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MOSICHUTEJBHASA 3AIINCKA

Pabouas mporpamma kypca «YriayOJeHHass XUMHA» pa3pabOoTaHa Ha OCHOBE
®denepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obOpazoBanuu B Poccuiickoi
denepanuny», TpeOOBaHUM K pe3yibTaTaM OCBOCHHUS (penepanbHOM 00pa3oBaTelbHON
nporpammbl - cpeaHero oomero ooOpaszoBanus(POIl COQO), mnpencTaBICHHBIX B
denepaibHOM TOCYJAPCTBEHHOM oOpaszoBaTeinbHOM crangapre COO, ¢ yuérom
Konuenuuu mnpenoaaBaHusi y4eOHOro mnpeamera «XuMHUs» B 00pa3oBaTEIbHBIX
opranuzanusx Poccuiickoit denepanuu, peaanu3yonmx OCHOBHbIE 00pa30BaTeibHbIE
IpOrpamMMbl, ¥ OCHOBHBIX TOJIOKEHUH «CTpaTrerud pa3BUTHS BOCIHUTAHUS B
Poccuiickoit @enepanuu Ha nepuoa 10 2025 roga» (Pacnopspkenue [IpaButenscTBa
P® ot 29.05. 2015 Ne 996 - p.).

VYuebuslii Kypc «YTrinyOnéHHass XUMHs» 3aHUMAET BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAYy4yHOro  oOpazoBaHusi  ydamuxcs 10  crenuamu3upoBaHHOTO
€CTECTBEHHO-HAYYHOr'0 Kjacca. 3ydyeHne Kypca B Halleil TMMHa3uu B 3TOM KJlacce,
peanuzyemMoe B yCIOBUAX AUG(PEPEHIIUMPOBAHHOIO U YIIYyOJIEHHOTO OOyYeHUs,
IPU3BAHO O0OECIEeUnTh O00Ie00pa30BaTEIbHYI0 U OOIIEKYJIbTYPHYIO MOATOTOBKY
BBIITYCKHUKOB IIKOJIbI, HEOOXOAUMYIO /Ui aaNTallud MX K OBICTPO MEHSIOIIMMCS
YCIIOBUSIM KU3HHU B COITMYME, a TaKXKe JIJIsl MPOJAOHKEHHUST 0O0yUeHUs B OpraHU3aIMsIX
npodeCCUOHAILHOTO 00pa3oBaHUs, B KOTOPHIX XUMHUS SBJISETCS OJHOM U3
MPUOPUTETHBIX JUCHUIUIMH. B CBSI3M € 3TUM B 3TOM IporpaMMe Kypca mpeaycMoTpeHa
MIPEEeMCTBEHHOCTh ¢ 00ydeHueM B 10 «A» kiacce Ha mpenMere «Xumus». M3yuenue
colepKaHUsl Kypca HallpaBJIE€HO Ha pealn3alio TaKOW MPEeMCTBEHHOCTH C
MOCJICTYIOIIUM JTaroM MOJYyYEHUS XUMHUYECKOTO OOpa3oBaHUSl B paMKaxX W3Y4YCHHS
CTIIEIUATbHBIX ©CTECTBCHHO-HAYYHBIX M XWMHYECKHX JUCIUIUIMH B BYy3ax U
OpraHu3alMIX CPEIHEr0 MPOoPecCHOHAIBHOIO 00pa3oBanus. B 3Toil cBs3u n3yyeHue
Kypca OpHUECHTUPOBAHO TIPEHMYIECTBEHHO Ha pacClUIUpEHHe U  yriayoOJieHue
TEOPETUUECKON W MPAKTUIECKON MOATOTOBKU 00YYAIONIUXCS B CHICIUATHN3NPOBAHHOM
€CTeCTBEHHO-Hay4YHOM Kjacce. Hapsiny ¢ atum, B cBere TpeboBannii ®I'OC COO k
IUTAaHUPYEMBIM pe3yJbTaTaM OCBOCHHs (penepanbHO 00pa3oBaTesbHOM MPOrpaMMBbl
cpenHero oo1iero 00pa3oBaHus U3yUYEeHHUE Kypca OPUEHTHPOBAHO TAKXKE HA pELICHUE
3a/1a4 BOCITUTAHUS U COIMAIBHOTO Pa3BUTHsI 00yUYarOmMuxcs, Ha GOPMHUPOBAHUE Y HUX
OOIIIEMHTEIUICKTYalIbHBIX yYMEHUH, YMEHUW palMoHaIN3allud Yy4yeOHOTO Tpyna |
000OIIEHHBIX  CIIOCOOOB  JIEATEIILHOCTH, HMEIONIUX  MEXKIUCIUIUIMHAPHBIM,
HAJAIPEIMETHBINA XapaKTep.

CocraBnsomeit kypca «YriayOnénHas xumus» B 10 cnenuamu3upoBaHHOM
€CTECTBEHHO-HAYUYHOM KJlacce «Ay» siBisieTcst Kypc «Opranuueckasi Xumus». OCHOBY
cojepxkanus Kypca «Opranndeckas XuMHUs COCTaBIISIET COBOKYMHOCTh MPEAMETHBIX
3HAHUH M YMEHMM, OTHOCSIIMUXCA K 0a30BOMY YpOBHIO M3YYEHHS MpeaMera. JTa



CUCTEMA 3HAHUH M0JIy4aeT ONPENEIEHHOE TEOPETUIECKOE JONOJHEHHUE, TIO3BOJIAIOIIEE
OCO3HAHHO OCBOHTH CYIIECTBEHHO OO 00BEM (DaKTOIIOTUYECKOTO MaTepHaa.
[Tpu u3yuenuu kypca obecrieyeHa BO3MOKHOCTh 3HAUUTEILHOTO YBEIMUEHUS 00bEMa
3HAaHUM O XHMMHMYECKMX JJIEMEHTaX M CBOMCTBAaX HX COCJUHEHUH Ha OCHOBE
paciMpeHus ¥ yriryOJIeHus MPeACTaBICHUIN O CTPOCHUH BEIIECTBA, XUMUUECKON CBSI3U
¥ 3aKOHOMEPHOCTSX NPOTEKaHUS PEAKUUH, pacCMAaTPUBAEMBIX C TOYKH 3pPEHUS
XUMUYECKOM KUHETUKA ¥ TEPMOAVHAMHUKHA JUIsI OPraHWYECKHX COCIMHEHHUHU.
XuMu4eckasi CBA3b B OPraHMYECKHX COEJIMHEHUSAX OOBSACHSAETCS C TOUKHU 3PEHUs
HHEPreTUYECKUX U3MEHEHUH npu €€ 00pa30BaHMU U pa3pylLICHHH, a TAKKE C TOUKH
3peHus MeXaHU3MOB €€ 0O0pa3oBaHus. [Ipu paccMOTpeHNH pEaKIIMOHHOM CIIOCOOHOCTH
COEIMHEHMI yJensieTcs 0co00e BHUMaHUE BOMpPocaM 00 3JIEKTPOHHBIX 3 (deKTax, o
B3aMMHOM BJIMSIHUM aTOMOB B MOJIEKYJIaX U MEXaHU3MaxX PeakLUu.

Oco0oe 3HaueHHEe UMEET TO, YTO MPU U3YYECHUH Kypca akLEHT OyIeT caeslaH Ha
OOILIIHOCTh METOAOB MO3HAHHUA, OOIIHOCTh 3aKOHOB M TE€OPUA B XMMHUU U B (PUBHKE:
aTOMHO-MOJIEKYJISIpHasE Teopusi (MOJEKyJsApHas Teopus B (PU3MKE), 3aKOHBI
COXpaHEHUsI MACChl U SHEPTHUH, 3aKOHbI TEPMOANHAMUKH, MPEACTABICHUS O CTPOECHUU
OpPraHUYECKUX BEUIECTB U JIPYTOE.

B 10 ke BpeMs B cofiepKaHUM Kypca MPeI0CTaBiIsIeTcs BO3MOXKHOCTD Uit OoJiee
00CTOSITEILHOTO ~ PACCMOTPEHHUS  XMMHYECKOM  OpraHu3alMM  KIETKH  Kak
OMOJIOTMYECKON CUCTEMBI, B COCTaB KOTOPOW BXOMST, K IPUMEPY, TAKUE CTPYKTYPHBIE
KOMIIOHEHTBI, KaK JIUMH]IbI, OCIKH, YTJIEBO/bl, HyKJIEHMHOBbIE KUCIOTHI U pyrue. [Ipu
3TOM 3HAHUSA O COCTaBE€ M CBOMCTBaX MNPEICTABUTENIE OCHOBHBIX KJIACCOB
OPraHWYECKHUX BEUIECTB CIIy>)KaT OCHOBOM Il M3Y4YEHHUS CYIIHOCTH HPOLECCOB
(dboTOCHUHTE3, IBIXaHUS], TUILEBAPEHUS.

B nnane QopmMupoBaHHs OCHOB HAyYHOTO MHPOBO33PEHMS, OCBOCHUS
oOLIeHAYYHBIX METO/JO0B MO3HAHMUS M OMNbITa MPAKTHUYECKOTO MPUMEHEHUS HayYHBIX
3HAHUU U3y4YeHHE Kypca « Y TIyOn€HHas XUMUS» OCHOBAHO Ha MEKIIPEIMETHBIX CBA3SIX
C Y4yeOHBIMM TMpeAMETaMH, BXOJSIUIMMU B COCTaB MPEAMETHBIX oOjacTei
«EcrecTBeHHO-Hay4HbIE MpeaMeThl», «Maremaruka u uHpopmatuka»y U «Pycckuit
S3BIK U JINTEPATYPa».

OO11ee 4nciao 4acoB, MPEAYCMOTPEHHBIX ISl U3yUEHUsS! Kypca Ha YPOBHE CPEIHEro
obmrero oOpa3zoBanus, cocTaBiseT 68 yacoB (2 yaca B Heen0). Yackl BBIICICHBI U3
4acTH, OPMUPYEMON yYaCTHUKAMU 00pa30BATENbHBIX OTHOIICHHH.



COILEPKXAHUE OBYUYEHUSA
10 KJTACC

OPT'TAHNYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYECKONH XMMMH.

[IpeameT 1 3HaYE€HUE OPraHUYECKOW XMUMHH, MPEACTABICHHUE O MHOIOOOpa3uu
OPTraHUYECKUX COCAUHCHUMN.

DIEKTPOHHOE CTPOEHUE ATOMA YIJIEPO/Ia: OCHOBHOE M BO30YKIEHHOE COCTOSTHUS.
BaneHTHplE BO3MOXKHOCTM aToma yriiepoja. XUMHUYECKas CBA3b B OPraHUYECKHUX
cOoeIUHEHMSIX. Tunbpl ruOpUAN3aluy aTOMHBIX opOuTanel yriaepoga. MexaHU3MbI
00pa3oBaHUsI KOBAJICHTHOW CBsi3M (OOMEHHBI M JOHOPHO-aKIENTOPHBIN). Tumsl
MepEeKpbIBaHUSI aTOMHBIX opOuTanei, 6- U m-cBsi3u. OguHapHas, JBOMHAsI U TpOHHas
cBs3b. CriocoOBI pa3pbiBa CBs3el B MOJIEKYyJIaX OpraHM4YecKux BeulecTB. [loHsATue o
CBOOOJTHOM pajiuKaie, Hykieoduse u anekTpodure.

Teopus crpoeHust oprannueckux coequHeHuii A.M. bytinepoBa u coBpeMEHHBbIE
MPEACTABICHHUS] O CTPYKTYpE MOJIEKYJ. 3HAUYEHHUE TEOPHH CTPOEHHUS OPraHUYECKHX
coelMHeHU. MOJIeKyJIsipHblE U CTPYKTYpHbIE (QopMyibl. CTpYKTypHBbIE (POPMYIIbI
pa3IMYHBIX BHJOB: pa3BEpHyTas, COKpAIIE€HHas, CcKeyneTHas. HM3omepus. Buasl
M30MEPUU: CTPYKTYpHAas, MPOCTPAHCTBEHHAs. DJIEKTPOHHbBIE 3()(PEKTh B MOJIEKyIax
OpraHUYEeCKUX COCTUHEHUN (MHAYKTUBHBIM U ME30MEPHBIN 3P(EKTHI).

[IpeacraBnenre o kinaccudukauuym opraHudyeckux BemniecTB. IloHsTHe o
¢dbyHkunoHansHOM rpynme. ['omonorus. ['omonornyeckue psabl. CucreMaruyeckas
HOMeHKJaTypa opranndeckux coenunenuit (IUPAC) u TpuBumanbHbie Ha3BaHUSA
OTJIEJBHBIX MTPEICTABUTEIICH.

Oco0eHHOCTH M KJIAacCHU(PUKALMS OpraHnyecKux peakiuui. OKUCIUTENIbHO-
BOCCTAHOBUTEIbHBIE PEAKLIUH B OPTraHUYECKON XUMUHU.

OKCIEpPUMEHTAIBHBIE METOJbl HW3Y4YEHUs BEUIECTB M WX IPEBpaLICHUIL:
O3HaKOMJIEHHE C 00pa3llaMi OpraHMYeCKHX BEUIECTB M MaTepHajlaMd Ha MX OCHOBE,
ONBITHl IO TPEBPALICHUIO OPraHUYECKUX BEIIECTB NPU HarpeBaHuM (ILIABJIECHUE,
oOyrJiMBaHWEe W TOPEHHUE), KOHCTPYHPOBAHUE MOJEJIEH MOJIEKYJ OpraHWYECKUX
BEILECTB.

YriaeBoaopoasbl.

Anxanbl. 'omonoruueckuil psii ajkaHoB, oOmas ¢opMylia, HOMEHKIATypa U
M30MepHus. DIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ allKaHOB, SpP°-
ruOpuau3anms aTOMHBIX OpOuTanel yriepoaa, o-cBsizb. Dusnyeckue CBOMCTBA
AJIKAHOB.



XUMHYECKHE CBOWCTBA AQJIKAHOB: PEaKUUM 3aMEUICHHS, W30MEPHU3ALNH,
JNErUAPUPOBAHMS, LMKIU3AIUKU, NMHUPOIU3a, KpeKuHra, ropenus. IIpencraBienue o
MEXaHU3ME PEAKIUi PaJuKaIbHOrO 3aMEILICHMUS.

Haxoxnenue B pupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aJIKAaHOB.

[uxnoankanel. Ob6mas (opmyna, HoOMEHKIaTypa W uzoMepus. OcoOeHHOCTH
CTPOCHHSI U XMMHUYECKUX CBOMCTB MajblX (IHKJIOMPOIAH, HUKIOOYTaH) U OOBIYHBIX
(LIMKJIOTIEHTaH, MUKJIOTeKCaH) HuKIoankaHOB. CrocoObl MOy4eHHs] U MPUMEHEHHE
UKJIOAJIKAHOB.

Anxenbl. ['oMonoruueckuit psii ajkeHoB, oOmas (opmyna, HOMEHKIATYpa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOIEKYIN AIKEHOB, SP>-rHOpuausanus
aTOMHBIX OpOuTaneil yriaepoa, 6- U m-cBA3u. CTpyKTypHas U reoMeTpuueckas (1uc-
TpaHc-) nuzomepus. du3nueckre cBOMCTBA aJIKEHOB. XMMHUECKHE CBOWCTBA: pEaKLUU
IIPUCOEIUHEHHNS], 3aMEIICHUS B O-II0JIOKEHUE IIPU IBOWHON CBA3U, IIOJIMMEPU3ALUU U
okucinenus. [IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiuu Ha ABOMHYIO CBS3b.
CrocoObl OJTy4eHHs U IPUMEHEHHE aJIKEHOB.

Ankaauensl. Knaccuduxanus ankaaueHOB (CONPsOKEHHBIC, W30JUPOBAHHEIE,
Kymyaupoganusie). OCOOEHHOCTH 3JIEKTPOHHOTO CTPOEHHUS U XMMHUYECKHUX CBOICTB
COTNPSKEHHBIX UEHOB, 1,2- u 1,4-npucoenunenue. [lonmumepusamnust conpssKEHHBIX
nueHoB. CriocoObl MOTYyYEHUS U TPUMEHEHUE aIKaJUEHOB.

Ankunbl. ['oMonornueckuil psii aJkUuHOB, 00IIast (GopMyrna, HOMEHKJIATypa U
M30MEpUsl. DJIEKTPOHHOE W NPOCTPAHCTBEHHOE CTPOEHUE MOJEKYJ aJKHHOB, SP-
ruOpuau3anmsi aTOMHBIX opoOuTaneld yriepoga. du3Myeckue CBOMCTBA aTKHHOB.
XHAMHUYECKHE CBOMCTBA: PEAKLMU IPUCOCAUHEHUS, TUMEPU3ALUA U TPUMEPU3ALINH,
OKHcIIeHHs. KHCIIOTHBIE CBOWCTBA AJKWHOB, UMEIOIIMX KOHUEBYIO TPOWHYIO CBA3b.
KadecTBeHHbIE peakiuu Ha TPOHHYIO CBs3b. COCOOBI MOJy4YEHUS U NMPUMEHEHHE
AJKUHOB.

ApomaTrdeckue yriieBoopobl (apeHsl). ['oMonorudyeckuit ps apeHoB, oo1as
(dbopmysa, HOMEHKIIATypa U U30MEpHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH30J1a. DU3UYECKHE CBOMCTBA apeHOB. XMMHYECKHE CBOMCTBA OCH301a U
€ro rOMOJIOTOB: PEaKIMU 3aMelleHUs B OEH30JIbHOM KOJIbLIE W YTJIEBOJOPOIHOM
panukaie, peakluu NpucoeIUHEHMs, OKUCIIEHHE ToMoJIoroB 6eH3ouna. [IpeacraBnenue
00 OpPHEHTHUPYIOLIEM JEUCTBUU 3aMECTUTECH B OEH30JHHOM KOJIbLIE HAa MpPUMEpE
ANKWIBHBIX PAJIMKAJIOB, KapOOKCUIBHOU, THAPOKCUIBHOW, aMUHO- U HUTPOTPYIIIBI,
aTOMOB TajioreHoB. OCOOEHHOCTH XMMHMUYECKHX CBOMCTB cTupoia. [lonmumepusanus
ctuposia. CriocoObl MOTyuyeHus: ¥ MPUMEHEHNE apOMATUYECKUX YTIIEBOIOPOIOB.

[Tpuponusiii ra3. Ilomytasie HedTsHBIC Tazbl. HedTh u e€ mpoucxoxaeHue.
KamenHbIil yronb U mpoaykTel ero mnepepadotku. CrnocoObl nepepaboTku HedTu:
NEPEroHKa, KPEeKUHI (TePMUYECKUN, KaTalUTUYECKUi), pUPOPMHUHT, MUPOIH3.
[IponykThl nepepadoTku HEDTH, UX IPUMEHEHKE B MPOMBILIJIECHHOCTU U B OBITY.



['eneTnueckas CBA3b MEXAY Pa3INYHBIMU KJIACCAMH YTJIEBOJOPOAOB.

DNEeKTPOHHOE CTPOEHHE TaJOreHIPOM3BOJHBIX YIVIEBOJIOPOJOB. Peaknuum
3aMEIlIeHHs] TrajoreHa Ha THAPOKCOTPYMIY, HUTPOTPYIIy, I[HAHOTPYIIIY,
amuHorpynmy. JleficTBue Ha rajJoreHInpou3BOAHbIC BOJHOTO U CIIMPTOBOTO pacTBOpa
ménoun. B3aumoneicTBue TUraloreHaJIkaHOB C MarHhueM W LHUHKOM. [loHsthe o
METaJUIOOPTaHUYECKUX  COEIMHEHUAX. lcnosib30BaHME  TallOr€HIPOM3BOIHBIX
yIIEBOAOPO/IOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIECTB.

DKCneprUMEHTAIbHBIE METO/IbI M3yUEHHUSI BEIIECTB U UX MPEBPALICHUN: U3yUCHHE
(GU3MYECKUX CBOMCTB YIJIEBOJOPOJIOB (PACTBOPUMOCTH), KAUECTBEHHBIX pEaKIUn
YIJIEBOJIOPOAOB Pa3MUHbIX KJaccoB (0OeciBeyMBaHUE OPOMHOM HIIM MOJTHOM BOJIBI,
pacTBOpa MepMaHraHaTa KaJiusl, B3aUMOJEHCTBUE AllETHIIEHA C AMMHAYHbIM PACTBOPOM
okcuga cepebpa(l)), kadecTBeHHOEe OOHapyXeHUE yriepoja M BOJIOpoJa B
OpraHUYECKUX BEIIECTBAaX, IIOJyYCHHE OSTWICHA M M3Y4YEHHE €ro CBONCTB,
o3HakoMJieHue ¢ KosutekuusiMu «Hedts» m «Yrome», ¢ oOpa3unamu IiactMace,
KaydyKOB M  PE3UHbI,  MOJCIHUPOBAHUE  MOJEKYJ]1  YIJEBOJOPOAOB U
raJIOT€HIPOU3BOIHBIX YIJIEBOJOPOIOB.

Kuciopoacoaepxkamme opranudeckue COeIMHECHUS.

[IpenenbHble OJHOATOMHBIE CIUPTHI. CTpOEHKE MOJIEKYJI (Ha IPUMEpPE METAHOIIA
¥ 3TaHoja). 'oMonorudeckuil psan, obmas (popmyia, U3oMepHsi, HOMEHKIATypa U
kinaccuukanua. Pu3nMUecKue CBONCTBA TMPEACNBHBIX OJHOATOMHBIX CHHUPTOB.
BopopoaHsie cBA3U MEXy MOJIEKYJIaMU CIIUPTOB. XUMUYECKHUE CBOWCTBA: PEAKIIUU
3aMEUIEHUs, JeruapaTaluuy, OKHUCICHHS, B3aHUMOJCICTBUE C OPraHUYECKUMHU H
HEOpPraHMYEeCKUMHU KuciioTaMu. KadecTBeHHasi peakuusi Ha OJIHOATOMHBIE CIIHAPTHI.
JleiicTBue 3TaHONa M METaHOJIa Ha OpraHu3M uenoBeka. CrnocoObl MOJy4YEeHHS U
MPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[Ipocteie a¢upsl, HOMEHKIAaTypa U u3oMepusi. OcoOeHHOCTH (PU3UYECKUX U
XMMHUYECKUX CBOWCTB.

MHoroatroMHble CHHUPTHI — OSTUJIEHIVIMKOIb W INHIEepUuH. Duznueckue u
XUMHUYECKUE CBOMCTBA: peaKIMU 3aMElIeHUs, B3aUMOACHCTBUE C OpPraHUYECKUMU U
HEOPTraHWYECKUMH KHUCJIOTaMM, KaueCTBEHHAsl peaklys Ha MHOTOATOMHBIEC CIHPTHIL.
[IpeacraBnenre 0 MexaHU3ME peakiuil HykjIeopuiIbHOTO 3aMmerienus. JleiicTBue Ha
opranusm uesnoBeka. CriocoObl MOTy4eHHs U TPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.

@®enon. CrpoeHHE MOJIEKYJbl, B3aMMHOE BIUSHUE TUAPOKCOTPYIIBI U
O0eHzonpHOTO siApa. dusnueckue cpoiicTBa (eHonma. OCOOCHHOCTH XUMHUYECKHUX
cBoiicTB (henona. KauectBennnie peakiuu Ha henon. Tokcuunocth GpeHona. CriocoObl
MOJTy4eHUs U puMeHeHue GpeHona. OeHonbopmanbaeruaHas cCMoJIa.

KapOoHusbHble COCAMHEHNUS — allbJETUbl U KETOHBI. DJIEKTPOHHOE CTPOCHUE
KapOOHWJIbHOM Tpynmbl. ['omMosiornyeckue psjibl anbJETUIOB M KETOHOB, OOIIas
dbopmyna, uzomepus 1 HomeHkiIaTypa. dusnyeckrue CBOMCTBA allbJIETUI0B U KETOHOB.



XUMUYECKUE CBOMCTBA aJIbJIETHU/IOB U KETOHOB: peaAKIUU NpucoequHenusi. OKUCIeHHEe
aNbJICTUIOB, KAa4YECTBEHHBIE peakiuu Ha aimpAerunabl. CrmocoObl TONy4YeHHUS U
NPUMEHEHUE aJbJCTHIOB U KETOHOB.

OnHOOCHOBHBIE TIpeNlebHbIE KapOOHOBBIE KUCIOTHl. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHUCIOT. M3oMepusi 1 HOMeHKIaTypa. PU3MUecKrne CBOMCTBA
OJIHOOCHOBHBIX TIPEICNIbHBIX KAapOOHOBBIX KHUCIOT. BomopoaHbie CBSI3M MEXIy
MOJIEKYJIJaMHd KapOOHOBBIX KHCJIOT. XMMHUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOICTBA,
peakuusi dSTepUPUKALMKM, pPEaKIUW C YYaCTHEM YIJIEBOJOPOAHOrO pajuKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [IoHsATHE O MPOU3BOIHBIX KapOOHOBBIX
KHCIIOT — CIOXHBIX 3(upax. MHorooOpasue kapOOHOBBIX KHUCIOT. OcoOeHHOCTH
CBOMCTB HEMPEJETbHBIX W apOMaTHUYECKUX KapOOHOBBIX KHCJIOT, JMKAPOOHOBBIX
KHCIIOT, THUIAPOKCUKApOOHOBBIX KHUCIOT. [IpeacTaBuTenu BbICHIMX KapOOHOBBIX
KUCJIOT: CTEapuHOBas, MaJIbMUTHUHOBAs, OJICMHOBAs, JUHONEBASA, JUHOJEHOBAS
KUCI0Thl. CIOCOOBI MOJy4eHUsI U MPUMEHEHNE KapOOHOBBIX KUCIOT.

Cnoxsble 3¢upbl. ['omonornueckuii psn, obmas QopMmyia, U30MepUs H
HOMEHKJIaTypa. (DPU3NYECKHE W XHUMHUYECKHE CBOWCTBA: TUIAPOJIM3 B KHCIOW U
IECJIOYHOM Cpelie.

Kupswi. Ctpoenue, pusndeckne U XMMUYECKHE CBOMCTBA KUPOB: TUIPOJIU3 B
KHCIION W 1eno4Hoil cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJEPXKAIIUX OCTaTKU
HEeTPeeTbHBIX JKUPHBIX KUCIIOT. JKUPBI B IPUPO/IE.

MpL1a KaK COJIM BBICIINX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JCHCTBHE.

OO6mrast xapaktepucTika yriaeBoaoB. Kiaccudukanus yrieBogoB (MOHO-, THU- U
noyucaxapuabl). MoHocaxapuabl:  TUIIOKO3a, (pykTo3a, ramakto3a, pubdosa,
nezokcupu6o3a. dusmueckue CBOMCTBA M HaxoXJeHUE B mpuponae. POTOCUHTES.
XUMHUYECKHE CBOMCTBA TJIFOKO3bI: PEAKIMUA C YYaCTUEM CIUPTOBBIX M AIbIACTUIHON
IPyII, CHUPTOBOE M MOJIOYHOKUCIIOE OposkeHue. [I[pumenenune rioKo3bl, €€ 3HaUCHHe
B JKU3HEAEATEIbHOCTH opraHusma. [lucaxapuibl: caxapo3a, MajlbTO3a M JIAKTO3a.
BoccranaBnuBarome M HEBOCCTaHABIMBAIOIIKME  aucaxapuiel.  ['maponus
nucaxapuaoB. Haxoxnaenue B npupoae um npuMeHenue. [lomucaxapuabl: Kpaxmad,
INIMKOTEH W nemwnosio3a. CTpoeHne MakpoMOJEKYJ KpaxMalla, T[JIUMKOTE€Ha H
1eutroNo3bl. usznueckue CBOMCTBA KpaxMaia U LEJUTF0I03bl. XUMUYECKUE CBOKMCTBA
KpaxMaJia: TUIPOJIU3, KAauyeCTBEHHAs peakius ¢ HOAOM. XHUMHUYECKHE CBONCTBA
LEJUTIOJIO3bI: TUIPOJIN3, OTyYeHUE d3PUPOB LEeIUTH0103bl. [IoHsITHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO3a, alleTaTHBIN MIEIK).

OKCIEpUMEHTAIbHbIE METOJbl M3Y4YEHHs BEIIECTB M HX MPEBpAILCHUI:
PacTBOPUMOCTh PA3JIMYHBIX CHUPTOB B BOJE, B3aHMMOJICHCTBUE ATAaHOJ]A C HATPUEM,
OKHCIICHHE STUJIOBOTO CHUPTa B ajbJEruj Ha PacKAJIEHHOW MEIHOW MPOBOJIOKE,
OKHUCJIEHHE JTUJIOBOrO CHUPTa JIUXPOMATOM Kaius (BO3MOXHO HCIOJIb30BAHUE
BUJICOMATEPUATIOB), KAUYECTBEHHbIC PpEAKIMM Ha albJeruabl (C TUAPOKCHIIOM



nuammuHcepeopa(l) u rugpoxcunom menu(ll)), peakuus raviepuHa ¢ TUAPOKCUAOM
Meau(ll), xumudeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMOJEHCTBUE
pacTBopa IroKo3bl ¢ rugpokcunom meau(ll), B3aumopeiicTBue kpaxmana ¢ MOJOM,
pelIeHNE FKCIIEPUMEHTAIIBHBIX 33a4 10 TeMaM «CrupTsl U peHonby, «KapboHoBBIE
KUCTOThI. ClI0XKHBIE 3()UPBDY.

A3oTcoaep:kamnue OpraHnyecKue coeAuHeHus.

AMUHBI — OpraHMYecKHe NPOM3BOAHBIE aMMuaka. Kiaccudukanus amMHHOB:
anudaTtryeckue U apoMaTHUECKUE; TIEpBUYHBIE, BTOPUUHbIE U TpeTHuHble. CTpoeHue
MoJieKyJs, oOmas ¢opMmyna, HU30MEpHs, HOMEHKJIAaTypa U (pU3MUECKHe CBONCTBA.
XUMUYECKOe  CBOWMCTBA  anu(aTHUYECKUX  aMHHOB:  OCHOBHBIE  CBOMCTBa,
ANTKWJINPOBAHNE, B3aNMOJICUCTBUE IEPBUYHBIX AMUHOB C a30TUCTOM KuciIoTOoM. Conn
AIKUIAMMOHMS.

AHWIVH — IpEICTaBUTENIb aMUHOB apoMaTU4ecKoro psaa. CTpoeHHe aHWIIMHA.
B3anMHoe BiMsiHME TpyIIT aTOMOB B MOJIEKyJe aHuInHa. OCOOEHHOCTH XUMUYECKUX
cBOMCTB aHwinHa. KadecTBeHHble peakunu Ha aHWIMH. CHocoObl MOJy4YeHUs U
MpUMEHEHUE anudaTuueckux aMuHoB. [lonyyeHne aHuIMHa U3 HUTPOOEH301a.

AmuHokuciotel. Homenknatypa u m3omepus. OTHENbHBIE NPEACTABUTEIN O
AMUHOKHUCIIOT: TJIMLIMH, ajaHuH. PHu3ndeckue CBOKWCTBA aMUHOKHUCIOT. XUMUYECKUE
CBOMCTBA aMUHOKHUCIOT KaK aM(pOTEPHBIX OPraHUYECKHX COCIWHEHUMN, peaKius
MOJIMKOHJIEHCALIUKM, OO0pa3oBaHUE TMENTHIHOM CBs3U. buosornueckoe 3HayeHUE
aMUHOKHCIOT. CUHTE3 ¥ THIPOJIN3 MENTHIOB.

benku kak mnpupogHele noauMepsl. llepBudyHas, BTOpUYHAs M TPETUYHAS
CTpyKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB: THIPOJU3, JAEHATypalus,
KaueCTBEHHbIEC PEaKLIUU Ha OEJIKU.

OKCNepUMEHTAIbHBIE METOJbl HW3Y4YEHUsI BEUIECTB M WX MpEeBpalleHUil:
pacTBopeHHEe OEJIKOB B BOJIE, ICHATypalysi OEJIKOB IIPU HarpEeBaHU U, IIBETHBIC PEaKLIUU
Ha O€NK{, pelIeHHE SKCIEPUMEHTAIBHBIX 3ajad M0 TeMaM «A30TcojaepiKaliue
OpraHuYecKue COeTMHEHU» U «Pacrno3HaBaHue OPraHMYECKUX COSAUHEHUIN.

BbicokoMouiekyJIsipHbIE COeIMHEHUS.

OCHOBHBIE TOHSITUS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEJUHEHUN: MOHOMED,
MIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb NOJHMMEPHU3ALMH, CPEIHSA MOJIEKYJspHas
Macca. (OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIDHBIX COEIMHEHMN —
MOJIMMEpHU3AIUS U MOJTUKOHEHC AL

[Tonumepubie  Marepuanbl. [lnacTmaccel  (MOAMATUIICH,  TOJIMIPONUIIEH,
NOJIMBUHWIXJIOPUA,  MOJUCTHPOJ,  MOJUMETHIMETAaKpWiIaT,  HOJUKapOOHATHI,
noJIMdTUIICHTEpEePTaNIaT). Y THiM3aIus 1 nepepadoTka IIacTuKa.

DnacToMepbl: HaTypalbHBIN KaydyK, CHHTETHUECKHE KaydyKH (OyTaIueHOBBIH,
XJIOPOIIPEHOBBIM, M30ITPEHOBBIN) U CUIIUKOHBI. Pe3uHa.



BonokHa: HaTypanpHbIE (XJIONOK, HIEPCTh, HIENK), UCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JIAaBCaH).

[TonmuMmepsl criennaibHOrO Ha3HaveHUs (Te(IIOH, KeBap, JIEKTPOIPOBOASILNE
HOJIUMEPBI, OMopaziaraeMple MOJIUMEpPHI).

OKCNEpUMEHTAIbHBIE METOJbl HW3Y4YEHUs BEUIECTB M WX MpEBpalICHUIL:
O3HaKOMJIEHHE C 00pasllaMd TPUPOJIHBIX M HMCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pELICHHE dKCIIEPUMEHTANIBHBIX 33]1a4 110 TeMe «Pacro3HaBaHue macTMacc
1 BOJIOKOH).

Pacuérurlie 3agaun.

Haxoxnenne MoONEKyIIpHOM (QOpMyJIbl OpPraHUYECKOro COCIUHEHHUS IO
MacCOBBIM JOJISIM 3J€MEHTOB, BXOJSIINX B €r0 COCTaB, HAXO0XKJIEHUE MOJEKYJIAPHON
(GOopMyJIbl OPraHUYEeCKOT0 COEIMHEHUs 0 Macce (00bEMY) MPOAYKTOB CrOpaHHUsl, IO
KOJIMYECTBY BellecTBa (Macce, 00BbEMY) MNPOAYKTOB PEAKUMHU W/WUIM HUCXOTHBIX
BEILECTB, YCTAHOBIIEHUE CTPYKTYPHOU (POPMYIIbI OPraHMYECKOrO BEIIECTBA HA OCHOBE
€ro XMMHYECKUX CBOWCTB WJIM CIOCOOOB MOJYYEHUS, ONPEACIICHHE J0JI BbIXOa
MIPOJIYKTa PEaKUUU OT TEOPETUUYECKH BO3ZMOXKHOTO.

MexnpenMeTHbIE CBA3H.

Peanu3anus MexnpeIMeTHBIX CBA3EH IIPU U3YYEHUU OpraHn4YecKor xumuu B 10
KJIACCE OCYILIECTBISIETCA YEpe3 HMCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
MOHSTUH, TaK U IOHATUH, NPUHATHIX B OTJIEIbHBIX MTPEAMETaX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1iue ecTecTBEHHO-HAay4HbIE MOHATHS: SBJICHUE, HAy4YHbIH (DakT, THIoTe3a,
TEeOopusi, 3aKOH, aHajiu3, CHUHTE3, Kiaccupukauus, HaOIIOACHUE, HW3MEpPEHHE,
AKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHUE.

®u3uka: Mmarepus, aroM, DJEKTPOH, MPOTOH, HEWTPOH, MOJIEKYJa,
SHEPreTUUECKUN YpOBEHb, BELIECTBO, TEI0, 00BEM, arperaTHoe COCTOSIHUE BEILECTBa,
(bu3nyecKkre BeIMUNHBL, €UHUIIBI U3MEPEHUS, CKOPOCTh, SHEPTHUs, Macca.

buonorusi:  knerka, oOpraHu3M, 2JKOcucTema, Ouocdepa, MeTabOJIU3M,
HACJIEJICTBEHHOCTb, aBTOTPO(PHBIM M TeTepoTpO(dHBI TUN TUTaHUSA, OpOXKEHUE,
(dboTocUHTE3, IbIXaHKE, OCIKHU, YTIEBObI, )KUPbI, HYKJIEUHOBBIE KUCIOTHI, (PEPMEHTBHI.

['eorpacdus: mosie3Hble HCKOMAaEMbIE, TOTLIHBO.

TexHo0rus: NMUIEBbIE NPOAYKThI, OCHOBBI PALIMOHAJIBHOTO MUTAHUS, MOIOIIME
CpeliCTBa, MaTepuaibl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

INTAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA IIPOTPAMMBI KVYPCA
«YTIJIYBJIEHHASL XHMMMSI» HA YPOBHE CPEJHEIO  OBILIETO
OBPA30OBAHNMA

JIMYHOCTHBIE PE3YJIBTATBI



B cooTBeTCTBUM C CHUCTEMHO-JIESITEIBHOCTHBIM TMOJXOJOM B CTPYKTYpe
JUYHOCTHBIX PE3YIBTATOB OCBOEHUS MpeaMeTa « XUMUsS Ha YPOBHE CPEHErO 00IIETo
o0pa3oBaHUs BBIJICIICHBI CIEAYIOIIME COCTABISIONINE: OCO3HAHHME OOYYarOIIMMUCS
POCCHIMCKON  IpakJaHCKOW  HMACHTHYHOCTH; TOTOBHOCTb K  CaMOPa3BUTHIO,
CaMOCTOSTEIIFHOCTH M CaMOOIPEACIICHUI0; HAJINYWe MOTHUBAlMA K OOYYCHHIO;
TOTOBHOCTh W CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS MPHUHATHIMH B
oOlllecTBe TMpaBUJaMU W HOPMAaMH TIOBEJICHUS, HaJIWYUE MPaBOCO3HAHUS,
HKOJIOTUYECKOHN KYJIbTYpPbl; CHIOCOOHOCTH CTABUTh LIENTU U CTPOUTDH KU3HEHHBIE TUTAHBbI.

JIM4HOCTHBIE  pe3yibTaTbl OCBOCHMSI MpeAMeTa «XUMHUSD»  OTpPaXKaroT
c(hOPMHPOBAHHOCTh OIBITA T[IO3HABATEIIBHOW M TPAKTUYECKOW JIESTEIBHOCTH
00yyJaromuxcs B Mpoliecce peann3aiu 00pa3oBaTeIbHOMN IS TEILHOCTH.

JINYHOCTHBIE  pe3yJIbTaThl OCBOCHUS  MpeaMeTa «XHUMUS»  OTPAKAIOT
c(OPMHUPOBAHHOCTh OIbITA I[IO3HABATEIIbBHOW M MPAKTUYECKOW JIESITEIIbHOCTHU
00yyJaroImuxcsl B Mpoliecce peanusauu o0pa3oBaTeIbHON AESTEILHOCTH, B TOM YUCIIC
B YaCTHU:

1) rpamaaHCKOro BOCIUTAHUSA:

OCO3HaHUSI OOYYaIOIIUMHKCS CBOMX KOHCTUTYIIMOHHBIX TPaB U OO0S3aHHOCTEH,
YBa)KECHHS K 3aKOHY U ITPaBOIOPSAKY;

MPEJCTABICHUSI O COIMAJIbHBIX HOPMax M TMpPaBWIAX MEXKIMYHOCTHBIX
OTHOIIIEHUI B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIHLHOCTH MPU CO3aHUM YUEOHBIX
MIPOEKTOB, PEIICHUH YYEOHBIX M TO3HABATENBHBIX 3aJ1a4, BHITOJHEHUH XUMHUYECKHUX
AKCIIEPUMEHTOB;

CITOCOOHOCTH TOHUMATh ¥ TPUHUMATh MOTUBBI, HAMEPEHUS, IOTUKY U apPTyMEHTHI
JIPYTUX TIPU aHAIU3€ PA3IMYHbIX BUJIOB YUCOHOM €SI TENHLHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMS:

LHEHHOCTHOTO OTHOIIEHUSI K HMCTOPUYECKOMY M HAyYHOMY HACIIEIHIO
OTE€UYCCTBEHHON XUMUM;

YB@XEHHUS K TIPOIIECCY TBOpPYECTBA B 00JaCTH TEOPUU U MPAKTUUECKOTO
MIPUJIOKEHUSI XUMHUH, OCO3HAHMS TOTO, UTO IAHHBIC HAYKU €CTh PE3yJIbTaT JIUTEIbHbIX
HAOIOCHUHM, KPOMOTIMBBIX SKCIEPUMEHTAIBHBIX IMOMCKOB, TMOCTOSHHOTO Tpy/a
YYEHBIX U IIPAKTUKOB;

WHTEpeca U MO3HABATEJIbHBIX MOTHBOB B TMOJYUYEHUH M TOCJICAYIOIIEM aHaIn3e
nH(pOpMaIUHU 0 MEPEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEYECTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MOBEICHHUS;

CIIOCOOHOCTH OIICHMBATh CUTYAaIlMH, CBSI3aHHBIE C XUMUYECKUMU SBICHUSIMH, U
OPUHUMAaTh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;



TOTOBHOCTH OIICHHMBAaTh CBOE IOBEACHUE U TOCTYIKU CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX W IMPABOBBIX HOPM U C YYETOM OCO3HAHUS IMOCIEICTBUIA
MOCTYTKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

MIOHUMAaHUs L[IEHHOCTEH 3J0poBOro M  0Oe3zomacHOro oOpasza  KHU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (HU3MYECKOMY U
NICUXUYECKOMY 3/10POBBIO;

coOnro/ieHns TpaBuil 0e30MacHOro oOpallleHHs ¢ BeleCTBaMH B  OBITY,
MOBCEIHEBHOM )KU3HH, B TPYJOBOM AECATEIBbHOCTH;

MMOHMMAHUS [IEHHOCTH MPaBWJI UHIMBUIYaJIbHOTO U KOJUIEKTUBHOTO O€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3[I0POBBIO U )KU3HHU JIIO/ICH;

OCO3HAHUSI TOCJEICTBUM M HENPUSTHUS BPEAHBIX NPUBBIUEK (YHMOTPEOICHUS
AJIKOTOJIs1, HAPKOTUKOB, KYpEHUS1);

5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOU KOMIIETEHTHOCTHU B y4eOHO-UCCIEeI0BATEIbCKON
NEATEIbHOCTU, OOIIECTBEHHO MOJIE3HOM, TBOPUYECKON U IPYTUX BUIAX JEATCIbHOCTH;

YCTAaHOBKM Ha aKTHUBHOE YYaCTHE B PELICHHUH MPAKTUYECKHUX 33/1a4 COLUAIbHOU
HaIpaBJIECHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHUIO MpOoQeccuil paziIuyHOro pojia, B TOM
YuUCJIe Ha OCHOBE MMPUMEHEHUS MIPEAMETHBIX 3HAHUHN IO XUMUHU;

YBaXXEHHUS K TPYLY, JIOJAM TPpyAa U pe3ybTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTH K  OCO3HAHHOMY BBIOOpY  HMHAMBHUAYAJTBbHONW  TPaeKTOPUU
oOpazoBanusi, Oyaymiel mpopeccuu U pean3aiuu COOCTBEHHBIX KU3HEHHBIX TJIAaHOB
C yYETOM JIMYHOCTHBIX HHTEPECOB, CIOCOOHOCTEW K XWMHUHU, HHTEPECOB U
MOTpeOHOCTEHN 001IeCcTBa;

6) 3K0JOrNYecKOro BOCIIMTAHUS

AKOJIOTUYECKH I11€J1IeCO00Pa3HOr0 OTHOIICHUS K TPUPOJIE KaK HCTOYHUKY
CYILIECTBOBAHMS KU3HU Ha 3€MIIE;

MOHUMAHMS TJ00AJBHOTO XapakTepa JKOJOTMYECKUX MpoOseM, BIUSHUS
HKOHOMHUYECKHUX MPOIECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIBHON CPeibl;

OCO3HaHUSI HEOOXOJIMMOCTH WCIIOIH30BAHUS JOCTHXKCHUM XUMUU JIJIST PEIICHUS
BOIIPOCOB PAIMOHAIBLHOTO MIPUPOIONIOIb30BAHUS;

AKTUBHOT'O HENPUATHS ACUCTBUMN, IPUHOCAILIUX BPEJ OKPYKAIOLIEH IPUPOIHON
cpelne, yMEHHUs NPOrHO3MPOBATH HEOJArONPHUSATHBIE HKOJIOTHYECKUE TOCIEACTBUS
NpEeANTPUHUMAEMBIX ICMCTBUM U MPEAOTBpAIIATh UX;

HaJlMYus Pa3BUTOrO JKOJOTHYECKOTO MBIIIIECHUS, 3KOJIOTHYECKOU KYJIbTYPHI,
OTBITA AESITEIBHOCTH HKOJOTMUYECKON HAIMPABICHHOCTH, YMEHUSI PYKOBOJCTBOBATHCS
UMU B [103HABATEIbHONW, KOMMYHUKATUBHON M COLIMAIBLHOMN MPaKTUKE, CIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UJEOJIOTHH XeMOpoOuH;



7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTUS HAYKU U
0OIIIECTBEHHON TPAKTUKH;

NOHUMAaHUS celMUKU XUMUU KaK HAyKH, OCO3HAaHUS €€ PO B HOPMUPOBAHUU
paIoOHAIBHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU LEJIOCTHOTO MPEICTaBICHUS 00
OKpY>KaloIlleM MHUpPE KaK O €IUHCTBE MPUPOABI M YEJIOBEKa, B MO3HAHUHU MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuu Ipo0JIeM COXpaHEHUsI IPUPOITHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COO0M 3HAYUMOCTH XUMUU J1JII COBPEMEHHOM IUBUIIN3AINU: B
e€¢ T'YMaHHCTUYECKOW HAIpaBJICHHOCTH M BaXXHOW POJIM B CO3/IaHUU HOBOM 0Oa3bl
MaTepUaTbHONU KYJIbTYphI, B PEIICHUU TTI00aTbHBIX MPOOIEM YCTOWYHBOTO Pa3BUTHUS
YEJIOBEUECTBA — CBIPbEBOM, SHEPreTUYECKOM, MHUIIEBOM UM  SKOJOTUYECKOU
0€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 0OECIIEYEHUHU YCIIOBUI YCHEIIHOTO TpyAa U
HKOJIOTMYECKU KOM(POPTHOM KU3HU KaXA0Tr0 WieHa O0IIeCTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: TOHUMAHHUS CYIITHOCTH METOIOB IMO3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4aeMbIe
3HAHUSA JUIA aHAJIM3a U OOBSICHEHUS SBJIICHUH OKPYKaIOIIEro MUPa U MPOUCXOIAIINX B
HEM WM3MEHEHUH, YMEHHs JieslaTh 0OOCHOBAHHBIE 3aKJIIOYEHHS HAa OCHOBE HAayYHBIX
(haKTOB U UMEIOIINXCS TAHHBIX C IEJIbIO MOJIYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CAMOCTOSITEIBHO UCIIOIb30BATh XUMUYECKUE 3HAHUS JJI PELICHUS
Mpo0JIeM B PEATbHBIX KU3HECHHBIX CUTYAIIHSIX;

MHTepeca K NO3HAHMIO, NCCIIeI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HEMPEPHIBHOMY  OOpa30BaHUI0 U
caM0o00pa30BaHHI0, K AaKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMA 110 XHMHH B
COOTBETCTBHH C )KU3HEHHBIMH MOTPEOHOCTSIMH;

MHTEpeca K OCOOCHHOCTSAM TpyJAa B PA3NIMUYHBIX cepax MpoecCHOHATBHON
JESITeIbHOCTH.

METANPEAMETHBIE PE3YJIBTATDBI

MeranpeaMeTHbie pe3yiabTaThl OCBOCHUS MPOTPAMMbl 10 XUMHUU HAa YPOBHE
CpemHero o0mero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE ISt dbopmupoBaHus MUPOBO33PEHUS oOyyJaroumxcs
MEXIUCIUTUTMHAPHBIE (MEXKMPEIMETHBIE) OOIICHAYYHbIC TOHATHS, OTPaKAIOIINE
IIEJIOCTHOCTh HAYYHOM KapTHUHBI MHpa U CHENUGUKY METOJOB TO3HAHUA,
HCIIOJIb3YeMbIX B €CTECTBEHHBIX Haykax (MaTepusi, BEIECTBO, DHEPTHs, SBIICHHE,
MpoIlecc, CUCTeMa, HAay4YHbIA (DAKT, MPUHIINI, TUTIOTE3a, 3aKOHOMEPHOCTH, 3aKOH,
TeopHsl, UcciieoBaHue, HAOII0IEHNE, U3MEPEHUE, SKCIIEPUMEHT U JIpyTHUE);

yHHUBEpCaJbHbIE Y4eOHbIC AEWCTBHUSA (TO3HABAaTEIbHBIC, KOMMYHHKATHUBHBIC,
peryJsaTUBHBIE), o0ecnieunBatomue popmupoBanre GyHKIIMOHATHLHON TPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00yJaroImuxcs;



CIIOCOOHOCTh OOYYarOIMXCs HUCMOJb30BaTh OCBOCHHBIE MEXIUCIUILIMHAPHBIE,
MHPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIIbHbIEC YUCOHBIC ICUCTBUS B IO3HABATEIHHOM
U COITMAJILHOM MTPaKTHKE.

MeranpenMeTHbie  pe3yJbTaThl  OTpPaKalOT OBJIAJICHUE YHHUBEPCAIbHBIMU
y4eOHBIMHU TT03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYIISITUBHBIMU JICHCTBUSMU.

Io3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIE el CTBUSA

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSTEIBHO dhopmMyIHpoBaTh u aKTyaJIu3upOBaTh npobiemMy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENeNATh LEIU JACATEIbHOCTH, 3aJaBasl MapaMeTpbl M KPUTEPUH HUX
JIOCTUKEHUS, COOTHOCUTD PE3YJIbTATHI ACATEILHOCTH C MTOCTABICHHBIMHU HEJISIMU;

WCIIOJIb30BaTh MPU OCBOCHHWU 3HAHUM TPUEMBI JIOTMYECKOTO MBIIUICHUS:
BBIJICTISATh XapaKTEepPHbIE MPU3HAKK TOHATHH M yCTaHABIMBATh HMX B3aWMOCBS3b,
HCIIOJB30BaTh COOTBETCTBYIOIIUE TMOHATHUS i1 OOBSICHEHUSI OTACIBHBIX (DaKTOB U
SIBIICHMI;

BBIOMpATh OCHOBAHUS U KPUTEPUHU JJIsI KJIacCU(UKAIIMU BEIIECTB U XUMHUUECKUX
pEaKLnil;

yCTaHABJIMBaTh  NPUYMHHO-CICACTBEHHBIE  CBSI3M  MEXAY  M3y4aeMbIMU
SIBIICHUSIMU,

CTPOUTH JIOTUUECKHUE PACCYKICHUS (MHIYKTUBHBIE, ISTyKTUBHBIE, TT0 AaHAJIOTHN),
BBISIBJIATH 3aKOHOMEPHOCTM W TPOTUBOPEYMS B PacCMaTPUBACMBIX SIBJICHUSX,
(hopMyIHpPOBaTh BEIBOJIBI M 3aKJIFOUCHUS,

NPUMEHATh B MPOLIECCE MO3HAHUSA HCIMOJb3yEMbI€ B XHMHHU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJEIM, TPEOOPA30BBIBATh MOJICIbHBIC MPECTABICHUS — XUMHUYECKUM
3HaK (CMMBOJI) JIEMEHTa, XUMUYecKasi popMmyJsia, ypaBHEHUE XUMHUUYECKON peakiuu —
IIPH  PEIICHUH YYEOHBIX ITO3HABATEIBHBIX M IPAKTHYCCKUX 3aJ1ad, NPUMEHATH
Ha3BaHHbIC MOJCIbHbIC MPEJACTABJICHUS ISl BBISIBICHUS XapaKTEPHBIX IPHU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUYECKUX PEAKIIUM.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE eiiCTBUA:

BJIQJIETh OCHOBAaMHU METOJOB HAyYHOr'O IIO3HAHUS BEIIECTB M XUMHUUYECKUX
pEaKLNiA;

dbopMyIMpoBaTh 1EIN U 3aJa4l UCCIEIOBAHUS, UCIIOIh30BaTh TTOCTABJICHHBIC U
CaMOCTOSITENILHO C(POPMYITMPOBAHHBIE BOMIPOCHI B KAUE€CTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI 711 (GOPMHUPOBAHUSI TUIIOTE3BI MO MPOBEPKE MPABUILHOCTH BBICKa3bIBAEMBIX
CYKJICHUH;

BJIaJICTh HABBIKAMM  CAMOCTOSATEJILHOIO  IJIAHUPOBAHUS M MPOBEIACHUS
VYCHHYECKUX DSKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIOAATh 3a XOJO0M
mporecca, CaMOCTOSITEILHO MPOTHO3UPOBATh €ro pe3yibTaT, (OPMYyJIUPOBATH



0000IIEHUST M BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIbTATOB HCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O TPOJICIIAHHON paboTe;

npuoOpeTaTb  ONBIT  YYEHUYECKOW  MCCIEOBATEIbCKOM UM MPOEKTHOM
NS TEBHOCTH, MPOSIBISITH CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOATEIILHOMY TOUCKY
METOJIOB PELIECHUS MPAKTUYECKUX 33]ad, NPUMEHEHUIO pa3JIMYHbIX METOJ0B
MTO3HAHUS.

3) paboTa ¢ nunpopmanueii:

OpPUEHTHUPOBATHCS B PA3TMYHBIX UCTOYHUKAX UH(POpMaLUU (HAy4YHO-TIOMYJIsipHas
JUTEpaTypa XMMHUYECKOTO COJIepKaHUs, CIIpaBOUHbIE ocoOus, pecypchl MHTepHeTa),
aHATM3UPOBATh MH(POPMAITHIO PA3TMYHBIX BUIOB U (POPM MPEICTABICHUS, KPUTHICCKU
OLICHUBATh €€ JOCTOBEPHOCTh U HETPOTHUBOPEUYUBOCTH;

dbopMynMpoBaTh 3aMpPOChl U MPUMEHSATh Pa3IUYHbIE METOJbI MPH TMOUCKE U
otOope nHbOopMaIIHK, HEOOXOTUMOM TSI BEITIOIHEHUS y4€OHBIX 3a/1a4 OMPEAeIEHHOTO
THUIIA;

mpuoOpeTaTh  OMBIT  HCIOJIL30BaHHUS ~ MHGOPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3JIMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSTENIbHO BHIOMPATh ONTUMANIbHYIO OpMY TIpeIcTaBiIeHUs] HHGOPpMAITUH
(cxempl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JIPYTHUE);

HCIIOJIb30BaTh HAYYHbIN S3BIK B KAUE€CTBE CPEJICTBA MPU padbOTE ¢ XUMUYECKON
uH(popManuen: IPUMEHATh MEXKITpeAMETHbIE ((PU3MUECKUE U MAaTEMATUYECKUE) 3HAKU
U CUMBOJIBI, (DOPMYJIBI, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh 3HAKOBO-CUMBOJIMUYECKHE CPEACTBA HATIISATHOCTH.

KoMMmyHHKaTHBHBbIE YHHBeEpPCAJbHbIE YueOHbIe NeiCTBUS:

3a/1aBaTh BOMPOCHI M0 CYLIECTBY 00CYK/1aeMOW TEMBI B XOJ€ AUATIOTa W/ WU
JTUCKYCCUH, BBICKA3bIBATh UJIEU, (HOPMYIUPOBATH CBOM MPEAJIOKEHUSI OTHOCUTEIBHO
BBINIOJIHEHHUS TIPEIOKEHHON 3a1a4u;

BBICTYNIaTh C TpPE3EHTAlMedl pe3yJbTaTOB I03HABATEIbHON JEsTeNbHOCTH,
MOJIYYEHHBIX CAMOCTOSATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBINOJHEHUU
XUMHUYECKOTO JKCIEPUMEHTA, MPAKTUUECKOM pabOThl MO HCCIEAOBAHUIO CBOMCTB
M3Y4aeMbIX BEIIECTB, peaiM3aIlluu Y4eOHOTO MpoeKTa, U (hOPMYITUPOBATH BBHIBOBI 110
pe3ynbTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHUS TMO3WUIIUNA B XOJIE
00Ccy»XeHusi 1 0OMEeHa MHEHUSIMHU.

PeryisiTuBHbIE YHUBEPCAJbHbIE YUeOHbIE J1eiiCTBUS:

CaMOCTOSITENIbHO TUTAHUPOBAaTh W OCYIIECTBISITh CBOIO  IMO3HABATEIHHYIO
NEATENIbHOCTh, Ompeneisas €€ Ueau M 3aJaud, KOHTPOJHMPOBATh U IO MEpPE
HEOOXOJMMOCTH  KOPPEKTUPOBATh TMpEAJiaraeMblii  alfOPUTM  JEHCTBUN  TPHU
BBIMIOJIHEHUH Y4YEOHBIX U  MCCIIEJOBATEIbCKUX 3a/Jady, BbIOMpaTh HaumboJee
3¢ PexTUBHBIN CIOCOO MX PEIICHUS C YUYETOM MOJTYUYEHHUs HOBBIX 3HAHUH O BEIlleCTBAaX
1 XUMUYECKUX PEaAKITUIX;



OCYLIECTBJISATh CAMOKOHTPOJb JESITEIbHOCTA HAa OCHOBE CaMoOaHalu3a |
CaMOOLICHKH.

HPEAMETHBIE PE3YJIBTATDBI

[IpeameTHbIe pe3yabTaThl OCBOCHHS MPOTPaMMbl MO XUMHH Ha YTIyOJIEHHOM
YpOBHE Ha YPOBHE CpeAHero oOuiero oopa3oBaHUs BKIIOYAIOT crelU(HUEcKUe s
yueOHOro npeaMera «XUMHsS» HaydHbIE 3HAHUS, YMEHUS U CHOCOOBI EHCTBUH MO
OCBOCHMIO, MHTEPHpPETAMU W TMPeoOpa30BaHUIO 3HAHUM, BHUIBI JEATEIBHOCTH IO
MOJIYYCHUIO HOBOTO 3HAHUA U TMPUMEHEHUIO 3HAHUW B Pa3IUYHBIX YUYEOHBIX
CUTyallUsX, a TAKXKE B PEAJIbHBIX >KM3HCHHBIX CUTYAIUSX, CBSI3aHHBIX ¢ XUMUEH. B
IporpamMme 1o XMMUU MPEAMETHBIE PE3YIIBTATHI IPEICTABIICHBI MO FOJIaM U3YUYEHUS.

10 KITACC

IIpeameTHbIE PE3YNIBTATHI OCBOCHUS Kypca «OpraHnyeckast XuMHUsD> OTPaKaroT:

c(OpPMUPOBAHHOCTH MPEACTABIECHUI: O MECTE U 3HAUEHUU OPraHUYECKON XUMUU
B CHCTEME E€CTECTBEHHBIX HayK M €€ poJii B 00ECIEUYEHUU YCTOMYHBOTO Pa3BUTHUSA
YEeJIOBEYECTBA B PEIICHUH MPOOJEM SKOJIOTMYECKOM, PHEPreTUYECKOW U MHUILECBOU
0€e30MacHOCTH, B Pa3BUTUM MEIWLMHBI, CO3JaHUU HOBBIX MAaTEpPHAJIOB, HOBBIX
UCTOYHUKOB SHEPIUU, B OOECHEYEHMM PALMOHAIBHOTO MPUPOAOIOJIb30BaHUsA, B
(OopMHPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYphI YEJIOBEKA, a TAKKE IKOJIOTHYECKU
000CHOBaHHOT'O OTHOIIEHUS K CBOEMY 370POBBIO U IPUPOTHON CpEneE;

BJIQJICHUE  CHUCTEMOM  XUMHUYECKMX  3HAHUM,  KOTOpas  BKJIIOYAET:
OCHOBOITOJIATaKIINE MOHATUS — XUMHYECKUH 3JIEMEHT, aTOM, SIpO W JJIEKTPOHHAs
oboJtouka aroma, S-, p-, d-aToMHBIE OpOUTAIIN, OCHOBHOE U BO30YKIEHHOE COCTOSHHS
aToMa, ruOpuaAM3alMs aTOMHBIX OpOuTanel, HWOH, MOJEKyJa, BaJeHTHOCTb,
ANEKTPOOTPULIATENILHOCTh, CTENEHb OKUCIICHHS, XUMUYECKasl CBSI3b, MOJIb, MOJISIpHAs
Macca, MOJISIpHBIA 00bEM, YIIepOaHbIM CKeNeT, (YyHKIHMOHAIbHAs Tpynmna, pajuka,
CTPYKTypHBIE (OpMyJbl (pa3BEPHYTHIE, COKpANIEHHBIC, CKEJETHBIC), H30MEpHs
CTPYKTypHasi W MPOCTPAaHCTBEHHAss (F€OMETpUYEcKasl, OINTHYECKas), H30MEpHI,
TOMOJIOTUYECKUNA Psii, TOMOJIOTH, YTJIEBOJOPOAbI, KUCIOPOA- W a30TcolepiKallue
OpraHUYeCKME  COCJIMHEHHUS, = MOHOMEp, TMOJIUMEpP, CTPYKTYpHOE  3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMSI; TEOPHUH, 3aKOHbI (mepuoanueckuii 3akon /. U.
MenneneeBa, Teopusi CTPOEHHUsI OopraHmdyeckux BemiecTB A. M. byriepoBa, 3akoH
COXpPAHEHUs MacChl BEUIECTB, 3aKOH COXPAHEHHsS] M MPEBPALICHUS HSHEPIrUU IpHU
XUMUYECKUX  pPEaKUUsX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHM  S3bIK  XHUMMHH,
MHPOBO33PEHUYECKHE 3HAHUs, JeXkKallue B OCHOBE IMOHUMAHUSA MPUYUHHOCTH U
CUCTEMHOCTH XUMHWYECKUX SIBIICHUW; MPEICTABICHUS O MEXAHM3MaX XUMHUYECKUX
peaklnii, TepPMOJTMHAMUYECKUX U KHHETUYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAHUS, O
B3aMMHOM BJIMSIHUM aTOMOB UM TPYII aTOMOB B MoOJEKyJdaxX (MHAYKTUBHBIA H
Me3oMmepHbid dddekTrr, opueHTanTel | u |l pona); dakrtomornueckue cBeaeHHUS O
CBOMCTBax, COCTaBe, IMOJYYEeHUHM U O€30MacHOM HCIOJIb30BAHUM BaKHEUIINUX



OpPraHUYECKUX BEHIECTB B OBITY M MPAKTHUUECKON IEATEIBHOCTH YeJIOBEKa, OOIIMX
Hay4YHbIX NOPHUHIMIAX XWMHYECKOrO MPOU3BOJCTBA (Ha NpUMEpPE MPOU3BOACTBA
MeTaHoJa, iepepaboTku HedTH);

c(OPMHUPOBAHHOCTh YMEHHI: BBIABISATh XapakTEpPHbIC NPHU3HAKU TOHSITHUH,
YCTaHaBJIMBAaTh WX B3aHUMOCBS3b, HCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATHS MpPH
ONMCAaHNUH COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCTUHEHUM;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

UCIIOJb30BaTh XWMHYECKYI0 CHUMBOJIUKY JJISl COCTABJIIEHUS MOJIEKYJISIPHBIX H
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJT OpPraHUYECKUX
BEILIECTB;

COCTABJISITh YPABHEHUS XMMHUYECKUX pPEAKUUNA M PACKpPhIBaTh HMX CYLIHOCTb:
OKHCJIUTEIIBHO-BOCCTAHOBUTEIBHBIX peakumii IIOCPEJCTBOM COCTAaBJICHHUS
AJIEKTPOHHOIO OajlaHCca 3TUX peaklUi, peakliuii HOHHOIO0 0OMeHa IMyTEM COCTaBIICHUS
UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPABHEHU;

M3rOTaBIMBATh MOJIETN MOJIEKYJ OPraHUYECKUX BEIIECTB ISl MIUTIOCTPAIUU UX
XUMHUYECKOTO U POCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMUPOBAHHOCTh YMEHMI: YCTAHABIMBATh MPUHAIJIEHKHOCTh H3YyUYEHHBIX
OpPraHUYECKUX BEILECTB M0 UX COCTaBY U CTPOEHUIO K ONPECIEHHOMY KilacCy/TpyIie
COCIMHEHHM, 1aBaTh UM Ha3BaHWA MO cucrteMatudeckord HomeHknatype (IUPAC) u
MPUBOANTH TPUBHAIbHBIC HAa3BAaHUS JJISl OTACNIbHBIX MPEICTABUTENECH OpPraHUuYeCKUX
BEUIECTB (3TWJIEH, AaleTWJeH, TOJYyOJd, TJULEPUH, STWICHIVIUKOIb, (EHOI,
dbopManbaeru, aueTalbIerusl, aleToH, MypaBbUHAas KHCJIOTa, YKCyCHas KHCIOTa,
CTEapHHOBAsl, OJICMHOBAs, IMaJbMUTHHOBAs KHCIJIOTHI, TJIMLWH, AJAaHWH, MajbTo03a,
(bpyKTO3a, aHWJIUH, JUBUHUJI, U30TPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c()OPMUPOBAHHOCTh YMEHUS OMNpEAeNATb BUJ XUMUYECKOHM CBSI3U B
OpPraHUYECKUX COEIMHEHUX (KOBAJICHTHAs! U MOHHAS CBSA3b, G- U T-CBSI3b, BOAOPOIHAS
CBSI3b);

c()OPMUPOBAHHOCTh YMEHHS TMPUMEHSATH TMOJOKEHUS TEOPUH CTPOCHHS
opranuueckux BemecTB A. M. BytnepoBa mjis oObACHEHUS 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTEepHU30BaTh COCTAaB, CTPOCHHE, (PU3HUECKUE U
XUMHUYECKUE CBOKMCTBA TUITMYHBIX IIPEICTABUTENEH PA3IMYHBIX KJIACCOB OPraHUYECKHUX
BEILIECTB: AJIKAHOB, MKJIOAIKAHOB, aJKEHOB, AJIKAIMEHOB, AJIKWHOB, apOMaTUYECKUX
YTIE€BOJOPOOB, CHUPTOB, ANBJAETHIOB, KETOHOB, KapOOHOBBIX KHUCJOT, MPOCTHIX U
CIIOKHBIX 3(UPOB, KUPOB, HUTPOCOCAMHEHUA M aMHUHOB, aMHUHOKHCIIOT, OEIKOB,
YII€BOAOB (MOHO-, M- WU IOJUCaXapui0OB), WJUITFOCTPUPOBATh F€HETUYECKYIO CBSI3b
MEXIy HHUMH YypPaBHEHUSIMH COOTBETCTBYIOIIMX XHMHYECKMX pEakUuid ¢
UCIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;



c(hOpMUPOBAHHOCTH YMEHHSI MOATBEPKAATH HA KOHKPETHBIX MPUMEPAX XapaKTep
3aBHCHUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPTraHUYECKUX COTUHEHUHN OT KPATHOCTH U
THUIIa KOBAJICHTHOM CBsI3U (0- U T-CBSI3U), B3AMMHOTO BIIMSIHUSI aTOMOB U IPYII aTOMOB
B MOJIEKYJIaX;

c(OpPMUPOBAHHOCTh YMEHHS XapaKTEpU30BaTh HCTOYHUKU YTIIEBOIOPOJAHOTO
CBIpBs (HE(PTH, MPUPOAHBIN ra3, yroib), CIIOCOOBI €ro MepepadoTKU U MPAKTHUECKOE
IpUMEHEHUE MPOAYKTOB IepepadboTKH;

c(OPMHUPOBAHHOCTh BJAJICHUS] CHUCTEMOW 3HAHMM O €CTECTBEHHO-HAYYHBIX
METO/IaX TO3HaHUS — HAOJIOJECHUHU, U3MEPEHUHU, MOJCIMPOBAHUU, IKCIIEPUMEHTE
(peanbHOM M MBICJICHHOM) M YMEHHS IPUMEHSTh 3T 3HAHUS;

c(hOpPMUPOBAHHOCTh YMEHHUS TMPUMEHSATH OCHOBHBIE OMEPAIMU MBICIUTEIHHON
JESTeIbHOCTU — aHalIW3 M CHUHTE3, CpaBHEHHUE, O0OOLIeHHE, CHCTEMaTH3aluIo,
BBISIBJICHHE NPUYMHHO-CIICACTBEHHBIX CBSI3€H — JJI1 M3Y4YEHMsI CBOWCTB BEILECTB U
XUMHAYECKUX PEAKLINN;

c(hOpPMHUPOBAHHOCTh YMEHHUH: BBIBIISTH B3aUMOCBSI3b XUMHYECKHX 3HAHHUU C
MOHSTUSMH U TIPEICTABICHUSIME JPYTUX €CTECTBEHHO-HAYUHBIX MPEAMETOB JJIsl 0oJiee
OCO3HAaHHOT'O0 MOHMMAaHUs CYIIHOCTH MAaT€PUAIbHOTO €AMHCTBA MMpPA, UCHOJIb30BaTh
CUCTEMHBIE 3HAHMS MO OPraHUYECKOM XMMMH JJisi OOBSICHEHUS M MPOTHO3MPOBAHMUS
SBIICHUH, IMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(hOpMHUPOBAHHOCTh YMEHUI: IPOBOAUTH PACUETHI IO XUMUIECKUM (opMyiaM U
YpaBHEHUSIM XMMHUUYECKHUX PEAKIINI C UCIIOJIb30BAaHWEM (PU3UUYECKHUX BEJIMYMH (Macca,
00BEM  Tra3oB, KOJIMYECTBO  BEIIECTBA), XapaKTEpU3YIOLIUMX  BEIIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: pPacu€Thl IO HAXOXKJIECHUIO XUMHUYECKOH (HOpMYIIbI
BEIIECTBA 1O M3BECTHBIM MACCOBBIM JOJIIM XHMHYECKUX DJIEMEHTOB, MPOIYyKTaM
CTOpaHus, TUIOTHOCTH Ta3000pa3HbIX BEIECTB;

c(OpPMUPOBAHHOCTh YMEHUI: MPOrHO3UPOBATh, aHAJIM3UPOBATh U OLEHUBATH C
MO3UIIUNA IKOJIOTUUECKON 0€30MaCHOCTH MOCIEICTBUS OBITOBOM M MPOU3BOICTBEHHOMN
JCSTENIbHOCTH 4YEJIOBEKa, CBA3aHHOW C TiepepaboTKOM BEIIeCTB, HCHOIB30BaTh
MOJTy4YeHHBIC 3HAHUS U1 TPUHSTHS TPAMOTHBIX DPEIICHUH MpoOJiieM B CUTYyalMsIX,
CBSI3aHHBIX C XMMUEH,

c(OPMUPOBAHHOCTh YMEHMI: CaMOCTOSITENIbHO IIJIAaHUPOBaTh U MPOBOJUTH
XUMHUYECKUN IKCIIEPUMEHT (MOJTyuYeHUE U U3yUYEeHUE CBOMCTB OPraHUYECKUX BEILECTB,
KaueCTBEHHBIC PEAKIINH YTICBOIOPOAOB PA3TUIHBIX KIACCOB U KUCIOPOACOACPIKAIINX
OpPraHUYECKUX BEIIECTB, PEIICHHE SKCIIEPUMEHTAIBHBIX 3334 IO PaCIO3HABAHUIO
OpPraHMYECKUX BEIIECTB) C COOJIOJEHUEM IMpaBWil Oe30MacHOro oOpalleHus C
BEIIIECTBAMH U JIAOOPATOPHBIM 000pyA0BaHUEM, (DOPMYIUPOBATH 11EITb UCCIICIOBAHNUSA,
MPEACTABISATh B PA3IMYHON (HopMe pe3ylbTaThl SKCIEPUMEHTa, aHAIU3UPOBAThH U
OLICHUBATh UX JIOCTOBEPHOCTb;

c(hOpMHUPOBAHHOCTh YMEHMUIA:



coOMroaTh MpaBuja IKOJIOTHYECKU IIEeTIeCO00pa3HOTO MOBEACHUA B OBITY U
TPYIOBOW JEATEIIBHOCTH B LEISIX COXPAaHEHUS CBOErO 3J0POBbs, OKPYXKAaOIIEH
IPUPOJIHON CPENBI U TIOCTUKEHHS €€ YCTOUUUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTb TOKCHYECKOTO [JEWCTBUS HA JKUBBIE OpPraHU3MBI
ONPEAECTIEHHBIX OPTaHUYECKUX BEMIECTB, HOHMMAs cMbICI nokasarens [1J1K;

aHAJIM3UPOBATh IEJIECOO00PA3HOCTh MPUMEHEHHsS] OPraHUYECKUX BEIIECTB B
IIPOMBIIIICHHOCTH U B OBITY C TOUKHU 3PEHUSI COOTHOIICHHS PUCK-TIONB3a;

c(OPMHUPOBAHHOCTh YMEHMM: OCYIIECTBISATH IEJCHANPABICHHBIA MOUCK
XUMUYECKON MHGOpMAIMKM B PAa3IMYHbIX MCTOYHMKAX (HayyHas U y4eOHO-Hay4dHas
JUTepaTypa, cpeiacTBa MaccoBod mHpopmanmu, UHTEpHET U ApYyrue), KPUTUUECKU
aHAJIM3UPOBaTh XMMUYECKYI0 MH(OpManuio, nepepadaTeiBaTh €€ U MCIOJIb30BATh B
COOTBETCTBHHM C IMOCTaBJICHHOMN y4eOHOMU 3a/1aueii.

TEMATHUYECKOE IINTAHUPOBAHHUE KYPCA

10 KITACC
KonauyecrBo yacos DJIeKTPOHHbBIE
No i/ HaumeHoBaHue pa3jiesioB u Kontpo (undposbie)
2 TEM NMPOrpaMmabl Bceero JbHbBIE 06pa30BaTeJIbele
padoTbI pecypchbl

Paspnen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM
XHMHH

Arknacc:
https://www.yaklass.ru/p

/himija/10-klass/osnovy-

IIpeamer opranndeckoi ) -
organicheskoi-khimii-

3 6490554/predmet-
organicheskoi-khimii-

11 xumun. Teopus cTpoeHUs

OpPraHUYECKUX COCIMHEHUN A.

M. byrieposa teoriia-khimicheskogo-

stroeniia-organiches -
6447217

Hroro o pasneny 3

Paspgen 2. Yriesonopoabt

fAknacc:
https://www.yaklass.ru/p
/himija/10-
klass/uglevodorody-
6579439/alkany-metan-i-
ego-gomologi-6579437
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https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/osnovy-organicheskoi-khimii-6490554/predmet-organicheskoi-khimii-teoriia-khimicheskogo-stroeniia-organiches_-6447217
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-metan-i-ego-gomologi-6579437

2.2

Henpenenbubie
YIJI€BOAOPOIbI: AJIKEHBI,
aJIKaIUECHBbI, AITKHUHbI

Alknacc:
https://www.yaklass.ru/p
/himija/10-
klass/uglevodorody-
6579439/alkany-
izomeriia-nomenklatura-
6890484

2.3

ApoMatuueckue
YTIIEBOIOPOABI (apEHBI)

fknacc:
https://www.yaklass.ru/p
/himija/10-
klass/uglevodorody-
6579439/areny-benzol-i-
ego-gomologi-6912879

2.4

l"anorennpou3BoiHbIE
YTJIEBOIOPOIOB

fAlknacc:
https://www.yaklass.ru/p
/himija/10-
klass/uglevodorody-
6579439/predelnye-
nepredelnye-i-
aromaticheskie-
uglevodorody-6892051

Hroro no pasneny
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Paspnen 3. Kuciiopoacoaep:xanue oprannyecKue coeAuHeHUs

Arknacc:
https://www.yaklass.ru/p
/himija/10-klass/spirty-

3.1 Crnuptsl. ®enon 8 fenoly-
6580873 /nasyshchennye-
odnoatomnye-spirty-
metanol-etanol-6569756
flknacc:
https://www.yaklass.ru/p
KapOoHumnbsHbIE COeTUHEHUS: o )
/himija/10-klass/aldegidy-
3.2 IBACTHIARL 1 KETOHBL. 16 ketony-karbonovye-
KapOoHOBBIE KHCTOTHI. Kisloty-6780279/aldegidy-
Crnoxnsie a3¢upsbl. XKupbl ketony-6777547
AKknacc:
33 Vrresos! 10 https://www.yaklass.ru/p

/himija/10-

klass/uglevody-prirodnye-



https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/alkany-izomeriia-nomenklatura-6890484
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https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/uglevodorody-6579439/predelnye-nepredelnye-i-aromaticheskie-uglevodorody-6892051
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/spirty-fenoly-6580873/nasyshchennye-odnoatomnye-spirty-metanol-etanol-6569756
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/aldegidy-ketony-karbonovye-kisloty-6780279/aldegidy-i-ketony-6777547
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518
https://www.yaklass.ru/p/himija/10-klass/uglevody-prirodnye-soedineniia-6835083/klassifikatciia-uglevodov-6828518

soedineniia-
6835083 /klassifikatciia-
uglevodov-6828518

Uroro mo pazneny 34

Pasznen 4. A30Tc011ep)l<aume OpPraunveCcKue COCAUHECHUs

Arknacc:
https://www.yaklass.ru/p

/himija/10-

AMUHDL AMUHOKHCIOTEL klass/azotsoderzhashchie
4.1 ' JOTBL 10 1 -soedineniia-

benxn
6852270/aminy-
proizvodnye-ammiaka-
nasyshchennye-aminy-
6585751
Utoro no pazneny 10

OBIIEE KOJIMYECTBO YACOB I10

[TPOTPAMME 08 3

YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA

» Xumus, 10 kmace/ Epemun B.B., Ky3emenko H.E., Tepenun B.U., JIpo3noB A.A.,
Jlynun B.B.; non penakiueit Jlynuna B.B., O0miecTBo ¢ orpaHiueHHON
OTBETCTBEHHOCTHIO «/[[PODAY; AxuinonepHoe obmectBo «3naTenscTBO
«IIpocsemenue»
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https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751
https://www.yaklass.ru/p/himija/10-klass/azotsoderzhashchie-soedineniia-6852270/aminy-proizvodnye-ammiaka-nasyshchennye-aminy-6585751

