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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1O XMMHM Ha YpPOBHE CpeIHero oOiiero oOpa3oBaHUs
pa3paboTtana Ha ocHoBe DeaepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpa3zoBanun B Poccuiickoii ®Denepauun», TpeOOBaHUN K pe3yibTaTaM
OCBOEHHUS (enepanbHOil 00pa30BaTENIbHOW MPOrpaMMbl CPEJHEro OOIIEro
ooOpazoBanusa  (®POII  COQO), mpexacraBnenHsix B  DenepanbHOM
rocyJapcTBeHHOM oOpa3zoBatenbHOM cTaHgapTe COO, c¢ yuérom Konueniuu
npenojaBaHus  y4deOHOro  mpeamera «XUMHS» B 00pa3oBaTeNIbHBIX
opraumsaiusax  Poccuiickon ~— ®enepanuy,  peaM3yIOIIUX  OCHOBHBIC
oOpazoBaTeIbHbIE TPOTPAMMBbI, 1 OCHOBHBIX TMOJ0KEeHUN «CTpaTerun pa3BUTHUS
Bocriutanusi B Poccuiickoit ®epepauun Ha mnepuon g0 2025 ropax
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOAXOJI0B K pa3pabOTKe MpOrpaMMbl 10 XUMUH, K ONpPEIETICHUIO
oOmieil crpareruu OOy4Y€HHUs, BOCIUTAHUS M PA3BUTHS  OOYYAIOUIUXCS
cpeacTBaMu ydyeOHoOro mpenmera «Xumus» ais 10-11 kimaccoB Ha 6azoBoM
YpPOBHE  COCTaBWIM  KoHUentyalbHble mnojoxenus DIOC COO o
B3aMMOOOYCIIOBICHHOCTA IEJeH, COoAep)KaHus, pe3yabTaTOB OOyYeHUS U
TpeOOBaHUM K YPOBHIO MOJATOTOBKH BBIMTYCKHUKOB.

XuMHUYecKoe oOpasoBaHue, MoJTy4yaeMoe BBITTYCKHUKAMH
o01reo0pazoBaTeIbHON OpraHu3aliy, SBISETCS HEOThEMIIEMOW YacThiO MX
oOpa3zoBaHHOCTH. OHO CIYXHUT 3aBEpIIAOIIUM HJTallOM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIIOYEBBIX IIEHHOCTEH, MPHUCYIINX
IIEJIOCTHOM CHUCTEME XUMHUYECKOTO 00pa3oBaHUs. OTH IEHHOCTU KacaroTcs
MO3HAHUSI 3aKOHOB MPHUPOJBI, (HOPMUPOBAHMS MHUPOBO33PEHUS M 0OIIeH
KyJbTYphl 4YEJIOBEKa, a TaKkKe HIKOJOTHYECKM OOOCHOBAHHOTO OTHOILIECHUS K
CBOEMY 3JI0POBBIO U MPUPOAHOI cpefe. PeanuzyeTcs xumudeckoe oOpazoBaHue
oOydJarommxcs Ha YpPOBHE CpeIHEero oOmero oOpa3oBaHHsl CPEACTBAMU
yuyeOHOro mpeameTa «XHUMHS», COJAEpKaHHE U TMOCTPOEHUE KOTOPOTo
OTIpeJIeNICHbl B IPOrpaMMe MO XMUMHH C YYETOM CHeMPUKU HAYKU XUMUH, €€
3HAYEHUS B MO3HAHUH MPUPOJIBI M B MATEPUATBHON KU3HU OOIIIECTBA, a TAKXKE C
yu€ToM OOIUX TIIeie M TMPUHIMUIIOB, XapaKTePU3YIOIIUX COBPEMEHHOE
COCTOSIHUE CHCTEMBI CpeaHero obmero oOpazoBanuss B Poccuiickoi
denepanum.

X¥MHUS KaK AJIEMEHT CUCTEMbl €CTECTBEHHBIX HayK UTPaeT 0CoOyI0 poJib B
COBPEMEHHOW IMBWIM3AIlMM, B CO3JJaHUM HOBOM 0a3bl MaTepHAIbHOU
KyabTypel. OHa BHOCHT CBOMl BKJaa B (OPMHUPOBAHUE PAMMOHAIHHOTO
HAy4YHOTO MBIIUICHUS, B CO3JaHUE IIEJIOCTHOTO TMpEACTaBlIeHUS 00
OKpY)KaloleM MHpPE KaK O €IMHCTBE MPUPOABI M YEIOBEKa, KOTOPOE
dopMupyeTcsi B XMMHM Ha OCHOBE MOHUMAaHUS BEIIECTBEHHOTO COCTaBa
OKPY’KaIOUIEro MUpa, OCO3HAHUS B3aUMOCBSI3M MEXKAY CTPOCHUEM BEILIECTB, UX
CBOMCTBAaMHU W BO3MOXHBIMH 00JIACTSIMU TPUMEHEHHSI.

TecHo B3aUMOJEHCTBYSI C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XUMUS
cTajga HEOThEMJIEMOW YacThI0O MUPOBOM KYJBTYpbI, HEOOXOJIUMBIM YCIOBHUEM
YCHENIHOTO TPYyJla U KU3HHU KakJ0oro wieHa oOmiecTBa. CoBpeMeHHasT XUMHUS
KaK HayKa CO3MJaTelibHasl, KaK HayKa BBICOKMX TEXHOJIOTMW HaIpaBJieHAa Ha
peuieHrue TriI00albHBIX NPOOJIEM YCTOMYMBOTO pa3BUTHUS UEJIOBEUECTBA —
CBIPHEBOM, DHEPreTHUUECKOM, THILEBOM, DKOJOTHMYECKOW OE30MacHOCTH U
OXpaHbI 3/I0POBBSI.

B cooTrBercTBUM ¢ OOmIMMH LENSMH U NPUHIMIAMU CPEAHEr0 OOIero
oOpa3zoBanusi cojaepxkanve mnpeamera «Xumus» (10-11 knaccel, 0a30BbIi



YPOBEHb W3Y4YE€HUs1) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO
MOATOTOBKY  oOydarommuxcsi,  HEOOXOIMMYK MM Uil  BbIpaOOTKH
MHPOBO33PEHYECKUX OPUEHTUPOB, YCIICIIHOTO BKJIIOYEHHUS B KU3Hb COLIMYMA,
NPOJOJDKEHUsT O00pa3oBaHMsI B  pa3IMYHBIX O0JacTsIX, HE CBA3AHHBIX
HEIOCPEACTBEHHO C XUMHUEH.

CocraBisiomuMu  nipeiMeTa  «XUMUsS» SBISIOTCA  0a30Bble KypChbl —
«Oprannueckas xumusi» U «OOmas ¥ HEOpPraHUYecKas XUMHUsS», OCHOBHBIM
KOMIIOHEHTOM COJEp>KaHUsl KOTOPBIX SBIISIIOTCS OCHOBBI 0a30BOM HayKH:
CHUCTEMa 3HAHWH M0 HEOPraHUYECKON XUMHU (C BKIIOUCHHEM 3HAHUN U3 O0lIen
XUMHH) U opranndeckoit xumun. @opmMupoBanyre 1aHHON CUCTEMbI 3HAHUW NpU
U3YYeHHHM TIpeMeTa 00ecreuynBaeT BO3MOXKHOCTb PACCMOTPEHHUSI BCETO
MHOrooOpa3us BeIIeCTB Ha OCHOBE OOUIUX MOHSATUH, 3aKOHOB U TEOPUI XUMUU.

CrtpykTypa coaep:xkanus KypcoB — «Opranuueckas xumusi» u «O6mas u
HeopraHudeckasi XUMusi» chopMHUpOBaHA B MporpamMMme Mo XMMHH Ha OCHOBE
CUCTEMHOI0 TOJXO0Jla K H3Y4YeHHIO ydyeOHOro marepuana M oOyClOBIEHa
UCTOPUYECKH OOOCHOBAaHHBIM  pPa3BUTUEM 3HAHUM Ha  ONpEeNEHHBIX
TEOPETHYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHWMHH BEIIECTBA
paccMaTpUBarOTCS Ha YPOBHE KIIACCMYECKOW TEOPHHM CTPOEHHUS OPraHUYECKHX
COCIMHEHUN, a TAaKXE HAa YPOBHE CTEPEOXMMHUYECKHUX M 3JIEKTPOHHBIX
npelcTaBieHu o cTpoeHuH BemecTB. CBelneHus 00 HM3ydaeMblX B Kypce
BEIIECTBAX JAlOTCA B Ppa3BUTUM — OT YIJIEBOJOPOJOB JO  CIOXHBIX
OMOJIOTUYECKM AaKTUBHBIX coequHeHud. B Kypce opraHudeckod XuMUU
NOJIy4aloT pa3BuTHe CGHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOIIEro
oOpa3oBaHHs TE€PBOHAYAIBHBIE TMPEACTABICHHS O XUMHUYECKOM CBS3H,
KJIacCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTU CBOMCTB BEIECTB OT
UX CTPOEHHUSI, O XUMUUYECKOUN pEeaKIUH.

[lon HOBBIM yrJIOM 3peHHs B TNpeaMere «XuMus» 0a30BOro ypOBHS
paccMaTpHuBaeTCsl M3Y4YEHHBIM Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHMs
TEOPETUYECKU Marepuanl Hu (PaKTOJIOTMYECKHE CBEICHHMS O BEIECTBaX U
XUMHYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO0mas 1 HeopraHudeckas
XUMHS» 00Yy4arouuMcsl TPEIOCTaBISIETCSI BO3MOXKHOCTh OCO3HAaTh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX W  METOAOJOTUYECKHUX
MO3UIUH, TIyOKe MOHSATH UCTOPUUECKOE M3MEHEHHE (DYHKIMI 3TOTO 3aKOHA —
oT 00o01aroIIel 10 OOBACHIIONIECH U MPOTHO3UPYIOIICH.

Enunas cucrema 3HaHMM O BaXHEHMIIMX BENIECTBaX, HMX COCTaBe,
CTPOCHHMH, CBOMCTBaX M MPUMEHEHUH, a TAKKE O XUMUYECKUX PEAKUUIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUs AomnoHsaeTrcs B kKypcax 10 u 11
KJIaCCOB AJIEMEHTAMH COJAEpP)KAHMS, HMEIOUUMU KYJIbTYpOJIOTUYECKUN H
MPUKIATHON XapakTep. DTH 3HAHHS CIIOCOOCTBYIOT TOHMMAHHUIO B3aMMOCBSI3U
XUMUU C JPYTMMH HayKaMHU, DPAacKpbIBalOT €€ pPoJib B IO3HABATEIbHOU U
MPAKTUYECKOMN JeATETHPHOCTH YETOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAKCHUS
K TPOIIECCY TBOpYECTBA B OOJACTH TEOPHH U MPAKTUYECKUX TMPUIIOKECHUN
XUMUH, TIOMOTAIOT BBIIYCKHUKY OPUEHTUPOBATHCS B  OOIIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJieMaX, CBA3AHHBIX C XUMHUEH, KPUTUYECKU
OCMBIC/IMBaTh HWH(OpMaLMI0O W TPUMEHITh €€ i TOMNOJHEHHS 3HaHUM,
pelIeHUs MHTEIUIEKTYalIbHbIX W SKCIHEPUMEHTAIbHBIX HUCCIEA0BATEIBCKUX
3amad. B memom conepkanne yueOHOTo mpeaMera «XUMHUS» JaHHOTO YPOBHS
M3Y4CHUS]  OPUEHTUPOBAaHO  HA  ¢GopMUpPOBaHME Yy  OOydYarOIIMXCSA
MHPOBO33PEHYECKON OCHOBBI JIJIsl MOHUMAaHUsI PUIOCO(PCKUX UIeH, TaKUX Kak:
MaTepuagbHOE €JAMHCTBO HEOPraHMYECKOr0 U OPraHUYecKOro  Mupa,
00yCJIOBJIEHHOCTbh CBOMCTB BELIECTB UX COCTABOM U CTPOEHUEM, T03HABAEMOCTh



IIPUPOAHBIX SBJICHUNA IYTEM DKCIEPUMEHTA U PELICHUSA NPOTUBOPEUUN MEXKIY
HOBBIMH (paKTaMU U TEOPETUYECKUMHU MPEANOCHIIKAMHU, OCOZHAHUE POJIA XUMUU
B pEUICHUU OHKOJOTMYECKUX Npo0ieM, a Takke MnpodiieM cOepexeHus
HSHEPreTUYECKUX PECYpCOB, CBHIPbs, CO3/1aHHUS HOBBIX TEXHOJOTHHA U
MaTepHuaoB.

B mnnane pemenus 3amad  BOCHHUTAHMS, pPAa3BUTUS U COLMAIM3ALUU
oOy4aromuxcs NPUHATHIE MPOTPaMMOM MO XMMHUU MOAXOJAbl K ONpPEIEIECHUIO
COJlepKaHUsI W TOCTPOEHHUS TMpeAMeTa MNpeaycMaTpuBaOT (OPMHUPOBAHUE
YHUBEPCAJIbHBIX Y4YE€OHBIX JEHCTBUW, HUMEIOLMX 0a30BO€ 3HAuYEHUE A
pa3IUYHBIX BHJIOB JESTENBHOCTH: pElIeHUs MNpoOiieM, TNOMCKa, aHalu3a |
o0paboTku  uHpOpMAIMK, HEOOXOIUMBIX Ui IPUOOPETEeHHUs  OIbITa
NPAKTUYECKOM W HCCIeoBaTeIbCKON AEATENbHOCTH, 3aHUMAIOLIEH BakKHOE
MECTO B MO3HAHUH XUMHUHU.

B mpakrtuke npenogaBaHusi XMMHHM Kak Ha yYpOBHE OCHOBHOI'O OOIIEro
oOpa3oBaHus, TaKk M Ha YPOBHE CpEeAHEro oOmiero ooOpa3oBaHus, MOpU
OTpPEJICTICHUH COJIEPKATEIIbHON XapaKTEPUCTUKU 1€ M3y4YeHHs MpeameTa
HAIpaBJIICHUEM T[EPBOCTENICHHOW 3HAYMMOCTH TPAJUIIMOHHO TpPHU3HAETCSA
dbopMHUpOBaHUME OCHOB XUMHUYECKOM HAyKM KakK o00JacTH COBPEMEHHOTO
€CTECTBO3HAHUS, MPAKTUYECKON MAESTENHbHOCTH 4YellOBeKa M Kak OJHOr0 W3
KOMIIOHEHTOB MHPOBOM KyibTypbl. C METOAMYECKOW TOYKM 3pPEHHUs TaKOu
NOJIXO0J K ONpPENENCHUI0 IeJel H3ydeHus TMpeaMeTa SBISETCS BIOJIHE
OTPaBJAHHBIM.

CornacHO JaHHOM TOYKE 3pEHUS IVIABHBIMH LEISIMU U3y4YEHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISFOTCS:

e (opMHpOBaHHE CHCTEMbl XHUMHYECKMX 3HAaHUM Kak BakHeHIIeH
COCTaBIMIOIIEH €CTECTBEHHO-HAYYHOM KapTHHBI MHpA, B OCHOBE
KOTOPOH JIeKaT KIJIIOUEBbIE MOHATHUS, (YyHIaMEHTaJbHbIE 3aKOHBI U
TEOpUU XHMHH, OCBOCHHME SI3bIKA HAyKH, YCBOCHHUE M IIOHUMaHUE
CYLIHOCTH JOCTYIHBIX OOOOIIEHUI MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJIEHUE C UICTOPUEN UX Pa3BUTHS U CTAHOBIICHHUS,

e (opMUpOBaHHE U pa3BUTUE MPEJCTaBICHUM O HaydyHBIX MeETOJax
NO3HAHMUSA BELIECTB M XUMHUYECKUX peakuui, HEOOXOIUMBIX MJis
OpuoOpeTeHUsT YMEHUM OpUEHTUPOBATHCS B MHpE BEUIECTB U
XUMHUYECKUX SIBJICHUI, UMEIONIMX MECTO B IPHUPOJE, B IPAKTUYECKON U
IMOBCEIHEBHOM »KU3HHU,

e Dpa3BUTHE YMEHUH U CHOCOOOB  JEATEIBHOCTH, CBSI3aHHBIX C
HaOMIOZIeHUEM U OOBSCHEHHEM  XMMHYECKOIO  JKCIIEpUMEHTA,
coOmroIeHneM mpaBuil 0€30MacHOr0 0OpaIeHus ¢ BEIECTBAMHU.

Hapsny c¢ aTuMm, coaepkarenpHas XapakTEepHCTHKa Leled M 3aaad
W3Yy4YEeHUS MpEeAMETa B MPOrpaMMe MO0 XMMHMHM yTOYHEHA U CKOPPEKTHpOBAaHa B
COOTBETCTBHUM C HOBBIMM HPHUOPUTETAaMH B CHUCTEME CpPEIHEro O0IIero
oOpazoBanus. Cero/Hs B MPENOAaBaHUM XUMHUH B OOJIbLICH cTeneHu OTAaéTCs
IPEANOYTEHUE  NPAKTUYECKOM  KOMIIOHEHTE  COJAEp)KaHHMs  OOydeHMs,
OPUEHTUPOBAHHOW Ha TOATOTOBKY BBIIYCKHUKAa 00II€00pa3oBaTeIbHOM
OpraHM3allu{, BIAJCIOUIETO0 He Ha0OpoM 3HaHWM, a (YHKIHMOHAJIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMU M YMEHUSMU aKTUBHOTO MOJTYYSHHS 3HAHUH
Y IPUMEHEHUS UX B PEaJIbHOM KU3HU /ISl PEIICHMS] IPAKTHYECKHUX 3a/1a4.

B cBA3M C¢ 3TUM npu U3yd4eHHHM MpeaMeTa «XUMUsS» JTOMUHUPYIOIIEe
3HAYEHUE MPUOOPETAIOT TAKKE LETHN U 3a7a4H, KaK:

agantanys oOydalIIMXCAd K YCIOBUSAM JHHAMHYHO PA3BUBAIOIIETOCS
Mupa, (OpMUPOBAHHE HMHTEIUIEKTYaJIbHO pAa3BUTOM JIMYHOCTH, T'OTOBOM K



caM000pa30BaHUIo, COTPYAHUYECTBY,  CaMOCTOATEIbHOMY  MPUHSATHIO
IPaMOTHBIX PENICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYaIUSX, CBS3aHHBIX C
BEILIECTBAMU U UX IPUMEHECHUEM;

dbopmupoBaHue y OOYy4YAIONIUXCS KIIOYEBBIX HABBIKOB (KJIFOYEBBIX
KOMIIETEHIMI), MUMEIONIUX YHUBEPCAIIbHOE 3HAYCHHUE Ui Pa3IUYHBIX BHJIOB
NEATeNIbHOCTU:  pelleHus MmpooOsieM, TIOWCKa, aHaliu3a U 00paboOTKH
nHpopManu, HEOOXOAUMBIX JJISI TPUOOPETEHHUS OMbITa JESITEIBHOCTH,
KOTOpasi 3aHUMAeT BaAXKHOE MECTO B MO3HAHUM XUMHUH, a TAKXKE JJIST OLEHKHU C
MO3ULUN SKOJIOTMYECKOW O€30MacHOCTH XapakTepa BIMAHMS BELIECTB U
XUMHUYECKHUX MPOIIECCOB Ha OPTaHU3M YeJIOBEKa U MPUPOIHYIO CPENY;

pa3BUTHE MO3HABATEIBLHBIX UHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPUECKUX
CIOCOOHOCTEH O00YyYalolUXCs: CIIOCOOHOCTH CaMOCTOSITEIBHO TNPUOOpPETaTh
HOBBIC 3HAHMUS IO XMMHUU B COOTBETCTBUU C J>KU3HEHHBIMU MOTPEOHOCTSIMU,
UCIIOJIb30BaTh COBPEMEHHbIE WH(OPMAIIMOHHBIC TEXHOJOTHU [JIs TOUCKA H
aHaiau3a y4eOHOM W HAay4YHO-TIOMYJSApHOW HWH(OpMAMK  XUMHYECKOTO
COJICpKaHMS;

dbopmMupoBaHue H pa3BUTHE Yy OOYYAIOIMMXCS AaCCOIMATUBHOTO U
JIOTUYECKOTO MBIIUICHHS, HAOII0aTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH,
KOTOpble OCOOCHHO HEOOXOJMMBI, B YAaCTHOCTH, IPU ITUTAHUPOBAHUU U
IPOBECHUN XUMHUUECKOTO IKCIIEPUMEHTA;

BOCIIUTaHWE Yy oOydaromuxcs YOeKIEHHOCTH B TyMaHUCTUYECKOM
HAIPaBJIEHHOCTU XUMHUHM, €€ BAXXHOU POJU B PEIICHUU TI00ABHBIX MPOoOJieM
palMoOHAIBLHOTO TIPUPOIOTIOJIH30BAHMS, ITOMIOJTHEHUS DHEPTreTUUECKUX PECYPCOB
U COXpaHEHUsI MPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTU
OEpeKHOTO OTHOIIEHHUS K TPUPOJE M CBOEMY 3JI0POBBIO, a TakKxke
NPUOOPETEHUS OIbITa HMCIOJB30BaHUS TMOJYYSHHBIX 3HAHUM I TPUHSATHSA
IPaMOTHBIX PEIICHUN B CUTYalUsX, CBA3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHOM miaHe cpemgHero oOmero oOpa3oBaHHS MPEAMET «XHUMUD)
0a30BOr0 YpOBHS BXOJUT B COCTaB MpeaMeTHol obOmactu «EctecTBeHHO-
HAy4YHBIE MPEMETHI.

OO6miee uyucno 4YacoB, OTBEACHHBIX IS M3yUYECHUS XUMHUM, HA 0a30BOM
YpOBHE CpeaHero o0Iero oopa3zoBanus, coctaniser 68 yacos: B 10 kimacce — 34
yaca (1 wac B Hememwo), B 11 kmacce — 34 uaca (1 wac B Hexmemo).



COILEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKON XUMUH

IIpenmeT opraHnyeckon XMMuUM: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE
B MOJYYEHUH HOBBIX BEUIECTB U MAaTepUAIOB. TeopHsi CTPOCHUSI OPraHUUYECKUX
coenuHeHuid A. M. bymiepoBa, €€ OCHOBHbIE MNOJOXKEHUA. CTPYKTypHbIE
dbopMyIbl OpraHUYeCKUX BellecTB. [ OMOoTHs, n3oMepusi. XMMUYECKasi CBS3b
B OPraHUYECKUX COCIMHEHUAX — OJJUHAPHBIE U KPATHBIE CBSI3H.

IIpencraBnenue 0 KJaccuuxkanuu OpPraHMYEeCKUX  BEIIECTB.
HomeHknaTypa opraHu4ecKux COeIMHEHUN (CUCTeMaTH4ecKas) 1 TPUBUAJIbHBIC
HA3BaHUS BAXKHEUILINX MPEACTABUTENIEH KIACCOB OPraHMYE€CKUX BEIIECTB.

DKCIEPUMEHTAIBHBIE METOJbl W3Yy4YEHHUS BEIIECTB M HUX MPEBPALLICHUN:
O3HaKOMJIEHHE ¢ oOpasllaMH OpraHMYEeCKHUX BEIIECTB W MaTepuajaMyd Ha HX
OCHOBE, MOJCIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BEIIECTB, HaOJOJIEHUE U
OMHUCAaHUE JICMOHCTPAIIMOHHBIX OIBITOB MO IMPEBPAIICHUIO OPraHUYEeCKUX
BEIIIECTB MPU HarpeBaHuu (TUIaBjieHue, 0OYTJIMBaHUE U TOPEHUE).

Yriaesoxopoasl

AJIKaHBI: COCTaB M CTPOCHHE, FOMOJOTHYECKHM psl. MeTaH W dTaH —
MPOCTEUINNE TPEACTABUTEIHN aJKAHOB: (PU3MYECKUE W XMUMHUYECKHE CBOMCTBA
(peakuuu 3aMelIeHUs] W TOPEHUs), HaXOXKJACHHE B NPUPOJE, IMOIyYCHUE U
IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUH Psifl. DTUJIIEH U MPONUIIEH
— MPOCTEHIINE MPEJCTABUTENN AIKEHOB: (HPU3MUYECKUE U XUMHUUYECKHE CBOMCTBA
(peakuuu TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THUIpATAlMM, OKUCICHUS W
NOJIMMEPHU3ALINH ), IOJTYYECHHE U IPUMEHEHHUE.

Ankanuensl: OytaaueH-1,3 u metunodyraauen-1,3: cTpoeHue, BaKHEHIITHE
XUMUYECKUE CBOMCTBA (peakuust MOJTMMEPU3ALINH ). [Tonydenue
CUHTETUYECKOr0 KayuyyKa U pEe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKHH psij.
AlLleTUIIEH — TMPOCTEUIIMN NpPEeACTaBUTENb aJKMHOB: COCTaB, CTPOCHHUE,
¢uznueckre W XUMUYECKHE  CBOWCTBA  (peakuuu  TUIAPUPOBAHUS,
rajOreHUpOBaHUs, THIpaTallil, TOPEHHUS ), IOJYYCHUE U TPUMEHEHHE.

Apensl. benson: coctaB, cTpoeHue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA
(peakuuMyu TrajJoOreHUpPOBAHUS W HUTPOBAHUSA), MOJIYYEHUE M HPUMEHEHHE.
Tonyon: cocmae, cmpoenue, Quauyeckue u XumuiecKue ceoucmea (peaxyuu
2A/I02eHUPOBGAHUST U HUMPOBAHUs), NOAy4YeHue U npumenerue. TOKCUYHOCTH
apeHoB. ['eHeTmyeckas CBS3b MEXAY YIVIEBOJOPOAAMH, NPUHAIJIEKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHble MCTOYHUKHM YIIIEBOAOPOAOB. I[IpupoaHbBId ra3 W MNOMyTHBIE
HedTanabie Ta3zbl. HedTh u e€ mpoucxoxaenue. Crnocobsl nmepepadboTku HedTH:
MEPEroHKa, KPEKUHI (TEpMHUYECKUN, KaTaJIUTHUYECKUi), mupoiu3. [IpoayKTsl
nepepadoTku HePTHU, HX NPUMEHEHHE B NPOMBIIUJIEHHOCTH U B OBITY.
KameHHbI# yroips U IpoyKThl €ro nepepadboTKH.

OKCIEpUMEHTAIbHBIE METOAbl M3Y4YEHUs BEUIECTB M UX MPEBpaALICHUM:
O3HAaKOMJICHME ¢ oOpa3naMu IUIaCTMACC, KaydyKOB M PE3UHbI, KOJUICKIUU
«Hedtp» u «Yromp», MOJETUpPOBAHUE MOJIEKYJ]  YIJIEBOJAOPOIOB U



rajioreHONPOU3BOIHBIX, TMPOBEJACHUE MNPAKTHUUYECKOW paboThl: TMOJyYCHHE
ATWIECHA U U3YUYEHHUE €r0 CBOMCTB.

Pacu€rHble 3anaum.

Bbruncienus mo ypaBHEHUIO XHMHMYECKOM peakuumu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOrO BEIIECTBA WM MPOJYKTa PEAKIUU MO H3BECTHBIM
Macce, 00bEMY, KOJUYECTBY OJTHOTO U3 MCXOJHBIX BEIIECTB WM MPOIYKTOB
peakium).

Kuciaopoaconepxamme opranuieckue coeuHeHUs

[IpenenbHble ONHOATOMHBIE CHHUPTHL. METAHOA W ATAHOJ: CTPOCHHE,
bu3nMUYecKkue U XUMUYECKHE CBOWCTBA (peakiMuh C aKTUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPO/IAMH, TOpPEHHUE), NMpUMEHeHHe. BoaopoaHbie CBS3M MEXIY
MOJIEKYyJIaMU CIUPTOB. [lelicTBME MeTaHoJIa U 3TaHOJIa HA OPTraHU3M YeJIOBEKa.

MHOroaTtoMHbl€ CHOUPTHL. OTUICHTJIMKOJL W TJHUIEPUH: CTPOCHUE,
bu3ndeckue M XUMHUYECKHE CBOWCTBA (B3aUMOJICHCTBUE CO IIETOYHBIMU
MeTaJlaMH, KaueCTBEHHAs Peakilis Ha MHOTOATOMHbBIC cUpPTHI). JlelicTBre Ha
opraHusMm 4esoBeka. [I[puMeHeHue rimiepuHa u dTUICHTITUKOJIS.

@deHoJ: CTPOEHHUE MOJIEKYJIbI, (U3WYECKHMEe M XUMHUYECKHE CBOMCTBA.
Tokcuunocts enona. [Ipumenenue denona.

Anpaerunpl U kemowusl. DopManbIaeru, aleTalbIeruja: CTPOCHHUE,
bu3nYecKre U XUMMUYECKUE CBOMCTBA (PEaKIIMU OKUCIICHHUS] U BOCCTAHOBJICHHUS,
KaueCTBEHHBIE PEAKIINH ), IOJYUYCHHE U IPUMEHCHHE.

OnHOOCHOBHBIE TIpejiebHbIE KapOOHOBBIE KHUCJIOTHL. MypaBbuHaAs W
YKCYCHasl KUCIJIOTBI: CTPOCHHE, (DU3NUECKUEe U XUMHUUYECKHE CBOWMCTBA (CBOMCTBA,
oOmme s Kiacca KUCJIOT, peaknus JTepuuKaluu), TMONIydeHUEe U
npumeHeHne. CTeaprHOBasi U OJIEMHOBAsA KUCIOTHI KaK MPEICTABUTEIN BBICILINX
KapOOHOBBIX KHCIOT. MbUTa Kak COJM BBICIIMX KapOOHOBBIX KHUCIOT, HUX
MOIOLIEE IEUCTBUE.

Crnoxxnble 3QUpbl Kak TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxHbiX 3¢upoB. Kupsl. [uaponus xupoB. [lpumeHeHue KuUpPOB.
buonorunueckas posip KUpPOB.

VYrneBogsl: cocraB, Kiaccudukamus yrieBoaoB (MOHO-, JHU- U
noyicaxapusabl). [Jroko3a — mNpocTeHIInii MOHOcCaxXxapull: OCOOCHHOCTH
CTPOEHUSI MOJIEKYJIbI, (PU3NYECKUE U XUMHUYECKHUE CBOMCTBA (B3aUMOJICHCTBUE C
ruapokcuaom mean(ll), okucienne amMuadHbIM pacTBopoM okcuaa cepeodpa(l),
BOCCTAHOBIICHUE, OpOKEHHUE TIIOKO3bI), HAXOXKECHUE B MIPUPOJIE, MPUMEHEHHE,
ouonoruyeckas posib. @orocunre3. pykTo3a Kak H30MEP TITFOKO3HI.

Kpaxman u nemnronos3a kak npupoHbie nonumepsl. CTpoeHHe Kpaxmaia u
euoa03bl.  PU3NYEeCKUe M XUMHUYECKHME CBOMCTBA Kpaxmana (THIpoJiu3,
KaueCTBEHHasl pEaKIUs C HOJIOM).

DKCIEpUMEHTAJIbHBIE METOAbl M3Y4YEHUs BEUIECTB M WX IPEBpaALICHHI:
MpOBEJEHNE, HAOIIOAEHNUE U ONUCAHUE JIEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE
CIIUPTOB, KAUECTBEHHBIE PEAKIIMHU OJHOATOMHBIX CIIUPTOB (OKHUCIECHHE 3TaHOJA
okcugoM meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aUMOJEHCTBUE TIHIIEpUHA C
ruapokcuaom Menu(ll)), ampaernnoB (OKuUCIEHHE aMMHAYHBIM PacTBOPOM
okcuna cepedpa(l) u rugpoxcugom menu(ll), B3aumopelicTBue kpaxmana c
MOJIOM), TPOBEJCHHE MPAKTUYECKONW pabOTHI: CBOWCTBA PacTBOpa YKCYCHOU
KHUCJIOTHI.

Pacuérnbie 3anaum.

Boluncnenuss mo ypaBHEHUIO XUMHUUECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIUH MO H3BECTHBIM




Macce, 00bEMY, KOJMYECTBY OMHOTO W3 UCXOIHBIX BEIIECTB WM MPOIYKTOB
peakiun).

A30TCoaepKaIne OpraHnIECKUe COCTNHEHUS.

AMUHOKHCTIOTBI ~ KaK  aM(OTEpHBIE  OPTraHWYCCKUE  COCIMHCHHS.
dusnyeckne M XMMHYECKUE CBOWCTBA aMUHOKHCIOT (Ha MpPHUMEpPEe TIHUIIMHA).
buonornyeckoe 3HaueHUE aMUHOKUCIIOT. [lenTusI.

benku kak mpupOIHBIC BBICOKOMOJICKYJISIpHBIC coeauHeHUs. [lepBuuHas,
BTOpHYHAs W TPETUYHASI CTPYKTypa OEIKOB. XUMHUYECKHE CBOMCTBA OEIKOB:
THIPOJIN3, ICHATYpaIlns, KAaUeCTBCHHBIC PEaKIIMKA Ha OCIKH.

OKCHEpUMEHTAILHBIE METOJbl M3YUYEHUS BEIIECTB M WX IMPEBpaICHUI:
HAOJIFOJICHUE M ONHMCAaHWE JEMOHCTPAIMOHHBIX OMBITOB: JE€HATypalus OeKOB
IIpY HarpeBaHUU, [IBETHBIC PEAKIIMK OCITKOB.

BoicokoMoJieKyJIsIpHbIE COeTHHEHUSI

OCHOBHBIC TOHATHS XHMHH BBICOKOMOJICKYJSIDHBIX  COCIUHEHUI:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEICHBb MOJIUMEPH3AIIUN, CPEIHSS
MoJIeKyJsipHass Macca. OCHOBHBIE METOJBI CHHTE3a BBICOKOMOJICKYJISIPHBIX
COCIMHCHUN — TIOJIMMEPHU3aIINs U TTOJTMKOHACHCAITHS.

DKCHEpUMEHTAJIbHBIE METOJbl M3YYCHUS BEIIECTB M WX INpPEBpAICHUI:
O3HAKOMJICHHME C oOpa3liaMu TPUPOJHBIX M HMCKYCCTBEHHBIX BOJIOKOH,
TUIACTMACC, KayqyKOB.

MeXnpeIMeTHBIC CBS3H.

Peanuzanmss MeXIpPEIMETHBIX CBS3€H MPU HM3YYCHUHW OPTraHHYCCKOU
xumur B 10 Kiacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHUE Kak OOIIUX
€CTECTBEHHO-HAYYHBIX TIOHATUN, TaK W TOHSATHH, SBISIONIMXCS CUCTEMHBIMHU
IUTS OTZIEIBHBIX MIPEIMETOB €CTECTBEHHO-HAYTHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAyYHBbIC TIOHSATHUS: SIBICHWE, HAydHBIA (akKT,
THIOTE3a, 3aKOH, TEOPHs, aHAN3, CUHTE3, KIACCU(PUKAIUsS, MePUOTUIHOCTD,
HaOII0/ICHNEe, N3MEpPEHNE, SKCIIEPUMEHT, MOISITHPOBAHHE.

®dwusuka: wmarepus, OJHEpPrus, Macca, aroM, OJJIEKTPOH, MOJEeKyJa,
DHEPreTHYECKUN YpPOBEHB, BEIIECTBO, TENO, O0BEM, arperaTHOE COCTOSHUE
BeIIeCcTBa, QU3MUCCKUE BEIIMUNHBI U €JIMHUIIBI KX N3MEPCHHUS.

buonorus: kiertka, opranusmM, 6uocdepa, 0OMEH BEIIECTB B OpraHHU3Me,
dboTocuHTE3, OMOJOTHMYECKH aAKTUBHBIC BellecTBa (OENKH, YIIEBOJbI, KUPBI,
(bepMeHTHI).

eorpadms: MuHEpanbl, TOPHBIE TIOPOJBI, IIOJIE3HBIE HCKOIAEeMBbIC,
TOILJTMBO, PECYPCHI.

TexHonorusi: MHUIIEBBIE TPOIYKTHI, OCHOBBI PAIMOHATBHOTO MHUTAHUSA,
MOIOIIUE CPENICTBA, JIEKAPCTBEHHBIE U KOCMETHYECKUE MpernapaThl, MaTepHaIbl
U3 UCKYCCTBEHHBIX M CHHTETHUECKHX BOJIOKOH.

INNIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TPOI'PAMMBI
11O XUMHNHU HA BA3OBOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHUS
OOydJaromMMHCS TPOTPpaMM CpPEAHETOo oO0Iero oOpa3oBaHus (JIMYHOCTHBIM,
METanpeJMEeTHbIM UM MpeaMeTHbIM). HayuHo-MeToauyeckod OCHOBOM ISt
pa3pabOTKH MIAHUPYEMBIX PE3YJIbTaTOB OCBOCHUS MPOrPAMM CPEHEr0 OOIIEro
00pa3oBaHus SABISETCA CUCTEMHO-IESITETbHOCTHBIN MOIXO0/.



B cooTBeTcTBUM C CHCTEMHO-IESITEIBHOCTHBIM MOJAXOJIOM B CTPYKTYpE
JIMYHOCTHBIX PE3YyIbTATOB OCBOCHUS MpeAMeTa «XUMHS» HA YPOBHE CPETHETO
o0111ero 00pa3oBaHUsl BbIJIEIEHBI CIEAYIONINE COCTABISIONINE:

OCO3HaHHE OOYYaIOUUMUCS POCCUUCKON Tpa)KAaHCKOW HACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEILHOCTH Y CAMOOIIPE/IEIICHUIO;

HaJIU4re MOTUBAIMK K 00YUYEHUIO;

I[eJICHANIPABIICHHOE pPa3BUTHE BHYTPEHHUX YOCKICHUU JUYHOCTH Ha
OCHOBE KIIIOYEBBIX LEHHOCTEH M HUCTOPUYECKUX Tpaauluid 0a30BOM HayKu
XUMUU;

TOTOBHOCTh M CHOCOOHOCTh OOYYarONIUXCsl PYKOBOJCTBOBATLCS B CBOECH
NEATENbHOCTU [IEHHOCTHO-CMBICIIOBBIMM YCTAHOBKAMH, MIPUCYIIUMHU 1IEJIOCTHOMN
CHUCTEME XMMHYECKOTO 00pa30BaHMUsI;

HaJU4Me TMPABOCO3HAHUS JKOJOTUYECKOM KYJIbTYphl M CIIOCOOHOCTH
CTaBUTH IIEJIM U CTPOUTD KU3HEHHBIC TIJIAHBI.

JInyHOCTHBIE PE3yJIbTATBl OCBOCHUS MpEAMeETa «XHUMUS» JOCTUTAIOTCS B
€UHCTBE YYEOHOM M BOCHHUTATEIBHOW JESATEILHOCTH B COOTBETCTBUHU C
T'YMaHUCTUYECKUMH, COITMOKYJIbTYPHBIMU, JTyXOBHO-HPAaBCTBEHHBIMHU
IIEHHOCTSIMH U UJieajlaMU POCCUUCKOTO IPaKIaHCKOTO OOIIECTBA, MPUHSITHIMU B
o0liecTBE HOpMaMHU U TPABUJIAMU MMOBEICHUS, CIIOCOOCTBYIOIUMH TIpoOIeccaM
CaMOIO3HAaHMS, CAMOPA3BUTHSI W HPABCTBEHHOI'O CTAHOBJICHUS JIMYHOCTHU
00y4Jaromuxcs.

JIMYHOCTHBIE PE3YyJbTaThl OCBOEHHUSI TpPEeAMETa «XHUMHS» OTPaXKaroT
c(hOpMUPOBAHHOCTh OIBITA TO3HABATEIILHON U TPAKTUYECKOW JESITCIHbHOCTH
0Oy4aromuXcs Mo peaju3aluy TPUHITHIX B 00IECTBE LIEHHOCTEN, B TOM YHCIIE
B YaCTH:

1) rpa:xaaHCKOTr0 BOCIIMTAHMS .

OCO3HAHMS  OOy4YaIOIIMMHCS  CBOMX  KOHCTUTYIIMOHHBIX TpaB U
00s13aHHOCTEM, YBAXKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMAax M MpaBUIaX MEXIMYHOCTHBIX
OTHOIIIEHUH B KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOW [EATENIbHOCTA MpPHU CO3J1aHUU
y4eOHBIX MTPOEKTOB, PEIICHNN YUeOHBIX U MMO3HABATEIbHBIX 33/1a4, BHITTOJIHEHUN
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHUMATh MOTHBBI, HaMEPEHUS, JOTUKY U
apryMeHTBI IPYTUX MPU aHAIHU3E PA3THUUYHBIX BUJIOB YU€OHOH €SI TEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCIIMTAHMS .

LEHHOCTHOTO OTHOWICHUS K MCTOPUYECKOMY U HAy4YHOMY HACIIEIUIO
OTE€UYECTBEHHON XMMUM;

YBaXXEHHUS K MPOIECCY TBOPUECTBA B O0JACTU TEOPUM M MPAKTUYECKOTO
MIPUMEHEHUS] XUMUHU, OCO3HAHUS TOTO, YTO JOCTUKEHUS HAYKU €CTh PE3yJbTat
JUIUTENbHBIX HAOMIOJEHUM, KpPOIMOTIUBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB,
MIOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTUKOB,;

UHTEpECa M TO03HABATEJIbHBIX MOTHBOB B MOJIYYEHHUH U MOCIEAYIOIIEM
aHanuze  uHGOpMAUMU O  TEPEAOBBIX  JOCTHXKEHHUSIX  COBPEMEHHOM
OTECUYSCTBEHHON XMMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

HPABCTBEHHOT'O CO3HAHMSI, STUUECKOTO MOBEICHUS;

CIIOCOOHOCTH  OIICHWBATh CHUTYallUd, CBSI3aHHBIE C XUMUYECKUMU
SBJICHUSIMU, U IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-
HPaBCTBEHHbIE HOPMBbI U LIECHHOCTH;



TOTOBHOCTH OLIEHHMBATh CBOE MOBEJEHUE U MOCTYNKUA CBOMX TOBAapHIIEH C
MO3ULUNA HPABCTBEHHBIX M NPABOBBIX HOPM U OCO3HAHHME MOCIEICTBUH 3TUX
MOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbi:

NOHMMAaHHUS IIEHHOCTEeH 3J0poBoro M 0Oe3omacHoro olpasa KU3HH,
HEO0OXOIMMOCTH OTBETCTBEHHOI'O OTHOIIEHUS! K COOCTBEHHOMY (PU3HYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOmroieHus1 mpaBui O€30MacHOro OOpalleHUs C BELIECTBaMHU B OBITY,
IIOBCEHEBHOM KU3HU U B TPYIOBOU JEATEIBHOCTH;

NOHMMAaHUS UEHHOCTH TMpPaBWUI HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO
0e30MacHOr0 TMOBEACHUS B CUTYalUSX, YIPOXAIOUIUMX 3J0POBBI0 M KU3HU
JIIOACH;

OCO3HAHMSI  TOCIEACTBUA UM  HEOPHUATHS  BpPEAHBIX  MPUBBIYEK
(ynoTpeOieHus alnKoroisi, HAPKOTUKOB, KYpeHUs);

5) Tpya0BOrO BOCIMTAHMS:

KOMMYHUKAaTUBHOW KOMIETEHTHOCTHM B  Y4eOHO-HCCIEA0BATENbCKOM
JEeSTENbHOCTH, OOLIECTBEHHO TIOJIE3HOM, TBOPYECKOM M JPYTUX BUIAX
NEeSITEbHOCTH;

YCTAHOBKM Ha aKTUBHOE YYacTHE B pEHICHUH MPaKTUYECKUX 3aaad
COLIMAJILHOM HANPaBIEHHOCTH (B paMKax CBOETO Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY HM3yUYeHHIO Mpodeccuil pa3iuyHoro poza, B
TOM YHMCJIE HA OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN IO XUMUU;

yBOXEHUS K TpYyHdy, JIOAIM TpyJda U  pe3yjbTaTaM TpyAOBOU
NEeSATENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BbIOOpY WHIUBUIYaJbHOW TPAEKTOPUHU
oOpa3oBaHus, Oyayuieil npodeccun U pealn3aluyd COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XUMHH, UHTEPECOB
U TOTpeOHOCTEeN 00IIEeCTBa;

6) 3K0JI0rNYeCKOro BOCIIUTAHMS

HKOJIOTUYECKH 11€JI€CO00Pa3HOTr0 OTHOIICHUS K MPUPOAE, KaK UCTOUHUKY
CYILLECTBOBAHHUS KU3HU HA 3eMIIE;

HNOHUMAaHUS TJI00AJTBHOIO XapaKTepa SKOJIOIMUYECKUX MpoOJieM, BIUSHUS
HKOHOMMYECKUX MPOILIECCOB HA COCTOSIHUE IPUPOJTHON U COLIMAIIBHOM CPEJIbI;

OCO3HAaHUSI HEOOXOJAMMOCTH HCIIOJIb30BAHUS JOCTHKEHUM XUMHUHU IS
pELIEHNS BOIIPOCOB PallHOHAIBHOTO PUPOI0N0JIb30BaAHMS;

AKTUBHOI'O HENPHUATUA JCUCTBUW, MPUHOCAIIMX Bpel OKPYKAIOIIEH
IPUPOJIHOM Cpelie, YMEHUS MPOTHO3UPOBATh HEOIArONPUATHBIE KOJIOTMUYECKHE
MOCJIECTBUS NPEANPUHUMAEMBIX JEMUCTBUI U IPEIOTBPAILATH HX;

HaJIM4YUS  Pa3BUTOrO  SKOJOTMYECKOTO  MBINUICHMS, 3KOJIOIMYECKOU
KyJbTYpBl, OIbITA AESATEIBHOCTU SKOJIOTMYECKON HANpPABICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSI UMHU B MIO3HABATEIBHOM, KOMMYHUKAaTUBHOW U COLUAIIBHOM
IIPAKTUKE, CHOCOOHOCTM M YMEHHUS AaKTUBHO MPOTHUBOCTOATH HIECOJOTHH
xemo(doouwu;

7) UEHHOCTH HAYYHOI'0 MO3HAHHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOIIECTBEHHON IPAKTUKH;

NOHMMAaHMUS CNeUU(PUKA XMMHM KaK HayKd, OCO3HaHUs €€ poiau B
(GopMUpPOBAaHUYU PALMOHATIBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH 1IETOCTHOTO
MIPEICTABIICHUS 00 OKPYXAIOIEM MHUPE KaK O €IMHCTBE MPUPOJIbI U YEIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MPOOJEM COXpPaHEHUs
IIPUPOAHOTO PABHOBECHS;



yOeXKIEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JUIsl COBPEMEHHOMU
UMBWIN3ALMUU: B €€ TYMAHUCTHUYECKOM HANPABIECHHOCTH W BAXXHOW pOJIA B
CO3JJaHUM HOBOM 0a3bl MaTepuadbHOM KYJIbTYPhI, PEIICHUH TJI00aTBHBIX
po0JieM YCTOWYMBOTO Pa3BUTHUSI YEIOBEUECTBA — CHIPHEBOM, IHEPTreTUUECKOM,
MUIIEBOM W DKOJOTMYECKONW O€30MacHOCTH, B Pa3BUTUU  MEIUIIMHBI,
o0ecrieYeHU YCIOBUM YCIECIIHOTO TPY/Ia U SKOJOTHUYECKU KOM(OPTHOM KU3HU
Ka)kJI0TO YWiICHA OOIIECTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: ITOHUMAHUS CYLIIHOCTH METOJO0B
MO3HAHUS, HCMOJB3YEeMBIX B  €CTECTBEHHBIX  HayKaX, CIOCOOHOCTHU
WCIIOJB30BaTh TOJIydyaeMble 3HAHUS JUIS aHajdu3a W OOBSCHEHUS SIBICHUIM
OKPYKAIOIIEr0 MHpPA U MPOUCXOAAIINX B HEM HU3MEHECHUW, YMEHUS JI€NaTh
00OCHOBaHHBIC 3aKJIFOYEHUS HA OCHOBE HAy4YHBIX (DAaKTOB W HMMEIOIIUXCS
JIAHHBIX C LEJIbIO TTOTYYEHHS IOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIIOIB30BaTh XUMHUYECKUE 3HAHUS JUIS
pelieHus npooyieM B peaibHbIX )KU3HEHHBIX CUTYAITUsX;

MHTEPECA K MO3HAHUIO U UCCIIEAOBATEIBCKON AEATEIBHOCTH;

TOTOBHOCTH W CIOCOOHOCTM K HENPEPhIBHOMY OOpa3OBaHUIO U
caM0oOOpa30BaHUI0, K AKTUBHOMY IIOJYYCHHUIO HOBBIX 3HAHHWM 10 XHUMHUU B
COOTBETCTBUH C KM3HCHHBIMU MOTPEOHOCTSIAMU;

UHTEpeca K  OCOOGHHOCTSIM  TpyJa B  pasnuuyHbIX  cdepax
npodeccroHaIbHON JAeATeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpenMeTHbie pe3ysIbTaThl OCBOEHHUS yUE€OHOT'0 TMpeameTa «XHMUS)
Ha YPOBHE CpeJIHEero 0011ero o0pa3oBaHus BKIIOYAIOT:

3HAYMMBbIE 71 (POPMHPOBAHHS  MHUPOBO33PEHUA  OOyYAIOIIUXCS
MEKIUCIUTTMHAPHBIC (MEXTpeIMETHBIC) oO1eHayYHbIe TTOHSTHS,
OTpaXKarIue IeJOCTHOCTh HAyYHOW KApTUHBI MHUpPa U CHEHU(PUKY METOJIOB
MO3HAHMS, WCIOJBb3YeMbIX B €CTECTBEHHBIX Haykax (Marepus, BeIeCTBO,
SHEPrus, SIBJICHUE, MPOIeCC, CUCTEMa, HAy4YHBIM (akT, IPUHIUII, TUIIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCJIeAOBaHWE, HAOJIOACHUE, H3MEpPCHHE,
AKCIIEPUMEHT U JIPyTHE);

YHUBEpPCaIbHbIC yaeOHbIC JICNCTBUS (mo3HaBaTeNbHBIC,
KOMMYHHMKAaTUBHBIC,  PETyJATHBHBIC), oOecreunBamonme GopMUpPOBAHUE
(G YHKIIMOHAIPHOM TPaMOTHOCTH Y COITMAILHON KOMIIECTEHIIUH 00YyYarOIINXC;

CITIOCOOHOCTH oOyyJarommuxcs HCITOJIb30BaTh OCBOCHHBIC
MEXJIUCIUIUIMHAPHBIE, MHMPOBO33PEHUYECKHUE 3HAHUS W  YHHUBEPCAJbHBIC
y4eOHbIe IeWCTBUS B TO3HABATEIHLHOM M COIMATILHOM MpPaKTHUKE.

MeTtanpeaMeTHbIe pe3yJbTaThl OTPa’kalOT OBIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMM  IT03HABATCIbHBIMH, KOMMYHUKATHBHBIMH ¥  PETYJISTHBHBIMH
JICUCTBUSIMU.

OBjajleHe  YHMBEPCAJIBHBIMH  Y4eOHBIMH  NO3HABATEJbHBIMHU
NEeHCTBUSAMM:

1) 6a3oBbIe JJOrHYECKHE IEUCTBHUSA:

CaMOCTOSITEILHO  (OPMYJTHUPOBATh W aKTYaJU3HPOBATh  MpoOIeMYy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeAesaTh LEIH JEITEIbHOCTH, 3aJaBas IMapaMmMeTpbl M KPUTEPUU HX
JTOCTHIKEHHSI, COOTHOCUTb PE3YJbTaThl JIEATEIBHOCTH C TIOCTaBJICHHBIMHU
LIEIISIMU;



HCIIOJIb30BaTh P OCBOCHUU 3HAHUIN MPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICJISITh XapaKTEepPHbIC MPU3HAKU MOHITUM U yCTaHABIMBATh UX B3aUMOCBSI3b,
WCIIOIb30BaTh COOTBETCTBYIONINE MOHSATHUS 1JI1 OOBICHEHUS OTACIbHBIX (PAKTOB
U SIBJICHUM,

BLIOMpATh OCHOBAaHMS U KPUTEPUU IS KiIacCU(PUKAIMKA BEUIECTB U
XUMHUYECKUX PEAKIUM;

yCTaHABIIMBATh TPUYMHHO-CJIEJCTBEHHBIC CBSI3U MEXKAY M3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE paCCYX JeHUS (MHIYKTUBHBIE, JCAYKTHUBHBIE, IIO
AQHAJIOTUH), BBISIBJISITh 3aKOHOMEPHOCTH U MPOTHUBOPEUUS B pacCMaTPUBAEMBIX
SBJICHUSAX, (DOPMYJIHUPOBATH BHIBOJIBI U 3AKITIOUCHHUSI;

OPUMEHATh B  TpollecCe€ TO3HAHMS, HUCIOJb3yeMble B  XHUMHH
CUMBOJIMYECKHE  (3HAKOBBIE)  MOJEIH, NPeoOpa3oBbIBATH  MOJICIIbHBIC
NpeACTaBICHUS — XUMHUYECKHM 3HaK (CUMBOJ) DJJEMEHTa, XUMUUYECKas
dopmyna, ypaBHEHHE XUMHYECKOHW peaKIUU — TMPU PEIICHUH YUEOHBIX
MO3HABATEILHBIX M TMPAKTHYECKUX 3aj7ad, MPUMEHSTh HAa3BAaHHBIC MOJICIIbHbBIC
IPEJACTaBICHUS ISl BBISBJICHUSI XapaKTEPHBIX MPU3HAKOB M3Y4aeMbIX BEIIECTB
U XUMUYECKUX PEaKITUH.

2) 0a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIAJIETh OCHOBAMU METOJIOB HAYYHOTO MO3HAHMS BEIIECTB U XUMUUYECKUX
PEeaKLnii;

dbopmynupoBaTh 1€KW M 3a7a4d  KWCCJICJOBAaHUS, HCIOJIb30BATh
MOCTABJICHHBIE M CaMOCTOSATEIHHO CHOPMYIMPOBAHHBIE BOMPOCHI B KAaYECTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI MO MPOBEPKE
PaBUJIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

BJIAJETh HABBIKAMH CAaMOCTOSITEBHOTO IUIAHUPOBAHUS U IPOBEICHUS
YUYEHUYECKUX HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh yMEHHUs HaOI0AaTh 3a
XOJIOM Tpollecca, CaMOCTOATENIbHO IPOTHO3MPOBATH €ro  pe3yJbTar,
dopMynupoBaTh O00OOIIEHUS U BBIBOJBI OTHOCUTENIBHO JIOCTOBEPHOCTHU
PE3YNIBTATOB UCCIEAOBAHMS, COCTABIATH OOOCHOBAHHBIA OTUET O MPOJIETaHHOM
pabore;

npuoOpeTaTh ONBIT YYCHUYECKOW MCCICAOBATEIBLCKOM M IPOCKTHOM
JESTENBHOCTH, TPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOATEIHLHOMY
NOMCKY METOJOB PEUICHUS MPAKTUYECKUX 3a7ady, NPUMEHEHUIO Pa3IuYHBIX
METOA0B MO3HAHUS.

3) paboTa ¢ nnpopMmaumeii:

OpUEHTUPOBATHCS B PA3IMYHBIX HUCTOYHHMKAX WHOOpManuu (Hay4dHO-
MOMyJsipHasl JIUTepaTypa XUMHYECKOTO COJACpKaHWs, CIPaBOYHBIC MMOCOOWS,
pecypcel aTepHETa), aHanmu3upoBaTh HHPOPMAIIUIO PA3THYHBIX BUIO0B U (popm
MIpeACTaBICHUSA, KPUTHUYECKHU OIICHUBATh eé JOCTOBEPHOCTD u
HEMPOTUBOPEUUBOCTE;

dbopMyIHpOBaTH 3aMPOCHI M IPUMEHSTh PA3JIMYHBIE METOIBI IPH TIOUCKE U
orOope wHpOpMANUKA, HEOOXOAMMOW I BBIMONHEHHS YyYEeOHBIX 3aaad
OIPEAEIEHHOTO THUIIA;

pHOOPETaTh OMBIT MCIOIB30BaHMS WH(DPOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJIOTUH U Pa3IMYHBIX IOUCKOBBIX CUCTEM,;

CaMOCTOATETILHO  BBIOMPATh ONTUMAIBHYIO (OpPMY TIPEICTaBICHUS
uHpopmarmu (cxeMbl, rpaduKH, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U APYTHE);

WCIIOJB30BaTh HAy4YHBIA $I3BIK B KauyecTBE CpeJACTBa Mpu padbore C
XUMUYECKOW HWH(OpMaLMEel: NPUMEHATh MEXIpeaAMeTHbIe ((dunueckue u



MaTreMaTu4eckue) 3HAaKM U CHUMBOJIbI,  (opmyisl,  aOOpeBUaATypHlI,
HOMEHKJIATYpYy;

UCIIOJB30BaTh M IPEOOPa30BBIBATH 3HAKOBO-CHUMBOJIMYECKHE CpPEICTBA
HaIJIAIHOCTH.

OBiageHue yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€iCTBUSIMH

3aJaBaTh BOIIPOCHI IO CYLIECTBY OOCYKIaeMOl T€Mbl B XOJ€ AMaIora
W/WIM JUCKYCCUH, BBICKa3bIBaTh HAEH, (HOPMYIUPOBATH CBOM MPEIJIOKECHHS
OTHOCHUTEJBHO BBITIOJIHEHUSI PEIOKEHHOM 3a]a4H;

BBICTYIIATh C MPE3EHTAlUEN Pe3yIbTaTOB MO3HABATEILHONU JNEATEIbHOCTH,
MOJIYYEHHBIX CaMOCTOSATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMH MpU
BBIMIOJTHEHUM  XMMHUYECKOTO 3KCHEPUMEHTa, MpakTUYecKod paboThl 1O
UCCIICZIOBAHUIO CBOMCTB M3Y4aE€MbIX BELIECTB, pealu3aliy yueOHOro MpoeKTa 1
(GopMynHpOBaTH BBIBO/BI MO pe3yjIbTaTaM MPOBEAEHHBIX UCCIEIOBAHUN MyTEM
COTJIaCOBAHMS TO3UIMH B X0J1€ 00CYXJIE€HUSI 1 OOMEHA MHEHUSIMU.

OBiajeHNe YHHBEPCATBHBIMHU PeryJasTHBHBIMH AeHCTBUAMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYLIECTBIISITH CBOIO IO3HABATEIBHYIO
JESITeIbHOCTh, ONpeneisis €€ Leau W 3aJauyd, KOHTPOJIUpPOBaTh U MO Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh IMpEAJIaraeMblii alrOpUTM JACHCTBUI Npu
BBIMIOJTHEHUM Y4YEOHBIX U HCCIEAOBATENbCKUX 3a7ad, BbIOMpaTh Hauboliee
¢ exTuBHBIN cnocod MX pelleHdus ¢ Y4E€TOM TOJYYEeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKHUX PEAKIUSAX;

OCYILECTBJISITh ~ CAMOKOHTPOJIb CBOEH  JIEATENBHOCTM HAa  OCHOBE
caMOaHajIu3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBTATbBI

10 KITACC

IIpenmeTHbIe pe3yabTaThl OCBOCHUA Kypca «OpraHudeckass XuUMUSI»
OTpaXKaroT:

cq)opMI/IpOBaHHOCTL NPCICTaBICHUH O XHUMHMYECKOH COCTaBIISIONICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpA, POJIM XMMHUW B TO3HAHWUU SIBJICHUU
Opupoabl, B (OPMHUPOBAHWUU MBIIUICHUS U KYJIbTYpbl JIMYHOCTH, €&
(G YHKIIMOHAIPHOW TPAaMOTHOCTH, HEOOXOJMUMOM ISl PEIICHUS MPaAKTHYCCKUX
3a1a4 ¥ JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 3I0pPOBBIO H
MPUPOJTHOM CpeIE;

BJIAJICHUE CHUCTEMOW XMMHYECKHUX 3HAHWUM, KOTOpas  BKIIIOYAET:
OCHOBOIIOJIAralOIINE TOHATHS (XUMHUYECKHM 3JIEMEHT, aToM, 3JEKTPOHHAas
o0oyoYKka aTomMa, MOJIEKYJa, BaJICHTHOCTb, JJIEKTPOOTPUIIATEIHLHOCTD,
XUMHYECKasi CBA3b, CTPYKTypHass ¢opmyna (pa3BEpHYTas M COKpariéHHas),
MOJb, MOJISIpHasT Macca, MOJSAPHBIA OOBEM,  YIVIEPOIHBIM  CKEJIET,
byHKIIMOHANIBHAST TPYMINA, paauKall, U30MEpPHUs, H30MEPHI, TOMOJIOTHICCKUI
psAl, TOMOJIOTH, YIJIEBOAOPOABI, KHCJIOPOI M a30TCOAEPKAIIME COEAUHECHUS,
MOHOMEP, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEANHEHUS);
TEOPHUH U 3aKOHBI (TEOPHUsl CTPOCHHS Opranndeckux Bemiects A. M. byTieposa,
3aKOH COXpPAHEHHSI MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK
XUMHHM; MHUPOBO33PCHUECKHE 3HAHMS, JIEKAIIME B OCHOBE ITOHWMAaHUs
MPUYUHHOCTH W CUCTEMHOCTH XHMHYECKUX SBICHUH, (DakToIornyeckue
CBEJICHMSI O CBOMCTBax, COCTaBE, MOJyYEeHUU U OE30MAaCHOM HCIOJb30BAHUU



BOKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY U MPAKTHUUYECKOW JeATeIbHOCTH
YEJIOBEKa;

c(hOpMUPOBAHHOCTh YMEHHU BBISBIATH XapaKTEpPHbIE MPU3HAKU MOHATHH,
YCTaHABIIUBaTh WX B3aMMOCBS3b, HUCIIOJI30BATh COOTBETCTBYIOUIME MOHSITHUS
MIPU OMIMCAHUU COCTaBa, CTPOSHUSI U MIPEBPAICHUN OpraHUUYEeCKUX COCTMHCHUN;

c(hOpMUPOBAHHOCTh YMEHHUH HCIOJIH30BaTh XUMUUYECKYI0 CUMBOJIUKY JJIS
COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOMN)
dbopMyn OpraHMYEeCKMX BEIIECTB W YPaBHEHUM XHUMHUYECKUX pEaKIui,
M3TOTaBIUBATh MOJIENIM MOJIEKYJl OPraHUYECKUX BEIIECTB IS WUTFOCTPAIUU UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHHI yCTaHABIUBATH MPUHAJIC)KHOCTh U3YUEHHBIX
OpraHWYeCKUX BEIIECTB IO HMX COCTAaBY MU CTPOCHUIO K OMNPEACIEHHOMY
KJIacCy/Tpynme coeAuHeHud (yrieBoJOPObl, KHUCJIOPOA M a30TCOAECpPIKAIINE
COCIMHEHUS, BBICOKOMOJIEKYJSIPHBIE COCIUHEHMS), /1aBaTh MM Ha3BaHUS 10
cuctematuueckoit Homenknarype (IUPAC), a takke npuBOIUTh TpUBUAIbHBIC
HA3BaHUS OTJEIbHBIX OPraHUYECKUX BEIIECTB (ITUJICH, MPOMUJIEH, alleTUJICH,
ATUJICHTJIUKOJIb, TIIULEPUH, (eHOo, (opMaIbIACT I, alleTalbACTHI, MypaBbUHAS
KHUCIIOTA, YKCYCHas KHCIIOTAa, OJIEMHOBAas KHUCJIOTa, CTEapUHOBAs KHUCJIOTA,
TII0K03a, GPYKTO3a, KpaxMall, eJUTH0103a, TIIHIIH);

c(hOpMUPOBAHHOCTh YMEHHUSI OMNPEISsATh BHUAbl XUMHUYECKOW CBSI3U B
OpraHUYEeCKUX COCIMHECHUIX (OJMHAPHBIE U KPATHHIC);

c(hOpMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJIOKEHUS TEOPUU CTPOCHHUSI
oprannueckux BemiecTB A. M. BytinepoBa s OOBSACHEHUS 3aBUCUMOCTHU
CBOWCTB BEIIECTB OT HX COCTaBa W CTPOECHHUS; 3aKOH COXPAHECHHUS MacCChl
BEIIIECTB;

chOpMUPOBAaHHOCTh YMEHHUW XapaKTepU30BaTh COCTaB, CTPOCHHE,
bu3uYecKue U XMMUYECKHE CBOMCTBA THUIIMYHBIX IMPECTABUTENCH pa3IMUHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 3TaH, TUJIEH, MPOMUJICH, AllCTUJIEH,
Oyranuen-1,3, metunoyranuen-1,3, 6€H3071, METaHOJ, TAHOJ, ATUICHTJIUKOJIb,
TIIMIEPHH, (GEHOI, arleTalbJIeTH I, MypaBbUHAS U YKCYCHAs KUCJIOTHI, TJIIOKO3a,
Kpaxmayi,  I1eJUII0JIO3a,  aMUHOYKCYCHasi  KHCJIOTa),  WJUIIOCTPUPOBATH
FEHETUYECKYI0 CBA3b MEXJAY HHUMH YPaBHEHMSIMH  COOTBETCTBYIOIIMX
XUMHUYECKUX PEaKIUi ¢ UCIIOIB30BaHUEM CTPYKTYPHBIX (hopMyT;

c(hopMHUPOBAaHHOCTH YMEHUS XapaKkTepu30BaTh HMCTOYHUKHU
YIIE€BOJIOPOTHOTO CHIPhs (He(pTh, TPHPOJIHBIA Ta3, yroiab), CIHOCOOBI WX
nepepadboTKH ¥ MPAKTUYECKOE MPUMEHEHHUE TIPOYKTOB MepepadOoTKY;

c(hOpMHUPOBAHHOCTh YMEHHHA MPOBOJUTH BBIYUCICHHS MO XHUMHYECKUM
ypaBHEHUSM (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIECTBA WIIA TPOIYKTa
peakiuu MO U3BECTHBIM Macce, O0BEMY, KOJIWYECTBY OJHOTO U3 HMCXOJHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN );

c(hOpMHUPOBAHHOCTh YMEHWUM BIIAJIETh CHCTEMOW 3HAHWUKW 00 OCHOBHBIX
METOJaX HAay4HOTrO MO3HAHUs, UCIOJIb3YEMbIX B XUMHUU MPU U3YYECHUU BEIIECTB
U XUMUYECKUX  SIBIEHUWA  (HaOJIOJIeHWE, U3MEPEHHE, IKCIECPUMEHT,
MOJICIMPOBAHUE), HCIOJIB30BaTh CUCTEMHbIE XUMHYECKHE 3HAHUS A
MPUHATUS PEUICHUH B KOHKPETHBIX JKU3HEHHBIX CHUTYallMSIX, CBSI3aHHBIX C
BEILIECTBAMU U UX TPUMEHEHHUEM;

chOpMHPOBAHHOCTh ~ YMEHHW  COOJIOAaTh  TPaBWIa  TOJIB30BAHUS
XUMHYECKOW TOCYIONW W JabopaTOpHBIM O0OpyIOBaHMEM, a TakKe IMpaBuia
oOpallleHHsI C BEIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJIHEHUIO
1a00paTOPHBIX XUMUUYECKHUX OIBITOB;



c(OPMHUPOBAHHOCTh YMEHUM IUIAHUPOBATh U BBINOJHIATh XUMHUYECKUN
AKCIEPUMEHT (MpEeBpaIlEHUsT OPraHWYeCKUX BELIECTB MpPU HarpeBaHMH,
MOJIy4YeHHE HTWIEHA M HW3YYEHUE €ro CBOMCTB, Kauye€CTBEHHBIE pEaKINU
OpraHMYeCKUX BEIIECTB, JEHaTypauus OENKOB MpU HArpeBaHHH, LIBETHbHIE
peakuuu OETKOB) B COOTBETCTBUU C NPaBHJIAMHU TEXHUKH O€30MACHOCTU IPHU
oOpalieH’ C BELECTBAMU M JIA0OPATOPHBIM OOOPYIOBAHMEM, MPEICTABIATH
pe3ysbTaThl XMMHUYECKOIO JKCIEpUMEHTa B (opme 3amucu ypaBHEHHUI
COOTBETCTBYIOIIMX peakuuid U (OPMYIUPOBATH BBIBOJBI HAa OCHOBE ATHX
pE3yJIbTATOB;

c(OpPMHUPOBAHHOCTh YMEHHMM KPUTUYECKH AHAIM3UPOBATH XUMHUYECKYIO
UH(pOpPMAIIMIO, TIOJYyYaeMyl0 M3 Pa3HbIX HCTOYHUKOB (CpeACTBa MacCOBOMU
uHpopmanuu, IHTepHeT u Apyrux);

chOpMUPOBAHHOCTh ~ yMEHUM  COONIOJATh  TpaBUja  DKOJOTHUYECKH
11eJIeCO00pa3HOro TMOBEIECHUS B OBITY M TPYAOBOW JEATEIBHOCTH B UENAX
COXPAaHEHMSI CBOETO 370POBbSl U OKPYXKAIOIIEH MPUPOAHON Cpelbl, 0CO3HABATH
OMACHOCTh BO3ACHCTBUSI Ha YKUBBIE OPTaHU3MbI ONPEACIIEHHBIX OPraHUYECKUX
BEIIECTB, MOHUMas cMbIca nokazarens [1JIK, moscHsATs Ha mpuMepax crnocoObl
YMEHBIICHUS] M TPEJOTBPAILEHUS WX BPEAHOrO BO3JCHCTBHUS Ha OpraHU3M
YeJI0BEKa;

JUTsl OOYYaIOIIKUXCSl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 37I0POBBSI: YMEHHUE
NPUMEHSITh 3HaHHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaxX MO3HAHUS BELIECTB U
XUMHUYECKUX SBICHUI;

JUISL CHENbIX W CHA0OBHASIIUX OOYYalOlUXCs: YMEHHUE HCIOIb30BaTh
penbeHO-TOUCUHYI0 cHucTeMy oOo3HaueHuit JI. bpaitng 1gias  3anucu
XUMUYECKUX (POpMyII.



TEMATHUYECKOE IINTAHUPOBAHHUE
10 KVIACC

HaumeHnoBanue KosmmmuecTBo yacos
Ne DJIeKTpOHHbIe (L (PPOBbHIE)

pa3/iesioB U TeM KoHTpoJbHbIE IIpakTH4eckue
n/m Bcero o0pa3oBaTe/ibHbIE peCypChl
NporpaMmsblI padoThI padoThI

Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKON XMMHUH

[Ipenmer
OPraHNu4ecKou
xumun. Teopus
1.1 CTPOEHUS 3
OpraHUYECKUX
coequHeHu A. M.
Bbyrneposa

Hroro mo pazgeny 3

Pasznes 2. YrieBoaopoanbl

[IpenenvHbie
2.1 YTJIEBOIOPOIBI — 2
aJIKaHbI

Henpenenbusie
YIJI€BOJIOPOIbL:
2.2 aJIKEHBI, 6 1
aJIKaJINCHBI,
AJIKUHEBI

2.3 ApomMarnyeckue 2




YIJ€BOI0PObI

[Ipuponusie
HMCTOYHUKHU

24 3 1
YTJI€BOA0POJIOB U

uX nepepadoTka

Hroro mo pazueny 13

Pa3znen 3. Kuciopoacoaep:xaiue opranu4eckue coeuHeHHsI

3.1 Cruptel. deHon 3
AJberuanl.

3.9 Kapb6oHnoBsie -
KHCIIOTHI.

CrnosxHbie 3(UpPBI

3.3 VYrneBoasl 3 1
Hroro no pazneny 13
Pasznen 4. A3oTconeprkaiye opraHnyeckue coeIuHeHus
AMUHEL
4.1 AMWHOKHCIIOTEL. 3
benku
Utoro no pazneny 3

Paszgea S. BoicokoMoJieKyJIsIpHbIe COCAUHECHUS

ITnmactmacchl.
5.1 2
Kayuyku. Bonokna

Hroro no pazneny 2




OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

34




IHOYPOYHOE IIVTAHUPOBAHHUE
10 KVIACC

Jlara usydyenus

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne undposbie
Tema ypoka Kontpoas | IIpakTuyec | mian dakr
n/n o0pa3oBaTe/bHbIE
Bcero | HbIe KHe
pecypchl
padoThI padoThI
[IpeameT opraHn4eckoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U
bu6moreka [IOK
1 3HaueHue. Teopus CTpOEHUs 1 7.09
. https://myschool.edu.ru/
OpraHWYECKUX coeTnHEeHn A. M.
byrnepoBa, €€ 0CHOBHBIE MOJIOKEHUS
[IpencraBnenue o kiaccuduxanuu
OPraHUYECKHUX BELIECTB.
bu6mmoreka [IOK
2 Homenknarypa (cucreMaruueckasi) u 1 14.09
https://myschool.edu.ru/
TPUBHAJIbHBIC HA3BaHUSI OPraHUYECKUX
BEILIECTB
3 CraproBasi AMarHOCTHYECKAs 1 L 21.09 bubnuoreka [JOK
pabora ' https://myschool.edu.ru/
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 98.09 bubnunoreka [JOK
TOMOJIOTUYECKUH PsiJl ' https://myschool.edu.ru/
5 AJIKaHBI: COCTaB U CTPOCHHUE, 1 510 bubnunoreka [JOK
TOMOJIOTUYECKUH P ' https://myschool.edu.ru/
5 Mertan u 3TaH — npocTennme 1 12.10 bubnuoreka [IOK
MPEACTABUTEIN AIKAHOB ' 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/

OTUiEH U NPONWIEH — IIpOoCcTeiIne

bu6mmoreka [IOK

7 19.10
MPEJICTABUTENMN aJTKEHOB https://myschool.edu.ru/
Ipaxmuyeckas paboma Ne 1.
bubmmoreka [{OK
8 «llonyuenue smunena u uzyuenue e2o 26.10
. https://myschool.edu.ru/
ceoticmey
Anxanuensl. byraguen-1,3 u
9 MeTmnoyraauen-1,3. Tlomyyenne 9.11 bubmorexa HOK
It o i ' https://myschool.edu.ru/
CUHTETHUYECKOTO KaydyKa ¥ PEe3HHBI
AJNKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. 16.11 bubmuorexa [JOK
AneTunes — npocTenimmn ' https://myschool.edu.ru/
MIPEJICTAaBUTENb ATKHHOB
Brrunciienus no ypaBHEHHIO bubnuoreka [IOK
11 . 23.11
XUMHUUYECKOHN peaKiuu https://myschool.edu.ru/
ApeHbl: 0EH30J1 U TOJIYOJI. bubnuoreka [IOK
12 30.11
TOKCMYHOCTH apeHOB https://myschool.edu.ru/
I'enernyeckas CBsI3b YIIeBOJAOPOIOB,
13 IPUHAIEKAIINX K Z;J'II/I‘IHBINII) 7.12 Eubmorexa HOK
P P ' https://myschool.edu.ru/
KJlaccam
[IpupoaHble HCTOYHUKU
14 YIJI€BOJIOPOJOB: IPUPOAHBIN I'a3 U 14.12 bubnunoreka [JOK
MOMYyTHBIE HE(TAHBIE r'a3bl, HEPYTh U ' https://myschool.edu.ru/
MIPOJIYKTHI €€ mepepadoTKu
[IpupoaHble HCTOYHUKU
PHPOA N bubmuoreka [JOK
15 YIJI€BOIOPOJOB: IPUPOAHBIN ra3 u 21.12

MOMyTHBIE HePTSIHbIC ra3bl, HEPTH 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/

MPOIYKTHI €€ nmepepaboTKu

16 KountpoJabsHnas paéora no pasaeiy 98.12 bubnuorexa [JOK
«¥YTJ1eBOA0pPOAbI» ' https://myschool.edu.ru/
17 [IpenenpHbIE OJTHOATOMHBIE CIIUPTHI: bubmmoreka [{OK
METaHOJ U 3TaHoJ1. BonopoaHas cBs3b https://myschool.edu.ru/
18 MHOroaTroMHbI€ CITUPTHI: bubnuoreka [JOK
STUJICHTJINKOJIb U TJINLEPUH https://myschool.edu.ru/
@eHOJI: CTPOEHUE MOJIEKYIIBI,
. bubnuorexa [JOK
19 ¢buznyeckue 1 XuMHUYeCKHe CBONCTBA,
https://myschool.edu.ru/
MIPUMEHEHHE
20 Anpaerunsl: GopMabaeTUI U bubmuorexa [JOK
aneTanbAerul. AETOH https://myschool.edu.ru/
OAHOOCHOBHBIE MpeeTbHbIE
21 KapOOHOBBIE KHCIIOTHI: MypaBbUHAs U Bubnmorexa [IOK
P $MYP https://myschool.edu.ru/
YKCYyCHas
Ipakmuueckas paboma Ne 2.
22 «Csoticmea pacmeopa yKcycHOU bubmmorexa [TOK
p pa yrey https://myschool.edu.ru/
KUCTIOMbLY
CreapuHOBast U OJIEMHOBAsI KUCJIOTHI,
bubmuoreka [JOK
23 KaK MPEJICTaBUTEIH BBICIIUX
https://myschool.edu.ru/
KapOOHOBBIX KUCIOT
24 MpbUta Kak COJIM BBICIIUX KapOOHOBBIX bubnunoreka [JOK
KHCJIOT, NX MOIOIIIEE JCHCTBIE https://myschool.edu.ru/
CrnoxHble 3(hUpbI KaK MPOU3BOIHBIE
$up P bubmuoreka [JOK
25 KapOOHOBBIX KUCIOT. I 'napoaun3

CJIO>KHBIX 3(h)UpPOB

https://myschool.edu.ru/
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Kupsr: runponns, IpuMeHeHue,

bu6mmoreka [IOK

26
OHMOJIOTHYeCKast POJIb KUPOB 1 https://myschool.edu.ru/
VYrineBospl: cocTaB, KjIacCU(PUKALUS.
. bubnuorexa [JOK
27 Baxkneitmune npeacraBuTenu: 1
https://myschool.edu.ru/
TIIFOK03a, PPyKTO3a, caxapo3a
28 Kpaxman u nemironosa kak 1 bubnnorexa [JOK
MIPUPOIHBIE TIOJIUMEPBI https://myschool.edu.ru/
IIpoBepouHnas paboTa 1Mo pazaei
29 <<II<)I/ICJ'IE oncogfe Kane ’ g 1 bubmorexa LOK
p p https://myschool.edu.ru/
OpPraHHYECKUE COCTUHCHIS
bubnmunoreka IJOK
30 AMUHEBI: METHJIAaMUH U aHUJINH 1 nommorexa L
https://myschool.edu.ru/
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
OpraHUYECKUE COCTUHEHUS, UX
bu6mmoreka [IOK
31 onosornyeckoe 3HaueHue. Ilenrumsl. 1
https://myschool.edu.ru/
benku xak mpupoaHbIe
BBICOKOMOJICKYJISIPHBIC COCTUHEHUS
bu6mmoreka [IOK
32 HUTorosas KOHTPOJILHAS padoTa
P P 1 https://myschool.edu.ru/
33 OcCHOBHbIE IOHATHUSL XUMUHU 1 bubnunoreka [JOK
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN https://myschool.edu.ru/
OCHOBHBIE METOIBI CHHTE3A
. bubmuoreka [JOK
34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1
https://myschool.edu.ru/
[TnacTMacchl, Kaydyku, BOJOKHA
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI1S1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET






