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Pabouas mporpamma no yuebnomy npeamery «buonorus» (yriayOnéHHbBIN ypoBeHB) (IIpeaMeTHas
obnacth «EcTecTBEeHHO-HAay4YHBIE MPEIMETH) (Jajee COOTBETCTBEHHO — MporpaMMa IO OHOJIOTHH,
OuoJIOTHs) BKIIIOYAET IOSICHUTEIBHYIO 3alMCKy, COJACpXKaHWe OOYy4eHUs, IJIaHUPYEMble pe3yJbTaThbl
OCBOCHHUS IIPOTPAMMBI 110 OMOJIOTHH.

[TosicHuTenpHas 3amucKa OTpaXkaeT OOLIMe LeU U 3aJa4d U3y4eHUs OMOJIOTHH, XapaKTEPUCTUKY
IICUXOJIOTUYECKUX MPEIINOCHIIOK K €€ N3y4YeHUI0 00yUaroUMUCs, MECTO B CTPYKTYpe yueOHOro IjiaHa, a
TaKkXke IOJXOJbl K OTOOpY COJEpKaHMs, K ONpPENeNICHUI0 IUIAHUPYEMbIX pe3yJbTaToB U K CTPYKType
TEMaTUYECKOI'0 TNIAHUPOBAHHUS.

Conepxxanne OOy4eHHUs pPACKpBIBAET COJEpKATEIbHbIE JIMHUU, KOTOpbIE MpeiararTcs I
00s13aTeTLHOTO U3YUYEHUS B KQXKJIOM KJIacce Ha YPOBHE CpeIHEro o0iero oopa3oBaHus.

[Tnanupyemble pe3yibTaThl OCBOCHHUS IPOrpaMMbl IO OMOJIOTMM BKIIOYAIOT JIMYHOCTHBIE,
METamnpeIMETHBIC PEe3yJIbTAThI 32 BECh MEPHOJ] OOYUYCHUS HA YPOBHE CPEAHETO OOIIero oOpa3oBaHMs, a
TaKXKe MPEIMETHBIC JOCTIXKEHUS 00YJarOmEerocs 3a KaX/Iblil roJ] 00y4eHusl.

IosicHuTebHAA 3aNUCKA

[Iporpamma mo OMOJIOTMM Ha YpOBHE cpelHero ooOuiero oOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 o6OpazoBanuun B Poccuiickoit Denepanumy,
denepanbHOr0 IoCyJapCTBEHHOIO 00pa3oBaTeIbHOrO CTaHAapTa CpeaHero obuero oOpa3oBaHus,
Konuenmuu npenogaBanus yueOHoro mpenmera «buosorus»» v OCHOBHBIX MOJOXKEHUH (enepanbHOM
IIPOrpaMMbl BOCITUTaAHUS

VYueOuslif npeamer «buonorus» yriyonénnoro ypoBus usyuyenus (10-11 kiaccel) siBiisieTcss OAHUM
13 KOMIIOHEHTOB NpeaMEeTHOM obnactu «EcrecTBEeHHO-HayuyHble IpeaMeThl». COIrIacHO IMOJIOKEHHUSIM
OI'OC COO, npodunbHble ydeOHBIE NPEAMETHI, M3ydaeMble Ha YIIyOIEHHOM YpOBHE, SBISIOTCS
cnocoboM auddepeHunanu oOyueHHs Ha YpOBHE CpeqHero oOmiero oOpa3oBaHUS U IPU3BAHBI
o0ecreynTh NMPeeMCTBEHHOCTh MEXYy OCHOBHBIM OOIIMM, CPEAHUM OOLIMM, CPEHUM CHELUATbHBIM U
BBICIIMM oOOpa3zoBaHueM. B To ’xe Bpems KaXIbplii M3 3TUX Y4YeOHBIX MPEIMETOB JOJDKEH OBITh
OpPUEHTHPOBAH Ha MPHUOPUTETHOE pelleHrne 00pa30BaTeIbHbIX, BOCIUTATENbHBIX U Pa3BUBAIOIIMX 3ajad,
CBSI3aHHBIX C MpOoQopUeHTaMel 00yJaromMXcs U CTUMYJIUPOBaHUEM MHTEpeca K KOHKPETHOH obnactu
HAay4YHOTO 3HAHHS, CBS3aHHOTO C OWOJIOTHEH, METUIIMHOMW, SKOJIOTHEH, TICUXOJOTHEW, CIOPTOM WU
BOCHHBIM JICJIOM.

ITporpamma o O6uosioruu Aa€T MpeCTaBiIeHUE O IeNU U 3ajjayax M3ydeHus yueOHOro mpeamera
«buonorus» Ha yrayOnéHHOM YpoBHe, ompenenseT o0s3aTeNbHOe (MHBApUAHTHOE) IPeIMETHOE
COJIEp/KaHUE, €r0 CTPYKTYPUPOBAHUE I10 pa3zieiaM U TEMaM, pacHpelesIeHHe Mo KjlaccaM, pEKOMEHIyeT
MOCJIeIOBATENbHOCTh U3yUEHHs yUeOHOT0 MaTepualia ¢ yYETOM MEXIPEIMETHBIX U BHYTPUIIPEIMETHBIX
CBsI3eH, JIOTMKM y4yeOHOro mpoliecca, BO3PACTHBIX OcoOeHHocTell oOyuarommuxcs. B mporpamme 1o
OMOJIOTMM peaii30BaH MPUHLUI MPEEMCTBEHHOCTH C H3Y4YEHHEM OHOJIOTUM HAa YpPOBHE OCHOBHOTO
oOuiero oopa3oBaHusi, Oiaroiaps 4eMy IpOCMaTPUBAETCS HAIIPABJIEHHOCTh Ha MOCIENYyIOIIee pa3BUTHE
OMOJIOrMYECKUX 3HAHUI, OPUEHTUPOBAHHBIX Ha (HOPMHUPOBAHHE €CTECTBEHHO-HAYYHOTO MHPOBO33PEHMS,
HKOJIOTMYECKOTO MBIIUIEHUSI, MPEACTAaBICHUI O 370pOoBOM o0Opa3e *H3HU, Ha BOCHHTAHHE OEPEKHOTO
OTHOIICHHUS K OKpYy)Kallled npupoaHoil cpexe. B mporpamMme mo OMOJIOTMM TakkKe IOKa3aHBI
BO3MOXKHOCTH y4yeOHoro mpenmera «buomorus» B peanmsauuu  TpeboBanuit PIroC COO
K IUIAHUPYEMbIM JIMYHOCTHBIM, METAlPeIMETHbBIM U IPEIMETHBIM pe3yibTaTaM oOOydYeHHs |
B (DOPMUPOBAHHH OCHOBHBIX BHJIOB Y4eOHO-TTO3HABATEIBHOM IEATENIFHOCTH 00YYaIOIUXCsl IO OCBOCHUIO
colepkaHusi ~ OMOJIOTMYECKOro  oOpa3oBaHMs HA  YpPOBHE CpeIHEro oOlmiero  oOpa3oBaHUs
00111e00pa30BaTEIIbHON IITKOJIHI.

IIporpamma 1o 6MOJIOTUH SABJISIETCS OPUEHTUPOM Ul COCTABIIEHUS aBTOPCKUX PAOOUYMX MPOrpamMM.
ABTOopamMH pPabOUYMX NPOrpaMM MOXKET ObITh MNPENJIOKEH CBOW MNOAXOA K CTPYKTYPUPOBAHHUIO U
MOCTIeIOBATEIbHOCTH M3Y4YEeHHs Y4eOHOro MaTepuasia, CBOE BHJEHHE CIIOCOO00B (opMUpOBaHUS



y oOydaromuxcs IpeIMETHBIX 3HAHUN U YMEHHI, a TAK)KE€ METO/IOB BOCITUTAHUS U PA3BUTHS CPEIACTBAMHU
yueOHOoro npenmera «bHoaorus.

VYuebublii npeamer «buomorus» Ha ypoBHE cpeaHEro oO0mero oOpa3oBaHHUS 3aBepIIACT
Ouosiornyeckoe oOpa3oBaHME B IIKOJIE W OPUEHTHPOBAH HA pACIIMpPEHHWE W YIriyOJleHue 3HaHHMA
oOyJaromuxcsi 0 >KMBOW NPUPOAE, OCHOBAX MOJEKYJISIPHOW M KIETOYHOW OWOJIOTHH, SMOPHUOIOTUU U
OHMOJIOTHH Pa3BUTHUS, TCHETUKH, CEJIEKINH, OMOTEXHOIOTHH, SBOJIIOLIMOHHOTO YUEeHHUS U YKOJIOTHH.

W3yyenne yuebHOro mnpenmera «buonorus» Ha YrIyOJIEHHOM YpOBHE OPHEHTHUPOBAHO
Ha MOJTOTOBKY 0Oydaroluxcs K MOCIEAYIOLIEMY MOJIYYSHUIO OMOJIOTHYECKOro o0pa3oBaHus B By3ax U
OpraHM3alusax cpegHero mnpodeccruoHanbHOro oOpa3oBaHus. OCHOBY €ro cojep)aHHs COCTaBIISIET
cucreMa OWOJIOTUYECKUX 3HAHWW, MOJYYCHHBIX NpPU H3YYEHUH OOYYAIOUIMMHCA COOTBETCTBYIOIIUX
CUCTEeMAaTUYECKUX pa3JieJIoOB OUOJIOTHH Ha YPOBHE OCHOBHOTO 001Iero oopasoBanus B 10—11 kmaccax atu
3HAaHUS TONIYyYaloT pa3BUTHE. Tak, paclMpeHbl M yriayOJeHbl OMOJOrMYECKHE 3HAHUS O PAaCTEHHSX,
KUBOTHBIX, Tpru0ax, OaKTEpUsX, OPraHU3ME YEIIOBEKa, OOIIMX 3aKOHOMEPHOCTSX KU3HH, JOMOTHUTEIHHO
BKJIIOUEHBI OMOJIOTUYECKUE CBEJEHUS TMPUKIATHOTO W TIOMCKOBOTO XapakTepa, KOTOPbIE MOKHO
MCIIOJIb30BaTh KaK OPUEHTHUPHI Ul MOCIeNyIonero Beidopa npodeccun. Bo3moxkHa Takxke MHTErpalus
OMOJOTMYECKHUX 3HaHUN C COOTBETCTBYIOLIMMH 3HAHUSIMHU, MOJTYYCHHBIMU 00YUYaIOUTUMUCS MPU U3YYEHUU
(bU3HUKYN, XUMUH, Teorpaguu 1 MaTEMATHKH.

CTpyKTypa mporpaMMsI 10 OUOJIOTHH OTPaKaeT CUCTEMHO-YPOBHEBBIN M 3BOIOIIMOHHBIN ITOIX0IbI
K u3yudeHuto Ouosnoruu. CoriacHoO MM, M3y4YalOTCsS CBOICTBA M 3aKOHOMEPHOCTH, XapaKTEpHblE IS
KHBBIX CUCTEM Pa3HOT'O YPOBHS OPTaHM3AlMH, 3BOJIIOIUN OPTaHUYECKOTO MHpa Ha 3emile, COXpaHECHUs
OMOJIOTUYECKOTO pa3HooOpasusi turaHeTsl. Tak, B 10 kjacce M3ydarOTCsl OCHOBBI MOJICKYJIAPHOH |
KJIETOYHOU OMOJIOTUH, SMOPUONIOTUN U OUMOJIOTUU PA3BUTHSI, TEHETUKH U CEJEKIUU, OMOTEXHOJIOTUU U
CHUHTETHYECKOM OMOJIOTHH, aKTyaIU3UPYIOTCs 3HaHUS 00yJaromuxcs o 00TaHuKe, 300J10I'MH, aHATOMUH,
¢uznonorun yenoseka. B 11 kiiacce n3ydaroTcsi SBOJIIOLIMOHHOE YY€HHE, OCHOBBI 3KOJIOTMU M YUYEHHUE O
ouocdepe.

VYuebnsiii npenMer «buonorusy nmpusBaH 00eCNEeYUTh OCBOCHUE O0YUYAIOIIUMHUCS OMOJIOTHUYECKUX
TEOpU U 3aKOHOB, UJIEW, PUHIIUIIOB U MPABUJI, JIEKAIIUX B OCHOBE COBPEMEHHOM €CTECTBEHHO-HAYYHOU
KapTHHBI MHpA, 3HAaHUWA O CTPOCHHWH, MHOTOOOPa3HH M OCOOCHHOCTSIX KIIETKH, OpraHu3Ma, MOMYJISINH,
OMOIIeH03a, SKOCHCTEMBI, O BBIJAIOMIMXCS HAyYHBIX JIOCTHIKECHHUSX, COBPEMEHHBIX HCCIIEIOBAHUIX
B OMOJIOTHH, NPUKJIAJHBIX aCMeKTax OMOJOTHYECKUX 3HaHWM. [ pa3sBUTHS W MOANEpKaHUS MHTEpeca
oOyyaromuxcs K OMOJIOTMM HapsAdy CO 3HAUUTENbHBIM OOBEMOM TEOPETHYECKOTO MarepHasa
B COJIEPYKAHUM IPOrpaMMbl MO OHOJOTMH MPESYCMOTPEHO 3HAKOMCTBO C HCTOPHEW CTaHOBJICHUS U
Pa3BUTHS TOW WM UHOM 00JIaCTH OMOJIOTHH, BKIAJOM OT€UECTBEHHBIX U 3apyOEkKHBIX YUEHBIX B PELICHHUE
BOXHEUIIMX OMOIOTHYECKUX U IKOJOTHUECKUX TPOOIEeM.

Henp wu3yuyenuss ydeOHoro mnpenmera «buonorus» Ha yriiyOI€HHOM YypOBHE — OBJIAJCHHE
00y4aroIMUMUCS 3HAHUSMH O CTPYKTYPHO-(YHKIIMOHATLHON OpPTaHU3aINH KUBBIX CHCTEM Pa3HOTO paHra
U TIPpHOOpETeHWE YMEHWH HWCIONB30BaTh 3TH 3HAHUS B (OPMHPOBAHWU HWHTEpEca K OMpPEIeNEHHON
o0nactu mnpodeccUOHANbHON JESITeNbHOCTH, CBA3aHHOW ¢ Ouojorueil, wim K BBIOOpY Yy4eOHOTo
3aBeJICHU IS POIOJKEHUST OMOJIOTHYECKOT0 00pa30oBaHuUs.

JlocTiwkeHne Lenu u3ydeHuss ydeOHoro mnpeamera «buonorus» Ha yriayOnéHHOM ypoBHE
o0ecreynBaeTcs pelIeHueM CIeyoIuX 3a1au:

. OCBOEHHE OOYYAIOUIUMHUCS CHCTEMBbI OMOJIOTUYECKMX 3HAHWN: 00 OCHOBHBIX OHMOJOTHYECKUX
TEOpUAX, KOHLEMIUAX, TUIOTEe3aX, 3aKOHAX, 3aKOHOMEPHOCTSIX M IMpaBWJIaX, COCTaBIISIIOIINX
COBPEMEHHYIO €CTECTBEHHO-HAay4HYI0 KapTUHY MHpa; O CTPOCHHWH, MHOTrooOpasuu M OCOOEHHOCTSIX
OMOJIOTMYECKNX CUCTEM (KJIETKA, OPTaHu3M, MOIYJISIIUS, BU, OHMOreoreHo3, Onocdepa); 0 BHIIAIOIMINUXCS
OTKPBITHSIX U COBPEMEHHBIX HCCIIEIOBAaHUSAX B OMOJIOTHH;

. O3HAKOMJICHHE OOYYAIOUIMXCS C METOAAMHU IIO3HAHUS >KUBOW MPUPOABI: HCCIEIOBATEIHCKUMHU



METOAaMU OMOJOTMYECKMX HayK (MOJIKYJISAPHOH M KJIETOUYHOM OMOJIOTMM, SMOPHOIOTUU U OHOJIOTHUU
pa3BUTHs, TCHETUKUM M CEJIEKIMHM, OMOTEXHOJIOTMH U CHHTETHYECKOW OHOJIOTWH, IMaJeOHTOIOTHH,
HKOJIOTUH ); METO/IaMU CaMOCTOSITEJIbHOTO MPOBEJCHUS OMOJIOTUYECKUX MCCIIEIOBAaHMA B JTAOOPAaTOPHH U
B IIpHpoe (HaOI0AeHIE, N3MEPEHHE, SKCIIEPUMEHT, MOJIEIIUPOBAHUE);

. OBJIIcHUE OOy4YalOUIMMHCA YMEHHUSMH: CaMOCTOATENbHO HAaXOAWTh, AaHAJIM3UPOBATh U
UCIOJb30BaTh OHOJIOTHUECKYI0 HH(GOpPMALMIO; I0Jb30BaThCcsid OMOIOTMYECKOH TEPMUHOJOTHEH U
CHUMBOJIMKOHM; yCTAQHaBJIMBaTh CBSI3b MEXKIY Ppa3BUTHEM OHOJIOTMM U COLHUAIBHO-3KOHOMHUYECKUMHU U
9KOJIOTUYECKUMHU TMpoOIeMaMH YeJIOBEYeCTBa; OLEHMBATh IOCIEJICTBUS CBOEH JEATEIBbHOCTH 110
OTHOILLICHMIO K OKpY>Karolled NpUpOAHOH cpelie, COOCTBEHHOMY 37J0POBBIO U 3J0POBBIO OKPYKAIOIIUX
Jroel; 0OOCHOBBIBaTH M COONIOJATh Mephl NMPO(UIAKTHKH MH(EKIMOHHBIX 3a00JIeBaHUi, MpaBHUia
MOBEJCHUsI B MpuUpoie W  obecredeHuss OE30MaCHOCTH  COOCTBEHHOH  KH3HENEATEIHOCTH
B UPE3BbIYAMHBIX CUTYyalUsIX MPUPOJHOIO M TEXHOTEHHOI'O XapaKTepa; XapaKTepU30BaThb COBPEMEHHBIE
Hay4yHbI€ OTKPBITUS B 001acT OMOJIOTU;

. pa3BuUTHE Yy OOYyYaloIUMXCS HWHTEJUIEKTyaJlbHBIX M TBOPYECKHUX CIIOCOOHOCTEH B Ipolecce
3HaKOMCTBA C BBIJAIOIIMMUCS OTKPBITUSIMM W COBPEMEHHBIMU HCCIEIOBaHMSIMU B OHOJIOIHUH,
pelaeMbIMH €10  [poOJeMaMM, METOA0JIOTuell  OMOJIOTMYECKOr0  MCCIEOBAaHUS, IPOBEICHUS
HKCHEPUMEHTAIbHBIX HUCCIIEAO0BAaHUM, peleHHs] OMOJOTHYECKUX 3a/1a4, MOJIEIMPOBAHUS OMOJIOTHYECKUX
0OBEKTOB U MPOIECCOB;

. BOCIUTAaHME Y 00yUYarOLMXCsl IEHHOCTHOTO OTHOUIEHUSI K dKUBOM NMPUPOJE B 1IEJIOM U K OT/IE€IbHBIM
e€ oOBeKTaM W SIBJICHUSAM, (OPMHUPOBAHHE SKOJOTHYECKOW, TCHETHYECKOW TPAMOTHOCTH, OOIIeH
KYJIbTYpBI TOBEJICHHUS B IPUPOJIC; MHTETPALMU €CTECTBEHHO-HAYYHBIX 3HAHUH,

. npuobpereHue OOy4yaroOIIMMHUCS KOMIETEHTHOCTH B  PAallMOHAIBHOM IPUPOJOIOIB30BaHUU
(cobmroneHne mpaBuil TMOBEACHUS B TPHPOJIE, OXpaHbl BUJOB, dKOCHCTEM, Ouochepsl), coOXpaHEHUU
COOCTBEHHOTO 3J0POBbS M 3/I0pOBbSl OKPY)KAIOLIMX JIOJeH (coOmofeHns Mep MNpodUIaKTHKH
3a0oneBaHui, o0OecrieueHne O€30IMacCHOCTH KHM3HENEATENbHOCTH B  UYPE3BBIYAWHBIX CHUTYyalHsAX
MIPUPOJHOTO M TEXHOTEHHOI'O XapakTepa) Ha OCHOBE HCIIOJIb30BaHUS OMOJOIMUECKUX 3HAHUN U YMEHHU
B IIOBCEIHEBHOH KHM3HU,

. CO3/1aHHE YCJIOBUM JJIi OCO3HAHHOTO BbIOOpa 00y4aroIMMKCS MHAMBUAYAIbHON 00pa30BaTeIbHOMN
TPaeKTOpuH, crocoOCTByIOIIE  mocieAyouemMy  Ipo(ecCHOHATBHOMY  CaMOOIPEAENIEHUIO,
B COOTBETCTBUM C UH/AMBUIYAIbHBIMA HHTEPECAMHU U MTOTPEOHOCTSIMHU PErHOHA.

OOI1ee YMCII0 YaCOB, OTBEICHHBIX JJIsl H3yUYCHUsI OMOJIOTMH Ha yriTyOJIICHHOM YpOBHe, — 272 Jaca: B
10 kmacce — 136 yacos (4 daca B Hezeno), B 11 kitacce — 136 vacoB (4 yaca B HE/IETIO).

O10op opraHu3alMOHHBIX (HOPM, METOAOB MU CPEACTB OOyUeHHUs OHMOJIOTHH OCYIIECTBIISETCS
C Yy4é€ToM cHelHu(pUKHA €ro coAepX aHWs M HalpaBICHHOCTH Ha NPOAOKEHHE OHOJIOrHYecKOro
00pa3oBaHMs B YUPESKIACHUIX CPEIHETO MPOPECCHOHAIBHOTO U BBICIIIETO 00pa30BaHMS.

OO0s13aTeNIbHBIM ~ YCJIOBHEM IpU  OOy4YeHUM OWOJIOTMM Ha YIIIyOJIEHHOM YpOBHE SIBIISIETCS
MPOBEACHUE JTA0OPATOPHBIX W TPAKTHYECKUX padoT. Takxke BO3MOXKHO ydacThe OOYYaroIIUXCsl B
BBIMIOJIHEHUH TPOEKTHBIX U Y4eOHO-HCCIEI0BATEIbCKUX pPabOT, TeMaTHKa KOTOPBIX OIpeneNseTcs
yUUTeNeM Ha OCHOBE HMEIOIIUXCS MaTepHaIbHO-TEXHUYECKUX PECypCcOB M MECTHBIX MPUPOIHBIX
YCIIOBHA.

IInanupyeMble pe3yJibTaThl 0CBOEHUS MPOTPaAaMMBbI 110 OMOJIOTHH HA YPOBHE CpeHero o01ero
o0pa3oBaHus

JInyHOCTHBIE pPe3yJIbTaThI

®OI'OC COO ycranaBnmuBaeT TpeOOBaHHS K PE3yJbTaTaM OCBOCHHUS OOYYaIOUUMHUCS MPOTPaMM
cpenHero obmiero 06pa3oBaHus: TMUYHOCTHBIE, METAlIPEIMETHBIE U MPEIMETHBIE.

B CTPYKTYpC JIMYHOCTHBIX PC3YJIbTATOB OCBOCHUA IPOrpaMMbl 110 6I/IOHOFI/II/I BbIJCIICHBI



CIICAYIOIINE COCTABISAIOIINE: OCO3HAHUE OOYYArOIIMMUCS POCCUHMCKON TpakIaHCKON HAEHTUYHOCTH —
TOTOBHOCTU K CaMOpAa3BUTHUIO, CAMOCTOSTEIBHOCTHM M CaMOOIPEACIICHUIO, Haludue Momueayuu K
00y4YeHHIO OHOJIOTUH, yeleHanpasieHHoe pa3eumue BHYTPEHHUX YOSKICHMH JIMYHOCTH Ha OCHOBE
KITIOYEBBIX I[EHHOCTEH M MCTOPUYECKUX TPATUIMHA Pa3BUTHA OHOIOTMYECKOTO 3HAHMS, 20MOBHOCMb U
cnocobnocms 00Y4aIOIIUXCSI PYKOBOJCTBOBATHCSI B CBOEH JIEATEIBHOCTH IEHHOCTHO-CMBICIIOBBIMU
YCTAaHOBKaMH, TMPUCYIIMMU CHUCTEME OHOJOTHYECKOro 00pa3oBaHUsl, Haluuyue NnpagoCoO3IHAHUS
9KOJIOTMYECKOM KYJIbTYPBl, CHOCOOHOCMU CMABUMb 1€ U CTPOUTH )KU3HEHHbIE TJIAHBI.

JIM4HOCTHBIE pe3yJIbTaThl OCBOECHUS IPOrPaMMBI 110 OMOJIOTHH JIOCTUTAIOTCS B €IMHCTBE YUeOHOM! U
BOCIIUTATEIbHON AESATEIBHOCTH B COOTBETCTBHM C TPAJULUMOHHBIMU POCCUNCKUMH COLIMOKYJIBTYPHBIMH,
UCTOPUYECKUMH W JTyXOBHO-HPABCTBEHHBIMH IEHHOCTSMH, NPUHATHIMH B OOIIECTBE NpaBUIAMU U
HOpPMaMU IOBEAECHUS U CIIOCOOCTBYIOT IPOLECCAM CAMOIIO3HAHMS, CAMOBOCIMTAHUS M CaMOpPa3BUTHS,
pa3BUTUSl BHYTPEHHEH IO3ULIUHU JIMYHOCTH, INATPUOTH3MA M YBAXKECHMsSI K 3aKOHY M IIPaBOIOPSIKY,
YeJIOBEKY TpyJla M CTapIIeMy ITOKOJCHHIO, B3AUMHOTO YBAKEHHS, OEPEKHOTO OTHOIIEHUS K KYJIbTYPHOMY
HacjleAWd M TPAaJULMSIM MHOTIOHAlIMOHAJIBHOrO Hapona Poccuiickoit ®enepanuu, nOpupoie u
OKpY’Karolleu cpene.

JIn4HOCTHBIE pE3yNbTaThl OCBOEHHUS YuyeOHOro mpeamera «buonorus» TOMKHBI OTpa’kaTh
TOTOBHOCTb U CIIOCOOHOCTH 00YUaIOIIUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEH O3UITHEH
JUYHOCTH, CHUCTEMOM  ILIEHHOCTHBIX  OpHEHTAllMii, TMO3UTHUBHBIX  BHYTPEHHUX  YyOexXIeHu#,
COOTBETCTBYIOIIMX TPAJAMIMOHHBIM LEHHOCTSAM pPOCCHICKOTO OOIIECTBA, PACHIMPEHUE >KU3HEHHOI'O
ONbITa M ONBITA JEATEIBHOCTH B IPOLECCE pEeaJu3allMM OCHOBHBIX HANPABICHUM BOCIIMTATEIBHOU
NEeATEIbHOCTH, B TOM YHUCJIE B YACTHU:

1) rpax1aHCKOTO BOCITUTAHHSL:

. c(OPMHUPOBAHHOCTh TPAKIAHCKON MO3UIMU OO0YYaroLIerocss Kak akKTUBHOIO M OTBETCTBEHHOTO
YJieHa POCCUICKOro 00IEecTBa;

. 0CO3HaHHME CBOMX KOHCTUTYIIMOHHBIX IIPaB U 00sI3aHHOCTEHN, YBaXKEHUE 3aKOHA U ITPABONOPSIKA;

. TOTOBHOCTb K COBMECTHOM TBOPYECKOW EATEIBLHOCTHU MPHU CO3JaHUM yUYEOHBIX IPOEKTOB, PEILICHUU
y4eOHBIX ¥ MI03HABATEIbHBIX 33/1a4, BHIITOJIHEHUN OMOJIOTMUECKHUX KCIIEPUMEHTOB;

. CIIOCOOHOCTh OINpPEAEATh COOCTBEHHYIO MO3UIMI0 IO OTHOIICHHWIO K SIBICHUSM COBPEMEHHOMU
’KU3HU U O0BICHSTE €€;

. YMEHHUE YYUTHIBAaTh B CBOUX JEHCTBHIX HEOOXOAUMOCTh KOHCTPYKTHBHOTO B3aUMOAEHUCTBUS JIIOJIeH
C pa3HbIMHU YOEKICHUSIMH, KYJIbTYPHBIMU [IEHHOCTSMU M COLIMATIbHBIM MOJIOKEHHEM;

. TOTOBHOCTb K COTPYJHHUYECTBY B MPOIIECCE COBMECTHOT'O BHIMIOJIHEHUS YUEOHBIX, TO3HABATEIbHBIX U
HCCIIEIOBATENIbCKUX 3a]ay, YBAXXUTEJIHHOIO OTHOLICHHS K MHEHHUIO OIIMOHEHTOB MNpHU OOCYXICHUU
CIIOPHBIX BONIPOCOB OHMOJIOTMYECKOTO COJCPKAHNUS;

. TOTOBHOCTh K T'YMaHHUTAapHOU W BOJIOHTEPCKOU J1€ATEIIbHOCTH;

2) MaTPUOTHYECKOTO BOCIIUTAHUS:

. c(OPMHUPOBAHHOCTh POCCUNCKON TPa’kJaHCKON WIEHTUYHOCTH, TATPUOTH3MA, YBAXKEHUS K CBOEMY
HapOJy, YyBCTBA OTBETCTBEHHOCTHU nepea PoauHoM, ropaocTu 3a CBOM Kpai, cBOt0 PoanHy, CBOM SI3BIK U
KYJIbTYpY, IIPOLUIOE U HACTOsIlEe MHOIOHAILIMOHAILHOIO Hapoaa Poceny;

. [IEHHOCTHOE OTHOIICHHWE K MPHUPOJAHOMY HACIEAWIO W TMaMATHHUKAM MPHUPOMABI, IOCTHUKECHUSIM
Poccun B Hayke, HICKyCCTBE, CIOPTE, TEXHOJIOTHUSX, TPYE;

. CMOCOOHOCTh OLIEHMBATh BKJIAJ POCCHMCKHX YYEHBIX B CTAHOBJIIEHHE M pa3BUTHE OHOJIOTHH,
MMOHMMAaHHS 3HAYCHUS OWOJIOTMH B IO3HAHUU 3aKOHOB NMPHUPOBI, B JKU3HH YCIIOBEKA U COBPEMEHHOTO
00I11eCTBA;

. uciHas yOSKIEHHOCTh, TOTOBHOCTh K CIIYXCHHIO U 3amure OTedecTBa, OTBETCTBEHHOCTh 3a €ro
cynp0y;

3) 1yXOBHO-HPABCTBCHHOTO BOCITHUTAHUS:



. OCO3HaHUE AYXOBHBIX LIEHHOCTEN POCCUICKOr0 HApOaa;

. c(OPMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEACHUS;

. CMOCOOHOCTh OIIGHWBATh CHUTYAallMI0 M MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSACh Ha
MOPAJIBHO-HPaBCTBEHHBIE HOPMBI U LIEHHOCTH;

. OCO3HAaHME JINYHOT'O BKJIaJa B IOCTPOEHHE YCTOMUUBOrO OYyyLIEro;

. OTBETCTBEHHOE OTHOILLIEHHE K CBOUM DPOAUTENIAM, CO3LAAHUI0 CEMbU HAa OCHOBE OCO3HAHHOIO

MPUHSATHS LIEHHOCTEW CeMEeHOM ®U3HU B COOTBETCTBHUHU C TPAIUIUsIMU HapoaoB Poccuu;

4) 3CTETUYECKOr0 BOCITUTAHHUS:
. ACTETUYECKOE OTHOILIEHHWE K MHUPY, BKIIOYas OSCTETUKY ObITa, HAy4YHOTO M TEXHHUYECKOIO
TBOPYECTBA, CIIOPTA, TPY/Aa, OOIICCTBEHHBIX OTHOIICHHIA,
. IMOHUMaHUE SMOLIMOHAIIBHOTO BO3AEHCTBUS AKUBOW MPUPOBI U €€ IEHHOCTH;
. TOTOBHOCTh K CaMOBBIPDOKEHHUIO B PAa3HBIX BHUJAX HCKYCCTBA, CTPEMJICHHE NPOSBISATH KadyecTBa
TBOPUYECKOMN JTUYHOCTH;

5) ¢pu3n4ecKOro BOCIUTAaHUS:
. MOHMMAaHWE M peajau3alus 3J0poBoro u Oe3omacHoro oOpasa KHU3HU (3I0pOBOE NHTAHHE,
COONIOZICHHE THUTMEHUYECKHX NPaBHJI M HOPM, COaNaHCHUPOBAHHBIM pPEKUM 3aHATUH U OTAbIXA,
perymsipHasi (u3uveckas aKTUBHOCTH), OEPEKHOT0, OTBETCTBEHHOTO M KOMIIETEHTHOTO OTHOIICHHUS
K COOCTBEHHOMY (PU3NIECKOMY U IICUXHYECKOMY 3/I0POBBIO;

. MMOHMMAaHUE I[IEHHOCTH NPAaBWJI WHIUBUAYAIBHOTO W KOJUJIEKTMBHOTO O€301MaCHOTO TOBEICHUS
B CUTYAIUAX, YTPOKAIOIINX 3I0POBBIO U KU3HU JIIOJICH;
. OCO3HAHHUE MOCIIE/ICTBUN U HETIPUSATYUSI BPEIHBIX PUBbIYEK (YIOTPEOICHHS AJIKOr0JIsl, HAPKOTUKOB, KYPEHUSL);
6) TpyI0BOTO BOCIIUTAHHUS:
. TOTOBHOCTB K TPY/y, OCO3HAHHE IIEHHOCTH MacTepCTBa, TPY10JIt00ue;
. TOTOBHOCTh K AaKTHUBHOM JEATENBHOCTH TEXHOJOTMYECKOW W COLUAIbHOM HAaINpaBIE€HHOCTH,
CIOCOOHOCTh MHUIIMUPOBATD, TIAHUPOBATH U CAMOCTOSITENILHO BBIMOIHSTH TAKYIO AESITENbHOCTD;
. WHTEpEC K pa3auuHbiM chepam mpodeccCHOHaNBbHON JeATeTbHOCTH, YMEHHE COBEpIIATh
OCO3HaAHHBIN BRIOOP OyayIieit mpodeccun u peaaTn30BbIBaTh COOCTBEHHBIC )KU3HEHHBIC TJIAHBI;
. TOTOBHOCTB U CITOCOOHOCTH K 00pa30BaHUIO U CaMOOOPA30BAHMIO HA TIPOTSHKEHUU BCEH KU3HMU;
7) 5KOJOTHYECKOTO BOCITUTAHHMS:
. HKOJIOTHUECKH 11e7iecoo0pa3Hoe OTHOILIEHUE K IPUPO/IEe KaK HCTOYHUKY KH3HU Ha 3eMIiie, OCHOBE €&
CYILIECTBOBAHUS;
. MOBBILIIEHUE YPOBHS YKOJIOTUYECKOU KYIbTYphl: IPUOOPETEHHE OIBITA MIIAHUPOBAHUS MTOCTYIIKOB U
OLICHKU UX BO3MOXHBIX MOCIIEICTBUN JIJIs1 OKPY KAIOIIEN Cpeibl;
. OCO3HaHUeE TTI00aThHOr0 XapaKTepa SKOJOTHIECKUX MPOOJIeM U yTel UX pelieHus;
. CIIOCOOHOCTh HCIIOIB30BaTh MPUOOpETaeMble MPU W3YyUYEHWHW OWOJIOTHU 3HAHHWS W YMEHUS TMpHU

pelIeHnr TpoOJieM, CBS3aHHBIX C PAlMOHAIBHBIM IPUPOOIOIB30BaHUEM (COOIOJICHHE TTPaBHUIT
MOBCACHWA B IIPpHUPOAC, HAIPABJIICHHBIX Ha COXPAaHCHHWE PABHOBECHA B DOKOCHCTEMAX, OXpaHy BHUIOB,
IKOCUCTEM, OMoCchepsl);
. AKTUBHOE HENpUSATHE [EHCTBUM, NMPHUHOCSIIMX BpEA OKpPYXKAIOIIeW MPUPOTHOU cpene, YMEHHue
MIPOTHO3UPOBATh HEONATOMPHATHBIE HKOJOTMYECKUE TIOCIEACTBUS MPEANPUHUMACMBIX JCUCTBUNA W
MpeIoTBPAIIATh HX;
° HaJIMYUC PA3BUTOTO 3KOJOTHYCCKOI'0 MBIIIJICHUS, 3KOJIOTUYCCKOU KYJBbTYPBbI, OIIbITa ACATCIIbHOCTU
OKOJIOTUYECKOW  HANpPaBICHHOCTH, yMEHHUS  PYKOBOJCTBOBaThCS ~HMH B  IIO3HABaTEIbHOM,
KOMMYHUKAaTHBHOH W COIMAIIEHOW TPAKTHKE, TOTOBHOCTH K yYaCTHIO B TPAKTUYECKOH IEATEILHOCTH
9KOJIOTUIECKOI HANPaBICHHOCTH;

8) LIEHHOCTH HAyYHOT'O MO3HAHUSL:
. c(hOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU



U OOIIECTBEHHOI MPAKTHUKH, OCHOBAHHOI'O Ha JUAJIOTe KYJBTYp, CIIOCOOCTBYIOIIEI0 OCO3HAHUIO CBOETO
MECTa B MOJIMKYJIBTYPHOM MUDE;

. COBEpIIEHCTBOBAHUE SI3bIKOBOM M YMTATEIBCKOM KYJBTYphl KaK CpEJCTBA B3aUMOJAEHUCTBUS MEXIY
JIIOJIbMU U TT03HAHUS MUPA;

. MOHUMaHUE CHeuuPUKUd OHOJIOTUM KaKk HayKH, OCO3HaHusi €€ poiau B  (OPMUPOBAHUU
paIMOHAJILHOTO HAYYHOTO MBILIUICHUS, CO3JaHUM ILIEIOCTHOTO MPEICTABICHUS 00 OKpY’KalolleM MUupe
KaK O €IMHCTBE IIPUPOJIbI, YEIOBEKa U O0IIEeCTBa, B MO3HAHUU IPUPOIHBIX 3aKOHOMEPHOCTEH U pelIeHUH
po0GJieM COXpaHEeHUsI IPUPOAHOTO PABHOBECHS;

. yOSKIEHHOCTh B 3HAUMMOCTHU OMOJIOTUU JUISI COBPEMEHHON IMBMIIM3AIMK: OOECIeueHUss HOBOTO
YPOBHSI pa3BUTHSl MEIUIMHBI, CO3JAaHUE TEPCIEKTHBHBIX OHOTEXHOJOTHH, CHOCOOHBIX pEIIaTh
pecypcHbIe MPOoOJIeMBbl Pa3BUTHSI YEIOBEUECTBA, IMOMCKA IMyTeH BBIXOAA M3 TI00ATBHBIX 3KOJIOTMYECKHX
npobieM U oOecredeHus: mepexoja K YCTOHUYMBOMY pa3BUTHIO, PALMOHAIBHOMY HCIIOJIB30BAHHIO
MPUPOJHBIX PECYPCOB U (POPMHUPOBAHUIO HOBBIX CTAHIAPTOB KU3HHU;

. 3aMHTEPECOBAHHOCTDH B MOTYYCHUH OMOJIOTUYECKUX 3HAHUI B LIEJISX MOBBIIIECHUS OOIIECH KYIbTYpPHI,
€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH, KaK COCTaBHOM 4acTH (DYHKUIMOHAIBHOM TPaMOTHOCTH
oOyuatrouxcsi, GopMUpyeMoit Ipu U3y4eHUH OMOJIOTHH;

. MMOHMMAaHHUE CYIIHOCTH METOJIOB MO3HAHMSI, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH
HCIIOJIb30BaTh IOJIy4aeMbl€ 3HAHUS JUIsl aHalu3a U OOBSICHEHUS SIBICHUH OKPYJXKAIOLIEro MUpa U
MIPOUCXOJAIIMX B HEM U3MEHEHUH, YMEHUE JielaTb OOOCHOBAaHHBIE 3aKJIIOYEHMS] HA OCHOBE HAay4HbIX
(haKTOB M MMEIOIIUXCS JAHHBIX C IEIIBIO OTYUYCHHUS JOCTOBEPHBIX BHIBOJIOB;

. CIOCOOHOCTh CaMOCTOSITENILHO HCIIOJIBb30BaTh OWOJIOTHYECKUE 3HAHWS JUIA PEIIeHHS MpoOiieM
B peabHBIX KU3HEHHBIX CUTYALMIX;

° OCO3HAHUC NCHHOCTHU HaquOﬁ ACATCIIbBHOCTH, TOTOBHOCTb OCYHICCTBJIATH TIIPOCKTHYIO U
HCCIICAOBATCIIbCKYIO ACATCIBHOCTD NHAUBUAYAJILHO U B TPYIIIC,
° TOTOBHOCTH M CHOCOOHOCTH K HCIIPEPBIBHOMY 06p330BaHI/IIO u caM006pa30BaHmo, K aKTUBHOMY

MOJIYUCHHUIO HOBBIX 3HAHUH 110 OMOJIOTHHA B COOTBETCTBHUHU C KU3HEHHBIMU HOTp€6HOCT$[MI/I.

B mnpouecce nocTukKEeHHs JIMYHOCTHBIX pPE3YJbTATOB OCBOEHMSI OOYYAIOUIMMHCS MPOrpPaMMBI
cpemHero oOmiero oOpa3oBaHHs Y OOYYAOIIUXCS COBEPIICHCTBYETCS 2MOUUOHAIbHbBLIL UHMENTEKM,
MPeoIararoImuii COpMUPOBAHHOCTH:

. CAMOCO3HAHUS, BKIIOYAIONIETO CIIOCOOHOCTh MOHUMATh CBOE AMOIMOHAIBHOE COCTOSIHUE, BHIETH
HaIpaBJIeHUs Pa3BUTHUS COOCTBEHHOW AMOIIMOHANBHOMN Cephl, OBITh YBEPEHHBIM B ce0e€;

. camope2ynuposanis, BKIIOYAIOIIEr0 CaMOKOHTPOJIb, YMEHHE MPUHUMATh OTBETCTBEHHOCTD 3a CBOE
MOBE/ICHHE, CIOCOOHOCTh aIaTUPOBATHCS K IMOIIMOHATLHBIM U3MEHEHHSIM U TPOSIBIISITh THOKOCTh, OBITH
OTKPBITBIM HOBOMY;

. BHYymMpeHHell Momusayuuy, BKIFOYAIONIeH CTPEeMIICHHE K JOCTIKEHHUIO e U YCIEeXY, ONMTHMU3M,
HWHUIUATUBHOCTb, YMCHUEC )IeﬁCTBOBaTL, UCXO0Os1 N3 CBOUX BOSMO}KHOCTeﬁ;

. oMnamuu, BKIIFOYAIOMIEH CIIOCOOHOCTh TOHUMATh SMOIMOHATIFHOE COCTOSIHUE JIPYTHX, YUHTHIBATH
€ro Mnpu OoCymeCTBICHNN KOMMYHUKAIINH, CIIOCOOHOCTH K COYYBCTBUIO U COIICPCIKUBAHUIO,

. COYUANBHBIX HABLIKOSG, BKIIOYAIOIIUX CIIOCOOHOCTh BBHICTPAaWBATh OTHOIICHHUS C APYTUMU JIIOJIbMU,
3a00THUTHCA, IPOSBISATH HHTEPEC U pa3pemiaTh KOHPIUKTHL.

MertanpeameTHbie pe3yJibTAThI

MertamnpeamMeTHble pe3yabTaThl OCBOCHUS ydeOHOro mpeamera «bronorus» BKIIOYAIOT: 3HAYUMBIE
st (OPMHUPOBAHHUS  MHUPOBO33PECHHS]  OOYyYAIOUIUXCS  MEXKIUCIUIUIMHAPHBIC  (MEXKIIPEIMETHBIC)
oOIIeHAYYHBIE TIOHATHS, OTPaXKAIOIIUE IEIOCTHOCTh HAYYHOH KapTHHBI MUPA M CIEHU(PHUKY METOOB
MO3HAHWs, WCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKax (BEIIECTBO, YHEPIHs, SBJICHHE, MPOIECC, CUCTEMA,
HAy4YHBIH (aKT, MPHUHIUI, TUIIOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHSs, HMCCIEIOBaHUE, HAOIIOJCHHE,
U3MEpEHUe, OKCIepUMEHT U Jpyrue); YyHHUBEpcaldbHbIE ydeOHbIe [eHCTBUS (TIO3HABaTENbHEIC,



KOMMYHHKATHBHBIC, PETYJISTUBHEIE), o0ecnieunBamomue GopMupoBanne (pyHKIIMOHATHHONH TPAMOTHOCTH
U COIHMAIFHOW KOMIIETEHIIMH OOYyYaIOIUXCs; CIIOCOOHOCTH OOYYArOMIMXCSl MCIOJB30BaTh OCBOCHHBIC
MEXIUCHIUIUIMHAPHBIC, MHPOBO33PCHUECKWE 3HAHWS H  YHUBEpPCAbHbIC y4eOHbIC JICHWCTBUSA
B MO3HABATEIBLHOM U COUUAIBHON MPAKTUKE.

B pesynbraTe n3ydyeHus OHOJIOTMM HAa YPOBHE CpelHEro olmiero oopazoBaHusl y 00ydarouIerocs
OynyT chopMupoBaHbl IO3HABATENIbHBIE YHHUBEpPCAJIbHbIE Y4YeOHbIE JACUCTBHUS, KOMMYHUKATHBHBIC
YHUBEpCaJbHbIE Y4YeOHbIC NEHCTBUS, PEryNATHBHbIE yHUBEpCajbHble Y4YEOHbIE ICHCTBHS, COBMECTHAS
NEeSATEIbHOCTD.

llo3nasamenvHule yHugepcaivhbie yuebHbvle deticmeus

basoevie nocuueckue deticmeus:
. CaMOCTOSTENIEHO (hOPMYITUPOBATH U aKTYaIM3UPOBATh MPOOIIEMY, PACCMATPUBATh €€ BCECTOPOHHE;
. UCIIOJIb30BaTh IIPU OCBOCHMM 3HAHUM MNpPUEMBI JIOTMYECKOIO MBIIIJIEHUS (aHanu3a, CUHTE3a,
CpaBHEHWMsI, Kiaccu(pukanuu, 0000ImEeH ), PACKPBIBATh CMBICI OMOJIOTUYECKHX MOHSATHH (BBILACIATH WX
XapaKTepHble MPU3HAKHU, YCTAHABIMBATh CBSI3U C JPYTUMHU IOHATHUAMHN);
. OIpeNeNATh LEeNU JEATeIbHOCTH, 3a/laBasi napaMeTpbl U KPUTEPUM HX JOCTHIKEHHs, COOTHOCHUTb
Pe3yJIbTaThl ASATEILHOCTH C OCTABICHHBIMU LIESIMU;
. UCIIOJIb30BaTh OMOJIOTHYECKUE MOHATHS 1)1 00bsICHEHUs! (DAKTOB U SIBIICHUH KUBON MPUPO/IBI;
. CTPOUTh JIOTUYECKHE PACCYKIEHUS (MHIAYKTUBHbIE, IEAYKTUBHBIC, IO AaHAJIOTWHU), BBISABISTH
3aKOHOMEPHOCTH W TPOTHBOPEYHSI B pACCMAaTPUBAEMBIX SBJICHUSX, (OPMYIHPOBATH BBIBOJABI U
3aKJIFOUEHNUS;
. IPUMEHSTh CXEMHO-MOJIEIIbHbIE CPECTBA AJIsl IPEICTABICHUSI CYILIECTBEHHBIX CBSI3€M M OTHOILIEHUI
B M3y4yaeMbIX OHOJOIMYECKHMX OOBEKTaX, a TaKKe IMPOTUBOPEUU pasHOI'O poJia, BBIABICHHBIX B
Pa3NUYHBIX HHPOPMALIMOHHBIX HCTOUHUKAX;
*  pa3pabaThiBaTh IUIaH pELIEHHUS MPOOJeMbl C Y4Y€TOM aHajdu3a HMEIOIUXCS MaTepHalbHBIX U
HEMaTepUaIbHBIX PECYPCOB;
. BHOCHUTb KOPPEKTHBBI B JESITEIBLHOCTb, OLIEHUBATh COOTBETCTBUE PE3YJbTATOB LENSIM, OILIEHUBATh
PHUCKHU NOCIEACTBUM NESTENIbHOCTH;
. KOOPJAMHUPOBAaTh W  BBIIOJNHATH pabOTy B  YCIOBHMSIX  pEAIbHOIO, BUPTYaJbHOIO H
KOMOMHHPOBAHHOTO B3aUMOJIEHCTBUS;
*  pa3BHUBaTh KPEaTUBHOE MBILUIECHHE TP PELLICHUN )KU3HEHHBIX MPOOIIEM.

bazosvie uccnedosamenvckue oeticmeusi:
. BJAJETh HaBBIKAMU y4eOHO-HCCIEeNOBATEIbCKOW M MPOEKTHOM JesATeNbHOCTH, HaBbIKAMH
pasperieHus npo0seM, ClIOCOOHOCThIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOMCKY METO/IOB pEIIeHUs
MPAKTUYECKHX 33/1a4, TPUMEHEHHIO Pa3IMYHbIX METOI0B TIO3HAHUS;
. MCIIOJIb30BATh Pa3IMYHbIE BUJIBI IEATEIHHOCTH 10 MOJYYEHHIO HOBOTO 3HAHUS, €r0 HHTEpPIPETaLny,
MpeoO0pa3oBaHUI0 M TPUMEHEHUIO B YYEOHBIX CHUTyalMsX, B TOM 4YHCJIE€ NpPU CO3JaHUM Y4YEOHBIX H
COLIMAJIbHBIX MPOEKTOB;
. dbopMUpOBAaTh HAy4YHBIM THUIN MBIIUICHUS, BJIaJE€Th HAYYHOW TEPMHHOJIOTHEH, KIIOYEBBIMU
MOHATUSAMH U METOJAMU;
. CTaBUTh U (pOpPMYyIMpPOBaTH COOCTBEHHBIE 3a/]aul B 00pa30BaTEIbHOMN JEATETBHOCTH U JKU3HEHHBIX
CUTYyalMAX;
. BBISBIISIT TIPUYUHHO-CIICJICTBEHHBIC CBSA3M M aKTyallU3UpOBaTh 3ajady, BBIABUTATh THUIOTE3y €&
peleHys], HaxOAUTh AapryMEHThl JUIsl JI0KA3aTesIbCTBA CBOMX YTBEP)KICHMH, 3aJaBaTh IMapaMmeTpbl U
KPUTEPHUH PELICHMUS;
. aHAJIM3UPOBaTh IIOJIyYEHHBIE B XOJI€ PEIICHUS 3aJaud pe3yJbTaTbl, KPUTHYECKH OLIEHUBATh
UX JOCTOBEPHOCTb, IPOTHO3UPOBATh U3MEHEHNE B HOBBIX YCIIOBHSX;
*  J1aBaTh OLIEHKY HOBBIM CUTYallUsIM, OLICHUBATh MPUOOPETEHHBIH OIBIT;



. OCYIIECTBIISATh  IICJICHANIPABIICHHBI TMOWCK TMEpeHoca CpPeACTB H  CIHOCOOOB  JCHCTBHS
B IIpo(heCcCHOHATILHYIO CPEeay;
*  yMETh MEPEHOCUTH 3HAHUS B TTO3HABATEIILHYIO U MPAKTHUUYECKYIO 001aCTH )KU3HEACSITETLHOCTH;
*  yMETh HHTETPHUPOBATH 3HAHMSI U3 PA3HBIX MIPEIMETHBIX 00IacTel;
. BBIJIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC TOJXOMbl U PEIICHHs, CTABUTh MPOOJIEMBI H
3aJ]auu, JIOMYCKAIOIINE allbTePHATUBHBIC PEIICHUS.

Paboma ¢ ungopmayuei:
. OPUCHTUPOBATHCSI B PA3IMYHBIX MCTOYHHKAX MH(POpPMAaNuu (TEKCTe y4eOHOro mocoOusi, HaydHO-
MOIYJIIPHOHM JITEeparype, OMOJOTMYECKUX CIIOBApSX U CIPABOYHUKAX, KOMIBIOTEPHBIX 0a3ax MaHHBIX,
B WHTepHeTe), aHanu3upoBaTh WHPOPMAIIUIO PA3IMYHBIX BUAOB U (OPM MPEICTABICHUS, KPUTHUECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;
. (hopMyIHpOBATh 3aMIPOCHI M IPUMEHSATh PA3IUNYHBIC METOIBI IPU MTOUCKE U 0TOOpE OMOIOTUIECKON
nH(pOopMaY, HEOOXOAMMOH JIJIsl BBIMIOTHCHHS YICOHBIX 3a71a4;
. npuoOpeTaTh  ONBIT  KCIOJNB30BaHHS  WH(POPMALMOHHO-KOMMYHHUKATUBHBIX  TEXHOJIOTHUH,
COBEPILIEHCTBOBATh KYJIBTYPY aKTUBHOTO UCIIOJIb30BAHUS PA3IMUHBIX IIOMCKOBBIX CHCTEM;
. CaMOCTOSITEJIbHO BBIOMPATh ONTUMAIBbHYIO (OPMY HPEICTABICHUS OMOJIOTMYECKOW WH(pOpMAIUU
(cxembl, TpaduKy, TUarpamMmbl, TAOIHIIbI, PUCYHKH U JIPYTOe);
. WCIIOJIb30BaTh HAYYHBIA SI3BIK B KA4ECTBE CPEJCTBA MPHU paboTe ¢ OMOJIOTrHYecKor WH(OpMAIIHCH:
MPUMCHSITh XUMUYECKHE, (PU3NICCKHEe U MAaTEMAaTHUECKHUE 3HAKH M CHUMBOJIBI, (hOpMYIIBI, a00peBHATYDY,
HOMCHKJIATYPY, HCIIOJIB30BaTh U MIPEOOPa30BhIBATH 3HAKOBO-CHMBOJIUYECKHIE CPEICTBA HATIISTHOCTH;
. BIIQJICTh HABBIKAMHU PACIIO3HABAHWS W 3aIUTHl WHPOpPMAIUK, HHPOPMAIMOHHOW 0e30MmacHOCTH
JIMYHOCTH.

KommyHnukamuenvie ynugepcanvhvie yueonvle deticmesus

Obwenue:
. OCYIIECTBIISITh KOMMYHHKAIlMd BO BceX cdepax >KM3HM, aKTUBHO Y4YacTBOBATh B JAMAJIOTE WIIH
JTUCKYCCHH TIO CYIIECTBY OOCyXKmaemMol TeMbl (YMEHHE 3aJlaBaTh BOMPOCHI, BBICKA3bIBATh CYXKJICHUS
OTHOCHUTEIILHO BBIITOJIHCHUS MPEIaraeéMou 3a7ad, YYUTHIBATh HHTEPECH M COTIIACOBAHHOCTH TTO3HITHIA
JIPYTHX YYACTHUKOB JIMAJIOTA WU TUCKYCCHUH);
. pacrnio3HaBaTh HEBEpOAJbHBIE CpPEJCTBA OOIICHHS, IMMOHUMATh 3HAYCHHUE COIHMAJILHBIX 3HAKOB,
MPEANOCHIIOK BO3HUKHOBEHHUS KOHGIMKTHBIX CHTyalldd, yMeTh CMAr4aTh KOH(DIUKTHI M BECTH
MEPETOBOPHL;
. BIIQJICTh PA3IMYHBIMU CHOCOOAMU OOIEHUS U B3aUMOJICHCTBUS, MOHMMATh HAMEPEHHsS JAPYTUX
TOJIEH, MPOSIBIIATH YBAKHUTEIFHOE OTHOIICHHE K COOECeTHUKY M B KOPpPEeKTHOU (hopme (HopMyanpoBaTh
CBOM BO3PaXKCHHS;
. Pa3BEPHYTO M JIOTUIHO M3JIaraTh CBOKO TOYKY 3PEHUS C MCIIOIb30BAaHUEM SI3BIKOBBIX CPEJICTB.
Cosmecmuas desimenbHOCHb:

. MMOHUMATh U UCIOJIb30BaTh NMPEUMYIIECTBA KOMaHIHOW U MHAWBUYyabHOM pabOThl IpU peLIeHUN
OMOJOrMYecKOrd  MpoOsieMbl, OOOCHOBBIBaTb HEOOXOAMMOCTh MPHUMEHEHHS TPYHIOBBIX  (opM
B3aMMOJICHCTBHS ITPU pPELIeHUH yueOHOM 3a1auu;

. BbIOMPAaTh TEMAaTUKy M METOAbl COBMECTHBIX JEHCTBMH ¢ yd€TOM OOLIMX WHTEPECOB U
BO3MOXKHOCTEHN KaXKJ10T0 4JI€Ha KOJUIEKTHBA;

. MIPUHUMATD [IETTH COBMECTHOH JEATENbHOCTH, OPIraHU30BBIBATh U KOOPAMHUPOBATH ACUCTBUS 1O €€
JOCTH)KEHHUIO: COCTABIIATh IUIAH JAEHUCTBHUM, paclpelnesarb pold ¢ y4ETOM MHEHMH YYacTHHMKOB,
00CyX1aTh pe3yJbTaThl COBMECTHOW pabOTHI;

. OLICHUBATh KayeCTBO CBOEr0 BKJIaJa W KaXIOrO YYaCTHUKAa KOMaHIbl B OOLIMI pe3ynbTar
10 pa3pabOTaHHBIM KPUTEPHSIM;

. npe/ularaTb HOBBIE IPOEKTHI, OICHMBATh MWJEH C TO3MIMUA HOBHU3HBI, OPUTHHAIBHOCTH,



MIPAaKTUYECKONU 3HAYMMOCTH;
. OCYLIECTBJIATh IO3UTUBHOE CTPATETMYECKOE IIOBEACHHUE B PA3JIMUHBIX CUTYaLMsIX, MPOSBIATH
TBOPYECTBO U BOOOpakeHUE, OBITh MHUIIMATHBHBIM.

Pecynamugnvle ynugepcanvnuie yuebHvie oeticmaus

Camoopeanuzayus:
. UCIIOJIb30BaTh OMOJIOIMYECKUE 3HAHUS ISl BBIABICHUS MPOOJIEM U MX PEUICHHs B KU3HEHHBIX U
y4eOHBIX CUTYaIUsX;
. BBIOMpaTh Ha OCHOBE OHOJIOTMYECKUX 3HAHUN IIeJIeBble M CMBICIOBbIE YCTAHOBKM B CBOMX
JNEHCTBUSX U TMOCTYNKAaX IO OTHOIICHHWIO K KUBOM MpPHUPOJAE, CBOEMY 3J0POBbI0 M 3JI0OPOBBIO
OKpYKaroIIHX;
. CaMOCTOSITENIbHO OCYIIECTBIISTH MMO3HABATEIbHYIO JAEATEIbHOCTD, BBISABIATH MPOOJIEMBI, CTABUTH U
(dbopMyaHpoBaTh COOCTBEHHBIE 337a4l B 00Pa30BATEIbHOMN IEATEIBHOCTH U )KU3HEHHBIX CUTYAIUX;
. CaMOCTOSITENIPHO COCTABIIATh IUIAH PEUICHHS TPOOIEMbl C YYETOM HMMEIOIIUXCS PECYpCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOUYTECHUM;

. J1aBaTh OLEHKY HOBBIM CUTYalIHIM;
. pacimupsaTh paMKH y4eOHOTO MPEAMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHU;
. JIeNIaTh OCO3HAHHBIN BHIOOD, apryMEHTHPOBATh €r0, OpaTh OTBETCTBEHHOCTH 32 PEIICHHUE;
. OIICHUBATh MIPUOOPETEHHBIN OIBIT;
. Croco0CTBOBaTH (POPMUPOBAHUIO U MPOSIBIICHUIO IIIMPOKOW IPYAUIIUN B Pa3HBIX 00JIACTAX 3HAHHIA,
MTOCTOSIHHO TOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHD.
CamokoHmponb:
. JlaBaTh OLEHKY HOBBIM CHUTYalMsIM, BHOCUTb KOPPEKTHUBbI B JESATEIbHOCTb, OLEHUBATH

COOTBETCTBHUE PE3YJILTATOB LIEIISM;

. BJaJIeTh HaBBIKAMU I103HABATEIbHON peQEeKCUM KaK OCO3HAHMS COBEpIIAEMBIX JeHCTBUH U
MBICIMTENIbHBIX TPOLECCOB, UX PE3yJbTaTOB M OCHOBAaHUI, MCIIONB30BaTh MPUEMBI pedreKcuu ais
OLIGHKH CUTYalllH, BbIOOpa BEPHOTO PEILICHUS;

. YMETh OIEHUBATh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHHUS 110 MX CHIKCHUIO;

. MPUHUMATh MOTHBBI U @pTYMEHTBI JPYTHX TIPH aHAIHU3E PE3YJIbTaTOB JICITCILHOCTH;
Ipunsmue cebs u opyeux:

. MPUHUMATD ce0sl, MOHMMas CBOM HEJOCTATKU U JIOCTOMHCTBA;

. MPUHUMATh MOTHBBI U apTYMEHTHI JPYTHX IIPU aHAIHU3E PE3yIbTaTOB AEITEIbHOCTH;

. MpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKU;

. pa3BHUBATh CIIOCOOHOCTh MOHUMATh MUP C TTO3UIIUH JIPYTOTO YEIOBEKA.

IIpenmeTrHble pe3yJIbTaThl

[IpenMeTHble pe3yabTaThl OCBOCHHS cojaepkaHMs yudeOHoro mpeamera «buomorus» Ha
yIIIyOJIEHHOM YPOBHE OPHEHTHPOBAaHBI Ha olecreueHrne Mpo(rIbHOTO OOyUYeHHS CTapIIEKIAaCCHUKOB
Oouonoruy. OHM BKIIOYAIOT: crHeuu@uueckue A OWOJIOTUM HAay4YHble 3HAHWS, YMEHUS M CHOCOObI
NEHCTBUI 1O OCBOGHMIO, WHTEpPIpETallMd U MpeoOpa3oBaHUIO 3HAHUM, BUJIBI JESATENBHOCTH IO
MOJTYYEHHIO HOBBIX 3HAHUM M MX MPUMEHEHUIO B PA3JIMUHBIX YYEOHBIX, a TAK)KE B PEATbHBIX KHU3HEHHBIX
cutyauusx. [IpeaMerHble pe3ybTaThl NPEACTABIEHBI IO FOJaM U3yUEHUSI.

[IpenmetHble pe3yabTaThl OCBOEHUs yueOHoro mnpeamera «buonorus» B 10 kiaacce HOIKHBI
OTpaxkaTh.
. c(OpPMUPOBAHHOCTh 3HAHWW O MECTE€ U pOJIM OUOJIOTMM B CHUCTEME ECTECTBEHHBIX HayK, B
(OopMHPOBAaHUM E€CTECTBEHHO-HAYYHOW KapTHHBI MHpa, B TO3HAHUM 3aKOHOB MPUPOIBI U PEIICHUU
npo0JieM palMOHATIBLHOTO TMPUPOJIONONB30BAHMS, O BKIAJE POCCHHCKUX M 3apyOEKHBIX YYEHBIX B
pazBuTHE OMOJIOTUH;
. BJAJICHUE CHCTEMOH OHOJOTMYECKMX 3HAHWMH, KOTOpas BKJIIOYACT: OCHOBOIOJAraromime



OMOJIOTUYECKHEe TEPMUHBI U TOHATHS (KH3HB, KIETKA, OpraHu3M, MeTa0ONu3M, TOMEOCTa3,
CaMOpETYJISAINSI, CaMOBOCIPOU3BEICHNE, HACIEICTBEHHOCTh, HM3MEHYUBOCTh, POCT M PAa3BUTHE),
ounonorudeckne Teopuu (xierounas teopus T. llIBamma, M. lllneiinena, P. BupxoBa, xpomocomHas
Teopust HacneacTBeHHocTH 1. Moprana), ydyenuss (H.U. BaBunmoBa — o meHTpax MHOroooOpasus u
MIPOUCXOXKACHUS KYJIbTYPHBIX pAcCTeHMi), 3aKOHBI (eAMHOOOpa3usi MOTOMKOB IEpPBOr0 TMOKOJICHHS,
pacilerieHus,, YUCTOThl raMeT, He3aBUCHMOTo HacienoBaHusi [. MeHuens, TOMOJIOTHYECKUX DPSIOB B
HacnencTBeHHoM n3menunBoctu H.W. BaBuiosa), mpuHIUIBL (KOMIUIEMEHTAPHOCTH);

. BJIQ/ICHHE OCHOBHBIMM METOJAAMHM HAay4YHOTO TIO3HAHMS, WCIOJIb3YeMBbIX B OHOJOTHYECKHX
HCCIIETOBaHMX KUBBIX O0BEKTOB (OMHUCAHKE, U3MEPEHHE, HAOII0IEHUE, SKCIIEPUMEHT);

. YMEHHE BBIJCIATh CYIIECTBEHHBIC TMPU3HAKH: BHPYCOB, KIETOK TPOKAPHOT U DYKAPHOT,
OJTHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB, B TOM 4YuCie OakTepuii, TpuOOB, pacTeHUN, )KUBOTHBIX
U YeJOBEKa, CTPOCHHUS OPraHoOB U CHCTEM OPTraHOB PACTCHH, XHBOTHBIX, YEIOBEKa, MPOIECCOB
KU3HEJCATCIILHOCTH, MPOTEKAIONINX B OPraHU3Max PacTCHHM, )KHBOTHBIX M YEJIOBEKA, OMOJIOTUYCCKUX
MpoIIeCCOB: OOMEHa BemiecTB (METaboJIM3M), TMPEBPAICHHUS SHEPTHH, OpOXKEHUS, aBTOTPOPHOTO H
reTepoTpoHOro TUIMOB MUTaHUS, (OTOCHHTE3a W XEMOCHHTE3a, MHTO3a, MeiHo3a, T'aMeToreHesa,
AMOpHOreHesa, IOCTAIMOPHOHAIILHOTO Pa3BUTHUSA, PAa3MHOXKEHUS, HHIUBUAYATHHOTO PA3BUTUSL OpraHU3Ma
(oHTOTEHe3a), B3aUMOJICHCTBUS T€HOB, TeTEPO3Hca, HCKYCCTBEHHOTO 0TOOPA;

. YMEHHUE YCTaHABIMBATh B3aUMOCBSI3H MEKIY OPraHOWIAMHU KIIETKH U UX (YHKIUSMH, CTPOCHHEM
KJIETOK pa3HBIX TKaHEH W WX (PYHKIHSIMH, MEXKIy OpraHaMHd H CHUCTEMaMH OpPraHOB y PAaCTCHH,
KUBOTHBIX M YEJIOBEKA U MX (DYHKIUSIMH, MEXKITYy CUCTEMAMH OPTaHOB U UX (PYHKIMSIMH, MKy dTarlaMu
oOMEHa BEMIeCTB, OJTAallAMH KIETOYHOTO IHKJIA ¥ JKU3HCHHBIX IUKIOB OPraHW3MOB, 3TallaMu
SMOPUOHAIILHOTO Pa3BUTHSL, TEHOTUIIOM U (heHOTUIIOM, PEHOTUIOM U (PaKTOpaMU Cpelbl OOUTAHNUS;

° YMCHUCEC BBIABJIATH OTJIMYUTCIBHBIC IPU3HAKU KUBBIX CUCTEM, B TOM YUCIIC paCTeHHﬁ, JKHNBOTHBIX U
YCJI0OBCKaA,
° YMCHHUEC HCIOJB30BATH COOTBCTCTBYIOHNIUEC APryMCHTEI, 6I/IOJ'IOFI/I‘IGCKyIO TCPMHUHOJIOTUIO H

CHUMBOJIMKY JJIsl JOKa3aTelbCTBA POACTBA OPraHU3MOB Pa3HbIX CUCTEMATHUYECKHUX IPYIII;
. yMEHHE pemaTrb OHOJOTMYECKHe 3aJaud, BBIABIATh MPUUYUHHO-CIEACTBEHHBIE CBS3H MEXIY
HCCIIeTyeMbIMU OMOJIOTMUYECKUMH MIPOLIECCAMU U SIBJICHUSIMU, J1EJ1aTh BHIBO/BI M MPOTHO3bI HA OCHOBAHUU
MOJIyYE€HHBIX PE3YyJIbTaTOB;
. YMEHHE BBIMOJIHATH J1a00paTOpHbIE U MpPaKTUYECKHE paboThl, COOMIOAATh MpaBWiia MpU padoTte
yueOHBIM U JIaOOpaTOPHBIM 000PYIOBaHUEM;
. YMEHHE BBIIBUTATh TUIIOTE3bI, MPOBEPITh UX SKCICPUMEHTAIBLHBIMH CPEICTBAMU, (OpMYTUpPYs
1[eJTh UCCIIeIOBAHUS, aHATTU3UPOBATh MOJIYYCHHBIE PE3YNIbTAThI U JAENIaTh BBIBOIBL;
. YMEHHUE y4acTBOBATh B y4eOHO-UCCIIEOBATENBLCKOM paboTe Mo OHOJIOTUH, SKOJIOTUN M MEAMIIMHE,
MpoBOAMMON Ha 0a3e MIKOJBHBIX Hay4HbIX OOLIECTB, W NYyOJIMYHO MPEJCTABIATH IOJyYEHHBIE
pe3yNbTaThl Ha YUEHUYECKUX KOH(EPEHIIMSIX;
. YMEHHE OILIEHWBATh 3TUYECKHE ACMEeKThl COBPEMEHHBIX HCCIIEJOBaHMM B o0jacTu OWOJNIOTHU U
MEIUIMHBI (KIOHUPOBAaHHE, HCKYCCTBEHHOE OIUIOJOTBOPEHHE, HAIpPABIEHHOE H3MEHEHHE TeHOMa U
CO3/JaHUE TPAHCTEHHBIX OPTaHU3MOB);
. YMEHHUE OCYIIECTBIATh OCO3HAHHBINA BBIOOp Oyayiieil mpodeccuoHanbHOM e TeIbHOCTH B 00J1acTh
OMOJIOTHM,  MEAMIMHBI, OMOTEXHOJOTMHM, BETEPUHAPHUM, CEIBCKOTO  XO3SHCTBA,  MHUIIEBOU
MIPOMBIIIJICHHOCTH, YTIyOJIATh TO3HABATENbHBIA WHTEPEC, HANpPABICHHBIM HA OCO3HAHHBIA BEIOOD
COOTBETCTBYIOIIEH Mpodeccuu U MpoJoHKeHHE OMOIOTHYECKOTr0 00pa30BaHUS B YUPEKACHUSIX CPETHETO
po¢eCCHOHATBHOTO M BBICIIIETO 00pa30BaHUsI.

[IpenMeTrHble pe3ynbTaThl OCBOEHUs ydeOHoro mnpenmera «buomorus» B 11 kjaacce IOKHBI
OTpaXkaTh:
. c(OPMHPOBAHHOCTh 3HAHUH O MeCTE€ U pPOJU OHOJOTHMH B CHCTEME ECTECTBEHHBIX HayK, B



(hOpMUPOBaHUH COBPEMEHHOW €CTeCTBEHHO-HAYYHON KApTHUHBI MHUPA, B TTO3HAHUH 3aKOHOB MPHUPOABI U
pEIICHUH DKOJIOTMYECKUX MPOOJIEeM 4YeIOBEYECTBA, a TaKXKE B PEUICHUH BOIMPOCOB PANHMOHAILHOTO
MIPUPOIONIONB30BaHUS, U B ((OPMHUPOBAHHUH IICHHOCTHOT'O OTHOIICHHS K MPUPO/IE, OOIIECTBY, YEIOBEKY, O
BKJIQJIC POCCHIMCKHUX U 3apYOCKHBIX YUEHBIX-OMOJIOTOB B Pa3BUTHE OMOJIOTHH;

. yMEHHE BIAJE€Th CHUCTEeMOW OHOJOrMYECKUX 3HAHHWM, KOTOpas BKJIIOYAET OMpelesieHus U
MMOHMMAaHHUE CYIIHOCTH OCHOBOIIOJAraloUINX OWMOJIOTHYECKUX TEPMUHOB M MOHATUH (BUA, dKOCHUCTEMA,
6uoctepa), Ouonmormyeckue Teopuu (dBomrouuoHHass Teopus Y. JlapBuHA, CHUHTETHYECKas TEOpPHUS
sBomtonun), yuyeHus (A.H. CeeproBa — 0 myTsax W HampapjieHuUsx 3Boonuu, B.W. Bepuaackoro — o
6uocdepe), 3akoHbl (reHeTuyeckoro paBHoBecus Jx. Xapau u B. BaitnOepra, 3aposiiieBoro cxoacraa
KM. bapa), mnpaBuna (munumyma HO. JIubuxa, 5KOJIOTMYECKON MNHpPAMUbI SHEPIHH), THIOTE3bI
(runore3a «mupa PHK» V. I'mnbepra);

. yMEHHUE BJIAJIETh OCHOBHBIMU METOJIaMH HAYyYHOTO TMO3HAHUS, MCIOJIb3YEMbIMU B OMOJIOTMYECKUX
WCCIEOBAHUSAX KUBBIX OOBEKTOB M IKOCUCTEM (ONMUCAaHUE, M3MEpPEHUE, HaOII0JeHUEe, IKCIEPUMEHT),
crioco6aMu BBISIBJICHHSI U OIICHKH aHTPOIIOT€HHBIX U3MEHEHUH B IPUPO/IE;

. YMEHHE BBIICTSATh CYIIECTBEHHBIC NMPU3HAKH: BHJIOB, OMOTEOIIEHO30B, PKOCHUCTEM H Ouocdepsl,
CTaOUIM3UPYIOIIETro, MABIKYIIETO M Ppa3pbIBAIOIIETO €CTECTBEHHOrO0 OTOOpa, alionaTpuyeckoro Hu
CUMIATPUYECKOT0 BUI000pa30BaHUsl, BIUSHUS JBIKYIIUX CHJI ABOJIOLMHU Ha TeHOMOHJ MOMYJNALNH,
MPUCIIOCOOJICHHOCTH OPraHW3MOB K cpele OOWTaHWs, 4YepelIOBaHWs HaNpaBICHUH 3BOJIOIUH,
KpyroBOpOTa BEIIECTB U MOTOKA SHEPTHH B DKOCUCTEMAX;

. YMEHHUE YCTAaHaBIIMBATh B3aUMOCBS3M MEXKIY IMIPOLIECCAMU DBOJIIOIUH, IABMKYIIMMH CHJIAMHU
AHTPOIIOTeHE3a, KOMIIOHEHTAMHU PA3IUYHBIX IKOCUCTEM U MPUCTIOCOOJICHUSMH K HUM OPTraHU3MOB;

. YMEHHE BBISBIISATH OTIMYUTENbHBIE IPU3HAKU KUBBIX CUCTEM, MIPUCIOCOOICHHOCTh BUAOB K Cpelie
oOuTaHusi, aOMOTMYECKMX WU OHMOTHYECKUX KOMIIOHEHTOB AKOCHCTEM, B3aUMOCBSI3€d OpraHH3MOB B
COO0O0IIIECTBAX, AaHTPOMOTEHHBIX U3MEHEHUI B 9KOCHCTEMaX CBOEH MECTHOCTH;

. YMEHHE HCMOJIb30BaTh COOTBETCTBYIOIIME AapTyMEHThI, OWOJIOTUYECKYI0 TEPMHHOJOTHIO U
CUMBOJIMKY JUIsI JIOKAa3aTEIbCTBA POJICTBA OPTaHU3MOB PAa3HBIX CHUCTEMATHYECKUX TPYII, B3aWUMOCBS3U
OpraHU3MOB M cpeAbl OOWUTaHMs, E€IWHCTBA YEJIOBEUECKHMX pac, HEOOXOJMMOCTH COXpaHEHUs
MHOT'000pa3usi BUJIOB U SKOCUCTEM KaK YCIOBHUS COCYIIECTBOBAHUS TPUPOIBI U YEIIOBEUECTBA;

. YMEHHE pemaTh OWOJOTHYECKUE 3aJadyM, BBISBIATH NPUYUMHHO-CIEACTBEHHBIC CBS3U MEXIY
UCCIIeTyeMbIMU OMOJIOTHUECKUMH MPOLIECCAMU U SIBJICHUSIMH, JIENIaTh BHIBOJBI M MPOTHO3bI HA OCHOBAHUU
MOJIyYEHHBIX PE3YIbTaTOB;

. YMEHHUE BBIMOJHATH JTAOOpaTOpPHBIE U MpaKTHYECKHe padoThl, COOMIOAATh MpaBWia MpH padore ¢
yueOHBIM U JIAOOPaTOPHBIM 000PYIOBaHUEM;
. YMEHHUE BBIIBUraTh THMIIOTE3bI, MPOBEPATh MX SKCIEPUMEHTAIBHBIMU CPEACTBAMHU, (POpMYyIUpys

1[eJ1b UCCIIeI0BaHUs, aHAJTM3UPOBATh MTOJIyYEHHbIE PE3YJIbTAThI U JIEJIaTh BIBOIBI;

. YMEHHE Yy4acTBOBaTh B yU4e€OHO-HCCIIE0BATEIbCKON paboTe Mo GMOIOTUH, SKOJIOTUN M MEAULIMHE,
MpoBOAMMON Ha 0a3e MIKOJBHBIX Hay4HbIX OOHIECTB, W MYyOJIMYHO MPEJCTABIATH IOJyYEHHBIE
pe3yNbTaThl Ha YUEHUYECKUX KOH(EPEHIIMSIX;

. YMEHHE OLIEHUBATh TUIIOTE3bl U TEOPUU O MIPOUCXOXKACHNUHN JKU3HH, YEJIOBEKA U YEIOBEYECKUX PaC,
0 MPUYHMHAX, MOCIEJICTBUAX U CIIOCOOaX MpeloTBpallieH s II100aIbHbIX H3MEHEHUH B Ouocdepe;
. YMEHHE OCYUIECTBISATh OCO3HAHHBIM BbIOOp Oyaymied mpodeccHoHaIbHOM esTeTbHOCTH

B 06HaCTI/I 61/IOJIOFI/II/I, OKOJIOTUH, MIPUPOAOINOJIb30BAHHA, MCIUIHUHBI, 6HOT€XHOJIOI‘I/II/I, IICUXOJIOIuH,
BETEPUHAPHUH, CEITLCKOTO X03SMCTBA, MUIIEBON MPOMBIIIJICHHOCTH, YIITyOJISTh MO3HABATEIHHBIN HHTEPEC,
HaTPaBJICHHBIA Ha OCO3HAHHBIA BHIOOP COOTBETCTBYIOMICH MPOPECCHU U MPOIOIDKEHHE OUOIOTHIECKOTO
00pa3oBaHMs B YUPESKIACHHUIX CPEIHETO MPOPECCHOHATILHOTO U BBICIIIETO 00pa30BaHMsI.



Coaep:xanue o0yuenns B 10 kiacce

Tema 1. buonozus Kak nayka

CoBpemeHHass OuoJIOTHSI — KOMIUIGKCHAas Hayka. KparTkas wucTropusi pa3BUTHS OHOJIOTHH.
buonorudeckne Hayku u u3ydaemble UMH mpoOiembl. DyHIaMEeHTaIbHBIC, TPUKIIATHBIC U MOUCKOBBIC
Hay4YHbIEC UCCIIEIOBAaHUS B OMOJIOTHH.

3Hauenue Ouosiornu B (OPMUPOBAHUM COBPEMEHHOM €CTECTBEHHO-HAyYHOH KapTUHBI MHpAa.
[Ipodeccun, cszannpie ¢ Ouonorueil. 3HaueHne OUONOTHM B MPAKTUYECKOU IESTENbHOCTH YeJIOBEeKa:
MEJULIUHE, CETbCKOM X035MCTBE, IPOMBIIUIEHHOCTH, OXPaHE IPUPOBI.

JleMoHCTpanuu:

[Moprpersr:  Apucrorens, Teodpacr, K. Jlunne#t, XK.b.Jlamapk, Y. Japsun, VY. ITapseii,
I'. Mennens, B.U. Bepnanckuii, W.IL IlaBnoB, W.N. Meunukos, H.U. BaBunos, H.B. Tumodees-
Pecosckuit, [Ix. Yorcon, ®@. Kpuk, /I.K. benses.

TaOnuis! u cxeMbl: «CBsi3b OMOJIOTHH C APYTUMU HayKaMu», «CUcTeMa OMOJIOTHYECKUX HAYK).

Tema 2. ZKuevie cucmemut u ux usyuenue

XKusble cucremMbl Kak IpeaMeTr H3ydeHus Ouosioruu. CBOWCTBA JKUBBIX CHCTEM: €IUHCTBO
XMMHMYECKOIO COCTaBa, JUCKPETHOCTb M LEINOCTHOCTb, CIOKHOCTb U YHNOPAJOYEHHOCTb CTPYKTYpHI,
OTKPBITOCTb, CaMOOPraHU3aLlUs, CaMOBOCIIPOM3BEICHHUE, Ppa3Ipa)kUMOCTh, H3MEHYHUBOCTH, POCT H
pa3BUTHE.

YpOoBHM OpraHu3aly XKUBBIX CUCTEM: MOJICKYJSPHBIN, KJIECTOYHBIM, TKAHEBBIM, OPraHU3MEHHBIN,
MOMYJISLMOHHO-BUIOBOM,  DKOCHCTEMHBIM  (OuoreoneHornyeckuit), Ouocdepusii.  I[Ipouecchl,
MIPOUCXOJSIINE B KUBBIX cucTeMax. OCHOBHbIE MMPU3HAKU XKUBOro. JKu3Hb Kak (opma CyliecTBOBaHUS
Matepun. Hayku, n3yvaromuye *HuBble CUCTEMBI Ha PA3HBIX YPOBHSAX OPraHU3ALNH.

W3yuenne kuBBIX cucTeM. Metoasl Ouonoruyeckoir Hayku. HaOmroneHnue, wu3MepeHue,
JKCIIEPUMEHT, CHUCTEMaTu3aunus, MmertaaHanus. lloHATHEe O 3aBUCHMMON M HE3aBUCUMOW IEPEMEHHOM.
[TnanupoBanue sxkcrepumenTa. [TocraHoBka u npoBepka runore3. Hynesas runoresa. [Tonsatue BoIOOpKU
n e€ noctoBepHocTh. Pa3zbpoc B Ouosjormueckux AaHHbIX. OIEHKa JOCTOBEPHOCTH IOJYYEHHBIX
pe3ynbTaroB. [IpudnHbBI HCKa)KEHUs Pe3yJIbTaTOB dKcriepuMeHTa. [IoHsATHE CTaTUCTUYECKOro TeCTa.

JleMoHCTpanuu:

Tabmuipl u cxembl: «OCHOBHBbIE NpPU3HAKK JKU3HW», «buonornueckue cucrems», «CBoiicTBa
KUBOM MaTepum», «YpPOBHM OpraHU3alUu KUBOW NpHUpoabD», «CTpOEHHE KUBOTHOW KIETKW», « TkaHM
KHUBOTHBIX», «CHCTEMBI OPraHOB YEJIOBEUECKOro opraHu3May, «buoreorenos», «buochepa», «Metos
U3YYEHHUSI JKUBOU IPUPOIBI».

ObGopynoBaHue: J5abopaTopHOE OOOpYyAOBaHME JJs MPOBEACHUS HAOMIOJCHUH, W3MEpEeHHUH,

OKCIICPUMCHTOB.
HDaKTquCKaH pa60Ta «Hcnonp3oBanne PA3IUYHBIX METOOO0B IIPHU U3YUCHHUU KHUBBIX CUCTCM)).

Tema 3. Buono2usa knemku

Knerka — cTpykTypHO-QYHKIIMOHAIBHAS €AWMHUIA KUBOTO. VcTOpHsi OTKPBITUS KJIETKUA. PaboThI
P.T'yka, A.JleBenryka. Knerounas teopuss (T.IllIBann, M. lllneiinen, P.BupxoB). OcHoBHbIE
MOJIOKEHUS COBPEMEHHOM KJIETOUHOM TEOPHUH.

MeTopl MOJIEKYNISIPHONW M KJIETOYHOW OMOJIOTMU: MHUKPOCKOMHS, XpoMmarorpadus, yekTpodopes,
METOJl MEUEHBIX aToMoB, nuddepeHManbHOE EHTPUPYTHPOBAHUE, KYJIBTUBHUPOBAHHE KIIETOK.
Usyuenue urcuposannvix knemok'. DIEKTPOHHAS MHKDPOCKONMA. KOHOKaNbHAS MUKDOCKONUSL.
Bumanvnoe (npusicuznennoe) usyyenue Kiemox.

JleMoHCTpanuu:

[Toptpetsr: P. I'yk, A. JleBenryk, T. [lIBann, M. lnelinen, P. Bupxos, K.M. bap.

Tabmuupl u cxembl: «CBETOBOW MHUKPOCKOID, «DJIEKTPOHHBIH MHUKpPOCKOM», «McTropusi pa3BUTHS

! ConeprkaHue IPOrpaMMBl, BBIJICICHHOE KYPCUBOM, HE BXOAMT B poBepKy ['ocynapcrBennoii urorosoii arrcranuu (I'MA).
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MCTOAOB MUKPOCKOITUY.

OOopy/ioBaHKMEe: CBETOBOW MHMKPOCKOI, MHKPOIIPENaparbl PaCTHTEIbHBIX, JKUBOTHBIX U
OaKTepUaIbHBIX KICTOK.

[IpakTuueckas pabora «M3yueHne MeToI0B KIETOYHOU Ononoruu (xpomatorpadusi, anekrpodopes,
muddepennmanbaoe nenTpudyruposanue, [TLP)».

Tema 4. Xumuueckan opzanu3ayus Kiemxu

XUMHUECKUI COCTaB KJIETKH. Makpo-, MHKPO- M YJIbTPaMHUKpOdJIeMeHThl. Boma u e€ ponp kak

pacTBOPUTEIIS, pEareHTa, y4acTHe B CTPYKTYPUPOBAHUM KJIETKH, TEIUIOPEryJsiiuh. MuHepanbHbIe
BelIECTBA KJIETKH, UX Onosoruyeckasi posib. Posib KaTHOHOB ¥ AaHMOHOB B KJIETKE.

Opranuueckue BellecTBa KJIETKU. buonormdeckue nonumepsl. beiaku. AMUHOKHCIOTHBIN cOCTaB
6enxoB. CTpykTypsl 6e1KoBON MoseKynbl. [lepBuynas cTpykTypa Oenka, nmenTuaHas cBs3b. BropuuHnas,
TpPEeTUYHAsi, 4YeTBepTHYHas CTPYKTypbl. Jenarypaumsa. CpoiictBa OenkoB. Knaccudukanms Oenkos.
buonornueckue Gpynkunu 0enkos. [lpuonuvl.

VYrneBoabl. MoHoOcaxapuabl, AMCAaxXapuibl, OJUrocaxapujpl W moiucaxapuisl. OOmMi TUIaH
CTpOeHHS U (PU3NKO-XUMHUYECKHE CBOMCTBA YIIIeBOAOB. bruonornueckre GyHKIIUU YTI€BOOB.

Jlununel. T'uapodunsHo-ruapodoOHbIe cBoiicTBa. Knaccubukanus nununoB. Tpurnunepunsi,
dbocdomunuabl, BOCKH, crepouisl. buonoruueckue Gpynkuuu aunuaoB. OOmme cBoiicTBa OMOIOTHYECKIX
MeMOpaH — TeKy4eCTh, CHOCOOHOCTh K CAMO3aMBIKaHHIO, ITOJTyTIPOHUIIAEMOCTb.

Hyxneunossie kucnotel. JJHK u PHK. Ctpoenue nyknenHoBbix kucior. Hykneotuast. [Tpunnun
koMruiemMeHTapHocT. [IpaBuno Yapradda. Crpykrypa JJHK — nBoitHas crimpans. MecTOHaXOXIEHUE H
ounonornueckune Gpyakuuu JJHK. Bugst PHK. @ynkuun PHK B kierke.

Crtpoenune monekynbl AT®. Makpospruyeckue cBsa3u B Mosiekyie AT®. buonorndeckue GpyHKIUN
AT®. BoccraHoBIIeHHBIE TIEPEHOCYUKHU, UX PYHKIMH B KJIETKE. /pyeue nykieozuompugocghamor (HTD).
CexsenupoBanue JIHK. Memoowi cenomuxu, mpanckpunmomuxu, npomeomuxu.

CrpykrypHast Ouosiorusi: OMOXMMHUYECKME M OHOPHU3MUECKHE HCCIEN0BaHMS COCTaBa M
IIPOCTPAHCTBEHHOMN CTPYKTYpbl OMOMOIIEKyl. Moodenuposanue cmpykmypol u QYHKYULl OUOMONIEKYN U UX
Komnexkcos. Komnvlomepnwviii Ou3aun u OpeaHudeckuil cunmes OUOMONIEKYl U UX HeNPUPOOHBIX AHANLO208.

Pemenue 3amau mo monekymnsipHoit 6monorun 1 (komoBeie cucteMbl JIHK u PHK kauectBenHbIi
HYKJIEOTUAHBIN COCTaB MOJIEKYJI HyKJIEHMHOBBIX KUCIIOT)

Pemienue 3amau mo MOJEKYJISApHOM OHONOruu 2 (JUIMHBI MOJIEKYJ HYKJIEMHOBBIX KHUCIOT U MX
COCTaB, ONPEIEICHUE OTHOCHUTEIBHON MOJIEKYJSIPHOM MAacChl IOJUMEPA, COAEPKAHME HYKICOTHIOB B
monekynax JIHK, PHK, tpanckpurniiust)

JleMoHCcTpanuu:

[Hoprpersr:  JI. Ilomuur, JIx. Yorcon, @.Kpuk, M. Yunkunc, P.®pankiun, . Conrep,
C. Ilpy3unep.

Huarpammsbl: «PacnpenesneHne XMMHYECKUX 3JIEMEHTOB B HEXUBOW Tpupone», «Pacnpenenenue
XUMHYECKHX 3JIEMEHTOB B KUBOU MPUPOJIEN.

Tabmuubr n cxemsl: «lleprognyeckas TabnuIa XUMHUECKUX AJIEMEHTOBY, «CTpOCHUE MOJIEKYJIBI
BOIB», «BemecTBa B cocrtaBe opraHu3mMoB», «CTpoeHHE MOJIEKYJbl Oenka», «CTpyKTypbl OETKOBOI
MOJIEKYNb», «CTpoeHHe MOJEKYyJ YIIIEBOJIOB», «CTpoeHHe MOJeKyd JUNuaoB», «HykienHoBbie
KUCIOTBIY, «CTpoeHue Monekyiasl ATDy.

O6opyaoBaHKe: XUMUIECKasl TOCY/1a U 000pyI0BaHHE.

JlabopaTopHas pabota «O0Hapy)KeHNEe OCIKOB C TTOMOIIHI0 KAYECTBEHHBIX PEAKIIHI.

JlabopaTtopHas pabota «MccnenoBanue HyKIEMHOBBIX KHCIIOT, BBIJICIICHHBIX U3 KJIETOK Pa3TMIHBIX
OPTraHU3MOBY.

Tema 5. Cmpoenue u pynkyuu Knemku
Tumbl  KIETOK: dyKapHOTHYecKass H  mpokapuoTuueckas. CTpyKTypHO-(pYHKIIMOHAIbHBIE
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00pa30BaHMsI KICTKH.

Crpoenne mnpokapuoTHueckoi kietku. Knetounas crtenka Oakrtepuit u apxeil. OcobeHHOCTH
CTpOEHHUSI TeTepoTPO(HON W aBTOTPOPHOH NPOKAPHOTHYECKUX KIETOK. MeCTO W pojib HPOKAPHOT
B OMOIICHO3aX.

Crpoenne u (YHKIMOHHPOBAHME JYyKapUOTHUECKOM KieTku. [lmasmarumyeckas wmemOpaHa
(mnasmanemma). CTpyKTypa Mmjia3MaTuyeckoil MemMOpaHbl. TpaHCIIOPT BEIIECTB Yepe3 MIIa3MaTUYECKYHO
MeMOpaHy: maccuBHbIN (nuddys3us, obneruénnas nuddysus), akTUBHBIA (MEPBUYHBIA W BTOPUYHBINA
aKkTuBHbIN  TpaHcnopT). [lomymponunaemocts wmemOpanbl. Pabora Harpuii-kanueBoro Hacoca.
DOHJOUUTO3: MUHOIUTO3, daronuTo3. Jk3o1uTo3. Kinerounas crenka. CTpykTypa U QyHKIHUU KIETOYHON
CTEHKH PacTEHHA, TPHOOB.

Huronnazma. Ilutozonms. Lutockener. JIpwkenue 1urTomiiazmMbel. OpraHouabl  KIETKU.
OnnomemMOpaHHbIE OpraHouIbl KJIeTKH: HHAomazmaruueckas cetb (OIIC), ammapar Tonbmxu,
JM30COMBI, UX CTpOeHHE W (PyHKUIUH. B3anMOCBsI3b OTHOMEMOpaHHBIX OpraHOUJOB KieTku. CTpoeHue
IpaHyJISIpPHOTO peTuKyiyma. Mexanusm nanpaenenus oeaxos ¢ IIIC. CuHTE3 pacTBOPUMBIX OEJIKOB.
CuHTe3 KJIETOYHbIX MeMOpaH. [nmagkuii (arpaHyJspHBINA) DHJIOIIA3MATUYECKUN  PETUKYIYM.
CekperopHast GpyHkuus annapara ['onsmku. Moougurayusa benkos 6 annapame I onvoaicu. Copmuposka
benxkos 6 annapame [onvoxcu. TpaHCHOPT BeUIECTB B KIETKE. Bakyoln pacTUTENBHBIX KJIETOK.
Knerounslii cok. Typrop.

[TomyaBTOHOMHBIE OPTaHOMBI KIETKH: MUTOXOHAPHUH, TUIACTHIIBL. [Ipoucxodcoenue MumoxoHopui
u naacmuo. Cumobuozenes (K.C. Mepexckosckuu, JI. Mapeynuc). CtpoeHre U pyHKIMU MUTOXOHJIPUI U
wiactua.  [lepBuyHble, BTOPUYHBIE M CIOXKHBIC IUIACTUABI  (POTOCHHTE3UPYIOMIUX  DYKApHUOT.
XJ0pOIIacThl, XPOMOILIACTHI, TEUKOILIIACTHI BBICIIUX PACTCHHIA.

HememOpanubie opranouasl kineTku CTpoeHue U (QyHKIUU HEMEMOpPaHHBIX OPraHOWIOB KIIETKU.
PubGocomsl. Ilpomescymounvie ¢unamenmoi. MUKpODUIAMEHTB. AKMuUHO8ble MUKPOQDUIAMEHMbI.
MpllieyHble KIETKH. AKMuHOGble KOMNOHEHMbl Hembluieunblx Kiemox. Mukporpy6ouku. Kierounsrit
neHtp. CTpoeHHe W JBWKEHHE KTYTHUKOB M PECHWYEK. MHKpPOTPYOOUYKH IHUTOIUIa3Mbl. LleHTprois.
benku, accoyuuposannvle ¢ muxpoghunamenmamu u muxpompyboukamu. Momopnvie 6eaxu.

Snpo. Obonouka sipa, XpOMaTHH, KapHOIUIa3Ma, SAPBIIIKA, UX CTPOSHHE W (PYHKIUHU. SnepHbIN
0enxoBbIi MaTpuKc. [IpocTpaHCTBEHHOE PACTIONOKEHHE XPOMOCOM B MHTEP(A3HOM sipe. DyxpomamuH u
eemepoxpomamun. benku XxpoMaTuHa — TUCTOHBL. JJunamuxa s0epHol 06010uKu 6 mumo3ze. HoepHulii
Mpancnopm.

Knerounbsie BrmoueHus. CpaBHHUTENIbHAs XapaKTEPUCTHKA KJIETOK HYKApHOT (pacTUTENIbHOM,
KUBOTHOMU, TpUOHO).

JleMoHcTpanuu:

[Toptpetsr: K.C. Mepexkosckuid, JI. Maprymuc.

Tabmumpel u cxembl: «CTpoeHHE SyKapHOTHYECKOW KIeTKn», «CTpoeHue >KMBOTHOM KIIETKHY,
«CtpoeHne  pacTUTENbHOM  KJIeTKu»,  «CTpoeHne  MHUTOXOHApUW»,  «Anpo»,  «CrtpoeHue
MIPOKAPUOTHYECKON KIIETKH.

OOGopynoBaHMe: CBETOBOM MHUKPOCKON, MHUKpONpEnapaThl pPacTUTEIbHBIX, >KUBOTHBIX KJIETOK,
MHUKpPOIIpenapaThl 0aKTepHaIbHBIX KIETOK.

JlaGoparopHas paboTa «/3yueHne cTpoeHus KJIETOK pa3IHuHbIX OPTraHU3MOBY.

IIpaktuyeckas pabora «M3ydeHne cBONCTB KJICTOYHONH MEMOpaHBD».

Jlaboparophas pabota «lccaemoBanne a3MoIn3a U ITIa3MOJIN3a B PACTUTEIBHBIX KIETKaX».

[MpakTryeckas pabora «M3ydeHne NBUKESHUS IIUTOTUIA3MbI B PACTUTEIBHBIX KIETKAX).

Tema 6. Oomen eewecme u npespawienue IHepulL 6 Kiemke

Accumunsanys W JUCCUMWISINNS — JBE CTOPOHBI Merabonmm3ma. Tumbsl oOMeHa BEIIECTB:
aBTOTPOGHBIA W TeTepoTpOoHBIA. YdYacTHe KHUCIOpoJa B OOMEHHBIX MpoleccaXx. DHEPreTuyecKoe
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obecrieyenue kietku: mpeBpameHrne AT B oOMmeHHbIX mporeccax. DepMEHTATHBHBIH XapakTep

peaknmii KierouHoro wmerabonu3ma. DepMeHThl, MX CTPOCHHME, CBOHCTBA M MEXaHU3M JICHCTBUS.
Kodepmentsl. OTnnuns GepMEHTOB OT HEOPTaHMUECKUX KaTalu3aTOpoB. benku-akTUBaTOpbl U OENKH-
MHTUOUTOPBI. 3aBUCUMOCTh CKOPOCTH (DEPMEHTATHBHBIX PEAKLIUI OT pa3IMYHBIX (PaKTOPOB.

[lepBUYHBII CUHTE3 OPraHMYECKUX BEIIECTB B KieTke. DOTOCUHTE3. AHOKCUCEHHbIU U OKCULEHHDIL
Gpomocunmes y baxmepuii. Ceemocoduparowjue nuemMeHmvl U nUSMEeHmMbl peaKyuoHHo2o yenmpa. Pomb
XJIOPOIIacTOB B mporiecce doTocunte3a. CBeroBas U TeMHOBas daszbl. @omoovixanue, Cz-, Cs- u CAM-
munvl pomocunmesa. IlponykTUBHOCTH GoTOCHMHTE3a. BiusHHe paznuyHbIX (AKTOPOB HA CKOPOCTH
dboTocuHTe3a. 3HaUeHUE (POTOCUHTERA.

XemocuHTe3. Pa3zHooOpasue OpraHM3MOB-XEMOCHHTETHKOB: HUTpUUIUpYyIOmue OakTepuw,
xKene300aKkTepru, cepoOaKTepHH, BOJIOPOIHbIE OakTepun. 3HaUeHHE XeMOCHHTE3a.

AnaspoOHble opranu3Mbl. Buabl Opoxxenus. I[IpogykTbl OpokeHHsT M WX HCIOJIB30BaHHE
9YeJI0BEKOM. AHA’POOHBIE MUKPOOPTaHU3MBI KaK O0BEKTHl OMOTEXHOIOTHU M BO30ynuTenu 0oe3Hei.

AdpoOHBIE OpraHu3Mbl. JTamnbl dHepreTudeckoro ooMena. [loaroroButenbubiit stan. I'mukonus —
OECKHUCIOPOAHOE PACHICTNIEHUE TITFOKO3bI.

buonoruueckoe OKHCIEHHE, WM KJIETOYHOE JbIXxaHWe. Poilbp MHUTOXOHApPUN B TMpoleccax
ouosnoruueckoro okucienus. Luknumdeckue peakiuu. OxucnutenbHoe GocPopuiupoBanue. IHepus
Membpannoeo  epaouenma  npomornos. Cummez ATD: paboma npomonnou ATD-cunmasol.
[IpeumymiectBa  a’poOHOrOo myTH oOMEHa BEMIECTB TMepel  aHadpoOHBIM. O (PEeKTUBHOCTH
SHEPreTHYeCcKOro oOMeHa.

Pemenue anemMeHTapHbIX 331a4 10 TeMe «Peakiuy MaTpuuHOTrO CUHTE3a».

Pemenue snemenTapHbix 3aaa4 o Teme «buocunTe3 6enKoBy.

JleMoHcTpanuu:

[Moprpersr: k. Ilpuctiin,  K.A. TumupsizeB, C. H. Bunorpaackuii,  B. A. DHrensrapar,
I1. Mutuenn, I'.A. 3aBap3uH.

Tabmuubl 1 cxembl: «POTOCHHTE3», «IHEpreTuUecKuii oomen», «buocuuTes Oenkay, «CTpoeHue
(dhepmeHTa», « XeMOCHHTE3Y.
OO0opynoBaHWe: CBETOBOM MHUKPOCKOI, OOOpPYJOBaHHME [Jisi TPUTOTOBIEHHUS TOCTOSHHBIX U

BPEMEHHBIX MUKPOIIPENIapaToB.

JlaGoparopHas pabora «/3ydyeHue KaTaaIuTHIECKOH aKTUBHOCTH (DEPMEHTOB (Ha MpUMepe aMuiIa3bl
WM KaTanasbl)».

JlaGoparopHas paboTta «lM3yueHue (¢GepMEHTAaTUBHOIO pacUICIJIeHUs NEepOKCHIa BOJOpOAa B

PACTUTCIIBHBIX U JKUBOTHBIX KIICTKAX».
Ha6opaTopHa;1 pa60Ta «CpaBHCHI/Ie IMponeccoB (I)OTOCI/IHTC38. 1 XEMOCHHTEC3a)».

JlaGopaTopHas pabota «CpaBHEHHE MPOIECCOB OPOKEHUS U JBIXAHUSD.

Tema 7. Hacneocmeennasa ungopmayun u peanuszayus eé 6 Kiemke

Peakuuu matpuuHoro cuHresa. [IpuHIMI KOMIUIEMEHTApPHOCTH B PEaKIMAX MaTPUYHOIO CHHTE3A.
Peanmuzarust wacnenctBeHHOW wHGOpMamuu. ['eHETHYECKUd KON, €ro CBOWCTBA. TpaHCKPUIIIIHS —
MarpuuHblii cuHTe3 PHK. IlpuHUunbel TpaHCKpUNIMU: KOMILUIEMEHTAPHOCTb, AHTUHAPAIIEIbHOCTD,
acuMMeTpuIHOCTh. Cospesanue mampuunvix PHK 6 syxapuomuueckoii kiemke. Hexooupyrowue PHK.

Tpancnsus u e€ stansl. Yuactue TpancnopTHeix PHK B 6nocunTtese Genka. YcinoBust OnocunTesa
6enka. Koguposanue amunokucnot. Poib pubocom B GnocunTe3e Genka.

Cospemennvie npeocmasnenuss o cmpoenuu cenog. OpraHu3aiys FeHoMa y IPOKapHoT U 3yKapHOT.
Perynsitiust aktuBHOCTH T€HOB y Tipokapuot. ['unoresa onepona (®@. XKakoo, XK. Mano). Moxexynsapusie
MexXanuzmvl IKCnpeccuu 2enos y sykapuom. Ponv xpomamuna 6 pezynsyuu pabomel 2enos. Perynauus
0OMEHHBIX TIPOIIECCOB B KiIeTKe. KieTouHblil romeocTas.

Bupycel — HekiieTouHbIe ()OPMBI KU3HU M 00IUTraTHBIC Mapa3uThl. CTPOCHHUE MPOCTHIX U CIOKHBIX



17

BHUPYCOB, PETPOBHPYCOB, OakrepuodaroB. Kuzuennwvii yuxn JHK-cooepocawux eupycos, PHK-
codepacawux supycos, bakmepuoghazos. Obpamuas mpaHcKpunyus, peeepmasd, Unmezpasa.

BupycHbie 3a0osneBaHusi 4yenoBeka, *KHBOTHBIX, pacteHuil. CIIMJ], COVID-19, couumanehbsie u
MEIULUHCKUE TPOOIIEMBI.

buoungpopmamuka: unmecpayus u anaiuz Ooavwiux maccusos («bigdatar) cmpyxmypHovlx
ouonocuyeckux Oauuwvix. Hanomexnonoeuu 6 o6uonoeuu u meouyuwne. IIpoepammupyemvie yHkyuu
benxos. Cnocodvl 00cmasKu 1eKapcme.

JleMoHCTpanuu:

[Toptpetsr: H.K. Konbuos, [{.1. UBaHOBCKUIA.

Tabnuuer u cxemsl: «buocunres 6enkay, «I'enernueckuit Koy, «Bupyce», «bakrepuodarny.
[pakTuueckas pabora «Co31aHue MOJICIH BHPYCay.

Tema 8. Kuznennwtii yuxkn Knemku

Knerounsnii mmki, ero mepuonsl u peryisinus. Matepdaza m muto3. OCOOEHHOCTH MPOLECCOB,
nporekamux B uatepdase. [loaroroska kiuetku k aeneHuto. [Ipecunrernyeckuii (IOCTMUTOTUYECKUT),
CUHTETHUYECKUN U MOCTCUHTETUYECKUH (IIPEMUTOTUYECKUI) TEPUOIbI HHTEP(DA3HI.

Marpuunsiii cunre3 JIHK — pemmmkauus. Ilpunnunsr perummkanuu JIHK: kommieMeHTapHOCTS,
MOJIYyKOHCEPBATUBHBIM CUHTE3, aHTUHapajuienbHOCTh. MexanusMm permmkaunn JIHK. Xpomocomst.
Crpoenue xpomocoMm. Termomepbl W TeloMepa3a. XPOMOCOMHBIM Ha0Op KIETKM — KapHOTHIL.
JIuTIouTHBIN ¥ TaryIoOnIHBIA Ha0opbl XpoMocoM. ['oMotorudabie XpoMocombl. [1010BbIe XpOMOCOMBL.

Jlenenue kinetku — mMuto3. CTaguum MHUTO3a U MPOUCXOJAIIME B HUX IPOLECCHl. THIBI MHUTO3A.
Kapnokunes n nuroknses. buosorndyeckoe 3HaueHIE MUTO3a.

Perynsus MutoTHdeckoro nukia kietku. [Iporpammupyemas kiieTouHas rudesb — anomnros.

Knerounoe sapo, XpomMocombl, (YHKIMOHAIbHAS TE€HOMHUKA. Mexanusmsl npoaugepayuu,
ouppepenyuposxu, cmapenus u eubeau kiemox. «L{ugpposas knemka» — ououngopmamuueckue mooenu
@DYHKYUOHUPOBAHUS KIIEMKUL.

Pemenue 3a1a4 no qUTOI0rUM (M3MEHEHHE TEHETUYECKOro Habopa KIETKH BO BPEMSI MUTO34).

JlemoHCTpanuu:

Tabnuubl U cxeMbl: «KU3HEHHBINH UK KIETKI», «MuTto3», «CTpoeHne xpomocom», «Perumkarnus
JAHK».

O6opyI0BaHKe: CBETOBOM MUKPOCKOIM, MUKpOMpenaparsl: « MUTO3 B KJIETKaX KOpEIIKa JyKay.

JlaGoparopHas pabota «/3ydyeHne XxpoMOCcOM Ha TOTOBBIX MUKpPOIIpernapaTaxy.

JlaGoparopHas pabora «HabmromeHne mMuTO3a B KJIETKaX KOHUYMKA KOpEIIKa Jyka (Ha TOTOBBIX
MUKpOTIpenaparax)y.

Tema 9. Cmpoenue u pynkyuu opzanuzmos

buonoruueckoe paznooOpaszue opranu3smMoB. OJHOKIETOYHBIE, KOJOHUAIbHBIE, MHOTOKJIETOYHbBIE
OpraHu3MBL.

Oco0eHHOCTH CTPOEHUsI U KU3HEAESITENbHOCTH OJHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu,
OIHOKJICTOYHBIC FpI/I6I)I, OAHOKJICTOYHBIC BOAOPOCIIN, APYTUC IMTPOTUCTHI. KononnansHbie OpTraHHU3MBI.

B3aumocBsI3p 4YacTell MHOIOKJIETOUHOTO OpraHu3Ma. TkaHM, oOpraHbl M CHUCTEMBl OpIaHOB.
OpranusMm Kak enuHoe nenoe. ['omeocras.

Txanu pactenuil. Tumbel pacTUTENbHBIX TKaHEH: oOpa3oBaTenbHasi, MOKPOBHAs, MPOBOJSAIIAS,
OCHOBHasA, MexaHuyeckass. OCOOEHHOCTH CTpOeHUus, (PYHKIMI U pacroNoXeHus TKaHeld B opraHax
pacTeHui.

Tkann >KMBOTHBIX M 4YeJIoBeKa. 1HWNBl JKUBOTHBIX TKaHEH: SNUTCIINaJIbHasi, COCAUHHUTCIIbHA,
MbllIeyHast, HepBHast. OCOOEHHOCTH CTPOEHHUS, (PYHKIMI M PacHOIOKEHNs TKaHEH B OpraHax *HBOTHBIX
U 4€JIOBEKa.

Opranbl. BereratuBHble M TI'e€HEpaTUBHbIE OpraHbl pacTeHuid. OpraHsl M CHCTEMBI OPraHOB
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JKUBOTHBIX U 4yesioBeKka. DyHKIMU OpraHOB U CUCTEM OPIaHOB.

Onopa Ttena opranusmoB. Kapkac pacteHuil. CkeneTbl OJHOKJIETOYHBIX M MHOTOKJIETOYHBIX
AKUBOTHBIX. HapyXHbI!l 1 BHYTpeHHUN ckeneT. CTpOEHHE U TUIIbI COEUHEHUS KOCTEH.

JIBrokeHue OpraHu3MoB. J[BM)KEHHE OJHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE, >XTYTHKOBOE,
pecHU4YHOE. [IBMKEHME MHOTOKJIETOYHBIX PACTECHUI: TPONMU3MBI U HACTHH. JIBM)KEHHE MHOTOKJIETOYHBIX
KMBOTHBIX U Y€JIOBEKa: MbllleyHas cucreMa. Peduekc. CkeneTHble MbIIILBI U UX padoTa.

IIntanne opranuzmoB. Ilormomenue BOABI, YIVIEKMCIONO ra3a M MUHEPAIBHBIX BEILECTB
pacrenusamu. lIutanue >kKMBOTHBIX. BHYTpHUIIONIOCTHOE M BHYTPUKIETOYHOE muIueBapeHue. llutanue
IIO3BOHOYHBIX JKUBOTHBIX. OTHenbl NUIIEBAPUTEIBHOTO TpakTa. [IMineBapuTenbHBIE  KEIE3BI.
[InmeBapuTenpHas CUCTEMA YEIOBEKa.

Hpixaane opranu3moB. [lpixanme pacreHuil. Jlpixanuwe >KuBOTHBIX. Juddysust ra3oB uepe3
MOBEpXHOCTh KieTku. Koxknoe npixanue. /[pixarenpHas moBepXxHOCTh. JKabepHoe U JIErOYHOE JIbIXaHHE.
JlbIxaHWe TIO03BOHOYHBIX JKMBOTHBIX M UEJIOBEKA. OBOJIIOIMOHHOE YCJIOXKHEHHE CTPOCHUS JETKUX
II03BOHOYHBIX JKUBOTHBIX. J[pIXaTenbHas cUCTEMa 4eaoBeKa. MexaHu3M BEHTUIISALUM JIETKUX Yy NTUL U
MIIEKONUTAOMUX. Perynsanus npixanus. J{pixarenabHbie 00bEMBI.

Tpancnopr BewiecTB y OopraHu3MoB. TpaHCIIOpPTHBIE CHCTEMBI pacTeHHil. TpaHcnopT BewiecTs y
KUBOTHBIX. KpoBeHOCHast cuctema u €€ opranbl. KpoBeHOCHas cucTeMa IO3BOHOYHBIX >KMBOTHBIX H
yenoBeka. Cepilie, KpPOBEHOCHbIE COCYIbl M KpoBb. Kpyrum KpoBooOpamieHus. OBOJIIOIMOHHBIE
YCIIO)KHEHUSI CTPOEHUS KPOBEHOCHOW CHCTEMbI I103BOHOYHBIX KHUBOTHBIX. Pabora cepama u eé
peryJisnus.

Boienenue y opranusmoB. Beinenenue y pacteHuil. Beinenenue y xuBoTHbIX. CoKpaTUTEIbHBIE
Bakyosu. Opransl BblenaeHus. OUIbTpaLys, CEKpelUs 1 00paTHOE BCaChIBAaHHE KaK MEXaHU3Mbl pabOThI
OpraHoB BblieeHUs. CBSA3b IIOJOCTH TeJla C KPOBEHOCHON M BBIICIUTENBHON cUcTeMaMu. Brinenenue y
MO3BOHOYHBIX KHMBOTHBIX M 4enoBeka. [louku. Ctpoenue u pyHkronupoBanue Hepona. ObpasoBanue
MOYH Y YEJIOBEKa.

3amuTa y OpraHu3MoB. 3aluTa y OJHOKJIETOUHBIX OpraHu3moB. Cropbl OakTepuil U IUCTHI
MpoCTEeHINX. 3aluTa y MHOTOKJIETOYHbIX pacTeHuil. KyTtukyna. CpencrBa macCUBHOW UM XMMHUYECKOU
3amuThl. OUTOHIMIBI.

3amuTa y MHOTOKJIETOYHBIX >KMBOTHBIX. [IOKpOBBI M HX MPOU3BOJHBIE. 3alUTa OpraHU3Ma OT
Ooneznell. IMmyHHas cuctema yenoBeka. KieTouHbli M TyMOpajbHbIE UMMyHUTET. BpoXKaEHHBIA U
npuoOpeTéHHbIl  cnenuduueckuii  UMMyHHTET. Teopuss KIOHAJIbHO-CEJIEKTHMBHOIO HMMYHHUTETa
(IL. Opmux, ®.M. bepner, C. Tonerasa). BocnanurenbHble OTBETHI OpraHu3MoB. Poib BpOXIEHHOTO
MMMYHUTETA B Pa3BUTUHU CUCTEMHBIX 3a00JI€BaHUI.

PasgpaxxuMocTs U perynsauus y OpraHusmoB. Pa3npakumMocTh y OIHOKJIETOYHBIX OPTraHHU3MOB.
Takcucsl. PaznpaxumMocTh U peryJiisinns y pacTeHuil. POcToBbIE BelecTBa U X 3HAYCHHE.

HepBHas cucrema u pedrexTopHas peryisius y >KMBOTHBIX. HepBHas cucrema u e€ OTHEbI.
OBOJIFOLIMOHHOE YCJIOKHEHUE CTPOCHHMS HEPBHOM CUCTEMBI y JKMBOTHBIX. OTAENBI TOJOBHOTO MO3ra
MM03BOHOYHBIX )KUBOTHBIX. Peduiekc u peduiekropHas nyra. bezycinoBHble U ycaoBHbBIE pedIeKCHI.

I'yMopasnbHas peryisiiuys U SHAOKPUHHAs CHUCTEMa >KMBOTHBIX M uesloBeka. JKenes3sl S3HIOKpUHHON
CUCTEMBl M HUX TOPMOHBI. JlelicTBME TOPMOHOB. B3aMMOCBS3b HEPBHOW U HHAOKPUHHOW CHUCTEM.
I'unoranamo-runoguzapHas cucrema.

JlemMoHcTpanuu:

[Toptper: N.II. I1aBnoB.

Tabmuipl u cxembl: «OIHOKIETOYHBIE BOJIOPOCITNY, «MHOTOKIETOUHBIE BOOpOCTNy, «baktepuny,
«ITpocteitmme», «OpraHbl IBETKOBBIX pacTeHHI», «CHUCTEMBbl OpPraHOB IO3BOHOYHBIX >KHUBOTHBIX),
«BHyTpeHHEee cTpoeHue HaceKOMbIX», « Tkanu pacteHui», «KopueBbie cuctembny, «CTpoeHHE CTEOIIY,
«CTpoeHue JHCTOBOM IJIACTUHKN», «TKaHM >XKUBOTHBIX», «Ckener uenoBeka», «llumeBapurenbHas
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cucrema», «KpoBeHocHas cucreman, «JlpixarenpHas cucrema», «HepBHas cucrema», «Koxkay,

«Mplueynas cucreMay, «BpiienuTenbHas cuctemMa», « DHIOKpPUHHAS cucTemMay, «CTpOEHHE MBIIILBD,
«mmyHnuTeT», «KumeuHononoctHele», «(CxeMa mUTaHUs pacTeHuil», «KpoBeHOCHbIE CHCTEMBI
[I03BOHOYHBIX KHUBOTHBIX», «CTpoeHue ruapb», «CTpoeHue IuiaHapun», «BHyTpeHHee CTpoeHHe
noxnaeBoro uepBsa», «HepBHas cucrema pbio», «HepBHas cucrema nsarymkw», «HepBHas cucrema
npecMmbikaomuxcs», «HepBHas cucrema nruny, «HepBHas cucrema Miuexonuraromux», «Hepsnas
cucrema yeioBekay», «Peduexc».

OOGopynoBaHMEe: CBETOBOM  MHUKPOCKON, MMKpOIpenaparbl OJHOKJIETOYHBIX  OpPraHU3MOB,

MHUKpPOIIpEnapaTbl TKaHEH, PAaKOBUHBI MOJUIIOCKOB, KOJUJIEKI[MM HACEKOMbIX, HIJIOKOXKHX, >KHBBIE
9K3EMIUIAPbl KOMHATHBIX pAcTeHHMM, repOapuM pacTEeHUH pPa3HBIX OTJIENOB, BJAXHBIE IpenapaTsl
KUBOTHBIX, CKEJEThl IMO3BOHOYHBIX, KOJUICKIUH OECIIO3BOHOYHBIX IKHBOTHBIX, CKEJIET YeJIOBEeKa,
o0opyIoBaHWE ISl JEMOHCTpPAlMM IMOYBEHHOTO W BO3AYUIHOTO NHUTAHUS PACTEHHM, pacleTUICHHS
KpaxMasia u OeNKOB TOj JAeHCTBHEM (epMEeHTOB, OOOpYyIOBaHWE Ui JIEMOHCTPAIIMH OIIBITOB
[0 U3MEPEHHUIO KU3HEHHOM EMKOCTH JIETKHUX, MEXaHU3Ma JIbIXaTeJbHbIX JIBUKEHUN, MOAEIH TOJIOBHOTO
MO3Tra pa3INYHbIX )KUBOTHBIX.
JlaGoparopHas pabota «M3yueHue TkaHel pacTeHUiD».

Ha6opaT0pHa;1 pa60Ta «I/IsyquHe TKaHEH KUBOTHBIX).

JlaboparopHas pabota «l/3ydeHrne opraHoB IIBETKOBOTO PACTCHHS.

Tema 10. Pazmnuoosrcenue u pazeumue 0p2anu3simos

@dopMBI  pa3MHOXKCHHSI OPraHU3MOB: Oecrmojioe (BKJIOYas BETETATHBHOE) W IOJIOBOE. Bubl
0€ecroJIoro pa3sMHOXKEHUS: TIOYKOBAHUE, CIOPYJIIIINA, (parMeHTaIHs, KIOHUPOBAHHE.

ITonoBoe pazmuoxeHue. IlosnoBele kileTku, mnu ramersl. Meino3. Cragum Mmeiosa. IloBeneHue
xpomocoM B Meiio3e. Kpoccunrosep. bruonornuecknii cMpIci Meo3a U IOJIOBOTO nporecca. Meios u ero
MECTO B KU3HEHHOM LIUKJIE OPTaHU3MOB.

[IpenzapoapieBoe pazputue. ['ametoreHes y >kMBOTHbIX. [losmoBble >kene3bl. OOpa3oBaHue u
pa3BuUTHE NOJOBBIX KiIeToK. Criepmarorenes u ooreHe3. CTpoeHUE MOJIOBBIX KIETOK.

Onnog0TBOpEHNE U YMOPUOHATILHOE Pa3BUTHE KUBOTHBIX. CIIOCOOBI OIMIOJOTBOPEHUS: HAPYKHOE,
BHyTpeHHee. [laprenorenes.

WnauBuayanbHOEe pa3BUTHE OpPraHU3MOB (OHTOTEHE3). OMOpHOJIOTHS — HayKa O pa3BUTHH
opranusMoB. Mopgozenes — oona us 2nagnvix npobrem smopuonozuu. Konyenyus mopgozenos u mooenu
mopgozenesza. Cragun SMOpUOTeHe3a KUBOTHBIX (Ha mpumepe Jarymkn). Jpoonenue. Tumsl 1pobieHus.
Hemepmunuposannoe u neoepmunupoganmnoe opodnenue. bnacmyna, munwi Oaracmyn. OCoOEHHOCTH
ApoOJeHNsT MJIEKOMUTAIOMUX. 3apO/IbIIEeBbIe JIMCTKU (TacTpyJisalus). 3akjiajka OpraHoB M TKaHeH u3
3apOJIBIIIEBBIX JIMCTKOB. B3amMHOe BiMsSHME 4YacTel pa3BUBAIOILIETOCs 3apojblia (3MOpHOHATbHAs
MHAYKIMS). 3aKiajka IJlaHa CTPOEHMSI JKUBOTHOTO KaK pe3ysIbTaT MEepapXMUeCKUX B3aUMOACHCTBUIA
reHOB. BiusiHne Ha s MOpHOHATIBFHOE Pa3BUTHE PA3TUYHBIX (DAaKTOPOB OKPYIKAIOIIEH CPEJIbI.

Poct u pasButHe xuBOTHBIX. IlocTaomOpuonaneHbli nepuox. IIpsimoe u HempsiMmoe pa3BUTHE.
Pa3Butre ¢ meramopdo3oM y 0ecrio3BOHOYHBIX M MO3BOHOYHBIX JKMBOTHBIX. buojornyeckoe 3HaueHue
IIPSIMOTO M HENPSIMOTO Pa3BUTHsS, UX PACHPOCTPAHEHUE B MpHUpoje. TUIbl pocTa KUBOTHBIX. PaKTOPHI
peryssiiui pocTa >XUBOTHBIX M uenoBeka. CTaauu MOCTIMOPHOHAIBHOIO Pa3BUTHS Yy JKUBOTHBIX M
yenoBeka. [lepuoapl oHTOreHe3a yenoneka. CTapeHne U CMepTh Kak OMOJIOTHYeCKHE MPOIIECCHI.

PasmHoxeHne u pa3BuTHe pacteHuil. ['ametopuTt u crnopoput. Meio3 B KU3HEHHOM IHKIIE
pactenuii. OOpa3oBaHue crop B mporecce Meio3a. ['amerorene3 y pactenuit. OIIOIOTBOPEHHUE U
pa3BUTHE PACTUTENIbHBIX OPraHu3MOB. /[BOITHOE OIII0JOTBOpPEHHE Y IIBETKOBBIX pacTeHuil. OOpa3zoBaHue
U Pa3BUTHE CEMEHU.

MexaHnu3MBI PETyJIILUN OHTOT€HE3a Y PACTEHUHI U KUBOTHBIX.

Pemienue 3a1a4 Mo HuTONIOrUU (M3MEHEHUE TEHETUUYECKOT0 HabOpa KIETKH BO BPEMSI MUTO3a).
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JleMOoHCTpalnu:

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

Tabmuupr u cxembl: «BereratuBHOE pa3MHOXEHHE», «THIBI 0ecrosoro pa3MHOKEHH,
«Pa3MHOXEHHE XJaMHJIOMOHAb», «Pa3MHOKEHUE OBrIIEHb», «Pa3zMHOXEeHUE TUIApbD), «Menos3»,
«Xpomocombl», «l'amerorenes», «CTpoeHUE SMIEKIETKA M crepMaro3onaa», «OCHOBHBIE CTaJIuu
oHTorenesa», «llpsamoe u Hempsimoe pa3Butue», «Pa3zBuTme Maiickoro skykay», «Pa3BuTue capaHum»,
«PazButne nArymku», «J{BoilHOE OIUIOJOTBOPEHHE y IIBETKOBBIX pacTeHui», «CTpOeHHE CEeMsH
OJIHOJIOJIbHBIX U JBYAOJBHBIX PACTCHUN», <«KM3HEHHBIN ITUKII MOPCKON KamycTb», <«KW3HEHHBIA ITUKII
Mxa», «KU3HEHHBIN LUK NATOPOTHUKAY, « KU3HEHHBIN [IUKII COCHBIY.

OO6opyIoBaHMEe: CBETOBOW MHUKPOCKOIN, MUKPOTIPEApaThl SIMIICKIETOK U CIIEPMATO30UI0B, MOJICTh

«IIuKn pa3BUTHUS JISATYILIKHY.
JlaGoparopHas paboTa «l3yueHne CTpOeHuUs MOJIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpENapaTax.

HDaKTI/ILIeCKaFI pa60Ta «BrIsgBIeHNIE IIPHU3HAKOB CXOACTBA 3apozuﬂmei/’1 IIO3BOHOYHBIX )KUBOTHBIX).

Ha6opaT0pHa51 pa60Ta «CTpOGHI/Ie OpraHOB Pa3MHOXCHH BbICIIUX paCTeHHﬁ)).

Tema 11. I'enemuxa — Hayka 0 HAC1EOCMEEHHOCMU U USMEHYUBOCIU OP2AHUIMOE

Hcrtopusi cTaHOBIEHUS W pa3BUTHUA TeHETHKH Kak Hayku. Pabotel I'. Menpens, I'. ne ®@pusa,
T. Moprana. Ponp oredecTBeHHbIX Y4€HbIX B pasputuu reHeTuku. Pabotet H.K. Konbiosa,
H.W. BaBunosa, A.H. benozepckoro, [I'.JI. Kapnieuenko, FO.A. ®ununuenko, H.B. Tumodeena-
Pecosckoro.

OCHOBHBIE TEHETUYECKUE TOHSATUS M CUMBOJIBI. [ 'OMOJOTHYHBIE XPOMOCOMBI, AJIJIEIbHBIC TEHBI,
aJbTEPHATUBHBIE PU3HAKHU, TOMUHAHTHBIN U PELIECCUBHBIA IPU3HAK, TOMO3UT0TA, T€TEPO3UT0TA, YHCTAsS
TuHUS, TUOpuAbl, reHotur, ¢eHoTtunl. (OCHOBHBIE METOJbI TIEHETHKU: TUOPHUI0IOTUYECKUH,
LUTOJOTUYECKUN, MOJIEKYJIIPHO-TEHETUUECKU.

JleMoHCcTpanuu:

[TopTpeTsr: I'. Mennens, I'. ne ®pus, T. Mopras, H.K. Konbnos, H.N. BaBuios,
A.H. benozepckuit, I'.J]. Kapnieuenko, FO.A. ®ununyenko, H.B. Tumodees-PecoBckuii.

Tabmuis! u cxeMbl: «MeTobl TeHETUKI, «CXEMbI CKPELTUBAHUS.
JlabopaTopHas pabota «JIpo3oduia kak 00bEKT FTeHETUIECKUX UCCIICIOBAHUIN.

Tema 12. 3axonomeprnocmu nacjiedcCmeeHHOCMU

Monorubpunnoe ckpemuBanue. [lepBblii 3akoH MeHaens — 3akoH enuHooOpasust THOpuIoB
nepBoro nokoseHus. IIpaBwiio nomuHHMpoBaHMs. Bropoil 3akoH MeHnenss — 3aKOH pacllEIICHUS
IpU3HAKOB. [{UTOMOrNYecKne OCHOBBI MOHOTMOPHUHOTO CKPEIMBaHUs. [ UIOTe3a YUCTOTHI raMeT.

AHnanusupyromee ckpemnBanue. I[IpoMexyTouHBI XapakTep HacleoBaHHsA. Pacueruienne
IIPU3HAKOB IIPU HENIOJHOM JOMHUHHPOBAHUH.

JurubpunHoe ckpemmBaHue. TpeTuil 3akoH MeHzenss — 3aKOH HE3aBHCHMOTO HacleOBaHUS
npu3HakoB. LluTonoruueckre 0CHOBBI TUTHOPUIHOTO CKPEIMBaHUSI.

CuemnnieHHoe HacnenoBaHue npusHakoB. Pabotel T. Moprana. CuernsieHHOe Haciel0BaHUE I'€HOB,
HapylLIeHHE CLUEIUICHUS MeX/1y TreHaMu. XpOMOCOMHas TEOpHsI HaCIeICTBEHHOCTH.

I'enernka nona. XpoMOCOMHBIN MEXaHU3M OIPENEIECHUS 10J1a. AyTOCOMBI U MTOJIOBBIE XPOMOCOMBI.
I'oMorameTHsbIi U reTeporaMeTHbIi moi. ['eHeTnueckas CTpyKTypa MOJNOBBIX XpoMocoM. HacienoBanue
IIPU3HAKOB, CLIETNIEHHBIX C ITOJIOM.

I'enotun kak wenoctHas cucreMa. IlneloTponuss — MHOXECTBEHHOE JEHCTBHE TIEHa.
MHOXeCTBEHHBI ayienu3M. B3aumopaeicTBue HeaulebHBIX T€HOB. KOMIUIEMEHTApHOCTh. DMHUCTA3.
[Tonumepust.

I'eneTnyeckuii KOHTPOJIb PA3BUTHUS PACTECHUH, )KUBOTHBIX U YEJIOBEKA, a TakKe (PU3HOJOTHUECKUX
MPOLIECCOB, TOBENEHUS M KOTHUTHUBHBIX (GyHKUUH. ['‘eHeTnyeckue MexaHM3MBl CHUMOUOIeHe3a,
MEXaHU3MBbl B3aUMOJCHUCTBUS «XO35MH — MapasuT» U «XO35MH — MUKpOOHMOMY». ['eHeTHuecKkrue acieKThl
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KOHTPOJISI U U3MEHEHUS HACJICICTBEHHOW NH(OPMAIIUU B TIOKOJICHHUSIX KIETOK U OPraHU3MOB.
Pemenne reHeTrnueckux 3a1a4 Ha MOHOTUOPHUTHOE CKPEIIMBAHHE.
Pemrenue 3a1au Ha HEMOJIHOE JOMUHUPOBAHHUE.
Pemenne reHeTrnueckux 3aa4 Ha M- ¥ MOJUTHOPUTHOE CKPEIIIMBAHHE.
Pemienne reHeTHYECKUX 3a7a4 Ha CIEIUIEHHOE HACIE0BAHUE.
Penienne reHeTHYECKUX 3a7a4 CLENJICHHOE HACIEIOBAHUE C ITOJIOM.
Pemenue reHeTHYECKUX 3a7a4 HA DIIHUCTA3, MOJUMEPHS, KOMIIJIEMEHTAPHOCTD.
Pemenue 3amay Ha KOJOMHUHUPOBAaHKE (TPYIIITBI KPOBH).
JleMOHCTpaIuH:
IToptpersr: I'. Mennens, T. Mopras.

Tabmuupr u cxembl: «llepBbiii u BrOpoil 3akoHbl Menaens», «Tpetuil 3akoH Mennensy,
«AHamusupymolee ckpemmuBaHue», «HemonHoe poMuHupoBaHue», «CLEIJIEHHOE HACIEI0BaHUE
NpU3HAKOB Yy aApo3opmiby, «['enetmka monay, «Kapmotun uyemoseka», «Kapuotum apo3opuisy,
«Kapuotun ntunen», «MHOKECTBEHHBIN aluienn3m», «B3auMoaeicTBue reHoBy.

Ob6opyoBaHue: MOJIeNb Ui JIEMOHCTPALMK 3aKOHOB €JMHOO0pa3us rHOpUI0B MIEPBOr0 MOKOJIEHUS
U pacIlCIUICHWs IPU3HAKOB, MOJENb JJI1 JEMOHCTpAllMM 3aKOHAa HE3aBUCUMOIO HAacJeOBAHHUS
IIPU3HAKOB, MOJENb [UIsl JEMOHCTPALMK CLEIJICHHOIO HACJIEOBaHMsl IPU3HAKOB, CBETOBOW MUKPOCKOIIL,

MuUKpomnpenapar: «Jpo3oduiay.
[pakTudeckas pabora «M3yueHue pe3ynbTaToB MOHOTHOPHIHOTO CKPEITUBAHUS Y IPO30(UITBD).

[paktuyeckas pabora «M3ydyeHue pe3yabTaToB AUTHOPUIHOTO CKPEIIMBAHUS Y APO30(DUITBI.

Tema 13. 3axonomeprocmu uzmenyugocmu

B3aumoneiictBue reHotumna u cpeisl npu ¢popMupoBaHuu (eHoTurna. M3MEHYUBOCTh MPU3HAKOB.
KauecTBeHHbIE M  KOJIMYECTBEHHbIE NPU3HAKKM. BuIbl HM3MEHYMBOCTH: HEHACJIEACTBEHHas U
HacJeICTBEHHAsI.

MonudukanyonHass W3MEHYUBOCTb. Ponb  cpensl B GopMmupoBaHHM  MOIUGUKAIIMOHHON
n3MeHunBocTd. Hopma peaknum npuszHaka. BapuanMoHHBIA psAx W BapualMOHHAs — KpHUBasd
(B. Moranncen). CoiicTBa MOIU(PUKAIIMOHHON N3MEHUYNBOCTH.

['enotunuueckass  u3MeHYUBOCTh.  CBOWCTBa  TEHOTHUIIUYECKOW  HM3MEHUYMBOCTU.  Busl
T€HOTUITMYECKON N3MEHYUBOCTH: KOMOMHATHBHASI, MyTallMOHHASI.

KoMOuHatuBHas M3MEHUMBOCTh. Mel03 U TMOJNOBOM mpomecc — OCHOBAa KOMOWHATHUBHOM
W3MEHYUBOCTH. Pollb KOMOMHATHBHOW W3MEHYMBOCTH B CO3JaHUM TEHETHYECKOrO pa3HooOpa3us
B IIpeiesiax OJHOr0 BU/A.

MyTanuoHHasi U3MEHYMBOCTb. BUIbI MyTaluii: FT€HHbIE, XPOMOCOMHBIE, TeHOMHbIE. CITIOHTAHHBIE U
WHIYIIUPOBaHHbIE MyTallMu. fiepHble M LUTOIIa3MaThuueckue MmyTaruu. CoMaTHYeCKHUe U IOJIOBbIE
MmyTauuu. [IpuunHBl BO3HMKHOBEHMs MyTauuii. MyTareHbl W UX BIMSHHE Ha OpPraHU3MBI.
3aKOHOMEPHOCTH MYTAIIMOHHOTO Mpolecca. 3aKOH TOMOJIOTMYECKHX PSIJOB B HACIEICTBEHHOU
n3menuuBocty (H.W. BaBunoB). BHesaepHas H”3MEHUMBOCTh U HACIEACTBEHHOCTD.

Onucenemuxa U SNULEHOMUKA, PONb  dNULEHEMUYECKUX (Hakmopoe 8 HACle008anuu U
UBMEHYUBOCTNU (PEHOMUNUYECKUX NPUSHAKOS ) OP2AHUIMOS.

JleMoHcTpanuu:

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

Tabmumet  w cxembl: «Bunmbl  u3mMeHUHMBOCTHY, «MoOAUPUKAIMOHHAS  U3MEHUHUBOCTHY,

«KomMOMHaTHBHAsS W3MEHYMBOCTBY, «Meito3», «OmnomorBopenue», «l'eHeTndyeckne 3a0o0seBaHUS
YeoBeKay, « BUmbl MmyTammii.

OO6opynoBaHue: )XKUBBIC U TepOapHBIC IK3EMIUISPhl KOMHATHBIX PACTEHUU, PUCYHKH (poTorpadum)
KUBOTHBIX C PA3JINYHBIMU BUJAMH U3MEHUUBOCTH.

JlaGoparopHasi pabota «lMccnenoBaHue 3aKOHOMEPHOCTEH MOIU(PHUKAIIMOHHON H3MEHYHUBOCTH.




22
[TocTpoeHne BaprallMOHHOTO Psifia U BAPUALIMOHHON KPUBOIN».
IIpakTuyeckas pabora «MyTaun y 1po30¢puiisl (Ha TOTOBBIX MUKpOIpenapaTax)».

Tema 14. I'enemuxa uenoseeka

Kapuotun uenoBeka. MexayHapoaHas NporpaMma HCCIEAOBaHUST T€HOMa 4YelioBeka. MeTojbl
M3yUYEHHUS TCHETHKH YeJOBEKA: T'CHEATIOTHYEeCKU, OJU3HEIOBBINA, MUTOTCHETHYCCKUN, MOIYIISIIMOHHO-
CTaTUCTUYECKHI, MOJIEKYJISIpHO-TeHeTHYeCKUl. COBPEMEHHOE OMpPEICICHUE Te€HOTHUINA: TTOJIHOTEHOMHOE
CEKBCHHpPOBaHUE, TECHOTUNUpOBaHHWE, B TOM uucie ¢ nomoibto I[I[[P-ananuza. HacnencrBeHnnbie
3a00s1eBaHUs 4eloBeKa. [ €HHBbIE W XPOMOCOMHBIC 00JIe3HH delloBeKa. boiie3HM C HaciencTBEHHOM
MPEIPacoIOKEHHOCThIO. 3HAYEHUE MEIUIMHCKOM TEHETUKHM B MPEIOTBPAIICHUU U JICYCHUU
TCHETUYECKUX 3a00JIeBaHUN YenoBeKa. MeIuKo-TeHeTHUECKOe KOHCYIbTHpOoBaHUE. CTBOJIOBBIC KIIETKH.
[ToHSITHE «TEHETUYECKOrO Tpy3a». DTUYECKUE AaCIEKThl HCCIEAOBAaHUN B O0JIACTH pPEJaKTHPOBAHHS
reHOMa U CTBOJIOBBIX KJIETOK.

I'enernyeckue (HakTOphl TOBBIMICHHOW UYyBCTBUTCIBHOCTH 4YeEJIOBeKa K (QU3NICCKOMY U
XUMHUYECKOMY 3arpsi3HEHUIO OKpY’Kawluel cpenbl. ['eHeTmueckas NpeapacroioKEHHOCTh YEIOBEKa
K ITaTOJIOTHSIM.

JleMoHCcTpalmu:

Tabmuer u  cxembl: «Kapuotun yenoBeka», «MeToabl HW3Y4YeHHs] TEHETUKH YeJOBEKay,

«"eHeTrueckue 3a00JICBaHUS YSITOBEKAY.
[IpakTrueckas padota «CocTaBiIeHHE U aHAJIU3 POAOCIOBHOM.

Tema 15. Cenexyus opzanu3zmos

JloMecTukanus M celekuus. 3apokKIeHHe celeKUuu U Jomectukauuu. Yuenue H.U. Baunosa
o LlenTpax mpoucxoxaeHuss 1 MHOrooOpa3usl KyJlIbTypHBIX pacTeHui. Ponb cenekuuu B co31aHUM COPTOB
pacTeHHi U OpoJ KUBOTHBIX. COpT, MOpoJa, ITaMM. 3aKOH TOMOJIOTUYECKUX PAJOB B HACIEACTBEHHON
n3meHurnBoctd H.M. BaBuiosa, ero 3naueHue Jis CeIEKLIMOHHOM paboThI.

Metoabl ceneKIMOHHOW paboThl. MICKyCCTBEHHBIM OTOOpP: MacCOBBIM M MHIUBUAYAJIbHBIA. DTaIlbl
KOMOMHAIMOHHOM cenekuuu. McneltaHue mnpousBoAuTeneil mo moToMcTBy. OTOOp MO TE€HOTUIY C
MTOMOLUIBIO OLIEHKH (PEHOTHIIA TOTOMCTBA U OTOOp MO TeHOTHUIY ¢ noMolnbto aHanuza JJHK.

HckyccTBeHHBIM MyTareHe3 Kak METOJl CEJIEKIIMOHHOW paboThl. PanmuanMoHHBIN M XUMHUYECKUN
MyTareHe3 Kak HCTOYHUK MyTalud y KyJbTYpHbIX (OpM OpraHu3moB. lcronb3oBaHHE TI'€HOMHOTO
penaktupoBaHuss M MeTonoB pexoMOuMHaHTHBIX JIHK ans mosyueHust ucxojgHoro marepuana ajist
CEJIEKLUU.

[Tonyyenune nonumuouoB. BHyTpuBHIOBas rubpuanzanus. bim3kopoacTBeHHOE CKpelIMBaHUE,
Wi UHOpuAMHT. HepoJacTBeHHOE CKpellMBaHUe, WM ayTOpUAMHT. l'eTepo3uc M ero NPUYMHBL
Hcnonb3oBanue rerepo3uca B cenekuuu. Otnanénnas rubpuansauus. [Ipeomonenue Oecriogus
MEXBUA0BBIX THOPUAOB. JIOCTHXKEHUS CENEKIIUN PACTEHUM U KUBOTHBIX. «3€1EHASA peOIOYUsLY.

CoxpaHeHHe U U3yYEHUE TEHETHYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUHN U UX AUKUX POIUYEH HJIs
CO3/1aHHS HOBBIX COPTOB M THUOPHJIOB CEIbCKOXO3SWCTBEHHBIX KYJIbTYp. M3yueHue, coxpaneHnue u
ynpaenenue 2eHemuyecKuMU pecypcamu CelbCKOXO3AUCTNEEHHbIX U NPOMbICIOBbIX IHCUBOMHBIX 6 YEJAX
VIYHUeHUs Cyuwecmeyrowux U co30aHus HOBbIX NOPOO, TUHULL U KPOCCO8, 8 MOM HUcle ¢ NpumMeHeHuem
COBPEMEHHBIX MEMOO08 HAYUHBIX UCCLE008AHUL, NePed08blX UOell U NEPCNeKMUBHBIX MEXHOIO2ULL.

JlemMoHcTpanuu:

IToprpersr: H.M. BaBunos, 11.B. Muuypun, I'.Jl. Kapneuenko, ILII. Jlykpauenko, b.JI. Actaypos,
H. bopnoyr, 1.K. benses.

Tabmuipl u cxembl: «lleHTpBI TPOUCXOXKACHHUSI 1 MHOTO00pa3us KyJIbTYPHBIX pacTEHUI», «3aKOH
TOMOJIOTUYECKUX pPSAIOB B HACIECICTBEHHOW HM3MEHUYUBOCTH», «Meroasl cenekuun», «OtnanéHHas
rubpuanzanus», «MyrtareHesy.

JlaboparopHas pabota «/3ydeHne COpTOB KyIbTYPHBIX PACTEHUH U MOPO JOMAITHUX KUBOTHBIXY.
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JlaGoparopHas paboTa «/3yueHne MeTo10B CEJCKIIUH PACTCHHID.

Ipaktuyeckas pabora «[IpuBuBKa pacTeHUI».

Okckypeusi «OCHOBHBIE METOJBI W JOCTHXKEHMSI CEJICKIMM pAcTeHUHW U JKMBOTHBIX (Ha
CEJICKIIMOHHYIO CTaHIUIO, TNIEMEHHYIO (hepMy, COPTOUCIIBITATEIbHBIA YYaCTOK, B TEIUTUYHOE XO3SHCTBO,
B J1a00paTOpPHIO arpOyHUBEPCUTETA WM HAYYHOT'O IICHTPA)».

Tema 16. Buomexnonozua u cunmemuueckan Ou0a02usn

OOBbeKTbl, HCIONb3yeMble B OHOTEXHOJOTUH, — KJIETOYHbIE M TKAaHEBBIE KYJIBTYpHI,
MUKpPOOPTaHU3Mbl, MX XapaKTepHUCTUKA. TpaguliMoHHas OMOTEXHOJOTHs: XjeOomedyeHue, MOoTydeHHE
KHCJIOMOJIOYHBIX MIPOJIyKTOB, BUHOJIEIIHE. MuxkpoOuonornyeckuit CUHTE3. OObeKThI
MUKPOOHUOIOTHYECKUX TexXHOJIoTui. [Ipon3BoacTBO OenKa, aMHHOKHCIIOT U BUTAMHUHOB.

Co3anue TEXHOJOTUM UM HMHCTPYMEHTOB IICJICHANPABICHHOIO W3MEHEHHUS U KOHCTPYHPOBAHUS
T€HOMOB C IIE€JIbI0 TOJYYEHHsS] OpPraHU3MOB M KX KOMIIOHEHTOB, COJIEp)KAIllUX HE BCTpPEYAIOLIUECS
B IIPUPO/IC OMOCUHTETUICCKHE Ty TH.

Krnerounas umxxenepus. MeTosibl KylIbTyphl KIETOK U TKaHEH pacTeHU U KUBOTHBIX. KpnobOaHkH.
Comatnueckas ruOpuan3alys U coMaTudeckuii smOpuorenes. Mcnonp3oBaHue rarionioB B CENEKIUU
pactenuid. [lonyuenue monoxnonanvHulx anmumen. Mcnonvzoeanue MOHOKIOHANbHBIX U NOIUKTOHATbHBIX
anmumen 68 meouyute. VICKyCCTBEHHOE OILJIOOTBOpEHHE. PEKOHCTpYKIMS SHIEKIETOK U KIIOHUPOBAHHE
KUBOTHBIX. MeETO/l TpaHCIUIAHTALIMK SIEP KIETOK. TexHonozuu 0300p06NeHUs, KYIbMUBUPOBAHUS U
MUKDOKIOHATIbHO2O0 PA3MHONCEHUST CeNbCKOXO3AUCMBEHHBIX KVIbMYP.

XpoOMOCOMHass W TEHHas WH)KEHepusa. VCKyCCTBEHHBIM CHHTE3 I'€Ha M KOHCTPYMPOBAHME
pexomounantHeix JIHK. Cozdanue mpanceennvix opeanuzmog. JIOCTHXKEHUS W TICPCIEKTHUBEI
XPOMOCOMHOM Y T€HHOM MH)KEHEPHUU. DKOJIOTHUYECKHE U ATHUECKHUE TPOOJIEMbl TEHHOW WHKEHEPUH.

Menunuackue OuortexHonoruu. IloctreHomHas 1mdpoBas wMemunuHa. [ILP-muarHoctuka.
MeTabonOMHBINM aHANU3, TEHOLIGHTPHUUECKUN aHaau3 MpPOoTeoMa 4YeJOBEeKa JUIS OLEHKU COCTOSHHS €ro
310poBbs. Vcmonb3oBaHHE CTBOJOBBIX KIETOK. TapreTHas Tepamusi paka. 3D-OuomH)KEeHepHs s
pa3paboTku (pyHIAMEHTATHHBIX OCHOB MEAMIIMHCKUX TEXHOJOTHUM, CO3JaHUs KOMIUIEKCHBIX TKaHEH
COUETAaHUEM TEXHOJOTUH TpEXMEpPHOro OwWonpuHTUHTa W ckahdonauHra I peneHus 3aaad
MEPCOHATM3UPOBAHHON MEIUIHBI.

CoznaHne BEKTOPHBIX BaKIIMH C 1ENIbI0 00eCrieueHrss KOMOMHUPOBAaHHON 3aIIUThI OT BO30OyAUTENEH
OPBMH, ycraHoBieHHE MOJEKYISpPHBIX MexaHu3MoB (yHkuuoHupoBanus PHK-comepkammx BUpycCOB,
BBI3BIBAIOIINX 0CO00 OMAacHbIe 3a00IeBaHMsI YEIOBEKa U KUBOTHBIX.

JleMoHCcTpanuu:

Tabmuier u cxembl: «/cronb30BaHHE MHUKPOOPTAaHH3MOB B TMPOMBIIIIEHHOM TPOU3BOACTBEY,

«Knerounas unxxenepus», «['eHHass HHKEHEPUI».
JlabopaTopHas paborta «M3yueHne o0beKTOB OMOTEXHOIOTUM.
[Ipaktrueckas padota «IlomydeHrne MOTOYHOKUCIBIX TPOTYKTOBY.
Okckypeusi  «buorexHomoruss —  BakHeHIIas MPOU3BOJUTENIbHAS CHJIa  COBPEMEHHOCTHU

(Ha OMOTEXHOJIIOTHYECKOE TTPOU3BOJICTBO)Y.

Coaep:xanue o0yuenus B 11 kinacce

Tema 1. 3aporcoenue u pazgumue I801I0UUOHHBIX NPEOCMABIEHUIL 8 OUON02UU

OpomononHass Teopusi Y. [lapBuna. Ilpeanocbliku BO3HUKHOBEHHMS AapBUHU3MA. JKU3Hb U
Hay4Has aesaTenbHocTh Y. /lapBuHa.

JIBrokymme cuiibl 3BOMIONMK BHAOB 1o Y. JlapBuHy (BBICOKass WHTEHCHBHOCTH Pa3MHOXKECHHS
OpraHM3MOB, HAacCl€JCTBEHHAas HW3MEHYUBOCTb, Oopb0a 3a CYLIECTBOBAHME, €CTECTBEHHBIH W
HCKYCCTBEHHBIH OTOOD).

Odopmnenne cuHTeTndeckoi Teopun sBomormu (CTD). HeittpanpHas Teopus HBOIIOIUU.
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CoBpeMeHHass SBOJIIOLMOHHAS OHONOTHSA. 3HAUYEHUE OSBOJIOIMOHHONM Teopun B (HOpMUPOBAHUH

€CTECTBEHHO-HAyUYHON KapTUHBI MUPA.
JeMoHncTpanyu:
[Toptpersr: Apucrorens, K. Jlunneit, XK.b. Jlamapk, 2.K. Cent-Unep, XK. Kiose, Y. dapBum,

C.C. YerBepukos, U.W. [lImansraysen, x. Xonaeitn, J1.K. benses.

Tabmuupl u cxembl: «Cuctema sxuBoit mpupoasl (o K. JluaHeo)», «JlecTHUIA )KUBBIX CYIIECTB (110
Jlamapky)», «MexaHusMm (QOpMHUpPOBaHUSI MPHUCIOCOOTICHUM Y pacTeHHil U >KUBOTHBIX (1o Jlamapky)»,
«Kapra-cxema mapmpyra nyrtemectBus Y. lapsuna», «Haxoaku Y. [lapBuna», «®Dopmbl O0OpbOBI 3a
cymectBoBanue», «llopoasl romyOeit», «MHoroobpasue KylnbTypHbIX (opMm KamycTel», «llopossl
JIOMAIIIHUX >KUBOTHBIX», «Cxema oOpazoBanusi HOBbIX BUAOB (1o Y. JlapBuny)», «Cxema COOTHOIICHUS
JBIDKYIIMX CHJT BOJIIOIUNY, «OCHOBHBIE MOJ0KEHHUS CUHTETUYECKON TEOPUU IBOJIIOITUNY.

Tema 2. Mukposeonrwyus u eé pezyivmamal

[lomynsimuss kak d1eMeHTapHas eauHuna dBomtoud. COBpEMEHHBIE METO/bl  OLEHKH
TEeHETUYECKOTO pa3HooOpa3usi M CTPYKTYpbl momynsuuid. M3MeHnenue reHodoHIa MOMYyISAUU Kak
3JIEMEHTapHOE 3BOJIOLMOHHOE SIBJIeHHE. 3aKOH reHeTuyeckoro pasHosecus Jx. Xapau, B. BaitnOepra.

DnemMeHTapHbIe (PAKTOPBI (IBUKYIIUE CHIIbI) SBOTIONUU. MyTarmoHHbIi nporecc. KomOunaTtuBHas
M3MEHYUBOCTD. [[pelid reHoB — ciyyaiiHble HeHaNpaBIeHHbIC U3MEHEHHUS YacTOT alljiesiel B MOMYJISIUsIX.
Dddexr ocHoBarens. Ipgexm Oymouiiounozo eopaviuka. CHudicenue 2eHemuiecKkoeo pasHooOpasusl:
npuuyunvl u creocmeus. llpossenenue s¢gppexma Opeiigha cenos 6 OOMLUWUX U MANBIX NONYAAYUSAX.
Murpanun.  M3onsmmst  momyssinuMid:  reorpaduueckas  (MPOCTpAaHCTBEHHAs),  OMOJOTHYECKas
(penpoayKTHBHas).

EctectBennblii oT0Op — HampaBisomui (aktop sBomonuu. POpMbI €CTECTBEHHOrOo OTOOpa:
JIBUKYIUIUHN, CTaOUIU3UPYIONINH, pa3phiBalOmIui (Iu3pynTtuBHbii). [TonoBoit ot6op. BosHukHOBEHUE 1
3BOJIIOLUS COLUATIBHOTO OBEACHUS )KUBOTHBIX.

[IpucnocoOaeHHOCT,  OPraHM3MOB  KakK  pe3yJdbTaT  MHUKPOIBOJIONUH.  BO3HHKHOBEHUHE
npucnocoOiaeHuit y opraiusmoB. Apomopdo3sl u uavoagantauuu. [Ipumepsl mnpucnocoOnIeHui
y  OpraHu3moB:  Mopdosioruueckue,  (QU3MOJIOTHYECKHE,  OMOXMMHUYECKHE,  IOBEJCHYECKUE.
OTHOCHTENBHOCTH MPUCTIOCOOIEHHOCTH OPTaHU3MOB.

Bun, ero xputepuu u crpykrypa. BunoobpasoBanue kak pe3yiabTaT MUKPOIBOJIIOLMU. M3omsanus —
KItoueBoil  (dakTop BumooOpazoBaHusa. Iyt u  cmocoObl BUAOOOpAa30OBaHMS: aJIIOMATPUUYECKOE
(reorpaduueckoe),  CUMIATPUUECKOE  (DKOJOTHYECKOE),  «MTHOBEHHOE»  (TOJUILIOUIU3ALNS,
rubpuanzaiys). JIuTenbHOCTh BOTIOIMOHHBIX TPOIECCOB.

MexaHu3mbl (HOpMUPOBAHUS OMOTIOTUYECKOTO Pa3HO00pa3usl.

Ponb 3BOMIOIIMOHHON OMONOTHHU B pa3pabOTKe HAYYHBIX METOJOB COXPAaHEHUS OMOPa3HOOOpa3us.
MUKpPOIBOMIONUSA W KOABOJIIOIUS MApa3uTOB M MX X035eB. MexaHu3Mbl (POPMUPOBAHUS yYCTOWUYHUBOCTH
K aHTHOMOTHKAM H CTIOCOOBI OOPHOBI C HEM.

JleMoHCTpanuu:

[Toptpetsr: C.C. UerBepukos, O. Maiip.

Tabnuue! 1 cxemsl: «MyTanoHHast U3MEHUYNBOCTHY, «[lomynauunonHas cTpykTypa Buga», «Cxema
NposiBIeHUs1 3akoHa Xapau—BaitnOepra», «/IBrKymiue CHIIBI 3BOIOLUN», «DKOJOTHUECKAs H3O0JISALUSL
nomnyJAuil ceBaHcKoM (openny», «['eorpaduyeckas U30s1Ms TUCTBEHHULIBI CHOMPCKON U JTMCTBEHHUIIBI
naypckoi», «llomynsuuoHHbIE BOJHBI UYHCJIEHHOCTHM XHUIIHUKOB M KepTB», «Cxema aelcTBUS
€CTECTBEHHOro oTOopa», «®PopMbl OOprObI 3a cyliecTBOBaHUE», «WHIyCTpHAbHBIN MeTaHU3MY,
«KuBble nckomnaembie», «IIoKpOBUTENIbCTBEHHAs OKpacka >KUBOTHBIX», «[Ipemympexnaromas okpacka
KUBOTHBIX», «Duszmonoruueckue  axanrauuu», «l[lpucnocobreHHOCT,  OpraHu3mMoB U €€
OTHOCHUTENLHOCTBY, «Kputepun Buna», «Bunbi-nBoitHukn», «CTpyKTypa BUaa B mnpupone», «Crocoos
BUI000pa3oBanusy, «l eorpapuueckoe BHI000pa3oBaHHE TPEX BUAOB JAHIBIIICH», «IKOJIOTHYECKOE
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BUZ000pa3oBaHue BUIOB CHHUI, «llomummonas! pacrenuit», «KamycTHo-penednslii ruOpum.
O6opynoBaHue: repbapuy pacTeHUH, KOJUIEKIIMM HACEKOMBIX, Yydelia NTHII U 3Bepeil ¢ mpuMepamu

Pa3NUYHBIX MPUCIIOCOOJICHUH, Yydyena NTHIl W 3BEped pPa3HbIX BUIOB, repOapuu pacTeHUU OIU3KHUX
BUJIOB, 00pa30BaBIINXCS PA3IIMYHBIMH CIIOCOOAMH.
JlaGoparopHas paboTa «BplsiBIeHHE N3MEHYUBOCTH Yy 0COOEH OJJTHOIO BUA».

Ha6opaTopHa;1 pa60Ta «HpI/ICHOCO6HeHI/I${ OpraHu3MOB U UX OTHOCHUTCIIbHAs HCJ’ICCOO6p&3HOCTB».

JlaGoparopHas pabota «CpaBHEHHE BIUI0B IO MOP(OIOTrHUIECKOMY KPUTEPHIOY.

Tema 3. Makpoaseoniouus u eé pe3yibmantvl

Metoapl u3ydeHHs MakpodBoJouuu. [lameoHTonoruueckue METOJbl H3YYEHHsS] SBOJIOIHH.
[Tepexonubie GopMbI U PUITOTCHETUYECKUE PSIBI OPTAaHU3MOB.

buoreorpaduyeckue meroapl u3ydeHus sBomronuu. CpaBHeHHe (GIopsl U payHbl MAaTEPUKOB U
ocTpoBoB. bruoreorpadudeckue odactu 3eMiau. BUabl-O0HIEMUKHA U PEITUKTHI.

OMOpHOJIOTHYECKHE U CPAaBHUTEIBHO-MOP(OIOTHYECKUE METOABl  HU3YUYCHUS]  DBOJIOLHH.
'eneTnyeckue MeXaHU3Mbl HBOJIIOIMM OHTOT€HE3a U TOSBICHHUS SBOJIOIHOHHBIX HOBIIECTB.
['oMonoruuHbple W aHAJIOTMYHBIE OpraHbl. PyauMeHTapHble OpraHbl M aTaBU3MbBL. MOIEKYJISpHO-
TreHETUYECKUE, OMOXMMHUYECKHE U MAaTeMaTUYECKUe METOIbI U3YUYCHHsI HBOMIOLUU. ['OMOIOrMYHBIEC TE€HBI.
CoBpeMeHHbIE METO/Ibl TOCTPOCHUS (PUITOTEHETUYECKUX JIEPEBHEB.

XPOMOCOMHEBIE MyTaI[UH W SBOJIFOIIHSI TCHOMOB.

OOmue 3akoHOMEpHOCTH (TpaBuia) dBoMomMU. [lpunyun cmenvt Gyukyuti. HeobpaTumocThb
9BOJTIONMU. ATanTUBHAS paauaius. HepaBHOMEPHOCTb TEMITOB SBOJIOLIHUH.

JeMoHcTpanmu:

[Toptpetsr: K.M. bap, A.O. Kosanesckuii, ®. Mroinep, O. ['ekkens.

Tabnuie! u cxembl: « ODUITIOTEHETHYECKHI PsiI JIOMIAN», K APXEONTEPUKCY, «3Bepo3yObie SIIEphD»,
«Creronedansy, «Punnodurs», «CeMeHHble NamoOpOTHUKWY», «buoreorpaduueckue 30HBI 3eMIIN»,
«/peitd xontunentoB», «PemukThl», «HauanbHble cTaguu >MOPHOHATIBHOTO PAa3BUTHUS TO3BOHOYHBIX
KHUBOTHBIX», «I"oMOIOrHYHEIE U aHAJIOTUYHEIE OpraHbD», «Py,}II/IMeHTBI», «ATaBI/IBMBI», «XpOMOCOMHI)Ie
HaOOpBHI YellOBeKa W IIUMITaH3e», «lJIaBHBIE HAMpaBICHHS SBOJIONUN», «OO0IHUEe 3aKOHOMEPHOCTH
HBOJTIOIII.

OO0opynoBaHue: KOJJIEKIMH, TepOapuu, MYJSDKA HCKOMAEMBIX OCTaTKOB OPraHU3MOB, MYJISDKU

TOMOJIOTUYHBIX, aHAJIOTUYHBIX, PYAUMEHTAPHBIX OPraHOB U aTABU3MOB, KOJICKLIMA HACEKOMBIX.

Tema 4. IIpoucxorcoenue u pazeumue HcusHu Ha 3emie

Hayunble runortesbl NMpOUCXOXKICHHS KU3HU Ha 3emiie. AOuoreHe3 W naHcrnepmus. JloHaydHble
MPEJCTAaBICHUS O 3apPOXKJICHUM KU3HU (KpeallMoHu3M). [ umoTe3a MoCTOSIHHOTO CaMO3apOXK/AEHUS KU3HU
n eé€ omposepxkenue onsltamMu @D. Penn, JI. Cnamnanuanu, JI. Ilactepa. IlpouncxokneHue >ku3HU H
acTpOOHMOJIOTHSI.

OcHOBHbIE JTanbl HeEOpraHuyecko sBomonuu. IlnanerapHas (reosioruueckas) 3BOJIOLHUS.
XuMuyeckasi 3BOJIOLUA. AOHOTEHHBIH CHUHTE3 OpPraHMYECKHUX BEIIECTB W3 HeopraHmdeckux. OmbIT
C.Mwmwmepa u I.IOpu. O6pa3oBanue mnonumepoB u3 MoHoMepoB. KoamepBaTHas rTuUnoresa
AW. Onapuna, rumore3a nepBuyHoro OynboHa J[x. XonaeliHa, reHetuueckas rumorteza I'. Mémnepa.
Pu6o3umsr (T. Yek) u runoreza «mupa PHK» V. I'mnbepra. @opmupoBanue MemMOpaH 1 BOZHUKHOBEHHUE
IIPOTOKJIETKH.

Hcropus 3emnu u Metoasl €€ uzydeHusd. Vckonaemble OpraHMuecKue OCTaTKu. ['eoxpoHosorus u
e€ Meronbl. OTHOCUTEIbHAS U aOCONIOTHAsI T€OXPOHOJIOTHA. ['e0XpoHOIOrnyecKas IIKajia: 30HbI, 3pHI,
MIEPUOJIBI, STIOXH.

HavanpHbie 3Tamnbsl opranudeckoi »Bomonnd. [1osBiaeHre 1 3BOIIONNA NEPBBIX KIECTOK. DBOIIOLUA
MeTabonu3ma. Bo3HukHOBeHME nepBbIX 3kocucTeM. CoBpeMeHHbIE MUKPOOHBIE OMOIUIEHKN KaK aHajor
nepBbIxX Ha 3emiie coobmecTB. CTpoMaToiauThl. [IpoKaproOTHl 1 3yKapHOTHI.
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[Ipoucxoxaenne dSykapuoT (cuMOHMOTeHe3). OBOJIOIMOHHOE MPOUCXOXKICHHUE BHPYCOB.
[IpoucxoxaeHne MHOTOKJIETOYHBIX OpraHU3MOB. BO3HMKHOBEHHE OCHOBHBIX T'PYII MHOTOKJIETOYHBIX
OpraHU3MOB.

OCHOBHBIE 3Talbl 3BOJIONUU BBICIIUX pacTeHuil. OcHOBHBIE apoMopdosbl pacteHuil. Bwixon
pacteHuid Ha cymry. [losiBIeHHME CIOpOBBIX pacTeHWU M 3aBoeBaHWE UMHU Cyld. CeMEHHBIC pacTEHUS.
[TpoucxoxaeHne BETKOBBIX PACTEHUH.

OCHOBHBIE 3TaIlbl ABOJIONHMH XHUBOTHOTO MHpa. OcHOBHBIE apoMop(do3bl KMBOTHBIX. BeHickas
(dayna. KeMOpuiickuii B3pbIB — MOSIBJICHHE COBPEMEHHBIX TUIIOB. [IepBbie XOp10BbIE )KMBOTHBIC. JKU3HB B
BOJIe. OBOJIIOIMUSA IMO3BOHOYHBIX. [Ipoucxoxnaenue ambubuii u pentwmid. [IpoucxoxaeHue
MJICKOTUTAIUX ¥ mtuil. [lpuHmum kimrodeBoro apomopdosa. OcBoeHue O€ClO3BOHOYHBIMH H
MMO3BOHOYHBIMH JKUBOTHBIMU CYIIIH.

Pa3Butue xu3HM Ha 3emie MO 3paM W TEpUOJaM: apXeil, MpOTEepOo30M, Majaeo30i, Me3030i,
KaiiHo30M. OOImas XapaKTepHCTUKa KIMMaTa MW TEOJIOTMYECKUX IMporeccoB. [losBieHue u pacuser
XapaKTepHBIX OPraHU3MOB. YTJIe00pa30BaHUe: €ro YCIOBHS U BIMSHUE Ha Ta30BbIi COCTaB aTMOCHEPHI.

MaccoBble BBIMUPAHUS — IKOJOTHYECKHE KPU3UCHI MPONLIoro. ITpuurHBI U CIEICTBHS MaCcCOBBIX
BbIMUpaHuil. COBPEMEHHBIM HSKOJOTHYECKHH KpU3HC, ero ocoOeHHocTH. [Ipobimema coxpaHeHuUs
O6uropa3zHooOpasust Ha 3emIie.

CoBpeMeHHas cucTeMa OpraHudeckoro Mupa. [IpuHiumne! kraccudukanuu opranu3mMoB. OCHOBHBIC
CHUCTEMATUYECKUE TPYIIIBI OPraHU3MOB.

JemoHcTpauu:

[Toptpersr: @. Pean, JI. Cnamnanuaunu, JI. [lactep, U.1. Meunukos, A.M. Onapun, [x. XonaeiiH,
I'. Ménnep, C. Muinep, I'. IOpu.

Tabmumer u cxembl: «Cxema ombitTa @. Penn», «Cxema ombita JI. [lactepa mo wu3yueHuto
camo3aposKJeHus ku3Hm», «Cxema onbita C. Mumnepa, I'. FOpu», «9tansl HeopraHM4ecKo! 3BOJIIOLUNY,
«I'eoxpononoruyeckas mkana», «HadanabHble 3Tanbl opraHU4ecKoi »Bomonun», «Cxema o0pazoBaHU
JyKapuoT NyTéM cumoOuorenesza», «Cucrema >XuUBOH Npupoab», «CTpoeHHe Bupycayn, «Apomopdo3bl
pactenuit», «Punnoure», «OJHOKIETOUHBIE BOAOPOCIN», «MHOrOKIETOUHbIE BOAOPOCIN», «Mxm»,
«ITanmopoTHuKN», «l'onocemeHHble pacTeHus», «OpraHbl LBETKOBBIX pacTeHMiD», «Cxema pa3BUTHUS
KUBOTHOTO MHpay, «ApoMopdo3bl KUBOTHBIX», «lIpocreiimmey, «Kumeunononoctueie», «Ilmockue
yepBu»,  «UneHucroHorue»,  «PwiOb»,  «3emHOBOmHBIe»,  «lIpecmbikatomuecs»,  «llTuubm,
«Miekonuraronmey, «Pa3Butue )KU3HU B apXEeUCKOMN 3pe», «Pa3BUTHE KU3HU B IIPOTEPO3OUCKOMN 3pey,
«Pa3BuTHe XU3HM B INANCO30MCKOU dpen, «Pa3BuTHe KU3HHM B ME3030MCKOHN 3pe», «Pa3sButue Xu3HU
B KalHO30MCKOM 3pe», «CoBpeMeHHasi CHCTEMa OPraHUUYECKOTO MUPay.

OOGopynoBaHue: repOapuu pPacTeHUH pPa3IWYHBIX OTJENOB, KOJUIEKIIMM HACEKOMBIX, BIIaXKHBIE

npemnaparbl KHUBOTHBIX, PAKOBHUHBI MOJIJIFOCKOB, KOJUICKOWH HWITIOKOXHX, CKCJICTHI ITO3BOHOYHBIX
JKUBOTHBIX, Yyd€ja ITUL H 3B€p€17[, KOJIJICKITUH OKaMeHeHOCTeﬁ, IMOJIC3HBIX HCKOIIACMbIX, MYJISIKA
OpPraHN4Y€CKUX OCTAaTKOB OPraHUu3MOB.

BupryaneHas naboparopHas pabota «MopaenupoBanue omnbiToB Muiepa—tOpu 1o u3ydeHHro

a0MOTC€HHOI'0 CHHTE3a OpraHu4YCCKUx COE€IUHEHMI B HCpBH‘-IHOfI aTMOC(I)Cpe».
J'Ia6opaTopHa51 pa60Ta «I/ISy‘-ICHI/Ie " OIIMCAaHUC UCKOITACMBbIX OCTATKOB JPCBHUX OPraHU3MOB).
IIpakTHyeckas pa60Ta ((I/I3y‘-ICHI/Ie 0COOEeHHOCTEH CTPOCHUA paCTCHI/Iﬁ PAa3HBIX OTACIIOBY».
IIpakTHyeckas pa60Ta ((I/I3y‘-ICHI/Ie 0COOEHHOCTEH CTPOCHUS MMO3BOHOYHBIX JKUBOTHBIX).

Tema 5. Ilpoucxoicoenue uenosexa — anmponozenes

Pazgensl u 3amaun anTponosioru. MeTo sl aHTPOTIOTIOTHH.

CraHoBNE€HHE TIPEACTABICHUH O TPOUCXOXKICHHM 4YeJIOoBeKa. Penuruo3Hele  BO33pEHUS.
CoBpeMeHHbIE HaAyYHbIE TEOPHH.

CxoacTBO uenoBeka ¢ KUBOTHbIMH. CHcCTeMaTHyecKkoe MOoJIokKeHuEe denoBeka. CBUIETEIbCTBA
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CXOJICTBA YEJOBEKa C XUBOTHBIMHU: CPABHUTEIEHO-MOP(OIOTHUECKUE, SIMOPUOIOTHIECKUE, (PU3UO0IOTO-
Oouoxumuueckue, nosefeHuyeckre. OTIMYUS YeIOBEeKa OT KMBOTHBIX. [IpAMOXOXKIEHHE M KOMILICKC
CBSI3aHHBIX C HUM NPU3HAKOB. Pa3BUTHE rOJIOBHOIO MO3ra U BTOPOM CUTHAIBHON CUCTEMBI.

JBwxymme cuibl ((pakTopbl) aHTpororeHesa: Ouosormueckue, comnuaibHbie. COOTHOIICHHE
OHMOJIOTMYECKHUX U COUAIBHBIX (DAKTOPOB B aHTPOIIOTEHE3E.

OcHOBHbIE CTaIMM aHTpoOIIOreHe3a. PaHHue yenoBekooOpa3Hbie 00€3bsHbI (IIPOKOHCYIIBI) U PAHHUE
MOHTUIBI — OOIIME MPEKU YeI0BEKOOOPa3HbIX 00€3bsIH U JII0JCi. ABCTPAIONUTEKH — IBYHOTHE MPEIKH
mozaei. YenoBek yMenbld, MepBble M3rOTOBJICHUSA OpyAud Tpynaa. YernoBek NpsSMOXOASIIMN U MEPBBIMA
BBIXOJI JIIOJIel 3a mpenenbl Adpuku. YemoBek reienb0eprckuii — o0l IpeIoK HeaHIepTaaIbCKOTro
4eJlOBEKa M 4elloBEeKa pa3yMHOro. YenoBeK HeaHIEpTalbCKUM Kak BUJ JIIOJEH XOJIOAHOIO KiuMaTa.
UYenoBeKk pa3yMHBIII COBPEMEHHOI'O THIIA, AEHUCOBCKUN YEJIOBEK, OCBOEHHE KOHTUHEHTOB 3a IIpe/eiIaMu
Adpuku. [Taneorenernka 1 najaeoreHOMHUKA.

OBONIOIMS COBPEMEHHOIO 4esloBeKa. EcTecTBeHHBI OTOOp B MOMYJALMAX — YeJIOBEKa.
MytaunonHsiii npouecc u noaumopdusm. [lomynsauroHHble BOIHBL, apelid reHoB, Murpanus u «3hdexrt
OCHOBATEJISH» B MOMYJISIHUIX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckue pacel. [lonstue o pace. bonbinne pacel: eBporneougHas (€Bpa3uiickas), aBCcTpalo-
HerpouaHas (dPKBaTOpUaabHas), MOHTOJOUIHAS (a3uaTCKO-aMepHKaHCKas). Bpems u myTu pacceneHus
yeloBeKa MO0 IUIaHeTe. EOuHCTBO denoBeueckux pac. HayuyHass HeECOCTOSTENBHOCTh pacusMma.
[TprcrocoOIeHHOCTh YeNIOBeKa K Pa3HBIM YCIOBHSIM OKpY’KaloIed cpensl. BimsHue reorpadudeckoit
cpensl U apeiida TeHOB Ha MOPQOJIOTHIO U (PU3HOJIOTHIO YeIOBEKa.

Me:xucuuIUIMHAPHBIE METOAbl B (U3NYECKOM (OMOJIOrMYecKOi) aHTPOIOJIOTUN. DBOJIIOLIMOHHAS
AQHTPOMOJIOTUSL M TMAaJCOaHTPOMONIOTHUS YeNOBEUYEeCKUX MOMyJisanuid. buocouuanbHble HCCIEIOBAHUS
MpUPO/BI ueroBeka. McciaenoBanue K03BOIIOUN OMOJIOTHYECKOTO U COIIMAIEHOTO B UETIOBEKE.

JleMoHCcTpanuu:

IToprpersr: Y. lapsun, JI. JIuku, 5.41. Porunckuii, M.M. I'epacumos.

Tabmuis! 1 cxembl: «MeToabl aHTPONONIOTHWY», «['00BHOI MO3r yenoBeka», «UenoBekooOpa3Hbie
00e3bsiHBI», «CKeNeT YeloBeKa W CKeJleT IMMIaH3e», «PyTuMEeHTh W aTaBU3MbD», «J{BHXKYIIHE CHIIBI
aHTPOIIOTeHE3ay, « DBOJIOIMOHHOE APEBO YEIIOBEKA», «ABCTPATIOMUTEK», «HemoBek ymenblit», «YemoBek
npAMoxo iy, «Jlenucockuid yenoBek» «Heannepranpupbhy, «KpoMaHboHIbY, «[Ipeaku dyemoBekay,
«OTarnbl YBOJIOLIUU YETIOBEKay, «Pachl 4emoBeKay.

O6opyaoBaHKe: MYJSIKA OKaMEHEJIOCTeH, MPeAMETOB MaTeprualbHON KyIbTYPhl IPEIKOB YEIIOBEKA,
penpoaykuuu (dororpadun) KapTUH ¢ MUDOTOTMUECKUMU U OMOIEHCKUMHU CIOKETaMH MTPOUCXOKACHUS
yenoBeka, (oTorpaduu HaXOIOK HMCKOMAEMBIX OCTAaTKOB YEJIOBEKa, CKEJNET 4eloBeKa, MOENb uepera

YCJIOBCKA M 4YCPCIla IHUMIIAH3C, MOJCIIb KUCTU YCJIOBCKA W KUCTU HIMMIIAH3C, MOJCIIM TOpCa MPCIAKOB
YCIO0BCKaA.

JlaGopaTopHas pabGora «l3ydeHue 0OCOOCHHOCTEW CTPOCHHS CKEJIeTa 4YeJOBEKa, CBSI3aHHBIX
C TIPSIMOXOXKICHHEM).
[Ipaktrueckas padota «V3ydeHne SKOJTOTHUECKUX aJanTalluid YeIIOBEKay.

Tema 6. Dxonozus — Hayka o 63aUMOOMHOUIEHUAX OP2AHUIMOE U HAOOP2AHUIMEHHBIX CUCHEM
¢ OKpyJcarouwieit cpeooit

3apoxaeHue W pa3Buthe skonorun B Tpyaax A.['ymbompara, K.®. Pynbe, H.A. Cesepuona,
3. I'ekkens, A. Tencnu, B.H. CykauéBa. Pasmensl n 3amaum skosoruu. CBsA3b DKOJOTHU C APYTUMHU
HayKaMH.

Metoaer skonoruu. [lomeBble HaOmOAeHUS. OKCIEPUMEHTHI B OJKOJOTUHU: MPUPOJHBIE U
nmabopatopHple. MojaenupoBaHue B OKOJOTHH. MOHUTOPHMHT OKpYKAIOMIEH Cpeabl: JIOKaJbHBIH,
pPErHOHAIIBHBIN U TJIO0ATBHBIN.

3HaueHUE HKOJIOTMYECKUX 3HAHUHM A 4elloBEKa. DKOJOTMYECKOE MHUPOBO33PEHHME KaK OCHOBA
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CBA3EH uyenoBedecTBa C INpuponod. POpMHUpPOBAHHE DSKOJIOIMYECKOW KyJIbTYPbl U OJKOJOTMYECKOU
IPaMOTHOCTH HaceJeHUs.
Jemoncrpanuu:
IToprpetsl: A. I'ymbonbar, K.®. Pynbe, H.A. CeBepros, 3. ['ekkens, A. Tenciu, B.H. Cykaués.

Tabmupt u  cxembl: «Pazmensl skonmorum», «Metonbl sKkonorum», «Cxema MOHHTOPHHIA
OKpYKaroIllen CpebD».
JlaGoparopHas pabota «/3yueHrne MeToJ0B 3KOJOTUUECKUX UCCIIETOBAHUII.

Tema 7. Opzanuszmul u cpeda ooumanus

Okosorndyeckue (pakTopel M 3aKOHOMEPHOCTH MX aAedcTBUs. Kitaccudukanus sKOIOrH4ecKux
¢dakTopoB: abuoTMueckue, OWOTHYECKHE, aHTpororeHHsie. OOHIMEe 3aKOHOMEPHOCTH JEHCTBHA
skonoruueckux (akropos. IlpaBuno wmmuaumyma (K. mpenrens, lO. JIubux). TonepaHTHOCTS.
OBpHOMOHTHBIC 1 CTCHOOMOHTHBIE OPTaHU3MBI.

Abuotnueckue (akropel. CBeT Kak dKoJorH4eckuid Qaxrtop. JleHcTBHE pa3HBIX Y4YacTKOB
COJIHEYHOTI'O CIIEKTpa Ha OPraHU3Mbl. DKOJOTUYECKUE TPYIIIBI PACTEHUN U KUBOTHBIX 110 OTHOLLEHUIO K
cBeTy. CurnasbHas pois ceera. PoTonepruoanusm.

Temmneparypa kak »SKojoruueckuii Qaxrtop. JlelicTBue TeMmmepaTypbl Ha  OpraHM3MBbI.
[ToiKknnoTEpMHBIE U TOMONOTEPMHBIE OPraHU3MBbl. DBPUTEPMHBIE U CTEHOTEPMHBIE OPTaHU3MBI.

Brnaxxnocts kak skonorndeckuil ¢akrop. IIpucrmocobieHust pacTeHUl K MOIACPKaHUIO BOIHOTO
6ananca. Kinaccugukanus pacteHnii mo oTHOMEHHIO K Boje. [Ipucnoco0inenus KUBOTHBIX K N3MEHEHHIO
BOJHOI'O PEKUMa.

Cpenpl  oOWTaHUS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3IYIIHAs, TIIOYBEHHAs, TIyOHMHHAs
[OJINOYBEHHAs, BHyTpHOpraHu3MeHHas. OU3MKO-XUMUYECKHE 0COOEHHOCTH Cpesl 0OMTaHUsI OPraHU3MOB.
[IpucnocoOaeHns OpraHu3MOB K KU3HH B pa3HbIX Cpeax.

buonornueckue putmsl. BHemmnne u BHyTpeHHHE pUTMBL. CyTOUYHBIE W TOIUYHBIE PHUTMBI.
ITprucnocoOaeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSM YCIOBUM KU3HH.

XKuznennvie popmbl opranu3MoB. [loHaTue o xku3zHeHHOW Qopme. Ku3HeHHbIE POPMBI PACTEHUA:
JIepeBbsl, KYCTapHUKH, KyCTapHUYKH, MHOTOJIETHHE TpPaBbl, OJHOJETHHE TpaBbl. JKu3HEHHbIE (OPMBI
KUBOTHBIX: TUAPOOUOHTHI, T€0OOMOHTHI, a3pOOMOHTHI. OCOOEHHOCTH CTPOEHHUS U 00pa3a KU3HHU.

buotuueckue ¢akropsl. Bumbl OMOTHYECKMX B3aMMOJCUCTBHUI: KOHKYPEHIIUS, XWUIIHUYECTBO,
cumbuo3 u ero Qopmel. [lapasutusm, koomepanusi, MyTyajau3M, KOMMEHCAJIM3M (KBapTHUPaHTCTBO,
HaxJeOHnuecTBO). HeTrpodudeckue B3aumonelicTBus (Tomuyeckue, Qopuueckue, GadpudecKue).
3HayeHne OMOTHYECKUX B3aMMOIEHCTBHH /s CYIECTBOBAHUS OPraHU3MOB B cpezie ooutanus. [IpuHuun
KOHKYPEHTHOT'O MCKJIFOUEHUS.

JlemMoHcTpanuu:

Tabmuipl 1 cxembl: «Dkojorudyeckue (GakTopb», «CBETOBOU CHEKTP», «IKOJIOTHUECKUE TPYIIIIbI

JKUBOTHBIX IO OTHOLICHHIO K CBETY», «TEIIOKpPOBHBIE KXUBOTHBIE», «XOJIOJHOKPOBHBIE JKUBOTHBIEY,
«DuU3NONOrMYecKre aJanTaluu >KUBOTHBIX», «Cpenbl oOWTaHUsS OpraHu3moBy», «buonornyeckue
putMbl», «KuszHenHele Qopmbl pacteHuit», <«KuzHeHHbIe (OPMBI IKHUBOTHBIX», «JKOCHCTEMA
LIIMPOKOJINCTBEHHOIO Jieca», «JKOCHCTEMa XBOMHOro Jjeca», «llemu nutaHus», «XHUIHUYECTBOY,
«[Tapazutuzm», «Konkypenuusny, «Cumomos», «KommeHcamuzm.

OO6opynoBanue: repbapuu pacTeHUH M KUBOTHBIX, MPUCHOCOOTIEHHBIX K BIMSHUIO PAa3THYHBIX

HKOJIOTUYECKUX (PAaKTOPOB, repOAPUH CBETOIIOOMBBIX, TEHETIOOMBBIX W TEHEBBIHOCIHMBBIX PACTEHHUH,
CBETOJIIOOMBBIE, TEHENIOOMBBIE U TEHEBBIHOCIIMBBIE KOMHATHBIE PACTeHUs, repOapuu U KOJUIEKIIMU
TEIUIOMIOOMBBIX, 3UMOCTOMKUX, MOPO30YCTOMUYUBBIX pAacTEHHUI, Yyyena NOTHI U 3BepeH, repOapuu
pacTeHuil, OTHOCIIUXCS K THTpopUTaM, KcepopuraM, Me30(huTaM, KOMHATHbIE PACTEHHSI JaHHBIX TPy,
KOJIJIEKIIUM KUBOTHBIX, OOUTAIOIIUX B Pa3HBIX cpelax, repO0apuy M KOJUIEKIIMU PACTEHUH U JKUBOTHBIX,
o0JIaflaloIuX YepTaMu IMPHUCIIOCOOICHHOCTH K CE30HHBIM HM3MEHEHHSIM YCJIOBUH JXKU3HH, repOapuu u
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KOJIJICKIIMH PACTEHUH U )KMBOTHBIX PA3JIMYHBIX KU3HEHHBIX (OPM, KOJUICKIIMU KUBOTHBIX, yYaCTBYIOIINX
B PA3JIUYHBIX OMOTUYECKHX B3aUMOJCHCTBUSX.
JlaGoparopHas paboTa «BeIsgBIeHHE TPUCTIOCOOICHU OPraHU3MOB K BIMSHUIO CBETA».

JlaGoparopHas paboTa «BeIsgBIeHHE TPUCTIOCOOTICHN OPraHU3MOB K BIHSHUIO TEMIIEPATYPhD».

JlaboparopHas paboTa « AHATOMHYECKHE OCOOCHHOCTH PACTCHUH M3 pa3HbIX MECT OOUTAHHS.
Tema 8. Ixonocusn 6uooe u nonyaayui

DKOJIOTHYECKHE XapaKTepUCTUKH momyssiiuu. [lomynanus kak Ouosnoruueckas cucrema. Poib
HEOJIHOPOAHOCTH Cpefbl, PU3nUYecKuX OapbepoB U OCOOEHHOCTEH OHOJOrMH BUIOB B (HOPMHUPOBAHHUU
MIPOCTPAHCTBEHHOW CTPYKTypbl nOMNyJsAuud. OCHOBHBIE TIOKa3aTeM MOIYJSLUUU: YUCIEHHOCTD,
IJIOTHOCTh, BO3PACTHAsi M II0JIOBas CTPYKTypa, POXKAAEMOCTb, INPUPOCT, TEMII POCTa, CMEPTHOCTb,
MHUTpALIUSL.

DKoJioruueckasi CTpykrypa nomnyssiiuu. OleHKa YMCIIEHHOCTH NonyJsiuud. JuHaMuka nonyJisiuu
u e€ peryisuus. buotndeckuii noTeHUUA MOMyIAund. MoaenmpoBaHue TMHAMUKY NONysiuuu. Kpusbie
pocTa YWCIEHHOCTH mnomyisiuuu. KpuBble BbDKMBaHUA. Perynsiiys 4HMCIEHHOCTH NOMYJSLUUNA: POJIb
(GakToOpoB, 3aBHUCAIIMX M HE 3aBUCSIIUX OT IUJIOTHOCTH. OKOJIOTUYECKHUE CTPATETUHd BHJIOB
(r- u K-cTparerun).

[TonstTre 06 skonorunueckoil Huie Buaa. Mecrooburanue. MHOroMepHas MOJEIb SKOJIOTUYECKON
wui J[x. M. XatunHcona. PazMepsl skonorndeckoi Humd. [loTeHmanpHas U peajin30BaHHasi HULLN.

Bua xak cucrema nomyssiiiuii. Apeansl BUI0B. Bubl 1 uX )KM3HEHHBIE CTpaTeruu. JKOJOTUUYECKUE
SKBHUBAJIEHTHI.

3aKOHOMEPHOCTH TMOBEJICHUS W MUTpaIMil >KUBOTHBIX. BHOJIOTMYECKHME WHBA3UU UYKEPOIHBIX
BHJIOB.

JleMoHcTpanuu:

IMoprper: Ix.M. XaruuHCcoH.

Tabmuiel U cxembl: «OJKOJOTHYECKHE XapaKTepUCTUKU momymsiun», «lIpoctpancTBeHHas
CTPYKTypa TOMyJsIun», «Bo3pacTHble MUpaMubl MOMYJSIIUNY), «CKOPOCTh 3aceleHus MOBEPXHOCTH
3emMit pa3InuyHbIMU OpraHu3Mammy, «Moens sxonorudeckoit Hum Jx. 1. XaTtunaconay.

ObopynoBanue: repdbapun pacCTeHUN, KOJUIEKIIUN KUBOTHBIX.

JlaGoparopHas padota «IIpucrnocoGnenust ceMsiH paCTeHUMN K PacCEICHHUIOY.

Tema 9. Ixonozusa coodbuecme. IKono2uuecKue cucmemol

CoobmecTBa opranu3MoB. buorieHos u ero cTpykrypa. CBs31u MeXy OpraHu3MaMu B OHOLIEHO3E.

Okocuctema kak OTkpbiTas cuctema (A.J[x. Tencnu). DyHKUMOHANBHBIE OIOKH OPraHU3MOB
B OKOCHCTEME: MPOAYLIEHThI, KOHCYMEHTHI, peayleHThl. Tpoduueckue ypoBHU. Tpodudeckue mnenu u
cetn. AOuoTtnueckue 070kH 3KocucTeM. [1ouBBI U MBI B SKOCHCTeMax. KpyroBopoTt BEmecTB U MOTOK
SHEPTUH B SKOCHCTEME.

OcHoBHbIE TIOKa3aTeNH 3KocucTeMbl. broMacca u mpoaykius. DKOJOTHYECKHe MUpaMUIbl YHCel,
OMOMacChl U YHEPTHH.

Junamuxa sxocucmem. Kamacmpodhuueckue nepecmpoiiku. @Daykmyayuu. HampapieHHbIS
3aKOHOMEPHBIE CMEHBI COOOIIECTB — CyKilecCUU. [lepBUUHBIE U BTOPUYHBIE CYKIIECCUM M MX MPUYUHBI.
AHTpomnorenHsle Bo3JeicTBus Ha cykueccuu. KinumakcHoe cooOmiectBo. buopasnooOpasue u moiaHoTa
KpPYTOBOPOTa BEIIECTB — OCHOBA YCTOHYMBOCTU COOOIIECTB.

IIpupoaHbIE SIKOCUCTEMBI. JKOCUCMEMbL 03ED U peK. IKocucmembl Mopeu u OKeanos. IKocucmemol
MYHOp, 1eCc08, cmenetl, nyCmbvlHb.

AHTPOTIOTEHHBIE PKOCUCTEMBI. ATPOIKOCUCTEMA. ATPOIICHO3. Paznmuuus MeXay aHTPOMOTCHHBIMU
Y IPUPOJIHBIMH SKOCUCTEMAMHU.

Ypb6oskocuctempl. OCHOBHBIE KOMIIOHEHTBI ypOo3KkocucteM. [opoackas d¢uopa u dayHa.
CuHaHTpomU3anus TOPOACKON (ayHbl. bruomorndeckoe M XO3sIICTBEHHOE 3HAUEHUE arpOdKOCUCTEM H
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ypOO3KOCHUCTEM.

3aKOHOMEPHOCTH (POPMHUPOBAHHS OCHOBHBIX B3aUMOJICHCTBUI OpPraHM3MOB B 3KocHucTeMax. Pob
KACKaoHo2o a¢hghexma u 8u006-20upukamopos (Kuouesvix 6uo08) 6 (hyHKYUOHUPOBAHUU IKOCUCHIEM.
[lepeHoc »HepruM © BEIIECTB MEKIY CMEKHBIMU 3KOCHCTEMAMHU. Y CTOWYHUBOCTh OPraHU3MOB,
MONYJIALMI U SKOCUCTEM B YCIOBHSAX €CTECTBEHHBIX U aHTPOIIOINE€HHBIX BO3/IEHCTBHIA.

Mexanuzmovl 6030elicmeusi 3a2pA3HEHULl PA3HLIX MUN08 HA CYOOP2AHUSMEHHOM, OpP2AHU3MEHHOM,
NONYIAYUOHHOM U IKOCUCIMEMHOM YPOBHSX, OCHOBbL IKOJOSUYECKO20 HOPMUPOBAHUS AHMPONOLEHHO20
8030eticmeusi. MeTo1070TUsl MOHUTOPUHTA €CTECTBEHHBIX M aHTPOIIOT€HHBIX YKOCUCTEM.

JleMoHCTpanuu:

IToprper: A.Jlx. Tencnu.

Tabmumer u cxembl: «CTpykTypa OHOIEHO3a», «IKOCHUCTEMa MIMPOKOIMCTBEHHOTO JIecay,
«9KocucTeMa XBOMHOrO jeca», «DyHKIMOHAIBHBIE TPYIIIB OPraHU3MOB B 3Kocucteme», «Kpyrosopor
BEUIECTB B 7KocucTeMe», «llemu mnurtaHus (macTOuIHAs, NETPUTHAs)», «IKOJOTrMYecKas NHupamuaa
qucen», «IKoJIoruueckas nupamuaa 6uomacchsl», « JKoJorndeckas nupamuia suepruny, «Odpaszobanue
6onota», «llepBuuHas cykueccus», «BoccTraHoBiIeHHE Jieca IOcie MOXKapa», «IDKOCHUCTEMa 03epay,
«ArporeHo3», «KpyroBopoT BeLecTB U OTOK SHEPTUU B arpoleHosey», «IIpumepsl ypoboskocuctem».

Ob6opynoBanue: repbapuy pacTeHUH, KOJUIEKLIMM HACEKOMBIX, Yyuesa NTHIl U 3Bepel, repOapuu

KYJBTYPHBIX U IUKOPACTYIIUX PACTCHUH, AKBAPUYM KaK MOJIEIb YKOCUCTEMBI.
[IpakTuueckas pabora «M3yueHue u onvcanue ypoo3KOCUCTEMBDY.

JlabopaTtopHas pabora «M3yueHue pazHooOpasusi MEIKHX MOYBEHHBIX WICHHUCTOHOTHX B Pa3HbBIX

HKOCHCTEMAX.

Okckypeusi «OKCKypcus B THUIUYHBIN OuoreomeHo3 (B 1ayOpaBy, Oepe3HsK, €NbHUK, Ha
CYXOJIOJIbHBII MU TOWMEHHBIN JIyT, 03€p0, O0I0TO)».

OKCKypcus «IKCKYpCHsl B arpOdKOCHCTEMY (Ha TOJIE HIIM B TEIUIMYHOE XO3SIICTBO)».

Tema 10. Buocgepa — 2nobanvnas Ikocucmema

buocdepa — oOmennanerapuas o0osiouka 3eMiH, TJe CYIIECTBYET WJIM CYIECTBOBAJa KU3Hb.
PazButue mpencraBnennit o Ouochepe B Tpymax . 3itocca. Yuenue B.U. Bepuaackoro o Gmocdepe.
Ob6nacTtu Ouocdeps! u e€ cocran. JKuBoe BelecTBo Ouochepsl U ero GyHKIUH.

3aKOHOMEPHOCTH cyliecTBoBaHusl Ouocdepsl. OcobeHHOCTH Ouocdepsl Kak II0O0ATBHOM
sKocucTeMbl. J[nHamuueckoe paBHoBecue B Omochepe. KpyroBopoTsl BemiecTB M OMOT€OXUMHUYECKHUE
LIUKIBI (Yriaepoaa, a30Ta). PUTMHUYHOCTH siBIeHUH B Onocdepe.

3oHanbHOCTh OHOcheprl. [lonstue o Ouome. OCHOBHBIE OMOMBI CyIIW: TYHJpa, XBOHHBIE Jeca,
CMEIIaHHbIe U IIUPOKOIMCTBEHHBIE JIeca, CTENH, CABaHHBI, MyCTHIHU, TPOMHUYECKHUE JIECA, BHICOKOTOPbS.
Knumat, pacTUTEeNnbHBIH U )KUBOTHBIM MUP OMOMOB CYIIIH.

Crtpykrypa W (QYHKIUS XUBBIX CHCTEM, OIEHKAa HMX PECYpPCHOr0 TOTEHIHMada M OHOC(hEepHBIX
GbyHKIUH.

JleMoHCTpanuu:

[Toptpetsr: B.M. Bepranckuii, 3. 3rocc.

Tabmuiet u cxeMsl: «I'eocdepsl 3emmn», «KpyroBopoT azota B nmpupoje», «Kpyrosopot yriepoaa
B npupoje», «KpyroBopoT kucinopona B mpupojae», «KpyroBopot Bojbl B mpupoje», « OCHOBHbIE OMOMBI
cymu», «Kmumatnueckue  mosica  3emmu»,  «Tynagpa»,  «Taiiray, «CMmemaHHBIA  Jec»,
«IlIupokonucTBeHHbIH Tecy, «Crenby, «CaBanHay, «[lycteiaay, « Tpommueckuii gecy.

ObopynoBanue: repoapuu paCTeHU pa3HBIX OMOMOB, KOJUICKITUN KUBOTHBIX.

Tema 11. Yenosek u oxkpyscarouian cpeoa

DKOJIOTHYECKUE KPU3UChI M WX NPUYUHBL. Bo3zaeiicTBue uenoBeka Ha Ouocdepy. 3arpsi3HEHHE
BO3AYIIHOW cpenpl. OxpaHa BoO3ayxa. 3arpsi3HEHHE BOJHOW cpenapl. OXpaHa BOJHBIX PECYPCOB.
Pa3pymenne nousbsl. OxpaHa IOYBEHHBIX pecypcoB. M3MeHnenue knumara.
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AHTpPOIIOT€HHOE BO3/EHUCTBUE HA PACTUTENBHBIA M JKUBOTHBIM Mup. OXpaHa pacTUTENBHOIO U
KHUBOTHOTO Mupa. OCHOBHBIE NPUHIMIBI OXpaHbl Npupoasl. KpacHele kuuru. Ocobo oxpaHsemble
npupoansie Teppuropun (OOIIT). borannueckue caibl 1 300JI0TMUECKHUE TAPKU.

OCHOBHbIE TIPUHLUIBI YCTOWYMBOIO pa3BUTHUs 4YEJIOBEYECTBA U IpHUpPOAbl. PannonanbHOE
IIPUPOJIOIIOIB30BAHUE M COXPaHEHHE OMOornuyeckoro pazHoobpasus 3emun. OOmue 3aKOHOMEPHOCTH
r7100aIbHBIX HKOJOTHUECKUX Kpu3nucoB. OCOOEHHOCTH COBPEMEHHOIO KpHU3UCa M €ro BEpOsSTHbIE
MOCTIEICTBHSL.

PazButue METOZOB MOHHMTOPUHIA pa3BUTHS ONACHBIX TEXHOIEHHBIX IpoueccoB. Cucmemmbie
uccnedoeanusl nepexoda K pecypcocbepezaroujeii U KOHKYpeHmocnocoono snepeemuxe. buonozuueckoe
pasnoobpasue u dbuopecypcwl. Hayuonanvuvie ungopmayuonnsie cucmemvl, obecneuugaioujue 00CmMyn K
UHpOpMayuu no COCMOANUIO OMOENbHBIX 8U008 U dKocucmem. OCHO8bl IKOpeabunumayuu SKoCucmem u
€noco606 60pbobI ¢ buonospedcoeHuAMU. PeKoHCMPYKYUs MOPCKUX U HA3EMHBIX IKOCUCTEM.

JleMoHCcTpanuu:

Tabmumel u cxembl: «3arpsisHeHue atMocdepwl», «3arpszHeHue ruapochepbl», «3arpsi3HEeHue
nouBb», «llapuukoBbiii 3ddexr», «Ocobo oxpaHseMble MNPUPOAHBIE TeppuTropumn», «Moaenu
yOPaBIsIEMOTO MUPAY.

O6opynoBanue: Gororpaguu OXpaHIeMbIX pacTeHUW U XKMBOTHBIX KpacHoi kHurm Poccuiickoit

®enepaunn, KpacHON KHUTH pErroHa.

Tema 12. «bomanuka, 300102us, Anamomus uenosexka»

PaznooOpasue pacrenmii. Husmme u Bbicmme crnopoBbie pacteHus. OOmias XapaKTepHCTHKA
Bojopociei. PasHoobpasne BOIOpOCIIeH.

O6mas xapakrepuctuka MoxooOpa3ubix. O0mias xapaktepuctuka [lanopoTHUKOOOpa3HBIX.

O6mas xapakrepuctuka ['omoceMeHnHbIX pacteHuit. Paznoodpasue ['onoceMeHHBIX pacTeHUI.

OObmas xapakrtepuctuka IlokpbIToceMeHHBIX pacTeHuil. Pa3zHooOpa3ue MOKPBITOCEMEHHBIX
pacTeHuN.

CpaBHuTeNbHAsA XapaKTEPUCTUKA OJJHOJIOJBHBIX U JIBYJOJIbHBIX PACTEHUH.

XapakTepucTuka OTHENbHBIX CEMEHCTB Kiacca [IBynonbHble. XapakTEPUCTHKA OTAEIBHBIX
cemeiicTB kitacca OHOAOIbHBIE.

OcobeHHOCTH CTpOeHUS H Ku3HenesTenpHocTH napersa JKuporasle 10  Tun
Kumeunononoctusle. Tun ['yOku. O01mmas xapakTepucTUKa. 1 MHOT0OOpa3ue KUIIEYHOIOIOCTHBIX.

Tun IInockue uepsu. Tun Kpyrisie uepsu.

Tun Konbuatele yepBu. O0mas xapakTepucTHKa, pazHOOOpazue. 3HaUeHHEe yepBel B NPUPOAE U
KU3HU YEJIOBEKA.

Tun Momtocku, 001as XxapakTepucTHKA.

Pa3noobpazne MOJUTIOCKOB, 0COOEHHOCTH KU3HEHHOTO 1IMKJIA U Pa3MHOKEHHUS.

O6mas xapaktepuctuka Tuna Unenancronorue. Kimace PakooOpa3zHneie.

Kiace [Taykoo6pa3znsie, Hacekomple: 0011as xapakTepucTruka, pa3Ho0Opa3ue maykooOpa3HbIX.

O6mas xapakrepuctuka Tuna Xopzaossle. [logrun becuepernnbie

Knace Xpsamessie pbiObl, KocTHble pbIObI: 00mIas XapakTepUCTHKA, OCOOEHHOCTH IPOLIECCOB
KHU3HeIesATeNbHOCTH. Pa3HOOOpa3ne KOCTHBIX PBIO.

OOm1ast xapakTepucTUKa Kiacca 3eMHOBOAHbIE. OCOOEHHOCTH BHEIIHETO U BHYTPEHHETO CTPOEHUS
B CBSI3U C 00pa3oM kH3HHU. Pa3MHOXEHNE U pa3BUTHE 36MHOBOIHBIX.

OO6mras xapaxkTepucThka kiacca IIpecMmbikarommecs, OCOOCHHOCTH BHEIIHETO W BHYTPEHHETO
CTPOEHHS PECMBIKAIOIINXCS.

OO6m1as xapakTepucTrKa Kiacca MIIeKOUTAIOTHE.

Oco0OeHHOCTH CTPOEHUS U TPOILECCOB KUZHEACSATENLHOCTH MIIeKonuTaromux. PasHooOpa3zue
miekonurapomux. Cucrematndeckue rpynmnsl Muiekonurarommx. Ilonkmacest: Ilepso3sepu, Cymuartsie,
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[LmauenTapHsle.

OTpsIbl MIAICHTAPHBIX MICKOMUTAIOIIHX.

Anartomust yenoBeka. Opranbl, CHCTEMbI OPraHOB, Opranu3M. HepBHast U ryMoOpalibHast PeTyJIsIns.

Crpoenue u pabora cepauna. Kpyru kpoBooOpamienus. JIBmwkenue iuMdel. [[BukeHHe KPOBU IO
cocyaam. Perymnsiust paboThl cep/iiia 1 KpOBEHOCHBIX cocyaoB. [Ipenynpexaenue 3aboneBanuii cepana u
nepBasi MOMOILb TPU KPOBOTCUCHUSIX.

JpixarenpHas cucreMa. 3HaueHue apixanus. Opranbl apixanusa. CTpoeHue JIeTKuX.

['a3000MeH B jerkux v TKaHsax. [[pixatenbHble qBMKeHUs. Perymsmus neixanus. boiesnu opranos
nbixanus. ['uruena npixanusd. [lepBast momols npy NopaxeHUH OPraHoOB JbIXaHUSI.

[IumeBapurensHas cucrema. Perynsuus nuiueBapeHus. [lumieBapenue B xenynake. Peryisius
numieBapenus. [lumeBapeHne B KUIIeUHWKE. BcachlBaHWE TUTATENbHBIX BeMmIeCTB. lledeHbp w
MOJKETyJOYHAs xKeJe3a. Perymsmus nutanus.

MouesienutenbHas cuctema. Ctpoenue u padora nodek. [Ipenynpexnenne 3a00eBaHmil TOYEK.

Koxa. 3Hauenue u crpoeHre Koxu. Posib KOXH B TEIIIOPETyIALIHH.

Hapyienne K0KHBIX MOKPOBOB M MOBPEXICHUS KOKU. OKa3zaHue MepBOil MOMOIIH MPH TEMJI0BOM
Y COJTHEYHOM YJapax.

DHJoKpUHHAsA cucTema. JKene3bl BHEIIHEW, BHYTPEHHEH W CMEIIaHHOW cekpenuu. Poib ropmMoHoB
B OOMEHE BEIIECTB, POCTE M Pa3BUTHH OPTaHU3MA.

Opranbel uyBcTB. AHanu3aropbl. CBsi3b OpraHu3Ma ueloBeKa ¢ BHeIIHed cpenoi. OOmas
XapaKTePUCTHKA CCHCOPHBIX CUCTEM.

Crpoenue ananu3aTopoB. Opra 3peHHs U 3pUTESIIBHBIN aHAIM3ATOP. 3a00JICBaHUS U TOBPEIKICHHS
rna3. Opranel ciyxa W paBHOBecus. Mx anamuzaropbl. Opranbl ocsizaHusi, OOOHSHHUS U BKyca U HX
aHaJIU3aToOPBI.

Opranbl 4yBCTB M UX 3HAYEHHE B KU3HU 4YelloBeka. CeHCOpPHBIE CUCTEMBI, UX CTPOCHUE U (QYHKITUH.
I'na3 u 3penne. Ontudeckas cucreMa ria3a. Cetdyarka. 3puTenbHbIC PELENTOPHI: MAaJTOYKH U KOJTOOUKH.

VYxo u ciyx. Crpoenne u ¢yHKium opraHa ciyxa. ['umrueHa ciayxa. OpraHel paBHOBECHS,
MBIIIIEYHOT'O YYBCTBA, OCSI3aHUs, OOOHSHUS U BKyca. B3auMo 1elicTBHE CEHCOPHBIX CHCTEM.

HacnemoBanme mnpu3HakoB y 4YenmoBeka. HaciencTBeHHble OONE3HHM, WX NPUYUHBI U
npenynpexacHue. Poilb TeHETHYECKUX 3HAHWN B TUTAHUPOBAHUH CEMBH.

3a00Ta 0 pENpOAyKTUBHOM 3/0poBbe. MHpeknuu, mnepenaromyecs MOJOBBIM MyTeM M HX
npodunakrtuka. BUY, npopunakruka CITN/a.



TeMaTH4yeckoe MIAHMPOBAHUE

10 knacc
Ne | Haumenosanue pazoena | Konuuecmeo OcHoenvle 6udbl deamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memwt) Kypca uacoe odyuarowuxcs
1 |Tema «buoJ0orust Kak HayKa»
1.1 |Buonorus kak 2 CoBpemeHHas OMOIOTHS — KOMILIEKCHAs HayKa. PackpsiBath copepxanue TEPMUHOB U IOHSTHIA:
KOMILJIEKCHAs HayKa 1 Kpatkas ucropus pa3BuTHs GMOJIOTHH. Hay4YHOE MUPOBO33pPEHHE, HAy4YHAasl KapTUHA MUPA,
KaK 4acTb COBPEMEHHOI'O buonornueckue Hayku U U3ydaeMble UMU HaY4HbII METOJ1, TUIIOTE3a, TEOPUS], METObI
oO1recTBa MPOOJIEMBI. WCCIICJIOBAHMSI.
@yHAaMeHTalbHbIE, IPUKJIA/IHbIE U TIOMCKOBBIE XapakTepru30BaTh OMOJIOTHIO KaK KOMITJIEKCHYIO
Hay4HbI€ UCCIIEI0BaHNs B OUOJIOTUY. HayKy, €€ MECTO U POJIb CPEAU IPYTUX
3naueHue 6uoaoruu B GopMupOBaHUH €CTECTBEHHBIX HaYK.
COBPEMEHHOI €CTECTBEHHO-HAay4YHON KapTUHBI OueHuBaTh BKJIaJ OTEUYECTBEHHBIX YUEHBIX B
mupa. [Ipodeccuu, cBsizanHbie ¢ GMOIOTHEH. pa3BUTHE OUOIIOTUH.
3HavyeHre OUOJIOTMH B MPAKTUYECKOM JesTeNbHOCTH | O1IeHUBATH POJIb OMOJIOTUYECKUX OTKPBITUHN U
YEJIOBEKA: MEIULIMHE, CEIIbCKOM XO35MCTBE, HCCIEA0BAHUH B PA3BUTHUN HAYKU U IPAKTUYECKOU
MIPOMBIIIJIEHHOCTH, OXPaHe MPUPOJIbI. JESATEIbHOCTH JIFOJEH.
JdeMoHcTpauuu [lepeuncnsats npodeccuu, CBI3aHHBIE C
Hoprpetsl: Apuctorens, Teodpact, K. JIunnei, COBPEMEHHOM OHOJI0THEN.
XK.b. Jlamapk, Y. [Japsun, V. I'apseit, I'. Menaens, |IIpuBoauts npuMepsl NPpaKTHUECKOTO
B.N. Bepuanckuii, W.I1. [TaBnos, 1.1 1. MeuyHUKOB, |HCIOIB30BAHUS JOCTHKEHHUI OMOIOTHUH B
H.W. BaBunos, H.B. Tumodees-PecoBckui, MEJIULIMHE, CEIBCKOM XO035MCTBE, IPOMBIILIIIEHHOCTH
Jbx. Yorcon, ®@. Kpuk, /K. benses. U OXpaHe NPUPObI
Tabauiret u cxeMbl: «CBsI3b OMOJIOTUH C JPYTHMH
HaykamMu», «Cuctema OHOJOTMYECKUX HAYK»
Hroro gacos o Teme 2

2

Tema «/KuBble cucTeMbl M UX U3yYEeHHE»

2.1

JKuBBIE CHCTEMBI U UX
CBOMCTBa

1

’KuBbIe CHCTEMEBI Kak npeaAMCT U3YyUYCHUA OHOJIOTUH.

CBoiicTBa )KMBBIX CUCTEM: €IMHCTBO XUMUYECKOTO
COCTaBa, AMCKPETHOCTb U LIEJIOCTHOCTh, CII0KHOCTh
U YTIOPSIIOYEHHOCTh CTPYKTYPbI, OTKPBITOCTD,

PackpsiBaTh coaep:kaHrie TEPMUHOB U MOHSATHUM:
YKUBAsI CUCTEMA, AJIEMEHT, TI0JICUCTEMA, CTPYKTYPa;
OTKPBITOCTh, BBICOKAsl yIOPSIOUEHHOCTb,
yIPaBIsieMOCTb, HEPAPXUYHOCTh. XapaKTepU30BaTh

€€



Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca yacoe odyuarowuxcs
caMOOpraHu3alus, CAMOBOCIIPOU3BEICHUE, CTPYKTYPY M CBOMCTBA >KMBBIX CUCTEM, OTIINYUS
pa3apakKuMOCTh, U3BMEHYMBOCTb, POCT U Pa3BUTHE. |XUMHUYECKOTO COCTaBa 00bEKTOB KUBOI U HEKHUBOM
JdemoncTpanuu MIPUPO/IBI, OOIIHIA IPUHITUTT KIIETOYHOU
Tabauiel u cxeMbl: « OCHOBHBIC TPU3HAKY KU3HUY, |OPraHU3ALNN KUBBIX CHCTEM.
«buonornyeckue cucrteMo, «CBOWCTBA JKUBOU CpaBHuBaTh 0OMEHHBIE MPOIIECCHI B HEKUBOH U
Marepum» JKUBOU IIPUPOJIE; PACKPBIBATH CMBICI PEAKLUI
MeTadoan3Ma.
OOBACHATD MEXAHU3MBbI CAMOPETYJISIITUU YKUBBIX
CHCTEM PA3JIUYHOTO HEPAPXUUECKOTO YPOBHS;
PacKpbIBaTh CyTh IPUHIIUIIOB MOJOKUTEILHON U
OTPHUIIATEIILHON 00paTHOM CBSI3H.
AHanM3UpoOBaATh CBOMCTBA CAMOBOCIIPOM3BEICHMS,
pOCTa U pa3BUTHUS OPTaHU3MOB
2.2 | YpoBHEBasi OpraHU3aIHs 3 YPpOBHU OpraHu3aIy KUBbIX CHCTEM: PackpsiBaTh coepxaHue TEPMUHOB U TOHATHI:

JKHUBBIX CUCTEM

MOJIEKYJIAPHBINA, KIE€TOYHbINA, TKAHEBBI,
OpraHU3MEHHBIN, TOMYJIAIUOHHO-BUIOBOM,
9KOCUCTEMHBIH (OMOTre0leHOTHYECKHI ),
ouochepnsiit. [Iporeccrl, MPOUCXOIAIINE B )KUBBIX
CHCTEMax.

OcHoBHbIE TPU3HAKH KUBOTO. JKU3HB Kak hopma
cyiiecTBoBaHMs matepun. Hayku, nusyuaromiue

JKUBBIC CUCTCMBI HAa PA3HBIX YPOBHAX OpraHU3alluu.

N3ydeHue xKuBbIX cucteM. MeToasl
Oouosornueckoi Hayku. Habmonenne, nusmepenue,
AKCTIEPUMEHT, CUCTEMAaTHU3aIl1s, METaaHaJTH3.
IlonsiTve 0 3aBUCUMOI 1 HE3aBHCHUMOM
nepeMeHHoU. [lnannpoBaHue sKCiepUMeHTa.
[TocTanoBka u npoBepka runote3. Hynesas
runore3a. [lonsTre BEIOOPKH 1 €€ JOCTOBEPHOCTb.
Pazbpoc B Ononornueckux gaHHbIX. OneHka

0OMEH BEIIECTB U IPEBpAIEHHE SHEPTUH,
CaMOBOCIIPOU3BEJICHHUE, CAMOPETYJIALNA, PA3BUTHE,
KU3Hb, HAYYHBIN (aKT, HAYYHBIA METO[, Mpoliema,
TUIIOTE3a, TEOPHUs], IPABUIIO, 3aKOH.

[IepeuncnaTs npU3HAKK )KUBOrO. XapaKTEPU30BaTh
OCHOBHBIE€ YPOBHH OPTaHU3ALUU )KUBBIX CUCTEM U
METO/Ibl OMOIOTHYECKUX UCCIICIOBAHUIM.
OmnwuceIBaTh 0COOEHHOCTH, XapaKTEPHBIE IS
Ka)kJI0r0 YPOBHS OpTraHU3aIMK KUBOTO.

HaspiBaTh HayKH, H3y4arOlKe )KUBbIE CHCTEMBI Ha
Pa3HBIX YPOBHSX OPraHU3ALNH.

CpaBHUBaTh MeX/1y COOOM )KUBBIE CHCTEMBI PAa3HBIX
YPOBHEW OPraHU3aLUU U IPOUCXOIALINE B HUX
IIPOLECCHI.

[Toka3seIBaTh pOJIb TUIIOTE3 U TEOPU B
(OopMHUPOBAHUN €CTECTBEHHO-HAYUYHOW KapTHUHBI
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n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegnbvie euonl OesmenbHocmu
ooyuarowuxcs

JIOCTOBEPHOCTH MOJIYYEHHBIX PE3YyJIbTATOB.
[IprurHBI HCKaXKEHUSI PE3YJIbTATOB YKCIIEPUMEHTA.
[ToHsITHE CTATUCTHUECKOTO TECTA.

JdemoncTpanuu

Tabnuibl U cXeMbl: «YPOBHH OpPTaHU3aIIUN KUBOU

npupoab, «CTpoeHue KUBOTHOM KIIETKN», « TkaHu
AKHUBOTHBIX», «CUCTEMBI OPTraHOB YEJIOBEUECKOTO
opranmn3may, «bruoreonenos», «buochepar,
«MeTobl U3y4eHMs KUBOU IPUPOIBD)
O6opynoBanue: 1aboparopHoe 000pyTOBaHUE JITIS
MIpoBeIeHUS] HAOII0ICHHIA, U3MEPEHHUIH,
JKCIIEPUMEHTOB

IpakTnyeckas padora «lcnonp3oBanue
Pa3IMYHBIX METOI0B IIPU N3YYEHHUH KUBBIX

MHUpa

CHUCTEM)
HTtoro gacos 110 Teme 4
3 |Tema «buoJiorus KJIeTKH»
3.1 |Wctopus OTKpBITUS U 1 Krnetka — cTpykTypHO-(hyHKIIMOHATBHAS eAMHULIA | PackpbIBaTh coiepkaHne TEPMUHOB U TTOHSITHIA:

HU3YYCHUS KIICTKH.
Kierounas TCOPUA

KUBOTr0. VlcTOpUs OTKPBITHS KIETKH.

Pa6ots P. I'yka, A. JleBenryka. Kierounas reopust
(T. IOBann, M. llneiinen, P. Bupxos). OcHoBHbIE
TTOJIO’KEHNSI COBPEMEHHOM KJIIETOYHOW TEOPHUN.
JdeMoHcTpauuu

Hoptpertsr: P. I'yk, A. JleBenryk, T. IlIBanH,

M. llnennen, P. Bupxos, K.M. bap
OobopynoBaHue: CBETOBOM MUKPOCKOIT,
MUKPOIpENapaTbl paCTUTEIbHBIX, )KUBOTHBIX U
OaKTepHaIbHBIX KIETOK

KJIETKa, OPTaHeIIbl, 9yKapUuOThl, IPOKAPUOTHI,
BUPYCHI, IUTONIOTUA (KJIETOYHAs OMOIOTHS),
KJIETOYHAs TCOPHSI.

XapakTepru30BaTh OCHOBHBIC ITAITBI PA3BUTHS
IIUTOJIOTUHY KaK HayKH U € ohopmIleHUE B
KJIETOYHYIO OHOJIOTHIO.

[TokaspIBaTh BKIIA]] yUYEHBIX-OMOJIOTOB B U3YUYCHHE
KJIETOYHOTO CTPOCHUS OPraHU3MOB.
[TepeuncisiTh OCHOBHBIE TIOJIOKEHUS KJIETOYHON
TEOpHUH, OOBSACHATE €€ POJib B POPMUPOBAHUHN
€CTECTBEHHO-HAYYHOU KapTHHBI MUDA.

Ge



Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca yacoe odyuarowuxcs
[IpuBOIUTH TOKA3aTENIBCTBA POJICTBA OPIraHU3MOB C
UCIIOJIb30BaHUEM T0JIOKEHUH KIETOUHOM Teopuu
3.2 |Metoibl MOJIEKYIISIPHOU 1 MeToabl MOJICKYJIIPHOM M KJIETOUHOM Onoyoruu: | PackpeiBaTh cojep:kaHue TEPMUHOB U TTOHSATHH:

M KJIETOYHOM OMOJI0THU

MHUKPOCKOIHSI, Xpomarorpadus, anekrpodopes,
METO]T MEUYEHBIX aTOMOB, U depeHIaIbLHOe
HEeHTPUPYTUPOBAHKE, KYJIbTUBUPOBAHHUE KIICTOK.
H3yuenue ¢uxcupoeannvix Kiemox.
DneKTpoHHas MUKpOCKomus. Kongokanvuas
Mukpockonusl. Bumanvhoe (npuscuznennoe)
u3yyeHue Kiemox.

JdemoHcTpanun

Tabauiet u cxeMbl: «CBETOBOI MUKPOCKOID,

«DNeKTPOHHBII MUKpOCKOI», «McTOpHs pa3BUTUS
METOJI0B MUKPOCKOIIHN

O0opyaoBaHme: CBETOBOI MUKPOCKOIL;
MUKpOTpEenapaTbl paCTUTEIbHBIX, )KUBOTHBIX U
OakTepuaTbHBIX KJIETOK

IIpakTnyeckas padora «/3yuenue MeTonoB
KJIETOYHOH Onosoruu (Xxpomarorpadus,
anekTpodopes, inddeperunansHoe
ueHtpudyruponanue, [1LP)»

MHUKPOCKOIUPOBAHUE, IPUTOTOBIICHUE CPE30B,
nuddepeHnranIbHOe OKpallliBaHue,
xpomarorpadusi, 3IEKTPoPope3, METO MEYECHBIX
aTOMOB, IEHTPUPYTUPOBAHHUE, METOJT KYJIbTYPBI
KJIETOK U TKaHel, meToj pekomOnHanTHbeix JTHK.
XapakTepu30BaTh OCHOBHBIC METO/IbI U3yUCHHSI
JKMBOW MPUPOJIBI.

I'oTOBUTH BpeMEHHbIE MUKPOIIPENIAPATHI,
paccMaTpuBaTh UX B CBETOBOI MUKPOCKOII U J1e/1aTh
OIMCaHHUE.

OOBACHATDH U COOJTIOIATH MTPaBUJIa TEXHUKH
MHUKPOCKOTIMPOBAHUS

HNToro yacos 1o Teme

2

4

Tema «Xumunueckasi opr

AHU3AlIUA KIICTKH»

41

XUMHUYECKHUH COCTaB
KiIeTku. Boma n
MHHEPAJIbHBIE BEIIECTBA

1

XUMUYECKUH COCTAB KJIETKA. Makpo-, MUKpPO- U
YIABTPAMUKPOIIIEMEHTHI.

Bopna u e€ poisib Kak pacTBOpPUTEIIS, pEarcHTa,
y4acTUE B CTPYKTYPUPOBAHHUM KIIETKH,
TEIUIOPETYJIALUU. MuHepalbHbIE BEIECTBA KIIETKH,
ux Ouonoruyeckas pojib. Poib KaTHOHOB 1 aHHOHOB

PackpsiBaTh conepkaHre TEPMUHOB U ITOHATHMN:
9JIEMEHTHI-OMOTeHBI, AUIO0JIb, BOJOPOHAS CBA3b,
TUJIPOGUIBHOCTE, THAPO(HOOHOCTD, TYProp,
MUHEpaJIbHbIE BEIIECTBa, Oy(epHble CUCTEMBI,
aQHMOHBI, KATHOHBI.

[lepeuncasTe 0COOEHHOCTH XUMUYECKOTO COCTaBa

9€



Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammmnoe codeprcanue
n/n (memwt) Kypca yacoe odyuarowuxcs
B KJIETKE. KJIeTKH. Paznmu4are Makpo-, MUKPO- U
JlemMoHCTpauu yIBTPaMUKPOAJIEMEHTHI, BXOJISIINE B COCTAB
JInarpamMmer: «PacnpeieneHne XUMHYSCKIX KHBOTO M UX POJIb B OpPraHU3Me.
AJIEMEHTOB B HEXXUBOH mpupoie», «Pacnpenencaue | XapakTepu30BaTh CTPOSCHHUE M CBOMCTBA BOJIBI;
XHUMHUYECKHX DJIEMEHTOB B )KHBOW TIPUPOJIEY. OOBSICHATB IPUYUHBI €€ 0COOBIX CBONCTB U
Tabmuiet u cxembl: «Ileproaudeckas Tadmia (YHKITUU B KJICTKE.
XUMHYECKHX 3JIEMEHTOBY, «CTpoeHHE MOJIeKyJibl | [loka3biBaTh posib KATHOHOB U AHHOHOB B
BOJIbD», «BelecTBa B cOCTaBE OPraHU3MOB) o0ecTeYeHn POIIECCOB
KHU3HEIEATSIBHOCTH (OCMOPETYIISALNs, CO3JaHHIE
MEMOPAHHOTO IMOTCHIINAJIA, PETYIISIIHS PAOOTHI
0eNKOB), paboTHI Oy(EpHBIX CHCTEM.
YcTaHaBIMBaTh B3aMMOCBSI3b CTPOCHUS U (OYHKIIMA
HEOPraHMYECKUX BEIIECTB KICTKU
4.2 |OpraHuyecKue BEemecTBa 1 Opranuveckrie BemecTBa KISTKU. buonornveckue | PackpbIBaTh cojepkaHue TEPMUHOB H TTOHSITHIA:

KJIETKY — OEJKHU

nosiuMepsl. benku. AMUHOKHCIIOTHBIN cOCTaB
6enkoB. CTPYKTYpbI O€ITKOBOW MOJIEKYJIBI.
[lepBuuHas cTpykTypa OGeska, MenTUAHAS CBA3b.
Bropuunasi, TpeTuyHas, 4eTBEPTUUHAS CTPYKTYPBI.
Henatypauus. CBoiicTBa O€IKOB.

Knaccudukanus 6enkoB. buonornueckue GpyHkuum
6enkoB. [lpuonui.

JdeMoHcTpauuu

Hoptper: JI. [Tonunr.

Tabmuipl u cxembl: «CTpoeHUE MOJIEKYJITBI O€TTKay,

«CTpYKTYpBI OEIKOBOM MOJIEKYIIBD).
Oo0opynoBanue: XUMHUYECKas OCy/1a U
o0opyI0BaHuE.

JlaGopaTtopnas padora «O6HapyKeHHE OEIKOB C
MOMOIIBIO0 KAYECTBEHHBIX PEAKIINII»

MOHOMEPBI, MOJIUMEPHI, OENOK (MPOTEUH), MENTU],
AMHHOKHCIIOTA, TIETITUHAS CBSI3b, TIOJIATICIITH],
JICHaTypalys, peHaTypanus, rI00yIIpHbIE 1
(bubpmIsipHBIE OEIKHU, TPUOHBI.
XapakTepu3oBaTh O€NKH, UX CTPYKTYPHYIO
OpraHu3anyio 1 GyHKIUHU (CTPYKTYpHasd,
JHepreTuvecKas, CUrHaJIbHasl, peryasTopHas,
JIBUTaTeNIbHAs, 3allUTHAs, ()epMEHTATUBHAS).
Ha3zpiBaTh XUMHUYeCKHE OCHOBBI ()OPMHPOBAHUS
CTPYKTYp O€IKOBOI MOJICKYJIBI.

[IpuBoauTh MpuMepsl PUOPHILIAPHBIX,
TJIOOYJIIPHBIX OETKOB.

BhINONHATE KauecTBEHHBIE PEaKIIUU Ha
oOHapyx)eHHe OEKOB B KJIIETKE; OOBICHATH
MOJTyYCHHBIE Pe3yIbTaThI

LE



Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memwt) Kypca uacoe obyuarowuxcsa
4.3 |Opranuyeckue BEIIeCTBa 1 YrneBonbsl. MOHOCaxapuIbl, 1UCaxXapuibl, PackpsiBaTh coepxaHue TEPMUHOB U TOHATHI:
KJIETKH — YTJIEBOJIBI OJIMrocaxapubl 4 noaucaxapuasl. OOmui rmiaxn YTIEBOJIbI, MOHOCAXAPUIbI, IUCAXAPUIBL,
CTPOEHUs U (PU3UKO-XUMHUYECKUE CBOMCTBA OJIMTOCaxapu/ibl, oJUcaxapuabl, MIIOK03a, pudo3a,
yrieBoaoB. buonornyeckue QyHKIMM yIIIeBOJOB. | €30KCHpH003a, JaKT03a, MaIbT03a, Caxapo3a,
JemoHcTpanun Kpaxmajl, INIMKOTeH, LIEJUTI0JI03a.
Tabauie! u cxembl: «CTpOEHHE MOJIEKYT Knaccugunupoats yrieBosl 110 CTPOSHUIO U
YTJIEBOJIOB HEPEYUCIIATh UX QYHKIMH.
[IpuBOAUTE IPUMEPHI PA3IUYHbIX YTIIEBOIOB
(MOHOCaxapu10B, 1MCAXapUI0B, OJIUTOCAXAPUIOB,
MOJINCAXapPHUIOB)
4.4 |Opranuyeckue BeleCTBA 1 JIunuapl. 'napodunsHo-ruapodoOHbIe cBOMcTBA. | PackpbiBaTh coiepkaHue TEPMUHOB U MOHSATHI:
KJIETKU — JIUIIUJIBI Knaccudukanus 1ununos. JMNABL, TPUTIULEPUIBI, POCHOTUINIBI, BOCKH,
Tpurnuuepunsl, Goconunuibl, BOCKH, CTEPOUABL. | CTEPOU/IbI, IUIONPOTEHHBI, TTUKOJIUIIHU/IBI.
buonornueckue Gpynkiuu munugos. OOme KrnaccudunmpoBath JUMAIBL IO CTPOSHUIO;
CBOMCTBa OMOJIOTHYECKUX MEMOpPAH — TEKy4YeCTh,  |XapaKTepU30BaTh UX (PYHKLIUU
CIIOCOOHOCTH K CaMO3aMBIKaHUIO,
MOJTyTIPOHUIIAEMOCTb.
JdemoncTpanuu
Tabnuiel u cxembl: «CTpo€HUE MOJIEKYJT JIUITUI0BY
4.5 |HyxienHOBBIE KHCIIOTHI. 4 Hyxneunossie kucnotsl. JJTHK u PHK. Ctpoenue PackpsiBaTh conep:kaHue TEPMUHOB U ITIOHSATHN:

Crpoenue u GyHKIUU
JHK, PHK, AT®

HYKJIEMHOBBIX KUCJIOT.
Hyxneotuasl. [TppHIMn KOMIIIIEMEHTAPHOCTH.
[IpaBuno Yapradda. Crpykrypa JHK — nBoitnas
criupasib. MecTOHaXO0XK/IeHUE U OMOJIOTUYECKHE
¢ynkuuu JHK. Bunst PHK. ®ynkunn PHK B
KJIETKE.

Crpoenne monekynsl AT®. Makpospruueckue
cBs13u B Mosiekyse AT®. buonornueckue GpyHKIUU
AT®. BoccTaHOBIIEHHBIE IEPEHOCUHKH, UX

ne3okcupubonykienHoBas kucnota (JIHK),
pubonykinennosas kuciora (PHK), nykneorun,
HYKJIEO03H/l, a30TUCThIE OCHOBAHUS, a/ICHUH,
T'yaHWH, IIATO3WH, THMHH, YpaIuJ,
KOMIUIEMEHTApPHBIE OCHOBAHMUS,
aneHosuHTpHdochat (ATD), makpospruueckas
CBSI3b, CCKBEHUPOBAHUE, TCHOMHKA,
TPAaHCKPHUIITOMHKA, TPOTEOMHKA. XapaKTepHU30BaTh,
OIMCBIBATh M CXEMAaTHYECKU M300paxaTh CTPOCHUE

8¢



Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memuwl) Kypca yacoe obyuarowuxcsa
¢byHKUMU B KIIeTKe. /[pyeue nykieoruaa JJHK u noinon cnupanu JJHK,
nykaeosuompughocpamol (HT®). Cexenupobanue |cekBenupoanue JIHK. OnuceiBaTs mporecc
JHK. Memoow eenomuxu, mpanckpunmomuxu, pemukanuu JIHK B kiieTke 1 Ha3bIBaTh €ro
NPOMEOMUKU. OMOoJIOrHYecKOoe 3HauUCHHE.
Pemenue 3amay mo MosekysipHoi Onosoruu 1 XapakrepuzoBath ¢pyHkuuu JJHK. Paznuaars
(xonosbie cuctemsl JIHK u PHK kauectBeHHbli crpyktypy 1 ¢pyakuun PHK. OnmceiBars mporece
HYKJIEOTUJHBIN COCTaB MOJIEKYJI HYKJIEMHOBBIX TPAHCKPUIILIUY.
KHCJIOT) CpaBnuBatb HykienHoBble kucioTs! (JJHK u PHK).
Pemenue 3anay no MosnexkysipHoit 6uonoruu 2 XapakTepru30BaTh OCOOEHHOCTH CTPOCHHUS U
(1IMHBI MOJIEKYJT HYKJIEMHOBBIX KHCIIOT U UX ¢ynkuuun AT®. opmynupoBaTh U 00BACHATH
COCTaB, ONpE/IETIeHNE OTHOCUTENIbHON HPUHIUI KOMIUIEMEHTAPHOCTH U MPaBUIIO
MOJIEKYJIIPHOM Macchl MOJIMMEpPa, COAEPIKaHUE Yapradda. Pemars 3anaun
HykJeoTua0B B Mojekyinax JIHK, PHK,
TPAaHCKPHIILIUS)
JdeMoHcTpanuu
[Moptpetsr: [Ik. Yorcon, @. Kpuk, M. Yunkusc,
P. ®panxnun, ®@. Canrep, C. [Ipy3unep.
Tabnuie! v cxembl: « HykieMHOBbIE KUCIIOTBI»,
«Ctpoenue Monexysl ATO».
O0opynoBanmne: XUMHUYECKAs ITOCY1a U
o0opyI0BaHuE.
JlabopaTopnas pa6ora «VccnenoBanue
HYKJIEMHOBBIX KHCJIOT, BBIJEJIEHHBIX U3 KJIETOK
Pa3IMYHbBIX OPraHU3MOBY

4.6 |MeToabI CTPYKTYPHOMH 1 CtpykTypHast Onoyiorus: 6MOXMMHYECKHE U PackpsiBaTh conepxaHue TEPMUHOB U TOHATHI:

Ouosorun Oounodu3nuecKrue Uccie0BaHMs COCTaBa U MO/IETUPOBAaHUE, KOMITbIOTEPHBIN TU3aliH.

MIPOCTPAHCTBEHHOW CTPYKTYpPbI OMOMOJIEKYII.
Mooenuposanue cmpykmypul u yHKYull
Ouomonexyn u ux komniexkcos. Komnvromepnwiii
OU3QUH U OP2AHUYECKUL CUHMEe3 OUOMONIEKYIl U UX

[IepeunciiaTs nEpCEKTUBHBIE HAIIPABICHUS
Hay4YHBIX UCCIIEIOBAaHUI B CTPYKTYPHOI OMOJIOTHH,
paCKpBIBaTB HX 3HAYCHUC IJIsI MCAUITUHBI 1
CEIBLCKOT0 X03SIMCTBA

6€



n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegnbvie euonl OesmenbHocmu
ooyuarowuxcs

HeNnpupoOHbIX AHANI0208

HToro gacoB no teme

9

5 |Tema «CtpoeHne u (PYHKIUH KIETKI»

5.1 | Tunsl KIETOK. 1 THUIBI KJIETOK: dyKapuoTHYECKas U PackpsiBaTh coepkaHue TEPMUHOB U TOHATHUI:
IIpokapuornueckas npokapuoTnyeckas. CTpyKTypHO-()yHKIIMOHATBHBIE | TPOKAPHOTHYECKAs! KIIETKA, KIIETOYHAs CTCHKA,
KJIETKa 00pa30BaHUS KIICTKH. MypeuH, pOTOCUHTETHYECKUE MEMOpaHBI,

Crpoenue npokapuornyeckoit kinetku. Kierounas | uarenau.

CTEHKa OaKTepHil U apxei. XapaxkTtepu3oBath (HOpMy U pazMephbl

OcobeHHOCTH CTpOeHUs TeTepOoTpodHOI 1 POKapUOTUYECKUX KIETOK; (QYHKIIUU

aBTOTPO(HOMN MPOKAPUOTUYECKUX KIETOK. MECTO M | T€HETHUYECKOro arnmapara IpoKapHoT.

POJIb IPOKAPHOT B OMOLIEHO3AX. OmnwuceIBaTh mpolecc crnopoodpa3oBaHusl, 0TMEYATh

JemoncTpanun €ro 3HaYeHMeE [yl BbDKUBAHUS OAKTEepHil pu

Tabauie! 1 cxembl: «CTpOEHUE SyKaPUOTUUYECKONW | YXYIIEHUU YCIOBUM CyIlIECTBOBAHUSI.

KJIETKW», «CTpOoeHHE MPOKAPUOTUYECKON KiIeTKn» | OnHChIBaTh pa3MHOKeHUE NpokaproT. O1leHuBaTh
MECTO U POJIb MPOKAPUOT B OMOIIEHO3aX

5.2 |Crpoenue 2 Crpoenue u (yHKIIMOHMPOBAHUE SyKApUOTUYECKOH |PackpbIBaTh cojiepikaHue TEPMUHOB U MOHSATHH:
9YKapHUOTUYECKOI KJIETKH. IU1a3MaTHyecKas MeMOpaHa (Iuia3maaeMma),

KJIeTKU. [IoBepXHOCTHBINM
anmnapar KJIeTKU

[Tna3maruyeckas MmemOpaHa (MasmManemMma).
CrpykTypa miaazmMaTuyeckoit MeMOpaHBbl.
TpaHCTIOpPT BEIIECTB Yepe3 MIa3MaTHIECKYIO
MeMOpaHy: nmaccuBHbIN (AU dy3us, 00oaeryéHHas
g y3us), akTUBHBIHN (IEPBUYHBINA U BTOPUYHBIN
AKTUBHBIN TPAHCIIOPT).

[Tonynponunaemocts MeMOpaHnsl. PaboTta HaTpuii-
KaJIMEeBOTr0 Hacoca. DHIOIMTO3: MTUHOLUTO3,
¢aromnuros. Dx3o1uTo3. Kietounas cTeHka.
CrpykTypa 1 pyHKIUH KIETOYHON CTEHKU
pacteHuii, rpu6oB.

JdemoncTpanuu

AKHUJIKOCTHO-MO3au4Hasi MOJIeIb, MEMOpaHHbIE
6enku (mepudepuueckue, MHTErpaibHbIe),
TIMKOKANUKC, Tuddy3usi, 0cMOC, aKTUBHBIN
TPaHCIIOPT, YHJIONUTO3, (HarOINTO3, TMHOIIUTO3,
9K30IUTO3, KIETOYHAs CTEHKA, TTa3MOJAECMBI,
CHIMILIACT.

XapakTepu30BaTh OCOOCHHOCTH CTPOCHHUS U
(YHKIMU YKapUOTHYECKOM KIIETKH; TPAHCIIOPT
BEIIIECTB

yepes3 I1a3MaTHYecKyto MeMOpaHy: MMacCUBHBIN U
aKTUBHBIN TPAHCIIOPT; paboTy OEIKOB-KaHAJIOB;
paboTy HAaTpUIi-KaJIMEBOTO HACOCA; CTPYKTYpY U

ov



n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegnbvie euonl OesmenbHocmu
ooyuarowuxcs

Tabnuie! ¥ cxembl: «CTPOEHUE 3yKapUOTUUECKON

KJIETKH», «CTPOEHUE KUBOTHOMU KIIETKN»,
«CTpoeHHe paCTUTEIbHON KIIETKI».
OobopynoBaHue: CBETOBOW MUKPOCKOIT;
MUKPOIIPENapaTbl paCTUTEIbHBIX, JKUBOTHBIX
KJIETOK.

IIpakTnueckas padora «/3yueHue cBoiicTB
KJIETOYHOU MeMOpaHbI»

(YHKIMU KIJIETOYHOW CTEHKH PacTeHHUM
U TpuOOB

5.3

[uromna3zma u eé
OpraHOU/IbI

Murormasma. I{uro3omns. [lutockener. ABuxenue
uuToria3Mbl. OpraHouabl KIETKH.
OnHoMeMOpaHHbIE OPTraHOU B KIIETKHU:
snpaoruiazmaTuaeckas cetsb (JI1C), anmapar
['onbaKu, TM30COMBI, KX CTPOCHHE U (QYHKIUH.
B3aumocBs3b 01HOMEMOpPaHHBIX OPraHOUIOB
kjeTku. CTpoeHue TpaHyIsipHOTO PETUKYITyMa.
Mexanuzm nanpaenenus 6enrxos 6 I1C. Cunres
pacTBOpUMBIX OekoB. CHHTE3 KJIETOYHBIX
MeMOpaH. ['nankuit (arpaHyJIsipHBIi)
SHIOMIa3MaTHUECKUH peTukyinyM. CekpeTopHas
¢bynkuusa annapara 'onbmxu. Moouguxayus
benxos 6 annapame [ onv0xcu.

Copmuposxa 6enxos 6 annapame I o1v0ocu.
Tpaucnopr BeriecTs B kieTke. Bakyonu
pactuTenbHbIX KiaeTok. Kierounsrii cok. Typrop.
[TomyaBTOHOMHBIE OPTaHOUIBI KJICTKH:
MUTOXOHAPUH, TUTACTHIBL.

IIpoucxooicoenue Mumoxonopuil u nAACMUO.
Cumbuozenes

(K.C. Mepeackosckuii, JI. Mapeynuc). CTpoenue u
¢byHkuMn MuTOXOHApUH U mactu. [lepBuunsle,

PackpsiBath coepxaHue TEPMUHOB U TOHATHI:
LIUTOILIA3Ma, LIUTO30J1b, IUTOCKEJIET,
KOMITAPTMEHTBI, OPraHOUbI, SHOIIa3MaTHYeCcKast
cetb (OIIC), anmapat ['onb1KH, TU30COMBI,
BaKyO0Jb, pUOOCOMBI, aBTOJIN3, BE3UKYJIIPHBIN
TPAHCIIOPT, HEPOKCHCOMBI, KJIIETOUHBIN COK, TYprop,
MUTOXOH/IPUH, KPUCTBI, TUTACTUIbI, XPOMOILIACTHI,
JEMKOIIIACThI, XJIOPOIIACThl, CTPOMA, I'PaHblI,
TUJIAKOU ]I, JTaMeJlIa.

XapakTepru30BaTh HUTOIIA3MY 3YKapHOTUYECKOU
KJIETKH; KJIacCU(PULIUPOBATh OPraHOUbI B
3aBHCUMOCTH OT OCOOCHHOCTEN UX CTPOCHHUS
(ogHOMEeMOpaHHBIE, IByMEMOpaHHBIE,
HeMeMOpaHHBbIE); OMUCHIBATh (DYHKIIMU KasKI0TO
OopraHoujia B KJI€TKe.

OOBSCHATE COOBITHS, CBSI3aHHBIE C
BHYTPUKJIETOUHBIM MUILEBAPEHUEM, €T0 3HAUCHHE
JUISL OpraHU3Ma.

OTtmeuaTs 3HaUEHUE IUTOCKEIIETA; XapaKTEpU30BaTh
€ro 3JIeMEHTHI (MUKPOTPYOOUKH,
MUKPO(DUIAMEHTBI, TPOMEXKYTOUHbIE (PHIIAMEHTHI),
UX pOJIb B )KM3HEAEATEIbHOCTHU KJIETOK U TKaHEH
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n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegnbvie euonl OesmenbHocmu
ooyuarowuxcs

BTOPUYHBIE U CIIOKHBIE IIACTHIbI
(hOTOCHHTE3UPYIOLIUX FYKAPUOT. XIIOPOILIIACTHI,
XPOMOILIACTHI, JIEHKOIUIACThI BBICUIUX PACTCHUIA.
JdemoncTpanmuu

[optpetsr: K.C. Mepexkopckuii, JI. Maprymuc.
Tabauie! 1 cxembl: «CTpOEHUE F3yKaPUOTUUECKON

KIETKN», «CTpOeHHNE KUBOTHON KIETKI»,
«CTpoeHune pacTUTENbHOU KIeTKI», «CTpoeHue
MHUTOXOHIPUI.

O0opynoBaHme: CBETOBOI MUKPOCKOIL;
MHUKPOTpenapaTbl paCTUTENbHBIX, JKUBOTHBIX
KJICTOK.

IIpakTHyeckas padora «3yyenue aBuxeHus
[UTOIIA3MbI B PACTUTENBHBIX KIETKaX.
JlabopaTopnasi pa6ora «VccnenoBanue
I1a3MOJINM3a U JIETIa3MOJIn3a B PACTUTEIbHBIX
KIIETKaX»

5.4

HememOpanHbie
OpraHOM/Ibl KJIETKH

HememOpanHnsble opranonisl kietku CTpoeHue u
(GyHKIMH HeMeMOPaHHBIX OPraHOUA0B KIETKH.
Pu6ocomsl.

IIpomesicymounvie unamenmeoi.
MuxkpoduiaMeHTbl. AKmuHosbie
Mukpogunamenmol. MpIIIEUHBIE KIETKH.
AKmuHOBbIE KOMNOHEHMbL HEMBIUEYHBIX KIEMOK.
MuxkpotpyOouku. Kierounslii nentp. Ctpoenue u
JIBYDKEHUE KTYTHKOB U peCHHYEK. MUKPOTPYOOUKH
uuToruiasMel. Llentpuons. benku,
accoyuuposanuvle ¢ MUKpoguiIamenmamu u
Mmukpompybouxkamu. Momopnwie benxu.
JdeMoHcTpauuu

PackpbIBaTh cosiepkaHle TEPMUHOB U TIOHSATHIM:
pubocoma, oarcoma, MUKpOTpyOOUKH, TyOYIIHH,
KJIETOUHBINA HEHTP (LIEHTPOCOMA), LIEHTPUOJIIH,
ueHTpocdepa, )KIyTUKH, pECHUYKH, 0a3anbHOe
TeJbLE.

XapakTepru30BaTh HeMeMOpaHHbIE OPTraHOU/IbI
KJICTKH, X CTPOEHHE U (DYHKIINU
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca yacoe odyuarowuxcs
Tabnuie! u cxeMbl: «CTpoeHHE KUBOTHOM KIETKU,
«CTpoeHne pacTUTEIbHON KIETKI
5.5 |Crpoenue u pyHKIUU 1 SAnpo. Obonouka siipa, XpOMaTUH, KapUOILIa3Ma, PackpebiBaTh cofiep:kaHue TEPMUHOB U TIOHATHI:
saapa SIIPBILIKY, UX CTPOCHUE U QYHKIMH. S epHbIN 1O, siAepHas 000JI04Ka, SAepPHBIEC TIOPHI,
0enkoBbIil MaTpuke. [IpocTpancTBeHHOE HyKJIeoI1a3ma (Kapuoria3Ma), F’eHOM, XpOMaTHH,
pacrioyio’keHNe XpOMOCOM B HHTEP(ha3HOM SiIpe. 9yXpPOMaTHH, F€TEPOXPOMATHUH, SAPBILIKO,
Dyxpomamun u cemepoxpomamun. benku XpOMOCOMBI, LIEHTPOMEPA, KHHETOXOP, KJIETOYHBIE
XpOMaTHHA — TUCTOHBI. BKJIIOUEHUS. XapaKTepu30BaTh KJIETOYHOE AIpO KaK
Junamuxa saoepHoti 06010uKU 8 Mumo3se. Aoepubiii | IICHTP YIPABICHUS KU3HEICATEIBHOCTHIO KIIETKH;
mMpancnopm. TeHeTUYECKUH anmnapat KJIETOK SyKapuoT, CTPOCHHE
Krnerounsie BKIIOUEHHUS. U (DYHKLIHUH XPOMOCOM.
JdemMoHcTpanum OnuceIBaTh CTPYKTYPHI AApa U UX B3aUMOCBS3H C
Tabauiret ¥ cxembl: «Sapo» OpraHOUJaMH IIUTOILIA3MbI
5.6. |CpaBHuTenbHAS 1 CpaBHHTENIbHAS XapaKTEPUCTUKA KIETOK DYKapHOT | XapaKTepU30BaTh TUIIBI KJIIETOK 3YKApUOT:
XapaKTEepUCTHUKA KIJIETOK (pacTuTenbHOM, JKUBOTHOM, TPUOHOI). pacTUTenbHas, )KUBOTHAs, TpUOHasl.
JyKapuoT JdeMoHcTpanuu CpaBHuBaTh MeX]ly cO00il cTpoeHNE U
Tabnuie! v cxembl: « CTpOEHHE SYKapUOTHUECKON | )KU3HENEATENIbHOCTh 9YKAPUOTUYECKUX KIIETOK U
KIeTKn», «CTpoeHue )KUBOTHON KIIETKIY, POJIb MPOKApPHOT B OUOIIEHO3aX
«CTpoeHne pacTUTENBHOM KIETKIY.
OobopynoBaHue: CBETOBOM MUKPOCKOIT,
MUKPOTIpEenapaTbl paCTUTENbHBIX, JKUBOTHBIX
KJIETOK.
JlabopaTopHas padora «/3ydeHue ctpoeHus
KJIETOK Pa3IMYHbIX OPraHU3MOBY
Hroro yacos no teme 10

6 |Tema «O0MeH BelecTB U peBpallleHHe YHEPTUH B KJIETKe»
6.1 |OOMmeH BerecTB — 4 ACCUMUJISIIIMS U TUCCUMUJIISIIIUA — JIBE CTOPOHBI PackpbIBaTh cojiepkaHue TEPMUHOB U TIOHSATHIA:
MeTa0oIN3M MeTtabonusma. Tunsl oOMeHa BEeUeCTB: oOMeH BemiecTB (MeTaboIM3M), aCCUMUIIALIUS

aBTOTPO(DHBIN U TeTepOTPOdHBIN. YUacTue

(aHa®OM3M), WU TUTACTUYECKHUI OOMEH,

1%



Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memuwl) Kypca yacoe odyuarowuxcs
KHCJI0pO/1a B OOMEHHBIX IIPOLIECCAX. JTUCCUMMIIALIUS (KaTaboIM3M), T SHEPTeTUYECKHMA
DHepreTU4ecKoe o0ecreueHne KICTKH: 00MeH, aBTOTPOdbI, reTepOTPOdBI, aHAIPOOHI,
npeBpatieHrne AT® B 0OMEHHBIX MpoIleccax. a’po0Obl, PepPMEHTHI, AKTUBHBIN LIEHTP, CyOCcTpaTHas
®epMeHTaTUBHBIN XapaKTep peakluid KIETOYHOro | crneunuuHocTh, KOQEepPMEHThI, OEIKH-aKTUBATOPBI
MeTtabonu3ma. DepMeHThI, X CTPOCHHE, CBOICTBA | M OCJIIKU-UHTUOUTOPHI.
u Mexanm3M JaeiictBus. Kopepmentsr. OTimams [lepeuncnsiTb 0COOEHHOCTH MJIACTUYECKOTO U
(hepMEeHTOB OT HEOPraHMYECKMX KaTaIN3aTOPOB. SHEPreTUYecKOro oOMeHa B KJIETKE; yCTaHaBIUBATh
benku-akTuBaTOpPHI U OEIKU-UHTUOUTOPBHI. B3aMMOCBSI3b MEX/1y IUIACTUYECKUM U
3aBHCUMOCTBH CKOPOCTH (PEPMEHTATHBHBIX PEAKLIUH |IHEPreTHIECKUM 0OOMEHOM.
OT pa3JInYHBIX (PAKTOPOB. Paznuuath THIIEI OOMEHa BEIIeCTB: aBTOTPOGHBIN 1
JdemoncTpanun reTepoTPO(HBIN.
Tabauiel 1 cxembl: «DOTOCUHTESY, [TokasbIBaTh POJIb KUCIOPOJa B OOMEHHBIX
«OHepreTuueckuii ooMen», «bruocunres Genkay, npoleccax.
«Ctpoenue pepMeHTay, «XeMOCHHTE3. Cxemaruuecku u300paxkaTb cTpoeHue pepMeHTa.
O0opyaoBaHme: CBETOBOI MUKPOCKOIL; OtnnuaTh PepMEHTHI OT HEOPTAHUYECKUX
000pyi0BaHuE AJIsl IPUTOTOBJIEHMSI TIOCTOSHHBIX U | KaTaJIM3aTOPOB U ONPEAEIATh UX POJb B
BPEMEHHBIX MUKPOIIPENapaToB. (YyHKIMOHUPOBAHUH KUBBIX CUCTEM, B
JlabopaTopnasi pa6ora «/3ydenue MIPOMBIIIIJIEHHOCTH, B MEJTUIIUHE, B TTOBCEAHEBHOM
KaTaJIUTUYECKOI aKTUBHOCTH (pepMEHTOB (Ha YKU3HU YEIIOBEKA.
MIPUMEPE aMHUJIA3bl UM KATaJla3bl)». CTaBUTh SKCHEPUMEHT 1O BBISIBJICHUIO
JlaGopaTopHas padora «/3yueHue KaTaJIUTUYECKON aKTUBHOCTU NIEPOKCHUA3HI,
(epMEeHTaTUBHOTO paCUICTIIICHUS TEPOKCHIA amuJIa3bl, O0BSCHATH NOTYYEHHBIE PE3YIbTaThI
BOJIOPOJIa B PACTUTEIBHBIX U KUBOTHBIX KJIETKAX)

6.2 | ABTOTpO(HBII THIT 3 [IepBHYHBII CUHTE3 OPrAHMYECKUX BEIIECTB B PackpsiBath coepxaHue TEpPMUHOB U TOHATHI:

oOMeHa BEIIECTB.
dorocunTe’

KkieTke. DOToCHHTE3.

AHOKCUcenHblll U OKCUSEHHBLU homocunmes y
bakmepuii.

Csemocobuparowjue nuemeHmol U NUSMEeHMbl
peaxkyuorHo2o yermpa. Poib XJIOpOIIacToOB B
nporuecce porocuHTe3a. CBETOBas U TEMHOBAS

(dhoTtocunTes, haszwl poTocuHTE3A (CBETOBAS,
TeMHOBasl), (0oTOIN3, PochopuInpoBaHUE, ITUKIT
KanbBuna, HAJI®+ (mepeHocuuk BO0OpOaa).
XapakTepu30BaTh INIACTUYECKUI OOMEH Kak 3Tarl
o011ero oOMeHa BeIecTB; COObITHS (POTOCHHTE32
(peakiuu cBETOBOI U TEMHOBOM (ha3); poib
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca yacoe odyuarowuxcs
¢bazpr. Pomoowvixanue, Cz-, C4- u CAM-munsvi XJIOPOIUTACTOB B TpoIiecce HoToCHHTE3A.
Gpomocunmesa. [IpogyKTUBHOCTH (DOTOCHHTE3A. BpISBIATE IPUUNHHO-CIIEICTBEHHBIE CBSI3U MEXY
Bnusinue pa3znuuHbiX pakTOpoB Ha CKOPOCTh HOTJIOUICHUEM COTHEYHOM HEPTUU XJIOPODUILIIOM
(dhoTocunTe3a. 3HaueHue GOTOCUHTE3A. 1 cuHTe30M MOoJiekys1 ATO.
JdeMoHCcTpauuu CpaBHMBATh UCXOHBIE BEIIECTBA, KOHEYHbBIE
Hoptpersr: Jx. [Ipuctiaun, K.A. Tumupszes. IIPOJIYKTHI U YCIIOBUS IPOTEKAHUS PEAKIIMN
Tabnuibl ¥ cxembl: «DOTOCHHTE3Y CBETOBOM 1 TEeMHOBOH (a3 hoTocuHTE3A.
VYcTaHaBnuBaTh B3aUMOCBSI3b MEXTY
(hOTOCHHTE30M U IBIXaHUEM; CBETOBOM M TEMHOBOM
peakusimu potocuHTe3a. OreHnBaTh 3HAYCHUE
(dhoTocuHTE3a IS )KU3HU Ha 3emiie
6.3 | ABTOTpOQHBIN TUTT 1 Xemocunres. PasHoobpasue opraHu3MoB- PackpsiBaTh conepxaHue TEPMUHOB U TOHATHI:
oOMeHa BEIIeCTB. XEMOCHHTETHKOB: HUTPUPHUIUPYIOIIHE OAaKTePUH, | XEMOCHHTE3.
XeMOCHHTE3 xKele300aKTepun, cepodbaKTeprn, BOIOPOAHbBIE OOBSICHUTD CYIIHOCTh XEMOCHUHTE3a, PACKPHIBATh
OakTepuu. 3HAUCHHE XEMOCHHTE3A. ero 3HadeHue B onocdepe.
JdeMoHcTpanuu [IpuBOIUTE IPUMEPHI XEMOCHHTE3UPYIOIINAX
Hoprpersl: C.H. Bunorpazackuii, I'.A. 3aBap3uH. OaxTepuil (HUTpUUIUpPYIOLUEe OaKTepuH,
Tabnuiel u cxembl: «DPOTOCHHTE3», «XEMOCHHTE3) | kKene300aKTepru, cepoOaKkTepuu, BOAOPOIHbIE
JlaGopaTopHnas padora «CpaBHEHHE IPOLIECCOB OaKTepuM) M XapaKTepu3oBaTh UX
(oTOCHHTE3a U XEMOCHHTE3a» KHU3HENIEATEILHOCTD.
CocTaBnATh ypaBHEHMsI pEaKIIM XEMOCHHTE3A.
CpaBHMBATh XeMOCHHTE3 C (POTOCUHTE30M
6.4 | DHepreTUYECKHid 3 AHa’poOHbIe OpraHu3Mbl. Buabl 6pokeHusl. PackpsiBath coepxaHue TEpPMUHOB U TOHATHI:

00MEH — JIMCCUMMUITAIIASA

[IpoayxThl OpOXKEHUS U UX UCTIONb30BAHHE
YEJIOBEKOM.

AHa3poOHBIE MUKPOOPTaHU3MBbI KaK O0BEKTHI
OMOTEXHOJIOTHU U BO30YUTENH OOJIE3HEH.
AnpoOHBIE OpraHu3MBbl. DTaIbl JHEPTETHUECKOTO
oOMeHa.

3Tarbl YHEPreTUUECKOro oOMeHa —
MOATOTOBUTEIHHBIN, O€CKUCIOPOTHBIHN
(aHa’pOoOHBIIA),

KHCIIOPOIHBIH (a3pOOHBI); TIIUKOIH3,

OposkeHne, OMOIOTHYeCKOe OKUCIICHUE (JIbIXaHue),
uuki Kpebcea,
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n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegnbvie euonl OesmenbHocmu
ooyuarowuxcs

IloaroroBurenbHbli ATan. I THKoIN3 —
0ECKHUCIOPOAHOE PACHICTNIEHUE TIFOKO3BIL.
buonoruueckoe okucieHue, Wi KIETOYHOE
neixanue. Ponb MUTOXOHApUH B Ipolieccax
OHOJIOTrMYECKOr0 OKUCIICHUS.

Huknnyeckue peakimm.

OxucnurensHoe GpochopunupoBanue. Inepaus
Membpanno2o epaduenma npomonos. Cunmes
ATD: paboma npomonnou ATD-cunmasoi.
[IpenmymiecTBa a3poOHOTO MyTH OOMEHA BEIIECTB
nepen ana’dpoOoHbIM. I (HEeKTHBHOCTH
SHEPreTHYECKOro oOMeHa.

JdemoncTpanun

Hoptpetsl: B.A. Durensrapar, I1. Murtuen.
Tabuuibl ¥ cXeMBbI: « JHEPTeTHUECKUN 00MEHY.

JlabopaTopnasi pa6ora «CpaBHEHHE MMPOIECCOB
OpOXKEHUS U JIBIXaHUSD)

OKHCIUTETbHOE (PochHOpUIUpOBaHUE, TPOTOHHBIH
rpaaueHt, npotoHHas AT®-cunTaza.
[TepeuncnsiT 0COOEHHOCTH

SHEPreTHYecKoro ooMeHa B kietke. ONnuchBaTh
JTarnbl SHEPreTHUYECKOro 0OMeHa
(mOArOTOBUTENBbHBIN, OECKUCIOPOIHBIN,
KHUCJIOPOJIHBIN) U CPaBHUBATH UX MEXKIY COOOI.
XapakTepu30BaTh peaKuy IIIMKOIN3a, OpOKEHMS,
KJIETOYHOTO JIbIXaHUSI.

VYcTaHaBnuBaTh B3aMMOCBSI3b MEXTy TTMKOJIU30M,

KJICTOYHBIM AbIXaHUEM U CHHTC30M MOJICKYJI ATO.

CocTaBnsiTh ypaBHEHHUSI OCHOBHBIX ATAIOB
SHEPreTHYecKOro 0OMeHa B KIIETKE.
PaccunThIBaTh 3HEpreTHUECKYI0 3 (HEKTUBHOCTh
TJIMKOJIN3a M OMOJIOTHYECKOTO OKUCIICHHUS.
HasremsaTs HUCXOOHBIC BCUICCTBA, KOHCYHBIC
MPOAYKTHI M YCIIOBUS IPOTEKAHUS PEAKIIUM
SHEPreTHYecKOoro ooOMeHa.

CpaBHMBATB SHEPreTUYECKy0 3¢ (HhEeKTUBHOCTh
0ECKHUCIOPOAHOTO M KUCIOPOAHOTO 3TANoB
KOHEUHBIE TPOIYKTHI M YCIOBHS MTPOTEKAHUS
peakIuii SHepreTHIecKoro ooMeHa
SHEpPreTUIecKoro ooMeHa

Hroro vacos o Teme 11
7 |Tema «HacaeacrBeHHasi uH¢opManus 4 peajn3anus eé B KJIeTKe»
7.1 |Peakuuu MaTpU4HOTO 3 Peakuuu maTpuyHOTO CUHTE3A. PackpeiBarh conepkaHie TEPMUHOB U IIOHSTUIA:
CUHTE3a [IprHIUIT KOMIUIEMEHTAPHOCTH B PEAKLIUAX I'eH, TeHETUYECKHUI KO/, KOJIOH (TPHUILIET), CTOM-

MaTpU4IHOI'O0 CUHTEC3a. Peanuzanms HacieaCTBEHHOM

uHpopmanuu. ['eHeTn4uecKkuii KoJ, ero CBONCTBA.

KOJIOHBI, MaTpuULla, MATPUYHBIN CUHTES,
tpanckpunuus, PHK-nonmumepasa, npomotop,
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca yacoe odyuarowuxcs
Tpanckpunuus — matpuunbii cunrte3 PHK. CIUIAMICUHT, UHTPOH, 3K30H. XapaKTepU30BaTh
[TpyHIMIIBI TPAaHCKPUIIIMK: KOMIZIEMEHTAPHOCTh, | pEaKlUyd MAaTPUYHOTO CHHTE3a, CBOWCTBA
AHTUIAPAIIIEITBHOCTD, ACUMMETPUYHOCTb. TFeHETUYECKOT0 Ko/1a. ONUCHIBATh ATAIIbI
Co3spesanue mampuunvix PHK 6 syxapuomuyeckoii |TpaHCKPUIIIUU U TPAHCISALNN; yCTaHABIUBATh
xknemxe. Hexooupyrowue PHK. B3aMMOCBSI3b MATPUUYHBIX PEAKLIUI B KIIETKE;
Pemrenue snemenTapHbIx 3a7a4 1o TeMe «Peakiuy | cxemMaTH4ecKu n300paxkaTh MaTPUUHBIE PEaKIIUU
MaTPUYHOTO CHHTE3a». TPAHCKPUIILIUU U TPAHCIISIINH.
JemMoHcTpanum Pemars Onosiornueckue 3ajaun Ha OIpeieIeHIEe
Hoprper: H. K. Konbuos. Ta0auiibl u cxemsl: nocsenoBarenbHocTy Hykieotuos JJHK u MPHK,
«buocuntes Oenkay, «['eHeTHUECKUN KO MPUMEHSIS 3HAHUA O PEAKIUAX MATPUIHOTO
CUHTE3a, TCHETUYECKOM KOJIe, IPUHIIUIIE
KOMILJIEMEHTapPHOCTH
7.2 |Cunres 6emnka 3 Tpaucnsus u e€ aTanbl. Y4yactue TpaHCIOPTHBIX | PackpbIBaTh coepikaHne TEPMUHOB U TOHSTHI:
PHK B Onocunrese 0enka. Y CioBUs OMOCUHTE3A TpaHcianus, antukogod, TPHK, amunoanmn-TPHK-
oenka. KogupoBanue aMuHOKHCIIOT. Poiib pubocom |cuHTeTa3a (Koaasa), momprudocoma (moamucoma).
B OMocuHTE3€ OerKa. XapakTepu30oBaTh CBONCTBA TEHETHYECKOTO KOIa.
Pemenue anemMeHTapHBIX 33134 10 TEME OrnuchIBaTh ATl TPAHCISIUN U CXEMaTHYECKU
«buocuHTe3 GENKOBY. U300paxkaTh MATPUYHBIE PEAKIIUN TPAHCISIIHIH.
JdemoHcTpanum Pemats Omonoruveckuie 3aa4u Ha OMpeiesieHne
Tabnuiet u cxembl: «bruocuHTe3 OemKay, antukosoHoB TPHK, nocnenoBarensHocTH
«I"eneTnueckuii Koma» AMUHOKHCIIOT B MOJIEKyJIe OesKa, MPUMEHsIS 3SHAHUS
0 peaKkIMsAX MAaTPUUYHOTO CUHTE3a, TEHETUYECKOM
KOJIe, MPUHITUTIE KOMILIEMEHTApPHOCTH
7.3 | MexaHH3MBbI SKCIIPECCHH 2 Coepemennvie npedcmasienus o cmpoeruu 2eHog. | PackpeiBaTh cojiepaHne TEpPMUHOB U TIOHSATHI:

T'€HOB

Opranu3anyst TeHOMa Y IPOKAPHOT U DYKapHOT.
Perynsuus akTHBHOCTH I'€HOB Y IPOKapHUOT.
I'unoresa onepona (P. XKakob, XK. Mano).
MonexynsapHule mexanuzmul S3KCnpeccuu 2eHos y
sykapuom. Ponb xpomamuna 6 pezyiayuu pabomul

orepaTop, ONEPOH, CTPYKTYPHBIE T€HBI, IPOMOTOP,
perpeccop.

OnuceIBaTh CTPYKTYpy F'€eHOMa POKApUOT;
XapaKkTepu30BaTh padoTy HHAYHOETBHOTO U
penpeccuOensHOro ONepoHa.
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammmnoe codeprcanue
n/n (memwt) Kypca yacoe odyuarowuxcs
2eno0g. Perysius 0OMEHHBIX MTPOIIECCOB B KJIETKE. | BBIICTSATh CTPYKTYPHYIO M PETYJISITOPHBIE YaCTH
Knerounslit romeocras. r'eHa DYKapHoT.
JlemMoHCTpauu CpaBHHBATH MPOIECCHI IKCIIPECCHH TSHOB Y
TaOnuiel u cxembl: «brocuHTe3 OEIKaY, IPOKAPUOT U DYKapUOT. XapaKTepU30BaTh THIIOTE3Y
«"eHeTnueckuii Koma» onepona (®. XKako06, K. Mano).
OnuceiBaTh MEXaHU3M TIOICPIKAHUS
KJIETOYHOTO TOMEOCTa3a
7.4 | OCHOBBI BUPYCOJIOTHH. 3 Bupychl — HekieTouHbIe (POPMBI JKU3HH U PackpeiBaTh copepkaHre TEPMHUHOB U TIOHSATHI:
HNudopmarmonHast obyuratHeie apa3uTsl. CTpOEHUE MPOCTHIX U BUPYC, BUPHOH, CEP/IIIEBUHA, KATlCHI, 0OpaTHAs
ouomnorus CIIO’KHBIX BHPYCOB, PETPOBUPYCOB, OaKTepHO(DaroB. | TpaHCKPHIIIUS, PETPOBUPYCHI, OakTeprodar, BUpyc

Kusnennwiil yuxn JJHK-cooepocawux eupycos,
PHK-cooepoicawux supycos, baxmepuoghazos.
Obpamuas mpanckpunyus, pegepmasa, uHmezpasa.
BupycHble 3a001eBaHUS YSITOBEKA, )KUBOTHBIX,
pactenuii. CITNJI, COVID-19, counanbubie u
MEJUIIUHCKUE TTPOOIIEMBI.

Buoungpopmamuxa: unmeepayus u ananus Ooavuiux
Mmaccusos («bigdata») cmpykmyphvix
ouonocuneckux oannvix. Hanomexunonozuu 6
ouonocuu u meduyune. [lpoepammupyemvle
@yuxyuu d6enxos. Cnocobwvl 0ocmasKu 1eKkapcms.
JdeMoHcTpauuu

IMoptpert: /1.W. IBaHOBCKUIA.

Tabnuiel 1 cxeMbl: «I eHeTUYECKUHI KOO,

«Bupyce», «baktepruodarmy.
IIpakTuyeckas padora «Co3nanue Moaenu
BHpYCa»

uMMyHoaeduiuTa yenoseka (BUY), npupoaHo-
O4YaroBble UH(EKIUH.

XapakTepu3oBaTh BUPYChHI, PETPOBUPYCHI U
OaxTeprodaru Kak BHyTPUKIETOYHBIX apa3uToOB
MPOKAPHOT U DYKAPHOT.

WznaraTh runmoTe3bl 3BOIOIMOHHOTO
MIPOUCXOKICHUS BUPYCOB.

OnuceiBaTh MEXaHU3M B3aHMO/ICHCTBHS BUpyca U
KJIETKU, HHPEKIIMOHHBII BUPYCHBIN TIPOIIECC.
XapakTepru30BaTh MEXaHU3Mbl BEPTHUKATBHON U
TOPU30HTAJILHON TIepeiaul BUPYCOB; 3a00JI€BaHUS
YKUBOTHBIX U PACTCHHI, BBI3BIBAEMBIC BUPYCAMH.
Ha3piBath BHpyCHBIE 3a001€BaHHSI, BCTPEUAIOIIIHECS
y YeJIOBEKa: TP, KJICIIeBOH dHIIe(aNT, TeNaTHT,
COVID-19, CIIMA.

Co0nroaTe mpaBuIa MOBEICHNS B OKPY KaIOIIEeH
MIPUPOJHOM cpefie, Mep NMPOUITaAKTUKH
pacrpocTpaHeHHs BUPYCHBIX 3a00J1eBaHUM (B TOM
gncne BUY-undexmn)
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammmnoe codeprcanue
n/n (memwt) Kypca yacoe odyuarowuxcs
Hroro yacos 1o teme 11

8 |Tema «’Ku3HEHHBIN UK KICTKID)
8.1 |XKu3HeHHBIN UK 1 Kiierounslii 1uki1, €ro n€probl U PEryJIsIus. PackpsiBaTh conep:kaHre TEPMUHOB U ITIOHATHMN:
KJIETKH Wurepdaza u muro3. OcoGEHHOCTH POLECCOB, KJICTOYHBIN LIUKII, uHTep(daza. [lepeuncusrsb

npoTekarmux B uHTepdase. [loaroToBka KIETKU K | TIEPUO/IBI )KU3HEHHOTO IHKJIA KIETKHA U
JICTICHUIO. XapakTepHU30BaTh IPOTEKAOIIUE B HUX MPOLECCHI
[IpecunTeTnyeckuii (IOCTMUTOTUYECKUH),
CUHTETUYECKUI U TOCTCUHTETUYECKHI
(IpEeMHUTOTUYECKHH ) TEpHOIbl HHTEP(]A3HI.
JdemoncTpanun
Tabauiel u cxeMbl: «KU3HEHHBIN UK KIETKUY,
«Mwuto3»

8.2 |MarpuuHbIii CHHTE3 3 Marpuunsiii cuare3 JIHK — pernukanust. PackpeiBath conepkaHre TEPMUHOB U IOHSTUIA:

JIHK. XpomocoMbl

[IpuHnnns! perumkanuu JTHK:
KOMIUIEMEHTAPHOCTb, NOJyKOHCEPBAaTUBHBIN
CUHTE3, aHTUIIAPAIUIEIBHOCTh. MeXaHu3M
perunkanmu JJHK. Xpomocomsel. CtpoeHune
xpoMocoMm. Tenomepsl U TenoMepasa.
XPOMOCOMHBIM HAOOP KIETKH — KAPHOTHIIL.
JIMTUIIONAHBIHN U TalIOUIHBIA HAOOPBI XPOMOCOM.

I'omonornuneie XxpoMocoMsbl. [10710BbIE XpPOMOCOMBI.

JdeMoHcTpauuu
Tabnuiel 1 cxeMmbl: « KU3HEHHBIN IAKIT KIIETKW,

«Ctpoenune xpomocomy», «Permukarus JTHK».
Oo6opyaoBaHue: CBETOBOM MUKPOCKOIT,
MUKpornpenaparbl: « MUTO3 B KJIETKaX KOpEIIKa
JTyKay.

JlaGopaTopHas padora «/3yueHue XxpoMocoM Ha
TOTOBBIX MUKpOIpenapaTax»

peruukanus (peayIiKanus ), KOMIUIEMEHTapHOCTb,
aHTunapauiensHocts, JJHK-nonmmmepasa, Tenomepa,
peIuIMKalMOHHas BUJIKa, XpOMOCOoMa,
XPOMOCOMHBIN Ha0Op, HYKJI€OCOMBI, CECTPUHCKHE
XpOMaTH/Ibl, IEHTPOMEPA, KAPUOTHII, FATUIONIHBII
U IUIIIIOUAHBIN HAabOp XpOMOCOM, TOMOJIOTHUHBIE
XPOMOCOMBI, TIOJIOBBIE XPOMOCOMBI.
XapakTepu30oBaTh CTPOSHUE XPOMOCOM,
KapuOTUIIOB OPTaHU3MOB.

[Tepeunciars npuaIMne! perukanyu JJHK u
JlaBaTh UM COJIEPKATEIbHYIO XapaKTEPUCTUKY.
OnwuceiBate Mexanu3M pernkannu JJHK.
Cxemartuuecku u300pakaTb CTpoeHHe MeTa(a3sHoi
XPOMOCOMBI.

Pa3znnuats XpoMOCOMBI

Ha MUKpoTpenapaTax ¥ MUKpopoTorpapusx

1%



Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memuwl) Kypca yacoe odyuarowuxcs

8.3 | [leneHue KIETKU — MUTO3 3 Henenne knetku — muto3. CTaguu MUTO3a U PackpsiBath cosepkaHue TEPMUHOB U TOHSTHI:
MPOUCXOIAIINE B HUX MPOIECCHL. THUIBI MUTO3A. MUTO3, poasa, metadasa, anadasa, Teraodasa,
Kapuokunes n nuroknnes. buonornueckoe KApUOKHMHE3, IMTOKUHE3, BEPETEHO JIEJICHUS,
3Ha4YE€HHE MHUTO3a. MeTada3zHas IacTUuHKa, 00po3/aa JeneHusl.
Pemenue 3a1a4 no qUTOI0rUM (M3MEHEHUE [IepeuncnsaTe noCIe10BaTEIBHOCTh CTAIUA MUTO3a
TCHETHYECKOTO Habopa KIETKH BO BPEMsI MUTO3a). | M OMUCHIBATH ITPOUCXOISIINE Ha HUX MTPOIECCHI.
JdeMoHcTpauuu CpaBHUBaTh 0COOEHHOCTH IPOTEKAHUS MUTO3a B
Tabnuibl u cxembl: « KU3HEHHBIN UK KJIETKW», | PACTUTENIbHBIX U )KUBOTHBIX KJIETKAX.
«Ctpoenue xpomocom», «Pernuxanus JTHK», OOBACHATH OMOJIOTMYECKUI CMBICT MUTO3A.
«MwuTo3». Paznuuate craguu MUTO3a HA MUKpOIIpenaparax u
Oo6opyaoBanue: CBETOBOM MUKPOCKOIT, mukpogororpadusx. Pemars 3agaun
MHUKporpenaparsl: «MuUTo3 B KJIeTKax KOpemiKa
JTyKay.
JlaGopaTopnas padora «HaGmonenue MuTo3a B
KJIETKaX KOHYMKA KOpeIIKa JTyKa (Ha TOTOBBIX
MHKpOIIpenaparax)»

8.4 | Perynsius >KU3HEHHOTO 1 Perynsiiiust MUTOTHYECKOTO ITUKJIA KJIETKH. PackpriBath comepxanue TEpPMUHOB U TTOHSTHI:

LUKJIA KJIETOK [IporpamMmmupyemas kieTouHas rudesb — anonTo3. | amnomnTo3, nponaudeparns, TuddepeHIpoBKa.
Krnerounoe s1po, XxpoMocombl, GyHKITHOHATBHAS XapakTepu3oBaTh PETyJIAINI0 MUTOTHYECKOTO
T€HOMUKA. uKia K1eTku. OObSICHITh OMOTOTHYECKUI CMBICI
Mexanusmvl npoaugepayuu, ougpepenyuposxu, 3armporpaMMHUPOBAHHOM KIIETOUHOM rHOeny —
cmapenus u 2ubenu kiemox. «L{ugpposas knemka» — |anonrosa.
buoungopmamuueckue mooenu GyHKYUoHUposanus | Y CraHaBINBaTh B3aHMOCBSI3b MKy TOMEOCTa30M
KIIemKu. KJIETOK M UX THOEIBbIO
JdeMoHcTpauuu
Tabnuiel 1 cxembl: « KU3HEHHBIN IUKIT KIIETKWY,
«Ctpoenne xpomocom», «Pernukarus JJHK»,
«Mwuto3»
Wtoro vacos no teme 8
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memwt) Kypca uacoe obyuarowuxcsa
9 |Tema «CtpoeHue U GyHKIMU OPraHU3MOB
9.1 |Opranusm Kak eJuHoe 2 buonoruyeckoe pazHooOpazue OpraHu3MoB. PackpeiBaTh cozep:kaHne TEPMUHOB U
LeJI0e OnHOKIIETOYHBIE, KOJIOHUAJIBHBIE, MHOIOKJIETOUHBIE | [IOHATUI: OpraHu3M, OpraH, OpraHelljibl, CUCTEMA

OpPraHU3MBI. OpraHoB, anmapar, GyHKIHOHAJIbHAsI CUCTEMA,
OCOOEHHOCTH CTPOCHUS M JKU3HEIEATEIIbHOCTH romeocras. [lepeuncisate CTpyKTypHO-
OJIHOKJIETOYHBIX OpraHu3MoB. bakrepuu, apxeu, (yHKIIMOHAJIbHBIE YaCTH OJIHOKJIETOYHBIX,
OJIHOKJIETOYHbIE T'PUObI, OTHOKIJIETOYHBIE KOJIOHUAJIbHBIX, MHOTOKJIETOUHBIX U
BOJOPOCIH, Apyrue npotucthl. KosoHuaibHbIe MHOTOTKaHEBBIX OPTaHU3MOB.
opranusmsl. B3anMocBs3p yacTei XapakTepru30BaTh 0COOEHHOCTH CTPOCHHUS U
MHOT'OKJIETOYHOI'O Opranu3ma. TKaHH, OpraHbl U KU3HEJCATEIIBHOCTH OJTHOKJIETOYHBIX OPraHU3MOB,
cucTeMbl OpraHoB. OpraHu3M Kak €IMHOE LIEJI0E. KOJIOHUAJIBHBIX, MHOTOKJIETOYHBIX U
I'omeocras. MHOT'OTKaHEBBIX OPTaHU3MOB.
JemoncTpanun CpaBHMBATh MEXIy COOON OJJHOKJIETOUHBIE,
Tabauie! v cxembl: «OJHOKIIETOUHBIE BOJOPOCIN, |KOJOHHAIBHBIE, MHOTOKJIETOUHBIE U
«MHOTrOoKJIeTOUHBIE BOAOpOCINY, «bakTepuny, MHOTOTKaHEBbIE OPTaHNU3MbI
«IIpocreiimme», «Opranbl IBETKOBBIX PACTEHUN»,
«CucTtemMbl OpraHoOB O3BOHOYHBIX JKHUBOTHBIX),
«BHyTpeHHEE CTpOEHNE HACEKOMBIX).
OobopynoBaHune: CBETOBOM MUKPOCKOIT;
MHUKPOIpENapaTsl OJHOKJIETOUYHBIX OPraHU3MOB;
YKUBBIE DK3EMIUIIPbl KOMHATHBIX PacTEHU;
repOapuM pacTeHU pa3HbIX OT/EJIOB; BIaKHBIE
npenapaThl )KUBOTHBIX

9.2 |Tkanu pacTeHuit 2 Txanu pacreHnid. TUIIBI paCTUTENBHBIX TKAHEH: PackpsiBath coepxaHue TEPMUHOB U TOHATHI:

oOpa3oBarenbHasi, IOKPOBHAsS, TPOBOASAILAS,
OCHOBHas, MexaHnuyeckasi. OCOOEHHOCTH CTPOEHUH,
(GyHKIMH 1 pacnoNIoKEeHHs TKaHel B opraHax
pacTeHui.

JdeMoHcTpauuu

TKaHb, SIUJEPMHUC, TTPoOKa, KOpKa, JIy0, IpeBecHHa,
JIPEBECUHHBIE BOJIOKHA, TyOsHbIC BOJIOKHA, COCY/IbI,
KaMEHHCThIE KJIETKH.

XapakTepru30BaTh TUIBI PACTUTEIHHBIX TKAHEH:
oOpa3oBartenbHasi, TOKPOBHAS, POBOIAIIIAS,

TG



n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegnbvie euonl OesmenbHocmu
ooyuarowuxcs

Tabnuie! u cxeMbl: « Tkanu pacteHuit», «Opranbl

LIBETKOBBIX pacTeHU», «KOpHEBBIE CUCTEMBI»,
«Ctpoenue credmsn», «CTpoeHUe JIMCTOBOM
IIJTACTUHKID.

OobopynoBanue: )XKUBbIE 3K3EMILIIPbl KOMHATHBIX
pacTeHuli; CBETOBOM MUKPOCKOIT; MUKPOIIPEIIApaThI
TKaHEH.

JlabopaTopnas padora «/3yueHue TkaHeu
pacTeHuin

OCHOBHAs, MEXaHNYECKasl; IEPEUUCTIATh
0COOEHHOCTH MX CTPOCHUS M BBITIOTHIEMbIC
byHKIII

9.3

TxkaHM )KUBOTHBIX U
YCJI0BCKA

TkaHM KUBOTHBIX U YeI0BeKa. TUIIbI )KUBOTHBIX
TKaHEe: snuTenanbHasi, COeJMHUTENbHA,
MbllIeyHast, HepBHasg. OCOOEHHOCTH CTPOEHUS,
(GYHKUIMH M pacioyioKeHHs TKaHeH B OpraHax
JKHUBOTHBIX U YCJIOBCKA.

JdeMoHcTpanuu

Tabnuiel U cxeMbl: « TKaHu JKUBOTHBIX)», « CKEJIET

genoBekay, «lIumeBapuTebHas CHCTEMaY,
«KpoBeHocHas cuctemay, «JlpIxarenbpHas cucTeMay,
«HepsHas cucremar, «Koxa», «MpleuHas
cucTeMay.

Oo6opyaoBanue: CBETOBOM MUKPOCKOII,
MUKpOTIpenapaTbl TKaHEeH.

JlabopaTopHas padora «l3yueHne TkaHen
JKUBOTHBIX»

PackpsiBaTh coepxaHue TEPMUHOB U TOHSATHI:
SIUTENIUHN, CEKPET, MbILICYHbIE BOJIOKHA, HEHPOH,
HEUPOTIIHSL.

XapakTepu3oBaTh TKaHU KUBOTHBIX U YEJIOBEKA!
SMUTENHAIbHASA, COEIMHUTENIbHAS, MbIILICYHAS,
HEpBHAs;, MEPEUUCIISITH OCOOCHHOCTH UX CTPOCHUSI U
BBITIOJTHSIEMbIE (DYHKITUN

9.4

Opransbl. CucteMbl
OpraHoB

Opransl. BereratnuBHble 1 reHEpaTUBHBIE OPTraHbl
pacteHuil. Oprasel ¥ CUCTEMBI OPIaHOB KUBOTHBIX
1 yesnoBeKa. OyHKIMY OPraHOB U CUCTEM OPraHOB.
JdeMoHcTpanuu

Tabnuiet 1 cxembl: «Opraibl IIBETKOBBIX

PackpsiBaTh conepkaHre TEPMUHOB U ITOHATHMN:
opraH, KOpeHb, M00eT, IBETOK, IO, CeMS,
TIOJIOBBIE YKEJIE3BI, [I0JIOBBIE IIPOTOKH,
KOILYJIATUBHBIE OPraHbl, CUCTEMBI OPTaHOB.
XapakTepru30BaTh BET€TaTUBHBIC U TCHEPATUBHBIC
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memwt) Kypca yacoe odyuarowuxcs
pacrtenuii», «Kopuebie cucreMsn», «CTpoeHue OpraHbl PACTECHHIA, COMAaTHYECKUE U PETYIISITOPHBIC
cTebmsy, «CTpoeHue JTUCTOBOI MIIACTUHKNY, OpraHbl )KUBOTHBIX; IEPEUUCIIATH OCOOCHHOCTH UX
«Cxkenet uenoBekay, «llumieBapuTenbHas CUCTEMay, |CTPOEHUS U BBIITOIHIEMbIE (QYHKIIUU.
«KpoBenocHas cucremar, «/lpixatenbHasi cuctemMay, | Y cTaHaBIMBATh B3aUMOCBSI3U MEX/y CTPOCHUEM
«BpinenurensHas cucremay, « HepBHas cucrema», |OpraHoB M UX (QYHKIHSIMH.
«DHIIOKpPUHHAS CUCTEMaY. PaznuuaTh BUIIBI TKAHEH, OPraHbl U CUCTEMBI
O0opynoBanme: KUBbBIE YK3EMIUIIPHl KOMHATHBIX ~ |OpPTaHOB, B TOM YHCIIC YEJIOBEKa, Ha
pacTeHuii; repbapum pacTeHUI pa3HBIX OT/AEIIOB; MHKpOIpenapaTax, BIaXKHbIX [Tpernaparax,
CKEJIETHI II03BOHOYHBIX; KOJUIEKIIUU repOapusix 1 MEKpodoTorpadusx, Tabaumax,
0€eCI03BOHOYHBIX )KHBOTHBIX; BJIQKHBIE TIPENapaThl |MOJCIAX U MyJISDKaxX
KUBOTHBIX, CKEJIET YelIOBeKa.
JlabopaTopnas padora «3yyenue opraHoB
LIBETKOBOT'O PACTECHUS)

9.5 |Omnopa Tena opraHu3MoB 1 Omopa Temma opranuzmoB. Kapkac pactenuid. PackpriBath conepikaHre TEPMUHOB U TMIOHSTHNA:

CkeneTbl OJHOKIJIETOUYHBIX U MHOTOKJIETOUYHBIX
KUBOTHBIX.

HapyxHbliii u BHyTpeHHUI ckeneT. CTpoeHue u
THUIIBI COEAMHEHUS KOCTEH.

JdemoncTpanuu

Tabnuie! u cxembl: «CTpoeHue cTels,
«CTpoeHue TMCTOBOM IUIACTUHKNY, « CKener

YEJIOBEKa.
Oo0opynoBaHue: CKEIEThl TO3BOHOYHBIX; BIAKHBIC
npenapaTsl ) KUBOTHBIX; CKCJICT YCJIOBCKA,
PAKOBUHBI MOJIJTFOCKOB; KOJUICKIIMH HACCKOMBIX,
HUTTTOKOXUX

OTIOPHBIE CUCTEMBI, 000JIOUKH KJIETKH, (prOpUILIbI,
KapKac, Hapy>KHbIN CKeJeT (XUTUHOBBINA TOKPOB),
TUAPOCTATUYECKNN CKENIET, BHYyTPEHHUN CKEJIET,
KOCTHU (JUTMHHBIE, KOPOTKHUE, IIJIOCKUE), COSTUHEHNUS
KOCTEH, HEMOJIBUKHBIE (ILIBbI), OITYHIOBI)KHBIE,
HOJIBM)KHBIE (CYCTaBbl), OT/IEIIBI CKEIeTa
MT03BOHOYHBIX )KUBOTHBIX: YEPEIl, OCEBON CKEJIET
(TTO3BOHOYHMK, TpyAHAs KJIETKa, XOp/a), mosica
KOHEYHOCTEH, CBOOOJHBIE KOHEUHOCTH.

OnurceIBaTh HAPYKHBIA U BHYTPEHHUHN CKEJIETHI
KUBOTHBIX, CTPOCHHE U THUIIbI COETUHEHHS KOCTEH.
VYcTaHaBnuBaTh B3aUMOCBSI3U MEX/1y CTPOCHHEM
OTIOPHBIX CUCTEM U UX (YHKIMSIMU B OPraHU3MeE.
CpaBHUBATbH CTPOECHNE OIIOPHBIX CUCTEM PACTEHUN U
KUBOTHBIX
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memwt) Kypca uacoe odyuarowuxcs
9.6 |/IBmxeHHne OpraHu3MOB 1 JIBr>keHue OpraHu3moB. J{BUKEHHE PackpeiBath copep:kaHue TEpPMUHOB U TOHATHM:
OJTHOKJIETOYHBIX OPraHU3MOB: aMEOOHIHOE, JBUKEHUE, JBUTATEIIbHbIE OPTraHEeIbl, JIBUKECHUE
KT'YTUKOBOE, PECHUYHOE. npocTeimux (aMéoouHOe, KTy TUKOBOE,
JIBu>KeHHe MHOTOKJIETOYHBIX PACTCHUIA: TPOMU3MBI | PECHUYHOE), IBUKEHUE PACTEHUH (TPOIU3MBI,
Y HACTHH. HACTHH ), MBIIIIEYHbIE CUCTEMBI (COKpaTUTEIbHBIC
JIBu>KeHHE MHOTOKJIETOYHBIX KHUBOTHBIX U BOJIOKOHIIa, KOKHO-MYCKYJIbHBIM MEILIOK, CKEJIEeTHas
4eJoBeKa: MblleyHas cucrema. Pedexc. MYCKyJIaTypa), CKEJIETHAasl MbIIILA (MBIILIEYHOE
CkerneTHbI€ MBIIILIBI U UX padoTa. BOJIOKHO, MUO(UOpUILIIA), BHICIINE IBUTATEIIbHBIC
JdeMoHcTpauuu LEHTPbI, padoTa MbILIL] (JBUrATEIbHAS,
Tabauie! v cxembl: «OJHOKIIETOUHBIE BOJOPOCIN», |COMATHYECKas), MBILIEYHOE YTOMJICHUE.
«IIpocreiimmey, «CTpoeHHE MBIIILBIY, XapakTepu30BaTh BUIbI JBUKEHUS OJJTHOKIETOUHBIX
«MBpblleyHas cucremar» Y MHOT'OKJIETOYHBIX OPIraHU3MOB.
OnuceIBaTh CKEIETHHIE MBIIIIBI U UX paboTy.
Y cTaHaBiIMBaTh B3aUMOCBSI3b MEKIY CTPOEHUEM
OTIOPHBIX CUCTEM M JIBUKEHUSIMU OPTaHU3MOB
9.7 |IluTanme opraHU3MOB 3 [Tutanue opranusmos. [lornomenne BoabI, PackpeiBath copep:kaHue TEpMHUHOB U TOHSTHI:

YIIEKUCIIOrO Ira3a U MUHEPAIbHBIX BEIIECTB
pacTeHUsAMH.

IIuranue KUBOTHBIX.

BHyTpUIIONI0CTHOE U BHYTPUKIIETOYHOE
nuuesapenue. I luranue no3BOHOYHBIX )KUBOTHBIX.
OTtaensl MUIIEBAPUTEIBHOIO TPAKTA.
[InmeBapuTenbHbIE )KEE3Bl.

[InmeBapuTenpHas cucTemMa 4elloBeKa.
JdeMoHcTpauuu

Ta0auikl ¥ cXeMbl: «KHIIIeUHOIIOIOCTHEISY,

«[TumeBapurenpHas cuctemMa», «CxemMa muTaHUS
pacTeHHu».

Oo0opynoBaHue: )KUBbIE SK3EMILISIPbl KOMHATHBIX
pacTeHuii; 000pya0BaHUE ISl JEMOHCTPALUU

MUTaHUE, MUIIEBapEHUE, TUILEBAPUTEIbHbIE
BaKyOJI!, KMILIEYHAs I10J0CTh, TUIIEBAPUTENBHAS
TpyOKa, MUIIEeBAPUTEIbHBIA TPAKT,
IUILEBAPUTEIIBHBIE JKEIIE3bI, TUILEBAPUTEIbHBIC
COKH.

XapakTepru30BaTh MUTAHUE )KUBOTHBIX;
BHYTPHUIIOJIOCTHOE U BHYTPUKJIETOUHOE
MUIIEBapEeHNUE.

Pa3znuuats Ha n300pakeHusx (cxemax, Tabauax,
MYJISKaX) OTJIENbI MUIEBAPUTENILHOTO TPAKTa U
MULIEBAPUTENBHYIO CUCTEMY UEJIOBEKA.
VYcTaHaBIMBaTh B3aMMOCBSI3U MEKY CTPOEHUEM
OpraHoOB MUIIEBapEHUs

12°]



Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memuwl) Kypca yacoe odyuarowuxcs
IIOYBEHHOT'0 ¥ BO3/YIIHOI'O IIUTAHUS PACTEHUH,
paclierieHust Kpaxmaia u 6eJKoB o1 IeHCTBUEM
(hepmeHTOB

9.8 |Ipixanue opranu3mMoB 2 Jlpixanue opraHu3MoB. J[pIxaHue pacTeHHIA. PackpeiBaTh copepkaHre TEPMUHOB U TOHATH:
Jpixanue »uBOTHBIX. uddy3us razoB uepes nbixanue, 1ud@y3usi, KOKHOE JbIXaHUE, OpraHbl
MIOBEPXHOCTh KJIeTKU. KojkHOE JibIXaHue. JIBIXaHUS, TbIXaTCIIbHBIC IBIKECHUS, IBIXaTCIbHBIN
JbixarenpHas noBepxHOCTh. JKabepHoe 1 NErouHoe |LEeHTP, JIEroYHbIe 00BEMBI, )KU3HEHHASI EMKOCTh
npixaHue. JIpixaHue Mo3BOHOYHBIX )KMBOTHBIX U NETKUX.
YesloBeKa. DBOJIIOIIMOHHOE YCIOKHEHHE CTPOCHUs | XapaKTepu30BaTh IbIXaHUE PACTEHUI; JbIXaHHUE
NErKUX MO3BOHOYHBIX )KUBOTHBIX. KUBOTHBIX U YEIIOBEKA.
JlpixaTenpHasi cucTeMa 4elloBeKa. OnuceIBaTh 3BOIOIIMOHHOE YCII0KHEHHUE CTPOCHUS
MexaHu3M BeHTUJISAIUH JIETKUX Y ITULL U JETKUX TO3BOHOYHBIX KUBOTHBIX.
MJICKOUTAIOMUX. Perynsius ApIxanus. Paznuyath Ha M300pakeHusX (cxemax, Tabaumax,
JlpixaTeabHble 00BEMBI. MyJIshKax) AbIXaTeIbHYI0 CUCTEMY YeJIOBEKa.
JemoHcTpanum OnuceiBaTh MEXaHU3M BEHTHIIALNHN JIETKAX Y TITHII
Tabnuie! v cxembl: «JlpIXxaTeabHas CUCTEMAY. 1 MJIEKOTIUTAIOLIMX. Y CTAHABIMBATh B3aUMOCBS3U
Oo6opyaoBanue: 000py1I0BaHUE SISl IEMOHCTPAIIUMH | MEXKIY CTPOCHHEM OPTaHOB JIBIXaHHS U UX
OTIBITOB 10 U3MEPEHUIO JKU3HEHHON EMKOCTH (GYHKIIUSMU B OpraHu3Me
NETKUX, MEXaHU3Ma JIBIXaTEIbHBIX TBUKEHUHN

9.9 | TpancnopT BewecTB y 2 Tpancnopt BemiecTB y opranu3MoB. TpancnopTHbie | PackpbIBaTh co/iep:kaHre TEPMUHOB U TIOHATHI:

OpraHu3MoOB

CUCTEMBI pacTeHUN. TpaHCIIOPT BELIECTB y
KUBOTHBIX. KpoBeHOCHas cucTteMa u €€ opraHsl.
KpoBeHocHas cucrema Mo3BOHOYHBIX )KUBOTHBIX U
yenoseka. Cepale, KpOBEHOCHBIE COCYIbI U KPOBb.
Kpyru kpoBooOpatienus. BOIIOIMOHHBIC
YCIJIOKHEHUsI CTPOCHUS KPOBEHOCHOU CHCTEMBI
[I03BOHOYHBIX KUBOTHBIX.

PaGora cepama u e€ perymnsiusi.

JdeMoHcTpauuu

TPAaHCHOPT BEIIECTB, TPAHCIIOPT Y PACTEHHUH,
KpPOBC€HOCHAasd CUCTEMA KMBOTHBIX, KPOBb, ITJIa3Ma,
(hopMeHHbIE TEMEHTHI, KPOBOOOpaIeHHE, KPyTH
KpOBOOOpAIEHUsI, CEPICUHBIN UK,
aumdoobparienue, tumda, TuMpaTHIECKIE
cocyabl, TMM(paTHUECKue Y3IIbl, BHYyTPEHHAS Cpefia
OpraHusma.

XapakTepu30BaTh TPAHCIIOPT BEIIECTB Y PaCTeHUN
n 6eCH03BOHO‘-IHBIX JKUBOTHBIX.
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
IIpozpammmnoe cooeprrcanue
n/n (memuwl) Kypca uacoe obyuarowuxcsa
Tabnuie! u cxeMbl: «Opranbl BETKOBBIX OnuceiBaTh KPOBEHOCHYIO CUCTEMY JKUBOTHBIX U
pactenuit», «KopHesbie cuctems», «CTpoeHune YeIl0BeKa.
crebust», «CTpoeHHe TMCTOBON IIIACTUHKI, PaznuuaTh Ha M300paxkeHusx (cxemax, TabuLax,
«KpoBeHocHas cucrema», «KpoBeHOCHBIE CUCTEMBI | MYJISDKAaX) KPOBEHOCHYIO U JIMM(AaTHUECKYIO
IT03BOHOYHBIX KHUBOTHBIX» CHUCTEMY 4Y€JIOBEKa.
YcTraHaBaMBaTh B3aUMOCBSI3U MEXKIY CTPOSHUEM
OpraHoB KPOBOOOpAIICHHS U UX (QYHKIUSIMU B
opraHuzme
9.10 |Beinenenue y 1 Brinenenue y opranuzmoB. Beiienenune y pacreHuid. | PackpsiBaTh coiepkaHue TEPMUHOB U ITOHATHI:
OpPraHUu3MOB Boiaenenue y xkuBoTHbIX. COKpaTUTEIbHBIE BBIJICJICHUE, TYTTal|s, JIUCTOIA, COKPATUTEIbHbBIE
Bakyosid. Opransl Beiaenenus. @unprpanys, BaKyOJIU, U3BUThIE KAHAJIbIIbL, 3BE314aThIC KIETKHU,
ceKpelus 1 00paTHOE BCaChIBAHUE KaK MEXaHU3MBbI | BBIICIUTENbHbIE TPYOOUKH, MAJILIIUTUEBBI COCYJIbI,
paloThl OpraHoB BblJeneHUs . CBsI3b OJIOCTH TeJa € | TI0YKHU, MOYETOUHHUK, MOYEBOH ITy3bIpb, HE(POH,
KPOBEHOCHOH U BBIICIUTEIBHON CHCTEMAMM. Moua.
Brigenenue y no3BOHOYHBIX )KMBOTHBIX U U€JIOBeKa. | XapaKkTepu30BaTh IPOLECC BBIJICIEHUS Y PACTEHUM
[Touku. Ctpoenue n GpyHKIMOHUPOBaHUE HE(YPOHA. |H KUBOTHBIX.
OO6pazoBaHue MOYH y YEJIOBEKA. Paznnuats Ha 300pakeHusX (cxemax, Tabaunax,
JemoHcTpanun MyJISKaX ) BBIAEIUTENBHYIO CUCTEMY YEJIOBEKA.
TaGnuiel u cxembl: «BblaenuTenabHas cucTeMay OnwuceiBaTh MeXaHU3M (YHKIIMOHUPOBAHUS
HepoHa; mporecc 00pa3oBaHUS MOYH.
VYcTaHaBaMBaTh B3aUMOCBSI3U MEKIY CTPOEHUEM
OpraHOB BBIICTCHUS U UX (PYHKIUIMH
B OpraHu3Me
9.11 |3ammra y OpraHu3MOB 2 3amuTa y OpraHu3MoB. 3aliuTa y OMHOKJIETOUHbIX | PackpbiBaTh cojiep:kaHue TEPMUHOB U MOHSATHI:

opranu3mMoB. Criopbl OakTepHil U LHUCTHI
MIPOCTEUIIHNX.

3amuTa y MHOIOKJIETOUHBIX pacTeHui. KyTukya.
CpencTBa MacCUBHOM M XMMHUYECKOH 3aIUTHI.
OUTOHLUABL.

Karcysa, 3HI0CIopa, IUCTa, KyTUKYJa, CPEICTBA
MaCCUBHOM 3aIIUThI, CPEICTBA XUMUUYECKON
3alllUThl, KOXKHBIE TOKPOBBI, UMMYHHUTET,
MMMYHHasl CUCTEMa, AHTUT€H, aHTUTEJIO.
XapakTepu30BaTh BU/IbI 3aIIUTHI Y OJJHOKJIETOYHBIX
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memuwl) Kypca yacoe odyuarowuxcs
3amura y MHOTOKJIETOYHbBIX )KUBOTHBIX. [IOKPOBBI | M1 MHOTOKJIETOUHBIX OPIaHU3MOB.
Y UX [POU3BOJIHBIC. 3alllMTa OpraHU3Ma OT OnuceiBaTh CTPOEHUE KOKHBIX TOKPOBOB U UX
6ose3neil. IMMyHHas cucTeMa 4eoBeKa. pou3BOIHBIX. Pa3nuuaTsh Ha M300pakeHUsIX
KieTounslii ¥ ryMOpalibHbIN UMMYHUTET. (cxemax, Tabnunax, MyJisKax) Opranbl HIMMYHHOM
Bpoxaéunsiii 1 mpuoOpeTEéHHbIN cieMUUECKHA | CHCTEMBI YeJIOBEKa.
UMMYHUTET. Teopus KIOHAIbHO- CEJIEKTUBHOTO YcTaHaBiIMBaTh B3aUMOCBSI3U MEXy CTPOCHUEM
ummynurera (I1. Opnux, ®.M. bepser, OpraHoOB 3aLIUTHI U UX QYHKIUSAMU B OPraHU3ME
C. Tonerana).
BocnanurenbHble OTBETHI OPraHU3MOB.
Ponb BpokA€HHOr0 MMMYHUTETA B Pa3BUTHU
CUCTEMHBIX 3200JIeBaHUI.
JdemoncTpanun
Tabauiet u cxembl: «Koxay, « AMmyHUTET,
«Ctpoenue credis», «CTpoeHue TMCTOBON
TUTACTUHKI

9.12 | Pa3apakuMoCTh | 2 Pa3gpaxuMocTh U peryssiys y OpraHu3MoB. PackpsiBaTh conep:kaHre TEPMUHOB U ITOHSATUN:

perysuus
y OpPraHu3MOB

Pa3I[pa)KI/IMOCTI> Y OAHOKJICTOYHBIX OPTaHU3MOB.

Takcucsl. PazapaxuMoCTh U peryisanus y paCTeHHMN.

PocroBrlie BeliecTBa 1 MX 3HAYECHUE.

HepBnas cucrema u penekTopHas perynsiuus y
JKUBOTHBIX. HepBHas cucrema u e€ OTebl.
DBOJIIOILIMOHHOE YCIIOKHEHUE CTPOEHUSI HEPBHOM
CHUCTEMBI Y ®KUBOTHBIX. OTJIETbI TOJJOBHOT'O MO3Ta
MTO3BOHOYHBIX KUBOTHBIX. Pediekc n
pednexkropHas ayra. be3ycinoBHbIE U YCIOBHBIE
pedaeKch.

['ymopanbHas peryssanus 1 SJHIOKpUHHAS CUCTEMA
YKUBOTHBIX U 4yesnoBeka. JKene3bl 3HT0KpUHHOMN
CUCTEMBI U KX TOPMOHBI. /[eliCTBHE TOPMOHOB.
B3anMOCBsI3b HEPBHOM U 3HIOKPUHHOMN CUCTEM.

pa3apakuMOCTb, PETYJISLINSL, TAKCUCHI, POCTOBBIE
BeIlleCTBa (AyKCHHBI), HEPBHAsI CUCTEMA,
pedaexTopHas perynsaus, pediexc,
pedaexTopHas 1yra, nepeaHui MO3T,
IIPOMEXYTOYHBIN MO3T, CPETHUN MO3T, MO3KEUOK,
IIPOJIOJITOBATHIM MO3T, BEr€TaTUBHAs HEPBHAS
CUCTeMa, TyMopajbHas peryJisius, TOpPMOHBHI,
SHJOKpPUHHAS CUCTEMa, TUIIOTaTaMo-
runogusapHas cuctema.

XapakTepru3oBaTh Pa3apaKUMOCTb y
OJTHOKJIETOYHBIX OPTaHU3MOB U pe(IEKTOPHYIO
PETYJISILMIO Y )KUBOTHBIX.

Paznuuath Ha n300paxeHusx (cxemax, Tabmumnax,
MYJISKaX ) HEpBHYIO CUCTEMY M €€ OTIENbl; OTENbI
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n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegnbvie euonl OesmenbHocmu
ooyuarowuxcs

l'unoranamo-runoguzapHas cucrema.
JdemoncTpanuu

[optpert: N.II. T1aBnos.

Tabauiel u cxeMbl: «CTpoeHUE THIIPBIY,

«Crtpoenue mianapun», « BHyTpeHHnee ctpoenue
JO’KJIeBOTO uepBs», «HepBHast cuctema prioy,
«HepsHas cucrema narymkn», «HepBHas cucrema
npecMbIKaroImuxcsy, «HepBHas cuctema nTumy,
«HepBHas cucrema muekonuTaromux», «HepsHaas
CUCTEMA YEJIOBEKa», « JHJIOKPUHHAS CUCTEMa,
«Peduekcy.

OobopynoBanue: MOJI€JIM TOJIOBHOI'O MO3ra
Pa3IMYHBIX )KUBOTHBIX

TOJIOBHOT'O MO3Ta IMO3BOHOYHBIX )KHBOTHBIX.
OnuceIBaTh F'yMOPAJIBHYIO PETYIISIUIO Y
KUBOTHBIX.

Paznuuare Ha M300pakeHMIX (CxemMax, TadIuIax,
MYJIsKax) SHIOKPUHHYIO CUCTEMY KUBOTHBIX U
YeIIoBeKa.

HasbiBats xkene3pl S9HAOKPUHHON CHCTEMBI
YeJI0OBEKa 1 BhIpadaThIBAGMbIE MU TOPMOHBI.
OnuceIBaTh ICHCTBUE TOPMOHOB.
YcTaHaBIMBaTh B3aUMOCBSI3U MEXK/Ty CTPOCHHEM
OpPTraHOB HEPBHOW U HJIOKPUHHON CHCTEM H UX
(GyHKIUSMU B OpraHU3Me.

XapakTepru30BaTh IBOIIOIIMOHHOE YCIOKHEHHE
CTpOEHHS HEPBHOM CHCTEMBI Y 5KMBOTHBIX

HToro yacos 1o TeMme

21

10 |Tema «Pa3MHo:keHHe U Pa3BUTHE OPTaHM3MOB»
10.1 | Dop™mBbI pa3sMHOKEHUS 1 ®opMbl pa3MHOXKEHHS OPraHU3MOB: Oecronoe PackpeiBaTh coiep;kaHue TEPMUHOB U TIOHATHUI:
OpPraHU3MOB (BKIJIIOUAs BereTaTMBHOE) U MoJI0BOE. Buibl pa3MHOKEHUE, IPOCTOE JIETIEHUE, TIOYKOBAHUE,

0€ecroJIoro pa3MHOXKEHUS: TOYKOBaHUE,
CiopyJnsLus, pparMeHTalus, KIOHUPOBaHHE.
JdeMoHcTpauuu

Tabnuiel u cxeMbl: «BereTaTUBHOE Pa3MHOKECHHUEY,
«Twumsr 6ecniosioro pa3MHOXKeHUsD», «PazMHOKEeHNE
XJIaMUJIOMOHA/Ib1», «Pa3MHOKEHHE IBIJICHBDY,
«Pa3MHOXeHHE TUAPDHI»

CTOPYJISALINS, BEreTaTUBHOE Pa3MHOXKEHHE,
(hparMeHTaIus, KJIOHUPOBAHUE, TAMETHI,
criepMaTo30u 1 (CriepMuit), sIMIeKIeTKa, 3UroTa,
KOHBIOTAITHSI.

[lepeuncnsaTs ocoOeHHOCTH OECTIOIOr0 U MOJIOBOTO
Pa3MHOXEHHUS OPTaHU3MOB. XapaKTepPH30BaTh
CYIITHOCTB U ()OPMBI OECTIONIOTO Pa3MHOKEHUS
OpPraHu3MOB; OMOJIOTHUECKOE 3HaUeHue 0eCcroIoro
Pa3MHOKEHHSL.

PaznuuaTh criopy Kak CrenuaIn3upoBaHHYIO
KJIETKY, TIPeAHa3HAaYeHHYIO0 I OECIoIoro
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n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegnbvie euonl OesmenbHocmu
ooyuarowuxcs

pa3MHOXKEHHUs, U criopbl 6akTepuii. OOBACHITD
IPEHMYIIECTBA IIOJIOBOTO Pa3MHOKEHHS HAJI
0€eCIOJbIM.

PackpeIiBaTh poIIb KIIOHUPOBAHUS B CEJICKIIUH U
CEIIbCKOM XO03SIiCTBE

10.2

[TosoBOE pa3MHOKEHHE.
Merio3

[TonoBoe pazmuoxenue. [1o10BbIE KIIETKH, WIH
rameTsl. Meio3. Ctaguu meitosa. [loBenenue
XpOMOCOM B Meiio3e. KpoccuHrosep.
buonornueckuii cMbICI M€03a U TTOJIOBOTO
nporecca. Meio3 1 ero MecTo B )KU3HEHHOM LIUKIIE
OpPraHU3MOB.

Pemenwue 3a1a4 mo MUTOI0THH (M3MEHEHUE
TeHETUYECKOTo Habopa KIETKU BO BPEMS MUTO3a).
JdeMoHcTpanuu

Tabnuibl u cxeMbl: «Meio3y, «XpoMoCOMBDY

PackpsiBath conepxaHue TEPMUHOB U TOHATHI:
Mei03, OMBaJICHTHI, KPOCCUHTOBEP, MHTEPKUHE3,
HE3aBUCHMOE paclpe/IesIeHNe; KPOCCUHTOBEP.
Paznuuars Ha n300pakeHUsX (Cxemax, Ta0IuIax)
¥ MUKpOTIpenaparax 3peiible MOJIOBbIe KIETKU
MJIEKOTIUTAIONIUX U OPTaHbl PA3MHOXKEHUS
BBICILIUX PACTEHUH.

PackpbiBaTh CyIIHOCThH Me#03a, XapaKTepH30BaTh
€ro OT/IEIbHBIE CTAUH.

Ornpenenats MeCToO Mei03a B dKU3HEHHBIX ITUKJIAX
pa3IUYHBIX OPraHU3MOB.

OOBsICHATD OUOTOTUIECKUN CMBICTT
KPOCCHUHIOBEpA, OMUCHIBATh €I0 MEXAHU3M.
CpaBHHMBATh MEH03 C MUTO30M; Pa3InvaTh
OT/IEJIbHBIE UX CTAJANN Ha MUKPOIIpEnapaTax u
M300paKeHUsX (CXeMax, Ta0InIax).

PackpbiBaTh 3BOIOIIMOHHOE 3HAYEHHE TTOJIOBOTO
pa3MHOKEHHUsI OpraHu3MoB. PemaTs 3agaun

10.3

I'ameTorenes.
O6pazoBanue u
pa3BUTHE MTOJIOBBIX
KJICTOK

[IpenzaponpimueBoe passutue. I'amerorenes y
*KUBOTHBIX. [TomoBeIe xkene3sl. OOpazoBaHue u
pa3BUTHE NOJIOBBIX KJIETOK. CriepmMaToreHes u
ooreHes. CTpoeHHE MOJIOBBIX KIETOK.
OmnotoTBOpEeHUE U YMOPHOHATIEHOE Pa3BUTHE
KHUBOTHBIX. CITOCOOBI OTIOIOTBOPEHUS: HAPYKHOE,

PackpsiBaTh conep:kaHre TEPMUHOB M ITOHATHMN:
raMeTOT€He3, CIIEPMATOr€HES, OOTEHE3,
CEMEHHUKH, SUYHUKHU, CIIEPMATOTOHUH,
CIIEPMATOLMTBI, CLIEPMATUABI, CLIEPMATO30UIBI,
OOT'OHMH, OOLIUTBI, ITOJISIPHBIE TEIIbLIA, AULICKIICTKA,
aKkpocoma.
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memuwl) Kypca yacoe odyuarowuxcs
BHyTpeHHee. [lapTeHorenes. [lepeuncnsTh cTaguu raMeTOreHe3a y JKUBOTHBIX.
JemMoHcTpanum OnuceIBaTh NpoOIeCC raMeTOreHe3a U €ro Mepuo/ibl,
Tabauiet u cxembl: «I"amerorenes», «CtpoeHue CTpOCHHE MOJIOBBIX KIIETOK.
SIMIIEKJIETKH U CTIEPMATO30U1a%. Pa3znuyath ocoO0eHHOCTH criepMaToreHes3a u
OobopynoBaHue: CBETOBO MUKPOCKOIT; OOTeHe3a.
MUKpOIpEnaparsl sIMIEKIETOK U ciepMaTo30u10B. | OmHUChIBaTh IPOLIECCHI OCEMEHEHUS U
JlabopaTropnas pabdora «/3yuenue cTpoeHus OTUIOZIOTBOPEHUS, PA3HbIC BAPUAHTHI
II0JIOBBIX KJIETOK Ha TOTOBBIX MUKpOIIpEnapaTax» napTeHOreHe3a

10.4 | UaauBuyansHOe 2 WNHnuBuayanbHOE pa3BUTHE OPraHU3MOB PackpsiBath coepxaHue TEPMUHOB U TOHATHI:

Pa3BUTUC OPIraHU3MOB —
OHTOI'CHEC3

(oHTOTCHE3).

DOMOpHOIOTHS — HAayKa O pa3BUTHH OPraHU3MOB.
Mopdgoecenesz — oona uz enasHvlx npooaem
ambpuonocUU.

Konyenyusa mopgocenos u mooenu mopghozenesa.
Cranuu sMOpuoreHesa >kMBOTHBIX (Ha pUMeEpe
JSATYILKH).

Hpobnenue. Tumnsl 1podieHus.
Jlemepmunuposantoe u HeOepMUHUPOBAHHOE
opobnenue. bnacmyna, munwvl 61acmyn.
OcoGenHocTy ApOoOIECHUS MIIEKOMUTAIOIIHX.
3apobIIeBbIe JIUCTKH (TacTPyISAIus). 3aKiaaKa
OpraHOB U TKaHEW U3 3apObIILIEBHIX JIUCTKOB.
B3aumHoe BnusiHUE YyacTel pa3BUBAIOIIETOCs
3aposiia (3MOpHOHATBHAS MHIYKIINS ). 3aKIIaKa
IJIaHa CTPOEHUS )KMBOTHOTO KaK pe3yJbTaT
HEepaApXUYECKUX B3aUMOAECHCTBUY TeHOB. Binsinue
Ha YMOpPHOHATBLHOE PA3BUTUE PA3TUYHBIX (PAKTOPOB
OKpYKarollIeu Cpebl.

JdeMoHcTpauuu

[oprper: X. [lIneman.

OILI0JIOTBOPEHUE, 3UT0Ta, OJIACTOMEP, AKPOCOMHAS
peakiusi, MPOHYKJIEyC, MapTEHOTeHe3,
sMOpuoreHes, Ipobienue, 6aactyna, Mopya,
ractpyia, HelipyJia, OpraHoreHes, SKToiepMma,
Me30/iepMa, SHTOIEpMa, IIEJIOM, HepBHast TpyOKa,
Xopaa, kuieyHas Tpyoka. Onpenensrsb
SMOPHOHATBHBIN TEPUOJT PA3BUTHS OPTaHU3MA H
OIMCHIBATH OCHOBHBIE 3aKOHOMEPHOCTH
IpobneHus: — 06pa3zoBaHUE OJJHOCTIOWHOTO
3apo/ibllia — OJIaCTyJIbI; 3aBUCUMOCTD X012
IpoONIeHusl OT KOJIMYECTBA JKEJITKA B SIMIIEKIIETKE;
racTpyJsIUIO U OPTraHOTEeHE3.

OOBsacHATD dTanbl AU} epeHIMPOBKY TKaHEeH,
00pa30BaHUs OPTaHOB M CHCTEM OPTaHOB.
XapaKkTepHu30BaTh PETYISIIIAI0 YMOPHOHAITEHOTO
Pa3BUTHS; IETEPMHUHAILINIO M SMOPHUOHATBHYIO
WHIYKITHIO; TCHETUYSCKUH KOHTPOJIb Pa3BUTHSL.
O060CHOBBIBATH BpEAHOE BO3/ICHCTBUE TA0AYHOTO
JIbIMa ¥ aJIKOTOJISl Ha X0J1 SMOPUOHATILHOTO U
MOCTAIMOPHOHATBHOTO Pa3BUTHUS OPTaHU3MA
YeJIoBeKa
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memuwl) Kypca yacoe odyuarowuxcs
Tabauie! 1 cxeMbl: « OCHOBHBIE CTaAUHU
OHTOTEHE3a.
OobopynoBanue: mozaenb «L{ukn pazButus
JSITYTLIKA

10.5 |PocT u pazButue 2 Poct u pa3Butue xxuBoTHbIX. [locTamMOpuoHansHbIi | PackpbiBaTh coiepkaHne TEPMUHOB U TTOHSITHIA:

YKUBOTHBIX nepuo. [IpsiMmoe u HenpsiMoe pa3BUTHE. OHTOI'€HE3, IOCTAIMOPUOHAIBHOE Pa3BUTHE,

PasButne ¢ meramopho30M y 6€CIIO3BOHOYHBIX U | MeTaMOop(]o3, TMINHKA, POCT, CTAPEHUE, CMEPTh.
MMO3BOHOYHBIX KUBOTHBIX. bronornyeckoe XapakTepu30BaTh IOCTIMOPUOHAIBHBIN IEPUOJL
3HAQYEHHE MPSAMOTO U HETIPSIMOTO Pa3BUTHS, UX Pa3BUTHSI OpraHu3Ma U €ro OCHOBHBIE ()OPMBI.
pacnpocTpaHeHue B nmpupoze. Tumsl pocta XapakTepus3oBaTh NPSIMOE PA3BUTHE U €TI0
KHUBOTHBIX. DAKTOPHI PETYISAILUU POCTA KUBOTHBIX | IEPUOJIBI.
u yenoBeka. CTaauu MocTaMOPUOHAIBHOTO W3narats copepxanue TeOpUii CTapeHUs
pa3BUTHA Y )KUBOTHBIX U 4YenoBeka. [lepruoabl OpPTaHU3MOB.
OHTOTreHe3a uenoBeka. CTapeHue u cMepTh Kak OOBsCHATD OMOTOTUYECKUN CMBICT PA3BUTHUS C
OMOJIOrMYECKHE MTPOLIECCHI. MeTamop(ho3om
JdeMoHcTpanuu
Tabauie! u cxeMmsl: «IIpsmoe u HenpsaMoe
pa3BuTHE», «Pa3BuTHE Malickoro xykay, «PazButue
capanumny, «Pa3BUTHe JIATYIIKN.
IIpakTHyeckasi padora «BpIsiBIEHNE TPU3HAKOB
CXO/ICTBA 3apOAbIIIEH MTO3BOHOYHBIX )KUBOTHBIX)

10.6 |Pa3mHOXeHUE 2 Pa3zmHOXeHUE U pa3BUTHE PACTEHUM. PackpeiBath cogep:kaHue TEpPMHUHOB U TOHSTHI:

pa3BUTHE PACTEHUI

lMametoduTt u ciopodut. Meiio3 B )KU3ZHEHHOM
LAKJIE PACTEHU.

O06pazoBaHue CIop B MPOIEcce Melo3a.
I'amerorenes y pacreHui.

On1og0TBOPEHKE U PA3BUTUE PACTUTEIBHBIX
OpraHu3mMoB. J[BOMHOE OIUIOJOTBOPEHUE Y
LIBETKOBBIX pacTeHHi. OOpa3oBaHue U pa3BUTHE

rameTopuT, ciopoduT, aHTEPUIUN, APXECTOHHH,
3apOCTOK, MEracropa, 3apo/IbIIeBbIi MEIIOK,
CHUHEPTH]IBI, aHTUTIO/IBI, MUKPOCTIOPA, TTEUIBIIEBOE
3€pHO, IBOMHOE OIJIOJOTBOPEHUE, POCT,
MepHcTeMa, KaMOUii, Mepro/ibl OHTOTeHEe3a
LIBETKOBBIX paCTEHUM.

XapakTepru3oBaTh 0COOCHHOCTH OECIIOIOT0 U
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammmnoe codeprcanue
n/n (memwt) Kypca yacoe odyuarowuxcs
CEMEHH. MIOJIOBOTO Pa3MHOXKECHHUSI [IBETKOBBIX PACTCHHIA.

MexaHu3MBl peryssiiuyi OHTOT€HE3a Y PaCTeHUN U
YKUBOTHBIX.

JdemoncTpanmuu

Hoptper: C.I'. HaBamuH.

Tabauie! u cxeMbl: «/[BOWHOE OIJIOJOTBOPEHUE Y

LIBETKOBBIX pacTeHui», «CTpoeHue cemMsiH
OJIHOJIOJIbHBIX U JBYJOJIbHBIX PACTCHUIN,
«OKM3HEHHBIN UK MOPCKOM KaITyCThD»,
«Kn3HeHHBIN UK MXay, «  KU3HEHHBINA ITHKIT
MaropOTHUKAY, « KU3HEHHBIH IIUKIT COCHBD».
JlabopaTopHasi pa6ora «CTpoeHHe OPraHoB
Pa3MHOKEHHUS BBICIIUX PACTEHUID)

Bb1iensitb 0c00EHHOCTH IPOTEKAHUS
raMeToreHesa y BETKOBBIX pacTeHuil. ONuchIBaTh
IpoIecC ABOHHOIO OIJIOAOTBOPEHUS Y LIBETKOBBIX
pacTeHuil 1 OOBICHATH €ro MPEUMYIECTBA 10
CPaBHEHHUIO C OIJIOJOTBOPEHUEM Y CIIOPOBBIX U
rOJIOCEMEHHBIX

Htoro gacoB 1o Teme 12
11 |Tema «I'eHeTHKA — HAYKA O HACJIEICTBEHHOCTH U M3MEHYHBOCTH OPraHU3MOB»
11.1 |WcTopus cTaHOBIICHUS U 1 Hctopust cTaHOBIIEHUS U pa3BUTHUSI TEHETUKU KaK PackpeiBath cogep:kaHue TEpMHUHOB U TOHSTHI:
pa3BUTHs TEHETUKHU KaK Hayku. Pabotel I'. Mennens, I'. Jle @pusa, T€HETHKA, I'€H.
HayKH T. Moprana. JleMOHCTpUpOBATh 3HAHUSI UCTOPUH
Posb oTeuecTBEHHBIX YUEHBIX B pa3BUTUHU BO3HUKHOBEHHUS T€HETUKH.
renetuku. Pabotsl H.K. Konbriosa, H.W. BaBuiiosa, | Xapakrepr3oBaTh OCHOBHBIE 3TAIbl PA3BUTHS
A.H. Benosepckoro, I'./]. Kapneuenko, T€HETUKU KaK HAyKH
10.A. ®ununaenxo, H.B. Tumodeesa-PecoBckoro.
JdeMoHcTpauuu
[Moptpetsr: I'. Mennens, I'. [le ®pus, T. Mopras,
H.K. Konsnos, H.W. Basunos, A.H. benozepckuid,
I'.J1. Kapnieuenko, FO.A. ®unumnyeHko,
H.B. Tumodees-PecoBckuii
11.2 | OcHOBHBIC IOHSITHS U 1 OCHOBHBIE TEHETUYECKHUE TTOHATHUS U CUMBOJIBI. PackpeiBath copep:kanue TEpMUHOB U TOHATHUM:

CHUMBOJIbI TCHETHKHU

I"'omonoruyunnie XPOMOCOMBI, aJIJICJIIBHBIC I'CHBI,

HaCJICACTBEHHOCTh, HACJIICAOBAHUEC, H3BMCHUYHNBOCTD,
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n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegnbvie euonl OesmenbHocmu
ooyuarowuxcs

aIbTepHATHBHBIC IPU3HAKH, IOMUHAHTHBIN U
peliecCUBHBIN IPU3HAK, TOMO3UI0Ta, TETEPO3UTOTA,
YHCTas JINHUSA, THOPUADBI, T€HOTHUII, (PEHOTHII.
OcHOBHBIE METO/bI T€HETUKHU:
TUOPUA0IOTHUECKUMA, TUTOJIOTHUYECKHH,
MOJIEKYJIAPHO-TEHETUYECKUM.

JdeMoHcTpauuu

Tabuisl: «MeTobl FeHETHKHY, « CXEMBI
CKPEIIUBAHUS.

JlabopaTopnasi pa6ora «/[po3oduna kak 00bEKT
TeHETUYECKUX HCCIIEJOBAHUI

TeHOTHII, JEHOTHII, TEHOM, JIOKYC, XPOMOCOMBI,
aJlJIeJIbHbIE T€HBI (AJIJIeIIN ), alIbTepHATUBHbIC
IIPU3HAKU, TOMO3UI0Ta, FETEPO3UT0Ta,
JOMMHAHTHBIN IIPU3HAK, PELICCCUBHBIN IIPU3HAK,
qucTas JIMHUS, THOPUIBL.

[Tonb30BaThCs TEHETUYECKOW TEPMUHOJIOTUEN 1
CUMBOJIMKOM JUISI 3aIIUCU CXEM CKPEIIMBAHMS

HTtoro yacoB 1o Teme

2

12 |Tema «3aKOHOMEPHOCTH HACJIEICTBEHHOCTI
12.1 | 3akoHOMEpHOCTH 3 Mounorubpuanoe ckpeuuBanue. [lepBblil 3aKkoH PackpsiBaTh conepxaHue TEPMUHOB U ITOHATHI:
HaCJICJOBaHUS MeHenst — 3aK0H eAMHO0Opa3usi THOPUJIOB ITEPBOTO | MOHOTUOPHUIHOE CKPEIIMBAHNUE, YUCTOTA TaMET,
MIPU3HAKOB. nokoJieHus. [IpaBuno JOMUHUPOBAHMUS. JIOMAHUPOBAHUE, PACUICIIJIEHUE TPU3HAKOB.
Monorubpuanoe Bropoii 3axkoH Menzens — 3aKk0H paciienieHus OnuceiBath onbITH ['. MeHiens o u3y4eHuto
CKpEIlIMBaHHE MIPU3HAKOB. HaCJIeI0BaHMS OJJHOM Mapbl IPU3HAKOB Y ropoxa

[{uTonoruyeckre OCHOBbI MOHOTHOPUIHOTO
CKpeLMBaHMs. | MIIoTe3a YNCTOTHI raMeT.
Pemienne renernyeckux 3aa4 Ha MOHOTUOPHUIHOE
CKpEIlMBaHHE.

JdeMoHcTpauuu

[Hoptper: I'. Mengens.

Tabnuiel u cxembl: «IlepBblii 1 BTOPOI 3aKOHBI
Menpensa».

OobopyaoBanue: MoJI€Nb JUIsl AEMOHCTpALUU
3aKOHOB €MHO00pa3us THOPUI0B IEPBOTO

TIOKOJICHH A U paClICTIIICHUA ITPU3HAKOB; CBETOBOH

noceBHOTo. [I[puBOANTH HOPMYIUPOBKH MEPBOTO U
BTOpOT0 3akoHOB ['. Menzens (3akoHa
eaMHOO00pa3us THOPUIOB TIEPBOTO TTOKOJICHHS,
3aKOH PACIIETIIICHHUS TPU3HAKOB) M OOBSICHATH UX
[IUTOJIOTHYECKIE OCHOBBI.

CocTaBnaTh cXeMbl MOHOTHOPHUIHOTO
CKpEIMBAHUS U pelIaTh TEHETHYECKHE 3a/1a4H Ha
MOHOTHOPHUIHOE CKPEIIBAHNE
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca yacoe odyuarowuxcs
MHUKPOCKOTI, MEUKpoTpenapar: «Jpo3oduma.
IIpakTuyeckas padora «3ydyeHue pe3yiabTaToB
MOHOTHOPUIHOTO CKPEIIUBAHUS Y APO30(DUIB)

12.2 | Ananusupytoiiee 2 Ananuzupyrolee ckpenuBanue. [IpomexxyTounsiii | PackpbiBaTh cojiepkaHue TEPMUHOB U TTOHSITHIA:
CKpelLIBaHUE. XapakTep HacleaoBaHus. PaciienieHie npu3HakoB |aHAIU3UPYIOIIee CKPellMBaHNe, HEOJIHOe
Henonxoe P HETIOJTHOM JIOMHHHPOBAHUH. JOMHHHUPOBAHKE, KOJOMUHUPOBAHNUE.
JOMUHUPOBAHHE Pemenue 3a1a4 Ha HETTOJIHOE JOMUHHPOBAHUE. CoCTaBJIATh CXeMbI aHATU3UPYIOIIETO

JemMoHCcTpanum CKPEIUBAHUS ¥ pelIaTh TCHETHYCCKHE 3a/1a49H Ha
TabauIIel ¥ cXeMbl: « AHATM3UPYIOIICE aHATM3UPYIOIIee CKPEIIMBAHNE U HETIOIHOE
CKpelrBaHue», «HemomHoe oMuHIpOBaHKE) JOMUHHUPOBaHUE
12.3 | lurubpuaHOE 4 JlurubpuaHoe ckpemuBanue. TpeTuid 3aKkoH PackpriBaTh cosiepkaHre TEPMUHOB M ITOHSTHMA:
CKpelIBaHNe Mewnpens — 3aKOH HE3aBUCUMOTO HACIIEI0BaHUS TUTUOPUIHOE CKpeluBaHue, (eHOTUITUIECKHIH
MIPU3HAKOB. paauKai.
[{uTomornyeckue OCHOBBI JUTUOPHTHOTO OnuceiBath ONMBITH [. MeHAeIs 0 N3YYCHUIO
CKPCIIUBAHHUS. HACJIeIOBaHUS JBYX ap MPU3HAKOB y TOpoXa
Perenne reHeTHYECKHX 3a/1a4 HA JIU- U MTOCEBHOTO.
MTOJIUTUOPUHOE CKPEIINBAHUE. [TpuBOIUTE HOPMYITHPOBKY TPETHETO 3aKOHA
JdemoHcTpanum I'. Mengens (3akoHa HE3aBUCUMOTO HACJIEIOBaHUS
Hoptpert: I'. Mennens. MPU3HAKOB) U OOBSACHATH €T0 IIUTOJIOTHUECKHE
Tabauiet u cxemsr: «TpeTuii 3akon MeHaens. OCHOBBI.
OO6opynoBanue: MOEIb JJIs IEMOHCTPAIHH [IpuMeHsITh MaTEMaTHYECKHI PACUET C TTOMOIIIBIO
3aKOHA HE3aBHCHMOT'O HACIICJOBAHUS MTPU3HAKOB; | (PESHOTHUITMICCKOTO pajIMKalia ¥ METO/1a
CBETOBOW MHUKPOCKOIT; MHKPOIIperapaT MIEPEMHOXCHHSI BEPOSTHOCTEH BAPHAHTOB
«dpozodumnay. pacIIeryIeHHsI PU3HAKOB y IIOTOMKOB IT0
I[IpakTnueckas padora «/I3yuenue pe3ynbTaTtoB | (PEHOTUITY U TEHOTHUITY.
JTUTUOPUTHOTO CKPEIIUBAHUS Y JPO30(UITBD) CocTaBiATh CXeMBI JUTHOPUIHOTO CKPEIIUBAHUS U
peliaTh TeHeTUYECKHE 3a/1a4l Ha TUTHOPUTHOE
CKpEelIBaHKe
12.4 | CuerieHHOE 3 CuemnieHHOE Hacae0BaHUE IPU3HAKOB. PackpsiBath copepxanrue TEPMUHOB U TOHSTHIA:

79



Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca yacoe obyuarowuxcsa
HacJIe/I0BaHUE Pa6otsl T. Moprana. CuernuieHHOe HacjaeloBaHWEe | CLETUICHHOE HaclleI0BaHue, HAPYLICHHUS
IIPU3HAKOB. T€HOB, HAPYIICHNE CLEIUICHUS MEX 1y TCHAMHU. CLIETIJIEHUs] T€HOB, KPOCCUHTOBEP, PEKOMONHALHS
XPpOMOCOMHas TeOpus XPpOMOCOMHas1 TEOpUS HACIIEICTBEHHOCTH. T€HOB, TCHETUYECKUE KapThl, MOPraHUAA.
HaCJIEZICTBEHHOCTU PenieHne reneTnyeckux 3a1ad Ha CLEIIJICHHOE [IpuBoauTh hopMyIupoBKHU 3aKOHOB Moprana
HaCJICZIOBaHUE. (3aKOHa CLIETIJICHHOTO HACJIEJ0BaHUS T€HOB U
JdeMoHcTpauuu 3aKOHA HapyULIEHMs CLIETIICHUS MEX/1y TeHaMu) U
IHoptper: T. Mopras. OOBACHATH UX LUTOJIOTUYECKHE OCHOBBI.
Tabauie! v cxembl: «CLIETIIIEHHOE HACIEJOBaHHE [lepeuncisiTb OCHOBHBIE ITOJIOKEHUS
IIPU3HAKOB Y APO30(UIIbI». XPOMOCOMHOW TEOPUU HACJIEICTBEHHOCTH.
OO0opyaoBanme: MOJIENb /17151 AEMOHCTPALUN Pemath reHeTnueckue 3a1a4u Ha CLETIIICHHOE
CLICTUIEHHOT'O HACJIEN0BaHUs IPU3HAKOB. HacCJIEJOBAaHUE T€HOB U HapYyILLIEHUE CLEIICHUS
MEXly TeHaMU
12.5 |I'eneruka nona 3 I'enernka nomna. XpoMOCOMHBIN MEXaHU3M PackpeiBaTh coiep;kaHue TEPMUHOB U TIOHATHUI:
orpezeseHus mojaa. AyTocoMbl U MOJIOBbIE ayTOCOMBI, [T0JIOBBIE XPOMOCOMBI, TOMOTaMETHBIH
XPOMOCOMBI. ' OMOraMeTHBIN U reTeporaMeTHbIN I10J1, FETEPOraMeTHBIH MOJ.
no1. ['eHeTnyeckas CTpyKTypa MoJOBBIX XpOMOCOM. | OOBSCHATH XPOMOCOMHBIN MEXaHU3M
HacnenoBanue npu3HakoB, CIETVIEHHBIX C ITOJIOM. | OIIPE/IEIeHHMs 110J1a Yy OPraHu3MOB.
PemieHne reneTnyeckux 3a1ay CHEIUIEHHOE [IpuBoNTE IPUMEpPHI HACIEIOBAHUS IIPU3HAKOB,
HACJIEZIOBAHUE C TOJIOM. CLICTUIEHHBIX C IOJIOM.
JemoHcTpanun CocTaBiATh CXeMbI CKPEIIMBAHUS U PEIIATh
TaGnuiel u cxembl: «I'eHeTHKa nonay, «KapuoTun |reHeTHyecKue 3a/1a4i Ha HacJIeJOBaHUE
yenoBekay, «Kapuotun aposoduis», «Kapuotun | mpu3HAKOB, CLETIICHHBIX C ITOJIOM.
TITULBDY [IpuBOINTE MPUMEPHI TEHETUUECKUX 3a00JI€BaHUMN
U 1e(QEeKTOB Yy OpPraHu3MOB, CBSI3aHHBIX C
MIOJIOBBIMH XpPOMOCOMaMU
12.6 |'eHoTHI KaK 1IETOCTHAS 6 I'enorun xak nenoctHas cucreMma. [Inefiorponust — | PackpbIBaTh coiep kaHue TEPMUHOB U TOHSITHMN:

cucrema

MHOKECTBEHHOE JIeiCTBHE T'eHa. MHOKeCTBEHHBIN
alzenusM. B3aumoaeincTBue HealledbHBIX T€HOB.
Kommnemenrapaocts. Onucras. [omumepust.

MHOXECTBEHHOE JIeICTBUE TeHa (IJIeHOTPOIus),
KOMILIEMEHTAPHOCTh, YIUCTa3, TOJTUMEPHUSL.
OmnpenensiTe GOpPMBbI B3aUMOJICHCTBUS aJIJICIIbHBIX
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n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegnbvie euonl OesmenbHocmu
ooyuarowuxcs

I'eneTH4eCKUl KOHTPOJIb PA3BUTHS PACTCHUM,
KUBOTHBIX U YEJIOBEKA, a TaK:Ke (PU3HOJIOTHUECKUX
MIPOLIECCOB, MOBEACHUS U KOTHUTUBHBIX (DYHKITHIA.
I'eneTnyeckue MexaHU3Mbl CUMOHOTEHE3a,
MEXaHU3Mbl B3aUMOJCHCTBUS «XO351H — [TAPA3UT» U
«XO035MH — MUKPOOHOMY.

['eHeTnueckre aCEKThI KOHTPOJISI U U3MEHEHUS
HACJICJICTBEHHOM MH()OPMALINY B TTOKOJICHUSX
KJIETOK U OPTaHU3MOB.

Pemenue reneTnueckux 3a1a4d Ha dIMKCTA3,
MOJIMMEPHS], KOMIUIEMEHTAPHOCTb.

Pemenue 3a1a4 Ha KOQOMUHUPOBaHUE (TPYTITBI
KpOBH).

JdemoncTpanuu

Tabauisl ¥ cXeMbl: «MHOKECTBEHHBIH aJlIeITu3M;

«B3anMoielicTBHE TEHOBY

Y HEaJUIeJIbHBIX T€HOB.
[IpuBOAUTE IPUMEPHI INIEHOTPOITHOTO JICHCTBUSA
T'CHOB.

Pemath reneTnueckue 3a1a4u Ha B3aUMOJICHCTBHE
HeaJlJIeJIbHbIX T€HOB

HNToro yacos 1o TeMme

21

13

Tema ((3aKOHOMepHOCTI/I HU3MECHYUBOCTH»

13.1

3meHnunBoCTh
MpU3HAKOB. Buabl
U3MEHYUBOCTU

1

B3aumMoneiicTBre reHOTHIIA U CPEIbl TIPU
¢dbopmupoBanuu (heHoTHIIA.

M3MeHYMBOCTB MPU3HAKOB.

KagecTBeHHBIE M KOTMYECTBEHHBIE TIPU3HAKH.
Busr M3MEHUNBOCTH: HEHACIICACTBEHHAS H
HaCIIe/ICTBEHHAs.

JdeMoHcTpauuu

TaGnuiel u cxembl: «Buibl ©3MEHUUBOCTHY.
O0opynoBanme: XXUBbIE U TepOapHbIe IK3EMIUISIPBI
KOMHATHBIX pacTeHUH; pucyHku (poTtorpadun)

JKUBOTHBIX C pa3JIMYHbIMU BUAAMU U3MCHUYNBOCTU

PackpsiBaTh conepkaHue TEPMUHOB U ITOHATHI:
U3MEHYMBOCTb, HEHACIIEACTBEHHAs U3MEHYUBOCTD,
HAaCJIEACTBEHHAs: H3MEHYUBOCTD.

CpaBHMBATh HEHACIEACTBEHHYIO N3MEHYMBOCTD C
HacneAcTBeHHOU. [IpuBoanuTh mpuMepbl
Ka4yeCTBEHHBIX U KOJIMYECTBEHHBIX TPU3HAKOB
OpraHU3MOB, IIPOSIBJICHUN Y OPraHU3MOB
HEHACIIEACTBEHHOHN U HACIEACTBEHHOMN
U3MEHYUBOCTH

99



Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memuwl) Kypca yacoe obyuarowuxcsa

13.2 | Moaudukanmnonnas 2 MoaudukaoHHas U3MEHYUBOCTb. Ponb cpenbl B | PackpbiBaTh coziepikaHne TEPMUHOB U TIOHSTHIA:
U3MEHYHUBOCTD (dbopMHpOBaHUN MOAU(PUKALMOHHON U3MEHUMBOCTH. | MOJU(PHUKALIMOHHAS, WK (EHOTUIINYECKas,

Hopma peakiuu npusHaka. M3MEHYUBOCTb, BAPMAHTA, BADUALIMOHHBIN DI,
BapuanuoHHbIH ps 1 BapuallMOHHAs KpUBas BapHallMOHHAs KpUBasi, HOPMA PEAKLUU IPU3HAKA,
(B. Moranncen). CoiicTBa Mo Iu(PUKAIIMOHHOMN Mo HUKaITIH.

W3MEHYNUBOCTH. XapakTepru30oBaTh CBOMCTBA MOAU(PUKAITMOHHON
JemoHcTpanum U3MEHYMBOCTH.

Tabnuiet 1 cxembl: «MoaupUKaIOHHAS [Toka3pIBaTh POJIb YCIOBUN BHEIIHEW CPEBI B
U3MEHUYUBOCTbY. pa3BUTHHA MOAM(DUKAIMOHHON N3MEHYUBOCTHU Y
OO0opyaoBanme: )KuBble U repOapHbIE IK3EMIUISIPbI | OPraHU3MOB.

KOMHATHBIX pacTeHUH; pucyHku (oTtorpadun) CrtpouTth BapualOHHbIE Psi/ibl U rpaduK KPUBOH
KHMBOTHBIX C IPUMEPAMHU MOJU(PHUKALIMOHHON HOPMBI PEaKLMU MPU3HAKOB Y Pa3IMUHBIX
U3MEHYHUBOCTH. OpPraHU3MOB

JlabopaTopnas pa6ora «VccnenoBanue

3aKOHOMEPHOCTEN MOAUPHUKALIMOHHON

n3MeH4uBOCTH. [locTpoeHne BapualimoHHOT O psijia U

BAPUALMOHHON KPUBOI»

13.3 | 'enoTUnMUecKas 2 I'enoTunmnueckas n3MeHUYNBOCTH. CBOMCTBA PackpeiBaTh copepkaHne TEPMUHOB U IOHATHI:
WU3MEHYHBOCTb. TE€HOTUIINYECKON N3MEHYMBOCTU. Buipl KOMOMHATHBHAs: U3MEHUUBOCTh, MyTallUOHHAs
KomOunarusHas TeHOTUNNYECKON U3MEHYMBOCTH: KOMOMHATUBHAS, |W3MEHUYMBOCTb, KOMOMHAIIMH, My TaIUH.
N3MEHYHUBOCTD MYyTallMOHHAS. XapakTepru30BaTh CBOMCTBA TEHOTUIIMYECKON

KoMOunatuBHast U3MEHYHUBOCTL. Meiio3 U IT0JI0BOM
MPOIIECC — OCHOBA KOMOWHATUBHOW N3MEHYHBOCTH.
Posne koMOMHATHBHON N3MEHYNBOCTH B CO3IaHUN
TEHETUYECKOTO pazHooOpasus B peiesax 0JHOTO
BHUJIA.

JdeMoHcTpanuu

Tabaunel 1 cxeMbl: «KoMOMHAaTHBHAS

U3MEHYUBOCTBY, «Melo3y, «OmioqoTBOpeHne»

n3MeHunBocTH. OMUCHIBATH MEHO03 U ITOJIOBOM
MPOIIeCC KaKk OCHOBY MPOSIBJICHHS Y OPTaHU3MOB
KOMOMHATUBHON U3MEHUYNBOCTH.

[Toka3pIBaTh Ha KOHKPETHBIX IPHEMEPaxX POJTh
KOMOMHATUBHOM M3MEHUYNBOCTH B CO3JaHNHI
TeHETUYECKOTO pa3HO00pa3us OpPraHu3MoOB B
npenaenaax 0JIHOTO BUA.

CpaBHUBATh TCHOTHITHYECKYIO U3MEHYHUBOCTD C
MOTU(UKAITUOHHOM
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca yacoe obyuarowuxcsa
13.4 | Myrarmonnas 2 MyTanuoHHas U3MEHYMBOCTb. BUIbI MyTalnii: PackpsiBaTh coepxaHue TEPMUHOB U TOHATHI:
U3MEHYHBOCTb. TCHHBIE, XPOMOCOMHBIE, TeHOMHBIE. CIIOHTaHHBIE U | MyTallM1, XPOMOCOMHBIE IIEPECTPOUKHI
3aKOHOMEPHOCTH MHIYLHUPOBAHHBIE MyTaluu. S nepHble u (abGeppanun), NOJUIIOUMS, AHEYTITIOUMS,
MYTalMOHHOT'O HuTOILIa3MaTnyeckue Myrauu. COMaTU4eCKME U | MyTaHT, MyTareHsl.

mponecca. OnureHeTuKa

MOJIOBbIE MyTalMK. [ [pudrMHbI BOSHUKHOBEHUS
MyTAaLMH.

MyTareHsl 1 UX BIUSHUE HAa OPTaHU3MBI.
3aKOHOMEPHOCTU MYTAIlMOHHOTO Tpoliecca. 3aK0H
FOMOJIOTUYECKUX PSIZIOB B HACIIEICTBEHHOM
m3menunBocT (H.M. BaBunos). Buesnepnas
HW3MCHYHMBOCTD U HACIIEACTBEHHOCTD. Jnucenemuxa
U DNULEHOMUKA, POJIb YNULEHEMUYECKUX (DaKMOopos
8 HACIEe00B8AHUU U UBSMEHYUUBOCMU (DeHOMUNUYECKUX
NPUZHAKOB ) OP2AHUZMOS.

JdeMoHcTpanuu

Ioptpertst: I'. Jle ®pus, B. Moranucew,

H.N. BaBuios.

Tabmuitel u cxembl: «I eHeTHYeckue 3a00IeBaHUS

yesnoBeKay, « Buapl myranuing.

O0opynoBanme: )XUBbIE U TepOapHbIe IK3EMIUISIPBI
KOMHATHBIX pacTeHUH; pucyHku (poTtorpadun)
KUBOTHBIX C Pa3JIMYHBIMU BUJIAMU U3MEHYHBOCTH.
I[IpakTnueckas padora «MyTaruu y 1po30Quisl
(Ha TOTOBBIX MUKpOIIpENaparax)»

[IpuBOIUTE IPUMEPBI MyTaIMi, BCTPEYAIOIIMXCA Y
pa3HbIX OPraHU3MOB.

KinaccugunupoBars MyTanuy no pa3HbimM
OCHOBAaHUSIM.

Paznuuars Ha n300pakeHHIX (CXeMax, Ta0IUIaX )
TE€HHBIC MyTallul, XPOMOCOMHBIE MTEPECTPOUKHU
pa3HbIX BUJOB: JI€JCUNHU, TYIJIUKALIIH,
TpaHCJIOKAIlU1, UHBEPCUH; TEHOMHbIE MYyTallUU.
CpaBHuBaTh MeX Ay OO0 MyTallMK Pa3HbIX
BU/JIOB.

XapakTepru30BaTh CBOMCTBA MyTALIMOHHON
M3MEHYMBOCTH. Ha3pIBaTh NpUYMHBI MyTalHil,
BBISIBIISITh UCTOYHUKHU (DAKTOPOB- MyTareHOB B
OKpY’KaroIe cpesie (KOCBEHHO).

[TpuBoauTE hOPMYITHPOBKY 3aKOHA
TOMOJIOTUYECKHX PSAJOB U HACIIECTBEHHON
n3menunBoctr H.W. BaBuiioBa 1 060CHOBBIBATH
€ro 3HauY€HHE ISl IPAKTUKH CEITbCKOTO X0341CTBa

HNToro uyacos 1o Teme 7
14 |Tema «['eHeTHKA YeJI0BEKA)
14.1 |'eneTrKa YeIOBEKA. 4 Kapuotun yenoeka. MexxaynapoaHas mporpamma | PackpsiBaTh cosiep:kaHnue TEPMUHOB U MOHSTHI:

MeTtoabl METUITMHCKON
T€HETUKU

HCCICI0OBaHUA TCHOMA YCJIOBCKA. MCTOI[LI
HU3Yy4YCHUA T'CHCTHUKU YCIIOBCKA: FCHG&HOFHHGCKI/Iﬁ,

CCKBCHHUPOBAHUC, KapTa XpOMOCOMBI, HpOGaHJI,
HaCJICACTBCHHBIC 0oJIe3HH (MOHOFGHHI:IG,

89



n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHoegnbvie euonl OesmenbHocmu
ooyuarowuxcs

ONMU3HEIOBBIN, IIATOT€HETUYECKHA, TOMYJISLIMOHHO-
CTaTUCTUYECKUI, MOJIEKYJIIPHO-TCHETUYECKHN.
CoBpeMeHHOE OIIpeIeICHUE TEHOTHIIA:
IIOJIHOTEHOMHOE CEKBEHUPOBAHHUE,
T€HOTUIIMPOBAHKE, B TOM 4Kciie ¢ nomoulpto [11[P-
aHanu3a.

HacnencrBennsie 3a00s1eBanus yenoBeka. [ eHHbIe u
XpOMOCOMHBIE 00JIe3HHU YenoBeka. boesHu ¢
HACJIEICTBEHHOM IPEAPACIIOI0KEHHOCTHIO.
3HaueHue MEIULUHCKON T€HETUKU B
IIPEIOTBPALLEHUH U JICYCHUN T€HETUYECKUX
3a0oseBaHUi YenoBeka. MequKo-reHeTHIeCcKoe
KoHCyJpTUpoBaHue. CTBosioBble KieTKU. [TonsaTne
«TE€HETUYECKOI0 Ipy3a». DTUYECKUE aCTIEKThI
HCCIIEIOBaHMM B 00JIaCTH peJaKTUPOBAaHUs T€HOMA
U CTBOJIOBBIX KJIETOK.

I'enernueckue pakTOpbI HOBBIIEHHON
YyBCTBUTEJIBLHOCTHU YeJIOBEKA K (PU3HUECKOMY U
XUMUYECKOMY 3arps3HEHUIO OKPYXKAIOLIEN CPEIbI.
I'eneTnyeckas MpeapacoaoKeHHOCTb YEI0BEKa K
IIaTOJIOTUSIM.

JdeMoHcTpauuu

Tabnuibe! u cxembl: «KapuoTun yenoBekay,

<<MCTO}II)I HN3YYCHUS TCHCTUKH YCJIOBCKaA),
«"eneTnueckue 3a00JIeBaHUS YETOBEKAY.
IIpakTHyeckas padora «CocTaBieHuE U aHAIU3
POAOCIOBHO»

MOJINTEHHBIE, TEHHBIC, XPOMOCOMHEIE), MEIHKO-
TFeHeTUYECKOE KOHCYIbTUPOBAHHE, JOPOI0Bas
JTMarHOCTHKA, AaMHUOILICHTE3.

[lepeuncnsitb 0COOEHHOCTU U3YUYEHUS T€HETHUKU
YelloBeKa U METOAbl MEAUIIMHCKON MeHETHUKH.
XapakTepru30BaTh METObI U3YUYCHUS TEHETUKU
YyesioBeKa (TeHealIorMueCKui, OJIM3HEI[OBBIM,
LUTOT€HETUYECKU M, MOJIEKYJIIPHO-T€HETUYECKUH,
HOITYJIIIIUOHHO-CTATUCTHYECKUH ).

OnuceIBaTh 1ENH, 33]Ia49H U JOCTHKCHHUS
MEXTyHapOJAHOM HMporpamMmmbl «I eHOM YeroBeKay.
Paznuyare Ha M300pakeHHUIX (CXeMax, Ta0IuIax )
KapThl XpOMOCOM (T€HETUYECKHUE, (PU3nUecKue,
CHUKBEHCOBBIC).

OnuchIBaTh METOJIBI COBPEMEHHOTO OTIPEIeTICHUS
TE€HOTHIIA OpTraHU3Ma: MMOJTHOTEHOMHOE
CEKBEHUPOBAHHE, TCHOTUITHPOBAHUE, B TOM YHUCJIC
¢ nomouero [111P-ananu3a. Xapakrepu3oBarb
HACJIeJICTBEHHBIE 3a00JICBaHUS YEIIOBEKA U
3a00JIeBaHUs C HACIEACTBEHHON
MIPEIPaCOI0KEHHOCThI0. CpaBHUBATH TEHHEIE,
XpOMOCOMHBIE O0JIE3HU YeJIoBeKa U OOJIE3HU C
HACJIEICTBEHHON MPeIpacno0oKEHHOCTHIO.
VYcraHaBnIuBaTh B3aMMOCBSI3b MEKTY
HaCJIeACTBEHHBIMH 3a00JICBaHUSIMHU YEJIOBEKA U X
TeHETHYEeCKO 0CHOBOM. OOOCHOBBIBATH 3HAUCHUE
MEJMKO-TEHETHYECKOT0 KOHCYJILTUPOBAHUS B
MIPEIOTBPAILICHUH U JICYCHUN HACIICICTBEHHBIX
3a00JIeBaHUI YeTOBEKa

HToro uyacoB 1o TeMme
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Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memwt) Kypca uacoe odyuarowuxcs
15 |Tema «Cejiekuusi OpraHu3MOB»
15.1 | OcHOBHBIE TOHATHS 2 JlomecTrkanus v cesnekuus. 3apoxkaeHUe cesleKIuu | PackpbiBaTh cojiepaHue OCHOBHBIX TOHSATHI:
CEJIEKLINH n nomectukauuu. Yuyenue H.W. BaBunosa o CEJIeKLUs, TOMECTUKALIUS, IPUMHUTHBHAs
LenTpax mNpoucxoXIeHus: 1 MHOT000pa3us CeJIeKIIMsI, KOMOMHATUBHAS CEeNeKIUs, COPT,
KYJIbTYPHBIX paCT€HH. POJIb CeleKuu B CO3JaHUU | [TOPOJIA, LITAMM.
COpPTOB PacTeHM U MOpoJ KUBOTHBIX. CopT, [TepeunciiaTh OCHOBHBIE ATaIlbl PA3BUTHS
IIOPOJa, IITAMM. CEJIEKLIMH KaK IIPoLiecca U HAYKH.
3aKOH rOMOJIOTHYECKUX PAJOB B HACIEACTBEHHON | XapaKTepu30BaTh COJACPKAHUE YUCHUS
n3menunBocty H.M. BaBuiosa, ero 3nauenue juist | H.M. BaBunosa o LleHTpax npoucxoxaeHus u
CEJIEKIIHOHHOM pabOoTHI. MHOT000pa3usi KyJIbTypHBIX PACTEHUH.
JdemoHcTpanun IToxa3zbiBaTh L[eHTPBI TPOUCXOKICHUS U
Iloptpetsi: H. U. BaBuiios, MHOT000pa3usi KyJIbTypHBIX pacTeHui u L{eHTpbI
N.B. Muuypum, I'./]. Kapneuenko, JIOMECTHKAIIMHU JIOMAITHUX KUBOTHBIX HAa KapTe
ILII JIykpstHenko, b.JI. Acraypos. MHPA, CBA3BIBATH UX MECTOIIOJI0KEHUE C 0Yaramu
Tabnuibl u cxembl: «L{eHTpBI TPOUCXOKACHUS U BO3HUKHOBEHHS IPEBHEUIIINX IUBUIIH3ALUN.
MHOT'000pa3usi KyJbTYPHBIX PACTEHUN», «3aKOH CpaBHHBATH COPT, IOPOJTY, IITAMM C BHAAMH-
TOMOJIOTHYECKHX PSAZ0B B HACIEACTBEHHON poAMYaMH.
U3MEHYUBOCTHY. O060CHOBBIBATH 3HAUEHUE 3aKOHA TOMOJIOTHYECKUX
JlabopaTopnasi pabora «/3yuenue copToB PSAIOB B HACJIEACTBEHHON U3MEHUYMBOCTHU
KYJIbTYPHBIX PACTEHUH U ITOPOJ JOMAILIHUX H.!. BaBusnoBa Ju1st CEEKIIMOHHON pabOTHI.
YKUBOTHBIX) OnuchIBaTh NEPCHEKTUBBI TIOMECTUKAIIUU U
CO3/IaHUE HOBBIX COPTOB KYJIbTYPHBIX PACTCHH,
MOPOJ1 IOMAIIIHUX KUBOTHBIX U IIITAMMOB
MHKPOOPTaHU3MOB
15.2 | MeToap! CeneKITMOHHON 4 Mertoap! ceneKnnoHHOM paboThl. MickyccTBeHHBINM | PackphiBaTh copep:kaHne TEPMUHOB U TTOHSTHH:

pabotbl. CoxpaHeHue,
U3y4YEeHHE U
UCIIOJIb30BAHUE
TEHETUYECKUX PECYPCOB

0TOOp: MacCOBBIN U WHIAWBHUAYAIbHBIN. DTaIbI
KOMOWHAIIMOHHOM CEIeKIHH.

Hcnwitanue npousBoauteneit mo notoMmctBy. OT6op
10 TCHOTHITY C IOMOIIBIO OLICHKHU q)CHOTI/IHa

WCKYCCTBEHHBIN 0TOOp, MPOU3BOAUTEINH,
IKCTEphep, OTU3KOPOICTBEHHOE CKPEIIMBAHKE,
WM UHOPUIMHT, HEPOJCTBEHHOE CKPEIIMBaHNE,
WM Ay TOPUIUHT, YUCTAs INHUS, TETEPO3UC

0.
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MMOTOMCTBA ¥ OTOOP MO TEHOTHITY C TIOMOIIIBIO
ananuza JIHK. MckyccTBeHHBIM MyTareHes Kak
METO/I CEJIEKIIMOHHOM paboThl.

PaananyoHHbld 1 XUMHUYECKUM MyTareHes Kak
HMCTOYHUK MyTaIUil y KyJIbTypHBIX (hopM
opranu3moB. Vcrnonab30BaHre TEHOMHOTO
PEMAKTHPOBAHUS M METOJIOB PEKOMOMHAHTHBIX
JHK s monmydyeHus HCXOQHOTO MaTepuraia s
CEJICKIIUU.

[Tonyuenue nonumionaoB. BHyTpuBHioBas
rubpuanzanys. binskopoacTBeHHOE CKpELUBaHUE,
i uHOpuuHT. HepoacTBeHHOE CKpelnBaHue,
WM ayTOPUIMHT.

I'ereposuc u ero npuuunsl. Mcnonas3oBanue
reTeposuca B cenekiuu. OtaanéHnas
rubpunuzarys. [Ipeononenue 6ecruiogus
MEXBHJIOBBIX THOPHUIOB. JIOCTHKEHUSI CENEKITNU
pacTEeHUM U KUBOTHBIX. « 3e1EHAsL PEeBOIIOYUAY.
CoxpaHeHHe U U3yYeHre FTeHETUYECKUX PECYPCOB
KYJbTYPHBIX PACTCHHH U UX TUKUX POAUYEH s
CO3/IaHUS HOBBIX COPTOB U THOPHIOB
CEeJIbCKOXO35IMCTBEHHBIX KYJIBTYD.

H3yyenue, coxpanenue u ynpasnenue
2eHeMUYeCKUMU Pecypcamu
CeNbCKOXO3AUCMBEHHBIX U NPOMBICTIOBbIX
HCUBOMHDBIX 8 YEAX YIYYULeHUs CYUIeCMBYIOUUX U
C030aHUsl HOBbIX NOPOO, TUHULL U KPOCCOB, 8 MOM
yycne ¢ npUMeHeHUeM COBPEMEHHbIX Memo0os
HAYYHBIX UCCTIe008aAHULL, Nepedosblx uoetl u
NepCneKmueHbIX MEexXHOI02U.

(rubpugHas cuiia), F’CHOMHOE PEIaKTHPOBAHUE,
UCKYCCTBEHHbII MyTareHes, pakTopbl- MyTareHsl,
HOJUIION B, OTAAIEHHAS THOpUAN3aLN,
CCKBEHHUPOBAHHUE.

XapakTepru30BaTh OCHOBHBIE METO/BI CENEKIIUN
pacTeHMi U KUBOTHBIX: HCKYCCTBEHHBIN 0TOOp U
ruOpuIn3aLuIo.

CpaBHUBaTh MacCCOBBIN HCKYCCTBEHHBIN OTOOp €
VHAMBHUyaJIbHBIM, IOKa3bIBaTh UX 3HAYEHUE IS
CEJIEKIIMM KYJbTYPHBIX PACTEHUM U JOMALTHUX
KUBOTHBIX.

IIpuBOINTE KOHKPETHBIE MPUMEPHI OTJATEHHON
rUOpUIN3AIMH B CENIEKIHH.

OnwuceiBats onsIT I'.J1. Kapneuenko no

MIPEOJI0JIEHUIO OECTIIIONUS MEKBHIOBBIX THOPHIOB.

Paznuuare Ha n300paxeHusx (cxemax, Ta0IuIax)
y OTJIJIbHBIX MPEACTaBUTENICH KOHKPETHOTO COPTa
Y TIOPOJIbI XO3SMCTBEHHO 1IEHHBIC TTPU3HAKH,
HEOOXOMMbIE YETIOBEKY.

XapakTepru3oBaTh POJib CENEKIIUU B 00eCTICUeHUU

HpOZ[OBOHBCTBCHHOfI 0e30IMaCHOCTH YEJIOBEUYECTBA.

[IpuBOAUTE KOHKPETHBIE TPUMEPBI JOCTHUKEHUN
CEJIEKIIUH KYJIbTYPHBIX PACTEHUIN U JOMAITHUX
JKUBOTHBIX B Poccun

T.
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JdeMoHcTpauuu

[optpetsl: H.W. BaBuios, N.B. MuuypuH,
I'.Jl. Kapneuenko, H. bopinoyr, /[.K. bensies.
Tabnuie! U cxeMbl: « METOBI CENEKIIUNY,
«Otnanénnas rubpuanzanus», « Myrtarenes».

JlabopaTopnasi pabdora «/3yueHnue MmeTo10B
CEJIEKLIMY PACTCHUID)

IIpakTnueckas padora «IIpuBruBKa pacTeHUII».
Ikckypeust « OCHOBHBIE METO/IbI U TOCTHXKCHUS
CEJIEKLIMM PACTEHUH U )KMBOTHBIX (Ha
CEJIEKIIMOHHYIO CTaHIIMIO, TNIEMEHHYIO (epMy,
COPTOUCIIBITATEIbHBINA YYaCTOK, B TEININYHOE
X03HCTBO, B 1a00paTOPUIO arpOyHHUBEPCUTETA WITH
HAY4YHOT'O LIEHTpa)»

HToro yacos 1o TeMme

6

16 |Tema «BbuOTeXHOJIOTHS U CHHTETHYECKAS OHOIOTHS
16.1 | buorexHoorus Kak 3 OOBEKTHI, UCIIONIb3yeMble B OMOTEXHOJIOTUH, — PackpbIBaTh cojiepkaHue TEPMUHOB U TIOHSATHI:
HayKa U OTpacib KJICTOYHbIE U TKaHEBbIE KYJIbTYPHI, OMOTEXHOJIOT U, TPAAULIMOHHAs ONOTEXHOJIOT U,
MIPOM3BOCTBA MUKPOOPTaHU3MBbl, X XapaKTEPUCTHKA. MHUKPOOHOJIOTHYECKUNA CUHTE3,

TpaauumonHas OMOTEXHOJIOTUS: XJIeOoMeYeHue,
MOJIy4€HHE KUCIIOMOJIOYHBIX MTPOTYKTOB,
BUHOAENUE. MUKpOOHOIOrMYeCKU CUHTES.
OO0beKTbl MUKPOOHOJIOTHYECKUX TEXHOIOTHH.
[IpousBocTBO O€Ka, aAMUHOKHCIIOT 1 BATAMUHOB.
JdeMoHcTpauuu

Tabnuuel u cxemsl: «cronbp3oBaHue
MUKPOOPTaHNU3MOB B IPOMBIIIIEHHOM

IIPOU3BOJICTBEY.
JlaGopaTtopHas padora «/3yueHue o0beKTOB

MUKPOOHOJIOTUYECKAsT TEXHOJIOTHSL.

[TepeuncisiTh HaNIpaBICHUS OMOTEXHOJIOTHH; IIEITH
Y 3aJ1a4¥, CTOSIIHE TIepe]] OMOTEXHOJIOTHEH.
Xapaktepru3oBaTh OOBEKTHI, HCIIOJIb3yEeMbIC B
OMOTEXHOJIOTUH, — KIIETOYHBIE U TKAHEBBIE
KYJbTYPBI, MUKPOOPTaHU3MBI.

OnuceiBaTh OCHOBHBIE METO/IbI TPATUITUOHHOMN
OMOTEXHOJIOTUHU U TOCTHIKCHUS
MHUKPOOHUOIOTHYECKON TEXHOIOTHH.
OO00CHOBBIBATH 3HAYEHNE OMOTEXHOJIOTUH IS

¢l



Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memuwl) Kypca yacoe odyuarowuxcs
OMOTEXHOJIOTHI. CeNbCKOXO035HICTBEHHOTO MIPOU3BOICTBA
IpakTuyeckas padora «llonydyenue
MOJIOYHOKHUCIIBIX MPOTYKTOBY.
IKeKypeust «bruoTexHoIoTHS — BayKHEIIas
MIPOU3BOIUTENbHAS CUJIa COBPEMEHHOCTH (Ha
OMOTEXHOJIOTHYECKOE TTPOM3BOICTBO)»

16.2 | OcHOBHBIC HANIPABJICHUS 1 Co3zanue TeXHOJIOTUH M HHCTPYMEHTOB PackpeIiBaTh cojiep:kaHue TSPMUHOB U TIOHSATHH:
CHUHTETUYCCKOM IIEJICHANPABICHHOTO U3MCHEHUS U KJICTOYHAS HWH)KCHEPHsI, KIIETOYHAS TEXHOJIOTHS,
ononoruu KOHCTPYUPOBAHUS TCHOMOB C LIEJIbIO TIOTyYCHUS METOJ] KyJIbTYPbI KJIETOK U TKaHEH,

OpPraHU3MOB U UX KOMIIOHEHTOB, COJIEP)KAIMX HE | TOTHUIIOTEHTHOCTb, ITFOPUIIOTEHTHOCTb,
BCTpEUaIoIUecs B IpUpoie OMOCUHTETUYECKUE CTBOJIOBBIE KJIETKH, MUKPOKIIOHAILHOE
nytu. Knetounas urxenepusi. MeTobl KyJIbTYphl | pa3MHOXKEHHE PACTEHUI, COMaTHYeCKast
KJIETOK U TKaHE! pacCTeHHUH U KUBOTHBIX. rUOpUAU3AINS, TAIUIOUIbI, THOPUIOMBI,
Kpunobanku. Comarnyeckasi THOpUIN3ANAS U MOHOKJIOHQJIBHBIC U TTOJIMKJIOHAJILHBIC aHTUTEIIA,
coMaTHUYeCcKuil smOpuorenes. Mcnonp3oBanne METOJI TPAaHCIIIAHTAIUH sIJIEp, KIIOHUPOBAHHME.
TaryIou 0B B CENIEKITUN PACTCHUH. XapakTepru30BaTh OCHOBHEIC HAIIPABJICHUS
Ilonyuenue MOHOKIOHANLHBIX AHMUMEI. CHHTETHYECKOW OMOJIOTHH.
HcnonvzosaHnue MOHOKIIOHANbHBIX U OnuceiBaTh Ha KOHKPETHBIX TPUMEPAX METO/IbI
NOJIUKTIOHATIbHBIX AHMUMETl 8 MeOUYUHe. KJIETOYHOW WHKEHEPHUH.
UckycctBenHoe omnonoTBopenue. Pekoncrpykuus |[IpuBoauTH MprMephl HCIIOIb30BAHUS
SIMIIEKJIETOK M KIIOHUPOBAHUE )KUBOTHBIX. METOZl | MOHOKJIOHATBLHBIX ¥ TIOJUKJIOHATBHBIX AaHTUTEN B
TpaHCIIAHTAIUU P KIETOK. TexHonocuu MEIUIINHE.
0300p08IeHUS, KYTIbMUBUPOBAHUS U OreHnBaTh 3HAYCHUE CHHTETHUECKON ONOJIOTHI
MUKDOKIIOHATILHO20 PA3ZMHONCEHUS JUTSI CEITBCKOTO XO3SHUCTBA U METUTTUHBI
CeNbCKOXO3ANUCMBEHHBIX KYIbMYD.
JdeMoHcTpauuu
Tabauiet u cxembl: «KieTouHas HHXEHEPUsD»

16.3 | XpoMocoMHasi ¥ TeHHast 1 XpOMOCOMHas U TeHHasl HHXEHEPUSI. PackpbiBaTh copepkaHre TEPMHUHOB U TIOHATH:

HUHXCHEpUs

HckyccTBEHHBINM CUHTE3 T€HAa U KOHCTPYUPOBAHKE

TEHHAasl UHKEHEPUs, PECTPUKIIMOHHbIE

€L



Ne | Haumenosanue pazoena | Konuuecmeo Ochoenvle 6uodbl deamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca yacoe odyuarowuxcs
pexombunantHbeix JIHK. Co30anue mpanceennvix | 3HIOHYKIICA3HI (PECTPUKTA3BI), TUTTKAE KOHITBI,
opeanusmos. JJoCTHKEHUS U IEPCIEKTUBbI IJ1a3MHU/Ibl, PECTPUKIIMS, INTUPOBAHUE,
XPOMOCOMHOM ¥ TEHHOM MH>KEHEPUU. TpaHcopmalysi, CKpUHUHT, TPAHCTEHHbBIE
DKOJIOTHYECKHE U ITHUECKHE TPOOIeMbl TeHHOMN (reHeT4ecKy MOAU(PUIIMPOBAHHBIE) OPTaHU3MBI.
VMHXEHEPUH. OnuceIBaTh METOBI PENTPOTYKTUBHOTO U
JdeMoHcTpauuu TEpaneBTUYECKOr0 KIOHUPOBAHUS, KJIIETOUHbBIC
Tabnuie! u cxembl: «I'eHHAs HHKEHEPUSD TEXHOJIOTMH U CIIOCOOBI TEHETUYECKOM
WHKXCHEPUH.
XapakTepu3oBaTh JOCTUKEHUS TCHHOU
WHKXCHEPUH.
OueHuBaTh IKOJIOTUYECKUE U ITUUECKHE
po0OJieMbl KJIOHUPOBAHUS M CO3JIaHUS
TPAHCT€HHBIX OPraHU3MOB, IEPCIEKTUBBI
pPa3BUTHUSL XPOMOCOMHOW U TEHHOW MH)KEHEPUH
16.4 | MeauuuHcKre 1 Menununckue ounorexnonorun. Ilocmeenomuas PackpeiBath copep:kaHue TEpPMHUHOB U TOHSTHI:
OMOTEXHOJIOTHUH yughposas meouyuna. I11[P-ouacnocmuxa. MEIHUITUHCKAsT OMOTEXHOJIOTHSI, METaOOJIOMHBIN

Memabonomuwiii ananus, ceHoyeHmpudecKuil
AHANU3 NPOMeoMa Yelo8eKa 0s OYEeHKU COCMOSHUSL
€20 300p08bsl.

Hcnonvzosanue cmeonosuvlx kiemox. Tapeemuas
mepanus paxa.

3D-6uounsicenepus onsa pazpabomxu
@DyHOaMeHMAaNbHBLIX OCHO8 MEOUYUHCKUX
MEeXHOI02Ul, CO30AHUS KOMNJLEKCHbIX MKAHell
couemanuem mexHoa02ull mpexmepHo20
ouonpunmunea u cxkagponrounea onsa peuerus
3a0ay nepconanuzuposanou meouyunsi. Cozoanue
BEKMOPHBIX BAKYUH C YeNblo obecneyenus
KOMOUHUPOBAHHOU 3a1umyvl om 8030youmerell
OPBU, ycmanognenue MoneKyaIapHblX MeXaHu3zmMos

aHaln3, TeHOIIEHTPUYECKU I aHAJIHN3,
[IEPCOHAJIM3UPOBAHHAS MEULIMHA,
pereHepaTuBHasl MEIMIMHA.
XapakTepru30BaTh METOIbI METAO0JIOMHOTO U
TE€HOLIEHTPUYECKOT O aHAJIN3a; UCII0JIb30BAHUE
CTBOJIOBBIX KJIeTOK; [I[[P-auarnocTtuky;
TApreTHYIO TEPANUIO paKa

v,
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Konuuecmeo
uacoe
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ooyuarowuxcs

@yukyuonuposanus PHK-codepaicawux supycos,
8bI3bIBAIOUJUX 0CODO ONACHBLE 3A001e8AHUS
4en06eKa U HCUBOMHBIX

Htoro yacos 1o teme 6
OBIIEE KOJIMYECTBO 136
YACOB I10 ITPOI'PAMME
11 knacc
Ne | Haumenosanue pazoena | Konuuecmeo Ocnoenbvle 6uobl OeamenbHocmu
Ilpozpammnoe cooeprcanue
n/n (memuwl) Kypca uacos odyuarowuxcsa
1 |Tema «3apokaeHne U pa3sBUTHE IBOJIOIHOHHBIX NIPeACTABJICHUI B 0MO0JI0THID)

DBOJIIOLIMOHHAS TEOPUS
Y. JapBuna

1

OpomtonmonHas reopust Y. lapsuna. [Ipeanoceuiku
BO3HUKHOBEHHUS JapBUHU3MA. JKU3Hb U HayyHas
nesrenbHocTh Y. JlapuHa.

JdemoncTpanuu

[optpetsl: Apucrotens, K. Jlunnei, XK.b. Jlamapk,
9.XK. Cent-Unep, XK. Krosbe, Y. JlapBuH.
Tabnuiel u cxembl: «CucteMa KUBON MPUPOBI (IO

K. JIunuero)», «JlecTHHIA )KUBBIX CyIIECTB (TI0
Jlamapky)», «MexanuszM popMupoBaHus
MPUCTIOCOOICHHUM y pacTeHUI U KUBOTHBIX (IO
Jlamapky)», «KapTa-cxema mapmipyra
nyremectsus Y. Jlapsunay, «Haxonku

Y. Japsuna»

PackpsiBath conepxaHue TEPMUHOB U TOHATHI:
KpealoHu3M, BU/Jl, CUCTeMaTHKa, OMHapHas
HOMEHKJIaTypa, UCKYCCTBEHHAsI cUcTeMa
KJIaccu(UKALUN OPraHU3MOB, HCTOPHUECKUI
METOJ, JapBUHU3M. XapaKTepU30BaTh B3IJISI/IbI
Apucrorens, Omnenokna, Jlykpeuns Kapa, /x. Pes
Ha pa3BUTHE KUBOU NPUPOJIBL.

OnenuBats Biag K. JIunnes B pazsutue
Ouosoruu.

CpaBHUBATH B3IJIS/1bI HA BUJT M 3BOJIOLUIO

K. JIunnes, JK.b. Jlamapka n Y. /{apBuHa.
Kputnuecku onieHNBaTh KpeaMOHUCTCKUE B3IJISLIbI
Ha KUBYIO IIPUPOJLY.

[lepeuncnsaTs KynbTypHO-UCTOPUYECKHUE U
€CTECTBEHHO-HAYYHbIE [TPEANIOCHIIKU MOSBIECHUS
3BOJIIOIIMOHHOM Teopun Y. J[apBuHa.

OnuceIBaTh poJib UCTOPUUECKOTO METO/IA.

N3naraTh CyluiHOCTb 3BOJIIOIIMOHHONW TEOPUHU
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca uacoe obyuarouguxcs
Y. JlapBuHa.
HazwiBaTh OCHOBHBIE haKThI OMOTpadun
Y. JlapBuHa 1 3TaIlbl CO3/IaHUSI UM SBOJIFOIIMOHHOM
TEOPHUH
1.2 | IBmKyIiue Cusbl 2 JIBmoky1iue cuiibl 3Botonuu BujoB 1o Y. Jlapsuny |PackpbiBaTh cojepxanue TEPMUHOB U MTOHSITHIA:
SBOJIIOLIUU BUIOB T10 (BbICOKAsi ”THTEHCUBHOCTD PA3MHOKEHUS HACJIEICTBEHHOCTh, U3MEHYNBOCTh, NUCKYCCTBEHHBIN
4. JapBuny OpraHU3MOB, HACIIEJACTBEHHAS U3MEHYUBOCTD, otOop, 00pbba 3a CyIIECTBOBAHUE, ECTECTBEHHBIN
00opr0a 3a cyIecTBOBaHNE, ECTCCTBCHHBIN U ot6op. M3narate cynHocTs yuenus Y. Jlapsunaa 00
MCKYCCTBEHHBIN 0TOOD). UCKYCCTBEHHOM OTOOpE. XapaKTepru3oBaTh
JemMoHcTpanum JBUKYIIUE CUITBI HBOJIIOLIMY BUIOB 110 J[apBuUHY.
Iloptpert: Y. apBuH. IIpuMeHsITh 3HAHUS O JIBUKYIIUX CUIIAX SBOJIFOIINHA
Tabauiet u cxeMbl: «@opmbl 0OPLOBI 3a BUJIOB 110 J{apBuHY /U1 00BSICHEHHUS MHOT000pa3ust
cyiecTBoBanuey, «[lopoasl romyoeit», BUJIOB, MTOPOJI JOMAILTHUX )KUBOTHBIX U COPTOB
«MHoroo0Opa3ue KyJbTypHBIX (JOPM KammyCThI», KYJIbTYPHBIX PACTCHHIA
«ITopoapl TOMaNTHUX KUBOTHBIX», «CXxema
oOpa3oBaHus HOBBIX BUIOB (110 Y. [lapBuny)»,
«Cxema COOTHONICHHS ABUKYIIUX CHJT SBOJTFOIII)
1.3 | ®opmupoBanue 1 OdopmMneHre CHHTETUYECKOM TeOpUH IBOMOLIMU | PackpbIBaTh co/iep:kaHne TEPMUHOB U TIOHATHI:

CHUHTETHYECKOM TCOpHUUN
OBOJIFOIINH

(CTD). HeiitpanbHast TEOpHsI SBOJIIOLINH.
CoBpeMeHHas HBOIOIUOHHAsT OUOJIOTHSL.
3HaueHue IBOJIIOLIMOHHON TEOPUU B
(hopMUPOBaHUM €CTECTBEHHO- HAYYHOU KapTHHBI
MHpa.

JdeMoHcTpauuu

IMoptpetsr: C.C. YerBepuxos, 1.U. [IImansraysen,
Jx. Xonpetin, JI.K. bemses.

Tabnuiel u cxembl: «OCHOBHBIE MOJOKEHHS

CHUHTETUYECKOU TCOPHHU SBOJIFOLIUN

JAPBUHM3M, MyTalli¥, MyTallUOHHBIN TIPOLECC.
OOBACHATH IPUUUHBI KPU3HUCA JAPBUHU3MA.
OO00CHOBBIBAaTh 3aKOHOMEPHOCTH TpaHC(HOpMaIH
JApBUHM3MA B CUHTETUYECKYIO TEOPHUIO IBOJIIOIINH
(CTDO).

N3narate ocHoBHBIE os10keHUs CTO. OnennBars
Bkaan I'. Jle ®puza, C.C. YerBepukona,

N.N. [lImansraysena, /1.K. bensesa B
¢dopmuposanue CTD.

OnenuBats 3Hauenue CTO B popmMupoBaHuu
COBPEMEHHOM €CTECTBEHHO-HAYYHOU KapTHHBI MUpa
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprcanue
n/n (memwt) Kypca uacoe obyuarouguxcs
Hroro yacos 1o teme 4

2 |Tema «MHKpPOIBOJIIOIHSA U €€ pe3yJIbTaTbD)

2.1 |Dranbl 3BOJIOIMOHHOTO 4 [Tomynsius Kak 31eMeHTapHasi equHUIA PackpeiBaTh copepkaHre TEPMUHOB U TOHATH:
mporecca: sBoOIMU. COBPEMEHHbBIE METO/bI OLIEHKH MUKPO3BOIIOIMS, MAKPOIBOJIIOLKS, My Tal1H,
MUKPO3BOJIIOLUS U TEHETHYECKOT0 Pa3HOOOpas3us U CTPYKTYPbI MOIYJIALMS, KOMOMHAIIUH T€HOB, TeHO(OH,
MaKpOIBOJIIOLUSI. nomysnuil. I3Menenue reHo(hoH 1a monyJsiuu 3JIEMEHTAPHOE IBOJIIOLIMOHHOE SIBIICHHUE.
[omynsuus — KaK 3JIEMEHTapHOE BOJIIOIIMOHHOE SIBJIEHUE. 3aKOH | XapaKTepu30BaTh MUKPOIBOJIIOLIMIO KK dTall
3JIEMEHTapHasl eUHUIA reHeTuyeckoro pasHosecus k. Xapau, HOSIBJIEHUS ITPUCTIOCOOIEHUI U BUA000OPA30BaHUSL.
ABOJIIOIIUHI B. Baiin6epra. XapakTepru30BaTh MOMYJISAIUIO KaK SJIEMEHTApHYIO

Pemenue 3anay no 3akony Xapau-BaitnGepra. eMHUILY dBoJoLUU. [lepeuncnsaTe npu3HaKu
JemMoHcTpanum UCATLHON MOMYJISIUN U OOBACHATH YCIOBHS
Tabauie! u cxeMbl: « MyTannoHHas BBITIOJIHCHHMS 3aKOHA Xapau-BaiinOepra. Pemarp
U3MEHUYUBOCTHY, «[lonynsnuonHas cTpykrypa 3aJauu.
BUJa», «Cxema NposiBIeHMsI 3aKoHa Xapau— [IpumensTH NMeEroLUECs 3HAHUS Il 00bSICHEHUS
Baitn6epray. MPUYMH U3MEHUYUBOCTH Y 0COOEH OJTHOTO BUJIA
JlabopaTopnasi pa6ora «BrisiBnenue
M3MEHUYMBOCTH Y 0CO0€H 0HOTrO BUIa»

2.2 |DnemeHTapHbIe (DaKTOPBI 3 OneMeHTapHbIe GaKTOPHI (ABUKYIIHE CUIIbI) PackpeiBaTh copepkaHne TEPMUHOB U IOHATHI:

OBOJIOINH

3BOJIIOLMU. MyTallMOHHBIN MpOLIECC.
Komb6unatuBHast usmMeHUnBOCTH. [peiid reHoB —
CJIy9aifHbIC HEHAITPABJICHHBIC H3MCHEHHSI YaCTOT
aisenel B momyssusax. DpQext ocHoBaTeNsl.
Ippexm bymovinounozo coprviuxa. CHudcenue
2eHeMUYecKo20 pazHooopasus: NPUYUHbL U
cneocmsust. [Iposenenue sgppexma Opeticha 2enos 6
OONLUUX U MATBIX NONYAAYUSX.

Murpauyu. U3omsus nomyJissimii:
reorpaduueckas (IpOCTpaHCTBEHHAs),
ouoorudeckast (pernpoayKTUBHAS).

MYTaI[MOHHBII Mpoliecc, KOMOMHATHUBHAS
U3MEHYUBOCTb, MMOMYJISIIMOHHbBIE BOJIHBI, APEid
TeHOB, MUTPAIUH, U30JIAIMS, reorpaduueckas
(mpocTpaHCTBEHHAs) U30JISIMS, OMOOTnYecKas
(penpoayKTHBHAs ) U30JIALMS, 3PPEKT OCHOBATENS,
3¢ dexT OyTHIIIOUYHOTO TOPJIBIIIKA.
XapakTepu30BaTh 3JIEMEHTapHbIE (PaKTOPHI
(nBrXKyIIME CUITbI) 3BOTIOLMH. OLEHUBATh BKJIa/
C.C. YerBepukona, O. Maiipa B pazButue
9BOJIIOLIMOHHOTO Y4YEHHUSI.

OOBACHATH NPUUMHBI HEHATIPABICHHOTO ICHCTBHS
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memuwl) Kypca uacoe obyuarouguxcs
JleMoHCcTpanuu 9JIEMEHTAPHBIX IBOJIOIHOHHBIX (DAaKTOPOB.
[optpetsl: C.C. UeTBepukos, 3. Maiip. [IpumeHATh UMEIOIIMECS 3HAHUS O ABUKYIITUX
Talauirel ¥ cxeMbl: «JIBIXKYIIHE CHIIBI BOJIOIUIY, | CUJIaX SBOJIIOLUU 7151 00BSCHEHUS IPUYUH
«OKoJIornYecKas U30JISIIMS MOMYJISIUN CeBAaHCKOW | pazHo00pa3us reHo(poHa MONyJIsSui OJHOTO BU/IA
bopenmn», «I'eorpaduueckas uonsus
JMCTBEHHUIIBI CHOMPCKOW M JIMCTBEHHUIIBI
Jnaypckon», «llomysiuoHHbBIE BOJHBI YACIEHHOCTH
XHIIHAKOB U JKEPTB)

2.3 |EcrecTBeHHsI 0TOOD — 2 EcrecTBeHHbII 0TOOp — HaNpaBIAIOMUH PaKTOP PackpeiBaTh copepxaHie TEPMUHOB U OHSITUMN:
HaNpaBJSIIOMUN (aKkTop sBoOIMU. POPMBI €CTECTBEHHOT'O 0TOOpA:! €CTECTBEHHBIN 0TOOD, IBUXKYIIUI 0TOOP,
ABOJIIOLIMH JIBUKYILIUHI, CTAOMIIM3UPYIOIINN, pa3phIBAIOIINKA | CTAOMIM3UPYIOIIMIA 0TOOp, pa3pbiBatoNInii 0TOOD,

(mM3pyNTHBHBIIA). I0JIOBOM OTOOD.

[TonoBoit oT60p. Bo3HMKHOBEHKE U 3BOTIOLUS XapakTepu30BaTh €CTECTBEHHBINH 0TOOp Kak

COIIMAIIEHOTO MTOBEICHUS JKUBOTHBIX. JBUKYIIYIO U HAIIPaBJISIIOILYIO CHITY 3BOJIOLUH, €T0

JemoHcTpanum (hOopMBL.

Tabnuibl u cxembl: «Cxema JeicTBUS Paznuuats GpopMel ecTecTBEHHOTO 0TOOpA B

€CTECTBEHHOI 0 0TO0pay, «Dopmbl 60pHOBI 32 MOMYJISIUSX, IPUBOAUTH TPUMEPHI ICHCTBUS B

CylllecTBOBaHHe», « IHAyCTpHATbHBIN MENaHU3MY, |MOMYJSAIUIX GopM ecTeCTBEHHOTo 0TOOpA.

«OKuBBIE HCKOTTAEMBIE» OOBSCHATH MPEANOCHUIKH TSl JSHCTBUSI IBUKYIIEH
U cTaOUIM3UpyoIel popM ecTeCTBEHHOTO 0TOOpA.
CpaBHuBaTh (hOPMBI €CTECTBEHHOTI'O 0TOOPA, JeaTh
BBIBOJIbI HA OCHOBE CPABHEHMSL.
[TpumMeHsTh MMEoIeCs 3HAHUS O €CTECTBEHHOM
otOope 715t 0OBSICHEHUS TIPOIIECCOB,
MPOUCXOISINX B TOIYJISIUSAX BUJIOB OPTaHH3MOB

2.4 |IIpucrocoOneHHOCTh 3 [IpucnocoOaeHHOCTh OPraHU3MOB Kak pe3yibTaT | PackpbIBaTh coepikaHue TepMHUHA
OpPraHU3MOB Kak MHUKPOIBOJIOIHIH. MIPUCIIOCOOICHHOCTh OPraHU3MOB (a1arTaIys),
pe3ynbTrar Bo3HMKHOBEHHE IPUCTIOCOOJICHUH Y OPTaHU3MOB. | apoMOp(03, UANOA AN TALIHS.

MHUKPO3BOJIOIMN Apomopdo3sl 1 nanoaaantanuu. [Ipumeps [TpuBOINUTH KOHKPETHBIC TPUMEPHI
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memuwl) Kypca uacoe obyuarouguxcs
MPUCIIOCOOJICHUN Y OPraHU3MOB: MPUCIIOCOOTICHUN OPraHU3MOB (MOP(OIOrHYECKHE,
Mopdoiorudeckue, Gu3noJI0TUIECKHE, (buzmoornueckue, OMOXMMUIECKHUE,
OMOXMMHYECKHE, TOBEIEHYECKUE. MOBE/ICHYECKUE).
OTHOCUTENBHOCTH TPUCIIOCOOIEHHOCTH OOBACHATD MEXaHN3M BOZHUKHOBEHUS
OpPraHU3MOB. IPUCIIOCOOICHUN Y OPraHU3MOB.
JdeMoHcTpauuu [TpuBoaNTH IpEMEPHI APOMOP(O30B U
Tabauis! u cxembl: «ITokpoBUTENbCTBEHHAS UINO0AIANTALANA Y PACTEHUI U )KUBOTHBIX.
OKpacKa KUBOTHBIX», «IIpeaynpexnatomiast OOBACHATH POJIb apOMOP(PO30B B OCBOCHUHU
OKpacKa KUBOTHBIX», «DPU3NOIOTHUECKUE OpraHM3MaMH HOBBIX CpeJl OOMTaHUsI.
ananranmy, «[IprcrnocobieHHOCTh OpraHu3MoB U | OOBSCHATH POJIb UINOAJANITAINH B
€€ OTHOCUTEIBHOCTHY. MPUCIIOCOOTICHUH OPTraHU3MOB K KOHKPETHBIM
OO6opynoBanme: repOapuy paCTeHUI; KOJUIEKIIMU | YCIIOBUSM CPE/Ib.
HACEKOMBIX; Yyuela NTHII U 3Bepeil ¢ mpumepamu | J[loka3bIiBaTh OTHOCUTEIBHBIN XapaKTep
Pa3IUYHBIX IPUCTIOCOOICHUH. IpUCIOCOOTIEHHOCTH U IPUBOANUTE IPUMEPHI
JladopaTopnas padora «IIpucnocobienus OTHOCHUTEIILHOCTH aJanTaIlHii.
OpPraHU3MOB U UX OTHOCHUTEIIbHAs PackppiBaTh 3HaUeHME IBUXKYILIUX CHJT HBOJIIOLIUU B
11e71€c000pa3HOCThY. (hopMUpOBaHUM MTPUCIIOCOOICHUM
JlaGopaTopHas padora «/3yuenue apomopdo3oB
Y UAMOAJANTAlUN Y pACTEHUN U KUBOTHBIX)»

2.5 |Bup, ero kpurepuu u 2 Bup, ero kputepuu U CTpyKTypa. PackpbIBaTh cosiepkaHle TEPMUHOB U TIOHSATHIM:

CTPYKTypa

JdeMoHcTpauuu
Tabnuue! u cxemsl: «Kpurtepuu Buga», «Busi-

JTBOUHUKHNY, « CTPYKTypa BUJA B IPUPOJIEN.
Oo6opynoBanue: repOapuu paCTCHUIA; KOJJTSKITHI
HACCKOMBIX; Uy4decja IITUuI 1 3Bepel71 Pa3HBIX BUIOB.
JlabopaTopnasi padora «CpaBHEHHE BUIOB 110
MOp(oTOrHuecKOMy KPUTEPUIO»

BUJI, KPUTEPUU BUA, TOTUMOP(HU3M, BUIBI-
JIBOWHUKH, apeaJl, SKOJI0rn4yeckas HUIla,

TIOTTY TSNS, BUTOBOM KapUOTHUII, KOCMOTIOJTUTEI,
9H/IEMUKH, TTO/IBH]IBI, SKOTHIIHI.
XapakTepHu30BaTh KPUTEPHH BHIA
(Mopdomornyeckuii, reHETUIECKUH,
OMOXMMUYECKUH, reorpaduuecKui,
9KOJIOTUYECKUH, OnoxumMuyeckuii). OObSICHATH
HE00XOAUMOCTh MCIIOJIb30BaHMSI BCEH
COBOKYITHOCTH KPUTEPHEB IS ONPEACTICHUS

6.



Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memwt) Kypca uacoe obyuarouuxca
BUJIOBOM IIPUHAIIEKHOCTH OPraHU3MA.
[lepeuncasiTb OCHOBHbIE BHYTPUBHIOBbIE
IPYNIHAPOBKH.
OOBACHATH IPUUUHBI CYLIECTBOBAHUS MOHO- U
HOJUTUITNYECKUX BUJIOB.
CpaBHUBaTh BU/IbI 110 MOP(OIOTUYECKOMY
KPHUTEPUIO
2.6 |BumooOpazoBaHme Kak 2 Bunoobpa3oBanue Kak pe3ysibTaT PackpsIBaTh coepkaHie TEPMUHOB U TIOHSITHIA:
pe3ynbTar MUKPO3BOIIONIH. M305s11st — KimroueBoid (pakTop | BUA000pa30BaHUE, N30SI, KOIBOIIOLIHSI.
MHUKPO3BOJIIOLIH. Bug000pa3oBanus. [lytu u cnoco6st XapakTepu30BaTh BU1000pa30BaHUE KaK Pe3yJIbTaT

CBs3b MHUKPOSBOJOLIUHA
U 31U ACMHUOJIOINH

BHUJI000pa30BaHUS: aJUIONATPUIECKOE
(reorpadudeckoe), CHMIIATPUYECKOE
(3KONIOTMYECKOE), KMTHOBEHHOE)
(monuruIOnAM3aIHs, THOPUTA3AITHS ).
JTUTETbHOCTh SBOJIFOIIMOHHBIX TPOIIECCOB.
Mexanusmsl GopMUpPOBaHUS OMOJTIOTUYECKOTO
pazHooOpa3usi. Posib 3BOTIOIIMOHHON OMOJIOTUH B
pa3paboTKe Hay4YHbIX METO/I0B COXPaHEHHUs
6uopazHooOpasusl.

MHUKpPO3BOIIONMS U KOIBOJIIOLIUS TAPa3UTOB U UX
x035eB. MexaHu3Mbl (hOpMUPOBAHUS

YCTOMYMBOCTH K aHTHOMOTUKAM U CLIOCOOBI 00PHObI

C Hel.
JdeMoHcTpauuu

Tabmuiet u cxembl: «CriocoObl BUI000pa30BaHUS,

«I"eorpaduueckoe Bug000pazoBaHue TPEX BUIOB
JTaHJBIIIEeH», « DKOIOTHYECKOE BU000pa3oBaHue
BUJIOB CUHMI», «Ilonuruionipl pacteHuii»,
«KamycTHo-peneuHbIii ruopumy.

O6opynoBanue: repbapuu pacTeHUI OIM3KUX

MHKPOIBOJTFOIHH.
OOBSACHATH POJIb H30JIALUK B 00pa30BAHUN HOBBIX
BUJIOB.

XapakTepHu30BaTh pa3IUIHBIC CIOCOOBI
BU1000pa30BaHMs (AJJIOMATPUUYECKOE,
CUMIIaTPUYECKOE).

[IpuBOIUTE KOHKPETHBIE IPUMEPHI BUJIOB,
00pa30BaBIIMXCS PA3TMUYHBIMU CIIOCOOAMHU.
[TpumeHsTH 3HAHUS CIOCOOOB BUA000pa30BaHUS
JUTSI OOBSICHEHHSI IPUYUH MHOTO00pa3Hs BUIOB.
OOBACHATH BOSBHUKHOBEHHE YCTOWYMBOCTH
MaTOTEHOB K aHTUOMOTHKAM
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprcanue
n/n (memwt) Kypca uacoe obyuarouguxcs
BUJIOB, 00Pa30BaBIIMXCS Pa3IMYHBIMHU CIIOCOOAMHU
Htoro yacos 1o teme 16

3 |Tema «Makpo3BoJonusi U €€ pe3yabTaThbl»

3.1 | MakposBoutoLusi. 1 MeTo1b1 U3yUeHHUS] MAaKPOIBOJIIOIUH. PackppiBaTh cofiepkaHue TEPMUHOB U TIOHATHUI:
[Taneonronornueckue [TaneoHnTomornyeckue METOAbl U3y4EHUS MaKpOAIBOJIOIHS ((hUIIOTeHE3), IEPEX0THBIE
METO/Ibl U3YUYCHUS sBomorun. [lepexoanbie hopmbr u (bopMBbI, PUITOTEHETUYECKHE PS/IBI, TTAJICOHTOIOTHSL.
IBOJIIOLIUU (buIoreHeTHYECKHE PsIIbl OPraHI3MOB. XapakTepru30BaTh MaKPOIBOJIIOLIUIO KaK

Pemenue 3a1anuii Ha BbIsSIBIICHHE Ha/IBUJIOBYIO 3BOJIIOLIMIO 00pa30BaHUs KPYIIHBIX
NAJICOHTOJIOTUYECKMX OCOOEHHOCTEH. TaKCOHOMMYECKHUX €IMHUII.
JleMoHCcTpanuu OOBACHATH 3HaYEHHE MAJICOHTOIOIMUECKUX
Tabnuuel u cxembl: «PUITIOreHETUYECKUN P UCCIIeIOBaHUM JJ1s TTOTy4eHUs! (PaKTOB IBOJIOLMU
JOIIAAN», K APXEONTEPUKCY, «3BEPO3yObIe OpraHU3MOB.
smepel», «Crerouedansy, «Punnoduren», [IpuBoUTE IpUMEPHI OPraHU3MOB, OTHOCSALIUXCA K
«CeMeHHbIE TaOPOTHUKWY. nepexoiHbIM popMaM. HaszpiBaTh rpynmsl
OO0opyaoBaHme: KOJUIEKIIUU, TepOapuu, MyJISDKA | OpPraHU3MOB, JIJIs1 KOTOPBIX BOCCTAHOBJIEHBI
HCKOIAEMbIX OCTaTKOB OPTaHU3MOB (uoreHeTuYecKue psibl.
CpaBHUBATB IPOLIECCH MAKPOABOJIIOLUHU U
MHUKPOABOJIIOLNH

3.2 |buoreorpadpuueckue 1 buoreorpadudeckne MeTo b U3y4eHHS PackpeiBaTh cosiep:kaHne TEPMUHOB U IIOHATHI:
METO/bI N3yUYEHUS sBoroninu. CpaBHeHue (Jopsl U (hayHbl MATEPUKOB | Onoreorpadusi, 3HIEMUKH, PETUKTHI.

IBOJIFOLIMH 1 OCTPOBOB. OO60cHOBBIBAaTH 3HaUEHUE Onoreorpaguu s

buoreorpaduueckue o6nactu 3emun. Buapi-
SHAEMUKH U PEIIUKTHI.

JdeMoHcTpauuu

TaGnuiel u cxembl: «buoreorpaduyeckne 30HbI
3eminy, «Jlpeiid KOHTUHEHTOBY, « PENUKTHI».
O6opynoBanue: repbapuu; KOJJIEKIIUNA HACEKOMBIX

M3YYEHUS SBOJIONAN OPTaHU3MOB.
[Tepeuncnars Ouoreorpaduyeckne ooacTu 3emin
1 OOBSCHATH IPUYHUHBI UX BBIJICIICHUSI.
CpaBHuBath Guopy 1 GpayHy MaTepUKOB U
OCTPOBOB, PACTEHHSI U )KUBOTHBIX PA3HBIX
6uoreorpaduyeckux ooacTei.

[TpuBOAUTE IPUMEPHI PEIUKTOBBIX OPraHU3MOB,
BHU/IOB-9HJICMHUKOB.
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprcanue
n/n (memwt) Kypca uacoe obyuarouguxcs
OOBACHATH IPUYMHBI COXPAHEHHSI BUOB
IH/IEMUKOB U <OKHBBIX UCKOTIACMBIX»
3.3 | DMOpHOIOrHYeCcKHe U 2 OMOPHUOJIOTHYECKUE U CPABHUTEIHLHO- PackpbIBaTh coep:kaHie TEPMUHOB U TIOHSITHIA:
CpaBHHTEIILHO- MOP(OJIOTHUECKUE METO bl U3YYCHUS SBOJIIOLNUHU. | IMOPHOIIOTHS, MOP(OIIOTHS, TOMOJIOTUYHBIE U
MOP(OIIOTHYECKHUE ['eHeTHUECKME MEXaHU3MBI SBOJIIOIIMY OHTOTCHE3a |aHAJIOTUYHBIC OPraHbl, Py IMMEHTHI, AaTABHU3MBI,

MCTOABI U3YUYCHHA
9BOJIFOIINH

Y TIOSIBJICHUS SBOJIOLIMOHHBIX HOBIIECTB.
['omonornyHbIe U aHATIOTUYHBIE OPTAHBI.
PynumenTapHbie Opraibl U aTaBU3MBI.
MosnexysipHO-TeHEeTUUECKIE, OUOXUMUYECKUE U
MaTeMaTHYeCKHE METO/Ibl U3Y4EHHUS HBOJIIOLIUU.
['oMonioruyHbIE TEHBI.

CoBpeMeHHbIE METO/IbI TOCTPOCHUS
(UITOreHEeTHYECKUX JIEPEBHEB.

XPOMOCOMHBIE MyTallUH U 3BOJIIOLHSI TEHOMOB.
JdeMoHcTpanuu

[optpetsr: K.M. bap, A.O. KoBaneBckuid,

®. Mromnnep, 2. I'ekkens.

Tabnuiet u cxeMbl: «HauansHbie cTaann
SMOPHUOHATEHOTO PA3BUTHS MTO3BOHOYHBIX
KUBOTHBIX», «[ OMOJIOTMYHBIE 1 aHATIOTUYHBIE
oprasb, «Py1MMeHThI», « ATaBU3MEIY,
«XpOMOCOMHBIE HAOOPHI YEIOBEKA U [ITMMITAH3E).

OO0opyaoBaHme: KOJUIEKIIUU, TepOapuu, MyJISKA
TOMOJIOTUYHBIX, aHAJIOTUYHBIX, pyAUMCHTAPHBIX
OpraHoB U aTaBU3MOB

OMOXMMHUYECKast TOMOJIOTHSL.

XapakTepu30BaTh IMOPHOIOTUIECKHE,
CPaBHHUTEIILHO-MOP(HOJIOTHYECKHE, MOJIEKYIISIPHO-
reHETUYECKUe, OMOXUMUYECKHE, MAaTEMATHIECKHE
METO/IbI U3YYCHHUSI SBOTIOIIH.

OOBACHATH 3HAYCHUE YMOPHOJIOTHH,
CPaBHUTEIBHOU MOP(OIOTHH, MOJIEKYIISIPHOI
TCHETUKH, OMOXUMHUH, OMOMH(POPMATHKH TSI
W3YYEHUS SBOJIOIUN OPTaHU3MOB.

OnenuBath Bkiiag A.O. KoBaseBckoro B pa3Butue
HBOJIIOIUOHHOTO YUSHHS.

OnwuchIBaTh reHETUIECKNE MEXAHNU3MBI ABOJFOIHH
OHTOT€HE3a U MOSIBICHUS YBOIOIIMOHHBIX
HOBIIIECTB.

[IpuBOIUTE IPUMEPHI ATABU3MOB U
PYIMMEHTapHBIX OPTaHOB y PA3TUYHBIX

OpTraHu3MOB U 0OBSICHATH IMPUYHUHEBI UX TOSIBJICHUSA.

[IpuBOUTE IPUMEPHI TOMOJIOTUYHBIX U
AQHAJIOTUYHBIX OPTaHOB.

CpaBHMBATB CTPOCHHE OPraHOB Y OPTraHU3MOB
Pa3HBIX CUCTEMATUYECKUX IPYTIII.

[TpuBoAUTE pUMEPHI ONOXUMHYECKON U T€HHOMH
TOMOJIOTHH.

OnenuBath 3HaueHUE OMONH(OPMATUKH IS
H3Yy4YEHUs 3aKOHOMEPHOCTEN HBOJIIOLIUU
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memwt) Kypca uacoe obyuarouguxcs
3.4 | O0mmue 3aKOHOMEPHOCTH 2 OO01mue 3akoHOMEepHOCTH (TIPaBHJIIA) SBOTIOIUH. PackpbiBaTh copepkaHne TEPMHUHOB U TIOHATHI:
ABOJIIOLIUUI Ipunyun cmenw pynxyuii. HeobpatumocTtsb cMeHa (PyHKIIHIA OpraHoB, HEOOPaTUMOCTh
IBOJTIOIIHH. 9BOJIIOLIMH, aJalITUBHAS pajraliys,
AnantuBHas paauanus. HepaBHOMEpPHOCTh TEMIIOB | HEPABHOMEPHOCTH TEMIIOB SBOJIIOINH,
IBOJTIOIIHH. Yyepe0BaHKE TJIAaBHBIX HAINIPABIIEHUHN SBOJIIOLINH.
JemMoHCcTpanum AHanM3upOBaTh MPHUYNHBI YEPETOBAHS TITABHBIX
Tabnuibl u cxembl: «I TaBHBIC HATTPaBICHUS HaIpaBJICHUI BOJIIOIUH.
IBOTIOIIAIY, «OOIIHEe 3aKOHOMEPHOCTH [TpuBOINUTE IPUMEPHI TPOUCXOKICHUS OPTaHU3MOB
IBOJTFOTIAH OT HECTCIUAIN3UPOBAHHBIX TIPEJKOB U HX
POTPECCUPYIONICH CIIenaT3aIiu.
OOBACHATH NPUYUHBI HEPABHOMEPHOCTH TEMITOB
IBOJTIOIHH.
[IpuBOINTE IPUMEPHI AJANTUBHON paivalluu y
OpPTaHU3MOB.
OOBACHATH MPUUNHBI HEOOPATUMOCTH IBOJFOLIUI
Hroro gacoB mo Teme 6

4 | Tema «IIpoucxoxaenne u pa3BuTHe )KM3HU Ha 3eMiie)»
4.1 |T'unote3bl 2 Hayunble runote3bl NpOUCX0XKICHUS KU3HH Ha PackpbIBaTh cojiepkaHue TEPMUHOB U TIOHSATHI:
BO3HHUKHOBEHUS KU3HU 3emiie. AOuorenes u naHcrnepmus. JJonayunsle KpEalnOHN3M, BUTAIIU3M, NTAaHCTIEpMHUsL, AaOHOTeHE3.
Ha 3emie MIPEICTABICHUSI O 3aPOXKACHUN KU3HU W3naraTh Hay4YHbIE TUTIOTE3bI K TEOPUU

(xpeanoHu3M). ['unoresa mocTosHHOTO
CaMO3apOKICHUS KU3HU U €€ ONPOBEPIKEHHUE
onbiTamu @. Penu, JI. Cnannmannanwy, JI. [Tactepa.
[TpoucxoxaeHne >KU3HNA U aCTPOOHOIIOTHSI.
JdeMoHcTpauuu

Hoptpetsr: @. Peau, JI. Cnannannanu, JI. ITactep.
Tabaunel 1 cxeMbl: «Cxema omnbita @. Penny,
«Cxewma onbita JI. [TacTepa no nzyuenuto

CaMO3apOKIACHUA KUSHI)

MIPOUCXOXKIACHUS )KU3HU Ha 3eMJIE.

OmnennBats Bknan O. Peqn,

JI. Cnannannanwy, JI. [Tacrepa

B (popMUpOBaHNE HAYYHBIX B3TJISI0B HA
MPOUCXOXKACHUE kU3HU Ha 3emiie. [lepeuncnsars
CTaJNH Pa3BUTH KU3HU HA 3eMIIe, COTJIACHO
TEOpHH OMOM0332a
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca uacoe obyuarouguxcs
4.2 | OcHOBHBIE dTaIIBI 2 OcCHOBHBIE 3TaIbl HEOPTAHUYECKOM 3BOIIOIUH. PackppiBaTh cofiepkaHue TEPMUHOB U TIOHATHUI:
HEOpPraHUYECKON [InanerapHas (reojoruueckasi) SBOJIIOLIHSL. reoJIOTHYECKasi 3BOJIIOIUS, XUMUYECKask HBOJIFOLUSA,
3BOJIIOLIMH XuMuyeckas 3BOJIOLUSA. AOGUOTEHHBIA CUHTE3 abMOreHHbIN CHUHTE3, IepBUYHAas aTMocdepa,

OpPraHMYECKUX BEILECTB U3 Heopranndeckux. OMbIT | KoalepBaTHbIE KAIUIH, PUO03UMBI, IPOOHOHTHI.
C. Mumtepa u I'. FOpu. O6pa3oBanue nmoJiMMepoB | XapaKTepU30BaTh OCHOBHBIE ATAIbl XUMUYECKON
u3 MoHoMepoB. KoanepBarHast runoresa SBOJIIOIHH.
AWM. OnapuHa, runore3a NepBUYHOT0 OyIbOHA Ha3piBaTh XMMHYECKUI COCTAB IEPBUYHOU
JIx. XonnelHa, TeHETHYECKas TUIIOTe3a atmocdepsl 3eminu. OnenuBats Bkiaaa C. Musuiepa,
I'. Ménnepa. Pu6ozumsi (T. Uek) u runoresa I'. FOpu, T. Yeka, Y. 'unbepra
«vupa PHK» V. I'un6epra. ®opmupoBanue B ()OpMUPOBAHNE HAYUHBIX B3IJISI0B HA
MeMOpaH U BO3HUKHOBEHHUE MPOTOKIIETKH. IIPOUCXO0KICHHE KU3HU Ha 3emiie. OnuchBaTh
JdeMoHcTpanuu yCIIOBUSI, HEOOXOAUMBIE /17151 aDMOT€HHOTO CHHTE3a
Hoptpetsr: C. Munnep, I'. FOpu, A.M. Onapus, OpPraHUYeCKUX COeAMHEHUN. [[puBOIUTE IpUMEpHI
Jx. Xonpeitn, I'. Mémnep. MOJIEKYJ1, Y KOTOPBIX BO3ZHUKJIU IIPOLIECCHI
Tabauie! u cxeMmbl: «Cxema onbita C. Musiepa, TEeHETUYECKOT0 KOMMMPOBaHUs U (pepMEeHTaTUBHAS
I'. FOpu», «3Tanbl HEOPraHUYECKOM SBOJIIOLIUNY. | AKTUBHOCTb.
Bupryanbnas 1aboparopHas padora O60CcHOBBIBaTH HEBO3MOKHOCTH TTIOBTOPHOT'O
«Mopenuposanue onbIToB Muinepa—tOpu no BO3HUKHOBEHUS )KU3HU Ha 3eMJie
M3Yy4EHUI0 a0MOTeHHOTO CUHTE3a OPraHMYEeCKUX
COEZIMHEHUI B IEpBUYHOM aTMOchepe»

4.3 |Ucropus 3emnu u 2 HcTopus 3emMau 1 METOMIBI €€ N3YUEHHUS. PackpeiBaTh cofiep;kaHue TEPMUHOB U TIOHATHI:

METO/IbI €€ HU3YyUCHUA

Hckomaembie OpraHnYecKrue OCTATKU.
I'eoxpoHonOrUs 1 €€ METOBI.

OTHOCHUTENBHAS U A0COTIOTHAS TE€OXPOHOJIOTHS.
I'eoxpoHoIOrHYecKast MKaja: 30HbI, PHI,
HepI/IO)ILI, SIIOXMU.

JdeMoHcTpanuu

Tabauirel 1 cxeMbl: «I'e0XpoHOTOrHYecKas! MIKaIa.

O0opynoBaHue: KOJUICKIIUA OKAMEHEJIOCTEH,
MOJIC3HBIX UCKOIMACMbIX; MYJISIZKU OPIraHUYCCKUX

re0XpPOHOJIOTUS (OTHOCHUTENbHAs!, a0COIOTHAS),
OKaMEHEeJIOCTH, METO/Ibl T€OXPOHOJIOTHH,
Te0XPOHOJIOTUYECKasl IIKaIa: S0HbI, 3pbl, IEPUOIBbI,
3noxu. XapakTepru30BaTh METOAbI U3yUEHUs
HACTOPHUH 3E€MJIN.

[IepeuncnsTh pazaennbl Fe0OXpOHOJIOTHYECKOM
mKansl. OlleHUBaTh 3HAYEHNE HCKOIIAEMBIX
OCTaTKOB I U3Y4YEHMsI UCTOPUHU PA3BUTHS KU3HU
Ha 3eMIie.
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca uacoe obyuarouguxcs
OCTaTKOB OPraHU3MOB. OOBACHATH XapakTep pacHpeaeIeHUs HCKOTTAeMBbIX
JlaGopaTopHas padora «/3ydyeHue u onucanue OCTaTKOB B 3¢MHO Kope. CpaBHMBATh METO/IbI
HCKOIMAEMbIX OCTAaTKOB IPEBHUX OPraHU3MOB) a0COIOTHON U OTHOCUTENILHOW F€OXPOHOJIOTUI
4.4 |HayanbHble 3Tambl 1 HavanpHbie sTanbl opraHnuecKoi 3BOIOUY. PackpbiBaTh copepkaHre TEPMUHOB U TOHATH:
OpraHu4ecKoit [TosiBieHME U SBOTIOIMS MEPBBIX KIETOK. «TIOCJIETHUIM YHUBEPCAIbHBIN OOIIMIA TPEIOK»,
ABOJIIOLIUU OBoumonus MeTaboan3Ma. BO3HHKHOBEHHE IEPBBIX | OJTHOKIIETOYHBIE OPTaHNU3MBI, IIPOKAPUOTHI,
skocucteM. CoBpeMeHHbIe MUKPOOHBIE OMOIUIEHKH | 3yKapuOThl, CAMOMOTEHE3.
KaK aHaJIor MepBbIX Ha 3eMJie COOOILECTB. XapakTepru30BaTh HaYaJIbHbIE 3TAIbl OPraHUYeCcKOn
Crpomaronutsl. [IpokapuoThl 1 3yKapHOTHI. SBOJIIOIHH.
[Ipoucxoxaenue sykapuot (cuMOnuOreHes). [IpuBoauTH IpUMEPHI apOMOP(}HO30B MEPBBIX
DBOJIOIMOHHOE MPOUCXOKICHUE BUPYCOB. OJIHOKJIETOYHBIX OPTaHU3MOB.
JemoHcTpanum XapakTepru30BaTh OCHOBHBIE TIOJIOKEHUS U
Tabnuiel u cxembl: «HauanbHbIe STambl J0Ka3aTeNIbCTBA TUTIOTE3bl CUMOMOTeHe3a.
OpraHuyeckoi 3poronun», «Cxema oOpazoBanus | Jloka3piBaTh M0JIyaBTOHOMHOCTh MUTOXOHAPUH U
AYKapuoT MyTéM cuMmOuorenesa», « CTpoeHue IJIACTU[T, X TIPOUCXOXKIEHUE OT
BUpYCa» MIPOKAPUOTUYECKUX KIIETOK.
JlenaTh BBIBOJBI O 3HAUEHUH BO3ZHUKHOBEHUS
(dboTocunTe3a, GOPMUPOBAHUS SIpa IS
JAbHENIIEro pa3BUTHS KU3HU Ha 3eMIIe.
XapakTepru30BaTh TUMIOTE3bI TPOUCXOKIACHHUS
BUPYCOB
4.5 |DBomIoLUs SyKapuoT 1 [IpoucxoxaeHne MHOTOKJIETOYHBIX OPraHu3MoB. | PackpbIBaTh cosiep:kaHne TEPMUHOB U TIOHATHI:

Bo3HHKHOBEHUE OCHOBHBIX I'PYIIIT
MHOTOKJIETOYHBIX OPTraHU3MOB.
JdeMoHcTpauuu

Hoprper: N1.11. MeyHuKOB.

Tabnuiel 1 cxeMbl: «HaganbHbBIE STAIIBI
OpraHMYEeCcKOM IBOIIOIUNY, «CHcTeMa KUBOU

TIPUPOIBD»

MIPOKAPUOTHI, 3YKapHUOThI, MHOTOKJIETOYHOCTb,
Creluann3alus KJIeToK, BUPYCHI.
XapakTepu30oBaTh MPOUCXOKICHHUE
MHOTOKJIETOYHBIX OPTaHU3MOB.

CpaBHMBATh 0COOEHHOCTHU 3YKApUOTUUYECKHX U
MIPOKAPUOTHUYECKUX OPraHU3MOB.

HaspiBaTh 0OCHOBHBIE apoMOP(]O3bI 3yKapUOT U
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca uacoe obyuarouguxcs
OLIGHUBATh UX 3HAUCHUE IS JalIbHEHIIETo
Pa3BUTHUS KU3HU
4.6 |OcHOBHBIE TAIIbI 3 OcHOBHBIE 3Tallbl BOIIOIUH BBICHINX pacTeHuil. | PackpeiBaTh copepkaHne TEPMUHOB U TOHATHI:

ABOJIIOLIUUI OcHoBHble apoMopdo3bl pacTeHuid. Boixoa BOJIOPOCIIH, PUHUO(DUTHL, MXH,

PacTUTENHLHOTO MUPA pactenuii Ha cymry. [losiBieHrne ciopoBbIX NanopOTHUKOOOpa3HbIe, CEMEHHBIE MATOPOTHHUKH,
pacteHuii u 3aBoeBaHre UMH Ccymi. CeMeHHbIE rOJIOCEMEHHBIE, IIOKPHITOCEMEHHBIE, OeCIooe
pacrenus. [IponcxoxaeHre HBETKOBBIX PACTEHUH. |IMOKOJIEHHE (CIIOPOQHUT), TOIOBOE TIOKOJICHUE
JdeMoHcTpauuu (rameTodur).

Tabnuiibl U cxembl: K ApoMOP(O3bI pACTEHUIY, [TepeunciiATh OCHOBHBIE ATaIlbl 3BOJIOIUN
«Punnodute, «OHOKIETOUHBIE BOJOPOCINY, pactutenabHOro Mupa. Ha3piBaTh OCHOBHBIE
«MHOTOKJIETOYHBIE BOAOPOCINY, «MXI», apoMop(h03bl paCTEHHI U OLICHUBATh UX
«[TanmopotHukm», «I'010CEMEHHBIE PACTCHHUSD, 9BOJIIOIIMOHHOE 3HAUCHUE.
«Oprasbl [IBETKOBBIX PACTECHUII. CpaBHUBaTh 0COOCHHOCTH CTPOCHUS PACTEHHIA
Oo6opyaoBanue: repOapuu paCTCHUIN PAa3IMYHBIX | pa3HBIX OT/IEIIOB
OTJIEJIOB.
IIpakTnueckas padora «/3yuenue ocobeHHOCTEM
CTPOCHUS PaCTCHUH Pa3HBIX OT/ICTIOBY

4.7 |OcHOBHBIE dTaIbI 3 OCHOBHBIE 3TaIlbl BOIIOIUH KUBOTHOTO MHUPA. PackpeiBaTh copepkaHre TEPMHUHOB U TIOHATH:

9BOJIIOLIMH )KUBOTHOT'O
MHpa

OcHoBHbIEe apoMOp(}03bI JKUBOTHBIX. BeHackas
¢dayna. KemOpuiickuii B3pbIB — OSIBJICHHUE
COBPEMEHHBIX TUIIOB.

[IepBbIie XOpAOBBIE )KUBOTHBIE. JKU3HB B BOJE.
OBOJIIONYUS TO3BOHOYHEIX.

[Ipoucxoxaenne ampudOuil 1 penTHINHI.
[IpoucxoxaeHne MIEKONMUTAIOMUX U MITULL.
[Tpunnun xkimoueBoro apomopdosza. OcBoenue
6€Cr03BOHOYHBIMHU U TIO3BOHOYHBIMH KUBOTHBIMU
CYILH.

JdeMoHcTpauuu

[IPOCTEHIINE, IJIACTUHYATBIE, KUIIEYHOIIOJIOCTHBIE,
IUIOCKHE YePBH, YWIEHUCTOHOTHE, PHIOHI,
36MHOBO/IHBIE, IIPECMBIKAIOIUECS, IITULIBI,
MJIEKOITATAOIINE, SKTOAEPMA, SHTOAEPMA,
Me30/1epMa, ABYCTOPOHHSS CUMMETPUS,
TEIJIOKPOBHOCTb.

[IepeunciisiTe OCHOBHBIE ATAITbI YBOJIFOIIUN
JKUBOTHOT'O MUpa.

HaseiBaTh OCHOBHBIE IIpEaaNTALNHY,
CMOCOOCTBOBABIIINE BBIXO/y )KUBOTHBIX Ha CYIITY.
OneHuBaTh 3HaYEHHUE PA3BUTHUS HEPBHOM CUCTEMBI
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Ta6HI/IHBI U cxeMbl: «CxeMa Pa3sBUTHA ) KUBOTHOI'O JJIS HpI/ICHOCO6HeHI/IH JKMBOTHBIX K YCJIOBUSAM
MHUPa», KApOMOP(O3bI KUBOTHBIX», OKpYXKaroIIel Cpepl.
«IIpocreiimme», « KuieyHOMONMOCTHBIEY, OOBACHATH NPUUYHUHBI IBOJTIOLMOHHOTO PAaClIBETa
«IInockue uepBu», «Unenucronorue», «PriOb», HACEKOMBIX, KOCTHBIX PbIO, ITHI], MJICKOIUTAIOIINX
«3emMHOBOIHBIY, «IIpecMbIkaromuecsy, «IITuisn,
«MuekonuTaromume.
OO6opynoBanme: KOJUICKIINH HACEKOMBIX; BIaKHBIC
Inpenaparsbl ) KUBOTHBIX; PAKOBHHBI MOJIJIFOCKOB;
KOJIVICKIITUH HUTJIOKOXUX, CKEJICTHI IIO3BOHOYHBIX
JKMUBOTHBIX; Uy4eJia [ITULl U 3Bepeﬁ.
IIpakTnueckas padora «/3yueHnue ocobeHHOCTEH
CTPOEHHS TO3BOHOYHBIX KHUBOTHBIX)»
4.8 |Pa3BuTHE )KU3HU Ha 3 Pa3BuTHe xu3HU Ha 3emMJie 1o 3paM U nepuojaMm: | PackpbiBaTh cojepikaHue TEPMUHOB U MTOHSITHIA:

3emiie

apxei, mpoTepo30ii, MaIe030il, Me30301, KAHHO30M.
OO6mrast XxapakTepucTUKa KJIMMaTa U T€0JIOTHIECKUX
npoueccos. [losiBeHNE U paclBET XapaKTEPHBIX
OpraHU3MOB.

VYrneobpa3zoBaHue: €ro yCJIOBUS U BIMSHUE HA
ra3oBbIif cocTaB aTMOc(hepsbl.

MaccoBble BBIMUpaHHUS — 9KOJIOTHUECKNAE KPU3UCHI
npouutoro. [IpuyuHsl ¥ ceACTBHUS MaCCOBBIX
BbIMUpaHUl. COBPEMEHHBIHN 2KOJIOTNYECKHUM
KpH3uC, ero ocooeHnoctH. [Ipobiema coxpaneHus
OmopazHooOpa3us Ha 3emiie.

JdeMoHcTpauuu

Tabauie! u cxeMmbl: «Pa3BuTHE KU3HU B apXeHCKOM

ape», «Pa3BUTHE )KU3HU B IIPOTEPO30HCKOU IPE»,
«Pa3BuTHE )KU3HU B M1AJICO30MCKON 3pey,
«Pa3BuTHE )KNU3HU B ME3030MCKOM 3pe», «PazButue
JKA3HU B KATHO30MCKOM 3pey

apxei, apxe0akTepuu, IIMaHOOAKTEPUH,
MPOTEPO30H, AIEC030i, KeMOPHUI, OPJIOBUK, CUITYD,
JIeBOH, KapOOH, iepmb, [lanres, TeTuc, TpunoOuTsI,
PUHUO(UTHI, PAKOCKOPITMOHBI, TAHIIUPHBIE PHIOHI,
KOTHJIO3aBphbl, Me30301, ['oHBaHa, JIaBpasus,
TpHac, 1pa, Mell, XBOMHbIE, THHKTOBBIE,
CaroBHUKOBBIE, OEIIEMHUTHI, AMMOHHTHI,
JTMHO3aBPbI, APXEONTEPUKC, TOKPHITOCEMEHHBIE,
KailHO30i1, Majie0reH, HEOr'eH, aHTPOTIOTEH,
MacCcOBO€ BEIMUpaHHUE. XapaKTEePU30BaTh Pa3BUTHE
JKA3HU HA 3eMJI€ 110 3paM U MEePUOJIaM.
VYcraHaBnmuBaTh 3aBUCUMOCTH MEXTY
TeOJIOTMYECKUMU TIPOIIECCaMU, U3MEHEHUSIMH
KJIUMaTa ¥ IPOLIeCCaMU B KMUBOU MPUPOJIE.
OOBSCHATH TPUYUHBI PACIIBETa CUCTEMATUYECKUX
TPYIII OPTaHU3MOB B Pa3IUUYHbIE IPbI U IEPUOJIBI.
AHaNM3UPOBATH IPUUYUHBI U CIEACTBUS MACCOBBIX
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n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHnoegnbvle 6uobl OesmenbHOCmU
odyuarowuxcsa

BBIMUPaHUM.

Ha3biBaTh ocHOBHBIE apoMOpP(}O3bl pacTeHUN U
KHUBOTHBIX.

[IpuBOAMTE IPUMEPHI IEPEXOIHBIX POPM
OpPraHU3MOB.

AHanu3upoBaTh IyTH PELIEHUS TPOOIIEMBbI
coxpaHeHus OnopazHooOpas3us Ha 3emiie

49

CoBpeMeHHas cuctema
OpPraHUYECKOTO MHpPa

CoBpemeHHas cucTeMa OpraHMuecKoro Mupa.
[TpuHIUTIB KTacCU(pUKAIIMA OPTaHU3MOB.

OCHOBHBIE CHCTEMAaTHYECKHIE rpyHIibl OpTaHU3MOB.

JdemoHcTpanun
Tabnuiibl ¥ cxeMbl: «CoBpeMeHHast CUCTeMa
OPraHUYEeCKOro MUpPa»

PackpsiBath conepxaHue TEPMUHOB U TOHATHI:
OaxkTepuu, apXxeu, BHICIINE PACTEHUS, 3€IEHBIE
BOJIOPOCIIH, OarpssHKH, Oypble BOJOPOCIIH,
MOXOBH/IHBIE, TAIIOPOTHUKOBUIHEIE,
XBOILEBUIHBIE, INIAYHOBUIHBIE, TOJIOCEMEHHBIE,
IIOKPBITOCEMEHHBIE, IPOTUCTBI,
KHIIIEYHOIIOJIOCTHBIE, INIOCKUE YEPBU, KPYTJIbIE
YEpBH, KOJIBYATHIE YEPBU, WICHUCTOHOTHE,
MOJITIOCKH, UTJIOKOKUE, XOPJIOBbIE, TPUOBI,
JMIIATHUKH, BUPYCHI.

XapakTepru30BaTh COBPEMEHHYIO CUCTEMY
OpPraHMYECKOT0 MHUPA; HAa3bIBaTh OCHOBHBIE
CUCTEMATUYECKUE TPYIIIIBI OPraHU3MOB.
OOBACHATH NPUHLIUITBI KJTAaCCU(DUKALIUT
OpPraHU3MOB.

[IepeunciiaTe OCHOBHBIE IPU3HAKN ITPOKAPHOT,
pacTeHMi, )KUBOTHBIX, IPUOOB, KPACHBIX U OypBIX
BOJIOPOCIIEH.

[IpuBOIUTE IpUMEpPHI TPEICTABUTENEH OCHOBHBIX
CUCTEMATUYECKUX IPYIIIT OPraHU3MOB

HToro uyacoB 1mo TeMme
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Tema «IIpoucxoxaeHue 4e10BeKa — aHTPONOTeHE3»
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca uacos obyuarouuxca
5.1 | AuTponosiorus — HayKa 1 Paspgensl u 3anaun antponosorud. Meroasl PackpsiBaTh conep:kaHue TEPMUHOB U IIOHATHMN:
0 4EJIOBEKE AHTPOIIOJIOTUH. aHTPOII0JIOTUs1, MOP(OIIOTHs, aHTPOIIOTEHE3,
JemoHcTpanun AHTPOIIOMETPHSI, PEKOHCTPYKLMS, APXEOJIOTHS,
Tabnuibl u cxembl: «MeTobl aHTPOIIOJIOTHI. STHOrpadusl.
O0opynoBanme: MyJIsDKH OKaMEHEJIOCTEH, Ha3sbiBaTh pa3feinsl 1 3aja4y aHTPOIIOJIOTUH.
MIPEIMETOB MaTepUaJIbHOM KYJIbTYpPbI IPEIKOB XapakTepru30BaTh METO/Ibl AHTPOIIOJIOTMH U
yenoBeka; (oTorpadun HaX0JOK UCKOIAaeMBbIX CpaBHMBATh UX MEX]y COOOIl.
OCTaTKOB YeJIOBEKa Bo1iensaTh BOIpOCH! IBOJIIOLINY YETIOBEKA,
UCCJIETyEMbIE IPU MIOMOILY PA3JINYHBIX METO/I0B
5.2 |Pa3Burtue 1 CraHOBIIEHHE TPEICTABICHUN O IPOMCXOXKIEHUN | PackpbIBaTh collep/KaHNE TEPMUHOB U TIOHATHUI:
IIPEJCTABICHUN O 4eJloBeKa. Pelnrno3nele BO33peHusl. aHTPOIIOTEHHAs Teopusl, TpyAosas Teopus, Homo
IIPOUCXOXKACHUN CoBpeMeHHbIE HayUHbIE TEOPUU. sapiens.
4eJI0BEeKa JemoncTpanun OnenuBats Bkiiag Y. JlapBuHa B pa3BUTHE
IMoptper: Y. lapBuH. MPEJICTABICHUN O TPOUCXOKICHUH YEIIOBEKA.
Tabauie! 1 cxembl: « MeTOIbI aHTPOTIOIOTUI. ApPryMEeHTHPOBaHHO KPUTUKOBATh PEJTUTHO3HBIE
OO0opynoBaHme: MyJISDKA OKaMEHEJIOCTEH, MIPEJCTABICHUS O IPOUCXOXKICHUH YEIOBEKa C
MIPEeIMETOB MaT€pUAILHOMN KYJIbTYPbI IPEAKOB MO3UIIMU €CTECTBEHHBIX HayK.
YeJI0BeKa; penpoaykiuu (pororpadun) kapTuH ¢ | XapakTepu30BaTh HAYUYHbIE TEOPHH
MHUPOJIOTHUECKUMH U OUOJIEHCKUMU CIOKETaMU IIPOUCXOXKICHUS YEIIOBEKA
IIPOUCXOXKICHUSI YETIOBEKa
5.3 |MecTto yenoBeka B 2 CX0JI1cTBO UeNnoBeKa ¢ AKUBOTHBIMH. PackpeiBaTh cofiep;kaHue TEPMUHOB U TIOHATHI:

CHCTEME OPraHUYECKOrO
MHpa

CucremMaTH4yecKoe II0JI0KEHHE YSIIOBEKA.

CBHUETEIBCTBA CXOACTBA YEJIOBEKA C KUBOTHBIMHU:

CPaBHUTENBHO-MOP(OJIOTHUECKHE,
aMOpHoTIoTHYECKHE, PU3NO0TIOT0- OMOXUMHYECKHE,

IIOBCACHYCCKHC. OTnnuns delnoBeKa OT KUBOTHBIX.

[IpsamoxoxkaeHne U KOMIUIEKC CBSI3aHHBIX C HUM
MPU3HAKOB. Pa3BuTHE ro0BHOTO MO3ra U BTOPOM
CUTHAJILHOM CUCTEMBI.

PYAMMEHTHI y YEJIOBEKA, aTaBU3MBbI Y UEJIOBEKa,
MPSIMOXOKJEHUE, BTOPAsi CATHAJIBHAS] CUCTEMA.
Onpenenars CHCTEMaTHYECKOE MOJI0KEHUE
YEJI0BEKA B OPraHUYECKOM MHUpE.

BbIABIATE 4epTHI CXOACTBA U PA3JIMUUS YEIOBEKA U
JKUBOTHBIX.

XapakTepu3oBaTh CBUJETENBCTBA CXOACTBA
YeJI0BEKA U )KUBOTHBIX (CPaBHUTEIIBHO-
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca uacoe obyuarouuxca
JleMoHCcTpanuu MOpP(OIOrHIecKue, IMOPUOIOTHIECKHE,
Tabnuiel v cxembl: «I 0JOBHOM MO3T UeIOBEKay, (bu3n010r0-6MOXUMHUYECKHE, TOBEIEHYECKHE).
«YenoBekooOpa3zHble 00e3bsHbI, «CKener [IpuBOAUTE MpUMEPHI ATABU3MOB U PYJIUMEHTOB Y
YeJIOBEKA U CKeJIeT IUMIan3e», « Py JMMeHThI 1 YeJIOBEKA.
aTaBU3MBbD». OnuceIBaTh NPU3HAKK YEJIOBEKA,
O0opynoBaHMe: CKEIIET YeI0BEeKa; MOJIEINb ueperna | cOPMHUPOBABIIHNECS B CBSI3H C JJPEBECHBIM 00pa3zoM
YeJI0BeKa M Yeperia MUMIIaH3¢e; MOJIeNTb KICTH KU3HH TPEIKOB U MPSIMOXOKICHHEM.
YeJI0BEeKa M KUCTH ITUMITaH3e. BEISBIATE MPUYMHBI 0COOEHHOCTEH CTPOCHUS
JlaGopaTtopHas padora «/3ydyenue ocOOEHHOCTEH |deperna 4eaoBeKa o CPAaBHEHUIO C
CTPOCHUSI CKeJleTa YeIOBEKa, CBA3aHHBIX C 94eJI0BEeKOOOPA3HBIMH 00€3bsSHAMHU.
IPSAMOXO0XKJICHUEM» CpaBHMBATB OpYIUIHYIO AEATEIBHOCTD YEJIOBEKA U
KHUBOTHBIX.
CpaBHMBATh 0COOEHHOCTH BBICIIEH HEPBHOM
JeSITeIbHOCTH YeJIOBeKa M dKMBOTHBIX
5.4 | ABMKyIIME CUIIBI 2 JBukyuie cuibl (pakTopbl) aHTPOIOTreHe3a: PackpsiBaTh coepxaHue TEPMUHOB U TOHATHI:
(paxTopsr) Ounosoruueckue, conraibabie. COOTHOIIEHNE HacJeACTBEHHAs U3MEHYMBOCTh, €CTECTBCHHBIM
aHTPOTIOTeHE3a OHMOJIOTHYECKHUX M COLMATBHBIX (JAaKTOPOB B 0T0Op, OpyIuitHAs ESTETLHOCTD, TPYIIIOBOE
aHTPOIIOTeHE3e. COTPYAHUYECTBO, OOIIEHUE, PEUb.
JleMoHCcTpanuu XapakTepu30BaTh ABUKYIIHE CUIIBI AaHTPOIIOreHe3a:
Tabnuibl ¥ cxembl: «JIBHKYyIIHE CUITBI OMOJIOTNYECKHE U COLIUAIIbHBIE
AHTPOIIOT€HE3ay.
O0opynoBanme: MyJISDKU IPEAMETOB
MaTepHATLHOW KYJIBTYPHI TIPEJAKOB YeTIOBEKa
5.5 |OcHoBHBIE CTAIHH 2 OCHOBHBIE CTaJIMH aHTpOTIOTeHe3a. PaHHue PackpsIBaTh coziep)kaHue TEPMUHOB U TIOHSTHIA:
aHTpOIIOreHe3a 4eJI0BeK0OOpa3Hble 00€3bsHbI (TPOKOHCYJIBI) U aBcTpajonurek, Yemosek ymensii, YenoBek

paHHKE TOHTUIBI — OOIIKE MPEAKH
4eJI0BEeKOOOPa3HBIX 00€3bsH U JIIOIEH.
ABCTpaJIONUTEKN — ABYHOTHE NPEAKH JIIOEH.
UYenosek ymenslil, IEPBbIE U3TOTOBIICHUS OPY IUH

IPSIMOXOAALIHH, YenoBek reifaensoeprekui,
UYenosek HeaHAEPTAIBCKUN, KPOMAHbOHELI,
JICHUCOBCKU YEJIOBEK, UelI0BEK pa3yMHbIN
COBPEMEHHOT0 THUIIA, [IAJICOTCHETHKA.
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Haumenosanue pazoena

Konuuecmeo

IIpozpammnoe cooeprcanue

OcHnoegnbvle 6uobl OesmenbHOCmU

n/n (memwt) Kypca uacos obyuarouuxca
Tpyaa. HenoBek NpsAMOXOIAIIUN U IEPBBIM BBIXOJ | XapaKTepU30BaTh OCHOBHBIE CTAAUN
monei 3a npenensl Adpuku. Yenosek aAHTPOIIOreHEe3A.
reienpoeprekuii — oOLMii mpeaok BBIABIATE IPOrpECCUBHBIE YEPTHI, IOSABUBILHAECS Y
HEaHJECPTaJIbCKOrO YEJIOBEKA U YEJIOBEKa IIPEJIKOB YEJIOBEKA Ha Pa3HBIX CTaJUAX
pa3zyMHOro. YeaoBeK HeaHIepTAIbCKUN KaK BU]L aHTPOIIOTEHE3A.
JIIOJIEH X0JIOAHOrO Kinumata. Yenosek pasymuelii | [IpuBoauTh IpuMeEpHI IPEICTaBUTENIEH OCHOBHBIX
COBPEMEHHOT0 THUIIA, JICHUCOBCKUI YEIIOBEK, CTaJui aHTPOIIOT€HE3a: ONUCHIBATH UX
OCBOCHHE KOHTHHEHTOB 3a mpeaenamMu AQpuku. AHTPOIIOMETPUYECKHE JaHHbIE, 00pa3 KU3HU U
[Taneorenerrka u najeoreHOMMKA. opyaus Tpyza.
JdeMoHcTpauuu CpaBHUBATh IIpe/ICTaBUTENIEH OCHOBHBIX CTaANM
Iloprpetst: JI. JIuku, A.4. Poruackui, AHTPOIMOTEHE3a
M.M. I'epacumos.
Tabnuibl 1 cxeMbl: « IBOJIFOLIMOHHOE JIPEBO
YeII0BEKa», «ABCTPAJIOIIUTEKY,
«Yenosek ymenslin», «HeroBeK NpsAMOXOIAIIHANY,
«JleHncoBckuii yenoBek», «Heannepranbibny,
«KpomanboHIIBD, «IIpenku yenoBekay.
OO0opyaoBanme: MOJIENTM TOPCA MPEIKOB UEIOBEKA;
MYJISKU IIPEIMETOB MaT€pUAIbHON KYJIBTYPBI
IIPEAKOB YEIIOBEKA
5.6 | OBomronus 1 DBOJIOIMS COBPEMEHHOTO YEJI0OBEKa. PackpsiBaTh coepkaHue TEPMUHOB U ITOHATHI:

COBPCMCHHOI'O YCJIOBCKA

EcrecTBeHHBII 0TOOP B MOMYJISAUIX YETOBEKa.
MyTannoHHBIN MpoLece U TOTUMOPHU3M.
[TonynsuoHHbIE BOJHBL, Ipeii( reHoB, MUTpaLIUs
1 «3¢p(HEKT OCHOBATEIS B TOMYJISAIIHSIX
COBPEMEHHOI0 YEJIOBEKA.

JdeMoHcTpanuu

Talnuiel ¥ cXembl: « ITarbl HBOJTIOIMU YETOBEKa»

MYTaIMOHHBIN MPOIECC, MOTUMOP(PH3M,
TTOMYJISIITUOHHBIC BOJTHBI, IPEii() TeHOB, MUTPAIIHS,
<« heKT OCHOBATEIS.

XapakTepHu30BaTh POJIb ECTECTBEHHOTO 0TOOpa B
TTOMYJISIUSAX COBPEMEHHOTO YeIOBEKa.
OrneHuBaTh poJib MyTaIIMOHHOTO Tpoliecca,
MOMYJISIIUOHHBIX BOJIH, Apeiida reHOB, MUTPAILIUH,
«a(dexTa ocHOBATEIS B IBOIIOLUHN MTOMYIISIIUI
COBPEMEHHOT0 YeJIOBEKa.
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca uacoe obyuarouguxcs
[IpuBoauTh puMeps! HakTOPOB, CHOCOOHBIX
BBI3BATh MOMYJISIIUOHHBIE BOJIHBI B 9BOJIOLUN
COBPEMEHHOT0 YeJIOBEKa
5.7 |YenoBeueckue pachl. 3 Yenoseueckue packl. [Tonstue o pace. PackpeiBaTh cofiep:kaHue TEPMUHOB U TTOHATHI:
MexucuuIInHapHbIe Bonbiine pacel: eBponieonanas (eBpaszuiickas), paca, pacoreHes, pacusM, COLUaIbHBIA JAPBUHU3M.
METOBI aHTPOITOJIOTHU aBCTpaJIO-HETPOUIHAS (IKBATOpUAIbHAs), XapakTepu30BaTh MPU3HAKU OOJIBIINX pac
MOHTOJIOUAHAA (a3MaTCKO-aMepUKaHCcKast). Bpems u | uenoBeka: eBponeonHoM
IyTH paccesieHus YeloBeKa 1o mianere. EnuncTBo | (eBpa3uiickoii), aBCTpaio-HErpoOrIHOM
yesioBe4yeckux pac. HayuHas HecoCTOATENbHOCTh | (9KBATOPUATIBHON), MOHIOJIOUIHON
pacuszma. (a3marcko-aMepuKaHCKO).
[TprcrocobIeHHOCTh YeIoBEKa K Pa3HbIM BoIsBISITS TPUUMHBI BOSHUKHOBEHUS YEJIOBEYECKUX
YCIIOBUSIM OKpY>Karolien cpesl. Bnusinue pac.
reorpaduyeckoil cpeabl u apeiida reHoB Ha [IpuBOAUTH IPUMEPHI AJANTUBHBIX IPU3HAKOB Y
MOp(}oI0rHIo U PU3HOIOTHIO YETOBEKA. MIpe/ICTaBUTENEH YeIOBEYECKUX pac.
MeXIUCIUTUTHHAPHBIC METOIBI B (PH3UIEeCKOM [TpuBOANTE CBUAETENHCTBA €INHCTBA
(6ronmornyeckoi) aHTPOIOJIOTHH. DBOIIOIMOHHAS | TPOMCXOK/IEHUS YeloBeueckux pac. ConocTaBisiTh
AHTPOIIOJIOTHUS H TTaJICOAHTPOIIOJIOTHS aJIaTITHBHBIE TUITBI JIFOJIEH C PACOBBIMHU
YEeIIOBEYECKHUX MOIMYJISIIHA. pU3HAKaAMHU.
buocounansHbie nccieT0BaHUS TPUPOIBI Jloka3pIBaTh HAy4YHYIO HECOCTOSITENIFHOCTh pacU3Ma
yenoBeka. VccrenoBanue KOIBOIIOLUH
OMOJIOTMYECKOTO U COLIMAIIBHOTO B YEJIOBEKE.
JdeMoHcTpauuu
Tabnuiel u cxembl: «Packl uenoBekay.
IIpakTHyeckasi padora «3yuenue
HKOJIOTHYECKUX aJIalTAllIil YeTTOBEKa
Hroro yacos no teme 12

6

Tema «IKo10rust — HayKa 0 B3aHMOOTHOIICHUAX OPraHU3MOB M HA/IOPTAHU3MEHHBIX CHCTEM € OKPYKarollel cpeaoin»

6.1

3apO)KIICHI/IC " pa3BUTHC
OKOJIOTHH

1

3apokIeHUE U pa3BUTHE YKOJIOTHH B TPYIaX
A. T'ym6ompara, K.®. Pynse, H.A. CeBepiiora,

PaCKpBIBaTB COJACPIKaHUC TCPMHUHOB U TOHSATHUH:
OKOJIOrus, ayTIKOJIOTHA, CHHIKOJIOI'UA, SKOJIOTrUs
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca uacoe obyuarouguxcs
3. I'ekkenst, A. Tenciu, B.H. Cykauésa. Pa3nesnsl u | cOOOIIECTB 1 SKOCUCTEM, SKOJIOTHS BUIOB U
3a/1a4¥ 9K0J0ruH. CBS3b SKOJIOTHH C APYTUMU MOy JIALUH.
HayKaMU. XapakTepru30BaTh OCHOBHBIE ATAIIbI 3aPOXKACHUS U
JemMoHcTpanum Pa3BUTHUS HKOJIOTUU KaK HAYKH.
Hoptpetsr: A. I'ym6onsar, K.®. Pynbe, [IpuBOIUTE IPUMEPHI OOBEKTOB U3YUEHUS
H.A. Ceseprios, 2. ['exkenb, A. Tencnu, DKOJIOTHH.
B.H. Cyxaués. HaspiBaTh OCHOBHBIE 3371a41, CTOSIIIHAE ITEPEL
Tabnuibl U cxembl: «Pa3aenbr 5KoIorum Y4EHBIMU-IKOJIOTAMH.
YcranaBnuBaTh B3aUMOCBSI3b SKOJIOTHH C APYTUMHU
HayKaMH
6.2 |MeToabl SKOIOTHH. 2 Metonst sxkonorun. [loneBbie HaOMIOACHHUS. PackpeiBaTh cofiep:kaHue TEPMUHOB U TIOHATHI:
3HayeHue DKCIEepUMEHTHI B IKOJIOTUU: TPUPOJHBIE U MOJIeBbIe HA0IIOICHUS, MOHUTOPUHT OKPY>KaloIIeit
HKOJIOTUYECKUX 3HAHHM naboparopubie. MoaenupoBaHHUe B SKOJIOTHH. Cpelbl, MOJICTUPOBAHUE, SKCIIEPUMEHT,
JUTSA 9eJI0BEKa MOHHUTOPHHT OKPYXAIOIIEH CPEAbL: JTIOKATbHBIMI, TIPOTHO3UPOBAHUE.
pEruoHANbHBIN U II100aJIbHBIH. XapakTepru3oBaTh METO1bI DKOIOTHU. [IpBOINTE
3HaYeHHUE DKOJIOTHYECKUX 3HAHUU ISl UEeJIOBEKA. | TPUMEPHI MTOJIEBBIX HAOIIOACHUI B DKOJIOTHH.
DKOJIOTHYECKOE MUPOBO33pEHNE KaK OCHOBA CBsA3€H | BHIABIATE 0COOEHHOCTH MOHUTOPUHTA
4eJI0BEYECTBA C IPUPOJIOM. OKpPY’KaIoIIeH cpeibl KaKk METO/1a KOJIOTHUECKUX
®opMUPOBAHUE IKOJIOTUYECKON KYJIBTYpPBbI U UCCJIEI0BAHUI.
9KOJIOTUYECKON IPAMOTHOCTH HACEJICHHUS. O060CHOBBIBATH 3HAYEHHE YKCIIEPUMEHTOB B
JdeMoHcTpauuu 9KOJIOTUYECKUX UCCIIEIOBAaHUSX.
Tabauiet u cxeMbl: «MeTosl SKOIOTHMY, «CxeMa |CpaBHUBATH 1a00paTOPHBIC U IPUPOIHBIE
MOHUTOPHUHTA OKPY’KAIOIIEH CPEIBI. IKCTIEPUMEHTHI KaK METO/IbI SKOJIOTHUECKUX
JlabopaTopHas padora «/3ydyeHue MeTo10B HCCIIEIOBAHUM.
9KOJIOTMUECKUX HCCIIeIOBAaHUI» OrneHuBaTh 3HAYCHHE MMPOTHO3UPOBAHUS KaK METO 1A
9KOJIOTMYECKUX HCCIIeIOBAaHUM.
O60CHOBBIBATH HEOOXOIUMOCTH IKOJIOTHUECKHUX
3HaHUU JJ11 COBPEMEHHOT0 YeJIOBEKa
Wtoro vacos no teme 3
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca uacoe obyuarouguxcs
7 | Tema «Opranusmsbl U cpeia OOMTAHUSD
7.1 |Dxonoruyeckue 1 Dkojorudeckue (pakTopsl U 3aKOHOMEPHOCTU UX | PackpbIBaTh cosiep:kaHue TEPMUHOB U TIOHATHI:
(bakTopsl neiicrBus. Kiaccudukaius 3K0I0ru4eckux 9KOJIOTHUECKU (HaKTOp, OMOJIOTHUECKUIM ONTUMYM,

(hakTOpOB: AOMOTHYECKHE, OTPAaHUYUBAIOIINHA (TUMUTHPYIOIINNA) (HaKTOP.
OouoTuyeckue, antpornorennsie. O0miue Knaccudunuposats skonoruueckue GakTopsl Mo
3aKOHOMEPHOCTH JIEHCTBUS IKOJIOTUYECKUX pa3HbIM OCHOBaHMSIM. XapaKTepHU30BaTh 001Me
¢dakropos. [IpaBuno muanmyma (K. Illnpedrens, |3aKOHOMEPHOCTH JICHCTBUS IKOJIOTUICCKUX
1O. JInbux). TonepaHTHOCTb. DBPUONOHTHBIE U (akTopoB.
CTEHOOMOHTHBIEC OPTaHU3MBI. O060CHOBBIBATH JIEHCTBUE 3aKOHA ONTUMYMa U
JemMoHcTpanum 3aKOHA OrpaHUYMBAIONIETO (hakTopa.
TalGauIrel ¥ cXeMbl: « DIKOIOTUYECKUE (PaKTOPHD». [IpuBOINTE MPUMEPHI: WILTIOCTPUPYIOIIHE
Oo6opynoBanue: repOapuu U KOJUICKIIUY PACTCHUI | IEHCTBUE MpaBUiia MUHIMYMA, OTPaHUYHBAIOIIETO
Y )KUBOTHBIX, TPUCIIOCOOTICHHBIX K BIHUSIHUIO (bakTopa, IBpUOMOHTHBIX U CTECHOOMOHTHBIX
Pa3IMYHbIX SKOJIOTMYECKUX (PaKTOPOB OpraHu3MOB

7.2 | AGnoTtmueckne 2 Abuotnueckue gakropbl. CBeT Kak 3Kkojornyeckuii | PackpbIBaTh co/iepskaHne TEPMUHOB U TIOHATHI:

(daxTopsl. CBeT Kak
9KOJIOTUYECKUHN (aKTop

(dakTop. JleiicTBuEe pa3HbIX Y4aCTKOB COTHEYHOTO
CIIEKTpa Ha OPTraHU3MbI. DKOJIOTHUECKUE TPYTIIIBI
pacTeHUH Y )KUBOTHBIX 10 OTHOLIEHHUIO K CBETY.
CurnanbeHas poiib cBeta. OTONEPUOIU3M.
JdemoncTpanuu

Tabauiret u cxeMbl: «CBETOBOI CIIEKTP»,

«IKOJOTUYECKHE TPYIIIIBI )KUBOTHBIX 110
OTHOIICHHUIO K CBETY).

Oo6opynoBanue: repoapun CBETOIIOOUBBIX,
TEHEIOOMBEIX U TEHEBBIHOCIUBEIX paCTeHHﬁ;
CBETONIIOOMBBIE, TEHETIOOUBbIE U TEHEBBIHOCIUBbIE
KOMHATHBIE PACTEHUSL.

JlaGopaTopHas padora «BsisiBieHue
MPUCIIOCOOTICHUN OPTaHU3MOB K BIIMSIHUIO CBETa»

CBeT, (DOTOTEPUOTU3M.

XapakTepru30BaTh ACHCTBHE CBETA KaK
9KOJIOTHYECKOTO (paKkTopa.

CpaBHUBaTh IEHCTBHE Pa3HBIX YYaCTKOB
COJIHEYHOT'O CIIEKTPA Ha OpPraHU3MBI.

BbIBIATE 0COOEHHOCTH CTPOCHUS U
KHU3HEJESATEIbHOCTH PACTEHUN Pa3HbIX
9KOJIOTMUYECKUX TPYII O OTHOUIEHHUIO K CBETY
(cBeTon0OMBBIE, TEHENIOONBBIE, TEHEBBIHOCIHUBBIE).
[IpuBOIUTE IPUMEPBI PACTEHUI PA3HBIX
9KOJIOTMYECKUX TPYIII IO OTHOUIEHUIO K CBETY.
BbIsBIATE 0COOEHHOCTH CTPOCHUS U
KHU3HEJEATEIIbHOCTH JKUBOTHBIX PA3HbIX
9KOJIOTMUYECKUX TPYII IO OTHOUIEHUIO K CBETY
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
IIpozpammmnoe cooeprcanue
n/n (memuwl) Kypca uacoe obyuarouuxca
(1HEBHBIE, CyMEpEUYHbIE, HOUHBIE).
[IpuBOINTE IPUMEPHI JKUBOTHBIX Pa3HBIX
9KOJIOTMYECKUX TPYIII IO OTHOLICHUIO K CBETY.
O0ocHOBBIBaThE 3HaUeHUE (poTONIEPHOIU3MA B
YKU3HU OPraHU3MOB U JUISl IPAKTUKH CEIBCKOTO
XO3511UCTBA
7.3 | AGnoTtnueckue GaKTopsl. 2 Temmeparypa Kak 5KOJIOTHIECKUN PaKTop. PackpsiBaTh coepxaHue TEPMUHOB U TOHATHI:
Temneparypa kax JleficTBrEe TeMIlepaTypbl Ha OPTaHNU3MBI. TEeMIIepaTypa, NONKWIOTEPMHBIE
HKOJIOTMYECKUH (PaKkTop [ToiikunoTepMHbIE U TOMOMOTEPMHBIE OPTaHU3MBI. | (XOJIOIHOKPOBHBIE), TOMOMOTEPMHbIE
OBpPUTEPMHBIE U CTECHOTEPMHBIE OPraHU3MBI. (TErI0KpOBHBIE) OPraHU3Mbl, aHA0H03,
JemoncTpanun IBPUTEPMHBIE OpPraHU3MBbl, CTECHOTEPMHbBIE
Tabnuibl u cxembl: «TemIOKPOBHBIE )KUBOTHBIE», | OPraHU3MbI, TEPMOPETYJIIALHA.
«XO0I0JHOKPOBHBIE JKUBOTHBIE. XapakTepu3oBaTh JEHCTBUE TEMIIEPATyPbl HA
Oo6opyaoBanue: repoapuu U KOJUICKITUT OpTaHU3MBI.
TEIUIOII0OUBBIX, 3SMMOCTOUKHX, BbIsIBISITE 0COOEHHOCTH CTPOEHUS U
MOPO30yCTOMUMBBIX PACTEHUI; YyUena NTUL] U KU3HEJEATEIbHOCTH MMOMKUIIOTEPMHBIX
3BEpeil. (XOJIOAHOKPOBHBIX) U TOMOMOTEPMHBIX
JlabopaTopHasi padora «BrriBieHue (TETIOKPOBHBIX ) KUBOTHBIX.
MIPUCTIOCOOJIEHUI OPraHU3MOB K BIUSTHUIO [IpuBOANTE IPUMEPBI TONKUIIOTEPMHBIX
TEMIIEpaTypb» (XOJIOTHOKPOBHBIX) M TOMOMOTEPMHBIX
(TeTnIOKPOBHBIX) )KUBOTHBIX.
BbIsBIATE 0COOEHHOCTH CTPOCHUS U
KHU3HEIEATEIbHOCTH TEIUIOIIOOUBBIX, 3SMMOCTOMKUX,
MOPO30yCTONYUBBIX PACTCHHUIA.
[IpuBOIUTE MPUMEPHI TETLIIOTIOOUBBIX,
3UMOCTOMKHX, MOPO30YCTOMYHBBIX PACTEHUH.
[IpuBONTE IPUMEPHI 3BPUTEPMHBIX U
CTEHOTEPMHBIX OPraHU3MOB.
7.4 | Abuotnueckue 2 BnaxHOCTB KakK SKOJIOTHUECKUH (pakTop. PackpsiBaTh conepkaHue TEPMUHOB U ITOHATHI:
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
IIpozpammmnoe cooeprcanue
n/n (memuwl) Kypca uacoe obyuarouuxca
¢bakTopsl. BraxxHocth [Ipucnocobaenus pacTeHU K MOAICPKAHUIO BJIQKHOCTB, THIPOMUTHI, TUTPOGUTHI, ME30(DUTHI,
KaK 9KOJIOTUYECKUI BOJIHOTO OaJiaHca. KCepOQUTHI, ’KUBOTHBIE: BOJHBIE, [10JIyBOHbIE,
¢baxTo Knaccugukanus pacTeHuil 10 OTHOLIEHUIO K BOJIE. | Ha3eMHBIE.
[IpucnocobaeHus KUBOTHBIX K H3MEHEHHIO XapakTepu30BaTh AEHCTBHE BIAXKHOCTU KaK
BOJIHOT'O PEXHMa. 9KOJIOTMYECKOT0 (paKkTopa.
JdeMoHcTpauuu BbIsiBISITE 0COOEHHOCTH CTPOEHUS U
Tabnuie! v cxembl: « PU3NOJIOTUYECKUE a/lallTalluy | KU3HEJESATEIbHOCTH PACTEHUM pa3HbIX
KUBOTHBIX). 9KOJIOTMYECKUX TPYIII IO OTHOUIEHUIO K BOJIE.
O06opynoBanme: repObapuu pacTeHUH, [IpuBOUTE IPUMEPHI pACTEHUI pa3HbIX
OTHOCSIIUXCS K TUrpoduTam, kcepopuram, 9KOJIOTMYECKUX TPYIII IO OTHOLIEHUIO K BOJIE.
Me30(uTaM, KOMHAaTHbIE PACTEHUS IaHHBIX IPyMIl. |BbIABIATE aHaTOMUYECKHE U (PU3UOTIOTHMUYECKHE
JlaGopaTopHasi pa6oTa «AHaTOMUYECKHE IpUCHOCco0IeHNs )KUBOTHBIX K U3MEHEHHUIO
0COOEHHOCTH PacTEHUH U3 pa3HbIX MECT OOUTAHUS) | BOJHOTO PEXHUMA.
[TpuBOAUTE MPUMEPHI BOIHBIX, TOTYBOIHBIX U
Ha3eMHBIX )KHBOTHBIX
7.5 |Cpenbl oOuTaHus 1 Cpenpl 0OuTaHUS OPraHU3MOB: BOJIHAsA, HA3eMHO- | PackphiBaTh cojepkaHue TepMUuHa
OpPraHu3MOB BO3yIIHAs, TOYBEHHAs!, [NTyOMHHAs «cpena oOUTaHUD.
MIO/ATIOYBEHHAS, XapakTepu30BaTh OCOOEHHOCTH BOJIHOM, HA3€MHO-
BHYTpHOpPraHu3MeHHas. OU3NKO-XUMHUYECKUE BO3/YIIHOM, TOYBEHHOM, ITyOMHHO MTOAMTOYBEHHON
0COOEHHOCTH cpeJl OOMTaHUsl OPraHU3MOB. U BHYTPUOPIaHU3MEHHOM cpesl OOUTaHus.
[IpucnocobaeHns OpraHu3MOB K )KU3HU B pa3HbIX | CpaBHHUBATh (PU3UKO-XUMHUYECKUE YCIOBHS Pa3HBIX
cpenax. cpen oOuTaHwus.
JemMoHcTpanum BoIsiBISITE 4epThl IPUCTIOCOOIEHHOCTH OPTaHU3MOB
Tabauis! u cxembl: «Cpeibl 0OUTaHUS K OOMTaHHUIO B BOJHON, HA3€MHO-BO3TyIIIHOM,
OPTaHU3MOB. MMOYBEHHOM, BHYTPUOPTaHU3MEHHOM cpeaax
Oo0opynoBaHue: KOJUICKIUH )KUBOTHBIX, oOuTaHusI.
OOUTAIONINX B pa3HbIX CPeAax [IpuBOAUTE IPUMEPBI OPraHU3MOB, OOUTAIOLINX B
pa3HBIX cpenax
7.6 | buonoruueckue puTMbI 1 buonornueckue purmel. BHenHue u BHyTpeHHue | PackpbIBaTh copeprkaHue NOHATHS «OMOIOTHYECKHE
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memuwl) Kypca uacoe obyuarouguxcs
putMbl. CyTOYHBIE U TOAUYHBIE PUTMBI. PUTMBD».
[Ipucnoco0aeHHOCTh OPraHU3MOB K CE30HHBIM XapakTepu30BaTh 0COOCHHOCTH BHEIIHHUX,
W3MEHEHUSM YCIIOBUH JKU3HU. BHYTPEHHUX, CYTOYHBIX U TOJTUYHBIX
JemMoHcTpanum OHMOJ0rM4ecKuX pUTMOB. [IpUBOAUTH IPUMEpPHI
Tabauiel u cxembl: «bronoruueckre puTMbD». IPOSIBIICHUS] OMOJIIOTMYECKUX PUTMOB Y Pa3HBIX
Oo6opyaoBanue: repOapuu U KOJUICKIIMU PACTCHUI | OPraHU3MOB.
1 JKUBOTHBIX, 00J1a/1al01UX YepTaMU BbIssBISATE 4epThl IPUCHIOCOOIEHHOCTH OPTaHU3MOB
MIPUCIIOCOOJIEHHOCTH K CE30HHBIM U3MEHEHUSIM K CE30HHBIM U3MEHEHUSIM YCIOBUM KU3HU.
YCIIOBUH KU3HU OnuceiBaTh CE30HHBIE SBJICHUS B )KU3HU

OpPraHU3MOB, PaCIPOCTPAHEHHBIX B CBOEH
MECTHOCTHU
7.7 | ’Kuznennblie GopMbI 1 ’Kuznennslie popmbl opranuzMoB. [loustue o PackpbiBaTh cofiepikaHue MOHITUS «CKU3HEHHAs
OpraHu3MOB KU3HEHHOU popme. (hopma opranuzma.

Kuznennsie GOpMBbI pacTeHUN: AEPEBbS, BBISBISITE 0COOEHHOCTH CTPOCHUS U
KYCTapHUKH, KyCTaApPHUYKU, MHOTOJIETHUE TPABbI,  |KU3HEJEATEIbHOCTH PACTEHHUH pa3HbIX KU3HEHHBIX
oJlHoJsieTHUE TpaBbl. JKu3HeHHBIE POPMBI bopm.
KUBOTHBIX: TUAPOOHNOHTHI, T€OOUOHTHI, [IpuBONTE IPUMEPHI pACTEHUH pa3HBIX
a3poOHoHTHI. OCOOEHHOCTH CTPOEHUS U 00paza AKHU3HEHHBIX (POPM.
KHU3HU. BbIBIATE 0COOEHHOCTH CTPOSHUS U
JemoHcTpanun KHU3HEJEATEIIbHOCTH )KUBOTHBIX PA3HBIX
Tabnuiel u cxemsbl: «Ku3HeHHBIE POPMBI KHU3HEHHBIX (POPM.
pacteHuil», « KuzneHuobie HOpMbI KUBOTHBIXY. [IpuBOINTE IPUMEPHI JKUBOTHBIX PA3HBIX
OobopyaoBanue: repoapuu ¥ KOJUJIEKIIMH PACTEHUH | )KHU3HEHHBIX (opM
Y 5KMBOTHBIX Pa3JINYHBIX )KMU3HEHHBIX (POPM

7.8 |buorndeckue hakTopbl 2 buortnueckue paxtopsl. Buasl 6nornyeckux PackpsiBaTh conep:kaHre TEPMUHOB U ITOHATHMN:

B3aMMO/ICHCTBHIT: KOHKYPEHIIHS, XHUIITHUIECTBO,
cumbuo3 u ero ¢popmel. [lapasutusm, Koonepanus,
MyTYyalan3M, KOMMEHCaIN3M (KBapTHPAHTCTBO,
HaxJieOHN4ecTBO). Hetpoduyeckue

KOHKYPEHLIMs, XUIIIHUYECTBO, IIAPA3UTU3M,
MyTyalu3M, KOMMEHCAJIN3M, HETpOpHUECKue
B3aMMOJCICTBHUS.

XapakTepu30BaTh BU/IbI ONOTHYECKHUX
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprcanue

n/n (memwt) Kypca uacoe obyuarouguxcs
B3aMMOJICHCTBUS (TOMMYecKue, (POpUIECcKue, B3aUMOJICVCTBUH.
(habpuueckue). 3HaUeHNE OMOTHIECKUX OOBACHATH CYIITHOCTh KOHKYPEHITUH,
B3aMMO/JICHCTBUII 1715 CYIIIECTBOBAHUSI OPTaHU3MOB | XUIIIHUYECTBA, 1apa3uTU3Ma, MyTyallu3ma,
B cpenie ooutanus. [IpuHIMI KOHKYPEHTHOTO KOMMEHcallu3Ma.
WCKJIFOYEHUSI. [IpuBOIUTE pUMEPHI OPraHU3MOB, YUACTBYIOIINX
JdeMoHcTpauuu B OMOTHYECKUX B3aMMOJEHCTBUIX Pa3HbIX TUIIOB.
Tabnuibl ¥ cxeMbl: «IKOoCHCTEMA OrneHuBaTh 3HAUCHUE OMOTUUYECKUX
HIUPOKOJIMCTBEHHOTO JIecay, « IKOCUCTEMa B3aUMOJICUCTBUH JIJIs CYIIIECTBOBAHUSI OPTraHU3MOB
XBOMHOIO Jiecay, «llenu nurtanusy, B cpesie oouTanusi. OO0CHOBBIBATH IEUCTBUE
«XumnuyectBoy, «Ilapazutuzm», « KoHKypeHIUs», | TPUHIIMIA KOHKYPEHTHOTO UCKIIOUYEHUS
«CumObuno3y, «KommeHcammzm.
OobopynoBaHue: KOJUICKIIUH )KUBOTHBIX,
YYaCTBYIOIIMX B PA3TUYHBIX OMOTHUECKUX
B3aMMOJEHCTBUSIX

Hroro yacos o Teme 12

8 |Tema «IKo0rusi BUAOB M MOMYJISIIHID)
8.1 |Dkonoruyeckue 3 OKOJIOTUYECKHUE XapaKTEPUCTUKHU MOIYJISIIIUH. PackpeiBaTh coziepikaHue MOHATUS «ITOITYJIALINS.
XapaKTEPUCTUKHU [Monmynsauus xkak 6uosorndeckas cucrema. Poip OuenuBaTh 3HaYEHNE HEOAHOPOJHOCTHU CPEBL,
MOIYJIALIAN HEOJJHOPOJHOCTH Cpeibl, pU3HUecKuXx 6apbepoB U | (uszndeckux 0apbepoB U 0COOEHHOCTEH OHOIOTHI

ocoOeHHOCTeH 61oI0run BUI0B B (POPMUPOBAHUH
MIPOCTPAHCTBEHHOU CTPYKTYPbI HOITYJISLUN.
OcHOBHbIE TTOKa3aTeNIN MOMYJISIIUK: YUCIEHHOCTD,
IJIOTHOCTb, BO3pAacTHas U MOJI0Basi CTPYKTYpa,
POXXIaeMOCTh, PUPOCT, TEMIT POCTa, CMEPTHOCT,
MUTpaLusl.

JdeMoHcTpanuu

Tabnuibl ¥ cxembl: «DKOJOTHUECKUE

XapaKTEPUCTUKHU MOIYJIALIUNY,
«IIpocTpaHcTBEHHAs CTPYKTypa MOIMYJISLIUNY,

BUJIOB B ()OPMHUPOBAHUU TPOCTPAHCTBEHHON
CTPYKTYpBI MOITYJISALUN.

[IpuBOMTE IPUMEPHI NOMYJISALNNA PA3HBIX BUIOB
pacTeHNl U )KUBOTHBIX. XapaKTeprU30BaTh

OCHOBHBIC 5KOJIOTUYCCKUEC MTOKA3aTCIIN MOIMYJIAINN

YHUCIIEHHOCTD, IJIOTHOCTb, BO3PAcTHAs U MOJIOBAs
CTPYKTYpa, pOKI1aeMOCTb, IPUPOCT, TEMII POCTA,
CMEPTHOCTb, MUTPALIUS.
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca uacoe obyuarouguxcs
«Bo3pacTHble mUpaMu bl HOMYJISIIIAN
8.2 |Dxonoruueckas 3 DKojoruveckas CTpykTypa nomyssiiuu. OeHka PackpsbiBaTh cosiep:kaHue TEPMUHOB U TIOHATH:
CTPYKTYpa MOMYJISIHH. YUCIIEHHOCTHU MOIYJISIIH. JUHAMHKA TOMYJIALINUN, ONOTHYECKUNA TOTEHIHAI
JluHamuKa MOMyJISLIUd U JluHamMuKa IOMYJISIIIUY U €€ PEeryJIsusl. HOIYJISILIUK, KPUBbIE BHKUBAHUS, (PAKTOPHI
e€ perysmus buoTtnueckuii moTeHMaN MOMYJISIINH. CMEPTHOCTH, EMKOCTb CPEJIbI.
MonenupoBanue nuHaMuky nomyssiuu. Kpusble | OOBSACHATH 3aKOHOMEPHOCTHU pa3MeILeHust 0co0eit
pocTa YHCIEHHOCTH oty isinuu. Kpussie O JISIUH HA 3aHIMAEeMOW TEPPUTOPHH.
BBDKMBaHU. Perymsnus uncnenHocTd monyssinuid: | O1ieHnBaTh OMOTHYECKHUH ITOTSHIIAIT TIOTTY IS
poib PaKTOPOB, 3aBUCAIINX M HE 3aBUCSIIUX OT pa3HBIX OPTraHU3MOB.
IJIOTHOCTU. DKOJOTHYECKHE CTPATEery BUJIOB (I- U | AHATTU3UPOBATh KPUBBIE POCTA YHCIEHHOCTH
K-ctparerun). HOIYJISILIUY U KPUBBIE BEKUBAHUSL.
JemoHcTpanum O060CHOBBIBATH MPUYUHBI CIEPKUBAHUS
Tabauiel u cxeMbl: « CKOPOCTh 3aceIeHHS OMOTHUYECKOT0 MOTEHIIMAA POCTa U IPUUUHBI
MOBEPXHOCTHU 3eMJIH PA3IMYHBIMHU OPTaHU3MaMI» | BCIIBIIIEK POKAAEMOCTH Y OTJEIbHBIX OPTaHU3MOB.
[Nepeuncnsate hakToOpbl CMEPTHOCTH,
PETyIUPYIONINE YUCICHHOCTD TIOMYJISIIHA
pacteHuil 1 KUBOTHBIX. OTHUCHIBATH YKOJIOTHIECKUE
CTpaTeruy BUIOB
8.3 | Dkosornyeckas HUIIA 3 [TonsaTHe 06 PKOJIOTUYECKOM HUIlIe BUAA. PackpbIBaTh cofiepkaHue TEPMUHOB U TIOHATHA:
BUJIA Mecrooburanue. MHOroMepHas MOJIeNb 9KOJIOTUYECKasi HUIA, BUJ, apeal, HHBa3usl.

skosiornyeckor Humu Jx.M. XaTunHcoHa.
Pa3mepsl skosornveckon Huu. [loreHnmansHas u
peanvu3oBaHHAas HUILIH.

Bun kak cucrema nmonmyisiuuid. Apeasibl BUIOB.
Bubl 1 uX )KM3HEHHBIE CTPATETHH.
DKOJIOTHYECKUE IKBUBAJICHTHI.

3aKOHOMEPHOCTHU MOBEJICHUS U MUTPALUil
JKUBOTHBIX. bruonornueckue MHBa3UM 4yKEepOIHBIX
BHUJIOB.

XapakTepru30BaTh MHOTOMEPHYIO MOJIEb
skoJsiornyeckoit Humm Jx. M. XaTunHcoHa.
[IpuBOIUTE MPUMEPHI SKOJIOTMUYECKUX HUII Pa3HbIX
BUJIOB PACTEHHUH U KUBOTHBIX.

BbIsSBISATE OTAMYKE SKOJIOTUYECKOW HUIIM BHIA OT
ero Mmectoobutanus. I'paguuecku n3o00paxarb
MHOTOMEPHYIO MOJIEJb IKOJIOTUYECKOW HULIM JUIsS
Pa3HbIX BUJIOB.

BbIABIATE NIPUYUHBI pa3Ivdni B pa3Mepax
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memuwl) Kypca uacoe obyuarouguxcs
JdeMoHcTpauuu 9KOJIOTMYECKOM HUILM Y Pa3HBIX BUJIOB PACTEHUN U
[optper: JIxx.1. XaT4ynHCOH. JKUBOTHBIX. AHAJIM3UPOBATH TPUUUHBI U
Tabauiel u cxeMbl: «MoJienb 9KOJIOTHYECKON MOCIIEICTBUSI CMEHBI SKOJIOTHYECKON HUILU
auimn k.M. XatanHcoHay.
Oo6opynoBanue: repOapuu paCTCHUI; KOJUICKITUU
KUBOTHBIX.
JlabopaTopnasi pa6ora «IIpucnocobiienus cemsin
pacTeHUH K pacCeIICHUIO)»

Wroro gacos o teme 9

9 |Tema «IK0JIOTHS COOOIIECTB. JKOJOIrHYEeCKHE CHCTEMBI»
9.1 |[CoobiiecTBO 1 Coo01ecTBa opranu3MoB. buorieHo3 u ero PackpriBath copepkaHue TEpPMUHOB U MOHSITHH:
OpraHU3MOB — OHOIIEHO3 cTpykTypa. CBsi3u MEXy OpraHM3MaMH B OHoIeH03, OMOTOII.

OunoreHo3e. XapakTepu3oBaTh OMOIIEHO3 U €r0 CTPYKTYPHI:
JdeMoHncTpauuu BUJIOBYIO, TPOCTPAHCTBEHHYIO, TPOPUIECKYIO.
Tabauie! u cxembl: «CTpyKTypa OHOLIEHO3aY, [IepeunciaATs U IPUBOAUTH IPUMEPBI CBA3EH MEKIY
«IKocHucTEeMa NTMPOKOJIMCTBEHHOTO JIECay, OpraHu3Mamu B OHOIIEHO3€e
«IKocHucTeMa XBOMHOTIO Jiecay

9.2 |Dkocucrema 2 DKocHuCcTeMa KaK OTKpbITasi CUCTEMa PackpsiBaTh coepkaHre TEPMUHOB U IMOHSATHMN:

(A.JIx. Tencnu). DyHKIIMOHATbHBIE OJIOKH
OpPTaHU3MOB B DKOCUCTEME: TTPOTYIIEHTHI,
KOHCYMEHTHI, peyleHThl. Tpoduueckue ypoBHH.
Tpoduueckue nenu u ceTu.

AOluoTtndeckue 010k FKocucTeM. [10UBBI U WITHI B
IKOCHUCTEMAX.

KpyroBopoT BemecTB U NOTOK YHEPTUHU B
9KOCHUCTEME.

JdeMoHcTpanuu

Hoptpetsl: B.H. Cykaués, A.Jlx. Tencnu.
Tabauie! v cxembl: « OYHKIIMOHATbHBIE TPYTIITHI

9KOCUCTEMA, IPOAYLIEHThI, KOHCYMEHTHI,
peayLeHThl, TpohuIecKrue YpoBHH, Tpo(UIecKue
(nuILEeBbIe) SN U CETH.

Ha3zbiBaTh CTpyKTypHBIE KOMIIOHEHThI SKOCUCTEMBI.
XapaxkTepr3oBaTh QYHKUUU U TPUBOAUTH IPUMEPHI
OpPraHU3MOB B ’KOCHCTEME Ha OCHOBE UMEIOLITUXCS
3HaHUI O pacTEeHUsX, rpudax, 6aKTepHsX U
XKUBOTHBIX. ONUCBIBATH KPYTrOBOPOT BEUIECTB U
IIOTOK DHEPTUU B IKOCUCTEME.

OOBACHATH POJIb OPraHU3MOB B OMOJIOTUYECKOM
KpPYTOBOPOTE BEIIECTB U TOTOKE YHEPTUU.
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memwt) Kypca uacoe obyuarouguxcs
OpPraHu3MOB B SKocHucTeMe», «KpyroBopot [TpuBOAMTE TPUMEPHI OPraHU3MOB, 3aHUMAOIIIUX
BEIIECTB B SKocucTeMey, «llenu nuranus pa3Hble YPOBHU TPO(UYECKUX MTUPAMHU/I.
(mactOumIHas, JETPUTHASN)». CocTaBnaTh cXeMbl IEpeHOCa BEUIECTBA U SHEPTUU
OO6opynoBanme: repOapuu paCTeHUI; KOJUIEKIIMA | B SKOCUCTEMaXx (LIeTH MUTAHNUsA).
HACEKOMBIX; Yyuela NTHII U 3Bepeit CpaBHUBaTh NaCTOUIIHbIEC U IETPUTHBIE LIETIN
TUTAHUS
9.3 | Dkonoruyeckne 2 OcHOBHBIE TIOKA3aTeNH SKOCHCTeMbl. bomacca | PackpbIBaTh coiepskaHie TEPMUHOB M TOHSTHI:
TTUPAMUJTBI MPOAYKIIHSI. IPOAYKIHS, OoMacca, SKOJOrHYecKas MupaMu/a.
DKOoJIOTHYEeCKHEe MTUPAMUJIbI YMCell, OMOMACCHI U XapakTepHu30BaTh MPaBUIIA SKOJIOTHYECKIX
SHEPTUH. NUpPaMUJ Yicell, OMoMacChl U SHEPTUU.
JemoHcTpanum OOBSCHATH MPUYUHBI PA3IUYUI B IPOTYKTUBHOCTH
Tabauirel ¥ cxembl: « DIKOJIOTHYECKas MUpaMuaa Y Pa3HBIX 9KOCHCTEM.
qucen, « IKoJIoruueckas nupamuaa ouomMaccel», |[IpuBOAUTH MpUMeEpHI MPAKTUYECKOTO MPUMEHEHUS
«DKOJIOTHYECKAs TUPAMU/Ia YHEPTUID MIPABHJII SKOJIOTHUYECKHIX TTHPAMU/I.
CpaBHuBaTh OMOMaccy U NPOIYKIHIO SKOCUCTEM
Cylx 1 MUpOBOro okeaHa
9.4 |VI3meHeHHUs1 COOOIIECTB — 1 Hunamuxa sxocucmem. Kamacmpoguueckue PackpsIBaTh coziepKaHNEe TEPMUHOB U TIOHSITHIA:

CYKICCCHUU

nepecmpotixu. Pnykmyayuu. HanpasneHHble
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — CYKIIECCHH.
IlepBU4YHbIE M BTOPUYHBIE CYKIIECCUU U UX
MIPUYHHBI.

AHTpONIOTE€HHBIE BO3JICHCTBHSI HA CYKIIECCHH.
KimmmaxkcHoe coobmiectBo. buopasnooGpaszue u
MOJIHOTa KPYTOBOPOTA BEILIECTB — OCHOBA
YCTOMYHBOCTH COOOIIIECTB.

JdeMoHcTpanuu

Tabnuue! u cxembl: «O6pazoBaHue 6010TaY,
«IlepBuunas cykueccus», «Boccranosnenue neca

TIOCJIC MOKapa»

CYKIleCcCHsI, KIIMMaKCHOE COOOIIECTBO,
CYKILIECCUOHHBIN PSI.

XapakTepru30oBaTh CyKIECCHH: TIEPBUYHBIC U
BTOPUYHBIE, TPUBOIUTH UX IPUMEPHI U HA3bIBATH
MIPUINHBI CMEHBI COOOIIIECTB.

CpaBHUBATh BpeMEHHBIC U KOPEHHBIC
OHMOTeOIIeHO3bI HA KOHKPETHBIX MTPUMEpPax CBOSH
MECTHOCTH.

MonenupoBaTh pe3yIbTaThl IPOIECCa CMEHBI
OHMOreo1eHO30B MO/ BIUSIHUEM aHTPOTIOTEHHOTO
¢baxTopa
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca uacos obyuarouguxcs
9.5 |IIpupoaHbie FKOCUCTEMBI 2 [Ipupoanblie 3K0CUCTEMBL. JKOCUCTEMbL 03ED U PackpsiBaTh conep:kaHue TEPMUHOB U IIOHATHMN:
pek. Dkocucmemsl Mopeli u 0keano8. Ixocucmemsl | GUTOIIIAHKTOH, 300IUIAHKTOH, SIPYCHOCTb.
MYHOp, 1eco8, cmeneti, NyCmbiHb. XapakTepu3oBaTh IPUPOAHBIE SIKOCUCTEMBI, UX
JdeMoHCcTpauuu OCHOBHBIE KOMIIOHEHTHI (Ha pUMepe 03epa,
Tabauie! ¥ cxembl: « IKocHUCTEMA XBOMHOTO U HIMPOKOJIMCTBEHHOTO Jieca). OObICHSTD
HIUPOKOJIMCTBEHHOTO JIeCay, « IKOCHUCTEMA MPUYMHBI PA3TUIHON OMOMACCHI MPOAYLIEHTOB U
XBOWHOTO JIeca», « IKOCUCTEMA 03€Pay. KOHCYMEHTOB B IIPUPOIHBIX HIKOCHCTEMAX.
Oo0opynoBanue: akBapruyM Kak MOJIEIb CocraBnsTh NaCTOUIIHBIE U IETPUTHBIC LIETIH
9KOCUCTEMBI. MUTaHUS IPUPOJIHBIX dKocucTeM. [IpuBoanThH
IKCKYypcHust « DKCKYPCHS B TUTTUYHBIN IpUMEPHI OPTaHNU3MOB, BXOSIIIIUX B COCTAB
ouoreoreHo3 (B 1yOpaBy, Oepe3HsiK, ebHUK, Ha (bUTOIIIAaHKTOHA, 300IJIAHKTOHA, OEHTOCA.
CYXOJOJIbHBIN WIHM OMMEHHBIH JIYT, 03€po, O60CHOBBIBATB POJIb IPYCHOCTH B KU3HU HA3EMHBIX
00J10TO)» 9KOCHUCTEM.
CpaBHuBaTh OMOMaccy U MPOTYKIIHIO BOJHBIX U
Ha3eMHBIX IKOCUCTEM
9.6 | AHTpOmOTreHHBIC 1 AHTpPONIOT€HHBIE SKOCHUCTEMBI. PackpeiBath conepkaHre TEPMUHOB Y TOHATHIA:
9KOCUCTEMBI Arposkocuctema. ArporeHos. Pazmnans mexay arpo3KoCUcTeEMa, arpoleH03, MOHOKYJIbTYpa.
(arpod’KOCUCTEMBI) AQHTPOIIOI€HHBIMU U TPUPOAHBIMU SKOCUCTEMAaMHU. | XapaKTEPU30BaTh OCHOBHBIE KOMIIOHEHTBI
JdeMoHcTpauuu arposkocucteMsl. [I[puBoIUTE IpUMEpPHI
Tabauirel 1 cxembl: «ArporieHo3», «KpyroBopot arposkocucteM. COCTaBIATh LIENH TUTaHUS
BEILIECTB M IOTOK HEPTUH B arpOLIEHO3E». arporieHo3a. O60CHOBBIBATH TPUUUHBI HU3KOU
OO6opynoBanue: repOapuu KyJIbTYPHBIX H YCTOMUHUBOCTU arpO3KOCUCTEM.
JTUKOPACTYIIUX PACTEHUH. CpaBHHBATH arpOIKOCHUCTEMBI U TIPUPOTHBIC
IKCKYypcHsi « IKCKYpPCHS B arpoOdKOCUCTEMY (Ha 3KOCUCTEMBI.
T10JI€ WJIM B TETUTMYHOE XO3SIHCTBO)» XapakTepru30BaTh POJIb Y€JIOBEKA B COXPAaHEHUH
YCTOMUYHBOCTH arpO3KOCHCTEM
9.7 | Yp0O03KOCHUCTEMBI. 3 YpboakocucreMbl. OCHOBHBIE KOMITOHEHTHI PackpsiBath coepxaHue TEPMUHOB U TOHSATHI:
OKOMOHUTOPHUHT yp6oskocuctem. ['oposckas dmopa u payHa. ypOo3KOCHCTEMA, CHHAHTPOIU3AIINS, TOPOICKAs

CuHaHTpOMU3aIMs TOPOJICKOM (payHBI.

¢opa, ropockas payHa, SJKOMOHUTOPHHT.
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n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHnoegnbvle 6uobl OesmenbHOCmU
odyuarowuxcsa

buonornueckoe u X0351MCTBEHHOE 3HAYEHUE
arpo3KOCUCTEM U YPOOIKOCHCTEM.
3aKOHOMEPHOCTH (POPMUPOBAHUS OCHOBHBIX
B3aUMOJICICTBUI OPraHU3MOB B SKOCUCTEMAX.
Ponv kackaonozo s¢pgpexma u 6udos-
20Uhuramopos (Knouesvlx 6udos) 6
@yukyuonuposanuu sxocucmem. Ilepenoc snepruu
Y BEIIECTB MEXKy CMEKHBIMU SKOCUCTEMAMH.

Y CTONYMBOCTH OPraHU3MOB, ITOIYJIALNN 1
9KOCHUCTEM B YCIIOBHSX €CTECTBEHHBIX U
AQHTPOIIOI€HHBIX BO3JICHCTBUI.

Mexanuzmwvl 6030eticmaus 3a2psA3HeHUl PA3HbIX
Munos Ha cybopeanusmMeHHOM, OP2AHUIMEHHOM,
NONYIAYUOHHOM U IKOCUCTNEMHOM YPOBHSIX,
OCHOBbL IKONO2UYECKO20 HOPMUPOBAHUS
AHMPONO2SEHHO20 8030€lCMBUS.

MeToa070THsI MOHUTOPUHTA €CTECTBEHHBIX U
AQHTPOIIOTEHHBIX YKOCUCTEM.

JdemoncTpanuu

Tabauiet u cxembl: «[Ipumepsr ypOoIKOCHCTEMY.
IIpakTnueckas padora «l3yueHue u onucanue

yPOOIKOCUCTEMBD)

JlabopaTopnasi padora «/3ydenue paznooOpasust
MCJIKHX IMOYBCHHBIX YICHUCTOHOTHX B Pa3HBIX
IKOCHUCTEMAX)

XapakTepru30BaTh OCHOBHBIE KOMIIOHEHTBI
yp6oskocucteM. OnuchBaTh OMOJIOTHYECKOE U
X03CTBEHHOE 3HauUeHHE YPOOIKOCUCTEM.
[IpuBOAUTE TPUMEPHI M OLIEHUBATh COCTOSIHNE
ypOOIKOCUCTEM CBOEH MECTHOCTH.

BbIsiBISITE 0COOEHHOCTH TOPOACKON (h1OphI U
(bayHbI.

CpaBHuBaTh ypO03KOCHCTEMBI U IPUPOJAHBIE
9KOCHUCTEMBI

HNToro yacos 1o Teme

12

10

Tema «buocdepa — rinodanbHas IKOCHCTEMA»

10.1

buocdepa. Ctpykrypa u
coctaB Ouocgepsl

2

buocdepa — obmennanerapuas 00omouka 3eMi,
/i€ CYIECTBYET UIIM CYIIECTBOBAJIA KU3Hb.

PackpbiBaTh cojiep:kaHHE TEPMUHOB U TIOHSTHIA:
ouocepa, )KUBOE BEIIECTBO, KOCHOE BEIIECTBO,

€0t



Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammmnoe codeprcanue
n/n (memwt) Kypca uacoe obyuarouguxcs
PasBurtue npencrasienuii o 6uocdepe B Tpymax OMOKOCHOE BEUIECTBO, OMOT€HHOE BEIIECTBO.
3. 31occa. Yuenne B.W. Bepnanckoro o 6uochepe. |I[IpuBoauts GopmMyIMpOBKH OCHOBHBIX MOJIOKEHUN
O6mnactu 6uocdeps! u e€ coctan. JKupoe BemiecTBo |yuenus B.M. Bepnaackoro o 6mocdepe.
ouocdepsl 1 ero PyHKITUH. Xapaktepu3oBaTh 00J1acTH OMOCHEphl K KX COCTAB,
JemMoHcTpanum Ha3bIBaTh 00JIACTH PACIIPOCTPAHEHUS JKUBOTO
Hoptpets: B.1. Bepnazackuii, 9. 31occ. BEIIECTBA B 000JI0YKAaX 3€MJIU U BBISBIISTH
Tabmuier u cxemsl: «I'eocdepsr 3emimm», NPUYHHBI €70 PAa3IMYHOTO PACHIPEICTCHUS.
«DyHKIIUY KUBOTO BEIIIECTBAY [epeuncasaTe QyHKIMH KUBOTO BEIIECTBA
O6uocdepsl (ra3oBasi, OKHUCIUTEIHHO-
BOCCTaHOBUTEIIbHAS, KOHIIEHTPAIIHOHHAS,
ouoxumuueckas). [[puBoauts mpumepsl
peoOpasyrolero BO3AeCTBHS )KUBOTO BEIIECTBA
Ha Ouochepy.
AHanu3upoBaTh U OLIEHUBATH OMOJIOTHYECKYIO
MH(POPMAIIHIO O TIIO0ATBHBIX YKOJIOTHUECKUX
npob6iemax 6uocgepsl, MOTy4yaeMyro U3 pa3HbIX
HCTOYHHKOB.
OuenuBats Bkaag B.U. Bepuasackoro, O. 3tocca B
co3JlaHMe y4eHus o buocdepe
10.2 |3akoHOMepHOCTH 2 3aKOHOMEPHOCTH CYIIECTBOBaHUs OHOChEpHI. PackpeiBaTh cofiep:kaHue TEPMUHOB U TIOHSTH:
CYIIECTBOBaHHUS OcobenHoctu 6uocdeps! Kak ri100anbHOMI rI100anpHast 9KOCHCTEMA, TMHAMUYECKOe
ouocdepsl. 9KOCHUCTEMBI. paBHOBECHE, KPYTOBOPOTHI BEIIECTB,

KpyroBopots! BemiecTs

Jlunamuueckoe paBHOBecHe B Onocdepe.
KpyroBopoTsl BemecTB U OMOreoXuMHUYECKHe
LUKJIBI (YTIepoaa, a30Ta). PUTMUYHOCTS SIBJIEHUH B
ounocdepe.

JdeMoHcTpanuu

Tabnuue! u cxemsl: «I'eocdepsr 3emmm»,

«DyHKIMN )KUBOTO BenlecTBay, «Kpyrosopot azora
B IIpupozae», «KpyroBopor yriepoja B Ipupoie»,

OMOTCOXMMHUYCCKHE ITUKITBI. XapaKTepU30BaTh
0co0eHHOCTH Orocdephl Kak TI100aTbHON
HKOCUCTEMBI.

Onpenenars GyHKIHI0 Onochepsl B 00ECTICUCHUN
OMOTeHHOT'0 KPYrOBOPOTA BEIIECTB Ha ITAHETE.
XapakTepru30BaTh OCHOBHBIE KPYTOBOPOTHI: BOBI,
yraepoaa, azota. CpaBHUBATh OCOOEHHOCTH
KpyTrOBOPOTa Pa3INYHbIX BEIIECTB.

¥0T



Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue
n/n (memuwl) Kypca uacoe obyuarouguxcs
«KpyroBopot Kuciopoza B Ipupoie», OueHuBaTh 3Ha4E€HNUE KPYTrOBOPOTA BEIIECTB /IS
«KpyroBopoT BOJIbI B IPUPOJIE» CYILECTBOBAHMS KU3HU Ha 3eMIIe.
OOBACHATH POJIb OPraHU3MOB B OHOJIOTMYECKOM
KPYTrOBOPOTE BEIIECTB.
BrisiBnsTh TuHAMUYecKoe paBHOBecHE Onochepsl.
[IpuBOIUTE PUMEPHI PUTMUYHOCTH
sIBJICHUH B Onocdepe
10.3 |3onanbpHOCTH OHOChHEPHI. 2 3onankHOCTH OMochepsl. [Tonarue o Guome. PackpsIBaTh coepkaHie TEPMUHOB U TIOHSITHIA:
OcHOBHbBIE OMOMBI OcHoBHBIC OMOMBI CYIIIH: TYHJIpa, XBOWHEIE JIeca, | OMOMBI, TYH/pa, XBOMHHBIE Jieca, CMEIIaHHBIC Jieca,
CYIIH. CMEIlIaHHbIE U HIMPOKOJIMCTBEHHBIE Jieca, CTEIH, HIMPOKOJIMCTBEHHBIE Jieca, CTeIH, CABAHHBI,
YcroitunBocTh CaBaHHBI, TyCTHIHU, TPOMIMYECKHUE JIeca, MyCTBIHU, TPOITUYECKHUE JIECA, BBICOKOTOPbSL.
ouochepsl BBICOKOTOpBs. Kinmar, pacturenbHbIi U [TokasbIBaTh Ha KapTe U XapaKTepU30BaTh
KUBOTHBIN MUP OMOMOB CYIIIH. OCHOBHBIE OMOMBI CYIIIH.
CrpykTypa u QyHKIUS )KUBBIX CUCTEM, OlleHKa ux | CpaBHUBATH 0COOEHHOCTH KJIMMATa, MOYB,
pecypcHOro noTeHImana u onochepHbIx PyHKIUNA. | paCTUTEIHHOTO U JKUBOTHOTO MUPA Pa3HbIX OMOMOB
JdeMoHncTpauuu CyLIu 3eMJIH.
Tabnuibl u cxembl: «OCHOBHBIE OMOMBI CYIITHY, BBISIBIISITE TPUUMHBI 30HATLHOCTH B OHocdepe
«Knumartnueckue nosca 3emnuy, « Tynapay,
«Taiira», « CMeIIaHHbBIH JIeC,
«IInpokonucTBeHHBIN Jiecy, «Ctenby, «CaBaHHAY,
«IIycTeias», « Tponuecku aecy.
O0opynoBanme: repbapuu pacTeHU pa3HbIX
OMOMOB; KOJUICKITUHN JKUBOTHBIX
Hroro gacos o Teme 6

11

Tema «Hes10BeK M OKpYKAIOLIAA Cpeaa»

111

BosgeiictBue uemoBeka
Ha Ouochepy

2

DKOJIOTHYECKUE KPUBHUCHI U UX PUYUHBI.
BosneiicTBue yenoBeka Ha 6nocepy. 3arps3HeHue
BO3IyIIHOM cpefpl. OxpaHa BO3ayXa. 3arpsi3HEHUE
BOJIHOM cpenibl. OXpaHa BOJHBIX PECYPCOB.

PackpbiBaTh copiepkaHue TEPMUHOB U TIOHSTHI:
aTMocepa, BelecTBa-3arps3HUTENH, TAPHUKOBBIN
3¢ (deKT, «030HOBAS ABIPa», KKUCIOTHBIE TOXKINY,
ruapocdepa, 3BTpoduKanus BOIZ0EMOB, ITOYBA,
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n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHnoegnbvle 6uobl OesmenbHOCmU
odyuarowuxcsa

Pazpymenue noussl. OXpaHa mOUYBEHHBIX
pecypcoB. 3MeHeHue kiaumara.
JdemoncTpanuu

TaOnuiiel ¥ cxembl: «3arpsi3HEHHE aTMOC(EPBD,
«3arpsizHenue ruapocheps», «3arps3HeHue

1ouBbl», «llapHUKOBBII AP PerT»

9pO3Usl MOYB, NECTULIU/IBI, SKOJIOTUIECKUN KPHU3HC.
AHanm3upoBaTh aHTPOIIOI€HHbIE (PAKTOPHI
BO3JIelicTBHS Ha Onocdepy (poJib YeioBeKa B
IPUPOJIE) Ha pa3HBIX dTaax pa3BUTHUS
YeJI0BEYECKOIro 00IECTBA.

XapakTepu30BaTh rI100ATHHBIE SKOJIOTUIECKHE
po0JIeMbl; OCHOBHBIE HICTOYHHUKH aTMOC(HEPHBIX
3arps3HEHUH; KOJIOTHYECKHE TPOOIIeMBI,
CBSI3aHHBIC C YBEJIMUCHHEM TPAHCIIOPTA B KPYITHBIX
ropojAax; 3BTPO(UKALNIO BOJOEMOB; MTOCIIEICTBHUS
3arpsA3HEHUs BOJ XUMHUECKUMHU BEIIECTBAMH;
BO3/ICHCTBHE YeJIOBEKA Ha IOYBEHHBIN TIOKPOB.
ApryMeHTHpOBaTh 3HaYEHUE 3KOJIOIMYECKHX
3HaHUH B pellIeHUH BONPOCa O MOAAEPKAHUN
YCTOMYMBOCTU OHOCHEPHI

11.2

AHTpPOIIOreHHOE
BO3JICICTBUE HA
PacCTUTEIBHBIN U
KUBOTHBIN Mup. OxpaHa
IIPUPOBI

AHTpONIOT€HHOE BO3JICICTBUE HA PACTUTEIBHBIN U
KHUBOTHBIN Mup. OXpaHa pacTUTEIBHOIO U
KUBOTHOTO Mupa. OCHOBHBIE IPUHIIUIIBI OXPaHbI
npuposl. Kpacusie kauru. Oco0o oxpaHseMble
npupoauslie Tepputopun (OOIIT). borannueckue
cazibl ¥ 300JIOTHYECKUE TTAPKU.

JdeMoHcTpauuu

Tabauie! u cxembl: «Oco00 oxpaHsiemMble

MIPUPOIHBIE TEPPUTOPUI.

Oo6opyaoBanme: Gpororpa@uu oXxpaHseMbIX
pacteHuii n xuBOTHBIX KpacHol kauru PO,
KpacHoii kHurHM pernona

PackpsiBaTh coepxaHue TEPMUHOB U TOHATHI:
COKpaleHre OnopazHooOpas3usi, OXpaHa IPUPOJIbI,
0c000 oXpaHseMble IPUPOTHBIE

tepputopuu (OOIIT), boTanuveckuii ca,
300JI0TUYECKUHN TTapK.

XapakTepru30BaTh IJIAHETAPHYIO POJIb PACTEHUN U
KUBOTHBIX.

[IpuBOIUTH IPUMEPHI MIPSIMOTO U KOCBEHHOTO
BO3JICHCTBUS YeJIOBEKa Ha PACTUTENbHBIN U
YKUBOTHBIN MHUP.

Xapaktepr3oBaTh NPUHLIUIEI « BcemupHoi
CTpaTEruy OXpaHbl IPUPOIBD».

[epeuncasars ocobennoctu paznuaabix OOIIT.
[IpuBoaute npumMepsl OOIIT, pacnonoxkeHHBIX B
CBOEU MECTHOCTH. [0Ka3bIBaTh HAa IpUMEpax

90T



Ne | Haumenoeanue pazoena

Konuuecmeo

IIpozpammnoe cooeprcanue

OcHnoegnbvle 6uobl OesmenbHOCmU

n/n (memwt) Kypca uacoe obyuarouuxca
OTAaCHOCTh COKPAIICHNUS OMOJIOTUYECKOTO
pa3Ho0Opa3us 3emin.
[IpuBOAUTE pUMEPHI PEIKUX U MAJIOUUCIIEHHBIX
BUJIOB PACTE€HU U JKUBOTHBIX CBOEH MECTHOCTH,
3aHecEHHbIX B KpacHble KHUTU PErMOHOB U
Kpacnyro kaury PO
11.3 | PatmonanbHOe 3 OcHOBHbIE IPUHLUIIBI YCTOMYUBOTO Pa3BUTHUS PackpsiBath coepxaHue TEPMUHOB U ITOHATHM:
MIPUPOJIOTIONE30BAHUE U YeJI0BeYeCTBa U MPUPOIbL. ParmonansHoe panroHaIbHOE PUPOAOTIOIH30BAHNE, YCTOHUNBOE
YCTOMUYMBOE Pa3BUTHE MIPUPOJIOIOIB30BAHNE M COXPAHEHHE pa3BUTHE, IPUPOAHBIE PECYPCHI, IKOJIOTHUECKUI

OMO0JIOTNYECKOT0 pa3Hoo0pa3us 3emiu. clies.

OO111e 3aKOHOMEPHOCTHU ITI00aIbHBIX XapakTepHu30BaTh OCHOBHbIE IIPUHIIMITBI

9KOJIOTUYECKUX Kpu3ucoB. OcobeHHOCTH YCTOMUMBOTrO pa3BUTHS YEJIOBEUECTBA U IIPUPOIbI.

COBPEMEHHOI'0 KPHU3HCA U €r0 BEpOATHBIE OmnuceIBaTh HeUcUEpIIaeMble U HCUEpIIaeMble

MOCTIC/ICTBHSL. MIPUPOTHBIE PECYPCHI, TOTIEPKUBAS

PazBuTne MeTO10B MOHUTOPHHTA Pa3BUTHS OTHOCHTEIIEHOCTh HEMCYEPTIAEMOCTH TIPUPOIHBIX

OTIaCHBIX TEXHOTEHHBIX MTPOIIECCOB. PECypCoB; XapaKTepH30BaTh MPOIIECCHI UX

Cucmemmnobie uccie0o8anus nepexooa K BO3HUKHOBEHUS M YCIIOBHS CPEIbI, IPUBOISAIINE K

pecypcocbepezaroueli u KOHKYPEHMOCnOCOOHOU uX (POPMHUPOBAHUIO.

aHepeemuxke. buonozuueckoe pasnoobpasue u PackpsIBaTh Mpo0I€MbI pallHOHAIEHOTO

buopecypcuvl. Hayuonanvhvie ungopmayuonmoie PUPOAONOIB30BAHUS U HAXOIUTh ITYTH UX

cucmembvl, obecnevusaioujue 00Cmyn K pereHus

ungopmayuu no cOCMOAHUIO OMOENbHBIX BUO08 U

akocucmem. OcHogvl 5KOpeaburumayuu

aKocucmem u cnoco6o8 6opvovl ¢

OUONOBPEHCOCHUAMU.

Pexoncmpykyus MOPCKUX U HA3EMHBIX IKOCUCEM.

JdeMoHcTpanuu

Tabnuiel v cxeMbl: «MoJienu ypaBiasieMoro MUpay»

Hroro yacos 1o teme 7
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Ne | Haumenosanue pazoena | Konuuecmeo OcHosnbvle 6u0bl OeamenbHocmu
Ilpozpammnoe cooeprrcanue

n/n (memuwl) Kypca uacoe obyuarouguxcs

12 | Tema «boranuka, 300J10rusi, AHATOMHUSI YeJIOBEKA)

12.1 | PaznooOpasue pacTeHuit 10 Hwusmue u Beicine criopoBbie pactenns. O6mas | KimaccuduimupoBanre OCHOBHBIX KaTEropuid
XapakTepUCTHKa Bojiopociieil. Paznoobpasue CUCTEMAaTUKH PACTCHUM.
BOJOPOCIIEH. [IpumeneHne 6MOTOTUYECKUX TEPMUHOB U
O6mas xapakrepuctuka MoxooOpa3ubix. O0mas | MOHATHI: cucTeMaTHKa, [IapCTBO, OT/AEN, KJacc,
xapakrepucTuka [lanoporHukooOpa3HbIX. CEMEHNCTBO, PO, BU. BhIsiBIEeHHE CYyIIEeCTBEHHBIX
OO01as xapakrepucTuka ['010ceMEHHBIX pacTeHuH. | IPU3HAKOB pacTeHui: oraena [lokpbiToceMeHHbIe
PaznooOpazue ['o1oceMEHHBIX paCTCHHIA. (LIBetkoBbIe), KIaccoB (OAHOIONBHBIE,
O6mas xapakrepuctuka [IokppITocEMEHHBIX JIBynonbHble) u cemeiicts (KpecTouperHsle,
pactenuii. PasHooOpa3re moKphITOCEMEHHBIX [Tacnénomeie u np.).
pacTeHui. VYcraHoBiIeHHE B3aUMOCBS3EH MEX Y
CpaBHuUTENbHASA XapaKTEPUCTHKA OJJHOJOJIBHBIX U | OCOOEHHOCTSMHU CTPOEHUS MOKPHITOCEMEHHBIX
JBYJOJbHBIX PACTEHUN. pacTeHUl U UX CUCTEMATHUYECKOU
XapakTeprucTUKa OT/IEIbHBIX CEMENCTB Kilacca MIPUHA/IIEKHOCTHIO.
JIBynonpHbIe. XapaKTepUCTHKA OTIETbHBIX
cemeiicTB kitacca OAHOOIbHBIE.

12.2 |OcobGeHHOCTH CTPOCHHUS 10 Tun Kumeunononoctasie. Tun ['yoku. O61mast BrisiBiieHNE XapaKTEpHBIX MPU3HAKOB OPTaHU3MOB

N KU3HCACATCIBHOCTHU
HapcTBa KupotHbie

XapaKTepUCTUKa. U MHOT0OOpazue
KHMILEYHOITOJIOCTHBIX.

Tun IInockue uepsu. Tun Kpyrislie uepsu.
Tun Konpuateie yepBu. O01mas XxapakTepucTUKa,
paszHooOpasue. 3HaueHue YepBeil B Ipupoje u
KU3HU YeJIOBEKa.

Tun Mosmrocku, o01ast XapakTeprucTHKa.
Pa3nooOpazue MOTIOCKOB, 0COOEHHOCTH
YKU3HEHHOTO LIMKJIA ¥ Pa3MHOXKEHHUS.

OOm1ast xapakTepucTika Tuna YneHucToHorue.
Knacc PakooOpasHeie.

Knacc [TaykooGpa3nbie, Hacekomslie: o0rmas

pa3HBIX TUMOB U KiaccoB. MccnenoBanue
NPU3HAKOB MPUCTIOCOOJIIEHHOCTH K cpejie OOMTaHusl.
Omnucanue BHEUTHETO U BHYTPEHHETO CTPOCHUSI.
YcTaHoBiIeHNE B3aMMOCBSI3U CTPOEHHS U 00pa3a
xu3HU. OBnageHue npuémamu paboTsl ¢
Oouosornueckoil nHpopMmaluen u eé
npeoOpa3oBaHue

80T



n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHnoegnbvle 6uobl OesmenbHOCmU
odyuarowuxcsa

XapaKTepUCTHKA, Pa3HOOOpa3ue MmaykooOpa3HbIX.
OO6mas xapaktepuctuka tTuna Xopaossie. [Toarum
becuepennsie.

Kiace XpsimeBbie ppi0ob1, KocTHBIE pBIOBI: 001IIast
XapaKTepUCTHKA, 0OCOOEHHOCTHU MPOLIECCOB

KHU3HEIeATeNbHOCTH. PasHOOOpa3ne KOCTHBIX PHIO.

OO6m1as xapakTepucTrKa Kjiacca 3eMHOBOIHBIE.
Oco0eHHOCTH BHEUIHETO U BHYTPEHHEIO CTPOCHUS
B CBSI3U ¢ 00pa3oM ku3HHU. PazmMHOXeHue u
pa3BUTHE 36MHOBOHBIX.

OO61mas xapakTeprcTrKa Kiiacca
[IpecMmbikaroruecs, 0COOEHHOCTH BHEITHETO U
BHYTPEHHET'O CTPOCHUS MPECMBIKAFOIINXCS.

O6u1a51 XapaKTCPpUCTHUKA KJIacCa MekonuTaronue.

Oco0eHHOCTH CTPOEHUS U MPOLIECCOB
KHU3HEIEATSIIEHOCTH MIICKOITUTAIOIINX.
Pa3nooOpazue MiIeKONUTarOIIHX.
CucremMaTiudeckye Tpynibl MIECKOTTUTAOIIHX.
ITonknaccer: [lepBo3epu, Cymuartsie,
[LmanenTtaphsie.

OTpsiap! MIIAIIEHTAPHBIX MIEKOUTAIOIIHX.

12.3

AmnatoMmus deoBeka

10

Opranbl, cUCTeMbI OpraHoB, opraHu3M. HepeHast u
TyMOpaJIbHast PETYIISIIHSL.

Crpoenne u padota ceparia. Kpyru kpoBooOparteHusI.
Jlpmwxenne mumel. JIBrokeHre KpoBH IO COCYIaM.
Perynsiust paboThI cep/iia 1 KPOBEHOCHBIX COCYIOB.
[penynpexaenue 3abo1eBaHMii cep/la 1 iepBast
TIOMOIIIH TTPY KPOBOTEUECHHSIX.

JlpixarenbHast cucreMa. 3HaueHue JibixaHust. Opraibl
npixanust. CTpOeHHUE JIETKHX.

Onucanue pa3IMyHbIX OPraHOB, CUCTEM OPIaHOB,
cTtpoenue u pyHkmonupoBanue. OObsICHEHNE
MEXaHU3MOB JXH3HeaesATenbHOCTH. OO0CHOBaHWE

Mep podrIakTHKA HHPEKITMOHHBIX 3a001eBaHUH.
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n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHnoegnbvle 6uobl OesmenbHOCmU
odyuarowuxcsa

I"a3000MeH B JIerkux U TKaHsX. J[pIXxarebHble
JBbKeHWs1. Peryisiims npixanvs. bonesnn opranoB
nbixanus. [ vruena npixanust. [lepBas momolis pu
MOPa’KEHUU OPraHOB JIbIXaHMUSI.

[TvmeBapurensHas cucrema. Perysisiust muieBapeHus.
[TneBapenue B xemyaKe. Peryisnus nuiesapeHus.
[TvmeBapenye B kneynrke. BeacbiBanve
IIUTATENNbHBIX BEILECTB. [leueHb 1 nomKenyjouHast
xkerne3a. Perymsiims nuranust.

MovuesbiiemurenbHast cucrema. CTpoeHue u padbora
niouek. [Ipemynpesxnenrie 3a001eBaHmiA OYEK.

Kosxa. 3nauenue u ctpoenue koxxu. Posib koxu B
TETUIOPETYISILIHH.

Hapy1ieHre KOyKHBIX TOKPOBOB U TIOBPEXKIEHHUST KOXKU.
OxkazaHue nepBoi OMOIIY IPH TETIOBOM M COTTHEYHOM
yrapax.

OHJIOKpHHHAs cucTema. JKernesbl BHEITHEN, BHYTPEHHEN
1 CMeIlIaHHOM cekpeliy. Posb ropMOHOB B 0OMeHe
BEILECTB, POCTE U PA3BUTUM OpraHU3Ma.

Oprans! 4yBcTB. AHaIM3aTopbl. CBsI3b OpraHu3ma
YeJioBeKa ¢ BHelIHel cpeioid. O01as xapakTepucThka
CEHCOPHBIX CHCTEM.

Crpoenue anamm3atopoB. OpraH 3peHus U 3pUTEITbHBIN
aHanmM3aTop. 3a0oeBaHus U IOBPEXKICHNS TJ1a3.
Opransl ci1yxa 1 paBHOBecHsL. X aHam3aTophl.
Opranb! ocsi3aHust, 0OOHSIHUSI U BKYyCa U UX
AHATTM3aTOPBL

OpraHbl 4yBCTB 1 MX 3HAUYEHHE B )KM3HU YE€JIOBEKA.
CeHcopHbIe CUCTEMBI, HX CTpoeHHe U PpyHKImu. [ a3 n
3penue. Onrryueckas cucrema riasa. Ceryarka.

0Tt



n/n

Haumenoeanue pazoena
(memwi) Kypca

Konuuecmeo
uacoe

IIpozpammnoe cooeprcanue

OcHnoegnbvle 6uobl OesmenbHOCmU
odyuarowuxcsa

3pUTEIBHBIC PELICTITOPHL: MTATIOUKH U KOJIOOUKH.
Vxo0 u ciyx. CtpoeHue 1 GyHKIMH OpraHa Ciryxa.
['uruena ciyxa. Opranbl paBHOBECHSI, MBIIIIEYHOTO
YyBCTBA, OCSI3aHMsI, OOOHSHHSA U BKYCA.
B3anmopeiicTBre CEHCOPHBIX CUCTEM.
HacnenoBanye npu3HaKkoB y 4esloBeKa.
Hacnencrennble 0051€3HH, UX IPUUMHBI U
MpeaynpexacHue. Poib reHeTH4ecKrx 3HaHWil B
TUIAHUPOBAHUH CEMBH.

3aboTa 0 pernpoyKTUBHOM 3/10poBbe. Hpekimn,

TNICPpCAAONINCCS ITOJIOBBIM ITYTEM U UX HpO(bI/IJ'IaKI'I/IKa.

BUY, npodunaxrika CITda.

HToro 4yacosB 110 TeMe

30

OBILIEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

136

11T
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IToypouyHoe mu1aHMpOBaHUE
10 kaacc

Ne ypoka

Tema ypoka

Tema 1. Buosorusi kak Hayka (2 4.)

Ypox 1

COBpeMeHHaﬂ Ouojiorus — KOMIUIEKCHAs HayKa. KpaTKaﬂ HUCTOPpHUA PA3BUTHA OHOoJI0ruy.
buonornueckue HAayKH W HU3y4acMbIC HMU HpO6J'IeMI)I. (DYH,Z[aMeHTaJ'IBHBIe, IPUKIIAAHBIE KU
IMMOUCKOBBIC HAYYHBIC NCCIICAOBAHNS B OHoJIOruu

VYpoxk 2

3HavyeHne OMoJOruM B (POPMHUPOBAHMM COBPEMEHHON €CTECTBEHHO-HAYYHOW KapTHUHBI MHUPA.
[Ipodeccun, cBsizanubie ¢ Ononorueil. 3HauyeHne OUOJIOTUU B MPAKTUYECKOU AEATEITBHOCTU
4eJI0BEKa: MEAULIMHE, CETTLCKOM X03SHCTBE, TPOMBIIIUIEHHOCTH, OXpaHe IPHPOIBI

Tema 2. )KuBble cucTeMbl U MX H3y4yeHue (4 4.)

Ypok 3

KuBble cuctembl Kak mpeaMeT uzydeHusi ouonoruu. CBOMCTBA JKUBBIX CHCTEM: €IUHCTBO
XUMHYECKOTO COCTaBa, JUCKPETHOCTh M LEJIOCTHOCTb, CIIO)KHOCTh U YIOPSIOYEHHOCTD
CTPYKTYpBI, OTKPBITOCTb, CaMOOpTraHU3allMsi, CaMOBOCIIPOM3BEICHUE, PA3APAKUMOCTb,
W3MEHYUBOCTh, POCT U Pa3BUTHE.

Ypok 4

YpoBHM  OpraHu3alMyd  JKMBBIX CHUCTEM:  MOJICKYJISIDHBIM, KIETOYHBIA, TKaHEBBI,
OpraHU3MEHHBIA,  MOMYJIALUOHHO-BUIOBOM,  DKOCHCTEMHBIH  (OMOTreOlEHOTUYECKUH),
ouocdepusii. [Iporeccsl, TPOUCXOSIINE B )KUBBIX CUCTEMAX.

Ypoxk 5

OCHOBHBIE IMIPU3HAKKU KHUBOTO. Kuszep Kkak Q)opMa CyHICCTBOBAHUA MATCPUH. HaYKI/I,
N3YYar0MUeC KUBBIC CUCTEMbI HAa PA3HBIX YPOBHAX OpraHU3allN.

Ypok 6

N3yuyenne xuBBIX cucTeM. MeTronbl Ouoiiormdeckoil Hayku. HaOmoneHue, u3MepeHue,
OKCIIEPUMEHT, CHUCTEMAaTu3alus, MeraaHanu3. l[loHsATHE O 3aBUCMMOM W HE3aBUCHUMOMU
nepemeHHou. IlnanupoBanue skcrepumenta. IloctaHoBka m mposepka rumnore3. Hynesas
runore3a. [lonsiTHe BHIOOpKM U €€ JOCTOBEPHOCTh. Paz0poc B OMONIOTMYECKUX HaHHBIX.
OueHKa JOCTOBEPHOCTH TOJYUYEHHBIX pe3yJabTaToB. [IpUuMHBI HCKaXKeHHs pPe3yJIbTaTOB
sKkcnepuMeHTa. [IoHsTre craTucTHYeCKoro Tecra.

Tema 3. buosiorust kjieTku (2 4.)

Ypoxk 7

Kierka — cTpykTypHO-GyHKIIMOHATBHAS €IUHUIIA )KUBOTO. VICTOPHS OTKPBITHS KIIETKH

Ypok 8

Metoapl MONEKYJISIPHON U KJIETOUHOM OMOJIOTUH

Tema 4. Xumuueckasi opranusanus kierku (9 4.)

Ypok 9

XVMHYECKUH COCTaB KJIETKU. MaKkpo-, MUKPO- U YIIbTPAMHUKPOAJIEMEHTBHI.

Boga u e€ ponp Kak pacTBOpUTENs, PEareHTa, y4yaCTHE€ B CTPYKTYPUPOBAHHMM KIIETKH,
TeIUIoperyisauun. MuHepanbHble BElIeCTBa KJIETKH, UX Ouosorndyeckas poib. Poib kKaTHOHOB
Y aHHOHOB B KJIETKE

Ypok 10

Oprannyeckue BeIlIecTBa KJIETKH. buonorndeckrne mnoaumepsl. berakn. AMUHOKUCIOTHBIN
coctaB OenkoB. CTpyKTypbl O6enkoBoil Mosekyinbl. [lepBudnast ctpykTypa Oenka, nenTuaHas
CBs3b. BTOpHYHas, TpeTHuHas, yeTBepTHUHAs CTPYKTYphI. JleHatypanus. CBoiicTBa O€1IKOB.
Knaccudukanus 6enkos. buonornueckue GpyHkimu 0enkoB. /Ipuonsi

Jlabopamopnasn paboma 1 « Obnapyoicenue 6e1K08 ¢ NOMOWBIO KAYECMBEHHBIX PEaKYUL»

Ypok 11

VYrneBoapl. MoHOCaxapuibl, TUCaxXapyabl, OJUTOCAXapHuabl U mojucaxapuabl. OOmmi miaH
CTpPOCHUSI ¥ PU3UKO-XUMHUYECKHE CBOMCTBA YIJIEBOIOB. bronornueckne pyHKIMN yTraeBOI0B.

Ypok 12

Jlunmuer. l'uapodunsHo-THIPOGOOHEIE cBOMCTBA. Knaccudukarus munuaos. Tpurinumepusl,
dbochomunuapl, BOCKH, cTepounbl. buonornueckne ¢yHkmmu aunuaoB. OOmue CBOWCTBa
OMOJOTMYEeCKNX  MeMOpaH —  TEKyuecTb, CIHOCOOHOCTh K  CaMO3aMbBIKaHHUIO,
MOJIyIPOHUIIAEMOCTb.

Ypok 13

Hyxneunossie kucnorsl. JJHK m PHK. Crpoenune HykiemHOBBIX KucCIOT. HykiaeoTumsl.
[Tpuntun xkommiemenTapaoctu. [Ipasuno Yapradda. Crpykrypa [JHK — nBoiinas cnmpaib.
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Ne ypoka Tema ypoka
Mecronaxoxaenue u ononorndeckue ¢pynkuuu JHK
VYpok 14 | Buget PHK. ®@ynkuun PHK B knetke. Ctpoenue Monekynsl AT®. Makposprudeckue CBsI3U B

Mosiekyse AT®. buonornueckne ¢ynkuuu ATD. BoccraHOBICHHBIE MEPEHOCUYHMKH, HX
byHkuuu B KIeTke. /JIpyeue wykaeosuompughocpamor (HT®P). CexBenupoanue JIHK.
MemoOwbl eeHOMUKU, MPAHCKPUNMOMUKU, NPOMEOMUKU

Jlabopamopnas paboma 2 «Hccreoosanue HYKIEUHOBbIX KUCIOM, GblOCNEHHbIX U3 KIemOK
DA3TUYHBIX OP2AHUBMOBY

Ypok 15

Pemenue 3anau mo momnexyinsipHoit 6monoruu (kogoseie cucrembl JJHK n PHK kauecTBeHHBIIH
HYKJICOTUAHBIA COCTAB MOJIEKYJI HYKJICMHOBBIX KUCIIOT)

Ypok 16

Pemenuie 3a1a4 mo MONEKyJISIpHON OMONOTUU (IVTMHBI MOJIEKYJ HYKJIEMHOBBIX KHUCIOT M HX
COCTaB, ONIPENEJIECHUE OTHOCUTEIbHOM MOJIEKYJIIPHOM Macchl IOJUMEpa, COJAEpIKaHUE
nykieotuioB B Monekynax JJHK, PHK, tpanckpumnimst)

Ypok 17

CrpykrypHast Ouojorus: OHOXMMHUYECKHEe M OHMO(U3MYECKHE WCCIEAOBAaHMS COCTaBa H
IPOCTPAHCTBEHHOW CTPYKTYphl OHOMONEKYN. Modenupoganue cmpykmypvl u QyHKyuil
Ouomonexyn u ux Kkomniekcos. Komnvromepuwiii Ousaiin u opeaHudeckuil cCunmes OUOMoIeKy
U UX HENpUPOOHBIX AHATI0208

Tema 5. Ctpoenne u pynkuuu kiaerku (10 41.)

VYpok 18

Tunel KJIETOK: »yKapuoTHuUecKas U mpokapuotuyeckas. CTpyKTypHO-(DYHKIHMOHAIbHBIE
oOpa3oBanus kietku. CTpoeHue MpoKapuoTHUYecKoil kiueTku. Kierounasi crenka Oakrtepuil u
apxeii. OCOOCHHOCTH CTPOEHUS TeTepoTPO(MHON M aBTOTPOPHON MPOKAPUOTHUECKUX KIIETOK.
MecTo 1 poJIb MPOKAPHOT B OMOIIEHO3aX

Ypok 19

CrpoeHue M (PyHKIMOHMpPOBAHUE 3yKapuoTHdecko kieTku. [lnmazmatmueckass memOpaHa
(mnasmanemma). CTpykTypa Mia3mMaTuyeckod MeMmOpanbl. TpaHCOpT BeLIECTB uepes
IUIa3MaTHYECKyI0 MeMOpaHy: nmaccuBHbIN (quddy3us, obneruyéHHas nauddys3us), akTUBHBIN
(mepBUYHBIA U BTOPUYHBIN aKTUBHBIN TpaHcnopt). [lomynponunaemocts MemOpanbl. PaboTa
HaTpHil-KaJIMeBOro Hacoca

Ypok 20

OHJOUMTO3: MUHOIUTO3, (paronuto3. Jk3ouuto3. Knerounas crenka. CTpykTypa U QyHKIMH
KJIETOYHOM CTEHKU PacTeHUM, rpruOoB.
Ilpakmuueckasa paboma 1 « U3yuenue ceoticme K1emouHol MEMOPAaHbL»

Ypok 21

[uromnasma. Lluto3o0mak. Iutockener. JIBruKeHHE IUTOILIA3MBI.
Ilpakmuueckan paboma 2 «V3yuenue 08udiCenuss Yyumoniasmol 8 pacmumenbHblX KIemKaxy

Ypok 22

Opranounpsl kinetkd. OnHoMeMOpaHHBIE OPraHOWABI KIETKH: JHAOIUIa3MaTH4YecKas CeTh
(OIIC), ammapar [ombaxu, NH30COMBI, WX CTpoeHHEe H (GYHKIUU. B3auMocBs3b
OJTHOMEMOpaHHBIX OpPraHou/IOB KIeTKH. CTpoeHHe TPaHyJSIPHOTO peTUuKyiayma. Mexanuszm
Hanpasnenus 6enxos ¢ IIIC. CuHTe3 pacTBOpUMBIX OenkoB. CHHTE3 KJIETOYHBIX MeMOpaH.
I'maaxuit  (arpaHyJsipHBIi) SHAOIMIa3MaTHUYeCKU peTukyinyMmM. CekpeTopHas (QyHKIHS
anmapata ['ompmxu. Moougukayus denxos ¢ annapame Ionvoocu. Copmuposka 6eikos 6
annapame [onvoorcu. TpaHCIOpT BellecTB B KiIETKE. Bakyonum pacTHTENbHBIX KJIETOK.
Knerounsiii cok. Typrop

Ypok 23

[TomyaBTOHOMHBIE OpPraHOWIBl KIETKH: MHUTOXOHAPWH, TMJIACTUIBL. [Ipoucxoocoenue
mumoxonoputi u naacmud. Cumbuoeenes (K.C. Mepeosckosckuti, JI. Mapeynuc). CTpoenue u
GYHKIIUM MUTOXOHJPHWA © TutacTul. [lepBUYHBIC, BTOPUYHBIC M CJIOXKHBIC IUIACTHIBI
(OTOCHHTE3UPYIOMIUX JyKapUOT. XJIOPOIUIACTHI, XPOMOIUIACTHI, JICHKOIIACTHI BBICIIHX
pacTeHuil.

Jlabopamopnas paboma 3 «Hccredosanue niazmonusa u Oenaasmoau3d 6 pPAacmumenbHbix
KIIeMKax»
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Ne ypoka

Tema ypoka

VYpok 24

HememOpannbie opraHouabl kieTkd. CTpoeHHe U (YHKUMH HEMEMOpaHHBIX OPraHOMIOB
kietku. Pubocomsl. [Ipomesicymounvie ¢hunamenmeoi. MuxpopuiaMeHTbl. Axkmunosvle
Mukpogunamenmul. MblICUHBIC KICTKH. AKMUHOBbIE KOMNOHEHMbI HEMbIULEUHBIX KIEMOK.

Ypok 25

Mukpotpy6ouku. Kierounsiii nentp. CTpoeHHE W JBWKEHHE JKTYTHKOB W PECHUYCK.
MuxkpotpyOouku [UTOIJIa3MBI. LenTtpuosns. benxu, accoyuupogantvle c
MUKpogpunamenmamu u mukpompyoouxamu. Momopmwie benxu.

Ypok 26

SAnpo. OOomouka siapa, XpOMaTHH, KapuoIUiazMma, SAPBIIIKH, WX CTPOEHUE H (QYHKLUH.
Snepublii 0enkoBbIil MaTpukc. [IpocTpaHCTBEHHOE PaACIIONOKEHUE XPOMOCOM B HHTEP(Ha3HOM
aape. Jyxpomamun u 2emepoxpomamun. benkyu XpoMaTHHa — FMCTOHBL. JJuHamuxa s0epHol
obonouku 8 mumose. Hoepnuiii mparncnopm. KiieTouHble BKIIOUEHHUS.

Ypoxk 27

CpaBHuUTENbHAS XapaKTEPUCTHKA KIETOK 3YKapHOT (PaCTUTENIbHOM, )KUBOTHON, TPUOHON).
Jlabopamopnasn paboma 4 « H3yuenue cmpoerus Kiemox pasiuyHblX OpeaHu3mMo8

Tema 6. O0MeH BellecTB H MpeBpalleHue JHepruu B kierke (11 4.)

Ypok 28

AccuMWISIIMS U JIUCCUMWISILIMSL — JIBE CTOPOHBI MeTalOosim3ma. Tumbl oOMEHa BEIIECTB:
aBTOTPOGHBIN U TeTepOTPOPHBII. YUacTHe KUCIopoaa B 0OOMEHHBIX MpoIeccax.

VYpok 29

DHepreTudyeckoe obecrieueHue KiICTKU: mpeBpainieHue ATD B 0OMEHHBIX Iporieccax.
depMEHTATUBHBIN XapaKTep peakiuil KIeTouyHOro Merabonu3ma. DepMeHTHI, UX CTpOEHUE,
CBOMCTBA U MEXaHMU3M JCHCTBHUS.

Kodepmentsl. OTiauums GpepMEHTOB OT HEOPTaHUYECKUX KaTalu3aTOPOB.

Ypok 30

Jlabopamopnaa pabomaS «H3yuenue ramaiumuueckou aKmueHocmu ¢epmenmos (Ha
npumepe amMuna3sbl Ul Kamandassl)»

Ypoxk 31

benku-aktuBatopel M OEIKU-UHTUOUTOPBL. 3aBHCHUMOCTh CKOPOCTH (pepMEHTATHBHBIX
peaxIuii OT pa3IUYHBIX (PaKTOPOB.

Jlabopamopnan padoma 6 «H3zyueHue chepmenmamunoco pacujenyieHus NnepoxKcuod
6000p00a 8 paACMUMENbHBIX U HCUBOMHBIX KILEMKAX)

Ypok 32

[IepBHYHBII CUHTE3 OPraHUYECKUX BEIIECTB B KIIeTKe. DOTOCUHTES.
Anokcueennvlil u oxcueenHwvlli pomocunmes y 6axmepuii. Ceemocobupaiowue nusmeHmaol u
nu2MeHmbl peaKkyuoHH020 YyeHmpad.

VYpok 33

Ponp xmoporutactoB B nponecce ¢porocunreza. CBeToBast M TeMHOBast pas3bl. Pomoovixanue,
Cs-, C4- u CAM-munwvt pomocunmesa. IIpogyKTUBHOCTb (hOTOCHHTE3A.
Bnusiaue pa3znuyHbIX pakTopoB Ha CKOPOCTh (POTOCHHTE3a. 3HaUeHHE (POTOCHUHTE3A.

VYpoxk 34

Konumponvnasa paboma 1 «Cmpoenue u ¢hynkyuonuposanue kiemox»

Ypok 35

XeMmocuHTe3. PazHooOpa3ue OpraHu3MOB-XEMOCHHTETHKOB: HUTPUPHUIMpYIOIIHE OaKTepuw,
xKene300aKkTepun, cepobakTepru, BOJIOPOAHbBIE OaKTeprn. 3HAUEHUE XEMOCHHTE3A.
Jlabopamopnasn paboma 7 « Cpasnenue npoyeccos pomocunmesa u XemoCcunme3say

Ypok 36

AnaspoOHble opraHu3Mbl. Buabl Opokenus. IIpoaykTbl OpoXeHHs W MX HCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHBIE MHUKPOOPTaHU3MBI KaK OOBEKTbI OMOTEXHOJOTUH W BO30yAUTENN
6ose3Hel. A3poOHbBIE OpraHU3Mbl. DTallbl SHEPTeTUYECKOr0 0OMeHa

Ypoxk 37

[ToaroToBuTenpHBIA dTam. [7UKOMM3 — OECKUCIOPOJHOE PACHICTUICHHE  TIFOKO3BI.
brnonornueckoe OKHCJICHHEC, HJIM KICTOYHOC AObIXaHHC. Poms MHTOXOH}IpI/Iﬁ B IIponeccax
OMOJIOTHYECKOTO OKUCIICHHSI

Ypok 38

[Hukmuyeckue peaknuu. OxuciautenbHoe (dochopunupoBanue. Ouepeus MemMOPAHHO20
epaouenma npomonog. Cunmesz AT®: paboma npomounnou AT@-cunmaszvl. [IpeumyniecTBa
a’po0HOro MyTH OOMEHa BEUIeCTB Iepes] aHadpOOHBIM. D(P(HEKTUBHOCTh SHEPreTUYECKOTO
oOMeHa

Jlabopamopnasn pavoma 8 « CpasHenue npoyeccos OpodiceHUs u ObIXAHUS»
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Ne ypoka Tema ypoka
Tema 7. HaciiencrBenHas ungopManus u peaausanus eé B kiaerke (11 4.)

VYpok 39 | Peakiun marpuuHoro cuute3a. [IpHHIMI KOMIUIEMEHTAPHOCTH B PEAKUUAX MaTPUYHOTO
cuHTe3a. Peanmsanus HaciencTtBeHHOW nHGopManuu. [ eHeTHYeCKnid KO, €r0 CBOMCTBA

VYpok 40 | Tpauckpumnmmst — matpuunblii cuaTe3 PHK. [IpuHIIUIIBI TPaHCKPHUIITUU: KOMILIEMEHTAPHOCT,
AHTHUIIAPAIUIETBHOCTh, ACUMMETPUUHOCTh. Co3pesanue mampuunvix PHK 6 sykapuomuueckou
kremxke. Hexooupyrowue PHK

VYpok 41 | Pemienue aneMeHTapHBIX 3a/1a4 10 TeMe «Peakiuu MaTpuyHOro CUHTE3a)

VYpok 42 | Tpancnsauus u e€ sransl. Yuactue TpancnoptHeix PHK B 6nocunrese 6enka

VYpok 43 | YcnoBusa OuocuHTe3a Oenka. KoampoBanue amMuHOKHUCIOT. Ponbs pubocoM B OMOCHMHTE3e
Oenka

Ypok 44 | Pemenue sneMeHTapHBIX 3a7a4 10 TeMe «bruocuuTe3 OenKkoBy»

VYpok 45 | Cogpemennvie npedcmasienus o cmpoenuu ceHos. OpraHuszaius reHomMa y MPOKapuoT M
9YKapuoT. Perynsius akTHBHOCTH T€HOB Y IPOKAPUOT

Ypok 46 | ['mnoresa onepona (®@. XKaxo0, XK. Mano). MoexynapHvie Mexanusmvl 9KCNpeccuu 2eHo8 y
aykapuom. Ponv xpomamuna 6 pe2ynayuu pabomel 2enog. Perynsuus 0OOMEHHBIX TPOIECCOB B
kiietke. Knetounslii romeocras

Ypok 47 | Bupycsl — HeksieTouHble (OPMBI KU3HM W oOnMraTHbie mapa3utbl. CTpOeHHE MPOCTHIX U

CJIOXHBIX BHPYCOB, PETPOBUPYCOB, OakrepmodaroB. JKusnenwnwviti yuxn JHK-codepoicauyux
supycos, PHK-cooepocawux eupycos, 6axkmepuogazos. QObpamHnas mpaHcKpunyus,
pesepmasa, uHmezpasza

VYpok 48

BupycHrble 3a005eBaHus yeaoBeka, ;kuBoTHbIX, pactenuit. CITN/, COVID-19, counansHbie u
MEAMIIMHCKUE TPOOJIEMBbl. buoungpopmamura: unmezpayusi u aHaiu3 OOIbUUX MACCUBOE
(«bigdatay) cmpyxkmypueix 6uonoeuueckux Oannvix. Hanomexmonocuu 6 6uorocuu u
meouyune. IIpoepammupyemvie pynxyuu denrxos. Cnocobvl 0ocmasKku iekapcme

Ypok 49

IIpakTnyeckas padora «Co3nanue Mojae 1 BUPYCa)

Tema 8. JKu3zHeHHBII HHKJ KjIeTKH (8 41.)

VYpoxk 50

Knerounslii 1iuki1, ero nepuoas! U peryisiuus. Marepdasza u Muto3. OcoOEHHOCTH MPOLIECCOB,
npotekaromux B uHTepdasze. IloaroroBka kietkn K geneHuto. [IpecuHrernyeckuit
(MTOCTMUTOTUYECKUI), CHHTETUYECKHH U TMOCTCUHTETHYECKHH (IIPEMUTOTUYECKUI) MEPHOAbI
uHTep(DazbI

Ypok 51

Marpuunsiii  cuHres JHK -  pemmmkamusa.  Ilpunnuner  perumkanmm — JIHK:
KOMIUIEMEHTApHOCTh, IOJyKOHCEPBATUBHBIA CHHTE3, AHTUIAPALIEIbHOCTb. MexXaHu3M
permukanuu JJHK

Ypok 52

Xpomocombl. CtpoeHne XpomocoMm. TemoMmepsl M TeloMmepasa. XpOMOCOMHBIH HaOop
KJIETKH — KapuoTul. JUMIouAHBI M TramiougHbli Habopsl XpomocoM. ['omonoruyHbie
XpoMocoMBl. [10710BbIE XPOMOCOMBI.

VYpok 53

Jlabopamopnas paboma 9 «/3yuenue XpoOMocom Ha 20MOBLIX MUKPONPENAPAMax»

Ypok 54

Jlenenne kietku — MuTo3. CTaIMd MUTO3a W MPOUCXOJAIINE B HUX TPOIecChl. THITBI MUTO3A.
Kapuokunes u nuutoknHes. buogornyeckoe 3HaYeHUE MUTO3a.

Jlabopamopnaa paboma 10 «Habniodenue mumosa 6 Kiemkax KOHUUKA Kopewika JyKa (Ha
20MOBLIX MUKPONPENapamax)»

Ypok 55

Pemenne 3ama4 mo HUTOI0IrUN (I/I3MCHCHI/IC TCHETHUYCCKOI'O Ha60pa KJICTKH BO BpCM4A MI/ITO3a)

Ypok 56

Konmponsnaa paboma 2 «Peanuzayus npoyeccos sicusHedesmenibHOCMU U HACIeOCMEEHHOU
uHgopmayuu 8 Kiemrax»

Ypok 57

Perynsus MutoTHueckoro nukia kietku. [IporpaMmMupyemas kietoyHasi rudenp — arnomnTos.
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Ne ypoka

Tema ypoka

Knerounoe siapo, XpoMocombl, (DyHKIIMOHANbHAs T€HOMHKA. Mexanusmuvl npoaugepayuu,
ougppepenyuposxu,  cmapenus  u  eubeau  kiemok.  «Lugposas  knemka»  —
ououngpopmamuyeckue mooenu GYHKYUOHUPOBAHUSL KIemKU

Tema 9. Ctpoenne u pyHKIUH opranu3mMos (21 4.)

Ypok 58

buonornueckoe pa3Hoo6pa3He OpPraHnu3MoB. O,I[HOKJ'ICTO‘IHBIe, KOJIOHHAJIBHBIC,
MHOTI'OKJICTOYHBIC OpraHu3MBbl. OcobeHHOCTH CTPOCHUA u KHU3HCACATCIIbHOCTH
OIHOKJICTOYHBIX OPraHN3MOB

Ypok 59

EaKTepI/II/I, apxcu, OJHOKJICTOYHBIC FpI/I6H, OIHOKJICTOYHBIC BOAOPOCIIN, APYIrUC MPOTHUCTHI.
KonoHnunanbHabie OpraHu3MBbI. BzanMocBs3p 4acTeli MHOTOKJISTOYHOI'O OopraHu3ma. TKaHI/I,
OpTraHbl U CUCTEMbI OPraHOB. OpFaHI/ISM KakK €A1MHO€ 1 CJIOC. I'omeocras

Ypok 60

Tkanu pacteHuid. TUIBI pacTUTENBHBIX TKaHEN: 0Opa3oBaTebHasl, OKPOBHAS, IPOBOJAIIAS,
OCHOBHas, MexaHuueckas. OcoOeHHOCTH CTpoeHus, (QYHKUMH W pacloyIOKEHUs TKaHed B
OpraHax pacTeHHU

Ypok 61

Jlabopamopuasa paboma 11 «H3yuenue mxarneu pacmenutiy

Ypok 62

TKaHU KUBOTHBIX M YEJIOBEKA. THIIBI JKUBOTHBIX TKAHEH: SIIUTCIMAaJIbHasA, COCAMHUTCIIbHAA,
MbIIICYHAas, HCPBHAA. Ocobennoctu CTpPOCHUA, q)YHKI_[I/Iﬁ H PaCIIOJIOKCHUA TKaHEH B OopraHax
JKHNBOTHBIX W YCJIOBCKA

Ypok 63

Jlabopamopnas paboma 12 «HM3yuenue mxametl HUSOMHBIXY

Ypok 64

Opranbl. BereratuBHble M reHepaTUBHBIE OpraHbl pacTeHU. OpraHbl U CHUCTEMbl OpPraHOB
YKUBOTHBIX U uenoBeka. DyHKIIMK OpraHoB U CUCTEM OPraHOB.
Jlabopamopnasn paboma 13 «U3yuenue opeanos yeemrko8020 pacmenus»

Ypok 65

Omnopa tena opranu3zmoB. Kapkac pacrenuil. CkeneTsl 0JJHOKJIETOYHBIX U MHOT'OKJIETOYHBIX
KUBOTHBIX. HapyHblll 1 BHyTpeHHMI cKeneT. CTpOEHHUE U TUIIBI COEUHEHMSI KOCTEN

Ypok 66

JIBr>xeHne opraHu3MoB. [IBHKeHHE OHOKJIETOUHBIX OPraHU3MOB: aMEOOUIHOE, KTYTUKOBOE,
PECHHUYHOC. I[BI/I)KCHI/IC MHOTI'OKJIETOYHBIX paCTCHHﬁI TPOIMU3MbI W HACTHHU. I[BI/I)KGHI/IC
MHOTI'OKJICTOYHBIX KMBOTHBIX U YCJIOBCKA:. MbIIIICYHAA CUCTEMA. Pe(l)J'IGKC. CkeJeTHbIE MBI BI
U ux pabota

Ypoxk 67

IIutanme OpTraHHu3MOB. HOFJ’IOIIICHI/IG BOJABI, YIJICKHMCJIIOTO Ta3a M MHHCPAJIBHBIX BCHICCTB
pacTCHUAMU

Ypok 68

I[Iutanue >KUBOTHBIX. BHYTpI/IHOJ'IOCTHOG U BHYTPHUKIICTOUHOC TIHIICBAPCHHUC. IIutanue
IMO3BOHOYHBIX JKUBOTHBIX

Ypok 69

OTI[GJ'II)I MUIICBAPUTCIBHOIO TpaKTa. HI/IHIeBapI/ITeHI)HI)IC KCEJIC3BbI. HI/IIIIGBapI/ITCJII)HaSI
CHCTEMaA YCJIOBEKA

Ypoxk 70

Heixanue opranu3moB. J[pixanwe pactenwil. Jlpixanue kuBOTHBIX. Jnddys3us razos vepes
MoBepxXHOCTh KiIeTku. KoxHoe npixanue. [[pixaTenbHas moBepxHOCTh. JKabepHoe u IErouyHoe
JIbIXaHuE

VYpox 71

JpIxaHue TMO3BOHOYHBIX >KMBOTHBIX M YEJIOBEKA. DBOJIOLMOHHOE YCIOXXHEHUE CTPOCHUS
JIETKMX MO3BOHOYHBIX JKMBOTHBIX. /[pIXaTelabHas cHcTeMa 4yejoBeka. MexaHu3M BEHTHISALUU
NETKUX y ITHI] ¥ MIICKOTIUTAIOIINX. Perynsmus aprxanus. JlprxaTenpbHbie 00bEMBI.

VYpox 72

TpaHcnopT BewecTB y OpraHu3MoB. TpaHCIIOPTHBIE CUCTEMBI pacTeHUN. TpaHCIIOPT BEUIECTB
y KMBOTHBIX. KpoBeHOCHast cucrema u €€ opraHbl. KpoBeHOCHas cucTema MO3BOHOYHBIX
JKUBOTHBIX U YEJIOBEKA

Ypok 73

Cepaie, KpOBEHOCHBIE cocyAbl M KpoBb. Kpyrum kpoBooOpaieHus. IBOIIOIMOHHBIC
YCII0)KHEHUS CTPOCHHUSI KPOBEHOCHOUM CHCTEMBI ITO3BOHOYHBIX KUBOTHBIX. PaboTa cepama u eé
peryusuus.

Ypok 74

Brinenenne y opranusmoB. Beigenenue 'y  pacteHuil.  BbineneHue 'y JKMBOTHBIX.




117

Ne ypoka

Tema ypoka

CoxparutensHble Bakyonu. Opranbl BeigeneHus. PuibTpanus, cekpeuus U oOpaTHOE
BCaChIBaHME KaK MEXaHW3Mbl pPabOThl OpraHoB BblAeNeHHA. CBs3b IOJOCTH Tela C
KPOBEHOCHOM M BBIIECIUTEIBHON cHCTeMaMHu. BbleneHne y MmO3BOHOYHBIX JKUBOTHBIX H
yenoBeka. [louku. Ctpoenue u ¢pyHkimonnposanue Heppona. ObpazoBaHue MOUH y YEIOBEKa

Ypok 75

3amyra y OpraHu3MoB. 3alura y OJHOKJIETOYHBIX OpraHu3MoB. CrOpbl OakTepuil U LUCTHI
IpocTeHIKX. 3aluTa y MHOTOKJIETOYHbIX pacTeHuid. Kyrukymna. CpencrBa nmacCUBHOW U
XUMHUYECKON 3auThl. @UTOHIMABI. 3alMTa Y MHOTOKJIETOYHBIX KMBOTHBIX. IIOKpOBBI 1 HX
IIPOU3BO/IHBIC

Ypok 76

3ammrTa opranusma ot 6one3neld. mmyHHas cucrema denoBeka. KiieTouHblil 1 TyMOpaIbHBIN
UMMYHUTET. BpoXAEHHBIN W NpUOOPETEHHBIH CHeNUPUUSCKUA HMMYHHUTET. Teopus
KIOHAIBHO-  cenektuBHOTO  uMMmyHurtera (I1. Dpmux, @.M. bepuer, C. Tonerana).
BocnanurensHbple OTBETHI OpPraHu3MoB. Pojb BpOXKAEHHOTO HMMYHUTETa B Pa3BUTHH
CUCTEMHBIX 3a00JIeBaHU

Ypok 77

Pa3npaxuMocTh U peryisinys y Opranu3mMoB. PazapakuMocTb y OJHOKJIETOYHBIX OpPraHU3MOB.
Takcucsl. Pa3npaxuMocTe M peryisinus y pacteHuid. PocToBble BeliecTBa M UX 3HAYCHHE.
HepBHras cucrema u pediiekTopHasi peryJysiius y >KUBOTHBIX. HepBHas cucrtema U €€ OT/IelNbl.
OBOJIIOLMOHHOE YCIOKHEHUE CTPOEHUSI HEPBHOM CUCTEMBI Y KUBOTHBIX

VYpok 78

OTnenbl TOJOBHOIO MO3ra I03BOHOYHBIX JKMBOTHBIX. Pedinexc u pediexkropHas ayra.
besycnoBHble 1 ycioBHbBIE pediekchl. ['ymMopanbHas peryisiuus M SHIOKPUHHAs cHcTeMa
JKUBOTHBIX U 4esioBeKa. JKene3bl 3HIOKPUHHON CUCTEMBI U UX TOPMOHBI. JlelicTBHE TOPMOHOB.
B3anmocBs3p HEpBHOM U SHIOKPHUHHOI crcTeM. [ umoTtanamo-TunodusapHas cuctema

Tema 10. Pa3mHo:keHue 1 pa3BuTHE OPrann3mMoB (12 4.)

Ypok 79

®opMbl pa3MHOXKEHHUSI OPTaHU3MOB: Oecrojioe (BKJIIOYash BEr€TaTMBHOE) U IMOJOBOE. Busl
0ecrooro pa3MHOKEHUS: TOYKOBAaHUE, CTIOPYJISIHS, parMeHTalHsl, KITIOHHPOBAaHHUE

VYpoxk 80

[TonoBoe pazmuoxkenue. [lonoBeie kneTku, wim rametsl. Meiios. Ctaauu Mero3a

VYpok 81

[ToBenenne xpomocoM B meio3e. Kpoccunrosep. buonorndeckuil cmbici Meiio3a U IIOJI0BOTO
npouecca. Meno3 1 ero MecTo B )KM3HEHHOM IIMKJIE OPraHU3MOB

Ypoxk 82

Pemenue 3agau mo muTogoruu (M3MEHEHUE TEHETUUECKOT0 Habopa KJIETKH BO BPEMsI MUTO03a)

VYpok 83

HpemapozlbImeBoe pa3BUTHC. I'amerorenes Y )KUBOTHBIX. ITonoBbie Keae3kl. O6pa30BaHHe u
Pa3BUTHC ITOJIOBBIX KJICTOK. CHepMaTOFCHGB M OOI'CHC3. CTpOCHI/Ie ITOJIOBBIX KJIECTOK

VYpoxk 84

OmiooTBOpeHne M SMOPHOHAIBHOE pPa3BUTHE >KUBOTHBIX. CHoCOOBI OIJIOJOTBOPEHUS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

Jabopamopnaa pabdoma 14 «H3yuenue cmpoeHuss nNoONOGbIX KIEMOK HA  20MOBbIX
MUKponpenapamax»

Ypok 85

WuauBuayanbHOE pa3BUTHE OPraHU3MOB (OHTOreHe3). DMOpPHOJOrus — HayKa O pPa3BUTHU
opranu3MoB. Mopgoecenez — o00Ha u3 21a8HbIX npobaem dmobpuonocuu. Konyenyus
mopghocenos u mooenu mopgoeeneza. Cramuum >MOpUOTeHE3a JXKMBOTHBIX (Ha NpUMepe
asrymku). Jpoonenne. Tunsl apoOneHus. /[Jemepmunuposannoe u HeOePMUHUPOBAHHOE
opoonenue. Bracmyna, munvt 61acmyn. OcobeHHOCTH OPOOIEHUS MIIEKOMUTAIOIINX

Ypok 86

3apoppiieBble JUCTKA (TacTpyssiusi). 3akiajka OpraHOB M TKAaHEW W3 3apOJBIIIEBBIX
JUCTKOB. B3amMHOe BIMSHHWE YacTe pa3BUBAIOIIETOCS 3apojiblia (dMOpHOHATBHAS
WHIYKIWS). 3akiajKa IulaHa CTPOCHUS JKMBOTHOTO Kak pe3yibTaT HMepapXHUeCKUX
B3aUMOJICCTBUN TE€HOB. BnusHue Ha H>MOpHOHAIBHOE PAa3BUTHE PA3IUYHBIX (PAKTOPOB
OKPYXKAaKOILEH Cpeibl

Ypoxk 87

Poct u passurue xuBoTHBIX. [locTaMOpuoHanbHbIi nepuoa. IlpsMoe u HempsiMmoe pa3BUTHE.
PasButue ¢ meramopo3oM y 6€CriO3BOHOUHBIX M MTO3BOHOUHBIX JKUBOTHBIX. bruonornyeckoe
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Ne ypoka

Tema ypoka

3HAQYCHHUE NPSAMOrO U HENPSIMOTO PAa3BUTHs, UX PACIHpPOCTPAHEHHE B Ipupoje. Tumsl pocra
JKUBOTHBIX. DAKTOPBI PETYIISILIUN POCTA )KUBOTHBIX U YEJIOBEKA

VYpok 88

Craguu nocTA>MOpPHOHAIBHOIO PAa3BUTHS Y JKMBOTHBIX M ueinoBeka. [lepuoasl oHTOreHesa
yenoBeka. CTapeHne u cMepTh Kak OMOJIOrMYeCKre MPOIECCHI.

Ilpakmuueckan paboma 3 «Bvisgnienue NpuzHaAKos8 cxo0cmea 3apooviuiell NO360HOUHbIX
HCUBOMHDBIX )

Ypok 89

Pasmuoxxenue u pazButhe pacteHuid. I'ametodut u cnopoput. Meifo3 B KU3HEHHOM IHKIIE
pactenuii. O6pazoBaHue crop B rpoiiecce Meio3a. ['amerorenes y pacrenuit

Ypok 90

Om1o10TBOPEHHE W PAa3BUTHE DPACTUTENBHBIX OpPraHu3MOB. JIBOWHOE OIIONOTBOPEHUE Y
[[BETKOBBIX pacTeHuil. OOpa3oBaHue U pa3BUTHE CeMEHU. MeXaHU3MBbl PEeryJIslIMd OHTOT€HEe3a
y PacTeHHH U KUBOTHBIX.

Jabopamopnasa paboma 15 « Cmpoenue opeanos pazmHodcenus: 8biCULUX PACMEHULL»

Tema 11. eHeTHKA — HAYKA 0 HACJIEICTBEHHOCTH W M3MEHYHUBOCTH OPraHu3MoB (2 4.)

Ypok 91

Wcropus craHoBieHMs U pa3BUTUA IeHETHKU Kak Hayku. Pabotsl I'. Mennens, I'. [le ®pusa,
T. Moprana. Ponp oTeuecTBeHHBIX Y4€HBIX B pa3BuTuu renetuku. Padorsr H.K. Konbiosa,
H.N. BaBuiosa, A.H. beno3sepckoro, I'.JI. Kapnieuenko, IO.A. ®unmunyeHko,
H.B. Tumodeena-PecoBckoro

Ypok 92

OCHOBHBIE TE€HETUYECKHE MOHATUS U CHMBOJIBI. ['OMOJIOTMYHBIE XPOMOCOMBI, AJIJIEIbHBIC
T€Hbl, AJIbTEPHATUBHbIC MPU3HAKW, JOMUHAHTHBIM M PELIECCHUBHBII NPU3HAK, TOMO3UIOTAa,
TeTepO3UTroTa, YUCTAs JIUHUS, THOpUIBI, TeHoTuM, (heHotun. OCHOBHBIE METOJbI TCHETHKH:
TrHOPHIOTIOTHYECKUH, IUTOIOTHYECKHI, MOJICKYIISIPHO-TeHETHYECKUH.

Jlabopamopnasn pavoma 16 «/[pozoghuna kax 06vekm eenemuseckux uccie008aHuil»

Tema 12. 3akoHOMepHOCTH HacJeacTBeHHOCTH (21 4.)

VYpoxk 93

Monorubpunnoe ckpemrBanue. [lepBoiii 3akoH MeHaenss — 3aK0OH eAMHO00pa3usi THOPUIOB
nepBoro mnokosieHus. IIpaBuno pomuHHMpoBanus. Btopoir 3akoH MeHngens — 3akoH
paciieruieHusi Tpu3HakoB. L{uTomornyeckue OCHOBBI MOHOTHOPHIHOTO —CKpEIIMBAHUS.
I'mmore3a YUCTOTHI TAMET

Ypok 94

Perrenne reaeTudecKkux 3aaa4 Ha MOHOFI/I6pI/II[HOG CKpCIIMBaHUC

Ypok 95

Ilpakmuueckasn paooma 4 «Hzyuenue pe3yrbmamos MOHOSUOPUOHO2O CKPEWUBAHUSL Y
0po30punsly

VYpok 96

AHanusupyrolee ckpemuBanue. [IpomexyTouHblil XapakTep HacienoBaHHs. PaciuerieHue
NPU3HAKOB TP HETIOJTHOM JOMHUHUPOBAHUU

Ypoxk 97

Pemenne 3aJa4 Ha HETIOJIHOC TOMUHUPOBAHUC

Ypoxk 98

Hurnbpugnoe ckpemmBanue. Tpetnii 3akoH MeHienst — 3aKOH HE3aBUCUMOTO HacCJIeIOBAHUS
MPU3HAKOB

VYpok 99

]_[I/ITOJIOF NYCCKUEC OCHOBBI JUT I/I6pI/IIlHOF O CKpCIIUMBaHU. Peltenne reneTryeckux 3aaa4 Ha M-
u HOJ'II/IFI/I6pI/II[HOC CKpCIIMBAaHUC

Ypoxk 100

Penienne reneTnueckux 3aaad Ha JU- U HOJ'II/II‘I/I6pI/II[HOe CKpCIIMBAaHUC

Ypok 101

Ilpakmuueckaa padomaS «U3yuenue pe3yiomamos OucUOPUOHO2O CKPEUUBAHUS Y
0po3o¢hunsly

Ypok 102

CL[CHJ'ICHHOC HACJICAOBAaHUC IIPHU3HAKOB. Pa6Gotsr T. MopraHa. CI.[CHJICHHO@ HacCJICJOBaHUC
TCHOB, HAPYHICHUC CLCTIJICHUA MCKAY 'CHAMM. XpOMOCOMHaH TCOpHUA HACJICACTBCHHOCTH

Ypoxk 103

Perienne reHeTudeckux 3aaa4 Ha CICIIJICHHOC HAaCJICAOBAaHUC.

Ypok 104

Konmpononaa paooma3 «Ocobennocmu ¢husuonocuu ocugozo opeanusma. OcHogbl
2eHeMUKU»
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Ne ypoka Tema ypoka

VYpoxk 105 | 'enetnka mona. XpOMOCOMHBIN MEXaHHM3M OIpEJesIeHUs] Toja. AYTOCOMBI M TIOJIOBBIE
XpPOMOCOMBI. | OMOraMeTHBII U reTeporaMeTHbIN M0

VYpok 106 | ['enetnueckass CTpykTypa HOJOBBIX XpoMmocoM. HacienoBaHue NpU3HAKOB, CUEIUIEHHBIX C
MOJIOM

VYpok 107 | Pemenue reneTuyeckux 3a7ay CLEIUIEHHOE HACIE0BaHHE C IOJIOM

Vpok 108 | 'enotun kak wenoctHas cucrema. [lneioTpornus — MHOXXECTBEHHOE [CHCTBHE TeHa.
MHOKECTBEHHBIN AJUIEIN3M

VYpox 109 | BzaumogeiicTBue HeamienbHbIX reHoB. Kommementapuocts. Onucras. [lomumepus

VYpok 110 | 'enHeTuueckuid KOHTPOJb Ppa3BUTHUS PACTEHUH, IKUBOTHBIX M 4YeJIOBEKa, a TaKxke
(bu3HONIOrMYecKUX MPOIECCOB, OBEICHUS U KOTHUTUBHBIX (DYHKIIUN

VYpoxk 111 | I'eneTnueckne MexaHU3Mbl CUMOMOT€HE3a, MEXaHU3MbI B3aUMOJICHCTBUS «XO35IMH — MApazuT»
U «XO3fUH — MUKpOOHMOM». ['eHeTHYeCcKe acCeKThl KOHTPOJIS M U3MEHEHHS HACIIeICTBEHHOMN
UH(POPMALINH B TOKOJICHUSAX KJIETOK ¥ OPTaHU3MOB

VYpoxk 112 | Pemenne reHeTHYECKHX 33124 HA SMIHCTA3, MOJIUMEPHs, KOMIUIEMEHTapHOCTh

VYpok 113 | Pemenue 3a1ay Ha KOJOMHUHHPOBAHUE (TPYIIIBI KPOBH)

VYpok 114 | Monorubpuanoe ckpermubanue. [lepBoiii 3akoH MeHaenss — 3aKOH equHO00pa3us TuOpuI0B
nepBoro mokoienus. IlpaBwino nomuHupoBanus. Btopoii 3akon Menaens — 3aKoH
pacuieryieHusi TpU3HAKOB. LluTonornyeckne OCHOBBI MOHOTHOPHIHOTO  CKPEUIMBAHHUSL.
I'mnores3a 4MCTOTHI raMeT

VYpox 115 | Pemenne reneTnaeckux 3a1a4 Ha MOHOTHOPHUIHOE CKPELMBAHUE

VYpok 116 | Ilpakmuueckas paboma 6 «H3yuenue pe3yiomamos MOHOSUOPUOHO20 CKPEWUBAHUSA )
0po3opunsly

VYpoxk 117 | Ananusupyrouiee ckpeunuBanue. IIpomexxyTouHblii xapakTep HacienoBaHus. Pacmiennenue
NIPU3HAKOB ITPH HETIOTHOM JOMHUHHUPOBAHUU

VYpok 118 | Pemenue 3a1a4 Ha HETIOJIHOE JJOMUHUPOBAHHE

VYpok 119 | JuruOpumHoe ckpeniuBanue. TpeTnii 3aKkoH MeH el — 3aKOH He3aBUCUMOTO HACJICIOBAHUS
MIPU3HAKOB

VYpoxk 110 | HuTonoruueckue OCHOBBI JUTHOPUAHOTO CKpeLIBaHus. PelieHre reHeTH4ecKuX 3a/1a4 Ha Jiu-
U TTOJIUTUOPHUIHOE CKpELBaHUE

VYpok 111 | Pemenne reneTuyeckux 3a7ad Ha AU- U MOJUTUOPUIHOE CKPEIINBaHUE

Ypok 112 | Ilpakmuueckas pavoma 7 «H3zyuenue pe3yiomamos OueUOPUOHO20 CKPEWUBAHUS Y
0po3oghunbly

VYpoxk 113 | CuennienHoe HacnenoBaHue mnpusHakoB. Paborel T. Moprana. CuernseHHOe HacieloBaHHe
I'€HOB, HapyIICHUE CLEIUICHUS MEXIY TeHaMU. XPOMOCOMHAsl TEOPHsI HACIEICTBEHHOCTH
Tema 13. 3akoHoMepHOCTH N3MeHUYHBOCTH (7 4.)

VYpok 114 | B3aumonelicTBue reHoTuna M cpenbl npu  ¢GopMupoBaHuu (enotuna. IM3mMeHUHBOCTH
npu3HakoB. KadecTBeHHbIE ¥  KOJNWYECTBEHHBbIC TMPH3HAKH. BHIBl H3MEHYHMBOCTH:
HEHACJIeJICTBEHHAs! U HacJIeZICTBEHHAS

VYpoxk 115 | MonudukanmonHas U3MEHYUBOCTh. Poib cpensl B (opMUpOBaHMM MOJIM(UKAUOHHON
u3MeHYMBOCTH. HopMma peakuuu mnpu3Haka. BapuanvoHHBIA ps ¥ BapUallMOHHAs KpUBas
(B. Horanncen). CoiicTBa MOAN(PUKAIIMOHHON N3MEHYHBOCTH

Ypok 116 | Jlabopamopnas  paboma 16  «lccreoosanue — 3axonomeprHocmel — MOOUPDUKAYUOHHOU
usmenuyusocmu. Ilocmpoenue sapuayuoHno2o paoa u 8apuayUOHHOU KpUBOU»

VYpok 117 | 'enotunuveckass W3MEHUYHMBOCTh. (CBOWCTBA TEHOTHUIIMYECKOW HM3MEHYMBOCTH. Buibl

TCHOTHITNYECKON N3MECHYNBOCTH: KOM6I/IHaTI/IBHa$I, MyTalluOHHasd
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Ne ypoka

Tema ypoka

VYpox 118

KomOunaTiBHAas M3MEHUMBOCTh. Mei03 M TOJOBOHM mpolecc — OCHOBA KOMOMHATHBHOU
U3MEHYMBOCTU. Poilb  KOMOMHAaTHBHOM W3MEHYMBOCTH B CO3JaHHH T'E€HETUYECKOTO
pa3sHooOpa3us B Ipejesiax 0HOro BUaa

Ypok 119

MyTtannoHHass W3MEHYMBOCTb. Buzabl MyTanuil: TE€HHBIE, XPOMOCOMHBIE, TI'€HOMHBIE.
CnoHTaHHble M WHAYLUPOBAaHHBIE MyTalUH. SIepHBIE M LUTOILUIA3MAaTUYECKUE MYyTalUH.
ComaTnueckue M 1oJoBble MyTalMU. [IpMunHBI BOZHUKHOBEHUsI MyTalMid. MyTareHbl U ux
BJIMSIHUE Ha OPraHU3Mbl. 3aKOHOMEPHOCTH MYTALIMOHHOTO ITpoliecca

VYpox 120

3aKOH TOMOJIOTMYECKHX PSAOB B HacieacTBeHHOM wu3MeHuuBoctd (H.U. BaBuios).
BuesinepHass M3MEHYMBOCTb M HACJIEACTBEHHOCTb. JnuceHemuxa U 5SNUSeHOMUKA, pOJlb
INULEHeMUYECKUX PaKmopos 8 Hacl1eO008aHUU U USMEHYUBOCMU (DEHOMUNUYECKUX NPUSHAKOS
VY Op2anHu3Mos.

Ilpakmuueckas paboma 8 « Mymayuu y Opo3oghunvl (Ha 20mMoO8bIX MUKPONPENapamax)»

Tema 14. I'eneTuka yesioBeka (4 4.)

Ypok 121

KapuoTun uyenoBeka. MexiyHapoaHasi mporpaMmma HCCIeI0BaHUs T€HOMa YesoBeka. MeTo bl
U3YYCHHUS] TCHETHKU UYEeJIOBEKA: TCHEAIOTUICCKUH, ONM3HEIOBBIH, IUTOTCHETHYCCKHA,
MOMYJISIIIMOHHO-CTAaTUCTUYECKHUM, MOJEKYyJIApHO-TeHeThUecKuid. COBpPEeMEHHOE OIpe/IeiieHHue
TEHOTHUIIA: TOJIHOTEHOMHOE CEKBEHHpPOBaHWE, T'€HOTUIMPOBAHKE, B TOM YHCIIE C MOMOIIbIO
[I1IP-ananu3a

Ypok 122

HacnenctBennsie 3abosneBaHusl 4eloBeKa. ['@HHbIE W XPOMOCOMHBIE OOJIE3HHM YEeJIOBEKa.
bone3nu ¢ HaciencTBEHHOM MPEApPacIoNoKEHHOCThIO. 3HAYCHUE MEIUIIMHCKOW T€HETHUKH B
MPEAOTBPAICHUN U JICUEHUH TEHETUYECKHX 3a00JIeBaHMI YesioBeKa. MeauKo-TeHETUYECKOe
KOHCYJIbTUPOBAHUC. CtBonoBble KJETKU. IlOHSATHE «TrEHETHYECKOIO rpys3a». DTHYECKHE
ACIICKThI I/ICCJ'IGI[OBaHI/Iﬁ B 00JacTH PEAAKTUPOBAHUA TCHOMA U CTBOJIOBBIX KJIETOK

Ypok 123

['enetnyeckue ¢akTOpbl TOBBIIIEHHON UYYyBCTBUTEIBHOCTH 4YeNOBEeKa K (PU3UUYECKOMY H
XUMUYECKOMY 3arpsi3HEHUIO OKpyKarouiel cpeabl. ['eHeTnueckas MNpenpacnoyioKEeHHOCTb
YeJI0BEKa K MaTOJIOTHSIM.

Ilpakmuueckasn pavoma 9 « Cocmasnerue u aHaius poooCio8HOU»

VYpox 124

Konumponvnas paboma 4 «mozosas konmponvnas pabomay

Tema 15. Cenexuusi opranuzmos (6 4.)

Ypoxk 125

Jlomectukanus W CeleKUMs. 3apOoXKIEHUE CEJIEKIMM M JIOMECTUKALMHM. YYECHHE
H.M. BaBunoBa o LleHTpax mpoMCXOXAEHUS U MHOT00Opasus KyJbTYpPHBIX pacTeHUH. Ponb
CEJIEKIIMM B CO3JJaHUM COPTOB PACTEHUH U NMOPOJ )KUBOTHBIX. COPT, MOPOAA, IITAMM

Ypoxk 126

3aKOH TOMOJIOTUYECKHX PsIOB B HaclieAcTBeHHOW u3meHunBocTH H.U. BaBuiona, ero
3HaYEHHE JIIsl CETEKIIMOHHON pabOTHI.

Jlabopamopnasa paboma 17 «H3yuenue copmoe Kyibmyphvix pacmenuii u nopoo OOMAUHUX
HCUBOMHBLX Y

VYpok 127

Metoapl ceneKIMOHHON paboThl. VMICKyCCTBEHHBIH OTOOpP: MAacCOBBIM M WHAMBHIYaJIbHBIH.
Oranbl KOMOMHAIIMOHHOM CEJIeKLIUU.

HcnbiTanue npon3BOAUTENEH 110 IOTOMCTBY.

Jlabopamopnasn pavoma 18 «H3zyuenue memo0og cenexyuu pacmeHui»

VYpox 128

OT60p MO TeHOTUNY C MOMOUIbIO OLEHKH (EHOTUIA MOTOMCTBA M OTOOp MO TE€HOTHIY C
nomouibio ananuza JIHK. VckyccTBeHHBII MyTareHe3 Kak MeTO/]l CeNIEKIIMOHHOW paboThl.
PamuaninoHHbBIT ¥ XUMHUYECKUNA MyTareHe3 Kak HCTOYHUK MyTalluid y KyJIbTYpHBIX (GopM
opranu3MoB. lcronb30BaHHE€ TEHOMHOTO PENaKTHUPOBAaHUS U METOJIOB PEKOMOMHAHTHBIX
JHK 11 nonydeHust HCXOAHOTO MaTepuana JJis CeIeKInU

VYpox 129

[Monmyuenne  monmuruionyioB.  BHyTpuBmaoBas  ruOpuauzanms.  bau3kopoacTBeHHOE
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Ne ypoka

Tema ypoka

CKpelBaHue, uin HHOpuauHr. HepoacTBeHHoOe ckpemuBanue, uiu aytopuausr. ['ereposuc
U ero npuuuHbl. Mcmonb3oBaHue rerepo3uca B cenekuud. OTnanéHHas THOpUAM3ALUSL.
[Tpeononenue 6ecrioaust MeXBUIOBBIX THOPUIOB

Ypok 130

JloCTroKEHMSI CEJeKIIMM PACTEHWH W KUBOTHBIX. «3enénas peeonoyusy. COXpaHEHHE WU
U3y4YeHHUE FTEHETUYECKUX PECYPCOB KYJIbTYPHBIX PACTEHUH M UX JTUKUX POIAMUYCH JUIS CO3/TaHUS
HOBBIX COPTOB M THOPHIIOB CEIbCKOXO3SIMCTBEHHBIX KYJIBTYp. HM3yuenue, coxpaneuue u
VApasieHue 2eHemudecKUMU pecypcamu CelbCKOX03AUCMEEHHbIX U NPOMbICIOBIX HCUBOMHBIX
8 YeNaX YAVUULeHUs CYWeCEYIOWUX U CO30aHUs HOBbIX NOPOO, TUHULL U KDOCCO8, 8 MOM YUCILe
C NpUMEHEHUeM COBDEMEHHbIX Memo008 HAYUHLIX UCCIe008aHUl, Nepedosulx uoet u
nepCneKmueHbIX MexHOI02ULL.

Ilpakmuueckasa pavoma 10 «Ilpususka pacmeruii»

Tema 16. BuoTexHo/I0rusi 1 CHHTeTHYeCKast Ouostorus (6 4.)

VYpok 131

OOBEKTBI, HCIONB3yEMbIE B OHOTEXHOJOIMHM, — KIETOYHbIE M TKAHEBbIE KYJbTYpBI,
MHUKPOOPTaHU3MBL, UX XapaKTEPUCTHKA

Ypok 132

Jlabopamopuas paboma «H3yuenue 06veKmos 6uomexHoi02uu»

Ypok 133

TpaauunoHHass OMOTEXHOJIOTHS: XJICOONCUEHHE, IOJIyYEHUE KHUCIOMOJIOYHBIX IPOJIYKTOB,
BUHOAENUE. Mukpobuonornueckuii cuare3. OOBEKThHl MHKPOOHOJIOTHYECKHX TEXHOIOTH.
[Tpou3BoICTBO OETKa, AMHHOKHUCIIOT U BUTAMUHOB.

Ilpakmuueckas pavoma 11 «Ilonyuenue MOIOUHOKUCTLIX NPOOYKIOBY

VYpox 134

CoztaHue TeXHOJOTUH U MHCTPYMEHTOB LIEJICHAIIPaBICHHOT0 U3MEHEHUSI U KOHCTPYHUPOBAHUS
T€HOMOB C LEIbI0 IIOJYy4EHMS OpPraHu3MOB M HMX KOMIIOHEHTOB, COJEp)KAIIUX HE
BCTpeUaroUecs: B Mpupoje OuocuHTeTHueckue nytu. Knetounas unkeHepus. MeTojibl
KyJIbTYpbl KJIETOK UM TKaHell pacteHuid u kuBOTHBIX. KpuobGanku. ComaTuueckas
ruOpuau3anyss ¥ coMaTHuecKuil smOpuorene3. lcmonb3oBaHue TramjouaoB B CEJNEKIHU
pacrenuil. [lonyuenue MmoHOKIOHANbHLIX anmumen. Fcnonvzosanue MOHOKIOHATLHLIX U
NONUKNIOHANbHBIX anmumen 6 meouyure. VICKyCCTBEHHOE OIUIOJIOTBOpEHUE. PeKOHCTpyKIUs
AWLIEKIETOK U KIOHUPOBaHUE *KUBOTHBIX. MeTON TpaHCIIaHTaUU SAEP KIETOK. TexHono2uu
0300p0o6IeHUs, KYIbMUSUPOSAHUSA u MUKPOKIOHATILHO20 DPASMHONCEHUS.
CeNbCKOXO03AUCMBEHHBIX KYAbMYP

Ypoxk 135

XpOMOCOMHAsi M TeHHas WHXeHepus. VICKyCCTBEHHBIM CHUHTE3 T€Ha M KOHCTPYMPOBAHME
pexombunanTHbIX JIHK. Co30anue mpanceennvix opeanuzmos. JJIOCTUKEHHS U IEPCIIEKTUBEI
XPOMOCOMHOW M T€HHOH HWH)XEHEpUH. DKOJOTMYEeCKHEe M 3THYECKHE MpOoOIeMbl T'€HHOU
UHXXCHEpUU

Ypoxk 136

Menunuackue OouotexHonorun. Ilocmeenomuas yugpposas meouyuna. I[II[P-ouacnocmuxa.
Memabonomnvlii  ananus, 2eHOYeHMpUUeCKull aHAIUu3 NpoOmeomMa 4Henio8ekda O OYEeHKU
cocmosnus e20 300posvi. Hcnonvzosanue cmeonosvix Kiemok. Tapeemuas mepanusi paxa.
3D-6uounscenepus 0 pazpabomku GyHOAMEeHMANbHLIX OCHO8 MEeOUYUHCKUX MEXHOL02UL,
CO30aHUsL KOMNIEKCHbIX MKAHel COYemaHuem MmexHOoL02ull mpEeXmepHoco OUONpUHmMuHea u
ckagpponounea ona peutenus 3a0ay NePCOHANUIUPOBAHHOU Meduyunbl. Co30anue 8eKmopHbIX
BaKYUH C yenvlo obecneyeHuss KOMOUHUPOBaHHOU 3awumsl om 6o30youmeneti OPBH,
YCmaHogienue MONeKYIAPHbIX Mexanusmos gynkyuonuposanus PHK-cooepocawux eupycos,
8bI3b1BAIOUUX 0COOO ONACHBLE 3a00NE6AHUS UeN0BEKA U HCUBOMHBIX

OBILIEE KOJIMYECTBO YPOKOB I10 ITPOI'PAMME: 136,
U3 HUX YPOKOB, OTBEJICHHBIX Ha KOHTPOJbHBIE PabOTHI — 4
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11 kaace

Ne ypoka

Tema ypoka

Tema 1. 3apo:kneHue u pa3BUTHE YIBOJTIONHOHHBIX NMpeAcTaBIeHnii B 6uosoruu (4 4.)

Ypox 1 OBomonuonHas Teopus Y. [lapBuna

Ypok 2 [IpeanochliKu BOSHUKHOBEHHMS AapBUHU3MA. JKU3Hb U HaydHas AestenbHocTh Y. JlapBuHa

Ypok 3 JIBmkyie cuiibl 3Boimonnu BuaoB o Y. JlapBuHy (BbICOKass HHTCHCUBHOCTh Pa3MHOMXKCHUS
OpPraHU3MOB, HACIEICTBEHHAs W3MEHYHMBOCTb, OOpbOa 3a CYIECTBOBAHUE, €CTECTBEHHBIH U
UCKYCCTBEHHBII 0TOOD)

VYpoxk 4 Odopmienne cunTeTHdeckoir Teopuu dBooruu (CTD). HeltpanpHas Teopus IBOIOIUH.
CoBpeMeHHasi  3BOJIIOLIMOHHAs ~ Ouoiorusi. 3HayeHUE HBOJIIOIUOHHOW TEOpUH B
bopMHpPOBAHUHU €CTECTBEHHO-HAYYHON KapTUHBI MUPa
Tema 2. MukpodBoJionus u eé pe3yabrarsl (16 4.)

Ypok 5 [Tonynsaumss kKak »dJaeMeHTapHas eauHuIa 3BoJONUH. COBpEMEHHBIE METOIbl OLICHKHU
IeHETUYECKOT0 pa3Hoo0pa3usi U CTPYKTYPhI MOMYJISIIIHIA.

VYpok 6 N3meHenne reHooH /1a NOMYJISIIMY KaK 3JIEMEHTAPHOE IBOJIIOLIMOHHOE SIBJICHUE.
Jabopamopnan paboma 1 «Buisenenue uzmenuusocmu y ocobetl 00H020 8U0a»

Ypoxk 7 3akoH reHetudeckoro paBHoBecus Jx. Xapau, B. BaitnOepra. Pemienue 3amau Ha 3aKoH
Xapau-BaiinOepra

VYpok 8 OnemenrtapHble  (GakTOpbl  (ABMXKYIIME CHIIBI) OSBOJIONMHU. MYTaIlMOHHBIA  TIpoIecc.
KomMb6unaTtuBHast ©3MEHUNBOCTD

Ypok 9 Hpeiid reHoB — cirydaiiHbIe HEHANPABICHHBIC W3MEHEHHWsS YACTOT alieJIed B TOIMYJISIIHSIX.
Oddext ocHoBarens. Ipgexm oOymovirounoco eopaviuuka. CHudiCeHUe 2eHemuuecKo20
pasnoobpasus. npuyunsl u creocmsus. Ilposenenue sghgpexma opetigha cenos 6 6oabUIUX U
MANbIX NONYAAYUSX

VYpok 10 | Murpauuu. W3omsaums nonyssiuuid: reorpaduueckas (IMpOCTpaHCTBEHHast), OHolornyeckas
(penpoykTUBHAS)

VYpok 11 | EctectBeHHbI 0TOOp — Hampasisitomuid paktop 3Bomonuu. GopMbl €CTECTBEHHOTO 0TOOpa!
JBIDKYIIUH, CTAOMIM3UPYIOMINH, pa3phIBAtOLHid (TU3PYNTHBHBIN)

VYpok 12 | [TonoBoit o100p. Bo3HUKHOBEHME U 3BOIIIOLUS COLMATIBHOTO MOBEIEHHS )KUBOTHBIX

VYpok 13 | [IpucnocoOaeHHOCT, OpPraHU3MOB Kak —pe3yjibTaT MUKPOIBOJIOLUHM. BO3HMKHOBEHHE
PUCTIOCOOJIEHUH Y OpraHu3MOB.

Jlabopamopnaa paboma 2  «llpucnocobnenuss opeanuzmMo8 U UX  OMHOCUMENbHAS
yenecoobpazHoCmo »

VYpok 14 | Apomopdo3sl U uauoamanTauuu. llpumepsl  mpHCNIOCOOJNIEHMH Yy  OpPraHU3MOB!
Mopdororuyeckue, GU3NOIOTHUECKUe, OMOXUMHUECKUE, MoBeaeHuecKrue. OTHOCUTENbHOCTh
IpUCTIOCOO0TIEHHOCTH OPraHU3MOB.

Jlabopamopnaa padoma 3 «Hzyuenue apomopgo3oe u uouoadanmayui y pacmeHuu u
HCUBOMHBIX »

VYpok 15 | Buna, ero kpurepuu u CTpyKTypa

Ypok 16 | Jlabopamopnas paboma 4 «Cpasnenue 8u006 no MOPGHOL0SULECKOMY KPUMEPUIO»

VYpok 17 | BumooOpa3oBaHue Kak pe3yiabTaT MHUKPOIBOMIONMHU. M3omsammst — kimodeBod  ¢dakTop
BU1000pa30BaHUs

VYpok 18 | [lytu u cnocoOsl BUI000pa30BaHMs: ayutonaTpuyeckoe (reorpa)uueckoe), CUMIIaTPUIECKOe

(PKoNIOrHYECKOE), «MTHOBEHHOE» (MOJMHUILIOWAM3AIus, TuOpuau3amnus). JJIUTeIbHOCTD
3BOJIIOLIMOHHBIX MPOIIECCOB

Ypok 19

Mexaaun3Mbl HOpMHPOBaHUS OMOTIOTMYECKOT0 pazHooOpa3us. Posib 3BOMOIIMOHHON OHOIOTHH
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Ne ypoka

Tema ypoka

B pa3pabOTKe HaAyYHBIX METOJIOB COXpaHEHUs! Onopa3sHO0Opa3us

Ypok 20

MHUKpPO3BOMIONMS U KOJBOJIIOIUS TAPa3HTOB M HMX X03s€B. MeXaHu3Mbl (OPMUPOBAHUS
YCTOHYMBOCTH K aHTUOMOTHKAM M CITOCOOBI OOPHOBI C HEH

Tema 3. MakposBoJiionus u e€ pe3yabrarsl (6 4.)

Ypok 21

Metonbl M3ydeHHs MAKPO3BOJIOLMU. [laneoHTONIOrHYecKrue METOAbl U3YUYEHUsS SBOJIOLUU.
[epexoaabie GopMbI U GUITOTSHETHYECKUE PSIBI OPTAaHU3MOB

Ypok 22

Buoreorpaduueckue MeTonsl n3ydenus dBoonun. CpaBHeHue Guopsl U (ayHbl MATEPHKOB
1 ocTpoBOB. bruoreorpadgudeckue obmactu 3eminn. BHIBI-9HASMHUKU U PEITUKTHI

Ypok 23

:‘)M6pI/IOJ'IOFI/ILICCKI/IC n CpaBHI/ITeJ'II)HO'MOp(i)OJ'IOFI/I‘IeCKI/Ie MCTOAbl M3YUCHHA OSBOJIFOIMH.
I'eneTnueckne MeXaHU3MBI 9BOJIIOIIMH OHTOI'CHE3a U ITOABJICHUSA 3BOJIOLMOHHBIX HOBIICCTB

VYpox 24

T'oMoyiornuable W  aHAJOTHMYHEBIC OpraHsbl. PYI[I/IMCHTaprIe Oopranbl MW  aTaBU3MBI.
MOJIGKYJISIpHO-FCHCTI/I‘-ICCKI/IG, OMOXMMMYECKHE M MaTeMaTU4YeCKHE MCTOJAbl M3Y4YCHUA
9BOJIFOIIUH. T'omonornyHbie T'CHEL COBpGMGHHLI@ METOJblI ITOCTPOCHUA @HHOF@HGTH‘IGCKI/IX
JACPCBLCB. XpOMOCOMHLIC MyTalll1 1 3BOJIIOIIHA T'CHOMOB

Ypok 25

OO0r1me 3aKkoHOMEpHOCTH (mpaBmiia) 3BONMOLUK. [Ipunyun cmensvt @ynkyuii. HeoOpaTUMOCTh
SBOJTIONMH. AJanTUBHAs paauanusa. HepaBHOMEpHOCTh TEMIIOB SBOIIOINH

Ypok 26

Konmponsnaa paboma 1 «3s6onioyuonusie npoyeccol: MUKPO- U MAKPOIBOTIOUULY

Tema 4. Ilpoucxosknenue u paspuTue :ku3Hu Ha 3emute (19 4.)

Ypox 27

Hayunble rumorespl NpOMCXOXKIAEHUS KU3HM Ha 3emie. AOHUOreHe3 M IMaHCHEpMUs.
JloHay4yHbIe MPEACTABJICHHS O 3apOXKICHUH KU3HU (KPEAIMOHU3M)

VYpok 28

['mnore3a NOCTOSIHHOIO CaMO3apOXkIEHHUs XKU3HU U €€ onposepkeHue onsitamu @. Penw,
JI. Cnamnanuany, JI. Iactepa. [Tponcxoxaenue )KU3HU U acTPOOHOIOTUs

VYpok 29

OCHOBHBIE DTaIIbI HeOpraHI/I“IeCKOI\/’I 9BOJIFOIINHA. HnaHeTapHaﬂ (FeOJ'IOI‘I/I‘leCKaSI) OBOJIIOIIHA.
Xumuaeckas OBOJIIOIIMA. AOHOTreHHBIN CHHTE3 OPraHuYCCKHX BCIICCTB U3 HCOPraHMYICCKHUX.

Ypoxk 30

Omnpit C. Musnnepa u I'. FOpu. O0pa3oBanue noanMepon

n3 moHoMmepoB. Koanepsarnas rumore3a A.W. OnapuHa, THNoTe3a MEPBUYHOTO OyIhOHA
Jx. Xonpgeiina, renerndeckas runoresa ['. Ménnepa. Pu6osumer (T. Yek) u rumoresza «Mupa
PHK» V. I'unGepra. ®opMupoBanre MeMOpaH U BOSHUKHOBEHHE MTPOTOKJIETKH.

VYpok 31

Bupmyanvuas naéopamopnas pabomaS «Mooenuposanue onvimos Munnepa—IOpu no
U3YYEHUIO ADUO2EHHO20 CUHME3A OP2AHUYECKUX COeOUHEHUL 8 NePBUYHOL amMmocepey

Ypok 32

Uctopus 3emnmu u wmeroabpl €€ wu3ydeHus. lckomaemble OpraHM4ecKHE OCTaTKH.
I'eoxpononoruss u e€ Meroabl. OTHOCHTENbHAas M a0CONIIOTHAsE TE€OXPOHOJIOTHSL.
I'eoxpoHoOrYecKas ImKasia: 30Hbl, 3pbl, IEPUOJBI, STTOXU

VYpok 33

Jabopamopnasa paboma 6 «Mzyuenue u onucamue UCKONAEMbIX OCMAMKOE OPEBHUX
OpP2AHUZMOB )

VYpoxk 34

HauvanpHele sTansl opranmyeckoi sBosounu. llosiBieHHMe M 3BOMIONMS NEPBBIX KIETOK.
Opomonus Meradbonu3ma. Bo3HukHOBeHHE NepBbIX 3KkocucTeM. COBpeMEHHbIE MUKPOOHBIE
OMOIIEHKM Kak aHaJor mepBbiXx Ha 3emiie coobmiectB. Ctpomaronutsl. [IpokapuoTsl u
9YKapHOTHL. [IpoHMCXOXIEHUE DYKapHOT (CHMOMOreHe3). DBOJIONMOHHOE IPOHCXOXKIICHUE
BUPYCOB

Ypok 35

HpOI/ICXO)K,Z[CHI/IC MHOT'OKJICTOYHBIX  OpPraHHU3MOB. Bo3HuKHOBEHHE OCHOBHBIX rpynm
MHOT'OKJICTOYHBIX OPraHu3MOB

Ypok 36

OCHOBHBIE 3Tambl HBOJIONMU BBICHIMX pacTeHuil. OCHOBHBIE apoMOp(o3bl pacTeHHid. Bbixos
pacTeHnil Ha cyiry. [losiBieHre COpoBBIX PacTE€HUW M 3aBOE€BaHUE MMM Cymid. CeMEeHHbIE
pactenus. [IpoucxoxaeHne BETKOBBIX paCTEHUI
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Ne ypoka Tema ypoka

Ypok 37 | Ilpakmuueckas pavoma 1 «zyuenue ocobennocmeti cmpoeHusi pacmerutl pasHvlx omoenos»

VYpok 38 | OcHOBHBIE STambl 3BOJIOLUU >KUBOTHOrO Mupa. OCHOBHBIE apoMOpP(O3bl KUBOTHBIX.
Bennackas ¢ayna. KemOpwiickuii B3pbIB — TIOSBJIICHHE COBPEMEHHBIX THIIOB. llepBbie
XOPAOBBIE )KUBOTHbBIE

VYpok 39 | XKuszup B Boje. OBOJIOIUSA IMO3BOHOYHBIX. [IpomcxoxkiaeHue ampuOMii W penTUIU.
[Mpoucxoxaenrne miekonuTarommx WU ntull. [IpuHnmn kimodeBoro apomopdosza. OcBoeHHE
0€CI03BOHOYHBIMH U T03BOHOYHBIMU KUBOTHBIMH CYIIH

VYpox 40 | IIpakmuueckasa paboma 2 «H3yuenue ocobeHnocmel cmpoeHus NO360HOYHBIX HCUBOMHBIX»

VYpok 41 | PazButne u3HM Ha 3emiie 10 3paM M MEepUoAaM. apXxel, MPOTEepO30M, Majaeo30M, ME3030H,
KaiiH030ii. O0I1as XxapaKTepuCcTUKa KJIIMMaTa U Fe0JI0rMYeCcKUX MpoIeccoB

VYpok 42 | [losiBiieHUE U paclBET XapaKTEPHBIX OPraHU3MOB. YTJIe00pa30BaHUE: €ro YCIOBUS U BIUSHUE
Ha Ta30BbIi cocTaB arMocdepbl. MaccoBble BBEIMHPAHUS — OJKOJOTMYECKHE KPH3UCHI
nponuioro. IIpuduHsl ¥ cleCcTBUS MAaCCOBBIX BEIMUPAHUI

VYpok 43 | COBpeMEHHBIN JKOJIOTUYECCKHI KPH3UC, €ro ocoOeHHOocTH. IIpobiema coxpaHeHHsS
O6uopasHooOpa3us Ha 3emiie

VYpok 44 | CoBpeMeHHas cucTemMa opranudeckoro Mupa. [IpuHuumne! knaccupukaluu OpraHu3MoB

Ypok 45 | OCHOBHBIE CUCTEMATUYECKUE TPYIIITbI OPraHU3MOB
Tema 5. Ilpoucxo:knenue yesioBeka — antponoreses (12 4.)

VYpok 46 | Pa3mensl u 3a1a4n aHTPOMOIOTHH. METOIbI aHTPOIIOJIOTHH.

Ypok 47 | CTaHOBIE€HUE TMIPEACTABICHUN O TMPOMCXOXKIECHUH YeNoBeKa. PenuruosHsie BO33pEHUS.
CoBpeMeHHbIe HayuHbIe TEOpUU

VYpok 48 | CxoacTBo yenoBeka ¢ )KMBOTHBIMH. CHcTeMaTHYecKoe MoJIoKeHrne yenoBeka. CBUIETENbCTBA
CXOJICTBA YEJIOBEKA C )KMBOTHBIMHU: CPAaBHHUTEIHHO-MOP(OIOTHYecKre, SMOPUOIOTUYECKHE,
¢uznonoro-6MoxuMHUeckue, moBeneH4Yeckre. OTiaMuus  YeloBeka OT  JKUBOTHBIX.
[IpsimoxoxeHNe M KOMILIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTue rojoBHOro mMosra u
BTOPOW CUTHAJIBHON CUCTEMBI

Ypok 49 | Jlabopamopnan padoma 1 «H3yuenue ocobenHocmel Ccmpoenus cKelema 4elosexd,
CBAZAHHBIX C NPAMOXOHCOCHUEM Y

VYpok 50 | dBwkyiue cuiisl (pakTopbl) aHTPOIIOreHe3a: OUOIOTHIEeCKHE, COIHATbHBIE

VYpok 51 | CooTHOmIEHHE OMOTOTHYECKUX U COLUATBHBIX (DAKTOPOB B aHTPOIOT€HE3E

VYpok 52 | OCHOBHBIE CTaJMK aHTpONOreHe3a. PaHHue uenoBekooOpa3Hble 00€3bsHbI (IPOKOHCYJIBI) U
paHHME MOHTH/IbI — O0IIKE MPEIKH YeTI0BEKOOOPa3HbIX 00€3bsiH U JII0AeH. ABCTPAJIONUTEKN —
JIBYHOTHE TIPEIKH Jtojer. UenoBek yMenblil, IepBbIe U3rOTOBJIEHUS OpyIHi Tpyaa. Yemosek
MPSIMOXOSIININ ¥ MIEPBBINA BBIXO JIFOIeH 3a mpeaensl AGpuku

VYpok 53 | YenoBek reiinensOeprckuil — oOMmMHA TNperoK HeaHJIepTalbCKOrO YelloBeKa M 4YeJOBEKa
pa3ymMHOro. YenoBeK HEaHAEPTAIbCKUN Kak BHJ JIOJEH XOJOJHOro Kiaumara. YermoBek
pa3yMHBIIl COBPEMEHHOT'O THIIA, JEHUCOBCKUI Y€I0BEK, OCBOEHHE KOHTUHEHTOB 3a MpeeIamMu
Ad¢puxu. [Taneorenervka u najieoreHOMHUKa

VYpok 54 | DBomtonusi COBpEMEHHOro 4YesoBeka. EcTecTBeHHBIM OTOOp B MOMYJISLUSAX YeEIOBEKa.
Myrtanuonssli npouecc u noaumopdusM. [lonynauroHHsle BOIHbI, peld TeHOB, MUTpaLys
U «3QPEeKT OCHOBATEN» B MOMYJISALHUIX COBPEMEHHOTO YeIOBeKa

VYpok 55 | [IpucnocoOnaeHHOCTs dYeloBEeKa K pa3HbIM YCIOBHUSAM OKpYXarolled cpensl. BrausHue

reorpaduueckoii cpeapl W npeiida reHoB Ha MOpGhONOTHIO W (PU3HOJIOTHIO YEIOBEKa.
MexkaucuuIuinHapable  MeToAsl B (Du3Myeckoi  (OMONIOTHYECKOH)  aHTPOIOJIOTHH.
DBONIOIMOHHAS  AHTPOIIOJIOTUSI W TMAJCOAHTPOIOJOTHS  YEJOBEYCCKHX  IOIYJISAIUH.
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Tema ypoka

BI/IOCOI_[I/IEUIBHBIG HUCCICIOBaHUA pupoabI YCJIO0BCKaA. I/ICCHGILOBaHI/Ie KO3BOJIIOIIMH
OMOJIOrMYECKOro U COIMAJIBHOI'O B YCJIIOBCKEC

Ypok 56

Ilpakmuueckasa paboma 3 «H3yuenue 3Kon02udeckux adanmayuii 4eio8exka

Ypok 57

Konmponvnas paboma 2 «lIpoucxodicoenue u pazsumue jHusHu Ha 3emien

Tema 6. Jkos0rusi — HayKa 0 B3aHMOOTHOIIEHUAX OPraHU3MOB M HAIOPTraHU3MEHHBIX
CHCTEeM C OKpYy:Karouleii cpenoii (3 1.)

Ypok 58

3apoxaeHue u pa3BuTHe dKoioruu B Tpyaax A. ['ym6onbara, K.®. Pynse, H.A. CeBepiiosa,
. I'ekkenst, A. Tencnu, B.H. CykauéBa. Paznensl u 3amaum sxosioruud. CBsi3b SKOJOTHHU C
JIPYrUMHU HayKaMH.

Ypok 59

Mertonbl skonoruu. IloneBbie HaOmoAeHHA. DKCHEPUMEHTBI B HKOJOTMU: IPUPOAHBIE U
nabopartopHble. MoaenupoBaHue B 9KOJIOTMM. MOHMTOPUHI  OKpYKAalOIleW Cpemsl:
JIOKAJIbHBIM, pETUOHATILHBIN U TJI00aJIbHBIN. 3HAUEHHE HKOJIOTUYECKUX 3HAaHUHN JJIs YEJIOBEKA.

Ypok 60

OKOJIOTMYECKOE MHPOBO33PEHHE KaK OCHOBAa CBs3€d 4YeJloBeYecTBa C  IMPHUPOAOH.
DopMHpOBaHUE IKOJIOTMYECKON KYJIBTYPBI M DKOJIOTMYECKOW IPAMOTHOCTH HACEIJICHHUS.
Jlabopamopnasn paboma 8 « Hzyuenue memooos 3K0102UYECKUX UCCAeO0B8AHULLY

Tema 7. Opranusmel u cpeaa ooutanus (13 u.)

Ypok 61

Okonoruyeckue GakTopbl U 3aKOHOMEPHOCTH UX JeiicTBus. Kiaccudukanus 3K010ruyeckux
¢daxTopoB: abuoTnyeckue, OMOTUYECKHE, aHTpororeHHbie. O0Ie 3aKOHOMEPHOCTH JACHCTBUS
sKkojoruueckux  ¢akropoB.  IlpaBuno  muaumyma (K. llnpenrens,  1O. JIuOux).
TonepaHTHOCTh. DBpUOMOHTHBIE U CTEHOOMOHTHBIE OPTaHU3MBbI

Ypok 62

Abnotnueckue (akropsl. CBeT Kak dKoyormueckuii (akrop. [leiicTBue pa3HBIX y4acTKOB
COJIHEYHOT'O CIIEKTpa Ha OPraHMU3Mbl. DKOJIOIMYECKHE TPYIIBl PACTEHUN M JKUBOTHBIX IIO
OTHOILIEHUIO K cBeTy. CUrHanbHast pojib cBeta. DoTonepuoansm

VYpok 63

Jlabopamopnas paboma 9 «BvisenieHue npucnocodieHuli Opeanu3mos K GIUAHUIO C8emay

Ypok 64

Temneparypa kak »skosorudeckuii Qaxrtop. JleiictBue TemmepaTypbl Ha OpraHU3MBI.
[loiikunorepMHble ¥ TOMOWOTEPMHBIE OPraHU3Mbl. OBPUTEPMHBIE U  CTEHOTEPMHBIE
OpraHU3MBl.

Ypok 65

Jabopamopnaa padoma 10 «Bvisgnenue npucnocodnienuti OpeaHusmMo8 K — GIUAHUIO
memnepamypbvi»

Ypok 66

BnaxxHOCTh Kak 3KOJOTHMYECKHIM (baKTOp. HpI/ICHOC06J'IeHI/I$I paCTeHI/Iﬁ K TOAICPKAHUIO
BOJHOI'O Oananca. KHaCCI/I(I)I/IKaI_[I/I}I paCTeHI/Iﬁ IO OTHOIICHHIO K BOJC. HpI/ICHOCO6J'IeHI/IH
JKUBOTHBIX K U3MCHCHUIO BOJAHOT'O peKMa

Ypoxk 67

Jlabopamopnas paboma 11 «Anamomuueckue ocobenHoCmu pacmenuil U3 pPAa3HblX Mecm
obumanusy

Ypok 68

CpCI[LI oOuTaHus OpPraHu3MOB. BOJHAs, HA3€MHO-BO3AYyIIHAas, IIOYBCHHas, FJIy6I/IHHa}I
MMoANnO4YBCHHAA, BHYTPUOPraHU3MCHHAA. DU3UKO-XUMHYECKHE OCOOCHHOCTH cpea oOHuTaHUs
OpraHnu3MOB. HpI/ICHOCO6J'ICHI/IH OPraHU3MOB K KHU3HH B PA3HBIX CPCaax

Ypok 69

buonornyeckne putmel. BHemnue u BHyTpeHHUE pUTMbl. CyTOYHBIE W TOJUYHBIE PUTMBI.
[Tpucrioco61eHHOCTh OPraHM3MOB K CE30HHBIM U3MEHEHMSIM YCIIOBHH KU3HU

Ypoxk 70

Kuznennsie ¢opmbl opranuzMoB. [lonstue o >xusHeHHOM (opme. KuzHeHHble (GOpMBI
pacTeHMii: JepeBbs, KYCTApHUKH, KYCTapHUYKH, MHOTOJICTHHE TpaBbl, OJHOJIETHHE TPAaBbI.
Kuznenusle (GopMbl KHUBOTHBIX: THJIPOOMOHTHI, T€OOMOHTHI, a’3pOOMOHTHL. OcoOeHHOCTH
CTpOEHUs ¥ 00pa3a KU3HU

Ypok 71

Buotnueckue pakTopsl. Buapl 6MOTHUECKUX B3aUMOACHCTBUI: KOHKYPEHIINS, XHITHUYECTBO,
cumOno3s u ero Qopmel. [lapasurusM, Koomepauus, MyTyaau3M, KOMMEHCAIU3M
(KBapTUPAHTCTBO, HAXJICOHUYECTBO)
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VYpok 72 | Herpoduueckue B3ammopeiicTBus (tomudeckue, Qopudeckue, (adpuueckue). 3HAUCHUE
OMOTHYECKUX B3aWMOJICHCTBHIA Il CYIIECTBOBAHMS OPraHU3MOB B cpelne OOHMTaHUS.
[TpyHIMIT KOHKYPEHTHOTO UCKIIIOUEHUS
Tema 8. Dxosorust BUA0B 1 momyJisiomii (9 4.)

Ypok 73 | DKosornyeckue XapakTepuCTUKHU Nomysanuu. [lomynsamus kak Guosornueckas cuctema

Ypok 74 | Poiab HEOMHOPOMHOCTH Cpenbl, PU3NIECKUX OapbepoB M OCOOCHHOCTEH OHMOJIOTHH BHIIOB B
(opMHPOBAHUY TPOCTPAHCTBEHHON CTPYKTYPBI MOMMYJIALUI

VYpok 75 | OcHOBHBIE MOKa3aTead MOMYJSALHUUA: YUCICHHOCTh, IUIOTHOCTb, BO3pacTHasi M IOJOBas
CTPYKTYpa, pPO3KJIa€MOCTh, IPUPOCT, TEMIT POCTa, CMEPTHOCTb, MUTPALUS

Ypok 76 | Dxonoruyeckass CTpykrypa mnomyisiuu. OneHKa YHCICHHOCTH mnomyssinuu. JluHamuka
NOMYJIALUU U e€ peryisuusa. buotTnueckuil moTeHuan nomyisiiuu

VYpok 77 | MoaenupoBanue JuHaAMHUKU nomyisiniuu. KpuBble pocTa uncieHHOCTH nomynsuuu. Kpusbie
BBEDKUBAHHUS

VYpok 78 | Perymsmusi YMCIEHHOCTH NOIYJSIHA: POJib (aKTOPOB, 3aBHCANIMX M HE 3aBUCAIIUX OT
IUIOTHOCTHU. DKOJIOTUYECKUE CTpaTeruu BUIoB (1- u K-cTparerun)

Ypok 79 | [lonstue 006 okojoruueckol Hume Buaa. MecrooOutanue. MHoOromepHas MOEIb
skojorundeckor Humu x. M. XaTunHcona

Ypok 80 | Pa3zmeps! skonorudeckoi Humy. [loTeHIManpHas u peaqTu3oBaHHas HAIMK. Buj kak cucrema
HomyJsinuid.  Apeasisl  BHIOB. BuIBI W WX IKU3HEHHBIE CTpaTeTHH. OKOJOTHYECKUE
HKBUBAJIICHTHI

Ypok 81 | 3akoHOMEpPHOCTH MOBEACHUS U MUTPAILIMiA )KUBOTHBIX. bruonornyeckue MHBa3UU 4y>KEePOTHBIX
BUJIOB.
Jlabopamopnas paboma 12 «Ilpucnocobrenus ceman pacmenuii K pacceieHuro»
Tema 9. Dkostorus coodIecTB. JKoJI0OrnYeckne cucremn (12 4.)

VYpok 82 | CoobmectBa opranu3moB. buomeHo3 u ero crpykrypa. CBsi3u MeEXIy OpraHM3MaMu B
OuoneHose

VYpok 83 | Dxocucrtema kak oTkpbiTas cucrema (A.Jlx. Tencnn). @yHKIMOHAIbHBIE OJIOKH OpPraHU3MOB
B DKOCUCTEME: IPOIYLIEHThI, KOHCYMEHTBI, PEIYLIEHThI

Ypok 84 | Tpoduueckue ypoBuu. Tpoduueckue nenu u cetu. AbuoTndeckue 010ku skocucteM. [1ouBbI
U WJIBI B 3KOocucTeMax. KpyroBopoT BelecTB 1 MOTOK YHEPTUU B 3KOCHUCTEME

VYpok 85 | OcHOBHBIEC TIOKa3aTeIHN SKOCUCTEMBI. bruomacca u mpoTyKIust

Ypok 86 | DxoslorndecKue MmupaMuIbl YUces, ONOMACCH U DHEPTHH

VYpok 87 | Aunamuxa sxocucmem. Kamacmpoguueckue nepecmpotiku. @aykmyayuu. HampaBieHHbIe
3aKOHOMEpPHbIE CMEHBI COOOIIECTB — CyKlleccuu. [lepBUuHbIe U BTOPUYHBIE CYKIIECCUU U UX
OPUYUHBL.  AHTpPONOreHHbIE BO3JACHCTBUA Ha CyKueccHd. KiHMMakcHOe COOOIIECTBO.
Buopaznoobpazue 1 MoJHOTa KPyroBOpOTa BEIIECTB — OCHOBA YCTOWYMBOCTH COOOIIECTB

VYpoxk 88 | [IpupoaHbie 3KOCHCTEMBL. JKocucmemvl 03€p U peK. DKocucmemvl Mopel U OKeaHos.
DKocucmemvl myHop, 1ecos, cmeneil, NyCmolHb

Ypok 89 | Konmponvuas paboma 3 «Ocrogul 3x0102UU»

VYpok 90 | AHTpomoreHHble  3KOCHCTEMBL.  Arposkocucrema.  ArporeHo3.  Pazmuuus — mexay
AQHTPOIOTCeHHBIMU U MIPUPOTHBIMHU KOCUCTEMAMHU

Ypok 91 | YpOoskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoxackas ¢mopa u dayHna.

CunHaHTponu3anusi TOpOJACKOW (ayHbl. buomornueckoe © XO3SMICTBEHHOE 3HAYCHUE
arposKOCUCTEM U YPOOIKOCUCTEM.
Ilpakmuueckan paboma 4 «U3yuenue u onucanue ypbosxocucmemvl»
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VYpok 92 | 3akoHOMepHOCTH (HOPMUPOBAHHSI OCHOBHBIX B3aMMOJCHCTBUI OpPraHW3MOB B IKOCHUCTEMaX.
Ponv  kackaonoco  apgpexma  u  6udos-aougpuxamopos  (kmouesbix  6u008) 8
Qyuxyuonuposanuu  sxkocucmem. IlepeHOC SHEPrHM W BEIIECTB MEXIY CMEKHBIMH
9KOCUCTEMAMHU

Vpok 93 | YCTOMYMBOCTE OPraHW3MOB, TOMYJSIMA W JKOCHCTEM B YCIOBUSX €CTECTBEHHBIX U

AQHTPOIIOTCHHBIX BO3ACUCTBUI. Mexanuzmvl 6030elicmeus 3a2psa3HeHUll pPAa3HblX MUnos Ha
CYOOP2aHU3IMEHHOM, OP2AHUSMEHHOM, NONYIAYUOHHOM U IKOCUCMEMHOM YPOBHAX, OCHOBbI
9KOJI02UYECKO20 HOPMUPOBAHUS AHMPONOLEHHO20 8030eticmausi. MeTo10I0THs MOHUTOPUHTA
€CTECTBEHHBIX M AaHTPOMOTEHHBIX 3KOCUCTEM.

Jlabopamopnas paboma 13 «H3yuenue paznoobpasusi MeaKux NOY6EHHbIX UIEHUCTNOHOSUX 8
DPA3HBIX IKOCUCTEMAX »

Tema 10. Buocdepa — riodanbHast 3kocucrema (6 u.)

Ypok 94

buocdepa — obmemianerapHas 00004ka 3eMiH, T CYIIECTBYET WIIH CYIIECTBOBaJA KU3Hb

Ypok 95

PasButue mpencraBnenuii o O6uocdepe B Tpymax 3. 3rocca. Yuenme B.U. Bepranckoro o
ounocdepe. Obmactu 6mocheps! u e€ cocras. JXKuBoe BemecTBo Onocdeps! u ero GyHKIUN

Ypok 96

3aKkOHOMEpHOCTH cylnecTBoBaHUsl Ouochepsl. OcobeHHocTH OUOChepbl Kak TIoO0anIbHOI
9KOCHCTEMBI

Ypoxk 97

Junamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTsl BemiecTB U OHOT€OXUMHUYECKHE
UKIIBI (YTiIepoa, a3ota). PUTMUYHOCTH sIBIICHU# B Onochepe

Ypok 98

3onansHOCTH OMOchepsl. [lonsTre o 6Guome. OCHOBHBIE OMOMBI CYIIIN: TYH/IPA, XBOWHBIE JiEca,
CMEIIaHHBIE M IIMPOKOJMCTBEHHBIC Jieca, CTENH, CaBaHHBI, MYCTHIHU, TPOMUYECKHE JIeca,
BBICOKOTOPbsI

Ypok 99

Knumar, pacTuTenbHbI M SKMBOTHBIM MUp OMoMmoB cymu. CTpykTypa M (DYHKIMS >KHUBBIX
CHCTEM, OlLIEHKa UX PECYpPCHOTI'0 MOTeHIMana U 6uocepHbIX GyHKIHUN

Tema 11. YestoBek u okpy:xkarwias cpena (7 4.)

Ypoxk 100

DKOJIOTHYECKHE KPU3UCHI U X NpUUNHbL. Bo3nelicTBue yenoBeka Ha 6uocdepy. 3arpsa3HeHHe
BO3IYIIHOM cpenbl. OXpaHa BO3ayXa

VYpok 101

3arpssHeHre BoAHOM cpeabl. OxpaHa BOIHBIX pecypcoB. Paspymenue mnouBbl. Oxpana
IIOYBEHHBIX pecypcoB. MI3MeHeHne knumara

Ypok 102

AHTpOHOFCHHOC BO3JICIICTBHE Ha paCTI/ITeJIBHBIfl U KMBOTHBIN MUD. OxpaHa PaCTUTCIIBHOT' O U
JKUBOTHOT'O MHpaA. OcHOBHBIE MPUHIUIIBI OXpAaHbI IIPUPOJBLI.

Ypoxk 103

Kpacubie kauru. Oco6o oxpansiembie npupoaabie Tepputopuu (OOIIT). Borannveckue caubl
Y 300JI0THYECKHE MapKU

VYpox 104

OCHOBHEIE IMPUHIUIIBI yCTOfI‘II/IBOFO pa3BUTHUA YCIIOBEYCCTBA W IPHUPOIBI. PaIIPIOHaJIBHOG
MMPpUPOAOIIOJIE30BAHNEC U COXPAHCHUC OMOJIOTHYECKOro pa3H006pa31/1;1 3emnu

Ypoxk 105

O6H_[I/IC 3dKOHOMCPHOCTHU rJ100aJIbHBIX OKOJOI'MYCCKHUX KPpHU3UCOB. OcoOeHHOCTH
COBPEMCHHOI'O KpU3HucCa U €ro BEPOATHBIC MMOCIICACTBUS

Ypoxk 106

Pa3BuTHE METOI0B MOHUTOPUHTA Pa3BUTHUS OMACHBIX TEXHOT€HHBIX IPOIECCOB.

Cucmemnvie uccnedosanusi nepexooa K pecypcocbepeeaiowell U KOHKYPEHMOCNOCOOHOU
OHepeemuxe. Buonocuueckoe  pasnoobpasue u buopecypcul. Hayuonanvnole
ungopmayuonHsle cucmemsl, obecneuusarOwue OOCMyn K UH@OpMAYUU NO COCMOSHUIO
omoenvhbix 61008 u sxocucmem. OcHOBbL IKOpeadburumayuy IKocucmem U cnocobvos 6opvobl
¢ buonospexcoenusimu. Pexoncmpykyust MOPCKUX U HA3eMHBIX I9KOCUCTEM

Tema 12. Boranuka, 300J10rusi, AHATOMMS Yea0BeKa (29 4.)

Ypok 107

OCHOBHBIE TIPU3HAKUM W CHUCTEMATHKa BOJAOpOCied. becnonoe W MmojioBoe pa3MHOKEHHUE
BoJlopociieil. OTaesnbl BOJOPOCeil. DBOIIOLMS BOJIOPOCIEH
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VYpoxk 108 | Cucrematnka ¥ OCHOBHBIE NPH3HAKM IMANOPOTHUKOB, XBOUICH, IMJIAyHOB. DBOJIOLMOHHBIC
U3MEHEHHSI B CPABHEHUH C TMPEAKOBBIMH (pOpMaMH

VYpok 109 | OcHOBHBIE TOKCUYECKHE BEIIECTBA U UX HAJMYKE y pacTEHUMN

VYpok 110 | Onpenenenue 1BeTKa, €ro HeoThbemiieMble uyacTH. Popmyla H JguarpamMma IBETKa.
OcoOeHHOCTH OpraHu3aIy oKooBeTHUKA. CTpoeHue GepTUIbHBIX YacTell [BeTKa

VYpok 111 | OnbuieHue u omnogoTBOpeHue. Hacekomble-onbuUINTEIN, HACEKOMbIE-BPEAUTEIN PACTEHUM

VYpoxk 112 | Metamopo3bl  BEre€TaTUBHBIX OpPraHOB BBICHIMX pacTeHHid. Mopdonornueckue u
aHaTOMHYECKHE Mpeodpa3oBaHus

VYpok 113 | Kiaccudukanus rmiaonoB. DBoonus ioAoB. PacnpocTpanenue miofoB U CeMsiH

VYpok 114 | TTurmenTtsl pacteruii. Xpomarorpadus

Ypok 115 | Perynsuus pocta v pa3BUTHS pacT€HUMN, TOPMOHBI pacTeHuil. doTonepuoausm

VYpok 116 | Homenknarypa pactenmii. 3yduenne ocenneid guopsl. 3ydeHne 3MMHE-3€ICHBIX PAaCTCHUN.
Omnpenenenue qpeBECHBIX PACTEHUIN B O€3IMCTHOM cOCTOsIHUU. M3ydueHue agemeponioB

VYpok 117 | IloguapcTBO Hacrosiiue MHOTrokietounbie. Pasmen Paawanbapie. Tunm  Crpekaromiue
(Kumeunomnomnoctaeie). Tun ['peOHeBUKH

VYpok 118 | Paznen bunarepansnsie. [loapaznen Crnupanbabie (IlepBuuHopotsie), Tunbl. Tun Ilnockue
yepBu. Tun HemepTunsl

VYpok 119 | Tun Mommocku. [lompasmen Oxaucozonm (Ox3yBuanpHbie). Tunm  Hemaromel. Tum
["o;10BOX000THBIE

VYpok 120 | Tun Ynenucronorume. Tunm Onuxodopsl. Tun Tuxoxoaxu. Ilogpazmen Jlodpodopossie.
[Tonpazaen Bropuunopotsie. OCHOBHBIE ATAIbl IBOJIIOLUN KHBOTHOTO MHPA

VYpoxk 121 | Konmponvuaa paboma 4 « Obujue 3aKoOHOMEPHOCMU U 3HAHUS 8 HCUBOLL NPUPOOE)

VYpox 122 | Tun Xopnossie. [lonrun becuepennsie. [logrun O60n0uHnKH

VYpok 123 | [Toarum [TozBoHouHBIe. Paznen becuentocTabie

VYpoxk 124 | Paznen YemoctHopotsie. Hanknace PeiObl. Kitace Xpsmiessie ppiobl. Kitace KoctHbie pbiObI

VYpoxk 125 | Haaxnacc Terpanoasl. Kimacc Amduoun. Knace Pentunuu

VYpok 126 | Knacc IItunsl. Knacc Maekonuraromue

Ypok 127 | OnopHo-nBuratenbubiii  anmapatr: Ckener. OOl TUTaH CTPOCHHSI CKEJNETa YelOBeKa.
KonuuecTtBo u Tonuka kocreil. ®ynkuuu ckenera. CoiictBa kocTH. Tumsl kocteld. CTpoeHue
xoctu. CoenuHeHns KocTel. Buasl coeqnueHnit

VYpok 128 | OnopHo-ABHUraTeNnbHbIN anmapaT: Meleunas cuctema. Mpimisl. Buabr mbim. Tomomorus.
Knaccugukarnus mpimm. [Ipon3BoiabHbIe M HEMPOU3BOJIbHBIE MbIIIIBL. CepeyHas MBIIILA.
Crpoenue MpleyHON euHUIbl. COKpaIeHUs MBIIII]

VYpoxk 129 | [lumeBapurenpras cucrema. OOmmii 1uaH  crpoerns. Opraner  JXKKT.  Kenessr.
ITepeBapuBanue nuy. BcackiBaHnue B KUIIIEYHUKE

VYpox 130 | BeigenurensHass cucrema. OpraHbl BBIIEIUTENBHOW CHCTEMBL. MoOUEBBIIENUTENbHAS U
noJioBasi cucreMa uenoBeka. CTpoeHne U QyHKIMU TOYKH

VYpok 131 | Cepneunococynuctas cucrema. Tomuka. Cocynsl. Krnaccudukamus cocynos. Kpyru
kpoBooOparenusi. Kposb. Cepaie. ABTomMaTtusM cepieunoi Mplmiel. [IpoBoaumMocts cepaia
U BIIMSIONINE Ha Hee GakTopbl. CBepTHIBAEMOCTh KPOBU

VYpok 132 | Aranuzatopel. BusyanbHbeiii ananmzatop. CtpoeHme riiaza. Bocmpustre wn300paxkeHHe M
obpabotka curnana. CrnyxoBoi ananu3arop. Ciyx. PaBHoBecue. Ocsizanne. BectuOynspHbIii
anmapar. BkycoBoii ananuzarop. 3anax

VYpoxk 133 | Hepsuas cucrema. Otaensl. ['onoBHoit Mo3r. Ctpoenue. IIpuem, oOpaboTka u mepenaya

uHpopmanuuu. Hapymenus. duznueckue mporecchl Nepeaayd 3IEKTPHYECKOrO HMITYJIbCA.
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Ne ypoka

Tema ypoka

UepenHo-mMo3roBbie HepBbl. CrinHHON MO3T. KoopauHaius paboTsl OpraHoB U CUCTEM

VYpok 134 | DunokpuHHas cucreMa. Xumuueckuii curHai. JKenespl. ['opmonsl. Bnusaue Ha oO1iee
COCTOSTHUE OpraHu3Ma

VYpok 135 | UmmyHnHas cucrema. Ummynurter. CBsI3b C IpYyTUMH CHCTEMaMH OpraHu3Ma

Ypok 136 | OGoOmIeHue, akTyaIu3alys 3HAaHHi, UTOTOBOE 3aHATHE

OBUIEE KOJIMYECTBO YPOKOB I10 [TPOT'PAMME: 136,
U3 HUX YPOKOB, OTBE/ICHHBIX HA KOHTPOJIbHBIE PabOThI — 4
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Kpurtepun onenuBanuns
HpI/I BBICTAaBJICHHUHU OLICHKH HGOGXOI[I/IMO YUUTBIBAThH!:

. MPaBUILHOCTh U OCO3HAHHOCTD U3JIOKEHUS COJEPIKAHMS, TOTHOTY PACKPHITUS MOHATUH, TOYHOCTD
ynoTpeOIeHNs] HAyYHBIX TEPMHUHOB;
. CTerneHb c(hOPMUPOBAHHOCTU MHTEIUIEKTYaJIbHBIX U 00IIEyUYeOHBIX YMEHU;
. CaMOCTOSITENILHOCTh OTBETA,
. PEUEBYIO IPaMOTHOCTh U JIOTUYECKYIO MOCIIeI0BAaTEIbHOCTh OTBETA.
Buicoxuii yposens - ommemra «5»:
. MIOJIHO PAaCKPBITO COZepKaHUe MaTeprala B 00beMe MporpaMMbl U y4eOHHUKa;
. YETKO U MPABWIBHO JJAHBI OMPEACIICHUS U PACKPBITO COACPKAHUE TOHSATUH;
. BEpPHO MCIOJIb30BAaHbI HAYYHbIC TEPMUHBI;
. JUTSL TOKA3aTeIbCTBA MCIIOIb30BAaHbI PA3IUYHBIC YMEHUS, BBIBOBI U3 HAOIIOICHUN 1 OIBITOB;
. OTBET CaMOCTOSITEIIbHBIN, HCITOJIE30BAHEI paHee MPUOOPETCHHBIC 3HAHUS.

Togvluennwiii ypogensv - ommemra «4x»:

® PACKPBITO OCHOBHOC COACPKAHNEC MaTCpUaJia,

® B OCHOBHOM IIPAaBWJIBHO JaHbI OIIPCACIICHUA MOHATHUM U MCITOJIb30BaHbI HAY4YHBIC TCPMUHDBI;

® OTBCT CaMOCTOHTeHBHBIﬁ;

° OIIpCACIICHUA MMOHATUH HCIOJIHBIC, NONYHICHBI HE3HAUYUTCIIBHBIC HAPYIICHHUA ITOCICA0OBATCILHOCTH

W3JIOKEHUS, HEOOJBINEe HETOYHOCTH IIPH UCIOJIb30BAHUU HAYYHBIX TEPMHHOB WM BBIBOJAX H
0000IIeHUSIX U3 HAOTIOICHUN U OIBITOB.
ba3zoswiii yposens - ommemra «3»:

. YCBOGHO OCHOBHOE COJIep)KaHUE Y4yeOHOro Marepuana, HO M3JI0KEHO (pparMeHTapHO, HE Bceria
IOCJIEIOBATEILHO;

. ONPEACIICHUS IMOHIATUI HEJOCTATOYHO YETKHUE;

. HE HCIOIB30BaHbl B KAUECTBE IOKA3aTeNhCTBA BBIBOJABI M 0000IIEHUS M3 HAOIIONEHUH U OIBITOB
WJTU JIOTYIICHBI OMMOKH MPU UX U3TI0KECHUH,

. JOTMYIIEHbI OMMOKU U HEJIOCTATOYHO B MCIOJIB30BAHUHM HAYYHOW TEPMHHOJOTHHU, OINPEACICHUH
MOHSTHH.

Huoice 6azosoco yposenv - ommemxa «2»:

. OCHOBHOE COJIep’KaHle yueOHOro MaTepuana He pacKphITo;
. HE JIaHbl OTBETHI Ha BCIIOMOTaTEJIbHbIE BOMPOCHI YUUTEIIS;
. JIOMYIIEHbI TPyOble OMNOKHU B ONPEAeICHUH MOHATHH, IPU UCTI0JIb30BAaHUHM TEPMUHOJIOTHH.

Ouenka npakmuyeckux ymMeHuil y4aujuxcs
Ouenka ymenuit cmagums Onvimol. Y UuTeINb J0JDKEH YUUTHIBATh:

. CaMOCTOSATEIILHOCTB TToA00pa 000pyA0BaHMS U 0OBEKTOB;
. MTOCJIEZIOBATEIIFHOCTD B BHITIOJTHCHUH PAOOTHI TTO 3aKJIAIKE OTIBITA;
. JIOTUYHOCTH U TPAMOTHOCTh B ONMMCAaHUU HAOIIOEHHH, B (OPMYIHpPOBKE BHIBOJIOB U3 OIBITA.

Buvicokuii yposenv - ommemxa «5»:
. MPaBUJILHO OIPEIENICHA 11€Ib OMBITA;
. CaMOCTOSITENTFHO W TOCJIEIOBaTeIbHO MPOBEIEHBI MOA00p O0O0OPYIOBaHHS U OOBEKTOB, a TaKkKe
paboTa mo 3aKjaJKe OMbITa, HAYYHO T'PAMOTHO, JIOTMYHO OIMWCAHBl HAOMIOACHUS U CPOPMYITUPOBAHBI
BBIBOJIbI U3 OIIBITA.

Tlosviwennwiit yposens - ommemra «4».:

. MIPaBUIIHLHO OIpE/IeNieHa 11eJb OTIBITA;
. CaMOCTOATENILHO TPOBEJIeHa Toa00p 000pyI0BaHUA W OOBEKTOB, a Takke paboTa MO 3aKiajaKe
OTIBITa;

. MIpH 3aKJIaJIKe OMbITa AOMycKaeTcst 1 — 201moKu;
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. B I[€JIOM TPAMOTHO ¥ JIOTUYHO OMHCaHbI HAOMIOCHUS U C(HOPMYIIMPOBAHBI BBIBOBI U3 OTIBITA;
. B OMHMCAHUU HAOIIOICHUN U3 OIBITA JOIMYIIICHBl HETOYHOCTH, BEIBOJIBI HETIOTHBIE.
ba3zoswiii yposens - ommemra «3»:

° IMPpaBHUJILHO OIIPEACIICHA LCJIb OIIbITA,

® HOI[60p O60py,HOBaHI/IH u O6’beKTOB, a TaK¥XeE pa6OTBI I10 3aKJIaaKe OIIbITa IPOBEACHBI C ITIOMOIIBIO
YUYUTCIIA;

® JOMyIICHbI HCTOYHOCTH H OIINOKHU IIpu  3aKjJIaaKe  OIlbITa, OIIMCAHWUH Ha6HIO,HeHPII>'I,

(bopMyIHpPOBaHUH BHIBOJIOB.
Huoice 6azoso2o yposenv - ommemxa «2»:

. HE OIpe/ieJieHa CaMOCTOATEIbHO LENb OIBITA;
. HE MOATOTOBIICHO HYXKHOE 000PYI0BaHHE;
. JIOTYIICHBI CYIIIECTBEHHBIE OMIMOKY MPH 3aKIaJKe U O(OPMIICHHH OTIBITA.
Ouyenka ymeHnuil npoeooums HaodaAWO0eHus. Y IUTeNb JOJIKEH YUUTHIBATD:
. MIPaBHJIBHOCTH MPOBEACHUS HAOIIOICHUH 110 33a/IaHUIO;
. YMEHHE BBIACINATh CYIIECTBEHHBIC MTPU3HAKU y HAOII0AaeMOro o0beKTa (mpoiecca) JIOTUYHOCTh U

Hay4YHYIO T'PaMOTHOCTb B O()OPMJICHUH PE3yIbTaTOB HAOIIOACHUHN U B BBIBOJAX.
Buvicokuu yposens - ommemra «5»:

. MPAaBUIIHHO 110 33JaHUI0 YUHUTENSI IPOBEICHO HAOIIIOICHHE,
. BBIJICTICHBI CYIECTBEHHBIC IPU3HAKK y HA0II01aeMOro 00beKTa (TIporiecca);
. JIOTHYHO, HAYYHO TPaMOTHO O(OPMIICHBI PE3YJIbTaThl HAOIIOICHUH 1 BBIBOJIBI.
Tlosviwennvii yposenv- ommemra «4»:
. MPABWJIBHO MO 33JJaHUI0 YYUTEIsl IPOBECHO HAOI0ICHUE;
. IPU  BBIACIICHUU CYIECTBEHHBIX IMPU3HAKOB Yy HabmogaeMoro oObekTa (Tpolecca Ha3BaHbI
BTOpPOCTEIICHHBIE;
. JIONyIIeHa HeOPEKHOCTh B 0()OpMIIEHUN HAOJIIOJJCHUI U BBIBOJIOB.
ba3zoswiii yposens - ommemra «3»:
. JIOTIYIIEHbI HETOYHOCTH U 1-2 oMOKY B IPOBEACHUH HAOJIIOIEHUH 110 3aJaHUI0 YUUTEIIS;
. MIPH BBIJICIICHUH CYIIECTBEHHBIX IPU3HAKOB y HabI01aeMoro o0beKTa (Iporiecca) BhIICTICHbI JTUIIb
HEKOTOPEIE;
. nonyueHs! omuoku (1-2) B opopmiaeHnn HabIr0AeHUH U BBIBOIOB.
Huoice 6azoso2o yposenv - ommemxa «2»:
. JonyIIeHb! oMOKY (3-4) B IPOBEACHUHU HAOIOICHUH 1O 3aJJaHUIO YUUTEIs;
. HENpPaBUIIbHO BbIIETICHBI TPU3HAKK HA0II0JaeMOro o0beKTa (Iporecca);
. nomnyiieHs! omuoku (3-4) B oopMIIeHIH HAOIIOACHUN U BBIBOJIOB.

Ouenka 3a nposepounvie mecmol

YuuTtenb J0MKEH MPOBECTH HHCTPYKIMIO IS TecTUpyeMbix. OHa J0KHA OBITh KOPOTKOH,
MOHATHOW ¥ OOIIEH IS BCEX UCIBITyeMbIX. MHCTPYKIHs TaéT pa3bsCHEHUs, Kak HEOOXOIUMO OTBEYATh
Ha 3aJaHus TecTa. B MHCTPYKIMHM COOOIIAeTCs BPeMsl, B TCUEHHE KOTOPOT'O CIIYIIATENIAM HEO0OXOIMMO
BBIIIOJHHATH TECT, TUII IIIKAJIBI OI€HUBAHUS.

B nporieHTHOM COOTHOIICHHH OlLIEHKH (0 MATHOAIBHON CHCTEME) PEKOMEHIYETCS BBICTABIIATH B
CIICAYIONIMX JTHANa30HaX:
. «2» —49-0%
. «3» —69-50 %
. «4» —89-70 %
. «5» —100-90%
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IIpoBepsiemble TpeOOBaHMA K Ppe3yJbTaTaM OCBOCHHSI OCHOBHOl o0pa3oBaTebHON

NMPOrpamMMbl
B ¢enepanpHBIX M perrmoHANbHBIX MPOIEAYypax OIEHKH KadecTBa OOpa3oBaHUS HCIIOJIB3YETCS
nepeueHb (KOoau(pUKATOp) pacHpeeICHHBIX IO KJaccaMm IMPOBEpSEMbIX TpPeOOBaHM K pe3yibTaTam
OCBOCHHMSI OCHOBHOW 00pa3oBaTelbHONW NPOrpaMMbl CPEIHETO OO0Iero oOpa3oBaHHMS M BJIECMEHTOB
coJiepKaHus 10 OMOJIOTHH.
10 xiacc

Koo

IIposepsemvie npedmemHvle pe3yibmamvl 0C80€HUSL OCHOBHOU 00pA306amMenbHOU
npoeepsiemozo

npocpammuvl cpeonezo 0owe2o 0opazo8anus
pe3yromama

1 CdopMupoBaHHOCTH 3HAHUW O MECTE U PO OMOJIOTHH B CHCTEME HAYYHOTO 3HAHHS
€CTECTBEHHbIX HAyK, B (DOPMHUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAYYHON KapTHHbI
MHUpa M HAYYHOT'O MHPOBO33PEHHMS; O BKJIAJle POCCUUCKUX U 3apyOekKHBIX YUCHBIX-
OMOJIOTOB B pa3BUTHE OHONOTWU; (PYHKIMOHAIBHONW TPaMOTHOCTH YElOBEKa JUIs
pelIeHus KU3HEHHbIX 3aa4

2 YMeHue packpbiBaTh COJCpKaHWE OHOJIOTMYECKHX TEPMUHOB W TIOHSTHUW: KH3HB,
KJIETKa, OpraHu3M; MeTaboau3M (0OMEH BEIIECTB M MPEBpAIEHUE YHEPTUH), TOMEOCTA3
(camoperymsiuusi), ypOBHEBasi OpraHU3alMs >KUBBIX CHUCTEM, CaMOBOCIIPOW3BEICHUE
(peripoayKIiiusi), HACJIEACTBEHHOCTh, U3MEHUYUBOCTb, POCT U PA3BUTHE

3 YMenue uznarath OUOJIOTUYECKUE TEOpHH (KJIETOYHAas, XpOMOCOMHAs, MyTal[MOHHAas),
3akonbl (I'. Menpensi, T.Moprana, H.W. BaBunoa) u yueHus (0 UEHTpax
MHOT000pa3us U MPOUCXOXKACHUS KyJIbTYpHBIX pactenuii H.M. BaBunosa), onpenensith
TpaHULIbl UX TPUMEHUMOCTH K )KMUBBIM CHCTEMaM

4 YMeHne BIaJeTh METOAaMU HayYHOTO TTO3HAHUS B OMOJIOTHH (HAOMIOJCHUE U OTUCAHKE
JKUBBIX CHCTEM, MPOIECCOB U SIBIICHUW; OpraHu3aIus W MPOBEACHUE OMOJIOTHYECKOTO
OKCIIEPUMEHTA,  BBIJBM)KEHHWE  THIOTE3bl,  BBIABICHHE  3aBUCHMOCTH  MEXKIY
UCCJIETyeMbIMU BETUUMHAMHU, OOBSICHEHHE TOJTYYEHHBIX PEe3yJbTaTOB, UCTIOIh30BAHHBIX
HAay4HbIX TOHSATUM, TEOPUM M 3aKOHOB, YMEHHME JeJlaTh BBIBOJIbI HAa OCHOBaHUU
MOJIyYEHHBIX PE3YJIHTATOB)

) YMeHHe BBIIEIATh CYIIECTBEHHbIE MPU3HAKH BUPYCOB, KJIETOK IIPOKAPHOT U 3yKapHOT,
OJIHOKJICTOYHBIX M MHOTOKJIETOYHBIX OPTraHU3MOB; OCOOCHHOCTH MPOIIECCOB OOMEHa
BCIIICCTB W TPEBpAIICHUS DJHEPTHMH B KJIETKe, (OTOCHHTE3a, IUIACTHYECKOTO H
DHEPreTHYECKOro OOMEHa, XEMOCHHTE3a, MHTO03a, MEH03a, OIUIOJIOTBOPEHUS,
Pa3MHOXKEHU S, UHAUBUIyalIbHOTO Pa3BUTHSI OpraHu3Ma (OHTOTeHe3)

6 YMeHune npuMeHSTh MOJIyYeHHbIE 3HaHUS )11 00bsICHEHUS] OMOJIOTHUECKUX MPOIIECCOB U
SBJICHUM, JJIS TPUHATHS TNPAKTHUYECKUX PEIICHUH B MOBCEJHEBHOM JKM3HU B IEINAX
oOecrieyeHHss 0€30MAaCHOCTH CBOETO 370POBbS M 370pPOBbS OKPY)KAIOUIMX JIIOJIEH,
coONIOZICHUsI HOPM TPaMOTHOTO TIOBEEHUS B OKpY’Kalolled MPUPOJHON Cpene;
MOHMMAaHUE HEOOXOJMMOCTH HCIOJIb30BAaHUS JOCTHUKEHHI COBpEMEHHOW OWOJIOrHM U
OMOTEXHOJIOTHH JIJIsl palliOHATILHOTO MPUPOAOIIOIB30BAHUS

7 YMeHne pemiath dJIeMEHTapHBIC TEHETHYECKHE 3aJadud Ha MOHO- M JUTHOpPUIHOE
CKpEIllMBaHMEe, CIETUIEHHOE HACJEeIOBAaHUE;, COCTaBISAThH CXEMbl MOHOTHOPHIHOTO
CKpEILMBAHU IS IPEACKA3aHUS HACIEA0BAHUS IPU3HAKOB Y OPTaHU3MOB

8 YMeHue BBINONHATH Ja00paToOpHbIe U MpaKTHUECKUe paboThl, COONIOIATh MpaBUia Mpu
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM

9 YMeHue KpUTUYECKH OLIEHUBATh M WHTEPIPETHPOBATh MHPOpPMAIHIO OMOIOTHYECKOTO
COJIep’KaHus, BKJIIOYAIONIYIO TIICEBIOHAYYHbIC 3HAHUS W3 PAa3IMYHBIX MCTOYHHUKOB
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Koo
nposepsemo2o
pesyrbmama

IIposepsemvie npedmemHule pe3yibmamsl 0C80€HUS OCHOBHOU 00pA3068amMeNbHOU
npocpammuvl cpeonezo oowe2o 0opazo8anus

(CMH, Hay4HO-TIONYJIAPHBIE MaTepHaIIbI);
UCCIICIOBAaHH B OMOJIOTUH, MEAUIINHE, OMOTEXHOJIOTHH

OTUYCCKHUE  aCIICKTbl COBPCMCHHBIX

10

VYMeHue co3gaBaTh COOCTBEHHBbIE IHCBMEHHBIE M YCTHbIE COOOLIEHHUs, 0000mas
OuoNornYecKkyro MH(POPMALNIO M3 HECKOJIBKUX HMCTOYHHMKOB, IPAMOTHO HCIOJIB30BATh
NOHATUIHBIN annapaT GMOJI0THU

11 kaace

Koo
npoeepsiemo2o
pesyibmama

IIposepsiembie npedmemHble pe3yibmamsl 0C80€HUsL OCHOBHOU 00PA3068aAMeNbHO
npocpammul cpeone20 obue2o 0opazo8anus

1

ChopMupoBaHHOCTh 3HAHUH O MECTe W POJU OMOJOTMM B CHCTEME HAyYHOI'O 3HAHMS
€CTECTBEHHbIX HAyK, B (DOPMUPOBAHUU COBPEMEHHOW €CTECTBEHHO-HAy4YHON KapTHHbI
MHUpa W HAYYHOTO MHPOBO33PEHHS; O BKJIAJE POCCHUHCKHX W 3apyOC)KHBIX YUCHBIX-
OMOJOroB B pa3BUTHE OHOJOTWM; (PYHKIMOHAIBHONM TIpPaMOTHOCTU YEJIOBEKa JUid
pelIeHNs KU3HEHHBIX 3aa4

YMeHHe pacKpbhIBaTh COJACPKAHHUE OWOJIOTUYECKUX TEPMHUHOB M IOHSITHM:
NOMYJISAUsS, TEeHO(DOH, JBUKYIIHE (dakTopsr)
PUCTIOCOOJICHHOCTh BUJI000pa30BaHUE, IKOJIOTUYCCKHE

BUL,

OBOJIFOIIUA, CHIJIbI 3BOJIFOIIUH,

OpraHHU3MOB, (bakTopsl,
HKOCHCTEMA, MPOIYIEHThI, KOHCYMEHTBI, PEAYLICHTHI, IIENU MUTAHUSA, IKOJIOTHYECKas

nupamua, OuoreoeHos, ouocdepa

YMmenune wu3narate Ouonorndeckue Teopuu (dBomonnonHas teopus Y. JlapsuHa,
CHHTETHYECKash TEOpHsI DBOJIIOLUWHU), 3aKOHBI W 3aKOHOMEPHOCTH (3apOJbIIIEBOTO
cxonctBa K.M. bapa, uyepenoBaHus TJaBHBIX HalpaBICHUH M MyTed HBOJIOLUH
A.H. CeBepuioBa, yuenust o 6uochepe B.M. BepHanckoro), onpeaensiTs IpaHUIBl HX
IPUMEHUMOCTH K KHMBBIM CUCTEMaM

YMmenune BJIAACTb METOJJaMH HAYUYHOTO ITO3HAHUA B ouonoruu (Ha6J'II-OI[€HI/I€ 1 OIIMCaHUue
JKMBBIX CUCTEM, IMPOLECCOB U SIBJ'IGHI/II\/JI; opranu3anus U IMPOBCACHHUC OHOJIOrHYECKOI0
9KCIICPUMCHTA, BBIIBUXKCHUEC THUITOTE3bI, BBISIBJICHHUEC 3aBUCUMOCTH MCKOY
HCCICAYCMbIMH BCIMYNHAMU, 00BsICHEHHE IMOJIYUYCHHBIX PE3YJIbTaTOB, UCIIOJIb30BAHHBIX
HAay4YHBIX HOH?ITPII71, TGOpI/Iﬁ W 3aKOHOB; YMCHHC [ACJIaThb BbBIBOJbI Ha OCHOBAHUU

MOJIYUYCHHBIX pe3y.]'[]':>TaTOB)

YMeHue BBIACNATh CYIIECTBEHHBIE NPU3HAKU CTPOSHUS OHOIOTUYECKUX OOBEKTOB:
BUJIOB, TOMYJSAIMM, MPOAYLIEHTOB, KOHCYMEHTOB, PEAYILEHTOB, OHOrEOLIEHO30B H
9KOCHCTEM; OCOOSHHOCTH IPOIECCOB HACIEICTBEHHOH W3MEHYMBOCTH, €CTECTBEHHOTO
oTbopa, BUA000pa30BaHus, TPUCITOCOOJIEHHOCTH OPTAaHU3MOB, JEHCTBUSI SKOJIOTHUECKUX
(akTOpoB Ha OPraHW3MBI, MEPEHOCAa BEIIECTB M IIOTOKA JHEPTHH B JKOCHCTEMaX,
AHTPONIOTEHHBIX U3MEHEHUI B SKOCUCTEMAaX CBOEH MECTHOCTH, KPYTOBOPOTA BEIECTB H
OMOreOXMMHUYECKHX IIUKIOB B Onochepe

YMeHue nNpuMeHsTh MOJTy4YeHHbIC 3HAHUS 17151 OOBSICHEHHsI OMOJIOTUYECKUX MPOIIECCOB U
SIBIICHUH, I TPUHITHS TPAKTUYECKUX PEIICHUH B TIOBCETHEBHOW JKHU3HHM B IIENIAX
obOecrieueHrss 0€30MACHOCTH CBOETO 3/I0POBbS U 3/0POBbS OKPYKAIOIIUX JIIOJIEH,
COONIIOJIEHHsI HOPM TPaMOTHOTO TIOBEACHHS B OKpYKAIOUICH MPHUPOJHOW Cpee;
MOHWMaHHE HEOOXOTUMOCTH UCITIOIB30BaHUS TOCTH)KEHUI COBPEMEHHOW OMOJIOTHM IS
PaMOHAIBFHOTO TIPUPOIOTIONB30BaAHUS

YMenue peuiaTh 3JICMCHTAPHBIC OHOJIOTHYECKUE 3aaa4yu, COCTABJIATL CXCMBI MECPCHOCA
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Koo
IIposepsiembie npeomemmule pe3yibmamol 0C60CHUSL OCHOBHOU 00PA306aMeNbHOU
nposepsemo2o
npocpammbl cpeone20 06ue2o0 00pa306aHuUs.
pesyrbmama

BCIIECTB U DHEPIUH B OKOCUCTEMAX (HCHI/I HI/ITaHI/Iﬂ)

YMeHue BBIOMHATH Ja00paTOPHBIC U MPAKTHYECKUE paboThl, COOIIOIAThH MPaBHIIa MPH
paboTe ¢ yueOHBIM U J1a0OpaTOPHBIM 000PYI0BAHHEM

YMeHne KpUTUYECKH OLIEHUBATh M MHTEPIPETUPOBATh MHPOPMALNIO OHOIOTHYECKOTO
COJIEp’KaHus, BKJIIOYAIOIIYIO IICEBJIOHAYYHbIE 3HAHUS W3 pPa3jIMYHBIX HCTOYHUKOB
(CMU, HayuHO-TIONYyJIApHBIE MaTepUaibl); pacCMaTpUBaTh I100aJIbHBIE SKOJIOTHYECKHE
npoOJeMbl COBPEMEHHOCTH, (OPMHUPOBATH IO OTHOIICHHWIO K HHUM COOCTBEHHYIO
HO3ULIHIO

10

VYMeHue co3gaBaTh COOCTBEHHBbIE IHCBMEHHBIE M YCTHbIE COOOLIEHHUs, 0000mas
OMoJIOrnYecKy0 HH(POPMALUIO M3 HECKOJIBKUX HCTOYHHMKOB, I'PAMOTHO MCIIOJb30BaTh
NOHSATHIHBIN armapaT OMOJI0THH

IIpoBepsiemble 31eMeHTHI COAEPKAHNUS
10 kJacc

Koo

IIposepsiemvlii snemenm cooeparcanus

1

buonorus xkak HayKa

11

Bbuomnorus - Hayka o *xuBo# npupose. Ponb 6nonoruu B popMUpOBaHUH COBPEMEHHOM HayYHOU
KapTuHBI MUpa. CucreMa OMOJIOTHYECKUX HAYK

1.2

MeTto/1bI TO3HAHUS KUBOW MPUPOJIbI (HAOIIOIEHUE, SKCIIEPUMEHT, OIIMCAHUE, U3MEPEHHUE,
KJaccu(uKaus, MOIEIMPOBAaHUE, CTATUCTHYECKAsi 00pabOTKa TaHHBIX )

JKuBble cucTeMBl U HX OopraHu3anus

JKuBble cucteMbl (OHOCHCTEMBI) Kak MpeaMeT u3ydeHus ouonoruu. CBoilcTBa OMocUCTEM U HX
pazHooOpasue

YpoBHU opraHu3aluu OMOCUCTEM: MOJIEKYJISIPHO-T€HETHYECKHM, KIIETOYHBIH, OpraHU3MEHHbIH,
MOMYJISILIMOHHO-BUI0BOM, SKOCUCTEMHBIH, OMoc(epHbIii

XHUMHUYECKUM COCTaB U CTPOCHUC KIICTKU

XUMHUYECKUH COCTaB KIETKU. XUMHUECKHE DIIEMEHTBI: MaKpOdJIEMEHTHI, MUKPOdJIeMEeHThI. Bona
¥ MUHepasbHbIe BemecTBa. OYHKIIMK BOJbI U MUHEPAIbHBIX BEIIECTB B KieTke. [logaepxanue
OCMOTHYECKOTr0O Oajianca

3.2

benku. CoctaB u crpoeHue OenkoB. AMHMHOKHCIOTBI — MOHOMEpHI OenkoB. HesameHumble u
3aMEHUMBIC AMHHOKHCIOTHI. AMHWHOKHCIOTHBIA COCTaB. YPOBHH CTPYKTYphl OEIKOBOM
MOJIEKYJIBI (TI€pBUYHAS, BTOPHYHAS, TPETHYHAS M YETBEPTHYHAS CTPYKTypa). XUMHUUYECKHE
cBoiicTBa OenkoB. bronorudeckue QyHKIMH OEIKOB.

®epMeHTHI — Onosiornueckre katanuzaTopsl. CTpoeHue pepMeHTa: akTUBHBIN LIEHTD,
cyOctpartHas cnenupuaHocTs. KopepmenTtsl. Butramunbl. OTinnuuns pepMeHTOB OT
HEOPraHWYECKHUX KaTallu3aTOPOB

3.3

VYrneBonpl: MoOHOcaxapuisl (TJIIOKO3a, pubo3a W Je30Kcupub03a), aucaxapuasl (caxaposa,
JaKTO3a) M TMoJMcaxapuibl (Kpaxmai, TJIMKOTeH, MeJulioso3a). buonormueckue QyHKINH
YTJIEBOJIOB.

Jlunuapr: Tpurnuuepuasl, crepouisl, dochomunuasl. ['mapodunbHO-THAPOPOOHBIE CBOICTBA.
Buonornueckue pynkiun munuaoB. CpaBHEHHE YTIEBOAOB, OSIKOB U JUIHMIOB KaK HCTOYHHKOB
SHEpPIruu

3.4

Hyxneunossie kucnorel: JJHK um PHK. Hykneotuasl — MOHOMEpbl HYKJIEMHOBBIX KHCIIOT.
Crpoenne u pynkuuu JJHK. Ctpoenne u pynkmuun PHK. AT®: crpoenune u pyHKIMN
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3.5

[Mutonorus - Hayka o kieTke. Knetounast reopus. MeTo1bl H3yUEHUS KIETOK

3.6

Knerka kak wnenoctHas xwuBas cuctema. OOmiye NpU3HAKU KIETOK: 3aMKHyTash Hapy»Has
MeMOpana, mojekyibl JJHK kak renernueckuii ammapar, cuctemMa CHHTE3a Oeka

3.7

Tunel  KJIETOK:  dyKapuoTHuyeckas U  npokapuoTuueckas. (OcoOEHHOCTH  CTPOCHHUs
MPOKapHOTUYECKON KileTkH. Kietounas crenka Oakrepuii. CTpoeHHE 3YKApUOTHUYECKON KIIETKH.
OCHOBHBIE OTJIMYHS PACTUTEIBHOMN, )KUBOTHOM U TPHOHON KIIETKH

3.8

[ToBepXHOCTHBIE CTPYKTYpPBHl KIETOK — KIETOYHAs CTEHKA, TJMKOKAJIUKC, HX (DyHKIUH.
[Tnazmatuueckass memOpana, ee cBoiictBa W ¢yHkuuu. lluTromnmasmMa M ee OpraHOMIBL
OmxHoMeMOpaHHBIC OpraHOU Bl KJIETKHU: sHAomasMarudeckas cetb (DIIC), anmapar ['onbmku,
nu30coMbl. [1omyaBTOHOMHBIE OPraHOWbBI KJIETKU: MUTOXOHAPHH, miuactuabl. IIpoucxoxnenue
MUTOXOHJIpHM W Tuiactul. Bumel mmactua. HemeMOpaHHble OpraHoufbl KIETKH: pUOOCOMBI,
KJIETOUYHBIN LEHTP, PECHUYKH, KI'YTUKU. DYHKIIMU OpraHOMI0B KJIETKU. BKitoueHus

3.9

Anpo — perynaropHblii neHTp kieTku. CTpoeHue siapa: sjaepHas o000JI04Ka, KapuoIlula3ma,
XPOMAaTHH, SIPBIIIKO. XPOMOCOMBI

3.10

TpaHCcHOpT BELIECTB B KJIETKE

X(I/ISHC,HGSITGHBHOCTL KIICTKH

4.1

OOMeH BemecTB, WM MeTa0ou3M. ACCUMMIISANNS (ITUIACTUYECKUA OOMEH) W JUCCUMUIISAIUS
(3HepreTUYecKuii OOMEH) — JIBE CTOPOHBI E€AMHOrO Mpolecca MmeTaboiausma. Turbl oOMeHa
BEIIIECTB: aBTOTPO(MHEIN 1 reTepoTpodHbIi. Posb hepMeHTOB B 0OMEHE BEIIECTB U MPEBPAIICHUN
SHEPrUH B KJICTKE

4.2

®otocunTe3. CBeToBas M TeMHOBast (a3l poTocuHTe3a. Peakuuu dporocunTesa. DPPeKTHBHOCTD
¢dorocunTe3a. 3HadeHue (HOTOCHHTE3a A KU3HM Ha 3emise. BinusHue ycnoBuil cpeisl Ha
(oTOCHHTE3 M CITOCOOBI MOBBIIIEHHUS €0 MPOAYKTUBHOCTH Y KYJbTYPHBIX PACTCHUH.
XeMocuHTEe3. XeMOCUHTE3Upyolue 0akTepuu. 3HaYeHHe XeMOCHHTe3a JUIsl AKU3HU Ha 3emiie

4.3

OHepreTuyecknii oOMeH B KieTKe. PacrieruieHue BelecTB, BBIJCIEHUE U aKKyMYJIHMpPOBAaHUE
SHEPTUM B KIETKE. DTambl SHEPreTHYecKoro ooOmeHa. [nukonus. bpokeHwe W ero BUIBI.
KucnoponHoe okuciaeHue, WM KJI€ToOuHOe JbIXxaHue. IP(EeKTUBHOCTh SHEPTETUYECKOTO0 0OMEHa

4.4

Peakuuu marpuunoro cunresa. ['enernueckas unpopmanus u JHK. Peanuzanus renernueckoit
uHpopMaluu B KieTke. [ eHeTnyeckuii Koa u ero cBoiicta. TpaHCKpUIIMS — MATPUUHBIA CUHTE3
PHK. Tpancnsiuus — Ouocunte3 Oenka. KonupoBanue amuuokucinor. Pombs pubocom B
OuocuHTe3e Oenka

4.5

Hexnerounsle Qopmbl *u3HUM — BUpychl. Mcropusi oTkpbitus BupycoB (/1.W. ViBaHoBcKuit).
OcoOeHHOCTH CTpOEHMSI U KU3HENEATEIbHOCTH BHpYycoB. bakrepuodaru. bonesnu pacrenuii,
JKUBOTHBIX U YEJIOBEKAa, BbI3bIBa€Mble BUpycaMmu. Bupyc nmmyHonedunura yenoseka (BUY) —
B0o30yutens CIIM/]a. IlpodunakTika pacpocTpaHeHUs BUPYCHBIX 3a00J1eBaHUN

Pazmuoxxenue u HHAWBHUAYAJIbHOC PA3BUTHUC OPIraHU3MOB

KneTouHslii 0WKI, WIM S>KA3HEHHBIM 1Mk KieTku. MHTepdaza u  wmwmro3. I[lporeccsr,
nporekaromue B uHTepdaze. Pemnmukanus — peakuus marpuunoro cuaresa JJHK. Crpoenwme
XpoMocoM. XpOMOCOMHBI Ha0Op — KapwOTHUM. JIUTUIOMAHBIA W TaIIOMIHBIA XPOMOCOMHBIE
Habopbl. XpoMatuasl. lluTomornueckre OCHOBBI Pa3MHOKEHHUS W WHIWBUIYAITHHOTO Pa3BUTHUS
OpraHu3MOB.

Henenne knetkn — muto3. Crtaguum murtosa. IIporecchl, mpoUCXOoadlue Ha Pa3HbIX CTaAUsAX
MHTO3a. bronorundeckuii CMBICII MUTO3a

5.2

@opMbI pa3MHOKEHHUSI OpPraHU3MOB: Oecrojoe U mojoBoe. Buuel 0ecroioro pa3MHOXKEHUS:
JiefieHHe HaJBOE, TMOYKOBAHWE OJHO- M MHOTOKJIETOYHBIX, CIIOpPOOOpa3OoBaHUE, BEreTaTHBHOE
pa3MHoOkeHue. MIcKkyccTBEHHOE KIIOHMPOBAHNE OPTaHU3MOB, €r0 3HaYEHHE IS CEIEKIUU
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5.3

[TomoBo€ pa3MHOKEHHUE, €T0 OTJIMYHUS OT OECIOIOTO.
Meiios. Cranuu meio3a. [Ipouecchl, npoucxosiue Ha craausix meiio3a. [loBenenue xpomocom
B Meito3e. Kpoccunrosep. bruongornueckuii CMbICI U 3HaY€HHE MEH03a

5.4

['ameTorenes — mporecc 0Opa3oBaHMS TIOJIOBBIX KJIETOK y JKMBOTHBIX. [lOJIOBBIE JKEJe3bI:
CEMECHHUKU U suyHHKH. OOpa3oBaHWE M PA3BUTHE TOJOBBIX KIETOK - TaMeT (CIepMaTO30UI,
SUIEKIIETKa) — crepMaroreHe3 W ooreHe3. (OCOOCHHOCTH CTpPOSHHS — SIMIIEKICTOK U
ciepmato3onioB. OmionorBopenue. [lapreHorenes

5.5

WNunuBuayanbHoe pa3BUTHE (OHTOTeHE3). DOMOpHOHaNbHOE pa3BUTHE (IMOpHOTeHe3). DTarlbl
3M6pI/IOHaJIBHOFO Pa3BUTHA Y TO3BOHOYHBIX JXKUBOTHBIX! I[pO6HCHI/IC, racTpyjsanusa, OpraHorcHes.
[TocTomOproHanbHOE pasBUTHE. THIBI MOCTIMOPHOHAIBHOTO PA3BHTHUS: TPSAMOE, HENpsSMOe
(mmumHOUYHOE). BnmsiHMEe cpenpl Ha pa3BUTHE OPTraHU3MOB; (DAKTOPBI, CHOCOOHBIC BHI3BIBATDH
BPOXKICHHBIE YPOJICTBA.

Poct u pasButue pacreHuil. OHTOreHe3 IBETKOBOI'O PACTEHUS: CTPOECHUE CEMEHH, CTaJluu
pa3sBUTUA

HaCJIeIlCTBeHHOCTI) U UBMCHYMUBOCTH OPraHM3MOB

[Ipeamer u 3amaun reHeTHKU. VIcTOpHs pa3BUTHS T€HETUKU. BKiam pocCHiCKUX U 3apyOexKHBIX
YUEHBIX B pa3BUTUE I'C€HETUKU. MeToabl FeHeTUKU (IMOPHUIOIOrHMUYECKUM, IUTOreHEeTUYECKHH,
MOJIEKYJISIpHO-TeHeTH4YeCKUit). OCHOBHbIE T€HETHYECKHE MOHATHUA. |'eHeTHueckas CHUMBOJIMKA,
UCIIOJIb3yEMas B CXeMax CKpeUIMBaHUI

6.2

3aKOHOMEPHOCTH HACJEOBAaHUsI TMPU3HAKOB, ycTaHoBieHHbIe [. Menaenem. MonoruGpuaHoe
CKpelIrBaHKue. 3aKOH €IMHO00pa3ns THOPUIOB NEpBOTo MOKoJeHHA. [IpaBuiio TOMHUHUPOBAHMUSL.
3akoH pacuieryieHus npu3HakoB. [wumore3a wuuctorhl ramer. [lonmHoe u  HemoisiHOE
JIOMUHHUPOBaHHUE.

Jurubpunnoe CKpELIUBaHHUE. 3aKkoH HE3aBUCHUMOTIO HacJIeq0BaHus IIPU3HAKOB.
[luToreHeTHuecKue OCHOBBI JAUTHOPHIHOTO CKPEUIMBAHUSA. AHAIM3HMPYIOLIEe CKpelUBaHHE.
Vcnonb30BaHue aHAMU3UPYIOLIETO CKPEIIMBAHUS [T ONPE/IETICHUs TEHOTUIIAa 0COOU

6.3

CueruieHHoe HacnenoBaHue npusHakoB. Pabora T. Moprana mo cuersieHHOMY HacjelOBaHUIO
reHoB. HapymieHue cuemyieHuss T€HOB B pe3ysibTaTe€ KPOCCHHTOBEpa. XPOMOCOMHAas TEOpHUs
HACJIEICTBEHHOCTH. | eHeTH4ecKHe KapThl.

I'enetuka mnona. XpoOMOCOMHOE ONpEIeNeHHEe Ioa. AyTOCOMBI U IOJOBBIE XPOMOCOMBI.
['omorameTHble M TeTeporamMeTHble opraHu3Mbl. HacnenoBaHue NPU3HAKOB, CLEMJICHHBIX C
10JIOM

6.4

W3meHunBOCTh. BHIBI M3MEHUMBOCTH: HEHACIEACTBEHHAs W HaclieACcTBeHHas. Ponb cpenbl B
HEHACJIECTBEHHONM W3MEHYMBOCTU. XapaKTepUCTUKA MOJU(PHUKAIMOHHON H3MEHUYMBOCTH.
Bapuannonsslif paa v BapuanvoHHas Kpusas. Hopma peaxiuu npusHaka. KonndyectBeHHBIE U
KauyeCTBEHHbIE MIPU3HAKU U UX HOpMa peakuuu. CBoicTBa MOIU(UKAIIMOHHOW H3MEHYUBOCTH

6.5

HacnenctBeHHas, WM TeHOTHITHYECKAs, U3MEHUYMBOCTh. KOMOMHATHBHAS N3MEHYUBOCTE. Meiio3
W TIOJIOBOM TPOIECC — OCHOBa KOMOWHATHBHOW M3MEHUYMBOCTH. MyTallMOHHAs W3MEHUYHUBOCTb.
Knaccudukanus MyTanuid: TeHHbIE XpOMOCOMHBIE, TeHOMHBIE. YacToTa U MpUYUHBI MYTaIlUH.
Myrtarennbsie (akTopbl. 3aKOH TOMOJIOTMYECKHUX PSAJOB B HACIEACTBEHHOW HW3MEHYMBOCTU
H.N. BaBunoBa

6.6

I'enetnka u4enoBeka. Kapuotun uyenoBexka. OCHOBHBIE METOAbl TE€HETUKH YEJIOBEKa:
T€HEAJIOTUYCCKUN,  OJM3HEIOBBIA, ITUTOTCHETUYECKUH, OHMOXMMUYECKHH, MOJICKYJISIPHO-
reHetudeckuii. COBpPEMEHHOE OIPEACIICHHE TEHOTHUIIA: IMOJHOTEHOMHOE CEKBEHHPOBAHHME,
TeHOTHIHUpPOBaHKWE, B ToM uucie ¢ momompbio [IIP-ananu3a. HacnmencTBeHHple 3a00seBaHus
YeloBeKa: TeHHble Ooie3Hu, OOJNIE3HM C  HACIEACTBEHHOW MPEApacrloiioKEHHOCTHIO,
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XpoMocoMHbIe Oonie3Hn. CoMaTWYecKue W TeHEepaTHUBHBIC MyTaluu. [IpUHIUIBI 370pOBOTO
oOpa3a KHW3HU, NUArHOCTUKU, NMPOMUIAKTUKHA W JICUCHUS TEHETHYeCKuX OoiesHel. Memuko-
FEHETUYECKOE KOHCYJIbTUPOBaHUE. 3HAYEHHE MEJULMHCKOW T€HETHMKUM B IPEJAOTBPALICHUU U
JICUEHUHU TeHETUYECKUX 3a00JIeBaHUI YeTI0BeKa

CeJ’IeKHI/IH OpraHU3MOB. OCHOBBI OMOTEXHOIOT U

Cenekiusi Kak Hayka M TIpoOLECC. 3apoKJIEHUE CEJIEKIMM U JOMECTHUKaIus. YueHue
H.W. BaBuioBa o IeHTpax MPOMUCXOXKIEHUS U MHOr0oOpas3usi KyJbTypHBIX pacTeHHi. LleHTpsI
IIPOUCXOXKACHUS JOMAIIHUX KUBOTHBIX. CopT, IOpoJa, IuTaMm

CoBpeMeHHbBIE METOIbI CeJISKITMU. MacCOBBIM M MHANBUyJIbHBIA OTOOPHI B CEJIEKIIUU PACTEHUIN
1 KUBOTHBIX. OIIEHKA 3KCTepbepa. bIM3KOpOACTBEHHOE CKpelMBaHWe — WHOpUAWHT. Ywucras
nuHusa. CKpelmMBaHUE YWCTHIX JUHUK. ['erepo3mc, wim TmOpuaHas cwia. HeponcTtBeHHOe
cKpemuBanue — aytOpunuur. OtnaneHHas ruOpuaAM3anus U ee ycnexu. VICKycCTBEeHHBIN
MyTareHe3 M TOJIyYCHHE TMOJHUIUIONI0B. JIOCTHXKEHUSI CEeNeKUUU PACTCHHUM, >KUBOTHBIX U
MHUKPOOPTaHU3MOB

buorexHosoruss Kak OTpacib IPOU3BOJACTBA. ['€HHAs WHXKEHepus. OTambl CO3JaHUS
pexomOunantHoil JIHK u TpancrenHeix opranusmoB. Kierounas wunxeHepus. Kiierounble
KyJIbTYpbl. MUKPOKJIOHAJIBHOE pa3MHOKEHUE pacTeHui. KiIoHMpoBaHUE BBICOKOIPOLYKTHUBHBIX
CEJIbCKOXO3SMCTBEHHBIX OPraHU3MOB. OKOJIOTHYECKHE U JTHyeckue mnpobinemel. MO —
TFeHEeTUYECKU MOJU(PHUIUPOBAHHBIE OPraHU3MbI

KJacce
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DBOIOMOHHASA OUOJIOTUSI

SBOJ'IIOI_II/IOHHEUI TCOpHUA U €€ MCCTO B OMOJIOTHH.

CBI/I,HCTCJ'ILCTBa OBOJJIIOIIHH. ITaneoHTOIOTHYECKUE: MMOCICAOBATCIBHOCTD MTOABJICHUA BUJIOB B
MMaJI€OHTOIOTHUECKOM JICTOIIUCH, TICPCXOAHBIC (l)OpMLI. BI/IOFCOI‘pa(bI/I‘leCKI/IeZ CXO0ACTBO U
pa3iniue (bayH u (I)J'IOp MaTCpUKOB U OCTPOBOB. 9M6pI/IOJ'IOFI/ILIeCKI/IeI CXOACTBA U pa3JINiInd
3M6pI/IOHOB Pa3HBIX BUAOB TO3BOHOYHBIX. CpaBHI/ITCJ'II)HO-aHaTOMI/I‘IeCKI/ICZ TOMOJIOTMYHBIC,
AHAJIOTUYHBIC, pYAUMCHTAPHBIC OpTraHbl, aTABU3MBbI. MOJ'IGKy.J'IS[pHO-6I/IOXI/IMI/I‘~IGCKI/IC2 CXOACTBO
MEXaHU3MOB HaACJICACTBEHHOCTH U OCHOBHBIX METa00JTHYECKUX HYTCI\/'I Y BCEX OpTraHU3MOB

1.2

OpomononHas teopust Y. lapsuna. [Ipeanocsuiki BO3HUKHOBEHUS JapBUHU3MA. [[BrKyIIMe
CHJIBI DBOJIIOIIMYU BUAOB 10 [{apBuHY (M30BITOUHOE PA3MHOKEHUE TIPU OTPAaHUUYEHHOCTH
pecypcoB, HeolpeaeeHHas: H3MEHYUBOCTh, 00ph0a 3a CyIeCTBOBaHHE, ECTECTBEHHBIN 0TOOD)

13

Cunrerudeckas teopus sBononun (CTD) u ocHOBHBIE €€ MOI0XKeHHI. MUKPOIBOTIOIHS.
[Tonmynsimus Kak €TMHAIIA BUIA U SBOJIOIUH

14

JBuxyume cunbl (GakTopbl) SBOMNIONMM BHIOB B Mpupoje. MyTalMOHHBIA mponecc Hu
KOMOMHATUBHAsE M3MEHYMBOCTh. [lomynsiuoHHble BOJHBI W JApeld renoB. M3onmauusa u
murpanus. EcrecTBeHHbI 0TO0Op — Hampaistomuil ¢paktop 3Bomonuu. GopMel eCTeCTBEHHOTO
otbopa.

[TprucnocoOIeHHOCTh OPraHU3MOB Kak pe3yibTaT 3BoNoLMHU. [Ipumepsbl npucrnocobieHui y
Opranu3MoB. ApoMopd 036l U HIN0AAANITALMH.

Bun u BunooOpazoBanue. Kputepun Buga. OcHoBHBIE (hOpMBI BUA000pa30BaHUS:
reorpapuueckoe, 3K0JI0rHuecKoe

1.5

Makpossomorusi.  ®Dopmbl  3BomOUMU:  (uIeTHYECKas, JUBEpreHTHas, KOHBEpPreHTHas,
napasuiensHas. HeoOpaTuMocTh 3BOMTIONMH

Bo3HUKHOBEHME 1 Pa3BUTHUE KU3HU Ha 3eMJIe

I[OHay‘-IHBIC MMPpEACTAaBJICHUA O 3apOXICHUU KU3HU. HaquBIe THUITIOTC3bl BO3BHUKHOBCHHUA KHU3HU
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Ha 3emse: aOWoreHe3 W TaHCHEepMUS. XHUMHUYECKas OSBOJIONUSA. ODKCIEPUMEHTAIbHOE
MOJATBEPXKIICHUE XHMHUYECKON »HBoMonuu. HavanbHble 3Tambl OWOJOTHYECKOW SBOJIOIHH.
I'mnoreza PHK-Mupa. IlepBbie kiieTku 1 ux 3BOIONUSA. DOPMUPOBAHUE OCHOBHBIX TPYIII KUBBIX
OpraHU3MOB

2.2

PazBuTue xxu3Hu Ha 3emuie 1o 3paM U nepuosaMm. Katapxeil. Apxelckas U MpoTepOo30MCKas Pbl.
[Taneo3oiickas 3pa U ee Mepuoibl: KeMOPUUCKHM, OpJOBUKCKUN, CUIYPUMCKUMN, JIE€BOHCKH,
KaMEHHOYTOJIBHBIM, IEPMCKUN. Me3030MCcKas 3pa U €€ NEePUOIbl: TPUACOBBIN, IOPCKUI, MEJIOBOM.
KaiiHo30lickass 3pa W €€ NepuoAbl: IAJICOr€HOBbIA, HEOIE€HOBBIM, AHTPONOTCHOBBIM.
XapakTepucTuka KiIMMaTa M TIeoJIOTMYECKUX IpoueccoB. OCHOBHBIE ATambl 3BOJIIOLMU
pPacTUTENBHOTO M >KMBOTHOrO MHpa. ApomMopdo3bl y pacTeHUd W KUBOTHBIX. [losiBieHwme,
paciBeT U BEIMUPAHUE TPYIII KUBBIX OPraHU3MOB

2.3

Cucrema OpPraHu4YCCKOIo MHUpa KaK OTPaKCHUC 3BOJIFOLIUU. OCHOBHBIE CHCTEMAaTHUECKIE I'pyHIibL
OpraHnu3mMoB

2.4

OBoronuUs yenoBeKa. AHTPONOJOrusl Kak Hayka. Pa3Butue mpeacTraBieHUl O MPOUCXOKICHUU
yesioBeka. MeTo/ibl M3yueHus: aHtpororene3a. CXoAcTBa M pa3jivnyusl YeOBEKAa U JKUBOTHBIX.
CucreMaTnuecKkoe I0JI0KEHUE YETIOBEKa.

JBmwxymue cuisl ((hakTopsl) aHTporioreHe3a. HaciencTBeHHass H3MEHUYMBOCTh M €CTECTBEHHBIH
ot60p. O61IeCTBeHHBIH 00pa3 )KU3HU, U3TOTOBIIEHHE OPYIUH Tpy/ia, MBILUIEHHE, PEUb

2.5

OCHOBHBIE CTaJUU U BETBU 3BOJIOLIMH YEJIOBEKA: aBCTPAIONUTEKH, YenoBek ymenblil, YenoBek
npsaMoxonammn, Yenosek HeaHaepranbckui, YenoBek pasymHbii. Haxonxku wnckomaemsIx
OCTaHKOB, BpeMsI CYIIESCTBOBaHMS, 00JIACTh paclpoCTpaHeHUs, 00bEM TOJIOBHOTO MO3ra, oOpa3
JKA3HU, OPY U

2.6

Uenoseueckne pacbl. OCHOBHBIE OOJBIIME pAChl: €BpOMNEOoUIHAs (€Bpasuiickas), HErpo-
aBCcTpajiouJiHasl  (9KBaTOpHalibHAas), MOHIOJIOMJHAs  (a3uMaTcko-aMepuKaHckas).  YepTsl
NPUCHIOCOOJIEHHOCTH TPEJICTaBUTENEeH UEeNOBEYECKUX pPac K YCIOBHSM CYLIECTBOBAHMS.
EnunctBO yenoseueckux pac. Kpuruka pacuzma

OpranusMsl 1 OKpy’Karolas cpeia

DKoNorus Kak Hayka. 3aaddl M paseNibl SKOJIOTUU. MEeTONIbl SKOJIOTHYECKUX HCCIIeTOBAHHM.
DKoyioruaeckoe MUpoBo33peHue. Cpenbl 0OMTaHUSI OPraHM3MOB: BOJHAs, HA3€MHO-BO3YIIIHAS,
[IOYBEHHAsA, BHYyTPUOPraHU3MEHHAs

3.2

Okonornyeckne (Qaxrtopbl. Kiaccudukanms skonoruyeckux — (pakTopoB:  aOMOTHUECKHE,
OMOTHUYECKHE U aHTpOIIOreHHbIE. [lelicTBHE SKOIOrnYecKuX (aKTOPOB Ha OPraHU3MbI

3.3

AbuoTtnueckue (GakTophl: CBET, TeMIepaTypa, BiaxkHocTs. Doronepuoausm. [Ipucrnocodbnenus
OpraHU3MOB K JIEWCTBUIO a0NMoTHYeCKuX (pakTopoB. broiornueckre puTmbl

3.4

buotnueckune ¢aktopel. Buasl OMOTHYECKUX B3aMMOJICHCTBHI: KOHKYPEHIUS, XHUIIHHYECTBO,
napasuTu3M, MyTyaJiu3M, KOMMEHCAIU3M (HaXJICOHHMYECTBO, KBAPTHUPAHTCTBO), aMEHCAJIH3M,
HelTpanu3M. 3HauyeHHe OMOTHMYECKHX B3aUMOJCHCTBHI /sl CyIIECTBOBaHHUS OPraHU3MOB B
MPUPOIHBIX COOOIIECTBAX

3.5

OKOJIOTUYECKUE XapaKTEPUCTUKH MOMyJAuu. OCHOBHbBIE NTOKA3aTENN MONYJIALUN: YUCIEHHOCTb,
IUIOTHOCTb, POXKIAeMOCTb, CMEPTHOCTb, IPUPOCT, MUrpauus. JIMHaMHKa YUCIEHHOCTH
MOMYJIALIUY U €€ PETYIISIIUs

Coo011ecTBa ¥ DKOIOTHUECKHE CUCTEMBI

Coo0bmiecTBo opraHu3mMoB — OuorieHo3. CTpyKTypbl OMOIlEHO3a: BUOBas, MPOCTPAHCTBEHHAS,
Tpoduueckas (nuuieBas). Buabl-noMmunanTel. CBsi3u B OHOLIEHO3€E

4.2

Dkonorudeckue CcuUcTeMbl (9Kocuctembl). [loHsiTHe 00 »dKOocHcTeMe U OHOTeoIeHO3e.
(DYHKL[I/IOHEUIBHLIC KOMITIOHEHTBI OKOCUCTEMBI: MMpoaAyUCHTHI, KOHCYMCHTBI, PCAYLCHTHI.
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KpyroBopor BemiecTB M NOTOK SHEPrHM B JSKocucTeMe. Tpoduueckue (MUIIEBbIE) YPOBHHU
skocuctembl. [lumeBsle nenu u cetd. OCHOBHBIE TOKa3aTeldM SKOCHCTEMBL: Omomacca,
OPOAYKUUS. ODKOJOTMYECKUE NHMpaMMJbl: TMPOAYKLHH, YUCIEHHOCTH, Ouomaccel. CBoiicTBa
9KOCHCTEM: YCTOHUMBOCTb, CAMOPEryJiaLus, pazsutue. CyKkueccus

4.3 [Tpupoauble  3KOCHCTEMBI. ODKOCHUCTEMBI 03€p M peK. OKOCUCTeMa XBOMHOTO WM
HMIMPOKOJIMCTBEHHOT O JIECa.

AHTpOTIOT€HHBIE  DKOCUCTEMBI. ATPOIKOCHCTEMBI.  YpOoskocucTeMmbl. buonorndyeckoe
XO03HCTBEHHOE 3HaYE€HHUE arpO3KOCUCTEM U YPOOIKOCUCTEM.

buopasnoobpasue kak (akTop ycToilumBocTH 3KocucTeM. CoxpaHeHHE OHOJIOTHYECKOTO
pa3zHoo0Opa3us Ha 3emiie

4.4 VYuenue B.U. Bepnanckoro o Ouocdepe. I'panunbl, coctaB U cTpykTypa Omocdepsn. Kupoe
BemectBO W ero (Qynkuuu. OcoOenHoctn Ouocheppl Kak TII0OATBHOM JKOCHUCTEMBI.
JluHamuveckoe paBHOBecMe u oOparHasi cBsi3b B Ouocdepe. KpyroBopoTbl BemiecTB u
OMOTCOXMMHUYECKHE ITUKIIBI 3JIEMEHTOB (yriiepoja, a3ora). 30HaIbHOCTh Ouocdepbl. OCHOBHBIC
OHOMBI CyIIH

4.5 UenoseuectBo B Omochepe 3emim. AHTpONOTEHHbIE HM3MEHEHHsS B Ouocdepe. ['nmobanbHbIE
HKOJIOTHYECKUE TIPOOIIEMBI.

OcHOBa palMOHAILHOTO YIPaBICHHUS MPHUPOJHBIMH pecypcaMH W HMX HCIOJb30BaHHE.
JocTrkeHusi OMOJIOTHH ¥ OXpaHa MIPUPOIbI

IIpoBepsiemble Ha EI'D mo Omosorum TpeOGoBaHMs K pe3yJabTAaTaM OCBOEHHS OCHOBHOM
o0pa3oBaTe/IbHON NPOrPaMMBbI CpeHero o01ero 00pa3oBaHus

J1i1st TPOBEICHUST €IMHOTO TOCYIapCTBEHHOTO dK3aMeHa 1o ouosoruu (nanee — EI'D mo 6uosorun)
WCIIONB3YETCs TIepeueHb (KoauuKaTop) MpoBepsieMbIX TPEOOBaHMM K pe3yJbTaTaM OCBOCHHS OCHOBHOM
00pa30BaTeNbHOM MPOrpaMMbI CpPEHET0 00IIero 00pa3oBaHUs U JIEMEHTOB COJIEPKaHUS.

Koo Ilposepsiemvie mpebosanuust K NPeOMEemHbIM Pe3yaIbmamam 0C80eHUs. OCHOBHOL
npoeepsemozo 00pA306aMENbHOU NPOSPAMMbL CPEOHE20 00Uec0 00PA308aHUs
mpebosanus
1 CdopMHUpOBAHHOCTH 3HAHUM O MECTE U POJIM OMOJIOTHUU B CHCTEME €CTECTBEHHBIX HAayK, B

(OopMHUPOBAHUN COBPEMEHHOM €CTECTBEHHOHAYYHON KapTUHbBI MHpA, B IO3HAHUU
3aKOHOB IIPUPO/IbI U PEIICHUH )KM3HEHHO BAXKHBIX COLUAIBHO-3TUYECKUX,
HKOHOMHUYECKHUX, IKOJOIHYECKHX MPOOIeM 4eI0BEYECTBA, a TAK)XKE B PELIEHUH BOIIPOCOB
palMOHATIBHOTO MPUPOIONOIB30BaHUS, B (YOPMUPOBAHUH [IEHHOCTHOTO OTHOIIEHUS K
npupoje, o0IIeCTBY, YETOBEKY; O BKJIa/le POCCUHCKUX U 3apyOekKHBIX yUECHBIX—OHOIOTOB
B pa3BUTHE OUOJIOTUI

2 Branenue cucremoit 3HaHUT 00 OCHOBHBIX METOaX HAYYHOTO TIO3HAHUS, UCITOJIH3YEMBIX
B OHMOJIOTMYECKUX HCCIEAOBAHUSAX JKUBBIX OOBEKTOB MW JKOCHUCTEM (OMHUCAHUE,
W3MEpPEHHe, TIPOBEACHUE HAOMIONIEHUI); CrmocoO0aMH  BBISIBIIGHUS W OICHKHU
AHTPOTIOTEHHBIX U3MEHEHUH B TIPUPOJIE.

YMeHHe BbIABUTaTh THUIOTE3bl, MPOBEPITh HX OSKCHEPUMEHTAIBHBIMU CpPEICTBAMH,
dbopMynupys 1elb UCCIEIOBaHMS, aHATU3UPOBATH TMOITYYCHHBIE PEe3yJbTaThl U JIENaTh
BBIBOJIBI.

BrisiBneHue 3aBUCUMOCTH MKy HCCIEAYEMbIMA BETUIMHAMU, OOBSICHEHHE
MOJIYYEHHBIX PE3YJIHTATOB U (POPMYITHMPOBAHNUE BHIBOJOB C HCTIOJIB30BAaHUEM HAYUHBIX
MOHATHI, TEOPUI U 3aKOHOB

3 YMeHune  BIajeTh CUCTEMOW  OHMOJOTWYECKMX  3HAHWW, KOTOpas  BKJIIOYAET:
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OCHOBOIIOJIaraoye OMOIOrHuYecKue TEPMHUHbBI U MOHATUS (’KU3Hb, KJIETKA, TKaHb, OpTraH,
OpraHu3M, BUJ, MOMYJISIHs, IKOCHUCTeMa, OMOIeHO03, Onocdepa; MeTaboanu3M, TOMEoCTas,
KJIETOYHBIH ~ MUMMYHUTET, OWOCHMHTEe3  Oenka, OHOMOIUMEpPBI, JUCKPETHOCTD,
caMOperyJIsILus, CaMOBOCIIPOU3BEICHNUE, HACJIEJACTBEHHOCTb, U3MEHYHUBOCTb,
HHEPro3aBUCUMOCTb, POCT U Pa3BUTHE);

Ouosiornueckue teopuu: kieroyHas teopus T.I[lIBanna, M. llneiinena, P. Bupxona;
KJIOHAJIbHO-CeNeKTUBHOro ummyHuteta II. Opiaux, W.M. MeunukoBa, XpoMocOMHas
Teopus HacieACTBeHHOCcTH T.Moprana, 3akoH 3apoxbimieBoro cxonacrBa K. bapa,
3BOMIOLMOHHAsA Teopuss Y. JlapBuHA, CHHTETHMYECKass TEOpPHUS SBOJIOLMH, TEOpUs
antponoreHeza Y. Jlapsuna; Teopus Ouoreomenoza B.H. CykaueBa; ydeHwue
H.U. BaBunoBa o 1eHTpax MHOro0Opas3usi U MPOMCXOXKIEHUS KyJIbTYypHBIX pPACTCHHIH,
yuenne A.H.CeBepuoBa ©0 TnyTSX W  HampaBlI€HUAX  OSBOJIOLMHM, YYEHHUE
B.W. Bepranckoro — o Owocdepe); 3akoHBI (€AMHOOOpa3us IMOTOMKOB II€PBOTO
IIOKOJICHUS, PACIIECIUIEHUs IPU3HAKOB, HE3aBUCHMOIO HACIENOBAaHUs IPU3HAKOB
I'. MeHens; CLEIUIEHHOIO HACJIENOBaHUs NPU3HAKOB M HAPYLICHUS CLEIUICHUS T'€HOB
T. Moprana; roMOJIOTHYECKUX PsIIOB B HAacJIeACTBEHHON u3MeHunBoctu H.M. BaBuioga;
reHerndeckoro paBHoBecus Jx. Xapaum u B. BaiinOepra; 3apojbpIIIeBOro CXOACTBA
K. bapa; Ouoreneruueckuii 3akoH 3. ['exkens, . Miomiepa);

MPUHIIMIIBI (YUCTOTHI FaMET, KOMIUIEMEHTAPHOCTH);

npaswia (MuHnumyma lO. JIubuxa, SKONMOrHMUecKoil NHUpamMHUAbl 4ucell, OuomMacchl H
DHEPIUHn);

runore3bl  (koauepBatHo A.M. Onmapuna, nepBuuHoro OynboHa Jx. XonneiiHa,
mukpocdep C. Dokca, pudoszuma T. Yek)

YMmenune peuiatb  IOUCKOBBIC OuoJOoruuYecKue 3aJa4u, BBIABJIIATH IMPUYINHHO-
CJIICACTBCHHBIC CBA3U MCKAY UCCIICAYCMbIMU OMOJIOTHYECKUMH O6’BCKT3.MI/I, nmponeccamu
U ABJICHUAMMU, OCJIaTh BBIBOAbI U IIPOTHO3bI HA OCHOBAHUH TTOJIYUCHHBIX PE3YJILTATOB;
COCTaBJIATb TCHOTHUIIMYCCKUEC CXCMbI CKPCIIUBAHUS JIS pA3HbIX TUIIOB HACJICAOBAHU A
IMPU3HAKOB Y OPTraHU3MOB, COCTABJIATH CXCMBI IICPEHOCA BCIICCTB U SHCPI'UU B
9KOCHCTEMAax (HCHI/I IMUTaHusA, ITMIICBBIC CeTI/I)

YMeHue yctaHaBIMBaTh B3aUMOCBSI3U MEX]Ly CTPOCHHUEM U (PYHKIUSIMH: OPraHOM/IOB,
KJIETOK Pa3HbIX TKaHEH, OpraHamMu ¥ CUCTEMaMH OPTraHOB y PACTEHUM, )KUBOTHBIX U
YyeJlIoBeKa; MeX/1y 3TariaMyu 0OMeHa BEIIECTB; dTallaMH KJIETOYHOIO IIUKJIA U KU3HEHHBIX
IIUKJIOB OPTaHU3MOB; dTallaMu 3MOPHUOHAIILHOTO PAa3BUTHS; TEHOTUIIOM U (DEHOTHUIIOM,
¢deHoTunom u (hakropamMu cpebl OOUTAHHUS; POLIECCAMH YBOJIOIUH; TBHKYILIUMHU
CHJIaMH aHTPOIOT'€HEe3a; KOMIIOHEHTaMH Pa3IMYHBIX YKOCUCTEM U MPUCHIOCOOICHUAMH K
HUM OPraHu3MOB

YMeH#ne BHIIENATh CYIIeCTBEHHBIE TPU3HAKH:

CTPOCHUSI BUPYCOB, KJIIETOK IMPOKAPHOT U DYKAPHOT; OAHOKIETOUYHBIX H MHOTOKJIETOYHBIX
OpPraHu3MOB, BUJIOB, OMOTEOIIEHO30B, IKOCUCTEM U Onochepsl; CTpOCHUSI OPTraHOB U
CHCTEM OpPTraHOB PACTEHH, )KUBOTHBIX, YETIOBEKA; MPOIIECCOB KU3HEACATEIILHOCTH,
NPOTEKAIOIIMX B OPraHu3Max PacTEHH, )KUBOTHBIX U YEJIOBEKa; OMOJIOTHUECKUX
IPOIIECCOB: OOMEHa BeIeCTB (MeTaboIM3M), UHPOPMALIMU U ITPEBPAILCHHS SHEPTHH,
Opo>keHHsl, aBTOTPO(GHOTO U reTepoTpO(hHOro TUIOB MUTAHUS, (POTOCUHTE3A U
XEMOCHHTE3a, MUT03a, Meii03a, TaMeToreHe3a, SMOpruoreHesa, mocTaMOpHOHATIEHOTO
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pa3BUTHUSA, PA3MHOXKEHHS, UHIUBUAYaIbHOIO Pa3BUTHUS OpraHu3Ma (OHTOreHesa),
B3aMMOJICHCTBHS T€HOB, FETEPO3KUCa; NEUCTBUN UCKYCCTBEHHOTO 0TOOpA,
CTaOUITM3UPYIOILETO, ABIKYILETO U Pa3phIBAIOIIET0 €CTECTBEHHOTO 0TO0PA;
AJTONATPUYECKOr0 U CUMIIATPUUYECKOT0 BUI000PA30BAHUS; BIUSHUS JBUKYIIUX CUIT
HBOJIIOIMH HA TeHO(OHT MOMYJISAIMH; TIPUCTIOCOOIEHHOCTH OPraHU3MOB K Cpesie
oOuTaHMs, YepeAOBaHUS HAIIPABJICHUI 3BOJIIOILIMH; KPYTOBOPOTa BEUIECTB U MOTOKA
SHEPTUU B IKOCHCTEMAX

C(bOpMI/IpOBaHHOCTB YMCHHA BBIACIIATh CYIICCTBCHHBLIC IIPU3HAKUW BHUPYCOB, KIICTOK
NPOKApUOT M 3YKApHUOT;, OJHOKJICTOYHBIX W MHOTOKIJIETOYHBIX OPraHW3MOB, BHUJIOB,
OHMOTeOIICHO30B U YKOCUCTEM; 0COOCHHOCTH MPOIIECCOB OOMEHA BEIIECTB M MPEBPAIICHUS
SHEPrMH B KIETKE, (OTOCHHTE3a, IUIACTUYECKOTO M OJHEPreTHYecKoro oOMeHa,
XEMOCHHTE3a, MHTO03a, MeHo03a, OIUIOJIOTBOPCHHUS, PAa3BUTUS U  Pa3MHOKCHHUS,
WHAMBUAYAIIbHOTO Ppa3BUTHUsI OpraHu3Ma (OHTOreHes3a), OOopbObl 3a CYIIECTBOBAHHUE,
€CTECTBEHHOT'0 0TOOpa, BHA000pa30BaHUs, MPUCIIOCOOJIEHHOCTH OPraHU3MOB K Cpejie
06I/ITaHI/I$I, BJIIUSAHHUA  KOMIIOHCHTOB 3KOCHUCTEM, AHTPOIIOTCHHBIX U3MEHEHUH B
IKOCHUCTEMAX CBOEH MECTHOCTH, KPyroBOpPOTa BEHIECTB M MpPEBpAIlCHHUs SHEPIHU B
ouocdepe

YMeHue UCIoib30BaTh COOTBETCTBYIOIINE apPTyMEHTHI, OMOJIOTUYECKYI0 TEPMUHOJIOTHIO
U CHUMBOJIMKY JUIS JOKa3aTelbCTBA POJACTBA OPraHU3MOB Pa3HBIX CHUCTEMAaTHYECKHX
IpyINI; B3aMMOCBSA3M OPraHHW3MOB M Cpelbl OOMTAaHWSA; €IMHCTBA YEJIOBEUYECKHUX pac;
HEOOXOJUMOCTH 3JI0pOBOr0 o0pa3a >KHM3HH, COXpaHEHHUs pa3HOOoOpazus BHJIOB U
HKOCHCTEM KaK YCIIOBHSI COCYIIIECTBOBAHUS TIPUPOJIBI U YE€JIOBEYECTBA

YMeHue KpUTHYECKHM OLEHUBaTh MHQOpMalMI0 OHOJIOTHUYECKOTO  COJEP KaHUS;
UHTEPIPETHUPOBATh STUYECKUE AacleKThl COBPEMEHHBIX HCCIEeIOBaHUNH B OHOJIOTHH,
MeIuIuHe, OMOTEXHOJOIMH; paccMaTpuBaTh TJI00AJIbHBIE SKOJIOTHYECKHE MPOOIEMbI
COBPEMEHHOCTH, (OPMHUPOBATH 110 OTHOLIEHUIO K HUM COOCTBEHHYIO MO3UIUIO

Ilepeuenn 31eMeHTOB coepkaHusi, npoBepsieMbIX Ha EI'D mo 0mosnoruu

Koo

IIposepsiemvlii snemenm cooeporcanus

1

buonorus xak HayKa. ’KuBbIe CHCTEMEI U HX HN3YUCHUC

11

CoBpemeHHast OMONOTUST — KOMIUIEKCHasi Hayka. buojormdeckue HayKd W H3ydaeMble HMH
npo6sieMbl. OyHIaMEHTAIbHBIE, IPUKIIAHBIE U TOMCKOBBIC HAYYHBIC UCCIIEIOBAHUS B OUOIOTHH.
3HaueHue OWOJOTUU B (POPMHUPOBAHUU COBPEMEHHON E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA.
[Ipodeccun, cBsizanHble ¢ OWojorMed. 3HAUYeHHE OWOJIOTMH B TMPAKTHUYECKOW JCATEIHHOCTH
YeJI0BEKa: MEIUIIMHE, CETbCKOM X034 CTBE, MPOMBIIIIEHHOCTH, OXPaHE MPUPOIbI

1.2

JKuBrple cucTteMbl Kak npeaAMET H3YUYCHUIA Ononornu. CBONMCTBA JKUBBIX CHCTEM: CANHCTBO
XUMHYECKOTO COCTaBa, IUCKPETHOCTh M IEIOCTHOCTh, CJOXHOCTh U  YIOPSIOYEHHOCTH
CTPYKTYpPBI,  OTKPBITOCTh, = CaMOOPTaHM3AIMsI, CaMOBOCIPOM3BEICHUE,  Pa3apPaKUMOCTh,
W3MEHUYUBOCTb, POCT U Pa3BUTHE.

YpOBHH OpraHu3aliy KUBBIX CUCTEM: MOJIEKYJISIPHBIHN, KI€TOUYHBIN, TKAHEBBINA, OpraHU3MEHHBII,
MOMYJIAIIMOHHO-BUIOBOM, AKOCHCTEMHBIN (OnoreoneHoTudeckuii), ouochepusnrii. I[Iporeccs,
NPOUCXOSIINE B JKHUBBIX cHucTeMax. OCHOBHBIE TpU3HAaKW >KuBoro. JKu3Hb Kak Qopma
CYIICCTBOBAHHS MaTCPHH

1.3

Metonpl Ouosornueckoid Hayku. HaOmioneHue, m3MepeHHe, SKCIEPUMEHT, CHCTeMaTH3aIlus,
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MeraaHanu3. [loHdaTHe O 3aBUCMMOM U  He3aBUCUMOM niepemeHHOHM. Ilmanupoanue
skcriepuMenTa. [loctanoBka M mpoBepka rumnore3. Hynesas runoresa. [lonsrue BeIOOpKH U ee
JOCTOBEpHOCTh. Paz0poc B Ouonornueckux AaHHbIX. OIlIEHKa JOCTOBEPHOCTH IOTYYEHHBIX
pe3ynbTaToB. [IpHuuHBI HMCKaXeHUS pe3yJbTaTOB 3KcrepuMeHTa. [loHATHE cTaTHuCTHYEeCKOro
TecTa

Kietka xak Ouonornyeckas cucreMa

KrneTtka — cTpykTypHO-(YHKIIMOHATBHAS €IUHUIA )KUBOTO. MICTOpHS OTKpBITHS KJIETKH. PaGoThI
P.I'yka, A.JleBenryka. Knerounass teopus (T.lBann, M. llneiinen, P. BupxoB). OcHOBHBIE
IIOJIOXKEHUSI COBPEMEHHOM KIJIETOYHON TEOPUH.

Metonbl MOJIEKYJIIPHOM U KJIETOYHON OMOJIOrMH: MUKPOCKONHUS, XpoMaTorpadusi, anekrpodopes,
METOJ MEYEHBIX aTOMOB, 1 hepeHInaIbHOE HEHTPUPYTUPOBAHUE, KYIbTUBUPOBAHHUE KIIETOK

2.2

XVMMHYECKUHI COCTAaB KIETKH. Makpo-, MUKPO- U yJIbTPaMUKPOIJIEMEHTH. Bona u ee poib kak
pacTBOpUTEINS, peareHTa, Yy4yacTM€ B CTPYKTYpPUPOBAHMM  KIETKH, TEIUIOPETYJIALHUU.
MuHepanbpHble BELIECTBA KJIETKH, UX Onosiornyeckast posib. Poib KaTHOHOB U @aHHOHOB B KJIETKE.
buonoruueckue mnonumepsl. benku. AMUHOKUCIOTHBIA cocTaB OenkoB. CTpyKTyphl O€IKOBOM
Mosiekynbl. IlepBuuHas crpykTypa Oenka, nenTHAHas CBsI3b. BropuuHas, TpeTuyHas,
4yeTBepTUYHast CTPyKTypel. Jlenatypaumsa. CpoiictBa OenkoB. Kiaccudukamus OenKoB.
buonoruueckue pyHKIIMU OETKOB.

VYraesoasl. MoHOcaxapubl, Jucaxapuibl, OJMrocaxapuipl M mnoiucaxapuisl. OOmuil miaH
CTPOEHUS U (PU3MKO-XMMHUYECKHE CBOMCTBA yIiIeBo0B. buonornueckue GpyHKIUN yIIeBOOB.
Jlunuasl. T'mapodunbHo-rHapodoOHble cBolicTBa. Knaccudukanus nununos. Tpuriunepunasl,
dboconunuabl, BOCKH, CTEpOoWabl. buonormueckue QyHKuH aumuaoB. OOmue CcBOHCTBA
OHOJIOrNYECKUX MEMOPaH - TEKY4YeCTb, CIIOCOOHOCTh K CaMO3aMbIKaHHIO, OJIYTIPOHUIIAEMOCTb.
Hyxneunossie kucnotel. JIHK u PHK. Crpoenne nykinenHoBbix kucinoT. Hykneoruasl. [Ipunimn
komiuieMeHTapHocTd. IlpaBuno Yaprapga. Crpykrypa JHK — ngBoifnas cnupans.
Mecronaxoxnaenue u 6nonorndyeckue pynkuun JJHK. Buast PHK. ®@ynkuun PHK B knetke.
Crpoenne monekynsl AT®. Makpospruueckue cBsizu B Mojekyne AT®. buonornueckne
¢ynkunn AT®. BoccraHoBieHHbIE NEPEHOCUYMKH, UX (GYHKUUM B KieTke. CeKBEHHUpOBaHHE
JIHK.

CtpykTypHast Ouonorus: OHOXMMHYECKME M OHOPU3NYECKUE HCCIEJOBAaHUS COCTaBa U
IIPOCTPAHCTBEHHOM CTPYKTYpPBI OMOMOJIEKY T

2.3

Tunsel KIETOK: »JyKapuoTHueckas U mpokapuornueckasd. CTpyKTypHO-()yHKUHMOHAJIbHbIE
00pa3oBaHMs KJIETKH.

Crpoenne mpokapuoruyeckoi kietku. Kierounas crenka Oakrepuid u apxeil. OcoOeHHOCTH
CTPOEHUS TeTepOoTPO(PHOI U aBTOTPO(HON MPOKAPUOTUYECKUX KIETOK. MECTO U poJib IPOKapUOT
B OMOIIEHO3aX.

CtpoeHne u (QYHKIIMOHUPOBAHUWE JSyKapHOTHYEeCKOW KieTku. [lmasmaruyeckas MeMOpaHa
(razmanemma).  CTpykTypa TUIa3MaTUYeCKOW MeMOpaHbl. TpaHCIOPT BEIIECTB  Uepes
I1a3MaTHYeCKyl0 MeMOpaHy: mMaccuBHbIM (Auddys3us, obnerdeHHas audqQysus), aKTUBHBIA
(mepBUYHBIA W BTOPUYHBIA aKTUBHBIM TpaHcmopT). [lomymponurnaemocts MemOpanbl. Pabota
HaTPUH-KaTUEBOTO Hacoca. DHIOMMUTO3: MUHOIIUTO3, GaronuTos. Ik3o01uTo3. Kiierounas creHka.
CrtpykTypa v QyHKIUU KIETOYHOM CTEHKU PacTeHUi, TpUOOB.

[Mutonnazma. I[lurozons. ILlurockener. JIBmxenwe 1uromnazMel. OpraHouisl — KJIETKH.
OnHOMeMOpaHHBIE OpPraHOMABI KJIETKH: 3Haomiazmarudeckas ceth (OIIC), ammapar [onbmxw,
JU30COMBI, MX CTpoeHHE W (YHKIMH. B3aMOCBS3b OJIHOMEMOpPAaHHBIX OPraHOWIOB KIIETKH.
CtpoeHue rpaHyJsipHOTO peTukyiayMa. CUHTE3 pacTBOPUMBIX OenkoB. CHHTE3 KJIETOUHBIX
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meMmOpaH. ['magkuii (arpaHyssipHbINA) 3HIOMIa3MAaTHYECKUN peTuKyinyM. CekperopHas (QyHKIHS
armmapara ['onpku. Tpancnopt BeliecTB B KiieTke. Bakyonu pacTUTENbHBIX KIETOK. KileTOuHbII
cok. Typrop.

[TosryaBTOHOMHBIE OPraHOUBI KJIETKU: MUTOXOHIPHUH, IUTACTUBL.

CrpoeHue 1 pyHKIUN MUTOXOHAPUHA U macTu]. [lepBuyuHble, BTOPUYHBIE U CIOXKHBIE ILIACTHIbI
(OTOCHHTE3UPYIOIINX  JyKapuoT. XJIOPOIUIACTbI, XPOMOIUIACTBI, JICHKOMIACThl  BBICIIUX
pacTeHuil.

HememOpannsie opranous! kieTkd CTpoeHue U GyHKIMA HEMEMOPaHHBIX OPTraHOUI0B KIICTKH.
PuGocombl. MukpodunamenTsl. Mpleynble KIeTKH. MukporpyOouku. KiietouHslit 1meHTp.
CtpoeHue u ABUKEHUE )KTYTUKOB U pecCHUYEK. MUKpOTpyOOouku nuToriasMel. LleHTpHroIs.
Anpo. O6onouka sapa, XpOMaTHH, KapuoIaasma, sIIPbIIIKH, UX CTpOeHHE U QyHKUUH. SnepHbIi
6enKoBbIi MaTpuKc. [IpocTpaHCTBEHHOE PACHOIOKEHHE XPOMOCOM B HHTephazHoM siape. benku
XpOMaTHHA — TUCTOHBI.

Knerounsie BriatoueHus. CpaBHUTENbHAs XapaKTEPUCTHKA KIETOK 3YKapHUOT (pacTUTENIBbHOM,
JKUBOTHOH, TPUOHOI )

2.4

AccUMUIISIMSL U JAUCCUMIJISIUSL — JIB€ CTOPOHBI Merabonm3ma. Tumbl oOMeHa BeIIEeCTB:
aBTOTPOGHBIN U TeTepoTPODHBINA. YUacTHe KUCIOpoaa B 0OMEHHBIX MpoIeccax. DHEPreTHIECKOe
oOecnieueHue kieTku: npespaiieHue AT® B oOMeHHBIX npoueccax. PepMEeHTaTUBHBIN XapakTep
peakuuii Ki1erouHoro mMeradbonusma. OepMeHThl, X CTPOEHHE, CBOMCTBA U MEXaHU3M JCHUCTBUS.
Kodepmentsl. OTnuuns GpepMEHTOB OT HEOPraHMYECKUX KaTaau3aTopoB. beiaku-akTuBaTopsl U
OeIKU-UHTMOUTOPBl. 3aBUCUMOCTh CKOPOCTH (EPMEHTATUBHBIX pPEAaKUUN OT pa3IM4YHbIX
(bakTopoB.

IlepBrUYHBIl CHHTE3 OpPraHMYECKMX BewlecTB B KieTke. dorocuHTe3. Poib XJI0poIIacToB B
npouecce gorocuHresa. CeroBas U TeMHOBas (a3bl. [IpogykTuBHOCTh (poTOCHMHTE3a. BiusHue
pa3IuuHbIX (PAKTOPOB HA CKOPOCTH OTOCUHTE3A. 3HaUEHHE (DOTOCHUHTE3A.

XeMocuHTe3. Pa3zHooOpa3ue OpraHu3MOB-XEMOCHHTETUKOB: HUTPUPHUIMpYIONIHE OaKTepuw,
xKenez00aKkTepuu, cepodakTepuu, BOJAOPOAHbIE OaKTepHH. 3HaUEHHUE XEMOCHHTE3a.

AnaspoOHble opranus3Mbl. Bunel Opokenus. IIpoxykTsl OpokeHHsT M HMX HCIOJIb30BaHUE
4eJI0BEKOM. AHa’pOOHbIE MHKPOOPTaHU3Mbl Kak OOBEKThl OHMOTEXHOJIOTMH U BO30YAMTENH
001e3HEeH.

AspoOHBIE OpraHu3Mbl. JTanbl IHepreTnyeckoro oomena. [loarorosurenbHblil stamn. I'ukonus -
0ECKHUCIOPOAHOE PACILEIUIEHUE TIIIOKO3bI.

buonorndeckoe OKWCIIEHWE, WM KIETOYHOE JbIXaHHe. Pollb MUTOXOHAPHWIA B MpoIEccax
Oouonoruueckoro okucieHus. luxnuueckue peakuuu. OxucnurenbHoe ¢GocopHIMpoBaHUE.
[IpeumymiectBa a’poOHOrO MHyTH OOMEHa BEIIECTB Mepes aHa’dpoOHBIM. DPPEeKTUBHOCTH
HHEPreTHUECKOro oOMeHa

2.5

Peakuuu MarpuyHoro cunrte3a. I[IpUHIMI KOMIUIEMEHTaApHOCTH B pEaKLUMSIX MATPUYHOTO
cuHTe3a. Peanmuzanus HaciencTBeHHOW uWHGOpManuu. ['eHeTHYecKWil KOJ, ero CBOICTBa.
Tpanckpunuusa - marpuunslii cuHTe3 PHK. IIpyHIMNB TpaHCKpUIIINK: KOMIUIEMEHTApHOCT,
AHTHUIIAPAIUICTLHOCTh, ACHMMETPUYHOCTh. TpaHCHSAMUS W €€ dTalbl. YYacTHe TPaHCIOPTHBIX
PHK B Omocunrte3e Oenka. YcmoBusi OuocuHTe3a Oenka. KomupoBanwe aMHUHOKHUCIOT. Poub
pubocoM B GMocrHTE3€e Oernka.

Opranu3zanys reHoMa y TPOKapHOT U 3YKAapUOT. Perymisius akTUBHOCTH T'€HOB y MPOKAPHUOT.
['unmorte3a omepona (®.XKako6, X.Mano). Perymsmuss OOMEHHBIX TMPOILECCOB B KIETKE.
Knerounslii romeocTas.

Bupycsl — HeknetouyHble (OpMBI KH3HU W OOnHWratHeie mapa3uThl. CTPOCHHE MPOCTHIX H
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CJIO’KHBIX BUPYCOB, PETPOBHPYCOB, OakTepruodaros.
Bupycubie 3a0oneBanusi denoBeka, kuBOTHbIX, pactenuid. CIINU]J], COVID-19, conmanbubie u
MEITUIMHCKHE TPOOIIEMBI

2.6

Knerounslii uuki, ero nepuoasl U perymauus. Marepdaza u Muto3. OcoOEHHOCTH HPOLIECCOB,
nporekaromux B uHTepdaze. IloaroroBka kierkun K  jaeneHuto. [IpecuHTeTHueckuii
(IOCTMUTOTUYECKHUI), CUHTETUYECKUNH M TOCTCUHTETUYECKUN (IIPEMUTOTUYECKHUI) NEPHOIbI
uHTEp(a3bl.

Marpuunsnii cunre3 JAHK-perumkanusa. IIpunnuns! permmmkanuu JTHK: koMmieMeHTapHOCTS,
MOJYKOHCEPBATUBHBIM  CHUHTE3, AHTUNAPAJUIEABbHOCTb. Mexanusm  permukauuu — JIHK.
Xpomocombl. CtpoeHne xpoMocoM. TernoMepsl u Tenomepasza. XpOMOCOMHBIM HAOOp KIETKU —
KapuOTHI. JIUIIOMaHBIA M ramiouJHbI HaOOpbl XpOMOCOM. ['OMOJOrMYHBIE XPOMOCOMBI.
[Tost0BBIE XPOMOCOMBI.

Jenenne knerkn — Muto3. Craguu MHUTO3a U MPOMCXOAAIIME B HUX IPOLECCHI. THUIBI MUTO3a.
Kapuokunes u nurokuHes. buosornyeckoe 3Ha4eHUe MUTO3a. Peryisnus MUTOTHYECKOTO IUKIIA
kieTku. [Iporpammupyemas kiaetodHasi ruOesp - arnonTos.

@yHKIMOHaIbHAsI TEHOMHKA

Opranusm Kak OMoJIOrHyYecKas cucTemMa

OIHOKIETOUHBIE, KOJIOHUAJIbHbIE, MHOTOKJIETOUHBIE OPIraHU3Mbl 1 MHOTOTKAHEBBIE OPTraHU3MBI.
@opMBl Pa3MHOKEHHUS OpPraHU3MOB: Oecronoe (BKJIKOYas BEreTaTUBHOE) W MOJI0Boe. Bubl
0ecrooro pa3MHOKEHUS: TOYKOBaHUE, CIIOPYJIALMS, (pparMeHTalus, KIOHHPOBaHUE.

[TonoBoe pazmuoxenue. [lonoBble kieTku, win ramersl. Meito3. Cragun Mmeiosa. [loBenenue
XpoMocoM B Meio3ze. Kpoccunrosep. buosornueckuii cmpIici MeH03a M IMOJOBOTO IMpoLEcca.
Mei103 1 €ro MeCTO B )KU3HEHHOM IIUKJIE OPTaHU3MOB.

[IpenzaponpiieBoe pasputue. ['ameroreHes y xkuBOTHBIX. [lonoBeie sxene3pl. OOpa3oBaHue U
pa3BuTHEe TOJOBBIX KieTok. CrnepmaroreHe3 u ooreHe3. CTpoeHHE TMOJIOBBIX KIIETOK.
OmooTBOpeHHe U SMOpPHOHANBHOE pPa3BUTHE KHUBOTHBIX. CnocoObl OIIOAOTBOPEHMS:
Hapy»Hoe, BHyTpeHHee. [lapreHorenes.

WunuBuayanbHOe pa3BUTHE OpraHu3MoB (oHTOreHe3). Craauu >MOpHOreHe3a >KMBOTHBIX (Ha
npumepe Jaarymkn). Jpodnenue. Tunsl gpodaenus. OCoOOGeHHOCTH IpOOIeHHS MICKOUTAIOIINX.
3apoppiieBbie JTUCTKUA (TacTPyJIsins). 3akiajgKka OpraHOB M TKaHEW U3 3apOJBIIIEBBIX JIUCTKOB.
B3aumHoe BiausiHME yacTell pa3BUBAIOLIETrOCs 3apojbliia (AMOpHUOHATIbHAS UHAYKLHUSA). 3aKiIaaKka
IUTaHA CTPOEHUS KUBOTHOTO KaK Pe3yJIbTaT HepapXUUECKUX B3aUMOJICHCTBUM T'eHOB. BiusHue Ha
SMOpPHOHANILHOE pa3BUTHE pPa3IMYHbIX (PAKTOPOB OKpyskaromeil cpensl. Poct u pasButhe
*UBOTHBIX. [locTamOpuoHaneHbli mepuoj. Ilpsmoe u Hempsimoe pasButue. Pas3Butue c
MeTaMop(o30M y OECHO3BOHOYHBIX M II03BOHOYHBIX JKMBOTHBIX. buomormueckoe 3HaueHHE
NPSIMOTO M HEMPSIMOTO PAa3BUTHUSI, UX PACHPOCTpaHEHUE B Mpupoje. TUMIbl pocTa >KUBOTHBIX.
@DaKkTOphl PETYISIUU POCTA KUBOTHBIX M denoBeka. CTaauu MOCTIMOPHOHATBHOTO Pa3BUTHUS Y
JKUBOTHBIX U 4esloBeKa. [leprnosbl oHTOreHe3a yenoBeka.

Pasmuoxenue u pazsutue pacreHuil. ['ameroput u crnopodput. Melo3 B KU3HEHHOM LIHKIIE
pactenuii. O6pa3oBanue crop B mporiecce Meios3a. ['amerorenes y pactenuit. Omio10TBOPEHHUE U
pa3BUTHE PACTUTENbHBIX OPraHu3MOB. J[BOIlHOE OIIOJOTBOPEHHE Yy I[BETKOBBIX PpACTEHHIA.
OO6pa3oBaHue U pa3BUTHE ceMeHU. MexaHU3MBbl PEryJIliMd OHTOT€HEe3a Y PACTEHUHN U JKUBOTHBIX

3.2

Hcropust cTaHOBNIEHUS W Pa3BUTHS T€HETHUKU Kak HayKu. OCHOBHbIE T€HETHMUECKHE MOHATUS U
CUMBOJIBI. ['OMOJIOTMUHBIE XPOMOCOMBI, aJUIeJIbHbIE T'€HbI, aJIbTEPHATUBHBIC IPU3HAKH,
JOMHHAHTHBIA W PELECCUBHBIA MPHU3HAK, TOMO3UI0Ta, T€TEPO3UT0OTa, YUCTAsl JIMHUS, THOPHIBI,
reHotun, ¢eHoTun. OCHOBHBIE METOABl TEHETHUKH: THOPUIOJOTHYECKHH, ITUTOJOTHYCCKHH,
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MOJIEKYJIAPHO-T€HETUYECKU I

3.3

MounoruOpunnoe ckpemuBanue. [lepBblii 3akon MeHzens — 3aKOH eIUHO00pasus TUOPUIOB
nepBoro nokosieHus. [IpaBuno gomuHupoBanus. Bropoii 3akoH MeHienss — 3aKOH pacllerieHus
npu3HakoB. Lluronornueckue OCHOBBI MOHOTHMOPUAHOIO CKpelIMBaHUA. [ HIoOTe3a YUCTOTHI
ramer.

AHanuzupytolee ckpemuBanue. [IpoMexyTouHbI XapakTep HacienoBaHMs. Paciuerienue
IIPU3HAKOB IPU HEMOJHOM JOMHUHHUPOBAHUU.

Jurubpunnoe ckpemmBanue. TpeTuil 3akoH MeHmens — 3aKOH HE3aBHUCHMOTO HAcIleOBaHUS
pu3HaKoB. L{uTonornueckre OCHOBbI TUTMOPUIHOTO CKPELLIMBAaHUS.

CueruieHHoe HacnegoBaHue npuzHakoB. Pabotsl T. Moprana. CuerieHHOe Hacae10BaHUE TeHOB,
HapyLIECHUE CLUEIJICHUS MEXy F'€eHaMU. XpOMOCOMHasl TEOPHs HACJIEICTBEHHOCTH.

I'enetnka mnona. XpOMOCOMHBIM MEXaHHU3M OIpPEAENICHHUs I1oa. AYTOCOMBI U IOJOBBIE
XpoMOocOoMbl. ['OMOraMeTHbIi M TeTeporaMeTHbId MOJ. ['eHeThyeckass CTPyKTypa IOJIOBBIX
xpomocoMm. HacnenoBanue npr3HakoB, CLEIUIEHHBIX C MOJOM. ['€HOTHUIT KaK LEJOCTHAs CUCTEMa.
IIneroTponus — MHOXXECTBEHHOE JIEUCTBUE I'eHa. MHOKECTBEHHBIM ayuienusM. B3aumonencreue
HeayliesbHbIX reHoB. KoMmiuiemenTapHocTh. Onuctas. [lonumepus

3.4

B3aumoneiictBue reHotuna u cpeasl npu popMupoBaHuu ¢peHorumna. I3MeHUYnBOCTh IPU3HAKOB.
KauecTBeHHBIE M KOJIMYECTBEHHbIE IPU3HAKU. BUIbl M3MEHUYMBOCTH: HEHACIIEJCTBEHHAs H
HaCJIEeICTBEHHAS.

MonudukanronHass u3MEHUYUBOCTh. Ponb cpenbl B (opMuUpOBaHMM MOAUDUKAIIMOHHON
u3MeHunBoctu. Hopma peaknuu npusHaka. BapuanuonHnslil psn u BapuanuonHas kpusas (B.
Horanucen). CBoiicTBa MOAH(PUKAIMOHHON H3MECHYHBOCTH.

['eHoTunuueckass U3MEHYUMBOCTh. CBOWCTBA  T€HOTUIIMYECKOW  HM3MEHUYMBOCTU.  Bumsl
TeHOTUITNYECKOW N3MEHYUBOCTU: KOMOMHATUBHAS, MyTallMOHHASI.

KoMmOuHaTtuBHasT M3MEHYMBOCTh. Mei03 W TMOJOBOM TMpOIECC — OCHOBa KOMOWHATUBHOU
M3MEHYUBOCTU. Posib KOMOMHATUBHON M3MEHUYMBOCTH B CO3/IaHUU T€HETUYECKOI0 pa3sHOOOpasus
B IIPEJIENax OJHOrO BU/A.

MyTannoHHast ”3MEHYMBOCTh. BUbl MyTanyii: reHHbIe, XPOMOCOMHBIE, TeHOMHbIE. CIIOHTaHHbIE
YU MHAYLUUPOBAaHHbIE MyTalMH. flepHble U LUTOIUIa3MaTHyeckue MyTanuu. ComMaTHYecKue U
noJioBble MyTaluu. [IpyuunMHBI BO3HMKHOBEHHsS MyTauuid. MyTareHol W UX BIHMSHUE Ha
OpraHu3Mbl. 3aKOHOMEPHOCTH MYTAI[MOHHOTO TMpoliecca. 3aKOH T'OMOJIOTMUECKUX pPAI0B B
HaciencTBeHHOW — u3MmeHunBocth  (H.W. BaBunmoB).  BHesdnepHass — W3MEHUMBOCTH U
HaCJIEJICTBEHHOCTh

3.5

Kapuorun uenoseka. MexayHapoaHasi mporpaMma HCCIEJOBaHUS F€HOMa 4eloBeKa. MeToabl
U3YYCHHUS] TCHETUKH 4YelIOBeKa: TEHeaJOTHYeCKHil, OJM3HENOBbIf, IUTOTEHETHYECKUIA,
MONYJIAIIMOHHO-CTATUCTUYECKUM, MOJIEKYJIIpHO-TeHeThuueckuil. CoOBpeMEHHOE OIpeAesieHue
TE€HOTHIA: MTOJIHOTEHOMHOE CEKBEHHPOBAHKE, TEHOTUITMPOBAHUE, B TOM yucie ¢ nomoiibsio [TIP-
aHanuza. HacnencTBeHHble 3a001eBaHus YyeloBeKa. [ eHHbIe 1 XPOMOCOMHEBIE OOJIE3HU YEIIOBEKA.
bonesHnn ¢ HaciaeACTBEHHOW MPeapacloioKeHHOCThIO. 3HAYeHUE MEAWIIMHCKOW TEHETHKH B
MPEAOTBPAIEHUH U JICUCHUH TeHETHYECKUX 3a00eBaHui yenmoBeka. CTBOIOBBIC KIETKH

3.6

JoMecTukanus u celekuus. 3apoKICHUE CeNeKINU U qomectukanun. Yuenue H.M. BaBunosa o
HEHTpaxX MPOMCXOXKAECHUS U MHOT00Opasus KyJIbTYypHBIX pacTeHuil. Poib cenekuuu B cO3laHUM
COpPTOB PacTeHUI W MOpoA KUBOTHBIX. COpT, MOpoAa, MTaMM. 3aKOH T'OMOJIOTHYECKHX PS/IOB B
HacnencTBeHHOH n3meHunBoctd H.W. BaBunoBa, ero 3HaueHue assi CENEKIMOHHONW PaOOTHI.

Metoab! ceneKIMoHHON padoThl. VICKycCcTBEHHBIH 0TOOP: MacCOBBIM M MHIMBHYaJIbHBIN. DTaIlbI
KOMOWHAIIMOHHOM ceneknuu. VcrpITanne Mpou3BOAUTENEH 10 MOTOMCTBY. OTOOp MO TeHOTHITY C
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MOMOIIBIO OLIEHKH (PEHOTHIA IIOTOMCTBA U OTOOP 1O TEHOTHUIY ¢ oMoIbio ananu3a JIHK.
HckyccTBEeHHBI MyTareHe3 Kak METOJ| CEJICKIIMOHHON paboThl. PamuanoOHHBIA U XUMHYECKHMA
MyTareHe3 KakK HWCTOYHMK MyTalMid y KyJbTypHbIX (opMm opranu3moB. Hcnonb3oBaHue
T€HOMHOTO peNakTUpOBaHUsA U MeToa0B pekoMOMHaHTHbIX JIHK st monydeHus ucxogHOTO
MaTtepuaa sl CEJIeKIUU.

[Toryuyenue nonurionaoB. BuyTpuBuaoBas rubpuausanus. binskopoacTBeHHOE CKpelMBaHue,
wi uHOpuAMHT. HepoaCTBEHHOE CKpelIMBaHUE, WM ayTOPUIUHT. ['eTepo3nuc U ero MpUYUHBL.
Hcnonb3oBanue rereposuca B cenekuuu. Otaanennas rubpuausanus. [Ipeogonenne Oecruionus
MEXBHUJIOBBIX THOPUI0B. JIOCTHXKEHHUS CENEKIIMU PACTEHUM U JKUBOTHBIX

3.7

OOBeKThl, HCHOJb3yeMble B OHMOTEXHOJOTMH, — KJIETOYHBIE W TKaHEBBIE KYJIBTYpHI,
MHUKPOOPIaHU3MBbl, HMX XapakTepucTuka. TpaaunuoHHas OHOTEXHOJOIMs: XJjeOoIedyeHue,
HOJyYeHHE KHCIOMOJIOUHBIX MPOAYKTOB, BHHOAENHE. Mukpoburonorndeckuii cuute3. OObeKTh
MHUKpOOHOIOTHYecKuX TexHojorui. [IpomsBoacTBo Oeska, aMUHOKHMCIOT ¥ BUTAMUHOB.
HckyccTBEHHOE OIUIOAOTBOPEHHE. PEKOHCTpYyKLMs SHIEKIETOK W KIOHUPOBAHUE JKUBOTHBIX.
Meroa TpaHCIIaHTALMU SIAEP KIETOK.

XpOMOCOMHAasi W TeHHasg HWHXeHepus. VICKyCCTBEHHBIM CHHTE3 T€Ha M KOHCTPYMPOBAHHE
pexomOuHanTHeIX JIHK. [locTuxkeHuss U nepcrnekTuBbl XPOMOCOMHOM M T'€HHOW HH)KEHEPHH.
MenuuuHckue 6noTexHoIorHH. Mcrmonbp30BaHne CTBOJIOBBIX KIETOK

Cucrema n MHOFOO6paSI/Ie OpraHHu4Y€CKOIo Mupa

buonornueckoe pazHooOpasue opranu3MoB. CoOBpeMEHHash CHCTEMa OPraHWYECKOro Mupa.
[Tpunuummne! k1accuduxanuu opranu3MoB. OCHOBHBIE CHUCTEMATHUYECKHUE IPYIIIbl OPraHU3MOB.
OCco0EHHOCTH CTPOCHHS U KU3HEACSITEIIbHOCTH OJHOKJIETOYHBIX OPraHu3MOB. baktepuu, apxeu,
O/IHOKJICTOYHBIE TPUOBI, OJHOKIETOYHBIC BOJOPOCIH, Jpyrue mpoTucThl. KomoHuanbHbIE
OpraHu3Mbl. JIBHKEHUE OJTHOKIJIETOUYHBIX OPTaHU3MOB: aMeOOMIHOE, JKTYTHKOBOE, PECHUYHOE.
3amura y OJHOKJIETOYHBIX OPraHu3MoB. Pa3iapaXuMOCTh y OJHOKJIETOYHBIX OPraHU3MOB.
Takcucsl

4.2

MHorokiieToynble pacTeHusA. B3auMOCBA3b 4YacTel MHOIOKIETOYHOrO OpraHusma. TKaHH,
Oprasbl U CUCTEMBI OPTaHOB MHOTOKJIETOYHOTO opraHu3ma. OpranusM Kak eauHoe nenoe. TkaHu
pactenuil. TUnbl pacTUTENBHBIX TKaHEH: 0Opa3oBaTesbHAs, TOKPOBHAS, IPOBOJIAIIAs, OCHOBHAS,
MexaHuyeckass. OcoOeHHOCTH CTpOeHMs, (PyHKIINI U pacnoyioKEeHUs TKaHEH B OpraHax pacTeHHM

4.3

BereraruBHple M reHEpaTWBHBIE OpraHbl pacTeHWi. OyHKIMM OPraHOB M CUCTEM OPraHOB.
Kapkac pacrenuii. /[BM>KeHHE MHOTIOKJIETOYHBIX PACTEHMI: TpOmU3Mbl M HacTuu. llornomenne
BO/JIbI, YTJIEKUCIIOTO ra3a U MUHEPAIbHBIX BelIeCTB pacTeHUsIMH. [Ipixanue pacrenuit. Juddysus
ra3oB 4epe3 MOBEPXHOCTb KJIETKU. TpaHCIOPTHBIE CUCTEMBI pacCTeHUN. Bolaenenue y pacTeHui.
3amuTa y MHOTOKJIETOUHBIX pacTeHnil. Kytukyna. CpeacrBa macCHBHOM M XMMUYECKON 3alllUTHI.
DOUTOHIUBL.

Pa3apakuMoCTh M peryssinus y Opranu3MoB. Pa3ipaxuMoCTh U peryJisiiius y MHOTOKJIETOYHBIX
pacTeHuii. PocToBBIE BellecTBa M UX 3HAUYCHHE

4.5

MHOrOKJIETOYHBIE KUBOTHBIE. B3aMMOCBSI3b 4acTE€d MHOTOKJIETOYHOTO OpraHu3ma. TKaHwu,
OpraHbl U CHCTEMBl OPraHOB MHOTOKJIETOYHOro opranu3dma. OpraHu3M Kak €JuHOE LEJOE.
I'omeocTa3. TkaHM >KUBOTHBIX M 4YeJOBEeKa. THUMNBI JKUBOTHBIX TKaHEH: »SIUTEIHaIbHAS,
COCIMHUTENIbHASA, MbIIIeYHas, HepBHAs. OCOOEHHOCTU CTpOoeHUs, QYHKIUH U PACIONOKCHHS
TKaHEW B OpraHax *KMBOTHBIX U YEJIOBEKA

4.6

Opranbl U cUCTEMbl OPTaHOB XUBOTHBIX. DYHKIIMU OpPraHOB U cucTeM opraHoB. Omopa Tena
opranu3MoB. CKeneTbl OJHOKJIETOYHBIX W MHOTOKJIETOYHBIX JKUBOTHBIX. HapyxHblii u
BHYTpEeHHUU cKeneT. CTpOoeHre U TUIBI COCTMHEHUS KOCTEH.
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JIBM>KEHME MHOTOKJIETOYHBIX JKMBOTHBIX. IluTaHne kuBOTHBIX. IIuTaHWe MO3BOHOYHBIX
KUBOTHBIX. JIpIxanue )KUBOTHBIX. KoxkHOE apixanue. XKabepHoe U JISTOYHOE JbIXaHHeE.

JlpIXxaHWe TO3BOHOYHBIX JKUBOTHBIX. OBOJIOLMOHHOE YCJIOKHEHHE CTPOCHUS JIETKUX
MIO3BOHOYHBIX >KMBOTHBIX. [[pIXaTenpHas cucrteMa yesoBeKa. MexaHu3M BEHTWISILUU JIETKHX Yy
NTUL ¥ MJIEKOMUTAOIMMX. TPaHCHIOPT BELECTB Y OpraHu3MoB. TpaHCIOPT BEIIECTB Y )KUBOTHBIX.
KpoBeHocHast cucrema u ee opranbl. KpoBeHOCHasi cucTteMa MO3BOHOYHBIX KUBOTHBIX. Kpyru
KpOBOOOpaIieHusi. JBOJIOLMOHHBIE YCIOKHEHUS CTPOSHUS KPOBEHOCHOM CUCTEMBI MIO3BOHOYHBIX
JKUBOTHBIX. Bblenenue y opranusmoB. Boigenenue y xKUBOTHBIX. COKpaTUTENbHBIE BaKyOJIU.
Opransl BbleneHus. CBsi3b MOJIOCTH Telda C KPOBEHOCHOM U BBIACIMUTEIBHON CHCTEMaMH.
Brinenenue y mo3BOHOUYHBIX KMBOTHBIX. 3alllMTa Yy MHOTOKJIETOYHBIX JKUBOTHBIX. [IOKpOBBI U UX
MIPOU3BOAHBIE. Pa3apakuMOCTh U peryisnus y opranu3mMoB. Pa3zapaxumMocTh y OJJHOKJIETOYHBIX
opranu3moB. Takcucel. Pa3apaxuMoCTh U perysisius y MHOTOKJIETOUYHBIX pacTeHuil. PocToBbie
BEILECTBA U UX 3HAUCHUE.

Hepsnas cucteMa u pediekTopHas perysisiius y MHOTOKJIETOYHbBIX )KUBOTHBIX. HepBHas cuctema
U €€ OTJIEJbl. DBOJIIOIIMOHHOE YCIOXKHEHNUE CTPOCHUSI HEPBHOU CUCTEMBI Y )KUBOTHBIX.
Pa3zpaboTtka aqropuTMoB ¥ iporpamm Juist 3PPEKTUBHON (QYHKITMOHATHLHOW aHHOTAIIMA TEHOMOB,
TPAHCKPUIITOMOB, MPOTEOMOB, META0OJIOMOB MHMKPOOPTAaHU3MOB, PACTEHUN, >KUBOTHBIX H
YeJ0BeKa

OpFaHI/ISM YCJIOBCKA 1 €Iro 310POBLE

Opranbel U CHUCTEMBbI OpraHoB uenoBeka. OTIenabl TOJOBHOTO MO3Ta MO3BOHOYHBIX YKUBOTHBIX.
Pednekc u peduexkropnas ayra. besycinoBHbie U yciaoBHbIe peduiekchl. ['ymMopanbHas perymisius
Y DHJIOKPUHHASI CUCTEMA KMBOTHBIX U ueoBeka. JKene3bl S3HIOKPUHHON CUCTEMBI U UX TOPMOHBI.
[eiictBue TrOopMOHOB. B3auMMOCBSI3p HEPBHOW W OHAOKPHMHHOW cucTeM. [ 'mmoramamo-
runodusapHas cucrema. Peduiexc u peduiekropHas nyra. besycinoBHbie U ycIoBHBIE pedIeKCh

5.2

3amuTa opraHuzma ot OosnesHed. MiMmyHHas cucrema uyenoBeka. KiieTouHbIl U ryMopaibHBIN
UMMYHUTET. BpoXaeHHBIN, MTPUOOPETEHHBIN crieuprUecKuii UMMyHUTET. Teopus KIOHAJIbHO-
cenektuBHoro ummyHnutera (I1. Opmux, @.M. bepuet, C. Tonerasa). BocnanuTenbHble OTBETHI
Oopranu3MoB. PoJib BpOXKJIEHHOIO IMMYHHUTETA B Pa3BUTHH CUCTEMHBIX 3a00JIeBaHHH

5.3

KpoBeHocHass cucrema u ee opranbl. Cepame, KpPOBEHOCHBIE COCYIbl W KpoBb. Kpyrm
KpoBooOparieHus. Paborta cepaia u ee perymisius

5.4

pixanue uenoseka. Juddysus ra3oB uepe3 MOBEPXHOCTh KIETKU. JlpIxarenbHas cucTeMa
yesioBeka. J{pIxareiabHasi MIOBEPXHOCTb. Perynsauus abixanus. [lpixareabHble 00beMBbI

5.5

HI/IH_[eBapI/ITeJ'IBHaSI CHUCTCMaA YCJIOBCKA. OT,Z[CJ'IBI MUIICBAPUTCIIBHOI'O TPAKTA. HI/II_I_ICBapI/ITeHBHLIC
JKCIIC3hbI. BHYTpI/IHOHOCTHOC 1 BHYTPHUKIICTOYHOC MUIICBAPCHUC

5.6

[ToxpoBsl U ux npousBogHble. Opransl BbleneHus. [louku. Ctpoenue u (QyHKIIMOHUPOBaHHE
HedpoHa. OuIbTpaIys, CeKpelunus U o0paTHOEe BCAaChIBAHWE KaK MEXaHH3Mbl pabOThl OpPraHoOB
BbIeneHus. OOpa3oBaHe MOYH y YeIOBeKa

5.7

HBI/I)K@HI/IG YcJIOBCKA. MBIIIICYHAsA CHUCTEMA. CKeHeTHBIe MBIIINOBI 1 UX pa60Ta. CTpOGHI/Ie U TUIIBI
COEeIMHEHHUS KOCTEN

TCOpI/IH 3BOIIOLMHU. Pa3BuTHE )KM3HU Ha 3emite

OpomononHas teopust Y. JlapBuna. IIpennocbuiku BO3HUKHOBEHUs AapBUHU3MA. JKu3HBb U
Hay4Has aearenbHocTh Y. /lapBuHa.

JBuxyue cuibl 3Bosouud BuAoB mo Y. JlapBuHy (BbICOKash MHTEHCHBHOCTh PAa3MHOKEHUS
OpraHU3MOB, HACIEACTBEHHAas H3MEHYMBOCTh, OOpHOa 3a CYIECTBOBaHHE, €CTECTBEHHBIH H
HCKYCCTBEHHBINH OTOOD).

Odopmnenne cuntetnueckoil Teopuu sBomonuu (CTD). HeidrpanbHas Teopusl SBOIIOIUU.
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CoBpeMeHHast SBOJIIOLMOHHAS OMONOTHSA. 3HAYCHHE HBOJIOLMOHHON TEOpUH B (POPMHUPOBAHUH
€CTECTBEHHO-HAy4YHON KAPTUHBI MUPA

6.2

[Tomynsanus Kak 5SJaeMeHTapHas eAuHuua HBoiatonud. COBpEeMEHHbIE METOJbl  OLIEHKH
TFeHETUYECKOr0 pa3Hoo0pa3us U CTPYKTYphl omysanui. M3smeHenne reHopoHaa NOMmyIsiiuy Kak
JJIEMEHTApHOE 3BOJIIOLIMOHHOE sIBIEHME. 3aKOH TeHeThdeckoro pasHoBecus Jx. Xapaw,
B. BaiiaGepra.

OnemeHTapHble  (pakTOpbl  (OBMXKYIIME CHJIBI)  SBOJIOUMH. MyTallMOHHBIA  Tpolecc.
KomOunatuBHass M3MEeHYMBOCTH. Jlpeli reHoB — ciydaiiHple HEHampaBJICHHBIC W3MEHEHHS
4acTOT ajuienied B momyisanusax. OQQexT ocHoBarens. Murpanuu. M307samus HOMYJISIIA:
reorpaduueckas (IpoCTpaHCTBEHHAs ), OMOIOTHYeCcKas (PEPOAYKTHBHAS).

EcrecTBeHHbI 0TOOp — Hamparisiromui (axkrop 3Bomounun. Popmbl €CTECTBEHHOIO O0TOOpA:
JBWDKYILUH, CTaOUIM3UPYIOLIUH, paspbiBatouil (qu3pynTUBHBIA). [TonoBoit oT6Op.
[TpucnocoOnaeHHOCTh  OpPraHM3MOB  Kak  pe3yjbTaT  MUKpPOIBOJIOLMHU. BoO3HMKHOBeHHE
npucnocoO1eHuit y opranu3mMoB. Apomopdo3sl U uanoanantauuu. [Ipumeps! npucnocoOaeHuit y
opranu3MoB. OTHOCUTEIBLHOCTb MPUCIIOCOOIEHHOCTH OPraHU3MOB.

Bun, ero xpurepum u cTpykTypa. BumooOpa3oBaHue Kak pe3yJabTaT MHUKPO3BOJIIOLUH.
M3onmsiumst — imodeBoit  (akTop BuAooOpazoBaHus. llytm u cmocoObl BUI000pa3oBaHUSA:
ajuionatpuieckoe  (reorpaduueckoe), CHMIATPUYECKOE (IKOJIOTHMYECKOe), '"MrHOBeHHOE"
(monumutonin3anus, rudpuauzanus). JauTeabHOCTh SBOMIOLUOHHBIX TPOLECCOB.

MexaHu3mbl GOpMHUPOBAHUS OHOJIOTHYECKOTO pa3HO0Opa3usl.

Posb 3BOTIOIIMOHHOM OMOJIOTHH B pa3pabOTKe HAyUHBIX METO/I0OB COXpaHEHUs OMOpa3HOOOpa3Hsl.
MuKpo3BOIIONMS ¥ KORBOJIOLMS MApa3uTOB U HMX X035eB. MexaHu3Mbl (OPMHUPOBAHUS
YCTOMYMBOCTH K @aHTHOMOTHKAM U C1I0cOObI OOpHOBI ¢ HE

6.3

Metonbl u3yueHUss Makpo3BOJtOLMHU. llasieoHTONOrMYEeCKHe METOAbl H3YYEHMsI 3BOJIOLUU.
[Tepexonubie Gopmbl U PUITOrEeHETUYECKUE PSAIBI OPTaHU3MOB.

buoreorpaguyeckue mMerons! usydeHus sBomonuu. CpaBHeHue (Giopsl U (ayHbl MAaTEpUKOB U
ocTpoBoB. bruoreorpapuyeckue odnactu 3emin. BUabl-3HAEMUKH U PETUKTHI.
OMOpHOJIOTHUECKHE U CPaBHUTEIbHO-MOP(OIOTHYECKHEe METOJbl H3YyYEHHUsS IBOJIOLUH.
I'eHeTnyecKkne MEXaHM3MBbl 3BOJIOLUU OHTOI€HE3a U IOSBIEHUS DSBOJIIOIMOHHBIX HOBLIECTB.
["'oMooruyHbIe ¥ aHAIOTUYHbBIE OpraHbl. PyauMeHTapHbIe OpraHbl U aTaBU3Mbl. MoOJEKyIspHO-
FeHeTUYeCKne, OHOXMMHUYECKHME UM  MaTeMaTH4YeCKHMEe METOJbl  HM3yYEHHUs  SBOJIOLUH.
['omonornunsle TeHbl. COBpPEMEHHbIE METOAbl MOCTPOCHUS (PUIOTEHETHYECKUX JePEBbEB.
XPpOMOCOMHBIE MyTaI[i{ U 3BOJIIOIHSI TEHOMOB.

OO6mume 3akoHOMepHOCTH (TIpaBWia) HBodONMA. HeoOpaTHMOCTh 3BONIONWHU. AmanTHBHAS
panuanusi. HepaBHOMEpPHOCTb TEMIIOB HBOJIOIIMH

6.4

Hayunble runoTre3bl MpoUCXOXKICHHS KU3HU Ha 3emiie. AOHoreHnes u naHcrnepmus. JloHaydHble
IPEJCTAaBICHUS O 3apPOXKIECHUH JKU3HU (KpealmoHn3M). ' nnore3a mocTOSIHHOTO CaM03apOKICHHS
XKU3HU U ee onposepxenue onbitamu ®@. Peau, JI. Cnannannany, JI. ITacrepa. [Ipoucxoxaenue
YKU3HU U acTpOOHOJIOTHSL.

OcHoBHBIE 3Tambl HeopraHmdeckoi spoitonuu. [lnanerapHas (reosioruyeckas) 3BOJIIOLMSL.
XuMuyeckasi 3BOJIONUSA. AOHUOTEHHBIM CHUHTE3 OPraHMYEeCKHMX BEIIECTB W3 HEOPraHMYECKHX.
Omnpit C. Munniepa u I'. FOpu. O6pa3zoBanue nonmumMmepoB U3 MoHomepoB. KoarepsarHas runoresa
AW. Onapuna, rumote3a mnepBuuHoro OyiboHa Jk. XomnjaelHa, reHeTWdecKas THIIOTe3a
I'. Memnepa. Pu6osumsr (T.UYex) u rumoreza "mupa PHK" V. Tunbepra. dopmupoBanue
MeMOpaH U BO3HUKHOBEHHE MTPOTOKIIETKH.

HcTopus 3emau U METOABI €€ n3ydeHus. Mickonaemple opraHM4ecKie OCTaTKu. I'eoXpoHosorus u




149

Koo

IIposepsiemvlii snemenm cooeparcanus

ee Metonbl. OTHOCUTENBbHAS U a0CONIIOTHAS T€OXPOHOJOTH. ['e0XpoHOIOTHYecKas [IKana: S0HbI,
3pbI, IEPUO/IBL, FTIOXH.

HavanbHble 3Tanel opraHuyeckod »sBomtouud. llosiBneHMe M 3BOMIOLMS MEPBBIX KIETOK.
Opomtonusi Metabonu3ma. BosHukHOBeHHE mepBbIX SKocucTeM. CoBpeMEHHbIE MHUKPOOHBIE
OMOIJICHKHM Kak aHajor mnepBbix Ha 3emiie cooOmiectB. CtpomaTtonuThl. [IpokapuoTsl u
3yKapHUOTBHI.

[Ipoucxoxkaenne -HykapuoT (CUMOHOreHe3). DBOJIOIUMOHHOE MPOUCXOXKJIEHUE BHUPYCOB.
[IpoucxoxneHne  MHOTOKJIETOYHBIX  OpPraHM3MOB. BO3HHMKHOBEHHME  OCHOBHBIX  IpyMHIl
MHOTOKJIETOYHBIX OPTaHU3MOB.

OCHOBHBIEC 3Tanbl 3BOJNIONHMU BBICHIMX pacTeHuil. OcHOBHBIE apoMop(do3bl pacTeHHid. Bwixon
pacteHud Ha cyimy. llosiBneHue crnopoBbIX pacTeHUH M 3aBOeBaHME MMHU cymu. CeMeHHbIe
pactenus. [Iporcxoxnenre IBETKOBBIX PACTEHUM.

OcHOBHBIE 3Tanbl 3BOJIONUHN KUBOTHOTO Mupa. OcHOBHBIE apoMop(03bl )KUBOTHBIX. BeHckas
dayna. KemOpuiickuii B3pbIB — MMOSIBICHUE COBPEMEHHBIX THIOB. [IepBble XOp0BBIE JKUBOTHBIE.
Kvzup B Bome. DBomiouus MO3BOHOYHBIX. [Ipomcxoxknenune ampuOuil u  penTUIIHA.
[TpoucxoxaeHne MIICKONMUTAIOMMX H NTHi. [lpuHnun kiroueBoro apomopdosa. OcBoeHue
0€CI03BOHOYHBIMH U [T03BOHOYHBIMU KUBOTHBIMU CYIIIH.

PazButue >xu3HM Ha 3emiie MO 3paM M MEPUOJAM: apXeil, MPOTEPO30H, MajIeo30i, ME3030M,
KaiiHo301. O011ast XapakTepuCcTHKa KJIMMaTa U reoJoruyeckux npoueccos. [losBienue u pacuser
XapaKTepHBIX OPraHU3MOB. YTIeoOpa3oBaHHE: €ro YCIOBUS U BIMSHHE Ha Ta30BbIH COCTaB
aTMocCQepBhl.

MaccoBble BBIMUpaHUsl — 3KOJOTUYECKHE KPU3HUCHI POULIOro. [IpuurHbI U ClIeACTBUSI MAaCCOBBIX
BbIMUpaHUi. COBPEMEHHBIN HKOJIOTHUECKUI KPU3UC, €r0 0COOEHHOCTH

6.5

Paznensl u 3amaum anTpomnosiornd. Metoasl anTponosoruu. CTaHOBIEHUE MNPEICTABICHUN O
IPOUCXOXKAEHNUN YenoBeka. COBpeMEHHbIE HaAyYHbIE TEOPUH.

CxoncTBO 4enoBeka ¢ KMBOTHBIMHM. CHcTeMaTHuecKoe MOoJIoKeHHEe uernoBeka. CBHJETEeNbCTBa
CXOJ/ICTBA 4YeNOBEKa C JKUBOTHBIMHU: CPaBHHUTEIBbHO-MOP(}OIOrHYecKue, 3MOPHOIOIUYECKHE,
¢usnonoro-onoxumMuueckue,  nopeaeHueckue.  OTnUUMsA  4YelnoBeKa  OT  KMBOTHBIX.
[TpsiMOXOXKIEHNE M KOMIUIEKC CBSI3aHHBIX C HUM INPU3HAKOB. Pa3BuTHE TOJIOBHOrO Mo3ra M
BTOPOU CUTHAJIbHOW CUCTEMBI.

JBwxymue cuibl ((hakTopel) aHTpomoreHesa: Ouosioruyeckue, counuaibHble. COOTHOILEHHE
OMOJIOTHYECKUX U COIMATBHBIX (DAKTOPOB B aHTPOTIOTEHE3E.

OcCHOBHbBIE CTaaUU aHTPOIOTreHe3a. ABCTPAJONUTEKH — JBYHOTHMEe mpeaku monaed. Yenosek
yMENbIiA, MEpPBbIE HU3TOTOBIEHUS OPYAHHA TpyAa. UenoBeK NPAMOXOIAIINNA W TEPBBIM BBIXOJ
moner 3a npenensl Adpuku. YenoBek remenbOeprckuii — oOmMii MPeoK HeaHAePTATbCKOTO
YeJI0OBEKAa M 4YEJIOBEKa pa3yMHOro. YenoBeK HEaHJEpTadbCKUN KaK BHUJ JIIOJEH XOJIOJHOTO
kauMmaTta. YenoBeK pa3syMHBII COBPEMEHHOIO THUIIA, JIEHUCOBCKMH YEJIOBEK, OCBOCHHE
KOHTHHEHTOB 3a npeaenamMu AQpukH.

DOBONIIOLIMS  COBPEMEHHOTO 4YeloBeKa. EcTecTBeHHbI 0TOOp B MOMYJSIIMAX —YellOBeKa.
MyTaunoHHslil mpouecc U noauMopdusm. IlonynsunonHsie BOIHBL, Apeid reHoB, MUTpalus U
"3¢pdext ocHOBaTENS" B MOMYJISIUSAX COBPEMEHHOTO YEJIOBEKA.

Yenoseueckne pacel. [lonstue o pace. bonpiue pacel: eBponieouHas (€Bpa3uiickas), aBCTpaio-
HerpoujHas (PKBaTOpUAJIbHAsA), MOHIOJOWIHAS (a3uaTcko-aMepukaHckas). Bpems u nyrtu
pacceneHus 4yelloBeKka 1o IaHere. EqMHCTBO uenoBeueckux pac. HaydHas HecOCTOSATENbHOCTh
pacusma. [IpucrocoOIeHHOCTh YelloBeKa K pa3HbIM YCJIOBUSAM OKpYy»Karouiei cpeibl. BrnusHue
reorpaguuecKkoii cpesl U aperida reHoB Ha MOP(OIOTHIO U (PU3HOIOTHIO YETIOBEKA
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DKOCHCTEMBI U IPUCYIIINE UM 3aKOHOMEPHOCTH

Paznensl u 3agaun sxonoruu. CBsi3b 9KOJIOTUU C IPYTUMH HAyKaMHU.

Metoasl skonoruu. lloneBeie HabOmOaeHUS. DKCHEPUMEHTHI B HSKOJIOTMU: MPHUPOJHBIE U
naboparopHbie. MonenupoBaHue B 3KOJIOTUA. MOHUTOPUHT OKpY Karollel Cpeibl: JIOKaIbHBIMH,
PETHOHANILHBIN U TJ100aTbHBIN

7.2

Dkonorudeckre (GakTopel U 3aKOHOMEPHOCTH WX nedcTBus. Kriaccudukarus 3KOJIOTHYECKUX
¢dakTopoB: abmoTHueckrue, OMOTHYECKHE, aHTPOHOreHHsle. OOmMe 3aKOHOMEPHOCTH JeHCTBUS
skosornueckux Qakropos. [Ipasuno munumyma (K. Hnpenrens, 0. JInbux). TonepaHTHOCTD.
OBpHONOHTHBIE M CTEHOOMOHTHBIE OPTraHU3MBI.

AOuotndeckue ¢akTopel. CBeT Kak dKojoruyeckuii (akrop. JlelicTBHE pa3HBIX Y4YacTKOB
COJIHEYHOI'O CHEKTpa Ha OpraHU3Mbl. OKOJOIMYECKHE TpYIIbl PAacTeHUH M SKUBOTHBIX II0
oTHomeHH0 K cBery. CurHanbHas posib cBera. @ortomepuogusMm. Temmeparypa Kak
skosiornyeckuit ¢akrop. [lelictBue Ttemmeparypsl Ha opraHusmbl. lloHKuiIOTepMHBIE U
FOMONOTEPMHbBIE OPraHU3Mbl. DBPUTEPMHBIE U CTEHOTEPMHbBIE OPIaHU3MBI.

Brnaxxnocts kak skonmormueckuii Gpaxtop. [Ipucnocobnenus: pacTeHnit K MOAIEPKAHUIO BOJTHOTO
Oamanca. Knmaccudukanus pacTeHUH MO OTHOMICHWIO K Boje. IIpucrmocoOneHusi KUBOTHBIX K
M3MEHEHHUIO BOAHOIO PEKUMA.

Cpenpl oOuTaHMsS OpPraHU3MOB: BOJHAs, HA3eMHO-BO3/AYyIIHAs, IIOYBEHHas, IyOUMHHAA
HOJNOYBEHHAs, BHYTpUOpraHu3MeHHas. (DU3NKO-XMMHUYECKHME OCOOCHHOCTU Cpei OOUTaHMs
opranu3MoB. [IpucrnocobiaeHns opraHu3MoB K JKU3HU B Pa3HBIX Cpeiax.

buonornueckue putmbl. BHemHue u BHyTpeHHHE pUTMbl. CyTOYHBIE U TOAWYHBIE PHUTMBI.
[Tprcrioco0IeHHOCTh OPraHU3MOB K CE30HHBIM U3MEHEHUSIM YCIIOBUMN KU3HU.

Kusnennole ¢opmbl opraHuzMoB. lloHatue o xuszHeHHOW @opme. JKu3HeHHbIE (OPMBI
pacTeHuii: JepeBbsi, KYCTapHHUKH, KYCTapHUYKH, MHOTOJIETHHE TpaBbl, OJHOJETHHE TpPAaBbI.
Kusznennole (opMbl JKUBOTHBIX: THAPOOUMOHTHI, T'€OOMOHTHI, a’3pOoOHOHTBHL. (OCOOEHHOCTH
CTpOEHUS U 00pa3a KU3HU.

buotnueckue ¢dakropel. Buasl OnoTHyeckuX B3auMOJEHCTBUI: KOHKYPEHLUS, XUIIHUYECTBO,
cumOno3 u ero ¢opmel. IlapasutusMm, Koomepamus, MyTyalu3M, KOMMEHCAIU3M
(KBapTHUpaHTCTBO,  HaxjeOHuuecTBO). Herpoduueckue  B3aumoneicTBus  (TOMUYECKHE,
dopuueckue, (abpuueckue). 3HayeHHE OMOTMYECKMX B3aUMOJCHCTBUN MJIs CYIECTBOBAHUS
OpraHu3MoOB B cpezie oouTanus. [IpuHIINIT KOHKYPEHTHOTO UCKIIIOUEHUS

7.3

DKOJIOTHYECKUE XapaKTEPUCTUKU momyssiiuu. [lomymnsnus xak Ouonormyeckas cucrema. Poub
HEOJHOPOJHOCTH Cpefbl, (PU3MUECKHMX OapbepoB M OCOOCHHOCTEW OWOJOTMH BHIOB B
(GbOopMUPOBAHUN MPOCTPAHCTBEHHOW CTPYKTYPHI HMOMysanuidi. OCHOBHBIE TIOKA3aTeNN MOMYISIUN:
YUCJIEHHOCTh, IUJIOTHOCTh, BO3pPACTHAsl U IIOJIOBAast CTPYKTYpa, POXKIAEMOCTb, IPUPOCT, TEMII
pOCTa, CMEPTHOCTD, MUTPALIUSL.

DKoylorudeckasi CTpykTtypa nonyisiuud. OneHka YHCIEHHOCTH mnonyisiiuu. JluHamuka
MOMYJSIUUKA U €€ peryisuus. bUoTHUeCKnid MOTeHIMan NonyJsiqud. MoaenupoBaHue TUHAMUAKU
nonyisiuuu. KpuBble pocTa YHUCIEHHOCTH mnomyisuuu. KpuBble BbDKUBaHMS. Peryssmus
YUCJICHHOCTH TIOMYJISIUA: posib (aKTOPOB, 3aBUCAIIMX M HE 3aBUCAIIUX OT TUIOTHOCTH.
Dkonornueckue crpareruu BuoB (r- u K-crparerun).

[TonsitTue 00 d2KoMOrMYecKOoW Hume Buga. MectooOutanue. MHoOTOMEpHass MOJEINb
skosornyeckor Humm [x. .M. XarunHcona. Pazmepsl skonorndeckor Huiuu. [loreHunanbHas u
peanu30BaHHAs HULLU.

Bun xak cucrema nomynsuui. Apeanbl BHIOB. Buabl M UMX KU3HEHHBIE CTpPaTErHH.
3aKOHOMEPHOCTH TOBEACHHUS U MUTPALUNA KUBOTHBIX. bHOOrMUecKre WHBAa3UU 4UyKEPOIHBIX
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7.4

CooOuiectBa opranu3MoB. buoiieHos u ero ctpykrypa. CBs3u MeXAy OpraHu3MaMu B OUOIICHO3E.
Dxocuctema kak OoTkpbITas cucrema (A.Jk. Tencnu). dyHKIMOHANBHBIE OJIOKW OpraHU3MOB B
9KOCUCTEME: MPOAYLEHTbI, KOHCYMEHTBI, peayleHThl. Tpodudeckue ypoBHU. Tpodudeckue 1enu
u ceTu. AGuotnueckue 6110ku skocucteM. [1oUBbI U Uikl B 3kocucTemMax. KpyroBopot BeiecTs u
IIOTOK SHEPTUU B SKOCHUCTEME.

OcHoBHbIE IIOKA3aTENN 3KOCUCTEMBI. buomacca u nmpoaykuus. JKOJIOrMUECKUe TMPaMMIbl YUCEl,
0MOMacChl U YHEPTHH.

HanpaBieHnnbsle 3aKOHOMEpHBIE CMEHBI COOOIIECTB — CyKUeccHd. [lepBHYHBIE W BTOPUYHBIC
CYKLIECCMM M MX IpPUYMHBL. AHTPOIIOI€HHbIE BO3AECUCTBUS Ha cykueccuu. KiaumakcHoe
coobmiectBo. buopasHooOpazue u MONTHOTAa KPyroBOpOTa BELIECTB — OCHOBA YCTOWYMBOCTHU
COOOILIECTB.

[IpuponHbie 3KOCHCTEMBbI. AHTPOMOTEHHBIE HSKOCUCTEMBbI. ATrpo3kocucTeMa. ATPOICHO3.
Paznuyus Mexxay aHTpONOTeHHBIMU U IPUPOIHBIMH SKOCHUCTEMAMH.

Ypb6oskocucrembl. OCHOBHBIE KOMIIOHEHTHI ypOoskocucteM. ['opoxackas ¢mopa u dayHa.
Cunantpormzanusi Topoackod ¢dayHpl. buonormueckoe ©  XO3SHCTBEHHOE 3HAUCHHE
arpo3KOCHUCTEM U yPOOIKOCUCTEM. 3aKOHOMEPHOCTH (DOPMHUPOBAHKS OCHOBHBIX B3aHMMOICHCTBHIA
OpraHU3MOB B 3KOCHUCTEMAX.

[lepeHoc sHepruM U BELIECTB MEXIY CMEXKHBIMH SKOCHCTEMaMH. Y CTOMYMBOCTH OPTaHHU3MOB,
MOMYJISIIUI U YKOCHCTEM B YCIOBUSX €CTECTBEHHBIX M aHTPOIMOTEHHBIX BO3ACHCTBUIMA

7.5

buocdepa — obuiennanerapHas 00oi04ka 3eMiId, I'/le CYIIECTBYET WM CYILECTBOBANA JKU3Hb.
VYuenne B.W. Bepranckoro o 6mocdepe. Obnactu O6uocdepbl u ee cocrtaB. JKHBOE BEIIECTBO
O6urocheps! U ero QyHKIIH.

3aKOHOMEpPHOCTH cymecTBoBaHusl Ounochepbl. OcobeHHocTH Ouochepbl Kak IOOATHHOM
sKkocucTeMbl. JluHamuueckoe paBHOBecue B Ouocdepe. KpyroBopoTel BemiecTB H
OroreoXxMMHYECKHe LUKIBI (yriepoaa, a3oTa). PUTMHUHOCTS siBIeHUH B 6rocdepe.

3oHanbHOCTh OMOchepsrl. [lonsTue o 6uome. OCHOBHbIE OMOMBI CYIIM: TyHJIpa, XBOWHBIE Jieca,
CMEIIaHHblE W IIUPOKOJIMCTBEHHbIE Jeca, CTENH, CaBaHHbI, MYCTbIHU, TPONHUYECKUE Jieca,
BbICOKOTOphsl. Kiumar, pacTUTeIbHBIN U KUBOTHBII MUP OMOMOB CYILIH.

CrpykTypa U (QYHKLUS KUBBIX CHCTEM, OLIEHKAa MX PECYpPCHOr0 HOTEHIMajda UM Ouoc(hepHbIX
GyHKIMA

7.6

DKOJIOTUYECKHE KPU3UCHl U UX NMpHUUMHBL. Bo3naelicTBue uenoBeka Ha Ouocdepy. 3arps3HeHHe
BO3AYIIHOW cpenpl. OXpaHa BO3ayXa. 3arps3HEeHHE BOAHOUW cpeapl. OXpaHa BOJIHBIX PECYPCOB.
Pa3pymenne noussl. OxpaHa MOYBEHHBIX pecypcoB. Mi3MeHeHne knumara.

AHTpPOIIOT€HHOE BO3/IEHCTBUE HA PACTUTENBHBIM M KUBOTHBIA MHp. OXpaHa pacTUTEIBHOIO U
KUBOTHOrO Mupa. OCHOBHBIE MPUHUUIBI OXpaHbl Mpuponsl. Kpacueie kHurn. Oco0o
oxpansiemble nnpupoansie Teppuropuu (OOIIT).

Borannueckue caapl ¥ 300J0THYECKUE MTAPKH.

OcCHOBHbBIE TIPUHIUIBl YCTOMYMBOTO pa3BUTHS YEIOBEYECTBA W MpUPOJbL. PammonanbHOe
IIPUPOIONIOIB30BAaHUE U COXPaHEHHE OMOJIOTHYECKOT0 pa3HOoOpa3us 3eMiu
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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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