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HosicHuTeAbHAS 3aNIMCKA

Pabouas mporpamMmMa 1o XuMHH Ha YPOBHE CpeIHEro odIero oopazoBaHus pa3padboTaHa
Ha ocHOBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoii
Oenepanuny, TpeOOBaHMN K pe3yidbTaTaM OCBOCHHs  (enepalibHOM  00pa3oBaTenbHON
nporpaMmel cpeanero obmero obpazoanus (POIl COO), npencrasieHHbx B DepepanbHOM
rocyaapcTBeHHOM oOpazoBarenbHoM craHgapre COO, ¢ yuérom Konmenmuu mpemnogaBaHus
ydaeOHOrO mpeamera «XuUMHUsS» B 00pa3oBaTeNbHBIX OpraHu3aiusax Poccuiickont denepanmu,
peanu3yromux OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbl, 1 OCHOBHBIX MOOXKeHUH «CTparerun
pasButusa Bocriutanus B Poccuiickoit ®denepanmu Ha mepuona no 2025 roma» (Pacmopsbkenwue
[IpaButensctBa PO ot 29.05.2015 Ne 996-p.).

XuMHUS Ha YpOBHE YIIYOJNEHHOTO M3YYEHHUS 3aHMMAeT BaXHOE MECTO B CHUCTEME
€CTeCTBEHHO-HayuyHOro oOpaszoBanusa yuammxcs 10-11 kmaccoB. M3yuyenuwe mpenmera,
peamu3zyemoe B yCHOBUSAX JIUGGEPEHIMPOBAHHOTO, MNPO(UIBHOTO OOYYEHHUs, MPU3BAHO
obecreunTh 0011e00pa30BaATENBHYIO U OOIIECKYJIBTYPHYIO MOJATOTOBKY BBITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTallid MX K OBICTPO MEHSIOIIUMCS YCJIOBUSAM >KM3HU B COLIMYME, a
TaKKe JUIsl MPOAODKCHHS OOy4YeHHs B OpraHU3ausaX MPoPEeCcCHOHAIBHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS ABJISETCS OJHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpamme mno XMMUM Ha3HaYeHHME NpeAMeTa «XHUMHS» IOJIy4aeT MOAPOOHYIO
MHTEPIIPETALIMIO B COOTBETCTBUU C OCHOBomosararomumu nonoxenusmu ProC COO o
B3aMMOOOYCIIOBIIEHHOCTH II€JIeH, COZep KaHus, Pe3yIbTaTOB 00y4YeHHUsI U TpeOOBAHUHN K YPOBHIO
MOJATOTOBKHM BBIMTYCKHUKOB. CBUIETENHCTBOM TOMY SIBISIOTCSl CIICAYIOUIME BBITOJIHIEMBIC
IPOrpaMMoOil Mo XUMUU (QYHKIUU:

. MH(OPMALIMOHHO-METOUYECKAsl, pealu3alus KOTOpoill obecreynBaeT IOIy4eHHE
MPEJICTaBICHUS O LIEJSX, COJAEp>KaHUM, OOIIel cTpaTeruu oOydeHUs, BOCIIUTAHUS U Pa3BUTHUS
oOyJaromuxcs cpeAcTBaMH MPEeAMETa, H3y4aeMoro B paMKax KOHKPETHOTO PO uiis;

. OpraHMU3aIMOHHO-TIIIAHUPYIONIAsi, KOTopasi MpeaycMaTpUBAET OIpe/eeHHe: MPUHIIUIIOB
CTPYKTYPHUPOBAHUS U MOCIEI0BATEIBHOCTH U3yUCHUsI YIeOHOTO MaTepHalia, KOJTMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTepUCTHK; IMOJIXOAOB K (POPMUPOBAHHIO COJEPKATEIHHONH OCHOBBI
KOHTPOJII M OIIEHKH 00pa30BaTENbHBIX JOCTHKEHUH OOy4aromuxcsi B paMKax HTOTOBOM
aTTecTanuu B GopMe €MHOT0 rOCYyIapCTBEHHOTO AK3aMeHa 10 XMMHH.

[IporpamMma asis yrinyOGiIE€HHOTO U3YUEHUS XUMUHU:

. YCTaHABIIMBAET MHBAPUAHTHOE MPEJIMETHOE COJIep:KaHue, 00s13aTeNIbHOE JIIsl U3YUCHHS B
paMKax OTAeNbHBbIX Mpoduie, mpeaycMaTpuBaeT pacipeieieHle U CTPYKTYpUPOBAaHUE €ro T0
KJIaccaM, OCHOBHBIM COZIepKaTelIbHbIM JIMHUSAM/pa3zieniaM Kypca;

. naéT MpUMEPHOE paclpesielieHne y4eOHOro BPEMEHH, PEKOMEHIyeMOro ISl M3y4deHHUs
OTJCNIbHBIX TEM;

. npeJularaeT NpUMEpHYIO MOCIE0BATEIbHOCTh U3YUYEeHUSI YIeOHOI0 MaTrepuaia ¢ yuéToM
JIOTHKH ITOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX M MEXKIIPEAMETHBIX CBSA3CH;

. na€T METOAMYECKYI0 HWHTEpHpeTaluio Leled M 3ahady U3y4eHus MpeaMera Ha
yriayOnEHHOM YPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHEro OOIIero
o0pa3oBaHMs, COJEPXKATEIbHON XapaKTePUCTUKH IUIAHUPYEMBIX pe3yJbTaTOB OCBOCHUS
OCHOBHOM 00pa3oBaTeNbHOW TPOrpaMMbl CpenHero ooOmero oOpa3oBaHus (JTMYHOCTHBIX,
METaIpeIMETHBIX, PEIMETHBIX), & TAKXKE C YUETOM OCHOBHBIX BHJIOB YU€OHO-TIO3HABATEIbHBIX
JIEHCTBUI 00yYaromerocs o OCBOSHUIO COJIEPKaHUs MTpeIMeTa.

I[To BceM Ha3BaHHBIM TO3MLHUSAM B TPOrpaMMe IO XHMHU HPEIyCMOTpEHa
IPEEMCTBEHHOCTh C OOy4Ye€HHEM XHMHUU Ha YpOBHE OCHOBHOro o0imero oOpas3oBaHus. 3a



npeaeiaMd  YCTAaHOBJICHHOW TPOTpaMMOM MO XHMHH  00s3aTeNIbHOW  (MHBApHAHTHOM )
COCTaBIISAIONICH Cofiep)KaHusl yueOHOTO npeaMeTa « XUMHUs» OCTaéTcs BO3MOXKHOCTh BBIOOpA €ro
BapUaTUBHON COCTAaBJISIONIEH, KOTOpasi JOJKHA ONPENEIATHCA B COOTBETCTBUH C HANIPABICHHEM
KOHKPETHOT'O POQHIIs 00yUCHHSI.

B cootBerctBuM ¢ KoHuentyaabHbIMH mosiokeHHAMH PI'OC COO o HazHaYeHHH
npeaMeToB 06a30BOro M yriayOaE€HHOTO ypoBHEH B cucteMe AudGepeHInpoBaHHOTO 00yUeHUs Ha
YPOBHE CpeHero o01ero o0pa3oBaHUsl XMMUS HA YPOBHE YIiyOiIEHHOTO M3YYEHHUs HaIpaBlICH
Ha pealu3alyio MPEeeMCTBEHHOCTH C MOCIEAYIOIUM J3TaloM MOJIY4YeHHUS XUMHYECKOIO
o0pa3oBaHMsi B paMKaX M3y4eHHUS CIEUUATIbHBIX ECTECTBEHHO-HAYYHBIX U XUMHUYECKHX
JUCLMIUIMH B By3aX U OpraHU3alMax CpeHero npodeccuoHanbHoOro oopazoBanus. B 3Toil cBszu
U3ydeHHe TMpeaMeTa «XUMHS» OPHEHTUPOBAHO MPEHMYIIECTBEHHO Ha paclIMpeHHe M
yIIIyONieHHEe TEOPETHMUYECKOW M TPaKTHYECKOW IMOATOTOBKH OOyYaromuxcs, BbIOpaBIINX
orpeneNEéHHbIA MpopmIb 00yUYeHUs, B TOM YHCJIE C MEPCIEKTUBON MOCIEIYIOMIEro MOIyYeHHUs
XUMHUYECKOTO 00pa30BaHUs B OPraHU3aUAX MPOoPeCcCHOHAIBHOTO 00pa3oBanus. Hapsay ¢ atum,
B cBere TpeOoBanuii ®I'OC COO k mIaHUpyeMbIM pe3yibTaTaM OCBOCHHS (deaepaibHOM
00pa3zoBaTeNbHON MPOTpaMMBbI CPEIHEro O0IIero oOpa3oBaHHS H3YYCHHE IpPEeIAMeTa «XHUMHUS
OpPUEHTUPOBAHO TAK)KE Ha PELICHHUE 3a7a4 BOCIIUTAHUS U COLIMAIbHOTO Pa3BUTHS 00yUYaIOUINXCS,
Ha (OpPMUPOBAaHUE Y HUX OOIEUHTEIUICKTYaIbHbIX YMEHUH, YMEHUN pallMOHAIM3AIMN Y4eOHOTO
TpyAa ©  OOOOHIEHHBIX CHOCOOOB  JAEATENBHOCTH, HUMEIOIMX  MEXIUCIUILIHHAPHBIN,
HaJIIPEIMETHBIN XapaKTep.

CocraBisromumM npeaMeTa «XuMHUs» Ha ypoBHE yriayOn€HHoro usydenus B 11 xmacce
ABIsieTCs yriyon€HHbIil Kype «O0mmas u Heoprauuyeckas xumusi». [Ipu onpeaeneHnu noaxoa0s
K OTOOpY W CTPYKTYpPHOW OpraHM3aliy COJAEp)KaHHs ATOro Kypca B MpOrpaMMe MO XMMHHU 3a
ocHoBy mipuHATH TosiokeHUs: GI'OC COO o paznmuuuax 06a30BOTO W yriayOJaEHHOTO ypOBHEH
U3YYEHUs MPeIMETA.

OcHoBy coxepxanus Kypca «OOmass u HeopraHumdeckas XHUMHs» COCTaBIISET
COBOKYITHOCTb MPEIMETHBIX 3HAHUN M YMEHHUH, OTHOCSIIUXCA K 0a30BOMY YPOBHIO M3y4YCHHUS
npeaMera. JTa CUCTEMa 3HAHUM IOJy4dyaeT OINpEeAeNIEHHOE TEOPETUYECKOE JIOIOJHEHUE,
MO3BOJISIIOIIEE OCO3HAHHO OCBOMTH CYHIECTBEHHO OONbIIMA 00BEM  (aKTOJIOTHUECKOTO
Mmatepuana. Tak, Ha YriayOJ€HHOM YpOBHE H3Yy4YeHHs NpeaMera oOecredeHa BO3MOXKHOCTb
3HAYUTENIbHOTO YBEIMYEHUs 00bEMa 3HAHUH O XHUMHYECKMX OJJIEMEHTaX M CBOMCTBaxX HX
COCIMHEHUII Ha OCHOBE paCHIMpEHUs M YriayOJeHHsl NMPEeACTaBICHUI O CTPOCHHUHU BEIIECTBA,
XUMHUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NPOTEKaHUs peaklUid, pacCMaTpUBAEMBIX C TOYKHU
3peHUs XUMHYECKOW KHHETHKM U TEPMOAMHAMHKHU. V3ydyeHue NnepuoJudyeckoro 3akoHa U
[lepuonnyeckoii  CUCTEMBl ~XHMHYECKHX  JJIEMEHTOB  0a3HpyeTcs Ha  COBPEMEHHBIX
KBaHTOBOMEXaHHUYECKUX MPEJICTABICHUSIX O CTPOSHHH aToMa. XUMHUYECKast CBSI3b OOBSICHACTCS C
TOYKU 3pEHHs] PHEPreTHUECKUX HM3MEHEHUH npu e€ o0pa3oBaHUM U PA3pYyLICHUH, & TAKKeE C
TOYKH 3peHHs] MeXaHH3MOB e€ oOpa3oBaHus. V3ydeHHe THUIOB peakuuid JOIMOJHSAETCA
dbopMupoBaHUEM MPEACTABICHUHN 00 AMEKTPOXUMHUYECKUX MPOLECcaxX U 3JIEKTPOJIN3E PacIliIaBOB
U pacTBOPOB BEIIECTB.

B nnane dbopMupoBaHHs OCHOB HayYHOTO MHPOBO33PEHHS, OCBOCHHS OOIIEHAay4HBIX
METO/IOB TIO3HAHUS U OTbITa MPAKTUYECKOTO MPUMEHEHHUS HAyYHbIX 3HAHUI U3ydeHue mpeamMera
«XuMus» Ha YrIyOJEHHOM YpOBHE OCHOBAaHO Ha MEXIPEIMETHBIX CBA3SIX C y4eOHBIMU
npeaMeTaMy, BXOSIIIMMHU B COCTaB MPEIMETHBIX o0nacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«Matemaruka 1 uHpopMaTuka» 1 «Pycckuil sI3bIK U IUTEPATYpay.



4

[Ipu u3ydyenun ydeOHOTO MpenMera «XUMHUS» Ha YriayOJIEHHOM ypOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO U cpemHero oOmiero oOpa3oBaHusi (Ha 0a30BOM YpOBHE), 3amadveii
MEPBOCTENICHHOW 3HAYMMOCTH SBIsieTCS (DOPMHpPOBAHHE OCHOB HAyKHM XHUMHUHU Kak o00iacTu
COBPEMEHHOTO €CTECTBO3HAHHWSA, NPAKTUYECKOM JIEATEIbHOCTH YEJNOBEKAa W OJHOT0 U3
KOMITOHEHTOB MUPOBOW KYJbTYpbI. Pemienue 3Toil 3agaun Ha yriiyOJEHHOM ypOBHE M3Y4EHHUs
peaMeTa npearnosaraeT pealu3auio TakuX Lesei, Kak:

. (dbopMUpOBaHUE MPEACTABICHUI: 0 MaTepUaIbHOM €IUHCTBE MHPA, 3aKOHOMEPHOCTSIX U
MO3HABAEMOCTU SIBJICHUM MPHUPOJBI, O MECTe XHMHUH B CHUCTEME €CTECTBEHHBIX HAayK H €&
BeJyllell poiu B 00ECIeYeHHH YCTOWYMBOTO Pa3BUTHS 4YEJIOBEUECTBA: B pEHICHUU HpobdiieM
IKOJIOTHYECKOH, SHEPTeTHUECKON U MUIIEBOW OE30MMaCHOCTH, B Pa3BUTUU MEIUITUHBI, CO3IaHUN
HOBBIX MAaTepUAlOB, HOBBIX HWCTOYHHUKOB OJHEPIHH, B OOCCICUEHUU PANMOHAIBHOTO
MPHUPOIONIONB30BaHUS, B POPMUPOBAHUN MUPOBO33PEHUS U OOIICH KYIbTYPhI YETIOBEKA, a TAKIKE
IKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/IOPOBBIO U IPUPOIHON CpeJie;

. OCBOCHHME CHCTEMBI 3HAaHUM, JIGKAIMMX B OCHOBE XHMMHUUYECKOH COCTaBIISOIICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpa: (PyHIaMEHTAIbHBIX MOHATUN, 3aKOHOB U TEOPUN XMUMHH,
COBPEMEHHBIX TMPEACTABICHUI O CTPOCHUU BEILECTBA HA Pa3HBIX YPOBHSAX — aTOMHOM, MOHHO-
MOJIEKYJISIPHOM, HaIMOJIEKYJISIPHOM, O TEPMOJANHAMUYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSIX
MPOTEKAaHUsI XMMHUYECKUX pEakUuid, O XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIIEPCHBIX
cUCTeMax, 00 O0IMKX HAYYHBIX MPUHITUIAX XUMHUYECKOTO MPOU3BOJCTBA;

. dbopMupoBanue y OOydYalONmUXCS OCO3HAHHOTO TIOHMMAaHUSi BOCTPEOOBAaHHOCTU
CHUCTEMHBIX XUMHUYECKHX 3HAHUU Il OOBSICHCHHS KIIOUEBBIX UACH U MpoOIeM COBPEMEHHOU
XUMHUH, A7 OOBSCHEHUS U TNPOTHO3UPOBAHHUSA SIBICHUN, HMMEIOIIUX €CTECTBEHHO-HAYUYHYIO
IPUPOY; TPAMOTHOTO pEIIeHUsI MPoOIeM, CBSI3aHHBIX C XMMUEH, TPOrHO3UPOBAHMS, aHAIN3a U
OIICHKH C TIO3UITUH IKOJIOTHYECKON 0€30MacHOCTH MOCJIECICTBUIM OBITOBOW M MPOU3BOICTBEHHOM
NEeSTEIbHOCTH 4eJOBeKa, CBS3aHHOM C XHWMHUYECKUM IPOU3BOJCTBOM, MCIIONB30BAHUEM U
nepepaboOTKOM BEIIECTB;

. yriayOJieHne TMpPeACTaBICHUH O HaydyHBIX METOJaX TO3HAHUS, HEOOXOIUMBIX JUIS
NpUOOpPETEHUs] YMEHUH OPUEHTUPOBATHCS B MUPE BEUIECTB U OOBSICHEHUS XMMHUECKUX SBIICHHIA,
MMEIOIINX MECTO B IPUPOJE, B MPAKTUUECKOMN AESITEIIbHOCTU U TOBCEAHEBHOM KU3HU.

B nnane peanm3anuu TEepBOOYEPEIHBIX BOCHUTATENBHBIX M Pa3BUBAOMINX (PYHKIIHIA
LEJIOCTHOW CHCTEMBI CpellHero o0Iiero oOpa3oBaHUS MpPU M3YYEHUH MpeaMeTa «XuUMHus» Ha
yIIyOJIEHHOM YPOBHE 0COOYIO aKTyallbHOCTh MTPHUOOPETAIOT TAKHE IICJIA U 3a/1a4H, KaK:

. BOCIIUTaHHUE YOSXKIEHHOCTH B TO3HABAEMOCTH SABJICHUH MPHUPOADBI, YBAKEHHUS K MPOLIECCY
TBOPYECTBA B 00JIACTH TEOPETUUYECKUX U MPUKIAIHBIX UCCIENOBAaHUI B XUMHUH, (HOpMHUpPOBaHHE
MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU;

. pa3BUTHE MOTHBAIMM K OOYYEHHUIO W TO3HAHHIO, CIIOCOOHOCTEH K CAaMOKOHTPOIIO M
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHMSI OOIIIEYETIOBEYECKIX [IEHHOCTEH;

. pa3BHUTHE MMO3HABATEIHHBIX HHTEPECOB, MHTEIUICKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEM
obOydJaronuxcsi, (HOPMUPOBAHHE y HHX CO3HATEIHHOTO OTHOIIECHUS K CaMOOOpa30BaHHUIO U
HETMPEPHIBHOMY OOPA30BAaHMIO KAaK YCIOBUIO YCIIEIIHON MPO(ecCHOHAIBHONW W OOIEeCTBEHHOU
NEeSITEIbHOCTH, OTBETCTBEHHOI'O OTHOILIEHHUS K CBOEMY 3/I0POBBIO M MOTPEOHOCTH B 30POBOM
o0pase K13HH;

. dbopMUpOBaHHE YMEHUW ¥ HABBIKOB Pa3yMHOTO MPHUPOAONOIL30BAHUS, PA3BHUTHE
IKOJIOTHYECKON KYIBTYpPhl, MPHOOPETEHHE ONbITa OOIIECTBEHHO-TIONIE3HOW SKOJIOTHYECKON
JeSATETbHOCTH.



OO6m1ee 9uCIIO YacoB, MPETyCMOTPEHHBIX ISl U3yYEHUs XUMHUHU Ha yri1yOJeHHOM YPOBHE
B 11 xmacce cocraBnsier 136 yacoB (4 yaca B HEJIEIIIO).

Coaepxanue o0yuenus B 11 kinacce

Teopemuueckue 0CHOGbL Xumuu

Atom. CocTaB aTOMHBIX siaep. XUMHUYeCKHil 3nemeHT. W3otomwl. Kopnyckynapho-
B0IHOBOU O0YANU3M, 0BOUCMBEeHHAsE npupoda snekmpona. CTpOEHUE SIEKTPOHHBIX 000JI0YEK
aTOMOB, KBAHTOBBIE YHCIA. DHEPreTUYeCKHe YpPOBHH U MOAYPOBHU. ATOMHBIE OpOUTAIIH.
Knaccudukanms XuMHUIECKUX 3JIEMEHTOB (s-, p-, d-, f~anemMeHThl). PacnipeneneHue IeKTpoHOB
[0 aTOMHBIM OpPOUTANAM, HPUHYUN MUHUMYMA dHepeuu, npunyun Ilaynu, npaeuno XyHoa.
DNeKTPOHHBIE KOHPHUTYpAIIUU aTOMOB 3JIEMEHTOB MIEPBOTO0—UETBEPTOTO NIEPHOIOB B OCHOBHOM U
BO30Y)XIEHHOM COCTOSIHHH, OSJICKTPOHHbIE KOH(UTYypaluu WOHOB. [lowamue 06 sHepauu
UOHU3AYUU, DHEP2UU CPOOCMEBA K 2NeKMPOHY. DIEKTPOOTPUIIATEITbHOCTb.

[lepuonuueckuii 3akoH u llepuonnueckas cucTeMa XHUMHUYECKHX  3JIEMEHTOB
H.N. Menneneea. CBsizb nepuoanvecKoro 3akoHa U llepronnyueckoil CUCTEMbl XUMHUUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOpUEU CTPOEHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOWCTB
XUMHUYECKHX 3JIEMEHTOB M OOpa3yeMbIX HUMH IMPOCTHIX U CIOKHBIX BEIIECTB MO TpyHnaMm Hu
nepuoaam. 3HaueHue nepuoanyeckoro 3akona /.M. Menneneesa.

XuMmunueckas CBsi3b. BUAbI XMMUYECKOW CBSI3U: KOBAJIEHTHAs, MOHHAs, METAJIMYECKas.
Mexanu3mbl 00pa30BaHUsI KOBAJCHTHOM CBSA3M: OOMEHHBIN M JOHOPHO-aKIENTOPHBIA. DHEPrHs
U JnvHa cBsa3u. [lonsipHOCTD, HANIPABIEHHOCTh M HACHIIIAEMOCTh KOBAJIEHTHOU CBsA3U. KpaTHble
cBs3u. BogopoaHas cBsizb. MeKMOJEKYIISIpHBIE B3AUMOACHCTBHUS.

BaneHTHOCTB 1 BaJleHTHBIE BOZMOKHOCTH aTOMOB. [ ubpuousayusi amomuuix opoumaneu.
CBsi3b DJIEKTPOHHON CTPYKTYPBl MOJEKYJI C WX TE€OMETPHUYECKUM CTpOEHHEM (Ha IMpuMepe
COEIMHEHUI 3JIEMEHTOB BTOPOI0 NIEPUOAA).

[IpencraBnene O KOMIUIEKCHBIX coeaMHEHHsX. (CoCTaB KOMIUIEKCHOTO HWOHa!
KOMILIEKCO0Opa3oBarenb, JUraHael. Koopounayuonnoe uucio. Homenxknamypa KOMnieKCHbIX
coeOduHenutl. 3Ha4YCHUE KOMILJICKCHBIX coequHeHni. [IoHsTrHe 0 KOOPIMHAIIMOHHON XUMHH.

BemectBa MONIEKYJISIPHOTO M HEMOJEKYJISPHOTO CTPOEHUS. THUIBl KPUCTAILTUYECKUX
pemETOK (CTPYKTYp) U CBOMCTBA BEILIECTB.

[TonsTre o nucnepcHbIX cucteMax. VicTuHHBIE pacTBOpPLL. [Ipedcmasienue o KoaIouoHbix
pacmeopax. CnocoObl BbIpaKEHHsSI KOHLIEHTPAllUd PAcTBOPOB: MaccoBasi [I0Ji1 BEIIECTBA B
pacTtBope, MOJSpHas ~ KOHUEHTpauus. HacpllleHHble W HEHaCBIIIEHHBIE  PACTBOPBHI,
pactBopuMOCTb. Kpucramtoruaparsl.

Krnaccudukanus u HOMEHKIATypa HEOPTaHUYECKUX BEIIECTB. |pUBUANBHBIC HA3BAHHS
OTJIENbHBIX MPEJICTABUTENCH HEOPTaHUYECKUX BEIIECTB.

Knaccupukanuss XMMHYECKHX peakiUii B HEOPraHMYECKOH W OpraHMYecKOd XUMHH.
3aKOH COXpaHEHUs MaccChl BEIIECTB; 3aKOH COXpaHEHUs M TMPEBpalICHUs JHEPruud Npu
XUMHUYECKHX peakuusx. TeruioBble A(QdEKTbl XMUMHYECKUX peakuui. TepMoxumMHuuecKue
YpaBHEHUS.

CKOpOCTh XMMHUYECKOH peaKIuu, €€ 3aBUCUMOCTh OT Pa3IMIHBIX (aKTOpPOB. [ oMOreHHbIE
U TeTeporeHHble peakuny. Katanus u kataau3aTtopsl.

OOparuMble ¥ HeoOpaTUMbIe peakuuu. XUMHUECKoe paBHOBecue. Koucmanma
Xumuyeckozo pasHogecus. PaKTOPbI, BIMSIONIME HAa IOJOKEHUE XUMHUYECKOIO PaBHOBECHS:
TEeMIIepaTypa, NaBJIEHUE M KOHLIEHTPALMK BEIIECTB, y4acTBYIOMMX B peakuuu. [Ipunmun Jle
[TaTense.
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OnexktponuTuyeckas auccouranusa. CunpHble U ciabbie dmaekTponuThl. CreneHb
muccouuanuu. HMounoe npoussedenue 600vl. Cpega BOMHBIX PacTBOPOB: KHUCIOTHAs,
HelTpanbHas, menodHas. Bogoponansiii nokasarens (pH) pactBopa. I'maponus coneil. Peakuun
HMOHHOTO OOMEHa.

OKHCIUTENbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb okucieHus. OKHUCIUTENb U
BOCCTaHOBUTENb. [Ipomecchl OKHCIEHUS M BOCCTaHOBJIECHHs. BakHeliine OKUCIUTENH U
BOCCTaHOBUTENIHU. MeTOJ] 37IeKTpOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILUIABOB BEIIECTB.

OxcnepumenmanbHvie Memoobl U3VUEHUs. 6eUleCE U UX NPe8paujeHuUll

Pasnoxxenne mepokcuia BoAOpoJa B MPUCYTCTBUU  KaTalu3aTopa, MOJENH
KPUCTAIMYECKUX PEMIETOK, MPOBEACHHUE pEaKlWii HOHHOTO OOMEHa, OMpEeleleHHE Cpebl
pPacTBOPOB C MOMOIIbIO HHIWKATOPOB, M3yYEHUE BIUSHUS PA3IUYHBIX (PAKTOPOB HA CKOPOCTH
XUMUYECKON PeaKkiUy U MOJIOKEHUE XUMUYECKOTO PABHOBECHSI.

Heopzanuueckas xumus

[Tonoxenne HemerauioB B Ilepmoanueckoil cucTeMe XHUMHYECKMX 3JIEMEHTOB
J.1. MenneneeBa 1 OCOOCHHOCTH CTPOCHHS WX aTOMOB. DU3HWUYECKHE CBONCTBA HEMETAJLJIOB.
AnoTponust HEeMETa/uIoB (Ha IpUMEpPe KUCIopoa, cepbl, hocdopa u yriepoaa).

Bomopon. [Monmyyenue, ¢puznyueckne 1 XMMHUYECKHE CBOMCTBA: PEAKIMU C METaUIaMUd U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ uapuasl. Tonaugnsie snemeHmul.

lanmorensr. Haxoxxnenue B mpupoje, CrocoObl MOMydeHUs, (PU3NUecKue U XUMHYECKHUE
cBoricTBa. ['asoreHoBonOpoabl. BakHenme KUCIOPOACOAEPKAIIUE COCIMHEHUS TaJOTCHOB.
JlabopaTopHble ¥ MPOMBIIUICHHBIE CIIOCOOBI MOTYYeHUs TajoreHoB. [I[puMeHeHNe rajJoreHoB U
UX COCOUHEHUN.

Kucnopon, o3oH. JlabopaTopHble W MPOMBIIIJICHHBIE CIIOCOOBI MOJYYEHHUS] KUCIOPOJa.
®dusznyeckue W XHMMHYECKME CBOWCTBA W IPHUMEHEHHME KHCIopoJa M o30Ha. OKcuasl U
MEPOKCH/IBI.

Cepa. Haxoxxnenue B NpupoJe, CHOCOOBI MOJIyueHUs, (pu3nveckue M XUMHUYECKHE
cBoiictBa. CepoBopopon, cynbduasl. Oxcun cepsl (IV), okcun cepol (VI). Cepuucras u cepHas
KUCTOTHI U uX coiu. OCOOCHHOCTH CBOHCTB CEpHOM KHCIOTHL. llpuMeHeHue ceppl U eé
COEIMHEHUM.

A3zor. Haxoxaenuwe B TpHPOJAE, CIOCOOBI MONYYCHHS, (PUINUYECKUE U XUMUYECKHUE
cBoMcTBAa. AMMHaK, HUTpUIbl. OKcHIbl a30Ta. A30THCTasi M a30THAas KUCIOTBI U HUX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCIOTHI. [IpuMeHeHue a3oTa W ero coeAuHeHUiH. A30THBIC
yIoOpeHusI.

®dochop. HaxoxaeHnune B mpupojie, CrocoObl MOJydeHHs, (PU3NUECKUEe U XUMHUYECKHE
cBoiictBa. Pochuasl u ¢ochun. Oxcuabl Qocdopa, ¢ochopHas kuciaota U €€ CONH.
Memadghocpopnas u nupoghocgpopnas xuciomol, gocgopucmas u gocghoprnosamucmasn
kucromut. [Ipumenenue ¢pocdopa u ero coeaunenuii. ochopusie ya1o0peHus.

VYrnepon, HaxoxkiaeHue B mpupone. AumorpomHble Momupukanuu. Duznueckue u
XUMHUYECKHE CBOMCTBA IMPOCTHIX BEIIECTB, 00pa3oBaHHBIX yriepoaoM. Oxcup yriepona (I1),
okcun yriepona (IV), yrompHas kucnora u e€ conu. AKTUBHUPOBAHHBIA YTOJb, adcopoyus.
Dynnepensl, epaghen, yenepoonvie Harompyoku. IlpuMeHeHNE TPOCTHIX BEIIECTB, 00pa30BaHHBIX
YIJIEPOJIOM, U €T0 COCTUHEHUN.

Kpemuuii. HaxoxxaeHue B mpupoje, CrocoObl MOMydeHus, GU3NIECKUE U XUMUYECCKHE
cBoiictBa. Okcup kpeMHuus (IV), kpeMHueBas Kuciaora, CUIMKaTel. [[puMeHeHne KpeMHus U ero
coeauHeHuil. CTEKII0, €ro nojy4eHue, BUJIbl CTEKJIA.



[Tonoxenne wmeramoB B Ilepuoguyeckoil cucteMe XMMHYECKHX — 3JIEMEHTOB.
Oco0OeHHOCTH CTPOEHHUS DIEKTPOHHBIX O000JI0YeK aTOMOB MeETaIoB. Pacnpocmpanenue
XUMUYECKUX DNIeMEeHMOG-Memanios 8 semHol kope. OOmue (u3nyeckre CBOMCTBa METALIOB.
[Ipumenenne MetaioB B ObITY U TexHUKe. CIIJIaBbI METAIIIOB.

DNEKTPOXUMHUYECKUN psifi HampspKeHUH wMetauioB. OOmue CcrnocoObl IMOJydeHUs
METaJUIOB: TUAPOMETAIUTYPIHsl, MUPOMETAJUTYPIHus, dNekTpomeTamutyprus. [lonarue o koppo3un
MeTai1oB. CriocoObl 3aIUTHI OT KOPPO3HH.

OO6mras xapaktepuctuka MetauioB [A-rpynnel [leprogudeckoit CHCTEMBI XHMHUYECKUX
anemMeHTOB. Hatpuit u xanuii: monyuenue, pu3nueckue U XUMUYECKHE CBONCTBA, MPUMCHECHHE
MPOCTHIX BEHIECTB U UX COCAUHEHUH.

O6mras xapakrepructuka MetayuioB IIA-rpynmnel [leproanyueckoil CUCTEMBI XMMUYECKUX
BJIEMEHTOB. MarHuiéi W KajblMid: TMoJlydyeHHe, (U3NYecKrue M XUMHYECKHE CBOICTBA,
MPUMEHEHHE TTPOCTHIX BEIIECTB U X coenuHeHuH. JKECTKOCTH BOMBI U CIIOCOOBI €€ YCTpaHEHUSI.

AOMUHMI: TOTyYeHne, GU3NUecKrue U XMMHYECKHE CBOMCTBA, MPUMEHEHHE TPOCTOTO
BEIIECTBA M €ro coeAWHEHUH. AMQOTepHBIE CBOWCTBA OKCHJA W THUIPOKCHAA ATFOMUHUSA,
TUAPOKCOKOMIUIEKCHI aTFOMUHMUS.

OO6mras xapakTtepucTuka MeTaioB moOouHslx moarpynmn (b-rpynm) Ilepuommyeckoit
CHUCTEMbI XUMHYECKUX 3JIEMEHTOB.

dusnyueckre 1 XMMUYECKHE CBOMCTBA XpoMa M ero coequHeHud. OKCUIbI U THAPOKCHIBI
xpoma (II), xpoma (III) u xpoma (VI). Xpomatsl U IUXpPOMATHI, UX OKUCIUTEIbHBIE CBOWCTBA.
[Tonyuenue u npumMeHeHue XpoMma.

Ou3nyeckue M XMMHUYECKHE CBOWCTBA MapraHila M €ro coeauHeHuil. Baxuenmue
coemuaeHust mapranmna (II), mapranma (IV), mapranna (VI) u mapranma (VII). Tlepmanranar
KaJINsl, €r0 OKUCIINTEIbHbIE CBOWCTBA.

Ou3nYecKre U XMMUYECKUE CBOMCTBA Xkeje3a U ero coequHeHnil. OKCuabl, TUAPOKCUIII
u conu xkene3a (I1) u sxenesa (I1I). [Tomydyenne n npuMeHEHUE Kee3a U €ro CIUIaBOB.

dusznueckue M XUMHYECKHME CBoOWcTBA Meau U e€ coeauHeHuil. [lomyueHue u
MPUMEHEHUE MEU U €€ COeTMHEHUN.

[Munk: momyudeHue, (U3MYECKHEe M XHUMHYECKHE CBOWCTBAa. AMQOTEpHBIE CBOMCTBa
OKCHJAa M THUAPOKCHIA IIMHKA, THAPOKCOKOMIUIEKCHI LHMHKA. [IpuMeHeHHe LHMHKa MU €ro
COCIUHEHUN.

OxcnepumenmanbHvie Memoobl U3VUEHUs 6eULeCNg U UX NPEe8paujeHull

N3yuenne oO0pa3iioB HEMETAIOB, TOpeHHE cephl, ¢ocdopa, Keme3a, MarHus B
KHCIIOPOJIE, W3YYEHHE KOJUIEKIMH «MeTalipl M CIUIaBb», B3aUMOJEHWCTBUE ILEJIOYHBIX H
HIEJIOYHO3EMEIbHBIX METAUIOB C BOAOW (BO3MOXXHO HCIOJIb30BAaHUE BHUAEOMATEPUATIOB),
B3aUMO/ICHCTBUE LIMHKA U JKeJie3a C PaCTBOPAMH KHUCIIOT U IIEJI0UYel, KaUeCTBEHHBIE PEaKIIUU HA
HEOPraHWYECKHE AaHHOHBI, KaTHOH BOJOPOJA M KAaTHOHBI METAJJIOB, B3aUMOJCHCTBUE
TUAPOKCUIOB QJIIOMUHUS M IIMHKA C PAacTBOpPaMHM KHUCIOT U  LIEJNOYEH, pelleHHue
SKCIIEPUMEHTANBHBIX 3a/1a4 1o TeMaM «[ anmorens», «Cepa u e€ coenuHeHus», «A30T u pocdop
U X COEeIMHEHUs», «MeTaJulbl IIaBHbIX HOArPYII», «MeTamibl HOOOUHBIX MOATPYIIID.

Xumusn u ncuszno

Ponp xumMuu B o0ecriedeHny yCTOWYMBOTO pa3BUTHS dyenoBedecTBa. [IoHATHE 0 HAYUHBIX
METO/JAaX T[IO3HAHMSI M METOJOJIOTMM HAy4yHOro wuccieioBaHus. HaydHble DpUHIUIBI
OpTraHU3aIi XUMUYECKOTO MPOU3BOACTBA. [IpOMEBINIIIEHHBIE CITOCOOBI MOYUYECHUS BaKHEHIIHX
BEILECTB (HAa MpUMEpPE MPOU3BOACTBA AMMHUAKA, CEPHOM KUCIOTHI, MeTaHoa). [IpoMblliieHHbIE
CIoCcOOBI MOJTYYCHHS] METANIOB M CIUTABOB. XUMHUYECKOE 3arps3HEHHE OKPYXKAIOIMIeH Cpelbl U



ero mocnenacTBus. IIpobiema nepepabomru omxo008 u nOOOYHBLIX NPOOYKkmos. Poinb XuMuu B
o0ecrevYeHnr YHEPreTHUeCKOol 6e30MacHOCTH. [Ipunyunsvt «3e16HOU XUMuuy.

Xumus U 310poBbe uyenoBeka. JlexkapcTBeHHbIE cpencTsa. lIpaBuima ucnosib30BaHUs
JIEKapCTBEHHBIX MpenapaToB. Poib XUMUU B pa3BUTHH METUIHBIL.

XuMUs MHIIA: OCHOBHBIE KOMIIOHEHTHI, TUIIEBbIE J0OaBKHU. Ponb Xxumun B obecriedeHun
MUIIEBON OE30MaCHOCTH.

Kocmernueckne u mapdromepubie cpenctBa. beitoBas xumus. IlpaBuna Ge3omacHoro
HCIOJIb30BaHUs MIPErnapaToB ObITOBOM XMMUH B MIOBCEAHEBHON KU3HU.

XUMHS B CTPOUTEITHCTBE: BAXKHEHUIIINE CTPOUTEIIbHBIE MaTepHAITBI (IIEMEHT, OETOH).

XuMus B CeIbCKOM X03s1icTBe. OpraHnyecKrue 1 MUHEPATbHBIE YIOOPCHHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHalibl, KPaCKU, CTEKJIO, KepaMuka. Mamepuansi
0714 21ekmponuxu. Hanomexnonozuu.

Pacuémmnule 3a0auu

Pacuérpr: macchl BemiecTBa Wi 00bEMa ra3oB MO HM3BECTHOMY KOJMYECTBY BEIECTBA,
Macce Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIHUX B PEAKIIMU BEIIECTB, MacChl (00BEMA, KOJIMUECTBA
BEIIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO W3 BEHIECTB HMMEET NPUMECH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJAYKTAa peaklUH, €CId OJAHO U3 BELIECTB JaHO B BUJE pacTBOpa C
OnpeAcNEHHOM MacCOBOM JIOJIEd PAaCTBOPEHHOIO BEILIECTBA, MACCOBOW JOJIM W MOJISIPHOMU
KOHI[EHTPAIlMU BEIIECTBA B PACTBOpPE, JOJH BBIXOJAa MPOJIYKTa PEAKIUU OT TEOPETHUYECKU
BO3MO>KHOTO.

IlnanupyemMble pe3yJibTaThbl OCBOCHHS NPOIrPaMMBbI 10 XMMHUHM HA YPOBHE CpeIHero
0o01ero oOpazoBaHus

JIuunocmmuule pesynomamal

B cooTBeTcTBUM € CHUCTEMHO-IEATEIBHOCTHBIM MHOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yNbTaTOB OCBOCHUSI TpeaMeTa «XHUMHs» Ha YpOBHE CpelHero oOmero oOpa3oBaHUs
BBIJICTICHBI CJICTYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYAIOUTUMUCS POCCUICKON TparKIaHCKOU
UJECHTUYHOCTH; TOTOBHOCTb K CaMOPA3BUTHUIO, CAMOCTOSTEIBHOCTM M CaMOOIIPEIEIICHUIO;
HaJlM4Me MOTHBAIMM K  OOY4YeHHIO; TOTOBHOCTb M  CIIOCOOHOCTH  OOy4aroImuxcs
PYKOBOJICTBOBATHCSI MPHUHSTHIMU B OOIIECTBE MpaBWIAMH M HOPMaMHu MOBEACHUS;, HAIUYUE
MIPABOCO3HAHUS, IKOJOTHUYECKON KYJIbTYpbI; CIIOCOOHOCTh CTaBUTh IEJIM M CTPOUTDH KU3HEHHbBIE
IUJIaHBI.

JInuHOCTHBIE pe3yIbTaThl OCBOCHHUS MPEeAMETa «XUMHUSD» OTPaXkaloT cHOPMUPOBAHHOCTD
OTIbITa [MO3HABATEIBHON U MPAKTHUECKOHN JEATEIHHOCTH 00YYaIOIIMXCS B MPOLECCEe pean3aluu
00pa30BaTeNbHON JAESITEIbHOCTH.

JIMuHOCTHBIE PE3yabTaThl OCBOCHHS MpEeaMeTa «XUMUS» OTPaxaroT c(HOPMHUPOBAHHOCTD
OTIbITA TMO3HABATENILHON U MPAKTUUECKOH JEATEIbHOCTH 00YYaIOUINXCS B TPOLIECCe peaTn3aliu
00pa30BaTeNbHON AEATEIBHOCTH, B TOM YHUCIIE B YACTH:

1) rpax1aHCKOro BOCIIMTAHUSA:

OCO3HaHHUS 00YYaIOIIMMHUCS CBOMX KOHCTHTYI[MOHHBIX MpPaB M 00S3aHHOCTEH, YBaXKEHUS
K 3aKOHY U IPaBOIOPSIKY;

MIPEACTABJICHUS O COLMAIBHBIX HOPMAax M IpaBWIaX MEXIJIMYHOCTHBIX OTHOIICHHH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM NESITEILHOCTH MPU CO3/1aHUM YUEOHBIX IPOCKTOB,
peleHnH yueOHbIX U M03HaBaTEIbHBIX 33/1a4, BHIIOJHEHUH XUMHUYECKUX IKCIIEPUMEHTOB;
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CIIOCOOHOCTH TOHHMMATh W TPUHUMAThb MOTHUBBI, HaMEpPEHUS, JIOTMKY M apryMEHTBI
JPYTuX MpU aHAU3€ PAa3IMYHBIX BUJIOB YU€OHOH IEeSTENbHOCTH;

2) NaTpUOTUYECKOIO BOCIIUTAHHUSA:

[IEHHOCTHOTO OTHOLICHHA K HCTOPUYECKOMY W HAyYHOMY HACJIEIUIO0 OTEYECTBEHHOU
XUMUH;

yBaXKEHHsI K IPOLIECCYy TBOPUECTBA B OOJIACTH TEOPUU U MPAKTUYECKOTO MPUIOKEHHS
XUMHH, OCO3HaHUS TOTrO, YTO JaHHBIE HAYKH €CTh pe3yJbTaT AJIUTENbHBIX HaOII0JCHUIM,
KPOTOTJIMBBIX 3KCIIEPUMEHTAIIbHBIX TOUCKOB, MOCTOSSHHOTO TPYy/Ja YYEHBIX U MTPAKTUKOB;

MHTEpeca W TI03HABaTEeNIbHBIX MOTHBOB B TMOJIYYEHMH U TMOCIEAYIONIEM aHallu3e
UH(OPMALIUU O IEPEIOBBIX TOCTHKCHUSIX COBPEMEHHOM OTEUECTBEHHOW XHMUH;

3) IyXOBHO-HPABCTBEHHOTO BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, STHUECKOTO MOBEICHHS;

CIOCOOHOCTH OIIGHMBATh CHUTYallMM, CBSI3aHHbIE C XUMHYECKUMH SIBJICHUSMHU, U
IPUHUMATh OCO3HAHHBIE PEIIECHUS, OPUEHTHPYSICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE TMOBEIEHUE W IOCTYNKH CBOUX TOBApUIIEH C MO3UIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € YIYETOM OCO3HAHHUS MOCIIECJCTBHUI MOCTYIKOB;

4) dopMHUpOBaHUS KYIbTYPHI 3A0POBBS:

MOHMMAaHMs IIEHHOCTEH 370poBOro u Oe3zomacHOro obpasa KHM3HHM, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXHUYECKOMY 3/10POBBIO;

coOnroieHns mpaBuil 0E30MacHOTO OOpalIeHusi ¢ BEIIeCTBAMH B OBITY, MOBCEIHEBHON
YKU3HU, B TPYIOBOU IEATEIHHOCTH;

MOHUMAHMUS LIEHHOCTH TMpPaBWi HHAWBUIYATBHOTO M KOJIJIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOKAIOIIUX 30POBbIO U KU3HU JIOJCH;

OCO3HAHUS TOCJEJICTBUN W HENPHUATHS BPEAHBIX NMPUBBIUEK (YHOTPEOIEHUS aaKOToJs,
HAapKOTUKOB, KypEHUs);

5) TpyZ1IOBOTO BOCIIUTAHUS:

KOMMYHHKAaTHBHOMH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEOBATENLCKOM JEsITeIbHOCTH,
0O0IIeCTBEHHO TOJIE3HOM, TBOPUYECKOI U APYTrUX BUAAX JAEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B pEIICHUH MPAKTUYECKHX 3a/1a4 COLHaJbHOU
HaIPaBJICHHOCTH (B paMKaX CBOETO Kjiacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY HM3y4eHHUIO Impodeccuil pa3inyHOro pojia, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS MTPEIMETHBIX 3HAHUH M0 XUMHUU;

YBaXKeHHUsI K TPYLY, JIOASM TPyAa U pe3yjbTaTaM TPYIOBOM AESITEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOODY WMHIUBUAYAJbHOW TPaeKTOpUU OOpa30oBaHHUA,
Oyaymielt mpodeccun U peanu3anuy COOCTBEHHBIX KM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB M MOTPEOHOCTEH 00IIECTBa;

6) 9KOJIOTUYECKOTO BOCIIMTAHNS

HKOJIOTHUYECKHU 11eJIeCO00Pa3HOro OTHOILIEHHS K MPUPOJIE KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

MMOHUMAaHHUS TJI00aTbHOTO XapaKTepa HKOJIOTMYECKUX MPo0ieM, BIUSHUS SKOHOMUYECKUX
MPOIECCOB HA COCTOSIHUE MTPUPOJTHOMN U COLIMATILHOM CpEIbI;

0CO3HaHMS HEOOXOAUMOCTH HCIIOJIb30BAHMS TOCTIXKEHUH XUMHHU ISl PELICHNs BOIIPOCOB
palMoHaIFHOTO IPUPOAOIOIH30BAHNUS;
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AKTUBHOT'O HEMPUATHS NEHUCTBUH, NMPUHOCIIIMX BPEd OKPYXKAIOUIEH MPUPOIHON Cpee,
YMEHUSI TPOTHO3UPOBATh HEOIArONMPHUATHBIE SKOJIOTUYECKUE MOCIEICTBUS MPEANPHHUMACMBIX
JEUCTBUN U NPEJOTBPALLATD UX;

HAIMYUS PA3BUTOTO JKOJOTUYECKOTO MBIIIICHHS, JKOJOTHYECKOH KYJIBTYpHI, OMBITA
NeSITEIbHOCTH  9KOJIOTUYECKOM  HampaBlIEHHOCTH, YMEHHsI PYKOBOJCTBOBAaTbCS MMM B
MO03HABATEIbHON, KOMMYHUKATUBHON U COLIMAJIbHON MPAKTUKE, CIOCOOHOCTH M YMEHUSI aKTUBHO
MPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuu;

7) HEHHOCTH HAYYHOTO MMO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY YPOBHIO pa3BUTHUA HAyKH H
00I11eCTBEHHOH MPAKTHKHY;

MOHUMAaHUS CHenu(PUKN XUMHUU KaKk HayKW, OCO3HaHus €€ poilu B (hopMHpOBaHUH
palMoOHAILHOTO HAYYHOTO MBIIIJICHHS, CO3AaHNUHU LIEJIOCTHOTO MPEICTABICHUS 00 OKpYKaloLleM
MHUpE KaK O €IMHCTBE MPUPOIBI M YeNOBEKa, B MO3HAHUHM MPUPOJHBIX 3aKOHOMEPHOCTEH H
pelIeHnr MpobiieM COXpaHEeHUsI MPUPOAHOTO PABHOBECHS;

yOexxAEHHOCTH B 0CO00I 3HAUMMOCTH XUMHH JUIsl COBPEMEHHOH LMBWIM3ALMU: B €€
T'YMaHUCTUYECKON HaIpaBICHHOCTH W BAXKHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOMN
KYJIBTYpBI, B pEIIEHUH II100abHBIX MTPOOJIEM YCTOHYMBOTO PAa3BUTHS YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHYECKON, THUIIEBOW H JKOJIOTMYECKOW O€30MacHOCTH, B PA3BUTUU MEIUIUHBI,
00eCTeYeHN! YCIOBHM YCIICIIHOTO TPY/Aa U 3KOJIOTMYECKH KOM(POPTHOM KU3HHU KaXKJI0TO YJeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PaMOTHOCTHM: IIOHMMAaHMsI CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIIOJIb30BATh IMOJIy4aeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUNA OKPYXKAIOIIEr0 MHUpPa M MPOUCXOISAIIMX B HEM H3MEHEHMI,
YMEHHUsI 1eJaTh 000CHOBAaHHbBIE 3aKJIIOUEHHUS HA OCHOBE HAyYHBIX ()aKTOB M MMEIOIIMXCS JaHHBIX
C 1IeJIBIO MOJIYYEHHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XUMHYECKUE 3HAaHUS [JJIs  pelIeHUs
po0JieM B pealTbHBIX )KHU3HEHHBIX CHTYAIIHSIX;

HHTEpEca K MO3HAHUIO, UCCIEA0BATEIBCKOM IEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYCHHMIO HOBBIX 3HAHUH TI0 XUMUU B COOTBETCTBUU C >KHU3HECHHBIMHU
MOTPEeOHOCTSAMU;

WHTEepeca K OCOOCHHOCTSM Tpyla B pasInuyHbiX cdepax mpodeccrnoHanbHON
NEeSITEIbHOCTH.

Memanpeomemmnule pe3yibmamot

MeramnpeaMeTHble pe3yabTaThl OCBOCHHUS MPOTpaMMbI MO0 XMMHUU Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BKIIIOYAIOT:

3HaYUMBIC NI (DOPMHUPOBAHHSI MHUPOBO33PEHUS OOYJAIOIIUXCS MEXIUCIUTIINHAPHEIC
(MeXnpeIMeTHbIC) OOIICHAYYHBIE TIOHATHS, OTPAXKAIOIINE [[ETOCTHOCTh HAYYHOW KapTUHBI MUPa
U crenuuKy METOI0B O3HAHUS, UCIIOIb3YEMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BELIECTBO,
SHEprus, SBJCHHE, MPOLIECC, CUCTeMa, HayyHbId (DaKT, MPUHIIMIL, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHsl, UCCIeI0BaHUE, HAOI0IeHNEe, U3MEPEHUE, SIKCIIEPUMEHT U JIpYTHE);

yHHUBEpcaJbHble  y4eOHble  JeilcTBUS  (IO3HABaTelbHblE,  KOMMYHUKATHUBHBIE,
perynsTHBHbIE), obecreunBamomme (GopMupoBaHue (YHKIMOHATBHOW T'PAaMOTHOCTH |
COLIMAIbHOM KOMIETEHIIMH 00y4aromuxcs;
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CHOCOOHOCTh ~ OOy4aroUmIMXcs  HMCIOJb30BaTh  OCBOEHHBIE  MEXKIUCLUUIIIMHAPHBIE,
MHUPOBO33PECHUYECKUE 3HAHUS M YHUBEpCAJIbHbIC YydeOHBIC ACHCTBHS B IO3HABATEIBLHOU U
COLIMAJIbHOM IIPAKTHKE.

MeTtanpeaMeTHbIle Pe3yNbTaThl OTPAXKAIOT OBJIAJICHUE YHHUBEPCATHHBIMU YYCOHBIMH
MO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICUCTBUSMU.

Ilo3nasamenvnvle ynugepcanvHule yueoHvle Oeiicmeus

ba3oevie nozuueckue oeiicmeusn:

CaMOCTOSITENTBHO (DOPMYIIMPOBATh 1 aKTyaIM3UPOBaTh POOJIEMY, paCCMaTpUBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENH ACATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUHM WX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI AEATEIHLHOCTH C MOCTABICHHBIMU LEISIMU;

WCIIONb30BaTh MPU OCBOCHMM 3HAHMM TPUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICISTH
XapakTepHble TMPU3HAKKM TOHATHUH W YCTAaHABIMBATh MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIINE OHITHS JJIsl OOBSICHEHUS OT/ACIBHBIX (PAKTOB U SBIICHUM;

BBIOMpATh OCHOBAaHUSA M KPUTEPUHM Ui KiIacCU(UKAIMK BEIIECTB M XUMHUYECKUX
peaKIuii;

YCTaHABJIMBATh IPUYNHHO-CIIECTBEHHBIE CBA3U MEX1Y U3YyYaEeMbIMU SIBJICHUSMM;

CTpPOUTH JIOTUYECKUE pacCyXIeHusi (MHAYKTUBHBIC, JEIyKTHBHbIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUSIX, (OPMYIUPOBATH
BBIBO/IbI U 3aKJIIOYEHUS;

MIPUMEHATH B MPOLIECCE MO3HAHUS UCTIOIb3YEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJIEJIH, IPe0O0Pa30BBIBATH MOICIHHBIC IPEICTABICHUS — XUMUYCCKUI 3HAK (CHIMBOJ) SJIEMEHTA,
XuMuueckas (opMmyna, ypaBHEHHE XHUMHUYECKOM peakluu — TpU pelIeHuH Y4eOHBIX
MIO3HABATENIBHBIX U IMPAKTHYECKUX 3a]a4, MPUMEHITh HAa3BaHHBIE MOJCIIbHBIC IPEICTaBICHUS
JUISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB U XUMHYECKUX PEAKIIHI.

bazoevie uccnedosamenvckue oeiicmeus:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOI'O ITO3HAHUS BELIECTB U XMMUYECKUX PEAKIUN;

dbopMynupoBaTh IEMM W 3aJa4dl UCCICJOBAHMS, WCIONH30BaTh TIOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
1Tt QOPMUPOBAHUS THIIOTE3BI IO MPOBEPKE MPABUITHBHOCTH BBICKA3bIBAEMBIX CY)KIICHUI;

BJIAJICTh HaBbIKAMU CaMOCTOSITEJIbBHOTO IJIAHUPOBAHHUS M MPOBEACHUS YYCHUUYECKUX
9KCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUSI HAOIOIAaTh 32 XOJIOM IpPOIEcca, CaMOCTOSATEIbHO
MIPOrHO3UPOBATh €ro pe3yibTaT, (OopMYyIUpoBaTh OOOOLIEHUS U BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIEIOBAHMS, COCTABIATh OOOCHOBAHHBIA OTYET O MPOIEIaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHUECKOW HCCIeIOBaTEeIbCKOW M TPOEKTHOH JesTeIbHOCTH,
MPOSIBIISATE CIHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIBHOMY TIIOMCKY METOIOB pEIIeHUs
MPaKTUYECKUX 33/1a4, IPUMEHEHUIO Pa3IUYHBIX METO/I0B MTO3HAHMUSL.

Paboma c ungpopmayueii:

OPUEHTUPOBATHCS B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-IOMYJIApHAs
JauTepaTypa XHMHUYECKOrO COJAEp)KaHMs, CIpaBOYHble Tmocobus, pecypcbl HHTepHera),
aHAIM3UPOBATh HH(MOPMALIMIO PA3NUYHBIX BHUIOB U (QOPM TMpenCTaBICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEPOTUBOPEYUBOCT;

(dbopMynUpOBaTh 3aMpOChl U MPUMEHSTh PA3IUYHBIE METOJBI NPHU TIOUCKE U OTOOpE
uHpOpMaIIMK, HEOOXOAUMOH JIJIsl BBIIOJTHEHUS YUeOHBIX 3a7a4 ONPeAeNEHHOTO THTIA;

MPHOOPETATh OMBIT UCIMONB30BaHUS WH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JIMYHBIX IOMCKOBBIX CUCTEM;
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CaMOCTOSATENIHO BBIOMPATh ONTUMATIBHYIO (opMy TIpeAcTaBieHUs HHPOpMaIUK (CXEMBI,
rpaduKy, TuarpaMMsl, TaOJIHIIBI, PUCYHKH U JPYyTHE);

UCTOJb30BAaTh HAYYHBIN S3bIK B KauyeCTBE CpEACTBa MNpH paboTe € XUMHYECKOU
uHpoOpMaluell: MPUMEHATh MEXIpeaAMeTHbIe ((U3NYecKue M MaTeMaTHUeCKUE) 3HAKU H
CHUMBOJIBI, (popMyIibl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIO0JIb30BaTh 3HAKOBO-CUMBOJMYECKHE CPEICTBA HATJISTHOCTH.

Kommynuxamuensle ynusepcanbhole yueoHvle 0eiicmeus:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYKJaeMON TeMbI B XOJI€ AUaiora U/Uiu TUCKYCCHH,
BbICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM MPEMAJIOKEHUS OTHOCUTEIBHO BBIMTOJHEHUS
MPEUI0KEHHOM 3a/1a4u;

BBICTYINATh C MpE3EHTAlUEH Pe3ylnbTaTOB MO3HABATEILHONW EATEIIbHOCTH, MOTYYESHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPU  BBINOJHEHHUM XUMHUYECKOTO
HKCIIEPUMEHTA, MPAKTUUYECKOM paboThl MO HCCIIEAOBAHMIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro mpoekTa, U (OpMyIUpOBaTh BBIBOJABI IO pe3ylbTaTaM IPOBEAEHHBIX
UCCJIEIOBAaHUM MyTEM COTJIACOBAHUS MO3ULIUHI B X0/€ 00CYX/IeHUsI U OOMEHAa MHEHUSIMH.

Pecynamuenvie ynugepcanvnsle yueonvle 0eiicmeus

CaMOCTOSITENIFHO TJIAHUPOBATh M OCYLIECTBIIATH CBOIO MO3HABATENIbHYIO ACSTEIBHOCTD,
onpenenss € Ienu W 3aJaud, KOHTPOJIMPOBATH M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBAThH
npeUiaraéMblii arOpUTM JICHCTBHI NPU BBIMOJHEHUH YYEOHBIX M HCCIEIOBATENbCKHX 3a/1ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CITOCOO MX pPEIIeHHs ¢ YUETOM IMOJIyYE€HUS] HOBBIX 3HAHHH O
BEIIIECTBAX U XUMUUECKUX PEAKIMAX;

OCYILIECTBIISITH CAMOKOHTPOJIb JIEATEIbHOCTH Ha OCHOBE CaMOaHaln3a U CaMOOLICHKH.

[IpenmerHbie pe3ynabTaThl OCBOCHHSI MPOrpaMMbl MO XMMHUHM Ha YIriyOJEHHOM YpPOBHE Ha
YPOBHE CpemHEero o0Imero oOpa3oBaHMs BKIIOUAIOT CHENU(UYECKUE Ui Y4eOHOro mpeaMera
«XUMHSD» HaAydyHbIE 3HAHUS, YMEHHMA U CHOCOOBI JEWCTBUII MO OCBOEHUIO, MHTEPIPETALUH U
npeoOpa3oBaHUI0 3HAHUMN, BHUIbl AEATEIBHOCTH MO MOIYYEHHUIO HOBOTO 3HAHUSI U IPUMEHEHHUIO
3HAHUN B PA3JIMYHBIX YYEOHBIX CUTYAIIUSX, a TAK)KE B PEATbHBIX )KU3HEHHBIX CUTYALUAX, CBSI3aHHBIX C
XuMHeH. B mporpamme o XumMuu npeIMeTHbIE Pe3yIJIbTaThl IPEACTABICHBI 10 TOJaM W3y4eHUSI.

IlIpeomemmnuie pesynomamaol

[IpenmetHble pe3yabTaTbl OCBOGHUS Kypca «OOmas M HeOpraHudecKas XUMHs»
(11 kaacc) oTpaxaror:

chOPMUPOBAHHOCTh  TMPEIACTABICHUN: O  MaTepualbHOM  €OUHCTBE  MUDA,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTHU SIBJICHUM MPUPOJIBI, O MECTE M 3HAYEHUU XUMHUH B CHCTEME
€CTECTBEHHbIX HayK M €€ poiHu B 00eCrneYeHHH yCTONYMBOIO Pa3BUTHS, B PEIICHUU MpoOiieM
IKOJIOTHUYECKOH, SHEPTeTHUECKON M MUIIEBON OE30MMaCHOCTH, B Pa3BUTUU MEIUITUHBI, CO3IaHUN
HOBBIX MAaTEepHaJOB, HOBBIX HCTOYHMKOB JHEPIUH, B O0OECIEUYEHUH PAIOHAIBHOTO
IPUPOONOIB30BaHUSA, B POPMUPOBAHUN MUPOBO33PEHHS U OOIIEH KYJIbTYPHI UCIIOBEKA, a TAKXKE
HKOJIOTUYECKH 0OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 370POBBIO U MIPUPOIHOM Cpee;

BJI/ICHUE CHUCTEMOM XMMHMYECKUX 3HAaHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIiue
MOHSTHUS — XUMUYECKUN AJIEMEHT, aToM, SIIPO aToMa, U30TOIbI, AJIEKTPOHHAS 000J0YKa aToMa,
s-, p-, d-aTOMHBIE OpOMTAIM, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aToMa, THOpUIU3aIivs
aTOMHBIX oOpOWTaneil, MOH, MOJEKyJla, BaJE€HTHOCTb, 3JIEKTPOOTPUIATEILHOCTb, CTENEHb
OKHCIICHHs, XHMMHUYECKas CBs3b (KOBaJCHTHAas, HMOHHAs, MeETaJUIMYecKas, BOJOpOJHAs),
KpUCTAJNTMYECKasl peIéTka, XMMUYECKas pEeakius, PacTBOP, AJICKTPOJIMUTHI, HEIIEKTPOJIHTHI,
ANIEKTPOJIUTUYECKAsT  JHCCOLMALMS, CTENeHb IUCCOLMAlMM, BOJOPOJHBIN  IOKa3aTrelb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIJIOBOM 3(PPEKT XMMHUECKON PEaKIuH, CKOPOCTh XUMHUECKOM



13

peakuuy, XUMHUYECKOE paBHOBECHE, TEOPUU M 3aKOHBI (TEOpPHS AIEKTPOIUTUYECKOM
auccounranuu, nepuoanyeckui 3akon .M. MenzaeneeBa, 3aKOH COXpPaHEHHsS] MacChl BEILECTB,
3aKOH COXpaHEHUs U MPEBPALIEHUS SHEPTUM MPU XUMHUYECKUX PEAKIHSIX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JEUCTBYIOUIMX MaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHH A3BIK XUMUH,
MHUPOBO33PEHUYECKUE 3HAHUS, JIeXKAlMe B OCHOBE IOHMMAHHUS NPUYMHHOCTH M CHUCTEMHOCTHU
XUMUYECKHUX SBJICHWI; COBPEMEHHBIC IMPEICTABICHUS O CTPOCHHM BEIIECTBA HAa ATOMHOM,
WOHHO-MOJIEKYJISIPHOM M HAJMOJIEKYJSIPHOM YPOBHSX; IPEICTaBICHUS O MeXaHU3Max
XUMUYECKUX pEakUuid, TEPMOAMHAMMYECKUX W KHHETHYECKUX 3aKOHOMEPHOCTAX HX
NPOTEKaHUs, O XHMMHYECKOM DPaBHOBECHM, pPACTBOPAX H  JUCHEPCHBIX CHCTEMaX;
(aKTOJIOrHUECKUE CBEJICHHS O CBOMCTBAX, COCTaBe, MOJYYEHUH M 0€301aCHOM HCIOJIb30BaHUU
BOXHEHUIINX HEOPTaHWYECKUX BEIIECTB B OBITY M TPAKTHYECKON ACSITEILHOCTH YEIIOBEKa,
O0IIMX HAYYHBIX TPUHIIUIIAX XUMUYECKOTO TTPOU3BOJICTBA;

cOPMUPOBAHHOCTh ~ YMEHHI:  BBIABISATh  XapaKTepHbIE  TPU3HAKU  TOHSTHIA,
YCmanasiueams WX B3aUMOCBS3b, UCNOIb306aMb COOTBETCTBYIOLIUE MOHATHS INPU OMNHUCAHUU
HEOPraHWYECKHUX BEIIECTB U UX IPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHHUS HCMOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY IUISI COCTABIICHUS
dopMyn BemIeCTB W ypaBHEHUN XHUMHUYECKUX PEaKIUi, CHUCTEMaTHYECKyl0 HOMEHKIATYpPY
(IUPAC) u TpuBHaNbHbIC HA3BaHUSI OTACIBHBIX BEIICCTB;

cOpPMUPOBAHHOCTh yYMEHHS OIpPEACNATh BaJCHTHOCTh U  CTENEHb OKHUCIICHUS
XUMUYECKUX DJIEMEHTOB B COCIUWHEHHUSX, BHUJ XUMUYECKOM CBSI3M (KOBaJiEeHTHAas, HOHHAs,
MeTaJuInYecKasi, BOJIOPOJIHAS ), TUIl KPUCTATUIMUECKON PEIIETKH KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHUSI OOBSACHATH 3aBUCHMOCTh CBOWCTB BEIIECTB OT BHJA
XUMUYECKOW CBSI3W U TUIA KPUCTAIMYECKOW PEmETKH, OOMEHHBINM M JOHOPHO-aKIIENTOPHBII
MeXaHHU3MBbl 00pa30BaHUs KOBAJIEHTHOM CBsI3U; CHOPMUPOBAHHOCTh YMEHUI:

KJIacCU(UIUPOBATH: HEOPTraHUYECKUE BEIIECTBA 10 UX COCTABY, XUMUYECKUE PEaKLIUU MO
pa3IUYHBIM TpHU3HAaKaM (YHUCIYy M COCTaBy pEarupyroUIMX BELIECTB, TEIUIOBOMY 3(PQeKTy
peaxIy, U3MEHEHUIO CTETICHEH OKUCIICHUS SJIEMEHTOB, OOpPAaTUMOCTH, YJacTUIO KaTaln3aTropa u
JPYTHUE); CAMOCTOATENBHO 8blOUpamb OCHOBAHUS M KPUTEPUH JUIS KJIACCH(PHUKALMU N3y4aeMbIX
BEILIECTB U XUMUYECKUX PEAKIIUA;

chOpPMUPOBAHHOCTh ~ YMEHHUS  PACKpbIBaTh  CMBICI  NEPUOAMYECKOTO  3aKOHA
J.1. MenneneeBa W JIEMOHCTPUPOBATh €r0 CHUCTEMATHU3UPYIOUIYIO, OOBSCHUTEIBHYIO H
MIPOTHOCTUYECKYIO () YHKIIHH;

c(hOpMUPOBAHHOCTh YMEHHI. XapaKTepU30BaTh FNEKTPOHHOE CTPOCHHE aTOMOB M MOHOB
XUMHUYECKHX  3JEMEHTOB  IEpBOro—4eTBEPTOro  nepuogoB  I[lepmoanueckoil  cucTeMbl
.. MenneneeBa, HCIONB3YysSd IMOHATUA «OHEPreTUYECKUE YPOBHHU», «IHEPIrEeTUYECKUE
MOJYPOBHUY», «S-, p-, d-aTOMHBIE OpOUTANIM», «OCHOBHOE M BO30YXIEHHOE DHEPreTHUYECKHE
COCTOSIHUSI aTOMay; OOBSICHATh 3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMUYECKHX 3JIEMEHTOB U
UX coeAuHeHuM 1o nepuojam u rpymnmnam Ilepuoanueckoin cucremsl [[.M. Menneneesa,
BaJICHTHBIE BO3MOYKHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AMEKTPOHHBIX 000JI0YEK;

c(OpPMHUPOBAHHOCTh YMEHHUHN. XapaKTEpU30BaTh (OMUCHIBATH) OOIIHE XUMUIECKHE CBOWCTBA
BEILIECTB PA3IUYHBIX KIIACCOB, N0OmMEepi#cOams CYLUIECTBOBAHUE TE€HETUYECKOW CBS3U MEXKIY
HEOPraHMYECKMMU BEILIECTBAMH C IIOMOLIBI YPABHEHNIH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIHil;

c(hOpMHUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTH: OKHCIUTEIHHO-BOCCTAHOBUTEIIBHBIX
peaKIuii MOCPeCTBOM COCTAaBIICHHUS AJIEKTPOHHOIO OaylaHCa 3TUX PEaKUUi; peakuuid HOHHOTO
oOMeHa MyTEM COCTAaBIEHHS HMX IOJHBIX W COKpAIIEHHBIX HOHHBIX YpPaBHEHMH; pEaKIHi
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TUAPOJIN3A; PeakIUil KOMIUIEKCOOOpa3oBaHMs (HAa MpPUMEpE T'HAPOKCOKOMILIEKCOB IIMHKA H
AJTIOMUHHUS);

c(OPMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUYECKHX
peakiuuii ¢ y4€TOM HMX DHEPreTUYECKUX XapaKTEPHUCTHK, XapakTep H3MEHEHHUS CKOPOCTH
XUMHYECKON PEaKkIMi B 3aBUCHMOCTH OT Pa3jMYHBIX (PAKTOPOB, a TAKKE XapaKTep CMEIICHUs
XUMHUYECKOTO PAaBHOBECHS T10]] BIUSHUEM BHEIIHUX Bo3nencTBuit (nmpuHiui Jle Hlatense);

c(OpPMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh XUMUYECKUE PEAKIINH, JIeKAIUE B OCHOBE
MPOMBIIIIEHHOTO TIOMYYEHHUs] CEpHOW KHUCJIOTBHI, amMMHaka, OOIIUMe Hay4Hble MPUHIUIBI
XUMHUYECKHX IPOU3BOJCTB; II€JIeCOO0Pa3HOCTh MPHUMEHEHHUSI HEOPraHWYECKUX BEIECTB B
MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHUS COOTHOIIICHUS PUCK-TIONTH3a;

c(OpPMUPOBAHHOCTh BIAJCHUS CHUCTEMON 3HAHWA O METOJaX HAYYHOTO TO3HAHUS
SIBJICHUW TPUPOJBI — HAOIIOJCHNE, U3MEpPEHHEe, MOJCIMPOBAHUE, SKCIICPUMEHT (pEealbHBIA U
MBICJICHHBIN), HUCIIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUSA NPUMEHSATb ATH 3HAHUS NpU
9KCIIEPUMEHTAILHOM HCCIIEJOBAHUM BEHIECTB U ISl OOBSACHEHUS XUMHUYECKUX SIBJICHHI,
HUMEIOLINX MECTO B MPHUPOJIE, IPAKTUYECKOM EATEIbHOCTH YeJIOBEKa U B MOBCEIHEBHOM KU3HU;

c(OpMUPOBAHHOCTh YMEHHUS BBISBISATH B3aMMOCBA3b XMMHUYECKUX 3HAHUUN C TOHATHUAMHU
U TpEACTAaBICHUSIMHU JPYIHMX €CTECTBEHHO-HAyYHBIX TMPEIMETOB sl 0ojiee OCO3HAHHOTO
MOHUMAaHUs MaT€pPUATILHOTO €IMHCTBA MUPA;

cOPMUPOBAHHOCTh YMEHUS TIPOBOAUTH PACYETHI: C HCIOJB30BAHUEM TOHSITHIA
«MaccoBasi JI0Jsl BEUIECTBA B PAacCTBOPE» U «MOJIIpHAs KOHIIEHTPALUs»; MACChl BEIIECTBA HIIU
o0b€Ma Ta3a MO U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OO0BEMY OTHOTO U3
YYaCTBYIOIIMX B PEAKIUH BELIECTB; TEIUIOBOTO 3¢ (deKTa peakiuu; 3HAYeHHS BOJOPOIHOIO
MoKasaresisi pacTBOPOB KHCIOT M IIEJI0Yed C M3BECTHOW CTENEHbIO IUCCOLMAIUU; MAacChl
(06b€Ma, KOoJIMYeCTBa BEIIECTBA) MPOIYKTa PEaKLUU, €CIIU OJJHO U3 MCXOAHBIX BEIECTB JaHO B
BHJIE pacTBOpa C OMNPEIETEHHOM MacCOBOW JMOJied pACTBOPEHHOTO BEIIECTBA WJIM JIaHO B
n30bITKE (MMEeT MPUMECH ); JOJU BBIXOa MPOYKTa PEAKIINN; 00bEMHBIX OTHOIIIEHUH Ta30B;

c(hOPMUPOBAHHOCTh YMEHHUN. CAMOCTOSTENILHO TUIAHUPOBATh M MPOBOJIUTH XUMHUECKUN
IKCIIEPUMEHT (TIPOBEICHUE PEAKIMii HOHHOTO OOMEHA, TIOATBEPKICHIE KaYeCTBEHHOTO COCTaBa
HEOPTraHWYECKUX BEIIECTB, OMPEACIICHUE CPE/Ibl PACTBOPOB BEILIECTB C MOMOIIBI0 MHIUKATOPOB,
U3YYCHUE BIUSHUS pPa3INYHBIX (DAKTOPOB HA CKOPOCTh XUMHYECKOW pEaKIuH, pelIeHHe
SKCIIEPUMEHTANIBHBIX 3a7au Mo TemMaMm «Metamisl» u «Hemeramibl») ¢ coOa0aeHIeM MpaBuil
Oe3omacHOTO OOpalieHusi ¢ BEIIECTBAMU M JTAOOpAaTOPHBIM 00OpyAOBaHUEM, (OPMYIHPOBATH
HeNnb HCCIENOBaHUs, Hpedcmasisims B Pa3IUdHON ¢GopMe pe3yabTaThl SKCIEPUMEHTA,
AHAIU3UPOBAMDb U OLICHUBATDH UX JIOCTOBEPHOCTH;

c(OPMHPOBAHHOCTh YMEHUI. COOMIOAATH MpaBUiIa MOIb30BAHUS XUMUYECKOH TOCYI0U 1
nabopatopHbIM 000pyOBaHKEM, OOpalleHUs ¢ BEIIECTBAMU B COOTBETCTBUHU C MHCTPYKLIHUSIMHU
M0 BBIMOJTHEHUIO J1a00pATOPHBIX XUMHUYECKHX OIBITOB, SKOJOTHYECKH IIeIeCO00pa3HOro
MOBEJICHUS B OBITY W TPYIOBOM [EATEIBHOCTH B IEISIX COXPAHCHHUS CBOETO 3/I0POBBS,
OKpYXarolled NpPUPOTHON Cpelnbl U JOCTHKEHHS €€ YCTOWYMBOTO pPAa3BUTHUS, OCO3HABAMDb
OMACHOCTh TOKCHYECKOTO AEMCTBHSI Ha JKHUBBIE OPraHU3MBI ONpPENEIEHHBIX HEOPraHUYEeCKUX
BEIIECTB, TOHUMas cMbIc]T nmoka3arens I1JIK;

c(hOPMHUPOBAHHOCTh YMEHHUH: OCYIIECTBIATH IIEJICHANPABICHHBIA MOUCK XHUMHUYECKOMN
uHPOpMAILIMK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-HAy4Hasl JUTEepaTypa, CpelacTBa
MaccoBoil uHGpopMaiuu, WHTEpHET W JApyrue), KPUTUUYECKH aHATU3UPOBATH XHUMHUYECKYIO
uH(pOpMaluIo, epepadaTpiBaTh €€ U UCIOJIb30BATh B COOTBETCTBUU C IOCTABICHHON ydeOHOU
3aja4eil.
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TemaTunueckoe miannposanue. 11 kiace

No
n/n

Koauuecmeo
uacoe

Haumenoganue pazoena
(membut) Kypca

Ilpozpammnoe cooeprcanue

OcHoegrble 6uobl OesmenbHoCHu
oodyuarowuxcs

Pa3nen 1. TeopeTnueckue 0CHOBBI XUMHH

1.1

Ctpoenue aToma. 10
[leproauueckuii 3aKOH U
[lepuoanueckas cucrema
XHUMUYECKHX DJIEMEHTOB

JI.1. MenneneeBa

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUHN AJIEMEHT.
N3oTtonsl. KopnyckynsipHO-BOJHOBOU Ayain3M,
JIBOMCTBEHHAs TpUpPoIa 3eKTpoHa. CTpoeHue
ANEKTPOHHBIX 000JI0YEK aTOMOB, KBAHTOBBIE UHCJIA.
DHepreTU4eCKue ypoBHU U MOAYPOBHU. ATOMHbBIE
opbutanu. Knaccuduxanms XuMHUIECKHX 3JIEMEHTOB (-,
p-, d-, f-anemenTsl). Pactipenenenue 31eKTpOHOB 110
aTOMHBIM OpOUTANSIM; PUHITUTT MUHUMYMa SHEPTUH,
npunnun [laynu, npaBuno XyHaa. DIeKTPOHHBIE
KoH(puryparuu atomoB 3aeMeHToB I — [V neprooB B
OCHOBHOM U BO30Y>KJIEHHOM COCTOSIHUU, SJIEKTPOHHBIE
koH(puryparuu noHoB. [ToHsTHE 00 SHEPrUM HOHU3AIUH,
SHEPIHH CPOJCTBA K IEKTPOHY.
DNEeKTpOoOTpULATENbHOCT. [lepuoauyeckuii 3aKkoH 1
[lepuoanueckas cucteMa XUMHUYECKUX HJIEMEHTOB

J.M. MenneneeBa. CBs3b [lepuonnyeckoro 3akoHa u
[lepnoanueckoil CHCTEMBI XUMUYECKUX 3JIEMEHTOB C
COBPEMEHHOM TEOPHUEN CTPOCHUS aTOMOB.
3aKOHOMEPHOCTH W3MEHEHUSI CBOMCTB XUMUYECKHUX
AJIEMEHTOB M 00pa3yeMbIX UMHU MPOCTBIX U CIOKHBIX
BEILIECTB M0 TpyNaM u nepuojiaM. 3HaueHue
nepuoandeckoro 3akona JI.11. Menneneesa.
DKcnepumenmanvhble Memoobl U3YUeHUs BeUecms U Ux
npespawjenHu:

PackpbIBaTh CMBICT M3y4aeMbIX TOHATHI
(BBIIETISATH UX XapaKTEPHbBIE PU3HAKHN) U
MPUMEHSTH 3TU MOHATHUS IPU OMHCAHUU
COCTaBa M CTPOCHHUS BEILLECTB, 151 OObSICHEHUS
OTAENbHBIX (PAKTOB M ABNEHUNA. PackpbiBaTh
CMBICJI IEPUOIUYECKOTO 3aKOHA

J.. Menneneesa U 1eMOHCTPUPOBATD €TI0
CUCTEMAaTU3HUPYIOIIYI0, 00BICHUTEIBHYIO U
MIPOTHOCTUYECKYIO () YHKITHH.
XapaKkTepru30BaTh ANEKTPOHHOE CTPOCHHE
aTOMOB (B OCHOBHOM U BO30YKJIEHHOM
COCTOSIHMM ) U MOHOB XUMHYECKUX 3JIEMEHTOB

1 — 4 nepuo0B U UX BAJICHTHHIE
BO3MOXXHOCTH, UCIIOJIb3YS MTOHSITHS S-, P-, d-
AIEKTPOHHBIC OPOUTAIIHN, SHEPTETHICCKHE
ypoBHU. OOBSACHATH 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB U
UX COEAMHEHUH MO0 MepHoJaM U rpynmnam
[Tepuonuueckoii cucremsl [I.1. Menneneena
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¢ JlemoHcTparuu: — Buabl Tabnu «llepronnueckas
cucTeMa XxuMmuueckux 3jaemenToB .M. MenaeneeBa

1.2

CtpoeHue BellecTBa.
MHuoroob6pasue BenecTB

16

XuMH4ecKast CBA3b. BUILI XUMUYECKOH CBSI3H:
KOBAJICHTHAsl, HOHHAsA, METaJuInuecKasi. MexXaHu3Mbl
00pa3oBaHMs KOBAJICHTHOM CBSI3W: OOMEHHBIN U
JIOHOPHO-AKIENTOPHBIA. DHEPTHS U JJIMHA CBSI3H.
[TonstpHOCTB, HANIPABIEHHOCTH U HACHIIIAEMOCTh
KOBaJICHTHOH cBsi3U. KpaTHble cBs3u. BogopoaHas cBs3b.
MexMOoueKyIIIpHbIE B3aUMOAECUCTBUS. BaleHTHOCT U
BaJICHTHBIC BO3MOKHOCTH aTOMOB. [ muOpuau3amus
aTOMHBIX opOuTaneil. CBs3b ANEKTPOHHON CTPYKTYPHI
MOJIEKYJ C UX TE€OMETPHUUECKUM CTPOEHUEM (HaA IIpUMepe
COEMHEHHH 3JIEMEHTOB BTOPOTO MEpUO/Ia).
[IpencraBnenue 0 KOMIUIEKCHBIX coequHeHnsIX. CocTaB
KOMIUIEKCHOTO MOHA: KOMILIEKCOO0Pa30BaTelb,
nuranasl. Koopaunanuonnoe uncino. Homenkmnarypa
KOMILIEKCHBIX COCIMHEHHUH. 3HaUeHNE KOMILJIEKCHBIX
coenuHeHui. [IoHATHE 0 KOOPAMHALIMOHHON XUMHUH.
BemectBa MOIEKYIIPHOTO U HEMOJIEKYJISIPHOTO
CTpoeHUs. THITBI KPUCTALTNYECKUX PEMIETOK (CTPYKTYP)
U cBoiicTBa BeniecTB. [[oHATHE O AUCTIEPCHBIX CUCTEMaX.
Uctunneie pactBopsl. [IpeacTaBnenne o KOJITOUIHBIX
pactBopax. CriocoObI BeIpaKEHUSI KOHIICHTPAIIUU
pacTBOPOB: MaccoBasi J0Jisl BEILIECTBA B pacTBOPE,
MOJIsIpHAsi KOHIeHTpalus. Hacellennbie u
HEHACBIIICHHbIE PACTBOPHI, PACTBOPUMOCTb.
Kpucramnoruaparsl. Knaccupukanus 1 HOMEHKIATypa
HEOPraHWYECKHUX BEILECTB.

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHI
(BBIIETISATH UX XapaKTEPHbBIE IPU3HAKHN) U
MIPUMEHATH 3TU MTOHATHUS IPU ONUCAHUU
COCTaBa M CTPOCHHUS BEILLECTB, ISl OObSICHEHUS
OTIENbHBIX (PAKTOB U siBNeHUI. OnpeaensiTh
BHJIbl XUMHYECKOM CBSI3H (KOBaJICHTHOM,
HMOHHOH, METAJUIMUYECKO, BOJOPOIHOI) B
COCIMHECHMSX, TUIl KPUCTAJUIMYECKOU PEIETKU
KOHKpeTHOro BemecTBa. OOBsACHATh MEXaHU3M
00pa3oBaHMs KOBAJICHTHOM CBsI3HM (OOMEHHBII
1 JJOHOPHO-AKIENTOPHBIN ). OnpenensiTh
BAJICHTHOCTb U CTENEHb OKUCIICHUS
XUMHUYECKUX AJIEMEHTOB B COE€JIMHEHUSIX
pasnuaHoro cocraBa. OOBSICHATH 3aBUCUMOCTh
CBOKCTB BEILIECTB OT BUJa XUMHYECKOU CBSI3HU
U TUIIA KPUCTAJUIMYECKOU PEIIETKH.
[IpoBOANTH BBIUMCIIEHUS C UCIIOJIB30BAHUEM
MOHATHUS «MAcCOBasi A0JIs BEIIECTBA B
pacTBope»
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OKcnepumenmanvHvle Memoovl U3VUEHUs BeUjeCE U UX
npespawjenHu:

e J[eMOHCTpanuu: — MOJENIH KPUCTALTUYECKUX PEIIETOK.
e PacuéTHrle 3a1aUU; — C UCIIOJIb30BaHUEM MOHATUH
«MaccoBasi 107151 PACTBOPEHHOTO BEIIECTBAY, «MOJISIpHAs
KOHILICHTPALUsD)

1.3

XUMUYECKUE PEAKIIUU

30

Knaccudukanus XuMHUECKUX peakiuii B
HEOPraHWYECKOM M OPraHUYE€CKON XUMUH. 3aKOH
COXPAaHEHHUS MAcCChl BEUIECTB; 3aKOH COXPaHEHUS U
MPEBPALICHUS SHEPTUU MTPU XUMHUUECKUX PEAKIIHSIX.
TemnnoBbie 3 (PEKTH XUMHUECKUX PEaAKITHi.
Tepmoxnmuueckue ypaBHeHUs1. CKOPOCTh XUMUYECKON
peaKImu, ee 3aBUCUMOCTh OT Pa3IHYHBIX (PaKTOPOB.
I'oMoreHHsble U rereporeHHsle peakiuu. Karanus u
Katanuzatopel. OOpaTuMble 1 HEOOPATUMBIE PEAKLIUH.
XumMuueckoe paBHoBecHe. KOHCTaHTa XMMHUYECKOTO
paBHOBecHsl. PaKTOPHI, BIUAIONINE Ha MTOJIO0XKEHHUE
XUMHUYECKOTO PABHOBECHUS: TEMIIEPATYPa, AaBJICHUE U
KOHIIEHTPALIMU BEIIECTB, YYaCTBYIOIINX B PEAKIIHH.
[Tpuniun Jle [laTtense. neKTpoauTUdecKas
mucconnanusi. CUIIbHBIE U CI1a0ble 3JEKTPOIUTHI.
Crenenp aucconuanyy. IoHHOE IpOU3BEIEHUE BOJIBI.
Cpena BOAHBIX pacTBOPOB: KUCJIOTHAs, HEUTpaJIbHAs,
miesnoyHas. Bonopoaustii nokazarens (pH) pacteopa.
IMaaponus coneii. Peakiuun noHHOr0 0OMeHa.
OKHCIUTENbHO-BOCCTAHOBUTEIbHBIE peakinu. CTeneHb
okucaenusi. OKHCIUTENb U BOCCTaHOBUTEND. [Iponeccsl
OKHCJIEHHUS U BOCCTAHOBJICHHUA. BaxxHeilne okuciurenu

PackpsIBaTh CMBICT U3y4acMBbIX TOHATUN
(BBIIETISATH UX XapaKTEPHbBIE IPU3HAKHN) U
IPUMEHSATb 3T MOHATHUS IIPU ONUCAHUU
COCTaBa U CTPOEHUS BEILECTB, I OObSICHEHUS
OT/AENbHBIX (DAKTOB U SBICHUH.
KnaccupunupoBaTh XMMUYeCKHE PEAKLIUU 110
Pa3IMYHBIM NPU3HAKAM (YHMCIy U COCTABY
pearupyomux BeiecTs, TermioBomy 3ddexry
peakuuu, U3MEHEHHIO CTEIIEHEN OKUCIICHUS
3JIEMEHTOB, 0OPaTUMOCTH, YHaCTHIO
KaTaJln3aTopa ! T.II.); CAMOCTOSITEIbHO
BbIOMPATh OCHOBAHUS U KPUTEPUU JUISI
KJ1acCU()UKALMU XUMHUECKUX PEaKLUH.
OOBACHATH 3aKOHOMEPHOCTH IPOTEKAHUS
XUMUYECKUX PEAKLUN ¢ y4ETOM UX
SHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep
U3MEHEHHUS CKOPOCTH XUMUYECKON peakuu B
3aBHCUMOCTH OT pa3IM4HbIX (JaKTOPOB, a
TaKXKe XapakTep CMELEHHs] XUMHUYECKOTO
paBHOBECHSI 1TOJ1 BIMSHUEM BHELIHUX
BozneiictBuil (mpunnumn Jle [llarense).
PackpbIBaTh CyIIHOCTh: OKMCIUTEIBHO-
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Y BOCCTAHOBUTENU. MeTo 37eKTpOHHOTo OanaHca.
DNEKTPOIN3 PaCTBOPOB U PACILIABOB BEILECTB.
DKcnepumenmanvhble Memoobl U3YUEeHUs BeUecms U Ux
npespawjenu:

e JleMoHCTpauu: — pasjoKeHue NepoKCuIa BOJOpoia B
MIPUCYTCTBUM KaTaau3aTropa.

e JlabopaTOpHbIE ONBITHI: — IPOBEICHUE PEAKIINIA
HOHHOT0 0OMEHA;

— OIpeNeSICHUE CPeibl PACTBOPOB BEILIECTB € MTOMOIIBIO
YHUBEPCAIBHOTO UHIUKATOPA.

e [IpakTueckue paboOTHI:

No 1. Biustnue pa3nudHbix pakTOpOB Ha CKOPOCTh
XUMHUYECKOHN PEaKiluu;

No 2. Bnustnue pa3nudHbiX PakTOpOB HA MOJIOKEHUE
XUMHUYECKOTO PAaBHOBECH S,

Ne 3. Xummnueckue peakiuu B pacTBOpax 3JEKTPOJIUTOB.
e PacuérHbie 3a1aun:

— pacu€Thl Macchl BeUIeCTBa UK 00bemMa ra3oB 1O
M3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce MK 00beMy
OJIHOTO M3 YYaCTBYIOLMX B PEAKLUU BELIECTB;

— BBIUYHCIICHUE MAaCCOBOM 10U U MOJISIPHOM
KOHIIEHTPALlUY BEIIECTBA B PACTBOPE;

— BBIYUCIICHHE MacChl (00beMa, KOJTUYECTBA BEIIECTBA)
IIPOJYKTA PEaKLUH, €CJIU OJJHO U3 BELLECTB 1aHO B BUJE
pacTBopa ¢ OIPEAEICHHON MacCOBOM 101
PacTBOPEHHOI'O BEIIECTBA

BOCCTAHOBUTEJBHBIX PEAKIINI MOCPEACTBOM
COCTaBJICHHUSI SJIEKTPOHHOTO OajaHca ITUX
peakiuii; peakuii HOHHOro 0OMEHa myTeM
COCTABJICHHSI X MOJHBIX U COKPAIIEHHBIX
VMOHHBIX YPaBHEHUH; PEaKLUN TUAPOIN3a,
peakmuii KoMIIeKkcooOpa3oBaHusl (Ha MpuMepe
TUJIPOKCOKOMITJIEKCOB IIMHKA U aJTIOMUHUS ).
[IpoBOANUTH M ONUCHIBATH XUMUYECKUN
SKCIIEPUMEHT: OINPEIEIICHUE CPEAbl BOJHBIX
PacTBOPOB BEIIECTB; IPOBEICHHUE PEAKIINI
MOHHOT'O 00MEHA; U3y4eHUE BIUSHUS
pa3nM4YHbIX ()aKTOPOB HA CKOPOCTh PEaKIUi U
MOJIOKEHNE XUMUYECKOTO PAaBHOBECHSI.
CrnenoBaTh npaBuiiaM MOJb30BaHUS
XUMHUYECKON TTOCYZION U TAOOpaTOPHBIM
obopynoBanueMm. [IpeacraBnare pe3yabTaThl
XUMHUYECKOI0 SKCIIEpUMEHTa B (hopMe 3arucu
YpPaBHEHUN COOTBETCTBYIOIINX PEAKIIUA 1
JienaTh BBIBOJIBI HA MX OcHOBE. [IpoBoauTH
BBIYUCIICHHS: C UCIIOJIb30BAaHUEM MTOHSTHUSA
«MaccoBas JI0J1s1 BELIECTBA B paCTBOPEY, a
TaKKe M0 YPaBHEHUSAM XUMUYECKUX PEaKIUi,
B TOM YHCJIE€ TEPMOXUMHUYECKUE PACUETHI

Uroro no pazgeny

56

Pasznen 2. Heopranuueckasi Xumusi
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2.1

HemeTamiel

36

[Tonoxxenue HemetamwioB B [lepuoanueckoil cucreme
XUMHUYECKUX 31eMeHToB [.M. MeHaeneera u
O0COOCHHOCTH CTPOCHUS UX aTOMOB. Du3ndecKue
CBOMCTBAa HEMETAJIOB. AJUIOTPOIUS HEMETAIIOB (Ha
puMepe KUCIopoaa, cepsl, hocdopa u yriaepoaa).
Bomopon. ITonydenue, pusnueckne 1 XUMUYECKHE
CBOICTBa (peakIy ¢ MeTallaMi ¥ HeMeTalJlaMH,
BOCCTAaHOBJICHUE OKCHJIOB M cojieit). ['mapuapl.
TomnuBHbIE 21eMeHTHL. ['anorensl. Haxoxnenue B
IPUPO/JIE, CIOCOOBI MOTYYEeHUs PU3NUECKUE U
XMMHYECKHE CBOMCTBA. ['alOreHoBOAOPOIBI.
Baxwnerime kucmopoacoaepxKamme CoequHeHUs
rajoreHoB. JlabopaTopHbIe U POMBIIIIICHHbBIE CIOCOOBI
MOJTy4eHus rasioreHoB. [IpuMeHeHne raJjoreHoB u ux
COCTUHEHUH.

Kucnopon, o30H. JJabopaTtopHbie U TPOMBIITUICHHBIS
crocoObl Moay4YeHus Kuciopoaa. duznueckue u
XUMHUYECKHE CBOMCTBA KUCIOPOJA U 030HA; UX
npumenenne. Oxcuael u nepokcuasl. Cepa. Haxoxaenue
B IIPUPOJIE, CIIOCOOBI MOTYUYEHUs, PU3NIECKUE U
XuMHUecKkue cBoiicTBa. CepoBOIOPOA, CYIb(OUIBL.
Oxkcunpl cepol (IV) u (VI). Cepaucrast u cepHast KUCTOTbI
1 ux coiu. OcOOEHHOCTH CBONCTB CEPHOM KUCIIOTHI.
[IpumeneHue cepbl U €€ COCTUHEHUN.

A3zot. Haxoxienue B npupojie, CriocoObl OJTydeHHs,
(hU3UYEeCKre U XUMUYECKUE CBOMCTBA. AMMHMAK,
HUTpUABL. OKCHABI a30Ta. A30TUCTask U a30THASL KUCIIOTHI
1 ux con. OCOOEHHOCTH CBOMCTB a30THOM KHCIIOTHI.

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHI
(BBIOENATH UX XapaKTEpHbIE IPU3HAKU) U
IIPUMEHSTH 3TU MOHATUS IPU ONMCAHUU
COCTaBa U CTPOCHUS BEILECTB, Il OOBSICHEHUS
OTAENbHBIX (PaKkTOB U ABNCHUNA. OOBACHITDH
o011Me 3aKOHOMEPHOCTH B U3MEHEHUH CBOMCTB
HEMETAJIJIOB U UX COEAMHEHUN C Y4ETOM
CTPOCHMSI MX aTOMOB U ITOJIOKCHMS B
[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB J[.11. Menaeneena.
XapakTepu30BaTh (OMHCHIBATh) 00IIKE
XMMHUYECKHE CBOIICTBA HEMETAJIIOB, UX
BOXHEHIIUX COEAUHEHHM, IOATBEPKAAS ITO
OIIMCAaHNE IPUMEpPaMH YPABHCHUN
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUH.
CocTaBnATh ypaBHEHUS OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX PEAKIIUN U PEaAKIUN
HMOHHOI0 0OMEHa U PaCKpbIBaTh UX CYIIHOCTh
C TOMOIIIBIO JEKTPOHHOTO OajlaHca M MOHHBIX
ypaBHEHUN. XapaKTepu30BaTh BIMSIHUE
HEMETAJIJIOB U UX COSAVUHEHUN Ha JKHUBbIE
OpraHMU3MBbI; OIIMCHIBATh IPUMEHEHNE B
pasIUYHbIX 00IACTAX MPAKTUYECKON
NEeSATEIIBHOCTH yenoBeka. [lonrsepknate
CYLIECTBOBAHME FCHETHYECKOM CBSI3U MEXIY
HEOPraHWYECKUMH BEECTBAMU C TOMOLIBIO
YPaBHEHHUH COOTBETCTBYIOIINX XMMHUECKUX
peakuuit. [IpoBoauTs peaknuy,
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[IpumeneHne a3oTa U €ro COeIMHEHU. A30THBIE
ynoopenus. ®ochop. Haxoxaenue B mpupoe, criocoObl
noJTydeHus1, GU3NIECKrue 1 XUMHUIECKIE CBOKCTBA.
®ocdunst u pochun. Oxecuast pocdopa,
optodochopnas kucnora u ee conmu. MetadochopHas u
nupodochopHast KUCIOTHI, pocopucTas u
dbochoproBarucTas kuciotsl. [Ipumenenue docdopa u
ero coenuaeHuii. DochopHbie yaoopeHus.

VYrinepoa. Haxoxnenue B mpupoe, crocoObl OJTyIeHHS,
dbusznueckre U XuMudeckue cBorictsa. OKCUIBI yriepoaa
(I) u (IV), yronbHas xucnota u ee conu. [I[pumenenue
yriepona u ero coeguHenuit. Kpemuuii. Haxoxenue B
IpUPOJIE, CIOCOOBI MOTyYeHHUs, PU3UIECKUE U
xumudeckue cporictBa. Oxcun kpemuus (IV),
KpeMHUEBas KUCI0Ta, CUIUKaThl. [IpumMeHenne kpeMHus
U ero coeanHeHui. CTEKI0, €ro NoJIydeHue, BUAbI
CTEKOJI.

OxcnepumenmanvHvlie Memoobl U3VUEHUsS. GeULeCNE U UX
npespawjeHui:

e JleMOHCTpauuu:

— 00pa3Ibl HEMETAIIJIOB,;

— ropeHue cepsl, hocdopa, xene3a, MarHus B
KHCIIOpO/JIE.

¢ JJabopaTOpHBIC OMBITHI:

— KaueCTBEHHBIC PEaKIINH Ha HEOPTAHUYECKHE UOHBI U
KaTHOH BOJIOPOJIA;

— MOJTyYeHUe U coOUpaHue ra3oB.

e [IpakTueckue paboOTHI:

MOJATBEP>KIAI0IIME KAUECTBEHHBII COCTaB
BEIIECTB; PACIIO3HABATH OIMBITHBIM ITyTEM
AQHWOHBI, MPUCYTCTBYIOIIHNE B BOJAHBIX
pactBopax. HabmtoaTh 1 onuckiBaTh
JE€MOHCTPALIMOHHBIN IKCIIEPUMEHT;
CaMOCTOSITENILHO IJIAHUPOBATh, MPOBOJIUTH U
OIUCHIBATh XUMUYECKUHN IKCIIEPUMEHT
(JtabopaTopHBIC OMBITH U TPAKTUIECKUE
paboThl); IPEICTABIIATH PE3YIbTAThI
XMMHYECKOT0 3KCIIEpUMEHTa B (hopMe 3amnucu
YPAaBHEHU COOTBETCTBYIOLIUX PEAKIUN U
JienaTh BBIBOJIBI Ha UX OCHOBE. Clie10BaTh
MpaBUJIaM MOJIb30BAHUS XUMHUYECKOH MOCY 10
1 nabopaTopHbIM obopyaoBanueM. [IpoBoauTh
BBIUHCIICHUS 10 YPAaBHEHUSM XUMHUYECKUX
peakuuii. CaMOCTOATENBHO MIAHUPOBATh U
OCYILIECTBIISITH CBOIO MIO3HABATEIHHYIO
NesITeNIbHOCTD; MPUHUMATh aKTUBHOE y4acTHE
B TPYIIOBON Y4eOHOU AEATEIbHOCTH
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No 4. PelieHnie 3KCieprUMEHTANIBHBIX 3a7a4 110 TEME
«I"amoreHsly;

Ne 5. Pemienue skcniepuMeHTaIbHBIX 3314 110 TEME
«Cepa 1 ee COeTUHEHUS.

Ne 6. Pernienne skcriepMMeHTaIbHBIX 3a7a4d 110 TEME
«A30T 1 pocdop U UX COSTUHEHUS.

e PacuérHrle 3a1a4uu:

— BBIYHMCIICHHE MacChl BEIIECTBA MJIM 00beMa ra3oB 110
M3BECTHOMY KOJIMUYECTBY BEILIECTBA, Macce Uil 00beMy
OJIHOTO M3 YYaCTBYIOLIUX B PEaKLUU BEIIECTB;

— BBIYUCIICHHE MacChl (00beMa, KOJTUYECTBA BEIIECTBA)
IIPOAYKTOB PEAKIUH, €CIIU OJHO U3 BELIECTB UMEET
MIPUMECH,

— BBIYHCJICHHE MacChl (00beMa, KOTMYEeCTBA BEUIECTBA)
MIPOJYKTa peaKkiuu, €CIU OJJHO U3 BEIECTB IaHO B BUJIE
pacTBopa ¢ OIPEAEICHHON MacCOBOM 101
PacTBOPEHHOTO BEIECTBA;

— BBIYHCJICHHUE BBIXOJIa MPOIYKTA PEAKIIHMH OT
TEOPETUUYECKH BO3MOKHOTO

2.2

MeTtanibl

26

[Tonoxenue meraiuioB B [lepuognyeckoii cucreme
XUMHYECKHUX 3JIeMeHTOB. OCOOEHHOCTH CTPOSHUS
ANEKTPOHHBIX 000JI0UEK ATOMOB METAJLIOB.
PaCHpOCTpaHCHI/Ie XUMHWYCCKUX DJIEMCHTOB-METAJIJIIOB B
3eMHOU Kope. O0mue pu3nyeckue CBOWCTBa METAIIIOB.
[IpumeHeHne MeTanIoB B ObITY, IPUPOJE U TEXHUKE.
CruiaBbl METAIUIOB. DJIEKTPOXUMUYECKUH DS
HarnpspDKeHU MeTauioB. OOIMe CIOCOOBI MOTYYEHUS
METAJIJIOB: TUAPOMETAILTYPTHUS, TUPOMETAILITYPTHUS,

PackpbIBaTh CMBICT H3y4aeMbIX TOHATHI
(BBIOENATH UX XapaKTEpHbIE IPU3HAKU) U
MIPUMEHSITh STH TIOHATHUS TIPU OTICAHUU
COCTaBa M CTPOCHHSI HEOPTAaHUYECKHIX
BEIIECTB, /ISl OOBSICHEHUS OTACTbHBIX (PaKTOB
" aBieanii. OOBIACHATE 00IIHE
3aKOHOMEPHOCTH B U3MEHEHHH CBOMCTB
3JIEMEHTOB — METAJIJIOB U UX COSAUHEHUH C
y4€TOM CTPOCHHUS UX aTOMOB U IMOJIOKECHUS B
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anekTpoMeTaiTyprus. [lonsTue o KOppo3uu MeTaIoB.
CriocoOblI 3aIUTHl OT KOPPO3UH.

OOm1ast xapakTepucTHKa MeTaII0B [A-rpymibl
[Tepuoanueckoil CUCTEMBI XUMUYECKHUX AJIEMEHTOB.
Hatpwuii u xanwmii: nonydenue, GU3n4ecKue u
XUMHUYECKHE CBOKCTBA, IPUMEHEHHE MPOCTHIX BEIECTB U
UX COEIUHEHUMN.

OO6mras xapaktepucTruka MeTayioB [IA-rpymnmb
[lepnonnueckoil CUCTEMBI XUMUYECKHX JIEMEHTOB.
Marnuii 1 Kanpuuii: noxydeHue, Gu3nyeckue u
XUMUYECKHUE CBOMCTBA, IPUMEHEHHE MPOCTHIX BEIIECTB U
uX coequHeHnH. KecTKoCTh BOJBI M CIIOCOOHI e
YCTpaHEHHUSI.

ATIOMUHHI: TIONTy4YeHHE, PU3NUECKHE U XUMUUIECKHIE
CBOMCTBA, IPUMEHEHNE ITPOCTOI0 BEIIECTBA U €T0
coenuHeHU. AMGBOTEpHBIE CBOICTBA OKCH/IA U
TUAPOKCHU/IA aTFOMHUHMS, THIPOKCOKOMILIEKCHI
AIFOMUHUSL.

OO1m1ast XxapaKTepUCTHKA METAJUIOB TTOOOYHBIX MOATPYIIT
(b-rpynmn) Ilepuonnueckoit cHCTEMbI XUMUYECKUX
3JIEMEHTOB.

Pu3nyecKre 1 XUMUYECKUE CBOMCTBA XpOMa U €ro
coenuaeHnit. Oxcuasl u ruapokcuas xpoma (I1), (I1I) n
(VI). Xpomatsl 1 AUXpOMAaThl, UX OKUCITUTEIIHHBIC
cBoricTBa. [lonyuenne u npuMeHeHue xpoma.
Puznyeckre 1 XUMUYECKHE CBOMCTBA MapraHiia U €ro
coenunenuit. OcHoBHbIEe coeanHenust Mmapranua (1),
(IV), (VI) u (VII). [lepmanranat kanusi, €ro

[Tepuonuueckoit cucteMe XMMUYECKUX
anemenToB 1. 1. Meneneena.
XapakTepu30BaTh (OMUCHIBATh) 00IIHE
XUMHUYECKHUE CBOMCTBA METAJIJIOB, X
BOKHEHIIUX COEAUHEHHM, IOATBEPKAAS ITO
ONMCaHUE NPUMEPAMH YPABHEHUN
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIUM;
MIPUMEHEHHE METAJJIOB B PA3JIMYHBIX 00JIACTIX
MPAKTHUYECKOU IEATEIbHOCTH YEJIOBEKA, a
TaK)Xe MCIOJIb30BaHUE UX JUIsl CO3aHUS
COBPEMEHHBIX MAaTE€PUATIOB U TEXHOJIOTHI.
OnuceBaTh CIIOCOOBI 3aITUTHl METAIIIOB OT
KOppo3uu. PackpbIBaTh CyIIHOCTh
OKHCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX PEAKIINI
ITOCPEICTBOM COCTABJIEHUS 3JIEKTPOHHOTO
Oayranca 3Tux peakiuit. [IpoBoauTh peaknuu,
MTOATBEPKIAIOIINE XapaKTEPHbIE CBONMCTBA
M3y4aeMbIX BEILECTB, PACIIO3HABATH ONBITHBIM
MyTEM MOHBI METAJIOB, IPUCYTCTBYIOIINE B
BOJHBIX pacTBOpax. [IpoBoauTh U oNMCHIBaTH
XUMHYECKHUN SKCIIEPUMEHT (J1abopaTopHBIC
OTIBITHI U TIPAKTUYECKUE PaOOTHI);
MIPEACTABIATH PE3YJIbTAThl XMMUYECKOTO
SKCIIEpUMEHTa B (hOpMe 3aMncy ypaBHEHUIN
COOTBETCTBYIOIIMX PEAKIIUI U J1€JaTh BHIBOIBI
Ha ux ocHoBe. Clie1oBaTh MpaBujIamM
M0JIb30BaHUS XUMUYECKOW MOCYI0M U
nabopaTopHbIM 0b6opynoBaHueM. [IpoBoauts
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OKHCJIUTENbHBIE CBOMCTBA.

DuU3NYECKUE U XUMUYECKUE CBOMCTBA XKeEJe3a U €ro
coequHeHn. OKCHIIBI, THAPOKCUABI U conu xene3a (1) u
(ITI). ITonmyueHue 1 NpUMEHEHHE JKEJE3a U €r0 CILUIABOB.
Menp: nonydenne, Gu3nuecKue U XUMUIECKUE CBOMCTBA,
IIPUMEHEHHE MTPOCTOTO BEIIECTBA U €T0 COCUHEHHUN.
[uHK: monydyeHue, GU3nUecKre 1 XUMHIECKIE CBOMCTBA,
MIPUMEHEHHE MTPOCTOTO BEIIECTBA U €T0 COCTUHEHHUN.
AMdoTepHbIE CBOMCTBA OKCHA M THPOKCHUIA IIMHKA,
TUAPOKCOKOMILIEKCHI LIMHKA.

DKrcnepumenmanvhble Memoobl U3YUeHUs BeUecms U Ux
npespawjenHul:

e JleMOHCTpaUuuu:

— KoJuieKuus «MeTaibl ¥ CIUIaBbDy;

— B3aUMOJICICTBUE HIEIOYHBIX U HIEIOYHO3EMETBHBIX
METAJIJIOB € BOAOH (BO3MOKHO HCIIOIb30BaHHE
BHJICOMATEPHAIIOB).

¢ JJabopaTOpHBIC OMBITHI:

— B3aUMOJICICTBUE HIEIOYHBIX U HIEIOYHO3EMETBHBIX
METAJIJIOB € BOAOH (BO3MOKHO HCIIOIb30BaHHE
BHJICOMATEPHAIIOB);

— B3aUMO/ICICTBUE TUAPOKCU/IOB ATIOMUHUS U LIMHKA C
pacTBOpaMu KHUCJIOT U IIEJI0YEH;

— Ka4eCTBEHHbIEC PEAKIIMKM HAa KATUOHBI METAJLIOB.

e [IpakTueckue paboOTHI:

No 7. PellieHne 3KCIEpUMEHTANIBHBIX 3a7a4 110 TEME
«MeTaibl MIaBHBIX MOATPYIIID;

No 8. PelieHne 3KCiepruMEHTANIBHBIX 3a7a4 10 TEME

BBIYHCIICHUS 110 YPAaBHEHUSAM XUMHUYECKHUX
peakuuii. CaMOCTOSITENIBHO TJIAHUPOBATh U
OCYLIECTBJIATH CBOIO II03HABATEIbHYIO
NEeATEIbHOCTD; IPUHUMATh aKTUBHOE Y4acTHE
B TPYIIOBON Y4eOHOU AEATEIbHOCTH
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«MeTtamibsl MOOOYHBIX MOATPYII».

e PacuérHble 3a1aun:

— BBIYUCIJICHHE MacChl (00beMa, KOJTUYECTBA BEIIECTBA)
MIPOJIYKTa PEAKIIMH, €CJIU OJTHO U3 BEILIECTB JaHO B BUJIE
pacTBopa ¢ OIPEAEICHHON MacCOBOM 101€H
PacTBOPEHHOTO BEIIECTBA, MJIM UMEET MPUMECH;

— BBIYHCJICHHE MacChl (00beMa, KOTMIEeCTBA BEIIECTBA)
MIPOJIYKTa PEAKIIMH, €CJIU OJTHO U3 BEILIECTB JaHO B BUJIE
pacTBOpa ¢ ONpEeEICHHON MacCOBOM J0JIeH
PacTBOPEHHOTO BEIIECTBA;

— BBIYUCJICHHE BBIXO/1a MPOAYKTA PEAKIIUU OT
TEOPETUYECKU BO3ZMOXKHOTO

Hroro no pazgeny 62
Pa3zgen 3. XuMus u :Ku3HbL
3.1 |Metoabl no3HaHUs B 8 Ponp xumMun B obecrieueHNH YCTOMYUBOTO Pa3BUTHS PackpbIBaTh posib XMMUM B PELLIEHUH

XAMUH.
XUMUS U )KU3Hb

yenoBeuecTBa. [loHsATHE 0 HAYYHBIX METOAAX MO3HAHUS U
METOJI0JIOTUH HAayyHOro uccienoBanus. Hayunsie
MPUHIIMITBI OPTaHU3AlUY XUMHYECKOTO MPOU3BOCTBA.
[TpombInIeHHBIE CTTOCOOBI TTOTYYCHUS BaKHEUIITUX
BelIEeCTB (Ha MpUMepe MPOU3BOACTBA aMMHUAKa, CEPHOI
KHCJIOTBI, M€TaHOJa). [I[poMbIeHHBIE CTTOCOOBI
MOJIYYEHUS] METAJIOB U CIIJIABOB. XMMUYECKOE
3arpsiI3HEHUE OKPYIKAIOLIEH CPEbl U €0 MOCIEICTBHUSA.
[TpoGema nepepaboTKH OTXOA0B U TOOOUHBIX
npoaykToB. Ponb XxumMun B o0ecrieueHuH
sHepreTudeckoil 6ezonacHoctu. [IpuHuMIE! «3eneHon
XUMHUM». XUMHUSI U 310pOBbE UeNioBeka. JIekapcTBeHHbIE
cpenctsa. [IpaBuia ncronb30BaHUs IEKAPCTBEHHBIX

SHEPreTHUYECKUX, CHIPHEBBIX M 3KOJIOTHYECKUX
npo0JIEM YEIOBEUECTBA, OMMCHIBATH OCHOBHBIC
HAaIIPaBJICHUS Pa3BUTH XUMUYECKON HAYKU U
TexHoJoruu. IIprMeHsTs npasuia 6e30MacHOro
00pallleHus ¢ BEIECTBaMHU, UCIIOJIb3YEMbIMU B
IIOBCETHEBHOM KW3HU; a TAKXKE IIPaBHUIIA
0€30MaCHOTO MOBEJICHUS B LEJAX COCPEKEHUS
3JI0POBBS U OKPYKAIOLLEH IPUPOIHON CPELIBL;
MIOHMMAaTb OIIACHOCTB BO3/IEHCTBHS HA JKUBbIE
OpraHU3MBbl ONPEIETIEHHBIX BEIIECTB, CMBICI
nokazaress [I/1K, nosicHaTs Ha mpumepax
CIIOCOOBI YMEHBIIEHHS U NTPEAOTBPALLEHHS UX
BPEIHOTO BO3ACUCTBUS. AHAIU3UPOBATH U
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npenapaTtoB. Poib XuMum B pa3BUTHH METUIHBL

XuMus TN, OCHOBHBIEC KOMIIOHEHTBI ITHIITH. HI/IH_[eBI:Ie

nobasku. Pois xuMun B 00ecIieYeHUH MUIEBOI
6e3onacHoctu. KocMmernueckue u napdroMepHbie

cpeactsa. beitoBas xumus. [IpaBuna 6e3onacHoro

MCIOJIb30BaHUs MIPEnapaToB ObITOBOM XUMUH B
MOBCEHEBHOM KU3HU. XUMUS B CTPOUTEIHCTBE.
Baxneiimme ctpouTelbHbIE MaTEpUaIb (IIEMEHT,

0eToH). [Tponu3BOACTBO CTPOUTEIIBHBIX MATEPHUAIIOB.

Xumus B ce€IbCKOM X03siicTBe. Oprannueckue u

MUHepasbHble ynoopenus. Heopranuueckue mMarepuaibl

(KOHCTPYKLIMOHHBIE MaTepHUaibl, KPACKH, CTEKIIO,
KepaMmuka). Marepuansl 17151 SJI€KTPOHUKH.
HanorexHomoruu

KPUTHYECKHU OLIEHUBATh HH(OPMALHIO,
CBSI3aHHYIO C XUMUYECKUMHU IPOIIECCAaMU U UX
BJIMSIHUEM Ha COCTOSIHHE OKPYKAFOILEH CPEJIbI.
Hcnonb3oBars nosrydyeHHbIEe 3HaHUS U
TIPE/ICTaBICHHs O cepax NesTeTbHOCTH,
CBSI3aHHBIX C HAYKOM U COBPEMEHHBIMU
TEXHOJIOTUSIMH, KaK OCHOBY JIJIs1 OPUEHTALIUN B
BbIOOpE CBOEH Oymytieit npoheccnoHaATbHON
NeAaTeNIbHOCTU. Mcnonb30BaTh CUCTEMHBIE
XUMHUYECKUE 3HAHUS JUTs1 OOBSICHEHUS 1
MIPOTHO3UPOBAHUS SIBIICHUIA, UMEIOIIINX
€CTECTBEHHOHAYUHYIO TIPUPOLLY,
MIPOTHO3UPOBATh, AHATM3UPOBATH U OLICHUBATD C
TIO3ULINI DKOJIOTMYECKON 0€30I1aCHOCTH
TIOCIIEZICTBHUS OBITOBOM M ITPOM3BOJICTBEHHOM
NEATEIIbHOCTH YEJI0BEKA, CBSI3aHHOM C
nepepabOoTKOI BEIIECTB; UCTIONb30BaTh
MTOJTy4YEHHbBIE 3HAHUS JUIS IPUHATHS TPAMOTHBIX
peleHuii mpoOIeM B CUTYaIUsIX, CBSI3aHHBIX C
xumuei. [IprHuMaTte yuactue B 00CyKIeHUH
po0JIeM XUMHYIECKON U SKOJIOTUIECKOM
HAIPaBICHHOCTH, BHICKA3bIBaTh COOCTBEHHYIO
TIO3UIIHIO 110 TIpoOJIeMe U TIpeJyIaraThb
BO3MOYKHBIE ITYTH €€ PEIICHUS

Uroro no pazgeny 8
[ToBTOpEHME 10
OBILEE KOJIMYECTBO 136

YACOB 110 ITPOTPAMME
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