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MNOSICHUTEJIBHAS 3AITUCKA

[Iporpamma 1Mo XMMHM Ha YpOBHE CpeaHero oOmiero oOpa3oBaHusi pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoit denepannny,
TpeOOBaHUH K pe3ysibTaTaM OCBOCHHS (perepaibHOI 00pa30BaTEIbHON IPOrPaMMbI CPEHETO O0LIET0
obpazoBanus (OOIT COO), npeacrapineHHbIx B DeepaibHOM TOCYAapCTBEHHOM 00pa30BaTeIbHOM
craggapre COO, c¢ yu€rom Konnenmuu npenogaBaHus ydyeOHOTO TpeaMera «XuUMHUS» B
oOpa3oBaTenbHbIX  opraHuzanusix  Poccuiickoit ~ @exepaluy,  pealu3ylomUX  OCHOBHBIC
oOpa3oBaTeNnbHbIE MPOTPAMMBbl, U OCHOBHBIX MOJOXKEHHH «CTpaTeruu pa3BUTHS BOCIUTAHHUS B
Poccuiickoit ®enepaunu Ha nepuon 1o 2025 roga» (Pacnopsxenue IlpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY MOAXOMIOB K pa3padOTKe MPOrpaMMbl 10 XMUMHUH, K ONPEACICHUIO O0IIel CTpaTeruu
oOyueHusl, BOCIUTAHUS U Pa3BUTHsI OOyYAIONINXCS CPEACTBAMU YYEOHOTO mpeaMeTa «XUMHUS» I
10-11 xmaccoB Ha 0a30BOM YpOBHE COCTaBWJIM KOHLenTyaibHble nojoxeHus PI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH IIeNiel, COoAep aHus, pPe3ylbTaToB OOy4deHHs U TpeOOBaHUI K YPOBHIO
MOATOTOBKU BBITYCKHHUKOB.

Xumuueckoe 00pa3oBaHue, MOITy9aeMOe BBITYCKHUKaMH 0011e00pa30BaTeIbHOM OpTaHU3aIHH,
SBJIIETCS HEOTHEMJIEMOW YacThl0 HX 00pa3oBaHHOCTH. OHO CIYKUT 3aBEpLIAOLIMM 3TAIloM
peayi3allid Ha COOTBETCTBYIOLEM €My O0a30BOM YPOBHE KIIOUEBBIX LEHHOCTEH, NPUCYILUX
LIEJIOCTHOM CHCTEME XHMHYECKOro 00pa3oBaHUS. OJTU LEHHOCTH KacaroTCsl MO3HaHMSI 3aKOHOB
MPUPOABI, (OPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYPhl YENOBEKa, a TAKXKE SKOJIOTHYECKH
000CHOBAaHHOTO OTHONICHHUS K CBOEMY 3JI0POBbIO M NPUPOIHON cpene. Peamusyercss xumuyeckoe
oOpa3oBaHue OOydYalOIIUXCS Ha YPOBHE CpeAHEero oOIero oOpa3oBaHUs CpEACTBAMH Yy4eOHOTO
npeaMera «XHUMHs», COJIEPKaHUE U NOCTPOECHNUE KOTOPOTO OINPEAEIEHBI B MPOrpaMMe IO XUMHUH C
y4€TOM CIeU(pHUKN HAyKH XUMUH, €€ 3Ha4eHUs B MO3HAHWUU MPHUPOJBI M B MAaTepPUAIbHON KU3HU
olmiecTBa, a TaKXke € y4é€ToM OOIIMX Iefled M TNPUHIUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHHE CHUCTEMBI CpeHero ol1iero oopazoanusi B Poccuiickoii denepariuu.

XUMHUSL KaK 3JE€MEHT CHUCTEMBbl €CTECTBEHHBIX HAayK HIpaeT 0coOyl pOjb B COBPEMEHHOMU
LMBUJIN3AlMU, B CO3/IaHUM HOBOM 0a3bl MaTepHalibHOM KynbTypbl. OHa BHOCUT CBOM BKJIaJ B
(opMHpOBaHNE PALIMOHATIBHOIO HAYYHOTO MBIIUIEHHS, B CO3[JaHHE LIEJIOCTHOTO MpEeACTaBIeHUs 00
OKpY’KaroIlleM MUpPE KaK O €TUHCTBE MPUPO/IbI U YETIOBEKA, KOTOPOE (GOPMHUPYETCsl B XUMHUH Ha OCHOBE
IIOHMMAaHHs BEILECTBEHHOIO COCTaBa OKPYXKAIOIIET0 MHpA, OCO3HAHUS B3aUMOCBA3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXXHBIMH 00JaCTAMU PUMEHEHUS.

TecHo B3aMMOAEHUCTBYS C APYTMMHU €CTECTBEHHBIMH HayKaMH, XMMHs cTaja HEOTbEMJIEMOM
4acTbI0 MUPOBOM KYyJbTYPhl, HEOOXOJUMBIM YCIIOBUEM YCIIEUTHOTO TPYyZJa M JKU3HHM KaXKJIOTO 4YJieHa
obOmiectBa. CoBpeMeHHass XMMMsI KaK HayKa coO3UJaTeibHas, Kak HayKa BBICOKMX TEXHOJIOTHM
HalpaBlieHa Ha pelIeHHe ITI00aJbHBIX MPoOJieM YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA — ChIPHEBOMH,
HHEPreTUYECKO, MUIIEBOM, IKOJIOTMUECKON OE30MaCHOCTH U OXPaHbI 370POBBSI.

B coorBercTBMM ¢ OOmMMMH HENSIMH W MNPUHLOUIAMU cpelHero oOmero oo6pa3oBaHus
cogepxkanue npenmera «Xumus» (10-11 kmaccel, 6a30BbIi ypOBEHb H3yU€HHs]) OPHUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOATOTOBKY OOYYaIONIMXCs, HEOOXOIUMYIO MM JUIS
BBIPAaOOTKM MHUPOBO33PEHUYECKMX OPHEHTHUPOB, YCIHEIIHOIO BKJIIOYEHHS B JKH3Hb COIIMYMa,
MPOJOJIKEHHSI 00pa30BaHus B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMTOCPEACTBEHHO C XUMUEH.



CocTaBisomuMU IpeaMeTa «XuMHUs» SBIAI0TCA 60a30Bble Kypchl — «OpraHudeckas XuMus» u
«O0mas 1 HeopraHuyecKkas: XMMHS», OCHOBHBIM KOMIIOHEHTOM COJEP>KaHHsI KOTOPBIX SBISIOTCS
OCHOBBI 0a30BOM HAyKH: CHUCT€Ma 3HAHUU M0 HEOPTaHMYECKOW XUMHUHU (C BKJIIOYEHUEM 3HAHHUUN W3
o0mieil XMMHUK) U OpraHndeckor xumuu. PopMHUpOBaHWE JAHHON CHUCTEMbI 3HAHHHA MPU W3YUYECHUH
npeaMera 00ecreyrBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO MHOTOOOpas3Hsi BEIIECTB HAa OCHOBE
O0IIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranudeckas xumusi» U «OOIias ¥ HeopraHudeckas
XUMHUSA» CHOPMHUPOBAHA B MPOrpaMMe 0 XMMHMHM Ha OCHOBE CHUCTEMHOrO MOJXOAa K H3YyYCHMIO
yuyeOHOro marepuaiga M OOYCIIOBJIEHA MCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHUEM 3HAHUN Ha
ONpPEACIEHHBIX TEOPETHUUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XMMHHM BEILIECTBA
paccMaTpUBalOTCs HA YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHUs OPraHUYECKUX COCIUHEHUM, a TAaKKe
Ha YPOBHE CTEPEOXMMHMUYECKHX M AJIEKTPOHHBIX MPEACTABICHUN O cTpoeHHH BemiecTB. CBeneHus 00
M3y4aeMbIX B Kypce BEIECTBAX JAIOTCS B Pa3BUTHH — OT YIIIEBOAOPOAOB A0 CIOKHBIX OMOJIOTHUECKH
aKTUBHBIX COeMHEHHH. B Kypce opraHmdeckoil XMMUU MOJY4arOT pa3BUTHE CHOPMHUPOBAHHBIE HA
YPOBHE OCHOBHOIO 00IIero oOpa3oBaHUs MEPBOHAYAIbHBIC MPEACTABICHUS O XMMUYECKOH CBs3H,
KJIaCCU()MKALMOHHBIX NPU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEILECTB OT WX CTPOEHHUS, O
XUMHYECKON PEaKILIHH.

[lon HOBBIM yrioMm 3peHHs B TpeaMeTe «XHUMHs» 0a30BOTO YpPOBHS paccMaTpUBACTCSA
U3Y4YEHHBII Ha YPOBHE OCHOBHOIO 0OIIero oOpa3oBaHMs TEOPETUUYECKUH MaTepuan M
(aKTOJOTHUECKUE CBEACHUS O BEIIECTBAX M XMMHUYECKOH peakmuu. Tak, B 4acTHOCTH, B Kypce
«O0masi U HeopraHuyeckas XHUMHUsSD» OOYyHalOIIMMCS MPEJOCTaBISAETCS BO3MOXHOCTb OCO3HATh
3Ha4YeHUE MEePUOJINYECKOI0 3aKOHA C OOIIETEOPETUYECKUX W METOJOJOIMYECKHX IMO3ULMH, I1y0xe
MIOHATh UCTOPUYECKOE U3MEHEHHE (PYHKIMH 3TOro 3aKoHa — OT 00oOIuaromeld 10 oObsACHSIOMEN 1
MIPOTHO3UPYIOLLEH.

Enunas cucremMa 3HaHUM O BaKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOEHUHU, CBOMCTBAX U
IIPUMEHEHHH, 4 TAKXKE O XUMUYECKHUX PEaKLUMAX, UX CYLUIHOCTH M 3aKOHOMEPHOCTAX IPOTEKaHUs
nomnosnHsiercsa B Kypcax 10 u 11 kiaccoB ayieMeHTaMu coiep KaHUsl, UMEIOIIUMHU KYJIbTYPOJIOTHUYECKHM
U IPUKIATHON XapakTep. JTU 3HAHUS CHOCOOCTBYIOT MOHUMAaHHUIO B3aUMOCBSI3M XUMHUH C JIPYTUMHU
HayKaMH, pacCKpbIBAlOT €€ poOJb B IO3HABATEIBHOM M NPAKTUYECKOM JAESITEIBHOCTH YEIOBEKA,
CIOCOOCTBYIOT BOCIIMTAHUIO YBa)KEHHUS K MPOLIECCY TBOPYECTBA B 00JACTH TEOPUU U MPAKTUUYECKUX
NPUIIOKEHUH XUMHH, TOMOTal0T BBIMYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO
3HaYMMBbIX Npo0IeMax, CBA3aHHBIX ¢ XMMHUEH, KpUTHUECKH OCMBICIINBAaTh MH()OPMAIUIO U TPUMEHSTh
e€ I TONOJHEHHA  3HAHWM, PELIEHUS  UHTEIUIEKTYaJbHBIX M DKCIEPHMEHTAJIbHBIX
HCCIIeIOBaTEeNbCKUX 337a4. B 1enoM coxpepikanue yuyeOHOro mpeamera «XuUMHs TaHHOTO YPOBHS
M3Y4YEHUsS] OPUEHTHPOBAHO Ha (OPMUPOBAHME Yy OO0YYarOIIMXCS MHUPOBO33PEHUECKOH OCHOBBI JUIS
MOHUMaHUsS (QUIOCODCKUX UIeH, TakuX KaK: MaTepHaJbHOE €IMHCTBO HEOPraHWYEeCKOro M
OpPraHUYECKOT0 MUPA, 00YCIOBICHHOCTh CBOMCTB BELIECTB MX COCTABOM U CTPOEHHEM, 103HABAEMOCTh
MIPUPOIHBIX SBJIEHUN MYTEM SKCIIEPUMEHTA U PEIICHUs] MPOTUBOPEUNI MEXIy HOBBIMU (PaKTamu U
TEOPETUYECKUMHU MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PELICHUH 3KOJOTMUYECKUX MpoliieM, a
TaKXke MpodsieM cOepeKeHUs] YHEPreTHUECKUX PECYPCOB, ChIPbs, CO3/aHUS HOBBIX TEXHOJIOTUH U
MaTepHaoB.

B muane pemieHus 3agay BOCIMTAHUS, PA3BUTHUSA M COLMAIM3ALMU OOYUYAIOIIMXCS MPUHATHIC
MIpOrpaMMONl IO XWMHH TOAXOABl K ONPENEICHUIO COJAEpkKAHUS M IOCTPOEHUs IpeaMera
npenycMarpuBaioT (GOPMHUPOBAHME YHUBEPCAIBbHBIX Y4YEOHBIX JEHCTBHM, uMerommx 0a3oBoe



3HAYEHHUE JUIsl pAa3IUYHBIX BUJOB JIEATEIHHOCTHU: pelIeHHs MpolseM, MOUCKa, aHaiu3a 1 00paboTKu
uHpopMaluY, HEOOXOAMMBIX Ui TPUOOPETEHHs OINbITa MPAKTUYECKOM U HCCIEI0BATENLCKOM
JESTEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B [IO3HAHUU XUMUH.

B nmpakTuke npenogaBaHusi XUMHM KaK Ha YpOBHE OCHOBHOT'O 0011ero o0pa3oBaHus, TaK U Ha
YPOBHE CpeIHEro 001Iero 00pa3oBaHus, IPU ONPEIEICHUHN COACPIKATEIbHON XapaKTEPUCTHKH 1T
W3Y4YEHUs IMIpeJMeTa HamlpaBlIeHUEM TIEPBOCTEIIEHHON 3HAYMMOCTH TPAJAULIMOHHO MpHU3HAETCS
dbopMUpOBaHHE OCHOB XHUMHYECKOM HayKd Kak oO0JacTh COBPEMEHHOIO €eCTECTBO3HAHMS,
MPAKTUYECKON JESTeIbHOCTH YeJNOBEKa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOMl KynbTyphl. C
METOJIMYECKOM TOYKHM 3PEHUs] TaKOW MOAXO0J] K ONpEACNICHUIO LIeJeil M3y4YeHUs MpeaMeTa sIBIseTCs
BIIOJIHE ONPaBJaHHBIM.

CornacHo JaHHOH TOYKE 3pEHHUS TTIaBHBIMU LIESIMUA U3YUSHHS MTpeaMeTa « XUuMus» Ha 6a30BOM
ypoBHe (10 —11 ki1.) siBASsIFOTCS:

e (opmupoBaHUE CUCTEMbI XUMUYECKUX 3HAHUN KaK BayKHEHILIEH COCTABIISIONIEH €CTECTBEHHO-
HAyYHOH KapTHHBI MHpPa, B OCHOBE KOTOPOH JIe)KAT KIIFOYEBBIE MOHATHUS, (pyHIaMEHTaIbHbIC
3aKOHBl U TEOPUU XUMHH, OCBOCHHME $53bIKa HAayKH, YCBOCHHE U IOHUMAaHHE CYLIHOCTHU
JOCTYNHBIX 0000IEHUI MHUPOBO33PEHUECKOIO XapaKTepa, O3HAKOMIJICHHE C HCTOPHEH HX
pa3BUTHA U CTAHOBJICHMUS;

e (opMHUpOBaHHME W PA3BUTHE MPEJCTABICHUNA O HAYYHBIX METOJAX ITO3HAHHS BEIIECTB H
XUMHAYECKHX PEaKIHid, HEOOXOAUMBIX JUIs PUOOPETCHUS YMEHHUI OPUEHTHPOBATHCS B MUPE
BEUIECTB U XMMHUYECKHUX SIBICHUH, HMMEIOIIMX MECTO B IMpPHUPOJAE, B MPAKTUUECKOH U
MOBCETHEBHOM JKU3HH,

® pa3BUTHE YMEHHUH M CIOCOOOB AESTENBHOCTH, CBSI3aHHBIX C HAOIIOJEHUEM M OOBSICHEHHEM
XUMHUYECKOI'0 3KCIIEPUMEHTA, COOJII0IEHUEM ITpaBHJl 0€30I1aCHOT0 OOpaIeHMsI C BELIECTBAMU.

Hapsiny c¢ atuMm, conepskaTenbHas XapaKTepUCTHKa IENed W 3aJady HU3y4YeHHs MpeaMeTa B
porpamMMe 1o XMMHUU YTOYHEHA M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMHU B
cucrteMe cpeaHero odmero obpasoBaHus. CerofHs B NpENoAaBaHUU XUMHUHU B OOJbLICH CTENEHH
OTHAETCs MPEANOYTEHHE MPAKTUYECKONH KOMIIOHEHTE COAEp)KaHUs 00y4YeHHUs, OPHEHTUPOBAHHOI Ha
MOJITOTOBKY BBIIMTYCKHHKA 00111€00pa30BaTeIbHON OpraHMU3alliy, BIACIONIEro He HAOOPOM 3HaHUil, a
(YHKIIMOHATIBHOW IPAMOTHOCTBIO, TO €CTh CLIOCOOAMU U YMEHUSIMU aKTHBHOT'O MOJIy4YEHUS 3HAHUH U
MIPUMEHEHHUSI X B pEaIbHOM KM3HU JUUISl pELIEHMS] TPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3TUM Npu M3yyeHUU npeamera «XUMHs JOMUHUPYIOLIee 3Hau€Hue NpUoOpeTaroT
TaKHe LEeIH U 3a]1a4l, KaK:

ajanTanus oOyyaromuXcs K YCIOBHSM TUHAMHUYHO Pa3BHBAIOLIETOCs MUpPa, (GOpMHUpPOBaHUE
UHTEJUIEKTYaJbHO  pa3BUTOW  JIMYHOCTH, TOTOBOM K €amMOOOpa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIbHOMY TPHUHATHIO TPAMOTHBIX PELIEHWH B KOHKPETHBIX JKU3HEHHBIX CUTYaIUsX,
CBSI3aHHBIX C BEIECTBAMU U MX IIPUMEHEHUEM;

(dbopMupoBaHHE Yy 00YYarOIIMUXCS KIFOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHI[UI), NMEIOIINX
YHUBEpPCaJIbHOE 3HaYCHHE JJIs PA3IMYHBIX BUJIOB JIEATEIBHOCTH: pEIIeHUs po0ieM, MOUCKa, aHaIn3a
n o0paboTku uHGpOpMaLUU, HEOOXOAUMBIX MJsi NPUOOPETEHHS OIbITa JEATENIbHOCTH, KOTOpas
3aHMMAaeT Ba)XHOE MECTO B MO3HAHWM XMMHUHU, a TaKXKe JJIsl OLUEHKHU C MO3HMIMNA HKOJIOTHYECKOU
0€30MaCHOCTH XapakTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IPOLIECCOB HAa OPraHU3M YeJOBEKa U
MIPUPOJHYIO CPELY;

pa3BUTHE IO3HABATEIbHBIX HMHTEPECOB, HMHTEIJIEKTYAJIbHBIX U TBOPYECKUX CIIOCOOHOCTEH
00y4aroImuxcs: ClIOCOOHOCTH CaMOCTOATENBHO IPUOOPETaTh HOBbIE 3HAHUS [T0 XUMHUH B COOTBETCTBUH



C JKU3HEHHBIMH MOTPEOHOCTSIMH, HCIIOJIb30BaTh COBpEMEHHbIE MH(GOPMAIMOHHbIE TEXHOJOTUU IS
MOVCKA M aHaJIM3a Y4eOHO! 1 HaydHO-TIOMYISIPHONM HH(OPMALIUYA XUMHUYECKOTO COACPKAHMS;

(dhopMUpOBaHHE W Pa3BUTHE y OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHUS,
HaOJII0AATEIbHOCTH, COOPAHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAMMBI, B YaCTHOCTH,
MpU TUTAHUPOBAHUU U MTPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCHHUTAHKE Y 00y4arOIUXCS yOeXKAEHHOCTH B T'yMAaHUCTHUECKOW HAMPaBICHHOCTH XUMUU, €€
BaYKHOM POJIM B PELICHUH INI00ATBHBIX MPOOJIEM PallMOHAIBHOTO MPUPOIOTIONH30BAHUS, TOMOTHEHHS
SHEPreTHUYECKUX PECYPCOB U COXpPAHEHHUS IPUPOIHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAUMOCTH
OepeXKHOr0 OTHOILIEHUS K TMPUPOAE M CBOEMY 3J0pPOBBIO, a TaKXKe MPHOOpETEeHHUs: OIMbITa
WCIIO0Ib30BaHUS MOTYYEHHBIX 3HAHUM JIJISl IPUHSITHUS TPAMOTHBIX PEIICHUN B CUTYAIUSIX, CBSI3aHHBIX C
XUMUYECKUMH SIBJICHUSIMHU.

B yueOHOM 1u1aHe cpeHero o01ero o0pa3oBaHus npeamMeT «XuMus» 6a30BOro YpOBHS BXOJIUT
B COCTaB MPEeIMETHOH 00acTi «ECcTeCcTBeHHO-HAYYHBIC TIPEIMETHD».

OO0111ee 4yncio 4acoB, OTBEACHHBIX I U3YUYEHUS XUMUU, HAa 0230BOM YPOBHE CpPEIHEr0 OOIIIEeT0
oOpasoBanus, coctaBisieT 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Henento), B 11 kimacce — 34 yaca
(1 gac B HEnemIO).

1. COAEPXKXAHUE YYEBHOI'O ITIPEJIMETA «XUMMUS»
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHU4eCKOl XUMHH

[IpenMer opraHn4ecKol XMMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B MIOJYYEHUH HOBBIX
BELIECTB U MaTepuaios. Teopus cTpoeHus: Opranndeckux coennaenuii A. M. byrneposa, €€ OCHOBHBIE
nosioxkeHust. CTpyKTypHble (hOpMyJIbl OpraHMuecKux BemiecTB. ['omosorus, nzomepus. XumMuyeckast
CBSI3b B OPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIE U KPAaTHBIE CBS3H.

IIpencraBnenue o kiaccuduKaluMu OpraHUYecKux BemiecTB. HomeHkmaTypa opraHMYecKHX
COEIUHEHMH (cucTeMaTHyecKas) U TpUBHAJIbHbIE Ha3BaHUS BA)KHEHIIMX IpPEICTaBUTENIEH KJIACCOB
OpPraHMYECKUX BEIIECTB.

DKCliepUMEHTAJIbHbIE METO/bl W3YUEHHUs BEUIECTB M HMX IPEBPALICHUHM: O3HAKOMIIEHHE C
oOpa3laMi OpPraHWYECKUX BEIECTB M MaTepualaMd Ha HUX OCHOBE, MOJEIUPOBAHUE MOJIEKYII
OpPraHUYECKUX BEIECTB, HAOMIO/IEHNE M ONHCAHHE JIEMOHCTPALMOHHBIX OIBITOB MO MPEBPALICHUIO
OpPraHUYECKUX BEILIECTB IPU HarpeBaHuM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHE).

Yriaesoaopoasl

AJNKaHBL: COCTaB U CTPOEHHE, TOMOJIOTMYECKMH pAd. MeraH u 3TaH — npocTeiiune
MIPE/ICTaBUTENN AJIKAHOB: (PU3NYECKUE U XMMUYECKHE CBOMCTBA (PEAaKIMHU 3aMELEHUs] U TOPEeHus),
HaXO0XJIEHUE B IPUPOJIE, MOTYYEHHE U IPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOCHHE, FOMOJOTHYECKHM psAx. DTHIEH W NPONWIEH — IPOCTEHIIne
MPE/ICTaBUTENN QJIKEHOB: (U3MYECKHEe M XHMHUYECKHME CBOMCTBA (peakiuu T'HAPUPOBaHUS,
raJJOTeHUPOBAHUS, TUAPATALIUH, OKUCIICHHS U TIOJIMMEPU3allun ), MOTydeHHEe U IPUMEHEHHE.

Ankanuensl: OyramgueH-1,3 u wmetmwnOyraaueH-1,3: cTpoeHue, BaKHEWIINEe XHMHUYECKHE
cBOMcTBa (peakuus noauMepusanun). [lonyuyeHre CHHTETHYECKOT0 KayuyKa 1 Pe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN Psill. ALIETHIIEH — MPOCTEUIIHIA
MpPE/ICTaBUTENb AaJKWHOB: COCTaB, CTpOEHHE, (U3MUECKHEe W XHMHUYECKHE CBOMCTBA (peakiuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyYE€HUE U IPUMEHEHHE.



Apenbl. benszon: cocraB, crpoeHHe, (HU3MYECKUE W XHUMHUYECKHE CBOWCTBA (peakiuu
TraJIOTeHUPOBAHUS M HUTPOBAaHUS), MOJYYCHHE M TpPUMEHEHHE. Tonyon: cocmas, cmpoeHue,
Qusuyeckue u xumuyeckue c8OUCMBA (PeaKyuu 2ai02eHUpOBAHUs U HUMPOBAHUs), NOJVYeHue U
npumerenue. TOKCUYHOCTb apeHOB. ['eHeTHUecKas CBSA3b MEXAY YIII€BOI0POAaMHU, IPUHAAIEKAILUMU
K pa3JINYHbIM KJlaccaMm.

[Ipupoanbie HICTOYHUKH YTIeBOAOPOAOB. [IprpoanbIii ra3 u nomnytHsle HeQTsHBIE ra3sl. HedTh
u e€¢ mnpoucxoxaeHue. CrnocoObl mnepepabOTKM HePTH: MEepPeroHKa, KPEKUHT (TepMUYECKUH,
KaTaJTuTHYeCKuil), muponu3. [IponykTel nepepaboTku HEPTH, UX TPUMEHEHNE B IPOMBIIIIICHHOCTH U
B ObITy. KaMeHHBI# yrojib 1 NpoIyKThl €ro nepepadboTKu.

3KCHepI/IMeHTaJIbHBIe MCTOJAbl H3Y4YCHHA BCIICCTB U HUX HpeBpaL[IeHI/IfII O3HAaKOMJICHUEC C
oOpa3iamMu IUIaCTMAcC, KaydyKOB M pe3uHbl, kKouiekiuu «HedTb» U «YToib», MOIEIUpPOBAHHE
MOJIEKYJ1 YIJIEBOJOPO/IOB U T'aJOT€HONPOU3BOIHBIX, IPOBEICHUE IPAKTUYECKONW paOOThI: MOJIyYEHUE

STWJIEHA U U3yYEHUE ET0 CBOMCTB.

PacuérHble 3amaun.

Bbluuciienus mo ypaBHEHHMIO XUMHMUYECKON peakuuu (Macchl, 00bEMa, KOJINYECTBA UCXOTHOTO
BEIIECTBA WM MPOIYKTA peaKkK M0 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJJHOIO U3 MCXOJHBIX
BEIIECTB WU MPOJYKTOB PEAKLIUH).

Kucnopoacoaepxamme oprannyeckne coeinHeHUs!

[IpenenbHble OHOATOMHBIE CIUPTHI. METaHOJI U 3TaHOJI: CTPOEHUE, (PU3NUECKUE U XUMUYECKHE
CBOMCTBa (peakuMM C aKTHUBHBIMU METAJUIAMU, TaJOr€HOBOAOPOJaMH, TOpPEHHUE), MPHUMEHEHHE.
Bonopoaneie cBsizu MeXIy MOJEKyJlaMu CIUPTOB. JleficTBME MeTaHOoJa M 3TaHOJIa Ha OPraHu3M
YeJIOBEKA.

MHoroaToMHbI€ CHUPTHL. DTUIICHIJIUKONb U TIMLEPUH: CTpOeHHE, (PU3HUECKUEe U XUMUYECKHE
CBOMCTBA (B3aUMOJICHCTBHE CO IIEIOYHBIMH METaJUIAMHU, KaUeCTBEHHAsl PEaKLMs Ha MHOTOATOMHBIE
cnupTthl). JlelicTBHe HA OpraHu3M uenoBeka. [[puMeHenne rimnepyuHa U dTUIEHTIIUKOJIA.

@deHoJ: CTpOEHUE MOJIEKYINbI, (hU3MUYECKHEe U XMMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHOIa.
[Ipumenenue denomna.

Anbaeruabl U kemonwvl. DopManbIerul, aleTalbAerua: CTPOCHHE, PU3NUECKHE U XUMUUYECKHE
CBOMCTBa (pEaKIMM OKUCICHHS] U BOCCTAHOBJICHMS, KaueCTBEHHBIE PEAKIMH), IOJy4YeHUE W
IIPUMEHEHHUE.

OHOOCHOBHBIE Tpe/ieNbHble KapOOHOBBIE KHUCIOTHl. MypaBbUHass M YKCYCHas KHUCIOTBI:
CTpoeHue, (pusnueckue U XMMHUYECKHe CBOMcTBa (CBOiicTBa, oOmMe Ui Kiacca KHUCIOT, peakius
TepuUKaIMN), TOTydyeHHe U mpuMeHeHne. CTeaprHOBasi U OJIEMHOBAs KUCIIOTHI KaK MPeICTaBUTEIH
BBICIIMX KapOOHOBBIX KHCIOT. Mblla KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE IEHCTBHE.

CrnosxHble 2¢upbl KaKk IPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOKHBIX 3PUPOB. KUPHI.
I'maponus xupos. [Ipumenenne xupoB. buosornaeckas posiab KUPOB.

VYrieBonpl: cocTaB, KiacCu(pUKAIKS yriaeBOAOB (MOHO-, TU- W Tonmcaxapuisl). [mrokoza —
MPOCTEHIINI MOHOCaXapH1: 0COOEHHOCTH CTPOSHUSI MOJIEKYJIbI, GPU3MUECKUE U XUMUYECKUE CBONCTBA
(B3aumogeiictBue ¢ ruapokcuoM meau(Il), okucienue ammuayHbIM pacTBopoM okcuna cepedpa(l),
BOCCTaHOBJICHHE, OPOXKEHHE TIIIOKO3bI), HAXOXKAECHUE B IPUPOJIE, IPUMEHEHHUE, OHOIornyecKast pob.
®ortocunTe3. PpyKTO3a KaK U30MEP TIIIOKO3bI.

Kpaxman u nemnrono3a kak npupojasblie noaumepbl. CTpoeHHE KpaxMmana M LEJUTIOJIO03BI.
duznyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOJIN3, KaUeCTBEHHAs! PEAKIIHS C HOI0M).



OKCIIepUMEHTAIbHbIE METOJbl HW3YyYEHHMs BELIECTB M HX IPEBpAIECHUIl: IPOBEICHUE,
HaOJI0ICHNE U ONMCAaHHWE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHE CIIUPTOB, KAUECTBECHHBIC PEaKIUH
OJIHOATOMHBIX CHUPTOB (OKHUCiIeHHe »3TaHoia okcuaoMm wenu(ll)), MHOroaToMHBIX CHHUPTOB
(B3aumopelicteue riuiepuHa ¢ ruapokcunom menu(Il)), ampaernynoB (OKHCIEHHE aMMHUAYHBIM
pactBopom okcuaa cepebpa(l) m ruapoxcumom menu(ll), B3ammopeHcTBUE Kpaxmala C HOJIOM),
IIPOBE/IEHUE NPAKTHUECKONW PabOThI: CBOMCTBA paCTBOPA YKCYCHOW KHUCIIOTHI.

Pacuérnble 3a1auu.

Bbruuciienus no ypaBHEHHMIO XMMHMUYECKON peakuuu (Macchl, 00bEMa, KOJINYECTBA UCXOIHOIO
BEIIECTBA WM MPOIYKTA peaKUH 10 U3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOI'O U3 UCXOJIHBIX
BELIECTB UJIU IPOAYKTOB PEAKIIUH).

A3zoTconepikaliie opraHn4eckie CoeIMHEHUsI.

AMHUHOKHCIIOTHl KaKk aM(OTEpHbIE OpraHHYecKue coeAuHeHus. Du3nyeckue M XUMUYECKHE
CBOMCTBAa aMHHOKHUCJIOT (Ha IpUMepe TIuiuHa). buonornueckoe 3HaueHne aMMHOKHUCIIOT. [lentusl.

benku kak nOpuUpoOAHbIE BBICOKOMOJIEKYJSIpHblE coeauHeHus. llepBuuHas, BTOpUYHAs U
TpeTU4Has CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJKOB: TUAPOJIU3, JAEHATypauus,
KayeCTBEHHbIE PEaKLMU Ha OEJIKH.

DKcIepUMEeHTaIbHbIE METO/1bI U3yYEHUS BELIECTB U UX MPEBPALCHNI: HAOII0CHNE U OTIMCaHHe
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYpaIusl OCIKOB IPU HArpeBaHWH, IBETHBIE PEAKIH OCIIKOB.

BbicokomosiekyIsipHbie cOeJUHEeHUA

OcCHOBHbIE TOHATUS XHWMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMEp, IOJIHUMEp,
CTPYKTYpHO€ 3BEHO, CTENEHb MOJIMMEPHU3aLUU, CPEIHAsI MoJieKyispHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEJMHEHUI — MOIMMEepU3alys U MOJIMKOHIEH AU

DKcIlepUMEHTAJIbHbIE METOJIbl H3YYEHHs! BELIECTB M HUX IPEBpAILEHUM: O03HAKOMJICHHE C
o0pa3liaMu NPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

Me:xXnpeamMeTHbIE CBS3H.

Peanuzanus MeXIpEeIMETHBIX CBSI3€H NIpU HM3y4EHUM opraHudeckod xmmuu B 10 kiacce
OCYILIECTBIISIETCS Yepe3 UCII0Ib30BaHUE KaK OOIINMX €CTECTBEHHO-HAYyYHBIX MOHITHM, TaK U OHATHUH,
SIBJIIOIMXCS] CHCTEMHBIMHM IS OT/AETIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTr'O 1IMKJIA.

OO01ue ecTeCTBEHHO-HAay4YHbIE MOHATHSA: SIBJICHHME, Hay4HbIN (hakT, rumoresa, 3aKOH, TEOpus,
aHaJlu3, CHHTE3, KJacCU(pUKalusi, NEepUOJAUYHOCTh, HAOIIOJEHHE, HW3MEpPEHHE, SKCIIEPUMEHT,
MOJIETTUPOBAHUE.

@dusuka: martepus, dHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUl ypOBEHb,
BEIIIECTBO, T€JN0, 00BEM, arperaTHOe COCTOSHUE BEIlecTBa, (PU3NYECKUE BEITMUMHBI M €IUHUIBI UX
U3MEpEHUs.

buonorus: kierka, opraHusMm, Ouocdepa, OOMEH BeUIECTB B OpraHusMme, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (O€IKHU, YIIIeBObL, JKUPHI, DEPMEHTHI).

I'eorpacdus: MuHepabl, FOpHbIE TOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOIIINBO, PECYPCHI.

TexHonorus: nuieBble NPOAYKTHI, OCHOBBI PAlMOHAILHOTO MUTAHMS, MOIOIIUE CPEJCTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE IIpenaparbl, MaTepuaabl U3 MCKYCCTBEHHBIX M CHHTETHUECKHUX
BOJIOKOH.

11 KJIACC

OBLIAS U HEOPTAHUYECKAS XUMUSA



Teopernyeckue 0CHOBbI XMMUU

XuMudeckuii  snmeMeHT. AToMm. Snpo aroma, HW30TONBL.  DJEKTPOHHAs  00O0JI0YKa.
DHepreTUYeckre ypOBHU, MOAYPOBHH. ATOMHBIC opOuTanu, s-, P-, d- amemeHTbl. OCOOECHHOCTH
pacrmpesiesieHdst 3JEKTPOHOB MO OpOUTaIsiM B aToMax »3JEMEHTOB IEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOHGUTYypalus aTOMOB.

[Tepuonuueckuii 3akoH u [leproanyueckas cucrema xumuueckux sneMeHToB [l. 1. Menaeneena.
CBsa3p mepuoanueckoro 3akoHa u llepumomgmyeckoir cucrtembl XuUMUYecKux asnemeHtoB /[l .
MeHneneeBa ¢ COBPEMEHHOW TEOPHEH CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHSI CBOMCTB
XUMHYECKHUX 3JIEMEHTOB U 00pa3yeMbIX MU MTPOCTBIX M CJIOKHBIX BEIIECTB IO TPYIIIAM H IIEPUOJaM.
3HavYeHHE NePUOJUIYECKOTO 3aKOHA B Pa3BUTUU HAYKHU.

Crpoenue BemiecTBa. XMMUYECKast CBsA3b. BUbl XUMHUUECKON CBSI3U (KOBaJICHTHASI HETIOJISIpHAs
Y TIOJISIpHAsI, MOHHAsI, MeTauTndyeckas). MexaHu3mbl 00pa30BaHUS KOBAICHTHOW XUMHUYECKOU CBS3H
(0OMeHHBIN U TOHOPHO-aKLIENTOPHBIH). BogopoaHas cBsi3s. BaneHTHOCTE. DNEKTPOOTPULIATENBHOCTD.
Crenenb okucieHus. MIOHbI: KATUOHBI U AHUOHBI.

BemectBa MOJEKYISPHOTO W HEMOJIEKYJSIPHOTO CTPOEHHSA. 3aKOH IOCTOSHCTBA COCTaBa
BEIECTBA. THUIBI KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPHUCTAJUIMYECKON PEIIETKH.

[lonsite o nucrepcHbIX cucTteMax. VICTHHHBIE W KOJUIOMIHBIE PacTBOpPbI. MaccoBasi 10Jst
BEILIECTBA B PaCTBOPE.

Knaccudukanusa HeopraHmdeckux coeauHeHuid. HomeHknaTypa HEOpraHM4ecKUX BEILECTB.
I'eneTnueckas CBsI3b HEOPraHUYECKHUX BEILIECTB, IPUHAUICKALUX K PA3IUUYHBIM KJIACCAM.

Xumuyeckass peaknus. Krmaccudukanus XMMUYeCKMX peakUuMid B HEOPraHHMYECKOH U
OpraHMYEeCKOM XUMHUHU. 3aKOH COXPaHEHUs MacChl BELIECTB, 3aKOH COXPAaHEHUS W IPEBpallCHHS
SHEPTUH NPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakiuu, €€ 3aBUCUMOCTh OT pa3inuuHbIX (akTopoB. OOpaTHMble peakIuu.
Xumuueckoe paBHoBecHe. DaKTOpPhI, BIUAIONINE HA COCTOSHUE XUMHUUECKOTO paBHOBecHs. [IpuHiium
Jle Ularense.

Onektponutnueckas aucconuanus. CuibHble W cialdble dneKkTponuThl. Cpema BOJHBIX
pPacTBOPOB BEIIECTB: KUCIIAsl, HEUTpaIbHas, METOYHAS.

OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIINH.

DKCcTepuMEHTAIbHBIE METO/IbI U3YUEHHUs BEIIECTB U UX MPEBPAILIECHUI: TEMOHCTpAIHs TaOIHIL
«Ilepuoguyeckas cucrema xumuueckux siemeHToB JI. WM. MeHnneneeBa», Hu3ydeHHe MoJenei
KPUCTAIITUNYECKHUX PEIIETOK, HAOI0IEHUE U OMMCAHUE IEMOHCTPAIIMOHHBIX U Ta0OPAaTOPHBIX OMBITOB
(paznoxeHue MEepoKCHIa BOJAOPOAAa B MPHUCYTCTBUHU KaTalIM3aTOpa, OMPEIEICHHE CPeAbl paCTBOPOB
BEIIECTB C TOMOINBI0 YHUBEPCATBHOTO WHJIMKATOpA, PEaKlIWH HOHHOrO OOMEHa), MpOBEIEHUE
MPaKTUYECKOU paboThl «BiusiHuE pa3nuaHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKOU PEAKITHI.

Pacuérnsbie 3amaun.

Pacuérel Mo ypaBHEHMSIM XMMHUYECKUX PEAKLMi, B TOM UYUCIE TEPMOXUMHUECKHE PACUETHI,
pacy€Thl C UCMOJIB30BAHUEM MOHATUS «MACCOBAsi JI0JI BEILIECTBAY.

Heoprannyeckasi Xumus

Hewmerannsl. [lonoxenue HemeranioB B [lepuoanueckoil cucteMe XUMHUYECKUX 31eMEHTOB /.
N. MenneneeBa 1 0COOEHHOCTH CTpOEHUs aTOMOB. Pu3nyeckre CBOICTBa HEMETANIOB. AJIJIOTPOTIHS
HEMEeTaJUIOB (Ha MMpUMeEpe KUcaopoaa, ceprl, pocdopa u yrieposa).



XWMHYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAIIOB (TAJIOTCHOB, CEPHI, a30Ta, Gocdopa, yriepoaa
Y KPEMHHSI) U UX COCIMHEHUM (OKCUJIOB, KUCTOPOACOAEPKAIINUX KUCIOT, BOJOPOIHBIX COCTUHEHUI).

[IpuMeHeHNne Ba)XHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Merasisl. [lonoxxenune merainos B Ilepuonnueckoi cucreme xumudeckux snemenTos 1. M.
MenpaeneeBa. OCOOEHHOCTH CTPOSHHS DJIIEKTPOHHBIX 000JOYeK aToMOB MeTaymioB. OOrmiue
¢u3mveckue cBoilicTBa MeTawioB. CIUIaBbl METAIOB. DJEKTPOXMMHYECKUN sl HaNpsHKEHUN
METaJUIOB.

XHWMHYECKUE CBOMCTBA BAXKHEHIIIMX METAJJIOB (HATPHM, Kaaui, KaJIbIIUA, MAarHUH, alTFOMUHUH,
LUHK, XpPOM, KEJI€30, MEJIb) U KX COCTUHEHHI.

O6mre ciocoObl oy4eHust MeTaJuIoB. [IprMeneHe MeTauioB B ObITY U TEXHUKE.

DKCIEepUMEHTAIBHBIE METO/Ibl U3YYEHUS BEILIECTB U UX MPEBPALICHUN: U3yUYCHUE KOJUICKIINU
«MeTansl U CIIaBbl», 00pa3lloB HEMETAIJIOB, PELIEHHE SKCIEPUMEHTANIBHBIX 3a/1a4, HAOII0EHUE U
OIMCaHKEe JEMOHCTPALMOHHBIX M Ta0OPAaTOPHBIX OIBITOB (B3aMMOACHCTBHE THAPOKCHIA AIIFOMUHUS C
pacTBOpamMH KUCJOT U LIEI0YEH, KaYeCTBEHHbIE PeaKIIMH Ha KATHOHBI METAJIIOB).

Pacuérnbie 3amaun.

Pacuétbr Mmacchl BelecTBa Uil 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEILIECTBA, MACCE UITU
00BEMY OJHOTO W3 YYAaCTBYIOIIUMX B PEaKIMU BEIIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBa
BELIECTBA) IPOJYKTOB PEAKLUH, €CIIU OJJHO U3 BELIECTB UMEET IPUMECH.

XUMHUA U )KU3Hb

Ponp xumum B oOecrieueHUH HSKOJIOTHYECKOM, PHEPreTHUYECKON M TMHINEBONM O€301acHOCTH,
pa3BuTuu MeAuIMHEL. [IoHATHE 0 HAYYHBIX METOAAaX IMO3HAHMS BEIIECTB M XUMHUYECKUX PEaAKIIHi.

[IpencraBienust 00 OOMIMX HAayYHBIX MPHUHIMIIAX MPOMBIIUICHHOTO MOMYyYEHHUS Ba)KHEHIINX
BEILIECTB.

UYenoBek B MHpE BEIIECTB W MaTepUANIOB: BaKHEHIIME CTPOUTEIbHBIE MaTepUabl,
KOHCTPYKLIMOHHBIE MaTepuaibl, KpPAaCKU, CTEKJIO, KEpaMHKa, MaTepHallbl i1 3JIEKTPOHHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEpaJIbHbIe yI00pEHHUS.

XuMHUS U 3[0pOBbE YETIOBEKA: MTpaBUJIa UCIIOJIb30BaHMs JIEKAPCTBEHHBIX MPENapaToB, MpaBuia
0€301acHOT0 UCIOJIb30BaHUS MTPENapaToB OBITOBOM XUMUHU B TTIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MexnpeaIMeTHbIX CBSA3€H NMpU M3y4eHHH oOuled M HeopraHudecko Xxumuu B 11
KJIacCe OCYIIECTBIIIETCS Uepe3 HCIOJIb30BAaHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHATUH, TaK U
MOHSATUH, ABJIAIOMIMXCA CUCTEMHBIMU JUISI OTJEIBHBIX TPEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO01ue ecTecTBeHHO-HAYYHbIE MOHITHS: Hay4YHBIH (DaKT, TUIMIOTE3a, 3aKOH, TEOPHs, aHAJH3,
CUHTE3, Kiaccu(uKaIus, nepuoIn4YHOCTh, HAOM0JeHIE, SKCIIEPUMEHT, MOACITMPOBAHNE, U3MEPEHHE,
SIBJICHUE.

®dusuka: marepusi, SHEpPrus, macca, aToM, OJJIEKTPOH, MPOTOH, HEHTPOH, HOH, HU30TOIl,
PaaMOaKTUBHOCTh, MOJIEKYJIa, SHEPreTHYECKH YpOBEHb, BEIIECTBO, TeNo, O0BEM, arperaTHoOe
COCTOSIHHE BEIIECTBA, PU3MUECKUE BETMUYUHBI U €UHUIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kinerka, opraHusm, dSKocuctema, onocdepa, MaKpo- ¥ MUKPOIJIEMEHTHI, BUTAMUHBI,
0OMEH BEIIEeCTB B OpraHU3Me.

I'eorpacdus: MuHepasbl, TOPHBIE TOPOIBI, TTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHONMorusa: XUMUYECKash MPOMBIIUIEHHOCTh, METAJUIYPrusi, MPOU3BOJACTBO CTPOMUTEIbHBIX
MaTepuasos, CEJIbCKOXO035HCTBEHHOE MIPOU3BO/JICTBO, MUIIEBast MIPOMBIIIJIEHHOCTb,



(dapmalieBTHYECKasE MPOMBINIJIEHHOCTh, MPOU3BOICTBO KOCMETUYECKUX IMPENapaToB, MPOU3BOJICTBO

KOHCTPYKIMOHHBIX MAaTCPUAJIOB, 3JICKTPOHHAA ITPOMBINIIJICHHOCTh, HAHOTCXHOJIOTHH.

1.1. IPOBEPSEMBIE 3JIEMEHTbBI COAEP) KAHUS
10 xmacc

Kon

[IpoBepsieMblIii AIEMEHT COJIEPAKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI OpFaHHqCCKOﬁ XUMHHU

11

[IpenMeT OpraHMYECKON XMMHUU: €€ BO3HUKHOBEHHUE, Pa3BUTHE W 3HAYCHHE B IOJIyYCHUU
HOBBIX BEILECTB M MarepuajoB. Teopusi CTPOECHUsS OpraHMUYECKUX coenauHeHud A.M.
bytiiepoBa, ee OCHOBHBIE ITOJIOKEHHUS

1.2

CrtpykrypHble GopMyIbl OpraHuvecKkux BemecTB. ['oMonorus, nzomepusi. XuMudeckasi CBA3b
B OpPraHWYeCKMX COCJIMHEHHSX - OJIMHApHble W KpaTHble cBs3u. [IpeacraBienue o
KJaccu(pUKaLUU OPraHUYECKUX BEIIECTB

13

Homenknatrypa opraHMueckux COEAMHEHUU (cucTeMaTHdecKas) U TpUBHUAJIbHbIE Ha3BaHUS
BOXHEHIIMX MPEACTABUTENCH KIIACCOB OPraHUYECKUX BEILIECTB

VYri1eBO10pOBI

2.1

AJKaHbl: COCTaB M CTPOEHHE, TOMOJIOTMYECKUU psaa. MeTraH M 3TaH - NOpocCTeulIne
MPEJCTaBUTENIN aJIKAaHOB: (PU3NYECKHE M XUMHUYECKHE CBOWMCTBA (PEaKIMU 3aMEUICHUS H
TOPEHMS), HAXO0XKIEHUE B IPUPOJIE, TOTYyUEHUE U IPUMEHEHNE

2.2

AJKEeHBI: COCTaB U CTPOEHUE, TOMOJIOTMYECKUM psA. OTHUIEH U NPONWIEH - MPOCTEHIINe
MPEJCTaBUTENIN AJIKEHOB: (PM3MUYECKHE W XUMHUYECKHE CBOWMCTBA (PEaKIMH THIPUPOBAHMUS,
raJJOreHUPOBAHUS, THIpaTAlliH, OKUCICHHS U MOJIMMEPU3aLH ), TOJIYy4eHUEe U IPUMEHEHHE

2.3

Ankanuensl: OyragueH-1,3 u metunOyraguen-1,3: crpoeHue, BaKHEHIINE XUMHUYECKUE
cBoiicTBa (peakius noauMmepusanun). [lonydeHne CHHTETUUECKOTO KayuyyKa 1 pe3UHbI

24

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKHH psill. ALIETUIIEH - TPOCTEHIIHMA
IIPEJICTaBUTEIb AIKHHOB: COCTaB, CTPOEHUE, PU3UUECKUE U XUMHUECKUE CBOMCTBA (peakuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALIUN, TOPEHUS ), TOJIyY€HUE U IPUMEHEHHE

2.5

Apenbl. benson: cocraB, cTpoeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA (peakiuu
raJJOTeHUPOBAHUS U HUTPOBAHUS), MOJIyYeHHE U MpUMeHeHHe. ToJyos: cocTaB, CTPOEHHE,
¢u3nyeckue M XUMHUYECKHE CBOWCTBA (peakUuu TaJlOTEHUPOBAHHWA W HUTPOBAHMS),
IIOJIyYEHUE M TpuUMEHEHHe. TOKCHYHOCTb apeHoB. I'eHeTmyeckas CBSA3b MEXAY
YTJII€BOIOPOAAMHU, TPUHAISKAIMMHU K pa3IMYHbIM KjlaccaM

2.6

[Ipupoanbie MCTOYHUKU YriieBOAOPoaoB. IIpuponHblil ra3 u momyTtHble He(TAHbIE Ta3bl.
Hedts u ee mnpoucxoxaenue. CrnocoObl mnepepabOTKM HePTHU: TNEpPEeroHKa, KPEeKUHT
(TepMudeckuil, kaTanuTudeckuil), nuponus. [Ipoaykrsl nepepadoTku HEPTH, UX TPUMEHEHUE
B IIPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib 1 MPOYKTHI €ro nepepadboTKu

KI/ICHOpOI[CO,Z[Cp)KaH_II/IC OpraHn4eCKuUC COCANHCHUA

3.1

[IpenenpHBIE OMHOATOMHBIE CHUPTHI. METaHON M J3TaHON: CTpoeHue, (GU3NYECKHue |
XUMHUYECKHE CBOMCTBA (PEaKINK ¢ aKTUBHBIMHA METaJJIaMH, TaJIOT€HOBOJOPOAaMH, TOPEHHE),




npuMeHeHue. BomopoaHsie CBs3M MEXIy MoOJIEKylamMu cnupToB. JleiicTBUe MeTaHona M
9TaHOJIa Ha OpPraHu3M 4YCJIOBCKaA. MHoroaroMHbIe CIIMPTHI. OTUIECHTIIUKOIL U T JIMLICPHUH:
CTpoeHHe, (U3MYecKHe W XUMHYECKHE CBONCTBA (B3aUMOJEHCTBUE CO UIEJIOYHBIMU
MCTaJUIaMH, Ka4CCTBCHHAaA PCAKIUA HAa MHOI'OATOMHBIC CHI/IpTBI). HeﬁCTBHC Ha OpraHus3m
yenoBeka. [IpuMeHenune raunepruta u 3TUIICHTITUKOJIS

3.2

deHoI: CTPOCHUE MOJICKYIIBI, (PU3MYECKUE U XUMUYECKHE CBOIcTBA. TOKCHYHOCTH (heHOA.
[Tpumenenue peHona

3.3

Anbneruasl v KeToHbl. DopManbAeTH I, alleTalbIeIul: CTPOCHUE, PU3NUECKUE U XUMUUECKUE
CBOMCTBA (PEeaKkLMU OKHUCIECHUS M BOCCTAHOBIIEHUs, KAUECTBEHHbIE PEaKliu), NOJydeHUE U
IIPUMEHEHHE

3.4

OIHOOCHOBHBIE TIpEJeTbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas M YKCyCHas KHCIIOTHI:
cTpoeHue, (U3NUECKUe W XMMHYECKHE CBOMCTBa (CBOICTBa, oOIIME IS Kiacca KUCIOT,
peakiust dTepupuKaum), nojydyeHrue u npumeHenne. CTeapruHoBast U OJIEUHOBAsE KMCIIOTHI
KaK MpEACTAaBHUTCIIN BBICIIHX Kap6OHOBI)IX KHCIIOT. MBIIa KaK COJIM BBICIITHX Kap6OHOBbIX
KHCJIOT, MX MOIOIIee AeHCTBHE

3.5

CrnoxHble >QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MIpONH3 CIIOKHBIX 3(HUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. buosorndeckas posb KUpoB

3.6

VYTHeBoasl: cocTaB, KIaCCH(HUKAIMS YIIIeBOAOB (MOHO-, M- U TONHUCaXapusl). [ moko3a -
MPOCTEHIIINIT MOHOCAXapU/: OCOOCHHOCTH CTPOCHHUS MOJIEKYJIbI, (PU3HUECKHUE U XUMHUECKHE
cBoiicTBa (B3aumozeiicTeue ¢ rujpokcuiom meau (1), oxkucnenne aMMuadHbIM pacTBOPOM
okcuga cepebpa (I), BoccraHOBIEHHE, OpOXEHUE TIIFOKO3bl), HAXOXIACHHE B IPHUPOJIE,
npuMeHeHue, onosorunyeckas posib. @otocunre3. pykrosa kak uzomep riaoko3sl. Kpaxman
U 1IeJUTI0NI03a KaK MPUpPOAHbIE monuMepbl. CTpoeHHe KpaxMania U 1eTono3sl. Dusnueckue
Y XUMHUYECKHE CBOMCTBA KpaxmMaia (THAPOIN3, KAaueCTBEHHAs PEaKIUs C HOJIOM)

A3oTcoiepikalie OpraHn4eckie CoeIMHEeHUs

4.1

AMMHOKHUCIIOTHI Kak aM(OTepHbIE OpraHndeckue coequuenus. Ou3ndeckue u XUMHUECKUE
CBOMCTBa aMHUHOKHUCIJIOT (Ha MpUMepe TIMIKHA). buonornueckoe 3HaueHWE aMHUHOKHCIIOT.
Ilenrtuanl

4.2

benkn kak MNPUPOAHBIC BBICOKOMOJICKYIISIPHBIC COCAWHCHUA. HepBI/I‘-IHaSI, BTOpHUYHasA H
TpETUYHAaA CTPYKTYypa OenkoB. XMMHUUYECKUE CBOMCTBA OCJIKOB: TUApPOJIN3, ACHATYypalus,
KauCCTBCHHBIC PCAKI[MKU Ha Oenku

BBICOKOMOJIEKYIIIpHBIE COETMHEHUS

5.1

OCHOBHbBIE TOHATUS XMMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHUH: MOHOMEp, MOJIUMEp,
CTPYKTYpHO€ 3BEHO, CTEINEHb MOJIMMEpPU3aLNU, CPeIHssl MoJieKyisipHas macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJIIPHBIX COETMHEHUH - IOJIMMEPU3ALINS U TOJIMKOHACHCALINS

5.2

3KCHCpI/IMCHTaJ'H:HBIe MCTOAbl M3YYCHHA BCHICCTB U HX HpeBpaHleHHﬁ: O3HAKOMJICHUE C
06p33HaMI/I MNPpUPOAHBIX M HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, Kay4YYyKOB. HonyquI/Ie
CHUHTCTUYCCKOI'O Kay4dyKa U pC3UHLL

11 xmacc




Kon

[IpoBepsieMblil AIEMEHT COJIEPHKAHUS

TeOpeTI/I‘leCKI/IC OCHOBBI XMMHH

11

XUMHYECKUH d3JeMeHT. AToMm. Sapo aroma, U30TOMBL. DJEKTPOHHAS 000JIOYKA.
DHepreTuyeckre ypOBHH, TMOAYPOBHH. ATOMHBIE opOuTamu, s-, P-, 0O-37€MEHTHI.
OcoOeHHOCTH pacrhpeleieHus] NEKTPOHOB MO OpOMTAsIM B aromMax 3JIEMEHTOB MEPBBIX
YEeTHIPEX MEPUOI0B. DICKTPOHHAS KOHPUTYpALIUs aTOMOB

1.2

[lepuonuueckuii 3axkoH u Ilepuoguueckass cucteMa XuMmMuuyeckux diementoB .M.
MenneneeBa. CBsi3b nepuoIdyYecKOro 3akoHa u llepuoguyeckoil cuCTEMbl XUMHUYECKUX
anementoB [[.M. MenpeneeBa ¢ COBpeMEHHON TEOpUE CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
W3MCHEHUS CBOWCTB XUMHYECKHX JJIEMEHTOB M 00pa3yeMbIX UMH TPOCTBIX U CIIOKHBIX
BELIECTB I10 TPYIIaM U epruoaaM. 3HaueHUE MEePUOIUYECKOr0 3aKOHa B pa3BUTUU HAYKH

13

CrtpoeHue BemiecTBa. XuUMHUYecKas CBA3b. BHIBI XMMHUYECKOH CBA3M (KOBaJCHTHAs
HCIIOJIAIPpHAA U IOJIApHAaA, MOHHAas, MeTaJIHI/I‘-IeCKaH). Wonel: kaTHOHEI 1 aHUOHBI. M eXaHu3MEI
o0pa3oBaHMs KOBAJICHTHOM XUMHUYECKOW CBA3M (OOMEHHBI M JIOHOPHO-aKIIETITOPHBIN).
Bonopoanas cBsi3b

14

BanentHocts. DnekTpoorpuniareabHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHSA. 3aKOH ITOCTOSIHCTBA COCTaBa
BelecTBa. THUMBl KPUCTAJUIMYECKUX PEIIETOK. 3aBUCMMOCTh CBOICTBAa BELIECTB OT THIIA
KpUcTaJuTM4Yeckoit pereTku. [loHsiTue o gucnepcHsix cuctemax. VICTHHHBIE W KOJIJIOWIHbBIE
pacTtBopbl. MaccoBas 0115l BEIIeCTBa B PaCTBOpE

1.6

Knaccn@nxaunﬂ HCOPraHNYCCKUX COG,I[PIHCHH?I. HOMeHKJ'IaTypa HCOPraHM4YCCKHUX BCUICCTB

1.7

XumMuueckas pcaKknus. KJ'IaCCI/I(I)I/IKaI_[I/ISI XUMHUYCCKUX peaKL[PIfI B HeopraHquCKoﬁ u
Opl"aHI/I‘IGCKOI\/'I XHMUH. 3aKOH COXpaHCHUA MACCbl BCHICCTB, 3aKOH COXpaHCHHUA U
MMpEeBpalICHUA SHCPIUU ITPU XUMHUYCCKUX PCAKIUAX

1.8

CKOpOCTB peaKknuun, €€ 3aBUCUMOCTD OT PA3JIMIHBIX (I)aKTOpOB

1.9

OOpatumble peakuuu. XuUMHUYecKoe paBHOBecue. MDakTopbl, BIMSIONIME Ha COCTOSHUE
xumuyeckoro pasHoBecus. [Ipunnun Jle [larense

1.10

OnexTponuTuueckas guccoruanus. CuibHble U cladble 2eKTponuThl. Cpela BOTHBIX
pacTBOPOB BEILIECTB: KHUCIasi, HEUTpaslbHas, eouHas. Peakiiuu HOHHOTO 0OMeHa
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OKHCIUTEITEHO-BOCCTAHOBUTEILHBIE peakuuu

Heoprannueckas xumust

2.1

Hemerainer. [Tonmoxxenne HemeTauioB B [leproaudeckoli cucTeMe XHMHUYECKUAX JIEMEHTOB
J.1. MenneneeBa 1 0COOEHHOCTH CTpoeHHUsi aToMOB. Du3nveckre CBOMCTBA HEMETAILJIOB.
AnoTponusi HEMETATOB (Ha MpUMepe KUCIOPoa, cepbl, pocdopa u yriaepo/ia)

2.2

XWMHYECKHE CBOMCTBA BaXXHEHUIIUX HEMETAIOB (TajoreHoB, Cepbl, a30Ta, ¢ocdopa,
yriaepoja U KpPEeMHHUSA) U MX COEIMHEHMH (OKCHAOB, KHUCIOPOACOJEPKAIIUX KHUCIOT,
BOJIOPOAHBIX coenuHEeHHH ). [[puMeHeHne BAXKHEUIIINX HEMETANIOB U UX COCTMHEHUN




2.3

Mertaiuel. [Tonoxxenune metamioB B [lepuoanueckoit cucteme XumMudeckux snementon .M.
MenpeneeBa. OcoOEHHOCTH CTPOCHHSI AJIEKTPOHHBIX 000JI0YEK aTOMOB MeTauioB. OOmue
(duzmveckue cBoiicTBa MeTa/iIoB. CIIaBbl METAIIIIOB. DJICKTPOXUMUYCSCKHUM PsiT HAITPSKECHU I
METaJIJIOB

2.4 XUMHUYECKHUE CBOMCTBA BaKHEHIIMX METAIOB (HATpUM, Kauud, KalbIUd, MarHuu,
QTIOMUHHM, ITUHK, XPOM, KeJie30, MeJb) U uX coeauHeHuil. OOmue crnocoObl MoaydeHus
MetayuioB. [I[puMeHeHre MeTaioB B OBITY U TEXHUKE

2.5 ['eHeTnueckas CBs3b HEOPTAHUYECKUX BELIECTB, IPUHAJICKAINX K PA3JIMYHBIM KJIaccaMm

3 XHUMUS U )KU3Hb

3.1 Ponp xumMuu B 00ecrieUeHHH AKOJIOTHYSCKOM, SHEPTeTUYECKON M MHUIIEBON 0€301acHOCTH,
pa3BUTHUM MeAUUMHBL. [IoHSATHE O HAyYHBIX METOJAX IMO3HAHUS BEIIECTB M XMMHYECKHUX
peakuuii

3.2 [IpencraBienust 00 OOIMKMX HAYYHBIX MPUHIUIAX MPOMBIIIEHHOTO MOJNYYEHHUs BaKHEHIIINX
BelecTB. UenoBeK B MUPE BEIIECTB M MATEPHUAJIOB: BaXKHEUIIINE CTPOUTEIBHBIE MATEPHAIIBI,
KOHCTPYKLMOHHbIE MaTepHallbl, KPACKH, CTEKJIO, KEPAMHKA, MAaTEpHaIbl JJIsl AJIEKTPOHUKH,
HaHOMaTEepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIC YIO0OPECHUS

3.3 XuMud W 3J0pOBbE YEIOBEKA: IPAaBWIA HCIOJIb30BAHUS JIEKAPCTBEHHBIX IIPENapaToB,

IIpaBuJjia 0€30I1aCHOT0 HCII0IL30BaHMUS nperapaToB OBITOBOM XHMHH B MOBCEIHEBHOM KU3HU

1.2 ITIEPEYEHD 2JIEMEHTOB COJAEPKXAHUSA, IPOBEPAEMbIX HA EI'D I1IO

XUMHNHN

Kon

[IpoBepsieMblil AIEMEHT COJEPHKAHUS

1

TeopeTnyeckrie OCHOBbI XUMUU

11

Crpoenne BemectBa. CoBpeMeHHasi MOZIEIb CTPOEHUS aToma. PacnipeeneHue 3J1eKTpOHOB 110
SHepreTuueckuM YypoBHAM. Kiaccupukanus xumMudeckux 3ieMeHToB. OcoOeHHocTH
CTPOCHUSI JHEPreTHYECKUX YpOBHEH artoMoB (s-, p-, d-amemeHToB). OCHOBHOE W
BO30Y)KJICHHOE COCTOSIHMSI aTOMOB. OJEKTpOHHas KOHQurypanus aroma. BaneHTHbie
ANEKTPOHBI

1.2

[Iepuonnueckas cucrema xuMuueckux dneMeHToB /.M. Menaeneea. @U3HMUECKUI CMBICTT
Ilepnonnueckoro 3akona J[.M. MenpaeneeBa. IIpuumHBI M 3aKOHOMEPHOCTH W3MEHEHUS
CBOMCTB AJIEMEHTOB M HX COEIMHEHHUH MO MNepuojaM M TrpynmnaMm. 3aKOHOMEPHOCTH B
W3MEHEHUU CBOWMCTB MPOCTHIX BEHIECTB, BOJOPOAHBIX COCIMHEHUMN, BBICIIUX OKCHUIOB U
TUAPOKCHJIOB

13

BanentHOCTS. 3J'ICKTpOOTpI/II_[aTCJIBHOCTL. CreleHb OKUCICHUS

14

Buabl xumuueckoil cBsizu (KOBaJieHTHAs, HWOHHAs, METaJUIMYECKas, BOJOPOJHAasA) U
MEXaHU3MBI €€ oOpa3oBaHUs. MeXMOJEKYIsIpHbIE  B3auUMOJCHCTBHs.  BermiecTta
MOJIEKYJIIPHOTO M HEMOJEKYJSPHOIO CTPOEHMS. THUIBl KPUCTAUIMYECKUX PELIETOK.
3aBHUCHMOCTH CBOMCTBA BEIIECTB OT THUIA KPUCTATUIMUECKOU PEIICTKH




1.5

Xumuueckas peakmus. Kmaccudukamuss XHMHYECKMX pEaKIMid B HEOPraHUYECKOW |
OpFﬁHH‘-IﬁCKOﬁ XHUMHH. 3aKOH COXPAaHCHUA MACChI BCUICCTB

1.6 CKOpOCTb peakiuu, € 3aBUCUMOCTh OT Pa3IMYHbIX (HaKTOPOB

1.7 TernnoBbie 3¢ HEKTh XMMUYECKUX peakiuii. TepMoXuMUYecKre ypaBHEHHS

1.8 OOparuMmble peakuuu. XuMHYeckoe paBHOBecue. DaKTOpbl, BIUSIOIIME HAa COCTOSHHE
xumuyeckoro pasHoBecus. [Ipunnun Jle [larense

1.9 Onexrponutuyeckas aucconuanus. CuibHble M cialbie amekTponutThl. Cpena BOIHBIX
pacTBOpPOB BELIECTB: KUCIasl, HEWTpallbHadA, wenodHas. CreneHp aucconuanuu. Peaxknuu
MOHHOTO OOMeHa

1.10 |Tumponu3 coneii. MonHOE pousBenenne Boabl. Bogopoausiii mokasarens (pH) pactBopa

1.11 | CnocoOsl BeIpaske€HUsI KOHLIEHTPALMU PACTBOPOB: MaccoBasi 1015l pACTBOPEHHOTI'O BEILIECTBA,
MOJIIpHasi KOHLEHTpauus. HacbllleHHbIE M HEHACBHIIEHHBIE PACTBOPHI, PAaCTBOPUMOCTD.
Kpucramnoruaparst

1.12 | OkucAUTEIHHO-BOCCTAHOBUTEIbHBIE peakiuu. [loBeJeHne BEIIECTB B Cpelax C Pa3HBIM
3HayeHueM pH. MeTozpl 31eKTpoHHOT0 OaiaHca

1.13 | DnexTpoau3 pacTBOPOB U PACILIABOB COJIEH

2 OCHOBBI HEOPTAHUYECKON XUMUU

2.1 Knaccudukanus Heopranndeckux coeinHeHnii. HoMeHkmaTypa HeOpraHn4ecKux BEIIeCTB

2.2 XUMHYECKHE CBOWCTBA BAXKHEUIIUX METALIOB (HATPUM, KaluWil, KaJbLMi, MarHui,
AJIFOMUHUM, IIUHK, XpOM, JKeJIe30, Me/lb) M UX coequHeHuil. Obume crnocoObl NOIydYeHUs
METaJIJIOB

2.3 XUMHYECKHE CBOMCTBA BaXXHEHIIUX HEMETAJIOB (TajoreHoB, cepbl, a30Ta, Qocdopa,
yriepoga M KpeMHHMs) M HUX COECJUHEHUH (OKCHAOB, KHCIIOPOJCOJACPXKALIMX KHCIOT,
BOJIOPOJHBIX COCTMHEHUI )

2.4 I'enernueckas cBS3b HEOPraHMUECKUX BEIIECTB, IPUHAUICKAIINX K PA3IMYHBIM KJlaccam

2.5 Wnentudukanuss  HeopraHuueckux  coenvHeHuid.  KauecTBeHHble — peakuuu  Ha
HEOpPraHWYECKHE BEIECTBA U NOHBI

3 OCHOBBI OPraHUYECKON XUMUHU

3.1 OCHOBHBIE MOJOKEHHUSI TEOPUU XUMHUYECKOTO CTPOCHMUS OpraHMYEeCKuX coequHeHud A.M.
BytiepoBa. YrieponHblil CKeIeT OpraHMuecKoil MoJieKysbl. KpaTHOCTh XMMHUUYECKON CBS3H,
O- y T-CBA3U  gp3-) sp?- sp-rubpummsamuy opoHUTaneii aTOMOB yIiieposa. 3aBHCHMOCTb
CBOMCTB BEULIECTB OT XMMHYECKOIO0 CTPOEHHs MOJIeKyJ. ['omosoru. I'omosoruaeckuii psn.
N3omepust u n3oMepsl

3.2 [TonsiTue o pyHkuMoOHaNBHOM Tpyme. OpreHTaMOHHbIE Y3PPEKTHI 3aMecTUTENeH

3.3 [IpencraBienue o kinaccupuKaluu opraHMuecKkux BemiecTB. HomeHknarypa opraHudeckux

COE€IMHEHUI (CI/ICTCMaTI/I‘-ICCKaH) U TPUBUAJIBHBIC Ha3BaHUA BaKHEHIIINX Hpe):[CTaBI/ITeHeﬁ




KJIaCCOB OPraHMYCCKUX BEIICCTB

3.4

CBoOOHOpaANKAIbHBIA W HMOHHBIA MeXaHu3Mbl peakiuu. Ilonstue o Hykieodune u
anekrpoduie. [Ipapuno MapkoBaukoBa. [IpaBuio 3aiiiieBa

3.5

Ankanpl. XUMHYECKHME CBOMCTBAa aJKaHOB: TallOTEHUPOBAaHUE, JIETUIPUPOBAHUE,
TEPMUYECKOE PAa3J0KEHUE, KPEKHHI, H30Mepu3anus, ropenue. IlomydeHue ankaHOB.
[ukmoankanel. Cnienudrka CBOWCTB IUKIOATKAHOB C MajbIM Pa3MepoM MHKIA. Peaknuu
MIPUCOEIUHEHMS U PAIUKAIIBHOIO 3aMEIICHUS

3.6

AnkeHpl. XUMHYECKHE CBOMCTBA: pEAKUUU IPUCOECAUHEHUsI  (TalOreHHpPOBAHUE,
THAPUPOBAHUE, TUAPOTaJOreHUPOBAHUE, TUApaTalus), TOPEHHs, OKUCICHHS U
nosinMepu3anuu. [IpombliuieHHbIE U J1a00paTOPHBIE CLIOCOOBI MOTYYEHHS AIKEHOB

3.7

Ankanrensl. XMMHUYECKHE CBOMCTBA aJIKaIMEHOB: PEaKIUK MPUCOSAUHEHUS (TUAPUPOBAHUE,
raJloreHUPOBaHKE), TOPEHus U nojaumepusanuu. [lomyyenue ankaaueHoB

3.8

AnkuHbl. XMMHUYECKHE CBOWCTBA: PpEAaKUUMU INPUCOEIUHEHUs  (TaJoreHupoBaHHE,
TUIPUPOBaHUE, TUApATaLKs, TUIPOTaIOr€HUPOBAHKE) KaK CIIOCO0 MOTyYeHHs OJUMEPOB U
JPYTuX TOJIE3HBIX MPOAYKTOB. Peakuuum 3amemieHus. I'opeHue aneTuiieHa Kak HMCTOYHHK
BBICOKOTEMIIEPATYPHOT'O TUIAMEHU JJIsl CBAPKHU M pe3KH MeTauioB. [IpuMenenue aneruieHa

3.9

Apenbl. XHMUYECKHE CBOMCTBAa O€H30/a: pPEAKIUU 3IEKTPO(PUIBHOIO 3aMEIICHHUs,
pUcoeIuHeHns: (TUApupoBaHue, TrajgoreHupoBanue). Peakius ropenus. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB Toiyosa. [lonydenue OGenzona. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB
crupona. [Tonumepusanus crupona. CrocoObl MosydyeHUs: 1 NPUMEHEHHE apOMaTHUECKUX
yIJI€BOJOPOOB

3.10

Crnuptsl. [IpenenbHble OJHOATOMHbBIE CIIUPTHI. XMMUYECKHE CBOICTBA: B3aUMOJEICTBHE C
HaTpUEM KakK CII0CO0 yCTaHOBJICHHS HATMYMS THIPOKCOTPYIIIBI, C TaJOr€HOBOIOPOIaMH KaK
Croco0 MOJIyueHUsl pacTBOPUTENEH, BHYTPU- U MEXMOJEKYJIsipHas aerujparanus. Peakuus
ropeHus. IlomyyeHue »sTaHOna: peakuuss OpOKEHUS TJIIOKO3bI, THUIpaTalMs 3TUJICHA.
OTUIEHIIMKOIb U TIIUIEPUH KaK MPEICTaBUTENN MPEIeIbHBIX MHOITOATOMHBIX CITIUPTOB

3.11

®enon. Xumuueckue CBOHMCTBAa (eHona (peakiuu ¢ HaTpueM, TUIPOKCHIIOM HaTpus,
o6pomom). ITonyuenue penona

3.12

Anpneruapl.  XUMHYECKHE  CBOWCTBAa  MPENENbHBIX  albJCTHAOB:  THAPUPOBAHUE;
KaueCTBEHHBIC pEaKIMM Ha KapOOHWIbHYIO Tpymnny (peakmusi '"cepeOpsHOro 3epkana’,
B3aumojeiicteue ¢ ruapokcuaom Meau (II). IlomyueHme mpenenbHBIX —adbAECTHUAOB:
OKHMCJIICHHUEC CIIMPTOB, THApaTanusd ancTUJICHA. AHCTOH KaKk MpeACTaBUTCIIb KCTOHOB.
Oco0eHHOCTH peaKIny OKUCTICHHS alleTOHa

3.13

Kap6oHoBbIe KHCIIOTHI. XMMHYECKHE CBOMCTBA MPEIEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX
KUCHAOT. OCOOEHHOCTH XHMMHYECKHX CBOMCTB MypaBbMHOM KHCHOTHL. Ilomydenue
MpeleabHbIX OJHOOCHOBHBIX KAapOOHOBBIX KHCIOT: OKHCJIEHHE aJIkaHOB, aJIKEHOB,
MEePBUYHBIX CHUPTOB, albJerWjoB. Boicmine mpenenbHble M HENpeneiabHble KapOOHOBBIE
KHUCJIOTBI

3.14

Crnosxuble 3upbl 1 xKupbl. CIOcOObI MOIydYeHUs CI0KHBIX 3(upoB. OOpaTUMOCTh peaKuu
srepudukanuu. [lpumeHeHue claoXkHBIX d3(QUpPOB B mHIIEBOH U napdroMepHOit
MIPOMBIIITIEHHOCTH. JKUPBI KaK CI0XKHBIE A3(PUPHI IIIUIEPHUHA U BHICIIUX KapOOHOBBIX KUCIIOT.




XWUMUYECKHE CBOMCTBA KUPOB: TUAPUPOBAHUE, OKHUCICHHWE. ['MIOposin3, WIH OMBUICHUE,
KHPOB KaK CHoco0 MPOMBIIUIEHHOTO IOJYyYEHHsI COJIEH BBICIIMX KapOOHOBBIX KHCIOT.

MBI1a kak conn BbICIIMX KapOOHOBBIX KHCIOT

3.15

XUMUYECKHE CBOMCTBA IJIIOKO3bI: PEAKIUH C yYaCTHEM CIIMPTOBBIX U aJIbJICTHIHOM TPYII U
MOJIOYHOKHCII0e OposkeHue. IIpuMeHeHne TIIIOKO3bI, €€ 3HaueHHE B KU3IHEACATEIHOCTH
Oopranusma. Hucaxapunsr: caxaposa, MasbTO3a. BoccranaBnuparomue u
HEBOCCTaHaBIMBarolme aucaxapuiel. ['maponus aucaxapunos. Ilomucaxapuiel: Kpaxma,
riikored. CTpoeHHe MaKpoOMOJIEKYNl Kpaxmala, TJIMKOTeHa M LeJuTioyio3bl. dusndeckue
CBOMCTBAa KpaxMajla M ULEJUII0JIO3bl. XHMMHUYECKHE CBOMCTBA Kpaxmaja: THAPOJIu3,
KaueCTBEHHAs peaklus ¢ noJ0M. XUMHUYECKHE CBOMCTBA LIEJUTIOJIO3bI: THPOIIN3, TOTYYeHHE
3¢ upoB 1emo03el. [ToHsITHE 00 NCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, AllETATHBIN IIEITK)

3.16

AMUHBI. AMHMHBI KaK OpPraHMYE€CKHE OCHOBAHMS: PEaKLMU C BOJOHM, KUCIOTaMH, peaklus
ropeHus. AHMIMH KakK INpeACTaBUTE]b apOMAaTHYECKUX aMHUHOB. XHMMHYECKUE CBOHCTBA
aHWIMHA: B3aUMOJICHCTBUE C KUCIOTaMH, OpOMHOM BOJOM, okucieHue. [lomyuenue aMmuHoOB
ATKUIIMPOBAHUEM aMMHUAKa U BOCCTAHOBJIEHUEM HUTPOIPOU3BOJHBIX YIIIEBOAOPOIOB

3.17

AMUHOKHCIOTHL U OelKu. AMMHOKHUCIIOTHI Kak aM(OTEpHbIE OPraHMYECKUEe COEAMHEHUS.
OcHOBHbBIE aMUHOKHCIIOTHI, 0Opa3yromue 0enku. XuMU4YECKHe CBOWCTBA OEJIKOB: THIPOIIN3,
JieHaTypalus, KaueCTBEHHbIE (I[BETHbIE) PEAKLMU Ha OETIKU

3.18

CrpoeHre M CTpyKTypa IOJUMEPOB. 3aBUCHUMOCTb CBOWCTB IOJMMEPOB OT CTPOCHUS
MoJieKysl. OCHOBHBIE CHOCOOBI MOITYYEHUSI BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: peakluu
MOJIMMEPHU3aLMK U MONIKMKOHAeHcanuu. Kiaccudukanys BoIoKoH

3.19

WNnentudukanus opraHMYecKUX COeAMHEHHH. PeleHne SKCIepuMEHTANbHBIX 3a/ad Ha
pacro3HaBaHUE OPraHUYECKUX BEIIECTB

3.20

I'enermueckas CBA3b MCXKY KilaCCaMU OPraHNUYCCKUX COe)II/IHCHI/Iﬁ

XUMHUS U )KU3Hb

4.1

Xumus B HOBCG)IHCBHOI71 JKH3HU. HpaBI/IJ'Ia Oe3omacHoi pa6OTH C C€AKUMH, TOPHOYNMU U
TOKCHUYHBIMH BCUICCTBAMU, CPCACTBAMHA OBITOBOM XMMHUH

4.2

XumMug M 340pOBbE. XHUMHUS B MEIHMIMHE. XUMHS U CEJIbCKOE XO3AUCTBO. XHUMHS B
MIPOMBIIIJIEHHOCTH. XUMHS U DHEpPreTHKa: MPUPOJIHBIM M TMOMYTHBIH HEPTSHOM rasbl, MX
coctaB W wucnosb3zoBanue. CocrtaB HepTH U ee mepepaboTka (MPUPOIHBIE HCTOYHUKH
yTJIEBOIOPOIOB)

4.3

XuMus ¥ 9KOJOrus. XUMUYECKOE 3arps3HEHUE OKPYXKAlOLIEW Cpellbl U €ro MOCIEICTBUS.
Oxpana ruapocdepsbl, ToYBbl, aTMOC(hEpHI, PIIOPHI U (ayHbl OT XMMHUYECKOTO 3arps3HEHUS.
[Tpobnema 0TX010B ¥ TOOOYHBIX MPOAYKTOB. AJTbTepHATUBHbBIE HCTOYHUKH SHEPTUU

4.4

OOu1re npeacTaBiIeHUs] O MPOMBIIIJIEHHBIX CIIOcO0aX MONTyYeHUs] XMMUYECKUX BEIIeCTB (Ha
IpUMepe MPOU3BOJCTBA aMMHaKa, CEpHOM KHCIOTHI). UepHass M IBETHas METaJUTyprus.
Creki10 ¥ cHIIMKaTHas MPOMBIIUIEHHOCTh. [IpoMblnieHHas opranndeckas Xumus. CoIpbe A5
OpraHNYeCKON IPOMBIIUIEHHOCTH

Tunbl pacyeTHBIX 33724

5.1

PacueTsr macchl BE€IIECTBA UJIN o0BbeMa ra3os I10 HN3BCCTHOMY KOJMYCCTBY BCIICCTBA, MAacCCe




WK 00beMy OJHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEILIECTB

5.2 Pacuets! TemoBoro a¢dexra peakiun

5.3 PacueTsl 00beMHBIX OTHOIIIEHUI ra30B IIpU XUMHUYCCKUX PECAKIHAX

5.4 Pacuers maccwl (0OBe€Ma, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIMH, €CIU OJHO W3
BEILIECTB JIaHO B U30BITKE (MMEET IPUMECH )

55 Pacuets mMaccoBo# wiM OOBEMHOHM JOJM BBIXOJA IMPOJIYKTAa PEAKIHMH OT TEOPETHYECKH
BO3MOYKHOI'O

5.6 Pacuets! macchl (00beMa, KOJTMUYECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIH OJTHO U3 BEILECTB
JIaHO B BHJIE PAacTBOpA C ONPEAEICHHON MacCOBOM J10JIei PaCTBOPEHHOTO BEIIECTBA

5.7 Pacuetsl ¢ wucnonp3oBaHMEM MOHATUN '"MaccoBas nons", "MoJsgpHass KOHIEHTpauus',
"pacTBOPUMOCTD"

5.8 Haxoxxnenne momnekyssipHO (OpMysIbl OPraHHMYECKOrO BEIIECTBA MO €ro IUIOTHOCTH U
MacCCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB, MJIM MO MPOYKTaM CTOpaHUs

2. IINTAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

2.1. JUYHOCTHBIE PE3YJIbTATbBI

®I'OC COO ycranaBauBaeT TPeOOBAHUS K Pe3yIbTaTaM OCBOCHHS O0YYAIOIIUMICS TIPOTpaMM
cpenHero ooOmero oOpa3oBaHMsl (JIMYHOCTHBIM, METANpEAMETHBIM U HpeaMeTHbIM). HayuHo-
METOJINYECKOW OCHOBOM /1J1s1 pa3pabOTKH MJIaHUPYEMbIX PE3yIbTaTOB OCBOEHHS MPOrPAMM CPEIHETO
o01ero 00pa3oBaHus SBIAETCS CUCTEMHO-IEATETbHOCTHBINA MOAXO.

B COOTBETCTBHMM C CHCTEMHO-IESTEIbHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMs NpeaMeTa «XHMHUsS» Ha YPOBHE CpeIHEro oOIero oopa3oBaHUs BbIAEICHbI
CIIEAYIOIINE COCTABIISAIONIHUE:

OCO3HaHME OOYYaIOIIMMHUCSH POCCUMCKON TIpakJaHCKOW HWIACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BHUTHIO, CAMOCTOSITETFHOCTH M CAaMOOTIPEIEIICHUIO;

HAJIMYHE MOTUBAIUH K 00yUEHUIO;

[IEJICHATPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEXKIEHHH JIMYHOCTH Ha OCHOBE KITFOYEBBIX
LIEHHOCTEN ¥ UCTOPUUECKUX TPAAULIMIA 6a30BOM HAyKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIIMXCS PYKOBOJICTBOBaTbCS B CBOEH JEATEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAaMH, TMPUCYIIMMHU  LEJIOCTHOH CcHCTEME  XHMHYECKOTO
o0Opa3oBaHus;

HAJIMYME MPABOCO3HAHUS SKOJIOTUYECKON KYJIbTYPHl M CIOCOOHOCTU CTAaBUTH LIETTH U CTPOUTH
KU3HCHHBIC TUTAHBI.

JIM9HOCTHBIE PE3yIBTAaThl OCBOCHUS MPEIMETa « XUMHUS JOCTUTAIOTCS B €IUHCTBE YIeOHOH 1
BOCIIUTATEIILHONH JIEATEIBHOCTH B COOTBETCTBHM C TYMaHHCTUYECKHMH, COIHMOKYJIbTYPHBIMH,
ITyXOBHO-HPABCTBEHHBIMH IEHHOCTSIMA M HJICAIaMH POCCHICKOTO TPa)XIaHCKOTO OOIIeCcTBa,
NPUHATHIMU B OOIIECTBE HOPMAaMU U MpaBWJIAMH TOBEJCHHSA, CIOCOOCTBYIOUIMMH Ipolieccam
CaMOTIO3HaHUSl, CAMOPAa3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JIMYHOCTH O0yYaIOIIHUXCS.



JIMYHOCTHBIE pe3ynbTaThl OCBOCHUS MIPEIMETA «XUMHS» OTPAKAIOT CPOPMUPOBAHHOCTH OIBITA
MO3HABATEIPHON M TPAKTUYECKOW JEATeTbHOCTH OO0Yy4alommMxcs IO peaau3aldd TPUHSATHIX B
0011IeCTBE LIEHHOCTEH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOTO BOCIUTAHMS

OCO3HaHUs OOYYAIONUMUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U OOS3aHHOCTEH, YBaKCHUS K
3aKOHY U MPaBOIOPSIKY;

MPEACTABICHUS O COLMAIbHBIX HOpPMax MW MpaBWIaX MEXIMYHOCTHBIX OTHOIICHHH B
KOJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW IEATEIBHOCTH TPH CO3JaHUHM YYEOHBIX IPOCKTOB,
pelieHnr yueOHbBIX U MMO3HABATEIIBHBIX 33]1a4, BEITOJTHEHUH XUMUYECKIX YKCIIEPUMEHTOB;

CIOCOOHOCTHM TIOHUMATh U MIPUHUMATh MOTUBBI, HAMEPECHHSI, JIOTHKY W apTYMEHTBI IPYTUX MPU
aHaJIM3€e Pa3IMYHbIX BUJOB YI€OHOU NESTEIHHOCTH,

2) NaTPHOTHYECKOT0 BOCIIMTAHMS

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HaClIeJIUI0 OT€YECTBEHHON XHUMHH;

YBa)XEHHUA K MPOIIECCY TBOPUECTBA B 00JIACTH TEOPUU U MPAKTHUUECKOTO MPUMEHEHUS XUMHH,
OCO3HAHHUS TOTO, YTO JOCTHKCHHSI HAYKU €CTh Pe3yNbTaT UIUTEIbHBIX HAOIIOJACHUN, KPOIOTIUBBIX
AKCIIEPUMEHTATIbHBIX MIOMCKOB, ITOCTOSIHHOTO TPY/Aa YUEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIILHBIX MOTHBOB B TIOJYUYEHUH U TIOCIISAYIONIEM aHan3e HH(popMauu o
MEPEIOBBIX JOCTIKCHUSX COBPEMEHHOW OTCUECTBCHHOW XHMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, STUICCKOTO ITOBECHHS,

CIIOCOOHOCTH OLIEHHWBATh CUTYAallUW, CBA3aHHBIE C XMMHYECKHMH SIBICHUSMHU, U MPUHUMATH
OCO3HAHHBIE PEIICHUs, OPUECHTHPYSICh Ha MOPaTbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEJIEHHWE M TIOCTYNIKM CBOMX TOBApHUIIECH C MO3UIUI
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE TIOCIEICTBUN ITHX MOCTYIKOB;

4) popMupoOBaHMSA KYJIbTYPHI 310POBb:

MOHMMAaHUS IIEHHOCTEeHW 3J0poBOoro M Oe3omacHOro oOpa3a >KW3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DPU3HUYECKOMY U TICHXUIECKOMY 37I0POBbBIO;

coOJTr0IeHUsI TIPaBHIT 0€30TTaCHOTO 0OpaIlleHHs C BEIIECTBAMH B OBITY, TOBCEAHEBHOM KU3HU U
B TPYAOBOH JIEITEITLHOCTH;

MMOHUMAaHHUSI [ICHHOCTH MPaBUJI HHINBUYyaJbHOTO U KOJJIEKTUBHOTO 0€30MacHOTO MOBEICHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHHUS TIOCIHEACTBHUM W HENPUATUS BPEAHBIX TMPHUBBIYEK (YMOTPEONEHUsI aJKOTOs,
HApKOTHUKOB, KYPEHHUS);

5) TpyaoBOIro BoCIMTAHMSA:

KOMMYHHKATHBHOW  KOMITETEHTHOCTH B Y4eOHO-HCCIICIOBATEIILCKOW  JICSATCILHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUYECKOW U JPYTHUX BUIAX JCITCILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE B pEIICHWHM MPAKTHYCCKUX 3a7ad  CONHAIbHOU
HAMpPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUIECKOMY U3YUCHHIO MPOQECCHA Pa3IMYHOrO Poja, B TOM YHCIIE Ha OCHOBE
MIPUMEHEHHUS MTPEIMETHBIX 3HAHUH TI0 XUMHH;

YBXKEHHUS K TPYIY, JIOASIM TPYyJa U Pe3yJbTaTaM TPYAOBOM ESATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIMBUIYaTbHOW TPAEKTOPHH 00Opa3oBaHus, OymyIiei
npodeccun U peanu3anyy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX WHTEPECOB,
CIOCOOHOCTEH K XMMUHU, UHTEPECOB U MOTPEOHOCTEN 00I1IeCTBa;

6) 3K0JI0rMYEeCKOr0 BOCTIUTAHMS

HKOJIOTUYECKU 11€IeCO00pa3HOr0 OTHOUICHUS K TPUPOAE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emIie;

MOHUMAaHUS TJI00aIbHOIO XapakTepa SKOJIOTHYECKHUX IPOOJIeM, BIHSHUS SKOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COMATIBHOM CpEebl;

OCO3HaHUS HEOOXOJAMMOCTH HCIOJB30BAaHUS JIOCTIKEHUN XUMHHM Ui pPElIeHHs] BOIPOCOB
PaLMOHAIBHOTO IPUPOAOIIOIB30BAHNUS;

AKTUBHOT'O HENPUATHUSA JCUCTBUMN, IPUHOCSIIMX BPE OKPYKAOIIEH IPUPOIHOM CPENE, YMEHUs
MIPOTHO3UPOBATh HEOJATONPUATHBIE SKOJIOTMYECKHE IMOCIEACTBUS MPEANPHUHUMAEMBIX NEHCTBUN U
MpeA0TBpaIIATh UX;

HaJu4usl Pa3BUTOrO HKOJOTMYECKOTO MBIIUICHHS, HKOJOTMYECKON KYJIbTYphl, OIbITa
NEeATEIbHOCTH SKOJIOTMYECKOM HaIIPpaBJIEHHOCTH, YMEHHS PYKOBOJICTBOBATHCSI UMHU B [1I03HABATEIIBHOM,
KOMMYHHKATUBHOM UM COIIMAJIbHOM MpakTHKE, CIIOCOOHOCTH M YMEHHS AaKTUBHO IMPOTUBOCTOSTH
HIe0JIOrHU XeMohoouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHTHS
HayKH U OOILECTBEHHOM MTPaKTUKU;

MOHWMAHUS CHeMUUKA XUMHH KaK HAayKd, OCO3HaHus ¢ poiau B (opmMupoBaHUU
PaIMOHATIBLHOTO HAYYHOTO MBIIUICHHUSI, CO3/IaHUHU 1IEIOCTHOTO MPECTABICHUS 00 OKPY>KAIOLIEM MUPE
KaKk O €JAMHCTBE NPHUPOABl U YEJIOBEKa, B MO3HAHUM HPHUPOAHBIX 3aKOHOMEPHOCTEH M pELIECHUU
po0GsieM COXpaHEeHHsI IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B OCOOOH 3HAUMMOCTH XHWMHUHU JJs COBPEMEHHOM IMBUIM3AlMU: B €&
T'YMaHUCTHYECKOW HAIPABICHHOCTH M BaXHOW POIMU B CO3JIaHUU HOBOWM 0a3bl MaTepHaIbHOU
KYyJIbTYpPbl, PELIEHUU TJI00ATbHBIX MPOOJEM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
SHEPTeTUYECKOMN, MUIIEBOM U IKOJOTUUECKOW 0€30MaCHOCTH, B PA3BUTUU MEIUIIMHBI, 00eCIIeueHuN
YCIIOBUH YCIIEHIHOTO TPyAa U SKOJIOTMYECKU KOM(POPTHOM KU3HU KaXKA0T0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHOM  TIpaMOTHOCTHU: IOHMMAHMS  CYIIHOCTH  METOJOB  IO3HaHUS,
UCIONIb3YEMBIX B E€CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJB30BaTh MOJTy4aeMmble 3HAHUS JUIS
aHalM3a U OOBSICHEHUS SBICHUI OKPYXKAIOIIEr0 MUPA U MPOUCXOISAIIUX B HEM U3MEHEHUH, YMEHUS
JienaTh 00OCHOBAaHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M UMEIOUIMXCS JAHHBIX C IENBIO
MOJIyYEHUs1 JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIIOJIb30BaTh XMMHUUYECKHUE 3HAHUS JUIsl pellieHus MpodiieM B
peanbHBIX KU3HCHHBIX CUTYaIIHIX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATENbCKON JesITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMTPEPHIBHOMY 00pa30BaHUIO U cCaMOOOPAa30BaAHHIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO XUMHUU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTIMHU;

MHTepeca K 0COOEHHOCTSIM TpyJia B pa3InYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

2.2. METAIIPEJIMETHBIE PE3YJIbTATBI

MeTtanpeamMeTHble pe3yabTaThl OCBOGHUSI y4EOHOTO MpeaMeTa «XUMUs» Ha YPOBHE CPETHETO

o0mero 00pa3oBaHus BKIIFOYAIOT:



3HaUMMbIC I8 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMUXCSA  MEXKIUCIUIUTHHAPHBIE
(MeXIIpeIMeTHBIC) OO0IEHAYYHBIC TMOHSATHUS, OTPAKAIOIINE [IEIOCTHOCTh HAYYHOW KapTHHBI MUpa U
crenu(uKy METOJIOB TO3HAHMS, HCIOJIB3YEMBIX B €CTECTBEHHBIX HAayKax (Marepwisi, BEUIECTBO,
9HEprus, SBICHUE, POIECC, CHCTeMa, HaYYHBIN (haKT, MPUHIUI, THUIIOTEe3a, 3aKOHOMEPHOCTb, 3aKOH,
TEOpHsl, UCCIIEI0OBaHKE, HAOIIOICHUE, U3MEPEHHUE, IKCIICPUMEHT U JIpYTHe);

YHUBEpCaJbHbIe yueOHbIC ICHCTBUA (MO3HABaTEIbHbIC, KOMMYHUKATUBHBIC, PETYJISATHUBHBIC),
obecrieunBaronye (GopmupoBaHue (PyHKIIMOHAIBPHOW TPAMOTHOCTH W COLMAIBLHON KOMIICTCHITUU
00ydJaronumxcs;

CIOCOOHOCTD oOy4Jaronmxcs HCIOJIb30BAaTh OCBOEHHBIE MEXIUCITUTUTMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAIbHBIC yUeOHBIE ACHCTBUS B TIO3HABATEILHOW U COITMATLHOM
MIPaKTHUKE.

MertanpeaMeTHple  pe3yidbTaThl  OTPAKAIOT  OBIAJCHHE YHUBEPCAIBHBIMH  y4EOHBIMU
M03HABATEIFHBIMU, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMH JICHCTBUSMHU.

OBiajeHne YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMY 1€ CTBUSIMU:

1) 6a30BbIe JIOTHUYECKHE AeHCTBHS:

CaMOCTOSITENIbHO  (hOpPMYNHUpOBaTH W  aKTyaJU3UpOBaTh MpoOJieMy, BCECTOPOHHE €
paccMaTpuBarth;

OTIPECIIATH MU ISATEIPHOCTH, 3a/1aBast TapaMeTPhl K KPUTSPUHU UX JTOCTIIKEHUS, COOTHOCHUTH
PE3YIIbTATHI JEATEIILHOCTH C TTOCTABIICHHBIMHU IEIISIMH,

WCIIOJIb30BaTh IPH OCBOCHUM 3HAHUH NTPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJCIATH
XapaKTepHble MPU3HAKK TIOHATHW H  YCTAHABIMBATh WX  B3aWMOCBS3b,  HCIIOJIH30BATh
COOTBETCTBYIOIINE OHATUS ISl OOBSICHEHUS OTJIENbHBIX (DAKTOB U SBICHUIA;

BBIOMPATh OCHOBAHMSI M KPUTEPUH LTSI KJacCU(UKAITMU BEIIECCTB U XUMHUYECKUX PEaKIIHi;

yCTaHABIMBATh NPUYUHHO-CIIEICTBEHHBIE CBA3M MEXKIY U3Y4aeMbIMH SIBICHUSIMH,

CTPOUTH JIOTUYECKUE DPACCYKIEHUS (MHIYKTUBHBIC, NEAYKTUBHBIE, 10 AHAIOTHH), BBISBISTH
3aKOHOMEPHOCTH U TPOTHBOPEUMS] B PACCMATPUBAEMBIX SBICHUSX, (POPMYIHPOBATH BBIBOABI U
3aKJIFOYECHUS;

MPUMEHSITh B TPOIECCE TO3HAHMS, HUCIOIb3YeMble B XHMHU CUMBOJIMYCCKUE (3HAKOBBHIC)
MOJIeTTH, TIPeoOpa30BBIBATh MOJICIBHBIC MPEACTABICHHUS — XUMHUYSCKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHIecKas popmysa, ypaBHEHHE XUMUISCKOW pEaKIUy — MPU PEIICHUN YISOHBIX MTO3HABATEIBLHBIX
M TIPaKTUYECKHX 3a/lady, MPUMEHSATh HA3BaHHBIE MOJIENbHBIE MPEICTABICHUS 7S BbHISBICHUS
XapaKTEepPHBIX MPU3HAKOB N3Y4aeMbIX BEIIECTB M XUMUYECKHUX PEAKIIHIA.

2) 6azoBbIe HCCIeA0BaATEIbCKHE IeliCTBHS:

BIIa/IETh OCHOBAMHU METOJIOB HAYYHOT'O MTO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIUL;

dbopMyMpoBaTh MM W 3a7a4d  UCCIICJIOBAHWS, WCIOJIB30BaTh TIOCTABICHHBIE W
CaMOCTOSITEITEHO C(OPMYJTUPOBAHHBIC BOMPOCH B Ka4eCTBE MHCTPYMEHTA IMO3HAHUS W OCHOBBI IS
(hopMHUPOBaHHS TUTIOTE3HI TI0 TPOBEPKE MPABHILHOCTH BBHICKA3BIBAEMBIX CYXKICHHIA,

BIIQJICTh HABBIKAMH CaMOCTOSITEIBHOTO TUIAHUPOBAHWUS W IPOBEICHUS  YICHHUSCKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBAThH yMEHHUS HAONIO[aTh 3a XOJOM IMPOIECcCa, CaMOCTOSTEIHHO
MPOTHO3UPOBATh €ro pe3yibTar, ¢GOpMyIUpoBaTh OOOOMIEHUS U BBIBOJBI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YNbTATOB HCCIENOBAHUS, COCTABISATH OOOCHOBAHHBIM OTYET O MPOJEIAHHOMN
pabore;



pUOOPETATh OIBIT YIEHNYECKON MCCIIe0BAaTEIBCKON M MPOSKTHOM IESATEIbHOCTH, TPOSBIIATH
CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY IOMCKY METOJIOB PEIICHUS MPAaKTHYECKUX 3a/ad,
MPUMEHEHHIO PA3JINYHBIX METOI0B TIO3HAHUSL.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3IMYHBIX UCTOYHMKAX MH(POpMAIUK (HaydyHO-TIOMYJspHAs JTUTEpaTypa
XMMHYECKOTO COJEp)KaHUs, CIpPaBOYHbIE moOcoOms, pecypcsl VHTepHeTra), aHaIM3MPOBATH
MH(OPMAIHIO PA3TMYHBIX BUIOB U ()OPM NPEICTABICHUS, KPUTUUECKH OIIEHUBAThH €€ JOCTOBEPHOCTD
Y HENPOTUBOPEYUBOCTE;

(GbopMyIHpOBaTH 3ampochl M IPUMEHATh PA3IMYHbIE METOJIbl NPU IOHCKE U OTOOpe
nHpopMaIKY, HEOOXOJMMOI IS BBITIOJIHEHHUS YI€OHBIX 33a]a4 ONPEIeIEHHOTO THIIA;

npuoOpeTaTh OMNBIT HCHOJIB30BaHUSA HMH()OPMAITMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTHMAIbHYIO (OpMy MpencTaBieHUs WHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmbl, TaOIUII, PUCYHKHU U IPYTHUE);

UCIIOJIb30BAaTh HAYYHBIN S3bIK B KQUECTBE CPEACTBA MPHU paboTe ¢ XMMUYECKOH MH(POPMAIHEH:
NPUMEHATh MEXIpeaMeTHbIe ((DU3NYECKHe W MaTeMaTHYeCKHe) 3HAKM W CHMBOJBI, (HOpMyIbl,
ab0peBHaTypbl, HOMEHKIIATYPY;

MCIIOJIB30BATh M IPE0OPa30BHIBATH 3HAKOBO-CHUMBOJIMYECKHE CPEICTBA HATIISTHOCTH.

OgJaieHne YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMM e CTBUSIMU:

3aJaBaTh BOMPOCHI IO CYIIECTBY OOCYXIAaeMOW TeMbl B XOJ€ IHajiora W/WIH JUCKYCCHH,
BBICKa3bIBaTh UJICH, (OPMYIUPOBATH CBOM MPEIOKEHUSI OTHOCUTEIHHO BBITIOTHEHUS PEITI0KESHHOM
3a7a4u;

BBICTYNIAaTh C MPE3CHTALMCH pe3yiIbTaTOB IO3HABATEIbHOW JEATEIBHOCTH, IIOJyYSHHBIX
CaMOCTOSITENIHO MJIM COBMECTHO CO CBEPCTHHKAMU IIPH BBHITOJHEHUH XMMHYECKOTO SKCIEPUMEHTA,
MIPAKTUYECKOH paboOThl MO HCCIEI0BAaHUIO CBOICTB M3y4aeMbIX BEIIECTB, pealu3aluud y4eOHOro
npoekTa ¥ (QOpPMYJIUpOBaTh BBIBOABI IO pe3yibTaTaM IPOBEIEHHBIX HCCIEIOBaHUN MyTEM
COTJIaCOBAHUS MO3UIIMH B XOJI€ OOCYXK/IEHUS U 0OMEHa MHEHUSIMH.

Osiaienne yHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENTFHO TUIAHUPOBATh W OCYIIECTBISITH CBOIO IIO3HABATEIBHYIO JIEATEILHOCTH,
ompenenss e€ NeIW W 3a7add, KOHTPOJIUPOBATh W TIO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH
Ipe/ularaeéMblii  alrOpuT™M JI€HCTBUH MpHM BBINOJIHEHUM YYEOHBIX M HCCIIEIOBATENIbCKUX 3a/ad,
BbIOMpaTh Hambosiee 3PGEKTUBHBIN CIOCO0 UX pelIeHUs C Y4ETOM IMOIY4EHHUS HOBBIX 3HAaHUU O
BEIIECTBAX U XUMUYECKUX PEaKIMSIX;

OCYILIECTBISATH CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH HAa OCHOBE CAaMOAHAIN3a U CAMOOLIEHKH.

2.2.1. MEPEYEHb (KOAU®UKATOP) IPOBEPAEMBbIX
TPEBOBAHWI K METATIPEJIMETHBIM PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT'PAMMBI CPEJJTHEI'O OBIIET'O OBPA3OBAHUS

Kon [TpoBepsiembie TpeOOBaHUS K METANPEAMETHBIM PE3yJIbTaTaM OCBOSHHUSI OCHOBHOM
MIPOBEPSIEMOTO 00pazoBaTebHON MTPOTPaMMBbI CPEHETO 00IIETr0 00pa3oBaHUs
TpeOoBaHUS
1 Ilo3naeamenvhnvle ynHusepcanvHole yueoHsle oeiicmeusn (nanee - YYJ1)
11 ba3zosvie nocuueckue oeticmsus




111

YcTaHaBnuBaTh CYIIECTBEHHBI TPU3HAK WJIM OCHOBAHHS JJisi CpPaBHECHHS,
KJ1accuukanuu u 0000IICHUS

1.1.2 BEISBISTE 3aKOHOMEPHOCTH U IPOTHBOPEUHS B PACCMATPUBAEMBIX SIBIICHHUSX

113 CamocrosTenbHO (GOPMYIUPOBATh M aKTYAIM3UPOBATh MPOOJIEMyY, pacCMaTpPUBATh
€e BCECTOPOHHE;
OTIpEeACIATH 1IeNIU ACSITEIbHOCTH, 33/1aBaTh MapaMeTPhl U KPUTEPUU UX JOCTHIKEHUS

1.14 BHOCUTH KOpPPEKTHBBI B J€ATEIBHOCTH, OLEHUBATH COOTBETCTBUE DE3YJIbTATOB
I[eJISIM, OTIICHUBATh PUCKU MTOCIEACTBHM IS TEIHHOCTH

115 Pa3BuBaTh KpeaTUBHOE MBINIJICHUE TP PEIICHUH )KM3HEHHBIX MPOOJIeM

1.2 bazosvie uccnedosamenvckue oeticmeust

1.2.1 Bnagerp HaBbIKaMu y4eOHO-UCCIIEOBATEIBCKON ¥ TMPOCKTHON JNEATEIbHOCTH,
HaBbIKaMU pa3penieHust npooiem

1.2.2 OBiameHue BUIAMH JIEATEIBHOCTH TI0 TIOJYyYEHUIO HOBOTO 3HAHHS, €ro
UHTEpIpEeTaly, NpeoOpa3oBaHUI0 M NPUMEHEHUI0 B Pa3IUYHBIX Y4eOHBIX
CUTYAIUSAX, B TOM YHCJIC TIPH CO3JIaHUH YICOHBIX M COITUATBHBIX TPOCKTOB

1.2.3 dopMHUpOBaHUE HAYYHOTO THIA MBIIUICHUS, BIaJCHUE HAyYHON TEPMUHOJIOTHEH,
KITFOUEBBIMH ITOHSATUSIMU M METOIaMHU

1.24 BBISBISTE IPUYUHHO-CIICICTBEHHBIC CBSI3U U aKTyaJIM3UPOBATh 33729y, BBIIBUTATH
TUIOTE3y €€ pEelIeHUs, HAXOJUTh AapryMEHThl JUIs JO0Ka3aTelbCTBa CBOHUX
YTBEPKIACHUM, 3a/1aBaTh TApaMETPhl M KPUTCPUH PEIICHUS

1.25 AHanu3upoBaTh MOTYyYEHHBIC B XOJIE€ PELICHMs 3a/layll Pe3yJIbTaThl, KPUTUUECCKH
OIICHUBAThH UX JIOCTOBEPHOCTH, IIPOTHO3UPOBATh U3MECHEHUE B HOBBIX YCIIOBUSIX

1.2.6 YMeTh TEepeHOCUTh 3HAHUS B T[O3HABATEIbHYI0O M TPAKTUUYECKYI0 0O0JacTu
KHU3HEICATCIIEHOCTH,
yMETb UHTErPUPOBATh 3HAHUSA U3 PA3HBIX MPEIMETHBIX 001acTeH;
OCYIIIECTBIIATH IeJICHATIPABIICHHBIN ITOMCK TIEPEHOCA CPEJICTB U CIIOCOOOB JICHCTBHS
B Ipo(hecCHOHANBHYIO Cpey

1.2.7 CrnocoOHOCTh M TOTOBHOCTh K CAMOCTOATEIBHOMY TOMCKY METOIOB peIlleHUs
MPAKTUYECKUX 33J1a4, TPUMEHECHUIO Pa3IMYHbBIX METOJIOB ITO3HAHUS;
CTaBUTH U GOPMYTUPOBATH COOCTBEHHBIE 33/1a4U B 00pa30BaTEeNbHOMN NeTENbHOCTH
Y )KU3HCHHBIX CUTYAIIHSIX;
CTaBUTH MPOOIEMBI U 33]a4UH, TOMYCKAIOIINE aTbTePHATUBHBIC PEIICHUS;
BBIIBUTATh HOBBIC HJICH, TIPEJIaraTh OPUTHHAIBHBIC IOAXObI U PEIICHHUS,
pa3zpabaTeiBaTh IJIaH pEHICHHs MPOOJIEeMbl C YYETOM aHalIu3a HMMEIOIINUXCS
MaTepHUATBHBIX ¥ HEMaTEPHATLHBIX PECYpCOB

1.3 Paboma c ungpopmayueii

1.31 Bnagers HaBbIKaMu TONydeHUs WHGOPMAIMU W3 HCTOYHHKOB PA3HBIX THUIIOB,
CaMOCTOSITENTbHO ~ OCYIIECTBJIATh  IOWCK,  aHaJIW3, CHCTEMAaTH3aluI0 U
WHTEPIPETANNIO HHPOPMAIIMH Pa3INYHbIX BUIOB U (DOPM MpeacTaBICHUS

1.3.2 CoznaBaTh TEKCTHI B pa3iMyYHbIX (hopMaTax ¢ y4eTOM Ha3HaueHUs MHPOpMAIUH U
[[EIeBOM  ayTUTOPUHU, BBHIOMpas ONTHUMANbHYIO (OpMYy TpEICTaBICHHUS U
BH3YaJIM3aI[uu

1.3.3 OneHuBaTh JOCTOBEPHOCTh, JETMTHUMHOCTh HH(OpPMAIMH, €€ COOTBETCTBUE




IIPAaBOBBIM U MOPAJIbHO-3TUYECKUM HOPMaM

1.34 Hcnonp3oBatek cpencTBa HHOOPMAIIMOHHBIX ¥ KOMMYHHKAIIMOHHBIX TEXHOJIOTUH B
pelICHNH KOTHUTHUBHBIX, KOMMYHHKATHBHBIX M OPraHH3allMOHHBIX 33134 C
coOmoieHreM TpeOOBaHWW SPrOHOMHKH, TEXHHKH O€30IaCHOCTH, THTHCHBI,
pecypcocOepexeHusi, MPaBOBBIX W ATHYECKHX HOPM, HOPM HH(POPMAIMOHHOMN
0e30MacHOCTH

1.35 Brnaners HaBbIKAaMH pacrlo3HaBaHUS M 3alIUTHl MH(OpMaIK, WHPOPMALMOHHOMI
0€30MaCHOCTH JIMYHOCTH

2 Kommynuxamuenwvie YY/[
2.1 Obwenue

21.1 OcymiecTBIATh KOMMYHHKAIIMHM BO BCeX chepax KU3HU;
BJIAJICTh Pa3IMYHBIMHU CITIOCOOAMU OOILIEHHS U B3aUMOJICHCTBUS

2.1.2 Pa3BepHyTO ¥ JOrHYHO M3JIaraTh CBOIO TOUYKY 3PEHHS C UCIIOJIB30BAHNUEM SI3BIKOBBIX
Cpe/ICTB

2.1.3 AprymMeHTHpOBaHHO BECTHU JAUAJIOT

3 Pecynamuenvie YY)

3.1 Camoopeanuzayus

3.11 CaMOCTOATEIbHO ~ OCYIIECTBIISATh [1O3HABATEIbHYIO J€ATEIbHOCTh, BBISBIATH
poOJIeMbl, CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIE 3a7auyd B 00pa30BaTEIbHOM
NESITeTbHOCTH U )KU3HEHHBIX CUTYAIHSIX;

J1aBaTh OLICHKY HOBBIM CHTYallUsIM

3.1.2 CaMOCTOATENBHO COCTABIATH IUIAH PEUICHUS MPOOJIEMBI C yYETOM HMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXHOCTEH U MPEANIOYTEHUH;

JeTlaTh OCO3HAaHHBIA BBIOOP, apryMEHTHPOBATH €r0, OpaTh OTBETCTBEHHOCTH 3a
peleHue;

OLIEHUBATh MIPHOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMHMPOBAHUIO U MPOSBICHUIO IIMPOKOH 3pYyAMLIHMU B Pa3HbBIX
o0nacTax 3HaHUN

3.2 Camokonmpone

3.2.1 JlaBaTh OIIGHKY HOBBIM CHUTYallMsIM, BHOCHTb KOPPEKTHUBBI B JI€ATEIIBHOCTB,
OLIEHUBATh COOTBETCTBUE PE3YJILTATOB IIEIISIM

3.2.2 Bnagers HaBbIKaMU TO3HaBATEIbHOW pe(iEKCHM KaK OCO3HAHHS COBEpIIAEMBIX
JeUCTBUI M MBICIMTENbHBIX MPOLIECCOB, X PE3YJIbTATOB U OCHOBAHUIA,
WCTIOJB30BaTh TPHEMBI Pe(IEKCUN Ui OLEHKH CUTYaIlMH, BBIOOpa BEPHOTO
peleHus;

YMETh OLIEHUBATh PHCKH U CBOEBPEMEHHO MPUHUMATD PEUICHHUS TI0 UX CHIDKEHHIO

3.3 OMmoyuoHanb bl UHMENIeKmM, NPEONnoaazarwuli ChHoOpMUpOBAHHOCb:

CaMOpEryJIMPOBAaHUSA, BKIIOYAIOIIETO CAMOKOHTpPOJb, YMEHUE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ TIOBEICHHE, CIIOCOOHOCTh aJalnTUPOBAThCA K
OMOIMOHAJIBHBIM U3MCHCHUSIM U HpOSIBJ'IfITI) FI/I6KOCTI), 6I)ITI) OTKpI)ITI)IM HOBOMy;
BHYTPEHHEN MOTHBALIMH, BKJIKOYAOIIEN CTPEMIICHUE K JJOCTUKEHHUIO LIEJIA U YCIIEXY,
OIITUMU3M, WHUIIMATUBHOCTD, yMeHI/Ie ﬂeﬁCTBOBaTB, UCcxonas n3 CBOHX
BO3MOXKHOCTEH




1.3. IPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh MPEACTABICHUN O XWMHUYECKOW COCTaBISIONICH €CTeCTBEHHO-HAYYHON
KapTUHbl MMpa, POJM XUMHHM B IIO3HAHUU SIBIEHUH NpUPOAbI, B (OPMHUPOBAHUU MBILUICHUS U
KYJIBTYpBI JINYHOCTH, €€ (PYHKIIMOHAIBHOM IPaMOTHOCTH, HEOOXOAUMOM IS peLIeHUs IPAKTUYECKUX
3aJa4 ¥ 9KOJIOTHYeCKH 000CHOBAHHOT'O OTHOIIEHUS K CBOEMY 37I0POBBIO U MPUPOAHOM Cpefe;

BJIQJICHAE CHCTEMOM XMMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAralOIINE IOHATHUS
(XMMHYECKUII  DJIEMEHT, aTroM, OJJIEKTpOHHAs OO0OJOYKAa aTroma, MOJIEKyJla, BaJIEHTHOCTD,
AJIEKTPOOTPHUIIATEIbHOCTD, XUMUYECKast CBS3b, CTPYKTYpHas popmyiia (pa3BEpHyTas U COKpalIEHHAas),
MOJIb, MOJISIPHAsI Macca, MOJIAPHBIN 00BEM, YIIIEPOIHBIN CKeNeT, PYHKIMOHAIbHAS TPyIINa, pajnuKal,
H30MEpUsl, U30MEPBL, TOMOJIOTUYECKHUN Psifl, TOMOJIOTH, YIJII€BOJAOPOIbI, KUCIOPO U a30TCOAEp KAILHE
COEZIMHEHUS, MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCTUHEHHUS); TEOPUU
U 33aKOHBI (TEOpUs CTPOCHMs opraHuyeckux Bewiects A. M. byTiepoBa, 3aKOH COXpaHEHUS] MacChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKHUN A3bIK XMMHUU; MUPOBO33PEHUYECKHUE 3HAHUS, JISXKALIHE B
OCHOBE IIOHUMAaHUs IPUUYUHHOCTH U CUCTEMHOCTH XUMHUECKUX SIBIICHUH, (PakTOJIOrnYecKre CBEACHUS
0 CBOICTBax, cOCTaBe, MOJTYYCHWH M O€30IaCHOM HCIIOJIB30BAaHUM BAXHEUIIMX OPTaHUYECKUX
BELIECTB B OBITY M MPAKTUYECKOM J1EATEIbHOCTH YEI0BEKA,

c(OPMHPOBAHHOCTh YMEHUU BBISBIATH XapaKTEpHbIC NMPU3HAKU MOHSATHH, YCTaHABIMBATH MX
B3aUMOCBSA3b, HCIIOJIIB30BaTh COOTBETCTBYIOIIME IOHATHS IIPU ONMCAHUM COCTaBa, CTPOCHUSA H
IIPEBPALICHUI OPraHNYECKUX COCINHEHUN;

C(OPMHPOBAHHOCTh YMEHMH HCIIOJIB30BaTh XMMHUYECKYI0 CHMBOJIUKY [UI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpalEHHON) (HOpMya OpraHMYECKUX BEIIECTB U
YPAaBHEHUI XUMHYECKUX pPEaKLMH, M3rOTaBIMBAaThb MOJAEIN MOJIEKYJ OPraHMYECKHX BEILECTB IS
WJUTFOCTPALUU UX XUMUYECKOTO U IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OpPMUPOBAHHOCTh YMEHHMM yCTaHABIMBATh MPUHAIICKHOCTh H3YYEHHBIX OPraHUYECKUX
BELIECTB 110 UX COCTaBYy U CTPOEHUIO K OMPEEIEHHOMY KJIacCy/Tpymie cCoeAMHEHUH (YriIeBOJOPOAbI,
KHCIIOPOJI M a30TCOJAEpIKAIllUe COEAUHEHMsI, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMsI), /1aBaTb WM
Ha3BaHMs 1o cuctemarnyeckoil HomeHnkiarype (IUPAC), a Takke npuBOIUTh TPUBUAIBHbBIE HA3BaHUS
OTIENbHBIX OPraHMYECKHUX BEIIECTB (ITUJICH, NPONWIEH, AleTUIIEH, STHWICHIVINKOJb, IJIMLEPUH,
¢benon, popmanbaeru, aleTanbIeru]], MypaBbUHas KUCIO0Ta, YKCYCHask KUCIIOTa, OJICMHOBAs KUCIIOTa,
CTeapHHOBAasl KMCIIOTA, IIII0K03a, (PYyKTO3a, KpaxMmall, LIeJUII0J103a, TIUIHH);

C(OPMHUPOBAHHOCTh yMEHHUS OIpPENeNATh BUABl XUMHUYECKOM CBA3M B OpPraHMYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHUS IPUMEHSATH MOJIO0KEHHS TEOPUU CTPOSHHSI OPraHUYECKUX BEIIECTB
A. M. ByrnepoBa st 00bsICHEHUST 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTAaBa M CTPOSHUS; 3aKOH
COXpaHEHUs MaCChl BEUIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKkTepu30BaTh COCTaB, CTPOCHHUE, (PU3UUECKUE U XUMUYECKHE
CBOMCTBAa TUIMYHBIX IPEICTaBUTENIEH Pa3IMUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, J3TaH,
STHUJICH, TMPOMNWIEH, aleTwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH30i1, MeTaHON], 3TaHOI,
STUJICHIJIMKOJb, TIUIEpUH, (eHoN, aleTalblerua, MypaBbHHAas W YKCYCHas KHCJIOTHI, TJIIOKO3a,
Kpaxmall, eJUTI0J103a, aMUHOYKCYCHasl KUCIIOTA), WITFIOCTPUPOBATh T€HETHUECKYIO CBSI3b MKy HUMU
YpaBHEHUSIMH COOTBETCTBYIOIINX XUMUUYECKUX PEAKIU C UCIIOIb30BAHUEM CTPYKTYPHBIX (POPMYII;



C(OPMHUPOBAHHOCTb YMEHHS XapaKTE€PHU30BaTh MCTOUHUKHU YIJIEBOAOPOAHOTO ChIPbs (HEPTBH,
NPUPOJHBIN Tra3, Yroib), CIOCOOBI MX NEpepadOTKM U TNPAKTHUYECKOE MPUMEHEHHE MPOAYKTOB
nepepadboTKu;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAUTH BBIYMCICHUS 10 XUMHUYECKUM YpaBHEHHMSM (Macchl,
00bEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA MM MPOJYKTA PEAKIMH 10 U3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOT'O U3 UCXO/HBIX BEILECTB UM IIPOAYKTOB PEAKIIUHN);

c(OPMHUPOBAHHOCTb YMEHHUH BIaleTh CUCTEMON 3HAaHUN 00 OCHOBHBIX METOJaX Hay4HOIO
[IO3HAHUS, UCIIOJIb3YEMBIX B XMMHUHU IPU U3YYEHUH BELIECTB U XUMMUYECKUX SIBICHUH (HaOJt0aeHMUE,
U3MEpEeHue, HKCIEPUMEHT, MOJAEIMPOBAHUE), UCIIOJIb30BaTh CUCTEMHBbIE XMMHUYECKHUE 3HAHUS UL
IIPUHATUS PELIECHUN B KOHKPETHBIX >KM3HECHHBIX CUTYallMsX, CBS3aHHBIX C BEIIECTBAMU U HX
IIPUMEHEHHEM;

c(hOpPMUPOBAHHOCTh YMEHUU COOJOJATh TpPaBHJA MOJIb30BAHUS XUMHUYECKOW IOCYI0H U
na00opaTOpPHBIM 00OPYAOBAaHHEM, a TAaK)Ke MpaBHUia OOpalleHHs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHSAMH 110 BBIIOJHEHUIO J1a00PaTOPHBIX XUMUUECKUX OIBITOB;

C(OPMHPOBAHHOCTh YMEHHUI MJAHUPOBATh M  BBINOJHATE XMMHUYECKUH HKCIEPUMEHT
(mpeBpalleHusl OpraHUYEeCKUX BELIECTB IPU HArpeBaHWH, MOJY4YEHUE STHJICHA M U3YyYCHHE €ro
CBOWCTB, KaYECTBEHHbIE PEaKIMM OPraHWYECKHUX BELIECTB, JIeHATypalusi OCJIKOB MpU HarpeBaHHH,
[[BETHBIE PEAKIUU OCIIKOB) B COOTBETCTBUU C MPABHJIAMH TEXHHKH OE€30MIACHOCTH MPHU OOpaIeHUH C
BEUIECTBAMM U JIJAOOpPaTOpPHBIM  O0OpPYJIOBAaHUEM, NPEIACTABISATH PE3YJIbTaThl XHUMHUYECKOTO
SKCIEpUMEHTa B (JOpME 3aIMCH YPABHEHUI COOTBETCTBYIOIIUX PEAKIUil M (POPMYIHPOBATH BBHIBOJIBI
Ha OCHOBE 3THUX PE3YJIbTATOB;

C(OPMHUPOBAHHOCT, YMEHUH KPUTHUYECKH aHAJIM3UPOBATh XUMHUECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MH(pOopManuu, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIIOaTh MIPaBUiIa SKOJIOIMYECKH 11€JeCO00pa3HOro MOBEACHUS
B OBITY U TPYJOBOH J€ATEIBHOCTH B IIENIAX COXPAHEHHsI CBOETO 370POBbsl M OKPY’KaIOIIeH MPUPOIHOM
Cpelbl, OCO3HABATh OIACHOCTH BO3ICHCTBUSA HA YXUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BelIeCcTB, MoHuMas cmbica mnokazatens [IJIK, mosicHsaTh Ha mpumepax crnocoObl YMEHBIIEHHS U
MPEAOTBPALLEHUS UX BPEAHOTO BO3ACHCTBUS HA OPTraHN3M YEJIOBEKA;

U1 00y4aroIIMXCs C OrPaHUYEHHBIMU BO3MOKHOCTSIMU 3/10pPOBbS: YMEHUE IPUMEHSTh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XMMHUECKUX SIBICHUN;

JUIS CIENbIX M CIa0OBUIAIMX OOYYaroIUXCs: YMEHHME HCIOJIb30BaTh PEIbePHO-TOUECUHYIO
cucremy o0o3HaueHui JI. bpaiins 11t 3anucu Xxumuueckux Gopmy.

11 KITACC

[IpeameTHBIC pe3yabTaThl OCBOEHUS Kypca «O01as 1 HeopraHudeckasi XUMHUsI OTPaXKaloT:

c(hOpPMHUPOBAHHOCTh TMPEJCTABICHUNA: O XHMHUYECKOW COCTABJISIONICH €CTECTBEHHO-HAYyYHOM
KapTUHBl MHPA, POJIM XUMHH B TIO3HAHWUHU SIBICHHH TPHUPOJLI, B (POPMUPOBAHWUU MBIIUICHUS W
KYJIBTYPHI JITUHOCTH, €€ (yHKITMOHATHHOU TPAMOTHOCTH, HEOOXOAMMOM JIJISl PEIICHUS MPAKTHIECKUX
3a/1a4 ¥ HKOJIOTHYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U TIPUPOJTHOM Cperie;

BJIAJICHUE CHUCTEMOM XMUMHYECKHX 3HAHUM, KOTOPAsl BKJIIOYAET: OCHOBOIIOJIATAOIINE MTOHATHUS
(XMMHYECKUI AJIEMEHT, aTOM, M30TOI, S-, P-, 0- AJIEKTPOHHBIE OPOMTAIM aTOMOB, MOH, MOJICKYJIa,
MOJIb, MOJISIPHBIH 00BEM, BaTIEHTHOCTb, NIEKTPOOTPUIIATETHHOCTh, CTETICHh OKUCIICHHUS, XUMUYECKast
CBs3b (KOBaJIeHTHAs, WOHHAs, METAJUIMYECKasi, BOJIOPOJHAs), KPUCTAUIMYECKAsl PEmIETKa, THIIbI
XMMHYECKUX PEAKIUI, pACTBOP, JIEKTPOIUTHI, HEATEKTPOIUTHI, ANEKTPOIUTHYECKAS TUCCOLIMAINA,



OKHCIIUTEIb, BOCCTAHOBUTENb, CKOPOCTh XUMUUECKOHN pEaKIMH, XUMUUYECKOE PABHOBECHE); TEOPUU U
3aKOHBI (TEOPUS AIEKTPOIUTUUYECKON qrcconuanum, nepuoanueckuii 3akol /1. 1. Menzaeneesa, 3akoH
COXPAaHEHHs MacChl BELIECTB, 3aKOH COXPAaHEHUs M NPEBPAIICHUS SHEPIMM IpPU XUMUYECKUX
peaxkuusix), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM S3bIK XMMHUH, MUPOBO33pEHUECKHE 3HAHNUS, JIeXKAILNE B
OCHOBE IIOHUMAaHUS IPUYUHHOCTH U CHCTEMHOCTH XUMHUYECKUX SIBIICHUM, (PaKTOJIOTHYEeCKHE CBEACHUS
O CBOWCTBax, COCTaBe, MOJIYYEHUU M OE30IIaCHOM HCIOJIb30BAHMU Ba)KHEHIINX HEOPraHUYECKUX
BEIIECTB B ObITY U IPAKTUYECKOH J1eATEIbHOCTH YEIIOBEKa,

C(OPMHUPOBAHHOCTb YMEHUI BBIABIATH XapaKTEpHbIe NMPU3HAKU MOHATHH, YCTaHABIMBATH UX
B3aMMOCBSA3b, UCIIOIb30BaTh COOTBETCTBYIOIIUE MOHATHUS IIPU ONIMCAHUKM HEOPTaHUYECKUX BEILECTB U
UX IPEBPALLECHUN;

c(OpPMHPOBAHHOCTH YMEHUH UCTIOIB30BATH XUMUYECKYIO CHMBOJIUKY JIJIs1 COCTaBIEHUS (hOpMYIT
BEUIECTB M YPAaBHEHMM XUMHUYECKMX peakuuil, cucremarnueckyro HomeHkinarypy (IUPAC) u
TPUBHAJIbHbIE HA3BaHUS OTIEJIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHbIil ra3, yIJIEKUCIbI ras,
aMMMaK, raiéHas U3BeCTh, Heral€Has U3BeCTb, UThEBAs COJia, MUPUT U JPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHH OINpenensTh BAJIEHTHOCTb U CTENEHb OKUCICHHSI XUMHUYECKHX
3JIEMEHTOB B COEJMHEHUSAX PA3IMYHOIO COCTaBa, BHJ XMMHMUYECKOW CBs3M (KOBaJIEHTHAas, MOHHa,
MeTaJUIMYecKas, BOJOPOJHAs) B COCIMHEHMSX, TUI KPUCTALIMYECKOW pPEMETKH KOHKPETHOIO
BelIeCcTBa (ATOMHAs, MOJIEKYJISIpHAs, MOHHAs, METAJUIMUECKast), XapaKTep Cpelibl B BOJHBIX pacTBOPax
HEOPraHWYECKUX COEAUHEHUI;

c(OpPMHPOBAHHOCTH YMEHUH YCTAHABIMBATH IPUHAIIC)KHOCTh HEOPTaHUIECKHUX BEIIECTB IO X
COCTaBY K OIIpeIeIEHHOMY KIIacCy/TpYIIe COSMHEHNH (IIPOCThIE BEIECTBA — METAJIBI K HEMETAJLTHI,
OKCH/[Ibl, OCHOBAHUS, KUCIOThI, aM(pOTEpHbIE THIPOKCHUIbI, COJIH);

c(OpMHPOBAHHOCTh YMEHUH PacKpbIBaTh CMbICI Nlepuoguueckoro 3akona /. . MenneneeBa u
J€MOHCTPHPOBATh €r0 CUCTEMATU3UPYIOILYI0, 00BACHUTEIbHYIO M IPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepPH30BATh AJIEKTPOHHOE CTPOECHUE aTOMOB XMMMYECKHX
aneMeHToB 1-4 nepuonos Ilepnoanueckoit cucreMsl xumudeckux sneMeHToB [I. M. Menneneesa,
UCIIONIB3YS TIOHSTHS «S-, P-, O-3JIEKTPOHHBIE OPOUTAIM», «IHEPreTUYECKUE YPOBHU», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XMMHUYECKUX IJIEMEHTOB M HUX COEAMHEHUH MO MepHojaMm U
rpynmaMm [lepuoanueckoil cucteMsl XUMUYECKHX dIeMeHTOB []. 1. Menneneesa;

c(OpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh (OMUCHIBATH) OOLIME XMMHUYECKHE CBOMCTBA
HEOPraHWYECKUX BELIECTB PA3JIMYHbIX KJIACCOB, IOATBEPKAATh CYLIIECTBOBAHUE I€HETUUECKOMN CBA3H
MEX/y HEOPraHM4YEeCKMMH BEIECTBAMHM C IOMOULIBIO YPaBHEHHIl COOTBETCTBYIOIIMX XHMHUYECKUX
peakuuii;

c(OPMHUPOBAHHOCTh YMEHHUS KJIACCU(PHUIMPOBATE XHMHUYECKHE PEAKUUH [0 Pa3IHuHbIM
MpU3HaKaM (YHCIy M COCTaBY PEarupyrolIuX BEIIECTB, TEIUIOBOMY 3()(eKTy peaklunu, U3MEHEHUIO
CTETIeHEeW OKUCIICHUS IEMEHTOB, 00pPaTUMOCTH PEaKIMH, YIaCTHIO KaTaanu3aTopa);

c(OpPMUPOBAHHOCTh YMEHUH COCTaBJIATh YPAaBHEHHs peakUUd Pa3IMYHBIX TUIIOB, MOJHBIE U
COKpalIEHHbIE YPaBHEHUS peaKlMii HOHHOTO 0OMEeHa, YUUTHIBasl YCIOBUS, PU KOTOPBIX 3TU PEAKINH
UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTH YMEHHH MPOBOJIUTH PEAKIMHU, MMOATBEPKIAIOIINE KauyeCTBEHHBIH COCTaB
Pa3IMYHBIX HEOPTaHUYECKUX BELIECTB, PACIIO3HABATh OIBITHBIM IYTEM HOHBI, IPUCYTCTBYIOIINE B
BOJHBIX paCTBOpPaX HEOPraHMUECKUX BEILIECTB;

c(OpPMUPOBAHHOCTh YMEHUH pacKpbIBaThb CYIIHOCTh OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX
peaxkuuii MoCpeICTBOM COCTaBJICHHUSI AJIEKTPOHHOTO OaiaHca 3TUX PEaKIIMii;



c(OpPMUPOBAHHOCTh YMEHUN OOBICHATH 3aBHCHUMOCTH CKOPOCTH XHUMHYECKOW pEeakIuud OT
Pa3IUYHBIX (PaKTOPOB; XapaKTep CMEIICHHS] XHMHYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT BHEIITHETO
BozaeictBus (mpuniun Jle [larense);

c(hOPMUPOBAHHOCTh YMECHHH XapaKTEPH30BaTh XMMHUYECKHUE TPOIIECCHI, JECKAIINE B OCHOBE
MPOMBIIIJICHHOTO  TOJIYYeHUsI CEPHOM KHCIOThI, aMMHaka, a Takke CHOPMUPOBAHHOCTH
npejacTaBieHuii 00 OOIMMX Hay4HbIX NPUHLHUIAX M SKOJOTHYECKHX MpoljemMax XHUMHUYECKOTO
MIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHHI MTPOBOAUTH BBHIUUCICHHS C HCIOIb30BAHUEM MOHSITHS «MaccoBast
JI0JIsl BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOIIEHUWN Ta30B MPH XUMHUYECKUX PEAKIUAX, MACCHI
BEIIECTBA MM 00bEMaA ra3oB M0 M3BECTHOMY KOJHMUYECTBY BEIIECTBA, Macce MM 00bEMY OIHOTO U3
Yy4YaCTBYIOIIMX B PEAaKIMH BELIECTB, TEIUIOBOTO 3((eKTa peakuud Ha OCHOBE 3aKOHOB COXPaHEHUS
MacChl BEUIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHUH;

c(OpPMUPOBAHHOCTh YMEHUU COONIOJATh TpPaBHJA TMOJB30BAHUS XUMHUYECKOW IOCYJIOW H
nabopaTopHbIM 000pyAOBaHUEM, a TaKXe MpaBuia OOpallleHUs C BEUIECTBAMH B COOTBETCTBUU C
WHCTPYKUHUSMU MO BBIOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OIBITOB;

chOpPMUPOBAHHOCTh YMEHUN I[UJIAHUPOBATh M  BBIOJHATH XUMHYECKHH OSKCIEPUMEHT
(paznoskeHue MepoKCcHaa BOJIOPOAA B MPUCYTCTBUM KaTalau3aTopa, ONpeAelieHHe Cpellbl pacTBOPOB
BEIIECTB C IMOMOIIBI0 YHUBEPCATHLHOTO HHIUKATOPA, BIHUSHHUE PAa3IMYHBIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEaKIU, PEaKIIMid HOHHOTO OOMEHA, KaueCTBEHHBIC PEaKIMK Ha Cylb(ar-, KapOoHAT- U
XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, pEIIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMaM «MeTauibl» u
«Hemeramibi») B COOTBETCTBHH C MPABUIIAMH TEXHUKU 0€30MACHOCTH MPU OOPAIICHUH C BEIECTBAMHU
1 71a00paTOPHBIM 000PYAOBAHUEM, IPECTABIATH PE3YJIbTaThl XUMUYECKOTO dKCIIEpUMEHTa B (hopme
3alMCH YpPaBHEHHHM COOTBETCTBYIOIIMX peakiuil U (OpMyIUpOBaTh BBIBOABI HA OCHOBE STHUX
PE3yIbTATOB;

chOpPMUPOBAHHOCTh YMEHHH KPUTHUECKH AaHATM3UPOBATh XHMHUYECKYI0 HH(OpMaIIHIo,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOI KOMMYHUKaUU, THTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTb YMEHHM COOJIOIATh MTPaBUiIa YKOJIOTHYECKHU 11€71eCO00Pa3HOT0 MOBEICHHUS
B OBITY M TPYIOBOH JIESITEIIBHOCTHU B IEJISIX COXPAHEHUS CBOETO 3/I0POBBS 1 OKPY>KAIOIICH MPUPOTHON
Cpelibl, 0CO3HABATh OMACHOCTH BO3/ICHCTBHS Ha )KMUBBIE OPTaHU3MBI ONIPECIIEHHBIX BEIIECTB, TOHNMAs
cmpicn mokazarens [1JIK, mosicHaTe Ha mpumepax crocoObl YMEHBIIEHUS W TPEAOTBpAIICHUS WX
BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YEJIOBEKa;

JUIsE O0y4aroNINXCs ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMU 37I0POBbsI: YMEHUE MPUMEHATh 3HAHUS
00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBICHUN;

JUIS CJETBIX U CHA0OBUIMMIMX OOYYAIOIIMXCSA: YMEHHE HCIONb30BaTh pelibe(HO-TOUEUHYIO
cucteMy obo3nauenuit JI. bpaiins mis 3anucu XuMudeckux Gopmy.

1.3.1. MPOBEPSIEMBIE TPEFOBAHU S K PE3YJIBTATAM OCBOEHUSI OCHOBHOM
OBPA3OBATEJIbHOM ITPOT PAMMBbBI

10 KIIACC
Kon [TpoBepsiemble IpeIMETHBIE PE3yIbTaThl OCBOEHHS OCHOBHOM 00pa3oBaTeIbHON
IIPOBEPSIEMOTO IpOTrpaMMBbl CpeTHEro 001ero 00pa3oBaHus
pe3yabTara




TeopeTnyeckre OCHOBBI OPraHMYECKON XUMHH

1.1

CdhopMHUpPOBaHHOCTH MPEACTABICHUN O XMMHUYECKON COCTABJISAIONICH €CTECTBEHHOHAYYHON
KapTUHBI MUPa, POJIU XUMHUU B TTO3HAHUU SIBJICHHA PUPOABI, B GOPMUPOBAHUH MBIIIIJICHHS
U KYJIBTYpBl JIMYHOCTH, €€ (HYHKIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM i pelIeHUs
MPAKTUYECKHUX 337a9 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOIHOH cpese

1.2

Brnagenune cucremoil XMMHMYECKMX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIOJIArarolue
MOHATUA (MOJIEKYJa, BAJICHTHOCTb, 3JEKTPOOTPULIATEIBbHOCTb, CTENEHb OKUCICHUS,
XUMHUYECKas CBS3b, MOJb, MOJISIpHAs Macca, MOJISIPHBIM 00beM, YIJIEPOJIHBIM CKelerT,
(GyHKIIMOHATBHAS TPYIITA, PAAUKAI, U30MEPUs, H30MEPbI, TOMOJIOTUYECKUH PsiJl, TOMOJIOTH,
YTIEBOAOPOABI, KHCIOPOA- U a30TCOAEpkalllie COCAUHEHHUs, OUOJIOTUYECKH AKTHBHbBIC
BemecTBa (YrJICBOJBI, JKHPBI, OCIKH), MOHOMEp, TOJUMEpP, CTPYKTYpHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHUs1); TEOPUU U 3aKOHBI (TEOPHUS XUMHYECKOIO CTPOCHHUS
opranundeckux BeniectB A.M. byTiepoBa), 3akOHOMEPHOCTH, CHMBOJIMYECKUN S3bIK XUMUH,
(dakTonoruueckue CBEIEHUsT O CBOICTBaX, COCTaBe, IMOJYYeHHUH U 0Oe30MacHOM
WCIIOB30BAHUM BAXKHEUIIMX HEOPTraHWYECKUX W OPraHWYECKUX BEIIECTB B OBITY U
MPAaKTUYECKOU EATEIbHOCTH YEJI0BEKa

1.3

CdopmrpoBaHHOCTh YMEHUN BBISBIISITh XapaKT€pHbIE IPU3HAKU MOHSATUM, YCTAaHABINBATh
X B3aUMOCBS3b, HUCIIOJIB30BaTh COOTBETCTBYIOIIME IIOHATHSA INPU OIMCAHUM COCTAaBa,
CTPOCHMS U NIPEBPALLEHUI OPraHNYECKUX COCINHEHUN

1.4

c(hOPMUPOBAHHOCTh YMEHUH WCIIOIB30BAaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BepHYTOM, COKpalleHHOW) (HOpMysT OpraHUYecKUX
BCIIECTB W ypPaBHEHUH XHUMHUYECKUX pEaKIMi, W3rOTAaBIMBATh MOJEIH MOJEKYI
OpPraHMYECKUX BEIIECTB JUIS WJUIIOCTPAIMM HMX XHMHYECKOTO M MPOCTPAHCTBEHHOIO
CTpOEHUS

1.5

CdopmupoBaHHOCTh YMEHUN YCTaHABIMBATH MPUHAUIEKHOCTh N3YUYEHHBIX OPraHUYEeCKUX
BEIIECTB M0 MX COCTaBY M CTPOEHHUIO K ONpEAETICHHOMY Kiaccy (Tpymie) COearHEHH
(YrieBomopoJpl, KHCIOPOA M a30TCOAEp)KALlMe COECIUHEHHUS, BBICOKOMOJIEKYIISPHBIE
COEIMHEHUS), 1aBaTh UM Ha3BaHU 10 cucteMaruieckoil Homenkinatype (IUPAC)

1.5

ChopMupOBaHHOCTb YMEHMSI ONpEIENSATh BUAbI XUMHYECKOH CBSI3M B OPraHUYECKHUX
COEIMHEHMX (OJIMHAPHBIE U KPaTHBIE)

1.6

C(i)OpMHpOBaHHOCTB YMCHHA TNPUMCHATH: IOJOXCHUA TCOPHU CTPOCHUA OPraHUYCCKUX
BCIICCTB AM. EYTHCpOBa JJIsA 0OBSICHEHHS 3aBUCUMOCTH CBOMCTB BC€HICCTB OT UX COCTaBa U
CTPOCHUSA; 3aKOH COXPAaHCHUA MAaCChl BEUICCTB

VYriesomopozabl. Kucnopojconepxaiire U a30TcoAepKallie OPraHMYECKUE COCTUHEHHUS.
BbICOKOMOIEKYIISIpHBIC COSTMHEHUS

2.1

ChopmupoBaHHOCTE  YMEHM  TPUBOJAWTH TPUBHUAJBHBIE  Ha3BaHHsS  OTJEIBHBIX
OpPTraHWYECKUX BEIIECTB (ITUJICH, MPONWICH, alleTUJICH, dTHICHTIIUKOIb, TITUIEPUH, (PEHOIT,
dbopManbaeru, areTranpieru]l, MypaBbUHAs KHCIOTa, YKCYCHas KHCIIOTa, OJEHMHOBAs
KHCJIOTa, CTEAPUHOBAS KUCJIOTA, TIII0K03a, (PPYKTO3a, KpaxMmal, eJUTF0II03a, TITHITHH)

2.2

ChopMHUpOBAaHHOCT, YMEHHHM XapakTEpPU30BaTh COCTAaB, CTpPOCHHE, (Qu3MyUecKkue u
XUMHUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTEICH pPa3IMYHBIX KIJIACCOB OPraHMYECKUX




BelecTB (MeTaH, 3TaH, dTHJICH, IPOINMJICH, alleTUiIeH, Oyraauen-1,3, metminOyranuen-1,3,
OCH30J1, METaHOJI, TAHOJ, YTHJICHTJIUKOb, TIUIEPUH, PEHO, alleTalbJIeTHU ], MypaBbUHAS
M YKCYCHAasl KUCJIOTHI, TJIFOK03a, KpaxMall, IeJIII0J103a, aMUHOYKCYCHAs KUCIIOTA)

2.3

ChopmupoBaHHOCTh YMEHUSI WJUTIOCTPUPOBATH T€HETUYECKYIO CBSA3b MEXKAY TUIIUYHBIMU
MPEACTABUTENSIMU  PA3IMYHBIX  KJIACCOB  OPraHMYECKUX  BEUIECTB  YpaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYECKHX PEAKIMil C HCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYIT

2.4

ChopMUpOBaHHOCTb YMEHHUS XapaKTepU30BaTh WCTOYHUKH YIJIEBOAOPOIAHOIO ChIPbs
(HedTh, MPUPOIHBII Ta3, Yroib), CIIOCOOB! HX MEepepaboTKH U MPAKTHUECKOE MPUMEHEHUE
IIPOAYKTOB IepepabOTKH

XUMUS U )KU3Hb. PacueTsbl

3.1

CdopmupoBaHHOCTH YMEHUH BIIAJACTh CUCTEMOU 3HAHMI 00 OCHOBHBIX METOJaX HAYYHOTO
MIO3HAHMS, UCIOJIB3YEMBIX B XMUMHUHU IPU HM3YUYEHHHM BELIECTB M XUMHYECKUX SIBJICHUU
(HaOnrofeHue, M3MEpPEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE), MCIIOIb30BaTh CHCTEMHBIE
XUMUYECKUE 3HAHUS I NPHUHATHS PEUICHUH B KOHKPETHBIX >KM3HEHHBIX CHUTYalHUsX,
CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM

3.2

CpopMUpOBaHHOCTh YMEHUU COOJIOATH MPaBHIIA MOJb30BAHUS XUMUUYECKON MOCYAOU U
nabopaTopHbIM 000pyZOBaHHMEM, a TakKe IMpaBWia oOOpalieHuss C BelIeCTBaMHU B
COOTBETCTBUU C HHCTPYKIMSIMU TI0 BBIMOIHEHHUIO Ja0OPATOPHBIX XUMUYECKHUX OTBITOB

3.3

CpopMUpPOBAaHHOCT, yYMEHHUH IUIAHUPOBATH M BBINOIHATH XUMHUYECKUH HSKCIICPUMEHT
(mpeBpamIeHus] OPraHMYECKUX BEIECTB NPH HAPEBAHUH, TIOJYYCHHUE STHIICHA U U3y4CHUE
€ro CBOﬁCTB, Ka4CCTBCHHBIC PCAKIIMN OPraHUYCCKHUX BCIICCTB, ACHATYypal WA O€JIKOB npu
HAarpeBaHWM, IIBETHBIC pEAKIHMU OENKOB) B COOTBETCTBHM C TIPaBHJIAMH TEXHUKH
0e30macHOCTH TpU OOpalleHuH ¢ BeIeCTBaMH M Ja0OpaTOPHBIM 00OpPYIOBAHUEM;
NPEJCTaBIATh Pe3yiIbTaThl XMMHUYECKOTO SKCIEpHUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIN U POPMYIUPOBATH BHIBOBI HA OCHOBE ITHX PE3YJIbTATOB

3.4

ChopMHupoBaHHOCTh YMEHHMI NPOBOAUTH BBIUMCICHHUS] MO XUMHUYECKUM YpPaBHEHUSIM
(Macchl, 00beMa, KOJIMYEeCTBA UCXOIHOTO BEIECTBA WM NMPOJAYKTA PEAKIIUU MO U3BECTHBIM
Macce, 00beMy, KOJIMYECTBY OJJTHOTO U3 UCXOJIHBIX BEIIECTB MM MPOJYKTOB pPEaKLIUH)

3.5

ChopmMHupoBaHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XMMHUYECKYIO0 HH(OpMaIHIo,
MOJTy4aeMylo U3 Pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nHpopmanuu, cetb HTepHeT u

Jpyrue)

3.6

CpopMUpPOBAaHHOCT YMEHHM COONIOAATh TMpaBWIa HKOJIOTHYECKH IEJIECO00pa3HOTO
MOBE/ICHUS B OBITY U TPYJOBOU AESITENFHOCTU B IIENIAX COXPAHEHHUS CBOETO 3JI0POBbS U
OKpY>Kalolllel MPUPOJHON CpeIpl, OCO3HABaTh OMACHOCTh BO3JICUCTBUS Ha JKUBBIE
OpraHU3Mbl OIPEJCICHHBIX OPraHMYECKUX BEUIECTB, MOHMMAsi cMbici nokazarens [TJK
(mpenenbHO JOMYCTUMON KOHIIEHTPAIMH ), IOSCHATH Ha MPUMEPax CriocoObl yMEHBIIECHUS U
MPEAOTBPALEHUS UX BPEAHOTO BO3ACHCTBUS Ha OPTraHU3M YeJIOBEKa

11 KJIACC

Kon

[TpoBepsiemble IpeIMETHBIE PE3yIbTaThl OCBOEHHS OCHOBHOM 00pa30BaTeIbHON




IPOBEPSEMOTO
pe3yabTara

MIpOrpamMMBbl CPEHETO 0011IeT0 00pa3oBaHUs

1

TeopeTnyeckre OCHOBbI XUMUHU
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Biagenune cucremMod XMMHMYECKUX 3HAHMM, KOTOpas BKIIIOYAET: OCHOBOIIOJIATAOIIME
HOHATUSL (XMMHYECKUIl OJJIEMEHT, aTOM, OJJIEKTpOHHas oOoiouyka aroma, s-, p-, d-
3JIEKTPOHHBIE OpPOHUTAIN aTOMOB, MOH, MOJIEKYJIA, BAJIGHTHOCTD, SJIEKTPOOTPUIATEILHOCTD,
CTENEHb OKMCJIEHUs, XUMHUYECKasi CBs3b, MOJb, MOJISIPHAs Macca, MOJISIpHBIH 00beM,
KpUCTAJZIMYECKasl ~ pelleTKa,  TUIbl  XUMMYECKUX  peakuuil  (OKHCIHUTEIbHO-
BOCCTAHOBUTEJIbHBIE, 3K30- U SHIOTEPMUYECKHE, PEAKIMM HMOHHOro OOMEHa), pacTBOD,
JJIEKTPOJIUTBI,  HEIICKTPOJUTBI,  IEKTPOJIUTHYECKAs  JUCCOLMALHUS, OKHUCIUTEIb,
BOCCTQHOBUTEJIb, CKOPOCTh XUMHMUYECKOW peakIUH, XMMHUYECKOE PABHOBECHE); TEOPHH U
3aKOHBI (TEOpHsl DJIEKTPOJUTHYECKOM auccouuanuu, llepmoanueckuit 3axon J[.U.
MenieneeBa, 3aKOH COXPaHEHHsI Macchl), 3aKOHOMEPHOCTH, CUMBOJINYECKUN SI3bIK XUMUH,
(aKTONOTHUECKUE CBEICHHS O CBOWCTBAX, COCTaBe, MOJNYyYCHHMH U 0O€30MacHOM
UCIOJb30BAHUU BAXKHEWIIMX HEOPraHWYECKUX BEUIECTB B OBITY M IMPaKTHYECKOU
JESATEIbHOCTH YEJI0BEKA

1.2

C(bOpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIATH XaPAKTCPHBIC IPHU3HAKU U B3AUMOCBSA3b N3YUCHHBIX
HOH?[TI/II?I, IMPUMCHATH COOTBCTCTBYIOIIHUEC IMOHATUA IIPU ONHMCAHHUU CTPOCHUSA U CBOICTB
HCOPraHNYCCKUX BCUICCTB U UX HpeBpameHHﬁ; BBISIBJISITh B3aHMOCBS3b XMMHYCCKHUX 3HAHUM
C IMOHATHAMHA U IIPEACTABIICHUAMUA APYI'UX €CTCCTBCHHOHAYYHBIX IIPEAMCTOB

1.3

Branenve oCHOBHBIMU METOJAMH HAay4YHOT'O MO3HAHMS BEIIECTB M XUMHUYECKHUX SIBIICHUN
(HabnrofeHue, U3MepeHue, SKCIIEPUMEHT, MOJICTTUPOBAHUE)
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C(bOpMI/IpOBaHHOCTB YMCHHﬁ onpeACIsATL BAJICHTHOCTDb U CTCIICHb OKUCJIICHUSA XUMHUUCCKUX
OJICMCHTOB B COCAMHCHHAX PA3JIMUYHOTO COCTaBa, BHU[ XHMHYSCKOM CBS3U (KOBaJ'ICHTHaH,
MOHHasd, MCTAJJINYCCKasd, BO)IOpOI[HaSI) B COCIWHCHHAX, THUIL KpHCTaHHquCKOﬁ pEeHIICTKU
KOHKPETHOT'O BEIICCTBA (aTOMHaﬂ, MOJICKYJIsIpHas, NOHHAas, MeTaJ'IJ'II/IT-IGCKaSI)

1.5

ChopmMHupoBaHHOCTh yMEHHUH ONpENENATh XapakTep CcpeAbl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COCAUHEHUI

1.6

ChopmupoBaHHOCTh YMEHHUS KIACCH(PUIMPOBATH XUMHUYECKUE PEAKIUU MO PA3ITUYHBIM
MpU3HaKaM (YHUCIy M COCTaBYy pPEarupyrolluxX BeEIIECTB, TEIUIOBOMY 3(PQEeKTy peaxiuu,
W3MEHEHUIO CTETEeHEeW OKHCIEHHUS DSJIEMEHTOB, OOpaTUMOCTH pEeaKlMH, YYacTHIO
KaTaJlm3aTopa)

1.7

CdopmMHrpoBaHHOCTh YMEHUN COCTABIISITh YPABHEHUS PEAKIIMHA PA3IMYHBIX TUIIOB, MOJIHBIE
U COKpAIeHHbIE YPaBHEHUS peaKklii HOHHOTO OOMEeHa, yYUThIBasi YCIOBUS, IPH KOTOPHIX
9TH PEAKINU UAYT 1O KOHIA

1.8

ChopMUpOBaHHOCTE yYMEHUH TPOBOJIUTH PEAKIMH, ITOATBEPIKIAOIINE KadeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEILIECTB, PACHO3HABATH OIBITHBIM ITYTEM HOHBI,
MPUCYTCTBYIOIIME B BOAHBIX PAaCTBOPAX HEOPraHUYECKUX BEILIECTB

1.9

ChopMUpOBAaHHOCTh YMEHHI PACKPHIBATH CYITHOCTh OKHCIHTEIIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBJICHHSI DJICKTPOHHOTO OaaHca ATHX PeaKIHid

1.10

CpopMUpOBaHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIUU OT




pazIuYHBIX (PaKTOPOB

1.11

CdhopMHUpPOBAaHHOCTh YMEHUN OOBSACHATH XapaKTep CMEIICHUS XUMUYECKOTO PAaBHOBECHS B
3aBUCUMOCTH OT BHelHero Bo3zaeicTBus (nmpunun Jle llatennbe)

OO01mmas 1 HeopraHUYeCcKask XUMHUS

2.1

ChopMupoBaHHOCT, yMEHUH packpbiBaTh cMmbIca Ilepmomnueckoro 3akona JI.H.
MenzeneeBa W JAEMOHCTPUPOBATh €r0 CHCTEMATHU3HPYIOIIYIO, OOBSICHUTCIBHYIO U
MIPOTHOCTUYECKYIO (PYHKIIMH

2.2

ChopmupoBaHHOCTh YMEHUH  XapaKTepu30BaTh DJIEKTPOHHOE CTPOEHUE  aTOMOB
XUMHUYECKUX 3JIeMEHTOB | - 4 mepuoioB [leproauyueckoit CUCTEMbI XUMUYECKUX 3JIEMEHTOB
.. MenaenceBa, UCHONB3ys MOHATHSA "s-, P-, O-amekrpoHHble OpOMTanM",
"SHEpreTuyecKre ypoBHHU'", OOBACHATh 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XMMUYECKUX
JJIEMEHTOB M HUX COEAMHEHHMH N0 mepuogamM u rpymnmam [leprogudeckoil CHCTEMBbI
xumudeckux dsemenToB .. MeneneeBa

2.3

CpopMUpOBaHHOCTh YMEHHI XapaKTepU30BaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEHIECTB PAa3MYHBIX KJIAcCOB, IMOATBEPKIaTh CYIIECTBOBAHUE
TEHETUYECKON CBSI3M MEXIYy HEOPraHWYECKUMH BEIIECTBAMHU C TIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEaKIUil

2.4

CdopmupoBaHHOCTh YMEHHI YCTaHABIUBATh MPUHAJICKHOCTh HEOPTAaHHMUECKUX BEIIECTB
[0 UX COCTaBy K OIpEIEICHHOMY Kjaccy (Ipymnme) COeIUHEHHH (MpocThie BellecTBa -
METaJIJIbl U HEMETAJUIbl, OKCH/JIbI, OCHOBAHUS, KUCIOTHI, aM(OTEpHbIE THAPOKCUIBI, COJIH)

2.5

CchopMupoBaHHOCTb YMEHHUI HCIOJIB30BaTh XMMUYECKYK) CHMBOJMKY JAJIS COCTaBJICHUS
(dbopMys BEIIECTB M YpaBHEHUI XUMHUECKUX PEAKIHMNA, CHCTEMAaTHYECKYI0 HOMEHKIATYPy
(IUPAC) u TpuBHaibHBIE Ha3BaHUS OTJIEJIBbHBIX HEOPraHMYECKUX BEIIECTB (YrapHbIil ras,
YTJIEKUCIBIN a3, aMMHUaK, raiieHas U3BecThb, HeTalleHast U3BECThb, MUThEBAs CO/1a, MUPUT U

Apyrue)

2.6

CdopmupoBaHHOCTH YMEHHI XapaKTepU30BaTh (OMUCHIBATH) O0IINE XMMHUYECKHUE CBOMCTBA
HEOPraHUYECKHX BEIIECTB  Pa3JIMYHBIX KJIAcCOB, TMOATBEPXKIATh CYIIECTBOBAHUE
T€HETUYECKON CBSI3M MEXJYy HEOPraHMYECKMMHM BEIIECTBAMH C IMOMOUIBIO YPaBHEHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUN

2.7

ChopmMHpoBaHHOCTh yYMEHMH IUIAHUPOBATh U BBIMOJHATH XUMUYECKHM SKCIIEPUMEHT
(pa3noxeHue MepoKCHAa BOJOPOAa B MPHUCYTCTBUM KaTaau3aTopa, OMpEAEieHHE Cpe.bl
pacTBOpPOB BEIIECTB € IMOMOUIbI0 YHHUBEPCAIBHOIO HHAMKATOpA, BIUSHUE DPA3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKON PEaKLUH, peakMi MOHHOIO OOMEHa, KaueCTBEHHbIE
peakuuu Ha cyinbdar-, kKapOOHaT- U XJIOPUJ-AaHHOHBI, HA KAaTHOH aMMOHUS, peIllIeHue
SKCIEPUMEHTANIbHBIX 3a7au 1o TeMaMm "Metamnbel" u "Hemeramnsl") B cOOTBETCTBUM C
MpaBWJIaMHd TEXHHUKH O€30MaCHOCTU MpPH OOPAIEHHH C BEIIeCTBaMU U J1a0OpaTOPHBIM
000pyZI0BaHUEM; TIPEICTABIATH PE3YIbTAThl XUMHUECKOTO SKCIIEPUMEHTA B (JOPME 3aIucu
YpaBHEHHUH COOTBETCTBYIOIIMX peakuuid U (OpMYyIUpOBaTh BBIBOJBI HAa OCHOBE 3THUX
pE3yJIbTaTOB

2.8

CdopmupoBaHHOCT YMEHUH COOMIOIATh MPaBHiIa MOJB30BAHUS XUMHUUYECKOW TOCYNON U
nabopaTopHbIM 000OpYAOBaHHMEM, a TakKe IMpaBWia oOpalieHus C BElIeCTBAaMU B
COOTBETCTBUH C MHCTPYKIHUSIMH IO BBITOJIHEHUIO Ja00PaTOPHBIX XMMHUYECKUX OIBITOB




2.9 CdopMHUpOBaHHOCTH YMEHHI XapaKTEPHU30BaATh XUMHUYECKUE TIPOIIECCHI, JISKAIIHE B OCHOBE
MPOMBIIIJICHHOI'O IMOJTYYCHUSA CepHOﬁ KHCJIOTBI, aMMHadKa, a TaKXC C(bOpMI/IpOBaHHOCTB
NpeACTaBIeHU 00 OOmMX HAYYHBIX MPHHIMNAX M OKOJOTHYECKHX IpodiieMax
XUMHYECKOTO TIPOU3BOJICTBA

3 XUMHUSA ¥ KU3HB. PacyeTrsl

3.1 CdhopmupoBaHHOCTH MPEACTABICHUH 0 XUMUYECKOW COCTABIISIFOIICH €CTECTBCHHOHAYYHOM
KapTUHBI MUpPa, POJIU XUMUU B IMO3HAHUU SBJICHUI MPUPOABI, B GOPMUPOBAHUN MBIIIIJICHUS
U KyJIbTYpBI JIMYHOCTH, €€ (DYHKIIMOHAIHLHOW TPAaMOTHOCTH, HEOOXOIUMOU IS PEIICHUS
MPAKTUYECKHUX 3a]]a4 U IKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 370POBBIO U
MPUPOIHOM cpene

3.2 ChopMUpOBaHHOCTh YMEHHH KPUTUYECKH aHAIM3MPOBATH XUMHUYECKYIO HH(OPMAIIHIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CPEJICTBA MAaCCOBOM KOMMYHHUKAIIMH, CETh IHTepHET
H JIpyrue)

3.3 CdopmupoBaHHOCTE yMEHUN COONIIOATh MpaBUiIa HKOJOTMYECKH IIeJIeCO00pa3HOro

MOBEJICHUS B OBITY M TPYIOBOM JACSATEIBHOCTU B LIETSAX COXPAHEHHS CBOETO 370POBbS U
OKpY>Karolen IpUpOIHON cpeIbl

3.4 Oco3HaBaTh ONACHOCTb BO3JEHCTBUS HA JXUBBIE OPraHU3MBI OIIPEIEICHHBIX BELIECTB,
noHnMasi cmbici mokazatens [IJIK, mosicHsATh Ha mpuMepax cHocoObl YMEHBUICHHS W
IIPEIOTBPALLEHUS UX BPEIHOTO BO3ACHCTBHSI HA OPIraHU3M YeJI0BEKa

3.5 CchopMupoBaHHOCTb YMEHUH NPOBOJMTH BBIYUCICHHS C HCIOJb30BAaHUEM IOHATHUS
"MaccoBasi J10Ji BellecTBa B pacTBope", 0OBbEMHBIX OTHOILIEHHUH ra3oB MPU XUMHUYECKHX
peakIMsIX, Macchl BELIECTBa MM O00bEMa Ia30B 110 MU3BECTHOMY KOJIMYECTBY BEILECTBa,
Macce MM 00bEMY OJHOTO M3 YJYAaCTBYIOIIMX B PEAKIMM BEIIECTB, TEIUIOBOTO d(deKTa
peakuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MaccChl BELIECTB, IIPEBPALICHUS U COXPAaHEHUS
SHEPrUu

1.3.2. MPOBEPSEMBIE HA EI'3 110 XUMHWHU TPEBOBAHUS
K PE3YJIbTATAM OCBOEHUSA OCHOBHOH OBPA30OBATEJBHOM IMPOI'PAMMBI
CPEJHETI'O OBLHIEI'O OBPA30BAHUSA

Kon [TpoBepsiembie TpeOOBaHUS K IPEIMETHBIM Pe3yabTaTaM OCBOCHHSI OCHOBHOM
MIPOBEPSIEMOTO 00pa3oBaTebHON MTPOTpaMMBbI CPEHETO 00IIIEr0 00pa3oBaHUs
TpeboBaHus
1 Brnanenue cuctemMolt XUMHUECKHUX 3HAHUH, KOTOpasi BKIIFOYAET:
11 OCHOBOTIOJIATAIONIUE TOHATUS (XUMHUYECKUHA JJIEMEHT, aTOM, H30TOMBI, 3JIEKTPOHHAs

obojouKka aroma, s-, P-, d-3JEKTPOHHBIC OPOUTAIM aTOMOB, OCHOBHOE M BO30YXIEHHOE
COCTOSIHME aTOMa, MOH, MOJIEKYJA, BaJEHTHOCTb, 3JIEKTPOOTPHULIATENBHOCTh, CTEIECHb
okucleHus, xummueckas cBsasb (O~ m T-CBA3D  gparmple cBasu), ruOpuamsanms
aTOMHBIX OpOMTaJel, KpUCTAIIIMUecKasi pelieTka, Mojib, MOJISIpHAs Macca, MOJISPHBIN
o0beM, MoOJsipHAsi KOHIIEHTpAalusi, pPacTBOPbl (MCTUHHBIC, JUCIEPCHBIE CHCTEMBI),
KPUCTAJUIOTUAPATHI, YTIEPOIHBIN CKeeT, QyHKIMOHATIbHAS TPYIINa, PAJUKal, H30MEpHI,
CTpyKTypHast  ¢opMmyna, uzomMepus  (CTpyKTypHas, reomerpuueckas  (1uc-,




TpaHCU30MEpHSsl), TOMOJOTHMYECKHH psA, TOMOJOTH, YIJIEBOIOPOABI, KHUCIOPOIA- U
a30TCOJEpXKAIINE COSAUHEHMS], OMOJIOrMUYECKU aKTUBHBIE BELIECTBA (YIJIEBOJBI, JKUPBI,
OenKku1), MOHOMEp, MOJUMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHbIE COEIUHEHMS,
KPEKUHT, pu(OPMHUHT, TUIIBI XUMUYECKUX PEAKIHiA (OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE,
9K30- M DJHAOTEPMHYECKHE, PEaKIUd HOHHOTO OOMEHa, TOMO- U TeTEepOreHHbIE,
oOpatumble W HeoOpaTUMBbIE),  PacTBOP,  DJIEKTPOJIUTHL,  HEAJIEKTPOJHTHI,
3IEKTPOJIUTUYECKAS Jycconyanus, CTEIIEHb JUCCOLIMAINH, OKHUCIIUTEb,
BOCCTaHOBUTEIb, 3JIEKTPOJIN3, CKOPOCTh XMMHUUECKOHN PEaKINU, XUMUYECKOE PABHOBECHE)

1.2

TEOPUH W 3aKOHBI (TEOpUs] XUMHUYECKOTO CTPOEHUS OpraHu4eckux Bemects A.M.
bytnepoBa, Teopus saeKTpoJUTHUECKOM auccounuanuu, I[lepuommueckuit 3akon [I.M.
MeneneeBa, 3aKOH COXPaHEHHUS MAacCChl), 3aKOHOMEPHOCTH, CHUMBOJUYECKUU S3BIK
XUMHH, MUPOBO33pEHUYECKHE 3HAHMS, JIEKAIIUEe B OCHOBE MOHUMAHUS MPUYMHHOCTH U
CUCTEMHOCTH XHMMHYECKUX SIBJICHUH, COBPEMEHHbIC MPEACTABICHUS O CTPOCHHUU
BEIIECTBA HA AaTOMHOM, MOJIEKYJIIPHOM U HaJIMOJIEKYJISIPHOM YPOBHSIX
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npeacTaBjJICHuA O MCXAHU3MAX XHMHUYCCKUX peaKHHﬁ, TCPMOAUMHAMUYCCKHUX H
KHHCTHYCCKUX 3aKOHOMCPHOCTAX HX IMPOTCKAHUA, O XHMHUYCCKOM pPABHOBCCHUU,
AUCIICPCHBIX CUCTCMAX
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(dakTOJOTHUECKUE CBEJACHHUS O CBOWCTBaX, COCTaBe, IIOJIYYCHHH U O€30IacHOM
WCIIOIb30BAaHUM BAKHEUINUX HEOPTAaHMUYECKUMX W OPraHMYECKUX BEIIECTB B OBITY M
MPAKTUYECKOU JIEATEILHOCTH YeIOBEKa

1.5

o0Iye Hay4HbIe MPUHLIMIBI XUMUYECKOTO TMPOU3BOJCTBA (Ha MpHMEpE MPOU3BOACTBA
CEpHOIl KUCIIOThI, aMMHaKa, METaHoJIa, iepepaboTKu HedTH)

ChopmMupoBaHHOCTH YMEHUI BHISBIISTH:

2.1

XapaKTCPHBIC IMPpU3HAKN n B3aMMOCBA3b N3YUYCHHBIX HOHSITPIfI, MPUMCHATH
COOTBCTCTBYIOIIHUE TIIOHATUSA IMPU OIMMCAHUH CTPOCHUA U CBOMCTB HEOPTaHNYCCKUX U
OpraHNYCCKUX BCHIECCTB U UX npeBpameHI/Iﬁ

2.2

B3aMMOCBSI3b XUMUUECKUX 3HAHUH C MOHATUSAMH U MPEACTABICHUSAMH JIPYTUX NIPEIMETOB
11 00Jiee OCO3HAHHOTO MTOHUMAaHUS U OOBSICHEHHSI CYIIIHOCTH MaTepHaIbHOTO €MHCTBA
MHupa

Cq)OpMI/IPOBaHHOCTB YMEHHS UCITOJIB30BATh:

3.1

HAaNMMCHOBAHUA XHUMHWUYCCKUX COG,I[I/IHCHI/Iﬁ MCKAYHAPpOAHOI'0 CORO3a TeOpeTquCKOﬁ n
HpHKHaI[HOfI XHUMHU U TPUBHAJIBHBLIC Ha3BaHUA BCUICCTB, OTHOCALIUXCA K H3YUCHHBIM
KJIacCaM OpTraHNYCCKUX U HECOPTraHNYCCKUX COCI[I/IHGHI/II\/'I

3.2

XUMHUYECKYI0 CHUMBOJIUKY JJI COCTaBlieHUs (OpMYJT HEOpraHMYEeCKHX BEIIEeCTB,
MOJICKYJISIPHBIX M CTPYKTYPHBIX (Pa3BEpHYTBIX, COKPAIIEHHBIX M CKEJIETHBIX) (opMyI
OpPraHMYECKUX BEIECTB

CdopMUpOBaHHOCTH YMEHHUS KIACCUDUITMPOBATH:

4.1

HCOPraHNYCCKUC BEIICCTBA, CaAMOCTOATCIBHO BI)I6I/IpaTI) OCHOBAaHHA W KPUTCPpUU IJId
KJ'IaCCI/I(I)I/IKaI_II/II/I HU3Yy4aCMbIX XUMHUUYCCKHUX 00BEKTOB

4.2

OpraHHu4YeCKUC BCIICCTBA, CAMOCTOATCIILEHO BBI6I/IpaTB OCHOBAaHUS W KPUTCPHUU JIA




KJ'IaCCI/I(l)I/IKaHI/II/I HN3y4aCMbIX XUMHUYCCKUX 00BEKTOB

4.3

M0 pa3jMyYHbIM MpPU3HAKaM (YUCIYy M COCTaBy pPEarupyrolluxX BEUIECTB, TEIUIOBOMY
s dekTy peakiuu, U3MECHEHHIO CTETICHEH OKUCIICHUS JIEMEHTOB, O0PaTUMOCTH PEaKIUH,
Y4acTHUIO KaTajanu3aTopa)

ChopMHUpPOBAaHHOCTh YMEHHUS XapaKTepU30BaTh JJICKTPOHHOE CTPOEHHWE aToMOB (B
OCHOBHOM U BO30Y>KJICHHOM COCTOSIHHH ) © HOHOB XMMHYECKHX JIIEMEHTOB | - 4 mepro/ 108
[Tepuonuueckoit cucremsl .M. MenneneeBa U X BaJICHTHbIE BO3MOKHOCTH, MCIOJIb3YsI
MOHSATHS S-, P-, 0-3JCKTPOHHBIC OPOUTAIIH, JHEPTETHUCCKUE YPOBHH

C(l)OpMI/IpOBaHHOCTI) YMCHUA OOBSACHATH 3dKOHOMCPHOCTH  HU3MCHCHMUA CBOICTB
XHUMHUYCCKUX 3JICMCHTOB U 06p33y€MBIX nMHn COGI[I/IHCHI/II;'I o nepuoamM U rpymniam

ChopMupoBaHHOCTh YMEHHSI COCTABIISATH YPAaBHEHUSI XUMUUYECKUX PEAKIIUNA U PACKPBIBATH
UX CYLIHOCTD:

7.1

OKHUCITUTEIIbHO-BOCCTAHOBHUTEIIBHBIX PEAKIMI MOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO
0anaHca 3TUX peaKIui

7.2

YpaBHCHUA peaKuHﬁ PA3JIMYHBIX TUIIOB; IIOJHBIC W COKPAIICHHBIC YPaBHCHUA peaKuHﬁ
HMOHHOI'O O6M€Ha, YUUThIBaA YCIIOBUSL, IIPHU KOTOPBIX 3TU PE€aKIUU UAYT 10 KOHIA

7.3

peakuui TUAPOIU3a, peaxiuit KOMILIEKCOOOpa3oBaHus (Ha npuMepe
TUAPOKCOKOMILIEKCOB IIMHKA U AJTFOMUHUS )

CpopMUpOBaHHOCTH YMEHUS TIOITBEPKIATh:

8.1

Ha KOHKPETHBIX HPHMEPAX XapakTep 3aBUCMMOCTH DEAKIUMOHHON CIOCOOHOCTH
OpPraHUYECKUX COSJMHEHUH OT KPaTHOCTU M THIA KOBaleHTHOM cssu (O~ n T-CBA3N )
B3aMMHOTO BIIMSIHHSI aTOMOB M TPYIII aTOMOB B MOJIEKYJIaxX, a TakKe OT 0COOEHHOCTEH
peaNu3alny pasIMIHbIX MEXaHU3MOB NPOTEKAHMS PEAKIIUiA

8.2

XapaKTepHbIe XUMHUUYECKHE CBOMCTBA BEILECTB COOTBETCTBYIOLIUMU JKCIEPUMEHTAMHU U
3aIUCSIMU YPaBHEHUN XUMUYECKUX PEAKINI

CdopmupoBaHHOCTH YMEHUS XapaKTePU30BaTh COCTAB M BasKHEHIIINE CBONCTBA BEIIECTB,
MIPUHAIISIKANIUX K OMPEIeIICHHBIM KJIAcCaM U IPYIITIaM COeTMHEHUH (TIPOCTHIE BEIIECTBA,
OKCHJIbI, THUIPOKCUIBI, CONU; YTIJIEBOJIOPOMABI, MPOCThIe APUPHI, CHUPTHL, (HEHOIBI,
QJTBJICTH]IbI, KETOHBI, KAPOOHOBBIC KUCIIOTHI, CIIOKHBIC d(DUPBI, JKUPBI, YTIICBOIbI, aMUHBI,
aAMUHOKHCIIOTHI, OEJIKH)

10

Cq)OpMI/IpOBaHHOCTB YMCHUA NTPOBOAUTH PACUCTBI IIO0 XHUMHUYCCKUM (bopMyﬂaM u
YpPaBHCHUAM XUMHUYCCKUX peaKI_[I/Iﬁ C UCITIOJIB30BaHHEM (1)I/ISI/I‘IGCKI/IX BCIIMYHH:

10.1

Macchl (00bemMa, KOJIMYECTBA BEIIECTBA) MPOIYKTA PEAKIIUH, €CIH OJHO W3 MCXOIHBIX
BEIIECTB JAaHO B BHUJE PacTBOpa C ONpEAEICHHOH MaccOBOW J0jeil pacTBOPEHHOIO
BELIECTBA UJIU 1aHO B U30BITKE (MMEET IPUMECH )

10.2

MaccoBOM WJIM 0ObEMHOM 10U, BBIX0/1a IPOAYKTA PEAKIINH

10.3

Ter10BOTO A deKTa peakui




10.4

00BEMHEBIX OTHOIIICHHI Ta30B

10.5

110 HAaXO0KICHHIO XAMHUYECKOU (bOpMYJ'IBI BE€IICCTBA

11

BJ'Ia,Z[CHI/IC CHCTEMOM 3HAaHUU O MCTOJax HAYYHOI'O IIO3HaHUA SIBIICHUI IMpUpoOAbI,
HCIIOJIB3YCMBIX B CCTCCTBCHHLIX HAYKaX W YMCHHUC IPUMCHATH 3TU 3HAHUA IIPU
OKCIICPUMCHTAJIbHOM HMCCJICAOBAHHUH BCIICCTB U AJIA O0OBACHEHHS XUMHYECKHX ﬂBHCHHﬁ,
HMCIOIIUX MECTO B IIPUPOJC, HpaKTquCKOﬁ JACATCIIBHOCTH YCIIOBCKA U B HOBCCHHGBHOﬁ
KHU3HU

12

CdhopmupoBaHHOCTH YMEHHSI PUMEHSTH (MCIIOIH30BATh) 3HAHUS O COCTABE U CBOMCTBAX
BELIECTB ISl SKCIIEPUMEHTAIBHON MPOBEPKHU TMIIOTE3 OTHOCUTEIBHO 3aKOHOMEPHOCTEN
MPOTEKAHUS XUMUYECKUX PpPEAKUUH U  MOPOrHOZUPOBAHUS  BO3MOXKHOCTEM  UX
OCYILIECTBIICHUS; CUCTEMHbIE XUMUYECKUE 3HAHUS U1 OOBSICHEHHS U MPOTHO3UPOBAHUS
SIBJICHUHM, HMEIOIIMX €CTECTBEHHOHAYUHYIO NPHUPOAY; IS MPUHATHS TPaMOTHBIX
pelieHuid mpoOiieM B CUTYaIUsIX, CBI3aHHBIX C XUMHEH

13

C¢hopMHPOBAaHHOCTh yYMEHHS IUIAHUPOBATH M TPOBOAUTH XUMHYECKUH AKCIIEPUMEHT
(HOHy“IeHI/Ie U H3YUYCHHC CBOMCTB HCOPraHNMYCCKUX W OpPraHu4YCCKHUX BCUICCTB,
Ka4eCTBEHHBIC PEaKIMH YTJICBOAOPOJIOB PA3IMYHBIX KIACCOB M KHCIOPOACOACPKAIINX
OpPTaHUYECKUX BEIIECTB, PEIICHHE OJKCIEPUMEHTAIBHBIX 3a/a4 TI0 PACIO3HAaBAaHUIO
HEOPraHWYeCKUX M OPraHMYECKHX BEIIECTB) C COOJIOJACHHEM IIpaBHJ OE30MaCHOTO
oOpamieHusi ¢ BEUIeCTBAMHU W J1a0OPaTOpHBIM 000pymOoBaHHEM; (OpMyIHpOBaTH LENH
UCCIICIOBAaHMS; MPEACTaBIsATh B Pa3lMuHON (oOpMe pe3yiabTaThl IKCIIEPUMEHTa,
AHAJIM3UPOBATH U OUCHUBATDb UX JOCTOBCPHOCTH

14

ChopMHpOBaHHOCTh YMEHHUSI OCYIIECTBIISATH LIE€JICHANPABICHHBIA MOUCK XUMHUYECKOU
uHbOpMallUd B Pa3IMYHBIX HMCTOYHMKAX (HaydHas M ydeOHO-HaydHas JMTeparypa,
cpeacTBa MaccoBoi nH(popmaluu, cetb UHTEpHET U pyrue), KpUTHUECKHU aHaIU3upOBATh
XMMHYECKYI0 MH(OpMaLUIo, rnepepabaThiBaTh €€ M MCIOJIb30BaThb B COOTBETCTBUM C
MOCTaBJICHHOMN y4eOHOM 3a1aueit

15

ChopMHUpPOBAaHHOCT,  YMEHHUS TMPOTHO3UPOBATh, AHAIM3UPOBATH U  OLICHUBATH
MHGOpPMALMIO C TO3UIHUI 3KOJOrMYecKoW O€30MacHOCTH MOCIEACTBHM OBITOBOW H
MIPOM3BOJICTBEHHON JI€ATENbHOCTH YEJIOBEKa, CBSA3aHHOM C mepepaboTKOil BEIIECTB;
c(OPMHPOBAHHOCTh YMEHUI OCO3HABaTh ONACHOCTb BO3JCHCTBUS Ha )KUBbIE OPraHU3MbI
OIMPCACIICHHBLIX BCHICCTB, ITOHHMMAsA CMBICIT II0Ka3aTCJIsa HpGZ[GJ'II;HOﬁ HOHYCTHMOﬁ
KOHIIEHTPALIUH, U MOSICHATh Ha IPUMeEpPax CIIOCOObI YMEHBIIEHUS U MPEAOTBPAIIECHUS UX
BPEHOI0 BO3/ICHCTBHS HA OpraHU3M YeJI0BeKa

3. TEMATNUYECKOE IINTAHUPOBAHUE C YKASAHUEM KOJIMYECTBA YACOB,
OTBOJUMBIX HA OCBOEHME KAXKJIOMWTEMbBI, B TOM YHUCJIE C YYETOM

PABOYEN ITPOT'PAMMBI BOCIIUTAHUA

10 xknace, 1 1 B Henemro, Bcero 34 u




Ne Tema pa3aesia u ypoka Koa- | leATeJbHOCTD YUMTENsA € | DJIeKTPOHHBbIE HU(POBLIE
n/n BO yueTom padouei o0pa3oBaTesibHBIE pecypcChl
YacoB | MPOrpamMMbl BOCIIHTAHHUS
Pa3znen 1. Teoperuueckne OCHOBBI OpraHUYecKoil xumun (3 1)
1 ITpeamer OpraHu4ecKoit 3 [PUBJICKATh Buumanue | https://academy-
XUMHUH, €€ BO3ZHMKHOBEHUE, 00y4aroIIUXCsl K | content.myschool.edu.ru/less
pa3sBUTHE U 3HAUYCHHUE obcyxmaemoii Ha ypoke | on/a9f3d191-5ele-4e24-
uH(pOpMaIHH, ac02-efb16fa49f6a
2 Teopus CTPOEHUS AKTUBU3AIUH https://academy-
OpPraHMYECKUX COCAMHEHHN NI03HABaTEIbHOW content.myschool.edu.ru/less
A. M. DByrnepoBa, eé JeSITeIIbHOCTH on/c935a58c-ab0e-4¢59-9dcf-
OCHOBHBIE ITOJI0KEHUI 00yyJaromuxcs; 20517ae4b52e
3 | IlpeacraBnenue 0 OpraHM30BbIBaTh B PaMKax
KJIacCU(PUKALINH ypoka MOOIIPEHNE
OpPraHHYECKUX BEIIIECTB. yueOHOoI/ CoLMaIbHOU
Homenkiarypa YCIICLIHOCTH;
(cucremaTudeckas) u dbopmMupoBaTh y
TPUBHAITLHBIE Ha3BaHUsA 00yJaroMXCst KYJIbTYPY https://academy-
OpPraHU4CCKUX  BCIICCTB. 3/10pOBOrO nbe30nacHoro | content.myschool.edu.ru/less
Bxoanast  KOHTpOJIBbHast o0pasza Ku3HH on/726ee099-e1a9-410f-
pabora b8be-b4ch589aead1
Paznen 2. Yraeogopoasi (13 u)
4 | AnkaHbl: COCTaB " 2 - mpuBiekaTh BHHMaHwue | https://academy-
CTPOEHHE, TOMOJIOTMYECKHIA 00yJaroIHXCsI K | content.myschool.edu.ru/less
psiz obOcyxmaemoli Ha ypoke | 0n/258ddc06-ec23-473c-
uH(pOpMAaIHH, b3d7-ed82fcaddd02
5 |Meran wum 9JTaH @ — AKTUBU3AIUH https://academy-
MPOCTEUIIIHE NIO3HABaATEIbHOM content.myschool.edu.ru/less
MPE/ICTABUTEIN aJTKAaHOB ACATEIIBHOCTH on/4da31505-652d-4916-
obyyaromuxes; 9e7c-56e88b39bb24
-AHUIIAAPOBATH
o0yyaronmxcs K | https://academy-
00CYX/ICHHUIO, content.myschool.edu.ru/less
BBICKa3bIBaHUIO  cBoero | 0N/9641927f-bbc8-44h9-
MHeHus, BRIpaboTke cBoero | b3ea-81a2be75c47a
6 | ANKeHsbI: COCTaB " 6 K OTHOIIEHHWs Mo moBoxy | https://academy-
CTpOEHHE, CBOMCTBA noixydaeMoii Ha  ypoke | content.myschool.edu.ru/less
COIMAIbHO 3HaYMMOH | on/4038171e-4158-4bd1-
MH(OpMALHH, ae98-18dc1cfb9399
- TNPUMEHATH Ha YpOKe
7 DTUACH ¥ TPONMWIEH — uHTepakTHUBHEIE  Qopmel | https://academy-
npocTeinme paboTsl ¢ oOyvarommmucs; | content.myschool.edu.ru/less
MIPEICTAaBUTENN aJTKEHOB - OpPraHM30BHIBATH B | 0n/05ab5925-ba8e-499e-
paMKax ypoka mposiBICHHs | 840b-70b5e8db71ae
AKTHBHOM KM3HEHHOM
8 [TpakTrueckas pabora Ne 1. TO3MIMH 00YYAFOIINXCS;
«[TonyyeHue OSTUICHA U - pa3BUBAaTH y https://academy-

M3y4YEHUE €r0 CBOMCTB)

content.myschool.edu.ru/less




Anxanuensl. byramuen-1,3
u MeTunoyTaaueH-1,3.
ITonyyenue
CUHTCTHYECKOTO KaydyKa H
PE3UHBI

10

AJNKUHBIL: COCTaB U
0COOEHHOCTH CTpOCHUS,
TOMOJIOTHYECKUN psn.
AnerunieH — npocTeHIInn
IIPEICTABUTEND AJIKUHOB

11

Briuucinenus o
YpaBHEHUIO XUMHUYECKOU
peakuuu

12

ApeHbl: 6€H301 ¥ TOIYOII.
TOKCHYHOCTH apEHOB

13

I'eneTnyeckas CBsI3b
yIJI€BOJOPOOB,
MPUHAICIKAIINX K
pa3IMYHBIM KJjlaccam

14

[Tpuponnsie UCTOYHUKHU
YIJ1€BOAOPOIOB:
MIPUPO/IHBIHI I'a3 U MONyTHBIE
He(TsAHbIE Ta3bl, HEPTH U
MPOAYKTHI €€ mepepaboTKu

15

IIpuponusie
YIIIEBOJOPOIOB:
IIPUPOJIHBIH I'a3 ¥ OMyTHBIE
He(TsHbIE Ta3bl, HEPTH U
MIPOJYKTHI €€ epepaboTKu

HCTOYHHMKHU

16

KonrponsHast pabGora 1o
pazneny «YTIeBo10pOab»

00yJaroIMXxcst
MO3HABATEIBHYIO
AKTUBHOCT,
CaMOCTOSITENIEHOCTD,
WHUIIMATUBY, TBOPYECKUE
CIIOCOOHOCTH;

- ¢popmMupoBath y
o0ydarluxcst  KyJabTypy
3I0pPOBOTO U 0€30MacHOro
00paza Ku3HU

on/53cd2379-2a45-43b1-
9f67-7ebcdaf03cel

https://academy-
content.myschool.edu.ru/less
on/6df23393-6f08-4b9f-ae01-
a983b95b854a

https://academy-
content.myschool.edu.ru/less
on/05¢9a929-6741-4d7c-
84b5-009292468356

https://academy-
content.myschool.edu.ru/less
on/7dada027-8448-418f-
b416-fbaledd4ab6d

https://academy-
content.myschool.edu.ru/less
on/d86d7d00-d5b4-491d-
aded-c3ddal9feef4

https://yandex.ru/video/previe
w/11417872650610947825

https://academy-
content.myschool.edu.ru/less
on/99557a5e-2221-43e0-
97b8-983de535c44d

https://academy-
content.myschool.edu.ru/less
on/99557a5e-2221-43e0-
97b8-983de535c44d

https://academy-
content.myschool.edu.ru/less
0n/6¢919641-7956-4130-
b1fd-c7e71db395d7

https://academy-
content.myschool.edu.ru/less
on/6abf1680-4eb5-46f2-8ea5-
44d63cccf518




Paznen 3. Kuciaopoaconep:kamme opranndeckue coequnenus (13 1)

17

Hpe;[eanme OJHOATOMHBIC
CHUPTHI: METAHOJI U 3TAHOIL
Bonopoanas cBsi3b

18

MHOroaroMHsbI€ CIIMPTHI:
STWICHIINKOJIb U MINLEPUH

19

@DeHOJ: CTPOEHUE
MOJICKYJIbI, PU3HYECKUE U
XUMHUYECKHE CBOMCTBA,
MIPUMCHCHHE

3

20

Anpaeruabl: GopMambaeTU
U areTajabaerun. ALeTod

21

OIHOOCHOBHEIE
npenenbHple  KapOOHOBBIC
KHCIIOTBI: MypaBbUHAsA W

YKCyCHast

22

Ilpakmuueckaa padoma Ne
2. «Ceouicmea pacmeopa
YKCYCHOUl KuC10mul»

23

CreapuHOBas U OJICMHOBas
KHCIIOTHI, KaK
npeaACTaBUTCIIN BBICHINUX
KapOOHOBBIX KHUCIOT

24

Mpbiia Kak COJM BBICIIUX
KapOOHOBBIX KHCIIOT, HX
MOIOIIEE NEUCTBUE

25

Cnoxuple  »Qupbl  Kak
MIPOU3BO/IHBIE KapOOHOBBIX
KHUCJIOT. I'maponus
CJIO’KHBIX 3(ppoB

26

Kupsr:
IPUMEHEHHE,
OHOJI0rHY€ecKast pojib JKUPOB

THIPOJIU3,

27

VTIeBoabl: COCTaB,
KIaccupUKaIus.
Baxxnenmue
MPEICTaBUTENN:  TIIFOKO3a,
¢dpykTO3a, caxaposa

- TpPUBJICKaTh BHUMAHHE
o0yyJaronmxcs K
o0cyxJaeMoli Ha  ypoKe
uHpopmanuu,
AKTUBH3ALIMHU
[103HABATEIHLHOMN
JIeITeIIbHOCTH
00ydJaromuxcs;

- moOyxXJaTh
oOydJaronuxcsi coOoaaTh
HA  ypOKE  TPUHIIHUIIBI
y4eOHOM JAUCHUILIMHBI U

CaMOOpraHU3aIlnu;
- VHHUIUUPOBATH
0o0yyJaronmxcs K
00CYyKIEHUIO,
BBICKA3bIBAHUIO CBOCTO
MHEHHS, BRIPA0OTKE CBOETO
OTHONICHHSI TI0 IOBOJY
MoJy4yaeMoOil Ha  ypoOKe
COLMAIIBHO 3HAYMMOM
nHpopManuu;

- TMPUMEHATh Ha YpOKe
UHTCPAKTHBHBIE  (DOPMBI
paboThI;

https://academy-
content.myschool.edu.ru/less
on/5439c18b-7440-4b6f-
bf84-c04fad71694f

https://academy-
content.myschool.edu.ru/less
on/461aa9c8-c0ef-4827-a8e5-
d12a0bedc826

https://academy-
content.myschool.edu.ru/less
0n/649883b8-7c5f-4f16-
896e-10a2278h08f1

https://academy-
content.myschool.edu.ru/less
on/8664b319-0ba3-4945-
b076-ch7ae5858090

https://academy-
content.myschool.edu.ru/less
on/b4feaa04-3438-4b57-
a3ec-ba0fofe63c0d

https://academy-
content.myschool.edu.ru/less
on/9834d408-386d-444a-
8de3-7efba8b98cdb

https://academy-
content.myschool.edu.ru/less
on/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4dof

https://academy-
content.myschool.edu.ru/less
on/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4dof

https://yandex.ru/video/previe
w/17497045772571462724

https://yandex.ru/video/previe
W/17497045772571462724

https://academy-
content.myschool.edu.ru/less
on/709ce43a-deb6-4281-
963b-01d2e212d4d0




28

Kpaxman u nemmrosioza Kak
IIPUPOJHBIE TTOJIUMEPDI

29

KonrponsHast pabGora 1o
pazneny
«Kucnopoaconepxaiue
OpraHuyecKue
coeauHeHUs ./
IIpome:kyTouHas
arrecrauus./BIIP

https://academy-
content.myschool.edu.ru/less
on/690fbb76-f94a-4177-bbbe-
3d3ae748f716

https://academy-
content.myschool.edu.ru/less
on/5a9e4cc3-f4e9-4b8f-a40f-
c9fe7c9c4bf8

https://academy-
content.myschool.edu.ru/less
on/66a7bd94-2bc5-4ec7-
b7c¢7-ff893919d25a

Pa3znen 4. A3oTcoaep:kaiiue oprannveckue coeguHenus (3 1)

30 | Obmas XapaKTEePUCTUKA 3 - TMpUBJICKATh BHHUMaHHUE

a30TCOJEpIKAIINX o0y4aromuxcs K

OpPraHUYECKUX oOcyxmaeMoli Ha  ypoOKe

coeaunenuii/BITP uH(popMaluuy,

31 | AMHMHBI:  METHJIIAMHH U AKTUBU3AIUH https://academy-

AQHWJIMH MI03HABaTEIbHOU content.myschool.edu.ru/less
JESITEIIbHOCTH on/0c608a59-4c69-4481-
00yUaroIIuXxCs; 839e-9205f201b73e

32 | AMUHOKUCIIOTBI KaK - pa3BUBaTh y

amM(OTepHbIE OPraHUYECKHE 00yJaromuxcst

COCINHCHU, Hx MO3HaBaTCJIbHYIO

OMOJIOTUYECKOE 3HAauYCHUE. AKTHBHOCTb,

Hennaet CaMOCTOSTEIBHOCTD,

benku kak  mpHUPOIHBIC WHHIHATHBY, TBODUYCCKHE https://academy-

BBICOKOMOJIEKYJIISIPHBIC CHIOCOBHOCTIL: content.myschool.edu.ru/less

COCIUHCHUS ’ on/c2f2f3d7-43d1-4873-ace0-
- (bOpMHpOBaTL y 78eca6009628
oGyuarommxes  KyasTypy | hitps://academy-
30poBoro 1 Gesomacworo | content.myschool.edu.ru/less
0Gpaza KH3HH on/c2f2f3d7-43d1-4873-ace0-

78eca6009628
Paznen. 5. BoicokomoliekyJisipabie coequnenust (2 4)
33 | OcHOBHBIE TIOHATHS XHUMHUHU 2 - T[pUBJIEKaTh BHUMAaHUE

BBICOKOMOJIEKYJISIPHBIX
COEIUHEHUU.

oOyJarmuxcs K
oOcyxJaeMoil Ha  ypoke
uHpopManuu,
AKTHBH3AILUH
NIO3HABaTEIbHON
JIeSTEIIbHOCTH
o0yJarmuxcs;

- TOpPUMCHATH Ha YpOKe
UHTEPAaKTUBHBIE  (OPMBI
paboTHI C O0YYAIOIIMMHUCS:

https://academy-
content.myschool.edu.ru/less
on/45b81dac-acha-440e-
99e3-14c3ba78050a




34

OcHOBHBIE METOJbI CHHTE3a

BBICOKOMOJIEKYJIIPHBIX

coequHeHni. IlmacTmacchl,

Kay4yyKH, BOJIOKHA

BKJIIOUCHHE B
WUTPOBBIX MPOLIEAYD;
- OPraHu30BbIBaTh B
paMKax ypoka MpOsIBJIICHUS
aKTUBHOM JKU3HCHHOM
MO3UIIMH 00YYaOIIHUXCS,

YpPOK

- dhopMHUpOBaTH y
0o0y4aromuxcst  KyJbTypy
3I0pPOBOTO U 0€30MacHOTrO
00pa3za Ku3HU

https://academy-
content.myschool.edu.ru/less
on/45b81dac-acba-440e-
99e3-14c3ba78050a
https://academy-
content.myschool.edu.ru/less
on/d7681e62-c311-48e9-

935e-fb3c59299c91

Bcero

34y,

11 kaace, 1 1 B Hegenmo, Bcero 34 9

Ne | Tema pasaesia 1 ypoka Kou-Bo JlesITeIbHOCTh YYUTEJIS ¢ DJIeKTPOHHbIE
n/n 4acoB yuyeToM padouei uugposbie
NpPOrpaMMbl BOCIIMTAHUS o0pa3oBaTe/ibHbIE
pecypchl
Paznen 1. Teoperuueckue ocHoBbI xumuu (12 1)
1 XUMHUECKUH  3IJIEMEHT. 3 - IpuBJeKaTb  BHUMAaHUE
AToM. DneKTpoHHas o0y4aromuxcs K
KOH(UTrypauus aToMOB LIEHHOCTHOMY acIeKTy
M3y4aeMbIX Ha ypoke
SIBJICHU,[TOHATUH, IPUEMOB;
pealin30BbIBAaTh
BOCTIUTATEIbHbIE
BO3MOXXHOCTH B PAa3JIMYHBIX
BHUIAX JIeaTelILHOCTH | https://academy-
00Y4aIOIMXCA CO CIOBECHOM fomen,tz'?ﬁ'fg?fo%edﬁ'm/
(3HAKOBOIA) OCHOBOM: 46523%6 de- e-oce
CaMoCTOsATENbHAs  PAb0Ta  C | 51554304452
2 | llepuognueckuii 3aKOH | yqe6HHKOM’Vpa6OTaCHaqu9'
[Teproauueckas cucTeMa HOMyJApHON  JINTEPaTypou,
XUMHYECKAX  DIIEMEHTOB oT6op " CpaBHCHHUE
JI. U. Menneneesa, ux MaTepuaia IO HECKOJIbKUM
CBSI3b C  COBPEMEHHOI HCTOTHHKAM,
TEOpUEN CTPOEHHUS ATOMOB “HIPOCKTHPOBATL CHTyallnn H
coObITHS, pa3BUBarOIINe
KyJIbTypy TEpeXHBAHUNH U
[IEHHOCTHbIE OPHCHTALHH | https://academy-
peOeHKa; content.myschool.edu.ru/
-OpraHU30BbIBATh i | lesson/e7d48881-055d-
00yUaroIIHUXCsI cuTyanmii | 49da-a49c-

7375¢3d033e9




3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB
XMMHYECKHX DJIEMCHTOB M
ux COCIMHEHHH o
rpynnaMm W IEepuojaM.
3HaueHue
MEPUOUYECKOr0 3aKOHA U

CHCTEMBI XUMHYECKUX
3JIEMEHTOB J.N.
MeHnneneeBa B pa3sBUTHH
HayKH. Bxonnas

KOHTPOJIbHadA paGOTa.

CaMOOILIEHKH;
-OpraHu30BbIBAThH
VH/IUBUYaJIbHYIO u
rpynmnoBsie (GopMbl y4eOHOM
JeSITEIbHOCTH;

- pa3BUBaTh y 00y4aroniuxcs
[I03HABATENIbHYIO AKTUBHOCTb,
CaMOCTOSITENIBHOCTb,
MHUIIMATHUBY, TBOpYECKHE
CIIOCOOHOCTH;

- dhopmupoBaTh y
0o0y4aromuxcs KYJIBTYpPY
30pOBOTO M  0e€30I1aCHOrO
00pa3a XKu3HHU;
peain30BbIBAaTh Ha YPOKax
MOTUBHPYIOIIMHI OTEHIMAI
IOMODAa, Pa3psKaTh
HANpPsUKEHHYI0OOCTAaHOBKY B
KJiacce.

https://academy-
content.myschool.edu.ru/
lesson/a9c9a61e-e387-
4ffe-bcfb-aca9c7241b21

Crtpoenue BELIECTBA.
XuMuueckass CBs3b, €€
BHUJIEI; MEXaHU3MBI
00paszoBaHMs

KOBaJICHTHOM CBSI3U.

Bonopoanas cBs3b

BanentHocCTb.
DIIEeKTPOOTPULIATEITLHOCTh

CTeneHb  OKHMCIICHUS.
BemectBa MoneKyIIpHOTO
u HEMOJIEKYJIIPHOTO
CTPOCHUS

[lonsiTue O JUCHIEPCHBIX
cucremax. McThHHBIE ¥H
KOJUIOUJIHbIE ~ PaCTBOPBL.
MaccoBast 1oJIs1 BemecTBa
B pacTBOpE

Knaccudukanmst u
HOMEHKJIaTypa
HEOPTaHNUYCCKUX
COCIUHEHMI.

-IIPUBJICKATh BHUMAaHHE
o0y4aromuxcs K
obcyxmaemMoii  Ha  ypoke
uH(pOpMallMK, aKTHBHU3AIMH

IM03HABaTCIILHOM
JIEATENILHOCTH

00yJaromuxcs;

- moOyXaaTh 00y4aroumxcs
co0JII0/1aTh Ha ypoKke
TIPUHIIMIIBI yueOHOU
IACIIATUINHEI u
CaMOOpraHU3alnu;

- OpraHu30BBIBaTH paloOTy
00y4JaromuXxcsi € COLMAIBHO
3HaYuMOM HHGpopManuei 1o
MOBOAY IOJTy4aeMoi Ha ypoke
COLMAJIBHO 3HAYUMOU
uHpOpMaInH;

- o0cyxmarh, BBICKa3bIBaTh
MHEHHUE;

- UCTIOJTb30BaTh
BOCIIUTATEIbHbIE
BO3MOXKHOCTH  COZIEpIKaHUS
yuyeObHOro TmpenMeTra dYepes
noi0op  COOTBETCTBYIOLIUX
TEKCTOB JUISI UYTEHMs, 3ajad
JUIsL pelieHusi, MpoOJIeMHBIX
CUTyallMi Uit 0OCYX/IEeHUs B
KJ1acce;

- [pUMEHATh Ha  ypOKe

https://academy-
content.myschool.edu.ru/
lesson/2859ec02-8ecd-
4cd8-8531-
edad962608fh

https://academy-
content.myschool.edu.ru/
lesson/a9c9a61e-e387-
4ffe-bcfb-aca9c7241b21

https://academy-
content.myschool.edu.ru/
lesson/12bfc348-007f-
4796-bcda-180fc6b720fe

https://academy-
content.myschool.edu.ru/
lesson/2859ec02-8ecd-
4cd8-8531-
edad962608fh

https://academy-
content.myschool.edu.ru/
lesson/12bfc348-007f-
4796-bcda-180fc6b720fe

https://academy-
content.myschool.edu.ru/
lesson/8ae38he6-e06f-
4fae-9729-69903109f968




I'eneTnueckas CBSI3b
HGOpI‘aHI/I‘ICCKI/IX BCIICCTB,

MHTEPAKTUBHBIC bopMBI
paboThl ¢ OOyYaIOUIMMHUCH:

pa3IMYHBIX KJIACCOB rpynmnoBas ~ pabota  WiH

8 Knaccudukanus 6 pabora B mapax, KOTOpHIE
XUMHUYECKHUX PEaKIHii B y4dar oOyJaromuxcs
HEOPTraHUYECKOU U KOMaHTHOH pabote u
OpPraHUYECKON XUMUHU. B3aMMOJICHCTBUIO C IPYTHUMHU
3aKoH COXpaHEHUsI MaCChl 00y4JarouMMucs;

BEIIECTB; 3aKOH pealin30BbIBATh

COXpaHEHHUs U BOCIIUTATENbHbIE httpts:/ /t acaderﬂy-l ol

MpPEeBpALICHHs SHEPTUU BOSMOKHOCTH B Pa3lIMUHbIX | SO on-MYSChool.eau.ru

ng fnﬁnqecxcnx b BHJIaX I[C:TGJIBHOCTI/I lesson/75637222-d397-
4bhla-810a-cc7bca%e8alc

peaxIusax 0o0y4aromuxcs;

9 CKOpOCTh peakiuu. - (hopmupoBaTh y https://academy-
OOpaTuMbIe peaKIuu. 00YJAIOIIUXCS KYJIbTYPY content.myschool.edu.ru/
XUMHYECKOE PABHOBECHE 3I0pPOBOrOM OE30IIaCHOTO Less;gnég%c(l)o Sdef-307e-

obpasa Ku3HU; 86041b603655

10 | Ilpakmuueckas paboma https://academy-

Ne 1. «Bausnue content.myschool.edu.ru/
PaAITUMHBIX PaKmopos Ha lesson/0e41e568-0a2b-
CKOpOCHb XUMUYECKOU 4605-bb92-

35d1ab69f9ba
peaxkyuuy

11 | DnexTponutuyeckas
muccouuanus. [lonstue o
BOJIOPOJIHOM IOKa3aTelie
(pH) pactBopa. Peakuuu https://academy-
HOHHOI'O OOMeHa. content.myschool.edu.ru/
IR —— lesson/237cdb54-2787-
u ngz)pl“aHI/ItlloeCKI/IX 4817-8330-

6e027b075645
BEIIECTB

12 | OKUCIUTEIBHO- https://academy-
BOCCTAaHOBHUTEIbHBIC content.myschool.edu.ru/
peakuuu. [Tousitue 06 Le:;gné 222190ef-7a8a-

-b58a-
DIEKTPOIIH3E PACILIABOB 1 bad1b2eeh237
pacTBOpPOB coJeit

13 | KourposbHasi paéora mo https://academy-
paszeny content.myschool.edu.ru/
«Teopernueckue lesson/9adf8229-876b-
OCHOBBI XMMMI» 4907-868e-

1d43bf90855¢
https://academy-
content.myschool.edu.ru/
lesson/cc14f97b-ada3-
4ac9-a123-dadc40973c6f
Pa3nen 2. Heoprannueckasi xumusi (17 4)
14 | Metamibl, X MOJOKEHHUE 6 -IIPUBJIEKATh BHHUMaHUE
B TlepuomHIecKoii obydarommxcs K https://academy-

CHUCTEMEC XUMHNUYCCKUX

oOcyx/maeMoli  Ha  ypoke

content.myschool.edu.ru/
lesson/a0d5bd16-683e-




anemenTos /I. 1.
MenneneeBa u
0COOEHHOCTH CTPOCHHS
aToMoB. O0mTNe
(dusznyecKue CBOMCTBA
METaJUIOB

15

CruiaBbl METAJIOB.
DIJIEKTPOXUMHUYECKUH P
HaIPSHKEHUN METaJlIOB

16

XHUMHUYECKHE CBOMCTBA
BaKHEHUIIINX METAIIOB
(HaTpuii, KU, KAJIbLIUA,
MarHui, alroMUHHIN) U UX
COCIMHCHUI

17

XHUMHUUYECKHE CBOIICTBA
XpoMa, MeJIu U UX
COCTUHEHUN

18

XUMHAYECKHE CBOUCTBA
IIMHKA, JKeJIe3a U UX
COE€IUHEHUN

19

Ilpakmuueckaa paboma
MNe 2. "Pewenue
IKCHEPUMEHMATIbHBIX
3a0ay no meme
«Memannvi»'"

20

Hewmerannsl, ux
NIOJIO)KEHHE B
Ilepnonnueckoi cucreme
XMUMHYECKUX 3JIEMEHTOB
J. . MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aTOMOB

21

dusnyeckue CBOMCTBA
HEMETAJIOB. AJIOTPONHS
HEMETAJIOB (Ha mpuMepe
KHCJIOPO/JIa, CEPHI,
docdopa u yriaepona)

22

XUMHYECKHE CBOMCTBA
rajioreHoB, Cepbl U X
COeTUHEHNN

23

XHUMHUYeCKHe CBOMCTBA
a3ota, Gocopa u ux

nH(popMaIuy, aKTUBHU3AIUU

MMO3HaBaTCILHOU
eSTEIbHOCTH
00yyJaroIuxcs;
-mo0yX/1aTh  OOYYArOIIMXCS
c00JII0/1aTh Ha ypoKe
TIPUHITATIBI yaeOHOU
JACIIUIIIHHEI b3
CcaMOOpraHU3aINH;

- TpPUMEHATH Ha  YPOKE
WHTEPaKTHBHbBIC bopmbl

paboTbl ¢ OOy4YaIOUIMMHUCH:
BKJIIOYEHHE B YPOK HIPOBBIX

nporenyp, KOTOpHBIE
MIOMOTAIOT  YCTAHOBJICHUIO
J0OpOoKeNaTeIbHON

aTMocdepbl BO BpeMs YpOKa;
-OpraHu30BbIBaTh  IIEPCTBO

OpYAUPOBAHHBIX
00yJaromuxcst Hal WX
HEYCIIEBAOIINMU
OJTHOKJIACCHUKAMH, JIAroIIee
oOyJarouMcs  COLUAIIBHO
3HAYMMBIH OTIBIT

COTPYIHUYECTBA H
B3aMMHOM [TOMOIIIY;

- pean30BbIBAThH
BOCIHUTATEIbHBIC
BO3MOXXHOCTH B Pa3IUYHBIX
BUJAX JeSITeIbHOCTH
00yJaroIuxcs;

- OPTaHU30BBIBATH B paMKax
YpOKa MpPOSIBICHUSIAKTUBHOM
YKU3HEHHOU MO3HUIINU
00yJaromuxcs;

- OpPraHu30BbIBAThH
WHWBUIYyaJIbHBIC U
rpymnmnoBsle(opMbl yueOHOM
JIESITEIIBHOCTH;

- BBIKa3aTh CBOW MHTEpEC K
VBIICUCHUSM, MEUTaM,
JKU3HEHHBIM ILJIaHaM,
npoOaemMam aeTeit/
00ydJarmuxcsi B KOHTEKCTE
co/iep)aHusl y4eOHOTO
npenIMeTa;

-pa3BUBaTh Y 00YyJarOIIUXCS
M03HABATENbHYIO aKTHBHOCTb,
CaMOCTOSITEIIbHOCTb,
WHUIMATUBY,

43le-8073-
70c604e9¢862

https://academy-
content.myschool.edu.ru/
lesson/e7ff8162-0d4d-
40f8-b9f7-422¢3e710750

https://academy-
content.myschool.edu.ru/
lesson/6545ec44-34c5-
43f6-826b-a648d7d6fef7

https://academy-
content.myschool.edu.ru/
lesson/2390b83e-a935-
4c96-bd3a-
25f26d9c1139

https://yandex.ru/vid
eo/preview/1333762
030184264564

https://yandex.ru/vid
eo/preview/9294285
947333992635
https://yandex.ru/vid
eo/preview/1292638
1127136999736

https://academy-
content.myschool.edu.ru/




COECTMHEHNN

TBOPYECKHE CIIOCOOHOCTH; -
¢dbopmupoBath y
00y4aromuXxcst KyJIbTypy
3JI0pPOBOTOM 0€30MacHOTO
o0pasa Ku3Hu

24

XMUMHYECKHE CBOMCTBA
yriiepojia, KpeMHHUSI B UX
COeTUHEHUU

25

[IprumeHeHne BaKHEUIINX
HEMETAaJUIOB U UX
COE€IMHEHUN

26

O0o061IeHNE U
cHCTeMaTH3amus 3HaHuH
o teme «HemeTtaimiey.
Brraucnenus 1o
YpPaBHEHUSAM XHUMUYECKUX
peaxkiun u
TEPMOXUMHUYECKHE
pacuEThl

27

Ilpakmuueckaa padoma
Ne 3. «Pewenue
IKCHEPUMEHMATIbHBIX
3a0au no meme
"Hememannot''»

28

KonTponbnas pabota no
TeMaM «MeTamis» 1
«HemeTtanmpy.
IIpome:xxyTounas
aTrecTanmsa.

29

Heoprannueckue u
OpPraHMYECKHUE KUCIIOTBHI.
Heoprannueckue u
OpraHMYECKHE OCHOBAHUS

30

AmodorepHble
HEOpPTraHNYECKUe H
OpraHuvecKue
COEIMHEHNSI.
['eneTnueckas cBA3b
HEOPTraHWYECKUX U
OpPraHUYeCKUX BEIIECTB

lesson/2390b83e-a935-
4¢96-bd3a-

25f26d9c1139https://ya
ndex.ru/video/previe
w/674564624047061
4261

https://academy-
content.myschool.edu.ru/
lesson/2390b83e-a935-
4c96-bd3a-
25f26d9¢1139
https://yandex.ru/vid
eo/preview/2593412
1098852654

https://academy-
content.myschool.edu.ru/
lesson/cfb70c37-2784-
4c66-be05-b0966dffb673

https://yandex.ru/vid
eo/preview/1415198
1144214344277

https://academy-
content.myschool.edu.ru/
lesson/7c19b0ba-7815-
4db3-86f4-
dOac5b740b3b

https://academy-
content.myschool.edu.ru/
lesson/b8e4d657-2cc7-
4860-8583-9f76edcB8ab9f

https://academy-
content.myschool.edu.ru/
lesson/35¢c2be59-f1c6-
46¢6-910c-
46a0576d6924
https://academy-
content.myschool.edu.ru/
lesson/46b429e4-931c-
43fb-a2ba-be9eObbeddef

https://academy-
content.myschool.edu.ru/
lesson/c6c5af9a-9645-
4604-9834-
59151d566a61

Pa3znen 3. Xumusi 1 :ku3eb (4 4)




31 | Ponb xumuu B 4 - [IpuBniekaTh BHUMaHHUE
o0ecrieyeHnn oOyyaromuxcst K
5KOJIOTHYECKOH, 00CcyXK1aeMoli Ha ypoKe https://academy-
o content.myschool.edu.ru/
DHEPreTHYECKOMN U MH(OPMAIIMH, AKTHBU3ALHH | oo itrgoores 1000
MUIIeBON O€30MMaCHOCTH, MO3HABATEIBHOMN 4853-83a0-
pa3sBUTUHA MEIULIMHBI JESITEIIbHOCTH 588bf830407a
32 | IIpencraBienust 06 oOmUX 0o0y4aromuxcs; s acad
; my-
HaYYHBIX TPUHIIHIIAX -IIPUMEHSTH Ha YPOKE costsen ff:ysechz)/ol.edu.ru/
MPOMBIIIIIEHHOTO MHTEPAKTUBHBIE ()OPMBI lesson/f5999557-18¢8-
MOJIYYCHHA BaKHEUIIINX pa6OTBI C 06y‘IaIOH_II/IMI/ICSIi 4853-8330-
BEIIIECTB. JTUCKYCCHH, KOTOPBIE JAlOT 588bf830407a
33 | YenoBek B MUpE BEIIECTB 00yJaroImuMcsi BO3SMOKHOCTD | https://academy-
¥ MATEPUAIIOB IPHOOPECTH OIBIT BEICHNUS content.myschool.edu.ru/
KOHCTPYKTHBHOTO THANIOTa; lesson/acd826c¢f-ba2d-
i 49db-b216-
-OpraHu30BbIBaTh B paMKax ef7c26a84728
34 | Xumust 1 310poBbe ypoOKa HpOiIBJIeHHSIaKTHBHOfI
FelloBeKa YKU3HEHHOU MO3HUIINU
0o0yyJaronmxcs
“bopmmposats y https://academy-
0byuatoImmXcs KyIbTYpy content.myschool.edu.ru/
370pOBOIrOM O€30I1aCHOTO lesson/acd826¢f-ba2d-
06paga 49db-b216-
ef7c26a84728
Bcero 34y.
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