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HOACHUTEJIbBHAA 3AIINCKA

Pabouas mporpamma mo XMMHUH Ha ypOBHE CpeaHero odmiero obpa3zoBanusi pazpaborana
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
Oenepanun», TpeOOBaHMWI K pe3yiabTaTaM OCBOSHHS (QenepalbHONH  00pa3oBaTeIbHOU
nporpaMmbl cpeanero oobmero oopazoBanusi(@OIl COO), npeacraBineHHbIXx B PDenepanbHOM
rocyfgapctBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom Konuenuuu mnpenopaBaHus
yueOHOro mpeaMera «XuMHsS» B 00pa3oBaTelbHBIX opraHmsanusax Poccwiickoit ®dexpepanum,
peanu3yoImMx 0OCHOBHBIE 00pa30BaTeIbHbIE IPOTPAMMBI, U OCHOBHBIX MMOJIOKeHHH «CTpaTrerun
pa3Butus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha YpOBHE YrIyOJIEHHOTO W3YYEHHUS 3aHUMAeT BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-Hay4yHOT0 0Opa3oBanus ydammxcs 10 kinacca. M3yuenne npeamera, peaimzyeMoe B
ycinoBusix  nud@epeHnnpoBaHHOTO, TPOQPMIBHOTO  O0Yy4YeHHs, TPHU3BAHO  OOECIEeYUTh
00111€00pa30BaTENbHYIO0 U OOHIEKYIHTYPHYIO MOJATOTOBKY BBIITYCKHHKOB IIIKOJIBI, HEOOXO UM YIO
UL aIanTaldd MX K OBICTPO MEHSFOIIMUMCS YCIOBHSIM JKM3HH B COIIMYyME, a TaKKe IS
MIPOJIOJDKEHHS OOYUEHUS B OpraHu3anusax mpo(ecCHoHaTBHOTO 00pa30BaHus, B KOTOPBIX XUMUS
SIBIISICTCSI OJTHOM M3 IPUOPUTETHBIX TUCIIHTLIIHH.

B mnporpamMe mo XWMUM Ha3zHauYeHWE NpeaMera «XHMHUsS» TOIy4aeT IOAPOOHYIO
MHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMMOO0OYCIIOBJIEHHOCTH LieJIeH, coepKaHus, pe3ylnbTaToB 00y4eHHsI U TpeOOBaHUI K YPOBHIO
MOJATOTOBKM BBITYCKHUKOB. CBHUIETEIBCTBOM TOMY SIBJIIIOTCS CJEIYIOLIME BBINOJIHIEMbIE
IIPOrpaMMOH MO0 XUMHUH (PyHKLIMU:

e uHPOPMALMOHHO-METOIMYECKAs, peanu3alus KOTOpod obecrneyuBaeT NOJIy4YeHUE
NPEJCTABICHUS O LIENAX, COJEpX aHWM, OOIIel cTpaTeruu oOydeHHs, BOCHUTAHUSA U
pa3BUTHS 00YYaIOUIUXCS CPEACTBAMU NPEAMETa, U3y4aeMOro B PaMKax KOHKPETHOTO
npohus;

® OpraHM3alMOHHO-IUIAHUPYIOILAs, KOTOpas ~ IpeAycMaTpuBaeT  OIpeJelIeHHE:
IPUHLUUIOB  CTPYKTYPHUPOBaHMs M  IOCJIEIOBAaTEIbHOCTH H3YY4EHHUs y4yeOHOTro
MaTepualla, KOJMYECTBEHHbIX M KAaueCTBEHHBIX €ro XapaKTEePUCTHK; IOAXOJ0B K
(OpPMUPOBAHUIO COJIEPKATEIBHON OCHOBBI KOHTPOJII M OLIEHKM 0Opa30BaTEeJIbHBIX
JOCTH)KEHUM OO0ydaroluxcsi B paMKax HMTOrOBOM arrecrauuud B (GopMe €IUMHOrOo
roCcyJapCTBEHHOT'0 3K3aMEHa 10 XUMUHU.

[Iporpamma [yt yriryOE€HHOTO U3YUEHUS] XUMHHU:

® YCTaHABJIMBACT MHBAPUAHTHOE MPEAMETHOE Co/epkKaHHe, 00s3aTeNbHOE AT N3y4YEHUs
B paMKax  OTIEJbHBIX  MNpoduiel, MpexycMaTpuUBaeT  paclpelelieHue U
CTPYKTYpPUPOBAaHHUE €ro IO KJIAcCaM, OCHOBHBIM COJEP>KaTENIbHBIM JIMHUSAM/pa3jiesiaMm
Kypca;

e aéT MpUMEpPHOE pacrpesielieHne yueOHOro BpeMEeHH, PEKOMEHIyeMOTo Al U3yUeHHs
OTJICNIbHBIX TEM;

e [pe/UlaraeT NPUMEpPHYIO IIOCIIE0BAaTEeIbHOCTh HM3Y4YEeHHs y4yeOHOro marepuana c
y4€TOM JIOTUKH NOCTPOSHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejded W 3ahad H3ydeHUs IpeaMeTa Ha
yriIyOJa€HHOM YpPOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU ITUIAHUPYEMBIX PE3YJIbTAaTOB
OCBOEHMSI OCHOBHOI 00pa30BaTEeNIbHOW MPOTpaMMBbl CpeAHEro oouero oOpa3oBaHUs



(JINYHOCTHBIX, METAIPEIMETHBIX, IPEIMETHBIX), a TAKXKE C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATEIbHBIX JCHCTBUH OOYYaloOUIeTocss 10 OCBOCHHUIO COJCpPKAHUSA
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe IO XUMHUU IPEILyCMOTpPEHa
[IPEEMCTBEHHOCTh € OOY4YeHMEM XHMHUHM Ha YpPOBHE OCHOBHOTO o0O0uiero ooOpas3oBaHus. 3a
MpeleaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUH  00s3aTeNbHOW  (MHBapUaHTHOM)
COCTaBJISAIOLIEH CO/IepP)KaHUs Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpa €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpas JI0JIKHA ONPEAEISATHCS B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO Mpoduiist o0ydeHusl.

B cootBerctBUM ¢ KoHuenTyaidbHbIMU mnojoxkeHusMu PI'OC COO o HazHayeHUU
IpeIMeToB 6a30BOro U yriIyOoJE€HHOTO YpOBHEH B cucTeMe qu(GepeHInPOBAaHHOTO 00yueHuUs Ha
YpOBHE cpesiHero oOImiero oopa3oBaHusl XUMHUS Ha YPOBHE YriayOJEHHOTIO M3y4yeHUs HalpaBlieH
Ha peaju3alyi0 MPEEMCTBEHHOCTH C MOCIEAYIOUIUM 53TalloM IOJIyYE€HUS XHUMUYECKOTO
o0pa3oBaHUs B paMKaX M3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYyYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeHero npodeccruoHalbHOTo 00pa3oBanus. B 3Toil cBs3u
U3y4YeHHE TMpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYLIECTBEHHO Ha pAaCUIUpEHUuE U
YIIIyOJICHHE TEOPETHYECKOM U TMPAKTUYECKOW TOJATOTOBKH OOYYarolIuXcsi, BBIOpABIINX
onpenenéHHbIi Mpoguiib 00y4eHHs, B TOM YHUCIIE C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30BaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®PI'OC COO k miaHupyeMbIM pe3yiabTaTaM OCBOEHHUS (enepanbHOM
00pa3zoBaTeNIbHON MPOTrpaMMBbI CpeIHEro 00Iero oOpa3oBaHUs H3ydeHUE MpeaMeTa « XUMUsH»
OPUEHTHPOBAHO TAK)KE HA PELICHUE 337a4 BOCIUTAHUS U COLIMATIBLHOTO PAa3BUTUS 00yUYalOIIUXCS,
Ha (OPMUPOBAHME Y HUX OOIIEUHTEIEKTYaJIbHBIX YMEHHUM, YMEHUN pallMOHAIN3aluU y4eOHOTO
Tpygda ¥  O0OOOMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HAJIMPEIMETHBIN XapakTep.

CocrapnsromiuMu  ripeiMeTa «XUMHUS» HAa YpPOBHE YIIyONEHHOTO HM3Y4YEHHs SIBIISIOTCS
yrayOnéHnble Kypcbl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumus». [Ipu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOH OpraHu3aluy COAEP)KaHUs STUX KypCOB B
porpaMMe 1Mo XUMHH 3a OCHOBY NMpUHATHI mojokeHuss ®I'OC COO o paznuuusax 6a30Boro u
yray0nEHHOTO YPOBHEH HU3yUeHHUsI IPEAMETA.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas v HeopraHuyeckas
XUMHUSD» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO H3y4YEHHUS MpeAMeTa. DTa CHUCTeMa 3HaHUM MOJIydaeT ONpPENeTEHHOE TEOPETUUECKOe
JOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecreueHa
BO3MOHOCTh 3HAYUTEILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTaX H
CBOMCTBaX UX COCJAMHEHUN Ha OCHOBE PACIIMPEHHsS U YriayOJIeHUs MPEACTaBICHUN O CTPOCHUH
BEII[ECTBA, XUMUYECKOHN CBSI3M U 3aKOHOMEPHOCTSX MPOTEKaHMS PEaKIMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KMHETUKU U TEPMOJMHAMUKHU. V3ydeHne nepuoauieckoro 3akoHa u
Ilepuoanyeckoit  cCUCTEMBbl ~ XUMHYECKHX DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEJICTABICHUIX O CTPOEHUH aToOMa. XMMHUECKasl CBsI3b OOBSICHAETCSI C
TOYKM 3PEHHUsS] PHEPreTHUECKUX HM3MEHEHUIl mpu e€ o0pa3oBaHUM M pa3pyIIEHUH, a TAKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEICTABICHUN 00 IEKTPOXUMUYECKHUX MPOLIECCaX U AIEKTPOJIM3E pacIljiaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHmdeckoil XMMHMM NPU PACCMOTPEHMHM PEAaKLIMOHHOMN



CIOCOOHOCTH COETMHEHUH yaenseTcss 0co00e BHUMaHHE BOIIpocaM 00 3JIEKTPOHHBIX P QeKTax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX pPEeaKLHi.
Oco0oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIITYOJNEHHOTO YPOBHS
M3yUYEHHs Ul KJIACCOB OMpeAenéHHOro mpoduis (TJIaBHBIM 00pa3oM Ha UX CTPYKTYpy H
XapakTep JIOMOJHEHUH K 00lIel cucTeMe MpeIMETHbIX 3HaHHUM) OKa3bIBAIOT BIMSHUE CMEKHbIE
npeaMersl. Tak, Hampumep, B COJEp)KaHUU IpeaMeTa A KJIacCOB XMMMKO-(HU3NYECKOrO
npo¢wuis OoJbioe 3HaAYCHHE OYAyT MMETh JIEMEHTHl y4eOHOr0 MaTepuaia mo OOme XUMUH.
[Ipu w3ydeHuwm mnpeaMeTa B JaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
MO3HaHUsA, OOIIHOCTh 3aKOHOB M TEOPUIl B XUMUHU U B (DU3UKE: aTOMHO-MOJICKYJISIpHAS TEOPHSI
(MonexkynsipHas Teopuss B (U3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BELLIECTB U IPYTOE.
B T0 %€ BpeMsl B cojiep>KaHUU MpeAMETa JUIsl KIIAaCCOB XMMMKO-OMOJIOTHYECKOTo MPpoduis
OoJIbIIUIM yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumusi. B 3ToM ciydae mpeaoctaBisieTcs
BO3MOXHOCTB Ui 00jiee 00CTOSATENBHOTO PACCMOTPEHNSI XUMUYECKONH OpraHu3alluu KJIEeTKU Kak
OMOJIOTMYECKOH CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHAbI, OCNKU, YIJeBOJbl, HyKIEHHOBbIE KHUCIOTHI U apyrue. [lpu stom
3HaHMUS O COCTaB€ U CBOMCTBAaX IMpEICTAaBUTENIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEIECTB
CIIY’KaT OCHOBOM JJIsl U3y4EHUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHHUS, MUIIEBAPEHUSI.
B nnane ¢opmupoBaHusi OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B MMO3HAHUS U OMbITA MPAKTUYECKOTO MPUMEHEHHSI HAYYHbIX 3HAHUHN U3ydeHUe MpeaMera
«XUMHS» Ha YrayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBA3SIX C Y4eOHBIMU
npeaIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX oOnactel «EcTecTBEeHHO-HAYyUHBIE TPEAMETHI,
«Marematuka u nHpopMaTuKa» U «PyccKuil 131K U TUTEPATYPay.
[Ipn u3ydeHun ydueOHOTO mpeamera «XUMHUS» Ha YrIIyOJEHHOM YpOBHE Takke, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3aaauei
MEPBOCTETIEHHOW 3HAYUMOCTU SBJseTcsl (POpMHpOBaHHE OCHOB HAyKM XMMHHM KaK 00JacTu
COBPEMEHHOTO €CTECTBO3HAHHUSA, NPAKTUYECKON [JEATEIbHOCTHM YEJIOBEKa U OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3agaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeAMeTa IpeaoaaraeT pealu3alnio TAKUX Lele, Kak:
e (opmupoBaHuE NPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX
Y T03HAaBAEMOCTH SIBJICHUW MPUPOJIbI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAYK U
e Beaylie poiu B 00ecredyeHHH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0IeM SKOJOTHYECKOM, DHEPreTUYECKOW W MUIIeBONW 0Oe30MacHOCTH, B Pa3BUTUU
MEIMLUHBI, CO3JaHUM HOBBIX MAaTEpPUAIOB, HOBBIX HCTOYHUKOB SHEpPruUHU, B
obecrieyeHnn palMOHAIBHOTO MPUPOJIOTIOIb30BAHMS, B (dbopMupoBaHUU
MHUPOBO33PEHUS U 00IIel KYJIbTYphl YETIOBEKa, a TAKKE IKOJIOTHUECKH 0OOCHOBAHHOTO
OTHOLLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CpEE;

® OCBOCHHME CHCTEMbl 3HAHHH, JISKAIUX B OCHOBE XUMHYECKOW COCTaBIISIOIIEH
€CTeCTBEHHO-HAYyYHONH KapTUHBI MHpa: (PYyHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOPUIl XUMHUH, COBPEMEHHBIX NPEACTABICHUM O CTPOECHHMM BEIIECTBA HAa Pa3HBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAaJMOJIEKYISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX MMPOTEKAaHUS XUMHUYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMAaX, 00 00mMX
Hay4HbIX MPUHIHMIAX XUMUYECKOTO MPOU3BOJCTBA;

e (opMupoBaHHe Yy OOYy4alOIMUXCS OCO3HAHHOTO MOHHUMaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XHMHUYECKUX 3HAHUH Ui OOBSCHEHHWS KIIOYEBBIX HIeH U Mpobdiem



COBPEMEHHOM XUMUH, A1 OOBSICHEHUS M INPOTHO3UPOBAHUS SIBJICHUM, MMEIOIIUX
€CTECTBEHHO-HAY4YHYI0 NpPHUpPOAY; TPAaMOTHOIO pElIeHHs MpoOieM, CBA3aHHBIX C
XUMUEH, IIPOTHO3MPOBAHHUs, AaHAIW3a W OLEHKM C IO3ULUH DKOJOTHYECKOU
0€30IaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHON NEATEIHLHOCTH YEIOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOACTBOM, HCIOJIb30BAHUEM M MepepaboTKOM
BEILIECTB;

yrIIyOJIeHHe TPENCTABICHUH O HAyYHBIX METOJAX IIO3HAHUS, HEOOXOIUMBIX IS
nprOOpPETEeHUs] YMEHHUI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBICHEHHSI XUMHYECKHIX
SIBJICHUM, HWMEIOIIHUX MECTO B IIPUPOJE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCETHEBHOM KU3HH.

B nmnane peanuzanuM NepBOOYEPEAHBIX BOCHHUTATENbHBIX M pa3BUBAIOIIMX (QYHKUUN
IIEJIOCTHOM CHUCTEMBI CpPEIHEro OOIIero oOpa3oBaHUs MPH M3YYCHUU TpeaMeTa «XUMUs» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHOOPETAIOT TAKKE LIETTU U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B TI03HABAEMOCTH SIBJICHUH MPHUPOJbI, YBAKEHUSA K
MPOIIeCCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W MPHUKIAJHBIX HCCICIOBAHUN B
XUMHH, GOPMUPOBAHUE MHUPOBO33PEHUS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W TO3HAHUIO, CIIOCOOHOCTEH K CaAaMOKOHTPOJIO U
CaMOBOCTIUTAHHIO HA OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX )51 TBOPYCCKUX
crocoOHOCTeN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caMO00pa30BaHUI0O U HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBHUIO YCHEIIHON
npodeccuoHaIbHON M OO0IECTBEHHOW NeATeIbHOCTH, OTBETCTBEHHOTO OTHOLIEHUS K
CBOEMY 37I0pPOBbIO M IOTPEOHOCTH B 37I0POBOM 00pa3e KU3HU;

(¢bopMHpOBaHHE YMEHMM M HaBBIKOB Pa3yMHOTO MPUPOJOIONIb30BAHUS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  MIpUOOpeTeHHe  OmbiTa  OOIIECTBEHHO-TIOJIE3HOM
9KOJIOTMYECKOH 1eATeIbHOCTH.

OOmiee 4YuCIIO YacoB, MPEAYCMOTPEHHBIX IS W3YyYEHHs] XUMHUHM Ha YIIIyOJICHHOM YpOBHE
cpennero obmiero oopazoBanus B 10 kimacce — 102 yaca (3 yaca B HEJCIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKAS XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HaYeHHE OpPraHUYECKOW XMMMH, MPEJICTaBICHHE O MHOrooopasuu
OPraHUYEeCKUX COCTUHECHUMU.

DJNEeKTPOHHOE CTPOCHHME aToMa YIJepoJa: OCHOBHOE W BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XUMUYecKasl CBsi3b B OPraHUYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOuTaneil yriepoaa. MexaHusmbl 0Opa3oBaHMsI KOBaJIEHTHOM
CBsI3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIbl nepekppiBaHUsI aTOMHBIX OpOUTanei, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHast cBA3b. CrocoObl pa3pbiBa CBs3ell B MOJIEKYJax
oprannyeckux BeniecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodue.

Teopust crpoeHust opraHuueckux coeauHeHuid A.M. byrnepoBa u coBpemMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHble U CTPYKTypHble (QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpami€HHas, ckeneTHas. M3omepus. Buuael wn3omepun: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. JJEKTPOHHBbIE JPQPEKThl B MOJIEKYJIaX OPraHUYECKUX COEIMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccuukanuu opraHuIecKux BemecTs. [loHsTHE 0 QYHKITMOHATBLHOM
rpynne. I'omomnorus. 'omonorudeckue psiupl. CucreMaTHueckasi HOMEHKIATypa OpraHu4ecKux
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccupukanus  OpraHMYECKUX — peaknuid.  OKHCIUTEIbHO-
BOCCTAHOBMTENIbHBIE PEAKIIUN B OPraHUUECKONH XUMUH.

OKcIepUMEHTAIIbHBIE METO/Ibl M3YYEHUS BELECTB M UX IPEBPALICHUNA: 03HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BEIECTB U MaTepHalaMu Ha MX OCHOBE, OMbITHI 110 IPEBPAILEHUIO
OpraHMYeCKUX BELIECTB IpPU HAarpeBaHuu (IJIaBjieHUE, OOYIJIMBAaHHE U TOpPEHHE),
KOHCTPYUPOBaHHE MOJIeJIeH MOJIEKYJl OPIraHUYECKHUX BEILECTB.

YrieBoaopoanl.

Aunkanbl. ['omosoruueckuil psi ankaHoB, obmas (Gopmynina, HOMEHKIATYpa U U30MEpHUs.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOCHUE MOJEKYN aJIKaHOB, SP>-THOPHMAM3aIUs aTOMHBIX
opburaneit yriueposa, 6-cBsa3b. OU3MuECKUe CBOICTBA AJIKAHOB.

XUMHUECKUE CBOMCTBA AJIKAHOB: PeaKLMH 3aMEIIEHUs, U30MEePU3aLUH, TETUIPUPOBAHHUS,
UUKIM3allUY, [UpOJM3a, KpekuHra, ropenus. IlpencraBieHne o MexaHM3Me peakuui
paluKaIbHOIO 3aMEILEHHSL.

Haxoxnenue B npuposae. CriocoObl MOJIy4eHUs: U IPUMEHEHUE aJTKaHOB.

Huknoankansl. O6mas Gopmyna, HOMEHKIAaTypa U n3omepus. OCOOEHHOCTH CTPOEHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIOMEHTaH,
LUKJIOreKCcaH) UKI0aaKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE UKIIOAIKAHOB.

Ankensl. ['omonornueckuii psi ankeHoB, obmas GopMysna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKY/] aJKEHOB, SP°-rMOPUIM3ALMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. duznueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOEAVHEHHUSA, 3aMEIIEHHUS B O-
IIOJIOKEHUE TIpU JBOMHON CBsI3M, NoJuMepu3auuu u okucieHus. lIpaBuno MapkoBHUKOBA.
KavecTBeHHbBIE peakiiui Ha ABOIHYIO CBsI3b. CHIOCOOBI NOTYYEHUs M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  DIIEKTPOHHOTO CTPOCHHMS W XHUMHYECKHX CBOMCTB
conpsbkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['OMONOTHYeCKHid psii aTKUHOB, oOmIas (GopMyia, HOMEHKIATYpa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-rMOpUAM3AIMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3aLlUd U TpUMEpHU3alnu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
HMMEIOLUX KOHIEBYIO TPOIHYIO CBs3b. KauecTBeHHBbIE peakiuu Ha TpoilHYIO CBs3b. CriocoObl
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIATypa U M30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJbl OeH30J1a.
duznyecknue CBOMCTBA apeHOB. XHMMHUYECKHE CBONCTBAa O€H30jJ1a U €ro roMOJOroB: peakluu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBnenue o0 opueHTHpYIOLEM AEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIbII€ Ha MpHUMEpe AJKWIbHBIX PaUKaloB, KapOOKCUIBbHOM, THMIPOKCHIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpPOJIA.
[Tomumepuzanuss  crtupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apOMaTHYECKHX
YTJI€BOAOPOIOB.

[Ipupoansiit ras. Ilonyrueie Hedraubie ra3pl. Hedth u e€ mpoucxoxaenue. KameHHbIN
yroib U MPOAYKTHl ero mnepepadoTku. CrnocoObl mepepaboTKu HEPTH: MEeperoHka, KPEeKHHT
(TepMuYecKui, KatanmuTuueckuii), pudopmunr, nmupoiu3. [IpoaykTel mepepaboTku HedTH, UX
IIPUMEHEHNE B IPOMBIIIJIEHHOCTU U B OBITY.

I'eneTnueckas cBsI3b MEXAY pa3IMYHBIMU KJIACCAMHU YIJIEBOAOPOIOB.

ONEeKTPOHHOE CTPOEHUE TaJIONeHIPOU3BOJHBIX YIJIEBOJOPOIOB. Peakiuu 3amerieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUaHOTpyHIy, aMmuHorpymmy. JlelicTBue Ha
rajloTeHNPOU3BOJHbIE BOJHOTO M  CIUPTOBOIO  pacTtBopa Iménouyd. Bsaumoneiictue
JUTaJIOT€HAIIKAHOB ¢ MarHueM U LMHKOM. IIoHATHE 0 MeTalJIoOpraHu4ecKuX COEJUHEHUSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYEeCKUX BEIIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl M3YYEHHUS BEIIECTB M MX IPEBpALCHUN: H3ydeHHE
¢u3nyeckux  CBOMCTB  YIJIEBOJOPOAOB  (pacTBOPUMOCTb),  KAueCTBEHHBIX  peaKLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJIBI, pacTBOpa
IepMaHraHaTa Kajus, B3aUMOJICHCTBME alleTWJIEHa C aMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauectBeHHOE OOHapy)XeHHE YTIEpoAa W BOJOPOJa B OPraHUYECKHX BELIECTBAX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpasnamu IjjacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJIEBOJOPOIOB U FAJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kucaopoacoaep:xamye oprannieckie coOeJUHEHUsI.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas Gpopmyna, u3oMepus, HOMEHKIATypa U Kiaccupukaus.
@u3nyYecKUue CBOICTBA TNPEICIBHBIX OJHOATOMHBIX CIUPTOB. BomopoaHble CBA3M MEXIY
MOJIEKYJIAMH ~ CIIUPTOB. XHMHYECKHE CBOWCTBA: pEAaKIMM 3aMEILEHUs, JAeruapaTalui,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtamu. KadecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHI. JleificTBHE 3TaHONIA M METaHOJA Ha OpPraHU3M YEJIOBEKa.
CrniocoObl mosTyyeHHs U IPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.



[Ipocteie 3¢upsl, HOMEHKIATYpa U u3oMepus. OcoOeHHOCTH (PU3HMUECKUX U XUMHYECKUX
CBOWCTB.

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEUICHUs, B3aUMOJIEUCTBUE C OPraHUYECKUMH M HEOPraHUYECKUMHU
KHCJIOTAMH, KaUeCTBEHHAsl PEaKIMs Ha MHOTOATOMHBIE cupThl. [IpencraBienne o mexaHusme
peakuuii HykieopribHOro 3aMmenienus. JleiictBue Ha opranusm 4enoBeka. CriocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enou. CTpoeHHE MOJIEKYJIbI, B3AMMHOE BJIIMSHUE THAPOKCOTPYIIIBI B OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha Qeron. ToxcnyHocTh ¢eHona. CrocoObl TMONMy4YeHHS W TpUMEHeHHe (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL. DJEKTPOHHOE CTpPOEHUE
KapOOHWJIBHOW Tpynmbl. ['omMollorueckue pslbl albIeruJ0B M KETOHOB, o0mas Qopmyrna,
n3oMepusd U HOMeHKiarypa. Du3znueckrne CBOWCTBA AJBJAECTHIOB W KETOHOB. XWMHYECKHE
CBOMCTBA QJIBJCTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJACTH/IOB,
KaueCTBEHHBIC peaknuu Ha anbaeruapl. CrocoObl TOJydeHUs W MPUMEHEHHE abJCTHI0B U
KETOHOB.

OnHOOCHOBHBIE TIpeeNIbHbIE KapOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepus um HOMeHKIaTypa. Pu3mdeckne CBOWCTBA OJHOOCHOBHBIX
MpeACTbHBIX KapOOHOBBIX KHCIOT. BoJOpomHbIE CBS3M MEXKIy MOJIEKYJaMU KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJOTHBIE CBOWCTBA, PEAKIUs ATEpU(PUKAINK, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJIHBIX KAPOOHOBBIX KUCIOT — CIOXKHBIX ddupax. MHOTOOOpasne KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeneabHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCIIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MNAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4eHUs U IpUMEHEeHHEe KapOOHOBBIX KHCIIOT.

Crnosxuble >¢upbl. ['oMonoruueckuit psn, obuias Gopmyna, ©30Mepus 1 HOMEHKJIATYpa.
DuU3NYECKUE U XMMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupst. Ctpoenue, puznyueckue ¥ XUMHUYECKHE CBOMCTBA >KUPOB: THMAPOIU3 B KUCIOH U
uiesioyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
kucnoT. XKupsl B pupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, IU- H
noynucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, Ie30KcHpub03a.
Oduznyeckue CBOIcTBa M HaxoxkaeHue B mnpupoge. DortocuHTes. XUMHUYECKHE CBOICTBa
[JIIOKO3bl:  pPEaKlUd C Y4acTUEM CHUPTOBBIX U ajJbJACTUAHONW TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOEe OposkeHue. [IpuMeHeHue TIIIOKO3bl, €€ 3HAUYeHHE B IKU3HEAESITEIbHOCTU
opranusma. Jlucaxapuasl: caxapo3a, MajabTO3a M JAaKTo3a. BoccTaHaBmuBawImne U
HEBOCCTAHABIMBAIOIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxneHue B mpupone u
npuMeHenue. llomucaxapuapl: Kpaxman, TJIIMKOT€H W Leuitono3a. CTpoeHue MaKpOMOJEKYII
Kpaxmana, TJUKOT€Ha M UeUIono3bl. (DuU3HuecKhe CBOWCTBAa Kpaxmala M LEJUIHOJIO3BL.
XUMHYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKIHs C MOJOM. XUMHUYECKUE
CBOMCTBA IEJUTIONO3bI: THAPOIIU3, MOTydeHre d(GUpoB 1euTi003bl. [IoHsITHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO32, alleTaTHBIN IIENK).



DKCHEpUMEHTAIbHBIE METOJbl M3y4Y€HHUs BEIIECTB M HUX [MpEeBpalleHUuN: pacTBOPUMOCTh
pa3IMYHBIX CHOUPTOB B BOJIC, B3aMMOJICUCTBHE ATaHOJIA C HATPUEM, OKUCIEHUE ATHIOBOTO
CIupTa B albJerWJ] Ha PACKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCIEHUE HTHIOBOTO CIIUPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIIUM Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakius rioumepuna
¢ ruzapokcusiom meau(ll), xummuueckue cBOMCTBa pacTBOPA YKCYCHON KHCIIOTbI, B3aUMOIEHCTBUE
pactBopa TIIOK03bI ¢ Tuapokcuaom meau(ll), B3aumozeiicTBue Kpaxmana C HMOJOM, PEIICHHE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC
pHUPBI».

A3oTcoep:xaniue oOpranudeckue coeJuHeHusl.

AMUHBI — OpraHM4YecKue TMpOM3BOJHBIE amMmuaka. Kiaccudukamus  amMUHOB:
anudaTHIECKUe U apOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIE U TpeTHUHBbIe. CTpOECHUE MOJIEKY,
obmas dopmyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKUe CBOMCTBA. XMMHUYECKOE CBOMCTBA
anupaTHISCKUX aMHHOB: OCHOBHBIC CBOMCTBA, AIKUJIMPOBAHHE, B3aUMOJICUCTBUE TMEPBUYHBIX
aMUHOB C a30TUCTON KuCI0TOU. CONH aKHIIaMMOHUS.

AHUIUH — TIPEICTaBUTENIb aMUHOB apoMaTuyeckoro psaa. Ctpoenne aHwinHa. B3aumuoe
BIIUSIHUE TPYIIIT aTOMOB B MoJieKyie aHuiInHA. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknmn Ha aHwiInH. CrHOCOOBI TONYYEHHS W TPUMEHEHHE amu(aTHYeCKUX
amMuHOB. [loydeHne anmIMHA U3 HUTPOOEH301a.

AvuHokucHOThl. Homenkmarypa u  wu3oMmepusa. OTIOenbHble TPEACTABUTENH O~
AMHUHOKHUCIIOT: TJIMIMH, ajdaHuH. PHU3nyecKkue CBOMCTBA aMHHOKHCIOT. XMMHUUYECKHE CBOMCTBA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHWYECKUX COEIUHEHUU, peakius MOJIMKOHACHCAIUH,
oOpa3oBaHue NENTUAHON CBA3HM. buonorndyeckoe 3HaueHne aMHUHOKHUCIOT. CHHTE3 U THUAPOJIN3
MENTHJIOB.

benku xak npupoansle nonumepsl. IlepBuuHas, BTOpHUYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBAa OENKOB: THIPOJIN3, JE€HATYpalus, KaueCTBEHHBbIE pEakluu Ha
OeIKH.

OKCHEpUMEHTAIbHBIE METOJIbl M3YYEHHMsI BELIECTB U HX IMPEBpALICHUI: PacTBOPEHHE
0enKoB B BOJE, JeHATypalusi OCJIKOB IIPU HArpeBaHHUHU, LIBETHBIE PEeaKIUU Ha OCNKH, pelIeHHe
SKCIIEPUMEHTANIBHBIX 33Ja4 10 TeMaM «A30TCOJAEPKAIUE OPraHWYeCKUE COCOUHEHUS» U
«Pacnio3HaBaHue OpraHM4eCKUX COCIUHEHUI.

BricokomoieKyJISIpHBbIE COCAUHEHMS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3AlMH, CpPeAHsss MOJeKyasipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN — NOJIUMEpPU3aIUs U MOJUKOHICHCALUS.

[TonumepHsbie MaTepuaibl. [1nacTmaccel (MOAMATUIICH, HOJIUIIPOTIUIIEH,
MOJIMBUHUIIXIIOPU/I, MOJINCTUPOJL, MOJINMETHJIMETAKPUIIAT, MOJIMKapOOHATHI,
noynuaTIIIeHTepedTanar). YTunuszanus u nepepaboTka MiacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHYECKHe Kaydyku (OyTaaueHOBBIN,
XJIOPOTIPEHOBBIH, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypalibHbBIE (XJIOMIOK, IIEPCTh, IIENK), UCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KallpOH U JIaBCaH).

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIUMEPBI, OHopa3iaraeMpie OJMMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3aMl MPHUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMAcC, KaydyKOB, pEIICHHE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaum.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AIIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHUE MOJICKYJSPHON (OPMYIBI OpPraHUYECKOTO
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOIYKTOB PEAKIIUHU W/MITN UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOH (POPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4YEHMS,
OTpEJIENICHUE JI0JIM BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHmdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJb30BaHWE KaK OOLIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHUH, PUHSATHIX B OTAEIBHBIX MPEAMETAX €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OO0uiue ecTecTBEHHO-HAay4YHbIE TOHATHSA: SIBICHHWE, HaydyHbIH (akT, TUNOTE3a, TEOpus,
3aKOH, aHajJM3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HW3MEpPEHHUE, SKCIIEPUMEHT, MOJEIb,
MOJEITUPOBaHUE.

®usnka: Marepus, aTroM, 3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJa, SHEPreTHYECKHUI
YpOBEHb, BELIECTBO, T€NO, 00BEM, arperaTHOE€ COCTOSIHHUE BELIECTBA, (PU3NYECKHE BEIMYUHBI,
€IMHUILIBI U3MEPEHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, SKocucTeMa, omochepa, MeTabOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIEBOBI, )KUPbI, HYKJI€MHOBBIE KUCIOTHI, (DEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

Texnomorusi: muIIEBbIE MPOAYKTHI, OCHOBBI PallMOHAILHOTO MHUTAHHS, MOIOLIUE

CpeacTBa,MaTcpHralibl nus3 HNCKYCCTBCHHBIX n CHUHTCTHUYCCKUX BOJIOKOH.



IUDIAHUPYEMBIE PE3VJIbTATBI OCBOEHHA IIPOTPAMMBI 110 XHMMHUU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHU C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXOJ0OM B CTPYKTYPC JIUMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YPOBHE CpeIHEro oouero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJArOIIMMHUCS POCCHIUCKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4yuMe MOTHUBAlUM K OOY4YEHMIO; TOTOBHOCTH UM  CIHOCOOHOCTb  OOYyYaroIIMXCs
PYKOBOACTBOBATHCA MPHUHATBIMU B O6III€CTBG npaBujJIaMH W HOpMaMMu NOBCACHUWA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJOTUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUsD» OTpaxkaroT cOPMHUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTUYECKOHN JEsTeNbHOCTH 00yYaroMXcsl B MPOLIECcCe peann3alu
00pa3zoBaTeIbHON JEATEITHHOCTH.

JIngHOCTHBIEC pe3ylbTaThl OCBOEHUS MpeaMeTa «XHUMUS» OTPaKarT CPOPMUPOBAHHOCTH
OTIbITa MO3HABATEIBHON U MPAKTUYECKOMN NeATEIbHOCTH 00yUaroUuxcs B MpoIecce peaaTn3aluu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB M 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENTbHOCTU MPU CO3/IaHUHU YUEOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U M03HABATENbHbIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IIPH aHAJN3€ PA3JIMYHbIX BUIOB y4eOHOM AeATeIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIEHHUS K HMCTOPUYECKOMY U HAyYHOMY HAcClEUI0 OTEUECTBEHHOU
XUMHUH;

YBOXKEHUS K IPOLIECCY TBOPYECTBA B OOJIACTH TEOPUM W MPAKTUYECKOTO IMPHIIOKECHUS
XMMHH, OCO3HAHHUS TOTO, YTO JaHHbIE HAayKH €CTh pe3yJbTaT JIMTEINbHBIX HAOMIOJCHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTAIIBHBIX TOMCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M [O03HABATEJIBHBIX MOTHBOB B TMOJYyYEHUUM M TOCIEAYIOIIEM aHau3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO NTOBEACHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBSA3aHHbIE C XUMUYECKHUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHHS, OPUEHTUPYACh HA MOpPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OIIEHUBATH CBOE MOBEJEHHWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupPOBaHHS KYJbTYPHI 310POBb:

MOHMMAaHUS LIEHHOCTeH 3/10poBoro M Oe3omacHoro oOpas3a >KU3HU, HEOO0XOJUMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



coOnrofieHns MpaBuiI OE30TACHOTO OOpAaIEeHUs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWI HWHIUBUAYAILHOTO M KOJUICKTUBHOTO 0€30TacHOro
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCJECACTBUN W HENPHUATUS BPEIHBIX MPUBBIYCK (YIMOTPEOJIECHUS aKOTOJI,
HapKOTHUKOB, KYpeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHHKATHBHOW KOMIICTGHTHOCTH B Y4eOHO-HCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHUE€ B PEIICHUM TNPAKTHYECKUX 3a/lady COLMUAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOGecCHuid pa3InyHOTO pojia, B TOM YHUCIIE Ha
OCHOBE MPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTaraM TPyJA0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIUBHUIYAIILHOM TPaeKTOpPUH OOpa30BaHUs,
Oynymiei mpodeccun U peain3aniii COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HU Ha 3eMIie;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOIeM, BIMSIHHUS YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

0CO3HAHUs HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XUMUH JIJIs PEIICHHs BOIIPOCOB
PaIrMoOHAIBHOTO TIPUPOAOTIOTH30BAHNS,

AKTUBHOTO HENPUATHS NCUCTBUM, MPUHOCAIINX BPE OKPYXKAlOIEeW MPUPOTHOW Cpee,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HSKOJOTUYECKOTO MBIIUICHUS, SKOJOTHYECKOW KYJIBTYPhI, OIBITA
NESTEPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOW, KOMMYHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
00IIeCTBEHHOW MTPaKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B TMO3HAHWM TMPUPOJJIHBIX 3aKOHOMEPHOCTECH W
pelieHur IpooIeM COXpaHEHHS TPUPOJHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PEIIEHUH TT00ANTbHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUYECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMUIIeBOW M DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M SKOJIOTHYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB IO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS



aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAAIMX B HEM H3MEHEHUH,
yMEHUS JienaTh 000CHOBAHHBIC 3aKIIOYCHHS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOLIMXCS TAaHHBIX
C LEJIBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIh30BATh XUMUYECKHUE 3HAHUS ISl PELICHUS MPoOieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpHIBHOMY OOpa30BaHHIO M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJyYEHUIO HOBBIX 3HAaHMW 10 XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOGHHOCTSM Tpylda B pa3nuyHbiX cdepax npodeccnoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHble pe3ynbTaTbl OCBOCHHUS IPOTrpamMMBbl M0 XMMHUM Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 0OLIeHAYYHbIE TOHSTHS, OTPAXKAOIIKE [EJIOCTHOCTh HAyYHOU KapTUHBI MUpa
)51 Cl'IeI_[I/I(bI/IKy MCTOJO0B IMO3HaHUW, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaX (MaTepI/IH, BCIIICCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHNEe, HAOIIOIeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHe);

YHUBEpCaJbHbIE  yd4eOHble  JeHCcTBHs  (TMO3HABaTelIbHBbIE,  KOMMYHHUKAaTHUBHBIC,
peryiasTuBHBIE), obecrieunBaronie GopMuUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHITHH 00yYarOIIuXCsi;

CIOCOOHOCTh ~ OOYYAIOIIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILUIMHAPHBIC,
MHUPOBO33pPEHYCCKHE 3HAHWsI W YHHBEpPCAJIbHbIC Yy4eOHBIC ICHWCTBUS B IIO3HABATEIHHOH W
COLIMAIBHOM MIPAKTHKE.

MeranpeaMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUEC YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a30Bble JJOTHYECKHUE e CTBHS:

CaMOCTOSITENIBHO (POPMYIIUpPOBaTh U aKTyalM3UpOBaTh MNpoOJieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBasl HapaMeTpbl U KPUTEPUHU HUX JOCTHKCHHUS,
COOTHOCHUTH Pe3yJIbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIIOJb30BaTh MPU OCBOCHUM 3HAHUM NPUEMBI JIOTMYECKOTO MBIIUIEHUS: BBIICIATH
XapaKTepHble TMPU3HAKKM TOHATHI M YCTAaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITHS I 00BICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH IS KJIaCCU(UKALIUY BEIIECTB U XUMUYECKIX PEaKIIHiA;

YCTaHABJIMBATh PUYUHHO-CIIEJICTBEHHBIE CBA3U MEXI1Y U3Yy4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE paCCyXkAeHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUEHUS;



IIPUMEHSATH B IMPOLECCE MMO3HAHUS UCIOJIb3YEMbIE B XMMHHM CHMBOJIMYECKUE (3HAKOBBIE)
MO/IeNH, TPe0OpPa30BBIBATH MOJICIBHBIC MPEICTABICHUS — XUMUYECKHUN 3HAK (CMMBOJI) 3JIEMEHTAa,
XUMUYecKass (GopMylia, YpaBHEHHE XUMHUECKOM peaknuu — TpPU PELIICHHH Y4eOHBIX
[I03HABATENIbHBIX M IPAKTHUUECKUX 3ajad, NPUMEHSTh Ha3BaHHBIE MOJEJIbHBIE MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€N0BaTENbCKHE € CTBHS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOI'O NTO3HAHMS BELLIECTB U XUMUYECKUX PEAKIIMIA;

dbopmynHupoBaTh TENM M 3aJadd  HCCJIEIOBAHUS, KCIOJIb30BaTh IOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTHUPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA IO3HAHHS M OCHOBBI
115t GOPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HaBBIKAMHM CAMOCTOSITEIbHOTO IUIAHMPOBAHMS M IPOBEJICHHUS YYEHUYECKHX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIiecca, CaMOCTOSTEIBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEOBAHMS, COCTABISATh OOOCHOBAHHBINA OTUYET O MPOJEIaHHON
pabore;

MpHOOpeTaTh OMBIT YYEHUYECKOM MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSATEIBHOMY IOMCKY METOJOB pEelIeHus
MPaKTUYECKUX 337a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B MTO3HAHUSI.

3) pabora ¢ undopmanmueii:

OPUEHTHUPOBAThCSI B  Pa3IMYHBIX HCTOYHMKAX WHPOpPMANUU (HAYYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJepXaHHus, CIpaBOYHbIE MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MpEACTaBICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMTPOTUBOPEUMBOCTE;

(dbopMynupoBaTh 3ampoChl U MPHUMEHSTHh pa3IUYHbIe METOJbl IMpH TMOUCKE U OoTOOpe
uHpopMalny, He0OXOAUMOM /ISl BBITIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOrO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIb30BAHUA WH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (OpMY MpeICcCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

HCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyeCTBE CpeACTBa MNpu paboTe C XUMHUYECKOU
uHpopmaluen: TPUMEHATh MEXIpeAMETHble ((PU3UyYecKre M MaTeMaTH4yecKhe) 3HaKH U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.

KoMMmyHHKaTUBHBIEC YHUBEPCAJIbHbIE Y4eOHbIE 1eiiCTBUS:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYk/1aeMOil TEMBI B XO/I€ JUAJIOTA U/UIH JUCKYCCHH,
BBICKa3bIBATh UACH, (GOPMYTUPOBATH CBOU MPEIOKEHUS OTHOCUTENHHO BBITIOJHEHUS
MPEeAJIOKEHHOM 3a1auH;

BBICTYIIATH C Hpe3eHTaI.[HefI PE3YyIbTAaTOB MO3HaBaTEIbHOMU ACATCIIBHOCTHU, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMX COBMECTHO CO CBCEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTquCKOﬁ pa6OTBI [0 MCCIEeNOBAHUIO CBOMCTB H3y4acMbIX BCUICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTL BbBIBOJIBI TIO0 pPE3YyJIbTaTaM HpOBCI{éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIMHI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



PerJIﬂTHBHLIe YHUBEpPCAJIbHLIC yqeﬁnble JeHdCTBHUA:

CaMOCTOSITEJIbHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss e€ Ienu W 3aJadd, KOHTPOJHUPOBATh M MO Mepe HEe0OXOAWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JIEHCTBHI NMPU BBIIIOJHEHUU YYEOHBIX M MCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CIIOCOO UX pEeIIeHUs ¢ YUETOM TOIYYEHHs] HOBBIX 3HAHHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUSAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITEIHPHOCTH HA OCHOBE CAMOAHAJIHM3a U CAMOOLICHKH.

NPEAMETHBIE PE3YJIbTATbBI

[IpenmeTHbIe pe3yabTaThl OCBOCHHUS MPOTPAMMBI 10 XHMHHU Ha YriyOJIEHHOM ypOBHE Ha
YpOBHE CpeaHero ooOiiero oOpa3oBaHWs BKIIOUAIOT CrenupuyecKkue I yueOHOTro mpeaMera
«XuMUS» Hay4dHbIE 3HAHUS, YMEHHS M CIIOCOOBI ACWCTBUI 1O OCBOCHUIO, MHTEPIPETAUN U
peoOpa3oBaHUI0 3HAHUH, BUIBI JCATEILHOCTH TI0 TIOJYYE€HHIO HOBOTO 3HAHUS U MPUMEHEHHUIO
3HaHUH B Pa3IMYHBIX YYEOHBIX CHUTYaIMsX, a TaKXKe B PEaJbHBIX JKU3HEHHBIX CHUTYAIIHsIX,
CBSI3aHHBIX C XUMHEH. B mporpamme mo XMMHM TPEIMETHBIC PE3yIbTATHI IPEICTABICHBI IO
roJlaM U3y4eHHs.

10 KJIACC

[IpenMeTHBIC pe3yabTaThl OCBOCHHSI Kypca «OpraHudeckas XUMUS OTPaXKaroT:

C(OPMHUPOBAHHOCTh TMPEJCTABICHUI: O MECTEe W 3HAYCHHH OPraHWYECKOW XHMHU B
CHCTEME €CTECTBEHHBIX HAayK U €€ POk B 00ECIICYCHHH YCTOHYMBOTO PAa3BHUTHUS YEIIOBEUECTBA B
perieHur MmMpoOJIeM HKOJIOTHYECKOM, IHEPTreTUYECKON M THUIIEBOM O€30MacCHOCTH, B PAa3BUTUH
MEIUIMHBI, CO3JaHUU HOBBIX MAaTEPHAJOB, HOBBIX HCTOYHHUKOB SHEPrHH, B OOECIICYCHUU
paIMOHATFHOTO TPUPOJIOTIONB30BaHuUs, B (OPMUPOBAHHH MHPOBO33PEHUS U OOIICH KyIbTYpPhI
YeIoBeKa, a TaKXKe ODKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY 3JI0POBBIO U
MIPUPOTHOM Cpejie;

BJIIQJICHUEC CHUCTEMON XUMHYECKUX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIIOJAraIOIIHNe
MOHATHS — XMUMUYECKUI 3JIEMEHT, aToM, SAPO M IJIEKTpOHHAas o0osouka aroma, S-, p-, d-
aTOMHBIC OPOHMTAJIHM, OCHOBHOEC M BO30YXIEHHOE COCTOSIHMS aToma, TMOPUAN3AIUS aTOMHBIX
opOuTanel, WOH, MOJIEKyJa, BaJCHTHOCTb, AJIEKTPOOTPHUIIATCIBHOCTh, CTEICHb OKHUCIICHHS,
XUMUYECKash CBSI3b, MOJIb, MOJIAPDHAS Macca, MOJISIPHBIA OO0BEM, YIJICPOJIHBIA CKEJET,
(GyHKIMOHATBHAS TPYIIA, paauKal, CTPYKTypHbie (opMynbl (pa3BEPHYTHIC, COKpaIIEHHbBIC,
CKEJICTHBIC), M30MEpHUsl CTPYKTYpHas W MPOCTPAHCTBEHHas (T€OMETpUYecKas, OITHYECKasl),
M30MEpbI, TOMOJIOTHYECKUH Psill, TOMOJIOTH, YIJICBOJIOPOJbI, KUCIOPOJA- M a30TCOJCpIKAIIUC
OpPraHUYeCKUEe COCIUHCHHS, MOHOMEp, IMOJIMMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISPHBIC
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanueckuii 3akoH J[. V. MenneneeBa, Teopusi CTpOCHHUS
oprannueckux BemecTB A. M. byrnepoBa, 3akOoH CcOXpaHEHHUS MacChl BEIIECTB, 3aKOH
COXpaHEHUS U TPEBpAIICHHs DHEPrUM TPH XUMHUYECKUX PEeaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN S3BIK XUMUHU, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAllie B OCHOBE MOHHUMAaHHSI
MPUYMHHOCTH W CHCTEMHOCTH XHMHUYECKHX SBICHHI;, TMPEACTaBICHUS O MEXaHU3Max
XUMHUYECKUX pEaKIui, TEepMOJUHAMUYECKHMX ¢ KHUHETUYECKHMX 3aKOHOMEPHOCTAX HX
MPOTEKAHUsS, O B3aMMHOM BIHUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyJlax (MHIYKTHBHBIA H
Me3oMepHbId 3QdexTrl, opueHTanTsl | u |l pona); dakronorndeckue cBeleHUsT O CBOWCTBAX,
COCTaBe, MOJMyYSHUH U 0€30MaCHOM MCIOJB30BaHUH BaXKHEUIITUX OPTraHUYECKUX BEIIECTB B OBITY



U IPaKTUYECKOM JEATEIbHOCTH YEJIOBEKa, OOLIMX HAYYHbIX MPUHLMIAX XUMHUYECKOTO
MIPOU3BO/ICTBA (HA MPUMEPE MPOU3BOJCTBA METAHOJIA, epepadoTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIIATH XapaKTepHbIC IPU3HAKU MMOHITHH, YCTAHABINBATb
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IIOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BAaTh XMMHUYECKYIO CUMBOJIMKY JUISl COCTABJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpPAIIEHHBIX U CKEJIETHBIX) (POPMYII OPTaHUYECKHUX BEIECTB;

COCTaBJIATh ypPaBHEHMS] XUMHUYECKHMX pEakuid U pacKpelBaTb HX  CYIIHOCTB!
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI MOCPEACTBOM COCTaBJIEHUS  3JIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBAaTh MOJEIM MOJIEKYJ OpPraHMYeCKHWX BEIIEeCTB JUIsl WJUIIOCTpAluu HX
XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATh MPUHAAIEKHOCTh U3YYEHHBIX OpraHU4YeCKUX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K ONpeAeIEHHOMY KJaccy/Tpylie COelMHEHUH, 1aBaTh UM
Ha3BaHUs N0 cucremarmdeckoid HoMmeHkiarype (IUPAC) u mpuBoanTh TpUBHAIBFHBIC Ha3BAHHUSI
JUIS  OTAETbHBIX TPEJCTaBUTENEH OpPraHWYecKMX BEUIECTB (STWIJIEH, AaleTWJieH, TOJyodI,
[NIMLEPUH, STUJICHIJINKONb, (eHos, Qopmanbiaerua, ameraabAerui, aleToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJOTa, CT€apUHOBas, OJIEMHOBAs, MaJbMUTHHOBAs KHCIOTHI, TJIMIHH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHWII, U30MPEH, XJIOPOTNIPEH, CTUPOJ U IpYyrue);

cOpPMUPOBAHHOCTh YMEHHS OMNPEAEATh BHUJ XUMHYECKOW CBSI3U B OpPraHUYECKUX
COoeMHEHUX (KOBaJICHTHAs U HOHHAS CBA3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

cOpMUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHX
BemecTB A. M. bytiepoBa a1 0ObSICHEHHs] 3aBUCHMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUN XapakKTepu3OBaThb COCTaB, CTpOeHHE, (UINYECKUEe U
XUMHUYECKUE CBOMCTBA TUITMYHBIX MPEICTABUTEIEH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AlbJETHJIOB, KETOHOB, KAPOOHOBBIX KUCJIOT, MPOCTBIX U CIOKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJHCAXapuI0B),
WJUTFOCTPUPOBATh T'€HETHYECKYI) CBSI3b MEXKJIYy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIUX
XMUMHUYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMUPOBAHHOCTh YMEHHUSI TMOATBEPXAAaTh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COCAMHEHHUN OT KpPaTHOCTU U THUIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJaX;

chOpMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb MCTOYHUKH YIJIEBOJOPOAHOTO CHIPhS
(HedTb, MPUPOIHBIA Ta3, Yrojb), CIOCOOBI €ro MepepadOTKH M MPAKTHUECKOE MPUMEHEHUE
MIPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJAQJICHUS CHUCTEMOW 3HAHUH O ECTeCTBEHHO-HAyYHBIX METOJaxX
NO3HaHUSA — HAOJIONEHUM, H3MEPEHHH, MOJICIMPOBAHUH, OJKCIIEPUMEHTE (peaJlbHOM H
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIC OMNEPALMUA  MBICIUTEIHHOU
NEeATeNbHOCTH — aHalM3 W CHHTE3, CpaBHEHHE, O000OIIeHHE, CHCTEMaTHU3alllio, BBISBICHUE
MPUYMHHO-CIIEJICTBEHHBIX CBSI3€U — JJI1 U3yYEHUs1 CBOMCTB BEIIECTB M XUMHUECKUX PEaKLIUii;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IOHSATUSIMU U
NPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAyYHBIX NPEIMETOB JUIg 0ojieeé OCO3HAHHOTO
IMOHUMAHUA CYIIHOCTU MATCPpHUAJIBHOIO CAWMHCTBA MHpPA, HMCIIOJIb30BAThL CUCTCMHLIC 3HAHUWA 110
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3UPOBAHUA ﬁBHeHI/IfI, UMECHOIINX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YpaBHEHUSAM XMUMHYECKUX DPEaKUUA C HCIOJIb30BaHMEM (PU3MYECKUX BEIWYUH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEUIECTBA), XapPAKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIECTBA IO U3BCCTHBIM MACCOBBIM OOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOJYKTaM CrOpaHus, IJIOTHOCTHU ra3000pa3HbIX BEILIECTB;

c(hopMUPOBAaHHOCTh YMEHUMN: MPOTHO3UPOBATh, AHATM3UPOBATh U OIICHUBATH C TMO3UIIHI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIHOCTH
YEJIOBEKa, CBS3aHHOM C TepepabOTKOM BEIIECTB, HCIOIB30BATh TIOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX pElIeHU TPOOJIeM B CUTYalMsIX, CB3aHHBIX C XUMUEH;

c(hOopMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENIBHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (HOJ'Iy‘—IeHI/Ie N U3YyUYCHUC CBOMWCTB OpPraHu4e€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PA3JIMYHBIX KJIACCOB W KUCJIOPOJCOJEPKAIMUX OPTaHMYECKHX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJa4d II0 PaClIO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnroieHreM TMpaBuil  0e30MacHOTO  OOpalieHuss C BelmecTBaMHM M JabopaTOPHBIM
obOopynoBanuem, (HOpMYyITHpPOBAaTh IIENb HMCCIECIOBAHUS, IMPEICTABIATh B PA3IUYHON (hopme
PE3YIBTATHI DKCIICPUMEHTA, AHAJIM3UPOBATh 4 OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coO01aTh TMpaBUJIa DKOJIOTHYECKH IIEJIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYAOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 3I0pOBbs, OKpYKAlolled HPUpPOIHON cpensl u
JOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHUS,

OCO3HaBaTh OIMACHOCTh TOKCHUYECKOTO JACWCTBUS Ha YKUBbIE OPraHU3MBbl ONpeAETEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbich nokazatens [T1K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILLEHUST PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHMI: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
uHpopMalUKd B pa3iMYHBIX MCTOYHMKAX (HayyHas U y4yeOHO-HAy4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uHpopmalrio, nepepadaTbiBaTh €€ U UCIOJIb30BATH B COOTBETCTBHH C MOCTABJICHHON y4eOHOM
3aJ1avuen.

YYEBHO-METOJIMYECKOE OBECIEYEHUE OEPA30BATEJILHOIO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JIJIS1 YYAEHUKA

METOAUYECKHUE MATEPHAJIBI UISA YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbI U PECYPCbBI CETU UHTEPHE



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoasubie | IlpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
11 CTpOEHUS OPraHnYecKUX coequHeHnil A. M. 7 1
byrneposa
Hroro no pazneny 7
Pasznesa 2. YriieBoaopoanbl
21 [IpenenbHbIE YrIeBOIOPOABI — AKAHBI, 8
' MUKITOAJTKAHBI
59 HenpenenbHbie yrieBo10poabl: AIKEHBI, 10 1
' AJKaJUEHbI, AJIKUHBI
2.3 ApomaTH4ecKue yrieBoa0poIbl (apeHbI) 7
24 [IpupoHbIE ICTOYHUKH YTJIEBOIOPOJIOB U 4
' ux nepepaboTka
2.5 ["anmoreHnpon3BoOIHBIE YIIIEBOIOPOIOB 5 1
Utoro no pazneny 34
Pazpnen 3. Kuciiopoacoaep:xamnue opranu4ecKkue CoeIUHEHUs
3.1 Cruptsl. DeHon 9 1
KapOoHumnbpHbIE COeTUHEHUS: allbCTUIBI U
3.2 P 8 A 16 1 2

KCTOHBI. Kap6OHOBHC KUCITOTHL. CI0XKHEIS




a¢upsl. XKups

3.3 YrneBoas 8
Wroro mo pazueny 33
Pasnen 4. A3oTcoaep:kamme opraHudeckue coeMHeHus1

4.1 AMUHBI. AMHUHOKHCIIOTHI. benkn 11
Hroro no pazneny 11

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS

5.1 BrIicOKOMOIEKYIApHBIE COETMHEHUS 8
5.2 Oo6o06mienne. Pemenne 3amay 9
Hroro no pazneny 17

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVNTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KoJumnuecTBo yacoB JlaTa usyyenus Hdom. 3aa.
n/n Bcero Kont IpakTn Mo naaHy Mo ¢akry
poJb yeckue
HbIE padoThI
padot
bl
1 [Ipeamer opraHn4ecKON XUMHH. 1 4.09.23 nirn.1
2 Teopust cTpoEHUSI OPraHUYECKUX COCTUHEHUI 1 6.09.23 n.z2;3
A. M. Bytieposa (n/p)
3 MpakTnyeckana pabota Nel «KayectBeHHOEe 1 1 8.09.23 Mn.2
onpegeneHue yrnepoga, B0OA0OpPoAA U X10pa B
OpraHUYecKmx BeLecTBax».
4 CocToAHWe 3NeKTpPoHOB B aTome. BaneHTHEBIE 1 11.09.23 Nn.4
BO3MOYKHOCTH aTOMA YTJIepO/a.
5 DNeKTPOHHaA NPMPOAA XMMUYECKUX CBA3EN B 1 13.09.23 Nn.5
OpraHUYecKmx coefMHEeHNAX
6 Buasl nzomepun: CTpykTypHas, 1 15.09.23 KOHCNeKT
MPOCTPAHCTBEHHAS
7 Knaccudukayma opraHMUYeckmMx coeaAnHeHNM 1 18.09.23 n.e
8 DNeKTPOHHOE U NPOCTPAHCTBEHHOE CTPOEHUEe 1 20.09.23 .2 N.7
aNKaHOoB. Ne 7
9 fomonory n nsomepbl aIKAHOB 1 22.09.23 N8 Neb5
10 CBOICTBA aNKaHOB 1 25.09.23 M9 Ne5
11 MonyyeHne N NPUMEHEHUE ANIKAHOB. 1 27.09.23 n.o




12 [ukmoankaHbl 1 29.09.23 KOHCMEeKT
13 PelweHne 3a4a4 Ha HaxoXaeHue 1 2.10.23 M.9 Ne7
MONEKYNAPHOM GOopMY bl YyrNeBoaopoa0B.
14-15 | O606uieHmne no Teme «MpesensHbie YB» 2 4.10.23 rn.2
16 AJIKEHBI: CTPOEHUE MOJIEKYJI, U30MEPUA. 1 6.10.23 rn.3 n.10
Ne4
17 CBOICTBa a/IkeHOB 1 9.10.23 n.11
18 CriocoObl MoTy4eHus! ¥ IPUMEHEHNE aJTKEHOB 1 11.10.23 n.i1
NM.12(n/p)
19 MpakTuueckan pabota Ne 2 «MonyyeHue 1 13.10.23 n.ii
3TUNIEHa U U3yYeHNe Uro CBONCTBY.
20 Ankanauenbl. OCOOCHHOCTH 3JICKTPOHHOTO 1 16.10.23 n.13
CTPOCHHUSI.
21 XUMHYECKUE CBOMUCTBA CONPSHKEHHBIX TUCHOB. 1 18.10.23 M.13 Ne4
22 CriocoObI MoTy4eHust ¥ IPUMEHEHNE 1 20.10.23 n.1s3
QJIKAICHOB.
23 AJIKMHBI: TOMOJIOTUYECKUH PsiJl, CTPOEHME, 1 23.10.23 Nn.14
n3omepus.
24 CBolicTBa AJIKUHOB. 1 25.10.23 MN.14 Ne5
25 CrniocoObl nosryyeHHs U NPUMEHEHUE aJIKUHOB 1 27.10.23 n.14
26 ApeHbl. beH30n 1 ero romonoru. 1 8.11.23 rn.4 nN.15
Ne 4
27 CsoiicTBa 6eH30/1a 1 10.11.23 M.16 Ne3
28 Oco0eHHOCTH XUMHYECKUX CBOWCTB CTHPOJIA 1 13.11.23 Nn.16
29 CrniocoObl mostyyeHus U NpUMEHeHne 6eH3o01a 1 15.11.23 n.16
30 Pemrenne pacy€THBIX 3a/1a4 Ha ONPEICIICHUE 1 17.11.23 rn.2-4




MOJIEKYJISIPHOM (POPMYIIBI OPraHUYECKOTO
BELIECTBA

31-32 | I'eHeTHueckas CBS3b MEKIY PA3THYHBIMH 2 20.11.23 rn.2-4
KJlaccaMu yrieBOJI0pOJIOB 22.11.23

33 MPUPOAHbIA M NOMNYTHblE HEeDTAHbIE rasbl. 1 24.11.23 rn.5

MN.17 Ne4

34 KaMeHHbIi yroibs U TpoOayKThI €10 1 27.11.23 KOHCMeKT
nepepadoTKu

35 HedTb 1 HedTENPOAYKTbI. 1 29.11.23 n.18 po

KPEeKWHra

36 KpeKWHr HedTw. 1 1.12.23 n.18

37-38 | PeweHue 33434 Ha onpeaeneHne maccosoi 2 4.12.23 rn.2-5
A1 06 bEMHON 011 BbIXOA4a NPOAYKTa 6.12.23
peakuum OT TEOPETUYECKU BO3MOXKHOIO

39-40 | O600mIEeHNe 3HAHMI TT0 pa3aeTy 2 8.12.23 rn.2-5
"Yraesomopoas" 11.12.23

41 KonTtponsHas padoTa o Teme 1 13.12.23 rn.2-5
"Yraesomopoas"

42 AHanu3 KOHTpobHOM paboTbl. [IpenenpHbIC 1 15.12.23 rn.6 nN.19
OJIHOATOMHBIEC CITUPTHI: CTPOEHUE, U30MEPH, Ne 5
HOMEHKJIaTypa.

43 CsolicTBa NpeaenbHbIX O4HOAaTOMHbIX CMMPTOB 1 18.12.23 Mn.19; 20

44 NMonyyeHne n NnpumeHeHMe CNUPTOB. 1 20.12.23 n. 20

Ne 5

45 MHoroaTomMHble CNPTHI. 1 22.12.23 n.21

46 ®PeHonbl 1 apomaTUyecKkme CnnpThbl. 1 25.12.23 n.22

47 CgoiicTBa (eHONA 1 27.12.23 n.22

48 CriocoOslI mosTydeHus: U mpuMeHeHue (eHomna 1 29.12.23 .22 No5

49-50 | FeHeTMueckan cBA3b cnMpTOB U deHona C 2 10.01.24 rn.2-5
yrneso4oposamu. 12.01.24




51 AJbIIeTUu/IbI ¥ KETOHBI. 1 15.01.24 rn.7 N.23
52 ColicTBa U NPUMEHEHUE aNbaernaos. 1 17.01.24 MNn.24
Ne 3
53 CriocoObI MOJTydeHUs AJTbJICTHIOB U KETOHOB 1 19.01.24 n.24
Ne8
54 KapboHoBble KNCNOTbI. 1 22.01.24 n.25
Ne 6; 8
55 CBOMCTBA MPE/ICIIBHBIX OJJTHOOCHOBHBIX 1 24.01.24 Mn.25,26
KapOOHOBBIX KHUCJIOT
56 CriocoOblI mosTy4eHns 1 IpUMEHEHNE 1 26.01.24 M.25,26
KapOOHOBBIX KHCIIOT n.27(n/p)
S7 MpakTuueckan pabora Ne 3. 1 29.01.24 Mn.28
«MonyyeHne 1 cBOMCTBA KAPOOHOBbLIX
KMCNOT».
58 MpakTnyeckana pabota Ne 4. 1 31.01.24 rn.6,7
«PelleHne aKcnepMMeHTaIbHbIX 3334 Ha
pacrno3HaBaHWe OPraHUYECKMX BELLLECTBY.
59-60 | O606uieHMe no Temam: «CnnpTbI», 1 2.02.24 rn.e, 7
«Anbpernapl», «KapboHoOBbIE KNCNOTbI» 5.02.24
61 KoHTponbHaa pabota N23 no temam 1 7.02.24 rn.6,7
«CnupTbl», «Anbaernabi», «KapboHoBsble
KMCNOTbI»
62 AHanun3 KOHTPONbHOM paboTbl . 1 9.02.24 rn.8
CnorkHble adpupbl. .29
63 Kupbl. 1 12.02.24 Mn.30
64 Mb1n10.CMHTETUYECKME MOtOLLME CPeACTBA 1 14.02.24 Mn.30
65-66 | ['eneTnueckas CBS3b YIIE€BOJAOPOJIOB U 2 16.02.24 rn.6-8

KHCJIOPOACOACPKAINX OPraHUICCKUX




BEIIECTB 19.02.24
67 Yrnesogabl. [N0Ko3a. 21.02.24 rn.9n.31
68 CBOICTBA IOKO3bI 26.02.24 n.31
69 Onurocaxapuapl. Caxaposa. 28.02.24 Mn. 32
Ne 3
70 Monucaxapuabl. Kpaxman. 1.03.24 M.33 No4
71 [TonsiTHE 006 UCKYCCTBEHHBIX BOJIOKHAX 4.03.24 n.33
72 Llenntonosa. 6.03.24 n.34
M.35(n/p)
73 MpakTnyeckana pabota Ne5 «PelieHune 11.03.24 rn.9
3KCNEePUMMEHTANbHbIX 3aZa4 Ha NONlyYeHMEe U
pacno3HaBaHWE OpPraHUYECKUX BELLLECTBY
74 O606ueHne No Teme «Yrnesobl» 13.03.24 rn.9
75 AMWHBI 15.03.24 rn.10
Nn36
76 AHHMIHH 18.03.24 n.36
7 AMMWHOKHUCIIOTBI: HOMEHKJIATYpa U U30MEPUS 20.03.24 n.37
78 XUMHYECKHE CBOMCTBA aMUHOKHUCIIOT 22.03.24 MN.37 Ne
2
79-80 | FreHeTMuecKkasa cBA3b aMMHOKMC/IOT C APYTMMHM 3.04.24 n.3e, 37
KNaccamm OpraHUYeCKNX COegUHEHUN. 5.04.24
81 Benku .CoctaB u cTpoeHue. 8.04.24 n.38
82 CsoicTBa 6enkoB 10.04.24 n.38
83 A3oTcoaeprKallme reTepoLmKInYeckne 12.04.24 Mn.39
COeANHEHMUS.
84 HyxienHOBbIE KUCIIOTBI. 15.04.24 .40
85 XMmuMA 1 340pOBbE YEN0BEKA. 17.04.24 n.41
86-87 | CuHTeTMUecKue noanmepsl. 19.04.24 rn. 11




22.04.24 n. 42
88 KoHAeHcauMoHHble nonmmepsl. MNeHonnacrtbl 1 24.04.24 n.43
89 HaTypanbHbIA Kayyyk 1 26.04.24 n.44
90 CUHTETUYECKUI KayuyK 1 3.05.24 n.45
91 CUHTETUYECKME BOJIOKHA. 1 6.05.24 .46
Nn.47(n/p)
92 MpaKkTnyeckan pabora No6 «PacrnosHaBaHue 1 8.05.24 rn.2-8
MNacTMacc U BONIOKOH»
93 OpraHunyeckasa XxMmusa, 4enoBeK U Npmpoaa. 1 13.05.24 Mn.48
94-96 | O606LEeHMe 3HaHWNI NO KypCYy OpraHNMYecKowm 3 15.05.24 rn.2-10
XMMUK.
97-98 | PeweHue 3amau. 2 17.05.24 rn.2-10
99 MTorosasa KOHTpPoNbHasA paboTa. 1 20.05.24 rn.2-10
100 AHanM3 KoHTPoAbHOW paboTsl. PeweHue 1 22.05.24 rn.2-10
3agau.
101- PeweHue 3agau. 2 24.05.24 rn.2-10
102
OBIIEE KOJIMYECTBO YACOB I10 102
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