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IHosicHuTeIbHAA 3aIUCKA

Pabouas nporpamma o XuMHH Ha YPOBEHb CpeHEro 001ero oopa3oBanus A odydarormxcst 10—
11-x kmaccoB MBOY «MI'JI um. JI. AromnieeBa» pa3zpaboTaHa B COOTBETCTBUU C TPEOOBAHUSMHU:

. ®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-0d3 «O06 obOpa3oBanuu B Poccuiickoi

denepanuny;

. npukaza MwuroOpHayku ot 17.05.2012 Ne 413 «OO6 yrBepkmeHuu QeneparbHOTO

rOCY/IapCTBEHHOTO 00pa30BaTeJIbHOTO CTaHIapTa cpeaHero oomiero oOpaszoBaHus» (C

HW3MEHCHHSIMHU, BHECEHHBIMH MPHKa3oM Munnpocsernenus ot 12.08.2022 Ne 732);

. npuka3za Munnpocsemenus ot 18.05.2023 Ne 371 «O06 yrtBepxkacHUU GeaepaabHON

00pa30BaTeNbHON MPOTrPaMMBI CPETHETO O0IIero 00pa3oBaHUsM Y,

. npukaza MunmnpocBemenuss ot 22.03.2021 No 115 «O6 yrtBepxkaenun Ilopsaka

OpraHM3allii U  OCYIIECTBICHHS  00pa30BaTEIbHOW  JESATENILHOCTHU IO  OCHOBHBIM

o01ieo0pa3oBaTeIbHBIM MPOrpaMMaM — 00pa3OBaTEIbHBIM MPOrPaMMaM HAYalIbHOTO OOIIEro,

OCHOBHOT'0 OOILIETO U CPEJHETO 00I1IEero 00pa3oBaHUsM»;

. Konuenmus npenonaBanus yueoHOro rnpeamera « XUMHus»,
. Konnenius sxonornyeckoro 0opa3oBaHus B CUCTEME 00111ero o0pa3oBaHus;
. CII 2.4.3648-20 «CaHWTapHO-3IUACMHOJIIOTHYECKIE TpeOOBaHUS K OpraHU3aIusaIM

BOCIIUTaHUS M OOydYeHHs, OTAbIXa W O3J0POBJICHHUS JETeH M MOJOICKH», YTBEPKICHHBIX

MOCTAHOBJICHHEM TJIaBHOTO caHuTapHoro Bpada ot 28.09.2020 Ne 28;

. CanlluH 1.2.3685-21 «I'urneHmueckue HOPMATHBBI U TPEOOBaHHS K OOECIICYCHUIO

OezomacHocT ¥ (WiaM) OE3BPEIHOCTH ISl  4YeloBeKa (HaKTOPOB Cpeibl  OOMTaHHS»,

YTBEP)KJICHHbBIX TIOCTAHOBJIEHUEM TJIaBHOTO caHUTapHOro Bpaya ot 28.01.2021 Ne 2;

. y4eOHOTr0 IJIaHa CPEeIHero oO0miero oOpa3oBaHMsl, YTBEpkAeHHOro mpukazom MBOY

«MTI'JT um. [1. AromeeBa» ot 30.08.2023 Ne 63 «O06 yTBep»JICHUHA OCHOBHON 00pa30BaTEIIEHOMN

IIPOrpaMMBbl CPETHET0 00IIEro 0Opa3oBaHUMY;

. benepanbHO pabodel mporpaMMsl o yueOHOMY IpeaMeTy « XuMHus» 0a30BOr0 YPOBHSL.

Pabowas mporpamMma OpHEHTHpOBaHAa Ha [EJIEBbIE IPHOPHUTETH, COHOPMYIHPOBAHHBIE B
benepaibHON paboyeil mporpamMMme BoCIUTaHus U B paboueit mporpamme Bociiutanuss MBOY «MIJI um.
J1. AromieeBay.

IIporpamMma mo XMMHMHM Ha YpOBHE CpeAHEro oOIero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
®denepabHOoro 3akoHa OoT 29.12.2012 Neo 273-®3 «O06 ob6pazoBanmm B Poccuiickoit dDenepanum,
TpeOoOBaHUI K pe3ysibTaTaM OCBOEHHUS (ernepalibHOl 00pa3oBaTeIbHOM MPOrpaMMbl CPEIHEro OOIIero
obpazoBanus (POII COO), mpexacraBieHHbIXx B DenepaabHOM TOCYAapCTBEHHOM 00pa3oBaTEIbLHOM
crangapte COO, ¢ yuérom KoHuemniun npermnoiaBanust yueOHOTO IpeaMeTa « XuMHsh» B 00pa3oBaTeIbHbBIX
opranuzanusx Poccuiickoit deneparuu, peaqu3yromndx OCHOBHBIE 00pa3oBaTeNbHBIE MPOTPAMMBI, U
OCHOBHBIX T0JIO’keHUH «CTpaTerun pa3BuThs BocnuTanus B Poccuiickoit ®enepannn Ha nepuox o 2025

rona» (Pacnopspkenne [IpaBurenscrea P® ot 29.05.2015 Ne 996-p).



OcHOBY MOJIXOAOB K pa3pabOTKe MpOrpamMMmbl 10 XUMHH, K OINpPEIEICHUI0 OOILeH cTpaTreruu
00y4yeHHs, BOCIIUTAHUS U PA3BUTHUs 00yUaIOMIUXCSI CPEICTBAMU yueOHOTO npeamMeTa « Xumus» ais 10-11
KJJacCOB Ha 0a30BOM ypOBHE COCTaBWJIM KOHLENTyalbHble mojoxenus OPIOC COO o
B3aUMOOOYCIIOBIIEHHOCTH 1IeJiel, COAep)KaHus, pe3yJbTaToB oOOyueHHs M TpeOOBaHUH K YpPOBHIO
IIOATOTOBKH BBIITY CKHUKOB.

Xumuueckoe o0pa3oBaHUe, MOIy4aeMOe BBITYCKHHKAMU O0Ie00pa3oBaTeNbHON OpraHHU3allvy,
SBJIAETCS HEOTHEMJIEMOM 4acThbiO UX 00pa3oBaHHOCTU. OHO CIYKUT 3aBEPILIAIOLIMM 3TAllOM peaau3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYLIUX LEIOCTHOW CHUCTEME
XMUMHUYECKOro 00pa3oBaHUS. DTH LIEHHOCTH KacaroTcs IO3HAHMs 3aKOHOB HPUPOAbI, (OPMHPOBAHUSA
MHUPOBO33PEHUSI M OOLICH KyJbTYpbl UEJIOBEKA, a TaKXKe HKOJIOTUYECKH OOOCHOBAaHHOTO OTHOUICHHUS K
CBOEMY 3JI0POBBIO M IPUPOIHOH cpene. Peanusyercs xumudeckoe o0pazoBaHue 00ydaronuxcs Ha ypOBHE
cpeaHero o01ero oopa3oBaHMs CPeICTBAMU Yy4eOHOro mpeamera « XUMHs», COAEpKaHUe U MOCTPOECHUE
KOTOPOI'O OIpeJiesIeHbl B MPOrpaMMe M0 XUMHM € y4€TOM cHenM(UKM HayKu XUMUHM, €€ 3HAueHUs B
MIO3HAHUM MPUPOJIbl U B MAaTEPUAIILHOM JKHM3HU OOILECTBA, a TAKXKE ¢ yUETOM OOIIMX LieJIel U IPUHIIUIIOB,
XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHHE CUCTEMBI CpeliHero oomiero oOpasoBaHus B Poccuiickoit
®Oenepanuu.

XuUMHSI Kak 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK HUIpPaeT OCOOYyI0 pOjib B COBPEMEHHOU
LUMBUJIM3ALMU, B CO3JaHUMM HOBOM 0a3bl MaTepuaJbHOM KyibTypbl. OHa BHOCUT CBOW BKJIaJl B
(dbopMHpOBaHKE PAIMOHAILHOTO HAYYHOTO MBIIUICHUS, B CO3/aHUE LEIOCTHOTO MPEACTaBICHHUS 00
OKpY’KalollleM MUpPE KaK O €IMHCTBE MPHUPOAbI U YEJIOBEKa, KOTOpoe (OPMUPYETCS B XMMHUHU Ha OCHOBE
IIOHMMAaHHs BEILECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MUPA, OCO3HAHUS B3aMMOCBSA3M MEXIY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMHU U BO3MO>KHBIMU 00JIACTAMH TPUMEHEHHS.

TecHo B3auMOIEHCTBYSI C APYTUMHU €CTECTBEHHBIMU HAYKAMHU, XUMUS CTajla HEOThEMJIEMON YacCThIO
MHUPOBOM KYJbTYpbl, HEOOXOAUMBIM YCIOBHEM YCIIEUIHOTO TPyAa W JKU3HHM KaXKIOro 4jieHa OOIecTBa.
CoBpeMeHHas XMMUS KaK HayKa CO3UJIaTeNIbHAsA, KaK HayKa BBICOKMX TEXHOJIOTUI HAIIpaBJICHA HA PELICHHE
r700aNbHBIX MPOOJIEM YCTOWYMBOIO Pa3BUTHS YEIOBEUYECTBA — CBHIPbEBOI, YHEPreTHUECKO, MUILEBOH,
9KOJIOTMUYECKOH 0€3011aCHOCTH U OXPAHbI 370POBbSL.

B cooTBeTcTBUM ¢ 00IIMMU LENSIMU M IPUHLIMIIAMHU CPEAHET0 oOlIero oopa3oBaHus CoepKaHHE
npenmera «Xumus» (1011 kmaccel, 6a30BbIil yPOBEHb H3YUCHHUS) OPHEHTUPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEKYJIbTYpHYIO MOATOTOBKY OOYyYaromuxcs, HEOOX0AUMYIO UM JJIsi BEIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIELUIHOTO BKJIIOYEHHS] B JKU3Hb COLMYMa, NMPOJOJDKEHHs 0o0pa3oBaHHUs B PazIUYHBIX
00y1acTax, He CBA3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBisiomuMu npeaMeTa «XUMHUs» SBISIOTCS 0a30Bble Kypchl — «Opranudeckas XUMUsS» U
«O011as 1 HeoOpraHuveckass XUuMHs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX SBIISIOTCS OCHOBBI
0a30BOM HAayKH: CHCTeMa 3HAHUI M0 HEOPTaHMYESCKON XMMHUU (C BKIFOUECHHEM 3HAHUI U3 00IIeH XUMUHN) U
opranuyeckoil xumuu. @opMUpoBaHUE JAaHHON CUCTEMbI 3HAHUN MPU U3yUYEHUU MperMeTa o0ecreunBaeT
BO3MOKHOCTb PACCMOTPEHUS BCEro MHOT000pa3Hsi BEIIECTB Ha OCHOBE OOIINX MOHATHUH, 3aKOHOB U TEOpUI

XHUMHU.



CrpykTypa coaepxkaHusi KypcoB — «Opranuueckas XuMus» u «O0mas 1 HeopraHuuecKkasi XuMus»
copMHpOBaHa B ITpOrpamMme 110 XUMUHU Ha OCHOBE CHUCTEMHOT0 MOAX0/1a K U3YUYEHHUIO yUeOHOTr0 MaTepHrasa
U 00yCJOBJI€HAa HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHMN Ha ONpPENENEHHBIX TEOPETHUYECKHX
ypoBHAX. Tak, B Kypce OpraHM4eCKOM XHMHUHM BELIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIIACCHYECKON
TEOPUU CTPOCHHUS OPraHUYECKUX COCAMHEHMH, a TaKK€ HAa YPOBHE CTEPECOXHMMHYECKHX M DJIEKTPOHHBIX
IIpeJICTaBICHUI O CTpOoeHNH BenlecTB. CBeeHns 00 N3y4aeMbIX B Kypce BELIECTBaX JAtOTCS B Pa3BUTHH —
OT YIJIEBOJOPOAOB JI0 CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COeIUMHEHUI. B Kypce opraHmueckoi XMMHH
MOJIy4yaroT pa3BUTHE C(HOPMHPOBAHHBIE HA YPOBHE OCHOBHOIO 0OOLIEro oOpa3oBaHUs IEpBOHAYAIIbHBIC
IIPEJCTABICHNUS O XUMUYECKOM CBS3M, KJIACCU(PUKALIMOHHBIX NMPU3HAKaX BEILECTB, 3aBUCUMOCTH CBOWCTB
BELIECTB OT UX CTPOEHUS], 0 XUMUUYECKOM peakluu.

[To HOBBIM YIJIOM 3peHUS B IpeaMeTe « XUMHS» 0a30BOTO YPOBHS pacCMaTPUBACTCS U3YUECHHBIN
Ha YpPOBHE OCHOBHOTO 00I1ero o0pa3oBaHUs TEOPETHUUECKUI MaTepuall U (PaKTOJIOrHYecKue CBEIEHUS O
BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B yacTHOCTH, B Kypce «OOImas U HeopraHudecKas XUMMsD
00y4YaroImMMCsT MPEAOCTABIAETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE IEPUOJMYECKOTO 3aKOHA C
O0IIETEOPETUIECKUX U METOIOJIOTUICCKUX MO3UIHHN, TITy0Ke MOHATH HCTOPUIECKOE U3MEHEHHE (PYHKIUH
3TOro 3aKOHA — OT 00001IaoNIEeH 10 00BACHSIOMIEH U TPOTHO3UPYIOLIEH.

Enunas cucremMa 3HaHMM O Ba)XKHEHMINMX BEIIECTBAX, MX COCTaBe, CTPOEHUH, CBOMCTBAX M
NPUMEHEHUH, a TaKXK€ O XHMHUYECKUX PEaKUMsSX, HUX CYUHOCTU U 3aKOHOMEPHOCTSX HPOTEKaHUs
nononHsiercs B Kypcax 10 u 11 kiraccoB aneMeHTaMu coJepKaHusl, UMEIOIIUMHE KYJIbTypOJIOTHYECKUH 1
MPUKIIQTHON XapakTep. DTH 3HAHHUS CIIOCOOCTBYIOT TOHUMAHUIO B3aUMOCBSI3H XUMHH C IPYTHMHU HayKaMH,
pacKkpbIBalOT €€ poJib B IO3HABATENBHOM U MPAKTUYECKOM JESATEIbHOCTH 4EJIOBEKa, CHOCOOCTBYIOT
BOCIIUTaHUIO YBAKEHUS K MPOLIECCY TBOPUECTBA B 00JACTH TEOPUU U MPAKTUUYECKUX MPUITOKEHUN XUMUH,
[IOMOTalOT BBIMYCKHUKY OPHEHTHPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAUYUMMBIX MpoOiemMax,
CBSI3aHHBIX C XMMHEH, KpUTHUECKHU OCMBICIINBATH HH(POPMAIUIO U IPUMEHSATH €€ 1JIs TIOTIOJIHEHUS 3HAHUI,
pELIECHNs] UHTEUIEKTYaIbHbIX M DKCIIEPUMEHTAJIBHBIX HCCIIEN0BATENIbCKUX 3a1ad. B nenom conepkanue
yueOHOro mnpeamera «XHMHUS» TaHHOTO YPOBHS H3Y4YE€HUS OPHEHTHPOBAHO Ha (OPMHPOBAHUE Y
o0y4aroluxcsi MHUPOBO33PEHUYECKON OCHOBBI Il TMOHUMaHUS (QUIOCOQCKUX HAEH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPIraHUUECKOTO U OPTraHUYECKOr0 MUPA, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB
UX COCTaBOM U CTPOEHHEM, IIO3HABAEMOCTb IPUPOAHBIX SIBICHUN IYTEM DKCIEPUMEHTAa W PELICHMS
MPOTUBOPEUYMI MEXKAy HOBBIMU (PAKTAMU U TEOPETUUECKUMU MPEINOCHIIKAMH, OCO3HAHUE POJIM XUMUU B
pEIIeHNH KOJIOTHYECKUX MpoOiieM, a Takke MpodiieM cOepexeHUsi SHEPreTUHYECKHX PecypcoB, ChIPhS,
CO3/1aHUS HOBBIX TEXHOJIOTUN U MaTepUasOB.

B mnnane pemeHus 3ajad BOCHUTAHUS, PAa3BUTUS W COLMANM3ALMU OOYYarOIIUXCA TMPHHSTHIC
IIPOrpaMMOl M0 XMMHMHM TOIXOJbl K ONPEIEICHHUIO COJAEP)KAaHHUA M IIOCTPOECHHS IpeaMeTa
IpeycMaTpuBatoT GOPMUPOBAHUE YHUBEPCATIbHBIX yUeOHBIX AEHCTBUM, UMEIOIINX Oa30BO€ 3HAUEHUE JISI
Pa3IMYHBIX BHJIOB JAESTEIbHOCTU: pEIIeHUs MpoOsieM, MOKCKa, aHalu3a U 00paboTku HHOpMaLuy,
HEOOXOJUMBIX JUIsl TMPHOOPETEHUs OIbITa NPAKTUYECKOH M HCCIIEAOBATENBCKOW JESTEIbHOCTH,

3aHUMAIOIIEH Ba)KHOE MECTO B MIO3HAHUU XMMHMHU.



B mpakTtuke npenopaBaHus XMMHUHM Kak Ha YpOBHE OCHOBHOTO 001Iero oOpa3oBaHMs, Tak U Ha
YpOBHE CpeAaHero oOmiero oOpa3oBaHUs, MPU OIMPENEICHUH COJEPKATEIHbHOW XapaKTEPUCTUKH IIeNen
M3YYCHHsI TIpEMETa HANpaBICHHEM TEPBOCTCIICHHOH 3HAYUMOCTH TPAAULMOHHO MPU3HAETCS
(dbopMUpOBaHHE OCHOB XMMHUYECKOM HAyKH Kak 00JacTH COBPEMEHHOI'O €CTECTBO3HAHMS, MPAKTUYECKOM
JEeSITeIbHOCTH YelIOBEeKa M KaK OJHOTO0 M3 KOMIIOHEHTOB MHPOBOUM KyJbTypbl. C METOAMYECKON TOYKHU
3pEHUs TAKOW MOAXO0]T K OTPEICIICHUIO LIEJIeH U3YUCHHsI PEAMETA SBIISETCS BIIOJIHE ONPaBIAHHBIM.

CornacHo TaHHOW TOYKE 3pEHUS TJIABHBIMU IESIMH M3yYCHHUs MpeaMera « XuMmus» Ha 06a30BOM
ypoBHe (10 —11 Kimaccel) SIBISIOTCS:

. dbopMUpOBaHHE CHUCTEMBbl XHMHUYECKUX 3HAaHUN KaK Ba)KHEUIIEH COCTaBIISIOIIEH

€CTECTBCHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOM JIEKAT KIIFOYEBBIC TTOHSATHS,

(dyHIaMeHTaIbHBIE 3aKOHBI U TEOPUH XMMHH, OCBOCHHE SI3bIKa HAYKH, YCBOCHUE U TIOHUMAaHUE

CYIIIHOCTH JIOCTYITHBIX 0000111€eHN I MUPOBO33PEHYECKOT0 XapaKkTepa, 03HAKOMIICHUE C UCTOpUEH

WX Pa3BUTHUA U CTAHOBIICHHUS,

. (dhopMUpOBaHHE W PA3BUTHE IMPEACTABICHUI O HAyYHBIX METOJaX TMO3HAHWS BEIICCTB U

XUMHYCCKHUX pPEaKIHid, HeOOXOIUMBIX JIJIsi TIPHOOPETCHHUS YMEHUH OPUCHTHPOBATHCS B MHPE

BEUIECTB M XUMHUYECKHX SIBICHUI, MMEIOIIUX MECTO B MPUPOJE, B MPAKTUYECKOW U

MOBCETHEBHOM JKU3HH,

. pa3BUTHEC YMCHHA H CIIOCOOOB JIEATEIHHOCTH, CBS3aHHBIX C HaONIOJICHUEM U

O0BSICHEHMEM XUMHYECKOTO 3KCIIEPUMEHTA, COOIOCHIEM MTPABIII 0€30MacHOTO OOpaIIeHUS C

BEIIICCTBAMH.

Hapsiny ¢ ostuMm, coxmepkarenbHas XapaKTepUCTHKA LeJe W 3aJad W3ydeHHsl IpeaMeTa B
porpaMMe 1Mo XMMUHU YTOUYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUHU C HOBBIMU IIPUOPUTETAMU B CUCTEME
cpennero oOmiero oOpaszoBaHusi. CeromHss B TPENOJaBaHUM XUMHH B OOJBINEH CTENEHU OTHAETCA
MPEIOYTEHNE TIPAKTHUECKON KOMIIOHEHTE COJCpKaHUs OOydYeHHWs, OPUCHTHPOBAHHOW Ha TOJTOTOBKY
BBIMTYCKHHKA 00111e00pa30BaTeNbHOM OpraHu3alliy, BIaICIONIEro He HA0opOM 3HaHUH, a PyHKIIMOHAILHOMN
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHHUSMHU aKTUBHOTO TOJTY4YEHUS 3HAHUI M MPUMEHEHHs UX B
peATbHOM JKU3HU TSI pEIICHUS TPAKTUICCKIX 33]1a4.

B cBsI31 ¢ 9THM TIpH H3yUEHUU MIPeIMETa « XUMUSD) JOMUHUPYIOIIEe 3HAUYCHUE TPHOOPETAIOT TAKHE
LeH U 33]1a4H, KaK:

. amanrtanus oOydalomuxcs K  YCIOBUSM JMHAMUYHO Pa3BUBAIOIIETOCS MUDA,

(hOpMHPOBaHHE WHTEIUICKTYaJIbHO PA3BUTON JIMYHOCTH, TOTOBOM K CaMo0Opa3oBaHHIO,

COTPYJIHUYECTBY, CAMOCTOSITCIbHOMY TPHHATHIO TPAaMOTHBIX pPEIIEHHH B KOHKPETHBIX

KU3HEHHBIX CUTYAIUsIX, CBSA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

. dbopmMHUpoBaHHE y OOYYAIOUIMXCS KJIFOUEBBIX HABBIKOB (KJIFOUCBBIX KOMIICTCHIINM),

MMEIOIUX YHUBEPCATHLHOE 3HAYCHUE JUIS PA3TUYHBIX BHJIOB JACSITEILHOCTH: PEIICHUS MTPOOIIEeM,

MOMCKA, aHalu3a W 00paboTku HHPOPMAIMH, HEOOXOAUMBIX [JII TPHOOPETEHUS OIBITA

ACATCIIBHOCTH, KOTOpAasd 3aHUMACT BAXKHOC MCCTO B INO3HAHUU XUMHH, a TAKKC IJIA OLHCHKH C



MO3UIIMN SKOJIOTHIECKON 0€30MMacHOCTH XapaKTepa BIUSHHS BEIIECTB U XUMHUYECKUX TTPOIIECCOB

Ha OpPraHu3M YeJIoOBeKa U MPUPOIHYIO Cpeay;

. pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, NHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH

00yYaroIuXcs: CIIOCOOHOCTH CaMOCTOSITEIBHO TNPUOOpETaTh HOBBIC 3HAHUS 10 XWMHU B

COOTBETCTBHUH C KU3HECHHBIMH TIOTPEOHOCTSIMH, HCIIOJIb30BaTh COBPEMEHHBIC HH(POPMAaIMOHHBIC

TEXHOJIOTHH JJIS TIOMCKA ¥ aHAJIN3a YYeOHOU U HAYYIHO-TIOMYJIAPHON UH(OPMAIIMA XUMHUYECKOTO

CoJIep KaHus,

. (dbopMHpOBaHKE U Pa3BUTHE y O0YYAIOIIUXCS ACCOIUATHBHOTO M JIOTHYECKOTO MBIIILJICHHUS,

HAOJIOAATEIBHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPhIE OCOOCHHO HEOOXOJHWMBI, B

YaCTHOCTH, MIPH TUIAHUPOBAHUH U TIPOBEICHUH XUMUYECKOTO SKCIIEPUMEHTA;

. BOCIIUTaHHE y OOydarommxcsi yOexJEHHOCTH B T'YMAaHHCTUYECKOH HAaIpaBICHHOCTH

XMUMHM, €€ BaXHOH pOJNM B  pEHICHUH IIIOOATBHBIX  MPOOJIEM  paIOHAIBHOTO

MPUPOJIOTIONB30BAHHMS, TOIOJIHEHUS YHEPreTHUECKUX PECYPCOB U COXPaHEHHs IPUPOIHOTO

paBHOBECHs], OCO3HAaHUS HEOOXOIMMOCTH OEpeKHOTO OTHOIICHUS K TPUPOAE U CBOEMY

3II0POBBIO, & TAKXKE MPHOOPETEHUS OIBITA UCIIOIH30BAHUS MTOJTyUYECHHBIX 3HAHUN JUTSI IPUHATHS

IPaMOTHBIX PEIICHUI B CUTYAIIHUSIX, CBSI3aHHBIX C XUMHUYCCKHUMH SIBJICHUSIMHU.

B yueOHOM 1utaHe cpeanero o0miero oopa3oBaHus MpeaMeT « XUMHs» 0a30BOT0 YPOBHS BXOJIHT B
COCTaB MpeIMeTHOM obnactu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 9ncao 4acoB, OTBENEHHBIX U M3YYEHUS] XUMHH, Ha 0A30BOM yYpPOBHE CPEIHEr0 OOIIEro
obpasoBanusi, coctaBisieT 136 gacos: B 10-m kimacce — 68 vacos (2 yaca B Hezgenmo), B 11-m kiacce — 68
yacoB (2 yaca B HEJIENIO).

Jns peanu3al MpOrpaMMbl UCHOJIB3YIOTCS YUEOHUKH, JAOMYUICHHbIE K HCIOJb30BAHUIO IPH
peanu3aii UMEIOIIUX TOCYNApCTBEHHYIO aKKpPEIWUTAIMI0 00pa3oBaTeNbHBIX NPOTPaMM HAadaIbHOTO
00111ero, OCHOBHOTO OOIIETO, CpeIHero oO0Iero o0pa3oBaHHsS OpPraHU3ALMSIMH, OCYIICCTBIISIIONIUMU
00pa3zoBaTeNbHYIO JeSITEeIbHOCTD, IpHUKa3oM Munnpocsemenus ot 21.09.2022 Ne 858:

. Xumust, 10 kmace/ Tabpuensia O.C., OctpoymoB W.I'., CnagkoB C.A., AKIHOHEpHOE

obmectBo «M3natenscTBO «IIpocBemienuey,

. Xumust, 11 kmacce/ T'abpuensu O.C., Octpoymo W.I'., Crnaako C.A., AKinoHepHoOe

O6H.I€CTBO «H3maTenscTBO «HpOCBeH_IeHI/Ie».

DNeKTpOHHBIE 00pa30BATENBHBIE PECYpPCHI, JOMYIIEHHBIE K HWCIOIB30BaHUIO TPU pealH3aiuu
UMEIOIINX TOCYJapCTBEHHYIO aKKPEIHWTAIlMI0 00pa3oBaTeNbHBIX MPOrpaMM HadaJlbHOTO 0OIIero,
OCHOBHOTO 00111eT0, cpeHero oduiero oOpasosanus npukazom Munnpocsenienus ot 02.08.2022 Ne 653:

. DNeKTpoHHBI o0Opa3oBarenbHbli pecypc «Jlomamnue 3ananus. Cpeanee oOriee

obpaszoBanme. Xumusi«, 10-11 kmace, AO UznatenbcrBo «IIpocBemenuey;

. Tpenaxep «O6mako 3Hanmit». Xumus. 10 xracc, OO0 «Duzukon Jlady;

. Tpenaxep «O6mnako 3nanmit». Xumus. 11 knace, OO0 «Puzukon Jlady.

IIpoepammori 10 kracca npedycmompenvi.



- MpaKTHYeCKue paboThl — 2;
- KOHTPOJIbHBIE paboTHI — 4.
Ilpoecpammort 11 knacca npedycmompenvi.
- MpaKTH4ecKue paboTel — 3;
- KOHTPOJIbHBIE Pa0bOTHI — 4.
YueOHo-ucc/Ie10BaATEILCKAS M IPOEKTHASA 1eATeIbHOCTH
10-i xmacc:
*  BiusHHE COUPTHBIX HAITMTKOB HA JICHATYPAIHIO OCIIKOB;
»  JlueTudeckuii 3aMEHHUTENb caxapa acrapTaM — TOKCHYHOE BEIIECTBO;
=  OpraHuuecKue KHCIOTHI B IPUPOJIE U I0Ma;
*  3HaueHHe OMONOJIMMEPOB B METUIINHE;
*  Meauko-OnoIIOTHYECKOe 3HAYCHUE XUMUYECKUX AIEMEHTOB.
11-ii knacc:
* 3paueHne Kode u KoernHa B )KU3HU YEIOBEKA, C TOYKHU 3PEHUS] OMOXMMHUKA;
=  XuMHS ¥ TULIEBOE MPOU3BOACTBO;
*  XuMUs B YaIllKe Yas;
»  Cynbdarsl B IIAMITYHSIX;

= XYUMHUA 1 KOCMETHUKA.



IInanupyemsblie pe3yJibTaThl 0CBOCHUSI Y4€OHOI'0 IpeaMeTa
JIn4HOCTHBIE pe3y/IbTaThI

@I'OC COO ycranaBiuBaeT TpeOOBaHMUA K pe3yibTaTaM OCBOCHHUS OOYYaIOUIMMMCS HPOTrpaMM
cpenHero oOmero oOpa3oBaHMs (JMYHOCTHBIM, METANpPEeIMETHBIM M mHpeaMeTHbiM). HayuHo-
METOAMYECKOH OCHOBOHM JUIsl pa3pabOTKU IUIAaHUPYEMBIX PE3yJbTaTOB OCBOEHHUS NPOTPaMM CpEIHEro
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOAXO/I.

B cooTBETCTBUM C CUCTEMHO-IE€ATEIBLHOCTHBIM IIOJXO0A0M B CTPYKTYp€ JUUYHOCTHBIX PE3YJIbTaTOB
OCBOEGHUS HpeaMera «XUMHs» Ha ypOBHE CpeqHero oOmiero oO0pa3oBaHUsS BbIAEICHBI CIENyHOIINe
COCTaBJISIOLIHE!

. OCO3HaHHE O0YYarOIIMMHCS POCCUICKON I'pa)1aHCKONW MJIEHTUYHOCTH — T'OTOBHOCTH K

CaMOpa3BUTHUIO, CAMOCTOSITEIIBHOCTH U CAaMOOIIPEIEICHHUIO;

. HaJInYMe MOTUBALUK K 00y4EHHUIO;

. L[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOSKICHUN JIMYHOCTH Ha OCHOBE KIIFOYEBBIX

LIEHHOCTEN U UCTOPUUECKUX TPagULIMii 0a30BOI1 HAyKU XMMUH;

. TOTOBHOCTb M CIIOCOOHOCTH OOYYarOIIMXCsl PYKOBOJICTBOBATHCS B CBOCH JEATEIHHOCTH

LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMM, INPUCYIIUMHU LEJOCTHOM CUCTEME XHMHUYECKOIO

o0Opa3oBaHuS,

. HaJIMuue MPAaBOCO3HAHMS HKOJIOTMUECKON KYJIbTYpPhl M CIIOCOOHOCTU CTAaBUTh LEIU U

CTPOUTD JKU3HEHHBIE IJIaHBI.

JIMYHOCTHBIE Pe3yNIbTaThl OCBOCHHUS MpeaMeTa «XHUMUS» JOCTUTAIOTCS B €IWHCTBE Y4EOHOU H
BOCIIMTATEIbHONW AEATEIbHOCTH B COOTBETCTBUU C I'YMAaHUCTHMYECKHMHM, COLUOKYJIBTYPHBIMH, OYXOBHO-
HPABCTBEHHBIMH LEHHOCTSIMH M HJAEaTaMU POCCUHCKOrOo TPakJaHCKOro OOILIecTBa, MNPHUHATHIMU B
o0liecTBe HOpPMaMHM U IpaBWJIaMU I[OBEAEHHUS, CHOCOOCTBYIOIIMMH IIpOIECCaM CaMOIO3HaHMS,
caMOpa3BUTHUS U HPABCTBEHHOI'O CTAHOBJICHUS JINYHOCTH 00YYaIOIINXCS.

JINYHOCTHBIE Pe3yJbTaThl OCBOCHUS MpeaMeTa «XHMHS» OTPaKaroT c(hOpPMUPOBAHHOCTH ONbBITA
MO3HABATENBHOM M MPAKTUYECKON AEATENbHOCTH O0YyYaroIuXcs M0 pean3allii MPUHATHIX B 00IIeCTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH!

1) rpa:kIaHCKOro BOCIIMTAHMS:
. OCO3HAaHMS O00YYarOIUMKCS CBOUX KOHCTUTYLMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEeHUs

K 3aKOHY ¥ NPaBONOPAIKY;

. NpEACTAaBJICHUA O CONUAJIBHBIX HOPpMax M IpaBUJIaX MCEKINYHOCTHBIX OTHOIIICHUU B
KOJIJICKTHUBE,
° TOTOBHOCTH K COBMECTHOM TBOp‘-ICCKOﬁ ACATCIIBHOCTH IIPU CO3TaHUN qu6HBIX ITPOCKTOB,

peleHnH y4eOHbIX U M03HABaTEIbHbBIX 33Ja4, BHIIOJHEHUH XUMHUYECKUX SKCIIEPUMEHTOB,
. CIIOCOOHOCTH IMOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHUS, JJOTHKY U apIyMEHTBI IPYTUX
IIPY aHAJIN3€ PA3JINYHBIX BUI0B yUeOHOU JAESITeNbHOCTH;

2) IATPHOTHYECKOTO BOCTIUTAHMUSIL:



. LIEHHOCTHOTO OTHOILEHUS K HCTOPUYECKOMY M HAYYHOMY HACIEAHMIO OTE€YECTBEHHOH
XUMUU;

. YB@KEHHs K IPOLIECCY TBOPUYECTBA B 00JACTU TEOPUM M NMPAKTHUECKOTO MPHUMEHEHHS
XMMHH, OCO3HAHMS TOTO, YTO JAOCTHKEHMsI HAyKHU €CTh Pe3yibTaT JUIMTENIbHBIX HAOIIOICHUH,
KPOIIOTJIUBBIX 3KCIIEPUMEHTAIbHBIX [IOMCKOB, IOCTOSIHHOI'O TPYAA YYEHBIX U IIPAKTUKOB,

. MHTEpeca M II03HAaBaTEIbHbIX MOTMBOB B IIOJY4YEHMM M IIOCJIEAYIOLIEM aHaIu3e
UH(POPMALIUHU O TIEPETOBBIX JOCTHKEHUSIX COBPEMEHHOM O0TEUeCTBEHHOW XUMUH,

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA:

. HPaBCTBEHHOI'0 CO3HAHUSA, ITUYECKOT0 IIOBEACHUS,

. CIOCOOHOCTH OIICHUBATh CUTYallUH, CBSI3aHHBIC C XUMHUUECKUMHU SIBIICHHUSIMH,

. Y IPUHUMATh OCO3HAHHBIE PELICHNS, OPUEHTUPYSICh HA MOPAJIbHO-HPAaBCTBEHHBIE HOPMBI
U LIEHHOCTH,

. TFOTOBHOCTU OLIEHUBATH CBOE IIOBEIECHHUE M IOCTYIIKM CBOMX TOBAapUUICH C MO3ULUU

HPABCTBEHHBIX M ITPABOBBIX HOPM M OCO3HAHHUE MOCIIEACTBHI STHX ITOCTYIIKOB;

4) ¢popMHUPOBAHNS KYJIbTYPbI 310POBbS:
. MOHUMAHUS [EHHOCTEH 370pOBOr0 M 0e€30macHOro obpasa >KHU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PH3HYECKOMY U TICUXUIECKOMY 3I0POBBIO;
. COOJTFOICHHSI TIPaBWJI OE30TIACHOTO OOpAIIEeHUsI C BEMIECTBAMHU B OBITY, TIOBCETHEBHOM
JKM3HU ¥ B TPY/IOBOM J€ATEIBLHOCTH;
. NOHMMAHUSI I[IEHHOCTH TPAaBWI HWHIMBUAYAJIbHOTO M KOJUIEKTHBHOTO O€30MacHOro
MOBE/ICHHSI B CUTYAIUSX, YTPOXKAIOIINX 3J0POBBIO U )KU3HH JIFO/ICH;
. OCO3HaHHsI MOCIEJACTBUIl W HENPUATHS BPEIAHBIX MPUBBIUCK (YMOTPeOICHHS alKOTOJIS,
HApKOTUKOB, KypEeHUS);

5) Tpy10BOT0 BOCTIMTAHUSI:
. KOMMYHHUKAaTHBHOW KOMITETEHTHOCTH B Y4eOHO-MCCIEIOBATEIbCKON JIEATEIBHOCTH,
OOIIECTBEHHO MOJIC3HON, TBOPYECKON U APYTUX BHIAX JCATCIBHOCTH;
. YCTAHOBKM Ha AKTHBHOC ydYacTHE B PCIICHHH MPAKTHYECKHX 3a1ad COIUATbHON
HAINpaBJICHHOCTH (B paMKax CBOETO KJIACCa, IIIKOJIBI);
. HHTEpeca K MPAKTHYECKOMY H3YUYEHHIO MPOQPECCUil pa3IndHOro poja, B TOM YHCIIE Ha
OCHOBE MPUMEHCHUS MPEIMETHBIX 3HAHHUI 110 XUMUH;
. YBaXEHHS K TPY/LY, JIFOIAM TPy/1a U pe3yJIbTaTaM TPYIOBOM JIESTEIbHOCTH;
. TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHIYAJbHOW TpPAeKTOPUH 0Opa30oBaHWMS,
Oyaymiei mpodheccuu U pearn3alii COOCTBEHHBIX )KU3HEHHBIX IIAHOB C YYETOM JTHYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XUMUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JIOrH4ecKoro BOCUTAHMSA:
. IKOJIOTMYECKH 11eJIECO00Pa3HOr0 OTHOIICHHUS K TIPHPO/IC, KAK UCTOYHHKY CYIICCTBOBAHHS

JKA3HU Ha 3eMIIe;



. MIOHUMAaHMsI [NI00AIBHOT0 XapaKTepa dKOJIOTHYECKUX MPOoOIeM, BIUSHUS SKOHOMHUUECKUX
MPOLECCOB HA COCTOSIHUE MPUPOIHOM U COLMATIbHOM CPEBI;
. 0CO3HaHMS HEOOXOIUMOCTH UCTIOIb30BAHUS JOCTH)KEHUI XMMUU [T PEIICHHUS] BOIIPOCOB
paLMOHaIBHOIO IIPUPOIOIOIb30BaHUS;
. AKTUBHOTO HENPUATHS NCUCTBUM, IMPUHOCSIINAX BPEA OKPYXKAIOIIEH NMPUPOJHOU Cpene,
YMEHHUSI TPOTHO3UPOBATh HEOIATONPHUATHBIE SKOJIOTMYECKHE MOCIEACTBUS NPEANPUHIMAEMBIX
JIEUCTBUN U NIPEJOTBPALLATD UX;
. HaJIM4YUs Pa3BUTOrO 3KOJOTMYECKOTO MBIIUICHHS, 3KOJOTMYECKOW KYJIBTYpBI, OIbITa
JEATEIIBHOCTH  DKOJIOTMYECKOW  HAIPaBIEHHOCTH, YMEHHS pPYKOBOJCTBOBATHCA MMM B
MI03HABATEIbHOM, KOMMYHUKATUBHOM M COLTMANIEHON MPAKTUKE, CIOCOOHOCTH M YMEHUS aKTUBHO
IPOTHBOCTOATH HJICOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI'O TIO3HAHMS
. C(OPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
pa3BUTHS HayKU U OOIIECTBEHHOMN MPAKTHKH,
. MOHMMaHMs CHenu(pUKM XWMUU KaK HayKH, OCOo3HaHui e ponmu B (popMHUpOBaHUH
PaLMOHATIBHOIO HAYYHOT'O MBIIIUIEHUS, CO3aHUH LIEJOCTHOTO MPEICTaBICHUS 00 OKPYKAIOLIEM
MHUPE KaK O €IUHCTBE NPHUPOABI U YEJIOBEKA, B MO3HAHUM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelIeHny MpodsieM COXpaHEeHUsI IPUPOJHOIO PaBHOBECHS;
. yOexIEHHOCTH B OCOOOW 3HAYMMOCTH XHMHH JJISi COBPEMEHHOH IUBHIM3AIMH. B €&
TYMaHHUCTUYECKOW HaNpaBJICHHOCTU M BaXXHOW POJIM B CO3/IaHUU HOBOM 0a3bl MaTepuUaIbHOU
KYJIbTYpBI, PELLICHUHN IJ100aIbHbBIX IPO0JIEM YCTOMYMBOIO pa3BUTHS YEI0BEUYECTBA — CHIPbEBOH,
HHEPreTUYECKOM, NHIIEBOH M HKOJOTHMYECKOW O€30macHOCTH, B PAa3BUTUHM METULMHBI,
00ecreyeHn! yCIIOBUH YCIIEITHOTO TPY/a U SKOJIOTUYECKH KOM(POPTHON KU3HU Ka)KJ0T0 YJIeHa
oOmrecTBa;
. €CTECTBECHHO-HAYYHOW TI'DPAaMOTHOCTH. IOHMMAaHMs CYLUIHOCTH METOJOB IIO3HAHMS,
UCTOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HMCIIOJIb30BaTh MOTy4aeMble 3HAHUS JUIS
aHayM3a U OOBSICHEHHUs SBIICHUN OKpPYXAlOIIEr0o MHpa M MPOUCXOASIIUX B HEM HM3MEHEHMH,
YMEHHUS JieJ1aTh 000CHOBaHHbBIE 3aKJIIOYEHHS HA OCHOBE HayUHBIX (DAaKTOB M HUMEIOLIUXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHSI JOCTOBEPHBIX BHIBOJIOB,;
. CIOCOOHOCTH CaMOCTOSITETIbHO HCIOJIb30BaTh XUMHUUYECKUE 3HAHMUA [UId pELICHUS
po0JieM B peabHBIX )KU3HEHHBIX CUTYyalUsIX;
. MHTEpeca K MMO3HAHUIO U UCCIIEIOBATEIBCKON JEATENBHOCTH;
. TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpHIBHOMY OOPa30BaHUIO U €caMO0OOpa3oBaHHUIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMH 10 XUMHU B COOTBETCTBUU C >KM3HEHHBIMU
MOTPEOHOCTSIMU;
. UHTEpeca K OCOOEHHOCTSM Tpylda B pasIuyHblX cdepax mnpodeccrnoHalbHON
JESATEIIBHOCTH.

MetanpeaMeTHbIe pe3y/IbTaThl



MeranpenmMeTHbie pe3yIbTaThl OCBOCHHS y4eOHOro mpeamera « XMMHUS» Ha YPOBHE CPEIHEro 0OIIero

o0pa3oBaHMs BKIIOYAIOT!
. 3HaYMMble 11 (OPMHPOBAHUS MHUPOBO33PEHHS OOYYAIOMIUXCS MEKIUCIUIUTMHAPHbIC
(MeXTIpeIMETHBIC) O0IICHAY YHBIC TIOHSTHS, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHON KapTHHBI MUPA
U crienn UKy METO/IOB MIO3HAHUS, UCIIOJIb3yEMbIX B €CTECTBCHHBIX HayKax (MaTepus, BeIIeCTBO,
9HEprus, SBICHHE, MPOIECC, CUCTEMA, HAYUYHBIM (aKT, MPUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIICJOBaHKHE, HAOIIOICHHE, H3MEPEHUE, SKCIICPUMEHT U JAPYTHE);
. YHHUBEpCaJbHble  y4eOHble  JeiicTBUs  ([MO3HABaTeIbHbIC,  KOMMYHHKATHBHBIE,
peryistuBHbie), obecneunBaromue (opMHUpoBaHHE (DYHKIIMOHATBHOW TIPaMOTHOCTH H
COLMAIBHON KOMIETEHIIMH 00yUYarOIIUXCs;
. CIOCOOHOCTh ~ OOYYArONIUXCS  HMCIOJIb30BaTh ~ OCBOCHHBIC — MEKIUCIUIUIMHAPHBIE,
MHPOBO33PCHYECKUE 3HAHUS M YHUBEpCAJIbHbIC Y4eOHbIC ICHUCTBHS B IO3HABATEIbHOW M
COIMATIbHOM MPAKTHKE.

MeTaHpeI{MeTHI)Ie PE3YJIbTAThl OTPAXKAIOT OBJIAACHUC YHHBCPCAJIbHBIMU yLIC6HI)IMI/I IIO3HABATCIIbHBIMU,

KOMMYHHKAaTHUBHBIMU U PETYJIATUBHBIMU HCﬁCTBHﬂMH.

Ogaanenne YHUBEPCAIBHBIMH Y4eOHBIMHU NMO3HABATEIbHBIMH 1€ CTBHSIMH

1) 6a3oBbIe JOrHYecKHe AeCTBHS:

. CaMOCTOATENIBHO (OPMYJIMPOBAaTh U AaKTyalH3HpPOBaTh MpPoOIEMy, BCECTOPOHHE €&
paccmaTpuBarth;
. OIpEeAEATh LEIN JAEATEIbHOCTH, 3aJaBasi NMapaMeTpbl U KPUTEPUH HMX JOCTHUIKEHUS,

COOTHOCHUTH PE3YyJIbTAThI ACATCIIBHOCTH C NOCTABJICHHBIMMU LICIISIMU,
° HCIIOJIb30BATh IIpU OCBOCHUU 3HAHUM HpI/IéMLI JJOTHYCCKOT'O MBIIIJICHHUA — BBIACIATH
XapaKTCPHBIC ITPHU3HAKU MMOHATUH H YCTaHaBJIMBATb HWX B3aMMOCBA3b, MCIIOJIB30BATh

COOTBCTCTBYIOIINEC IMMOHATHA IJIsA 00BICHEHHUS OTACIBbHBIX q)aKTOB u $IBJ'ICHI/II7H

. BbIOMPATh OCHOBAHUS U KPUTEPHH JJIs1 KJIacCU(UKAIIUH BEIIECTB U XUMHUECKUX PEaKIHii;
. YCTaHaBIUBATh IPUYNUHHO-CIIEACTBEHHBIE CBA3U MEXIY U3YYaeMbIMU SBICHUSAMY,
. CTPOUTH JIOTHYECKHE pPACCYXIeHHs (MHIYKTUBHBIC, JEAyKTHBHBIC, IO aHAJOTHH),

BBISIBJISITH 3aKOHOMEPHOCTU U IIPOTHUBOPEUMS B pacCMaTPUBAEMBbIX SIBICHUSX, (OPMYIINPOBATH
BBIBOJIbI U 3AKJIFOYECHUS;

. NPUMEHSThH B MPOLIECCE MTO3HAHMS, UCIIOIb3yeMbIe B XUMUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeIH, TPe0oOPa30BBIBATH MOJICILHBIC MPEICTABICHUS — XUMHUYECKHI 3HAK (CHMBOJT) 3JICMEHTA,
XuMuueckas (Gopmysa, ypaBHEHME XHUMHYECKOW pEaKkIU — TpU pEelIeHUU Y4eOHBIX
[IO3HABATEJIBHBIX U IIPAKTUYECKUX 3a7a4, IPUMEHATh Ha3BaHHBIE MOJEIBHBIE IPEICTaBICHUS
JUIS BBISIBJICHUS XapaKTEPHBIX IIPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUECKUX PEaKIU.

2) 0a30BbIe HCCIE0BATENbLCKHE IEHCTBHSI:

. BJIaACTh OCHOBAMU METOJ0B HAYYHOTI'O IMO3HAHUA BEIICCTB U XUMHUUYCCKUX peaKHHﬁ;



. dbopMynupoBaTh LEIM M 3aJaddl HCCIENOBaHUS, HCIOJIb30BaTh IOCTaBJICHHBIE H
CaMOCTOSITENILHO c(hOPMYTUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
Ut QOPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYKJICHUH;
. BJIAJIETh HAaBBIKAMHU CaMOCTOSITEJIBHOIO IUIAHMPOBAHUS M IPOBEICHUS YUYEHUUYECKHUX
9KCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHs HAOII0IaTh 32 XOJOM MpoIiecca, CaMOCTOATEIbHO
MIPOTHO3MPOBATh €ro pe3yabTar, (GopmMyaupoBaTh OOOOIIEHUS U BBIBOJILI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTAaTOB MCCIEAOBAHMUS, COCTABIIATh OOOCHOBAHHBINA OTYET O MIPOICIIAHHOM
pabore;
. MPUOOpPETaTh OMBIT YYEHWYECKOW MCCIEI0BATEIbCKOM M MPOEKTHOW J1eATEIbHOCTH,
MPOSIBIISATE CIIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUs
MPAKTUYECKUX 33724, IPUMEHEHHUIO PA3JIMYHBIX METOJIOB ITO3HAHHUS.
3) paboTa ¢ uHpopMaIHeii:
. OPHEHTHPOBATbCS B PA3IMYHBIX MCTOYHHKAX HH(popManuu (HAy4HO-TIOMYJISIpHAsS
JUTEepaTypa XMMHYECKOTO COJEP)KaHMs, CIPAaBOYHbIC IMOCOOMS, pecypchl MHTepHera),
AHAIM3UPOBATh HMH(POPMAIMIO PA3UYHBIX BHUIOB W (OPM TPEACTABICHUS, KPUTHYCCKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTD;
. dbopMynupoBaTh 3ampochl U MPUMEHSTh Pa3IMYHbIE METOABI IMpPHU TOUCKE U OTOOpe
uH(pOpMaI1, HEOOXOAMMOH JIJISl BBIMIOTHCHHS YICOHBIX 337129 OTPEACIEHHOTO THIIA,
. MPUOOPETATh ONBIT UCIIOJIBL30BAHUS HH(POPMAITMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX IOUCKOBBIX CUCTEM,;
. CaMOCTOATEIILHO BHIOUPATH ONTUMAIBHYIO (GOpMY TIpecTaBacHUs HH(POPMAIK (CXEMBI,
rpaduKH, IMarpaMmbl, TaOJIHIbI, PUCYHKH U IPYTHE);
. WCIIOIb30BaTh HAYYHBIM SI3BIK B KauyeCTBE CPEIACTBA MpU padOTe € XUMUUYECKOU
uHpOpMaLUeil: MPUMEHATh MEKIpeaMeTHbIe ((pHU3UUecKHe W MaTeMaTHYeCKHe) 3HAKU H
CUMBOIIBI, hopmyIbl, aOOpEeBHATYPHI, HOMEHKIATYPY;
. HCIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJIIMYECKHE CPEICTBA HATIISITHOCTH.
OBJaieHHe YHUBEPCAJIbHBIMM KOMMYHMKATUBHBIMY ACHCTBUSIMM
. 3a/1aBaTh BOMPOCHI MO CYIIECTBY 00CYKIaeMOI TEMBI B XOJI€ ThaJIoTa
. u/WIM  IMCKYCCHM, BBICKa3bIBaTh HAEH, (OPMYTHUPOBATH CBOM  MPEAIOKEHHUS
OTHOCHUTEJIBHO BBINOJIHEHUS MIPEIJI0KEHHOM 3a/1a4u;
. BBICTYIIATh C MPE3EHTAIMEN PE3yJIbTATOB MO3HABATEIIBHON JNEATEIIBHOCTH, MOJTYYEHHBIX
CaMOCTOATEIIbHO WJIM COBMECTHO CO CBEPCTHHKAMH TIPU BBIIIOJIHEHUH XUMHUYECKOTO
IKCMIEPUMEHTa, TMPAKTUYECKOW pPaOOTHI MO HCCIECIOBAHUIO CBOWMCTB HM3y4YaeMbIX BEIIECTB,
peanuzanuu yaeOHOro MpoeKTa u (OpMyIUPOBATH BHIBOJIBI
. M0 pe3ysbTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MYyTEM COTJIACOBaHUSA MO3UIMNA B XOJE
00cyxaeHus: 1 00OMEeHa MHCHUSIMU.

OgJaieHNe YHHBEPCAIbHBIMH PeryJsiTHBHbIMU /1eHCTBUSIMM



. CaMOCTOSITENIHO TUIAHUPOBATh U OCYLIECTBIIATH CBOIO MO3HABATENbHYIO JIEATEIbHOCTD,
ompezenss e UeNu U 3a/add, KOHTPOJIUPOBATh U MO Mepe HEOOXOTUMOCTH KOPPEKTHUPOBATH
npeyIaraeMblii anrOPUTM JIEHCTBUIN MPH BBIMOJTHEHUN YY€OHBIX U UCCIIEOBATEILCKUX 3a]ad,
BBIOMpaTh HanboJsee A3 (PEKTUBHBIN CITOCOO MX PEIICHUS C YIETOM MOTYUYEHUS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEaKIUsX;
. OCYIIECTBIISITh CaMOKOHTPOJIb CBOEH JIEATENILHOCTH Ha OCHOBE CaMOaHalu3a H
CaMOOLICHKHU.
IIpeameTHbIe pe3yabTaThI

10-i1 kaace
[IpenMeTHBIC pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckasi XUMUsD) OTPaKaroT:
. c(OPMUPOBAHHOCTh TPEJCTABICHUH O XHMHUYECKOW COCTABJISIONICH €CTeCTBEHHO-
HAyYHOM KapTHHBI MHUpa, POJIM XHMHUU B TMO3HAHUU SBJIEHUH HpUPOIbI, B (HOPMHUPOBAHUU
MBIIUICHUSI U KYJIbTYPBl JUYHOCTH, €€ (HYHKIHMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOMN IUIs
pEIICHUS MPAKTUYECKUX 33129 U SKOJIOTHIECKH 000CHOBAHHOTO OTHOIICHHUS K CBOEMY 3/I0POBBIO
Y IPUPOAHOM CpeJe;
. BIIQJICHUE CUCTEeMOM XMMHMUYECKUX 3HAHUI, KOTOpas BKIIOYAET: OCHOBOIOJArarolue
HOHATHS (XMMUYECKHU SJIEMEHT, aTOM, SJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb,
AJIEKTPOOTPHIIATEIILHOCT, XHMHUYECKash CBs3b, CTPYKTypHas ¢opmyia (pa3BépHyTas W
COKpaiiéHHas), MOJIb, MOJISIpHAas Macca, MOJSIPHBIA O0BEM, YIJICPOIHBIA  CKEIET,
(GyHKIIMOHATBHAS TPYIIa, paauKall, H30MEPHUsi, U30MEPhl, TOMOJIOTHYCCKHIA Psj, TOMOJIOTH,
YTIEBOIOPOAbI, KUCIOPO U a30TCOJEpKAIINe COSIMHEHHUSI, MOHOMED, TOJUMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJIIPHBIE COSTUHEHUS); TCOPHU U 3aKOHBI (TEOPHSI CTPOCHHUS OPTaHUYECKUX
BemectB A. M. DBytiepoBa, 3aKkOH COXpPaHEHHS MacChl BEIIECTB);, 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUHU, MHUPOBO33PECHUYCCKUE 3HAHUS, JIGKAIINEC B OCHOBE NOHHMAHUS
MPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKHX SBIECHUH, (pakTOIOrHUecKre CBeIEHUS O CBOICTBAX,
cOCTaBe, MOJYYeHUH 1 O€30MaCHOM UCTIOIB30BaHUH BAKHEHIIINX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAaKTHYECKOH JIeATEeTbHOCTH YeJIOBEKa,
. c(hOPMUPOBAHHOCTh YMEHHH BBISBIISITh XapaKTePHBIC MPU3HAKK TTOHITHN, YCTAaHABINBATD
UX B3aMMOCBSI3b, UCTIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU OMUCAHUH COCTaBa, CTPOSHUS
Y TIPEBpAIICHUN OPTraHMYECKUX COSAMHECHHUIA;
. c(OPMHUPOBAHHOCTh YMEHHI HCITOJIB30BATh XUMHUYECKYIO CHMBOJIUKY JUISI COCTABJICHHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON) (GOPMYIT OPraHUIECKUX BEIICCTB
U YpaBHEHUH XUMHYECKHX PEaKIIHii, N3rOTaBINBATh MOJEIN MOJIEKYJI OPraHHYECKHUX BEIIESCTB
JUTSL WJUTFOCTPAIIUN UX XUMHUYECKOTO W MMPOCTPAHCTBEHHOTO CTPOCHHUS,
. chOPMHUPOBAHHOCTh ~ YMEHHH  YCTaHABJIMBATh  MPHHAJICKHOCTh  HM3YYCHHBIX
OpPraHUYeCKHUX BEIIECTB IO HX COCTaBy M CTPOCHHIO K OIpeAcIEHHOMY Kiaccy/rpyrie
COETMHEHUI (yrieBomopoisbl, KHCIIOPOJT u a30TCOJEpIKAIIIHE COCTMHEHMUS,

BBICOKOMOJICKYJIAPHBIC COCIII/IHCHI/IH), JaBaTh UM Ha3BaHMS O CHCTEMaTHUYECKOM HOMCHKIJIAaTyp¢C



(IUPAC), a Taxke MPUBOIUTH TPUBHAIIbHBIE HAa3BaHHS OTICIBHBIX OPraHUYECKHUX BEIIECTB
(3THsIeH, TIPONWIJICH, AaIleTWJICH, OTWJICHIVIMKOJIb, TIHUICPUH, (eHos, GopMalbiaeru,
areTalbeTUl, MypaBbHHAST KHUCIIOTA, YKCYCHas KHCIIOTA, OJICMHOBAs KHCJIOTa, CTEApUHOBAs
KHCIIOTA, TII0K03a, GPyKTO3a, Kpaxmal, [eJUTI0J103a, TIUIHH);

. c(OPMUPOBAHHOCTh YMEHHMSI OIPEAETATh BUIbl XUMUYECKOW CBSI3U B OPraHUYECKUX
coearHeHusX (OJJMHAPHBIC U KPATHBIC);

. c(hOPMUPOBAHHOCTh YMEHUS MPUMEHSTH TOJOKEHUS TEOPUU CTPOCHHS OPTaHUYECKUX
BemiectB A. M. bytiiepoBa 151 00bsICHEHUS! 3aBUCHMOCTH CBOWCTB BEILIECTB OT UX COCTaBa U
CTPOEHMUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

. cOpPMUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHHE, (HU3UYECKHE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MTPEJICTABUTENICH PA3IMYHBIX KJIIACCOB OPTaHUYECKHX BEIICCTB
(MeTaH, STaH, STHIIEH, NPOIMMWJIEH, alCTWieH, OyraaumeH-1,3, meTwnOyramuen-1,3, OeH3ou,
METaHOJ, 9TaHOJI, STUIICHTIUKOIIb, TJIMIEPHH, (PEeHOI, aleTalbIerul, MypaBbuHasi U YKCyCHas
KHCJIOTHI, TJIFOKO3a, Kpaxmaj, Ie/UII0JI03a, aMHUHOYKCYCHAas KHCJIOTa), HIUTIOCTPUPOBATH
TCHETHYECKYIO CBSI3b MEXKIY HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECCKHX PEAKIHU C
UCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYI;

. c(OPMUPOBAHHOCTh YMEHHSI XapaKTEpPHU30BaThb HCTOYHHKHU YTIEBOJIOPOAHOTO CHIPbHS
(HedTh, MPUPOIHBINA Ta3, Yrojib), CIIOCOOBI MX MEPEPAOOTKH M MPAKTHYCCKOE MPUMCHEHHE
MPOIYKTOB MEPEPadbOTKH;

. c(OPMUPOBAHHOCTh YMEHUH IMPOBOJUTH BBIYUCICHUS IO XUMHUYECCKHM YPAaBHCHHSM
(Maccel, 00bEéMa, KOJIMYECTBA MCXOMAHOTO BEIIECTBA HJIM MPOIYKTA PEAKIHMH [0 H3BECTHBIM
Macce, 00bEMY, KOJMYECTBY OJTHOTO U3 UCXOHBIX BEIIECTB

. WJIA TIPOTYKTOB PEAKIINHN);

. c(hOpMHUPOBAHHOCTh YMEHUH BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHMS, HCHONB3YEMBIX B XHMHH TpPH U3YYCHHUU BEIIECTB M XUMHYECKHUX SIBICHUU
(nabmrosieHre, HW3MEpEHHe, OSKCICPHUMEHT, MOJCIUPOBAHKE), HCIOIb30BaTh CHUCTEMHBIC
XUMHUYECKHUE 3HAHUS JIUTsl IPUHSATHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYAIINSX, CBI3aHHBIX
C BEIIECTBAMH U MX ITPUMCHCHUEM;

. c(hOpMHUPOBAHHOCTh YMEHHI COOJIOIaTh MpaBUIa MOJIb30BAHUS XUMHUECKOH MOCYI0H U
n1ab0opaToOpHBIM 000PYI0BAaHHEM, a TAK)Ke MpaBUiia OOpaIleH s ¢ BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIIASMH IO BBITTOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB,;

. c(OPMUPOBAHHOCTh YMEHHH IUIAHHPOBATh W BBIMOJHATE XUMHUYECKUH SKCIICPUMEHT
(mpeBpallieHUs] OPraHUYECKUX BEIECTB MPH HArPeBaHWH, MOJyUYEHHE YTUICHA M U3YYCHUE €ro
CBOMCTB, KaueCTBEHHBIC pEaKIMM OPraHMYECKUX BEIIECTB, JeHATypauus OelIKOB Tpu
HarpeBaHWH, [[BETHBIC PEAKIIMK OEIIKOB) B COOTBETCTBHH C MPAaBHJIAMH TEXHHKH 0€30MaCHOCTH
pH OOpAIICHUH C BEIIeCTBAMHU U JIAOOpATOPHBIM 000pYIOBaHUEM, MPEACTABIATh PE3YIbTAThI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMme 3amuch ypaBHEHHMH COOTBETCTBYIOIIMX PEaKIUil H

(I)OpMy.]'II/IpOBaTB BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTAaTOB,



. c(OPMUPOBAHHOCTh YMEHUN KPUTHUUECKH aHAJIM3UPOBATH XMMHUYECKYI0 HH(pOpManuio,
MOJIy4aeMy0 M3 pa3HbIX HCTOYHHKOB (CpeacTBa MaccoBOW MH(pOpManuu, HTEpHET U APYTHX);
. chOpPMUPOBAHHOCTh YMEHUW COONIOMATh TpPaBHUIA JKOJIOTUYECKH IEIeCO00pa3HOro
MOBE/ICHUsA B OBITY M TPYAOBOH MEATEIBHOCTH B IENIAX COXPAHEHHUS CBOEro 370POBbs U
OKPY’KaIOIIeW NPUPOAHON Cpelbl, OCO3HABATh OIMACHOCTh BO3JCHCTBUS HA >KUBbIE OPraHU3MBbI
ONpEeAECNEHHBIX OPraHMYECKUX BELIECTB, NOHMUMAas cmbici mnokaszarens [I/IK, moscusaTre Ha
npuMepax CrocoObl YMEHBIICHUS U TPEJOTBPAIICHUS WX BPEIHOTO BO3ACUCTBUS HA OPraHU3M
YEJI0BEeKa,
. JUIs 00y4aroluXcs C OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0pPOBbSI: YMEHHE NMPUMEHSTh
3HaHUS1 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MO3HAHUS BEILIECTB U XUMUYECKUX SIBJIICHUA;
. JUIS CIIENBIX U CIHA0OBHUIANIMX OOYYArOMIMXCSA: YMEHHE UCIOIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpains ais 3anucu XuMudecKux GopMyit.

11-it kaace
[IpeameTHBIC pe3yabTaThl OCBOEHUA Kypca «O0111as 1 HeOpraHuueckasi XMMHs OTpakaroT:
. c(OPMUPOBAHHOCTh MPEJICTABICHUI: O XHUMHUYECKOH COCTABIISIONICH €CTeCTBEHHO-
HAYyYHOM KapTUHBI MHUpA, POJIM XHMHUU B TMO3HAHWUU SBIEHUN MPUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYPBl JUYHOCTH, €€ (YHKIHMOHATBHOW TPaMOTHOCTH, HEOOXOAMMOMN Iis
pelIeHus MPaKTUYECKUX 3a/1a4 ¥ SKOJIOTUYECKH 0OOCHOBAHHOTO OTHOIIIEHUS K CBOEMY 37]0POBBIO
Y IPUPOJHOU cpee;
. BJIAJICHUE CHUCTEMON XMMHYECKUX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIOJIArarolue
HOHATHS (XUMHYECKUI DJIEMEHT, aTOM, M30TOIl, S-, P-, 0- 3JIeKTpOHHbBIE OPOUTAIH ATOMOB, HOH,
MOJIEKyJ1a, MOIb, MOJSPHBIA O00BEM, BaJNEHTHOCTh, JIIEKTPOOTPUILIATEIHHOCTh, CTEMEHb
OKHCIICHHsI, XMMHYecKas CBs3b (KOBaJCHTHAs, WOHHAs, MeTaUIMYecKas, BOJIOPOIHAsN),
KpUCTAJUTMYECKasi  pemiéTka, THUMBI XUMHUYECKHUX pPEaKIUH, pacTBOp, DIIEKTPOIHUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTHYECKAsE JUCCOLUUALNS, OKUCIHUTENb, BOCCTAHOBHUTEIb, CKOPOCTh
XMMHYECKOW  peakIMd, XHMHYECKOE paBHOBECHE); TEOPUH W  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON auccouuanuu, nepuoandeckuit 3akoH JI. WM. MenneneeBa, 3akoH
COXpaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHUsSI U MPEBPAIICHHUS DHEPTUU MPU XUMHUUYECKHUX
peaKIusax), 3aKOHOMEPHOCTH, CHMBOJHMUYCCKHU $3bIK XHMHH, MHUPOBO33PEHUCCKHE 3HAHWS,
JeXalue B OCHOBE IMOHMMAHMS NPUYMHHOCTH M CHUCTEMHOCTHM XHMHMUYECKHUX SIBICHHH,
(aKTOJIOTUYECKHE CBEICHHS O CBOMCTBAX, COCTABE, MOTYYEHUN U 0€30MMaCHOM MCIOJIb30BAHUHU
BOKHEUIITNX HEOPTAHUYECKUX BEIIECTB B OBITY U MIPAKTUUYECKON JEATEITHHOCTH YEIOBEKA,;
. c(hOpMUPOBAHHOCTH YMEHH BBISBISITh XapaKTepPHbIE MPU3HAKY MOHIATUN, YCTAaHABIUBATD
UX B3aUMOCBSI3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATUS MPH OMUCAHUUA HEOPTaHUYECKUX
BEILIECTB U UX MPEBPAILLCHUM;
. c(hOpMHUPOBAHHOCTh YMEHHI HCIOJIH30BATh XUMUYECKYI0O CUMBOJIHMKY JJISI COCTABICHUS
dbopMyll BEUIECTB M YpaBHEHUN XHMHUYECKUX PEAKIUN, CHUCTEMATHUYECKYI0 HOMEHKIATYpPY

(IUPAC) u TpuBHMajbHbIC Ha3BaHHs OTICIIbHBIX HEOPraHUYECKUX BellecTB (yrapHblii ras,



YIJIEKUCHIBINA ra3, aMMHUaK, Tram€Has W3BECTh, HErami€Has W3BECTh, MUThEBAs COJA, NMHUPUT U
NpyTHE);

. c(OPMHPOBAHHOCTE YMEHMH OINpPEIENATh BaJCHTHOCTh U CTENEHb OKHCICHUS
XUMUYECKUX DJIEMEHTOB B COCAUHEHUSAX paA3JIMYHOTO COCTaBa, BUJ XUMHUYECKOM CBS3H
(koBasicHTHAsI, MOHHAsI, METAJUTUYECKAsl, BOJOPOIHAS) B COCAUHCHUSAXK, THUIT KPUCTAIITMUYCCKOI
peUIéTKM KOHKPETHOTO BelecTBa (aTOMHasi, MOJICKYJISIpHAs, HOHHASI, METAJLIMYECKast), XapaKTep
Cpenbl B BOJHBIX PACTBOPAX HEOPraHUYECKUX COCAVHEHUM;

. c(OpMUPOBAHHOCTh YMEHHM yCTaHABINBATH IPUHAJICKHOCTh HEOPTaHUYECKUX BEIIECTB
0 X COCTaBY K OMpeNesIEHHOMY Kiaccy/Tpyrine coequHeHuid (POCThIe BEIIeCTBa — METALIbI U
HEMETaJUIbl, OKCUJIbI, OCHOBAHHMS, KUCIOTHI, aM(pOTEPHBIC THIPOKCHIBI, COIIH);

. c(OpPMUPOBAHHOCTh YMEHHUH pacKpblBaTh CMBICT Mepuogudeckoro 3akona J[. U.
MenneneeBa W JIEMOHCTPUPOBATH €r0  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIbHYIO U
MPOTHOCTUYECKYIO PYHKIINH;

. cOPMHPOBAHHOCT, YMEHHH XapaKTepU30BaTh dJEKTPOHHOE CTPOCHHE AaTOMOB
XUMHYECKHX 31eMeHTOB 1-4 nepuooB [leproanueckoit cucteMpl XuMuyeckux ayeMeHToB 1. 1.
MeHnesneeBa, HCHOJB3Ys MOHATHS «S-, P-, O-3JIEKTPOHHBIC OpPOHTAN», «IHEPTETHUYCCKUE
YPOBHW», OOBSCHATH 3aKOHOMEPHOCTH H3MEHEHHS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB M UX
COEIMHEHUH 1O niepuoaaM u rpynnam [lepruonndeckon cucteMbl XUMUYECKUX emMeHToB Jl. U.
Meneneesa,

. COPMUPOBAHHOCTh yYMEHHI XapaKTepu3oBaTh (OMUCHIBATH) OOILIME XUMHUYCCKHE
CBOMCTBA HEOPraHWYECKUX BEIIECTB pA3JIMYHBIX KIACCOB, MOATBEPXKAATh CYIIECTBOBAaHUE
TEHETUYECKON CBA3UM MEXKAY HEOPraHMYeCKMMM BELIECTBAMU C IIOMOLIBIO YpPaBHEHUMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIINN;

. c(OPMHUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATh XUMUYECKUE PEAKIUU IO Pa3IHMYHbIM
npu3Hakam (Y4UCIy ¥ COCTaBy pEarupyrollnX BEIIeCTB, TEIIoBOMY 3((MEeKTy peakiuy,
U3MEHCHUIO CTETICHEH OKUCIICHHUS 2JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, yYaCTHIO KaTaiu3aropa);
. c(OPMUPOBAHHOCTh YMEHHH COCTABIATh YPAaBHEHMSI PEAKIMI pa3IMUHBIX TUIIOB, TOJIHbIE
U COKpaIlIEHHbIE YPaBHEHUS peakuil HOHHOTO OOMEHa, YUMTHIBAsl YCIOBHS, IPU KOTOPBIX 3TH
peaKuMy UAYT 10 KOHILIA,;

. c(OPMHPOBAHHOCT, YMEHHUH IPOBOAUTH PEAKLUH, MOATBEP)KIAIOIINE KayeCTBEHHBIN
COCTaB pA3JMYHBIX HEOPTaHMYECKUX BEIIECTB, pACIO3HAaBATh OIBITHBIM IIyTEM HOHBI,
IIPUCYTCTBYIOIIME B BOJAHBIX paCTBOPaX HEOPTaHMYECKUX BEIIECTB;

. c(OPMHUPOBAHHOCTh YMEHUH PAaCKPHIBaTh CYIIHOCTh OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIMii HOCPECTBOM COCTABIEHHSI AJIEKTPOHHOTO OajlaHca ATUX PEaKIHii;

. c(OPMUPOBAHHOCTh YMEHHUH 00BACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM peaKkiiuu OT
pa3IMyYHBIX (PAKTOPOB; XapaKTep CMEUICHHS XHUMHYECKOrO PAaBHOBECHS B 3aBUCHMOCTH OT

BHemHero BozaeiicTBus (mpunnun Jle larense);



. c(OpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XHMHUYECKHE TIPOIIECCHI, Jiexkallue B
OCHOBE IPOMBIIIIJICHHOTO TOJTYYEeHUsI CEPHON KUCIOTHI, aMMHaKa, a Takke chOPMUPOBAHHOCTD
npeicTaBiIeHuid 00 OOIMX HAyYHBIX NMPHUHLIMIAX U SKOJOTMYECKHX MPOoOJieMax XUMHUYECKOTO
IIPOU3BOJICTBA,

. c(OPMUPOBAHHOCTh YMEHUN MPOBOJIUTH BBIYUCIECHUS C HCIIOJIB30BAHUEM MOHSITUS
«MaccoBasi JI0JIsl BEILIECTBA B PacTBOpPE», OOBEMHBIX OTHOLIEHUM Ia30B NP XUMHUYECKHX
peaxkusax, Macchl BEIIECTBA UM 00BbEMA Ta30B M0 U3BECTHOMY KOJMYECTBY BELIECTBA, Macce
Wi 00bEMY OAHOTO M3 YYaCTBYIOIIMX B PEAKLIUU BEIIECTB, TEIUIOBOTO 3¢ ¢eKTa peakluun Ha
OCHOBE 3aKOHOB COXPaHEHHUsI MacChl BEILIECTB, ITPEBPAILCHUS U COXPAaHEHUS YHEPIUH;

. c(hOpMUPOBAHHOCTh YMEHHI COOJIIOIATh MPaBUIIA MOJIH30BAHUS XUMHYECKON MOCYI0H H
n1abopaTopHBIM 000pYIOBaHKEM, A TAKXKE MTPAaBHIIA OOpAILEHHS C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBITOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIBITOB,;

. c(OPMUPOBAHHOCTh YMEHHI IUIAHUPOBATh W BBIMIOJIHATH XUMUYECKUN SKCIIEPUMEHT
(pasnoxkeHue TMepoKcHIa BOJOPOJA B TPUCYTCTBUH KaTalM3aTopa, OIPEICICHUE CPEJIb
PacTBOPOB BEIIECTB C TIOMOIIBI0 YHUBEPCATHHOTO MHINKATOPA, BIUSHHUE PA3INYHBIX (PaKTOpOB
Ha CKOPOCTh XMMHUYECKOW peaklud, peaklud MOHHOTrO OOMEHa, KauyeCTBEHHBIE pEaKklUu Ha
cynbdar-, kKapOOHAT- U XJIOPUJ-aHUOHBI, HA KATUOH aMMOHWUS, PEIICHHE SKCIIEPUMEHTAIBHBIX
3agay mo temam «Metamiey u «Hemeramib») B COOTBETCTBHHM C TpPaBHJIAMU TEXHHKH
0€30MacHOCTH ITpHU 00paILEHUH C BEIIECTBAMHU U J1a00paTOpHBIM 000PYJOBAHUEM, IPEACTABIATh
pe3ynbTaThl XMMHYECKOIO 3KCIEpPUMEHTa B (OpME 3amucu ypaBHEHUN COOTBETCTBYIOLIUX
peakuii 1 GopMyIUPOBATH BBIBOBI HA OCHOBE 3THX PE3YyJIbTaTOB;

. c(OPMHPOBAHHOCTh YMEHHUI KPUTHUECKH aHAJIM3UPOBATh XMMHMUYECKYIO HMH(pOpMAIHIO,
NOJTy4aeMyl0 M3 pa3HbIX HCTOYHHMKOB (CpelIcTBa MacCOBOW KOMMYHHKalu, WHTEepHET u
APYTUX);

. c(OPMHPOBAHHOCTh YMEHHUH COOMIOAAaTh MpaBUiIa HSKOJOTHYECKH LEIeco00pa3HOro
NOBEJCHUS B OBITY M TPYNOBOH JEATENBHOCTH B LEISAX COXPAHEHUS CBOETO 37J0POBbS U
OKpY Xarollel NpupoJHON Cpelibl, 0CO3HaBaTh OMACHOCTh BO3/JECUCTBUS HA JKUBBIE OPTaHU3MBbI
onpeeNEéHHBIX BEIleCTB, MoHMMas cMbica nokasarens [1/1K, noscHaTe Ha mpumepax crocoObl
YMEHBIIEHUS U IPEJOTBPAIIECHNS UX BPEJHOIO BO3/IECHCTBUS HA OPTaHNU3M UYEJIOBEKA;

. U1 00y4YaroUIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXKHOCTSMU 3/I0POBbS. YMEHUE NMPUMEHSThH
3HaHHS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BEILIECTB M XUMUYECKUX SBJICHUM;

. JUIS CIeNbIX U CHa0OBUIANIMX OOYyYaroIIMXCSA: YMEHHE HCIOJIb30BaTh pesibeHO-

TOYEUHYIO cucTeMy obo3HadueHuit JI. bpaitns i 3anucu XuMu4eckux GopmyL.



Conepxanne y4eOHOro npeamera
10-it knace
OPI'AHNYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYECKO XUMHHU

IIpenmMer  opraHMuyeckod  XUMHMHM: €€  BO3HMKHOBEHHME,  Da3sBUTME U 3HA4YCHHE
B IIOJIyYEHUU HOBBIX BEILECTB M MaTepuayoB. Teopus CTpOEHUsS OpraHMYECKHX coequHeHu A. M.
BytnepoBa, e€ ocHoBHble NOJOkeHUsA. CTPYKTypHBIE (OPMYIJIBI OPraHUYECKUX BeIIecTB. 'omosnorus,
n3oMepust. XMMHUYECKasi CBA3b B OPraHUYECKUX COCIUHEHUAX — OJUHAPHBIC U KPATHBIE CBSA3H.

IIpencraBnenne o kiaccu(uUKalMM OpPraHUYECKUX BemlecTB. HomeHkiaTypa oOpraHuuecKux
COeMHECHUI (cHCTeMaTH4yecKas) W TPHUBHUAIbHBIC HA3BaHHMS BAKHEWIIHMX IPEICTABUTENCH KIACCOB
OpPraHMYECKUX BEILECTB.

DKclepUMEeHTAIbHbIE METO bl N3YUEHUS BEIIECTB U UX NIPEBPAICHUI: 03HAKOMJIEHHE ¢ 00pa3aMu
OpPraHMYECKUX BEILECTB U MaTEpHaIaMH Ha UX OCHOBE, MOJIECIMPOBAHUE MOJIEKYJI OPTaHUYECKUX BELIECTB,
HAOJIOICHNE W ONHMCAHUE AEMOHCTPAIMOHHBIX ONBITOB IO MPEBPAIICHUI0 OPraHMYECKUX BEIIECTB IpPHU
HarpeBaHuu (IU1aBJICHUE, OOYTIIMBAHUE U TOPEHHUE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHUECKUH Psil. MeTaH U 3TaH — MpOCTEHIINE TPENCTaBUTENN
aNTKaHOB: (PU3MYECKUE U XUMUYECKUE CBOMCTBA (peaKiny 3aMEIICHUS U TOPEHHS), HAXOXK/ICHUE B IPUPOJIE,
[I0JIy4E€HUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTMUECKHH psAld. OTWIEH M NPONWIEH — MpocTeIine
OPE/CTAaBUTENIM  AIKEHOB. (U3MUYECKHE W  XHMHYECKHE CBOiicTBa  (peakiyu TUAPUPOBaHMS,
rajlOreHUPOBaHMS, THIPATAIIMH, OKHCIICHUS U TIOIMMEPHU3AIIiH), TOJTyUYeHUE U IPUMCHEHHUE.

Ankanuensl: Oyraguen-1,3 u metunOyraauen-1,3: cTpoeHne, BaXHEHWIIHE XUMUYECKHE CBOHCTBA
(peakius momumepu3aiun). [lomydeHne CHHTETHYECKOTO KayuyKa U PE3HHBI.

ANKHMHBI. COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTHYECKUN psA. ALETHIEH — NPOCTeHIIHii
OpE/CTaBUTEeNIb aJKHHOB. COCTaB, CTpPOCHHE, (GH3MYECKHE W XHMHUYSCKHE CBOWCTBA (peakiuu
THPUPOBAHUS, TAJIOTCHUPOBAHMSI, TUAPATAIMH, TOPCHUS), TIOJTyUYeHHE 1 IPUMCHEHHE.

Apenbl. benson: cocraB, crpoeHue, (QuU3MYECKHME W XMMHUYECKHE CBOWcTBa (peaxiuu
rajlOreHUPOBaHKS U HUTPOBAHMU), TIOyYCHUE U TIpUMeHeHHe. Tomyos: cocTaB, cTpoeHue, GU3HIecKre U
XAMHYECKHE CBOWCTBA (peakiy TajJOreHUPOBAHHS W HUTPOBAHUS), IONy4YCHHE W HpPUMEHEHHE.
TokcuuHOCTH apeHoB. ['eHeTHuecKas CBSI3b MEX]y YIIeBOJIOPOAAaMH, NMPUHAMIEKAIUMU K Pa3IMUHbIM
KJIaccam.

[TpupoHbIle UCTOYHUKH YTIIeBoA0po0B. [IprpoiHbIil ra3 u nomyTHbe HeQTsIHbIE Ta3bl. Hed1h 1
e¢ mpoucxoxnaeHue. CrocoObl mepepadOTKM HepTH: TeperoHka, KPEeKHHT  (TepMHUYECKHI,
KaTaTUTHYeCKuit), muponu3. [IponykTel nmepepaboTku He(TH, X MPUMEHEHHE B MPOMBIIUIICHHOCTH U B
ObITy. KaMeHHBIH yroib U MpoayKThl €ro nepepadoTKu.

DKcIepuMeHTaTbHbIE METO bl M3YUEHUS BEIIECTB U UX MPEBPAICHUI: 03HAKOMJICHHE ¢ 00pa3iaMu

IJ1acTMaccC, Kayd4ykKOB U PC3UHbI, KOJUICKIHUU ((HC(I)TL» U «YTOIby, MOJCIIMPOBAHUC MOJICKYJI



YIJIE€BOJAOPOAOB U TaJOr€HONPOU3BOJHBIX, IPOBEACHUE MPAKTHUECKOW padOThI: MOIy4YEHUE STUIIEHA U
H3y4YEHHUE €ro CBOMCTB.

Pacuérnsle 3anaun.

BerauciieHusi 1mo ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM INPOAYKTA PEAaKLMU IO U3BECTHBIM Macce, 00b&MY, KOJIMYECTBY OJHOIO M3 HMCXOIHBIX
BEILIECTB WJIU MPOAYKTOB PEaKIIHN).

Kuciopoacoaep:kamue opranHnyeckue coelMHeHus

IIpenenbHble OJHOATOMHBIE CIMPTHI. METaHOI U TAHOJI: CTPOCHUE, (PU3HUECKHE U XUMUYECKHE
cBoiicTBa (peakuuM C AaKTUBHBIMH MeTaUIaMH, TaJIOT€HOBOJIOPOJAMH, TOpEHHE), IpUMEHEHHE.
Bonopoansie cBsi3u MeX 1y MOJIEKYJIAMU CIUPTOB. JleCTBUE METAHOJIA U 3TAHOJIA HA OPTAHU3M YEJIOBEKA.

MHOroaTOMHBIE CHHUPTHI. DTHICHTIUKOIb U TIHLEPHH. CTPOCHHE, (PU3NYECKHE U XMMUYECKHE
cBoiicTBa (B3aMMOJCHCTBHE CO WICIOYHBIMH METAJUIAMH, KAa4eCTBEHHAs pPEaklUusi Ha MHOTOATOMHBIC
ciupThl). JlelicTBUe Ha OpraHu3M 4esoBeka. [I[puMeHeHne MIHIepUHa U STHIICHTJTHKOIIS .

@DeHOI: CTpOCHHE MOJEKYJbI, (PU3UYEeCKHe W XHMHYECKHE CBOWCTBA. TOKCHYHOCTH (heHoa.
[Tpumenenue peHoMA.

Anpnernnpl U KeToHbl. DopManblerus], aueTalbJeruj. CTpOoeHUe, (U3UUECKUe U XHUMHUYECKHE
CBOIiCTBA (pEaKIK OKUCIICHUS U BOCCTAHOBJICHHSI, KAYECTBEHHBIC PEAKIIUH), IOIyYCHUE U IPUMEHCHHE.

OHOOCHOBHEIE TIpe/IebHBIE KapOOHOBBIE KHCIOTHL. MypaBbiHAs M YKCYCHAs KUCIOTHI: CTPOSHHE,
du3MUecKre U XMMHYECKHE CBOMCTBA (CBOICTBA, OOLIME IS KiIacca KHUCIOT, PEaKIysl dTepUPHUKAIIIT),
IoJiy4yeHue U npuMeHeHue. CTeaprHoOBas ¥ OJIEMHOBAsl KUCJIOTHI KaK MPEeACTaBUTEIH BbICILINX KapOOHOBBIX
KHUCJIOT. MbljIa Kak COJIM BBICIIMX KapOOHOBBIX KHUCIIOT, X MOOILee JieiicTBHE.

CrnoxHble 3(pUpbl Kak MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MIponu3 cinoxHbIX 3¢upoB. XKupsl.
I'mpponus xupos. [IpuMeHneHne xxupoB. bruosnorudeckas posb KUPOB.

VrineBonsl: cocTaB, KiacCH(HKAIUS yrieBoaoB (MOHO-, JHM- W TOJHCaxapuibl). [Ioko3a —
INPOCTEHIINIA MOHOCAaXapua. OCOOCHHOCTH CTPOEHUS MOJIEKYJbl, (pPU3NYeCKHe U XUMHUECKHE CBOICTBa
(B3aumopeiictBue ¢ rumpokcugaom menu(ll), okucneHue ammuadHbIM pactBOopoMm okcuzaa cepedpa(l),
BOCCTAHOBJICHHE, OpPOKEHHUE TIIIOKO3bI), HAXOXKICHUE B MPUPOJE, NMPUMEHCHHE, OMOJIOTHYECKas POJib.
®ortocuHTe3. OpyKTO3a KAK U30MEP TIIFOKO3HI.

Kpaxman u nemnono3a Kak NpupoaHble noaumepbl. CTpoeHue Kpaxmana M LEJUTFOJIO3BI.
dusnueckre U XMMUYECKHUE CBOWCTBA Kpaxmaia (THIpOin3, Ka4eCTBEHHAS PEaKIHs C HOJOM).

DKcrnepuMeHTalIbHbIE METO/Ibl M3yUEHUS BELIECTB U UX MPEBpALCHUI: pOoBeeHNE, Ha0II0IeHNE
U ONHCAaHWE JEMOHCTPALIMOHHBIX OIBITOB. FOPEHHE CIHMPTOB, KAUECTBEHHBIE PEAKIUU OJIHOATOMHBIX
ciupToB (okHciIeHue dTaHoia okcuaoM meau(l1)), MHOroaToMHBIX CIMPTOB (B3aUMOCHCTBHE TIHIIEPUHA
c runpokcunom wmemu(ll)), ampmernnoB (OkucieHHEe aMMHAuyHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcugoM menu(ll), B3aumopeiicTBue Kpaxmanaa C HOAOM), MPOBEICHHUE MPAKTUUECKOH pPabOTHI:
CBOMCTBA PacTBOPA YKCYCHOMN KHCIIOTBHI.

Pacuérnrie 3agaun.



BbruriciieHuss mo ypaBHEHHIO XMMHYECKOW peakimu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIIECTBA WJIM MPOAYKTA PEAKLIUU MO0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HMCXOIHBIX
BEIICCTB WU MPOYKTOB PEAKIINH).

A3oTcoaepikalue OpraHu4eckKue CoeMHEHUS.

AMUHOKHUCIOTEL Kak aM(OTepHble OpraHuyeckue coeAuHeHus. Dusnmueckue M XUMHYECKHE
CBOMCTBa aMUHOKHUCIIOT (Ha MpUMepe TIMIuHa). buonornyeckoe 3HaueHHE aMUHOKHCIIOT. [1enTHIbI.

benky xak npupojHble BHICOKOMOJIEKYJISIpHbIE coeinHeHns. [lepBuyHasi, BTOpU4Has U TPETUYHAS
CTpyKTypa OenkoB. XUMHUYECKUE CBOMCTBA OEIKOB: TUAPONIN3, JEHATYypallls, KaYeCTBEHHbIE pEaKluu Ha
OeNKHU.

DKcreprMEeHTaIbHbIE METO/IbI U3yUEHHsI BEIIECTB M WX MPEBpaIlleHH: HAOII0AeHNUE U OIMCaHHe
JIE€MOHCTPAIIMOHHBIX OIBITOB: ICHATYpalLlnsl OEJIKOB MTPHU HAIPEBAHUH, [IBETHBIC PEAKLIUU OEIKOB.

BricokoMosieKyJISIpHBIE COCIUHEHUS

OCHOBHBIE TMOHSATUS XHUMHH BBICOKOMOJIEKYJISIDHBIX ~COEIMHEHUW: MOHOMEp, IOJIUMED,
CTPYKTYPHOE 3BE€HO, CTEIIEHb IOJIMMEPU3ALINHU, CPEIHASL MOJIEKYIsipHas Macca. OCHOBHbIE METO/Ibl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MMOJIMMEPHU3aLUsl U MOJIUKOH IEHCAIUS.

DKcrepuMeHTAIbHBIE METO/IbI H3yUEHUS BEIIECTB U UX MIPEBPAIICHHI: 03HAKOMIIEHHUE ¢ 00pa3liaMu
MIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJJACTMACC, KAy4YyKOB.

MexnpeaMEeTHBIE CBSI3H.

Peanmzanusi MEXIpeaIMETHBIX CBs3ed NpH W3ydeHUM opraHuueckoi xummu B 10 kiacce
OCYIIIECTBIISIETCSl YEpe3 MCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX IMOHSITHM, TaK W IOHATHH,
SIBJISIFOLIUXCS] CACTEMHBIMU JIJIs1 OT/ACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O LIUKIIA.

OOme ecTecTBEHHO-Hay4YHbIE MOHSATHS. SIBIEHHE, HAay4yHbIH (akT, TUMOTE3a, 3aKOH, TEOpH,
aHaJlu3, CHHTE3, Kiaccu(ukauus, MNEepUOJUYHOCTh, HAONIOJIEHUE, HM3MEpPEeHHEe, OKCIIEPUMEHT,
MOJIETTUPOBAHUE.

@dusuka: marepusi, DHEpPrus, Macca, aroM, JJIEKTPOH, MOJEKYJa, JHEPreTHUUECKUN YPOBEHb,
BEIIECTBO, TeNO, 00BEM, arperaTHoe COCTOSHHUE BeIleCTBa, (U3MYECKHE BEIMYMHBI U EIUHMIBI UX
U3MEpEeHUsl.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BemecTB B opranusme, (GOTOCHHTES,
OMOJIOTMYECKH aKTHBHBIE BeliecTBa (OCIKH, YIIICBOIbI, XKHUPHI, HEPMEHTHI).

I'eorpadus: MuHepaibl, TOpHbIE TOPOJIbI, TOJE3HbIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: mnHILEBbIE TPOAYKTHl, OCHOBBI PALMOHAIBHOTO MUTAHHUS, MOIOIIKME CPECTBA,
JIEKapCTBEHHbIE U KOCMETHUECKHE Tperaparhbl, MaTEpUaIbl U3 HICKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11-i kaace

OBILIAA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHU

XUMHYECKUH AJIeMEHT. ATOM. SIpo aroma, M30TOMBI. DJIEKTPOHHAsT 000709Ka. DHEPreTUYECKHe
YPOBHH, IOAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- 3emMeHThI. OCOOEHHOCTH pacIpeIeTIeHuUs IEKTPOHOB

10 0p6I/ITaJ'I$IM B aTOMax 3JICMCHTOB IICPBBIX ‘-ICTBIpéX EeprUoaoB. aﬂeKTpOHHa}I KOH(I)I/IpraI_II/I}I aTOMOB.



[Tepuonnueckuii 3akoH u Ilepronnueckas cucrema xumudeckux sneMentoB J[. M. Menaeneesa.
Ces13b nepuoandeckoro 3akona u [lepuonnueckoit cuctembl xuMuueckux snemeHToB /. 1. Menneneesa ¢
COBPEMEHHOM Teopuel CTPOCHHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XUMHUECKUX 3JIEMEHTOB
1 00pa3yeMbIX UMM MIPOCTHIX M CIOKHBIX BEIIECTB MO TPyNIaM U IeprojaM. 3HaYCHHUE TTePUOTUISCKOTO
3aKOHA B Pa3BUTHU HAYKH.

CrpoeHue BemiecTBa. XUMUYECKash CBsI3b. BUIbI XUMHUUYECKON CBsI3M (KOBAJCHTHAS HEMOJSPHAS U
MOJISIpHAs, HMOHHAs, MeTaundeckas). MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOW XHMHUYECKOH CBSI3U
(oOMeHHBI M JTOHOPHO-aKLENTOPHBIH). Bomopoanas cBs3b. BaleHTHOCTH. DIIEKTPOOTPHIIATEIIEHOCTS.
CreneHb oKucIeHNUA. VIOHBI. KATHOHBI M aHHOHBI,

BemiectBa MOJEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHHUS. 3aKOH IMOCTOSHCTBA COCTAaBa BEILIECTBA.
Tunsl KPUCTAIIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIIA KPUCTAININYECKON PEILIETKH.

[TonsiTue o nucnepcHbIX cucteMax. ICTUHHBIE M KOJUIOMAHBIE PaCTBOPBI. MaccoBasi 10J1s1 BelllecTBa
B pacTBOpE.

Knaccudukanuss neopranmyeckux coeauHeHuid. HomeHkmatypa HEOpraHWYECKHUX BEIIECTB.
['eneTnueckas cBsI3b HEOPraHUYECKUX BEUIECTB, MPUHAIICKAIIMX K PA3JIMYHBIM KJIACCaM.

Xumudeckas peakius. Kinaccudukamums XMuMUUECKUX Peakiiii B HEOPTaHMYECKOM U OpraHuYeCKOM
XUMHH. 3aKOH COXPAHEHUS MACChl BEUIECTB, 3aKOH COXPAHEHUS U MPEBPAICHUS SHEPTUU MIPU XUMUUECKUX
peaKkuusX.

CKopocTh peakiu, € 3aBUCUMOCTh OT Pa3IMUHbIX GakTopoB. OOpaTUMBIC peaKIK. XUMUIECKOES
paBHOBecue. DAKTOPHI, BIUSIOMIME HA COCTOSTHUE XUMUYECKOro paBHoBecHs. [Ipunuun Jle [larenbe.

DnekrponuTrdeckas auccoryanus. CHibHbIE U ci1a0ble 31eKTpoauThl. Cpesla BOJHBIX PaCTBOPOB
BEILIECTB. KUCIIasd, HEUTpaJibHas, [EJIOYHas.

OKHCIUTENTbHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

DKCIEePUMEHTAIBHBIE METOJIBI M3YUYEHHUS BEIIECTB M MX MPEBPAIICHUM: JEMOHCTpAIUs TaOJIHIL
«Ilepnognueckas cucrema xumuueckux osnemeHtoB [J[. WM. Mengeneesa», wusydeHue Mojeieu
KPUCTAJUIMYECKHUX PELETOK, HaOJII0ICHUE
W ONHCaHHE JIEMOHCTPAIMOHHBIX W J1a0OPATOPHBIX OMBITOB (pa3loKeHHE IMEePOKCHIa BOIOpPOJIa B
MPUCYTCTBUU KaTaau3aTopa, OINPEIEICHHE CPEAbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATBHOTO
HUHIUKATOpPA, PEaKIM¥ HOHHOTO OOMEHa), MPOBEACHHE MPAKTHUYECKOH paboThl «BiusHHME pa3IMmIHBIX
(haKTOpOB HA CKOPOCTh XUMHYECKON PEaKIIHI.

PacuérHrie 3amaun.

Pacu€thl Mo ypaBHEHHSIM XUMUYECKUX PEAKIINI, B TOM YUCJIE TEPMOXUMHUUYECKHE PACUETHI, pACUETHI
C UCIIOJIb30BAaHUEM MOHATHS «MacCOBas J0JIs BEIECTBAY.

Heoprannyeckasi Xumus

Hewmeramnsl. Ilonoxenue Hemeramnos B [lepuoanueckoit cucreMe XUMUYECKUX daemMeHToB Jl. U.
MeHnneneeBa U OCOOEHHOCTH CTPOCHHS aTOMOB. (DU3MYECKHME CBOWCTBA HEMETAJUIOB. AJUIOTPOIHS

HeMeTauloB (Ha mpuMepe KHuciopona, cepsl, hocdopa u yriepona).



XUMHUECKUE CBOMCTBA BAXKHEHITNX HEMETA/IOB (raJloreHOB, Cephl, a30Ta, pocdopa, yriepoaa u
KPEMHHS) ¥ UX COCTUHCHUH (OKCHIOB, KUCIOPOICOACPIKAIIMX KUCIIOT, BOJOPOTHBIX COCTUHCHHUN).

[IpumeHeHne BaXKHEUIINX HEMETANIOB U UX COCIMHEHUN.

Mertaubl. I[lonoxxenue MeraiioB B llepuoamyeckoil cucreme xumuyeckux snemeHToB J[. U.
MenneneeBa. OCOOEHHOCTH CTPOCHHS SJEKTPOHHBIX 000JIOYEK aTOMOB MeTayioB. OOmme guznyeckue
cBoiicTBa MeTaj10B. CIUIaBbl METAJIIOB. DJIEKTPOXUMHUUECKUH psijl HAIPSHKEHUH METaIJIOB.

XUMUYECKHE CBOMCTBA BOKHEHIIUX META/UIOB (HATpUM, KaJMH, KaJbIMid, MarHui, aJrOMHHUH,
[IUHK, XPOM, XKeJIe30, ME/Ib) H UX COCTUHCHHUI.

O6mume crmocoOs! moTydeHus: MeTauioB. [I[puMeHeHne MeTalJIoB B OBITY M TEXHHUKE.

DKCIEepUMEHTAIbHBIE METOJbl M3YYEHHS BEIIECTB M HMX MPEBpAlICHUN: WM3yueHUE KOJUICKLIUU
«Metamisl ¥ CIUIaBbD», 00pa3IOB HEMETAIJIOB, PEIICHHE JKCIEPUMEHTANBHBIX 3a]a4, HAOIIOJACHHUE H
OINHMCaHHWE JEMOHCTPAI[HOHHBIX M JIAOOPATOPHBIX OMBITOB (B3aMMOAEHCTBHE THAPOKCHIA AIFOMUHUS C
pacTBOpaMH KHCIIOT H IIEJIOUei, KaYeCTBEHHBIE PEAKIIMU Ha KATHOHBI METAJLIOB).

PacuérHric 3amaun.

Pacuértel Macchl BemecTBa Wik 00bEMa ra3oB 1O U3BECTHOMY KOJMYECTBY BEIIECTBA, MAcCe MM
00bEMY OJIHOTO M3 YYaCTBYIOIIMX B PEaKIIMU BEIECTB, pacu€Thl Macchl (00bEMA, KOJTMYECTBA BEIICCTBA)
MPOJIYKTOB PEAKILIMH, €CIIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XMMHS U KU3Hb

Ponp xumum B 0OOECHCUYEHWH DSKOJOTHYCCKOW, JHEPTeTHYCCKOW W IHIINEBOW OE30MacHOCTH,
pa3BuTUU MeAUIMHEL. [IoHATHE O HAYYHBIX METOJaX MO3HAHUS BEUIECTB U XUMUYECKUX PEAKIUH.

[IpencraBienuss 00 OOUIMX HAyYHBIX NPUHIUMNAX POMBIIIJICHHOTO MOMYYeHHUs] Ba)KHEUIINX
BEIIECTB.

UenoBek B MHpE BEIIECTB M MATEPHAIOB. BAXHEWIIHE CTPOUTEIBHBIE MaTEpHUabl,
KOHCTPYKIMOHHBIE ~ MaTepuaibl, KpacKu, CTEKJIO, KepaMuKa, MaTepuajibl Uil  3JIEKTPOHHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEPATbHBIEC yI00pEHUSI.

XUMHS ¥ 310pOBBE YEIIOBEKA: MpaBUJia MCIOIb30BAHMS JIEKAPCTBEHHBIX MPENAapaToB, MpaBuia
0e30macHOTO HCIIOJIE30BaHUS MpenaparoB OBITOBOM XUMUU
B IIOBCETHCBHOM KH3HU.

MexnpeaMeTHbIE CBSI3U.

Peanu3arus MeXpeIMETHBIX CBSI3€H P U3yUYeHUH 00IIel 1 Heopranndyeckoit xumuu B 11 kmacce
OCYIIECTBIISIETCSI Yepe3 HMCIIOIh30BaHUE KAaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSITHH, TaK W TIOHSTHM,
SIBJISTFOLITAXCST CACTEMHBIMH JIJTSL OT/ICNIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIEC TIOHATHS: HAYYHBIN (PaKT, THIIOTE3a, 3aKOH, TEOpHUs, aHATIN3, CUHTE3,
KIaccupuKalus, NIEPUOAUYHOCTb, HAOIIOIEHUE, SKCIIEPUMEHT, MOICTTUPOBAaHUE, H3MEPEHNUE, SIBJICHHUE.

®usuka: Marepusi, JHEPrusi, Macca, aroM, DJJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOIl,
PaINOaKTUBHOCTD, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEJI0, 00BEM, arperaTHOe COCTOsTHUE

BCIIICCTBA, q)HSHqCCKI/IC BCJIIMYUHBI U €AUHUIBI UX U3MCEPCHUS, CKOPOCTD.



Buonorus: kierka, opraumsM, dKocucTeMa, Onocepa, Makpo- M MHKDPOIJIEMEHTBI, BUTAMUHBI,
0OMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MUHEPAJIBI, TOPHBIE TIOPOJIBI, TOJIE3HBIC UCKOMIAEMBbIE, TOTLTHBO, PECYPCHI.

TexHoMOrUsI: XUMHYECKas MPOMBIIUICHHOCTh, METALTypIusi, MPOHU3BOJICTBO CTPOUTEIBHBIX
MaTepHajoB, CEIbCKOXO3SICTBEHHOE MPOU3BOJCTBO, IMUIIEBAas MPOMBIILICHHOCTh, (hapMaleBTHUeCKas
HNPOMBIIUICHHOCTh, TPOU3BOJCTBO KOCMETHYECKHX IPENapaToB, IMPOU3BOJCTBO KOHCTPYKIIMOHHBIX

MaTCepHraIOB, SJICKTPOHHAA MPOMBINIJICHHOCTD, HAHOTCXHOJIOT'UH.



10-i kiace

TemaTuueckoe IIAHUPOBAHHE

HaumenoBanue

KoauuecTBO 4acoB

Ne JJexkTpoHHbIe (HMpPOBbIE) 06pa3oBaTebHbIE
pa3/iesioB U TeM
n/n Bcero | KonTposbHbie padoThI IpakTHyeckne padoThl pecypceel
NPOrpaMMblI
Paznen 1.Teopernyeckue 0CHOBBI OPraHUMYeCKOH XUMHH
IIpenmer opranndeckoi
xumuu. Teopust crpoeHus
1.1 OpraHMYeCKuX 6 1 bubnmorexa POII — resh.edu.ru/subject/29/10/
COCIMHEHU I AM.
bytneposa
Hroro mo pazneny 6
Pa3nen 2. YrieBogopoabl
- [penenbHbIC A bubnnoreka POII — resh.edu.ru/subject/lesson/
' YTIIEBOIOPO/IBI — AJTKAHBI 6151/start/149993/
Henpenenbusie
Tpenaxep «O6nako 3Hanmit». Xumus. 10 kiacc,
2.2 YTIIEBOJOPOIBI:  AJKEHHI, | 12
000 «®u3zukon JIad»
AITKaTUCHBI, aJTKIHBI
)3 Apomaruyeckue 9 1 DNEeKTPOHHBIN o0pazoBaTeIbHBIN pecypc
' YIJIEBOIOPOABI «Jomarrnue 3a1aHusl. Cpennee oOmiee




obOpa3zoBaHue. XumMusy, 10-11 KJIacc,

AO MzparensctBO «lIpocBemienney

[IpuponHblE  HCTOYHUKH

https://infourok.ru/prezentaciya-prirodnie-
istochniki-uglevodorodov-435589.html

24 YIJICBOJIOPOJIOB M WX |3
[Ipesenranms MIPUPOTHBIC HCTOYHHUKHU
nepepaboTka
YTIIEBOIOPOIOB.
Hroro no pazneny 28
Pa3nen 3. Kuciaoponocoaep:xkamye oprannyeckne coeInHeHus!
https://studarium.ru/working/3/15 CsolicTBa
3.1 Cnuprtel. ®enon 8
CIIUPTOB U ()EHOJIOB.
Anmpaerunsl. KapOoHOBBIC https://studarium.ru/working/3/12 Tpenaxép
3.2 KHACJIOTEL. Cnoxusie | 12 «CBo¥CTBa KHCIOPOACOAEPKALIUX OPTAaHUYECKUX
3¢upsl COEIUHEHUID.
https://resh.edu.ru/subject/lesson/6150/
3.3 YrneBoasl 4
Yri1eBoabl
Hroro no pazgeny 24

Pa3znen 4. A3oTcoaep:kaniie opraHu4ecKue coeTnHeHUst

41

AMUHBI. AMUHOKHUCIIOTEL.

benku

https://studarium.ru/working/3/16

A3oTcoaepKaiuili OpraHM4eCcKue COCTUHEHUS.

Hroro no pasaeny



https://infourok.ru/prezentaciya-prirodnie-istochniki-uglevodorodov-435589.html
https://infourok.ru/prezentaciya-prirodnie-istochniki-uglevodorodov-435589.html
https://studarium.ru/working/3/15
https://studarium.ru/working/3/12
https://resh.edu.ru/subject/lesson/6150/
https://studarium.ru/working/3/16

Pa3jnen 5. BoicokomoJieKyjIsipHbIe COeTUHEHMsI

https://infourok.ru/prezentaciya-po-himii-na-

[Inactmaccel.  Kayuyku. ; } o
5.1 2 temu-visokomolekulyarnie-soedineniya-

Bosiokna

3194967.html BMC.

Hroro mo pazneny 2
OBUIEE KOJIMYECTBO 63 4 )
YACOB I10 [IPOI'PAMME

11-i1 kaacce

KouunyecTBo 4acoB
Ne HanmeHoBaHMe pa3jaesioB U TeM
KonTposbnbie | IpakTHueckme DaekTpoHHbIe (IM(POBbIE) 06pa3oBaTebHbIE PeCYPChI
n/n MPOrpamMMblI Beero
padoThI padoThI

Paznen 1. TeopeTnueckue 0OCHOBBI XUMUH

Crpoenne aromos. Ileprognueckuii
11 3akoH u Ilepuomudeckas cucremMa 6 bubmuorexa POII —resh.edu.ru/subject/
" | xummaeckux 3JICMEHTOB J.W. 29/11/

MenneneeBa

OneKTpOHHBIM o0Opa3oBaTenbHbI pecypc «JlomamrHue 3amaHusl.

Crpoenue BemiectBa. MHoroo0pasue

1.2 12 1 Cpennee obmee oOpa3oBanme. Xumus», 10-11 kmace, AO

BEILECTB

N3 parensctBo «IIpocBemenue»



https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html
https://infourok.ru/prezentaciya-po-himii-na-temu-visokomolekulyarnie-soedineniya-3194967.html

Tpenaxep «Ob6nako 3Hanmiy. Xumus. 11 kimace, OO0 «Dusukon

1.3 | XuMuueckue peakiuu 14
JIa0o»
Hroro mo pazneny 32
Pa3znen 2. Heoprannyeckasi XumMust
https://resh.edu.ru/subject/lesson/1604/ Anromuunii. @usndeckue u
2.1 | Meraymisl 12
XUMHUYECKHE CBOKCTBA. AM(POTEPHOCTh OKCH/IA ¥ THIPOKCH/IA.
https://resh.edu.ru/subject/lesson/5913/ CaoiicTBa
2.2 | Hemerasmbl 16
KOHIICHTPUPOBAHHBIX CEPHOU U a30THOM KHUCIIOTBHI.
https://uchitelya.com/himiya/159921-kontrolnyy-test-
CBs13b HEOPTraHUYECKHUX u ) ) ) o
2.3 4 neorganicheskaya-i-organicheskaya-himiya-10-klass.html.
OpPraHUYECKUX BEIIECTB
TpeHUpOBOYHBIN TECT.
Hroro no pazneny 32
Pasznen 3. XumMus U :KM3Hb
https://studfile.net/preview/5051134/page:4/ TI/IK BpeaHbBIX BEIIECTB
3.1 | XuMmus v XKU3Hb 4
B BO31yXe paboueil 30Hbl.
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB IIO 63

[NPOTPAMME



https://resh.edu.ru/subject/lesson/1604/
https://resh.edu.ru/subject/lesson/5913/
https://uchitelya.com/himiya/159921-kontrolnyy-test-neorganicheskaya-i-organicheskaya-himiya-10-klass.html
https://uchitelya.com/himiya/159921-kontrolnyy-test-neorganicheskaya-i-organicheskaya-himiya-10-klass.html
https://studfile.net/preview/5051134/page:4/

