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MNOACHUTEJIBHAS 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanbHoro 3akoHa oT 29.12.2012 Ne 273-D3 «O6 obpazoBanuu B Poccuiickoii
Qeneparuny, TpeOOBaHMKH K pe3yibrataM OCBoeHHs (enepanbHO  00pa3oBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBieHHbIX B DepepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenMera «XuMHS» B 00pa3oBaTeNbHBIX opranuzanusx Poccuiickoir deneparum,
pean3yIOLUIMX OCHOBHBIE 00pa30BaTENbHbBIE POrPaMMbl, U OCHOBHBIX M0JIOKEeHUN «CTpaTerun
pazBuTHusl BocniuTanus B Poccuiickoit ®enepanuu Ha niepuon no 2025 roga» (Pacmopsbkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET Ba)XHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTO oOpa3zoBanusi ywamuxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peaiiuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOMUIBLHOIO OO0Y4YEeHHs, MPU3BAHO
obecrieunTh 00IIE00pa30BaTEIbHYI0 U OOIIEKYJIBTYPHYIO MOATOTOBKY BBITYCKHUKOB IIKOJIBI,
HEOOXOIUMYIO Ul aJanTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TaKXKe IS MPOAOIDKEHHS OOYYeHHs B OpraHM3alMsx MpodecCHOHATBLHOrO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS ABIISETCS OJHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nonoxenusmu Pr'OC COO o
B3aUMOOOYCIIOBJIEHHOCTH 1I€JIeH, COJEpKaHusl, pe3yJbTaTOB O0yUYeHUs U TPeOOBAaHUMN K YPOBHIO
MOJTOTOBKUA BBIMYCKHUKOB. CBUAETETLCTBOM TOMY SBJISIOTCS CJIEAYIOLIUE BBIMOJIHSIEMbIC
POrpaMMOii 0 XUMUHU (YHKITUH:

¢ UH(QOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod obecreynBaeT TMOJydeHHE
MPEJICTAaBICHUS O LIEJsIX, COJep)KaHWU, oOmIeil cTpaTterud OOy4eHHsl, BOCIIUTAHUS U
pa3BUTHS OOYyYaIOUIUXCS CPEACTBAMH IPEeIMeTa, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ MpelycMaTpuBaeT  OIpe/eeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJUYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHK; MOIXOJO0B K
(OpMHUPOBAHUIO COAEPKATEITLHOM OCHOBBI KOHTPOJII U OLIEHKH OOpa30BaTEIbHBIX
JOCTHXKEHUI oOydaroluxcsi B paMKaX HMTOrOBOM arTecTalud B (QopMe €IUHOIO
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Tporpamma asist yrinyOIE€HHOTO U3YUEHUS XUMUH:

e yCTaHaBJIMBAaeT MHBAPUAHTHOE MPEIMETHOE CO/Ep)KaHue, 00s3aTeIbHOE Ul U3yUEeHUs
B paMKax OTAENbHBIX mpoduiel, NpeaycMaTpuUBaeT  pacOpeleleHne |
CTPYKTYpUPOBAHHE €ro IO KJIaccaM, OCHOBHBIM COJEpIKaTENIbHBIM JIMHUSAM/pa3jienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, PEKOMEHIYyEeMOTo JUIsl U3Y4EeHHUS
OTJENEHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHHsI Y4eOHOTo MaTepuana C
y4€TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPHUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3CH;

e JaéT METOAMYECKYI0 HHTEpIpeTaluio MLejaell M 3ajad M3ydeHUs MpeAMeTra Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
o0rmiero oOpa3oBaHus, COJAEPKATEIBHON XapaKTEPUCTUKU IUIAHUPYEMBIX PEe3yJIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMbl CPEIHEro o0Imero oOpa3oBaHUs



(JIMYHOCTHBIX, METANPEAMETHBIX, MPEIMETHBIX), a TAK)KE C y4ETOM OCHOBHBIX BHJIOB
y4eOHO-TI0O3HABATENbHBIX JICUCTBUN O00y4aromerocss MO OCBOCHHUIO COJACpP>KaHUS
peamMera.

[Io BceM Ha3BaHHBIM MO3ULMSAM B IPOrpaMMe IO XHUMUHA NOPELYyCMOTpPEHA
MIPEEeMCTBEHHOCTh C OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON 1O XUMHUHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTaBIISIIONIEH collepikaHus y4eOHOTO mpeaMeTa « XUMHUsS») 0CTaETcsl BOZMOKHOCTh BEIOOpA €ro
BAPUATUBHOW COCTABIAIOLIEH, KOTOPAs JOJKHA OMPEAEIATHCS B COOTBETCTBUU C HANPABICHUEM
KOHKPETHOTO Mo 00ydIeHHUS.

B cootBerctBuM ¢ koHuenrtyajabHbIMH TONoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriry0JaEHHOTO ypoBHEH B cucteme AuddepeHunpoBaHHOro o0yueHus Ha
YPOBHE CpeHEro 00IIero oopa3oBaHusi XUMHUS HA YPOBHE YIIyOIEHHOTO U3YYCHUS HAIPaBIICH
Ha peanu3alyio IPEEeMCTBEHHOCTH C [IOCIEAYIOIIMM JTAllOM IIOJYyYEHUS XUMHYECKOIO
00pa3oBaHUs B paMKax U3y4eHUs CHEIHAbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHUX JUCIUTUINH
B By3aX M OpraHU3aLMUIX CPEJHEr0 MPOeCcCHOHANTEHOr0 00pa3oBanus. B 3Toli CBSI3M M3ydeHHe mpenmera
«X¥UMHUS» OPHEHTHPOBAHO IPEUMYIIECTBEHHO HA pACIIMpPEHHE M YIIIyOJIeHHE TEOPETHYECKOH |
MPAKTHYECKON TOATOTOBKH OOYYAIOIINXCS, BHEIOpABIIMX OMNpeAenEHHBIH mpoduias 0oOydeHUs, B TOM
YHCJIe C TEpPCIEeKTHBOW MOCIEAYIONIEro IOMYYeHHs XHMHYECKOro OOpa3oBaHHMsS B OpraHU3alUsIX
npodeccruonanbHOTO 00pazoBanus. Hapsmy ¢ atum, B cBete TpedoBanuii ®I'OC COO k mmaHupyeMbIM
pe3ynpTaTaM OCBOCHHUsS (eAepalbHON 00pa3oBaTeNbHOW MPOTpaMMBl CPETHEro oOIero oOpa3oBaHUs
U3y4eHHe npeaMeTa «XHMUs» OPHEHTHPOBAHO TAKKe Ha PEIICHHWE 3a7ad BOCIHTAHUS M COIHAIBHOTO
pa3BUTHA OOydaroIMXcs, Ha (OPMHPOBAHWE Yy HHUX OOIICHHTEIUICKTYaJbHBIX YMEHHH, yMEHHH
paloHanu3anud  ydyeOHoro Tpyma M OOOOMIEHHBIX  CHOCOOOB  JEATEIBHOCTH,  HMEIOIIUX
MEXKIUCLUIUIMHAPHBIN, HAATPEIMETHBIN XapakTep.

CocraBisiiomuMH ~ IpeaMeTa  «XUMHS» Ha YpOBHE YIUIyONEHHOTO W3Y4YEHHs SIBISIFOTCS
yroyonéuueie Kypchl — «Opranndeckas xumus» u «OOmias u Heopranmueckas xumus». llpu
OTIpeJIeJIEHUH TTOIX0A0B K OTOOpY ¥ CTPYKTYPHOH OpTaHU3alMu COJIEPKAaHUSI 3THX KypCOB B IpOrpamme
0 XUMUH 332 OCHOBY NMPHUHATHI nosiokenuss GI'OC COO o paznuuusix 6a30BOro U yriyOoJIeHHOr0 ypoBHEH
W3y4YeHHUs TIpEIMETA.

OcHoBy conepxxanust KypcoB «Opranmdeckass xumus»y U «OOmas u HeopraHudecKas XUMUSD)
COCTaBJISICT COBOKYITHOCTH NPECAMETHBIX 3HAHUU U yMeHHﬁ, OTHOCAIINXCA K 6330BOMy YPOBHIO M3YyUYCHUSA
npeaMera. JTa cUCTeMa 3HaHWH TMONydaeT ONpeleNiEHHOE TEOPETUUECKOe JOIOIHEHHE, MO3BOJISIONIee
OCO3HAHHO OCBOHTH CYIIECTBEHHO OOJbIINA 00BEM (akTojormyeckoro wmarepuana. Tak, Ha
yrIyONEHHOM YpOBHE H3Y4YEHHsl TpeaMeTa obOecrieueHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEIUYCHUS
0o0béMa 3HAHUH O XMMHYECKHX 3JI€MEHTaX W CBOWCTBAX WX COEIMHEHMH Ha OCHOBE DPACHIMPEHHS U
yrIyOJeHnsT TPEACTaBICHUH O CTPOSHHHM BEHIECTBA, XHMHUYECKOW CBS3HM W 3aKOHOMEPHOCTSX
MPOTEKAHUSl PEAKIMH, pAaCCMAaTPUBAEMBbIX C TOYKH 3PEHUS XUMHUUYECKOM KHHETUKU U
TepMOJIMHAMUKU. M3yueHne nepuoandeckoro 3akoHa u llepuoandeckon CUCTEMBI XUMUYECKUX
AJIEMEHTOB 0a3MpyeTCs Ha COBPEMEHHBIX KBAHTOBOMEXAaHUYECKUX MPECTABICHUSAX O CTPOSHUHU
atoma. XHUMHYECKasi CBA3b OOBSCHICTCS C TOYKH 3PEHUS YHEPTeTUUECKHX W3MEHEHWH mpu eé
0o0pa3oBaHUM U pa3pyIIeHUH, a TAKXKE C TOUYKH 3pEHUs] MEXaHU3MOB e€ oOpazoBanus. M3ydyeHue
TUTIOB PEaKIUi JOMONHsSIeTCS (OPMUPOBAHUEM TMPEACTABICHUN 00 DIEKTPOXUMUYECKHUX
MPOLECCaX U JIEKTPOJIU3E PACIJIABOB M PACTBOPOB BEIIECTB. B Kypce opraHnyeckoil XuMuu mnpu
PacCCMOTPEHHH PEAKITMOHHON CIIOCOOHOCTH COSTMHEHUH yIesieTcsi 0c000e BHUMAaHKE BOTIPOCaM
00 97eKTpoHHBIX 3¢ ¢deKTax, O B3aUMHOM BIUSHHM aTOMOB B MOJEKylaXx M MeEXaHHU3Max
peaKuui.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEp)KaHHE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3YYEHHUs Ui KJIAcCOB ompeAenéHHoro mnpoduis (IMIaBHBIM 00pa3oM Ha UX CTPYKTYpY H



XapakTep JOMOJHEHMH K o01Iel cucTeMe MpeIMeTHBIX 3HaHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npenMeTel. Tak, Hampumep, B COJACPKAHHH TPEAMETa I KIACCOB XHMHUKO-(DH3MYECKOro
npoduns 00IbIIOe 3HAYCHHE OYyIyT UMETh 3JIEMEHThI Y4eOHOTO MaTrepuaia 1mo oomeil XuMuu.
[Ipr w3yueHuu mpenMera B JAHHOM cCIydae akIEHT OyJaeT ciellaH Ha OOIIHOCTh METO/OB
II03HAHMS, OOIIHOCTh 3aKOHOB U TEOPH B XUMHUH U B (PU3UKE: aTOMHO-MOJIEKYJISIpHAS Teopust
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl U DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIH3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U IPYTOE.

B T0 ke BpeMs B collepiKaHUU MPEAMETa JIIsl KITACCOB XMMUKO-OMOJIOTHIECKOTO TPOQPUIIS
OomNbIIMI yAETBHBIA Bec OyIeT UMETh OpraHWYEeCcKas XUMUsS. B 3TOM ciydae mpeaocTaBiseTcs
BO3MOXXHOCThH Jis 0oJiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKOW OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOJST, K MPUMEPY, TaKue CTPYKTYpHbIE
KOMIIOHEHTBI, KaK JMMH/bL, OEJKH, YIJIeBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. [lpu stom
3HAHUSL O COCTaBE€ M CBOMCTBAx MpPEACTaBUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILECTB
CITy’KaT OCHOBOH JIJISl U3YYCHUS CYIIHOCTH MTPOLIECCOB JOTOCHHTE3, TbIXAHUS, TUIIECBAPCHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHUS, OCBOEHHUS OOIIEHAYyYHBIX
METOJIOB TTO3HAHUS U OIbITa MPAKTUYECKOTO MPUMEHEHHUS HayUYHbIX 3HAHUHM U3yueHUe mpeameTa
«Xumus» Ha YriayOnEHHOM YpPOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBS3SX C YUCOHBIMHU
MpeMETaMH, BXOISAIIMMHU B COCTaB MPEAMETHBIX obJiacTel «EcTecTBEeHHO-HAYYHBIE MPEIMETHI»,
«MaremaTtuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu uzyyenun yuyeOHOro mpeamera «XHUMHs» Ha YrIIyOIEHHOM YPOBHE TakkKe, Kak Ha
YpPOBHE OCHOBHOTO U cpemHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeid
MIEPBOCTENICHHOW 3HAYMMOCTH SBJIICTCS (OPMUPOBAHHWE OCHOB HAyKHM XUMHUHU KakK 00JIaCTH
COBPEMEHHOTO EeCTECTBO3HAHMSI, TMPAKTUYECKON MJESITeNbHOCTH 4YeJIOBeKa U OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KyNIbTyphl. PelieHue 3Toi 3ajauu Ha yrayOia€HHOM YpPOBHE H3yuUeHUSs
MpeAMETa MPEJoIaraeT peau3aluio TaKuX 1efeH, Kak:

e (QopmupoBaHUE MPEICTABICHUN: O MaTEepUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y TI03HABAEMOCTH SIBJICHUH MPUPOJIBI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Benymieil pojii B 00€CIICUCHUH YCTOWYMBOTO PA3BUTHS YEJIOBEYECTBA: B PEIICHUU
npo0JieM HKOJIOTMYECKOM, SHEePreTHYecKod W THIINEeBON OE30MacHOCTH, B Pa3BUTUU
MEIWIIMHBI, CO3/JIaHUM HOBBIX MAaTEpUajoOB, HOBBIX HWCTOYHUKOB JHEPTrUHU, B
obecrieueHun panoHaIBHOTO MIPUPOIOTIOIB30BAHMUS, B (dhopMupOBaHUH
MHPOBO33PEHUS U 00IIEH KYJIbTyphl YEJIOBEKA, a TAKXKE IKOJIOTHUYECKH 000CHOBAHHOTO
OTHOILLIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM Cpee;

® OCBOCHHME CHCTEMBl 3HAHMH, JISKAIIUX B OCHOBE XUMHUYECKON COCTABISAIOLICH
€CTeCTBEHHO-HAyYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHSTHUN, 3aKOHOB H
TEOPHIl XWMUM, COBPEMEHHBIX MPEACTABJICHUI O CTPOEHHUM BEIIECTBA HA pPa3HbBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJIMOJIEKYJIIPHOM, 0
TEPMOJUHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECUH, PACTBOpPAX M JUCIEPCHBIX CHCTEMax, 00 00muX
HAyYHBIX TMPHUHINATIAX XUMHUYIECKOTO TTPOU3BO/ICTRA;

e (QopmupoBanue y O0OYyYarOIMIMXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XUMHUYECKMX 3HAHWA I OOBSCHEHUS KIIOYEBBIX HACH U mpoliem
COBPEMEHHON XHMHH, I OOBSCHEHHUS W TPOTHO3UPOBAHUS SIBICHHUHN, HMEIOIINX
€CTECTBEHHO-HAYYHYI0 MPHUPOAY; TPAMOTHOTO peEIHIeHHs MpoOJeM, CBS3aHHBIX C
XUMHEH, TPOTHO3UPOBAHUS, aHallM3a M OINEHKM C TO3UIHUA 3KOJOTHYECKOU



0e30MacHOCTH TOCIIEACTBUI OBITOBOM M MPOWU3BOJACTBEHHOM JCATEIHHOCTH YEJIOBEKA,
CBS3aHHOH C XHMHYECKHM TIPOM3BOJCTBOM, WCIIOIB30BAHHUEM U IepepadOTKOU
BCIICCTB;

yriyOJieHHe TPEACTABICHUH O HaydyHbIX METOAaX IT03HAHMs, HEOOXOAUMBIX IS
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUSI XMMUYECKUX
SBJICHHM, MMEIOMUX MECTO B TPHPOAC, B MPAKTHUYCCKOH MACATCIBHOCTH H
MOBCEIHEBHOM JKU3HU.

B 1muiane peanuzanuM TEpBOOYEPENHBIX BOCHHUTATENBHBIX M PAa3BUBAOLIMX (YHKUIUH
LIEJIOCTHOW CUCTEMBI CPEJHEro O0IIero oOpa3oBaHUS IPU U3YYEHUHU IpeaMmeTa «XuUMHUs» Ha
yri1yOJa€HHOM YpOBHE 0COOYIO aKTyaabHOCTh IPUOOPETAIOT TAKHE LIENIN U 3a]1a4H, KakK:

BOCIIUTaHHE YOEXKIEHHOCTH B MO3HABAEMOCTH SIBICHUW TPHPOIBI, YBAXKCHHUS K
IIPOLIECCY TBOPYECTBA B O0JIACTU TEOPETHMYECKUX W MPHUKIAIHBIX HCCIEIOBAaHHUI B
XUMHUH, (GOPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHUBALIMUA K OOYYEHHUIO M MO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO U
CaMOBOCIIUTAaHHIO Ha OCHOBE YCBOCHHS OOIIEUYEIIOBEUECKUX [IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYaJlbHBIX W  TBOPYECKHUX
CrocoOHOCTEH 00yJarommxcsi, GopMUpPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMOOOpa30BaHUI0O U HENPEpPHIBHOMY OOpa30BaHUIO KaK YCIOBHIO YCHEIIHOMN
npodecCHOHaNbHOM U OOLIECTBEHHOW NEATENBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHHMI W HABBIKOB Pa3yMHOr0 MPHUPOAOIOJIB30BAHUS, PA3BUTUE
DKOJIOTHYECKOW  KYNbTYphl, HpUOOpEeTeHHEe  OmbITa  OOLIECTBEHHO-ITOJIE3HON
AKOJIOTMYECKOU JIEATEIBHOCTH.

OO0miee 4YUCIO YacoB, MPEIYCMOTPEHHBIX /Il M3y4eHUS XUMHUHM Ha YriayOJeHHOM YpOBHE
cpenHero obmero oOpa3oBaHus, coctaBiseT 68dacoB: B 10 kmacce — 68 uacoB (2 yaca B
Heneno), B 11 kmacce — 0 wacoB (0 4acoB B HENEIO).



COJAEP)KAHUE OBYYEHUA 10 KJIACC

OPI'AHMYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[Tpeamer u 3HaueHHE OPraHUYECKON XUMUHU, IIPEACTABIEHUE O MHOT0O0pa3uy OPraHNYeCKUX COCTUHEHUH.

DJEeKTPOHHOE CTPOEHHE aroMma YIJepoja: OCHOBHOE M BO30YKIEHHOE COCTOsSHUS. BaneHTHble BO3MOXHOCTH aToMma YIJepoja.
XuMUYecKasi CBsI3b B OPraHUYECKHX COCAMHCHHSX. TUIBI TUOpHIM3AlMKM aTOMHBIX opOuTaiell yriepoma. MexaHU3MBl 00pa30OBaHUs
KOBaJIEHTHOM CBA3U (OOMEHHBIN U IOHOPHO-AaKLENTOPHBIHN). TUIbI IepeKpbIBaHMsI aTOMHBIX OpOuUTanel, - u n-cBa3u. OnuHapHas, ABOWHAs U
TpoitHast cBsA3b. CrocoObl pa3pbiBa CBsI3€il B MoOJIEKyJaX OpraHMyeckux BemiecTB. IloHATHe O CBOOOAHOM paaukaine, Hykieopuie H
aJeKTpoduIIe.

Teopust ctpoenusi opranuueckux coeanHeHuid A.M. ByTiepoBa M cOBpeMEHHBIC MPEACTABICHUS O CTPYKTYpPE MOJEKYJI. 3HAUCHHUE
TEOPUH CTPOSHHSI OPraHMYECKUX COeIWHEHHH. MONEKyIsapHble U CTPYKTypHbIe (popmyinbl. CTpyKTypHBIE (DOPMYIBI pa3iIMYHBIX BHJIOB:
pa3BEpHyTas, COKpaléHHasl, ckenerHas. M3omepus. Buasl nzomepun: cTpyKTypHas, IpOCTpaHCTBEHHAs. DJIEKTPOHHbIE 3(P(PEKTHI B MOJIEKYIax
OpPraHUYECKUX COCIUHEHUN (MHAYKTUBHBIN U Me30MEPHBIN YPPEKTHI).

[IpencraBnenue o knaccudukanuu oprannyeckux BeuiecTs. [lonarue o pyHkunonanpHoi rpymnmne. ['omonorus. I'omonornyeckue psiibl.
Cucremarndeckass HoMeHkJIarypa opranndeckux coeauaenuii (IUPAC) u TpuBnabHbie Ha3BaHHSI OTJEIBHBIX TPEICTABUTEICH.

Oco0eHHOCTH U KJTacCU(pUKaIN OpraHu4ecKuX peakiuid. OKUCIUTENTbHO-BOCCTAHOBUTENIbHBIE PEAKIIUU B OPraHMUECKOW XUMUH.

OKclepUMEHTalbHbIE METO/Ibl WM3YYEHHUS BEIECTB M HX IMpEBpAIleHUi: O3HAKOMJIEHME C o0pa3lamMu OpraHMYeCKHX BEIECTB H
MaTepuajlaMM Ha UX OCHOBE, OIBITHI [0 MPEBPAIICHUIO OPraHMYECKHUX BELIECTB MPU HAarpeBaHUM (ILJIaBJI€HHE, OOYIJIMBaHUE U TOPEHUE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHMYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. ['oMonorudeckuil psj alkaHoB, oOmiast popMysia, HOMEHKJIATypa U U30Mepusi. DIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOCHHE
MOJIEKYJI a7TKaHOB, SP°-THOPHIM3AIMS ATOMHBIX OpOUTANIEiT YriIepoa, 6-CBsi3b. PHU3MYECKHE CBOHCTBA ATKAHOB.

XVMHYEeCKHEe CBOMCTBA aJKaHOB: PEeaKIMU 3aMEIEeHUs, H30MepU3alui, JeTUAPUPOBAHUS, HUKINU3AlUU, TUPOJIN3a, KPEKUHTa, TOPEHUS.
[TpencraBieHne 0 MEXaHU3ME PEAKIUI paAUKAIBHOIO 3aMEIICHMUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HoMeHKIaTypa U uzomepusa. OCOOEHHOCTH CTPOEHUS M XUMUYECKHX CBOMCTB MaJbIX (LIMKJIOMPOIMaH,
UKJI00yTaH) U OOBIYHBIX (LIMKJIOMEHTAaH, [IUKJIOreKCaH) HUKIoankaHoB. CriocoObl MOMy4yeHus! U MPUMEHEHHNE IUKJIOAIKaHOB.

Anxensl. ['omonornyeckuii psifi ankeHoB, oOmiast ¢popmysna, HOMEHKIATypa. DJIEKTPOHHOE M NMPOCTPAHCTBEHHOE CTPOECHUE MOJEKYI
AJIKEHOB, sz-m6pmm3aum aTOMHBIX opOuTanei yriepoaa, o- W m-cBA3U. CTPyKTypHas U reoMmeTpuyeckas (I[HC-TPAaHC-) H30MEPHsL.
®du3nyecKkue CBOMCTBA AJIKEHOB. XUMUYECKHE CBOMCTBA: PEAKLUU IMPUCOCAUHEHUs, 3aMCEIIECHUS B O-IO0JOKECHHE IIpU JBOMHOW CBS3H,



noiaumepusauu u okuciaenus. [Ipasuno MapkoBHukoBa. KauecTBeHHbIe peakiMy Ha ABOHHYIO CBA3b. CHOCOOBI MOMYyYEHHS U NPUMEHEHHE
AJIKEHOB.

Anxanuensl. Knaccudukanus ankaaneHoB (ConpspkEHHbIE, H30JIMPOBAHHBIC, KyMyauposarHvle). OCOOEHHOCTH IEKTPOHHOTO CTPOCHUS
U XUMHUYECKUX CBOMCTB COMPSDKEHHBIX AUEHOB, 1,2- u 1,4-npucoenunenue. [lomumepusanus conpsokéHHBIX AHEHOB. COCOObI MOMy4YeHUs U
IIPUMEHEHHUE AJIKaJIUCHOB.

Anxunsl. ['oMonoruueckuil psj ajakuHOB, 00mas GopMmyiia, HOMEHKJIATypa U U30MepHsl. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE
MOJICKYJI aJKWHOB, SP-THOpHAM3AIMs aTOMHBIX opOuTaneil yriepona. du3uveckre CBONCTBA ATKMHOB. XMUMHYECKHE CBOMCTBA: pEaKIUU
IIPUCOCIUHEHMS, AUMEPHU3AIUMU U TPUMEPHU3ALMM, OKHUCICHMS. KHCIOTHBIE CBOWMCTBA AJIKHWHOB, HMEIOIIMX KOHLEBYIO TPOMHYIO CBSA3b.
KavecTBeHHbIe peakiuy Ha TPOHHYIO CBsA3b. CIIOCOOBI MOJIyUeHHs] U IPUMEHEHNE aJIKUHOB.

ApomaTuyeckue yriieBoopo/ibl (apeHsl). 'omonornueckuit psij apeHoB, odmas GopMyiia, HOMEHKIATypa U U30MepHsl. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbI OeH301a. DU3MUecKue CBOWCTBA apeHOB. XMMUYECKHE CBOMCTBA OEH30J1a U €r0 TOMOJIOTOB: PEaKIUH
3aMelleHus] B OEH30JIbHOM KOJIbLIE U YIJIEBOJOPOIHOM pajuKalle, peakliu NpUCOEIMHEHUs, OKUCIEHHE ToMoJioroB OeH3ona. Ilpencrasienue
00 OpUEHTHUPYIOIIEM ACHCTBUU 3aMecTuTeNlell B OEH30JIbHOM KOJIblLIe Ha NMpUMepe AJKWIbHBIX paJMKajioB, KapOOKCUIBHOM, THAPOKCUIILHOM,
aMHHO- ¥ HUTPOIPYIIIbl, aTOMOB rajoreHoB. OcoO0EHHOCTH XUMHUYECKUX CBOMCTB cTHpoia. [lonumepusauus cruposa. CriocoObl NOIy4YeHuUs U
IIPUMEHEHNE apOMATHYECKUX YIIJIEBOJOPOIOB.

[Tpuponnsiii ra3. [lonytHeie HepTsHBIE Ta3bl. HedTh U €€ npoucxoxaenne. KaMeHHBINH yroiab U NpoAYKTHI ero nepepaboTku. CrocoOsl
nepepadoTKU HePTU: MEeperoHkKa, KPeKUHr (TePMUUYECKHH, KaTaTUTUYeCKHil), pupopMHHT, muposu3. IIpoaykTsl mepepaOoTku He(pTH, MX
PUMEHEHHE B IPOMBIIIEHHOCTH U B OBITY.

I'eneTndeckas CBA3b MEXYy Pa3IMYHBIMU KJIaCCaMH YIJIEBOJIOPOIOB.

DONEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPOIOB. Peakiuu 3amelieHus rajoreHa Ha TMJPOKCOTPYIIY, HUTPOTPYIIy,
LUAHOTPYNIly, aMuHOrpymnmy. JlelicTBue Ha TaJlOreHIIPOU3BOJHBIE BOJHOTO M CIHMPTOBOrO pacTBopa MEnoud. B3aumonelicrsue
JUTaJIOTEHAJIKAHOB C MarHueM M LHMHKOM. [loHATHE O MeTaulIoOpraHMYEecKUX CoeauHEHHUsX. VI CIob30BaHME TaJoreHIPOU3BOIHBIX
YIJI€BOJIOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHMYEeCKHUX BEIIECTB.

OKCHepUMEHTAIbHBIE METO/bl HM3yY€HHUs BEUIeCTB W UX TMpeBpallleHui: u3lydeHue (U3UUYECKHX CBOMCTB  YIJIEBOJOPOIOB
(pacTBOPUMOCTH), KaueCTBEHHBIX PEAKIMH YIIIeBOAOPOAOB PA3JIMYHBIX KiaccoB (oOeclBeUMBaHHWE OpPOMHOI HIJIM MOJHOM BOJIBI, pacTBOpa
nepMaHraHata Kajiusi, B3aMMOJICHCTBHE alleTH/IeHa C aMMHUAYHbIM pacTBOpoM okcuzaa cepedpa(l)), kauecTBeHHOE OOHapyX eHHe yriepoja U
BOJIOPOJIa B OPraHUYECKUX BEIIECTBAX, MOTYYEHHE ITUJIEHA U U3yYEHHE €ro CBOMCTB, 03HAaKOMJIEHHE ¢ KoJuleKIusIMu «HepTs» u «Yronbpy, ¢
o0pa3lamMu I1acTMacc, KayduyKoB U pe3UHbI, MOJEIUPOBAHUE MOJIEKYJ YTJIEBOJAOPOIOB U FAJIOT€HITPOU3BOIHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xamme oprannyeckue CoeIMHeHNUs.

[TpenensHble OgHOATOMHBIE cUpThl. CTpoeHHe MOJIEKYJ (Ha IMpuMepe MeTaHoja U 3TaHoia). 'omonoruyeckuii psn, obmas Gopmyia,
U30MepHsl, HOMEHKJIaTypa M Kiaccupukanus. dusnueckue CBONCTBA NpeAETIbHBIX OJHOATOMHBIX CIHMPTOB. BomoponHble CBA3M Mexay



MOJIEKYJaMH CIUPTOB. XMMHUYECKUE CBOWCTBA: PEAKLUUU 3aMELICHMs, JeTUApaTallid, OKHUCIECHHUS, B3aUMOJEHCTBHE C OPraHMYECKUMH U
HEOpPraHMYECKUMH KuciaoTamu. KauecTBeHHasi peakiysi Ha OJHOATOMHBIE CIHUPTHI. JleWCTBUE ATaHOJIa U METaHOJa HAa OPraHU3M 4YeJOBEKa.
CriocoObI ostydeHus 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Tpocteie 3¢upbl, HOMeHKIaTypa 1 u3omepus. Oco0eHHOCTH (PU3MYECKUX M XUMHUYECKUX CBOWCTB.

MHoroaToMHbl€ CIIMPTHI — TUIIEHITIMKOJIb U TIHLEepUH. PU3HUECKHe U XUMUUECKUE CBOMCTBA: PeaKLMy 3aMEICHHs], B3aUMOIEHCTBHE C
OpPraHMYECKUMHU U HEOPraHWYECKMMHU KHCIOTaMH, KaUeCTBEHHAsl peaklysi Ha MHOroaToMHble cniupThl. IlpeacraBienne o MexaHu3Me peakuui
HyKJIeo(hIbHOTO 3amenieHus. JleficTBre Ha opranu3M yenoBeka. CriocoObl MOydeHus] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MoJIEKyJIbl, B3aUMHOE BIMSIHUE TUAPOKCOTpYNIbl U OeH301bHOrO siipa. dusnueckue coiictBa (peHosa. OcoOeHHOCTH
XUMHUYECKHX CBOMCTB ¢eHona. KauecTBenHble peakuuu Ha ¢(eHona. TokcuuHocTh (enona. CrocoObl MoaydyeHHs M IpUMEHeHue (eHoa.
®denonpopManbaeruaHas CMOJIA.

KapOoHUIbHBIE COSIMHEHHS — aNbJICTUABl M KETOHBL. OJEKTPOHHOE CTPOSHHE KapOOHWIBHOW Tpymmbl. ['OMOJOrHYecKue psibl
QIBJIETUOB M KETOHOB, 00IIasi GopMmyIa, n3oMepusi 1 HOMEHKJIarypa. Ou3nveckue CBOHCTBA allbJCTHIO0B U KETOHOB. XMMUYECKHE CBONCTBA
JIBJETUI0B U KETOHOB: peakuuu npucoequHenus. OKUCIeHUEe albJern0B, KayeCTBEHHbIE PeaklUy Ha anpaeruabl. CrnocoObl MOdydeHus U
IPUMEHEHHE AJIbJIETUI0B U KETOHOB.

OOHOOCHOBHBIE TMpefeNbHble KapOOHOBblE KHUCIOTHI. OCOOEHHOCTHM CTPOECHMSI MOJIEKYJd KapOOHOBBIX KucioT. M3omepus u
HOMeHKJaTtypa. Dusnyeckre CBOHCTBa OJHOOCHOBHBIX MPEIENbHBIX KapOOHOBBIX KHCIOT. BOIOpOIHBIE CBS3M MEXIYy MOJIEKYIaMU
KapOOHOBBIX KHCJIOT. XHMHYECKHE CBOICTBA: KHCIOTHBIE CBOMCTBA, peakius 3TepUUKALUM, PEaKIUH C Y4aCTUEM YIIJIEBOJAOPOIHOTO
panukana. OcoOeHHOCTH CBOWCTB MypaBbMHOW KUCIOTHL. [IOHATHE O MPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIIOKHBIX 3¢hupax. MHoroobpasue
KapOOHOBBIX KHUCIOT. OCOOEHHOCTHM CBOICTB HENpEAENbHbIX W apOMaTHYEeCKUX KapOOHOBBIX KHCIOT, JUKapOOHOBBIX KHUCIOT,
THJIPOKCUKApOOHOBBIX KUCIOT. llpepcTraBuUTeny BBICHIMX KapOOHOBBIX KHCIIOT: CTEAapWHOBAs, IMaJIbMHUTHHOBAs, OJICMHOBAs, JIUHOJIEBAS,
JuHonen06as KUcnoTel. CriocoObl MoTydyeHHs U IPUMEHEHNnEe KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢upsl. ['omonoruueckuii psaa, odmas popmynna, H30MepHs 1 HOMeHKIaTtypa. @U3ndecKkrue 1 XMMUYECKHe CBOMCTBA: THAPOIIU3
B KMCJION Y IIEJIOYHOM Cpee.

Kupsl. Ctpoenue, puznyeckue 1 XMMHUUECKHE CBOIMCTBA KUPOB: THAPOJIN3 B KUCIOH U 1Ie0YHOM cpene. OCOOEHHOCTH CBOMCTB JKHUPOB,
COJIepKAIMX OCTATKU HEMPEIeNIbHBIX JKUPHBIX KUCIIOT. JKUpHI B ipupoe.

MBpbLI4 KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JIeHCTBHE.

OO6mas xapaktepucTuka yrieBoaoB. Knaccudukamnus yrieBogoB (MOHO-, IU- M MOJUcCaxapusl). MoHOcaxapuasl: TII0K03a, PpyKTo3a,
rajakTos3a, pubo3sa, ne30kcuprOo3a. du3muecKkue CBOWCTBA M HaxoxaeHHe B mpupoae. PorocnHTe3. XWMHUYECKHE CBOMCTBA TIIFOKO3HI:
pPEaKIMU C y4yacTHEM CHUPTOBBIX M aJbJETMIHON TPYII, CIIUPTOBOE M MOJOYHOKHCIOE OpokeHHe. [IpuMeHeHue IItoKo3bl, € 3HaueHue B
KHU3HEIEATEIbHOCTH Opranu3Ma. Jlucaxapuabl: caxapo3a, MajibTo3a U JlakTo3a. BoccTanaBiMBarolye 1 HEBOCCTAHABIUBAIOIINE TUCAXAPUIBI.
I'mpponus nucaxapupoB. Haxoxnaenwe B mnpupone W mnpuMmeHeHue. [lommcaxapuapl: Kpaxmai, TIMKOTeH H 1memnono3a. CrpoeHue



MaKpOMOJIEKYJT Kpaxmala, IJIMKOTe€Ha U IeJUIoo3bl. PU3ndeckue CBOMCTBA Kpaxmajia U IeJUTI0I03bl. XMUMHUYECKHE CBOWMCTBA Kpaxmaa:
THJIPOJIN3, Ka4eCTBEHHAsI PEaKIMs C MOAOM. XMMHUECKHE CBOMCTBA IIEIUIIOJIO3BI: THAPOJIN3, MOIyueHHe 3(UpoB 1eutoiao3bl. [lonsrue o6
MCKYCCTBEHHBIX BOJIOKHAaX (BUCKO3a, alleTaTHBIN MIENK).

OKCHEpUMEHTAJIbHBIE METO/bl U3yUEHHS BEUIECTB U UX IPEBPALICHUI: pacTBOPUMOCTb PA3JIMYHBIX CHUPTOB B BOJIE, B3aUMOJEHCTBHE
9TaHOJa C HATPUEM, OKHCIIEHHE 3TUJIOBOTO CHHUpPTa B albJery] Ha PAcKaJI€HHONM MEIHOHM MPOBOJIOKE, OKUCICHHWE 3TUIIOBOIO CHUpPTa
IUXpOMAaTOM Kanusi (BO3MOXKHO HCIOJb30BaHHME BHJECOMATEPHANIOB), KAueCTBEHHbIE pEaKIUU Ha albJIeruabl (C THUIPOKCHUIOM
muammuHcepeopa(l) u ruapoxcunaom meau(ll)), peakumst roumepuna ¢ rugpokcugom meau(ll), xuMudeckue cBoiicTBa pacTBOpa YKCYCHOM
KHCJIOThI, B3aUMO/IEWCTBUE pacTBOpa INIIOKO3bI ¢ rupokcuioM mMeau(ll), B3anmonelicTBre kpaxmaia ¢ HOJOM, pELIEHHE SKCIEPUMEHTAIbHbBIX
3aga4 1o reMaM «Crupthl ¥ GeHomnb», «KapOoHoBbIe KUCTOTHL. Cl0KHBIE 3(DUPB».

A3oTcojep:xaiiie oprannieckne coenHeHusl.

AMUHBI — OpraHu4eckue npou3BoHble ammuaka. Kiaccugukanysi aMMHOB: anugaTHuYecKUe U apOMAaTUYECKUE; IEPBUYHbIE, BTOPUYHbIE
u Tperuunbie. CTpoeHHe MOJeKyn, obOmas (opmyna, H30MEpHs, HOMEHKIATypa M (HU3MYECKHE CBOWCTBA. XHMMHYECKOE CBOMCTBa
anudaTuyecKuX aMUHOB: OCHOBHBIC CBOMCTBa, AJKWJIMPOBAHHME, B3aUMOJICHCTBUE IEPBUYHBIX AMUHOB C a30TUCTON Kuciotoi. Comu
ANKUJIAMMOHHUSL.

AHUIMH — NPEeCTaBUTEIb aMUHOB apoMaTuyeckoro psana. CtpoeHue aHwIMHA. B3auMHoe BIUsSHUE TPYIIIT aTOMOB B MOJIEKYJI€ aHUJIMHA.
Oco0OeHHOCTH XMMHUYECKHX CBOMCTB aHWIMHA. KauecTBeHHbIe peakiuu Ha aHWIMH. CHocoObl MOJy4YeHUS W MPUMEHEHHE anu(paTHUeCKUX
amMuHOB. [losyueHne aHIWIMHA U3 HUTPOOEH301a.

AmunHokucnotel. Homenknarypa u uzomepus. OTAeNbHbIE NPEACTABUTENN 0-aMUHOKUCIIOT: INIMLUH, aJlaHuH. DU3ndecKkue CBOMCTBA
AMUHOKHUCJIOT. XMMHYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM()OTEPHBIX OPraHU4YEeCKUX COEAMHEHUH, peaKIus MOJIMKOHEHC AU, 00pa3oBaHue
NenTHAHON cBs3u. buonornyeckoe 3HaueHue aMMHOKUCIOT. CHHTE3 U TUAPOIJIN3 MENTUIOB.

benku xak npuponausie noaumepsl. [lepBuuHasi, BTopuuHas U TPETUYHASI CTPYKTypa OenKoB. XUMUYECKHE CBOICTBA OENKOB: THAPOIU3,
JIeHaTypalys, KaueCTBEHHbIE peaKIMH Ha OEIKH.

OKCepUMEHTAIbHBIE METOJIbl M3Y4YEeHMsI BELIECTB M WX MPEBpAIleHM: pacTBOpeHHE OENKOB B BOJE, JeHATypauus OEJKOB MpH
HarpeBaHUU, LIBETHbIE PEAKIMU Ha O€JKH, pelleHrne SKCIePUMEHTANBHBIX 3aj[ad 10 TeMaM «A30TcojepiKallue OpraHndeckue COeIMHEHUs» U
«Pacno3HaBaHNE OpPraHMYECKUX COCTUHEHUI.

BbicokoMo1eKy IsIpHBIC COCANHEHHUS.

OcHOBHBIE MOHATUS XUMHUHU BBICOKOMOJIEKYJSPHBIX COEIMHEHUN: MOHOMEp, MOJHUMEpP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3alUH,
cpenHss MoJieKynsipHasi Mmacca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJIMMEpHU3als U MOJIUKOHICHCAIIHSL.

[Tonumepusle matepuanbl. [lnactMaccsl (MOJUATHIIEH, NOJMUIPONUIIEH, MOMUBUHUIXJIOPHU, MOJUCTUPOII, MOJIMMETUIMETAKPUIIAT,
NOJMKapOOHATHI, MOJMMATUIICHTepedTanaT). Y TUIM3aus U nepepadboTKa MIacTuKa.

DnacToMephl: HaTypaJIbHBIN KaydyK, CHHTETHYECKUE KayqyKH (OyTaJHMeHOBBIN, XJIOPOIIPEHOBBIN, H30TPEHOBHIN) M CHIIMKOHBI. Pe3uHa.



BosokHa: HaTypanbHble (XJIONOK, IIEPCTh, MENK), UICKYCCTBEHHBIE (BUCKO03a, alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAaIIPOH U JIABCaH).

[Tonmmeps! crienuanbHOro Ha3HAUYEHUs (Te(IIoH, KeBJap, 3JIEKTPOIPOBOAAIINE TOJTUMEPHI, ONopa3iaraeMble MOJIUMEPHI).

DKcrepuMEeHTaIbHbIE METOABl M3YUEHHs BEIECTB M MX IPEBpAIEHHI: O3HAaKOMIIEHHE C 00paslaMH MPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH, IIJIACTMACC, Kay4yKOB, pELICHUE IKCIIEPUMEHTAJIBHBIX 3aa4 110 TeMe «Pacrno3HaBaHue MIacTMace U BOJIOKOHY.

PacuérHble 3anaun.

Haxoxxnenue MosekynsspHOH (hOpMyJibl OpPraHMYECKOro COEAMHEHHUs [0 MacCOBBIM JIOJSIM 3JIEMEHTOB, BXOJAIIMX B €r0 COCTaB,
HAXOXXJCHUE MOJICKYJSIPHON (OpMYIIBI OPraHUYECKOro COCOMHEHHUs Mo Macce (00bEMY) MPOJYKTOB CTrOpaHMs, MO KOJIMYECTBY BEIECTBA
(Macce, 00bEMY) MPOAYKTOB PEAKIIUU W/WIIM UCXOAHBIX BEUIECTB, YCTAHOBICHHE CTPYKTYPHOH (DOPMYIIBI OPraHMYECKOTO BEIECTBA Ha OCHOBE
€ro XMMHUYECKUX CBOMCTB MJIM CIIOCOOOB MOIY4YEHUs, ONPEeNICHUE JOIM BbIX0/1a MPOYKTa PEAKLUU OT TEOPETUUYECKH BO3MOXKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeaMETHBIX CBS3€W NPHU M3YYEHMM OpraHuyeckoil xumuu B 10 Kilacce OCYHIECTBIISIETCS Yepe3 UCIOJIb30BaHUE Kak
OOLINX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK U MMOHITHH, IPUHSTHIX B OT/AEIbHBIX MPEAMETAX €CTECTBEHHO-HAYYHOI'O LIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IOHATHS: SBJIECHUE, HayuyHbId (DaKT, TUIOTE3a, TEOPHs, 3aKOH, aHAIMU3, CUHTE3, KiIacCH(pUKalus,
HaOJI0IeHNe, U3MEPEHUE, SKCIIEPUMEHT, MOJIEIb, MO/IETIMPOBAHUE.

®uznka: Marepusi, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, MOJEKYJa, SHEPreTUYECKUH YpPOBEHb, BELIECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEIUYUHBI, €IMHULIBI U3MEPEHHUS, CKOPOCTb, SHEPTUS, Macca.

Bbuonorus: knerka, opranusm, sKocucTema, 6uocgepa, MeTaboaM3M, HACIEICTBEHHOCTb, aBTOTPO(MHBINA U reTepoTpOGHBIN THIT MUTAHMS,
OposxeHue, GOTOCUHTES, IbIXaHHUe, OEJIKH, YIIIEBObI, XKHUPbI, HYKJICUHOBBIE KUCIIOTHI, (DEPMEHTHI.

I'eorpadus: nonaesHsle HCKONAEMBbIE, TOIUIUBO.

TexHosorus: MNHUINEBBIE NPOAYKTHI, OCHOBBI PAallMOHAJIBHOTO IHMTAHMUS, MOIOIIME CPEJICTBA, MaTEpPUAIbl M3 MCKYCCTBEHHBIX H
CUHTETUYECKHUX BOJIOKOH.



IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUHU HA YIJIYBJIEHHOM YPOBHE CPEJHEI'O
OBHIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATHBI

B cooTBeTcTBUU C CHCTEMHO-IEATEIBHOCTHBIM MOAXOJOM B CTPYKTYPE JTUYHOCTHBIX PE3yJIbTaTOB OCBOEHUS MpeaMmeTa «XUMUs» Ha
YpOBHE CpelIHero oodiero oOpa3oBaHUsl BbIACIEHBI CIEAYIOIIUME COCTaBISIONIME: OCO3HAHME OOYYAIOIIMMHUCA POCCUKUCKOW TIpa)KAaHCKOU
UJICHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHUIO, CAMOCTOSATEIILHOCTH U CaMOONPEACICHHUIO; HAIMYME MOTHBALUU K OOyYEHHIO; TOTOBHOCTh U
CIIOCOOHOCTh 00YYaroIMXCsl PYKOBOJCTBOBATHCS MPHUHATHIMU B OOLIECTBE MpaBWJIaMU M HOpPMaMH IOBEACHMSI; HaJIM4YUE€ IMPABOCO3HAHUS,
9KOJIOTHYECKOHN KYIbTYphI; CIIOCOOHOCTh CTABUTH 1I€JIU U CTPOUTD KU3HEHHBIC TIIAHbI.

JInaHOCTHBIE pPE3yJbTaThl OCBOEHUS MpeaMeTa «XHUMHUS» OTPaKarT CPOPMUPOBAHHOCTH OMNBITA MO3HABATENBHON M MPAKTUYECKOM
JeSITEIBHOCTH 00Yy4aroIMXcsl B IPOLECCE pealln3alui 00pa30BaTEeNIbHOM 1€ TENbHOCTH.

JInuHOCTHBIE pPE3yJbTaThl OCBOEHUS IpeaMeTa «XHUMHs» OTPaXkaroT CPOPMUPOBAHHOCTH ONBITA MO3HABATEIbHON M MPAKTUYECKOU
JESTENIbHOCTH 00YJaroIIUXCs B IIpoIiecce peann3annd 00pa3oBaTeNbHOM IS TEIbHOCTH, B TOM YUCIIE B YaCTHU:

1) rpa:knaHCcKOro BOCIMTAHUSA:

OCO3HaHHUS 00Yy4JalOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX ITpaB U 00s13aHHOCTEN, YBaKEHUS K 3aKOHY U NIPABONOPSIKY;

MIPEICTABJICHHS O COIMATIBHBIX HOPMaX U MpaBUjIaX MEKJIUYHOCTHBIX OTHOIICHHUH B KOJUIEKTHBE;

TOTOBHOCTU K COBMECTHON TBOPUYECKOM AESITENFHOCTU MPHU CO3JaHUH YYEOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U TIO3HABATEIbHBIX 3a/a4,
BBINIOJIHEHUH XUMHUYECKHUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apryMEHTHI APYTHX IMPHU aHAINW3E PA3JIMYHBIX BHJIOB y4eOHOM
JeSITEIIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHNSA:

LEHHOCTHOTO OTHOUIEHUS K UCTOPUYECKOMY U HAYYHOMY HacCJIe/IUI0 OT€YECTBEHHONW XUMUU;

yYBa)KEHUsI K TPOIECCY TBOPUECTBA B 0OJACTH TEOPUHU U MPAKTUYECKOTO MPHIIOKEHUS XUMUH, OCO3HAHMSI TOTO, YTO JAHHbIE HAyKU €CTh
pe3ynbTaT IIUTEIBHBIX HAOIIOACHUH, KPOIIOTIMBBIX SKCIIEPUMEHTATBHBIX TTOUCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTHKOB;

WHTEpeca U MO3HABATEIHLHBIX MOTHBOB B MOJTYYCHUH M TOCIEAYIONIEM aHAIU3e WH(OPMAIIUU O MEPETIOBBIX JOCTHKEHUSX COBPEMEHHON
OTEUYECTBEHHOW XUMUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, STUYECKOTO ITOBEACHMUS;

CIIOCOOHOCTH OIICHHBATh CUTYallWW, CBSI3aHHBIC C XMMHUYECKUMHU SIBJICHUSIMH, ¥ MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYICH Ha
MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U [IEHHOCTH;



TOTOBHOCTH OLICHMBAaTh CBOE IOBEICHHME M IOCTYNKM CBOMX TOBApUIIECH C MO3MLMHA HPABCTBEHHBIX M IPABOBBIX HOPM U C Y4ETOM
OCO3HaHUs MTOCIIEICTBUM ITIOCTYIIKOB;

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMAaHMS LIEHHOCTEeH 30poBOro M Oe3zomacHOro obpasza >KM3HM, HEOOXOJMMOCTH OTBETCTBEHHOT'O OTHOLICHHS K COOCTBEHHOMY
(bU3U4ECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOuIroIeHHsI ITpaBuil 0€30MacHOro 0OpalleHHs ¢ BEIECTBAMU B OBITY, IOBCEIHEBHOM JKU3HU, B TPYAOBON AEATEIbHOCTH;

NOHMMAaHMS LEHHOCTH MPAaBUJ MHIUBUIYAJIHHOTO M KOJUIEKTUBHOTO OE30MACHOTO MOBEACHUS B CUTYaLUsX, YTPOXKAIOUINX 370POBBIO U
JKU3HHU JTIOACH;

OCO3HAHMsI OCTIEICTBUI U HENPHUATHS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS AJIKOT0JIsl, HAPKOTUKOB, KypeHHUS);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKaTUBHOW KOMIIETEHTHOCTH B Y4€OHO-HCCIIEOBATEIbCKON JI€ATEIbHOCTH, OOLIECTBEHHO IOJIE3HOM, TBOPYECKOM M ApYyrux
BUJIAX JEATEIIbHOCTH;

YCTAHOBKH Ha aKTMBHOE Y4acCTHE B PELICHUH MPAKTUYECKUX 3a/1a4 COLIMaIbHOM HAlIPaBIEHHOCTH (B paMKax CBOEI0 Kjacca, IIKOJIbI);

UHTEpeca K MPAaKTUYECKOMY M3Y4YEeHHUIO Mpodeccuil pa3iuyHOro pojaa, B TOM YHCIE Ha OCHOBE NMPUMEHEHUsS NPEIMETHBIX 3HAHUH 10
XUMUHY;

YBa)XEHUS K TPYY, JIOASIM TpyJla ¥ pe3ynbTaTaM TPYAO0BOMl 1eATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY MHJIMBUAYaJIbHOW TpaeKTOpHM 0Opa3zoBaHMs, Oyayled mpodeccuu U peanu3anuu coOOCTBEHHBIX
KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEN K XMMUU, UHTEPECOB U MOTpeOHOCTEH 00111eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMUYECKH 1€JI€CO00Pa3HOr0 OTHOLIEHHSI K MPUPOE KaK UCTOYHHUKY CYIIECTBOBAHUS KU3HU Ha 3eMJI€;

NOHUMaHMs TI00ATBHOTO XapakTepa SKOJIOTMYECKHUX MpoOJIeM, BIMSHUS 3KOHOMUYECKMX MPOLIECCOB HA COCTOSHUE MPUPOIHON U
COLIMAJIBHOU CPEIbL;

OCO3HaHUS HEOOXOIMMOCTH MCIOJIb30BaHUS JOCTH)KEHUM XUMHH IS pEIIEHUS BOIPOCOB PAI[MOHATIBHOTO MPUPOI0NOIB30BaHUS;

AKTUBHOT'O HETPHUATHS AEHCTBUM, MPUHOCSIINX Bpel OKpY)Kalolled MPUPOIHON cpesie, YMEHUs MPOTrHO3UPOBATh HEOIAronpusiTHbIE
HKOJIOTMUECKUE TIOCIIEACTBUS IPEANIPUHUMAEMBIX JEHCTBUI U IPENOTBPALLATD UX;

HAJIMYUS Pa3BUTOIO DKOJOTMYECKOTO MBIIIJIEHHS, SKOJIOTMUECKON KYJIbTYpPBI, OIBITA JAEATEIBHOCTH HKOJIOTMUYECKOM HAIPaBIEHHOCTH,
YMEHHsI PYKOBOJICTBOBAaTbCS MMHU B II03HABaTENbHON, KOMMYHHUKATUBHOM M COIMAJIbHOW MpPAKTHKE, CIOCOOHOCTH M YMEHHS aKTHUBHO
IIPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) IEeHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO PAa3BUTHUS HAYKH U OOIIECTBEHHOMN MPaKTHKY;



NOHUMaHMs CcHelU(PUKY XMMHUU KaK HayKd, OCO3HaHUsA €€ poju B (POPMHUPOBAHUHU PALMOHAIBHOIO HAYYHOI'O MBIIUIEHUS, CO3JaHUU
[IEJIOCTHOTO TMPEACTABICHUS 00 OKpYXKAloIeM MHpEe KaKk O €IMHCTBE NMPHPOJBI U YEIOBEKAa, B MO3HAHWU MPUPOAHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHUS;

yOeXKIEHHOCTH B 0COO0H 3HAUMMOCTH XUMUU JIJIs1 COBPEMEHHOH ITMBHIU3AINH: B €€ TYMaHUCTHYECKOW HAIPAaBICHHOCTH M BaKHOU POJIH
B CO3JIJaHMM HOBOHM 0a3bl MaTepUalbHOW KyJbTYpBl, B PEIIEHHM INIOOANBHBIX MPOOIEeM YCTOWYMBOIO Pa3BUTHUS YEIOBEYECTBA — CHIPHEBOM,
SHEpPreTUYecKoi, MUIIEBOH M SKOJIOTMYEeCKOM O€30IacCHOCTH, B DPA3BUTUM MEIULUHBI, OOECIEYEHUH YCIOBUH YCHEIIHOro TpyAa U
HKOJIOTHYECKU KOM(OPTHOM KU3HHU KaXKI0TO YiIeHa OOIIECTBA;

€CTECTBEHHO-HAYYHON I'PaMOTHOCTHU: IIOHUMAaHUS CYIIHOCTH METOJOB IO3HAHMSI, UCIIOIb3YEMbIX B €CTECTBEHHBIX HayKaX, ClIOCOOHOCTU
UCIOJIb30BaTh MOJTy4aeMble 3HAHUS Ul aHAJIM3a U OOBACHEHUS SBJICHUN OKPYXKAIOIEro MHpa M MPOUCXOAAUIMX B HEM U3MEHEHUH, YMEHHUs
JienaTb 000CHOBAaHHbBIE 3aK/IIOUEHHS HA OCHOBE Hay4HbIX ()aKTOB U MMEIOLIUXCS JaHHBIX C II€JIbI0 MOIY4YEHUS I0CTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HUCII0JIb30BaTh XMMUUECKNE 3HAHUS U1 PELIeHUs IPOoOJIeM B peabHbIX )KU3HEHHBIX CUTYalUAX;

MHTEpECca K NO3HAHUIO, HCCIIEI0BATEIbCKON JEATEILHOCTH;

TFOTOBHOCTH U CIIOCOOHOCTH K HEIIPEPHIBHOMY 00pa30BaHMIO U caMOOOPa30BaHUIO, K aKTUBHOMY IOJYYEHHMIO HOBBIX 3HAHUH MO0 XUMUU B
COOTBETCTBUU C )KU3HEHHBIMU OTPEOHOCTIMY;

MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMYHBIX cepax NpoPecCHOHATbHON 1eATEeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHbIE pe3ynbTaThl OCBOCHHS MPOTPaMMBbI IO XMMHUH Ha YPOBHE CPEAHETO 00111ero o0pa3oBaHus BKIIOYAIOT:

3HauMMBbIe A7 (OPMHUPOBAHUS MHUPOBO33PEHHUS OOYYAIOMIMXCA MEXIUCIUIUTMHAPHBIE (MEXIpEeIMETHbIe) OOIIeHAyUYHbIE MOHSTHS,
OoTpaxkaromue nCI0CTHOCTb HaquOfI KapTUHBI MUpa U CHGIII/I(i)I/IKy MCTOAOB IMO3HAHHA, UCIIOJIB3YEMbBIX B €CTCCTBCHHBIX HAyKax (MaTepI/Iﬂ,
BEIIIECTBO, DHEPrusi, SBJIIEHHWE, MPOIIECC, CUCTEMa, HAay4HbIH (haKT, MPUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHSs, HCCIIEeIOBaHUE,
HaOI0/IeHUE, U3MEPEHUE, SKCIIEPUMEHT U IPYTHE);

YVHHUBEpCaldbHbIe YyueOHBbIe JeiCTBHUS (MO3HABAaTeIbHBIE, KOMMYHUKATHBHBIC, PETYISTHUBHBIC), oOecmednBamomue (HopMHpOBaHHE
(GyHKIIMOHAJIBLHOW IPaMOTHOCTH M COIIMAJIbHOM KOMITETEHIIUN 00yYaronnXxcs;

CIOCOOHOCTH 00YYaIOMINUXCS UCTIOIB30BaTh OCBOCHHBIE MEXIUCIIUIUIMHAPHBIE, MUPOBO33PEHUYECKHUE 3HAHUS U YHUBEPCAIbHBIC yueOHbIE
JIEMCTBUSI B TIO3HABATEIBHON M COLIUANIbHOM MPAKTUKE.

MeranpeaMeTHble PE3yNbTaThl OTPAKAIOT OBIAJCHHE YHUBEPCAIBbHBIMH YyUeOHBIMU IMO3HABATEIbHBIMU, KOMMYHHUKATHBHBIMU H
PETYIATUBHBIMUA )IefICTBI/IﬂMI/I.
Ilo3naBaTebHbIE YHUBeEPCAJbHbIE YUeOHbIE H1eHCTBUS

1) 6a3oBble JIOTHYecKNe AeCTBUS:

CaMOCTOSITENILHO (JOPMYITUPOBATH U AKTYaIH3UPOBATH IPOOIIEMY, pacCMaTPHUBATh €€ BCECTOPOHHE;



OTpENeATh IENH JSATEIBbHOCTH, 3aJlaBas IMapaMeTpbl W KPUTEPHH WX JOCTHIKCHHUS, COOTHOCHUTH PE3YJIbTAThl JACSITCIBHOCTH C
IIOCTaBJICHHBIMHU LICJISIMU,

HUCIIOJIB30BAThH HpI/I OCBOCHHNU 3HaHI/II\/JI HpI/IéMbI JIOTUYCCKOT'O MBIINIJICHUS . BBIACIATH xapaKTepHHe HpI/ISHaKI/I HOHﬂTI/If/'I 158 YCTaHaBHI/IBaTB
HUX B3aUMOCBA3b, HCIIOJIB30BATh COOTBGTCTBYIOH_II/Ie IIOHATUSA OIS 06’b$ICHeHI/ISI OTOCIIBHBIX (I)aKTOB nu HBHGHHﬁ;

BBIOMPATh OCHOBAHUS U KPUTEPHUH IS KITAaCCH(PUKAIIMK BEIIECCTB M XUMHYECCKUX PEAKIIHIA;

yCTaHaBJIWBATh MPUYNHHO-CIICACTBEHHBIE CBS3H MEXTY N3Yy4aeMbIMH SIBJICHUSMH,

CTpOI/ITB JIOTHYCCKUC paCCY)KIIeHI/ISI (I/IHI[YKTI/IBHLIC, IIGI[yKTI/IBHBIC, 110 aHaJIOI‘I/II/I), BBIABJIATH 3aKOHOMepHOCTI/I n HpOTHBOpC‘II/ISI B
paCCManI/IBaeMI)IX SABJICHUAX, Q)OpMYHHpOBaTB BBIBOABI U 3aKJIFOUYCHU A,

NPUMEHSTh B MPOIECCe IMO3HAHUS HCIONb3YeMblE B XUMHUU CHMBOJHMYECKHE (3HAKOBBIC) MOJIENH, MPEoOpa3OBbIBATh MOJEIbHBIC
MPEJICTABICHUS — XUMUYECKHH 3HAaK (CUMBOII) 3JIEMEHTa, XUMHUUYecKas ¢popMylia, ypaBHEHHE XMMHUUECKON peakluu — MPU PEHICHUH y4eOHbBIX
IIO3HABATCJIIbHBIX H HpaKTI/I‘-IeCKI/IX 3aja4, HpI/IMeHﬂTB Ha3BAHHBIC MOIACJIBHBIC HpeILCTaBHeHI/ISI IJId BBIABJIICHUS XapaKTepHI)IX HpI/I3HaKOB
I/I3y‘~Ia€MI)IX BCIICCTB U XUMHUYCCKUX peaKuHﬁ.

2) 0a30BbIe HCCJIEN0BATEIbCKHE TeHCTBUS:

BJIa/IeTh OCHOBAMHU METOJI0B HAYYHOT'O TIO3HAHHMS BEILIECTB M XUMUYECKUX PEAKIIHil;

bopMyIUpOBaTh MEIU U 33Ja4d HCCIEAOBAHMS, HCIOJIb30BaTh TMOCTABJICHHBIE U CAMOCTOATENHHO CHOPMYIHpPOBAHHBIE BOMPOCH B
KaueCTBC I/IHCprMeHTa IIO3HAHUA U OCHOBBI IJIs1 (1)0pMI/IpOBaHI/I$I THUITOTEC3HbI 110 npOBepKe HpaBI/IJ'II)HOCTI/I BBICKA3bIBACMBIX CY)I(ILGHI/Iﬁ;

BJIQJIETh HABBIKAMHM CaMOCTOSATEIBHOIO IJIAHUPOBAHUS U MPOBEACHUS YUYEHHMUECKHX SKCIEPUMEHTOB, COBEPILIECHCTBOBATh YMEHUS
HaOMI0IaTh 32 XOJOM IPOIEcca, CAMOCTOSATENBHO MPOTHO3UPOBATh €r0 Pe3yNbTaT, (GopMyIupoBaTh 000OIIEHUS U BBIBOJIBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIE0BAHUS, COCTABIISITH OOOCHOBAHHBIN OTUYET O MPOJIeTaHHOM padoTe;

NpUOOpETaTh OMNBIT YYEHUUECKOH MCCIIE0BATEIbCKON M MPOEKTHOW JESATENIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOSTEIIbHOMY TIOMCKY METOJIOB PEILICHUS MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3INYHbIX METOA0B MMO3HAHUSI.

3) pabora ¢ nnpopmManmeii:

OpPUEHTUPOBATHCS B PA3IMYHBIX MCTOUYHMKAX MH(pOpMaluu (Hay4yHO-TOMYJISpHAs JUTEpaTypa XUMHUUYECKOIO CO/AEp KaHMsI, CIIPAaBOYHBIE
nocobus, pecypcbl WHTepHera), aHaIM3UpoOBaTh HWH(OPMALMIO Pa3IMYHBIX BHIOB U (OpPM MpEACTABICHUS, KPUTUUYECKH OIICHUBATh €&
JIOCTOBEPHOCThH U HEMTPOTUBOPEUUBOCT;

dbopMynupoBaTh 3ampOCHl U MPHUMEHSTHh PAa3IUYHbIE METOMABI MPH MOWCKE W OTOOpe MHpOpMaIuu, HEOOXOTUMOW Ml BBITOTHEHUS
y4eOHBIX 3a71a4 ONPEAeTEHHOTO THTIA;

HpI/IO6peTaTI) OIIBIT UCITOJIB30BAHUA I/IH(l)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHI)IX TCXHOJ'IOI‘I/If/i 158 paSJ'II/I'-IHI)IX IIOHMCKOBBIX CUCTEM,

CaMOCTOSITENILHO BHIOMpaTh ONTUMANBHYIO (popMy mpeacTaBieHus uHGopMaIuu (CXeMbl, rpaduKu, AUarpaMMbl, TaOIHUIIbI, PUCYHKH U

Apyrue);



UCITIOJIB30BaTh HAy4YHBIH SI3IK B KayeCTBE CPEICTBA INpH padOTe ¢ XUMHUYECKOH WHGpOpMalMeld: NPUMEHATh MEXIPEIMETHBIC
(pu3nyeckue u MaTeMaTHYECKIE) 3HAKH U CUMBOJIBI, (popMyIibl, aOOpeBHATYPHI, HOMEHKIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATISTHOCTH.

KoMMyHUKaTHBHBIE YHHBepPcAIbHbIE YUeOHbI€ TeHCTBHUS:

3aJ1aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOI TEMbI B X0 JMAJIOra U/ JUCKYCCHHU, BBICKA3bIBaTh HJIeH, (HOPMYIHUPOBATH CBOU
NIPEIOKEHUS] OTHOCUTEIIHHO BBITOIHEHUS IPEJIOKEHHOH 3a/1a4H;

BBICTYIIATh C HpCSCHTaHI/Ieﬁ PE3YyIbTAaTOB IM03HABATCIILHOM ACATCIIBHOCTHU, TIIOJYYCHHBIX CaMOCTOATCIBHO HWJIM COBMECTHO CO
CBCPCTHUKAMU IIPU BBIIIOJHCHHUU XHUMHUYCCKOI'O SKCICPUMCHTA, HpaKTHHGCKOﬁ pa6OTI)I IO HUCCICIOBAHUIO CBOICTB HN3Yy4aCMbIX BCUICCTB,
peainu3annuunu y‘Ie6HOl"O IIpOCKTa, U (bOpMy.]'II/IpOBaTB BBIBOBI I10 pE3yJibTaTaM HpOBeI[éHHLIX I/ICCJ'IG,ZLOBaHI/Iﬁ HYTGM corjiaCoBaHus HOSI/ILII/Iﬁ B
Xozae O6C}’)K,I[€HI/IH 1 oOMeHa MHEHHUSIMU.

Pel"yJ’[ﬂTHBHbIe YHUBEPCAJIBHBLIC y'leﬁﬂble JeHCTBUA:
CaMOCTOATCIIBHO INJIAHUPOBATHL U OCYHICCTBJIATH CBOIO IMO3HABATCIBbHYIO ACATCIIBHOCTDb, OIPCACIIAA e€ 1uenau u 3aa4i, KOHTPOJIUPOBATH U I10
MEpe HGO6XOI[I/IMOCTI/I KOPPCKTUPOBATH npeﬂnaraeMHﬁ AJITOpUTM JIencTBUi IIpU BBIITOJIHCHHUN y‘{e6HBIX n HUCCICOAOBATCIILCKUX 3a/a4,
BLI6I/IpaTI> HanOoJee Bq)(I)GKTI/IBHHﬁ CII0CO0 UX peuieHusd ¢ y‘léTOM MOJIYYCHHU S HOBBIX 3HAHUM O BEIIECTBAX U XMMHYECKHX peaKnuAX;
OCYIICCTBIATE CAMOKOHTPOJIb ACATCIbHOCTH HAa OCHOBEC CaMOaHaJIM3a 1 CaMOOLCHKH.

INPEAMETHBIE PE3YJIBTATHBI

HpeI[MeTHBIe pe3yibTaTbl OCBOCHUA MPOTpaMMBI IO XHUMHU HaA yTJ'Iy'6J'IéHHOM YpPOBHE Ha YPOBHC CPCOHETO O6H.[CFO O6pa3OBaHI/IH
BKJIIIOYAarOT CHCI_[I/I(I)I/I"ICCKI/IG JJIA yqe6H0ro npeameTa «X MU HAaYYHBbIC 3HAHUsI, YMCHUSA U CITOCOOBI JIENCTBUI 1O OCBOCHHIO, UHTCPIIPETAINN
u npeo6pa3OBaHmo 3HaHI/II71, BUJbI ACATCIIBHOCTU 11O MMOJYUYCHUIO HOBOT'O 3HAHUA U IPUMCHCHUIO 3HAHWM B Pa3INYHBIX y‘lC6HBIX CUTyaluix, a
TAaK¥XKE B PCAJIbHBIX )KU3HCHHBIX CUTYyallUuAX, CBA3aHHBIX C xumuei. B nmporpamMme 1o XuMuu NpeaAMETHBIC PE3YJIbTAThI MPEACTABIICHBI 110 rogaM
HU3YUCHUA.

10 KJIACC

[IpeameTHBIC pE3ynbTaThl OCBOCHUS Kypca «OpraHudecKkas XuMHUsD OTPaXKaroT:

c(OpPMHUPOBAHHOCTh MPEACTABIECHUI: O MeCTe M 3HAUYEHWU OPTaHWYECKOM XHMHH B CHUCTEME ECTECTBEHHBIX HayK M €€ poJid B
o0ecreYeHn YCTOWYMBOTO PAa3BUTHUSI YEIOBEYECTBA B PEIICHUU MPOOJIEM JKOIOTUYECKOM, SHEPreTHYeCKOW M MHINEBON 0e30MacHOCTH, B
Pa3BUTHU MCIUIWHBI, CO3JaHNN HOBBIX MAaTCPUAIOB, HOBBIX MCTOYHHUKOB DHCPIrun, B oOecrieueHnu paloOHaJIbHOI'0 IMMPUPOJOIIOJIB30BaHNsA, B
(bopMUPOBAHUN MHUPOBO33PEHUS U OOIIEH KYIbTYphl YENIOBEKa, a TaKKe HKOJIOTMYeCKd OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cpelie;



BJIAJICHAE CHUCTEMON XMMHUYECKMX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJATAIOIINE MOHATUSA — XMMHYECKHH DJIEMEHT, aToM, SApO H
JNICKTPOHHAsi 000JI0YKa aroMma, S-, P-, d-aTOMHbIE OpOHMTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHUS aTOMa, TMOpHIU3alMs aTOMHBIX
opOuTanel, MOH, MOJEKYJa, BaJEHTHOCTb, AIEKTPOOTPULATEIBbHOCTb, CTEIEHb OKUCIEHMS, XMMUYECKas CBsI3b, MOJIb, MOJISIpHas Mmacca,
MOJISIPHBIA 00BEM, YITIEPOAHBIM CKeNleT, (pyHKIMOHANbHAs TpYyNNa, pauKall, CTPYKTypHbIe (QopMmynbl (pa3BEpHYTHIE, COKpaUIEHHBIE,
CKEJIETHBIE), M30MepHUsl CTPYKTypHass M IPOCTPAHCTBEHHasl (reoMeTpuYeckKas, ONTHYECKas), W30Mepbl, FOMOJIOTUYECKUN psil, TOMOJIOTH,
YIIEBOAOPOABI, KUCIOPOJ- U a30TCOAEPKALIUE OPTaHNYECKUE COSAUHEHHS, MOHOMED, MOJIMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIAPHBIC
COEIMHEHUS; TEOPUH, 3aKOHbI (nepuoanueckuii 3akoH /1. 1. MenneneeBa, Teopusi cTpoeHMsl opranuueckux semects A. M. byriepoBsa, 3akoH
COXpaHEHMsI MacChl BELECTB, 3aKOH COXPAaHEHUS U MPEBpAILEHUs SHEPIUU MPU XUMHUECKUX PEeaKUusX), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3bIK XMMHH, MHPOBO33PDEHUECKUE 3HAHMs, JIeKAIIME B OCHOBE IIOHMMAHMs IPUYMHHOCTH W CUCTEMHOCTM XHMMHYECKUX SIBICHHI;
IIPEJCTaBICHNUS O MEXaHU3MaX XMMHUUYECKUX PEaKUui, TEPMOAMHAMUUECKAX U KHHETUYECKUX 3aKOHOMEPHOCTSAX X MPOTEKAHUS, O B3AUMHOM
BIMSIHUM aTOMOB W TPYIII aTOMOB B MOJIEKYJax (MHIYKTUBHBIM W Me3oMepHbId 3¢ dektsr, opuentantsl | u Il pona); dakromormueckue
CBEIICHMSI O CBOMCTBaX, COCTaBe, MOJYYEHUHU M O€30IaCHOM MCIIONIb30BAaHUM BAXKHEHIIMX OPraHMYECKHX BEIIECTB B OBITY U IPAKTHYECKOMN
JeSITebHOCTH 4YeIOBeKa, OOMIMX HAy4YHbIX NPUHLMIAX XUMHUYECKOro MPOU3BOJCTBA (HA MpHUMEpE NMPOU3BOJCTBA METaHOJA, MepepaboTKH
He(TH);

c(OpMUPOBAHHOCTh YMEHHM: BBIABIATh XapaKTepHblE MPU3HAKU [OHATUH, YCTaHABIMBAaThb WX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOLINE MOHATHS IIPU OITMCAHUN COCTaBa, CTPOCHUS U CBOWCTB OPTaHMYECKUX COCIUHEHUN;

c(OPMHPOBAHHOCTh YMEHHIA:

UCIIOJIb30BaTh XMMUUYECKYIO CUMBOJIUKY Ul COCTABJICHHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX M CKEJIETHBIX)
(bopMyJT OPraHMYEeCKUX BEIIECTB;

COCTABJISITh YPABHEHMSI XUMHUUYECKUX PEAKIMM U PACKPBIBATH X CYIIHOCTH: OKHCINUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUN ITOCPEICTBOM
COCTaBJIEHUS 3JEKTPOHHOIO OajlaHCca ATUX peakIMi, peakiuil HOHHOro oOMeHa MyTEM COCTABICHMS MX MOJHBIX U COKPALIEHHBIX MOHHBIX
YpaBHEHUM;

W3TOTaBIMBATh MOJEIH MOJIEKYJ OPraHUYECKUX BEIIECTB JUUIS MUTFOCTPALMH UX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMS;

c(OpMUPOBAHHOCTh YMEHUIl: YCTaHABIMBATh MPUHAJUIEKHOCTh M3YUYEHHBIX OPraHUYECKUX BELIECTB MO UX COCTaBYy M CTPOEHHUIO K
oTpeNieIEHHOMY KJacCy/Tpylie COeAMHEHHH, 1aBaTh UM Ha3BaHMs 1o cucreMaTnueckoil HomeHkiatype (IUPAC) u npuBoauTh TpUBHAIbHBIE
Ha3BaHUS I OTJENbHBIX IpEJICTaBUTEICH OpraHMYECKUX BEIIECTB (ITHIIEH, AalleTUJICH, TOJNYOJI, TJMIEpPUH, ATUJICHIVIMKONb, (eHod,
dbopManbaerui, ameraibAerui, aleToH, MypaBbHHAs KHCIOTa, YKCYCHas KHCIOTa, CT€apUHOBAas, OJEHMHOBAs, MaJbMUTHHOBAs KHCIOTBHI,
[JIMLIMH, aJlaHuH, MaJibT03a, (PpyKTO3a, aHWIMH, JTUBUHUII, U30IIPEH, XJIOPONPEH, CTUPOI U IPYTHE);

c(OPMHPOBAHHOCTh YMEHHS ONPEEIIATh BUJ XMMUYECKON CBSA3M B OPraHUYECKUX COCTUHEHHUSX (KOBAJEHTHAs U MOHHAs CBS3b, G- U T-
CBSI3b, BOJJOPOJIHAS CBSA3b);



c(OPMHUPOBAHHOCTh YMCHHS NMPHUMEHATH TMOJOXKCHHUS TEOPUHM CTPOCHUSI OpraHmdeckux BemiecTB A. M. BymiepoBa s oObsCHEHHS
3aBUCHUMOCTHU CBOMCTB BCUICCTB OT UX COCTaBa U CTPOCHU,

c(OpPMHPOBAHHOCTh YMEHHUI XapaKTEpHU30BaTh COCTaB, CTpOEHHE, (PU3NYECKHE W XMMUYECKHE CBOMCTBA THUIHMYHBIX IPEICTaBUTENEH
pPa3IMYHBIX KJIACCOB OPraHWYECKUX BEIIECTB: AIKAHOB, ITUKJIOATKAHOB, AJIKCHOB, AlIKaJUEHOB, AJKMHOB, apOMATHUYECKUX YTIEBOJIOPOIOB,
CIIHPTOB, AIIBJCTHIOB, KETOHOB, KAPOOHOBBIX KHUCIIOT, MPOCTHIX M CIOXHBIX 3(QHUPOB, )KUPOB, HUTPOCOCAMHEHUH W aMHHOB, aMHUHOKHCIIOT,
OETKOB, YIIIEBOJOB (MOHO-, JI- M TOJHMCAXapHJIOB), WUTIOCTPUPOBATh TCHETUYECKYIO CBSI3b MEXKIY HUMH YPaBHCHUSMH COOTBETCTBYIOIIUX
XUMHUYECKHUX PEAKIINIA C UCTIONB30BaHUEM CTPYKTYPHBIX POPMYI;

c(OPMHPOBAHHOCTh YMEHHSI TOATBEPKIATh Ha KOHKPETHBIX MPHUMEPax XapakTep 3aBHCHMOCTH PEaKIHMOHHOW CIIOCOOHOCTH
OPraHUYeCKUX COCTUHCHUH OT KPAaTHOCTM M THIIA KOBAJCHTHOW CBS3U (G- W T-CBSI3HM), B3aMMHOTO BIHMSHHS aTOMOB M TPYIIIl aTOMOB B
MOJICKYJIax;

c(OPMHPOBAHHOCTh YMEHHS XapaKTE€PHU30BaTh MCTOYHUKU YTIECBOAOPOAHOTO CHIPhS (HE(Th, MPUPOIHBIN Ta3, Yroib), CIIOCOOBI €ro
nepepaboTKU U MPAKTHUECKOE MPUMEHEHHUE IPOTyKTOB IePepadOTKH;

Cc(OPMHUPOBAHHOCTh BJAJICHUS CHCTEMOH 3HAHMH O ECTECTBCHHO-HAYYHBIX METOJAaX IIO3HAHUS — HAONIOJCHUH, W3MEPEHUH,
MOJICIIMPOBAHHH, YKCIICPUMEHTE (PEaIbHOM M MBICJICHHOM) U YMEHHSI IPUMEHSITh 3TH 3HAHUS;

Cq)OpMHpOBaHHOCTB YMCHUA MNPUMCHATH OCHOBHBLIC OICpanuu MBICIIUTEILHOU ACATCIIBHOCTU — aHaJlu3 W CHUHTE3, CPaBHCHUC,
0606HICHI/IG, CUCTCMATHU3AlINIO, BBIABJICHUC TPUYNHHO-CJICICTBCHHBIX CBSI3el — JJI1 UBYUCHU A CBOICTB BCIICCTB U XUMHNYCCKUX pCaKHI/II\/JI;

c(OpMHUPOBAHHOCTh YMEHUM: BBISBIATH B3aUMOCBSI3b XUMUYECKHX 3HAHUU C TOHSATHSAMH M MPEACTABICHUSMHU IPYTUX €CTECTBEHHO-
HAYYHBIX MIPEIMETOB JJisi 00Jiee OCO3HAHHOTO MOHWMAHUS CYITHOCTH MaTEpHaTbHOTO €IWHCTBA MUPA, UCIIOJIb30BATh CUCTEMHBIC 3HAHUS 110
0pFaHquCKOﬁ XUMHUHN I 00BsACHEHUS U IMPOTrHO3UPOBAHUA ﬂBHeHHfI, HMCIOIUX €CTCCTBCHHO-HAYYHYIO IIPUPOAY,

c(OpMHPOBAHHOCTh YMEHUI: MPOBOJIUTE PACUETHI IO XUMUYECKUM (OpMyJiaM U YPaBHEHHUSIM XMMHUECKHUX PEAKIHil C HCIOJIb30BaHUEM
buznueckux Benu4uH (Macca, 00bEM Ta30B, KOJIMUYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJIUYECTBEHHONW CTOPOHBI: PAacUEThI MO
HAXO0XJICHUI0O XMMHUECKON (OopMyIIbl BEIIeCTBa M0 U3BECTHBIM MAaCCOBBIM JIOJIIM XMMHUYECKHUX JIEMEHTOB, MPOAYKTAM CTOPaHUs, TUIOTHOCTH
ra3000pa3HBIX BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHUH: MPOTHO3WPOBATH, AaHAJIM3UPOBATh W OIICHWBATH C IMO3HMIIMNA DKOJIOTHYECKOW OS30MacCHOCTH ITOCIIEICTBUS
OBITOBOM W TPOW3BOJCTBEHHOW MIESITENLHOCTH YENIOBEKa, CBSA3aHHON C MepepadOTKON BEIIECTB, MCIONB30BATh MOMyYEHHBbIC 3HAHUS JUIS
MPUHSITUS TPAMOTHBIX PEIICHUN MPOOIEM B CUTYAIUIX, CBA3aHHBIX C XUMUEH;

c(OpMUPOBAHHOCTh YMEHHI: CAMOCTOSITENILHO IJIAHUPOBATh U MPOBOJIUTH XUMUUECKUIN SKCIIEPUMEHT (TIOJIyYeHHE U U3YUYEeHHE CBOMCTB
OpTraHN4YC€CKUX BCHIECCTB, KAUYCCTBCHHBIC PCAKIHWH YTJICBOJAOPOAOB PA3JIMYHBIX KJIACCOB W KHUCIOPOACOACPNKAIIUX OPraHNMYCCKHUX BCIHICCTB,
peleHrne IKCIEPUMEHTANbHBIX 337ad MO PACMO3HABAHUIO OPTaHWYECKUX BEIIECTB) C COOJIOJCHHEM MpaBUi OE30MacCHOTO OOpaIleHUs C
BelllecTBAaMH U Ja0OpaTOpHBIM 000pyAOBaHHEM, (DOPMYIHPOBATH 1€b HCCIEIOBAHHS, MPEACTaBISITh B Pa3TUYHON (opme pe3yabTaThl
IKCIIEPUMEHTA, aHAJTM3UPOBATH U OIICHUBATh UX IOCTOBEPHOCTH;



c(hOpMUPOBAHHOCTh YMEHUH:

coOroaaTh MpaBWJIa SKOJOTHYECKH IIeTIECOO0OpPa3HOTO IMOBEACHHS B OBITY M TPYIAOBOW NEATEIHHOCTH B LEISX COXPAHEHUS CBOETO
3710pOBbSl, OKPYKAIOILIEH MPUPOJHON CPENBI U TOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS,

OCO3HABaTh ONACHOCTb TOKCHUYECKOrO JEHCTBUSA HA >KUBBIE OPraHU3Mbl OIPEICIEHHBIX OPraHUYECKUX BELIECTB, MOHUMAs CMBbICI
nokazarens ITK;

AHAIM3UPOBATH 11€JIECO00PA3ZHOCTh MPUMEHEHHS] OPTaHUYECKUX BEIIECTB B MPOMBIIIIEHHOCTH U B OBITY C TOUYKH 3PEHHSI COOTHOILICHUS
PHUCK-TI0JIb33;

c(OpPMUPOBAHHOCTh YMEHHIA: OCYIIECTBIISTH I[EJICHANIPABICHHBIN TOUCK XUMUYECKOW MHPOPMAIIUHN B PA3TUYHBIX UCTOYHUKAX (HAYIHAS
u ydyeOHO-HAay4Has JHUTepaTypa, CpelIcTBa MaccoBod wuH(opmaiuu, VHTepHET W apyrue), KpUTUYECKH AaHATU3UPOBATh XHUMHUYECKYIO
uH(popMalrio, epepadbaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUH C IOCTABICHHON yueOHOM 3a1auei.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB M TeM (undposbie)
Kontpoabusbie IIpakTuueckue
n/n NMPOrpamMMbl Bcero oOpa3oBaTeJibHbIE
padoThI padoThI
pecypcsbl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYECKOM XMMHUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOECHUS OPTraHUYECKUX COeUHEHU A. M 4 bubmorexa LHOK
| P P A e hitps://m.eds00.ru/d69df650
byrneposa
Htoro no paznemny 4
Paznes 2. Yriesogopoasbl
51 [IpenenbHbIE YTIIEBOAOPOIBI — AJIKaHBI, 8 bubnuorexa [IOK
' LUKJIOAJTKAHbBI https://m.eds00.ru/d69df650
99 Henpenenbable yrieBogoOpoabl: alKEHBI, 10 1 bubnnoreka [JOK
' aJIKaJUCHbI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [IOK
2.3 Apomatnyeckue yrieBo10po/bl (apeHsbl) 5 https://m.eds00.ru/d69df650
24 [TpupoaHbIe UICTOYHUKH YTIIEBOJOPOIOB U UX 3 bubnuotexa [JOK
' nepepaboTka https://m.eds00.ru/d69df650
bu6mmorexa [IOK
2. r 4 1
> ATIOTCHIIPOMSBOLHEIC YTIICBOAOPOAOB https://m.edso00.ru/d69df650
Htoro 1o pasneny 30
Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHust
3.1 Cruptel. denon 6 1 bubmuorexa [JOK



https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650
https://m.edsoo.ru/d69df650

https://m.edsoo.ru/d69df650

KapOoHubpHBIE COSTUHEHUS: allbJICTU/IBI U

3.2 ketoHbl. KapboHoBbIe KUCTOTHI. CII0XKHBIE 12 1 bubmmorexa LIOK

https://m.edsoo.ru/d69df650

s¢upsl. XKupsr

bu6mmoreka [IOK

_ 4 1
3.3 Yrnesoasl https://m.eds00.ru/d69df650

Hroro no pazgeny 22

Pa3znen 4. A3oTconepkamye opraHudecKue coe{uHeHust

bu6mmorexka [IOK

4.1 A LA .b 7 1 2
MHHEL AMIHOKHCIIOTEL. bEIKH https://m.edsoo.ru/d69df650

Hroro no pazneny 7

Pa3zaea S. BeicokomoieKyJIsipHbIe COeIHHEHUS

bu6mmoreka [IOK

5.1 BbICOKOMOIEKYIISIPHBIE COEUHEHMS 5 1 https://m.edsoo.ru/d6adfe50

Hroro no pazgeny 5

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 3 6
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Koun4vecTBO 4acoB
Ne Hara JIeKTPOHHBbIE U(PPOBHIE
Tema ypoka KonTpoabubie IIpakTuuyeckue
n/n Bcero U3ydYeHHsi ~ 00pa3oBaTe/IbHbIE pecypchbl
padoThI padoTshI
DJIEKTPOHHOE CTPOCHUE aToMa
nepojia (0CHOBHOE U
1 1}3]:)36p>1<;[él(moe COCTOSIHHUS) 1 bubmorexa [IOK
y ' https://m.edsoo.ru/Oce6fd4c
BaneHTHbIE BO3MOXKHOCTHU
aToMma yriiepozaa
XuMHu4ecKas CBs3b B
OpraHUYECKUX COCTUHECHUSIX.
2 MexaHu3MbI 00pa30BaHUS 1 bubmorexa HOK
. p https://m.eds00.ru/8d39f5c8
KOBAJICHTHOM CBSI3H, CIIOCOOBI
pa3pbiBa CBA3EH
Bupl uzomepun: cTpykTypHas,
MIPOCTPAHCTBEHHAS.
3 DnexTpoHHbIe 3 (HEKTH B 1 bubmorexa [JOK
P https://m.edso00.ru/b0e61661
MOJIEKYJIaX OpPTraHUYECKUX
COeIMHEHU
[IpencraBnenue o
KJIacCU(PUKAIINH U
bubmunorexa [JOK
cHeTeMatieckad https://m.edsoo.ru/c212dd21
4 nomenkiarypa (IUPAC 1 T :
ypa ( ) Bu6miorexa [OK
TaHUYECKHX B TB
P ec etec . https://m.edsoo.ru/ba5706aa
Knaccudukanus peaxiuii B
OpraHU4YeCKOM XUMHH



https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/b0e61661
https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa

AJIKaHBI: TOMOJIOTUUECKHUH PsiJI,
obmast popmyrna,
HOMEHKJIATYypa U U30MEpHs,
3JIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE
MOJICKYIT

bubmuoreka [JOK
https://m.edsoo.ru/25a14636

6-7-8

d)mnqecxne U XUMHUYCCKHUC
CBOMCTBA aJIKAHOB

bubmuoreka [JOK
https://m.edsoo.ru/3137711c

10

11-12

HaxoxieHre aqKkaHoB B
npupoe. CriocoOsI MoTydeHus
U NPUMCHCHUC aJIKaHOB

[{uknoankaHsl: oo1as
¢bopmya, HOMEHKIaTypa U
U30Mepusi, 0COOEHHOCTU
CTPOCHUA U XUMHUUYCCKHUX
CBOMCTB, CIOCOOBI IOJTyYEHUS U
IIPUMEHEHNE

Pemenne pacuéTHpIX 3a7a4 Ha
oTpeeNieHue MOJIEKYIIpHOU
(hopMyITBI OPraHHUYECKOTO
BEIIECTBA 10 MACCOBBIM J0JISIM
ATOMOB DJIEMEHTOB, BXOIAIINX
B ero coctap. CucTeMaTH3aIHs
1 000011IeHHE 3HAHUI 110 TEME

bubmuoreka [JOK
https://m.edsoo.ru/259b0a5b

bu6mmoreka [JOK
https://m.edso00.ru/156730d2

bu6mmoreka [JOK
https://m.edsoo.ru/bf84d8eb

13

AJKEeHBI: TOMOJIOTUYECKHUN PS,
obmas hopmyna,
HOMEHKJIATypa, 3JIEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
MouieKynl. CTpyKTypHasi ¥ LIUC-

bu6mmorexa [IOK
https://m.edsoo.ru/273b0ale



https://m.edsoo.ru/25a14636
https://m.edsoo.ru/3137711c
https://m.edsoo.ru/259b0a5b
https://m.edsoo.ru/156730d2
https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e

TPaHC-U30MCPUs AJIKCHOB

dusnyeckne ¥ XUMHUUECKHE

14 cBolicTBa ankeHoB. [IpaBuio bubmorexa HOK
P https://m.edsoo.ru/21069ccd
MapkoBHHKOBa
15 CriocoOsI MoTydeHus: U bubnmoreka [JOK
MPUMEHEHUE AJIKEHOB https://m.eds00.ru/665dc058
[IpaxTuueckas padora Ne 1 o
16 teme "llonydenune sTuineHa u Bubmmorexa LIOK
Vi ¢ https://m.edso0.ru/0941eed8
W3YYCHHE €r0 CBOWCTB
Pemenue pacu€tHbix 3a/1a4 Ha
17 oTpe/IelICHUE MOJICKYJIISIPHOM bubnnoreka [JOK
(hOpMyIIBI OPraHUIECKOTO https://m.edsoo.ru/e9ea9921
BEIIeCTBA
AJKaZMeHbl: CONMPSKEHHBIE,
W30JIMpPOBaHHbIE,
18 KyMYJIUPOBaHHBIC bubmorexa HOK
yMYIHP ] https://m.edso0.ru/04298c0a
Oco0eHHOCTH ANEKTPOHHOTO
CTPOCHHS
XUMHYECKUE CBOMCTBA bu6mmoreka [IOK
19 CONPSIKEHHBIX TUEHOB https://m.edsoo.ru/e561253d
CriocoObl TTOTy4eHHS U bubmuorexa [JOK
IIPUMEHEHHE aJIKaINECHOB https://m.eds00.ru/1aa81660
ATNKUHBI: TOMOJIOTHYECKHH Psif,
oOmas ¢hopmyia,
wwas popmy. bubmunorexa [JOK
20 HOMEHKJIATypa, 3JIEKTPOHHOE U

MIPOCTPAHCTBEHHOE CTPOEHUE

MOJIEKY, (pU3MUecKre CBONCTBA

https://m.edsoo.ru/68b6cc4c



https://m.edsoo.ru/21069ccd
https://m.edsoo.ru/665dc058
https://m.edsoo.ru/0941eed8
https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
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https://m.edsoo.ru/68b6cc4c

XUMHUYECKUE CBOMCTBA aJJIKUHOB
KauecTBeHHbIE peakiinu Ha

bu6mmoreka [JOK
https://m.edso00.ru/23493a93

21 TOOHHVIO CBA3E bubmuoreka [JOK
Cp }go https://m.edsoo.ru/7blc48da
€
OCOOBI TIOJTYYCHHUSI U Bubmorexa LIOK
TIPUMCHCHNC aJIKIHOB https://m.edsoo.ru/a6f9alea
Pemenue 3anau: pacu€Tel o
YPaBHEHHUIO XUMHYECKON
22 J— bubmuoreka [JOK
p https://m.edsoo.ru/5db8e526
Cucremaruzanusa 1 00001IeHnE
3HAHUH 10 TEME
ApEHbI: TOMOJIOTUYECKUH Ps/I,
obmras popmyrna,
HOMEHKJIaTypa. DJIEKTPOHHOE U
bu6mmoreka [IOK
MPOCTPAHCTBEHHOE CTPOCHHE _
https://m.edsoo.ru/a92a7094
MOJIEKYJI O€H301a U TOIyoa,
23 ux (Qu3nvecKue cBOMCTBa Bubmiorexa LIOK
< . https://m.edsoo.ru/a44alae4
NMHUYECKHE CBOMCTBA apEHOB:

p bu6mmoreka [JOK
peakiinu 3aMeme1E1/m https://m.edsoo.ru/a44alae4
XHUMHUYECKHE CBOMCTBA apEHOB:
peaKLy NPUCOETUHEHUS,

OKHCIJIEHHE T'OMOJIOTOB OeH30I1a
CriocoOsl mostyueHust u
MIPUMEHEHUE apEHOB
24-25 T'enetnueckas cBI3b MEX bubmorexa [JOK
ay https://m.edso0.ru/6f717d09
Pa3TUYHBIMU KJIaccaMu
YII€BOJ0POIOB
PacuéTtrl mo ypaBHEHUAM
26 -27 P

XUMHYECKUX PEAKIUH.



https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea
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28

29

30

Cucremaruzanus u 00001IeHue
3HAHUH 10 TEME

[Tpuponusiii ra3. [lomyTHbie
He(TsIHBIC Ta3bI

KameHHbIi1 yroibs U IpoIyKThI
ero nepepaboTKu

Hedtp 1 ciocoOwr eé
nepepabortku. [Ipumenenne
MIPOIYKTOB MepepadoTku HedhTH

I'enetnueckas CBSI3b MEKAY
Pa3IMYHBIMU KJIacCaMu
yTIEBOIOPOIOB

bu6mmoreka [JOK
https://m.edso00.ru/69b3398b

bubmuoreka [JOK
https://m.edsoo.ru/21f9de78

31

l"aslorenonpoun3BoHbIE
YIJI€BOJOPOIOB: AIEKTPOHHOE
CTPOCHHE; pEaKLIUN 3aMELICHHUS
rajoreHa

bu6mmoreka [IOK
https://m.edsoo.ru/82b4d759

32

[elicTBue menoueit Ha
TaJIOTeHIIPOU3BOIHBIC.
BzaumopeiictBue
JUTAJIOr€HAJIKAHOB C MarHUEM U
LIUHKOM

33

Cucrematuzanusa 1 0000IIeHne
3HAHUM MO pazaeny
"Yraesogopobr"

but6mmorexa [IOK
https://m.edsoo.ru/20e89f22

34

KonTponbHas pabota mo Teme
"Yraesogopobr"

bubmunorexa [JOK
https://m.edso0.ru/95¢9e298



https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759
https://m.edsoo.ru/20e89f22
https://m.edsoo.ru/95c9e298

[IpenenbHbIE OMHOATOMHBIE
CHUPTHI: TOMOJIOTUYECKUH Psif,
obmrast popmyna, cTpoeHue

MOJIEKYJI, U30MEPHUS, bubmuoreka [JOK
HOMEHKJIATypa, https://m.edsoo.ru/df04c5cd
35
kiaccudukanys, puznyeckue bubmuorexka [JOK
CBOMCTBa https://m.edsoo.ru/26ee34fe
XUMHYECKHE CBONCTBA
MPEICTbHBIX OJJHOATOMHBIX
CIIUPTOB
CrniocoOsl mostyueHus: u
MIPUMEHEHHUE OJTHOATOMHBIX
bubmuoreka [JOK
CIIUPTOB
36 Tpoctsie >HpE: https://m.eds00.ru/484100000000000
(I)) S : ' sone bubnmoreka IIOK
HOMEHKJIATYpa U U30MEPHSI
fatyp pu, https://m.edso0.ru/c2c788b2
0COOEHHOCTH (PU3NYECKUX U
XUMHYECKHUX CBOMCTB
MHOroaroMHsbl€ CIIMPTHI:
STWJICHTJINKOJIb U TJIUIEPHH, UX
bu6mmoreka [JOK
(du3HYecCKre U XUMUICCKHE
37 cBoficTRA https://m.edsoo.ru/ee4d84aa
bubmunorexa [JOK

CriocoObI nostyueHust u
NPUMEHEHHE MHOTOaTOMHBIX
CIIUPTOB

https://m.edsoo.ru/d12e567d



https://m.edsoo.ru/df04c5cd
https://m.edsoo.ru/26ee34fe
https://m.edsoo.ru/484100000000000
https://m.edsoo.ru/c2c788b2
https://m.edsoo.ru/ee4d84aa
https://m.edsoo.ru/d12e567d

@DEHOJI: CTPOEHUE MOJIEKYJIBI, Bbu6mmorexa LIOK
¢du3nveckrue CBONCTBA. https://m.edsoo.ru/2ce726f8

38 TokcuyHOCTh (PpeHOIIa bubnmoreka [JOK
XuMHYecKue CBOMCTBa (heHoa https://m.edsoo.ru/037ca5f9
CriocoObl TTOTy4eHHS U bubnmoreka [JOK
MPUMEHEHUE (beH()J]a https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padbora No 2.

39 Pemenue skcriepuMeHTaNbHBIX bubnnoreka [JOK
3aga4 no teme "CrnupTsl U https://m.edsoo.ru/fdOced09
(heHosr"

40 Cucremaru3zanus u o0o0meHne bubmmorexa [IOK
3HAHUM MO TeMe https://m.edso00.ru/1810ch9b
ANBIEruibl ¥ KETOHBI:
3JIEKTPOHHOE CTPOCHUE
KapOOHMJIBHOM I'PYIIIEL;

P pyH bu6nuorexa [IOK
TOMOJIOTHYECKHUE PSJIbI, 001I1as
41 (bopMysa, H30MepUs 1 https://m.edsoo.ru/b139beaa
Py, P bu6muoreka IIOK
HOMEHICTaTYpa https://m.edso0.ru/c887425c
ATnbaeruipl ¥ KETOHBI:
(u3nyeckre CBOMCTBA; peakuu
MIPUCOCTUHEHUS
Peakuuu oxucnenus u
42 KaueCTBEHHbIE PEAKIIUU bubmmorexa [OK
peartt https://m.edsoo.ru/a393baad
aJbJIETUIOB U KETOHOB

43 Crioco0wI moTydeHust bubmuorexa [JOK
aNbJAETUI0B U KETOHOB https://m.edsoo.ru/520d1c51

b K

44 OIHOOCHOBHBIE TIPEIETHHBIE no/morexa [0

https://m.edsoo.ru/fec0b113



https://m.edsoo.ru/2ce726f8
https://m.edsoo.ru/037ca5f9
https://m.edsoo.ru/c77ddf4c
https://m.edsoo.ru/fd0ced09
https://m.edsoo.ru/1810cb9b
https://m.edsoo.ru/b139beaa
https://m.edsoo.ru/c887425c
https://m.edsoo.ru/a393baa9
https://m.edsoo.ru/520d1c51
https://m.edsoo.ru/fec0b113

45

46

47

KapOOHOBBIE KUCJIOTHI,
0COOEHHOCTH CTPOCHHS UX
MOJIEKYJT

W3omepust 1 HOMEHKJIaTypa
KapOOHOBBIX KUCIIOT, UX
¢bu3nyeckue CBONCTBA
XUMHUYECKUE CBOICTBA
MPeebHBIX OJHOOCHOBHBIX
KapOOHOBBIX KHUCJIOT

OcoOEHHOCTH CBOWCTB
MYpaBbUHOMN KUCIOTHI.
MHoroo6pa3ue KapOOHOBBIX
KHCIIOT

Oco6eHHOCTH CBOMCTB:
HeTIpeIeNTbHBIX U
apoMaTH4YeCKUX KapOOHOBBIX,
JTUKapOOHOBBIX,

TUIPOKCUKAPOOHOBBIX KHCIIOT.

[IpencraBuTenyu BhICIINX
KapOOHOBBIX KUCIIOT

ITonsTHE O MPOU3BOAHBIX
KapOOHOBBIX KUCIIOT
CriocoOsl mostyueHus: u
MIPUMEHEHNE KapOOHOBBIX
KHCIIOT

bu6mmoreka [JOK
https://m.edsoo0.ru/700cc87b
bu6mmoreka [JOK
https://m.edsoo.ru/40e6e0e9

bubmuorexa [JOK
https://m.edsoo.ru/bb31be71

bu6mmoreka [JOK
https://m.edso0.ru/83a08773

bu6mmorekxa [IOK
https://m.edso00.ru/0d162d9d
bu6mmorexa [IOK
https://m.edsoo.ru/7c065c9d



https://m.edsoo.ru/700cc87b
https://m.edsoo.ru/40e6e0e9
https://m.edsoo.ru/bb31be71
https://m.edsoo.ru/83a08773
https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d

Crnoxuble 3¢upsL:

TOMOJIOTHUYECKUU PsiJI, 00IIIast bubnuoreka [JOK
48 bopmyiia, u3oMepust U https://m.edsoo.ru/adfffe6d
HOMEHKJIaTypa bubmuorexka [JOK
PuznyuecKnue 1 XUMHYECKHE https://m.edsoo.ru/ad6b94b2
cBoiicTBa 3(hupoB
Pemenne pacu€rHbIX 3a1a4: 10O
YPaBHEHUIO XUMUYECKOMN
49 peaxiuu, Ha ompeesieHue
MOJIEKYJISIPHOHN (OpPMYITBI
OpPraHUYECKOTO BEIIEeCTBA
[IpaxTuueckas padora Ne 3.
50 Pemenue skcriepuMeHTaNIbHBIX bubmmorexa [IOK
3anad o reme "KapOoHOBBIE https://m.eds00.ru/486671fb
Kuca0Thl. CrnoxxHblie 3¢ups”
XKupsl: ctpoenue, pusnueckue
Y XMMHYECKHE CBOMCTBA
(runpoinus)
OcoOeHHOCTH CBOMCTB KUPOB, Bu6mmorexa [{OK
COZEPIKALIMX OCTATKU https://m.edso00.ru/al19c5b98
51 HENpPEeIENbHbBIX JKUPHBIX bubnuorexa [IOK
kucnoT. JXKupsl B npupoae https://m.eds00.ru/b0331922
Mbuta KaK COJIA BBICIIHUX bu6mmorexa [IOK
KapOOHOBBIX KHCIIOT, HX https://m.eds00.ru/3c566565
Morolee aeiicteue. [Tonstue o
CUHTCTHYECKUX MOIOIITIX
cpenctBax (CMC)
52 I'enetrnueckas cBs3b bubmmorexa [TOK

https://m.edso00.ru/56790c96



https://m.edsoo.ru/adfffe6d
https://m.edsoo.ru/ad6b94b2
https://m.edsoo.ru/486671fb
https://m.edsoo.ru/a19c5b98
https://m.edsoo.ru/b0331922
https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96

YIJIEBOIOPOAOB U
KHCIOPOACOACPIKAIINX
OpPraHUYECKUX BEIIECTB
Pacuérbl o ypaBHEHUAM
XUMHYECKHUX PEaKIIHii

Monocaxapuabl: Gpusnyeckue
CBOIICTBa U HaXOXXJICHUE B

IpHAPOIC bu6mmoreka [JOK
[IpumeneHue riaoKo3bl, eé https://m.edsoo.ru/b4bdda2d

53 3HAYECHUE B bubmuoreka [JOK
KU3HEECATSIIbHOCTH OpraHnu3Ma https://m.edsoo.ru/5e61122d
Jucaxapuipl: caxaposa, bubmmoreka [JOK
MaJIbTO3a U JIaKTO34. https://m.edsoo.ru/eb0384¢e7
Haxoxnenue B npupone n
MIPUMEHEHHE JHCaXapHI0B
[Tonucaxapuasl: cTpoeHUE
MaKpOMOJIeKyJ, (hu3nyeckue u bubnuorexa [JOK

54 XUMHYECKHE CBOMCTBA, https://m.edsoo.ru/72a04508
MIpUMEHEHNE bubnuorexa [JOK
[TonsiTHe 06 NCKYCCTBEHHBIX https://m.eds00.ru/6216e766
BOJIOKHAX
Pemrenue pacueTHbIX 3aa4 Ha
ompe/ielIeHUE T0TU BBIX0OAa bubnmoreka [JOK

55 MPOAYKTa PEAKIUU OT https://m.edsoo.ru/7fde47ef
TEOPETUYECKU BO3MOXKHOTO bubnnorexa [JOK
Cucremaruzanus 1 00001menne https://m.edso0.ru/08d4364c
3HaHUU 110 pa3lueny

56 KouTponbhas pabota no teme bubnmoreka [JOK

"Kucnoponacoaepxaniue

https://m.edso0.ru/42c6678e



https://m.edsoo.ru/b4bdda2d
https://m.edsoo.ru/5e61122d
https://m.edsoo.ru/eb0384e7
https://m.edsoo.ru/72a04508
https://m.edsoo.ru/6216e766
https://m.edsoo.ru/7fde47ef
https://m.edsoo.ru/08d4364c
https://m.edsoo.ru/42c6678e

OpraHu4eckue coenHeHus"

XUMHUYECKUE CBOUCTBA

bubmuoreka [JOK
anudaTUIECKMX aMHHOB https://m.edsoo.ru/efa7e6ca
AHWIVH: CTPOCHHUE aHWIINHA, bubnmoreka [JOK
57 0COOCHHOCTH XUMHUUYECKUX https://m.edsoo.ru/1bc5cf80
CBOCTB aHUJIMHA bubmuoreka [JOK
CriocoObl nostyyeHus u https://m.edsoo.ru/39cd21f1
pUMEHEHHE AT (aTHIECKIX bubnuoreka [IOK
AMHIHOB https://m.edso0.ru/eal38763
AMMWHOKHCJIOTBI: HOMEHKJIATypa
U uzomepus, Gu3nIecKue
cBoiicTBa. OTIeNbHBIC
MPEICTAaBUTENH 0-aMHUHOKHCIIOT bubmmorexa [TOK
. https://m.edso0.ru/d1773e80
58 XUMUYECKHE CBOMCTBA Butmnorexa LOK
AMHUHOKHCIOT, UX https://m.edso00.ru/77df705a
OMOJIOTHYECKOE 3HAUCHHUE
amuHokucioT. CUHTE3 U
THJIPOJTU3 TICTITHIOB
benku kak mpupoHbIe bubmorexa [TOK
https://m.edso0.ru/429e9899
59 MOJIMMEDPBI; CprK;TprI OenKoB Butmorexa LIOK
XUMIIECKUE CBOHCTBA OE/KOB https://m.edso0.ru/6237306d
AsoTcorepiare bu6mmoreka [{JOK
60 TETEPOIUKINICCKUE

coenuHenus. HykiienHoBble

https://m.edsoo.ru/521d1431



https://m.edsoo.ru/efa7e6ca
https://m.edsoo.ru/1bc5cf80
https://m.edsoo.ru/39cd21f1
https://m.edsoo.ru/ea138763
https://m.edsoo.ru/d1773e80
https://m.edsoo.ru/77df705a
https://m.edsoo.ru/429e9899
https://m.edsoo.ru/6237306d
https://m.edsoo.ru/521d1431
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64

65

66

KUCIIOTBI: COCTaB, CTPOCHUE U
Ouosiornyeckas poJib

[TpakTrueckas padota Ne 4.
Pemenne skcriepuMeHTaNbHBIX
3aJ1a4 110 TEME
"A3oTcoaepkaiiue
OpraHuYecKue coeauHeHus"

[IpakTuueckas padora Ne 5.
Pemenue skcnepuMeHTaIbHBIX
3aja4 1o reme "Pacno3HaBaHue
OpraHUYECKUX COCTUHEHUM"

KontposbHas padoTa mo teme
"A3zoTcoaepxaliune
OpraHu4ecKue coeAuHeHus"

OcHOBHBIE TOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX
COEIMHEHUI U METOJIbI X
CHUHTE3a —IOJMMepU3alus U
IIOJIMKOHACHCAII U
[lmactmaccel. YTunuzauus u
nepepadoTKa MIacTUKa

DnacToMepbl: HaTypaJbHbBIN
CUHTETUYECKHUE KAYUYKH.
Pesnna

BomokHha: HaTypaJIbHbIC,
HCKYCCTBCHHBIC,
CHUHTCTUYCCKUC. HOHI/IMepBI
CIICIHUAJIbHOI'O Ha3HA4YCHUA

bu6mmoreka [JOK
https://m.edsoo.ru/8e3c02d1

bubmuoreka [JOK
https://m.edsoo.ru/bde3fdf6

bubmuoreka [JOK
https://m.edsoo.ru/ce561bc?

bu6mmoreka [IOK
https://m.edsoo.ru/7aa63ebd
bu6mmoreka [JOK
https://m.edsoo0.ru/82242e0f

bubmunorexa [JOK
https://m.edso0.ru/246103ec

bubmuorexa [JOK
https://m.edso0.ru/5963a601



https://m.edsoo.ru/8e3c02d1
https://m.edsoo.ru/bde3fdf6
https://m.edsoo.ru/ce561bc7
https://m.edsoo.ru/7aa63ebd
https://m.edsoo.ru/82242e0f
https://m.edsoo.ru/246103ec
https://m.edsoo.ru/5963a601

[TpakTuyeckas padora Ne 6.
67 Pemenne skciepuMeHTaIBHBIX
3aja4 1o reme "Pacno3HaBaHue

jIacTMacc U BOJIOKOH"

bubmuoreka [JOK
https://m.edsoo.ru/3aebd77a

O06o001IeHNne U CUCTeMaTU3aIUS
M3Yy4EHHOT'0 MaTepuasa 1o Teme
"BblcokoMOneKysipHbIe

68

coenmnaeHud"

bu6mmoreka [JOK
https://m.edsoo.ru/6a22ble8

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68



https://m.edsoo.ru/3aebd77a
https://m.edsoo.ru/6a22b1e8







YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA30OBATEJLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIVISI VUEHUKA

» Xumusi; yriayoiaenHoe ooyuenue, 10 knace/ ['abpuensu O.C., Octpoymos U. T,

CnankoB C.A. u 1p. AkumonepHoe o611ectBo «M3narenbctBo «IIpocBemieHue)

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

marepuaisl EI'D

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

UKT, undpoBbie TEXHOIOTHH.



B IaHHOM JOKYMEHTE
NPOHYMEPOBAHO, IPOLIUTO
H CKPEILIEHO IEYaThIO

ctpinZO

JIMpeKTOp WKOJIBI
H.B.Ky3zuenosa




