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IHHOACHUTEJIBHASA 3AIIMCKA

[IporpamMma mo XMMHH Ha ypOBHE CpeaHero odmiero oOpa3oBaHHs pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO6 obpazoBanuu B Poccuiickoit deneparmmy,
TpeOOBaHMIl K pe3yJbTaTaM OCBOEHHUs (penepaibHOM 00pa3oBaTEIbHON MPOTrpamMMBbl CPEIHEr0 OOIIETo
oOpazoBanust (POII COO), mpexncraBiaeHHbIX B DenepajbHOM TOCYJApPCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom Konmenmuu mnpemnogaBanus ydeOHOTO TmpeaMeTa «XHMHS» B
oOpa3oBaTenpHBIX opraHuzanusax Poccuiickoit ®@enepaiuy, pealus3yloluX OCHOBHbIE 00pa30BaTeIbHbIE
IIPOrpamMMBbl, 1 OCHOBHBIX MOJ0KeHHH «CTpaTernu pa3BuTus BocnuTaHus B Poccuiickont denepanum Ha
nepuon 10 2025 rogay (Pacnopsixenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).
OcHOBY NOAX0J0B K pa3pabOTKe MPOrpamMMbl 0 XUMHUH, K ONPEAEICHUIO 00LIel cTpaternu o0ydeHus,
BOCIIMTAHUS U Pa3BUTHUSl 00ydYarOIIUXCs cpeAcTBaMH yyeOHoro npeameta «Xumus» ais 10-11 kmaccon
Ha 0a30BOM ypOBHE COCTaBMJIM KOHLenTyanbHble nosoxkeHuss ®PI'OC COO o B3auMoo0ycI0BICHHOCTH
nene, conepxaHus, pe3ybTaToB 00yueHHs U TpeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.
Xummuueckoe o0pazoBaHue, MOTyYaeMOe BBIITYCKHUKaMU 0011e00pa3oBaTeIbHON OpraHn3alliy, sIBIISETCS
HEOThEMJIEMOI 4acThi0 UX 00pa3oBaHHOCTH. OHO CHYXKUT 3aBEpIIAIOIIMM HTAllOM peaTU3aluu Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpOBHE KJIIOYEBBIX ILIEHHOCTEH, MPHUCYLIMX LEIOCTHOW CcHUcTeEME
XMMHUYECKOTO 00pa3oBaHus. OTHU ILIEHHOCTHU KacaroTCsl MO3HAHMs 3aKOHOB IPHUPOJbI, (OPMUPOBAHUS
MHUPOBO33pEHUs. M OOLIeH KyJbTyphbl YEJIOBEKA, a TaKKe 3KOJIOIMYECKHM OOOCHOBAHHOI'O OTHOLIEHHS K
CBOEMY 3JI0POBBI0 M MpPHUPOAHOI cpene. Peanusyercs xumudeckoe oOpa3zoBaHHe OOyYarOIIMXCS Ha
YPOBHE CpeIHEero oOmero oOpa3oBaHMs CpEICTBAMU YUEeOHOTO NpeaMeTa «XUMHs», COAEp)KaHUEe U
HOCTPOEHHE KOTOPOIo OIpeJesieHbl B MPOrpaMMe MO XMMHUHU C Y4ETOM CHEIM(PUKM HAyKHM XUMHH, €€
3HA4YEHHUs B MIO3HAHUU MPHUPOJIBI U B MATEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE C yYETOM OOIIMX Ieel u
NPUHIMIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CpeiHero oOriero obpa3oBaHUs B
Poccuiickoit ®enepanumn.
XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAayK UTPAeT 0COOYIO POJIb B COBPEMEHHOM IIMBUIIN3ALINH, B
CO3JJaHUM HOBOM 0as3pl MarepuaibHOM KynbTyphl. OHa BHOCHUT CBOM BKJIaag B (opmMupoBaHHE
palMOHAIBHOIO HAYYHOTO MBIIUICHHS, B CO3JJaHUE IIEIOCTHOTO MPEJCTaBICHUs 00 OKpY’KaloleM MUupe
KaKk O €IMHCTBE MNPHUPOJBl U 4YeJIoBeKa, KOTopoe (OopMHUpPYyeTcs B XMMHUU Ha OCHOBE IOHUMAaHMS
BEIIECTBEHHOT'O COCTaBa OKPYXKAIOIEro MUpPa, OCO3HAHUS B3aUMOCBS3HM MEXIY CTPOSHHEM BEIIECTB, UX
CBOWCTBaMH U BO3MOXXHBIMH 00JaCTIMHU PUMEHEHHUS.
TecHO B3aMMOZEMCTBYS C APYTMMH E€CTECTBEHHBIMH HayKaMM, XMMMs cTaja HEOTHEMJIEMOM YacTbIO
MHUPOBOI KYJIbTYPbl, HEOOXOJUMBIM YCIIOBUEM YCHEIIHOTO TPYyJa M >KM3HHM Ka)KJOro 4jieHa OOILecTBa.
CoBpemMeHHass XMMMsI KaK HayKa CO3MJaTellbHasg, KaKk HayKa BBICOKMX TEXHOJIOTMH HalpaBjeHa Ha
peleHye ria00anbHbIX MPOOJIEM yCTOMUMBOIO pPa3BUTHUS YEJIOBEYECTBA — CBHIPHEBOM, 3HEPreTHUYECKOH,
MUTIEBOH, YKOJIOTHUECKOU 0€30MMaCHOCTH U OXPaHBI 3JI0POBBSI.
B cootBercTBUM ¢ OOIMMM LENSIMU M HPUHIUIIAMU CpPEAHEro oOlero oOpa3oBaHUS COAEp)KaHUE
npeamera «Xumus» (10—11 xinaccsl, 6a30BbI YPOBEHb U3yUSHHS) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYTTYPHYIO MOATOTOBKY OOYYarOIIUXCs, HEOOXOJUMYIO UM IS BBIPAOOTKH MHPOBO33PEHUECKUX
OpPUEHTUPOB, YCIEIIHOTO BKIIOYEHHS B >KU3Hb COLIMYyMa, MPOAOJDKEHHS OOpa3oBaHMs B pa3IMYHBIX
00JacTsX, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMUEH.
CocraBnsiromiuMu npeaMera «XuMush» BIs0TCA 0a30Bble Kypchl — «Opranndeckas Xumush» u «OO0mas u
HEOpraHu4yecKkasi XMMHsA», OCHOBHBIM KOMIIOHEHTOM COJEp’KaHHs KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOi
HayKH: CHCT€Ma 3HAHUW 10 HEOPraHW4ecKOoW XUMHUH (C BKJIIOYEHHWEM 3HaHUN U3 0OLed XUMHUH) U
opraHudeckoi xumuu. @opMHUpOBaHUE TaHHON CHUCTEMBbl 3HaHUI MPU U3yYEHUHU IpeaMeTa o0ecreynBaeT
BO3MOXHOCTb PACCMOTPEHHUsI BCEr0 MHOIooOpa3usl BEIIECTB Ha OCHOBE OOIIMX MOHATHH, 3aKOHOB M
TEOPUM XUMHUH.



Ctpykrypa conmepkanusi KypcoB — «Opranudeckas xumusi» u «OOIas ¥ HeOpraHUYeCKass XUMHUSDY
chopMUpOBaHa B TpOrpaMMe IO XMMHH Ha OCHOBE CHCTEMHOTO TOJXOJa K HM3YYCHHIO Y4eOHOTO
MaTepuansa W OOyCJOBIIEHA HMCTOPUYCCKH OOOCHOBAaHHBIM pAa3BUTHEM 3HAHUH Ha ONpeAeIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYeCKOW XMMHH BEIIECTBA PAacCMATPUBAIOTCS Ha YPOBHE
KJIACCHYECKON TCOPHM CTPOCHUS OPraHUYECKHX COCIWHEHHH, a TakKe Ha YPOBHE CTEPCOXUMHUCCKHUX U
SNEKTPOHHBIX TPECTaBICHUN O CTpoeHHM BemiecTB. CBeleHHs 00 M3ydaeMbIX B Kypce BellecTBax
JIAFOTCS B Pa3BUTHU — OT YIJICBOJOPOIOB JIO CIIOKHBIX OMOJIOTHYECKU aKTHBHBIX COCTUHEHUH. B kypce
OPraHMYECKOM XHMMHU TONy4aloT pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHMs NIEPBOHAYANILHBIC TPEJCTABICHUS O XUMHUYECKON CBSI3U, KIacCHU(PHUKAIMOHHBIX MPU3HAKAX
BEIIIECTB, 3aBUCHMOCTH CBOWMCTB BEIIECTB OT UX CTPOCHUS, O XHMUYCCKOW PEaKIIHH.

[To HOBBIM YTJIOM 3pEHHSI B MPEAMETE « XUMUsD» 0a30BOTO YPOBHS paccMaTPUBACTCS M3YYCHHBIN Ha
YPOBHE OCHOBHOTO OOIIIET0 0Opa30BaHUS TEOPETHYECKUN MaTepual M (DAKTOJIOTHUYECKHE CBEACHHS O
BEIIECTBAX W XMMHYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHudeckas XUMUsD)
00yJaromuMcsl TIPEIOCTABISACTCS BO3MOXHOCTh OCO3HATh 3HAYCHHE MEPUOJUYECKOr0 3aKOHA C
OOIIETEOPETUIECKMX M METOJOJIOTMYSCKMX TIO3MIMH, TIIyOXe IOHATh HWCTOPUYECKOE HM3MCHEHUE
GYHKIHI 5TOT0 3aKOHA — OT 0000IIAIOIIeH 10 0OBICHSIONIEH U MPOTHO3ZUPYIOLIEH.

Enunas cuctema 3HaHMI 0 BaXKHEHUIITUX BEIIECTBAX, UX COCTAaBE, CTPOSHUM, CBOMCTBAX U MPUMEHEHUH,
a TaKXKe O XMMHUYECKUX PEAKIIHSIX, UX CYITHOCTH M 3aKOHOMEPHOCTSIX MPOTEKAHMSI IOTIOTHIETCS B Kypcax
10 u 11 kyaccoB ayIeMEHTaMH COJEP>KaHUSI, UMEIOIIUMH KYJIbTYpOJIOTHYECKUNA U MPUKIIATHON XapakTep.
OTH 3HAHHS CIIOCOOCTBYIOT TIOHUMAHHUIO B3aMMOCBSI3M XMMUU C APYTUMH HayKaMH, PACKPBIBAIOT €€ POJIb
B IO3HABATEIHPHONW M TMPAKTUYCCKOW JCATEITLHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBKEHHUS K
NpOIIECCy TBOPYECTBA B OOJIACTH TEOPUU U MPAKTHUYECKUX MPUIIOKECHUH XUMHUH, TIOMOTAIOT BBITYCKHUKY
OPUCHTUPOBAThCS B OOIICCTBEHHO M JIMYHOCTHO 3HAYMMBIX MpOOJieMax, CBSA3aHHBIX C XHMHEH,
KPUTHUYECKH OCMBICIHBATh HMHMOOPMAIMIO W TPUMEHATH €€ [ TOMOJHEHUS 3HAHWH, pelleHus
MHTEIUICKTYaTbHBIX M SKCIIEPUMEHTATBHBIX HCCIEI0BATENbCKUX 3a/ad. B 1enoM conepkanue ydeOHOTO
npeaMeTa «XUMESD JTaHHOTO YPOBHS M3YYCHHS] OPUEHTHPOBAHO Ha (DOPMHUPOBAHHE Yy OOYYAIOIIMXCS
MHUPOBO33PEHYCCKONM OCHOBHI JIJIsl IOHUMaHUS (PMIOCO(PCKUX UICH, TAaKUX KaK: MaTepUaIbHOE €IHMHCTBO
HEOPraHWYECKOTO M OPraHWYeCKOro MHpPa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB HMX COCTAaBOM H
CTPOCHHEM, TI03HABACMOCTh TPUPOIHBIX SBICHUH IMyTEM JKCIEPUMEHTA M PEHICHHS MPOTHBOPCUHI
MEXJy HOBBIMH (PAaKTaMHU M TCOPETUYECKUMH IPEINOChUIKAMH, OCO3HAHHUE POJU XMMHUU B PEIICHUU
9KOJIOTUYECKUX TPoOiIeM, a Takke MpolieM cOSpeKEeHUsT dHEPTETUYECKUX PECYpPCOB, CHIPbS, CO3JIaHMUSI
HOBBIX TEXHOJIOTUH ¥ MaTEPHAJIOB.

B mnnane pemieHus 3amad BOCIUTAHHS, Pa3BUTHS W COLMATHM3AIMH OOYYArOMIMXCS TPUHATHIC
OporpaMMOl 1O XHMHH TIOOXOABI K ONPEICIICHUIO COJEpKaHUS H TIOCTPOSHUS IpeaMeTa
peycMaTpUBaOT (HOPMHUPOBAHUE YHUBEPCATBHBIX YUYCOHBIX JCHCTBHIA, MMEIOMUX 0a30BOC 3HAUCHUE
JUTSL pa3JIMYHBIX BHUJIOB JESATEIHHOCTH: PEIIEHUs Mpo0seM, MOUcKa, aHalru3a U 00padoTKu nHpOpMaIuHy,
HEOOXOJUMBIX JIUII TPHOOPETEHHUS OIbITa TPAKTUICCKOW ¢  HCCIICIOBATCIIBCKONW  JEATCILHOCTH,
3aHUMarOIIEH Ba)KHOE MECTO B MIO3HAHUU XMMUHU.

B mpakTHke npenogaBaHus XMMUW Kak Ha YPOBHE OCHOBHOTO OOIIEr0 0Opa30oBaHMs, TaK U HA YPOBHE
cpenHero oomero oopazoBaHus, MPU OMPEICIICHUN COAEPKATEITHLHOW XapaKTEPUCTHKHU LeJIed M3ydeHUs
npeaMeTa HampaBiICHHEM I[EePBOCTENEHHONW 3HAYUMOCTH TPATUIIMOHHO TPU3HAETCS (OPMUPOBAHUE
OCHOB XMMHYECKON HAyKH KaK O0JIACTH COBPEMEHHOI'O ©CTECTBO3HAHMS, MPAKTHYCCKOU IESITeTbHOCTH
YelloBeKa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOU KyJNbTypbl. C METOIUYECKOW TOYKU 3PCHHS TaKOH
MOJIXOJT K OTIPENICIICHUIO TIeJIei M3y4YeHUs TIpeIMEeTa SIBIISICTCS BIIOJTHE OMPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pEHUS TJABHBIMH IIEISAMHU H3ydeHHUS TpeaMeTa « XUMUsh» Ha 0a30BOM ypOBHE
(10 =11 xn1.) sBASITOTCS:



(hopMHpOBaHKE CHCTEMbl XMMUYECKUX 3HAHUN KaK BayKHEHIe cOCTaBIIsIONIEH eCTeCTBEHHO-HAyYHOU
KapTUHbI MHpPA, B OCHOBC KOTOpOfI JeXaT KIKYCBBLIC ITOHATHA, q)YHI[aMCHTaHLHI)IC 3aKOHBI U TCOpPUH
XUMHH, OCBOEHHUE s3blKa HAyKH, YCBOGHHE M IOHMMAaHHE CYIIHOCTH JOCTYIHBIX 0000IIeHuI
MHPOBO33PEHYECKOT0 XapaKkTepa, 03HAKOMJIEHUE C UCTOPUEH MX Pa3BUTHUS U CTAHOBJICHUS;

(i)OpMI/IpOBaHI/Ie " Pa3sBUTHC Hpe]ICTaBJ'IeHI/Iﬁ O HAaYYHBIX METOJAaX IMO3HAHHA BCUICCTB U XMUMHUUYCCKUX
peakuuii, HeOOXOJUMBIX IJIsi IPUOOPETEHHUsI YMEHUN OPHUEHTHPOBATHCS B MUPE BEILECTB U XMMUYECKUX
SBJICHUH, UIMEIOLIIMX MECTO B IPUPOJIE, B IPAKTUYECKOM U OBCEHEBHOM KU3HM;

Pa3BUTHC YMCHI/If/’I A cIocoOoB ACATCIBbHOCTHU, CBA3aHHBIX C H8.6JHOI[€HI/I€M 1 OOBICHEHHEM
XMUMHUYECKOT0 SKCIIEPUMEHTA, COOIIOICHIEM MTPaBUi 0€30MacHOr0 OOPAIEHHUs C BEIIECTBAMHU.
Hapsny ¢ atuM, conepkatenbHas XapaKTepHCTUKA [eJIel U 3a7ad U3y4YeHUs MpeaIMeTa B IporpaMmme
M0 XMMHUH YTOYHCHA U CKOPPCKTHUPOBAaHA B COOTBETCTBUH C HOBBIMU NNPHUOPHUTECTAMU B CUCTEMC CPCIHETO
obmero obpazoBanus. CerogHs B MpeNojaBaHUU XMMUU B OOJIbLIEH CTENEHM OTAAETCS MPENOYTEeHUE
MPAKTUYECKONH KOMIIOHEHTE COJEp:KaHHUsS OOydYeHHUs, OpPUEHTHPOBAHHOW Ha IMOATOTOBKY BBITYCKHUKA
o0meo0pa3oBaTeIbHOM  OpraHU3alM, BIAJCIOIIEr0 HE Ha0OpOoM 3HAaHUH, a (QYHKLIHMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHUSIMH aKTUBHOTO IMOJYYEHMs 3HAHUM U MPUMEHEHUS MX B
peaanoﬁ JKU3HU OJ1d pCUICHUA MPAKTUYCCKUX 3aaa4.

B cBsi3u ¢ 3TUM NpH U3y4eHUH NpenMeTa « XUMHUsD» TOMUHUPYIOIee 3HaYeHHe MPUOOPETaIoT TaKue
IeNTW M 33]1a9H, KakK:

ajanTanus o0yJyaromuxcs K yCJIOBHSAM JMHAMUYHO pa3BUBAIOIIErOCcs MHpa, GopMupoBaHue
MHTEJUIEKTYaJIbHO Pa3BUTON JTMYHOCTH, TOTOBOH K caM00OOpa30BaHHUIO, COTPYIHUIECTRY,
CaMOCTOSITEIbHOMY MPHHATUIO TPAMOTHBIX PELICHUN B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBI3aHHBIX
C BEIICCTBAMU 1 X IIPUMCHCHHUEM

(dbopmupoBaHue Yy 00yUaromuXcs KIOYEBbIX HABBIKOB (KJIFOYEBBIX KOMIETEHIIHI), HMEIOLIHX
YHHBEPCAJIbHOE 3HAUCHHE TS PA3TUNIHBIX BUIOB IEATSIHHOCTH: PEIICHHsSI TPOOJIEM, TTONCKA, aHaJN3a ’
00paboTKN MHPOPMALIUH, HEOOXOAUMBIX JUISl IPHOOPETEHUS OIBITA IEATEILHOCTH, KOTOPast 3aHUMAaeT
Ba)XHOE MECTO B TIO3HAHUH XMMHH, a TAKXKE JUIST OLIEHKH C IMO3UIMIA YKOJIOTHUECKOW OE30MaCHOCTH
XapakTepa BIMSHUS BEIIECTB U XUMUYECKUX MPOIIECCOB Ha OPraHM3M YeJIOBEKa U MPUPOJIHYIO CpeLy;

PAa3BUTHUC MMO3HABATCIIBHBIX UHTCPECCOB, MHTCIIJICKTYAJIbHBIX U TBOPUCCKHUX CIIOCOOHOCTEN
o0yyaromuxcs: cnocoOHOCTH CAaMOCTOSITEILHO PUOOPETaTh HOBBIE 3HAHUS 110 XMMUU B COOTBETCTBHUHU C
KN3HCHHBIMHU HOTpe6HOCT$IMI/I, HCIIOJIB30BaTh COBPEMCHHBIC I/IH(l)OpMaIII/IOHHBIe TEXHOJIOI'UH JI ITIOHUCKa
U aHaJIM3a y4eOHOM U HayYHO-TIOMYJISIpHON MH(POPMALUN XUMHUYECKOT'O COJCPKAHUS;

dbopMHUpOBaHNE U PA3BUTHE Y 00YUAIOMIUXCS ACCOIMATHBHOTO M JIOTHYECKOTO MBIIIJICHUS,
HaOJII0/1aTeNIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIe 0COOEHHO HEOOXOIUMBI, B YACTHOCTH, ITPH
IJIAaHUPOBAHWU U TPOBCACHUN XUMHNYCCKOI'0 OKCIICPUMCEHTA,

BOCIIUTaHKE y 00yUarOMMUXCsl YOeXKAEHHOCTH B TYMAaHUCTUYECKON HAIIPABICHHOCTH XUMHUH, €€ BaXKHOM
pOJIH B pEIICHUH TJIOOABHBIX TPOOJIEM PAIlMOHAITBHOTO TPUPOIOTIOIH30BAHMS, TTOTIOTHEHHUS
9HEPreTUYECKUX PECYPCOB M COXPAaHEHHsI IPUPOTHOIO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH
OEpEKHOTO OTHOIIECHHUS K TIPUPOJIE U CBOEMY 3JI0POBBIO, a TAKKE MTPHUOOPETEHUS OMBITA UCIIOJIH30BAHUS
NOJYYECHHBIX 3HAHUN JJIS IPUHATUS TPAMOTHBIX PELICHUN B CUTYallUsX, CBA3aHHBIX C XUMUYECKUMHU
SIBJICHUSIMU.

B yuebHOM 11aHe cpeaHero od1ero oopazoBaHus MpeaMeT « XUMus» 6a30BOT0 YpOBHS BXOJUT B
COCTaB MPEeIMETHON 0051acTh « ECTECTBEHHO-HAYYHBIC TPEIMETHD.

OO1iee yKcIo 4acoB, OTBEAEHHBIX JJIsl U3YUCHUS XMMUH, Ha 6a30BOM YpOBHE CpeHEro 00IIero
oOpa3zoBanusl, coctaBiseT 136 yacos: B 10 kinacce — 68 yacos (2 yaca B Heneno), B 11 kimacce 68uacos (2
gaca B HEJICJII0).



COJAEP/)KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUSA

Teopernyeckne 0CHOBBI OPraHUYeCKO XUMHH

IIpenMer opraHn4eckod XMMHHU: €€ BOSHMKHOBEHHE, PAa3BUTHE U 3HAUEHUE B IOJyYEHHUU HOBBIX
BELIECTB U MarepuaioB. Teopus cTpoeHus: opraHuyeckux coeauHeHuid A. M. bytiepoBa, €€ oCHOBHbIE
nojoxeHus. CTpyKTypHble (OpPMYJIbI OpPraHMYECKUX BEIIECTB. 1'OMonorus, m3omepus. XuUMHYecKas
CBSI3b B OPTaHNYECKUX COCAVNHEHUSIX — OMHAPHBIE U KPaTHBIE CBS3U.

[IpencraBnenne o kiaccu(UKalMU OpPraHMYecKUX BemiecTB. HoMeHKnaTtypa OpraHHYecKHX
COEJMHEHUI (cucremaTHyecKkas) W TpPUBHAIbHBbIE HAa3BaHMs BAXKHEHIIMX IpEJICTaBUTENEH KIacCoB
OpPraHWYECKHUX BEIIECTB.

OKCIepUMEHTAIbHbIE METO/IbI U3yUeHHs BEIECTB U UX MpPEBpalleHuil: 03HaKOMJIEHUE ¢ 00pa3aMu
OPraHMYECKHUX BEIIECTB M MaTepHalaMd HAa HUX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ] OpPraHMYECKHUX
BEIIECTB, HAOJIOJCHWE M ONMCAHHE JEMOHCTPAIIMOHHBIX OIBITOB IO TPEBPAIICHUI0 OPraHUYECKUX
BEIIECTB NP HarpeBaHUH (TUIaBJICHUE, OOYTIMBAHUE U TOPEHHUE).

Yraesoaopoasl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHYECKUM psif. MeTaH U 3TaH — npocTeiine npeacTaBuTeNn
QJIKAHOB: (PU3MUYECKHE M XUMHMYECKHE CBOMCTBA (pEakLMU 3aMELIeHHs U TOPEHUs), HaXOXKICHUE B
IPUPOJE, MOJYyUYECHHUE U TPUMEHEHNE.

AJIKEHBI: COCTaB M CTPOECHHME, TOMOJIOTMYECKHM psA. ODTWIEH U MNPONMIEH — MPOCTEHIINE
NpPEACTaBUTENIM  QJIKEHOB: (U3UYECKHe UM XHUMHUECKHME CBOWCTBA (peakuMu T'MIPUPOBAHUS,
raJIOrT€HUPOBAHHUS, THIpaTallii, OKUCIEHUS U MOJIMMEpPHU3allin), IOIYy4eHUE U IPUMEHEHUE.

Anxanuensl: OytaaueH-1,3 u metunOyraauen-1,3: cTpoeHne, BaHEHIIME XUMHUECKUE CBOMCTBA
(peakuus nmonumepusanuu). [lomydyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUH psiA. ALETHIEH — MPOCTEHIIHMA
NpPEACTaBUTENIb AJIKHMHOB: COCTaB, CTPOEHHUE, (QU3MUECKHe U XHUMHUYECKHE CBOWCTBA (peakuuu
TUIPUPOBAHUS, TaJOTEHUPOBAHUS, THAPATAIIH, TOPEHHS ), TOJTydeHUE U IPUMEHEHHE.

Apenbl. beH3on: coctaB, cTpoeHHe, (PHU3MUECKME M XUMHUYECKHE CBOICTBa (peakiuu
raJJoreHUPOBaHUS U HUTPOBAHMS), TIOIy4YEHUE U IPUMEHEHUE. Tonyon: cocmas, cmpoenue, gusuieckue u
Xumuueckue ceolucmea (peakyuu 2ano2eHUpo8aHus U HUMPOBAHUs), NONyYeHUue U HNpUMeHeHue.
TOKCUYHOCTH apeHOB. I'eneTndeckas cBA3b MEXIy YIVIEBOJOPOJAMH, NPHUHAUICKAIIMMU K
pa3IMYHBIM KJ1accam.

[IpupoaHBIe HCTOYHUKH YTIIEBOOPOIOB. IIpupoaHbIii Ta3 u momyTHbIe HeQTIHbIE Ta3bl. HepTh U eé
npoucxoxkaenue. CrocoOsl mepepadoTKu HEPTH: TIEPETOHKA, KPEKUHT (TEPMUUYECKUN, KaTaTUTUICCKUN),
nuponus. [IpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHHE B MPOMBINUIEHHOCTH U B ObITy. KameHHbIi
yroJib ¥ MIPOAYKTHI €ro nepepaboTKH.

DKcIepUMEHTaIbHbIE METO/Ibl U3yUEHHsI BELIECTB U MX MPEBPAIECHUI: 03HAKOMIIEHHE ¢ 00pa3lamMu
IUIACTMACC, KayyyKoB M pe3uHbl, koiutekuuun «Hedtes» u  «VYromp», MonenupoBaHHE MOJIEKYI
YIJIEBOAOPOAOB U TaJIOT€HONPOU3BOIHBIX, MPOBEACHUE MPAKTUYECKON PAa0OThI: MOJYYEHHE ATHUJICHA U
U3Y4YEHUE €r0 CBOMCTB.

Pacuérnsble 3amaumn.




Bbruncnenus no ypaBHEHHIO XMMHUYECKON peakUuu (Macchl, 00bEMa, KOJMUECTBA UCXOJAHOTO BEIECTBA
WIN TIPOJTyKTa PEAKIUH 110 M3BECTHBIM Macce, 00bEMY, KOJMUECTBY OJHOTO M3 MCXOIHBIX BEIIECTB HIIH
IPOAYKTOB PEAKIINH).

Kucnopoacoaepxkamme opranudeckue coeJMHEHUs1

[IpenenbHble OJHOATOMHBIE CIIUPTHI. METaHON M 3TaHO]: CTpOeHUe, (PU3MUYEecKHe U XUMHUYECKHE
CBOMcTBa (peakuud C AaKTUBHBIMH METalUIaMH, TaJOre€HOBOAOPOJaMH, TOpEHHE), MPHUMEHEHUE.
Bonopoansie CBA3M MEXIy MOJIEKYJIaMH CHOUPTOB. JleiiCTBME MeTaHOJa M 3TaHOJAa HAa OpPraHU3M
YeJloBeKa.

MHoOroaToMHbI€ CIUPTHL. DTWIECHTIHUKOIb U TIHMLIEPHH: CTPOEHHUE, (PU3NYECKHEe U XUMHYECKHE
CBOIiCTBa (B3aUMOJIEHCTBUE CO WIETOYHBIMM METAJUIAMM, KAaue€CTBEHHAs peaklys Ha MHOI0ATOMHbIE
cnupthl). JlelicTBUe Ha opraHu3M yesnoBeka. [IpuMeHeHne runepria u 3TUIICHTIIUKOJIS.
®DeHoII: CTPOEHUE MOJICKYJIBI, (PU3UIECKHUE U XUMUYECKHE CBOMCTBA. TokcHYHOCTh eHona. [Ipumenenne
denona.

Anpaerunpl U xemowusi. DopManbAETHA, alleTaIbACTHA: CTpOeHHE, (PU3UYECKHEe U XHUMHYECKUE
CBOICTBa (peaKIy OKUCICHHS U BOCCTAHOBIICHHS, KAUECTBEHHBIE PEAKIIUH), TOJIyYeHHUE U TIPUMEHEHHE.
OMHOOCHOBHBIE TpeAeTbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHAsi W YKCyCHasi KHCIOTBL: CTPOCHHE,
¢u3nueckue U XMMHUYECKUE CBOWCTBA (CBOMCTBA, Oo0IIMeE I Kjacca KUCIOT, peakius 3TepuduKanum),
nojyuyeHue M npumeHeHue. CreapyMHOBas U OJIEMHOBAas KHUCJIOTHI KaK MPEACTaBUTEIM BBICHIMX
KapOOHOBBIX KUCJIOT. MbliIa KaKk COJIM BBICIIUX KapOOHOBBIX KMCIIOT, UX MOIOLIIEE IEHCTBHE.

Crnoxuble 3¢uUpbl Kak MPOU3BOJHbIE KapOOHOBBIX KHUCIOT. ['MIponn3 cioxxHbiX 3¢upoB. JKupsl.
I'mnponns xupoB. I[Ipumenenue xupoB. buosornueckast poib )KUPOB.

YrneBoapl: cocTaB, KiaccuUKalMs YriaeBOAOB (MOHO-, IW- M Tonucaxapuabl). [mokoza —
MPOCTEHIINH MOHOCaXapua: OCOOEHHOCTU CTPOCHHS MOJEKYIbl, (hU3MUeCKue U XUMUYECKHUE CBOWMCTBA
(B3aumopeiictBue ¢ ruapokcugom menu(ll), okumcieHue amMMuadHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXAECHUE B INPHPOJIE, IPUMEHEHUE, OMOJIOTHYeCcKas poJlb.
®orocunTte3. PpyKTo3a KaKk U30MEp TITIOKO3bI.

Kpaxman u nemironosa kak npupoaHsie noaumepsl. CTpoeHHe Kpaxmalla U Hejultoso3bl. duznyeckue u
XMMHUYECKHE CBOMCTBA Kpaxmaina (THIpOJIn3, KaUeCTBEHHAs PeaKIisl C HUOA0M).

DKCIepUMEHTAIIbHBIE METObl U3YyUEHHs BELIECTB U UX MPEBpALICHUII: IPOBEJCHNE, HAOII0ACHUE U
ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CHUPTOB, KAYECTBEHHBIE PEAKIUU OJHOATOMHBIX
cnupToB (okucneHue 3tanona okcuaom meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aMMOJICICTBHE TIIHIIEPHUHA
¢ ruapokcugoMm Mmeau(ll)), anprernoB (OKHCIEHHE aMMHA4YHBIM pacTBOpoM okcuua cepedpa(l) u
runpokcuom Meau(ll), B3ammoneiicTBue Kpaxmajga € HOJOM), MPOBEACHUE MPAKTUYECKOH paboThI:
CBOMCTBA PaCTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérnsble 3amaumn.

Bbruncnenust o ypaBHEHHI0O XUMUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOIO BEILIECTBA
WIN MPOJYKTa Peakuu MO U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB WU
MPOAYKTOB PEAKIIHH).

A30Tcoaepkale OpraHn4ecKue CoeqMHEHUS.

AMUHOKHCIIOTH Kak aM(OTepHble OpraHHYecKue coequHeHus. PHU3MUecKue W XMMHUYECKHE CBONCTBA
aMHHOKUCIIOT (Ha puMepe riuipHa). buonornyeckoe 3HaueHre aMUHOKUCIIOT. [lenTup.

benkun kak mnpupojHble BBICOKOMOJEKYJSpHbIE coeAuHEHUs. llepBuuHasi, BTOpUYHAsT W TpPETUYHAs
CTpyKTypa OenkoB. XMMUYECKHE CBOMCTBA OEIKOB: TMIPOJIN3, IEHATYpAIis, KaYeCTBEHHBIC PEaKkIuy Ha
OeNKH.

OKCrepUMEHTAIbHbIE METOJbl HM3yUEHHUs BEIIEeCTB M HUX MpeBpallleHui: HaONI0JCHHEe M ONMCaHue
JEMOHCTPAIIMOHHBIX OIBITOB: JIEHATYypalys OSJIKOB MPU HarpeBaHHHU, [[BETHBIC PEAKIIUN OEIKOB.



BricokoMoieKyISIpHbIE COCAMHEHUS

OCHOBHBIE TIOHSTHS XMMHH BBICOKOMOJIEKYJISIPHBIX COEIWHEHUW: MOHOMEp, IMOJIUMEDP, CTPYKTYpHOE
3B€HO, CTENEHb [OJMMEpHU3alUM, CpelHsAsd MoJeKysipHas Macca. (OCHOBHBIE METOJIbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH — IMOJIMMEPHU3ALUs U ITOJIMKOHICHCALIMSL.

OKCrepUMEHTAIbHbIE METO/bl M3yYeHHUs BEUIECTB M MX NpPEBpalleHU: O3HAKOMIIEHHE ¢ oOpa3uamu
MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAy4yKOB.

MexnpenMeTHbIE CBSA3H.

Peanuzaiust MeXnpeAMETHBIX CBSI3€U MPU U3yYEHUH OopraHudeckoil xumuu B 10 Ki1acce ocyniecTBIsieTCs
4yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHITHNA, TaK WU TOHSATHH, SBISIOIIUXCS
CHUCTEMHBIMU I OTACIIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKIIA.

OOme ecTeCTBEHHO-HAyUYHBIE TOHSATHS: SBJICHUE, HAYYHBIH (DakT, TUTOTE3a, 3aKOH, TEOPHS, aHAJM3,
CUHTE3, KJ1accu(uKalus, NepruoJUIHOCTb, HAOII0IeHNE, U3MEPEHNE, IKCIIEPUMEHT, MOJIEJINPOBAHMUE.
®dusnka: Marepus, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, YHEPTeTUYECKUM YPOBEHb, BEIIECTBO,
TeNno, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA, (PU3NUECKHE BETUYMHBI  €IUHUIIBI UX U3MEPEHUSI.
buonorus: knetka, opraHuszM, Ouocdepa, oOMEH BELIECTB B opraHusMme, (HoTocuHTe3, OMOIOTHYECKU
AKTUBHBIC BellecTBa (OeIKu, yriIeBOAbI, JKUPBI, PEPMEHTHI).

I'eorpadus: MuHEpasbl, TOPHBIE TTOPOIBI, TTOJIE3HBIE HCKOMAeMbIe, TOTLTUBO, PECYPCHI.

TexHonmorus: NUIIEBbIE NPOAYKTbI, OCHOBBl PAalUMOHAJIBHOIO IMTaHWS, MOIOIIME CPEICTBA,
JIEKapCTBEHHBIE M KOCMETHYECKHE MpenapaThl, MaTepualibl W3 HCKYCCTBEHHBIX W CHHTETHYECKHUX
BOJIOKOH.



INDTAHUPYEMBIE PE3VJIbTATbI OCBOEHUA IIPOITPAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATHI

®dI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yjbTaTaM OCBOEHHUS OOYUYaIOIIUMHKCS IMPOrpamMMm
cpenHero ooOmero o0pa3oBaHUs (JUYHOCTHBIM, METANpeIMETHbIM M MpeAMeTHbIM). HayuHo-
METOJUYECKOW OCHOBOHM ISl pa3pabOTKU IUTAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPaMM CPETHETO
o011ero o0pa3oBaHus SABISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBUU C CHUCTEMHO-IEATEIHLHOCTHBIM MOAXOJO0OM B CTPYKTYpE JMYHOCTHBIX PE3yJIbTaTOB
OCBOCHHUSI TIpeaMeTa «XHUMHUs» Ha ypOBHE CpeaHEero oOmero oOpa3oBaHUS BBIICICHBI CIEAYIONIUE
COCTaBJISIIOLIHE:

OCO3HaHUE OOYYAIONIUMUCS POCCHMCKON TPaXTAHCKONW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEIbHOCTH U CAMOOIPEICIICHHUIO;

HaJIMYUe MOTUBALMU K 00yYEHUIO;

I[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN TUYHOCTH Ha OCHOBE KIIFOUEBBIX IIEHHOCTEH U
UCTOPUYECKHX TPATUINi 0a30BOI HAYKU XUMHH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCSl PYKOBOJCTBOBATHCS B CBOCH JESITEILHOCTH LIEHHOCTHO-
CMBICTIOBBIMU yCTaHOBKAMH, MIPUCYIIIUMU IIEJIOCTHON CUCTEME XMMHUYECKOTO 00pa30BaHHS,

HaJIMYHE MPABOCO3HAHUS DKOJIOTHYECKOM KYJIBTYPhI U CIIOCOOHOCTH CTABUTH II€JTM U CTPOUTD KU3HEHHBIC
TUJTaHBI.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHMS MpeaMeTa «XHUMHUS» IOCTUTAIOTCS B €IUHCTBE Y4eOHOU U
BOCIIUTATEIbHON JIEATEIHHOCTH B COOTBETCTBUHM C T'YMaHHUCTUYECKUMHU, COLMOKYJIbTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMHU IIEHHOCTSIMH W HJ€ajJaMH POCCUHCKOTO TPaKJAHCKOTO OOIIeCTBa, MPUHATHIMU B
ofmiecTBe HOpPMAaMH M TMpaBWJIAMU TOBEACHHUS, CHOCOOCTBYIOLIMMH TpoIleccaM CaMOTO3HAHMUS,
CaMOpPAa3BUTHUS U HDABCTBEHHOT'O CTAHOBJICHUS INYHOCTH O0YUYaOIIHUXCS.

JIM4HOCTHBIE Pe3yJbTaThl OCBOSHUS MpeaMeTa «XUMUS» OTPAXKAIT CHOPMUPOBAHHOCTH OIIBITA
MO3HABATEIILHON U MPAKTHUYECKOW NEATETbHOCTH OOYYarOIUXCs MO pean3aiii IPUHITHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHUCJI€ B YaCTHU:

1) rpa:kaaHCKOro BOCIMTAHUSA:

OCO3HaHHUsl OOYYaIOIUMUCS CBOUX KOHCTHUTYLHMOHHBIX MpPaB U OOS3aHHOCTEH, YBa)KEHUS K 3aKOHY U
MPaBOMOPSIKY;

MIPEACTABJICHUS O COMAIBHBIX HOPMAX U MpaBUiIaX MEKINYHOCTHBIX OTHOIIEHUM B KOJJIEKTHUBE;
TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATEIBHOCTH MPU CO3JIaHUM YUYEOHBIX MPOEKTOB, PELICHUU
y4eOHBIX U MO3HABATEJIBHBIX 33124, BHIMOJIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMAaTh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JIPYTUX TP aHAIIN3e
pPa3IUYHBIX BHJIOB YY€OHOH JESTEIHHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS
LEHHOCTHOTO OTHOILIEHHS K UICTOPHUUYECKOMY U HAYYHOMY HaclIeHI0 OT€YECTBEHHON XUMUU;

YBOKECHHS K TPOIECCY TBOPUECTBA B 00JACTH TCOPHH U MPAKTUYECKOTO MPUMEHEHUS! XUMHUH, OCO3HAHUS
TOTO, YTO JOCTHXKCHHMSI HAayKd €CThb pe3yibTaT JUIMTENbHBIX HAOMIOACHUN, KPOIMOTIUBBIX
HKCIIEPUMEHTAILHBIX OMCKOB, MMOCTOSIHHOTO TPYAa YYEHBIX U IPAKTUKOB;

WHTEpeca M II03HABATEIbHBIX MOTHBOB B IOJYYCHHH W TIOCICAYIONIEM aHanu3e HHQOpMAIUH O
MEePETOBBIX TOCTHKEHUSIX COBPEMEHHONW OTEYECTBEHHOW XUMHUH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS
HPAaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MOBEICHUS;



CIOCOOHOCTH OIICHHWBATh CUTYAIlUH, CBSA3aHHBIC C XUMUYECKUMU SIBICHUSMH, U IPUHUMATh OCO3HAHHbIE
pelIeHNs, OPUEHTHPYSICh HA MOPAJIbHO-HPaBCTBEHHbIE HOPMBI U LIEHHOCTH;
TOTOBHOCTH OIIEHMBAaTh CBOE IMOBEACHHWE U IOCTYNKH CBOMX TOBapHILEH C MO3UIMM HPAaBCTBEHHBIX U
IIPaBOBBIX HOPM M OCO3HAHHUE MOCIEACTBUI 3THX MOCTYIIKOB;

4) popmMupoBaHus KyJbTYpPbI 310POBbS:
MOHMMAaHUsl IIEHHOCTEeH 370poBOro M Oe3omacHoro oOpasza KHU3HU, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIICHHUS K COOCTBEHHOMY (PU3HUECKOMY U NICUXUUYECKOMY 3/I0POBBIO;
coONrofieHUsT TpaBUJI O€30MacHOr0 OOpalleHHsT C BEHIECTBAMH B OBITY, TOBCETHEBHOW XU3HU U B
TPYZAOBOM AESTEIBbHOCTH;
NOHMMAaHUsl LEHHOCTU MpaBWJ HWHAUBUAYAIbHOIO W KOJUJIEKTUBHOTO O€30MacHOr0 TOBEACHUS B
CUTYalUsX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;
OCO3HaHHUS TIOCJTEACTBUNM M HENPUATHS BPEIHBIX MPUBbIUEK (YMOTpeOJIeHUsI alIKOrojs, HapKOTHUKOB,
KypeHus);

5) Tpy10BOr0 BOCIIUTAHUA:
KOMMYHHUKATUBHOW KOMIETEHTHOCTH B Y4eOHO-HCCIEIOBATENIbCKONW JEsITeNTbHOCTH, OOIIECTBEHHO
I0JIE3HOM, TBOPYECKOM M APYTUX BUJAX JEATEILHOCTH,

YCTAHOBKHM Ha aKTMBHOE y4acTHE B PEIICHUH NMPaKTHMYECKUX 3a7ay COLMAIbHON HAlpaBJICHHOCTHU (B
paMKax CBOEro Kjiacca, IIKOJIbI);

HHTEpeca K IMPaKTUYECKOMY H3YYEHHIO Npodeccuil pa3iuyHOro poja, B TOM YHUCIIE Ha OCHOBE
IIPUMEHEHUS MTPEAMETHBIX 3HAHUM 0 XUMUU;

YBaXEHHUsI K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYyAOBOH AESITeIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBUAYATbHON TpaeKTopuu oOpazoBaHusi, Oyayiieil npodeccun
U peanu3ali COOCTBEHHBIX YKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XMMHH, UHTEPECOB U TOTpeOHOCTEN 00I1IeCTBa;

6) 3K0J1I0rMYEeCKOT0 BOCTIUTAHMS:

HKOJIOTUYECKHU 11eJIeCO00Pa3HOr0 OTHOIIEHUS K HPUPOJIE, KaK MCTOYHMKY CYIECTBOBAHMS JKHU3HM Ha
3emie;
MOHUMAaHUS TJI00ATBFHOTO XapaKTepa HKOJIOTUYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKHX MPOIECCOB
Ha COCTOSIHME IPUPOTHON U COLUATIBHOM CPEJIbL;
OCO3HaHUs HEOOXOJAMMOCTH HCIONIB30BaHUSl JIOCTIDKEHUN XUMHH Ui PEUIeHHs BOIPOCOB
pPaMOHAIIBHOTO MPUPOIONOJIB30BAHUS;

AKTUBHOI'O HEIPUATHSA NEHCTBUMN, NMPUHOCIIIMX BpPEI OKPYKAIOLIEH NPUPOAHOU Cpene, YMEHUs
IPOTHO3MPOBATh HEOIArONMPUATHBIE 3KOJOIMYECKHE TIOCIEACTBUS MPEANPUHUMAEMBIX JCUCTBUH U
peIoTBpallaTh UX;

HaJIMYUS Pa3BUTOIO 3KOJOTUYECKOTO MBIIUIEHHS, IKOJIOTHYECKON KYJIbTYpPbl, OIBITA IE€ATEIbHOCTH
SKOJIOTUYECKOM  HANpaBJI€HHOCTH, yMEHUS  PYKOBOJCTBOBATbCS MMM B II0O3HABATEJIBHOW,
KOMMYHHUKaTUBHOW W COLIMAJbHOM TpPaKTUKE, CIHOCOOHOCTM M YMEHHS aKTUBHO MPOTHUBOCTOSITh
UE0JI0THH XeMopoOuu;

7) HEeHHOCTH HAYYHOI'0 O3HAHUS:
c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU H
0O0I1IeCTBEHHOH NMPaKTHKH;

MOHMMAHHUA CHEUU(PUKN XMMHMH KaK HAyKH, OCO3HAHMS €€ poiu B (POPMUPOBAHUU PALMOHAIBLHOTO
HAyYHOTO MBIIIJICHUS, CO3[JaHUM LIEJIOCTHOTO TPEACTABICHUS 00 OKpY’KaoLEM MHpE KaK O €IUHCTBE
IOPUPOJIbI U YelIOBeKa, B TMO3HAHMU MPUPOIHBIX 3aKOHOMEPHOCTEW M PELIEHUH MpOoOJieM COXpaHEHHs
IPUPOJTHOTO PAaBHOBECHS;



yOexxIEHHOCTH B 0CO0OW 3HAYMMOCTH XUMHM Ui COBPEMEHHOM IMBMJIM3allUU: B €€
TYMaHHCTUYECKON HaNpaBJICHHOCTH M Ba)XHOW POJIM B CO3aHUHM HOBOM 0a3bl MaTepHATLHOU KYyJBTYPHI,
peleHnH TII00aIbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIIOBEUECTBA — CBHIPHEBOM, SHEPreTUYECKOH,
IUILEBOW M SKOJIOTHYECKON 0€30MacHOCTH, B Pa3BUTHM MEIULIMHBI, 00ECIIEYEHUH YCIOBUH YCHEIIHOTO
TpyJa 1 SKOJIOTHYECKHd KOM(OPTHOM JKM3HU KaXKJOro WieHa oOlIecTBa;
€CTECTBEHHO-HAYYHO! I'PAMOTHOCTHU: MOHUMaHMUS CYIIHOCTH METOJOB IO3HAHMs, UCIOJIb3yEMBIX B
€CTECTBEHHbBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh IOJIydyaeMble 3HAHMS IS aHalIM3a U OOBACHEHUS
SBIICHUI OKPY’KAIOIIET0 MHUpAa M MPOUCXOIAIINX B HEM H3MEHEHHMH, YMEHHs AelaTb 00OCHOBAHHBIC
3aKJIIOYCHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JIAaHHBIX C IENBIO MOJYYEHUs JOCTOBEPHBIX
BBIBO/JIOB;
CTIIOCOOHOCTH CaMOCTOSITENTFHO HCIIONB30BaTh XUMHUYECKHE 3HAHHS IS PElIeHHs MpoOJiieM B
pEaIbHBIX KU3HEHHBIX CUTyalUsX;
MHTEpeca K MO3HAHUIO M HCCIIEI0BATENIBCKON ACATEIbHOCTH;
TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHUI0 M CaMOOOpPA30BaHMIO, K AKTUBHOMY
HOJYYEHUIO HOBBIX 3HAHUH MO XMMUU B COOTBETCTBUHU C )KU3HEHHBIMH NOTPEOHOCTAMU;
MHTEpeca K 0COOEHHOCTSM TpyJa B Pa3InYHbIX cepax mpodhecCuOHATBHOM e TeNbHOCTH.

METANPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yabTaThl OCBOSHHS YU€OHOTO MpeaMeTa « XMMHUS» Ha YPOBHE CPEIHEro 00IIero
00pa3zoBaHMs BKIIOYAIOT:
3HAYUMBbIE /17151 (POPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOIINXCS MEXAUCIUILTMHAPHBIE (MEXKIPEAMETHBIE)
oOlieHayYHbIE MOHATHS, OTPaKAIOIIUE EJIOCTHOCTh HAy4YHON KapTHUHBI MHUpa U CHenu(pUKy METOJI0B
MO3HAHMsI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEILIECTBO, YHEPrHs, SBJIEHUE, MPOIlece,
cucTeMa, Hay4HbIM (akT, NPUHIMI, TUNOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, MCCIEOBAaHUE,
HaOII0IeHNe, U3MEPEHUE, SKCIIEPUMEHT U JAPYyTHE);

YHHUBEpCAJIbHBIC y4eOHbIe NeicTBUS (ITO3HABATENbHBIE, KOMMYHHKATUBHBIC, PETyJIATUBHBIC),
oOecnieunBaromue (popmupoBanue (YHKIMOHAIBHONH TIPAaMOTHOCTH U COIMAJIbHON KOMIIETEHIMH
00yJaromuxcs;

CIOCOOHOCTh 0OYYAIOIIMXCSI UCTIOIH30BATh OCBOCHHBIE MEKAUCIUILTMHAPHBIC, MUPOBO33PEHUYECKHE
3HaHUS U YHUBEpCaJIbHbIE ydeOHbIe TEHCTBUS B IIO3HABATEILHON U COLIMATILHON MPAKTHKE.

MetanpeameTHble pe3yJabTaThl OTPAXKAIOT OBJAJCHHE YHUBEPCAIBHBIMH  yUeOHBIMU
MI03HABaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSMHU.
OBi1aeHHe YHMBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH [1€HCTBUSIMU:
1) 6a30Bble JIOTHYECKHUE JIeiiCTBUS:
CaMOCTOSITENILHO (HOPMYITUPOBATh U aKTyaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;
OTIPENIeNIATh IIeTN JEATEIBHOCTH, 3aJaBas MNapaMeTpbl M KPUTEPUH WX JOCTIDKEHUS, COOTHOCHTH
PE3yIBTATHI AESATEIBHOCTH C TIOCTABICHHBIMH LIEIISIMHU;

UCIIOJIb30BaTh MPU OCBOCHUU 3HAHWUN MPUEMBI JIOTHYECKOTO MBIIIICHHUS — BBIICISTh XapaKTepHbIE
NPU3HAKU MOHATHI U yCTaHABIMBATh WX B3aUMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS IS
00BSICHEHUS OT/EIbHBIX (PAKTOB U SIBICHUIL,

BBIOMpATh OCHOBAHMSI M KPUTEPUHU IS KIIaCCU(DUKALIMY BEIIECTB U XUMHUUECKHUX PEaKIIHiA;
yCTaHaBJIMBATh MPUYNHHO-CIICACTBEHHBIE CBSI3U MEXTY M3Yy4aeMbIMHU SIBJICHUSMU;
CTPOUTH JIOTUYECKHUE PACCYXIEHUS (MHAYKTHUBHBIC, NEAYKTHUBHBIC, [0 AHAJIOTUH), BBIABIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHS B pAcCCMaTPUBAEMBIX SIBICHHSX, (OPMYIHPOBATH BBIBOABI H
3aKITIOYCHHUS;



MPUMEHSATh B MPOLIECCe MO3HAHUS, UCTOJIb3yeMble B XMMUU CHMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBaTh MOJEIBHBIE MPEICTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) 3JIEMEHTA, XUMHUYecKas
dopmya, ypaBHEHHE XUMUYECKON PEAKIIUU — MPH PEIICHUH Y4eOHBIX TIO3HABATEIBHBIX M MPAKTHUECKUX
3aJa4, IPUMEHATH HA3BAHHBIC MOJCIIBHBIC INPEACTABICHMS Ul BBIABICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEUIECTB U XUMHUUECKHUX PEaKIIUH.

2) 6a30BbIe HCCIEA0BATEIbCKHE JeHCTBHSL:
BJIaIETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILIECTB U XUMUYECKUX PEAKIUM;

dbopMyIHMpOBaTH LEIH W 3a/Ja4M MCCIEAOBAHMS, UCIIOJIB30BaTh MMOCTABICHHBIE U CAMOCTOSITEIBHO
c(opMyIMpPOBAaHHBIE BOMPOCHI B KayecTBE MHCTPYMEHTA IO3HAHUS U OCHOBBI JUII (DOPMHUPOBAHHS
TUIOTE3bI M0 IPOBEPKE MPAaBUILHOCTU BbICKA3bIBAEMBIX CYXICHUM;

BJIa/IETh HaBBIKAMM CaMOCTOSITEJIBHOTO IJIAHUPOBAHUS U MIPOBEJICHUS YUEHUUECKUX SKCIIEPUMEHTOB,
COBEpPILEHCTBOBAaTh YMEHHUS HAOMI0JAaTh 3a XOZOM IIpOlecca, CaMOCTOATENbHO IPOTHO3UPOBATH €ro
pe3ynbTatr, (opMynupoBaThb OOOOLIEHHS ¥ BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH pPE3yJIbTAaTOB
UCCIIeIOBaHMs, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJIETaHHON padoTe;

npuoOpeTaTh OMBIT YYEHUYECKOM HCCIIEAOBATENbCKOW M MPOEKTHOM AEATENIbHOCTH, HPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY IIOMCKY METOJIOB pEIIeHHs] NMPAaKTUYECKUX 3a7ad,
NPUMEHEHUIO Pa3IMYHbIX METO0B MO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTUPOBAThCI B PA3IMYHBIX HCTOYHMKAX HMHPOpManuu (HAyYHO-TIOMYJSIpHAS JIMTEpaTypa
XMMHYECKOIO COJEpXkKaHUsA, CIpaBOYHbIE IIOcoOus, pecypcebl MHTepHeTa), aHaIu3upoBaTh UH(OPMALIHIO
pa3IMYHBIX BUAOB M (OpM TpPEACTaBICHUS, KPUTUYECKHM OLEHUBaTh €€ JIOCTOBEPHOCTh W
HENPOTUBOPEYUBOCTB;

(GbopMyIMpOBAThH 3alPOCHl U MPUMEHATh Pa3IMUHbIe METOBI MIPU MOMCKE U 0TOOpe MHpOpMaLUH,
HEOOXOIMMOM JJIs BBITIOJTHEHUSI yUeOHBIX 3a/1a4 ONpeAeEHHOTO TUIIA,
npuoOpeTaTh OMBIT HCHOJb30BaHUS HH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH W pa3iIUYHbIX
MIOMCKOBBIX CHUCTEM;

CaMOCTOSITENTLHO BHIOMPATh ONTUMANLHYI0 (OpPMY TpeAcTaBiIeHUs] WHPopManuu (cxemsl, rpadukm,
JUarpaMMBbl, TAOJIUIIBI, PUCYHKH U JIPYTHE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B Ka4eCTBE CpPEACTBA NMPHU paboTe ¢ XUMHUYECKON MHpopMaiueil:
OPUMEHATh MEXIpeaMeTHble ((pu3nueckue U MaTeMaTHYecKue) 3HAKW M CHMBOJIBL, (OpPMYIIbI,
ab0peBHaTyphl, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPe0Opa30BhIBaTh 3HAKOBO-CUMBOJINUECKUE CPEICTBA HATIISHOCTH.

OBiageHne yHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JeHCTBUSIMU:

3aJaBaTh BOIMPOCHI TI0 CYIIECTBY OOCYXIaeMOW TEMBbI B XOJ€ JHajiora W/WIN IUCKYCCHH,
BBICKA3bIBaTh WJEH, (OPMYJIMPOBATH CBOMU MPEUIOKEHHUS OTHOCUTEIBHO BBINOIHEHUS MPEUI0KEHHON
3aJa4H;

BBICTYIIaTh C TIPE3CHTaluel pe3yJbTaTOB I103HABATEIbHONW JESTENbHOCTH, MOJyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPH BBHINOJHEHMM XHMHUYECKOTO HKCIEPHMEHTA,
NPaKTUYECKOH pabOThI MO UCCIIEAOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, PEATU3aLUU yUeOHOTO IPOEKTa
U (GOpMYIIHPOBATEH BHIBOBI IO Pe3yJIbTaTaM MPOBEIEHHBIX UCCIIEOBAHUI MyTEM COTIACOBAHMS TTO3UIHIA
B X0/1€ 00CYX/1eH!s] 1 0OMEHAa MHEHHUSMU.

OBiageHne YHMBEPCAJIbHBIMHU PeryJsiTHBHBIMU 1efiCTBUAMM:

CaMOCTOSITENIHO TUIAHUPOBATH U OCYLIECTBIIATH CBOIO IT03HABATENbHYIO JI€ATEIbHOCTD, ONPEAEss eé
LeJI U 33/1a4M, KOHTPOJIMPOBATh U 1O Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH NpeIaraéMblii alropuTM
JEHCTBUM NMpU BHIMOJIHEHUH Y4eOHBIX M MCCIIEI0BATENbCKUX 3a/lad, BbIOMpaTh Hanbonee 3(heKTUBHBIN
CHoco0 MX pelIeHus ¢ y4E€TOM MOTYUYEeHHUsI HOBBIX 3HAHUN O BEIIECTBAX U XUMUUECKUX PEAKIIUSAX;



OCYHICCTBJIATL CAMOKOHTPOJIb CBOEH AEATEIbHOCTH Ha OCHOBE CaMOaHaIn3a U CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATHI
10 KJIACC

[TpenMeTHBIE pe3yIbTaThl OCBOCHUS Kypca «OpraHudeckas XUMHUs» OTPaXkaroT:

c(hOpMHUPOBAHHOCTD MPEACTABICHUN O XMMHUYECKON COCTaBIIAIOINICH €CTECTBEHHO-HAYYHOW KapTHHBI
MHpa, POJIM XUMHUH B MIO3HAHUU SBJICHUN MPUPObI, B (POPMUPOBAHUY MBIIIJIEHUS U KYJIbTYPbl JUYHOCTH,
e (YHKIMOHAJIBHON I'pPaMOTHOCTH, HEOOXOAMMOM A pelleHHs NMPaKTUYECKUX 3a/ad4 M 3KOJIOTMYECKH
000CHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO U MIPUPOIHOM Cpee;

BJIAJICHUE CHUCTEMOM XUMHUYECKHUX 3HAHUH, KOTOpas BKIIOYAET: OCHOBOIIOJIAralOlUe IIOHATUS
(XMIMHYECKHI ~ JJIEMEHT, aTOM, OJJeKTpOHHAs  O00O0JOYKa aroMa, MOJIEKYJa, BAJICHTHOCTb,
AIIEKTPOOTPHULIATEIFHOCTh, XUMHUECKasi CBS3b, CTPYKTypHas (opmyna (pa3BEpHyTas M COKpaIEHHAs),
MOJIb, MOJIIpPHAsl Macca, MOJISIpHBIH OOBEM, yriaepoaHbIN CKeleT, (yHKIMOHAJIbHAs TpyIla, paaukal,
WU30MEpUsi, U30MEpbI, TOMOJIOTMYECKUN P, TOMOJIOTH, YIJIEBOJOPOJbI, KACIOPOA M a30TCOJEp Kallne
COEZIMHEHUs,, MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHbIE COEIUHEHUS); TEOPUU U
3aKOHBI (TEOpHs CTpPOEHMs OpraHMyeckux BemecTB A. M. BbyTnepoBa, 3akOH COXpaHEHHsS MacChl
BELIECTB); 3aKOHOMEPHOCTH, CHUMBOJUYECKHM $3bIK XMMHH; MUPOBO33PEHYECKHE 3HAHUS, JIeXKAllUe B
OCHOBE MOHUMAaHMS NPUYUHHOCTU U CUCTEMHOCTH XMMUYECKUX SBJICHUH, (PAKTOIOTHYECKUE CBEICHHS O
CBOICTBaxX, COCTaBe, MOJTYYEHUH M OE30M1aCHOM HCMOJIb30BAaHUM Ba)KHEMIIMX OPraHUYECKUX BEIIECTB B
OBITY U IPAKTUUYECKOH JEATEIbHOCTH YEJIOBEKA;

C(OPMHPOBAHHOCTb YMEHUI BBIABIATH XapaKTepHbIE NPU3HAKU MOHATHM, yCTaHaBJIMBaTh MX
B3aUMOCBSI3b, HCIIOJB30BATh COOTBETCTBYIOIIME TMOHATHS TNPH ONUCAHUM COCTAaBa, CTPOCHUS U
IIPEBPALICHUI OPraHUYECKUX COCIUHEHMI;

C()OPMHPOBAHHOCTh YMEHHUH HCIOJIB30BaTh XMMHUYECKYI) CHUMBOJMKY [UI COCTaBJICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON) (OpPMyT OpPraHMYECKUX BEILIECTB H
YPAaBHEHUN XUMHUYECKUX DPEAKLUUN, H3rOTaBIUBATH MOJEIM MOJIEKYJl OpPraHMYECKHUX BEIIECTB IS
WUTFOCTPALMH UX XMMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpPMHPOBAHHOCTh YMEHHUI yCTaHABJIMBATH MPUHAUICKHOCTh MU3YYEHHBIX OPraHMYECKHX BEIIECTB
[0 MX COCTaBYy M CTPOEHUIO K OIPEeIEHHOMY KJIacCy/TpyIIe COeAMHEHUH (YTIeBOJOPOIbI, KUCIOPO U
a30TCcOJiepXKallie COCIUHEHHS, BBICOKOMOJIEKYJSIDHBIE COEAUHEHHs), JaBaTb UM Ha3BaHHUS 110
cucrematnyeckoir HomeHkiatype (IUPAC), a takke NpUBOAWTH TPUBUAIBHBIE HA3BaHUS OTAEIBHBIX
OpPraHMYeCKHUX BEIIeCTB (ITUJIEH, NPONWICH, AaUeTWIeH, JTUJICHIVIMKONIb, TIHUIEpPHH, (eHod,
dopmanbaerun, aneTalbleTH, MypaBbHHAs KHCIOTA, YKCyCHas KHCJIOTa, OJIMHOBAs KHCIOTA,
CTeapHHOBAs KUCIIOTA, IIII0K03a, (PyKTO3a, KpaxMall, IeJUTI0103a, TIUIHH);

c(OpPMUPOBAHHOCTb YMEHHMSI ONPEAEATh BUAbl XMMHUECKON CBSI3U B OPraHMYECKUX COEIMHEHUSX
(oguHApHBIE U KpaTHBIE);

Cc(OPMHUPOBAHHOCTh YMEHUS IPUMEHSTh MOJIOKEHHUS TEOPUH CTPOEHHsI OPraHMYECKUX BeniecTB A. M.
bytnepoBa ans OOBsICHEHHS 3aBHCHUMOCTH CBOMICTB BEIIECTB OT KX COCTaBa M CTPOEHUS; 3aKOH
COXPAHEHHUSI MacCChl BEIIECTB;

c(OpPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh COCTAB, CTPOEHHUE, (PU3NYECKHE M XMMUYECKHE
CBOICTBA TUIIMYHBIX MPEACTABUTEIEH pa3IM4HbIX KJIACCOB OPraHUYECKUX BEILECTB (METaH, ATaH, STHJIEH,
NpONUJIeH, aueTwieH, Oyraauen-1,3, metunOyTtanuen-1,3, GeH301, METaHOJ, ATAHOJ, STHJICHIJIHMKOIb,
rIMIepuH, (eHon, ameranpAerua, MypaBbHHAs M YKCYCHAash KHCJIOTHI, TIIFOKO3a, KpaxMal, IeJUTII03a,
aMUHOYKCyCHasl KHCJIOTa), WJUIIOCTPUPOBATh TI'E€HETHYECKYI CBSI3b MEXJIy HUMH YypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKHUX PEAKIMH ¢ UCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOpMYI;



c(OPMHPOBAHHOCTh YMEHHS XapaKTepHU30BaTh HMCTOYHHMKH YIJIEBOJOPOIHOTO ChIpbs (HE(DTH,
OPUPOJHBIM Ta3, yrojib), CIHOCOOBI MX MEPepadOTKU M MPAKTUYECKOE TMPUMEHEHHE NPOAYKTOB
nepepadoTKu;
c(OpMHUPOBAHHOCTh YMEHUN MPOBOJAUTH BBIYUCICHUS 110 XUMUYECKUM YpaBHEHUSAM (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEaKIMHU MO M3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXOJHBIX BEUIECTB WU MPOAYKTOB PEAKIINN);
chOpMUPOBAHHOCTh YMEHHUMN BIAJETh CUCTEMOI 3HaHUI 00 OCHOBHBIX METOJ]aX HAYYHOT'O MMO3HAHUS,
UCTIONIb3YEMBIX B XUMHH IPH U3YYEHUHU BEILECTB M XUMHMUYECKHX SIBJICHUH (HaOJtoJeHHEe, U3MEpEHHe,
9KCHEPUMEHT, MOJICIMPOBAHNE), UCTIOIb30BaTh CUCTEMHBIE XUMUYECKHUE 3HAHUS JJIsl IPUHATHS peIIeHui
B KOHKPETHBIX )KU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BELIECTBAMH U UX IPUMEHEHHEM;
c(OpMHUPOBAHHOCTh YMEHUU COOJIOJaTh TpPaBHWIA IMOJB30BAHUS XUMHYECKOH MOCYIOW H
7a00paTOpHBIM 00OPYNIOBaHMEM, a TaKXKe IpaBHUiia OOpaIleHUs C BEIIECTBAMU B COOTBETCTBHH C
MHCTPYKUHUSMU IO BBHIIOJHEHHIO JIAOOPATOPHBIX XUMUYECKUX OMBITOB;
c(hOpMUPOBAHHOCTh YMEHUI TJIAHUPOBATH U BBIMOIHITh XUMUYECKUHN SKCIIEPUMEHT (TIpeBpaIlleHus
OpPraHWYECKUX BEILIECTB IPU HArpEBaHUM, MOJyYEHHE 3TUJICHA U U3YUYEHUE €r0 CBOWCTB, KAUECTBEHHBIC
peakIyu OpraHMYecKMX BEUIECTB, JeHATypalus OeNKOB IPH HArpeBaHUH, LIBETHBbIE PEAKIUU OENKOB) B
COOTBETCTBUH C IMPaBUJIAMHM TEXHHKH OE30MAaCHOCTH NpHU OOpallleHHH C BEIIeCTBaMH U Ja00OpaTOPHBIM
000pyI0OBaHUEM, TIPEICTABIATH PE3YJIbTaThl XUMHUYECKOTO SKCIEpUMeHTa B (popMe 3ammcu ypaBHEHUI
COOTBETCTBYIOIIMX peaKklUii U (OpMyJIMPOBATH BHIBO/IBI HA OCHOBE ATUX PE3YJIbTaTOB;
c(OpMHUPOBAHHOCTh YMEHHIM KPUTHUUYECKH aHATU3UPOBATh XUMHUUYECKYIO HH(DOPMALINIO, TIOTYyYaeMyIo
U3 pa3HbIX UICTOYHHUKOB (CpesicTBa MaccoBOM MHpopMaluu, HTepHET u ApyTHX);
c(hOpMHUPOBAHHOCTh YMEHUI COOIIOIaTh IPABHIIA IKOJIOTUYECKH 11eJIeCO00Pa3HOTO MOBEACHUS B OBITY
U TPYAOBOMW JEATEIBHOCTH B LIENSAX COXPAHEHMsI CBOETO 3/I0POBbSl U OKPY’KAIOIIEH NPUPOAHOU CpElbl,
OCO3HaBaTh ONACHOCTh BO3/ECIHCTBMS HA JKUBBIE OPTaHU3MBI ONpPEAEIEHHBIX OPraHUYECKUX BEILECTB,
noHuMast cMblca nokasatens [1JIK, noscHATh Ha mpuMepax crocoObl YMEHBIIEHHUS U ITPEIOTBPAILICHHS UX
BPEIHOTO BO3/ACUCTBUS HAa OPraHU3M UYEJIOBEKa,
JUIs 00YYaIONIMXCSl C OTPAaHMYEHHBIMH BO3MOXKHOCTSMH 3JI0OPOBBSI: YMEHHE MPUMEHSITh 3HAHHUSA 00
OCHOBHBIX JOCTYIIHBIX METOAAX IMO3HAHMS BEUIECTB U XUMHUUYECKUX SIBJICHUM;
JUIS CIIENBIX U CIa00BUASAIINX 00yYaIOIIUXCsl: YMEHHUE HCIIONIb30BaTh Pelbe(HO-TOUCUHYIO CUCTEMY
o06o3nauenuii JI. bpaiins s 3anucu XuMu4eckux GopMyII.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos
Ne HaunmenoBanue pasienoB JIeKTPOHHBIE (HH(POBHIE)
KonTpoabHbl IMpakTnyeckune
n/n U TeM NMPOrpaMMblI Bcero o0pa3oBaTejibHbIE pecypchbl
e padoThI padoThI
Pa3nen 1. Teopernueckue 0OCHOBBI OPraHMYeCKON XMMHUH
[Ipenmet oprannyeckoii
11 xuMuHu. Teopust cTpoeHust 6 https://resh.edu.ru/subject/lesson/6149/start/
' OPraHUYEeCKUX COCTUHCHUMN 170388/
A. M. Bytneposa
Hroro no pazgeny 6
Paspnen 2. Yriesonopoabl
IIpenenbHbIE yTI€BOAOPOABI https://resh.edu.ru/subject/lesson/6151/start/
2.1 4
— aQJIKaHBbI 149993/
Henpenenbusie
2.2 YIJIEBOJOPOABIL: aJIKEHBI, 10 1 1 https://resh.edu.ru/subject/29/
aJIKa/INEHbI, aJTKUHBI
A
23 POMATHHECIHE 5 https://resh.edu ru/subject/29/
YTIIEBOOPOBI
[IpupoaHbie UCTOUHUKHI
2.4 YIJIEBOJOPOAOB U UX 6 | https://resh.edu.ru/subject/29/
nepepadoTKa
Hroro no pazgeny 25

Paznea 3. Kucaopoacoaepxxamiue oprannyeckue coeIuHeHus

3.1 Cruptel. Denon

7

https://resh.edu.ru/subject/29/




Anpnerunpl. KapOoHOBBIS

3.2 10 https://resh.edu.ru/subject/29/
KUCITOTHL. ClIOkKHBIE d(DHUPBI
3.3 VriaeBoasl 6 https://resh.edu.ru/subject/29/
Hroro no pazneny 23

Pa3nen 4. AzoTcoaepxkaiiye opraHudecKue coeIMHeHust

4.1

AMUHBI. AMUHOKHUCIIOTEL.
benxu

5

https://resh.edu.ru/subject/29/

Hroro no pazgeny

5

Paznen 5. BoicokoMoJieKyJISIpHBbIE COCIMHEHUSA

ITnactmaccel. Kayayku.

5.1 9 https://resh.edu.ru/subject/29/
Bonokna
Hroro no pazneny 9
OBIIEE KOJIMYECTBO YACOB 68

I10 ITIPOTPAMME
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MyHununanbHoe 010/1keTHOe 0011e00pa3oBaTeIbHOE YUpPeKIeHue
HoBocesioBckasi mkoJ1a» Cumdeponosnbekoro paiona Pecnyoimmkun Kpbim
(MBOY «HoBoceoBcKasi IIK0J1a)

OKIIO 00793621; OI'PH 1159102010308;_MHH9109008830/KIII1910901001
yi. I'arapuna, nom 36, c. HoBocenoBka, Cumdepononbckuii paiion, Pecrybnmka Kpbim,
297550

ten. (3652) 33-42-26, e-mail: school_simferopolsiy-rayon22(@crimeaedu.ru
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PykoBogurens MO

JL.LH.O60puHa

KanengapHo-remaTudeckoe niiaHupoBaHue
yueOHOro nmpeaMera « XuMus»
10 xmacc
Ha 2023/2024 y4eOHbIii roj

C HUCITIOJIB30BAHUCM O60py,Z[0BaHI/IH HCHTpa «Touka pocTa»

YpoBeHb 00pa3zoBaHus: cpeqHee 001ee 00pa3oBaHue
KonuyecTBo yacoB mmo yueOHOMY T1aHy: Bcero — 68 u/ro; 2 4/Heaento

Yuurens: bait Aiiire MycradaeBna

c. HoBocenoska
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KanennapHo-remaruyeckoe IViaHUPOBAHUE YPOKOB XHMHHU

10 kaacc
Ne Ko Jarta
ypo- Tema ypoka J¥- | IPOBEACHUS
Ka yec | miaH | pakT DNEKTPOHHBIE
T- (mpoBrIe)
BO o0OpasoBarenbHbIE
Hac pecypesl
OB
Pa3nen 1.TeopeTnueckue 0CHOBBI OPraHM4YecKoil XuMun.(6 4acon)
Tema 1. Ilpeamer oprannveckoit xumuu. Teopusi cTpoeHNsI OPraHUYECKUX
coenquHeHuii A. M. bytieposa. (6 yacos
1 | BBoauslil, nepBuuHblil HHCTpYKTax 1o Th. [Ipenmer 1 https://academy-
OpPraHUYECKON XUMUU , e€ BOSHUKHOBEHHE, Pa3BUTUE U content.apkpro.ru/
3Ha4YCHUE. lesson/a9f3d191-5ele-
4e24-ac02-
efb16fa49f6a
2 | Teopusi XMMHYECKOTO CTPOEHHUS OPTaHUIECKUX https://academy-
BeniecTB A.M. ByTiepoBa, €€ OCHOBHBIE MOJIOKEHHUS. 1 content.apkpro.ru/
JleMoHCcTpanusi: O3HAKOMJICHUE C 0Opas3iaMu opra- lesson/a9f3d191-5ele-
raop| HU4eCKMX BELIECTB U MaTeprallaMi Ha UX OCHOBE, MO- 4e24-ac02-
hi§ JIETTUPOBAHUE MOJIEKYJI OPTaHMYECKUX BEIICCTB. efb16fa49f6a
3 Teopusi XUMHUYIECKOTO CTPOCHUST OPTaHUYECKUX 1 https://academy-
BeniecTB A.M. ByTiiepoBa, €€ OCHOBHBIE ITOJIOKEHHS. content.apkpro.ru/
Ha6 | leMoHcTpanusi: HaOIIOCHIE U OTICAHNE JEMOHCTpA- lesson/a9f3d191-5ele-
Jle | TMOHHBIX ONBITOB MO MPEBPAILICHUI0 OPTAaHMYECKUX Be- 4e24-ac02-
€CTB| LECTB IPU HAarpeBaHuu (IJIaBi€HHUE, OOYIJIMBaHHE U efb16fa49f6a
rope|l TOpeHue).
Hpe | IIpencraBnenue o kiIaccupUKAIIUU OPTAaHUIECKUX 1 https://academy-
BEIIECTB. content.apkpro.ru/
lesson/726ee099-e1a9-
410f-b8be-
b4cb589aeadl
5 | IlpencraBnenue o kiaccu(UKaIUU OPTaHUUECKUX 1 https://academy-
BelecTB. Penienne pacueTHRIX 3a1ad. content.apkpro.ru/
6 | Homenkiarypa (cucremaTwdeckas) W TpHUBHAIbHBIC | 1 lesson/726ee099-e1a9-
Ha3BaHUs OPTaHUYECKHUX BEIECTB. 410f-b8be-
b4cb589aeadl
Paszgea 2. YraeBogopoabl ( 25 yacos)
Tema 2. [lpeaebHble YIiieBoA0POabI(aJKaHbl) (4 yaca)
7 AJKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM PAT . 1 https://academy-
8 | AJKaHBI: TOMOJIOTHYECKHIA PSII. 1 content.apkpro.ru/lesso
JlaGopaTopublii  onbIT. M3rotoneHme — Mojenei n/258ddc06-ec23-473c¢-
MOJIEKYI yriieBo10poioB. MHcTpykTax mo Th. b3d7-ed82fcaddd02
9 | MeraH 1 3TaH — MPOCTEHIIINE NMPEACTABUTEH AJIKAHOB. 1 https://academy-

content.apkpro.ru/
lesson/258ddc06-ec23-



https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-

473c-
b3d7-ed82fcaddd02

10

MeTtaH ¥ 3TaH — MPOCTEUIITNE MPEACTABUTEIH ATKAHOB
Beluucnenuss 1Mo ypaBHEHMIO XUMHUYECKOM pEaKkIHH
(Maccel, 00bEMa, KOJIMYECTBA UCXOTHOTO BEIIECTBA)

https://academy-
content.apkpro.ru/lesso
n/258ddc06-ec23-473c¢-
b3d7-ed82fcaddd02

Tema 3.HenpenenabHble yrieBOAOPOAbl: AJIKEHbI, aJKaAHeHbl, AJIKHHBbI (10 yacoB)

11 | ANKeHBI: COCTaB U CTPOSHHE, CBOMCTBRA. 1 https://academy-
Bru | AnkeHbl: Mogy4YeHUE , CBOMCTBA U IPUMEHEHUE . 1 content.apkpro.ru/
BbI4uCIIEHHs 110 yPABHEHHIO XMMHYECKON PEaKIuK lesson/4038171e-4158-
(IpOJyKTa pPEakuMM MO HW3BECTHBIM Macce, O0BEMY, 4bd1-ae98-
KOJIMYECTBY OJHOTO U3 MCXOJHBIX BELIECTB WIN 18dc1cfb9399
MPOAYKTOB PEAKIIMHN).
Bru |Otunen u nponwieH — mpocTeiiue mnpeacraBurenu | 1 https://lesson.edu.ru/
aJIKE| AJIKEHOB. 04/10
14 | IpakTuueckas padora Ne 1. «Ilonyuenue stunena u | 1 https://academy-
n3ydeHue ero cBoiicte». Mucrpykrax no Th. content.apkpro.ru/
lesson/53¢cd2379
2a45-43b1-9167-
7ebcdaf03cel
15 | KonTpouabHas padora Nel o teme «Teopust ctpoeHus https://lesson.edu.ru/
opraHMueckux coeauHeHuid A. M. bByrtnepoBa» u 04/10
«[Ipenensapie W HenpenenbHble yriaeBoIopoasDy (6e3
aJIKaJUCHOB 1 aJ'IKI/IHOB).
Wik | Ankaauensl. byraguen-1,3 u metunGyraauen-1,3. 1 https://lesson.edu.ru/
[TomyyeHue CHHTETUYECKOTO KayYyKa U PE3UHBI. 04/10
htps Ankanuensl. byraguen-1,3 u metundyraauen-1,3. 1 https://lesson.edu.ru/
[TonydyeHne CHHTETHYECKOTO KayuyKa U PE3UHBI. 04/10
JleMOHCTpalMU: O3HAKOMJIEHHE C 0OpaslamHu IJacT-
1ac Macc, Kay4yKOoB U pE3UHbI
18 | AnkuHBl: CcOocTaB W OCOOGHHOCTH  CTpoeHus, | 1 https://lesson.edu.ru/
TOMOJIOTUYECKUH PSI. 04/10
19 | AueruiieH — NpocTeuil NpeaCcTaBUTENb AJIKMHOB. 1 https://lesson.edu.ru/
04/10
20 | BpruucneHus no ypaBHEHUIO XMMHUYECKOM peakInu. 1 https://academy-
content.apkpro.ru/
lesson/7dada027-8448-
418f-b416-
tbaledd4ab6d
Tema 4. ApomaTHuecKne yriieBoaopoas! (5 yacos)
Ape| ApeHsl: cBolcTBa O€H30J1a U TOMOJIOTOB. 1 https://academy-
content.apkpro.ru/
2pe| Apensl: 6eH301 U TOITYy0l. TOKCHYHOCTH apeHOB 1 lesson/d86d700-d5b4-

491d-aded-c 3ddal9f



https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-

A0p

I'enetnueckas CBA3b ApCHOB C JpYyruMu yrijeBOAOpO-
JaMHu.

https://lesson.edu.ru/
04/10

Aene

I'eneTndeckas cBsI3b YTJICBOAOPOAOB, IPUHAMJICKAIUX
K Pa3/IMYHBIM KJIacCaM.

https://lesson.edu.ru/
04/10

2T%H | 'eHeTnueckast CBs3b yIIE€BOAOPOAOB, MPUHAAISKALUX | 1

K pa| K pa3iuyHbIM KiaccaM. Perienue pacueTHbIX 3ajad.

Tema 4. IIpupoaHble HCTOYHUKH YIJIEBOOPOI0B U UX NepepadoTka (6 yacos)

26 | IlpuponHble MCTOYHUKHM YTJIEBOJOPOJOB: MPUPOAHBIN | 1 https://lesson.edu.ru/

ra3 u nomyTtHeie HeTsHBIC ra3bl. Komtekuu «Hed Ty 04/10
U «YTONIb.
JleMOHCTpalMu:  O3HaKOMJIEHME C  oOpasuamu
IUIacTMAacC, KayuyyKoB U pe3uHsbl, kKoyuiekiuu «Hedte» n
«YTO0nb», MOAEIUPOBAHUE MOJIEKYJ YIJIIEBOAOPOAOB U
raJOT€HOIPOU3BOIHBIX.

27 | KaMeHHBI yromb M TNPOAYKTHI ero mnepepadoTku. | 1 https://lesson.edu.ru/
Pemienue pacueTHbIX 3a1a4. 04/10

2A8pu ([IpupoHbIE CTOYHUKHU YTIEBOIOPOAOB: HEDTH U MPO- 1 https://lesson.edu.ru/

[Ip | nykTh! €€ nepepaboTku. Borurcnenus npoaykra peax- 04/10

UM | IUHM TI0 U3BECTHBIM Macce, 00bEMY, KOJTMUYECTBY OJHOTO

U3 | M3 NCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUH).

2%pu | [IpupoHbIe UCTOUHUKU YIIEBOJOPOIOB: He(Th U mpo- | 1 https://lesson.edu.ru/

I OykThl €€ nepepaboTku. CrocoObl nepepaboTku HedTu: 04/10

nepe MeperoHka, KpeKUHr (TepMHUUYECKHM, KaTaTUTHYECKUi),

TP | TUPOITH3.

Bbluuciienuss 1o ypaBHEHUIO XMMHMYECKOM peakiuu
(Maccel, 00b€Ma, KOJTMYECTBA UCXOTHOTO BEIIECTBA).

30 | [IpupoaHble MCTOYHHMKH YTIEBOJAOPOAOB: MPUPOAHBIH | 1 https://lesson.edu.ru/
ra3 u NomyTHbIe He(TsHbIe ra3bl. Pemienne pacueTHbIX 04/10
3ajad.

31 | KonTpoabHasi padora Ne 2 mo temam: «IIpenensubie | 1 https://lesson.edu.ru/
yII1eBOA0poab» U «HenpenenbHbie YIiIeBOI0POIbI» 04/10

Paznen 3. Kuciopoacoaep:xamnue oprannieckue coequHenns ( 23 yaca)
Tema 5. Ciuptbl. @eHout. (7 yacos)

32 | Ilpenensubie omHoaToMHBIC CHUpPTHL. JlemoncTpaumm: | 1 https://academy-
[poBe/ieHUe, HaONI0JIEHHEe M OINUCAHUE JEeMOHCTpalu- content.apkpro.ru/
OHHBIX OIBITOB: TOPEHUE CIUPTOB. lesson/5439¢18b-7440-
JlabopaTopublii  onbIT. KauecTBeHHBIE peakuuu 4b61-bf84-
OJIHOATOMHBIX CIUPTOB (OKUCIICHHE ATaHOJIA OKCHIIOM c04fa471694f
meau (I1)). Muctpykrax no Th.

33 | MertaHon u O9TaHON: MOdy4YeHue, Qusuueckue U | 1 https://academy-
XMMHUYECKHE CBOMCTBa (peakuMu C  aKTUBHBIMHU content.apkpro.ru/
MeTajlaMH, raJOr€HOBOIOPOJIaMH, ropeHue), lesson/5439¢18b-7440-
Bonoponnas cBsi3b. 4b61-bf84-

c04fa471694f

34 | Meranon u stanon. JleficTBue MeTaHona U 3TaHojda Ha | 1 https://academy-

OpraHnim 4€JIO0BCKaA.

Pacuérnble 3axayu. BplUuCleHMS 10 yPaBHEHUIO

content.apkpro.ru/
lesson/5439¢18b-7440-



https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

XUMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA 4b61-bf84-
HCXOJHOTO BEIIECTBA WM TNPOAYKTAa PpPEAKUUU 110 c04fa471694f
U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3

VCXOJIHBIX BEIIECTB WM MTPOAYKTOB PEAKIIHH.

35 | Meranon u sTa”on. JleiicTBue MeTaHOJIa M 3TaHOJIA Ha 1 https://academy-
OpraHU3M YeJIOBEKa. content.apkpro.ru/
PacuérHble 3agaun. BoruncieHus no ypaBHEHHUIO lesson/5439¢18b-7440-
XUMHUYECKOH peakuuu (Macchl, 00bEMa, KOIMYeCcTBa 4b61-bf84-

HCXOJIHOTO BEILECTBA WU IIPOLYKTa PEAKLIUHU 110 c04fa471694f
M3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OJTHOTO U3
MCXOJIHBIX BEIIECTB MIJIM MPOAYKTOB PEAKIIUN).

36 | Pacuérnble 3agauyu. BeruuciaeHus 10  ypaBHEHHIO https://academy-
XUMHUYECKON peakuuu (Macchl, 00bEMa, KOJIUYECTBA content.apkpro.ru/
HMCXOJIHOTO BEIECTBA WM TPOJAYKTa PEAKIUU TI0 lesson/5439¢18b-7440-
M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 4b6f-bf84-

MCXOJIHBIX BEILIECTB MIJIM MPOAYKTOB PEAKIINN). c04fa471694¢

37 | MHOroatoMHbIE€ CHUPTHI: ATHJICHIIUKOIb U TIUIEpUH: | | https://academy-
CTpoeHue , (U3MYEeCKHEe U XUMHUYECKHE CBOICTBA. content.apkpro.ru/lesso
[Ipumenenue [JIMLEpUHA u STUJICHTJIUKOJISL. n/461aa9c8-c0ef-4827-
JdemMoHCTpauMu:  B3aUMOJECUCTBHE  MHOIOATOMHBIX a8e5-d12a0bedc826
CIIHPTOB CO MICTOYHBIMH METAJIAMHU.

JlaGopatopHbiii onbIT. KauecTBeHHass peakuus Ha
MHOT'OATOMHBIE CIIUPTHI): B3aMMO/ICHCTBHE TIUIICPUHA C
rugpokcunom meau(ll)). Muctpykrax mo Th.

38 | denon:  crpoeHWe  MOJNEKyJbl, (usmdyeckne w | 1 https://academy-
XMMUYEeCKHe  CBOWCTBA.  TOKCHYHOCTH  (heHoa. content.apkpro.ru/
[Ipumenenue denomna. lesson/649883b8-7c51-

4£16-896e-
10a2278b08f1
Tema 6. Aabaernabl. Kap6onoBbie kucjiorbl. Cinoxxkabie 3¢gupsi. ( 10 yacos)

39 | Anpreruasl: GopMalbIAETHI U alleTalbACTHI. AIIETOH. 1 https://academy-
JdemoHcTpamumn: (OKHCIEHHE aMMHAYHBIM PacTBOPOM content.apkpro.ru/
okcupa cepedpa(l) u runpoxkcuaom menu(Il), lesson/8664b319-0ba3-

4945-b076-
cb7ae5858b90

40 | OgHOOCHOBHBIE TpEEIbHbIE KAapOOHOBBIE KHCJIOTHI: https://academy-
MypaBbHHAS U YKCYCHASsI. content.apkpro.ru/

lesson/b4feaa04-3438-
4b57-a3ec-
ba0f9fe63c0d

41 |IIpaktuuyeckas padora Ne 2. «CBoiicTBa pacTBOpa yK- 1 https://academy-

Vkc| cycHoil kucnote» . UHcTpykTax no Th. content.apkpro.ru/
lesson/9834d408-386d-
444a-8de3-
7etba8b98cdb

42reqCreapriHoBasi M OJIEMHOBAas KHCIOTHI, Kak Ipexncra- | 1 https://lesson.edu.ru/

CTaB|BHUTEJIN BBICIINX KapOOHOBBIX KHCIIOT. 04/10




Mr1

Mplia Kak COJIM BBICIINX KapOOHOBBIX KHCIIOT, UX MOIO- 1
Iee JIEUCTBUE.

https://lesson.edu.ru/
04/10

4850
JIOT

Crnoxable 3(QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX Kuc- | 1
n0T. ['unponus cinoxHbeIX 3gupoB. PacueTHble 3a1aun.

https://academy-
content.apkpro.ru/
lesson/71ac43f2-a0d4-
4945-a0eb-
1€59¢d5f4d9f

4510

XKupsl: runponus, npuMeHeHre, OuoJoruyeckas poib 1
Kupos.

https://academy-
content.apkpro.ru/
lesson/71ac43f2-a0d4-
4945-a0eb-
1e59¢cd5f4dof

48 vp

Kupsr: runponus, npuMeHeHne, ONoIOoTrHIEcKas poiib 1
Kupos

https://academy-
content.apkpro.ru/
lesson/71ac43f2-a0d4-
4945-a0eb-
1€59¢d5f4d9f

47

Pacuernble 3agauu. Beruucienus mo ypaBHeHHo | 1
XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA
HUCXOJHOTO BEIIeCTBa WM MPOJAYKTa pPEaKIUu 10

https://academy-
content.apkpro.ru/
lesson/5439c18b-7440-

W3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO U3 4b61-bf84-
HCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN). c04fad471694f
48 | O0oOmeHue U cucTeMaTu3alus 3HaHuH| 1o Teme «Anb- | 1 https://academy-
nerunbl. KapooHnoBbie kucinotel. CrioskHBIE YOUPBD. content.apkpro.ru/
lesson/5439¢18b-7440-
4b61-bf84-
c04fa471694f
Tema 7. YriaeBoasnl ( 6 4acoB)
49 | YrueBonsl: coctas, Kiaccupukanys. Baxuneimme npen- | 1 https://academy-
CTaBUTEJH: TJIIOK03a, (PPYKTO3a, caxaposa. content.apkpro.ru/
lesson/709ce43a-deb6-
4281-963b-
01d2e212d4d0
SKipa | Kpaxmai u 11e/u1t0J103a Kak IPUPOIHBIC TOJTUMEPHI. 1 https://lesson.edu.ru/
JL. 04/10
DSy | DPusznueckre 1 XUMUUYECKHE CBOMCTBA Kpaxmaia. 1 https://lesson.edu.ru/
J1.O|JIaGopaTopHblii onbIT. B3aumoseiicTBre kpaxmana ¢ 04/10
n | nogoM. MHcTpykTax no Th.
[P |OG6o6IeHne U cucTeMaTu3anus 3HaHUH 1 https://lesson.edu.ru/
04/10
53 |IIpakTuuyeckas padora Ne 3. Pemenue skcnepumen- | 1 https://lesson.edu.ru/
TaJb| TAJIHBIX 33Ja4 Ha MOJIY4YEHHE M paclo3HaBaHUE Opra- 04/10
praH Hu4eckux BemecTB. MHcTpykTax no Th.
¥on | KonTpoabHasi padora Ne 3 mo pazgeny kuciopojaco- | 1 https://lesson.edu.ru/
«Ku | nepxaie opraHMYeCKHUe COEIMHEHUS. 04/10

Pa3znea 4. A3orcoaepxamue opranndecKkue coeiuHeHus. ( 4acoB)




60

Tema 8. AMuHBI. AMMHOKHUCIOTBI. bejiku (5 yacoB)

55 | AMMHBI: METUJIAMUH U aHWIHH 1 https://academy-
content.apkpro.ru/
lesson/0c608a59-4c69-
4481-839¢-
9205f201b73e

oMuy| AMUHOKHUCIIOTHI Kak aM(oTepHbIe OpraHHYECKue 1 https://academy-

U |coenuHeHus, ux OMoJIOTHUeCKOe 3HaUYeHue. IlenTuan. content.apkpro.ru/lesso
n/c2f2f3d7-43d1-4873-
ace0-78eca6009628

57 | AMUHOKHCIOTHI Kak aM(pOTEpHbIE OPraHUYECKUE 1 https://academy-

W | coenunenwus, ux ouonornyeckoe 3HaueHue. [lentumpl. content.apkpro.ru/
lesson/c2f2f3d7-43d1-
4873-ace0-
78eca6009628
58 | benku kak MpUPOAHBIE BBICOKOMOJIEKYISIPHBIE 1 https://academy-
COCTUHCHHUS content.apkpro.ru/

H | JIabopaTopHblii onbIT. [[eHaTypanus 6€TKOB Mpu lesson/c2f2f3d7-43d1-
IIPU HarPEBAHMH, IIBETHBIE PEAKIMHU OEIKOB. 4873-ace0-
Huctpykrax o Th. 78eca6009628

§900| O0001IEHE ¥ ccTEMAaTH3alM 3HAHUI 10 TeMe «A30T- 1 https://academy-

«A3 | comep:kallie OpraHndeckue CoeJMHeHus». Pemenne content.apkpro.ru/

Pemr| pacueTHbIx 3amay. lesson/c2{2f3d7-43d1-

4873-ace0-
78eca6009628
Paspnen 5. BeicOKOMOJIEKY IS pHBIE COCIUHEHUSA
Tema 9. [lnactmaccol. Kayuyku. BoJsiokHa. (6 yacoB)

60cH| OCHOBHBIE TOHATHUSI XUMHH BHICOKOMOJIEKYJISIPHBIX coe- | 1 https://lesson.edu.ru/

Jln | puHeHwui. 04/10

@cH| OCHOBHBIC IOHATHSI XUMHH BEICOKOMOJIEKYJISIPHBIX coe- | 1 https://lesson.edu.ru/

JIMHEHUH. 04/10
JlaGopaTopHslii onbIT. O3HaKOMJICHHE ¢ 0Opa3amMu

[Tpu| mPUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,

Kay | kayuykoB. MHctpykrax no Th.

@2cH | OCHOBHBIE METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX coe- | 1 https://lesson.edu.ru/

IuH | nuHeHui. [1nactMaccel, kaydyky, BOJIOKHA. 04/10

IIpa/ Pemienne pacyeTHBIX 32/1a4 Ha ONpe/IeTICHUE MacCOBOM

WM 00BEMHOM JIOJTH BBIXOJIA MPOYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO.
68 c | OCHOBHBIC METO/IbI CHHTE3a BHICOKOMOJICKYJISIPHBIX 1 https://lesson.edu.ru/
coen| coequHeHun. Ilnactmaccsl, kKaydyyku, BOJIOKHA. 04/10
Pac| PacuerHbie 3a1a4u. PemieHne pacueTHbIX 3a7a4 HA

O ompeneneHre MacCOBOM UM OOBEMHOM JI0JIM BBIXOA

[Tpo | mpoayKTa peakiiu OT TEOPETUIESCKH BO3ZMOKHOTO.

64 | IHpaxTnyeckas padora Ne 4. «Pacno3naBanue rract— | 1 https://lesson.edu.ru/

mia | Mmacc W BoJokoH». MHcTpykTax no Th. 04/10

6K | KontpousHas padora Ne 4 o pazneny «Asorcoaep- 1 https://lesson.edu.ru/

JKalllie OpraHuYecKHe coeAMHEHUs» U « Bricokomore- 04/10

JICKY]

KYJIAIPHBIE COSIMHECHUSY.




@e3e| PesepBHblii ypok. O6001IIEHHE M CUCTEMAaTH3alMs 3Ha- 1 https://lesson.edu.ru/
3ua | Huil. Pemenue nenoyek npeppaiieHui. 04/10

@JcH | Pe3epBHbIii ypok. O60011IeHIE U cCTEMaTH3alus 3Ha- 1 https://lesson.edu.ru/
3Ha | Huii. PemeHne pacyeTHbIX 3a1a4. 04/10

6Bese| PesepBHblii ypok. O0001IIeHHE U CUCTEMAaTH3AIHS 3HA- 1 https://lesson.edu.ru/
3Ha | HUil. 04/10







