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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmmMa mo XWMHHM Ha YpOBHE CpemHero obmero obpa3oBaHms pa3padoraHa Ha ocHoBe DexepanbHOro 3akoHa oT 29.12.2012 Ne 273-03 «O6
obpazoBanuu B Poccuiickoit deaepaunny, TpeboBaHni K pe3ynbTaTaM OcBOeHHS (heaepalbHOil 00pa3oBaTeIbHONW MPOrpaMMBbl CPEAHEro o0IIero oopa3oBaHus
(®OIT COO), npencrapnenapix B denepanbHOM rocymapcTBeHHOM obOpazoBarenbHOM cranmapte COQO, c¢ yuérom Konmemmum mpernomaBaHus y4eOHOTO
npeamera «XuMus» B 00pa3oBaTeNbHBIX opranuzanusix Poccuiickoit @enepanuu, peann3yrOIIMX OCHOBHBIE OOpa3oBaTeNbHBIC MPOTPaMMBI, U OCHOBHBIX
nonoskeHuit «Ctparerun pa3Butus BociuTaHus B Poccutickoii @eneparuu Ha nepuoa 10 2025 roga» (Pacnopsikenne IlpaBurenscrsa P ot 29.05. 2015 Ne
996 - p.).

OcHOBY MOAXOIIOB K pa3pabOTKe MPOrpaMMbl MO XUMHH, K OIpeneieHut0 o0mieil crparernu oOydeHHs, BOCIHTAHWUS W PA3BUTHS OOYYArOIIMXCS
cpencTBamMu yuebHOro mpenMera «Xwmmusa» g 10-11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWiIM KoHIenTyansHbie mnonoxerns OI'OC COO o
B3arMOO0OYCIIOBIIEHHOCTH IIeTIeH, COlepKaHus, pe3yaIbTaToB 00ydeHHUs ¥ TPeOOBaHHUN K YPOBHIO TIOATOTOBKH BEITYCKHUKOB.

Xumuyeckoe 0Opa3oBaHHe, MOTyIaeMOe BBHITYCKHHKAMH 00Ie00pa30BaTeNbHON OpraHU3aIiy, SIBISETCS HEOThEMIIEMON YacThi0 MX 00pPa30BaHHOCTH.
OHO CIYyXWT 3aBEpIIAOIIAM 3TAllOM pEeAN3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KIIIOUEBBIX IEHHOCTEH, MPHUCYIIUX IIETOCTHOW CHUCTEME
XIMHYECKOTO 00pa3oBaHUs. DTH IIEHHOCTH KaCAIOTCs TMO3HAHUS 3aKOHOB MPUPOABI, (POPMHUPOBAHHUS MHUPOBO33PEHUS M OOIIEH KyIbTYpHl YEIIOBEKa, a TAKKe
AKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHWS K CBOEMY 3[OPOBBIO W TPHUPOMHON cpeae. Peammsyercs xummdeckoe oOpa3oBaHHE OOydYarONIMXCS HA YPOBHE
cpemHero oOmero oOpa3oBaHUs CPEACTBAMHU Y4€OHOTO TpeaMeTa «XUMHEs», COepKaHHe W TIOCTPOSHHE KOTOPOTO ONpeiesieHbl B MPOrpaMMe M0 XUMHH C
yuéToMm crieliupuKu HAyKH XHUMHWH, € 3HAYCHUs B TIO3HAHHWU MPHUPOJIbl H B MaTEepUAIILHON KU3HH OOIECTBA, a TAKXKE ¢ YUETOM OOIIUX LIeJie U MPHHIHIIOB,
XapaKTepU3YIONINX COBPEMEHHOE COCTOSTHIE CHCTEMBI cpeliHero odIiero oopasopanus B Poccuiickoit deneparui.

XuMHS KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HAyK HTpaeT OCOOYI0 POJIb B COBPEMEHHOW NMBWIM3AIUH, B CO3JaHWU HOBOW 0a3bl MaTepUabHOM
KyJIbTypbl. OHa BHOCHT CBOU BKIJIaJ] B QOPMUPOBAaHUE PAIHOHAIFHOTO HAYYHOTO MBIIILICHUS, B CO3/IaHKE [IEJIOCTHOTO MPECTAaBICHUS 00 OKPYKaIOIIeM MUpe
KaK 0 eIMHCTBE MPHUPOJBI U YelloBeKa, KOTopoe (GOpMHUpYyeTCsi B XUMHM Ha OCHOBE IMOHMMAaHHMS BENIECTBEHHOTO COCTaBa OKPYXKAMOMIET0 MHpa, OCO3HAHMUS
B3aUMOCBA3H MCKAY CTPOCHUEM BCUICCTB, UX CBOMCTBAaMH M BO3MOXKHBIMH O6J'IaCTHMI/I IMPUMCHCHUA.

Tecno B3aHMOI[eI71CTBy51 C ApyruMm C€CTCCTBCHHBIMU HAayKaMH, XUMHA CTajia HEOTHhEeMJIEMON YaCTBIO MHpOBOfI KYJIBbTYPBbI, HCOGXO}II/IMBIM YCII0BUEM
yCOneurHoro Tpyaa M >KU3HH KaXXJI0ro 4jcHa O6IIICCTBa. COBpeMeHHaH XUMHUS KaK HayKa CO3uJaTciibHas, KaK HayKa BBICOKHUX TEXHOJIOTUH HarpaBJICHa Ha
pelieHre TI00aIbHBIX MPOOJeM YCTOWYMBOIO PAa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, SHEPreTHUYSCKOM, MUILEBOM, SKOJIOTMYSCKOW 0OE30MAaCHOCTH M OXpaHbI
3I0OPOBBSI.

B cooTBeTcTBUH ¢ OOLIMMH LICASIMH M IPUHIIAIIAMY CPEIHEro 00I11ero oopa3oBaHus cojaepikanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIH YPOBEHb
M3Yy4EHHUs) OPUEHTUPOBAHO MPEUMYIIICCTBEHHO Ha OOIIEKYJIbTYPHYIO IMOATOTOBKY OOYYaroIIMXCs, HEOOXOIUMYI0O MM JUIS BBIPAOOTKM MHPOBO33PEHUYECKUX
OPHUECHTUPOB, YCIICITHOI'O BKIIFOYCHH B JKU3Hb COIMYMaA, IMPOJOJI>KECHUA 06pasoBaH1/m B pa3JIM4YHbIX oGnacmx, HE CBA3aHHBIX HEIIOCPEACTBEHHO C XUMHUEH.

COCTaBHHIOHII/IMI/I nmpeamMeTa «XHUMHST» SIBISIIOTCST 0a30BBIE KypChl — ((OpFaHI/IT-IeCKaH XUMHus» " ((0611185{ U HEOpPraHMYCCKasA XHUMUI», OCHOBHBLIM
KOMITOHEHTOM COJCP)KaHUs KOTOPBIX SIBIISTFOTCSI OCHOBHI 0a30BOM HAyKH: CHUCTeMa 3HAHWU IO HEOPTraHWYECKON XWMHH (C BKITIOUEHHUEM 3HAHWW W3 0OImei
XIUMHH) U OpraHudeckoil xumun. DopMUpOBaHHE JTAHHOW CHCTEMbl 3HAHWHM NpHU HM3YYCHHU TMpeAMeTa 00ecredrBaeT BO3MOXKHOCTh PACCMOTPEHHS! BCETO
MHOT000pa3us BEIIeCTB Ha OCHOBE OOIIUX MOHSTHHN, 3aKOHOB ¥ TEOPUN XUMUH.

CrtpykTypa comepkadus KypcoB — «Opranndeckas xumMus» u «O01mas 1 HeopraHuIecKas XUMIs» c(hOPMHpPOBaHa B IIPOrpaMMe 10 XUMHH Ha OCHOBE
CHCTEMHOTO TMOAX0/1a K U3YYEeHHIO y4eOHOTO MaTepraia u 00yclIoBIIeHa HCTOPHIECKH 00OCHOBAHHBIM Pa3BUTHEM 3HAHUM HA OMPENEIEHHBIX TEOPETUIECKUX



ypoBHsX. Tak, B Kypce opraHMuecKoil XUMHUH BEILIECTBA paCCMAaTPUBAIOTCS HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPTraHMUYECKUX COCTMHEHUH, a TAaKkKe Ha
YPOBHE CTEPEOXMMUYECKUX W SJIEKTPOHHBIX MPEJCTaBICHUI O cTpoeHHH BemecTB. CBelleHHS 00 M3y4aeMbIX B Kypce BEIECTBaX NAOTCA B Pa3BUTHHU — OT
YTJIEBOJOPOJOB 10 CIIOKHBIX OMOJOrMYECKH aKTHBHBIX COEAMHEHHMH. B Kypce opraHM4eckodl XMMHH TONy4aroT pa3BUTHE c(hOpPMUpPOBAHHBIE HA YpPOBHE
OCHOBHOT'0 0011ero 00pa3oBaHusl IEpBOHAYAIBHBIC MPECTABICHUS O XUMUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX CTPOEHUS], 0 XUMUYECKOH peaKLuy.

Ilon HOBBIM yrioM 3peHusi B Ipeamere «XHMHsS» 0a30BOr0 ypoOBHS PaccCMaTpUBAcTCAd H3Y4YEHHBIH Ha ypOBHE OCHOBHOI'O OOIIEro oOpa3oBaHUS
TEOPEeTUUYECKUi MaTepuall 1 (PaKTOJIOrMYECKHE CBEICHHS O BEIIECTBAX U XMMUUECKOM peakuuu. Tak, B yacTHOCTH, B Kypce «O01mas 1 HeopraHnieckas XuMusn»
00yJarommmMcs IPeAoCTaBISIETCs] BO3MOKHOCTh OCO3HATh 3HAUYEHHE MEPUOJUUECKOr0 3aKOHA C OOIIETCOPETUUECKUX U METOJONOTUYECKHUX MO3ULMH, TyOxKe
TIOHSTHh UCTOPUYECKOE M3MEHEeHNE (PYHKIIMIA ATOTO 3aKOHA — OT 0000IIA0MIEH 10 OOBSCHSIONIEH U IPOTHOZUPYIOMIEH.

Enunas cucrema 3HaHMI O BaKHEHMIINX BEILECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX M IPUMEHEHUH, a TAK)KE 0 XUMUUYECKUX PEaKLHAX, UX CYIIHOCTU
U 3aKOHOMEPHOCTSAX MNpOTEKaHUsl nomnoiHsaerca B Kypcax 10 m 11 kimaccoB sneMeHTaMH COIEP)KAHMS, UMEIOIIMMU KyJIbTYPOJOTHYECKUA M MPUKIATHOU
XapakTep. OTH 3HaHUS CIIOCOOCTBYIOT NOHMMAHHUIO B3aHMMOCBS3H XMMHHU C OPYTMMHM HayKaMH, PacKpbIBAalOT €€ PoJib B MO3HABATEIbHOM M HMPAKTHYECKON
JESITENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHS K IPOLIECCY TBOPUECTBA B O0JIACTH TEOPHH U MPAKTUIECKUX NPHIIOKCHUN XMMHUHU, IOMOTafOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYHMMBIX NpoOJeMax, CBS3aHHBIX C XMMHUEH, KPUTHYECKH OCMBICIUBATH MH()OPMALMIO U
NPUMEHSTh € IJIs1 MONOJHEHUS 3HAHUM, PELICHUS] MHTEIJICKTYalbHBIX M SKCIIEPUMEHTAIBHBIX MCCIEAOBATEIbCKUX 3ahad. B nenoM conepxanue yuyeOHOTO
npeamera «XHUMHS» JAHHOTO YPOBHS H3YyYEHHMS OPHEHTHUPOBAHO Ha (OPMHUPOBAHME y OOYHYAIOIIMXCS MHPOBO33PEHUECKONW OCHOBBI JJSl TOHMMAaHHS
¢mrocopckux HIeH, TAKUX KaK: MaTepHajJbHOE €AMHCTBO HEOPraHHYECKOrO M OPraHWYeCKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB MX COCTaBOM H
CTPOCHHEM, I103HABAEMOCTh MPHUPOAHBIX SIBICHUHA ITyTEM DSKCIIEPUMEHTa M PEILICHUS MPOTHBOPEYMH MEXIy HOBBIMHU (akTaMH M TEOPETHUYECKUMHU
MPEINOChUIKAMH, OCO3HAHME POJIM XUMHHU B PEIIEHUH 3KOJOTMYECKHX MpoOieM, a Takxe npolieM cOepekeHHs SJHEPreTUIECKUX PECYPCOB, CHIPbS, CO3aHMs
HOBBIX TEXHOJIOTUH U MaTEepUaNOB.

B mnuane pemienus 3amad BOCHMTAHMSA, PAa3BUTHS W COLMAIM3ALMU OOYYAIOLIMXCS MPHUHATHIE NMPOrPaMMOM MO XMMHUHM IOIXOABI K ONPEACICHUIO
coJiep)KaHUs U MOCTPOCHHUS MpeIMeTa MpelycMaTpuBaioT (JOPMHUPOBAHHE YHUBEPCATBHBIX YUEOHBIX JEHCTBUM, UMEIOINX 0a30BOE 3HAUEHHUE AJIS Pa3IMYHbIX
BUJOB JEATENILHOCTH: DPELICHUS NpoOJieM, IMOWCKA, aHaiu3a M o0paboTku HH(OpManuy, HEOOXOAWMBIX [UIl NPUOOPETEHUS ONbITa MPAKTUYECKOH u
WCCIIEIOBATEIHCKON ACSITETFHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B TIO3HAHWU XUMUH.

B mpakTuke mnpenopaBaHuss XMMHH KaKk Ha ypOBHE OCHOBHOTO OOIero oOpa3oBaHWs, TaK W HA ypPOBHE CpEJHEro oOmiero oOpa3oBaHUs, MPH
OTIPE/IETICHNH COAEP)KATEIbHON XapaKTEpPUCTUKM LeNed H3y4YeHHs TpeAMeTa HalpaBlieHHeM IepBOCTENIEHHOW 3HAYUMOCTH TPATUIIMOHHO TMPU3HAETCS
q)OpMI/IpOBaHI/Ie OCHOB XHMMYECKOU HayKU KakK obmactu COBPEMCHHOI'0 €CTCCTBO3HAHUA, HpaKTH‘IeCKOfI ACATCIIBHOCTH YCJIIOBEKA M KaK OJHOIO u3
KOMIIOHEHTOB MHpOBOfI KYJIbTYPBI. C MeTOZIH‘IeCKOﬁ TOYKHU 3pCHUA TaKoun MOAXO0J K OIIPEACIICHHUIO ueneﬁ HU3YUYCHHA NPCAMETA ABIACTCA BIIOJIHE OIlpaBJaHHBIM.

CornacHO TaHHOW TOYKE 3pEHHS TVIABHBIMH LIEISIMHA U3YYEHUS TpeaMeTa « XuMus» Ha 6a3oBom yposHe (10 —11 xi1.) sBistroTCS:

e (QopMHpOBaHHE CHCTEMBl XMMHUYECKHX 3HAHWN KaK Ba)KHEHWIIEW COCTaBISIOLICH eCcTeCTBEHHO-HAyYHOH KapTHHBI MHpPa, B OCHOBE KOTOPOH Jiexar
KIIIOYEBble TOHATHSA, (DyHIAMEHTAJIbHBIE 3aKOHBI U TEOPHUH XHWMHH, OCBOCHHE S3bIKa HAayKH, YCBOCHHE W IOHMMAaHHE CYIIHOCTH JOCTYIHBIX
000011IeHHI I MUPOBO33PEHYECKOTO XapaKkTepa, 03HAKOMIICHHE C UCTOPHUEH UX Pa3BUTHUS U CTAHOBIICHHUS;

e (QopMupoBaHME U PAa3BUTHE IIPEICTABICHUI O HAay4YHBIX METOJaX IO3HAHMA BELIECTB M XMMUYECKUX PEaKLuil, HEOOXOIUMBIX JUIl IPUOOpPETEHUs
YMEHUI OpUEHTUPOBATHCS B MUPE BEIECTB U XUMHUECKHX SIBICHUH, HMEIOIINX MECTO B IPUPOAE, B MPAKTUIECKOHN U TOBCETHEBHOM KHU3HMU;



® pa3BUTHE YMEHUI M CIOCOOOB NESATEIBHOCTH, CBSI3AHHBIX C HAONIOJCHUEM M OOBSICHEHHEM XHMHYECKOTO JKCIEPHUMEHTa, COOJIIOJICHUEM IPaBHII
0e30macHOro 0OpaIIeHus! ¢ BEIeCTBaMHU.

Hapsimy ¢ atuM, conmepkaTelibHas XapaKTepUCTHUKA IIEJeH M 3ajad M3YYCHHUs IMpeaMeTa B MPOorpaMMe MO0 XUMUHM YTOYHEHA M CKOPPEKTHUpPOBaHA B
COOTBETCTBHM C HOBBIMH IMPHOPUTETAMH B CHUCTEME CpeIHEro obmiero obOpa3oBanus. CeroiHst B NMpENojaBaHUM XMMHUU B OOJIBIICH CTeneHW OTHaércs
MPENMOYTEHUE MPAKTUICCKONH KOMIIOHEHTE COJACp)KaHUs OOydYeHUs, OPUCHTUPOBAHHOW Ha MOJATOTOBKY BBIMTYCKHHKA 00INE00Opa3oBaTeIbHON OpraHH3allWy,
BJIQJICIONIETO HE HAOOPOM 3HaHMM, a (PYHKIIMOHATIHHON IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHUSMHU aKTUBHOTO TOJYYCHHS 3HAHWUN M MPUMEHEHUS UX B
pCaIbHOM KU3HU JIJISl PEIICHUS IPAKTHYSCKUX 33]1a4.

B cBsI31 ¢ 3THM IIpH M3YYEHUU TpeAMeTa «XUMHUSD TOMUHUPYIOIICE 3HAUCHHE TPHOOPETAIOT TaKKE 1ISJIU U 3a/1a4H, KaK:

ajanranus OOyYaroIuXCs K YCJIOBHSAM JIMHAMHUYHO Pa3BUBAIOLICTOCS MHUpPA, (OPMHUPOBAHHE HWHTEIUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOH K
caM000pa30BaHMIO, COTPYAHUYCCTBY, CAMOCTOSITSILHOMY IIPUHSATHIO TPAMOTHBIX PEUICHHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIIUAX, CBI3aHHBIX C BEIIECTBAMHU
Y UX IPUMCHEHUEM,;

(dhopMupoBaHUEe y OOYYAIOIIUXCS KIHOYCBBIX HABBIKOB (KJIFOUEBBIX KOMIICTEHIIMI), MMCIONIUX YHHUBEPCAIbHOE 3HAYCHHUE JUIsI Pa3IMUHBIX BHJIIOB
JESATSILHOCTH: PEIICHUs Tpo0JIeM, OUCKa, aHaIu3a U 00pabOTKH MHGOPMAIUH, HEOOXOAUMBIX JIJIsl MPUOOPETEHHUS OMbITA JIEATSIILHOCTH, KOTOpasi 3aHUMAeT
B2)KHOE MECTO B MO3HAHUU XUMHH, a TAKXKE JUIS OICHKHU C MO3MUIIMIA SKOJIOTHUECKOM 0€30MaCHOCTH XapaKTepa BIUSHUS BEIISCTB M XUMUYECKHX ITPOIECCOB Ha
OpPraHM3M YeJIOBEKa U MPUPOIHYIO CPEIY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, HMHTEIICKTYAbHBIX U TBOPYECKUX CIIOCOOHOCTEH 00YYarOIUXCs: CIOCOOHOCTH CaMOCTOSATENLHO TPUOOpPETATh
HOBBIC 3HAHUSI [0 XMMHUH B COOTBETCTBUHU C )KU3HEHHBIMU MOTPEOHOCTSAMU, UCTIOJIB30BATh COBPEMEHHbBIE HH(POPMAIIMOHHBIC TEXHOJIOTHH JIJIs TIOMCKA U aHAH3a
y4eOHOM U HAyYHO-TIOMYIAPHON HHPOPMAIINH XUMHYECKOTO COJICPKAHUS;

(dbopMHpOBaHUE U PA3BUTHE Y OOYUAIOIIMXCS ACCOIMATHUBHOTO M JIOTHYECKOrO MBIIIICHHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKYPATHOCTH, KOTOPBIC
0CcOOCHHO HEOOXOIUMBI, B YACTHOCTH, TIPH MJIAHUPOBAHUU M TIPOBEJICHUH XUMHUECKOTO SKCIIEPUMEHTA;

BOCIUTAHUE Yy OOYYaroMUXcsd YOSKJIEHHOCTH B T'YMaHHUCTHYECKON HAMPAaBICHHOCTH XHMHH, ¢€ BaKHOW POJIM B PEHICHUU TMIOOATBHBIX MPOOIeM
PAIMOHATIBHOTO TPHUPOJIONIOIH30BAHUS, TOMOJHEHUS YHEPreTHUCCKUX PECYpCOB M COXPAaHEHHS MPHPOIHOTO PABHOBECHS, OCO3HAHHS HEOOXOJUMOCTH
OEpEeIKHOTO OTHOIICHHUSI K TPUPOJIC M CBOEMY 3JI0POBBIO, & TAK)KE MPHOOPETEHHS OMbBITA UCIOJL30BAHUS MOJYUYCHHBIX 3HAHUU JUIS TPUHSITHS TPAMOTHBIX
pEUICHNH B CUTYalHUsX, CBSI3aHHBIX C XHMHUYECKUMHU SIBICHUSMHU.

B y4ueOHOM 1ane cpemHero odmiero o0pa3oBaHus MPeIMeT «XUMUsD» 0a30BOTO YPOBHS BXOIWT B COCTAaB MPEAMETHOM 00MacTn «ECcTeCTBEHHO-HAYYHbBIE
MIPEIMETHD».

OO1ee 9nco 4acoB, OTBEAEHHBIX JJI M3YUCHHUS XMMUU, HA 0a30BOM YPOBHE CpeIHEro o0Iero odpa3oBaHusi, coctapiseT 68 yacos: B 10 kimacce — 34
yaca (1 gac B Hezenmo), B 11 kinacce — 34 yaca (1 4ac B Hezenro).



COJEP/KAHUE OBYYEHUA
10 KJTACC

OPI'AHUYECKASA XUMUA

TeopeTrnyeckue 0CHOBbI OPraHU4eCKON XMMHUHU

IIpenMer opraHm4eckol XHWMHUHU: €€ BO3HMKHOBEHHE, pPa3BUTHE W 3HAUYE€HHWE B IIOJYYEHHH HOBBIX BEIECTB M MaTepHanoB. Teopus CTpOEHUA
oprannyeckux coenuHeHnii A. M. bytnepoBa, €€ ocHOBHbIe monokeHus. CTpPyKTypHBIE (DOPMYIBI OpPraHWYECKHX BellecTB. [ OMOIOTHS, W30MeEpHsl.
XuMudeckas CBSI3b B OPTaHUYECKHX COCIMHEHUAX — OIMHAPHBIE U KPATHBIE CBSI3H.

[IpencraBnenue o knaccupuKanuy OpraHIecKux BemecTB. HoMeHkaTypa opraHMyeckux COeOUHEHHUH (cucTeMaTHuyecKas) M TPUBHAJIbHbIC HA3BAHUS
BaKHEHIINX MPEICTaBUTENEH KIIaCCOB OPraHUYECKUX BEHIECTB.

OKclepuMEHTAILHBIE METOABI M3YyUEHHS BEIIECTB M WX NPEBPALICHUI: O3HAKOMIIEHHE C 00pa3liaMi OpPraHMYECKHX BEUICCTB M MaTepUallaMd Ha UX
OCHOBE, MOJICIIMPOBAHNE MOJIEKYJI OPTAaHMYECKHX BEICCTB, HAONOJACHNE U ONMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPALICHUIO OPraHUYECKUX BEIECTB
MpU HarpeBaHuH (TJIaBlieHHEe, OOyTIIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJKaHBI: COCTaB W CTPOCHUE, TOMOJIOTHYECKHI psii. MeTaH M 3TaH — NPOCTEHIe MpeJACTaBUTENN aKaHOB: (PU3MUECKHE U XMMHUYECKHE CBOWCTBA
(peakuyu 3aMeIIeHus ¥ TOPEHHs ), HaXOXKJEHHE B IPUPOIE, ITOTyUYeHHE U TPUMEHEHHE.

AJIKEeHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKHUH PsiJl. DTUIIEH M MIPOTHJIICH — MPOCTEHIINE TIPEICTABUTENN AITKEHOB: (DM3NYECKUE U XUMUYECKUE CBOICTBA
(peakunu TUAPUPOBAHUS, TAIOT€HUPOBAHUS, THAPATAIIMN, OKUCIICHHS U IOJIMMEPHU3aIliH ), IOJTy4YeHNEe U IIPUMEHEHHE.

Ankanauensl: OyraameH-1,3 u MerwiOyraauen-1,3: cTpoeHHe, BaKHEWIIME XWUMHUYECKHE CBOWCTBa (peakims mnojauMmepusanuu). [lonydeHue
CHUHTETHYECKOT0 KayuyKa 1 pPe3UHBI.

AJIKMHBI: COCTaB ¥ 0COOEHHOCTH CTPOCHUSI, TOMOJOTUYECKUH psijl. ATIETHIIEH — IPOCTEHINNIA MTPeICTaBUTENh aIKHHOB: COCTAB, CTPOSHHE, PH3HYECKHE U
XIUMHYECKHE CBOUCTBA (PeaKIy THAPUPOBAHHS, TAIOTEHUPOBAHMS, THIPATAIINH, TOPEHHS ), TIOIy4YCHNE U IPIMEHEHHE.

Apensl. berzon: cocrtaB, cTpoeHue, (pusmueckne M XUMHUYECKHE CBOMCTBA (peaklWu TajJOreHHPOBAHWS M HUTPOBAHHSA), MOJyYEHHE W MPHMEHEHHE.
Tonyon: cocmas, cmpoenue, Qusuueckue u Xumuyeckue CE0UCMEA (Peakyuu 2an02eHUpOoS8aHus U HUMPOBAHUs), NoxyueHue u npumereHue. TOKCHUIHOCTH
apeHoB. ['eHeTndeckas CBSI3b MEXKIY YTIIEBOAOPOIAMH, IPUHAIIEKAITUMHE K Pa3IMIHBIM KIIACCaM.

[IpuponHbie UCTOYHHUKH yTIeBO0po10B. [Ipuponnslii ra3 u nomytHele HeTAHBIE Ta3el. HegTh 1 e€ mpoucxoxaenue. Criocodsl nepepadoTku HeTH:
MEPEeTOHKA, KPEKUHT (TepMUYECKHNA, KaTaTuTHYeCcKuil), mupoiu3. [IpoxykTser nepepaboTku HePTH, UX TPUMEHEHHE B MPOMBINIIEHHOCTH U B ObITY. KaMeHHBIN
YTOJIb U IPOAYKTHI €r0 epepadOTKH.

OKcIepUMEHTaJIbHBIE METO/bl U3Y4YEHHUS BEIIECTB W UX IpEeBpallleHUH: O3HAKOMJIEHHE C o0pa3laMH IUIacTMacc, KayuyyKOB U PE3UHBI, KOJUICKIUH
«HedpTtp» 1 «Yronp», MomenupoBaHHE MOJEKYN YTJIEBOAOPOJOB W TaJOr€HONPOHM3BOAHBIX, MPOBEACHUE NPAKTHYECKOW pabOoTHI: MONyYeHHE JTUIICHA U
M3y4EHUE €ET0 CBOMCTB.

Pacuérnrle 3anaumn.




Brruncnenus no ypaBHEHHIO XUMHUECKON peakiuu (Macchl, 00bEMa, KOITUUECTBAa HCXOJHOTO BEIECTBA WIIM MPOAYKTa PEeaklUH MO U3BECTHBIM Macce,
00bEMY, KOTMUECTBY OJHOTO U3 MCXOJHBIX BEIIECTB WM MPOAYKTOB PEAKIINH).

Kucnopoacoaep:xauiue oprannyeckne coeJuHeHUs1

[IpenenvHble OAHOATOMHBIE CIUPTHL. METaHON W JTaHON: CTpOCHHUE, (U3UUECKHE W XUMHUECKHE CBOWCTBA (pEakUUHM C aKTHBHBIMH METaJlIaMHu,
raJoreHOBOAOPOIaMH, TOPEHNUE), TPUMEHEHNE. BOIOpOTHBIE CBA3HM MEXK /Ty MOJIEKYJIaMHi CIMPTOB. J{eiicTBIE MeTaHoIa U 3TaHOIa Ha OPTaHN3M YeJIOBeKa.

MHOroaTOMHBIE CIIUPTHI. DTWICHIIIMKOIb U TNIUIEPHUH: CTPOCHUE, (PU3NUECKHEe M XMMUYECKHE CBOWCTBA (B3aMMOACHCTBUE CO IIETOYHBIMU METaJUIaMH,
Ka4eCTBEHHAs peaKIisi HAa MHOTOATOMHBIE CTIUPTHI). JlelicTBre Ha opraHu3M denoBeka. [IpuMenenne ruepuHa 1 STHIICHTIINKOIIS.

®deHon: cTpoeHNe MOJISKYIbI, (PH3HUecKrne 1 XUMHYECKHue CBOUCTBA. TOKCHYHOCTD (heHomna. [Ipumenenne deHoma.

Anpaerunpl U kemoHsl. DopManbaeruy, aneTanbIeTuI: CTpoeHHe, PU3HMYECKUe W XUMHYECKHE CBOWCTBA (PEaKUIUH OKHCICHHS M BOCCTAHOBJICHUS,
Ka4eCTBEHHBIE PEaKINH), TOJTyIeHHEe U IPIMEHEHHE.

OIHOOCHOBHBIE IpeAeIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAsi M YKCYCHasi KUCIIOTBI: CTpOCHHUE, GU3MYECKUE M XMMHYECKHE CBOICTBa (CBOKMCTBA,
obme 1 Kiacca KUCIOT, peakius >TepuUKanuu), MojJydeHHe W mpuMeHeHue. CTeaprHOBash M OJICMHOBAS KHUCIOTHI KaK MPEICTABUTENN BBICIINX
KapOOHOBBIX KUCIIOT. MbITa KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, HX MOIOIIEE JIeHCTBHUE.

CrnoxxHbIe 2pUPHI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ mapomm3 cnoxxHbIX 3¢gupos. Kupsl. ['uaponus xxupos. [Ipumenenue xxupos. bromornyueckas
POJIb KUPOB.

VYraeBoapl: cocTaB, KiIaccU(UKaLusl yrieBoAoB (MOHO-, IW- W ToOJHMcaxapuibl). [Jroko3a — MpocTeWMi MOHOCaxapuia: OCOOEHHOCTH CTPOEHUS
MOJIEKYJIbl, (pU3MUECKre M XMMHUYECKHE CBOWCTBa (B3ammogeicTBue ¢ ruapokcuaom meau(ll), oxucienne ammmadHbIM pacTBOpoM okcuaa cepebdpa(l),
BOCCTaHOBJIEHHE, OPOYKEHHUE TIFOKO3bI), HAXOXKICHUE B IPHPO/IE, IPUMEHEeHUe, Onoornueckas poib. Porocunres. @pykTo3a Kak H30Mep IIIIOKO3bI.

Kpaxman u nenmonosa xak npupozHsie noiauMepsl. CTpoeHne Kpaxmaia W Leuitoa03bl. Ou3nyeckre 1 XMMUUYECKHE CBOMCTBA KpaxMana (THAPOIN3,
Ka4eCTBEHHAs! PEaKLsl C HOJIOM).

OKclepuMeHTAIbHBIE METObI U3yUECHHUS BEILECTB U UX NPEBPALICHUI: MpOBeAeHUe, HAaOII0AeHHE U ONHCAaHUe JEMOHCTPALMOHHBIX ONBITOB: TOPEHHE
CIIMPTOB, KAYECTBEHHBIE PEAKIIMN OJHOATOMHBIX CHHMPTOB (OKMCIEeHHE dTaHona okcuaoM Menu(ll)), MHOroaTOMHBIX CHPTOB (B3aMMOJICHCTBUE TIIMIIEPUHA C
ruapokcugom menu(ll)), anprerunos (okucIeHrne aMMUaYHBIM pacTBopoM okcuna cepedpa(l) u ruapokcuaom menu(ll), B3anmopeiicTBre kpaxmana ¢ HOJIOM),
MPOBe/ICHNE PAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOW KUCIIOTHI.

PacuérHeie 3anaun.

Brruucnenns 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOIMYECTBAa UCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMH M0 U3BECTHBIM Macce,
00bEMY, KOJTMUECTBY OJIHOTO U3 MCXO/IHBIX BEIECTB WM MPOJYKTOB PEAKIINH).

AzoTcoiepxaliie OpraHuuecKiue COCAHMHEHHMS.

AMHWHOKHUCIIOTHI Kak aM(OTepHble OpraHuyeckue coequHeHus. Du3uyeckne W XUMHYECKHE CBONCTBA aMWUHOKHCIOT (Ha TNpHMEpe TIIHIUHA).
Buonornueckoe 3HaueHre aMUHOKHCIIOT. [TenTrabl.

Benxu kak nmpupojHbIE BEICOKOMOJIEKYIISIpHBIE cOoeIMHEeHNs1. [lepBUYHAs, BTOPUYHASL M TPETUYHAS CTPYKTypa OelkoB. XUMHUECKUE CBOWCTBA OEITKOB:
THIPOJIN3, ICHATYpalHsl, KAYeCTBEHHbIC PEaKIMU Ha OCIIKH.

DKCIepUMEHTAIbHBIE METO/IbI M3YYCHHs BEIIECTB M MX NPEBPALICHUH: HAOIIOAEHNE U ONMMCAaHUE JAEMOHCTPAIIMOHHBIX OIBITOB: JCHATypaunus OSKOB
IIPY HarpeBaHMH, [[BETHBIC PEAKIN OCIIKOB.

BbicokoMoJIeKyJIsIpHBbIE COeIMHEHHSs



OCHOBHBIC TIOHSTHS XWMHHU BBICOKOMOJICKYJISPHBIX COCIUHCHMI: MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, CTEICHb MMOJUMEPHU3AIlUU, CPEIHSS
MoJteKyIsipHast Macca. OCHOBHBIC METOIbl CHHTE3a BEICOKOMOJICKYJISIPHBIX COCIMHEHUI — MOJIMMEPHU3AITHs U TIOJTUKOH ICHCAIIHSL.

DKCIepUMEHTAIbHBIC METO/IbI H3YyUYCHHS BEIIECCTB M UX MPEBPAIICHUI: 03HAKOMJICHHE ¢ 00pa3I[aMy MPUPOTHBIX M HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanmzamust MeXIpeaIMETHBIX CBs3ed NpW W3yYeHUH opraHndeckod xmmuyd B 10 Kilacce OCYIIECTBIIIETCS Yepe3 HCIONb30BaHME KakK OOIImx
€CTECTBEHHO-HAYYHBIX TMOHATHIA, TaK ¥ MOHITHHN, SBISIOIINXCS CHCTEMHBIMH TSI OTAEIHHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOmue ecTecTBEHHO-HAyYHBIC TOHSITHA: SIBIIEHHWE, HAYYHBIH (akT, THIIOTE3a, 3aKOH, TEOpHs, aHallu3, CHHTE3, KiaccH(pHKaWs, MEepHOANIHOCTS,
HaOII0/IeHNE, N3MEPEeHNe, SKCIIEPUMEHT, MOJIEIIMPOBaHUE.

dwuszmka: MaTepusi, SHEPTHUS, Macca, aTOM, JJIEKTPOH, MOJIEKyJa, SHEPTETHUECKUI YPOBEHB, BEIIECTBO, TeNI0, 00BEM, arperaTHOe COCTOSTHUE BEIIEeCTBa,
(m3nUecKue BETUYUHBI U €IMHUIBI UX U3MEPEHHUSL.

Buonorust: xierka, opranusm, 6mocdepa, 0OMEH BEmeCTB B opraHu3Me, (OTOCHHTE3, OMOJOTHYECKH aKTHBHBIE BellecTBa (OENKH, YIIEBOJBI, KHPHI,
(hepMeHTsI).

I'eorpadus: MuHEpabl, TOPHBIE TIOPOBI, IOJIE3HBIE HCKOMIAEMBIE, TOTUTUBO, PECYPCHI.

TexHOIOTHA: MUIIEBBIE TPOIYKTHI, OCHOBBI PAIlIOHAIBHOTO MUTAHNUS, MOOIIIUE CPECTBA, JICKAPCTBEHHBIE U KOCMETHYECKUE TIPenapaThl, MaTEpUANBI U3
WCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.

11 KJIACC
OBLIAS N HEOPTAHUYECKAS XUMUSA

TeopeTuyeckune 0CHOBbI XMMHHU

XuMuueckuit seMeHT. AToM. SIapo atoMa, H30TOMBL. DJIEKTPOHHAS 000J0YKa. JHEPreTHUECKUE YPOBHHU, MOAYPOBHH. ATOMHBIC opbuTtanu, S-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpeie]ICHHs AIEKTPOHOB 110 OPOUTAIISIM B aTOMAaX 3JIEMEHTOB IEPBBIX YETHIPEX NEPUOIOB. DIIEKTPOHHAST KOH(PHUTYpAIUS aTOMOB.

[Tepuonnueckuii 3akon u Ilepuoguyeckas cuctema xumuyeckux sneMeHToB J. M. MenneneeBa. CBsi3b mepuoanueckoro 3akona u llepuogmueckoit
cucTeMbl XxuMuuyeckux anemeHToB Jl. M. MeHneneeBa C COBpPEeMEHHOW TeOpUEN CTPOCHMSI aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHS CBOWCTB XMMHUYECKHX
AJIEMEHTOB M 00pa3yeMbIX UMHU MTPOCTHIX U CIOXKHBIX BEMIECTB IO TPYIIIaM U IIeproAaM. 3HAUCHIE IIEPUOINIECKOT0 3aKOHA B PA3BUTHH HAYKH.

Crpoenne BemecTBa. XUMHUYECKas CBs3b. BUABI XUMUYECKON CBsI3M (KOBaJCHTHAsI HETIOJSIPHAS W TOJSpHAs, WOHHAS, MEeTaJUIMdecKas). MexaHu3Mbl
00pa3oBaHUs KOBAICHTHONH XMMHYECKOM CBsI3HM (OOMEHHBIN W TOHOPHO-aKIIENTOPHEIH). BomopoaHast cBs3b. BaleHTHOCTE. DIEeKTpOOTpHIATEILHOCTE. CTeleHb
OKHCIICHUS. VIOHBI: KATHOHBI U aHUOHBI.



BemectBa MONEKyNIIpHOTO M HEMOJEKYJSIPHOTO CTPOEHMs. 3aKOH MOCTOSHCTBA COCTaBa BEIIECTBA. THUIBI KPUCTAIMYECKUX PEIIETOK. 3aBUCUMOCTh
CBOICTBa BEIIECTB OT TUIA KPUCTAIUIMYECKON PEILIETKH.

[TonsTre o qucnepcHbIX cucTemMax. MICTHHHBIE U KOJUIOMIHBIE pacTBOPEI. MaccoBas 7071 BEIeCTBa B pacTBOPE.

Knaccudpukanms HeopraHudeckux coenuHeHud. HoMmeHknaTypa HEOpraHMYecKMX BelIecTB. I[eHeTHuecKas CBsA3b HEOPraHMYECKHX BEIIECTB,
MPUHAAJIEKAMX K Pa3IUIHbIM KJIACCaM.

Xumuaeckas peaknus. Kimaccudukamms XUMAYECKUX PEaKINil B HEOPTaHWISCKOH M OpraHUICCKON XUMHHU. 3aKOH COXPAHECHHSI MAacCHl BEIIECTB, 3aKOH
COXpaHEHUS U NPEBPALICHUS SHEPIUU PU XUMUYECKUX PEAKLIMSIX.

CKkopocTh peaknud, e€ 3aBUCHMOCTh OT Pa3IWYHBIX (PakTopoB. OOpaTnMble peakinu. XuMudeckoe paBHOBecre. DakTopbl, BIUSIONINE Ha COCTOSHUE
xumudeckoro pasHosecus. [Ipunnun Jle larense.

OnexTponutuieckas qucconuanus. CuiabHbIE U c1a0dbie 2IeKTpoauThl. Cpela BOJHBIX PACTBOPOB BEIIECTB: KUCAsl, HEHTpaIbHAs, IIEeI0THAS.

OKHCIUTEIBbHO-BOCCTAHOBUTENIBHBIE PEAKIIIU.

DKCcIepruMeHTaIbHBIE METOIBI N3yUeHHS BEIIECTB U UX MPEeBpalleHuid: qeMoHcTparus Tabmun «lleprnonndeckas cuctema XumMudeckux snemenToB . U.
MenpeneeBa», U3ydeHHE MOJIENEN KPUCTAIDIMYECKAX PEMIETOK, HAONMIOJCHWE W ONMCAHWE JEMOHCTPAIMOHHBIX W Ja0OpaTOPHBIX OIBITOB (Pa3lIOKEeHHE
MEPOKCUAA BOIOPOAA B NIPUCYTCTBUU KATAJIM3aTOPa, ONPEACICHUE CPEbl pACTBOPOB BEILECTB C MOMOIIBI YHUBEPCAIBHOIO MHAUKATOPA, PEAKLIUU UOHHOTO
oOMeHa), IpOBeICHNE PAKTUIECKON paboThl «BiusHNe pa3nnyHbIX (JaKTOPOB HA CKOPOCTh XUMHIECKOH PEaKITUI.

Pacuérneie 3apaun.

Pacuérel no ypaBHEHHSIM XMMHYECKUX PEAKLHH, B TOM YHUCIE€ TEPMOXHUMUYECKUE PACUETHI, pacUEThl C HUCIOJIb30BAHUEM IOHSTUS «MaccoBasl A0S
BEILIECTBAY.

Heopranuyeckass xumust

Hemeramnel. Tlonoxenne nemeramwioB B Ilepuoamueckoii cucreme xuMmudeckux asnemeHToB Jl. WM. MenneneeBa m 0COOEHHOCTH CTPOEHHS aTOMOB.
du3nveckre CBOMCTBa HEMETAILUIOB. AJUTOTPONHSI HEMETAIIIOB (Ha IMpUMepe KUCIIOpoa, cepsl, hocdopa u yrieposa).

XuMHAYeCKHe CBOWCTBAa Ba)KHEUIIMX HEMETayUIOB (TaJOT€HOB, Cephl, a30Ta, (ocdopa, yriepoga W KpPEeMHHS) W WX COEAWHEHUH (OKCHIOB,
KHCIIOPOJICOIEPIKAIIHUX KUCIIOT, BOJIOPOIHBIX COSIMHEHUH ).

ITpuMmeHeHre BaXKHENTITMX HEMETAIIIIOB U UX COCIMHEHUH.

Mertamnsl. [Tonoxenue meraiioB B [lepuomuueckoil cucteme xumuueckux anemeHtoB J[. M. MenneneeBa. OCcoOSHHOCTH CTPOCHUSI JIEKTPOHHBIX
o0omnodek atoMoB MeTauioB. O0mue Gpusnueckre cBoHcTBa MeTaioB. CIUIaBbl METAIIIOB. DJIEKTPOXUMHUECKHIH PSIJl HANIPSHKECHUH METAILIOB.

XWMHYECKHE CBOMCTBA BAXKHEUIITUX METAJUIOB (HATPHM, KaJIU, KaIbI[Ui, MATHAN, ATIOMUHUH, IIHHK, XPOM, KEJIe30, MEIIh) M HX COCTUHEHUH.

Oo6mire crocoObl MoMyYeHns: MeTaIoB. [IprMeHeHre MeTaIIOB B OBITY U TEXHUKE.

OKCIepUMeHTaIbHBIE METOIbI U3YUYEeHHUS BEIIECTB M WX MPEBpaIleHUil: H3ydeHHe KOJJIEKIINU «MeTaulbl U CIUIaBb», 00pa3lioB HEMETAIOB, PEeIICHUE
9KCIIEPUMEHTAIBHBIX 3a/1a4, HaOJIt0/IeHNE U OMMCAaHKe JEMOHCTPAMOHHBIX U Ta00PaTOPHBIX OMBITOB (B3aMMOAEHCTBUE THAPOKCHAA ATFOMUHUS C PACTBOPAMHU
KHCIIOT U IIEN0Yel, KaYeCTBEHHBIE PEaKIINY Ha KAaTHOHBI METAJIIOB).

Pacuérneie 3anaun.

Pacuérer macchl BerecTBa win 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEUIECTBA, MAacce WM 00BEMY OHOTO M3 YYAaCTBYIOIINX B PEAKIINH BEIIECTB,
pacu€tbl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) POYKTOB PEAKIINH, €CIIH OJJHO U3 BEIICCTB UMEET MPUMECH.

XuMHS U JKM3Hb



Pone xumum B oOecriedeHHH SKOJOTHMYECKOH, SHEPTeTHUECKOW M MUILEBOW O€30MacHOCTH, Pa3BUTUM MeAMUUHEBI. [IOHATHE O HAy4YHBIX METOIaX
MO3HAHMSI BEIECTB U XMMHUYECKUX PEaKIIHM.

[IpencraBienust 06 00MKX HAYYHBIX MPUHLIUIIAX TPOMBIIIICHHOTO MOTYYEeHUS BaKHEHUIINX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MaTE€pHAJIOB: Ba)KHEWIINE CTPOUTEIbHBIE MaTepuaibl, KOHCTPYKIMOHHBIE MaTepHajbl, KpacKH, CTEKJO, KepaMHKa,
MaTepHabl s MEKTPOHUKH, HAHOMAaTepHallbl, OpPraHN4eCKUe 1 MUHEPAJIbHbIE yI00PEHUS.

XuMHs U 370pOBbE UEJIOBEKa: MpaBHiia HCIIOIb30BAHUS JICKAPCTBEHHBIX IPENapaToB, MpaBuia OC30MACHOTO MCIOJIb30BAaHUS NPENapaTroB OBITOBOMN
XVMUH B IOBCEIHEBHON JKHU3HHU.

MexmpenMeTHbIE CBSI3H.

Peanm3arust MeXIIpeIMETHBIX CBSI3EH MPH M3yUeHHH OO0IIeH W HeopraHndeckor Xxumur B 11 Kiracce ocyIIecTBIsieTcs depe3 UCTIONh30BaHNE KaK OOIIIX
€CTECTBEHHO-HAYUHBIX MTOHATHUH, TAK U HOHATHUH, SBISIOIINXCA CHCTEMHBIMHU AJIs1 OTJCJIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKIIA.

OOmue ecTeCTBEHHO-HAYYHBIE MOHATHS: Hay4HBIA (AaKT, THUIOTE3a, 3aKOH, TEOpUs, aHAJIU3, CUHTE3, Kiaccu(UKaLys, NepUOIUIHOCT, HaOMI0ICHHE,
9KCHEPUMEHT, MOJECIUPOBAHUE, U3MEPEHHE, SIBICHHE.

@dusuka: marepusi, PHEPrus, mMacca, aroM, 3JIEKTPOH, HPOTOH, HEHTPOH, MOH, H30TOI, PaJUOAKTUBHOCTb, MOJIEKYJa, 3HEPreTUYECKUH YpPOBEHb,
BEIIECTBO, T€0, 00BEM, arperaTHOe COCTOSIHUE BEILECTBA, (pU3nUecKue BETMUYMHBI U €AMHULIBI UX U3MEPEHUsI, CKOPOCTb.

Buonorus: knerka, opranusm, 3kocucrema, obnocdepa, Makpo- 1 MUKPO3JIEMEHTbHI, BUTAMHUHBI, OOMEH BEILECTB B OpPraHHU3Me.

I'eorpadusi: MuHEpanbl, TOpHBIE TOPO/IBL, OIE3HBIE UCKOIIAEMbIE, TOIUTUBO, PECYPCHI.

TexHonorusa: XUMHUYECKas MPOMBIIIJICHHOCTb, METATYPrHsl, NPOU3BOJICTBO CTPOMTEIBbHBIX MAaTEPHAIOB, CEIBCKOXO3IHCTBEHHOE IPOU3BOJICTBO,
MUILEBasi TMPOMBIIIJICHHOCTh, (apMaleBTHYECKas MNPOMBIIUIEHHOCTh, IPOU3BOJACTBO KOCMETHYECKHX IPENaparoB, HPOU3BOACTBO KOHCTPYKLMOHHBIX
MaTepHaJIOB, 3JEKTPOHHAS IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHI A [TPOI'PAMMEI 110 XUMUHN HA BA30BOM YPOBHE CPEJIHEI'O OBLIIEI'O OBPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATDBI

@I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOEHHS OOYYArOIIMMUCS TPOTpaMM CpedHero oOmiero oOpa3oBaHHsA (JIMYHOCTHBIM,
METaNpeIMETHBIM U MpeaMeTHBIM). Hay4dHo-MeToandeckoil OCHOBOW JJisl pa3paOOTKH IUIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHS MPOTPAMM CPEIHEro OOIIero
00pa30BaHUs ABJIACTCS CUCTEMHO-ICITEIBHOCTHBIN TIOAXO/.

B cooTBeTCTBHU C CUCTEMHO-JIEATEIBLHOCTHBIM TOAXO0JI0M B CTPYKTYPE JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS MpeaMeTa « XHMUsS» Ha YPOBHE CPEITHETO
o01ero 00pa3oBaHUs BBIICTICHBI CIIEAYIONINE COCTABIISIONIHE:

OCO3HAHUE OOYYAIOIIUMHUCS POCCHUCKON TPAXKIAHCKON UICHTUIHOCTH — TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIBHOCTH H CAMOOTIPECTICHHUIO;

HAJINYHE MOTHBAITUK K 00YUYCHUIO;

LIECJICHAITPABJICHHOE PA3BUTHE BHYTPECHHHUX YOCKICHHI JTMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH M UCTOPHUYECKUX TPAIUIUI 0a30BOM HAYKH XMMHUH;

T'OTOBHOCTH U CHOCO6HOCTL o6yqafo1u1/1x05{ PYKOBOACTBOBATLCA B cBOeH ACATCIIBHOCTH HEHHOCTHO-CMBICJIOBBIMHU YCTAHOBKAMU, IIPUCYILTUMHU ].[eJ'IOCTHOﬁ
CHUCTEME XMMHUYECKOT0 00pa30BaHuUs;

HaJINM4YUC MPABOCO3HAHUA 3KOJIOTUYECKOM KYJIBTYPbI U CHOCO6HOCTI/I CTaBUTDH LCIIU U CTPOUTH )KU3HCHHBIC IJIaHBI.

JInunocTHBIE PE3YIbTaThl OCBOCHUA HPCIAMETA «XUMHU) JOCTUTI'alOTCA B €AHMHCTBC y‘Ie6HOI>'I M BOCIHUTATEIbHOMN ACATECIBbHOCTH B COOTBETCTBHUH C
TYMAaHUCTUYCCKUMHU, COLUOKYJIbTYPHBIMH, AYXOBHO-HPABCTBCHHBIMU I[CHHOCTAMU W HACATIaMU pOCCHﬁCKOFO rpaXx1aHCKOT'O O6III€CTB3, IIPUHATBIMU B
o0IIecTBE HOPMaMH W NpPaBWIAMH TOBEICHUS, CIIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOIIO3HAHUS, CAMOPAa3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yYaroIUXCS.

JInuHOCTHBIE pe3yJbTaThl OCBOCHUS TpeIMeTa «XUMHS» OTPaXaloT C(POPMHUPOBAHHOCTH OIBITA MMO3HABATEILHOW W TMPAKTHYECKOH JesATEIhHOCTH
00yJarOIIUXCs 110 PeaTu3aliy MPUHATHIX B O0IIECTBE IICHHOCTEH, B TOM YKCJIC B YaCTH:

1) rpa:kaaHCKOr0 BOCTIUTAHMS:

OCO3HaHUS 00YYarOIIMMKUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBaXKEHUS K 3aKOHY U TIPABOTIOPSIIKY;

MMpEACTABJICHUA O COLIMATIBHBIX HOPMaAX U IpaBUJIaX MEXKIJINYHOCTHBIX OTHOIIEHUH B KOJIJICKTHUBE,

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOﬁ JACATCIIBHOCTH NP CO3JaHUHN yT-IeGHBIX IIPOCKTOB, PCHICHUN yqe6HI)IX M IIO3HABATCJIBHBIX 3a1a4, BBIIIOJTHCHUN
XUMHUYCCKUX SKCIICPUMCHTOB;

CIOCOOHOCTH MTOHUMATh M MTPHUHUMATh MOTUBBI, HAMEPEHUSI, IOTUKY U apTYMEHTHI APYTUX NP aHAIHU3€ Pa3IMIHBIX BUIOB YIeOHOM NesSTeNbHOCTH;

2) NIaTPUOTHYECKOTO BOCTIMTAHMSA:

IEHHOCTHOTO OTHOIICHHA K HCTOPUYECKOMY U HAYYHOMY HACJICAUIO OTEeYeCTBEHHOM XUMMHH,

YBaKEHUS K MPOIIECCY TBOPUYECTBA B 00JACTH TEOPHU U MPAKTUIECKOTO PUMECHEHHS XUMHHU, OCO3HAHUS TOTO, YTO JOCTYKCHUS HAYKH €CTh PE3yJbTaT
JUTMTENLHBIX HAOIIOJeHUH, KPOIIOTIMBBIX KCIIEPUMEHTANBHBIX MIOMCKOB, TIOCTOSIHHOT'O TPYy/Ja YUEHBIX U MPAKTHKOB;

WHTEpeca U TO3HABATEIbHBIX MOTUBOB B MOJYYEHUHU U TMOCIEAYIOIIEM aHaIn3e HHPOPMALUH O IEPEIOBBIX JOCTIKECHUAX COBPEMEHHOH OTEYECTBEHHOM
XMMUH;



3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSI:

HPABCTBEHHOTO CO3HAHUSI, 3THYECKOTO MOBE/ICHNS;

CIIOCOOHOCTH OIIEHMBATh CHTYAllWH, CBS3aHHBIE C XUMHYECKUMH SBICHUSMH, W NMPUHUMATh OCO3HAHHBIC DEIICHHS, OPHEHTUPYSCh Ha MOpAIBHO-
HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHWBATh CBO¢ ITOBEJCHUE M MOCTYIIKM CBOUX TOBAPHIIEH C MO3UIMH HPAaBCTBEHHBIX W MIPABOBBIX HOPM M OCO3HAHHUE ITOCIEICTBUH ATHUX
MOCTYIIKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbSI:

MOHMMaHHMS IICHHOCTEH 3/0pOBOr0 M 0e30macHOro oOpasa >KU3HH, HEOOXOIUMOCTH OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3MYECKOMY U
NCUXUYECKOMY 3710POBBIO;

cOOJTI0ICHNUS TTpaBIII 0€30MACHOTO OOpAIleHHsI C BEIIECTBAMHU B OBITY, IOBCETHEBHOM JKU3HU U B TPYAOBOM JAEATEILHOCTH;

MMOHMMAaHUA HEHHOCTHU MMpaBUJI UHAUBUAYAJIBHOI'O U KOJUICKTUBHOI'O 6C3OHaCHOFO MOBCACHUSA B CUTYallMAX, YIPOKAIOMIUX 3JOPOBbIO 1 KU3HU JIIOI[eﬁ;

OCO3HaHUS TOCIIEICTBUIA U HENPUSATHS BPEIHBIX PUBBIYEK (YIOTPEOICHHS alKOT0JIsl, HAPKOTHKOB, KYPEeHHS);

5) TpynoBoro BocnuTaHmus:

KOMMyHHKaTPIBHOﬁ KOMIIECTCHTHOCTU B y‘Ie6HO-HCCHeI{OBaTeJ’IBCKOﬁ JCATCIbHOCTH, O6HIeCTBeHHO HOHeSHOﬁ, TBOp‘IeCKOﬁ U JOpyrux BHUAaxX
JeSATeIIbHOCTH;

YCTaHOBKH Ha aKTHMBHOE YYaCTHE B PEIICHUH MPAKTHYECKUX 3a/1a4 COIMAIbHOM HAIIPaBICHHOCTH (B paMKaX CBOETO KJIAcca, IIKOJIbI);

WHTEpeca K MPaKTHYECKOMY H3Y4YeHHI0 podeccrii pa3IuyHOro pojia, B TOM YHCIie HA OCHOBE MPUMEHEHHS TIPEIMETHBIX 3HAHUH 110 XUMUU;

YBaXEHUS K TPYy1y, JIIOJAM TPYJa U pe3yJbTaTaM TPYAOBOU JAESTEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY HMHIMBHIYAIBHOW TpaeKTopuu oOpazoBaHms, Oyayuied mpodeccnu U peanu3aldil COOCTBEHHBIX >KU3HEHHBIX
TUTAHOB € YYETOM JINYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHH, HHTEPECOB M MOTPeOHOCTEH 00IIecTBa;

6) 3K0JI0rHYeCKOro0 BOCIIUTAHMSI:

9KOJIOTHYECKH 1[€71eCO00pa3HOro OTHOIICHHS K MPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHHMS JKU3HH Ha 3emiie;

MMOHUMAaHU TJI00aEHOTO XapakTepa 3KOJIOTHICCKUX HpO6HeM, BJIMAHUA SKOHOMUYCCKUX MPOUECCOB HA COCTOSAHUE HpHpO}IHOﬁ u COHHaﬂBHOﬁ CpEanl;

OCO3HaHUA HeO6XOZII/IMOCTI/I HCIIOJIb30BaHUA ZIOCTI/I)KCHI/Iﬁ XUMUH IJId PEIICHUA BOIIPOCOB pallMOHAJIBHOT'O IMPUPOAOII0JIB30BAHUA,

AKTUBHOTO HETIPHUATHSA JEMCTBUN, TMPUHOCAIINX BpEA OKpYXKarolleld MPUPOJHOW Cpele, YMEHHS MPOTHO3HPOBATH HEOJArONMPHUATHBIE HKOJIOTUYECKHE
TIOCJIC/ICTBHS TIPEANPHHUMACMBIX ISUCTBUH U MPEIOTBPALIATh HX;

HAJIMYKMS Pa3BUTOrO SKOJOTUYECKOTO MBIIUICHHS, DKOJOTHYECKOM KYJIbTYpbI, ONBITa JESITENLHOCTH HKOJOTHYECKOH HANpaBICHHOCTH, yMEHHS
PYKOBOJICTBOBAThCSI MU B TO3HABATEIILHOH, KOMMYHHKATUBHOM M COLMAIBLHOW NPAKTUKE, CHOCOOHOCTH M YMEHHS AaKTUBHO IPOTHBOCTOSATH HJICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI0 IIO3HAHUS:

cpOpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH U OOIIECTBEHHOW MPAKTUKH;



MMOHMMaHUs CTeNN()UKH XMUMHM KaK HAyKW, OCO3HaHUS €€ poird B (OPMHUPOBAHWH DPANMOHAIHFHOTO HAYYHOTO MBIIUIEHHUS, CO3JaHHUU IIEIOCTHOTO
MIPEICTaBICHUSI 00 OKPYKAIOIIeM MHUpE KaKk O €AMHCTBE MPUPOABI M YEIIOBEKa, B TIO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH W perIeHny mpoOIeM COXpaHEHHUs
MIPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHH ISl COBPEMEHHOW IWBWIIM3AINH: B €€ TYMaHUCTUYECKOW HANPABICHHOCTH W BaXXHOW POJIM B CO3MAHUH
HOBOW 0a3pl MaTepUaNTbHON KyIBTYPHI, PEIICHHH TIIO0AThHBIX MPOOJIEM YCTOMYMBOTO PA3BHTHS YEIOBEUECTBA — CHIPHEBOW, YHEPTETUYECKOW, MHUIEBOW U
AKOJIOTHYECKOW O€30MacHOCTH, B PAa3BUTHH MEIUIIMHBI, 00CCIICYCHUU YCIOBHM YCIEIIHOTO TPYAa M 3KOJOTHYECKH KOM(OPTHOHN KH3HM Ka)JIOTro 4ICHA
o0111ecTBa;

GCTCCTBCHHO'Hay‘IHOﬁ I'paMOTHOCTHU: MOHUMaHHA CyIIHOCTHU METOAOB IMO3HAHUA, UCIIOJIB3YEMbBIX B €CTCCTBCHHLIX HayKaX, CHOCO6HOCTI/I HUCII0JIB30BaTh
MOoJIy4acMbI€ 3HAHUA [IJId aHajllu3a U O6’b$1CHeHI/I$1 SIBJICHUN OKPYXaroumero Mupa U HOpOHUCXOAAINIUX B HEM I/I3MeH€HI/II\/'I, yYMCHHA [€J1aThb O6OCHOBaHHI)Ie
3aKJIIOUYCHHUA Ha OCHOBE HAYYHBIX q)aKTOB 1 UMCIOIHMXCA JaHHBIX C LEJbIO MMOJTYUCHUA JOCTOBCPHBIX BEIBOAOB,

CHOCO6HOCTI/I CaMOCTOATCIIbHO UCTIOJIb30BATh XUMUYCCKUEC 3HAHUSA IJId PCIICHUA HpOGHeM B pCAJIbHBIX JKU3HCHHBIX CUTYallUAX;

HMHTEpeca K TO3HAHUIO U UCCIIEIOBATEIHCKOM NeITeILHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHHUIO M CaMOOOPa30BaHHUIO, K aKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHHUU 110 XMMHUU B COOTBETCTBHUU
C )KUBHCHHBIMHU HOTpe6HOCTHMI/I;

HMHTEepeca K 0COOCHHOCTAM TPYJla B pa3IMUHbIX chepax npodeccuoHaIbHON AeITEeIbHOCTH.

METAHNPEIMETHBIE PE3YJIbTATbBI

MerTanpeaMeTHbIe Pe3yJIbTaThl OCBOCHHUS YU4EOHOTO MpeMeTa « XMMHUs» Ha YPOBHE CPEAHET0 00IIero o0pa3oBaHusl BKIIIOUAIOT:

3HaYUMBbIE JIJI1 (POPMHUPOBAHMSI MHUPOBO33PEHHUS OOYYAIOIIUXCS MEXIAUCIUIUIMHAPHBIC (MEXKIPEIMETHBIC) OOIIEHAYYHbIC IMOHSITHS, OTPaKAIOIIUE
LIEJIOCTHOCTh HAYYHOW KApTHHBI MHpPA M CIEUU(UKY METOJOB ITO3HAHMS, MCIIOJB3YEMBIX B €CTECTBEHHBIX HaykKaX (MaTepus, BEIIECTBO, SHEPTHS, SBICHHUE,
MPOIIECC, CUCTEMA, HAYYHBIN (aKT, MPUHIIUIL, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIICA0BaHUE, HAOIOICHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCAIbHBIE y4eOHbIE NeHCTBHs (TIO3HABATENbHBIE, KOMMYHUKATUBHBIC, PETYISATUBHBIC), obOecneunBaromue (GopmupoBaHue (GyHKIIMOHAIBLHOMI
TPaMOTHOCTH Y COLMAIBHON KOMITETCHIIMH 00yYaIOIIIXCS;

CHOCOOHOCTh 00YYAIONIMXCSl MCIIOJIB30BaTh OCBOCHHBIC MEXKIUCIUILUIMHAPHBIC, MUPOBO33PCHUYECKUE 3HAHWS M YHHBEpPCAIbHBIC y4eOHbIC NEHCTBUS B
[03HABATENIbHON U COLUATIBHOM MPaKTUKE.

MeranpeaMeTHbIE Pe3yabTaThl OTPAKAIOT OBJAJCHUE YHUBEPCAIBHBIMUA YUYEOHBIMHU IT03HABATEIBHBIMH, KOMMYHUKATUBHBIMH W PETYJISTHBHBIMU
JICUCTBUSAMH.

OBjageHue YHHBEPCAJIbHBIMH Y4eOHbIMH O3HABATEIbHBIMY J1€HCTBUSMM:

1) 6a30BbIe JIOrHYecKHe AeHCTBHS:

CaMOCTOSITETHHO (hOPMYITUPOBAThH H aKTYaIM3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpEeNENATh LeNU ACITEIBHOCTH, 3a7aBasi MapaMeTphbl U KPUTEPUHU X JOCTHKEHUSI, COOTHOCUTD PE3YJIbTATHI ACSITEIHOCTH C MOCTABICHHBIMU LIETISIMU;



WCTIONB30BaTh TPH OCBOCHWH 3HAHWH TPHUEMBI JIOTHYECKOTO MBIIUICHUS — BBIACNATh XapaKTepHbIE NPU3HAKA TOHATHA W YCTaHABIWBATH WX
B3aMIMOCB$I3b, UCTIOIB30BATh COOTBETCTBYIONIHNE ITOHITHS A1 OOBSICHEHHUS OT/IENBbHBIX (DaKTOB W SBIICHHIA,

BEIOMpATh OCHOBAHUS M KPUTEPUH IS KiTacCH(hUKAIIMU BEIIECTB M XUMHUECKUX PEaKITHii;

YCTaHaBIUBATh MPUIUHHO-CIIE/ICTBEHHBIE CBSI3U MEXKIY N3y4aeMbIMU SIBJICHUAMU;

CTPOUTH JIOTHUECKUE pacCyXIeHUs (MHAYKTUBHBIC, NEAYKTUBHBIE, TI0 aHAJIOTHH), BBIABISATH 3aKOHOMEPHOCTHA M MPOTHBOPEYHS B PACCMATPHUBAEMBIX
SIBIICHUSIX, (DOPMYJIUPOBAThH BHIBOJBI M 3aKJIFOUCHUS;

MPUMEHSTh B TPOIECCEe MO3HAHUS, MCIOJIb3yeMble B XUMHH CHMBOJIMYECKHE (3HAKOBBIC) MOJEIH, MPeoOpa3OBbIBATh MOJEIBHBIC TPEACTABICHHS —
XMMUYECKUH 3HAK (CUMBOJI) BIIEMEHTa, XUMHUUeCcKast opMyJia, ypaBHEHHE XUMHUYECKON PEaKlMU — PU PELICHUH yYeOHBIX TTO3HABATEIBHBIX U MPAKTUIECKUX
3aaa4, IpUMCHATh Ha3BaHHBIC MOACJIIBHBIC IPCACTABICHUA IJIA BBIABJICHUA XaPAKTCPHBIX ITPU3HAKOB NU3YUYAaCMbIX BCIIECTB U XUMHUYCCKUX peaKHI/II\/'I.

2) 6a3oBbIe HCCJIE0BATEIbLCKHE IeiicTBUS:

BJIaACThL OCHOBAMHU METOAOB HAYYHOI'O IMO3HAHUA BEIIECTB U XUMUYCCKUX peaKHHﬁ;

(dhopMyIUpOBaTh MEAHM M 3a7adyd KMCCIACIOBAHMS, HCIOJIb30BaTh IOCTABJICHHBIE W CaMOCTOSATEIBHO C(OPMYIHPOBaHHBIC BOIPOCH B KaueCTBE
WHCTPYMEHTA ITO3HAHUS 1 OCHOBBI 17151 QOPMUPOBAHUS THUIIOTE3HI 110 MPOBEPKE MPABUIILHOCTH BBHICKa3bIBAEMBIX CY)KICHH;

BJIaACTh HaBBIKAMU CAMOCTOATCIIbHOI'O IJIAHUPOBAHUA U MMPOBCACHUA YUYCHUUCCKUX IKCIICPUMEHTOB, COBCPUHICHCTBOBATh YMCHUA HaGJ'IIOI[aTB 3a X0J0M
MpoIIecca, CaMOCTOSATEIBHO IPOTHO3MPOBATh €ro pe3yibTar, (OopMyIUpoOBaTh OOOOIICHHMS W BBIBOJbI OTHOCHTEILHO JIOCTOBEPHOCTH PE3yJIbTaTOB
HCCJICIOBAHMUS, COCTARJISITh 000CHOBAHHBIN OTYET O MPOJICIIAHHOM padoTe;

HpI/I06peTaTL OIIBIT y‘IGHH‘IGCKOﬁ HCCHGI[OB&TCJIBCKOﬁ u HpOCKTHOﬁ JACATCIIBHOCTH, IPOABJIATH CIOCOOHOCTH M TOTOBHOCTBE K CaMOCTOSATCIIbHOMY ITOUCKY
MCTOJIOB PCIICHHUA NPAKTUYCCKUX 3aJiad, IPUMCHCHUIO Pa3JINYHBIX METOJO0B ITO3HAHUA.

3) padorta ¢ undopmaumeii:

OpPHEHTHPOBATHCS B Pa3IMYHBIX HCTOYHWKAX HH(popManuu (HaydHO-TIOMYJISIpHAs JIMTEpaTypa XUMHYECKOTO COJep)KaHUs, CIPaBOYHBIC IMOCOOWS,
pecypcbl MHTepHeTa), aHaIM3UpOBaTh HH(MOPMALIMIO pPa3jIMYHBIX BHJOB M (OPM MPEACTABICHHS, KPUTHUYSCKHA OICHUBaThH €€ JOCTOBEPHOCTH U
HEIIPOTHUBOPCUYUBOCTD,

($hopMyJTMPOBaTh 3aIPOCHl U NMPUMEHITh Pa3jMYHbIe METOIBI IIPH MOKMCKE M OTOOpe MH(pOpMAIMK, HEOOXOAUMOM [UIsl BBIOJHEHHS Y4eOHBIX 3a1ad
ONPENCIIEHHOTO TUIIA;

HpI/IO6peTaTI) OIIBIT UCITOJIB30BAHUA I/IH(i)OpMaHI/IOHHO-KOMMYHI/IKaTI/IBHI)IX TEXHOJIOTHH U Pa3JIMYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITEIIbHO BRIOMPATH ONITUMAIIBHYIO (OPMY TIpEICTaBlIeHUs] HHPOpMAUU (CXEMBI, TPaQUKH, TUArPaMMBI, TAOJUIIbI, PUCYHKH U JPYTHUE);

WCTIONIb30BaTh HAYYHBIM SI3BIK B KA4eCTBE CPEJACTBA INMPH paboTe C XUMHUYECKON HH(pOpMammed: NpUMEHSATh MEXIpenMeTHble (pu3udeckue U
MaTEeMaTHYECKUE) 3HAKH U CUMBOJIBI, POPMYJIbI, a00peBUATYphl, HOMEHKIATYPY;

HCIIONIb30BaTh U MTPE0OPa30BBIBATH 3HAKOBO-CHMBOIIMYECKHUE CPEJICTBA HATIISTHOCTH.

OgiaieHHe YHUBEPCAJIBLHBIMI KOMMYHHKATHBHBIMY JT€HCTBUSIMU:

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOW TEMbl B XOJ€ JUAJIOTa W/WIW JUCKYCCHH, BHICKA3bIBaTh UCH, (DOPMYIUPOBATH CBOU MPEUIOKCHUS
OTHOCHTEJIHHO BBITIOJIHEHUS MPEIOKEHHON 3a1a4u;



BBICTYNIATh C IPE3CHTAlUUEH PE3yJNbTATOB IMO3HABATEIBHOU NEATEIBHOCTH, MOIYYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAMU IpHU
BBITIOJTHEHHH XMMHYECKOTO SKCIIEPHMEHTa, MPAKTHIEeCKOH pabOTHI MO HCCIEJOBAHUIO CBOWCTB HM3yYaeMBIX BEIIECTB, peaM3alnud y4eOHOTO MpOEKTa U
(hopMyTpPOBaTH BBIBOKI 110 PE3yNIbTaTaM MPOBEIEHHBIX HCCIIEIOBAHMNA ITyTEM COTJIACOBAHMS MO3UIIHNIA B X0Ze 00CYXIeH!s 1 00MeHa MHEHUSMHU.

OBiaageHue yHMBEPCAJIbHBIMH PeryiiTHBHBIMU JAelCTBUSIMU:

CaMOCTOATENBHO IUIAHUPOBATh M OCYIIECTBIISITh CBOK IIO3HABATEIBHYIO ACITEIBHOCTh, ONpEAess e€ Leld W 3a1add, KOHTPOJHPOBAaTh U MO MEpE
HEOOXOJJUMOCTH KOPPEKTHPOBATh TMpEiaracMblil aJrOpuTM JEHCTBUI NMpH BBIMNOJIHCHUM YYEOHBIX M HCCIICIOBATEIbCKUX 33Jad, BBIOMpaTh Hauboliee
3¢ (HEKTUBHBIN CITOCOO UX PEIICHUS C YYETOM MMOJIYUYCHUS HOBBIX 3HAHUH O BEIIECTBAX U XMMUYCCKUX PEAKIIMAX;

OCYIIECTBIISITH CAMOKOHTPOJIb CBOEH JESITEILHOCTH Ha OCHOBE CaMOAHAIN3a U CAMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMHUSD» OTPaxKaroT:

c(OPMHUPOBAHHOCTD MPECTABICHUH 0 XUMUYECKOH COCTaBIISIIONIEH eCTECTBEHHO-HAYYHOM KapTHHBI MUPa, PO XUMHUHU B TIO3HAHHU SIBJICHUH TPUPOJIBI,
B ()OPMHUPOBAHUH MBIIIICHUS U KYJIBTYpBl JIMYHOCTH, €€ (YHKIIMOHAIBHOW IPaMOTHOCTH, HEOOXOAMMOM /ISl PEIIeHUs] MPAKTHIECKHUX 3ajad U SKOJIOTHYECKH
000CHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/10POBBIO U IIPUPOAHON CPEIE;

BJIaJICHHE CHCTEMON XMMHYECKHUX 3HaHHWH, KOTOpas BKIIOYAET: OCHOBOIOJAraIoIIUe MOHATUS (XMMUYECKUI JIIEMEHT, aToOM, 3JIEKTpOHHast 000J0vKa
aToMma, MOJIEKyJIa, BAJICHTHOCTB, AIEKTPOOTPUIIATETIbHOCTh, XUMHUECKast CBSI3b, CTPYKTypHas opmysa (pa3BEpHYyTast U COKpalIEHHAas ), MOJIb, MOJISIpHAs Macca,
MOJISIPHBIA 00BEM, YIIIEpOTHBIN CKelleT, (PyHKIMOHANbHAS TPYIIa, pauKall, H30MEpHsl, ©30MEPbI, TOMOJIOTHUECKHH PsiJ, TOMOJIOTH, YTIEBOAOPOABI, KHCIOPO.
M a30TcoJepXkaliue COeTUHEHHS, MOHOMED, IOJIMMEpP, CTPYKTYpHOE 3BEHO, BBHICOKOMOJIEKYJISPHBIE COEIMHEHHA); TEOPHUH M 3aKOHBI (TEOpHsI CTPOEHUS
oprannueckux BemecTs A. M. ByTiepoBa, 3ak0oH coXxpaHEeHUs] MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUYECKHH S3bIK XUMHUH; MUPOBO33PEHUYECKHE 3HAHUS,
Jie)Kallue B OCHOBE NMOHMMAaHHS NMPUYMHHOCTH M CHCTEMHOCTH XMMUYECKUX SIBICHHH, (PaKTOIOTMYECKUE CBEICHHS O CBOWCTBAX, COCTaBe, MOIYyYCHHH U
0€3011acHOM HMCIIOJIb30BAHNH BKHEHWIIINX OPraHUYECKUX BEIECTB B OBITY U NPAKTHUECKON AESTEILHOCTH YEIOBEKa,;

c(OPMHUPOBAHHOCTb YMEHHI BBIABJISATH XapPaKTEPHbIE NIPU3HAKHU [TOHATHH, YCTaHABIMBATh X B3aMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MOHSTHS
MIPY ONMCAHNU COCTaBa, CTPOEHUS U MIPEBPAIIEHUI OPraHUYECKUX COEMHEHUN;

c(OPMHUPOBAHHOCTb YMEHHI HCIIONb30BATh XUMHUECKYIO CUMBOJIUKY JJISI COCTABJICHHUS! MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIEHHOMN)
(GbopMyn OpraHMYECKMX BEIIECTB M YPaBHEHMH XWMHUYECKHX PpEakIHi, M3rOTABIMBATH MOJENM MOJIEKYJl OPraHMYECKHX BELIECTB ISl WIUTIOCTPAlMK X
XUMUYECKOT0 U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHUPOBAHHOCTb YMEHHUH yCTAaHABIMBATH MPHUHAAJICKHOCTh M3YUYEHHBIX OPraHHYECKUX BEIIECTB IO MX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJlaccy/Tpymnine CoeIWHEHUH (YIJIEeBOIOPOIBI, KHUCIOPOJ H a30TCOAECp)KAINe COCIUHEHUS, BHICOKOMOJCKYJSIpHBIE COCOMHEHHS), aBaTb MM Ha3BaHUs MO
cucremarnueckoil HomeHknatype (IUPAC), a takke nmpuBOIUTH TPUBUANIbHBIE HA3BaHUS OTIACIBHBIX OPraHMYECKUX BEIIECTB (ITHIICH, MPOMUIIEH, alleTHIICH,



STUIIEHTIIUKOIb, TIUIEpUH, (eHon, (GopMaipaerui, aleraabIeril, MypaBbUHAs KHCIIOTa, YKCyCHas KHCIIOTa, OJIEMHOBAas KHCIOTa, CTEapHUHOBAsl KHCIIOTA,
TIII0K03a, (hPYKTO3a, Kpaxmall, [eJUTI0I03a, TIIHIINH);

c(hOpMUPOBAHHOCTH YMEHUS OMPEIENSITh BUIBl XHMUYECKON CBSI3U B OPTAaHUYECKUX COSAMHEHUAX (OIMHAPHBIC U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHS MPUMEHATH TOJOXKEHHS TEOPHH CTPOSHHS OpraHmdecknx BemecTB A. M. BbytmepoBa mns oObSCHEHHS 3aBHCHMOCTH
CBOMCTB BEIECTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAHECHHS MACCHI BEIICCTR;

c(hOpMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh COCTAaB, CTPOCHHUE, (PU3MYCCKUE M XMMUYCCKUE CBOWCTBA TUITMYHBIX IPEACTABUTENCH pa3IMYHBIX
KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, 3TWICH, IPOIWICH, alleTHIeH, OyTaaueH-1,3, MeTuiOoyTaaueH-1,3, OEH3051, METaHOJ, 3TAHOJI, STUICHIJIUKOJb,
DJIMLEPHUH, (EHON, aleTalbJIerul, MypaBbHHAs M YKCYCHas KHCIJIOTBI, DJIFOKO3a, KpaxMal, IIeJUI0JI03a, aMUHOYKCYCHas KHCIIOTa), WIIFOCTPUPOBATH
TCHETUYCCKYIO CBS3b MEXKIYy HUIMU YPaBHEHUSIMHM COOTBETCTBYIONIUX XUMHUYECKUX PEAKIUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh MCTOYHUKHU YTJIEBOJAOPOIHOIO ChIphs (HE(Th, MPUPOMAHBIA ra3, yroiib), CIOCOOBI MX TepepabOTKH U
MPaKTUYECKOE MPUMEHEHHUE MPOTYKTOB MEpepadboTKy;

c(hOpPMHUPOBAHHOCTh YMEHHI NIPOBOJIUTH BEIYMCICHHS IO XUMUYECKUM ypaBHEHHUSIM (Macchl, 00bEMa, KOJIMYECTBa UCXOIHOTO BEIIECTBA MIIM MPOIYKTa
PEaKIny 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO U3 UCXOIHBIX BEUISCTB UM MMPOYKTOB PEAKIIMH);

c(hOpMHUPOBAHHOCTh YMEHUH BJIaJIETh CHCTEMOW 3HAHUH 00 OCHOBHBIX METOaX HAYYHOT'O TIO3HAHMUS, UCTIOIb3yEMbIX B XUMUH NPH U3yYCHUH BELIECTB U
XUMHUYCECKUX sIBJICHUM (HAOII0ACHNE, H3MEPEHHUE, DKCIICPUMEHT, MOJICIIMPOBAHUE), UCIIOJIL30BaTh CUCTEMHbBIC XUMHUUCCKUE 3HAHUS IS IPUHATHS PEUICHUHA B
KOHKPETHBIX KH3HCHHBIX CUTYAIUsIX, CBI3aHHBIX C BEIICCTBAMH U UX IPUMCHCHHEM;

c(hOpMHUPOBAHHOCTh YMEHHUH COOJIFOIATh MIPAaBHJIa TIOJIb30BAHHUS XUMHUUSCKOH MOCY 101 M J1Ta00OPaTOPHBIM 000PYI0BaHUEM, a TAKXKE MTPpaBuiia 00paICHUS
C BEIIIECTBAMH B COOTBETCTBUH C UHCTPYKIIMSIMH IO BBITIOJHEHHIO JJAOOPATOPHBIX XUMHUYECKHUX OIBITOB;

c(hOpPMUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBINIOJHATH XUMHYECKHH SKCIEPUMEHT (IIPeBpaIlCHUs OPraHMYECKUX BEIIECTB NpPU HarpeBaHUH,
MOJIyUYEeHUE STHIIEHA U U3YyYCHHE €ro CBOWCTB, KAYCCTBEHHBIC PEAKIIMM OPTaHUYECKHMX BEILECTB, JACHATypalus OCJIIKOB IPU HArpPeBaHWH, IBETHBHIC PEAKIIMU
0€JIKOB) B COOTBETCTBUH C MPaBUIAMH TEXHUKH 0€30MaCHOCTH NPU OOPAIICHUHU C BEIIECTBAMU U JIAOOPATOPHBIM 000pPYIOBAaHHEM, MPEACTABIIATh PE3yJIbTaThl
XUMHUYECKOTO IKCIIEPUMEHTa B OPME 3alKCH YPaBHEHHUI COOTBETCTBYIOIIMX Peakiuii ¥ GOPMyIMPOBATh BBIBOBI HA OCHOBE 3THX PE3yJIbTAaTOB,;

c(hOpPMHUPOBAHHOCTh YMEHHI KPUTHUYECKHA aHAJIU3WPOBATh XUMHYECKYI0 HH(POPMAIMIO, MOJy4aeMyI0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
nHpopmarun, UHTEpHET 1 APYTUX);

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOaTh MPaBUjIa SKOJOTHYECKH 11€JIeCO00Pa3HOro MOBEACHHS B OBITY U TPYAOBOH JCSITEILHOCTH B IEIAX COXPAaHCHHS
CBOETO 3JI0POBBS U OKPYKAIOIIEH NMPUPOIHON CPEIbl, OCO3HABATh ONMACHOCTh BO3ICHCTBHSA HA KUBBIC OPraHU3MBI ONPENCIEHHBIX OPraHUYEeCKUX BEIIECTB,
nmoHuMast cMbich nokasarens [1JIK, moscHATh Ha mpuMepax criocoObl YMEHBIICHHS U TPEJ0TBPAIEHUS X BPEHOTO BO3JICHCTBUS HA OPraHU3M YeI0BEKa;

JUTSE OOYYArOIIUXCSI C OTPaHUYEHHBIMHA BO3MOYKHOCTSIMH 3/I0POBbSI: YMEHHE MPUMEHSTh 3HAHHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHHS BEIIECTB U
XUMUYCCKUX SIBICHHIM,

JUTSL CJICTIBIX M CIIA0OBUIAIINX O0YYAIONINXCS: YMEHHE UCTIOIh30BaTh PElbe(HO-TOUCUHYIO CUCTeMy o0o3HaueHwmid JI. Bpaiinst 1 3anucu XUMAYECKIX

¢dopmy.



11 KJIACC

[IpenMeTHBIE pe3ynbTaTHI OCBOCHUS Kypca «O01as 1 HeOpraHMYECKask XUMUSD) OTPAKAIOT:

c(hOpMUPOBAHHOCTh TPEACTABICHUNA: O XHMHYECKOW COCTABISIIOIIEH €CTeCTBEHHO-HAYYHON KapTHHBI MHpA, POIU XUMHH B TIO3HAHWW SIBICHUH
MPHUPOIBI, B (DOPMHUPOBAHWN MBIIUICHUS W KYJIBTYPHl JIMYHOCTH, €€ (DYHKIIMOHAIHHONH TPAMOTHOCTH, HEOOXOMUMOW I pelIeHHUs] MPAKTUYeCKUX 3a7ad U
9KOJIOTHYECKH 000CHOBaHHOT'O OTHOIIEHHSI K CBOEMY 3JI0POBBIO M IPUPOAHOM Cpeae;

BJIaJICHUE CHUCTEMON XMMHYECKUX 3HAaHHH, KOTOpas BKIIOYACT: OCHOBOIOJATAIOUIME MOHATHS (XUMHUYECKHI I3JIEMEHT, aroM, W30Tom, S-, P-, d-
3IIEKTPOHHBIE OPOUTAIIM aTOMOB, HOH, MOJIEKYJIA, MOJIb, MOJISIPHBIA 00BEM, BAIEHTHOCTD, 3JICKTPOOTPULIATENILHOCTD, CTENICHh OKHCIICHHUS, XUMHUYECKas CBS3b
(xoBasileHTHasl, MOHHAsI, METa/NIN4YecKasi, BOAOPOJHAs), KPUCTAJUIMYECKAsl PElIETKa, TUIMbl XMMHUYECKUX peakiuil, pacTBOp, 3JIEKTPOJIUTHI, HEIIEKTPOIUTHI,
AIIEKTPOJIUTHYECKAST TUCCOIMAIMS, OKHUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh XUMHUECKOW PEaKlh, XMMUYECKOe paBHOBECHE); TCOPUH M 3aKOHBI (TEOpHs
3IEKTPOJIUTUYECKON Aucconuanuu, nepuoandeckuil 3axod JI. M. MenneneeBa, 3aKOH COXPAaHEHMsI MAacChl BEIIECTB, 3aKOH COXPAHEHMsI U INPEBPAILLECHUS
SHEPrUM TpPHU XUMHYECKHX PEaKIHiIX), 3aKOHOMEPHOCTH, CHUMBOJMYECKHH S3BIK XMMHH, MHPOBO33pEHUECKHE 3HAHM, JieXKallue B OCHOBE IMOHHUMAHHUS
MPUYMHHOCTH U CUCTEMHOCTH XWMHYECKHX SBJICHHH, (AaKTOJIOTWYECKHE CBEJCHUS O CBOWCTBAaX, COCTAaBe, MOJYYCHWU W OE€30MAaCHOM HCIOJIB30BaHUH
Ba)XHEHIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOW ACSATEILHOCTH YeJIOBEKa;

c(OPMHPOBAHHOCTb YMEHHI BBISBJISITH XapaKTEPHbIC NPU3HAKHU MTOHATHUH, YCTaHABIMBATh X B3aHMMOCBS3b, UCIIOJIB30BATh COOTBETCTBYIOIIUE MTOHSTHS
NP OMHCAaHUN HEOPTaHMYECKHUX BEIIECTB U UX MPEBPAIICHUI;

c(OPMHUPOBAHHOCTb YMEHHH HCIOJIb30BaTh XMMHUYECKYI0 CHMBOJIMKY JUISI COCTaBJeHUs (OpPMyN BEIIECTB W YpaBHEHHH XUMHUYECKUX PEaKIHi,
cucremarnueckyro HomeHknatypy (IUPAC) u TpuBHasibHbIE Ha3BaHHUS OTACIbHBIX HEOPraHMYECKUX BeIIeCTB (yrapHbIM ra3, YrJIEKHCIBIH Ta3, aMMHUak,
raméHasi U3BECTbh, HeTaléHas U3BeCTh, INThEBAsA COJIA, IUPUT U IPYTHE);

c(OPMHPOBAHHOCTb YMEHHU ONpEAETSATh BAJICHTHOCTh M CTENEHb OKHCICHHS XUMHYECKHX DJIEMEHTOB B COCJAMHEHHSX PA3JUYHOIO COCTaBa, BHJ
XMMHYECKOM CBSA3M (KOBaJEHTHAs, MOHHAsA, METAINTHYECKas, BOJOPOIHA) B COEIMHEHHIX, TUIl KPUCTAIUTMYECKOM PErETKH KOHKPETHOTO BEIIeCcTBa (aTOMHasd,
MOJIEKYJISIpHAs, HOHHASI, METAJUTMYECKas ), XapaKTep CPelbl B BOAHBIX PACTBOPAX HEOPTAaHMUECKUX COCTUHEHH;

c(OPMHPOBAHHOCTh YMEHHUI YCTAHABIUBATH MIPHHAIICKHOCTh HEOPTAHIMUECKHIX BEIIECTB MO UX COCTaBY K OMPE/ICIEHHOMY KilacCy/TpyIIie COeMHEeHUI
(mpocThle BenecTBa — METAIUTBI U HEMETAIUTbI, OKCHJIBI, OCHOBAHUS, KHCIOTHI, aM(pOTEPHBIE THAPOKCHJIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHU PACKpBIBATh CMBICH repuoanveckoro 3akona J[. M. MenzeneeBa W JEMOHCTPUPOBATH €r0 CHUCTEMATHU3UPYIONIYIO,
OOBSICHUTETIbHYIO H IPOTHOCTHYECKYIO (DYHKIIUH;

c(OPMHUPOBAHHOCTb YMEHHMH XapaKTEpPHU30BaTh JJIEKTPOHHOE CTPOECHHE aTOMOB XMMHUYECKHX 3JeMeHTOB 1—4 mepuonos llepmommueckoll cHCTEMBI
xummudeckux anemeHToB J. . MenneneeBa, HCIIONB3ysl HOHSTHUS «S-, P-, -2JIEKTPOHHBIE OPOUTAIINY, «IHEPTETUIECKHE YPOBHUY», OOBICHATh 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMHYECKHX DJIEMEHTOB M HMX COCAVWHEHHMH MO MepuojaM M rpynmaMm l[leppoauueckoll CHUCTEMBI XUMHUYECKHX aneMeHToB [l .
Menpgeneena;

c(OPMHUPOBAHHOCTb YMEHHMH XapaKTepu3oBaTh (OMHMCHIBaTH) OOIMIME XUMHYECKHE CBOMCTBa HEOPraHMYECKUX BEIECTB PAa3IUYHBIX KJIAcCOB,
MOATBEP)KIAaTh CYLIECTBOBAHNWE TE€HETHMUYECKOW CBA3M MEXIy HEOPraHWYECKHMMH BEIIECTBAMU C IOMOINBIO YPAaBHEHUI COOTBETCTBYIOIIMX XWMHYECKHUX
peaxuuii;



c(hOpMUPOBAHHOCTh YMEHUS KIACCU(UITUPOBATh XUMHUYECKHE PEaKIWH IO Pa3TUYHBIM IpH3HaKaM (YHCITy W COCTaBy pPEarupyrollnX BEmIeCTB,
TEII0BOMY (P PEKTy peaKiiy, N3MEHEHHIO CTETICHEH OKMUCIICHUS IIEMEHTOB, 00pPaTUMOCTH PEaKIINH, YIaCTHIO KaTaIn3aTopa);

c(hOpMHUPOBAHHOCTF YMEHHU COCTaBISITh ypaBHEHHs peaKIHWi Pa3iMdHBIX THUIIOB, MOJHBIE W COKpAIIEHHBIE ypaBHEHHS peaKIuid HMOHHOTO OOMEHa,
YUHATHIBAs YCIOBUS, PU KOTOPBIX 3TH PEAKIMH UAYT IO KOHIIA;

c(hOpMHUPOBAHHOCTh YMEHHH MPOBOIWUTH PEAKIINH, MOATBEPKAAIONINE KAUYEeCTBEHHBIN COCTAB PA3NWYHBIX HEOPTaHWYECKHX BEIECTB, PAacllO3HABATh
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAX HEOPTaHUUECKHUX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHUH PaCKPHIBATH CYITHOCTh OKHUCINUTEIHLHO-BOCCTAHOBUTEIBHBIX PEAKIMH MOCPEICTBOM COCTABJICHHUS AIIEKTPOHHOTO OayaHca
3TUX PEaKINi;

c(hOpPMHUPOBAHHOCTh YMEHHI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHYECKOW PEaKIMU OT Pa3JInYHBIX (PaKTOPOB; XapaKTEp CMEIIECHUS XUMHYECKOTO
paBHOBECHS B 3aBUCHMOCTH OT BHEITHeTo Bo3AeiicTBus (mpunnui Jle [llaTtense);

c(hOpPMHUPOBAHHOCTh YMCHHI XapaKTePU30BaTh XMMUYCCKUE TIPOIICCCHI, JICXKAIUE B OCHOBE IIPOMBIIIICHHOTO MOTYYCHUS CEPHON KUCIIOTHI, aMMHaKa, a
TaKkxe CPOPMHUPOBAHHOCTH MPEACTABICHUN 00 OOIIUX HAYYHBIX MPUHIIMITAX W SKOJIOTHYECKUX MPOOIeMaxX XUMHUIECKOTO MTPOU3BOICTBA;

c(hOpPMUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIYUCICHUS C UCIOJIH30BAHUEM IOHATHS «MaccoBas JIOJS BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHHI
ra30B [PU XUMUYECKUX PEaKIHIX, MACChl BEIIECTBA WM 00BEMA ra3oB M0 U3BECTHOMY KOJIMYECTBY BEI[ECTBA, Macce WM 00BEMY OJJHOTO U3 yYacTBYIOIIUX B
peaKIMy BelecTB, TeIUIOBOro 3dekTa peakinu Ha OCHOBE 3aKOHOB COXPaHEHHSI MacChl BEIIECTB, IPEBPAIICHUS U COXPAHEHUS YHEPTHH;

c(OPMHPOBAHHOCTh YMEHHI COOIOIATh MPaBHJa MOJB30BAHUS XUMHUECKON TIOCYION U TabopaTOpHEIM 000pYy/I0BaHHEM, a TAKKE MpaBHIia OOpaIIeHHs
C BEIIIECTBAMH B COOTBETCTBUH C UHCTPYKIIMSIMHM IO BBITIOJHEHHIO JTA0OPATOPHBIX XUMHUUECKHUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHI TUIAHUPOBATH U BBIMTOJIHATH XUMHUECKUN 3KCIIEPUMEHT (Pa3jioKeHHUEe TIEPOKCHIA BOJOPO/ia B IPUCYTCTBUM KaTallu3aTopa,
OIIpeJieNieHHe CPeAbl PAaCTBOPOB BEHIECTB C MOMOIIBI0 YHHUBEPCAIBLHOTO WHAMKATOPA, BIHMSHUE PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOH peaKiivy,
peaKkiiu HOHHOTO O0OMEHA, KaueCTBEHHBIC PeaKIIMU Ha CyJb(aT-, KapOOHAT- U XJIOPH/I-AaHUOHBI, HA KATUOH aMMOHHMS, PEIICHUE SKCICPUMEHTAIILHBIX 3a7a4 110
TeMaM «MeTasuibl» u «HeMeTamibl») B COOTBETCTBHH C TIPaBHJIAMH TEXHUKH 0€30MAaCHOCTH NPU OOpallleH!H C BEIECTBAMH U JIa00PaTOPHBIM 000pYI0BaHHEM,
MIPEACTABISITh PE3YJIbTATHl XMMHYECKOTO IKCIIEPUMEHTA B (JopMe 3aIMCH YPaBHEHHUM COOTBETCTBYIONINX PEAKIIUi U (OPMYITHPOBATH BHIBOJIEI HA OCHOBE ITHX
pEe3yNbTaTOB;

c(hOpPMHUPOBAHHOCTh YMEHHI KPUTHUYECKHA aHAJIU3WPOBATh XUMHUYECKYI0 HH(MOPMAIMIO, MOJy4aeMyI0 M3 Pa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
KOMMYyHUKanwu, UHTepHET U IpyTHX);

c(hOpMUPOBAHHOCTh YMEHHI COOIIOIaTh TPaBUiIa IKOJIOTHIECKH I1eJIeCO00pa3HOro MOBECHHS B OBITY U TPYAOBOH AESITEILHOCTH B IEISIX COXPAaHCHHS
CBOETO 3/I0POBbSI U OKPY>KAIOIIEH MPUPOJHON Cpefbl, 0CO3HABATh OMACHOCTH BO3JCHCTBUS HA KUBbIE OPTaHU3MBI OMpPENEIEHHBIX BELIECTB, TOHUMAsl CMBICI
nokazarens [1JIK, mosicHsITh Ha mpuMepax crocoObl YMEHBIIICHHS U TIPEA0TBPAIEHHS UX BPEIHOTO BO3ICHCTBUS Ha OpTraHU3M YEIOBEKa;

JUTSE OOYYArOIIUXCSI C OTPaHUYEHHBIMHA BO3MOXKHOCTSIMH 3/I0POBbSI: YMEHHE MPUMEHSTh 3HAHHUSI 00 OCHOBHBIX JIOCTYITHBIX METOaX MO3HAHHS BEIIECTB U
XUMHYECKUX SIBIICHUH;,

JUTSL CJICTIBIX M CIIA0OBUIAIINX OOYUYAIONIMXCS: YMEHHE UCIIOIh30BaTh PElbe(hHO-TOUCUHYIO CUCTeMy o0o3HaueHwmid JI. Bpaiinst 1 3anucu XUMAYECKIX

¢dopmy.



TEMATUYECKOE IIVNIAHUPOBAHUE

10 KJIACC
KosnyecTBouyacon JIeKTPOHHBbIE
Ne HaumenoBaHnuepasae/ioB u (ndp )
ungposbie
n/m  TeMIpPOrpamMMbl Bcero Koutpoabublepaborsl  I[IpakTnueckuepadoTsl P
o0pa3oBaTe/bHbIEpPeCypPChI

Pa3nen 1.Teoperudyeckue 0CHOBbI OPraHN4eCKOM XUMUM
[TpenmMeT opraHn4ecKo XUMUH.

1.1 Teopust cTpOCHUST OPraHUICCKUX 3 1 https://resh.edu.ru/
coenuHenuit A. M. byrneposa

Hroronopaszneny 3

Paznes 2.Yriaesogopoanbt
IIpenenbHBICYTIEBOAOPOIBI —

2.1 pedl yr AOPOA 2 https://resh.edu.ru/
AJIKaHbI
HenpenenbHble yriaeBoaopoabl:

2.2 pedl yr HOPOL 6 1 https://resh.edu.ru/
AJIKEHBI, AJIKAINCHBI, AJTKUHBI

2.3 ApOoMaTn4eCKUEYTIIEBOAOPOIBI 2 https://resh.edu.ru/
IIpupogHbie HCTOYHUKH

2.4 PHpOL 3 1 https://resh.edu.ru/
YTJIEBOJIOPOJOB M UX TIepepadoTKa

Hroronopazneny 13

Paszgea 3. KucaopoacoaepskamueopranniecKkuecoe1uHeHust

3.1 Cnuptsl. @enon 3 https://resh.edu.ru/
Anpneruasl. Kap6oHOBBIE

3.2 AT P 7 1 https://resh.edu.ru/
KUCTO0ThI. ClI0KHbBIE 3PUPHI

3.3 VriaeBoasl 3 https://resh.edu.ru/



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/

Hroronopazneny

Pa3znen 4.A30TcoaepkanueoprannyecknecoeIMHeHu st

13

41 AMUHBI. AMUHOKUCIIOTHL. benkn 3 ‘ https://resh.edu.ru/
Hroromnopazaery 3
Pa3nen S.BeicokoMoOJIeKy I pHbIECOeIMHEHUSA

5.1 ‘ [Tnactmaccer. Kayuyku. Bonokna 2 ‘ https://resh.edu.ru/
Hroronopazneny 2
OBLIEE KOJIMYECTBO YACOB I1O0 34

[MTPOI'PAMME



https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

KoanuectBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM ungposbie
Ne ni/m P Kourpoububie IIpakTuyeckue (uubp )
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nen 1.TeopeTniecKkueoCHOBHIXUMHH
Crtpoenue atoMoB. [lepuonuyeckuii 3aKoH
1.1 u [lepuonanueckas cuCTeMa XUMUYSCKUX 3 https://resh.edu.ru/
anemenToB /1. 1. Menaeneena
19 Crpoenue BemecTBa. MHOroo0Opasue 4 https://resh.edu.ru/
' BEILIECTB
1.3 XUMUYECKHE peakluu 6 1 1 https://resh.edu.ru/
Hroro no pazgeny 13
Pa3nen 2.Heopranuyeckasixumus
21 MeTamis 6 1 https://resh.edu.ru/
29 HeMeTamnisl 9 1 1 https://resh.edu.ru/
53 CBs13b HEOPraHMYECKUX U OPTAHNYECKUX ) https://resh.edu.ru/
' BEILIECTB
Hroro no pazgeny 17
Paznea 3. Xumus u :Ku3Hb
3.1 XuMus ¥ )KU3Hb 4 https://resh.edu.ru/

Hroro nopazaeny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3



https://resh.edu.ru/
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https://resh.edu.ru/
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KosnyecTBO 4acoB DJIeKTPOHHbIE
°
Jl:;-n Temaypoka Beero Kontposbubie IIpakTuueckue i[:;:enuﬂ 22;()1;221;];:(3“1,;151‘3
padoThI padoThI pecypeni

1 Bxoanast KOHTpoJIbHAs padoTa. 1 1
IIpenmert oprannyeckoit

2 X, Teopist CTpoetits . 1 https://resh.edu.ru/
OpPraHUYECKUX COeAUHEHUN A. M.
bytnepoBa, e€ 0oCHOBHBIE MOJIOKEHUS
[IpencraBnenue o kiaccupuKanuu
OpraHMYECKUX BEIIECTB.

3 Homenknarypa (cucrematuyeckas) u 1 https://resh.edu.ru/
TPUBHUAJIbHBIE Ha3BaHUS OPTaHUYECKUX
BELIECCTB

4 AJIKaHBL COCTaBVH CTPOCHHE, 1 https://resh.edu.ru/
TOMOJIOTUYECKHH Pl

5 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 https://resh.edu.ru/

6 OTUIIEH U IPONUIIEH — MPOCTeHIIne 1 https://resh.edu.ru/
MPEICTABUTENH AJIKEHOB
[TpakTuueckast pabora Ne 1.

7 «ITony4yeHnue >TUIEHA U U3YYECHHE €TO 1 1 https://content.edsoo.ru/lab/
CBOMCTB»
Ankanuensl. byranuen-1,3 u

8 MetunoyraaueH-1,3. [lonydaenue 1 https://resh.edu.ru/
CHUHTETHUYECKOTO KayuyKa ¥ pe3UHbI



https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://resh.edu.ru/
https://content.edsoo.ru/lab/
https://resh.edu.ru/

AJIKHUHBI: COCTaB U OCOOEHHOCTH
CTPOCHHUSI, TOMOJIOTUYECKHH PSI.
AleTuIeH — NpOoCTeUIIHIA
MIPEACTABUTENh AIKHHOB

https://resh.edu.ru/

10

ApeHbl: 6EH30J1 U TOTYOII.
TOKCUYHOCTH apEHOB

https://resh.edu.ru/

11

12

13

I'eneTnyeckas cBs3b YrieBoaoponos,
MMpUHAJIC)KAIINX K Pa3JIMYHbIM
Ki1accaM

[TpupoaHbIC HCTOYHUKH
YIJIEBOAOPOAOB: IPUPOIHBIN ra3 u
MOMYTHBIE HEPTIHBIC Ta3bl/
[TpupoaHbIC HCTOYHUKH
YIIeBOIOPOAOB: He(DTh U MPOAYKTHI €€
nepepadoTKu/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

14

KontponbHas padoTa no pasneny
«YrneBogopoipl"

15

16

Hpel[eJ'ILHLIC OAHOATOMHBIC CTIMPTHI:
METAHOJI 1 5TAaHOJI. BOJlOpOI[HaSI CBA3b

MHoroaToMHEIE CIIUPTHI:
STUJICHTJIMKOJIb U TJIMLHCPHUH

https://resh.edu.ru/

https://resh.edu.ru/

17

DeHOII: CTPOEHUE MOJIEKYJIBI,
buznyeckue 1 XuMHUYEeCKHe CBONCTBA,
IIPUMEHEHNE

https://resh.edu.ru/

18

19

Anpneruasl: GopmManbaeTuI u
aretanabaernn. AneTod
OnHOOCHOBHBIE NPEEIbHBIE
KapOOHOBBIC KUCTIOTHI: MypaBbUHAS U

https://resh.edu.ru/

https://resh.edu.ru/
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yKCycHast

Brraucnenus no YpaBHCHHIO

20 XUMHYECKOU peaKkuu

21 Merait 1 oTait — npocteifuie https://resh.edu.ru/
NPEICTaBUTEIN AJIKAHOB
[IpakTuueckas padora Ne 2.

22 «CBo¥icTBa pacTBOpa YKCYyCHOU https://content.edsoo.ru/lab/
KHCJIOTBD»
CreapuHOBas U OJICMHOBAs KUCIIOTHI,

23 KaK MPEJCTABUTEIN BBICIITUX https://resh.edu.ru/
KapOOHOBBIX KUCIIOT

24 MBpL1a Kak coiiu BBICI.HI/Ii( KapOOHOBBIX httos://resh.edu.ru/
KHCJIOT, UX MOIOIIIee JIeHCTBHE
CrnoxxHbIe 3(DUPBI KaK MPOU3BOTHBIE

25 KapOOHOBBIX KUCIOT. I'uaponu3 https://resh.edu.ru/
CIIOKHBIX 2PUPOB

26 KUPEL: THAPOIHS, NPHMEHEHHE, https://resh.edu.ru/
Ouosoruueckas poJib KUpPOB
VYrneBoabl: cocTaB, KilacCUpUKaIs.

27 Baxkneiimue npencraBuTeNu: https://resh.edu.ru/
TIII0K033, PPYKTO3a, caxaposa

28 Kpaxmar it nentiozosa ax https://resh.edu.ru/
MPUPOJIHBIE TTOJIUMEPHI
O06o0meHue 1Mo pazaeny

29 «Kucnopozacoaepxkaniue
OpTaHHYECKUE COCTUHEHUS

30 AMUHBI: METUJIAMUH U aHWIUH https://resh.edu.ru/

31 AMUHOKHCIIOTHI Kak aM(pOTEpHbIC https://resh.edu.ru/
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OpTraHU4Y€CKUC COCANMHCHUA , UX
OMOJIOTMYECKOE 3HAUYEHHE. HeHTI/II[BI.

32 [IpomesxyTouHas arTecTanus. 1
33 benkcn Kax HPHPOAHBIC 1 https://resh.edu.ru/
BBICOKOMOJIEKYJISIPHBIE CO€IMHEHUS.
OcHOBHBIE TIOHATHS U METOJIbI CUHTE3A
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUMU. 1 https://resh.edu.ru/
[TnacTMaccel, Kay4yku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOT'PAMME



https://resh.edu.ru/
https://resh.edu.ru/

11 KJIACC

Ne

n/

Temaypoxka

[Tepuonuueckuii 3aKOH U
[Tepuonuueckas cuctema
XUMHYECKHUX

3JIEMEHTOB. XUMHYECKHUH
3JIEMEHT. ATOM.
DneKTpoHHas
KOH(UTYypalys aToMOB

KoanuecTBo yacoB

KonTpoabu

Bcero
ble padoThI

IIpakTuyeckue
padoTsI

DJIeKTpOHHBIE HU(POBBIE
Jdara uzyyenus
o0pa3oBaTelibHbIe pecypchl

https://resh.edu.ru/

BxonHas KoHTposbHASA
pabora.

3aKOHOMEPHOCTH
U3MEHEHHUs CBOMCTB
XUMHUYECKUX JIEMEHTOB U
UX COECIMHEHMH 110
rpynmnaM U nepuojam.
3Ha4YeHHE NEPUOINIECKOTO
3aKOHA U CHUCTEMBbI
XUMHUYECKHX 3JIEMEHTOB
J.1. MeHneneeBa B
Pa3BUTHUU HAyKH

https://resh.edu.ru/

CtpoeHue BelecTna.
XnMuyeckasl CBA3b, €€
BUABI, MCXaHU3MBbI
o0pa3oBaHMs KOBAJIECHTHOU

https://resh.edu.ru/
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https://resh.edu.ru/
https://resh.edu.ru/

cBs13u. BonopoaHascBsasb

BanenTtHocTs.
DNeKTPOOTPULIATETLHOCTb.
CreneHb OKUCIICHHUS.
BemectBa MoneKyIsspHOTO
¥ HEMOJIEKYIIIPHOTO
CTpOCHHS

https://resh.edu.ru/

[TonsTHE O IMCTIEPCHBIX
cucteMmax. VIcTuHHEIC 1
KOJUJTOUJIHBIE PACTBOPBI.
MaccoBas 10J1s BEIleCcTBa B
pacTBope

https://resh.edu.ru/

Knaccudukanus u
HOMEHKJIaTypa
HGOpFaHI/I‘IGCKI/IX
coenuHeHMH. ['eHeTHUCCKAS
CBA3b HEOPTaHUYECKUX
BEILIECTB, Pa3IUYHBIX
KJ1acCOB

https://resh.edu.ru/

Knaccudukanms
XMMHYECKUX PEAKIUH B
HEOPraHUYECKOU U
OPraHU4YeCKOM XUMHH.
3aKOH COXpaHEHHUs MaCChl
BEILIECTB; 3aKOH
COXpAHEHUS U
MPEBPAILECHUS SHEPTUU TTPU
XUMHYECKUX PEAKIUAX

https://resh.edu.ru/
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CKopocCTb peakiui.
OOpaTuMbIe peaKIHH.
XUMHYecKoe paBHOBECHE

https://resh.edu.ru/

10

[TpakTuyeckast padora Ne 1.
«BnusiHue pa3an4HbIX
(hakTOpOB HA CKOPOCTH
XMMHUYECKON PEaKInm»

https://resh.edu.ru/

11

DNeKTpoNIUTHYECKast
nucconuanusd. Ilogarue o
BOJIOPOJTHOM ITOKa3arTese
(pH) pactBopa. Peakiuun
HOHHOI'0 0OMeHa.
I'uapoan3 opraHMYecKux
HEOPTaHMYECKUX BEIIECTB

https://resh.edu.ru/

12

OxucaUTENbHO-
BOCCTaHOBHTEIILHBIC
peakuuu. [Tonstue 06
ANEKTPOJIM3E PACIIABOB
pacTBOpPOB CONEH

https://resh.edu.ru/

13

KonTponbHas padota no
pazaeny «TeopeTnueckue
OCHOBBI XUMHUM

https://resh.edu.ru/

14

MerTabl, UX MOJ0XKECHHUE B
[Iepnonnueckoii cucreme
XAUMHUYECKHX dJIeMEHTOB /I,
. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aToMoB. O0mHe
¢u3nveckre CBOUCTBA

https://resh.edu.ru/
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METAJlJIOB

15

16

17

18

CI1aBBI METAJIJIOB.
DNEKTPOXUMUYECKUN P
HaIIpsKEHUN METaJUIOB

XUMHYECKHE CBOMCTBA
BOKHEHIIINX METAJIJIOB
(HaTpWMiA, KA, KAJTBIHH,
Mar"ui, ajJroMUHUIN) U UX
COCIMHCHUI

XUMHYECKHE CBOMCTBA
XpoMa, MEJIU ¥ X
COETUHEHUN
XUMHYECKHE CBOMCTBA
IIMHKA, JKejie3a U UX
COECTMHEHUI

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

19

[IpakTuueckas padorta Ne 2.
"Pemenue
SKCIEPUMEHTAIIbHBIX 3a7a4
1o TeMe «MeTautbi»"

https://resh.edu.ru/

20

Hemeramnbl, nx monoxeHne
B [Iepnoanueckoii cucreme
XUMHYECKHX dJIeMEHTORB /I,
N. MenneneeBa u
0COOEHHOCTH CTPOCHUS
aTOMOB

https://resh.edu.ru/

21

®du3nYecKre CBOMCTBA
HEMETAJIOB. AJUIOTPONUs
HEMETAIJIOB (Ha mpuMepe
KHCIIOpo/a, cepsl, hocdopa

https://resh.edu.ru/
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U yriepoja)

22

23

24

XUMHYECKHAE CBOMCTBA
raJIore€HOB, CEPhI U UX
COCTMHEHUN

XHUMHYeCKHe CBOMCTBA
azoTta, ¢pocodpa u ux
COETUHEHUN

XHUMHAYECKHE CBOIICTBA
yriaepoaa, KpeMHUS U X
COETUHEHUN

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

25

[IpuMeHeHne BaKHEUIINX
HEMETAJIJIOB U UX
COETUHEHUN

https://resh.edu.ru/

26

O06001menue u
cHCTEMaTH3aInsI 3HaHUH 110
TeMme «HemeTamisny.
Breraucnenus 1o
YpaBHEHUSIM XUMUYECKUX
peakuuii u
TEPMOXHUMHUYECKUE PACUETHI

https://resh.edu.ru/

27

[IpakTuueckas padora Ne 3.
«Pemrenne
AKCIIEPUMEHTANBHBIX 33724
o Teme "HemeTamier"y

https://resh.edu.ru/

28

KonTponbhas pabota no
TeMaM «MeTaIbl» 1
«HemeTtamie

https://resh.edu.ru/

29

Heopranuueckue u

https://resh.edu.ru/
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OpraHUYEeCKUE KUCIIOTHI.
Heoprannueckue u
OpraHUYEeCKHUEe OCHOBAHUS

30

AmporepHbie
HEOPTraHUYeCKue u
OpPTraHUYeCKUE COCTUHECHHS.
['enetnyeckas cBs3b
HEOPraHUYeCKUX U
OpPraHMYECKUX BEIIECTB

https://resh.edu.ru/

31

[Ipomexxyrounas
aTTecTanus

https://resh.edu.ru/

32

33

34

Pomnp xumun B
oOecreyeHnu
JKOJIOTUYECKOMH,
JHEPreTUYECKON U
MHIIEBON OE30ITaCHOCTH,
Pa3BUTHUU MEIUIIMHBI

[Ipencrasnenus: 06 oOMUX
HayYHbIX IPUHIUIAX
MPOMBIIIIEHHOTO
MOJTyYEeHHUs] BXKHEHIIINX
BELIECTB

YenoBek B MUpe BEUIECTB U

MaTCpI/IaJ'IOBXI/IMI/I}I n
3J0POBBEC YCIOBCKA

https://resh.edu.ru/

https://resh.edu.ru/

https://resh.edu.ru/

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME

34
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» Xumus, 10 xknace/ Kysnenora H.E., I'apa H.H., JIEskun A.H.; mox penakuueit npodeccopa Kapioroit A.A., AKITmoHEpHOE
obmectBo «M3natenbetBo «IIpocBenienne»
» Xumus, 11 xknacc/ Ky3nenosa H.E., JIéskun A.H., [llatamoB M.A., AkiinonepHoe o01iecTBo «M3aaTenscTBO

«ITpocsenieHue»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

HaconoBa A.E. Xumus B Tabimmmax. 8—11 kiaccel. CripaBodHoe mocodue

Hcrounuk: https://rosuchebnik.ru/material/khimiya-pourochnye-razrabotki-10-klass-bazovyy-uroven-metodicheskoe-po/

MNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU HUHTEPHET
https://resh.edu.ru/

https://edsoo.ru.






