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HOACHUTEJBHASA 3AIINCKA

[IporpammMa 1O XMMUM Ha YpPOBHE CpeAHEro o0Iliero o0pa3oBaHUs
paspaborana Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obpazoBanun B Poccuiickoit denepanun», TpeOOBaHUN K pe3yiabTaTaM OCBOCHUS
dbenepasibHON 00pa30BaTENBHON TPOTPAMMBI CPETHETO OOIIeTo 00pa3oBaHUS
(®OIT  COO), mnpencrabieHHbix B DeaepalbHOM  TOCYAapCTBEHHOM
oOpazoBatenbHoM crannapre COO, c¢ yuérom Kouuenmuu mnpenonaBaHus
y4ueOHOro mnpeamera «XUMHs» B 00pa3oBaTeNbHBIX opraHusauusx Poccuiickoin
denepanyy, peanu3yIOIIUX OCHOBHbIE 00pa3oBaTelbHbIE MPOTPamMMbl, U
OCHOBHBIX TOJOXKEeHUN «CTpaternn pa3BuTus BocnuTtaHuss B Poccuiickoit
denepanun Ha niepuoa 10 2025 roma» (Pacmopsokenue IlpaBurensctBa PO ot
29.05.2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MporpamMMbl MO XUMHUHU, K OIMPEAEIICHUIO
o011eil crpareruy 00y4eHusi, BOCIIUTAHUS U Pa3BUTHA 00yUYaOIIUXCs CPEeICTBAMU
yuebHoro npeamera «Xumus» aas 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBUIH
koHIentyanbubie nonoxkeHuss ®I'OC COO o B3auM00OOYCIOBIEHHOCTH LEJEH,
CoJIepXaHusl, PE3yJIbTaTOB OO0y4YeHHUs M TpeOOBaHUN K YPOBHIO MOATOTOBKU
BBIITYCKHUKOB.

XHUMUYECKOE o0Opa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMH
0011e00pa3oBaTeIbHON  OpTraHW3aIluy, SBISETCS HEOTHEMJIEMOM YacThl0 HX
oOpazoBaHHOCTH. OHO CIY)XHUT 3aBEpLIAIOIIMM JTAllOM peaM3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX I[IEHHOCTEH, MNPUCYIIMX
LEJIOCTHOM CHCTEME XUMHUYECKOro oO0pa3oBaHMs. OTH UEHHOCTH KacaroTcs
MO3HAHMS 3aKOHOB MPUPObI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYyIbTYPHI
Yell0BEeKa, a TakKKe DKOJOTUYECKM OOOCHOBAHHOTO OTHOUICHHS K CBOEMY
3I0pPOBBIO M TMpUPOAHON cpeae. Peamusyercs xumuueckoe oOpa3oBaHUE
oOyyJaronmxcsi Ha YpOBHE CpeHEero oOIIero oopa3oBaHUs CpPeACTBAMHU y4eOHOTO
npeaMeTa «XHUMHS», COJIEpPKAHUE M TMOCTPOEHHE KOTOPOTO OINpEIEiIeHbl B
mporpaMme MO0 XHMHH C YYETOM CHeIM(PUKA HAYKH XUMHH, €€ 3HAUCHUS B
NO3HAHUM TPUPOABl U B MaTEpUaIbHOW XU3HU OOLIECTBAa, a TaKXKe C YYETOM
o0lmuMX 1eyled W NPHUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE
CHUCTEMBI cpesHero odmero oopazoBanus B Poccuiickoii denepanuu.

XuMHS KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UrpaeT 0coOyko pojb B
COBPEMEHHOU LMBUJIM3AIMU, B CO3AaHUMA HOBOW 0a3bl MaTepUaIbHON KYJIbTYPHI.
Ona BHOCHUT CBOM BKJIaJl B ((OpPMHPOBAHUE PAILIMOHATLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHME€ IEJOCTHOTO MPEJICTABIICHUs 00 OKpY)KalolIeM MHUpPE KaK O €IUHCTBE
OpPUPOABLl M YeJOBEKa, KOTOpoe (OpMHUpPYETCS B XMMHUU Ha OCHOBE MOHUMAaHUSA
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOLIErO0 MHMPA, OCO3HAHUSA B3aMMOCBS3H MEXIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXHBIMU 00JACTAMU IPUMEHEHHUS.



TecHO B3aMMOAEUCTBYSl C APYTMMH €CTECTBEHHBIMU HayKaMH, XMMHUs CTaja
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJBTYpPbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOTO
TpyJa W SKM3HU KaxJI0ro wieHa oOmiectBa. CoBpeMeHHass XMMHS Kak Hayka
CO3MJaTeNIbHas, KaK HayKa BBICOKMX TEXHOJOTHMM HalpaBlieHAa Ha pEUIeHue
IJI00ANBHBIX MPOOJIEM YCTOMYMBOIO Ppa3BUTHS UYEJIOBEUECTBA — CBHIPHEBOIA,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTUYECKON O€30MaCHOCTH U OXPaHbI 3J0POBBA.

B cootBercTBUM ¢ OOMMMHM UEISIMH U NPUHLUNAMH CPEIHEro OOIIero
obOpasoBanus coaepxkanue npeamera «Xumus» (10-11 kmaccer, 6a30BbIl yPOBEHD
U3YyYEHHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcsi, HEOOXOIMMYI0 UM s  BBIPAOOTKH  MHPOBO33PEHUYECKHX
OpPUEHTUPOB, YCHEIIHOTO BKJIKOYEHHUS B JKU3Hb COLUYMa, IPOJOJIKEHUS
00pa3oBaHMsl B pa3IMYHbIX 00JIaCTAX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocTaBngmUMU  TpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannueckas xumusi» U «OOmas ¥ HeOpraHuveckass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCSI OCHOBBI 0a30BOI HayKH: CUCTEMA
3HAHUU MO0 HEOPTaHWYECKOM XUMHH (C BKIFOYEHHUEM 3HAHUHN W3 OOIIeH XUMHUH) U
oprannueckon xumuu. GopmMupoBaHNWE NAHHOW CHCTEMBbI 3HAHWM NPU U3YYEHUU
npeaMera 00ecrnevyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro0 MHOroooOpasus
BEILECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUI XUMUHU.

Crpyktypa coaepxkanus KypcoB — «Opranudeckas xumus» U «OOmas u
HEOpraHuYecKas XUMus» cPOpMHUpOBaHA B MPOrpaMMe IO XMMHUU HA OCHOBE
CUCTEMHOTO TMOJXO0Ja K U3Y4YeHHIO y4eOHOro wmaTepuana u oOyCIIOBJIECHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH HA  OMNPEIEIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XHMHHM BELIECTBA
paccMaTpUBAKOTCS HAa YPOBHE KJIACCUYECKOW TEOPUHM CTPOCHHSI OPTaHUYECKUX
COCMHEHUN, a TakKe Ha YPOBHE CTEPEOXMMHUUYECKUX U DJIEKTPOHHBIX
NpeCTaBlICHU O CTpoeHuH BemecTB. CBeeHHs 00 H3yyaeMbIX B Kypce
BEIIECTBAaX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOAOB JO CIOXKHBIX OMOJIOTHUECKU
aKTHUBHBIX COEOUHEHMI. B Kypce OpraHMyeckol XUMHH IOJYYarOT Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUsl MEepBOHAYAIbHBIC
MPEACTABICHUS] O XUMUYECKON CBS3M, KIACCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUSI, 0 XUMUUYECKOU PEAKLINH.

[Ton HOBBIM yriaoM 3peHUss B mpeameTe «XuMus» 0a30BOTO YPOBHS
paccMaTpuBaeTCsd M3yYCHHbIH HAa YPOBHE OCHOBHOTO 001Iero oOpa3oBaHUS
TEOPETUYECKU MaTtepuan MW (PaKTOJIOTMYECKHUE CBEIEHUSI O BElIecTBaX U
XUMHUYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOImas U HeopraHuuecKas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAO0JOTHUECKUX TO3HUIIMM,



riy0ke TOHSATh HUCTOPUYECKOE M3MEHEHHE (YHKIMH 53TOro 3akoHa — OT
000011aI01IIeH 10 OOBSICHAIOIIEH U TPOTHOZUPYIOIICH.

Enunas cucrema 3HaHUN O Ba)KHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAaX W TMPUMEHECHHH, a TAKKE€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH W
3aKOHOMEPHOCTSX TMpOTEeKaHus momosHseTcs B kypcax 10 m 11 xmaccos
AJIIEMEHTaMHU COJEP)KAHMs, HMEIOINIMMHU KYJIbTYPOJOTHUYECKUM U MPUKIATHON
XapakTep. OTU 3HAHUS CHOCOOCTBYIOT NOHUMAHUIO B3aUMOCBS3UM XHMHH C
JIPYTUMU HayKaMH, PAacKphIBAIOT €€ poJib B TMO3HABATEIILHOW WU MPAKTHYECKOU
NESATETLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIHMTAHUIO YBAXKCHHSI K MPOIIECCY
TBOpPYECTBA B 00JACTH TEOPUM W MPAKTHUUECKHUX MPUIOKECHUA XHUMHH, TOMOTAIOT
BBIITYCKHUKY OpPHUEHTUPOBATHCA B OOIIECTBEHHO M JMYHOCTHO 3HAYMMBIX
npo0semax, CBSI3aHHBIX C XMMHEHW, KPUTUYECKH OCMBICIMBATh MH(GOpPMALUIO U
OPUMEHATh €€ JUIA TIONOJIHEHUS 3HAHWHM, peNIeHUS WHTEIUICKTYalbHBIX U
HKCIIEPUMEHTALHBIX UCCIEA0BATENIbCKUX 3a/1a4. B 1iemom comepikanne y4eOHOTO
npeaMeTa  «XUMHUS» ~ JAaHHOTO  YPOBHS  M3Y4Y€HHMSl OpPUEHTHPOBAHO  Ha
dbopmupoBaHrue y OOy4YaIOMIMXCS MHPOBO33PEHUYECKOW OCHOBBI IS TMOHUMAaHUS
bunocodckux uaeH, TakMX Kak: MaTrepuaibHOE €IMHCTBO HEOPraHUYECKOTO M
OPTaHUYECKOTO MHUpPa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HX COCTAaBOM U
CTPOCHHUEM, I[I03HABAEMOCTh TPUPOJHBIX SIBJICHUN MYTEM OKCIEPUMEHTA U
peuieHus MPOTHUBOPEYMH MEXIy HOBBIMU (akTaMu M TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUHU B PEIICHUU IKOJIOTMYECKUX MPoOJeM, a
TakKe MpoOeM COepeKEHUsT YHEPTETUIECKUX PECYPCOB, ChIPhs, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAIIOB.

B mane pemenus 3amad  BOCTIMTAHWS, PAa3BUTHUS W COIMAIHM3AIUN
oOyyJaroumxcsi MpPUHAThIE MPOrpaMMOM MO XMMHHM MOAXOAbl K OMNpPEIeNICHUI0
colepXaHUsl M TOCTPOCHMSI TMpeaMeTa MpeaycMaTpuBaioT (GOpMHpPOBAHUE
YHUBEPCAIbHBIX yYE€OHBIX JEHCTBUN, HWMEIOMMX 0a30BOE 3HAYCHUE IS
pa3TUYHBIX BHJOB JESITCIBHOCTU: PEIICHUS MpoOJieM, TMOWCKAa, aHalu3a W
00paboTku uHpOpMaIK, HEOOXOIUMBIX ISl IPUOOPETEHUS OIbITA MPAKTUYECKON
U HCCIIEIOBATENbCKON JeATEeNbHOCTH, 3aHMMAIOIIEH Ba)KHOE MECTO B MO3HAHUU
XUMUH.

B mpaktuke mpenomaBaHWS XUMUM KakK Ha YPOBHE OCHOBHOTO OOIIEro
o0pa3oBaHms, TaK U HA YPOBHE CPEIHETO 0011Iero 00pa30BaHus, PU ONPEACICHUN
COJIepKATENIbHOW XapaKTEPUCTUKHU IIeJIed H3Y4YeHHUsi MpeJMeTa HalpaBlIeHUEM
NEPBOCTENEHHOM 3HAYMMOCTU TPAAMIIMOHHO MpHU3HAETCA (POpMUPOBAHHE OCHOB
XUMUYECKON HAYKH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHYECKOU
NEATETLHOCTH YeJIOBeKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOUM KyIbTyphl. C
METOAMYECKOW TOYKM 3PEHUS TAKOM NOAXOJ K ONPEACIICHUIO LIEJIeW W3y4eHUs
IpEeIMETA SIBJSIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHo JaHHOW TOYKe 3pEHUsl TJIaBHBIMU LEISIMU H3Y4Y€HHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) aBisrOTCS:

e (opmMupoBaHME CHCTEMBl XUMHUYECKMX 3HAHUWA KaK BaKHEUIIEH
COCTaBJISIIOLIEH €CTECTBEHHO-HAYYHOW KapTHUHBI MHUpA, B OCHOBE KOTOPOW
JeXaT KIIOYEBbIE MOHATHUS, (PYyHIAMEHTAJIbHBIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE M TMOHUMAHHUE CYIIHOCTH TOCTYITHBIX
0000111eHIIT MUPOBO33PEHUYECKOTO XapakTepa, 03HAKOMIICHHE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmMupoBaHue U pa3BUTHE MPEJICTABICHUN O HAYYHBIX METO/IaX MO3HAHMUS
BEIIECTB M XUMHUYECKUX pEaAKIMi, HEOOXOAMMBIX [JIsi NpPUOOpeTeHus
YMEHHM OpPUEHTUPOBATHCS B MHPE BEIIECTB M XUMHUYECKHX SIBJICHHIH,
UMEIOLINX MECTO B MPHUPOJIE, B MPAKTHUUECKOM U MOBCEAHEBHON KU3HHU;

e pa3BUTHE YMEHUI U CIIOCOOOB JAEATEIBHOCTH, CBSI3aHHBIX C HAOIIOACHUEM U
OOBACHEHHEM XHMMHYECKOTO JKCIIEPUMEHTa, COOJIIOJICHUEM TPaBUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny c atum, comepkarenbHast XapakTepUCTUKA LEed U 3a1a4 U3ydeHHs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU MPUOPUTETAMU B CUCTEME CpeaHero ooliero oopazoanusi. CerogHs B
NpernoJlaBaHu  XUMHUM B OOJIbIIEW  CTENMEeHW OTHAETCA  MPEeANOoYTEeHUE
NPAKTHUYECKOH KOMIIOHEHTE coJepKaHus OOydeHHUs, OPHUEHTUPOBAHHOM Ha
MOJITOTOBKY BBIMMYCKHHKA 00II€00pa30BaTENbHON OpraHU3alliy, BIAICIOIIETO HE
HAaO0OpOM 3HaHUH, a (YHKIUMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh CIIOCOOaMH U
YMEHUSIMH aKTUBHOTO TMOJIYYEHHUsS] 3HAHUN U NPUMEHEHUS MX B pealbHOU KU3HU
JUTSL peLIEHUs TPaAKTUYECKUX 3a]1ay.

B cBsa3u ¢ 3TUM Tnpu M3y4YeHHHM TMpeaMeTa «XUMHUS» JIOMUHHUpYIOLIee
3Ha4YeHHE MPUOOPETAIOT TaKKe LENU U 3a]]a4H, KaK:

ajanTamys 00y4aroluXcsl K YCIOBHUSAM JIMHAMUYHO Pa3BUBAIOILIETOCS MHUPA,
dbopMHpOBaHUE  MHTEIUIEKTyaJbHO  pPa3BUTOM  JIMYHOCTH,  TOTOBOM K
caMo00Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY MPUHATHIO TPAMOTHBIX
peleHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsX, CBA3AHHBIX C BEIIECTBAMH U UX
IPUMEHEHHUEM;

dbopmupoBaHre y OOyYarolUMXCSl  KJIIOYEBBIX HABBIKOB  (KIIIOUEBBIX
KOMIIETEHIIUI), HMMEIOIIMX YHUBEPCATLHOE 3HAYEHUE [JIs Pa3IMYHBIX BHJIOB
JeSITEIbHOCTH: pelleHusl mpoOjeM, MoKucKa, aHaln3a U 00paboTku MHpOpMaIuH,
HEOOXOJUMBIX I NPUOOPETEHHsI OMbITa JAEATeNbHOCTH, KOTOpas 3aHHMaeT
BXHOE MECTO B T[O3HAHUM XHMHH, a TaKXKe I OIEHKH C TMO3ULUN
HKOJIOTHYECKON O€30MacHOCTU XapaKTepa BIMSHUS BELIECTB M XHUMHUYECKHX
IPOLIECCOB HA OPTraHU3M YEeJIOBEKA U IPUPOAHYIO CPELY;



pPa3BUTHE [O3HABATENIbHBIX HMHTEPECOB, MHTEIIEKTYaJbHBIX M TBOPUYECKHUX
CIOCOOHOCTEN 00YYAIOIINXCSI: CIOCOOHOCTH CaMOCTOATEIBLHO MPUOOPETATH HOBBIE
3HAHUS [0 XMMUU B COOTBETCTBUU C KU3HEHHBIMU MMOTPEOHOCTSIMHU, UCTIOIB30BAThH
COBpeMEeHHbIC MH(GOPMAIIMOHHBIE TEXHOJOTUH /I TIONCKA U aHaJn3a y4eOHOU U
HAyYHO-TIOMYJISIPHOU MH(POPMAITUK XUMUIECKOTO COJICPKaAHUS;

dbopMHpOBaHUE U Pa3BUTHE Y 00YYaIOUIUXCS ACCOLMATUBHOTO U JIOTHYECKOTO
MBIILJICHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, AKKYPATHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJMMBI, B YAaCTHOCTH, TPU IUJIAHUPOBAHWH W TPOBEACHUH XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCIUTaHHE Yy OOydyarommxcs YOeKIEHHOCTH B T'yMaHHUCTUYECKOU
HAIPaBJICHHOCTH XMMHUH, €€ Ba)XXHOM pPOJM B PEHICHUM TJIOOAIbHBIX MpoOieM
palMOHANIBHOTO MPUPOIOIOIB30BAHUS, MTOMOJIHEHUS YHEPIETUUECKUX PECYPCOB U
COXpaHEHHUSA TPHUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOIUMOCTH OEpex HOro
OTHONICHHUS K TPHUPOJEC M CBOEMY 3JI0POBBIO, a TaKKe MPHOOPETEHUs OIbITa
UCIIOJIb30BAHUSI TMOJMYYEHHBIX 3HAHUM JUISI TPUHATUS TPAMOTHBIX DPEHICHU B
CUTYAIIUX, CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B yuebHoMm maHe cpeaHero oOmiero oOpa3oBaHUS TPEAMET «XHUMH»
0a30BOr0 ypOBHS BXOJHUT B COCTaB MpeAMETHOM obnactu «EcTecTBeHHO-HAy4YHbBIE
pPEAMETHI.

OO111€€ YMCI0 YacoB, OTBEAEHHBIX ISl U3YYEHUSI XUMUU, Ha 0230BOM YPOBHE
cpeaHero oduiero odpasoBanus, cocrariseT 68 yacoB: B 10 kmacce — 34 ygaca (1
yac B HeJento), B 11 knacce — 34 yaca (1 yac B Hefiemo).



COJEPKXAHUE OBYYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOM XUMHH

[IpeameT opraHnyecKkol XMMHUH: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
IIOJIy4CHUM HOBBIX BEUIECTB M MaTEpHANOB. Teopus CTPOEHHUsS OPraHHYECKHUX
coenunenunit A. M. bytnepoBa, €€ ocHOBHBIE 1O0KeHHsI. CTPYKTypHBIE (POPMYJIBI
OpraHWYecKUX BeulecTB. l'omosiorusi, wu3omepus. XHUMHYECKas CBsI3b B
OpPraHUYECKUX COCINHEHUAX — OJUHAPHBIC U KPATHBIEC CBS3H.

ITpencraBnenue o kjiaccupuKalvyd OpraHUYecKux BelecTB. HomeHkmnatypa
OPraHWYEeCKUX COEIMHEHHHA (CHCTeMAaTH4YecKas) W TpPUBHAJIBHBIE Ha3BaHUSA
BAKHEMIINX NPEICTABUTENEN KIIACCOB OPIraHUYECKUX BEIIECTB.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HAaKOMJIEHHE C 0Opa3llaMH OpraHMYECKHX BELIECTB M MaTepuajaMd Ha HX
OCHOBE, MOJICIMPOBAHUE MOJIEKYJl OpPraHMYECKUX BELIECTB, HAOIIOJAECHHE U
ONMCAHUE JEMOHCTPALMOHHBIX ONBITOB [0 MPEBPALIEHUIO OPraHUYECKUX BEILECTB
IpU HarpeBaHuu (TJ1aBJIeHUE, 00YTTMBaHUE U TOPEHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB U CTPOEHHE, T'OMOJIOTMUECKMH psn. MeTraH M 3TaH —
OpOCTEHIINE TPEICTABUTENN AJIKAHOB: (PU3NYECKUE M XMMHUYECKHE CBOWMCTBA
(peakuuu 3aMelIeHUs] W TOpPEHUs), HAXOXKJIECHHWE B MNPHUPOJE, IMOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTAaB U CTPOCHUE, TOMOJIOTHYECKUM PsiA. DTUIEH U NPONWICH —
OpOCTEHIINE TPEACTABUTENN AJIKEHOB: (U3NYECKME M XMMHMUYECKHE CBOWMCTBA
(peakuuu TUAPUPOBAHUS, TAJIOIC€HUPOBAHUS, TUApATALMM, OKHUCJIEHHUS U
NOJIMMEPU3ALIIH ), TOJTYYEHUE U IPUMEHEHHE.

Anxaauensl: OyramueH-1,3 u metmnOyramueH-1,3: cTpoeHue, BakKHEUIINE
XMMHMUYECKHE CBOMCTBa (peakius noaumepusanuu). [lonmydyeHne cHHTETHYECKOTrO
Kay4dyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALIETUIICH
— TPOCTEHIINKA TNPEACTABUTENh aJKWHOB: COCTaB, CTPOCHHE, (PU3MUECKHE WU
XMMHUYECKHUE CBOWMCTBA (pEakUUu TMAPUPOBAHUSA, FaJOr€HUPOBAHUS, THApaTaluH,
TOPEHMSI ), IOJyYEHUE U IPUMEHEHHE.

Apensl. benzoin: cocra, cTpoeHue, (GU3NYECKHE M XUMHYECKHE CBOMCTBa
(peakuuu rajoreHMpOBaHMUS U HUTPOBAHUS), MOIYYEHUE U NPUMEHEHUE. Tonyon:
cocmaes, cmpoeHue,  Quauyeckue U  XuMuyeckue  ceoucmea  (peakyuu
2aN02eHUPOBANUS U HUMPOBAHUs), NOAyYeHue u npumeHnenue. TOKCUUHOCTb



apeHoB. ['eHeTmyeckas CBsI3b MEXKAYy YIVIEBOJOPOJAMH, NPHHAICKALIMMHU K
Pa3INYHBIM KJIACCAM.

[IpupogHbple UCTOYHUKM YIUIEBOAOPOAOB. lIpupoaHblii ra3 M IOMyTHBIE
HeTsaHble Ta3bl. Hedth m e€ mpoucxoxnenue. CrnocoObl mepepaboTku HedTu:
NIEPETOHKA, KPEKUHI (TEPMUYECKHUH, KaTAIUTUYECKHil), nuposn3. IIpoayKTsl
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBILUIEHHOCTH U B ObITY. KaMeHHBI
yroJib U IPOAYKTHI €r0 MepepadOTKHU.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHs BEIIECTB M HUX MPEBpALICHUIL:
O3HaKOMJIEHHE ¢ oOpa3laMu IUTaCTMAcC, KayuyyKOB U PE3UHBI, KOJUICKIUU
«Hepts» u  «VYTOmp», MOAETMPOBAHWE  MOJICKYJ  yTIEBOJOPOJOB U
raJlOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTHUUECKON PabOThI: MOJyYEHUE ITHIICHA
Y U3Y4YECHHE €TO CBOMCTB.

Pacuérnsble 3anaun.

Boluncnenuss mo ypaBHEHMIO XUMHYECKOW peakuuud (Macchl, o0BEMa,
KOJIMYECTBA MCXOJHOIO BEUIECTBA WJIM NMPOJYKTA PEAKLUU 10 U3BECTHBIM Macce,
00BEMY, KOITMUYECTBY OAHOI'O U3 UCXOAHBIX BEIIECTB WIN IPOAYKTOB PEAKLIUN).

Kucaopoacoaepxaiue opranuyeckue CoOeJUHEHUs

[IpenenpHple OOHOATOMHBIE CIMUPTHL. METAaHON W 3TAHOJ: CTPOCHHME,
¢usznyeckne W XHUMHUYECKHE CBOMCTBA (pEakIUH C aKTHUBHBIMU METaJUIaMH,
rajJJoOr€HOBOJIOPO/IAMHU, TOpPEHHUE), HpUMEHEHHE. BoJoponHbIE CBSI3U MEXKIY
MOJIEKYJIAMH CIIUPTOB. /[elicTBHE METaHOJIA U 3TaHOJIA HA OPTaHU3M YEJIOBEKa.

MHOroaroMHpl€  CHUPTBHL. DTUJIEHIVIMKOIb W  [JIMLEPHH: CTPOCHHE,
¢usznyeckue W XMMHYECKHE CBOICTBa (B3aUMOJEHUCTBHE CO IIEIOYHBIMU
MeTajulaMH, KaueCTBEHHasl peaklus Ha MHOIOATOMHbIE CHUPTHI). [lelicTBue Ha
opraHusM uesnoBeka. [ [pumenenue rimuepusa U 3THIICHIIAKOJIS.

deHon: CTpOEHHE MOJIEKYNbl, (U3NYECKUE M XHUMHUYECKUE CBOMCTBA.
Tokcuunocts penona. [Ipumenenune penona.

Anpaerunpl U kemouvl. DoOpMaNBIAETHA, AaleTAIbIETHA: CTPOCHHUE,
(¢u3znyeckue U XMMUYECKUE CBOMCTBa (pEaKkLMM OKHMCIEHUS U BOCCTAHOBIICHUS,
KayeCTBEHHbIE PEAKIIMH), IOJYyUYECHUE U IPUMEHEHHUE.

OZHOOCHOBHBIE IIpelebHble KapOOHOBBIE KHUCIOTHL. MypaBbuHas H
YKCYCHasi KHCIIOTBI: CTpOeHHEe, (PU3HuecKre W XMMHUYECKHEe CBOMCTBa (CBOICTBa,
oOmye s Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHne U MprUMEeHEHHUE.
CreapuHOBasi U OJEMHOBAsl KUCJIOTHI KaK IPEICTABUTENN BBICHIMX KapOOHOBBIX
KHACIOT. Mblia KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOMOIIEE AEHCTBHUE.

Crnoxuble 3(pUPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucaoT. [‘maponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenue xupos. buonornueckas
POJIb JKUPOB.

VYrineBoasl:  cocTaB, KilacCU(pHUKalus  YrJieBOoJOB  (MOHO-, JU- H
noymcaxapuabl). [roko3a — nmpocTedmmii MOHOcCaxapul: 0COOEHHOCTH CTPOEHUs
MOJIEKYNbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA (B3aUMOJEHCTBHE C




ruapokcugom Meau(Il), oxucienue ammuayHbIM pacTBOpoM okcuja cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKJEHHWE B MNPUPOJE, NMPUMEHEHHUE,
ouonoruyeckas posib. @otocunres3. pykTo3a Kak U30Mep TITFOKO3BI.

Kpaxman u nemnono3a Kak npupojHbie nonumepsl. CTpoeHrne Kpaxmana u
Heuoso3bl.  du3nueckue M XMMHYECKME CBOMCTBA Kpaxmana (TUApOJu3,
KaueCTBEHHAsI PEaKIIUs C HOJIOM).

OKCNEpUMEHTAIbHBIE METOJbl M3Yy4YEHUs BELIECTB WU MX MPEBPALLCHUI:
IIPOBEJICHHE, HAOJIIOJCHUE W ONHMCAHUE JIEMOHCTPALMOHHBIX ONBITOB: T'OPEHUE
CIIMPTOB, KAaYECTBEHHBIE PEAKIMM OJIHOATOMHBIX CHUPTOB (OKHUCIEHUE 3TaHOJIA
okcuapoM Menu(Il)), MHOroaTOMHBIX CHHPTOB (B3aUMOJEUCTBUE TJIMIIEPUHA C
ruapokcuom menu(Il)), anpaernnoB (OKUCIEHUE aMMHAYHBIM PACTBOPOM OKCHJIA
cepebpa(l) u rumpoxcumom wMenu(Il), B3ammopeiicTBHE Kpaxmajaa € HOIOM),
POBEJCHUE MPAKTUUECKOM pabOThI: CBOICTBA pacTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnbie 3amaun.

Brbluucienuss mo ypaBHEHHIO XHMMHUYECKOM peakuuud (Macchl, 00bEMA,
KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOAYKTA PEAKLIHUH IO W3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUH).

A3oTcoeprkalue OpraHu4ecKue COeTMHEHMS.

AMUHOKHUCIIOTHI Kak aM(pOTepHble OpraHMYecKkue coequHeHus. Ou3zndeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha mpuMepe IuiuHa). buomornueckoe
3HAYEHUE aMUHOKUCIOT. [lenTuas!.

benku kak npupoaHBIE BBICOKOMOJEKYJISpHbIE coeauHeHus. [lepBuuHasd,
BTOpUYHAs U TpEeTUYHAs CTPYKTypa OeIKoB. XUMHUYECKHE CBOICTBa OEIKOB:
TUAPOJIU3, ACHATYpallrs, KAYECTBEHHbIE PEaKIIMU Ha OCIKU.

OKCNEpUMEHTAIbHbIE METOJbl HM3Yy4YEHUS BELIECTB WU MX MPEBPALLCHUI:
HaAOJIOZICHUE U OMHCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JIeHATYpalus OeIKOB Mpu
HarpeBaHuy, IBETHHIE PEAKIIUU OEIIKOB.

BbicokoMoOJIeKY/ISIPHBIE COeIMHEHUSI

OCHOBHBIE TOHSTUS XUMUU BBICOKOMOJIEKYJISIPHBIX COEOUHEHHI: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALINN, CPEIHSS MOJEKYJISIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCOUHECHHN —
NOJIMMEPU3AL U MOJUKOHAEHCALUS.

OKCHEpUMEHTAIBHBIE METOJbl M3YYEHHsS BEIIECTB M HUX MPEBpALICHUIL:
O3HaKOMJIEHHE ¢ 00pa3liaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.

Peanm3zanyst MeXXnpeIMETHBIX CBA3EH IPU NU3YYEHUU OPTaHUYECKOW XMMHUU B
10 kmacce OCYIIECTBISETCS 4Yepe3 HCIONIb30BaHWE KaK OOIIUX €CTeCTBEHHO-
HAay4YHBIX MOHSTUM, TaK U TOHATHM, SBIAIONIUXCS CUCTEMHBIMHU IJIS1 OTAECIBHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.



OOmIye ecTeCTBeHHO-HAYYHBIC TOHSATHUS: SBJICHUE, HAYUHBIN (bakT, runoresa,
3aKOH, TEOpUs, aHAIM3, CUHTE3, KiIacCU(pHKALUs, MEPUOIUIHOCTD, HAOIIOICHHE,
U3MEpEeHHE, SKCIICPUMEHT, MOJICITUPOBAHUE.

®dusmka: wMartepus, OSHEprusi, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYECKUN YpPOBEHb, BEHIECTBO, TEJO, OOBEM, arperaTHoe COCTOSHHE
BEIECTBA, PU3MYECKHE BEIIMYMHBI M €ANHUIIBI UX U3MEPEHHS.

buonorus: kinerka, opraHu3M, Ouochepa, oOMEH BEIIECTB B OpraHH3ME,
doTrocuHTE3, OHMOJOTHYECKH AaKTHBHBIE BemiecTBa (OENKH, YIIEBOIBI, KHUPHI,
(bepMeHThI).

['eorpadus: MuHEpabl, TOPHBIE TOPOIbI, TOJE3HBIE UCKOIAeMbIe, TOILIHBO,
pecypchl.

TexHomorus: mUIEBbIE TPOIAYKTH, OCHOBBI pPAlMOHAIBHOTO IUTAHUS,
MOIOIIIUE CPENICTBA, JICKAPCTBEHHBIE U KOCMETHYECKUE MpeTapaThl, MaTepUaIbl U3
VICKYCCTBEHHBIX U CHHTETHYECKUX BOJIOKOH.

I[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XVUMHWN
HA BA30BOM YPOBHE CPEJHET'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
00yJarmMMUCI TPOTpaMM CcpeaHero obmiero o0pas3oBaHus (JTUYHOCTHBIM,
METamnpeIMETHBIM H  MpeAMETHhIM). Hay4HO-MeTOau4ecKol OCHOBOW JJis
pa3paboOTKy MIAHUPYEMBIX PE3yJbTAaTOB OCBOEHHS MPOrpPaMM CPEIHETO OOIIeTo
00pa30BaHUs SBISETCS CUCTEMHO-ACSITEIbHOCTHBIIN MOAXOI.

B cooTBeTcTBUM C CHUCTEMHO-IEATEILHOCTHBIM TIOJXOJIOM B CTPYKTYpe
JMYHOCTHBIX PE3YJIbTaTOB OCBOSHUS TpeaMeTa «XHUMHUsS» Ha YPOBHE CPEIHETO
o0111eTo 00pa30BaHuUs BhIICIEHBI CIECIYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYAOIIMMHUCS POCCUUCKONW TPaKIAHCKOW HWIECHTUIHOCTH —
TOTOBHOCTHU K CAMOPA3BUTHIO, CAMOCTOSATEIBHOCTH U CaMOOIIPEIETICHUIO;

HAJIMY1E MOTUBAIMH K O0yUCHHUIO;

IIEJICHAIIPABICHHOE Pa3BUTHE BHYTPCHHHUX yOEXKICHUN JTMYHOCTH Ha OCHOBE
KITIOYEBBIX [ICHHOCTEH M HCTOPUIECKUX TPAAULIMK 0a30BOM HAYKH XUMUHU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYalOIIUXCSl PYKOBOJACTBOBATHCS B CBOEH
JEATETLHOCTH IIEHHOCTHO-CMBICJIOBBIMA yCTAHOBKAMH, MPUCYIIMMH IIETOCTHOU
CHUCTEME XMMHUYECKOro 00pa30BaHUs;



HaJM4yue MPaBOCO3HAHUS IKOJOTHUYECKON KYIbTYpPhl U CIIOCOOHOCTH CTaBUTh
L[EJIA U CTPOUTH KU3HECHHBIE TIJIAHBI.

JIMYHOCTHBIE PE3YyJbTaThl OCBOCHMS MpeameTa «XUMHUS» JOCTUTAIOTCA B
CAMHCTBE YYCOHOW ¥ BOCIUTATEIBHOW JEATEIHPHOCTH B COOTBETCTBHH C
TYMaHUCTUYECKUMHU, COLIMOKYJIBTYPHBIMHU, JTYXOBHO-HPABCTBEHHBIMU I[EHHOCTIMHU
U ujeasaMyd POCCHMCKOr0 Tpa)XAaHCKOTo OOIecTBa, NMPUHATHIMH B OOIIECTBE
HOpMaMd U TpaBWIAMU  TIOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IpoIleccam
CaMOIIO3HAHUS, CaMOpPa3BUTUSI U HPABCTBEHHOIO CTAHOBJIEHUS JIMYHOCTHU
oOydJaronuxcsi.

JInyHOCTHBIE PE3ydbTaThl OCBOEHUSA MOpeAMeTa «XUMHSI» OTPAKAIOT
c(hOPMHUPOBAHHOCTh OIBITA TO3HABATEIIPHOM M MPAKTHUYECKON JeATEeITbHOCTU
00yYaroIMXCs MO peaau3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCJIE B
YacTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HaHMS 00YYAIOIIUMUCS CBOMX KOHCTUTYITMOHHBIX MIPaB U 00s13aHHOCTEH,
YBOXKEHUSI K 3aKOHY U IPABOIMOPAJIKY;

MPEJICTABICHUS] O COLUUAIBHBIX HOPMaxX MW NpaBWwIaX MEXKJIMYHOCTHBIX
OTHOIIIEHUH B KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATENBHOCTH TMPHU CO3JAAHUU
y4eOHBIX MPOEKTOB, PEIICHUM YYEOHBIX U MO3HABATEJBHBIX 3a/a4, BBHIMOJHEHUU
XUMHYECKUX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U
apTyMEHTBI IPYTUX MPU aHATN3E PA3TUYHBIX BUIOB YUECOHOU NEATETLHOCTH,

2) NIaTPUOTHYECKOTO BOCITUTAHMS:

[IECHHOCTHOTO OTHOWICHUSI K MCTOPUYECKOMY M HAyYHOMY HACJIEOUIO
OTE€YECTBECHHON XMMMHU,

YBOXKEHUSI K TIPOILIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUUECKOTO
MPUMEHEHUSI XUMUHU, OCO3HAHUS TOTO, YTO JOCTHXKEHUS HAYKH €CTh Pe3yJbTar
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIOTIUBBIX  AKCIEPUMEHTAIbHBIX  ITOUCKOB,
MOCTOSIHHOTO TPYJla YYEHBIX U MPAKTUKOB;

MHTEpPECA M TO3HABATEJIbHBIX MOTHBOB B IMOJYYEHHM U TMOCICAYIOUIEM
aHanu3e WH(POpPMAIMU O MEPETOBBIX TOCTIKCHHSIX COBPEMEHHOW OTEUECTBEHHOMN
XHMHU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

HPABCTBEHHOI'O CO3HAHUSA, STUYECKOT0 MTOBEACHUS;

CIOCOOHOCTH OIIEHWBATH CUTYAIINH, CBSI3aHHBIE ¢ XUMHUYECKUMU SIBJICHUSIMU,
U MPUHUMATh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEACHUE W TOCTYIIKM CBOUX TOBAPHUILEH C
MO3UIUA HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHHME IOCIEICTBUNA ITUX
MOCTYMKOB;



4) popMupoOBaHUSA KYJIbTYPbI 310POBbSA:

NOHMMAaHHS LEHHOCTEH 310poBOro M Oe3zomacHoro oOpa3a KHU3HH,
HEOOXOJMMOCTU OTBETCTBEHHOIO OTHOLIEHHUS K COOCTBEHHOMY (PU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOirofeHusT TMpaBuwil OE30MacHOTO OOpalleHUs] C BEUIECTBAMH B OBITY,
IIOBCEJHEBHOM )KM3HU U B TPYJAOBOU EATEIBHOCTH;

NIOHMMAaHUS LEHHOCTUM NPABWI WHAMBUAYAJIbHOTO M  KOJUIEKTUBHOTO
0€301acHOT0 MOBEAEHUS B CUTYAIUIX, YTPOKAIOUINX 3J0OPOBBIO U )KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEACTBUM U HENPUATHSA BPEAHBIX MPHUBBIUEK (YIMOTpeOIeHus
QJIKOT'0JIsI, HAPKOTUKOB, KYpEeHUS );

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHHUKaTUBHOW  KOMIIETEHTHOCTM B  Y4eOHO-MCCIEI0BATENbCKON
JEeSITEIbHOCTH, OOLIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M  JPYrMX BHIAX
NEeSATEIbHOCTH;

YCTAHOBKA Ha aKTHUBHOE YYacTME B PCIICHWM IPAKTUYECKUX 3aaad
COLIMAJIbHOW HAIIPABJIEHHOCTH (B paMKaX CBOETO Kjacca, MIKOJIbI);

UHTEpeca K NPAKTUUECKOMY HM3YYEHHIO NPOoQecCuil pa3IuyHoOro poaa, B TOM
YHUCJI€ HA OCHOBE NPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMHUH;

YBaXEHUS K TPYLY, JIIOASIM TpyAa U pe3yiabTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY HMHAMBHIYAJIBHON TpPaeKTOpUU
obpazoBaHusi, Oynymied npodeccuu U pealn3alid COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEM K XUMUHU, UHTEPECOB U
noTpeOHOCTeH 0011IecTBa;

6) 3K0JIOrM4eCKOr0 BOCIIUTAHMA:

HKOJIOTMYECKU 1IEJIECOO0PAa3HOr0 OTHOLIEHUS K MPHUPOAE, KaK HCTOYHHUKY
CYyILIECTBOBAHMS )KM3HU Ha 3eMIIE;

NOHMMAaHUA TJI00ATBPHOTO XapaKTepa HSKOJOTHYECKUX MpoOJieM, BIMSIHUA
HKOHOMHYECKHUX IMPOLECCOB HA COCTOSIHUE IPUPOAHON U COLMANBHON CpEeAbL;

OCO3HaHHS HEOOXOAMMOCTH HCIOJB30BaHUS JIOCTHIKEHUH XUMUHU Ui
peuIeHUs BOIPOCOB PALMOHAIILHOTO ITPUPOONIOIb30BAHMS;

AKTUBHOTO HENPUATHS JEHWCTBHM, NPHUHOCAIIMX Bpel OKPYKAIOLIECH
IPUPOJTHON cpefie, YMEHHsI MPOTHO3UPOBATh HEOIArOMPHUSATHBIE SKOJIOTHYECKHE
NOCJIE/ICTBUS MPEAIPUHUMAEMBIX JEHCTBUN U NTPENOTBpALIaTh UX;

HAJIU4YMsl Pa3BUTOIO HKOJIOTMYECKOTO MBILUICHMS, SKOJIOTHYECKON KYJIBTYpHI,
OIBITA NEeATEIbHOCTH DKOJIOTUYECKON HAIIPABJICHHOCTH, yMEHUs
PYKOBOJCTBOBATbCA MMM B IIO3HABATEJIIBHOW, KOMMYHMKATHBHOM M COLMAIBHOU
NPAaKTHKE, CIOCOOHOCTH U YMEHHS AaKTUBHO MPOTUBOCTOATH HJICOJIOTUU
xemopoouu;

7) IEeHHOCTH HAYYHOI'0 NIO3HAHMA:

c(OpPMHUPOBAHHOCTH MHPOBO33PEHMSI, COOTBETCTBYIOILIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOILIECTBEHHON MPAKTHKU;



NOHMMaHUs cClHeUM(UKHM XUMUM KaK HayKM, OCO3HaHus €€ poyiu B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3AAHMU LIEJIOCTHOTO
IpeICTaBICHU 00 OKPYXAlOIIeM MUpPE KaK O €IUHCTBE IPHUPOJbI U YEIOBEKA, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHd MpoOJeM COXpaHEHHUs
IPUPOJTHOTO PAaBHOBECHS;

yOexkAEHHOCTH B  0COOOH 3HAUYMMOCTM XUMHUHM JJIs  COBPEMEHHOM
IUBWIM3AMK: B €€ TYMaHUCTHMYECKOM HANpPaBJIEHHOCTH W BaXXHOM poyin B
CO3/IaHUU HOBOM 0a3bl MaTepUaIbHON KYJbTYpbl, PEIICHUHU II100aNbHBIX TPOoOieM
YCTOMYMBOI'O Pa3BUTHUSA YEJIOBEUECTBA — CBIPHEBOM, DHEPIETUYECKOM, MUILEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUU MEIUIMHBI, 00ECNEYEHUH YCIOBUMN
YCIEIIHOTO TPpyJa M OSKOJOTHYECKHM KOMMOPTHOM JKM3HM KaXJIOro 4YJeHa
00111ecTBa;

€CTECTBEHHO-HAYYHOH TPAMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJOB
MO3HAHMS, UCIIOJNb3YEMbIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
[OJTydyaeMble 3HAHUA Ul aHAIM3a U OOBSCHEHUS SIBICHUN OKPYXaroIlero Myupa u
IPOUCXOASAIINX B HEM U3MEHEHU, YMEHHUS JieJaTh OOOCHOBAaHHbBIE 3aKIFOYEHUS Ha
OCHOBE Hay4dHbIX (DaKTOB U HMEIOIIMXCS JaHHBIX C LENb0 IOJIy4YEHHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XWMUYECKUE 3HAHUS JUIS
pelIeHns MPo0JIeM B PealIbHBIX KU3HEHHBIX CUTYaLUsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa30BaHUIO H
caM000pa30BaHNI0, K AaKTUBHOMY IIOJIyYEHHMIO HOBBIX 3HAaHUN 1O XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOEHHOCTSIM TpyZa B pa3iIM4yHbIX cepax npodheccuoHaIbHON
NESATEIBHOCTH.

METANPEIMETHBIE PE3YJIbTATBI

MeTtanpenmMeTHbIe pe3yiabTaThl OCBOCHHUS Y4eOHOTO mMpeaMeTa «XuMHs» Ha
YPOBHE CpeHETo 001ero 0opa3oBaHus BKIIOYAIOT:

3HayuMble A (GOPMHUPOBAHHUA  MHUPOBO33PEHUS  OOyUYaIOLIUXCS
MEXIUCUUIUTMHAPHBIE (MEXIIPEAMETHbIE) O0IeHAyYHbIE MOHSITHUS, OTPAXKAIOIINe
[EJIOCTHOCTh HAYYHOM KapTUHbI MHpa U CHEHU(PHUKY METOJO0B TO3HAHUSA,
UCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepusi, BEIIECTBO, PHEPTHs, SBJICHHE,
IPOIIECC, CHCTeMa, HAyYHBIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
Teopusi, HCCIIEA0BaHNE, HAOTIOCHIE, U3MEPEHHUE, SKCTIEPUMEHT U APYTHUE);

yHHUBEpCaJbHble yueOHbIC NEeNUCTBUS (IIO3HABATEJIbHbIE, KOMMYHUKATHUBHEIE,
peryJISTUBHBIC), obecrieynBaroIme dhopMupoBaHue GyHKIIMOHATBHOM
T'PAaMOTHOCTH M COIIMAILHOW KOMITETEHITUN 00yYarONXCs;



COCOOHOCTH 00yJarommxcs HCITOJIb30BaTh OCBOCHHBIE
MEXIUCIMIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEPCAIbHbIC y4eOHBIC
JIEUCTBYS B MIO3HABATEIILHON U COLMAIbHOU MIPAKTHUKE.

MeranpeaMeTHbIe PE3YyJAbTaThl OTPAKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHbIMU  TO3HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U  PETYJISITUBHBIMU
EUCTBUSIMU.

OBJanenue YHUBEPCAJIbHbIMHU y4eOHBbIMH Nno3HaBaTeJIbHbIMH
JefCTBUSIMH:

1) 6a30Bble JJOru4YecKue aecTBHSI:

CaMOCTOSITENIbHO  (OPMYJIMPOBaTh W AKTyaJIU3UpOBaTh  MPoOJIEMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENENATh LN JACSTEIbHOCTH, 3a/laBas MapaMeTpbl M KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

WCIMOJI30BaTh MPU OCBOCHWUU 3HAHUN MPUEMBI JIOTUYECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSATUM M YCTAaHABJIMBATHL MX B3aUMOCBS3b,
WCIIOJI30BaTh COOTBETCTBYIOIINUE MOHSITHS JJII OOBSICHEHUs OTIASIbHBIX (PAaKTOB U
SIBJICHUU;

BEIOMpPATh OCHOBAHUS W KPUTEPHUH I KJIACCH(PUKAIMKM BEMIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABJIMBATh TMPUYUMHHO-CICJICTBEHHBIE CBA3M MEXAY H3y4a€MbIMU
SIBIICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYKICHUS (MHAYKTUBHbIC, JACAYKTUBHBIEC, IIO
aHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTH W MPOTHUBOPEUUSI B paccMaTPUBAEMbBIX
SIBICHUSX, (DOPMYITUPOBAThH BHIBOJIBI M 3aKIIFOUCHHS,;

MIPUMEHATH B MPOIIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CHUMBOJNYECKUE
(3HaKOBBIE) MOJICNIU, MPEOOPA30BHIBATE MOJICIbHBIC MPEACTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) OJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHUYECKOU
peaKkiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIbHBIX U MPAKTUYECKUX 3ajady,
MIPUMEHATh HA3BAHHBIE MOJICTIbHBIC MPEACTABICHUS I BBISIBIICHUSI XapaKTEPHBIX
MPU3HAKOB U3y4aE€MbIX BEUIECTB U XUMHUUYECKUX PEaKIUH.

2) 0a30BbI€e HCCJIEI0BaTEIbCKHE NeliCTBUS:

BJIAJIETh OCHOBAMM METOJIOB HAYYHOTO IO3HAHHS BEIIECTB U XUMHUYECKUX
pEeaKUHnii;

dbopMyIUpOBaTh 1SN U 3a/1a4M MCCIIEI0BaHUs, UCIIOIB30BaTh MTOCTABICHHBIC
U CaMOCTOSITENIbHO C(HOPMYJIIMPOBAHHBIE BOMPOCHl B KA4eCTBE HWHCTPYMEHTA
MO3HAHUS W OCHOBBI I (DOPMUPOBAHUS TUIIOTE3BI TIO MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HABBIKAMU CAMOCTOSITEJIBHOTO IUIAHUPOBAHUS W  IPOBEACHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJA0M
MpoIiecca, CaMOCTOATENBHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTh



0000111eHHS ¥ BBIBOJbI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YJILTATOB UCCIIEOBAHMUS,
COCTaBJIATh OOOCHOBAHHBIM OTUET O MPOJIEIaHHON padoTe;

npuoOpeTaTh OINBIT YYEHWYECKOM HCCIENOBAaTENbCKOW UM MPOEKTHOU
JESITEIbHOCTH, MPOSABIATH CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIIbHOMY
MOUCKY METOJOB pEIIECHUS NPaKTHUYECKUX 3aJad, NPUMEHEHHUIO pa3IHYHbIX
METO/I0B ITO3HAHUS.

3) padora ¢ nunopmanuei:

OpHMEHTHPOBATHCS B PA3IUYHBIX MCTOYHHMKAX HHMOpManuu (HAy4HO-
NOMYJIsSIpHAsE JUTepaTypa XHUMHUYECKOTO COJAEp:KaHMs, CIPaBOYHbIE MOCOOUS,
pecypcsl HTepHeTa), aHanu3upoBaTh UH(DOPMALMIO Pa3IWYHBIX BUAOB U (hopm
IpeICTaBICHNUS, KPUTUYECKU OLICHUBATH eé JOCTOBEPHOCTb U
HENPOTUBOPEUUBOCTB;

dbopMynupoBaTh 3aMpoChl U MPUMEHATH PA3NUYHbIE METOJbI IIPU MOUCKE U
orbope wuH(pOpPMAIMK, HEOOXOAWMMOW IS BBIMIOJHEHUS Y4YEOHBIX 3aaad
OIpeAENIEHHOrO TUIIA;

npuoOpeTaTh ONBIT HCIOJb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOI'MH U Pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (HOpPMY  MPEACTaBICHUS
uHpopMaIiuu (cxemsl, TpaduKu, AUArpaMmbl, TAOIHIIBI, PUCYHKH U IPYTHE);

UCIIOJB30BaTh HAyyHBIM A3BIK B KayecTBE CpeAcTBa Hpu paboTe cC
XMMHMUYECKON HMHpOpMaALMeil: NpPUMEHATh MEXNpeAMETHbIE (pusuueckue u
MaTeMaTHYeCKUe) 3HAKU U CUMBOJIBL, (hOpMYIIbl, a00peBUaTypbl, HOMEHKIATYPY;

UCIIONB30BaTh U MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJHMYECKHE CPEACTBA
HaTJISTHOCTH.

OsgJlajeHHe YHHBEPCAJbHBIMA KOMMYHUKATUBHBIMH JAeHCTBUSIMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYK/1a€MOM T€MbI B XOJ€ uajora u/uiu
JIUCKYCCUM,  BBICKa3blBaTh  WJEH, (GOPMYyIHPOBATh CBOU  MPEIJIOKEHUS
OTHOCHTEJILHO BBITIOJIHEHUS TIPEIOKEHHOMN 3a1auH;

BBICTYIIaTh C MPE3EHTAlMENl pe3yJIbTaTOB I03HABATEIbHON JIE€ATEIbHOCTH,
HOJIyYEHHBIX CAMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHUKAMMU IPU BBIOJIHEHUN
XMMHMUYECKOTO 3KCIEPUMEHTA, NPAKTUUYECKON pabOThl M0 HCCIIEI0BAHUIO CBOWMCTB
U3y4aeMbIX BEILECTB, peaau3alui y4eOHOro MpoeKkTa u (popMyIHpoOBaTH BHIBOIBI
1o pe3yjbTaTaM NPOBEAEHHBIX HCCIEIOBAHMM MYTEM COTJIACOBAHMS MO3UIMI B
X0J1e 00CYXX/I€HUSI 1 0OMEHa MHEHUSIMH.

OsgJlaieHHe YHHBEPCAJbLHBIMHU PeryIsiTHBHBIMH 1eHCTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISTH CBOIO IMO3HABATEIbHYIO
JeSITENIbHOCTD, Ompezensas e€ Iend U 3aJaud, KOHTPOJIUPOBAaTH M IO MeEpe
HEOOXOJMMOCTH KOPPEKTHPOBaTh MpejiaraeMblii aJropuT™M ACUCTBHA Mpu
BBIMIOJJTHEHMM Y4E€OHBIX UM HCCIIEOBATEIbCKUX 3ajad, BbIOMpaTh Hauboiee
3(p(EeKTUBHBIA CHOCOO MX pelIeHHs C Y4YETOM IOJNY4YEHHMs HOBBIX 3HAHUHM O
BEIIECTBAX U XUMUYECKUX PEAKIUX;



OCYIICCTBJIATL CAMOKOHTPOJIb CBOEH JCATCIPHOCTH Ha OCHOBC CaMOaHa/Inu3a
H CaMOOILCHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHMSI Kypca «Opranuyeckas XuMUS»
OTpaXaroT:

c(hOPMUPOBAHHOCTh  TMPEJCTABICHUH O XUMHUYECKOH  COCTaBISIONIEH
€CTECTBCHHO-HAYYHOM KapTHUHBI MHpA, POJM XHMHUU B TIO3HAHUU SIBJICHUU
npuposibl, B (GOPMUPOBAHWM MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATIBLHON TPaMOTHOCTH, HEOOXOMMOM JIJI peIIeHUs IPAKTUUECKUX 3a1a4
¥ JKOJIOTHYECKHM OOOCHOBAHHOTO OTHOIIEHWS K CBOEMY 3JI0POBBIO U MPUPOTHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHUM, KOTOpas  BKJIKOYACT:
OCHOBOIIOJIATAIOIIUE TOHITUS (XUMHYECKUM JJIEMEHT, aToM, OJJICKTPOHHAas
000J104YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPHUIIATETLHOCTh, XUMHUECKas
CBSI3b, CTPYKTypHasi popmyna (pa3BEpHyTass W COKpaAIIEHHAs), MOJb, MOJSIpHAs
Macca, MOJIPHBIA O00BEM, YITIEPONHBIN CKeNIeT, (PYHKIMOHAIBbHAS TPYIINa,
paauKall, U30MEpHUs, U30MEPbI, TOMOJIOTUYECKUN PsJl, TOMOJIOTH, YIJIEBOAOPOIbI,
KUCJIOPOJI U a30TCOAEPkKaIlMe COCAUHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJIIPHBIE COETMHEHMUsI); TEOPUHM U 3aKOHBI (TEOpHs CTPOSHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJWYECKUU SA3bIK XHWMHUHW;, MHPOBO33PEHUYECKHE 3HAHWS,
JIeKAIME B OCHOBE MOHUMAHUA NPUYMHHOCTH U CUCTEMHOCTH XHMHUYECKUX
SABJICHUHN, (PaKTONOTUUECKHE CBEACHUS O CBOMCTBAaX, COCTaBE, IOJYYECHUU H
0€30MacHOM WCIIOJIb30BAHUN BAXKHEUIITMX OPTraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN JEATEIBHOCTH YEJIOBEKA,;

c(hOpPMUPOBAHHOCTh YMEHHH BBIABIIATh XapaKTEPHBbIC NPHU3HAKH TOHSITHUH,
YCTaHaBJIMBATh MX B3aMMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOUIME MOHATUS TPHU
OINMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTAaHUYECKUX COCIMHECHUN;

c(hOpMUPOBAHHOCTh YMEHHM HCIOIb30BaTh XUMHUYECKYI0 CUMBOJHKY JIJIS
COCTAaBJICHHSI MOJIEKYJSIPDHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpAILIEHHON)
dbopMyJl OpraHMYeCKHMX BEIIECTB W YpPaBHCHUHW XHUMHYECKUX PEaAKIUH,
M3TOTABJIMBATh MOJEIM MOJIEKYJ OPraHWYECKUX BEIIECTB MJII WJUIIOCTpAlMd UX
XMMHUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTAaHABIIMBATh NMPHHAMICKHOCTh N3YUCHHBIX
OPTaHMWYECKHUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEICIEHHOMY
KJIaccy/rpynmne coeAuHeHUuW (yriaeBOJOpPOJIbl, KHUCIOPOJ U a30TCOJACpIKAIINe
COCJMHEHHUSI, BBICOKOMOJICKYJSIDHBIE COCIUHEHUS), JaBaTb HMM Ha3BaHUA IO



cucrematudeckorr HomeHkiatype (IUPAC), a Takke NPUBOJIUTH TPUBHAIBHBIC
Ha3BaHUSl OT/ACJIbHBIX OpPraHMYEeCKUX BEUIECTB (ITWJICH, MPONWJIECH, alleTHJICH,
ATWJICHIJIMKOb, HIEpUH, (eHon, (Gopmanbaerul, aleTalbIeruja, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KHCIIOTA, OJICMHOBAs! KUCJIOTa, CTEApUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, KpaxMal, HeUII0I03a, TIUIHH);

c(hOpMUPOBAHHOCTh yMEHUSI ONPENEIATh BHUIbl XUMHUYECKOHM CBA3U B
OpraHUYECKUX COECTMHEHUSX (OJIMHAPHBIE U KPATHHIE);

c(hOpMUPOBAHHOCTh YMEHHUS TPUMEHSITh TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemectB A. M. bBytnepoBa /s 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHMS; 3aKOH COXPAHEHUSI MacChl BEIIIECTB;

c(hOpMUPOBAHHOCTh ~ YMEHHMI  XapakKTepu3oBaThb  COCTaB, CTPOEHHUE,
bu3nueckue M XMMHUYECKHE CBOWCTBA TUIHMYHBIX MPEACTABUTENCH pa3IMyHBIX
KJIACCOB OPraHMYECKUX BEIIECTB (METaH, ATaH, ATWJICH, MPOIMWICH, alleTHJICH,
oyramuen-1,3, merunOyramueH-1,3, OeH307, METaHON, ATAHOJ, STUJICHTJIUKOJID,
TJIMLEPUH, (EHOJI, alleTalbJIeTu, MypaBbUHAs U YKCYCHAasl KHUCJIOTHI, TJIFOKO3a,
Kpaxmas, [eJUII0JI03a, aMUHOYKCYCHAsl KMCIIOTa), WLTIOCTPUPOBATh T€HETUYECKYIO
CBS3b MEX]Yy HUMU YPaBHEHHMSIMU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKIUh ¢
WCITOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTJIIEBOJAOPOIHOTO
ChIpbsi  (He(dTh, NPUPOIHBIA Ta3, Yrojb), CHOCOOBI HX NepepaboOTKu U
MPaKTUYECKOE TPUMEHEHUE TPOIYKTOB MEepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHHM TMPOBOJIUTH BBIUUCICHUS TI0 XUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMUYECTBA MCXOMAHOTO BEIIECTBA WJIM MPOIYKTA
peaknuu 1O W3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HCXOJHBIX
BEILECTB WJIU MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHUI BJIaJE€Th CHUCTEMOM 3HAHUW 00 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUS, UCTIOJIb3YeMbIX B XHUMHH MPU U3yYCHUH BEIIECTB U
XUMUYECKUX SIBJICHUN (HAOIOCHNE, U3MEPEHUE, SKCIIEPUMEHT, MOICIIUPOBAHUE),
UCIIOJIb30BAaTh CUCTEMHbIE XHWMHMUYECKHE 3HAHUS JUIsl MPUHSTHS PEIICHUNA B
KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOJIIOATH MPABUJIA MOJIH30BAHUS XUMUYECKON
MOCYJIO W JTabOpaTOpHBIM OOOPYIOBAaHWEM, a TaKXKe MpaBuiIa OOpamieHus ¢
BEILIECTBAMU B COOTBETCTBHM C MHCTPYKLUHUSMH MO BBIIIOJIHEHHUIO J1a00paTOPHBIX
XUMHUYECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh yMEHUW TUIAHUPOBATH W BBIMOITHATH XUMHYECKUN
AKCIIEPUMEHT (TIPEBPAIICHUS] OPTAHMYECKUX BEIIECTB IMPU HArPeBaHUH, MIOJTyUYCHUE
STWJICHA W W3YyYCHHE €ro CBOMCTB, KAaueCTBEHHBIC PEAKIUU OPTaHUYECKHX
BEILECTB, JCHATypalusi OCJIKOB NMpU HArpeBaHHUM, LBETHbIE PEAKIUU OEJIKOB) B
COOTBETCTBUM C TMpPaBWIAMH TEXHUKH O€30MACHOCTH TpU OOpallleHuH C
BEIIECTBAMH H JITAOOPATOPHBIM O0OPYJIOBAaHUEM, WIPEICTABIATH PE3YyIbTAThI



XUMHUYECKOTO JKCIEepUMEHTa B (opMe 3amucu ypaBHEHH COOTBETCTBYIOIIMX
peakuuii 1 GopMyIUpoOBaTh BEIBOABI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUW KPUTHUYECKH aHAJIM3UPOBATh XHMMHUYECKYIO
uHbOpMaIMIO, TOJYyYaeMyl0 M3 pa3HbIX HCTOYHHKOB (CpPEACTBA MacCOBOM
uHdopmaruu, aTepuer u npyrux);

chOpMUPOBAHHOCTh ~ yYMEHHMI  coOMIoAaTh  MpaBWiia  IKOJOTHYECKHU
1€JeCO00pa3HOro TMOBEIECHUS B OBITY M TPYIOBOM JEITEILHOCTH B IEJIX
COXPAaHEHHUS CBOETO 3J0POBbS M OKPYXKAIOLIEHW INPUPOAHOU Cpenbl, OCO3HABATH
ONaCHOCTb BO3JCHCTBHSI Ha >KMBBIE OPraHU3MBbI OIPEIEIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpuMepax crocoObl
YMEHBIICHUSI W MPEJOTBpPALIEHUS WX BPEIHOrO BO3JACKHCTBUS HAa OPraHU3M
YEJI0BEKA;

JUIsl 00y4aromuxcsi ¢ OrPaHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0POBbSI: YMEHHUE
MPUMEHSATh 3HAHHWSI 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHUS BEIIECTB W
XUMUYECKUX SBJICHUI;

JUISL  CIENbIX M CHAa0OBUIASIIUX OOYYalOIIUXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUeUHYIO cucTeMy oOo3HaueHui JI. bpaiinsa ais 3anmucu XuMHYeCKUuX

bopmyi.

TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KoanuectBo yacos DJIeKTPOHHbIE
Ne HaumenoBanue
(undposbie)
n/ pa3jejioB U T€EM KoHTpobHBI IpakTnyecku
Bcero o0pa3oBaTe/IbHbI
I MpPOrpaMMbI e padoThbl e padoThI
e pecypcbl

Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOM XUMUM

[Ipenmer
OPraHUYECKOU
1.1 xumuu. Teopus 3
CTPOEHHUS
OpraHUYECKUX




COEIUHEHUH A.
M. Bytneposa

Hroro no pazgeny 3

Pa3znea 2. YrieBoaopoanbl

[Ipenenbuble
2.1 YTJIEBOAOPObI 2
— aJKaHBI

HenpenensHbie
YTIIEBOJOPOABL:
2.2 aJIKCHBI, 6 1
aJIKaJUECHBI,
AJIKAHBI

)3 Apomaruueckue
' YIIIEBOIOPOIbI

[Ipupoansie
UCTOYHUKHU

2.4 YTJIEBOJOPOOB 3 1
n nux

nepepaboTka

Uroro no pazgeny 13

Pa3nen 3. Kuciopoacoaep:xaniue oprannyeckKue coeInHeHnst

3.1 Cnuptel. Denon 3
Anbaerunpl.
KapGonoBsie

3.2 KHUCJIOTEL. 7 1
Crnoxxuble
3(upbI

3.3 VYrineBoasl 3 1

Hroro no paspeny 13

Pa3znea 4. A3oTconeprkaimye oOpraHudecKkue coeIuHeHus

AMUHEL.

4.1 AMHUHOKHUCIIOTBI 3
. benku

Uroro no pazgeny 3

Pa3pnen S. BeicokoMoJIeKy I pHbIE COCAUHEHUSA

IT;macTtmaccel.
5.1 Kayuyku. 2
Bosokna

Uroro no pazgeny 2




OBILIEE
KOJIMYECTBO
YACOB 10
[IPOTPAMME

34 2 2

YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus / 'abpuensu O.C., Octpoymos U.I'., Cnaakxos C.A., AkunoHepHoe
obmectBo «M3natensctBO «IIpocBenienue»
» Xumusi, 11 xmace/ I'abpuensia O.C., Octpoymos WU.I'., Cnankos C.A.,

AxnronepHoe obmectBo «M3naTensctBo «IIpocBemienue»

METOIUYECKHUE MATEPUAJIBI VIS YUUTEJIA
Xumus. ba3oseiit yposens. 10 kinacc. Metoauueckoe nocooue . ['abpuensu O.C.,

CnanxoB C.A. llpoda, "Poccuiickuii yaeOHUK"

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HMHTEPHET bu6auoreka IJOK
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