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ITOSICHUTEJIbHA A 3AITMCKA
OOuras xapakTepucThKa yueOHOro npeamera

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAYK UTPAET 0COOYIO pOJib B
COBPEMEHHOM IMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTEPHUAIIBHON KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ] B (hOPMHPOBAHUE PAIMOHAIBHOTO HAYYHOTO MBITIICHHUSI,
B CO3/IaHUE I[EJIOCTHOTO MPEICTABICHUS 00 OKPYXAIOIIEM MUPE KaK O €MHCTBE
IPUPOJIBI U YEJIOBEKA, KOTOPOe (OPMUPYETCS B XUMUU Ha OCHOBE MTOHUMAaHUS
BEILIECCTBEHHOI'0 COCTaBa OKPYXKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU M BO3MOXKHBIMH OOJIACTSIMH MPUMEHEHHUS.

TecHO B3aMMOJEUCTBYS C IPYTMMH €CTECTBEHHBIMU HaYKaMU, XUMUs CTajla
HEOTHEMJIEMOM YacTbI0 MUPOBOU KYJIbTYpPbl, HEOOXOJUMBIM YCIOBUEM YCIIEIIHOTIO
TpyJla ¥ ’KU3HU KaK0ro wieHa oOmectBa. CoBpeMeHHast XUMHUS KaK HayKa
CO3MJIaTEIIbHAS, KAK HAyKa BBICOKMX TEXHOJIOTHI HAIIPaBJIEHA HA PELICHUE
TJI00ANTBHBIX TIPOOJIEM YCTOMYUBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOn, MUIIEBOM, SKOJOTHYECKON 0€30MaCHOCTH U OXPaHbI 310POBbSI.

B cootBeTcTBUM ¢ OOITUMU LIEJISIMHU M IPUHITUTIAMH CPEIHETO 00IIIeTO
oOpazoBanus coqepkanne npeamera « Xumus» (10—11 kmaccsl, 6a30BbIi YPOBEHb
U3YUYEHUS) OPUEHTUPOBAHO MTPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
00yyaromuxcsi, HEOOXOAMMYIO UM JiJisi BBIPAOOTKA MUPOBO33PEHUECKUX
OPUEHTUPOB, YCIICITHOTO BKIIOUEHHUS B )KU3HBb COIIMYMA, TTPOJIOJKECHUS
00pa3oBaHusI B pa3IUyYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocTaBisiomumMu peameTa « XuMus» SIBISIOTCS 0a30BbIe KypChl —
«Oprannueckast xumusi» 1 «OO0I111ast © HEOpraHUYecKasi XUMHUs, OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOI HAYKHU: CUCTEMA
3HAHWI M0 HEOPTaHWYECKON XUMUHM (C BKIFOYCHUEM 3HAHUN U3 OOIIeH XUMUN) U
OpraHnyeckor XuMnu. PoOpMUPOBAHUE JAHHOU CUCTEMBI 3HAHUU NIPU U3YUYECHUU
npeaMeTa 00ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCEr0 MHOT000pa3ust
BEIIECTB Ha OCHOBE OOIIMX MOHSATHI, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepkanus KypcoB — «Opraaudeckast Xumusp» 1 «Oo1mas u
HEOpraHu4ecKass XuMus» chopMUpoBaHa B MPOrpaMMe 10 XUMHUHU Ha OCHOBE
CHUCTEMHOT0 MOAXO0/1a K U3YUYEHHIO YUeOHOro Marepuaina u 00ycioBiIeHa
UCTOPUYECKU OOOCHOBAHHBIM Pa3BUTHEM 3HAHUM Ha OMPEIeTEHHBIX
TEOpPETHYECKUX YPOBHAX. Tak, B Kypce OpraHu4eCcKOd XUMHUHU BEIECTBA
paccMaTpUBaIOTCA Ha YPOBHE KJIIACCUUYECKOW TEOPUM CTPOCHUSI OPraHUYECKUX
COCIMHEHUM, a TAKKE HA YPOBHE CTEPEOXUMHUUECKUX U AIEKTPOHHBIX
MIPEICTABJICHUN O CTpOoeHUH BemecTB. CBeneHns 00 N3y4aeMbIX B Kypce
BEIIIECTBAX JAIOTCS B Pa3BUTHH — OT YTJIEBOJIOPOJIOB JIO CIOKHBIX OMOJIOTHYECKH
AKTUBHBIX COeIMHEHUM. B Kypce opraHnyeckoil XuMHUM MOJIy4aroT pa3BUTHE



chopMUpPOBaHHBIE HA YPOBHE OCHOBHOI'O O0IIIEro 00pa3oBaHus IEpBOHAYATbHBIE
NIPEJICTABICHUS O XUMUYIECKOW CBSI3H, KJIacCU(DUKAIIMOHHBIX TIPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, 0 XUMHUUYECKON PEaKIUU.

[Tox HOBBIM yTJIOM 3pEHHS B TIPEIMETE « XUMUSD» 0a30BOTO YPOBHS
paccMaTpUBaeTCs U3YUEHHBIN Ha YPOBHE OCHOBHOT'O 00IIeT0 00pa30BaHUs
TEOPETUUECKHUI MaTepral U (GaKTOIOTHIECKUE CBECHUS O BEIICCTBAX U
XUMUYECKOH peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0Ias 1 Heopranmaeckas
XUMHS» 00YJarOIIMMCS TTPEIOCTABIISIETCSI BO3MOKHOCTh OCO3HATh 3HAUCHUE
MIEPUOINIECKOTO 3aKOHA C OOIIETEOPETHICCKUX U METOAOIOTHUECKHUX TTO3UITUH,
rIIy0’Ke MOHATh UCTOPUYECKOE U3MeHeHUe (HYHKIIUI 9TOTO 3aKOHA — OT
000011aro1Iel 10 0OBSICHSIONICH U MPOTHO3UPYIOIICH.

Enunas cucrtema 3HaHMN O Ba)XHEWIINX BEIIECTBAX, UX COCTABE, CTPOCHHH,
CBOMCTBAaX U NPUMEHEHNH, a TAKXKE O XUMUYECKUX PEAKIMAX, X CYLTHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHus JonoJHsAercs B Kypcax 10 u 11 kimaccos
AJIEMEHTAMM COJIEPKAHUS, UMEIOIIMMH KYJIbTYPOJIOTMYECKAN U IPUKIATHON
Xapaktep. DTH 3HaHMsI CIIOCOOCTBYIOT TIOHUMAaHHUIO B3aUMOCBSI3U XUMHH C
IPYTUMHU HayKaMH, PaCKpbIBAIOT €€ POJIb B I03HABATEIBHOU U IPAKTUYECKON
NEATEIbHOCTH YEI0BEKA, CIOCOOCTBYIOT BOCIIMTAHUIO YBAKEHHUS K IPOLECCY
TBOPYECTBA B 00JIACTU TEOPUH U MPAKTUUECKUX MPUTIOKEHUN XUMUU, [IOMOTAIOT
BBIITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U IMYHOCTHO 3HAYMMBIX
npobiieMax, CBA3aHHBIX C XUMHEH, KpUTUUYECKU OCMBICIMBATh HH(POPMALIUIO U
IPUMEHATH €€ JUIsl IOTIOJIHEHNS 3HAHUM, PEIICHUS UHTEIUIEKTYaJIbHbBIX U
AKCIIEPUMEHTANbHBIX HCCIEA0BATEIbCKUX 3a/1a4. B 11enom copepxanue yueOHOro
npeaMeTa «XUMUsDY JaHHOTO YPOBHS U3YUYECHHUSI OPUEHTUPOBAHO HA
(opMHpOBaHKE y 00YUYaIOIIHUXCI MUPOBO33PEHYECKON OCHOBBI JI1 TOHUMAaHUS
punocodckux uaeH, Takux Kak: MaTepUaIbHOE €JUHCTBO HEOPIraHUUYECKOTO U
OpraHUYeCcKOro Mupa, 00yCIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTABOM U
CTPOECHHUEM, IT03HABAEMOCTb IIPUPOJHBIX SABICHUMN ITYyTEM SKCIIEPUMEHTA U
pelLIeHNs TPOTUBOPEUNI MEKIY HOBBIMU (PaKTaMU U TEOPETUUYECKUMU
IPEANOCHUIKAMH, OCO3HAHHUE POJIA XMMHUU B PEIIEHUH SKOJOTMYECKUX NpodIieM, a
TakKe MpodieM cOepekeHNs YHEPreTHUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX
TEXHOJIOTUW U MaTEpPUAJIOB.

B nane pemienus 3a1a4 BOCIUTAHUS, PA3BUTHS U COIUATIM3AIMN 00YUYaIOIINXCSI
HNPUHATHIE TPOTPAMMOM MO XMMHH MOJIXOAbI K OMPEIETICHUIO COICPKaHUS U
MOCTPOEHUS IIPEeIMETA MPEAyCMaTPUBAIOT (OPMHUPOBAHNE YHUBEPCATBHBIX
y4eOHBIX JIEHCTBUM, UMEIOIMNUX 0a30BOE 3HAYCHUE JIJIS PA3INYHBIX BUIOB
NeSTEeILHOCTH: pelIeHust mpo0sem, MorckKa, anauusa u 00padoTku uHbopMaInH,
HEOOXOIMMBIX JJIsl HPUOOPETEHUSI OIbITA MPAKTUYECKON U UCCIIEI0BATEIbCKOMN
NEeATEIbHOCTH, 3aHUMAIOLIEN BaXKHOE MECTO B IO3HAHUU XUMUHU.

B npaktuke npenogaBanusi XMMUM Kak Ha ypOBHE OCHOBHOT'O OOIIIETO
00pa3oBaHuUsl, TAK U HA YPOBHE CPEAHETO 00111eT0 00pa3oBaHusl, MPU OMPEACICHUN



COZIEPKATEIIBHOW XapaKTEPUCTUKH LIEJIEW N3YUEHUS ITPEAMETA HAPABICHUEM
NEPBOCTENIEHHOW 3HAYMMOCTH TPAJAUIIMOHHO MpU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMUYECKON HAyKH KaK 00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHUSI, TPAKTUYECKON
NEeATENBHOCTH YEJIOBEKA U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJIbTYphl. C
METOAUYECKON TOYKH 3PEHUS TAKOM MOAXO0M K OIIPENEIICHUIO LIEJIEH N3yUYCHHS
IIpEAMETA ABJISIETCS BIIOJIHE OIIPABIaHHBIM.

[{enn n3ydyeHus: yueOHOTO TIpeaMeTa

dbopMUpPOBaHHUE CHCTEMbI XUMHUYCCKUX 3HAHUN KaK BayKHEHIIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAyYHON KapTUHBI MUPA, B OCHOBE KOTOPOH JIEXkKAT KITIOUEBBIE
MOHATHSA, PyHIaMEHTaIbHBIC 3aKOHBI M TCOPUU XUMHH, OCBOCHHE SI3bIKa HAYKH,
YCBOGHHE M IIOHMMAaHHE CYITHOCTH JOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHUE C HCTOPUEN UX PA3BUTHS U CTAHOBJICHHUS;

dbopMupoOBaHUE U PA3BUTUE MPEJICTABICHUI O HAYYHBIX METOaX MO3HAHUS
BEIIECTB U XUMHUYECKUX PEAKIINi, HEOOXOIUMBIX ISl MPUOOPETEHUS YMEHUH
OPUEHTUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SABICHUN, UMEIOIIUX MECTO B
MPUPOJE, B MPAKTUYECKOW U MOBCEIHEBHOW JKU3HH;

pPa3BUTHE YMEHHUU U CTIOCOOOB JEATEIHPHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
00BSICHEHHEM XHUMHUUYECKOT0 SKCIICPUMEHTA, COOJII0JICHUEM IPpaBUiI 0€30ITacHOTO
oOpallleHHs C BelIeCTBaMH.

Hapsiny ¢ atumMm, conepkareiibHas XapakTEpUCTHKA LENe U 3a71a4 n3y4eHus
IpeaIMETa B IPOrpaMMe 10 XUMHUH YTOUYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUN
C HOBBIMM NPUOPUTETAMH B CUCTEME CpeaHero oduero oopazopanus. CeroaHs B
IPENoIaBaHUH XUMUU B OOJIBILIEH CTENEHU OTIAETCSA MPEANIOYTEHUE
IPAKTUYECKON KOMIIOHEHTE COJEpKaHUsI 00yUYEeHHs], OPUEHTUPOBAHHOM Ha
NOJATOTOBKY BBITYCKHHMKA 00111€00pa30BaTENbHON OpraHu3alyy, BIaJACIOIIEro He
Ha0OpOM 3HAHUM, a PYHKIIMOHATILHON IPaMOTHOCTBIO, TO €CTh CIIOCO0aMu 1
YMEHUSMU aKTUBHOTO TOJYYEHHs 3HAHUN U TPUMEHEHUS UX B peajbHOM )KU3HU
JUTSL peLIEHUS] TPAaKTUYECKUX 3aa4.

B cBsi3u ¢ 3TUM pU U3yYECHUU ITpeaMeTa « XUMUSD» JOMUHUPYIOIIEE 3HAYCHUE
IpUOOPETAIOT TaKUE LIETH U 3a]]a4H, Kak:

azanTanus oOyJarolmuxcs K yCJIOBHIM JUHAMUYHO Pa3BUBAIOIIETOCS MUPA,
(dhopMUpPOBaHNE HHTEILICKTYIBHO Pa3BUTON JUIHOCTH, TOTOBOM K
caM000pa30BaHMIO, COTPYIHUUYECTBY, CAMOCTOSATEIIBHOMY MPUHSTHIO TPAMOTHBIX
PEIICHHUI B KOHKPETHBIX )KU3HECHHBIX CUTYAILUAX, CBI3aHHBIX C BEIIIECTBAMM U HX
IIPUMECHEHHEM;

dbopmMupoBaHre y 00yJarOImMXCs KIIFOUYEBBIX HABBIKOB (KIFOYEBBIX KOMIIETCHIIUMN ),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE IS Pa3INIHBIX BUIOB IS TCIBHOCTH:
perieHus mpoosiem, Moucka, anaau3a u 00padoTku HHGOPMAITHH, HEOOXOUMBIX



I HpI/I06pCTCHI/IH OIIbITa ACATCIIBHOCTHU, KOTOpAasdA 3aHMUMACT BaA’)KHOC MCCTO B
ITIO3HAaHNH XUMHUH, 4 TaKXKC JJJI51 OHCHKH C HOSI/II_[I/Iﬁ 9KOJIOTMYECKOM 0€30ITacCHOCTH
XapaKTepa BIMAHUA BEIICCTB U XUMHWYCCKHX ITPOUCCCOB HAa OPraHru3M YCJIOBCKA 1

IIPUPOJHYIO CPCAY,

pa3BUTHE TIO3HABATENIbHBIX HHTEPECOB, UHTENIEKTYaIbHBIX U TBOPUYECKUX
CIOCOOHOCTEHN 00yUYarImMXCcs: ClIOCOOHOCTH CaMOCTOSITENIbHO TPUOOPETATh HOBbBIE
3HAHUA 110 XUMUHU B COOTBETCTBHHU C )KM3HEHHBIMU OTPEOHOCTSIMH, UCIIOJIb30BAThH
COBpEMEHHbIe HH(OPMAIIMOHHBIE TEXHOJIOTHUH JIJIs IOMCKA U aHAlIu3a yuyeOHOM 1
HAYYHO-TIOMYJISIPHON HHPOPMAITUN XUMUYECKOTO COICPIKAHMS,;

(dbopMHUpOBaHHE U PA3BUTHE Y 00YUYAIOIIHUXCS ACCOITUATUBHOTO M JIOTHYCCKOTO
MBIIIUICHUS, Ha0II0IaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPBIE 0COOCHHO
HEOOXOAMMBI, B YaCTHOCTH, MPH INIAHUPOBAHUH U IIPOBEACHUHN XUMHUYECKOTO
AKCIIEPUMEHTA;

BOCITUTaHUE y 00yUarOMUXCsl yOSKIEHHOCTH B TyMaHUCTUYECKOM
HaIpaBJICHHOCTU XUMUH, €€ BAXKHOW POJIM B PEIICHUH TI100aIbHBIX TPOOIIEM
PallMOHAIBHOTO MPUPOIONO0JIb30BAHUS, IOTIOJHEHUS JHEPTETUUECKUX PECYPCOB U
COXpaHEHUs MPUPOTHOTO PABHOBECHSI, OCO3HAHUSI HEOOXOAUMOCTH OEPEKHOTO
OTHOIIICHUS K MPUPOJIE U CBOEMY 3/I0POBBIO, a TAKKE MPUOOPETEHUS OMbITA
WCIIOJIb30BaHUS MMOJYUYCHHBIX 3HAHUH ISl IPUHSATUS TPAMOTHBIX PEUICHUN B
CUTYalIUsIX, CBI3aHHBIX C XUMUUYECKUMU SIBJICHUSMH.

B yuebHOM maHe cpeiHero o61ero oopazoBaHus IpeaMeT « XUMHUsD» 6a30BOTO
YPOBHS BXOJUT B COCTaB MpeAMETHOM o0iacTu «EcTecTBeHHO-Hay4HbIe
IpeaMEThD»

Mecto npenmMera B yueOHOM IUTaHE.

OO0r1ee yncIo 4acoB, OTBEAEHHBIX TSI M3YUEHUS XUMHH, Ha 6a30BOM YPOBHE
cpeaHero oomiero oopa3oBanms, cocraiseT 34 gaca: B 10 kimacce — 34 gaca (1 gac
B HEJIEIIIO).

COIAEPKAHUE YYEBHOI'O IPEJIMETA
OPTAHNUYECKASA XUMUA
Teopernvyeckue OCHOBbI OPraHUYECKOH XUMHH

[Ipeamet oprannyeckoil XuMuu: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAYCHUE B
MOJIyYEHHH HOBBIX BEIIECTB U MaTepuaioB. Teopusi CTPOCHUSI OPraHUYECKUX
coenunenniit A. M. byTtieposa, e€ ocHOBHbIE TT0JI0KEeHUSI. CTPYKTYpHBIE (POPMYJIIbI
OpTraHUYECKHUX BEIEeCTB. [ oMoyiorus, u3omMepusi. XuMHUYECKast CBS3hb B
OPTraHUYECKUX COEAMHEHUSIX — OJIMHAPHBIC U KPAaTHBIEC CBS3H.



[IpencraBnenue o kiaccuukanum opraHudeckux BemiectB. HoMmeHnknarypa
OpPraHMYECKUX COECAMHEHUN (CUCTeMaTn4ecKasi) U TpUBHAJIbHbIE Ha3BaHUS
BAKHEUIINX MPEICTABUTEIEH KIIACCOB OPraHUYECKUX BELIECTB.

DKCIEepUMEHTATbHbBIE METO/bI U3YUYECHUS BEIIECTB U UX MPEBPAIICHUI:
O3HAaKOMJIEHHE C 00pa3llaMyi OPraHUYECKUX BEIIECTB U MaTepUallaMU Ha UX
OCHOBE, MOJICJIMPOBAHNE MOJIEKYJI OPTaHUYECKHUX BEUIECTB, HAOJIIOICHUE U
OMUCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB MO MPEBPAIICHUIO OPTAHUYECKHUX BEIIECTB
IpY HarpeBaHuu (IUIaBJIeHHE, OOYTIIMBAHUE U TOPEHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psAll. MeTaH 1 3TaH — MpoCTENIINE
IPECTAaBUTENN ATKAHOB: (PU3NYECKHIE U XMMHUECKHUE CBOMCTBA (peaKIuu
3aMEILECHNS U TOPEHHUSI ), HAXOKIEHUE B IPUPOJE, ITOITYyUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUI PsAZl. DTUIIEH U MPOIUJIEH —
OPOCTEUILNE TPEICTABUTENN AJTKEHOB: (DU3NUECKUE U XUMHYECKUE CBOMCTBA
(peakuuu rugpupoOBaHuUs, raJOr€HUPOBAHMUS, TUIPATALIUH, OKUCIEHUS U
NOJINMEPHU3AIINH), TOIYyYEHUE U IPUMEHEHHUE.

Ankaauensl: Oyraaues-1,3 u MmetunoyTaaueH-1,3: ctpoeHne, BaKHEHIINE
XHMHUYECKHE CBOMCTBA (peakius noaumepusaiuu). [loydyeHrne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOCHMSI, TOMOJIOTUYECKHUM psill. AIIETHIIEH —
IPOCTEUILNI PEICTABUTEINb aJJKUHOB: COCTaB, CTPOEHUE, (PU3UUECKUE U
XUMHUYECKHE CBOICTBA (peaku TUAPUPOBAHHUS, TAIOT€HUPOBAHNUS, THpATaLlUH,
rOpEeHus ), IOJy4YeHUE U TPUMEHEHUE.

Apensl. beH3om: coctas, cTpoeHne, GpU3NUeCKUe U XMMHUUYECKHE CBOMCTBA
(peakiuy raJoreHMpOBaHUS U HUTPOBAHMS ), TOIyUYeHUE U MpuMeHeHue. Toiyor:
COCTaB, CTpoeHUe, (PU3NUECKUE U XUMHUYECKHE CBONCTBA (peaKIuu
rajoreHUPOBAHUS U HUTPOBAHUS), MOTYyUYCHHUE U TPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTHueckas CBsI3b MEXKY yTJIEBOJIOPOIaMH, TPUHAIJICKAIIUMH K
Pa3JIMYHBIM KJIacCaM.

[IpupoaHbIe HICTOYHUKH YTIIeBOAOPOAOB. [IprponHblii ra3 u momyTHbIE HEPTSHBIE
ra3el. HedTs u e€ npoucxoxaenue. CriocoOsl nepepaboTku HEPTH: EPEroHKa,
KPEKHUHT (TEPMHUYECKUH, KaTaaIuTHUYeCKul ), muponu3. [IpoaykTel nepepaboTku
He(TH, UX MPUMEHEHHUE B MPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIN yrois u
IPOAYKTHI €r0 MepepadOTKH.

DKCIepUMEHTAIbHBIE METOIbI U3YUYCHHS BEIIECTB M UX MPEBPAIICHUI:
03HAKOMJIEHUE C 00pa3aMH IJIACTMACC, KayYyKOB U PE3UHBI, KOJICKIIUU
«HedTe» 1 «YT0Ib», MOJICTHMPOBAHUE MOJIEKYJI YTIIEBOJOPOIOB U



raJJOorCHOIIPON3BOAHBIX, IIPOBCIACHHUC HpaKTquCKOﬁ pa6OTBII IMOJIYYCHHC OTHUJICHA
" U3YUYCHHC CT'O CBOMCTB.

Pacuérunie 3agaun.

Breraucnenus no YPaBHCHHIO XUMHYECKOU peakuun (MaCCBI, O6'I>éMa, KOJINYCCTBA
HNCXOOHOIO BCHICCTBA WJIM ITPOAYKTA PCAKIIUHK 110 NU3BCCTHBIM MACCC, O6'béMy,
KOJIMYCCTBY OAHOI'O U3 MCXOJHBIX BCHICCTB UJIN IIPOJYKTOB peaKHI/II/I).

Kucaopoacoaep:kaiiue opranndeckue coeIunHeHHs

[IpenenbHble OTHOATOMHBIE CIUPTHL. METaHOI U 3TAHOJI: CTPOCHHE, (PU3NUYECKUe U
XUMUYECKHE CBOMCTBA (PEaKIMK C AKTUBHBIMU METAJIJIAaMU, TaJIOT€HOBOJIOPOIaMH,
ropeHue), npuMeHenre. BomopoHbie CBsI3U MEXKIy MOJIEKYJIaMH CITUPTOB.
JlelicTBHE METaHOJIa U 3TAHOJIAa HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbIC CIIMPTHI. OTHUICHTIUKOJIb U TIMIEPUH: CTPOCHHUC, (i)I/ISI/I‘leCKI/Ie n
XUMHUUYECKHE CBOMCTBA (BSaHMOHeﬁCTBHC CO IICJIOYHBIMHU MCTAJlJIaMU,
Ka4CCTBCHHAA pCaKInA Ha MHOT'OATOMHBIC CHI/IpTBI). I[CﬁCTBI/IG Ha OpraHnu3M
YCJIOBCKA. HpI/IMeHeHI/IC NIAMLOCpUHA U OTUJICHIJTIMKOJIA.

DeHOoI: CTPOCHKE MOJICKYJIBI, (DH3NYSCKHUE U XMMUYECKHE CBOMCTBA. TOKCMIHOCTH
denona. [Ipumenenue deHoma.

AJbJIeTHu bl M KeTOHBI. DOopMalIbIeTH/I, alleTalbCTHI: CTPOCHHE, GPU3UIECKUE U
XUMUYECKHE CBOMCTBA (PEAKIIMU OKUCIICHUS U BOCCTAHOBJICHUS, KAUECTBEHHbIC
peaKIMu), HOJTyUYeHUE U IPUMEHEHHUE.

OAHOOCHOBHBIE NpeieNbHbIE KAPOOHOBBIE KUCIOTH. MypaBbUHAS U YKCYCHas
KHUCJIOTBI: CTPOEHHE, (PU3NYECKHUE U XUMUYECKHE CBOMCTBA (CBOICTBA, O0IIME IS
KJIacca KHUCIIOT, pEeaKLHs 3Tepu(UKAIIN), TOTYyYEHUE U IPUMEHEHHE.
CreapuHOBas U OJIEMHOBAsI KMCIIOTHI KaK IPEICTaBUTEIN BBICIIMX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOIIEE JIEHCTBHE.

Crnoxxable 2(UPBI KaK TPOU3BOAHBIC KAPOOHOBBIX KUCTOT. [ HAPOIN3 CIIOKHBIX
a¢upoB. XKupsl. ['naponus xkupos. [Ipumenenne xxupos. buonornueckas posb
KHPOB.

VYrieBoibl: cocTaB, KiIacCU(PUKaLUs yIiIeBOJOB (MOHO-, M- U TIOJIUCAXAPUIbI).
['mroxo3a — mpocTeiuii MOHOCaxapu/: 0COOEHHOCTH CTPOSHUST MOJICKYJIBI,
du3nyeckue 1 XMuMUYECKHe CBOMCTBa (B3auMoeiicTBue ¢ rugipokcuaom meau(ll),
OKHCJICHHE aMMHUaYHbIM pacTBOpOM okcujia cepedpa(l), BoccTraHOBIICHHE,
OpoKeHUE TIFOKO3bI), HAXOXKJEHUE B IPUPOJIE, MPUMEHEHHE, OMOJIOTHYecKast
poib. @orocuHTe3. OPyKTO3a KAaK U30MEP TITFOKO3BI.



Kpaxmai u neiirono3a kak npupoaHsle noaumepsl. CTpoeHue Kpaxmaia u
1eJT0103bl. DU3NUecKe U XMMHUYECKHE CBOMCTBa Kpaxmaia (THUIpOiIn3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTATbHbBIE METO/bI U3YUYECHUS BEIIECTB U UX MPEBPAIICHUI:
IPOBE/ICHNUE, HAOIIOCHUE U OMMCAHNUE IEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHbBIC PEAKIIMU OJTHOATOMHBIX CITUPTOB (OKUCIIEHUE dTaHOJIa
okcusioM Meau(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMOJICHCTBUE MIUIIEPUHA C
ruapokcuiom meau(Il)), anbaernoB (OKUCIEHHEe aMMUAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom meau(ll), B3aumoelicTBue kpaxmaia ¢ HOJ0M),
IPOBEICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHUCIIOTHI.

Pacuérurlie 3agaun.

Brruucnenus mo ypaBHEHUI0 XUMUYECKOM peakiuu (Macchl, 00bEMa, KOIHMYeCTBa
MCXOJ/IHOTO BEIECTBA WM MPOYKTa PEAKIIMHU IO U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEMIECTB WM MPOAYKTOB PEAKIIHH).

A30TcojiepKaliie OpraHMYeCKUe COSTUHECHU.

AMMHOKHCIIOTHI Kak aM(OTepHbIe OpraHuyeckue coequHeHust. Gunyeckue u
XUMHUYECKHE CBOMCTBA aMUHOKHUCIIOT (HA MpUMepe IuiMHa). buonorudeckoe
3HaYCHHE aMUHOKHCIOT. [lenTu bl

benku kak npupoaHbie BBICOKOMOJIEKYJISIpPHBIE coenHeHus. [lepsrunas,
BTOPHUYHAS U TPETUYHASI CTPYKTypa OeKoB. XMMUYECKHUE CBOMCTBA OEJIKOB:
TUAPOIIN3, I€HATYpallsl, KAYECTBEHHbIE pEaKIIMU Ha OEIIKU.

DKCHepUMEHTAIbHBIE METO/IbI U3YUYEHUS BEILIECTB U UX IPEBPALICHUN:
HAOJI0ICHUE U ONTMCAHUE JEMOHCTPAIIMOHHBIX OMBITOB: JICHATYpalvs OSIKOB PH
HarpeBaHUM, LIBETHbIE PEAKLIUU OEJIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHUS

OCHOBHBIE OHATHSI XUMUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
HOJINMEP, CTPYKTYPHOE 3BE€HO, CTEIIEHb ITOJIMMEPU3ALIUHU, CPEIHSASI MOJIEKYIISIPHAS
Macca. OCHOBHBIE METO/bI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHNN —
NOJIMMEPU3ALMS U TOJTMKOHICHCALIMS.

OKCHEepUMEHTAIBHBIE METO/Ibl U3YUYEHHS BELIECTB U UX MTPEBPAILCHUI:
O3HAaKOMJIEHHUE C 00pa3liaMy IPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcCC,
Kay4YyKOB.

MexnpeaMeTHbIE CBS3H.



Peanm3zanms mexnpeaMeTHbIX CBA3EH ITPU U3YUYEHUH OpraHundecKor Xxumuu B 10
KJIacce OCYILECTBIISIETCS YePEe3 UCII0JIb30BAHNE KAaK OOIMX €CTECTBEHHO-HAYYHbIX
NOHATUM, TaK U IOHATUM, SABJISIFOILNXCS CUCTEMHBIMU JUIS1 OT/IEJIBHBIX IIPEAMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO6mue ecTecTBEeHHO-HAYYHbIC TTOHSATHUS: SABJIICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHsl, aHAIU3, CUHTE3, KJlacCU(PUKaIs, TEPUOANIHOCTh, HAOJIIOICHUE,
U3MEPEHUE, IKCIIEPUMEHT, MOICIIUPOBAHHUE.

du3urKa: MaTepus, SHEPTUS, Macca, aTOM, PJICKTPOH, MOJIEKYJIa, SHEPTETUYCCKUI
YPOBEHbB, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSTHUE BEIIeCTBa, (PU3HMUYECKUE
BEJIMYMHBI U €IUHULIBI UX U3MEPEHMUS.

buonorus: knerka, opraau3m, onochepa, 0OMEH BEIIECTB B OPTaHU3ME,
dboTocuHTE3, OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKH, YIIIEBOIbI, JKUPBI,
(bepMeHTHI).

['eorpadus: MuHEpasbl, TOpPHBIC MOPOILI, MOJIE3HBIE HCKOTAeMbI€, TOILIMBO,
pECYpCHI.

TexHonorus: IMUIOCBLIC IIPOAYKTBI, OCHOBBI PAlIMOHAJIbHOI'O ITMTAHUA, MOKOIIHUC
Cpe€acTBa, JICKApCTBECHHBIC 1 KOCMCTHYCCKHC ITpCIIapaThl, MaTCPHUaAJIbl U3
HNCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.

IHJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIBTATHI
JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaet TpeOOBAHUS K Pe3yJIbTaTaM OCBOCHUS
00yJaroIMUMUCS MPOrPaMM CpeHEro 0011ero o0pa3oBaHus (JTUYHOCTHBIM,
METanpeAMETHBIM U TpeAMETHBIM). HayduHO-MeTo1MuecKol OCHOBOM TSt
pa3pabOTKH MIIAHUPYEMBIX PE3YJIbTATOB OCBOCHUS MPOrPAMM CPEHEro 00IIEero
00pa3oBaHUs SBISETCS CUCTEMHO-IEATEIbHOCTHBIN MOAXO/.

B cooTBeTCTBHH ¢ CHCTEMHO-ACATEILHOCTHBIM ITOAX0I0M B CTPYKTYPE
JUYHOCTHBIX PE3YJIbTaTOB OCBOCHHS IIpeAMETa « XUMHUS» Ha YPOBHE CPETHETO
o0111ero 00pa3oBaHus BBIICJICHBI CICAYIOIINE COCTABIISIOIIME:

OCO3HaHHE O0YYAIOUUMHUCS POCCUICKON Ipa)kTIaHCKON UJIGHTUYHOCTU —
FOTOBHOCTU K CAMOPA3BUTUIO, CAMOCTOSATEIILHOCTH U CaMOOIIPEAEICHUIO;

HaINn4uc MOTHBAIIHUH K O6y‘-IeHI/IIO;

eJICHANIPABICHHOE PA3BUTUE BHYTPEHHUX YOCKICHUIM TUYHOCTH HA OCHOBE
KJIFOUEBBIX IICHHOCTEH U UCTOPUYECKUX TPAAUIIUK 0a30BOM HAYKU XUMUHU;



TOTOBHOCTH M CHOCOOHOCTh O0YYarOIIUXCsl PyKOBOJICTBOBAThLCS B CBOEH
JeSTEIbHOCTH LIEHHOCTHO-CMBICTIOBBIMH YCTaHOBKAMHU, MPUCYIIIMMHU 11€JIOCTHOM
CHUCTEME XMMHYECKOr0 00pa30BaHUs;

HaJIM4YKUC ITPpaBOCO3HAHUA AKOJIOTHUYECKOM KYJIBTYPBI U CIIOCOOHOCTH CTaBHUTH oean
" CTPOUTD KU3HCHHBLIC IIJIAHBI.

JIMYHOCTHBIE PE3YbTAThl OCBOEHUS MpeaMeTa « XUMHUS» JOCTUTAIOTCS B €AUHCTBE
y4eOHOM M BOCITUTATEILHON JEATeIbHOCTH B COOTBETCTBUU C TYMaHUCTUUECKUMH,
COITMOKYJIBTYPHBIMH, TYXOBHO-HPAaBCTBEHHBIMH IICHHOCTSIMU U HJeajlaMU
POCCHUHCKOTO TPaKIaHCKOTO 00IIECTBA, IPUHATHIMH B 00IIIECTBE HOPMaMH U
MpaBUjIaMM MOBEJICHHMS, CIIOCOOCTBYIOIIMMU MPOIIECCaM CaMOITO3HAHUS,
CaMOpPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUSI IMYHOCTH OOYUaAOIIHXCS.

JIn4HOCTHBIE PE3YAbTATHI OCBOEHHUS ITPEAMETA «XUMUSD) OTPAKAIOT
c(hOpMUPOBAHHOCTH OIBITA NTO3HABATEILHON U MPAKTUYECKON JEATEIbHOCTH
00yJaronuxcsi Mo pean3aliy IPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B
YacTH:

1) rpamaIaHCKOro BOCIIMTAHMS |

OCO3HaHMS 00YYAIOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX MTpaB U 00s3aHHOCTEH,
YBOKEHHMS K 3aKOHY U ITPABOIIOPAIKY;

NpcaACTaBJICHUA O CONMAJIBHBIX HOPMAX M IIPpaBUJIaX MCKIIMYHOCTHBIX OTHOLLICHUI
B KOJIJICKTHUBC,

TOTOBHOCTHU K COBMECTHOM TBOp‘ICCKOﬁ ACATCIIbHOCTHU IIPpHU CO3AaHUHU y‘lG6HBIX
IIPOCKTOB, pCHICHNHU y‘-Ie6HBIX M ITIO3HAaBAaTCJIbHbIX 3aJa4, BbIIIOJTHCHHNHN
XUMHUUYCCKHX OKCIICPUMCHTOB,

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apIyMEHTBI
JIPYTUX MPU aHAIKU3€ PA3IMYHBIX BUIOB YUEOHOH AESTENbHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHUSA

IONCHHOCTHOIO OTHOCHWA K HCTOPUICCKOMY U HAYYHOMY HACJICAUIO
OTCUYECTBEHHOM XUMHH,

YBa)XEHHUS K IPOLIEcCy TBOPUECTBA B 00JACTH TEOPUU U MPAKTUYECKOTO
IPUMEHEHUS XUMUH, OCO3HAHMS TOTO, YTO JOCTHKEHUS HAYKH €CTh PE3yJIbTaT
JUTUTEIbHBIX HAOIIOACHUN, KPOIIOTIIMBBIX SKCIIEPUMEHTAIIBHBIX TOMCKOB,
IIOCTOSTHHOT'O TPyJAa YYEHBIX U IPAKTUKOB;

WHTEPECA Y MO3HABATEIbHBIX MOTUBOB B MOJIYYEHUU U MOCIEAYIOIIEM aHAIA3E
uH(dOpMAITUH 0 TIePEAOBBIX TOCTUKCHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUMU;



3) AYXOBHO-HPABCTBCHHOIO BOCITUTAHUS
HPAaBCTBCHHOI'O CO3HAHMHA, STHYCCKOI'O IIOBCACHU A,

CIIOCOOHOCTH OIICHNBATb CUTyalluH, CBA3dHHBIC C XUMHUYCCKUMU ABJICHUAMU, U
IMPUHUMATDb OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH HAd MOPAJIbBHO-HPABCTBCHHBIC
HOPMbI U ICHHOCTH,

T'OTOBHOCTH OLICHHUBATH CBOE IMOBCACHUC U ITIOCTYIIKH CBOUX TOBapI/IH_ICI;'I C HOSI/IHI/Iﬁ
HPAaBCTBCHHLIX U ITPABOBBLIX HOPM U OCO3HAHHC HOC.]'IGI[CTBI/If/i 9THUX IIOCTYIIKOB,

4) popMuUpPOBaAHUSA KYJbTYPHI 3I0POBbSI:

MOHUMAaHUs EHHOCTEH 37J0pOBOT0 1 0€30MacHOro 00pasa KU3HU, HEOOXOJUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUSI K COOCTBEHHOMY (hM3UYECKOMY U MICUXUUYECKOMY
310POBBIO;

coOr0/IeHUs MpaBUiI 6€30MacHOr0 0OpaIleHus ¢ BEIECTBAMU B OBITY,
IIOBCEHEBHOM XU3HU U B TPYAOBOH JAEATEIBHOCTH;

IMOHUMAaHUWA HECHHOCTH IIPpaBUJI HHAWMBHUAYAJIbHOI'O M KOJIJICKTUBHOI'O 0e30ITacHOTO
IMOBCACHUA B CUTyallUAX, YIPOKAIOIINX 3J0POBbIO U ) KU3HHU J'IIOI[GI\/JI;

OCO3HAaHUs NOCIEACTBUM U HEMPUATHUS BPEAHBIX TPUBBIUEK (YOTpeOIeHus
AJIKOT0J15, HAPKOTUKOB, KypEHUS );

5) Tpy10BOr0 BOCIUTAHMS:

KOMMYHHUKATUBHON KOMIIETEHTHOCTH B Y4E€OHO-UCCIIEA0BATEIbCKOM
NEATEIbHOCTH, OOIIECTBEHHO MOJIE3HOM, TBOPUECKON U IPYTHX BUAAX
NEATENbHOCTH;

YCTAHOBKH Ha aKTUBHOE y4acTHE B PEIICHUHU MTPAKTUYECKUX 3a/1a4 COIMAIbHON
HaIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY U3yUEHHUI0 MPOodecCuil pa3IMnaHOro pojia, B TOM YHCIIe
Ha OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUI 110 XUMHH;

YBaXEHUS K TPYNY, JIIOASIM TPYyAa U Pe3yJibTaTaM TPYA0BOH AESTEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUIYATBHON TPaeKTOpUU 00pa30BaHMsI,
Oynymieit mpodeCcCHr B peai3alii COOCTBEHHBIX )KU3HEHHBIX INIAHOB ¢ YIETOM
JMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB M IMMOTPEOHOCTEH
00IIIeCTBA;

6) IK0JIOTNYeCKOTr0 BOCIIMTAHUSA:



AKOJIOTMYECKHU LETECO00Pa3HOr0 OTHOUIEHUS K IPUPOJE, KAK UCTOUYHUKY
CYILECTBOBAHMS KU3HU Ha 3eMII€;

MOHWMaHUS TJI00AJILHOTO XapaKTepa KOJOTUYECKUX MTPOOIIeM, BIUSHUS
SKOHOMHUYECKUX MPOLECCOB HA COCTOSIHUE TPUPOJHON U COLMATIBHON CPEAbL;

OCO3HaHusA H€O6XOI[I/IMOCTI/I HCIIOJIb30BaHUA ,Z[OCTI/I)KGHI/Iﬁ XUMUMN JJIs1 pCIICHUS
BOIIPOCOB pallMOHAJIBHOI'O ITPUPOAOIIOJIb30BAHNA,

AKTUBHOT'O HEMIPUSATHUS JEUCTBUH, IPUHOCSIIIUX BPE OKPYKAOIIEH TPUPOTHOU
cpesie, yMEHHS IMPOTrHO3UPOBATh HEOIArONMPHUATHBIC YKOJIOTUUYECKHUE TTOCICACTBUS
MPEANTPUHUMAEMBIX JICMCTBUM U MIPEIOTBPAIIATh UX;

HaJIMYKS PA3BUTOrO YKOJIOTMYECKOTO MBILLICHUS, SKOJIOTUYECKON KYJIbTYPBHI,
OTIBITA IESITENBHOCTH IKOJIOTMUECKON HAITPaBICHHOCTH, YMEHUS
PYKOBOACTBOBATHCSI UMM B IMO3HABATEIIbHON, KOMMYHUKATUBHOM U COLIMATIBLHON
MPaKTUKE, CIIOCOOHOCTH ¥ YMEHHUSI aKTUBHO TIPOTUBOCTOSITH HI€OJIOTUU
xemodoouu;

7) HUEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMHPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTHKY;

MOHUMAaHUs crienU(DPUKU XUMHUH KaK HayKHl, OCO3HAHUs €€ poiau B GOpMHUPOBAHUU
palMOHAJIBHOTO HAYYHOT'O MBIIIJIEHHUS, CO3IaHUU 11€JIOCTHOTO IIPEeACTaBICHUs 00
OKpY>KarolIEM MHUPE KaK O €IMHCTBE IPUPOJIbI U YEIIOBEKA, B IO3HAHUU
MPUPOJIHBIX 3aKOHOMEPHOCTEH M PEIICHUH MPOOJIEeM COXPaHEHUS TPUPOTHOTO
paBHOBECHS,

yOeKIEHHOCTH B 0COOOM 3HAUMMOCTH XUMUU JIJIs COBPEMEHHOW 1IUBUIIU3AIUU: B
€€ TYMaHUCTUYECKOM HANPaBJICHHOCTU U BaXKHOM POJIM B CO3/IaHMHU HOBOM Oa3bl
MaTepuaibHON KYJIBTYPhI, PEIICHUH TI100AIbHBIX TPOOJIEM YCTOMYMBOIO Pa3BUTHUS
YEJIOBEYECTBA — ChIPhEBOM, SHEPTETUUECKOM, MMUIIEBON 1 SKOJIOTHYECKOU
0€30IMacHOCTH, B pPa3BUTHH MEIUIIMHBI, 00€CTICYCHUHN YCIOBUHN YCIIEITHOTO TPpy/1a
1 DKOJIOTHYECKH KOM(POPTHOM KM3HU KaXKJI0T0 WIeHa O0IIeCTBa;

€CTECTBEHHO-HAy4YHOW I'PAaMOTHOCTH: IIOHUMAHUSA CYIIHOCTH METOIOB II03HAHHS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HUCII0JIb30BATh IIOJy4aeMble
3HAHUS JJIs aHaJIu3a U OObACHEHHS IBICHHUI OKpYKaroIIero Mupa u
IPOUCXOAIINX B HEM U3MEHEHUN, YMEHUS Jies1aTh 000CHOBAHHBIE 3aK/IIOUEHUS Ha
OCHOBE HaY4YHBIX ()aKTOB U UMEIOIIMXCA JAHHBIX C LENbI0 MOIYYSHUS
JIOCTOBEPHBIX BBIBOJIOB;

CITOCOOHOCTHM CAMOCTOSTEIBHO HCIIOJH30BATh XUMHUYECKHE 3HAHUS JJIS1 pCIICHUA
HpO6HCM B pCaJIbHBIX )KU3HCHHBIX CUTYAallUAX;



HMHTCPECCA K IIO3HAHUTIO U HCCIIC0BATEIILCKOM ACATCIIBHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO U CaMOOOPa30BaHUIO,
K aKTUBHOMY ITOJTyYEHHUIO HOBBIX 3HAHUH 10 XUMHHU B COOTBETCTBUU C
KU3HEHHBIMU MOTPEOHOCTSIMU;

HUHTEpPECa K OCOOCHHOCTSM TPy/la B Pa3IMUHBIX chepax NpoPecCUOHATBHON
NEeATENBHOCTH.

METAINPEAMETHBIE PE3YJIBTATbBI

MeTtanpeamMeTHbIe pe3yIbTaThl OCBOSHUS YUEOHOTO TIpeaMeTa « XUMUsD» Ha
YPOBHE CpeAHEro 0011ero 00pa3oBaHus BKIHOYAIOT:

3Ha4YUMBbIE 11 POPMUPOBAHUS MUPOBO33PEHUS 00YUAIOLIUXCS
MEXIMCUUIUTMHAPHBIE (MEKIIPEAMETHBIE) 00LeHAYYHbIE TOHATHS, OTPAKaOLIUE
LEJI0CTHOCTh HAyYHON KapTUHBI MUpa U ceu(UKy METOAO0B IMO3HAHMUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsl, BEIIECTBO, YHEPTUs, IBJICHUE,
poliecc, CUCTeMa, HayuHbIi (akT, IPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TeopHsl, UCcCleOBaHUE, HAOIIOIEHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUe);

yHUBEpCAIbHBIC yUeOHBIE TEUCTBHS (TO3HABATEIHHBIC, KOMMYHUKATHBHBIC,
perynsTUBHBIE), oOecnieunBaroie GopMUpoBaHue (PyHKIIMOHATBHON
IPaMOTHOCTH ¥ COITUAJIHON KOMIIETEHITUN 00yJaronIuXcs;

CIOCOOHOCTH 00YYaIOIIUXCSI UCII0JIb30BAaTh OCBOCHHBIE MEXIUCITUTIIIMHAPHEIE,
MHPOBO33pPEHUYECKIE 3HAHNS U YHUBEPCAIbHBIC YUCOHBIC ICHCTBUS B
II03HABATEIBLHOU U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3YJIbTaThl OTPAXKAIOT OBJIAJCHUE YHUBEPCATbHBIMU
y4eOHBIMH TO3HABATEIbHBIMU, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU
JIECTBUSIMH.

OBJaieHNe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMHY JIEiCTBUSIMU:
1) 6a3oBble JIOrHYeCKHE AeHCTBUSI:

CaMOCTOATENBHO (OPMYIUPOBATH U AKTYaJIU3UPOBATH MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OoIpPCACIIATh HCIN ACATCIIbHOCTH, 3alaBasid IapaMCTPbl U KPUTCPHUH UX NJOCTHIKCHUA,
COOTHOCHUTD PE3YyJbTAThI ACATCIIBHOCTU C ITOCTABJICHHBIMU LICIIAMU,

HCII0JIB30BATh IIpU OCBOCHHUU 3HAHUU HpHéMBI JJOr'M4YCCKOI'0O MBIIIJICHUS —
BBIJICJIATD XapaKTCPHBIC ITPU3HAKU TIOHSITUI 1 YCTaHaBJIMBATh UX B3aUMOCBS3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS JIJIs1 OOBSICHEHUS OT/ICNIbHBIX (DaKTOB U
SIBJICHUM

BBIOMpATh OCHOBAHUS M KPUTEPHUH JUIS KJIaCCU(UKAIIUY BEIIECTB U XUMUYECKHUX
peaKkumii;

YCTaHAaBJIMNBATh MPUYNHHO-CICACTBCHHBIC CBA3HW MCIKAY N3YUACMbIMU SIBJICHUAMMU

CTPOUTH JIOTUYECKUE PACCYKJICHUS (MHAYKTUBHbBIC, I€IyKTUBHBIC, 10 aHAJIOTUH),
BBISABJISATh 3AKOHOMEPHOCTH Y IPOTUBOPEUMS B PACCMATPUBAEMBIX SIBJIICHUSX,
dbopMyJIUPOBATH BBIBOJIBI U 3aKJIFOUCHUS,

MPUMEHSTH B MPOIECCEe MO3HAHUS, UCTIOIb3YEMbI€ B XUMUU CUMBOJIMUECKUE
(3HAKOBBIE) MOJIETH, PE0OPa30BBIBATH MOJICIBHBIC MPEACTABICHUS — XUMUYECKHMA
3HaK (CUMBOJI) JI€MEHTa, XUMUYecKast popMylia, ypaBHEHUE XUMHUECKOU
peaKIuu — IPU PEIICHUH Y4eOHBIX MO3HABATENbHBIX U MPAKTUYECKUX 3a/1a4,
IPUMEHSTh Ha3BaHHbIE MOJIEIbHBIE IIPEACTABICHUS JIJIS1 BHISIBICHUS XapaKTEPHbBIX
MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBbIe HCCJIeI0BaTEeIbCKUE 1eMCTBHSA:

BJIaJIETh OCHOBAMHU METOJI0OB HAYYHOI'0 MO3HAHUS BEUIECTB U XUMHYECKUX
peaKumii;

dbopMyIHpOBATH 1IEJIM U 3a]]a4H HCCIIEIOBAHMUS, UCIIOJIb30BATh NTOCTABJICHHbBIE U
CaMOCTOSITENIbHO C(POPMYTUPOBAHHBIE BOMIPOCHI B KAYE€CTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI JIs1 (POPMHUPOBAHUS TUTIOTE3BI 10 TPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYKJICHU;

BJIaICTh HABBIKAMHU CaMOCTOSITEIIBHOTO TIJITAHUPOBAHKS M IIPOBEACHUS
YYCHHYECKUX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOIIOATh 33 XOJI0M
poIecca, CaMOCTOSATEIBHO TIPOTHO3UPOBATH €T0 PE3yIbTaT, POPMYIUPOBATH
0000TIeHHS ¥ BBIBOJIBI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YIbTAaTOB HCCIEIOBAHUS,
COCTaBJISITH OOOCHOBAHHBINM OTYET O MPOJCIAHHON paboTe;

IPUOOPETATh OMBIT YYEHUYECKOM HCCIIeIOBATEIHCKON 1 MPOEKTHOMN
NEATEeIbHOCTH, MPOSIBIATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIEHOMY
MIOMCKY METOJIOB PEIIEHUS NPAKTUYECKUX 3a]1a4, IPUMEHCHUIO PA3JIUYHBIX
METOJ OB ITO3HAHUSI.

3) pabora ¢ nnopmanueii:

OpPUEHTUPOBATHCA B PA3IMUHBIX UICTOYHUKAX UH(OpPMAIMU (HAYYHO-TIOMYJIsIpHAS
JUTEPATYpa XUMHUYECKOTO COAEPKaHUs, CIIPABOYHbIE TIOCOOUS, PECYPCHI
WHuTepHeTa), aHamM3upoBaTh HH(GOPMALIMIO Pa3IMUHbIX BUIOB U (hopM



MpCACTAaBJICHUA, KDUTHYCCKH OLICHUBATDH e€ AOCTOBCPHOCTb U
HCIIPOTHBOPCUYHUBOCTD,

(dbopMyIHpPOBATH 3aIIPOCHI ¥ MPUMEHSATh PA3JIMYHbIE METOIbI IIPU TTOUCKE U 0TOOpE
uH(popMaIu, He0OXOUMOM ISl BBITIOJIHEHUST YUEOHBIX 3a/1a4 OMPeAeIEHHOTO
THUTIA;

pUOOPETATh OIBIT UCTIOIB30BAHMS HH(POPMAIIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUI U Pa3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANIbHYIO (hOpMY MpeIcTaBiIeHUs HHPOpMAITUU
(cxeMmbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPECTBA MPHU padOTE C XUMUUECKOU
UHpOpMaLKeil: TIPUMEHSTh MEXKITpeIMETHbIE (PU3NUeCKre U MaTEMaTUIECKHE)
3HAKU M CUMBOJIBI, (POPMYJIbI, aO0OpeBHATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BaTh U HpeO6pa30BBIBaTB 3HAaKOBO-CMMBOJIMYCCKHEC CPCACTBA
HarjsiaHOCTH.

OBJIaHEHI/Ie YHUBEPCAJIBHBIMA KOMMYHUKATUBHBIMHA JIeUCTBUSIMM

3a/1aBaTh BOMPOCHI M0 CYIIECTBY 00CYK/1aeMOM TEMbI B XOJI€ 1UAJIOra W/Uiu
JUCKYCCUH, BBICKa3bIBaTh HJI€H, (DOPMYIUPOBATH CBOU MPEIOKEHUS
OTHOCHTEJILHO BBINOJHEHUS IPEIIOKEHHON 3a/1a4H;

BBICTYIIATh C MPE3EHTALMEN pPe3yJIbTATOB IO3HABATEIBHON AEATEIBLHOCTH,
IIOJIyYEHHBIX CAMOCTOSITEIIEHO UJIN COBMECTHO CO CBEPCTHUKAMM IPH BBIINIOJHEHUH
XUMHUYECKOT0 SKCIIEPUMEHTA, MPAKTUYECKON pabOThI IO UCCIIET0BAaHUIO CBOICTB
U3Y4YaeMbIX BEILECTB, peaslu3alii Y4eOHOro MpoeKTa u (hOpMyIupoOBaTh BHIBOJIbI
10 pe3yJbTaTaM IPOBEIEHHBIX UCCIEAOBAHNN ITYTEM COIJIACOBAHUS MO3ULIMN B
X0J1e 00CYX IeHUSI 1 OOMEHa MHEHHUSMH.

OByajieHNe YHUBEPCATbHBIMHU PEryJISTHBHBIMH JeHCTBUAMM:

CaMOCTOSITENTFHO TIAHUPOBATH M OCYIIECTBIISITh CBOIO TTO3HABATEIBHYIO
JeSITeNIbHOCTD, OMPEEIss €€ 1eNU U 3a7a4i, KOHTPOJIUPOBATh U IO MEpe
HEOOXOJMMOCTH KOPPEKTUPOBATH NPe/IaraeMbIid aJITOPUTM JCUCTBUN TIPH
BBITIOJITHEHUN YY€OHBIX U MCCIIEA0BATEIbCKUX 3a/1a4, BEIOMpATh Hanbosee
3¢ dEeKTUBHBIN CIOCO0 MX PENICHUS ¢ YIETOM MOTYUYEHUSI HOBBIX 3HAHHUM O
BEIIECTBAX U XUMUYECKUX PEAKITUSX;

OCYIICCTBJIATL CAMOKOHTPOJIb CBOCH JICATEIILHOCTH Ha OCHOBE caMOaHaInu3a u
CaMOOLCHKH.

HPEAMETHBIE PE3YJIBTATBI



[IpenMeTHbIE pe3ysIbTaThl OCBOEHHUS Kypca «OpraHndecKkas XUMHUs) OTPaXKaroT:

c(hOpMHUPOBAHHOCTH MPEICTABICHUN 0 XMMUYSCKON COCTABIISIONICH €CTeCTBEHHO-
HAay4YHOW KapTHUHBI MUPA, POJIM XUMHUU B TTIOZHAHUM SIBICHUH TIPUPOIBI, B
(GhopMHUPOBAaHUM MBIIUICHUS U KYJIbTYPhl JMIYHOCTH, €€ PyHKITMOHATILHOM
IPaAaMOTHOCTH, HEOOXOAMMOM JIUIS pelIeHUs MPAKTUYSCKUX 3a71a4 ¥ IKOJIOTHYSCKHU
000CHOBaHHOTO OTHOIIICHUSI K CBOEMY 3/I0POBBIO U MMPUPOJTHOU CpeJIE;

BJIaJICHUE CUCTEMOW XUMUUYECKUX 3HAHUM, KOTOpas BKIIFOYAET:
OCHOBOIIOJIATAOIINE OHATUS (XUMUUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs
0001104Ka aToMa, MOJIEKyJia, BAJIGHTHOCTb, JJIEKTPOOTPULIATEILHOCTh, XUMUYECKasl
CBSI3b, CTPYKTYypHas hopmya (pa3BEPHyTas U COKpAIEHHAs ), MOJIb, MOJISTPHAS
Macca, MOJIAPHBIN 00BEM, YIIIepOAHbIN CKeneT, GyHKIMOHATIbHAS TpyIa,
paavKal, u30MepHUs, H30MEPbl, TOMOJIOTHYECKHI PsiJl, TOMOJIOTH, YIJIEBOAOPOIbI,
KHUCJIOPOJI U a30TCOCPKAIINE COEAUHEHUSI, MOHOMED, TOJIMMEDP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COCTUHEHNS); TEOPUU U 3aKOHBI (TEOpUS CTPOCHUS
oprannueckux BeulecTB A. M. byTiepoBa, 3aKOH COXpaHEHHUS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKHUH SI3bIK XMMHUU; MUPOBO33PEHUECKUE 3HAHUS,
JIEXKaIUE B OCHOBE MTOHMMAaHUSI TPUYMHHOCTH U CUCTEMHOCTH XUMUYECKUX
SIBJICHHH, (PAKTOJIOTMYECKUE CBEJICHUS O CBOMCTBAX, COCTaBe, MOJyYCHUH U
0€301acCHOM HMCIOJIb30BAHUH BaXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN JEATEIbHOCTH YEJIOBEKA;

c(hOpMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTEPHbIE TPU3HAKH ITOHSATHUH,
yCTaHaBJIMBAaTh UX B3aHUMOCBS3b, UCIIOJI30BAaTh COOTBETCTBYIOIINE ITOHATHUS IIPU
ONMCAaHUU COCTABA, CTPOCHUS U NPEBPALIECHUN OPTAHUYECKUX COEIUHEHNN;

c(hOopMUPOBAHHOCTh YMEHUH UCIOIb30BATH XUMUYECKYIO CUMBOJIUKY JIJIS
COCTABJICHHS MOJICKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPALIEHHOM )
dbopMyJ1 OpraHMYECKUX BEIIECTB U YPABHEHUN XUMHUUECKUX PEAKIIUM,
W3TOTABJIMBATh MOJICJIM MOJIEKYJI OPraHUYECKUX BEIIECTB ISl MILUIFOCTPALIUU UX
XUMHUYECKOTO U NMPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMHPOBAHHOCTh YMEHUH yCTAHABIUBATH MPUHAICKHOCTD U3yUEHHBIX
OpPraHUYECKHUX BEIECTB MO UX COCTABY U CTPOCHUIO K OMPEICIIEHHOMY
KJIacCy/TpymIe coenHeHui (YraeBoA0POIbl, KUCIOPO U a30TCOAepIKAIIHE
COCIMHEHUSI, BLICOKOMOJICKYJISIPHBIC COSJIMHEHMUS ), 1aBaTh UM Ha3BaHUS 110
cuctematudyeckor HoMeHnknatype (IUPAC), a Takxxe npuBOAUTH TPUBUATIbHbBIC
Ha3BaHUS OT/IETBHBIX OPraHUYECKUX BEUIECTB (3TUIICH, TPOIUIICH, alleTHIICH,
ATUJICHTJIMKOJb, TIIUIEPUH, PeHo, (popManbaerul, aleTaibIeru, MypaBbuHast
KHCIIOTa, YKCYCHAsl KMCJIOTa, OJIEMHOBAsI KMCIIOTa, CTEAPUHOBAs KHCIIOTA, TII0K034,
bpyKTO3a, Kpaxmal, eJUTI0J103a, TIUIUH);

c(hOpMUPOBAHHOCTH YMEHUS ONPEACIISATh BUJIbI XUMUYECKOU CBSI3U B
OPTraHUYECKUX COCAMHEHUSX (OAMHAPHBIE U KPATHBIE);



C(l)OpMI/IpOBaHHOCTB YMCHHA MIPUMCHATDH IMOJIOKCHHA TCOPUU CTPOCHUSA
OpraHUYCCKUX BCIUICCTB A. M. BYTJIGPOBE[ JJIs1 00BSICHEHMS 3aBUCUMOCTH CBOMCTB
BCIHICCTB OT UX COCTaBa U CTPOCHUS; 3aKOH COXPAaHCHHUA MACChl BCUICCTB,

c(hopMHPOBAHHOCTh YMEHHUN XapaKTEPHU30BaTh COCTAB, CTPOCHHUE, (PU3HUECKHUE U
XUMHUYECKUE CBOMCTBA TUITUYHBIX MPEICTABUTENICH Pa3IMYHBIX KIACCOB
OpraHUYECKHUX BEIECTB (METaH, 3TaH, dTUICH, IPOIUJIEH, alleTUJICH, OyTaueH-
1,3, metunOyraauen-1,3, 6€H3071, METaHOJ, 3TAHOJ, STUIICHTIIUKOIb, TJUICPHH,
dbeHo, areTaapaerua, MypaBbuHas U YKCyCHasi KMCJIOTHI, TJII0K03a, Kpaxmall,
1EJUTI0I03a, AMUHOYKCYCHAsl KMCJIOTa), MITFOCTPUPOBATh TEHETUYECKYIO CBSI3b
MEX]1ly HUMU YPaBHEHUSIMU COOTBETCTBYIOIINX XUMUUYECKUX PEAKIIUN C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTepHU30BaTh UCTOYHUKH YTIE€BOOPOTHOIO
ChIpbs (He(pTh, MPUPOTHBIN Ta3, Yroih), CIIOCOOBI UX MepepadboTKH U
PaKTUYECKOE TIPUMEHEHHE MPOAYKTOB MepepadboTKH;

c(hOpMUPOBAHHOCTh YMEHUHN TPOBOIUTH BEIYMCIICHUS 110 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WU POIYKTa
PEeaKIy 10 U3BECTHBIM Macce, 00BEMY, KOJTUYECTBY OJTHOTO M3 UCXOIHBIX
BEILIECTB UJIM MPOJIYKTOB PEAKIIUN );

c(hOpMUPOBAHHOCTh YMEHUH BIIaJIETh CUCTEMOM 3HaHHUI 00 OCHOBHBIX METO/IaX
Hay4YHOI'O TIO3HAHUsI, UCIIOJIb3YEMBIX B XUMHUH IIPY U3YUYEHUH BEILLIECTB U
XUMUYECKHUX SIBIICHUM (HAOJI0ICHUE, U3MEPEHUE, IKCIIEPUMEHT, MOJICIMPOBAHHUE),
VCIIOJIB30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS JJIS1 IPUHATHS PEILIEHUN B
KOHKPETHBIX )KU3HEHHBIX CUTYaLMAX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOpMHPOBAHHOCTh YMEHUH COOJIOATh IIPaBUIIa MOJIL30BAHUSI XUMUUYECKON
MOCYJI0H 1 TabopaTOpHBIM 000PYIOBAaHUEM, a TAKXKE MIPABUIIa OOpAIIEHUs C
BEIIECTBAMHU B COOTBETCTBUHU C MHCTPYKIIMSAMH TI0 BBIITOTHCHHIO JTa00OPaTOPHBIX
XUMUYECKUX OIBITOB,;

c(hOpMHPOBAHHOCTh YMEHUH TUIAHUPOBATH U BHITIOJIHATh XUMUYECKUN
AKCIIEPUMEHT (IIpEeBpallleHUs] OPraHUYECKUX BEIECTB MPU HAIrPEBAHUHU, TTOTyYEHUE
ATUJICHA U U3YyYEHUE €r0 CBOMCTB, KAYECTBEHHBIE PEAKIIMN OPTraHUYECKUX
BEIIECTB, ACHATypaIus OCJIKOB MPU HarPeBaHUU, IIBETHBIC PEAKIIMK OEJIKOB) B
COOTBETCTBUH C IIPaBUJIaAMU TEXHUKHU O€30MaCHOCTHU MPU 0OPaIEHUH C
BEIIECTBAMHU U JJaOOPATOPHBIM 000PY0BAHUEM, MTPEJCTABIATH PE3YIbTATHI
XUMUYECKOT0 AKCIIEpUMEHTa B (hOpMe 3alKCH YPABHEHUI COOTBETCTBYIOLIUX
peaknuii 1 GopMyIUPOBATH BEIBOIBI HA OCHOBE ITUX PE3YJIbTATOB,;

c(hOpMUPOBAHHOCTh YMEHUI KPUTUYECKU aHAIM3UPOBATh XUMHUYECKYIO
UH(pOpMaIMIO, TIOTYyYaEeMYI0 U3 pa3HbIX HCTOYHUKOB (CPEACTBA MACCOBOI
uHdopmanuu, IHTEpHET U Apyrux);



c(hopMUPOBAHHOCTH YMEHUH COOJIIOAAThH ITPaBUiia SKOJIOTUUECKU
11€71€CO00Pa3HOro MOBEACHUS B OBITY U TPYIOBOM JIEATEHHOCTH B IIEJISIX
COXpaHEHUs CBOETO 3/I0POBbS M OKpYKaroled TPUPOAHON Cpe/ibl, 0CO3HABAThH
ONAaCHOCTb BO3/ICICTBUS HA )KMUBBIE OPraHU3Mbl ONPEETEHHBIX OPraHUYECKUX
BEILIECTB, MOHMMAas cMbich noka3arens [1JIK, moscHaTs Ha mpuMepax crocoOb
YMEHBIIICHUS U IPEAOTBPAIICHUS UX BPEHOTO BO3ACHCTBHS HA OPraHU3M
YeJIOBEKa;

JU1s1 00YYaIOIIMXCsl C OTPpaHUYEHHBIMU BO3MOKHOCTSIMU 3/I0POBbsSI: YMEHHUE
MPUMEHSThH 3HaHUSI 00 OCHOBHBIX JOCTYMHBIX METOJIaX MO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBJICHUM;

JUISL CIIETIBIX U CITAa0OBUIAIINX O0YUYAIOIMKUXCS: YMEHHE UCIIOB30BaTh PelIbehHO-
TOYEUYHYI0 cucTeMy o0o3HaueHuit JI. bpaiins and 3anucu Xumudeckux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHHUE

HaumenoBa | KosmyecTBo 4acos
JJIEKTPOHHbIE
HHE
No m/ - (undposbie)
- IT’eMll Bcer| Konrpousbn | IIpakTuyec 06pazoBaTebHbIC
0 ble padoThl | KMe padoThI pecypeb
NMPOrpamMmmabl
Pa3znes 1. Teopernyeckne 0OCHOBbI OPraHUYeCKON XUMUH
[Ipenmer
OpraHnu4yecKo
1 XMMHHU.
Zfosel/llfuﬂ bubnuorexa
1.1 P 3 ILHOK https://myschool.e
OpraHuYeCcKu
du.ru/
X
COCIMHEHUN
A. M.
byTtneposa
Htoro nio pazaeny 3
Pa3znen 2. YriieBoaopo/abl
IIpenenbHbIC bubnuoreka
2.1 | yraeBogopon | 2 LIOK https://myschool.e
bl — QJIKAHBI du.ru/
Henpenensu bubnmoreka
2.2 6 1 _
BIE IHOK https://myschool.e



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

YTICBOIOPO du.ru/
bl JIKCHEI,
aJIKaINCHEI,
AJIKUHBI
Apomariiec bubnanoreka
23 |K© 2 LHOK https://myschool.e
YTJIEBOJIOPOT duru/
Bl
IIpuponHsie
HCTOYHUKHU bubauoreka
2.4 | yrneBogopon | 3 1 LIOK https://myschool.e
OB U HX du.ru/
nepepadoTKa
Hroro no pazueny 13

Paznen 3. Kuciopoacoaep:kamue Oprannyeckue coeIMHeHust

CLIUDTLL bubnanoreka
3.1 PTBL 3 LOK https://myschool.e
deHon
du.ru/
Anbneruibl.
KapOoHnoBbie bubnuoreka
3.2 | KUCJIOTHL. 7 1 LHOK https://myschool.e
CI10KHBIE du.ru/
3¢bupsI
bubmmnoreka
3.3 | YrieBoasl 3 1 IHOK https://myschool.e
du.ru/
Hroro no pasgeny 13
Paznen 4. AzoTcoaepxanye opraHudecKue coeJMHeHUus
AMUHBI. bubmmnoreka
4.1 | AmuHokucimo | 3 IIOK https://myschool.e
TEI. benku du.ru/
Htoro no pazueny 3

Pazaea 5. BeicokoMoJIeKYJIpHBIE COeIMHEHUSA

[T;mactmaccsl. buobnuoreka

5.1 | Kayuykn. 2 IIOK https://myschool.e
Bosokna du.ru/

Wroro no pazueny 2

OBIIIEE

KOJIMYECTBO 34 2 2



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

YACOB I1O0
[TPOTPAMME

IHOYPOYHOE IINIAHUPOBAHHUE

KosmmuecTs JJIeKTPOHHbIE IU(PPOBHIE
No i/
I Tema ypoka 0 acoB Jart | oopa3oBaTe/ibHbIE
Bcero 4 | pecypchl
Hpenver . bubmmoreka
1 OPTAHHACCKOM XUMIH, 1 LIOK https://myschool.edu.r
€€ BO3HUKHOBEHHUE, )
pa3BUTHUE U 3HAYCHUE e
Teopus cTpoeHus
OPTraHUYECKUX bubimoreka
2 coenuHEHUH A. M. 1 LIOK https://myschool.edu.r
Bbytieposa, eé u/
OCHOBHBIE TTOJIOKEHUS
[IpencraBienue o
KJ1accuuKaluu
OPTraHUYECKUX EuGIHOTeKa
3 BCHICCTB. 1 ITOK https://myschool.edu.r
Homenknarypa u/
(cucremaTuueckas) u =
TpUBHAJIbHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB U bubmmoreka
4 CTPOCHHE, 1 LIOK https://myschool.edu.r
TOMOJIOTHUSCKHN PSiJT u/
MertaH u 3TaH —
. bubanoreka
5 HPOCTEHIIHC 1 IIOK https://myschool.edu.r
pEJCTABUTENN u/
aJKaHOB —
AJIKEHBI: COCTaB U bubmorexa
6 . 1 IHOK https://myschool.edu.r
CTPOEHHE, CBOMCTBA u/
3TI/IJ’I€HVI/I MIPOIUJIEH — EuGmioTeka
7 HPOCTCHIIHIC 1 ITOK https://myschool.edu.r
PEJCTABUTENN

AJIKCHOB

u/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

[IpakTuueckas pabota
No 1. «ITonyuenue

bubnuoreka

8 LIOK https://myschool.edu.r
STWJIEHA 1 H3Y4eHHE u/
€ro CBOMCTBY» —
AnkaaueHnbl. bytaaueH-
1,3 u meTunOyTaauen- bubnnoreka
9 1,3. Ilonyuenue [TOK https://myschool.edu.r
CUHTETHYECKOT'O u/
Kay4dyKa U pEe3UHbI
AJIKUHBI: COCTaB U
0COOEHHOCTH
CTPOCHIT, . bubnuoreka
10 t OMOJIOTHTHCCIHH AL [TOK https://myschool.edu.r
AueTI/mveH — u/
NpOCTEHIINI =
MPEJICTABUTEIIb
AJIKUHOB
Beruucnenus no bubnuoreka
11 YPaBHEHHIO LIOK https://myschool.edu.r
XHUMHYECKOU PEeaKIuu u/
Apensbl: OeH301 1 bubnuoreka
12 TOJIyoJI. TOKCUYHOCTD [TOK https://myschool.edu.r
apcHOB u/
['eneTrnueckas CBs3b
bubmmoreka
13 YTIICBOZIOPOOB, LHOK https://myschool.edu.r
MPUHALJICKAIUX K u/
pa3IMYHBIM KJIaccam =
[Ipuponnsie
UCTOYHUKHU
YIJICBOAOP ?HOB: bubianoreka
14 HPHPOJIHBI Ta3 1 IIOK https://myschool.edu.r
MOMyTHBIE HEDTSIHBIC u/
ra3bl, HEQThb U -
MPOAYKTHI €€
nepepaboTKu
IIpupoausie
UCTOYHUKHU
YTJIEBOJIOPOJIOB: bubnuoreka
15 PUPOIHBIN Ta3 U ITOK https://myschool.edu.r

MOy THbIE HEPTSIHBIC
ra3bl, HeQThb U
IIPOJIYKTHI €€

u/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

nepepaboTKu

Kontposnbhas paborta

bubnunoreka

16 0 pasjaeiy [IOK https://myschool.edu.r
«YTJIeBOIOPOIBI» u/
Hpenershere . bubnnoreka
17 O/UTOATOMHRBIC CTTMPTRL: ILIOK https://myschool.edu.r
METaHOJI U ATAHOI. u/
Bonopoanas cBs3b —
MHoroatomHsbIie
. bubnnoreka
18 CIIMPTDL: LIOK https://myschool.edu.r
ATUJICHTJIUKOJb U )
TJIMIICPUH Y
@DeHOJI: CTpOCHUE
MOJIEKYJIbI, bubnnoreka
19 busnueckue u LIOK https://myschool.edu.r
XUMHYECKHE CBOMCTBA, u/
IpUMEHEHHUE
AJBIETUIbI: bubanoreka
20 dopmanbaerua u [IOK https://myschool.edu.r
areranbaerua. ALeToH u/
OHOOCHOBHBIE
npeesbHbIe bubnuorexa
21 KapOOHOBBIE KHACIIOTHI: [IOK https://myschool.edu.r
MypaBbUHAS U u/
YKCYCHast
[IpakTuueckas pabora
ng 2. «CBOﬁCTBI:l bubsmorexa
22 . IHOK https://myschool.edu.r
pacTBOpa YKCYCHOI u/
KHCIIOTBD) =
CreapuHoBas u
OJICMHOBASI KUCJIOTHI, bubnuorexa
23 KaK MPeICTABUTEIH [IOK https://myschool.edu.r
BBICIINX KapOOHOBBIX u/
KHUCIIOT
Mpbuia kak conu
bubmmoreka
24 BLICIIIMX KapOOHOBBIX IHOK https://myschool.edu.r
KACJIOT, HX MOIoLIee u/
JeNCTBUE —
Cnoxxnble 3(UpbI KaK bubnuoreka
25 IIPOU3BOJTHBIC ITOK https://myschool.edu.r

KapOOHOBBIX KUCJIOT.

u/
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['uaponus ciuoKHBIX
3¢upoB

Kupsl: rugponus,
IIPUMEHEHHUE,

bubnuoreka

26 T hI/OK https://myschool.edu.r
YKUPOB —
YrieBoabl: cOCTaB,
Krace A BuGmorexa
27 ILIOK https://myschool.edu.r
IPEACTABUTEIIN u/
TJII0K03a, (PyKTO3a, —
caxapo3sa
Kpaxman u nemnonosa bubnuoreka
28 KaK IMPUPOIHBIC LIOK https://myschool.edu.r
TIOJIUMEPBI u/
KontposnbHas pabora
0 pa3aeny bubanoreka
29 «Kwucnopoaconepkariu LIOK https://myschool.edu.r
€ OpraHNuYecKue u/
COCJTUHCHUSD
AMUHBI: METUJIAMHUH U bubamorexa
30 ‘ LHOK https://myschool.edu.r
AQHUJINH
u/
AMUHOKHUCIIOTHI KaK
2M$§{T;£ e}gi;e bubanoreka
31 p IHOK https://myschool.edu.r
COCJIUHCHUSI, X u/
OMOJIOTUYECKOE =
3HaueHue. [lenTuasl
benku kak npupoaHbie bubmmoreka
32 BBICOKOMOJICKYJISIPHBIC [IOK https://myschool.edu.r
COCIUHCHUS u/
OCHOBHBIC ITOHSATHS
MU bubnanoreka
33 ITIOK https://myschool.edu.r
BBICOKOMOJIEKYIISIPHBIX u/
COEIMHECHUN =
OCHOBHBIEC METOBI
CHUHTE3a bubnanoreka
34 BBICOKOMOJICKYJISIPHBIX LOK https://myschool.edu.r
COEIMHEHUH. u/

[LimacTMaccel, Kaydyku,
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BOJIOKHA

OBHIEE KOJIMYECTBO

YACOB I10 [TPOI' PAMME 34

YYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30BATEJILHOTO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

* Xumus, 10 knacce/ I'abpuensu O.C., O011ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkimonepHoe oduiecTBo «M31aTenbCTBO
«IIpocsemenue»

* Xumus, 11 xknacc/ I'abpuensa O.C., O011ecTBO ¢ OrpaHUYEHHOU
OTBETCTBEHHOCTHIO «[PODAY; AxtinonepHoe obmectBo «M3naTenscTBo
«IIpocsemieHue

METOANYECKHUE MATEPHAJIbBI JJIAA YYUTEJIA

Beeaute 1. O.C.I'abpuensn, I'.I".JIpicoBa «Xumust Meroauueckoe nocooue —
0a30BbIil ypoBeHb» - M.: IIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111as Xumus B TeCTax, 3aja4ax,
ynpaxkuenusix. 11 kmace» — M.: lpoda, 2023 rog.

3. O.C.I'abpuensH, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 krnacc:
KonTponbsHbie u mpoBepouHbie padoThl K yueOHuKy». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacronpHas
kHUTa 11 yuutens». Yacte 1 — M.: Jlpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I".JIeicoa, A.I'.BBenenckas «Xumus 11 knacce: Hacronpaas
KHUTA 171 yuutens». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, M.I'.OcTtpoyMoBa «3agaun 1o XuMUM U
crocoObI ux pemenus» - M.: «JIpoday, 2021rox.




7. B.I'. lenncoBa «Xumus 11 kinacc noypodHsle IIaHbl IO YYEOHUKY
0O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.

8. M.A.Pg6oBa, Y.}IO.Hesckas, P.B.JInako «Tecrel mo xumuu 11 kmaccy, - M.:
Ok3ameH, 2019r.

9.9. O.C.T'abpuensu, N.I'.octpoymoB «XUMHUYECKUH SKCIIEPUMEHT B 1IKoJjie 11
kacey; - M.: llpoda. — 2019 rox.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

Brenute _ Bregurenanubiehttp:// www.chemnet.ru ['azeta «Xumus» u caidt 1js
yautenst «5 uay Ha YpOK XUMUN

http://him. 1september.ru Enqunas komiexuus L{OP: IIpeameTnas koyekius
«XHAMUD)

http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIE
skcriepuMeHThl: Xxumusi. Komnekmust Poccuiickoro o0mieodpa3oBaTeIbHOTO
nopTasa

http://experiment.edu.ru AJIXUMUK: cairt JI.FO. Anmuk6epoBoii

http://www alhimik.ru Bcepoccuiickas onumIiiaaa mKoJIbHUKOB 110 XUMUHU

JIuct n3ameHeHuit B pabouyto nporpammy

Ne | lara | Xapaxkrep W3MEHEHUM PexBu3utel [Toanuck

111 JIOKYMEHTA COTpYAHUKA
KOTOPBIM BHECLIETO
3aKperIeHO WU3MEHEHHUE
V3MEHEHUE







