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HOACHUTEJBHAASA 3AIINCKA

Pabouas mporpamMma 1Mo XMMHUM Ha ypOBHE CPEIHETO OO0IIEero 0O0pa3oBaHUS
pa3zpabotana Ha ocHoBe DenepambHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O06
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUI K pe3ybTaTaM OCBOCHUS
benepanpHO 00pa3oBaTeIbHOM MporpamMMbl cpeiHero ooiero oopazosanusi(DOIT
COOQO), npencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM O0Opa30BATEIbHOM
craggapre COO, ¢ yuérom KoHmemmmw mnpenomaBaHus ydeOHOTO TIpenMeTa
«Xumus» B o0pa3oBarelbHBIX opraHm3anusx Poccuiickori  ®Denepanuu,
peann3youmMx OCHOBHbIE 00pa30BaTelIbHbIE TPOrPaMMBbl, 1 OCHOBHBIX MOJIOKEHHM
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoin @enepanuu Ha nepuoa 10 2025
rona» (Pacnopsixenue IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

XuMusi Ha YpPOBHE YIUIYOJIEHHOTO H3y4YEHUS 3aHUMAET Ba)XHOE MECTO B
CHUCTEME €CTECTBEHHO-HayyHOro oOpa3zoBanus yuamuxcs 10-11 xmaccos.
W3yyenue mpeamera, pealddyeMoe B YCIOBUSX JU(PHEpPEHIIMPOBAHHOIO,
npoduiabHOro OOyuYeHHUs, MPU3BAHO O0OECTeuuTh 001e00pa3oBaTeNbHYI0 U
OOIIEKYIbTYPHYIO TOJTOTOBKY BBIMMYCKHUKOB IIKOJIBI, HEOOXOIUMYIO IS
aJanTanuy UX K OBICTPO MEHSIOIIMMCS YCIIOBHSM KU3HHU B COIIMYME, a TAKXKe JJIs
POJOJDKEHUs 00y4YeHUsi B OpraHu3auusx NpodeccuoHaIbHOro 00pa3oBaHUs, B
KOTOPBIX XUMUS SABJISIETCS] OJJTHON U3 TPUOPUTETHBIX AUCIUIUIMH.

B nmporpamme no XuMUM Ha3HAuYCHHE MpeaMeTa «XUMHUS TMOJIy4daeT
MOAPOOHYI0O  WHTEPHPETANMI0 B  COOTBETCTBMM C  OCHOBOIIOJIATAIONIAMU
nonoxkeausiMu GI'OC COO o B3auMOOOYCIIOBJICHHOCTH LIE€JIeH, COJIepKaHuUs,
pe3ynbTaToB OOy4YeHHs W TpeOOBaHMM K YpPOBHIO MOATOTOBKM BBITYCKHHUKOB.
CBHIECTENHECTBOM TOMY SIBJISIFOTCS CJIEIYIOLIME BBIMOJIHSEMBIE MPOTpaMMOM IO
XUMHUH (PYHKIHH:

o MH(POPMAITMOHHO-METOUYECKAs, peau3amus KOTOpoi obecreuynBaeT
NOJIyYeHUE MPEACTaBICHUS] O IENsIX, COAEep>KaHWU, OOIIel CTpaTeruu
00y4eHUs, BOCIUTAHUS U Pa3BUTHUSL 00YUAIOIIMXCS CPEACTBAMU MPEIMETA,
M3y4aeMoOTo B paMKax KOHKPETHOTO MPOdUIIs;

e OpraHu3alMOHHO-IUIAHUPYIOIIAs, KOTOpas npeaycMaTpUuBaeT
ONpPE/ICIICHUE: TPUHIUIOB CTPYKTYPUPOBAHUS W MOCIEAOBATEILHOCTU
U3y4YeHUs1 y4eOHOro MmaTepuaya, KOJIMYECTBEHHBIX W KAYECTBEHHBIX €r0
XapaKTEPUCTUK; TOJIXO0/I0B K (DOPMHUPOBAHUIO COJEPKATEILHON OCHOBBI
KOHTPOJII W OIEHKH OOpa30BaTENbHBIX OCTHIKCHUN OOYJarommxcsi B
paMKax WTOTOBOM arTecTanud B (OpME EIMHOTO TOCYJapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.

[Tporpamma ajig yriy0aEHHOTO U3YYEHUSI XUMUU:

e YCTaHABJIMBAE€T WHBAPUAHTHOE MPEIMETHOE COJEpKaHHe, 00s3aTesIbHOe
JUISL W3Y4YEHUsS B paMKaX OTICIbHBIX MNpoduiei, mpemycMaTpuBaeT



pacnpeneneHue W CTPYKTYPHUPOBAaHHME €ro I0 KJjaccaM, OCHOBHBIM
CoJIepKaTeIbHBIM JIMHUAM/pa3enaM Kypca;

e JaéT mpuMeEpHOE pacnpeaeseHue yueOHOro BpeMeHH!, PEKOMEHTyEeMOTO JIs
U3YYEHUS OTIIECIbHBIX TEM;

e IMpe/iaraeT MNPUMEPHYIO TOCIENOBATEIbHOCTh HW3Y4YEHHUS Yy4eOHOTO
MaTepuana ¢ y4€TOM JIOTUKM MOCTPOEHUS Kypca, BHYTPUIIPEAMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JAET METOJIMYECKYIO MHTEPIPETALMIO 1IeJIel U 3aJlay U3y4YeHHs MpeaMeTa
Ha yrayOJ€HHOM YpOBHE C YYETOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME
cpenHero oOIero o0pa3oBaHUsA, COAEPKATEIBLHON XapaKTEPUCTUKU
IUIAHUPYEMBIX  PE3YJIbTATOB OCBOEHUS OCHOBHOW 00pa3oBaTeIbHON
pOrpaMMbl CpEeaHEro o01ero oOpa3zoBaHUs (JIMTUHOCTHBIX,
MeETaIpeAMETHBIX, MPEAMETHBIX), a TakKe C YYETOM OCHOBHBIX BHUJIOB
y4eOHO-TI03HABATENbHBIX  JEHCTBUNA  00ydYaromerocs IO OCBOCHHIO
coJiepKaHUs IpeIMeTa.

[To BceM Ha3BaHHBIM NO3ULMUSAM B IPOrpamMMme MO XMMHH IPEIyCMOTpPEHA
IPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO OOILIEro
oOpa3oBanusl. 3a npeenamMu yCTaHOBJIEHHON MTPOrpaMMOi o XUMHUH 00s3aTeIbHON
(MHBapHaHTHOW) COCTaBISIONICH coAepkKaHUsl Y4eOHOro mpeaMmera «XUMUs»
0CTa€TCsi BO3BMOXKHOCTH BRIOOpA €T0 BAPUATUBHOMN COCTABIISIONICH, KOTOPAs TOJDKHA
OTIPEIEIATHCSA B COOTBETCTBUU C HAIIPaBICHUEM KOHKPETHOTO Mpoduist o0yueHusl.

B cootBercTBMM ¢ KoOHUeNTyaldbHbIMU ToJoxkeHusMu PIroOC COO o
HAa3HAUYEHUU TMIPEJAMETOB 0a30BOro U YINIyOJIEHHOTO YpOBHEM B CHUCTEME
nuddepeHIUpoBaHHOTO OOYyYEHHS HAa YPOBHE CpEAHEro oOIIero ooOpa3oBaHUs
XUMHSI Ha YPOBHE YIUIYONEHHOTO W3Yy4YEeHMs] HANpaBlIeH Ha pPeaJu3aluio
IPEEMCTBEHHOCTH € MOCIEAYIOIIUM 3TAlOM MOJIYYEHHUSI XUMUYECKOT0 00pa30BaHus
B paMKax M3y4YEHHUS CIEUUATbHBIX ECTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JUCUUIUIMH B By3aX U OpPraHMU3alUsAX CpelIHero npodeccuoHaIbHOro 00pa3oBaHus.
B aTo cBsA3M n3ydeHue npeaMera « XuMHs») OpPUEHTUPOBAHO IPEUMYILECTBEHHO HA
pacmiupeHrue U yriayOJeHHe TEeOPEeTUYECKOW U MPaKTUYECKOW MOATOTOBKU
oOy4aromuxcsi, BEHIOpAaBUINX ONpeAeNEHHbI Mpoduiab 00yuyeHus, B TOM YHUCIE C
NEPCHEKTUBONM  MOCHEAYIOMIETO TMMOJYYeHUSI XHMMHUYECKOro oOpa3oBaHMs B
opraHuzanusx npodeccuoHanbHoro oOpa3zoBanus. Hapsimy ¢ 3TumM, B cBeTe
tpeboBanuiit ®I'OC COO k miaHupyeMbIM pe3yjbTaTaM OCBOEHHS (eaepaabHOU
00pa3oBaTeNbHOM MPOrpaMMbI CPEAHETO 00IET0 00pa30BaHus U3yUeHUE IPEAMETa
«XHUMHS» OPUEHTUPOBAHO TAKXKE HA PEIIEHUE 3a/1ay BOCIUTAHUSA U COLUAIBLHOTO
pa3BuUTHS OOydalIMXcsi, Ha (QOPMUpPOBAHUE Yy HHUX OOIIEHHTEIUICKTYaJbHbBIX
YMEHUM, YMEHUH palMoHaIu3aluu ydeOHOro TpyJa M 0O0OOIIEHHBIX CIIOCOOOB
NEeATEIbHOCTH, UMEIOIIMX MEXIUCIUIUIMHAPHBIN, HAANPEIMETHBIN XapakTep.



CocraBngomuMu npeaMera «XUMUsS» Ha YpPOBHE YIiyOJIEHHOTO M3yYeHUS
ABIAIOTCS  yriyOnéHHble Kypcbl — «Opranuueckas xumus» U «OOmas u
Heopranuyeckas xumus». [Ipu onpegeneHun moaxoa0B K 0TOOPY U CTPYKTYpPHOU
OpraHu3allMi COJEPKaHMUSI 3THX KypCOB B IporpamMMe MO XHMHH 32 OCHOBY
npuHATH ojoxxeHuss PI'OC COO o paznuuusx 6a30BOro u yriyoJaEéHHOTO YpOBHEH
U3yYeHHUS MIpeIMeTa.

OcHoBYy coaepkaHusi KypcoB «Opranumdeckas xumus» u «OOmass u
HEOpraHWYeCKass XHMHS» COCTABIISIET COBOKYMHOCTb IPEAMETHBIX 3HAHUU U
YMEHUM, OTHOCSIIUXCSA K 0a30BOMY YPOBHIO M3YYEHHS MpeAMeTa. JTa CUCTEMa
3HaHUM TIOJlydyaeT OmNpeneN€éHHOE TEOPETUYECKOE JOMOJHEHHE, I03BOJISIOINIEE
OCO3HAaHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (haKTOIOTUYECKOTO MaTepHaIa.
Tak, Ha yrayOGnE€HHOM ypOBHE H3Y4YEeHMsI MIpeaMmeTa oOecrnedeHa BO3MOXKHOCTD
3HAYUTEILHOTO YBEIUYEHHUS 00bEMA 3HAHUN 0 XUMUYECKUX JIEMEHTaX U CBOMCTBAaX
UX COEJMHEHUN Ha OCHOBE PACIIMPEHUS U YIIIyOJIeHHs IPEJCTABICHUN O CTPOCHUU
BEIIECTBA, XUMHYECKOW CBA3M M 3aKOHOMEPHOCTSAX MPOTEKAHUS PEaKIIHid,
paccMaTpUBaEMBbIX C TOYKHU 3PEHHS] XMMHUYECKOW KUHETHKH U TEPMOJMHAMUKH.
Nzydyenne mnepuommyeckoro 3akoHa u llepuonnyeckoil cHCTEMbl XHMHUYECKUX
AJIIEMEHTOB 0a3UPyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTpOEHMH aromMa. XHUMHUYECKas CBs3b OOBACHSETCS C TOYKM 3pEHUs
HHEPreTUYECKUX U3MEHEHUH npu e€ 00pa30BaHUU U PA3PYIICHUH, a TAKXKE C TOUKU
3peHusT MEXaHW3MOB €€ oOpa3zoBaHud. V3yueHue TUIIOB peakUuid JOMOJHSAETCA
dbopMHpOBaHUEM TPEJICTAaBICHUNA 00 3JIEKTPOXMMHUUYECKHX Mpoleccax U
AIIEKTPOJIU3€E PACIUIABOB M PACTBOPOB BelleCTB. B Kypce opraHnyeckoit XUMUM npu
PACCMOTPEHUM PEAKIIMOHHOW CIIOCOOHOCTH COEIMHEHHM yaensieTcss ocoboe
BHHUMaHHUE BOIMIPOCaM 00 AJIEKTPOHHBIX IPPeKTax, 0 B3aUMHOM BIUSHUU aTOMOB B
MOJIEKYJIax ¥ MEXaHU3Max peaklui.

Oco0oe 3HaueHHnEe UMEET TO, YTO Ha COJIEp >KaHNe KypCOB XUMHH YTTyOIEHHOTO
YPOBHSI U3yU€HHUS JIJIs1 KJIACCOB ONMPENETIEHHOT0 MPoQuils (TI1aBHBIM 00pa3oM Ha MX
CTPYKTYpy M XapakTep IOTOJHEHUW K OOIIel cucTteMe MpPeIMETHBIX 3HAHWN)
OKa3bIBAIOT BIIMSHHUE CMEXHBIE NpeaMeTsl. Tak, Hampumep, B COACPKAHUU
npeaMeTa Juisk KJIAaCCOB XMMUKO-(DU3HUECKOro nMpoduiis O00blIoe 3HaYeHHE OyIyT
UMETh AJIEMEHTHl Y4eOHOro Matepuasa rno oouieit xumuu. [Ipu nzyyenuu npeamera
B JIAaHHOM CJIy4yae akUeHT OyAeT cJelaH Ha OOIIHOCTh METOJOB MO3HAHUS,
OOILTHOCTH 3aKOHOB U TEOPUI B XUMHUH U B (PU3UKE: ATOMHO-MOJIEKYJISIpHAs TEOpHUs
(MoJexysipHas Teopusi B PU3MKE), 3aKOHBI COXPAaHEHUSI MACChl U SHEPTUH, 3aKOHBI
TEPMOJUHAMUKH, JJIEKTPOIN3a, IPEJICTABIICHUS O CTPOSHUHU BELIECTB U JPYroe.

B TO e Bpems B cojaepkaHUU IMpeAMeTa Uil KIACCOB XUMHKO-
ouosioruyeckoro npoduist 60BN yAEIbHBIN BeC OyJIeT MMETh OpraHuyecKas
xumus. B 3Tom cimydae mpenocTaBiseTcs BO3MOXKHOCTh JIJIs1 00Jiee 00CTOATEIHLHOTO



pPaccMOTPEHUSI XUMUYECKOM OpTaHU3alMK KJIETKH KaK OMOJIOTrHYeCKON CUCTEMBI, B
COCTaB KOTOPOM BXOJAT, K IIPUMEPY, TAKUE CTPYKTYpHbIE KOMIIOHEHTBI, Kak
JAUMHBL, OCTIKHU, YTIIeBO/Ibl, HYKJIEHHOBBIE KUCIOTHI U Apyrue. [Ipu aToM 3HaHMS O
COCTaBE€ M CBOMCTBAX MPEICTABUTEIEN OCHOBHBIX KJIACCOB OPTAHMYECKHUX BEUIECTB
CIIy’aT OCHOBOM /JIi M3Y4YEHHUS CYIIHOCTH MPOLECCOB (POTOCUHTE3A, JbIXAHUS,
NIUILIEBAPECHMUS.

B mnmane ¢QopmupoBaHUs OCHOB Hay4YHOTO MHPOBO33PEHHUS, OCBOCHHS
0O0l1lIEeHay4YHbIX METOJIOB [MO3HAHMS U OMbITA MPAKTUYECKOTO MPUMEHEHUS HAyYHBIX
3HaHUN U3y4YeHHe mnpeaMera «XUMHs» Ha YIUIyOJIEHHOM YPOBHE OCHOBAHO Ha
MEXIPEAMETHBIX CBS3SIX € Y4YE€OHBIMM MpeaMeTaMu, BXOMAIIMMH B COCTaB
npeaMeTHbIX obOnactelt «EcTecTBeHHO-Hay4yHble MpeaMeThl», «MaTtemaruka u
uHbopMaTuka» 1 «Pycckuil sI3bIK U TUTEpATypay.

[Tpu n3yyeHuu yueOHOro npeamera « XuMus» Ha yriyoJIEHHOM YPOBHE TaKKe,
KaK Ha YPOBHE OCHOBHOTO U cpeaHero o01ero oopazoBanus (Ha 0a30BOM ypOBHE),
3aJaueil MEepBOCTENICHHONM 3HAYMMOCTH SIBJSIETCS (DOPMHpOBAHHE OCHOB HAyKU
XUMHH KaK 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKON JeSATEIbHOCTH
YEJIOBEKA U OJJHOTO U3 KOMIIOHEHTOB MUPOBOU KyJIbTYphI. Pemenne 3ton 3agaum Ha
yrayOn€HHOM YpOBHE H3YYEHHS MpeAMeTa MpeAnojaraeT peaju3aluio TaKhX
1eJIeH, KakK:

e (opMupOBaHHE TPEACTABICHUI: O MaTepUAIbHOM €AMHCTBE MU,
3aKOHOMEPHOCTAX U NIO3HABAEMOCTH SIBICHUM IIPUPOJBI, O MECTE XMMHHU B
CHUCTEME €CTECTBEHHBIX HayK W €€ Beaylled poiau B 0O0ecleyeHUuu
YCTOWYMBOIO  pPa3BUTHS  YEJIOBEYECTBA: B  pEHIEHUH  MpolJiemM
HKOJIOTHYECKOM, SHEPreTUYECKON U MUIIEBON 0€30MacCHOCTH, B Pa3BUTUU
MEJULMHBI, CO3JaHNN HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHUKOB DHEPIUH, B
o0ecreyeHny PalMoOHAIBHOTO MPHUPOAONOIB30BaHusA, B (HOPMUPOBAHHUH
MHUPOBO33pEHUsI U OOIIEH KyIbTYphl UYEJIOBEKa, a TaKkKe IKOJIOTHYECKU
000CHOBAaHHOTO OTHOUIIEHUS K CBOEMY 3/I0POBbIO U MPUPOIHOM CPENE;

e OCBOCHHME CHUCTEMbl 3HAHMHM, JIEXKAIMX B OCHOBE XHWMHUYECKON
COCTaBJISOLIEH €CTECTBEHHO-HAYYHON KapTUHBI MUpa: (yHIaMEHTaIbHbBIX
IIOHSATHM, 3aKOHOB M TEOPUH XUMHH, COBPEMEHHBIX IPEICTABICHUN O
CTPOCHMM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJEKYISIPHOM,  HAJMOJEKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTIX NPOTEKAaHHUs XUMWUYECKUX PEAKLHU, O
XMMHYECKOM PaBHOBECHUH, PACTBOPAX U JUCIEPCHBIX CUCTEMax, 00 00Iux
Hay4HBIX MPUHLIHUIAX XUMUYECKOTO POU3BOACTBA;

e (opmupoBanue y oOy4Jarommxcs OCO3HAaHHOTO NOHUMAHUS
BOCTPEOOBAHHOCTU CHUCTEMHBIX XUMHUYECKUX 3HAHUU [JIs1 OOBSICHEHUS
KJIIOYEBBIX MW U MpoOJeM COBPEMEHHOW XHWMHUH, OIS OOBSICHEHHS U



MIPOTHO3UPOBAHUSI SIBJICHUW, UMEIOIIMX €CTECTBEHHO-HAYYHYIO IMPUPOLY;
TPaMOTHOTO pelieHus MpoOJIeM, CBSI3aHHBIX C XUMHUEH, MPOTHO3UPOBAHUS,
aHaJIM3a M OIICHKH C MO3MIIMH DKOJIOTHYECKOM 0€30MacHOCTH MOCIEICTBHI
OBITOBOM U TPOU3BOJACTBEHHOU JEATEIIBHOCTH YEJIOBEKA, CBSI3aHHOU C
XUMHUYECKUM TTPOU3BOJICTBOM, UCIIOJIB30BaHUEM U TIEPEPAOOTKOM BEIIECTB;
yrayOJeHre MpeCcTaBICHUH 0 HAyYHBIX METOAaX MO3HAHUS, HEOOXOUMBIX
1. TPUOOPETEHUsS YMEHUW OpPUEHTUPOBATHCA B MHUPE BEIIECTB W
OOBSICHEHUS] XMUMHUYECKHX SBJICHUM, HMMEIIMX MECTO B MPUPOJE, B
MPAKTUYECKOMN JESITETbHOCTH U TTIOBCEHEBHOM KU3HHU.

B mnnane peanuzanuy MEpBOOYEPEIHBIX BOCIUTATENBHBIX M Pa3BUBAIOIINX
(GYHKIMI 1ET0CTHOW CHCTEMBI CpelHEro o0IIero oOpa3oBaHHs MPH U3YYECHUU
npeaMera  «XuUMUS» Ha  YIUIyONEHHOM ypoBHE 0COOyI0  aKTyaJbHOCTb
nproOpeTaroT TaKue LEeNH U 3a/1a4H, KaK:

BOCIIUTAaHUE YOEKIEHHOCTH B IIO3HABACMOCTH SIBJICHUN TPHPOJIBI,
YBOXKEHUS K TMPOIECCY TBOPYECTBA B 00JIACTU TEOPETHYECKUX U
MPUKJIATHBIX HWCCIICIOBAHUNM B XUMHH, (POPMUpOBAHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pa3BUTHE MOTHBAIMM K OOYYCHHMIO W II03HAHHMIO, CIIOCOOHOCTEH K
CaMOKOHTPOJIO W CaMOBOCIIUTAHWIO  Ha  OCHOBE  YCBOCHHS
00IICYCTIOBEUECKHX IEHHOCTEH;

pa3BUTHE MMO3HABATEIBHBIX HHTEPECOB, MHTEILIEKTYATbHBIX U TBOPUYECKUX
CIOCOOHOCTEH 0Oy4aromuxcs, (OPMUPOBAHHE y HHUX CO3HATEIHLHOTO
OTHOIIEHUS K CaMOOOpa30BaHHUIO M HEMPEPHIBHOMY OOpa30BaHUIO KaK
YCIIOBHIO YCHIEITHOW MPO(ECCHOHATBLHON U OOIIECTBEHHOM JACATEIBHOCTH,
OTBETCTBEHHOTO OTHOIIEHUS K CBOEMY 3II0POBBIO W TOTPEOHOCTH B
3I0POBOM 00pase >KU3HWU;

dbopMHpOBaHWEe YMEHUH M HaBBIKOB Pa3yMHOI'O IPHUPOONOIL30BaHHSI,
Pa3BUTHE DKOJIOTHYECCKOHN KYJIBTYPBI, IPUOOPETEHNE ONBITa OOIIECTBEHHO-
I10JIC3HOM DKOJOTHUYECKOM JICATCIbHOCTH.

OO1ee ynciao 4acoB, MPEAYCMOTPEHHBIX AJISl U3yYEHUs] XUMUU Ha YriyOJIeHHOM
YpOBHE cpeaHero odmiero oopa3zoBanus, coctaisieT 204 gacos: B 10 kmacce — 102
yaca (3 yaca B Heemo), B 11 kimacce — 102 gaca (3 yaca B HeZeto).



COJEP KXAHME OBYUYEHUA
10 KITACC

OPTAHUYECKAS XUMUA

Teopernyeckue OCHOBbI OPraHUYECKON XMMMUH.

[TpenmMeT 1 3HaUEHNE OPraHUYECKON XUMHUH, IPEACTABIEHUE O MHOT000pa3uu
OpPraHUYECKUX COCIUHEHUN.

OJNEeKTPOHHOE CTPOEHHUE aToMa YIJiepoia: OCHOBHOE U BO30YXIEHHOE
COCTOsIHMA. BasieHTHbIE BO3MOXKHOCTHM aToMa yriaepoaa. XHMHUYECKas CBA3b B
OpraHMYECKUX COEAMHEHUsAX. TUIbl THOpUIN3aLlY aTOMHBIX OpOUTael yriepoaa.
MexaHu3mbl  00pa3oBaHMsI KOBAJEHTHOM CBSI3M (OOMEHHBIH M JOHOPHO-
aKuenTopHbli). Tumbl TepeKkphIBaHUS aTOMHBIX OpOUTaled, G- U T-CBS3U.
OpuHapHasi, JBOHAs W TpoiHas cBs3b. CrocoObl pa3pbiBa CBA3EH B MOJEKYJIAX
oprannueckux BemiecTB. [loHsiTue o cBOOOAHOM panukane, Hykiaeoduie u
anexTpodue.

Teopus cTpoeHMsi oOpraHudyeckux coeauHennii A.M. byrtinepoBa u
COBPEMEHHBIE MPEACTABICHHS O CTPYKTYpE MOJEKYJ. 3HAUEHUE TEOPUU CTPOEHUS
OPTraHMYECKUX COEAMHEHUU. MOJeKyIspHble M CTPYKTYpHbIE  (OPMYJIBL.
CtpykTypHble (QOpMyJbl pPa3IMYHBIX BHUJAOB: DPa3BEPHYyTas, COKpalllEHHasi,
ckenmerHasd. M3omepus. Bunabl u3zomepuu: CTpyKTypHas, IPOCTPaHCTBEHHAS.
DneKTpoHHBIE Y3PPEKTHI B MOJIEKYJIaX OPraHUYECKUX COEAMHEHNHN (MHAYKTUBHBIN U
Me30MEPHBII 3P PEKTHI).

[IpencraBienne o kimaccupukauuum opraHudyeckux BemniecTB. [lonstue o
(¢yHKIMOHanbHOU rpynmne. ['omosnorus. I'omonoruueckue psaael. CucremMarndyeckas
HOMeHKatypa oprannuyeckux coeauHeHuil (IUPAC) u TpuBHanbHblEe Ha3BaHUSA
OTZEJIbHBIX ITPEICTABUTEIICH.

OcoOeHHOCTH U KiIacCU(PUKAIMS OpPraHUYeCKuX peakuuid. OKUCIAUTETHHO-
BOCCTAaHOBUTEJBHBIE PEAKIIMY B OPTaHUYECKON XUMUMU.

OKCIEPUMEHTAIBHBIE METOJbl H3Y4YECHHMS BEIIECTB M HX IPEBpAIICHUI:
03HaKOMJIEHHE ¢ 00pa3jaMi OpraHMYECKHX BEILIECTB U MaTepUalaMy Ha UX OCHOBE,
OMBITHI 10 NPEBPAILEHUIO OPTaHUYECKUX BELIECTB IPU HArpeBaHUU (TUIABJICHHE,
oOyraMBaHUE M TOPEHHE), KOHCTPYHPOBAHHME MOJENEH MOJEKYJl OpraHMYeCKHX
BEILECTB.

YraeBoaopoasnl.

Anxanel. 'omonornyeckuil psj ankaHoB, o0mas (GopMmyia, HOMEHKIATypa U
M30MepHs. DIEKTPOHHOE ¥ MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYI AJKAHOB, Sp°-
ruOpuan3aius aTOMHBIX opOuTaneil yriepoaa, -cBsi3b. PU3NYECKUE CBOWMCTBA
QJIKAHOB.



XUMHUYECKHE CBOMCTBA QJKAHOB: PEAKUMU 3aMELICHHS, W30MEpHU3aLNH,
JETUJIPUPOBAHUS, UKIN3AIMU, TUPOJIN3a, KPEKUHra, ropenus. [Ipencrasienue o
MEXAaHU3ME PEAKINN paJUKAIbHOIO 3aMEIICHHUS.

Haxoxnenue B mpupoze. CriocoObl MOTyYEHUs: U TPUMEHEHUE AJIKAHOB.

[Muknoankanel. O0mas ¢popmyna, HOMEHKIaTypa U uzoMepus. OcoOeHHOCTH
CTPOCHUS U XUMUYECKUX CBOMCTB MATbIX (ITMKJIOMPOIIaH, ITUKJIO0yTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, MUKJIOTEKCaH) IUKI0aKaHOB. CIIOCOOBI MOTY4YeHUS U TPUMEHEHNE
LUKJIOAJIKAHOB.

Ankenbl. ['oMosioruueckuil psii aakeHoB, odmias (Gpopmylia, HOMEHKIATYpa.
DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII AJIKEHOB, SP>-TUOpUIU3aIIHs
aTOMHBIX OpOuTajneil yriepona, 6- U m-cBa3u. CTpyKTypHas U reoMeTpuueckas
(uuc-tpaHc-) uzomepusi. GU3nyeckre CBOWCTBA AJIKEHOB. XMMUYECKHE CBOMCTBA!
peakuuyu MPUCOCOUHEHMS, 3aMEIICHUS B O-IIOJOKEHHE NpPU JIBOWHON CBA3M,
nonumepusanuu 1 okucieHus. IlpaBuno MapkoBHukoBa. KauecTBeHHbIE peakuuu
Ha JBOWHYIO CBs3b. CIIOCOOBI MOTYyUYEHUS U TPUMEHEHUE ATKEHOB.

Anxanuensl. Knaccudukarus ankaaueHoB (CONMpspKEHHBIC, U30JUPOBAHHBIE,
Kymyaupoganusie). OcOOEHHOCTH 3JEKTPOHHOTO CTPOCHHSI 1 XUMUYECKUX CBOWCTB
CONPSIKEHHBIX TUEHOB, 1,2- u 1,4-npucoennnenue. [lonnmepuzanms conpsykEHHBIX
nueHoB. CriocoObl MOMyYEHUs U IPUMEHEHUE aTKaUEHOB.

Anxunbl. ["'oMoornueckuii psi adIKUHOB, 001Ias GpopmMyiia, HOMEHKIATypa U
U30Mepusl. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOECHHE MOJIEKYJ AJIKMHOB, Sp-
ruOpuau3annsi aTOMHbIX opOuTaneit yriepona. @u3nyeckue CBOMCTBA aIKWHOB.
XHUMUYECKUE CBOMCTBA: PEAKLIUU IIPUCOCAUHEHUS, TUMEPU3ALNN U TPUMEPHU3ALINH,
okuciieHHs. KUCIOTHBIE CBOMCTBA AJIKWHOB, UMEIOIINX KOHIEBYIO TPOWHYIO CBSI3b.
KadectBennsie peakiiuu Ha TPOWHYIO CBs3b. CIIOCOOBI TOJYYCHHS W IPUMEHCHHE
QJIKWHOB.

ApomaTudeckue yrieBoaopoasl (apeHsl). ['omojoruueckuii psii apeHoB,
obmas ¢hopmysa, HOMEHKJIATYpa U U30MEpHs. DINEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJbl OcH30/1a. (DU3NYECKHEe CBOWCTBA apEHOB. XUMHUYECKUE
CBOiicTBa O€H30J1a U €ro TOMOJIOTOB: PEaKIIMU 3aMeIleHUsI B OEH30IbHOM KOJIbIIE U
YIJIEBOAOPOJIHOM PAJMKAIIC, PEAKUUHU IPUCOCIAMHEHHUS, OKUCICHHE TOMOJIOIOB
oenzona. IlpeacraBienne 00 OpPUEHTUPYIOIIEM JEUCTBUM 3aMeCTUTENEH B
OCH30JIbHOM KOJIbIIE Ha MpUMEpPE aJKUIbHBIX PAJUKAIOB, KapOOKCHIbHOM,
TUAPOKCUILHON, aMWHO- W HHUTPOTPYMIBI, aTOMOB TajloreHoB. (OcoOeHHOCTH
XUMUYECKUX CBOMCTB ctupoda. [lomumepusanus ctuposna. CrocoObl OTyYeHHS U
IIPUMEHEHUE apOMaTUYECKHUX YTIIEBOJIOPOJIOB.

[Ipuponanslii Ta3. [lonytHeie HedTaHBIC Ta3bl. HepTh u €€ nmpoucxoxaceHue.
KameHHbIH yroJib U MPOAYKTHI ero nepepadotku. CrocoOwl nepepadoTKu HeTH:



NEPEeroHKa, KPEKUHT (TEPMHYECKH, KaTaTUTHYECKHi), PUPOPMUHT, MHUPOIIU3.
[IpoayxTsl nepepaboTku HEPTH, UX MPUMEHEHUE B MPOMBILIUIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXIY PA3TMYHBIMU KJIACCAMU YTIEBOAOPO/IOB.

DJIEKTPOHHOE CTPOECHHUE TaJOTCHIPOU3BOAHBIX YIJIEBOAOPOAOB. Peakunu
3aMELICHUs] TajoreHa Ha THUAPOKCOTPYIIY, HUTPOTPYNIly, UHAHOTPYMIY,
amuHorpynmy. /[leficTBue Ha TaJIOT€HIPOU3BOJHBIE BOJHOTO W CIIMPTOBOTO
pactBopa wWIENOYHd. B3auMoaelncTBHE NUTAIIOTCHAIKAHOB C MAarHue€M M IIUHKOM.
[lonsarue 0 METaJII0O0PraHUYECKUX COEAUHEHHUSIX. Hcnonb3oBaHue
raJIOTEHIPOU3BOJIHBIX  YTJIEBOJOPOJOB B OBITY, TEXHHKE M TpPU CHUHTE3E
OPraHUYECKUX BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsS BEIIECTB M HX MPEBpAIICHUIL:
u3ydeHue (PU3MUECKUX CBOMCTB yIi€BOJAOPOIOB (PAaCTBOPUMOCTH), KaU€CTBEHHBIX
peakiuii yrieBoJOpOJIOB pa3IMYHBIX KiIaccoB (oOecuBeuyMBaHHE OPOMHON WM
MOJHON BOJBI, pacTBOpa MEpMaHraHaTa Kalivis, B3aWMOJICHCTBUE AallETUJICHA C
aMMHauHbIM pacTBopoM okcuga cepedpa(l)), kadecTBeHHOe OOHapyKEeHUE
yriepoa U BOAOPO/1a B OPraHMYECKUX BELIECTBAX, OJIyUEHHUE ITUIICHA U U3yUYECHHE
€ro CBOWCTB, 03HaKOMJIeHHE ¢ KoJutekiusmu «HedpTte» 1 «YTomby, ¢ obpaznamu
IJJACTMACC, KaydyKOB M PE3UHBI, MOJEIMPOBAHHE MOJIEKYJl YTJIEBOJOPOJIOB U
rajOreHNPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucnopoacoaepxaniue opranuyeckue coeAUHEHMS.

[IpenenbHble OAHOATOMHBIE cnUPTh.. CTpoeHHE MOJIEKYJ (Ha MpuMepe
METaHoJIa W J3TaHoja). ['oMonormyeckuit psia, oOmas dopmyna, H30Mepus,
HOMEHKJaTypa u kinaccupukauus. Dusmyeckue CcBOWCTBa  MpelETbHBIX
OJIHOATOMHBIX CIHUPTOB. BoJOpoaHbIE CBS3M MEXKIAY MOJIEKYJIAMH CIIUPTOB.
XVWMHYECKHE CBOMCTBA: pEaKUUU 3aMEIICHHs, JAETUAPATALHUH, OKHUCICHHS,
B3aUMOJICCTBHE C  OpPraHMYECKMMH M  HEOPraHWYECKHMMH  KHCJIOTaMHU.
KauecTBeHHas peakuusi Ha OJHOATOMHBIE CIIUPTHI. /[elicTBUE 3TaHOJIa U METAHOJIA
Ha opranu3M uenoBeka. CrnocoObl MOJy4YeHUs W NPUMEHEHHE OJHOATOMHBIX
CIIUPTOB.

[Tpocteie a¢dupsl, HOMEeHKIaTYpa U n3oMmepus. OCOOCHHOCTH (UUIECKUX U
XUMHYECKUX CBOWCTB.

MHOroatoMHbl€ CHUPTHI — ATUJIEHIVIMKONb W riauuepuH. duznueckue u
XUMHUUYECKHE CBOKCTBA: PEAKIIMH 3aMEILCHHS, B3AUMOJAECHCTBUE C OPTAHUYECKUMU U
HEOPraHWYECKUMH KUCJIOTaMHU, KaYE€CTBEHHAs pEaKI1sl HA MHOTOATOMHBIE CITUPTBHI.
[IpencraBneHune o MeXaHU3Me peaKIil HyKIeo(UIHLHOro 3aMenieHus. JelicTBre Ha
opranusm yenoBeka. CriocoObl MOTy4YeHUs: U TPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHUE MOJEKYJbl, B3aMMHOE BIUSHUE THAPOKCOTPYNIBl H
oenzonbHOrO sAnapa. duszmueckue cBoicTBa ¢GeHona. OCOOEHHOCTH XUMHUYECKUX



cBoiicTB (enona. KauecTtBenHsie peakuuu Ha (eHosn. TOKCHYHOCTH (heHomna.
Crioco0bI osryueHus: U npuMeHenue gpenomna. GenondopmanpaeruaHas CMOIA.

KapOoHunbHbIe COETUHEHHS — albIETHIbl U KETOHBI. DIIEKTPOHHOE CTPOCHHE
KapOOHMIIBHOM Tpynimbl. ['OMOJIOrHYECKHE PsIIbl ANbJIETHIOB U KETOHOB, 00IIas
dopMmyna, uzomMepuss U HOMEHKiIaTypa. PU3MYeCKue CBOMCTBA albJETHJIOB U
KETOHOB. XMMHYECKUE CBOMCTBA AJIbJETHI0B U KETOHOB: PEAKIUN IPUCOETUHEHUS.
OxHcIieHHE alNbJEeru/ioB, KadyeCTBEHHbIE peakiuuu Ha anpAerujpl. CrocoObl
IIOJIy4CHUS U IPUMEHEHUE AJIBJIETUI0B U KETOHOB.

OHOOCHOBHBIE IIPEJIENbHBIE KAPOOHOBBIE KUCIOThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJI KapOOHOBBIX KHCIOT. M30Mepust 1 HOMeHKIaTypa. PU3ndecKkue CBONCTBa
OJIHOOCHOBHBIX MPEIEIbHBIX KapOOHOBBIX KHCIOT. BOAOpPOIHBIE CBSI3HM MEXKAY
MOJIEKYJIaMHi KapOOHOBBIX KHCIOT. XUMUYECKHUE CBOMCTBA: KHCIOTHBIE CBOMCTBA,
peakuuss dTepUPUKALUM, PEAKIUM C YYaCTHEM YIJIEBOAOPOJHOIO paauKaa.
OcobeHHOCTH CBOMCTB MypaBbMHON KUCHOTHL. IloHsTHE O MPOU3BOIHBIX
KapOOHOBBIX KHUCIIOT — CJOXHBIX 3(pupax. MHOroo6pasue KapOOHOBBIX KHCIOT.
Oco0eHHOCTH CBOMICTB HENPEACIbHBIX M apOMaTHYECKHX KapOOHOBBIX KHCIOT,
TUKapOOHOBBIX KHCIIOT, THIPOKCHKApOOHOBBIX KHUCHOT. IlpencraButenu BhICIINX
KapOOHOBBIX KHCIJIOT: CTEapUHOBAs, MaJIbMUTHHOBAsA, OJEUHOBAs, JIUHOIEBAS,
JUHOAeH068as KUCIOThl. CIIOCOOBI OJTyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxusie >¢upsl. ['omonoruueckuii psia, oOmast Qgopmysia, HU30MepHUs U
HOMEHKJIaTypa. PHU3NUECKHE W XUMHUYECKUE CBOMCTBA: THAPOJIW3 B KHCJIOU H
LIEIIOYHOM Cpeie.

XKupsl. CTpoeHue, GU3NYECKUE U XUMUYECKUE CBOMCTBA KUPOB: THIPOJIU3 B
KHCJION M 1EeN0YHOM cpee. OCOOEHHOCTH CBOMCTB )KMPOB, COJEPIKALIUX OCTATKU
HEIpPENEIbHbIX JKUPHBIX KHCIOT. JKHpbI B IPUPOJE.

MBI14 KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE JICHCTBHE.

OOwas xapakTepucTHka yriaeBooB. Kinaccudukanus yrieBoaoB (MOHO-, AU-
U rnonucaxapuiel). MoHocaxapuIpl: TIJIIOKO3a, (pPyKTO3a, Tajakro3a, puodo3a,
ne3okcupubo3a. dusznueckre CBOMCTBA W HAXOXJEHUE B Mpupoae. POTOCHHTES.
XHWMUYECKHUE CBOMCTBA IIIOKO3bI: PEAKIIUHU C yYACTUEM CIIMPTOBBIX U AIbIACTUIHOU
Tpynn, CHUPTOBOE M MOJIOUHOKHCIOE OpoxeHue. llpuMeHeHue rItOKO3bl, €€
3HAYCHHE B JKU3HEACATEIBHOCTH OopraHusMa. Jlucaxapuasl: caxaposa, MajlbTo3a U
JaKkTo3a. BoccTaHaBIMBaKOIKME U HEBOCCTAHABIMBAOIINE AUcCaxapuasl. I naponus
nucaxapuoB. Haxoxnenue B mpupojae u npuMmeHenue. [lonucaxapuapl: kpaxman,
[JIMKOT€H M 1eiunoio3a. CTpoeHue MakpOMOJEKYyJl Kpaxmajla, TIJIMKOTeHa U
LEeUIIoNIo3bl.  DU3NYeCcKre CBOWCTBA KpaxMalla M LEJUIIOJIO3bl. XUMUYECKHE
CBOMCTBa Kpaxmaia: THIpOJIM3, KaueCTBEHHas peakuus ¢ HOA0M. XUMHUYECKHE
CBOICTBA LIEJUIHOJIO3bI: THAPOJU3, MoJydeHHue 3(¢upoB neuitonosbl. [lonarue o6
MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, allE€TaTHBIN IIENK).



OKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEHIECTB U MX MPEBpaAICHUN:
PacTBOPUMOCTD PA3IUYHBIX CIIUPTOB B BOJIE, B3aUMO/JICUCTBUE ATAHOJIA C HATPUEM,
OKHCJICHHE THJIOBOTO COUPTAa B albJACTH] HAa PacKajl€HHON MEIHON IPOBOJIOKE,
OKHCJICHHE ATUJIOBOTO CHUPTa IUXPOMATOM Kaius (BO3MOXHO HCIIOJIb30BAHUE
BHUJICOMATEPUAIIOB), KAaYeCTBEHHBIC PEaKIMM Ha albJAeTH]bl (C THUIPOKCHIOM
muammuacepeopa(l) u ruapoxcumom meau(1l)), peakius raumepuna ¢ THIAPOKCUIOM
meau(Il), xuMuuecknue CBOICTBA pacTBOpa YKCYCHOM KHCJIOTBI, B3aUMOJEHCTBHE
pacTBopa riroko3bl ¢ ruapokcuom Meau(Il), B3aumoaeiicTBue Kkpaxmasua ¢ HOJ0M,
pellleHHe DJKCIEPUMEHTAIbHBIX 3a7ad 1o TemMaM «Chnuptel W (QEHONBDY,
«Kap6oHoBbIe KUCTOTHI. CI0KHBIE YPUPHD».

A30TCoaep:kale OPraHnvecKne CoeTUHEeHU .

AMMHBI — OpraHUYECKUe MPOM3BOJHBIE amMmMuaka. Kiaccudukanus aMuHOB:
anupaTuyecKkue W apoMaTHYECKHUE, IePBUYHBIC, BTOPUYHBIE UM TPETUYHBIC.
CtpoeHue moJiekys, oOmias ¢Gopmysia, U30Mepus, HOMEHKIATypa U (pu3ndecKue
CBOICTBa. XUMHUYECKOE CBOMCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA,
ATKWIMPOBAHKUE, B3aMMOJCHUCTBAE INEPBUYHBIX AMHUHOB C a30TUCTOM KHUCJIOTOM.
Conu ankuaaMMOHHSL.

AHUJIVH — IPEJICTaBUTE]Ib aMUHOB apoMaTH4uecKoro psjaa. CTpoeHne aHWINHA.
B3aumHoe BiMsSHHUE Tpynnm aToMOB B MoJIeKyse aHuinHa. (OcoOeHHOCTH
XUMHUYECKUX CBOMCTB aHWwiIMHA. KauecTBeHHbIE peakunu Ha aHWIMH. CrHocoObl
MOJIyYeHUSI ¥ TpuMeHeHue amudaTtudeckux amuHoB. [loimydeHue aHuWIWMHA U3
HUTPOOEH301a.

AmuHokucnotel. HomeHnknarypa u uzomepusi. OTAenbHbIC TIPEACTABUTEIN O-
AMUHOKHCJIOT: TJWUIMH, ajaHuH. @Ou3nueckue CBOWCTBA aMHUHOKMCIIOT.
XWMHYECKNE CBOWMCTBA AaMHHOKHCIOT KaK aM(OTEpHBIX  OPTaHHYECKHUX
COCIMHECHHM, pEeaKIusl TMOJMKOHACHCAINK, OOpa30BaHWE TMENTHIHONW CBS3U.
buonoruueckoe 3HaueHME aMUHOKUCIOT. CUHTE3 ¥ TUAPOJIU3 TIETITUIOB.

benku kak mnpupojHbie NoauMepbl. IlepBuyHas, BTOpUYHAsE M TpEeTUYHAs
CTpyKTypa OenkoB. XWMHUYECKHE CBOWCTBA OCIKOB: THIPOJU3, ICHATYpaIlus,
KaueCTBCHHBIC PEAKIIUU HA OCIIKH.

OKCIIEpUMEHTAIbHBIE METOJbl H3yYEHHUS BEHIECTB W MX MPEBpaALICHUN:
pacTBopeHue O€NKOB B BOJIie, JeHaTypalus OCJKOB NpH HarpeBaHWU, IBETHBIC
peakiuud Ha OeJKM, peIICHHE OKCIEPUMEHTAJbHBIX 3aJa4 10 TeMaMm
«A30TCcoAepKallle OpraHuYeCKre COeTUHeHUs» U «Pacrio3HaBaHre OpraHMYeCKUX
COCJIMHEHUI.

BbicokoMoJIeKyIsIpHBbIE COeTUHEHMSI.

OCHOBHBIC MOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHU: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPU3ALNU, CPEIHSST MOJICKYJISIpHAs



macca. OCHOBHBIE METOIBI CHHTE3a BBICOKOMOJCKYJSAPHBIX COCAMHEHUN —
MOJIMMEPHU3AITUS U TIOTUKOHICHCAITH.

[Tomumepubie wmatepuansl. [lmacTmacchl  (MONMMATUIICH, TOTUTIPOITHJIEH,
NOJIUBUHWIXJIOPU, TMOJUCTUPOI, MOIUMETHIMETAKPWIAT, MOJUKapOOHATHI,
nojvdTUICHTEped TanaT). Y TUIu3amus 1 nepepadoTka rmiacTyka.

DnacToMepsr: HATypaIbHBIN Kay4yK, CUHTETUYECKUE Kay4qyKu
(OyTaareHOBBIN, XJIOPOIIPEHOBBIN, U30TIPEHOBBIN ) U CUIIMKOHBL. Pe3nHa.

BonoxkHna: HaTypanbHbIe (XJIOMOK, IIEPCTh, IMIENK), HCKYCCTBEHHbIE (BUCKO3a,
alleTaTHOE BOJIOKHO), CHHTEeTUYECKHUE (KalpoH U JIaBCaH).

[Tonumepsl CHEUATBHOTO Ha3HAYCHMUS (Teduion, KeBJIap,
AJIEKTPOIIPOBOIAIINE TTOJIUMEPHI, OMOpa3iaraeMpie IOJIUMEPHI).

DKCHepUMEHTAIbHBIE METOIbl M3YYCHHS BEIIECTB W WX MPEBpAICHUI:
O3HaKOMJIEHHE ¢ 00pa3liaMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJOKOH, IJIACTMACC,
Kay4yKoOB, pEIIeHHE OHKCIEPUMEHTANbHbIX 3a7ad 1o TeMme «Pacno3naBaHue
MJIaCTMACC M BOJIOKOHY.

Pacuérnbie 3anaumn.

Haxoxxnenue wmosnekyasipHOM (OPMYJIbI OPTraHUYECKOTO COCTUHEHUS TI0
MaCCOBBIM JIOJISIM DJIEMEHTOB, BXO/ISIIUX B €T0 COCTaB, HAXO0XKJIEHUE MOJIEKYJISIPHON
(bopMyIIBl OPraHUYECKOr0 COEAMHEHHUS IO Macce (00BEMY) MPOAYKTOB CrOpaHusl, O
KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKLUUU W/WIH HCXOJHBIX
BEIECTB, YCTAHOBJICHUE CTPYKTYpHOU (OPMYJBl OPraHMYECKOTO BEIIeCTBa Ha
OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJIYYEHUS, ONpPEIeTICHUE J10JIU
BBIX0/Ia IPOJYKTA PEAKIIUU OT TEOPETHUECKH BO3MOYKHOTO.

MexnpeaMeTHbIE CBA3H.

Peanuzarmus MeXIIpeAMETHBIX CBSI3€H NTPU M3YUCHUN OPTaHMYECKOW XUMHH B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIONb30BaHUE KaK OOLIMX €CTECTBEHHO-
HAyYHbIX TIOHSATHH, TaKk M TOHSATUM, MPUHATHIX B OTACJIbHBIX MpeAMeTax
€CTECTBEHHO-HAYYHOTO IMKJIA.

OOmue ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
TEOpWsi, 3aKOH, aHallM3, CHHTE3, Kiaccuukanus, HaONIOJACHUE, H3MEPCHHE,
AKCIIEPUMEHT, MOJIeITh, MOJICTTUPOBAHHE.

®duzuka: Marepusi, aroM, OJJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TeJI0, OOBEM, arperaTHoe COCTOSIHUE
BEIECTBA, (DU3WYECKHE BEIUYWHBI, CIUHUIIBI W3MEPEHHs, CKOPOCTh, DHEPTHS,
macca.

buonorusi: kierka, opraHu3M, JKocucTema, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTb, aBTOTPO(HBIM M TeTepOTPOPHBIM THUI NMHUTAHUS, OPOKEHUE,
dboTocuHTE3, HAbIXaHWE, OENKHU, YIJEBOJbI, >KUPbI, HYKIECHHOBBIE KHUCIOTHI,
(bepMEeHTHI.



['eorpadusi: mose3HbIe HCKOTIAEMbIE, TOTIHBO.
TexHONmorus:: NHILEBbIE NPOAYKThI, OCHOBBI PAalMOHAJIBHOIO ITUTAHHS,
MOIOIIME CPEICTBA, MATEPUAIIBI U3 UCKYCCTBEHHBIX U CUHTETUUYECKUX BOJIOKOH.

11 KIIACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMHH.

AtoMm. CoctaB aTtOMHBIX siAep. XUMHUYECKHN 3neMeHT. M3otonbl. CTpoeHue
AJIEKTPOHHBIX O0O0JIOYEK aTOMOB, KBAaHTOBBIC UHWCJA. JHEPTETUUECKHE YPOBHU U
noaypoBHHU. AToOMHBIE opOuTanu. Kinaccupukarms XuMIIeCKUuX 3JIEMEHTOB (S-, P-,
d-, f-smementsl). PacmpeneneHue dIEKTPOHOB IO AaTOMHBIM  OpPOHTAJISIM.
DNEeKTpOHHBbIE KOHPUTYpAIIUU aTOMOB AJIEMEHTOB MEPBOrO—YETBEPTOrO MEPUOIOB
B OCHOBHOM M BO30YXIEHHOM COCTOSIHUH, JIEKTPOHHBbIE KOH(PUTYpaIlMi HOHOB.
DNEeKTPOOTPUIATETBHOCTD.

[Ieprnonnueckuit 3akoH u Ileproanueckas cucremMa XUMUYECKUX JIEMEHTOB
J.N. Menneneera. CBA3b NEepUOIAYECKOr0 3akoHa U [leproandeckoil CUCTEMBI
XUMHYECKUX JJEMEHTOB C COBPEMEHHOM TEOpPHEN CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB XMMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU
MPOCTBIX U CJIIOKHBIX BEILIECTB 110 FPYIINaM U MepUoiaM. 3HaY€HHE TEPUOANIECKOTO
3akoHa J[.1. Menneneena.

Xumuyeckass CBsSI3b. BuIbl XUMHUYECKOW CBA3U: KOBAJEHTHAs, HOHHAf,
MeTajuinyeckas. MexaHu3smbl 00pa3oBaHUs KOBAJICHTHOM CBSA3U: OOMEHHBIA U
JIOHOPHO-aKIENTOPHBIN. JHEPrus U JMHa CBs3U. [1onsipHOCTH, HATPABIEHHOCTD U
HACBIIIaEMOCTh KOBAJICHTHOW CBA3U. KparHbeie cBsa3u. BonoponHas —CBA3b.
MexMOoJeKyJIIpHbIE B3aUMOIECHCTBUS.

BaneHTHOCTP M BaJICHTHbIE BO3MOXHOCTHM aTOMOB. CBSA3b DJIEKTPOHHOM
CTPYKTYPBI MOJIEKYJI C X T€OMETPUUYECKUM CTPOCHUEM (Ha MpUMEpEe COeTUHEHUN
AJIEMEHTOB BTOPOTO MEPUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX coequHeHusIX. COCTaB KOMILIEKCHOTO UOHA!
KOMILJIEKCOOOpa3oBareb, JHUraH[bl. 3HAYEHUE KOMIUJIEKCHBIX COEIUHEHUH.
[loHATHE O KOOPAMHALMOHHOW XUMHUH.

BemectBa  MOJEKYISIPHOTO HM  HEMOJEKYISIPHOTO  CTpoeHusl.  THIbl
KPUCTAJUIMYECKUX PEMIETOK (CTPYKTYpP) M CBOMCTBA BELIECTB.

[Tonsitue o nucnepcHeix cucreMax. MictuaHable pactBopsl. [lpencraBinenne o
KOJUIOMJHBIX pacTBopaX. CnocoObl BBIPAKEHUS KOHUEHTPALMH PACTBOPOB:
MaccoBasi J0JIs BEUIECTBA B PaCTBOPE, MOJISIpHAs KOHILIEHTpalus. HacelllieHHbIE U
HEHACBILIIEHHbIE PACTBOPHI, PACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukarus n HOMEHKIaTypa HEOPraHWYECKUX BEIIEeCTB. TpHUBHAILHBIE
HAa3BaHMS OTIEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.



Knaccudukanus XuMUYeCKUX peakluidi B HEOPraHMYECKOH U OpraHudecKou
XUMHH. 3aKOH COXPAHEHUsI MacChl BEIECTB; 3aKOH COXPAHEHHUS U MPEBpaICHUS
DHEPTUU TIPU XUMHYECKUX peakiusiX. TermnoBbie 3((PEKTh XUMUUECKUX PEaKITUH.
TepMOXUMUYECKUE YPaBHEHUS.

CKOpOCTh XMMHYECKOM peakiinu, €€ 3aBUCUMOCTb OT Pa3Iu4HbIX (DaKTOPOB.
['omorennsie u rereporennsle peakuuu. Katanus n katanusatopsl.

OOpatumbie 1 HEOOpaTUMBIE pEeaKIuu. XUMHUIECKoe paBHOBecue. KoHcTanTa
XUMHUYECKOTO paBHOBeCUA. (DAKTOPBI, BIHMSIOMIME HA TOJIOKEHHE XHUMHUYECKOTO
paBHOBECHUA: TeMIEpaTypa, JAaBJICHUE U KOHIIEHTPAlMU BELIECTB, YYACTBYIOIINX B
peakuuu. [punuun Jle [larense.

Dnextponutnyeckas gucconuanus. CuibHBIE €W claOble 3JIEKTPOJIUTHI.
Crenenp nuccouuanuu. Cpena BOJHBIX PAcTBOPOB: KHUCJIOTHAsl, HEUTpaibHas,
nienounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coneid. Peakiuu
MOHHOTO OOMEHa.

OKUCIUTENbHO-BOCCTAHOBUTENIbHBIE ~ peakiuu.  CTeneHb  OKUCIICHUS.
OkucnauTenb W BOCCTAHOBUTENb. [Ipoliecchl OKHCIECHHS W BOCCTAHOBJICHUSI.
Baxneiiimme OKHCIATETW W BOCCTAHOBHUTENIW. METOH 3JIEKTPOHHOTO OaiaHca.
DIIEKTPOJIN3 PACTBOPOB U PACIIABOB BEILIECTB.

OKCIEpUMEHTAIbHBIE METOJBl HM3Y4YEHUS BELIECTB W MX MPEBPALLCHHI:
pa3oKEHUE TNEPOKCUAA BOJAOPOJAAa B MPUCYTCTBUM KaTaIM3aTropa, MOAEIU
KPUCTAJUTMUECKUX PEMIETOK, TPOBEICHUE PEaKINii MIOHHOTO 0OMEHa, OTIPEICIICHHE
Cpedbpl pacTBOPOB C TMOMOIIBID HWHAMKATOPOB, W3YUYEHUE BIMSHUS PATUUHBIX
(GakTOpoB Ha CKOPOCTh XHWMHUYECKOM pEAKIUU M TOJO0KEHHUE XHUMHYECKOTrO
paBHOBECHS.

Heoprannuyeckasi xummusl.

[Tonoxenne HeMeTauoB B [leproandyecKkoi cucteMe XuMHYECKUX 3JIEMEHTOB
J.W. MenneneeBa u 0COOCHHOCTH CTpoeHHUs uXx aTomMoB. Dusnueckue cCBOMCTBA
HEMETAJUIOB. AJUIOTPOIHS HEMETAIUIOB (Ha MpUMepe KUCIO0poia, cepbl, hocdopa u
yriepoaa).

Bomopon. Ilomydenue, ¢uzndeckue U XMMHUYECKHE CBOWCTBA: PEAKIUU C
METAJUIAMU U HEMETAJUIaMU, BOCCTAHOBUTEbHbIE CBOMCTBA. [ npubl. TommuBHbIE
DJIIEMEHTHI.

["amorensl. HaxoxaeHuwe B mpupoje, cnocoObl MojydeHus, pusmyeckue u
XAMHUYECKUE CBOMCTBA. [ anoreHoBoAopobl. BaxHenmme Kucaopoacoaepxaime
COCMHEHMSI TajoreHoB. JIabopaTopHbIE ¥ MPOMBIIUICHHBIC CIIOCOOBI MOTYYEHUS
rajioreHoB. [I[puMeHeHre raloreHoB U UX COEIUHEHH.

Kucnopon, o3oH. JlabopaTopHble M MPOMBIIIJIEHHBIE CIIOCOOBI MOJIYYEHUS
Kkucinopoaa. OU3NUEeCKe U XMMHUYECKUE CBOMCTBA M NMPUMEHEHHUE KUCIOpOAa U
030Ha. OKCUBI U TEPOKCUBI.



Cepa. Haxoxpaenume B Tpupoje, CIOCOOBI TMONYYCHHS, (PU3HUECKHE W
xumudeckue cBoiictBa. CepoBomopon, cynbbuasl. Oxcun cepsi(IV), okcun
cepoi(VI). CepHucTast u cepHasi KUCIOTHI U UX coJid. OCOOEHHOCTH CBOMCTB CEpPHOM
KUCIIOTHI. [IpuMeHenue cepol U €€ COeTUHEHUM.

A3zor. Haxoxnenue B mpupojie, CHocoObl MOJdy4YeHUs, (puanyeckue u
XUMHUYECKHE CBOMCTBA. AMMHAK, HUTPUIbI. OKCUIBI a30Ta. A30TUCTas U a30THAs
KUCTOTHI ¥ uX cosid. OCOOEHHOCTH CBOMCTB a30THOM KUCHOThI. [I[pumeHeHune azora
U €ro COeIMHEHHI. A30THbBIE y100pEHHUS.

®ochop. Haxoxnenwe B mpuponie, CHOCOObl MOIMy4YeHUs, (U3HYECKUE U
xumuueckue cpoiictBa. Dochunpr u dochun. Oxcuapl dochopa, dhochopHas
kuciota u e€ comu. [lpumenenue dochopa u ero coenunenuit. dochopHbie
yIoOpeHus.

VYrinepoa, HaxoXIeHUE B NOpUpojAe. AJUIOTPONHbIE  MOJAU(PUKALKUU.
duznyeckre W XUMHYECKHE CBOMCTBA MPOCTHIX BEIIECTB, OOpPa30BAaHHBIX
yraepogoMm. Okcua yrnepona(ll), oxcupn yraepona(IV), yroseHas kucimora u €€
colii. AKTHUBUPOBAaHHBIN yroib, ajgcopoums. DysiepeHsl, rpadeH, YriiepoaHbie
HaHOTPYOKHU. [IprMeHeHne mpocThIX BeliecTB, 00pa30BaHHBIX YIJIEPOJOM, M €ro
COEIMHEHUMN.

Kpemunii. Haxoxnenue B mpupoje, crnocoObl MoiydeHus, Gu3n4ecKkue u
xumuyeckue cporictBa. Okcun kpemHus(IV), KpeMHHEBas KHCIIOTA, CUJIMKATHI.
[Ipumenenne kpeMHus 1 ero coeAnHeHu. CTEKII0, €ro NoJy4YeHHUe, BUJIbI CTEKIA.

[Tonoxenue MeramioB B [lepuonnueckoil cucreMe XUMHUYECKUX 3JIEMEHTOB.
OCcoOEHHOCTH CTPOEHMS DIIEKTPOHHBIX O000JI0YEK aToMOB MeTauioB. OOmume
¢dbu3nyeckue cBolicTBa MeTauioB. [IpuMmeHeHHe MeTayuioB B OBITY M TEXHHKE.
CruiaBel METANIOB.

DNEeKTPOXUMHUYECKUNA Pl HampsbkeHuit  metamioB.  OOmue  crnocoObl

HOJTy4YeHHS METaJJIOB: TUPOMETAILTYPTHUs, NUPOMETAILTYPTrus,
anexkTpometamuyprus. Ilonstue o koppo3un MeTtayioB. CHocoObl 3alIUTHI OT
KOPPO3HH.

OOmas xapakrepuctuka MeramioB [A-rpynnsl [lepuonnueckoil cucTeMsl
XUMHYECKHX 3JIeMeHTOB. Hatpuil u kanuii: noixydenue, Gu3nuecKkue 1 XUMHUUECKHe
CBOMCTBA, IPUMEHEHHUE IIPOCTHIX BEIIECTB U UX COCIUHEHUN.

Oobmas xapakrepuctuka metamuioB I[A-rpynnel [lepuoauueckoil cuctemsl
XUMUYECKAX DJEMEHTOB. Marawii W KaJpluii: MONy4YeHue, (U3HYECKUue u
XUMHYECKME CBOWCTBA, NPHUMEHEHHE IPOCTHIX BEIIECTB M HUX COCAUHECHUM.
JXécTkocTb BOJBI U CLIOCOOBI €€ yCTPAHEHUS.

AroMUHUN: 1TOJIy4eHHE, PU3NUECKHE U XUMUYECKHE CBOMCTBA, IPUMEHEHUE
IPOCTOrO BEIIECTBA U €ro COoelNMHEHUH. AMQOTEpHBIE CBONCTBA OKCHAA U
TUAPOKCUIA ATIOMUHUSA, TUAPOKCOKOMILIIEKCHI ATTFOMUHUS.



OOmasi  xapakTepucTUka MeTauioB moOouHbix mnoarpymnn  (b-rpymm)
[Ieppoanyeckoi CUCTEMBI XUMHUYECKHUX 3JIEMEHTOB.

du3nyecKue U XUMMUYECKHE CBOMCTBA XpOMa U €ro coequHeHuil. OKCuasl u
rugpokcuasl xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarThl, HX
OKHCIIUTEIIbHBIE CBOMCTBA. [lonyueHne u npuMEHEHHE Xpoma.

Ou3nyueckne W XUMHUYECKHE CBOMCTBA MapraHla H €ro COCIMHEHHM.
Baxwuelimue coenunenuss wmapranna(ll), wmapranuna(IV), wmapranma(VI) wu
mapranua( VII). Ilepmanranart kanus, €ro OKUCIUTEIIbHBIE CBOMCTBA.

@u3nuecKue U XUMHUYECKHE CBOWCTBA JKeJie3a U €ro coequHeHuil. OKCupl,
ruapokcubl u conu xeneza(ll) u sxenesa(lll). [Tonyuenne u npuMeHeHUE Kee3a U
€ro CIUJIABOB.

du3nyecKkne 1 XMMHYECKUE CBOMCTBA MeIH U €€ coenuHeHui. [lomydyenue u
IIPUMEHEHUE MEIU U €€ COCITMHECHUN.

[Muuk: momydyeHue, (U3MYECKHE U XUMHUYECKHE CBOMCTBA. AMQOTEpHbIE
CBOMCTBA OKCHJIA Y THAPOKCHIA IIUHKA, THIPOKCOKOMIUIEKCHI IMHKA. [IpuMeHeHune
[IUHKA U €r0 COCINHCHU.

DKCIIEpUMEHTAJIbHBIE METOJbl H3yYEHHUS BEIIECTB U MX NPEBpALICHUN:
u3ydyeHue oOpaslloB HEMETAIJIOB, TOpeHue cepbl, docdopa, xene3a, MarHus B
KHCJIOPOJIE, M3Y4YEHHE KOJUIEKUMH «MeTalulbl M CIUIaBbD», B3aWMMOJEHWCTBUE
HIEJIOYHBIX U IIEJIOYHO3EMEIbHBIX METAJIOB C BOJIOM (BO3MOKHO HCIOJb30BAaHUE
BHJICOMATEPHUAIIOB), B3aUMOJCHCTBHE ILIMHKA W JKeje3a C pacTBOpAMH KHUCJIOT U
HIEJI0YEH, KaYECTBEHHBIE PEAKIIMM HA HEOPTAHUYECKUE aHUOHBI, KATUOH BOJIOPOJIa
M KaTUOHbl METAJUIOB, B3aMMOJECHCTBUE THUAPOKCUIOB ANIOMUHHS M LHUHKA C
pacTBOpaMM KHUCJIOT U LIEIOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a7a4 M0 TeMaM
«Tanorensry, «Cepa u e€ coemuHeHUs», «A30T U (Hochop U MX COCTUHEHUSY,
«MeTaipl TJIaBHBIX TOATPYIID», «MeTauibl TOOOYHBIX TOATPYII.

XuMHUA U KU3Hb.

Ponb xumuu B o0ecrieyeHun yCTOMUMBOIrO pa3BUTUA yenoBedyecTBa. [lonstue
0 Hay4YHBIX METO/IaX MMO3HAHUS U METOJI0JIOTUH HAYYHOTO ucciienoBanus. Hayunbie
IPUHITUIIBI OPTaHU3AIMH XUMHUYECKOTO MPOU3BOCTBA. [IpoMBINIEHHBIE CTIOCOOBI
MOJYYEHHs] BaXXHEWIIIUX BEIIECTB (HAa MpUMEpe MPOU3BOJACTBA aMMHaKa, CEPHOMU
KHUCIIOTBI, MeTaHos1a). [IpoMblIlieHHbIE CLIOCOOBI MOTYyYEHUS METAJIJIOB U CILJIABOB.
XHUMHUYECKOE 3arpsI3HEHNE OKPYKAIOIIEN CPEABI U €ro MociencTBUsA. Ponp Xxumuu B
obecreueHnn YHEPTETUYECKON OE30TTaCHOCTH.

XuMusi ® 340poBbe uenoBeka. JlekapctBeHHble cpenctBa. llpaBuna
MCIIOJIb30BaHUs JIEKAPCTBEHHBIX IIpenapaToB. Poib XMMUM B pa3BUTUH MEAULUHBI.

XUMHMS THILIKA: OCHOBHBbIE KOMIIOHEHTHI, MUIIEBbIE 00aBKU. Posb XumMuu B
o0ecrieueHnd MUIIEBOI 0E€30ITaCHOCTH.



Kocmetnueckne u mapdromepHbie cpenactBa. beitoBas xumwms. [IpaBuia
0€30macHOTr0 UCIIOJIb30BAHUS MPENapaToB OBITOBON XMMUU B TIOBCETHEBHOM KU3HHU.

XuMusi B CTPOUTEICTBE: BAXKHEHIINE CTPOUTEIbHBIE MaTE€pUaibl (ILIEMEHT,
OCTOH).

XuUMHUS B CEJILCKOM X03icTBe. OpraHndeckre U MUHEpaabHbIE y100pEHNS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHUalibl, KPACKH, CTEKJIO, KEpaMUKa.
Marepuansl 1y snekTpoHukd. HaHoTexHomorum.

Pacuérurle 3amaqn.

Pacuétpl: Maccel BemiecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY
BEILIECTBA, MacCe WK 00BEMY OJIHOTO M3 YUACTBYIOIIUX B PEAKIIUU BEIIECTB, MaCChI
(00BEMa, KoTMYeCTBa BEIIECTBA) MTPOIYKTOB PEAKIINH, €CJIA OJTHO U3 BEIIECTB UMEET
pUMeECH, Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOIYKTA PEAKIIUU, €CITH OJTHO
M3 BEIIECTB JaHO B BHJE pPAacTBOpa C ONPEACIEHHOM MacCOBOU JOJIEU
PAacCTBOPEHHOIO BEIIECTBA, MACCOBOM JI0JIM U MOJIIPHOM KOHIIEHTpAIlMK BEIIECTBA B
pacTBOpE, A0JIH BbIX0JIa MPOJIYKTA PEAKLIUHA OT TEOPETUUECKU BO3MOKHOTIO.

MesxnpenMeTHbIE CBA3H.

Peanuzamusi  MeXIpenMETHBIX CBSi3e¢d NpU  HM3yUYCHUH OOmmeld W
HEOpraHU4ecKol XUMUM B 11 Kjacce OCyIIeCTBISETCA YEPE3 MCIOIb30BAHUE KaK
00IIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK U MOHATUH, IPUHATHIX B OTACIBHBIX
MpeIMETaX €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTeCTBEHHO-HAYYHbIE TIOHATUA: SIBICHUE, HAYYHBINA (aKkT, TUIOTE3a,
TEOpHsl, 3aKOH, aHaJlu3, CUHTE3, KiacCu(uKaIus, MepUoIUuIHOCTb, HAOJIOICHHE,
M3MEpPEHUE, IKCIIEPUMEHT, MO/1€J1b, MOJICJIMPOBAHHUE.

®dusukKa: MaTepusi, MUKPOMHP, MAKPOMHUP, ATOM, DJIEKTPOH, IPOTOH, HEUTPOH,
VIOH, U30TONbI, PAIMOAKTUBHOCTh, MOJIEKYJIA, SJHEPTETUYECKUN YPOBEHD, BELIECTBO,
Ten0, 00BEM, arperaTHOE COCTOSHUE BEIIEeCTBA, WJCATbHBIA Ta3, (u3nyeckue
BEJIMYMHBI, €IUHUIBI U3BMEPEHUS, CKOPOCTh, SHEPTUS, MacCa.

buosnorus: kierka, opranusm, 3KocucTema, ouocdepa, MeTadboIu3M, MaKpo- U
MUKPOAJIEMEHTBI, OCIKH, KUPBI, YIIIEBObI, HYKICHMHOBBIC KUCIOTHI, (hEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEILIECTB M MOTOK SHEPTUH B SKOCUCTEMAX.

['eorpadusi: MuHEpaIBI, TOPHBIC MTOPOJIBI, MOJIE3HBIE UCKOMAEMBbIC, TOILIUBO,
pECYpCHI.

TexHonmorus:: XMMHUYECKasi MPOMBIIIJIEHHOCTh, METAJUTYprusi, CTPOUTEIbHBIC
MaTepHualbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOJACTBO, MUIIEBAS MPOMBIIIIEHHOCTD,
dbapmarneBTHUECKas MIPOMBIIIJIEHHOCTb, MIPOU3BOJICTBO KOCMETHYECKHUX
MpenaparoB, IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MATEpPUATIOB, AJCKTPOHHAs
MPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[INIAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XUMHNUU
HA YTJIYBJIEHHOM YPOBHE CPE/IHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

B COOTBETCTBMM C CHCTEMHO-IEITENBHOCTHBIM MOAXOJOM B CTPYKTYypE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS NpeAMeETa «XHMHS» HAa YPOBHE CPEIHETO
oOmero oOpa3oBaHUs BBIACIEHBI CIEAYIOIIME COCTABIISIIOUIME: OCO3HAHUE
00yJaronmmMucs POCCHUHCKONW TpakIaHCKOW WACHTUYHOCTH; TOTOBHOCTH K
CaMOPA3BUTHUIO, CAMOCTOATEIBHOCTA U CAMOOIIPEICIICHUIO; HATMYME MOTHUBALUH K
00y4eHHI0; TOTOBHOCTh W CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOICTBOBATHCA
OPUHATBIMU B OOIIECTBE IMpaBWJIaMHM U HOPMaMU T[OBEJICHUS;, HaJIU4Ue
IPaBOCO3HAHUS, YKOJIOTHIECKON KyIbTYPhI; CHOCOOHOCTHh CTABUTH 1€ U CTPOUTH
YKAU3HCHHBIE TIJIAHBI.

JIndyHOCTHBIE peE3yJIbTaThl OCBOCHUA IpeaMeTa «XHUMHUSD»  OTPaXKaroT
c(OPMUPOBAHHOCTh OTBITA I[IO3HABATEJILHOW W MPAKTUYECKOM AESTENbHOCTU
oOyyJarouuxcs B Ipouecce peamsaiuy o0pa3oBaTeIbHOU NeITeTbHOCTH.

JIndyHOCTHBIE peE3yJIbTAaThl OCBOCHUA TIIpeaAMeTa «XHUMHUSD» OTPaXKaroT
c(hOPMUPOBAHHOCTh OTBITA TIO3HABATEIIBHOW W TMPAKTUYECKOW JESATEIHHOCTU
oOyyJarouuxcsi B Mpoliecce peanusaiuy o0pa3oBaTeNbHON AESTENbHOCTH, B TOM
YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

OCO3HAHUS 00YUYAIOIUMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPaB U 00sI3aHHOCTEH,
YBAXKEHUS K 3aKOHY U IIPABOIIOPAJIKY;

NPEACTABICHUS O COLMAIbHBIX HOPMax W NpaBUJIaX MEKINYHOCTHBIX
OTHOILIEHUH B KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM ACATEIHPHOCTHU MPU CO3TaHUH YUECOHBIX
IIPOCKTOB, PEIICHUH YUYSOHBIX U MO3HABATEIIBHBIX 33/1a4, BBIMOJTHEHUN XUMAYECKHIX
DKCIIEPUMEHTOB;

CIOCOOHOCTH TMOHMMATh M NPUHUMAThb MOTHUBBI, HAMEPEHUs, JIOTUKY U
apryMEHTBI IPYTUX MPU aHATU3E Pa3IUYHbIX BUJOB YUEOHOU NeATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHUS:

LEHHOCTHOTO OTHOLICHUSI K MCTOPUYECKOMY M HAYYHOMY HACIIEIUIO
OTEYECTBEHHOW XUMMUH;

yBaXEHUSI K MPOLECCY TBOpPYECTBA B 00JIACTU TEOPUU M MPAKTUYECKOIO
NPUIOKEHUSI XWMHHM, OCO3HAaHMS TOTO, YTO JaHHbIE HAYKW €CThb pe3yJbTar
JUTNTENIBHBIX ~ HAOMIOJEHNH, KPOTOTIUBBIX  OKCIEPUMEHTAIBHBIX  ITOWCKOB,
MTOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

MHTEpeCca U MO3HABATEIbHBIX MOTUBOB B ITOJIYYEHHUH U MOCIEAYIOIIEM aHAIN3E
uH(dOpMAaIUK O EPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEUECTBEHHON XUMUMU;



3) AYXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUSI, STUYECKOTO MMOBEACHHUS;

CITOCOOHOCTH OIIEHWBATh CUTYAIIMH, CBSI3aHHBIC ¢ XUMHUYECCKUMU SIBJICHUSIMH,
¥ TIPUHUMATh OCO3HAHHBIE PEUICHUS, OPHCHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIC
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OIICGHHWBATh CBOE MOBEICHHWE M TOCTYNKHW CBOWX TOBAPHUIIEH C
MO3UIINNA HPABCTBEHHBIX W MPABOBBIX HOPM M C Y4ETOM OCO3HAHUS TOCIEICTBUN
MOCTYTIKOB;

4) popMUpPOBaAHUS KYJIbTYPbI 310POBbS:

NMOHMMAaHUs I[EHHOCTEeH 3I0poBOro u Oe3omacHoro oOpa3a IKHU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MUYECKOMY U
NICUXUYECKOMY 3/I0POBBIO;

coOmnro/ieHus TpaBuil 0e30MacHOro OOpallleHus C BEIECTBAaMU B OBITY,
MIOBCEIHEBHOH JKM3HH, B TPYAOBOH JI€ATEIHHOCTH;

MOHUMAHUS [EHHOCTH TIPaBWJI WHAMBUAYAIbHOTO M  KOJUIGKTUBHOTO
0€301acHOro MOBEJCHUS B CUTYAIUSIX, YTPOKAIOUINX 3OPOBBIO U )KU3HU JIIOJICH;

OCO3HAHUS TOCJICJICTBUN U HEMPUSATUS BPEAHBIX MPHUBBIUCK (YHmOTpeOIeHUS
aJIKOTOJIs, HAPKOTHKOB, KYpeHHUSI);

5) TPy10BOI0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKON
JEeSTENIbHOCTH, OOLIECTBEHHO TOJIE3HOM, TBOPUECKOM M  JPYrMX BHIAX
JIeSITEIIbHOCTH,

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTHYECKHX 3a/ad
COIMATIbHOW HANPABIEHHOCTH (B paMKaX CBOETO Kj1acca, IIKOJIbI);

UHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOodeccHil pa3TuyHOro pojia, B TOM
YHUCJIe Ha OCHOBE IPUMEHEHUS TIPEIMETHBIX 3HAHUN 110 XUMHUH,

YBOKEHHUS K TPY.Ly, JIOASIM TPyla U pe3yibTaTaM TPYAOBOH JAESITEITbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAMBHIYaJIbHOH TpaeKTOpHUU
oOpasoBanmsi, Oymymeld npodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpebHOCTEH 0011IecTBa;

6) 3K0J10rH4eCcKOro BOCIIMTAHUA:

IKOJIOTUYECKH IIEIeCOO0Pa3HOT0 OTHOIICHUS K TPHUPOJE KaK HCTOYHHUKY
CYILIECTBOBAHUS JKU3HH Ha 3eMJie;

MOHUMAHUS TJIOOAIBHOTO XapakTepa 3KOJOTHMYECKHX MpoOJeM, BIUSHUS
IKOHOMHUYECKHUX MPOIIECCOB Ha COCTOSIHUE TPUPOTHON U COIMATILHOU CPEIbI;

OCO3HaHUS HEOOXOJAMMOCTH WCIOJIB30BaHUS JIOCTHIKEHUH XUMHUHU IS
pEIICHUs BOIPOCOB PAIMOHATLHOTO MPUPOAOOIE30BAHNUS;



AKTUBHOTO HENPUATHS JCHUCTBUW, MPUHOCIIIUX BpEIl OKPYXKarOLIEH
IPUPOJIHON cpefie, YMEHHsS] MPOTHO3UPOBATH HEOIArONMPUSATHBIE SKOJIOTHUYECKUE
NOCJIECTBUS PEANPUHUMAEMBIX JEHCTBUN U IPENOTBPALIATh UX;

HAJIM4MsI PaA3BUTOrO HKOJIOTMYECKOTO MBILIUICHMS, SKOJIOTHYECKON KYJIBTYPHI,
OIIbITA NEATENBHOCTH DKOJIOTHYECKOU HaIPABJICHHOCTH, yMEHUs
PYKOBOJICTBOBAThCSI UMM B IO3HABATEJIbHOM, KOMMYHHKAaTUBHOM M COLIMAIBHON
NPAaKTHKE, CIOCOOHOCTH M YMEHHUS AaKTUBHO MPOTUBOCTOATH HAEOJIOTHU
xeModoouu;

7) HEHHOCTH HAYYHOI'0 O3HAHMA:

MHUPOBO33pEHUs, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAYKU
1 OOLIECTBEHHON NIPAKTUKH;

NOHMMAaHHUA CHeUM(UKH XUMUU KaK HayKd, OCO3HaHHs e€ poJid B
(OpMUPOBAHNUN PALMOHAIBLHOTO HAYYHOI'O MBIIUIEHUS, CO3JAAHMU LIEIOCTHOTO
IpECTaBICHUs 00 OKpYXalolleM MHUpPE Kak O €JUHCTBE IPUPOJIbI U YEIOBEKA, B
NO3HAaHWW TPUPOJHBIX 3aKOHOMEPHOCTEH M PpEIIEHWH NPOo0JIEM COXpPaHEHUs
IIPUPOIHOIO PAaBHOBECHS,

yOexAEHHOCTH B 0COOOW 3HAYUMOCTH XUMHUH s COBPEMEHHOM
LMBHJIN3ALMY: B €€ TYMaHUCTUYECKOW HAIIPaBICHHOCTH U BA)KHOM POJIA B CO3/1aHUA
HOBOW 0a3pl MaTepualbHOM KyJIbTYpbl, B PEIICHUU IJIOOATBHBIX MPOOIIEM
YCTOMYMBOI'O Pa3BUTHS YEJIOBEUECTBA — CBIPHEBOM, IHEPIETUYECKOW, MUIIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTUHU MEIUIMHBI, 00ECIEYEHHH YCIOBUN
YCIIELIHOTO TPYZa U IKOJIOTMYECKU KOM(POPTHOM KU3HU KaKJ0TO WIEHA O0IIECTBa;

€CTECCTBEHHO-HAYYHOW TIPaMOTHOCTH: IIOHUMAaHUSA CYIIHOCTH METOJOB
IIO3HAHMS, UCIIOJIB3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh
NoJlydyaeMble 3HAHUA I aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIEro MUpa u
IPOUCXOSAIINX B HEM U3MEHEHUN, YMEHHUS J1eJaTh 00OCHOBAaHHbBIC 3aKIIOUECHUS Ha
OCHOBE Hay4HbIX ()aKTOB U MMEIOIIMXCS JAHHBIX C LIEJIbIO MOITYYEHHsI JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO HCIOJNb30BaTh XHWMUYECKUE 3HAHUS IS
peleHust Ipo6JieM B peabHbIX KU3HEHHBIX CUTYalIUAX;

MHTEpeca K NO3HAHUIO, UCCIIE0BATENIbCKOMN AEATEIBbHOCTH;

TOTOBHOCTH U CIOCOOHOCTM K  HENPEPhIBHOMY  OOpa3oBaHUIO U
caM00Opa30BaHNI0, K AaKTUBHOMY IIOJIy4YEHMIO HOBBIX 3HAaHUN IO XUMHUHU B
COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TpyJa B Pa3lUYHBIX cepax mpodhecCuoHaTbHON
NEATEIbHOCTH.

METAINIPEIMETHBIE PE3YJIBTATbBI



MeTtanpenmMeTHble pe3yJIbTaThl OCBOEHUS MPOTPAMMBI 110 XMMHHM Ha yYpOBHE
cpeaHero o0uiero 00pa3oBaHus BKIKOYAIOT:

3HayuMble A1 (OPMHUPOBAHHUA  MHUPOBO33PEHHUS  OOyUYaIOIIUXCS
MEXIUCIUIUTMHAPHBIE (MEXIIpeIMETHbIE) OOIIeHAayYHbIe TOHATHS, OTPasKaIoIIHe
[IEJIOCTHOCTh HAYYHOM KapTUHBI MHpa U choeuupuKy METOAOB IO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MarTepusi, BEIIECTBO, YHEPTHs, SIBJICHHE,
IPOILIECC, CUCTEMa, HAyYHBIH (PAKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTD, 3aKOH,
TEOpHsl, UCCIIeIOBaHNE, HAOIIOIeHNE, U3MEPEHHE, SKCIIEPUMEHT U pYyTHue);

yHUBEpCallbHble yueOHble NEHCTBHs (I103HABaTeIbHbIE, KOMMYHUKATHUBHBIE,

peryJSTUBHBIC), obecrieynBaroIIe dhopMupoBaHue (yHKITMOHATTLHON
IPAaMOTHOCTH M COIUATILHON KOMIIETEHITUN O0YJarOIINXCS,
CIIOCOOHOCTh oOyJaroImxcs UCIIOJIh30BATh OCBOCHHBIC

MEXIMCHMIUIMHAPHBIE, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHbIC y4eOHBIC
JICUCTBHS B MO3HABATEIBHON U COLIMAILHOM MPAKTHUKE.

MeranpeaMeTHbIE PE3YJAbTAThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAJIbHBIMU
y4eOHBIMH  TIO3HABATEIbHBIMH, KOMMYHHUKATUBHBIMH W  PETYJISTHBHBIMU
JICUCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHbIE yUeOHbIE JeiiCTBUSA

1) 6a30Bble JIOrHYecKue AeMcTBHUS:

CaMOCTOSATENIbHO  (popMynupoBaTh U aKTyaIM3UpOBaTh  MpoOsEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpENENATh LENU JCSATEIbHOCTH, 3a/laBas MapaMeTpbl U KPUTEPUU UX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIBTAThI AEATEIIBHOCTU C MIOCTABICHHBIMU LICJISIMU;

WCIOJIb30BaTh IMPU OCBOCHUM 3HAHUM NPUEMBI JIOTUYECKOTO MBIIUICHUS:
BBIJICJISITh XapaKTEPHbIE MPU3HAKU MOHSTUM M YCTAaHABIMBATH MX B3aUMOCBS3b,
WCIIOJIb30BaTh COOTBETCTBYIOIINUE MOHITHS JJII OOBSICHEHUs OTAEIbHBIX (PAaKTOB U
SIBIICHUI;

BBEIOMpPATh OCHOBAaHUA W KPUTEPUH IS KJIAcCH(PUKAIMKA BEIIECTB U
XAMHUYECKUX PEAKIUN;

YCTAHABIMBATh TPUYUHHO-CICJICTBEHHBIE CBA3M MEXAY HU3y4a€MbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKHUE PACCYXICHUS (MHAYKTUBHbIC, JEAYKTUBHBIE, IIO
aHAJIOTUH), BBISIBJISATH 3aKOHOMEPHOCTM W MPOTUBOPEUYHUS B paccMaTPUBAEMBIX
SABJICHUSX, (DOPMYJIMPOBATH BBIBOBI U 3aKJIFOUCHUS,

MPUMEHATH B MPOLIECCE MO3HAHUS UCIOIB3YEMbIE B XUMUKU CHUMBOJHUYECKUE
(3HaKOBBIE) MOJICNIH, PEOOPA30BHIBATH MOJICIBHBIC TPEACTABICHUS — XUMHYECKUN
3HaK (CHMBOJI) DJIEMEHTA, XUMU4eckas popmyiia, ypaBHEHIE XUMUYECKON PEaKIIun
— TIpU PEIICHUH YYEOHBIX MO3HABATEIBHBIX M MPAKTHYECCKUX 3aj7ad, MPUMCHSTH



HA3BaHHbIE MOJIEJIbHBIC MPEJCTABICHUS IS BBISBICHUS XapaKTEPHBIX NMPU3HAKOB
M3y4aeMbIX BEIECTB U XUMUYECKUX PEAKIIH.

2) 6a30BbI€e HCCJIEI0BATEIbCKHE NeiiCTBUSA:

BJa/IeTh OCHOBAaMH METOJIOB HAYYHOI'O IO3HAHMSI BELIECTB U XHMUYECKUX
peakuuii;

dbopMynupoBaTh LETN U 331a4U UCCIIEIOBAHUS, UCIIOJIb30BATh TOCTABICHHBIE
U CaMOCTOATEIBHO C(OPMYIUPOBAHHBIE BOMPOCHI B KA4eCTBE HHCTPYMEHTA
NO3HaHUS U OCHOBBI JUIsl (POPMHUPOBAHUS TMIIOTE3bI IO MPOBEPKE IPABUIBHOCTU
BBICKA3bIBAEMBIX CYXICHUN;

BJA/J€Th HABBIKAMM CAMOCTOSITEJIBHOTO IUIAHUPOBAaHUS W IPOBEACHUSA
YUEHUYECKUX HKCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOIIOJATh 32 XOJ0M
Ipolecca, CaMOCTOATENbHO MPOrHO3UPOBATh €ro pe3ysbTar, (OopMyIUpOBATH
0000111eHHS ¥ BBIBOJbI OTHOCUTENBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIECIOBAHMUS,
COCTaBJISATh OOOCHOBAaHHBIM OTUET O MPOJIEIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEAOBATEIIbCKOM M MPOEKTHOU
JESITEIbHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbHOMY
MOMCKY METO/IOB PEIICHUS MPAKTUYECKUX 3a1a4, IPUMEHEHUIO PA3TUYHBIX METOOB
HO3HAHMUSL.

3) pabora ¢ nundopmanueii:

OpUEHTHPOBATHCS B PA3IUYHBIX MCTOYHHKAX HHMOpManuu (HAy4HO-
NOMYyJIsSIpHAsl JUTepaTypa XHUMHUYECKOTO COJAEp)KAaHMs, CIPaBOYHbIE MOCOOHUS,
pecypcol MHTEpHeTa), aHaIM3UpoBaTh MH(MOPMALMIO PA3IMYHBIX BUAOB U (popm
IpEICTaBICHNUS, KPUTHYECKU OLIEHUBATH eé JOCTOBEPHOCTD U
HENPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3aMpoOChl U NPUMEHATH PA3IUYHbIE METOJbI IIPU MOUCKE U
orOope wuH(pOpManuu, HEOOXOAUMOM [ BBINOJHEHHS Y4YeOHBIX 3ajad
OIpeeIEHHOrO TUIIA;

npuoOpeTaTh ONBIT HCIOJB30BAaHUS HHPOPMAMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTHH U PA3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAJbHYIO  (OpPMY  NPEICTaBICHUS
uHpopMaluu (cxemsl, TpaduKu, JUarpaMmbl, TAOJHUIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEACTBA IPU pabOTE C XUMUYECKON
uHpoOpMalen: MPUMEHITh MEXKIPEAMETHbIE ((PU3NYECKUE U MaTeMaTHYECKHE)
3HaKH U CUMBOJIBI, POpMYJIbl, aOOpeBUATYpbl, HOMEHKIIATYPY;

HCIIOJIB30BATH 3HAKOBO-CUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

KoMMyHMKATHBHBIE YHMBeEpPCAJIbHbIE YueOHbIe 1eiCTBHA:



3aJ1aBaTh BOMPOCHI IO CYLIECTBY 00CYk1aeMOM TEMBI B XOJ€ TUAJIOTa U/UIH
JMCKYCCHUH, BBICKA3bIBATh HJIeU, POPMYIUPOBATH CBOM MPEIJIOKEHUS
OTHOCHUTENBHO BBINIOJIHEHUS ITPEIOKEHHON 3aa4H;

BBICTYIIaTh C IPE3CHTAIlMEH Pe3yJIbTaTOB IMO3HABATEIBHOW JIEATEIHHOCTH,
MIOJTyYEHHBIX CAMOCTOSITEIIEHO HJIH COBMECTHO CO CBEPCTHHKAMH TP BBITIOJTHCHHH
XUMHYECKOTO 3KCIIEPUMEHTA, MPAKTUYCCKONW pabOThl 10 MCCIICOBAHUIO CBOMCTB
U3y4aeMbIX BEIIECTB, peaiu3allii y4eOHOro MpoeKTa, U (HOpMyIMpOBaTh BBIBOIBI
10 pe3ysbTaTaM TPOBEACHHBIX HMCCIICOBAHHMIA MYTEM COTJIACOBAHMS TO3MUIMHA B
X0J1e 00CyXIeHHS 1 OOMEHa MHEHUSIMH.

PeryasiTuBHbIE YHHBeEpCcAJbHbIE Yy4eOHbIe 1eiCTBUSA:

CaMOCTOSITEJIbHO TUIAHUPOBATh U OCYIIECTBISTH CBOIO IO3HABATEIbHYIO
NesITeIbHOCTD, Omnpenensisi e€ Mead W 3aJayd, KOHTPOJUPOBATh U IO Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh MpeiaraeMblii aJrOpUTM JEHCTBUH TpH
BBIMIOJTHEHUH YYE€OHBIX W HCCIENOBATENbCKUX 3aJad, BbIOMpaTh Haubosee
3pGEeKTUBHBIA CHOCOO MX peHIeHHS C YYETOM IMONY4YEHHMsS HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUECKUX PEAKIIHSIX;

OCYIIECTBIISATh CAMOKOHTPOJIb JCSITEILHOCTH Ha OCHOBE CaMOaHajw3a H
CaMOOIICHKH.

NPEAMETHBIE PE3YJIbTATDI

[TpenMeTHBIC pe3ynbTaThl OCBOCHHUS MPOTPAMMBI TI0 XUMHUHU Ha yTriyOaEHHOM
YpOBHE Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHus BKIIOYAIOT CIICTTU(PUISCKUE IS
y4eOHOTO mpeaMeTa « XMMHUs» HaydHbIC 3HAHUS, YMEHUS U CIIOCOOBI JCHCTBUH 110
OCBOCHHIO, MHTEPIPETALUN U MPEOOPA30BAHUIO 3HAHUM, BUBI JCATCIBHOCTH IO
NOJYYCHHUIO HOBOTO 3HAHUS W TPUMEHCHHMIO 3HAHUW B Pa3JIMYHBIX YUCOHBIX
CUTYAITUAX, a TAK)KE B PEAIbHBIX KU3HEHHBIX CUTYAIIUSX, CBA3aHHBIX ¢ XUMHUeH. B
nporpaMMe II0 XUMHUHU TIPEeIMETHBIC pPe3yJbTaThl MPEICTaBICHBI IO ToJaM
U3yUYCHUS.

10 KIIACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKaroT:

c(OpPMUPOBAHHOCTh NPEJICTABICHUNA: O MECT€ M 3HAYEHUH OPraHUYeCKOU
XUMHUHU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiau B 00ECIIEYEHUU YCTOWYMBOIO
pa3BUTHUS YEIOBEUECTBA B PEIICHUU MPOOJIEM 3KOJIOTHUECKOM, SJHEPTeTUYECKON U
NUIIEBON O€30M1aCHOCTH, B Pa3BUTHUM MEIUIMHBI, CO3JaHUU HOBBIX MaTEpUasoB,



HOBBIX MCTOYHHUKOB YHEPIUH, B o0ecrnieueHnu palroHaIbHOTO
IPUPOJIOTIONB30BaHUs, B (OPMUPOBAHUM MHUPOBO33PEHHUS U OOIIEH KyJIbTYpHI
YeJI0OBEKa, a TAKXKE HKOJIOTMYeCKd 000OCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO
Y IPUPOIHOU CPELE;

BJIQJICHNE  CHCTEMOH  XMMHYECKMX  3HaHHWH, KOTOpas  BKIJIIOYACT:
OCHOBOTIOJIATral0IINe MOHATHS — XUMUYECKUH IEMEHT, aTOM, SIIPO U 3JIEKTPOHHAs
o0Ooyiouka aroma, S-, p-, d-aToMHBIE OpOHWTaNU, OCHOBHOE M BO30YKIEHHOE
COCTOSTHUSI aTOMa, THOpUAM3aIMs aTOMHBIX oOpOWTanei, HWOH, MOJIEKyIa,
BaJICHTHOCTb, 3JIEKTPOOTPUIIATEIIBHOCTh, CTETICHb OKUCIICHHS, XUMHYECKasl CBS3b,
MOJTb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YIIIEPOIHBIN CKeneT, (PyHKIIMOHATbHAS
rpynmna, paadkal, CTPYKTypHble (QopMyibl (pa3BEPHYThIE, COKpalIEHHEBIE,
CKEJICTHbIE), HM30MEpHUsl CTPYKTypHas M TNPOCTPAaHCTBEHHas (reoMeTpuyecKas,
ONTHUYECKasi), H30MEphl, TOMOJOTHYECKHA psAJ, TOMOJIOTH, YTJIEBOAOPOIHI,
KHACTIOPOJI- M a30TCOJEpIKAIIME OPTaHMYECKUE COCTUHEHHUS, MOHOMED, TOJIUMED,
CTPYKTYpHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCAUHEHMS; TEOPUU, 3aKOHBI
(nepuoanueckuii 3axkoH /. M. MenneneeBa, Teopus CTPOEHUS OPraHUYECKHX
BeniectB A. M. byTnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH COXPAHEHUS
U TPEeBpAIlCHUS OJHEPrUM TPH XUMHUYECKUX PpEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XMMHUH, MHUPOBO33PEHUYCCKUE 3HAHWs, JEKAIINe B OCHOBE
NOHUMAaHUS TPUYUHHOCTU U CUCTEMHOCTH XMMHYECKHX SIBJICHU; TIPECTABICHHUS O
MEXaHU3MaX XHUMHUYECKHX pPEaKIHi, TEePMOIUHAMHYECKHMX U KHHETHYECKHX
3aKOHOMEPHOCTSX UX MPOTEKaHUs, 0 B3AUMHOM BJIIMSTHUM aTOMOB M TPYIII aTOMOB B
MoJIeKyIax (MHAYKTUBHBIM U Me3oMepHbIH addexTol, opueHTanThl I u 11 pona);
(dakTONIOTHYECKHE CBEJCHHS O CBONCTBaX, COCTaBe, MOJYYCHHH U O€30TaCHOM
UCIIOJIb30BAaHNUU BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU
JEeSITEIbHOCTH YeJIOBEeKa, OOIINX HAYYHBIX MPUHIIMIIAX XUMHUYECKOTO IPOU3BOICTBA
(Ha mpuMepe MPOU3BO/ICTBA METaHOJIa, MEpepadbOTKH HEDTH);

c(hOpPMHUPOBAHHOCTh YMEHUM: BBHISBIATH XapaKTEpHbIC MPU3HAKH TOHSATHH,
yCTaHaBIMBATh MX B3aUMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOIIME MOHATUS IPU
OINHMCAaHUU COCTaBa, CTPOCHHSI U CBOMCTB OPTaHUYECKUX COCTUHEHUH;

c(hOpMHUPOBAHHOCTH YMEHUIA:

UCTIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JIJIi COCTABICHUSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX M CKEIETHBIX) (hOPMYJI OPraHUIECKUX
BEIIECTB;

COCTaBIISITh YPaBHEHHsS] XMMHYECKHX PEAKLIUNA M PaCKpbIBaTh MX CYIIHOCTB:
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  MOCPEICTBOM  COCTABJICHUSA
DIIGKTPOHHOTO OajlaHCa »dTUX pEaKIuil, peaknuii HOHHOTO OOMEHa MyTEM
COCTaBJICHUS MX MOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHCHHUIA;



W3TOTABIMBATH MOJCINA MOJIEKYJI OPTaHUYECKHUX BEIIECTB JJISl WILTIOCTPAIIUN
WX XUMHYECKOTO U MMPOCTPAHCTBEHHOTO CTPOCHMUS;

c(hOpMUPOBAHHOCTh YMEHHI: YCTaHABIWBATh MPUHAIICKHOCTh WU3YYCHHBIX
OpraHUYEeCKHUX BEUIECTB IO HMX COCTaBy M CTPOEHUIO K ONpeaeiEéHHOMY
KJIAcCy/Tpynne COeAUHEHUHM, JaBaTb UM Ha3BaHMUS [0 CHUCTEMATHUYECKOU
Homenknartype (IUPAC) u npuBoauTh TpUBHAIbHBIE HAa3BaHUS IJISI OTIAEIBHBIX
IpeICTaBUTENeH OPraHNYEeCKUX BEIIECTB (3TUJICH, alleTHJIEH, TOMYOJ, TIUIEPHUH,
ATWICHIJIMKOIb, (eHOoN, (opManblIerul, aueTanbIeruj, aieToH, MypaBbUHas
KHCIIOTa, YKCYCHAsl KHCIIOTa, CTEAPUHOBAsA, OJICMHOBAs, MAaJbMUTUHOBAS KUCIIOTHI,
IJIMIKH, ajJaHuH, MallbTo3a, (PPYyKTO3a, aHWJIMH, TUBUHWII, U30IPEH, XJOPOMPEH,
CTUPOJ U IpyTHUE);

c(hOPMUPOBAHHOCTh YMEHUS OMNPEACNATh BHJ XUMHYECKOW CBSI3HM B
OpraHUYEeCKUX COCJIMHEHUSX (KOBAJEHTHAsT W HWOHHAas CBi3b, G- U T-CBA3b,
BOJIOPOJIHAS CBSI3b);

c(hOPMUPOBAHHOCTh YMEHHUS TMPUMEHSITH TIOJIOKEHUS TEOPUH CTPOCHUS
oprannueckux BemiectB A. M. bByTiepoBa /st 00bsiCHEHUS! 3aBUCUMOCTH CBOWCTB
BEIIECTB OT UX COCTaBa U CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMEHU XapaKTepPU30BaATh COCTAB, CTPOEHUE, (hU3UUECKUE
U XUMHUYECKHME CBOMCTBA THUIIUYHBIX MPEACTABUTENEH pa3IMYHBIX KIJIACCOB
OpPTraHUYECKUX BEIIECTB: aJIKAHOB, ITUKIIOAIIKAHOB, AIKEHOB, AJIKaINCHOB, AJIKWHOB,
apOMAaTUYECKUX YTIEBOAOPOJIOB, CIUPTOB, aJbACTHUIOB, KETOHOB, KapOOHOBBIX
KHUCIJIOT, MPOCTBIX U CIOXHBIX 3()HUPOB, KUPOB, HUTPOCOCTUHEHUH M AMUHOB,
AMUHOKHUCIIOT,  O€NKOB, yIJeBOJOB  (MOHO-, JHM- M  TOJIMCAaXapHoB),
WUIIOCTPUPOBATh ~ T€HETUYECKYI0  CBSI3b  MEXAY  HUMH  yYpaBHEHUSIMU
COOTBETCTBYIOIIMX XHUMHYECKUX PEAKIHH C WCIOJIB30BAHUEM CTPYKTYPHBIX
dopmyur;

c(hOpMUPOBAHHOCTh YMEHHUS TMOATBEPXKIAaThb HA KOHKPETHBIX MpPUMEpPAX
XapakTep 3aBUCUMOCTU PEAKIIMOHHON CIIOCOOHOCTH OPTaHUUYECKUX COSAMHEHUM OT
KpPaTHOCTH M THITA KOBAJICHTHOU CBSI3U (G- M M-CBS3H), B3AUMHOTO BIIUSIHHSI aTOMOB
U TPYII aTOMOB B MOJICKYJIAX;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BATh UCTOYHHUKHU YTIIEBOJAOPOIHOTO
CBIPBS (HE(PTh, MPUPOIHBIH ra3, yrojb), CIIOCOOBI €ro nepepadoTKH U MPAKTUIECKOE
PUMEHEHHUE TTPOYKTOB NEPEPadOTKU;

c(hOpMUPOBAHHOCTh BIIAJICHUS CHCTEMOW 3HAHWUH O E€CTECTBEHHO-HAYYHBIX
METO/IaX TO3HAHUS — HAOJIOJCHUH, U3MEPECHUH, MOJCITUPOBAHUH, SKCIICPUMEHTE
(peanbHOM M MBICIEHHOM) U YMEHUS IPUMEHSTh 3TH 3HAHUS;

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATH OCHOBHbBIE OTEPALIUH MBICIIUTEIIbHON
NEeSATEeIbHOCTH — aHAIM3 U CUHTE3, CpaBHEHHE, O0O0OIlEeHHEe, CUCTeMAaTHU3alHIo,



BBISIBJICHUE MPUYUHHO-CIICICTBEHHBIX CBSI3€U — JIJIsl U3YUYEHHUS CBOMCTB BELIECTB U
XAMHUYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUH: BBISBIATH B3aUMOCBS3b XUMHUYECKUX 3HAHUU C
MNOHATUSIMUA U TIPEJICTABICHUAMH JAPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB MJIs
0ojee OCO3HAaHHOTO NOHMMAaHUSl CYIIHOCTH MATE€pUAJIbHOTO E€IUHCTBA MHUPA,
WCIIOJIb30BAaTh CUCTEMHBIC 3HAHUS MO OPraHUYECKOW XUMHUU ISl OOBSICHEHUS U
IPOTHO3UPOBAHUS SBJIECHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHUI: IPOBOAUTH PACUETHI [10 XUMUYECKUM POpMyIam
U YpPaBHEHUSAM XMMHYECKUX DPEAKIUW C UCMOJIb30BAaHUEM (PU3NYECKHX BEIMYUH
(Macca, 00ObEM ra3oB, KOJHMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIMX BEIIECTBA C
KOJMYECTBEHHOM CTOPOHBI: PAcU€Thl MO HAXOXKICHHIO XUMHYECKON (HOpMYIThI
BEILIECTBA MO M3BECTHBIM MACCOBBIM JOJIIM XHMHYECKUX 3JIEMEHTOB, MPOAYKTaM
CropaHusi, INIOTHOCTH ra3000pa3HbIX BEIECTB;

c(hOpMUPOBAHHOCTh YMEHUI: IPOTrHO3UPOBATh, AaHAIM3UPOBATh U OLICHUBATh
C TMO3MLIMHA  HKOJIOTMYECKOM  0e30macHOCTH  TOCHEACTBUS ~ OBITOBOM U
IPOU3BOJCTBEHHON ACSITEILHOCTH YEJIOBEKA, CBI3aHHOM C MepepaboTKOMN BEIIECTB,
WCITIOJIB30BATh MOJYYEHHBIE 3HAHUS IS IPUHITHS TPAMOTHBIX PEIICHUH mpobiiemM
B CUTYaIlUsIX, CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IUIAHUPOBATh M MPOBOJIUTH
XUMHUUYECKUU HKCIEPUMEHT (MOJyYeHUE M HU3YYEHHE CBOMCTB OPraHUYECKHUX
BEIECTB, KAYECTBEHHBIE pEAKIMH YIJIEBOJOPOAOB pPA3IMYHBIX KJIAacCCOB U
KHUCIIOPOJICOJIEPKAIIUX OPraHMYECKUX BEIECTB, PEIICHUE HKCIEPUMEHTATbHBIX
3a/lad MO PACIO3HABAHUIO OPTraHWYECKUX BEIIECTB) C COOJIOJEHHUEM IIPABUII
0e30macHoro OoOpalleHus ¢ BEIIeCTBAaMU U JIaOOpaTOPHBIM 00OpYy/IOBaHUEM,
dopMynupoBaTh 1EIb HCCIECNOBAaHUS, NPEACTABIATh B pa3iudHON ¢dopme
pE3yNbTAThl IKCIIEPUMEHTA, aHATTU3UPOBATh U OLEHUBATH UX JIOCTOBEPHOCTS;

c(hOpMUPOBAHHOCTb YMEHUM:

coOJro/1aTh MpaBUiia HKOJOTHYECKU I1I€1eCO00pa3HOro MOBEJAEHUsI B ObITY U
TPYJOBOM JEATENIBHOCTH B LIEJIAX COXPAHEHUS CBOETO 30POBbS, OKPYKAOIIEH
IIPUPOIHOM CPEAbl U TOCTUKEHUS €€ yCTOUUYUBOTO Pa3BUTHS;

OCO3HaBaTh OIACHOCTh TOKCHYECKOrO JEMCTBUS HA >KMBBIE OpPraHU3MbI
onpeeaEHHBIX OpraHUYECKUX BEIIECTB, MOHUMAas cMblch nokazarens [T1K;

aHAJIM3UPOBaTh 11€J1eCO00PA3HOCTh MPUMEHEHUS OPraHUYEeCKUX BEIIECTB B
MIPOMBITIUICHHOCTH U B OBITY C TOYKHU 3PEHUS COOTHOIICHUS PUCK-TIOJB3a;

c(hOPMUPOBAHHOCTh YMEHHH: OCYIIECTBIIATH II€JICHANPABICHHBIA TIOWCK
XUMUYECKON MH(OpMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JUTEepaTypa, CpeicTBa MaccoBoi uHpopManuu, IHTepHET U apyrue), KpUTUYECKU
aHAIM3UPOBATh XUMUYECKYIO HH(POpPMALINIO, TepepadaTbiBaTh €€ U UCIOJIH30BATh B
COOTBETCTBHUH C IMOCTABJICHHOMN yueOHO 3a1aueii.



11 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOEHUs Kypca «OOmass u HeopraHUYecKas
XUMUSD» OTPAKAIOT:

c(hOPMUPOBAHHOCTh MPEJACTABICHUN: O MaTepUaJIbHOM EIWHCTBE MHUPAa,
3aKOHOMEPHOCTSAX M IIO3HABAEMOCTU SIBJICHUM TPHUPOJIBI, O MECTE WU 3HAYCHHUH
XUMHUU B CHCTEME €CTECTBEHHBIX HAyK M €€ poiu B 00€CIeUeHUH yCTOWYHUBOTO
pa3BUTHS, B PEIICHUH MPOOJEM SKOJOTUYECKOW, SHEPreTHUYCCKOW W TMHIINECBOU
0€30MacHOCTH, B Pa3BUTUW MEIUIIMHBI, CO3JJaHUM HOBBIX MaTEPHAJIOB, HOBBIX
MCTOYHUKOB SHEPruu, B OOECIICUCHHH PAlMOHAJIBHOTO MPUPOIOIOIb30BAHNUS, B
GbOpMUPOBAaHUM MHUPOBO33PEHUS M OOIIEH KyJbTyphl 4YeJOBEKa, a TaKke
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO M TPHUPOIHOU
cpene;

BJIQJICHUE  CUCTEMOM  XWMHMYECKHMX  3HAHUW, KOTOpas  BKJIIOYACT:
OCHOBOTIOJIATAIOITUE MMOHIATHUS — XUMHUUECKUM DJIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbI,
AJIEKTPOHHAs 000JI0Yka aTtoma, S-, p-, d-aTOMHBIE OpOWTAIM, OCHOBHOE U
BO30Y)XJIEHHOE COCTOSIHMSI aTOMa, TUOpHamM3aIus aTOMHBIX OpOWTajei, WOH,
MOJIEKYJIa, BaJIEHTHOCTh, DJICKTPOOTPUIIATEILHOCTh, CTENEHb  OKHCIICHUS,
XUMHUYECKass CBsI3b (KOBaJCHTHAas, WOHHAs, MeTaUIMYecKas, BOJOPOIHAs),
KpUCTANIMYECKasl PpemIETKa, XUMHUYECKas peakius, pacTBOP, JJICKTPOIUTHI,
HEAJIEKTPOJUTHI, JJICKTPOIUTHYECCKAS JTUCCOIMAIINS, CTETNEeHb JJIUCCOIUAIINAH,
BOJOPOJIHBIA TIOKA3aTellb, OKHUCIHUTENIb, BOCCTAHOBUTENb, TEIJIOBOM dDPeKT
XUMHUYECKON peaKIiu, CKOPOCTh XUMUYECKONW PEaKIMu, XUMHUIYECKOE PaBHOBECHUE;
TEOPUU W 3aKOHBI (TEOPHS AICKTPOIUTHYECKOU JIUCCOLMAIUHU, MEePUOIUIECKUM
3akoH [[.. MenneneeBa, 3aKOH COXpaHEHHSI MAacChl BEIIECTB, 3aKOH COXPaHEHUS U
MIPEBPAIICHUS] SHEPTUH TIPU XUMUYECKUX PEAKIIUAX, 3aKOH MOCTOSTHCTBA COCTaBa
BEIECTB, 3aKOH JEUCTBYIOIUX MAacCC), 3aKOHOMEPHOCTH, CUMBOJUYECKUN S3BIK
XUMHH, MUPOBO33PEHUYECKIE 3HAHUS, JISKAIIE B OCHOBE TIOHUMAaHUS IPUUUHHOCTH
U CUCTEeMHOCTH XUMHYECKUX SIBIICHHI; COBPEMEHHBIE MPEJCTABICHHUS O CTPOCHUU
BEII[ECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJISIPHOM W HAJIMOJEKYJISPHOM YPOBHSX;
MPEACTABICHUS] O MEXaHWU3MaxX XHMHYECKUX PEaKIHi, TePMOJMHAMHYCCKUX U
KHHETHYECKUX 3aKOHOMEPHOCTAX WX NPOTEKaHHS, O XWMHUYECKOM PAaBHOBECHH,
pacTBopax M AMCHEPCHBIX CUCTeMax; (haKTOJIOTMYECKHE CBEIICHHMS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHUH U 0€30MacHOM HMCIOJIb30BAHUH BOXKHEHIITUX HEOPTaHUYECKHUX
BEIIECTB B OBITY W MPAKTUYECKOW ACSATEIBHOCTH 4YEIOBEKa, OOIMMX HAYYHBIX
MPUHITUIIAX XUMUYECKOTO MTPOU3BOICTRA;

c(hOPMUPOBAHHOCTh YMEHHUM: BBISBIATH XapaKTEPHbIE NMPU3HAKU TOHSITHH,
yCTaHaBJIMBAaTh WX B3aMMOCBS3b, UCMOJb30BAaTh COOTBETCTBYIONINE TMOHATHUS MPU
OTNMCAaHUM HEOPTaHWYECKUX BEIIECTB U UX MPEBPAILCHUN;



c(hOpMUPOBAHHOCTh yYMEHHSI HUCIOJIB30BaTh XUMHYECKYIO) CHMBOJIUKY JIJIS
coctaBieHus (HOpPMyJT BEMIECTB MW  ypPaBHCHUH XUMHUYECKUX  PEAKIIUM,
cucrteMatnyeckyto HomeHknatypy (IUPAC) u TpuBHanbHbIEe Ha3BaHUS OTIEIbHBIX
BEILIECTB;

c(hOpMUPOBAHHOCTh YMEHHUS ONPEIEISATh BaJCHTHOCTh U CTEIIEHb OKUCICHUS
XUMHUUYECKUX JJIEMEHTOB B COEIMHEHMSX, BUJ XUMUYECKOW CBSI3M (KOBaJEHTHAas,
WOHHAs, METa/UIMuecKas, BOJOPOJAHAs), THUI KPUCTAUIMYECKON PpeImETKH
KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUS OOBSACHATH 3aBUCHUMOCTb CBOMCTB BEIIECTB OT
BUJIa XMUMHUYECKOW CBSI3M U TUMNA KPUCTAUIMYECKOW PEIIETKH, OOMEHHBIN u
JIOHOPHO-AKIIENITOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOMN CBS3H;

c(hOpMUPOBAHHOCTh YMEHHUI: KJIaCCU(PHUITMPOBATH: HEOPTAaHUIECKUE BEIIECTBA
[0 UX COCTABY, XUMUYECKHE PEAKLIMU MO PA3IMYHBIM MPU3HAKaM (UUCIIy U COCTaBY
pearupyromux BelIeCTB, TEIIOBOMY 3(P(hEKTy peakiuu, U3MEHEHUIO CTeleHel
OKUCJICHHSI DJEMEHTOB, OOpaTUMOCTH, Y4YacTHIO Karalu3aTopa U Jpyrue);
CaMOCTOSITEIbHO BBIOMpATh OCHOBAHHWS W KPHUTEpUU I Kiaccuukanuu
M3y4YaEeMBbIX BEIIECTB U XUMUYECKUX PEAKIINM;

c(hOpMUPOBAHHOCTh YMEHHS PACKPHIBATH CMBICI MEPUOAMYECKOro 3aKoHa /.
W. MenpneneeBa u 1eMOHCTPUPOBATH €70 CUCTEMATU3UPYIOUTYI0, OOBICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKITUU;

c(hOPMUPOBAHHOCTh YMEHHUW: XapaKTepU30BaTh DJIEKTPOHHOE CTPOCHUE
aTOMOB M MOHOB XUMHYECKUX OJJIEMEHTOB MEPBOTO—YETBEPTOrO MEPHOJIOB
[Tepuoauueckon CHUCTEMBI .. Menpeneena, HCTIOJIb3YSl HOHATHS
«QHEPreTHYECKUE YPOBHU», «IHEPreTUUYECKHE MOAYPOBHU», «s-, p-, d-aTOMHbIE
opOuTanm», «OCHOBHOE W BO30YXKIEHHOE HHEPTETUYECKHUE COCTOSIHHS aToMay;
OOBSCHITh 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB XUMHUYECKHUX AJIEMEHTOB W HX
coeluHEeHU 10 mnepuomamM u rpynnaMm Ilepuoguueckou cucremsr JI. U
MenneneeBa, BaJ€HTHbIE BO3MOXHOCTH aTOMOB 3JIEMEHTOB HA OCHOBE CTPOCHUS MX
AJIIEKTPOHHBIX 000JIOYEK;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepu3oBaTh (OMHUCHIBATH) OOIIHE
XAMHUYECKME  CBOWCTBA  BEIIECTB  PA3JIMYHBIX  KJIACCOB, NOATBEPKIATh
CYIIECTBOBAHUE T€HETUYECKOW CBSA3M MEXKIYy HEOPraHMYECKHMH BEIIECTBAMU C
MIOMOUIBI0 YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUIN;

c(hOPMUPOBAHHOCTh YMEHHUS PACKPBIBATH CYIIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIHHBIX PEAKIIMA TTOCPEJCTBOM COCTABJICHUS SJIEKTPOHHOTO OasiaHca
TUX pPEaKUUW; peakuuid HOHHOro OOMEHa NYTEM COCTABJIICHHS WX IMOJHBIX U
COKpAaIllIEHHBIX  HMOHHBIX  ypaBHEHWM;  peakuuMi  TUAPOJIM3A;  PEAKIUHU
KOMILJIEKCO0Opa30BaHus (Ha MpUMeEpe TUIPOKCOKOMIUIEKCOB IIUHKA U aTFOMUHUS );



c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATh 3aKOHOMEPHOCTH MPOTEKAHUS
XUMHUUYECKUX PEAKIUNA C Y4ETOM HX HHEPreTUUYECKUX XapAKTEPUCTUK, XaAPaAKTEP
U3MEHEHHS] CKOPOCTH XHMMHUYECKOW pEakUMH B 3aBUCUMOCTA OT Pa3IUYHBIX
(bakTOpOB, a TAK)KE XapaKkTep CMEIICHUS XUMHUYECKOT'0 PaBHOBECHS T10]] BIUSHUEM
BHeIIHUX Bo3aercTeuil (mpuniui Jle [larensbe);

c(hOPMUPOBAHHOCTh YMEHHUS XapaKTePU30BaTh XHWMHUYECKHE PEAKIUH,
JeXKale B OCHOBE IMPOMBIIUIEHHOTO MOJIYYEHUS CEPHOM KHUCIOThI, aMMHUakKa,
o0I1Me Hay4yHbIe TMPUHIMIBI XUMHUYECKHX IPOU3BOJACTB; I€JIECO00Pa3HOCTh
MPUMEHEHHUSI HEOPTaHWYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHHS PUCK-TI0JIb34;

c(hOpMUPOBAHHOCTh BJIAJICHUS] CUCTEMON 3HAHUM O METOAaX HAYYHOTO
MO3HAHUS SIBJICHUN TpHUPOABl — HAOMIOICHUE, W3MEPEHHE, MOJECINPOBAHUE,
AKCTIIEPUMEHT (peaabHbId U MBICIICHHBIN ), HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax,
yYMEHHUSI IPUMEHSATh 3TH 3HAHUS MPH AKCTIEPUMEHTAILHOM UCCIIEIOBAHUU BEIECTB
U s OOBSICHEHWS XHUMHUYECKUX SBJICHHH, WMEIOIMNUX MECTO B TMPUPOJE,
MPAKTUYECKOM JEATETbHOCTH YEJI0BEKA U B IOBCEIHEBHOM KU3HH;

c(hOpMUPOBAHHOCTh YMEHHS BBISBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHWUUA C
MOHSATUSIMU U TIPEACTABICHUSIMHU JIPYTUX €CTECTBEHHO-HAYYHBIX MPEAMETOB JJIs
0oJiee 0CO3HAHHOTO TOHUMAHMS MaTepUaILHOTO €IMHCTBA MUPA;

c(hOPMUPOBAHHOCTh YMEHHUS TPOBOJAUTH PACYETHl: C HCHOJB30BAaHUEM
MOHSATUM «MaccoBasi J10Js1 BEUIECTBA B PACTBOPE» U «MOJIIPHASI KOHIEHTPALUS;
Macchl BEIIECTBAa WJIM 00BEMA raza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce
Ui 00BEMY OJTHOTO M3 YYaCTBYIOIIUX B PEaKIMU BEIIECTB; TEIJIOBOTO 3¢ deKTa
peakIuy; 3Ha4YeHHUs BOJOPOJHOTO IOKa3aTessl PacTBOPOB KHUCJIOT U IEJIOYeH C
M3BECTHON CTEMEHBIO AMCCOIMAIMU;, Macchl (00bEMa, KOJHWYECTBAa BEIECTBA)
MPOAYKTa PEAKIUH, €CIM OJHO M3 MCXOJHBIX BEIECTB JIaHO B BHUJE PacTBOpaA C
OTIPeICIEHHOM MacCOBOM J10Jiel PacTBOPEHHOIO BEIIECTBA WJIM JAaHO B M30BITKE
(MMeeT MPUMECH ); JTOJIM BBIXOJa TTPOIYKTa PEAKIIMU; O0BEMHBIX OTHOIIIEHUM Tra30B;

c(hOpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIBPHO IUIAHUPOBATh M TIPOBOIUTH
XUMUYECKAA  DKCIIEPUMEHT  (IIPOBEACHUE  peakuuid  HMOHHOro  OOMEHa,
MOATBEPAKICHUE KaUeCTBEHHOI'O COCTaBa HEOPraHMYECKUX BEIIECTB, ONPEICICHUE
cpeabl PacTBOPOB BEIIECTB C IIOMOIIBI0 HHAMKATOPOB, HM3Y4YCHUE BIUSHUS
pa3IMYHBIX  (AKTOPOB HA  CKOPOCTh XUMHUUYECKOM  peakIuu, peIICHHE
HKCHEPUMEHTANIbHBIX 3afad 1o TemaM «Merame» u  «Hemeramis»y) ¢
cOOIOICHUEM TpaBUJI 0€30IaCHOr0 OOpAIIeHHs C BEIECTBAMHU M JIaOOpaTOPHBIM
obopynoBanueM, (GOpMyJIMPOBATh 11€JIb UCCIICA0OBAHUS, IPEACTABISATh B PA3JIMYHON
dbopme pe3ynbTaThl  OKCIEPUMEHTA, aHAJU3UPOBaTH MW  OIICHUBATh  HX
JIOCTOBEPHOCTB;



c(hOpMUPOBAHHOCTh YMEHUM: COOTIOIATh MPABHIIA MTOTH30BAHUS XUMUYECKON
nocynoil u jabopaTopHbIM O00OpyJOBaHWEM, OOpaIlleHUusT C BeEIIecCTBAaMU B
COOTBETCTBHUH C HWHCTPYKIIUSMH TIO BBITTOJHCHHUIO JIA0OPATOPHBIX XUMHUYECKHUX
OMBITOB, HKOJOTHYECKU LIEeecO00pa3HOTr0 IMOBEAEHUs B OBITY M TPYAOBOU
JEATEIIBHOCTH B LIEJIAX COXPAHEHUSI CBOErO 3J0POBbs, OKPYXKAIOIIEH MPUPOIHOU
Cpeabl W JOCTHXKEHUS €€ YCTOWYMBOTO pAa3BUTHSA, OCO3HABAaTh OMACHOCTH
TOKCUYECKOT'O JIEUCTBUSI HA KUBBIE OPraHU3MbI OMPEAEIEHHBIX HEOPTraHUYECKUX
BEILIECTB, MOHMMAas cMbIci nokazarens [IJIK;

c(hOpMUPOBAHHOCTh YMEHUM: OCYLIECTBIATH ILI€JICHANIPABICHHBIM TOUCK
XUMUYECKON MH(MOpMAIUU B PA3IMYHBIX UCTOYHHUKAX (Hay4YHasi U yueOHO-Hay4yHas
JauTepaTypa, CpelcTBa MaccoBoi nHpopMaluu, UHTEpHET U Apyrue), KpUTHUECKU
aHATM3UPOBATh XUMHUUYECKYIO HH(POPMAIIHIO, TIepepadbaThiBaTh €€ U UCIOJIH30BAThH B
COOTBETCTBHH C TIOCTaBJIEHHOW y4eOHOM 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
No 11/ HaumeHoBaHue pa3iesioB U TeM Koanuecrno yacos daekTpoHHbIE (HU(POBHIE)
°n/m
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE peCypChl
Pa3nea 1. Teopernyeckue 0OCHOBbI OPraHUYeCKOM XUMUH

[Ipenmer oprannyeckoit xumuu. Teopus

1.1 CTPOEHUS OPraHUYECKUX COCTMHEHUN A. 8 https://do2.rcokoit.ru/
M. bytneposa
Hroro no pazneny 8
Pasznea 2. YrieBoaopoanbl
I _
2.1 PE/ACIBHRIC YIACBOAOPOBT = aTKAHbL, 5 https://do2.rcokoit.ru/
UKIIOATTKaHbI
H : , .
2.2 CHPEACILHRIC YIIICBOAOPOJIBL: ATKCHET 14 https://do2.rcokoit.ru/
QJTKA/IMCHBI, ATKUHBI
2.3 ApomaTH4ecKue yrieBoaopo bl (apeHbl) 8 https://do2.rcokoit.ru/
[Ipupo € UCTOYHUK €BOJI0POJI0
24 PHPOJHBIC HETOTHIIH YIICBOAOPOAOE H 4 https://do2.rcokoit.ru/
uX nepepadoTka
2.5 ["anoreHnpou3BOIHbIE YTIIEBOIOPOIOB 4 https://do2.rcokoit.ru/
Hroro no paszneny 35
Pasznea 3. Kucinopoacoaep:kamnue oprannyeckue coeJuHeHust
3.1 Cnuptsl. @enon 11 https://do2.rcokoit.ru/
KapOonunbHble COeIMHEHUS: allbIETUIbI U
3.2 keToHbl. KapOoHOoBBIE KUCTOTHI. CIIOKHBIE 21 https://do2.rcokoit.ru/
3¢upsl. Kupst
3.3 VYrneBoanl 9 https://do2.rcokoit.ru/




Hroro o pazneny 41

Pa3znen 4. A3oTcoaep:kaniue opranHnyeckre coeJuHeHUst

4.1 AMUHBI. AMUHOKHUCIIOTEL. beiku 12 https://do2.rcokoit.ru/

Hroro no pazneny 12

Paspnen 5. BeicokoMoJIeKy IsIpHbIE COeIHHEHUS

5.1 BricokoMoneKysipHbIE COETUHEHUS 6 https://do2.rcokoit.ru/

Hroro no paszneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102




IHOYPOYHOE IIVTAHUPOBAHUE

10 KVIACC
KosnyecTBO 4yacoB DJIeKTPOHHbIE
Ne uudgposbie
w/n Tema ypoka Beero Konrtpoabnbie IIpakTnueckue 06pazoBaTebHbIE
padoThI padoThI pecypest
[IpenMeT 1 3HaUYE€HHE OPTaHUYECKON XUMHUH, https://do2.rcokoit.ru/
1 Ipe/CcTaBIeHne 0 MHOr000pa3uu 1
OPraHUYECKUX COCIUHEHUI
DJIEKTPOHHOE CTPOEHUE aTOMa YIJIepoaa https://do2.rcokoit.ru/
2 (ocHOBHOE 1 BO30YKJIEHHOE COCTOSIHUS). 1
BanenTHble BO3MOKHOCTH aToMa yriepoja
XUMHUUYECKas CBA3b B OPraHUYECKUX https://do2.rcokoit.ru/
3 COoeMHEHUsAX. MexaHu3Mbl 00pa30BaHUs |
KOBQJIEHTHOH CBsI3H, CIIOCOOBI pa3phiBa
CBsA3EH
4 Teopus cTpoeHUsT OPraHUYECKUX ] https://do2.rcokoit.ru/
coenquHeHuit A. M. byrneposa
Bunel n3oMepun: CTpyKTypHas, https://do2.rcokoit.ru/
5 POCTPaHCTBEHHAs. DJIEKTPOHHBIE (P PEKTHI 1
B MOJIEKYJIaX OPIraHUUYECKUX COSAUHEHUN
[IpencraBnenue o KIacCUPUKALNH U https://do2.rcokoit.ru/
6 cucreMarnyeckast HomeHkiatypa (IUPAC) 1
OpPraHMYECKUX BEIIECTB
7 Knaccudukanmst peakiuii B opraHUu4ecKoi | https://do2.rcokoit.ru/

XUMHNHU




Cucremaruzanus U 0000IEeHUE 3HAHUHN 110
TEME

https://do2.rcokoit.ru/

AJIKaHBI: TOMOJIOTUYECKHUIA Psil, 001Ias
dopmya, HOMEHKJIATypa U U30Mepus,
3JIEKTPOHHOE U ITPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJI

https://do2.rcokoit.ru/

10

dusnyeckre U XUMHUYECKHE CBOMCTBA
aIIKaHOB

https://do2.rcokoit.ru/

11

Haxoxnenne ankanoB B mpupoze. CriocoObl
MOJTYYCHUS U TPUMEHEHNE ATKaHOB

https://do2.rcokoit.ru/

12

Huknoankansl: obmast popmyna,
HOMEHKJIATypa M U30MEpHsi, 0OCOOCHHOCTH
CTPOCHHS U XUMUYIECKUX CBOMCTB, CIIOCOOBI
NOJTYYEHHS U IPUMEHEHUE

https://do2.rcokoit.ru/

13

Pemenne pac4€THbIX 3a/1a4 HA ONPEICIICHUE
MOJIEKYJISIPHOM (HOPMYJITBI OPTaHUYECKOTO
BEILIECTBA [10 MaCCOBBIM JOJISIM aTOMOB
DJIEMEHTOB, BXOJISIIMX B €r0 COCTaB.
CucreMmarusanysa 1 0000IeHNe 3HAHUHN 110
TeME

https://do2.rcokoit.ru/

14

AJTKEHBI: TOMOJIOTHYECKHH psifl, 001Ias
dbopMyIa, HOMEHKIIATypa, dSJIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

https://do2.rcokoit.ru/

15

dusngeckue U1 XUMHUYECKHUE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHUKOBa

https://do2.rcokoit.ru/

16

Crioco0bI nostyueHus 1 NPUMEHEHNE alTKEHOB

https://do2.rcokoit.ru/




[IpaxTuueckas padora Ne 1 o reme https://do2.rcokoit.ru/
17 "[Tony4yeHue 3TUIIEHA U U3YYEHUE €TO
CBOMCTB"
Pemenue pacy€THpIX 3a/1a4 Ha ONIPEACIICHUE https://do2.rcokoit.ru/
18 MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BELIECTBA
AnKanMeHbl: CONPsHKEHHBIE, N30JMPOBAHHBIE, https://do2.rcokoit.ru/
19 KyMmynupoBaHHble. OcoOeHHOCTH
3JIEKTPOHHOT'O CTPOEHUS
20 XHUMHYECKUE CBOMCTBA CONPSKEHHBIX https://do2.rcokoit.ru/
JTUEHOB
71 CriocoObI mostyueHus 1 puMeHeHNe https://do2.rcokoit.ru/
aJIKaIMeHOB
AJKUHBI: TOMOJIOTHYECKHUH Psifl, 001as https://do2.rcokoit.ru/
” dopmya, HOMEHKIATypa, JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII,
¢du3nveckne CBOMCTBA
23 XHUMHYECKHE CBOMCTBA AIKMHOB https://do2.rcokoit.ru/
24 KadecTBeHHBIE peaKIMK HA TPOIHYIO CBA3b https://do2.rcokoit.ru/
’5 CriocoObI mostyueHus 1 IpuMeHeHNe https://do2.rcokoit.ru/
AJIKUHOB
26 Pemenue 3aga4: pacy€Thl O ypaBHEHUIO https://do2.rcokoit.ru/
XUMUYECKON peakuu
7 CucreMmarusanysa 1 0000IeHNe 3HAHUHN 110 https://do2.rcokoit.ru/
TeMe
28 ApeHBI: TOMOJIOTUYECKUH PsiJI, 00IIIast https://do2.rcokoit.ru/

dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U




MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIT
OeH301a U TOJTyoa, uX (PU3UIECKre
CBOMCTBA

XHUMHUUYECKUE CBOMCTBA aPEHOB: PEAKIUU

https://do2.rcokoit.ru/

29
3aMelEeHUs
XHUMHUYECKUE CBOMCTBA apEHOB: PEAKIUU https://do2.rcokoit.ru/
30 MIPUCOETUHEHUS, OKUCIIEHUE TOMOJIOTOB
OeH3ona
31 OcoOEHHOCTH XMMHYECKUX CBOWCTB CTUPOIIA https://do2.rcokoit.ru/
Pemenue pacy€THbIX 3a/1a4 Ha ONIPEACIICHUE https://do2.rcokoit.ru/
32 MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BEILIECTBA
33 Croco0blI OJTydeH st U IPUMEHEHHE apEHOB https://do2.rcokoit.ru/
34 ['eneTndeckas CBA3b MEXKIY Pa3INYHBIMU https://do2.rcokoit.ru/
KJIaccaMH YIJIeBOJOPOJIOB
Pacuérbl 0 ypaBHEHUAM XUMHUYECKUX https://do2.rcokoit.ru/
35 peakmuii. Cucremarusaius u 00001eHIe
3HAHWI 10 TeMe
36 [Tpupouslii ra3. [TonyTHbIE HEPTIHBIE Ta3bl https://do2 rcokoit.ru/
37 KameHHBIi yroap ¥ IpOIyKThI €T0 https://do2.rcokoit.ru/
nepepaboTku
18 Hedtp 1 ciocobs! e€ nepepaboTKH. https://do2.rcokoit.ru/
[IpumeHeHue MpoayKTOB nepepaboTKku HEPTH
39 I'enernueckas cBsI3p MEXKY pa3InYHBIMU https://do2.rcokoit.ru/

KJIacCaMM YIJIEBOJOPOOB




40

l"amoreHonpon3BoOAHbBIE YIIIEBOAOPOIOB:
3JIEKTPOHHOE CTPOEHUE; PEaKIINU 3aMEeICHUS
rajioreHa

https://do2.rcokoit.ru/

41

JleiicTBue 1Ie04Yei Ha
rajoreHnpou3BoiHbIe. B3anmonaeicteue
JIATAJIOT€HAJIKAHOB C MarHUEM U [IAHKOM

https://do2.rcokoit.ru/

42

HCTEMATU3ALUA U [IEHUE 3HAHUN IT
Cucremarusa 000011IeHNE 3HA 0
pazneny "YrieBonopoasr"

https://do2.rcokoit.ru/

43

KoHnTtponbHast paboTta mo Teme
"Yraesogopoer"

https://do2.rcokoit.ru/

44

[IpenenbHbple 0THOATOMHBIE CIIUPTHI:
TOMOJIOTHYECKUH psif, oOmias popmya,
CTpOEHHE MOJIEKYJI, U30MEpHs,
HOMEHKJIaTypa, Kiaccuukanus, Gu3ndecKue
CBOMCTBA

https://do2.rcokoit.ru/

45

XHUMHUUYECKUE CBOMCTBA IIPEAEIBHBIX
OJIHOATOMHBIX CIIUPTOB

https://do2.rcokoit.ru/

46

CrniocoOblI noy4eHus v NpUMEHEHHe
O/IHOATOMHBIX CIIUPTOB

https://do2.rcokoit.ru/

47

[TpocTeie a¢upbl: HOMEHKIATYpa U
HU30MepHsI, 0COOEHHOCTH (QU3UUECKUX U
XUMHYECKHX CBOMCTB

https://do2.rcokoit.ru/

48

MHOFO&TOMHBIG CHI/IpTBIZ STHUIJICHI'JIUKOJIb U
TJIMIEPHH, UX (U3UYECKUE U XUMUYECKUE
CBOMCTBA

https://do2.rcokoit.ru/

49

Crioco0bI mostyueHus 1 IpuMeHeHNe
MHOT'OQTOMHBIX CIIUPTOB

https://do2.rcokoit.ru/




@DeHoJI: CTPOCHUE MOJIEKYIIbI, (PU3UYecKHe

https://do2.rcokoit.ru/

50 .
cBoicTBa. TOKCHYHOCTH (heHoIa
51 XuMHUecKue CBOHCTBa (eHona https://do2 rcokoit.ru/
52 CriocoOsl MoNy4eHus ¥ IpuMeHeHue GpeHosa https://do2.rcokoit.ru/
IIpakTuueckas padora Ne 2. Perenue https://do2.rcokoit.ru/
53 SKCIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"CrupTsl ¥ heHoBI"
54 CucremaTtu3zanus u 0000IIeHHE 3HAHUI 110 https://do2.rcokoit.ru/
TeMe
AJbETUIBI U KETOHBI: JIEKTPOHHOE https://do2.rcokoit.ru/
55 CTpOEHUE KapOOHMIbHOM TPYIIIIBL;
TOMOJIOTHYECKHUE psfbl, 001as popmyia,
M30MEepHUs U HOMEHKJIATypa
56 Anbuz[emz[m Y KETOHBI: (PU3HUYECKUE https://do2.rcokoit.ru/
CBOMCTBA; pEaKIK NPUCOEIUHEHUS
57 Peakuuuy okucieHus: 1 KaYECTBEHHBIE https://do2.rcokoit.ru/
peaKIuu albJAeTnI0B U KETOHOB
58 C11oco0Bbl MOJTyYEHUS aTbAETHI0B U KETOHOB https://do2.rcokoit.ru/
O1HOOCHOBHBIE TIPEIeNIbHBIE KapOOHOBBIS https://do2.rcokoit.ru/
59 KHCJIOTBI, 0COOCHHOCTH CTPOCHUS MX
MOJIEKYJT
60 N3omepust 1 HOMEHKIIaTypa KapOOHOBBIX https://do2.rcokoit.ru/
KHCJIOT, UX (hU3nuecKue CBOCcTBa
61 XHUMHUUYECKUE CBOMCTBA IIPEAEIBHBIX https://do2.rcokoit.ru/

OJHOOCHOBHBIX I(ap60HOBBIX KHCIIOT




62

Oco0eHHOCTH CBOWCTB MypaBbUHOM
KHCJIOTBI. MHOT0O0Opa3ue KapOOHOBBIX
KUCJIOT

https://do2.rcokoit.ru/

63

OCOOEHHOCTH CBOWCTB: HEMPEACIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THAPOKCHUKAPOOHOBBIX
kuciot. [IpencraBureny BeICIINX
KapOOHOBBIX KUCIIOT

https://do2.rcokoit.ru/

64

[TonsaTue o Mpou3BOIHBIX KAPOOHOBBIX
KHCJIOT

https://do2.rcokoit.ru/

65

CriocoO#b! mosTydeHus 1 IpUMEHEHHE
KapOOHOBBIX KUCIIOT

https://do2.rcokoit.ru/

66

CrnoxHbIe Y(OUPHI: TOMOJIOTHYECKUH P,
obmas popmyina, n3oMepus U HOMEHKIIaTypa

https://do2.rcokoit.ru/

67

duznueckre 1 XUMUYECKHE CBONCTBA
3¢upoB

https://do2.rcokoit.ru/

68

Pemenne pacu€THbIX 3a/1a4: IO YPABHEHUIO
XUMUYECKON PeaKLUy, Ha ONpPEEICHUE
MOJICKYJISIPHOU (POPMYITBI OPTraHHYECKOTO
BELIECTBA

https://do2.rcokoit.ru/

69

[Tpaktuueckas padota Ne 3. Pemenue
9KCIIEPUMEHTANIFHBIX 3a7a4 110 TeMe
"Kap6oHnoBsie kucinothl. CioxkHbie dPups"

https://do2.rcokoit.ru/

70

Kupsr: ctpoenue, puznveckue u
XUMHUYECKHE CBOMCTBA (THIPOITU3)

https://do2.rcokoit.ru/

71

OCOoOeHHOCTH CBOWCTB JKUPOB, COICPIKAIINX
OCTAaTKH HCHPCACIBbHBIX JXUPHBIX KUCJIOT.
Kups! B mpupone

https://do2.rcokoit.ru/




72

MpI1a Kak cOJIM BBICIIMX KapOOHOBBIX
KHCJIOT, UX Moolee aeicteue. Ilonsatue o
cuHTeTHYecKnX Moromux cpeactrax (CMC)

https://do2.rcokoit.ru/

73

I'eneTuyeckas cBsI3b yrieBOJOPOAOB U
KHCIJIOPOJICOACPKAIINX OPTaHUYECKUX
BELIECTB

https://do2.rcokoit.ru/

74

Pacuérel o ypaBHEHUAM XUMHUYECKHUX
peaKkuuit

https://do2.rcokoit.ru/

75

Cucremarusanusa 1 0000IeHNE 3HAHUHN 110
TEME

https://do2.rcokoit.ru/

76

OO01mast XapakTepuCTHKa YTIIEBOAOB U
KJIacCU(UKAIUs yTIeBOJOB (MOHO-, TU- U
MTOJICaXapHU/Ib)

https://do2.rcokoit.ru/

77

Monocaxapuisl: Gpu3nuecKue CBOMCTBA U
HAXO0XJICHUE B IPUPOJIC

https://do2.rcokoit.ru/

78

[TpumeHeHue TI0KO03bl, €€ 3HaUeHUE B
KU3ZHEJEATEIIbHOCTH OpraHu3Ma

https://do2.rcokoit.ru/

79

]Z[Hcaxapw:[blz caxapo3a, MaJIbTO3a U JIaKTO34a.

Haxoxnenue B npupoze U IpUMEHEHNe
JUcaxapuioB

https://do2.rcokoit.ru/

80

[Tonucaxapuapl: cTpOEHUE MAKPOMOJIEKYII,
¢u3nueckre 1 XUMHYECKHE CBOMCTBA,
IIPUMEHEHNE

https://do2.rcokoit.ru/

81

[TonsaTue 06 UCKYCCTBEHHBIX BOJIOKHAX

https://do2.rcokoit.ru/

82

Pemenne pacyeTHBIX 3a/1a4 Ha ONIPECIICHHUE
JTOJIA BBIXOJ1a MMPOIYKTA PEAKIIH OT
TEOPETHYECKH BO3MOKHOTO

https://do2.rcokoit.ru/




Cucremaruzanus U 0000IEeHUE 3HAHUHN 110

https://do2.rcokoit.ru/

83
pasneny
KonTtponsHas pabota o teme https://do2.rcokoit.ru/
84 "Kucnopocoaepxainiye opraHu4eckue
coenuHeHus"
AMUHBIL: KTaccupUKaIys, CTPOCHUE https://do2.rcokoit.ru/
85 MOJIEKYJI, oOmmast hopmysia, u3oMepusi,
HOMEHKJIaTypa 1 (pu3nyecKre CBOMCTBA
R6 XUMHYEeCKUE CBOWCTBA alNU(PaTHIECKUX https://do2.rcokoit.ru/
aMUHOB
27 AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH https://do2.rcokoit.ru/
XUMUYECKUX CBOMCTB aHUJIMHA
23 CrniocoOblI noy4eHus v NpUMEeHEeHHe https://do2.rcokoit.ru/
anmu(aTuyecKuX aMHUHOB
AMMHOKHUCIIOTBI: HOMEHKJIATypa U U30Mepusl, https://do2.rcokoit.ru/
89 busndeckue coiicta. OTaeIbHBIC
MPEACTABUTENH 0-AMUHOKHCIIOT
XuMHUYECKHEe CBOMCTBA aMUHOKUCIIOT, UX https://do2.rcokoit.ru/
90 Ouosornyeckoe 3HaueHNe aMUHOKHCIIOT.
CuHTE3 ¥ TMAPOJIN3 NENTUAOB
91 benku xak npupoAHbIE TOIUMEDSIL; https://do2.rcokoit.ru/
CTPYKTYpHI OEJIKOB
92 XUMHUECKHEe CBOHCTBA OSITKOB https://do2.rcokoit.ru/
A3oTcozeprKale reTeporuKInIecKue https://do2.rcokoit.ru/
93 coequHeHus. HyKkiIeMHOBBIE KUCIIOTHI:

COCTaB, CTPOCHHE U OMOJIOTHYECKAs POJIb




IIpakTuueckas padora Ne 4. Perenue
AKCTIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"A30TcoAepKallie OPraHNYEeCKUE
coenuHeHus"

94

https://do2.rcokoit.ru/

[IpakTuueckas padora Ne 5. Perenue
95 SKCHEPUMEHTAIBHBIX 33]1a4 110 TEME
"Pacno3HaBaHne OpraHUYe€CKUX COeAUHEHM"

https://do2.rcokoit.ru/

KonTtponsHas pabota o teme
96 "A30TcoaepIKale OpraHuyecKue
coeMHeHus"

https://do2.rcokoit.ru/

OCHOBHBIE TIOHATHS XUMHH
97 BBICOKOMOIJICKYJIAPHBIX COC,I[I/IHGHI/If/'I n

METOJbI UX CUHTC3a —IIOJIMMCPU3alvd U
IIOJIMKOHACHCAI U

https://do2.rcokoit.ru/

[TnacTmaccel. YTunuzanus u nepepadoTka
IIacTUKa

98

https://do2.rcokoit.ru/

DnacToMepbl: HaTypaJIbHbIN CHHTETUYECKUE

99
Kaydyku. Pe3una

https://do2.rcokoit.ru/

Bosokna: HaTypaibHbIE, HCKYCCTBEHHBIE,
100 cuHrernuyeckue. [loaumeps criennanbHOro
Ha3HaYCHUS

https://do2.rcokoit.ru/

[Tpaktuueckas padota Ne 6. Pemenue
101 SKCIIEpPUMEHTAIBHBIX 3a]1a4 110 TEME
"Pacno3HaBaHue€ IJIaCTMAcC U BOJIOKOH"

https://do2.rcokoit.ru/

O06o0meHre U cucTeMaTru3alus N3y4YeHHOTO
102 Marepuaiia 1no Teme "BbICOKOMONEKYIIpHbIE
coenuueHus"

https://do2.rcokoit.ru/

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




YUYEBHO-METO/INYECKOE OBECIIEYEHUE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /U1 YYHEHUKA

Xumus, 10 knace/ Epemun B.B., Ky3smenko H.E., JIpo3nos A.A., JIyaun B.B.;
nop penakuei Jlyauna B.B., OO0miecTBo ¢ OrpaHU4eHHON OTBETCTBEHHOCTHIO
«JIPODA»; AknnonepHoe obmectBo «M3narensctBo «IIpocBeiienne»

METOANYECKHUE MATEPHUAJIBI IS YUUTEJIA

1. IIporpamma kypca xumuu 11t 10- 11 xkmaccoB 0011e00pa3oBaTeIbHbIX YUPEKISHUN
(6a3oBblit ypoBeHb). ABtop: Epemun B.B.

2. Yuebnuk «Xumus 10 kmacey». ABropsl: Epemun B B., Jlyaun B.B., Tepenun B.1.,
Kysemenko H.E., JIpozoB A.A

3. Innaktnueckue marepuaisl. 10-11 knaccel. ABTop: Pagenkuit A.M.

4. Xumus. Ypoku B 10 xiacce : mocodue s yuuTesei o0eo0pa3oBar. yupekIeHun
/ H. H. T'apa

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1. http://www.alhimik.ru IIpeactaBieHsl ciaeayromue pyOprKU: COBEThI a0UTYpPUCHTY,
YUUTENI0 XUMUH, CIPABOUYHHK (OUEHb Ooiibllasi moAOOpKa TaOJMIl U CHPaBOYHBIX
MaTepuanoB), Becélas XHMHS, HOBOCTH, OJMMIIMAJbI, KyHCTKamepa (macca
UHTEPECHBIX UCTOPUYECKUX CBEJICHHIA)

2. http://www.hij.ru/ KXypHan «Xumus W JKU3HB» TIOHSATHO U 3aHUMATEJIBHO
pacckasbiBaeT 000 BCEM MHTEPECHOM, YTO MPOUCXOAUT B HAYKE M B MHUPE, B KOTOPOM
MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnekTpoHHBI XypHan «XUMHUKA H
XuMus». B )kypHae npenctaBieHo MHOKECTBO OTIBITOB IO XUMUU, COJIEPIKUTCS MHOTO
3aHUMAaTEIbHON HH(POPMAIIUU, TIO3BOJIAIONICH YBJICUb YYEHUKOB IKCIIEPUMEHTATHHON
4acTbhIO MpeAMETa.

4. http://c-books.narod.ru JIutepatypa no xumumu.

5. http://1september.ru/. XKypuan «I[lepBoe ceHTIOps» s yuyuTene u He Toiabko. B
HEM TMpeACTaBIEHO OOJbIIOE KOJIWYECTBO paldOT YYEHUKOB, B TOM UHUCIE U
UCCIIEZIOBATEIBCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya BcepoccHCKUi IMIKOJBHBIN MOPTaJI CO
CCBUJIKaMU Ha 00pa3oBaTeNIbHbIE CAUThI [0 XUMHH.




7.  www.periodictableru  COOpHMK  cTaTeii O  XUMHYECKHX  DJIEMEHTax,
WILTFOCTPUPOBAHHBIA SKCTICPUMEHTAMH.

HNHuTepHeT-pecypc HA AHTJIMIICKOM SI3bIKE
http://webelementes.com. CoepUT UCTOPHUIO OTKPHITUS M ONMMCAHUE CBOWCTB BCEX
XUMHUYECKHX DIIEMEHTOB. Byner mone3eH ans o0ydaromuxcs B SI3BIKOBBIX IKOJNAX H
KJ1accax.
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