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MNOSACHUTEJIBHASA 3AIIMCKA

Pabouas mporpamMma 1mo XMMHH Ha YpOBHE CpeqHEro oOIero oOpazoBaHus pazpaboTaHa
Ha ocHoBe DenepanpHoro 3akona ot 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanun», TpeOOBaHWH K pe3ylbTaTaM OCBOEHHsS (eaepalbHONW  00pa3oBaTEIbHOMN
nporpaMmMbl cpeanero oomiero oopazoBanusi(®@OIl COO), npeacraBineHHbIX B PenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTtangapte COO, c¢ yuérom Konuenuuu mnpernomaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusax Poccuiickorr ®eneparmm,
peann3yoImMX 0OCHOBHBIE 00pa30BaTeIbHbIE TPOTPAMMBI, U OCHOBHBIX MMOJIOKeHHH «CTparerun
pa3Butus BocnuTaHus B Poccuiickoit denepanun Ha nepuoa no 2025 roga» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJNEHHOTO W3YUEHHsI 3aHUMAeT BaXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOI 0 oOpa3zoBaHus ydamuxcs 10 knacca. M3ydyeHue npeamera, peanusyeMoe B
ycinoBusix U @epeHnnpoBaHHOTO, TPOQPMIBHOTO  O0y4YeHHs, TPHU3BAHO  OOECIEeYUTh
00111€00pa30BaTENbHYIO U OOIIEKYIBTYPHYIO IMOJTOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO
U ananTaldd MX K OBICTPO MEHSIOIIUMCS YCIOBHSIM JKM3HH B COLIMYME, a TaKKe IS
MIPOJIOJDKEHHS OOYUEHHUST B OpraHU3aIMsaX MpoPecCHOHATBHOTO 00pa30BaHMs, B KOTOPHIX XUMUS
SIBIISICTCSI OJTHOM M3 IPUOPUTETHBIX TUCIIHTLIIHH.

B mnporpamMe mo XWMUM Ha3zHaueHHE TNpeAMeTa «XHUMUS» TOIydaeT MOJPOOHYIO
WHTEPIPETALMI0O B COOTBETCTBUH € OCHOBomojarapomumu nojoxenusmu ProC COO o
B3aMOOOYCIIOBJICHHOCTH TI€JICH, COJIEP KaHUs, PE3yIbTaTOB OOyUeHHs U TPeOOBaHUN K YPOBHIO
MOJTOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CICYIOIINE BBITIOTHIEMBIC
MIPOrpaMMOi MO XUMUU (PYHKITUH:

¢ UH()OPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod oOecrneuynBaeT MOIydYeHHe
MPEJICTaBJICHHS] O LIESAX, COAEpKaHUM, OOILIel cTpaTernu OOy4YeHHs, BOCIUTAHUS U
pa3BUTHS O0YYAIOMIMXCS CPEACTBAMU IpEeaMeETa, U3y4yaeMoro B paMKax KOHKPETHOTO
npohus;

® OpraHU3alMOHHO-TUIAHUPYIOLIAS, KOTOopas  HpelycMaTpuUBaeT  OIpe/esIeHHE:
MPUHIUIIOB  CTPYKTYPUPOBAaHUSA M  IOCJIENOBATEILHOCTH HU3YyYeHUS y4eOHOTO
Marepuana, KOJMYECTBEHHBIX M KadeCTBEHHBIX €ro XapaKTepUCTHK; IOJIXOJ0B K
(hOpPMHPOBAHUIO COJEPHKATEIBHON OCHOBBI KOHTPOJISI M OIIEHKH 0O0pa30BaTeIbHBIX
JNOCTHKEHHI oOyyarolmuxcs B paMKaX HTOTOBOM arTecTanud B (QopMe €IUHOTo
roCcy/IapCcTBEHHOIO SK3aMeHa [0 XUMUHU.

[Iporpamma fyist yriayOJI€HHOTO U3YUEHUS! XUMUU:

® yCTaHaBIIMBAaeT MHBApPUAHTHOE MPEIMETHOE COACpKaHUE, 00sI3aTeNIbHOE I U3yUEHUS
B paMKax OTAENbHBIX Tpoduiei, mnperycMaTpuUBaeT  pacmpelesieHue |
CTPYKTYpUPOBAHHE €ro MO KjiaccaM, OCHOBHBIM COJIEP>KaTENIbHBIM JIMHUSIM/pa3ienam
Kypca;

e aéT MpUMEpPHOE pacrpesieieHne yueOHOro BpeMeHH, PEeKOMEHIyeMOro Al U3y4eHHs
OTJICNIbHBIX TEM;

e [QpelaraeT MNPUMEPHYIO IOCIEA0BAaTENbHOCTh M3Y4eHHUs y4eOHOro marepuana ¢
y4€TOM JIOTUKH NOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXIIPEIMETHBIX CBSI3€H;

e aéT METOAMYECKYI0 MHTEpIpeTaluio Iejaed W 3ahad H3ydeHUs IpeaMeTa Ha
yriyOn€HHOM YpOBHE C Y4ETOM COBPEMEHHBIX NPHOPUTETOB B CHCTEME CPEIHEro
oOrmiero oO6pa3oBaHus, COJEPKATEIBHON XapaKTEPUCTHKHU IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOEHMS OCHOBHOI 00pa30BaTeNbHONW MPOrpaMMBbl CPEIHEro o0mero oopa3oBaHuUs
(IMYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), & TaKXkKe C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATEIbHBIX JCHCTBUI OOYYaIOMIEToCsl 10 OCBOCHHUIO COJEpIKaHUs
IpeaMera.

I[lo Bcem Ha3BaHHBIM NO3UIMSAM B I[pOorpaMMe MO XUMHUU IIPEILyCMOTpPEHa
MIPEEMCTBEHHOCTh C OOy4eHHEM XHMHU Ha YpPOBHE OCHOBHOTO o0Imero ooOpasoBanus. 3a
MpeleiaMi  YCTAaHOBJICHHOHW MPOrpaMMON IO XUMHUHM  00s3aTelbHOW  (MHBapUaHTHOMN)
COCTaBJISAOLIEH CO/IepPKaHUS Y4eOHOTO MpeaMeTa «XUMHUsD 0CTaéTcsi BOBMOKHOCTh BbIOOpaA €ro
BApUATUBHOW COCTABJISIIOIIEH, KOTOpPas I0JIKHA ONPEIENAThCA B COOTBETCTBUU C HAllpaBICHUEM
KOHKPETHOTO Mpoduiis o0ydeHusl.

B cootBerctBUM ¢ koHuentyaidbHbIMU moJoxkeHusMu PIOC COO o HazHAYCHUH
peaMeToB 0a30BOTO U yriyOIEHHOTO YPOBHEH B cucTeMe qudepeHnnpoBaHHOTO 00ydeHUs Ha
YpOBHE cpeniHero oO1iero oopa3oBaHus XMMHs Ha YpOBHE YIIyOJIEHHOTO M3Y4EHHUs HaIlpaBiieH
Ha peaju3alyi0 MPEEeMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIyYE€HUS XHUMUYECKOTO
o0pa3oBaHMs B paMKaX MH3Y4YEHMs] CIEHUAIbHBIX €CTECTBEHHO-HAYYHbIX U XUMHYECKHX
JUCLMIUIMH B By3aX U OpraHU3alUsaX CpeiHero npodeccnoHanbHoro oopazoBanus. B atoi csizu
U3y4YeHHE TpeAMeTa «XHUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pACUIUpPEHUE U
YIIIyOJICHHE TEOPETHUYECKOM W TMPAKTHYECKON TIMOJATOTOBKH OOYYArOIIMXCs, BBIOPABIIUX
onpeaenéHHbI Mpoguib 00yd4eHus, B TOM YHUCIIEe C MEPCHEKTUBOM MOCIEAYIOMIET0 MOTyYeHUS
XMMHUYECKOTO 00pa30oBaHMs B OpraHu3alusax npodeccuoHanbHoro oopazosanus. Hapsny ¢ atum,
B cBere TpeboBanuii ®I'OC COO k muaHUpPyeMBbIM pe3ysibTaTaM OCBOCHHS (eaepaabHON
00pa3zoBaTeIbHON MPOrpaMMBbl CpeIHEro 00Iero oOpa3oBaHUs H3ydeHUE MpeaMeTa «XUMUsH»
OPHEHTHPOBAHO TAKXKE Ha PellIeHUe 3a7a4 BOCIUTAHUS U COIIMATILHOTO Pa3BUTHSI 00yJaroIIuXcs,
Ha (OPMHUPOBAHKE Y HUX OOIIEUHTENIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIU3aIMH y4eOHOTO
Tpygda ¥  O0OOOIMIEHHBIX CMOCOOOB  JEATENBHOCTH, HMMEIOIIUX  MEXIUCHUIUITMHAPHBIN,
HaJIMPEIMETHBIN XapakTep.

CocraBnsromiMu  nipeMeTra «XUMUS» Ha YpPOBHE YIIyOIEHHOTO H3Y4YEHHs SIBIISIOTCS
yrayOnénnble Kypehl — «Opranudeckas xumus» u «OOmas u Heopranuyeckas xumusi». [lpu
OTIpeJIeNIeHUU TOJIX0J0B K OTOOPY M CTPYKTYpHOH OpraHu3aluy COJAEp)KaHUs STUX KypCOB B
porpaMMe 1Mo XUMHUH 3a OCHOBY NMpUHATHI noJjiokeHnss @PI'OC COO o paznuuusax 6a30BOro u
yrayOnE€HHOTO YPOBHEH U3yUeHHUsI IPEAMETA.

OcHoBy conepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas U HeopraHuyeckas
XUMHUS» COCTABJISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 0a30BOMY
YPOBHIO M3y4eHHUs MpeaMeTa. JTa CUCTeMa 3HAHUU IMOJIydaeT OIpeleiEHHOE TeOPETUYECKOoe
JOTIOJTHEHHWE,  TO3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢dakronoruueckoro marepuana. Tak, Ha yriyOn€HHOM YpOBHE M3ydeHUs IpeaMmeTa odecreueHa
BO3MOHOCTh 3HAYUTEIHLHOTO YBEIMUYEHUS 00bEMa 3HAHMM O XMMUYECKUX JJIEMEHTaX U CB
OMCTBAaX MX COCIUHEHUIl Ha OCHOBE PACIIMPEHHS U YIIIYOJIEHUS MPEICTaBICHHUA O CTPOCHHU
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHHS PeaKIMii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KUHETHUKU U TEPMOJUHAMUKU. V3yueHne nepruoIu4eckoro 3akoHa u
[lepuonnyeckoit  cCUCTEMBbl ~ XUMHYECKHX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXaHMYECKUX MPEJICTABICHUIX O CTPOEHUM aToMa. XMMHUYECKas CBSI3b OOBACHSETCA C
TOYKM 3PEHHUS] PHEPreTHUECKUX HU3MEHEHUH mpu e€ o0pa3oBaHMM M pa3pyIIEHUH, a TaKXKe C
TOYKM 3pEHUS MeXaHU3MOB e€ oOpa3oBaHMs. M3yueHHe THUIIOB peakIMid JIOTOJIHACTCS
(dbopMupoBaHHEM MPEACTABICHUNA 00 IEKTPOXMMUYECKHUX MpOIeccax U 3JIEKTPOJIN3Ee PacIlIaBOB
U pacTBOpPOB BEIIECTB. B Kypce opraHmdeckoil XMMHMM NPU PACCMOTPEHMM PEAaKLMOHHOMN
CIOCOOHOCTH COEMHEHUH yJelnseTcss 0co00oe BHUMaHHUE BOIIpocaM 00 3JIEKTPOHHBIX dPQeKTax,
0 B3aMMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIHM.



Oco6oe 3HaueHHe MMEET TO, YTO Ha COJIEPKAHHME KYpPCOB XMMHHU YIIYOJNEHHOTO YPOBHS
W3YUYEHHs Ul KJIACCOB OMNpenenéHHOro mnpoduias (TJIaBHBIM 00pa3oM Ha HX CTPYKTYpy U
XapakTep JOIOJHEHHUH K 00IIel cucTeMe MPEeIMETHBIX 3HaHHM) OKa3bIBAIOT BIMSHHUE CMEKHbIE
npeamerbl. Tak, Hampumep, B COJACpKAHUM MpeAMETa s KIAacCOB XHMHUKO-(U3NYECKOTO
npo¢uis OoJbiIoe 3HaAYCHHE OYAYyT MMETh AJIEMEHTHl y4eOHOr0 MaTepuana Mo oOImeld XUMUU.
[Ipu w3ydeHuwm mpeaMeTa B AaHHOM Ciydae akleHT Oyaer chaenaH Ha OOIIHOCTh METOIOB
[I03HAHUs, OOIIHOCTh 3aKOHOB U TEOPUH B XMMHU U B (PU3MKE: aTOMHO-MOJIEKYJIIpHAsl TEOpuUs
(MonexkynsipHas Teopust B (PU3UKE), 3aKOHbl COXPAaHEHUS MacChl W DHEPIUH, 3AKOHBI
TEPMOJUHAMUKH, JIEKTPOJIN3A, IPEACTABICHUSA O CTPOCHUM BEIIECTB U APYroe€.

B 10 e BpeMs B cofiepiKaHUM MpeaAMeTa sl KIIACCOB XMMHKO-OHOJIOTHYECKOTO PO hHIIS
OoJIbIIUIN yAETBHBIN BeC OyJeT UMETh OpraHuyeckas Xumus. B 3ToMm ciydae mpeaoctaBisieTcs
BO3MOXHOCTB I 00Jjiee 00CTOSATENHHOIO PACCMOTPEHNS XUMUYECKOW OpPraHn3aliy KIETKU Kak
OMOJIOTMYECKONH CHUCTEMBI, B COCTaB KOTOPOW BXOJAT, K MpPUMEPY, TaKHE CTPYKTypHBIE
KOMITOHEHTBI, KaK JUMHbI, OEJKU, YIJeBOJbl, HyKJIEHHOBbIE KHCIOTHI U apyrue. Ilpu stom
3HaHUSA O COCTAaBE€ M CBOMCTBAx IPEACTABUTEIEN OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB
CIIY’KaT OCHOBOM JJIsl U3y4€HUs CYITHOCTH MPOLECCOB (POTOCHHTE3A, AbIXaHUS, MUIIEBAPEHUSI.

B mnnane ¢opmupoBaHusSs OCHOB HAay4HOIO MHPOBO33PEHHS, OCBOEHHUS OOIIEHay4HBIX
METO/I0B [MO3HAHUS U OIbITA MPAKTHUECKOTO MPUMEHEHUS HAYYHbIX 3HAHUI U3y4YeHUE MpeaMeTa
«XUMHUS» Ha YriayOJ€HHOM YpPOBHE OCHOBAHO Ha MEXIPEAMETHBIX CBS3SIX C Y4eOHBIMU
IpeIMeTaMu, BXOASIIMMU B COCTaB MpeIMETHBIX obacteil «EcTecTBeHHO-HAayuHbIE TPEAMETHI,
«Marematuka u nHpopMaTuKa» U «PyccKuil 136K U TUTEPATYPAY.

[Ipn u3ydeHun ydeOHOTO mpeameTa «XUMUS» Ha YriyOJIEHHOM YypOBHE TakkKe, Kak Ha
YpOBHE OCHOBHOTO U CpeaHero ooOmiero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3aaauei
MEPBOCTENIEHHOM 3HAYMMOCTU sBisieTcsl (OpMHpPOBaHHE OCHOB HAyKH XHMHHM KakK 00JacTh
COBPEMEHHOTO €CTECTBO3HAHHUS, IPAKTUYECKOM JEATEIbHOCTH YeJIOBEKa W OJHOTIO U3
KOMITOHEHTOB MHPOBOW KyJbTYphl. PelieHue 3Toil 3amaun Ha yriiyOJEHHOM YpOBHE HU3YYEHHUS
IpeAMeTa NpearoiaraeT peain3anuio TaKuX HeeH, Kak:

e (opmupoBaHuE MPEICTABICHUN: O MaTepUaIbHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y T03HAaBAaE€MOCTH SIBJICHUW MPUPOJIBI, O MECTE XUMHUH B CUCTEME €CTECTBEHHBIX HAyK U
e Beaylie poiu B 00ecredyeHUH YCTOMYMBOTO PAa3BUTHUS YEIIOBEUYECTBA: B PEIICHUU
mpo0IeM SKOJIOTHYECKOM, DHEPreTUYeCKOW W MUIIEeBOW 0e30MacHOCTH, B Pa3BUTUU
MEIULHHBI, CO3JaHUM HOBBIX MAaTE€pUalOB, HOBBIX HCTOYHUKOB JHEPIrUH, B
obecrieyeHnn palMOHAIBHOTO MPUPOJIOTIOIb30BAHMS, B dbopMupoBaHUU
MHPOBO33PEHHUS U 00IIeH KyJIbTYphl YEJIOBEKA, a TAKKe IKOJIOTUYECKU 0O0CHOBAHHOTO
OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U MIPUPOJHOU CpEAE;

® OCBOCHHME CHUCTEMbl 3HAHUM, JIeKAIIMX B OCHOBE XUMHUUYECKOW COCTABIISIOLICH
€CTeCTBEHHO-HAYyYHOH KapTUHBI MHpa: (PYHIAMEHTAIbHBIX TOHATUH, 3aKOHOB U
TEOpPUH XUMHUHU, COBPEMEHHBIX IPEICTABICHUM O CTPOECHUM BEIIECTBA Ha Pa3HBIX
YPOBHSIX — ATOMHOM, HMOHHO-MOJIEKYIISIPHOM, HAJMOJIEKYISIPHOM, 0
TEPMOJAVMHAMUYECKUX M KHUHETHYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKHX
peaknuii, 0 XUMHYECKOM PaBHOBECHHM, PACTBOPAX M JUCIEPCHBIX CUCTEMaxX, 00 0OmMX
Hay4HbIX MPUHIUIAX XUMUYECKOTO MMPOU3BO/ICTBA;

e (opMupoBaHue Yy OOy4YalOIIMXCS OCO3HAHHOTO IOHMMAaHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HaHWH Ui OOBSCHEHHWS KIIOYEBBIX HICH U Mpobdiem
COBPEMEHHOW XUMUU, A1 OOBSCHEHHS M TMPOTHO3UPOBAHUS SIBICHUM, HMEIOIINX
€CTeCTBEHHO-HAYYHYIO NPUPOJY; TPaMOTHOTO peLIeHHs MNpoOjeM, CBSI3aHHBIX C



XMMUEH, IIPOTHO3UPOBAHHMs, AaHAJIM3a W OLUEHKH C IO3MLIUM DKOJIOTMYECKON
0€30IMaCHOCTH TOCIJIEACTBUN OBITOBOM M MPOM3BOACTBEHHOM NEATEIHLHOCTH YEIOBEKa,
CBA3aHHOM C XMMMUYECKUM IPOU3BOJACTBOM, HCIOJIb30BAHUEM M IepepaboTKOM
BEILIECTB;

yrIIyOJIeHHe TPEICTaBICHUH O HAyYHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX JUIs
npuoOpeTeHUs] yMEHHI OPUEHTHPOBATHCS B MUPE BEIIECTB M OOBSICHEHHS] XUMHUYECKIX
SBJICHUM, HWMEIOIIHUX MECTO B IIPUPOAE, B IPAKTHUYECKOW JACATEIBHOCTH W
IIOBCEITHEBHOM KU3HH.

B nmnnane peanu3zanuu 1NEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M pa3BUBAIOIIMX (QYHKUUN
IIEJIOCTHOM CHUCTEMBI CpPEIHEro oOImIero oOpa30BaHUs NMPH M3YYCHHH IMpeaMeTa «XUMUS» Ha
yIIIyOJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPUOOPETAIOT TaKKE LIETTH U 3a]1a4H, KaK:

BOCIIUTaHHE YOEXKJIEHHOCTH B II03HABAEMOCTH SBJICHHM NPUPOJIBI, YBaXEHUS K
MPOIIECCy TBOpPYECTBA B O0JACTH TEOPETUYECCKHX W TMPHUKIAIHBIX HCCIICIOBAHUN B
XUMHH, POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUA HAYKHU,

pa3BUTHE MOTHBAIMA K OOYYEHHWIO W TO3HAHHUIO, CIIOCOOHOCTEH K CAMOKOHTPOJIIO M
CaMOBOCTIUTAHHIO HAa OCHOBE YCBOCHHSI O0OIIEYEIIOBEUECKIX IIECHHOCTEH;

pasBUTHUC IIO3HABATCJIIBHBIX HHTEPECCOB, HUHTCIIICKTYaJIbHBIX u TBOPYCCKUX
crocoOHOCTEN oOyuaromuxcsi, (OPMUPOBAHUE Y HUX CO3HATEIHLHOTO OTHOIICHHS K
caM0OOpa3oBaHUI0 W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCICITHOW
npodeCCHOHANTBHOM W OOIIECTBEHHOHN JEATEIHHOCTH, OTBETCTBEHHOTO OTHOIICHHS K
CBOEMY 3/I0pPOBbIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e KU3HU;

¢bopMHpOBaHHE YMEHMH M HaBBIKOB Pa3yMHOTO MPUPOJOINOIb30BAHMS, Pa3BUTHE
JKOJIOTHYECKOM  KYJIbTYpbl,  IpPUOOpETeHHE  OMbiTa  OOIIECTBEHHO-IOJIE3HOM
9KOJIOTMYECKOH 1eATeIbHOCTH.

OOmree 4yUCIIO YacoB, MPETYCMOTPEHHBIX JUISI M3YYEHUS XMMHHM Ha YriayOJI€HHOM YpOBHE
cpennero oOmiero obpaszoBanusi, coctaBisier 102 gacos: B 10 kmacce — 102 gaca (3 4vaca B
HEJIEINIO).



COJEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[IpenmMer W 3HayeHHE OPraHUYECKOM XUMHUM, IMPEACTABICHUE O MHOrooOpa3uu
OPraHUYEeCKUX COCTUMHECHUMN.

DJNEeKTPOHHOE CTPOCHHWE aToMa YIJepoJa: OCHOBHOE W BO30YXIEHHOE COCTOSHUS.
BanenTHble BO3MOKHOCTH atoMma yriaepoja. XuMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunel rubpuan3anuu aTOMHBIX opOuTanel yriaepoja. MexaHu3Mbl 00pa30BaHUSI KOBAJIEHTHOM
CBs3M (OOMEHHBIN M IOHOPHO-aKLENTOPHBIN). THUIbl nepekpeiBaHUsI aTOMHBIX OpOUTanel, o- u
n-cBsizu. OnuHapHas, JIBOMHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBsi3ell B MOJIEKYyJax
oprannyeckux BemiecTB. [loHsTHe 0 cBOOOHOM paauKaie, Hykieoduie u dIeKTpodue.

Teopuss cTpoeHMsT OpraHu4ecKkux coeauHeHnid A.M. byriepoBa M COBpPEMEHHBIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MounekynspHble U CTPYKTypHble (QopMyiabl. CTpykTypHble (QOpPMYIbl pPa3UYHBIX BHJIOB:
pa3BépHyTas, COKpami€HHas, ckeneTtHas. HM3omepus. Buasl wu30oMepuu: CTpyKTypHasd,
MIPOCTPAHCTBEHHAA. OJNEKTPOHHBIE A(PGEKThl B MOJIEKYlIaX OpPraHMYECKUX COEJAMHEHUN
(MHIYKTUBHBIN 1 Me30MepPHBI 3 exTsl).

[IpencraBnenue o kiaccupuKkanuu opraHundeckux BemecT. [loHsTHE 0 QYHKIIMOHATBHOM
rpynmne. 'omomnorus. 'omonoruueckue psapl. CucremMaruyeckass HOMEHKIATYpa OpraHMYecKUX
coequaeHnit (IUPAC) u TpuBuanbHbIe Ha3BaHUS OTACIbHBIX MPEICTABUTEIICH.

OcobenHoctT W Kiaccu(ukanmus  OpraHMdecKux  peakiuid.  OKHCIUTETBHO-
BOCCTaHOBUTEJIbHBIE PEAKIIMH B OPraHUYECKON XUMUHU.

DKCIepUMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB UM MX MpEBpAlllEHUIl: 03HAaKOMJICHHE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI 10 MPEBPAILCHUIO
OpraHMYeCKUX BEIIeCTB MpH HarpeBaHuu (TUlaBieHUE, OOyIJIMBaHHE U  TOpEHHE),
KOHCTPYHPOBaHHE MOJIEJIEH MOJIEKY]I OPraHN4eCKIX BEIIECTB.

YrieBoaopoabl.

Ankansl. ['omonornyeckuil psa ankaHoB, oOmias Gopmynia, HOMEHKIATypa U U30MEpHUS.
DJIeKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, Sp°-TMOPHAN3ALMsS ATOMHBIX
opOuTanei yriepoja, o-cBsi3b. OuU3nuecKkue CBOICTBA aKaHOB.

XUMHUYECKHE CBOWCTBA ANKAHOB: PEaKIUU 3aMElICHUs, U30MEPU3AINU, JeTUIPUPOBAHNUS,
UMKIU3aldY, THPOJIM3a, KpekuHra, ropeHus. [IpeacraBneHue o MexaHHU3ME peakUui
pPaUKaIbHOTO 3aMEIICHHUS.

Haxoxnaenue B mpupoae. CriocoObl moTydeHus: ¥ IPUMEHEHUE alIKaHOB.

Huknoankansl. O0mas dopmyna, HoMeHKIaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKUX CBOWCTB MamblX (IHUKJIOMPOMNAH, IMKIOO0yTaH) W OOBIYHBIX (LMKIIOMEHTaH,
LUKJIOreKCaH) MUKI0aaKaHOB. CrocoObl MOTy4YeHUs U IPUMEHEHUE IUKIOAIKAHOB.

Ankensl. ['oMonornueckuii psi ankeHoB, obmas GopMysaa, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKYJ aJKEHOB, SP°-TMOpUIM3AlMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. Ouznueckue
CBOJMCTBA QJIKEHOB. XHUMHYECKHE CBOMICTBA: pEAKUMM IPUCOCAVHEHHSA, 3aMEIIECHUS B -
MIOJIOKEHUE TpU JBOMHON CBSI3M, NOJMMEpH3alMu M okucieHus. llpaBuno MapkoBHUKOBA.
KavecTBeHHBIE peakIuy Ha ABOMHYIO CBsI3b. CHIOCOOBI NOTYUYEHUS M IPUMEHEHHUE AIKEHOB.



Ankamuensl.  Krnaccupukamust — ankagueHoB  (CONMpsDKEHHBIC,  W30JMPOBAHHBIC,
Kymyaupoganuvie). OCOOCHHOCTHM  AJIEKTPOHHOTO  CTPOCHHS W XHUMHYECKHX  CBOWCTB
conpspkEHHBIX ueHoB, 1,2- u 1,4-npucoenunenue. [lommmepusanus CONpsKEHHBIX AMEHOB.
CrniocoObl mosTyyeHHs 1 TIPUMEHEHUE alIKaHEeHOB.

Anxunbl. ['omMosiornueckuil psij aakuHOB, oOmas GopMmysa, HOMEHKIATypa U U30MEpHS.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYNl AJIKMHOB, SP-TMOpUAM3AlMs aTOMHBIX
opOutaneii yriepoma. Pu3MyYecKHUe CBONCTBA AJIKWHOB. XHWMHUYECKHE CBOWCTBA: PEAKIUU
MIPUCOEUHEHMS, JUMEpPU3alUd U TpUMeEpHU3alny, okuciaeHus. KucioTHelie cBOICTBa ajIKUHOB,
MMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEHHBIE peakIMH Ha TPOHHYIO CBsi3b. CIOCOOBI
MIOJIy4€HUS U IPUMEHEHUE AJIKUHOB.

ApomaTudecKkue yriieBo0po sl (apeHsl). ['omomornueckuii psii apeHoB, oomas hopmya,
HOMEHKJIaTypa U U30MepHsl. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJbl OeH30I1a.
duznyecknue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa O€H30J7a M €ro roMOJIOTOB: pEeaKIuu
3aMeleHusi B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, peaklMHU MPUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOTOB OeH3ona. [Ipeacrapnenue 00 opueHTUpYIOLEM JICHCTBUU 3aMeCTUTENEN
B OEH30JIbHOM KOJIbIIE HAa MPHUMEpE aJKUIBHBIX PaJUKalIOB, KapOOKCHUIBHOM, THAPOKCUIBHOM,
aMUHO- M HUTPOTPYIIbI, aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKHMX CBOWCTB CTHUpOJIA.
[Tomumepuzanuss  ctupona. CHocoObl  MOJydeHHUS M NPUMEHEHHE  apoOMaTHYECKHX
YTIE€BOJAOPOIOB.

[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
IIPUMEHEHHE B IPOMBIIIJICHHOCTU U B OBITY.

I'eneTnyeckas CBA3b MEXKIY PA3IMYHBIMU KJIACCAMH YTIIEBOAOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOrCHIPOU3BOAHBIX YINIEBOLOPOAOB. Peakmuu 3amermeHus
raJJoréHa Ha TUAPOKCOTPYNIy, HUTPOTPYIIy, LHAaHOTpyIIy, amuHOrpynmy. JlelictBue Ha
TaJIOTCHIIPOU3BOIHBIE  BOJHOIO M CHMPTOBOrO  pacTBopa MEnouyn. Bzammonelicteue
JUTajJOreHaJIKaHOB ¢ MarHueM M LHUHKOM. lIoHATHE O MEeTalsIoOpraHM4ecKHX COCIUHCHHSX.
Hcnonp3oBaHue TraloreHIPOU3BOJIHBIX YIJIEBOJAOPOJOB B OBbITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIBHBIE METOJBbl M3Y4YCHMs] BEIIECTB M MX IPEBPALLECHUN: H3y4EHHUE
¢u3nyeckux  CBOMCTB  YIJI€BOJOPOJOB  (pacTBOPHUMOCTb),  KaueCTBEHHBIX  peakLui
YIJIEBOJOPOJOB pa3IMYHbIX KJIaccoB (oOeciBeunBaHre OPOMHON MM MOJHOM BOJBI, pacTBOpa
[IEpMaHraHaTa Kajus, B3auUMOJCHCTBME aUeTWIeHa ¢ aMMHMA4YHBIM pacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHapy)XEHUE YIiIepoJa W BOJOpOJia B OPraHMYECKHX BEILECTBaX,
[IOJIydeHHEe ATUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE C KoJulekuusmu «Hedtbs» u
«Yromb», ¢ oOpa3namu IjactMacc, KaydyyKoB M PE3HHbBI, MOJCIMPOBAHHE MOJEKYII
YIJI€BOIOPOJOB U TAJIOTEHIIPOU3BOAHBIX YTIEBOAOPOIOB.

Kucaopoaconepxamme opranndeckue COeAMHEHHUs.

[IpenensHble onHOaTOMHbIE cnupThl. CTpoeHHE MOJEKyl (Ha IpUMepe MeTaHoJa U
sTanosa). ['omonoruueckuii psj, oduas Gpopmyna, u3oMepus, HOMEHKIATypa U Kiaccuukaus.
@usnyeckue CBOICTBA NPEICIBHBIX OJHOATOMHBIX CIHMPTOB. BomoponHble CBA3M MEXAy
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruapaTalny,
OKUCJIEHHUS, B3aMMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHNYeCKUMU KrciaoTtaMu. KadecTBeHHas
peakuus Ha OJHOATOMHBIE CIIUPTHI. J[eHCTBHE 3TaHOJA M METaHOJA HAa OPraHU3M YeJIOBeEKa.
CrniocoObl mosTyyeHHs 1 IPUMEHEHHE O JTHOATOMHBIX CITUPTOB.



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

MHOroaroMHble CIHUPTHI — 3TUJICHTJIMKOJb U DIHIEpUH. PU3NUECKHEe W XUMHYECKHE
CBOMCTBA: pEaKIMM 3aMEIICHUs, B3aUMOJICUCTBUE C OPraHUYECKUMH M HEOPTraHUYECKUMH
KHCJIOTAMH, Ka4eCTBEHHAs PEaKIMs Ha MHOTOATOMHBIE cnupThl. [IpencraBienne o mexaHusme
peakuuii HykieopmibHOro 3amenienus. JleiicTBue Ha opranusm yenoBeka. CrocoObl MoTydeHust
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enoi. CTpoeHHEe MOJICKYJIbI, B3aMMHOE BJIMSHUE THAPOKCOTPYIIBI U OEH30JIBHOTO sIpa.
®uznyeckue cBoiicTBa (peHona. OCOOEHHOCTH XMMHUYECKUX CBOHCTB (eHosna. KauecTBeHHbIE
peakiuu Ha ¢eron. ToxcuuHocth ¢eHona. CrocoObl TOMy4YeHHS W NpUMEHEHHE (eHoa.
®denonpopmanbaeruiHas cMoJa.

KapOonunbHble COCNMHEHHMS — aNbJCTHABl W KETOHBL JJEKTPOHHOE CTPOEHUE
KapOOHWJIBHOW Tpynmbl. ['omMoliorueckue psbl albIeruj0B M KETOHOB, o0mas Qopmyina,
n3oMepus M HOMeHKinarypa. Dusznyeckne CBOWCTBA QJIbJACTHIOB MW KETOHOB. XHWMHWYECKHE
CBOMCTBA QJIBJECTUJIOB W KETOHOB: peakiuu mnpucoearuHeHus. OKUCICHUE allbJCTH/IOB,
KaueCTBEHHBIC peakiuu Ha anbaeruabl. CrocoObl TOJydeHUs W NMPUMEHEHHE albJCTHIOB U
KETOHOB.

OnHOOCHOBHBIE TIpeCNIbHbIE KapOOHOBBIE KHUCIOTHI. OCOOCHHOCTH CTPOCHHS MOJICKYI
KapOOHOBBIX KHCTOT. M3omepus um HOMeHKIaTypa. Pu3nmdeckne CBOWCTBA OJHOOCHOBHBIX
MpeAeTbHBIX KapOOHOBBIX KHCIOT. BoIOpomHBIE CBSI3M MEXIy MOJIEKYJaMu KapOOHOBBIX
KHCJIOT. XMMHYECKHE CBOWCTBA: KHCJIOTHBIE CBOWCTBA, peakius STepUUKAINHN, PEAKIUU C
YY9aCTHEM YTJIEBOJIOPOIHOTO paaukaia. OCOOEHHOCTH CBOMCTB MypaBbUHON KUCIOTHI. [loHsATHE
0 MPOM3BOJIHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOrooOpaszne KapOOHOBBIX KHCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpeNeIbHBIX U apOMaTHUECKUX KapOOHOBBIX KHUCIIOT, AUKApOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThl. (CrocoObl
MOJIy4YEHUs U IpUMEHEeHUe KapOOHOBBIX KHCIIOT.

Crnosxubie a¢upbl. ['omonoruueckuit psig, obmast Gopmyna, uzoMepust 1 HOMEHKJIATypa.
DuU3NYECKUEe U XMMUYECKUE CBOMCTBA: TUJIPOJIM3 B KUCJION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznyueckue ¥ XUMHUYECKHUE CBOMCTBA KUPOB: TUIPOJIHU3 B KUCIOW U
iesioyHoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COJIEPKALIUX OCTATKH HEMPEACTbHBIX KUPHBIX
kucnoT. JKupsl B ipupo/e.

MBpbLT14 KaK COJIM BBICHIMX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmass xapaktepucTuka yriaeBoaoB. Kiaccudukamus yriaeBogoB (MOHO-, ITU- H
noyucaxapuabl). MoHocaxapupl: TJI0K03a, (pyKTo3a, Tajlakro3a, pubo3a, 1e30KcHpub03a.
Odusnyeckue CBOICTBA M HaxoxkjaeHue B mpupone. DortocuHre3. XHUMHUECKHE CBOHCTBA
[JIIOKO3bl: pPEaKlUU C Y4acTUEM CHUPTOBBIX U ajJbJACTUAHONM TpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe OpokeHue. IlpuMeHeHue T1IIOKO3bl, €€ 3HAUYE€HHWE B JKU3HEACATEIHLHOCTU
opranusma. Jlucaxapuapl: caxapo3a, MajabTO3a M JIaKTO3a. BoccraHaBiMBawoIIMe U
HEBOCCTAHABIMBAIOIME Jucaxapulbl. ['mapomus aucaxapuaoB. HaxoxxneHue B mpupone u
npuMeHenue. [lomucaxapuapl: Kpaxman, TJIIMKOT€H M 1emnono3a. CTpoeHue MaKpOMOJIEKYI
Kpaxmayia, TJUKOT€Ha M UeUIoNo3bl. (Pu3nueckre CBOWCTBAa Kpaxmalla M LEJUIIOJIO3bI.
XUMHUYECKHE CBOMCTBA Kpaxmaja: TMAPOJIN3, KAYECTBEHHAs PEaKlHs C HMOJOM. XUMHUYECKHE
CBOMCTBA IEJUTIONO3bI: THAPOIIN3, MOTydeHrne d(GUpoB 1eToa03bl. [IoHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BUCKO032, alleTaTHBIN MIENK).



DKCHepUMEHTAIbHBIE METOJbI M3y4YEHUs BEUIECTB M UX IMPEBPAILICHUN: PACTBOPUMOCTH
pa3MYHBIX CIUPTOB B BOJE, B3aUMOJECHCTBUE 3TAHOJIA C HATPHUEM, OKHCICHHE 3THIOBOTO
CIIUPTAa B AJNBJETHUJ HAa PACKAIEHHOM MEOHOM MPOBOJIOKE, OKHUCJIEHHUE ATUIIOBOTO CIHPTA
JUXPOMATOM Kajusi (BO3MOKHO MCIOJIb30BAaHUE BUACOMATEPUATIOB), KAUECTBEHHBIE PEaKIUU Ha
anbAeTu bl (¢ ruapokcuaoM nuammuncepedpa(l) u ruapoxcunom meau(ll)), peakus riaumepuna
¢ ruzpokcuiom meau(Il), xumMmuueckue cBoicTBa pacTBOPa YKCYCHOM KHUCIIOThI, B3aUMOJICHCTBUE
pactBopa TIIOK03bI ¢ Tuapokcuaom Menu(ll), B3aumozeiicTBue kpaxmana C HOJOM, pPEUICHUE
IKCIEPUMEHTAIBHBIX 337a4 0 TeMaM «CrupThl U peHoby, «KapooHoBbie KHCIOTH. CI0XKHBIC

pHUPBI».
A3o0Tcojep:kale OpraHnyecKkue coelMHeHus.
AMHHBI — OpraHM4eckhe TPOM3BOJHBIE aMMuaka. Kiaccudukanms  aMHHOB:

anudaTHIECKUe U apoOMaTHYECKUE; TIEPBUYHBIC, BTOPUYHBIC U TpeTU4YHbIe. CTpOEHHUE MOJIEKYI,
obmas dopmMyia, u3oMepusi, HOMEHKIaTypa U (PU3UUYECKHe CBOMCTBA. XHUMHUYECKOE CBOMCTBA
annpaTHIECKUX aMHHOB: OCHOBHBIE CBOWMCTBA, AJKHJIMPOBAHUE, B3aUMOJICHCTBUE TEPBUUYHBIX
aMHHOB C a30TUCTOM KHCIOTOM. COJIM alIKHIIaMMOHHUS.

AHUJUH — TIPEICTaBUTENIh aMUHOB apoMaTuyeckoro psiia. CTpoenne anwinHa. B3anmuoe
BIIMSIHUE TPYIIIT aTOMOB B MoJieKysie aHuiInHA. OCOOCHHOCTH XMMHUYECKHUX CBOWCTB aHWMIIMHA.
KauectBennsie peaknmn Ha aHwiInH. CroCOOBI TONYYEHHS W MPUMEHEHHE alu(daTHYECKUX
amMuHOB. [lonydenne aHmIMHA U3 HUTPOOEH30J1a.

AvuHokucnotel. Homenkmarypa u  wu3omepusa. OTAenbHbIE NPEACTABUTENN  O-
AMHWHOKMCIIOT: TIHWIVH, aJlaHuH. Pu3ndecKkrue CBOMCTBA aMHHOKHCIOT. XMMHUYECKHE CBOMCTBaA
AMUHOKHCIIOT Kak aM(pOTEpHBIX OPraHUYEeCKHUX COCIMHCHHWM, pEaKIus TOJUKOHICHCAIUH,
o0pa3zoBaHHe TMENTHUIHON CBSI3HU. buojorndeckoe 3HaAYeHHE aMHUHOKHUCIOT. CHHTE3 W THUIAPOIIHN3
TICIITH]IOB.

benku xak mpupoansie mnosumepsl. [lepBuyHasg, BTOpUYHAs W TPETUYHAS CTPYKTypa
OenKoB. XMMHUYECKUE CBOMCTBA OCJIKOB: THUAPOJM3, ACHATYpAIlus, KaueCTBEHHBIC PEaKIMu Ha
Oenxu.

DKCIEpUMEHTAIIbHBIE METOJbl W3YYEHHUsI BEIIECTB M MX IPEBPAILCHUI: PacTBOPEHHUE
OCJIKOB B BOJIE, JICHATypalusi OCIIKOB MPU HArpeBaHWH, IIBETHHIC PEAKIIMU Ha OCJIKH, periecHue
SKCIEPUMEHTAIBHBIX 3aJlad M0 TeMaM «A30TCOJAEpIKAIIME OPraHUYEeCKUE COCIUHEHUS» U
«Pacrnio3HaBaHue OpraHM4eCcKuX COCTMHEHUN.

BbicokoMoOJIEKY/ISIPHBIE COEIMHEHUS.

OCHOBHbBIE MOHSTHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIECHb IOJIMMEpU3ALMHU, CpeAHsss MoJieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COEIUHEHNUN — MOJIMMEPU3ALUs U TIOJMKOHICHCALIHSL.

[Tonumepnsbie MaTepUaIbl. IInacrmaccel (moNMATHIICH, MOJIMITPOTIUJIEH,
MOJMBUHUIXJIOPUI, MOJIUCTUPOJI, MOJIMMETUJIMETAKPUIIAT, MOJIMKapOOHATHI,
noJM3THIeHTepedTanar). Y TUIU3anus 1 nepepadboTka 1miacTuka.

DnacToMephl: HaTypallbHBI  KaydyK, CHHTETHUECKHE Kaydyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBI, N30MIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

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

[Tomumepsl  cnenmanbHOrO  HazHadeHHs (TerOH, KeBIap, DIEKTPOIPOBOISIINE
MOJIUMEPBI, OHOpa3IaraeMplie OJTUMEPHI).



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
oOpa3amMu MPHUPOJHBIX M HUCKYCCTBEHHBIX BOJIOKOH, IIJJACTMAcC, KaydyKOB, pELICHUE
SKCIEPUMEHTAJIbHBIX 33a4 110 TeMe «Pacrio3HaBaHue I1aCTMAcC U BOJIOKOH.

Pacuérnble 3amaumn.

Haxoxnaenue MonekyaspHOid popMyibl OPraHUYECKOTO COETMHEHUS 110 MAaCCOBBIM JI0JIIM
AJIEMEHTOB, BXOJIIUX B €r0 COCTaB, HAXOXKJCHHWE MOJICKYJSPHON (HOPMYIBI OpraHUYecKOro
coeMHEHUsT Mo Macce (00BEMY) MPOAYKTOB CrOpaHMs, MO KOJUYECTBY BelIecTBa (Macce,
00BEMY) MTPOJYKTOB PEAKIUU W/ UCXOHBIX BEUIECTB, YCTAHOBICHHE CTPYKTYPHOH (hOPMYIIBI
OpraHMYECKOI0 BELIECTBA HAa OCHOBE €ro XMMHUYECKUX CBOMCTB WM CIIOCOOOB MOJY4EHMS,
OTIpEJIeNICHUE JI0JIU BBIXOJA MPOJIyKTa PEAKIIMN OT TEOPETUUYECKH BOZMOXKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3ed MPH M3ydeHHUU opranumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHWE KaK OOIIUMX €CTECTBEHHO-HAY4YHBIX MOHSATHM, Tak U
MOHATHM, MPUHSTHIX B OT/AEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOuiue ecTecTBEHHO-HAay4yHbIE TOHSATHS: SIBJICHHME, HAaydyHBIM (pakT, rumoresa, Teopus,
3aKOH, aHajJMu3, CHHTE3, Kiaccudukanus, HaOMOJCHHE, HU3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJETUPOBaHUE.

®usnka: Marepus, aTroM, 3JIEKTPOH, IMPOTOH, HEWUTPOH, MOJIEKYyJla, SHEPreTHYECKHUM
YpOBEHb, BELIECTBO, TE€NO, 00BEM, arperaTHOE COCTOSHHME BEUIECTBA, (PM3MUYECKUE BEITUYMHBI,
€IMHUILIBI U3MEPEHHUs, CKOPOCTh, SHEPTHUs, Macca.

buonorus: knerka, opraHusM, dKocucTeMa, onochepa, MeTabOINU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUN TUTAHUA, OpoxkeHHe, (OTOCHHTE3, NbIXaHHWE, OCNKH,
YTJIIEBOBI, JKUPbI, HYKJIEMHOBBIE KHUCIOTHI, (PEPMEHTHI.

I'eorpadusi: monesHble UCKOTIaEMbl€, TOTUIHUBO.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
MaTepHalbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX BOJIOKOH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWU HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHE C CUCTCMHO-ACATCIIbBHOCTHBIM IIOAXO0A0OM B CTPYKTYPC JTMUYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHEro ooiiero oOpazoBaHuUs
BBIJICIICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YJArOIIMMHUC POCCHICKON TPaXTaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTM M CaMOOIIPEEIICHUIO;
HaJIM4yue MOTHUBAlMM K  OOYYEHHI0; TOTOBHOCTH M  CIIOCOOHOCTH  OOydaroluXcs
PYKOBOACTBOBATBCA MNPHUHATBIMU B O6III€CTBG npaBuJIaMHi W HOpMaMMu NOBCACHUA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJIOTUUYECKON KYJIbTYPHI; CIIOCOOHOCTh CTaBHUThH IIEJIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.

JIngHOCTHBIE pE3yibTaThl OCBOCHUS TMpeaAMeTa «XUMUSD» OTpakaroT cPOPMHUPOBAHHOCTH
OTIbITa [MO3HABATEIBHON U MPAKTUYECKOH JESITeNbHOCTH 00yYaroIMXCsl B MPOIIECCe peann3aiiu
00pa3oBaTeIbHON JIEATEIHHOCTH.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPAKArT CPOPMUPOBAHHOCTH
OTIbITA MO3HABATEIBHON U MPAKTUUYECKOHN NEesTebHOCTH 00yYaroMXCsl B MPOIecce peann3aiu
00pa30BaTeNIbHON 1eATENHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIMTAHUA:

OCO3HaHHUS 00YyJarOIUMHCS CBOMX KOHCTUTYIMOHHBIX MPaB U 00g3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMNOPSAKY;

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

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITETbHOCTU MPU CO3/IaHUHU YU4EOHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATENbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHThI JPYTUxX
[P aHAJN3€ PA3JINYHbIX BUIOB yUeOHOM AeATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

LIEHHOCTHOTO OTHOIIECHHUS K HMCTOPUYECKOMY U HAyYHOMY HAClEUI0 OTEUECTBEHHOU
XUMHUH;

YBO)XKEHUS K IPOLIECCY TBOPYECTBA B OOJIACTU TEOPUM U TMPAKTUYECKOTO IMPHIIOKEHHUS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAayKH €CThb pe3yNbTaT JIMTEIbHBIX HAOIIOJCHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTANIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/Ja YYE€HBIX U MTPAKTHKOB;

WHTEpeca M [O03HABATEJIbHBIX MOTHBOB B TMOJYyY€HUH M TOCIEAYIOIIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMHH,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

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

TOTOBHOCTU OIIEHMBATH CBOE MOBEJEHUWE U TOCTYNKH CBOUX TOBAapUIIEH C MO3UIMI
HPABCTBEHHBIX M MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUN MOCTYIKOB;

4) popMupOBaHHS KYJbTYPHI 310POBb:

MOHMMAaHUS LIEHHOCTeH 3/10poBoro M Oe3omacHoro oOpas3a >KU3HU, HE0O0XOJUMOCTH
OTBETCTBEHHOT'O0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;



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

MOHUMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO M KOJUICKTUBHOTO OE€30TIaCHOTO
MOBEJICHUS B CUTYAIUSAX, YIPOXKAIOIINX 3/IOPOBBIO U KU3HU JIIO/ICH;

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

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JESATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIBHOCTH;

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

HWHTEpeca K MPAKTUYECKOMY H3Y4YCHHIO MPOoecCUuil pa3InyHOrO pojia, B TOM YHCIE 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 pean3anui COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TI€JIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH 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 TIPUPOIOTIOH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCAIIMX BPEIl OKPYXKAIOLIEW MPUPOTHOM Cpeje,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJU4Msl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, SKOJOTHYECKONW KYJIbTYPhI, OIBITA
NESTEIPHOCTH  AKOJOTUYECKOHW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HMH B
MMO3HABATEIbHOM, KOMMYHHUKATHBHON U COIMAILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUH XeMo(oOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
00I1IeCTBEHHOW MTPAKTHUKH;

MOHUMAaHH cHenuuKd XUMUU Kak HayKd, OCO3HaHus e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHpE KaK O €IWHCTBE IMPHUPOJbI M YEJIOBEKa, B IMO3HAHWM IPUPOJJIHBIX 3aKOHOMEPHOCTCH W
pelieHur Ipo0IeM COXpaHEHHS TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €€
T'YyMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaiIbHOMN
KYJIBTYpBI, B PELIEHUU TTI00ANbHBIX TPOOJIEM YCTOHYMBOTO PA3BUTHS YEIIOBEUYECTBA — CHIPHEBOA,
SHEPreTHYeCKOM, TMUIIEBOW M DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU  METUIIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPya M AKOJIOTHMYECKH KOM(POPTHON JKU3HHU KaXKIOTO YJeHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTH: TIOHUMAaHUS CYIIHOCTH METOJOB TIO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIHOJB30BaTh MOJMyYyaeMble 3HAHUS TS



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

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

MHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATEIBHOCTH;

FOTOBHOCTH M CIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHMIO M €caMOOOpPa30BaHMIO, 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 IPOTpamMMBbl M0 XMMHUU Ha YPOBHE CPEIHETO
o01rero 00pa3oBaHUs BKIFOYAIOT:

3HauYuMble s (OPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexmpeMeTHbIE) 0OLIEHAYYHbIE TOHTHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 CHeI_[I/I(l)I/IKy MCTOJO0B IMO3HaHMWs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKaxX (MaTepI/IH, BCIICCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHSs, UCCIIeI0BaHUEe, HAOIIOIeHNE, N3MEpEHHUE, SKCIICPUMEHT U JIpyTHUe);

YHUBEpCaJbHbIE  yd4eOHble  JeHCTBHs  (TMO3HABaTelIbHBIE,  KOMMYHHUKAaTHBHBIC,
peryiasTuBHBIE), obecrieunBaronye GopMupoBaHHE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLMAIBHOM KOMITETEHITMH 00yYaroInuXcs;

CIOCOOHOCTh  OOYYAIOMIMXCS  WCIIOJIb30BaTh ~ OCBOCHHBIE  MEKIMCIUILIMHAPHBIC,
MHUPOBO33pPCHYCCKHE 3HAHWsSI W YHHBEpPCAIbHbIC Yy4eOHBIC ICUCTBUS B IIO3HABATEIBHOH W
COLIMAIBHOM MIPAKTHUKE.

MeranpeqMeTHbIe pe3yabTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCAIBHBIMH Y4COHBIMHU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISTUBHBIMU JICHCTBHSMHU.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIE yUeOHbIe 1eliCTBHS

1) 6a3oBble JJorHYecKUe AecTBHSI:

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

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

WCIOJIb30BaTh MPH OCBOCHUM 3HAHMM MPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIICIATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTAaHABIMBATH WX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIIME MOHITHS I 00BSICHEHUS OTJENbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIacCU(UKAIIMH BEIIECTB M XUMUYECKUX PEAKIIHIA;

YCTaHABJIMBATh PUYUHHO-CIIEICTBEHHBIE CBA3U MEXI1Y U3Yy4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTUYECKUE pACCYyX ACHHsS (MHIYKTUBHBIC, IEIYKTHBHBIC, MO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI U 3aKJIIOUYEHUS;

MPUMEHTHh B MPOIECCEe MO3HAHUS UCMOIb3yeMble B XMMHUH CHMBOJIMUYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa3oBbIBATh MOICTbHBIC IPEICTABICHHS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,



XUMUYecKass (QopMylia, YpaBHEHHE XUMHUECKOM peakuu — TpPU PELHICHHH Y4eOHBIX
MO3HABATENBHBIX M NMPAKTUYECKUX 33/a4, NMPUMEHSATh Ha3BAaHHbIC MOJEIBbHBIC MPEICTaBICHUS
JUTSL BBISIBJICHHSI XapaKTEPHBIX MMPU3HAKOB M3YYaeMbIX BEIIECTB U XUMUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBUS:

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

dbopmynHupoBaTh TENd M 3aJadd  HMCCJIEIOBAHUS, HKCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BONPOCHI B Ka4€CTBE WHCTPYMEHTAa MO3HAHUS U OCHOBBI
115t GOPMUPOBAHUS THIIOTE3HI 110 MIPOBEPKE MPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HABBIKAMU CAMOCTOSTEIIFHOTO IUJIAHWPOBAHUS ¥ TIPOBEICHHS YUYEHUYECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOIIOaTh 32 XOJIOM IMPOIEcca, CaMOCTOSATENbHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIIEIOBAHMSI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpUOOpPETaTh OMNBIT YYEHUUYECKOM MCCIEI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
MPOSIBJIATh CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOUCKY METOJOB pELIeHUs
MPAKTUYECKHUX 33/1a4, TPUMEHEHHIO Pa3IMYHBIX METOIOB MIO3HAHUSL.

3) pabora ¢ ungopmanmei:

OPUEHTHUPOBAThCSI B Pa3IMYHBIX HCTOYHUKAX WHPOpPMANUU (HAYIHO-TIOMYJISIpHAS
JUTepaTypa XHUMHYECKOTO COJepXaHHs, CIpaBO4YHble MocoOusi, pecypcel HMHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIUIO PA3IUYHBIX BUAOB W (OpPM MpelncTaBleHHs, KPUTHUECKU
OIICHHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHble METOJbl IMPH TMOUCKE U OoTOOpe
uHpopmalry, He0OX0AUMOH /1JIsl BBITIOJTHEHHS YUeOHBIX 3a/1a4 ONpeAeaEHHOrO TUIIA;

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

CaMOCTOSITEJIPHO BBIOMpATh ONTUMATBHYIO (OPMY MpeAcTaBiICHUsT HHPOPMALUU (CXEMBI,
rpaduKy, TuarpaMmbl, TAOJIUIIBI, PUCYHKH U JIPYTHe);

WCIOJIb30BAaTh HAy4yHBIA SI3bIK B KauyecTBE CpeAcTBa MNpu paboTe C XUMHYECKOU
uHpopmaluen: TPUMEHATh MEXIpeAMeTHble ((U3MYecKue H MaTeMaTH4eCKHe) 3HaKu U
CUMBOJIBI, (popMyIIbI, a00OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh 3HAKOBO-CUMBOJIMYCCKUE CPEACTBA HATTIITHOCTH.

KoMMyHHKaTUBHBIEC YHUBEPCAJIbHbIE YUeOHbIE 1eiiCTBUS:

3a1aBaThb BOIIPOCHI IO CYIICCTBY O6CY)KI[3.€‘MOI71 TEMBI B XOJI€C Auajiora W/MIu AUCKYCCHUH,
BBICKA3bIBATb UCH, q)OpMy.TII/IPOBaTL CBOU NPCAJIOKCHUA OTHOCUTCIIBHO BBITIOJTHCHUA
HpeHHO)KCHHOﬁ 3aJa4u,

BBICTYIIATH C npeseHTauI/Ieﬁ PE3YyIbTATOB MMO3HaBaTEIbHOM ACATCIIBHOCTH, IMOJTYUCHHBIX
CaMOCTOATCIIbHO HWJIMX COBMECTHO CO CBCEpPCTHHUKaMH IIpU  BBIIIOJIHCHUU XHUMHUYCCKOI'O
OKCIICPUMCHTA, HpaKTH‘{CCKOﬁ pa6OTBI 10 HMCCIECIOBAHUIO CBOMCTB HN3y4aCMbIX BCIICCTB,
pcam3anun y‘IC6HOI‘ 0 IMpPOCKTaA, U (I)OpMYHI/IpOBaTB BBIBOJbI IIO PE3YyJIbTaTaM HpOBCI[éHHBIX
HCCIIeJOBaHUI HyTCM COTJIaCOBaHMS IO3ULIUI B XO1€ O6cy)K,[[eHI/I}I 1 00OMEHa MHEHHUSIMU.



Pel"yJIﬂTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁnble aelcTBHUA:

CaMOCTOSITENIbHO IJIAHUPOBATh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompezenss €€ LUenu U 3aJa4d, KOHTPOJIUPOBAaTh U IO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH
IpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBIIIOJHEHUN YYEOHBIX M MCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUUYECKUX PEaKIUAX;

OCYIIECTBIISITH CAMOKOHTPOJIb JICITETHPHOCTH HAa OCHOBE CAMOAHAJIM3a U CAMOOIICHKH.

MNPEJIMETHBIE PE3YJbTATHBI

[IpenMeTHbIe pe3ynbTaThl OCBOECHUS NMPOrPAMMBI IO XUMHUHU Ha Yri1yOJIEHHOM ypOBHE Ha
YpPOBHE CpeIHero oOiiero oOpa3oBaHUs BKIIOUAIOT crelupUYecKrue I yueOHOTro mpenMera
«XVMHS» Hay4yHbl€ 3HAHUS, YMEHMSI U CIOCOOBI NEHCTBUII MO OCBOEHUIO, MHTEPIpETAlMU U
HpeO6pa3OBaHI/HO 3HaHHI>'I, BUJbI ACATCIBHOCTH IO IMOJTYYCHHUIO HOBOT'O 3HAHHA W IMPUMCHCHHIO
3HaHUU B Pa3IMnYHBIX y‘-Ie6HBIX CUTyallusX, a TaKKC B PCAJbHBIX XHU3HCHHBIX CHUTYyaAlUAX,
CBSI3aHHBIX ¢ XuMHer. B mporpamMme 1o XUMHUH HNPECAMETHBIC PE3YIbTAaThl MPEACTABIICHBI 10
rojgaM U3y4CHUA.

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

cOpMUPOBAHHOCTh MPEACTaBICHUI: O MeCTe W 3HAYEHUHM OPraHMYecKOM XUMHU B
CHCTEME €CTECTBEHHBIX HayK U €€ POJM B 0OECIIeUeHUN YCTOWYMBOTO Pa3BUTHS YEIOBEUYECTBA B
pelieHur MmMpoOJIeM HKOJIOTHYECKOM, IHEPTreTHYECKON M THUIIEBOM O€30MacHOCTH, B PAa3BUTUH
MEIUIMHBI, CO3JaHUM HOBBIX MaTEpHaliOB, HOBBIX HCTOYHHUKOB OJHEPIHH, B OOecreueHUH
paIMOHATIBLHOTO MPHUPOJOTIONB30BaHuUs, B (DOPMUPOBAHMN MUPOBO33PEHUS U OOILIEH KYIbTYphI
YelioBeKa, a TaKkKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHSI K CBOEMY 3JI0POBBIO U
MIPUPOIHOM cpere;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS — XUMHUYECKHI 3JIEMEHT, aToM, SApO M JJIEKTpOHHas o00oJiouka aroma, s-, p-, d-
aTOMHbIE OpOUTAJIM, OCHOBHOE M BO30YXKJEHHOE COCTOSHHUS aroMa, THOpUAM3aIMs aTOMHBIX
opOuTanel, MOH, MOJIEKYNa, BAJIEHTHOCTb, AJIEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCIICHUS,
XUMHYECKasi CBsI3b, MOJIb, MOJISIpHas Macca, MOJISIPHBIM O0O0BEM, YIIepOAHBINA CKeJerT,
GyHKIMOHATbHAS TPYIA, paguKan, CTPYKTypHble (Gopmynbl (pa3BEpHYTHIE, COKpalIEHHBIE,
CKEJIeTHBIE), M30MEpHUsl CTPYKTypHas M MPOCTPAaHCTBEHHas (reoMeTpuyecKasi, ONTHYecKas),
MU30Mepbl, TOMOJIOTHYECKUN psAM, TOMOJIOTH, YIIEBOAOPOJIbl, KHCIOPOA- U a30TCOJEpKaliue
OpraHMYECKUE COECAMHEHHS, MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE
COEIMHEHUS; TeOpUH, 3aKOHbI (mepuoanueckuii 3akoH J[. V. MenneneeBa, Teopusi CTpOCHHUS
oprannyeckux BemiectB A. M. byriepoBa, 3akoH COXpaHEHHMSI MacChl BEIIECTB, 3aKOH
COXpaHEHUsT M TPEBPALIECHUS DSHEPrud NPU XUMUYECKUX pEaKLMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH, MHUPOBO33PEHUECKHE 3HAHHU, JIEKAIME€ B OCHOBE MOHUMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKHUX SIBIICHUW; TMPEACTaBICHUS O MEXaHM3Max
XUMUYECKUX PpEAKIUH, TEPMOJUHAMUUYECKMX UM KHHETHYECKHMX 3aKOHOMEPHOCTAX MX
MPOTEKAHUsS, O B3aMMHOM BIHUSHHH aTOMOB U TPYII aTOMOB B MOJIEKyJlax (MHIYKTHBHBIA H
Me3oMepHbId dQdexTrl, opueHTanTsl | u Il poma); dakronormdeckue cBeIeHUS O CBONCTBAX,



COCTaBe, MOJYYCHUH M 0€30TaCHOM MCIOIb30BaHIH BAKHEUIIINX OPraHUY €CKUX BEIIECTB B OBITY
U IPaKTUYECKOM JEATEIbHOCTH YEJOBEKa, OOLIMX HAYYHBIX MPUHLIMIAX XUMHUYECKOTO
MPOU3BO/ICTBA (HA MPUMEPE NMPOU3BOCTBA METAHOJA, TepepadoTKH HEPTH);

c(OPMHUPOBAHHOCTh YMEHUH: BBISBIATH XapaKTepHbIC MTPU3HAKU MMOHITUHN, YCTAHABINBATh
UX B3aUMOCBSI3b, UCII0JIb30BATh COOTBETCTBYIOLIME MOHATHSI IPU ONKMCAHUU COCTaBa, CTPOCHUS U
CBOMCTB OPraHUYECKUX COCTUHECHUN;

c(OPMHUPOBAHHOCTH YMEHHIA:

HCI0JIb30BATh XMMHYECKYIO CUMBOJIMKY JUISI COCTABICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYJT OPTAaHHYECKUX BEIIECTB;

COCTaBJIAITh ypPaBHEHMS] XUMHUYECKMX pEakuid U pacKpelBaTb HX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMI  MOCPEACTBOM  COCTaBJIEHUS  DJIEKTPOHHOTO
OaaHca HJTUX peakIui, peakluii HOHHOTO OOMeHa MYTEM COCTaBJIEHUS UX TOJHBIX |
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

M3rOTaBIMBATh MOJEIM MOJIEKYJd OpraHMYeCKUX BEIIEeCTB Ul WJUIIOCTpAlMM  HX
XMMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpMUPOBAHHOCTh YMEHHI: yCTaHABIMBATh MPUHAAIEKHOCTh U3Y4YEHHBIX OPTraHUUYECKUX
BEIIECTB 10 UX COCTaBY U CTPOEHUIO K ONpeAeIEHHOMY Kiaccy/Tpymie COeAMHEHNUH, 1aBaTh UM
Ha3zBaHus No cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauth TpuBHAIbHBIE Ha3BaHUS
JUIS  OTAETbHBIX TPEJCTaBUTENEH OpPraHWYecKMX BEUIECTB (STWJICH, AaleTWJieH, TOJIyod,
[JIMLEPUH, OSTUJICHIJINKONb, (eHon, Qopmanpaeruy, areranbleru], aieToH, MypaBbUHas
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJIEMHOBAas, MajJbMUTHHOBAs KHUCJIOTHI, TJIHIUH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHUII, U30MPEH, XJIOPOIIPEH, CTUPOJ U JpYyrue);

cOpMUPOBAHHOCTh YMEHHS OMNPEAEATh BHUJ XUMHYECKOW CBSI3M B OPraHUYECKUX
COoeMHEHUX (KOBaJCHTHAs U MOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYEeCKHX
BemecTB A. M. bytiepoBa aiis 0ObSICHEHHs] 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa W
CTPOECHHS;

chOpMUPOBAaHHOCTh YMEHHUM XapaKTepu30BaTh COCTaB, CTpOeHHE, (UINYECKUE U
XUMHUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENIEH PA3IMYHbIX KJIACCOB OPraHUYECKUX BEIIECTB:
QJIKAHOB, LHMKJIOAJIKAHOB, AaJKEHOB, aJKaJUEHOB, AaJKWHOB, apOMAaTHYECKUX YIJIEBOJIOPOJIOB,
CIUPTOB, AIbJETHJIOB, KETOHOB, KAPOOHOBBIX KHCIIOT, MPOCTHIX U CIOXKHBIX A(PUPOB, KUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YIIIeBOJOB (MOHO-, M- U MOJIHCAXapUI0B),
WJUTFOCTPUPOBATh T'€HETHYECKYIO) CBSI3b MEXKJIy HUMHU YPaBHEHHMSIMU COOTBETCTBYIOLIUX
XMUMHYECKUX PEaKLUN C UCTIOIB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMHUPOBAHHOCTh YMEHHUS MOATBEPXKJAaTh HAa KOHKPETHBIX IIpUMEpax Xapakrep
3aBHUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COCAMHEHHUN OT KpPAaTHOCTU U THUIIA
KOBaJICHTHOM CBSI3U (G- U T-CBSI31), B3AUMHOTO BIUSHUSL aTOMOB U IPYII aTOMOB B MOJIEKYJaX;

chOpMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaThb MCTOYHUKH YIJIIEBOJOPOIAHOTO CHIPhS
(HedTh, TPUPOAHBIA ra3, yroijip), COCOObI €ro nepepaboTKH M MPAKTUYECKOE NMPUMEHEHUE
MPOIYKTOB NepepaboTKH;

chOpMUPOBAHHOCTh BJIQJICHUS CHUCTEMOM 3HAHUI O ECTeCTBEHHO-HAyYHBIX METOJax
MO3HaHUA — HAOJIOJEHUHM, H3MEPEHUH, MOJEIMPOBAHNUHU, OHKCIIEPUMEHTE (peaJlbHOM H
MBICIIEHHOM) U YMEHUSI IPUMEHSTh 9TH 3HAHHUS;

chOpPMUPOBAHHOCTh ~ YMEHHUS MPUMEHATH OCHOBHBIC OMNEPAMHU  MBICIUTEIHHOM
NEeATeNbHOCTH — aHalIM3 W CHHTE3, CpaBHEHHE, O000OIIeHHE, CHUCTEMaTHU3alllio, BBISBICHUE
MIPUYUHHO-CJIEICTBEHHBIX CBSI3€U — JJI1 U3yUEHUs1 CBOMCTB BEIIECTB M XUMHUECKUX PEaKLUii;



C(bOpMI/IpOBaHHOCTB yMCHPIfII BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUU C IOHSATUSIMU U
NpPECTaBICHUAMU JPYTHX E€CTECTBEHHO-HAy4YHBIX NPEIMETOB JUIg 0Oojieeé OCO3HAHHOTO
IMOHUMAHUA CYMIHOCTU MATCPpHUAJIBHOIO CAWMHCTBA MHUpPA, UCIIOJIB30BATh CUCTCMHBIC 3HAHHA I10
OpFaHquCKOﬁ XUMHUHN I o0bsACHEHUS U IIPOTHO3UPOBAHUA $IBJICHI/II\/JI, UMECHOIINX €CTCCTBCHHO-
HAy4HYIO IIPUPOLY;

C(OPMHUPOBAHHOCTh YMEHHUH: MPOBOIUTH PACUYETHl IO XUMHUYECKUM (opMmynam W
YpaBHEHUSAM XMUMHYECKUX PEAKIMUM C MCIOJIb30BaHHEM (PU3HUECKUX BeIUMYHMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapPaKTEPH3YIOUIMX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHBI:
paC‘-IéTI)I II0 HAaXOXKJICHUIO XUMHAYECKOU (I)OpMy.IILI BEIIIEeCTBA IO U3BCCTHBIM MACCOBBIM JOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BELIECTB;

c(hOopMUPOBAaHHOCTh YMEHUM: MPOTHO3UPOBATh, AHATU3UPOBATH U OLICHUBATH C TO3UIIHI
HKOJIOTUYECKON 0€30MacHOCTH TOCIEACTBUS OBITOBOM M TPOM3BOJCTBEHHOW JEATEIHOCTH
YEJIOBEKa, CBS3aHHOM C TIepepabOTKOM BEIIECTB, HCIOIB30BATH TMOJYyYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX PELICHUI MPOOJIEM B CUTYalIUAX, CBSI3aHHBIX C XUMHE;

c(hOopMUPOBAHHOCTh YMEHHUM: CAMOCTOSTENIBHO TUIAHUPOBATh M MPOBOJIUTH XUMUUYECKUM
OKCIICPUMCHT (nonyquI/Ie N U3YyUCHUC CBOMWCTB OpPraHu4Ye€CKuX BCIICCTB, KAYECCTBCHHBIC PCAKIINU
VIIIEBOJOPOJIOB  PAa3IMYHBIX KJIACCOB W KUCIOPOJACOACPKAIINX OPTraHWYECKHX BEIIECTB,
PEIICHUE OJOKCICPUMCHTAJIBHBIX 3aJad II0 PaClIO3HABAHUIO OPraHUYCCKHUX BGHIGCTB) C
coOnrofieHreM TMpaBWwil  0€30MacHOTO OOpalleHuss C BelmecTBaMHM M JabopaTOPHBIM
obOopynoBanuemM, (HOpMYyITHpPOBATh IIENb HMCCIENOBAHUS, IMPEICTABIATh B PA3NIUYHON (hopme
PE3YIBTATHI DKCIICPUMCHTA, aHAJIM3UPOBATH ¢ OUCHHUBATH UX JOCTOBCPHOCTD,

c(hOpMUPOBAHHOCTb YMEHUM:

coO01aTh TMpaBUJIa DKOJIOTHYECKH IIEJIECO00Pa3HOTO TOBEACHUSI B OBITY M TPYAOBOM
NESITeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 30pOBbs, OKpY)KAloIled HPUPOIHON cpelnsl U
JOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

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

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NPUMEHEHHs]  OPraHMYeCKUX  BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHS] COOTHOILICHUS PUCK-TI0JIb3a;

cOpMUPOBAHHOCTh YMEHMI: OCYIIECTBIISATH II€JICHANIPABICHHBIN MOMCK XUMHYECKON
uHpopMalUKd B pa3iMYHBIX MCTOYHUKAX (HayyHas U y4deOHO-HAy4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popmauuu, MHTepHET U Apyrue), KPUTHUYECKH aHAIM3UPOBATH XHMUYECKYIO
uH(popmalrio, nepepadarbiBaTh €€ U HUCIOJIb30BaTh B COOTBETCTBUU C MOCTABJICHHOHN yueOHOI
3a/1avuen.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
n/n NPorpamMmbl Bcero Kontponbupie | Ipaxririeckire o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypeet
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4ecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTpOEHUS OPraHnYecKUX coequHeHnil A. M. 8
byrneposa
Hroro no pazneny 8
Pasznesa 2. YriieBoaopoanbl
21 [IpenenbHbIe YrIeBOIOPOABI — AJKAHBL, 5
LUKJIOATKAHBI
29 HenpenenbHbie yrieBo10poabl: AIKEHBI, 14 |
AJKaJUEHBbI, ATIKUHBI
2.3 ApomaTH4ecKue yrieBoa0po bl (apeHbI) 8
24 [IpupoiHbIE HICTOYHUKH YTIIEBOIOPOIOB U UX 4
nepepaboTka
2.5 l"anioreHnpou3BoAHbBIE YTIEBOJOPO/IOB 4 1
Hroro no pazneny 35
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cruptsl. DeHon 11 1
39 KapOoHumnbpHbIE COeTUHEHUS: allbICTUIBI U )1 1
keToHbL. KapOoHOBBIEe KUCTOTHL. CIOXKHBIE




a¢upsl. XKups

33 VYrieBoabl 9
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaime opraHndeckue coeIMHeHUus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benkn 12
Hroro no pazneny 12
Pasznea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS

5.1 BrIicOKOMOIEKYISIpHBIE COETMHEHUS 6
Hroro no pazneny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE INTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
HU3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[IpenMer u 3HaYEHUE OPraHUYECKON
XMMMH, MIPEICTAaBICHIE O MHOT000pa3nuu
OPraHUYECKUX COCIMHEHHUN

DJIEeKTPOHHOE CTPOCHUE aToMa yriiepoaa
(ocHOBHOE 1 BO3OYK/IEHHOE COCTOSTHHS).
BasieHTHBIE BO3MOXHOCTH aTOMa yriepo/ia

XI/IMI/I‘ICCKaSI CBsA3b B OpFaHI/I‘IeCKI/IX
coeTMHCHUAX. MexaHu3Mbl 00pa30BaHMs
KOBAQJICHTHOM CBSI3U, CITIOCOOBI pa3phiBa
CBs3EH

Teopus cTpoeHust OpraHu4eCcKUX
coenqunenuit A. M. byriepoBa

Bupl nzomepun: cTpyKkTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHBIC

3¢ deKThl B MOJIEKYJIaX OPraHUYECKUX
COEUHEHNN

[IpencraBienue o KiaccuGpuKamy u
cucremaruyeckas Homenkiatypa (IUPAC)
OPraHUYECKUX BEILIECTB

Knaccugukanus peakiuii B opraHn4eckoi
XUMHUU

CI/ICTeMaTI/IBaI_[I/ISI u O606H_IGHI/IC 3HAHMUH 10




TEMC

AJIKaHBI: TOMOJIOTUUECKH psJl, oO1as
(dopmya, HOMEHKJIAaTypa 1 U30Mepus,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYII

10

duznueckre 1 XUMUYECKUE CBOUCTBA
aJIKaHOB

11

HaxoxneHnue aikaHOB B IPUPOJIE.
CriocoObl nosTyuyeHus: 1 IpUMEHEHUe
AJIKaHOB

12

Huxnoankansl: obmas Gopmyna,
HOMEHKJIATypa ¥ U30MepHsi, 0COOCHHOCTH
CTPOEHUS U XUMHUYECKHUX CBOMCTB, CIIOCOOBI
MOJIYYCHHA U IPUMECHCHUC

13

Pemenune pacu€rHbIx 3a1a4 Ha
oTpeieJICHUE MOJICKYIISIPHON (hPOPMYITBI
OPraHUYECKOTO BEIIEeCTBA IO MACCOBBIM
JOJIIM aTOMOB BJIEMEHTOB, BXOISIIHNX B €r0
cocras. Cucremarusanus 1 0000IIeHE
3HAHHH 10 TeME

14

AJIKEHBI: TOMOJIOTHYECKHH psiJi, 001as
(dhopmyna, HOMEHKIIATypa, JEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJICKYIL.
CTpykTypHas U LIUC-TPaHC-U30MEpUs
aJIKEHOB

15

dusnyecKnue 1 XMMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

16

CrniocoObl nosTyyeHHs U IpUMEHEHUe
AJIKEHOB




[Ipaktuyeckas padora Ne 1 mo reme

17 "[lonydeHue sTUIIEHA U U3yYEHHUE €TO
CBOMCTB"
Pemrenne pacy€THbIX 3a1a4 HA

18 OTpe/ieNIEHUE MOJIEKYIIPHON (POPMYJIBI
OpraHMYECKOro BEIIECTBA
AJNKaJIueHbl: CONPSHKEHHBIE,

19 M30JIMPOBaHHbIE, KyMYJIHPOBaHHbIE.
Oco0eHHOCTH 3IEKTPOHHOTO CTPOEHUS

20 XHWMHUYECKUE CBOMCTBA CONPSHKEHHBIX
JTMEHOB

21 CriocoObl osTyueHus: U IpUMeHEeHue
aJIKaJIne€HOB
AJIKWHBI: TOMOJIOTHYECKHH psiji, oO1as

” (bopMyna, HOMEHKJIATypa, INEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYII,
(bu3uvecKue cBOMCTBA

23 XHUMHUYECKUE CBOMCTBA aJIKUHOB

24 KayecTBeHHBIE peakiiMy Ha TPOMHYIO CBS3b

25 CrniocoObl nosTyyeHHs U IpUMEHEHNE
AJIKUHOB

2% Pemienue 3a1a4: pacué€Thl 10 ypaBHEHUIO
XUMUYECKOHN peakuu

7 Cucremaru3zanus 1 00oO01IeHre 3HaHUH 110
TEME
ApeHbI: TOMOJIOTHYECKUH P, oO11ast

28 (dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U

MINPOCTPAaHCTBCHHOC CTPOCHUC MOJICKYJI




OeH30I1a U ToJIyoI1a, UX (PU3NIECKre
CBOMCTBA

XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

29
3aMelleHus
XHMMHUYECKUE CBOMCTBA aPEHOB: PEAKIUU

30 MIPUCOEANHEHUS, OKUCIICHUE TOMOJIOTOB
OeH3oma

31 Oco0eHHOCTH XMMHYECKHUX CBOWCTB
CTHpoOIa
Pemenue pacu€rHbIx 3a1a4 Ha

32 oTnpe/ieNieHue MOJIEKYIIpHON (popMyIIbI
OpraHMYEeCcKOro BellecTBa

13 CriocoOblI mosTyueHus: ¥ IpUMEHEeHue
apeHoB

34 ['enetnueckas CBSA3b MEXIY PA3IUYHBIMU
KJIaccaMH YIJIeBOJOPOJIOB
Pacuérbl o ypaBHEHUSIM XUMHUYECKUX

35 peaknuii. Cucremaruzaius u 00001eHne
3HaHUH 1O TeEMeE

16 [Ipuponnsriii ra3. [lonmyrabie HeTSIHBIC
rasbl

37 KameHnHbli1 yroJib v poIyKThl €r0
nepepaboTKu
Hedtb 1 ciocoOnI €€ mepepaboTKH.

38 [IpumeHeHne MPOyKTOB MepepadoTKu
HepTH

39 I'eneTnueckas CBS3b MEXKIY PA3TUYHBIMU

KjlacCaMH yrijieBo4opoaoB




40

["anoreHONPOU3BOTHBIE YTIIEBOIOPOIOB:
AJIEKTPOHHOE CTPOCHUE; PEaKIINU
3aMeIICHHUs TaJoreHa

41

JeicTBue menoyueit Ha
rajoreHnpou3BoiHbIe. B3anmoaeiictue
JIMTaJIOT€HAJIKAHOB C MarHUEM U LIMHKOM

42

CucreMaruzamus 1 0000IeH1e 3HAHUI 110
pazneny "VYrieBoaoposr"

43

KonTponsHas pabora no teme
"YrneBonoposr"

44

Hpe)IeJ'IBHBIe OJHOATOMHBIC CIIMPTHI:
TOMOJIOTUYECKHH psl, oOmias opmyna,
CTPOCHHUE MOJICKYJI, H30MEPHSI,
HOMEHKJIaTypa, Kiiaccuukanus,
(bu3uvecKue CBOMCTBA

45

XUMHUYECKUE CBOMCTBA MPEETbHBIX
OJIHOATOMHBIX CITUPTOB

46

CriocoObl moTyueHus: ¥ IpUMEHEHUe
OJIHOATOMHBIX CIIUPTOB

47

[IpocTbie 3¢hupbl: HOMEHKIIATYpa U
HU30MepHsi, 0COOCHHOCTH (PU3UYECKUX U
XUMUYECKUX CBOHCTB

48

MHOTr0aTOMHBIE CITUPTHI: ATHJICHIIUKOJIb U
TJIMIEPHH, UX QU3HYECKHE B XUMUUYECKHE
CBOMCTBaA

49

CrniocoObl nosryyeHus U NpUMEHEHUe
MHOTOATOMHBIX CIIUPTOB

50

@DeHoJI: CTPOCHUE MOJIEKYIIBL, (PU3NYECKHe
cBoiicTBa. TOKCHUHOCTH (peHOoa




51

XUMHYEeCKHe CBOWCTBA (heHOIIa

52

CriocoObI mosTyyeHHs U IpUMEHEHHE
(denoia

53

[Ipaktudeckas padora Ne 2. Pemmenue
HKCTIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"Criuptel 1 peHoB"

54

Cucremarusaius 1 00001IeHrEe 3HAHUHT 110
TEME

55

AJ'II)I[GFI/II[I)I M KCTOHBI: 3JICKTPOHHOC
CTpO€eHUE KapOOHUIILHOU I'PYIIIbI;
TOMOJIOTUYECKHE PSJIBI, 001Ias popmyna,
HU30MEpHUA U HOMCHKIIaTypa

56

AJNBACTHU]IBI M KETOHBI: (PU3UUECKHE
CBOMCTBA; pEaKIIMK TPUCOCTUHEHUS

57

Peakuun oKuciIeHHs 1 Ka4ECTBEHHbBIE
peaKIyy aJIbICTUIOB U KETOHOB

58

CriocoObl MOTy4YeHHS aJIbICTHIOB U
KETOHOB

59

OAHOOCHOBHBIE Mpe/ieNibHbIE KAPOOHOBBIE
KHCIIOTBI, 0COOEHHOCTH CTPOCHUS UX
MOJIEKYI

60

N3omepus 1 HOMEHKIaTypa KapOOHOBBIX
KHCTIOT, UX (pU3nvecKue CBONCTBA

61

XuMHuJecKue cBolicTBa MMpCaACIbHBIX
OJHOOCHOBHBIX Kap6OHOBBIX KHUCJIOT

62

Oco0eHHOCTH CBOMCTB MypaBbUHOM
KUCIOTHL. MHOroo6pa3ue kapOOHOBBIX
KHUCIIOT




63

OCOOGeHHOCTH CBOWCTB: HETIPEIEIbHBIX U
apOMaTUYEeCKUX KapOOHOBBIX,
TMKapOOHOBBIX, THUAPOKCHUKAPOOHOBHIX
kucnot. [IpencraBureny BbICIINX
KapOOHOBBIX KUCIIOT

64

[onsiTne 0 MPOU3BOJHBIX KapOOHOBBIX
KHUCJIOT

65

CriocoObl MosTyueHus: U IpUMEHEHUe
KapOOHOBBIX KHUCJIOT

66

CrnosxHbie 3(QUPBI: TOMOJIOTHUECKUN PSIJI,
obmas Gopmyna, uzoMepus u
HOMEHKJIaTypa

67

duznueckre 1 XUMHUYECKUE CBOUCTBA
3¢upoB

68

Pemenne pacu€THbIX 3aa4: MO0 YPaBHEHUIO
XMMHUYECKOHN peaklny, Ha ONpeieieHre
MOJIEKYISIpHOM (OpMYIIbl OPraHUUECKOrO
BEIECTBA

69

[Ipaktuueckas padota Ne 3. Permenue
AKCIIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Kap6oHnoBbie kuciaotel. CrioxxHbIe d3PUpPH"

70

XKupsr: crpoeHne, GU3NIECKUE U
XUMHUYECKHE CBOMCTBA (TUAPOJIU3)

71

Oco0OeHHOCTH CBOICTB JKHUPOB,
COJIepIKalIUX OCTATKH HETIPEeAeIbHBIX
KUPHBIX KUCIIOT. JKUpBI B IpUpOIE

72

MBp11a Kak COJIM BBICIIUX KapOOHOBBIX
KHUCJIOT, uX Mortollee aeiicteue. Ilonstue o
CUHTETUYECKUX MOIOLIMX CPEACTBAX




(CMC)

I'enernueckas cBs3b YII€BOJOPOJOB U

73 KHCJIOPOJICOACPIKALUX OPraHMUYECKUX
BEILECTB

74 PacuéTel 0 ypaBHEHHUSAM XUMUYECKUAX
peakuui

75 CucremaTtu3zanus 1 000011eHHEe 3HaHUH IO
TEMe
OO6mrast XxapakTepUCTUKA YTJIEBOJIOB U

76 KJ1acCU(pUKaIus yrieBo10B (MOHO-, TU- U
MOJIMCAaXapH/Ibl)

77 Monocaxapuabl: pu3nyecKue CBOMCTBa U
Hax0XJeHHE B IPUPOJIe

73 [IpumeHeHue 0K03bl, €€ 3HaUeHHE B
KU3ZHEJESATEIbHOCTH OpraHu3Ma
Jlucaxapuipl: caxapo3a, MajibTo3a U

79 JakTo3a. HaxoxeHue B mpupoie u
MIPUMEHEHHE JIcaxapuioB
[Tonucaxapupl: CTpOEHUE MaKPOMOJIEKYIL,

80 (bu3UYecKre 1 XUMUYECKHUE CBOMCTBA,
MIPUMEHEHHE

81 [TonsiTHe 06 UCKYCCTBEHHBIX BOJIOKHAX
Pemenue pacueTHbIX 3a1a4 Ha

82 oTpeJieNieHue JI0JIM BBIXOJa MPOIyKTa
peakuuy OT TEOPETUUYECKH BO3ZMOKHOTO

23 Cucremaru3zanus 1 0000IIeHNe 3HaHUH 110
pazneny

84 KonTposneHas paboTa o teme




"Kucnopoaconepxaiiyue opraHuyeckue
coeMHeHUs"

85

AMUHBL: KTacCU(pHUKAIHS, CTPOCHUE
MOJIEKYI, 00mas hopMysia, H30Mepus,
HOMEHKJIaTypa 1 (pU3HUECKUe CBOMCTBA

86

XUMHYECKUE CBOMCTBA alnuPaTUUECKUX
aMUHOB

87

AHWINH: CTpOE€HUE aHWINHA, 0COOEHHOCTU
XMMHMYECKUX CBOMCTB aHUJIMHA

88

CriocoObl MosTyueHus: U IpUMEHEHUe
anupaTHIECKUX aMUHOB

89

AMWHOKHCIIOTHI: HOMCHKIJIaTypa 1
nzoMmepusi, pusnveckre CBONCTBA.
OTnenbHbIe MPEICTABUTENH O-
aMHHOKHUCIIOT

90

XuMHYecKre CBOMCTBAa aMUHOKHCIIOT, X
OMOJIOTHYECKOC 3HAUCHHE aMHHOKHUCIIOT.
CuHTE3 ¥ THAPOJIN3 TICNTHIOB

91

benku kak npupoHbIe TOTUMEPSI;
CTPYKTYpPBI OCJIKOB

92

XHUMHUYECKHE CBOMCTBA OEJIKOB

93

A30Tcozlep>1<aume ISTCPOIUKIINICCKUC
COCIUHCHHA. HYKJ'ICI/IHOBLIC KHCJIOTBI:
COoCTaB, CTPOCHUC U ouosjoruyeckas pOJib

94

IIpakTtuyeckas pabota Ne 4. Pemenue
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeEMe
"A30TcoepKalue OpraHndecKue
coenuHeHus"




95

[Ipaktudeckas padora Ne 5. Pemenue
OKCIICPUMCHTAJIbHBIX 3aJ]a4 1O TCMC
"Pacrio3HaBaHre OpraHMYeCcKuxX
coeqrueHuin"

96

KonTtposnsHas paboTa o teme
"A30TcoepKalue OpraHndecKue
coenuHeHus"

97

OcHOBHbIE IOHATHS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCIUHEHUH U
METO/Ibl UX CUHTE3a —II0JIMMEPU3aLUs U
MTOJIMKOHACHC AU

98

[Tnactmaccel. YTrnm3arus u nepepadoTka
IlacTUKa

99

DacToMephl: HATYpaJbHbBIN
CHUHTETHYECKUE KaydyKu. Pesuna

100

Bonokna: HaTypanbHbIe, HCKYCCTBEHHBIE,
cuHTeTnuyeckue. [lomumepsl cnennaibHOTO
Ha3HAYCHUS

101

[Ipaktuueckas padota Ne 6. Permenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacrio3zHaBaHue IIaCTMAcC U BOJIOKOH"

102

O000I11IeHNE U CUCTEMATH3ALMSI
M3Y4YEHHOT'0 MaTepuasa 1o TemMe
"BbrICOKOMOJIEKYIISIpHBIE COETUHEHUS"

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

102
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