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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1Mo XMMuM Ha YpOBHE CpegHEro odmiero odpa3zoBaHus pa3paboraHa Ha ocHoBe dDemepaibHOTrO
3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpa3oBannu B Poccmiickoii ®enepanmm», TpeOOBaHHHA K pe3yiabTaTaM
ocBoeHHs (emepanbHON  00pa3oBaTENBHON TpOrpaMMBI  cpeaHero obmero oopasosanms (DOII COO),
MIpeJCTaBIeHHBIX B DenmepaibHOM TOCymIapcTBeHHOM oOpaszoBaTenbHOM ctanmapte COO, ¢ yuérom Konremnmumu
MpernoiaBaHusl y4eOHOro mpeaMera «XuMHsD» B 00pazoBaTelbHBIX opraHusanusx Poccuiickoin Denepannm,
peaNM3yloNnINX OCHOBHBIE 00Opa3oBaTeNbHbIE ITPOrpaMMBI, ¥ OCHOBHBIX TOJOXKeHHH «CTpaTrerus pa3BUTHS
Bocnutanus B Poccuiickoit ®@enepanmu Ha nepuon a0 2025 roma» (Pacnopspkenne Ilpasurenscrea PO or 29.05.
2015 Ne 996 - p.).

OCHOBY MOIXOIOB K pa3pabOTKe MpOrpaMMbl M0 XUMHH, K ONPEACIICHHIO OOLIel CTpaTerud oOydeHHs,
BOCIIUTAHMS U Pa3BUTHS 00YYaIOMINXCS CPENICTBaMU yueOHoro npeameTa « Xumus» mist 10—11 kinaccoB Ha 6azoBoM
yYpOBHE cocTaBWIM KoHUenTyanbHble monoxenuss @PI'OC COO o B3anMoOOYCIOBIEHHOCTH IIeieH, colaep KaHus,
pe3ynbTaToB 00y4eHUs U TpeOOBaHHI K YPOBHIO OATOTOBKY BBIITYCKHHUKOB.

XuMudeckoe 00pa3oBaHue, MOIyYyaeMOe BBITYCKHHKAaMH 00I1e00pa3oBaTeIbHOW OpraHM3alliy, SBISETCS
HEOThEMJIEMOH 4YacTbl0 MX oOpa3oBaHHOCTH. OHO CHYKHT 3aBEpIIAONIMM OJTalloM peau3aluy  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIJIIOUEBBIX IIEHHOCTEH, MPHUCYHIMX IIEJOCTHOW CHUCTEME XUMHYECKOIO
0o0pa3zoBaHusi. DTH LIEHHOCTH KacaroTcsl MO3HAHUsI 3aKOHOB NPHPOJBI, (JOPMUPOBAHUS MHUPOBO33PEHHS W 0OIIeH
KYJIbTYpBl YENIOBEKAa, a TAaKKE DKOJIOTMYECKH OOOCHOBAHHOTO OTHONICHWS K CBOEMY 3[I0POBBIO M TPHPOIHOM
cpene. Peanmsyercs xumuueckoe oOpa3oBaHME OOy4aroIMXCS HA YPOBHE CpefHEro oOuero oOpa3oBaHUA
cpeicTBaMH y4eOHOro mpenmera «XHUMUs», COIEpKaHUEe M TOCTPOSHHE KOTOPOro OINpEEieHbl B IpOrpaMMe Io
XMUMHUH C y46TOM CHenu(UKH HayKH XUMUH, e€ 3Ha4YeHWs B IO3HAHWW TNPUPOABI M B MaTEPHAIBHON >KWU3HH
o01ecTBa, a TakKe ¢ y4€roM OOIIMX Lesiell M TPHHIUIIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpeaHero obiero oopazoBanus B Poccuiickoit deneparum.

XUMHUS KaK 3JEMEHT CHUCTEMBI €CTECTBEHHBIX HayK Urpaer OCO6yIO PpoJib B COBpeMeHHOﬁ OHUBHIIN3allVH, B
CO3JJaHMM HOBOM 0a3bl MaTepHaNbHON KylbTypbl. OHa BHOCUT CBOW BKIaJ B (OPMHPOBAHHE DPALMOHAIBHOI'O
HAYYHOT'O MBIIIICHHS, B CO3JJaHUE 1IEIIOCTHOTO TMPEJICTABICHUsSI 00 OKPYKAIOIEM MUpE KaK O eMHCTBE TPUPOJIBI U
4eJoBeKa, KOoTopoe (OpMHUpYETCs B XMMHUHM Ha OCHOBE NMOHMMAaHHs BEIIECTBEHHOIO COCTaBa OKPYKAIOIIEro MHpA,
OCO3HaHHA B3aUMOCBS3HU MEXAY CTPOCHHEM BELIECTB, UX CBOMCTBAMH U BO3MOKHBIMH 06_]'[3.CTHMI/I IPUMCHCHMS.
TecHO B3aMMOIEHCTBYS C IPYTMMM €CTECTBEHHBIMM HAayKaMM, XUMMs CTajla HEOThEMJIEMOM YacTbl0 MUPOBOM
KYJbTYpPbl, HCOOXOOUMBIM YCIOBUEM YCHELIHOTO TPyJa M KU3HM KaXKAO0ro uieHa obmectBa. COBpeMEHHast XUMHUS
KaKk Hayka CO3MAATeNbHas, KaK HayKa BBICOKMX TEXHOJOTHH HampaBleHa Ha pelleHHe MIOOaJbHBIX HpodieM
YCTOWYMBOI'O Pa3BUTHSI YEIOBEUECTBA — ChIPHEBOW, YHEPreTUUECKOM, MUIIEBOH, YKOJOrMYECKOW 0e30MacHOCTH U
OXpAaHbI 3710POBBSL.

B cootBercTBHY ¢ OOIIMMU LETSIMU U MIPUHLMIIAMU CPEAHEro 001ero o0pa3oBaHus COAEpIKaHKE MpeaMeTa « XUMUsD»
(10-11 xmaccsl, 6a30BbIii YPOBEHB H3YUICHHS) OPUESHTHPOBAHO TIPEUMYIIIECTBEHHO HA OOIIEKYIBTYPHYIO TIOArOTOBKY
o0ydaronuxcsi, HeOOXOAUMYIO MM JUIA BBIPAOOTKH MHUPOBO33PEHYECKHX OPUEHTHPOB, YCIIEIIHOTO BKIIIOUCHHUS B )KU3HbD
colMyMa, IPOIOJDKEHHsI 00pa30BaHMs B PAa3IMYHBIX 00JIACTSX, HE CBSI3aHHBIX HEIOCPEACTBEHHO C XUMHUEH.
CocTraBnsronuMy IpeaMera «XuMUsD» ABIAIOTCS 0a30Bble KypChl —

«OpraHnueckast XuMus» U «O0IIast 1 HeOpraHWIecKass XUMHUS», OCHOBHBIM KOMIIOHEHTOM COIEPKaHHs KOTOPBIX
SIBIISIFOTCSI OCHOBBI 0a30BOM HAYKU: CHCTeMa 3HAHUI 10 HEOPTaHWYECKON XMMUH (C BKITIOUEHUEM 3HAHUN 13 OOIIeit
XIUMHHU) U OpraHudeckoit xumun. GopMHUpOBaHUE JAaHHOW CHCTEMBI 3HAHUH NP W3YUSHUH TIpeMeTa 00ecrieunBaeT
BO3MO)KHOCTb PACCMOTPEHHS BCETO MHOT000Pa3Hsl BELIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPHI XUMHH.
CrpykTypa conepxanus KypcoB — «Opranndeckas XuMmsp» 1 «O01as 1 HeopraHnaeckas XuMus» c(hopMIpoBaHa B
IporpaMMe MO XMMHHU Ha OCHOBE CUCTEMHOTO MOAX0/a K U3y4YEHHIO yIeOHOro MaTeprana 1 00ycIOBIeHa HCTOPHYECKH
000CHOBaHHBIM PAa3BUTHEM 3HAHHUU Ha ONpPeeNEHHBIX TEOPETUIECKUX YPOBHAX. Tak, B Kypce OpraHHIECKON XUMUHU
BEIIIECTBA PACCMATPHUBAIOTCSA HAa YPOBHE KJIACCHYIECKON TEOPHU CTPOCHHS OPTaHUMIECKUX COCTUHEHHH, a TAK)Ke HAa YPOBHE
CTEPEOXMMUYECKUX U MIEKTPOHHBIX MPEACTaBICHUI O CTPOCHUH BemecTB. CBeeHns 00 N3yJaeMbIX B Kypce BEIECTBaxX
JIAfOTCSI B PA3BUTHU — OT YIJIEBOZOPOOB JI0 CIIOKHBIX OMOIOTHYECKH aKTHBHBIX COEANHEHNH. B Kypce opranmieckoi
XVMUH MOJIY4aroT Pa3BUTHE C(HOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIEr0 00pa30BaHMs NEPBOHAYAIBHbIE
TIPE/ICTABICHNUS O XMMUYECKOH CBSI3M, KIIacCH(PHUKAIIMOHHBIX MIPU3HAKaX BEIIECTB, 3aBUCHMOCTH CBOWCTB BEIIECTB OT UX
CTPOEHHS, O XUMHIECKON PEAKIIUH.

ITox HOBBIM yriIOM 3peHHs B IpeAMETE « XUMHUD 0a30BOTr0 YPOBHS pacCMaTpPHBAETCS M3YUEHHBIH Ha ypOBHE OCHOBHOT'O
o01ero 06pa3oBaHus TEOPETUIECKUH MaTeprall M (PaKTOIIOTMUECKNE CBEICHHS O BEIIECTBAX M XMMHUYECKONW PEaKIIvH.
Tak, B yacTHOCTH, B Kypce «O0Imas 1 HeopraHu4decKass XUMHsD» 00yJaroIUMCs IIPEJOCTABISIETCS BO3SMOKHOCTD OCO3HATD
3Ha4YEHHE TIEPUOMIECKOr0 3aKOHa C OOIIETEOPETHUECKUX U METOMOJIOTHIECKUX TTO3UIINH,



TITy0’Ke MTOHSATh UCTOPHYECKOEe N3MEHEHHEe (DYHKIMH 3TOro 3aKOHa — OT 0000MIatoIIei 10 0OBSACHSIOMIEH U TPOrHO3UPYIOIIEH.

Ennnas cucrema 3HaHMI O Ba)KHEWIIMX BENIECTBAX, UX COCTAaBE, CTPOCHWH, CBOMCTBAaX M NMPUMEHEHHUH, a TaKkKe O
XMMHYECKHUX PEaKIUIX, UX CYITHOCTH M 3aKOHOMEPHOCTSAX IpOTeKaHus nonoiHsercs B Kypcax 10 n 11 xiraccoB anemeHTamMu
COJIEpKaHMs, WMEIOIMIMMH KYJIbTYpPOJIOTHYECKUH W TPUKIAIHONW XapakTep. OTH 3HAHMS CHOCOOCTBYIOT IOHMMaHHIO
B3aMMOCBSI3M XMMHUH CIPYTUMH HayKaMH, pacKpBIBAIOT €€ poNb B TI03HABATENILHOM 1 MPAKTUYECKOH JIESITENbHOCTH YeIOBeKa,
CHOCOOCTBYIOT BOCHHTAHHIO YBa)KEHHSI K ITPOLIECCY TBOPYECTBA B OOJACTH TEOPHH M TPAKTUYECKHUX TPUIIOKEHUH XUMHUH,
MIOMOTaIOT BBHIITYCKHUKY OPHEHTHUPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NPOOJEMax, CBS3aHHBIX C XHUMHEH,
KPUTHUYECKH OCMBICIUBATh WH(OPMALMWIO W MPUMEHATh €€ /sl TONOJHEHHsS 3HAHWH, PEIIeHUs WHTEIEKTYalbHBIX |
9KCIIEPUMEHTAIIBHBIX HCCIIEOBATEIbCKUX 3a7a4y. B menom copepkanme y4eOHOro mpeaMeTa «XUMHsD) AAHHOT'O YPOBHS
W3Y4EeHUsS] OPUEHTUPOBAHO Ha (popMHpOBaHUE y OOYUAFOIMXCS MHPOBO33PEHYECKON OCHOBBI ISl HOHUMaHMs (hritocodCKux
njel, TaKuX Kak: MaTepuajIbHOe €IMHCTBO HEOPTaHMYECKOr0 U OPraHM4ecKoro MUpa, 00yCIOBIEHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM M CTPOEHHEM, MO3HABAEMOCTh INPUPOJHBIX SIBICHUH MYTEM ODKCIIEPUMEHTAa W PElICHHs MPOTHBOPEYHH MEXIy
HOBBIMU (DaKTaMH U TEOPETHYECKHMH IIPEANOCHUIKAMH, OCO3HAHWE POJIM XUMHH B PEIICHUH SKOJOIMYECKHUX MpoOdiieM, a
TaKXke NpodJIeM cOepeKeHNs SHEPTETHIECKUX PECYPCOB, CHIPBSI, CO3JJaHUS] HOBBIX TEXHOJIOTUH U MaTepHalloB.

B nmane pemieHust 3a1a4 BOCIIUTaHMS, PAa3BUTHSI M COLMAIM3ALMKM 00YYaIOIIUXCS MPUHATHIE MPOrPaMMOil 110 XUMHHA
TIOAXOBI K ONPEENICHNI0 COIEPKAaHUs U TIOCTPOSHHUS TIpeIMeTa MPeyCMaTpUBalOT (JOPMHUPOBAaHNEYHUBEPCATTBHBIX YYeOHBIX
JICUCTBUH, MMeIoMX 0a30BO€ 3HAUCHWE ISl Pa3IMYHBIX BHIOB JIESTEILHOCTH: PELICHHs MpoOieM, MoWcKa, aHalu3a U
00paboTku MH(OPMAIIUK, HEOOXOAMMBIX IJIsi MPHOOPETEHHUsS ONbITA MPAKTHYCCKOH U HCCIICIOBATEILCKOW JESTEIbHOCTH,
3aHUMAIOIIEH Ba)KHOE MECTO B MO3HAHWUH XHUMUH.

B mpakTuke mpernojaBaHusi XUMHU Kak Ha YPOBHE OCHOBHOTO OOILIETr0 OOpa30BaHUs, TaK M Ha YPOBHE CPEIHErO
o01ero o0pa3oBaHusl, MPU ONPENEIICHUN COEPIKATEILHON XapaKTePHCTHKH Iejeld W3ydeHUs IMpeaMeTa HalpaBlieHHEM
NEPBOCTENICHHON 3HAYMMOCTH TPAJUIIMOHHO TMpU3HAErcs (OPMUPOBAHUE OCHOB XMMHUYECKOH HAyKH Kak o0JjacTH
COBPEMEHHOI'0 €CTECTBO3HAHUSI, MPAKTUYECKOI JEATEIBHOCTH YeIOBEeKa U KaK OJIHOrO M3 KOMIIOHEHTOB MUPOBOH KYJBTYpBI.
C MeTOllH‘-leCKOﬁ TOYKHU 3PCHUA Takomn IMOAXO0J K ONpEACTICHUIO ueneﬁ N3 YUCHUATIPEAMETA SIBJISICTCS BIIOJIHE OIIPpaBAaHHBIM.

CoriacHO JaHHOM TOYKE 3PEHHUs IJIaBHBIMU LEISIMH U3y4eHHs IIpeMeTa

«Xumus» Ha 6a30BoM ypoBHe (10 —11 KJ1.) SIBISIFOTCSL:

. (hopMupOBaHUE CHCTEMbI XMMHUYECKUX 3HAHUN KaK Ba)KHEHIIeH COCTABIISIOIICH €CTECTBEHHO-HAYYHOM KapTUHBI MUPA, B
OCHOBE KOTOPOH JIeXKAT KIFOYEBbIE MOHATHA, (QyHAAMEHTAIbHbIE 3aKOHBI M TEOPUH XMMHHU, OCBOCHHE A3bIKA HAYKH, YCBOCHHE U
MIOHMMAaHHE CYIIHOCTHU JIOCTYITHBIX 0000IIeHHII MUPOBO33PEHYECKOT 0 XapaKTepa, 03HAKOMIICHHE C ICTOPHEH UX Pa3BUTHA U
CTaHOBJICHUST;

. (opMHpOBaHKE U pa3BUTHE NIPEACTABICHUH 0 HAYYHBIX METOaX IMO3HAHUS BELIECTB M XUMHYECKHUX PEaKLui,
HEOOXOJMMBIX JUIsl IPUOOPETEHHsT YMEHHI OpHEHTUPOBATHCS B MUPE BEILECTB M XMMHYECKHX SABJICHUH, HMEIOIIUX MECTO B
MIPUPOJIE, B IPAKTUUECKOM U ITOBCEIHEBHOM KU3HM;

. pa3BHUTHE YMEHUH U CIIOCOOOB AEATENEHOCTH, CBA3aHHBIX C HAOIIOICHHEM U 00BICHEHHEM XUMHYECKOr0 SKCIIEPUMEHTA,
COOJTIO/ICHHEM TIPABHIT OE30IACHOT0 OOPAIEHHS C BEIECTBAMH.

Hapsiny ¢ atiM, conepskaTenbHasi XapaKTepUCTHKA [IeNel U 3a1a4 N3ydeHHs IpeMeTa B IPorpaMMe Mo XUMHUU YTOYHEHa U
CKOPPEKTHPOBaHa B COOTBETCTBUH C HOBBIMH IIPHOPUTETAMH B CHCTEMeE cpefHero obiero oopazoBanus. CeroqHs B MpernofgaBaHuy
XMMUH B OOJBIIEH CTEIEHH OTAAETCSA NPENIIOUYTEHNE MPAKTUIECKONH KOMIIOHEHTE COZIEPKAaHMUsI 00yUEeHUsI, OpHEHTHPOBAHHOMN Ha
MIOJrOTOBKY BEITYCKHUKA 00IIe00pa3oBaTeIbHON OpraHn3aliy, BIaICIONIero He HabopoM 3HaHWi, a PYHKIIMOHATBEHON
IPaMOTHOCTBIO, TO €CTh CIIOCO0aMH M YMEHHMSAMH aKTUBHOTO MOJYYSHNUS 3HAHUH U IPUMEHEHHNS UX B PEAbHOM KU3HU I
pELIeHUs TPAaKTHYECKUX 3aad.

B cBs131 ¢ 3THM IpH M3y4EeHUH TpeaMeTa « XUMUD JOMUHHUPYIOIEe 3HAUCHNE MTPUOOPETAIOT TaKUe IIEH U 3a/1a9H, Kak:
ajanTranus o0y4aromuxcs K yCIOBHAM IMHAMHYHO Pa3BHBAIOLIET0Cs MUpa, (POPMHUPOBAHHE HHTEUIEKTYaIbHO Pa3BUTON
JIMYHOCTH, TOTOBOM K CaMOOOPa30BaHMIO, COTPYIHHIECTBY, CAMOCTOSTEIEHOMY NPUHATHIO TPAMOTHBIX PEIICHHUI B KOHKPETHBIX
KM3HEHHBIX CUTYAILlUSIX, CBA3aHHBIX C BEIIECTBAMH U MX IPHMEHEHHEM;

(opMupoBaHue y 00yJaromuXcs KIIFOUYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHIINI), IMEIOIINX YHUBEPCAILHOE 3HAYECHHE /IS
Pa3TUYHBIX BUIOB ACATEIFHOCTH: PEIICHHS MPo0IeM, TTONCKa, aHaIn3a U 00paboTKu HHPOPMALIUH, HEOOX OTUMBIX IS
MIPUOOPETEHNS OIBITA JAEATETBHOCTH, KOTOPAst 3aHMMAaeT Ba)KHOE MECTO B TIO3HAHWHU XMMUH, A TAKXKE IS OLICHKU C MO3UIHH
9KOJIOTMYECKOH 0€30MacHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHUYECKHX MPOILIECCOB HA OPTaHNW3M YEJIOBEKa W MPUPOIHYIO
cpeny.

pa3BUTHE MO3HABATENIHFHBIX HHTEPECOB, MHTEIUIEKTYAJIbHBIX M TBOPYECKHX CIIOCOOHOCTEH 00yJaromuxcs: ClIocOOHOCTH
CaMOCTOSTENILHO MPHOOPETaTh HOBBIE 3HAHMS 110 XUMHH B COOTBETCTBUH C JKU3HEHHBIMH MOTPEOHOCTSMH, UCITOIb30BATh
COBpEMEHHBIE HH(POPMAIOHHBIE TEXHOIOTHH IS TIONCKA M aHAIN3a Y4eOHOH M HayIHO-TIOMY/ISIPHON HH(POPMALINH XUMHIECKOTO
COJIep KaHus;

(opMupoBaHue M pa3BUTHE y 00YJAIOMINXCS ACCOLMATHBHOIO M JIOTHUECKOT0 MBIIIICHNS, HAaOMI0JaTeIbHOCTH, COOPaHHOCTH,
AKKypaTHOCTH, KOTOpbIe OCOOEHHO HEOOXOMMBI, B YaCTHOCTH, ITPH TJIAHUPOBAHUH M ITPOBEACHUH XHUMHYECKOT0 SKCIIEPUMEHTA;



BOCIIUTaHHE y 00yJaromuXcsl yOSKIEHHOCTH B TYMaHUCTHIECCKOM HATIPABIICHHOCTH XUMUH, e€ BaXKHOU POJTU B PEIICHUH
TITO0ATBHBIX TIPOOJIEM PAITOHATFHOTO TIPHPOIOIIOBE30BaHMSI, TOMOTHEHUS YJHEPTETHUCCKUX PECYPCOB M COXPAHCHUS MIPUPOTHOTO
PaBHOBECHS, OCO3HAHUS HEOOXOTUMOCTH OSpPEKHOTO OTHOIICHHS K TMIPUPOE U CBOEMY 3JIOPOBBIO, a TAKXKE MPHOOPETCHUS OIThITA
WCTIONTB30BaHUSI ITOyYCHHBIX 3HAHUH T IPUHSITHSA TPAMOTHEIX PEIICHUN B CUTYAIIHX, CBSI3aHHBIX C XUMHICCKUMU SIBICHUSIMHU.
B yueOHOM Im1aHe CpeTHero oomero 00pa3oBaHus MpeaMeT « XUMHEsDy 0a30BOTO YPOBHS BXOIHUT B COCTAaB MPEIMETHOH 00IacTu
«EcTecTBeHHO-HAYYHBIC TIPEIAMETHD».

OO11ee YKo YacoB, OTBENEHHBIX [UISl H3YYEHHsI XUMHH, Ha 0a30BOM YPOBHE CpPEHEro 001Iero oopa3oBaHusi, COCTaBIsIET 68
gacoB: B 10 kimacce — 34 vaca (1 yac B Henelnro), B 11 kimacce — 68 yaca (2 Jaca B HEJIENIO).

COJAEPXKXAHUE OBYYEHUA 10 KJIACC
OPI'AHNYECKAS XUMUA

Teopernueckue OCHOBBI OPraHUYECKOW XUMHHU

[Ipeamer oprannveckoll XUMHM: €€ BOZHIKHOBEHHUE, PA3BUTHE U 3HAUCHUE B TIOJIyYCHUH HOBBIX BEIIECTB U MaTepHuaioB. Teopus
CTpPOEHHUsI OpraHuYecKux coequHeHnid A. M. BytiepoBa, e€ ocHOBHbIE nonokeHus. CTpyKTYpHBIE POPM YTl OpraHHYECKUX
BeecTB. ['omMoorust, u3omepust. XMMUUECKas CBsI3b B OPraHUUECKUX COCAMHEHUSX — OJIMHAPHBIE M KPAaTHBIE CBS3H.
[pencraBnenue o kiraccurKaMy OpraHUYECKUX BellecTB. HoMeHKIIaTypa opraHuuecKix COeAMHEeHNH (cucTeMaTHyecKkas) u
TPUBUAIILHBIC HA3BAHMUS BXKHEHIIINX MPEACTABUTENECH KITaCCOB OPIraHUUECKHUX BEIIECTB.

DKCHepUMEeHTATbHBIE METO/Ibl H3YUeHHs BEIECTB M UX TPEBPAILICHUIT: 03HAKOMJIEHHE ¢ 00pa3liaMy OPraHMYEeCKHX BEUIECTB U
MarepualiaMH Ha UX OCHOBE, MOJIEJIMPOBaHNE MOJIEKYJl OPraHMYEeCKUX BELECTB, HAOIIOJICHUE U ONMCAHUE JEMOHCTPAIIMOHHBIX
OITBITOB TIO MPEBPALICHUIO OPraHMYECKUX BEIECTB IPH HarpeBaHuy (IUiaBiieHue, 00YTIIMBaHUE U TOPEHHUE).

VYriesonopoast

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHIT psiJl. MeTaH U 3TaH — NPOCTEHIINE MPEACTABUTENH AIKAHOB: (PU3UUECKUE U
XMMHUYECKHE CBOWCTBA (PeaKiMy 3aMelleHNs] ¥ TOPEHHUS ), HAXOXK/ICHUE B IPUPOJIE, TOJyYeHUE U PUMEHEHHE.

AJIKEHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTMYECKHUI psAA. DTUIICH U NMPOIMIIEH — IPOCTEeHIIe IPEACTABUTENHN ANKEHOB: (PU3MUYECKHe U
XMMHUYECKHE CBOUCTBA (peaklMy FMIPUPOBAHNS, TaJIOTeHUPOBAHUs, THAPATALMY, OKUCIICHHS U MOIMMEPU3aIin), IOJydeHUE U
IIPUMEHEHHE.

Ankaauensl: OyragueH-1,3 1 MmetunOyraauen-1,3: ctpoeHne, BaKHEHIIME XUMUYECKHE CBOMCTBA (peaKiysl MOJINMEPH3aLInHT).
ITonyueHne CHHTETUYECKOTO KaydyKa U PEe3UHBI.

AJIKMHBI: COCTaB ¥ OCOOCHHOCTH CTPOCHUSI, TOMOJIOTHYECKHH pA. ALIeTHIICH

— IPOCTEHIINI PeICTaBUTENb AIKHHOB: COCTaB, CTPOCHHUE, (PU3NUECKUE M XUMUYECKHE CBOHCTBA (PeaKuy THAPUPOBAHMYS,
raJIOreHUPOBaHUs, THAPATALUH, TOPEHHS), TOTy4YEHHE U IPUMEHEHHUE.

Apensl. Benson: cocras, ctpoeHue, Gpu3nyecKie 1 XUMUYECKHE CBOMCTBA (PEaKIMK raJIOTeHUPOBAHUS U HUTPOBAHMS), TIOJydeHUE
u npuMeHeHue. Tomyon: cocTas, CTpoeHUe, PU3NIECKUEe U XMMIYECKHe CBOUCTBA (PeaKLy raJOTeHUPOBaHUS U HUTPOBAHHUA),
MIOJTy4eHHe U IpUMEHEeHne. TOKCUYHOCTh apeHoB. | eHeTudecKas CBsI3b MEKAY YIIIEBOAOPOIaMH, TIPHHAATIECKAIMMH K Pa3INIHBIM
KJIaccaM.

[Mpuponubie ucTOYHKUKHN yriieBonoponoB. [IpuponHsblii ra3 u nomytHeie HedTsHbIe ra3sl. Hedrs 1 e€ npoucxoxnenne. CriocoOb
nepepabOTKU HEPTH: TIEPErOHKA, KPEKUHT (TEPMHUUCCKUIA, KaTaauTHueckuii), muponu3. [IponykTsl nepepaboTku HedTH, nX
MIPUMEHEHNE B IIPOMBIIUICHHOCTH U B OBITY. KaMEHHBII yroib 1 MPOIyKTHI €ro IepepadoTKH.

OKCHepUMEHTAIBHBIE METOBI H3YUEHHS BEIIECTB M MX IPEBPAILCHUI: 03HAKOMIIEHHE C 00pa3liaMy IUIacTMAcC, KayqyKOB 1
PE3HHBI, KOIJIEKIUH

«Hed1b» 1 «YTO0NB», MOIETHPOBaHHE MOJIEKYJT YIIIEBOJOPOIOB H IaJOTCHOIPOM3BOIHBIX, IPOBEJCHIE PAKTHYECKON PabOTHI:
MIOJTyYeHHE STHIIEHA U N3y4IEHHE €TO CBOMCTB.

Pacuérnrle 3agaun.

Berancinenust Mo ypaBHEHNIO XUMUIECKOH peakiuy (Macchl, 00bEMa, KOJMUYECTBA HCXOAHOTO BEIIECTBA HIIM IPOAYKTA PEAKIUH T10
N3BECTHBIM Macce, 00BbEMY, KOINYECTBY OIHOTO M3 HCXOIHBIX BEIIECTB MIIM POAYKTOB PEAKIINH).

Kucnopoaconepsxammme opraHIIecKne COeANHEHNUS

[IpenenbHBIE OHOATOMHBIE CITUPTHI. METaHOI M 3TAHOMI: CTPOCHHUE, (PU3NUECKUE U XUMHUYECKHE CBOWCTBA (PEaKIUK C AKTUBHBIMHA
MeTaJIaMH, TaJIOT€HOBOAOPOJaMH, TOPEHHE), TPUMEHEHNE. BomoponHbIe CBA3M MEX/y MOJIEKYIaMHu CITUpPTOB. JlelicTBue
METaHOJIA ¥ 3TAHOJIA Ha OPTaHNW3M YeJIOBEKa.

MHOr0aTOMHBIE CIIUPTHI. DTWICHIIIMKOIb U TIUIEPHH: CTPOCHHUE, (U3MUECKNE N XUMUIECKHE CBOMCTBA (B3aNMOIEHCTBHIE CO
IIETOYHBIMHA METAJIJIaMH, KAUECTBEHHAs PEaKIisl HA MHOTOATOMHBIE CITUPTHI). JleficTBre Ha opraHu3M denoBeka. [Ipumenenne
TJIUIEPUHA U STHIICHT KOS,

@deHOM: CTpOCHNWE MONEKYJIbI, (HU3WYECKHEe W XHMHUYECKHE CBOMCTBA.

ToxkcrmunocTts enona. [lpumenenue dpenomna.

AJjpaeruap! 1 KeToHbL. DopMainbaernl, aneTaibIerH]: CTpoeHne, GU3MIecKue 1 XUMUIECKHE CBOMCTBA (PeaKlii OKUCIICHUS U



BOCCTAHOBJICHUsI, KAUECTBEHHBIE PEAKIINH), TIOydeHUE U TPUMEHEHHE.

OHOOCHOBHBIE NTpe/ieTbHBIE KAPOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHAS! KHCIIOTBI: CTPOCHHUE, (PU3NUECKHE U XUMUUECKHE
CBOICTBa (CBOHCTBA, 00IIME IS KJ1acca KUCIOT, peakys STepUHKaIIN), TOTydeHne 1 TpuMeHenne. CTeaprHOBasi U OJIEHHOBAs
KHCJIOTHI KaK MPEJICTABUTEIH BEICIINX KapOOHOBBIX KHACIOT. MbITa Kak COJH BBICITNX KapOOHOBEIX KUCIIOT, UX MOOIIEe ICHCTBHE.
CrnoxxHble 3(UpHI KaK IIPOM3BOAHBIE KAPOOHOBBIX KUCIOT. [ MIponu3 caokHbIX 3¢upoB. XKupsl. ['uaponns xupos. [Ipumenenune
XKHUpoB. bronornyeckas ponb KUPOB.

VYrieBoasl: cocTas, Kiaccu(uKamys yrieBonos (MOHO-, U- U TIONKcaxapuabl). [ Ioko3a — nmpocTelinnii MOHOCaxapua:
0COOEHHOCTH CTPOEHHUST MOJIEKYIIbI, (PU3UUECKNE U XUMHYECKHe CBOMCTBa (B3anMozelicTBue ¢ ruapokcuiom meau(ll), okucnenne
aMMHavYHBIM pacTBOpoM okcuia cepedpa(l), BoccranoBiieHne, OpoXeHHe TIIIOKO03bl), HAXOXKAECHHUE B IPUPOJIE, IPUMEHEHHE,
6uonorudeckas posb. DorocunTes. OpyKTO3a KaK H30MEP IVIFOKO3BI.

KpaxMai u niemuttono3a kak npupoaHsle nonuMepsl. CTpoeHue KpaxMaia U [euiioa03bl. PU3HuecKkre 1 XUMHUUECKUe CBOMcTBa
Kpaxmaia (TUIpOJN3, KaYeCTBEHHAs! PEeaKys C HOI0M).

DKcnepruMeHTaIbHbIE METO/IbI U3y4YEHHS BEIIECTB U UX MPEBPaIlIeHU: TpoBeieHne, HaO0eHe 1 OITMCaHue JeMOHCTPAIMOHHBIX
OITBITOB: TOPEHUE CITMPTOB, KAYECTBEHHBIE PEAKI[MH OJHOATOMHBIX CIIUPTOB (OKHCIeHUe 3TaHona okcunoM menu(1l)),
MHOT0aTOMHBIX CIIUPTOB (B3auMozeHCcTBUE riuieprHa ¢ runpokcuaom Meau(Il)), anmpaernioB (OKucIeHne aMMHAaYHBIM PACTBOPOM
okcuna cepeopa(l) u runapoxcumom meau(Il), B3aumozaencTBIe KpaxMaia ¢ HOI0M), IPOBECHUE MPAKTHUECKONU pabOTHI: CBOMCTBA
pacTBopa yKCYCHOM KHMCIIOTBHI.

PacuérHble 3a1aun.

BbruuciieHust o ypaBHEHHIO XUMHUYECKOH peakinu (Macchl, 00bEMa, KOINYECTBA HCXOTHOTO BEIIECTBA MITH MPOJYKTa PEaKIUH 1O
U3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJJHOTO U3 UCXOHBIX BELIECTB WIIM MPOIYKTOB PEAKIIHHN).

AzoTconepikaliye OpraHu4ecKue COeAMHEHUS.

AMMHOKHUCIIOTHI Kak aM(oTepHbIe OpraHudeckue coeinHeHns. Ou3nueckne 1 XUMHYECKHe CBOMCTBA aMUHOKHUCIIOT (Ha mpuMepe
mmnyHa). buonornueckoe 3HaueHre aMUHOKHUCIIOT. [lenTuapl.

benku kak npupoHbIe BEICOKOMOIIEKYIISIpHBIE coeinHenust. [lepBryHasi, BTOpHYHAsI M TPETUYHAS CTPYKTypa OeIKoB. XUMHYECKHE
CBOMCTBa OEJIKOB: IMIPOJIN3, ACHATYPALs, KAUeCTBEHHbIC PEAKIMU Ha OCNIKH.

OKcIiepuMeHTaIbHbIE METOABI H3yYEeHNUS BEIIECCTB U UX MPEBPAIICHNI: HaOMI0IeHHE M ONMCAHUE IEMOHCTPAIIIOHHBIX OIBITOB:
JIeHaTypalys OCNKOB IPH HATPEBAHUH, IBETHBIC PEAKIMU OCIIKOB.

BbICOKOMOIIEKYIISIPHBIE COEUHEHUS

OCHOBHBIE OHATHSA XHMHUHU BBICOKOMOJIEKYIISIPHBIX COSTUHEHUI: MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIICHb
MOJIMMEPH3AINY, CPEIHSSA MOJIEKYIIsIpHast Macca. OCHOBHBIE METOBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSANHEHUN —
MIOJIMMEpU3aLUs U IIOJIMKOHEHCALIMSL.

OKcIIepUMEeHTaIbHbIE METOABI H3yIEeHHUS BEIIECTB U UX MPEBPAILICHNI: O3HAKOMIIEHHE ¢ 00pa3iaMi IPHUPOIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMAcC, Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXNpeaMETHBIX CBA3€H IPU U3yYEHUH OPraHU4YEeCKOM XUMUHU B

10 xyacce ocymiecTBIseTCs 4epe3 UCIONb30BaHNE KaK OOIIMX €CTECTBEHHO- HAYYHBIX IMOHATHIH, TaK U MOHITUH, SBIAIOMINXCS

CHCTEMHBIMH UIS1 OT/JIETIBHBIX NMPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO1ye ecTecTBEHHO-HayYHbIe TIOHATHS: SBJICHHE, HAYYHBIH (aKT, THIOTe3a, 3aKO0H, TEOpHs, aHAJIN3, CHHTE3, KIacCH(UKaI,

MIEPHOANYHOCTD, HAOIIOZIEHHE, N3MEPEHHE, SIKCIIEPUMEHT, MOJICTIMPOBaHHE.

du3nka: MaTepus, SHEPTUs, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIa, JHEPTeTHIECKUI yPOBEHb, BEIIECTBO, TEN0, 00bEM, arperaTHoe

COCTOSIHHE BEIIECTBA, (PM3MUECKUE BEINUNHBI U €OUHUIIBI UX U3MEPEHHUS.

Buonorus: xieTka, opraansm, onochepa, 0OMEH BEIIECTB B OpraHu3Me, (POTOCHHTE3, OMOIOTHIEeCKH aKTUBHBIE BemecTBa (Oenkw,

YIIIEBOJBI, JKUPBI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE TOPO/BI, TOJE3HBIE HCKOTIAEMBIE, TOIIMBO, PECYPCHI.

TexHOMOrus: NHUIIEBBIE MPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHHS, MOIOIIINE CPEICTBA, JIEKAPCTBEHHBIE 1 KOCMETHIECKHUE

TIpenapaTsl, MaTepHaIbl 3 NCKYCCTBEHHBIX M CHHTETHYECKIX BOJOKOH.

IINTAHUPYEMBIE PE3YJIbTATBI OCBOEHUS TPOI'PAMMBI 11O XUMHWHU HA BA30BOM YPOBHE CPEJHEI'O
OBIIEI'O OBPA30OBAHNA

JIMYHOCTHBIE PE3VJIbTATBI

@I'OC COO ycranaBimBaeT TpeOOBaHMS K PE3yNIbTaTaM OCBOCHHS 00yJaloMMMHCS IPOrpaMM CpeTHEro o0mIero oopa3oBaHus
(JIMYHOCTHBIM, METAIIPEAMETHBIM M IIpeIMeTHBIM). HaydHo-MeToaumaeckoil 0ocHOBOH /TSt pa3pabOTKH IUNIAHUPYEMBIX Pe3yIbTaToOB
OCBOEHHS POTPAaMM CPEIHETO 00IIero 00pa30BaHMS SIBIISICTCS] CHCTEMHO-EATEIbHOCTHBIHN MTOIXO/I.

B cooTBeTcTBHN C CHCTEMHO-AESTEIHHOCTHBIM ITOAXOAO0M B CTPYKTYpPE JINYHOCTHBIX PE3YIIBTATOB OCBOCHHS MpenMeTa « XHUMUSD)



Ha YPOBHE CPEHET0 00IIEero 00pa3oBaHus BBIIEICHBI CICAYIONINE COCTABIISIOIIIE:

OCO3HAaHHUE O0YYAIOIINMHUCS POCCUHCKON rPpakIaHCKOW MASHTUYHOCTH — FTOTOBHOCTH K CAMOPA3BHUTHIO, CAMOCTOSITENIEHOCTH U
CaMOOIIPE/IeTICHHIO;

HaJIM4Yre MOTHUBALUH K O0yYEHHIO;

eJICHATIPaBICHHOE PA3BUTHE BHYTPEHHUX YOCKICHUH TMYHOCTH HA OCHOBE KITFOUEBBIX IEHHOCTEH M HCTOPUYESCKUX TPAJUIIUit
0a30BOi1 HAYKH XHMUM;

TOTOBHOCTh U CITIOCOOHOCTh 00YYAIOIINXCsl PYKOBOJICTBOBATHCS B CBOCH JESITENLHOCTH [IEHHOCTHO-CMBICTIOBBIMU YCTAHOBKAMH,
MPUCYIIUMH [IETIOCTHON CHCTEME XUMHIECKOr0o 00pa3oBaHus;

HaJIMYKe MPABOCO3HAHUS SKOIOTHIESCKOM KYIbTYPhI H CIIOCOOHOCTH CTABUTD IIENTH U CTPOUTH JKH3HECHHBIC TUIAHBL

JIM4HOCTHBIEC PE3yNBTATH OCBOCHHUS MpeaAMeTa « XUMHUSD TOCTHIAIOTCS B SAMHCTBE YU4eOHOM 1 BOCIUTATENBHOM ACATEILHOCTH B
COOTBETCTBHH C TYMaHUCTHYECKUMH, COIIMOKYIbTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMHU IIEHHOCTSIMH M HJICalaMH POCCUICKOr0
TPaXKIAHCKOTO OOIIECTBA, MPHHATHIMH B 00IIECTBE HOPMAaMH U MPABHIaAMH TIOBEICHNUS, CIIOCOOCTBYIOLIMMH TIPOIeccam
CaMOIO3HAHMS, CAMOPA3BHUTHS M HPABCTBEHHOTO CTAHOBJICHHS INYHOCTH O0YJAFOIIHXCS.

JIM4HOCTHBIE PE3yIBTATH OCBOCHHS MpeaMeTa « XUMHUSD OTPaXKAIT CPOPMUPOBAHHOCTH OMBITA MO3HABATEILHON M PAKTHUECKON
JIEATEIBHOCTH O0YYAIONIMXCS MO PEaTH3allii MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YaCTH:

1) IPaXKIAHCKOTO BOCTIUTAHHUS:

OCO3HAHUS 00YUAIOIIUMHUCS CBOMX KOHCTUTYIIHOHHBIX TIPAB U 00SI3aHHOCTEH, YBAXKSHUSI K 3aKOHY U [IPABOMOPSIIKY;
MpeaAcTaBJICHUA O COUUATIbHBIX HOpMAax M IMpaBrUjIaxX MEKINYHOCTHBIX OTHOIIEHUH B KOJIJICKTHUBC,

TOTOBHOCTH K COBMECTHOMU TBOp‘{GCKOﬁ JACATCIIBHOCTH IIPHU CO3JaHUN y‘-le6HbIX IMPOCKTOB, PECHICHUN y'-Ie6HI)IX H ITO3HABATCIIbHBIX
3a7a4, BbITIOJTHECHUU XUMHNYCCKUX SKCIICPUMEHTOB,

CHOCO6HOCTI/I IIOHUMATh U NIPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBI JPYIrUX IPU aHAJIN3€ Pa3JIMYHbIX BUJOB y‘-IC6HOI>i
JIeSTeIbHOCTH;

1) MaTpUOTUYECKOI0 BOCITUTAHUSA:

LIEHHOCTHOT'O OTHOIICHHUS K HCTOPUYECKOMY ¥ HAYJHOMY HAcCIIE[IMIO OT€YECTBEHHOH XHMHUHY;

YB)XEHUs K IIPOLIECCY TBOPUECTBA B 0OIACTH TEOPHHU U IIPAKTHYECKOTr0 IPUMEHEHU S XUMHUH, OCO3HAHUS TOTO, YTO JOCTHKECHHS
HayKH €CTb Pe3yNbTaT JUINTEIbHBIX HAOIIOACHUH, KPOIOTINBBIX SKCIEPUMEHTAJILHBIX TOMCKOB, IIOCTOSHHOTO TPpYyAa YYEHBIX U
MPaKTHKOB;

HHTEpeca U MO3HABATEIbHBIX MOTHBOB B IIOJIYYCHHH M MOCIEAYIOLIEM aHaIN3e HHPOPMAIMU O NEePEAOBbIX JOCTIKEHHAX
COBPEMEHHOM OTE€4YECTBEHHOM XUMUU;

2) JyXOBHO-HPaBCTBEHHOT'O BOCITUTaHUSL:

HPaBCTBEHHOI'O CO3HAHUS, STHYECKOTO OBEEHHS;

CIIOCOOHOCTH OLIGHUBATH CUTYAINH, CBSI3aHHbBIE C XMMUYECKUMH SBJICHUSIMH, U IPHHAMATh OCO3HAHHBIE PEIIeHNs, OPHEHTUPYACH
Ha MOpPaJIbHO-HPaBCTBEHHBIE HOPMBI M IIEHHOCTH;

TOTOBHOCTH OLICHUBATH CBOE MOBEJICHUE M IOCTYIKHM CBOMX TOBAPHIIEH C MO3ULUIA HPAaBCTBEHHBIX M PaBOBBIX HOPM M OCO3HAHHE
MOCTIEZICTBHI 3THX HOCTYIKOB,;

3) (hopMUpPOBaHUS KYJABTYPHI 310POBBSI:

MTOHUMAaHUS LEHHOCTEH 3M0pOBOr0 M 0€301MacHOro 00pasa KU3HH, HEOOXOAUMMOCTH OTBETCTBEHHOT'O OTHOIICHHUSI K COOCTBEHHOMY
(bU3HYECKOMY ¥ ICUXUYECKOMY 370POBBIO;

COOJIFOZIeHHS IPaBUIT OE30IIACHOTO O0pAICHHs C BELIECTBAMH B OBITY, IOBCEJHEBHOW KHU3HH U B TPYIOBOI IESTEIFHOCTH;
MOHMMAaHUS LIEHHOCTH NPaBUJI HHIMBUAYAIEHOTO M KOJIEKTHBHOTO 0€3011aCHOT0 TIOBEICHHS B CHUTYaLUSIX, YTPOKAIOLINX
3/10pOBBIO U KU3HU JIIOJIEH;

OCO3HAHUSI TIOCIIEICTBUI U HEIPHATHSI BPSIHBIX MPUBBIYEK (YIOTPEOICHIS aIKOrojisi, HAPKOTHKOB, KYPEHH);

4) TPYIOBOTO BOCITUTAHHS:

KOMMYHUKAaTHBHOW KOMITETEHTHOCTH B Y4eOHO-HUCCIIEI0BATEIbCKOM e TeNFHOCTH, OOIIECTBEHHO MTOJIE3HOH, TBOPUECKON M APYIHX
BUJIaX JIeATEeIbHOCTH;

YCTaHOBKH Ha aKTHBHOE YYacTHE B PELICHUH NPAKTHYECKUX 3a]ad COIMaIbHON HAIPaBICHHOCTH (B paMKax CBOEro Kiacca,
IIKOJTEI);

MHTEpeca K NPaKTHIECKOMY U3yIEHHIO MPOo(ecCHii pa3IMIHOrO POAa, B TOM YHCIIE HA OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUN
10 XUMHU;

YBaKEHUS K TPYY, JIIOIIM TpyZa U Pe3yiabTaTaM TPYAOBOH NEeATENbHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHIMBHIyal bHOU
TPaeKTOpUU

obpazoBanust, Oyyiieit mpodeccuy 1 peann3aniy COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YIE€TOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTE! K XUMHH, HHTEPECOB M MOTpeOHOCTEH 00IIecTBa;

1) SKOJIOTHYECKOr0 BOCTIUTAHUS:



9KOJIOTMYECKH 1IeIeCO00Pa3HOr0 OTHOLICHHS K MPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHHS )XKU3HU Ha 3eMIIe;

MOHUMAaHUS T100aJIbHOT0 XapaKTepa KOJIOTHYECKIX MPOOIeM, BIHSHHSA SKOHOMHUUYESCKUX TPOIIECCOB Ha COCTOSTHUE IPHPOTHON 1
COLIMAITBHOW CPEIBL;

OCO3HaHUS HEOOXOAUMOCTH UCIIONB30BAHMUS JOCTIDKCHIH XUMUH JJIsS PEILICHHS BOMPOCOB PALMOHAIBLHOT'O MPUPOOOIb30BAHUS,
AKTHBHOT'O HEMPUATHS JCUCTBUIA, MPUHOCAIINX BPE OKPYKAFOLIEH MPUPOAHOIL cpelie, YMEHHs MPOTHO3UPOBATH HEOIATONPHUATHBIC
9KOJIOTMYECKHE MOCIEICTBUS PEANPUHIMACMbIX ISHCTBUI U MPENOTBPAIIATh UX;

HAJIMYHS PA3BUTOrO 3KOJOTHYECKOT0 MBIIIICHHUS, YKOIOTUIECKO# KyIbTYPBI, OMBITA ACSITEIFHOCTH 3KOJIOTHUECKOM
HAMPABJICHHOCTH, YMEHHS PYKOBOJICTBOBATHCS IMH B TIO3HABATEIBHOM, KOMMYHHKATHBHOMN U COLMATBHON MPAKTHKE, CIOCOOHOCTH
M YMEHHSI aKTHBHO MPOTHBOCTOSTH HICOTIOTHH XeMohoouwy;

2) LEHHOCTH HAYYHOT'O MO3HAHUSL:

cpOpMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U OOIIECTBEHHOH MPAKTHKY;
MOHUMAaHUS CICHU(PUKN XUMHHU KaK HayKH, OCO3HAHHS ¢€ poiu B HOPMUPOBAHUH PAIMOHAILHOTO HAYYHOTO MBIIUICHHUS, CO3IaHUH
[EJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHpPE Kak O eIMHCTBE MPUPO/IBI K YeSIOBEKA, B MO3HAHUU MPUPOIHBIX
3aKOHOMEPHOCTEH U PEIICHNH TPOOIEM COXPAHSHHUS TIPUPOTHOTO PABHOBECHS;

yOexIEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH [Tl COBPEMEHHOW IMBHIIU3AIMK: B € TyMaHHCTUYECKOH HAPABICHHOCTH U BaXKHOM
POJTH B CO3/TAaHUH HOBO# 0a3bl MATEPHUAITLHON KYJABTYpPBI, PEIICHHH INTO0ATBHBIX MPOOIEM YCTOWYHUBOTO PA3BUTHS YEIOBEUECCTBA —
CBIPHEBOM, IHEPTETUYECKOM, MUIEBOW M YKOJIOrHUECKOW 0€30TaCHOCTH, B Pa3BUTHH MEIUIIMHbI, 00ECTICUCHUH YCIIOBUIH
YCIEITHOTO TPY/a M SKOJOTHYECKH KOM(MDOPTHOM KHU3HH Ka)KI0ro 4ieHa 00IIecTBa;

CCTCCTBCHHO-Hay‘-IHOﬁ TPaMOTHOCTH: ITOHUMAaHUA CYIITHOCTU METOAOB IMO3HAHUS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKaX,
CHOCOOHOCTH UCIIONb30BATh

HoJTy4aeMble 3HAHUS JUISl aHAJIN3a U O0BSICHEHUS SIBIICHUI OKPYXAoLIero MUPa U IMIPOUCXO X B HEM U3MEHEHUH, YMEHUS
JIe7TaTh 000OCHOBAHHBIC 3aKIFOUCHHSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX C TIENBI0 MONTYYESHHS JOCTOBEPHBIX
BBIBOJIOB;

CHOCO6HOCTI/I CaMOCTOATEIbHO UCIIOJIB30BaTh XUMHWUYCCKHUEC 3HAHUA NJIsA pECIICHUA npo6neM B pCAJIbHBIX KU3HCHHBIX CUTYAIUAX;
HHTEpeca K IMO3HAHMIO U HCCIIe0BAaTeIbCKON IeATeIbHOCTH;

TOTOBHOCTH U CHIOCOOHOCTH K HEIPEPHIBHOMY 00pa30BaHHIO M CaMOOOPa30BaHUIO, K aKTUBHOMY ITOTYYEHHIO HOBBIX 3HAHUI IO
XHMHHU B COOTBETCTBHH C KM3HECHHBIMU NOTPEOHOCTIMUY;

HHTEpeca K 0COOCHHOCTSIM TPY/a B pa3iinuHbIX cepax nmpodeccnoHalbHOM IesITeNbHOCTH.

METAIIPEJAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIE pe3yabTaThl OCBOCHHS y4eOHOro npeaMeTa « X1MHs» Ha YPOBHE CPEIHEro o0IIero 00pa3oBaHus BKJIIOYAIOT:
3HaYMMBIE U1 (POPMHUPOBAHMUA MUPOBO33PEHHUS 00YUAIOIINXCSI MEXIMCLUILTMHAPHBIE (MEXIIPEAMETHbIE) O0LIeHaYYHbIE IIOHATHUS,
OTpa’karollxe [EeJTOCTHOCTh HAYYHOU KapTUHBI MHpPa M CIICHU(HKY METOI0B IO3HAHMUS, UCIIONB3YEMbIX B €CTECTBEHHBIX HayKax
(MaTepusl, BEIIECTBO, YHEPI U, BICHHUE, IIPOLIECC, CHCTEMa, HaydHbIH (aKT, IPHHIIUIL, TUIIOTe3a, 3aKOHOMEPHOCTD, 3aKOH, TEOpH,
UcclleloBaHNe, HaOIIOICHHE, N3MEPEHHE, SKCIIEPUMEHT U JpYTue);

YHUBEpCaJIbHbIE ydeOHbIe IeUCTBU (I03HABaTeIbHbIE, KOMMYHHKATHBHBIE, PErYITUBHEIE), oOecreunBaionye GopMupoBaHme
(YHKIMOHAIBEHOM TPaMOTHOCTH M COLMAIBHOIN KOMIIETEHIIMN 00YJaIOIHXCs;

CIIOCOOHOCTH OOYYaIOIMMXCSI UCTIONB30BATh OCBOSHHBIE MEXKAUCLUIUIMHAPHBIE, MUPOBO33PEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE
yaeOHbIe JeHCTBUS B IO3HABATEIHHOMN U COITMATBHON TPAaKTHKE.

MertanpenMeTHbIe pe3yabTaThl OTPaXKAaIOT OBJIaJCHHE YHUBEPCAILHBIMU YIeOHBIMH TI03HABATENILHBIMH, KOMMYHHKAaTUBHBIMU H
PETYIATUBHBIMH IEHCTBHAMH.

OBnajieHNe YHUBEPCAIEHBIMU Y4eOHBIMH O3HABATEILHBIMHU JEHCTBHAMH:

1) 0a30BBIE JOTMYECKUAE JENCTBUA:

CaMOCTOATENBHO (HOPMYIHUPOBATH M aKTyaJIU3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpHBaTh;

OIPEeNeIIATh LeMUACATEIHOCTH, 3a1aBasi MapaMeTphl M KPUTEPUH UX TOCTIDKECHHS, COOTHOCHTD Pe3yNbTaThl JeATEIbHOCTH C
MIOCTaBJICHHBIMU LIEJISIMU;

UCIIONB30BATh IIPH OCBOCHUH 3HAHHI MPUEMBI JIOTHUECKOTO MBILIICHHS — BBIICISATH XapaKTepHbIC MPU3HAKU TOHATHI 1
YCTaHaBIMBATh UX B3aHMOCBSI3b,

HCIIONB30BATh COOTBETCTBYIOLINE MOHSTHSA U O0BSICHEHHS OTJEIBHBIX (PAKTOB M SIBIICHUIA;

BBIOMPATH OCHOBAHHMS U KPUTEPHH JUIS KIACCH(HKAIIMY BEIECTB U XUMHYECKHX PEaKIii;

YCTaHaBIMBATh IPHYNHHO-CIICACTBEHHBIC CBA3U MKy H3Y4acMbIMH SIBIICHHSAMH;

CTPOHTb JIOTHYECKUE PacCyKICHHs (MHIYKTHBHbIC, ISTYKTUBHEIE, 10 aHAJIOTUH), BBIBISATH 3aKOHOMEPHOCTH M IIPOTUBOPEYHS B
paccMaTpUBaeMBbIX SBJICHHAX, (OPMYIIUPOBATH BBIBOABI U 3aKITIOUCHUS;

NPUMEHSATH B IIPOLiecce MO3HAHMS, HCTIONb3YEMbIe B XHMUH CUMBOJIYESCKHE (3HAKOBBIC) MOIENH, NPeoOpa30OBbIBATE MOCIBHBIC
NpEICTaBICHUS — XMMUYECKUH 3HaK (CHMBOJ) 2JIEMEHTa, XUMHYECKask popMyJa, ypaBHEHHE XUMIYECKOIH PEaKUH — IIPH PEICHHN
y4eOHBIX O3HABATENBHBIX M MPAKTHYECKHX 33/1a4, IPUMEHATh Ha3BaHHBIC MOJICITBHBIC MIPEICTABICHUS IS BBISBICHUS
XapaKTePHBIX PU3HAKOB M3y4aeMBbIX BEIECTB M XUMHYCCKHUX PEaKLIHi.



1) 0a30BbIC UCCIIEIOBATENBCKHE ICUCTBUSL:

BJIaJIeTh OCHOBaMH METOJIOB HAyYHOT'O MO3HAHHMS BEIICCTB M XUMUYCCKUX PEaKIIHii;

(bOpMyYITHUPOBATH LICITH U 337241 HCCIICIOBAHNUS, UCTIONB30BATh IIOCTABJICHHBIE U CAMOCTOSITENILHO CHOPMYIHPOBaHHBIE BOIIPOCHI B
Ka4ecTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI 1715 (JOPMHUPOBAHHS THITOTE3bI MO MPOBEPKE MPABUIbHOCTH BBICKAa3bIBAEMbIX
CYX/IeHUl;

BJI4JICTh HABBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHMUS U MPOBEACHUS YUCHUUCCKUX IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHHS
HaOJTIOAATh 33 XOJOM IIPOIecca, CAMOCTOSITENIFHO IPOrHO3HPOBATh €r0 PE3YbTaT, (JOPMYITUPOBATH 0OOOIIEHNUS H BBIBOJIBI
OTHOCHUTENEHO JOCTOBEPHOCTH PE3YNIBTATOB HCCIIEIOBAHNS, COCTABIATH 0OOCHOBAHHEIN OTYET O MPOJIENIAHHOMN padoTe;
TPUOOPETATh OMBIT YICHUIECKOH UCCIIeIOBATEILCKON M IIPOSKTHOH JIeATEeNbHOCTH, POSIBISATH CIOCOOHOCTh U TOTOBHOCTD K
CaMOCTOSATEHLHOMY ITOUCKY METOJIOB PEIICHHUS MPAKTHUSCKUX 3a/1a4, TPUMEHEHHIO PA3IMYHBIX METOIOB MTO3HAHHUSL.

2) pabora ¢ uH(pOopMaIHe:

OPHUEHTHPOBATHCS B PA3IMYHBIX HCTOUHHUKAX MH(OpMAIMK (HAydHO- MOMYIISPHAs TUTepaTypa XHMHUECKOrO COAEPKaHMUS,
CMpaBOYHBIE MOCOOUSI, pecypchl IHTepHeTa), aHATM3UPOBATh HH()OPMAIIHMIO Pa3THIHBIX BUIOB U (HOPM MpPENCTaBICHHS,
KPUTHYECKH OIICHUBATH €€ JIOCTOBEPHOCTh M HEMPOTHBOPEUYHBOCTH;

(hOopMyaHPOBaTH 3aNPOCHl ¥ MPUMEHSTH Pa3IMYHbIE METOIBI ITPH TIOMCKE M 0TOOpE HHPOPMAIMH, HEOOX OIMMOH ISl BBITIOIHEHUS
y4eOHBIX 3314 ONPEAENEHHOTO THIIA;

pUOOpETaTh ONBIT UCIOJIL30BAHUS HH()OPMAIIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH U Pa3JINYHBIX TTOUCKOBBIX CHCTEM;
CaMOCTOSITENTLHO BEIOMPATh ONTHMANIbHYIO (hOpMY MpescTaBieHus: HHPOPMAaLUK (CXeMbl, TpaUKH, AUArpaMMBbI, TAOIHIIbL,
PHUCYHKH U JApYyTrHUe);

UCIIOJIb30BaTh HAYYHBIH S3bIK B KAUECTBE CPEACTBA MPH paboTe ¢ XMMUYECKOi nH(pOpMalMei: MPUMEHSITh MEXIPEIMETHbIE
(pusnyeckre U MaTeMaTU4ECKKE) 3HAKA ¥ CUMBOITBI, (popMyJibl, aOOpeBHUaTypbl, HOMEHKIIATYPY;

UCIIOJIb30BaTh U NIPe00Pa30BhIBATH 3HAKOBO-CUMBOJIMYECKHE CPE/ICTBA HATIISHOCTH.

OgunajieHre yHUBEPCAIbHBIMI KOMMYHUKATUBHBIMH JCHCTBUSMHU:

3a]aBaTh BOIIPOCHI 10 CYIIECTBY 00CYkKIaeMOH TEeMBI B XOJIe JUAJIOra W/WIIM JUCKYCCHH, BBICKa3bIBATh UIIEH, GOPMYINpOBaThH CBOH
MIPEATI0KEHNST OTHOCUTENILHO BBINOIHEH U IPEATI0KEHHO 3a1auy;

BBICTYNATh C IPE3CHTAUEH PE3yabTaTOB MI03HABATEIBHON AEATENBHOCTH, TOJIyYCHHBIX CAMOCTOATEIBHO I COBMECTHO CO
CBEPCTHUKAMH TIPH BBINOJIHEHUN XUMHYIECKOTO 3KCIIEPUMEHTA, IIPAKTUUECKOM PabOThI 110 UCCIIEI0OBAHUIO CBOMCTB H3Y4aeMbIX
BEILECTB, peaIU3aluy y4eOHOro IPOeKTa U (OPMYIUPOBATH BEIBOBI 110 pE3yIbTaTaM MPOBEAEHHBIX HCCICAOBAHUN MTyTEM
COIJIACOBAHUSI O3ULMH B X0Jie 00CYKAECHUs U 0OMEHA MHEHHSAMHU.

OBnajieHle YHUBEPCAIBbHBIMH PETYISTUBHBIMU JCHCTBUSMMU:

CaMOCTOATENBHO [UIAHUPOBATh U OCYIIECTBIIATH CBOIO IIO3HABATENIBHYIO IEATEILHOCTD, ONPEeIss e€ Lelu U 3a1a4H,
KOHTPOJIMPOBATh U 10 Mepe HEOOXOIMMOCTH KOPPEKTHPOBATH MPEiaraeMblii alrOpUTM JeHCTBHIA P BHITIOIHEHHN YIeOHBIX U
HCCIIeI0BATENBCKUX 33124, BEIOMpaTh Hanbosee 3h(heKTHBHEIN CIIOCO0 UX PelIeHHs ¢ YIETOM HOMy4YeHHSs HOBBIX 3HAHUN O
BEIIIECTBAX U XMMUYECKUX PEAKIISIX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AESTEIBHOCTH HAa OCHOBE CaMOAHAJIN3a U CAMOOLICHKH.

INPEIMETHBIE PE3YJIbTATHBI 10 KJIACC

IIpenmerHbie pe3ynbTaThl OCBOEHHS Kypca «OpraHudecKas XUMHSD)

OTpPaXaroT:

c(OpMHUPOBAHHOCTH MPECTABICHUN O XUMHYECKOW COCTABISIIOIICH €CTECTBEHHO-HAYYHOM KaPTUHBI MUPA, POJIA XMMUH B
NO3HAHWUU SBJIEHUH MPUPOABL, B (OPMUPOBAHUH MBILUICHHUS M KYJIBTYPBI IMYHOCTH, €€ (YyHKIMOHAIBHOH IPaMOTHOCTH,
HEOOXOANMOM IJIs pelIeHNs] MPAKTHUECKUX 3a]a4d M HKOJIOTMYECKH 0OOCHOBAHHOTO OTHOIIEHHS K CBOEMY 3/I0POBBIO U IPHPOIHON
cpene;

BJIaJICHUE CHCTEMOM XMMHUUYECKNX 3HaHMH, KOTOpast BKIFOYAET: OCHOBOIOJIATAIOIINE MOHATHS (XMMUYECKHI 3JIEMEHT, aToM,
JIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYa, BAICHTHOCTB, 3IEKTPOOTPHLIATENbHOCTD, XUMHYECKas! CBSA3b, CTPYKTYpHas (opMyrna
(pa3BépHyTas U COKpamEHHAas), MOk, MOJISIPHAS Macca, MOJSIPHBIA 00BEM, YTIIEpOIHBIN CKeNeT, (PYHKIIMOHAIbHAS TPYIIIa,
panuKa, n30Mepusi, U30MEphI, TOMOJIOTHYECKUHN s, TOMOJIOTH, YTJIEBOJOPO/IBI, KUCIOPO/ U a30TCOIEP KAIINE COSAMHEHMS,
MOHOMEp, MOJINMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIC COSANHEHNS ); TEOPUH U 3aKOHBI (TEOPHS CTPOSHMS OPTraHNIECKHX
BemecTB A. M. ByrnepoBa, 3aK0H COXpaHEHHS MacCChl BEMIECTB); 3aKOHOMEPHOCTH, CHMBOIHMYECKHN S3BIK XUMUH,
MHPOBO33PEHUECKHE 3HAHUS, JIEKAIINE B OCHOBE MOHMMAaHHS IPUINHHOCTH ¥ CHCTEMHOCTH XUMUYECKHUX SIBICHUH,
(bakTONMOrMYECKNE CBEICHNS O CBOMCTBAaX, COCTABE, MTOMyIEHUH U O€30ITaCHOM HMCIIOIb30BaHUH BAXHEHIIINX OpraHMYeCKUX
BEIIECTB B OBITY M MPAKTHYECKON AESTEIHHOCTH YEIOBEKa;

c(hOpMHUPOBAHHOCTH YMEHUI! BBISBISTH XapaKTepHbIE IPU3HAKHN MTOHSATHH, YCTaHABIMBATH NX B3aUMOCBSI3b, HCIOIb30BATh
COOTBETCTBYIOIIME OHATHUS NIPU OMHCAHUM COCTaBa, CTPOCHNUS U NMPEBPALICHUI OPraHUYECKUX COCTUHEHUN;

c(hOpMHUPOBAHHOCTH YMEHUI NCTIOIB30BATh XMMUUECKYIO CHMBOJIMKY JJISI COCTABIICHUS] MOJIEKYJISIPHBIX U CTPYKTYPHBIX



(pa3BépHYTOM, COKpaIEHHOH) (GOpMYyIT OPraHMICCKIX BEIIECTB U YPABHEHUH XUMUICCKUX PEAKIHA, H3TOTaBIUBATh MOJICITH
MOJIEKYJI OPTaHUYECKUX BELIECTB AJISl WILTIOCTPALMY UX XUMUUECKOT0 U IPOCTPAHCTBEHHOT'O CTPOEHUSI;

c(hOpPMHUPOBAHHOCTH YMEHHUH YCTAaHABIMBATH MPUHAICKHOCTH N3YUCHHBIX OPTaHMICCKIX BEIIECTB IO UX COCTaBY U CTPOCHHIO K
OTPeICIIEHHOMY KIIACCY/TPYIIC COSTUHCHUH (YTIIEBOIOPOIBI, KHCIOPO M a30TCOACPIKAIINE COCAMHEHIS, BRICOKOMOJICKYIISIPHBIC
COCIIMHEHU ), IaBaTh UM Ha3BaHUsI 1Mo cuctemaTrueckort HomeHknatype (IUPAC), a Takxke MPUBOIUTH TPUBHATHHEIC HA3BAHUS
OTJENEHBIX OPTaHUYECKUX BEUICCTB (ITHIICH, MPONFIICH, alleTHICH, STWICHTIINKONb, NIUICPHH, (heHoI, GopMallbIeruI,
areTanbpAerul, MypaBbHiHas KHCIIOTa, YKCyCHasi KUCIIOTa, OJIEMHOBAs KHCIIOTa, CTEApUHOBAs KHCIIOTA, TIII0K03a, PPYKTO3a,
Kpaxmall, [eJUTI0N03a, TIIHIHIH);

c(hOPMHUPOBAHHOCTH YMEHHS ONPEICIIATH BUIbI XUMHUYCCKOH CBSI3U B OPTaHHMYCCKUX COCTUHCHUAX (OJIMTHAPHBIC U KPATHBIC);

chOpMHUPOBAHHOCTD YMEHHS TIPUMEHSTH MOJOKSHHUSI TEOPHH CTPOCHHSI OpraHidYecKux BeriectB A. M. ByTineposa st 00bsSCHEHUS
3aBHCHMOCTH CBOWCTB BEIIECTB OT UX COCTABA U CTPOCHHS; 3aKOH COXPAaHEHHsI MACChI BEIIIECTB;

chOpMHUPOBAHHOCTh YMEHHI XapaKTEePH30BaTh COCTaB, CTPOCHUE, (HH3HUYECKHE U XUMHUUECKHE CBOMCTBA TUITUYHBIX
npeacTaBuTeNeii pa3sIMYHBIX KIACCOB OPraHUYECKUX BELIECTB (METaH, 3TaH, 3THJICH, IPOIMUIICH, alleTHIeH, OyraaueH-1,3,
MeTunOyraaueH-1,3, 6eH301, METaHOI, 3TAHOJ, STHICHIIINKOJIb, TIIHIEPUH, (PEHOJ, alleTalIbICT ]I, MypaBbHHAsl M YKCYCHAs
KHUCJIOTBI, TIIIOK03a, Kpaxmal, LEeUTI0NI03a, aMHHOYKCYCHAs KUCIIOTA), WTFOCTPUPOBATH TEHETHIECKYIO CBSI3b MKy HUMU
YPABHEHHUSMH COOTBETCTBYIOIIMX XUMHIECCKHUX PEAKIIHHA C HCTIONB30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(OpMHUPOBAHHOCTH YMEHUS XapaKTePH30BaTh HCTOUHUKH YTIIEBOAOPOTHOTO ChIPbs (He(Th, MPUPOAHBIN a3, Yroib), CIOCOOBI UX
riepepabOTKH U MPAKTHYECKOE MMPUMEHEHHE TIPOTYKTOB MepepaboTKH;

c(OpPMHUPOBAHHOCTH YMEHUI1 TPOBOANTD BBIYHCICHHS 110 XUMHYECKHUM YPaBHEHUSIM (Macchl, 00bEMa, KOJIMUECTBA HCXOJHOTO
BEIICCTBA WM IIPOAYKTA PEAKIINHU 110 U3BECTHBIM Macce, O6"béMy, KOJIMYECTBY OJHOI'O U3 NCXOAHBIX BEHIECTB UJIU MTPOJYKTOB
peaximn);

c(OpMHUPOBAHHOCTh YMEHUI1 BIaJIETh CUCTEMOM 3HaHMI 00 OCHOBHBIX METOJ]aX HAyYHOI'O TIO3HAHUSI, UCIIONb3YEMBIX B XUMUH IIPU
U3y4YEHHUH BEIECTB M XMMHUUECKUX SIBJICHHUH (HAOII0/IeHIe, U3MEPEHUE, SIKCIIEPUMEHT, MOJICIIMPOBAaHHUE), UCIIOJIb30BATh CUCTEMHBIE
XUMHYECKHE 3HAHUS [UIS IPUHATHS PELICHHUI B KOHKPETHBIX KM3HCHHBIX CUTYalMsIX, CBI3aHHBIX C BELIECTBAMHU U UX
HPUMEHEHHEM;

c(hOpMHUPOBAHHOCTH YMEHUI COOIIOAATH MTPABUIIA MTOJIb30BAHHSI XUMHYECKOW TIOCYI0H 1 J1a00paTOpHBIM 000PYIOBaHHEM, & TAKIKE
npaBuiIa 0OpAIeHNs C BEIECTBAMH B COOTBETCTBHH C HHCTPYKLHUSAMU IO BBIIOJIHEHHUIO JTa00PaTOPHBIX XUMHYECKUX OIBITOB;
c(hopMHUPOBAHHOCTh YMEHUH IUTAHUPOBATH U BHIIOIHATH XMMHUYECKHI SKCIIEPUMEHT (IPEBPALEHNS OPraHUYECKUX BELIECTB MPH
HarpeBaHuy, MOJy4eHHUE ITUIICHA U U3Y4ECHHE €r0 CBOMCTB, KaUeCTBEHHBIE PEAaKIMU OPraHNYECKUX BEIIECTB, JeHaTypalus OeIKoB
IIpY HarpeBaHWM, [IBETHBIC PEAKIMH OEJIKOB) B COOTBETCTBHH C MIPABUIIAMHU TEXHUKH O€30IIaCHOCTH IPH OOPAIEHUH C BEIECTBAMH
1 1a00paTOPHBIM 000pYIOBaHIEM, IPEACTABIATE PE3YAbTATEl XUMHYECKOI0 SKCIIEpUMEHTa B ()OpMe 3aliCH YpaBHEHUH
COOTBETCTBYIOIIMX peakuuii u GopMyIHpoBaTh BEIBOABI HA OCHOBE 9THX PE3YJIbTATOB;

c(opMHUPOBAHHOCTb YMEHUH KPUTHUYECKH aHATU3UPOBATh XUMHUYECKYI0 HH()OPMALHIO, TOTY4aeMyI0 U3 Pa3HBIX HCTOYHUKOB
(cpencrBa mMaccoBoii nHpopMmarmu, HTEpHET U Jpyrux);

c(opMHUPOBAHHOCTH YMEHHH COOIONATH MPaBUIIa SKOJIOTUYECKHU LIENeco00pa3HOro IIOBEACHHUS B OBITY M TPYIOBOH NEATEIBHOCTH
B IIEJISIX COXPaHEHHUs CBOETO 3I0POBbS H OKPYKAIOIIEH IPHPOIHOHA Cpe/Ibl, 0CO3HABATh ONACHOCTh BO3JCHCTBHS Ha JKHBBIE
OpraHU3MBbI ONPEEIEHHBIX OPraHMYECKUX BEIIECTB, MOHUMas cMbIc nmokaszatens [1/1K, moscHATh Ha npuMepax CrocoObl
YMEHBIIEHHUS U NIPEIOTBPAICHHS UX BPESIHOIO BO3ACHCTBHUS Ha OPraHU3M UYeJIOBEKa;
IUTSL 00YJarONIUXCsl ¢ OrPaHUYCHHBIME BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE IPUMEHSATH 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/IAX
MO3HAHMS BELIECTB M XUMHYECKUX SBJICHH;
JUTSL CITETIBIX M CITa0OBUAAIINX OOYJAOIIIXCS: YMEHHE MCIIOB30BaTh peNbe(HO-TOUCUHYIO crcTeMy o0o3HadeHuit JI. bpaitnsa ms
3aIMCH XUMHYECKUX (POPMYIL.

TemaTuueckoe mjaanupoBanue 10 kaace

KounvecTBo yacos
Ne HaunmenoBaHue pa3iesioB H TeM DJieKTpoHHbIE (IU(PPOBHIE)
n/n|  pporpamMmel Beero Kontp Hpax | ghazoarensnbie pecypen
padoThI padot
bl
Pazgen 1. TeopeTuueckne 0CHOBBI OPraHM4eCKOH XUMHUH
IIpenmer oprannueckoi xumuu. Teopust https://academy-
11 CTPOCHUS OPraHUICCKUX 3 0 0 content.apkpro.ru/lesson/a9f3d191-
coenuHeHui A. M. byrneposa 5ele-4e24-ac02-efb16fa49fba
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Paznen 3. Kuciiopojacoaep:xaume opraHu4ecKue coeInHeHUsI
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3.1 Crptel. @eHon 3
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Pasne.n 5. BLICOKOMOJIeKyJ'lﬂprIe COeIUHECHUSA
5.1 ITnacrmaccel. Kayayku. BosnokHa 2 https://lesson.edu.ru/04/10
HUroro no pazaeny 2
OBIIEE KOJIMYECTBO YACOB I10 34
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IIOYPOYHOE IINTAHUPOBAHHME10 KJTACC

KoanuecTBo yacoB

Ne Tema ypoka DakT DJieKTpoHHbIE U} POBBIE
/ P KonTtpoa. IIpakTHu. Inan
wn Bcero
padoTsI padoTsI o0pa3oBare. pecypchl

Hpenmer opraHnecKoi XUMHH, https://academy- content.apkpro.ru/lesson/a9f3d191-5ele-
1 eé BO3HUKHOBCHHE, Pa3BUTUC U 1 0 0 Ae24-ac02-efb16fa49f6a

3HAYCHUC

Teopus CTpOEHHS OPraHUIECKUX https://academy- content.apkpro.ru/lesson/c935a58c-ab0e-
2 coequnenuit A. M. byrneposa, e€ 1 0 0 4¢59-9dcf-20517ae4b52e

OCHOBHBIC ITOJIOKECHUA

[pencrasienue o kinaccupuKauu

OPraHN4CCKUXBEUICCTB.

HomeHKaTypa (CHCTeMaTHIecKas) 1 https://academy- content.apkpro.ru/lesson/726ee099-e1a9-
3 TPUBHATbHbBIC HA3BAHHSI 1 0 0 410f-b8be-b4ch589aeadl

OpPraHn4€CKuX BEUICCTB

https://academy-

4 AJIKaHBI: COCTaB U CTPOCHHE, 1 0 0

TOMOJIOTHHUECKHiA psijL content.apkpro.ru/lesson/258ddc06-ec23-473c-h3d7-

ed82fcaddd02

. Meran 1 5Tan — npocTeHime 1 0 0 https://academy- content.apkpro.ru/lesson/258ddc06-ec23-

MPECTAaBUTEIH AJIKAHOB 473c-b3d7-ed82fcaddd02

A ) https://academy- content.apkpro.ru/lesson/4038171e-
6 KEHBI: COCTaB U CTPOCHUE, 1 0 0

. 4158-4bd1-ae98-18dc1cfh9399
CBOHCTBaA
OTUJICH U TIPOITWIICH — TPOCTEHTIIE
7 P P 1 0 0 https://lesson.edu.ru/04/10
MPpEACTAaBUTEIIN AJIKEHOB
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[pakriueckas padora Ne 1.

https://academy- content.apkpro.ru/lesson/53cd2379-2a45-

8 «[lonmy4eHue sTHICHA U 43b1-9f67-7ebcdaf03ce0
HU3y4YEeHHE €r0 CBOUCTBY
Anxanuensl. byranuen-1,3 u
Mmetunoyraauen-1,3. [Tonydenue
9 T i https://lesson.edu.ru/04/10
CUHTCTUYCCKOI'O KaydyKa U pC31UHbI
AJIKAHBI: COCTaB U 0C06eHHOCTI/I
CTpOCHUA, FOMOJ'IOFI/I‘ICCKI/If/i pAa.
10 AlleTuiieH — npocTenmit https://lesson.edu.ru/04/10
MpECACTAaBUTCIIb aJIKWHOB
BbIUrCIeHNS 110 YPABHEHHIO https://academy- content.apkpro.ru/lesson/7dada027-
11 . 8448-418f-b416-fbaledd4ab6d
XUMHUYCCKOU peaKupm
https://academy-
12 ApeHbl: OEH30J1 U TOTYOII.
TOKCHYHOCThL apEHOB content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feef4
I'enernyeckas cBsA3b yriieBOAOPOIOB,
13 NPHHAATEKALIHX K PA3THIHBIM https://lesson.edu.ru/04/10
KJiaccaM
[IpuponHbIE UICTOUHUKU YIJIEBOAOPOIOB:
MIPUPOIHBIH T'a3u MOMYTHbIE HEPTAHBIC .
14 rasbl, HedbTh U IPOYKTEL 68 epepaboTkH https://lesson.edu.ru/04/10
II
15 PHPOAIHBIC HCTORHHUIH https://lesson.edu.ru/04/10

YIJIEBOJOPOIOB: MPUPOHBIN ra3
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U TIONTyTHBIE HEPTSHBIE ra3blL,HEPTH
U TIPOAYKTHI €€ repepaboTKu

KonTtponpsHas pabota mo pasiery

16 https://lesson.edu.ru/04/10
«YTIeBOa0OPOIBDY
17 [NpenenbHble OJTHOATOMHBIC https://academy- content.apkpro.ru/lesson/5439c¢18b-7440-
CIIMPTHI:  METAHOA W 3TaHOIL 4b6f-bf84-c04fa471694f
Bonoponnas cBsizb
) https://academy- content.apkpro.ru/lesson/461aa9c8-
18 MHuoroaToMHbI€ CITUPTHI:
c0ef-4827-a8e5-d12a0bedc826
OTUJICHIJIMKOJIb U TJIMIEPUH
DeHOI: CTPOCHHE MOIICKYIIBI, https://academy- content.apkpro.ru/lesson/649883b8-7c5f-
19 (u3mecKe 1 XuMITIeCKie 4f16-896e-10a2278008f1
CBOﬁCTBa, MMPUMECHCHUE
https://academy-
20 ANbIeTuas: (bopMaHLI_[erI/m u
aleTanbaerua. AueToH content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-
ch7ae5858b90
21 OHOOCHOBHBIE MPEIETbHbIE https://academy- content.apkpro.ru/lesson/b4feaa04-3438-
KapOOHOBBIE KUCJIOTHI: MypaBbUHAs 4b57-a3ec-ba0fofe63c0d
U YKCyCHas
2 Ipakruyeckas pabora Ne 2. https://academy- content.apkpro.ru/lesson/9834d408-386d-
«CBo¥iCcTBa pacTBOpa YKCYCHOM 444a-8de3-7efba8h98cdb
KUCIIOTBD»
CTeapI/IHOBa}I " OJICMHOBAs KHUCJIOTHI,
23 KaK IPeICTABATENH https://lesson.edu.ru/04/10
BBICIIHUX Kap6OHOBLIX KHUCIIOT
IMBI1a KaK COIH BBICIIHX Kap6OHOBLIX
24 KHCIIOT, HX MOIOIIEe ICHCTBHIE https://lesson.edu.ru/04/10
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CioxHBIe 3PHUPHI KaK MPOU3BOIHBIE
KapOOHOBBIX KHCIIOT. I uipomi3

https://academy- content.apkpro.ru/lesson/71ac43f2-a0d4-

25 CIIOKHBIX 3(HPOB 1 4945-a0eb-1e59cd5f4d9f
. https://academy- content.apkpro.ru/lesson/71ac43f2-
26 Kupsr: rugponus, npuMeHeHue, 1
6 a0d4-4945-a0eb-1e59cd5f4d9of
HNOJIOTUYCCKaAa pOJ'H) )KI/II)OB
YFJ'IGBOI[I)IZ COCTaB,
97 Kinaccuukanms. Baxneiimme 1 https://academy- content.apkpro.ru/lesson/709ce43a-deb6-
NPEICTABHTENH: FITIOK03a, 4281-963b-01d2e212d4d0
¢dpykro3a, caxaposa
Kpaxman u ICJIJTK0JI03a KaK
28 P 1 https:/lesson.edu.ru/04/10
[IPUPOIHEIE ITOJIMMEPEI
KoHnTposbHas paboTa nopaszzaeny
«Kucnopoacoaepxarniue opranuy. _
29 COEHHEHH 1 https://lesson.edu.ru/04/10
https://academy-
30 AMHHBI: METHIIAMHUH 1 QHIHH 1 content.apkpro.ru/lesson/0c608a59-4c69-4481-839-
9205f201b73e
AMMHOKHUCIIOTBI KaKk aM(oTepHbIe
al OpraHHYecKHe COSTHHEHNS, HX . https://academy- content.apkpro.ru/lesson/c2f2f3d7-43d1-
Ouosornyeckoe 3nauenue. [TenTubl 4873-ace0-78eca6009628
3 benku kak IpupoHbIe 1 https://academy- content.apkpro.ru/lesson/c2f2f3d7-43d1-
BbICOKOMOIEKYISIPHBIE COSA-5 4873-ace0-78eca6009628
O
33 CHOBHDIC TOHATIG XHMIH 1 https://lesson.edu.ru/04/10
BBICOKOMOJIEKYIISIPHBIX COEIUH-I
OCHOBHLIC METOAbI CUHTE3a
BBICOKOMOJICKyJI}IpHBIX
34 . 1 https://lesson.edu.ru/04/10
coenquHeHNH. [TmacTMacchr,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[MPOTPAMME
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YYEBHO-METOAMYECKOE OBECITEYEHUE OBPA3OBATEJIBHOT'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI TS YHEHUKA

Xumus, 10 knace/ T'adpuensa O.C., Octpoymos WU.I'., Cnankor C.A., AKIIMOHEPHOE OOIIECTBO
«M31aTenbCcTBO

«[Ipocsemenne»,2021 r

Xumus, 11 knace/ Tadbpuensa O.C., Octpoymos W.I'., Cnaakos C.A., AKIIMOHEPHOE OOIIIECTBO
«M31aTenbCcTBO

«[Ipocsemenne»,2021r.

METOJUYECKHWE MATEPUAIJIBI JUIA YUUTEJIA

Xumusi(6a30BbIi ypoBeHb). Peannzanust o0pa3zoBaHus: MeToandeckoe nocodue st yunrens / Kapepuna
A. A., Ilnayruna I'.B.; mox pen.I'. B. [Tuuyrunoit. M. : ®T'BHY «MHCTUTYT CTpaTernn pa3BuTHs
obpazoBanus PAOy», 2022 81 c.:ui.

HHUDPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPChI CETU MHTEPHET

https://edsoo.ru/rabochie-programm |_|O,£I,I'I NCaHO

KOMEeBHUKO undposoii

NoANUCHIO:

Bad HaTaﬂ bA Ko>XeBHMKOBA
Ha}J,)KyJ'IaEB HaTtanbs

Hapg»ynaeBHa
Ha HaTta: 2024.09.09
09:55:09 +08'00
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