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Pabouas nporpamma mo ydyeOHOMy mpenmery «buonmorusi» (yrimyOnéHHbIH ypoBeHb) (nmanee

COOTBETCTBEHHO — IporpamMma 10 OWOJIOTMH, OMOJIOTHS) BKIIOYAET TMOSCHUTEIBHYIO 3alllCKY,
coJiep>kaHue 00y4eHus, INIAaHUPYEMbIE PE3yJIbTaThl OCBOCHUS IIPOTPAMMBI IO OHMOJIOTHH.

[TosicHuTenpHas 3amKCKa OTpaXkaeT OOIIMEe MU U 3a7add M3Y4YeHHUS OMOJIOTHH, XapaKTePUCTHKY
MICUXOJOTHYECKHUX MPEINOChUIOK K €€ N3yUeHUI0 00y4aroIUMUCS, MECTO B CTPYKTYpe y4eOHOro I1aHa, a
TaK)Ke MOAXOAbI K OTOOPY COJEpXKaHHs, K OINpENeTeHHUIO IIaHHUPYEMbIX PE3YyJbTAaTOB M K CTPYKTYype
TEMaTUYECKOI0 IIAHUPOBAHMUS.

Copepxanue oOydeHHUsI PpacCKpbIBA€T COJEp)KATENbHbIE JMHUM, KOTOPbIE MpeajaraioTcs s
00s13aTEILHOTO U3YYCHHS B KaXKJIOM KJIacCe Ha YPOBHE CpEIHEro 00I1Iero oopa3oBaHusl.

[Tnaaupyemple pe3ynbTaThl OCBOCHUS MPOrpaMMBbl 1O OHOJOTHH BKIIIOYAIOT JIMYHOCTHEIE,
MeTarpeIMETHbIE Pe3yJIbTaThl 32 BECh MEPUOJ OOyUeHHUs] Ha YPOBHE CPEIHEro oOlero oOpazoBaHMs, a
TaKXe MMPEeIMETHbIE JOCTIKEHUS 00YUarOMEerocs 3a KaX/ablil roJ; 00y4eHusl.

IHosicHUuTEbHASA 3aNIMCKA

[Iporpamma 1o OHWOJOTMM Ha ypOBHE CpeAHEero oOmiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO6 obOpazoBanuu B Poccuiickoit ®eneparumy,
®denepallbHOTO TOCYJApCTBEHHOTO 00pa30BaTEIbHOTO CTaHAApTa CpPEAHEro ooOlero obpa3oBaHMUs,
Konnenmuu npenogaBanusi yueOHOTO mpeaMera «buoyiorus» M OCHOBHBIX TMOJOXKEHHH (emepanbHOM
MPOrPaMMBbI BOCITUTAHUS

Cornmacuo mnonoxenusMm PI'OC COO, npodunbHble yuyeOHbIE TNpEAMETHl, H3ydaeMble Ha
yIIyOn€HHOM ypOBHE, SIBISIOTCS criocoOoM nuddepeHanuy o0y4eHus: Ha yPOBHE CpPEIHEro OOIIero
00pa3oBaHMs U MPU3BAHBI 00ECTICUUTH NMPEEMCTBEHHOCTh MEKIY OCHOBHBIM OOIIMM, CPEIHUM OOIINM,
CPEIHUM CHElHATbHBIM U BBICIINM 00pa3oBaHueM. B To ke Bpems KaxAbli U3 3TUX Y4eOHBIX IPEIMETOB
JOJKeH OBITh OPHEHTUPOBAH Ha MPUOPUTETHOE pelIeHHE O0pa30BaTENbHBIX, BOCIHUTATEIbHBIX H
pa3BUBAIOIIMX 3aJ]1a4, CBSI3aHHBIX C MpodopueHTaIeil 00yyaloumxcs U CTUMYJIMPOBAHUEM HHTEpeca K
KOHKPETHOW 00JIacCTW HAy4YHOTO 3HAHUS, CBA3aHHOTO C OWOJOTHEW, METUIIMHON, DSKOJIOTHEH,
MICUXOJIOTUEH, CIOPTOM WJIM BOCHHBIM JICJIOM.

[Tporpamma o G6uosioruu AaéT MpeACTaBICHUE O LENU U 3aJadyax M3y4YeHHs Y4eOHOro IMpeaMmera
«buonorus» Ha yrayOnéHHOM YpoOBHE, ompenaenseT o0s3arenbHOe (MHBAPUAHTHOE) MPEIMETHOE
coJiep>KaHue, ero CTPYKTYPHUPOBAaHUE 0 pa3ziesiaM U TeMaM, paclpesie]ieHue Mo KiaccaM, PeKOMEHIyeT
MOCJIEI0BATEIBHOCTh U3yUEHHUsl YUeOHOro MaTepuaia ¢ y4ETOM MEXIIPEIMETHBIX U BHYTPHUIIPEIMETHBIX
CBsI3€H, JIOTMKKM y4eOHOTO Tpollecca, BO3PACTHBIX OCOOEHHOCTeH oOydaromuxcs. B mporpamme mo
OMOJIOTMM pealM30BaH MPUHLUII MPEEMCTBEHHOCTH C HM3y4Y€HHEM OHOJIOTMM Ha YPOBHE OCHOBHOTO
o0miero o6pa3oBaHus, Onaronaps 4eMy IpOCMaTpHUBAETCS HAIIPABJICHHOCTh Ha MOCJEAYyIOIiee pa3BUTHE
OMOJIOTMYECKUX 3HAHUM, OPUEHTUPOBAHHBIX Ha (POPMHUPOBAHUE €CTECTBEHHO-HAYUYHOTO MHPOBO33PEHMUS,
HKOJIOTUYECKOTO MBIIIICHUS, TPEACTAaBICHUN O 370pOBOM 0Opa3e JKM3HU, Ha BOCHHMTaHHE OEpexHOro
OTHONICHUS K OKpYXKaWIIeld NpupogHOi cpene. B mporpamme mo OWONOTHM TakXkKe MOKAa3aHBI
BO3MOXKHOCTH y4yeOHoro mnpenmera «buomorus» B peanusaumu TpeboBannii dIOC COO
K IUIQHUPYEMBIM JIMYHOCTHBIM, METANpPEIMETHBIM ¢ MPEAMETHBIM pe3ylibTaraM OOydYeHHsS W
B (popMHpPOBAaHUM OCHOBHBIX BUJOB YUEOHO-TI03HABATEIbLHOU 1EATEIHHOCTH 00YYaIOIIUXCsl 10 OCBOCHHUIO
colepkaHusi  OMOJIOTMYECKOro  oOpa3oBaHMs Ha  YpOBHE CpeaHero oOmero  oOpa3oBaHUs
0011e00pa30BaTEeIbHOMN ITKOJIHI.

[IporpamMma 1o 61M0JIOTHH ABIISETCS OPUEHTUPOM JIJISI COCTABIIEHUSI aBTOPCKUX pabOYMX MPOTrpamM.
ABTOpamu pabodMxX TPOrpaMM MOKET OBITh TPENJIOKEH CBOM MOAXOA K CTPYKTYPHUPOBAHUIO U
MOCTIeIOBATEIbHOCTH M3Y4YeHHsT Y4eOHOro MaTepuania, CBOE BHJIEHHE CIIOCOO0B (OpPMUPOBAHUS
y 00y4JarImuXxcs MPeIMETHBIX 3HAHUN U YMEHUH, a TaK)Ke METOJIOB BOCTIUTAHUS M PA3BUTHS CPEICTBAMU
yaeOHoro npeamMeTa «buomorus.

VYueOnsii npenmer «buosorus»» Ha ypoBHE cpeaHEro oOIero o0pa3oBaHUsA 3aBeplIiacT



3
Oouosiornyeckoe oOpa3oBaHHE B IIKOJIE M OPUEHTHUPOBAH Ha pACHIMpeHHE M YIIIyOJeHue 3HaHUM

o0yyaromuxcs O XUBOW MPHUPOJE, OCHOBAX MOJCKYJSIPHOW M KJIETOYHOM OHMOIOTHH, SMOPHOIIOTUU U
OHMOJIOTUH Pa3BUTHUS, TCHETUKH, CEICKIINH, OMOTEXHOIOTHH, YBOJIIOIIMOHHOTO YYCHUS U YKOJIOTHH.

Nzydyenne yueOHOro mpenmera «buonorus» Ha yriayOJIeHHOM YPOBHE OPHUEHTHPOBAHO
Ha TIOATOTOBKY OOYYarOIIMXCsl K MOCIEAYIOIEMY MOTyYeHHIO OMOJIOTHYECKOT0 00pa3oBaHUs B By3aX U
OpraHu3aiysix cpemHero mnpodeccruoHabHOTO 0oOpa3oBaHus. OCHOBY €ro COJEpKaHUS COCTABIISET
ciucreMa OWOJIOTUYECKUX 3HAHHM, TMOJYYCHHBIX MPU H3YYCHUH OOYYAIOIIUMHKCS COOTBETCTBYIOIIMX
CHUCTEMaTHYECKUX Pa3/IesIOB OMOJIOTMH HA YPOBHE OCHOBHOTO 0011ero oopasosanus B 10—11 kmaccax atu
3HAHUS TONYYaloT pa3BUTHE. Tak, pacuipeHbl W YriyOJeHbl OMOJOTHYECKHE 3HAHUS O PACTCHUSX,
KUBOTHBIX, Tpr0ax, OakTepusix, OpraHu3Me 4elloBeKa, 00X 3aKOHOMEPHOCTSX KU3HU, JOMOJTHUTEIEHO
BKJIFOUCHBI OMOJIOTUYECKUE CBEIEHUS NPUKIATHOTO W TIOMCKOBOTO XapakTepa, KOTOpPbIE MOKHO
MCIIOJIb30BaTh KaK OPUEHTHUPHI IS MOCIeNyIoero Beibopa npodeccun. Bo3mokHa Takke WHTETpAIIHS
OMOJIOTUYECKUX 3HAHUH C COOTBETCTBYIONIUMU 3HAHUSMU, TIOTYYEHHBIMUA 00yYaIOIIUMUCS TIPH U3YUCHUH
(bU3UKH, XUMUH, Teorpapuu U MAaTEMATHKH.

CTpykTypa mporpaMMBbI 10 OUOJIOTHH OTPaXKaeT CUCTEMHO-YPOBHEBBII M 3BOJIFOIIMOHHBIH ITOIX0TBI
K u3ydeHuto Ouosiornu. COrslacCHO MM, W3YYalOTCSl CBOMCTBA M 3aKOHOMEPHOCTH, XapaKTEpHBIC IS
KHBBIX CHCTEM Pa3HOT'O YPOBHSI OpPTaHHM3AIMH, 3BONIOIMN OPTaHUYECKOTO MHpa Ha 3emile, COXpaHCHUS
OMOJIOTUYECKOT0 pa3HooOpa3us turaHeThl. Tak, B 10 Kimacce M3y4yarOTCS OCHOBBI MOJEKYJISIPHOW H
KJIETOYHOW OMOJIOTUH, SMOPUOJIOTUNA U OUOJIOTUU Pa3BUTHsI, TCHETUKH U CENEKIUU, OMOTEXHOJIOTUU U
CUHTETHYECKOH OMOOTHH, aKTyaATH3UPYIOTCS 3HAHUS 00YYarOIIMXCs 10 OOTaHHUKE, 300JI0TUH, AHATOMHUH,
¢dusnonorun yenoBeka. B 11 kimacce n3ydyaroTcsi 3BOJIOLNMOHHOE yUEHHE, OCHOBHI SKOJOTUU M YUYCHUE O
ounocdepe.

VYueoOnsiii npenmer «buosorus» npu3BaH 00eCEYUTh OCBOSHHUE O0YYAIOIIMMUCS OWOJIOTHYECKUX
TEOpPUN U 3aKOHOB, UJIEH, MPUHIIMIIOB ¥ MIPABUII, JIEKAIIUX B OCHOBE COBPEMEHHON €CTECTBEHHO-HAYYHOM
KapTHHBI MHpa, 3HAHUWA O CTPOCHWH, MHOTO0Opa3HH M OCOOCHHOCTSIX KIIETKH, OpTaHU3Ma, TOMYJISIIHH,
OMOIIeH03a, JKOCHUCTEMBI, O BBIJAIONINXCS HAYYHBIX JOCTIKEHUSX, COBPEMEHHBIX HCCIICIOBAHUSIX
B OMOJIOTHH, MPUKJIAJHBIX aCMEKTaX OMOJOTHYECKUX 3HAHWH. J[7s pa3BuUTHS U MOAAEPKAHUS MHTEpeca
oOyyaromuxcs K OWMOJIOTUM HapsAgy €O 3HAUYUTEIbHBIM OOBEMOM TEOPETHYECKOTO MaTepHasa
B COJECPAHUHM MPOTPAMMBI [0 OHOJOTUH TPEIyCMOTPEHO 3HAKOMCTBO C HUCTOPHEH CTAHOBICHHS U
Pa3BUTHS TOW WK WHON 00JIACTH OMOJIOTHH, BKIIAJOM OTEYECTBEHHBIX U 3apPYOCIKHBIX YUEHBIX B PEIICHHE
BaXHEUIIIMX OMOJIOTUYECKUX U IKOJOTHUECKUX TPOOIIEeM.

Lenp w3yuenus ydeOHOro mnpenmera «buonorus» Ha yriayOnE€HHOM YypOBHE — OBJAJICHHE
00yYaroImuMUCs 3HAaHUSMHU O CTPYKTYPHO-(QYHKIIMOHATILHON OPTaHU3aINH KUBBIX CHCTEM Pa3HOTO paHra
U TMPHOOpETCHWE YMEHHUH HCIIONB30BaTh 3TH 3HAHUS B (OPMHUPOBAHMM HMHTEpeca K OINpene€HHOU
obnactu MPOQPEeCcCHOHATBHON IEeATEIbHOCTH, CBSI3aHHOW C OWoOJIOTHEW, WM K BBIOOPY Yy4eOHOTO
3aBeJICHUS JJIs TPOJOJIKCHUS OMOJIOTHIECKOTO 00pa30BaHUsI.

JlocTmkeHne T1enu u3ydeHus ydeOHoro mpeamera «buonorws» Ha yriyOnéHHOM YpOBHE
o0ecreunBaeTCs peleHueM CISAYIOMUX 3a1au:

. OCBOEHHE OOYYaIOUIMMUCS CHCTEMbl OHOJIOTMYECKMX 3HAHMH: 00 OCHOBHBIX OHMOJOTHYECKHX
TEOpHSIX, KOHICNIHUAX, TUIOTe3aX, 3aKOHAX, 3aKOHOMEPHOCTSX W TMPaBUJIaX, COCTABJISIOIINX
COBPEMEHHYIO E€CTECTBEHHO-HAYYHYIO KApTHHY MHUpa; O CTPOSHHH, MHOT00Opa3ud W OCOOCHHOCTSX
OMOJIOTHYECKUX CUCTEM (KJIETKa, OPTaHU3M, TIOIYJISIIUS, BU, OMOTeoIieH03, Onocdepa); 0 BHIIAIOIIUXCS
OTKPBITHIX U COBPEMEHHBIX HCCIIEIOBAHUAX B OUOJIOTHH;

. O3HaKOMJICHHE OOydaloluXcss ¢ METOJaMH IO3HAHUS JKUBOW MPUPOABI: HUCCIEI0BATEIHCKUMU
METOAaMU OHMOJOTMYECKMX HAyK (MOJIEKYJISPHOM M KJIETOYHOM OMOJIOTHM, SMOPHOJIOTMH U OHOJIOTHUH
pa3BUTHS, TEHETHKH M CEJEKIHUH, OMOTEXHOJIOTHMH M CHHTETUYECKOW OWOJIOTHH, TMAaJIeOHTOJOTHH,
9KOJIOTUH); METOJIaMU CaMOCTOSITEIIBHOTO MPOBEJCHUST OMOJIOTUYECKUX MCCIIEOBAHUN B JTAOOPATOPHH U
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B nipupoze (HalmroieHne, u3MepeHue, SJKCIePUMEHT, MOJICTTUPOBAHHE);
. OBIIAJICHHE OOYYAIONIMMKCS YMEHHUSMHU: CaMOCTOSITEIbHO HAXOJUTh, AaHAIU3UPOBATh U
UCTOJIb30BAaTh OMOJIOTHUECKYI0 HH(GOPMAIMIO; IOJB30BAaThCS OHMOJIOTMYECKOH TEPMHUHOJIOTHEH U
CUMBOJIMKOW; YCTaHABIMBATH CBSI3b MEXKIY Pa3BUTHEM OHOJOTHH U COIHAILHO-YKOHOMHYECKHMHU H
SKOJIOTHYECKUMHU TMPOOJIeMaMU 4YeJOBEYECTBA; OLIEHWBATh TIIOCJIEACTBUS CBOEM NEATEIbHOCTH IIO
OTHOIICHUIO K OKpY’Kalollel MPUPOTHON cpene, COOCTBEHHOMY 3J0POBbIO M 3/10POBBIO OKPY’KAOLIUX
Jo/iel; 0OOCHOBBIBATH W COOMIOATH MEphl MPOMUIAKTHKA WHOEKIIMOHHBIX 3a00JIEBaHMM, IpaBUia
MOBEJIEHUsT B TpuUpoje U oOecredeHuss 0€30MacHOCTH  COOCTBEHHOW — JKM3HEICSATEIHHOCTH
B UpE3BbIYAWHBIX CUTYaIUSIX MPUPOJHOTO M TEXHOT€HHOI'O XapaKTepa; XapaKTepU30BaTh COBPEMEHHBIE
HayYHBIE OTKPBITHUS B 00JIACTH OMOJIOTHH;
. pa3BuTHE y OOYyYaroIMXCs WHTEIUIEKTYIbHBIX M TBOPYECKHX CIIOCOOHOCTEH B mpolecce
3HAKOMCTBA C BBIJAIONIMMHKCS OTKPBITUSAMH M COBPEMEHHBIMH HCCIICJIOBAHHSIMH B OHOJIOTHUH,
pelmaeMbpIMH €10  MpoOJieMaMM, METOAOJIOTHEH  OMOJIOTMYECKOrO0  HCCIEOBAaHUS, IPOBEICHHUS
AKCIIEPUMEHTAJIBHBIX MCCIIEOBAHUM, pElIeHNUs] OMOJIOrMYECKUX 3a1ad, MOACIUPOBAHUS OMOJIOTUYECKUX
00BEKTOB M MPOIIECCOB;
. BOCIHUTaHKUE Y 00y4YaroIMXCsl IEHHOCTHOTO OTHOLICHHS K KUBOM MPUPOJIE B LEIOM U K OTAEITBHBIM
e€ O00bEeKTaM | SBJICHHUSIM; (POPMUPOBAHUE HSKOJOTHUECKOW, TEHETHUYECKOW TPaMOTHOCTH, OOIei
KyJbTYPBI TOBEICHUS B TIPUPOJIC; MHTETPAIH €CTECTBEHHO-HAYYHBIX 3HAHUMH;
. npuobpereHue 0O0y4yalOMIMMUCS KOMIIETEHTHOCTH B  PalMOHAJIBHOM  IPHUPOJIOIOIB30BaHUU
(cobmronenne mpaBuil TOBEACHUS B INPHUPOJE, OXpaHbl BHUIOB, KOCHCTEM, Omocdepsl), COXpaHEHUHU
COOCTBEHHOTO 3J0POBbS UM 3/I0POBBSl OKPYXAIOWMX JoJeH (coOmoaeHus Mep NpOoPHIaKTHKU
3a0oneBaHui, oOecreyeHne O€30MaCHOCTU JKU3HENEATENBHOCTH B  YpPE3BBIYANHBIX CHUTyaLUsX
MIPUPOJHOTO M TEXHOTEHHOI'O XapaKTepa) Ha OCHOBE MCIOJIb30BaHUS OMOJIOTMUYECKUX 3HAHUN U YMEHHM
B IIOBCETHEBHOMN KU3HU;
. CO3/1aHHE YCJIOBUH AJI1 OCO3HAHHOTO BbIOOpA 00y4YaIOUIMMUC WHINBUAYATbHONW 00pa3oBaTeabHON
TPaeKTOpUHU,  CIOCOOCTBYIOIIEH  MOCIHEAyIOIEMY  MpO(ecCHOHAIBHOMY  CaMOOIPEAEICHHUIO,
B COOTBETCTBUU C MHIUBUIYaTbHBIMA HHTEPECAMHU U TIOTPEOHOCTSIMH PETHOHA.

OO0r1iee YnCI0 4acoB, OTBEICHHBIX JUISl U3yUSHHsI OMOJIOTHU Ha yriryOJIeHHOM ypoBHe, — 272 yaca: B
10 kiacce — 136 yacoB (4 yaca B Heneno), B 11 kmacce — 136 yacoB (4 yaca B HEJENIO).

OTOop oOpraHu3amMoOHHBIX (OPM, METOJAOB M CPEACTB OOYy4YeHHUsS OHOJOTHH OCYIIECTBISCTCS
c yuyéroM crnenupuKd €ro CcoAep>KaHUs U HaNpaBICHHOCTH Ha MPOJOKEHHE OHOJIOTHYECKOTOo
00pa3oBaHMs B YUPESKIACHHUIX CPEIHETO MPOPECCHOHAIIBHOTO U BBICIIIETO 00pa30BaHMS.

OO0s3aTenbHBIM ~ YCIIOBHEM TIpH  OOyYEeHHH OWOJOTMHM Ha YIUIYOJIEHHOM YPOBHE SIBIISCTCA
IPOBEICHUE JTA0OPATOPHBIX M MPAKTUYECKUX padoT. Takke BO3ZMOXKHO ydacTue OOydaromuxcs B
BBIIMIOJIHEHUH TPOEKTHBIX W Y4eOHO-MCCIENI0BATEIbCKUX pPAa0OT, TEeMaTHKa KOTOPBIX OIpeNessieTcs
YUUTENIEM Ha OCHOBE MMEIOIIMXCS MAaTepUaTbHO-TEXHUYECKHX PECYypCOB M MECTHBIX MPUPOTHBIX
YCIIOBHH.

IInanupyemMble pe3yJibTaThl OCBOCHHUSI IPOrPAMMBbI 110 0HOJIOTHH HA YPOBHE CPEHEro o01ero
o0pa3oBaHuA

JIn4yHOCTHBIE pe3yJIbTAThI

@®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHHUS OOYYaIOUIUMHCSA IPOTrpaMM
CpeaHero o0Iero oopa3oBaHMs: JUYHOCTHBIC, METAIIPEAMETHBIE U ITPEIMETHBIE.

B cTpykType IJMYHOCTHBIX pE3yJbTaTOB OCBOCHHUS MPOrpaMMbl 10 OHOJOTMH BBIACICHBI
CJICAYIOIINE COCTaBISAIOIINE: OCO3HAHUE OOYYarOIIMMUCS POCCUHCKON TpakIaHCKONH WACHTUYHOCTH —
TOTOBHOCTH K CaMOpa3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOONPENCIICHUIO, Haauyue MOmueayuu K
Oo0y4YeHHI0 OMOJIOTHH, yeneHanpaeieHHoe pazeumue BHYTPEHHUX YOSKIEHMH JIMYHOCTH Ha OCHOBE
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KIIIOYEBBIX HEHHOCTEW M MCTOPUYECKUX TPAJUIUN pa3BUTHs OMOJIOTHYECKOTO 3HAHUS, 20MOBHOCMb U
cnocobHocms 00YYalOIUXCS PYKOBOJCTBOBAaTbCS B CBOEH JIEATENBHOCTH IIEHHOCTHO-CMBICIIOBBIMHU
YCTaHOBKaMH, MPHUCYIIUMH CHCTEME OHOJOrMYECKOro oOpa3oBaHUsl, Haiuyue NpagoCO3HAHUS
HKOJIOTUYECKOM KYJIBbTYPBl, CHOCOOHOCMU CMA8UMb UENH U CTPOUTH )KU3HEHHBIE TUTaHBI.

JInuHOCTHBIE PE3YIBTaTHl OCBOEHUS IPOrPAMMBI 110 OMOJIOTUH JIOCTUTAIOTCS B €JMHCTBE YUeOHO U
BOCIIUTATEIbHON AESITEIBHOCTH B COOTBETCTBHM C TPAJULIUOHHBIMU POCCUMCKUMU COIIMOKYJIBTYPHBIMH,
HUCTOPUYECKUMH M JTyXOBHO-HPABCTBEHHBIMH II€HHOCTSIMHU, MPHUHATHIMU B OOIECTBE MpaBUIAMU H
HOpPMaMU TMOBEACHUS U CIIOCOOCTBYIOT MpOIleccaM CaMOMO3HAaHMs, CAMOBOCIHMTAHUS M CaMOpPa3BUTHS,
pa3BUTUSl BHYTPEHHEH MO3UIMU JIMYHOCTH, MATPUOTH3MA W YBAXKEHHS K 3aKOHY W NPABONOPSIKY,
YeNIOBEKY TPy/la U CTapIieMy OKOJECHUIO, B3AUMHOTO YBaKEHUS, O0EPEIKHOTO OTHOIICHHUS K KYJIbTYPHOMY
HACIIEIUI0 M TpaJuLMsAM MHOIOHAMOHAJIBHOrO Hapoja Poccuiickon ®enepanuu, npupose H
OKpY>Karolleu cpere.

JIudHOCTHBIE pe3ylbTaThl OCBOCHHSI ydeOHOro mpenMera «bHoONOTHS» MOKHBI OTpaxaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YYaIOLIUXCsl PyKOBOJCTBOBATHCS C(POPMHUPOBAHHOW BHYTPEHHEN MO3UIIHEH
JUYHOCTH, CHUCTEMOM  ILIEHHOCTHBIX  OpHUEHTAllMif, TMO3UTUBHBIX  BHYTPEHHUX  yOexIeHu,
COOTBETCTBYIOIIMX TPAAUIIMOHHBIM LEHHOCTSIM POCCHUHCKOrO OOIIEeCTBa, PACIIUPEHHUE KUIHEHHOTO
OMbITa W ONBITA JEATEIBHOCTH B IMPOILECCE peaTu3ali OCHOBHBIX HANPABJICHUM BOCHUTATEIBHOU
NEesTEIbHOCTH, B TOM YHUCIIE B YACTHU:

1) rpask1aHCKOTO BOCTIUTAHUSI:

. c(OPMUPOBAHHOCTh TPAKIAHCKOW MO3UIMU OOYYAIOIIeTrocsi KaK aKTUBHOTO M OTBETCTBEHHOTO
YJIeHA POCCUICKOTO OOIIECTRA;

. OCO3HaHHE CBOMX KOHCTUTYILMOHHBIX IPaB U 0053aHHOCTEHN, YBa)KEHUE 3aKOHA U MTPABOMOPSIIKA;

. TOTOBHOCTb K COBMECTHOM TBOPYECKOU AEATETbHOCTU MPHU CO3JaHUU YUEOHBIX MPOEKTOB, PEIICHUN
y4eOHBIX U MO3HABATEIbHBIX 3aJa4, BBIMOJIHEHUN OMOJIOTMYECKUX IKCIIEPUMEHTOB;

. CIIOCOOHOCTh OTpPEAENATh COOCTBEHHYIO IMO3ULHUIO MO OTHOLICHUIO K SIBJICHHUSIM COBPEMEHHOMN
’KM3HHU U OOBACHATH €€;

. YMEHHE YYUTHIBATh B CBOMX JEHCTBUSAX HEOOXOAMMOCTh KOHCTPYKTUBHOTO B3aMMOCHCTBHSI JIFOIeH
C pa3HBIMU YOEXKIEHUSMH, KyJIbTYPHBIMH [IEHHOCTSIMH U COIIMATILHBIM MOJIOKEHUEM;

. TOTOBHOCTH K COTPYAHHUYECTBY B IMPOIIECCE COBMECTHOTO BHITIOTHEHHS YYEOHBIX, TO3HABATEIILHBIX U
UCCIIEIOBATENbCKUX 3a]1a4, YBAXXHUTEJIBHOTO OTHOIIEHHS K MHEHHIO OIIMOHEHTOB MpHU O0OCYKIECHUH
CIOPHBIX BOIIPOCOB OMOJOTMYECKOT0 COJIEPIKaHUS;

. TOTOBHOCTh K T'YMaHUTAapHOUN U BOJIOHTEPCKOM ESITEIbHOCTH;

2) maTpUOTUYECKOTO BOCIIUTAHUSA:

. c(hOpPMUPOBAHHOCTh POCCUNCKON TPakJaHCKON MIECHTUYHOCTH, NATPUOTH3MA, YBAXKECHUS K CBOEMY
HapoJy, 4yBCTBa OTBETCTBEHHOCTHU nepex PoauHo#, ropaocTu 3a cBo Kpail, CBOX0 PonuHy, CBOU SI3BIK U
KyJbTYpY, IPOILLUIOE U HACTOSIIIEE MHOTOHAIIMOHAJIBHOTO Hapoaa Poccuu;

. LIEHHOCTHOE OTHOILIEHWE K NPUPOAHOMY HACIEAUI0O W MaMSATHUKAM MPUPOJIbI, JOCTHKEHUSIM
Poccun B Hayke, HCKyCCTBE, CIIOPTE, TEXHOJIOTUAX, TPYIE;

. CIIOCOOHOCTh OILIGHHMBATh BKJIAJl POCCHUHCKHUX YYEHBIX B CTAHOBJICHHE M pa3BUTHE OWUOJIOTHH,
MOHMMAaHUS 3HAUY€HUs OMOJIOTMM B MO3HAHUU 3aKOHOB MPHUPOBI, B JKU3HHU YEIOBEKA U COBPEMEHHOTO
00IIIeCTBA;

. uzelHas yoexxIEHHOCTb, TOTOBHOCTh K CIIy’KE€HHUIO M 3amuTe OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cyas0y;
3) AyXOBHO-HPAaBCTBEHHOI'O BOCIIUTAHUS:
. OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUNCKOrO HAPOa;
. c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMS, STUYECKOTO TIOBEJICHHUS;

. CIIOCOOHOCTh OLIEHMBATh CUTYyallMI0 W TPUHUMATh OCO3HAHHBIC PEUICHMS, OPUEHTHPYSICh Ha



MOpPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;
. OCO3HAHHWE JIMYHOTO BKJIAJIa B IOCTPOSHUE YCTOMUMUBOTO OYAYIIETO;
. OTBETCTBEHHOE OTHOILIEHUE K CBOMM pOIUTEISM, CO3JAHHI0 CEMbH Ha OCHOBE OCO3HAHHOIO
MPUHATUS LUEHHOCTEN CEMEMHOM KU3HU B COOTBETCTBUU C TpaauLMsAMU Hapoa10B Poccuu;

4) 5CTETUYECKOTO BOCIIUTAHHUS:

. ACTETUYECKOE OTHOIIEHHWE K MHUPY, BKJIIOYAs OCTETUKY ObITa, HAYYHOTO W TEXHHUYECKOTO
TBOPYECTBA, CIIOPTA, TPYa, OOIIECTBEHHBIX OTHOIICHHA;

. MMOHUMAaHHE SYMOITMOHAIIBHOTO BO3ACHCTBHUS KUBOK TPUPOIBI U €€ IIEHHOCTH;

. TOTOBHOCTh K CAaMOBBIPDQXCHHIO B Pa3HBIX BHUAAX HCKYCCTBa, CTPEMJICHHE TPOSBISATh KadecTBa

TBOPUYECKOMN JIMYHOCTH;

5) ¢hu3HYECKOTO BOCTIMTAHUS:
. MOHMMAaHUE ¥ peanu3anus 37A0poBoro u Oe3omacHoro oOpa3a JKU3HU (30pOBOE MUTAHHE,
COONIOICHHE THUTHEHUYECKHX TPaBHJI M HOPM, COAlAHCUPOBAHHBIM PEXHUM 3aHITHA W OTABIXA,
perymsipHasi (usuyeckass aKTUBHOCTh), OEpPEeKHOT0, OTBETCTBEHHOTO W KOMIIETEHTHOTO OTHOIIEHUS
K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 370POBBIO;
. MOHMMAaHWE ILIEHHOCTH NPaBUJ HHIUBUAYAJIbHOIO M KOJIJIEKTUBHOTO O€30MacHOTO MOBEIEHUS
B CUTYAalIUAX, YTPOXKAIOIINX 3J0POBbIO U KU3HU JIO/ICH;

. OCO3HAHHE TTOCTIE/ICTBUM 1 HETPUSITHSI BPSIHBIX MPUBbIYEK (YIIOTPEOICHHS ATKOTOJIsl, HAPKOTHUKOB, KypEeHHUsI);
6) Tpy10BOTO BOCIIUTAHUS:
. TOTOBHOCTb K TPY/y, OCO3HAaHHE LIEHHOCTH MacTepCTBa, TPYA0JII00HE;
. TOTOBHOCTh K AKTUBHOH [IEATEIHHOCTH TEXHOJOTHYECKOW U COIMAIBHON HANpaBICHHOCTH,
CHOCOOHOCTh MHUIIMMPOBATD, IUTAHUPOBATH U CAMOCTOSITENIBHO BBIIOIHSTH TaKyIO JAESTEIbHOCTD;
. UHTEpPEC K pa3nuyHbiM cdepaMm NpopecCHOHATbHOW —JEeSTeNIbHOCTH, YMEHHE COBEpIIaTh
OCO3HaHHBIN BBIOOP OyayIiei mpodeccuu 1 peaanu30BbhIBaTh COOCTBEHHBIE )KM3HCHHBIE TUTAHBI;
. TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BaHUIO HA MPOTSHKCHUH BCEH JKHU3HU;
7) 3KOJOrMYECKOTO BOCTIUTAHHMS:
. HKOJIOTHYECKH I1eJIeco00pa3HOe OTHOLICHHE K MPUPOE KaK HCTOUYHHUKY KH3HHU Ha 3eMiie, OCHOBE €€
CYLIECTBOBaHMS;
. MOBBIIIICHUE YPOBHS IKOJIOTUYECKON KYJIBTYPhI: TPHUOOPETEHUE OIBITA TUIAHUPOBAHUS MIOCTYIIKOB U
OLIEHKH MX BO3MOKHBIX MOCIEACTBUI JIsl OKPY>KaIOLIEH cpeabl;
. OCO3HaHHUE TN100aJIbHOr0 XapaKTepa dKOJOTHYECKUX MPOo0sIeM U MyTel UX peleHus;
. CIIOCOOHOCTh HUCHOJB30BaTh HpHUOOpeTaeMble MPU U3yYEHWU OMOJOTHMH 3HAHUS W yMEHHs Mpu

pelieHny MpoOJieM, CBS3aHHBIX C palUOHAIBHBIM MPUPOJONOIb30BAaHHEM (COOIIOEHHE TMPaBUI
MOBEJICHUSI B NPHUPOJE, HAMNPABICHHBIX Ha COXPAHEHUE PABHOBECHUSA B HKOCUCTEMAxX, OXpaHy BHJOB,
sKocUCTeM, Orochepsl);
. AKTUBHOE HEINPHUITHE JIECUCTBUI, MPUHOCSIIIMX BpEI OKPYKAIOLIECW MPUPOAHON Cpelle, YMEHHUE
MPOTHO3UPOBATh HEOJIATONPHATHBIE HSKOJOTHMYECKUE TIOCIEACTBUS MPEANPUHUMACMBIX JCUCTBHA U
MpeAOTBPAILIATh UX;
. HaJM4HMe Pa3BUTOrO SKOJOTMYECKOIO MBIIIJIEHUS, SKOJIOTHYECKON KYJIbTYpPbI, OIbITa JEATEIbHOCTH
9KOJIOTHYECKOM  HANpaBJIEHHOCTH, yMEHUS  pPYKOBOJACTBOBAaTbCS HMMHM B  IIO3HABATEIbHOM,
KOMMYHHUKAaTUBHOM M COLMAJIBHOW NPAKTUKE, TOTOBHOCTH K YYaCTHUIO B MPAKTUYECKON IEATEIbHOCTH
9KOJIOTHUYECKOW HAIIPaBJICHHOCTH;

8) LICHHOCTH Hay4YHOI'O IIO3HAHMSL:
. c(OPMHPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HayKU
U OOIIECTBEHHON MPAKTUKH, OCHOBAHHOTO HA JMAJIOre KyJIbTYp, CIIOCOOCTBYIOIIETO OCO3HAHUIO CBOETO
MeCTa B MOJIMKYJITYPHOM MUDE;
. COBEPILIEHCTBOBAHUE SI3BIKOBOM M YUTATENBCKON KYJIbTYPbI KaK CPEJICTBA B3aUMOACHCTBUS MEKIY



JIOABMH U TIO3HAHUS MUPA;
. NOHUMaHHE CHenUpUKd OHOJOrMHM KaK HayKH, OCO3HaHus e€ ponu B (HOPMUPOBAHUU
panMoHaTBFHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM LIEJIOCTHOTO MPEACTaBICHUS 00 OKpY’KAIOIIeM MHUpE
KaK O €IMHCTBE MPHUPO/IbI, YeJIOBEKA U 00IIeCTBA, B TO3HAHWU NPUPOIAHBIX 3aKOHOMEPHOCTEN U PELICHUU
Ipo0JIeM COXPAaHEHUS IPUPOJIHOTO PABHOBECHS,

. yOeXIEHHOCTh B 3HAYMMOCTU OMOJIOTMH JJIs1 COBPEMEHHOM IMBHJIM3ALMH: 00ECIEeUYEeHUs] HOBOTO
YPOBHS Ppa3BUTUS MEIULMHBI, CO3JaHUE MEPCHEKTHBHBIX OHMOTEXHOJIOTUH, CIIOCOOHBIX pelaTh
pecypcHble MPOOJIeMBbl pa3BUTHs YEIOBEUYECTBA, MOMCKA MyTeil BbIXOJAa M3 INTOOAIBHBIX HKOJOTHUECKUX
npobieM u obecredeHus: mepexoja K YCTOHUMBOMY Ppa3BUTHIO, PallMOHAIBHOMY HCIOJIb30BAHUIO
NPUPOJHBIX PECYPCOB U (POPMUPOBAHUIO HOBBIX CTAHAPTOB KU3HHU;

. 3aWHTEPECOBAHHOCTH B MOJIYYEHUU OMOJIOTHUECKUX 3HAHUH B IIEJISIX MOBBIIIEHUS 00IEeH KyJIbTYpBI,
€CTeCTBEHHO-HAyYHOW TIPaMOTHOCTH, KaK COCTaBHOW 4YacTh (DYyHKIMOHAJIBHOW T'PaMOTHOCTH
oOyyaromuxcs, GopMHPYEMO IPHU N3yUYEHUH OMOIOTUH;

. MOHMMaHHE CYUIHOCTH METOJOB IO3HAHUs, UCIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
UCMOJb30BaTh IOJy4YaeMble 3HAHUA Uil aHalu3a U OOBSICHEHUS SBICHUH OKpYKAIOLIEro MUpa Hu
IPOUCXOJAIIUX B HEM M3MEHEHUH, YMEHHE JeJaTh OOOCHOBAaHHbBIC 3aKIIOUYEHHUS Ha OCHOBE HAayYHBIX
(aKTOB U UMEIOIIUXCS JAHHBIX C IIEJIBIO IIOJYYEHUs JOCTOBEPHBIX BBIBOJIOB,;

. CIOCOOHOCTh CAMOCTOSITENILHO HCIOJIb30BAaTh OMOJIOTUYECKUE 3HAHUS JUISL pEIleHHs MpolseM
B pPeaIbHbIX )KU3HEHHBIX CUTYaLUsX;

. OCO3HaHME IIEHHOCTH HAY4YHOH JeSTEIbHOCTH, TOTOBHOCTH OCYIIECTBISATH NPOCKTHYIO U
HCCIIEIOBATENBCKYIO EATENbHOCTh MHNBHUIyalIbHO U B TPYTIIIE;

. TOTOBHOCTh U CITOCOOHOCTh K HETMPEPHIBHOMY OOpPa30BaHUI0 M CaMOOOpa30BaHUIO, K aKTUBHOMY
MOJIyYCHHIO HOBBIX 3HAHUI 110 OMOJIOTHH B COOTBETCTBUM C )KM3HEHHBIMU IIOTPEOHOCTSIMH.

B mpomecce moCTHXKEHMsS JMYHOCTHBIX pE3yJbTaTOB OCBOCHUS OOYYarOIIMMUCS IMPOTrPaMMbl
cpenHero oOmiero oOpa3oBaHMsI Y OOYYAIOIIMXCSl COBEPIICHCTBYETCS IMOUUOHATbHOII UHMENIeK,
Ipearnojararomuil chOpMUPOBaHHOCTH:

. CAMOCO3HAHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLMOHAIBHOE COCTOSIHUE, BUICTH
HaNpaBJICHUS Pa3BUTUS COOCTBEHHON AMOIIMOHAIBHOM c(hepbl, OBITh YBEPEHHBIM B ceOe€;

. camope2ynuposans, BKIIOYAIOIIET0 CAaMOKOHTPOJIb, YMEHUE MTPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBEJICHHUE, CIOCOOHOCTh alalTUPOBATHCS K SMOLMOHAIBHBIM U3MEHEHUSM U MPOSBIATH THOKOCTh, OBITh
OTKPBITBIM HOBOMY;

° 6Hymp€HH€12 momueayuu, BKJ'IIO‘IaIOH_[eﬁ CTPEMIICHUEC K JOCTHIXKCHHIO LCJIN U YCIIEXY, OIITUMU3M,
HHUIIUATUBHOCTb, YMCHUEC HeﬁCTBOBaTb, ncxoasa nu3 CBOUX BO3MO)KHOCT€I>’I;
° amnamuu, BKJ'IIOLIa}OIHeﬁ CITOCOOHOCTH ITOHUMATh OMOIMOHAJIBHOC COCTOSAHUEC APYTHUX, YYHUTHIBATH

€ro MpH OCYIIECTBICHUN KOMMYHHUKAIIMHU, CIIOCOOHOCTh K COYYBCTBHUIO M COTIEPEKUBAHUIO;
. COYUANILHBIX HABLIKOG, BKIIIOYAIOIIMX CIIOCOOHOCTH BBICTPAMBATH OTHOILICHHUS C IPYTMMHU JIIOJbMH,
3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3peniaTb KOHPIUKTHI.

MeTanpeaMeTHbIe Pe3yJIbTAThI

MertamnpeamMeTHbIe pe3yabTaThl OCBOCHUS y4eOHOro mpeamera «bHonorus» BKIFOYAIOT: 3HAYUMBIC
st (OPMHUPOBAHHUS  MHUPOBO33PECHHSI  OOYYAIOUIUXCS  MEKIUCHUIIIMHAPHBIE  (MEXKIIPEIMETHBIC)
oOIIeHayYHBIE TIOHSATHS, OTPaXKAIOIIUE IEIOCTHOCTh HAYYHOH KapTHHBI MHUpA M CIEIU(PUKY METOJIIOB
MO3HAHUS, MCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (BEHIECTBO, SHEPTHs, SBICHHE, IPOIECC, CUCTEMA,
Hay4HbBII (aKT, NMPUHLMUI, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIEIOBAHUE, HAOIIOJCHHE,
U3MEpEHUE, OKCIEPUMEHT M JIpyrue); YHUBEpCalbHble yueOHble JeHCTBHA (IIO3HABATENbHBIE,
KOMMYHUKATHBHBIEC, PETYJISATHBHBIE), oOecrieunBaromue GopMupoBaHue (yHKIHOHATBHON IPaMOTHOCTH
U COLMAIBHOW KOMIIETEHIIMM OOYYaIOIIMXCs; CIIOCOOHOCTh OOYYaIOLIMXCSl HCIIOJIb30BaTh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIE, MHPOBO33PCHUYECKHE 3HAHWS W YHUBEpCAJbHBIC y4eOHBIE  JEHCTBUS



B II03HABATEIBLHON U COLMAIIBHON MPAKTHUKE.

B pesynbraTe n3yueHus OHMOJIOTHM HAa YpOBHE CPEAHETO OOIIero oOpa3oBaHus y 00ydaromierocs
Oynyt chopmupoBaHBl MMO3HABATEIBHBIE YHUBEPCAIBbHBIE Y4YeOHBIE MCHCTBHS, KOMMYHUKATHBHBIC
YHUBEpCAIbHBIC YUeOHBIE NEHCTBUS, PETYISATHBHBIC YHUBEpCAIbHBIC yueOHBIC NEHCTBHUS, COBMECTHAs
JIeSITEILHOCTbD.

Tosznasamenvuvie yHusepcaibtble yyeOubvle 0eucmesus

basosvie nocuueckue oelicmeus:

. CaMOCTOSITENILHO (DOPMYITUPOBATh U aKTYaJIM3UPOBAThH MPOOIIEMy, pacCMaTpUBaTh €€ BCECTOPOHHE;
. UCTIONIB30BaTh TIPU OCBOCHWW 3HAHWHA MPHEMBI JIOTHYECKOTO MBIIUICHUS (aHanW3a, CHHTE3a,
CpaBHEHUs, KiIacCu(pUKaUU, 0000IIEHNs), pACKPBIBATh CMBICT OMOJIOTUYECKUX TMOHATUN (BBIACTATH UX
XapaKkTepHbIC IPU3HAKU, YCTAHABIUBATH CBSI3U C IPYTUMU MOHSATHSIMH );
. OTIPECIIATh MEeNMN ACSITENLHOCTH, 33/1aBasi MapaMeTpbl U KPUTEPUHM HX JOCTHKEHHS, COOTHOCUTH
PE3YNBTATHI IEATEIBHOCTH C MTOCTABICHHBIMHU LIETISIMU;
. UCTIOJIB30BaTh OMOJIOTHYECKUE TIOHATHS TSI OOBsICHEHUS (PaKTOB U SIBIICHHIA KHBOW MPUPOJIBI,
. CTPOHUTBH JIOTHUECKUE PACCYX ACHUS (MHIYKTHBHBIC, NIEAYKTUBHBIC, 1O AaHAJIOTHH), BBIABISATH
3aKOHOMEPHOCTH W TIPOTHBOPEYHSI B pPACCMATPHBAEMBIX SBICHUSAX, (OPMYyITHUPOBATh BBIBOJIBI U
3aKITIOYCHUS;
. MPUMEHSTh CXEMHO-MOJICTIbHBIC CPEJICTBA AJIsI IPEICTABICHHS CYIIIECTBEHHBIX CBSI3€H M OTHOIIICHUI
B U3yYaeMbIX OHMOJIOTHMYECKUX OOBEKTaX, a TaKkKe MPOTUBOPEUYUIl pa3HOTO pOJa, BHISIBICHHBIX B
pa3IMYHBIX HHHOPMAIMOHHBIX HCTOYHUKAX;
*  paspabarbiBaTh IUIAH pEHICHHS NPOOJIEMBI ¢ YYETOM aHaIW3a UMEIONIUXCS MaTepPHABHBIX H
HEMaTepHaIbHBIX PECYpPCOB;
. BHOCUTH KOPPEKTUBHI B JCATEIBHOCTH, OLICHHUBATH COOTBETCTBUE PE3YyJHTATOB IIEJISIM, OIICHUBATH
PHICKH TTOCIICAACTBUH IEATEITHHOCTH,
. KOODIAMHUPOBATh W  BBHINOJNHATH PabOTy B  YCIOBHSX  PEaJbHOTO, BHPTYaJIbHOTO |
KOMOMHHPOBAHHOTO B3aUMOJICHCTBUS;
*  pa3BHUBaTh KPEATHBHOE MBIIUICHUE NIPH PEIICHUH KU3HEHHBIX MMPOOIEM.

bazosvie uccnedosamenvckue oeticmeus:
. BIIQJICTh HABBIKAMHU  Y4EOHO-MCCIIEOBATENbCKOM W TPOEKTHOM JESATEIBHOCTH, HaBBIKAMHU
paspernieHus: IpodIeM, ClIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOMCKY METOJIOB PEIICHHUS
MPaKTHYECKHX 3a/1a4, MPUMEHEHHIO Pa3IMYHBIX METOAOB TIO3HAHUS;
. UCTIOJIB30BaTh PA3JIMYHbIC BUIBI ACATEIBHOCTH IO TIOIYYSHHIO HOBOT'O 3HAHUS, €T0 MHTEPIPETAIIHH,
npeoOpa3oBaHUI0 W NPUMEHCHHUIO B YYEOHBIX CHUTYallUsX, B TOM YHUCIE TPU CO3MAHHH YYEOHBIX W
COIIMATBHBIX TIPOCKTOB;

. dbopMUpOBaTh HAyYHBIM THI MBIIUICHUS, BIAJE€Th HAYYHOM TEPMHHOJIOTHEH, KIFOUEBBIMH
MOHATUSMHA U METOJaMHU;

. CTaBUTHh U (POPMYITUPOBATH COOCTBEHHBIC 3a7]a4i B 00pa30BaTENbHOMN EATEIBHOCTH U KU3HEHHBIX
CUTYyalHUsIX;

. BBISIBIISITh NPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJW3MPOBATH 3a/]ady, BBIABHUraTh TMIOTE3y €€
peuieHus, HaXOAUTh APTYMEHTHI MJIs J10KAa3aTeIbCTBA CBOMX YTBEPXKICHMM, 3a/laBaTh IMapaMeTpbl U
KPUTEpUU PELICHHUS;

. AQHAJIM3UPOBATh IIOJYYEHHBIE B XOJ€ pELICHUsS 3aJaud pe3yJIbTaTbl, KPUTHUYECKH OLICHUBATh
UX JIOCTOBEPHOCTb, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIIOBHSIX;

. JaBaTh OLIEHKY HOBBIM CUTYaIlUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

. OCYIICCTBIISATh  IICJICHANIPABJIICHHBI TMOWCK TMEpeHoca CPeICTB M CIIOCOOOB  JIEHCTBUS
B MIPO(heCCHOHATLHYIO CPEey;

. YMETh NEPEHOCUTD 3HAHUS B IO3HABATENIbHYIO U MPAKTUYECKYIO 00IaCTH )KU3HEACSITETbHOCTH;
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*  yMeTh MHTETPHPOBAThH 3HAHUS U3 PAa3HBIX YUCOHBIX IPEIMETOB;
. BBIIBUTATh HOBBIE WJEH, MpeIiaraTh OPUTHHAIBHBIC MOAXOABI M PEIICHUS, CTABUTh MPOOIEMBI U
3a/1a4, JOIYCKAIOIUE allbTEPHATUBHEIC PEIICHUS.

Paboma c unghopmayueri:
. OPUEHTHPOBATHCS B PA3IMYHBIX UCTOYHHMKAX HHGPOpMAuH (TEKCTe y4eOHOro mocooOws, HaydHO-
MIOITYJIIPHOM JITEpaType, OMOJOTHYECKUX CIIOBAPSX W CIIPABOYHHUKAX, KOMIBIOTEPHBIX 0a3ax NaHHBIX,
B MHTepHeTe), aHATM3MPOBaTh MH()OPMAIMIO PA3IMYHBIX BUAOB M (OpPM TpeAcTaBICHUS, KPUTHICCKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HEMTPOTHBOPEUYHBOCTH;
. (bOopMyIHPOBATH 3aMPOCHI H MPUMEHSTH Pa3IMYHBIE METO/BI TIPU MTOUCKE B 0TOOpE OMOJIOTHYECKON
nH(pOpMaNnY, HEOOXOAMMOH JIJIsl BBIMIOTHEHHS YI€OHBIX 3a71a4;
. npuoOpeTaTh  OMBIT  HCMIOJB30BaHUS  MHPOPMAIMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHA,
COBEPIICHCTBOBATH KYJIbTYPY aKTUBHOTO HCIIOH30BAHMS PA3TUYHBIX TOMCKOBBIX CHCTEM;
. CaMOCTOSITENIHO BBIOMpATh ONTUMAIbHYIO (OpMY HpPEACTAaBICHHUS OMOJIOTHYECKOW WH(pOpManuu
(cxemsl, TpaduKH, THArpaMMBbl, TAOIHUIIBI, PUCYHKH U APYTOE);
. WCTIOJIb30BaTh HAYYHBIH SI3BIK B KAYECTBE CPENCTBA MpH paboTe ¢ OMOIOrn4eckoil mH(pOpMaIei:
MPUMEHATh XUMHUUYECKHE, (PU3NUECKHEe U MAaTEMaTHYCCKHUE 3HAKU U CHUMBOJIBI, (OpMYIIbl, aOOpeBHATYPY,
HOMEHKJIATypy, UCTIOIh30BATh U MPEOOPA30BBIBATH 3HAKOBO-CHMBOJIMYCCKHE CPEACTBA HATIISITHOCTH;
. BIIAJICTh HABBIKAMU PACIO3HABAaHUS W 3alIUThl WHGOpManuu, WHGOPMAITMOHHON OE30MacHOCTH
JTUYHOCTH.

Kommynukamuenvie ynugeepcanvhvie yuednvie deticmeus

Obwenue:
. OCYILECTBIIATh KOMMYHHKAIIMM BO BCeX cepax >KH3HM, aKTHBHO ydYaCTBOBAaTh B JHMAJIOre HJIH
JMCKYCCHH IO CYIIECTBY OOCYKIacMON TeMbl (yMEHHE 3a/JaBaTh BOIPOCHI, BBICKA3BIBATH CYXKICHUS
OTHOCHTEIILHO BBITIOJHEHHUS MPEIaraéMoi 3aJaui, YIYMTHIBATh HHTEPECHl U COTJIAaCOBAHHOCTD MO3MIINI
JAPYTUX YYAaCTHUKOB JHMAJIOra WK AUCKYCCHH);
*  pacro3HaBaTh HeBepOalbHBIC CpEACTBAa OOIICHHUS, TMOHUMATh 3HAYCHUE COIMAJIBHBIX 3HAKOB,
NPENOChUIOK BO3HUKHOBEHUS KOH(JIMKTHBIX CHTyallud, YMETh CMsArdaTh KOH(MIMKTBI W BECTH
MIEPErOBOPBI;
. BJIAJICTh Pa3JIMYHBIMU CIOCOOAMH OOIICHHS W B3aMMOJCHUCTBUS, TMOHMMATh HAMEPCHHS IPYTUX
JIFO/IEH, TPOSIBIIATh YBAXKUTEIBHOEC OTHOIIIEHHE K COOECEIHUKY M B KOPPEKTHOH (popme hopMyImpoBaTh
CBOHU BO3PaXKCHHUS;
*  Pa3BEPHYTO M JIOTMYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C UCIIOIb30BAHUEM SI3BIKOBBIX CPEJICTB.
Cosmecmuas 0essmenbHoCmb.

. MIOHMMAaTh U MCIIOJIb30BaTh IPEUMYILECTBA KOMAHIHOW M MHAMBHUIYaIbHON pabOThI P PELICHUN
Ouosiornyeckoii mpoOyieMbl, OOOCHOBBIBATH HEOOXOJMMOCTh INPHUMEHEHHs TPYNIOBBIX (HopMm
B3aUMOJICHCTBHS IIPH PELICHUN yueOHOM 3ajauu;

. BBIOMPAaTh TEMATUKy W METOAbl COBMECTHBIX JEHCTBMHA ¢ yd4€TOM OOLIMX WHTEPECOB U
BO3MOXKHOCTEH Ka)kJI0T0 4JI€Ha KOJUIEKTHBA;

. IIPUHUMATH LI€JIM COBMECTHOM AEATENbHOCTH, OPIaHU30BbIBATh U KOOPAMHUPOBAThH JEUCTBUSA MO €€
JOCTHKEHHUIO: COCTABJIATh IUIAH JAEHCTBHUM, paclpenenarh polau ¢ y4€TOM MHEHHMH YYacTHHKOB,
0o0CcyXaaTh pe3yJbTaThl COBMECTHOUW pabOTHI;

. OLIEHMBAaTh KadyeCTBO CBOErO BKJIAJa W KaXJOro YYAacTHMKAa KOMaHAbl B OOLIMI pe3yibTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

. IpeajgaraTb HOBBIE IPOEKTHI, OLEHUBAaTh MJEU C TO3UIUU HOBU3HBI, OPUIMHAJIBHOCTH,
IIPAaKTUYECKOU 3HAYMMOCTH;

. OCYIIECTBIIATh IO3UTUBHOE CTPATETMYECKOE IOBEAEHUE B PA3IMYHBIX CUTyalMsX, MPOSBIATH
TBOPYECTBO U BOOOpaKEHUE, ObITh MHUIIUATHBHBIM.
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Pecynamusnule yHUsepcanbuvle V‘l€6Hbl€ oeticmeust
CGMOOPZCZHLBCIL{M}Z.'

. UCTOJIb30BaTh OMOJIOTHUECKUE 3HAHUS Ul BBIABICHHUSA NPOOJIEM M UX PELICHUS B KU3HEHHBIX U
Y4eOHBIX CUTYaIUsX;

. BbIOMpPAaTh Ha OCHOBE OHOJOIMYECKHX 3HAHMH LIEJIEBBIE U CMBICIOBBIE YCTAaHOBKM B CBOMX
JNCUCTBUSX M TIOCTYNKAX II0 OTHOLICHHIO K JKUBOM MPHUPOAE, CBOEMY 3I0POBBI0 M 3I0POBBIO
OKPY KAIOIINX;

. CaMOCTOSITEJILHO OCYILECTBIISATH [TO3HABATEIbHYIO AEATEIBHOCTb, BBISBIATH MPOOIEMBI, CTABUTh U
(bopMyIMpoBaTh COOCTBEHHBIE 3a7jaUll B 00Pa30BATENbHOM AEATEIbHOCTH U )KU3HEHHBIX CUTYALMX;

. CaMOCTOSITENIbHO COCTABIIATh IUJIAH pEUIeHUs NpoOIeMbl C Y4ETOM HMMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH M MPEINOYTCHUH;

. JaBaTh OLEHKY HOBBIM CUTYAIHIM;
. pacImpsTh paMKH Y4eOHOTO MPeAMETa Ha OCHOBE JIMYHBIX MPEIIOYTCHHIA;
. JIeJIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €ro, OpaTh OTBETCTBEHHOCTh 32 PELICHHE;
. OLIEHUBATh MPUOOPETEHHBIN OTIBIT;
. croco0CcTBOBaTH (POPMUPOBAHUIO U MPOSIBICHUIO IIUPOKON 3PYAULIMU B Pa3HbIX 00JIaCTAX 3HAHUU,
MTOCTOSTHHO TTOBBITIIATh CBOM 00pa30BaTeIbHBIN U KyJIbTYPHBIA YPOBEHD.
CamokoHmpons:
. JaBaTh OLEHKY HOBBIM CHUTyallMsiM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTh, OLICHUBATh

COOTBETCTBHUE PE3YJIbTATOB LIEIISIM;

. BJAJICTh HaBBIKAMU I[IO3HABATEIbHON pe(reKCHH KaK OCO3HAHMS COBEPIIAEMBIX ICHCTBUH W
MBICIIMTENBHBIX IPOLECCOB, UX PE3yJbTaTOB M OCHOBAaHUM, HMCIOJIb30BaTh NPUEMBI pediiekcuu s
OLIEHKU CUTYyalllH, BBIOOPA BEPHOTO PEILICHMS;

. YMETbh OLIEHUBATh PUCKHU U CBOEBPEMEHHO NMPUHUMATH PELIEHUS IO UX CHUKEHUIO;

. MIPUHUMATh MOTUBBI U apTyMEHTHI IPYTUX MPH AHATIU3€E PE3yJIbTaTOB ACATEIbHOCTH;
Ipunsmue cebs u Opyaux:

. NPUHUMATD ce0s, TOHUMAsi CBOM HEJOCTATKH U JTOCTOMHCTBA;

. IIPUHUMATh MOTHUBBI U apIYMEHThI IPYI'MX IIPHU aHAINU3€E PE3yJIbTaTOB ACSTEIbHOCTH;

. MIPU3HABATH CBOE MPABO U MPABO JPYTUX HA OUIHOKU;

. pa3BUBATh CIIOCOOHOCTh MOHUMATh MUP C MO3UIMH JIPYTOro YeJIOBEKa.

IIpenmeTHble pe3yIbTaThI

[IpenmeTHble pe3yabTaTbl OCBOEHHS cojaepkaHMs ydeOHoro mnpenmera «buomorus» Ha
yrIIyOJIEHHOM YPOBHE OPHUEHTHPOBaHBI Ha oOOecreueHue MPOPUILHOTO OOyYEeHHS CTapIIEKIACCHUKOB
ouosornn. OHU BKIIOYAIOT: crenuUYecKue s OHOJIOTMM HAay4YHbIE 3HAHMS, YMEHHUS U CIIOCOOBI
JICUCTBUI 10 OCBOCHMIO, HMHTEPIPETALMU W MPEoOpa3OBaHMIO 3HAHUM, BHUABI JESITEIBHOCTH TI0
MOJIYUCHHUIO HOBBIX 3HAHUU U UX MPUMCHCHUIO B PA3JIMYHBIX y‘IC6HBIX, a TaKXXC B PCAIIbHBIX KU3HCHHBIX
CUTyalludX. HPCHMCTHBIG PE3YIbTAaThl NPCACTABIICHBI 110 TOAAM U3YyYCHHA.

[IpenMeTHbIe pe3ynbTaThl OCBOCHUs YydeOHOTO mpenmera «buomorus» B 10 Kjacce ITOJDKHBI
OTpaXkaTh:
. c(OpPMUPOBAHHOCTh 3HAHUW O MecT€é M poiu OWOJOTMH B CHUCTEME €CTECTBEHHBIX HAyK, B
(GbOpMHPOBAaHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B TMO3HAHUM 3aKOHOB MPHUPOJbI U PEUICHUU
npo0JieM palMOHaIBLHOTO TMPUPOJOINOIb30BAHMS, O BKIJIAJE POCCHUHCKUX M 3apyOeKHBIX YUEHBIX B
pa3BUTHE OMOJIOTHUH;
. BIIQJICHUE CHCTEMON OWOJIOTMYECKUX 3HAHWW, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIIHE
OMOJIOTMYECKHE TEPMUHBI U TOHATUS (KU3Hb, KIETKAa, OpTraHu3M, MeETa0Oolu3M, TOMEOCTas,
camMoperyjanusa, CaMOBOCIIPOU3BCACHUC, HACICACTBCHHOCTb, HW3MCHYHMBOCTb, POCT H paSBI/ITI/Ie),
ounosornueckre Teopuu (kiaerounas teopus T.IlIBanna, M. lllneiinena, P. BupxoBa, xpoMocomHas
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Teopust HacieacTBeHHocTH T. Moprana), yuenus (H.W. BaBumoBa — o 1eHTpax MHOT0OO0Opasusi H

MPOUCXOXKACHUS KYJIbTYPHBIX DPAaCTeHMI), 3aKOHBI (€IMHOOOpa3Hsi MOTOMKOB MEPBOTO IOKOJCHHS,
pacuIenieHusi, YUCTOTHl raMeT, He3aBUCUMOro HacienoBaHusi ['. MeHens, roMoJIOTHYeCKUX pPSIOB B
HacneAcTBeHHOM n3menurnBoctd H.U. BaBuioBa), mpuHIUIIBI (KOMIUIEMEHTAPHOCTH);

. BJIQJICHHE OCHOBHBIMH METOJaMH HAay4YHOTO IMO3HAHUS, HCIONb3yeMbIX B OHOJIOTHYECKUX
HCCTIEA0OBAHUIX KUBBIX 00BEKTOB (OMUCaHUe, U3MEpPEHNE, HAOIIOACHUE, SKCIIEPUMEHT);

. YMEHHE BBIJCNATh CYIIECTBEHHbIE TMPU3HAKU: BUPYCOB, KIETOK MPOKAPUOT U DYKApHOT,
OJTHOKJIETOYHBIX 1 MHOTOKJIETOYHBIX OpPraHU3MOB, B TOM uHncie OakTepuil, TpudOB, paCTeHUM, )KUBOTHBIX
U YeJOBEKa, CTPOCHHUS OpPraHoB U CHUCTEM OpraHOB pACTEHUM, >KUBOTHBIX, 4YEJOBEKa, IPOLIECCOB
KHU3HEIEATSIFHOCTH, MPOTEKAIONINX B OPraHU3Max PAaCTCHUU, )KUBOTHBIX U UYEJIOBEKAa, OMOIOTHYECKUX
IpoIieccoB: OOMEHa BeIIecTB (MeTaboyn3M), TMPEBpALICHUS SHEPruH, OpOXKEHHUs, aBTOTPOGHOTO U
reTepoTpoHOro THIOB MNUTaHMA, (HOTOCHHTE3a M XEMOCHHTE3a, MHTO3a, Mei03a, TaMeTOreHesa,
SMOpHOreHe3a, MOCTIMOPHOHAIBHOTO Pa3BUTHS, PA3MHOXKEHUS, WHANBUIYAIbHOTO Pa3BUTHUS OpraHU3Ma
(oHTOTEHE32), B3aMMOJICUCTBHS TEHOB, TE€TEPO3KCA, HCKYCCTBEHHOTO 0TOODA;

. yMEHHE YCTaHABJIMBATh B3aUMOCBS3HM MEXIY OPraHOMIaMU KJIETKU U UX (QYHKUUSMHU, CTPOCHUEM
KJIETOK pa3HbIX TKaHEed M UX (QYHKIMSIMH, MEXKIy OpraHaMd M CHCTEMaMH OpPraHOB y pacTeHUl,
KUBOTHBIX U YE€JIOBEKa U X (QYHKUUAMHU, MEXKITY CUCTEMAMU OPTraHOB M UX (PYHKIMSIMH, MEXKIY dTarnamu
oOMEHa BEIIECTB, JTallaMd KJIETOYHOrO IMKJIA M JKM3HEHHBIX LHUKIOB OPraHM3MOB, JTalaMu
SMOPHOHAIEHOTO Pa3BUTHSA, TEHOTUIIOM M (PEHOTUIIOM, (PEHOTHUIIOM H (paKTOpaMH CpeJibl OOUTAHUS;

. YMEHHE BBISIBJISTH OTIMYUTENbHBIC TPU3HAKU KUBBIX CHCTEM, B TOM YHCIIE PACTCHUMN, )KUBOTHBIX H
YEJIOBEKA;
. YMEHHE UCIOJb30BaTh COOTBETCTBYIOIIME AapTryMEHTbI, OHOJIOrMYECKYI0 TEPMHUHOJOTHIO H

CHMBOJIMKY JJISl JOKA3aTeJIbCTBA POJCTBA OPTAHU3MOB PA3HBIX CUCTEMATHYECKUX TPYIII;
. yMEHHE pemaTth OWOJOTMYECKHEe 33/1a4d, BBIABIATH HPUYNHHO-CIEICTBEHHBIE CBS3U MEXKITY
HCCIIeTyeMbIMH OMOJIOTHYECKIMH TPOLIECCAMHU U SBICHHUSIMH, JIEJIaTh BEIBOABI ¥ IPOTHO3EI HA OCHOBAaHUHU
MIOJIyYEHHBIX PE3yJIbTaTOB;
. YMEHHUE BBINOJHATH JIaOOpAaTOpHBIE U MpaKTHUYeCKue paboThl, coONM0IaTh NMpaBuiIa Mpu padote
y4eOHBIM U J1a00paTOpHBIM 000PYIOBAHUEM;
. YMEHHE BBIJBUIaTh THIIOTE3bI, NMPOBEPITh MX KCIEPHUMEHTAIBHBIMU CPEACTBAMH, (HOPMYIHPYS
IeJTb UCCIICIOBAHNS, aHATM3UPOBATH MTOJyYCHHBIC PE3YIIbTAThI 1 I€1aTh BHIBOJIBI,
. yYMEHHE y4JacTBOBATh B y4eOHO-HMCCIIEI0BATEIbCKOM padoTe 1Mo OHOJIOTHH, SKOJIOTHH U MEAWINHE,
npoBoAMMON Ha 0a3e MIKONBHBIX HAYYHBIX OOINECTB, M IyOJMYHO TMPEJICTABIATH IOJyYCHHBIC
pE3yNIbTaThl HA YIEHHUECKUX KOH(EPECHIUIX;
. YMEHHE OIICHMBATh JTHYECKHE AaCHEKThl COBPEMEHHBIX HCCIICIOBaHMI B 00JacTH OMOJIOTHH M
MEIUIUHB (KIIOHUPOBAHUE, MCKYCCTBEHHOE OIUIOJAOTBOPEHME, HAIPABICHHOE H3MEHEHHE T'€HOMa U
CO3JIaHHE TPAHCTEHHBIX OPTraHU3MOB);
. YMEHHE OCYLIECTBIISATh OCO3HAHHBIN BBHIOOP OyayIiel npodeccnoHaIbHON AEATEIbHOCTH B 00JIACTH
OMOJIOTUH,  MEIUIMHBI, OHMOTEXHOJIOTMH, BETEPHHAPHM,  CEIbCKOTO  XO3AHCTBa,  MHUIIEBOM
NPOMBIIUICHHOCTH, YIIyOJsTh MO3HABaTeNbHBIH HHTEPEC, HANpaBJICHHBIH HAa OCO3HAHHBIA BHIOOP
COOTBETCTBYIOLIEH Ipodeccun U MPOoJODKeHNE OMOIOrHYecKOro 00pa3oBaHus B YUPEKIACHUSIX CPEIHETO
PpoeCCHOHAIBHOTO M BBICIIIETO 00pa30BaHUSI.

IIpenmeTHble pe3yabTaThl OCBOEGHHUs yudeOHoro mnpeamera «buomorus» B 11 Kkiaacce AOIKHBI
OTpaXKaTh:
. c(OPMHPOBAHHOCTh 3HAHUH O MecTe W pOJM OMOJIOTMM B CHUCTEME ECTECTBEHHBIX HAyK, B
(bopMHpPOBaHUN COBPEMEHHON €CTECTBEHHO-HAYYHOH KapTHHBI MHUpPA, B NMO3HAHWU 3aKOHOB HPUPOABI U
pELICHHH HKOJIOTHYECKUX MpPOOJeM 4YeloBeuecTBa, a TAaKXKE B PEIICHHH BOMPOCOB PAIOHAIBHOTO
IPUPOIOTIONB30BAHMS, U B (POPMUPOBAHNY IIEHHOCTHOTO OTHOIICHHUS K IPUPO/JIE, OOIIECTBY, YEMOBEKY, O
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BKJIa/Ie POCCUHCKUX U 3apyOEKHBIX YUEHBIX-OMOJIOTOB B pa3BUTHE ONOJIOTHH;
. YMEHHE BIAJETh CHUCTEMOH OHOJOrMYECKMX 3HAHMH, KOTOpas BKIIOYAET ONpEACNCHUS |
MOHMMaHHE CYIIHOCTH OCHOBOIOJAralomUX OHWOJIOTHYECKUX TEPMHHOB M MOHATHHA (BUJA, SKOCHCTEMA,
ouoctepa), Ouomormdeckue Teopuu (dBomtolMOHHAS Teopuss Y. JlapBuHA, CHUHTETHYECKAs TEOPHS
sBomtonun), yueHus (A.H. CeBepuoBa — 0 myTsax W HampaBieHUsx 3Botoruu, B.W. Bepnaackoro — o
ounocdepe), 3akoHbl (reHeTHdeckoro paBHoBecust k. Xapau u B. BaitHOepra, 3apopIieBoro cxocraa
K.M. bapa), mnpaBuna (mMuaumyma FO. JIuOuxa, 5KOJOTHYECKON MHPaMHUIbI SHEPTHH), THIOTE3BI
(rurmotesa «mupa PHK» V. I'mnGepTa);
. yMEHHE BJa/IeTh OCHOBHBIMHU METOJaMU HAYYHOTO IO3HAHHWS, UCIOJIb3YEMbIMH B OHMOJIOTMYECKUX
UCCIICIOBAaHMUSIX JKUBBIX OOBEKTOB M JKOCHCTEM (OIMCaHME, W3MEpEHHE, HaONI0/eHUe, SKCIIEPHUMEHT),
croco0amMHu BBISIBIICHUS U OLIGHKU aHTPOTIOT€HHBIX U3MEHEHHH B TIPUPOJIE;
. YMEHHE BBIACTATh CYIIECTBEHHBIC NMPU3HAKU: BUJIOB, OMOTEOIICHO30B, 3KOCHUCTEM U OHochepsl,
CTaOMIIM3UPYIOUIETO, ABIKYIIETO M Pa3phIBAIOLIETO €CTECTBEHHOTO0 O0TOOpa, aIoNaTpUYecKoro |
CUMIATPUYECKOTO0 BHUI000pa30BaHUs, BIMUSHUS JABMXKYIIMX CHUJI SBOJIOINUHM Ha TeHO(OH] MOMYJISIUH,
MPUCTIOCOOJICHHOCTH OpPraHu3MOB K cpele OOWTaHUs, YepelOBaHUS HampaBleHUIl SBOJIOLUH,
KpyroBOpPOTA BEILIECTB U MOTOKA SHEPTUU B IKOCUCTEMAX;
. yMEHHE YCTaHaBIMBAThb B3aMMOCBSA3M MEXKIY IMPOIECCAMU 3BOJIONUH, JBIXKYIIUMU CHUJIaAMHU
aHTPOIIOTeHe3a, KOMIOHEHTaMU Pa3IMYHBIX SKOCHCTEM M MPUCIIOCOOICHUSAMHU K HUIM OPTaHU3MOB;
. YMEHHUE BBISBIIATH OTIMYUTENbHbIC PU3HAKHU JKUBBIX CHCTEM, NPUCIIOCOOIEHHOCTh BHJIOB K Cpelie
oOuTaHus, aOMOTUYECKMX U OMOTHYECKMX KOMIIOHEHTOB S3KOCHCTEM, B3aMMOCBSI3€H OpPraHHM3MOB B
cooO1iecTBax, aHTPOIIOTEHHBIX N3MEHEHH B IKOCUCTEMAaX CBOCH MECTHOCTH;
. YMEHHE UCIOJb30BaTh COOTBETCTBYIOIIME AapTryMEHTbI, OHOJIOrMYECKYI0 TEPMHUHOJOTHIO H
CUMBOJIMKY Ul JJOKa3aTeJIbCTBA POJCTBA OPTaHM3MOB Pa3HbIX CHUCTEMATUYECKUX TPYII, B3aUMOCBS3U
OpraHM3MOB U Cpelbl OOWTaHMs, €AMHCTBA YEJOBEUYECKHX pac, HEOOXOAUMOCTH COXpaHEHUS
MHOT000pa3us BUAOB U IKOCUCTEM KaK YCJIOBHUS COCYIIECTBOBAHUS MTPUPO/IbI U YEIIOBEUECTBA;
. yMEHHE pemarb OHOJOTHMYECKHe 3a7ayH, BBIABIATH NPUUYUHHO-CICACTBEHHBIE CBSI3U MEXKIY
UCCIIeyeMbIMU OMOJIOTHUECKUMH MPOLIECCAMU U SIBJICHUSIMH, JIeNIaTh BHIBOJIBI U IPOTHO3bI HA OCHOBAHUH
MIOJIyYCHHBIX PE3yJIbTaTOB;
. YMEHHUE BBINIOJHATH JIaOOpaTOpHBIE U MpaKTHUYecKue paboThl, coONM0IaTh MpaBuiIa Mpu padote
y4eOHBIM U J1a00paTOPHBIM 000PYI0OBAHUEM;
. yYMEHHE BBIIBUTATh THIIOTE3bI, MPOBEPATh MX SKCHEPUMEHTAIBHBIMU CpEACTBAMHU, (HOPMYIUPYS
1[eJIb UCCTIeI0BAaHus, aHAJIM3UPOBATh MOJYYECHHBIE PE3yIbTaThl U JIEJIaTh BHIBOIBI;
. yMEHHE y4acTBOBaTh B yu4eOHO-UCCIIEI0BATENBLCKON paboTe Mo OMOJIOTHUH, SKOJIOTUU U MEIULIMHE,
npoBoAMMONM Ha 0a3e IIKOJNBHBIX HAay4HbIX OOLIECTB, U MNYOJUYHO NPEJICTABISTH IOJTYYCHHbIE
pe3yabTaThl HA YYCHUYECKUX KOH(EPEHIUX;
. YMEHHE OIICHUBAThH TUIOTE3bl U TEOPUHU O MPOUCXOXKACHUH KHU3HH, YEIOBEKA U YEIOBEUECKUX pac,
0 MPUYHMHAX, MOCIEICTBUIAX U CIIOCO0axX MpeloTBpalleHHs II100aIbHBIX N3MEHEHUH B Ouocdepe;

. YMEHHE OCYIIECTBIATh OCO3HAHHBIN BbIOOp Oynymiedl mpodeccuoHaTbHON JAeATeIbHOCTH
B o0OyiacTu OHUOJIOTUH, 3KOJOTWHU, MPUPONONOIL30BAaHUS, MEAMIMHBI, OMOTEXHOJOTHH, IICHUXOJIOTHUH,
BETEPUHAPUH, CEJIbCKOTO XO35HCTBA, MUILIEBON POMBILUIEHHOCTH, YIIIyOJsTh O3HABATENIbHBII HHTEpEC,
HaIpaBJICHHBIM HA OCO3HAHHBIN BHIOOP COOTBETCTBYIONIEH Mpodeccuu U MpoaoIKeHne OMOJIOTUYECKOTO
00pa3oBaHMs B YUPESKACHHUIX CPEIHETO MPOPECCHOHAIIBHOTO U BBICIIETO 00pa30BaHMS.
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Coaepsxanue o0yuenus B 10 kinacce

Tema 1. Buonozusa Kaxk nayka

CoBpemeHHast Ouonorusi — KOMIUIGKCHAsE Hayka. KpaTkas wucTopusi pa3BUTHS OHOJIOTHH.
buonoruueckne Hayku W u3ydaemble UMH mpobiembl. OyHAaMeHTaTbHBIC, MPUKIATHBIC U TTOUCKOBBIC
Hay4YHbIE UCCIIEIOBAaHUS B OMOJIOTHH.

3HavyeHue Owonorud B (OPMUPOBAHUM COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, cBsazanubie ¢ Ouosorueid. 3HaUeHUE OWMOJIOTHH B MPAKTUYECKOW JEATEIHLHOCTH YEJIOBEKa:
MEJUIIMHE, CETbCKOM XO035HMCTBE, TPOMBILIUIEHHOCTH, OXPaHE MTPUPOBI.

JleMoHCTpanuu:

IMoprperer:  Apucrorens, Teodpactr, K. Jlunne#t, XK.b.Jlamapk, Y. Japsun, VY. ITapseii,
I'. Mennens, B.U. Bepunanckuii, W.IL IlaBnoB, W.M. Meunukos, H.W. Basunos, H.B. Tumodees-
Pecosckuit, [Ixx. Yorcon, @. Kpuk, [1.K. bensies.

TaGnuue! u cxembl: «CBsi3b OMOJIOTUH € APYTUMH HayKaMmn», «CructeMa OMOJIOTHUECKUX HAYK.

Tema 2. 7ZKugvie cucmemul u ux uzyueHue

XKusble cucteMbl Kak mnpeaMeTr wuzyudeHus Ouosioruu. CBOICTBA JKHUBBIX CHCTEM: E€IUHCTBO
XUMHUYECKOTO COCTaBA, IUCKPETHOCTh M LEIOCTHOCTb, CIIOXKHOCTb MU YHOPSAIOYEHHOCTh CTPYKTYPHI,
OTKPBITOCTh, CAMOOPTaHM3alUs, CAMOBOCIPOMU3BEICHUE, PA3APAKUMOCTh, H3MEHYUBOCTh, pOCT U
pa3BUTHE.

YPOBHU OpraHu3alvy XUBBIX CHCTEM: MOJICKYJISIPHBIN, KJIETOYHBIN, TKAHEBBIN, OPTaHU3MEHHBIM,
MOMYJIAMOHHO-BUIOBOM,  9KOCHCTEMHBIH  (OuoreoueHoTnueckuii), Ouocdepusiii.  Ilpoueccsr,
MPOUCXOJIAIINE B KUBBIX cucTeMax. OCHOBHBIC MPHU3HAKH KUBOTO. JKU3HB Kak (opMa CyIIeCTBOBAHUS
Marepuu. Hayku, nzyyaroniye »KUBbI€ CUCTEMBbI HAa Pa3HBIX YPOBHSIX OPraHU3ALINH.

N3yuenne >kuBBIX cucTeM. Meroapl Owuonornyeckod Hayku. HaOmromenue, wu3MepeHue,
AKCIEPUMEHT, CUCTEeMaTu3anus, MeraaHanu3. [[oHsATHE O 3aBUCHUMON M HE3aBHUCUMON MEPEMEHHOM.
[TnanupoBanue skciepuMenTa. [locranoBka u npoBepka rumnote3. Hynesas rumoresa. [lonsitie BEIOOpKH
u e€¢ J0cTOBEepHOCTh. Pa3zdbpoc B Ouonormuyeckux naHHbIX. OIIGHKAa JOCTOBEPHOCTH MOJIYYEHHBIX
pe3ynbTaroB. [IpuunHbI HCKaXKEHUSI pE3yJIbTaTOB 3KCIIepUMeHTa. [IoHATHE CTaTUCTUYECKOTIO TECTA.

JleMoHCcTpanuu:

Tabmumel w1 cxembl: «OCHOBHBIE TpHU3HAKU KU3HW», «buonormdeckue cuctembn», «CBOWCTBA
JKUBOM MaTepum», « YpOBHHM OpraHU3allMU KUBOW MPUPOAbD», «CTpOeHHE KUBOTHOM KIETKH», «TkaHu
KHUBOTHBIX», «CHCTEMBbI OPraHOB YeJIOBEYECKOro opranuzmay, «buoreonenos», «buocdepa», «MeTobl
W3Y4YEHUS )KUBOU MIPUPOIBD».

ObopynoBanue: JabopatopHOe O0O0OpyAOBaHHE [JIsi TPOBEACHHS HAOIIONCHUA, W3MEPCHH,
JKCIIEPUMEHTOB.

IIpakTHueckas pa60Ta «/cnonp3oBanue PAa3JIMIHBIX MCTOAOB IPHU U3YUCHUU KUBBIX CUCTCM)).

Tema 3. Buonozua knemku

Krnetka — cTpykTypHO-QyHKIIMOHAIBHAS €IUHUIA JKUBOTO. VICTOpUS OTKPBITHS KIETKU. PaGoOThI
P.I'yka, A.JleBenryka. Knerounas teopus (T.IlIBann, M. Illneiinen, P.Bupxos). OcHoOBHbIE
MOJIOKEHUS COBPEMEHHOM KJIETOUHOU TEOPHUH.

MeToapl MOJIEKYJIIPHOM M KJIETOYHOW OMOJIOTMU: MHKPOCKOMUS, Xpomarorpadus, siekTpodopes,
METOJl MEUYEHBIX aToOMOB, Au(QepeHInanbHoe UIEeHTPUPYTUPOBaHUE, KYJIbTUBUPOBAHUE KIIETOK.
Hsyuenue uxcuposannvix knemox!. DaeKTpoHHas MHKpOcKonus. Kougokanvhas MuKpocKonus.
Bumanvnoe (npusicusnennoe) uszyuenue Kiemox.

JleMoHCcTpanuu:

IToptpetsr: P. I'yk, A. JleBenryk, T. [lIsann, M. lllneiinen, P. Bupxos, K.M. bap.

Tabmuuer n cxembl: «CBETOBONH MHKPOCKOID, «DIEKTPOHHBI MUKpocKom», «VMcTopus pa3BuTHs

! CojeprkaHue IporpaMMBl, BBIICJICHHOE KYPCHBOM, HE BXOJMT B ITpoBepKy I'ocynapcTBeHHo# urorosoii arrcramuu (I'MA).
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METOA0B MUKPOCKOIITUM.

O6opynoBaHWe: CBETOBOM MHUKPOCKON, MHUKPOMpENapaTtbl PACTHTENbHBIX, JKUBOTHBIX W
OaKTepHaIbHBIX KIETOK.

[IpakTudeckas pabora «M3yueHne MeToI0B KIETOYHOU Ononoruu (xpomatorpadusi, snexTpodopes,
muddepennmanbaoe neHTpudyruposanue, [TLP)».

Tema 4. Xumuueckan opzanuszayus Kiemku

XUMUYECKUH COCTaB KJIETKU. Makpo-, MUKpPO- U YJIbTPAMUKPO3JIEMEHTHl. Boga u €€ posb Kak
pacTBOPUTEIISl, pEareHTa, y4acTHE B CTPYKTYPUPOBAaHUM KIIETKH, TEILIOPETYJAIMH. MUHepaabHbIe
BEIIeCTBa KJIETKH, UX Onosornyeckast posib. Poib KaTHOHOB ¥ aHHOHOB B KIIETKE.

Opranuueckue BelECTBA KJIETKU. buonormdeckue moiaumepsl. benkn. AMUHOKHUCIIOTHBIH COCTaB
0enkoB. CTpyKTypbl OenkoBoi MosieKynbl. [lepBuuHas cTpykTypa Oenka, mentuaHas cBsi3b. BropuyHas,
TpeTHYHasi, 4YeTBEepTHYHAs CTPYKTyphl. JleHatyparus. CBoiictBa OenkoB. Knaccudukaius OemkoB.
buonorunueckue GpyHnkunu 06enxos. [lpuonul.

VYrneBonpl. MoHOcCaxapuibl, IUCAXapUabl, OJUTrOcaxapuibl W Tojucaxapuabl. OOmMMil 1aH
CTpOeHHS U (PU3NKO-XUMHUUECKHE CBOMCTBA YIJIeBOJOB. buonoruueckue GyHKINN yriIeBOIOB.

Jlumuaer. TuapodunbHo-THApOGOOHBIE cBolicTBa. Kiaccudukammst mumumos. Tpuriunepuasbl,
dhochonmunuasl, BOCKH, cTepouabl. bruonornueckue GpyHkimy aunuaoB. O0mue cBoicTBa OMOJIOTUUECKUX
MeMOpaH — TeKy4eCTh, CHOCOOHOCTh K CAaMO3aMbIKaHUIO, MOy IPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenune HykienHoBsix kucinoT. Hykneoruast. [IpuHumn
komruiementapaoctu. Ilpasuno Yapradda. Ctpykrypa JHK — nBoitnas cnupans. MecroHaxoxaeHue u
ounonornueckue Gpynkuuu JTHK. Buast PHK. @ynkiun PHK B kietke.

Crpoenue monekynsl AT®. Makposprudeckue cBsizu B Mosiekyne AT®. buonornyeckue GpyHKInm
AT®. BoccraHOoBIEHHBIE IEPEHOCUYUKH, MX PYHKIIUU B KIETKE. /pyeue nHykieozuompugocghamor (HTD).
CexBennpoBanue [IHK. Memoouwr cenomuxu, mpanckpunmomuxu, npomeomuxu.

CtpykrypHass Owuojorusi: OHOXMMHYECKHE U OMoHU3WYECKHE HCCIEAOBaHUS COCTaBa M
MPOCTPAHCTBEHHOW CTPYKTYpPbI OMOMONEKY. Moodenuposanue cmpykmypsl u QYHKYUll OUOMONEKYN U UX
Komniaekcos. Komnviomephbiil OU3aiiH U opeanuideckuil CUHme3 OUOMONEKY U UX HeNPUPOOHBIX AHANO208.

Pemenue 3agau mo monekymsipHoit 6uonorun 1 (komoseie cuctembl JJHK u PHK kadecTBeHHBII
HYKJICOTUAHBIA COCTaB MOJIEKYJI HyKJIEHHOBBIX KHCIIOT)

Pemenue 3amay mo MmomekyyispHOM Ouosoruu 2 (AJUHBI MOJIEKYJ HYKJIEHMHOBBIX KHCIOT U HUX
COCTaB, ONPENEICHUE OTHOCUTEIBHOM MOJIEKYJIIPHOM MAacChl MOJMMEpPA, COJEpKaHUE HYKICOTHUIOB B
monekynax JIHK, PHK, tpanckpumnius)

JleMoHCTpanyu:

[Toptpetsr: JI. [lonuur, JIx. YorcoHn, @.Kpuk, M. Yuikuuc, P.®pauknun, . Canrep,
C. IIpy3unep.

Huarpammsel: «PacnpenesieHue XMMHUYECKHX JIEMEHTOB B HEXHMBOW Ipuponae», «PacnpeneneHue

XUMUYECKUX AJIEMEHTOB B KMBOU MPUPOJIEY.

Tabmumpel u cxembl: «llepuoanueckas TabIUIlAa XUMUYECKUX AJIEMEHTOBY, «CTPOCHHE MOJICKYJIBI
BOIbI», «BemiectBa B coctaBe opraHu3moB», «CTpoeHHE MOJEKYIbl Oenka», «CTpYyKTypbl OCIKOBOM
MoJIeKyIb», «CTpoeHne MoJeKysl yriaeBoaoB», «CTpoeHrne MoJeKyn IunuaoB», «HykinenHoBble
KUCIOTBDY, «CTpoenue moiiekysibl ATD».

OO6opynoBaHue: XUMUYECKas TTOCy1a U 000pyI0BaHUE.

Jlaboparopnas paborta «O0HapykeHHEe OEITKOB C TIOMOIIbIO KAYECTBEHHBIX PEAKITUIN.

HaGODaTODHa}I pa60Ta «I/ICC.HGIIOBEIHI/IG HYKJIICUHOBBIX KHUCJIOT, BBIACIICHHBIX U3 KJIICTOK PA3JIMIHBIX

OpraHU3MOB).
Tema 5. Cmpoenue u pynkyuu Knemku
Tunsl  KJIETOK: dyKapuoTHyeckas W mIpokapuotuyeckas. CTpyKTypHO-(YHKIMOHAJIbHBIC
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00pa30BaHMsI KIETKH.

Crtpoenue mpokapuoTHueckoi kieTku. Kiierounas crenka Oakrepuii u apxeil. OcoOGeHHOCTH
CTpOCHHSI TeTepOTPO(HON M aBTOTPO(MHON MPOKAPHUOTHYECKHX KIETOK. MecTo W poib MPOKAPUOT
B OMOIICHO3aX.

Ctpoenne W (PYHKIIMOHMPOBAHHME DJYKApPUOTHYECKOW KieTku. Ilmazmarnyeckas wmemOpaHa
(urazmanemma). CTpykTypa Ijia3MaTHdecko MeMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 IIa3MaTHIECKYIO
MeMOpaHy: maccuBHbIN (nuddys3usa, obmeruénnas nuddysus), akKTUBHBIA (MEPBUYHBIA W BTOPUYIHBIN
akTUBHBIM  TpaHcmopT). [lomymponumaemoctr MeMOpaHbl. Pabora HaTpuii-KaaueBOro Hacoca.
DHJIONUTO3: MUHOIMTO3, (haroruTo3. Dk3ouuTo3. Kierounas crenka. CTpykrypa U GyHKIIMHA KICTOYHON
CTEHKH pacTeHHii, TpHOOB.

Huronnazma. Iluto3onmb. Llutockener. JIBwkeHwe 1uTomiasMbl. OpraHouabl  KJIETKU.
OpHoMeMOpaHHBIE OpraHOWIbl KJIETKU: »sHaomtazmatudeckas cetb (OIIC), ammapar [ombmxw,
JTU30COMBI, UX CTpoeHue u (yHKIMU. B3auMOCBsI3b OTHOMEMOpPAHHBIX OpraHOUIOB KieTku. CTpoeHue
TPaHYJSIPHOTO peTuKyiyma. Mexanusm unanpaenenus 6eakos ¢ IIIC. CUHTE3 pPacTBOPUMBIX OCJIKOB.
CuHTEe3 KJIETOYHBIX MeMOpaH. [nmaakuii (arpa”yJIsIpHBIN)  JHAOIJIA3MATHYECKHUH  PETHUKYIYM.
CekpetopHas ¢yHkuus anmapata ['onbmku. Moougurxayus denxos ¢ annapame I onvoocu. Copmuposexa
benxkos 6 annapame Ionvoxcu. TpaHCHOPT BeLIECTB B KIETKe. Bakyoln pacTUTENBHBIX KIIETOK.
Kierounsiii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOU/IbI KJIETKH: MUTOXOHIPUH, TUIACTUIBL. [Ipoucxodcoenue MumoxoHopui
u naacmuo. Cumoduoeenes (K.C. Mepeockosckui, JI. Mapaynuc). Ctpoenre u GyHKIUNA MUTOXOHIIPUN U
mwiactun. [lepBUYHBIE, BTOPUYHBIE W  CIOXKHBIE IUIACTUABI  (POTOCHHTE3UPYIOMIMX JYKAPHUOT.
XJI0pOIIIACThI, XPOMOIUIACTHI, IEUKOTIJIACTHI BHICIIUX PACTEHUM.

HememOpannbie opranouasl kieTku CtpoeHue u QyHKIMHM HeMeMOpaHHBIX OPraHOMIOB KIIETKH.
Pubocomsl. Ilpomesicymounvie ¢unamenmoi. MUKpODUIAMEHTBL. AKmMuHO8ble MUKPODUIAMEHMDL.
MpllieyHbIe KIETKU. AKMUHOBble KOMNOHEeHmbl HeMbluleuHblX Kiemokx. Muxkporpybouku. KiierouHsrii
neHTp. CTpoeHHe W JBMKEHHE KTYTHKOB W pPECHUYEK. MUKpOTpyOOUKHM NHTOIUIa3Mbl. LleHTpHOmb.
Benxu, accoyuuposannvle ¢ mukpoguramenmamu u mukpompybouxamu. Momopmvie benxu.

Snpo. Obonouka siapa, XpOMaTHH, KapUOIUIa3Ma, SAPBIIIKUA, UX CTpoeHUEe M (QYHKIHMU. SnepHblid
6enKxoBbIi MaTpuKc. [IpocTpaHCTBEHHOE PACIIONOKEHHE XPOMOCOM B HHTEp(ha3HOM siape. DyxpomamuH u
cemepoxpomamun. bemku XpomaTHHA — TUCTOHBI. JJunamuxa sidepHou 006010uku 6 mumose. Aoephbiii
Mpancnopm.

Knerounsie BkitodeHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapuoT (pacTUTENbHOM,
YKUBOTHOM, TPUOHON).

JleMoHCTpanuu:

IToprpetsr: K.C. MepexkoBckuid, JI. Maprymmuc.

Tabmumpel 1 cxembl: «CTpoeHHE 3YKapUOTHYECKOW KIEeTKH», «CTpOCHHE KUBOTHOU KIIETKWY,

«CTtpoeHne  pacturenpbHOM — KineTkn»,  «CrTpoeHume  muroxoHApum»,  «SAapo»,  «CtpoenHue
IIPOKAPUOTUYECKOMN KIIETKM.
O6opy0BaHME: CBETOBOM MHMKPOCKOI, MHKpPOIpenapaThl PacTUTEIbHBIX, >KUBOTHBIX KJIETOK,

MUKpoOMpernaparbl 0aKTepHaIbHbBIX KJIETOK.
Jlaboparopnas pabota «M3yueHne cTpoeHus KJIETOK Pa3iIMuHbIX OPraHU3MOBY.
[IpakTrueckas pabota «V3ydeHne CBOMCTB KICTOUHONH MEMOPAHBD».

Ha6ODaTODHa}I DaGOTa «I/ICCJICZLOBaHI/Ie IJ1a3MOJIM3a U ACTIa3MOJIn3a B PACTUTCIIBHBIX KIICTKAX».

[TpakTuyeckas padora «M3yueHue NBUKEHUS IUTOIIA3MbI B PACTUTEIBHBIX KIETKaX).

Tema 6. Oomen seugecme u npespauieHue IHEPUU 8 KlemKe

ACCI/IMI/IHHHI/I}I H JucCuMWiAluAa — OBC CTOPOHBI MeTa6OHI/I3Ma. Tunel 06MeHa BCIIICCTB.:
aBTOTpOo(HBIA W rerepoTpodHbI. YuacTue KUCIOpoAa B OOMEHHBIX TIpolleccax. DHEPreTUYecKoe
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obecrieyenne KieTku: mpeBpamieHne AT B oOMeHHBIX mporeccax. DepMEHTATUBHBIA XapakTep
peakimii KierouHoro wmerabonusma. DepMeHThl, MX CTpPOCHHE, CBOHCTBA M MEXaHU3M JICHCTBHA.
Kodepmentsl. Otinuns ¢pepMEHTOB OT HEOPTaHMYECKUX KaTalIW3aTOpOB. belku-akTUBAaTOpHI U OEJIKH-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (PEPMEHTATUBHBIX PEAKLUH OT pa3IMyHbIX (PaKTOPOB.

[lepBrUYHBII CUHTE3 OpPraHUYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIU U OKCULEHHbLU
gdomocunmes y 6axmepui. Ceemocoduparowjue nuemeHmovl U NUSMEeHmMbl PeaKyuoHHo2o yeumpa. Ponb
XJIOPOILTAacTOB B mporniecce dhoTocurTe3a. CBeroBast u TeMHOBas (a3el. @omoovixanue, Cz-, C4- u CAM-
munvl pomocunmesa. IIponyKTUBHOCTh (GOTOCHMHTE3a. BiusHHE pa3nuyHbIX (AKTOPOB HA CKOPOCTb
dboTocunTe3a. 3HaUeHne PoToCcUHTE3A.

XemocuHTe3. Pa3zHooOpa3zue OpraHM3MOB-XEMOCHHTETHKOB: HUTpHU(uuupylomue OakTepuwu,
Kele300aKTepun, CepoOaKTepr, BOIOPOAHbIE OaKTepuu. 3HAUCHNE XEMOCUHTE3A.

AHa’poOHble opraHu3Mbl. Buapl Oposkenus. IIpomykTsl OpoK€HHST W HX HCIOJIb30BAaHUE
YeJI0BEKOM. AHa’pOOHBIE MUKPOOPTaHU3MbI KaK 00BEKThl OMOTEXHOJIOTMH U BO30yuTenu 0one3He.

AspoOHBIE OpraHU3MBbl. DTalbl 3HepreTHdeckoro oomena. [loaroroBurensHblil dTan. [nmukomms —
OECKHICIIOPOAHOE PACUICTINIEHUE TIIOKO3bI.

buonoruueckoe okuciaeHHe, WIM KIETOYHOE JbixaHue. Poib MHUTOXOHApPUN B Mpoleccax
ouosnoruueckoro okucienus. Luknnyeckue peakuuu. OxucinutenbHoe GocPopuiupoBaHue. IHepeus
Membpannoeo  epaduenma  npomonos. Cummez ATD: paboma npomounnou ATD-cunmasol.
[IpeumymiectBa  a’poOHOro myTH oOMEHa BEIIECTB Mepel  aHadpoOHbIM. O(P(PEeKTUBHOCTH
9HEPreTHYEeCKOro oOMeHa.

Pemienue snemMeHTapHBIX 3a/1a4 10 TeMe «Peakiuu MaTpUYHOTO CUHTE3ay.

Pemenue snemenTapHbIx 3aga4 o Teme «bruocunTes 6enKoBy.

JleMoHCTpanuu:

[Toptpetsr:  JIxk. [Ipuctim,  K.A. Tumupszes, C. H. Bunorpaackuii,  B. A. DHrensrapmr,
I1. Mutuenn, I'.A. 3aBap3uH.

Tabmupl 1 cxembl: «POTOCHHTE3Y, «DHEpreTndecknii oomen», «buocunres Oenka», «CTpoeHne

bepmenTa», « XeMOCHHTE3Y.
OOopynoBaHue: CBETOBOM MHUKPOCKON, OOOpYyIOBaHME JJsi TPUTOTOBJICHUS TOCTOSHHBIX U

BPEMEHHBIX MUKPOIIPENapaTos.
JlabGopartopnas paboTa «/3ydeHne KaTaTuTHICCKON aKTUBHOCTH ()EPMEHTOB (Ha MPUMEPE aMUJIa3bl

WJTU KaTajiasbl)».
JlabGoparopnast pabota «M3ydenwe QGEepMEHTATUBHOTO pAaCIICIUICHUs] TEPOKCHIa BOJIOpOJa B

PaCTUTENLHBIX M KHUBOTHBIX KIIETKAX).
Jlabopartopnas pabota «CpaBHEHHE TIPOIIECCOB (DOTOCHHTE3A U XEMOCHHTE3a».

JlaGopaTopnas pabora «CpaBHEHHE POLIECCOB OPOKEHUS U JIBIXAHUS.

Tema 7. Hacneocmeennasn ungpopmayus u peanusayus eé @ Kiemke

Peakiuu marpuyHoro cuHTe3a. [IpUHLINN KOMIUIEMEHTAPHOCTH B PEAKIUSAX MATPUYHOIO CHHTE3a.
Peanuzanus HaciaencTBeHHON uH(popMmaimu. ['eHeTHYeckuid KOX, €ro CBOWCTBa. TpaHCKpuIuus —
Marpuusblid cuHTe3 PHK. IlpuHUMNBI TpaHCKPUNIMHK: KOMILJIEMEHTAPHOCTh, AHTHIAPaJUICIbHOCTD,
acumMeTpuaHOCTh. Co3spesanue mampuunvix PHK 6 aykapuomuuecxoii knemxe. Hexooupyrowue PHK.

Tpancnsauus u e€ stansl. Yuactue Tpancnoptbeix PHK B OnocunTese Oenka. YcnoBus OnocuHTesa
oenka. KogupoBanue aMuHOKHCIIOT. Posib ppubocoM B OMOCHHTE3E OerKa.

Cogpemennvie npeocmagnenuss o cmpoeHuu eenos. Oprauusanys FTeHoMa y IPOKapuoT U 3YKapHOT.
Perynsauus akTUBHOCTH IeHOB y npokapuoT. ['unoresa onepona (. XKaxo0, XK. Mano). Mozrekyrsaprnuvie
MexXaHusmMbl dKcnpeccuu 2eHog y sykapuom. Ponv xpomamuna 6 pezynayuu pabomoei 2enog. Perynsanus
OOMEHHBIX TPOIIECcCOB B KieTke. KieTounslif romeocTas.

Bupycsl — HekiieTouHble ()OpMBI KU3HU M 00JIUraTHble mapasutbl. CTpOEHHE MPOCTHIX U CIIOKHBIX
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BHUPYCOB, PETPOBHPYCOB, OakrepuodaroB. Kuzuenuwvii yuxn JHK-cooepocawux eupycos, PHK-
codepacawux supycos, bakmepuoghazos. Obpamuas mpaHCKpunyus, peeepmasd, Unmezpasa.

BupycHbie 3abosneBaHusi yenoBeka, XUBOTHBIX, pactenuii. CIINJ, COVID-19, comumansHble U
MEIUIUHCKUE TPOOIIEMBI.

buoungopmamuka: unmeepayus u anaiuz Ooavwux maccusos («bigdata») cmpyxkmypHvix
buonoeuueckux oannvix. Hamomexmonocuu 6 o6uonocuu u meouyune. Ilpocpammupyemvie Qynuxyuu
benxos. Cnocobvl 00cmasKu 1eKapcma.

JleMoHCTpanuu:

[Toptpetsr: H.K. Konsuos, [{.11. UBaHOBCKHUIA.

Tabnuue! u cxemsl: «buocunres 6enkay, «I'eneTnueckuit koay, «Bupyce», «bakrepuodaruy».

[pakTuueckas pabota «Co31aHnue MOJICITH BHPYCay.

Tema 8. Kuznennwtit yuxki Kiemku

Krnerounsnii muki, ero mepuoasl u peryisius. Uuatepdaza u muto3. OCOOCHHOCTH MPOIECCOB,
npoTtekaromux B uHTepdase. [lonroroBka kneTku K aeneHuto. [IpecuareTnueckuii (MOCTMUTOTHYECKHH),
CUHTETUYECKUHN U MOCTCUHTETUYECKUH (IIPEMUTOTUYECKUIT) TepHOIbl HHTEP(DA3HI.

Marpuunsiii cunre3 JIHK — perumkanms. [lpunnunsr perummkamuu JIHK: komieMeHTapHOCTS,
MOJYKOHCEPBAaTUBHBIM CHUHTE3, aHTUNApAJIEIbHOCTh. Mexanusm permkanuu JIHK. Xpomocomer.
Crpoenne xpomocoMm. Temomepbl u TeroMepasa. XPOMOCOMHBIH HAOOp KIETKHM — KapUOTHIL.
JIMIIJIOWAHBIN 1 TaIUIOUAHBIA HAOOPbl XpoMOCcoM. ['oMotoruuHbie XpoMOCOMBI. [10710BbIE XPOMOCOMBI.

Henenne kinetkn — Muto3. CTragum MUTO3a U MPOUCXOJIAIIME B HUX MPOIECChl. TwUmbl MUTO3a.
Kapuokunes u nurokunes. buonoruueckoe 3HayeHUE MUTO3A.

Perynsiius MutoTHdeckoro nukiia kiaeTku. [Iporpammupyemast KieTouHas rudesb — arornTos.

Knerounoe sapo, XpomMocombl, (YHKIMOHAlbHAsI TeHOMUKA. Mexanusmsl nporaugepayuu,
ougppepenyuposxu, cmapernus u eubenu kiemox. «L{ugposas knemka» — buoungpopmamuveckue mooenu
@DYHKYUOHUPOBAHUSA KIEMKU.

Pemenwue 3a1a4 mo UTONOTUN (M3MEHEHHE TEHETUYECKOTO Ha0opa KIETKU BO BPEMSI MUTO3Q).

JleMoHCcTpanuu:

Tabmuie! u cxembl: « KU3HEHHBIN MUK KIETKH», «MuT03», «CTpoeHHe XpoMocom», «Permikanus
JIHK».

O6opy0BaHKE: CBETOBOM MUKPOCKOI, MUKpoOMpenaparsl: « MUTO3 B KJIeTKaX KOPEIIKa JyKay.

Jlaboparopnas pabota «M3yueHne XxpoMoCcoM Ha TOTOBBIX MUKPOIIpEnapaTaxy.

JlabGoparopnast pabora «HabmrogeHne MHuTO3a B KIIETKaX KOHYMKA KOpEIIKa Jiyka (Ha TOTOBBIX
MHUKpOIIpenaparax).

Tema 9. Cmpoenue u pynkyuu opzanuzmoe

buonoruueckoe paznooOpazue opraHu3MoB. OIHOKIETOYHBIC, KOJIOHHAIBHBIC, MHOTOKJIETOUHBIC

OpraHu3MBl.

OCOOEHHOCTH CTPOCHHUS U KU3HEICSATEIBLHOCTH OJHOKJIETOUHBIX OpraHu3MoB. bakrepuu, apxew,
OJHOKJICTOYHBIC FpI/I6bI, OOHOKJICTOYHBIC BOAOPOCIIN, APYTUC TPOTUCTHI. Kononuannunie OpTraHHU3MBI.

B3anmocCBsI3p 4YacTeil MHOTOKJIETOYHOTO OpraHu3ma. TKaHW, OpraHbl W CHCTEMBI OpPTaHOB.
Opranusm Kak enuHoe nenoe. ['omeocras.

Tkanu pacteHuil. TUIBI pacTUTENBHBIX TKaHEW: oOpa3oBaTesibHAsl, MOKPOBHAs, MPOBOAAIIAL,
OCHOBHasi, MexaHuueckas. OCOOEHHOCTH CTpOeHHUs, (YHKIUI M paclojoXKeHUs TKaHel B opraHax
pacTeHui.

TkaHM >KUBOTHBIX M 4YeJOBeKa. THUMNBI >KUBOTHBIX TKaHEU: SIIUTCIIMaJIbHasd, COCAUMHUHUTCIIbHAA,
MblIlIeyHast, HepBHasi. OCOOEHHOCTH CTPOEHHS, PYHKIUI U PacIONOKEHHs TKaHEeH B OpraHax >KHBOTHBIX
Y YeJIOBEKa.

Opranbl. BereratuBHble M TE€HEpaTUBHBIE OpraHbl pacTeHuil. OpraHbl M CHUCTEMBI OpPraHOB
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KUBOTHBIX U 4yenoBeka. DyHKIMN OpraHOB U CUCTEM OPraHOB.

Onopa Ttena opranu3MoB. Kapkac pacreHuil. CkeneTbl OJHOKIETOYHBIX W MHOTI'OKJIETOYHBIX
KUBOTHBIX. HapyXHbI!l 1 BHYTpeHHUN ckeneT. CTPOEHHME U TUIIBI COEIMHEHUS KOCTEH.

JIBID>KeHHE OpraHu3MoB. JIBM)KEHHE OJHOKIETOYHBIX OpPraHW3MOB: aMEOOHMIHOE, KI'YTHKOBOE,
pecHUYHOE. /I[BMKEHME MHOTOKIETOYHBIX PACTEHUH: TPOIMU3MbI U HACTUH. /[BMKEHHE MHOTOKJIETOYHBIX
KMBOTHBIX U Y€JIOBEKa: MbllIeyHast cucteMa. Peduiexc. CkeneTHble MBIIILBI U UX padoTa.

IIntanne opranuzmoB. Ilormomenue BOIBI, YIVIEKMCIOTO Tra3a M MHHEPAIBHBIX BEIICCTB
pacteHuAMH. lIuTaHue >KMBOTHBIX. BHYTpPUIONIOCTHOE M BHYTPHKIETOYHOE nuuieBapeHue. Ilnranue
MIO3BOHOYHBIX JKMBOTHBIX. OTHensl NUINEBApUTEIBLHOTO TpakTa. [IWmmeBapuTenbHBIE  KEIE3BI.
[InmeBapuTenbHas CUCTEMA YETIOBEKA.

Jpixanue opranu3moB. J[pixanue pacrenuid. [lpixanwe >XuBOTHBIX. Juddys3us razoB uyepes
NoBEepXHOCTh KieTku. KoxkHoe npixanue. [[pixarenbHas moBepXxHOCTb. JKaOepHoe U JIEroyHoe JIbIXaHHe.
JlbIxaHWe TO3BOHOYHBIX JKUBOTHBIX M YEJIOBEKA. OBOJIOLMOHHOE YCJIOKHEHUE CTPOCHMS JIETKUX
ITO3BOHOYHBIX JKUBOTHBIX. J[pIXaTenbHAsl CUCTEMA YeNIOBEKa. MexaHu3M BEHTHIIALUU JETKUX Y NTHLL U
MIIEKONUTAOMUX. Perynsanus neixanus. JpxaTeabHble 00bEMBI.

TpaHcnopT BemIECTB Yy OpraHW3MOB. TpaHCHOPTHBIE CHUCTEMBI pacTeHUW. TpaHCHOPT BEIIECTB Y
XKUBOTHBIX. KpoBeHOCHas cuctema m e€ opranbl. KpoBeHOCHas cUCTeMa IO3BOHOYHBIX XHUBOTHBIX M
yenoBeka. Cepale, KpPOBEHOCHBIE cocyAbl U KpoBb. Kpyrm KpoBooOpaieHus. OBOJIIOUOHHBIC
YCIIO)KHEHHST CTPOCHHUS KPOBEHOCHOM CHUCTEMBl ITO3BOHOYHBIX JKMBOTHBIX. Pabora cepama u eé
peryssius.

Boinenenue y opranusmMoB. Beinenenue y pacrenuil. Boinenenue y kuMBOTHBIX. COKpaTUTENIbHBIE
Bakyosu. Opransl BblaeneHus. OUIbTpalys, CEKpelys 1 00paTHOE BCAaChIBaHHE KaK MEXaHU3Mbl pabOThI
OpraHoB BblelcHUs. CBSA3b MOJIOCTH TEJIa C KPOBEHOCHOM M BBIJCINTENBHON CUCTEMaMu. Brinenenue y
MIO3BOHOYHBIX HMBOTHBIX U 4esoBeka. [louku. Ctpoenue n pyHknuonupoBanue Hedpona. ObpaszoBanue
MOYH y YEJIOBEKA.

3ammra y OpraHu3MoB. 3alMTa y OJHOKJIETOYHBIX OpraHu3MoB. Cropbl OakTepuil W IHUCTHI
IIPOCTENIINX. 3alUTa y MHOTOKJIETOYHBIX pacTeHuil. KyTtukyna. CpencrtBa nacCUBHOM M XMMHUYECKOU
3a1uThl. UTOHIUABL.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M MX NpPOM3BOAHBIE. 3alllUTa OpPraHu3Ma OT
oonesneil. UMMmyHHast cuctema denoBeka. KieTouHbI M TyMOpalbHBIM WUMMYHUTET. BpoXIEHHBIN u
npUOOpeTEéHHBI  cnenuduuecknii  MMMyHHTET. Teopuss KIOHAJIbHO-CEIEKTHMBHOIO HMMYHHUTETa
(IT. Opmux, ®.M. bepnet, C. Tonerasa). BocmamuTenbHble OTBETHI OpraHU3MOB. Poyib BpPOXIEHHOTO
MMMYHUTETA B Pa3BUTUU CUCTEMHBIX 3a00J1€BaHUM.

PasnpaxxuMocTh M peryssinus y opraHusMoB. PasapaXMMoOCTh y OIZHOKJIETOYHBIX OPIaHHM3MOB.
Takcucsl. PaznpaxumMocTs U peryJisinys y pacTeHuil. POCTOBBIE BelIeCTBA U UX 3HAYCHUE.

HepBHast cuctema u peduieKTopHas peryisuus y >KMBOTHBIX. HepBHas cucrema U €€ OTHEINBI.
OBOJIIOIIMOHHOE YCJIOKHEHHE CTPOCHHS HEPBHOM CHCTEMbI Yy XHUBOTHBIX. OTIENBI TOJIOBHOTO MO3Tra
MIO3BOHOYHBIX JKUBOTHBIX. Pedrexc u pednexroprnas ayra. bezycinoBHble U yCI0BHBIE pedIeKCHI.

I'ymopanbHas peryisauus ¥ SHAOKPUHHAs CUCTEMa )XMBOTHBIX U 4eloBeKa. Kene3bl S9HIOKPUHHOU
CUCTEeMBbl U HMX TOPMOHBI. /[lelicTBHE TOpMOHOB. B3aMMOCBSI3b HEPBHOM WM HSHAOKPUHHOW CHCTEM.
I'mnoranamo-runogusapHas cucrema.

JleMOHCTpanuu:

IToprper: N.II. I1aBnoB.

Tabmuipe! u cxembl: «OTHOKIETOYHBIE BOJOPOCINY, « MHOTOKJIETOYHBIE BOAOPOCTNY, «bakTepuny,
«IIpocreiimme», «OpraHbl LBETKOBBIX pacTeHU», «CHCTEMBI OpPraHOB IIO3BOHOYHBIX >KMBOTHBIX»,
«BHyTpeHHee cTpoeHne HaceKoMbIX», « Tkanu pactenmii», «KopHeBbie cuctembl», «CTpoeHHEe CTEOIs»,
«CtpoeHne nUCTOBOM IUIACTUHKMNY, «TkaHM XKUBOTHBIX», «Ckener uenoBekay, «lluieBapurenbHas
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cucrema», «KpoBeHocHass cucrema», «JlpixarenpHast cucrema», «HepBHas cucrema», «Koxkay,

«MpblmeyHas cuctemay, «BoimenutenbHas cucteMay, « QHIOKpUHHAS cucTeMay, «CTpOeHUE MBIIILBIY,
«Ummynuter», «Kumeunononoctueiey, «Cxema nuTaHus pacteHuil», «KpoBEeHOCHbIE CHCTEMBbI
MMO3BOHOYHBIX JKUBOTHBIX», «CTpoeHue ruapb», «CTpoeHUE IUIaHapum», «BHyTpeHHee CTpOeHHe
noxzaesoro uepssi», «HepBHas cucrema poio», «HepBHas cucrema narymku», «HepBHas cuctema
npecMbIkaromuxcs», «HepBHast cucrema nruny, «HepBHas cucrema miekonuTaromux», «HepsHas
cucTeMa 4esoBekay, «Pediekcy.

O6opyoBaHHMe: CBETOBOW  MHKPOCKOI, MHKpPOIpernapaTbl  OJHOKJIETOYHBIX OPraHHU3MOB,
MUKpOTpernaparbl TKaHEH, paKOBUHBI MOJUIIOCKOB, KOJUJIEKIMU HACEKOMBIX, WIJIOKOXKHX, >KUBbIC

SK3EMIUIIPhl KOMHATHBIX PACTECHHWH, TrepOapuM pacTeHUH pas3HbIX OTJENIOB, BIIAXKHbBIE IpernapaThl
KUBOTHBIX, CKEJEThl IO3BOHOYHBIX, KOJUIEKIMH OECHO3BOHOYHBIX JKMBOTHBIX, CKEJET 4YelOBEeKa,
o0opyJIOBaHUE JIi JEMOHCTpAIlMM TOYBEHHOTO M BO3IYIIHOT'O IUTaHUSA PACTEHUH, pacCIIeIUIeHUs
KpaxMana u OeNKoB TMOj JAeWCTBHEM (epMEeHTOB, OOOpYyIOBaHWE [UIi JIEMOHCTPAIIMH OIBITOB
M0 M3MEPECHUIO KU3HEHHON EMKOCTH JIETKUX, MEXaHU3Ma JBIXaTEIbHBIX JBIKEHHIA, MOJEIN TOJOBHOTO
MO3Ta Pa3IMYHBIX )KHBOTHBIX.

JlabGopartopnas paGota «M3yueHnue TkaHeil pacTeHUI.

Jlabopartopnast pabota «M3yueHne TkaHe# )KUBOTHBIX).

JlaGopaTopHas pabora «/3yueHne opraHoB IIBETKOBOTO PACTEHHSI.

Tema 10. Pazmnoosicenue u pazgumue op2aHu3mos

@opMBI pa3MHOXKEHHS OPTaHU3MOB: Oecroyioe (BKJIIOYAs BET€TaTUBHOE) M IOJOBOE. BuIbI
0ecIoIoro pa3sMHOKEHUS: TIOYKOBAHUE, CIIOPYIISIIHS, (hparMeHTaIusl, KIOHUPOBaHHUE.

[TonoBoe pasmuoxkenue. IlonoBeie kieTku, win ramersl. Meio3. Craguum meito3a. IloBenenue
xpoMmocoM B Meio3ze. Kpoccunrosep. bruonornueckuii cMbIC Mel03a ¥ TIOJIOBOTO Tiporecca. Meiio3 u ero
MECTO B )KM3HEHHOM LIMKJIE OPTaHU3MOB.

[Ipen3aponpimeBoe pazputue. ['ameroreHe3 y >XKMBOTHBIX. [losmoBeie skenme3bpl. OOpa3oBaHuEe M
pa3BUTHE NOJIOBBIX KiIeTOK. Criepmarorenes u ooreHe3. CTpOeHUE MOJIO0BBIX KIIETOK.

Omog0TBOpEeHNE ¥ YMOPUOHAIIEHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIJIOOTBOPEHHUS: HAPYIKHOE,
BHyTpeHHee. [lapreHorenes.

WupuBuayanbHOE pPa3BUTHE OPraHU3MOB (OHTOTeHe3). OMOpHOJOrHs — HayKa O pa3BUTHU
opranu3MoB. Mopgoeenesz — 00na u3z enasuvix npooaem smopuonocuu. Konyenyus mopghocenos u mooenu
mopgpoeenesza. Cranuu SMOpHUOTEHE3a KUBOTHBIX (HA IpuUMepe JArymku). Jlpodnenue. Tumbl apodiieHus.
Jlemepmunuposannoe u HedepmuHuposanHoe Opodrenue. brnacmyna, munet 6aacmyn. OcCoOEHHOCTH
IpoOJieHUs] MJIEKOMMUTAIOIIMX. 3apOJbIIIEBble JIMCTKU (racTpyyisiuus). 3akiagka OpraHoB U TKaHEW U3
3apOJIbIILIEBBIX JIUCTKOB. B3anmMmHOe BiusiHUME dYacTel pa3BHUBAIOIIETOCs 3apoibllia (dMOpHOHANIbHAs
WHIYKUUS). 3akiajgka IMJIaHa CTPOCHUSl >KMBOTHOIO KakK pe3yJbTaT HMEpPapXUUECKUX B3aUMOJEHCTBUIA
reHoB. BiusiHue Ha SMOpUOHAIBEHOE PA3BUTHE PA3TMYHBIX (DAaKTOPOB OKPYKAIOIICH CPEIbI.

Poct u pasBurue xuBoTHBIX. [TocTaomOpuoHaneHbI mepuoi. llpsMoe u HempsMoe pa3BHUTHE.
Pa3zButne ¢ metamopdo30M y O€CIO3BOHOUHBIX U TIO3BOHOYHBIX JKUBOTHBIX. bHoOIOTHYECKOEe 3HAYCHHE
MPSIMOTO M HEMPSIMOT'O Pa3BUTHUS, UX PACHPOCTPAHEHHE B MpHUpoJe. Tuibl pocta KUBOTHBIX. DAaKTOPHI
PEryJsiliMM POCTa KUBOTHBIX M uenoBeka. CTaguy MOCTAIMOPHUOHAIIBLHOTO Pa3BUTHS Y >KUBOTHBIX U
yenoBeka. [leprnoabl oHTOreHe3a yenoneka. CTapeHue U CMEPTh Kak OMOJIOTMYECKUE MPOIECCHI.

Pasmuoxenne u pasButue pacrenuit. ['ametodur m crmopodur. Meio3 B KU3HEHHOM ITHKJIE
pactenuii. Obpa3zoBaHue crop B mporecce Mmeio3a. ['ameroreHe3 y pacrenuii. OIIOJOTBOpPEHHE U
pa3BHUTHE PACTUTEILHBIX OPraHU3MOB. J[BOITHOE OIJIOIOTBOPEHHE y IIBETKOBLIX pacTeHuit. OOpazoBaHue
Y Pa3BUTHE CEMEHH.

MexaHu3Mbl perysiiud OHTOTE€HE3a Y PACTCHUI U JKUBOTHBIX.

Pemenue 3a1a4 no qUTOIOTUM (U3MEHEHHE T€HETUYECKOT0 Habopa KIETKU BO BpEMSI MUTO34).
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JleMOHCTpalun:

[Hoptpetsr: C.I'. HaBamwun, X. [lIneman.

Tabmuuplr u cxembl: «BereraTuBHOe pa3MHOXKEHHE», «Tumbl OECIoNoro pa3MHOXKEHUS,
«Pa3MHOXEHHE XJITaMHJIOMOHAIbD, «Pa3sMHOXEHHE O3BIIICHbDY, «Pa3MHOXeHHE THUIpb», «Meio3y,
«Xpomocombl», «l'amerorenes», «CTpoeHUE SMIEKIETKA M CcHepMaro3onaa», «OCHOBHBIE CTaIuu
oHTOTeHe3a», «lIpsamoe u Hempsmoe pa3Buthe», «Pa3BuThme Maiickoro xyka», «Pa3Buthe capaHum»,
«PazButne nArymku», «JlBoilHOE OIUIOJOTBOPEHHUE VY IIBETKOBBIX pacTeHHi», «CTpOEHHE CEMSH
OJIHOJIONIbHBIX U JABYAOJBHBIX pacTeHUN», « KU3HEHHBIN UK MOPCKOW KamycTbD», « KU3HEHHBIN UK
MXa», «KU3HEHHBIN LIUKJI TAIOPOTHUKAY, « KHU3HEHHBIN ITUKJI COCHBDY.

O6opynoBaHKEe: CBETOBOM MHKPOCKON, MUKPOMPENapaThl SHIEKICTOK U CIIEPMAaTO30HI0B, MOJICIb

«IuKI1 pa3BUTHUSA JISATYILIKWY.
JlaGopaTopHnas pabora «/M3yueHne cTpoeHUs MOJIOBBIX KIETOK Ha TOTOBBIX MHUKPOIpENapaTaxy.

IIpakTHueckas pa60Ta «BrisaBieHne MPU3HAKOB CXOACTBA 3ap0;:1131mel?1 IIO3BOHOYHBIX )XMUBOTHBIX).

JlabGoparopnas pabota «CTpoeHHEe OpraHOB Pa3MHOKEHUS BBICIITMX PACTECHUN.

Tema 11. I'enemuxa — HayKa 0 HAC1EOCMEEHHOCMU U USMEHYUBOCHIU OPZAHUIMOE

Hcropust cTaHOBIEHHMST M pa3BUTHUS TEHETUKM Kak Hayku. Pabotel I'. Menmens, I'. ne ®puza,
T. Moprana. Ponb oreuecTBeHHBIX Yyu€HbIX B pa3Butun reHetuku. Paborel H.K. Kosbrosa,
H.W. BaBunoBa, A.H. benozepckoro, I'./l. Kapneuenko, FO.A. @ununuenko, H.B. Tumodeea-
Pecosckoro.

OCHOBHBIE TE€HETUYECKUE TMOHSATUS U CHUMBOJIBI. | OMOJIOTMUHBIE XPOMOCOMBI, aJUIENIbHBIE TEHBI,
albTepPHATUBHBIC MPU3HAKH, JOMUHAHTHBINA U PELIECCUBHBIA MPU3HAK, TOMO3UTOTA, T€TEPO3UTOTA, YUCTAS
JTuHUS, TUOpuAbl, reHotur, ¢eHoTtun. (OCHOBHbIE METOAbl T'EHETHKU: THUOPHI0JIOTHMYECKUH,
IUTOJIOTUYECKUI, MOJIEKYJISIPHO-T€HETUYECKHIA.

JleMoHCTpanuu:

[TopTpeTsr: I'. Mennens, I'. ne ®pus, T. Mopras, H.K. Konsnos, H.N. BaBunos,

A H. benozepckuit, I'.JI. Kapneuenko, FO.A. ®ununuenko, H.B. Tumodee-PecoBckuii.
Tabnuie! U cxeMbl: «MeTObI TeHETUKI, «CXEMBI CKPEITUBAHUS.
Jlaboparopnas pabota «Jlpo3oduiia kak 00bEKT ITeHETHUECKUX HUCCIEIOBAHUIY.

Tema 12. 3akonomeprnocmu naciedcmeeHHOCmMU

MonorubpuaHoe ckpemmBanue. [lepBplii 3akoH MeHaens — 3aKoH eauHOOOpaszus THOPUIOB
nepBoro mnokosieHusd. [IpaBuno gomMuHupoBaHusd. Btopoil 3akoH Menzaenss — 3aKOH pacUIEIICHHS
npu3HakoB. LluTonoruueckre OCHOBBI MOHOTUOPUIHOTO CKpeUIBaHus. [ UMoTe3a YMCTOThI raMerT.

AHanu3upyrolniee ckpenmBaHue. [IpoMmexxyTouHbI XapakTep HacieqoBaHus. PacuiernseHue
MIPU3HAKOB NP HEMOJHOM JIOMUHHUPOBAHUHU.

JurnbpumHoe ckpermmBaHue. Tpertuit 3akoH MeHmens — 3aKOH HE3aBUCHMOTO HACIEIOBaHUS
npu3HakoB. LluTonornueckre OCHOBBI TUTHOPUIHOTO CKPEIIUBAHUS.

CueruienHoe HacnenoBanue npusHakoB. Paborel T. Moprana. CuenseHHoe HacjelOBaHHE I'€HOB,
HapyIIEHHUE CLETJICHUS MKy TeHaMU. XPOMOCOMHAs TEOPHs HACJIEICTBEHHOCTH.

I'enernka nmosa. XpoMOCOMHBIA MEXaHU3M OIpPEAEICHUS 0J1a. AYyTOCOMBI U TIOJIOBBIE XPOMOCOMBI.
['omorameTHbIN U reTeporaMeTHbI NoJi. ['eHeTnYeckas CTpyKTypa MoJIOBbIX xpoMmocoM. HacnenoBanue
MIPU3HAKOB, CLEIUIEHHBIX C MOJIOM.

l'enotun kak wenoctHas cuctema. llineiloTponusi — MHOXECTBEHHOE JEHCTBUE TEHA.
MHoXeCcTBEHHbIN aienu3M. B3aumoneicTBue HeayuleNbHBIX TeHOB. KomIuieMeHTapHOCTh. DNucTas.
[Tonumepus.

I'eHeTHuecKuil KOHTPOJIb PA3BUTUS PACTCHUH, )KUBOTHBIX M YEJIOBEKA, a TAKKe (PU3UOJIOTHUECKUX
MPOLIECCOB, TIOBENCHUS ¥ KOTHUTUBHBIX (yHKUMA. [eHeTHMueckne MexXaHU3Mbl CHMOHMOTeHe3a,
MEXaHU3MBbl B3aUMOJIECUCTBUS «XO35UH — Mapa3suT» U «XO035IUH — MUKpoOuom». ['eHeTHyecKkue acreKThbl
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KOHTPOJISl 1 N3MEHEHHS HACJIEACTBEHHON MH(POPMAIIUH B TOKOJICHUAX KJIETOK U OPTaHU3MOB.
Pemienue reHeTnyeckux 3a1a4 HA MOHOTHOPHIHOE CKPELMBAHUE.
Pemenue 3a1ay Ha HEMOJIHOE TOMUHUPOBAHMUE.
Pemienue reHeTnyeckux 3a/1a4 Ha IU- U MOJUTUOPUIHOE CKPEIIMBAaHHE.
Pemrenne reneTndyeckrx 3a/1a4 Ha CLIETUIEHHOE HACIEA0BAHUE.
Pemrenne reneTnyeckrx 3a/1ay CLETUIEHHOE HACIEA0BaHUE C MOJIOM.
Pemrenne reneTnyeckux 3aaad Ha 3MKUCTA3, MOJUMEPUs, KOMILIEMEHTAPHOCTb.
Pemenue 3amad Ha KOJOMUHUPOBaHUE (TPYIITHI KPOBH).
JleMoHCTpanuu:
[Toptpetsr: I'. Menaens, T. Mopras.
Tabmuuer u cxemsl: «llepBelii W BTOpoil 3akoHBI Mennens», «Tperuit 3akoH MeHaens»,

«Ananuzupymoniee ckpemuBanue», «HemonHnoe pomuHupoBanue», «ClLemIeHHOE HaclieJOBaHUE
MpU3HAKOB y Japo3zoduisl»y, «l'eHermka monay, «Kapwotun uenoBekay, «Kapuotunm apo3oduisny,
«Kapuotun ntune», « MHOKECTBEHHBIN allJIen3mM», « BzaumoaencTeie reHoB.

OO6opynoBaHue: MOAEID ISl AEMOHCTPAIMH 3aKOHOB €IMHO00pasusi THOPHIOB TIEPBOTO TTOKOJICHHUS
W pacIIeIUICHUs TPHU3HAKOB, MOJEIb A JCMOHCTPAllUM 3aKOHA HE3aBHCHMOIO HACJICJIOBaHMS
MIPU3HAKOB, MOJIEIb ISl IGMOHCTPAIIMU CLETJIEHHOTO HACJEAOBAHUS MPU3HAKOB, CBETOBOM MHKPOCKOTI,

MUKpornpenapar: «/po3odumnay.
[IpakTuyeckas paborta «M3ydyeHue pe3ynbTaTOB MOHOTHOPUIHOTO CKPEIIMBAHUS Y IPO30(DHUIIBD».
[IpakTuyeckas pabora «M3ydyeHue pe3yabTaToB AUTHOPUIHOTO CKPELIMBAHUS Y APO30(DUIIBD.

Tema 13. 3axonomeprnocmu usmenHuueocmu

BsaumoneiictBue reHorumna u cpensl npu popmupoBanuu (enotuna. M3MeHYMBOCTh MPU3HAKOB.
KauecTBeHHbIE W  KOJIMYECTBEHHbIE NPU3HAKKM. BHIbl HW3MEHUMBOCTU: HEHACIEIACTBEHHAs W
HaCJEeACTBEHHA.

MonudukanyonHass W3MEHYUBOCTb. Ponb  cpenbl B opmupoBaHMM  MOIU(MUKALIMOHHON
n3mMeHunuBocTH. Hopma peaknuum npusHaka. BapuanvoHHBIM psl M BapUALlMOHHAs  KpUBas
(B. Horanncen). CoiicTBa MOAN(PUKAIMOHHON U3MEHYHBOCTH.

I'enoTunnueckas U3MEHYHUBOCTD. CBOHCTBAa  I'€HOTHIINYECKOH U3MEHYHUBOCTH. Bungsl
TeHOTUITUYECKON U3MEHYMBOCTU: KOMOMHATHBHASI, MyTallHOHHASI.

KomOuHatnBHAsT W3MEHYMBOCTh. MeiH03 W TIOJOBOM TMpoOlleCC — OCHOBAa KOMOWHATHUBHOMN
M3MEHYMBOCTH. Poyib KOMOMHATHBHONW HM3MEHYMBOCTH B CO3JaHUU TE€HETHUYECKOrO pPa3HOOOpasus
B IIpeJIeNIax OJHOTO BUJA.

MyTanmoHHasi U3MEHYMBOCTb. BUIbI MyTanuii: reHHbIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE U
MHIYLUPOBAHHBIE MyTaluuu. flnepHble M HUTOILIa3MaTH4eckue MyTtanuu. CoMaTW4ecKkue M I0JIOBbIE
MyTauuu. [IpUuyuMHBI BO3HUKHOBEHHMS MyTauuid. MyTareHbl W WX BIUSHUE HA OPraHU3MBI.
3aKOHOMEPHOCTH MYTAlIMOHHOTO TMpolecca. 3aKOH T'OMOJOTUYECKUX pSAJOB B HACJIEICTBEHHOM
m3menunBocTy (H.W. BaBuinoB). BHesnepHas ”3MEHUMBOCTh U HACIEACTBEHHOCTD.

Dnucenemuxa U SNUSCHOMUKA, POTb  dNULEHEMUYeCKUX (Hakmopos 6 HAcCIe008aHuu U
UBMEHYUBOCTNU (PeHOMUNUYECKUX NPUSHAKO8 Y OP2AHUZMOS.

JleMoHCTpanyu:

[Toptpertsr: I'. ne ®pus, B. Noranucen, H.. BaBuios.

Tabmumst  w  cxembl: «Bupgpl  u3meHunBocTH», «MoOAU(PUKAMOHHAS ~ U3MEHUHUBOCTHY,

«KomOuHaTuBHasE M3MEHUMBOCTHY», «Meiio3», «OmionoTBopeHuey, «l'eHeTnyeckre 3aboseBaHUs
yesoBeKay, « Buabsl myrauuiiy.
OO6opynoBaHue: )XKUBbIE U repOapHbIe 3K3EeMIUIIPHl KOMHATHBIX pacTeHU, pucyHku ((otorpadum)

KHNBOTHBIX C paBHI/I‘-IHBIMI/I BHUJIaMU UIBMCHUYUBOCTH.
JlabGoparopnast pabora «lccnenoBanue 3aKOHOMEPHOCTEH MOIU(PUKAIMOHHONW H3MEHUYHUBOCTH.
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ITocTpoeHne BapuallMOHHOTO Psifia U BApUALIMOHHON KPUBOW.

[MpakTuyeckas pabora «MyTamuu y 1po30duist (Ha TOTOBBEIX MUKPOTIpENnapaTax ).

Tema 14. I'enemuxa uenoseeka

Kapuotun uenoBeka. MexayHapoaHasi IporpamMma HCCIEIOBAaHUS TeHOMa uejaoBeka. MeTojibl
M3YUYCHHUS TCHETHKH YEJIOBEKA: I€HEAJOTHYCCKUU, OJM3HEIOBBIM, ITUTOTCHETUYECKUH, MOMYJISIIMOHHO-
CTATUCTUYCCKUN, MOJIEKYJIsIpHO-TeHeTHYeCKni. COBpEMEHHOE ONpeIe/ieHne TeHOTHUIIA: TTOJJTHOTCHOMHOE
CEKBCHHpPOBaHUE, TECHOTHIUpOBaHHE, B TOM uwncie ¢ nomombto [II[P-ananu3a. HacnencrBeHnbie
3a00eBaHus 4ejoBeKa. ['€HHBIE W XPOMOCOMHBIE OOJIE3HH 4YelOoBeKa. boJie3HHW ¢ HacaeICTBEHHOM
MIPEAPACIIONOKEHHOCTRI0. 3HAUE€HHWE MEAMIIMHCKOW Te€HETHKHM B TMPEJOTBPAIICHUM U JICYCHHH
TeHETUYECKUX 3a00JieBaHUN YenoBeka. MeauKo-TeHeTHUeCKOe KOHCYIbTHpoBaHue. CTBONOBBIE KICTKH.
[ToHSITHE «TEHETUYECKOTO Tpy3a». DTUYECKUE AaCIEKThl HCCIEAOBAaHUNW B OO0NACTH PEIAKTUPOBAHHUS
reHOMa U CTBOJIOBBLIX KJIETOK.

I'enernyeckue (HakTOpbl TMOBBINICHHOW UYYBCTBUTEIBHOCTH 4YeNOBeKa K (U3HYECKOMY H
XUMUYECKOMY 3arps3HEHUI0 OKPYXKaroIIeH cpeapl. [ eHeTHyeckas MpeapacioioKeHHOCTh YelIOBEKa
K IIATOJIOTHSIM.

JleMOHCTpaIuu:

Tabmuubpr u cxembl: «Kapuotun udenoBeka», «MeToabpl H3y4YeHHS TEHETUKU YEIOBEKay,

«"eneTnueckue 3a00I€BaHUS YETIOBEKAY.
[IpakTudeckas pabora «CocTaBIeHHE U aHAIHU3 POJTOCIOBHOM.

Tema 15. Cenekyusa opzanuzmos

JlomecTukauust U CeleKIus. 3apoKICHHE CeNeKIUu U aoMectukanuu. Yuenue H.M. BaBunosa
o LlenTpax mpoucxoxkaeHus U MHOroo0pasusi KylIbTYPHBIX pacTeHHi. Poib cenexkunu B co3qaHN COPTOB
pacTeHuil 1 mopo )KUBOTHBIX. CopT, mopoja, TaMM. 3aKOH TOMOJIOTHYECKHUX PSIAOB B HACJIEICTBEHHON
m3menunBocTy H.M. BaBusnosa, ero 3HaueHue Jyisi CENEKIIMOHHOM paOOTHI.

Meroapl ceneKIMOHHOM paboThl. MICKyCCTBEHHBINH OTOOp: MAacCOBBIM M WHIAWBUAYAJIbHBIN. DTarbl
KOMOMHAIIMOHHOW ceneKuuu. McnplTaHue Tpou3BoAuTeNed 1o moToMcTBY. OTOOp MO TEHOTUIY C
MOMOIIBIO OIIEHKH (PEHOTHUIIA ITOTOMCTBA U OTOOP MO TeHOTHUIY ¢ oMoIbio ananu3a JIHK.

HckyccTBeHHBI MyTareHe3 Kak METOJ| CENeKIMOHHOW pa0oThl. PaawialiMOHHBIA M XUMHYECKHMA
MyTareHe3 Kak HCTOYHUK MYTaluid y KyJIbTypHBIX (OpM OpraHu3MoB. lcronbp3oBaHHE TE€HOMHOTO
penakTupoBaHuss U MeTonoB pekomMOuHaHTHBIX JIHK mis momydenuss ucxomHoro marepuana amist
CEJIEKIUU.

[Tonyuyenne mnonumniaounoB. BHyTpuBuaoBas rubpuausanus. Bau3kopoacTBEHHOE CKpelIMBaHUE,
win uHOpuauHr. HepoacTBeHHOe ckpellMBaHuWe, WM ayTOpuAMHT. ['‘erepo3nc U €ro NpUYHHBIL.
Hcnonp3oBanue rerepo3uca B cenekunu. OtmanéHHas rubpuguzanus. Ilpeomonenue OGecruioaus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHUS CENEKIINU PACTCHUI U KUBOTHBIX. «3e1EHASA PeBOIOYUsLY.

CoxpaHeHue U U3y4eHue reHeTUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUM U UX AUKUX POIUYEH 1Jis
CO3/IaHUS HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SWCTBEHHBIX KYIBTYp. M3yuenue, coxpaneuue u
Ynpaenenue 2eHemuyecKUMU pecypcamu CenbCKOX03SAUCBEHHbIX U NPOMBICIOBbIX HCUBOMHBIX 6 YEJAX
VAYUULCHUS] CYUIeCMBYIOWUX U CO30AHUSL HOBBIX NOPOO, JUHUL U KPOCCO8, 8 MOM UUCe C NPUMEHEeHUEeM
COBPEMEHHBIX MEeMOO08 HAYYHBLX UCCIe008AHUL, NePed08blX Udell U NePCneKMUEHbIX MEeXHOI02UM.

JleMoHCTpanuu:

[Toptpetsr: H.U. BaBuios, 1.B. Muuypun, I'.Jl. Kapneuenko, ILII. JIlykesinenko, b.JI. Actaypos,
H. bopnoyr, I.K. benses.

Tabmuuer u cxemsl: «LIeHTpBI TPOUCXOXKACHUS U MHOTO0Opa3us KyJIbTYpHBIX pacTeHuil», «3aKkoH
TOMOJIOTMYECKUX PSJI0OB B HACJIEICTBEHHOM HM3MEHUMBOCTHY, «MeToasl cenekuumy, «OtnanéHHas
rudpuau3anys», «MyTtareHes».

Jlaboparopnas pabota «/M3yueHne copToB KyJbTYpHBIX PACTEHUI U MOPOJ JOMAIIHUX KUBOTHBIX).
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JlaGopaTopHas pabora «/M3yueHre MeToJ0B CENEKIUU PACTEHU.

IIpaktuyeckas pabora «[IpuBHuBKa pacTeHUII».

Okckypcusi «OCHOBHBIE METOIbI W JOCTHXKCHHSI CEJIEKUMHM pAaCTeHUW M IKUBOTHBIX (HA
CEJISKIIMOHHYIO CTaHIIUIO, TNIEMEHHYIO (pepMy, COPTOUCTIBITATEIFHBIA YYaCTOK, B TEILUTUYHOE XO3SHCTBO,
B J1TaOOPaTOPUIO arPOYHUBEPCHUTETA WM HAYYHOTO IIEHTPA)».

Tema 16. Buomexnonozus u cuHmemuueckas ouoiozus

OOBbeKThl, HCMONb3yeMble B OHOTEXHOJOTWMH, — KJIETOYHbIE M TKAHEBBIE KYJBTYpHI,
MUKpPOOPTaHMU3MbI, MX XapaKTepUCTHUKA. TpaaullMOHHas OMOTEXHOJOTHs: XjeOomedyeHue, MOoJyueHHe
KHCIIOMOJIOYHBIX MPOAYKTOB, BHUHOJIETIHE. MuxkpoOuonoruyeckuit CUHTE3. OObeKThI

MUKPOOHOIOTHYECKUX TeXHONIOTUi. [Ipon3BoAcTBO Oenka, aMIHOKHUCIIOT U BUTAMHUHOB.

Co3nanure TEeXHOJOTUW U MHCTPYMEHTOB IIEJICHANPABIECHHOTO M3MEHEHHMS U KOHCTPYHPOBAHUS
T€HOMOB C II€JIbI0 TIOJIYYEHHs] OPraHU3MOB M HMX KOMIIOHEHTOB, COJEpXAIUX HE BCTPEUAIOIIHUECS
B IIPUPO/IC OMOCUHTETUIECKHE Ty TH.

Kinerounas nrxenepus. MeTobl KyJIbTypbl KIETOK U TKaHEW pacTeHHWH W )KUBOTHBIX. KprnoOaHKwu.
Comatnueckas ruOpuaM3alus U coMaTudeckuii smOpuorenes. Vcnonp3oBaHue rariouioB B CENEKIMU
pactenuil. [lonyuenue monoxnonanbHulx anmumen. Mcnonvzosanue MOHOKIOHANbHBIX U NOJUKTOHAIbHBIX
anmumen 8 meouyuHe. VICKyCCTBEHHOE OIJIONOTBOpeHHE. PEKOHCTPpYKIMS SAWLEKIETOK U KIIOHUPOBaHHUE
KUBOTHBIX. METOJl TpaHCIUIAHTAIMU AP KIETOK. exHonocuu 0300po6ieHUsl, KYJIbMUBUPOBAHUA U
MUKPOKIOHATLHO20 PA3MHONCEHUS CENbCKOXO3AUCMBEHHBIX KYIbMYD.

XpoMOCOMHasi M TeHHass WHXKeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha U KOHCTPYHpPOBaHUE
pexomOunantHeix JIHK. Cozdanue mpanceennvix opeanusmos. JIOCTHKEHUS U MEPCIIEKTUBBI
XPOMOCOMHOM M TEHHON MHXEHEPHUH. DKOJIOTHICCKUE U AITHICCKUE TTPOOIEMbI TEHHON MHKCHEPHH.

Menunuackue OuorexHosmorun. IloctreHomuas t1wmdpoBas wMemunuua. [1P-muarnoctuka.
MeTabonoMHBINM aHaNU3, TEHOLEHTPUUYECKUN aHaJIu3 MpOTeoMa 4YeJOoBeKa Ui OLEHKH COCTOSHUS €ro
3M0pOBhs. Vcmosb30BaHME CTBOJIOBBIX KIIETOK. TapreTHas Tepanus paka. 3D-OmouH>XeHepus s
pa3paboTku (HyHIaMEHTAIBHBIX OCHOB MEIUIIMHCKUX TEXHOJOTHH, CO3MaHHS KOMIUIEKCHBIX TKaHEH
COUETAHHEM TEXHOJOTUH TpEXMEpPHOTO OWonpuHTHHra W ckaddonauHra ans pemeHus 3aaad
MEPCOHATU3UPOBAHHON MEIULIUHBI.

Co3znanmne BEKTOPHBIX BAKIIMH C [EIbI0 00ecreueHnss KOMOMHUPOBAHHOM 3aIUTHI OT BO30YIUTENeH
OPBH, ycraHoBieHue MOJEKYISIPHBIX MexXaHu3MoB ¢yHKnunoHnupoBanus PHK-comepikammx Bupycos,
BBI3BIBAIONINX 0CO00 OMacHbIe 3a00IeBaHMs YeI0BEKa U KUBOTHBIX.

JleMoHCTpanuu:

Tabmumsl u cxemsl: «lcrnonb3oBaHHe MHUKPOOPTaHM3MOB B MPOMBILIUIEHHOM MPOU3BOJCTBEY,

«Krnetounast nmxenepus», «I eHHass MHXESHEPUSD.
Jlaboparopnas pabota «/3ydeHrne 00beKTOB OMOTEXHOIOTHI.

[MpakTudeckas pabora «IlomydeHre MOJIOYHOKUCTBIX MPOJTYKTOBY.

Okckypcusi  «buoTexHomorust —  BaKHEHIIAash TMPOU3BOJMMTENbHAS CHJIAa COBPEMEHHOCTHU
(Ha GMOTEXHOJOTUYECKOE TIPOU3BOJICTBO)».

Conep:xxkanue o0yuenus B 11 kiacce

Tema 1. 3aporcoenue u pazeumue 60110UUOHHBIX NPEOCHABICHUIL 8 OU0102UU

OpomonnonHass teopus Y. Jlapsuna. Ilpeanochuiki BO3HMKHOBEHUs AapBuUHHU3MA. JKU3HB H
Hay4Has aesaTesbHocTh Y. /lapBuHa.

JIBwokymue cuibl dBoonuH BuAoB 1o Y. JlapBuHy (BhICOKas WHTEHCHUBHOCTH Pa3MHOKCHUS
OpPraHM3MOB, HACIIEJICTBEHHAs HW3MEHYMBOCTh, OOpb0a 3a CYIIECTBOBAHHME, €CTECTBEHHBIM W
HCKYCCTBEHHBIN 0TOOD).

Odopmnenne cunTeTndecko Teopun HBomonuu (CTD). HeWTpameHas Teopus 3BOJIIOIUH.
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CoBpeMeHHass SBOJIIOLMOHHAS OHONOTWsA. 3HAYeHUE OHBOJIOLMOHHOW TEOpHM B (OPMHPOBAHUHU

€CTECTBEHHO-HAyYHO! KapTUHBI MUPA.

JleMoHcTpanmu:

[Toptpersr: Apucrorens, K. Jlunneir, XK.b. Jlamapk, 2.K. Cent-Unep, XK. KioBbe, Y. dapsus,
C.C. YerBepukos, U.W. [lImansraysen, x. Xonaeitn, J1.K. benses.

Tabmuibl u cxemsl: «Cuctema xuBoit pupoas! (1o K. Jluaaero)», «JlecTHUIA KUBBIX CYIIECTB (TI0
Jlamapky)», «Mexanusm (HoOpMUPOBaHHS MPHUCIIOCOOJIEHUN y pacTeHUN M KMBOTHBIX (1o Jlamapky)y,
«Kapra-cxema mapmipyra mytemectBusi Y. lapsuna», «Haxoakm Y. lapBuna», «®Dopmbl 00pbOBI 3a
cymectBoBanuey, «llopoasr romybeit», «MuHorooOpasue KynbTYpHBIX (opM KamycThl», «Ilopoas

JOMAIIIHUX XKUBOTHBIX», «Cxema oOpa3oBaHusi HOBBIX BUIOB (1o Y. JlapBuHy)», «Cxema COOTHOIICHUS
JBUKYIIUX CHJT SBOIOIHI», « OCHOBHBIC TTOJIOKEHUSI CHHTETHYECKON TE€OPUH IBOITIOIIHN.

Tema 2. Mukpoaseonwyus u eé pezyibmamal

[Momynsimust  Kak  dJeMeHTapHas enuHuna 93Boiioiud. COBpPEMEHHBIE METOIBI  OLEHKH
TEeHETUYECKOTO pa3HooOpa3usi M CTPYKTYphl momyssiiuil. V3MeHeHune reHogoHIa MOMyJSIHUUA Kak
3JIEMEHTapPHOE YBOTIOIIMOHHOE sIBJICHUE. 3aKOH reHeTndeckoro pasHoBecus [x. Xapau, B. BaitnOepra.

DOneMeHTapHbIe (AaKTOPBI (IBIKYIITUE CHJIBI) SBOTIONMH. MyTaliMOHHBIH Tiporiecc. KomOnHaTHBHAS
M3MEHYUBOCTH. Jlpetid reHoB — ciyuaiiHbie HEHANTPaBJICHHBIC H3MEHEHHSI YaCcTOT ajlieieh B MOITYJISITUAX.
Dddexr ocHoBatens. Dggexm Oymouiiounozo eopraviuika. CHUdCEHUe 2eHemU4ecKoeo pPa3sHo0Opasusl:
npuyunvl u creocmsus. Ilpossnenue s¢gexma Opeiigha 2eHo8 6 OONBWUX U MATLIX NONYIAYUSAX.
Murpauuu.  M3onsamust  momyssiumid:  reorpaduueckas  (MPOCTpAaHCTBEHHAsi),  OMOJOTHYECKas
(penponyKTHBHas).

EcrectBenHpiii 0TOOp — HampaBisomui ¢GakTop 3BoaOIUH. DOpPMBI €CTECTBEHHOTO OTOOpa:
TBIDKYIIAN, CTaOWMIM3UPYIONTUH, pa3pbiBaomui (qu3pynTuBHEIN). [TonoBoii oT60p. Bo3HukHOBEeHHE U
HBOJIIOLIMSI COITMAIBHOTO TIOBE/ICHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHM3MOB  KaK  pe3yJbTaT  MHUKPOABOJIOUWU.  Bo3HHKHOBeHHE
npucrnocobaeHuit 'y opranu3smMoB. Apomopdo3sl W uauoasantarmu. Ilpumepsl npucnocoOneHuit
y  opraHu3moB:  Mopdonoruueckue,  (PUIMOIOTHUYECKHE,  OWOXMMHUYECKUE,  IOBEICHUYECKUE.
OTHOCHUTENBHOCTD MPUCTIOCOOTICHHOCTH OPTaHU3MOB.

Bun, ero xpurepuu u cTpykrypa. Bumoobpa3zoBanue kak pe3yiabTaT MUKPOIBOIOLUH. M3omsmms —
KIo4YeBoi  (paktop BumooOpaszoBanms. Ilyth u cmocoObl  BHI000Opa30OBaHMS: AUIONATPHUECKOE
(reorpaduueckoe),  cuMmaTpuueckoe  (9KOJOTUYECKOE),  «MTHOBEHHOE»  (TIOJIMILIOWAW3AIINS,
ruOpuanzanys). JJIMTeaIbHOCTh 3BOJIOLMOHHBIX MTPOLIECCOB.

Mexanu3mbl HOpMUPOBAHUS OHMOJIOTUUECKOTO Pa3HOOOpa3usl.

Poxnp sBomonMoOHHON OMOJIOTHH B pa3pabOTKEe HAyYHBIX METOJOB COXpPaHEHUsS OMOpPa3HOOOpa3usl.
MUKpO3BONIONHUS W KOABOJIONHUS MApa3sUTOB U MX X035€B. MeXxaHU3Mbl (POPMHUPOBAHUS YCTOMYUBOCTH
K aHTUOMOTUKAM U CIOCOOBI OOPHOBI ¢ HEH.

JleMoHCcTpanuu:

IToprpetsr: C.C. YerBepuxos, O. Maiip.

Tabmuips! 1 cxembl: «MyTalmoHHasi U3MEHYUBOCTBY, «[lomynsiuonHas cTpykTypa Bujgay», «Cxema
MposiBJICHUsT 3akoHa Xapau—BaitHOepra», «JIBHKyIIue CHIIBI SBOJIONUN», «IKOJOTHYECKAs H30JIAIIHS
MIOMYJISAIAI ceBaHCKOU (openm», «['eorpaduieckas U30JISIHs TUCTBEHHUIIBI CHOMPCKON M JIMCTBEHHHUIIBI
naypckoit», «llonmynsuuoHHBIE BOJIHBI UWCJICHHOCTH XHUIIHUKOB U XKepTB», «Cxema aeilcTBUS
€CTeCTBEHHOTO oTOopa», «®DopMbl OOpHOBI 3a cymiecTBOBaHUE», «VHIYCTPUANBHBIN METaHH3M,
«KuBble uckomaembie», «[IOKpOBUTEIBCTBEHHAsI OKpacKa >KMBOTHBIX», «lIpemymnpexnaromas okpacka
KUBOTHBIX», «Du3nonoruueckne  amanranuu», «[IpucmocoOIeHHOCT,  OpraHu3MoB u e
OTHOCHUTENILHOCThY, «Kputepuu Buna», «Buabl-nBoiiHukm», «CTpyKTypa BUaa B mpupoae», «CrocoOs
BUJ000pa3oBanusy», «leorpaduueckoe BuI000pazoBaHue TPEX BHUIOB JAHABIIIEH», «DKOJIOTHYECKOE
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BU000pa3oBaHue BUIOB CUHUID, «[lomummons! pactenuity, «KamycTHo-peieuHblil rHOpumy.

O6opynoBanue: repdapuu pacTeHUl, KOJUIEKIIMN HACEKOMBIX, Uydelia MITUI] U 3Bepeil ¢ MpuMepaMu
Pa3IMYHBIX MPHUCTIOCOOJICHUM, Yydena MTHUIl U 3Bepel pa3HbIX BUIOB, repOapuy pacTCHHH OIU3KHX
BUJIOB, 00pa30BaBIINXCS PA3IMYHBIMH CIIOCOOAMH.

JlabGopartopHnast pabota «BrisBiIeHHEe U3MEHYUBOCTH Yy 0CO0€H OAHOTO BUIAY.

JlabGopartopHnast pabota «IIpucrnocoOaeHuss OpraHu3MOB M MX OTHOCHTEIIbHAS 11eTIECO00Pa3HOCThY.

JlabGopartopnas pabota «CpaBHEHHE BUOB IO MOPHOIOTHIECKOMY KPUTEPHUIOY.

Tema 3. Makpoaseoniouus u eé pe3yibmantvl

Metoapl u3y4deHHMs MakpolBoJifouuu. llameoHTonoruueckue MeETOAbl W3YYEHHsSI SBOJIOLMH.

[Tepexonubie GopMBI U PUITOTCHETUYECKUE PSIBI OPTAHU3MOB.

buoreorpaduyeckue meroapl m3ydeHus sBonroruu. CpaBHeHue (uopbl U (ayHbBl MATEPUKOB H
ocTpoBoB. bruoreorpadudeckue oonactu 3emiau. BUabI-DHIEMUKN U PETUKTHI.

OMOpPHONOTHYECKHE W CPAaBHUTEIHHO-MOP(HOJIOTHYECKHE METOJbl  W3YYCHHS]  DBOJOIHH.
'eHernyeckue MeXaHU3Mbl OHBOJIOIMHM OHTOI€HE3a W TMOSBICHUS OSBOJIOLUOHHBIX HOBIIECTB.
['oMonornyHbple W aHANOTMYHBIE OpraHbl. PyauMeHTapHble OpraHbl U aTaBU3MbL. MOJIEKYJISIpHO-
reHeTUYEeCKue, OMOXUMUYECKHE U MaTEMaTHUYeCKUe METOAbl U3yUeHHS SBOJIIOIMH. | OMOJIOTHYHBIE TeHBI.
CoBpeMeHHbIE METO/Ibl TOCTPOCHHUS (PUITOTEHETHUECKUX I€PEBHEB.

XpOMOCOMHBIE MyTaIlUU U 3BOJIIOIUS TEHOMOB.

OO6mue 3akoHOMepHOCTU (TpaBuia) HBomtouuu. I[lpunyun cmenvt Gyukyuti. HeobpaTumocTh
3BOJIOLMU. AJanTUBHAS paauanus. HepaBHOMEPHOCTh TEMIIOB 3BOJIOLNH.

JleMoHCcTpanuu:

[Toptpetsr: K.M. Bap, A.O. KoBanesckuii, @. Mroiep, J. ['ekkeb.

Tabmuibl 1 cxembl: « OWIOTEHETHICCKUN PSIT JIOMIATIN», «APXEONTEPHUKCY, «3BEPO3yOBIC SIIEPHI»,
«Creronedans», «Puanopute», «CemMeHHbIE TanmopoTHUKW», «buoreorpaduueckue 30HBI 3eMIIH»,
«peitp xontunentoB», «Penuktb», «HauanbHble cTaguu 3MOPHOHAIBHOTO PAa3BUTHUS MO3BOHOYHBIX

KUBOTHBIX», «I 'OMOJIOTMUHbIE U aHAJOTUYHBIE OpraHbDy, «PyIUMEHThD, «ATaBU3MBDY, «XPOMOCOMHbBIE
HAOOpBl 4YellOBEKa W IUMMaH3e», «[7aBHbIE HampaBiIeHHS 3BOIIONUNY, «OOIUEe 3aKOHOMEPHOCTH
SBOJTIOLII.

O6opynoBaHue: KOJUICKIIMH, TepOapuu, MYJSHKU HCKOMAEMBIX OCTAaTKOB OPTraHU3MOB, MYJISDKH

TOMOJIOTMYHBIX, AHAJIOTUYHBIX, PYJUMEHTAPHBIX OPIaHOB U aTaBU3MOB, KOJUIEKIIMM HACEKOMBIX.

Tema 4. Ipoucxoixncoenue u pazeumue Hcu3Hu Ha 3emne

Hayunbple rumoTes3sl MPOMCXOXKACHUS XU3HM Ha 3emuie. AOWoreHes W maHcrepMmus. J[oHaydHbie
MIPEJICTAaBICHUS O 3apOXKJICHUH KU3HU (KpeaunoHu3M). ['Mnore3a moCTOSTHHOTO caMO3apOKICHUS JKU3HU
n e€¢ onpopepxkenue omnbiTamMu D. Penu, JI. Cnamnanuanm, JI. [lactepa. IlpoucxoxxkneHue >KU3HU U
acTpoOUOIIOTHS.

OcHOBHBIE J3Tanbl HEOPraHWYECKOW dBomronuu. IlmanerapHas (Teosoruueckas) 3BOJIIOLHUA.
XuMu4deckasi IBOJIONHS. AOMOTEHHBIH CHHTE3 OPraHMYECKHUX BEIECTB M3 HEOpraHndeckux. OIBIT
C.Mumepa u I.HOpu. OOpa3oBanue mnonauMepoB u3 MoHOMepoB. KoarepBaTHas rumnoresa
A.U. Onapuna, runore3a mneppudHoro OympoHa J[x. XomnaeitHa, reHernueckas rumore3a [. Mémnepa.
Pu6osumsr (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. ®opmupoBanre MeMOpaH ¥ BOSHUKHOBEHHE
MIPOTOKJIETKH.

Uctopusa 3emnn u Metonbl €€ u3ydeHusd. Mckomaemble opranndyeckue ocTaTk. I'€oXpoHOJIOTus U
e¢ metoabl. OTHOCUTENbHASE U a0CONIOTHAs TEOXPOHONIOTHA. [ e0XpoHOIIOTHYecKas IIKajga: 0HBI, 3PHI,
MEPUOBI, ATOXH.

HavanpHble 3Tansl opranuueckoil sBotonni. [losBaeHre 1 3BOIIONNS TEPBBIX KIETOK. DBOJIOLHS
MeTabonu3Ma. Bo3HukHOBeHHE MepBBIX 3KocucTeM. COBpeMEHHbIE MUKPOOHbIE OMOIIEHKH KaK aHaJIoT
nepBbIX Ha 3emiie coobmecTB. CTpoMaToauThl. [IpokapruoThl U DyKapHOTHI.
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[Ipoucxoxaenue dSykapuoT (cuMOHMOTeHe3). DBOIIOLMOHHOE IPOUCXOXKACHHE  BHUPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHU3MOB. BO3HUKHOBEHHE OCHOBHBIX TPYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE 3Tambl 3BOJIONUU BHICIIUX pacTeHuil. OcHOBHBIE apoMopdosbl pacTeHuil. Bwixon
pacteHuil Ha cyuy. IlosiBlIeHHE CHOPOBBIX pAacTEeHUM M 3aBOe€BaHME MMHU Cylmid. CEeMEHHbIE PaCTCHUS.
[IpoucxoxkaeHre NBETKOBBIX PACTCHUIA.

OcCHOBHBIE 3Tambl 3BOJIOLUU KUBOTHOro Mupa. OcHOBHbIE apoMop(do3bl KUBOTHBIX. BeHackas
(dayna. KemOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX THUTIOB. [IepBbie XOp10BbIC )KMBOTHBIC. JKH3HB B
BOJIE. OBOJIOIMUS TMO3BOHOUYHBIX. [Ipoucxoxknmenue ampubuii wu  pentunumii. [Ipoumcxoxnenue
MJICKOMUTAIMUX W nrul. [lpuHmun xmrodeBoro apomopdosa. OcBoeHue O€CIIO3BOHOYHBIMH H
MMO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3BuTte xu3HM Ha 3emie IO 3paM M IEepUOJaM: apxeil, MpOoTepo30H, Maneo30H, ME3030i,
KaifHo30M. OOImas XapakTepuCTHKa KJIMMara M TeOoJIOTMYECKUX mpoueccoB. llosBieHne u pacuBer
XapaKTepHBIX OPraHU3MOB. YTJIe00pa30BaHUE: €ro YCIOBUS U BIUSHUE HAa Ta30BbIil cOCTaB aTMOC(hEpHI.

MaccoBble BBIMUpAHUSI — 3KOJIOTMYECKUE KPU3UCHI MPOoULIoro. IIpuunHbl U ClIeIcTBUS MAaCCOBBIX
BeIMUpaHuii. COBpEeMEHHBIN HSKOJOTHMUYECKH Kpu3uc, ero ocobeHHoctu. IIpobGnema coxpaHeHHs
Onopa3HooOpa3us Ha 3emiie.

CoBpemeHHas crcTeMa opraHudeckoro mupa. [Ipunnumne! knaccudukanuu opranu3mMoB. OCHOBHBIC
CHUCTEMAaTUYECKUE TPYIINbI OPraHU3MOB.

JleMoHCcTpanuu:

[Hoptpetsr: @. Pean, JI. Cnamnanuaunu, JI. [lactep, U.M. Meunukos, A.W. Onapun, Jx. Xonaeiiy,
I'. Ménnep, C. Munnep, I'. FOpu.

Tabmuubr u cxembl: «Cxema ombiTa @D. Penm», «Cxema ombiTa JI. [Tactepa mo wu3yueHuto
caMo3apoKJIeHHs KU3HWY», «Cxema onbita C. Munnepa, . FOpu», «3Tansl HEOpraHu4eCKoil HBOTIOLNNY,
«"eoxpoHosornueckas mkaia», «HadanpHbie 3Tanmbsl opraHUYecKor 3Boftonum», «Cxema oO0pa3oBaHUs

IYyKapuoT MyTéM cuUMOMOreHeza», «CucreMa >XUBOW mpupoasDy, «CTpoeHue BHpyca», «ApomMopdho3b
pactenuii», «PuanoPuTh, «OIHOKIETOUYHBIE BOAOPOCI», «MHOTOKIETOYHBIE BOAOPOCTI, «MXmy,
«ITanopotHukmn», «l'onoceMeHHble pacTeHUs», «OpraHbl IIBETKOBBIX pacTeHHil», «(Cxema pa3BUTHUSA
KUBOTHOTO MHpPa», «ApoMopdo3bl KUBOTHBIX», «lIpocteitmmey, «Kumeunomnonoctasie», «Ilmockue
yepBu»,  «YUYneHucronorue»,  «PuiOb»,  «3emHOBOmHBIE»,  «lIpecmbikaromuecs, «ITTraeDy,
«MnekonuTtaromue», «PazButue xu3HU B apXercKoil spey, «Pa3BUTHE )XKU3HU B MPOTEPO3OUCKON 3pey,
«Pa3BUTHE KU3HU B MAJICO30MCKOU 3pe», «Pa3BUTHE KU3HU B ME3030MCKON 3pe», «Pa3zBuTue xu3Hu
B KalilHO30MCKOM 3pe», «COBpeMEeHHas CUCTEMa OPTaHUYECKOTO MUPay.

Ob6opynoBanue: repbdapuu pPacTeHUU pa3MUYHBIX OTIENIOB, KOJUIEKIIMM HACEKOMBIX, BIIayKHBIE

Mpenaparbl KUBOTHBIX, PAKOBUHBI MOJUIFOCKOB, KOJUIEKIMU WIJIOKOXKHUX, CKEJEThl ITO3BOHOYHBIX
JKUBOTHBIX, Yy4Yella NTUL U 3BEPEH, KOJUIEKIMH OKAMEHEJIOCTEH, MOJIE3HBIX HCKOMAEMBIX, MYJISIKHU
OPraHM4YeCKUX OCTaTKOB OPTaHU3MOB.

BupryaneHas naGoparopHas pabora «MopaenupoBanue omneiToB Mmmnepa—tOpu mo u3ydeHuro

aOMOTreHHOT0 CUHTE3a OPraHUYEeCKUX COeIMHEHUN B IEpBUYHOM aTMochepey.
Jlaboparopnas pabota «M3ydyeHue u onrucaHne UCKOMAEMbIX OCTATKOB JPEBHUX OPTaHU3MOB.
[Ipaktrueckas padota «3ydeHne 0COOCHHOCTEH CTPOCHUS PACTCHHUI Pa3HBIX OTIICTIOBY.
[IpakTnueckas pabora «M3yueHne ocoOeHHOCTEN CTPOSHHS TO3BOHOYHBIX KUBOTHBIXY.

Tema 5. IIpoucxorcoenue uenoseka — aHmponozene3

Pazgensl u 3amaun aHTpONoIOrul. MeTo bl aHTPOIOJIOTUH.

CraHoBlIeHHE TPEJCTAaBIEHUH O TMPOUCXOKACHUM 4YelOoBeKa. PenuruosHeie  BO33pEHHS.
CoBpeMeHHbIE HAyYHbIE TEOPUH.

CxoncTBO yenoBeKka € KUBOTHbIMHU. CHCTeMaTH4eckoe IMOoJIoKeHHe dYenoBeka. CBUIETENbCTBA
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CXO0ACTBA 4YCJIOBCKA C JKMBOTHBIMMU: CpaBHI/ITeJII:HO-MOpd)OJIOFI/I‘-IeCKI/Ie, 3M6pI/IOHOFI/I‘-I€CKI/Ie, (1)I/ISI/IOJIOF0-

Onoxumuueckue, moBefaeHUeckne. OTIUYMS YeNOBEKa OT KUBOTHBIX. [IpIMOXOXKICHHWE M KOMILIEKC
CBSI3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJOBHOTO MO3ra U BTOPOI CUTHAJIbHON CUCTEMBI.

JBmwxkymme cuwibl ((akTtopbl) aHTpororeHesa: Ouosoruueckue, coruaigbHble. COOTHOLICHHE
OMOJIOTHUECKHUX U COITUATBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHBIE CTaJUU aHTpoOTIoreHe3a. PanHue yenoBekooOpa3Hbie 00e3bsiHbI (IPOKOHCYIIBI) U PAHHHE
MOHTUBI — OOIIME TPEIKH YeT0BEKOOOPa3HbIX 00€3bsiH U JItoJIeH. ABCTPAIIONUTEKU — JIBYHOTHE MPEAKH
monaen. YernoBek yMesbld, MepBble MU3rOTOBJIEHUA OpyAUN Tpyaa. UemoBeK MPAMOXOASIIUMNA U HEPBbIN
BBIXOJ Jofiel 3a mpenensl Adpuku. YenoBek reinenbOeprckuii — o0l mpeaok HeaHAePTaTbCKOTO
YeJIOBeKa U 4eJIoBeKa pa3syMHOro. YesoBek HeaHAECPTATbCKUM KakK BHUJ JIIOJEH XOJIOAHOTO KJIMMAaTa.
UYenoBek pa3yMHBIA COBPEMEHHOTO THUIA, IEHUCOBCKUHN YEJIOBEK, OCBOEHNE KOHTUHEHTOB 3a MpEIeIaMU
Adpuku. [1aneoreneTrka v majaeoreHOMHUKA.

DBONIOIUST  COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHBI OTOOp B TOMYJSIIHUSIX — YeIOBEKa.
MyTarnmoHHbIH Tiporiece ¥ nomuMopdusm. [lomynsiimoHHbIe BOJIHBI, Ipeiid reHoB, MUrpanus 1 «3phexT
OCHOBATEJISH» B MOIMYJISIIUSIX COBPEMEHHOTO YEJIOBEKA.

UYenoseueckne pacel. [Tonsitue o pace. bonbmme pacel: eBporneonaHas (eBpa3uiickas), aBCTpasIo-
HerpouHas (9KBaTOpHUaJIbHAsI), MOHTOJIOWHAs (a3MaTCKO-aMepUKaHCKas). BpeMs u myTH paccesieHus
yesnoBeka Mo IutaHete. EAauMHCTBO uyenoBeueckux pac. HayuHass HeECOCTOSATEIBHOCTh pacusma.
[TpucnocoOaeHHOCTh YeloBeKa K pa3HbIM YCIOBUSIM OKpY’Karoliel cpensl. BnusHue reorpaduyeckoit
cpeab! 1 apeiida reHoB Ha MOP(OJIOTHIO U (PU3HOJIOTHIO YEeTTOBEKA.

MeXIUCIUTIIMHAPHBIE METOBI B (M3HUECKON (OMOIOTHYECKOI) aHTPOMOIOTHH. DBOIIOIMOHHAS
AQHTPOTMOJIOTUSI M TaJCOAHTPOIIOJIOTHUS YeNIOBEYECKUX NOMyJsiiuii. buocouuanbHble HMCCleIOBaHUS
pUpOAbI uesoBeka. MccnenoBanme K03BOMIOUN OMOJIOTHYECKOTO U COI[MAIbHOTO B UETIOBEKE.

JleMoHCTpanuu:

[Toptpetsr: Y. HapBun, JI. Jluku, A.4. Porunckuii, M.M. ['epacumos.

Tabnuie! U cxembl: «MeToabl aHTPOMONOTHI», «[ 0JTOBHON MO3r denoBekay, «UemoBekooOpa3HbIe

00e3bsiHBD, «CKeNeT YeloBeKa W CKeNeT IMUMIaH3e», «PyIUMEHThl U aTaBU3MBD), «J[BHKYIUE CHIIBI
AHTPOIIOTeHE3a», « IBOJIIOLUOHHOE JPEBO YEOBEKA», « ABCTpAJIONUTEK», «HenoBek ymenbiin», «HenoBek
npsMoxo sy, «JlenncoBckuii uenosex» «Heannepranbiply, «KpomanboHib», «lIpeaku yenoBekay,
«TaIsl SBOJIIOIAM YeJIOBEKay, «Packl 4yeaoBeKay.

OO6opynoBaHue: MYJISDKA OKAaMEHEJIOCTE!, TPEAMETOB MaTEpHAILHON KYJIBTYpPBI IPEAKOB YEIIOBEKa,
penponykunu (pororpadun) kapTuH ¢ MUDOTOTHISCCKUMH U OMOJICCKUMHU CIO’KETaMH MPOUCXOKICHUS
4yenoBeka, (ororpaduu HAXOJOK MCKOMAEMBIX OCTATKOB YEJIOBEKA, CKEJIET YeJIOBEKa, MOJENh 4epera
YyeJoBeKa M Yeperna NIMMITaH3€, MOJIeNIb KUCTH YEJOBEKa M KUCTH LIMMIIaH3€, MOJENIA TOpca MPEIKOB

YCJI0BCKaA.

Jlaboparopnas pabGota «l3ydeHue 0OCOOEGHHOCTEH CTPOCHHS CKelleTa YeJIOBEKa, CBI3aHHBIX
C IPSAMOXO0XKIACHUEM».
[TpakTuyeckas pabora «M3yueHne SKOJOTHIECKHIX aIaNTalliii YeTOBEKay.

Tema 6. IKonozus — Hayka 0 63aUMOOMHOUEHUAX OP2AHUIMOE U HAOOPZAHU3MEHHBIX CUCHEM
C OKpyxcarouieil cpeooil

3apoxaeHue W pa3BuTue dKojormu B Tpyaax A. ['ymbompara, K.®.Pymee, H.A. Cesepiiora,
. I'ekkensa, A. Tencnu, B.H. CykauéBa. Pazgensl u 3agaum skojoru. CBsA3b 3KOJOTHU C APYTUMH
HayKaMH.

Metoner skonoruu. [lomeBble HaOMIOAEHUS. OKCIEPUMEHTHI B DKOJIOTUU: TPHUPOJHBIE H
nabopaTopHble. MogenupoBaHue B SKOJIOTUHM. MOHUTOPHHT OKPYXAIOWIEH Cpeabl: JIOKAJIbHBIMH,
pPErHOHANBHBIN U TTI00aTbHBIN.

3Ha4YeHHE HKOJIOTMYECKUX 3HAHUM U 4YellOBEKa. JKOJOTMYECKOE€ MHUPOBO33PEHHE KAaK OCHOBA
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CBA3€H uyenoBedecTBa € MNpuUpoaod. POpMHUpPOBAHHE 3SKOJIOIMYECKOM KyJIbTYPbl M OKOJOTMYECKOU
IPAaMOTHOCTH HACEJICHHUS.
JleMoHCcTpanuu:
[Moprpetsr: A. I'ym6onear, K.®. Pynse, H.A. CeBepiios, O. ['ekkens, A. Tenciu, B.H. Cykaué.
Tabmuer u  cxemsl: «Pazmensr skonmorum», «Meroabl 3kojorum», «CxeMa MOHUTOPUHTA

OKpY>KaloIlIeu Cpeabl».
JlabGopartopnast pabota «M3yueHrne MeTo0B KOJIOTHUECKUX HUCCICOBAHUI.

Tema 7. Opzanuszmul u cpeda odoumanus

Okosorndyeckue (pakTopbl M 3aKOHOMEPHOCTH MX AeWcTBus. Knaccupukaiusi 3KOIOIMYECKHX
¢dakTopoB: abuoTHyeckue, OMOTHYECKHE, aHTpomoreHHele. OOIMEe 3aKOHOMEPHOCTH JCHUCTBUS
skonoruueckux (akropos. IlpaBuno wmmaumyma (K. [npenrens, 0. JIu6ux). ToaepaHTHOCTS.
OBpHOMOHTHBIC U CTCHOOMOHTHBIE OPIaHU3MBI.

Abunotnueckue (Qaxroppl. CBeT Kak dKojorudeckuii ¢akrop. JleiicTBue pasHBIX YYacTKOB
COJIHEYHOI'O CIIEKTpa Ha OpraHMW3Mbl. DKOJIOIMYECKHE I'PYMIbl PACTEHUH U KUBOTHBIX 110 OTHOIIEHHUIO K
cBery. CurHanbpHas pojib cBeTa. @OTONMEPUOIU3M.

Temneparypa kak d3konorudyeckuid dakrtop. JleiicTBue Temmeparypbl Ha  OpPraHU3MBI.
[ToWKHIOTEPMHBIE U TOMOMOTEPMHBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTAHU3MBI.

Bnaxxnocts kak skonorndeckuil akrop. Ilpucmocobienust pacTeHUd K MOJAEPIKaHUIO BOIHOTO
Oanmanca. Knaccudukaius pacTeHuid Mo OTHOMIEHHUIO K Boje. [IpucnocobneHus )KUBOTHBIX K U3MEHEHUIO
BOJHOI'O pEKUMa.

Cpenpl  oOMTaHUS OpPraHM3MOB: BOJHAs, HA3E€MHO-BO3JYIIHAs, IIOYBEHHAs, TIIyOMHHAs
MOJIIOYBEHHAs, BHyTpHOpraHu3MeHHas. OU3HKo-XUMUYECKne 0COOEHHOCTH Cpesi 0OUTaHHsI OPraHU3MOB.
ITpucnocoOaeHns OpraHu3MOB K JKU3HU B pa3HbIX Cpejax.

buonornyeckne putmbl. BHemHue u BHyTpeHHHE pUTMbL. CyTOYHBIE M TOIUYHBIE PHUTMBI.
ITprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIOBHUM KU3HHU.

Kuznennsie Gopmsl opranu3moB. Ilonstue o xuzHeHHoOU ¢Gopme. XKuzHeHHble GpopMbl pacTeHUi:
JepeBbsi, KYCTapHUKH, KYCTApHUYKH, MHOTOJICTHHUE TpaBbl, OJHOJETHUE TpaBbl. Ku3HeHHBIE (OPMBI
’KUBOTHBIX: THIPOOMOHTHI, T€OOMOHTHI, a3p0OHOHTEL. OCOOEHHOCTH CTPOEHUS U 00pa3a KU3HHU.

buotnyeckue ¢akropsl. Bumbl OMOTHYECKMX B3aUMOICHCTBUI: KOHKYpPEHIMS, XUIIIHUYECTBO,
cumOuo3 u ero Qopmel. [lapasutusm, koomepauusi, MyTyajau3M, KOMMEHCAJIM3M (KBapTUPAHTCTBO,
HaxyneOHnuecTtBo). Herpoduueckne B3aumoxaeicTBus (Tomudeckue, Gopudeckue, Hadpudeckue).
3HavyeHHe OMOTUYECKUX B3aUMOJICHCTBHM JJI CYIIECTBOBAHUS OPraHU3MOB B cpeje oouTanus. [Ipunmmmn
KOHKYPEHTHOT'O UCKJIFOUEHHUSI.

JleMOHCTpanuu:

Tabnuupr U cxeMsl: «Dkojoruueckue (pakrope», «CBETOBOM CHEKTP», «IKOIOTMUYECKHE TPYIIIBI
KUBOTHBIX II0 OTHOIIEHHIO K CBETY», «TEIIOKPOBHBIE XKUBOTHBIEY, «XOJIOAHOKPOBHBIE >XKMBOTHBIEY,

«DU3HOIOTHYECKHE aJaNTallid JKUBOTHBIX», «Cpenpl oOWTaHHWsS OpraHu3MoBy, «buonorundeckue
putMbl», <« KusHeHHble (opMbl pacTeHMD», <« Ku3HEHHBIE (OPMBI IKUBOTHBIX», «DKOCHCTEMA
LIIMPOKOJIMCTBEHHOIO Jieca», «IDKOCHUCTEMA XBOMHOro Jieca», «llemm mnutaHusy, «XHUILIHAYECTBOY,
«ITapazutuzmy», «Konkypenmus», «Cumomos», «KKoMmMeHcamuzmy».

Ob6opynoBanue: repOapu pacTeHUM M JKUBOTHBIX, MPUCIOCOOJIEHHBIX K BIUSHUIO Pa3IHMYHBIX
IKOJIOTUYECKUX (HAaKTOPOB, TepOapuu CBETONIOOMBBIX, TCHEIIOOMBHIX M TEHEBBIHOCIMBBIX PACTCHH,
CBETOJIIOOMBBIC, TEHEMIOOMBBIE W TEHEBBHIHOCIMBBIE KOMHATHBIE pacTEHUs, repOapuu M KOJUICKIIUU
TEIUIONIOOUBBIX, 3UMOCTOMKHMX, MOPO30YCTOMUMBBIX pacTeHUH, dydeiaa NOTHI U 3Bepell, repbapuu
pacTeHuii, OTHOCAIUXCS K TUrpoduTaM, Kcepopuram, Mme30(hutamM, KOMHATHBIE PACTEHHsI TaHHBIX TPYIIL,
KOJIJICKIIMM JKUBOTHBIX, OOUTAIOIIMX B pa3HBIX cpenax, repOdapuu W KOJJICKIIMH PACTEHUH U KUBOTHBIX,
o0iaalomux 4epTaMu MPUCIOCOOIIEHHOCTH K CE30HHBIM HM3MEHEHHSIM YCIIOBUM JKU3HM, TepOapuu U
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KOJIJICKIIMM PACTEHUH U )KMBOTHBIX PA3IMYHBIX KU3HEHHBIX (POPM, KOJIICKIIUH )KUBOTHBIX, YIaCTBYIOLINX
B PA3JUYHBIX OMOTUYECKHX B3aUMOJCHCTBHUSAX.
JlaGopaTopHas pabora «BpIsiBIeHHE MPUCTIOCOOICHHU OPTraHU3MOB K BIUSHUIO CBETA.

JlaGopaTopHas pabora «BpIsiBIeHNE TPUCTIOCOOICHHUI OPraHU3MOB K BIMSHUIO TEMIIEPATYPBD).
JlabGopartopHas paboTa « AHATOMHUYECKHE OCOOCHHOCTH PACTCHUHN U3 PA3HBIX MECT OOMUTAHUS.
Tema 8. Ixonozun 6uooe u nonyaayuii

DKOJIOTHYECKHE XapaKTepUCTUKHU momyisiuu. llomynanus kak Ouosioruueckas cucrema. Pomb
HEOAHOPOJHOCTH Cpefibl, GU3HUECKUX OaphepoB M OCOOECHHOCTEH OMOJIOTMHM BUIOB B (HOPMHPOBAHUU
MIPOCTPAHCTBEHHOW CTPYKTYpbl nONyJAnuid. OCHOBHBIE ITOKA3aTENM MOMYJSLUUU: YUCIEHHOCTD,
IUIOTHOCTh, BO3pacTHasi M MOJOBasg CTPYKTypa, POKIAEMOCTb, IPHUPOCT, TEMI POCTA, CMEPTHOCTH,
MUTpaLusl.

DKkojorudeckasi CTpykrypa nomyssuu. OneHka YUCIEHHOCTH MOMyJIAInU. JuHaMuKa nomyJisiun
u eé perynsauus. buotndecknii noTeHMan nomyssinui. MoaenupoBanue AMHaAMUKY nonysiaunu. Kpusele
pocTa 4YHCIEHHOCTH nomyisuuu. KpuBble BbDKMBaHMS. Perynsuus YUCIEHHOCTH MOMYJISILUI: pPOJb
(GakToOpoB, 3aBHCSIIMX M HE 3aBUCALNIMX OT IUIOTHOCTH. OKOJOTMYECKHE CTpPaTeTud BUIOB
(r- m K-cTparerun).

[TonsiTre 00 sKoJOTMUYECKO HUIIe BUaa. MecTtooOutanne. MHOTOMEpHas: MOJIENb SKOJOTUYECKON
Humu k.M. Xaruuncona. Pazmepsl okostorndeckoit Huiy. [loteHnuanbHas U peam3oBaHHas HULIY.

Bun kak cucrema nomyssinuii. Apeans! BUOB. Buabl U X KU3HEHHBIE CTpaTETuU. JKOJIOTHYECKHE
SKBHUBAJICHTHI.

3aKOHOMEPHOCTH TOBEIEHUS M MWIpPALMi KUBOTHBIX. buojiornyeckue HMHBA3UU 4YyKEPOJHBIX
BH/JIOB.

JleMoHCTpanuu:

[Toptpert: Ix.1. XaTunHCOH.

Tabmuupel u  cxeMmbl: «OKOJIOTMYECKHE XAPAKTEPUCTUKHU mnomynsuun», «lIpoctpaHcTBeHHas
CTPYKTypa HomnyJsauun», «Bo3pacTHple nmupamuabl nomyisauun», «CKOpOCTb 3aceleHHs] MOBEPXHOCTH
3eMiin pa3InyHBIMU OpraHu3MaMmuy, «Mogeinb skosnornueckoit Humm Jx. M. XatunHconay.

O6opynoBanue: repOapuu pacTCHUN, KOJIIEKIIUN KHBOTHBIX.

Jlaboparopnas padota «[IpucmnocoOneHnst ceMsiH pacTeHUN K PaCCEICHHIOY.

Tema 9. Ikonozusn coodwecmes. IxonozuuecKkue cucmemol

CoobmecTBa opranu3MoB. bruorieHos u ero cTpykrypa. CBsi3u MEX]ly OpraHu3MaMH B OMOIIEHO3E.

Okocuctema kKak OTKpbITasgs cucrema (A.J[x. Tencnum). DyHKIMOHANBHBIC OJIOKM OpPTraHW3MOB
B 9KOCHUCTEME: MPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpoduyeckue nenu u
cetu. AOuoTtnueckue 010ku 3KocucteM. [louBbl U wiIbl B 3KocucTeMax. KpyroBopot BemiecTs U MOTOK
SHEPTUU B 3KOCHCTEME.

OcHOBHBIE TIOKa3aTeIN 3KOCUCTEMBI. broMacca U MpoayKius. DKOJIOTUYECKHE MHUPAMUIBI YUCEIL,
O6roMacchl U SHEPTHUH.

Hunamuxa sxocucmem. Kamacmpoguueckue nepecmpotixu. @aykmyayuu. HanpaBieHHbIe
3aKOHOMEpPHBIE CMEHBI COOOIIECTB — cyKleccuu. [lepBuuHble M BTOPUYHBIE CYKIIECCUM U UX MPUYHHBI.
AHTpOTIOTEHHBIE BO3JICHCTBHUS Ha cykreccuu. KimmakcHoe coobmiectBo. bruopasnooOpasue W mojgHOTa
KpyroBOpOTa BEIIECTB — OCHOBA YCTOMYHUBOCTH COOOIIECTB.

[IpupoaHbie SKOCUCTEMBI. IKOCUCHEMbL 03€D U PeK. DKOCUCEMbL MOPell U OKeaHos8. IKOCUCmeMbl
MYHOp, 71eco8, cmenet, NyCmvlHb.

AHTpPOIIOTEHHBIE YKOCUCTEMBI. ATPOIKOCUCTEMA. ATpPOIeHO03. Paznuuns MexXIy aHTpPONOT€HHBIMU
Y IPUPOTHBIMHA SKOCUCTEMAMHU.

VYp6oskocucrembl. OCHOBHbIE KOMIIOHEHTHI ypOoskocucteM. lopoackas ¢mopa u  dayna.
CunaHTponu3amus ropoackoil ¢aynsl. buomornueckoe W X03sSHWCTBEHHOE 3HAYEHHUE arpodKOCUCTEM U
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ypOO3IKOCHCTEM.

3aKOHOMEPHOCTH (HOPMHUPOBAHUS OCHOBHBIX B3aMMOJCHCTBUN OpPraHM3MOB B 3KOocucTeMax. Ponb
KACKAOH020 2¢hghekma u 8uU008-30upuxamopos (Kuouesvix 8ud08) 8 (DYHKYUOHUPOBAHUU IKOCUCHEM.
[lepeHoc »HepruM H BEUIECTB MEXKAY CMEXKHBIMU JKOCHCTEMAMH. Y CTOMYHMBOCTH OPraHU3MOB,
MOMYJISALIMI ¥ 3KOCUCTEM B YCIOBHUSX €CTECTBEHHBIX U aHTPOIIOTEHHBIX BO3/IEHCTBUM.

Mexanuzmbvl 6030elicmeusi 3a2psA3HeHULl PA3HbLIX MUNO08 HA CYOOP2AHUSMEHHOM, OpP2aHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCTMEMHOM YPOBHAX, OCHOBbL IKOIOSUYECKO20 HOPMUPOBAHUS AHMPONO2EHHO20
8030eticmeusi. MeTo070TUsI MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX IKOCHCTEM.

JleMoHCTpanuu:

IToprper: A.Jlx. Tencnu.

Tabmuuer u  cxembl: «CTpykTypa OHOLEHO3a», «DKOCHUCTEMa IIUPOKOIUCTBEHHOTO JIecay,

«9KocucTeMa XBOMHOTO Jiecay, «DyHKIMOHAIBHBIE TPYIIBEI OPTaHU3MOB B 3Kocucteme», «Kpyrosopor
BEIIECTB B 3Kocucteme», «llemu mnurtanus (macTOWIIHAs, OETPUTHAA)», «IKOJOTHYECKAs MHpaMHIA
qrcen», «IKOJIOTHIecKas MupamMuIa OMOMacChy, « IKOIoTndeckast mupaMuia sHeprun», «Odpa3zoBanue
Oonota», «IlepBuuHas cykieccusi», «BoccraHOBIEHHE Jieca TOCIE TMOXKapay, «IDKOCHCTEMa O03epay,
«ArporeH03», «KpyroBopoT BemecTB U MOTOK SHEPTHU B arporieHo3e», «I[Ipumepsl ypOosKocucTem».
ObopynoBanue: repdapur pacTeHUM, KOJUICKIIMA HACEKOMBIX, Uydelia MTUIl U 3BepeH, repoapun

KyJbTYPHBIX U JTUKOPACTYIIUX PACTEHHUM, aKBapUyM KaK MOJIEIb 3KOCUCTEMBI.
IIpaktuyeckas paborta «M3ydyeHue u onucanue ypooIKOCUCTEMBI.

JlaGopaTopHas pabora «M3yueHune pa3HOOOpa3us MENKHUX MOYBEHHBIX WIEHHUCTOHOTHX B pPa3HBIX

HKOCHUCTEMAX.

OKCKypcHusi «IKCKypcHsi B THIOUYHBIA OuoreorneHo3 (B ayOpaBy, Oepe3HSK, €IbHUK, Ha
CYXOJOJIbHBIN WM MTOWMEHHBIN JIYT, 03€pO, OOJI0TO)».

OKCKypcHs « IKCKYPCHsI B arpo3KOCUCTEMY (Ha TOJI€ UK B TETTMYHOE XO35HCTBO)».

Tema 10. Buocghepa — 2nodanvnas Ikocucmema

buocdepa — obmernanerapuas obOonouka 3eMiM, TA€ CYLIECTBYET WM CYIIECTBOBala JKHU3Hb.
PaszButue mpencraBnenuii o O6uocdepe B Tpynax 3. 3tocca. Yuenue B.U. Bepnagckoro o Oumocdepe.
Ob6nactu 6uocdeps u €€ coctas. XKuBoe BemecTBo 6Mochepbl U ero PyHKINH.

3aKOHOMEPHOCTH CyIIecTBOBaHUS Ouocdeprl. OcobeHHOCTH OHOChepsl Kak TI00abHON
sKocHucTeMBbI. J[MHAMHUUeckoe paBHOBecue B Omocdepe. KpyroBopoTsl BemecTB M OHOr€OXHMHUYECKHE
nuKIb (yriaeposa, a3ota). PUTMUYHOCTS siBIIeHUI B Onocdepe.

3onanbHOCTh OMocheprl. Tlonstue o 6mome. OCHOBHBIE OMOMBI CyIIM: TYHJApA, XBOWHBIE Jeca,
CMEIIaHHbIC W INIMPOKOJIMCTBEHHBIC JIeCa, CTEIH, CAaBAaHHBI, ITyCTHIHH, TPOIMYECKUE JIeCa, BEICOKOTOPBSI.
Kimmart, pacTuTenbHBIN U dKUBOTHBIN MUP OMOMOB CYIITH.

CrpykTrypa ¥ (GYHKIMS JKUBBIX CHCTEM, OILIEHKa WX PECYpCHOrO TOTEHIMada U OuochepHbIX
(byHKIMHA.

JleMoHCcTpanuu:

IToptpetsl: B.W. Bepnanckuii, 3. 3rocc.

Tabmuupr u cxemsl: «I'eochepsr 3emum», «KpyroBopot azora B npupoje», «KpyroBopor yriepoaa
B npupoe», «KpyroBopot kuciopona B npupoje», «KpyroBopot Bojbl B pupojie», «OCHOBHbIE OMOMBI
cymm», «Knumarnueckue  mosca  3emum», «Tynapa»,  «Taiiray, «CmemaHHbIA — Jecy,
«IupokonucTBeHHbIN Jiecy, «Crenby, «CaBaHHay, «I[IycTbiHsy, « Tponuyeckuit gec.

Ob6opynoBanue: repOapuu pacTeHUN pa3HbIX OMOMOB, KOJUIEKIIMU KUBOTHBIX.

Tema 11. Uenosex u okpyxcarouian cpeoa

DKoJIoTHYeCKHe KPU3UCHl M HMX NpUYMHBL. Bo3aeilicTBue uenoBeka Ha Ouocdepy. 3arpszHeHHE
BO3AyIIHON cpenpl. OxpaHa Bo3ayxa. 3arpsi3HeHUE BOJHOW cpenpl. OXpaHa BOJHBIX PECYpPCOB.
Pazpymienue noussl. OxpaHa MOYBEHHBIX PECYpcOB. M3MeHeHne KiaumMara.
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AHTpPONOT€HHOE BO3JICUCTBUE HA PACTUTENbHBIA M KUBOTHBIM MuUp. OXpaHa pacTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE NPUHIUIBI OXpaHbl Npupoasl. KpacHele kHurH. Oco00 OXpaHseMble
npupoausie Tepputopun (OOIIT). boranuueckue caapl U 300I0THYECKUE TAPKH.

OCHOBHbBIE TPHUHIMIB YCTOMYMBOTO pPa3BUTHS YEJIOBEUECTBA U MNpUpOAbl. PanuoHambHOE
MIPUPOIONOIB30BaHNE U COXpaHEHHE OMOJIOTHYecKOoro pazHooOpazusi 3emiu. OOmHe 3aKOHOMEPHOCTH
IJI00ATBHBIX HSKOJIOTMYECKUX KpU3UCcOoB. (OCOOEHHOCTH COBPEMEHHOIO KpHU3HCa M €ro BepOsATHBIE
MOCIICACTBUSI.

Pa3BuTHe METONOB MOHUTOPHHIa pa3BUTHUS OMACHBIX TEXHOTEHHBIX mporeccoB. Cucmemmbie
uccnedosanuss nepexooa K pecypcocbepezaioujeil u KOHKYPEeHmocnocobHnou snepeemuxe. buonozcuueckoe
pasznoobdpazue u buopecypcwl. Hayuonanvnvle ungopmayuonnsie cucmemvl, obecneuugaroujue 00Cmyn K
uHgopmayuu no cOCMOAHUIO OMOENbHBIX U008 U IKocucmem. OCHOB8bI IKOpeaburumayuu SKOCUCmem u
€cnocobos 60pboOLL ¢ buonospeicoeHuAMU. PekoHCmpyKyus MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHCcTpanuu:

Tabmuubl 1 cxembl: «3arpssHeHue armocdepbl», «3arps3HeHue THApPochepbl», «3arpsi3HEHHE
nmouBel», «llapaukoBbrii 3ddexT», «Ocodo oxXpaHseMble MPUPOIHBIE TeppuTOpUM», «Moaenu

YIPABISIEMOTO MUPAY.
ObopynoBanue: ¢oTorpadun OXpaHIEMBIX PACTCHHH M >KHMBOTHBIX KpacHoit kauru Poccuiickoit

®enepaunn, KpacHol KHUTM peruoHa.

Tema 12. «bBomanuka, 300102usn, Anamomus uenoeexka

PaznooOpasue pacrenumii. Huszmme u Bbicmime crnopoBele pacTeHus. OOmias XapakTepHUCTHKa
Bogopocieil. PasHooOpasue BogopocIiei.

O6mras xapakrepuctuka MoxooOpa3Hbix. O0mias xapaktepuctuka [1anmopoTHUKOOOpa3HbIX.

O6mras xapaktepuctuka ['omoceMeHHbBIX pacTeHuid. PaznooOpasue ['ooceMeHHBIX pacTeHUIA.

OO6mrast xapaktepuctuka IlOKpBITOCEMEHHBIX pacTeHHi. Pa3HOoOpa3we MOKPBITOCEMEHHBIX
pacTeHui.

CpaBHHTEIIbHASI XapaKTEPUCTUKA OJHOIOIBHBIX U ABYIOJBHBIX PACTCHHI.

XapakTepUCTHKa OTIEIBHBIX CEMEUCTB Kiacca JIBynosbHble. XapaKTepUCTHKA OTIEIbHBIX
ceMelcTB kiacca OTHOOJIbHBIE.

OcoOeHHOCTH CTPOCHUS U KHU3HenesTenbHoCTH napcetBa JXKusotasie 10 Tumn
Kumeunononoctasie. Tum ['yOku. OOmias xapakTepUCTHKA. 1 MHOTO00pa3ne KUIIIEYHOIIOTOCTHBIX.

Tun I[Tnockue yepBu. Tun Kpyribie yepsu.

Tun Konpuatbie uepBu. OOmas xapakTepHCTHKA, pa3HOOOpa3ue. 3HaUeHUE YepBE B MPUPOJE U
KU3HU YeJIOBEKa.

Tun Mommocku, o01iast XapaKTepruCTHKaA.

Paznoo0pasue MOJITIOCKOB, 0COOCHHOCTH )KM3HEHHOTO IIUKJIA U Pa3MHOKCHHS.

Oobmas xapakrepuctuka tumna Ynenucronorue. Kiacc PakooOpasHsie.

Knacc I1aykooGpa3nbie, Hacekombie: 0011ast XapakTepucTHKa, pa3sHoo0pa3nue naykooOpas3HbIX.

Oomas xapakrepuctrka Tuna Xopaossle. [lontun becuepennbie

Kmacc XpsmeBbie poiObl, KocTHbIE pbIOBI: 00mIas XapaKTepUCTHKA, OCOOCHHOCTH IPOIIECCOB
KU3HEACITEIIbHOCTH. Pa3HOOOpa3ue KOCTHBIX PHIO.

OObmas xapakTepucTuka Kiacca 3eMHOBOIHbIE. OCOOEHHOCTH BHEIIHETO U BHYTPEHHETO CTPOCHUS
B CBA3M ¢ 00pa3oM >xu3HH. Pa3MHOKeHNE U pa3BUTHE 36MHOBO/IHBIX.

OOmast xapaktepuctuka kiacca [IpecMbikaromuecsi, OCOOCHHOCTH BHEUIHETO M BHYTPEHHETO
CTPOEHMSI IPECMBIKAIOIINXCS.

OO0mas xapakTepucTUKa Kiiacca MIIeKOMUTAIOIHE.

OCOOEHHOCTH CTPOCHHS U MPOLECCOB >KU3HEICATEIBHOCTH MIICKONUTAIOMUX. Pa3sHooOpasue
mirekonuTaronmx. Cucrematuyeckue rpymnmbl Miekonutarommx. [loaknaceer: [lepBo3Bepu, CymuaTsie,
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[TImauenTapHsie.

OTpsiabl IIAUEHTAPHBIX MICKOTUTAIOLINX.

AmnaromMus yenoBeka. Opraibl, CHCTEMbI OPTaHOB, Opranu3M. HepBHast u ryMopasibHasi peryJisius.

Crpoenune u pabota cepaua. Kpyru kpoBooOpamienus. JIBmkenne muMdsl. [[BukeHHE KPOBU IO
cocyaam. Perymnsius paboThl cep/ilia 1 KpOBEHOCHBIX cocyAoB. [Ipenynpexaenue 3aboneBanuii cepaua u
repBas MOMOIIb IPU KPOBOTECYEHUX.

JlpixaTenpHas cucteMa. 3HadeHue Jbixanus. Opranel 1bixanus. CTpOCHHE JIETKUX.

['a3000MeH B Jerkux u TKaHsaX. [[pixarenpHbie nBIWKEeHUs. Perynsmus npixanus. bone3snu opraHos
neixanud. ['urnena npixanus. [lepBas momoms npu NOpax€HUU OPraHOB JbIXaHUS.

[InmeBapurensHas cucrtema. Perymsuus numeBapenus. [IumeBapenune B xkemyake. Perynsuwms
nuieBapenus. llumeBapenne B kuilleyHuKe. BcacbiBaHue mnuTaTenbHBIX BemlecTB. [leueHp u
MOKeINTyI0YHAas xKene3a. Perynsuus nuranus.

MoueBbinenurensHas cuctema. Ctpoenue u pabora nouek. [Ipenynpexnenue 3a001eBaHni TOYEK.

Koska. 3Hauenue u ctpoeHue Koxu. Pojib KOkKHU B TEIUIOPETYJIALNY.

HapyuieHne KOKHBIX ITOKPOBOB M MOBpPEXACHUSA KOkHU. OKa3aHUe NMepBOM MOMOIIU IPH TEIJIOBOM
Y COJIHEYHOM YyJlapax.

DOHAOKpUHHAs cucTeMa. JKese3bl BHEIIHEW, BHYTPEHHEW U CMEIIaHHOM ceKpeluu. Pojab ropMOHOB
B 0OMEHE BEIIECTB, POCTE M PA3BUTHH OpraHU3Ma.

Opranbl 4yBcTB. AHanuzatopsl. CBs3p OpraHusma 4eJoBeKa C BHeIIHeH cpenoi. OOmas
XapaKTEPUCTUKA CEHCOPHBIX CUCTEM.

Crpoenue ananuzaropoB. Opran 3peHHs U 3pUTENIbHbIN aHaau3aTop. 3a00JIeBaHUs U MIOBPEKACHUS
rna3. Opranel ciayxa W paBHOBecus. Mx anammzaropbl. Opranbl ocsizaHus, OOOHSHHMSI U BKyca M HX
aHAJIM3aTOPBI.

Opranbl 4yBCTB M X 3HaYCHHE B JKU3HU uejoBeka. CEHCOpPHbIE CUCTEMBI, X CTPOEHHUE U (PYHKITHH.
I'ma3 u 3penune. OnTudeckas cucreMa riasza. CeryaTka. 3pUTEIbHBIE PEENITOPHI: MATIOYKH U KOJIOOYKH.

VYxo u cayx. Crpoenne u (yHKIMU opraHa ciayxa. [wruena cmyxa. OpraHbl paBHOBECHS,
MBIIIIEYHOT'O YYBCTBA, OCSI3aHUs, OOOHSHUS U BKyca. B3anMoelicTBre CEHCOPHBIX CHCTEM.

HacnenoBanme nmnpu3zHakoB y 4YenoBeka. HacnmenacTBeHHble OOJNE3HW, WX TNPUYMHBI |
npeaynpexaeHue. Pojib reHeTHYeCKUX 3HaHUM B INIAHUPOBAHUU CEMBH.

3a0oTa O pENpoayKTUBHOM 3710poBbe. MHpexknuu, nepenarouiecss MOJOBBIM IyTeM M UX
npodunaktuka. BUY, mpodumaktuka CITN1a.



TeMaTuyeckoe MJIAHMPOBAHUE

10 knacc
Ne | Haumenoesanue pazoena | Koauuecmeo OcHogHble 6u0bl OeamenbHocmu
Ilpozpammmnoe codepicanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
1 |Tema «buoJsiorusi Kak HayKa»

1.1 |buonorus kak 2 CoBpeMeHHas OMOJIOTHS — KOMIUIEKCHAsI HayKa. PackpeiBath copepkaHue TEPMUHOB U TOHSATHIA:
KOMILJIEKCHAs HayKa U KpaTkas ucropust pa3BUTHS OHOJIOTHH. Hay4YHOE MUPOBO33pEHHE, Hay4YHAasl KapTHHA MUPA,
KaK 4aCTh COBPEMEHHOTO buonoruueckue Hayku U U3y4yaeMble UMU HAy4YHBI METO/, TUIIOTE3a, TEOPHsI, METO IbI
o0riecTBa poOIEMBI. UCCIICIOBAHMUSL.

®yH1TaMeHTaJIbHbIE, IPUKIIAHBIE U IOMCKOBbBIE XapakTepu30BaTh OUOJIOTHIO KaK KOMILIEKCHYTO
HAyYHBIC UCCIICIOBAHUS B OMOJIOTHH. HayKy, €€ MECTO U POJib CPEAU APYTUX €CTECTBEHHBIX
3HaveHre OMOJIOTHH B POPMUPOBAHUHT HayK.
COBPEMEHHOM €CTECTBEHHO-HAYyYHOU KapTHHBI OueHnBaTh BKJIaJ] OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE
mupa. [Ipodeccun, cBsi3aHHBIE ¢ OMOJIOTHUEH. Ouosoruu.
3HaueHne OMOJIOTHY B IPAKTUUYECKON IeATeTbHOCTH | OLIeHUBATh POJIb OMOJIOTHYECKUX OTKPBITUI U
YeJI0BEKa: MEIULIMHE, CEJIbCKOM XO351CTBE, UCCJICI0BAHNM B Pa3BUTUU HAYKU U IPAKTUUECKOU
MPOMBILIUIEHHOCTH, OXPaHE MPUPO/IBI. JESITENbHOCTH JIIOJIEH.
JdeMoHCcTpauuu [epeuncnsats npodeccuut, CBI3aHHbIE C COBPEMEHHON
Hoptpetsi: Apucrorens, Teodpacr, K. JIunnei, Ouosnoruein.
K.b. Jlamapk, Y. lapBun, Y. I'apseit, I'. Menaens, |[IpuBoauTh npuMepbl NPpaKTUYECKOTO UCIIOIb30BAHUS
B.U. Bepnanckwuii, W.I1. I1aBnos, .M. MedyHUKOB, |IOCTHIKEHHI OMOJIOTHH B METUIIMHE, CETHCKOM
H.W. Basunos, H.B. Tumodees-Peconckuid, XO03UCTBE, MPOMBIIIUIEHHOCTH U OXPaHe MPUPOIbI
Hx. Yorcon, ®@. Kpuk, /[.K. benses.
Ta6muiiel u cxembl: «CBsI3b OMOTIOTHU C IPYTUMH
Haykamu», «CucTemMa OMOIOrHYECKIX HAYK)

Htoro yacos o reme 2

2

Tema «KuBble CHCTEMbI U UX H3yYeHHE)

2.1

JKuBbIE CHCTEMBI U UX
CBOMCTBa

1

JKuBble cucTeMBI Kak npeaAMET U3YUCHUA OHOJIOTHH.

CBOICTBA )KUBBIX CUCTEM: €IMHCTBO XUMUYECKOT'O
COCTaBa, AUCKPETHOCTH U IIEJIOCTHOCTD, CJI0KHOCTh
U YIOPAHOYEHHOCTD CTPYKTYPBL, OTKPBITOCTD,

PackpeiBath cosiepkaHre TEPMUHOB W MOHSITHH:
’KMBasi CUCTEMa, 3JIEMEHT, MTOJICUCTEMA, CTPYKTYpa;
OTKPBITOCTh, BBICOKasl yIIOPSII0YEHHOCTD,
YIPaBISIEMOCTb, HEPAPXUUHOCTh. XapaKTEPU30BaTh

€¢



Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
CaMOOpIaHU3aLs, CAMOBOCIIPOU3BEICHUE, CTPYKTYPY M CBOMCTBA )KMBBIX CUCTEM, OTJIMYUS
pa3apakuMOCTh, U3MEHYUBOCTb, POCT U Pa3BUTHE. |XMMHUYECKOTO COCTaBa 00bEKTOB KUBOM 1 HEXKUBOM
JdemoncTpanuu MPUPOIBI, OOIIHIA MPUHITMIT KJIETOYHOW OpTraHu3aIiuu
Tabauis! U cxembl: « OCHOBHBIE TPU3HAKHU )KU3HUY, |KUBBIX CUCTEM.
«buonornyeckue cucteMbl», « CBOMCTBA KUBOU CpaBHHBATH 0OMEHHBIE MPOIIECCHI B HEXKUBOU U
Marepum» JKUBOU IIPUPOJIE; PACKPBIBATH CMBICII PEAKLIUN
MeTaboar3Ma.
OOBACHATD MEXAHU3MbI CAMOPETYIISIIIUN KUBBIX
CUCTEM Pa3IM4YHOI0 UEPAPXUUECKOTO YPOBHS;
PacKpbIBaTh CyTh IPUHIIUIIOB MOJIOKHUTEIBHON U
OTPHUIIATEIILHON 00paTHOM CBSI3H.
AHanu3upoBaTh CBOMCTBA CAMOBOCIIPOU3BEICHMUS,
pocTa U pa3BUTHUS OPraHU3MOB
2.2 | YpoBHEBas OpraHu3anus 3 YpOBHU OpraHu3aIiu KUBBIX CUCTEM: PackpsiBaTh conepxaHue TEPMUHOB U ITOHATU:

KHUBBIX CUCTCEM

MOJIEKYJISIPHBIN, KIIETOYHBIN, TKAHEBBIM,
OPraHU3MEHHBIN, TOMYJIILUOHHO-BUIOBOM,
HKOCHCTEMHBIH (OMOTEOIEHOTHIECKHIA ),
ouocdepusii. [Ipomeccsl, MPOUCXOISIINE B )KUBBIX
CHUCTEMax.

OcHOBHBIE TPU3HAKH KUBOTO. JKH3HB Kak opma
cyluiectBoBaHus matepun. Hayku, n3ydarommue

JKHUBBIC CUCTEMBI Ha PAa3HbBIX YPOBHAX OpraHHU3allvH.

N3ydenue xuBpix cucteM. MeToabl
Ounonorudeckoi Hayku. Habmronenue, nsMepeHue,
HKCIIEPUMEHT, CUCTEMATU3aIUsl, METaaHATU3.
IToHsATHE O 3aBUCUMOM 1 HE3aBUCUMOM
nepeMeHHou. [nannpoBanue 3KCiepruMeHTa.
[TocranoBka u npoBepka runote3. Hynesas
runote3a. [TonsTue BEIOOPKU U €€ JOCTOBEPHOCTD.
Pa36poc B Ononornueckux nanHbix. OneHka

0OMEH BEUIeCTB U NMPEBPALCHNUE SHEPTUH,
CaMOBOCIIPOU3BEICHHUE, CAMOPETYJISALIUS, PA3BUTHE,
KHU3Hb, HAYYHBIN (PAKT, HAYUHBIH METOJI, Ipodema,
TUIO0TE3a, TEOpHsl, IPABUIIO, 3aKOH.

[lepeuncnars NpU3HAKK )KUBOTO. XapaKTEPU30BaATh
OCHOBHbBIE YPOBHU OPTaHU3AIMH KUBBIX CUCTEM U
METO/Ibl OMOJIOTUYECKUX HUCCIIEIOBAaHUH.
OnuceiBaTh 0COOEHHOCTH, XapaKTEPHbIE AJIsl KasK0TO
YPOBHS OpraHU3aL1H KUBOTO.

HasbiBaTh Hayku, N3ydaronue KUBbIe CUCTEMBI Ha
Pa3HBIX YPOBHSAX OpraHU3aLUU.

CpaBHMBATh MEXY COOOM )KUBBIE CHCTEMBI Pa3HbIX
YpOBHEH OpraHu3aliy U MPOUCXOISIINE B HUX
MPOIIECCHI.

IToka3bIBaTh poJIb TUIIOTE3 U TEOPHIl B
(bopMUPOBAHUN €CTECTBEHHO-HAYYHOU KapTHUHBI
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n/n

Haumenosanue pazoena
(memuwt) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegrble 6uobl OeasmenbHoCHuU
oodyuarouwuxcs

AOCTOBCPHOCTH MOJYUCHHBIX PC3YJILTATOB.
[TpyunHBI HCKaXKEHUS PE3YJIHTATOB KCIIEPUMEHTA.
[ToHsiTHEe CTATUCTHUECKOTO TECTA.

JdemoncTpanuu

Tabuuibl U cXeMbl: « Y POBHH OpraHU3aINH )KUBOU

npupoab, «CTpoeHue )KUBOTHOM KIETKW», « TkaHu
KUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUYECKOIO
opranusma, «buoreonenosy, «buochepar,
«MeTo1bl U3y4eHUs KUBOU IIPUPOIBD)
O6opynoBanue: nabopatopHoe 000pyaOBaHUE IS
MIPOBEICHUS HAOIIOACHUH, U3MEPEHUH,
JKCIIEPUMEHTOB

IIpakTnyeckas padora «lcnonp3oBanue
Pa3JIMYHBIX METOJOB IPU U3YYEHHUH JKUBBIX
CUCTEM»

MHpa

Wroro yacos 1o reme

3

Tema «buoJorus KJIeTKkm»

3.1

Uctopus OTKpBITHS 1
U3YYCHHUS KIIETKU.
Knerounas teopust

Knetka — cTpykTypHO-GYyHKIIMOHAIbHAS €IMHULA
AKUBOTO. VICTOpHS OTKPBITUS KIETKH.

Pa6ots1 P. I'yka, A. JleBenryka. Kierounas Teopust
(T. IIBanH, M. neiineH, P. Bupxos). OcHOBHBIE
IIOJIOKEHUSI COBPEMEHHOM KIIETOYHOU TEOPUH.
JdeMoHcTpauuu

Hoptpertsr: P. I'yk, A. JleBenryk, T. [lIBauH,

M. neiinen, P. Bupxos, K.M. bap
Oo0OopynoBaHue: CBETOBOI MUKPOCKOIT;
MUKpOIpenaparsl PACTUTENbHBIX, )KUBOTHBIX U
OaKTepUaIbHBIX KIETOK

PackpeiBath copepkaHue TEPMUHOB U TOHATHIA:
KJIETKA, OPTaHEeIIbl, 3yKapUOThl, IPOKAPUOTHI,
BHUPYCHI, TUTOIOTHUS (KJI€TOUHAst OMOJIOTH),
KJICTOYHAS] TEOPHSL.

XapakTepu30BaTh OCHOBHBIE ITAITBI PA3BUTHS
IIUTOJIOTUU KaK HayKu 1 e€ 0(hOpMIICHHE B
KJIETOYHYIO OMOJIOTHIO.

[Toxa3bIBaTh BKJIaJ Y4EHBIX-OHOJIOTOB B H3yUEHUE
KJIETOYHOTO CTPOEHHUSI OPraHU3MOB.
[lepeunciATb OCHOBHBIE MOJIOKEHUS KJIETOUHON
TEeOpHH, OOBACHITH €€ poJib B (POpMUPOBAHUHT
€CTECTBEHHO-HAYYHOU KapTUHBI MUPA.
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
[IpuBOIUTH TOKA3aTENHCTBA POJCTBA OPTAHU3MOB C
MCITOJIb30BAaHNEM TIOJIOKEHNI KIIETOYHON TEOpUHN
3.2 |MeTonapl MONEKYISIPHOM 1 MeToap1 MOJIEKYJIIPHOM M KJIETOUHOM Ononornu: | PackpbeiBaTh copepkaHue TEPMUHOB U TTOHSITHI:
U KJIETOYHON OMOJIOTUI MUKPOCKOIIHUSA, Xpomarorpadus, anekrpodopes, MUKPOCKOIIUPOBAHKE, TPUTOTOBJICHHE CPE3OB,
METO/I MEUCHBIX aTOMOB, U] pepeHIanbHOe nudGepeHraIbHOE OKpaIIuBaHue, XpomaTorpadus,
HEHTPUPYTHPOBAHNE, KYTbTUBUPOBAHNE KIIETOK. aNIeKTpodope3, METO MEUYEHBIX AaTOMOB,
H3yuenue puxcuposannwix Kiemox. neHTpudyrupoBaHue, METOI KyJIbTYPbI KIETOK U
DneKTpoHHas MUKpockomus. Kongoranvuas TKaHel, MeTo pekoMOuHanTHBIX JIHK.
Muxpockonus. Bumanvhoe (npusicusnennoe) XapakTepu30BaTh OCHOBHBIE METO/IbI U3yUECHUSI
usyyeHue Kiemox. YKUBOM MPUPOIBIL.
JdemoncTpanuu ['0TOBUTH BpeMEHHBIE MUKPOIIPENApaThI,
Ta6muipl U cxembl: «CBETOBOM MHUKPOCKOTI, paccMaTpuBaTh UX B CBETOBOM MUKPOCKOII U JEN1ATh
«DJIEKTPOHHBIN MUKPOCKOT», «ICTOpHS pa3BUTHS | OTIMCAHHUE.
METO/I0B MUKPOCKOTTHI OOBSICHATD ¥ COOTIOIATH MTPaBUIIA TEXHUKHU
O6opyaoBaHue: CBETOBOM MUKPOCKOIT, MUKPOCKOIUPOBAHUS
MUKpOTIpEnapaThl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIETOK
IIpakTnyeckasi padbora «3yueHnne MeTo10B
KJIETOYHOU Omosioruu (xpomarorpadus,
anexTpodopes, nuddepeHmanpHoe
nentpudyruposanue, [111P)»
Htoro yacos o reme 2
4 |Tema «XuMu4ecKkasi OpraHu3anus KIeTKN»

4.1 | XuMunyeckuii coctaB 1 XHUMHUYECKUH COCTaB KIIETKU. Makpo-, MUKPO- U PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
KkJeTku. Bona u YJIBTPAMUKPOIJIEMEHTHI. 3JIEMEHTBI-OMOTEHBI, IUTI0Jb, BOAOPOHAS CBS3b,
MUHEpaJIbHbIE BEIIECTBA Bona u e€ ponb kak pacTBOpUTEIIS, peareHTa, TUAPOPMIBHOCTD, THAPOPOOHOCTD, TYprop,

y4acTue B CTPYKTYPUPOBAHHUH KIIETKH, MUHEpPAJIbHBIE BELIECTBA, OyepHbIE CUCTEMBI,
TEIUIOPEryIalri. MUHepanbHbIe BEIeCTBA KJIETKU, |aHUOHBI, KATUOHBDI.
ux Ouosiornyeckas poib. Poib kKaTHOHOB ¥ aHHOHOB | [IepedncnsiTh 0COOEHHOCTH XUMUYECKOTO COCTaBa
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
B KJIETKE. KJIETKU. Paznudars Makpo-, MEKPO- U
JdemMoHcTpauun YJIBTPAMHUKPO3JIEMEHTHI, BXOASIINE B COCTAB KUBOTO
Jlnarpammel: «Pacnipenenenrne XuMU4ecKuX U UX POJIb B OpraHu3Me.
3JIEMEHTOB B HEXKUBOMW MpUpoe», «Pactipenenenue | XapakTepu3oBaTh CTPOCHUE U CBOMCTBA BOJIbI;
XUMHUUYECKHX JIEMEHTOB B )KUBOU MPUPOJIE. OOBSACHATH MPUYUHBI €€ 0COOBIX CBONCTB M (PYHKIINH
Tabnuuer u cxemsl: «Ilepuoandeckas Tabauma B KJIETKE.
XUMHUYECKHX 3JIEMEHTOBY», «CTpoeHue Monekynbl | [loka3biBaTh pojb KATHOHOB M aHHOHOB B
BOJIb», «BelecTBa B cocTaBe OpraHu3MOB» o0ecreyeHnr IpoIecCcoB
KHU3HEIEATEIIbHOCTH (OCMOPETYJISALNS, CO3JaHHe
MEMOPaHHOTO MMOTEHINAIIA, PETYIISAIHS paboThI
0eNKOB), paboThl OY(PEPHBIX CHCTEM.
VYcTaHaBnuBaTh B3aMMOCBSI3b CTPOEHUS U PyHKIINN
HEOPraHUYECKUX BEIIECTB KIETKU
4.2 |OpraHuuecKue BeLECTBa 1 Opranuyeckue BellecTBa KIETKU. buonornyeckue | PackpbiBaTh coepkaHUE TEPMUHOB U MOHATHI:
KJIETKH — O€JKH noJauMepsl. benku. AMHUHOKUCIIOTHBIN cocTaB MOHOMEPBHI, TOJIUMEPHI, 0€JI0K (IPOTENH), NENTU/I,
6enkoB. CTPYKTYpbI OEIIKOBOM MOJICKYJIBI. AMHHOKUCIIOTA, IENITUAHAS CBSI3b, MOJIUIICITH],
[lepBuuHast cTpykTypa Oenka, HenTuIHas CBsI3b. JIeHaTypalys, peHaTypauus, rI1o0ysipHbIe U
Bropuynas, TpeTuuHas, 4eTBEpTUUHASI CTPYKTYPHL. | GUOpUILIApHBIE OENKH, TPUOHBDI.
Henatypanusi. CBoicTBa OEIKOB. XapakTepu3oBaTh OCIIKH, UX CTPYKTYPHYIO
Knaccudukamnms 6enkoB. bruonornueckne PyHKIMN | opraHU3aIuio U QyHKIUU (CTPYKTypHas,
6enkoB. [Ipuonul. SHEpreTHYecKasi, CHTHaJIbHas, PeryJIsTopHas,
JdemMoHcTpauun JBUTATENbHAs, 3alUTHASL, ()epMEHTATUBHAS).
IToptper: JI. ITonuHr. Ha3zpiBaTh XuMu4eckre OCHOBBI (POPMHUPOBAHUS
Tabnuiel v cxembl: «CTpoeHUE MOJIEKYJIBI O€lIKa», |CTPYKTYp OEIKOBOI MOJIEKYJIbI.
«CTpyKTYpbI OEIKOBOI MOJEKYJIBD». [TpuBoauTH pUMeEpbI PUOPHILUIAPHBIX, TTIOOYIISIPHBIX
Oo6opyaoBanue: XxuMuyeckas ocya u OeIKOoB.
o0opyI0BaHUeE. BhINOMHATE KaueCTBEHHbBIE PEaKIIMKU Ha OOHApY KEeHHUE
JlabopaTopnasi pa6ora «O0Hapyx)eHUE OCIKOBC | OEIKOB B KJIETKE; OOBSCHSATH MOJTYyUCHHBIC
MOMOIIbIO KAYECTBEHHBIX PEaKIIUii» pe3yIbTaThI
4.3 |Oprannueckue BelecTBa 1 Yraesoapl. MoHOCaxapuabl, 1UCaXapu/ibl, PackpeiBats copep:xkaHue TEpPMUHOB U TOHATHIM:
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
KJIICTKU — YTJICBOJIBI oIMrocaxapuabl U noiaucaxapubl. OOmuii miaxn YTIEBOJIbI, MOHOCAXaPHUIbI, TUCAXAPUIBI,
CTpOEHHS U (PU3NKO-XUMHUYECKHE CBONCTBA OJIUTOcaxapubl, MOJMcCaxXapuibl, TII0K03a, pudo3a,
yTaeBOI0B. buonornyeckue GyHKIMM YIIeBOAOB. | 1€30KCHpHO03a, JaKTO3a, MajabT0O3a, caxaposa,
JemMoHcTpanum Kpaxmall, IIMKOTeH, 1IeJUTI0N03a.
Tabauie! u cxembl: « CTpOCHHE MOJIEKYT KnaccuduimposaTs yrieBosl 0 CTPOCHUIO U
YTIIEBOJIOBY MEPEYUCIIATh UX (DYHKIIHH.
[TpuBOIUTE IPUMEPHI PA3TUYHBIX YTIEBOIOB
(MOHOCaXapuI0B, TUCAXAPUIOB, OJUTOCAXAPUIOB,
MOJINCAaXapPUI0B)
4.4 |OpraHuyeckue BeIlecTBa 1 Jlunmuaer. ['uapodunsHO-THIPOdOOHBIE CBOMCTBA. | PackphiBaTh coepaHnue TEPMUHOB U TTOHSTHI:
KJICTKU — JIUTHIBI Knaccudukanus aununos. JUMHBI, TPUTIULEPUbl, GOCHOTUITHIBI, BOCKH,
Tpurnuuepuasl, poconunuibl, BOCKH, CTEPOUABL. | CTEPOUIBL, TUIIOMPOTEUHBI, TTTUKOIUITHIBL.
buonornueckue ¢pyunkuuu munuaos. O6mue KnaccuduupoBars JIUMUABI 110 CTPOSHUIO;
CBOWCTBA OMOJIOTHUECKUX MEMOpaH — TeKy4eCTh,  |XapaKTepu30BaTh UX (PYHKIHH
CIIOCOOHOCTH K CaMO3aMbIKaHHIO,
MOJTYTIPOHUIIAEMOCTb.
JdeMoHcTpauuu
Tabauie! u cxembl: « CTpOCHHE MOJIEKYJT JTUITHI0BY
4.5 |HykJienHOBBIE KHCJIOTHI. 4 Hyxkneunossie kucnotel. JIHK 1 PHK. Ctpoenue PackpeiBath cosiepaHre TEPMUHOB U MOHSITUI:

Crpoenue u GyHKIHH
JHK, PHK, AT®

HYKJIEMHOBBIX KHCJIOT.
Hykneoruasl. [IpyuHIMT KOMILIEMEHTAPHOCTH.
[IpaBuno Yapradda. Crpykrypa JJHK — nBoiinas
cnupaib. MecToOHaX0XKIeHUE  OMOJIOTUIECKUE
¢bynakun JJHK. Bunst PHK. ®yaknun PHK B
KJIETKE.

Ctpoenne monekyiasl AT®. Makpospruueckne
cBs3u B Mosiekysie AT®. buonornueckue pyHKIMn
AT®. BoccTaHOBIIEHHBIE IEPEHOCUUKH, UX
byHKIUY B KIIeTke. /pyaue
Hyxneozuompugocgamol (HT®). CexBeHupoBaHue

ne3okcupubonykienHoBas kuciota (JJHK),
pubonyknennoas kuciora (PHK), nykneorun,
HYKJIC03U]I, a30TUCThIE OCHOBaHUS, aICHUH, T'YaHHH,
[IUTO3WH, THMUH, YPAIHI, KOMILIEMEHTapHBIC
ocHOBaHus, afieHo3uHTpUochar (ATD),
MaKpOdIpPruyecKast CBsizb, CCKBeHUPOBAaHUE, TCHOMUKA,
TPAHCKPUIITOMUKA, TPOTEOMUKA. XapaKTepu30BaTh,
OTMCHIBATh U CXEMATHUECKU U300paXkaTh CTPOCHUE
nykieornaa JJHK u neoiinoit cnupanu JTHK,
cekBenupoBanue [JHK. OnuceiBaTh nporiecc
permukarmu JIHK B kiieTke ¥ Ha3bIBaTh €ro
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa

JHK. Memoovl eenomuxu, mpanckpunmomuxu, OMOJIOTUYECKOe 3HAUCHHE.

NPOMeoOMUKU. XapakrepuzoBath ¢hynkuun JJHK. Paznuyats

Pemenue 3amau mo mosekysipHoit Onosoruu 1 ctpykTypy ¥ pyskiuu PHK. OnuceiBath nporiecc

(xomomeie cuctembl JIHK n PHK kauecTBeHHbIi TPAHCKPUIILIHH.

HYKJICOTUIHBIA COCTaB MOJIEKYJI HYKJIEMHOBBIX CpaBuauBath HykJienHoBbIe KucioTsl (JJHK n PHK).

KHUCIIOT) XapakTepu30BaTh 0COOCHHOCTH CTPOCHUS U (PYHKLIUU

Pemienue 3a1a4 mo MoJsieKyJIsipHO#M OnoIoruu 2 AT®. ®opmynupoBaTh U OOBSICHATH TPUHIHI

(ATMHBI MOJIEKYJT HYKJICMHOBBIX KHCIIOT U UX KOMIUIEMEHTapHOCTH U npaBmwio Yapradda. Pemats

COCTaB, OINPEAEIEHUE OTHOCUTEIBLHON 3aa9n

MOJIEKYJISIPHOM Macchl IOJIMMEpPa, COAEpKaHHe

HyksieotuoB B Mosekynax JJHK, PHK,

TPAHCKPHIIIINS )

JdemoncTpanuu

[optpetst: JIx. Yorcon, @. Kpuk, M. Yunkusc,

P. ®panxnun, ®@. Carnrep, C. [Ipy3unep.

TaOnuiel u cxembl: «HyKIenHOBBIE KHCIOTHD,

«Ctpoenue monexyisl ATO».

O6opyaoBanue: XuMU4yecKas ocyjia u

o0opyaoBaHue.

JlabopaTopnas patdora «VccnenoBanue

HYKJIEMHOBBIX KHCJIOT, BBIIEJICHHBIX U3 KIIETOK

Pa3IUYHBIX OPraHU3MOBY

4.6 |MeToapl CTPYKTYpHOMI 1 CrpykTypHasi OHOJOTHS: OMOXUMUYECKHUE U PackpsiBaTh conepxaHue TEPMUHOB U ITOHATUN:
Ouonoruu O6unodu3nUecKre UccaeI0BaHus COCTaBa 1 MOJIEJIMPOBAHUE, KOMITBIOTEPHBIN JU3aliH.

IPOCTPAHCTBEHHOU CTPYKTYpPHI OMOMOJIEKYI. [TepeuncisiTh MEPCICKTUBHBIC HATIPABIICHUS HAYYHBIX

Mooenuposanue cmpykmypul u (hyHKyull WCCJICIOBAaHUI B CTPYKTYPHOU OHMOJIOTHH, PACKPHIBATH

buomonexyn u ux komniexkcos. Komnwvromephuoiii UX 3HaUY€HUE JJI1 MEULIMHBI U CEJIbCKOT0 XO035HUCTBA

OU3ALH U OP2AHUYECKULI CUHME3 OUOMONEKYL U UX

HenpupooHbuLX AHA0208

Htoro yacos no teme 9
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
5 |Tema «CtpoeHue n QyHKIMH KICTKID
5.1 | Tunsl KIETOK. 1 TuIbl KIETOK: 3yKapuOTHYECKAs U PackpeiBath copepkaHue TEPMUHOB U TIOHATHIA:
[TpokapuoTuueckas npokapuoruyeckasi. CTpyKTypHO-(GYHKIIHOHAJIbHBIE | TPOKAPUOTHYECKAasl KJIETKA, KJIETOYHAs CTEHKa,
KJIETKa 00pa3oBaHMs KICTKH. MypeuH, POTOCHHTETHYECKUE MeMOpaHbI, (praresinH.
Crtpoenue mpokapruoTuueckoi kineTku. Kimerounass | XapaktepuzoBaTh (GOpMY U pa3Mepsl
CTeHKa OaKTepuil U apXeil. MPOKAPUOTUYECKUX KIIETOK; PYHKIIMU TEHETUIECKOTO
OcobeHHOCTH CTPOEHHS TeTepOTPOPHOH 1 anmnapara IpoKapHoT.
aBTOTPO(HON MPOKAPUOTUIECKUX KIeTOK. MecTo | OnHChIBaTh MpoIecc CnopooOpa3oBaHusi, OTMEYaTh
POJIb MPOKAPUOT B OMOLIEHO3aX. €ro 3Ha4YeHHeE JIsl BBDKUBAHUS OaKTepUil mpu
JemMoHcTpanum YXYALIEHUU YCIOBHH CyIIECTBOBAHUSI.
Tabmumibl ¥ cxeMbl: «CTpoeHHE DyKapuoTHUEeCKOW | ONUCHIBaTh pa3MHOKEHUE MPOKapruoT. O1leHUBATh
KIETKN», «CTpoeHrEe TPOKAPUOTUYECKON KIIETKW» | MECTO M POJIb MPOKAPUOT B OHOLIEHO3aX
5.2 |Ctpoenue 2 Crtpoenue 1 GyHKIIMOHHPOBAHKE dyKAPHOTHIECKOU | PackphIBaTh cofep:kaHue TEPMUHOB M MOHSITHI:
AYKapHOTHYECKOM KIICTKU. IazMaTHueckass MeMOpaHna (TuiazmaneMma),

KJIeTKU. [I0BEpXHOCTHBIN
anmnapar KIeTKU

[Mnazmatudeckas memOpana (TurazMaieMma).
CTpyKTypa mia3MaTu4eckoil MeMOpPaHEHI.
TpaHCIOpT BEIIeCTB Yepe3 MIa3MaTUIECKY IO
MeMOpaHy: maccuBHBIN (Aud y3us, odneraéHras
nudy3ust), aKTUBHBIN (IEPBUYHBINA U BTOPUIHBIN
AKTHBHBIN TPAHCIIOPT).

[Tomyniporuiiaemocth MeMOpanbl. Pabota HaTpuii-
KaJMEBOT0 Hacoca. DHIOIMTO3: MTUHOIUTO3,
¢aronuros. Dx3omuTo3. Kineroynas cTeHka.
CrpykTypa u QyHKIIUHN KJICTOYHON CTCHKU
pactenuii, rpuboB.

JdemoncTpanuu

Ta6muib! 1 cxeMbl: «CTPOCHHE DYKAaPUOTHUECKOU
KJIETKW», «CTpOEHUE )KUBOTHOM KIETKH,
«CTpoeHne pacTUTEIBLHON KIETKNY.
O6opyaoBaHue: CBETOBOM MUKPOCKOIT,

XKUJIKOCTHO-MO3aUYHasi MOJIENIb, MEMOpaHHBIC OCIIKH
(nepudeprueckue, UHTETpaIbHbIE), TITUKOKATHUKC,
muddy3us, 0cMOC, aKTHBHBIA TPAHCIIOPT, HIOIUTO3,
daronuTo3, MUHOIMTO3, IK30LUTO3, KJIIETOUHAs
CTEHKa, IJIa3MOJECMbl, CUMILIACT.

XapakTepru30BaTh OCOOEHHOCTH CTPOEHUS U PYHKITUN
JYKapUOTUYECKON KJIETKHU; TPAHCIIOPT BEIIECTB

yepe3 M1a3MaTHUECKyI0 MeMOpaHy: aCCUBHBINA U
AKTUBHBIN TPAHCIIOPT; pabOTy OEIKOB-KAHAJIOB;
paboTy HAaTpHIi-KaJIMEeBOTO HACOCA; CTPYKTYPY U
(YHKINU KIETOYHON CTEHKU PacTCHHM

U TpuOOB
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue

n/n (memuwt) Kypca yacoe odyuarowuxcsa
MUKPOTIpEnapaThl paCTUTEIbHBIX, )KUBOTHBIX
KJIETOK.
IIpakTnueckasi padora «l3yueHue CBOMCTB
KJIETOYHOU MEMOpaHbI»

5.3 |lurorma3ma u e 3 Huromnasma. [luto3ons. [lutockener. JIBuxenue | PackpbiBaTh coepKaHUE TEPMUHOB U TIOHSITUI:

OpTaHOH/IBI uToIIa3Mbl. OpraHouIbl KIETKH. [IUTOIJIa3Ma, [IATO30J1b, IUTOCKENET, KOMIIAPTMEHTHI,

OnHoMeMOpaHHBIE OPTaHOUIbI KIETKH: oprasoujsl, 3H01u1a3marnueckas cetsb (I110),
sHpomazmarudeckas cetsb (JI1C), anmapar anmapart ['oJbKu, TU30COMBI, BaKYyOJIb, PUOOCOMBEI,
['onbmxu, TU30COMBI, UX CTPOSHHUE U (DYHKIIUH. ABTOJIN3, BE3UKYJISIPHBIN TPAHCIIOPT, IIEPOKCUCOMBI,
B3aumocBs3b 01HOMEMOpaHHBIX OPraHOUOB KJICTOYHBIN COK, TYprop, MUTOXOHAPUH, KPUCTHI,
kjeTku. CTpoeHue rpaHyIsipHOTO PETUKYITyMa. IUIACTU/IBI, XPOMOILIACTHI, JIEHKOIIACTHI,
Mexanuzm nanpaenenus 6enrxos ¢ II1C. Cuate3 XJIOPOIJIACTHI, CTPOMA, I'PaHbl, TUJIAKOWI, JIAMEILJIA.
pacTBopuMBIX O6enKk0oB. CHHTE3 KJIETOYHBIX XapakTepu30BaTh HUTOIIA3MY 3YKapUOTUUECKOM
meMOpaH. ['magkuii (arpaHyIsIpHBIN) KJIETKH; KJIacCCU(pULIMPOBATH OPraHOUIBI B
IH/IOIUIA3MATHYECKUN peTUKyIyM. CekpeTropHas 3aBHCHUMOCTH OT OCOOCHHOCTEH UX CTPOCHHUS
¢ynkuus anmapara I'onsmxu. Mooughuxayus (omHOMEMOpaHHbIE, IByMEMOpaHHbIE,
benxos 6 annapame I 01604cu. HEMEMOpaHHBIC); ONMUCHIBATH (DYHKIIUU KAXKIOTO
Copmuposxa b6enkog 6 annapame I 0160x4cu. OpraHouia B KJI€TKe.
Tpancnopr BeriecTs B kieTke. Bakyonu OOBSCHATH COOBITHS, CBSI3aHHBIE C BHYTPUKJIETOYHBIM
pactuTenbHbIX KieToK. Kierounstit cok. Typrop. MUIIeBapEHUEM, €T0 3HAUECHHUE JIsl OpraHu3Ma.
[TosryaBTOHOMHBIE OpPTaHOUIBI KIIETKH: OTtMmeuaTs 3HaUEHUE IIUTOCKENeTa; XapaKTepru30BaTh
MUTOXOHJIPHH, TTACTU/IBL. €ro 3JIeMeHTH! (MUKPOTPYOOUKH, MUKPOPHIAMEHTHI,
Ipoucxosicoenue MumoxoHOpul u nAACmuo. MIPOMEKYTOUHBIE (PUITAMEHTHI ), UX POJIb B
Cumbuozenes KUBHEJEATSIIbHOCTH KJIETOK U TKAaHEH
(K.C. Mepeackosckuii, JI. Mapeynuc). CtpoeHue u
¢yHKIMM MUTOXOHAPUH U mactu. [lepBuynsle,
BTOPUYHBIE U CIIOKHBIE IJIACTHIbI
(OTOCUHTE3UPYIOLIUX FYKAPUOT. XIIOPOILIACTHI,
XPOMOIUIACTHI, IEUKOTIIACTHI BEICIIUX PACTEHUM.
JdemoncTpanuu
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No
n/n

Haumenosanue pazoena
(memuwt) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegrble 6uobl OeasmenbHoCHuU
oodyuarouwuxcs

Hoptpertsr: K.C. MepexkoBckuit, JI. Maprymnuc.
Ta6muib! 1 cxeMbl: «CTpOCHHE DYKaPUOTHUECKOU
KJIETKW», «CTpOCHHE )KUBOTHOM KIIETKW,
«CtpoeHne pacTUTEIBLHOMN KIETKW», «CTpoeHue
MUTOXOHAPHUID.

O6opynoBaHue: CBETOBOM MUKPOCKOIT,

MHKpOIIpenapaThl paCTUTEIbHBIX, dKUBOTHBIX
KJIETOK.

IIpakTyeckas padora «/3yueHue 1BUKEHUS
OUTOIUIaA3MBbI B pAaCTUTCIIBHBIX KIICTKAX».
JlabopaTopnas pabdora «/ccnenoBanue
IIa3MOJIN32 U JIETIa3MOJIN3a B PACTUTEIbHBIX
KJIIETKax»

54

HememOpanHsble
OpraHOU[bI KIIETKU

HememOpannsie opranons! kiaetkun CTpoeHue u
(GyHKINN HeMeMOPaHHBIX OPTaHOUI0B KJIETKH.
Pu6ocomsr.

Ipomedxxcymounsvie gpunamenmul.
MukpoduiaMeHTsl. AKmuHo8ble
Muxpogunramermuol. MplllieqyHbIE KJIETKH.
Axmunogvle KOMNOHEHMbl HEMBIULEYHBIX KIIeMOK.
Muxkpotpy6ouku. Knerounsrit ientp. CTpoenue u
JBUKEHHE KT'YTUKOB U pecHU4YeK. MUKpOTpyOOUKH
nuTomniasMel. Llentpuons. beaxu,
aAccoyuupoB8anmvle ¢ MUKpOpuiIameHmamu u
Mukpompybouxkamu. Momopusie benxu.
JdeMoHcTpauuu

Ta6muipl u cxembl: «CTpoeHUE )KUBOTHOU KIICTKHY,
«CtpoeHne pacTUTEIbHON KIETKN»

PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
pubdocoma, moaIucoMa, MUKpOTpyOOUKH, TyOyTuH,
KJIETOUYHBIN HEHTp (LIEHTPOCOMa), IEHTPHUOJIH,
neHTpochepa, KIyTHKH, pECHUYKH, 0a3zanbHOe
TEJIbLIE.

XapakTepu30BaTh HEMEMOPAHHBIEC OPraHOUbI
KJIETKH, UX CTPOCHHE U (PYHKIIUH

55

Crpoenue u QyHKITIN
sapa

Snpo. O6onouka siapa, XpOMaTHH, KapruoIuiazMa,
SIPBIILIKH, UX CTPOCHHE U PYHKIUH. S IepHBbIi

PackpeIBath copep:kaHrue TEPMUHOB U TTIOHATHI: PO,
sfepHasi 000JI04Ka, sSAepHbIE TOPHI, HyKJICOIIa3Ma
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue

n/n (memuwt) Kypca yacoe odyuarowuxcsa
OenkoBbIil MaTpuke. [IpocTpancTBeHHOE (kapuoIUIa3Ma), TeHOM, XpOMATHH, DYXPOMAaTHH,
pacmosoKeHue XpoMOCOM B HHTEep(ha3HOM siIpe. reTepOXpPOMAaTHH, SIIPBILIKO, XPOMOCOMBI,
Dyxpomamun u cemepoxpomamun. benku LEHTPOMEPA, KHHETOXOP, KIETOUHbIE BKIIOUCHHUS.
XpOMaTHHA — TUCTOHBI. XapakTepu30BaTh KJIETOYHOE PO KaK LIEHTP
Jlunamuka adepnoii 060104Ku 6 Mumo3se. Hoepubviti | ynpaBICHUS KU3HEIEATEIBHOCTBIO KIIETKHU;
mpancnopm. TeHETHUYECKUI anmapar KJIETOK dyKapHhoT, CTPOCHHE U
Knerounsie BkItoueHUsI. (GYHKITUH XPOMOCOM.
JdeMoHcTpauuu OnuceIBaTh CTPYKTYPHI Apa U UX B3aUMOCBS3b C
Tabmuiel ¥ cxembl: «Sapo» OpraHOMIaMH LIUTOIUIA3MBbI

5.6. | CpaBHUTENIBbHAS 1 CpaBHUTENIbHAS XapaKTEPUCTUKA KIJIETOK 3YKapuoOT | XapaKTepHU30BaTh TUIIBI KJIIETOK YKAPUOT:

XapaKTEPUCTHKA KIJIETOK (pacTUTeNnbHOM, )KUBOTHOU, TPHOHOH). pacTuTenbHas1, )KUBOTHAs, TPUOHASL.
3YKapuoOT JdemoncTpanuu CpaBHHBATh MEXIy COO0OH CTPOCHUE U

Tabauie! u cxembl: « CTpoeHHE SYKapUOTHUECKON | KU3HENEATENbHOCTh 3YKAPUOTUYECKUX KIETOK U
KIETKN», «CTpoeHUE )KUBOTHON KIIETKIY, POJIb IPOKAPUOT B OMOIIEHO3aX
«CTpoeHue pacTUTEIILHON KICTKI.
O6opyaoBaHue: CBETOBON MUKPOCKOIT,
MHKPOIIpENnapaTsl paCTUTEIBHBIX, KUBOTHBIX
KJIETOK.
JlabopaTopHas padora «3ydeHue ctpoeHus
KJIETOK Pa3IMYHBIX OPTaHU3MOB

Hroro yacos no teme 10

6 |Tema «O0MeH BelecTB M NpeBpalieHHe JHEPIUH B KJIETKe)
6.1 |OOMeH BemecTB — 4 AccuMUISIMS U JUCCUMMWISALIUS — ABE CTOPOHBI PackpsiBaTh conepxaHue TEPMUHOB U ITOHATUI:
METa0OoIN3M MeTabonmn3ma. Turmel oOMeHa BEIeCTB: oOMeH BeniecTB (MeTaboIM3M), ACCUMUIISLIUS

aBTOTPO(HBIN U TeTepOTPOdHBIN. YUacTue
KHCII0pOoJia B OOMEHHBIX MPOIleccax.
DHepreruyeckoe odbecrneyeHne KIeTKH:
npeBpanieane AT® B 0OMEHHBIX MpoIeccax.
DepMEHTATUBHBIN XApaKTEeP PEAKLUM KIETOYHOTO

(aHa®oMM3M), WIIH TTACTUYECKUA OOMEH,
JTUCCUMMIIATINS (KaTabOIM3M ), WITH SHEPTeTHICCKUI
00MeH, aBTOTPOdBI, reTepoTPOdbI, aHAIPOOHI,
a’po0kI, PEPMEHTHI, AKTUBHBIHN IIEHTP, CYOCTpaTHAs
cneuu(UIHOCTh, KOPEPMEHTHI, OeNTKN-aKTUBATOPHI U
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue

n/n (memuwt) Kypca yacoe odyuarowuxcsa
MeTabonmn3ma. DepMeHTHI, X CTPOCHHE, CBOMCTBA | OCIKH-UHTUOUTOPEI.
u MexaHu3M nerictusi. KodepmenTsr. Otnnyus [TepeuncnaTh 0COOEHHOCTH IIACTUYECKOTO U
(epMEHTOB OT HEOPTraHUYECKUX KaTaIN3aTOPOB. JHEPreTHuecKoro oOMeHa B KJIETKE; yCTaHABINBATh
benku-akTuBaTOpPbI M OCIKU-UHTUOUTOPBHI. B3aMMOCBS3b MEXK/1y TNIACTUYECKUM U
3aBHUCUMOCTb CKOPOCTH (DEPMEHTATUBHBIX PEAKIUI | HEPreTUUECKUM 0OMEHOM.
OT pa3INYHbIX (HaKTOPOB. PaznuuaTh THIIBI 0OOMEHA BEUIECTB: aBTOTPO(DHEIN 1
JdemMoHcTpanun reTepoTpOHBIN.
TaOnuiel 1 cxembl: «DOTOCHHTERY, [Toxa3pIBaTh pOJIb KUCIOPOAA B OOMEHHBIX
«OHepreTrueckuii o0OMen», «bruocunTes Oenkay, nporeccax.
«Ctpoenue GpepMeHTay, «XEMOCUHTE3Y. CxemaTHuecku n300pakaTh CTpOeHUE QepMeHTa.
Oo0OopynoBaHue: CBETOBOI MUKPOCKOIT; Otnnvath pepMEHTHI OT HEOPTAHUYECKUX
00opy0BaHKE AJI IPUTOTOBJICHHSI IIOCTOSIHHBIX U | KATaJIM3aTOPOB U ONPEIENATh UX POJIb B
BPEMEHHBIX MUKPOIIPETapaToB. (GYHKIIMOHUPOBAHUHU KUBBIX CUCTEM, B
JlabopaTopHas padora «3yueHue MIPOMBIIIEHHOCTH, B METULIMHE, B TOBCETHEBHOM
KaTaJIUTHYECKON aKTUBHOCTH (PepMEHTOB (Ha JKU3HH YEJIOBEKa.
pUMepe aMIJIA3bl HIIA KaTamasbl). CTaBUTh SKCHEPUMEHT 1O BBISIBICHUIO
JlabopaTopHnasi pa6ora «/3yuenue KaTaJIUTUYECKON aKTUBHOCTH MEPOKCUAA3HI,
(hepMEHTATUBHOTO pacCIICTUICHUS IEPOKCUIA aMuIIa3bl, 00BSACHSATH TIOTYyYEHHBIC PE3YIbTAThI
BOJIOPOJIa B PACTUTEIBHBIX U )KHUBOTHBIX KIETKAX)

6.2 | ABTOTpOQHBIH THIT 3 [lepBUYHBIN CUHTE3 OPraHMYECKUX BEIIECTB B PackpeiBath copepkaHue TEPMUHOB U TOHATHIA:

oOMeHa BEIIECTB. kietke. doTocuHTE3. dboTocuHTE3, Paspl HoTOCHHTE3A (CBETOBAS,
dorocuHTE3 AHOKCU2eHHbLU U OKCUSEHHBLU homocunmes y TeMHOBasl), hoTosn3, GochopUIupoOBaHUE, ITHUKIT

baxmepuil.

Csemocobuparowue nuemeHmol U NUSMeHmbl
peaxyuonHo2o yenmpa. Poiab XJI0poIacToB B
nporecce porocurTe3a. CBETOBas 1 TEMHOBAS
baspl. @omoovixanue, Cs-, C4- u CAM-munwi
¢omocunmesa. llpogykTuBHOCTH (POTOCHHTE3A.
BrnusiHue pa3nuHBIX (aKTOPOB HA CKOPOCTh
doTocuHTe3a. 3HAUeHUE (OTOCHUHTE3A.

KanbBuna, HAJI®+ (mepeHocuuk BOa0poa).
XapakTepHu30BaTh INIACTUYECKUI OOMEH Kak 3Tarl
o01iero oOMeHa BeIecTB; COObITHS (POTOCHHTE3
(peakiuu CBETOBOM U TEMHOBOH (a3); poib
XJIOPOIIJIACTOB B IpoLecce (POTOCHHTE3A.

BBISABIIATE IPUYUHHO-CIIECTBEHHBIE CBSI3U MEXKIY
HIOIJIOIEHHEM COJTHEYHOH SHEPrUM XJIOPOPHUIUIOM U
cuHTe30M MOoJiekys1 ATO.
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
JeMoHcTpauun CpaBHUBATH HCXO/IHBIC BEIIECTBA, KOHEUHBIE
optpetst: JIx. [Tpuctiau, K.A. Tumupsses. MPOAYKTHI M YCIOBUS IPOTEKAHUS PEAKIIUN CBETOBOM
Tabuumibl ¥ cxeMbl: «DOTOCHHTE3Y U TEMHOBOH (a3 (poTocuHTE3A.
VYcTaHaBnMBaTh B3aUMOCBSI3b MEX1Yy (POTOCUHTE30M
Y IbIXaHWEM; CBETOBOM M TEMHOBOW PEaKLIUSIMU
dorocunTe3a. OrieHUBaTh 3HaAUCHUE POTOCUHTE3A
IUIS SKU3HU Ha 3eMile
6.3 | ABTOTpO(HBIH THUTT 1 XemocunTes. PazHooOpasue opraHn3MoB- PackpsiBaTh conepxaHue TEPMUHOB U ITOHATU:
oOMeHa BeIIeCTB. XEMOCHHTETHUKOB: HUTPUPUIUPYIONINE OAaKTePUH, | XEMOCHHTE3.
XeMocHHTE3 xKene300aKkTepuu, cepobakTepun, BOJIOPOIHbIE OOBSICHUTD CYIIHOCTh XEMOCHUHTE3a, PACKPHIBATh €r0
OakTepuu. 3HAUCHHE XEMOCHHTE3A. 3Ha4YeHue B bmocdepe.
JdemMoHcTpauun [TpuBOIUTE IPUMEPHI XEMOCUHTE3UPYIOIINX
[optpetsr: C.H. Bunorpanckuii, I'.A. 3aBap3uH. Oaktepuil (HUTpUPUITUPYIOIIHE OaKTEPHH,
Tabmuiet u cxembl: «DOTOCHHTE3Y, «XEMOCHHTE3» | KeIe300aKTepun, cepoOaKTepru, BOJOPOIHBIC
JlabopaTopnasi pa6ora «CpaBHEHUE MPOLECCOB OaKTepun) M XapaKTeprU30BaTh UX
(dboTOCHHTE3a U XEMOCHHTE3) KU3HENICATEILHOCTb.
CocTaBisITh ypaBHEHHSI pEaKIIMii XeMOCHHTE3a.
CpaBHUBATh XeMOCHHTE3 € (POTOCUHTE30M
6.4 | DHepreTuyeckuil 3 AHa3poOHBIEC OpraHu3Mbl. Buibl OposkeHUs. PackpeiBath copepkaHue TEPMUHOB U TOHATHIA:

00MEH — TUCCUMMIISIIAS

[TpomykThl OPOKEHHUS ¥ UX MCTIOJIb30BaHUE
YeJIOBEKOM.

AHa’poOHBIE MUKPOOPTaHU3MBI KaK O0BEKTHI
OMOTEXHOJIOTHH U BO30YyIUTENN O0Ie3HEH.
AspoOHBIE OpraHu3MBbI. DTaIbl YHEPTETUUECKOTO
oOMeHa.

IToaroroButenpHbIM TaN. I THKOIN3 —
OCCKUCIIOPOTHOE PACHICTUICHHUE TIIFOKO3HI.
buonornyeckoe okuciaeHue, MIIH KJISTOIHOC
nbixanue. Poib MUTOXOHIpUH B mpolieccax
OMOJIOTHYECKOTO OKUCIICHUS.

3Tarbl YHEPreTUYECKOT0 0OMeHa —
MOATOTOBUTEBHBIN, OECKUCITOPOIHBIN
(aHa’pOOHBIIA),

KHCJIOPO/IHBIH (a39pOOHBIN ); TIIMKOIN3,

Opo’keHne, OMOIOTHYeCKOe OKUCIICHUE (JIbIXaHue),
ki KpeOca,

OKHCTUTENBHOE PoCHOpUIUpPOBaAHHE, POTOHHBIN
rpagueHt, npotonHas AT®-cuHTaza.
[Tepeuncnarb 0COOEHHOCTH

SHEpreTuueckoro ooMeHa B kjietke. OnuchIBaTh
ATaIbl YHEPTETHUECKOT0 0OMEeHa
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No
n/n

Haumenosanue pazoena
(memuwt) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegrble 6uobl OeasmenbHoCHuU
oodyuarouwuxcs

[uxnuyeckue peakiuu.

OxkucnurenbHoe hochoprmmpoBanue. dHepeus
Membpanno2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmasoi.
[IpeumyiecTBa a3poOHOTO IMyTH OOMEHA BEIIECTB
nepesa aHa’poOHBIM. D (HEKTUBHOCTH
OHEPreTHYECKOr0 OOMEHa.

JdeMoHcTpauuu

Hoprpetsl: B.A. Ourensrapar, I1. Muruens.
Ta0nuiel ¥ cXxeMbl: « DHEPreTHUECKUI 0OMEH».
JlabopaTopHas padora «CpaBHEHHE TPOIIECCOB
OpO’KEeHUS U IBIXaHUSD»

(TTOATOTOBUTEHHBIN, OECKUCIOPOIHBIH,
KHCJIOPOJIHBIIN) U CPAaBHUBATH MX MEKIY COOOM.
XapakTepu30BaTh peaKuu IIIMKOIN3a, OpOKEHHUS,
KJIETOYHOTO JIbIXaHUSI.

VYcTaHaBnuBaTh B3aUMOCBSI3b MEXKITY TITHKOJIU30M,
KJIETOYHBIM JIBIXaHUEM U CUHTE30M MoJiekya ATO.
CocTaBiaTh ypaBHEHUsI OCHOBHBIX 3TArOB
HHEPreTHYECKOTO OOMEHa B KIIETKE.

PaccuuThiBaTh 3HEpreTHUECKYI0 3P (HEKTUBHOCTH
TJIMKOJIN3a U OMOJIOTMYECKOTO OKHCIICHHUS.

Ha3zbIBaTh HCXOIHBIE BEIlIECTBA, KOHEUHBIE TPOIYKTHI
U YCIIOBHSI POTEKAHUS pEaKIIMi SHEPreTHYECKOTO
oOMeHa.

CpaBHHMBATB SHEPTETUIECKYIO YD PEKTUBHOCTH
OECKUCIOPOIHOTO U KHCIIOPOTHOTO 3TAMIOB KOHEUHBIE
MPOJIYKTHI M YCIIOBUS TPOTEKAHUS peakluii
HHEPreTHYECKOT0 OOMEHa SHEPreTHYECKOr0 0OMEeHa

Htoro gyacos o Teme

11

7 |Tema «HacaeacrBenHasi uHGopManus U peaan3anus €€ B KJIeTKe»
7.1 | Peakuuu MaTpU4HOTO 3 Peakiium MaTpuyHOTO CUHTE3A. PackpeIBath cosiepkaHre TEPMUHOB U TIOHSATUI: TEH,
CHUHTE3a [IpuHIHII KOMITJIEMEHTAPHOCTU B PEAKLIUSX TE€HETUYECKUI KO, KOJOH (TPHUILIET), CTON-KOIOHBI,

MAaTpUYHOIrO CUHTE3a. Peanu3anus HaciaeCTBEHHON
uHpopmanuu. ['eHeTnueckuit KoJ, ero CBOMCTBA.
Tpanckpunuus — MatpuuHblii cunte3 PHK.
[IpuHIMITBI TPAHCKPUILIMK: KOMIIJIEMEHTAPHOCTb,
AHTUNAPALIEIbHOCTh, ACUMMETPUYHOCTb.
Co3spesanue mampuunwvix PHK 6 sykapuomuueckou
knemxe. Hexooupyrowue PHK.

Pemenue sneMenTapHsbIX 3a7a4 no teme «Peakuu

MaTpuLa, MaTpUYHbIN CUHTE3, TpaHcKpunuus, PHK-
noJInMepasa, MPOMOTOp, CIUIAMCUHT, UHTPOH, SK30H.
XapakTepu30BaTh pEaKIIMK MaTPUYHOTO CUHTE3A,
CBOMCTBA FreHETUYECKOTO Koma. OIHCHIBATH ATAIIhI
TPAHCKPUIILIUK U TPAHCIISAINMN; YCTAaHABIMBATh
B3aMMOCBSI3b MATPUYHBIX PEAKIINI B KIETKE;
CXeMaTHYECKH N300pakaTh MAaTPUYHBIC PEAKITUN
TPAHCKPUIILIMY U TPAHCIISIIUH.

14



Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
MaTpUYHOTO CUHTE3a». Pemats Ouosiornueckue 3aaud Ha ONpeIeIICHIE
JdemoncTpanuu nocienoBareabHoCcTH HyKIeoTu0B JJHK 1 MPHK,
[Moptpert: H. K. Konb1ioB. Tabauibl ¥ cCXEMBI: MIPUMEHSIA 3HAHUS O PEAKIMSIX MAaTPUYHOTO CUHTE3a,
«buocunres Genkay, «I eHeTHueCKUl KOI» TeHETUYECKOM KOJIe, TPUHIIUIIE KOMIJIEMEHTapHOCTH
7.2 |CunTes Oenka 3 Tpancnsauus u € sTanbl. Y4acTue TPaHCHOPTHBIX | PackphIBaTh coiepkaHne TEPMUHOB M TOHSTUIA:
PHK B Onocunrese 6emnka. YciioBust OMOCHHTE3A TpaHcisius, antuko1od, TPHK, amunoanun-TPHK-
oenka. KogupoBanue amuHokucnot. Pons pubocoMm |cuHTeTasa (Koaasa), moaupudocoma (oaucoma).
B OMOCHHTE3e Oernka. XapakTepu30BaTh CBOMCTBA FTEHETUYECKOTO KOJIa.
Pemienne sneMeHTapHBIX 3a/1a4 MO TEME OnuceIBaTh ATaNbl TPAHCISIUN U CXEMATHUECKU
«buocunTe3 GeNKOBY. n300paxxaTb MAaTPUYHbBIE PEAKLIUN TPAHCIISALIH.
JdemoncTpanuu PemaTte Ononornyeckue 3aaun Ha onpeieTICHUE
Tabnuiel 1 cxeMbl: «bruocunTes Oenkay, aaTukononoB TPHK, mociaenoBareasHOCTH
«"eneTnueckuii Koa» AMUHOKHCJIOT B MOJIEKyJie OesKa, IPUMEHsIsI 3HAHUSA O
peaKIusAX MaTPUYHOTO CUHTE3a, TEHETUYECKOM KOJIE,
MIPUHITUTIE KOMIUIEMEHTAPHOCTH
7.3 |MexaHu3MBbl 3KCIIPECCUU 2 Coepemenuvie npedcmasienus 0 cmpoenuu 2eHog. | PackpeiBaTh cojiepkaHie TEPMUHOB U TIOHSTHI:
TEHOB Opranuzanys reHomMa y mpoKapuoT U 3yKapHoT. OMepaTop, ONEPOH, CTPYKTYPHbIE T€HbI, TPOMOTOP,
Perynsius akTHBHOCTH T€HOB Y POKAPHOT. penpeccop.
['unoresa onepona (®. XKakob, K. Maho). OnuceIBaTh CTPYKTYPY T€HOMA MTPOKAPHOT;
MonexynapHvle Mexanuzmvl IKCNpeccuu 2eHo8 y XapaKTepu30BaTh paboTy UHIYIHOEIHHOTO U
aykapuom. Ponv xpomamuna 6 pecynayuu pabomul | peripeccu0eIbHOro OnepoHa.
2eH0g. Perynsinusi 0OMEHHBIX MPOIIECCOB B KJIETKE. | BBIIENSATh CTPYKTYpPHYIO U PETYJISITOPHBIE YaCTH TeHA
Knerounsiii romeocras. AYKapHOT.
JdeMoHcTpauumn CpaBHHMBATH NPOLECCHI IKCIIPECCUU TE€HOB Y
Tabmuie! u cxembl: «bruocuHTe3 OGemKay, MPOKAPHUOT U FYKAPUOT. XapaKTepU30BaATh TUIIOTE3Y
«"eHeTHUeCKHI KOI» onepona (P. XKakob6, K. Mano).
OrnuceIBaTh MEXaHU3M TOJIEPKAHUS
KJIETOYHOTO TOMEOCTa3a
7.4 | OCHOBBI BUPYCOJIOTHH. 3 Bupycol — HeksieTouHbIe POPMBI KUZHH U PackpeiBath cosiepaHre TEPMUHOB U MOHSITUI:
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n/n

Haumenosanue pazoena
(memuwt) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegrble 6uobl OeasmenbHoCHuU
oodyuarouwuxcs

WNudopmarronnas
ouosnorus

obnurarHeie napa3uThl. CTpOCHUE IPOCTHIX
CJIOKHBIX BUPYCOB, PETPOBUPYCOB, OakTeprnodaros.
Kuznennwiti yuxn JJTHK-codepoicawux supycos,
PHK-cooepoicawux eéupycos, bakmepuogazcos.
Obpamuas mpanckpunyus, pegepmasa, uHmezpasa.
BupycHblie 3a0071eBaHUS YETTOBEKA, )KUBOTHBIX,
pacrenuii. CIIN1, COVID-19, counanbubie u
MEIUIIUHCKUE MTPOOIIEMBI.

buoungpopmamuxa: unmezpayus u anaiuz bonvuiux
Mmaccugos («bigdatay) cmpykmypHovix
buonozuveckux oanuvix. Hanomexuonozuu 6
ouonozuu u meouyure. [lpoecpammupyemvie
@dynxyuu benxos. Cnocodvl 00cmasKu 1eKapcms.
JdemoncTpanuu

Iloprper: /1.M. IBaHOBCKHIA.

Tabuunsl 1 cxeMbl: «I €eHeTHYECKUHA KO,

«Bupyco, «bakrepuodarmy.
IIpakTyeckas padora «Co3nganue Mmoaenu
BUpPYyCa»

BUPYC, BUPUOH, CEP/IIIEBUHA, KATICUI, OOpaTHAsI
TPAHCKPUIILIHUSI, PETPOBUPYCHI, OakTeprodar, BUPyC
uMMmyHoaeduiuTa yenoseka (BUY), mpupogHo-
0YaroBbie HH(EKIINH.

XapakTepu30BaTh BUPYChHI, PETPOBUPYCHI U
Oakteprodaru Kak BHyTPUKICTOUHBIX Tapa3UTOB
MPOKAPUOT U DYKAPHUOT.

N3narath runoTessl SBOIIOIMOHHOTO TPOUCXOKICHHUS
BUPYCOB.

OnuceIBaTh MEXaHU3M B3aMO/ICHCTBUS BUpYyCa U
KJIETKH, MH(EKIIMOHHBIN BUPYCHBIN MPOIIECC.
XapakTepru3oBaTh MEXaHU3MbI BEPTUKAILHOMU U
TOPU30HTANILHOM Mepeiayu BUPYCOB; 3a00IeBaHU
’KUBOTHBIX U PACTEHUI, BHI3bIBAEMbIE BUPYCAMHU.
HaspiBaTh BUpyCHBIE 3a00JI€BaHNsI, BCTPEYAIOIINUECS Y
YeJI0OBEKa: TPUIIII, KJICIIEeBOH dHIIePaTUT, TeaTuT,
COVID-19, CITUA.

Co0bmro1aTh paBUIIa MOBEICHUS B OKPYKArOIIeh
PUPOIHOIL cpelie, Mep MPOPUIAKTUKHI
pacrpocTpaHeHUs BUPYCHBIX 3a00JIeBaHUi (B TOM
yucie BUY-undeximn)

Htoro gyacos o Teme

11

8 |Tema «’KH3HEeHHBIN IUKJ KICTKI
8.1 |JKu3sHeHHBIN UK 1 KiteTouHslii K1, €10 NEPUOABI U PETYIIALIUS. PackpsiBaTh conep:kaHue TEPMUHOB U ITOHSATUN:
KJIETKH NuTtepdaza u muto3. OCOOEHHOCTH TIPOIIECCOB, KJICTOYHBIN UK, HHTepda3a. [lepeuncnsars nmepruoast

npoTtekaromux B uaTepdase. [loaroroBka KJIeTKu K
JIEJICHUIO.

[IpecurTeTHYECKUH (TTIOCTMUTOTHICCKU),
CHHTETHYCCKUM 1 MOCTCUHTETUICCKUM

KN3HCHHOI'O MUKJIA KJIICTKH U XapaKTCPU30BaTh
IMPOTCKAOIINEC B HUX ITPOLCCChI
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue

n/n (memuwt) Kypca yacoe odyuarowuxcsa
(mpeMuTOTHYECKUI ) IEpUOAbI HHTEP(A3HI.
JdemoncTpanuu
Tabmuipel 1 cxeMbl: « KU3HEHHBIN 1K KIIETKH,
«Mwuto3»

8.2 |MaTpuyHbIil CUHTE3 3 Martpuunsiii cuate3 JJHK — pennukanus. PackpeiBath cosiepkaHre TEPMUHOB U MOHSITUI:

JIHK. Xpomocomsl [Ipunuuns! permukanuu JHK: perukanys (peayIuIMKanus ), KOMIUIEMEHTapHOCTb,

KOMILJIEMEHTApHOCTb, II0JyKOHCEPBAaTUBHBII a”HTunapamienbHocts, JJHK-nonmmepasa, Tenomepa,
CUHTE3, aHTUIIAPAJUIEILHOCTh. MeXaHu3M peIUTMKAIIMOHHAs BUJIKA, XPOMOCOMa, XPOMOCOMHBIN
peruukamuu JJHK. Xpomocomel. Ctpoenune Ha0O0p, HYKJICOCOMBI, CECTPHHCKHE XPOMATH/IbI,
xpomocoMm. Temomepsl 1 Tenomepasa. LEHTPOMEPA, KAPUOTUI, TATUIOUHBIN U TUTIIIOUTHBII
XPOMOCOMHBII HA0OP KIETKU — KAPUOTHII. HabOp XPOMOCOM, TOMOJIOTUYHBIE XPOMOCOMBI,
JIMTIoMTHBIN U TAIUIOUIHBIN HAOOPBI XPOMOCOM. | TTOJIOBBIE XPOMOCOMBI.
['omonoruunsie XxpoMocoMBlL. [10710BBIE XPOMOCOMBI. | XapaKTepU30BaATh CTPOEHUE XPOMOCOM, KAPHOTHUIIOB
JdeMoHcTpauuu OpraHu3MOB.
Tabuunel 1 cxeMsl: « KU3HEHHBIH UK KIETKA, [Tepeuncnsts npuniuns! perukanuu JJHK u naBath
«Ctpoenue xpomocom», «Pemnmukarus JJTHK». UM COJIEpKATEIbHYI0 XapaKTEPUCTHUKY.
O6opyaoBaHue: CBETOBOM MUKPOCKOIT, OnuceiBath Mexanu3M perunkanuu JJHK.
MHUKponpenapaThl: «MUTO3 B KJI€TKaxX KOPEIIKa CxeMatnuecku 1300pakaTh CTpOCHHE MeTada3HOU
JTyKay. XPOMOCOMBI.
JlabopaTopHas padora «3ydenue xpomocom Ha | PaznuyaTs XpoMOCOMBI
TOTOBBIX MUKpOITpenapaTax» Ha MUKpoIIpenapaTtax 1 Mukpodotorpadpusx

8.3 |JleneHue KIIETKH — MUTO3 3 Jenenune knetku — Muto3. CTaauu MUTO3a U PackpsiBaTh coepkaHUuE TEPMUHOB U ITOHATUN:

MPOUCXOISIINE B HUX MPOIeCChl. THUITBI MUTO3A.
Kapuokunes u uurokunes. buonoruueckoe
3HAYCHUC MHUTO3a.

Pemenue 3agad o muTosorun (M3MEHEHUE
TEHETUYECKOTO Habopa KIETKH BO BPEMsI MUTO3a).
JdemoncTpanuu

Ta0uunel ¥ cxeMbl: « KU3HEHHBIN UK KIETKW,

«Crtpoenue xpomocomy, «Pemnukarus JJHK»,

MUTO3, Tpoaza, meradasa, anadasa, Tenodasa,
KapUOKUHE3, IIATOKUHE3, BEPETCHO JICJICHHSI,
MmeTadaszHas INIaCTUHKA, 00pO3/1a JICICHHS.
[TepeuncisaTs mocae0BaTENbHOCTh CTAANN MUTO3a U
OTIMCHIBATh IPOUCXOISIINE HA HUX TPOIIECCHI.
CpaBHHBATh 0COOCHHOCTHU MPOTEKAHUS MUTO3a B
pPacTUTENBHBIX U JKUBOTHBIX KIIETKAX.

OOBACHATH OMOJIOTMYECKHUI CMBIC MUTO34.
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
«Muros». Paznuuars cTaguu MUTO3a Ha MUKpOIIpENapaTax u
Oo0opynoBaHue: CBETOBOI MUKPOCKOIT; Mukpodororpadusx. Pemars 3agaun
MUKpormpenaparsl: «MuUTO3 B KJIeTKax KOpenika
JTyKay.
JlabopaTopHnasi pa6ora «Habmtonenne Mutosa B
KJIETKaX KOHYMKa KOPEIIKa JTyKa (Ha TOTOBBIX
MUKpOIpernaparax)»
8.4 | Perynsuus )KU3HEHHOTO 1 Perynsnus MUTOTHYECKOTO LIUKJIA KIIETKHU. PackpsiBaTh conepxaHue TEPMUHOB U ITOHATU:
LUKJIA KJIETOK [IporpamMupyemas KieTouHas Tudesb — afonTo3. | arnonTo3, nponaudeparnus, TudepeHITnpoBKa.
Knerounoe s1po, xpoMocombl, GyHKITHOHATIEHAS XapakTepru30BaTh PETYISILIUI0 MUTOTUYECKOTO LIUKJIIA
T€HOMHUKA. KJIeTKU. OOBACHATH OMOTOTUYECKHIT CMBICTT
Mexanuzmvi npoaugepayuu, oughgepenyuposxu, 3aMporpaMMHUPOBAHHOMN KJIETOYHON THOCIIH —
cmapeHus u 2ubenu kiemox. «L{ugposas knemrxay — | anonTosa.
buounghopmamuyeckue mooenu QyHKyuoHuposanus | Y CTaHaBIMBATh B3aUMOCBSI3b MEXK/y TOMEOCTa30M
KIemKu. KJIETOK M UX THOECIIBIO
JdeMoHcTpauuu
Tabuunel 1 cxeMsl: « KHU3HEHHBIH UK KIETKAY,
«Crpoenune xpoMmocomy, «Permukanusa JIHK»,
«Mwutoz»
Hroro yacos no teme 8

9 |Tema «CTpoeHue u (PYHKIMH OPTraHU3MOB»
9.1 |Opranusm Kak eAMHOE 2 Buonoruyeckoe pazHooOpazue OpraHu3MoB. PackpsiBaTh conepxaHue TEPMUHOB U
Henoe OnHOKIIETOUHBIE, KOJIOHUAJIbHBIE, MHOIOKJIETOUHBIE | IOHSATHUI: OpraHu3M, OpraH, OpraHelljibl, CHCTEMa

OpraHU3MBlI.

Oco0eHHOCTH CTPOCHHUS U )KUZHEIEATEIbHOCTH
OJIHOKJIETOYHBIX OpraHu3MoB. bakrepun, apxen,
OJITHOKJICTOYHbIE TPUOBI, OJHOKIIETOUHBIE
BOZOPOCIIH, Apyrue npotuctel. KosoHnansHble
opranu3msl. BzauMocBs3b yacreit

OpraHoB, anmapar, (yHKIIMOHAJIbHAsI CUCTEMA,
romeoctas. [lepeuncnsaTe CTpyKTypHO-
(YHKLIMOHAJIBHBIE YAaCTH OJITHOKJIETOYHBIX,
KOJIOHUAJIBHBIX, MHOTOKJIETOYHBIX 1 MHOTOTKaHEBBIX
OpPIraHU3MOB.

XapakTepu30BaTh OCOOCHHOCTH CTPOCHUS U
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue

n/n (memuwt) Kypca yacoe odyuarowuxcsa
MHOTOKJIETOYHOI'O OpraHu3ma. TKaHH, OpraHbl U KU3HEJEATEIBHOCTH OJHOKJIETOYHBIX OPTaHU3MOB,
cucteMbl OpraioB. OpraHu3M Kak eIMHOE LE0E. KOJIOHUAJIBHBIX, MHOTOKJIETOUYHBIX 1 MHOTOTKaHEBBIX
I'omeocras. OpraHu3MOB.
JdemoncTpanuu CpaBHHMBATh MEXKIY COOOM OHOKICTOUYHBIE,
Tabauie! v cxembl: «OJHOKIETOUHBIE BOJOPOCINY, |KOJOHHAIbHBIE, MHOTOKJIETOUYHbIE © MHOTOTKAHEBbIE
«MHOTOKJIETOUHBIE BOAOPOCINY, «bakTepun», OpraHu3MBl
«IIpocreiimmey, «Opransl IBETKOBBIX PACTEHUI»,
«CucTemMbl OpraHoB O3BOHOYHBIX )KMBOTHBIX»,
«BHyTpeHHee CTpOEHNE HACEKOMBIX).
O6opyaoBanue: CBETOBOM MUKPOCKOIT;
MUKpOIpenaparsl OJHOKJIETOYHBIX OPraHU3MOB;
JKUBBIE DK3EMIUISIPbl KOMHATHBIX PACTEHUN;
repOapuu pacTeHUI pa3HbIX OT/IEIOB; BIIayKHbIE
npenaparsl )KUBOTHBIX

9.2 | Tkanu pacteHuit 2 Txanu pacreHuii. TUIIBI paCTUTENIBHBIX TKAHEH: PackpsiBaTh conepxaHue TEPMUHOB U ITOHATUI:
oOpa3oBaTeibHasi, HOKPOBHAs, IPOBOASIIAS, TKaHb, SIHJIEPMUC, TPOOKa, KOPKa, IyO, IpeBECHHA,
OCHOBHas, MexaHnuyeckasi. OCOOEHHOCTH CTPOCHHUS, |JIPEBECHHHBIC BOJIOKHA, JTyOsIHbIE BOJIOKHA, COCY/IbI,
GYHKIMI ¥ pacosiokeHUs TKaHel B opraHax KAMEHHUCTBIE KIIETKH.
pacTeHui. XapakTepru30BaTh TUIbI PACTUTEIbHBIX TKAHEH:
JdeMoHcTpauuu oOpa3oBaTelibHasA, TOKPOBHAs, MPOBOAAIIAS,
Ta6muipl u cxembl: « Tkanu pacteHuit», «Opradbl | OCHOBHAs, MEXaHUYECKAs; TIEPEUNCIISATH OCOOCHHOCTH
LBETKOBBIX pacTeHU», « KOpHEBBIE CUCTEMBI», UX CTPOCHUS U BBIMOJIHsIEMbIE QYHKIIUU
«Ctpoenue crebns», «CTpoeHue JUCTOBON
IUTACTUHKW.
O0opyaoBaHue: KUBbIE YK3EMIUISIPbl KOMHATHBIX
pacTeHuli; CBETOBOM MUKPOCKOIT; MUKPOIIPEapaThl
TKaHe.
JlaGopaTtopnas padora «/3yueHnue Tkanen
pacTeHuin

9.3 | TkaHu )KMBOTHBIX U 2 TKaHM )KUBOTHBIX U Y€JIOBEKA. THUIIBI )KUBOTHBIX PackpsiBaTh conepxaHue TEPMUHOB U ITOHATU:
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
YesioBeKa TKaHEW: SIUTENMaTbHAsl, COCTMHUTEIbHAS, AMUTENNH, CEKPET, MBIIIICUYHBIC BOJIOKHA, HEUPOH,

MbIIIeuHas, HepBHasi. OCOOCHHOCTH CTPOCHUS, HEWPOTrus.
GyHKIUI 1 paciooKeHUs TKaHEel B opraHax XapakTepu30BaTh TKaHHU )KUBOTHBIX U YEJIOBEKa!
YKUBOTHBIX U YeJIOBEKa. SMUTENMaIbHasl, COeAUHUTENbHAS, MbIILICYHAS,
JdemMoHcTpauun HEpPBHAsl; EPEUUCIISATE OCOOCHHOCTHU UX CTPOCHHUS U
Tabmuiel U cxembl: « TkaHU KUBOTHBIX», «CKEJNET | BBIOJIHAEMbIC (PYHKIITHH
yenoBekay, «llummeBapurtenbHas cuctema,
«KpoBeHnocHast cuctemay, «JlprxarenpHas cucTeMay,
«HepsHas cuctemay, «Koxay», «Mplieunas
CHCTEMAY.
Oo0OopynoBaHue: CBETOBOI MUKPOCKOIT;
MHKpOTpenapaThl TKaHEH.
JlabopaTopHas padora «/3yueHue TkaHeu
YKUBOTHBIX)»

9.4 |Opransl. CucreMsl 1 Opransl. BereraTuBHbIE U T€HEPATUBHBIE OPTraHbI PackpsiBaTh conep:kaHue TEPMUHOB U ITIOHSATUN:

OpraHoB

pactenuid. Opraibl U CUCTEMbI OPTaHOB KUBOTHBIX
1 yesnoBeka. OyHKINKU OPraHoOB U CUCTEM OPTaHOB.
JdemoncTpanuu

Tabmuibl U cxembl: «OpraHbl IIBETKOBBIX
pactenui», «KopHeBbie cucTeMbI», « CTpoeHUE
cte0ist», « CTpoeHHE JTUCTOBOM TUTACTUHKI,
«Cxkenet uenoBekay, «lIuieBapuTenpHas cucTeMa,

«KpoBeHocHas cucremay, «JlpIxareabHasi CUCTEMaY,
«BblaenurenbHas cucremay, «HepBHas cucremay,
«OHJIOKPUHHASL CUCTEMA.

O6opyaoBaHue: KUBbIE HIK3EMIUISIPbl KOMHATHBIX
pacTeHuii; repbapuu pacTeHUI Pa3HBIX OT/ICIIOB;
CKEJIEThI TO3BOHOYHBIX; KOJUIEKIIUU
0eCI03BOHOYHBIX JKUBOTHBIX; BIIaYKHbIE MTPETapaThl
JKUBOTHBIX, CKEJIET YEJIOBEKA.

Opras, KOpeHb, MOOET, IIBETOK, IJIO]I, CEMS, TOJIOBBIC
JKeJe3bl, MOJIOBBIE MPOTOKHU, KOMYJIATUBHBIE OPTaHbI,
CHUCTEMBI OpPTaHOB.

XapakTepru30BaTh BETETATUBHBIE U TEHEPATUBHBIC
OpraHbl paCTEHU, COMaTHYECKUE U PETYISITOPHBIE
OpraHbl )KUBOTHBIX; IEPEUUCIIATH OCOOEHHOCTH MX
CTPOEHHUS U BBITIOJIHsAEMbIE QYHKIMH. Y CTaHABIMBATh
B3aUMOCBSI3U MEXy CTPOCHUEM OPTaHOB U UX
GyHKIISMU.

Paznuuath BUIbI TKaHEN, OPraHbl U CUCTEMBI
OpraHoOB, B TOM UYHCJIE YeJIOBEKa, Ha
MUKpOIpenaparax, BIaXHbIX penaparax, repoapusx
u MukpodoTorpadusx, Tabauiax, MOJCIIX U
MYJISDKAX
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
JlaGopaTopHas padora «/3yuenue opranoB
[[BETKOBOT'O PACTECHUS)
9.5 |Onopa Tena opraHu3MoB 1 Omnopa tena oprann3moB. Kapkac pacteHuil. PackpeiBath cosiepaHre TEPMUHOB U MOHSITUI:
CkeneThl OJHOKJIETOUHBIX U MHOTOKJIETOYHBIX OTIOPHBIE CUCTEMBI, 000JIOUKH KIETKH, (pruOpHUILIbI,
KUBOTHBIX. KapKac, Hapy>KHbIH cKeJleT (XUTUHOBBIN TTOKPOB),
Hapy»xHnblii 1 BHyTpeHHuil ckener. CTpoeHue u TUAPOCTAaTUYECKUN CKENIET, BHYyTPEHHUN CKEJIET,
THUIIBI COEAMHEHUS KOCTEH. KOCTHU (AJIMHHBIE, KOPOTKHE, IJIOCKUE), COCTUHEHUS
JdemoncTpanuu KOCTEM, HEMOABUKHBIE (IIBBI), TOJIYIIOABUKHBIC,
Tabmuiet u cxembl: «CTpoeHue cTeOms, MOJABUKHBIE (CYCTaBbl), OT/IEIIbI CKEJIEeTa
«CTtpoeHue INCTOBOM TUIACTUHKNY, «CKeneT MTO3BOHOYHBIX KUBOTHBIX: YEPEII, OCEBOU CKEIIET
YeJI0OBEKay. (MTO3BOHOYHUK, TpYIHAs KJIETKa, XOpAa), mosca
OO6opyaoBaHme: cKeJleThl TO3BOHOYHBIX; BIAXKHbIE |KOHEYHOCTEN, CBOOOIHbIE KOHEYHOCTH.
IpernapaThl )KUBOTHBIX; CKEJIET YEI0BEKa, OnuceIBaTh HapYKHBIA U BHYTPEHHUI CKEJIETHI
PaKOBHHBI MOJUTFOCKOB; KOJUIEKIIUM HACEKOMBIX, YKUBOTHBIX, CTPOEHUE U TUIIbI COEIUHEHUS KOCTEH.
UTJIOKOXKHUX VYcraHaBinuBaTh B3aUMOCBSI3U MEXAY CTPOCHHEM
OTIOPHBIX CHCTEM U MX (QYHKIIUSIMHU B OPraHU3ME.
CpaBHUBATH CTPOEHUE OMOPHBIX CUCTEM PACTEHUN U
YKUBOTHBIX
9.6 |JIBmxeHuEe OpraHu3MOB 1 JIBrm>keHre opraHu3mMoB. JIBUKeHNE PackpeiBath copepkaHue TEPMUHOB U TOHATHIA:

OJTHOKJICTOYHBIX OPraHU3MOB: aMEOOUIHOE,
KTYTUKOBOE, PECHUYHOE.

JIBM>KE€HNE MHOTOKJIETOYHBIX PACTECHUI: TPOIIU3MBbI
Y HACTHH.

JIBKEeHME MHOTOKJIETOYHBIX )KUBOTHBIX U
YeloBeKa: MbIlleyHas cucreMa. Peduexc.
CkeneTHbI€ MBIIIIIBI U UX paboTa.

JdemoncTpanuu

Tabau1e! u cxembl: «OHOKIETOUHBIE BOJOPOCII,
«IIpoctermuey, «CTpoOE€HHUE MBIIIIBDY,

«MpllIeynas cucteMa

JBUKEHHE, IBUTATEIIbHbIE OPraHeIUIbl, IBUYKEHUE
npoctermux (amMmEOonIHOE, KIYTUKOBOE,
PECHUYHOE), IBUKEHUE PACTEHUN (TPOIIU3MBI,
HACTHUH ), MBIIIIEYHBIE CUCTEMBI (COKPATUTEIbHBIC
BOJIOKOHIIA, KOXKHO-MYCKYJIbHBIN MEIIIOK, CKEeJICTHAS
MYCKYJIaTypa), CKEJIETHAasi MbIIILA (MbILIEYHOE
BOJIOKHO, MHO(HOPHIIIA), BBICIINE IBUTATEIbHBIC
[IEHTPBI, pad0Ta MBI (JIBUTATEIbHAS,
COMAaTHYECKas ), MBIIIEYHOE YTOMJICHHE.

XapaKTepI/ISOBaTB BUJBI IBUKCHUS OAHOKJICTOYHBIX U

MHOT'OKJICTOYHBIX OPraHu3MOB.
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
OnuceIBaTh CKEIETHHIE MBIIIIIBI M UX paboTy.
YcTanaBnMBaTh B3aUMOCBSI3b MEXKIY CTPOSHUEM
OTIOPHBIX CUCTEM U JIBU)KEHUSIMU OPTaHU3MOB
9.7 |Ilutanue opraHu3MoB 3 [Turanue opranusmos. [lornomnienrue Boabl, PackpriBath copepkaHue TEPMUHOB U TTOHATHIA:
YTJIEKUCIIOTO ra3a U MUHEPAJIbHBIX BEIECTB nUTaHKe, MUIIeBapeHue, MUIEBAPUTEIbHbIE BAKyOJIH,
PaCTEHUSMH. KUIIIeYHAsl TOJIOCTh, MUIIIEBAPUTENIbHAS TPYOKa,
[MuTanue KUBOTHBIX. MUIIEBAPUTEIBHBIN TPAKT, TUIIEBAPUTEIILHBIC
BHyTpHIIOI0CTHOE U BHYTPUKJIETOYHOE JKeJIe3bl, MUIIEBAPUTEIbHbBIE COKH.
nunieBapenue. [luranrue NO3BOHOYHBIX JKUBOTHBIX. | XapaKTepH30BaTh MUTAHNE KUBOTHBIX;
OTaensl MUIIEBAPUTEIBHOTO TPAKTA. BHYTPUITIOJIOCTHOE U BHYTPUKJIETOUHOE MMUIIEBAPEHHE.
[TumeBapuTeIbHBIC )KEE3bI. Paznuuate Ha n300pakeHUsX (CXemax, TaOInIax,
[TunieBapuTenbHas cCCTEMA YelIOBeKa. MYJIsSKaX) OTJEJIbl MUIEBAPUTEILHOTO TPAKTa U
JemMoHcTpanum MUIIEBAPUTEIbHYIO CUCTEMY YEIOBEKA.
Tabmuie! 1 cxeMbl: « KUIIIEYHOTIOIOCTHBIEY, YcTaHaBIHMBaTh B3aUMOCBSI3U MEXIy CTPOCHHUEM
«[TumeBapurensHas cuctemMay, «Cxema MuTaHUsS OpTaHOB MUIIEBAPCHUS
pacTeHHI».
ObopyaoBaHue: KUBbIE YK3EMIUISIPbl KOMHATHBIX
pacTeHuii; 000opy10BaHUE JIJISl IEMOHCTPALIUU
MOYBEHHOTO M BO3YIIHOTO MUTAHUS PACTEHUH,
pacIIeryieHus Kpaxmaia U 6eJIKOB Mol IeWCTBUEM
bepMeHTOB
9.8 | lpIxaHue opraHu3MoB 2 JlpIxaHue opraHu3MoB. J{pIXaHue paCTEHUM. PackpsiBaTh conep:kaHue TEPMUHOB U ITIOHSATUN:

Jpixanue »kuBOTHBIX. [Iuddy3us razos yepes
MOBEPXHOCTh KIETKU. KOoJKHOE JTbIXaHue.
JlpixaTenpHas MOBepXHOCTh. JKabepHoe u 1€rodHoe
npixanue. /[pixaHue mo3BOHOYHBIX )KUBOTHBIX U
YyeJioBeKa. DBOMIOIIMOHHOE YCI0KHEHHE CTPOCHUS
JETKUX MO3BOHOYHBIX JKUBOTHBIX.

JlpixaTenpHas cucTeMa 4eloBeKa.

MexaHu3M BEHTWISALMM JIETKUX Y ITUL U

nbixanue, 1uddy3us, KOKHOE AbIXaHUE, OPTaHbI
JIBIXaHUSI, IbIXaTeIbHbIE ABUKEHUS, JbIXaTEIbHBIH
HEHTP, JIETOYHBIC 00BEMBI, )KHU3HEHHAS EMKOCTh
JETKUX.

XapakTepru30BaTh IbIXaHUE PACTCHUM; IbIXaHUE
KUBOTHBIX U YEJIOBEKA.

OnuchIBaTh 3BOIOLNOHHOE YCIOKHEHUE CTPOCHUS
JETKUX TO3BOHOYHBIX KUBOTHBIX.
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue

n/n (memuwt) Kypca yacoe odyuarowuxcsa
MJIEKOTIUTAIOMUX. Perynsanus apIxanus. Paznuuath Ha M300pakeHUsAX (cxeMax, Tabuumnax,
JlpixaTenbHble 0OBEMBIL. MYJIsSKaX) AbIXaTeIbHYI0 CUCTEMY YEJIOBEKa.
JdemMoHcTpauun OnuceiBaTh MEXaHU3M BEHTWIIALMU JETKUX Y NTHUI] U
Tabauiel v cxembl: «JlpIXxaTenpHas CHCTEMA. MJIEKOTIUTAIONINX. Y CTAHABIMBATH B3aUMOCBSI3U
O06opynoBanue: 000py10BaHUE IS IEMOHCTPALIUH | MEXKIY CTPOSHHUEM OPTraHOB JbIXaHUS U UX
OIIBITOB I10 U3MEPEHUIO )KU3HEHHON EMKOCTH (GYHKLIMSAMU B OpraHu3me
JIETKUX, MEXaHU3Ma JbIXaTCIbHBIX JBMKCHUM

9.9 |Tpancnopt BemecTB y 2 TpaHcnopT BewmecTB y Oprauu3MoB. TpaHcniopTHele | PackpbIBaTh coep:kaHUe TEPMUHOB U TIOHATHI:

OpraHu3MoB CUCTEMBI pacTeHHUI. TpaHCIIOPT BEILECTB Y TPaHCIOPT BEILECTB, TPAHCIIOPT Yy PACTEHUH,
*KUBOTHBIX. KpoBeHOCHas cuctema u e€ oprasl. KPOBEHOCHAsl CUCTEMA KUBOTHBIX, KPOBb, IJIa3Ma,
KpoBeHocHas cuctema mo3BOHOUYHBIX )KMBOTHBIX U | QOPMEHHBIE 3JIEMEHTHI, KpOBOOOpaIlleHne, KPyru
yenoBeka. Cep/lie, KpOBEHOCHBIE COCY/IbI M KPOBb. | KPOBOOOpAIIEHNs, CEPCUHBIHN ITHKII,
Kpyru kpoBooOpaiienrs. DBOIIOIMOHHBIC mumdoobpamenue, mumda, TMMQPaTHICCKAE COCY/IbI,
YCII0)KHEHHS CTPOEHUSI KPOBEHOCHOW CUCTEMBI auMQaTudecKue y3Iibl, BHyTPEHHSSI Cpelia OpraHu3Ma.
MIO3BOHOYHBIX )KHBOTHBIX. XapakTepHu30BaTh TPAHCIIOPT BEILECTB Y PACTEHUN U
PaGora cepana u e€ perynsiusi. 0ECII03BOHOYHBIX KUBOTHBIX.
JdemMoHcTpanun OnuceIBaTh KPOBEHOCHYIO CUCTEMY JKUBOTHBIX U
Tabauibl U cxeMbl: «OpraHbl IBETKOBBIX YyenoBeKa.
pactenui», «KopHeBbie cucTeMbI», « CTpoeHUE Paznuuate Ha M1300pakeHUsX (CXemax, TaOJInIax,
ctebnsy, «CTpoeHue JUCTOBOH MIIACTUHKNY, MYJISKaX) KPOBEHOCHYIO M TUM(PATHUYECKYIO CUCTEMY
«KposenocHast cuctema», «KpoBeHOCHBIE CUCTEMBI | YETOBEKA.
MO3BOHOYHBIX KHUBOTHBIX» YcTaHaBIMBaTh B3aUMOCBSI3U MEXKIY CTPOECHUEM
OpraHoB KpoBOOOpaleHus U UX (PyHKIUSMH B
OpraHusMe
9.10 |Brinenenuey 1 Brinenenue y opranuzmos. Beinenenue y pacrenuid. | PackpsiBaTh conepkaHue TEPMUHOB U ITOHATUI:
OpraHu3MOB Brigenenue y uBoTHBIX. COKpaTUTENbHBIE BbIJIEJICHHE, TYTTaIUs, TUCTOMA], COKPATUTEIbHbIE

BakyoJsii. Opransl BliesIeHUs. OUIbTpanus,
CeKpelys 1 00paTHOE BcachlBaHHE KaK MEXaHU3MbI
paboTel opraHoB BbiAeNneHus. CBs3b MOJIOCTH Tela C
KPOBEHOCHOM Y BBIIEIUTEIBHON CUCTEMAMHU.

BaKyoOJIl, U3BUTbIE KaHAJIbLIbI, 3BE3JUAThIE KIIETKHU,
BbIJIETIUTENbHBIE TPYOOUKH, MabIIUTUEBBI COCY/IbI,
MOYKH, MOUYETOYHUK, MOYEBOI My3bIpb, HE(POH,
MoYa.
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
Brinenenue y m03BOHOYHBIX JKUBOTHBIX U YEJIOBEKA. | XapaKTepU30BaTh IIPOLIECC BBIIEICHUS Y PACTEHUN U
[Touku. Ctpoenue u GyHKIIMOHUPOBaHHE HE(QPOHA. |KUBOTHBIX.
OO6pa3oBaHre MOYH y YEJIOBEKA. Paznuuate Ha M1300pakeHUsX (cXxemax, TabJInIax,
JemMoHcTpauun MYJISKaX) BBIICIUTEIbHYIO CUCTEMY YEJIOBEKA.
Tabau1e! v cxembl: « BoraenuTenbHast cucteMa OnuceiBaTh MexaHu3M (YHKIIMOHUPOBAHUS HE(PPOHA;
MpoIecc 00pa30BaHUs MOYH.
YcTaHaBiIMBaTh B3aUMOCBSI3U MCKAY CTPOCHHUCM
OpraHOB BBIICICHUS U UX PYHKIUIMHU
B OpraHu3Me
9.11 |3amura y opraHu3MOB 2 3anuTa y OpraHu3MoB. 3aliTa y OJHOKJIETOUHBIX | PackpbiBaTh copepkaHue TEPMHUHOB U TTOHSITUIA:

oprann3mMoB. Criopsl OaKTepuid U IUCTHI
MPOCTEUIINX.

3anmTa y MHOTOKJIETOUHBIX pacTeHuid. KyTukya.
CpencTBa MacCUBHOM U XUMUYECKON 3aIlIUTHI.
DOUTOHLIUBI.

3ammTa y MHOTOKJIETOUHBIX KMBOTHBIX. [IOKpOBBI
Y UX MPOU3BOJIHBIE. 3all[MTa OpraHu3Ma OT
Oose3neil. IMMyHHast cucTema JesioBeka.
KiieTouHblii ¥ TyMOpanbHbIA HMMYHUTET.
Bpoxaéunsiii u mpuoOpeTéHHbIi crerubuiecKuii
UMMYHHTET. Teopust KIIOHAJIbHO- CEJIEKTUBHOTO
ummyHnutera (I1. Opmux, ®.M. bepner,

C. Toneraga).

BocnanurensHble OTBETHI OPraHU3MOB.

Ponb BpOKAEHHOTO KIMMYHUTETA B Pa3BUTUH
CUCTEMHBIX 3a00JIeBaHUH.

JdemoncTpanuu

Ta6muim u cxembl: «Koxay, « UIMMyHHTETY,
«Ctpoenue ctedmsy, « CTpoeHHE JIMCTOBON

IIJIACTUHKH))

KaricyJia, 3H10CIopa, IUCTa, KyTHUKYJIa, CpeACTBa

MaCCUBHOM 3al[UThI, CPEICTBA XUMUYECKOM 3aIHUTHI,

KOXXHBIC ITOKPOBBI, UMMYHHUTCT, MUMMYHHAA CUCTEMA,
AHTUT'CH, aHTHUTCIIO.

XapaKTepI/I3OBaTB BUJIbBI 3allTUTHI Y OAHOKJICTOYHLIX U

MHOT'OKJICTOYHBIX OPraHu3MOB.
OnuceIBaTh CTPOCHHUC KOKHBIX ITOKPOBOB U UX

MPOU3BOAHBIX. PaznmuuaThk Ha M300paxkeHUAX (CXeMax,

TabJIMIax, MyJIsKaX ) OpraHbl UMMYHHOM CHCTEMBbI
YeJloBeKa.

YcTaHaBnMBaTh B3aUMOCBSI3U MEX/1Yy CTPOCHHEM
OpraHoOB 3aIIUTHI U UX QYHKUIUSIMU B OpraHU3Me
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Ne | Haumenosanue pazoena

Konuuecmeo

IIpozpammnoe cooeprcanue

OcHoegrble 6uobl OeasmenbHoCHuU

n/n (memuwt) Kypca yacoe odyuarowuxcsa
9.12 | Pa3znpaxxumMocts 1 2 Pa3gpasxuMocCTh U peryssinus y OpraHu3MoB. PackpsiBaTh conep:kaHue TEPMUHOB U ITIOHSATUN:
peryJsnus PazgpaxxuMocTh y OAHOKIETOYHBIX OPTaHU3MOB. Pa3apaXKuMOCTh, PETYJISILMS, TAKCUCHI, POCTOBBIE
Yy OpPraHN3MOB Takcucel. PazapaxxumMocTpb U peryisius y pacTeHUH. | BelllecTBa (ayKCHUHBI), HEpBHAs CHCTEMa,

PocroBrbie BelecTBa 1 UX 3HAYCHHE. pednexkTopHas perymsius, peduiekc, pedrekTopHas
Hepsnas cucrema u pediiekTopHas peryasnus y JIyTa, NepeHUI MO3T, IPOMEXKYTOUHBINA MO3T,
J)KUBOTHBIX. HepBHas cucteMa u €€ OTIebl. CpPEIHUI MO3T, MO3KE€UOK, IPOJOJITOBATHIM MO3T,
DBOJIIOIIMOHHOE YCIIOKHEHUE CTPOCHUS HEPBHOM | BereTaTUBHAs HEPBHAsI CHCTEMa, T'yMOpasibHas
CHUCTEMBI Y ®KUBOTHBIX. OTJENbI TOJJOBHOTO MO3ra | PEryJIsiliusi, TOPMOHBI, YHAOKPUHHAS CUCTEMA,
MO3BOHOYHBIX )KUBOTHBIX. Pediekc u TUIOTaIaMo- TUO(QU3apHast CUCTEMA.
peduiekropHas nyra. be3ycnoBHbIE U yCIOBHbIE XapakTepu3oBaTh Pa3apPa)KUMOCTh Y OJJTHOKJIETOUHBIX
pedIeKCHI. OpPTraHU3MOB M Pe(PICKTOPHYIO PETYIISAIUIO Y
['ymopasibHast peryyiauus U SHIOKPUHHAsA CUCTEMA | KUBOTHBIX.
JKUBOTHBIX U 4yesoBekKa. JKene3pl SJHIOKPUHHOMN Paznuyars Ha n300paxeHusx (cxemax, Tabaumax,
CHUCTEMBI 1 X TOPMOHBI. /[eficTBHEe TOPMOHOB. MYJISKaX) HEPBHYIO CUCTEMY U €€ OTJIEJIbl; OT/IEIbI
B3aumocBs3b HEPBHOM U 3HIOKPUHHOM CUCTEM. TOJIOBHOT'O MO3Ta TO3BOHOYHBIX )KMBOTHBIX.
l'unoranamo-runoguzapHas cucrema. OnuchIBaTh TyMOPaJIbHYIO PETYJISLHUIO Y dKUBOTHBIX.
JdeMoHcTpauumn PaznuuaTh Ha n300pakeHUsIX (cxemax, TabIumax,
IToprper: MN.II. I1aBnos. MyJISKaX) S9HIOKPUHHYIO CUCTEMY KUBOTHBIX U
Tabauie! u cxembl: «CTpoeHUE THIIPBI», YeJI0BeKa.
«CrpoeHnue miaHapun», « BHyTpeHHee CTpoeHne HaspiBath xesne3bl 3HIOKPUHHOW CUCTEMBI YEJIOBEKA U
NOXIeBoro uepssi», «HepBHas cucrema poioy, BbIpa0aThIBa€Mble UMU TOPMOHBI.
«HepBHas cuctema srymkn», «HepBHas cuctrema | OnuchiBaTh IEMCTBHE TOPMOHOB.
npecMbIKaomuxcs», «HepBHas cuctema nTumy, VYcraHaBinuBaTh B3aUMOCBSI3U MEXKAY CTPOCHHEM
«HepBHas cucrema MiueKonuTammux», «HepBHass | opraHoB HEPBHOU U DHJOKPUHHOM CUCTEM U UX
CHUCTEMa YEJIOBEKa», « JHIOKPUHHAS CUCTEMAY, (GYHKIIUSMU B OpraHU3Me.
«Pedrmexcy. XapakTepHu30BaTh BOJIIOIIMOHHOE YCI0KHEHHE
Oo0opynoBanue: MOICJIA TOJIOBHOTO MO3ra CTPOEHHUS HEPBHOM CUCTEMBI Y KUBOTHBIX
Pa3JINYHBIX KUBOTHBIX

Hroro yacos no teme 21

10 |Tema «Pa3zmMHOkKeHHe H pa3BUTHE OPTaHU3MOB)
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
10.1 | Dopmbl pa3sMHOKEHUS 1 @opMbI pa3MHOXKEHHS OPTaHU3MOB: Oecrooe PackpsiBaTh conepxaHue TEPMUHOB U ITOHATUI:
OpraHu3MOB (BKJTIOYAsi BEreTaTUBHOE) U 10JI0BOe. Buibl pa3MHOXXEHHE, IPOCTOE JeJIeHUE, TOYKOBaHHE,
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CHOPYJISALIMSA, BET€TaTUBHOE PA3MHOKEHHE,
cropyJisius, parMeHTaIus, KIOHUPOBAHHUE. dbparmeHTalMs, KIOHUPOBAHUE, TAMETHI,
JleMmoHcTpauuu criepMaTo30u 1 (CriepMuit), sIHIeKIIeTKa, 3UToTa,
Tabmuiel u cxembl: «BeretaTuBHOE pa3MHOKEHHUE, | KOHBIOTAITHS.
«Turbr Oecrionoro pasMHOXKeHUsD», «PazmHoxkenue |[lepedncisaiTh 0cOOEHHOCTH OECIONIOTO U MOJIOBOTO
XJIAMUJIOMOHABD», «Pa3MHOKEHHE IBTIICHBDY, Pa3MHOXEHHS OPTaHU3MOB. XapaKTepU30BaTh
«Pa3MHOXeHUEe THIPHD) CYIIHOCTH U (hOPMBI OECIIOJIOTO PA3MHOKCHHUS
OpPraHU3MOB; OMOJIOTHUYECKOE 3HAUCHHE OECIIOI0r0
Pa3MHOXKEHHSL.
Pasznuyarh criopy Kak crielaln3upoBaHHYIO KIETKY,
npeIHa3HauYeHHYIO JUIsl OECTIOJI0r0 Pa3MHOXKEHUS, U
criopbl 6akTepuit. OOBSICHATH MPEUMYIIIECTBA
MOJIOBOTO Pa3MHOKEHHUS HaJT O€CIIOBIM.
PackpbIBaTh poJb KIIOHUPOBAHUS B CEICKIUU U
CEJIbCKOM XO3SIICTBE
10.2 |ITosoBOE pa3MHOKEHUE. 3 [TonoBoe pazmHoxeHue. [1o10BbIE KIETKHU, HIIH PackpeiBath copepkaHue TEPMUHOB U TOHATHI:

Meiios

rametsl. Metio3. Ctagun Meno3sa. IloBenenne
XpomMocoM B Meio3e. KpoccuHrosep.
buonorndyecknii CMBICIT MeH03a 1 ITOJIOBOTO
npornecca. Melos 1 ero MecTo B )KU3HEHHOM LIUKJIE
OpraHU3MOB.

Pemrenue 3aa4 1o uToM0THH (M3MEHEHUE
TeHETHYECKOT0 Habopa KIETKH BO BPEMs MUTO3a).
JdeMoHcTpauuu

Tabmuibl ¥ cxeMbl: «Meo03y», «XpoMOCOMBD)

Mei03, OMBaJIeHThI, KPOCCUHTOBEP, MHTEPKUHES,
HE3aBHCHMOE paclpe/ieieHue; KPOCCUHTOBE.
Paznuuate Ha n300pakeHHIX (Cxemax, Tadnuiax) u
MUKpOTIpenaparax 3peiible MoJIOBbIe KIETKU
MJICKOTIUTAIONINX U OPTaHbl PA3MHOKEHUS BBICIITHX
pacTeHUA.

PackpsiBaTh CyIIHOCTH MEH03a, XapAKTEPU30BATh €r0
OT/I€NIbHBIE CTAIUU.

Onpenenars MECTO MeH03a B )KM3HEHHBIX ITUKJIaX
Pa3IUYHBIX OPTaHU3MOB.

OOBsCHATD OMOTOTHYECKU CMBICT KPOCCHUHTOBEPA,
OTMCHIBATH €TI0 MEXAHU3M.
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
CpaBHUBATh MEH03 C MUTO30M; Pa3IU4aTh OTACIbHBIC
UX CTaJIUU Ha MUKpOIIpenapaTax u H300paKeHUsIX
(cxemax, TabnmuIax).
PackpriBaTh 3BOJIOLMOHHOE 3HAYEHHUE IT0JI0BOTO
pa3MHOXKEHUS OpraHu3MoB. Pemiats 3a1aun
10.3 |l"amerorenes. 2 [IpenzaponpieBoe pa3Butue. ['amerorenes y PackpriBaTh conepkaHre TEPMUHOB U MOHSATHMN:
OO0pazoBanue u *UBOTHBIX. [TonoBrIe xene3bl. O0pazoBaHue U raMeToreHes3, ClIepMaTOreHe3, 0OTeHE3, CEMEHHUKM,
Pa3BHUTHE MOJIOBBIX pa3BHUTHE MOJIOBBIX KJIeTOK. CriepMaToreHe3 u SIMYHUKH, CTIEPMATOTOHHUH, CIIEPMATOIIHTHI,
KJIETOK oorene3. CTpoeHHe MOJIOBHIX KIETOK. CIIEpMAaTHU/IBI, CTIEPMATO30U/IbI, OOTOHUH, OOIUTHI,
OmogoTBopeHue u ’MOpHOHATIBLHOE Pa3BUTHE MOJISIPHBIE Telblia, STHIEKIeTKa, aKpocoMa.
AKUBOTHBIX. CIIOCOOBI OIIOOTBOPEHUS: HAapy Xk HOeE, |[lepeuncnsaTs cTaiuy raMmeToreHesa y )KMBOTHBIX.
BHyTpeHHee. [lapTeHorenes. OnuceIBaTh NpoIECC raMeTOreHe3a U ero Mepuoibl,
JdemMoHcTpauun CTPOEHHE MOJIOBBIX KIIETOK.
Tabnuuel u cxembl: «I'amerorenesy, «CTpoeHue Paznuyath 0COOEHHOCTH CriepMaTOTreHe3a M 0OreHesa.
STULIEKIICTKA U CTIEPMATO30H 1. OnwuchIBaTh MPOLIECCH OCEMEHEHUS U
O0opynoBaHmne: CBETOBOM MUKPOCKOIT; OILTOIOTBOPEHUSI, pa3HbIC BAPUAHTHI MAPTEHOTeHE3a
MUKPOTIpEnapaThl SMIIEKIETOK U CIIEPMATO30UI0B.
JlabGopaTtopnas padora «/3yueHnue ctpoeHus
MOJIOBBIX KJIETOK HA FOTOBBIX MHUKpOIMpenapaTax»
10.4 | UnauBuayaibHOE 2 NunuBuyaspHOE pa3BUTHE OPraHU3MOB PackpeiBath copepkaHue TEPMUHOB U TTIOHATHIA:

pa3BUTHE OPTaHU3MOB —
OHTOTCHE3

(oHTOTEHE3).

DOMOpHOJIOTHS — HayKa O Pa3BUTHU OPraHU3MOB.
Mopdghocenes — oona uz enaguvix npooiem
amMbpuoIocUU.

Konyenyusa mopgozeros u mooenu mopgoeenesa.
Cranun >MOpuoTeHe3a >KMBOTHBIX (Ha IPUMEpe
JISITYIIKK).

Hpobnenue. Tumsl apodieHwMs.
Jlemepmunuposannoe u HeOepMUHUPOBAHHOE
opobnenue. bBracmyna, munvl b1acmyn.

OTUIOJIOTBOPEHHUE, 3UT0Ta, OJaCTOMEP, aKPOCOMHAs
peaxuus, IpoHYKJIEeyC, MapTeHOTeHEe3, SMOPUOTEHE3,
npobiieHue, 6IacTymna, MOpyJia, TacTpyia, Heipya,
OpraHoTeHe3, YKToIepMa, Me30iepMa, YHTOJIEpPMA,
1IeJIOM, HepBHast TpyOKa, Xop/a, KHIeuHas TpyOKa.
Onpeaensatb SMOPHOHATBHBINA IEPUO, PA3BUTHUS
OpraHu3Ma M OMHUCHIBATh OCHOBHBIC 3aKOHOMEPHOCTH
nIpoOseHust — 00pa3oBaHKEe OJHOCIOWHOTO 3apOIbIIIa
— OJIaCTYJIBI; 3aBUCUMOCTbD X0/1a IPOOJICHUS OT
KOJIMYECTBA KENTKA B SUIEKIIETKE; TACTPYIISIUIO U
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue

n/n (memuwt) Kypca yacoe odyuarowuxcsa
OcoOeHHOCTH APOOIECHUS MIIEKOTUTAIOIHX. OpraHoreHes.
3apobIieBhie JIUCTKU (TacTpyJIsIus ). 3aKiaaka OO0BsicHATD dTanbl TudHEPESHITMPOBKHA TKAHEH,
OpraHOB U TKaHEH U3 3apObIIIEBBIX JIUCTKOB. 00pa3oBaHUs OpPraHOB M CUCTEM OpPTaHOB.
B3auMHoe BiMsiHUE YacTel pa3BUBAOIIETOCS XapaKkTepru30BaTh PETYISIUI0 SMOPHOHAIBHOTO
3apoapliia (3MOpHOHATBHAS MHAYKINSA). 3aKIaJKa | Pa3BUTHS; CTCPMHUHAIINIO U YMOPUOHAILHYIO
1JlaHa CTPOEHUs )KUBOTHOTO KaK pe3yJibTat WHAYKIIHIO; TCHETUYECKUI KOHTPOIb PA3BUTHA.
UEepaApXUUECKUX B3aUMOICUCTBUI TeHOB. BiusiHue | OO0CHOBBIBAThH BPEIHOE BO3/ICHCTBHE TaOAUYHOTO
Ha SMOPHOHATBLHOE PA3BUTUE PA3TUYHBIX (PAKTOPOB |IbIMA U ATKOTOJIS HA X0 SMOPUOHAIBHOTO U
OKpY KaroIle Cpepl. MOCTAMOPUOHAIBHOTO Pa3BUTHSI OPraHU3Ma YElIOBEKa
JdeMoHcTpauuu
[oprpert: X. llneman.
Taouuie! 1 cxeMbl: « OCHOBHBIE CTAINH
OHTOTEHE3a.
OobopynoBanue: moaenb «Lukn pazButus
TSTYTIKIDY

10.5 |Poct u pa3BuTue 2 Poct u pazButue xxuBoTHBIX. [TocTamMOproHaNbHBIN | PackpbiBaTh cofiepKaHne TEPMUHOB U TIOHSITHA:

KUBOTHBIX nepuo. [Ipsimoe u HenpsiMoe pa3BUTHE. OHTOT€HE3, TOCTIMOPHOHAIBHOE PAa3BUTHE,

PazButne ¢ meramopdo30M y 6€CIIO3BOHOUHBIX U
MO3BOHOYHBIX JKUBOTHBIX. brosjoruueckoe
3HaYeHHE MPSAMOTO U HEMPSIMOTO Pa3BUTHUSA, UX
pacnpocTpaHeHue B mpupoje. Tumsl pocra
KUBOTHBIX. DAKTOPHI PETYIIALUN POCTA )KUBOTHBIX
u yenoBeka. CTaiuu moCcTIMOPHUOHAIEHOTO
Pa3BUTHUA Y )KUBOTHBIX W YCJIOBCKA. Hepnom:l
OHTOreHe3a uenoBeka. CTapeHue U CMePTh Kak
OMOJIOTUYECKHE TPOLIECCHI.

JdemoncTpanuu

Ta6mumib! u cxembl: «IIpsimoe u HepsMoe
pa3ButHe», «Pa3zBuTHe Maiickoro xyka», «Pa3Burue
capaHun», «Pa3BuTHe JATyIIKN.

MeTamopdo3, TMUUHKA, POCT, CTApEHHE, CMEPTh.
XapakTepru30BaTh MTOCTIMOPHOHATBHBINA MTEPHUOT
Pa3BUTHUSI OPraHU3Ma U €T0 OCHOBHBIE (POPMBI.
XapakTepu30BaTh NPSIMOE Pa3BUTHE U €TI0 MEPUOIDI.
N3naratk copep:kaHue TeOpUi CTApEHUST OPTraHU3MOB.
OOBsACHATH OMOJIOTHYECKUI CMBICIT Pa3BUTHS C
mMeTaMmop(ho3oM
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue

n/n (memuwt) Kypca yacoe odyuarowuxcsa
IIpakTyeckas padora «BblsBIeHUE NIPU3HAKOB
CXOZICTBA 3apO/bIIIEH MO3BOHOYHBIX KUBOTHBIX)»

10.6 | Pa3mMHOXeHHE 1 2 PazmHOXXeHUE U pa3BUTHE PACTEHUH. PackpeiBath copepkaHue TEPMUHOB U TOHATHIA:

pa3BUTHE PACTCHUI ["ameTtodut u ciopodut. Meiio3 B )KU3HEHHOM ramMmeTopuT, cnopoduT, aHTEPUINU, APXETOHUH,

[UKJIE PACTECHUM. 3apOCTOK, MEracnopa, 3apoAbIIIEBbI MEIIOK,
O6pa3zoBaHue criop B poliecce Meiosa. CHUHEPIHJIbl, aHTUIIO/Ibl, MUKPOCIIOPA, TIBUIBIIEBOE
l'amerorenes y pacreHui. 3€PHO, IBOMHOE OILIOJOTBOPEHHUE, POCT, MEPUCTEMA,
O1m1010TBOPEHHUE U PA3BUTHE PACTUTEIBHBIX KaMOMii, epruobl OHTOTE€HE3a LIBETKOBBIX PACTEHUH.
OpraHu3MoB. J[BOMHOE OILUIOJOTBOPEHUE Y XapakTepHu30BaTh OCOOCHHOCTH OECIIONoro u
IBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE MI0JIOBOT'O PA3MHOKEHHUSI LIBETKOBBIX PACTEHUM.
CEMEHHU. BoiaensiTe 0cOOEHHOCTH NMPOTEKaHMs TaMETOreHe3a y
MexaHu3MBbl peTyJISIMA OHTOT€HE3a Y PACTEHUM U | IBETKOBBIX pacTeHUil. ONUChIBaTh MPOIECC TBOMHOTO
KUBOTHBIX. OILJIOIOTBOPEHUS Y IBETKOBBIX PACTEHUHN U
JdeMoHcTpauumn OOBSICHSITH €r0 MPEUMYIIECTBA IO CPABHEHUIO C
Hoprper: C.I'. HaBamuH. OIUIOJOTBOPEHUEM Y CIIOPOBBIX U I'OJIOCEMEHHBIX
Tabmuiel U cxeMbl: «JIBOWHOE OIJIOIOTBOPEHHE Y
LIBETKOBBIX pacTeHUil», «CTpoeHue ceMsH
OJIHOJOJBbHBIX U JIBYIOJIBHBIX PACTEHUNY,
«KW3HEHHBIN [IUKIJI MOPCKOM KaITyCThI»,
«KW3HEHHBIN UK MXa», < KU3HEHHBIN ITHKIT
MAIOPOTHUKAY, « KM3HEHHBIN [IUKIT COCHBI».
JlabopaTopHas padora «CTpoeHHE OpraHoOB
Pa3MHOKEHHUSI BBICILIUX PACTEHUI

Htoro yacos o reme 12

11

Tema «I'eHeTHKa — HAYK

a 0 HACJIeACTB

€HHOCTH U UBSMCHYHUBOCTH OPraHu3MOB»

11.1

Hctopus ctaHoBiIeHUS U
Pa3BUTUSI TEHETUKU KaK
HayKU

1

HcTopus cTaHOBIIEHUS U Pa3BUTHS TEHETUKH KaK
Hayku. Paboter I'. Mennens, I'. [le ®pu3a,
T. Moprana.

Ponb oTeueCcTBEHHBIX YUEHBIX B Pa3BUTHH

PackpeiBath copepkaHue TEPMUHOB U TOHATHIA:
reHeTHKa, TeH.

JleMOHCTpHUpOBAaTh 3HAHUSI UCTOPUU BOSHUKHOBEHHS
T'C€HCTUKMU.

19



Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue

n/n (memuwt) Kypca yacoe odyuarowuxcsa
reretuku. Pabotsl H.K. Konbrosa, H.W. BaBunoa, | Xapakrepr30BaTh OCHOBHBIE 3TAIlbl PA3BUTHUS
A.H. Benosepckoro, I'./[. Kapneuenko, T€HETHKU KaK HayKu
10.A. ®uwmmmuenko, H.B. TumodeeBa-Pecosckoro.
JdemoncTpanuu
[optpetst: I'. Mengens, I'. [le @pus, T. Mopras,
H.K. Konsnos, H.W. Basunos, A.H. benozepckuid,
I'.J1. Kapnieuenko, FO.A. ®unumnyenko,
H.B. Tumodees-PecoBckuii

11.2 | OcHOBHBIE TOHATUS U 1 OCHOBHBIE T€HETUYECKHE ITOHATUSA U CUMBOJIBI. PackpsiBaTh conepxaHue TEPMUHOB U ITOHATU:

CUMBOJIbI T€HETHKHU ["oMosOrHYHBIE XPOMOCOMBI, AJIJIEJIbHbIE TEHBI, HACJIEICTBEHHOCTh, HAC/IEZIOBAHUE, U3MEHYMBOCTb,

aNbTepHATUBHBIC IPU3HAKH, TOMUHAHTHBIN U TeHOTUI, ()EHOTHUI, TEHOM, JIOKYC, XPOMOCOMBI,
peleccuBHBINA MPU3HAK, TOMO3UT0Ta, FETEPO3UTOTA, |aJIJICIbHbIE TeHBI (aJUIEH), albTepHATUBHBIE
YHUCTast JIUHUS, THOPUABI, TEHOTHUII, ()EHOTHII. MpU3HAKW, TOMO3UT0Ta, FeTePO3UT0Ta, TOMUHAHTHBIH
OCHOBHBIE METO/Ibl TCHETHKU: MPU3HAK, PELIECCUBHBIN NMPU3HAK, YUCTAs JIMHUS,
TUOPUAOTOTHYECKHMA, TUTOIOTUICCKHH, TUOPUIBL.
MOJIEKYJIIPHO-TEHETUYECKUM. [Tonp30BaThbCs FEHETUYECKON TEPMUHOJIOTHEN U
JdemoncTpanuu CHMBOJIMKOMW JIJISI 3aIIMCU CXEM CKPELIMBAHUS
Tabuunel: «MeToabl FeHETUKHY, « CXeMBI
CKPELIBAHU».
JlabopaTopnasi pa6ota «/Ipo3oduna kak 00bEKT
TeHETUYECKUX HCCIIETOBAHUI

Htoro yacos o reme 2

12 |Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTH»

12.1 |3akoHOMEpHOCTH 3 Monorubpuanoe ckpemuBanue. [1epBblii 3akoH PackpsiBaTh conepxaHue TEPMUHOB U ITOHATU:
HacJIeTOBaHUs MeHnens — 3aK0H eIMHOO00pa3usi THOPHIOB ITEPBOTO | MOHOTHOPUIHOE CKPEIIMBAHKE, YNCTOTA TAMET,
MIPU3HAKOB. nokosieHus. [IpaBuio JOMUHUPOBAHUSI. JIOMUHUPOBAHKE, PACIICTUICHUE TIPU3HAKOB.
MounorubpuaHoe Bropoii 3axkon Menens — 3aKkoH pacuienieHus OnuceiBaTh onbITH . MeHnaens no u3y4eHuto
CKpEIIMBaHKE MPU3HAKOB. HACJICJI0OBAHMS OJTHOM Taphl MPU3HAKOB Y rOpoxa

]_[I/ITOJIOI‘ NMYCCKHUE OCHOBBI MOHOI‘I/I6pI/IILHOFO

noceBHoro. [IpuBouTh GOPMYIMPOBKH IEPBOTO U

a9



Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue

n/n (memuwt) Kypca yacoe odyuarowuxcsa
CKpeluBanys. [ unoresa 4uCcTOTHI raMer. BTOpOT0 3aKOHOB ['. Menaens (3akoHa eguHO00Opas3us
Pemenre reneTnyeckux 3aa4 Ha MOHOTHOPUIHOE | THOPUJIOB MEPBOTO MOKOJICHUS, 3aKOH PACILEIUICHUS
CKpeLIBaHHE. MPU3HAKOB) U OOBACHATH UX LIUTOJIOTUYECKUE
JdemoncTpanuu OCHOBBI.
[Hoptper: I'. Mennens. CocCTaBIATh CX€Mbl MOHOTHOPHTHOTO CKPEIIIUBAHUS U
Tabnuiel u cxembl: «I1epBblif 1 BTOPOH 3aKOHBI pelaTh TeHETUYECKHE 3a1aui Ha MOHOTHUOPUTHOE
Mennensa. CKpPEILIMBAaHUE
O6opyaoBanue: MoieIb JIs JIEMOHCTPALIUU
3aKOHOB MHO00pa3us THOPHUIOB IEPBOTO
MIOKOJICHUS U PACILIEIUIEHUs IPU3HAKOB; CBETOBOU
MUKPOCKOII, MUKporpenapar: «/{pozodunay.
IIpakTnyeckasi padora «/3yueHue pe3ynbTaToB
MOHOTHOPHUIHOTO CKPEIIUBAHUS Y TPO30(HITB)

12.2 | Ananusupyroiee 2 AHanusupytolee ckpemupanue. IIpomexxyTounslii | PackpsiBaTh coep:kaHue TEPMUHOB U TOHSITHIA:
CKpELBaHHE. XapakTep HacleoBaHuA. Paciienienne Npu3HakoB |aHAIU3UPYIOIIEE CKPEIMBAHNE, HETIOIHOE
Henonnoe IIPYU HETIOJTHOM JOMUHUPOBaHUH. JIOMUHUPOBAHUE, KOJOMUHUPOBAHUE.
JIOMUHUPOBaHNE Pemenne 3a1a4 Ha HETIOJIHOE JIOMUHUPOBAHHUE. CocTaBisITh CXEMBI aHAJIU3UPYIOLIETO CKPELIUBAHUS

JdemMoHcTpauun U pellaTh FTeHeTUYECKUE 3a7jaui Ha aHAJIU3UPYIollee
TabauIbl ¥ cXeMbl: « AHATU3UPYIOLIEe CKpEIIMBAaHNE U HETMOJIHOE JOMUHUPOBAHUE
CKpelnBaHuey, «HenomHoe 1oMuHpOBaHKE)

12.3 | JuruGpuaHoe 4 Jurunbpumnoe ckpemmuBanue. TpeTnii 3akoH PackpeiBath cosiepkaHre TEPMUHOB U OHSITUI:

CKpELIMBaHNE Menzens — 3aK0H HE3aBUCUMOT'0 HACJIEA0BaHUS TUTHOpUIHOE CKpelIuBaHue, (PeHOTUITHYECKUI

IIPU3HAKOB.
uTonoruyeckre OCHOBBI AUTUOPUIHOTO
CKpELIUBAHMSL.

PenieHne reneTnyeckux 3aaad Ha 1A- U
HOJIUTMOPUAHOE CKPEIMBaHUE.
JdemoncTpanuu

[Hoptper: I'. Mennens.

Tabnuiet u cxembl: « TpeTnii 3aKkoH MeHaemns».

paauKa.
OnuceiBath onbITh . MeH e 10 N3yUYEHUI0
HACJICIOBAHMS ABYX Map MPU3HAKOB y TOpoxa
MIOCEBHOTO.

[TpuBoUTE GOPMYIUPOBKY TPETHETO 3aKOHA

I'. Mennens (3akOoHa HE3aBUCUMOT'O HACJICOBAHUS
MIPU3HAKOB) M OOBSICHATD €r0 IIUTOJOTUYECKHE
OCHOBBI.

€9



Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
O06opynoBanmne: MOJEIb I IEMOHCTPALUU [IpuMeHATh MATEMATUYECKUN PACUET C TIOMOIIBIO
3aKOHA HE3aBHCHMOTI'O HAacleOBAaHUS MPU3HAKOB;  |(PEHOTUIIUYECKOrO pajuKaia U MeToJa
CBETOBOM MUKPOCKOIT; MUKPOIIpenapaT MIEPEMHOKEHHSI BEPOSITHOCTEN BApUAHTOB
«/Ipo3zodumnay. pacIieryieHus MPU3HAKOB y TIOTOMKOB 110 ()€HOTHUITY
IIpakTnyeckasi padbora «/3yuyeHue pe3yabTaTtoB  |M T€HOTHUITY.
TUTHOPHUTHOTO CKPEIIUBAHUS Y TPO30(DUITBD) CoCTaBIISTh CXEMBI JUTUOPUIHOTO CKPEIIUBAHUS U
pemaTh TeHeTUIECKHE 3a/1a4U Ha TUTHOPUTHOE
CKpELIMBaHNE
12.4 | CuenieHHOE 3 CueruieHHOE Hacle0BaHUe TPU3HAKOB. PackpsiBaTh copepxanrue TEPMUHOB U OHSITHIA:
HacJIEIOBaHUE Pa6oter T. Moprana. CrienieHHoe HaclieJoBaHNE CLEIUICHHOE HACJIEIOBAaHKUE, HAPYILICHUS CLETUICHUS
MIPU3HAKOB. T€HOB, HAPYLIEHUE CUEIUICHUS MEXAY F€HaMU. TeHOB, KPOCCUHTOBEP, PEKOMOUHAIHS T€HOB,
XpOMOCOMHasi TEOpUs XpOMOCOMHAasI TEOPUS HACIIECTBEHHOCTH. T€HETUYECKHE KapThl, MOpraHUja.
HACJIEICTBEHHOCTH Pemenne reneTnueckux 3a1ad Ha CLETNIEHHOE [TpuBoauTH HOPMYIHPOBKHU 3aKOHOB Moprana
HacJIeI0BaHHE. (3aKOHa CLIEMIJIEHHOI'O HACJIEJOBAHMSI T€HOB U 3aKOHA
JdemMoHcTpanun HAPYIICHUS CLETIICHUS MEX]Ty TeHaMU ) U OOBSCHATh
IToptper: T. Mopran. UX LUTOJIOTMYECKUE OCHOBBIL.
Tabnuiel u cxembl: «CHIeTITICHHOE HACIEJ0BaHUE [IepeuncnsiTb OCHOBHBIE IT0JIOKEHNUS XPOMOCOMHOM
MPU3HAKOB Y IPO30DUIIBD». TEOPHUH HACIEACTBEHHOCTH.
OobopyaoBanue: MOAEIb AJIs1 IEMOHCTPAIIUU PemaTe reHeTnuecKue 3a1a4M Ha CUETIJIEHHOE
CLEIJIEHHOTO HACJIEe0BAHMS IPU3HAKOB. HACJIEJI0BAHNE T€HOB U HAPYIICHHUE CLUEIIICHUS MEXTY
reHamMH
12.5 |I'eneTunka nona 3 I'enetnka nona. XpoMOCOMHBIN MEXaHU3M PackpsiBaTh conepxaHue TEPMUHOB U ITOHATUI:

olnpezeseHus nojaa. AyTocoOMbI U TI0JIOBbIE
XpPOMOCOMBI. | OMOraMeTHBII U reTeporaMeTHbIN
noJ1. ['eHeTrdeckas CTpyKTypa IOJIOBBIX XPOMOCOM.
HacnenoBanve NpU3HAKOB, CLEIUIEHHBIX C ITOJIOM.
PenieHne reneTnyeckux 3aaad CHEIUIEHHOE
HACJICIOBAaHUE C TTOJIOM.

JdemoncTpanuu

TaOnuie! u cxemsl: «I eHeTnka nonay, «Kapuorun

ayTOCOMBI, ITOJIOBBIE XPOMOCOMBI, TOMOTaMETHBIH
I10JI, TETEPOraMeTHBIN IOJL.

OOBSCHATH XPOMOCOMHBIN MEXAHU3M ONPEAEIICHUS
110JIa Y OPraHU3MOB.

[TpuBOIMTE IPUMEPBI HACIEIOBAHUS IIPU3HAKOB,
CLEIUICHHBIX C MOJIOM.

CocTaBATh CXEMBbI CKPEIIUBAHNS U PEIIATh
TFEeHETUUYECKUE 3aJJa4l Ha HAacJIeZJOBAHNE ITPU3HAKOB,

v9



Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
yenoBekay, «Kapuorumn npo3zopuisn», «kKapuoTun | CIETIEHHBIX C ITOJIOM.
NITULBD [TpuBOIUTE IpUMEPHI FTEHETUYECKUX 3a00JIeBaHU U
nedeKTOB Y OPraHU3MOB, CBSI3aHHBIX C TOJIOBBIMHU
XpOMOCOMaMH
12.6 |I'eHOTHI KaK LIETOCTHAS 6 I'enoTun kak nenoctHasg cucteMa. [lneiorponust — | PackpbiBaTh coJiepKaHUE TEPMUHOB U TIOHSITUI:
cucrema MHOKECTBEHHOE JIeCTBUE reHa. MHOKECTBEHHBIM | MHOKECTBEHHOE JIEUCTBUE TeHa (IJICHOTPOIus),
ajienu3M. BzanmoielicTBre HealIeIbHBIX T€HOB. | KOMILJIEMEHTAPHOCTb, 3MHUCTAa3, MOJIUMEPHSL.
Kommiiementapuocts. Onucta3. [lonmumepus. OnpenensiTe OpPMbI B3aUMOJICHCTBUS AJICIBHBIX U
I'eneTndeckuii KOHTPOJIb PA3BUTHUS PACTCHU, HEAJIJIEJIbHBIX T€HOB.
JKUBOTHBIX U YeJIOBEKa, a Takke (puznonornueckux |lIpuBoauTs mpuMepsl IeHoTpOnHOTo 1eiCTBUS
MIPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (DYHKIMIA. |TEHOB.
['eHeTnyeckne MeXaHU3Mbl CUMOUOTeHe3a, PemaTe renernueckue 3a1a4 Ha B3aUMOJICHCTBHE
MEXaHU3Mbl B3aUMOJICUCTBUS «XO35IMH — [TAPa3UT» U | HEAJIEJIbHbBIX T€HOB
«XO35IMH — MUKPOOHOM.
['eneTnueckue acreKkThl KOHTPOJIS U UBMEHEHUS
HACJICJICTBEHHOW WH(OPMAIIUU B TTOKOJIECHHSIX
KJIETOK U OPTaHU3MOB.
Pemienne reneTnyeckux 3azay Ha 3MUCTa3,
MOJINMEPHUSI, KOMIUIEMEHTAPHOCTb.
Pemenue 3a1au Ha KOMOMUHUPOBAHUE (TPYIIIIBI
KpOBH).
JdemoncTpanuu
Ta0auibl ¥ cXeMbl: «MHOKECTBECHHBIN alJICIIU3M,;
«B3anMoelicTBiE TeHOBY
Htoro yacos o reme 21

13

Tema «3aKOHOMEPHOCTH U3MEHYNBOCTH

13.1

N3meHunBOCTH
MpU3HAKOB. Buibl
U3MCHUYUBOCTU

1

BzaumopelicTBue reHOTUIIA U CPEAbI TPU
dbopmupoBaHUH PEHOTHUIIA.
M3MeHYnBOCTD IPU3HAKOB.

PackpeiBath copepkaHue TEPMUHOB U TOHATHIA:
M3MEHYUBOCTb, HEHACJIEICTBEHHAS! ©3MEHUYHUBOCTD,
HaCcJICeACTBECHHAA UBMCHYUBOCTD.

$9



Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue

n/n (memuwt) Kypca yacoe odyuarowuxcsa
KauecTBeHHBIE U KOJINYECTBEHHBIE IPU3HAKHU. CpaBHUBATh HEHACIIECTBEHHYO U3MEHUNBOCTD C
Bunbl ©13MEeHUMBOCTH: HEHACIEACTBEHHAS U HacyeacTBeHHOU. [IpuBoauTh npuMepsl
HacCJIeICTBEHHAsI. KaueCTBEHHBIX U KOJMYECTBEHHBIX TPU3HAKOB
JdemoncTpanuu OpPTraHU3MOB, IIPOSIBJIICHUI Y OPraHU3MOB
Ta0auie! 1 cxeMsl: « BUIBI N3MEHYUBOCTHY. HEHAaCJIEICTBEHHOM M HACJIECTBEHHON N3MEHUYNBOCTH
O0opynoBaHue: )XUBbIE U TepOapHbIC SK3EMILISPHI
KOMHATHBIX pacTeHUH; pucyHKu (poTtorpadum)
YKUBOTHBIX C Pa3IMYHBIMU BUAAMH U3MEHUYNBOCTH

13.2 | MoaudukamonHas 2 MoaudukaroHHast U3MEHYMBOCTb. Poiib cpenbl B | PackpbiBaTh cofiepkanne TEPMUHOB U TIOHSTHIA:

U3MEHYMBOCTh dbopMupoBaHUr MOAU(DUKAIIMOHHON U3MEHUYUBOCTH. | MOAU(DUKAIMOHHAS, WK (DEHOTUITHYECKAS,
Hopwma peakuuu npusHaka. M3MEHYUBOCTb, BAPHMAHTA, BAPUALIMOHHBIN PsiJI,
BapuanuonHsIii ps 1 BapyaliioHHas KpuBas BapHallMOHHAs KPUBas, HOpPMa peakIuy Mpr3HaKa,
(B. Noranncen). CoiicTBa MOAH(PUKAITMOHHON Mo (HUKaITIH.

U3MEHYUBOCTH. XapakTepHu30BaTh CBOMCTBA MOIU(UKATUOHHON
JdemoncTpanuu U3MEHYUBOCTH.

TaOnuiel 1 cxembl: «MoaupuKamoHHas IToka3eIBaTh POJIb YCIOBUN BHEIIHEH CpEbl B
U3MEHYUBOCTHY. pPa3BUTUU MOAU(PUKATMOHHON U3MEHYHBOCTH Yy
OO6opynoBanue: )KuBble U repOapHbIE IK3EMIUISIPbl | OPraHU3MOB.

KOMHATHBIX paCTeHUI; pucyHKH (poTtorpadun) CtpouTh BapHallMOHHBIE PSBI U TpadHK KPUBOH
YKUBOTHBIX C TPUMEPAMU MOIU(PUKAITIOHHOM HOPMBI pEaKkuy MPU3HAKOB Y Pa3IMUHbIX
U3MEHYMBOCTH. OpraHU3MOB

JlabopaTopnas pabdora «ccnenoBanue

3aKOHOMEPHOCTEN MOJUPHUKAITMOHHON

M3MEHUYUBOCTH. [TocTpoeHne BapuaiuoHHOT O psiia u

BapUaLlMOHHON KPUBOW»

13.3 |I'eHoTunMyeckas 2 I'enoTunuueckas n3MeHUMBOCTh. CBOMCTBA PackpeiBath cosiepaHre TEPMUHOB U MOHSITUI:
WU3MEHYHBOCTb. TeHOTUITUYECKOW N3MEHYUBOCTU. BUbI KOMOHMHATHUBHASI U3MEHUYNBOCTh, MyTallHOHHAs
KomOunatuBHas TeHOTUITUYECKOW N3MEHYUBOCTH: KOMOMHATUBHAS, |M3MEHYMBOCTh, KOMOMHALIUN, MyTAIIUH.
W3MEHYMBOCTh MyTalMOHHAsI. XapakTepru3oBaTh CBOMCTBA TEHOTUITUYECKOMN

KoMOuHaTuBHas U3MEHYMBOCTE. MEH03 U MOJI0BOM

n3MeHYnBOCTU. ONUCBEIBATH MEWO3 U TTOJIOBOM

99



Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
npoIiecc — 0OCHOBa KOMOMHATUBHOM M3MEHYMBOCTH. |IMPOIECC KaK OCHOBY IPOSIBICHUS Y OPTaHU3MOB
Ponb koMOMHATUBHOM U3MEHUNBOCTH B CO3JJaHUM | KOMOWHATUBHOM U3MEHUMBOCTH.
FeHEeTUYECKOT0 pa3Hoo0Opa3us B mpeneiax onqHoro |lloka3piBaTh Ha KOHKPETHBIX IPUMEPAX POJIb
BUJIA. KOMOMHATUBHON U3MEHYMBOCTH B CO31aHUU
JdemMoHcTpauun TEHEeTHUYECKOT0 pa3HO00pa3us OpraHu3MoOB B
Tabmuiet u cxembl: «kKomOHHATHBHAS npejesiax OJHOTO BU/JIA.
U3MEHYUBOCTHY, «Meno03», «Om1oq0TBOpEHUE» CpaBHMBATh FTeHOTUITMUYECKYIO H3MEHYMBOCTh C
MOTU(PUKAITTOHHON
13.4 | MyraunonHas 2 MyTanuoHHas U3MEHYUBOCTb. BUIbI MyTalinii: PackpsiBaTh conepxaHue TEPMUHOB U ITOHATU:
U3MEHYHBOCTb. TeHHbIE, XPOMOCOMHbIE, FeHOMHbIe. CIIOHTAHHBIE U | MyTallii, XPOMOCOMHBIE ITEPECTPONKH (abepparum),
3aKOHOMEPHOCTH UHAYLUUPOBAHHbIE MyTalluH. SiepHbIe U MOJIUTUIONIHS, aHEYTUTOU NS, MyTaHT, MyTareHbl.
MYTaI[IOHHOTO nuToriazMatuueckue myrtanuu. Comatuueckue u | [IpuBoauTH mpuMepsl MyTallHii, BCTPEUAIOLIUXCS Y

npoiiecca. JNUreHeTHKa

MOJIOBBIE MyTaIuu. [[pranHbI BOSHUKHOBEHHS
MYTAaLHH.

MyTareHsl ¥ UX BIUSHUE HA OPTAHU3MBI.
3aKOHOMEPHOCTH MYTallMOHHOTO MpoIecca. 3aKOH
TOMOJIOTUYECKHX PSAJIOB B HACJIEICTBEHHOM
n3menunBocT (H.W. BaBuios). Buesaepnas
M3MEHUYHMBOCTH M HACIICICTBEHHOCTh. Dnucenemuka
U DNULEHOMUKA, POJIb INULEHEMUYECKUX (DaKMOpPOs
8 HACN1e00B8AHUU U UBMEHYUBOCMU (PeHOMUNUYECKUX
NPUBHAKOB Y OP2AHUZMOS.

JdeMoHcTpauuu

Iloptpertsr: I'. Jle @pus, B. Moranuces,

H.N. BaBuiios.

Ta0auikl ¥ cxeMbl: «I eHeTnueckue 3a001eBaHus

yenoBeKay, « Buabpl mytammiig.

Oo6opynoBaHue: )KUBBIC U TepOAPHBIE YK3EMILISIPhI
KOMHATHBIX pacTeHUM; pucyHku (pororpadun)
YKUBOTHBIX C Pa3IMYHBIMU BUJIaMU U3MEHYHBOCTH.

Pa3HbIX OPTaHU3MOB.
KnaccuduupoBars MyTauu Mo pa3HbIM
OCHOBaHUSIM.

PaznmuuaTh Ha M300pakeHUsX (cxeMax, TabIuIax)
TE€HHbIE MYyTallUl, XPOMOCOMHBIE MTEPECTPOUKHI
Pa3HbIX BUJOB: JEJEINH, TYTITUKALUH,
TPaHCIIOKAI[UHN, UHBEPCUH; TEHOMHbBIE MyTallUH.
CpaBHHMBATH MKy COOOI MyTalluu Pa3HBIX BUIOB.
XapakTepru3oBaTh CBOMCTBA MyTAI[MOHHON
M3MEHUYUBOCTH. Ha3bpIBaTh MPUYMHBI MyTallWd,
BBISIBJISITh HCTOYHUKH (PAKTOPOB- MyTareHOB B
OKpY’Karoleu cpejie (KOCBEHHO).

[IpuBoaUTH HOPMYTHPOBKY 3aKOHA TOMOJIOTUIECKUX
PAIOB ¥ HACJIEICTBEHHOM U3MEHYUBOCTH

H.N. BaBuiioBa n 000CHOBBIBATh €r0 3HAUECHUE TS
MPAKTUKHU CEJIbCKOTO X03HUCTBA

L9



Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codepicanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
IIpakTnyeckas padora « MyTtanuu y Apo30(uist
(Ha TOTOBBIX MUKpOTIpETIapaTax)»
Hroro yacos no teme 7

14

Tema «I'eHeTHKA Y€JI0BEKA»

14.1

['eneTnka yenoBeka.
MeTtoabl METUITMHCKOMN
TE€HETUKU

Kapuorumn yenoseka. MexayHapoiHasi mporpaMma
HCCIIeIOBaHMS TeHOMA YeoBeka. MeTo bl
M3YUYEHUsI TEHETUKH YEJIOBEKa: Fr€HEaJOrnYECKU,
OJIN3HETIOBBIN, IMTOTEHETHYECKUMA, IOy ISIIUOHHO-
CTaTUCTUYECKUI, MOJIEKYJISIPHO-TEHETHYECKU .
CoBpeMEHHOE OIpeIeTICHUE TeHOTUIA!
MOJTHOT€HOMHOE CEKBEHHPOBAHUE,
TEHOTUITMPOBaHUE, B TOM yucie ¢ momonisio [TIHP-
aHaJm3a.

HacnencrBeHHble 3a00i1eBaHus YelioBeKa. I eHHbBIC U
XpOMOCOMHBIE 00JIe3HU YeNoBeKa. bonesHu ¢
HACJIEJICTBEHHOM MPEAPACTION0KEHHOCTHIO.
3HayeHNe MEIUIIMHCKON TeHETUKHU B
MPEIOTBPALIEHUH U JICYCHUU TEHETUYECKUX
3a00JIeBaHNil yeoBeKa. MeaUKO-TeHETHYECKOE
KOHCYJIbTUpOoBaHue. CTBOOBBIE KIIEeTKU. [ToHATHE
«TEHETUYECKOr0 Irpy3a». DTUYECKUE aCIIeKThI
WCCJICIOBAaHMIA B 00JIACTH PEJaKTUPOBAHUS FT€HOMA
Y CTBOJIOBBIX KJIETOK.

I'enernueckue GakTOpbI HOBBILICHHON
YyBCTBUTEIHLHOCTH YeJIOBEKA K (PU3UICCKOMY U
XUMHYECKOMY 3arpA3HEHUIO OKPYKAIOIIEH CPEIbI.
['eneTnueckas npenpacnooKEHHOCTh YeTTOBEKa K
MaTOJIOTHSIM.

JdemoncTpanuu

PackpsiBaTh conep:kaHue TEPMUHOB U ITIOHSATUN:
CEKBEHHUPOBAHHE, KapTa XPOMOCOMBI, POOAHI,
HACJICJICTBEHHBIE 00JIe3HU (MOHOTEHHBIE,
MOJINT€HHBIE, T€HHBIE, XPOMOCOMHBIE), MEJIUKO-
FeHEeTUYECKOE KOHCYIHbTUPOBAHKE, JOPOIOBAs
JTUarHOCTHKA, AMHUOLICHTE3.

[lepeuncnarb 0COOEHHOCTH U3YUYEHHS TE€HETHUKU
YeJI0BeKa U METOJIbl MEUIIMHCKOMN TeHETHKH.
XapakTepu30BaTh METObI U3yUEHUSI TCHETUKHU
yesioBeKa (TeHeaIorHUeCKUi, OJIM3HEIIOBBIMH,
LIUTOT€HETUYECKU I, MOJIEKYJIAPHO-TCHETUYECKUN,
MOMYJISIIIUOHHO-CTaTUCTUUECKHIA ).

OnuceIBaTh LEH, 3a/1a41 U JOCTUKECHUS
MEXKIyHApOAHOM TporpaMmbl «['eHOM uenoBeKay.
Paznuuate Ha M1300pakeHUsX (CXemMax, TaOJIHuIax)
KapThl XpOMOCOM (TeHETHYECKuE, (pr3ndeckue,
CHKBEHCOBBIE).

OnuchIBaTh METO/IbI COBPEMEHHOTO ONPEIETICHUS
TE€HOTHIA OpraHUu3Ma: MOJTHOTE€HOMHOE
CEKBEHUPOBaHMUE, TCHOTUITUPOBAHUE, B TOM UHUCJIE C
nomouieto [I[P-ananuza. Xapakrepu3oBarb
HaCJIe/ICTBEHHbIE 3200JIEBaHUS YEIIOBEKA U
3a00JIeBaHUs C HACJIEACTBEHHON
MpeapacioiokKeHHOCThI0. CpaBHUBAThH T€HHBIE,
XPOMOCOMHBIE 00JIE3HU YeJIOBEeKa M O0JIe3HHU C
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
Tabmuiet u cxembl: «Kapuotum yenoBekay, HACJICICTBEHHOW MPEIPACIIONOKEHHOCTBIO.
«Metobl U3y4eHUs TeHETUKH YEI0BEKay, YcraHaBnuBaTh B3aUMOCBSI3b MEXKITY
«"eneTnueckue 3a00JI€BaHUS YEITOBEKAY. HACJIEICTBEHHBIMU 3a00JIEBAaHUSMHU YEJIOBEKA U UX
IIpakTnueckas padbora «CocTaBieHue U aHAIN3 reHEeTHYEeCKON 0CHOBOM. OOOCHOBBIBATH 3HAYCHUE
POJIOCTIOBHOM» MEAMKO-T€HETUYECKOTO KOHCYJIbTUPOBAHUS B
MPEIOTBPALICHUH U JICYCHUU HACIICCTBEHHBIX
3a00JIeBaHUI YeTIOBEKa
Htoro yacos o reme 4

15 | Tema «CeJieKIIUSI OPraHU3MOBY
15.1 |OcHOBHEIE ITIOHATHUS 2 JloMecTukanus v cesieKus. 3apoxkaeHre celeKIun | PackpbIBaTh coiep:kaHue OCHOBHBIX TTOHSATHIA:
CEJIEKIINHU u noMectukanmu. Yuenne H.J. Basuiosa o CEJIEKIIU s, IOMECTUKALIMS, TPUMHUTUBHAS CEJIECKIIUS,

LlenTpax MpouCcX0XaAeHUS 1 MHOrooOpa3us
KYJIbTYPHBIX pacTeHUM. Poib cenekuyu B co3ganuu
COpPTOB PacTeHMI U MOPOJ KUBOTHBIX. CopT,
1I0pO/1a, IITAMM.

3aKOH TOMOJIOTUYECKHUX PS/IOB B HACIIEICTBEHHOM
m3MeHunBocTH H.M. BaBuiioBa, ero 3HaueHUE 11
CEJICKIIMOHHOMN pabOTHI.

JdemoncTpanuu

[Hoptpetsi: H. 1. BaBunos,

N.B. Muuypus, I'.JI. Kapneuenko,

ILIT. JIykbstnenko, B.JI. Actaypos.

TaOnuiel 1 cxembl: «L{eHTpbI TPOUCXOKIACHUS U

MHOT000pa3usl KyJIbTYPHBIX PaCTEHUN», «3aKOH
TOMOJIOTHYECKUX PSJIOB B HACJIEICTBEHHOM
U3MEHYHBOCTI.

JlabopaTopHas padora «3ydyeHue copToB
KyJbTYPHBIX PACTEHUN U TIOPOJI JOMAIIHUX
YKUBOTHBIX)»

KOMOHMHATHUBHAsI CEJIEKIUS, COPT, MOPO/A, LITAMM.
[TepeuncnsiTh OCHOBHBIE ATAIbl PA3BUTHUS CEJICKIIUI
KaK MpoIecca U HayKH.

XapakTepu30BaTh COJICPKAHUE YUCHUS

H.N. Basunosa o LleHTpax npouCxoXaeHus U
MHOT000pa3usi KyJIbTYPHBIX PACTEHUH.

[Toka3biBaTh LIeHTpBI MPOUCXOKIECHUS U
MHOT000pa3us KyJbTypHBIX pacTeHui u LleHTpsl
JIOMECTHKALIMK IOMAlTHUX KUBOTHBIX HAa KapTe MUpA,
CBSI3BIBATh UX MECTOIIOJIOKEHUE C OUYaraMu
BO3HUKHOBEHHS JPEBHEUIINX LIMBUIU3ALIAN.
CpaBHHMBATH COPT, IOPOJLY, IITAMM C BUAAMU-
poANYAMH.

O60CcHOBBIBATh 3HAUEHUE 3aKOHA TOMOJIOTHYECKUX
PAIOB B HACJIEACTBEHHON N3MEHUYNBOCTHU

H./. BaBuioBa ajis CENIEKIIMOHHON paOOTHI.
OnuchIBaTh NEPCIEKTUBBI TOMECTUKALUU U CO3aHUE
HOBBIX COPTOB KYJIbTYPHBIX PACTEHHH, IOPOJ
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memui) Kypca yacoe obyuarowuxca
JOMAIIHUX KUBOTHBIX U IITAMMOB MUKPOOPTAHU3MOB
15.2 | MeToibI CeNeKIMOHHOM 4 Mertons! ceneKnnoHHON paboThl. ckyccTBeHHBIN | PackpwiBaTh copepikaHre TEPMUHOB U TTOHSTHMN:

pabotel. CoxpaHeHue,
U3y4YeHHEe U
UCIIOJTb30BaHUE
TeHETUYECKUX PECYPCOB

0TOOP: MacCOBBIN U WHIUBUTyJIBHBIA. DTaIbl
KOMOWHAIIMOHHON CENEKIINH.

HcnbiTanue npousBoauTeel mo motoMctBy. OToop

10 TEHOTHITY C TIOMOIIBIO OIICHKH ()eHOTHUIIA
MOTOMCTBA ¥ OTOOP 10 TEHOTHITY C TTOMOIIIBIO
ananmsa JIHK. MckyccTBeHHBIN MyTareHes Kak
METO/I CEJIEKIIMOHHOM paboThI.
PaanannoHHbI 1 XUMUYECKUI MyTareHes Kak
HCTOYHUK MYTaIMi y KyJbTYypHBIX (hopM
opraHu3MoB. Mcrnonap30BaHNE TEHOMHOTO
peAaKTUPOBAHUS U METOI0B PEKOMOMHAHTHBIX
JHK nis nmonydenust HCXOAHOTO MaTepuana Jjis
CEJIEKIUH.

[Tonydyenue nonurionoB. BHyTprBUa0Bast

ruOpuau3aiys. bIu3kopoICTBEHHOE CKpeIIBaHue,

i uHOpuauHT. HepoacTBeHHoOe cKpeluBaHue,
WM ayTOPUIAMHT.

I'eTeposuc u ero npuuunel. Mcnons3oBaHue
rereposuca B cesnekuuu. OtnanéHHas
rubpunuzamus. [Ipeononenue 6ecrutoaus
MEXBHUIOBBIX THOPUIOB. JlOCTIKEHUS CEIeKITNU
PacTeHMI U KUBOTHBIX. « 3e1EHAS PEBONIOYULY.
CoxpaHeHHe ¥ U3y4YeHNE TEHETUUECKUX PECYPCOB
KYJbTYPHBIX PACTEHUN U UX TUKUX POAUYEH JUIsS
CO3/1aHUS HOBBIX COPTOB U THOPHIOB
CEIbCKOXO35IICTBEHHBIX KYJbTYP.

H3yuenue, coxpanenue u ynpaenenue
2EHemU4ecKUMU pecypcamu

HCKYCCTBEHHBIN 0TOOp, MPOU3BOAUTENH, IKCTEPHED,
OJIM3KOPOJICTBEHHOE CKPEIIUBAHUE, MITH HHOPUIUHT,
HEPOACTBEHHOE CKPEIIMBaHNE, WIH Ay TOPUINHT,
qycTas JIMHUS, reTepo3uc (rudpuHas cumia),
T€HOMHOE peJaKTUPOBAaHUE, UCKYCCTBEHHBIN
MyTareHe3, aKTOPbI- MyTareHbl, MOJIUTLIIOUIBI,
OTIaNEHHAs THOPUAN3AINS, CCKBEHUPOBAHUE.
XapakTepu30BaTh OCHOBHBIE METOIbI CEIEKITI
pacTeHul U KUBOTHBIX: HCKYCCTBEHHBIN OTOOp 1
THOPHUIN3AITHIO.

CpaBHHMBATH MaCCOBBIN NCKYCCTBEHHBIN OTOOD C
WHINBUIYATbHBIM, TOKA3bIBaTh UX 3HAYCHHUE IS
CEJICKIIMH KYJIbTYPHBIX PACTCHUHN U TOMAITHUX
JKUBOTHBIX.

IIpuBOIUTE KOHKPETHBIE IPUMEPBI OTAATIEHHOMN
TUOPUAN3AIIH B CETICKIIH.

OnuceiBath onwIT . J[. Kaprieuenko mo npeoioaeHuto
OeCIUTOIU ST MEKBUIOBBIX THOPHIOB.

Paznuuate Ha n300pakeHUsMX (CXxemax, Taduiax) y
OTJENBbHBIX MPEACTaBUTENICH KOHKPETHOTO COpTa U
MOPOIbl XO31UCTBEHHO LIEHHBIE TPU3HAKH,
HEOOXO/IMMBIE YEIIOBEKY.

XapakTepu30BaTh POJIb CEIEKIIUH B 00€CTICUeHIN
IPO/IOBOJILCTBEHHOM 0€30MaCHOCTH YEJIOBEUECTBA.
[IpuBOIUTH KOHKPETHBIE TPUMEPHI TOCTHXKEHUI
CEJIEKIIMH KYJIbTYPHBIX PACTEHUH U TOMAIIHUX
AKUBOTHBIX B Poccun

0L



n/n

Haumenosanue pazoena
(memuwt) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegrble 6uobl OeasmenbHoCHuU
oodyuarouwuxcs

CeNbCKOXO3SAUCMBEHHBIX U NnpoMbLCII06blLX

HCUBOMHBIX 6 YEJIAX YIIYHUEHU CYUecmEYriouux u

C030aHUs HOBBIX NOPOO, TUHULL U KPOCCO8, 8 MOM
yuce ¢ npUMeHeHUueM CO8PEMEHHbIX Memo008
HAYYHBIX UCCIe008AHULL, Neped0s8blX udell U
NePCHeKMUBHbIX MEXHON02UL.

JdeMoHcTpauuu

IToprpersr: H.W. Basuios, 1.B. Muuypus,

I'.JI. Kapnieuenxo, H. bopnoyr, I.K. benses.
Tabuunsl ¥ cXeMbl: «MeTOIBI CENEKIIUNY,

«Otnanénnas rubpuan3anus», « MyrareHesy.
JlaGopaTtopHas padora «/3yueHne MeTo10B
CEJIEKLIUH PACTEHUI»

IIpakTnyeckasi padbora «IIpuBuBKa pacTeHUI».
Ikcekypenst «OCHOBHBIE METOBI U TOCTHXKEHUS
CEJIeKLIMH PACTEHUM U )KUBOTHBIX (HA
CEJICKIIMOHHYIO CTAHIINIO, TUIEMEHHYIO (hepMy,
COPTOUCIIBITATENIbHBIN YYACTOK, B TEITNIMYHOE

XO03SCTBO, B T1a00PATOPHIO arpOyHUBEPCHUTETA WITH

HAy4HOTO IICHTPA)»

Htoro gyacos o teme

6

16

Tema « bHOTEXHOJIOTHS U CHHTETHYECKAS] 0HOJOTHs»

16.1

buorexHosornsa kaxk
HayKa U OTpacilb
MIPOU3BOICTBA

3

OOBEKTHI, UCIIOTb3YEMbIe B OMOTEXHOJIOTUH, —
KJICTOYHBIC U TKAHEBBIE KYJIbTYPHI,
MUKPOOPTaHU3MBbI, X XapaKTepPUCTHKA.
TpanunronHnast OMOTEXHOJIOTHS: XJIeOoIeueHune,
MOJTy4YEeHUE KUCIOMOJIOYHBIX TPOYKTOB,
BUHO/IEHE. MUKPOOHOIOTMYECKUI CHHTES.
OOBEKTH MUKPOOHOJIOTUYECKUX TEXHOIOTHMA.

PackpsiBaTh conepxkaHue TEPMUHOB U ITOHATU:
OMOTEXHOJIOTHsI, TPAAUIIMOHHAS] OMOTEXHOJIOTHS,
MHUKPOOHOJIOTHUECKUI CHHTE3, MUKPOOHOJIOTHYECKast
TEXHOJIOTHSI.

[lepeuucnary HampaBieHUs OMOTEXHOIOTHH; LEJIN U
3aJ]auM, CTOSIIHUE Tepe]] ONOTEXHOIOTHEH.
XapakTepu3oBaTh 00bEKTHI, UCIIOJIb3YEMbIE B
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue

n/n (memuwt) Kypca yacoe odyuarowuxcsa
[IpousBoacTBO O€NKa, aAMUHOKHUCIIOT M BATAMUHOB. | OMOTEXHOJIOTUH, — KJIETOYHBIE ¥ TKAHEBBIE KYJIBTYPHI,
JemMoHcTpanun MUKPOOPTIaHU3MBI.
Taoauie! ¥ cxeMsl: «Mcmons3oBanue OnuceIBaTh OCHOBHBIE METO/IbI TPAIULIMOHHOMN
MUKPOOPTaHU3MOB B ITPOMBIIIJIEHHOM OMOTEXHOJIOTHH U TIOCTHKEHUSI MUKPOOHOJIOTUYECKOM
MIPOU3BOJICTBEM. TEXHOJIOTHH.
JlaGopaTopnas padora «/3yueHue oObeKTOB O00CHOBBIBATH 3HAUCHUE OMOTEXHOIOTUU IS
OMOTEXHOJIOTHIY. CEeJIbCKOXO035IMCTBEHHOTO MPOU3BOJICTBA
IIpakTnyeckas padora «Ilonyuenue
MOJIOYHOKHUCIIBIX TPOYKTOBY.
IKekypenst «bUOTEXHOIOTHS — BayKHEHIas
IIPOM3BOIUTEINIbHAS CHJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TIPOU3BOICTBO)»

16.2 | OcHOBHBIE HANPABJICHUS 1 Co3naHue TEXHOJIOTHIl U HHCTPYMEHTOB PackpeiBath copepkaHue TEPMUHOB U TOHATHIA:

CUHTETUYECKOUN
ounosoruu

1eJICHANPABICHHOTO U3MEHEHUS U
KOHCprI/IpOBaHI/ISI TCHOMOB C IICJIbIO HOHy‘IeHI/ISI
OpI‘aHI/BMOB U UX KOMIIOHCHTOB, co;[epxcanmx HEC
BCTpEUAIOIINECs B MPUPOJIE OMOCUHTETUIECKUE
nyTH. Knetounas nnxenepus. MeTOIbI KyJIbTYPBI
KJIETOK M TKaHEH pacTeHUH U KUBOTHBIX.
Kpunob6anku. Comatraeckast THOpUIU3aLNS U
comaTu4eckuit smopuorenes. Mcmonap3oBanue
rarIonuI0B B CEJICKIIMH PACTCHUM.

Tlonyuenue MOHOKIOHAIbHBIX AHMUME.
Hcnonvzosanue MOHOKIOHATbHBIX U
NOIUKTOHANbHBIX AHMUMETL 8 MeOUYUHE.
HckyccTBenHOE O11010TBOpEeHUE. PEKOHCTpYKIUS
SMIEKJIETOK U KIIOHUPOBAHUE KUBOTHBIX. MeTO
TpaHCIUIAaHTAIUH SJEP KICTOK. 1exHonocuu
0300p06JIeHUsL, KYVIbMUBUPOBAHUSL U
MUKPOKIIOHATILHO20 PAZMHONCEHUS

KJIETOYHAs] MH)KEHEPHUsl, KIIETOUHAs! TEXHOJIOT U,
METO/1 KYJIbTYPBI KJIIETOK U TKaHEH,
TOTUIIOTEHTHOCTD, ITIOPUIIOTEHTHOCTD, CTBOJIOBBIE
KJIETKH, MUKPOKJIOHAJILHOE Pa3MHOKEHHE PACTEHUN,
coMaTH4ecKas THOpUIN3AIIHs, TaIION/IbI,
TUOPHIOMBI, MOHOKJIOHAJIBHBIC U TTOJTMKIOHATBHBIE
aHTHUTENA, METO TPAHCIJIAHTALINY A1IEP,
KJIOHUPOBAHHUE.

XapakTepru30BaTh OCHOBHBIE HAITPABJICHUS
CHUHTETHYECKOI OHMOIOTHH.

OrnuchiBaTh HA KOHKPETHBIX MPUMEPAX METO]IbI
KJIETOYHOW MH)KEHEPUHU.

[IpuBOIUTH TPUMEPHI UCTIONB30BAHUS
MOHOKJIOHAIBLHBIX M IOJIMKJIOHAILHBIX aHTUTEN B
MEIUIUHE.

OrieHUBaTh 3HAYEHNE CUHTETUYECKON OMOJIOTUHN TS
CEBCKOT0 X03SHMCTBA U MEIUITTHBI
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
CeNbCKOXO03AUCMBEHHBIX KYAbMYP.
JdemoncTpanuu
Ta6muip! u cxeMbl: «KieTounas HHXEHEPHUs
16.3 | XpomocomHasi ¥ TeHHas 1 XpOMOCOMHAs M TeHHAs UHKEHEPHS. PackpriBath cosiepaHre TEPMUHOB U MOHSITUI:
UH)KEHEepus HckyccTBEeHHBIN CUHTE3 I'eHa M KOHCTPYUPOBAHHUE —|Te€HHAs! MH)KEHEPHsl, PECTPUKLIMOHHBIE YHIOHYKJI€A3bI
pexombunanTHeIX JIHK. Co30anue mpanceennvix | (peCTpUKTA3bI), IUMKUE KOHIIBI, TUTA3MUIHI,
opeanusmos. JJoCTUKEHUsI U IEPCIIEKTUBBI PECTPUKIIHSL, TUTHPOBAHKE, TpaHCchopmanms,
XPOMOCOMHOM ¥ TeHHOUM HH>KEHEPUHU. CKpUHMHT, TPAHCTE€HHbIE (T€HETUYECKU
DKOJOTUYECKUE U TUYECKHE MPOOIEMBbl TCHHON MOIU(UIIMPOBAHHBIE) OpraHU3MbI. OMUCHIBATH
WH)KEHEPUH. METO/Ibl PEPOAYKTUBHOTO U TEPANIEeBTUYECKOTO
JemMoHcTpanum KJIOHUPOBAHMSI, KIIETOUHBIE TEXHOJIOTHH U CITOCOOBI
Ta6uuibl v cxeMbl: «I'eHHasT HHXXEHEPHS» TE€HETUYECKON NHKEHEPHH.
XapakTepru30BaTh TOCTUKEHUS TEHHOW MH)XEHEPUH.
OreHUBATH YKOJIOTHYECKUE U AITHUECKUE TPOOTIEMBI
KJIOHUPOBAHUS U CO3J]aHUsI TPAHCTEHHBIX
OpPraHU3MOB, MEPCIEKTUBbI PA3BUTUS XPOMOCOMHOM
Y TCHHOW MHXXEHEpUU
16.4 | MenuuuHackue 1 Menunuackue onorexuonoruu. Ilocmeenomuas PackpeiBath copepkaHue TEPMUHOB U TOHATHIA:
OMOTEXHOJIOTHUHU yugposasn meouyuna. IN1[P-ouacnocmuxa. MEIUITUHCKAs OMOTEXHOJIOTHS, METaOOJIOMHBIN

Memabonomusiii ananus, ceHoyeHmpudecKul
AHaIU3 NPOMEOMA Yen08eKa OJisl OYeHKU COCOSAHUSL
€20 300p08bs.

Hcnonvzoeanue cmeonoguvix kniemox. Tapeemnas
mepanus paka.

3D-6uoundicenepus 015 pazpabomxu
@dyHOaMEeHMAIbHBLIX OCHO8 MEOUYUHCKUX
MEXHOI02UlL, CO30AHUSA KOMNJIEKCHbIX MKAHell
couemanuem mexHoI02Utl MmpeéxmepHo20o
ouonpunmunea u cxaggonrounea ons peuerus
3a0ay nepcorarusupogannou meouyunvl. Cozoanue

aHaJIU3, FEHOLICHTPUYECKUI aHAJIN3,
NEPCOHAIM3UPOBAHHAS MEANIIMHA, PEr€HEPATUBHAS
MEJIULIHA.

XapakTepu30BaTh METOIbI METAOOJIOMHOTO U
TEHOLIEHTPUYECKOT0 aHAJIN3a; UCIIOJIb30BaHUE
CTBOJIOBBIX KJI€TOK; [I[{P-auarHocTuky; TapreTHyro
TEpaInuIo paka
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Ne | Haumenoesanue pazoena | Koauuecmeo OcHoeHbvle 6uobl OeamenbHocmu
Ilpozpammnoe codeprcanue
n/n (memuwt) Kypca yacoe odyuarowuxcsa
BEKMOPHBIX 8AKYUH C Yeblo obecneyeHusl
KOMOUHUPOBAHHOU 3auumsl Om 8030youmeneti
OPBH, ycmanoenenue MOAEKYIAPHBIX MEXAHUZMOB
¢ynxyuonuposanus PHK-cooepacawux eupycos,
8b13b18AIOUUX 0CODO ONACHbBIE 3A0071e8aHUS
Yen06eKa U HCUBOMHBIX
Wroro yacoB no teme 6
OBIIEE KOJIMYECTBO 136
YACOB IIO ITPOI'PAMME
11 kaace
Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memui) Kypca uacog odyuarowuxcsa
1 |Tema «3apoxkaeHue U pa3BUTHE IBOJTIOIUOHHBIX MPEACTABJICHHUI B OMOJIOTHI)

DBOJIIOILIMOHHAS TEOPHUSI
Y. lapBuna

1

OpomonnonHas reopus Y. [apsuna. [Ipeanocsuiku
BO3HHMKHOBEHHU JapBUHU3MA. JKU3Hb U HayuHas
nearenbHocTh Y. JlapBuHa.

JdemoHcTpanuu

Hoptpetsl: Apuctotens, K. Jlunneit, XK.b. Jlamapk,
9.K. Cent-Unep, XK. Kiosbe, Y. JlapBuH.
TaGnuie! u cxembl: «Cucrema )KUBOM MPUPOBI (1O

K. JIunner)», «JlecTHHLA )KUBBIX CYILIECTB (TI0
Jlamapky)», «Mexanu3M (OpMUPOBAHHS
MIPUCTIOCOOJICHUH y paCTEHUN 1 KUBOTHBIX (110
Jlamapky)», «Kapra-cxema mapuipyra
nytemectsus Y. Jlapsuna», «Haxoaku

Y. Tapsuna»

PackpeiBath cogep:kaHue TEpMUHOB Y MIOHSITHH:
KpealnoHU3M, BUJl, CUCTEMaTHKa, OMHapHasI
HOMEHKJIATypPa, UCKyCCTBCHHAs] CHCTEMA
KJ1acCU()UKALMU OPraHU3MOB, HICTOPUYECKUI
METO/I, AJAPBUHU3M. XapaKTEpU30BaTh B3I bl
Apucrorens, Omnenokia, Jlykpeuus Kapa, J[x. Pes
Ha Pa3BUTHUE )KUBOU IIPUPOBL.

OnenuBats Biag K. JIunnes B pazBurue
ouosiorum.

CpaBHUBATH B3IVISABI HA BUJI U 3BOJIIOLUIO

K. Jlunnes, JK.b. Jlamapka u Y. JlapBuHa.
KpuTtnuecku onieHNBaTh KPEaMOHUCTCKHUE B3IJISAIBI
Ha )KUBYIO IPUPOLY.

IlepeuncnsaTh KyJlbTypHO-UCTOPUYECKHE U
€CTECTBEHHO-HAYYHbIE ITPEATIOCHIIKY MOSBICHUS
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
3BOMIOLMOHHOM Teopun Y. JlapBuHa.
OnuceIBaTh poJIb UCTOPUUECKOTO METO/IA.
N3naraTth CynHOCTb 3BOJIIOIIMOHHON TEOPUHU
Y. JlapBuHa.
HazwiBaTh ocHOBHBIE (pakThI OHOTpadun
Y. JlapBuHa U dTanbl CO31aHUS UM 3BOJIIOLIMOHHON
TEOpPHUH
1.2 | ABmxKyLIu€e CUIIBI 2 JIBroky1ye cuiibl HBosronuy BUaoB 1o Y. Jlapsuny |PackpbiBaTh cofep:kaHue TEPMUHOB U ITOHATUM:
9BOJIIOLIMY BUJIOB 110 (BBICOKAsl MTHTEHCUBHOCTD PAa3MHOKEHUS HACJIEICTBEHHOCTh, U3MEHYMBOCTb, NCKYCCTBEHHBIN
Y. dapBuny OpPraHU3MOB, HACJIEICTBEHHAs! U3MEHUYHUBOCTD, otbop, 6opnOa 3a CyIIeCTBOBAaHHUE, ECTECTBEHHbIN
0opr0a 3a cyliecTBOBaHNE, €CTECTBCHHBIN U ot6op. U3narate cynHocTh yuenus Y. Jlapsura 00
HCKYCCTBEHHBIH OTOOD). HCKYCCTBEHHOM 0TOOpE. XapaKTepu3oBaTh
JemoHcTpanum JBUKYIIME CUITBI HBOJIIOLIMM BUJOB 10 JlapBUHY.
IToprper: Y. lapBuH. [IpuMeHATH 3HaHUA O ABUKYIIHUX CUIIAX 3BOJIOLUU
TaGnuie! u cxembl: «@opMbl 60pHOBI 32 BUIOB 110 JlapBUHY AJ1s1 00BSICHEHHS MHOT000pasus
cyuiectBoBaHue», «Iloponsl romy6ein», BUJIOB, ITOPOJ] TOMAILIHUX )KMBOTHBIX U COPTOB
«MHoroo6pa3sue KyJIbTypHBIX (JOPM KaIlyCThI», KyJIbTYPHBIX PACTCHHIA
«ITopoibl TOMAIIHKUX KUBOTHBIX», «Cxema
oOpazoBanwus HOBbIX BUAOB (110 Y. J[apBuHY)»,
«CxeMa COOTHOILIEHUS ABMKYIIUX CHJT IBOJTIOIIHI
1.3 | ®opmupoBanue 1 OdopmiieHre CHHTETHYECKOM TEOPUH IBONIOIMK | PackphIBaTh coiepkaHre TEPMUHOB U TTOHSITHH:

CUHTETUYECKON TEOPUHU
9BOJIIOLIUU

(CTD). HelttpanbHast Teopus SBOJTIOLUH.
CoBpeMeHHast SBOIOIIMOHHAST OMOJIOTHSL.
3HaueHuE BOJIOLMOHHON TEOPUH B
(hOpMUPOBaHUH €CTECTBEHHO- HAYYHOU KapTHUHBI
MUpA.

JdemoHcTpannu

[Moptpetst: C.C. YerBepuxos, 1.W. [lImansraysen,
Jx. Xonpgeiin, JI.K. bemnses.

Tabauiet u cxeMbl: « OCHOBHBIE TIOJIOKEHUS

JTApBUHU3M, MYTallul, MyTallMOHHBIN MIpoOIIECC.
OOBSCHATH MPUYHUHBI KPU3UCA TAPBUHU3MA.
OO0O0CHOBBIBATh 3aKOHOMEPHOCTH TPaHC(hOpMAIUU
JApBUHU3MA B CHHTETUYECKYIO TEOPHUIO 3BOJIOLIUU
(CTD9).

Wzmarate ocHoBHEBIE mooxeHnst CTO. OneHnBarts
Bkaan I'. [le ®pusa, C.C. YerBepukona,

N.N. llImansraysena, JI.K. bensiea B
¢dopmuposanue CTD.
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
CUHTETUYECKOU TEOPUH DBOJIFOLIUI OuenuBats 3Hauenue CTO B popmMupoBaHUU
COBPEMEHHOM €CTECTBEHHO-HAYYHON KapTHHBI MUPA
Hroro yacoB no teme 4

2 | Tema «MHUKpPOIBOJIIONHUA U €€ Pe3yJbTAThI»

2.1 | Dransl 3BOJIIOIIMOHHOTO 4 [Tomynsnuus Kak 37€MEHTapHAas €UHULIA PackpeiBath conepkanre TEPMUHOB U TIOHSITUIA:
mporecca: sBOIIOLIMU. COBPEMEHHBIE METO/BI OLIEHKH MHUKPO3BOIIOLHS, MAKPOIBOJIIOLIMS, MyTal1H,
MUKPO3BOIIOLUSA U TEHETHYECKOT0 Pa3sHOOOpas3usi U CTPYKTYPbI OIS, KOMOMHALIUHN T€HOB, TeHO(OHI,
MaKpOABOJIFOLHSL. nomnysanuil. 3Menenue reHo(oH 1a MOy JIsIun AJIEMEHTAPHOE IBOJIIOLIOHHOE BJICHUE.
[onmynaums — KaK 2JIEMEHTApPHOE HBOJIFOLIMOHHOE SIBJICHUE. 3aKOH | XapaKTEepU30BATh MUKPOIBOJIIOIIUIO KaK JTall
JJIEeMEHTapHasl €IMHUIIA reHetTudeckoro pasHosecus [x. Xapau, MOSIBJICHUS TPUCTIOCOOTICHUI U BUI000pa30BaHusl.
ABOJIOLIMH B. BaitnGepra. XapakTepru30BaTh MOMYJSLMIO KaK 3JIEMEHTAPHYIO

Pemenue 3amau no 3akony Xapau-BaitnOepra. €IMHUILY 3BOIIOIUH. [lepedncisiTe npusHaku
JdeMoHCcTpanuu UI€aTIbHOM MOMYJISIIUN U OOBSACHATH YCIOBHS
Tabnuie! u cxembl: «MyTarmoHHas BBINOJIHEHUS 3aKoHa Xapau-BaitnOepra. Pemats
U3MEHUYUBOCTHY, «[lonysnonHas cTpykrypa 3aJaun.
BUJa», «Cxema posiBIEHMsI 3aKoHa Xapau— [TpuMeHATh UMEIOIIMECs 3HaHUS [J1s1 OO BSICHEHUS
Baitn6epray. MIPUYMH U3MEHUYUBOCTH Y 0COOEH OJTHOTO BHJIA
JlaGopaTopHas padora «BrisiBnenue
M3MEHUYUBOCTH Y 0CO0€ 0HOTO BUIa»

2.2 |DnemeHTapHbIe (PAKTOPHI 3 OneMeHTapHbIe GaKTOPHI (ABUKYIITHE CUIIbI) PackpsiBaTh conep:kaHue TEPMUHOB U IIOHSATHMN:

9BOJJIIOIIMH

3BOIIOLMU. MyTalMOHHBIN IIpoLIECC.
KomOunaTuBHast u3MeHUIMBOCTb. [[peiid reHoB —
CIIy4aliHbIe HeHAIIPABJICHHBIC H3MEHEHUS YacTOT
ayuieneit B momyssanusax. ¢ dexT ocHoBaTes.
Ippexm bymwvinounozo coprviura. CHudiCeHUe
2eHeMUYecKo20 pazHooopa3usi: NPUUUHLL U
cneocmsust. Ilposisnenue s¢hgpexma opetigha 2eros 6
OONBUIUX U MATILIX NONYTAYUSIX.

Murpauyu. U30is1uus nomyJismii:

MYTAIMOHHBIN TPOLIECC, KOMOMHATHBHAS
M3MEHYHUBOCTb, TIOMYJISIIMOHHBIE BOJIHBI, Apei(
T'€HOB, MUTPAIMH, U3OJISIHSL, TeorpaduuecKkas
(mpocTpaHCTBEHHAs) M30JSIMS, OHOIOTHYECKast
(penpoayKTHBHAS) N30SI, dPPEKT OCHOBATES,
3¢ dexT OyTHIIIOYHOTO TOPJIBIIIKA.
XapakTepru30oBaTh AEMEHTapHbIE (GAaKTOPbI
(mBWXKyIIKE CUITBI) 3BOIOLUMU. OIIeHUBATh BKJIA]l
C.C. YerBepukona, O. Maiipa B pa3BuTHe
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
reorpaduueckas (IpOCTPaHCTBEHHA), ABOJIFOIIMOHHOTO YYEHHUSI.
Ounosornueckas (pernpoayKTHUBHAS). OOBACHATH MPUYUHBI HEHATIPABJICHHOTO JICHCTBHS
JemoHcTpanum 3JIEMEHTAPHBIX SBOJIIOIIMOHHBIX (haKTOPOB.
[Toptpetsr: C.C. UeTBepukos, J. Maiip. [IpuMeHsATh UMEIOIIUECS 3HAHUS O IBUKYIITUX
Tabauiisl ¥ cxeMbl: «J{BIKYIIME CHITBI BOTIOLUIY, | CUIIaX SBOJIIOLUH JIJ1s1 O0BSICHEHUS IPUYUH
«OKOJIOTHYECKAsT U3OJISIIIHSI TOMYJISIIUN CeBAaHCKOW | pa3HO0Opa3usi reHo(pOoH A MOMyYJISIUN OTHOTO BH/IA
dopenny, «I'eorpaduueckas n3omanus
JTUCTBEHHUIIBI CHOUPCKOM U TMCTBECHHUIIBI
naypcko», «llomynsanuoHHbIe BOJHBI YUCIEHHOCTH
XHIIHUAKOB U KEPTB
2.3 |EcrecTBeHHBII 0TOOp — 2 EcrecTBenHbIit 0TOOp — HanpaBstomuid GakTop PackpeiBath cosepkaHre TEPMUHOB U TTOHSITUIA:
HaIPaBISIOMUN (HaKTOp 3BOMIOIIMN. DOPMBI €CTECTBEHHOTO 0TOOpAa: €CTECTBEHHBIN 0TOOD, NBIKYIIHI 0TOOD,
ABOJTIOIAN JBIDKYIIAN, CTAOUITU3UPYIONTUH, Pa3phIBAIOIITHI CTAOWIIM3UPYIOIINKI 0TOOP, pa3phIBAIOIINN 0TOOP,
(IM3pYNTHBHBIN). MIOJIOBOM OTOOP.
ITonoBoii oT60p. Bo3HMKHOBEHME U 3BOTIONHUS XapaKkTepu30BaTh €CTECTBEHHBII 0TOOp Kak
COLIMATILHOTO TMOBEJICHH S )KUBOTHBIX. JBUKYIIYIO U HATIPABJISIONIYIO CHITY SBOJIOINH, €T0
JeMoHCcTpanum (bopmBbL.
Tabnuib! u cxembl: «Cxema JeHCTBUS Pasznuyath popmbl ecTeCTBEHHOTO 0TOOpa B
€CTECTBEHHOT0 0TOOpay, «®opmbl 60PHOLI 32 MOMYJISILUSX, IPUBOAUTH IPUMEPHI IEHCTBUS B
cylecTBoBaHHue», « MHAyCTpHabHBIN MeTaHU3M», | MOMYJISLUAX (POPM eCTeCTBEHHOTO 0TOOpA.
«KuBbIe ncKommaecMEbIe») OOBACHATH MPEMTOCHUTKH TSI ICUCTBHS ABUKYIIEH
Y CTaOMIIM3UPYIOIIEH (OpM eCTEeCTBEHHOTO 0TOOpA.
CpaBuuBath (hOpPMBI ECTECTBEHHOTO 0TOOpA, J1eaTh
BBIBOJIBI HA OCHOBE CPaBHEHUSI.
[TpuMeHsITh UMEIOIIHeCs 3HAHHSI O €CTECTBEHHOM
oTbope 111 0OBSICHEHUS IPOLIECCOB,
MIPOUCXO/ISIINX B MOMYJISIUAX BUAOB OPraHU3MOB
2.4 |IIpucrnoco0neHHOCTh 3 [Tpucmoco0aeHHOCTh OPraHU3MOB KakK pe3ysibTaT | PackpbeiBaTh copepkanne TepMHUHA

OpraHU3MOB KaK
pe3yabpTar

MHKPO3BOIOLIHH.
Bo3HuKHOBEHHE TIPUCTIOCOOICHUH Y OPraHU3MOB.

MPUCTIOCOOJICHHOCTh OPTAaHU3MOB (aanTarus),
apomop(}o3, HIruoaanTaIus.
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
MHUKPO3BOJIOLUN Apomopdo3sl U uanoaaanrtanuu. [Ipumepsr [TpuBOIUTH KOHKPETHBIC TPUMEPHI

MIPUCTIOCOOJICHUH Y OPTaHU3MOB: MIPUCTIOCOOJICHUI OpraHU3MOB (MOP(OIOTHUECKHE,
Mopdoiornueckue, Gu3noJI0TUIECKHE, (dbusmoornueckue, OMOXMMUIECKHUE,
OMOXHMUYECKHE, TTOBEICHYECKHE. MTOBEJICHYECKHUE).
OTHOCHUTENBHOCTH TPUCTIOCOOIEHHOCTH OOBACHATH MEXaHU3M BO3ZHUKHOBEHUS
OpPraHHU3MOB. MPHUCTIOCOOICHHIA Y OPTaHU3MOB.
JdeMoHCcTpanuu [TpuBOAUTH TpUMEPHI ApOMOP(PO30B U
Tabmuiet u cxeMbl: «I[TokpoBUTETHCTBEHHAS WJM0AANTAUN Y PACTEHUN U )KUBOTHBIX.
OKpacka XUBOTHBIX», «[Ipexynpexxaaromniast OOBACHATH POJTH ApOMOP(O30B B OCBOCHUHU
OKpacKa KUBOTHBIX», « DU3NOIOTHUECKUE OpraHu3MaMH HOBBIX CpeJl OOUTaHUSI.
anantauum», «IIpucnocobieHHOCTh OpraHu3MoB U | OOBSICHITD POJIb UANOAJANTALINN B
€€ OTHOCUTEIBHOCTBY. MPUCTIOCOOJICHUH OPraHU3MOB K KOHKPETHBIM
Oo6opyaoBanue: repoapuy paCTCHU; KOJJIEKIIMA | YCJIOBHUSM CPEJIbI.
HACEKOMBIX; Uyuela NTHII ¥ 3Bepeil ¢ mpumepamu | [loka3pIBaTh OTHOCUTEIBHBIN XapaKTep
Pa3IMYHBIX TPUCIIOCOOTICHHUIA. MPUCTIOCOOTICHHOCTH ¥ IPUBOIUTH IPUMEPHI
JlaGopaTopnasi padora «IIpucnoco0ienus OTHOCUTEJILHOCTH aJanTalum.
OpPraHU3MOB U UX OTHOCUTEJIbHAs PackpbiBaTh 3HaYCHHE TBUKYIIIUX CHIT YBOJIOLUU B
11e71eCO00pPa3HOCThY. (hopMUPOBAHUU TTPUCTIOCOOTCHUI
JladopaTopHas padora «3yuenne apomopdo3oB
Y UIMOAJIANITAlMi Y PACTEHUH U )KUBOTHBIX)

2.5 |Bugn, ero kputrepuu u 2 Bup, ero kpurepun u CTpyKkTypa. PackpeiBath conepkaHre TEPMUHOB M TTOHSTUIA:

CTPYKTypa

JdemoncTpanmuu
Tabmuie! u cxembl: «Kpurepun Bunga», «Bumasi-

NBOMHUKNY, «CTPYKTypa BUIa B IPUPOJIEH.
OO6opynoBanme: repOapuu paCTeHUN; KOJUICKIIUA
HAaCEKOMBIX; Uyy4eJsia IITULL U 3Bepel pa3HbIX BUIOB.
JlabopaTopHas padora «CpaBHEHHE BUJIOB 1O
MOp(oIoruuecKkoMy KpUTEpUIO»

BUJI, KPUTEPUH BHA, TOTUMOP(H3M, BUIHI-
JBOWHHKH, apeat, YKOJIOTUYECKasl HUIIIA,
MOIYJISIUKS, BUTOBOM KapUOTHII, KOCMOIIOJIUTHI,
SHACMUKU, ITIOABUAbBI, DKOTHUIIBI.
XapakTepu30BaTh KPUTEPUH BU/IA
(Mopdonornyeckuii, reHETUICCKUH,
OMOXMMHMYECKH, reorpaduuecKui,
AKOJIOTUYECKHH, Onoxumudeckuii). OObSICHATH
HEOOXOIMMOCTh MCIIOJIb30BaHHMS BCEH
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n/n

Haumenoganue pazoena
(memut) Kypca

Koauuecmeo
uacoe

Ilpozpammnoe codeporcanue

OcHoegnble 6uobl OeasmenbHoCHu
oodyuarouwuxcs

COBOKYITHOCTH KPUTEPUEB JIJIsl ONIPEICIICHUS
BUJIOBOW MPHUHA/IICKHOCTH OpraHUu3Ma.
[lepeuncnsiTh OCHOBHBIE BHYTPUBUIOBBIC
TPYIIUPOBKH.

OOBACHATH MPUYMHBI CYIIIECTBOBAHUS MOHO- U
MOJIMTUITMYECKUX BUOB.

CpaBHUBATH BUJIBI 110 MOP(}OIOTHIECKOMY
KPUTEPUIO

2.6

BunooOpa3oBanue kak
pe3ysbTar
MHKPO3BOJTIOIIUH.
CBs13b MUKPOABOJIIOIUN
M SIUAECMUOJIOT U

Bunoobpa3oBanue Kak pe3ysibTaT
MUKpO3BOTonUU. M30ms1us — kiroueBoi (hakTop
BH1000pazoBanus. [yt u crmocoOsr
BUJI000pa30BaHuUs: aJUIONATPUUYECKOE
(reorpaduueckoe), CHMITATPUIECKOE
(9KOJIOTHYECKOE), KMTHOBEHHOE
(TmonuIUIONAM3aNUs, THOPUIU3ALINS ).
JUTUTETFHOCTD 3BOIIOLIMOHHBIX TPOLIECCOB.
MexaHu3Mbl GOPMUPOBAHUS OHOIOTUIECKOTO
pazHooOpa3usi. Posib 3BOTIONMOHHON OMOJIOTHH B
pa3paboTKe HayYHBIX METOJOB COXpPaHEHUS
OropazHo0Opa3usl.

MuKpo3BOIIONHS ¥ KOIBOIIOIHS TAPA3UTOB U UX
x03s1eB. Mexanu3mbl GOpMUPOBAHUS
YCTOMYMBOCTU K aHTUOMOTHKAM U CITOCOOBI 60pbOBI
C HEl.

JdeMoHCcTpanuu

Tabnuie! u cxembl: «CriocoObl BUI00OpA30BaHUY,

«I"eorpaduueckoe Bu1000pa3zoBaHue TPEX BUIOB
JAHJBIIICH», « DKOJIOTHYECKOE BUI000pa30BaHNe
BUIOB CUHUIL, «[lomummonasl pacTeHun»,
«KamycTHo-peieuHbIi THOPUTY.

PackpsiBaTh conep:kaHue TEPMUHOB U IIOHSATHMN:
BUJI000pa30BaHUE, U30JISILINS, KOOBOIIOIIHSL.
XapakTepru30BaTh BU000pa30BaHNE KAK Pe3yIbTaT
MUKPO3BOIIOLUH.

OOBACHATH POJIH U3OJISIIUU B 00pa30BaHUU HOBBIX
BUJIOB.

XapakTepu30BaTh pa3IUYHbIE CIIOCOOBI
BHUI000pa30BaHus (AJJIOMATPHUECKOE,
CUMIIaTPUYECKOE).

[IpuBOINTH KOHKPETHBIE MPUMEPHI BUIOB,
00pa30BaBIIMXCS PA3IMYHBIMU CIIOCOOAMH.
[IpuMeHsaTh 3HaHUS CITOCOO0OB BUI000pa30BaAHUS
JUTs1 OOBSICHEHHSI IPUYHUH MHOTO0Opa3usi BUJIOB.
OOBACHATH BOSHUKHOBEHHE YCTOMYMBOCTH
MATOTEHOB K aHTUOMOTHKAM
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammnoe codeporcanue
n/n (memul) Kypca uacoe odyuarwuxcsa
OO6opynoBanue: repoapuu pacTeHUHN OIM3KUX
BHJIOB, 00pa30BaBIINXCS PAa3IMYHBIMU CITIOCOOAMHU
Hroro yacoB no teme 16

3 |Tema «Makpo3BoOUMs U €€ pe3yJabTaTbD)

3.1 |MaxposBomironusl. 1 Meroas! U3y4eHUs MaKpO3BOJIIOLIUH. PackpsiBaTh coepkaHuE TEPMUHOB U IIOHITHI:
[Taneonronornueckue [TaneoHnToNOrNYECKNE METOABI N3YUECHNUS MaKpOdBOJIOIUS ((hUIOreHes), mepexoHbIe
METO/Ibl U3YUYECHUS sBomonun. [lepexonnsie hopMel U (dbopmbl, PUIOTEHETUYECKUE PA/IBI, TTATICOHTOIIOTHSI.
IBOJIIOLIUU ¢butoreHeTHYECKUE PsiIbl OPraHU3MOB. XapakTepHu30BaTh MAKPOIBOJIIOLIUIO KaK

Pemenue 3ananuii Ha BBIABICHHE Ha/IBUJIOBYIO 3BOJIIOIMIO 00pa30BaHUs KPYIIHbBIX
NaJICOHTOJIOTHYECKMX OCOOEHHOCTEH. TaKCOHOMMYECKUX CIUHULL.
JemMoHcTpanuu OOBACHATH 3HaYCHUE NAJICOHTOJIOTMUECKUX
Tabnuibl v cxembl: «DUITOTEHETHIECKUIN PSIJT WCCTIEAOBAHUM IS TTOTy4YeHUs (DAKTOB DBOJTIOIIH
JIOMIAAN», K APXEONTEPUKCY, «3BEPO3yObIe OpPraHHU3MOB.
aepel», «Crerouedansy, «Punnoduren», IIpuBOIUTE IpUMEPBI OPraHU3MOB, OTHOCALINXCA K
«CemMeHHbIE TAIOPOTHUKID. nepexoaHbM popmam. Has3eiBaTh rpymmsl
O0opynoBaHMe: KOJUJIEKINH, TepOapuu, MyJSDKA | OPTaHU3MOB, I KOTOPBIX BOCCTAaHOBJICHBI
HCKOIIaE€MBIX OCTATKOB OPTaHU3MOB (bUII0reHeTUYECKHE PSIIBL.
CpaBHUBATB TPOLECCHI MAKPOBOJIIOLUU U
MHUKPOIBOJIIOLIUU

3.2 | buoreorpaduueckue 1 Bbuoreorpaguueckrue METO bl H3yUCHHUS PackpsiBaTh conepkaHue TEPMUHOB U IIOHATHMN:
METO/Ibl U3yUEHUS sBomtorn. CpaBHeHHE (HI0PHI M (payHBI MaTEpPUKOB | OHoreorpadus, SHAEMUKH, PEITUKTHI.

IBOJIIOLIUU U OCTPOBOB. OO0o0cHOBBIBAaTH 3HAUEHUE OHOTeorpaduu st

buoreorpaduyeckue odnactu 3emnu. Bussi-
SH/IEMHUKU U PEIIUKTEHIL.

JdemoHcTpanuu

Tabmuibl u cxembl: «bruoreorpapuveckre 30HbI
3emin», «Jlpeiid KOHTUHEHTOBY, «PeTUKTHD).
Oo6opyaoBanue: repOapuu; KOJUICKIIMHA HACEKOMBIX

M3yYEHUS 3BOJIOLUN OPTaHU3MOB.
[Tepeuncnsats 6uoreorpaduueckue odbaactu 3emiau
1 OOBSICHSTH IPUYMHBI UX BBIJICIICHUSI.
CpaBauBaTh Giiopy u payHy MaTepuKOB U
OCTPOBOB, PACTEHHS U )KUBOTHBIX PAa3HBIX
Oounoreorpaduueckux 00acTen.

[TpuBOAUTH IPUMEPHI PEIIUKTOBBIX OPTaHU3MOB,
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
BUJOB-DHACMUKOB.
OOBACHATH IPUYUHBI COXPAHEHUS BUI0B
SH/IEMUKOB U <GKUBBIX HCKOIIAEMBIX)
3.3 | DOMOpuosoTHUecKue u 2 OMOPHOJIOTHYECKUE U CPABHUTEIHHO- PackpeiBath cosepkaHre TEPMUHOB M TIOHSTUIA:
CpaBHUTENBHO- Moponoruueckre MeTo1bl U3y4eHHs BOJIOLUUHU. | SMOPUONIOTHS, MOP(OIOTHs, TOMOJIOTHYHbIE U
MOp(bOJ'IOI‘I/I‘-IeCKI/Ie I'eneTnueckue MexaHU3MBI OBOJIIOIIMHA OHTOI'CHE3a |aHAJIOTMYHBIC OpTaHbl, pyAUMCHTbI, aTABU3MBbI,

MCTObI U3YUYCHUA
3BOJOIIUN

W MOSBIICHUS 3BOJIOIMOHHBLIX HOBILIECTB.
['omon0TMYHBIE U aHATIOTUYHBIE OPTAHBI.
PynumMenTapHbie Opranbl U aTaBU3MBI.
MonekyIsipHO-TeHeTHUECKHE, ONOXUMUIECKUE U
MaTeMaTUYeCKUE METO bl U3YUEHUS SBOJIOIUH.
I"'oMonoruyHbIC TESHEI.

CoBpeMeHHBIE METOIbI TIOCTPOCHUS
(UITOTEeHETUYECKUX JIEPEBBEB.

XpOMOCOMHBIE MyTalliX U IBOJIIOIMSI TECHOMOB.
JdeMoHCcTpanuu

Hoptpetsr: K.M. bap, A.O. KoBanesckuii,

@®. Mromep, 2. I'ekkenb.

Tabanie! ¥ cxembl: «HavansHbIE cTaANH

IMOPHUOHAIBEHOTO Pa3BUTHS TO3BOHOYHBIX
’KUBOTHBIX», «] OMOJIOTHYHBIE ¥ aHAJIOTUYHBIC
Oprasbl», «PyTUMEHTB), «ATaBU3MBI»,
«XpOMOCOMHBIE HA0OPHI YETTOBEKA M ITMMITAH3E».
O0opynoBanme: KOJJICKINH, TepOapuu, MyJISDKA
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, Py AUMCHTAPHBIX
OpraHoB U aTaBU3MOB

OMOXMMHYECKast TOMOJIOTHSL.

XapakTepu3oBaTh SMOPHOIOTHUECKHE,
CPaBHUTEIILHO-MOP(HOJIOrMYECKUE, MOJIEKYIISIPHO-
reHeTH4ecKre, OMOXUMUYECKHe, MaTeMaTHUYeCKHe
METO/JIbl U3YUYEHHS IBOJIOIUH.

OOBACHATH 3HAUCHHE YMOPHOJIOTHH,
CpaBHUTEIHLHON MOP(}OJIOTHH, MOJICKYIIPHON
TCHETUKHU, OMOXUMHHU, OMOMH(POPMATUKHU JUIs
M3yYEHUS 3BOJIOLUN OPTaHU3MOB.

OnenuBats Bkiag A.O. KoBasieBckoro B pa3Butue
HBOJIIOIMOHHOTO YUCHHS.

OnuceIBaTh reHETUYECKNE MEXaHU3MBbI IBOJIIOIINH
OHTOT€HE3a U MOSIBICHUS SBOJIIOIIMOHHBIX
HOBIIIECTB.

[TpuBoIUTH MpUMEPHI ATABU3MOB U
PYJIHMMEHTapHBIX OPTraHOB Y Pa3IMYHbIX
OpPraHU3MOB U OOBSCHATH IPUUUHBI UX MOSBICHUSI.
[TpuBOIUTE IPUMEPHI TOMOJIOTUYHBIX
AQHAJIOTUYHBIX OPTAHOB.

CpaBHUBATH CTPOSHHUE OPTAHOB Y OPTaHHU3MOB
Pa3HBIX CUCTEMATUYECKUX TPYIII.

[TpuBOUTE TPUMEPHI ONOXUMHYECKOW M TE€HHOMN
TOMOJIOTHH.

OrneHuBaTh 3HaUC€HNUE OMOMH(GOPMATHKHU IS
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
M3yYEHUS 3aKOHOMEPHOCTEH IBOIOIUU
3.4 |OO0mue 3aKOHOMEPHOCTH 2 OO6mre 3aKOHOMEPHOCTH (ITpaBUIa) SBOJIOIHH. PackprsiBaTh conepikanre TEPMUHOB U TIOHSTHA:
IBOJTIOIIH Ipunyun cmenst pynxyuii. HeobpatumocTtsb cMeHa (hYHKIMI OpraHoB, HEOOPATUMOCTh
HBOJTIOLIHH. SBOJIIOLIMH, aJalITUBHAS pajHalys,
AnantuBHas paauanus. HepaBHOMEpHOCTh TEMIIOB | HEPABHOMEPHOCTH TEMIIOB SBOJIIOIHH,
HBOJTIOIUH. Yyepel0BaHKE TJIaBHBIX HAPABJICHUI SBOJIOINH.
JleMoHCTpanuu AHanM3upoBaTh MPUYUHBI UePEIOBAHUS TTIABHBIX
TaGnuiel u cxembl: «I TaBHBIC HANIPaBICHUS HaIlpaBJICHUIN BOJIIOLUN.
HBOJIOIUIY, «O0IIHEe 3aKOHOMEPHOCTH [TpuBOAUTH MPUMEPHI TPOUCXOXKACHUS OPTAHU3MOB
SBOJTIOLIMM» OT HeCHEeINAIN3UPOBAHHBIX MPEKOB U UX
MIPOrPeCCUpyIoLIeH criennaan3aluy.
OOBACHATH MPUYUHBI HEPABHOMEPHOCTH TEMITOB
HBOJTIOLIMH.
[IpuBOAUTE IPUMEPHI AJAITUBHON PaAUALIUU Y
OpPTraHU3MOB.
OOBSACHATH TPUYMHBI HEOOPATUMOCTH IBOJTIOLIUH
Hroro yacos no Teme 6

4

Tema «IIpoucxoxaenue

H pasBUTHE )KU3HU HA 3emuie»

4.1

T'unoresnl
BO3HUKHOBEHUS YKU3HU
Ha 3emie

2

HayuHble runotessl IPOUCXOXKACHUS )KU3HU Ha
3emie. Abuorenes u nancrnepmus. JloHay4Hble
MPEACTABICHUS O 3aPOXKIACHUU KU3HU
(kpearmoHusM). ['unoresa nocToSHHOTO
CaMO3apOK/ICHUS KU3HU U €€ ONPOBEPIKEHHE
onsitamu @. Peau, JI. Cnamnannanuy, JI. [lactepa.
[IpoucxoxaeHne )KU3HU U aCTPOOUOIIOTHSL.
JdemoHcTpaunu

optpetsr: @. Penu, JI. Cnamnannanu, JI. [acrep.
Tabmuiel ¥ cxeMbl: «Cxema onbita @. Peany,

«Cxema onpita JI. [TacTepa o usyueHuto

PackpriBath cogep:kaHue TEpMUHOB 1 MIOHSITHH:
KpeaIrmoHU3M, BUTAIIU3M, TTAHCTIEpMUSsI, a0UOTeHE3.
W3narate Hay4yHbIE TUIIOTE3bI U TEOPUHU
MIPOUCXOXKICHUS )KM3HU Ha 3eMJIe.

OnenuBath Bkaajg . Penn,

JI. Cnannanuanwy, JI. ITactepa

B (hopMHpOBaHKE Hay4HBIX B3IJISA0B Ha
MPOUCXOXKACHUE KU3HU Ha 3emiie. [lepeuncnars
CTaJIMy Pa3BUTHUS )KU3HU Ha 3eMJie, COTJIacHO
Teopuu OMoIo33a
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
CaMO3apO>KJICHUS )KU3HI»

4.2 | OCHOBHBIE ATaIlbI 2 OCHOBHBIE 3Tallbl HEOPTAHUYECKOM SBOJIIOLIUH. PackpeiBath copep:kaHue TEpMUHOB Y MIOHSITHH:
HEOpPraHM4ecKOou [1nanerapHas (reojgoruueckasi) SBOJIOLIHSL. reoJ0ruuecKast SBONIOIMS, XUMUYecKas 3BOIIOIHS,
ABOJIOLIMH XuMu4decKas YBOTIOINUSA. AOUOTCHHBIM CUHTE3 aOMOTEHHBIN CUHTE3, IepBUYHAs aTMocdepa,

OpPraHMYECKUX BEIECTB U3 HeopraHuueckux. OMbIT | KoalepBaTHbIE KaIuli, pUO03UMBI, TPOOUOHTHI.
C. Munnepa u I'. FOpu. O6pa3oBanue nonumepoB | XapakTepu3oBaTh OCHOBHBIE ATAITbI XUMHYECKON
n3 MoHoMepoB. KoanepBaTHast runoresa IBOJIIOLIMH.
A.N. Onapuna, runoTes3a NepBUYHOIr0 OyIbOHA HaspiBaTh XMMHYECKUI COCTAB IEPBUYHOU
JIx. XonaelHa, reHeTU4ecKas TUIoresa atMocdepsl 3emnu. OuenuBars Bkiaa C. Muuiepa,
I'. Ménnepa. Pu6osumsi (T. YUek) u rumoresa I'. FOpu, T. Yeka, Y. I'unbepra
«vupa PHK» V. I'mn6epra. ®opmupoBanue B (hopMupOBaHNE HAYYHBIX B3TJISI0B HA
MeMOpaH U BO3HUKHOBEHHE MPOTOKIIETKH. MIPOUCXOXKACHHE KU3HU Ha 3emie. ONuchIBaTh
JemoHcTpanum yCIIOBUS, HEOOXOAUMBIE /1711 aOMOT€HHOTO CUHTE3a
Ioprpetsl: C. Muunep, I'. FOpu, A.W. Onapus, OpraHUYeCcKUX coeanHeHUN. [IpuBoIUTE MpUMeEpEI
JIx. Xonneitn, I'. Mémnep. MOJIEKYJI, ¥ KOTOPBIX BOZHUKIIH IPOLIECCHI
Tabnuie! u cxembl: «Cxema onbita C. Muiiepa, TeHETHYECKOr0 KOMUPOBAHUS U (pepMEHTATUBHAS
I'. FOpu», «3Tansl HEOPraHMUECKOW 3BOJTIOLIUN. AKTUBHOCTb.
BupryaabHasi 1aboparopHas padora O00CHOBBIBATh HEBO3MOKHOCTH IIOBTOPHOTO
«MoaenupoBanue onbiToB Mumiepa—tOpu o BO3HUKHOBEHMS )KMU3HU Ha 3emiie
M3Y4YEeHHIO a0MOTEHHOTO CUHTE3a OpraHNYeCcKUX
COCIMHECHHH B MIEPBUYHON aTMochepe»

4.3 |Ucropus 3emnu u 2 HcTopus 3eMiau 1 METOABI €€ N3YUYEHMUS. PackpsiBaTh coepkaHuE TEPMUHOB U IIOHITHI:

METOBI €€ U3yUECHUs

Hckomaembie opraHU4eCcKrUe OCTaTKH.
['eoxpoHonorus u €€ METobl.

OTHOcUTENbHAS U A0CONIOTHASI T€OXPOHOIOTHS.
['eoxpoHoOnOrMYecKas mKaia: 30Hbl, IPbI,
MIEPUOJIBI, STTOXH.

JdemoHcTpannu

Tabnuibl u cxembl: «I €0OXpOHOIOTHYECKAs TITKAIAY.

Oo0opynoBaHue: KOJUICKIIMA OKaMEHEJIOCTEH,

reoOXpOoHOJIOTHs (OTHOCHTEIbHAS, a0COI0THAS),
OKaMEHEJIOCTH, METO/Ibl T€OXPOHOJIOTHUH,
TreOXPOHOJIOTUYECKAs 1IKaJa: 30HbI, 3PbI, IEPUOJIbI,
3m0xu. XapakTepu30BaTh METOAbI U3yUEHUs
HUCTOPUU 3E€MJIH.

[Tepeuncnars pa3aenbl F€OXpPOHOJIOTHUYECKON
mikanbl. OlleHUBaTh 3HAYE€HUE UCKOTIAeMbIX
OCTATKOB JJI U3yUYEHUS] UICTOPUU PA3BUTHUS KU3HU
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
II0JIE3HBIX UCKOIIAEMBIX; MYJISKH OPIraHUUECKUX Ha 3eMIie.
OCTaTKOB OPTaHU3MOB. OOBACHATH XapaKTep pacipeieIeHUs UCKOMAaeMBbIX
JlabopaTopHas padora «/3ydeHue u onvcaHue OCTaTKOB B 3¢MHOI Kope. CpaBHUBATh METO/IbI
HCKOIMAEMbIX OCTaTKOB JIPEBHUX OPTaHU3MOB) a0COIOTHON U OTHOCUTEILHON T€0XPOHOIOTHH
4.4 |HauvanbHble 3Tanbl 1 HauanbHbie 3Tanbl OpraHuyecKoil 3BOTIOLIH. PackpeiBath conepkaHre TEPMUHOB M TTOHSTUIA:
OpPraHUYECKON IlosiBiIeHME U 3BOJIIOLUA IIEPBBIX KIIETOK. «TIOCTIETHUHM YHUBEPCATBbHBIN OOLIHIA TPEeT0K»,
IBOJIIOLIUU OBomonus MeTaboan3Ma. BO3HUKHOBEHHE EPBBIX | OJTHOKJIETOYHbBIE OPTraHU3MbI, IPOKAPUOTHI,
skocucteM. COBpeMEHHbIE MUKPOOHBIE OMOTIIIEHKH | 9YKapUOThl, CHMOUOTEHE3.
KaK aHaJIOT MEePBBIX Ha 3eMJIe COOOILECTB. XapakTepHu30BaTh HaUaJIbHBIE ATANBl OPIraHUYECKOU
Crpomaronutsl. [IpokaproThl U 3yKapUOTHI. ABOJIIOIUH.
[TpoucxoxaeHue 3ykapuot (CHUMOHOTEHE3). [TpuBOoaUTE IPUIMEPHI APOMOPGHO30B TIEPBBIX
DBOJIOIMOHHOE MPOUCXO0KICHIE BUPYCOB. OJTHOKJIETOYHBIX OPTaHU3MOB.
JdemoHcTpannu XapakTepru30BaTh OCHOBHBIE TTOJIOKEHUS U
Tabauie! u cxembl: «HauanpHbIE YTATIBI JI0Ka3aTeIbCTBA TUIIOTE3bl CUMOMOTeHe3a.
OpraHuyYecKoi sBooLum», «Cxema oopa3oBanus |/loka3pIBaTh NOJYaBTOHOMHOCTh MUTOXOHAPHUH 1
9YKapHOT MyTEM cumOuorenesa», «CTpoeHue IUIACTU[, UX TIPOUCXOXKIEHHUE OT
BUPYCa» IIPOKAPUOTUYECKUX KIIETOK.
JlenaTh BBIBOJbI O 3HAUEHWH BO3ZHUKHOBEHUS
dhoTocunTe3a, HOPMHUPOBAHUS SAPA IS
JAJTbHEWIIETr0 pa3BUTHS )KU3HHA HA 3eMIIe.
XapakTepru30BaTh TUMOTE3bI TPOUCXOKIACHUS
BHPYCOB
4.5 |OBomouus 3yKapuoT 1 IIpouncxoxkaeHNE MHOTOKIIETOUYHBIX OPraHU3MOB. | PackpbIBaTh conep:kaHue TEpMUHOB U IIOHATHMN:

BO3HUKHOBEHNE OCHOBHBIX IPYIIII
MHOTOKJICTOUYHBIX OpI‘aHI/IBMOB.
JdemoHcTpannu

[optpet: .1. MeyHuKOB.

Tabauiel B cxeMbl: « HayanbHbIE 3TAIBI

OpraHNYeCcKOM BOOIUNY, «CHUCcTEMA KUBOU
MIPUPOJIBI»

MIPOKAPUOTHI, 3YKAPHOTHI, MHOTOKJIETOYHOCTH,
CHeIHalnu3alus KIeTOK, BUPYCHI.
XapakTepru30BaTh MPOUCXOKICHHE
MHOTOKJIETOYHBIX OPTaHU3MOB.

CpaBHUBATh 0COOEHHOCTH 3YKapUOTUUYECKUX U
MIPOKAPUOTUYECKUX OPraHU3MOB.

Ha3zpiBaTh OCHOBHEIE apOMOP(O3BI SYKAPHOT U
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
OLICHMBATh UX 3HAUYECHUE IS JAJIbHEHUIIEro
Pa3BUTHUS KU3HU
4.6 | OCHOBHBIE ATaITbI 3 OCHOBHBIE 3Tanbl BOJIIOLUM BBICIIUX pacTeHUW. | PackpeiBath conepkaHre TEPMUHOB U TTOHSTHIA:

ABOJIOLIMH OcHoBHbIe apoMopdo3bl pacTeHUi. Borxon BOJIOPOCITH, PUHUO(DUTHI, MXH,

PacTUTENHLHOTO MUPa pactenuii Ha cymry. [losiBieHrne cnopoBbIX ManoOPOTHUKOOOPA3HbIE, CEMEHHBIE MMAalOPOTHUKH,
pacTeHuii 1 3aBoeBaHue UMH cylid. CeMEeHHbIE roJIOCEMEHHbBIE, IIOKPBITOCEMEHHBIE, OecIonoe
pactenust. [IpoucxoxeHre BETKOBBIX PACTEHUH. | MOKoJIeHHE (CIIOPO(HUT), TOJIOBOE TIOKOJIEHUE
JdeMoHCTpauuu (rametodur).

Talnuiie! v cxeMbl: K ApoMOP(O3bI paCTEHUI», [IepeunciiATb OCHOBHBIE ATAIIbl 3BOIIOLUHN
«Punnodute, «OJHOKIETOUHBIE BOJOPOCINY, pacturenbHoro mupa. HaspiBath OCHOBHbIE
«MHOTOKJIETOYHBIE BOAOPOCTN», « MX1», apomMop(h03bl paCTEHUI U OLICHUBATh UX
«[TanopotHuKm», «I'010CEMEHHBIE pACTECHUS, HBOJIIOIIMOHHOE 3HAUEHUE.
«Oprassl IBETKOBBIX PACTCHUI». CpaBHHMBATh OCOOCHHOCTH CTPOCHHMS PACTCHUIA
OO6opynoBanme: repOapuu paCTCHU Pa3IUYHBIX | Pa3HBIX OTICIIOB
OTJIEJIOB.
IIpakTuyeckas padora «M3yyenne ocoOeHHOCTEH
CTPOEHHUS PACTEHUN Pa3HBIX OTACIOBY»

4.7 |OCHOBHBIE ATaIlbl 3 OCHOBHBIE 3Tanbl YBOJIIOLUY )KUBOTHOT'O MHpA. PackpeiBath conepkaHre TEPMUHOB M TTOHSTUIA:

ABOJIIOIMH JKUBOTHOTO
MHpa

OcHoBHBIE apoMOP(O3bI JKUBOTHBIX. BeHICKas
(dayna. KeMOpuiickuii B3pbIB — MOSIBJICHUE
COBpPEMEHHBIX TUIIOB.

[IepBbie xOpaoOBbBIE )KUBOTHBIE. JKH3HB B BOJIE.
DBOJIIOLHS TTO3BOHOYHBIX.

[Tpoucxoxaenne ampubuil 1 penTuInii.
[IpoucxoxaeHne MICKOMUTAIOIUX U MTHII.
[Tpunnun kiroueBoro apomopdosa. OcBoeHUE
0€C103BOHOYHBIMH U ITO3BOHOYHBIMH KUBOTHBIMU
CYIIH.

JdemoHcTpaunu

Tabmuie! u cxeMbl: «Cxema pa3BUTHS JKUBOTHOTO

MpocTeHIne, MIacTUHYaThle, KUIIEYHOTIOJIOCTHBIE,
IUIOCKHUE YEPBU, YWICHUCTOHOTHE, PHIObI,
3€MHOBO/IHbIE, TPECMBIKAIOIINECS, ITHIIBI,
MJIEKOIUTAIOIINE, SKTOJEpPMa, SHTOAEPMA,
Me301epMa, IBYCTOPOHHSS CHMMETPH,
TETJIOKPOBHOCTb.

Hepe‘H/ICHHTB OCHOBHBIC 3Tallbl 3BOJIFOIINU
KUBOTHOT'O MUDA.

HazbiBaTh OCHOBHBIE ITpeajanTalui,
CIOCOOCTBOBABIIME BBIXOAY KHUBOTHBIX Ha CYIIY.
OueHuBaTh 3HAYCHUE PA3BUTHUS HEPBHON CHCTEMBI
JIIsL HpI/ICHOCO6JIeHI/IH JKUBOTHBIX K YCJIOBUSAM

¢8



Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
MUpa», KApoMOp(]O3bI KUBOTHBIX, OKPY>KaIoIleH Cpe/ibl.
«ITpocteitmuey, «KUIIeYHOTIOTOCTHBIE, OOBACHATH MPUYUHBI SBOJIIOIIMOHHOTO PacI[BeTa
«IInockue uepBu», «Unenucronorue», «Priob», HACEKOMBIX, KOCTHBIX PbIO, MITHUL], MJIEKOIUTAIOIINX
«3eMHOBOIHBIEY, «IIpecmbikarommecs», «IITuupn,
«MuexonuTaronme».
Oo0opynoBaHme: KOJUIEKIIMN HACEKOMBIX; BJIa’KHbIE
MperapaThl )KUBOTHBIX; PAKOBUHBI MOJLTIOCKOB;
KOJUIEKLIUU UIJIOKOKUX; CKEJIEThI O3BOHOYHBIX
’KUBOTHBIX; Uydelia ITHI] U 3Bepeil.
IIpakTnyeckas padora «M3yyenne ocoOeHHOCTEH
CTPOEHHMSI TTO3BOHOYHBIX KHUBOTHBIX)»
4.8 |Pa3BuTHe )KU3HU HA 3 PazBuTue xu3Hu Ha 3emiie 110 HpaM U nepuojam: | PackpbiBaTh copep:kaHUE TEPMUHOB U TTOHSATHIA:

3emie

apxei, IpoTepo30ii, Mageo30ii, Me30301, KAHHO30M.
OO01mas xapakTeprCTUKA KIIMMAaTa U Te0JIOTUIECKUX
npotieccoB. [losiBieHNE U pacUBET XapaKTEPHBIX
OpraHU3MOB.

YrineoOpa3oBaHue: €r0 YCIOBHS U BIUSHHUE HA
ra3oBbIil COCTaB aTMOC(HEPHI.

MaccoBble BBIMUpPaHUS — S9KOJIOTHYECKHE KPU3UCHI
npouutoro. [IpuduHbI ¥ ceACTBUS MaCCOBBIX
BbIMUpaHUN. COBPEMEHHBINA 3KOJIOTUYECKUI
KpHU3HC, ero ocooeHHocTH. [Ipobiiema coxpaneHus
O6uopazHooOpazus Ha 3emIe.

JdeMoHCcTpanuu

Tabnuie! u cxembl: «Pa3BuTHE KU3HU B apXEHCKOMA

ape», «Pa3BUTHE )KU3HU B IPOTEPO30MCKOU IpeEm,
«Pa3BUTHE )XKM3HH B NAJICO30MCKOM 3pe»,
«Pa3BuTHE )KU3HU B ME3030MCKOM 3pey, «Pazputue
YKW3HU B KAiTHO30MCKOM 3pe»

apxei, apxe0akTepuu, IIMaHOOAKTEPHH,
IPOTEPO30H, Majaeo30i, KeMOPHii, OpAOBUK, CHITYD,
JICBOH, KapOOH, iepmb, [lanres, TeTuc, TpuIoOUTHI,
PUHUODUTHI, PAKOCKOPITUOHBI, TAHIIUPHBIE PBIOHI,
KOTHJIO3aBpbl, Me30301, [ 'oH/1BaHa, JlaBpasus,
TpHac, 10pa, MeJl, XBOiHbIE, THHKTOBBIE,
CaroBHUKOBBIE, OEJIEMHUTHI, AMMOHMUTHI,
JMHO3aBPbI, apXEONTEPUKC, TOKPHITOCEMEHHBIE,
KalHO30i1, MaJIeOreH, HEOreH, aHTPOIOTEH,
MaccoBO€ BhIMHpaHue. XapakTepu30BaTh pa3BUTHE
KU3HHU Ha 3eMJIe TI0 3paM U IIEPHOJIaM.
VYcraHaBnuBaTh 3aBUCUMOCTb MEXKTY
re0JIOTMYECKUMU IIPOLIECCAMU, U3MEHEHUSAMU
KJIUMaTa ¥ IpoLeCCaMU B KUBOU MPUPOJIE.
OOBACHATD NPUYUHBI PACI[BETa CUCTEMATUYECKUX
TPy OPraHU3MOB B Pa3IMyYHbIE 3PbI U EPUOIBI.
AHanu3upoBaTh MPUUKHBI U CIIEACTBHS MaCCOBBIX
BBIMUPAHUH.
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n/n

Haumenoganue pazoena
(memut) Kypca

Koauuecmeo
uacoe

Ilpozpammnoe codeporcanue

OcHoegnble 6uobl OeasmenbHoCHu
oodyuarouwuxcs

HaspiBaTh ocCHOBHBIE apOMOP(}HO3bI pAaCTCHUH U
KMBOTHBIX.

ITpuBOAUTE IpUMEPBI IEPEXOIHBIX (hopM
OpPraHHU3MOB.

AHanmm3npoBaTh IMyTH PEIIEHUs TPOOIEMBI
coXpaHeHus1 Onopa3zHooOpasus Ha 3emiie

4.9

CoBpeMeHHas cuctema
OpPraHUYECKOTO MHpa

CoBpemeHHas cucTeMa OpraHMYECcKOro MUpa.
[TpuHIUNIBI KIacCUPUKAIIMA OPTaHU3MOB.

OCHOBHBIE CUCTEMATUYECKUE IPYIIIBI OPTaHU3MOB.

JdemoHcTpaunu
Tabnuib! 1 cxembl: «CoBpeMeHHast cUCTeMa
OpPraHUYECKOTO MHPa

PackpsiBaTh coepkaHuE TEPMUHOB U IIOHITHI:
OaKkTepHu, apXeu, BHICIINE PACTCHHUS, 3EJIEHBIC
BOJIOPOCTH, OarpstHKH, Oypble BOJOPOCIH,
MOXOBUJHBIE, IATIOPOTHUKOBUIHBIE,
XBOILEBUIHBIEC, TNIAYHOBHHBIE, TOJIOCEMEHHBIE,
MOKPBITOCEMEHHBIE, IPOTUCTBHI,
KHILIEYHOITIOJIOCTHBIE, INIOCKUE YEPBH, KPYTJIbIE
4epBHU, KOJIbUAThIE YEPBU, YWIEHUCTOHOTHE,
MOJUTIOCKH, UTJIOKOXKHE, XOPAOBbIE, TPUOBI,
JIMIIaUHUKH, BUPYCHI.

XapakTepHu30BaTb COBPEMEHHYIO CUCTEMY
OpPraHUYECKOTO MHUPA; Ha3bIBaTh OCHOBHBIC
CUCTEMATUYECKUE TPYIIIIBI OPTraHU3MOB.
OOBACHATH MPUHITUIIBI KJIACCU(DUKAITAN
OpPTraHU3MOB.

IlepeuncnaTs OCHOBHBIE IPU3HAKK IPOKAPHUOT,
pacTeHHi, >KUBOTHBIX, TPUOOB, KPACHBIX U OYpPBIX
BOZOPOCIIEH.

[IpuBOAUTE IPUMEPBI IPEACTABUTENIEH OCHOBHBIX
CUCTEMATUYECKUX IPYIIIT OPraHU3MOB

Htoro yacos o teme

19

5

Tema «IIpoucxoxaeHue 4ej10BeKa — aHTPONOreHE3»

5.1

AHTpomoNorus — Hayka

1

Paznenbl u 3anaun antpononorun. Meto bl

PackpsiBaTh conep:kaHue TEPMUHOB U IIOHSATHMN:
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
0 YEJIOBEKE aHTPOIIOJIOTUH. aHTPOIIOJIOT U], MOP(OJIOTHSI, AHTPOTIOTEHE3,
JeMmoHcTpanum AHTPOTIOMETPHUSI, PEKOHCTPYKIIHS, apXEOJIOTHs,
Tabauis! 1 cxembl: «MeTOo bl aHTPOTIOIOTUI. STHOrpadus.
OobopynoBanue: MyJISKH OKAMEHEJIOCTEM, HaspiBath pa3nesnbl v 3aJ1a41 aHTPOTIOJIOTHH.
MPEeIMETOB MaTepHAIbHOM KYJIbTYpPbI IPEIKOB XapakTepru30BaTh METO/Ibl AaHTPOIIOIOTHH U
4enoBeka; (hoTorpaguu HaX0A0K UCKOMAEMBIX CpaBHUBATh UX MEXKIy COOOH.
OCTaTKOB YeJIOBEKA Bp1aensaTe BOnpocs! IBOJIIOLIUY YETIOBEKA,
HCCIIETyEeMBbIE IIPU TOMOILU PA3JINYHBIX METO/I0B
5.2 |Pa3zBurue 1 CraHOBIIEHHE [TPEICTABICHUN O MPOMCXOXKIEHUN | PackpbiBaTh cofepkaHUE TEPMUHOB U MIOHATHUI:
MIPECTaBICHUIN O yenoBeKa. Penurnosnbie BO33peHusl. aHTpPONOTreHHas Teopusi, TpyaoBas Teopus, Homo
MIPOUCXOXKACHUN CoBpeMeHHbIE HayYHbIE TEOPHUH. sapiens.
YeJIoBeKa JdemoHcTpanmnu OuenuBarts Bkiag Y. JlapsuHa B pa3Butre
[Moptper: Y. JapBuH. MPEJICTaBICHUN O TPOUCXOKICHUH YEJIOBEKA.
Tabnuie! v cxembl: « MeTOIbI aHTPOTIOIOTHI. ApryMEeHTUPOBAHHO KPUTUKOBAThH PEIIUTUO3HBIE
OO0opynoBanme: MyJIsDKA OKaMEHEJIOCTEH, IIPEJCTABIICHUS O IPOUCXOXKIEHUH YEIOBEKA C
MPEAMETOB MaTepUaIbHON KyJIbTYphI PEIKOB MO3UIIMH €CTECTBEHHBIX HAYK.
4enoBeKa; penpoaykuuu (portorpadun) KapTuH ¢ | XapaKkTepu30BaTh HAYYHBIE TCOPHH
MU(OJTOTHUESCKUMU U OMOJIECHCKIUMU CIOKETaMHU MIPOUCXOKACHUS YeITOBEKA
MIPOUCXOXKACHUS YeTIOBEKa
5.3 |Mecto yenoBeka B 2 CX0acTBO YenoBEKa C KUBOTHBIMM. PackpeiBath copep:kaHue TEpMUHOB 1 MIOHSITHH:

CHCTEME OPraHUYECKOTro
MHpa

CucremMaTHyecKoe IOJI0KEHHE YeJIOBEKa.

CBI/IIIQTGJIBCTBEI CXO0ACTBA YCJIOBCKA C X KUBOTHBIMU!

CpaBHUTEIHLHO-MOP(OJIOTHUECKUE,
IMOPHOTIOTHYECKUE, PUIUOIIOTO- OMOXUMHUIECKHE,

IIOBCACHYCCKHUC. OTnanums YenoBeKa OT JKMBOTHBIX.

[IpsmoxoxkaeHne U KOMIUIEKC CBSI3aHHBIX C HUM
MpU3HAKOB. Pa3BUTHE rOJIOBHOTO MO3ra U BTOPOM
CUTHAJILHOM CHUCTEMBI.

JdemoHcTpaunu

Tabmuisl ¥ cxembl: «I 0JIOBHOM MO3T YEIOBEKAY,

PYIMMEHTHI y YelIOBEKa, aTaBH3MbI Y YEJIOBEKA,
MPSAMOXOKACHUC, BTOpAasd CUI'HaJIbHasi CUCTCMaA.
OnpenensaTh CUCTEMAaTUYECKOE MOJIOKEHHE
YeJI0BEKa B OPraHUYECKOM MHpE.

BroiaBnars YCPTHI CXOACTBA U PA3JIMIUs YCJIIOBCKA U
KUBOTHBIX.

XapakTepHu30BaTh CBHIETEIILCTBA CXOACTBA
YeJI0BEeKa U )KUBOTHBIX (CPaBHUTEIIHHO-
Mopdooruaeckue, IMOPUOTOTUIECKHE,
(bu3n0I0r0-6MOXUMHUYECKUE, TOBEICHUYECKUE).
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
«YenoBekooOpaszHbie 00e3bsIHbI», «CKeeT [IpuBoUTE IpUMEpPHI ATABU3MOB U PYAUMEHTOB Y
YeJioBeKa U CKeJeT IuMnan3e», « PyauMeHTsl u YeJioBeKa.
aTaBU3MBbD). OnuceiBaTh MPU3HAKU YEIOBEKA,
OO0opyaoBaHme: CKEJIET YelI0BeKa; MOJIENb Yeperna |chopMHUpPOBABIIHUECS B CBSI3U C APEBECHBIM 00pa3oM
YeJloBeKa U yepena MUMIIaH3e; MOAENIb KUCTH KU3HU MPEIKOB U MPSIMOXOKIACHUEM.
YeJI0BEKA U KUCTH HIMMITaH3€. BbISBIATE NPUYHHBI OCOOCHHOCTEN CTPOCHUS
JlaGopaTopHas padora «/3yueHne ocoOOEHHOCTEH |deperna 4enoBeKa Mo CPaBHEHHUIO C
CTPOEHMSI CKEJIETA YEJIOBEKA, CBSI3aHHBIX C 4eJI0BEKOOOPa3HBIMH 00e3bsHAMHU.
IIPSIMOXOKJICHUEM) CpaBHUBATb OpYAUNHHYIO AESITEIBHOCTD YEIOBEKA U
KUBOTHBIX.
CpaBHHBaTH 0COOCHHOCTH BBICIICH HEPBHOMN
NeSITeIbHOCTH YEJIOBEKA U JKUBOTHBIX
5.4 | ABWXKyIIHE CUIIbI 2 JIBrokymue cuitbl ((pakTopsl) aHTpOTIOTeHEe3a: PackpeiBath copep:kaHue TEpMUHOB 1 MIOHSITHH:
(paxTopsr) Ouonornyeckue, counanbable. COOTHOLIECHNE HACJIE/ICTBEHHAs! U3MEHYMBOCTb, €CTECTBEHHBIN
aHTPOIIOreHe3a OMOJIOTMYECKUX U COLMAIBHBIX (PAaKTOPOB B oTOOp, OpyaAuitHAs NEeSTEIBHOCTD, TPYIIIOBOE
aHTPOIIOTEHE3E. COTPYAHUYECTBO, OOIIECHHUE, PEUb.
JeMoHCcTpanum XapakTepHu30BaTh IBUKYIIUE CUIIbI AHTPOIIOT€HE3A:
Tabmuis! v cxeMbl: «/[Brxky1ne cuibl OMOJIOTMYECKHE U COLUANIbHBIE
AHTPOIIOTEHE3a.
OobopynoBaHue: MyJISHKU TPEIMETOB
MaTepUaIbHOU KyJIbTYPhI IPEIKOB YETIOBEKA
5.5 | OcHoBHbIE CTaINU 2 OcHOBHBbIE cTaauu aHTpornorenesa. Panuue PackpsiBaTh coepkaHuE TEPMUHOB U IIOHITHI:
aHTPOIIOreHe3a 4eJI0BEKOOOpa3HbIe 00€3bsIHBI (POKOHCYIIBI) U aBCTpaJoNuTeK, Yenosek ymensli, YenoBek

paHHME MOHTH/IBI — O0IIHE TPEIKH
Y4eJI0BEKOOOPA3HBIX 00€3bsH U JIIOCH.
ABCTpaJIONUTEKN — IBYHOTHE MIPEAKHU JTIOJICH.
UYenoBek ymenblid, NEPBBIE U3TOTOBJICHUS OPY AU
Tpyaa. YenoBek NpsSIMOXOISIIMI U TIEPBBIA BBIXO/T
Troiei 3a npenensl Agpuku. YemoBek
reiaensoeprekuii — oOLHiA mpeaoK

pSIMOXO AN, UeoBeK rei1enp0eprekuid,
UYenosek HeaHAEPTAIBCKUM, KDOMaHbOHELI,
JIEHUCOBCKH U YeJI0BEK, YeTOBEK pa3yMHbBII
COBPEMEHHOT0 TUIIA, MAJIEOTEHETHUKA.
XapakTepru3oBaTh OCHOBHBIE CTAIUN
AHTPONOTEHE3A.

BrIBISTE IpOrpecCUBHBIEC YEPTHI, OSIBUBILLIUECS Y
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue

n/n (memwi) Kypca uacog odyuarwuxcsa
HEaHJIePTAJIbCKOTO YeJIOBEKa U YeJIOBEeKa MIPEAKOB YEJIOBEKA Ha Pa3HbIX CTAJIUAX
paszymHoro. YenoBek HeaHAEPTaIbCKUI KaK BU aAHTPOIIOTeHE3A.
JIIOIEH XOJIOAHOTO Kinmata. Yenosek pasymusblii | [IpuBOauUTH mMpuMeEpHI MpeICTaBUTENEH OCHOBHBIX
COBPEMEHHOT0 THUIIA, ICHUCOBCKUI YEIIOBEK, CTaJuii aHTPOIOTEHEe3a: ONMUCHIBATh UX
OCBOEHHUE KOHTHHEHTOB 3a IpejenamMu AQpuki. aHTPONIOMETPHUYECKUE JaHHbIE, 00pa3 KU3HU U
[Taneoreneruka u najseoreHOMHUKA. opyaus Tpyza.
JdeMoHCcTpanuu CpaBHUBATh IPE/ICTABUTENEH OCHOBHBIX CTAIHM
IHoprpetst: JI. JIuku, f.5. Poruackui, AHTPOIIOTEHE3A
M.M. I'epacumos.
Tabnuiel ¥ cxembl: « DBOIIOIMOHHOE JPEBO
Yel0BeKay, «ABCTPAJIOIUTEKY,
«YenoBek ymenblity, «YenoBek NpaMOXO A,
«JlenncoBckuii yenoBek», «Heannepranbiibhy,
«KpomanboH1IBIY, «IIpeaku yenoBekay.
OO0opynoBanme: MOIENN TOPCA MIPEIKOB UEIOBEKA,
MYJISDKH IPEIMETOB MAaT€pUATIbHOM KYJIbTYPBI
MPEAKOB YeJIOBEKa

5.6 | OBomonus 1 DBOJIIOLIHAS COBPEMEHHOTO YEJIOBEKA. PackpriBath cogep:kaHue TEpMUHOB 1 MIOHSITHH:

COBPEMCHHOI'O YCIIOBCKA

EcrtecTBeHHBIN 0TOOD B MOMYJIAIMSIX YETOBEKA.
MyTarmoHHBIA TPOIECC U MOTMMOPHU3M.
[TonynsimpioHHBIE BOTHBI, Apelid) reHOB, MUTpAIIH
1«3 (HEKT OCHOBATEIS B TOMYJIAIIHASIX
COBPEMEHHOT0 YEJIOBEKA.

JdeMoHCcTpanuu

TabGauIrel v cXeMbI: «ITaIbl SBOJIOIMH YETOBEKa»

MYTaIMOHHBIN TIPOIIECC, MTOJIUMOPHU3M,
TIOITYJISAIUOHHBIC BOJHBI, Ipeli() TEHOB, MUTpAIIHS,
«3(deKT ocCHOBATEIS.

XapakTepHu30BaTh POJIb ECTECTBEHHOTO O0TOOpa B
MOMYJISIUSAX COBPEMEHHOTO YEIOBEKA.
OrneHuBaTh PoJIb MyTAIIMOHHOTO MPOIIecca,
MOMYJISIIMOHHBIX BOJIH, Apeiida TeHOB, MUTPAIIHH,
«a(dexTa ocHOBATEINSD» B YIBOOIUHU ITOMY SN
COBPEMEHHOTO YeIIOBEKa.

[TpuBOoaUTH IPEIMEPHI (PAKTOPOB, CIIOCOOHBIX
BBI3BATh MOMYJISIIMOHHBIC BOJHBI B YBOJIIOIIH
COBPEMEHHOTO YeJIOBEKa
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
5.7 |YenoBeueckue pachl. 3 UYenoseueckue pacsl. [lonsatue o pace. PackpsiBaTh coepkaHuE TEPMUHOB U TIOHIATHI:
MexxaucuuIiMHapHbIe Bonwiue pacel: eBporieonHas (eBpa3uiickasi), paca, pacoreHes, pacu3m, COlMaIbHbINA JaPBUHHU3M.
METO/bI aHTPOMOJIOTUU aBCTpaJIO-HErpouIHas (3KBATOpUANIbHAS), XapakTepru30BaTh MPU3HAKU OOJIBIINX pac
MOHTOJIOHIHAsI (a3UaTCKO-aMepuKaHcKasi). Bpems u [ uenoBeka: eBporneonHon
MyTH paccesIeHUs YeIoBeKa 1o mianere. EquHcTBO | (eBpa3uiickoif), aBCTpaao-HErPOUTHOM
yesoBeueckux pac. HayuHnas HeCOCTOATENbHOCTh | (3KBATOPUAIBHOM ), MOHTOJIOUTHOM
pacusMa. (a3uarcko-aMepUKaHCKOM).
[TpucnocobaeHHOCTh YeloBeKa K pa3HbIM BoISBISTS NPUUMHBI BOSHUKHOBEHUSI UETIOBEUECKUX
YCJIOBHSM OKpYKarolieu cpessl. Binsaaue pac.
reorpapuuecKoi cpepl U apetida reHoB Ha [IpuBOAUTE IPUMEPBI AJANITUBHBIX [IPU3HAKOB Y
Mopooruio u GU3HOIOTHIO YeTOBeKa. MIPEACTABUTENEH YETOBEYECKUX Pac.
MexnucuuninHapHble METOIbI B (pu3ndeckoin [IpuBOOUTE CBUIETENHCTBA €AUHCTBA
(Onosornyeckoil) aHTPONOJIOTUU. DBOJIIOIIMOHHAS | TPOUCXOXKACHUS YesioBeyecknx pac. ConocTapisiTh
AHTPOIIOJIOTHUS U MTAJICOAHTPOIOJIOTUST aJalTUBHBIE TUIIBI JIIOJIEH C PACOBBIMHU
YeJI0BEYECKUX MOITYJISALUH. MIPU3HAKAMU.
buocounanpHele nccie10BaHUS IPUPOIBI Jloka3pIBaTh Hay4YHYIO HECOCTOSITEILHOCTh pacU3Ma
yenoBeka. MccienoBanye Ko3BOIIOLMN
OMOJIOTMYECKOTO U COLIMAIIBHOTO B YETIOBEKE.
JdemoncTpanmuu
Tabmuie! 1 cxembl: «Pachl yenoBekay.
IIpakTuyeckas padora «M3yuenue
9KOJIOTMYECKUX aJalTalluil YEeJTOBEKa»
Hroro yacos 1o teme 12

6

Tema «IKo10rus1 — HayKa 0 B3aHMOOTHOIICHHUAX OPTaHNU3MOB H HA/IOPTAaHU3MEHHBIX CHCTEM € OKpY:Kalouleil cpenoin

6.1

3apoKICHUE U Pa3BUTHE
9KOJIOTHH

1

3apoXxACHUE U PA3BUTHE YKOJIOTHH B TPYJIaxX

A. T'ym6ompara, K.®. Pynse, H.A. CeBepiiora,

. I'ekkens, A. Tencnu, B.H. Cykauéna. Pa3znens u
3a1auu HK0JI0TUH. CBSI3b SKOJIOTUHU C APYTUMH
HayKaMH.

PackpeiBath copepkaHue TEpMUHOB Y IOHSITHH:
9KOJIOTHSI, ayTIKOJIOTHUS, CHHAIKOJIOTHS, SKOJIOT U
COOOIIIECTB U HIKOCUCTEM, IKOJIOTHS BUJIOB U

MOy JISILIUH.

XapakTepru30BaTh OCHOBHBIE ATAIIBI 3aPOKACHUS U
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
JdeMoHCTpauuu Pa3BUTHS IKOJIOTUH KaK HAYKH.
Hoptpetsr: A. I'ym6onsar, K.®. Pynbe, [TpuBOIUTE TPUMEPHI OOBEKTOB U3YUCHUS
H.A. Cesepuios, 3. I'ekkensb, A. Tencnu, SKOJIOTHH.
B.H. Cykaués. HasbiBath OCHOBHBIE 3a71a4H, CTOSIIKE TIEPE
Tabauisl u cxeMsbl: «Pa3nensl FKOIOTHI» Y4EHBIMHU-IKOJIOTAMH.
VYcraHaBnuBaTh B3aUMOCBSI3b SKOJIOTHH C APYTUMHU
HayKaMu
6.2 |MeToabl KOJIOTHH. 2 Metonst skonorun. [loeBbie HaAOTIOACHHUS. PackpeiBats coaep:xkaHue TEpMUHOB U TIOHSTHH:
3HaueHue DKCHEPUMEHTHI B 3KOJIOTHH: IPUPOJAHBIE U TIOJIEBbIC HAOTIOICHHSI, MOHUTOPHHT OKPY KaroIIen
9KOJIOTMYECKHUX 3HaHUU naboparopHble. MoaenupoBaHue B SKOJIOTHH. Cpelibl, MOJIETUPOBAHUE, SKCIIEPUMEHT,
JUIS1 YEJTOBEKA MOHHUTOPUHT OKPYXAIOIIEH CPebl: JIOKATbHBIMI, MPOTHO3UPOBAHUE.
PETrHOHANIBHBIN U TJIOOATBHBIN. XapakTepu3oBaTh METOIbI 3K0JIOTUU. [IpuBOIUTH
3HaueHue SKOJOTUYECKUX 3HAHUN ISl YeNIOBEKa. | IPUMEPHI MOJIEBBIX HAOIIOACHHUHN B 9KOJIOTHH.
DKOJOTUIEeCKOE MUPOBO33PEHUE KaK OCHOBA CBsI3€H | BEISBISTE 0COOCHHOCTH MOHUTOPUHTA
YeJI0BEUECTBA C MPUPOJIOH. OKPY>KaloIlel cpeibl KaK METO/Aa KOJIOTUYECKHUX
@opMHUpPOBaHUE SKOJIOTUYECKOU KYJIBTYPBI U HCCIIE0BAHNM.
AKOJIOTUYECKOU IPAMOTHOCTH HACEJICHHUS. OO00CHOBBIBATH 3HAYCHHUE YKCIIEPUMEHTOB B
JdeMoHCcTpauuu 9KOJIOTUYECKUX HCCIIETOBAaHUAX.
Tabnuibl u cxembl: «MeTobl dKosIorun», «Cxema | CpaBHUBATH JIaOOPATOPHBIC U TPUPOTHBIC
MOHUTOPHHIA OKPYIKAIOIIEH CPEIbD». JKCIEPUMEHTBI KaK METO/IbI SKOJIOTHYECKHUX
JlabopaTopHas padora «/3ydyeHue MeTo10B HCCIICIOBAHUM.
9KOJIOTHYECKHUX HCCIIETOBAHUI OueHrBaTh 3HaUEHUE TPOrHO3UPOBAHUS KaK METO/1a
9KOJIOTUYECKUX UCCIICIOBAHUM.
O060CHOBBIBATH HEOOXOIUMOCTH SKOJIOTHUECKHUX
3HAHUU AJI1 COBPEMEHHOT0 YeJIOBEKa
Hroro yacoB no teme 3

7 | Tema «Opranusmsl 4 cpea OOMTAHUSD)
7.1 | Dxonoruyeckue 1 Dxonoruueckue GakTopbl U 3aKOHOMEPHOCTH UX | PackphIBaTh copepkaHre TEPMUHOB U TTOHSITHH:
(baxTopsI neiictBus. Kinaccuduxanms sK010ru4eckux HKOJIOTUYECKUH (PaKTOpP, OMOIOTUIECKUI ONITUMYM,
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue

n/n (memul) Kypca uacog odyuarwuxcsa
(hakTopoB: aOMOTHUYECKHE, OTPAaHUYUBAIONIUHN (TUMHTUPYIOMINN) PaKTOP.
OnoTHUecKue, aHTpororennsie. Oome Knaccudumnupopats sxonorudeckue HhakTopsl Mo
3aKOHOMEPHOCTH JIEHCTBUS IKOJIOTUYECKUX Pa3HbIM OCHOBAHMSIM. XapaKTepHU30BaTh 001IHe
daktopos. [IpaBuno muanmyma (K. [llnpenrens,  |3aKOHOMEPHOCTH JIEUCTBHS IKOJIOTHIECKUX
10O. JIn6ux). TonepanTHOCTh. DBPUOMOHTHBIC U (hakTOpOB.
CTEeHOOMOHTHBIE OPTaHU3MBI. OO060CHOBBIBATH JICHCTBUE 3aKOHA ONTUMYMA U
JeMoHCcTpanuu 3aKOHA OTpaHUYMBAIONIETO (hakTopa.
Talnuitel ¥ cxeMbl: «DKOJOTHUECKUE (PAKTOPBDY. [TpuBOIUTE PUMEPHI: UILTIOCTPUPYIOIIHE
O06opynoBanme: repOapuy U KOJUICKIIUK PACTCHUI | IEHCTBHUE MpaBUjia MUHUMYMa, OTPAaHUYHBAIOIIECTO
Y ’KMBOTHBIX, IPUCTIOCOOICHHBIX K BIUSHUIO ¢akTopa, 'BpUOMOHTHBIX U CTEHOOMOHTHBIX
Pa3IMYHBIX HKOJIOTHYECKUX (PaKTOPOB OpPraHu3MOB

7.2 | AbuoTtudeckue 2 AbuoTtnyeckue akTopbl. CBET KaK IKOJIOTHUYECKUH | PaCKpbIBaTh CO/IepikaHie TEPMUHOB U TIOHSTHIA:

(dakTopsl. CBeT Kak
HKOJIOTUYECKUi (pakTop

(dakTop. JleiicTBuE pa3HBIX Y4ACTKOB COJTHEUHOTO
CHEKTpa Ha OPraHU3Mbl. DKOJIOTHUYECKUE TPYIIIBI
paCTeHI/II\/'I N JKUBOTHBIX 1O OTHOIICHUIO K CBCTY.
CurnanbHas poJib cBeTa. DOTONEPUOTU3M.
JdeMoHCcTpanuu

Tabnuibl u cxembl: «CBETOBOU CIIEKTPY,
«OKOJIOTMYECKUE TPYMIIbI 3KUBOTHBIX IO
OTHOIICHHUIO K CBETY).

Oo6opyaoBanue: repoapunl CBETOIIOOUBBIX,
TEHETIOOMBBIX Y TEHEBBIHOCIUBBIX PACTCHHII;

CBETOIIO0OUBBIE, TEHEIIOONBLIE I TEHEBLIHOCIINBEIE
KOMHATHBIC PACTCHHUS.

JlaGopaTtopHas padora «BrisBieHue
MPHUCTIOCOOICHHI OPTaHU3MOB K BIIUSTHUAIO CBETa»

CBET, (hOTOMEPUOTN3M.

XapakTepHu30BaTh IEHCTBHUE CBETA KaK
HKOJIOTUYECKOTO (pakTopa.

CpaBHUBATH JICHICTBUE Pa3HBIX YIaCTKOB
COJTHEYHOTO CIIEKTPA Ha OPTaHU3MBI.

BbIsBISITE 0COOEHHOCTH CTPOEHUS U
KHU3HEJEATEIIbHOCTH PACTEHUN Pa3HbIX
HKOJIOTHYECKUX TPYIIIT IO OTHOLIEHHUIO K CBETY
(cBeTONMOOMBEIC, TCHENIOOUBBIC, TCHEBHIHOCITHBBIC).
[IpuBOAUTE MPUMEPHI PACTEHUH PA3HBIX
HKOJIOTUYECKUX TPYTII IO OTHOILIECHHIO K CBETY.
BrIsSBIISITE 0COOCHHOCTH CTPOCHUS U
KHU3HEEATSIIbHOCTH JKUBOTHBIX PA3HBIX
AKOJIOTHYECKUX TPYIII IO OTHOIICHHIO K CBETY
(THEeBHBIE, CyMEpEUHbIE, HOUHBIC).

[IpuBOIUTE MPUMEPHI JKUBOTHBIX PA3HBIX
HKOJIOTHYECKUX TPYIII IO OTHOLIEHUIO K CBETY.
O060cHOBBIBAaTh 3HAUEHUE (HOTONIEPHUOAN3MA B
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
KU3HU OPTraHU3MOB U JUIsl IPAKTUKU CEIBCKOTO
XO03s1iCTBa
7.3 | Abuotnueckue (HakTophl. 2 TemmepaTypa Kak SKOJOTHUECKHI (aKTop. PackpriBath copep:kaHue TEpMUHOB Y MIOHSITHH:
Temneparypa kak JlelicTBue TeMnepaTypbl Ha OpraHUu3Mbl. TeMmnepaTrypa, NIOMKHJIOTEPMHbIE
IKOJIOTHYECKUN (HaKToOP [TolikrIoTEpMHBIE 1 TOMOMOTEPMHBIE OPTAHU3MBI. | (XOJIOIHOKPOBHBIE), TOMOMOTEPMHBIC
OBpPUTEPMHBIE U CTEHOTEPMHBIE OpPraHU3MBI. (TETIOKpOBHBIE) OpraHU3MbI, aHA0MO3,
JeMoHCcTpanum IBPUTEPMHBIE OPraHU3Mbl, CTEHOTEPMHbIE
TaOnuiel u cxembl: « TeMIOKPOBHBIE )KUBOTHBIE», | OPTaHU3MBI, TEPMOPETYJISLIHSL.
«XO0JIONHOKPOBHBIE KUBOTHBIE). XapakTepu3oBaTh ACHCTBUE TEMIIEPATYphl HA
Oo6opyaoBanue: repoapru U KOJUICKITUH OpraHu3MBbl.
TEIUIOII0OMBBIX, 3SMMOCTOMKUX, BoIsiBISITE 0COOEHHOCTH CTPOEHUS U
MOPO30YyCTOMYMBBIX PACTEHUI; UyUela MTHLL U KU3ZHEAESITEIIbHOCTU MOMKUIIOTEPMHBIX
3BEpEH. (X0I0THOKPOBHBIX) U TOMOHOTEPMHBIX
JlabopaTopHasi pabora «BbriBienue (TENJIOKPOBHBIX ) )KUBOTHBIX.
MPUCTIOCOOJICHUI OPraHU3MOB K BIHSTHUIO [IpuBOAUTE IPUMEPHI TOMKUIIOTEPMHBIX
TEMIIEpaTypbD» (X0OJHOKPOBHBIX) U TOMOHOTEPMHBIX
(TETJIOKPOBHBIX) KUBOTHBIX.
BbIsBISITE 0COOEHHOCTH CTPOEHUS U
KHU3HEIEATETbHOCTH TEIUI0IIO0UBBIX, 3SMMOCTOUKUX,
MOPO30yCTONYUBBIX PACTCHUH.
[IpuBOIUTE TPUMEPHI TEILIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYMBBIX PACTCHUIA.
[IpuBOAUTE IPUMEPHI IBPUTEPMHBIX U
CTEHOTEPMHBIX OpPraHU3MOB.
7.4 | AGnoTnueckue 2 BrnaxHOCTB KakK SKOJIOTHUECKUH (PaKTop. PackpsiBaTh cozepkaHue TEPMUHOB U IIOHITHIA:

(dakTopsbl. Bnaxxaoctb
KakK 9KOJIOTUYECKUI
(bakto

[TpucnocoOnaeHust pacTeHUH K MOIACPIKAHUIO
BOJIHOI0 OanaHca.

Knaccudukanms pacTeHnii Mo OTHOIIEHUIO K BOJIE.

[IpucnocobnaeHus >KUBOTHBIX K U3MEHEHUIO
BOJTHOTO PEXHUMA.

BIIAXKHOCTH, TUAPOPHUTHI, TUTPOPHUTHI, ME30(HUTHI,
KCepO(UTHI, )KUBOTHBIE: BOJIHBIE, [TOJIYBOJIHEIE,
Ha3eMHbIE.

XapakTepu30BaTh ICUCTBUE BIAKHOCTH KaK
9KOJIOTHYECKOTO (haKTopa.
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
JdeMoHCcTpanuu BbIsBIATE 0COOCHHOCTH CTPOCHUS U
Tabauie! v cxembl: « DU3NOIOTUYECKUE aIallTalluH | KU3HEAESTeIbHOCTH PACTEHUN pa3HbIX
KUBOTHBIX). 9KOJIOTUYECKUX I'PYIII IO OTHOIIEHHIO K BOJIE.
Oo6opyaoBanue: repOapuu pacTCHUH, [IpuBOAUTE MPUMEPHI PACTEHUH PA3HBIX
OTHOCSIIIUXCS K TUrpoduTam, Kcepopuram, 9KOJIOTMYECKUX IPYIII IO OTHOIIEHUIO K BOJIE.
Me30(huTaM, KOMHATHBIE PACTCHHUS TaHHBIX TPYMIL. | BRIABIATH aHATOMUYECKUE U (PU3UOIOTUIECKUE
JlabopaTopHasi padoTa « AHATOMUYECKHUE MPUCTIOCOOICHHSI )KUBOTHBIX K H3MEHEHHUIO
0COOCHHOCTH PACTEHHUH U3 Pa3HBIX MECT OOMTAHUS» | BOJHOTO PeXUMa.
[IpuBOaUTH MPpUMEPHI BOJHBIX, TOJIYBOAHBIX U
HAa3eMHBIX JKUBOTHBIX
7.5 |Cpenpl oOuTaHus 1 Cpensl 0OuTaHUs OPraHU3MOB: BOJIHASI, HA3€MHO- | PacKphIBaTh cojiep)kaHne TepMUHA
OpPraHU3MOB BO3YyIIHAs, TOYBEHHAs, [TyOHHHAS «cpena OOUTaHUS.
MMOAITIOYBCHHAS, XapakTepru3oBaTh OCOOCHHOCTH BOJIHOM, HA3EMHO-
BHYTpUOpraHu3MeHHas1. PU3HKO-XUMHUYECKUE BO3/YIIHOM, TOYBEHHOMH, ITyOUHHO MOAMTOYBEHHON
0COOEHHOCTH cpell OOMTAaHUSI OPraHU3MOB. Y BHYTPUOPTAaHU3MEHHOU CpeJl OOMTaHMS.
[TpucmocoOneHwst OpraHU3MOB K )KU3HU B pa3HbIX | CpaBHUBATH (PU3UKO-XUMUYECKUE YCIOBUS PA3HBIX
cpenax. cpen OOuTaHws.
JdeMoHCcTpauuu BoIsBISTE 4epThl IPUCTIOCOOIEHHOCTH OPTaHU3MOB
Tabnuibl u cxembl: «Cpenbl 0OMTaHUS K OOMTaHUIO B BOJIHOM, HA3€MHO-BO3 Ty IITHOM,
OpraHU3MOBY. MOYBEHHOM, BHYTPUOPTaHU3MEHHOM cpeaax
OobopynoBaHue: KOJUICKIUH )KUBOTHBIX, oOuTaHusl.
OOHUTAIOUINX B pAa3HBIX Cpeaax [IpuBoIUTE IpUMEPHI OPraHU3MOB, OOUTAIOIINX B
Pa3HbIX cpenax
7.6 |buonornuecknue puTMbl 1 buonornueckue purMmel. BuenmHue n BHyTpeHHHe | PackpbIBaTh copepikaHue MOHATHS «OHOJIOTHUECKHE

puTMbl. CyTOYHBIE U TOAUYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM
M3MEHEHUSAM yCIIOBUH JKU3HU.
JdemoHcTpannu

Tabauis! v cxembl: «broNOrMYecKue pUTMbD).

OO6opynoBanue: repOapuu U KOJUICKIIUY PACTCHUN

PUTMBD.
XapakTepru30BaTh 0COOCHHOCTH BHEIIHHUX,
BHYTPEHHUX, CYTOUHBIX U TOAMYHBIX
Ouoornueckux puTMoB. [IpuBoAUTH IpUMeEpHI
MPOSIBJICHUS] OMOJIOTMYECKUX PUTMOB Y Pa3HBIX
OpPraHU3MOB.
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue

n/n (memwi) Kypca uacog odyuarwuxcsa
Y )KMBOTHBIX, 00JIAZIAIOIIUX YepTaMU BBISBIATE 4epThI IPUCTIOCOOIEHHOCTH OPraHU3MOB
MPUCTIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM K CE30HHBIM U3MEHEHHUSIM yCIIOBHH JKHU3HHU.
YCIIOBUH JKU3HU OnuceiBaTh CE30HHBIE SBJICHUS B )KU3HU

OpPraHU3MOB, PaCIPOCTPAHEHHBIX B CBOEH
MECTHOCTH
7.7 | Kuznenusie Gopmbl 1 Kuznennsie popmsl opranuzmos. [Tonstue o PackpsIBaTh conepkaHue MOHATUS «GKU3HEHHAS
OpPraHu3MOB KHU3HEHHOH (hopme. ¢dbopma opranuzma.

JKuznennsie opMbI paCTEHHIA: IepeBbs, BbIsBIATE 0COOCHHOCTH CTPOCHUS U
KyCTapHHUKH, KyCTAPHUYKH, MHOTOJICTHUE TPABbI, | KHU3HEIEATCIbHOCTH PACTEHUH PAa3HbIX KU3HEHHBIX
OJTHOJIETHHE TpaBbl. JKu3HeHHbIE (hOPMBI hopm.
KUBOTHBIX: TUAPOOUOHTHI, T€OOMOHTHI, [IpuBOIUTE MPUMEPHI pACTEHUM pa3HBIX
a’poOnoHTHL. OCOOEHHOCTH CTPOEHUS B 00pa3a KU3HEHHBIX (HOpM.
KU3HU. BbIsBISITE 0COOEHHOCTH CTPOEHUS U
JleMoHCTpanuu KHU3HEIEATEIIbHOCTH )KUBOTHBIX Pa3HbBIX
Talnuie! u cxembl: «KuzHeHHbIe GOPMBI KU3HEHHBIX (POPM.
pacteHuit», « KuzneHubie HOPMbI KHUBOTHBIXY. [TpuBOAUTH IPUMEPHI JKUBOTHBIX Pa3HBIX
O0opynoBanme: repbapuy 1 KOJUIEKIIMU PACTEHUH | KU3HEHHBIX (GOpM
Y JKUBOTHBIX Pa3InYHbIX )KU3HEHHBIX (HOPM

7.8 |buotnveckue GpaxTophl 2 buotnueckue pakropsl. Bumbl Onotnueckux PackpeiBath conepkaHre TEPMUHOB M TIOHSTUIA:

B3aUMOJICVCTBUN: KOHKYPEHIU S, XUIIITHUYECTBO,
cuM6mo3 u ero popmsl. [lapazutusm, koonepanus,
MyTyalIu3M, KOMMEHCaIU3M (KBapTUPAHTCTBO,
HaxJeOHI4UecTBO). Herpoduueckue
B3aMMOJICHCTBUS (TOM4ecKue, (POpUIECcKue,
(dabpuyeckue). 3HaUeHNE OMOTUIECKIX
B3aUMOJICVCTBUM JJIsSI CYyIIECTBOBAHUSI OPTaHU3MOB
B cpeze obutanus. [IpuHIIMIT KOHKYPEHTHOTO
HCKJIIOYCHMUS.

JdemoHcTpaunu

Ta6m/1m>1 1 CXCMBI: ((9KOCI/ICTeMa

KOHKYPEHIIMS, XUIITHUYECTBO, MTapa3uTU3M,
MyTyaJlu3M, KOMMEHCAIU3M, HeTpOHUIECKUE
B3aHMOJICHCTBUSL.

XapakTepu30BaTh BUIbI ONOTHIECKHUX
B3aHMO/ICHCTBUIA.

OOBSACHATD CYIIIHOCTh KOHKYPEHITUH,
XUIIHAYECTBA, Tapa3uTU3Ma, MyTyaJIu3Ma,
KOMMCHCaJIM3MA.

[IpuBOAMTE TPUMEPHI OPTaHU3MOB, YYACTBYIOIIUX
B OMOTHYECKUX B3aMMOJICHCTBHIIX Pa3HBIX THIIOB.
OrennBaTh 3HaU€HHE OMOTHYECKUX
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpocpammnoe cooeprcanue

n/n (memuwl) Kypca uacoe oodyuarouwuxcs
LIUPOKOJIMCTBEHHOTO JIecay, « IKOCUCTEMA B3aUMO/ICHCTBUH J1JIs1 CYIIECTBOBAHHUSI OPTaHU3MOB
XBOMHOIO jJecay, «llenun nutanusy, B cpee ooutanus. OO0CHOBBIBATH JICHCTBHE
«XwumundectBoy, «Ilapazutuzm», « KOHKypeHIUS», | IPUHIMIA KOHKYPEHTHOTO HCKITIOYEHUS
«Cumbuno3y, «KoMMmeHcan3my.
OobopynoBaHue: KOJUICKIUH )KUBOTHBIX,
YYaCTBYIOIIMX B PA3TUYHBIX OMOTHUYECKUX
B3aUMO/ICHCTBUSIX

Htoro yacoB 1o teMe 12

8 |Tema «IkoJi0rvsi BUIOB M MOMYJISIIIAI»

8.1 |Dxonornyeckue 3 DKOJIOTUYECKUE XapAKTEPUCTUKHU MOMYJISIIUH. PackpeiBath copep:kaHue MOHITHS «ITOITYJISIIIUS.
XapaKTepUCTUKH [Tomynsius xkak 6uonoruueckas cucrema. Poib OneHuBaTh 3HaYEHUE HEOHOPOTHOCTHU CPEIbL,
TTOTYJISIITAN HEOAHOPOJAHOCTHU Cpeibl, GU3HMIECKUX 0apbepoB M | HU3UUECKUX OAPHEPOB U OCOOCHHOCTEH OMOI0THI

ocoOeHHOCTeH OMOI0ruy BUIOB B (POPMUPOBAHUH | BUIOB B ()OPMHUPOBAHUH IPOCTPAHCTBEHHOM
IIPOCTPAHCTBEHHOU CTPYKTYPHI HOITYJISUN. CTPYKTYPBI IIOIYJISLUH.
OcCHOBHBIE NOKA3aTENN NOMYJISILMK: YUCIEHHOCTh, |[IpuBOIMTE pUMeps! NOMYIISIMNA pa3HBIX BUI0B
IUIOTHOCTb, BO3pAcTHAs U II0JI0Basi CTPYKTYpa, pacTeHUH U KUBOTHBIX. XapaKTepU30BaTh
POXKIaeMOCTh, PUPOCT, TEMIT POCTA, CMEPTHOCTh, |OCHOBHBIE IKOJIOTUYECKUE MTOKA3ATENN MOMYJISIINN:
MUTpaLusl. YHCIIEHHOCTD, JIOTHOCTh, BO3PACTHASI U MOJIOBAs
JemoHcTpanum CTPYKTYpa, pO>KJ1a€MOCTb, TPUPOCT, TEMII POCTA,
Tabnuipl ¥ cxembl: « IKOJIOTUUYECKHE CMEpPTHOCTb, MUTPALIUS.
XapaKTEPUCTUKU MOMYJISILIUI,
«IIpocTpaHCTBEHHAas! CTPYKTYpa MOMYJISILIUI,
«Bo3pacTHble TUPaMUIBI TOMYJIISIIUN

8.2 | Dkonornyeckas 3 OKojorudeckas CTpyKkTypa nomyssinuu. OneHka PackpeiBaTh coepkaHUE TEPMUHOB U TIOHSATHI:

CTPYKTYpa HOIYJIALHH.
JluHaMyKa oMy Isiuuu U
€€ perynsnus

YUCJICHHOCTH TIOMYJISIITAH.
JlnHaMuyKa TOMYJISIIAN B €€ PETYIISAIUA.
buoTtnyeckuit noTeHIHAT MOMYJISINHN.
MoaenupoBanue nMHaAMUKU monyiasiuuud. Kpusbie
pocTa YuCIeHHOCTH nomysiuuu. KpuBbie

JMHAMHKA TOIMYJIALNN, OMOTHYECKUNA MOTEHIINAI
MOMYJISIIIN Y, KPUBBIE BBDKUBAHUS, (aKTOPHI
CMEPTHOCTH, EMKOCTb CPEIBI.

OOBACHATH 3aKOHOMEPHOCTH Pa3MeIIeHuUs 0co0ei
IIOIYJIALIMY HA 3aHUMAEeMON TEPPUTOPHH.
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
BBEDKHBaHUs. Perynsius uncieHHOCTH nomysisiiuid: | OlleHnBaTh OMOTUYECKUI TOTEHIINAT TTOMYJISIIUT
poiib GaKTOPOB, 3aBUCALINX U HE 3aBUCSIINX OT pa3HbIX OPraHU3MOB.
IUIOTHOCTU. DKOJOTHYECKHE CTPATEerny BUJIOB (- U | AHAJTM3UPOBATh KPUBBIE POCTA YHCIEHHOCTH
K-crparerun). MOMYJISIIIMHU U KPUBBIE BEIKUBAHMUSL.
JemoHcTpanum O60CHOBBIBATH IPUUUHBI CIIEPKUBAHUS
TaGnuie! u cxembl: «CKOPOCTH 3acCETICHUS OMOTHYECKOT0 OTEHIIMAJAa POCTa U IPUUHHBI
MOBEPXHOCTH 3EMIIU PA3IMYHBIMUA OPTaHU3MaMK» | BCTIBIIIEK POXKIAEMOCTH y OTACIBHBIX OPTaHU3MOB.
[Tepeuncnsite GpakTOpPbl CMEPTHOCTH,
PeryIupyIoIye YUCICHHOCTh TOMY SN
pacTeHuii U KUBOTHBIX. OTIHCHIBATH YKOJIOTHYECKUE
CTpaTeruy BUJOB
8.3 | Dxosoruueckas HUIIA 3 [TonsiTre 06 9KOJIOTMUECKON HUIIIE BUIA. PackpriBath copep:kaHue TEpMUHOB U TOHSTHI:
BUJIA MecTtooburanne. MHOroMepHasi MOJIeIb 9KOJIOTHYECKas HUIa, BUJ, apeall, UHBA3HUs.

skoJiornyeckor Hummu Jx. M. XaTunHcoHa.
Pazmepsl skonmornyeckoi Humu. [loreHunanbHas u
peanrM30BaHHAs HUILLH.

Bua xak cucreMa nomnyisiiuii. Apeansl BUJIOB.
Bubl 1 uX )KU3HEHHBIE CTPATETHH.
DKOIOTUYECKHE YKBUBAJICHTHI.

3aKOHOMEPHOCTH MOBEJICHHUS U MUT Pl
YKUBOTHBIX. Buonornueckne nHBa3uM 4y>KepOTHBIX
BUJIOB.

JdeMoHCcTpanuu

[Toptper: /.M. XaTyuHCOH.

Tabnuiel U cxeMbl: «MOoJeNb 3KOJIOTHUECKOM

aumu k.M. XatunHcoHay.

Oo6opynoBanue: repOapuu PaCTCHUMN; KOJUICKITTH
KUBOTHBIX.

JlabopaTopnasi padora «IIpucnocobienns cemsiH
pacTeHUH K pacCeICHUIO

XapakTepu3oBaTh MHOTOMEPHYIO MOJIEIb
skosiorudeckoit Huiu Jx. M. XaTyuHcoHa.
[IpuBOAUTE MPUMEPHI FIKOJTOTUYECKUX HUII PA3HBIX
BHJIOB PACTEHUM U )KMBOTHBIX.

BBIABIATE OTIIMYME 3KOJIOTMYECKOW HUILIN BU1A OT
ero Mmecroodutanus. ['papudeckn n3oOpaxarpb
MHOT'OMEPHYIO MOJIENb YKOJIOTMYECKON HUIIN JIJIS
Pa3HBIX BUJOB.

BoIsSBIATE NpUUMHBI pa3auyuil B pazMepax
9KOJIOTMYECKON HUILM Y Pa3HbIX BUIOB PACTCHUN U
KUBOTHBIX. AHAJTM3UPOBATH IPUUUHBI U
MOCJIE/ICTBHSI CMEHBI SKOJIOTMUECKOW HUIIH
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammnoe codeporcanue
n/n (memul) Kypca uacoe odyuarwuxcsa
Hroro vyacos no teme 9

9 |Tema «JKoJi0rus cO001ECTB. IKOJOTHYECKHE CHCTEMbD)
9.1 |CoobmiecTBO 1 CoobmecTBa opraan3MoB. buorienos3 u ero PackpriBath copep:kaHue TEpPMHUHOB U TOHSTHI:
OpraHU3MOB — OMOIIEHO3 cTpykTypa. CBsI3u MKy OpraHM3MaMHU B OMOIIEHO3, OUOTOTI.

ouoreHo3e. XapakTepu30BaTh OHOIEHO3 U €T0 CTPYKTYPBHI:
JdeMoHCTpauuu BUJIOBYIO, TPOCTPAHCTBEHHYIO, TPOPUIECKYIO.
Tabmuiet u cxembl: «CTpyKTypa OUOIIEHO32Y, [TepeuncnsiTe M IPUBOAUTH IPUMEPHI CBSA3CH MEKITY
«IKOCHUCTEMA HTUPOKOJIMCTBEHHOTO JIECa», OpraHu3Mamu B OHMOIIEHO3€
«IKOocHucTEMa XBOMHOTIO JIECa

9.2 |Oxocucrema 2 DKocucTemMa Kak OTKpbITasi CHCTEMA PackpeiBath conepkaHre TEPMUHOB M TTOHSTUIA:
(A.JIx. Tencnm). DyHKIIMOHAIBHBIE OJIOKH AKOCHUCTEMA, TTPOTYIIEHThI, KOHCYMEHTHI,
OpPraHU3MOB B 9KOCHUCTEME: MPOIYIICHTHI, peAyLeHTHl, TPoUYECKUuEe YPOBHU, TPO(UUECKHE
KOHCYMEHTHI, peAyleHThl. Tpoduueckne ypoBHU. | (TUIIEBHIE) [IEMTU U CETH.
Tpoduyeckue nenu u CETH. Ha3zbiBaTh CTpyKTYpHBIE KOMIIOHEHThI SKOCUCTEMBI.
AbGuotnueckue 0510ku SkocucTeM. [1ouBbI v Ul B | XapakTepu30BaTh QYHKIMH U TPUBOIUTEH TPUMEPHI
AKOCHUCTEMAX. OpraHU3MOB B SKOCHCTEME Ha OCHOBE UMEIOIINXCS
KpyroBopoT BeriecTB 1 MOTOK SHEPTUU B 3HaHUU O pacTeHMsIX, Tprbax, OaKTepHsIX U
HKOCHCTEME. AKHUBOTHBIX. ONUCHIBATH KPYTOBOPOT BEIIECTB U
JemoHcTpanum MIOTOK SHEPTUU B DKOCHUCTEME.
[Moptpetsl: B.H. Cykaués, A.Jlx. Tencnu. OOBACHATH POJIH OPTAaHU3MOB B OMOJIOTHIECKOM
Tabmuie! v cxembl: « DYHKIIHOHATBHBIE TPYIIITHI KPYTrOBOPOTE BEIIECTB U MOTOKE SHEPTHUH.
OpraHu3MoOB B 3K0ocucTeMe», «Kpyrosopor [TpuBOIUTE IPUMEPBI OPTAaHU3MOB, 3AHUMAIOIITIX
BEILIECTB B AKOCcHCTEME», «Llenu nuranus pa3HbIe YPOBHU TPOPUUIECKUX MTUPAMHI/I.
(macTOuNIHAS, JETPUTHAS )». CocTaBisTh CXeMbl IEpEHOCA BEIIECTBA U IHEPTUU
Oo6opynoBanue: repOapuy paCTCHUI; KOJUICKIIMKM | B OKOCUCTEMaXx (IIeTIH MUTAHNUSA).
HACEKOMBIX; Uyuella MTHIl U 3Bepeit CpaBHUBATh MACTOUIIHbIE U JETPUTHBIE LIETIN

MUTaHUSA
9.3 | Dxonoruyeckue 2 OcHOBHBIE TOKa3aTeNn SKOcUcTeMbl. buomaccau | PackpbiBaTh copiep>kaHue TEPMUHOB U TIOHSTHI:

IMUpaMu bl

MPOAYKIIHS.

npoaykuous, 6I/IOMaCC21, OKOJIOTMYCCKas nupamMuaa.
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue

n/n (memwi) Kypca uacog odyuarwuxcsa
DKOJIOTUYECKHE TUPAaMUJIbI YUCell, OMOMACCHI U XapakTepu30BaTh MpaBUIa YKOJIOTHUECKUX
SHEpPTUH. MUpaMuJL Yrcell, OMoMacchl U SHEPTUU.
JdemoHcTpaunu OOBACHATH MPUYUHBI PA3IUYNN B POTYKTHBHOCTH
Tabauisl ¥ cxembl: « DKoJOTHYECKasi MUpaMuaa Y pPa3HbIX 3KOCHCTEM.
qrcen, «IKoJoruueckas nupamuaa 6momaccel», | [IpuBOANUTH MpUMeEpHI MPAKTUYECKOTO IPUMEHEHUS
«OKoJIOTHYECKas TUPAMUIA SHEPTUID) MIPABIJI SKOJIOTHYECKUX TTHPAMH/I.

CpaBHMBaTH OMOMACCY U MPOAYKIIHIO SKOCUCTEM
CylIX ¥ MHUpOBOro OKeaHa
9.4 |V3meHeHuUs1 COOOIIECTB — 1 Hunamuxa sxocucmem. Kamacmpoguueckue PackpbIBaTh copeprkaHue TEPMUHOB U TIOHSTHIA
CYKIIECCUU nepecmpotixu. @rykmyayuu. HanpapneHHbIe CyKIleccHsl, KIIMMaKCHOE COOOIIECTBO,

3aKOHOMEPHBIE CMEHBI COOOIIECTB — CYKIIECCHH. CYKIIECCUOHHBIN psi.
[lepBuuHbIe M BTOPUYHBIE CYKLIECCUU U UX XapakTepru3oBaTh CyKIECCUH: IEPBUYHBIE U
MIPUYMHBI. BTOpUYHBIE, TPUBOJIUTH UX IPUMEPHI U HA3bIBATh
AHTpPONIOT€HHBIE BO3/ICUCTBUS HA CYKIIECCHH. MPUYUHBI CMEHBI COOOIIECTB.
Knumaxcaoe coobmectBo. buopaznoobpasue u CpaBHUBATH BpEMEHHbBIC U KOPDCHHBIE
IIOJIHOTa KPYTOBOPOTA BELLIECTB — OCHOBA OMOTeO01IeHO3bl HA KOHKPETHBIX MPUMeEpax CBOEH
YCTOHYMBOCTHU COOOIIECTB. MECTHOCTH.
JdemoHcTpanmnu MoaenupoBaTh pe3yabTaThl IPOLIECCA CMEHBI
Tabmuib u cxembl: «O0pa3oBanue 60JI0TAY, OHMOreo1eH030B MO/ BIUSHUEM aHTPOIIOT€HHOTO
«ITepBuunas cykieccus», «BoccranoBnenune neca | dakropa
ocJie MoXKapa»

9.5 |IIpupoaHble 3KOCUCTEMBI 2 IIpuponaHbie 3KOCUCTEMBL. JKOCUCHEMbL 03ED U PackpsiBaTh conep:kaHue TEPMUHOB U IIOHSATHMN:

peK. Dkocucmemul MOpell U OKeanos. IKocucmembl
MYHOp, 1ec08, cmenetl, NyCMblHb.

JdeMoHCcTpanuu

TaOJauIbEl U CXEMBL: « DKOCHCTEMA

IIMPOKOJIMCTBEHHOTO Jiecay, « IKOCUCTEMa
XBOWHOTO JIECa», « IKOCUCTEMA O3EPay.
OobopynoBaHue: akBapuyM Kak MOJEIb
9KOCHUCTEMBI.

(UTOMIIAHKTOH, 300TUIAHKTOH, SIPYCHOCTb.
XapakTepu30BaTh MPUPOTHBIC IKOCUCTEMBI, UX
OCHOBHBIE KOMITOHEHTEHI (Ha pUMEpE 03epa,
XBOWHOTO ¥ IMPOKOJIUCTBEHHOTO Jieca). OOBIACHITH
MPUYMHBI pa3TMYHON OMOMACCHI IPOAYIICHTOB U
KOHCYMEHTOB B IIPUPOIHBIX SKOCUCTEMAX.
CocTaBisTh MaCTOUITHBIE U JICTPUTHBIC TICTIN
MIATAaHUsS IPUPOIHBIX d3KocucTeM. [IpuBoauTh
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
IKCKypcust « IKCKYPCHUS B TUTTMYHBIN MIPUMEPHI OPTaHU3MOB, BXOSIINUX B COCTaB
ouoreorieHo3 (B 1yOpaBy, O€pe3HsK, CIbHHUK, Ha (bUTOIIIAHKTOHA, 300IJTAHKTOHA, OEHTOCA.
CYXOJIOJIbHBIN WJIW MOMMEHHBIH JIYT, 03€pO, OOGO0CHOBBIBATH POJIH IPYCHOCTH B KU3HHU Ha3E€MHBIX
00J10TO)» 9KOCHUCTEM.
CpaBHuBaTh OMOMaccy U MPOIYKIMIO BOJHBIX U
HA3eMHBIX YKOCHUCTEM
9.6 | AHTponOreHHbIE 1 AHTpPONIOr€HHBIE 3KOCUCTEMBI. PackpsIBaTh conepkaHue TEPMUHOB U IIOHATHN:
9KOCHUCTEMBI Arposkocuctema. ArpoueHos. Paznuunst Mmexay arpo’KOCUCTEMA, arpOILIEHO3, MOHOKYJIbTYpa.
(arpo3’KoCUCTEMBI) AHTPOTIOTEHHBIMU U TTPUPOTHBIMH IKOCUCTEMaMH. | XapaKTeprU30BaTh OCHOBHBIE KOMITOHEHTBI
JdemoHcTpaunu arposKocucTeMsl. [[puBoAUTH TPUMEPHI
Tabnuibl u cxembl: «ATporieHo3», «KpyroBopot arposkocucteM. COCTaBIATh LENH MUTAHUS
BEIIECTB U OTOK YHEPTHH B arpoIEHO3E». arpouieHo3a. O60CHOBBIBATH MPUUMHBI HU3KOM
Oo6opyaoBanue: repoapuu KyJIbTYPHBIX U YCTOMYMBOCTH arpO3KOCUCTEM.
JTUKOPACTYIIUX PACTCHUIA. CpaBHUBATB arpPOIKOCUCTEMBI U IPUPOJIHBIC
JKCKYpcHs « DKCKYpPCHS B arposKkocucTeMmy (Ha 3KOCUCTEMBL.
T0JIC WJTU B TETUTUYHOE XO3SMCTBO)» XapakTepu30BaTh POJIb YeJIOBEKA B COXPAHCHHUH
YCTOMUYHUBOCTU arpO3KOCUCTEM
9.7 | YpOOIKOCUCTEMBI. 3 Ypb6oskocuctembl. OCHOBHBIE KOMITOHEHTBI PackpriBath copep:kaHue TEpPMHUHOB U TOHSTHI:
OKOMOHUTOPHHT yp6oskocucreM. ['oponckas dopa u dayHa. ypOosKocHucTeMa, CHHAHTPOTHN3aIINsI, TOPOJICKas

CuHaHTpOMU3aIMs TOPOJICKON (hayHBbI.
buonornueckoe n X0351MCTBEHHOE 3HAUECHHE
arpo’KOCHUCTEM U YPOOIKOCHUCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHHSI OCHOBHBIX
B3aUMOJICVICTBUI OPraHW3MOB B SKOCUCTEMAX.
Ponb kackaonozo a¢ppexma u 61006-
20Upuramopos (Kiouesvlx 6U008) 6
@ynxyuonuposanuu sxocucmem. Ilepenoc snepruu
1 BEIIECTB MEXKy CMEKHBIMUA SKOCHCTEMAMH.
Y CTOWYHUBOCTH OPraHU3MOB, OMYJISIITUN 1
9KOCHUCTEM B YCJIOBHSIX €CTECTBEHHBIX U

bnopa, ropojickas ¢payHa, SKOMOHUTOPHUHT .
XapakTepHu30BaTh OCHOBHBIC KOMIIOHEHTHI
yp6oskocucteM. OnuchBaTh OMOIOTHIECKOE U
X034l CTBEHHOE 3HaUCHHE YPOOIKOCUCTEM.
IIpuBOAUTE IPUMEPBI U OLICHUBATL COCTOSIHUE
ypOOIKOCHUCTEM CBOEH MECTHOCTH.

BBIBISITE 0COOEHHOCTH TOPOICKOM (PIIOPHI 1
(bayHbI.

CpaBHHBATH ypOOIKOCHCTEMBI M IPUPOTHBIC
HKOCUCTEMBI
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n/n

Haumenoganue pazoena
(memut) Kypca

Koauuecmeo
uacoe

Ilpozpammnoe codeporcanue

OcHoegnble 6uobl OeasmenbHoCHu
oodyuarouwuxcs

AHTPONOTEHHBIX BO3IACHCTBU.

Mexanuzmwi 6030eticmausi 3a2psa3HeHUl PA3HbIX
MUno8 Ha cyoopeanusmMmeHHOM, OP2AHUIMEHHOM,
NONYNIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL IKOJI02UYECKO20 HOPMUPOBAHUSL
AHMPONO2EHHO20 8030€UCMBUS.

MeTtoa0a0rrss MOHUTOPUHTA €CTECTBEHHBIX U
AHTPOIIOTE€HHBIX SKOCUCTEM.

JdeMoHCcTpanuu

Ta6nuie! u cxemsl: «I[IpumMeps! ypoosKocucTem».

IIpakTnyeckas padora «3ydeHue u onvcanue
ypOO3IKOCHUCTEMBI

JlabopaTopHasi pabora «3yueHnue pazHO0Opa3us
MEJIKMX MTOYBEHHBIX YWJICHUCTOHOTUX B Pa3HBIX
AKOCUCTEMAX)

HToro yacosB 1mo TeMme

12

10

Tema «buocdepa — rinodanbHasg IKOCHCTEMA

10.1

buocdepa. Ctpykrypa u
coctaB ouochepst

2

buocdepa — obmermmaneTapaast 060109ka 3eMiu,
TJie CYIIECTBYET HIIH CYIIECTBOBAIA KHU3Hb.
PazButue npeacrasiaeHuit o ouocdepe B Tpyaax

3. 3rocca. Yuenue B.U. Bepranckoro o 6uocdepe.
Oo6nactu 6uocdeps u e€ coctas. JKUBOE BEIIECTBO
O6uocdepsl 1 ero PyHKITUH.

JdeMoHCcTpanuu

[Moptpetst: B.1. Bepnaackuii, 3. 3rocc.

Tabmuib u cxemsl: «I'eochepsr 3eminy,
«DYHKIINHU KUBOTO BEIIECTBA

PackpeiBath conepkaHrie TEPMUHOB M TIOHSTUIA:
ounocdepa, )KUBOE BEIIECTBO, KOCHOE BEIIECTBO,
OMOKOCHOE BEIIECTBO, OMOTEHHOE BEIIECTBO.
[TpuBOANUTH (GOPMYITUPOBKH OCHOBHBIX MOJIOKEHHH
yuenust B.J. Bepnanckoro o 6uocdepe.
Xapaktepu3oBath 001acTH O1OCPephl U UX COCTAB,
Ha3bIBaTh 00JIACTH PACIIPOCTPAHEHHSI JKUBOT'O
BelIecTBa B 000JI04KaxX 3eMIIU U BBISBIISTD
MIPUYMHBI €70 Pa3IMYHOTO paclpeieieHus.
[lepeuncnars GpyHKINUN KUBOTO BEILIECTBA
ounocdepsl (ra3oBasi, OKHCIUTEIBHO-
BOCCTAHOBUTEJIbHAS, KOHLIEHTPAIIMOHHAS,

[40!



Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammnoe codeporcanue
n/n (memul) Kypca uacoe odyuarwuxcsa
onoxummueckas). [[puBoauTh mpumMepbl
peoOpasyrolero Bo3AeCTBYS )KUBOTO BEIIECTBA
Ha 6uochepy.
AHanu3upoBaTh U OLEHUBATH OMOIOTHUECKYIO
WH()OPMAIIHIO O TIIO0ATBHBIX IKOJIOTHIECKUX
npobaemax 6uocdepsl, MOTyIaeMyro U3 pa3HbIX
HCTOYHHKOB.
OnenuBats Bkiaj B.M. Bepnaackoro, 3. 3tocca B
co3/1aHue y4eHus o ouocdepe
10.2 | 3axkoHOMEPHOCTH 2 3aKOHOMEPHOCTHU CYIIECTBOBAHUS OHOCHEPHI. PackpriBath copepkaHue TEpMUHOB U TOHSTHI:
CYIIIECTBOBAHHMSI Ocobennoctu Ouocepsl Kak r100aTbHOMI rIo0anbHasl YKOCUCTEMA, TUHAMUIECKOE
onochepsl. 9KOCHCTEMBI. paBHOBECHE, KPYyTrOBOPOTHI BEIIIECTB,
KpyroBopots! BelecTn Jlunamuueckoe paBHOBecHe B buocdepe. OMOreOXMMHYECKHE HUKIIbL. XapaKTepu30BaTh
KpyroBopoTs! BemecTB 1 OMOre0OXMMHYECKHIE ocobeHHOCTH OHochepsl Kak riI00anbHON
IUKJIBI (YTIiepoa, a30Ta). PATMUYHOCTD SBICHUN B | 9KOCHUCTEMBI.
ouocpepe. Omnpenensats GyHKIHIO OHOchepbl B 0OecrieueHNH
JleMoHCTpanuu OMOTEHHOT'0 KPyroBOpOTA BEIIECTB Ha IJIaHETe.
Tabnuib! u cxembl: «I'eochepsr 3eMny, XapakTepu3oBaTh OCHOBHBIE KPYTOBOPOTHI: BOJBI,
«DyHKIUYU KUBOTO BeriecTBay, «KpyroBopot azora | yriaepoaa, a3ota. CpaBHUBAaTh 0COOEHHOCTH
B Iipupozae», «KpyroBoport yriepoja B Ipuposie», |KpyroBOpOTa pa3iMuHbIX BEUIECTB.
«KpyroBopot kucioposa B mpupoje», OneHuBaTh 3HaUEHUE KPYTOBOPOTA BELIECTB AJIsI
«KpyroBopoT BofibI B IpHPOJIE» CYILECTBOBAHMSI )KM3HHU HA 3eMJIe.
OOBSACHATH POJIb OPraHU3MOB B OMOJIOTUYECKOM
KPYTOBOPOTE BEILIECTB.
BrIsBIsTE TUHAMUYECKOE paBHOBEcHE Onochepsl.
[TpuBOIUTE IPUMEPHI PUTMUIHOCTH
SIBJICHUH B Onocdepe
10.3 |3oHamBEHOCTD OHOCHEPHI. 2 3onanbHOCTh Onocheprl. [lonsaTre o 6Guome. PackpriBaTh conepikanre TEPMHUHOB U TIOHSTHA:

OCHOBHBIE OMOMBI
CyIIIH.

OcHOBHBIE OMOMBI CYIIIN: TyHAPA, XBOWHBIC JIeca,
CMCHIAHHBIC U MIUPOKOJIMCTBCHHBIC JICCA, CTCIIH,

OMOMBI, TYH/Ipa, XBOMHBIE JIeca, CMEIIaHHbIE Jieca,
IUPOKOJIMCTBEHHBIE Jieca, CTENH, CABAHHBI,
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
YcroitunBocTh CaBaHHBI, TyCTHIHU, TPOIIMYECKHUE JIeca, MTyCTHIHU, TPOTIMYECKHUE JIeCa, BEBICOKOTOPBSI.
ouochepsl BbICOKOTOphs. Kimnmar, pacTutenbHbId U [Toka3bIBaTh Ha KapTe U XapaKTepU30BaTh
KUBOTHBII MUp OMOMOB CYIIIH. OCHOBHBIE OMOMBI CYIIIH.
CrtpykTypa ¥ QyHKILHUS )KUBBIX CHCTEM, OLleHKa UX | CpaBHUBATh OCOOEHHOCTH KJIMMAaTa, MOYB,
pecypcHOro noTeHIrana u 6nochepHbIx PyHKIUN. | paCTUTEIHHOTO M )KUBOTHOTO MUPA pa3HbIX OMOMOB
JdeMoHCcTpanuu CyILIU 3eMJIH.
TaGnuie! u cxembl: «OCHOBHBIE OMOMBI CYIITH, BbISBIATE NPUYHHBI 30HATBHOCTH B Ouocdepe
«Knumarnueckue nosca 3emnn», « Tynapay,
«Tatira», « CMeIIaHHBIN JISC,
«IIupoxoncTBeHHBIH Jiecy, «CTenby, «CaBaHHAY,
«[TyctbiHay, « Tponuueckuii iecy.
Oo6opyaoBanue: repOapuu paCTCHUI pa3HBIX
OMOMOB; KOJUIEKIIH )KUBOTHBIX
Hroro yacos no Teme 6

11

Tema «Hes10BeK M OKpYKAOLIAA CPeaa»

11.1

BosaeiicTBrue ueoBeka
Ha 6uocdepy

2

DKOJIOTHYECKUE KPUBUCHI U UX MPUYUHBI.
Bo3zaeiicTBue uenoseka Ha 6uocdepy. 3arps3HeHHE
BO3IYIIHOM cpenbl. OxpaHa Bo3ayXa. 3arpsi3HEHUE
BOJIHOM cpefibl. OXpaHa BOJHBIX PECYPCOB.
Pazpymenue nouBsl. OXpaHa MOYBEHHBIX
pecypcoB. U3MeHeHune KimMara.

JdeMoHCcTpanuu

TaOnuiel v cxeMbl: «3arps3HeHUE aTMOC(Eph»,

«3arpsi3HeHrEe TUAPOCchEpb», «3arps3HEHNE
mouBb», «IlapHUKOBEII A dHeKT»

PackpsiBaTh conep:kaHuE TEPMUHOB U TIOHATHMN:
aTMoc(epa, BelecTBa-3arps3HUTeNH, TaPHUKOBBIN
3¢ (deKT, «030HOBAs IbIPa», KKUCIOTHBIE TOXKIN,
ruapocdepa, 3BTpoduKanus BOI0EMOB, ITOYBA,
3pO3HUsl OYB, MECTUIUIbI, SKOJIOTMUYECKUM KpU3HC.
AHaNM3UpOBATH AHTPOIIOTEHHbIE (DAKTOPHI
BO3CUCTBUS Ha Onocdepy (poJib yesloBeKa B
NIPUPO/IC) Ha PA3HBIX TANax Pa3BUTHUS
YeJI0BEYECKOT0 O0IIECTBA.

XapakTepru30oBaTh IN100ATbHBIE HYKOJIOTHUECKHE
po0JIeMbI; OCHOBHBIC HICTOYHUKU aTMOC(EpPHBIX
3arpsi3HEHUI; SKOJIornYecKue npooIemsbl,
CBSI3aHHBIE C YBEJIMUCHUEM TPAHCIIOPTa B KPYITHBIX
ropojiax; 3BTpo(UKAIIIO BOJTOEMOB; MOCIEICTBUS

141!



Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
3arpsiI3HEHUs BOJl XMMHUYECKUMHU BELIECTBAMU;
BO3/ICHICTBUE YEJIOBEKA HA TIOYBEHHBIN ITOKPOB.
AprymMeHTHpOBaTh 3HAUEHHE IKOJIOTUYECKUX
3HAHUU B PEILIEHUH BOIMPOCA O MOAAepHKAHUH
yCTOMYMBOCTH OHMOChEphI
11.2 | AaTpornorensoe 2 AHTpPOIIOT€HHOE BO3/IEHCTBHE HA PACTUTENBHBIN U | PackpbIBaTh coslep)kaHne TEPMUHOB U TIOHATHI:
BO3/ICHCTBUE HA KUBOTHBIN Mup. OXpaHa pacTUTEIBHOIO U COKpalleH1e 6Mopa3Hoo0pasus, oXpaHa MPUPOJIBL,
pacTUTEIbHBIN 1 KUBOTHOTO MHpa. OCHOBHBIE IPUHIIUIIBI OXPaHBl | 0c000 OXpaHsIeMbIe IPUPOIHBIE
AKUBOTHBIN Mup. OxpaHa npuposl. Kpacusie kauru. Oco0o oxpaHsembie teppuropuu (OOIIT), 6oTannueckuii cax,
MIPUPOJIBI npupousie Tepputopun (OOIIT). botannyeckne |300J0THYECKUI TIAPK.
caJibl ¥ 300JIOTMYECKHE TTapKH. XapakTepru30oBaTh IJIAHETAPHYIO POJIb PACTECHUN U
JemoHcTpanum KUBOTHBIX.
Tabmuie! 1 cxembl: «Oco00 oxpaHsiemMble [IpuBoIUTH IpUMEPHI PSIMOTO U KOCBEHHOTO
IIPUPOHBIE TEPPUTOPUI. BO3/ICHCTBUS YEJIOBEKA HA PACTUTEIbHBIN 1
O0opynoBanue: ¢pororpaduu oxXpaHsIeMbIX KUBOTHBIN MHUP.
pacTeHuii 1 KUBOTHBIX KpacHoli kHuru PO, Xapakrepu30BaTh IPUHLMUIILL « BcemupHoOM
Kpacnoii kauru peruona CTpaTEeTruu OXPaHbl IPUPOIBIY.
[Tepeuncnars ocooennocTr paznuaabix OOIIT.
[TpuBoauts mpumepsl OOIIT, pacnosioxKEeHHbBIX B
CBOEU MeCTHOCTH. JloKa3bIBaTh HA IPUMEpax
OIAaCHOCTh COKpAIlleHUs1 OMOJIOrHUYECKOTr0
pazHOO0Opa3ust 3eMITH.
[IpuBOAUTE IPUMEPHI PEIKUX U MATIOUUCIICHHBIX
BHUJIOB PACTEHHUH U )KUBOTHBIX CBOE MECTHOCTH,
3aHeCcEHHBIX B KpacHble KHUTM PETMOHOB U
Kpacnyto kaury PO
11.3 | PaunonansHoE 3 OCHOBHBIE IPUHIIUIIBI YCTOHYUBOTO Pa3BUTHS PackpriBath copep:kaHue TEpPMUHOB U TOHSTHI:

MIPUPOJIOTIONBE30BAHHE 1
YCTOMYMBOE Pa3BUTHUE

YeJI0BEYeCTBa M PHPOIbL. PanoHaipHOe
HPUPOJIONIONIE30BAHNE U COXPAHCHHE
OMOJIOTMYECKOTO pa3HooOpa3us 3emiu.

paloHaIbHOE TPUPOIOIOIB30BAHUE, YCTOUUHBOE
pa3BUTHE, IPUPOTHBIE PECYPCHI, SKOJOTHUECKHI
ClIesI.
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue
n/n (memwi) Kypca uacog odyuarwuxcsa
OO01mre 3aKOHOMEPHOCTH TJI00ATEHBIX XapakTepu30BaTh OCHOBHBIE TPHHIIUIIBI
AKOJIOTHUECKUX KpU3UCOB. OcoOeHHOCTH YCTOWYMBOTO PA3BUTHSI YESIIOBEYCCTBA U TIPUPOIBI.
COBPEMEHHOT0 KPU3HUCa U €r0 BEPOSTHBIC OnuceiBaTh HEUCUYEpPIACMbIC U HCUEPITACMbIC
MOCIICZICTBUSI. MIPUPOJIHBIC PECYPCHI, IO TICPKUBAS
Pa3BuTHe MeTO10B MOHUTOPUHTA Pa3BUTHS OTHOCHUTEIIbHOCTh HEMCYEPIIAaEMOCTH TIPUPOTHBIX
OITACHBIX TEXHOTCHHBIX MPOIECCOB. PECYPCOB; XapaKTepU30BaTh MPOIIECCHI UX
CucmemHmvle uccnedosanus nepexooa K BO3HUKHOBEHUS U YCIIOBUS CPEbl, TPUBOISIINE K
pecypcocbepezarowell u KOHKYPEHMOCNOCOOHOU ux popMHUpPOBAHUIO.
9Hepeemuke. buonozuyeckoe pasnoobpasue u PackpbiBaTh mpoOIeMBbI pariioHaIBLHOTO
ouopecypcuvl. Hayuonanvhule ungopmayuonHole MIPUPOAONONB30BaAHMUS U HAXOUTH Iy TH UX
cucmemvl, obecneuusaioujue 00OCmMyn K pelIeHus
uHgopmayuu no COCMOSHUIO OMOEIbHLIX 8UO08 U
akocucmem. OcHOBbl IKOpeadbunumayuu
aKocucmem u cnoco608 6opvovl ¢
buonospeicoeHuAMU.
Pexoncmpykyusa mopckux u HazemHuvIX Kocucmem.
JdeMoHCcTpauuu
TaOnuie! v cxeMbl: «MoJenu yrnpasiasieMoro MUpay
Hroro yacoB no teme 7

12

Tema «boranuka, 300/10rusi, AHATOMHUSA YeJI0BEKA)

12.1

PaznooOpasue pacrenuit

10

Husmue u Beicve criopoBsie pactenus. Oo0mas
XapaKkTepucTHKa Bogopocieil. Paznoobpasue
BOJIOPOCIIEH.

O6mas xapakrepuctuka MoxooOpa3ubix. Obmas
xapaktepucThka [lanopoTHuKooOpa3HBbIX.

OO6mras xapakTepucTruka ['0JI0CeMEHHBIX pacTEHUH.
Pa3nooOpasue ['omoceMeHHBIX pacTEHUHN.

O6m1as xapaktepuctuka [IokppITOCEMEHHBIX
pactenuii. PasHooOpa3re mOKpPHITOCEMEHHBIX

KrnaccudunupoBanne 0CHOBHBIX KaTErOpHid
CUCTEMAaTUKHU PACTCHUM.

[TpumeHeHnEe OMOIOTUYECKUX TEPMUHOB U
MOHATUH: CUCTEMATUKa, IAPCTBO, OTAEI, KJacc,
CEMEWCTBO, pO/l, BU/I. BhIsiBIIEHHE CYIIECTBEHHBIX
MPU3HAKOB pacTeHuid: otaena [lokpbsIToceMeHHbIE
(I1BetkoBbIe), KIaccoB (OMHOIONBHBIE,
JIBynonwsHbie) u cemeiicTB (KpectoupeTHble,
[Tacn€nomeie u np.).
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprrcanue

n/n (memwi) Kypca uacog odyuarwuxcsa
pacTeHuil. YcraHoBiEHUE B3aUMOCBA3EN MEKITY
CpaBHuTENbHAS XapaKTEPUCTHKA OJJHOJIOJIBHBIX U | 0OCOOEHHOCTSIMHU CTPOEHHS MOKPHITOCEMEHHBIX
JIBYJIOJIbHBIX PACTCHUH. pacTeHUH U UX CUCTEMaTUYECKOMN
XapaKkTepucTUKa OT/IEIbHBIX CEMENCTB Kilacca MPUHAITICKHOCTBIO.
JByonbHBIE. XapaKTEPUCTHUKA OTACIbHBIX
ceMelcTB kiacca OTHOOJIbHBIE.

12.2 |OcobeHHOCTH CTPOSHHUS 10 Tun Kumeunononoctusie. Tun I'y6ku. OGmas BrIsABiIeHME XapaKTEpHBIX IPU3HAKOB OPraHU3MOB

U KU3HEAEITEILHOCTH
napctBa JKuBoTHbIE

XapaKTepUCTHKA. U MHOTOOOpasue
KHIIIEYHOIOJIOCTHBIX.

Tun ITnockue yepBu. Tun Kpyribie yepsu.

Tun Konpuateie yepu. O01mas xapakTepucTHKa,
pa3HooOpa3ue. 3HaueHNe YepBEH B IPUPOC U
KHU3HU YeJIOBEKa.

Tun Motiocku, 001mast XapakTepUCTHKA.
Paznoob6pasue MOUTFOCKOB, 0COOEHHOCTH
KU3HEHHOTO IUKJIA U Pa3MHOKCHHUS.

OO0mas xapakTepucTuKa Tuia YaeHHCTOHOTHE.
Kitacc PakooGpa3Hsie.

Kiacc [Taykoob6pasnsie, Hacekompie: oOmmas
XapaKTEPUCTHKA, pa3HOOOpa3ne MmaykooOpa3HbIX.
O6mras xapaktepuctuka tTumna Xopaossie. [Toarum
Bbecuepennsie.

Knacc XpsmieBsie ppiobl, KocTHbie pbIOBL: 00111ast
XapaKTepUCTHKA, 0COOEHHOCTH MPOLIECCOB
KHU3HeIeATeNbHOCTH. PasHOOOpa3ne KOCTHBIX PBIO.
OO0mas xapakTeprcTHKa Ki1acca 3eMHOBOJIHEIE.
Oco0eHHOCTH BHEUIHETO U BHYTPEHHETO CTPOCHUS
B CBA3M C 00pa3oM xu3HH. Pa3MHOXKeHHe U
pa3BUTHE 3€MHOBO/IHBIX.

OO6mras xapakTeprucTHKa Kjacca

PAa3HBIX TUIIOB U KJIACCOB. I/ICCHGHOBaHHe

MIPU3HAKOB MPUCTIOCOOIEHHOCTH K Cpesie OOMTaHusl.

OnwucaHue BHEITHETO U BHYTPEHHETO CTPOCHUSI.
YcTaHOBIIEHHE B3aMMOCBSI3U CTPOSHHS U 00pa3a
xu3Hu. OBNageHne npuémamMu padoThI ¢
Oounosornueckoil nHpopmarmen u eé
npeoOpa3oBaHue
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n/n

Haumenoeanue pazoena
(memut) Kypca

Koauuecmeo
uacoe

Ilpozpammnoe cooeprcanue

OcHoegnble 6uobl OeasmenbHoCHu
oodyuarouwuxcs

[Tpecmbikaronuecs, 0COOEHHOCTH BHEITHETO U
BHYTPEHHETO CTPOEHUS MPECMBIKAIOIIUXCSI.

OO6mras xapakTepucTrKa Kiacca MIleKomuTaromnue.

OCOOEHHOCTH CTPOEHUS U IPOLIECCOB
KHU3HEIEATEIbHOCTH MIICKONIUTAIOIINX.
PazHooOpasue MIIEKOMUTAIOIIHX.
CucremaTnyeckye rpymnmsl MIEKONUTAIOLIUX.
ITonxnaccer: [lepo3Bepu, Cymuatsle,
[InanenrapHsle.

OTps1pl MIALEHTAPHBIX MIIEKONUTAIOLIHX.

12.3

AHaToMHs yeloBeKa

10

Opranbl, CCTEMBI OpPraHOB, opranu3M. HepsHas u
ryMOpaJibHask PEryJsLysL.

Crpoenne u padota cepmiia. Kpyru kpoBooOpariieHusl.

JIproxenvie muM(bl. J{BrbkeHHE KPOBH IO COCYIaM.
Perynsiust paboThI cep/iia ¥ KPOBEHOCHBIX COCY/IOB.
[Npenynpesxaenue 3a001eBaHMI cep/IIia U TepBast
TIOMOIIIb [PU KPOBOTEUCHHSIX.

JpIxatenbHas cucreMa. 3HaueHue Jbixanus. Opraibl
Jbixanus. CTpOEHHE JIETKHX.

["a3000MeH B J1eTKHX 1 TKaHsX. JlpIXarebHbIe
JBIOKeHs. Peryisiims npixanus. bone3nu opranoB
nbixanvd. [ 'uruena npixanust. [lepsast momoris pu
MOPKEHUH OPraHOB JbIXAHHSL.

[TnmeBapurenpHas cucrema. Perymsius nuieBapeHus.

[TneBapenue B sxelnyake. Peryisiius nuieBapeHus.
[TneBapenue B kneynuke. BeacbiBanue
IUTaTeIbHBIX BElIeCTB. [ledeHp u nomkeny1ouHas
Kemesa. Perysims nuraHust.

MovuesbiienurenbHast cucreMa. CTpoeHue 1 paborta
niouek. [Ipeaynpexnenne 3a0oneBaHmiA MOYEK.

Omnwucanue pa3IMYHBIX OPraHOB, CUCTEM OPTaHOB,
ctpoenue u pyHkuonupoBanue. OObsiCHEHNE
MEXaHU3MOB XKHU3HeAesATeIbHOCTH. O00CHOBaHNE

Mep npoduIaKTUKH HH(PEKIIMOHHBIX 3a00JIeBaHUH.

801



n/n

Haumenoeanue pazoena
(memut) Kypca

Koauuecmeo
uacoe

Ilpozpammnoe cooeprcanue

OcHoegnble 6uobl OeasmenbHoCHu
oodyuarouwuxcs

Koxa. 3nauenue u crpoenue koxu. Porb ko B
TETUIOPEryJISLIUH.

Hapy1iieHne KoXKHbIX TTOKPOBOB U MOBPEXKICHHS KOXKU.
Oxa3zaHue nepBoil TOMOIIIY ITPU TEMJIOBOM U COTHEYHOM
yIapax.

OHI0KpHHHAs cucTeMa. JKesesbl BHEIHEN, BHYTPEHHEN
Y CMEIIaHHOM ceKkpelu. Poitb ropMOHOB B 0OMeHe
BEILECTB, POCTE U PA3BUTUM OpraHU3Ma.

Oprans! 4yBcTB. AHaIM3aTOpbl. CBSI3b OpraHn3Ma
YeJioBeKa ¢ BHelIHel cpenoid. O01mas XxapakTeprucTika
CEHCOPHBIX CHCTEM.

Crpoenue anam3atopoB. OpraH 3peHus U 3pUTEITLHBIN
aHaymM3aTop. 3a0oJeBaHys U IOBPEXKICHUS TJ1a3.
Opranbl ciryxa u paBHOBecHsl. MIx aHamm3aTophl.
Opransl ocsi3aHus1, 00OHSHHS U BKyCa U UX
aHAJIM3aTOPBI.

OpraHbl 4yBCTB U MX 3HAUEHHE B KI3HU YEJIOBEKA.
CeHcopHbIe CUCTEMBI, MX CTpoeHHe U (pyHKimu. [ a3 n
3penue. OnTrdeckas cucrema rasza. Ceryarka.
3puUTeNbHBIE PELIETITOPBL: MATOYKH U KOJIOOUKH.

VYxo0 u ciyx. CtpoeHre 1 (yHKIMH OpraHa Ciryxa.
['uruena cimyxa. Opranbl paBHOBECHS, MBIILIEYHOTO
YyBCTBA, OCSI3aHUsI, OOOHSHIIS U BKYCA.
B3anmozeicTBiue CEHCOPHBIX CUCTEM.

HacnenoBanue pu3HaKkoB y 4esoBeKa.
HacnencrenHble 6011€3HH, UX PHYIUHBI U
npeaynpexacHue. Poib reHeTHIecKrx 3HaHUi B
TUIAHUPOBAHNUH CEMBU.

3ab0Ta 0 PerpoyKTUBHOM 3/10poBbe. MHpekImy,
TIEpPEIAIOLIHECS TIOJIOBBIM ITyTEM U UX MPOQIIaKTUKA.
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Ne | Haumenoesanue pazoena | Konuuecmeo OcHoeHbvle 6u0bl OeamenbHocmu
Ilpozpammnoe codeporcanue
n/n (memul) Kypca uacoe odyuarwuxcsa
BUY, npodpunaxtuka CITNa.
Hroro yacoB no teme 30
OBILEE KOJIMYECTBO 136
YACOB IIO ITPOTPAMME
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IToypouyHoe mu1aHMpOBaHUe
10 kaacc

Ne ypoka

Tema ypoka

Tema 1. buosiorust kak Hayka (2 4.)

Ypox 1

CoBpemeHHast Ouojyorusi — KOMIUIEKCHas Hayka. KpaTkas uctopus pa3BUTHS OHOJIOTHH.
buonornueckne Hayku M u3ydaeMmble uMU TpoOieMbl. DyHIaMEHTANbHbIE, MPUKIAAHBIE U
MOMCKOBBIE HAyYHBIC UCCIICIOBAHUS B OMOJIOTUU

Ypoxk 2

3nauenue Ononoruu B (JOPMUPOBAHUU COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KapTHHBI MHUpA.
[Mpodeccun, cBs3anHble ¢ Omonorueld. 3HaueHWE OMOJOTHH B MPAKTHYECKOW NEATEIHHOCTH
YeJI0BEKa: METUITIHE, CETbCKOM XO3sICTBE, TPOMBIIITIEHHOCTH, OXpaHe MPUPO/IbI

Tema 2. ’)KuBble cucTeMbl U UX U3y4eHue (4 4.)

Ypok 3

Kusble cucrembl Kak npeaMmeT u3ydeHus Ouosnoruu. CBOMCTBA JKUBBIX CHCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh U LEJIOCTHOCTb, CJIO)KHOCTh U YNOPSI0YEHHOCTD
CTPYKTYpBI, OTKPBITOCTb, CaMOOpraHU3allMsi, CAMOBOCIPOU3BEACHHUE, Pa3IpPaKHUMOCTh,
U3MEHYUBOCTH, POCT U pa3BUTHE.

VYpoxk 4

YpoBHM  OpraHu3zalMyd  JKMBBIX CHCTEM:  MOJICKYJISIDHBIM, KIETOYHBIA, TKAaHEBBIH,
OpTaHW3MEHHBIM,  TOIMYJISIMOHHO-BHIOBOM,  DKOCHUCTEMHBIH  (OMOTEOIEHOTHYECKHUH),
ouochepusii. [Ipomeccsl, IPOUCXOISIINE B )KUBBIX CUCTEMAX.

Ypok 5

OcHoBHBIE mTpu3HaKu kuBoro. JXu3Hp Kak ¢opma cymiecTBoBaHus Marepuu. Haykw,
U3y4Yarolllye KUBbIe CUCTEMbl Ha PA3HBIX YPOBHAX OpraHU3alINu.

Ypoxk 6

W3ydenne kuBBIX cucTeM. MeTonsl Ouonormdeckoii Hayku. HaOmronenue, u3MepeHue,
DKCIIEPUMEHT, CHUCTEMAaTH3alus, MeraaHanu3. l[loHsTHe O 3aBUCMMONM M HE3aBUCHUMOU
nepemenHou. Ilnanuposanue skcrepumenta. IloctaHoBka u mposepka rumore3. Hymesas
runote3a. [loHsarue BBIOOpKM W €€ HOCTOBEpPHOCTh. Pa3bpoc B OHMOJIOTMYECKHX TaHHBIX.
OneHka JOCTOBEPHOCTH MOJYYEHHBIX peE3yJbTaToB. [IpuuMHBI HCKaXEHUS pPE3yIbTaTOB
skcrnepuMeHTa. [IoHATHE CTaTUCTUYECKOTO TECTA.

Tema 3. buoJsiorusi KieTku (2 4.)

Ypoxk 7

Krnetka — cTpyKTypHO-(yHKIIMOHATFHAS €IMHULIA )KUBOTO. VICTOPHUST OTKPBITHS KIETKH

Ypoxk 8

MeToabl MOJIEKYJIAPHON B KJIETOYHOI OHOJI0rHH

Tema 4. XuMnueckasi opranu3anus Kietku (9 4.)

Ypok 9

XUMUYECKUI COCTAB KJIETKU. MaKpo-, MUKPO- U YJIIBTPAMUKPOIJIEMEHTHI.

Boga u e€ ponb Kak pacTBOpUTENs, peareHTa, y4yacTHe B CTPYKTYpPUPOBAHMU KIIETKH,
TCIIOPCTYJIALUUA. MI/IHepaJIbHI:IC BCIICCTBA KJICTKU, UX 61/IOJIOF H4YCCKad poJib. Ponbs xaTuoHOB
1 aHHUOHOB B KJICTKEC

Ypoxk 10

Opranuueckue BellecTBa KIETKH. buonoruueckue noimmepsl. benku. AMHHOKHUCIOTHBIN
coctaB OenkoB. CTpyKTypbl OesKoBOM Moisiekyiibl. [lepBuyHast cTpykTypa Oenka, menTHIHas
CBs3b. BropruuHas, TpeTH4Has, YeTBepTUYHAs CTPYKTYphI. JleHaryparus. CBoiicTBa O€IKOB.
Knaccudukanus 6enxoB. buonornueckue pynkimu 6enkoB. [lpuonot

Jlabopamopnas paboma 1 « ObHapysicenue 6e1K08 C NOMOWbIO KA4eCMBEHHbIX PeaKyuily

Ypok 11

VYrneBoasl. MoHOCaxapusl, Tucaxapuibl, OJIMrocaxapusl U nojaucaxapuasl. OOmumid miaxn
CTpOCHUS U (PU3NKO-XMMHUYECKHE CBOMCTBA yIIeBOJOB. buonornueckue GpyHKIUN yIIeBOIOB.

Ypok 12

Jlununet. T'uapodunbHO-ruApOodoOHEBIE cBOlicTBA. Knaccudukarus munuaos. Tpuriumepuasl,
dbocdomunuabl, BOCKH, cTepouabl. buonornmueckue Qynkumu nunuaoB. OOmme CBOWCTBA
OuoJlorMdyeckux  MeMmMOpaH  —  TEKy4ecTh,  CIOCOOHOCTh K  CaMO3aMBIKaHUIO,
HOJTYIPOHUTIAEMOCTb.

VYpok 13

Hykneunoseie kucinorsl. JIHK u PHK. Crpoenue HyKJI€MHOBBIX KHUCIOT. HykieoTumubl.
[Mpunnun kommnementapuoctu. [Ipasuno Yapradda. Ctpykrypa JJHK — nBoiiHas crimpains.
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Ne ypoka

Tema ypoka

Mecrtonaxoxaenue u 6nonorndeckue pyunkmuu JTHK

Ypok 14

Buast PHK. @ynkiuu PHK B kitetke. Ctpoenue mosnekyiibl AT®. Makposprudeckue CBs3U B
mosiekysie AT®. buonormuyeckue ¢ynkinuu ATD. BoccraHOBICHHBIE MEPEHOCUYHMKH, WX
byHkuuu B KIeTke. /Jlpyeue wykaeosuompughocpamovr (HTD). CexBenupoanue JIHK.
Memoovl eenomuKuy, MPAHCKPURMOMUKY, NPOMEOMUKU

Jlabopamopnas paooma 2 «Vccneooganue HYKIeUHOBLIX KUCION, 6bIOCNACHHbIX U3 KIEMOK
PA3IUUHBIX OP2AHUIMOBY

Ypok 15

Pemenue 3amau o monexymnspHoit 6uonoruu (komoseie cuctembl JJHK n PHK kauecTBeHHBII
HYKJICOTUAHBINA COCTaB MOJIEKYJI HYKJIEMHOBBIX KUCIIOT)

Ypok 16

Pemenne 3aa4 nmo MONEKyJIsIpHONH OMONIOTHHU (IUTMHBI MOJIEKYJ HYKJIEHMHOBBIX KHCIOT M UX
COCTaB, ONpEIEICHUE OTHOCUTEIBHOW MOJEKYJISIPHOH Macchl TOJUMEpPa, COAEpKaHUE
HykiaeoTuaoB B mojiekyinax JIHK, PHK, Tpanckpumiius)

Ypok 17

CrpykrypHast Ouojorus: OHOXMMUYECKHEe U Ouo]U3MUEecCKHe HCCIIEOBaHUS COCTaBa M
IPOCTPAHCTBEHHOI CTPYKTypbl OuHOMONEKyl. Mooderuposanue cmpykmypol u QYHKyuil
buomonexyn u ux komniekcos. Komnviomepnwiil ouzaiin u opeaHuyeckuti cunmes 6UOMOJEKY
U UX HeNPUPOOHBIX AHANI0208

Tema 5. Ctpoenue u pynkuuu kiaerku (10 4.)

Ypok 18

Tunsl KJI€TOK: syKapuoTHuyeckas M mpokapuotruyeckas. CTpyKTypHO-(QDYyHKLIHMOHAIbHBIE
obpazoBanus kieTku. CTpoeHHE MPOKapHOTHYECKON KiIeTKU. KilerouHas cTeHka OakTepuii u
apxeil. OCOOEHHOCTH CTPOEHHUsSI TeTepPOTPOPHOIN M aBTOTPOPHON MPOKAPUOTUUECKUX KIIETOK.
MecTo 1 poJib IPOKAPHOT B OHMOLIEHO3aX

Ypok 19

CrpoeHre ¥ (pyHKIMOHMpPOBAHUE JyKapUOTHYECKOW KieTku. [lnazmatudeckas meMmOpanHa
(urazmanemma). CTpykTypa IIa3MaTHYecKo MemOpaHbl. TpaHCIOPT BEIIECTB depes
MJIa3MaTHYeCKy0 MeMOpaHy: maccuBHBIN (muddys3us, odnerdyéHnas nuddys3us), akKTUBHBIA
(mepBUYHBINA ¥ BTOPUYHBIN aKTUBHBIN TpaHcnopT). [lomynponuiaemocts MemOpanbl. Pabota
HaTpUi-KaJIueBOro Hacoca

Ypoxk 20

OHAOIMUTO3: MMHOLUUTO3, (haronuTo3. Jk3ouuTo3. Kierounas crenka. CTpykTypa v GyHKIUU
KJICTOYHOM CTEHKH pacTeHHi, IpuOoB.
Ilpakmuueckasa paboma 1 «H3yuenue ceoticme K1emo4Hol MeMOPansl»

Ypoxk 21

[uromnna3ma. I{uto3omns. [lutockeneT. ABrmKeHHE IIUTOIIA3MBI.
Ilpakmuueckas paboma 2 «H3yuerue 08uUdNCeHUs YUMONIAZMbL 8 PACMUMETLHBIX KIeMKAX»

Ypok 22

Opranounpl kietkd. OnHomMeMOpaHHBIE OPraHOMABI KIETKH: JHAOIUIa3MaTHYecKas CeTb
(OIIC), ammapatr T'onbmku, JIU30COMBI, UX CTpoeHHME © (QyHKIUU. B3auMocCBs3b
OJTHOMEMOpaHHBIX OPraHoMI0OB KJeTkH. CTpoeHHe TPaHyJISIpHOrO PETHUKyITyma. Mexanusm
Hanpagnenus deixkos ¢ JIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KIETOYHBIX MeMOpaH.
I'mankuii  (arpaHynsipHBIi) SHIOMIa3MaTH4Yeckuii pertukynyMm. CekperopHas (QyHKUIUS
anmmapara [onpmku. Moouguxayus 6enxos ¢ annapame Ionvoxcu. Copmuposka 6enxkos 6
annapame ['onvoxcu. TpaHcHOpT BellecTB B KieTKe. Bakyonn pacTHTENbHBIX KIIETOK.
Knerounslii cok. Typrop

Ypok 23

[TonyaBTOHOMHBIC ~OPraHOWIBI KJICTKA: MHUTOXOHAPHH, IUIACTUIABL.  [Ipoucxosicoenue
mumoxonopuii u niacmud. Cumbuoeenes (K.C. Mepeockosckuii, JI. Mapeynuc). Ctpoenue u
(GYHKIIMM MUTOXOHJAPHA W TUIacTU[. [IepBUYHBIC, BTOPUYHBIE W CJOXHBIC ILIACTHJIBI
(OTOCHHTE3UPYIOIIUX JyKApUOT. XJIOPOIUIACTBI, XPOMOIUIACTHI, JICHKOIUIACTBI BBICIIMX
pacTeHun.

Jlabopamopnaa paboma 3 «Hccredosanue niazmoauza u Oenia3moIu3d 6 pacmumenbHbIX
KILeMKax»
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Ne ypoka

Tema ypoka

VYpok 24

HememOpanubie opranouabl kieTkd. CTpoeHune M (QyHKIMM HEMEMOPAaHHBIX OpPraHOHMIOB
ki1eTku. Pubocomsl. [Ipomesicymounvie ¢hunamenmeoi. MuxpoduiaaMeHTbl. Axkmunosvle
Mukpogunamenmul. MbIILICUHBIC KICTKH. AKMUHOBbIE KOMHNOHEHMbI HEMbIULEUHBIX KIEMOK.

Ypok 25

Mukpotpy6ouku. Kierounslii meHtp. CTpoeHWe U JBWKCHHE >XTYTHKOB M PECHHYEK.
MuxkpotpyOouku LUTOIIa3MBlI. LlenTpuons. benxu, accoyuuposeanuvle c
MUKpoghunamenmamu u mukpompybouxamu. Momopnuie oenxu.

VYpoxk 26

SAnpo. OOonouka siapa, XpOMaTWH, KapuoIliazMma, SAPBIIIKH, WX CTPOSHHE M (QYHKLUH.
Snepusblii 6enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PaCIIOIOKEHHE XPOMOCOM B HHTEp(ha3HOM
anpe. dyxpomamun u cemepoxpomamun. benku xpomatuHa — FUCTOHBL. JJuHamuka s0epHotl
obonouku 8 mumose. Hoepuwiii mparncnopm. KineToqHble BKIIOUSHHUS.

Ypoxk 27

CpaBHHTENIBbHAS XapaKTEPUCTHKA KIETOK DYKapHOT (PaCTUTEIIbHON, JKUBOTHOM, TPUOHOM ).
Jlabopamopnas padboma 4 « H3yuenue cmpoeHus Kiemox pa3iuyHblX OpeaHu3Mo8

Tema 6. O0MeH BelecTB U NpeBpalieHue YJHeprum B Kierke (11 4.)

Ypoxk 28

AcCUMMIISAIMS M JAMCCUMHIJISALUS — JIB€ CTOPOHBI MeTabonm3ma. Tumbel oOMEHa BEIECTB:
aBTOTPOGHBIN U reTepoTpoPHBII. YuacTHe KUcIopoaa B 0OOMEHHBIX MpoIeccax.

Ypoxk 29

DHepreTuieckoe obecrieueHrne KIETKU: mnpeBpamnieHue AT® B 0OMEHHBIX MpoIeccax.
depMEeHTAaTUBHBIN XapaKTep peakIui KIECTOYHOTO MeTabonu3ma. DepMEHThI, UX CTPOCHHE,
CBOMCTBAa U MEXAHU3M JEHCTBHUA.

Kodepmentsl. OTnnuns pepMEHTOB OT HEOPraHUYECKHX KaTaalu3aTOPOB.

Ypoxk 30

Jlabopamopnas paboma 5 «H3yueHue Kamaiumuyeckou aKmMuGHOCMU Gepmenmos (Ha
npuMepe amMuiazvl Uil Kamaiazol)»

Ypok 31

benku-aktuBatopel M O€NKU-UHTUOUTOPBL. 3aBHCUMOCTh CKOPOCTH (hepMEHTATUBHBIX
peakuuii oT pa3IMyHbIX (GaKTOPOB.

Jlabopamopnaa paboma 6 «l3zyuenue hepmenmamueHo20 pacwjensieHus NnepoKcuod
8000p00a 8 paACMUMENbHBIX U HCUBOMHBIX KIeMKAX»

Ypoxk 32

IlepBUYHBINM CUHTE3 OPraHUYECKUX BEILECTB B KiIeTKE. PDOTOCHHTES.
Anoxcucennwvlili u oxcueennvlti pomocunmes y oaxmeputl. Ceemocodbuparowjue nuemenmsi u
nU2MeHmbl peaKyuoHHO20 YeHmpad.

VYpok 33

Ponp xmopormactoB B mporecce doTocuaTe3a. CBeToBas U TeMHOBast (a3bl. Pomoovixanue,
Cs-, C4- u CAM-munwt pomocunme3sa. IIporyKTHBHOCTh ()OTOCHUHTE3A.
Bnustaue pa3zandabix (akTopoB HA CKOPOCTh (poTocuHTEe3a. 3HaueHne (POToCHHTE3A.

Ypok 34

Konumponsnan paboma 1 « Cmpoernue u (hyHKYUOHUPOBAHUE KIEMOK»

Ypok 35

XemocunTte3. Pa3HooOpas3ue OpraHM3MOB-XEMOCHHTETUKOB: HUTPUDUIUpYIOIIUE OAKTEpHH,
Keyne300aKTepun, CepoOaKTEpUn, BOJIOPOIHBIC OaKTepUn. 3HAUCHHUE XEMOCHHTE3A.
Jlabopamopnas paboma 7 « Cpagnenue npoyeccos pomocunmesa u XeMoCuHme3a»

Ypok 36

AHaspoOHble opraHW3Mbl. Buabl OpokeHus. [IpoaykTbl OpoXEHHS W HX HCIOJIh30BAHUE
YEeJIOBEKOM. AHa’pOOHBIE MUKPOOPTaHU3MBI KaK OOBEKTHI OMOTEXHOJIOTHU M BO30YIUTETH
Oose3Heit. A3poOHBIC OpraHU3MBbl. DTaIlbl SHEPTETHUECKOTO OOMEHa

Ypok 37

[TonroroBuTenbHbIl  dTanm. [nukonm3 —  OECKHUCIOPONHOE  paCIICJICHHE TIIFOKO3BI.
buonornueckoe OKuciIeHHE, WIH KIETOYHOE JAbIXaHWe. Pojib MUTOXOHIpUK B NIpoLECCax
OHMOJIOTHYECKOTO OKHUCIICHUS

Ypok 38

[Muknmmueckue peaknuu. OxucnutensHoe (ochopunrpoBanue. OHepeus MemMOpanHo20
epaouenma npomonos. Cunmesz ATD: paboma npomonnot ATD-cunmaszel. [IpeumyiecTBa
a’po0HOTO TyTH OOMEHa BEUIECTB Iepes aHadPOOHBIM. D(H(PEKTUBHOCTh IHEPTETHUECKOTO
oOMeHa

Jlabopamopnas paboma 8 « Cpasnenue npoyeccos 6poiceHuss u ObIXaHUs»
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Ne ypoka

Tema ypoka

Tema 7. HacaencreenHas nHgopmanus U peanusanus eé B kierke (11 4.)

Ypoxk 39

Peaknuu matpudHoro cuHTe3a. [IpHHIIMI KOMIUIEMEHTApHOCTH B PEAKIUSIX MAaTPUYHOTO
cuHTe3a. Peanmzanus HacneacTBeHHOM nHGoOpManuu. [ eHeTHdecKknii Ko, ero CBOMCTBA

Ypox 40

Tpanckpunuust — maTpuuHblii cuate3 PHK. [TpuHUIunbl TpaHCKpUIIIIMU: KOMITJIEMEHTapPHOCT,
AQHTHUIIAPAIUIETbHOCTh, ACUMMETPUUHOCTh. Cospesarnue mampuunvix PHK 6 sykapuomuueckou
xknemxe. Hexooupyrowue PHK

VYpok 41

Pemenue 9JICMCHTApPHBIX 3a/la4d 11O TCMC ((PeaKI_II/II/I MaTpUIHOTO CUHTEC3a»

Ypok 42

Tpancnsnus u e€ stansl. Yuactue TpancnopTasix PHK B 6nocunTese Oenka

VYpok 43

Ycnosus O6mocunte3a Oenka. KomupoBanme ammHokucior. Ponb pubocom B OMOCHHTE3E
Oenka

Ypok 44

Pemmenne snemMeHTapHbBIX 3a/1a4 110 TeMe «bruocuHTe3 OETKOBY

Ypok 45

Cospemennvie npedcmasnenusi o cmpoenuu 2enog. OpraHusanus TeéHOMa y IPOKApHOT U
9YKapuoT. Peryinys akTMBHOCTH I'€HOB Y IPOKapPUOT

Ypox 46

['unotesa onepona (®. XKakob, XK. Mano). Moaexyisapuvie mexanuzmvl SKCHPECCUU 2eHO8
aykapuom. Ponv xpomamuna 6 pe2ynayuu pabomel 2enog. Perynsuns 0OMEHHBIX POIECCOB B
kietke. Knerounslii romeocras

Ypoxk 47

Bupycsl — HeksieToyHble (OPMBI JKU3HH M OOJMraTHble mapasutbl. CTpOCHHE NPOCTBIX H
CJIOKHBIX BHPYCOB, PETPOBUPYCOB, Oaktepuodaro. JKusnennwvi yuxn /[HK-codeparcawjux
supycos, PHK-cooepycawux eupycos, obakxmepuogacos. QObpamuas mpaHcKpunyus,
pesepmasa, unmezpasa

VYpok 48

BupycHsbie 3a60neBanus yenoBeka, >kuBOTHBIX, pacteHuii. CITN I, COVID-19, connanbhbie u
MEIUIIMHCKUE TPOOIEeMBl. buourngopmamuka: unmezpayus u auaiu3 OOIbUUX MACCUBOB
(«bigdata») cmpyxmyphnvix Ouonocuueckux Oaunvix. Hanomexuonoeuu 6 oOuonocuu u
meouyune. Ilpoepammupyemvie hynxyuu denxos. Cnocoovl 0ocmasKu iekapcme

Ypok 49

IIpakTnyeckas padora «Co3nanue Moae/ I BUPyCa»

Tema 8. ’KuzHeHHBIN HMKJ KJIeTKHA (8 4.)

Ypoxk 50

Kierounslii 1iukJ1, ero nepuoasl U peryssnus. Matepdaza u muto3. OcoOEHHOCTH MPOIIECCOB,
nporekatomux B wuHTepdaze. I[loaroroBka kieTku K jAeneHuto. [IpecuHTeTHUECKHIA
(MOCTMUTOTHYECKHI ), CHAHTETHUYECKHUH ¥ TOCTCUHTETHYECKUN (ITPEMUTOTHUYECKHI) TICPUOIBI
uHTEpPa3bI

Ypoxk 51

Matpuunsiii  cunres JHK -  penmukanwmsa.  Ilpunnuner  perummkamuu — JHK:
KOMILUIEMEHTApHOCTb, IIOJIyKOHCEPBATUBHBIM CHHTE3, aHTUIAPALIEIBHOCTh. MexaHusm
permukanuu JJHK

Ypok 52

Xpomocombl. CTpoeHne XpomocoM. Temomepbl W Telomepasza. XPOMOCOMHBIM HaOOp
KJIeTKH — KapwoTHUIl. JIUMJIOMIHBIA M TaluIOMIHBIA HAaOOpbI XpoMOcOoM. [ OMOIOTHYHBIC
XpoMocoMbl. [10510BbIE XpOMOCOMBI.

Ypok 53

Jlabopamopnan paboma 9 « H3yueHue Xxpomocom Ha 20Mo8bIX MUKPONPENapamaxy

Ypok 54

Jlenenue kinetku — Muto3. CTaluu MUTO3a U MPOUCXOIAIINE B HUX MPOIECChl. THUITBI MUTO3A.
Kapuokunes u nurokunes. bronorndeckoe 3HaueHre MUTO3a.

Jlabopamopuaa padoma 10 «Habniodenue mumosa 6 Kiemkax KOHUUKA Kopewika JyKa (Ha
20MOBbIX MUKPONPENApamax)»

Ypok 55

Pemenue 3a1a4 no UTOIOTUH (M3MEHEHHE T€HETHYECKOro Habopa KIETKH BO BpeMsl MUTO34)

Ypok 56

Konumponsnas pavoma 2 «Peanuzayus npoyeccos icuznedesmerbHOCmu U HACa1e0CMBeHHOU
uHgopmayuu 8 Kiemrkax»

Ypoxk 57

Perynsauust MUTOTHYECKOTO IIUKJIA KIETKU. [Iporpammupyemas KietouHasi THOENb — aronTos.
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Ne ypoka

Tema ypoka

Knerounoe sapo, XpoMocombl, (hyHKIIMOHANbHAs T€HOMHKA. Mexanusmvl npoaugepayuu,
oughgpepenyuposku,  cmapenuss u  euberu  xkiemok.  «Lugposas  kiemkay — —
ououngpopmamuyeckue mooenu QYHKYUOHUPOBAHUSL KILeMKU

Tema 9. Ctpoenue u GpyHKUMH OPranu3mos (21 4.)

Ypok 58

buonoruueckoe pa3Hoobpaszue OpraHU3MOB. OAHOKJIETOYHBIE, KOJIOHUAJIbHBIE,
MHOTOKJIETOYHbIE ~ OpraHu3Mbl.  OCOOEHHOCTH  CTPOSHHST U IKU3HEIEATCIHHOCTH
OJIHOKJIETOYHBIX OPTraHU3MOB

Ypok 59

BaKTepI/II/I, apxcu, OJAHOKJICTOYHBIC FpI/IGI:I, OOHOKJICTOYHBIC BOAOPOCIIN, APYIrUC MPOTHUCTHI.
Kosionnanbabie opraHu3mbl. B3anMoOCBsA3b 4acTeil MHOTOKJIETOYHOTO oOpraHu3ma. TkaHw,
oprasbl ¥ cucteMbl opraHoB. Opranusm Kak efuHoe 1enoe. ['omeocTas

Ypoxk 60

Tkanu pacteHuil. TUIIBI pacTUTENBHBIX TKaHEH: 0Opa3oBaTesibHAsl, TOKPOBHAS, MPOBOAIIIAS,
OCHOBHasi, MexaHu4eckas. OCOOEHHOCTH CTpOeHHUs, (HYHKIHMA W PACIIOJIOKEHUS TKaHEH B
OopraHax pacTeHHUU

Ypoxk 61

Jlabopamopnas paboma 11 «H3yuenue mxanei pacmenuiiy

Ypok 62

Txanu >KMBOTHBIX M 4YeJIOBEKA. THIIBI ;KUBOTHBIX TKaHEH: SIUTCIIMAJIbHAasd, COCAUHUTCIbHAA,
MbImIeuHas, HepBHas. OCoOOCHHOCTH CTpoeHus, GYHKIUNA U PACIIONIOKEHUsI TKaHEeH B opraHax
YKUBOTHBIX U YeJIOBEKa

Ypok 63

Jlabopamopnas padboma 12 «V3yuenue mxaneu H#CUBOMHBIX)

Ypok 64

Opranel. BereratuBHble ¥ reHEpaTUBHBIE OpraHbl pacTeHMH. OpraHbl U CHCTEMbI OpPraHOB
JKUBOTHBIX U YCJIOBCKA. (DYHKI_[I/II/I OpTraHOB U CUCTCM OpPTraHOB.
Jabopamopuasa pavoma 13 «H3yuenue opeanos y6emrko8020 pacmeHus»

Ypok 65

Omnopa tena opranu3moB. Kapkac pacrenunii. CkeneTbl OJHOKJIETOYHBIX U MHOTOKJIETOYHBIX
JKUBOTHBIX. Hapy»HbI1ii 1 BHyTpeHHUM ckeneT. CTpoeHUe U TUIbI COEAUHEHHS KOCTEN

Ypoxk 66

JIBr>keHre opraHu3MoB. [[BI>KeHHE OTHOKJIETOYHBIX OPTraHU3MOB: aMEOOMTHOE, )KTYTHKOBOE,
pecHu4HOE. J[BMKEHHE MHOTOKJIETOYHBIX PACTEHHI: TPONM3MbI W HAcTUU. [IBHKeHuUe
MHOTOKJICTOYHBIX KUBOTHBIX M YETIOBEKA: MbIlieuHas cucreMa. Pedrexc. CkeneTHbIE MBIIIIIIBI
U UX paboTa

Ypok 67

[Muranue opranuszmon. [lornomieHue BOJIBI, YIJIEKUCIOIO Ta3a M MHHEPAJIbHBIX BEILECTB
pacTeHUsIMU

Ypok 68

[Tutanne XUBOTHBIX. BHYTpHUMOJOCTHOE M BHYTpPUKIETOYHOE muuieBapeHue. I[lutanue
MO3BOHOYHBIX JKUBOTHBIX

Ypok 69

OTI[GHI:I NMUIICBAPUTCIIBHOI'O  TpaKTa. HI/IH_IeBapI/ITeJIBHLIC KCJIC3hI. HnmeBapHTeana;I
CHUCTEMaA 4YCJIOBCKA

Ypok 70

Jpixanwe opranu3moB. [[pixanue pacreHuil. Jlpixanue >xuBOTHBIX. Juddysust razos yepes
noBepxHocTh KieTku. KoxHoe npixanue. [IpixaTenbHas noBepxHocTh. XKadepHoe U 1€rouyHoe
JIbIXaHHE

Ypoxk 71

JlprxaHue TO3BOHOYHBIX JKUBOTHBIX M YEJOBEKA. JBOJIOIUOHHOE YCIOKHEHHE CTPOCHUS
JETKMX TO3BOHOYHBIX JKMBOTHBIX. JIpIXaTeabHAs CHCTEMa 4delloBeKa. MeXaHu3M BEHTUJISIIUN
NETKUX Yy NTHI] U MICKOMUTAOMUX. Perymnsius aprxanus. [{pixarenbHbie 00bEMBI.

Ypok 72

TpaHCcOpT BElIECTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHU. TpaHCIIOPT BElECTB
y kuBOTHbIX. KpoBeHocHas cuctema u e€ opranbel. KpoBeHOCHas cucTeMa IMO3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA

Ypoxk 73

Cepaiie, KpOBEHOCHBIE COCyIbl W KpoBb. Kpyrm KpoBooOpamieHus. DBOIIOIMOHHBIC
YCII0)KHEHHUS CTPOEHHUSI KPOBEHOCHOM CHCTEMbI TO3BOHOYHBIX JKUBOTHBIX. PaboTa cepaua u eé
perysus.

Ypok 74

Beigenenne y opranusMoB. BeigeneHue |y pacreHuil. BeineneHue y  JKMBOTHBIX.
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Ne ypoka

Tema ypoka

Coxparutensuble Bakyonu. Opranbl BeigeneHus. @DuibTpanus, cekpeuus U oOpaTHOE
BCAaChbIBAHHUC KaK MCXAaHHN3MbI paGOTBI OpraHoB BbIJICJICHUA. CBsA3b IIOJIOCTH Tejla ¢
KPOBEHOCHOW W BBIJCIUTEIBFHON CHCTEMaMH. BbIgerieHre y MO3BOHOYHBIX JKHBOTHBIX H
yenoBeka. [louku. Ctpoenne u pyHKImoHUpoBaHue Hedpona. OOpa3oBaHUE MOYH Y YETIOBEKA

Ypoxk 75

3ammra y OpraHu3MoB. 3allluTa Y OJHOKIJIETOYHBIX OpraHu3MoB. CrOpbl OaKTEpHl U ITUCTHI
IpOCTEHIINX. 3aluTa y MHOTOKJIETOYHbIX pacreHuid. Kyrtukyma. CpencrBa macCUBHOH H
XUMHUYECKON 3a1uThl. @UTOHIMABI. 3aIMTa y MHOTOKJIETOYHBIX KMBOTHBIX. IIOKpOBBI U Hx
IIPOU3BOHBIE

Ypok 76

3ammra opranusma ot 6ose3Hei. UMmyHHas cuctema denoBeka. KileTouHblil 1 TyMOpaIbHBIN
UMMYHUTET. BpoXn€HHBIN W NpUOOPETEHHBIH CcrenUPUUECKUd HMMYHHTET. Teopus
KIOHAMBHO-  cenektuBHOTO uMMmyHutera (I1. Opmmux, @.M. bepuer, C. ToHerana).
BocnanurenbHble OTBETHI OpraHu3MoOB. Poib BpOXKAEHHOTO HMMMYHHUTETAa B PAa3BUTHH
CUCTEMHBIX 3a00JIeBaHUI

Ypoxk 77

Pa3apakuMocCTh U peryisinus y opranu3MoB. Pa3apakuMoCTh y OJTHOKJIETOYHBIX OPTaHU3MOB.
Takcucsl. Pa3npaxuMoCcTe U peryisinus y pacTeHuid. PocToBbIe BellecTBa U UX 3HAYCHHE.
HepBHas cucrema u peduiekTopHasi peryJisius y >KUBOTHBIX. HepBHast cucteMa u €€ OTaelbl.
OBOJIIOLMOHHOE YCIOXKHEHUE CTPOECHUSI HEPBHOM CUCTEMBI Y KMBOTHBIX

Ypok 78

OTzaensl TOJIOBHOTO MO3ra MO3BOHOYHBIX JKMBOTHBIX. Pednexc u pedrnexropnas myra.
besycnoBHble U ycioBHbIE peduiekchl. ['yMopanbHas peryisius U SHIOKpUHHAs CUCTeMa
JKUBOTHBIX U YelloBeKa. JKene3bl SHIOKPUHHON CUCTEMBI U X TOPMOHBI. J[efiCTBHE TOPMOHOB.
B3anMocBs3p HEpBHOM U HIOKPUHHOM cucTeM. [ unoTtanamo-runodusapHas cuctema

Tema 10. Pa3mHoKeHNe U pa3BuTHE OPraHnu3mos (12 4.)

Ypok 79

®opMBl pa3MHOKEHHSI OPTaHU3MOB: Oecroyioe (BKIIOYas BET€TaTHBHOE) M TOJOBOE. BHIbI
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJIALMS, pparMeHTalusl, KIIOHHPOBaHHUE

Ypoxk 80

[Tonosoe pazmHoxeHue. [lonoBkie KIeTKu, Wik rametsl. Meito3. Ctaauu menosa

Ypok 81

[ToBenenue xpomocom B Meiio3ze. Kpoccunrosep. buosiorunueckuii cMbICi Mel03a U MOJIOBOTO
npouecca. Menos 1 ero MecTo B J)KU3HEHHOM LIUKJIE OPraHU3MOB

VYpoxk 82

Pemenue 3a1a4 mo uuTOJI0rUM (M3MEHEHUE T€HETHYECKOTO Habopa KIETKH BO BPEMsI MHTO32)

Ypok 83

[Ipen3aponpieBoe pazputue. ['amerorenes y >kuBoTHbBIX. [lonoBbie xene3nl. OOpa3oBaHue U
pa3BHUTHE MOJIOBBIX KJIeTOK. CriepmaToreHe3 U ooreHes. CTpoeHHE MOJIOBbIX KIIETOK

Ypok 84

OmroIoTBOpeHNE W AMOPHOHAIFHOE pPAa3BUTHE JKUBOTHBIX. CHOCOOBI OIJIOJOTBOPEHHUS:
HapyXHOe, BHyTpeHHee. [lapreHorenes.

Jlabopamopuaa paooma 14 «H3yuenue cmpoenus noN0BbIX KIEMOK HA 20MOBbIX
MUKPONpenapamaxy

VYpoxk 85

WunuBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOTEHE3). DMOPHOIOrHs — HayKa O Pa3BUTUHU
opranu3mMoB. Mopgoecenes — o00Ha u3 enasHvIx npobaem Imobpuonocuu. Konyenyus
mopgoeernos u mooenu mopgpoeenesa. Craaum >MOpHUOTEHE3a >KUBOTHBIX (HAa TpUMEpe
nsarymku). JpobGnenue. Tumbl npoGnenus. /JemepmuHuposanHoe u HeOEPMUHUPOBAHHOE
opobnenue. bracmyna, munet 61acmyn. OCOOEHHOCTH APOOJICHHSI MIICKOTTHTAFOIITIX

Ypok 86

3apofplieBble  JUCTKU (TacTpyJsius). 3akjajJka OpraHoB M TKaHEW M3 3apOJbIIIEBBIX
JUCTKOB. B3anMHOe BiMsHME dYacTeill pa3BUBAIOIIErOCsS 3apojbliia (dMOpHOHANbHAsS
MHAYKIMS). 3aKiajgka IUIaHA CTPOEHHS JKMBOTHOTO KakK pe3yibTaT HEePapXUUYECKUX
B3aUMOJICHCTBUI TeHOB. BiusHue Ha >MOpHOHANBPHOE pa3BUTHE pa3IMYHBIX (DaKTOpOB
OKpYKaIoIei cpe/ibl

Ypoxk 87

Poct u pasBurue xuBoTHBIX. [locToMOproHaNbHBIN TIepuoa. [IpsMoe u HenmpsiMoe pa3BUTHE.
Pa3Butue ¢ meramopdo30M y OECrO3BOHOUHBIX U MMO3BOHOYHBIX KMBOTHBIX. buonornyeckoe
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Ne ypoka

Tema ypoka

3HA4YCHHUE MPAMOrO0 U HENPSIMOIO PAa3BUTHs, UX PACIPOCTPAHEHHME B Ipupone. Tumel pocra
JKUBOTHBIX. DAKTOPBI pETyJISLUU POCTA )KUBOTHBIX U YEJIOBEKA

Ypoxk 88

Cragun nocTA>MOpPHOHATIBLHOTO Pa3BUTHUSL Y KUBOTHBIX M uenoBeka. [lepuoasl oHTOreHesa
yenoBeka. CTapeHne U cMepTh Kak OMOJIOrHYecKre MpOIECChI.

Ilpakmuueckaa paboma 3 «Bvisenenue npusnakos cxoocmea 3apoovluieil NO360HOYHBIX
HCUBOMHBIXY

Ypok 89

PasmHoxeHHe 1 pa3BuTHE pacTeHuil. 'ameropur u cnopodur. Melio3 B )KU3HEHHOM LIUKJIIE
pactenwmii. OOpa3oBaHue CIIoOp B Ipoliecce Meiio3a. ['amerorenes y pacteHui

Ypoxk 90

OII0q0TBOPEHNE W PA3BUTHE PACTUTEIBHBIX OpPraHW3MOB. JI[BOWHOE OIUIOIOTBOPEHHE Y
IBETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE cEMEHH. MeXaHU3Mbl PETyJIALNUNA OHTOTeHEe3a
y PacTeHHI U KUBOTHBIX.

Jlabopamopnas padboma 15 « CmpoeHue opearnos pazsmHoONCeHUs. BbICULUX PACTNEHUT»

Tema 11. 'eHeTHKA — HAYKA 0 HACJIEACTBEHHOCTH M H3MEHYMBOCTH OPraHU3MOB (2 4.)

Ypok 91

Hcropust cTaHOBICHHS M PAa3BUTHS TeHETUKU Kak Hayku. Paborel I'. Menzens, I'. [le @pusa,
T. Moprana. Ponb oTeuecTBeHHBIX Y4€HBIX B pa3BuTuu renetuku. Pabotsr H.K. Kombiiosa,
H.N. Basuiiosa, A.H. beno3sepckoro, I'.JI. Kaprieuenko, I0.A. Ounmumaenko,
H.B. Tumodeena-Pecorckoro

Ypok 92

OCHOBHBIE TE€HETHYECKHE MOHATHUA U CHUMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AaJlIeNIbHbIE
TeHbl, albTepHATHBHbIC MPHU3HAKHU, JOMHHAHTHBIM U PELECCUBHBIA MPU3HAK, FOMO3UIOTA,
reTepo3UroTa, YUCTasi JIUHUSA, THOpUIBI, TeHoTuMn, (penorun. OCHOBHBIE METOJbI T€HETHUKU:
THOPHIONOTHUECKUH, IUTOJIOTHYECKHI I, MOJIEKYISIPHO-TeHETUYECKUH.

Jlabopamopnasn pavoma 16 «/{pozoghuna kax 06vekm ceHemusecKux Uccie008aHUuLL

Tema 12. 3akoHOMEpPHOCTH HacJIeACTBEHHOCTH (21 4.)

Ypoxk 93

Monorubpuanoe ckpemmuBanue. [lepBorii 3axkoH MeHaens — 3aKoH eMHOo00pa3us THOPUIOB
nepBoro mnokosieHus. IlpaBuno pomMuHHMpoBaHus. Btopoit 3akoH MeHaenss — 3aKoH
pacuieryieHusi npu3HakoB. Lluronornueckue OCHOBBI MOHOTHOPHIHOTO —CKpPEUIMBAHUS.
['uniores3a yuCTOTHI ramMeT

Ypok 94

Perienue reHeTHYecKHX 3a/1a4 HA MOHOTHOPHUIHOE CKPEIIUBAHIE

Ypoxk 95

Ilpakmuueckasa paooma 4 «H3zyuenue pe3yrbmamos MOHOSUOPUOHO2O CKPEWUBAHUS Y
0po3ounsly

Ypoxk 96

Ananusupyroniee ckpeniuanue. [IpomMexxyTouHblii XapakTep HacieaoBaHus. Paciiemienue
MIPU3HAKOB ITPU HEMOJIHOM JIOMUHHUPOBAHUU

Ypok 97

Permienue 3aa4 Ha HCIIOJIHOC JOMUHUPOBAHUC

Ypok 98

JurubpunHoe ckpernuBanue. TpeTuil 3akoH MeHens — 3aKOH HEe3aBUCHMOTO HAClIeJOBAHUS
MIPU3HAKOB

Ypoxk 99

[{uTonornyeckre OCHOBBI TUTHOPHUIHOTO CKpEIIMBaHus. PeleHne reHeTHIeckux 3aa4 Ha Jiu-
Y TIOJTUTUOPHUIHOE CKpEITMBAaHUE

Ypoxk 100

Pemmenne reHeTrnueckux 3a7a4d Ha Id- ¥ MOJIMTUOPUTHOE CKPEIITMBAHKE

VYpok 101

Ilpakmuueckaa paboma 5 «Hzyuenue pe3yrvmamos OuUSUOPUOHO2O CKPEUWUBAHUS Y
0po3ousl»

Ypoxk 102

CueruienHoe HacienoBaHue mnpu3HakoB. PaGotsl T.Moprana. CuemieHHOe HacieIOBaHHE
TE€HOB, HAPYIICHUE CIETUICHHUS MEXIY T€HaMU. X POMOCOMHAasI TEOPHs HACIEACTBEHHOCTH

Ypoxk 103

Pertenne reHeTHYECKNX 3a1a4 HA CILEIUIEHHOE HACJIEIOBAHHE.

Ypok 104

Konmponsnaa paooma3 «Ocobennocmu ¢husuonocuu acugoeo opeanusma. (OcHogwvl
2eHeMmuKU»
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Ne ypoka

Tema ypoka

VYpok 105 | I'eneruka nosa. XpOMOCOMHBIM MEXaHU3M OINpEACIEHUs Ioyia. AyTOCOMBI U IOJIOBBIE
XPOMOCOMBI. | OMOraMeTHBIN U reTepOoraMeTHbIN M0JI

VYpoxk 106 | 'eHeTndeckass CTpyKTypa MOJIOBBIX XpomMocoM. HacimemoBaHue MpU3HAKOB, CHEIJICHHBIX C
MOJIOM

VYpoxk 107 | Pemenue reHeTHUeCKUX 3aa4 CUEIIJIEHHOE HACJIEIOBAHUE C TTOJIOM

VYpok 108 | 'enotun kak wnenoctHas cucrema. llmefiorponuss — MHOXECTBEHHOE JIEHCTBHUE TEHA.
MHOKECTBEHHBIN AJUIENIN3M

VYpok 109 | BzaumonelictBue HeaysienbHbIX FeHOB. KomiuieMeHTapHOCTh. JnucTas. [lonnmepus

Vpok 110 | 'eHeT4UeCcKknii KOHTPOJIb pPa3BUTUSA PACTCHWH, >KUBOTHBIX M YEJOBEKAa, a TaKxke
(bU3HONIOrHYeCKUX MPOIECCOB, TTOBEICHUS U KOTHUTUBHBIX (YHKINN

VYpok 111 | 'eHeTHueckne MexaHU3Mbl CUMOMOTEHE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35UH — TIAPa3UT»
U «XO35IMH — MHUKPOOHOM». ['eHeTHudecKre aclieKThl KOHTPOJIS M U3MEHEHHS HACIIEICTBEHHOM
WH(GOPMAIIMHU B TIOKOJICHHSIX KIIETOK M OPraHu3MOB

VYpok 112 | Pemenne reHeTHUECKUX 3aa4 HA AMKCTA3, IOJIUMEPHS, KOMIZIEMEHTAPHOCTh

VYpok 113 | Pemenne 3a1a4 Ha KOJOMUHUPOBAHUE (TPYIBI KPOBHU)

VYpok 114 | Monorubpuanoe ckperniuBanue. [lepBoiii 3akoH MeHmemnss — 3aK0H eIuHOo00pasusi THOPUIOB
nepBoro mnokosieHus. IlpaBuno pomMuHHMpoBaHus. Btopoit 3akoH MeHaenss — 3aKoH
pacuieryieHusl Npu3HakoB. LluTonornyeckne OCHOBBI MOHOTHOPHIHOTO CKpEIIMBAHUS.
['uniores3a 4MCTOTHI ramMeT

VYpok 115 | Perienne reneTnyeckux 3a1a4 Ha MOHOTHOPUIHOE CKpELMBaHUE

Ypok 116 | Ilpakmuueckan paboma 6 «H3yuenue pe3yibmamos MOHOLUOPUOHO2O CKPEWUBAHUSA Y
0po3ounsly

VYpoxk 117 | Ananusupyroniee ckpeuppanue. [IpomexxyTouHblid XapakTep HacieaoBaHus. Pacuierienue
MPU3HAKOB [IPU HETIOJTHOM JIOMUHUPOBAHUU

VYpok 118 | Pemenne 3a1a4 Ha HETIOJIHOE JOMUHUPOBAHNE

Ypok 119 | JuruGpunHoe ckpeniuBanue. Tpetuii 3aKkoH MeHenst — 3aKOH He3aBUCHUMOT'O HACJICTOBAHHUS
MIPU3HAKOB

VYpok 110 | [luTomornueckre OCHOBBI AUTHOPUIHOTO CKpEITMBaHUs. Perenne TeHeTHYecKuX 3a/1a4 Ha JIn-
U MOJIUTHOPUTHOE CKPEIBAHNE

VYpoxk 111 | Perienue reneTnyeckux 3a1a4 Ha M- ¥ NOJIUTHOPUIHOE CKPEIIMBAaHHUE

Ypok 112 | Ilpakmuueckaa padoma 7 «H3yueHue pe3yiomamos OucuOpUOHO20 CKpewueaHus y
0po3ousl»

VYpok 113 | CuenienHoe HacnenoBanue mnpusHakoB. Paboter T. Moprana. CrieruieHHOE HaciaeaOBaHHE
TeHOB, HApyIICHHUE CLUEIUICHUS MEeXKAY FfeHaMH. X POMOCOMHAsl TEOpHS HACIEICTBEHHOCTH
Tema 13. 3akoHOMepPHOCTH U3MeHYNBOCTH (7 4.)

VYpoxk 114 | BzaumogeiictBue TreHOoTHNIa W cpensl IMpu  (GopMupoBaHuM (eHoTuna. 3MeH4YnBOCTH
npu3HakoB. KayecTBeHHbIE W  KOJMYECTBEHHbIE NPHU3HAKU. BuUIbl H3MEHUYHMBOCTHU:
HEHACJICJICTBEHHAsI M HACJIEACTBEHHAs

VYpok 115 | MoaudukanmonHass U3MEHYHMBOCTh. Ponb cpenbl B (OpMHpPOBAHWU MOIU(DUKAIIMOHHOMN
u3MeHunBocTH. Hopma peakuuu mnpusHaka. BapuanuoHHBIH psia M BapuallMOHHAs KpUBas
(B. Moranncen). CoiicTBa MOAU(PUKAIIMOHHONW W3MEHYUBOCTH

Ypok 116 | Jlabopamopnaa paboma 16  «Hccredosanue  3aKoHOMEpHOCMEU — MOOUPDUKAYUOHHOU
usmenyueocmu. Illocmpoenue 8apuayuoHH020 paoa U 8aPUAYUOHHOU KPUBOUL»

VYpok 117 | I'enotunuyeckass u3MEeHUYMBOCTb. (CBOWCTBA TE€HOTUIIMYECKOW W3MEHUMBOCTU. Bunbl

TE€HOTUIHUYECKON N3MEHUNMBOCTH: KOM6I/IHaTI/IBHa}I, MyTalluOHHAasd
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Ne ypoka

Tema ypoka

Ypok 118

KomOuHaTuBHasT M3MEHUMBOCTh. Mei03 M TOJOBOW MPOLECC — OCHOBAa KOMOWHATHBHOM
U3MEHYMBOCTU. Poilb  KOMOMHAaTHMBHOM H3MEHYMBOCTM B CO3JAaHHMM TE€HETUYECKOTO
pa3Ho00pa3us B Ipesienax OAHOTO BUJa

Ypok 119

MyTanuroHHasi M3MEHYMBOCTh. Buapl MyTauMii: TeHHbIE, XPOMOCOMHBIC, T€HOMHBIE.
CrnoHTaHHbIE M WHIYLUWPOBAHHBbIE MyTalluH. SIIepHbIE M IUTOIIA3MAaTUYECKUE MYTallUH.
ComMaruueckue u MojoBble MyTauuu. [IpUuynHbl BOSHUKHOBEHUS] MyTaluii. MyTareHsl U ux
BJIMSTHUE HA OPTAaHU3MBbIl. 3AKOHOMEPHOCTH MYTAI[MOHHOTO MpoIecca

Ypoxk 120

3aKoH TOMOJIOTMUYECKMX PpSAIoB B HacieAacTBeHHOM wu3MeHuunBoctd (H.M. BaBuios).
BuesinepHass M3MEHUYMBOCTb M HACJIEACTBEHHOCTb. ONuUeHeMuKa U SNUCEHOMUKA, pOJlb
INULEHeMUUECKUX PAKMOpo8 8 HACIeO08aAHUU U USMEHYUBOCMU (HeHOMUNUYECKUX NPUSHAKO8
¥V Op2aHU3MO8.

Ilpakmuueckan padboma 8 « Mymayuu y 0po3oghuvl (Ha 20moGvLX MUKPONPENnapamax)»

Tema 14. I'eneTnka yesoBeka (4 4.)

VYpok 121

Kapuortun yenoseka. MexayHapoaHasi mporpamMma UCCieIOBaHHs TeHOMa YeloBeKa. MeTo bl
U3YYCHHUS TEHETHKU YeJIOBEKAa: TEHEATOTWYECKUN, OMM3HEIOBBIA, IIMTOTCHETUYCCKUH,
MOMYJISIIUOHHO-CTAaTUCTUYECKHM, MOJNEKyJIsIpHO-TeHeTHUecKuid. COBpPEMEHHOE OIpeesIeHHe
TE€HOTHUIIA: MOJHOTEHOMHOE CEKBEHUPOBAHWE, T€HOTHUIIUPOBAHUE, B TOM YHCIIE C MOMOIIBIO
[T1{P-ananu3a

Ypoxk 122

HacnenctBennbie 3aboseBaHHsl 4esloBeKa. ['@HHble W XPOMOCOMHBIE OOJIE3HM YEJIOBEKa.
bone3nu ¢ HaciencTBEHHOM MPeapacroioKeHHOCThIO. 3HaUYeHUE MEAUIIMHCKOW TeHETHUKH B
MPEIOTBPALICHUH U JICYCHUHU TEHETUYECKUX 3a00JIeBaHUI deloBeKa. MeauKO-TeHeTHIECKOe
KOHCY/bTHpOBaHHE. CTBONOBBbIE KIETKU. [IOHSATHE «TrEeHETHYeCKOro Trpy3a». ITUYECKUE
ACTIEKTHI UCCIICIOBAaHUH B 00JIACTH peaKTUPOBAHUS T€HOMA U CTBOJIOBBIX KIIETOK

Ypoxk 123

['enetnyeckne (akToOpbl MOBHIIIEHHON UYYBCTBUTEIBHOCTH 4YelOBEKa K (uU3MueckoMy Hu
XUMHYECKOMY 3arps3HEHHIO OKpyKarolled cpenpl. ['eHeTHueckas MpeapacroyioKeHHOCTb
YyeJIoBeKa K MaTOJOTUSIM.

Ilpakmuueckasa paboma 9 « Cocmasnenue u anauus pooocio8HOU»

Ypoxk 124

Konumponwvnasa paboma 4 «Mmozosas Konmponvhas pabomay

Tema 15. Cesniexkuusi oprann3mos (6 4.)

Ypoxk 125

JomMecTukanusi W CelEKIMSA. 3apOXKIACHUE CEIEKIMM M JIOMECTHKAIMU. YUYEeHHE
H.W. BaBwioBa o lleHTpax mpouCXOXIEHUS U MHOTOO0Opa3usi KyJbTYpPHBIX pacTeHuil. Ponb
CEJIEKIIMH B CO3JJaHUM COPTOB PacTEHUH U MOPOJ )KUBOTHBIX. CopT, MOpoja, ITaMM

Ypok 126

3aKOH TOMOJIOTMYECKHX PAIOB B HacJIeACTBEHHOM u3MeHuuBoctd H.M. BaBumosa, ero
3HAUEHUE JIJISl CENIEKIIMOHHON PabOoTHI.

Jlabopamopnas paboma 17 «V3yuenue copmog KyibmypHsviX pacmenuii u nopoo 0OMAuHUX
HCUBOMHBIXY

Ypoxk 127

Metonapl ceaeKnuoHHON pPaboThl. MICKyCCTBEHHBIN OTOOp: MAacCOBBIMH M WHIAWBHUAYaJTbHBIH.
Drarel KOMOMHAIIMOHHOMN CEIEKIINH.

HcnpiTanue npon3BoUTENEH MO TOTOMCTBY.

Jlabopamopuasa pavoma 18 «H3yuenue memo0og cenexyuu pacmenuii»

Ypok 128

O100p 1O TEHOTHUITY C MOMOINBIO OLEHKH (PEHOTHIIAa MOTOMCTBA U OTOOp MO TEHOTHILY C
nomotsio aHanuza JJHK. MckyccTBeHHBI MyTareHe3 Kak MEeTO]] CEJICKIIMOHHON PaOOTHI.
PaguaniioHHBI M XMMHYECKMH MyTareHe3 Kak MCTOYHHK MYTaluil y KyJbTYpHBIX (opm
opranu3MoB. lcrnonb30oBaHHE T'€HOMHOTO PEAAKTUPOBAHUS U METOA0B PEKOMOMHAHTHBIX
JHK 715 mosydeHus HCXOHOTO MaTepuraia i CEJIeKINN

Ypok 129

[Tomyyenne  monurionnoB.  BHyTpuBumoBas  ruOpumusanms.  biam3kopojcTBeHHOE
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Ne ypoka

Tema ypoka

CKpelBaHue, uin HHOpuauHr. HepoacTBenHoe ckpemyBanue, win ayropuausr. ['ereposuc
U ero mnpuuuHbl. Mcmonb3oBanue rerepo3uca B cenekuud. OtnanéHHas rudpuan3anus.
[Ipeononenue Gecrmoansi MEXBUIOBBIX THOPHUIOB

Ypok 130

JloCcTMXKEHMST CENIeKIIUM PACTEHUM W JKUBOTHBIX. «3enénasn pesonoyusy. COXpaHEHUE U
U3y4YEeHHE T€HETHUECKUX PECYpCOB KYJIbTYPHBIX PACTEHUN U UX TUKHUX POAMYEH AJIs CO3AaHUS
HOBBIX COPTOB M THOPHIOB CEIbCKOXO3SIICTBEHHBIX KYJIBbTYp. H3yuenue, coxpanenue u
Vnpaenenue 2eHemuyecKUMU Pecypcamiu CenbCKOX03AUCTMEEHHBIX U NPOMbICTIOBbIX HCUBOMHBIX
8 YensaX YAVUULeHUs CYWeCmEYIOWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM YUCLe
C NpUMEHEHUEeM COBPEMEHHbIX Memo008 HAVUHbIX UCCIe008aHUll, Nepedosvix udeu u
NEePCHeKMUBHBIX MEXHON02UL.

Ilpakmuueckan paooma 10 «lIpususxka pacmenuiiy

Tema 16. boTexHOJI0rHsI M CHHTeTHYecKas OnoJiorusi (6 4.)

VYpok 131

OOBeKThl, HCHONb3yeMble B OHOTEXHOJIOTHH, — KJIETOYHBIE U TKAHEBBIE KYJBTYpHI,
MHUKPOOPTaHU3MBbl, X XapaKTEpUCTHKA

VYpoxk 132

Jlabopamopnas paboma «H3yuenue 00bekmos 6uomexHoIocumy

Ypoxk 133

TpaguiuoHHass OMOTEXHOJIOTHS: XJieOOMEeUYeHHe, MOJyuYeHHE KHUCIOMOJOYHBIX MPOAYKTOB,
BUHOJIeHe. Mukpoobuonornueckuii cuHTe3. OOBEKTHI MHUKPOOHOTOTHYECKUX TEXHOJIOTHM.
[TpousBoacTBO OenKka, aMUHOKHCIOT U BUTAMUHOB.

Ilpakmuueckas paooma 11 «Ilonyuenue MONOUYHOKUCTLIX NPOOYKIOB)

Ypoxk 134

CoztaHue TEXHOJIOTUI U MHCTPYMEHTOB LIEJIEHAIIPABIIEHHOTO U3MEHEHUS M1 KOHCTPYHPOBAHHUS
TEHOMOB C LEIBI0 IIOJY4YEHUS OPraHU3MOB M MX KOMIIOHEHTOB, COJEpXKAILIUX HE
BCTpeyYarolecs B Npupoie OuocuHTeTHueckue myTH. Kierounas umxeHepus. MeToabl
KyJbTyphl KJIETOK W TKaHed pacTeHud u JkuBOTHbIX. KpuoOanku. ComaTHueckas
rudpuau3anyss U coMaTHYecKuil smOpuoreHe3. lcnosnb3oBaHuEe TarIOWZIOB B CEJIEKLIHUU
pactenuil. [lonyuenue moHoKIOHANbHBLIX aHmumen. Flcnonvzosanue MOHOKIOHANbHBIX U
NONUKTOHANbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OILIOJIOTBOpeHUE. PeKoHCTpyKLus
AWLEKIETOK W KIIOHUPOBAaHUE KUBOTHBIX. METO TpaHCIUIAHTALUU SAEP KIETOK. Texnonocuu
0300p06IeHUs, KYJIbMUSUPOSaAHUs u MUKPOKIOHATIbHO20 DASMHONCEHUSL
CeNbCKOXO3AUCMBEHHBIX KYAbMYD

VYpok 135

XpOMOCOMHasi U TI'eHHas WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 I'€Ha U KOHCTPYHUPOBAHME
pexomOunanTHbeIX JIHK. Cozdanue mpanceennvix opeanuzmos. JJOCTUKEHHUS U TIEPCTIEKTUBBI
XPOMOCOMHOW W TE€HHOW WH)XCHEPHH. ODKOJIOTMUYECKHE M OITHYECKHE MPOOJIEMBbl TE€HHOM
WHXECHEPUU

Ypok 136

MenunuHckue OuorexHonoruu. Ilocmeenomuas yugposas meouyuna. III[P-ouaenocmuxa.
Memabonomuvlii  anHanu3, 2eHoOYeHmpuyecKull aHaiu3 npomeoma uenoeekda OJid OYEeHKU
cocmosAnus e20 300posba. Hcnonvzosanue cmeonosvix kiemok. Tapeemuas mepanusi paxa.
3D-6uoundicenepus 01 pazpabomru GyHOAMEeHMATbHbIX OCHO8 MeOUYUHCKUX MEXHOL02Ul,
€030aHUs. KOMNIEKCHbIX MKAHell COYemaHuem mexHOA02Ull mpéxmepHoco OUONpUHmMuHea U
ckaghghonounea ons peutenuss 3a0ay nePcoHAIU3UPOBArHHOU Meduyursl. Co30anue 6eKMopHbIX
BAKYUH C Yeablo obecneueHuss KOMOUHUpOBaumHou 3awumsl om 6030youmenei OPBU,
YCmanosieHue MOJIeKYIAPHbIX Mexanuzmos ynkyuonuposanus PHK-codepocawux eupycos,
8bI3bIBAIOWUX OCOOO ONACHBLE 3AD0NEBANHUSL HeNO0BEKA U HCUBOMHBIX

OBILIEE KOJIMYECTBO YPOKOB I1O ITPOI'PAMME: 136,
U3 HUX YPOKOB, OTBEJCHHBIX Ha KOHTPOJIbHbIE paboThl — 4
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11 kaacc

Ne ypoka Tema ypoka
Tema 1. 3apo:xieHue U pa3BUTHE BOJIIOIUOHHBIX NMPeEACTABJIEHUI B Ouosiornu (4 4.)

VYpox 1 OBomonuonHas teopus Y. [lapuna

Ypok 2 [Ipeanochliku BOSHUKHOBEHHUS AapBUHU3MA. JKH3Hb U HaydHas AestenbHocTh Y. [lapBuHa

Ypok 3 JBmxyiiye cuibl 3Boitonn BuoB 1o Y. J[apBuHy (BbICOKast HHTEHCUBHOCTb Pa3MHOKEHUS
OpPraHU3MOB, HACJIE[ICTBEHHAss M3MEHYMBOCTb, OOpb0a 3a CYIECTBOBAHUE, €CTECTBEHHBIH U
UCKYCCTBEHHBIH 0TOOD)

VYpoxk 4 Odopmnenne cuaTeTndeckoit Teopuun 3pomtonun (CTD). HeliTpanbHas Teopusi IBOIOIUH.
CoBpemMeHHas  JBOJIIOIMOHHAS  OWOJIOTHsA. 3HAYCHUE DBOJIOIMOHHOW TEOPHH B
(bopMHpPOBAHNHU €CTECTBEHHO-HAYYHON KapTUHBI MUPA
Tema 2. MuxkposBoonus u e€ pe3yabrarsl (16 4.)

Ypok 5 [Monmynsiust  kak 53JieMeHTapHas eauHuna HBOMIOUU. COBpPEMEHHBIE METOJIbI OICHKH
TEHETHUYECKOTO Pa3HO00pasus U CTPYKTYPhI MOMYJIISIH.

Ypok 6 N3menenne reHooHIa MOMYTISAINH KaK JIEMEHTapHOE SBOITIOIMOHHOE SIBJICHHUE.
Jlabopamopnan paboma 1 «Buvisenienue usmenuusocmu y ocobeit 00H020 6U0a»

Ypoxk 7 3akoH reHeTmdeckoro paBHoBecus JIk. Xapau, B. BaitHOepra. Pemenue 3agad Ha 3aKkoH
Xapau-BaiinOepra

VYpok 8 OnemeHTapHble  (aKTOpbl  (OBMXKYIIME CHUJIBI) SBOJIOLUUH. MyTalMOHHBIN  Iporecc.
KoMOuHaTrBHASI ©I3MEHUHUBOCTD

Ypok 9 Jpeiid reHoB — ciydaiiHble HEHANpaBICHHBIC W3MEHEHHUS YACTOT ajielied B TMOIMYJISIIHSX.
Dddekr ocHoBatenmss. IDpgexm oOymoiiounoco eopaviuka. CHUdMCEHUE 2eHemU4ecKo2o
paszHoobpasus; npudunvl u cieocmsus. Ilpossenenue s¢hpghexma Opetipa eenos 6 GonbUX U
MAbIX NONYAAYUAX

VYpok 10 | Murpamuu. M3onsnus nomymsiuii: reorpadudeckas (IpocTpaHCTBEHHAs), OmoJiorHmuecKas
(penpoayKTHBHAs)

VYpok 11 | EctecTBeHHBIN 0TOOp — HANpPaBISIOMUN (akTop 3BOIOIUH. DPOPMBI €CTECTBEHHOTO 0TOOpa:
JBWDKYIIUH, CTaOMIIN3UPYIOLIHMNA, Pa3pbIBAIOIINN (IU3PYITUBHBII)

VYpok 12 | ITonooii oT60p. Bo3HUKHOBEHHUE M SBOJIONNS COITMATIBHOTO TIOBEICHUS )KUBOTHBIX

VYpok 13 | [IpucrnocoOaeHHOCTh OpPraHU3MOB KaK Pe3yJbTaT MHUKPOAIBOIIONUHU. BO3HUKHOBEHHE
MIPUCTIOCOOJICHUH Y OPTaHU3MOB.

Jlabopamopnaa paboma 2  «llpucnocobrenuss OpeanuzMo8 U UX  OMHOCUMENbHAS
yenecooopa3sHoCmvy

VYpok 14 | Apomopdo3sl  u  wuauoamantauuu. Ilpumepsl  mpucrnocoOneHud y  OpraHM3MOB:
Mopdosioruyeckue, pU3NOIOrndeckue, OMoXumMuueckue, noeneHyeckue. OTHOCUTEIBHOCTD
MIPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Jlabopamopnasa paooma 3 «Hzyuenue apomopgo306 u uduoadanmayuii y pacmeHull u
HCUBOMHBIX Y

VYpok 15 | Bun, ero xpurepuu u CTpykTypa

Ypok 16 | Jlabopamopnas paboma 4 «Cpasuenue 81u008 no MOPGONI02ULECKOM)Y KDUMEPUIO»

VYpok 17 | BumooOpa3oBaHue Kak pe3yiabTaT MHUKPOIBOMONMU. V3omsamuss — KiIro4eBol (akTop
BUI000pa30BaHUs

VYpok 18 | Iyt u crocoObl BUI000Opa30BaHUs: auionaTpudeckoe (reorpaduyueckoe), CUMIaTpUIeCKoe

(’KOJIOTHYECKOE), «MTHOBEHHOE»  (MOJIMIUTONAM3aIus, ruopuauszamnus). JIUTeasHOCTh
9BOJIFOINMOHHBIX TPOLIECCOB

Ypok 19

Mexanu3mbl (OpMUPOBaHUST OMOJIOTHUECKOTO pasHooOpasus. Poib 3BOMOIIMOHHON OHOTOTHH
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Ne ypoka

Tema ypoka

B pa3pabOTKe HAYYHBIX METOJIOB COXpaHEHUs! Onopa3sHOOOpa3us

Ypoxk 20

MHUKpPO3BOMIONINST U KOJBOIIOIUS TAPa3HTOB M HMX X035€B. MeXaHH3Mbl (OPMUPOBAHUS
YCTOMYMBOCTH K aHTUOMOTHKAM U CITOCOOBI OOPHOBI C HEH

Tema 3. MakposBosouus 1 e€ pe3yabTarhl (6 4.)

VYpoxk 21

Meronsl u3ydeHuss Makpo3BoOJOLUU. [lameoHTONOrn4eckue MeToabl U3Y4eHHUsS HBOIIIOLIUU.
[epexonubie GopMbI U (HUITOTEHETUYECKHE PSIJIBI OPTaHU3MOB

Ypoxk 22

buoreorpaduueckue MeToasl n3ydeHus 3Bomtoiun. CpaBHeHHE QIopsl U (GayHbl MATEPUKOB
U ocTpoBOB. buoreorpaduueckue obmactu 3emin. BUIBI-9HAEMHUKN U PETUKTHI

Ypok 23

OMOpHOJIOrHYecKie U CpPaBHUTEIbHO-MOP(POJIOTHUECKHE METOAbl M3YYEHHS] 3BOJIOIHH.
['eneTnyeckre MeXaHU3MbI SBOJIIOIIMM OHTOT'€HE3a U MOSIBICHUS YBOJIOIMOHHBIX HOBIIECTB

VYpok 24

I'omosiornunbie ¥ aHAJIOTUYHBIC OpraHbI. PYI[I/IMGHTapHBIC Opranbl W  aTaBU3MBI.
MOJICKYHSIpHO-FeHeTI/I‘-IGCKI/Ie, OMOXMMHYECKHE ¥ MaTEMaTUUECKHE MCTOAbl H3YUYCHHA
9BOJIFOIIUHA. I'omonoru4yHeie T'€HEL. COBpeMeHHBIe MCTObI MMOCTPOCHUA (bl/I.HOI‘eHCTI/I‘IGCKI/IX
ACPCBLCB. XpOMOCOMHBIe MyTalu U 3BOJIIOIIHUSA TCHOMOB

Ypok 25

OO0mue 3aKOHOMEpPHOCTH (TIpaBwiia) BOMIOIUU. [Ipunyun cmensvt @ynxyuii. HeoOpaTumMocTh
IBOJIIONIUH. AanTUBHAS panuanus. HepaBHOMEPHOCTh TEMIIOB BOIOIIH

Ypok 26

KOHmpOJlea}l pa60ma 1 ((960JZ}0UMOHHble npoyeccol. MUKpO- U MAKpO3601104yuUu»

Tema 4. IIpoucxosxaeHue u pasputue :ku3Hu Ha 3emire (19 4.)

Ypok 27

Hayunble rumote3sl MPOUCXOXKACHUS >KM3HU Ha 3emie. AOHOreHe3 U TMaHCIEePMUSL.
JoHay4Hble MPEACTABICHUS O 3aPOXKICHUH KU3HU (KPEal[MOHU3M )

Ypok 28

['unore3a MOCTOSTHHOTO CaMO3apOXIEHUS KM3HU U €€ ompoBepxkeHue omnbitamu D. Penw,
JI. Cnannannanu, JI. TTactepa. [Iponcxoxknenne >Ku3HU U acTpOOHOIIOTHS

Ypoxk 29

OcHOBHBIC 3Tanbl HEOPraHWYecKoW HBOIONUHU. [lmaHeTapHas (reosloruyecKkas) SBOJIOIHSL.
XuMudeckas 9BOJJIIOLMA. A6PIOF€HHI:II>1 CHUHTC3 OPraHNYCCKNX BCUICCTB U3 HCOPTaHUYICCKUX.

Ypoxk 30

OmnsiT C. Mumniepa u I'. FOpu. O6pa3oBanue noauMepon

u3 MoHomepoB. KoamepBatnas rumore3a A.M. OmapuHa, rumore3a NepBUYHOrO OynboHA
JIx. XonaeiHa, renerudeckas runore3a I'. Mémnepa. Pubosumsr (T. Uek) u rumoreza «Mupa
PHK» V. I'mn6epra. ®opmupoBanre MmeMOpaH U BOZHUKHOBEHHUE TTPOTOKJIETKH.

Ypok 31

Bupmyanvuas nabopamopnas padoma 5 «Mooenuposanue onvimos Munnepa—ItOpu no
U3YYEHUIO aDUO2EHHO20 CUHME3d OP2AHUYECKUX COeOUHEHUL 8 NePBUYHOLL amMmocghepey

VYpoxk 32

HUctopust 3emsm U Meronbl €€ un3ydeHus. Lckomaemple OpraHMYeCKHE OCTATKH.
l'eoxpononorus u e€ wmeroapl. OTHOCHTENbHAs H  aOCONMIOTHAsT T'€OXPOHOJIOTHS.
I'eoxpoHOnOrnYecKas MKaga: 30HbI, Pbl, IEPUOIBI, FTIOXU

VYpok 33

Jlabopamopnas paboma 6 «M3yuenue u onucanue UCKONAEMbIX OCMAMKOE OpPEeBHUX
OP2aAHUZMO8)

VYpok 34

HavanpHble 3Tambl OpraHMYeckoi »BomonuH. [losBIeHME W 3BOMIOIMS TEPBBIX KIETOK.
Opomonust MeTabonu3ma. Bo3HukHOBeHHe mepBbIX 3KocucTeM. CoBpeMEHHbIE MUKpPOOHBIE
OMOIUIEHKM KakK aHajor mepBhIXx Ha 3emuie coodbmiectB. Ctpomartonuthbl. IIpokapuoTel u
sykapuoThl. [IpoucxoxkaeHue sykapuoT (cuMOHOreHe3). DBOIIONMOHHOE IMPOUCXOXKIACHUE
BUPYCOB

Ypok 35

HponcxomneHHe MHOT'OKJICTOYHBIX  OpTraHHU3MOB. Bo3uukHOBEHHE OCHOBHBIX Ipyni
MHOTI'OKJICTOYHBIX OpPraHu3MOB

Ypok 36

HOBHBIE 3Talbl 3BOJIOLUN BBICHINX pacTeHUH. OCHOBHBI M bl pacTeHui. Boixon
OCHOBHBIE 3Talbl IBOJIO c acre OcHoOBHBIE apOoMOP(O3bI pacTe BeIxo

pactenuii Ha cymy. [losiBieHue cnopoBBIX pacTeHUN W 3aBOoeBaHHME MMHU cymd. CeMEHHbIE
pacrenus. [IporcxoxaeHne NBETKOBBIX PACTCHUI
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Ne ypoka Tema ypoka

Ypok 37 | IlIpakmuueckaa paboma 1 «Hzyuenue ocobennocmeri cmpoenusi pacmeHuti pasHvlX 0moenos»

VYpok 38 | OCHOBHBIE JTalbl HBOJIOIUU JKUBOTHOTO Mupa. OCHOBHBIE apoMOpPGO3bl KUBOTHBIX.
Bennackas ¢dayna. KemOpwiickuii B3pbIB — TIOSBJICHHE COBPEMEHHBIX THIIOB. I[lepBbie
XOPAOBBIE )KUBOTHBIE

VYpok 39 | XKusup B Bome. ODBOJIONMSA MMO3BOHOYHBIX. [Ipomcxoxknaenue ampuOMil W penTUIui.
[MpoucxoxaeHrne miekonuTarommx U ntull. [IpuHnun kimoueBoro apomopdoza. OcBoeHue
0ECII03BOHOYHBIMU H MO3BOHOYHBIMH KUBOTHBIMHU CYIITH

VYpok 40 | Ilpakmuueckasa paboma 2 «H3yuenue ocobeHnocmel cmpoeHus N0360HOUHbIX HCUBOMHBIX)

Vpok 41 | Pa3BuTue *ku3HM Ha 3eMJjie MO 3paM W IEepUuoAaMm: apxeu, MpoTepo30i, Majaeo30M, ME3030H,
KaiftHO30M. O0I1as XapaKTepUCTHKA KIIMMAaTa U T€OJIOTHIECKUX TIPOIIECCOB

VYpok 42 | TlosiBneHnE U paclBET XapaKTEPHBIX OPraHU3MOB. YTIIEOOpa30BaHKE: €r0 YCIOBHS U BIUSHUE
Ha Ta30BbI coctaB armocdepsl. MaccoBble BBIMUPAHUS — OKOJOTHUYECKUE KPHU3UCHI
npouwaoro. [IpuyrHbI ¥ CIEACTBUS MaCCOBBIX BEIMUPAHUIA

VYpok 43 | CoBpeMEHHBIN DKOJIOTUYECKHA KpHU3UC, €ro ocoOeHHoctH. [IpobGrema coxpaHeHHs
Onopa3zHooOpasus Ha 3emiie

VYpok 44 | CoBpeMeHHas cucTeMa opranndeckoro Mmupa. [IpuHImns Kitaccuukanuu opraHu3MOB

VYpok 45 | OCHOBHbBIE CUCTEMATUYECKUE TPYIIbI OPraHU3MOB
Tema S. [Ipoucxoxaenne yeaoBexka — anTponorenes (12 4.)

VYpok 46 | Pa3mens! u 3a1aun aHTPONONOrMH. MeTObl aHTPOMOIOTHH.

VYpok 47 | CraHOBJIEHHE TIPEACTABICHUN O TMPOUCXOXKICHUU YEJIOBEKAa. Peluruo3Hpie BO33PEHUS.
CoBpeMeHHbIe HayuHbIe TEOpUHU

VYpok 48 | CxoncTBO yenoBeKa ¢ )KMBOTHBIMU. CHCTEMAaTUYECKOE MOJIOKEHUE yenoBeka. CBUIETENIbCTBA
CXOZICTBA YeJIOBEKa C >KMBOTHBIMH: CPaBHUTEIHHO-MOp(doioruyeckue, sMOpHUOIOruYecKue,
buznonoro-oOnoXuMHYecKne, moBeneHYeckre. OTiMuus  dYeloBeKa OT  JKUBOTHBIX.
[IpsiMoxOXk/IeHHE U KOMIUIEKC CBS3aHHBIX C HUM MPU3HAKOB. Pa3BUTHE TOJIOBHOIO MO3ra W
BTOPOW CUTHAJIBHOM CUCTEMBI

Ypok 49 | Jlabopamopnaa paboma 7 «H3yuenue ocobeHHOCmeEl CcmMpoeHus CKelema 4enoeexd,
CBA3AHHBIX C NPAMOXOHCOCHUECM Y

Ypok 50 | JIBmwxkymue cuitbl ((hakToOpbl) aHTPOIIOTeHE3a: OMOIOTHYECKHE, COITUATbHBIC

Ypok 51 | CooTHONICHHE OMOIOTUIECKHIX U COIMATBHBIX (DaKTOPOB B aHTPOTIOTCHE3E

Ypok 52 | OcHOBHBIE CTaIMK aHTpomoreHe3a. PanHue denoBekooOpa3Hbie 00€3bsSHBI (IPOKOHCYIBI) U
paHHHE MOHTH]IBI — O0IIKE MPEAKH YeT0BEKO0OPa3HbIX 00€3bsH U JII0AeH. ABCTPATIOMUTEKH —
JBYHOTHE IIPEAKHU JIIoJeh. YenoBeK yMenblid, IEPBbIe U3TOTOBJICHUS OpYIUN Tpyaa. Yenosek
MIPSIMOXO/ISIIIIANA 1 TIEPBBIA BBIXO/T JIFOACH 3a mpeaenbl AGpuku

VYpok 53 | UenoBek reiaenbOeprckuii — oOMME MPEJoK HEaHAEPTATbCKOTO YEJIOBEKa M YeJIOBEKa
pasymHoro. YenoBek HeaHACPTAIbCKMNA Kak BHJ JIOJIEA XOJIOOZHOTO Kiumara. YenoBek
Pa3yMHBII COBPEMEHHOIO THUIIA, JJEHUCOBCKUHN YEIIOBEK, OCBOEHUE KOHTUHEHTOB 3a IMpeaeiaMu
Adpuxu. [TaneoreHeTrka u mareoreHOMUKA

VYpok 54 | DBomonus COBPEMEHHOIO 4enoBeKa. EcTecTBeHHBI OTOOp B NOMYJSMIMAX YEIOBEKA.
MyranuoHHbIH nporece 1 noauMopusM. [lonmynaunoHHble BOIHBL, Apeiid reHoB, MUTpaIus
u «3¢ ekt ocHOBaTENS» B MOMYJISIIUSIX COBPEMEHHOTO YelloBeKa

VYpok 55 | [IpucrocoOaeHHOCTh 4YelloBeKa K pPa3HbIM YCIOBHSIM OKpY)XKaromied cpenpl. BimsiHue

reorpaduyeckord cpeapl W apeiida TeHOB Ha MOPQOJIOTHI0 W (DU3MOJOTHIO YeOBEKa.
MexaucuuIUIMHApHBIE  METOAbl B (u3uyeckoi  (OMOJOTHMYECKON)  aHTPOIOJIOTHH.
OBOJIIOLIMOHHAS ~ AHTPOMNOJIOTHUA U MAJCOAHTPOIOJIOTHS  YEJIOBEUECKUX  IMOMYJISALIUM.
buocouuanbHbie  uccneAoBaHWS — NPUPOABI  YenoBeka. MccnemoBaHue — KOIBOJIOIMH
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Ne ypoka

Tema ypoka

OMOJIOTHYECKOTO U COMAJIbHOI'O B YCJIIOBCKEC

Ypok 56

Ilpakmuueckasa paboma 3 «H3yuenue sxonocuyeckux adanmayuii 4eioeexka

Ypoxk 57

Konmponsnas paboma 2 «lIpoucxodcoenue u pazsumue HusHu Ha 3emier

Tema 6. JkoJi0rusi — HAyKa 0 B3aMMOOTHOILIEHUSAX OPraHU3MOB M HAJOPTraHM3MEHHbIX
CHCTEM C OKpYxkamouieii cpenoi (3 4.)

Ypok 58

3apoxkeHue u pa3BuTHe dKonoruu B Tpyaax A. ['ym6omnbara, K.®. Pynse, H.A. CeBepiiosa,
. I'ekkenst, A. Tencnu, B.H. CykauéBa. Paznensl u 3amaum skosiorud. CBsi3b SKOJOTHH C
JPYTMMH HayKaMH.

Ypoxk 59

Meronpl skonoruu. lloneBeie HaOMOMEHHS. DKCIEPUMEHTHI B SKOJOTHHU: TMPUPOIHBIC U
nabopatopHeie. MopaenupoBaHue B OKOJOTUH. MOHHUTOPHHT OKPYXKAIOUIEH CPEIbl:
JIOKAJIbHBIA, PETMOHATBHBIA M TI100aTbHBIA. 3HAYCHUE YKOJIOTUUECKUX 3HAHUH JIJIS YEIOBEKa.

Ypok 60

DKOJIOTHYECKOE MHPOBO33pEHHE KaK OCHOBa CBsI3eH 4eJoBeuecTBa C  IMPUPOJOH.
DopMUpOBaHUE IKOJIOTMYECKON KYJIBTYPBI U DKOJIOTMYECKOU IPAMOTHOCTH HACEIICHUS.
Jlabopamopuasa paboma 8 «H3yuenue memooos IKOI02ULECKUX UCCAEO0BAHULLY

Tema 7. Opranusmsbl u cpena oouranus (13 4.)

Ypok 61

Dkonornveckrne GakTopbl U 3aKOHOMEPHOCTH HX neicTBus. Kiaccudukamuss 3K0I0rn4eckux
dbakTopoB: abnoTHYECKHE, OMOTHYECKUE, aHTponoreHHpie. O0Ime 3aKOHOMEPHOCTH JIEHCTBUS
skosorndeckux  ¢akropoB.  [IpaBmio  mmammyma (K. npenrens,  HO. JIubux).
TonepaHTHOCTh. DBPUOMOHTHEIE U CTEHOOMOHTHBIC OPTaHU3MBI

Ypok 62

AbuoTtnueckue (akropsl. CBeT Kak sKojoruuyeckuii akrop. [lelicTBUEe pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OpPraHU3Mbl. DKOJOTMYECKHE TPYIIbl PACTEHUH M KUBOTHBIX II0
OTHOIIEHHIO K cBeTy. CHrHaimbHas poib cBeta. PoToneprnoanm

Ypok 63

Jlabopamopnan paboma 9 «Bvisenienue npucnocobienutl opeanu3mos K GIuUsHU0 c6emay

Ypoxk 64

Temneparypa kak dkosorumueckuii ¢akrop. [lelictBue TeMmreparypbl Ha OpraHU3MBI.
[loiikuaoTeEpMHBIE M TOMOWOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE U CTEHOTEPMHBIE
OpIaHU3MBI.

Ypok 65

Jlabopamopnaa paooma 10 «Bvisinenue npucnocoonrenuli.  OpeaHuzmMo8 K — GAUSHUIO
memnepamypol»

Ypoxk 66

Brnaxxnocts kak skojoruueckuit (akrop. IlpucmocoOneHuss pacTeHWid K MOICPKAHUIO
BogHOro Oamanca. Knaccudukanus pacreHnid 1o OTHOIIEHUIO K Bojue. [Ipucrocobnenus
YKUBOTHBIX K U3MEHEHHIO BOJJHOTO peKUMa

Ypok 67

Jlabopamopnasa paooma 11 «Anamomuyeckue ocobeHHOCMU pAcmeHull U3 pasHblX Mecm
oouUmanusy

Ypok 68

Cpenpl 0o0WMTaHUS OPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAS, IIOYBEHHAsA, TIyOMHHas
MOJIMOYBEHHAs, BHYTpUOpraHu3MeHHas. OU3nKo-XxuMHU4eckre OCOOEHHOCTH Cpell OOUTaHMS
opranu3moB. [IpucrnocobieHuss opraHu3MoB K JKU3HH B pa3HbIX cpeax

Ypoxk 69

buonornueckue putmel. BHemHue u BHyTpeHHHE pUTMBI. CyTOYHBIE W TOJMYHBIE PUTMBI.
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM M3MEHEHUSM YCIOBUN )KU3HU

Ypok 70

Kuznennsie ¢opmbel opranu3moB. llonstue o >xu3HeHHOH ¢opme. JKusHeHHble (HOpMBI
pacTeHuil: AepeBbs, KyCTapHUKH, KYCTapHHYKH, MHOTOJICTHHE TpPaBbl, OJHOJETHHE TPAaBBI
JKuznenneie ¢GOpMBI KUBOTHBIX: THAPOOHMOHTHI, T€OOHMOHTHI, adpOOHMOHTHL. OCOOECHHOCTH
CTpOCHHUsI ¥ 00pa3a KU3HU

Ypoxk 71

buotnueckue dakTopbl. Bumbl OMOTHYECKUX B3aUMOACHCTBUIN: KOHKYPEHITUS, XUIITHUIECTRO,
cuMbno3 u ero ¢Gopmel. Ilapazutusm, Koomepaiusi, MYTyaldu3M, KOMMEHCAJIU3M
(KBapTUPAHTCTBO, HAXJICOHUYECTBO)

Ypok 72

Hetpodudeckue B3ammopeiicTBusi (tonmmueckue, (opudeckue, (adpuueckue). 3HaueHHE
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Ne ypoka Tema ypoka
OMOTHYECKUX B3aWMOJEHCTBHIA Ui CYIIECTBOBAHMS OPraHM3MOB B cpele OOUTaHUS.
[IpuHUKIT KOHKYPEHTHOTO UCKITIOUEHUS
Tema 8. JkoJiorusi BUA0B ¥ nomyJassumi (9 4.)

Ypok 73 | DKOJIOTHYECKHE XapaKTePUCTUKH MOMysiiud. [lomysmmst kak Ononorudeckas cuctema

Ypok 74 | Poab HEOMHOPOAHOCTH Cpenbl, PUINIECKUX OaphepOB M OCOOCHHOCTEH OHMOIOTHH BHIIOB B
(opMHPOBAHNY MPOCTPAHCTBEHHON CTPYKTYPBI MOIMYJIALUI

VYpok 75 | OcHOBHbIE IOKa3aTeaM MOMYJSALUU: YHMCIECHHOCTb, IUIOTHOCTh, BO3pacTHas M I0JIOBas
CTPYKTYpa, pOKIaeMOCTh, TPUPOCT, TEMI POCTa, CMEPTHOCTb, MUT AL

VYpok 76 | Dkosorudeckass CTpykTypa mnonyisinuu. OIEeHKa YUCICHHOCTH MNOomyssinuu. JuHamuka
MOMYJIALNY U e€ perynsiuus. buoTnyeckuilt moTeHIran Nomysiun

VYpok 77 | MoaenupoBanue JuHaMHUKU nomyssinuu. KpuBble pocTa dncieHHOCTH nonyiasuuu. Kpusbie
BBDKHUBAHUS

VYpok 78 | Perymsuusi 4MCIEHHOCTH NOMYJSIMNA: POJIb (PAKTOPOB, 3aBUCAIIMX W HE 3aBUCHIIUX OT
IUIOTHOCTHU. DKOJIOTHYECKUE CTpaTeruu BuAoB (1- u K-crparerun)

VYpok 79 | Ilonatue 00 oSKosormueckod Huime Buaa. Mecroooutanue. MHOTOMEpHas MoJeib
skonorundeckor Hummm Jx. M. XaTunHcona

VYpok 80 | Pasmepsl skosiorndyeckoil HumM. [loTeHmanbHas U peanru3oBaHHas HUIIM. Bua kak cucrema
nomyJsiiuil. Apeanbl BUAOB. Buabl M  HMX JKU3HEHHBIE CTpPATETUU. OKOJOTUYECKUE
HKBUBAJICHTHI

VYpok 81 | 3akOHOMEpPHOCTH MOBEACHUS U MUTPALlUi )KUBOTHBIX. bruosornueckne nHBa3uu 4yKepoaHbIX
BUJIOB.
Jlabopamopnas paboma 12 «Ilpucnocobaenus cemsin pacmeHutl K paccenieHuioy
Tema 9. kos0rusi cood1EcTB. IKOJIOrHUecKUue cucrembl (12 4.)

VYpok 82 | CoobmectBa opranu3moB. buoneno3 u ero crpykrypa. CBs3u MeXIy OpraHM3MaMu B
OnoreHose

VYpok 83 | Drocucrtema kak oTkpbiTas cucrema (A.J/[x. Tencnu). OyHKIUOHAIBHBIE OJOKH OpPTraHU3MOB
B DKOCHCTEME: MPOIYLIEHThI, KOHCYMEHTHI, pEAyLECHTHI

VYpok 84 | Tpoduueckue ypoBHu. Tpoduueckue nienu u cetn. Aduotndyeckue 010ku s3kocucteM. [1ouBb
U WIBI B 3KocucTeMax. KpyroBopot BeLIECTB U MOTOK 3HEPTUU B IKOCHCTEME

Ypok 85 | OcHOBHBIE IOKa3aTENN FKOCUCTEMBI. buomacca u npoaykuus

VYpok 86 | Dxojoruyeckre mUpaMuIbl YUCes, OMOMacChl U YHEPTUU

Ypok 87 | HQunamuka sxocucmem. Kamacmpoguueckue nepecmpouixu. @nyxmyayuu. HampaBieHHbIE
3aKOHOMEPHBIE CMEHBI COO0IIEeCTB — cyKieccuu. [lepBruHble U BTOPUUYHBIE CYKIIECCHH U UX
NPUYHMHBL. AHTPONOTCHHBIC BO3JCHCTBUS Ha CyKueccud. KiamMmakcHOe COOOIIECTRBO.
buopa3noobpasue u noaHOTa KpyroBOpoTa BEIECTB — OCHOBA YCTOMYMBOCTH COOOIIECTB

Vpok 88 | IlpupoHble 3KOCUCTEMBI. JKOcucmembl 03Ep U peK. IKOoCUucmemvl MOpeu U OKeaHos.
OKocucmemvl myHOp, 1ecos, cmenel, nycmbiib

Ypok 89 | Konmpoavuaa pavoma 3 « Ocrhogul 3K0102UU»

Ypok 90 | AHTpONOreHHbIe  JIKOCHUCTEMBI.  Arposkocucrtema.  ArpoueHo3. Paznuuumst  Mexay
AHTPOINOT€HHBIMH U MPUPOTHBIMHU 3KOCUCTEMAMHU

Ypok 91 | Ypboskocucrempl. OCHOBHBIE KOMIIOHEHTHI ypOo3kocucteM. ['oponckas ¢mopa u ¢ayHa.

CunaHTponu3anusi TOpojcKor (ayHbl. buomornueckoe ©  XO3SHCTBEHHOE 3HAYCHHE
arpo’KOCUCTEM U YPOOIKOCHCTEM.
Ilpakmuueckas paboma 4 «V3zyuenue u onucanue ypo0oIKOCUCTIEMBLY

Ypok 92

3akoHOMEpHOCTH (POPMUPOBAHUS OCHOBHBIX B3aUMOJCHUCTBHI OPraHU3MOB B JKOCHCTEMAaX.
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Ponv  kackaonoeo  appexma  u  6u008-30upuKamopos  (Ku0ouesvix  6U008) 8
@yukyuonuposanuu dkocucmem. IlepeHOC SHEPruM U BEIIECTB MEXIY CMEXHBIMHU
9KOCUCTEMaMHU

Ypok 93 | YCTOMYMBOCT, OpPraHU3MOB, TMOMYJSUUA H HKOCHCTEM B YCJIOBHSIX €CTECTBEHHBIX U

AHTPOIIOTCHHBIX BO3NIEHCTBHUUN. MexaHuzmvl 8030elCmBuUsi 3a2psa3HeHUll PA3HbIX MUNO08 Ha
CYOOP2AHUSMEHHOM, OP2AHUSMEHHOM, HONVIAYUOHHOM U IKOCUCMEMHOM YVPOBHAX, OCHOBbL
9KONO2UHECKO20 HOPMUPOBAHUS AHMPONOSEHHO20 8030eticmeusi. MeTo10JI0TUs MOHUTOPUHTa
€CTECTBEHHBIX U aHTPOMOTEHHBIX IKOCHUCTEM.

Jlabopamopnas paboma 13 «U3yuenue pasHoobpasus Meikux nOYEEHHbIX UIeHUCTNOHO2UX 8
PA3HBIX IKOCUCTEMAX »

Tema 10. buocdepa — rinodasbHasi 3xocucrema (6 4.)

Ypoxk 94

buocdepa — obmermianerapHas 000109ka 3eMIIH, T/IE CYIIECTBYET WU CYIIECTBOBAJIA )KU3Hb

Ypok 95

PaszButne mpezacrasienuit o Ouochepe B Tpymax 3. 3iocca. Yuenue B.M. Bepnagckoro o
6uocdepe. Obmactu 6uocheps! u e€ cocras. JXKuBoe BeecTBo Onocheps! U ero GyHKIHH

Ypok 96

3aKOHOMEPHOCTH CyIIecTBOBaHUsl Ouocdepsl. OcobeHHOCTH OHOchepsl Kak TIo0anbHON
9KOCUCTEMBI

Ypoxk 97

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoThl BEemIECTB M OHOTCOXMMUYECKHE
UKIIBI (Yriiepona, a3oTa). PUTMudHOCTS siBieHH B Onocdepe

Ypok 98

3oHanbHOCTH Ouocdepsl. [lonsTre 0 6mome. OCHOBHBIE OMOMBI CYIIH: TYHpA, XBOWHEIC Jieca,
CMEIIaHHbIE W IIUPOKOJIMCTBEHHBIC Jieca, CTEMH, CABaHHBI, MYCTBIHU, TPOMUYECKHUE Jieca,
BBICOKOTOPbSI

Ypoxk 99

Knumar, pactuTenbHBIM W KUBOTHBIH MHUp OMOMOB cymn. CTpyKTypa U (YHKIUS KUBBIX
CHCTEM, OIIeHKa X PECYPCHOTO MOTEHIIHaa U OnochepHbIX (YHKIIHMA

Tema 11. YesioBek 1 okpy:kawomasn cpena (7 4.)

Ypok 100

DKoJIOrn4eckue KpU3nchl U UX NpUYHHbL. Bo3zaelicTBue yenoBeka Ha Ouocdepy. 3arps3HeHne
BO3yLIHOMU cpeabl. OXpaHa BO3qyxa

VYpok 101

3arpssHeHue BOOHOM cpeabl. OxpaHa BOOHBIX pecypcoB. Paspymenue nousbl. OxpaHa
IIOYBEHHBIX pecypcoB. I3MeHeHne kiumaTa

Ypoxk 102

AHTpPOIIOreHHOE BO3CHCTBUE HA PACTUTEIBHBIN M KUBOTHBIM MHUp. OXpaHa pacTUTEIBLHOTO U
KUBOTHOTO MUpa. OCHOBHBIE MPUHIIUITBI OXPaHbl IPUPO/IBL.

Ypoxk 103

Kpacubie kauru. Ocob6o oxpansemsie npupoaubie Tepputopuu (OOIIT). boranndeckue cap
Y 300JI0THYECKHUE TTApKH

Ypok 104

OCHOBHBIE TNPHUHLMIIBI YCTOMYMBOIO Pa3BUTUS YEJIOBEUECTBA U NpupoAsl. PannoHanbHOE
IPUPOIONOIb30BAHNE M COXpAaHEHNE OMOJIOTHUECKOT0 PasHO00pasus 3eMiIH

Ypoxk 105

OO0mme  3aKOHOMEPHOCTH  TJI00QNIBHBIX  DKOJOTHYECKUX  KpU3HCOB.  (OcoOeHHOCTH
COBPEMEHHOT'0 KPH3HCA U €T0 BEPOSITHBIC MOCIICICTBHS

Ypoxk 106

Pa3BuTre MeTO1I0B MOHUTOPHHTA PA3BUTHS OMACHBIX TEXHOT€HHBIX MTPOIIECCOB.

Cucmemnvie uccrnedoeanusi nepexooa K pecypcocbepezaroujeli U KOHKYPEHMOCNOCOOHOU
9Hepzemuxe. Buonoeuueckoe  pasnoobpasue  u buopecypcul. Hayuonanvnule
uHgopmayuonHvle cucmemsvli, obecneuusarowue OOCMyn K UHGOpMAYUU NO COCMOSIHUIO
omoenvbHbIX 610086 U IKocucmem. OcHO8bl IKOpeadurumayuy IKoCUCmem u cnocobvos 60pbovl
¢ buonogpexcoeHuamuU. PexoncmpyKkyus MOpCKUX U HA3EMHbIX IKOCUCTHEM

Tema 12. boranuka, 300/10rusi, AHaTOMHUA YeaoBeka (29 u.)

Ypoxk 107

OCHOBHBIEC TIPU3HAKHM W CHUCTEMATHKa Bojaopociel. becronoe u mosoBoe pa3MHOKEHHUE
Bogopocieit. OTaensl BOJOpocae. DBOJIOLMS BOJOPOCEH

VYpok 108

CucreMaTKa M OCHOBHEIE MpU3HAKKU MAIIOPOTHUKOB, XBOIHGP'I, IMJIayHOB. SBOJHOI_[I/IOHHLIC
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U3MEHEHUS B CPABHEHUU C TIPEIKOBBIMU (hOpMaAMH

Ypoxk 109 | OcHOBHBIE TOKCHYECKHE BEIIECTBA U UX HAJTUYUE Y PACTCHUI

Vpok 110 | Onpenenenue uBeTka, €ro HeoTbemyieMble dYacTu. Dopmyna W auarpaMma IBETKa.
Oco0eHHOCTH OpraHU3aIuu OKOJIONBETHUKA. CTpoeHHe PepTUIIbHBIX YacTel 1BETKa

VYpok 111 | OnbuieHue u omnogoTsopeHue. Hacekomble-ONbUINTEIN, HACEKOMBIE-BPEAUTEIN PACTECHUN

VYpoxk 112 | Metamopo3bl  BereTaTWBHBIX OPraHOB BBICHIMX pacTeHHi. Mopdonoruueckue u
aHaTOMHYECKHE MpeoOpa3oBaHus

VYpok 113 | Knaccudukarus miooB. IBOTONNS II0A0B. PacipocTpaHeHue TUI0OI0B U CeMsTH

VYpok 114 | [Turments! pacteruii. Xpomarorpadus

VYpoxk 115 | Perynsius pocta u pa3BUTHs pacTeHUM, TOpPMOHBI pacTeHuil. doronepuoanzm

VYpok 116 | Homenknatypa pacrenuii. M3yuenne ocenneit ¢gmopsl. M3yueHne 3uMHe-3e€HBIX PACTEHHA.
Omnpenenenue IPEeBECHBIX PACTCHUN B OE3IHCTHOM COCTOSIHUU. M3ydeHune aemMeponioB

VYpoxk 117 | [lonmapctBo HacTosimiue MHOrokjerouHsie. Pasznmen Pamuaneasie. Tun  Crpexaroniue
(Kumeunononoctasie). Tun ['peOHEBUKH

VYpok 118 | Paznen bunarepansubie. [lonpasznen Crnmpansubie (IlepBuunopotsie), Tumbl. Tun Ilnockue
yepBu. Tun HemepTunsl

VYpok 119 | Tunm Mommocku. Ilompaznen Oxkauco3ou (Dk3yBuanbhbie). Tun Hemaroasl. Tun
I'onoBoxo0oTHEIE

VYpok 120 | Tun UYUnenucronorue. Tun Onmxodopsl. Tun Tuxoxoaxu. Ionpazmen Jlododopossie.
[Tonpaznen Bropuunopoteie. OCHOBHBIE 3TaIbl 3BOJIOIUN KUBOTHOTO MHpa

VYpok 121 | Konmponavuaa pavoma 4 « Oowue 3aKOHOMEPHOCIU U 3HAHUSL 8 HCUBOU NPUPOOE)

Ypok 122 | Tun Xopaoseie. [Togrun becuepennsie. [Tonrun O6onouyHUKN

VYpok 123 | Iloarun [1ozBonounsie. Pa3aen becuentoctuoie

VYpok 124 | Paznen YemoctHopotsie. Hanknace PeiOb1. Kitace Xpsessie priosl. Kitacc KoctHble ppiObI

VYpok 125 | Hankmace Terpanoasl. Kinacc Ampubun. Kiace Penrruiin

VYpoxk 126 | Knacc [Ttuiel. Knace Miekonutaronme

VYpok 127 | OnopHo-aBuratenbhbiii  anmapar: Ckenmer. OOmuil MmiaaH CTPOSHUS CKeJIeTa YeIOBEKa.
KonnuectBo u Tonuka xocreid. @yHkiuu ckenera. CpolictBa koctu. Tunsl kocteil. CTpoeHue
koctu. CoenuHenus kocte. Buabl coennneHunit

Vpok 128 | OnopHo-nBurarenbHblii annapat: Meimeunast cucrema. Mpimibl. Buasl Mermn. Tomonorust.
Knaccudukanus mpimn. [IpousBoiabHbIe U HEMPOU3BOJIbHBIE MBI CepaedHasl MbIIIIA.
Ctpoenue MbIeqHON equHULlbl. COKpaIEHUs MBIIIIL]

VYpok 129 | [lumeBaputensuas cucrema. OOmuii  mman  crpoenns. Opraner  JKKT.  Kenessr.
[IepeBapuBanue nuiy. BecacbiBaHue B KUILIEYHUKE

VYpok 130 | BeinenutensHass cuctema. OprasHbl BBIICTUTEIBHON cHCTeMbl. MoueBbIIEIUTENbHAS |
noJioBasi cucreMa uenoeka. CTpoeHue v PyHKIUN MTOYKH

VYpok 131 | Cepneunococymuctass cuctema. Tomuka. Cocyzasl. Krnaccubukamus cocymoB. Kpyru
kpoBooOpareHus. Kposb. Cepaie. ABToMaTn3M cepaeuHoil Melbl. [I[poBoguMocTs cepaia
U BiIMsIIoIIME Ha Hee (pakTopbl. CBEpTHIBAEMOCTH KPOBH

VYpok 132 | Aranuzatopbel. BusyanpHbiii ananuzatop. CtpoeHue riasza. Bocmpusitue uzobOpaxkeHue u
oOpabotka curHana. CimyxoBoil ananmuzarop. Ciyx. PaBHoBecue. Ocs3zanue. BectuOynsapHbrit
annapat. BkycoBoii ananu3zaTop. 3anax

VYpoxk 133 | HepBuas cucrema. Otaensl. ['onoBHoit Mo3r. Ctpoenue. Ilpuem, oOpaboTka u mepenaua

uHpopmanuu. Hapymenus. ®dusznyeckue mporecchl Nnepeaayu 3JIeKTPUUECKOro HMITYJbCa.
YepenHo-mo3roBeie HepBbl. CrimHHON MO3T. KoopauHanys paboThl OpraHOB B CHCTEM




128

Ne ypoka

Tema ypoka

Ypok 134

DHJOKpHHHAS cucTeMa. Xumuueckuid curHan. JKenesbl. ['opmonbl. BrnusHue Ha oOriee

COCTOSIHHUC OpraHru3Ma

Ypoxk 135

Nmmynnas cuctema. Ummynutet. CBsi3b C IpYyTrUMU CUCTEMaMU OpraHu3Ma

Ypok 136

O06o0menre, akTyaau3amus 3HaHu|, UTOTOBOE 3aHATHE

OBIIEE KOJIMYECTBO YPOKOB I1O ITPOI'PAMME: 136,
U3 HUX YPOKOB, OTBEJCHHBIX Ha KOHTPOJIbHbIE paboThl — 4
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Kpurtepun onenunBanuns
HpI/I BBICTAaBJICHHUHU OLICHKHU HGOGXOI[I/IMO YUUTBIBAThH:

. MPaBUIBHOCTh U OCO3HAHHOCTb U3JI0KEHUS COJEP KAHUS, MOJTHOTY PACKPBITUS MOHSATUNA, TOUHOCTh
ynoTpebieHusl HayYHBIX TEPMUHOB;
. CTeNneHb c(POPMHUPOBAHHOCTU MHTEIUIEKTYaJIbHBIX U 001IeyUYeOHBIX YMEHUII;
. CaMOCTOSITENILHOCTh OTBETA,
. pEeUeBYIO TPaMOTHOCTh U JIOTUYECKYIO MOCIIEeI0BaTEIbHOCTh OTBETA.
Buicokuii yposens - ommemra «5».
. MIOJIHO PAaCKPBITO COZIepKaHUe MaTepHaa B 00bemMe MporpaMmbl U yueOHHUKa,
. YETKO U MPABWIBHO JJAHBI OMPEACIICHUS U PACKPBITO COACPKAHUE MOHATUM;
. BEpPHO MCIOJIb30BaHbI HAYYHbIE TEPMUHBI;
. JUTS TOKQ3aTeNbCTBA UCIIONIb30BAHbI PAa3IMYHBIE YMEHUS, BRIBOJIBI U3 HAOIOICHUHN U OIBITOB;
. OTBET CaMOCTOSITENIbHBIN, UCIIOJIb30BAHbI paHee MPUOOPETCHHBIC 3HAHUSI.

Tlosviuennniil yposens - ommemra «4»:

. PaCKpBITO OCHOBHOE COJIEpYKAHNUE MaTepHaa,
. B OCHOBHOM TIPABHJIBHO JIaHBI ONPEICIICHHS TOHATHH M NCTIOJIh30BAHBI HAYYHBIC TEPMHUHBI,

. OTBET CAMOCTOSITEIIHHBIN;

® OIPCACIICHUA MOHATHHU HCIIOJIHBIC, AONMYIICHBI HEC3HAYUTCIIbHBIC HAPYUICHUSA IMOCJICA0BATCIBHOCTH

U3JI0KCHUS, HEOOJIBIINEG HETOYHOCTH TIPU HCIOJIb30BAHUM HAYYHBIX TEPMHUHOB HJIM BBIBOAAX U
00001IeHNAX U3 HAOIIOICHUH U OIIBITOB.
bas3zosviii yposens - ommemra «3»:

. YCBOEHO OCHOBHOE COJIep)KaHHE y4eOHOTO Marepuaja, HO W3JIOKEHO (parMeHTapHO, HE Bceria
IIOCJIEIOBATEILHO;

. ONpeeJICHUs MOHITUH HEJOCTATOYHO YETKHUE;

. HE HCIIOIL30BaHbl B KAUeCTBE JOKA3aTeIhLCTBA BBIBOABI U 0000IIEHNS M3 HAOJIOACHHI U OIBITOB
WM TOTMYIICHBI OITUOKY MPU UX U3JI0KECHUU;

. JIOTYIICHBI OIMUOKA M HEIOCTATOYHO B WCIOJH30BAaHUU HAYYHOU TEPMHUHOJIOTHH, OMpPEICICHUU
MOHSTHH.

Huoice 6a306020 ypoeenv - ommemra «2x»:

. OCHOBHOE CO/iep)KaHHe yueOHOro MaTepuala He PacKpbITo;
. HE JIaHbI OTBETHI HAa BCIIOMOTaTeIbHBIE BOIPOCHI YUUTEJIS;
. JIOTYIIEHbI TpyOble OIIMOKY B ONpPEIeIEHUH MOHATUH, PU UCTIOJIb30BaHUN TEPMUHOJIOTHH.

Ouenka npakmuy4ecKux yMeHuil yuaujuxcs
Ouenka ymeHuii cmagums onvlmol. Y YUTEIb T0JKEH YUUTHIBATS:

. CaMOCTOSITENILHOCTh MT0A00pa 000py10BaHUS U OOBEKTOB,;
. MOCJIeIOBATEIbHOCTD B BBIMIOJIHEHUH PabOTHI 110 3aKJIaJIKE OMbITA;
. JIOTHYHOCTh M TPAaMOTHOCTh B ONTMCAHUHU HAOIOJICHHI, B ()OPMYITMPOBKE BBHIBOJIOB U3 OIIBITA.

Buvicokuii yposens - ommemra «5»:
. MIPaBWJIBHO OIpe/ieieHa 1IeJb OIbITa;
. CaMOCTOSITENTFHO U TOCJIEI0BAaTEeNIbHO MPOBENEHBl MOA00p 000pYyIoBaHUS U OOBEKTOB, a TaKKe
paboTa Mo 3akKjajJKe OIbITa, HAYYHO I'PaMOTHO, JOTMYHO ONHCaHbl HAOMIOJEHHS U CHOPMYIHPOBAHBI
BBIBOJIbI U3 OIIBITA.

Llosviuennwiii ypogens - ommemra «4»:

. MIPABWIIBHO OIIpe/ieNieHa 1eJh OIbITa;
. CaMOCTOSITENTFHO TPOBEJeHa MOA00Op O0OpYyNOBaHHUS U OOBEKTOB, a TakXke paboTa MO 3aKiIagKe
OTIBITA;

. MIPH 3aKJIaJIKE OIbITa JA0ycKaeTcs 1 — 20muoKu;
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. B 1[€JIOM TPAMOTHO U JIOTUYHO OMHUCAHbBI HAOMIOACHUS U C(HOPMYITUPOBAHBI BBIBOJIBI U3 OIBITA;
. B OTHMCAHUU HAOIIOICHUH U3 OIBITA TOMYIICHBl HETOYHOCTH, BHIBO/IBI HETIOJTHBIC.
bas3zoswiii yposens - ommemra «3»:
. MIPABWIIBHO OIpe/ieNieHa 1eJb OIbITa;
. noadop 00opyAoBaHUS M OOBEKTOB, a TAKKE pabOTHI MO 3aKJIAKE OMBITA MMPOBEACHBI C TTIOMOIIBIO
YUUTEIIS;
. JIOMYIIEHBl HETOYHOCTH W OMMOKA TP 3aKJIajKe OIbITa, ONHWCAaHUH HAOJIOJCHUH,

(bopMyIHpOBaHUH BHIBOJOB.
Huoice 6azosozo yposenv - ommemxa «2»:

. HE OIpeieNieHa CaMOCTOATEIBHO 1EJb OMBITA;
. HE TIOJITOTOBJICHO HYXKHOE 000pYI0BaHUE;
® AONYHICHBI CYIICCTBCHHBIC OIJ_II/I6KI/I IIpU 3aKJIaJIKC U O(bOpMJ'IeHI/II/I OIlbITA.
Ouyenka ymeHnuil npoeooums HadA00eHus. Y UUTeNb JOJIKEH YUUTHIBATD:
. MPaBUIHLHOCTH MTPOBEACHUS HAOIIOICHHUH 110 33IaHHIO;
. YMEHHE BBIJIEISThH CYIIECTBEHHBIC NMPU3HAKKA Y HAOIIOaeMoro o0bekTa (mporecca) JOTHIHOCTh U

HAy4YHYI0 TPAMOTHOCTH B 0()OpPMJICHUH PE3yJIbTaTOB HAOIIOACHH U B BHIBOJIAX.
Buicokuii yposens - ommemra «5».

. MPABWIIBHO TI0 33JJaHUI0 YYUTEIS TPOBEICHO HAOIIOICHNUE;
. BBIJICJIEHBI CYIIIECTBEHHbBIE PU3HAKU Y HabIr01aeMoro o0beKTa (mpouecca);
. JIOTUYHO, HAYYHO TPaMOTHO O(hOPMIIEHBI Pe3yJIbTAaThl HAOIOICHUI 1 BBIBOIBI.
Tlogvluennsiii yposeHs- ommemra «4x»:
. MPaBUJIHHO TI0 33JaHUI0 YUUTEIS POBEICHO HAOIOICHHC;
. NpU BBIJICIICHUN CYIIECTBCHHBIX TPU3HAKOB Y HaOI0JaeMOro oObeKTa (Iporecca Ha3BaHBI
BTOPOCTETICHHEIC,
. JOTTyIIIeHa HeOPEKHOCTh B 0()OpMIICHUH HAOJIOICHUN U BHIBOJIOB.
bas3zosviii yposens - ommemra «3»:
. JOTTYIICHBI HETOYHOCTH U 1-2 OMMOKYU B MPOBEACHUH HAOIOICHUH TI0 33aJAHUI0 YUUTES,
. MIPY BBIJICJICHUH CYIECTBEHHBIX MPU3HAKOB Y HAOII01aeMOro 00beKTa (Iporecca) BhIACICHBI JTUIIIb
HEKOTOPHIE;
. nomyiieHsl omuoku (1-2) B opopmiaeHnn HaOIIOACHUI 1 BBIBOJIOB.
Huoice 6az06020 yposenv - ommemra «2x»:
. JomyiieHbl ook (3-4) B MpoBeIeHUN HAOIIOICHUH 110 3aJJaHUI0 YUUTEIS,
. HEeTPaBUJIILHO BBIICNICHBI MPU3HAKK HAa0II0/1aeMOT0 00beKTa (Tpo1iecca);
. nomyiieHbl omuoku (3-4) B opopmMiaeHUN HAOIIOACHUI 1 BBIBOJIOB.

Ouenka 3a nposéepounvie mecmol

VY4uTenb OODKEH MPOBECTH MHCTPYKIHIO I TecTupyemblX. OHa JOKHA OBITh KOPOTKOIMA,
MOHATHOW M OOIIeH U BCEX UCIBITyeMbIX. MHCTPYKIMS JaéT pa3bsCHEHUs, Kak HE0OXO0AUMO OTBEYATh
Ha 3aJaHus Tecta. B MHCTpyKIuHM cooOuiaercss Bpemsi, B TEUEHHE KOTOPOTo CIyIIATeNsIM HEOOXO0IMMO
BBIIIOJHUTH TECT, THII IIKAJIbl OLICHUBAHHUS.

B nponeHTHOM COOTHOLIEHUH OLEHKH (M0 MATHOAIIBHON CUCTEME) PEKOMEHIYETCsl BBICTABIIATh B
CIIEQYIOIINX JNANa30Hax:
. «2» —49-0 %
. «3» —69-50 %
. «4» —89-70 %
. «5» —100-90%
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IIpoBepsiemble TpeOOBaHUSI K pe3yJabTaTaM OCBOEHHMsl OCHOBHOIl 00pa3oBaTe/ibLHOI

NMpOrpamMmbl
B ¢denepanbHbIX M pEerHOHANBHBIX MPOLEAYypax OLEHKH KayecTBa OOpa30BaHMs HCIIOJIb3YETCS
nepeueHb (KoaupUKaTop) pachpeleIeHHBIX MO KiaccaM IPOBEpsSEeMbIX TpeOOBaHH K pe3yJbTaTam
OCBOCHHSI OCHOBHOW 00pa3oBaTelbHONW MPOTrpaMMbl CpPEIHETO OO0Iero oOpa3oBaHHS M DJIEMEHTOB
coJiepKaHusl 10 OMOJIOTHH.
10 xaacc

Koo
npoeepsemozo
pesyrbmama

IIposepsemvie npedmemuble pe3yibmamsl 0C80eHUs OCHOBHOU 00pa308amebHOl
APOCpAMMbL CpeoHe20 06ue2o0 0opazo8anus

1 CdopMUpOBaHHOCTHh 3HAHUW O MECTE W POJM OUOJIOTMH B CHUCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HAyK, B (POPMHUPOBAHUH COBPEMEHHOW €CTECTBEHHO-HAYYHOW KapTHHEI
MHUpa W HAYYHOTO MHPOBO33PEHUS; O BKJIAJEC POCCHUHCKUX W 3apyOC)KHBIX YYCHBIX-
OMOJIOTOB B pa3BUTHE OWOJOTHMH; (YHKIIMOHAILHOW TPAaMOTHOCTH 4YeJNOBEKa IS
peIIeHMs )KU3HEHHBIX 33124

2 YMeHue packpbIBaTh COJIEpKaHUE OWOJIOTMYECKUX TEPMUHOB U TOHSTUH: JKU3HB,
KJIeTKa, OpTaHu3M; MeTabonu3M (0OMEH BEIIeCTB U MPEBpallleHHE YHEPTUH), TOMEOCTa3
(camoperymnsiusi), YpOBHEBasi OpraHM3alMs >KHMBBIX CHCTEM, CaMOBOCIPOM3BEICHUE
(penpoayKIus), HaCJIEACTBEHHOCTh, I3MEHUYUBOCTh, POCT M Pa3BUTHE

3 YMenne u3naratb OMOJOTHYECKHE TEOpuH (KJIETOYHAs, XPOMOCOMHAs, MyTallMOHHas),
3akoHbl (I'. Mennens, T.Moprana, H.U.BaBumoBa) u yuenus (0 T1eHTpax
MHOTO00pa3usi U MPOUCXOXKICHUS KyJIbTypHBIX pactenuid H.M. BaBunora), onpenensarsb
T'paHUIIbI UX IPUMCHUMOCTHU K KUBBIM CUCTCMaM

4 YMeHue BnajieTb METOAaMH HAyYHOTO TIO3HAHMS B OMONOoruu (HAOIIOIEHUE U OTIHCAHKE
JKUBBIX CHUCTEM, MPOIECCOB W SIBICHUH; OpraHMU3AIMs W MPOBEICHHUE OMOJIOTHYECKOTO
SKCIIEPUMEHTA,  BBIABMKEHUE  THUMOTE3bl;  BBIABICHUE  3aBUCUMOCTH  MEXAY
HCCJIETyeMbIMU BETMYMHAMHU, OOBSICHEHHE TIOJYYEHHBIX PE3yJIbTaTOB, HCIOIB30BAHHBIX
HAyYHBIX MOHSTUHA, TEOPUH U 3aKOHOB; YMEHHE [eNaTh BBIBOABI HAa OCHOBAaHUU
MOJTy4YEHHBIX PE3YJIbTaTOB)

5 YMeHME BBIIEIATh CYLIECCTBEHHBIC IPU3HAKY BUPYCOB, KJIETOK IIPOKAPUOT U 3YKAPHUOT,
OJTHOKJIETOYHBIX M MHOTOKJIETOYHBIX OPraHM3MOB; OCOOCHHOCTH IPOIECCOB OOMEHa
BEIIECTB U TMPEBpAIICHUS SHEPrMM B KIETKe, (OTOCHHTE3a, IUIACTHMYECKOTO H
HHEPreTUUeCKOro  OoOMEeHa, XEeMOCHHTE3a, MHTO3a, Meio03a, OIUIOJIOTBOPEHUS,
Pa3MHOXKEHHS, UHANBUAYAJIBHOTO Pa3BUTHS OpraHu3Ma (OHTOT'€HE3)

6 YMeHue npuMeHATh MOJTyYeHHbIe 3HaHUS 17151 00BbSICHEHUS] OMOJIOTrMYECKUX MPOIECCOB U
SBJICHUM, AN TPHUHATHS NPAKTUYECKUX PEUICHHH B TMOBCEIHEBHOM JKHU3HHM B IENIX
oOecrieueHrs 0€30MaCHOCTH CBOETr0 3JI0POBbS U 3/I0pPOBbS OKPYKAIOIIUX JIIOJIEH,
cCOONIOACHUSI HOPM TPAMOTHOTO TIOBEICHUS B OKPYKAIOIIEH MPHUPOIHON Cpee;
MOHMMAaHUE HEOOXOJMMOCTH HWCIOJIb30BaHUS JTOCTHKEHUI COBPEMEHHOH OHOJIOTHUH U
OMOTEXHOJIOTHH JIJISl palliOHATLHOTO MPUPOIOIIOIE30BAHHUS

7 YMenue peuiatb 3JICMCHTAPHBIC TCHCTUYCCKUC 3ala4ud Ha MOHO- U ,[[I/IFI/IGPI/I,Z[HOC
CKpCIIMBAHUEC, CHCIUICHHOC HACICAOBAHHUEC, COCTABIATH CXEMBI MOHOFI/I6pI/I,I[HOFO
CKpC€IIMBaHUA IJId IPEACKa3aHs HACJICOOBAHUS IIPU3HAKOB Y OpraHUu3MOB

8 YMeHue BBHINOIHATH JIAOOpaTOpHBIE U MPaKTUYEeCKue paboThl, COOMIONATh MpaBHia IpU
pabote ¢ yueOHBIM H J1a00paTOPHBIM 000pyI0BaHUEM

9 YMeHHe KPUTUYECKH OLIEHMBATh W MHTEPIPETUPOBATh MHGPOPMALUIO OHOIOTHYECKOTO
COIEpKaHUA, BKIIOYAIOUIYIO IICEBAOHAY4YHBbIE 3HAHUSA M3 PA3JIMYHBIX HCTOYHUKOB




132

Koo
nposepsemMo2o
pesyibmama

IIposepsiemvie npedmemuvle pe3yibmamsl 0C80eHUsL OCHOBHOU 00paA308amebHOl
APOCPAMMbL CpeoHe2o 06ue2o0 00pazo8anus

(CMU, Marepuabl);
UCCIICIOBAaHHU B OMOJIOTUH, MEAUIINHE, OMOTEXHOJIOTHH

HAay4YHO-IIOIIYJIAPHBIC OTUYCCKUE  aCIICKTBl COBPEMCEHHBIX

10

YMeHne co3naBaTh COOCTBEHHBIC NHCHMEHHBIC W YCTHBIC COOOIIEHUs, 00001mas
OMONOTUYECKYI0 MH(POPMAIMIO U3 HECKOJIBKHX HMCTOYHHUKOB, TPAMOTHO HCIIOIH30BATh
NOHSATHIHBIN annapaT OMOJI0THH

11 kaacc

Koo
npoeepsiemo2o
pesyibmama

IIposepsiemvie npedmemmble pe3yibmamsl 0C80eHUsL OCHOBHOU 00paA308aMeNbHO
npocpammul cpeone20 0oue2o 0opazo68aHus

1

C¢hopMHPOBAaHHOCTH 3HAHUM O MECTe M PONM OMOJOTHH B CHCTEME HAyYHOTO 3HAHUS
€CTECTBEHHBIX HayK, B (POPMHUPOBAHMH COBPEMEHHOW E€CTECTBEHHO-HAYYHOW KAapTHHBI
MHpa ¥ HAYYHOTO MHPOBO33PEHHS; O BKJIAJEC POCCHUICKMX U 3apyOEKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTHE OHOJOrMH; (PYHKIMOHAIBHOM TPAaMOTHOCTH YEIOBEKa JUIS
peleHus )KU3HEHHBIX 3a1a4

YMeHHe pacKpbhIBaTh COAEp)KaHHE OHMOJIOTMYECKHX TEPMUHOB M TIOHSITHIA:
reHO(OHI, DBOJIIOIHS, JIBIDKYIIHE (bakTOpBI)  ABONIOINH,
OpraHW3MOB, BHJI000pa30BaHUE, OSKOJOTHUYECKHE (PaKTOPHI,

BH/,
TOITY JISIITHS, CHUTBI
MPUCTIOCOOICHHOCTD
9KOCUCTEMA, NMPOAYUCHTBI, KOHCYMCHTBI, PCAYLCHTDLI, ICTIN IMMUTAHUA, 3KOJIOrnYCCKad

nupamua, ouoreoreHos, onochepa

YMmenue wu3narate Ouonoruyeckue Tteopuu (3BomonuoHHas Tteopus Y. JlapBuHa,
CUHTETHUYECKass TEOpHsl DBOJIOLUH), 3aKOHbl M 3aKOHOMEPHOCTH (3apOJbILLIEBOrO
cxoactea K.M. bapa, depenoBaHusi TJIaBHBIX HaNpaBJICHUM M MyTE€W SBOJIOIUHU
A.H. CeBeprioBa, yuenuss o 6mochepe B.M. BepHaackoro), ompenensiTe TpaHUIBI HUX
MIPUMEHUMOCTH K )KUBBIM CUCTEMaM

YMeHue BJIAZACTb MCTOJaMH HAYUYHOI'O NMMO3HAHUA B OHOI0THHI (Ha6JIIO,IIeHI/Ie U OITMCaHHC
JKHUBBIX CHUCTCM, IMPOLECCCOB U HBHGHHﬁ; opraHuzanuvs U NpPOBCACHUC OHOJIOrUYECKOrO
9KCIICPUMCHTA, BBIIBHXKCHHC THUIIOTE3bI, BBISIBJICHHUC 3aBUCHUMOCTH MCKIY
HCCICAYCMBIMH BCIIMYNHAMU, 00BICHEHHE MOJIYYCHHBIX PC3YyJIbTAaTOB, UCIIOJIB30BAHHBIX
HAay4YHBIX HOHHTHﬁ, TCOpI/Iﬁ U 3aKOHOB; YMCHHUC [OCJIaThb BbLIBOJbI Ha OCHOBAaHUU

MOJTyYE€HHBIX PE3YJIbTaTOB)

YMeHHne BBIICTSATH CYIICCTBEHHBIC TPU3HAKA CTPOCHHS OWOJIOTHYECKUX OOBEKTOB:
BUJIOB, TOMYJISIIUAN, MPOAYIEHTOB, KOHCYMEHTOB, PEIYyIEHTOB, OHOTEOIEHO30B H
HKOCHUCTEM; OCOOCHHOCTH IPOIIECCOB HACIEICTBEHHON M3MEHUYMBOCTH, €CTECTBEHHOTO
ot0Oopa, BUA000pa30BaHusl, IPUCIIOCOOICHHOCTH OPTaHU3MOB, JCHCTBHS SKOJIOTHIECKUX
(GakTOpoB Ha OpraHW3MBbI, MEPEHOCa BEUIECTB M TOTOKA JHEPTUU B IKOCHUCTEMAX,
AQHTPOIIOIE€HHBIX U3MEHEHHUI B OKOCUCTEMAaX CBOECH MECTHOCTH, KPYTOBOPOTa BEILECTB U
OMOTEOXMMHUYECKUX IUKJIOB B Orocdepe

YMeHHe NPUMEHSATh M0JTy4YeHHbIE 3HAaHUA U1 O0BSICHEHUS! OMOJIOTMYECKUX ITPOLIECCOB U
SBJICHUH, A NPUHATHS NPAKTHUECKUX PEIICHUH B IOBCEJHEBHOW XM3HM B LEJSIX
oOecrieueHHs O€30MAaCHOCTU CBOErO 370POBbS U 3[I0POBbSl OKPYXKAIOLIUX JIHOJAEH,
COONIIONICHUsI HOPM TPaMOTHOTO TIOBEJCHHUS B OKpY)KAIOLIeH MPHUPOTHON Cpene;
NOHUMaHHE HEOOXOIUMOCTH UCIOJIb30BAHUS TOCTH)KEHUI COBPEMEHHOM OMOIOTUU JUIs
palMoHaIFHOTO IPUPOAOIOIB30BAHNUS

YMmenune peiiaTtbh 3JICMCHTAPHBIC OMOJIOTHYECKHE 3aa4i, COCTABIATH CXEMBI IICPEHOCA
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Koo
IIposepsiembie npeomemmule pe3yibmamsl 0C80EHUsL OCHOBHOU 00PA306aMeNbHOl
nposepsemMo2o
npocpammul cpeoHe2o 00ue20 06paz08aHUs.
pesyibmama

BEIIIECTB U SHEPTHUH B IKOCHCTeMax (I1eMy MUTAHUS )

YMeHHe BBINOIHATH JTa00paTOPHBIE U MPAKTUYECKHUE pabdOThI, COOMIOAATH MpaBWIIa TIPU
pabote ¢ yueOHBIM U JJabOpaTOPHBIM 000PYI0BaHUEM

YMeHHe KpUTUYECKHU OLIEHUBATh W MHTEPIPETUPOBATh MH(POPMALUIO OHOIOTHYECKOTO
COJepKaHUsA, BKIIIOYAIOIIYIO IICEBIOHAYYHbIE 3HAHMA W3 PAa3IMYHbIX HMCTOYHHKOB
(CMMU, nay4HO-TIOMyJISIpHBIE MaTepUaibl); pacCMaTPUBATh TJ00ATBHBIE YKOJIOTHYECKUE
npoOJeMbl COBPEMEHHOCTH, (DOPMUPOBATH IO OTHOIICHUIO K HHUM COOCTBEHHYIO
HO3UITHIO

10

YMeHne co3naBaTh COOCTBEHHBIC NHCHMEHHBICE W YCTHBIC COOOIIEHUs, 00001mas
OMOJIOTMYECKYI0 MH(POPMAIIUIO M3 HECKOJbKHX HCTOYHHUKOB, TPAMOTHO HCITOJIH30BATh
NOHSATHIHBIN annapaT OMOJI0THH

IIpoBepsiemble 31eMeHTHI COAEPKAHNS
10 kaacc

Koo

IIposepsiemvlii snemenm cooeparcanus

1

buoinorus kak Hayka

1.1

Buosnorus - Hayka o xxuBoi npupoae. Ponabs Ouonoruu B GoOpMUPOBaHUN COBPEMEHHOW HayYHOM
KapTUHBI Mupa. Crucrema OMOJIOTHYECKUX HAYK

1.2

MeToap! Mo3HaHU )KUBOW PUPOABI (HAOII0ACHNE, SKCIIEPUMEHT, ONIMCAaHKNEe, U3MEPEHHE,
KJaccu(ukanms, MOJAETMPOBAHNE, CTATUCTHYECKAss 00pabOTKa JaHHBIX)

JKuBble cucTeMBI 1 X opraHu3anusa

JKuBnie cuctemsl (OMOCHCTEMBI) KakK MpeaMeT u3ydeHus: onosorun. CBOMCTBA OMOCHCTEM U UX
pazHooOpasue

YpoBHU OpraHu3anuu OMOCUCTEM: MOJIEKYIIPHO-TEHETUYECKHA, KJI€TOUHBINA, OpPraHM3MEHHBIH,
MOy JIAHOHHO-BUI0BOM, 5KOCUCTEMHBIN, OnochepHbIit

XUMUYECKUN COCTaB U CTPOCHUE KIIETKU

XUMUYECKUN COCTaB KJIETKU. XUMHUYECKUE SJIEMEHTBI: MaKpO3JIEMEHThI, MUKPOA3JIEMEHTHI. Bosa
¥ MUHEpaJbHbIC BemecTBa. OyHKIIMKU BOJIB 1 MUHEPAJIBHBIX BEIeCTB B KieTke. [logaepxanue
OCMOTHYECKOTrO OajiaHca

32

benku. CoctaB u cTpoeHue OenKoB. AMUHOKHCIOTBI — MOHOMEpbI OenkoB. HezameHuMble H
3aMEHUMBbIE aMUHOKHCIOTBL. AMMHOKHCIOTHBIA COCTaB. YPOBHHM CTPYKTYpHI OEJIKOBOM
MOJIEKYJIbl (TIEpBUYHAS, BTOPUYHAS, TPETUYHAS W YETBEPTUYHAS CTPYKTypa). XUMHUYECKHE
cBolcTBa 0enKkoB. buonornyeckue PyHKIUN OCIIKOB.

®depMeHTHI — Orosornyeckne Katanu3aropsl. CTpoeHue ¢pepMeHTa: akTUBHBIN LIEHTP,
cybcrpatnas crienuduaHocts. Kopepmentsl. Buramunsl. Otiaundus GpepMeHTOB OT
HEOPraHMYECKUX KaTalln3aToOpoB

33

VYrneBoasl: MOHOcaxapuabl (TIOKo3a, pubo3a u Je3okcupubo3za), aucaxapuisl (caxaposa,
JaKTO3a) M ToJUcaxapuabl (KpaxMmal, TJHMKOIeH, Iejuliono3a). buonornueckue (yHKIMH
yTJIEBOOB.

Junuasl: TpUTIUIEpUabl, ctepounsl, dochomunuasl. ['mapopmisHo-rHaAPOPOOHBIE CBONCTBA.
buonornueckue ¢pyHknuu mununos. CpaBHEHUE YIIIEBOIOB, OEIKOB U JIMINJOB KaK HCTOYHUKOB
SHEpPruu

34

Hykneunosbie kucnotel: JJHK u PHK. Hykimeotunbpl — MOHOMEpPBHI HYKJIEHMHOBBIX KHCIIOT.
Crpoenune u ¢pynkuuu JJHK. Crpoenue u pyuxmmuu PHK. AT®: crpoenue u pyHkunu
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3.5

Huronorus - Hayka o knerke. Knerounas teopust. MeTo1bl H3yueHHs KIETOK

3.6

Knerka kak wnenoctHas xuBas cuctema. OOmue mNpU3HAKW KIETOK: 3aMKHYTas HapyKHas
MeMOpana, mosiekyisl JIHK kak renernueckuii anmapar, cuctema CHHTe3a 0eska

3.7

Tumsl  KJIETOK:  dyKapuoTHueckas U mnpokapuoTudeckas. (OCOOEHHOCTH  CTPOCHHUSA
MpOKaprOTHYECKON KieTkH. Knetounas crenka Gakrtepuil. CTpoeHHE 2YKApHUOTUYECKON KIICTKH.
OCHOBHBIE OTJIMYUS PACTUTEIBHOM, )KUBOTHON U TPUOHOM KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYphl KIETOK — KIJIETOYHAs CTEHKAa, TIJUKOKAIUKC, HUX (QYHKIUH.
[Ina3marnueckas MemOpaHa, ee cBoWcTBa M (yHkiuu. LuToruiasma u ee OpraHOMABI.
OmHomMeMOpaHHBIC OpTraHOWIBLI KJIETKHU: dHAomazmatudeckas cetb (DIIC), ammapat ['omsmkw,
mu30coMbl. [lomyaBTOHOMHBIE OpPraHOWIbBI KIETKU: MUTOXOHIPHH, IuacTuisl. [Ipouncxoxnenue
MUTOXOHJIpUM W Tuiactun. Bunel mmactun. HemeMOpaHHbIE OpraHouabl KIETKH: PUOOCOMBI,
KJIETOYHBIN LEHTP, PECHUYKH, )KT'YTUKU. DYHKIIMU OPraHOMUIOB KJIETKH. BKitoueHus

3.9

Snpo — perynsaTopHbIi ueHTp KieTku. CTpoeHue sjpa: saepHas 000JI0YKa, KapHoIUla3Ma,
XPOMAaTHH, AIPBIIIKO. XPOMOCOMBI

3.10

TpaHCIOpPT BEILIECTB B KIETKE

}KI/ISHGHGHTCHBHOCTB KIICTKHU

4.1

OOMeH BemecTB, WM MeTa0oIM3M. ACCUMWIANUS (TUIACTUYECKUH OOMEH) W JUCCUMUJIISIINS
(PHEepreTMyecKuii OOMEH) — JBE CTOPOHBI EOUHOTO Tpolecca Meradbonu3ma. Tumbl oOMeHa
BEIIIECTB: aBTOTPOQHBII U rerepoTpodHbIil. Poib hepMeHTOB B 00MEHE BEIIECTB U MPEBPAILICHUN
DHEPrUH B KJIETKE

4.2

®otocunTe3. CBeToBas u TeMHOBast pa3bl poTocuHTe3a. Peakiuun GporocunTesa. DpdekTuBHOCTD
doTtocuHTe3a. 3HaueHue (GOTOCHHTE3a ISl KM3HUW Ha 3emye. BimsHue yciaoBuil cpemsl Ha
¢doTocuHTE3 U CIOCOOBI MOBBIILIEHUS €r0 MPOAYKTUBHOCTH Y KYJIBTYPHBIX PACTEHUH.
XemocuHTe3. XeMOCHHTE3UPYIOIIHe OaKTepru. 3HAUCHUE XeMOCHHTE3a JIJIs KU3HHU Ha 3eMIie

4.3

OHepreTnyeckuii oOMeH B KJeTKe. PaciiernuieHne BemiecTB, BBIACICHHE M aKKyMYyJIHMPOBAaHHUE
HEPTUU B KIETKe. OTambl dHepreTudeckoro oOmeHa. ['nmukonus. BpoxeHune u ero BHIBL.
Kucnopoanoe okucienue, wim KjIeTouHoe Abixanue. DPPeKTUBHOCT IHEPTETUIECKOTO 0OMeHa

4.4

Peakuuu marpuyHoro cunresa. I'enernueckas unpopmanus u JJHK. Peanuszaus reneTnueckoit
nH(popMaIuu B KJIeTKe. [ eHeTUUeCKHil KO M €r0 CBOMCTBA. TPaHCKPHUIIUS — MATPUYHBINA CHHTE3
PHK. Tpancnsauusi — OwocuHTe3 Oenka. KoampoBanue aMuHOKHCIOT. Ponb pubocom B
O6uocuHTe3e Oenka

4.5

Heknerounsie dopmbl xu3HU — BHpychl. Wctopus otkpeitusi BupycoB (/[.M. IBaHOBCKwMiN).
OCOOCHHOCTH CTPOEHHS M KU3HEAEATEIILHOCTH BHUPYCOB. bakrepmodaru. bonesnu pacreHuid,
KUBOTHBIX U YeNlOBEKa, BbI3bIBaeMble BUpycamH. Bupyc mmmyHonedunura yenoseka (BUY) —
Bo30yautens CIINda. [TpodunakTiuka pacupocTpaHeHUs] BUPYCHBIX 3a00JIeBaHUi

PasmHOXeHMe U HHANBUAYAIbHOE pa3BUTHE OPraHU3MOB

Krnerounsld 1MWK, WIM KU3HCHHBIH 1[MKN KieTku. MuTtepdaza um  wmutos3. [Iporeccsr,
nporekatomue B wHTep(daze. Permmukamus — peakmust marpuuydoro cuHTeza JIHK. Crtpoenme
XpOMOCOM. XPOMOCOMHBIN HaO0Op — KapuoTHN. JIMIUIOWAHBIA W TaIUIOMJIHBIA XPOMOCOMHBIC
HaOopbl. XpomaTtuabl. [{uTonornueckre OCHOBBI Pa3MHOXKCHHSI M MHIUBUAYaTbHOTO PA3BUTHUS
OpraHU3MOB.

Henenne knetku — muto3. Cragum muto3a. [Ipouecchl, mMpoucxoisume Ha pa3HbIX CTaAUSIX
MHUTO3a. BHOJIOrMYECKHUIT CMBICII MUTO3a

5.2

@®opMBI pa3MHOKEHHSI OpPTaHU3MOB: OECIojioe W MOoJIoBOe. Buabl 0ecrosioro pa3MHOXKCHHS:
JIeNICHHE HaJBOE, TOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOPOOOpa30BaHME, BETE€TATHBHOE
pa3MHOXeHHe. VICKyCCTBEHHOE KIIOHUPOBaHUE OPTaHU3MOB, €T0 3HAYCHHUE JUTSI CEJICKIINN
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53

[TonmoBoe pa3MHOXKEHHE, €T0 OTIANYHUS OT OECIOIOro.
Meiios. Cranuu meiioza. Ilponeccsl, npoucxonsuie Ha cragusax Menosa. [loBegenne xpomocom
B Meio3e. Kpoccunrosep. bruonornueckuii CMbICI U 3HaYE€HHE MEH03a

54

["amerorenes — mporecc 0Opa3oBaHMsI MOJOBBIX KIETOK Yy JKUBOTHBIX. [lOJOBBIE XKene3bl:
CEMEHHHMKU U sSMYHUKH. OOpa3oBaHHE W pa3BUTHE MOJOBBIX KJIETOK - raMeT (CHepMaTo30HI,
SMIIEKJIeTKa) — crhepMaToreHe3 W ooreHe3. (OCOOEHHOCTH CTPOSHUS SUIEKIETOK |
cnepmaro3onioB. OmionorBopenue. [lapreHorenes

5.5

WnauBuayansHOe pa3BuTHE (OHTOreHE3). ODMOPHOHAIBHOE pa3BUTHE (SMOpHOreHe3). DTarbl
IMOPHOHAIEHOTO PAa3BUTHUS Y MO3BOHOYHBIX KUBOTHBIX: APOOJICHUE, TaCTPYJISAIUS, OPraHOTEHE3.
[ToctamOproHanbHOE pa3BuUTHE. THMBI MOCTIMOPHOHATIBHOIO PAa3BUTHS: HPSIMOE, HEMpsIMOe
(mmumHOYHOE). BimstHMEe cpeapl Ha pa3BUTHE OPraHU3MOB; (AKTOPHI, CIIOCOOHBIC BBHI3BIBATH
BPOKJCHHBIE YPOJICTBA.

Poct u pasButue pacreHui. OHTOTEHE3 IIBETKOBOI'O PACTEHUS: CTPOCHUE CEMEHHU, CTAaIUH
pa3BUTHS

HaCHeI[CTBeHHOCTB U USMCHUYUBOCTb OPTaHHU3MOB

[Ipenmer u 3agaun reHetuku. Mcropust pa3BUTHs TeHETUKU. BKiax pocCUHCKUX U 3apyOeKHBIX
YUEHBIX B pPa3BUTHUE T'€HETUKU. MeToJbl MeHETUKH (THOPHI0JOTUYECKUH, LUTOrCHEeTHYECKUH,
MOJIEKYJISIpHO-TeHeTH4ecKuil). OCHOBHBIE T€HETHUYECKHE MOHATHUA. ['eHeTHueckas CHUMBOJIMKA,
HCIIOJIb3yEMasi B CXeMax CKpelIMBaHUN

6.2

3aKOHOMEPHOCTH HACJICZIOBAaHMs TPU3HAKOB, ycTaHoBieHHbIEe [. Mennenem. MonorubpuaHoe
CKpelIBaHKue. 3aKOH €MHO00pa3us THOPUI0B NEepBOro MmokojaeHus. IIpaBuino 1OMUHUPOBAHMUS.
3akoH pacuieryieHuss npu3HakoB. [umore3a wuwuctorel ramer. IlomHoe U HemosHOE
JOMUHUPOBAHHUE.

Jurubpunxoe CKpELIUBaHHUE. 3aKoH HE3aBUCUMOTI'O HACJIEeNOBaHUS  IPU3HAKOB.
[luToreHeTnueckue OCHOBBI AMTHOPHIHOTO CKPELIMBaHHA. AHAIM3UPYIOILEE CKpEIUBaHUE.
Vcnonp30BaHue aHAIM3UPYIOLIETO CKPEIMBAHUS JUIsl ONPEAEICHNs TeHOTUIIA 0COOH

6.3

CueruieHHOe HaclieoBaHue npu3HakoB. Pabora T. Moprana mo CrEIICHHOMY HAaclIeIOBaHUIO
reHoB. HapymieHue cuemieHuss T€HOB B PE3YyJIbTaTe KPOCCHHTOBEPAa. XPOMOCOMHAsi TEOpuUs
HACJICIACTBCHHOCTHU. FeHeTI/I‘-IeCKI/Ie KaprI.

I'enetuka mosa. XpoMOCOMHOE OIpeesNeHre IMojia. AYTOCOMBI M TOJIOBBIE XPOMOCOMBI.
FOMOFaMeTHLIe 158 FeTepOI‘aMeTHBIG OpFaHI/I3MBI. HaCJIeI[OBaHI/IC HpI/ISHaKOB, CICIIJICHHBIX C
MOJIOM

6.4

W3menunBoCcTh. BHbl M3MEHUYMBOCTH: HEHAcHEACTBEHHas W HacieAcTBeHHas. Poib cpeasl B
HEHACJICJICTBEHHOW W3MEHYMBOCTU. XAapaKTepUCTHUKAa MOJIU(UKAIMOHHOM H3MEHYUBOCTH.
BapuanuoHsbslii psig M BapualuMoHHasi kpuBas. Hopma peakuuu npusHaka. KosnuecTBeHHbIE U
KadeCTBEHHBIE MPU3HAKU U UX HOpMa peakiun. CBoiicTBa MOIU(PUKAIIMOHHONH H3MEHUYUBOCTH

6.5

HacnencrBeHnHasi, Wiy reHOTHIIMYECKAs, K3MEHUYMBOCTh. KOMOMHATHBHAS U3MEHYUBOCThL. Meiio3
U TI0JI0BOM mponecc — OCHOBA KOM6HH&THBHOFI NU3MCHYUBOCTH. MYTaI_II/IOHHaH NU3MCECHYUBOCTD.
Knaccudukamnust Mmytanuii: TeHHbIE XpOMOCOMHBIC, T€HOMHBIC. YacToTa W MPUYUHBI MYTAIIHA.
Myrtarenusle (akTopbl. 3aKOH TOMOJIOTUYECKUX PAJOB B HACIEACTBEHHOW HW3MEHYMBOCTU
H.W. BaBuiiosa

6.6

I'enetuka denoBeka. Kapuotun denoBeka. OCHOBHbIE METOABI T'E€HETHKH 4YEJOBEKa:
TeHEAIOTUYECKUH, ONW3HELOBBIM, I[MTOTCHETUYCCKUH, OHOXMMHYECKUH, MOJICKYJISPHO-
reHetudyeckuii. COBpPEeMEHHOE OIpEJeIeHHEe TEeHOTUIA: TOJHOT€HOMHOE CEKBEHHUPOBAHUE,
TeHOTUIIUPOBaHKE, B TOM umcie ¢ momoimipio [II[P-ananm3a. HacnencTBeHnHbie 3aboieBaHuUs
YelloBeKa: TeHHble OoJie3HW, OONE3HW C  HACJIEICTBEHHOW MPEeapacloiOKEHHOCTHIO,
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XpoMocoMHbIe Oone3Hu. ComaTuyeckhe M TeHEepaTWBHbIE MyTauuu. [IpuHIMIBI 370pOBOTO
o0Opa3a XU3HH, TUArHOCTHKHU, MPO(UIAKTUKM W JICYCHUS TCHETHYeCKuX Ooje3Heil. Menuko-
TEHETHYECKOE KOHCYJIBTHPOBAaHHE. 3HAUEHHE MEIUIIMHCKOW T'CHETHKH B MNPEIOTBPAILCHUU M
JICYCHU Y TeHETHYECKNUX 3a00JIeBaHUN YeIoBeKa

Cenekrust opranu3MoB. OCHOBBI OMOTEXHOJIOTHH

Cenexuus Kak Hayka M IpoliecC. 3apOKJIEHUE CEJNEeKIUHM M JOMECTHKalus. Y4eHHe
H.W. BaBuioBa o IeHTpax MPOMCXOXAEHUS U MHOrooOpas3usi KyJbTYpHBIX pacTeHuil. LleHTpsI
IIPOUCXOXKACHNS JOMAIIHUX KUBOTHBIX. COpT, IOpOJa, IITaMM

CoBpeMeHHBIC METOIbI CEJICKITUH. MacCOBBIN M MHIWBUIYATbHBIM OTOOPHI B CEJIEKIIMN PACTCHHMA
1 KUBOTHBIX. OIIEHKA 3KCTepbepa. BIM3KOpOACTBEHHOE CKpelIMBaHWEe — MHOpUAWHT. Uucras
nuaus. CKpelmmBaHUE YUCTHIX JuHUK. ['erepo3uc, wim tuOpumaHas cwina. HeponucTtBeHHOE
CKpeuuBaHue — ayropuauHr. OtTnaneHHas THOpUIM3AIMs W €€ ycrexu. VICKycCTBeHHBIN
MYTaFeHe3 158 HonyquHe IIOJIUITIJIIONIOB. I[OCTI/DKCHI/IH CCIICKIIUHN paCTeHHﬁ, JKHUBOTHBIX U
MUKPOOPTaHU3MOB

buorexHonoruss kak oOTpaciab IpPOU3BOACTBA. ['€HHas HHXKEHepusa. OTambl CO3JaHUA
pexomOunantHoi JIHK wu Tpancrennsix opranuszmoB. Kierounas wumxenepus. Kietodnsle
KyJbTYpbl. MUKPOKJIOHANIBHOE pa3MHOKeHHE pacTeHuid. KioHupoBaHue BBICOKONPOIYKTHUBHBIX
CEIbCKOXO3SMCTBEHHBIX OPTraHU3MOB. OKOJOTHYECKHE U JdTHYeckue mnpodbimembl. MO —
FeHeTUYECKU MOAU(ULIIMPOBAHHBIE OPTaHU3MBbI

KJIacC
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DBOJIONUOHHAS OUOIOTUs

DBOITIONIMOHHAS TEOPHS U €€ MECTO B OMOJIOTHH.

CBuaeTenbCcTBa HBOMIONMNH. [laleOHTOIOTHYECKHE: TTIOCIIEA0BATEIFHOCTD TIOSBIICHUS BUIOB B
NAJICOHTOJIOTUYECKO JICTOTIHCH, TIepexoqHbIe popMbl. broreorpaduueckue: cXoAacTBO U
paznuuue dhayH u (GIop MaTEPUKOB U OCTPOBOB. DMOPHOIIOTMYECKHE: CXOJICTBA U PA3ITNIUS
3M6pI/IOHOB Pa3HbBIX BUAOB MO3BOHOYHBIX. CpaBHI/ITeJIBHO-aHaTOMI/I‘-IGCKI/ICI T'OMOJIOTHYHBIC,
aHaJIOTUYHBIC, pyIMMEHTAPHbIE OPTraHbl, aTaBU3Mbl. MOJIEKYJIIPHO-OMOXUMHUYECKHIE: CXOICTBO
MEXAaHU3MOB HACJIICACTBCHHOCTHU U OCHOBHBIX MeTaGOHI/I‘-IeCKI/IX HYTCﬁ Y BCEX OpTraHHU3MOB

1.2

OpomounonHas teopus Y. lapsuna. [Ipeanocsuiky BOSHUKHOBEHUS JapBUHU3MA. [[BIOKYIIE
CHJIBI 3BOJIIOLMH BUAOB 10 J{apBuHY (M30BITOUHOE Pa3MHOKEHNE IPU OTPAHUUEHHOCTH
pecypcoB, HeonpeIeIeHHass U3MEHYUBOCTh, O0pK0a 3a CyIIeCTBOBaHKE, €CTECTBEHHBIN 0TOOD)

1.3

Cunretndeckast Teopus 3Bostonuu (CTD) u oCHOBHBIE €€ TIOJI0KEeHHS. MUKPOIBOJTIOTIHSI.
HOHYJISILII/IH KaK €IMHUIa BUAa U 3BOJIFOIINN

1.4

JBuxymme cunbl ((akToOpbl) SBONIONWH BHIOB B MpUpoJe. MyTallMOHHBIA TPOIECC H
KOMOWHATUBHAS HM3MEHYMBOCTh. [lomymsimuoHHBIE BONHBI W Apeld reHoB. M3omsius u
murpanus. EctecTBeHHbIN 0TOOp — HampaBisrONyi (HakTop IBOMOIKMHA. DOPMBI €CTECTBEHHOTO
otbopa.

[Ipucnoco0IeHHOCTh OPraHU3MOB KaK pPe3yJbTaT 3BoJonuu. [Ilpumepsl mpucrnocoOiaeHui y
OpraHu3MoB. ApoMOP(O3bl U UANO0AAATITALIUH.

Bun u Bunoo6paszosanue. Kpurepun Buga. OcHOBHBIE (hOpMBI BUA00OPA30BaHUS:
reorpagpuueckoe, 3KOJIOrHIECKOe

1.5

MakposBomrorsi.  DPOpMbI  3BOJIOLUU:  (QHUIETHYECKas, IUBEPreHTHas, KOHBEpreHTHas,
napaiensHas. HeoOpatumocTs 3BOMIONMN

Bo3HUKHOBEHME U Pa3BUTHE KU3HU HA 3emiie

ﬂOHay‘IHBIe OpeACTaBJICHUA O 3apOKACHUUN KU3HU. Hay‘IHBIC THUITIOTE3bl BOSHUKHOBCHHA KU3HU
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Ha 3emse: aOWOreHe3 W TaHCHepMHUsA. XHUMHYECKas OJBOJIOUHUSA. JKCIEPUMEHTAIHLHOE
MOJTBEPXKJICHUE XHMHUYECKON »HBomtonnu. HadanbHble 53Tambl OHONIOTHYECKON HIBOIIOIIHH.
I'mnoreza PHK-mupa. IlepBbie kiieTku u ux 3Bosronus. DopMUpOBaHUE OCHOBHBIX I'PYII AKUBBIX
OpraHU3MOB

2.2

PazButue xxu3Hu Ha 3emuie 1o 3paM U nepuojam. Katapxeil. Apxeickas U MpoTepO30MCKas Pbl.
[Taneo3oiickas spa U ee NepUOIbl: KeMOPHICKUN, OPAOBUKCKUHN, CHIYPHUHCKHNA, JEBOHCKHUH,
KAMEHHOYTOJIBHBIH, IIEPMCKUN. Me3030lcKas 3pa U ee IEPUOIbL: TPUACOBBIN, IOPCKUM, MEIIOBOM.
KaiiHo3olickas 53pa u €€ TMepuOJbl: TNaAJICOr€HOBBIM, HEOICHOBBIM, AaHTPOIOICHOBBII.
XapakTepucTuKa KIMMaTa M TeoJIOTMYECKUX mpoueccoB. (OCHOBHBIE 3Tambl 3BOJIOLUU
pPacTUTENBHOTO M KHBOTHOTO MHpa. ApoMopdo3bl y pacTeHHH U KUBOTHBIX. llosiBieHue,
pacuBET ¥ BBIMUPAHKUE IPYI KUBBIX OPTaHU3MOB

23

CucreMa opraHMuecKkoro Mupa Kak oTpakeHue 3BoJitouuud. OCHOBHBIE CUCTEMATHUECKUE TPYIIIBI
OpraHU3MOB

24

OBoronus 4enoBeka. AHTPONOJIOrus Kak Hayka. PazButue npeacraBieHUNl O MPOUCXOKICHUU
YCJIOBCKaA. MCTOIII:I HU3YUCHUS AHTPOIIOICHE3A. CXOI[CTBa " pas3jinuuvsa 4YCJIOBCKAa W XHUBOTHBIX.
CucreMaT4eckoe NoJI0KEHUE YeTI0BEKa.

JBmwxymue cuibl (hakTopsl) aHTpororeHesa. HaciencTBeHHass H3MEHYMBOCTh M €CTECTBEHHBIH
ot6op. OOmecTBeHHBIN 00pa3 KU3HU, U3TOTOBJICHHUE OPYIUN TPy/a, MBIIIUICHHUE, PEUYb

2.5

OCHOBHBIE CTAaJIUM W BETBH HBOJIOIIMU YEJIOBEKA: aBCTpAJIONUTEKH, YenoBek ymenblid, YemoBek
npsMmoxoasaumi, YenoBek HeaHIaepTanbckuid, YenoBek pa3zymHbid. Haxogkum wHckomaeMmbIx
OCTaHKOB, BpeMsl CYyIIECTBOBAHUS, 00JIACTh PACIPOCTpaHEHUs, 00bEM TOJOBHOTO MO3ra, 00pas
JKU3HU, Opy AU

2.6

Uenoseueckne packl. OCHOBHBIE OOMNBIIME pachl: eBporeouHas (eBpasuiickas), Herpo-
aBcTpajioujHas  (PKBaTOpuajbHasi), MOHrojJoMgHas  (a3uarcko-amMepukaHckas).  UepTsl
MPUCTIOCOOJICHHOCTH TPEACTaBUTECH YeNOBEYECKMX pac K YCIOBUSM CYIIECTBOBAHHUS.
EnunctBo uenoBeueckux pac. Kpurnka pacuszma

OpranusMbl 1 OKpy>Karolias cpeia

OKojorus Kak Hayka. 3aJaud M pas3/eibl 3KOJIOTMH. MeToabl SKOJIOIMUECKUX HCCIIEJOBAHMM.
Dkonornyeckoe MupoBo33peHue. Cpenbl 0OMTaHHS OpPraHU3MOB: BOJHAs, HA3€MHO-BO3YyIIIHAS,
[IOYBEHHAs1, BHYTPUOPTaHU3MEHHAs

3.2

Oxonorndeckue dakropel. Knaccudukanuss skomornyeckux  (HaKTOpOB:  aOMOTHUECKHE,
OMOTHYECKUE W aHTPOITOTEHHBIE. JIeiCTBUE SKOIOTUIECKUX (aKTOPOB Ha OPTaHU3MBI

33

AOuoTtudeckre (hakTopbl: CBET, TeMIlepaTypa, BIaXHOCTh. Dotonepuonusm. [Ipucnocobnenus
OpPTraHU3MOB K JICHCTBHIO aOMOTHYECKUX (haKTOPOB. bruosornueckue puTMbl

3.4

Bbuotnueckue Qaxropbl. Buasl OMOTHUECKMX B3aWMOJEHCTBHMIA: KOHKYPEHIHS, XHUIIHUYECTBO,
NapasuTU3M, MYTyajdu3M, KOMMEHCAIU3M (HaxJeOHMYECTBO, KBAPTUPAHTCTBO), aMEHCAJIU3M,
HelTpanu3M. 3HaueHHe OWOTHYECKMX B3aWMOJICHCTBUN Ui CYLIECTBOBAaHMS OpPraHU3MOB B
MIPUPOTHBIX COOOIIECTBAX

3.5

DKOJIOTHYECKHE XapaKTEPUCTUKU MOMyIauuu. OCHOBHbBIE MOKA3aTENH MOMYJISLIUU: YUCIEHHOCTb,
IUIOTHOCTh, POXKIAEMOCTh, CMEPTHOCTb, NPUPOCT, MHUTpauusd. JMHAMUKAa YHUCIEHHOCTH
TIOTTYJISILIAY U €€ PeryJIsIus

COOGH.[CCTBa " OKOJOTHYCCKUE CUCTCEMBI

CoobmecTBo opranu3mMoB — OuoneHo3. CTpyKTypbl OHOIIEHO3a: BHIOBas, MPOCTPAHCTBEHHAS,
Tpodudeckas (rumieBas). Bunbi-nomuHanTel. CBsi3u B OMOIIEHO3€

4.2

DKoyiorudeckue CcucteMbl (dkocucteMbl). [loHaTHe 00 3KocHUCTeME H  OHOTEOIICHO3E.
OyHKIIMOHATIBHBIE KOMITIOHEHTHl OKOCHCTEMBI: MPOAYICHTHI, KOHCYMEHTBI, PpPEIYICHTHI.
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KpyroBopoT BemiecTB M MOTOK JHEPTUU B 3KocucTeMe. Tpodudeckue (MHIIEBBIC) YPOBHH
skocuctembl. [lumeBsle nenu u cetd. OCHOBHBIE TIOKa3aTelM SKOCHCTEMBI: OHoMacca,
OPOAYKUUS. OKOJOTMYECKUE NHMpaMHIbl: NPOAYKIMH, YHUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOHUMBOCTb, CAMOpEryJanus, pazsutue. Cykueccus

4.3 [IpupoaHbie  HKOCUCTEMBI. JKOCHCTEMBI 03€p M pEK. OKOCHUCTeMa XBOWHOIO  WJIHU
HIMPOKOJINCTBEHHOIO JIECA.

AHTpPONOT€HHBIE IKOCUCTEMBI. ATPOIKOCHCTEMBI.  YpOoskocuctembl. buonornueckoe u
XO035CTBEHHOE 3HAUEHHE arpOIKOCHCTEM U YPOOIKOCHCTEM.

buopaznooOpazue kak (akrop ycroumBocTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOro
pazHooOpa3us Ha 3emiie

4.4 VYuenne B.U. Bepnaackoro o omochepe. I'panuisi, coctaB u cTpykTypa Omocdepni. Kuoe
BemectBO U ero (Qynkmuu. OcobeHHocTH Onocdepbl Kak TIIOOATBHOW IKOCHUCTEMBI.
JunamMuueckoe paBHOBecre M oOpaTHas CBsi3b B Ouocdepe. KpyroBopoTbl BemecTB
OMOreOXMMHUYECKHUE ITUKIIBI dJIEMEHTOB (yriiepoa, a3ora). 30HaIbHOCTh Ouocdepbl. OCHOBHBIC
OMOMBI CyIIH

4.5 UenosedectBo B Omochepe 3emin. AHTpOINOTeHHbIE HM3MEHEHHS B Ouocdepe. ['mobanbHbIE
HKOJIOTUYECKHUE MPOOIIEMBI.

OcHOBa paIMOHAILHOTO YIPABICHHUS TMPHPOJHBIMH pecypcaMd M WX HCIIOJIb30BaHUE.
JlocTmkeHust OMOJIOTHH U OXpaHa MPUPOIBI

IIposepsiemble Ha EI'D no Omosormm TpeOGoBaHUsI K pe3yJbTaTaM OCBOCHHSI OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpaMMBbI CpeIHero o01ero 00pa3oBaHus

Jl7is mpoBeACHUSI €IMHOTO TOCYAAPCTBEHHOTO dK3aMeHa 1o Ouonoruu (nanee — EI'D mo Guonorum)
UCIIOJIb3YETCS MepedeHb (KoaudukaTop) mpoBepsieMbIX TpeOOBaHUN K pe3ylbTaTaM OCBOSHHUS OCHOBHOM
00pa3oBaTebHON MTPOTPaMMBI CPEIHETO 00IIero 00pa30BaHuUs U AIIEMEHTOB COJCPIKAHMUS.

Koo IIposepsiemvie mpebosanus K NPEOMEmHbIM Pe3yIbmamam 0C80eHUsi OCHOBHOU
npoeepsemozo 00pa308amenbHol NPOPaAMMbL CPeOHe20 00ue20 0opa306anUs
mpebosanus
1 CdopMupoBaHHOCTH 3HAHUN O MECTE M POJIM OMOJIOTHH B CUCTEME €CTECTBEHHBIX HAaYK, B

(dbopMUPOBaHUN COBPEMEHHOM €CTeCTBEHHOHAYYHON KapTHHBI MHUpa, B TIO3HAHUU
3aKOHOB NPUPOJbI U PCUHICHHUU KU3HCHHO BAXXHLIX COUUAJIbBHO-3TUYCCKHUX,
SKOHOMHUYECKUX, IKOJIOTHYECKUX MPOOIIeM YeTIOBEUECTBA, a TAKXKE B PEIICHHH BOTIPOCOB
paIMoOHAILHOTO IPUPOAONOIH30BaHNUs, B (POPMUPOBAHIH IEHHOCTHOTO OTHOIICHHUS K
pUPO/Ie, OOIIECTBY, YETOBEKY; O BKIAJE POCCUHUCKUX U 3apYyOCKHBIX YUEHBIX—OHOJIOTOB
B pa3BUTHE OMOJIOTHUHN

2 Brangenue cucremMoii 3HaHH 00 OCHOBHBIX METOAAaX HAYYHOTO IMO3HAHUS, UCTIONH3YEMbBIX
B OHOJIOTMUECKHX HCCICAOBAHUAX JKHUBBIX OOBEKTOB M JKOCHUCTEM (OIHCAHHUE,
U3MEpeHne, TpOBeACHHE HAOMIOAeHMIl); crmocobaMu  BBIABICHUS W OLICHKH
AHTPOTNIOTEHHBIX H3MEHEHHH B IPUPOJIE.

VYMeHHe BBIABUTATh THUIIOTE3bI, IPOBEPATh WX OKCICPUMEHTAIBHBIMUA CpPEJICTBAMU,
dbopMyupys 1IeNb UCCIIECIOBAHMS, aHATM3UPOBATh IMOJYYEHHBIE PE3yJIbTaThl U JIeJaTh
BBIBOJbI.

BrlisiBiIeHHE 3aBUCUMOCTH MEXKIY UCCIIEAYyEMbIMHA BEIMYNHAMHU, OOBSICHEHUE
MOJTyYEHHBIX PE3YIbTATOB U ()OPMYJIUPOBAHKUE BHIBOJIOB C HCIIOIH30BAHHUEM HAYYHBIX
MIOHATUH, TEOPUN U 3aKOHOB

3 YMeHue  BianeTb ~ CUCTEeMOH  OWMOJIOTMYECKUX  3HAHWUH, KOTOpas  BKIJIIOYACT:
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OCHOBOIOJIararolye 6MoI0rHueckue TEPMHUHBI U MOHATUS ()KU3Hb, KJIETKA, TKaHb, OpTaH,
OpraHu3M, BUJI, TIOMYJISINS, SKOCUCTEMa, OMOIIeH03, Onocdepa; MeTaboIu3M, TOMEOCTa3s,
KJICTOYHBIA ~ WMMYHHUTET, OWOCHHTe3  Oenka, OWOMOIMMEpPHI, JHUCKPETHOCTb,
CaMOpETyJISIIus, CaMOBOCIIPOU3BEICHNUE, HaCJIEICTBEHHOCTb, U3MEHYUBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ounonoruveckue Teopuu: kietouHas Teopus 1. IlIBanna, M. lllneiinena, P. Bupxosa;
KJIOHAJIBHO-CEeKTUBHOr0o uMMmyHuteta II. Opnux, W.M. MeynukoBa, XpoMOCOMHas
Teopusi HaciuencTBeHHoctu T. Moprana, 3akoH 3apoapimeBoro cxoxacrsa K. bapa,
3BOMOLMOHHAA Teopuss Y. JlapBuHA, CHHTETHYECKass TEOpHsS HBOJIOLHMH, TEOPUS
antporioreHeza Y. Jlapeuna; Teopuss  Oumoreornenoza B.H. CykaueBa; yueHume
H./. BaBmwiioBa 0 1eHTpax MHOrooOpa3us W MPOUCXOXKICHHUS KYJIbTYPHBIX PACTCHUH,
yuenue A.H.CeBepuoBa 0 TyTIX MW  HampaBJICHHUSIX  HSBOJIIOIUH, YyYCHHUE
B.M. Bepranckoro — o Owocdepe); 3akoHBl (eAMHOOOpa3us IMOTOMKOB IEPBOTO
NIOKOJICHUS, pACIICIJICHUS] TPU3HAKOB, HE3aBUCHUMOIO HAcCJIEJOBaHUs IPU3HAKOB
I'. Menpens; CLEIIEHHOIO HAacIeI0BaHMUs IPU3HAKOB M HAapYyIIECHUS CLEIUIEHHUs] T€HOB
T. Moprana; roMOJIOTHYECKHUX PsIOB B HAacJIeACTBeHHOM u3MeHunBocty H.M. BaBunosa;
reHeruyeckoro paBHoBecus Jx. Xapau u B. BaiinOepra; 3apojbpIlIeBOro CXOACTBA
K. Bapa; 6uorenernueckuii 3akon J. ['ekkens, ®. Mroepa);

MPUHLIUIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaBuia (MuaHuMyMma lO. JInOuxa, 5KOJOTHYECKOW MUpaMHUIbl YHUCENI, OMOMacChl M
SHEPTHH);

runote3sl  (koauepatHoi A.W. Onapuna, mnepBuuyHoro OynboHa Jk. XonneitHa,
mukpocoep C. oxkca, pudosuma T. Yek)

YMGHI/IG pemaTL IIONCKOBEIC 6I/IOJIOFI/I‘-IGCKI/I€ 3aJa4u, BBIABIIATH HpI/I‘-II/IHHO-
CIICJICTBEHHBIC CBSI3M MEXK]Ty MCCIIEyeMBIMH OMOJIOTHYECKUMHU 00BEKTaMH, TPOIECCaMH
U SIBJICHHUSIMH; JIeIaTh BBIBOJIBI M POTHO3BI HA OCHOBAHHMH ITOJTYYCHHBIX PE3yJIbTATOR;
COCTaBJISATh TCHOTHITHYCCKHUE CXEMBI CKPEIIUBAHUS )T Pa3HBIX THIIOB HACIICIOBAHHMSI
MPU3HAKOB Y OPraHU3MOB, COCTABJIATH CXEMBI TICPEHOCA BEIIESCTB U SHEPTHH B
9KocHUcTeMax (IIENU MUTAHUs, TTUIIEBBIC CETH)

YMeHue ycTaHaBIMBATh B3aUMOCBSI3U MEKIY CTPOCHUEM U (DYHKIMSIMU: OPTaHOUIOB,
KJIETOK Pa3HbIX TKaHEH, OpraHaMu U CUCTEMaMU OPraHOB y PACTEHUN, JKUBOTHBIX U
YCJIOBCKA; MCIKAY STallaMn O6M€Ha BCIICCTB, dTallaMHM KJICTOYHOI'O HUKJIA U ) KU3HCHHBIX
IIMKJIOB OPTaHU3MOB; dTallaMy SMOPHUOHATIBHOTO Pa3BUTHS; TCHOTUIIOM M (DEHOTHTIOM,
dbenoTunom u GpakTopamMu Cpeibl OOUTAHUS; MPOIIECCAMU BOJIIOIIUH; TBHKYIIIUMHI
CHJIaMH aHTPOTIOT'eHE3a; KOMIIOHEHTAMH Pa3IMYHBIX SKOCHCTEM H MPUCITOCOOTICHUIMH K
HUM OPTaHU3MOB

YMeHue BBIICIATh CYIIECTBEHHbBIE TPU3HAKY:

CTPOCHUS BUPYCOB, KJIIETOK NMMPOKAPHOT M SYKAPHOT; OJHOKIETOUHBIX 1 MHOTOKJIETOYHBIX
OpPraHu3MOB, BUJIOB, OMOT€OLIEHO30B, IKOCUCTEM U OnOC(ephl; CTPOCHUSI OPraHOB U
CHCTEM OpraHOB PACTEHH, )KMBOTHBIX, YEJIOBEKA; MPOIIECCOB KU3HEACATEIbHOCTH,
NPOTEKAIOIINX B OPraHu3MaXxX PaCTEHHIA, )KUBOTHBIX U YEJIOBEKA; OMOJIOTHIECKUX
MPOIIECCOB: 0OOMEeHa BemecTB (MeTabosn3M), HHGOPMAIIMK B MPEBPAIICHUSI SHEPTHH,
OpoxeHus1, aBTOTPO(PHOTO U reTepOTPOPHOTO TUIOB MUTAHUS, (POTOCHHTE3a 1
XEMOCHHTE3a, MHTO03a, Mei03a, TaMeTOreHe3a, SMOPHOTeHe3a, MOCTAIMOPHOHAIBHOTO
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Pa3BUTHUS, pA3MHOKEHUS, HHIMBUTyaJIbHOTO PAa3BUTHsI OpraHu3Ma (OHTOTeHe3a),
B3aUMOJICHCTBUS T€HOB, T€TEPO3MUCA; ACHUCTBUI NCKYCCTBEHHOTO OTOOpA,
CTaOUITM3UPYIOILETO, ABIKYILETO U Pa3phIBAIOLIET0 €CTECTBEHHOTO 0TO0PA;
AJIONATPUUECKOr0 U CUMIATPUUYECKOT0 BUI00OPA30BAHNS; BIUSHUS JBUKYIIUX CHIT
HBOJIIOIMH HA TeHO(OH]T TOMYJISAIMH; TPUCTIOCOOICHHOCTH OPTaHU3MOB K Cpefie
oOuTaHuUs, YepeJOBAHNUS HATIPABIICHHUH SBOJIIOIIUH; KPYTOBOPOTA BELIECTB U MOTOKA
SHEPTUU B IKOCHCTEMAX

C(bOpMI/IpOBaHHOCTB YMGHI/IH BBIACISATH CYIJ_ICCTBCHHBIG HpI/IBHaKI/I BI/IpyCOB, KJICTOK
MPOKAPUOT M DYKApUOT;, OJHOKJICTOYHBIX W MHOTOKJICTOYHBIX OpPraHW3MOB, BHJIOB,
OMOTEOIIEHO30B U PIKOCHUCTEM; OCOOCHHOCTH MPOIIECCOB 0OMEHA BEIIECTB U MPEBPAICHUS
SHEPruu B KIETKe, (OTOCHHTE3a, IUIACTHYECKOIO0 M JHEPreTHYeCKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeiH03a, OIUIOJIOTBOPCHHS, Pa3BUTHSI U  Pa3MHOXKEHUS,
UH/IMBUYAJIbHOTO PAa3BUTHUS OpraHu3Ma (OHTOreHe3a), OOpbOBbl 3a CyIIECTBOBAHHE,
€CTECTBEHHOT'0 0TOOpa, BHI000pa30BaHUS, MPUCIIOCOOJICHHOCTH OPTaHW3MOB K Cpejie
O6I/ITaHI/ISI, BIIMSAHUA KOMIIOHCHTOB 3KOCHUCTEM, aHTpOHOFeHHLIX I/I3MCHGHI/II71 B
IKOCHCTEMax CBOEH MECTHOCTH, KPYroBOpOTa BEIIECTB M MPEBPAIICHUS JHEPTHH B
ouocdepe

YMeHue Ucnoiab30BaTh COOTBETCTBYIOIINE apIyMEHThI, OMOJIOTHYECKYI0 TEPMUHOJIOTHIO
U CHUMBOJIMKY Ul JIOKa3aTelbCTBa POJCTBA OPraHU3MOB PAa3HBIX CHUCTEMATUYECKUX
TPYMI; B3aMMOCBSI3M OPraHU3MOB M Cpe/lbl OOMTaHMs; €IWHCTBA YEIOBEUECKHX pac;
HEOOXOIMMOCTH 370pOBOro 00pas3a JKHM3HH, COXpPaHEHUS pPa3HOOOpa3us BHUIOB U
HKOCHCTEM KaK YCJIOBHSI COCYLIECTBOBAHMS IPUPOBI U YETIOBEUECTBA

YMeHHe KpUTHYECKH OICHHMBAaTh HH(POpPMAIMI0O OHOJIIOTUYECKOTO  COJCpPIKAHUS;
UHTEPIPETHPOBATh ITUYECKHUE AacCIEeKThl COBPEMEHHBIX HCCICIOBAHUNA B OWOJIOTHH,
MEIUIIMHE, OWOTEXHOJOTHH; pPacCMaTpUBaTh TJI00aTbHBIE IKOJIOTHYECKHE IMPOOJIEMBI
COBPEMEHHOCTH, ()OPMHPOBATH 110 OTHOLICHUIO K HUM COOCTBEHHYIO TIO3HIIUIO

Ilepedyennb 31eMeHTOB coepkaHusi, npoBepsieMbIX Ha EI'D no omosnorun

Koo

IIposepsiemvlii snemenm cooeporcanus

1

buomnorns xak HayKa. ’KuBBIe cHCTEMEBI B UX HN3YUYCHUC

1.1

CoBpemeHHast Ouojorusi — KOMIUIEKCHasi Hayka. buosjormueckue Haykd M HU3ydaeMble HUMU
npo6isiembl. @yH1aMEHTaNbHbIE, IPUKJIaHbIE U MOMCKOBBIE HAYYHbIE UCCIIEIOBAHMS B OMOJIOTHH.
3HavyeHne OWoJOTHH B (OPMHPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAYYHOW KapTHHBI MUpa.
[Ipodeccuu, cpsizanHbie ¢ Ouosiorveld. 3HaAUeHHWE OHMONOTHH B TPAKTHYECKOW IEATEIBHOCTH
YeJI0BEKa: MEULIUHE, CEIIbCKOM XO035HCTBE, IPOMBILUICHHOCTH, OXPaHE IIPUPOBI

1.2

JXKuBble cucTeMbl Kak MpeaMeT u3ydeHust Ouonoruu. CBONCTBA JKUBBIX CHUCTEM: EIHHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh M LEJIOCTHOCTb, CJOXHOCTh U YIOPSIOYEHHOCTb
CTPYKTYpbI,  OTKPBITOCTh, = CaMOOpTaHU3allMs, CaMOBOCIPOU3BEIEHUE,  Pa3qPaKUMOCTh,
WU3MEHYUBOCTb, POCT U Pa3BUTHE.

YPpOBHM OpPraHU3aIMu )KUBBIX CUCTEM: MOJIEKYJIAPHBIN, KJIE€TOYHBIN, TKAHEBBIN, OPraHU3MEHHBIH,
HOIYJIAIUOHHO-BUAOBOM, 3KOCHCTEMHBIN (OuoreoneHoTndeckuii), oOuocdepnsiit. Ilpomeccsl,
NPOMCXOIAIINE B JKMBBIX cHucTeMax. OCHOBHble mNpu3Haku >kuBoro. JKu3Hb Kak Qopma
CYILIECTBOBaHMS MaTepuu

1.3

Metonel Ouonoruyeckoil Hayku. HaOmioneHue, u3MepeHHE, SKCICPUMEHT, CHUCTeMaTH3alus,
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MeraaHanu3. [loHdATHe O 3aBUCMMOM W  HE3aBUCHMOM IiepeMeHHOHM. IlnanupoBanue
skcniepumenTa. [loctaHoBka U mpoBepka runore3. Hynesas rumotesa. Ilonstie BeIOOpKU U ee
JOCTOBEpHOCTh. Pa30poc B Ouonornyeckux AaHHbIX. OLlEHKAa JOCTOBEPHOCTH IOJIyYEHHBIX
pe3ynbraroB. [IpUYMHBI HCKa)KEHUS PE3yNbTATOB JKcrepuMeHTa. [IoHATHE CTaTHCTHYECKOTrOo
TecTa

Kiierka kak Ouosiornueckas cucrema

Knerka — cTpykTypHO-()yHKIIMOHABHAS €MHULA KUBOTO. McTOpust OTKPBITUS KiIEeTKU. PaboTh
P.I'yka, A.JleBenryka. Knerounas teopust (T.IlIBann, M. llnelinen, P. BupxoB). OcHOBHBIE
IIOJIOKEHUSI COBPEMEHHOM KJIETOUYHON TEOPUHU.

MeToapI MOJIEKYJIIPHOHN M KJIETOYHON OMOJIOTHH: MUKPOCKOTHS, XpomaTorpadus, diaeKTpodopes,
METOJl MEYEHBIX aTOMOB, AU (epeHIInaNIbHOE HEHTPUPYTUPOBaHNE, KYJIbTUBUPOBAHUE KIIETOK

2.2

XUMHUYECKUN COCTaB KIETKU. Makpo-, MUKPO- U yJIbTpaMUKPO3JIEMEHTHI. Boma u ee ponp Kak
pacTBOpHUTEINsl, peareHTa, ydacTHe B  CTPYKTYPUPOBAaHMM  KIETKH, TEIUIOPETYJISLHUU.
MuHepanbHbIC BEIIECTBA KIETKH, UX OUOJIOTHYECKasi posib. POIb KATHOHOB M aHMOHOB B KIIETKE.
buonorndeckue momumepbl. benku. AMUHOKUCIOTHBIM cocTaB OenkoB. CTPYKTYphl OEITKOBOMA
monekynbl. IlepBuuHast cTpykrypa Oenka, NeNTHAHAs CBsI3b. BTopuuyHas, TpeTUYHAs,
YeTBepTUYHAsE CTPYKTyphl. Jlenatypamus. CpoiictBa OenkoB. Kiaccudukamus Oenkos.
buonornueckne PyHKIMN OEITKOB.

YrneBonpl. MoHOcaxapuapl, AWCAaxXapuibl, OJUTOcCaxapuibl MU Mojaucaxapuabl. OOmui 1IaH
CTpOeHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIiieBo10B. brojornueckue GpyHKIUM yrieBo10B.
Jlunmuaer. 'mapodunsHo-TUapOodoOHBIE cBoOMicTBA. Knaccudukanus munuaos. Tpuriaurepumsl,
dboconunuabl, BOCKH, CTepouabl. buonormueckue QyHkmuu aunuaoB. OOmue cBoCTBa
OMONOTUYEeCKIX MEMOpaH - TEKy4eCTh, CHOCOOHOCTh K CAaMO3aMbIKaHHUIO, TTONYTPOHUIIAEMOCTb.
Hyxneunosslie kucnotel. JITHK u PHK. Crpoenne HyknenHoBbix kucinoT. Hykneornael. [IpuHnmn
kommiemMentapoctu. IlpaBwio Yapragpgpa. Crpykrypa JHK — #aBoifHas — crupalib.
Mecronaxoxaenue u ouonornyeckue Gynkuu JJTHK. Buast PHK. ®ynknuu PHK B knetke.
Ctpoenune monekyiasl AT®. Makpospruueckue cBsa3u B MoJiekysne AT®. buomornueckue
bynkunn AT®. BoccraHOBIEHHBIE TMEPEHOCUYHMKH, UX (PYHKIMU B KieTke. CEKBEHHpPOBAHUE
JIHK.

CtpykTypHas Owonorus: OHOXMMHYECKHEe © OWOPU3NYECKHE HCCIIEIOBaHMUs COCTaBa U
MPOCTPAHCTBEHHOU CTPYKTYPBI OMOMOJICKYJT

23

Tumnbl KJIETOK: JSyKapuoTHYecKas U Ipokapuotudeckas. CTpyKTYpHO-(QYHKIHMOHAIbHbIE
00pa3oBaHUs KIETKH.

Crpoenune mpokapuoThyeckor kieTku. Kierounas crenka Oaktepuit um apxeil. OcoOeHHOCTH
CTpOeHHUsI TeTepoTpodHON U aBTOTPO(DHON MPOKAPUOTHIECKUX KIETOK. MeCTO U POJIb MPOKAPHUOT
B OMOLIEHO3aX.

Ctpoenne u (GyHKIMOHUPOBAHWE DJYKApUOTHYECKOW KieTku. [lmasmaTtudeckas memOpaHa
(mnazmanemma). CTpykTypa ma3MaTudeckod MeMmOpaHbel. TpaHCHOPT BeHIECTB  4Yepe3
IUIa3MaTHYECKyl0 MeMOpaHy: maccuBHBIA (muddy3us, obneryenHas nugp¢ys3us), aKTUBHBIA
(mepBUYHBIA M BTOPUYHBIM aKTUBHBIA TpaHcnopt). [lomymponunaemocts mMeMOpansl. Pabora
HATPHUI-KaJMeBOro Hacoca. DHAOIMTO3: MMHOLUUTO3, parounTo3. Dk301uTo3. Kierounas cTeHka.
Crpykrypa ¥ QyHKIIMN KJIETOYHON CTEHKH pACTEHUM, TPUOOB.

[urommazma. [luro3onb. I[lutockener. /[IBwkeHue uwuromiazMbl. OpraHowabl  KIETKH.
OmxHomMeMOpaHHBIC OpTraHOWIBLI KJIETKU: dHAomuiazmatudeckas cetb (DIIC), ammapat ['ombmxw,
JU30COMBI, X CTPOE€HHE U (QYHKIMH. B3auMoCBs3b OJHOMEMOpaHHBIX OPraHOUAOB KIIETKH.
CrtpoeHue TpaHyIsipHOTO peTukyiayMa. CHHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KIETOYHBIX
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meMmOpaH. ['magkuii (arpaHyssspHBINA) 3HIOMIIA3MATHYECKUN peTUKyIyM. CekperopHas (QyHKIHS
annapara ['onbmku. TpaHcnopT BelecTB B KileTke. Bakyonu pacTuTenbHbIX kieToK. KiieTouHbli
cok. Typrop.

[TosryaBTOHOMHBIE OPTaHOUABI KJIETKU: MUTOXOHIPHH, IUTACTULBL.

Crpoenue 1 QyHKIUN MUTOXOHAPHUNA U miacTtul. [lepBuuHble, BTOPUUHBIE U CIOXKHBIE TUIACTHIbI
(OTOCHHTE3UPYIOIINX  dyKapuoT. XJIOPOMJIAcThl, XPOMOIUIACTBI, JIEHKOIMIACTBl  BBICIIMX
pacTeHun.

HememOpannsie opranouas! kieTku CTpoeHne u GyHKIUN HEMEMOPAHHBIX OPraHOUIOB KIIETKH.
PuGocombl. MukpodunamenTsl. Mpbleunsle KiIeTkH. MukporpyOouku. Kietounsiit menrp.
Crpoenue u IBHKEHHE )KTYTUKOB U pecCHUYEK. MHUKpOTpyOOUKH IUTOIIIAa3MBblL. LIeHTpHOIb.
Snpo. ObGonouka siapa, XpoOMaTHH, KaproIia3Ma, SIPBIIIKHA, UX CTPOeHUE U PyHKIUU. SnepHbIi
OenKoBBIN MaTpuKc. [IpocTpaHCTBEHHOE PacCIIONOKEHHE XpOMOCOM B MHTEpda3sHOM siape. bemku
XpOMaTHHA — TUCTOHBI.

Knerounsle BkirodeHus. CpaBHHUTENbHAs XapaKTEPUCTHKA KIETOK JYKapHUOT (pacTUTENbHOM,
JKUBOTHOM, TPUOHOI)

24

AccUMMIISIIIMSL. U AUCCUMHJISIUS — JIB€ CTOPOHBI MeTabonu3ma. Tumbl oOMeHa BeIeCTB:
aBTOTPOGHBIN U reTepoTpoHBINA. YUacThe KUCIOpoaa B 0OMEHHBIX MpoIieccax. DHEPreTHIECcKoe
oOecnieuenue kieTku: npespamienue AT® B 0OMeHHBIX npoueccax. PepMEHTaTUBHBINA XapakTep
peakmui KJIeTouHoTo MeTabonu3ma. DepMeHThI, UX CTPOEHHE, CBOMCTBA M MEXaHHU3M JICHCTBUSI.
Kodepmentsl. Otnnuns GpepMEHTOB OT HEOPraHMUYECKUX KaTaau3aTOpOB. benku-akTuBaTOphl U
OEIKU-UHTMOUTOPBl. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX pPEAKUHUH OT pa3IM4YHbIX
(bakTopoB.

IlepBUYHBI CHHTE3 OpPraHMYECKUX BewecTB B KieTke. dorocuHTe3. Poisb XJoporacToB B
nporecce GporocunTesa. CreroBas u TemMHoBas ¢asbl. [IpogykTuBHOCTH oTOCHHTE3a. BriusHue
pa3uyHbIX (PaKTOPOB HAa CKOPOCTH (POTOCHHTE3A. 3HaUCHUE (POTOCUHTESA.

XemocuHrte3. Pa3HooOpa3ue OpraHM3MOB-XEMOCHHTETUKOB: HHUTPUPHLIUPYIOUIHE OaKTepuH,
JKeIe300aKTepuu, CepoOaKTeprH, BOJAOPOIHBIEC OAKTEPHH. 3HAUYCHHUE XEMOCHHTE3A.

AnaspoOHble opraHu3Mbl. Buael Opoxenus. IIponykTsl OpokeHHMsT M HMX HCIOJIb30BaHUE
YEeJIOBEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKThI OMOTEXHOJOTHH M BO3OYIUTEIH
0ose3Hel.

AspoOHBIE OpTaHU3MBI. DTallbl SHEpreTHIeckoro oomena. [loaroroButenpHbIN dTan. [ ukonus -
0ECKHUCIOPOAHOE pacIeIVIEHUE TIIIOKO3bI.

buonornueckoe OkKHCIEHME, WIM KIETOYHOE JbIXaHWe. Poiabp MUTOXOHApPHI B IIpoueccax
O6uonornyeckoro okucinenus. Lluknmuyeckue peakuuu. OxucnutensHoe (GochopHIIpOBaHUE.
[IpeumymiecTBa a’poOHOrO myTH OOMEHa BEIIECTB Mepel aHa’poOHBIM. DPPEKTUBHOCTD
SHEPreTHYeCcKOro ooMeHa

2.5

Peakuuu wmaTpuyHoro cuHTe3a. I[IpMHIMI KOMIIJIEMEHTApHOCTH B PEaKLUUSIX MaTPUYHOIO
cuHTe3a. Peanmzanus HaciaeAacTBeHHOW wuWHGOpManuu. [ eHeTWYeCKWid KOJ, €ro CBOWCTBA.
Tpanckpunuus - marpuusbiii cuHte3 PHK. IIpuHIUMOBI TpaHCKpUIIIMHU: KOMILJIEMEHTAPHOCTD,
AHTUIIAPAJUIETbHOCTh, ACUMMETPUYHOCTh. TpaHCHsALMs U €€ dSTalbl. YYacTHe TPAHCHOPTHBIX
PHK B Ouocunreze Oenka. YcioBusi Omocunreza Oenka. KomupoBanwe amuHOKHCTOT. Ponb
pubocom B OMocuHTE3e OenKa.

Opranuzanys reHoMa y MpOKapHOT U 3YKapuoT. Perynsiusi akTHBHOCTH T€HOB Yy MPOKAapHUOT.
['mnore3a omepona (d.XKako6, XK. Mano). Perynsuus oOMEHHBIX MPOIECCOB B KIETKE.
Kiterounslii romeocras.

Bupycol — HeknerouHnble GOpMbI KU3HH M oOnuraTHble mnapasuThl. CTpoeHHE MPOCThIX U
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CJIO’KHBIX BUPYCOB, PETPOBHPYCOB, OakTepuodaros.
BupychHbie 3a0osneBanusi 4enoBeka, KUBOTHbIX, pactenuid. CIINJ, COVID-19, coumanbHble U
MEIUIUHCKHUE TPOOIEMBI

2.6

Knerounslii ik, ero mepuoabl u perymsnus. Marepdaza u muto3. OCOOEHHOCTH MPOIIECCOB,
nporekatomux B uHTepdasze. IloaroroBka kimeTku K JeneHuto. [IpecuHTeTHYECKUiA
(MOCTMUTOTUYECKUI), CHUHTETHUYECKUH M TOCTCHUHTETHYECKHH (MPEMHUTOTHUYECKHUI) MEepHOIbI
UHTEp(a3bl.

Matpuunslii cunte3 JIHK-permkanus. Ilpunnunel perukannn JIHK: xomIuieMeHTapHOCTS,
IIOJIyKOHCEPBAaTUBHBIM  CHUHTE3, aHTUNApauieapHOCTb. Mexanusm  pemukauunn — JJHK.
Xpomocombl. CTpoeHne xpomMocoM. Tenomepsl U TeaoMepas3a. XpOMOCOMHBINH HAabOp KJIETKH —
KapuoTun. JIWMJIOMAHBIA W TaIIOWAHBIA HAOOPHI XpOMOCOM. ['OMOJIOTHYHBIE XPOMOCOMBI.
[TonoBbIE XPOMOCOMBI.

Jenenne xnerkn — Muto3. Craguu MUTO3a M MPOMCXOAAINUE B HUX IPOLECCHL. THIBI MUTO3a.
Kapuokunes n nuroknHes. buosornyeckoe 3Ha4yeHre MUTO3a. Peryisnus MUTOTMYECKOTO LIUKJIA
kietku. [Iporpammupyemast KiieToqHast rHOesNb - aronTo3.

DyHKIMOHAJIbHASI TCHOMHUKA

Opranu3m kak OMOJIOTHYECKasi CUCTEMa

OIHOKIETOYHBIE, KOJIOHNAJIbHBIE, MHOTOKJIETOUYHBIE OPTaHU3Mbl 1 MHOTOTKaHEBBIE OPTaHU3MBI.
®dopMBl pa3MHOXKEHHUS OPTraHM3MOB: Oecroyioe (BKIIIOYash BET€TaTHMBHOE) M TOJOBOE. Bus
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CIIOPYJISILMS, (pparMeHTalus, KIOHHPOBAaHHUE.

[TonoBoe pazmuHoxeHue. [lonoBbie kineTku, Wik rametsl. Menos. Cragun merosa. [loBenenue
xpomocoM B Meno3ze. Kpoccunrosep. buosornueckuii cmbIci Meilo3a U IIOJIOBOTO IIpOLECCA.
Melio3 1 ero MecTo B )KU3HEHHOM LIMKJIE OPraHU3MOB.

[IpemzaponpiieBoe paszputue. ['ameroreHe3 y *UBOTHBIX. [lonoBeie xene3pl. OOpa3oBaHuEe H
pa3BuUTHE MOJOBBIX KieTOK. CrnepmaroreHe3 u ooreHe3. CTpoeHHE MOJOBBIX KIIETOK.
OmnogoTBOpeHHEe U SMOpPUOHAIBHOE pa3BUTHE JKUBOTHBIX. CrocoObl OMIIOJAOTBOPEHUS:
Hapy’KHO€, BHyTpeHHee. [lapTeHorenes.

NunuBunyanbHOE pa3BUTHE OpraHW3MoB (oHTOTeHe3). Cramuu SMOpHOTreHe3a J>KMBOTHBIX (Ha
npumepe Jsrymkn). po6nenue. Tunsr apodnenns. OcoOeHHOCTH IPpoOIeHUsT MIICKOTTHTAIOITNX.
3apoAbIIIEBbIE JIUCTKU (racTpyJisilius). 3aKjlaJka OpraHoB M TKaHEW M3 3apOJbIILIEBBIX JHCTKOB.
B3anMHoe BiMsiHME yacTel pa3BUBAIOLIETOCS 3apoAblima (AMOpHOHAIbHAS UHAYKIHKS). 3aKiIaaKa
IUTaHA CTPOEHUS KUBOTHOT'O KaK PE3yJIbTaT UEPAPXUUYECKUX B3aUMOECHCTBUI IT'eHOB. BiusHue Ha
SMOpPHOHAIFHOE DPAa3BUTHE PA3IUYHBIX (AKTOPOB OKpysKaromend cpeasl. Poct u pasButhe
KUBOTHBIX. [locTamMOproHaneHbIli Tmepuon. IlpsmMoe u HempsiMoe pasBuTHe. PasputHe c
MeTamopdo30M y OECHO3BOHOYHBIX M IO3BOHOYHBIX JKMBOTHBIX. bHolornyeckoe 3Ha4yeHUE
IPSIMOTO M HENPSIMOTO PA3BUTHSI, UX PACHPOCTpaHEHWE B INpupone. Tumbl pocTa KUBOTHBIX.
@DakTOphl PEryJsiUU POCTa KUBOTHBIX M denoBeka. CTaguu MoCTIMOPHOHAIBHOTO PAa3BUTUS Y
JKUBOTHBIX U 4yesoBeka. [leproipl OHTOreHe3a yenoBeka.

PasmHoxxenne u pasButHe pacteHuid. ['amerodur u cnopoput. Meiio3 B KU3HEHHOM IUKIE
pactenwmii. O6pa3oBaHue CIop B mpolecce Meiiosa. ['amerorenes y pacrenuii. OmiogoTBOpeHUE 1
Pa3BUTHE PACTUTENBHBIX OPraHU3MOB. J[BONWHOE OIUIOJOTBOPEHUE Yy LIBETKOBBIX PACTEHUH.
OO6pa3oBaHue 1 pa3BUTHE CEMEHU. MeXaHU3MBbI PETYJISIIUN OHTOT€HEe3a Y PACTCHUN U )KUBOTHBIX

3.2

Hctopusa cTaHOBJIEHUSA U Pa3BUTUSI T'€HETUKHU KakK HayKd. OCHOBHBbIE F€HETHUYECKUE TOHSTUS U
CUMBOJIbL. ['OMOJIOTHMYHBIE XPOMOCOMBI, AQJJICJbHBIE TE€HBI, aJbTEPHATUBHBIE TPHU3HAKH,
JIOMUHAHTHBIN M PEIEeCCUBHBIA MPHU3HAK, TOMO3UTOTAa, TETEPO3UT0Ta, YUCTAs JIMHUS, THOPHIBI,
reHotun, ¢eHotur. OCHOBHBIE METOJbI TEHETHKU: THOPUAOIOTHYECKHUN, HUTOJIOTUYCCKUM,
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MOJIEKYJIIPHO-T€HETUYECKU I

33

Monorubpunaoe ckpemuBaHue. IlepBoiii 3akoH MeHaens — 3akoH eauHooOpasus THOPHIOB
nepBoro nokosieHust. [lpaBuiio nomuHupoBanus. Bropoii 3akoH MeHens — 3aKOH paclleIICHHs
npu3HakoB. lluronornueckue OCHOBBI MOHOTHOPHAHOIO CKpelIMBaHUA. [ umore3a YHCTOTHI
ramer.

AHanusupyrouee ckpemyBanue. [IpoMexyTOuHBI XapakTep HacienoBaHMs. PaciuerieHue
MPU3HAKOB IIPU HETIOJTHOM JIOMUHUPOBAHUMU.

JurubpunHoe ckpemmBanue. TpeTuil 3akoH MeHaenss — 3aKOH HE3aBUCHUMOIO HACIICJIOBAHUS
npu3HaKoB. L{uTomornueckue OCHOBBI TUTHOPUIAHOTO CKPEIIUBAHUS.

CueruienHoe HacnenoBanue npusHakoB. Pa6otsl T. Moprana. CuersieHHOe HaclieZJIoBaHUE T€HOB,
HapyILIECHNE CLHEIIJICHUS MEXIy Ff€eHaMU. XpOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

I'enetnka mnosa. XpPOMOCOMHBIM MEXaHW3M ONpPEACNCHUs Toda. AYTOCOMBI M TOJIOBBIE
XpOMOCOMBI. ['OMOraMeTHBIM M TeTeporamMeTHhId Moj. ['eHeTHueckas CTPYKTypa IOJOBBIX
xpoMocoM. HacnenoBanue npr3HakoB, CHEIUIEHHBIX € MOJOM. ['€HOTHN Kak LIEJIOCTHAs CHCTEMa.
[InenioTponus — MHOKECTBEHHOE ACUCTBUE TeHa. MHOKECTBEHHBIN ajuienu3M. B3aumonencreue
HeaJlJIeNIbHBIX F'eHOB. KomiuiemenTapHocTh. Dnucras. [lonumepus

3.4

B3aumoneiicTBue reHoTuna u cpeabl mpu GopMUpoBaHUU GeHoTUMa. FI3MEeHYMBOCTh MPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHBbIE NPU3HAKU. BUIbl M3MEHUYMBOCTH: HEHACIEICTBEHHAs H
HacCJe/ICTBEHHAI.

MonudukanronHass u3MeHUYMBOCTh. Ponb cpenbl B (GopMuUpoBaHMM MOIU(DUKAIIMOHHON
n3MeHYnBOCTH. HopMa peakmum mpusHaka. BapuannoHHBIN psiag ¥ BapuanmoHHast kpuBas (B.
Horanncen). CoiicTBa MOIU(PUKATMOHHONW N3MEHUYUBOCTH.

T'enoTunnyeckas  w3MeHUHMBOCTHL. (CBOMCTBA  TI'€HOTUNHMYECKOH  HM3MEHUYHMBOCTH. BHOBI
TeHOTUITUYECKOW N3MEHYUBOCTH: KOMOMHATHBHAS, My TaIl[HOHHAS.

KoMOunaTiBHasT HM3MEHYMBOCTh. Mei03 W MOJOBOM Mmpomecc — OCHOBA KOMOWHATHUBHOM
U3MEHUYUBOCTH. POl KOMOWHATUBHON M3MEHYMBOCTH B CO3/IaHUU T€HETHYECKOTO pa3sHOOOpasus
B [Ipe/ieJIax OJTHOTO BHUJIA.

MyTainmonHas "3MEHYMBOCTh. BHIbl MyTanmii: TeHHbIE, XPOMOCOMHBIE, FTEHOMHBIE. CTIOHTaHHBIE
U MHAYUUPOBAaHHbIE MyTalMH. flnepHble M nOUTOIUIa3MaTthdeckue Myrauud. CoMaTthyeckue u
NoJIOBble MyTaluu. IIpyuuMHBI BO3HMKHOBEHHMs MyTauuid. MyTareHbl W HX BIUSHHE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAlMOHHOTO IIpoliecca. 3aKOH TOMOJIOTMUECKHX pSAJIOB B
HAaCJIEICTBEHHOU W3MEHYMBOCTHU (H.A. BaBusnos). Buesanepnas W3MEHYUBOCTh U
HACJIEICTBEHHOCTD

3.5

Kapuotun uenoBeka. MexayHapoaHas ImporpaMma MCCIEIOBAHUS T'€HOMa 4esnoBeKka. MeTojbl
U3y4YeHHUS TEHETUKH 4YeJIOBEKa: TIEeHEaJOTUYEeCKHil, OJM3HENOBbI, LUTOTeHETHYECKHII,
MOMYJISIIIMOHHO-CTATUCTUUECKUH, MOJEKyJIIpHO-reHeTuuecKuid. COBpEeMEHHOE OmpeJeeHne
TeHOTHUIIA: TOJIHOT€HOMHOE CEKBEHHUPOBaHUE, TEHOTUIIMPOBAHKUE, B TOM yucie ¢ nomoristo [11P-
aHanuza. HacneactBenHble 3a005ieBaHus yenoBeka. [ 'eHHbIe B XpOMOCOMHBIE OOJIE3HU YeIOBEKa.
bone3nn ¢ HacneACTBEHHON NPEnpacHoOKEHHOCThIO. 3HAUEHHWE MEIUIMHCKOM TE€HETUKH B
MPEIOTBPAILICHUH U JICYCHUU TeHeTHIECKUX 3a00sieBaHni yenoBeka. CTBOIOBBIC KIIETKU

3.6

JomecTukanus U celeKus. 3apoKIeHue CeeKuu 1 qomectukauuu. Yuenue H.M. BaBuiosa o
HEHTPax MPOUCXOKJIECHUS U MHOTOOOpa3usl KyJbTypHBIX pacTeHuid. Ponb cenexuuu B co3gaHuu
COpPTOB PacTeHUH U MOPOJ KUBOTHBIX. COPT, MOpOJa, MTAMM. 3aKOH TOMOJIOTHYECKUX PSAJIOB B
HacjeacTBeHHO# n3MenunBoctd H. M. BaBmiioBa, ero 3HaueHue 115 CEJICKIIMOHHON PabOTHI.

MeTompl ceneKIIMOHHON paboThl. ICKyCCTBEHHBIN OTOOP: MacCOBBIN M WHIUBHIYyATbHBIA. DTaIbI
KOMOWHAIIMOHHOMW celeKIuu. VcnpiTanue mpou3BoAUTENeH Mo MoTOMCTBY. OTOOD MO TEHOTHUITY C
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MOMOIIIBIO OIIEHKH (PEHOTHIA IIOTOMCTBA U OTOOP MO TE€HOTHITY ¢ ToMoIbio ananu3a J{THK.
HckyccTBeHHBIN MyTareHe3 Kak METOJl CEJICKIIMOHHOW paboThl. PaTuanMOHHBIN U XUMHYECKUMA
MyTareHe3 Kak HCTOYHHK MYyTalMid Yy KyJbTypHbIX (opMm opranusmoB. Vcnonb3oBaHue
T€HOMHOTO pPEeNaKTUPOBaHUS U MeToJ0B pekoMOMHaHTHBIX JIHK mist momydenust ucxomHoro
MaTepHuaa JJisl CENeKIUU.

[Torydyenue nonumniaonaoB. BHyTpuBuaoBas rubpuauszanusi. bau3kopoacTBEHHOE CKpEIIMBaHUE,
Wi uHOpuAMHT. HepoJCTBEHHOE CKpeUIMBaHUE, WIH ayTOPUIUHT. ['eTepo3nuc u ero MpUYUHBI.
Hcnonk3oBanue rereposuca B ceneknuu. Otnanennas rudpunusanus. [Ipeogonenne Gecruoaus
MEXBHUIOBBIX THOPUIOB. JIOCTHKEHHUS CENEeKIINU PACTCHUIA U dKUBOTHBIX

3.7

OOBeKThl, HCHOJB3yeMble B OHMOTEXHOJOTMH, — KJIETOYHBIE W TKaHEBBIE KYJIbTYpHI,
MHUKPOOPIaHU3MBbl, HMX XapakTepucTuka. TpaaunuoHHas OHOTEXHOJOIMs: XJyeOoIedeHue,
HOJIyYeHHE KHCIOMOJIOUHBIX IPOAYKTOB, BUHOAENHE. Mukpobuonorndeckuii cuute3. OObeKThI
MHUKpOOHONIOTHYecKUX TexHojorui. [IpomsBoacTBo Oenika, aMUHOKHUCIOT M BUTAMUHOB.
HckyccTBEHHOE OIUIOAOTBOPEHHE. PEKOHCTPYKIHsA SHICKICTOK M KIOHUPOBAHUE JKUBOTHBIX.
Meroz TpaHCIUIAaHTALUU A1ep KIETOK.

XpoOMOCOMHass W TeHHasg WHXKeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha M KOHCTPYUPOBAHME
pexomOunanTHeIX JIHK. JlOoCTHXKEHHSI M MEpCHEeKTHBBI XPOMOCOMHOW M T'€HHON WH)KEHEPHUH.
MenuuuHckre 6M0TeXHOIOTHH. VICTI0Ib30BaHue CTBOJIOBBIX KIETOK

Cucrema 1 MHOTOOOpa3ne OpraHMYECKOro MUpa

buonornueckoe pazHooOpasue opranm3MoB. CoBpeMEHHass CHCTEMa OPTaHWYECKOTO MHpa.
[TpunHtumb! KIaccupukauu opraHu3MoB. OCHOBHBIE CHCTEMATHYECKUE TPYIITHI OPTaHU3MOB.
OCOOCHHOCTH CTPOEHUS U JKU3HEIESITEIbHOCTH OJHOKIETOYHBIX OpraHu3MoB. baktepun, apxew,
OJHOKJICTOYHBIC FpI/I6bI, OJHOKJICTOYHBIC BOIIOpOCJII/I, I[pyme HpOTI/ICTBI. KO.HOHI/IaJIBHBIe
OpraHu3Mbl. J[BHKEHHE OJHOKIIETOYHBIX OPTaHMW3MOB: aMeOOWIHOE, JKIYTUKOBOE, PECHHYHOE.
3amuTa y OJHOKJIETOYHBIX OPraHu3MoB. Pa3ipakuMOCTh Yy OJHOKJIETOYHBIX OPIaHHU3MOB.
Taxcucer

4.2

MHOrokjeTouHble pacTeHus. B3anMOCBA3b YacTeil MHOTOKJIETOYHOTO OpraHusMma. TKaHu,
OpraHbl U CUCTEMBI OPraHOB MHOTOKJIETOYHOTO opranu3Ma. Opranusm Kak eMHoe 1enoe. TkaHu
pactenuil. TUIIBI pacTUTENBHBIX TKaHEW: 0OpazoBaTeIbHAasl, TOKPOBHAs, IPOBOJIAIIASA, OCHOBHAS,
mMexaHnueckasi. OcoOeHHOCTH CTpOeHHs, (PYHKIIMIA U PACTIONIOKEHUS TKaHEH B OpraHax pacTeHUi

4.3

BereraTuBHble M TreHepaTUBHbIE OpraHbl pacTeHui. DyHKIUM OPraHOB U CUCTEM OpPraHOB.
Kapkac pacrenuil. /[BukeHHe MHOTOKJIETOYHBIX PACTEHUI: Tponu3Mbl U HacTuM. Ilornomenue
BOJIbI, YIJIEKUCIIOTO ra3a U MUHEPAIbHbBIX BEIIeCcTB pacTeHUsIMU. Jlpixanue pacrenuit. Juddysus
ra3oB 4epe3 MOBEPXHOCTh KJIETKHU. TpaHCIOPTHBIE CUCTEMBI pacTeHU. Briaenenue y pacTeHui.
3anmTa y MHOTOKJIETOUHBbIX pacTennil. Kyrukyna. CpencTBa macCUBHOM M XUMUYECKOW 3aIIUTHI.
duroHUAEL.

PaznpaxumocTs U peryisnus y opranu3sMoB. PasapakuMOCTh M peryssiius Y MHOTOKJIETOYHbBIX
pacteHuii. PocToBBIE BellecTBa U UX 3HAYCHUE

4.5

MHOroKJIETOUHbIE JKUBOTHBIE. B3aMMOCBS3b YacTeli MHOTIOKJIETOYHOTO OpraHu3Mma. TKaHu,
OpraHbl M CHUCTEMBbl OPTraHOB MHOTOKJIETOYHOro opranu3Ma. OpraHu3m Kak €IMHOE LEJoe€.
I'omeoctas. TkaHM >KMBOTHBIX M 4YeJIOBEKa. THUIBI >KMBOTHBIX TKAaHEHW: SIHUTEIHANIbHAS,
COC/IMHUTEINIbHAS, MbIIeyHasi, HepBHasg. OCOOCHHOCTH CTPOCHHMs, QYHKIUA M PACIOIOKEHUS
TKaHEW B OpraHax *KMBOTHBIX U YEJIOBEKA

4.6

Opranel U CUCTEMBI OPTaHOB XMBOTHBIX. DYHKIIMM OpPraHOB U cuUCTEM opraHoB. Omnopa Tena
opranu3MoB. CKeneTsl OAHOKJIETOYHBIX W MHOTOKJIETOYHBIX JKMBOTHBIX. HapyxHblli u
BHYTpeHHUI ckeneT. CTpoeHue U TUIIbI COEAMHEHNS KOCTEN.
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JIBuKEHME MHOTOKJIETOYHBIX JKMBOTHBIX. [luTanume uBOTHBIX. IIMTaHMe TO3BOHOYHBIX
KHUBOTHBIX. JlpIxanue >kuBoTHBIX. KokHoe npixanue. XKabepHoe U JIerouyHoe JbIXaHHe.

JlpixaHWe TO3BOHOYHBIX JKMBOTHBIX. OBOJIIOIIMOHHOE YCIIO)KHEHHWE CTPOEHMSI  JIETKUX
MO3BOHOYHBIX JKMBOTHBIX. JlpIXaTenabHas cucTteMa yenoBeka. MexaHn3M BEHTUJISIUM JIETKUX Y
OTHUI] ¥ MJIEKONUTAIOMKX. TpaHCHIOPT BEIIECTB Y OPraHU3MOB. TPaHCIOPT BELIECTB Y KUBOTHBIX.
KpoBenocHast cucrema u ee opranbl. KpoBeHOCHasi cucTemMa MO3BOHOYHBIX XKUBOTHBIX. Kpyru
KPOBOOOpAIIeHUs. DBOJIIOIUOHHBIE YCI0KHEHUS CTPOSHHS KPOBEHOCHON CHCTEMBI IIO3BOHOYHBIX
KUBOTHBIX. Brinenenue y opranusmoB. Beigenenne y XUBOTHBIX. COKpaTHTENIbHBIE BaKyOJH.
Opranel BblfeneHus. CBs3b IOJIOCTH Tela C KPOBEHOCHOM M BBIJCJIUTENBHONW CHUCTEMAaMH.
Brlnenenue y no3BOHOUHBIX KUBOTHBIX. 3AIIUTAa Y MHOTOKJIETOUHBIX KUBOTHBIX. I[OKpOBBI M HX
MPOU3BOJHBIE. Pa3apakuMoCTh U PErymsiiusl y opranu3MoB. Pa3ipakuMOCTh Yy OJJHOKJIETOUYHBIX
opranu3moB. Takcucel. PaznpaxuMocTh U peryssinus y MHOTOKJIETOYHBIX pacTeHul. PocToBbIE
BElIECTBA U UX 3HAUYCHUE.

Hepsnas cucreMa u pediieKkTopHas peryJisiiysi y MHOTOKJIETOUHbIX )KUBOTHBIX. HepBHas cucrema
U €€ OT/IeJIbl. DBOIOIMOHHOE YCIOKHEHHE CTPOEHUSI HEPBHOM CUCTEMBI Y )KMBOTHBIX.
PazpaboTtka anroputMoB u nporpamm i 3hHeKTUBHON (PYHKIIMOHAIBHOM aHHOTAIIMH T€HOMOB,
TPAHCKPHUIITOMOB, TMPOTEOMOB, METab0JIOMOB MHUKPOOPTaHW3MOB, pACTEHUH, >XUBOTHBIX H
YeJIoBEKa

OpraHu3Mm 4enoBeKa U ero 310pOBbE

Oprasbl ¥ cUCTEMBI OpraHoB 4ejaoBeka. OTAensl TOJIOBHOIO MO3ra MO3BOHOYHBIX KHBOTHBIX.
Pednekc u peduexropnas ayra. besycnoBHsle U ycinoBHbIE peduiekehl. I'ymMopanbHas peryisuus
¥ SHJOKpUHHAS CUCTEMa )KUBOTHBIX U YenoBeKa. JKese3bl 3HIOKPUHHONW CHCTEMBI U X TOPMOHBI.
[JeiictBue TropMOHOB. B3auMOCBS3b HEpPBHOW M JHIOKPUHHOW cucrteM. I'umnoramamo-
runoguzapHas cucrema. Pedexc u pedaexropHas ayra. besyciaoBHbie U ycioBHbIE peIeKChl

52

3ammrTa opranu3ma ot OosesHeil. iIMMyHHas cuctema yenoBeka. KieTO4HbIM UM ryMOpaibHbIHA
MMMYHUTET. BpoKIeHHbIN, TPHOOpPETEHHBIN CIeUPUIECCKUA UMMYHHUTET. TeopHsl KIOHAJIBHO-
cenexktupHoro ummyHnuteta (I1. Dpaux, .M. bepuer, C. Tonerasa). BocnasiurensHble OTBETHI
opranu3MoB. Posib Bpo)kI€HHOTO IMMYHHUTETA B Pa3BUTHUU CUCTEMHBIX 3a00JIeBaHU

53

KpoBenocnas cucrtema u ee opranbl. Cepaue, KpOBEHOCHBIE cOCyIbl U KpoBb. Kpyru
KpoBooOpareHus. Pabora cepana u ee peryisiuus

54

Hpixanue denoBeka. Jug¢y3us ra3oB uyepe3 MOBEPXHOCTh KIETKU. JlpIXaTenbHas cuUCTeMa
yenoBeka. JlpIxaTenpHas MOBEpXHOCTh. Perymsiuus apixanus. /IpixarenbHbie 00beMbl

5.5

[TumeBapuTenbHas cuctema 4yenoBeka. OTaesbl MUIIEBAPUTENBHOIO TpakTa. [IuieBapurensHbie
Kene3bl. BHyTpUIIOIOCTHOE U BHYTPUKIJIETOUHOE MUIIEBAPEHUE

5.6

[ToxpoBel 1 ux mpousBomHble. Opransl BeieneHus. [louku. Ctpoenue W (QyHKIIMOHHUPOBAHUE
HeppoHa. OUIBTpaLUs, CEKpelMs U 0OpaTHOE BCAchIBaHME KaK MEXaHH3MbI pabOThl OpPraHOB
BhIesieHs. OOpazoBaHue MOYH y YEJIOBEKa

5.7

I[BI/DKGHI/IG YCJIOBCKA: MBIIIICYHAs CUCTEMA. CKGHGTHLIG MBbIIIObBI 1 UX pa60Ta. CTpOeHI/IG Hn THUIIBI
COEeUHEHUS KOCTEN

Teopus sBomoMK. PazpuTue xu3Hu Ha 3emie

OpomounonHass Teopusi Y. Jlapsuna. [Ipenmnochbliku BO3HMKHOBEHUS JapBHHU3MA. JKU3HB U
Hay4Has JeaTenbHocTh Y. JlapBrHa.

JBwxymue cuiibl 3Bojonru BUAOB 1o Y. JlapBuHy (BBICOKass MHTEHCUBHOCTb Pa3MHOKEHUS
OpPraHW3MOB, HACIEACTBCHHAass H3MEHYHMBOCTh, OOphOAa 3a CYIIECTBOBAHHE, €CTECTBEHHBIM H
UCKYCCTBEHHBIH 0TOOD).

Odopmnenne cunrernueckor Teopuu HBomonuu (CTD). HelitpanpHash Teopusi 3BOJIOIHH.
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CoBpeMeHHas BOJIIOLMOHHAsL OMONOTHsA. 3HAYCHHE HBOJIOLHMOHHON TeOpud B (HOpPMUPOBAHUH
€CTECTBEHHO-HAay4YHON KapTUHBI MUpPA

6.2

[Tomynsimust kak dJeMeHTapHas eauHuna HBojouud. CoBpeMEHHBIE METOIbl OLEHKU
TEHETUYECKOT0 Pa3HOO00pas3us U CTPYKTYpbl Homysauuid. I3MeHeHne reHoQoHa MOMy s KakK
3JIEMEHTApPHOE HBOJIOIMOHHOE SBJIEHHE. 3aKOH Te€HeTHYecKoro paBHoBecus Jxk. Xapau,
B. BaitaGepra.

OnemeHTapHble  (DAKTOphl  (OBMXKYIIME  CHJIBI)  3BOJIOUMH. MYyTallMOHHBIA  Ipolecc.
KomOunatuBHas u3MeHYMBOCTh. Jlpeili reHoB — cilydaiiHble HEHANpaBJICEHHbIE W3MEHEHHS
yacToT ajuiened B momyisnusax. O¢dexT ocHoBarens. Murpanuu. M307sMmus HOMYJISIHA:
reorpaguueckas (IpOCTpaHCTBEHHAs ), Ouonorndyeckas (penpo yKTUBHAS).

EcrecTBeHHBIN 0TOOp — HampaBIrOMIMK (GakTop 3BOMONKMUA. POPMBI €CTECTBEHHOTO OTOOpa:
JBIDKYIINHN, CTAOUTU3UPYIONTUH, pa3pbIBAtOIINK (IU3pynTUBHBIN). [1o10BO# 0TOOD.
[IprcniocoOIeHHOCT, ~ OpPraHu3MOB  KaK  pe3yJbTaT  MHUKPOAIBOJIOUMU. Bo3HHKHOBEHHE
MPUCTIOCOOICHUH y opraHu3MoB. Apomop}o3bl U uanoaganTanuu. [Ipumeps! mpucnocoOaeHui y
opranu3MoB. OTHOCUTENBHOCTh MPUCIIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xpurepum u cTpykrypa. BupooOpaszoBaHue Kak pe3yiabTaT MHUKPOIBOJIOLUH.
W3omauuss — ximroueBoit QaxkTop BHIoO0OpazoBanus. I[lyth u cmocoObl BHIOOOpa3OBaHMS:
ajsonaTpuieckoe  (reorpaduueckoe), CHUMIATpUYecKoe (IPKOJIOTHYECKOe), '"MIHOBEHHOE"
(monumonau3anus, rudpuanuzans). JJIMTeIbHOCTh 3BOTIOIUOHHBIX MTPOLECCOB.

Mexanu3mbl GOpMUPOBAHUS OMOJIOTHYECKOTO Pa3HOOOpa3usl.

Ponb sBOMIOIIMOHHOM OMOIOTHH B pa3pab0OTKe HAYYHBIX METOJOB COXpaHEHUs OnopazHooOpasus.
MuKpo3BOMIONMS W KO3BOJNIOIMS IMapa3uTOB M HX X031€B. MexaHu3mbl (OpPMUPOBAHUS
YCTOMYMBOCTH K aHTUOMOTHUKAM U CIIOCOOBI OOPBOBI C HEl

6.3

Mertoasl u3ydeHHs MakpodBodrouuu. [laneoHTONOrMuecKue METOAbl M3YUYEHHUs! HBOJIIOILUU.
[Tepexonubie GopMbI U GUITOTCHETHUECKUE PSIIBI OPraHU3MOB.

buoreorpaduueckue meroasl u3ydeHus spomoonun. CpaBHeHue (Giaopsl U (hayHbl MATEPUKOB H
ocTpoBOB. bruoreorpaduueckue oomactu 3eMian. BUIBI-9HIEMUKU U PEITUKTHI.
OMOpHOJIOTMYECKHME W  CPaBHUTEIHHO-MOP()OIOTHUECKHE METOAbl H3YYEHHS]  JBOJIOIMH.
['eHeTnyeckne MeXaHHM3Mbl 3BOJIOLUU OHTOTEHE3a W TOSBICHUS SBOJIIOIMOHHBIX HOBIIECTB.
['omonornyHble U aHAJIOTUYHBIE OpraHbl. PyiMMeHTapHbIe OpTraHbl U aTaBU3MblL. MoJeKysipHO-
TeHeTHYECKHEe, OHOXUMHUYECKHE ¥  MaTeMaTHYeCKHEe METOAbl HM3yUYeHUS  DBOJIOIHH.
l'omonornunsie TeHbl. COBpPEeMEHHBIE METOABl MOCTPOCHUS (PHIIOTEHETHYECKHX JCPEBHEB.
XPpOMOCOMHBIE MYTAIIMHU U 3BOJIIOLIHS TEHOMOB.

OO0mue 3akoHOMepHOCTH (TMpaBuia) 3BoMOUMUA. HeoOpaTuMocTh HBOMONMU. ANaNTHUBHAS
paauanus. HepaBHOMEpPHOCTH TEMIIOB 3BOJIIOLIMU

6.4

Hay4nbple TUTIOTE3bI TPOUCXOXKICHUS XKM3HU Ha 3emie. AOuoreHes u nmaHncrepmus. JloHaydHbie
MPEJICTABICHUS O 3aPOXKICHUU KU3HU (KpealmoHnu3M). ['unores3a mocTOSIHHOrO caM03apOXkKACHUS
J)KU3HU U ee onpoBepxkenue onbitamu . Peau, JI. Cnamnanuanu, JI. [1actepa. [Ipoucxoxnenue
XKHU3HU U aCTPOOUOIOTHSL.

OcHoBHbIE 3Tanbl HeopraHumdecko spomtonuu. IlnanerapHas (reosoruyeckas) 3BOJIIOLHUA.
XuMHUecKasi 3BOJIOLUSA. AOMOTEHHBIH CHHTE3 OpPraHWYECKHX BELIECTB M3 HEOPraHUYECKUX.
OmnsiT C. Munnepa u I'. FOpu. O6pa3oBanue noimmepoB u3 MoHoMepoB. KoanepBaTtHas runoresa
A.W. Onmapuna, runote3a mnepBuyHOoro OynpoHa JIx. XosmeliHa, TeHETHYECKas THIOTe3a
I'. Mennepa. Pu6Gosumsr (T.UYek) m rumoresa "mupa PHK" V. T'mnbepra. ®@opmupoBanue
MeMOpaH ¥ BO3HUKHOBEHHE MPOTOKIIETKH.

Uctopusa 3emin n MeTobl ee n3ydenus. Mickonaemplie oprannueckue octatku. ['eoxpononorus u
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ee MeToael. OTHOCUTENbHASL U a0COJIFOTHAS T@OXPOHOJIOTHS. [ €0XpOHOIOTHYEeCKas ITKaa: J0HBI,
3pbl, IEPUOIbI, STTOXHU.

HavanbHble »Tanel opraHnyeckod osBomrouuu. llosiBaeHME U 3BOJMIOLMS TEPBBIX KIETOK.
Opomtonuss Merabonn3ma. Bo3HHKHOBeHHE NepBbIX HKocucTeM. CoBpeMEeHHbIE MHKPOOHBIE
OMOTUICHKM KakK aHajor TMepBbIX Ha 3emie coobmectB. CtpomaTonuThbl. [IpokapuoTel u
3YKapHUOTBHI.

[Ipoucxoxaenne dSykapuoT (CUMOHMOTEHE3). DBOIIOLUMOHHOE MPOUCXOXKICHUE BHPYCOB.
[IpoucxoxaeHne  MHOTOKJIETOYHBIX  OpPraHU3MOB. BO3HUKHOBEHHE  OCHOBHBIX  TpyHIl
MHOTOKJIETOYHBIX OpPTraHU3MOB.

OcHOBHBIE 3Tallbl SBOJIOIUH BBICIIMX pacTeHUil. OcHOBHBIE apomMop(o3bl pacTeHuii. Bbixon
pactrenuii Ha cymy. [losBieHue CHOPOBBIX pACTEHUUA W 3aBOE€BaHWE WUMHU Cyld. CeMEHHbIE
pactenus. [IponcxoxkaeHne IBETKOBBIX PACTCHHUIA.

OcHOBHBIE 3Tanbl 3BOIIONUHN KUBOTHOTO Mupa. OcHOBHBIE apoMop(03bl )KUBOTHBIX. BeHckas
dayna. KemOpuiickuii B3pbIB — MOSIBIICHUE COBPEMEHHBIX TUTIOB. [lepBbie XOpAOBBIC )KUBOTHBIE.
Ku3up B Bome. OBoOMONHUS TMO3BOHOYHBIX. [IpomcxoxaeHue ampuOWii W pEenTHIIHIL.
[Ipoucxoxaenne wmiekonuTarommx ©u ntul. [lpuHnun ximodeBoro apomopdosa. OcBoeHue
0eCII03BOHOYHBIMH U MTO3BOHOYHBIMH KUBOTHBIMU CYIIIH.

Pa3Butne xu3HM Ha 3emie IO 3paM U NEpUOAAM: apXel, MpPOTEepo30H, Majleo30i, ME3030H,
KaifHo30H. O0I1as XapakTeprucTuKa KJIMMaTa 1 reoJIornYeckux npoueccos. IlosBneHne u pacuser
XapaKTepHBIX OpPraHU3MOB. YTieoOpa3oBaHME: €ro yCIOBUS U BIIMSHHME HA Ta30BbIH COCTaB
aTMochepBhl.

MaccoBble BBIMUpaHUS — 3KOJOTHYECKHE KPU3HUCHI MPONUIOro. [IpuduuHBI U ClieICTBHSI MacCOBBIX
BhIMUpaHuii. COBpEMEHHBII IKOJIOTHIECKUN KPU3HC, €T0 OCOOCHHOCTH

6.5

Pasnensl u 3amaum anTpomnosiornd. Metoasl anTponosoruu. CTaHOBJIEHUE NPENCTABICHUN O
IIPOUCXOXKACHNUN YenoBeka. COBPEMEHHBIE HayUHbIE TEOPUH.

CxoacTBO 4YenoBeka € >KMBOTHBIMH. CHCTeMaTHuecKoe MOJIokKeHUE uenoBeka. CBUIETEIhCTBA
CXOJICTBa 4YeJIOBE€Ka C >KUBOTHBIMU: CpPaBHUTEIBHO-MOP(HOIOrHYEcKrue, SMOpHUOIOrHYecKue,
¢usnonoro-onoxuMuyeckue,  moBeaeHUeckue.  OTiMuus  YenoBeKa - OT  JKUBOTHBIX.
[IpssMOXOXKIEHNE M KOMIUIEKC CBS3aHHBIX C HUM IPU3HAKOB. Pa3BuUTHME TOJIOBHOTO MO3ra H
BTOPOM CUTHAJILHOW CUCTEMBI.

JBwxkymue cuiabl (PakTopsl) aHTPOIOTEHe3a: Ouojoruyeckue, conuanbHble. COOTHOIICHHE
OMOJIOTUYECKUX M COLIMANBHBIX ()aKTOPOB B aHTPOIIOTEHE3E.

OcCHOBHbBIE CTaauU AHTPOINOIreHE3a. ABCTPAJONMTEKH — JBYHOrMe mpeaku yroned. Yenosek
yMeJbIi, MEepBbIE HU3TOTOBICHUS OpPYAHMH TpyAa. YenoBeK NPsAMOXOIAIIMNA W IEPBBIA BBIXOL
mrozet 3a mpenensl Adpuku. YenoBek reiaensOeprckuil — oOmmi npegoKk HeaHIepTaIbCKOTOo
YeJIOBE€Ka M YENOBEKa pa3yMHOro. YeaoBeK HEaHAEPTAIbCKUM KaK BHUJ JIIOAEH XOJOIHOTO
KinMarta. YenoBek pa3yMHbIA COBPEMEHHOTO THIA, JCHUCOBCKHMU YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a mpeneinamMmu AQpuku.

DBOJIIOIMSL  COBPEMEHHOTO 4YeJloBeKa. ECTeCTBEHHBIH OTOOp B MOMyJSIHUAX —YeJOBEKa.
MyTanuonHbli poriece U noauMopdusm. [lomynsanuoHHble BOJNHBL, Opeiid Te€HOB, MUTPALUS U
"3¢pexT ocHOBaTeNA" B MOMYJIALUAX COBPEMEHHOTO YENIOBEKA.

Yenoseueckue packl. [lonstue o pace. bonbine pacel: eBponeoniHas (€Bpas3uiickas), aBcTpao-
HerpoujHas (PKBaTOpUaJIbHAsA), MOHIOJOMJHAs (a3uaTcKo-aMepukaHcKkas). Bpems u nytu
pacceneHusl 4yenoBeka mo IuiaHere. ENMHCTBO venoBeueckux pac. HayuHas HeCOCTOSATEIbHOCTh
pacusma. [IpucmocoOIeHHOCTh 4YeloBeKa K PasHBIM YCIOBHSIM OKPYJKaoIIew cpensl. BrusHue
reorpaduyueckoi cpeapl U apeida reHoB Ha MOPGOJIOTHIO U (PU3HOJIOTHIO YeJIOBEKA
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DKOCHUCTEMBI U MPUCYIINE UM 3aKOHOMEPHOCTH

Paznens! u 3agaun sxosiorun. CBsI3b 9KOJIOTUU C IPYTUMH HayKaMU.

Metonsl skonoruu. IloneBeie HaOmOAeHUS. DKCHEPUMEHTHI B SKOJOTMM: MPHUPOAHBIE H
nabopaTopHble. MoJienMpoOBaHUe B SKOJOTUHA. MOHUTOPHUHT OKPYKAIOUIEH CpeJbl: JIOKaJbHBIH,
PETHOHAIBHBIN U TJIO0ATBHBIN

7.2

Okonornyeckre (akTopsl M 3aKOHOMEPHOCTH uX pAeWcTBus. Kiaccudukanms 3KoIOrHUECKHX
¢dakTopoB: abuoTHUecKue, OMOTUYECKHE, aHTpomoreHHsie. OOIe 3aKOHOMEPHOCTH ACHCTBUS
skonoruueckux (akropos. IIpaBuno munumyma (K. Ilnpenrens, 0. JInbux). TomepanTHOCTS.
OBpHOMOHTHBIE M CTEHOOMOHTHBIE OPTaHU3MBI.

Abuotnyeckue ¢daktopel. CBeT Kak dKojorudeckuit (axrop. JlecTBHE pa3HBIX Y4YacTKOB
COJIHEYHOT'O CIIEKTpa Ha OpPraHU3Mbl. OKOJOTMYECKHWE TPYIIbl PAacTEHUH U >KUBOTHBIX IO
OTHOIIEHHIO K cBery. CurHambHass poib cBeta. PortonmepuoamsMm. Temmeparypa Kak
sKoJornueckuii ¢daktop. JleWicTBMe TemrepaTrypbl Ha OpraHu3Mbl. [loiikmiIoTepMHBIE W
TOMOMOTEPMHBIE OPTraHU3Mbl. DBPUTEPMHBIEC M CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonoruueckuii gaxtop. Ilpucnocobnenuss pacTeHuit K MOAAEPKAHUIO BOIHOTO
Oananca. Knaccudukanus pacteHuil 1mo OTHOWIEHHIO K Boje. [IpucmocoOieHusl KUBOTHBIX K
U3MEHEHHIO BOJHOTO PEKUMA.

Cpenpl oOuTaHMs OpPraHM3MOB: BOJHAs, HAa3eMHO-BO3JAYyIIHAsl, I[IOYBEHHas, TIJIyOWHHas
MOJIMTOYBEHHAs, BHyTpUOpraHU3MeHHas. (DU3UKO-XUMUYECKHE OCOOEHHOCTH Ccpeja OOUTaHUA
opranu3MoB. [IpucrocobaeHus: OpraHu3MOoB K KU3HU B pa3HbIX cpeax.

buonornueckue purmbl. BHemnue u BHyTpeHHHE PUTMbl. CyTOYHBIE M TOJIUYHBIE PUTMBI.
[TpucrnocobaeHHOCTh OPraHN3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBU KU3HU.

XKuznennsie Qopmbl opranu3moB. IloHstTne o xu3HeHHOW ¢opme. KuzHeHHbIE (DOPMBI
pacTeHuil: nepeBbs, KyCTapHUKH, KyCTapHMYKH, MHOTOJICTHHE TpPaBbl, OJHOJICTHUE TPaBBI.
XKuznenuole (OpPMBI KUBOTHBIX: THIPOOMOHTHI, TE€OOMOHTHI, a’pOOMOHTHL. (OcoOeHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckne ¢aktopel. Bujasl OMOTHYECKHMX B3aMMOJCUCTBUI: KOHKYPEHIIHS, XWUITHUYECTBO,
cumObno3 u ero ¢opmbl. [lapasutusm, Koomepauus, MyTyajJu3M, KOMMEHCAJIU3M
(KBapTUPaAHTCTBO, HaxJieOHWYecTBO). Herpoduueckue  B3auMOACHCTBUSA  (TONMUYECKHE,
dbopuueckue, dadbpuueckue). 3HaUYCHUE OMOTHYECKHX B3aUMOJEHCTBUM JIsi CYIICCTBOBAHUS
OpPraHu3MOB B cpejie ooutanus. [IpuHIIUT KOHKYPEHTHOT'O UCKIIIOUCHHS

7.3

DKOJOTUYECKUE XapPaKTEPUCTUKU momytsiiuu. [lomynsanus kak Ouojorumdeckas cucrema. Poib
HEOJTHOPOJHOCTH Cpefbl, (U3nueckux OapbepoB M OCOOCHHOCTEW OWOJIOTMH BHJIOB B
(GbopMUPOBAHUN MPOCTPAHCTBEHHOW CTPYKTYpPHI Nomyisauuii. OCHOBHBIE MOKA3aTeNU MOMYJISIUH:
YUCJIEHHOCTh, IUIOTHOCTb, BO3PACTHAsl W IOJOBAasl CTPYKTypa, POKIAEMOCTb, MPUPOCT, TEMI
pocTa, CMEPTHOCTh, MUTPALIHSL.

OKoJyiorndeckass CTpykTypa mnomyisanud. OIeHKa YHMCIEHHOCTH mnonyysinuu. JluHamuka
NOMYJIALIMY U €€ peryisauus. buornyecknil moreHuuan nomyiasiuuu. MoaenupoBaHue TUHAMUKA
nonyysauur. KpuBble pocta uucieHHOCTH mnonyJsiuuu. KpuBble BbDKMBaHUA. Perymnsus
YUCIIGHHOCTH TOMYJSAIUN: Poib (AKTOPOB, 3aBUCAIIMX W HE 3aBUCIIIUX OT IUIOTHOCTH.
OKoJoru4eckue crpareruu Buaos (r- u K-crparerun).

[lonatue 006 »SKomormueckoi Hume Bura. Mecrooduranue. MHOromepHass MoOJENb
skosiornyeckot HumM k.M. Xarunacona. Pasmepsl skosorndyeckoid Humu. [loTeHmanbHas u
peanu30BaHHAs HUILIH.

Buag xak cucrema mnonynsuuid. Apeansl BUAOB. Buasl M MX JKU3HEHHBIE CTpaTErvu.
3aKOHOMEPHOCTH MOBEACHHUS W MUTPALUNA KUBOTHBIX. BHOJIOrMYECKME WHBA3WM YYXKEPOIHBIX
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BHUOB

7.4

CoobmiecTBa oprann3MoB. brorieHo3 u ero cTpykrypa. CBs3u MEXIy OpraHu3MaMHu B OMOIICHO3E.
Dxocuctema Kak oTkphiTas cucrema (A.Jlx. Tencnu). dyHKHOHANBHBIE OJJOKM OPraHU3MOB B
9KOCHUCTEME: NMPOAYLEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpodudeckue nenu
u ceTu. AGuotnueckue 6;10ku skocucteM. [1ouBbI U KiIBI B 9KocucTeMax. KpyroBopor BemiecTs u
IIOTOK PHEPTUH B 3KOCHUCTEME.

OcHOBHBIE IIOKA3aTENN SKOCUCTEMBI. buomacca u mpoayKius. JKOJIOrHYECKUE TUPAMU/IbI YUCEIL,
OroMacchl U SHEPTUH.

HanpaBieHHble 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKIeccud. [lepBUYHBIE W BTOPUYHBIC
CYKIIECCMM M MX IpUYMHBL. AHTPOIIOT€HHbIE BO3AEUCTBHA Ha cykueccuu. KiammakcHoe
coobiiecTBo. buopasHooOpazue u MONHOTa KPyroBOpOTa BELIECTB — OCHOBA YCTOWYHBOCTHU
COOO0I1IECTB.

[IpupoaHbie 3KOCHUCTEMBL. AHTPOIOIE€HHBIE JKOCHCTEMBI. ATPO’KOCHUCTEMA. ATpPOLIEHO3.
Paznuuns Mexxay aHTpONOT€HHBIMU U IPUPOIHBIMH SKOCUCTEMAaMH.

VYpb6oskocucrembl. OCHOBHBIE KOMIOHEHTHI ypOoskocucteM. lopoxackas ¢mopa u dayna.
CunaHTponuzanusi TopoAckod  (dayHbl. buonormueckoe W XO3SMCTBEHHOE 3HAYCHHE
arpo’KOCHUCTEM U YpOOIKOCHCTEM. 3aKOHOMEPHOCTH (POPMHUPOBAHUS OCHOBHBIX B3aMMOICHCTBHMA
OpPraHU3MOB B KOCHUCTEMaAX.

[lepeHoc sHepruM U BELIECTB MEXIY CMEXKHBIMH 3KOCHCTEMaMH. Y CTONYHMBOCTH OPraHHU3MOB,
MOMYJISILUI U SKOCHCTEM B YCIIOBUSIX €CTECTBEHHBIX M aHTPOIIOT€HHBIX BO3CHCTBHI

7.5

buocdepa — obmieruianerapruas 06oj09ka 3eMid, T/Ie CYIMIECTBYET WJIM CYIIECTBOBAja YKU3Hb.
VYuenne B.U. Beprnanackoro o 6uocdepe. Ob6nactu Ouocdepbl u ee cocraB. JKUBoe BEIIECTBO
6uocdeps! u ero GyHKIHH.

3aKOHOMEPHOCTH cyliecTBOBaHUsl Ouocdepbl. OcobeHHocTn Ouochepsl Kak TII00ATBHOM
sKocucTeMbl. Jl[MHamuueckoe paBHOBecue B Ouocdepe. KpyroBoporbl BemecTtB U
OMOreOXMMHUYECKHE IUKITBI (Yriiepoa, a30Ta). PATMHUYHOCTH siBIeHUH B Onocdepe.

3onanbHOCTE Onochepsl. [lorsTue o 6mome. OCHOBHBIE OMOMBI CYIIIW: TYHJIpa, XBOMHBIC Jieca,
CMCIIaHHbIE W IIUPOKOJIMCTBCHHBIC Jieca, CTENH, CaBaHHBI, IYCTBIHU, TPONMHYECKUE Jieca,
BBICOKOTOPBS. KituMar, pacTUTENbHBIN U KUBOTHBIA MUP OMOMOB CYIIIH.

CrpykTypa U (QYHKIHUS JKUBBIX CHUCTEM, OIICHKA WX PECYpPCHOTO IMOTEHIHala H OnocqepHBIX
byHKIUH

7.6

DKoJIoTHYecKre KpU3UCHl M UX NpHUMHBL. Bo3neiicTBue venoBeka Ha Omocdepy. 3arpszHeHHe
BO3QYIIHOM cpenpl. OXpaHa Bo3Ayxa. 3arpsi3HEHUE BOAHON cpeabl. OXpaHa BOJHBIX PECYPCOB.
Pazpymienue noussl. OxpaHa MOYBEHHBIX PeCypcoB. M3MeHeHne kaumara.

AHTpPOMNOTr€HHOE BO3JCUCTBUE HA PACTUTEIBHBIA M KUBOTHBIM MUp. OXpaHa pacTUTEIBHOTO U
KUBOTHOTO Mupa. OCHOBHBIE NPHUHLMUIBI OXpaHbl mpupoabl. Kpacuble kuuru. Oco0o
oxpansiemble ipupoaHbie Tepputopun (OOIIT).

boranunueckue caapl 1 300J0THUYECKHE MTAPKU.

OcCHOBHbIE TNPUHIUIBl YCTOMUMBOIO pa3BUTHSA YEJIOBEUECTBA M NpUponbl. ParnmoHanpHOE
IPUPOONOIB30BAHNE M COXPAHEHHE OMOJIOTHYECKOr0 Pa3HO00pas3us 3eMin

Y4eOHO-MeTOAMYECKOE O0ecneueHne 00pa3oBaTeILHOIO Mpoiecca
udposbie 00pazoBaTe/ibHbIE pecypchl U pecypebl ceTn MHTepHeT

https://lesson.academy-content.myschool.edu.ru/06/10
https://lesson.academy-content.myschool.edu.ru/06/11
https://resh.edu.ru/subject/5/10/
https://resh.edu.ru/subject/5/11/
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