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AOKYMEHT NOAMNWUCAH K COJIEpP>KaTEIbHOMY pa3Jieiny
3NEKTPOHHOM NOANUCHIO OcHoOBHOIT 00pa30BaTeILHON MPOTPAMMBI
Bnaneney Cpennero obmiero oopa3zoBaHus

boHpapesa Onbra HuKkonaesHa

Pabouas nmporpaMmma yueOHOTo IIpeaMeTa
«XHUMUA»

Cpok ocBoeHus — 2 rosa



HOACHUTEJBHAA 3AIINCKA
Pabouas mporpamma no Xumuu s oOywarommxcs 10-11 xmaccoB MOY rumnazum Nel3 pazpaboraHa B COOTBETCTBUU
COOKYMEHTAMU:
- ®enepanbHbIM 3ak0HOM Poccutickoit deaeparuu ot 29.12.2012r Ne 273- @3 «O6 obpazoBanuu B Poccuiickoit denepanumn» (¢
n3meHnenusimu ot 14.07.2022 r);
- mpukazoM MunuctepctBa mpocBemienus P® ot 12 aBrycra 2022r1. Ne 732 "O BHeceHuH H3MEHEHUHl B (enepaibHbIN
roCyJapCTBEHHBIM 00pa30BaTENIbHBIA CTaHAAPT CpPEIHEro oOmero oOpa3oBaHMs, YTBEPKICHHbIM NpHKa3oM MuHUCTEpCTBA
obpazoBanus u Hayku Poccuiickoit @eneparuu ot 17 mas 2012 r. Ne 413"
- npuka3zoM MunuctepcTBa npocsenienue Poccuiickoit @enepanuu ot 1 dpeBpans 2024 r. Ne 62 "O BHeceHHH U3MEHEHUH B

HEKOTOpbIe puKa3bl MunuctepcTBa npocseuienus Poccuiickoit @enepannu, kacatroumecs heaepaibHbIX 00pa3oBaTEIbHbIX
MpOrpaMM OCHOBHOTO 00I111eT0 00pa3oBaHus U CpeHEro ooIero oopazopanus';

- OenepaibHON 00pPa30BATENBHOM MPOrPAMMON CPEAHETO 00IIEro 00pa30BaHusl, YTBEPKICHHON IPUKa30M MUHIIPOCBEUICHUS
Poccum ot 18.05.2023 1. Ne 371;

- npuka3zomM MunuctepcrBa npocseuenus: Poccuiickoit @eaepannn ot 01.02.2024 No62 «O BHECEeHUH U3MEHEHUHN B HEKOTOPbIE
npuka3bl MuHuctepcTBa npocelnieHnus Poccuiickoit denepannn, kacaromuecs GenepaibHbix oOpazoBaTenbHbIX mporpamm OO0 u
COOy;

- npuka3oM Munnpocsemenus Poccun ot 19.03.2024 N 171

"O BHECEHUM U3MEHEHUI B HEKOTOPBIE MpUKa3bl MuHucTepcTBa npocselienus Poccuiickoit denepanuu, kacaromuecs penepaibHbIX
o0pa3oBaTelIbHBIX IPOrpaMM HauyaJbHOTO 00IIEro 00pa3oBaHMsl, OCHOBHOTO O0IIET0 00pa30BaHUs U CPEAHETO 0OIEro
obpasoBanus"(3apeructpupoBano B Muntocte Poccun 11.04.2024 N 77830);

- npukazoM MunucrepctBa npocsenieHus: Poccuiickoit @enepanuu ot 08.10.2025 No 729 «O BHeceHUH U3MEHEHUI B HEKOTOPbIE
npukassl MunucrepcTBa mpocetienust Poccuiickoit deneparim, kacaromuecs heneparbHbIX 00pa30BaTEIbHBIX TPOTPAMM
Ha4yaJbHOIO 0OIIEro, OCHOBHOI'O OOIIIET0, CPEAHETO 0OIIET0 00pa30BaHUMY;

- npuka3oM Munucrepcrsa npocsenieHust Poccniickoit @enepanuu ot 10.11.2025 Ne 808 «O BHECEeHNN H3MEHEHUI B HEKOTOPBIE
npukassl MunucrepcTBa npocetienust Poccuiickoit denepanum, kacaromuecs (enepanbHbIXx 00pa30BaTeIbHBIX IPOTrpamMm
HAYaJIbHOTO 00IIIET0, OCHOBHOTO OOIIETO, CPETHEr0 001IIero 00pa3oBaHUs;

- CaHUTapHO-3MUIEMHUOJIOTHIECKIMH TPEOOBAHUSIMH K YCJIOBUSM M OpraHU3alMK 00y4YeHHs B 00I1€00pa30BaTENbHBIX YUPEKICHHUIX
1.2.3685-21 "T'uruennueckue HOPMAaTHBBI U TpeOoBaHUs K



00ecreYeHHU0 0e30macHOCTH u (vn) 0€3BpeTHOCTH TSt YeJIoBeKa (haxTopoB
cpenbl obOurtanus" (YTBEpXKICHBI MOCTaHOBJICHUEM ['maBHOTO rocyAapCTBEHHOTO
caHuTapHoro Bpayda ot 28 saBaps 2021 1. N 2) ;

- [Ipuka3 Munnpocsemenns Poccun ot 09.10.2024 N 704 "O BHECeHHN N3MEHEHUI B HEKOTOPBIE ITpUKa3bl MUHHUCTEPCTBA
npocemniennst Poccuiickoit deneparum, kacaromuecs GenepanbHbIX 00pa30BaTeIbHBIX MPOTPaMM HAYaJIBHOTO 00IIIeT0 00pa3oBaHus,
OCHOBHOTO 00111eT0 00pa30BaHus U CpeaHero odiero oopaszoBanus’ (3apeructpupoBano B Munrocte Poccuu 11.02.2025 N 81220)

- IOCTAHOBJIEHUEM | JTaBHOTO TOCYyIapCTBEHHOIO caHuTapHOro Bpada Poccuiickoin @enepannn ot 28 ceHTs10pst 2020 r. Ne 28 «O06
yTBepkieHnH canuTapHbIX npaBui CII 2.4.3648-20 «CaHuTapHO-3IUAEMHUOJIOTUYECKHE TPEOOBAaHUS K OpraHU3alisIM BOCIUTAHUS U
00y4eHHUs1, OTJbIXa U O30POBJICHUS AETe U MOJNOAEKN» (3apeructpupoBano B Muntocte Poccun 18.12.2020r. Ne61573);

- OcHOBHOI 00pa3oBaTeNbHON MPOTpaMMbI cpeiHero odiero oopazoanuss MOY I'mmnaazuu Ne 13;

- Ycraom MOY I'mmuazun Ne 13.

[Iporpamma o XUMHHM Ha ypOBHE CpeHEro od1ero odpasoBanus pazpadborana Ha ocHoBe DdenepanbHoro 3akoHa ot 29.12.2012
Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit deneparuny, TpeboBaHM K pe3ysibTaTaM 0CBOSHUS deepaibHON 00pa3oBaTebHOM
nporpaMmal cpeaHero obiero oopazoBanus (OOIT COO), npeacraBieHHBIX B DeepaibHOM TOCYIapCTBEHHOM 00pa30BaTeIbHOM
craugapte COO, ¢ yu€rom KoHuenuuu mnpenogaBaHus Y4eOHOro mpeaMera «XHUMHS» B 00pa30BaTEIbHBIX OPraHU3alUIX
Poccuiickoii @enepanuu, pean3yrolX OCHOBHbIE 00pa30BaTeIbHbIE TPOIPAMMBI, U OCHOBHBIX MOJOKEeHU «CTpaTerun pa3BUTHs
Bocriutanusi B Poccuiickoit denepaunu Ha nepuon 10 2025 roga» (Pacnopspkenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.)
OcCHOBY MOJX0/I0B K pa3pabOTKe MPOorpaMMBbl 10 XUMUH, K ONIPEeICHUIO O0IIel cTpaTeruu 00y4ueHusl, BOCIUTAHUS U Pa3BUTHUS
00yJaroIMXCcs CpeACTBAMU yueOHOTO TipeameTra « Xumusi» i 10—11 kiiaccoB Ha 6a30BOM ypOBHE COCTaBUJIM KOHIIENTYyJIbHBIC
nosioxkeHust @I'OC COO o B3anM000yCIOBICHHOCTH LIEeIEH, COAEPKAHUS, PE3YyIbTATOB O0yUEHHUS U TPEOOBAHMI K YPOBHIO
MOATOTOBKHU BBIITYCKHUKOB.

B cooTBeTCTBMYM C JAHHBIMHU MOJIOKEHUSMH ITPOTPaMMa 1o XUMuH (0a30BbIi YPOBEHB) HA YPOBHE CPEIHET0 00IIIer0 00pa3oBaHUs:
yCTaHaBJIMBaET 00s3aTeIbHOE (MHBAPHUAHTHOE) MPEMETHOE COJIEpKaHue, OMPEICeT KOJIMUYECTBEHHBIC U KaY€CTBEHHBIE €T0
XapaKTepUCTUKU HA KaXJOM 3Tare U3y4eHUs MpeMeTa, MpelyCMaTpUBAET MPUHIIUIIBI CTPYKTYPUPOBAHUS COAEPKAHUS U
pacrpeieseHus ero no KiaccaM, OCHOBHBIM pa3jieliaM U TeMaM Kypca;

Ta€T MpUMEPHOE paclpeieiCHre YIeOHBIX YacoB M0 TEMATHYECKUM pa3zesiaM, PEKOMEHYeT MPUMEPHYIO TTOCIE0BATEIPHOCTh
U3Y4YCHUS OTMICTBHBIX TEM Kypca ¢ YIETOM MEKIPEAMETHBIX U BHYTPUTIPEIMETHBIX CBA3EH, JIOTHKH y4eOHOTO TPOIecca, BO3PACTHBIX
ocobenHocTel oOyyaromuxcs 10—11 kmaccos;



JNAET METOJUYECKYI0 MHTEPIPETALNIO LETIEN N3YUEHHUSI IPEIMETA HA YPOBHE COBPEMEHHBIX IPUOPUTETOB B CUCTEME CPEIHETO
o01ero 00pa3oBaHus, COAEPKATEILHON XapaKTEPUCTUKH IUNIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHSI OCHOBHOM 00pa3oBaTeNbHOMN
IPOrpaMMbl CpeAHET0 001Iero 00pa3oBaHusl (JIMYHOCTHBIX, METANIPEMETHBIX, IPEIMETHBIX ), OCHOBHBIX BUOB Y4EOHO-
MO3HABATENILHOM JIESITEIbHOCTH 00YYaIOIIErocs 0 OCBOCHUIO cojiep:kanus npeameta. [1o Bcem Ha3BaHHBIM TIO3UIUSM B
nporpaMMe IO XHUMHH COOJIOICHa MPEEeMCTBEHHOCTH ¢ (eiepanbHOM paboueii mporpaMMol OCHOBHOTO 00111ero 00pa3oBaHus MO
xuMuH (7151 8—9 kiaccoB 00pa3oBaTEIbHBIX OpraHu3ainii, 0a30BbIi YPOBEHB).

XUMHUECKOE 00pa30BaHME, MOTYyYaeMOE BbITYCKHUKAMH 0011e00pa30BaTEIbHON OpraHu3aliy, sIBISETCS HEOThbEMIIEMOM YacThIO UX
00pa3zoBaHHOCTU. OHO CITY>KHUT 3aBEPIIAOIINM 3TANOM PEAU3aI[MU HAa COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KITHOUEBBIX
LEHHOCTEH, MPUCYITUX IEJTOCTHOU CUCTEME XMMUYECKOTO 00pa3oBaHus. DTH IIEHHOCTH KACalOTCs MO3HAHUS 3aKOHOB MPUPOJIbI,
dhopMUPOBaHUSI MUPOBO33PEHUS U O0IIIEH KYJIbTYPhI YEJIOBEKA, 4 TAKXKE IKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pOBBIO U IPUPOJIHOM cpene. Peanusyercs xummuueckoe o0pa3oBanrue oOydaroluxcsi Ha ypOBHE CpeAHEro 00111ero o0pa3oBaHus
cpencTBamMu y4eOHOro npeamera «XuMus», CoAep:KaHrue U MOCTPOSHUE KOTOPOTO ONPEEIICHBI B TPOTrpaMMe M0 XUMUU C YUETOM
crienuUKU HAYKu XUMHH, €€ 3HAaUeHUsI B TIO3HAHUU TIPUPOJIbl U B MATEPUAIBHON KU3HU 00IIIECTBA, a TAKXKE C YUETOM OOIIUX 1enei
Y TIPUHIIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBI CpelHero o01iero oopasoBanus B Poccuiickoit deneparum.
Taxk, narpumep, pu GOpPMHUPOBAHUN COACPIKAHUS MTPEAMETA « XUMUS YUTEHBI CIEIYIOINIUE TIOJIOKEHHS O Crieln(prKe U 3HaYCHUU
HayKH XUMUHU.

XuUMHST Kak DJIEMEHT CHUCTEMBbl E€CTECTBEHHBIX HayK HIpaeT o0cCcOoO0YyI0 pOJib B COBPEMEHHOM IIMBUIIN3AIIMU, B CO3JJaHUU HOBOM
0a3bl MaTepualibHON KyJIbTyphbl. OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PAIIMOHATIHBHOTO HAYYHOTO MBIIICHUS, B CO3/IaHHE
[ETTOCTHOTO MPEACTaBICHUs 00 OKPYKAIOIeM MUPE KaK O €IUHCTBE MIPUPOJIBI U YEJIOBEKA, KOTOpoe (hOPMUPYETCSl B XUMUH Ha
OCHOBE TTOHMMAaHMS BEILIECTBEHHOI'O COCTaBa OKPY KAIOIIEro MUPA, OCO3HAHUS B3aUMOCBSI3H MEXIY CTPOCHHUEM BEIIECTB, UX
CBOMCTBAaMHU U BO3MOKHBIMHU 00JIACTSIMU TTPUMEHEHUSL.

TecHo B3aUMOJEHCTBYS C IPYTUMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTalla HEOThEMJIEMOU YacThl0 MUPOBOU KYJIBTYPHI,
HEO0OXOIMMBIM YCIOBHUEM YCIICIIHOTO TPYAa U )KU3HH KaXXJ0T0 WwieHa oliiecTBa. CoBpeMEeHHasi XUMHUS KaK HayKa CO3MJIaTeNIbHas, KaK
HayKa BBHICOKUX TEXHOJIOTHI HAMpaBJIeHa HA PEIICHNUE TI00ATBHBIX TMPOOJIEM YCTOMUYUBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOMH,
DHEPTreTUYECKOM, MUIIEBOM, IKOJIOTHIECKON O€30MaCHOCTH U OXPaHBI 37J0POBBSI.

B cooTBeTcTBMYM ¢ OOITUMU TEISIMU U TIPUHIMIIAME CPeHEro 0011ero oopasoBanus coaepkanue npeamera « Xumus» (10—11 kmaccsi,
0a30BBI YPOBEHBb U3YUCHHSI) OPHCHTHPOBAHO MIPEUMYIIIECTBEHHO Ha OOIMIEKYIBTYPHYIO TOATOTOBKY 00yUYaOIINUXCs, HEOOXOIUMYIO
UM JTSI BBIPAOOTKH MUPOBO33PEHUECKUX OPUEHTHPOB, YCIICIITHOTO BKIFOYEHUS B KU3Hb COIMYyMa, MMPOJIO0DKEHHS 00pa30BaHuUs B
Pa3IMYHBIX 00JACTAX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.



CocTaBnsitomuMHU MpeaMeTa « XUMHU» SABISIOTCS 0a30Bble Kypehl — «Opranuueckas Xumusi» U «O011as 1 HeOpraHu4yeckasi XuMHUsD,
OCHOBHBIM KOMITOHEHTOM COJIEpP>KaHMs KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOM HAYKH: CCTeMa 3HAHUMN 10 HEOPTaHUYECKOM XUMUHU (C
BKJIFOUEHHEM 3HAHUU U3 00IIe XUMUN) U OpraHrndeckoil xumMuu. @opMupoBaHUe JaHHOW CUCTEMbI 3HAaHUW MTPU U3YUYECHHUH MpeaMeTa
o0ecreurnBaeT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOI000Pa3usi BEIIECTB Ha OCHOBE OOIINX MOHSATUMN, 3aKOHOB U TEOPUN XUMUHU.
CtpykTypa conepkanus KypcoB — «Oprannyeckas Xumus» 1 «O011as 1 Heopranudeckasi XuMus» copMUpOBaHa B IporpaMme o
XMMHH Ha OCHOBE CUCTEMHOT'O TIOJIX0/Ia K U3yUEHHUI0 yueOHOro MaTepualna U 00yclIoBIeHa HCTOPUYECKA 0OOCHOBAHHBIM Pa3BUTHEM
3HAHMI HA ONPeeNEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4ecKoi XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOM TEOPUU CTPOCHUS OPTraHUYECKHX COEIMHEHHMI, a TAK)KE Ha YPOBHE CTEPEOXMMUYECKHUX U JIEKTPOHHBIX MPEACTABICHUMA
0 cTpoeHuH BeniecTB. CBelleHns 00 U3y4yaeMbIX B Kypce BEIIECTBAX JAIOTCA B Pa3BUTHHU — OT YIJIEBOJOPOJIOB A0 CIOKHBIX
OMOJIOTMYECKU aKTUBHBIX COEIMHEHMI. B Kypce opraHnueckoi XMMuM MOJy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO
oO11ero 00pa3oBaHus IEPBOHAYAIIbHBIE PEACTABICHUSI O XUMUUECKOH CBSI3U, KJIaCCU(PUKAIMOHHBIX TPU3HAKAX BEILECTB,
3aBUCUMOCTH CBOMCTB BEUIECTB OT UX CTPOEHUS, O XUMHUUYECKON PEAKLIUU.

[Toxr HOBBIM yTJIOM 3peHUs B peaMeTe « XUMUs» 6a30BOro ypOBHS pacCMAaTPUBAETCS M3yUEHHBI HA YPOBHE OCHOBHOTO OOIIETO
o0pa3oBaHMs TEOPETUUECKUI MaTepual U (aKTOJIOTMYECKUE CBEACHUS O BEIIECTBaX U XMMUUECKON peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO011as 1 HeopraHu4eckasi XuMus» 00yJaroluMcst MPEAOCTaBIsETCSI  BO3MOXHOCTh  OCO3HAaTh 3HAUYCHHE
NEPUOAMYECKOTO 3aKOHA C OOIIETEOPETUUECKUX U METOJOJIOTHYECKUX MO3ULUH, ITy0Ke OHATh HCTOPUUECKOE U3MEHEHUE
(GYHKITUH ATOTO 3aKOHA — OT 0000IIAOIICH 10 0OBSACHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cuctema 3HaHUN 0 BXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOEHUH, CBOMCTBAX M MPUMEHEHUH, a TAKKE O XUMUYECKHUX
pEAKLMSAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUA fonoaHseTca B kKypcax 10 u 11 kmaccoB aneMeHTaMu CoJiepKaHus,
UMEIOIIUMHU KYJIbTYPOJIOTUYECKUN U TPUKIIAAHON XapaKTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XUMHUU C IPYTUMHU
HayKaMU, PaCKphIBAIOT €€ pojib B IO3HABATEIBHOMN U MPAKTHUECKON JEATEIbHOCTH YEI0BEKa, CHOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS
K MPOIIECCY TBOPYECTBA B 00JIACTH TEOPUH U MPAKTUUECKUX MPUIIOKEHUN XUMUH, TOMOTAIOT BHITYCKHUKY OPUEHTHPOBATHCS B
OOILIECTBEHHO U JIMYHOCTHO 3HAYMMBIX MPoOsieMax, CBA3aHHBIX ¢ XUMHUEH, KpUTHUECKH OCMBICIUBATH HH(OPMAIUIO U TPUMEHSTH €€
JUTSI TIOTIOJTHEHU S 3HAHUM, PEIICHNS HHTEJUIEKTYAJIbHBIX M KCIEPUMEHTAIBHBIX HCCIEA0BATENbCKUX 3a4a4. B enom coaepxanue
yueOHOro npeaMera « XUMHUsD» JaHHOTO YPOBHSI U3YUEHHS] OPUEHTUPOBAHO Ha (POPMHUPOBAHUE Y O0YUAIOLIUXCSI MUPOBO33PEHUYECKOIM
OCHOBBI JIJIsl TOHUMaHUS PHIIOCO(PCKUX UACH, TAKUX KaK: MaTepUaIbHOE €MHCTBO HEOPTAHUYECKOTO U OPraHMYeCKOro Mupa,
00yCIIOBIEHHOCTh CBOWCTB BELIECTB UX COCTABOM M CTPOCHUEM, I03HABAEMOCTh MPUPOIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA U
pelIeHus: IPOTUBOPEUHI MEX Iy HOBBIMU (PaKTaMU U TEOPETUYECKUMHU MPEAIOCHUIKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUN
IKOJIOTUYECKUX MPOOIIEM, a TaKXkKe MPo0IeM cOepeKeHUsI FHEPTETUUECKUX PECYPCOB, ChIPbs, CO3TaHUS HOBBIX TEXHOJIOTUN U
MaTepuanoB.



B nnane peiieHus 3a1a4 BOCIIMTAHUS, PA3BUTHS U COLMATN3ALMNA 00YYaIOUUXCsl MPUHSTHIE TPOrPAMMON 10 XMMHH TOXO/IbI K
OTIPEJICTICHUIO COIEPKAHUS U TIOCTPOSHUS IIPEeIMETa MPEAYyCMaTPUBAIOT (OPMUPOBAHUE YHUBEPCATbHBIX YU€OHBIX ACHCTBUH,
UMEIOINX 0a30BO€ 3HAYCHUE JIJIsl Pa3IMYHbBIX BUAOB JIEATEILHOCTH: pellIeHus Mpo0sIeM, MOoUCKa, aHalu3a U 00padoTku nHpopmaiuuy,
HEOOXOIUMBIX JIJIsi IPUOOPETEHUS OTbITA IPAKTUYECKON U UCCIE0BATENbCKOM N€ITEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B
MO3HAHUW XUMUH.

B npakTuke npenoiaBanys XMMHAKA KaK Ha YPOBHE OCHOBHOTO OOIIIETO 00pa30BaHUs TaK M Ha YPOBHE CPEAHETO 00Iero oopa3oBaHus,
TIPY OTIPEACIICHUN COACPKATEITHLHOM XapaKTEPUCTHKH TeIeH H3ydeHHsI MpeMeTa HalpaBICHHEM ITIEPBOCTEIIEHHON 3HAYUMMOCTH
TPaJAMIIMOHHO pU3HAETCS (POPMHUPOBAHKE OCHOB XMMHYECKOW HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUIECKON
NEATEILHOCTH YEJIOBEKa M KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOH KyJIbTYphl. C METOINYECKON TOUKH 3PSHHS TaAKOH MOIX0T K
OTIpEICTICHUIO TIEJICH N3yUCHUsI PEIMETa SBIISICTCS BIIOJTHE OMPABIaHHBIM.

CoriacHO TaHHOW TOYKE 3pEHUS TJIABHBIMU IEISIMU U3YUYEHUS TIpeMeTa « XuMus» Ha 6azoBoM yposHe (10-11 ki1.) siBsiroTes:
dbopMHpOBaHUE CUCTEMbI XUMHUECKUX 3HAHUI KaK BaKHEHIIIEH COCTaBISIONIEH eCTECTBEHHO-HAYUYHON KapTUHBI MUPA, B OCHOBE
KOTOPO¥ JIeKAT KIIIOUEBbIC MOHATHUS, (YHIaAMEHTAIbHBIC 3aKOHBI U TECOPUU XUMUHU, OCBOCHHUE A3bIKa HAYKH, YCBOCHUE U TIOHUMaHUE
CYIIHOCTH JIOCTYITHBIX 0000IIEHNI MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHUE C UCTOPUEH WX Pa3BUTHUS U CTAHOBJICHHUS;
dbopMHpoOBaHUE U Pa3BUTHE MPEACTABICHUIN O HAYUYHBIX METO/aX MMO3HAHUS BEIIECTB U XMMUYECKUX PEAKIINil, HEOOXOIUMBIX TSI
MPUOOPETEHUS] YMEHHUI OPUEHTUPOBATHCSI B MUPE BEIIECTB M XUMUUYECKUX SIBIICHUM, UMEIOIIUX MECTO B MPUPO/IC, B IPAKTUUECKON U
MMOBCEIHEBHOM KU3HU;

pPa3BUTHE YMEHHI U CITOCOOO0B JEATEIHHOCTH, CBSI3aHHBIX ¢ HAOMIOACHUEM U O0BSICHEHHEM XUMHUYECKOTO IKCTICPUMEHTA,
cOOJII0ZIeHEM MpaBUI 0€30MaCHOTO OOPAIIEHUS C BEIIECTBAMHU.

Hapsiay ¢ aTum conmepkaTelibHasi XapaKTepUCTHKA TIeJIeH U 3a71a4 U3y4eHHUs MpeaMETa B IIPOrpaMMe 10 XMMHUHU YTOYHEHA U
CKOPPEKTUPOBAaHA B COOTBETCTBUM C HOBBIMH IPHOPUTETAMH B CHUCTEME CpeaHero obiiero oopa3zoBanus. CeromHs B
MPETIOIaBaHNH XUMHUHY B OOJIBIIICH CTENEHU OTAAETCS MPEAMIOYTCHUE TIPAKTHICCKON KOMIIOHEHTE COCpKaHUs 00ydUCHUS,
OPHUEHTHPOBAHHOM Ha IMOATOTOBKY BHITYCKHHKA OOIIE00pa30BaTeIbHON OpraHU3alliH, BIIAJICIONIET0 He HAOOpOM 3HAHUH, a
(GYHKIIMOHATBLHOM TPAMOTHOCTBIO, TO €CTh CIIOCO0AMH ¥ YMEHUSMH aKTUBHOTO TTOJTYYSHUS] 3HAHUM U IPUMEHEHUS UX B peaIbHON
YKU3HHM JIJIST PEIICHUS TPAKTUYECKHX 3a]1a4.

B 9T0i1 cBsI3M npy U3ydeHUU NpeaMeTa « XUMUs» TOMUHUPYIOIIee 3HaYCHUE PUOOPETAIOT TaKUE TIENIH U 3a/1a4H, KaK:

amanTanys 00yJarIMXcs K YCIOBUAM JUHAMUYHO Pa3BUBAIOIIETOCS MHUPa, (HOPMHUPOBAHNUE WHTEIUICKTYaJIbHO Pa3BUTOM JIMYHOCTH,
TOTOBOM K caMOOOpa30BaHMIO, COTPYTHUYECTBY, CAMOCTOSTEILHOMY MIPUHSATHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX KU3HCHHBIX
CUTYaIUX, CBSI3aHHBIX C BEIIECTBAMH M MX IPUMEHEHUEM;



dbopMupoBaHUEe y 00YJAIOIIUXCS KIFOYEBBIX HABBIKOB (KITFOYEBBIX KOMITETECHITUH ), UMEIONTNX YHUBEPCATbHOE 3HAYCHUE IS
Pa3IMYHBIX BUJIOB JIEATEIBHOCTH: pEIICHHS Mpo0eM, MONCKa, aHau3a U 00padoTKN HH(pOpMaIK, HEOOXOTUMBIX JIJIs
IPUOOPETEHUS OIBITA JACATSIIEHOCTH, KOTOpask 3aHUMaeT Ba)KHOE MECTO B TIO3HAHUH XUMHUH, a TAKXKeE JIJIsI OIEHKU C TIO3HUIIHNA
IKOJIOTUYECKOM 0€30TaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB HA OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPEIY;
pa3BUTHE MMO3HABATEIILHBIX HHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEN 00yYaromuxcs: CHOCOOHOCTH
CaMOCTOSITEIIbHO IPHOOPETATh HOBBIE 3HAHUS 110 XMMHUHU B COOTBETCTBHH C KU3HCHHBIMU MTOTPEOHOCTSMU, UCIIOJIH30BAThH
COBpeMEHHBIC HH(POPMAITMOHHBIC TEXHOJIOTHH JIJIS TIONCKA M aHAJIN3a YI4eOHOW U HAy9IHO- TTOMYJISIPHOU HHPOPMAITUA XUMUIECKOTO
COJIepKaHus;

dbopMHpOBaHUE U PA3BUTHE Y OOYJAFOIINXCS aCCOIMATUBHOTO U JIOTHIECKOTO MBIIIICHHUS, HAOJIF01aTeIbHOCTH, COOPAaHHOCTH,
aKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIMMEBI, B YaCTHOCTH, TP TJIAHUPOBAHUH U MTPOBEACHIN XUMHUIECKOTO SKCTICPUMEHTA,
BOCIIUTaHUE y 00yYaromuxcsi yOSKIEHHOCTH B TYMAaHUCTUYECKON HAIIPABICHHOCTH XUMHH, €€ BAXKHON POJIU B PEIICHUU TIT00ATbHBIX
po0sIeM paloHaILHOTO TPUPOIONIOIH30BAHUS, TIOTIOTHEHUS YHEPTETUYECKUX PECYPCOB M COXPAHEHUS IPUPOJHOTO PaBHOBECHS,
OCO3HaHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOIICHHUS K IPUPOJIE U CBOEMY 3/I0POBbIO, a TAK)KE MPUOOPETEHHUS OIbITA
WCITIOJIb30BAHUS TTOJTYYCHHBIX 3HAHUM ISl IPUHSATHS TPAMOTHBIX PEIIEHUN B CUTYAIlUSX, CBI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.
[enu u 3a1a4n U3yyeHUs MpeaAMeTa « XUMHUSH MOy MOAPOOHYI0 METOIMYECKYIO0 HHTEpIIpeTaIuio B pasnuene «llnanupyemsie
pe3ynbTaThl OCBOEHUS TPOTrPAMMBI 110 XUMHHY, OJIaroiapsi 4eMy 00ecTieueHO YETKOE MPECTABICHUE O TOM, KaKHe 3HAHUS U YMEHUS
UMEIOT MPSIMOE OTHOIICHUE K Peasiu3aIlii KOHKPETHOM 11eJIH.

B yueOHOM 11aHe cpeHero o01iero oopa3oBaHus IpeaMeT « XuMus» 0a30BOro ypoBHS BXOAUT B COCTaB MPEAMETHOM 001acTu
«EcTecTBeHHO-HAYyYHBIC TIPEIMETHD.

OO6m1ee YKciio YacoB, PEKOMEHI0BAaHHBIX ISl U3y4ueHust Xumuu — 68 gacoB: B 10 kiacce — 34 yaca (1 gac B Hegento), B 11 knacce — 34
yaca (1 gac B Heziento).

COJEPXXAHUME OBYUYEHUA

10 KJIACC

TeopeTndeckre OCHOBBI OPTraHUYECKON XUMUU

[IpenmMeTr opraHM4ecKor XUuMHUHN: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B MOJIyYEHUN HOBBIX BEILIECTB U MaTEpUaioB. Teopus
CTpOeHHs opranndeckux coenunenuii A.M. bytneposa, e€ ocHOoBHbBIE TOJ0KeHUSI. CTPYKTypHBIE (POPMYJIIBI OPraHUYECKUX BEUIECTB.
['omomorus, nzoMepursa. XUMHUYECKas CBSI3b B OPraHUYECKUX COCIMHEHUAX — OJUHAPHBIE U KPATHBIC CBS3H.



[TpencraBienue o kinaccudukaluy OpraHMuecKUX BemecTB. HoMeHknaTypa opraHMueckux COeAMHEHNUH (cucTeMaTudeckas) u
TPUBUAJIbHBIC HA3BAHUS BAXKHEUIINX NPEICTABUTENICH KJIACCOB OPTaHUYECKUX BELIECTB.

OKCIEpUMEHTAIBHBIE METO/IBI U3YUYECHMS BELIECTB U X IIPEBPALLCHUI

O3HakoMIIeHHE ¢ 00pa3aMi OPraHU4YeCKUX BELIECTB U MaTepHajlaMU Ha UX OCHOBE, MOJIEIIMPOBAHUE MOJIEKYJI OPraHUYECKHUX
BEIIECTB, HA0IIOIEHUE U OMTUCAHUE IEMOHCTPAIIMOHHBIX OMBITOB 110 MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB NMPU HArpeBaHUH
(m1aBieHue, 0OyTrIMBaHUE U TOPEHUE).

YrineBoaopoasl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUH psii. MeTaH U 3TaH — NPOCTEUINE IPEICTABUTENN aJKaHOB: (PU3NYECKUE U
XUMHUYECKHE CBOMCTBA (PeaKlMy 3aMEIICHUs] U TOPEHHUS] ), HAXOKJIEHUE B IPUPOJE, MOTYyYEHNE U TPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHUECKHUH psiji. DTUIIEH U NPONUIIEH — MPOCTEHUIINE MTPEACTABUTENH aJKEHOB: (PU3NYECKUE U
XMMHYECKHE CBOMCTBA (PeaKkM TUAPUPOBAHNUS, TAIOTEHUPOBAHUS, THAPATALUU, OKUCICHHS U MOJIUMEPU3ALINN ), TIOITYyYCHHUE U
IIPUMEHEHUE.

Anxaauensl: Oytaauen-1,3 u metunOyTtaaueH-1,3: ctpoeHne, BaxHeHIIne XUMUYECKUE CBOMCTBA (peaKIysl MOIUMMEPU3aLiun).
[TosryueHre CUHTETUYECKOTO KaydyyKa U PE3HUHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOECHHMSI, TOMOJIOTMUECKUN Psil. AIETHIIEH — MPOCTEULINI peACTaBUTENb AIKUHOB: COCTaB,
CTpoeHHe, (prU3nuecKre U XMMUYECKUEe CBOMCTBA (PEeaKkIMK THAPUPOBAHNS, TAIOTEHUPOBAHUS, TUPATALlUU, TOPEHUS ), TOJIyY€HUE U
IPUMEHEHUE.

Apenbl. beH3o:: cocTtaB, cTpoeHue, GU3NIECKUEe U XUMUYECKUE CBOMCTBA (PEaKIuy TaJIOTeHUPOBAHUS U HUTPOBAHUS ), TOJTYyUYCHHUE U
npumeHenue. Toayon: cocras, CTpoeHHe, (PU3NYECKUE U XUMUYECKUE CBOMCTBA (PEaKuU TaIOTeHUPOBAHUS U HUTPOBAHMUS),
NOJIy4eHHUE U MpUMEHeHHnEe. TOKCUYHOCTh apeHOB. | 'eHeThyecKast CBsI3b MKy YIJIEBOJIOPOJaMU, TPUHALIICKAITUMU K Pa3IuYHbIM
KJIACCaM.

[TpupoaHbie UCTOYHUKHU YTiaeBOA0poaA0B. [Ipupoanslii ra3 u nonytHele HedTaHbIe Ta3bl. Hed1h u €€ npoucxoxnenne. CnocoObl
nepepaboTKu He(TU: MTepEeroHKa, KPEKUHT (TEPMUYECKUN, KATATMTUYECKU ), TUpoau3. IIpoaykTel nepepadoTku HEPTH, UX
IPUMEHEHUE B IPOMBILUIEHHOCTH U B ObITY. KaMeHHBIH yrojib 1 MpoayKThl €ro nepepaboTKu.

OKCIEpUMEHTAIBHBIE METO/IbI U3YUYEHHSI BEIIECTB U UX MTPEBPALLICHHIA

O3HakoMJIeHHE ¢ 00pa3aMy IJIacTMacc, KayayKoB U pe3uHbl, KoJutekuu «HedTb» u «Yronb», MoAennpoBaHrue MOJIEKYII
YII€BOJIOPOAOB U TaJOTEHOIIPOU3BOIHBIX, IPOBEACHHUE MPAKTUUYECKON PaOOThHI: MOTYUYEHHE STUIICHA U U3yUYEHHUE €r0 CBOWCTB.
Pacuérnbie 3anaun

Brruncnenust o ypaBHEHHIO XUMHUECKOHN peakiuu (Macchl, 00bEMa, KOJTMYECTBA HCXOIHOTO BEIIECTBA WM MPOIYKTa PEaKLUU 10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BELLECTB WX IPOAYKTOB PEAKIIUH).



Kucnopoaconepxamue opraHMiuecKue COEIUHEHUS

[IpenenbHbIE OJTHOATOMHBIE CIUPTHL. METaHOII U ATAaHOJ: CTpOeHUE, (U3UUECKUE U XUMUUYECKHE CBOMCTBA (PEaKIMK C aKTUBHBIMU
MeTaJIaMH, TaJIOr€HOBOIOPOIaMu, TOPEHHE ), TpUMeHeHne. BogopoaHbie CBSI3U MeXAy MOJIEKYJIaMU CIUPTOB. JleiicTBre MeTaHoa U
ATaHOJIa HA OPTraHW3M YEJIOBEKA.

MHoroatroMHbI€ CIUPTHI. DTUICHTIUKONIb U TIUIEPUH: CTPOEHHUE, (PU3NUECKHe U XMMUYECKUE CBOMCTBA (B3aMMOJICICTBHE CO
HIEJIOYHBIMHA METAJIIAMH, KAYECTBEHHAsl PEaKlrs Ha MHOIOaTOMHBIE cIUpThI). [leficTBre Ha opranu3Mm uyenoBeka. [Ipumenenue
TJIMLEPUHA U ATUJICHTJIMKOJIS.

®deHoJI: CTPOECHUE MOJIEKYJIbI, PU3NYECKHE U XUMUYECKHUE CBOKCTBA. TOKCHYHOCTH peHoua. [Tpumenenue gpenona.

Anpaeruspl ¥ KeToHbl. PopManbIErul, alleTalbAECTU: CTpOeHUE, GU3MUYECKUE U XUMUYECKHE CBOMCTBA (pPEaKIMU OKUCIICHHS U
BOCCTaHOBJICHUS], KAYECTBEHHBIE PEAKIINH), TOTYYEHUE U IPUMEHEHHE.

AueToH: cTpoeHue, PU3nYecKre U XMMHUUECKHUE CBOICTBA (peakui OKUCIEHUS U BOCCTAHOBJICHUS ), TOJIyY€HHUE U IPUMEHEHHE.
OAHOOCHOBHBIE MpeJIEIbHbIE KAPOOHOBBIE KUCIOThl. MypaBbUHAS U YKCYCHAs! KUCIIOTBI: CTPOCHHE, (PU3NIECKUE U XUMUYECKUE
CBOMCTBa (CBOMCTBA, OOIIUE IS KJIacca KUCIIOT, peakIus dTepudukanuu), noydeHue u npumenenne. CreapuHoBasi U OJICMHOBAs
KHUCJIOTHI KaK MPEICTaBUTENIN BBHICIINX KapOOHOBBIX KUCIOT. MbLIa KaK COJIM BBICHINX KapOOHOBBIX KHCIIOT, UX MOIOIIEE ICHCTBHE.
CrnosxHble 23¢upbl KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ 'uponu3 cnoxubix 3gupoB. XKupsl. ['uaponus xxupos. [Ipumenenue
KUpOB. bronornueckas poJb )KUPOB.

VYrieBobl: cocTaB, KiiacCu(pUKAILUs YrIIeBOI0B (MOHO-, IU- U TIoJiMcaxapuibl). [1rok0o3a — mpocTelmii MoOHOcaxapu1: 0COOCHHOCTH
CTPOEHHUS MOJIEKYJIbI, PU3HMUECKHE U XUMHUYECKHE CBOMCTBA (B3auMozeiicTBue ¢ rusipokcuaom menu(Il), okucienne aMmmMuaqHbIM
pactBopoM okcuaa cepedpa(l), BocctanHoBIeHUE, OPOKEHHE TIIIOKO3bl), HAXOXKICHUE B IPUPO/IC, TPUMEHEHHUE, OMOJIOTUYECKast POJIb.
®dorocunTe3. OpyKTO3a KaK U30MEP IIIFOKO3bI.

Caxapo3sa — peICTaBUTENb IUCAXapHI0B, THIPOJIN3, HAX0XKICHUE B PUPOJIE U IPUMEHEHHE.

Kpaxwman u nemirono3a kak npupoJiHbie noaumepsl. CTpoeHne Kkpaxmana u 1esuTio103bl. Gu3ndeckue 1 XMMHUYECKUE CBOMCTBA
Kpaxmana (TUAPOJIN3, KAYECTBEHHAs PEaKILUsI C HOIOM).

DKCIepUMEHTAIbHBIE METO/Ibl U3YUYEHHUSI BEIIECTB U UX MPEBPAILCHUIA

[IpoBenenwne, HaOIIOCHUE U ONUCAHNUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE CITUPTOB, KAYECTBEHHBIC PEAKIIMH OJJTHOATOMHBIX
crnupToB (oKUcieHHne 3TaHoia okcuaoM meau(1l)), MHOroaToMHbBIX CIUPTOB (B3auMOAEHCTBHE riulieprHa ¢ rugapokcuioM Meau(Il)),
anbAETUI0B (OKUCIEHUE aMMHadYHbIM pacTBopoM okcuaa cepedpa(l) u rugpoxcunom menu(Il), B3anmonecTBue kpaxmania ¢ HOJIOM),
IIPOBEICHHUE MPAKTHYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnblie 3anaun



Boruncienus no ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO BEIIECTBA UITH MPOYKTa pEeaKIUuu 10
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOAHBIX BEIIECTB WM MPOJIYKTOB PEAKIIUH).

A3oTcojeprKalue OpraHu4eckue CoOeIMHEHUS

AMHHBI. MeTHIIaMUH U aHWJIMH: COCTaB, CTpOeHUE, GU3NUECKIEe U XUMUYECKHE CBOMCTBA (TOpEeHUe, B3aUMOJICHCTBHE C BOJOU U
KHCJIOTAMH).

AMMHOKHCIIOTHI Kak aM(OTepHBIE OpraHnYecKre coequHeHus. DU3NYECKre U XUMUIECKHIE CBOMCTBA aMUHOKHCIIOT (Ha IpUMEpe
rIUIUHA). bronornyeckoe 3HaueHrne aMUHOKUCIOT. [lenTub.

benku kak npupoiHbIe BBICOKOMOJIEKYJIApHbIEC coequHenus. [lepBruyuHas, BToOpuyHas U TPETUYHAs CTPYKTYpa OeIKOB. XUMUYECKUE
CBOMCTBa OEJIKOB: TUAPOJIN3, IEHATYPALIMs], KAYECTBEHHBIE PEAKIIMH HA OEJIKU.

DKCIEepUMEHTATbHBIE METO/Ibl U3YyUCHHUS BEILIECTB U UX MPEeBpaIlcHUN

HaGntonenue u onrcanne 1eMOHCTPAIIMOHHBIX OMBITOB: JIEHATypalys O€IKOB MPU HATPEBAHUHU, IIBETHBIC PEAKIIUN OCIIKOB.
BricOKOMONIEKYIISIpHBIE COETUHEHUS

OCHOBHBIE MOHATHS XUMUHU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUI: MOHOMED, TOJIMMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJIMMEPHU3ALINH,
cpeaHsia MoJieKyJisipHast macca. OCHOBHBIE METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCIMHEHUIN — OJIMMEPU3ALINS U
MOJIMKOH/ICHCALIHSL.

[TnacTMaccel (MOAUATUIIEH, HOJUMPONUIIEH, TOJIMBUHWIXJIOPUI, TOJIUCTUPOI). HaTypanbHblil 1 CHHTETUYECKHUE KAyUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U U30MPEHOBHIN). BomokHa: HaTypagbHbIE (XJIOMOK, MIEPCTh, MIENK), UCKYCCTBEHHBIE (AIl[eTaTHOE
BOJIOKHO, BUCKO032a), CHHTETHUECKHUE (KalpOH U JIaBCaH).

DKCIEepUMEHTaTbHBIE METO/Ibl U3YyUCHHS BEIIECTB U UX MPEBPAIICHUI

O3HakomileHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeaMeTHble CBA3U

Peanuzaniyst MEXXIPEAMETHBIX CBSI3€M MPU U3YYEHUM OpraHudeckod xumuu B 10 Kjacce oCyIIecTBISETCS yepe3 UCTI0JIb30BAHUE
KaK OOIIMX €CTECTBEHHO-HAYYHBIX IMOHITHUH, TaK U MOHATHM, SIBJSIOMIMXCSI CACTEMHBIMHU JIJIs1 OTJAEIBHBIX MPEIMETOB €CTECTBEHHO-
Hay4YHOTO IIUKJIA.

OO0mmue ecTecCTBEHHO-HAYYHbBIE TIOHTHS: SIBJICHUE, HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOPUS, aHAJIN3, CHHTE3, KJacCUupUKaIlus,
NEePUOINIHOCTD, HAOTIOZICHUE, H3MEPEHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE.

dusuka: MaTepus, YHEPTHsl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPTeTUYECKUN YPOBEHb, BEIIECTBO, TEJNO, 00bEM, arperaTHoe
COCTOSIHHE BEIEeCTBa, PU3NIECKUE BEIIMYUHBI U STUHUIIBI X U3MEPCHHSI.

buonorus: knetka, opraausm, 6mocdepa, 0OMEH BemIeCTB B opraHu3Me, (HOTOCHHTE3, OMOJIOTHYECKU aKTHBHBIC BelIecTBa (OemKu,
YIIEBOABL, XKUPBI, GepMeHThI). ['eorpadusi: MuHepalibl, TOpHbIE TOPO/Ibl, OJE3HbIE UCKOMIAEMbIE, TOIIIIMBO, PECYPCHI.
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TexHoIOTHS: MUIIEBBIC TPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO TTUTAHUSI, MOIOIIIME CPEJICTBA, JICKAPCTBEHHBIC U KOCMETHUCCKHE
npernapaTbl, MaTepUAIbl U3 UICKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.
[TpoBepsiembie TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS OCHOBHOM
obOpazoBaTenpHOM TporpaMmabl (10 ki1acc)

Kog lMpoBepsieMble NpegMeTHbIE pe3ynbTaTbl OCBOEHMS OCHOBHOM 0bpa3oBaTenbHON
npoBepsieMoro nporpammbl cpegHero obuiero obpasoBaHus
pesynbTara
1 TeopeTnyeckne OCHOBbLI OPraHUYECKON XUMUK
1.1 CdopmmnpoBaHHOCTb npeacraBneHnn O  XMMMYECKOMn cocTaBnstoLwen

€CTECTBEHHOHAy4YHOW KapTWHbl MMUpa, PoOfM XMMUU B MNO3HAHWUN SABMNEHWUIA
npupodbl, B (OPMUPOBAHWM  MBbIWMAEGHNA W KynbTypbl fIMYHOCTW, ee
PYHKUMOHANbHOW rpamMoTHOCTM, HeobXoaAMMOW AN pelleHus MpakTUYeCcKnx
3aga4y M JKomornyeckn OBOCHOBAHHOIO OTHOLUEHMS K CBOEMY 340pOBblO U
npupoaHoun cpeae

1.2 BnaoeHwue cuctemom XUMUNYECKNX 3HaHWUN, KoTopas BKITHOYAET:
ocHoBomnonaratwLue NOHATUSA (monekyna, BaNEHTHOCTb,
AMEKTPOOTPMLATENBHOCTb, CTEMEHb OKUCMIEHUS, XMMUYecKasd CBSA3b, MOISb,
MONsSpHas Macca, MOMsipHbIi oObem, yrmepofHbIn ckeneT, dyHKLMOHarnbHas
roynna, pagukan, W3OMepusi, WN30OMepbl, TFOMOSMOrMYECKNA psaa, roMororu,
YrNeBOAOPOAbl, KUCMOPOA- W a3oTcopepxaliue coeamHeHus, Buonornyecku
aKTMBHble BewecTBa (yrneBodpl, Xupbl, 06enku1), MOHOMEp, MonMMmep,
CTPYKTYPHOE 3BEHO, BbICOKOMOJIEKYNISIPHbIE COEOVHEHUS); TEeOPMM U 3aKOHbI
(Teopus XMMUYECKOro CTPOeHus opraHunyeckux Bewects A.M. Bbytneposa),
3aKOHOMEPHOCTN, CUMBOJSIMYECKUN A3bIK XUMWUK, DaKTONOrMyeckne CBedeHust o
CBOWICTBax, cocTaBe, MonyyYeHurM u 6e30nMacHOM MCMONb30BaHUN BaXXHEMLLMX
HeopraHM4eckMx W OpraHMdeckux BELIECTB B ObITY M NpakTU4YecKon
DesaATenbHOCTN YenoBeka

1.3 CopMUPOBAHHOCTE YMEHWI BbISIBNATb XapaKTepHble MPU3HAKN  MOHATUN,
yCTaHaBnmBaTb UX B3aMMOCBSI3b, UCMOMb30BaTb COOTBETCTBYIOLLME MOHATUSA NPU
onucaHuu coctaea, CTPOEHUS U NpeBpaLLeHnii OpraHN4ecknx coeanHeHum

1.4 C(OPMUPOBAHHOCTE  YMEHUA UCMONb30BaThb XUMUYECKYHD CUMBOSUKY ANs
COCTaBMEHUA MOMNEKYNAPHbIX W CTPYKTYPHbIX (pa3BepHYTOW, COKpaLleHHOWN)
GOopMynT  OpraHUYecKUX BeELLEeCTB W  YpPaBHEHUM XUMWUYECKUX peakuun,
M3roTaBnMBaTb MOLENN MOJIEKYN OPraHUYeCcKMX BELLeCTB ANS WAMCTpauum ux




XUMUYECKOTIo 1N NpOCTPaHCTBEHHOIo CTpoOeHusA

15

CopMnpoBaHHOCTL  YMEHWUI YCTaHaBnuBaTbh MNPUHAANEXHOCTb U3YYEHHbIX
OpraHN4eckMx BELLECTB MO UX COCTaBY M CTPOEHUIO K OMpefeneHHOMY Kraccy
(rpynne) coeavHeHunm  (yrmeBogoponbl, KMCHOpO4 W asoTcoaepxalwume
COEQMHEHUS!, BbICOKOMOINEKYNSPHbIE COeAUHEHWs), AaBaTb MM Ha3BaHUS MO
cuctematmyeckon HomeHknatype (IUPAC)

15

CopMnpoBaHHOCTL  YMEHWsI  OMnpedensaTb BuAbl XMMWYECKOW CBA3UM B
OpraHU4ecKMx CoeanHeHNsIX (0gMHapHbIE 1 KpaTHbIE)

1.6

ChopMMPOBaHHOCTb  YMEHUSI MPUMEHSITE:  TMOSIOXKEHUSI TEeopuM  CTPOEHMUs!
opraHuyeckux BewlecTB A.M. BytnepoBa ans o6bACHEeHVS 3aBUCMMOCTU CBOWICTB
BELLECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHUsI MacChl BELLIEeCTB

Yrnesogopoasl. KucrnopoacogepxailiMe W asoTcoAepallMe opraHudeckue
coeiHeHUs. BbicokoMoneKkynsapHble coeanHeHus

2.1

CopMNPOBaAHHOCTE YMEHUA NPUBOAUTL TPMBMANbHbIE HA3BaHMS OTAENbHbIX
OpraHu4eckMx BeLecTB (3TWNEH, NpPONuIeH, aueTUNeH, STUMEHTTIMKONb,
rmuuepuH, deHon, dopmanbaerya, auetanbgerng, MypaBbMHas KUCMOTa,
YKCYCHasi KMCMOTa, OJfIeMHOBasi KWCMNoTa, CTeapuHOBas KWCNoTa, [MoKo3a,
pyKTO3a, KpaxmMar, Lennonosa, rmuumH)

2.2

CchopMMPOBaHHOCTb YMEHUI XapaKTepu3oBaTb COCTaB, CTPOEHNE, dnsnyeckune u
XMMUYECKNE CBOWCTBA  TUMUYHbIX I'IpeLI,CTaBI/ITeJ'IeI7I Pas3nnMYHbIX  KrnaccoB
OpraHn4ecknx BeLlecTB (MeTaH, 3TaH, 3TUNEH, NPOoNuIeH, aueTuneH, Gyrtaguex-
1,3, meTnnbytagmeH-1,3, 6eH30Nn, METaHONM, 3TaHOM, STUMNEHITINKONMb, TMNLEPWH,
deHon, auetanbgerng, MypaBbMHAA U YKCYCHad KUCNOTbLI, FMNHOKO3a, Kpaxman,
Liennono3a, aMMHOYKCYCHas KucroTa)

2.3

Cd)OpMMpOBaHHOCTb YMEHUA UnniCcTpupoBaTtb reHeTu4eCkyro CBA3b MeXay
TUNMWYHBIMW  NpeacTaBUTENAMN  Pa3sIMYHbIX KIacCoB OpraHM4Yecknx BeLecTB
YpaBHEHNAMU COOTBETCTBYROLWUNX XUMUYECKNX peaKu.w?l C wucnonb3oBaHUEM

CTPYKTYPHbBIX (hOpmMyr

2.4

ChopMUPOBAHHOCTL YMEHUSA XapaKTepu3oBaTb WCTOYHWKWU YrNeBOL4OPOLAHOMO
Cblpbsi  (He(pTb, NpUPOAHBIA ra3, Yyromb), cnocobbl wux nepepaboTkn u
npakTu4eckoe NpumMmeHeHne NpoaykToB nepepaboTkm

XMunsa u XKusHb. PacyeTsl
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3.1

CdopmMnpoBaHHOCTb YMEHUI BNageTb CUCTEMOWN 3HAHWUIA 00 OCHOBHbIX MeTodax
Hay4YHOro MO3HaHWs, WCMNOMb3YyeMblX B XUMUM NPU  M3YYEeHUN BELLEeCTB WU
XUMUNYECKNX ABMNEHUNn (HabnogeHwe, n3mepeHue, AKCMNEPUMEHT,
MOZLENMPOBaHNE), NCMOMNb30BaTb CUCTEMHbIE XUMUYECKNE 3HAHUSA ONS NPUHATUSA
PELLUEHUN B KOHKPETHbIX XU3HEHHbIX CUTYaLUsiX, CBSA3aHHbIX C BELLEeCTBaMU U UX
NpPUMeEHEHNEM

3.2

CchopMMpOBaHHOCTb YMEHWUIA cobrogath MpaBuna Mosib30BaHUS XUMUYECKOWN
nocydon n nabopaTopHbiM obopydoBaHMEM, a Takke NpaBura obpalleHuss C
BellecTBaMy B COOTBETCTBMU C MHCTPYKLMSIMU MO BbINOMHEHMWIO NabopaTopHbIX
XMMWUYECKMX OMbITOB

3.3

CdopMrpoBaHHOCTb ~ YMEHWI  MNaHWpoBaTb W BbIMONHATb  XMMUYECKUN
9KCMNEPUMEHT  (MPEeBpaLLEHNS  OPraHUYECKUX BELLECTB MpPW  HarpeBaHuu,
Mony4YeHue STUINIEHA W U3YYEHUE €ero CBOWCTB, Ka4eCTBEHHble peakuum
OpraHvM4ecknx BELLECTB, AeHaTypauuss GenkoB npuW HarpeBaHuW, LBETHble
peakuun GenkoB) B COOTBETCTBUM C MpaBuUnamMy TEXHUKU Ge3onacHoOcTU Mpu
obpalleHun ¢ BelecTBamun 1 nabopatopHeiM 060pyLOBaHMEM; NPeacTaBnsTh
pe3ynbTaTbl XMMUYECKOr0 3KCMepumMeHTa B (OpMe 3anucy  ypaBHEHWN
COOTBETCTBYIOLUMX peakuuidi u OpMynMpoBaTb BbIBOAbI HA OCHOBE 3TMX
pe3ynbLTaToB

3.4

CchopMMPOBaHHOCTL ~ YMEHUI  NPOBOAWUTL  BBLIYMCIIEHUS MO XMMWYECKUM
ypaBHeHusIM (Macchkl, o6bema, KonmMyecTBa UCXOOHOMO BelLecTBa MNK NpoaykTa
peakuMu MO W3BECTHbIM Macce, 0O6beMy, KONMUYECTBY OOHOMO W3 UCXOAHBLIX
BELLeCTB U NPOAYKTOB peakLum)

3.5

CchopMUPOBAHHOCTL ~ YMEHWUIA  KPUTUYECKM  aHanmM3mMpoBaTb  XUMWUYECKYHO
nMHpOpMaLMo, MNosnydaeMyldo M3 pas3HblX WCTOYHMKOB (CpeacTBa  MaccoBOM
nHpopmaumn, cetb IHTEpHET 1 apyrue)

3.6

CdopmmpoBaHHOCTb yMEHUIM cobniogaTb npasuna 3KONOrM4eckn
uernecoobpasHoro noeedeHnss B ObITy U TPyOooBOW AEATENbHOCTU B LENAX
COXpaHEHUs1 CBOEro 340POBbS U OKpYXalllen NpUMpOLHOM cpedbl, 0CO3HaBaTb
OMacHOCTb BO3AEWCTBUSI Ha >XMBble OpraHu3Mbl OnpederieHHbIX OpraHN4YeckKux
BellecTB, MNOHWMMaa cMmbicn nokasatensa [10K (npegenbHo gonycTtumon
KOHUEHTpauun), TMNOSICHATbL Ha  npuMMepax  Crnocobbl  YMEHbLUEHUS U
npegoTBpaLLeHNs UX BPEAHOro BO3AENCTBMSA HA OpraHn3M YenoBeka

[IpoBepsiembie anemeHThI copepxanus (10 kmacc)

Kop,

[MpoBepsieMblil 3NeMeHT coaep>KaHus
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TeopeTVI‘-IeCKI/Ie OCHOBbI OpI'aHVI‘-IeCK017I XUMnmn

11

I'Ipep,meT OpFaHVI‘-IeCKOVI XUMUn: ee BO3HNKHOBEHNE, pa3BnUTne U 3HavyeHne B nofydeHnun
HOBbIX BelWeCTB W MaTtepunarnos. TeOpI/I‘i-I CTPOEHNA OpraHn4yeckmx coegmHeHnn A.M.
BYTJ'IepOBa, €€ OCHOBHbIE NOoJ10XKeHUA

1.2

CTpyKTypHblE hOpMYMbl OpraHu4eckmx BellecTts. ['omonorus, nsomepus. Xvmmyeckas
CBSI3b B OpPraHN4eckux coegMHEeHusIX - oguHapHble U KpaTHble cBsa3un. [NpeacrasneHue o
Knaccmdgukaumm OpraHn4eckmx BeLLeCTB

13

HomeHKnaTypa OopraHn4ecknx coeguHeHunn (CVICTeMaTVI‘-IeCKaFI) n TpuBnanbHbie
Ha3BaHWSA BaXHENLLNX HpeﬂCTaBMTeﬂeVI KIilaccoB OpraHn4eckunx seLlecTtB

Yrnesogopoabl

2.1

ArnkaHbl: cocTaB W CTPOEHWe, romorormyeckuid psg. MeTaH u ataH - npocTeiline
npeacTaBUTENM ankaHoB: (PU3NYECKNE N XUMUYECKME CBOWCTBA (peakumun 3aMeLLeHunst 1
ropeHust), HaxoXxaeHve B NPMPOAE, NoNyvYeHre 1 NPUMEHeHne

2.2

ArnkeHbl: cocTaB 1 CTpoeHune, roMOSIorM4ecKknn pAaa. OTUNeH n nponuneH - HpOCTeVILUMe
npencraBuTenn allkeHoB: cbmawqecme n XUMun4yeckmne CcBOMCTBaA (peaKLI,VII/I
rmapunpoBsaHuad, rarnoreHnpoBaHud, rugpataunn, OKUCNEHUA W« nonmmepmauww),
nony4yeHune n npyuMeHeHne

2.3

AnkagueHbl: 6ytagmeH-1,3 n metunbytagmeH-1,3: CcTpoeHne, BaXKHeWLWne XMmMmyeckue
CBOWICTBa (peakuus nonumepusaumm). lNonyvyeHne CMHTETUYECKOTO KaydyKa U pe3uHbl

2.4

AnKWHBbI: COCTaB U OCOBEHHOCTU CTPOEHUsl, TOMONOTMYEecKMn psafd. AueTuneH -
NpoCTENLLNA NpeACTaBUTENb ankMHOB: COCTaB, CTPOEHMWE, U3MYECKUE U XUMUYECKUE
CBOMCTBa (peakuun ruapupoBaHusi, ranoreHWpoBaHusl, ruapatauun, ropeHus),
nony4eHne u npuMeHeHue

2.5

ApeHbl. BeH3on: coctaB, CTpoeHue, (bu3Myeckne U XUMUYeckue CBOMCTBa (peakuuu
raroreHNpoBaHUs W HUTPOBAHMSA), MNOJNIyYEHME U NpUMeHeHWe. Tonyon: cocTas,
CTpOeHMe, U3MYEeCKMe W XUMUYECKME CBOWCTBa (peakumu rarioreHMpoBaHus |
HUTPOBaHUS), NOMyYeHNE U NpUMeHeHMe. TOKCMYHOCTb apeHoB. eHeTMyeckas CBA3b
MeXay yrrneeBoaopoaamu, NpyHagnexalmMm K pasnnyHbIiM Knaccam

2.6

MpupoaHble UCTOYHMKKU yrineBoaoponos. MNMpuMpoaHbIn ras 1 nNonyTHble HedTsHbIE rasbl.
Hedts n ee npoucxoxaeHue. Cnocobbl nepepaboTkn HedTU: NeperoHka, KPeKuHr
(Tepmuyeckuin, kaTanutuyeckun), nuponus. [lpoayktel nepepaboTkm HedpTH, wuX
NpUMeHeHMe B MPOMBILLMEHHOCTM U B ObiTy. KaMeHHbI yronb W nNpoaykTbl ero
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nepepaboTkn

Kvucnopogcoaepxalluve opraHuieckne coeguHeHuns

3.1

lMpepenbHble OgHOATOMHbIE CMMPThl. MeTaHon u 3TaHom: CTpoeHue, U3m4eckue u
XMMUYECKME CBOMCTBA (peakumMm C akTMBHbIMW MeTannamu, ranoreHoBogopoAamu,
ropeHue), npumeHeHne. BogopoaHble cBs3M Mexay mornekynamu cnuptoB. [lencTteue
MeTaHona un 3TaHona Ha opraHusM yenoseka. MHOroaTomMHble CNUPTLI. STUMEHTTINKOSb
N MMULEPUH: CTpoeHue, PU3M4eckne u XMMuMyeckue CBOWCTBA (B3aMMOAENCTBME CO
LLEeMOYHbIMX  MeTannamMu, KayeCTBeHHasi peakuuMss Ha MHOroatOMHble ChuvpThl).
[HericteBne Ha opraHn3m Yenoseka. [pumMeHeHne ramueprHa n 3TUNEHr KOS

3.2

®eHon: CTpoeHve Monekynbl, U3NYeckne M XMMUYEeCKne CBOWCTBA. TOKCUYHOCTb
deHona. NpumeHeHne deHona

3.3

Anboermabl U KeToHbl. PopManbgerva, aueTtanbaerva: cTpoeHue, dusmdeckne U
XMMUYECKME CBOMCTBA (peakuuyM OKUCIIeHWSI U BOCCTAHOBIIEHWUS, Ka4YeCTBEHHble
peakuuu), nonyyeHne 1 NnpuMeHeHve

3.4

OAHOOCHOBHbIE NpefernbHble KapboHoBbIE KMCNOTbl. MypaBbnHas u yKCycHasi KUCNOThbI:
CTpOEeHUne, pusnveckme n XMMmyeckue CBOMCTBa (CBoMCTBa, obLimMe Ans Knacca KMCHoT,
peakuus aTepudmkalmm), nonyvyeHne n npumeHeHue. CTeapuHOBas U ONeMHOBas
KACNOTbI Kak MpeAcTaBuMTENU BbICLUMX KapOOHOBBLIX KMCNOT. Mbina Kak COnv BbICLUUX
KapOOHOBBIX KUCIOT, X MOOLLIEE AENCTBUE

3.5

CnoxHble ahmpbl kKak NPOM3BOAHbIE KAPOOHOBLIX KACMOT. 'MAPOnM3 CrnoXHbIX 3UpOoB.
Kupbl. M'maponus xnpos. MNMprumeHeHne xunpos. Bronoruyeckast porib XXMpos

3.6

YrneBofpl: coCTaB, krnaccudukauunsa yrnesogos (MoHo-, Au- U nonucaxapuapl). Mokosa
- MNPOCTEMWMA MOHOcaxapua: OCODEHHOCTU CTPOEHMSI MOMEKynbl, uU3ndeckne wu
XMMU4eckme cBoWcTBa (B3aumopenctesue ¢ rugpokemaom meaun (ll), okucneHue
amMMMaYvHbIM pacTBOpoMm okcuaa cepebpa (l), BoccTaHOBMNeHWe, GpoXeHWe TIoKo3bl),
HaxoxaeHue B Npupoae, NnpumeHeHne, bruonornyeckas ponb. PoTocuHTe3. PpyKTO3a KaK
n3omep rnwoko3bl. Kpaxman u uennwonosa Kak npupogHble nonumepbl. CTpoeHne
Kpaxmana u uennonosbl. Puanyeckme M xMMmmyeckme CBOWCTBA Kpaxmana (rmaponms,
KayecTBEHHas peakuusi C MOA0M)

AsoTcoepxallme opraHMnyeckue coeguHeHns

4.1

AMUWHOKMCIIOTBEI  KaK amdoTepHble oOpraHuyeckne coeavHeHusi. duandeckne U
XMMUYECKME CBOMCTBA aMUHOKMCIIOT (Ha npuMepe rnuumHa). Bruonornyeckoe sHaveHue
amuHokucroT. MenTuapl
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4.2 benkn kak npMpoaHble BbICOKOMOIEKYISIpPHblE coeamHeHus. epBuYHas, BTOpUYHas U
TpeTu4Hasa cTpykTypa 6enkoB. Xumudeckne cBonctsa 6enkos: ruaponus, geHatypauus,
Ka4yeCTBEHHbIE peakumn Ha B6enkun

5 BbICOKOMOJ'IeKyJ'IFIprIe coegnHeHuA

51 OCHOBHblE MOHATUS XUMUU BbICOKOMOJEKYNAPHbIX coeauHEHWN: MOHOMEpP, nonumep,
CTPYKTYypHO€ 3B€HO, CTeneHb nonuMmepunsauun, cpegHada MonekyndapHaa macca.
OcCHOBHble MeToObl CUMHTE3a BbICOKOMOIEKYNAPHbIX coeguHeHun - nonunMepusaumna u
nonmkoHgeHcauuna

5.2 3KkcnepuMeHTanbHble MeToabl N3yYeHNs BELLECTB U UX MPEBPALLEHUA: O3HAKOMITEHME C
obpasLamn NpUpPOAHBLIX U UCKYCCTBEHHBLIX BOJIOKOH, MracTtMacc, kayyykoB. [lonydeHue
CMHTETMYECKOrO KaydyKa 1 pe3uHbl

11 KUIIACC

Teopernueckne OCHOBBI XUMHUH

XUMHUECKHUH 351IeMeHT. AToM. SIApo aToMa, M30TONbL. DJIEKTPOHHAsE 0007104YKa. DHEPreTUUECKUE YPOBHH, TOAYPOBHU. ATOMHBIE
opburanu, s-, p-, d- anemMenTsl. OCOOCHHOCTH pactpeIesICHHsI JIEKTPOHOB 110 OPOUTAIISIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX
NEPUOJIOB. DJIEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[Tepuoanueckuii 3akoH u Ilepuoauueckas cucrema xuMmuueckux semMeHToB J[.J. MenaeneeBa. CBsi3b IEpUOIMUECKOTO 3aKOHA U
[leprognueckoii cuctemMbl XuMHUeckux 3nemeHToB [[.1. MeHeneeBa ¢ COBpeMEHHOM TEOPHUEN CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHS CBOMCTB XMMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMHU MTPOCTHIX U CIOKHBIX BEIIECTB MO TPyIIaM U epuoaaM. 3HaUCHHE
MIEPUOIMYECKOr0 3aKOHA B PA3BUTHUH HAYKH.

CrpoeHue BeniecTBa. XUMUYECKas CBA3b. BUabl XUMHUUECKOH CBSI3U (KOBaJICHTHAsI HETIOJISIpHAS U MOJISipHAs, UOHHAS,
MeTayunueckas). Mexanu3mbpl 00pa30BaHUs KOBAJICHTHOW XUMUYECKOM CBSI3M (OOMEHHBIN U TJOHOPHO-AKIIEITOPHBIN). BogopoaHas
CBSI3b. BaJICHTHOCTB. DNEKTPOOTPUIIATENBHOCTh. CTENEHb OKUCIICHUS. IOHBI: KATUOHBI U AaHUOHBI.

BemecTBa MOJEKYISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH MOCTOSHCTBA COCTAaBA BEUIECTBA. T UIbI KPUCTAIUIMYECKUX
pemeéToK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAIIMYECKON PEIETKH.

[ToHsTHE O MUCTIEPCHBIX cucTeMax. MICTUHHBIE M KOJUIOUIHBIE pacTBOPBI. MaccoBas 101 BEIIECTBa B paCTBOPE.
Knaccudukanus Heoprannueckux coeiuHeHnil. HoMeHkiaTypa HeOpraHu4eckux BeuiecTB.  ['eHeTuueckas  CBS3b
HEOpPraHUYECKUX BEIIECTB, IPUHAICKALIUX K Pa3IMYHBIM KIacCaM.
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Xumuueckas peakiusi. Knaccudukanus XMuMUYECKUX peakIuii B HEOPraHUIECKON U OpraHnYecKod XMMHUU. 3aKOH COXPAHEHHUS MaCcChl
BEILIECTB, 3aKOH COXPAHEHHUS Y IPEBPALIEHUS SHEPTUU NTPU XUMUYECKUX PEaKIHUAX.

CKopoCTh peakiuu, e€ 3aBUCUMOCTb OT pa3InyHbIX (hakTopoB. OOpaTUMBbIe peakiuu. XumMuieckoe paBHoBecue. DaKkTophl,
BIIMAIOLIME HA COCTOSTHUE XUMHUUYeCcKOro paBHoBecus. [Ipunuun Jle [laTense.

OnektposmTrydeckas nuccormanys. CrbHbBIE U ci1a0ble 37eKTpouThl. Cpera BOJHBIX PAaCTBOPOB BEIIECTB: KUCIas, HEHTpalbHas,
nienouHas. [lonsitue o Bomopoanom nokasarene (pH) pactBopa. Peakiiuu nonnoro oomena. ['mapoiau3 HeopraHuyecKux u
OpTraHUYECKUX BEIIECTB.

OKUCIUTETFHO-BOCCTAHOBUTEIIbHBIC peakiuu. [IoHaTHe 00 AIeKTpoIn3e paciljiaBOB U pacTBOPOB coJjiei. [IpuMeHeHue 2J1eKTpoin3a.
DKCIEepUMEHTATbHBIE METO/Ibl M3YUCHHS BEIIECTB U UX MPEBPAIICHUI

Hemonctpauus tadmun «Ilepuoanueckas cuctema xumuueckux sieMeHToB /.M. MeHnneneeBay, usyueHue Mojaesnen
KPUCTAJUIMYECKUX PEeIETOK, HAOI0IeHUE U OMUCAaHUE IEMOHCTPAIMOHHBIX U JIJAOOPATOPHBIX OIBITOB (Pa3JIOKEHUE TIEPOKCHUIA
BOJIOPOJIa B PUCYTCTBUM KAaTAJIA3aTOPA, OMNPEAEIICHUE CPEIbl PACTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCATIBHOTO HHANKATOPA,
peakiy HOHHOTO 0OMEHa), TPOBEICHNUE MTPAKTUYECKON paboThl «BiusHue pa3nudyHbix (aKTOPOB HA CKOPOCTh XMMHUYECKOM
peakuum».

Pacuérnbie 3amaun

Pacu€Tsl 0 ypaBHEHHUSIM XUMUYECKUX PEAKIUIA, B TOM YUCIIE€ TEPMOXUMHUYECKHUE PACUETHI, PACUETHI C UCTIOJIb30BAHUEM MOHSTHUS
«MaccoBast 107151 BEIIECTBAY.

Heoprannueckast xumust

Hewmetamnbl. [Tonoxxenne nemeramio B [lepuogndeckoit cucreme xumudeckux sneMeHToB J[.M. MenpaeneeBa u 0cCoOOEHHOCTH
CTpoeHUs aTOMOB. PU3UYECKHE CBOMCTBA HEMETAIOB. AJTIOTPONHS HEMETAIIOB (Ha TpUMepe KUCIopoaa, cephl, hochopa u
yriepona).

XUMHUECKHE CBOMCTBA BaXXHEHIIIMX HEMETAJUIOB (TaJIOT€HOB, CEphI, a30Ta, (hochopa, yraepoja u KpeEMHU) U UX COSAUHEHUI
(OKCHI0B, KHUCJIOPOACOACPKAITUX KUCIOT, BOAOPOAHBIX COSTUHEHUM ).

[IprumeHeHne BaXXKHENIINX HEMETAIUIOB U UX COEUHECHUM.

Mertamisl. [Tonoxxenne MmeramoB B [lepuoanyueckoi cucteme xuMmudeckux anemMeHToB JI.J. MenneneeBa. OCOOCHHOCTH CTPOSHUS
AJIEKTPOHHBIX 000JI04eK aTOMOB MeTauioB. O6mue ¢puznueckue cBoiicTBa MeTauioB. CIJIaBbl METAILIOB. DIEKTPOXUMUYECKUM PSiT
HaIpsHKEHUM METAJUIOB.

XUMUYECKHE CBOMCTBA BaXKHEUIIIMX METAJUIOB (HATPUl, Kaluid, KAJIbIIUN, MarHui, allOMUHUMN, IMHK, XPOM, KEJI€30, ME/b) U UX
COCIMHEHUU.

O61mue criocoObl nofyyeHus MetaioB. Meramnyprusi. Koppo3ust MeTasuios.
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Cnoco0sI 3a11uThl OT KOppo3uH. [IpuMeHneHne MeTaioB B OBITY U TEXHHUKE.
DKCHEPUMEHTAIbHbIE METOABI M3YUEHHS BEIIECTB U MX MPEBPAILICHUN
N3yuenne KouieKuu «MeTaljibl M CIUIaBbly, 00pa3Ii0B HEMETAILIOB, PEIICHNE SKCIIEPUMEHTAJIBHBIX 3aJ1a4, HAOII0/IEHUE U OMMCaHNe
JIEMOHCTPAIIMOHHBIX ¥ JJAOOPATOPHBIX OMBITOB (B3aUMOJICHCTBHE THAPOKCH A ATFOMUHUS C PaCTBOPaMU KUCJIOT U IIEJI0YEH,
KAue€CTBEHHBIC PEAKIIMU HA KATHOHBI METAJIJIOB).
Pacuérnble 3amaun
Pacuétbl Macchl BelecTBa Ui 00bEMa ra30B M0 U3BECTHOMY KOJIUYECTBY BEIIECTBA, MACCE WM O0BEMY OJTHOTO U3 YYaCTBYIOIIHUX B
peaKIuu BEeIIeCTB, pacu€Thl MacChl (00bEMA, KOJTUYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIM OJTHO U3 BEIIECTB UMEET MPUMECH.
XUMUS U )KU3Hb
Ponp xumMuu B 00ecrieueHrH 3KOJI0THYECKOM, SHEPreTUYECKON U MUIIEBON O€30MaCHOCTH, Pa3BUTUU MEAUIMHEL. [IoHsATHE 0 HAYUYHBIX
METOJaxX MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUH.
[IpencraBienus 06 0OMIMX HAYYHBIX MPUHITUIIAX TIPOMBIIIJICHHOTO MMOJYyYCHHS BaXKHEHIIINX BEIICCTB.
YetoBeK B MUPE BEILIECTB U MATEPUAIIOB: BAXKHEUIIIME CTPOUTEIIbHBIE MaTepHUalibl, KOHCTPYKIIMOHHBIC  MaTE€pHalibl, KpPacKH,
CTEKJIO, KepaMuKa, MaTepHalIbl ISl JICKTPOHUKH, HAHOMATEepHUaJIbl, OpraHUYECKUE U MUHEPAJIbHBIC YI00pEHHS.
XWUMUS 1 3I0pOBbE UeJI0BEKa: IIpaBUiia NCIIOIb30BaHMUS JIEKAPCTBEHHBIX IIPenapaToB, IpaBuia 0€30MacHOTO MCIIOIb30BaHUS
npenapaTroB OBITOBOM XWMUU B MOBCETHEBHOM KU3HHU.
MexnpeaMeTHbIe CBI3U
Peanuzanus MeXnpeaMeTHbIX CBSI3e€M IPU U3yUYEHUH O0ILe U HEOpraHMnYecKol XuMHM B 11 kacce ocyliecTBiIsieTcs: yepes
MCIIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO- HAYYHBIX MOHATHUM, TaK U MOHATHUM, SIBISIOMINXCSI CUCTEMHBIMU JJ1s1 OTACIBHBIX PEIMETOB
€CTECTBEHHO-HAYYHOTO IMKJIA.
OO6m1ue ecTeCTBEHHO-HAYYHbIC MMOHATHS: HAYYHBIN (haKT, TUIIOTEe3a, 3aKOH, TEOPHs, aHaJIU3, CUHTE3, KIacCU(UKaIIUs, TEPUOIUUYHOCTbD,
HaOJII0/ICHNE, SKCIIEPUMEHT, MOJISTTUPOBAHNE, U3MEPEHNUE, SIBJIICHUE.
dusuKa: MaTepusi, SHEPrusi, Macca, aToM, JIEKTPOH, NPOTOH, HEUTPOH, MOH, U30TOM, PAAMOAKTUBHOCTh, MOJIEKYJIA, SHEPTreTUYECKUI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKIE BEIMUMHBI M €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.
buomorus: kierka, opranu3M, SKocucTema, ormocdepa, Makpo- 1 MUKPOIJIEMEHTBI, BATAMUHBI, 0OMEH BEIIIECTB B OpraHu3Me.
["eorpadusi: MuHepabl, TOPHBIC TTOPOJIBI, TTOJIE3HBIE UCKOITAEMbIE, TOTUIUBO, PECYPCHI.
TexHOMorus: XUMUYECKass NPOMBIIUIEHHOCTh, METAJUTYPTrHUsl, IPOU3BOACTBO CTPOUTEIIBHBIX MATEPHUAIIOB, CEIbCKOXO03IMCTBEHHOE
MIPOU3BOJICTBO, MUIIEBAS TPOMBIITUICHHOCTD, (hapMaIieBTUIeCKasi MPOMBIIIIIEHHOCTh, IPOU3BOJICTBO KOCMETHYECKUX TPEIIapaToB,
MPOU3BOACTBO KOHCTPYKLMOHHBIX MaTEPUAIIOB, JICKTPOHHAS! TPOMBIIUIEHHOCTh, HAHOTEXHOJIOTUU.

[IpoBepsiembie TpeOOBAHUSI K Pe3yIbTaTaM OCBOCHHUSI OCHOBHOM
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oOpazoBaTenpHO TporpaMmabl (11 kiacc)

Kon
NnpoBepsiemMoro
pesynbTarta

MpoBepsieMble NpeAMeTHble pesyrnbTaTbl OCBOEHUS OCHOBHOM 06pa3oBaTeribHOM
nporpammbl cpegHero obLero o6pasoBaHus

1

TeopequeCKme OCHOBbI XMMUN

11

BnapeHue cucTemMomn XUMUYECKUX 3HaHUN, KoTopasa BKIOYaEeT:
OCHOBoOMonarawwme MnoHATUA (XMMUYECKMA 3NEMEHT, aToM, 3NEeKTPOHHast
obonoyka aTtoma, s-, p-, d-aNeKTpoHHble opbuTann aToOMOB, WOH, MOMeKyna,
BaneHTHOCTb, 3NEKTPOOTPULATENBHOCTb, CTEMEHb OKUCIEHUS, XUMUYECKas
CBSA3b, MOJSIb, MOMsIPHAA Macca, MONSApHbIA 06beM, KpUCTannmyeckas pelueTka,
TUNbl  XMMWYECKUX peakuuin (OKUCIUTENbHO-BOCCTAHOBUTESNbHbLIE, 3K30- U
3HOOTEPMUYECKME, pPeakuMM MWOHHOro oOMeHa), pacTBOp, 9SNEKTPONUThI,
HEe3nNeKTPONnTHI, 3neKTponuTMyeckas avccoumauus, okucnuTensb,
BOCCT@HOBMTENb, CKOPOCTb XUMWYECKOW peakuuMu, XMMWUYECKOE paBHOBECUE);
TEOpMM U 3aKOHbl (TEopUst ANEKTPONUTUYECKOW Auccoumaumm, Nepuoguyeckuii
3akoH [O./. MeHpeneeBa, 3aKOH COXpaHEHWs Macchbl), 3aKOHOMEPHOCTMH,
CUMBOJIMYECKUI SA3bIK XMMUK, haKTONOrM4eckne cBeeHust 0 CBOMCTBaX, COCTaBe,
nonydeHmum un 6e30MacHOM  UCMOMNb30BAHUM  BaXKHENLWIMX  HEOPraHU4eCcKmx
BELLECTB B ObITY M NpaKTUYECKON AeATENbHOCTU YeroBeka

1.2

Cd)OpMVIpOBaHHOCTb yMeHl/Il7I BbIABIIATb XapaKTepHble NPU3HaKn U B3aMMOCBA3b
N3y4YEeHHbIX NOHATUN, NMPUMEHATb COOTBETCTBYHOLLME TMNOHATUA Npu OMNMUCaHUN
CTpOEHUA n CBOWCTB HeopraHn4ecknx BeLEeCTB N UX ﬂpeBpaLLl,eHVlVl; BbIABNATb
B3aMMOCBSI3b XMMWYECKUX 3HAHWMN C MOHATUSMWU W npegcrasneHnAMn Opyrmx
€CTeCTBEeHHOHaYy4HbIX NpeamMeToB

13

BnageHne OCHOBHbIMM MeToAaMu Hay4yHOro Mo3HaHWS BELLEeCTB U XUMUYECKUX
ABNeHUi (HabniogeHne, UsMepeHne, aKCNeEPUMEHT, MOAENMPOBaHME)

1.4

CdopMnpoBaHHOCTb YMEHWUI onpenensitb BaneHTHOCTb U CTEMeHb OKUCIEeHUs
XUMUYECKMX SNTEMEHTOB B COEAMHEHMSIX PasNMYHOro cocTasa, BUA XMMUYECKOW
CBSI3M (KOBaneHTHas, MOHHasi, MeTannuyeckasi, BOOOPOAHAas) B COEAMHEHUsIX,
TUN  KpUCTannM4YeckoW  pelleTkM  KOHKPETHOro  BellecTBa  (aToMHas,
MOSeKyrnsipHasi, MOHHas, MeTannuyeckasl)

15

CdhopMMpOBaHHOCTL YMeHWIn onpeaensaTb XxapakTep cpefbl B BOAHbIX pacTBOpax
HeopraHM4YecKMX coeauHEHUI

1.6

Cd)OpMMpOBaHHOCTb yYMEeHUA KJ'IaCCI/Id)I/ILI,I/IDOBaTb XUMn4eckme peakumm no

19



pasnM4YHbIM MpU3HaKaM (4MCry M COCTaBy pearvpylolimMx BeELLECTB, TEMNIIOBOMY
appekTy peakuunn, U3MEHEHNIO CTENEHEN OKUCMEHUS 3NeMEeHTOoB, obpaTumocTu
peakuumm, y4acTuio KatanmsaTtopa)

1.7

CchopMMpPOBaHHOCTb YMEHWIA COCTaBMATb YpaBHEHUS peaKLuii pas3rinyHbIX TUMOB,
MOSIHbIE M COKpaLlEHHble YpPaBHEHWSI peakuuii MOHHOrO OOMeHa, yYWUTbiBas
YCMOBUS, NMPY KOTOPbIX 3TU peakuuy nayT 4o KoHLa

1.8

CdopMnpoBaHHOCTE  YMEHWA  MPOBOAUTL  peakuumn,  nopTeepXxaatoLume
KayeCTBEHHbIN COCTaB pasfU4HbIX HEOpraHMYecKMx BeLLecTB, pacno3HaBaTb
ONbITHBIM MYTEM WMOHbI, NPUCYTCTBYIOLLME B BOAHBLIX pacTBOpPax HeOpraHU4eckmx
BELLECTB

1.9

CdopmnpoBaHHOCTE  YMEHUI packpblBaTb  CYLWHOCTb  OKUCIIUTENbHO-
BOCCT@HOBMTENbHbIX  peakuui nocpeacTBOM  COCTaBNEHUS  3MEKTPOHHOro
BanaHca aTnx peakumn

1.10

ChopMMpPOBaHHOCTb YMEHWUIA OGBSICHSATL 3aBMCUMOCTb CKOPOCTU XUMMWYECKOW
peakuumn OT pasnnyHbIX (aKTopoB

1.11

CopMUPOBAHHOCTE YMEHWUA OOBACHATE XapakTep CMELeHUs XMMWUYECKOro
paBHOBECUS B 3aBUCUMOCTW OT BHeLLHero Bo3genctaums (npuHumn Jle Watense)

Obuwas n HeopraHn4yeckaa XxmMmuma

2.1

CdopmmnpoBaHHOCTb YMEHMI packpbiBaTb CMbIcn lNMepuogmyeckoro 3akoHa [.U.
MeHgeneeBa 1 4EMOHCTPUPOBATb €ro CUCTEMATU3NPYIOLLYIO0, OO BACHUTENbBHYIO U
NPOrHOCTUYECKYHO OYHKLINN

2.2

CopMUPOBAHHOCTb YMEHUI XapaKTepun3oBaTb 3MEKTPOHHOE CTPOEeHMEe aToMOB
XUMu4eckux anemeHtos 1 - 4 nepmonos Nepnoanyeckon cUcTeMbl XMMUYECKMX
anemeHToB [.WN. MeHgeneeBa, ucnonb3ysi MOHATUSA "S-, p-, d-3NIEKTPOHHbIE
opbutanun", "aHepreTmyeckue ypoBHU", OOBACHATb 3aKOHOMEPHOCTU U3MEHEHMS
CBOWCTB XUMWYECKUX 3MEMEHTOB M WX COEOUHEHUA MO nepuogaMm W rpynnam
Mepuoamnyeckon cuctemsl xummyecknx anemeHtos [.U. MeHgeneesa

2.3

CdopmMnpoBaHHOCTb YMEHMWI XapakTepu3oBaTb (OnMcbiBaTh) 00OLME XUMUYECKME
CBOWCTBa HEOPraHW4eCckux BELLECTB pasfMyHbiX KNaccoB, NoATBepXdaTb
CyLLeCTBOBaHME FEHETUYECKOW CBSA3WM MeXAy HeOopraHM4yeckumu BellecTBamu C
MOMOLLbIO YPaBHEHMWI COOTBETCTBYIOLLNX XMMNYECKNX pPeaKLmn

2.4

Cd)OpMMpOBaHHOCTb yMeHI/II7I yCTaHaBnnBaTb NpPUHagNEeXHOCTb HeOopraHN4YeCckmnx
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BELLECTB MO WX COCTaBYy K onpegerieHHoMy knaccy (rpynne) CcoeavHeHun
(npocTble BellecTBa - MeTannbl U HEMETanmMbl, OKCUAbl, OCHOBAHWS, KUCMNOThI,
amMdoTepHbIe rMapoKcuapbl, Conu)

2.5

ChopMMPOBaHHOCTb  YMEHWUIN  WUCMOMb30BaTb XMMWYECKYID CUMBOMMKY ANs
COCTaBrneHust opMyn BEWEeCTB W  ypaBHEHWA  XMMUYECKUX  peakuuid,
cuctemaTndeckyto HomeHknatypy (IUPAC) n TpuBManbHble Ha3BaHWs! OTAENbHbIX
HeopraHM4YeckMx BeLLecTB (yrapHblii ras, Yriekucnblil ra3, aMmuak, raweHas
N3BECTb, HeralleHas M3BeCTb, MUTbeBas coda, MMPUT 1 Apyrue)

2.6

CdopmMnpoBaHHOCTb YMEHUI XapakTepu3oBaTb (ONMCbIBaTb) OOLLME XMMUYECKNE
CBOWCTBA HEOPraHWYeckUxX BELLECTB pasfMYHbIX KraccoB, MNOATBEpPXAaTb
CyLLeCTBOBaHME FEHETUYECKOW CBSA3W MEXAY HeopraHW4Yeckumun BeLlecTBamu C
MOMOLLbIO YPaBHEHMWIA COOTBETCTBYHOLLNX XMMNYECKNX PeaKLmn

2.7

CopMNpPOBaAHHOCTE  YMEHUW  NMaHMpoBaTb WM BbIMNOMHATE  XMMUYECKUN
3KCNEepUMEHT (pasnoXeHne nepokcmaa BOAOpoAa B MPUCYTCTBUM KaTanusartopa,
onpegeneHne cpedbl pacTBOPOB BeLWECTB C MOMOLLbIO  YHMBEPCAlbHOro
WHAMKaTOpa, BNUSHME pas3nuyHbiX DakTOPOB Ha CKOPOCTb XMMUYECKOW peakumm,
peakuMm MOHHOro obMeHa, KayeCTBEHHble peakuuu Ha cynbdar-, kKapboHaT- u
XMNOPWA-aHUOHbI, HA KaTWMOH aMMOHWS, peLleHne 3KCnepumeHTanbHbIX 3aday no
Temam "Metannbl" n "HemeTannbl") B COOTBETCTBMM C MpaBunamum TEXHUKU
GesonacHocTM npu  obpaweHnM Cc  BewectBamMuM U nabopaTtopHbIM
obopyaoBaHvem; npeacTaBnsATb pe3ynbTaTbl XMMUYECKOro 9SKCMepuMeHTa B
dopme 3anncy ypaBHEHWI COOTBETCTBYIOLUMX peakuni u opMynmpoBaTb
BbIBOAbI HA OCHOBE 3TUX pe3ynbTaToB

2.8

CdopMMpOBaHHOCTL YMEHWUIA cobrnogaTth NpaBuna Mosib30BaHUS XUMUYECKOW
nocyaon u nabopaTopHbiM oGOpydoOBaHVMEM, a Takxke NpaBuna obpalleHus ¢
BellecTBamMy B COOTBETCTBMU C MHCTPYKUMSIMU MO BbINOSIHEHMIO NabopaTopHbIX
XMMWUYECKMX OMNbITOB

2.9

ChOopMUPOBAHHOCTL  YMEHWUIA  XapakTepu3oBaTb  XMMUYECKME  MpPOLIeCChl,
nexaljye B OCHOBE MPOMBILLNIEHHOTO MOMNyYeHUs CePHOM KUCMOTbI, aMMuaka, a
Takke CHOPMUPOBAHHOCTb NpeAcTaBeHnn 06 OBLMX HaydHbIX MPUHLMNEX U
3KOJOrMYecknx npobremax XMMmn4eckoro Npor3BoacTsa

XMunsa u XKusHb. PacyeTsl

3.1

CdopmmpoBaHHOCTb npeacraBneHnn o] XUMUNYECKOMN COCTaBnsoLwemn
€CTECTBEHHOHAYy4YHON KapTWHbl MUpa, POMM XMMUM B MNO3HAHUM SABMEHUN
npupodbl, B (OPMUPOBAHUM  MBbILMEHUS U KyMNbTypbl fWYHOCTU, €€
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PYHKUMOHANbHOW FpamMOTHOCTM, HEeOOXOAMMOW Ansi peLleHust NpPaKTUYeCKUX
3ag0a4 U 3KOMormyeckn 0oOGOCHOBAHHOIO OTHOLUEHMSI K CBOEMY 340pOBbHO U
npupoaHou cpeae

3.2

ChopMMPOBaHHOCTb  YMEHUA  KPUTUYECKM  aHanu3vMpoBaTb  XMMWUYECKYIO
MHcbopMaumMio, MNOMy4aeMyrd W3 pasHbiX WCTOYHUKOB (CpeacTBa MacCOBOW
KOMMYHUKaLMW, ceTb VIHTepHET n apyrue)

3.3

CdopmumpoBaHHOCTb YMEHNI cobniogatb npasuna 3KONOrM4eckn
uenecoobpasHoro noesedeHWss B ObiTy M TPyooBOM [AEATENbHOCTU B LEnsAx
COXpaHEHUS CBOErO 340POBbS U OKpYXatoLLen NpMpoaHON cpeabl

3.4

Oco3HaBaTb OMACHOCTb BO3OEWCTBUSI HA XMBble OpPraHMaMbl OMpeAerieHHbIX
BELLEeCTB, NoHMMas cmbicn nokasatens lMOK, noscHAaTb Ha npumepax cnocoobl
YMEHbLUEHNST U MpedoTBpaLlLleHMs UX BpPeaHOro BO3AEWCTBMS Ha OpraHvuam
yenoseka

3.5

CdopMnpoBaHHOCTb  YMEHMI NPOBOAUTbL BbIMYMCIIEHUS C  MCMONb30BaHMEM
NoHATUS "MaccoBas JoNs BeELLecTBa B pacTBOpe", 06 bEMHbIX OTHOLLEHWUA ra3oB
NPy XMMUYECKUX peakumsix, Macchbl BelecTBa unM obbema rasoB no M3BECTHOMY
KONM4ecTBY BellecTBa, Macce UM obbemMy OQHOMO M3 y4acTBYHOLUX B peakumm
BELLECTB, TEMMOBOro adhhekta peakLmm Ha OCHOBE 3aKOHOB COXpPaHEeHUs Macchl
BELLECTB, NMPEBPALLEHNS U COXPAHEHUS SHEPrUn

[IpoBepsiembie 3emMeHThI coaepxkanus (11 kmacc)

Kog [MpoBepsieMbli SNeMeHT cofepKaHus
1 TeopeTnyeckme 0CHOBbI XMW
1.1 Xvmunyeckun anemeHT. AToM. Agpo artoma, uM30ToMbl. ONEKTpoHHas obonoyka.
OHepreTMyeckme YpoOBHW, MOAYPOBHWU. ATOMHble opbutanu, s-, p-, d-3MeMeHTblI.
OcobeHHOCTM pacnpeaeneHns 3fIeKTPOHOB No opbuTansm B aToMax 3571IEMEHTOB NepBbIX
YyeTbipex NepuoaoB. ANEKTPOHHas KoHdUrypaLms aToMoB
1.2 Mepunogmyecknin 3akoH un [lepuogudeckaa cuctema Xummdecknx anemeHtos [.U.

MeHgeneeBa. CBA3b nepnoanyveckoro 3akoHa u epruogmyeckor CUCTEMbI XUMUYECKUX
anemeHtoB [O.A. MeHgeneesa C COBpPEeMEHHOW TeOpuUen CTPOEHUS aTOMOB.
3aKOHOMEPHOCTU WU3MEHEHUSI CBOWCTB XMMWYECKUX 3NEeMEHTOB M obpasyeMbix MU
NPOCTbIX M CHOXHbIX BELLECTB MO rpynnam v nepuogam. 3HauyeHue nepuoanyeckoro
3aKoHa B Pa3BUTMM HaYKU
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13

CTpoeHune BellecTBa. Xumudeckasi CBs3b. Buabl xumuueckorn cBsisuM (KOBarneHTHas
HenonsipHas W nonsipHasl, MOHHas, MeTannuyeckas). WOHbI: KaTMOHbI U AHUOHBI.
MexaHn3ambl 0bpa3oBaHNA KOBaNEHTHOW XUMMUYECKOW CBSA3M (OOMEHHbIN M OOHOPHO-
akuenTopHbI). BogopoaHas cBs3b

14

BaneHTHOCTb. aﬂeKTpOOTpMLI,aTeJ'IbHOCTb. CTeneHb OKMCneHus

15

BeluectBa MONeEKynsapHOro 1 HEMONEKYNSPHOro CTPOeHNs. 3akoH NOCTOSIHCTBA cocTasa
BeLlecTBa. Tunbl KpUCTaNMYEeCkux peLleTok. 3aBUCMMOCTbL CBOMCTBA BELLECTB OT Tuna
Kpuctannuyeckon peweTkn. [loHATME O gucnepcHbix cuctemax. WCTuHHble wn
konnoungHele pacTteopbl. MaccoBas gons BellecTsa B pacTBope

1.6

Knaccudgukaumss HeopraHuWdeckux coeauMHeHuin. HomeHknaTypa HeopraHu4eckux
BeLLeCcTB

1.7

Xummyeckaa peakumsi. Knaccudumkaumss XMMUYECKUX peakumin B HeopraHuM4yeckonm wu
OpraHn4yeckon XuMMuUW. 3aKOH COXpaHEHMs] MacCbl BELLECTB, 3aKOH COXpaHeHust wu
npeBpaLLEeHNst SHEPTUN NP XUMUYECKNX peaKLmsaX

18

CKOpOCTb peakuuu, ee 3aBUCUMOCTb OT PasfMyHbIX (hakTopoB

1.9

Ob6paTtumble peakumn. Xnumudeckoe paBHoBecue. PakTopbl, BIMSIOWINE HA COCTOSIHNE
Xummnyeckoro pasHoBecus. MpuHumn Jle Wartense

1.10

OnekTponuTtuyeckas auccoumaums. CunbHble 1 cnabble anekTponutbl. Cpega BOLHbIX
pacTBOPOB BELLECTB: KUCNas, HelTpanbHas, wenovHas. Peakumm noHHoro obmeHa

111

OKncnuTenbHO-BOCCTAHOBUTENbHbIE peakunun

HeopraHu4deckasa xumng

2.1

Hemetannbl. [MonoxeHne HemeTannoB B [lepnognyeckon CUCTEME XUMUYECKUX
anemeHToB .M. MeHaeneeBa n 0CoGEHHOCTIN CTPOeHUss aTomoB. Puanyeckme CBOMCTBA
HemeTannoB. ANMNoOTponus HemeTannoB (Ha npuMmepe Kucnopoga, cepbl, ocdopa u
yrnepoga)

2.2

XvMunyeckue CBOWCTBA BadKHEWMLLMX HeMeTannoB (ranoreHoB, cepbl, a3oTa, docdopa,
yrnepoja M KpemMHus1) U KX CoeauHeHWA (OKCWOOoB, KUCMOpPOAcOoAepXallMX KUCMOoT,
BOAOPOAHbIX coeanHeHuin). NpuMeHeHne BaxXHeNLINX HeMeTannoB 1 Nx coeauHeHnn

2.3

MeTtannbl. [NonoxeHne meTtannoB B [Nepnognyeckon cucteme XMMUYECKUX dNemMeHTOB
0.U. MengeneeBa. OcOGEHHOCTM CTPOEHUST SNEKTPOHHbBIX 060I0YEK aTOMOB METasoB.
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O6wwe dusnyeckme ceorcTea meTannoB. Cnnasbl METANOB. DNEKTPOXUMNYECKUIA pag
HaNpPs>KeHUN MeTannos

2.4 XvMmnyeckme CBOWCTBA BaXXHEWLWIMX MeTanmnoB (HaTpuURW, Kanui, KanbUUR, MarHum,
anioMUHWIA, LUMHK, XPOM, Xenes3o, Meab) U nux coegmHeHmn. Obwue cnocobbl nonydYeHns
mMeTannos. [NNpumeHeHne MeTanmoB B ObITY U TEXHMKE

2.5 [eHeTu4eckas CBA3b HEOPraHWYEecKUX BELLECTB, NPUHAANEeXawux K pasfvyHbIM
Knaccam

3 XUMUS 1 XXKn3Hb

3.1 Pornb xummm B obecneyeHWn IKOMOTUYECKOW, SHEPreTUHEeCKoOm U MNULLEBOM

©e3onacHoCcTH, pa3BuTun MeauunHel. NMoHATME O HAyYHbIX MeTodax MO3HaHUSA BELLECTB
N XUMMUYECKNX peaKLmn

3.2 MpeactaBneHmss 06 0OOWMX HayYHbIX MPUHUMNAX MPOMbILINEHHOrO  MONyYeHUst
BaXHEMLWNX BewecTB. YenoBek B Mupe BELECTB M MaTepuanoB: BaXHenlme
CTpouTENbHbIE MaTepuarnbl, KOHCTPYKUMOHHbIE MaTepuarnbl, Kpacku, CTEKIO, kepamuka,
MaTepuanbl ANs 3MEKTPOHWKM, HaHOMaTepuarnbl, OpraHU4YeckMe W MuHeparbHble

yaobpeHus

3.3 Xumusi 1 300poBbE YeroBeka: NpaBuia UCNOMb30BaHUS NeKapCTBEHHbIX Mpenaparos,
npaeuna 6e3onacHoOro UCnonb3oBaHUsi NpenapatoB ObITOBOW XUMWU B NMOBCELHEBHOW
XKU3HU

IHNIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA YPOBHE CPEJHEI'O OBILIEI'O
OBPA3OBAHUSA

JIMUHOCTHBIE PE3YJIBTATDBI

®I'OC COOQO ycranaBnuBaeT TpeOOBaHMS K pe3yJIbTaTaM OCBOEHUSI 00YJArOITUMUCS ITPOTPaMM CPETHETO 00IIero o0pa3oBaHus
(IMYHOCTHBIM, METANIPEAMETHBIM U TIPEAMETHBIM). HayuHO-MeTo1nuecKkoi OCHOBOM ISl pa3paOOTKHU TIIaHUPYEMBIX PE3yIbTaTOB
OCBOCHMS TIPOTPAMM CpPEIHETO 00I1ero 00pa3oBaHMs SIBISETCS CUCTEMHO- IEITeIbHOCTHBINA MOAXO.

B cooTBeTcTBHM ¢ CHCTEMHO-IESITEIBHOCTHBIM MOX0IOM B CTPYKTYPE JIMYHOCTHBIX PE3yJIbTATOB OCBOCHHS MpeIMeTa « XUMU» Ha
YPOBHE CpeHETO 001Iero 00pa3oBaHus BBIJICICHBI CIEAYIONIUE COCTABIISIONIHE:
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0CO3HAHKME 00YYAIOIIMMUCS POCCUHCKOM rpa)1aHCKOW UACHTUYHOCTA — FTOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITCIIbHOCTH 1
CaMOOTIPEICIICHHUIO;

HAJIMYME MOTUBAIMH K O0YUCHUIO;

IeJICHANPABICHHOE PA3BUTHE BHYTPCHHUX YOCKICHUI JIMYHOCTH HAa OCHOBE KJTFOUEBBIX [ICHHOCTEH M HCTOPHUYCCKUX TPAIUIIAN
0a30BOI1 HAYKH XUMHH;

TOTOBHOCTb U CIIOCOOHOCTH 00YYAaIOIINXCSl PYKOBOJCTBOBATHCS B CBOCH JESITETLHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAaHOBKAMM,
NPUCYITUMH [EJTOCTHON CUCTEME XUMHUYIECKOTO 00pa30BaHus;

HAJIMYHE TIPABOCO3HAHUS SKOJIOTHIECKON KYJIbTYPBI H CIIOCOOHOCTH CTaBUTH IEJIM M CTPOUTH KU3HEHHBIC IIJIAHBI.

JIM9HOCTHBIE PE3yNIbTaThl OCBOCHHUS MPEMETa « XUMUS JOCTUTAIOTCS B JMHCTBE YUYCOHOM U BOCIIUTATEIILHOMN JIEATEIILHOCTH B
COOTBETCTBUU C TYMaHHUCTUYCCKHMHU, COITMOKYJIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMH U UJI€aTaMUA POCCHICKOTO
IpakJaHCKOT'O OOIIEeCTBA, IPUHATHIMU B O0IIECTBE HOPMAMU M MIPABHJIAMH MTOBEICHUS, CIIOCOOCTBYIOIIMME TPOIIeccam
CaMOIO3HAHUS, CAMOPA3BUTHUS K HPABCTBEHHOTO CTAHOBJICHUS JINYHOCTH 00YUYaIOIIHXCS.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS MPEAMETa « XUMHUS» OTPaXKarOT CPOPMUPOBAHHOCTH OTBITA TIO3HABATEILHON U TIPAKTHUECKOM
JESITETLHOCTH 00YUAIOIIMXCS 110 pean3allii MPUHSTHIX B O0IIECTBE IEHHOCTEH, B TOM YHCJIE B YaCTH:

1)  rpaxIaHCKOTO BOCITUTAHMS:

0CO3HaHMS 00YUYAIOIIMMHUCS CBOUX KOHCTHTYIIMOHHBIX MTPAB U 005S3aHHOCTEH, yBaKEHUS K 3aKOHY U MTPABOMOPSIKY;
NIPEJICTABJICHUS O COITUAIBHBIX HOPMaX M MPaBMIIAX MEKIMIHOCTHBIX OTHOIICHHIA B KOJUICKTHBC,

TOTOBHOCTH K COBMECTHOW TBOPYECKOH JEATEITLHOCTH MPH CO3TaHUU YYCOHBIX MPOSKTOB, PEIICHUH YU4SOHBIX U MO3HABATEILHBIX
3aj1a4, BHIIOJHECHUN XUMUYECKUX IKCIICPUMEHTOB;

CHOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPCHUS, JIOTUKY U apTYMEHTBI IPYTHX TPU aHAIHM3E Pa3IMYHbIX BUIOB yU4eOHOM
JCSITCTbHOCTH;

2)  MaTPUOTHYECKOTO BOCITUTAHMSL:

IICHHOCTHOTO OTHOIICHUS K HICTOPUYECKOMY U HAYYHOMY HACIICIHI0 OTCYSCTBEHHOW XHUMUMU;

YBKEHUS K MPOIIECCY TBOPUECTBA B 0OJIACTH TEOPHH U MPAKTUYECKOTO MPUMEHEHUS XUMHH, OCO3HAHHS TOTO, YTO JOCTHKECHUS
HAyKH €CTh Pe3yJIbTaT ITUTEILHBIX HAOIIOCHHH, KPOTIOTIIMBBIX KCIIEPUMEHTAIBHBIX TTIOMCKOB, TOCTOSTHHOTO TPY/a YYEHBIX U
NPaKTHUKOB;

MHTEpeca U MO3HABATEIILHBIX MOTHBOB B TIOJYYCHHUH U MOCIIEAYIONIEM aHAIM3e MHPOPMAIIUHU O TIEPEIOBBIX TOCTUKCHUSIX
COBPEMEHHOW OTEYECTBEHHON XUMHH;

3)  IyXOBHO-HPaBCTBEHHOTO BOCHHTAHUSI:

HPaBCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHUS;
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CIIOCOOHOCTH OLIEHUBATh CUTYallUH, CBSI3aHHbIE C XUMUUYECKUMU SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTHPYSICh HA
MOpaIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEJECHHUE U IOCTYIIKM CBOMX TOBAPUILEH € TIO3ULIMIA HPAaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE
HOCJIEACTBUM 3TUX NOCTYIKOB,;

4)  (popMHpOBaHUS KyJIbTYPHI 3T0POBBS:

MOHMMaHUA [IEHHOCTEH 37J0pPOBOTO U O€30MMacHOT0 00pa3a KU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY
buU3NMIECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOJII0/IeHU MpaBUJl 0€30MacHOTO OOPAILIEHUS C BEIIECTBAMU B OBITY, TIOBCETHEBHOM KU3HU U B TPYIOBOH AESITENbHOCTH;
MOHMMAaHUS [IEHHOCTH TPaBIJI MHAWBHUIYAIbHOTO M KOJUIGKTHBHOTO O€30MaCHOTO TIOBEICHHUS B CUTYAIUX, YTPOXKAIOIIUX 3I0POBBIO
1 JKU3HM JIIOJICH;

OCO3HAaHUs MOCIEACTBUM U HEMPUATHUS BPEIHBIX IPUBBIYEK (YIIOTPEOIECHUS AJIKOTOJIsl, HAPKOTHUKOB, KypeHUs);

5)  Tpy@OBOTO BOCIUTAHUS:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4€OHO-HCCIIEA0BATEIbCKON NEATEIBHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTHX
BUJaX JESTENbHOCTH;

YCTaHOBKM Ha aKTUBHOE Y4YacTHE B PEILICHUU MPAKTUYECKUX 3a/1a4 COLMAIbHON HApaBICHHOCTH (B paMKax CBOETO Kiacca, IMIKOJIbI);
UHTEpeca K OPAaKTUYECKOMY H3YYEHHMIO Tpodeccuil pa3inyHOro poja, B TOM YUCIE HA OCHOBE MPUMEHEHUS MPEIMETHBIX
3HAHUM 10 XMMUH,;

YBOXEHHUS K TPY.Y, JIOASIM TPy/la U pe3yibTaTaM TPYAOBOH JEATEIHLHOCTH; TOTOBHOCTH K OCO3HAHHOMY BHIOOPY MHIMBUTyalTbH O
TpaeKTOpuu 00pa30BaHMUs,

Oyaymieit mpodeccun U peanu3aluyu COOCTBEHHBIX )KU3HEHHBIX TUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHH,
MHTEPECOB U NMOTpeOHOCTEN 00IECTBA;

6)  PKOJIOTMYECKOTO BOCIHUTAHUS:

IKOJIOTUYECKH 11€JIeCO00Pa3HOr0 OTHOIICHHS K MPUPOE, KaK UICTOYHHUKY CYIIECTBOBAHUS )KU3HHU Ha 3eMIie;

NOHMMAaHUS TJI00ATFHOTO XapaKTepa 3KOJOTHYECKUX MPOoOIeM, BIUSHHS SKOHOMHUUECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOAHOMN U
COLUAIBHOM CPENbI;

OCO3HaHHUs HEOOXOJUMOCTH UCTIOIB30BAaHUS JOCTIXKEHUN XUMUH IS PEIIEHUs] BOIPOCOB PAIlOHAJILHOTO MPUPOAOIOIb30BAHNUS;
AKTUBHOTO HETIPUSATHUS NEUCTBUMN, MPUHOCSILIUX BPEJ] OKPY’KaIoIel IPUPOTHON cpesie, YMEHHUsS TPOrHO3UPOBATh HEOIaronpusTHhIE
IKOJIOTUYECKUE TIOCTIEICTBUSA MPEANPUHUMAEMbIX JEHCTBUI U MPeIOTBpalaTh UX;
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HAJIM4YHsI pa3BUTOTO 3KOJOTHYECKOTO MBIIUICHHMS, SKOJIOTHYECKON KYJIbTYPBI, OIbITAa IEATEIBHOCTH IKOJIOTMYECKOW HAIPABIECHHOCTH,
YMEHHMsI pyKOBOJCTBOBATbCSI UMU B ITO3HABATEIIbHON, KOMMYHUKAaTUBHOM U COLIMATIBHOM MTPaKTUKE, CHOCOOHOCTH U YMEHHUS aKTUBHO
IPOTUBOCTOSTH UJIE0JIOTUH XeMO(OoOUH;

7)  ICHHOCTH HAYYHOTO MTO3HAHUS:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOLIECTBEHHON MPAKTHKHY;
NOHUMAaHUSA CIEUPUKNA XUMHUH KaK HAyKH, OCO3HaHUs €€ posid B GOPMUPOBAHUU PAIIMOHAIBHOTO HAy4YHOTO MBIILICHUS,
CO3JJaHUU LEJOCTHOIO TPEJCTaBICHUS 00 OKPYKAIOLIEM MUPE KaK O €IMHCTBE MPUPO/IbI U YEIIOBEKA, B O3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEHN U pelIeHu Ipo0JIeM COXPAHEHHsI IPUPOIHOTO PAaBHOBECHS;

yOEKIEHHOCTH B 0CO00M 3HAUMMOCTHA XUMUU JJI1 COBPEMEHHOM LIMBUIIN3ALMN: B €€ TYMAHUCTUYECKON HAMPABIEHHOCTH U BaXKHOU
pOJIM B CO3/TaHUU HOBOM 0a3bl MaTepuaibHOU KYJIbTYpbI, PELIEHUU TJI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA —
CBIPBEBOI1, SHEPTreTUUECKOM, MUILEBOI U SKOJIOIMUECKOI 0€30I1aCHOCTH, B Pa3BUTHH MEIULIMHBI, 0OECIIEUEHUH YCIOBUM YCIEIIHOTO
TpyZAa U SKOJIOTMYECKH KOM(OPTHOM KU3HU KaXKIOro WieHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOM IPaMOTHOCTH: IIOHUMAHUS CYIIIHOCTH METOJIOB [TO3HAHHUSI, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX,
CIIOCOOHOCTH HMCIIONIb30BATh MOJIy4aeMble 3HAHUS JIJIS aHAJIM3a U OOBSICHEHUS SIBJICHUN OKPY>KaOILEro MUpa U MPOUCXOSAIINX B HEM
U3MEHEHUH, yMEHUs 1eJ1aTh 00OCHOBAaHHbBIE 3aKJIFOUEHUS! HA OCHOBE Hay4HbIX (DAKTOB U UMEIOIIMXCS JAHHBIX C LIEJIbIO MOJIy4YEeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CAMOCTOSATEIBHO UCIOJIb30BAaTh XMMUYECKUE 3HAHUS JJIs PEeLeHUs TPOOJIeM B peabHbIX )KU3HEHHBIX CUTYalUsX;
WHTEpeca K IO3HAHUIO U UCCIIE0BATENbCKON AEATEIbHOCTH;

TOTOBHOCTH M CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BAHHIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJYYEHUIO HOBBIX 3HAHUH 11O
XUMUU B COOTBETCTBUHU C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX cpepax npodeccuoHanbHOM 1eITeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeTtanpenMeTHbIe Pe3yIbTaThl OCBOCHHSI YIEOHOTO MpeaMeTa « XUMUS» Ha YPOBHE CpeaHEro o01iero 00pa3oBaHus BKIIOYAIOT:
3HaYUMBbIC TSI POPMUPOBAHUS MUPOBO33PEHUST 00YHAIOIITNXCSI MEKTUCITUTITHHAPHBIC (MEXKIPEIMETHBIE) OOIIICHAYYHBIC TTOHSITHSI,
OTpaXKaroIre MEJI0CTHOCTh HAyYHON KapTUHBI MUPA U CHEIU(UKY METOO0B MO3HAHMS, UCTIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX
(MaTepusi, BEIIEeCTBO, YHEPTHs, IBJICHUE, TIPOIECC, CUCTEMA, HAYUHBIA (PaKT, MPUHIIHI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS,
UCCIIeIOBaHKE, HAOIOIEHUE, U3MEPEHUE, SKCTIEPUMEHT U IPYTHE);

YHUBEpCaAIbHBIC yaeOHbIE NeUCTBUS (MTO3HABATEIbHBIC, KOMMYHUKATHBHBIC, PETYIISITUBHEIE), 0OecTieunBaronue OpMHUpPOBaHUE
(GyHKIHOHATBHOM IPAMOTHOCTH M COLIMATILHON KOMIETEHIIMU 00Yy4arOIINXCS;
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CIIOCOOHOCTh O6Y‘-I&IOHII/IXC§I HCIIOJIB30BATh OCBOCHHBIC MCKIAUCHHUIIIIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUA U YHUBCPCAJIbHBIC
y‘{€6HI>I€ HeﬁCTBHH B ITIO3HABATEIILHON U COHHaHLHOﬁ IIPAKTHUKC.

MCTaHpeHMeTHIﬂe PE3YJIbTAThI OTPAKAKOT OBJIAACHNC YHUBCPCAIIbHBIMHU y‘I€6HBIMI/I IMO3HaBaTCJIIbHBIMHU, KOMMYHUKATHBHBIMHU U
PETYJEITHUBHBIMU ,ZIGIZCTBPISIMPI.

[To3HaBaTeNbHBIC YHUBEPCAIbHBIE YUeOHBIC IEHCTBUS

ba3oBrle 1oruueckue AeUCTBUS:

CaMOCTOATENIbHO (DOPMYJIMPOBATH U aKTYaJIM3UPOBATH MPOOJIEMY, BCECTOPOHHE €€ paccMaTpUBATh;

ONPEACIISITh LS ACATEIbHOCTH, 3a/1aBasi MapaMeTPhbl U KPUTEPUU UX JOCTHKEHUS, COOTHOCUTH PE3YIbTAThl AEATEIBHOCTHU C
ITOCTABJICHHBIMH 1ICJISIMU;

MCIOJIb30BaTh MPU OCBOCHUM 3HAHUMN MPUEMBI JIOTUUYECKOTO MBIIIJICHUS — BBIJCTATh XapaKTEPHbIC MPU3HAKHU MTOHATUH 1
yCTaHaBJIMBATh UX B3aMMOCBS3b, HCII0JIb30BAaTh COOTBETCTBYIOIINE IMMOHATHS JJIsI OOBSICHCHUS OTACIBHBIX (DAKTOB U SBJICHUM;
BBIOMpATh OCHOBAHUS Ml KPUTEPHUH JUIS KJIaCCU(UKAITUN BEIIECTB M XMMUYSCKUX PEaKITUi;

YCTaHaBJIMBATh MPUYMHHO-CJICICTBEHHBIE CBSI3U MEXTy U3y4YaeMbIMU SIBIICHUSIMU;

CTPOMTH JIOTHYECKHUE PACCYKICHUS (MHAYKTUBHBIC, ISTyKTUBHBIC, 110 aHAJIOT'MH ), BBISBIISATH 3AKOHOMEPHOCTH U MPOTUBOPEUYHS B
paccMaTpHBaeMBbIX SBJICHHUSIX, (OPMYITMPOBATH BBIBOJIBI M 3aKTFOUCHUS,

IIPUMEHSITH B IIPOIECCEe MMO3HAHUS, UCIIOJIb3YEeMbIC B XMMUN CHMBOJIMUECKHE (3HAKOBBIC) MOJICIH, MPe0OPa30BhIBaTh MOACIIHHBIC
MpEACTaBICHUS — XUMUUECKUN 3HAK (CUMBOJI) DJIEMEHTA, XUMHUUECKas popMmyJsia, ypaBHEHUE XUMUYECKON PEakiuu — MPHU PEIICHUU
y4eOHBIX MTO3HABATEIbHBIX U MPAKTUUECKUX 3aJ1a4, IPUMEHATh Ha3BaHHBIEC MOJICJIbHBIC MPE/ICTABICHUS JISl BBISBIICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4aeMbIX BEIICCTB U XUMUUYECKUX PEAKIIUM.

ba3oBeIe Hccen0BaTENIbCKUE NEVCTBU:

BJIAJI€Th OCHOBAMH METOJIOB HAYYHOT'O NTO3HAHUS BEILIECTB U XUMUYECKUX pEaKInil; GOpMyIMpOBATH LIETU U 33J]a4H UCCIICOBaHUS,
UCIOJIb30BaTh MOCTABJICHHBIE U CAMOCTOATEIBHO C(HOPMYIUPOBAHHBIE BOPOCH! B KaY€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JJIsI
(dbopMUPOBaHKS TUIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX

CYXKJICHUM;

BJIAJICTh HABBIKAMM CAMOCTOSITEIILHOTO IIJIAHUPOBAHMS U IPOBEACHUS YUEHUUECKUX IKCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHUS
HaAO0JI01aTh 32 XOJA0M MPOIECCa, CAMOCTOSTENIBHO MPOTHO3UPOBATh €ro Pe3yibTar, (OpMyIHpOBaTh 0OOOIIEHNS U BBIBOIBI
OTHOCHUTEJILHO JIOCTOBEPHOCTH PE3YIbTATOB UCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJEIaHHON paboTe;
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IpUOOPETATh OMBIT YYEHUUYECKON UCCIIEeI0BATEIHCKON U IPOCKTHOU JeATEIbHOCTH, MIPOSIBISTH CHOCOOHOCTh U TOTOBHOCTb K
CaMOCTOSITEJIbBHOMY IMOUCKY METOOB PEUICHUSI MPAKTUYECKUX 33]1a4, MPUMEHEHUIO PAa3JIMYHbIX METOJO0B MMO3HAHMUSI.

Pabota ¢ nndopmarmei:

OPUEHTUPOBATHCS B PA3TUYHBIX UICTOYHUKAX MH(MOpMAIUU (HAyYHO-TIOMYJISIpHAS TIUTEpaTypa XUMHUUECKOTO COJEPIKaHMUs,
CIpaBOYHBIE TOCOOUS, pecypchl IHTepHeTa), aHAM3UPOBAaTh HHPOPMAIIHIO PA3IMYHBIX BUIOB U (POPM MPEICTABICHHS, KPUTUIECKH
OILICHHBATH €€ JTOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTE;

(dbopMyIHMpOBaTh 3aMPOCH U MPUMEHATH PA3TUIHBIE METOBI IPU MTOUCKE B 0TOOpE MH(MOPMALIUK, HEOOXOAMMOM /JIs1 BBITIOTHEHUS
y4eOHBIX 3a7a4 ONPEACNEHHOTO TUTIA;

proOpeTaTh OMBIT UCMOJIb30BaHUs HH(OPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUI M Pa3IMYHbIX TOMCKOBBIX CUCTEM;
CaMOCTOSITEJIbHO BEIOMPATh ONTUMAIbHYIO (POpMY MpeicTaBlIeHns HHPopMaluu (CXxeMmbl, TpadUKu, TUarpaMmMbl, TaOIHIbl, PUCYHKH U
Apyrue);

UCIIOJIb30BaTh HAYYHBIN SI3bIK B KAUECTBE CPEACTBA MPU padOTe C XUMUUECKON HH(OpMaLUen: IPUMEHITh MEXIPEIMETHbIC
(pusnueckre U MaTeMaTHYECKKUE) 3HAKU U CUMBOJIBL, (HOPMYJIbI, a00OpeBUATYPhI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPeo0pa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATJISTHOCTH.

KoMMyHUKaTHBHBIE YHUBEpCAIbHBIC yAeOHbBIC NEeHCTBUS:

3a71aBaTh BOMPOCHI 0 CYIIECTBY OOCYXXJ1aeMOM TeMbl B XOJi¢ JWajora W/WIIM JIUCKYCCHH, BBICKA3bIBATh UACH, (OPMYIUPOBATH
CBOU MPEJJIOKEHUSI OTHOCUTEIHHO BBITIOJIHEHUS TTPEAJIOKEHHON 3a/1a4H;

BBICTYIATh C MPE3EHTAlUeH pe3yJbTaTOB MO3HABATEILHOMN AEATEILHOCTH, TOJYYEHHBIX CAMOCTOSTEIILHO WU COBMECTHO CO
CBEPCTHUKAMM TPH BHITIOJHEHUH XUMUYECKOTO IKCIIEPUMEHTA, MPAKTUYECKOM pabOThI 1O UCCIICIOBAHUIO CBOMCTB U3Y4aeMbIX
BEIIIECTB, peayIU3alud Y4eOHOTO ITPOeKTa U (POPMYITMPOBAThH BBIBOJIBI MO Pe3yJbTaTaM MPOBEAEHHBIX UCCIICIOBAHUN TyTEM
COTJIACOBaHUS MO3UIMHN B X0/1€ O0CYKACHUS U 0OMEHa MHEHUSIMH.

PerynstuBHbIe yHUBEpCaAIbHbIC YdeOHbIE IEHCTBUS

CaMOCTOSTEIIBHO IIJIAHUPOBATh U OCYLIECTBIATH CBOKO IT03HABATEIIBHYIO IETEIBHOCTD, ONPEAEIIss €€ LENU U 3a1a4H,
KOHTPOJIUPOBATH U MO MEPEe HEOOXOAUMOCTH KOPPEKTHUPOBATh Mpe/IaracMblii alTOPUTM JI€UCTBUN NIPU BBITOJHEHUH YU€OHBIX U
UCCIIEIOBATENbCKUX 3a/1a4, BRIOUpaTh Haubosee 3 PeKTUBHBINA CIOCOO UX peHIeHHs ¢ y4ETOM MOTYYeHHUS HOBBIX 3HAaHUH O
BEILIECTBAX U XUMUYECKUX PEAKIIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb CBOEH IEATEIIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.
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IMPEAMETHBIE PE3YJIBTATBI 10 KJTACC

[TpenmMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHruueckas XUMHUs OTPaXaroT: CPOPMUPOBAHHOCTD MIPEICTABICHUN O XUMUYECKOM
COCTaBIISIOLIEHN €CTECTBEHHO-HAY4YHON KapTUHBI MUPA, POJIM XUMHUHU B TO3HAHUU ABJIEHUH TPUPOJIbL, B (POPMUPOBAHUM MBIILICHUS U
KYJIBTYpbI JINYHOCTH, €€ (DYHKLIMOHAIbHON IPaMOTHOCTH, HEOOXOAUMOM JIJIsl peLIEHUsI PAKTUYECKUX 3a/1a4 U SKOJIOTMYECKU
000CHOBaHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MPUPOTHON CpeIe;

BJIJICHUE CUCTEMOW XMMUYECKUX 3HAHUI, KOTOPAsl BKJIIOYAET: OCHOBOIOJIATAIOIINE MMOHATHS (XUMUYECKUI IIEMEHT, aToOM,
AIIEKTPOHHAsA 000JI0YKa aTOMa, MOJIEKYJIa, BaJIEHTHOCTb, AIEKTPOOTPHULIATEIbHOCTh, XUMHUYECKAas CBA3b, CTPYKTYpHas popMyiia
(pa3BépHyTas U cokpami€HHas), MOJb, MOJISIPHAsl Macca, MOJISIPHBIM 00bEM, YIIIEPOIHBIN CKENET, PYHKIMOHAIbHAS TPyIa, paauKall,
WU30MEPHS], U30MEPBI, TOMOJIOTUYECKUH Psil, TOMOJIOTH, YTIIEBOIOPOIBI, KUCIOPO/ U a30TCOAEPKAIUE COEAUHEHNSI, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3B€HO, BBICOKOMOJIEKYJISIPHBIE COEIUMHEHUS ); TEOPUU U 3aKOHBI (TEOPHUS CTPOEHUS OPraHUYECKUX BELIECTB
A.M. ByTtnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUH SI3bIK XUMUN; MUPOBO33PEHUYECKUE 3HAHUS,
JeKallue B OCHOBE MOHUMAaHUsI IPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX ABJICHUH, (PAKTOJIOTHYECKUE CBEICHUS O CBOMCTBAX,
COCTaBe, OJYyYEHUH U 0€30I1aCHOM UCIOIb30BAaHUHU BaXKHEUIINX OPraHMUECKHUX BEIIECTB B OBITY U MIPAKTUUYECKON JAESITEIbHOCTU
YeJI0BEKa;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEpPHbIC PU3HAKH MMOHATHH, yCTaHABIMBATh MX B3aUMOCBS3b, UCIIOJIb30BaTh
COOTBETCTBYIOIIUE IIOHATHSA IIPU OIIMCAHUU COCTABA, CTPOCHMS U IIPEBPALLEHUN OPraHUYECKUX COCINHEHUM;

cOpPMUPOBAHHOCTh ~YMEHUH  HCHOJb30BaTh XHWMHUYECKYI0  CHMBOJMKY JUISl COCTaBICHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOI) POPMYII OpraHUYECKHUX BEIIECTB U YPABHEHUI XUMHUECKUX PEAKIIMA, U3TOTaBIMBATH MOJEIN MOJIEKYI
OPraHUYECKUX BEIIECTB I WIUTIOCTPALMHU UX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAJJICKHOCTh U3YYEHHBIX OPTaHUYECKUX BEUIECTB MO UX COCTaBY U CTPOCHUIO K
onpeneaEHHOMY KJIacCy/Tpynne CoOeIMHEHU (YraeBOAOPOIbl, KUCIOPOA U a30TCOACPKAIIUE COCTUHEHHUSI, BHICOKOMOJIEKYJISIPHBIE
COEIMHEHMSI ), JaBaTh UM Ha3BaHus 1o cucremaruueckoit Homenkiarype (IUPAC), a Takke NpuBOAUTH TPUBHAIbHBIE HA3BaHUS
OTJIETbHBIX OPraHUYECKUX BEUIECTB (ITUIICH, TPOIUJIEH, alleTHIJIEH, dTUIICHIJIMKOIb, MIHIEpUH, PeHo, GopMalbaeru,
alieTanbAeru], MypaBbHHAasI KUCIIOTA, YKCYCHasl KMCIIOTa, OJICMHOBAs KMCIIOTA, CTEApUHOBAs KUCIIOTA, TIII0K03a, PpyKTO3a, Kpaxma,
1EJIJTI0JI03a, TJIUIIKH);

c(OpPMHUPOBAHHOCTh YMEHUS ONPEAEIATH BUABI XUMUYECKOM CBSI3U B OPTaHUYECKUX COCIUHEHUAX (OJUHAPHBIE U KpaTHbIE);
c(OpMHUPOBAHHOCTh YMEHUS PUMEHSTH TOJIOKEHUSI TEOPUH CTPOEHUS oprannyeckux Bemects A.M. byTiepoBa nns o0bsicHeHUS
3aBUCHMOCTH CBOMCTB BEILIECTB OT UX COCTABA U CTPOCHUS; 3aKOH COXPAHEHUS MACCHI BEILIECTB;

c(OpMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTAB, CTPOEHUE, (PU3NUECKHE U XMMUUYECKHE CBOMCTBA TUITMYHBIX MPEICTaBUTEICH
Pa3IMYHBIX KJIACCOB OPraHMYECKHUX BELIECTB (METaH, 3TaH, STWIEH, IPONWIEH, alleTUieH, OyragueH-1,3, metunOyraauen- 1,3,
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O€H30J1, METaHOJ1, 3TaHOJI, STUJICHTJIUKOJIb, TIIULEPUH, (EHOJI, alleTalbIETH/l, MypaBbUHAs U YKCYCHAsl KUCIIOTHI, IIIF0K03a, Kpaxmall,
LEJUTI0JI03a, AMUHOYKCYCHAs KUCJIOTA), WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEX/ly HUMH YPaBHEHUSMU COOTBETCTBYIOIINX
XMMHUYECKUX PEaKLUii C UCII0Ib30BaHUEM CTPYKTYPHBIX (hopmy;

c(OpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh HCTOUHUKH YTIIEBOJOPOIHOIO ChIpbs (HEPTH, IPUPOAHBIH ra3, yrojb), ClIoCOObl UX
nepepaboTKU U MPaKTUYECKOE MPUMEHEHHE MTPOTyKTOB MepepadoTKH;

c(hOpMHUPOBAHHOCTh YMEHUI MPOBOIUTH BBIYUCICHUS M0 XUMUYECKUM YPaBHEHHSIM (Macchl, 00bEMa, KOTMIECTBA UCXOJHOTO
BEILECTBA WJIM MPOAYKTa PEAKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOTO U3 UCXOIHBIX BEIIECTB WM NMPOJTYKTOB
pEeaKItHn);

c(hOpMUPOBAHHOCTH YMEHUH BIaIE€Th CUCTEMOM 3HAHUI 00 OCHOBHBIX METOAAaX HaAyYHOTO IMO3HAHMS, UCIOJIb3YEMBIX B XUMUU MIPU
U3YYEHUU BEUIECTB U XUMHUYECKUX SABJICHUN (HAOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJIETUPOBAHKE ), UCIIOJIH30BATh CUCTEMHBIE
XUMHUYECKUE 3HAHMS JIUIS1 IPUHATHUS PEIICHUN B KOHKPETHBIX JKU3HEHHBIX CUTYAlMX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;
c(OpMHUPOBAHHOCTh YMEHUI coOMI0AaTh MpaBWiia  IOJIb30BAHUS XUMHUYECKOH MOCY10H U TaOOpaTOpHBIM
00opy/IoBaHUEM, a TaK)KE IPaBUiia OOPAILEHUS C BEIIECTBAMU B COOTBETCTBUH C MHCTPYKLHUSMU MO BBIIIOJHEHUIO JJa0OPAaTOPHBIX
XUMHUYECKUX OIBITOB; C(OOPMHUPOBAHHOCTh YMEHUHN IUTAHUPOBATh U BBIMOIHATH XUMUYECKHUI SKCIIEPUMEHT (TIpEBpALLEHUS
OpPraHUYECKUX BEUIECTB IIPU HArPEBAHUU, MIOJyYEHHE 3TUIIEHA U U3yUYEHHE €0 CBOWCTB, KAUECTBEHHBIE PEAKIIMM OPTaHUYECKHUX
BELIECTB, IcHaTypalysi OEIKOB IPU HarpeBaHUU, LIBETHbIE peakuu OEJIKOB) B COOTBETCTBUHU C IPAaBUJIAMU TEXHUKU O€30MMaCHOCTH
npu 00palleHN! C BEIIECTBAMHU U JIaOOpaTOPHBIM 000pYAOBAHUEM, IPEACTABIATH PE3YJIbTaThl XUMHUECKOI0 SKCIIEPUMEHTa B (hopMe
3aMKMCH YPaBHEHUN COOTBETCTBYIOIIMX PeakUuid U (hOPMYIUPOBATh BBIBO/BI HA OCHOBE 3TUX PE3YJIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUIN KPUTHUECKU aHATU3UPOBATh XUMUUYECKYIO HH(POPMALIHIO, MTOTYyYaEMYIO U3 PAa3HBIX UCTOYHUKOB
(cpenctBa MaccoBoit nHGopMalu, IHTEpHET U APYTrux);

c(OpPMUPOBAHHOCTh YMEHUI COOJIIOIATh IIPAaBUIIA SKOJIOTUYECKH 11€JIECO00PA3HOT0 MOBEIECHUS B OBITY U TPYIOBOM IEATEIBHOCTH B
LEJSAX COXPAHEHUsI CBOETO 370POBbS U OKPYXKAIOIEH MPUPOTHON Cpe/ibl, 0CO3HABATH ONACHOCTh BO3JICHCTBUS HA KUBbIE OPraHU3MBbI
onpeeaEHHbIX OPraHUYeCKUX BEIIECTB, MOHUMAas cMblch nokazarens [TK, noscHATh Ha mpuMepax cnocoObl YMEHbIIEHUS U
NPENOTBPALICHUS X BPEHOTO BO3JAEHCTBUS Ha OPTaHU3M YEJIOBEKA;

JUIs 00Y4aIOIIHUXCS C OTPAHUYEHHBIMHI BO3MOXXHOCTSIMU 3/IOPOBBS: YMEHHE MIPUMEHSTh 3HAHHUSI 00 OCHOBHBIX JJOCTYIHBIX METOAAX
NIO3HAHHUS BEIIECTB U XUMUYECKUX SIBJICHUN;

JUIS CTIETIBIX U CTa00BUASIINX O0YYAIOIINXCS: YMEHHUE UCIIONIb30BaTh pelbe(HO TOUCUHYIO cucTeMy obo3HaueHuit JI. bpaitns s
3aliCU XUMUYECKUX (popmy.

11 KIIACC
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[TpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OO0mas 1 HeopraHu4ecKasi XUMUs OTpaxaroT:

c(OpMUPOBAHHOCTH NPEACTABIECHUI: O XMMUUYECKOIN COCTaBIISIIOIIEH €CTECTBEHHO-HAYUYHOM KapTUHBI MUpPa, POJIUM XUMUU B TIO3HAHUU
SBJIEHUI NPUPOJbl, B GOPMUPOBAHUN MBIIUICHUS U KyJIbTYpPbI JINYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOAUMOMN AJIs
pEILIeHUs IPAKTUUECKUX 3a71a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOLIEHUS K CBOEMY 370POBBIO U IPUPOIHOMN CPELE;

BJIJICHUE CUCTEMOW XMMUYECKUX 3HAHUW, KOTOPAsl BKIIOYAET: OCHOBOIIOJIATAIOIINE MOHATUS (XUMHYECKHUM 3JIEMEHT, aTOM, U30TOII, S-
, p-, d- anekTpoHHBIE OPOUTANH ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBII 00BEM, BaJICHTHOCTD, 3JICKTPOOTPUIIATEIILHOCTh, CTETICHD
OKHUCJICHUS, XUMHYECKasl CBA3b (KOBAJICHTHAs, HOHHAsA, METaJUIMYECKasi, BOJIOPOHAs ), KPUCTALIMYECKAs PEIIETKA, TUIIBl XUMUYECKUX
peakImii, pacTBOP, IMEKTPOJIUTHI, HEIJEKTPOJIUTHI, JIEKTPOJIUTUYECKAS TUCCOLUALUS, OKUCITUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMUYECKOHN peaKui, XUMUYECKOE PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPHS IEKTPOIUTHYECKON TUCCOIUAIUY, TEPUOINIECKUI
3akoH .M. Menneneesa, 3aKOH COXpaHEHUSI MACCHI BEMIECTB, 3aKOH COXPAHEHUS U MIPEBPAILECHUS SJHEPTUN IPA XUMHUECKUX
peakumsx), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH SI3bIK XUMHH, MUPOBO33PEHUYECKHE 3HAHU, JIEKALUE B OCHOBE IIOHUMAaHHUS
IPUYUHHOCTU U CUCTEMHOCTH XMMHUYECKHX SIBJICHUM, (DaKTOIOIMUECKHUE CBEJICHHS O CBOMCTBAX, COCTaBe, IOJyUYEHUU U 0€3011aCHOM
UCIOJIb30BaHUU BaXKHEUIIINX HEOPTaHUUECKUX BEIIECTB B OBITY U MPAKTUUECKOM JAEATEIbHOCTH YEIOBEKA;

c(OpMHUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEPHbIC MPU3HAKY MMOHATHH, YCTAHABIMBATh MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHUS IPHU ONIMCAHUN HEOPTaHUYECKUX BELIECTB U UX MPEBPAILCHMI;

c(OpPMUPOBAHHOCTh ~YMEHUH  HCHOJb30BaTh XUMHUYECKYI0  CHMBOJMKY JUIsl COCTaBICHUS (DOPMYIT BEILIECTB M YpaBHEHUM
XUMUYECKUX peakiuil, cucrematrnueckyro HomeHkiIaTypy (IUPAC) u TpuBHanbHble HA3BaHMS OTEIbHBIX HEOPTaHUYECKHUX BEUIECTB
(yrapHblii Ta3, yrJIEKUCIbIA ra3, aMMUaK, raiéHasi U3BeCTh, HEralul€éHasi U3BECTh, MUThEBAsk COMIA, MUPUT U JIPYTHUE);
c(hOpMUPOBAHHOCTH YMEHUH ONPEIENSITh BAJICHTHOCTb U CTENIEHb OKUCIIECHUSI XUMUYECKUX DJIEMEHTOB B COEIMHEHUSIX PA3IMYHOTO
COCTaBa, BUJ XUMHUUYECKOMN CBSI3U (KOBaJEHTHAs, MOHHAsI, METAJUTMYECKas, BOJAOPO/IHAS) B COEAMHEHUSIX, TUIT KPUCTATUIMYECKOU
PEHIETKM KOHKPETHOTO BEIECTBA (aATOMHAs!, MOJIEKYJIspHasi, MOHHAs, METaJUIMUeCcKas ), XapakTep cpe/ibl B BOJHBIX PACTBOPAX
HEOPTraHUYECKUX COCTUHEHUM;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABIMBATh IPUHAJIC)KHOCTh HEOPTaHUUECKMX BEUIECTB 110 UX COCTABY K ONpPEACTIEHHOMY
KJIacCy/TpynIe COeAUHEHUN (IIPOCThIE BEIIECTBA — METAJLIBI M1 HEMETAJIbI, OKCUIbl, OCHOBAHUS, KUCIIOTHI, aM(pOTEPHbIE THIPOKCH/IBI,
COJIN);

c(hOopMUPOBAHHOCTh YMEHUH PACKPBIBaTh CMBICT Tiepuoandeckoro 3akona JI.M. MenneneeBa u J1eMOHCTPUPOBATH €TO
CUCTEMATU3UPYIOIIYI0, OOBSICHUTENIBHYIO U POTHOCTUYECKYIO (DYHKITUH;

c(OpMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh AIEKTPOHHOE CTPOCHHE aTOMOB XMMHUYECKUX 3JIEMEHTOB 1—4 mepruoaos
[Teproanyeckoii cucrembl Xumuueckux 31eMeHToB J[.J1. MeneneeBa, NCIONB3Ysl MOHATHUS «S-, P-, 0-3J€KTpOHHBIE OpOUTAIINY,
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«3HEPreTUYECKUE YPOBHN», OOBACHATh 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX JIEMEHTOB U UX COETUHEHHH 110
nepuojaM u rpynnam Ilepuoanyeckoit cuctemsl xuMuyeckux aieMeHToB .M. Menaeneesa;

c(OpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMUCHIBATh) OOLIME XUMUUYECKHE CBOMCTBA HEOPTAHUYECKUX BELLIECTB Pa3INUHbIX
KJIACCOB, IIOJITBEPKAATH CYLLICCTBOBAHUE TIE€HETUYECKOM CBSI3M MEXAY HEOPraHMYECKMMH BEIECTBAMM C IIOMOIIBIO
YPaBHEHUM COOTBETCTBYIOIINX XUMHUUYECKUX PEAKLINN;

cOpPMUPOBAHHOCTh YMEHHUS  KIACCU(PUIMPOBATH XMMHUYECKHE PEAKIUH M0 Pa3IUYHBIM MpU3HAKAM (YUCITY U COCTaBY
pearupyromux BeUecTB, TEIIOBOMY 3D PEKTY peakuu, U3MEHEHHIO CTENEHEN OKUCICHHSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIIUH,
YYaCTHUIO KaTalln3aTopa);

c(hOpMHUPOBAHHOCTh YMEHUI COCTABIIATh YPABHEHUS PEAKUUN PA3IUYHBIX TUIIOB, TOJTHBIE U COKPAIIEHHBIE YPABHEHUS pEaKIUi
MOHHOTO OOMEHA, YUUTHIBAs yCIOBUS, IPU KOTOPBIX ATH PEAKIIMU UAYT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUI MPOBOJUTH PEAKIINU, TIOJTBEPKIAIOIINE KAUECTBEHHBII COCTaB pa3InYHbIX HEOPTaHUYECKUX BEIIECTB,
pacro3HaBaTh OIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOLIME B BOAHBIX PACTBOPAX HEOPIAHMYECKUX BEILECTB;

c(OpPMUPOBAHHOCTh YMEHUI paCKphIBaTh CYIIHOCTh OKUCIUTEIbHO- BOCCTAHOBUTEIBHBIX PEAKLIUN IOCPEICTBOM COCTABICHUS
3JIEKTPOHHOTO OajlaHCca 3TUX peaKlui;

c(OpMHUPOBAHHOCTh YMEHUI OOBSICHITH 3aBUCMMOCTb CKOPOCTH XUMHUYECKON PEAKIMH OT Pa3IMYHbIX (DAKTOPOB; XapaKTep CMEIIECHUS
XUMHUYECKOTO PABHOBECHS B 3aBUCMMOCTH OT BHEIIHEro Bo3aencTus (nmpuHuui Jle [latense);

c(OpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XMMUUECKHE MIPOLIECCHI, JIEXKAIINE B OCHOBE TPOMBIIIJIEHHOTO TIOJYyYEHUS! CEPHOI
KHCJIOTBI, aMMHaKa, a TAK)Ke CPOPMUPOBAHHOCTH MPEACTABICHUI 00 OOUIMX HAYYHBIX IPHUHIIMIAX U SKOJIOTHYECKUX MpodiieMax
XUMHUYECKOTO TPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTH YMEHUH MPOBOAUTH BEIUUCIECHUS C UCIIOJIb30BAHUEM MOHITHS «MaccoBasi J0J1s1 BELUIECTBA B PACTBOPE»,
00BEMHBIX OTHOIIICHUI ra30B MPU XUMHUYECKUX PEAKLIMSIX, MACChI BEIIECTBA I 00bEMA ra30B M0 U3BECTHOMY KOJIMYECTBY
BEILECTBA, MACCE WM 00BEMY OHOTO U3 YYaCTBYIOIIMX B PEAKIMU BEILIECTB, TEIJIOBOr0 3P ¢eKTa peakiiii Ha OCHOBE 3aKOHOB
COXpaHEHUs1 MaCChl BEIIECTB, MPEBPALICHUSI U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTH YMEHUU COONIONIaTh TIpaBWIa  TOJIb30BAHUS XUMUYECKOHN MOCYA0M U 1a00paTOPHBIM
o0opyIoBaHKEM, a TAKXKE TIPABUIIA OOPAIEHUs C BEIECTBAMHA B COOTBETCTBHH C UHCTPYKITUSMH T10 BHITIOJHEHUIO JTAOOPATOPHBIX
XUMUYECKUX OIBITOB; CHOPMUPOBAHHOCTh yMEHUH IJIAHUPOBATH 151 BBINOJIHATh XUMUYECKUU

9KCIICPUMCHT (pa3no>1<eHHe IEpoKCuaa BOAOPOAa B IPUCYTCTBUU KAaTaJInU3aTopad, OIPCACICHUC CPCIAbl PAaCTBOPOB BCIICCTB C
IMOMOIIbIKO YHUBCPCAJIbHOT'O MHAUKATOPA, BIIMAHNUC PA3JIMYHBIX (I)aI(TOpOB Ha CKOPOCTb XUMHUYECKOM peakuunmn, peakuyum HOHHOI'O
06MeHa, Ka4CCTBCHHBIC PCAKIINU HA Cynb(baT-, Kap60HaT- " XJIOpUA-aHUOHBI, HAa KATUOH aMMOHM:, PCHICHHUC SKCIICPUMCHTAJIbHBIX
3aJaq 110 TcMaM «Mertamsi» U ((HeMeTaJIJ'IBI») B COOTBCTCTBHUHU C IIpaBUJIaMH TCXHUKHU 0e301acHOCTH Impu O6paH_ICHI/II/I C B€II€CCTBaAaMH
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1 J1a00paTOPHBIM 000PYI0BAHUEM, MIPEACTABISTH PE3YyIbTaThl XUMUYECKOTO IKCIIEPUMEHTA B (POpME 3arucu ypaBHEHUH
COOTBETCTBYIOIIMX peakluii U (GOPMYIUPOBATH BHIBOJIBI HA OCHOBE ATUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTUUECKU aHATU3UPOBATH XUMHUECKYIO HH(POPMAIIHIO, TOTYy4aEMYIO U3 pa3HbIX UCTOUYHUKOB
(cpencTBa MaccoBO KOMMYyHUKaluu, UHTEpHET U IpyTUX);

c(hOpMHUPOBAHHOCTH YMEHUI COOJIIOIATh MPaBUIIa SKOJIOTHYECKH 11eTIECO00Pa3HOTO MOBEICHUS B OBITY U TPYIOBOU JIEATEIHHOCTH B
LEJSAX COXPAaHEHUsI CBOETO 370POBbS U OKPYKAIOIIEH MPUPOJHON Cpeibl, 0CO3HABATh ONACHOCTh BO3ACHCTBUS HA )KUBbIE OPTAHU3MBI
ONpe/ICNIEHHBIX BEIIECTB, MHOHMMAas cMbici noka3artens [IJIK, moscHaTs Ha mpuMmepax cnocoObl YMEHBIIIEHUS U MPEIOTBPAILICHUS KX
BPEAHOTO BO3ACHCTBUS HA OPraHU3M UYEJIOBEKA;

JU1s1 00YYaIoIMXCs C OrpaHUYEHHBIMU BO3MOKHOCTSIMU 37I0POBbSI: YMEHUE MPUMEHSTH 3HAaHUSI 00 OCHOBHBIX JJOCTYIMHBIX METOJIaX
MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUI;

JUTSI CIIETIBIX U CTTA00BUAAIINX OOYYAIOMIMXCA: YMEHUE UCIIONIb30BaTh PelIbepHO TOUEUHYIO cucTeMy o0o3Hauenuit JI. bpaitns nos
3aMUCH XUMHUYECKHUX (HOpMYII.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue
No KomngectBo OcHOBHBIE BUIBI AESITEILHOCTH
pa3aenoB U TEM IIporpammMmHO€E coneprkanue
n/n 4acoB oOyJaromuxcs

y4eOHOT0 MpeMeTa

Pa3znen 1. Teoperudyeckne 0CHOBBI OPraHMYECKON XUMHMHU

1.1 | IIpenmer 3 [IpenmMer opraHn4eCKON XUMUHU: PackpeIBaTh CMBICT U3y4aeMBbIX
OpPraHUYECKOU XUMUH. €€ BOSHUKHOBEHUE, PA3BUTHUE U MOHATUH (BBISIBIISITH UX XapAKTEPHBIE
Teopus cTpoeHus 3HAYEHHE B NIOJIyUEHHH HOBBIX BEIIECTB | IPU3HAKH), yCTAHABIMBATH UX
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OpraHUYeCKuX
COEIMHECHUH
A.M. Bytiepona

Y MaTepuainoB. Teopusi CTpOCHUS
OPTraHUYECKUX COCAUHECHUN

A.M. bytnepoBa, €€ OCHOBHBIEC
nosioxkeHusi. CTpyKTypHbIE (hOPMYJIBI
OpraHWYECKUX BEMIECTB. I oMomorus,
n3oMepust. XMMHYECKas CBS3b

B OPTaHUYECKUX COCAMHEHUAX: KPATHbIC
CBSI3U, G- U T-CBS3U.

[IpencraBnenue o kaaccupukamu
OpraHnveckux BenecTs. HoMenkiarypa
OPraHUYEeCKUX COCIUHECHUIN
(cucTeMaruueckas) U TPUBUAJIbHbBIC
HA3BaHUS BAXXHEHIINX MIPEICTABUTEIIEH
KJIACCOB OPTaHUYECKUX BEILIECTB.
IKCIEPUMEHTAIbHbIE METOAbI
U3yYeHHS BELeCTB U UX MPeBPALLeHUH:

B3aUMOCBSI3b.
[IpuMeHSTh MOJNIOKEHUS] TEOPUH
CTPOCHUSI OPTaHUYECKUX BEIIECTB

A. M. bytaepoBa i 00bsSICHEHUS
3aBUCHUMOCTH CBOMCTB BEILLIECTB OT UX
COCTaBa U CTPOCHHUSI.

Hcnonb30BaTh XUMUYECKYHO CUMBOJIUKY
IUIS1 COCTABJIEHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIlEHHON ) POpMYII OpraHUYECKUX
BEILIECTB.

Onpenensite BUAbI XUMUYECKOUN CBSI3U
(ommHapHBIE, KPATHBIE) B OPTaHUYECKUX
COETMHEHUSX.

PackpbIBaTh posib OpraHM4eCKON XUMUH
B IIPUPOJIE, XapaKTepU30BaTh €€
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e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ 00pa3iamMu
OpTraHUYECKUX BEIIECTB U MaTepuaiaMu
Ha UX OCHOBE;

— OIBITHI IO MTPEBPAIICHHUIO
OpraHUYECKUX BEIIECTB MIPU HArpEeBaHUU
(ru1aBieHue, oOyTJIMBaHUE U TOPEHHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJICJIIMPOBAHUE MOJIEKYJI
OpTraHUYECKHUX BEIIECTB

3HAYEHHE B KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBS3b C APYTUMHU
HayKaMHU.

HabimtoaTe 1 onuceiBaTh
JE€MOHCTPALMOHHBIE OMBITHI; MPOBOJANTH
U OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PAOOTHI

Hroro no pazueny

Pa3neu 2. YriieBoaopo/bl

2.1 | IlpenenvHbie
YTIIEBOIOPOIBI —
AJTKaHBI

AJIKaHBI: COCTaB U CTPOECHUE,
TOMOJIOTUYECKHM psifl. MeTaH u 3TaH —
MPOCTEUIINE PEICTABUTENN AJTKAHOB:
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckue 1 XuMU4YEeCK1e CBOMCTBA
(peaxkuuu 3aMeIeHHs] U TOPEHUs),
HaXOXKJEHUE B PUPOJIE, IOJyYECHHE U
MIPUMEHECHUE

2.2 | HenpenenpHbIe
YTIEBOJOPO/IBI:
AJIKEHBI, AJTIKAVCHBI,
ATKUHBI

AJIKEHBI: COCTaB U CTPOCHUE,
TOMOJIOTUYECKUN P, DTUIEH —
IIPOCTEUIINI IPEACTABUTEID aJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
busznyecKkrue 1 XuMUYeCKIe CBOMCTBA
(peakuuu ruIpupOBaHHUS,
raJIOTEHUPOBAHMUS, TUApATALUU,

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATHUM (BBISIBISATH UX XapaKTEPHbIE
MPU3HAKH), YCTAHABJIMBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHE ITOHSATHS

MIpY OMMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLICHUN OPTaHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMHUYECKYIO CUMBOJIUKY
IUTSL COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) POpMyJT OpraHUYECKUX
BEILECTB.

VYcranaBiauBaTh NPUHAAJICKHOCTD
BEILIECTB K ONPEICIICHHOMY KJIacCy
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OKHUCIICHHUSI U TTOJIUMEPHU3aIIiN)
Hax0XJICHUE B IPUPOJIE, TOIYUYEHUE U
MIPUMEHEHHUE.

Ankaauensl: 0yraauen-1,3 u
MeTwiOyTaaueH- 1,3, xumuueckoe
CTPOCHHE, PEAKIUs OJIUMEPU3ALINH,
pUMEHEHUE (1151 CUHTE3A
MPUPOTHOTO U CHHTETUYECKOTO
Kay4dyKa 1 PE3HHBbI).

AJKHUHBI: COCTaB U OCOOCHHOCTH
CTPOCHHUSI, TOMOJIOTUUECKUI DS/,
ALIETUJIEH — NPOCTEUILINIMA
MPEJCTABUTEINh AJIKUHOB: COCTAB,
XUMHYECKOE CTpoeHue, (PU3NUYECKUE U
XUMHUYECKUE CBOMCTBA (pEeaKIuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
rUApaTaliy TOPEHUs ), HAXOXKICHUE

B IIPUPO/IC, MTOTYyUYCHHUE U IPUMEHEHUE

2.3

ApomaTuyeckue
YTJIEBOLOPOABI

Apenbl: O€H30JT U TOIYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYI,
(bU3UYECKUEe U XUMHIECCKHIE CBOMCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), TOJTYyYEHHUE

1 IpuMeHeHue. BiausHue 6eH3oiia

Ha OpraHu3M 4YesoBeka. ['eHeTuyeckas
CBSI3b YIJIEBOJOPOIOB

YTJIIEBOJOPOJIOB 10 COCTaBY U
CTPOCHUIO, Ha3bIBATh UX

0 CUCTEMaTUYECKOM HOMEHKJIATypeE;
MIPUBOJIUTH TPUBHAJIbLHBIC HA3BAHUS
OT/ICJIbHBIX MPEIACTABUTEIICH
YTJIEBOJIOPOJIOB.

OrnpenensiTe BUIbI XUMUYECKON CBSI3U
B MOJIEKYJIaX YTJIE€BOJOPOJIOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOMN CITIOCOOHOCTH
YTJIEBOJIOPOJOB OT KPATHOCTH
KOBAJICHTHOM CBSI3H.
XapaxkTepuszoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue 1
XUMHYECKHE CBOMCTBA, BAXKHCHUIIINE
CIIOCOOBI MOTYYEHUS TUTTHYHBIX
MPEJCTABUTENICH pa3IMYHBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, 3TaHa,
ATUJIEHA, alleTUIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJTyoIa).

BBISIBISITE T€HETUUECKYIO CBSI3b MEXTY
YIJIEBOJIOPOIaMU U IOATBEPKAATH €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
PEAKLHM C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (POpMYII.
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2.4

[Ipuponnsie
UCTOYHUKH
YTJIEBOAOPOAOB U UX
nepepaboTka

[Tpuponanslii ra3. [lomyTHbele HEDTAHBIC
ra3el. HedTp 1 €€ mpoucxoxienue.
Crnioco0bl epepaboTku HeTH:
NEPErOHKA, KPEKUHT (TEPMUYECKUH,
Katanmutuyeckuid). [TpoayKTel
nepepaboTku HeTH, UX IPUMEHEHHE
B IPOMBIIIUIEHHOCTH U B OBITY.
KameHHBI yroap U IPOIYKTHI €70
nepepadoTKu.

IKCIEPUMEHTAJIbHbIC METOIbI
U3y4eHHs BellecTB

U UX IpeBpaLlleHHit:

e JleMOHCTpanuu:

— komutekiuu «HepTe» u «Yronby;

— BugeodparmenT «Bynkanuzamus
PE3UHBDY.

¢ JlaGopaTopHBIEC OMBITHI:

— Ka4yeCTBEHHOE ONPEICIICHNUE YIIIEpoaa
Y BOJIOPO/Ia B OPraHMYECKUX BEIECTBAX;
— O3HAKOMJICHHE C 00pa3IiamMu
MJIACTMACC, KAYYYKOB U PE3UHBI;

— MOJIEJTMPOBAHUE MOJIEKYJT
YTJIEBOAOPOIOB U
raJIOr€HONPOU3BOIHBIX.

e [IpakTuueckue pabOThI:

Ne 1. TlomyueHue sTrieHa U U3y4eHUE
€ro CBOKWCTB.

XapakTepu3oBaTh UCTOUYHUKHU
YTJIEBOJIOPOJHOTO CHIPhsI (HED T,
MPUPOIHBIN ra3, yroyb), CIOCOObI UX
nepepabOTKU U MPaKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl IO3HAHUS — IPOBEJICHUE,
HaOJII0JIEHUE U OITUCAHUE XUMHUYECKOTO
AKCIIEpUMEHTA (JIaDOPaTOPHBIE OIBITHI U
IpaKTUYECKHe paboThl).

CnenoBath npaBuiaM 0€30MacHOR
paboThI B 1abOpaTOpHUU

IIPU UCIIOIb30BAaHUU XUMHUYECKOM
MOCYJIbl U 000PYIOBAHHUSI, & TAKIKE
npaBujIaM OOpalleHus ¢ BEIIECTBAMU

B COOTBETCTBUU C MHCTPYKLUSIMU
BBITIOJIHEHHUS JJTAOOPATOPHBIX OMBITOB U
MPAKTUYECKHUX padOT MO MOJTYUYEHHUIO U
M3YYEHUIO OPTaHUYECKUX BEIIECTB.
IIpencraBiATe pe3yabTaTsl
HKCIIEpUMEHTa B (hOpMe 3anucu
YPAaBHEHHM COOTBETCTBYIOIINX PEAKIUN
U JIeJ1aTh BHIBOJBI HA X OCHOBE.
[TIpoBOANTE BEIYMCIICHUS

IUISL ONIPEIEIIEHUS MOJIEKYJIIPHON
(bopMyJIbI OPraHUYECKOTO BEIIECTBa,
10 YPABHEHHUIO XUMUYECKOHN peaKIuu.
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e PacuéTHbIC 3aJaUn:;

— OMNpPEIEIICHUE MOJIEKYJIAPHOU
(GhopMyJIBl OPraHUYECKOTO BEIIECTBA

110 MaCCOBBIM JOJISIM aTOMOB
XUMHUUYECKHUX DJIEMEHTOB;

— PacY€ThI IO YPAaBHEHUIO XUMHUYECKON
peaKunu

CaMocCTOsATENBHO MIJIAHUPOBATH U
OCYIIECTBIISATH CBOIO [TO3HABATEIIHHYIO
HeSITeIbHOCTD; IPUHUMATh AaKTUBHOE
ydacTue B IPYIIOBOM y4eOHO
AeSITeIbHOCTU

Hroro no pazneny

13

Paznen 3. Kuciiopoacoaepxaniye opraHnyeckue coeInHeHHst

3.1

Crouprsl. PeHon

3

IIpenenbHbIE OTHOATOMHBIC CITUPTHI:
METAaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PUNIECCKHUE U XUMUYSCKUE
CBOMCTBA (peaKuu ¢ aKTUBHBIMU
MeTaJlJIlaMU, TaJIOT€HOBOIOPOJIaAMH,
ropeHue), npuMeHeHue. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToOMHbBIE CITUPTHI: ATHJICHTITUKOJIb
Y TJIULEPUH, XUMHUYECKOEe CTPOEHHUE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3anMOI€MCTBHE CO MICTOYHBIMU
MeTaJllaMH1, KaYeCTBEHHAs PEaKIUs
Ha MHOT'OATOMHBIE CITUPTHI).
du3noI0OrnYecKoe 1eHCTBHUE

Ha opraHu3M 4esioBeka. [IpuMenenue
[JIMIIEPUHA U ATUJICHTJIMKOJIS.

PackppIBaTh CMBICIT U3y4aeMbIX
MOHATUM (BBISIBJISIT UX XapaKTEPHBIC
MPU3HAKH ), YCTAaHABINBATh UX
B3aUMOCB$I3b, HCIIOJIb30BATh
COOTBETCTBYIOIIHNE MOHATHUS

MIpY OMMCAHUU COCTaBa, CTPOEHUS U
MIPEBPALIEHAN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUUYECKYIO CUMBOJIUKY
JUIS1 COCTaBJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOI,
COKpaIIEHHON ) POpMYJT OPraHUIECKUX
BEILECTB.

VYcTanaBnuBaTh NPUHAIEKHOCTh
BEILECTB K ONPENEIEHHOMY KJIacCcy
10 COCTABY U CTPOEHUIO, HA3bIBATh UX
10 CUCTEMAaTUYECKOM HOMEHKJIATYpE;
MPUBOJIUTH TPUBUAIbHBIC HA3BAHUS
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®enoi. CTpoeHHE MOJIEKYJIBI,
bu3nYecKue 1 XUMHUYECKHUE CBONCTBA
dbenona. TokcuuHoCTh (heHOIIA, ero
(hU3M0NI0TrNYECKOe IEUCTBUE

Ha OpraHu3M 4enoseka. [I[pumenenune
dbenona

3.2

AJbJIETUTBI.
KapOoHOBBIE KUCITOTHI.
CrnosxHblie 3¢upsl

Anbaeruapl: GopMaibAETua U
areTanbAeTu, XUMHUUECKOe CTPOCHHE,
¢duznyecKkrue 1 XuMHUYECKHe CBOMCTBA
(peakuyy OKHCIIEHUS! U BOCCTAaHOBJICHMUS,
KauyeCTBEHHBIC PEAKIINH ), TIOJTyUCHHUE U
IPUMEHEHUE.

OIOHOOCHOBHBIE MPEETbHBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHas
KHCJIOTa, XUMUYECKOE CTPOCHHE,
¢duznyeckrue 1 XuMU4YEeCK1e CBOMCTBA
(oOrmIue cBOMCTBA KUCIIOT, PEaKIus
TEpUPUKALINN ), TOJYUCHHUE U
npuMmeHenre. CTeapuHOBas U OJICMHOBAS
KHUCIIOTHI KaK MPeICTABUTENN BhICIIINX
KapOOHOBBIX KHCIIOT. MbIia KaK COJH
BBICIIINX KapOOHOBBIX KHUCIIOT, UX
MOIOIIIEE ICHCTBHUE.

CrnoxxHbie 3UpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCHOT. ['Miponu3
CII0KHBIX 3GupoB. XKupbl Kak

OTAEIBHBIX MPEACTABUTEICH
KUCJIOPOJICOICPKAIIMNX COCTUHEHHM.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHeHue, GU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUST TUTTUYHBIX
MIPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
KHUCJIOPOJICOIEPKALIMNX COCTUHEHUIN
(MeTaHo1a, ATaHOJIa, TJIMIIEPUHA,
¢dbenona, hopmanpaerua,
aleTanbJIeruaa, yKCyCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
I[EJUTIOJIO3bI ); BBISIBJISITH TEHETUYECKYTO
CBSI3b MEXK/ly HUMU U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIuii C UCIIOJIb30BAaHUEM
CTPYKTYPHBIX (hOPMYII.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHE U TPUMEHEHHE KUPOB,
XapaKTEepPU30BaTh UX 3HAUYCHUE

TUTSL KUBHEEITETbHOCTH OPraHU3MOB.
Oco3HaBaTh OMACHOCTb BO3JCHCTBUS
Ha KMBbIE OPTAaHU3MbI OIIPEAECICHHBIX
OpraHUYECKUX BEUIECTB, MOSCHITh

Ha MpUMepax CrocoObl YMEHBIICHUS
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MIPOU3BO/IHBIC TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KUCIOT. [ MApOIU3 KUPOB

3.3

YrneBoasl

VYraeBojsl: cocTaB, KiaccupuKaius
YIJIEBOJIOB (MOHO-, IU- U
nourcaxapubl). ['moko3a —
MPOCTEUIINN MOHOCAXaPUI;
OCOOCHHOCTH CTPOEHHUS MOJICKYJIHI,
(bu3nIeCKre U XUMUIECKHUE CBOMCTBA
TJTFOKO3BI (B3aUMOICHCTBIE

¢ ruapokcuaom meau(ll), okucienue
aMMHa4YHBIM PaCTBOPOM OKCHJIa
cepebpa(l), BocctanoBIIeHUE, OpOKCHHE
TTFOKO3BI ), HAX0KICHUE B MPUPOJIC,
MIPUMEHEHHUE TIIFOKO3bI, ONOJIOTHIeCKast
POJIb B )KU3HEICATEILHOCTH OpraHn3Ma
yenoBeka. dorocuntes. DpykTo3a Kak
H30MED TITIOKO3HI.

Caxapo3za — npeacTaBUTENb
JMCaxapuI0B, TUAPOIU3 Caxapo3bl,
Hax0KJICHUE B IIPUPOJIC U IPUMEHEHHE.
Kpaxmair u 1emmroi03a Kak MpupOIHBIC
MOJIMMEPHI: CTPOEHUE Kpaxmaia u
HEJUTIO03b], GU3UICCKUE U XUMUYSCKUE
CBOMCTBa Kpaxmaja (TUIPOJIn3,
Ka4ueCTBEHHAS PEaKIIUsI C UOJIOM).
DKCcNepruMeHTATbHbIE METObI
U3Y4YeHMs BellleCTB U UX NMpeBpallleHuii:

Y TIPEIOTBPAIICHUS UX BPEIHOTO
BO3/EMCTBHSI Ha OPraHU3M YEJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — POBE/ICHNUE,
HaOJIIOJICHUE U OITMCAHUE XUMHUYECKOTO
HKCIIEPUMEHTA (JJaOOPATOPHBIE OIBITHI U
MPaKTUYECKHE PadOThI).

CrnenoBathb mpaBuiiaM O€30MMacHOM
paboThI B 1abOpaTOpHUH

IIPH UCTIOJIb30BAHUN XUMHUYECKOM
NOCYZbl U 000pYIOBaHUS, a TAK¥KE
npaBuiiaM oOpalleHus C BellleCTBaMu

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHUSI JTaOOPATOPHBIX OMBITOB
U MPAKTUYECKUX PabOoT MO MOITYICHHIO
Y U3yYEHUIO OPraHUYECKUX BEIECTB.
[IpencraBisTh pe3ysibTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUU COOTBETCTBYIOIINX PEAKLIUN
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BHIYUCIICHHS

IUISI OTIpE/IeNICHUS MOJIEKYJIIPHON
(bopMyJIbl OPraHUYEeCKOTO BEIECTBa,
M0 YPaBHEHHUIO XUMUYECKON PEaKITHH.
CaMOCTOATENBHO TIAHUPOBATH U
OCYILECTBIISITh CBOIO [I03HABATEIBHYIO
JesITeIbHOCTD; IPUHUMATh aKTUBHOE
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e JlaGopaTopHBbIE OMBITHI:

— TOpPEHHUE CIIHPTOB;

— B3aUMOJICHCTBUE INIMIIEPUHA

¢ ruapokcuaoM meau(ll);

— KaueCTBEHHBIC PEAKIIUH AIbJIETUIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(1));

— B3aUMOJICHCTBHUE KpaxMasa ¢ HOJIOM.
e [IpakTuueckue pabOTHI:

Ne 2. CpotlicTBa pacTBOpa yKCYCHOM
KHUCJIOTHI.

e PacuérHbie 3a1aun:

— ONpENEIICHUE MOJIEKYJIAPHOU
(bopMyIIbI OPraHUYECKOTO BEIIECTBA
10 MacCCOBBIM JIOJISIM aTOMOB
XUMHUUYECKHUX IJIEMEHTOB U IO Macce
(oOBeMy) IPOTYKTOB CTOpPaHUS,

— pacy€Thl IO YPABHEHUIO XUMHUUYECKOMN
peakiuu

y4acTue B rpynioBoi yueOHOU
NEATENbHOCTH

Hroro no pazneny

13

Paznen 4. A3oTcoaep:kainiye opraHudecKue coemHeHHsI

4.1

AMUHBI.
AMWHOKHUCJIIOTHI.
benku

3

AMMHBIL: METUJIAMHH — IPOCTENIINI
[IPEICTAaBUTENIb AMUHOB: COCTaB,
XMMHUYECKOE CTPOEHUE, (pu3ndeckue u
XMMHUYECKHE CBOMCTBA (peakuuu

PackpbIBaTh CMBICIT H3Y4aeMbIX
MOHATHUM (BBISIBJISITh UX XapaKTEPHbBIC
MIPU3HAKH), YCTAaHABIUBATh UX
B3aUMOCBSI3b, UCIIOJIb30BaTh
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C KUCIIOTaMU Y TOPEHUsI ), HaXO0XKICHUE

B IIpUpojie. AMUHOKHCIIOTHI KaKk
aM@oTepHbIe OpraHUYECKUue COCTUHCHUS.
du3nyeckrue 1 XUMUYECKHE CBOMCTBA
aMUHOKHCJIOT (Ha IpuMepe TIIMINHA).
buonornueckoe 3HaueHUEe aMUHOKHCIIOT.
CuHTE3 NENTHIO0B.

benku kak MpupoHBIC TOJTUMEPHI.
[lepBruuHast, BTopuyHas U TpETHIHAS
CTPYKTypa O€IKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THAPOJIU3,
JeHATypaIns, Ka4eCTBCHHBIE PEaKITHH
Ha OEJIKH.

DKCNepuMeHTATbHbIE METObI
H3y4YeHHUsl BellleCTB U UX MpeBPalleHH
e J[emoHCTpanuu:

— JeHaTypanus OCJIKOB MU HarpeBaHUH;
— IIBETHBIC PEaKIIUK OEITKOB

COOTBETCTBYIOIIHNE MOHSITHUS
IIPY OMMCAHWUU COCTaBa, CTPOEHUS U
MPEBPALIEHAN OPraHUYEeCKUX
COEIMHEHUM.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
JUTSl COCTaBJICHUSI MOJICKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIEHHON) POpMYIT OpraHUYECKUX
BEILIECTB.

OnpenensiTe MPUHAIIECHKHOCTD BEIIECTB
K ONPENIEIIECHHOMY KJIACCY IO COCTAaBY U
CTPOCHUIO, HA3bIBATh UX

10 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJIUTH TPUBHAIBHBIC HA3BAHUS
OT/EJIbHBIX IIPEACTABUTEIICH.
XapakTepuzoBaTh COCTaB, CTPOCHUE,
npuMeHeHue, (U3nIecKue 1
XUMHUYECKHE CBOMCTBA, BaXKHEHIILINE
CIIOCOOBI MOTYYEHUS TUTTAYHBIX
MPEJICTABUTENIEN a30TCOACPKAIIUX
coeIMHEHN (MEeTHIIaMUHA, TJIMIINHA,
OCIIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCJIKOB; MOSCHATH
Ha IpUMepax 3HayeHue OEJIKOB

IUIs1 OpraHr3Ma YeJIOBEKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/1bl TO3HAHUS — HAOII0AATh U
OMUCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT.

CaMocTOsITeIBHO MJIAHUPOBATH U
OCYULIECTBJISTH CBOIO IT03HABATEIIBHYIO
NEATEIbHOCTh; MPUHUMATh AKTUBHOE
ydacTue B IpyIIoBoi yueOHO
NEeSATENBHOCTH

Hroro no pazneny

3

Pa3nen. 5. BbicokoMosIeKyJISIpHBIE COeIMHEHUSI

5.1

ITnacTmaccsl.
Kayuykn. Bonokna

2

OCHOBHBIE NTOHATHSA XUMUU
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIA:
MOHOMeEp, MOJIMMEP, CTPYKTYPHOE 3BEHO,
CTENEHb NOJMMEPU3ALNH, CPEIHSASA
MoJieKyJisipHas Macca. OCHOBHBIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAVMHEHUN — MOJIUMEPU3ALUS U
MOJINKOHICHCALIHS.

[TnacTMaccel (MOJUATUIIEH,
MOJUIPOIHIICH, TOJTUBUHUIXJIOPU,
nonuctupoit). HatypanbHslil u
CUHTETUYECKUE KAYUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
M30IPEHOBBIN). BonokHa: HaTypanbHbIe
(XJI0MOK, IEPCTh, MENK),
HCKYCCTBEHHBIE (ALIETATHOE BOJIOKHO,

BiageTs nzydaeMbpIMM XUMHYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3y4aeMbIX OHATUN U NPUMEHSTh 3TU
MIOHATUS IIPU ONMCAHUH COCTaBa U
CTPOEHHUS BBICOKOMOJIEKYJISIPHBIX
OpraHUYECKHUX BEIIECTB,

1Tl OOBSICHEHUS OTJENBHBIX (PAKTOB U
SIBJICHH.

Hcnonb30BaTh XUMUYECKYIO CHMBOJIUKY
IS COCTABIICHUS CTPYKTYPHBIX (OpMYIT
BEIIECTB U YPABHEHUN PEAKLIMI
MOJIMMEPHU3ALIUH U TIOJTUKOHACHCALUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOICTBA Kay4yyKOB,
HauboJee pacpoCTpaHEHHBIX BUAOB
IJIACTMACC, BOJIOKOH; IPUMEHEHHE

44



BHCKO03a), CHHTETHYECKUE (KapoH 1
JIaBCaH).

JKCIEPUMEHTAIbHbIE METOIbI
HU3yYeHHsl BEeLeCTB U UX NMpeBpPaALleHMA:
e JleMOHCTpanuu:

— O3HaKOMJICHHE ¢ oOpasiamu
MIPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH,
MJIaCTMACC, KAy4YyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl TI03HAHUS — HAOII01aTh U
ONKCHIBATH IEMOHCTPALIMOHHBIN
AKCIIEPUMEHT

Hroro mo pazaemy 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOT'PAMME
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11 KJIACC

No
i\t

Haumenosanue
pa3aenoB U TEM
y4eOHOro npeaMera

KonnuectBo
4acoB

[IporpammHoOe conepkaHue

OCHOBHBIE BUIBI IE€ATEIHHOCTH
00yJaroImMXcs

Paznen 1. Teoperuueckue oc

HOBbI XUYMHH

1.1

CtpoeHue aTOMOB.
[Tepunonnueckuit
3aKOH U
[Tepunonnueckas
CUCTEMA XUMHUYECKUX
AIIEMEHTOB

JI.1. MennaeneeBa

3

Xummnyeckwnii anement. Atom. Coctas
aToOMa, U30TOIbI. DJIEKTPOHHAS
0001104Ka. DHEPreTHUEeCKUEe YPOBHH,
MOypPOBHU. ATOMHBIE OpOUTAIIH,

S-, p-, d-, f-anemenTe. OcOOCHHOCTH
pacrpeeneHus 3JIEKTPOHOB

0 OpOUTAJISIM B aTOMaX MaJIbIX U
OOJIBIIIUX TEPUOJIOB. DIICKTPOHHAS
KOH(UTypaIusi aTOMOB.
[Teprnoanyeckuii 3aKOH U
[Tepuoauueckas cucteMa XUuMHYECKUX
anemeHToB 1. 1. MenneneeBa. CBs3b
MEePUOANYECKOTO 3aKOHA U
[Tepuoauyeckoil CUCTEMbI XUMHUYECKUX
3JIEMEHTOB C COBPEMEHHOU TEOPUEN
CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHUS CBOMCTB XMMHUYECKHUX
AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX
U CJIO’KHBIX BEIIECTB 10 TPYIIIaM U
nepuojaM. 3HaueHUE NEPUOIUUECKOTO
3aKOHA U CUCTEMbl XMMUYECKUX

PackppIBaTh CMBICT H3y4aeMbIX
MOHATUM (BBISIBISITh UX XapaKTEPHBIC
MIPU3HAKH ), YCTAHABIUBATh UX
B3aUMOCBSI3b.

PackpeIBaTh CMBICT IEPUOIUYECKOTO
3akoHa /1. 1. MenneneeBa u
JEMOHCTPUPOBATH €r0
CUCTEMaTU3HUPYIOIIYIO,
O0OBSACHUTENLHYIO ¥ IPOTHOCTUYECKYIO
GyHKLIMH.

XapakTepu3oBaTh JIEKTPOHHOE
CTPOEHHUE aTOMOB XUMHYECKUX
areMeHTOB 1-4 nepuooB, UCTIOIb3YS
MOHSATHSA S-, P-, d-37I€KTPOHHBIE
opOuTaNH, YHEPTETUYECKHUE YPOBHH.
OOBICHATH 3aKOHOMEPHOCTHU
W3MEHEHHS CBOMCTB XUMHUUECKUX
JIEMEHTOB U UX COCIUHECHUN

10 MIEPUOJIaM U TPpyIIam
[Teprnoanyeckou CUCTEMBI

. 1. MenneneeBa
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anemeHToB .. MenneneeBa

B Pa3BUTUU HAYKHU.
JKCIepUMEHTAJIbHbIE METO/bI
U3y4eHNsI BEeLECTB U UX MPeBpPaLlleHUIA:
e /lemoHCTpalMu:

Buast Tabnun «Ilepronuueckast cucrema
XUMHUYECKHX DJICMEHTOB

.. MenneneeBa»

1.2

CtpoeHue BeliecTna.
MHoroo6pazue
BEIIIECTB

CTpOGHI/IG BelllecTBa. XMMHUUYECKAs CBS3b.

Bunbl (koBajeHTHasi HEMOJSIpHAs U
NOJIApHAs, MOHHAs, METAJITUYECKas) U
MEXaHHU3Mbl 00pa30BaHUs XUMUYECKOM
cBs3U (OOMEHHBIN U TOHOPHO-
aKIenToOpHbIN). BogopoaHas cBs3b.
BaneHntHOCTS.
DJIEKTPOOTPHUIIATEIHLHOCTh. CTEIIEHB
okucyienusi. KaTMOHbBI U aHUOHBI.
BemiectBa MOJIEKYIISIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOCHHSL.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTRA.
Tunbl KPUCTATTUYECKUX PEUIETOK U
CBOWCTBA BEILECTB.

[TonsiTHE O TUCHIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. KosimuecTBEeHHBIE
XapaKTEPUCTUKHU PaCTBOPOB (MaccoBast
JI0JIsl BELIECTBA B PaCcTBOPE).

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapAKTEPHBIE
MPU3HAKHN) U IPUMEHATH 3TU NOHATHUS
IIPU ONMCAaHUH COCTaBa U CTPOEHUS
BEILECTB, 1J11 00BICHEHHSI OTACIIbHBIX
(aKTOB U SIBJICHH.

Onpenensars BUJIbI XAMUYECKOH CBS3U
(KOBaJICHTHOM, MIOHHOM,
METaJUIMYECKOU, BOJIOPOIHOM)

B COEJIMHEHHUSX; TUIl KPUCTAIINYECKON
PELIETKA KOHKPETHOI'O BELIECTBA.
Onpenensatb BAJIGHTHOCTh U CTETICHb
OKHUCJIEHUS] XUMHYECKHUX 3JIEMEHTOB

B COCIMHEHMSIX PA3JIMYHOIO COCTABA.
[IpoBOINUTH BBIYMCIICHHUS

C UCIIOJIb30BAaHUEM MTOHATHUS «MacCOBas
J10JIs1 BEILIECTBA B PACTBOPEN.

Biagets n3y4aeMbIMM XUMUYECKAMHU
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Krnaccudukarms HeopraHu4eckux
coequnennii. Homenknarypa
HEOPraHNYECKHUX BEUIECTB.
JKCNepUMEHTAIbHbIE METOAbI
M3Yy4YeHMs BelleCTB U MX NpeBpaLleHui:
e /lemoHCTpanuu:

— MOJIEIH KPUCTAIMYECKUX PEUIETOK.
e PacuéTHEle 3amaun:

— pacyeTsl C UCMOJIb30BAHUEM MOHATHUS
«MaccoBas J10J1s1 pACTBOPEHHOTO
BELLECTBA»

1.3

XUMUYECKUE
peakuumn

Xumnueckas peakuus. Knaccuduxanus
XMMHUYECKUX PEAKLINI B HEOPTaHUUYECKOU
Y OPTaHMYECKON XUMUHU. 3aKOH
COXpPaHEHUS MACCHI BEIIECTB; 3aKOH
COXPAHEHUS U NIPEBPALLECHUS SHEPTUU
IPU XUMHYECKUX PEaKLUsX.

CKopoCTb peakiivu, €€ 3aBUCUMOCTh

OT pa3nu4HbIX (pakTopoB. OOpaTUMbIE
peakuuu. XUMUYECKOE PABHOBECHE.
@aKTOpBI, BIUAIOIIME HA COCTOSHUE
XUMHYECKOTO PABHOBECHS.

[Tpunun Jle [larense.
DIEKTPOIIUTUYECKAS] TUCCOLIHALIMS.
CunbHble U cnadble anekTponutsl. Cpena
BOJHBIX PACTBOPOB BEILIECTB: KUCIIa,
HEWUTpalbHAasl, Ieao4Has. Bogopoausii

MOHSATHSIMU.
OOBIICHATH 3aBUCUMOCTh CKOPOCTH
XUMUYECKOHN PEaKIiK OT Pa3InIHBIX
(haxTopOB.

Onpenensarb XxapakTep CMEIICHUS
XUMHUYIECKOTO PaBHOBECHS

B 3aBUCUMOCTH OT BHEIITHETO
BozaeiicTBus (npunnun Jle [latense).
CocTaBnsTh ypaBHEHUS peakiui
Pa3TUYHBIX TUIIOB; TIOJHBIC U
COKpaIlI€HHbIC YPABHEHUS PEAKIUi
MOHHOTO 0OMEHa, yUUThIBAs YCIOBHSI,
TIPU KOTOPBIX TH PEAKITUH HIYT

710 KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/Ibl TO3HAHUS — TIPOBEJICHUE,
HAOIIO/ICHUE U OTTHCAHNE XUMUIECKOTO
HKCIIEpPUMEHTA (IeMOHCTPAIMOHHBIC U
71a00paTOPHBIE OTBITHI, TPAKTUIECKUE
paboOTHI): MO OMPEACIICHUIO CPEBI
BOJIHBIX PaCTBOPOB BEIIECTB, PEAKITUI
WOHHOTO 0OMEHA, BIMSHHIO Pa3IMYHBIX
(haKTOpPOB Ha CKOPOCTH PEAKITUH.
CrnenoBaTh MpaBUJIaM MOJIb30BAHUS
XUMHUYECKOH MOCY 101 U 1a00paTOpHBIM
000pyI0BaHUEM.

[IpeacTaBnsTh pe3ynbTaThl
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noka3zaresnb (pH) pactBopa. Peakiiuu
MOHHOTO OOMEHAa B OPTaHUYECKON U
HEOPraHMYE€CKOW XUMUH.
OKHUCIHUTENBHO-BOCCTAHOBUTEIIbHBIC
peakuuu. [Tonsitue 00 31eKTpouse
pacIlIaBOB U pacCTBOPOB COJIEH.
[IprMeHenne ANeKTpoIIn3a.
JKCIepUMEHTAIbHbIE METOIbI
U3y4YeHHUsI BelleCTB U UX MPeBPAIleHHIA:
e /lemoHCTpanuu:

— pAa3J0KEHUE MEPOKCUAA BOIOPOIA

B IIPUCYTCTBHUM KaTaau3zaTopa.

e JlaGopaTtopHBIE OMBITHI:

— IPOBEACHUE PEAKLINA NOHHOTO
oOMeHa;

— OMNpENENIEHUE CPEbl pACTBOPOB
BEILIECTB C IOMOIIBI YHUBEPCAIBHOIO
WHJUKaTOpA.

e [IpakTrueckue pabOTHI:

Ne 1. Bausitnue pa3nuuHbix (pakTopoB
Ha CKOPOCTh XUMHUYECKOU PEAKIIHH.

e PacuérHble 3a1aun:

— pacyeTsl 0 YPaBHEHUSIM XUMUYECKHUX
peakiuii, B TOM YUCJIE
TEPMOXUMUYECKUE PACUETHI

XUMHUYECKOTO IKCIIEPUMEHTA B (hopMe
3aMHCH YPaBHEHUH COOTBETCTBYIOIINX
peaxIuii ¥ 1enaTh BEIBOIBI HA UX
OCHOBE.

[TpoBOAKTDH BBIYHCIICHHS

110 YPaBHCHHUSM XUMHYCCKHUX PEaKIIHM,
B TOM YHUCJIC TEPMOXHUMHUCCKHE
pacyEThI

Hroro no pazaeny

13
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Pasznea 2. Heoprannyeckasi Xumus

2.1 | Merauisl

6

Mertamisl. [lonoxxenne MeTamios

B [lepuonnueckoit cucteMe XMMHUYECKUX
aeMeHTOB. OCOOEHHOCTH CTPOCHUS
AJIEKTPOHHBIX 000JI0UYEK aTOMOB
MetaioB. O6mue puzndeckrue CBOMCTBA
MetasuioB. [IpuMeHneHre Metamios

B OBITY, pupojie U TexHuke. CIiiaBbl
METAJUIOB. DJIEKTPOXUMHUYECKAN PSJT
HanpspkeHU MetauioB. OO01re crocoObl
noxyuyeHust metamuioB. Kopposus
MeTauioB. CriocoObl 3aIIUThI

OT KOPPO3HH.

OO6m1ast xapakTEPUCTHKA METAILIIOB
rnaBHbIX noarpymnm (IA-rpynma,
llA-rpymnina) [lepuoaudeckoit cuCTEMBI
XUMHUYECKUX IJIEMEHTOB. AJTIOMUHHM.
AM@oTepHbIe CBOICTBA OKCHIA U
TUAPOKCHJIA ATFOMUHUS.

OO6m1ast XxapakTepuCTUKA METAIIJIIOB
no0ouHbIx noarpyni (b-rpymnm)
[Tepuoauueckoil CUCTEMbI XUMHUYECKUX
AJIEMEHTOB: M€/lb, IIUHK, XpPOM, JKEJIE30.
Baxueimme coeMHEHNS] METAIIIIOB
(OKCHUIBI, TUIPOKCHU/IBI, COJIN).
JKCHepuMeHTATbHbIE METOAbI
H3Yy4YeHHs BellleCTB U MX NpeBpallleHUI:

PackppiBaTh CMBICIT U3y4aE€MbIX
MOHATUM (BBIJICTSATH UX XapaKTEPHbBIC
MPU3HAKHN) U IPUMEHSATD 3TU OHATHUS
P ONKUCAaHUU COCTaBa U CTPOEHUS
BEILIECTB, /111 00BICHEHUSI OTACIIbHBIX
(aKTOB U SIBICHHIA.

OOBsICHATH 0011IME 3aKOHOMEPHOCTHU

B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METaJUIOB U UX COETMHEHHI C yUETOM
CTPOCHUS UX ATOMOB U MOJIOKECHUS

B [lepronnueckoii cucreme
XUMUYECKUX JIEMEHTOB

J1. 1. Menneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMHUYECKUE CBOMCTBA METAJIOB, UX
BOKHEUIIINX COCTMHEHUI, TTOATBEPKAas
ATO ONKMCAHUE MPUMEPAMH YPAaBHEHUI
COOTBETCTBYIOIINX XUMHUECKUX
peakuii; NpUMEHEHUE METAJIJIOB

B Pa3NIMYHBIX 00JIACTSX, a TAKKE
WCIIOJIB30BaHUE UX JUISl CO3AaHUs
COBPEMEHHBIX MaTEepPUaIOB U
TEXHOJIOTUH.

OnuckIBaTh CIOCOOBI 3aIUTHI METAIIIOB
OT KOPPO3HH.

PackppiBaTh CyIIHOCTh OKUCIUTEIBHO-
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e JleMOHCTpalUu:

— KoJUIeKIMs «MeTasuibl U CILIaBbD.

e JlaGopaTopHBIE ONBITHI:

— B3aUMOJICHCTBUE THAPOKCH]IA
QITIOMUHUSA C paCTBOPaMU KUCIIOT U

11 (S (0} (S

— KA4ECTBEHHBIEC pEaKIIMU Ha KATHOHBI
METaJIIOB.

e [IpakTuyeckue paboThI:

Ne 2. Pemenue skcnepuMeHTAIIbHBIX
3a71a4 110 TeMe «MeTayuiby.

e PacuérHbie 3amauu:

— pacydeTbl Macchl (00beMa, KOJTUYECTBA
BELIECTBA) MPOJYKTa PEaKLUH, ECIH
OJIHO U3 BEILIECTB JIaHO B BUJE pacTBOpa
C OIPEIEIICHHON MacCOBOM J0JIEH
PacTBOPEHHOI'O BEIIECTBA

BOCCTaHOBUTEJIbHBIX PeaKUn
MOCPEJICTBOM COCTABJICHUS
AIIEKTPOHHOTO OallaHca 3TUX PEaKIIUi.
[IpoBouTh peakuuu,
MOATBEPKIAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJJIOB, PUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TTO3HAHUS — MTPOBE/ICHUE,
HAOJII0JICHUE U OTIUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (IEMOHCTPALMOHHBIE U
71a060paTOPHBIE OMBITHI, TPAKTUIECKHUE
paboThI).

[IpencraBasTh pe3ysbTaThl
XUMHYECKOTO IKCTIEpUMEHTa B popme
3aMyCy YpaBHEHUM COOTBETCTBYIOIINUX
peaxiuii ¥ 1e1aTh BEIBOIBI HA UX
OCHOBE.

CrnenoBaTh paBUIaM TMOJIB30BaAHUS
XUMHUYECKOM MOCY 101 1 1a00paTOPHBIM
000py10BaHUEM.

[TpoBOANTH BHEIYUCIICHHS

M0 YPABHEHUSAM XUMUYECKHUX PEAKIUH.
CaMocCTOsTENBHO MJIAHUPOBATH U
OCYILIECTBIISITH CBOIO MIO3HABATEIHHYIO
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NEATENBHOCTD; IPUHUMATh aKTHUBHOE
ydacTue B IPyIIOBOM y4eOHOI
NEATEIbHOCTH

2.2

HemeTamisl

Hewmertamel. [TonoxeHnne HeMeTalIOB
B [leproinyeckoil cucteMe XMMHUYECKUX
anemenToB /.M. MeHpaeneeBa u
0COOEHHOCTH CTPOCHUSI ATOMOB.
®du3nveckre CBOMCTBAa HEMETAIIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMepe
KHUCJI0poaa, cephl, pocdopa u yriaepoaa).
XUMHYECKHE CBOMCTBA BAKHEUIIINX
HEMETaJUIOB (TaJIOT€HOB, CEPhI, a30Ta,
dbocdopa, yriaepoaa u KpeMHHUS).
OKcuapl HEMETAIOB.
Kucnoponacoaepxaiine KucioThl.
Bonopoanbie coequHeHUst

HEMETAILIOB.

JKCIEePUMEHTAIbHbIE METObI
HU3y4YeHHUS BellecTB

U MX NPeBPALCHUN:

e J/[eMOHCTpanuu:

— 00pa3Ilbl HEMETAIOB;

— B3aMMOJICMCTBUE MEIA C A30THOM
KUCJIOTOM pa3JINyHON KOHUEHTPALUY.

e JJaGopaTopHBIE OTBITHI:

— KaueCTBEHHBIE peaKlMi Ha aHUOHBI U
KaTUOH aMMOHHUSI.

PackpeIBaTh CMBICIT N3y4aeMbIX
MOHATUM (BBIJICTSATH UX XapaKTEPHbBIC
MPU3HAKHN) U PUMEHATH 3TH TOHSATHUS
IIPY OIIMCAHHUH COCTaBa U CTPOCHMUS
BEILIECTB, /11 00BICHEHUSI OTACIIbHBIX
(aKTOB U SIBICHHI.

OOBsACHTH O0IIHE 3aKOHOMEPHOCTH

B U3MEHEHHUH CBOMCTB HEMETAIJIOB U UX
COCAMHEHUN C YYETOM CTPOCHUS UX
aTOMOB U TOJIOKEHHUS

B [leproanueckoii cucreme
XUMUYECKUX JIEMEHTOB

J1. 1. MeHnneneena.

XapakTepu3oBaTh (OMUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA HEMETAJIOB, UX
BaXHEHUIIINX COCTMHECHUH, TTOITBEPKIast
3TO ONMCAHUE NPUMEPAMU YPaBHEHUH
COOTBETCTBYIOIIUX XUMHYECKUX
pEaKInu.

XapakTepu3oBaTh BIUSHUE HEMETAILIOB
U UX COCIMHEHUI Ha KUBBIC
OpraHU3Mbl; OUCHIBATH IPUMEHEHUE

B Pa3JIMYHBIX 00JACTAX MPAKTUUECKOU
NEATEIIBHOCTH YEJIOBEKa.
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e [IpakTrueckue paboThI:
Ne 3. Pemenne skcriepuMeHTaIbHBIX

3amay o teme «Hemeramibn.

e PacuérHrble 3a/1auun:

— pacyeThl MacChl BEIlIeCTBa

UM 00BbEMA Ta30B M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe MU
00BbEMY OIHOTO U3 YYaCTBYIOIINX

B pEaKIIMU BEUIECTB; PACUEThl MAaCChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
IPOAYKTOB PEaKIMU, €CIIU OJTHO

U3 BEIIECTB UMEET IPUMECH

2.3

CBs3b
HEOPraHUYECKUX 1
OpTraHUYECKUX
BCILIECTB

Heoprannyeckue u opraHm4ecKue
KUCIoThl. Heopranmueckue u
OpraHuyYecKre OCHOBaHUA. AM(oOTEepHbIC
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHEHMs. | eHeTnueckas CBA3b
HEOPraHUYECKUX U OPraHUYECKUX
BEIIECTB

[TonTBepxkaaTh CylIECTBOBAHUE
TEeHETUYECKOM CBSI3U MEXY
HEOpPraHUYECKUMU BEIIECTBAMU

C IOMOIIIBIO YPaBHEHUI
COOTBETCTBYIOILIUX XUMHUECKHUX
peaKunil.

PackpbIBaTh CyIIHOCTH OKUCIUTENIBHO-
BOCCTAHOBUTEJBHBIX PEAKLUN
MOCPEJICTBOM COCTaBJICHUS
AJIIEKTPOHHOI0 OalaHCa 3TUX PEaAKIUi.
[IpoBoauTh peakuuy,
MIOATBEPKAAIOIINE XapaKTEPHbIE
CBOMCTBA U3Y4YaeMBbIX BELIECTB,
pPacno3HaBaTh ONBITHBIM MTyTEM
AHUOHBI, IPUCYTCTBYIOILME B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — IPOBEJICHUE,
HaOJII0/IEHUE U OTTHCAaHUE XUMUYECKOTO
AKCIIEpUMEHTA (AeMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHE
paboThI).

[IpeacTaBisTh pe3ynbTaThl
XUMHUYECKOTO IKCIIepUMEHTa B hopme
3aMiCU YPaBHEHUI COOTBETCTBYIOLINX
peaxkiuii ¥ 1e1aTh BbIBOABI HA UX
OCHOBE.
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CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOM MOCY10M U 1a00paTOPHBIM
000py/10BaHUEM.

[IpoBOIUTH BEIYHMCIICHHUS

10 YPaBHEHUSAM XUMHUYECKUX PEAKLINN.
CaMocCTOATENBHO MIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO [TO3HABATEIIbHYIO
JEATENBHOCTD; IPUHUMATh aKTUBHOE
y4acTHE B IPYIIIOBON yueOHOH
NEeATENBHOCTH

Hroro no pazneny 17
Pasznea 3. XumMusd 4 :KU3HL
3.1. | Xumus u )Ku3Hb 4 Ponps xuMuu B o0ecrieueHun PackpbIBaTh posib XUMUU B pEIICHUN

AKOJIOTUYECKOH, SJHEPTreTUUECKOU 1
MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauiuHbl. [ToHsATHE 0 HAYYHBIX
METO/1aX ITO3HAHMS BEIISCTB U
XMMHUYECKUX PEAKIUH.

[Ipencrapienus: 06 0OIIUX HAYYHBIX
MPUHIIAIIAX TPOMBIIIJIEHHOTO TTOJTYyYEHUS
BOKHEUIIINX BEIIECTB (Ha MpUMEpax
IPOU3BOJICTBA aMMHUaKa, CEPHOMN
KHUCJIOTHI, METAHOJIA).

UYenoBek B MUpE BEIIESCTB, MATEPHUAIOB U
XUMUYECKUX PEAKIUNA: XUMHUS U
37I0pOBBE YETIOBEKA; MpaBUiia
WCTIOJB30BaHUs JIEKAPCTBEHHBIX

AHEPreTUYECKUX, CHIPHEBBIX U
AKOJIOTMYECKHUX MPOOJIEM YeTIOBEYECTBA,
OTMCHIBATh OCHOBHbBIC HAMPABJICHUS
Pa3BUTHUS XUMUYECKON HAyKHu U
TEXHOJIOTHUHU.

[TpumensTh mpaBmiIa 6€30MacHOTO
oOpallieHHsI ¢ BEIIECTBAMH,
HCIIOJIb3YEeMbIMH B IIOBCEHEBHOM
KU3HU, IPaBUJIa TTIOBEICHUS B IIETISAX
cOepekeHus 3I0POBhS U OKPYKAIOIIEH
MIPUPOTHON CpeJibl; TOHUMATh BPE/I
(omacHOCTh) BO3/ICHCTBUS HA )KUBBIC
OpraHU3MBbI ONPE/ICTICHHBIX BEIIECTB
cMbica nokazarens I1JIK, moscHATh
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IIpCIapaToB, IIpaBUjIa 0e30macHOro Ha IIpuMcepax CITOCOOBI YMCHBIICHUA U

HCIIOJIb30BaHUs IIPLIIapaToOB OBITOBOM MpcaoTBpaAlICHUA UX BPCAHOT'O
XUMHHU B HOBCGI[HGBHOﬁ >KM3HH. beiTOBas BO3ﬂ€ﬁCTBHH.
XUMHUYICCKaA rpaMOTHOCTD AHaJ'II/I3I/IpOBaTI> U KPUTHYCCKH

OTIICHUBAThH MH(OPMAITHIO, CBI3aHHYIO
C XMMHUYECKUMU MPOLECCAMU U UX
BIIUSTHUEM Ha COCTOSIHHE OKPYKAIOIIECH
Cpenpbl.

Hcnonb30Bath MoTyuYeHHbIC 3HAHUS U
npenacTaBiieHus o chepax
NEATEIIbHOCTH, CBSI3aHHBIX C HAYKON U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JIJIsl OpUEHTAIIUU B BEIOOpE
cBoel Oyayuiel npodhecCuoOHATbHOM
NEeSATEIbHOCTH.

[IpunuMath ydyactue B 00CYKIECHUU
npo0JieM XUMHUYECKOW U SKOJIOTHUECKOMN
HaIPaBJICHHOCTH, BbICKA3bIBATh
COOCTBEHHYIO MO3ULIMIO 0 poljeMe U
npeyiaraTh BO3MOXHBIE TTyTH €&

penicHus
Uroro no pazneny 4

OBIIEE KOJIMYECTBO 34

YACOB I10O ITPOT'PAMME
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