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[Iporpamma o XuMuu Ha ypOBHE CPEIHETO O0IIEro 0Opa3oBaHus pa3padoTaHa Ha
ocHoBe denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 o6pa3zoBaHuu B
Poccuiickoit @eaepanuny», TpeOOBaHUHN K pe3yibTaTaM OCBOCHUS (enepaabHoM
oOpazoBaTeapHOM TporpaMmbl cpeaHero oduiero oopazosanus (OOIT COO),
MpeCTaBICHHBIX B DeepaibHOM TrOCyJapCTBEHHOM 00pa30BaTeIbHOM CTaHIapTe
COO, c yuérom Konreniuu npenojjaBaHusi yaeOHOro npeamera « XuMus» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoin @enepannu, peann3yonmx
OCHOBHBIE 00pa3oBaTeIbHbIEC TPOTPaMMBbl, U OCHOBHBIX MOJIokeHuM «Ctpareruu
pa3BuTHs BocnuTanus B Poccuiickoit @enepannu Ha niepuos 10 2025 roga»

(Pacnopsxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

Pabouas nporpamMma yueOHOro npeamera «xumusi» sieisiercsa yactbio OOII1
COO onpenenstomei:
- COZIEP)KAHHUE;
- IJITAHUPYEMBbIE PE3yJIbTAThI (JINYHOCTHBIE, METANIPEIMETHBIE U MPEIMETHBIE);
- TEMAaTUYECKOE TJIIaHUPOBAHKE C YUETOM paboyeil mporpaMmbl BOCIIUTAHUS U

BO3MOKHOCTEIO ucnonb3oBanus DOP/LIOP.

Pabouast nporpamma oOcyxaeHa U MPUHATA PEIIEHUEM METOUYECKOTO
O00BEIMHEHUS U COIJIaCOBaHa 3aMECTUTEIIEM IUPEKTOPA IO yU4eOHO-
BocniutaTenbHo padore MBOY «I'umHazust Ne7».
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MOACHUTEJBbHASA 3AIINCKA

PaGouasi mporpamMmmMa 1o XMMUHU Ha YPOBHE CpeHEro oOiiero oOpa3oBaHUs
pa3paborana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanumn», TpedbOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepaibHON 00pa3zoBaTEILHOM MTporpaMMBbl cpeiHero 0o1iero oopazoBanusi(POI
COQ), npencraBieHHbIX B DefepalibHOM TOCYIapCTBEHHOM 00pa30BaTeIbLHOM
cragpapre COO, c¢ yudérom KoHuenuumu mnpenojaBaHus y4eOHOro MpeameTa
«Xumus» B oOpa3zoBarenbHbIX opraHuzanusx Poccuiickoit  ®denepaunuu,
peanu3yrouMX OCHOBHbIE 00pa30BaTEIbHbIE IPOrPAMMBI, © OCHOBHBIX MOJIOKEHUN
«Crpareruu pa3Butus Bocnutanusi B Poccuiickoii @eneparuu Ha nepuoa ao 2025
roga» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XUMHSI HA YPOBHE YINIyOJIEHHOTO HW3YYEHHUs 3aHMMAeT BaXHOE MECTO B
CUCTEME €CTECTBEHHO-Hay4yHOTO oOpa3oBaHusi ywamuxcs 10-11 kmaccos.
W3yuyenue nmpeaMera, peamuzyeMoe B YCIOBHAX AU(depeHLHpPOBaHHOTO,
npoduibHOTO 00y4YeHHs, MPU3BAHO OOecneunTh 0011e00pa3oBaTENbHYI0 U
OOIIEKYIbTYPHYIO TOATOTOBKY BBITYCKHUKOB MIKOJbI, HEOOXOAMUMYIO IS
aJanTalyy UX K ObICTPO MEHSIOIIHUMCS YCIOBUSM KU3HU B COLMYME, a TAKXKE IS
POJOJKEHU OOy4YeHHUs B OpraHu3auusax MnpodeccuoHalbHOro 0Opa3oBaHUs, B
KOTOPBIX XUMUS SBJISICTCS] OJTHOW M3 IPUOPUTETHBIX TUCIIUILUIVH.

B mnporpamme mo XuMmHHM Ha3Haue€HWE TMpeaMeTa «XUMHUS» MOIydaeT
NOAPOOHYIO  MHTEPHpPETAlMI0 B  COOTBETCTBMM €  OCHOBONOJIArarolUMU
nonoxkenusimu ®I'OC COO o B3auMOOOYCIIOBIICHHOCTH IIeJeH, coaep KaHus,
pe3yapTaToB OOydeHHMs] M TpeOOBaHMU K YPOBHIO MOJATOTOBKH BBIIMYCKHUKOB.
CBUIETENBCTBOM TOMY SIBJISIFOTCSI CJIEAYIOIIME BBIMOJHAEMbIE MPOTPAMMON IO
XUMUHU QYHKIINH:

e HH(QOPMALIMOHHO-METOJUYECKAs, peaau3alus KOTOpod oOecrneynBaeT
MOJIyYeHUE MPEICTaBICHUS O LeJAX, COJAepXaHuu, oOIed cTpaTeruu
oOyueHus, BOCIIUTAHUS U PA3BUTUS O0YUAIOIIMXCS CPEICTBAMU MPEIMETA,
U3y4aeMOro B paMKaxX KOHKPETHOTO pous;

e OpraHM3alMOHHO-IIJIAHUPYIOLLAs, KOTOpast pea1ycMaTpuBaeT
OIpeJiesieHre: MNPUHILIMIIOB CTPYKTYpPUPOBAHUS W MOCIEN0BATEIbHOCTH



U3y4YeHHs Y4eOHOTO MaTepuasa, KOJIMYECTBEHHBIX U KaueCTBEHHBIX €ro
XapaKTePUCTHK; MOAX0A0B K (OPMUPOBAHUIO COJEPIKATEIHHON OCHOBBI
KOHTPOJII U OIICHKHM 0Opa30BaTENbHBIX IJOCTHKEHHM OO0ydJarommxcs B
paMKax HTOTOBOM arrectaliud B (OpME €IMHOr0 TOCYJIapCTBEHHOIO
HK3aMeHa M0 XUMUHU.

[Tporpamma asist yriayOGiI€HHOTO U3yUEHUS! XUMUU:

e YCTaHaBIMBAaET WHBAPHAHTHOE MPEIMETHOE COJIEp:KaHue, 00sA3aTeIbHOe
JUISL W3Y4YeHUsT B paMKaxX OTHCNbHBIX Mpoduieil, mpeaycMaTpuBaet
pacrmpesiefiecHie W CTPYKTYPUPOBAaHHME €ro IO KjaccaM, OCHOBHBIM
coJiep KaTelIbHbIM JIMHUSIM/pa3/ienam Kypca;

o 1aéT mpuUMEpHOE pacmpeesieHue yueOHOT0 BpeMEHH, PeKOMEHTyeMOTO IS
U3YYCHUS OT/CIBHBIX TEM;

e IIpenjaraeT IMPUMEPHYIO TOCIEIOBAaTEIbHOCTh H3YUYEHHS y4eOHOro
MaTepuana ¢ y4€ToM JIOTUKH TMOCTPOCHHS Kypca, BHYTPUIIPEIMETHBIX U
MEKIIPEIMETHBIX CBS3EH;

e JaT METOIMYECKYIO MHTEPIPETAINIO IIeNIeH U 3a/1a4 U3y4eHHs MpeaMeTa
Ha yriIyOJIEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME
cpemHero oOmero oO0pa3oBaHUs, COJACPKATEIBHOM XapaKTEPUCTUKH
IUIAHUPYEMbIX pe3yJbTaTOB OCBOEHHUS OCHOBHOW 0Opa3oBaTenbHOU
MPOrPaMMBbI CpEIHETO o011ero 00pa3oBaHuUs (JIMYHOCTHBIX,
METamnpeIMETHBIX, TMPEAMETHBIX), a TakXKe C y4E€TOM OCHOBHBIX BHUOB
y4eOHO-TIO3HABATENbHBIX JCHCTBUNA  OOydYaromerocs IO OCBOCHUIO
CoJepKaHus IpeaMeTa.

[Io BcemM Ha3BaHHBIM TMO3UIUSM B MPOrpaMMe MO XUMHH TMPEAYyCMOTpPEHa
IPEEMCTBEHHOCTh C OOY4YeHHEM XUMHH Ha YPOBHE OCHOBHOTO OOIIETO
oOpazoBaHus. 3a npeiesiaMy yCTaHOBJIECHHOM MPOTpaMMOi IO XMMUHU 00s3aTEIbHOMN
(MHBapHAHTHOW) COCTAaBISIONICH COJIEpKaHUS Y4YEOHOro mpeaMera «XUMUsH»
0CTaéTcsi BO3MOKHOCTh BHIOOPA €ro BApHaTUBHON COCTABJISIONICH, KOTOpas T0JKHA
OTIPEETSATHCS B COOTBETCTBUH C HAIIPABIEHUEM KOHKPETHOTO POt 00yUICHHS.

B coorBerctBHM ¢ KoHUentyainbHbIMH mnoJsiokeHusmu PIrOC COO o
Ha3HAYCHUH TPEIMETOB 0a30BOro W yriayOnEHHOTO YpOBHEH B cHCTEME
nudpepeHIMpoBaHHOTO OOyYEHHMsSI Ha ypPOBHE CPEIHEro OO0mero oOpa3oBaHUs
XUMHUS Ha YPOBHE YIUIYOJIEHHOTO W3Y4YEHHUS HANpaBJICH Ha pealn3aIuio
MIPEEMCTBEHHOCTH C TTOCIIEAYIOIIUM ATATIOM MOJTYUYSHHSI XHMHUECKOTO 00pa30BaHus
B paMKax M3yYEHHUS CIELUUATbHBIX ECTECTBEHHO-HAYYHBIX M XHUMHUYECKHX
JTUCIMIUIMH B By3aX M OPTaHU3ALMAX CPEIHETO MPOo(heCcCHOHATBFHOTO 00pa30BaHus.
B sT0M# CcBfA3U n3ydeHue npeaMera « XuMHus» OpUEHTUPOBAHO ITPEUMYILIIECTBEHHO Ha
pacmiipeHne U yrayOJeHHe TEeOPEeTUYECKOW U MPaKTUYECKOW MOATOTOBKU
oOy4Jaromumxcsi, BRIOpaBIINX ONMPEACHIEHHBIN Mpoduiib 00y4YeHHUs, B TOM YHUCIE C



NEPCHEKTUBOM MOCIAEAYIOIIEr0 IMOJYYEHUs] XUMHUYECKOrOo 00pa3oBaHus B
opranm3zanusx mnpodeccuoHanpHOro oOpa3oBanus. Hapsgy ¢ »TuMm, B cBeTe
tpeboBanuiit ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOCHHS (eaepanbHOM
o0pa3oBaTeabHOM MPOrpaMMBbI CPEIHETO O0IIEro 00pa3oBaHus U3yUEHHUE MpeaMeTa
«XUMHS» OPUEHTUPOBAHO TAKXKE HA PELICHUE 3aJlad BOCIUTAHUS U COLMATBHOTO
pa3BuTUsl OOywarommxcs, Ha (OPMUPOBAHHE Y HHX OOIIEWHTEIUICKTYaIbHBIX
YMEHHM, YMEHMI palMOHAIM3AMK y4eOHOro Tpylna M OOOOIMIEHHBIX CIOCOOOB
NEeSATEIbHOCTH, UMEIOIIMX MEXAUCIIUTUIMHAPHBIN, HAIIPEAMETHBINA XapaKTep.

CocraBnsitomiuMu  nipeamMeTa «XUMHUs» Ha YPOBHE YIIIyOJIEHHOTO H3y4eHHUS
ABIAIOTCA  YIUIyONn€HHblE Kypchl — «Opranuueckas xumus» u «OOwmas u
Heopranuyeckas xumus». [Ipu onpeneneHun moaxoAoB K 0TOOpY M CTPYKTYpPHOU
OpraHu3allid COAEpPKAaHUA 3TUX KYypCOB B MPOrpaMMe MO XUMHUHU 32 OCHOBY
npuHATH mojoxxeHuss PI'OC COO o paznuunsax 6a30BOro M yriyoJIEéHHOTO ypOBHEH
U3Y4YEHUS IIPEAMETA.

OcHoBy cozaepxaHusd KypcoB «Opranudeckas xumus» ©u «OO0mas wu
HEOpraHWYecKas XHMHsS» COCTABISIET COBOKYINHOCTb IPEIMETHBIX 3HAHUN U
YMEHUH, OTHOCSAIIUXCS K 0a30BOMY YPOBHIO M3yYEHHs NpeaMera. JDTa CUCTEMa
3HAHMM MOJy4YaeT ONpeNeiIEHHOE TEOPETHYECKOE OMNOJHEHUE, IO3BOJISIONIEE
OCO3HAHHO OCBOMTH CYIIECTBEHHO OOJIBIINN 00BEM (PaKTOIOTHIECKOTO MaTepHalia.
Tak, Ha yriayOnEHHOM YpOBHE M3y4Y€HHs NpeaMera oOecredeHa BO3MOKHOCTh
3HAYUTEIBHOTO YBEIMYECHUS 00BEMA 3HAHUI O XUMHUYECKHUX 3JIEMEHTAX U CBOMCTBAX
UX COEIMHEHUI Ha OCHOBE PAaCUIMPEHUs U yTyOIeHUs IPeICTaBICHUI O CTPOSHUHU
BEILECTBA, XUMHUYECKOM CBS3M U 3aKOHOMEPHOCTSAX IPOTEKaHUS pPEakLui,
paccMaTpUBAEMBbIX C TOYKH 3pEHUS XMMHUYECKOW KUHETUKH U TEPMOANHAMHKH.
N3yuyenue nepuonnyeckoro 3akoHa u llepuoanueckoil CHCTEMbl XMMHUYECKHX
AJIIEMEHTOB 0a3UpyeTCsl Ha COBPEMEHHBIX KBAHTOBOMEXAHUUECKUX MTPEICTABICHUSIX
O CTpOEHMH aroMa. XHUMHYECKass CBsI3b OOBSACHAETCS C TOYKH 3PEHHUS
HHEPreTUUECKUX U3MEHEHUH Nnpu e€ 00pa30BaHUU U pa3pyIlICHUH, a TAKXKE C TOUKU
3peHHs MEXaHU3MOB €€ oOpa3oBaHus. M3yueHue TUNOB peakiui JOMOIHSIETCS
dbopMHpOoBaHUEM TPEJCTABICHUNA 00 AIEKTPOXMMUYECKUX IMpoleccax M
AIIEKTPOJIM3€E PACIUIABOB U PACTBOPOB BEILIECTB. B Kypce opraHudeckoil XuMuu rnpu
pPacCMOTPEHHU PEAKIMOHHON CIIOCOOHOCTH COEIMHEHUH yaensercs ocoboe
BHHUMaHHE BOMPocaM 00 3JIEKTPOHHBIX 3(PdeKTax, 0 B3aHMHOM BJIIMSIHUM aTOMOB B
MOJIEKYJIaX U MEXaHU3MaX peaKIIvii.

Oco0oe 3HaueHHne UMEET TO, YTO Ha COJIepKaHUE KyPCOB XUMHH YT1yOJIEHHOTO
YPOBHS U3yUEHHUS I KJIACCOB OMpeneaEHHOro npoduis (T1aBHBIM 00pa30oM Ha MX
CTPYKTYpY M XapakTep AOMOJHEHHM K OOIIell cucTeME MNpPEeIMETHBIX 3HAHUMN)
OKa3bIBAIOT BJIMSHHUE CMEXHBIE IpeAMEThl. Tak, HampuMmep, B COJEpPKAHHUH
npeaMeTa JJisl KJIacCOB XUMUKO-(PU3nyeckoro npodusis 60bl10€ 3HaYeHUue OyayT



UMETh JIEMEHTHI yueOHOT0 MaTepuara mo oomieit xumuu. [Ipu nzydenun npeaqmera
B JIAaHHOM CJIy4ae akIeHT OyJeT CJAelaH Ha OOIIHOCTh METOJOB TO3HAHMUS,
OOITHOCTH 3aKOHOB U TEOPHI B XMMHUU U B (PU3UKE: aTOMHO-MOJICKYJISIPHAS] TCOPHUS
(MonekysipHast Teopusi B PU3MKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHH, 3aKOHBI
TEPMOJUHAMUKH, JEKTPOJIN3A, IPEACTABICHHS O CTPOEHUHU BEIIECTB U JPYTOE.

B TO Xe BpemMs B cCoAEpKaHWM TMpEIAMETa JJIsl KIAacCOB XHMHUKO-
ononornyeckoro mpodwist OONbIMA YACTbHBIA BeC OyJeT MMETh OpraHHYecKas
xumusi. B 3ToM ciryuae npenocTaBisieTcsi BO3MOKHOCTD JIsl 00jiee 00CTOATENLHOTO
PacCMOTPEHMS] XUMUYECKON OpraHu3aliuy KJIETKA KaKk OMOJOTHYECKON CUCTEMBI, B
COCTaB KOTOPOW BXOJSAT, K IPUMEPY, TAKUE CTPYKTYPHbIE KOMIIOHEHTHI, KakK
JIUTIA]IBI, O€JIKU, YTIIEBObI, HYKJIEUHOBBIC KUCIOTHI U Apyrue. [Ipu sTom 3HaHUS O
COCTaBE U CBOMCTBAX MPEACTABUTENICH OCHOBHBIX KJIACCOB OPraHUYECKUX BEILIECTB
CIIy’KaT OCHOBOM Il M3Y4YEHHsS CYHIHOCTH MPOIECCOB (DOTOCHMHTE3a, JbIXaHUS,
[TUALLIEBAPCHUSL.

B mnnane ¢opmupoBaHUsT OCHOB HAy4YHOTO MHUPOBO33PEHMS, OCBOCHHMS
0OIlIeHaYYHBIX METO/I0OB MTO3HAHUS U OMbITa MPAKTUUECKOTO MPUMEHEHUS HAYUHbBIX
3HAHUU M3y4eHHUE MpeaMera «XUMHUs» Ha YriayOJEHHOM YpPOBHE OCHOBAaHO Ha
MEXIPEAMETHBIX CBS3SIX C Y4YE€OHBIMH TMpeaMETaMH, BXOJISAIIUMU B COCTaB
npeaMeTHbIX obOnacteit «EcTecTBeHHO-HayuHble TpenMeTv», «MaTtemaTuka u
uHpopmaTrka» U «PyccKuil sI3bIK U AUTEPATYPAY.

[1pu u3ydyeHuu yueoHoro npeamMera « XuMush Ha yriyOJIEHHOM YPOBHE TaKXKe,
KaK Ha YPOBHE OCHOBHOI'O M CPEIHET0 00111ero oopa3oBanus (Ha 6a30BOM YpPOBHE),
3a/layeil MEepPBOCTENIEHHON 3HAYMMOCTU SIBIISETCS (OPMHUPOBAHME OCHOB HAyKHU
XUMUU KaK 00JIacTh COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOMN JeATEIHHOCTU
YeJI0BeKa U OTHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIBTYpbl. Pemenue 3Toi 3a1a4m Ha
yIIIyOJIEHHOM YPOBHE M3Yy4YEHHUS MpeAMeTa MpenojaracT peaau3aluio TaKhX
LeJeH, Kak:

e (opmMupoBaHME TPENCTABICHUN: O MaTepUATHLHOM EIUHCTBE MHUPA,
3aKOHOMEPHOCTAX M MO3HABAEMOCTH SIBIEHUM MPUPOIBI, O MECTE XUMUH B
CHUCTEME eCTECTBEHHBIX HayK U e€ BeAyled poid B oOecrneueHUuu
YCTOMYMBOTO  pa3BUTUs  4YEJIOBEYECTBA: B  pEHICHUU  IpoliieM
HKOJIOTUYECKOM, PHEPreTUYECKON U MHUIIEBOM 0€30MacHOCTH, B Pa3BUTHH
MEIMIMHBI, CO3JaHUU HOBBIX MAaT€PHUAJIOB, HOBbIX UICTOYHUKOB SHEPTUH, B
o0ecrieueHUn PaIMOHAIBHOTO MPUPOONOJIb30BaHUs, B (POpMHUpPOBAHUU
MHUPOBO33pEHUsI U OOIIEH KyJbTYphl YEJIOBEKAa, a TaKXKe 3KOJOTUYECKH
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO M IPUPOTHOM Cpe/Ie;

e OCBOCHME CHUCTEMbl 3HAaHMM, JIEKAUMX B OCHOBE XUMHYECKOU
COCTABJISIFOIIECH €CTECTBEHHO-HAYYHON KapTUHBI MUpPaA: QyHIAMEHTATBHBIX
MOHATUM, 3aKOHOB M TEOPUM XHMMHUHU, COBPEMEHHBIX MPEACTABICHUN O



CTPOCHUHM BEIIECTBA HA pa3HbIX YPOBHIX — AaTOMHOM, HOHHO-
MOJIEKYJISIDHOM,  HAJMOJICKYJSIPHOM, O  TEPMOJAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHUSI XUMUYECKUX PEaKIUi, O
XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMax, 00 00mMxX
Hay4YHBIX MIPUHIMIIAX XUMUYECKOTO ITPOU3BOJICTBA;

dbopmupoBaHue y 00yJaroIIXCsI OCO3HAHHOTO MTOHUMaHUS
BOCTPEOOBAHHOCTH CHUCTEMHBIX XHUMHUYECKUX 3HAHWHN UIsI OOBSICHECHUS
KJIFOYEBBIX HMJIEM M MpoOJIeM COBPEMEHHOM XHUMHH, JJi1 OOBSCHCHHS U
MIPOTHO3UPOBAHUS SIBJICHUH, UMEIOIIUX €CTECTBEHHO-HAYUYHYIO MPUPOLY;
IPAMOTHOTO PEIIeHUs MPOoOJIeM, CBA3aHHBIX C XUMHEH, TPOTHO3UPOBAHUS,
aHaJIN3a ¥ OICHKH C ITO3UIINH YKOJIOTHYSCKON 0€30aCHOCTH MOCIIEICTBUM
OBITOBOI M TPOU3BOACTBEHHON JE€ATEIbHOCTH YEJIOBEKAa, CBA3AHHOU C
XUMHUYECKUM IIPOU3BOJICTBOM, UCIIOJIB30BaHUEM U TIEPEPAOOTKOM BEIIECTB;
yIIIyOJIeHUE MPEICTaBICHUH 0 HAYYHBIX METOIaX IMO3HAHHUS, HEOOXOJUMBIX
JUIs. TIPUOOPETEHUS YMEHUW OpPUEHTHPOBAThCS B MHPE BEIIECTB U
OOBSICHEHUS XUMHYECKHUX SIBJICHUW, MMEIOIIMX MECTO B IMPHUPOJE, B
MPAKTUYECKOMN JEATEIBHOCTA U TOBCEIHEBHOM KU3HMU.

B mnnane peanuzanuu NepBOOYEPETHBIX BOCHHUTATEIbHBIX U Pa3BUBAIOIINX
GyHKIMNA TETOCTHON CHCTEMBl CPEIHEro oOmiero o0pa3oBaHUs NPH WU3YUYECHUU
npeaMera «XuUMHUS» Ha  YIIyOJI€HHOM  yYpPOBHE OCOOYI0  aKTyallbHOCTh
pUOOPETAIOT TaKue MU U 3a1a9H, KakK:

BOCMIUTAaHUE YOEKIEHHOCTH B TIO3HABAEMOCTU SBJICHUM TMPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOpUYECTBA B 00JIACTU TEOPETUYECKUX U
MPUKIAAHBIX HCCIEIOBAHUN B XWUMHUU, (HOPMUPOBAHHE MHUPOBO33PEHHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH;

pa3BUTHE MOTHBAIMM K OOYYEHHUIO U TMO3HAHUIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO ¥  CaMOBOCIHUTAaHWIO  HAa  OCHOBE  YCBOCHHUS
00I1IeYEJIOBEYECKHUX [ICHHOCTEH;

pPa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTCILIEKTYaIbHBIX M TBOPUYCCKUX
criocoOHOCTEeM oOyuarommxcs, (QopMHpoOBaHUE Yy HHUX CO3HATEIBHOTO
OTHOIICHUS K CamMoOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHHMIO Kak
YCJIOBHIO YCTIIEITHON MPOo(deCcCHOHATHLHON U 00IIEeCTBEHHOM e TEIHHOCTH,
OTBETCTBEHHOTO OTHOIIICHUS K CBOEMY 3J0pPOBBbI0 M TOTPEOHOCTH B
3I0pOBOM 00pase KU3HH;

dbopMHpoOBaHHEe YMEHUN M HAaBBIKOB Pa3yMHOI'O HPHUPOAOIOIb30BAHUS,
Pa3BUTHE DKOJIOTHYECKOU KYJIBTYPbI, TPUOOPETEHHUE OIbITa OOIECTBEHHO-
MOJIE3HOM DKOJIOTUYECKOMN AEATENbHOCTH.



OO6miee 9nciIo 9acoB, MPEAYCMOTPEHHBIX JIJIST M3YUCHHUS XUMHH Ha yTITyOJIeHHOM
YPOBHE cpeaHero ooiiero oopa3oBanus, coctarisieT 408 gacos: B 10 kmacce — 170
yacoB (5 yacoB B Heneno), B 11 kimacce — 238 yacoB (7 4acoB B HEJCIIO).



COAEPKAHUE OBYUYEHUA
10 KJTACC

OPI'TAHUYECKASA XUMUA

Teopernyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[TpenmMeT 1 3HaU€HNE OPraHUYECKON XUMUH, IPEACTABICHUE O MHOTOOOpa3HH OpraHN4YECKUX COETUHEHU.

DNEKTPOHHOE CTPOECHUE aTOMa YTJIEpoJa: OCHOBHOE M BO30YXKAEHHOE COCTOSHUS. BameHTHbIE BO3MOKHOCTH aTroma
yriepoja. XMMHUYECKasl CBA3b B OPraHUYECKHX COEAUHEHUSX. THUMbl rMOpUIU3allMM aTOMHBIX OpOUTAlIel yIJiepoja.
Mexanu3zMbl 00pa30BaHUsI KOBAJIEHTHOW CBsI3U (OOMEHHBIA M JOHOPHO-AKUENTOPHBIN). THIBI MEepeKpbIBAHUS aTOMHBIX
opouranei, 6- u m-cBsi3u. OuHapHasl, ABOKHAs U TpoitHas cBs3b. CrIocOObI pa3pbiBa CBsI3el B MOJIEKYJIaX OPraHUYEeCKUX
BenlecTB. [loHsATHE 0 CBOOOIHOM pajuKaie, HyKieo(puie U MeKTpopue.

Teopust cTpoeHHs OpraHmyeckux coeauHeHud A.M. byTnepoBa M COBpEMEHHBIE NPEICTABICHUS O CTPYKTYypeE
MOJIEKYJI. 3HAUYE€HHE TEOPHUH CTPOEHUS OPraHUYECKUX COCIUHEHUN. MOJEKYIspHbIE W CTPYKTYpHbIE (HOPMYJIBL.
CrpykTypHble (OpMyJbl pa3IMYHBIX BHJOB: pa3BEpHyTas, COKpall€éHHas, ckeneTHas. M3omepus. Buubl uzomepuu:
CTPYKTYpHasi, IPOCTPAHCTBEHHAs. DJIEKTpOHHbIE 3((EKTHl B MOJIEKYJaX OpPraHMYECKUX COCIMHEHUH (MHIYKTHUBHBIA U
MEe30MEepHBIN 3P eKThI).

[IpencraBnenne o kiaccu@ukauuu opraHuyeckux BemiectB. [loHsTHe 0 ¢QyHKUMOHANBHOW rpymme. ['omomnorus.
['omonornyeckue psaasl. CucreMaTudeckas HOMeHKIaTypa opranndeckux coenunenuit (IUPAC) u TpuBuaibHbIE Ha3BAaHUS
OTJEJIbHBIX IIPEACTABUTEIICH.

OcobGenHoctn W Kiaccu(uUKalusg OpPraHudecKuX peakuuid. OKHCIUTENbHO-BOCCTAHOBUTENBHBIE PEAKIUU B
OPTaHUYECKON XUMMUHU.

DKCneprUMEHTaIbHbIE METObl U3YUYE€HHsI BEUIECTB U MX MPEBpAIICHUN: 03HAKOMIJICHHE C 00pa3liaMd OpPraHHUYeCKUX
BEILECTB U MaTepuajaMy Ha UX OCHOBE, OMbITHI MO MPEBPALICHUIO OPraHUYECKUX BEIIECTB MPU HarpeBaHuu (TUIABJICHHE,
oOyTriMBaHUe U TOPEHHE), KOHCTPYHPOBAHHE MOIENICH MOJIEKYJI OPTaHUYECKUX BEIIECTB.

YriaeBoaopoanl.



Anxanel. ['oMomornuyeckuit psin ankaHoB, oOmas ¢opMyna, HOMEHKIATypa M H30MEpHUs. OJEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIl AIKAHOB, SP>-ruOpUIM3alys aTOMHBIX OpOMTANIEH yriaepoa, 6-CBa3b. Dusnueckue
CBOMCTBA QJIKaHOB.

XHUMUYECKHE CBOMCTBA aJKAHOB: PEAKIMM 3aMEIICHUS, N30MEPU3ALNH, JETUAPUPOBAHUS, IUKIN3ALUNN, THPOJIN3A,
KpekuHra, ropenus. [IpencraBieHue o MEXaHU3ME pEaKIU paJuKaIbHOTO 3aMEIICHUS.

Haxoxnaenue B mpupoze. CriocoObl MOIy4YEHUs: U TPUMEHEHUE AITKAHOB.

[uknoankanel. O61mas popmyia, HOMEHKIAaTypa u uzomepus. OCOOEHHOCTH CTPOCHUS M XUMHUUECKUX CBOHCTB MaJIbIX
(UMKJIOMpONaH, UUKIOOyTaH) M OOBIYHBIX (IUKIOMEHTAaH, IUKIOTEeKCaH) IUKIoaNKaHOB. CrocoObl TMOJy4YeHUS U
IIPUMEHEHHUE [IUKIIOATIKAHOB.

Anxensl. ['omosiornueckuil psin aiakeHoB, oOmas (opmysina, HOMEHKIATypa. DJEKTPOHHOE M IMPOCTPAaHCTBEHHOE
CTPOCHHME MOJIEKYJI AJKEHOB, SP?-rmOpUaM3alds aTOMHBIX OpOMTaneil yrmepoga, G- W m-cBsasH. CTpyKTypHas
reoMeTpuyeckas (Luc-TpaHc-) u3zoMepus. DPu3HUEeCKHME CBOMCTBA QJIKEHOB. XHWMHUYECKHE CBOMCTBA: pEAKIHMU
IIPUCOEAUHEHNS], 3aMEILICHUS B 0-I10JI0KEHUE IIPU IBOMHOM CBSI3HU, IOJIUMEPHU3aLUU U oKuciaeHusd. [ Ipasuino MapkoBHUKOBa.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBsA3b. CIIOCOOBI MOTYYEeHUs U TPUMEHEHUE AJIKEHOB.

Ankanuensl. Knaccudukanus ankagueHOB (CONPsDKEHHBIE, HW30JMPOBAaHHBIE, KyMyauposanuvie). OCOOEHHOCTH
AIEKTPOHHOTO CTPOEHUSI U XUMHUYECKUX CBOWCTB CONPSDKEHHBIX OUEHOB, 1,2- u 1,4-ipucoenuuenue. llonmmmepusanus
CONpPSKEHHBIX TUeHOB. CrtocoObI MOMyUYEHUs U TPUMEHEHUE aIKaJUEHOB.

Anxunel. ['omonormyeckuil psif ajdkWHOB, oOmas ¢GopMysa, HOMEHKIATypa M HU30MepUs. OIJEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJI AJIKUHOB, SP-TUOpUIM3allis aTOMHBIX opOuTanel yriaepoaa. duznueckue cBoilcTBa
AJIKWHOB. XHMHUYECKHE CBOWCTBA: PEAKLUNUHM INPUCOEAWHEHHUs, AUMEpPU3AlMUM U TpUMEpU3aluU, OKUCIeHUsA. KuciotHbeie
CBOMCTBa aJKWHOB, MMEIOIIUX KOHILEBYIO TPOHHYIO CBA3b. KauecTBEHHbIE pPEakUUMU Ha TPOWHYK CBs3b. CHocoObl
IIOJIyYEHHUs] U IPUMEHEHNE AJIKUHOB.

Apomatudeckue yrieBo1opoasl (apensl). ['oMonornueckuit psa apeHoB, oOuias opMyia, HOMEHKIATypa U H30Mepusl.
DNEKTPOHHOE W MTPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJIbI OeH301a. DU3NYECKUe CBOMCTBA apeHOB. XUMHUYECKHE CBOMCTBA
OE€H30JIa M €ro TOMOJIOTOB: pPEaKUMW 3aMeleHUsT B OEH30JbHOM KOJbIE M YIJIEBOJOPOJHOM paJMKaje, pEeaKIuu
MPUCOEIMHEHUS, OKHUCIIEHHEe TroMoJjoroB OeHn3ona. IlpencraBieHue 00 OpPUEHTUPYIOIIEM JEWCTBUM 3aMECTUTENEH B
OCH30JbHOM KOJIbLIE HAa MpPUMEpE AJKWIBHBIX PaaUKajoB, KapOOKCHUIBHOW, TMAPOKCHIBHOM, aMUHO- U HUTPOTPYIIHI,



aTOMOB rajoreHoB. OCOOEHHOCTH XMMHUYECKUX CBOMCTB ctupona. [lomumepuszamus crupona. CrnocoObl MOMydeHHs U
NPUMEHEHHE apOMaTHUYECKHUX YTJIEBOJOPOIOB.

[Tpuponusiii ra3. Ilomytasie HedTanbie ra3pl. Hedts u e€ mpoucxoxnenune. KamMeHHBIM yroib U MPOIYKTHI €TO0
nepepadoTku. CrocoObl mnepepaboTku HedTU: TEepPeroHka, KPEeKUHI (TEePMUYECKHUM, KaTaTUTUYECKUW), pUDOPMUHT,
nupodus. [IpoaykTel nepepaboTku HedTH, UX IPUMEHEHKE B IPOMBIIIUIICHHOCTH U B OBITY.

['eHeTnyeckas CBS3b MEXKAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DJEeKTPOHHOE CTPOCHHE TaJOTEHIPOU3BOAHBIX YIIEBOOPOI0B. Peakinu 3aMenieHns rajoreHa Ha TupOoKCOTPYIIy,
HUTPOTPYIITy, [UAHOTPYIITY, aMUHOTpyniy. [leficTBHe Ha rajoreHnpon3BOIHbIE BOJHOTO U CHUPTOBOTO PACTBOPA MIETOUH.
B3aumopaeiicTBue AMrajioreHajJkaHOB C MarHueéM M LHUHKOM. [loHSATHE O METaluIoOpraHMYecKUX COEIUHEHUSIX.
Hcnonp30BaHue rajJoreHIpor3BOAHBIX YTIIEBOIOPOAOB B OBITY, TEXHUKE U IIPU CUHTE3€ OPraHUYECKUX BEILIECTB.

OKCHepUMEHTAIbHBIE METOAbl H3Y4YCHHs] BEIIECTB M HX TMPEBpallleHUuil: Hu3yYeHHe (PU3UIECKHX CBOWCTB
YTAEBOIOPOAOB (PacTBOPHUMOCTh), KAYECTBEHHBIX pEaKIUW YIIEBOJAOPOAOB Pa3IUYHBIX KiaccoB (oOeciBedyMBaHHUE
OpOMHOM MM MOTHOM BOJIbI, PACTBOpA EpMaHraHaTa KaJlus, B3aUMOJICHCTBHE alleTHIICHa C aMMUAYHbIM PACTBOPOM OKCHA
cepedpa(l)), xauecTBeHHOE OOHapy’>KE€HHE yIJiepoJa U BOAOPOJAa B OpPraHMYECKHX BEIIECTBAX, MOJyYEHHE ITUJICHA U
W3y4EHHE €T0 CBOMCTB, O3HAKOMJICHHE ¢ KoJUTeKIusIMu «HedTe» 1 «YTomam», ¢ 00pasiiaMu miacTMacc, KayqyKoB U PE3UHBI,
MOJICTTMPOBAHUE MOJIEKYJI YTIIE€BOJOPOIOB U TaJOTeHIIPOU3BOIHBIX YTIEBOIOPOIOB.

Kucsiopoacoaep:xaiue oprannyeckue coeMnHeHus.

[TpenensHble 0OHOATOMHBIE cIUPThI. CTpoeHue MoJieKy: 1 (Ha mpuMepe MeTaHoja U 3TaHoja). ['oMonoruueckuii psn,
obmiast gopmyina, U30MepHusi, HOMEHKIarypa M kiaccupukauus. PU3ndyecKue CBOWCTBA IMPEAETbHBIX OJHOATOMHBIX
cIUpTOB. BoopoaHbIe CBSA3M MEXKAY MOJIEKYJIaMH CIIUPTOB. XMUMUYECKUE CBOMCTBA: PEAKIIMU 3aMEIEHUs, IeTHApaTaliy,
OKHCIICHUS1, B3AUMOJICHCTBUE C OPraHUYECKUMHU M HEOPTAaHUYECKUMU KuciIoTamu. KauecTBeHHas peakius Ha 0JTHOATOMHBIE
cnupThl. [leficTBHEe 3TaHONAa M METAaHOJAa Ha OpraHu3M yenoBeka. CrocoObl MOSydeHUs U MPUMEHEHHE OJHOATOMHBIX
CIHPTOB.

[Ipocteie a¢upsl, HOMEHKIaTypa U n3oMepusi. OCoOeHHOCTH GUBHUECKUX U XUMUYECKUX CBOMCTB.

MHoroaroMHbIe CIUPTHI — STUJIICHTIINKOIb U TIUIepUH. OU3NYECKUe U XUMUYECKUE CBOMCTBA: PEAKIH 3aMEIICHHUS,
B3aMMOJICHCTBHE C OPTaHUYECKUMHU U HEOPTAHUYECKUMHU KUCIOTaMH, KaueCTBEHHAs] PEaKilis Ha MHOTOATOMHBIE CITUPTHI.



[IpencraBienne o0 MexaHU3ME peaklUuid HykJIeopuiIbHOro 3amMemieHus. JlelicTBue Ha opraHu3Mm 4enoBeka. CrocoOsbl
MOJIyYEHHS] U NPUMEHEHHE MHOTOATOMHBIX CITHPTOB.

®enos. CTpoeHHE MOJIEKYJbl, B3aUMHOE BJIMSHUE THAPOKCOTPYNIBI U OEH30JbHOrO sapa. Pu3nuecKue CBOICTBA
¢denona. OCOOEHHOCTH XUMUYECKUX CBOICTB eHosa. KauecTBenHble peakiuu Ha penon. TokcuuHocTh peHona. CriocoOsl
HOJIyuyeHUs U puMeHeHue penona. PeHoapopManbaeruaHas CMoIa.

KapOoHWIbHBIE COEOUHEHUS — albJETUAbl W KETOHbL. OJEKTPOHHOE CTPOEHHE KapOOHWIBHOW TpPYMIIBL
["oMonornyeckue psiibl albJeru0B U KETOHOB, obOmias (opmyrna, u3oMepuss U HOMEHKIAaTypa. PU3NYECKUE CBOMCTBA
QJIBJIETUIOB U KETOHOB. XMMUYECKHE CBOMCTBA AJIBJIETUOB U KETOHOB: peaKUuu npucoeauHeHus. OKUCIECHUE alIbJIETUI0B,
KayeCTBEHHbIE PEAKIMK Ha anbJeru/ibl. CriocoObl MONy4YeHHs U TPUMEHEHUE allbJIETHI0B U KETOHOB.

OMHOOCHOBHBIE TMpeeibHble KApOOHOBBIE KHCIOTHI. OCOOEHHOCTH CTPOCHMSI MOJEKYJ KapOOHOBBIX KHUCIOT.
N3omepust u HomeHknatypa. Gusnyeckre cBONCTBAa OTHOOCHOBHBIX MPEIETbHBIX KAPOOHOBBIX KUCIOT. BogopoiHbIe CBs3H
MEXIYy MOJIEKYJIaMU KapOOHOBBIX KUCIOT. XMMUYECKHE CBOMCTBA: KUCIOTHBIE CBOMCTBA, peaKIUs 3Tepu(UKaIIK, peaKIuu
C y4acTHEM YIJIEBOJOPOIHOro paaukana. OCOOEHHOCTHM CBOWCTB MYypaBbMHOM KHUCHOTHL. [loHATHE O NPOM3BOIHBIX
KapOOHOBBIX KUCIIOT — CIOXHBIX 3(upax. MHOrooopasue kapOOHOBBIX KUCIOT. OCOOEHHOCTH CBOMCTB HENPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX KHUCJIOT, AUKAPOOHOBBIX KHUCIOT, T'MIPOKCUKAPOOHOBBIX KUCHOT. lIpencraButenu BhICHIMX
KapOOHOBBIX KHUCIIOT: CTEAPUHOBASI, MAJIbMUTUHOBAS, OJIEMHOBAS, JIUHOIEBAs, TUHONeH06as KUCIOThI. CrlocOObI OTy4YeHHUS
Y IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxuble 3¢gupsl. 'omonoruueckuii ps, odmas Gopmysa, n3oMepusi 1 HOMEHKIIaTypa. OU3NYecKue U XUMUUECKHE
CBOMCTBA: TUAPOJIA3 B KUCIIOW U IIEJIOYHOU CpeE.

Kuppi. Crpoenue, (u3nyeckne M XUMHUYECKHE CBOMCTBA >KMPOB: THIPOJM3 B KHCIOH M WICJIOYHOW Cpere.
Oco0OEHHOCTH CBOMCTB KUPOB, COAECPKAIIMX OCTATKU HEMPEAEIbHBIX )KUPHBIX KUCIOT. JKUphl B IpUpoIe.

MBpBLT4 KaK cOJIM BBICHIMX KapOOHOBBIX KHCJIOT, HX MOIOIIEE JeiCTBHUE.

OOmas xapaktepuctuka yrieBogoB. Kimaccudukanus yrieBogoB (MOHO-, TU- U ToJUcaxapuabl). MoHocaxapHb:
IJII0KO03a, (PPYKTO3a, Tajnakros3a, pudo3a, ae30kcuprudo3a. Ou3ndyeckue CBOMCTBA M HAaXOXAeHUE B npupoje. PoTOCHHTES.
XHUMHUYECKHE CBOMCTBA IIIOKO3bI: PEAKIIMU C YYACTUEM CIHUPTOBBIX U AJIbJECTUAHON TPYMI, CIIUPTOBOE U MOJIOYHOKHCIIOE
opoxxenue. [IpuMeHeHne IIOKO3bI, €€ 3HaYEHUE B KU3HENEATEIbHOCTH Opranu3Ma. Jlucaxapuabl: caxaposa, MajbTo3a U
JakTo3a. BoccranaBnuBaromye 1 HEBOCCTaHABIMBAOIIKE aucaxapuabl. ['uaponns aucaxapuaoB. HaxoxaeHne B mpupoae



u npuMeHenue. [lonucaxapuapl: Kpaxmani, TJIUKOTEH U 1eiuTiono3a. CTpoeHne MakpOMOJIEKYJ Kpaxmana, TJIMKOTeHa U
LEeJUTI0103bl. DU3NYECKUE CBOWCTBA Kpaxmasa U LEJUI0I03bl. XUMUYECKHE CBOMCTBA KpaxMaila: TUAPOJIN3, Ka4eCTBEHHAs
peakiusi ¢ HOAOM. XHUMHUYECKHE CBOMCTBA IIEJUIIONO3bI: THAPOIU3, MoiydeHue 3(upoB uemwnonao3sl. [lonstue o6
MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a, alle€TaTHBIN IIEIK).

DKCIEpUMEHTAIBHBIE METO/IBI NU3YUEHUS BEIIECTB U UX NMPEBPALIEHUI: PACTBOPUMOCTD PA3JIUYHBIX CIIUPTOB B BOJE,
B3aHMOJICMCTBUE ATAHOJIA C HATPUEM, OKUCIICHUE ATUJIOBOIO CIHPTA B aNbICTUJ HAa PACKAJEHHOM MEIHOW IMPOBOJIOKE,
OKHCJICHHUE 3TUIIOBOTO CIIUPTA AUXPOMATOM KaJivsl (BO3MOKHO MCIIOJIB30BaHUE BUJIEOMATEPHUAIOB), KAU€CTBEHHBIE PEAKIIUN
Ha anpleruapl (¢ ruapokcunom auammuHcepeoOpa(l) u rumpoxcuaom menu(ll)), peakius raunepuHa ¢ THIPOKCHUIOM
meau(ll), xuMuueckne CBOMCTBA pacTBOpa YKCYCHOM KHUCIIOTHI, B3aMMOJIEHCTBHE PACTBOPA TIIIOKO3bI C THIPOKCUIOM
meau(ll), B3aumoaeicTBre Kpaxmaiaa ¢ MOJOM, PEIICHHE HKCIEPUMEHTAIbHBIX 33/ad nmo TeMaM «CrupThl U (EHONBY,
«Kap6oHoBsie KUCIOThI. CH0KHBIE 3DUPHD».

A3o0Tcoaep:Kaliue OpraHnv4ecKue cCoeJuHeHu .

AMHHBI — OpraHMYecKue MPOU3BOAHbICE aMMHaka. Kiaccudukaius aMUHOB: anudaTUuecKue M apoOMaTUYECKUE;
NepBUYHBIC, BTOPUYHBIE U TpeTudHble. CTpoeHHEe MOJIEKYJI, o0mas Gopmyla, U3oMepusi, HOMEHKIATypa U (punyeckue
CBOMCTBa. XHMMHMUYECKOE CBOWCTBA anu(aTUYECKUX aMHUHOB: OCHOBHBIC CBOMCTBA, AJKUIMPOBAHUE, B3aUMOJICUCTBHUE
MIEPBUYHBIX AMUHOB C a30TUCTON KUCIOTON. CONMM anKnjIaMMOHHS.

AHUIVH — NpeACTaBUTEb AMUHOB apoMaTHU4ecKoro psaa. CtpoeHue anuivHa. BzauMHoOe BIMSIHUE TPYIIT aTOMOB B
MoJiekysie aHuiauHa. OCOOEHHOCTHM XMMHYECKUX CBOMCTB aHWIMHA. KadecTBeHHBbIE peakinuu Ha aHwInH. CrocoObl
MOJIyYCHUS ¥ IPUMEHeHHEe anudaTtuueckux aMuHoB. [loydyeHune anmiMaa nu3 HUTPOOEH30I1a.

AmuHokucnotel. HoMenkiarypa u wu3omepus. OTHelbHBIE NPEACTABUTEINA (-aMUHOKHWCIIOT: TJIWILWH, aJaHWH.
duznyeckre cBOMCTBA AMUHOKHUCIIOT. XMUMUYECKHE CBOMCTBA aMUHOKHUCIIOT KaK aM(OTEPHBIX OPraHUYECKUX COETMHEHUN,
peaxius MOJMKOHACHCAINK, 00pa30BaHue MEeNTUIHOM CBsI3H. bronornyeckoe 3HadeHrne aMMHOKUCIIOT. CHHTE3 U THIPOJIN3
MEeNTUIOB.

benku kak npupoaHbie oauMepsl. [lepBuyHas, BTOpuYHas U TPETHUUHAS CTPYKTypa OEIKOB. XMMUYECKUE CBOMCTBA
OCJIKOB: TUIPOJIN3, ICHATYpallnsl, KaYeCTBEHHBIC PEAKIIUUA Ha OCIKH.



OKCHepUMEHTAIBHBIE METObI U3YUYECHHS BEIECTB U WX MPEBPAIICHUIl: paCTBOPEHHE OEIIKOB B BOJE, JCHATYpalUs
O€JIKOB MpU HarpeBaHUM, [[BETHBIE PEAKIIMU Ha OCJIKH, pEHIEHUE IKCIIEPUMEHTAIbHBIX 3a/1a4 10 TeMaM «A30TCOJepKaIne
OpraHUYeCKUE COeTMHEHUS» U «Pacno3HaBaHHe OPraHUYECKUX COETHHEHUI.

BricokoOMOJIeKYJISIPHbIE COeINHEHMUSI.

OCHOBHBIE MMOHATUSI XUMUU BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN: MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, CTETIEHB
NOJINMEPU3ALINH, CPEIHAS MOJIEKyJisipHas Macca. OCHOBHBIE METOJbl CHUHTE3a BBICOKOMOJEKYJISIPHBIX COCIWHEHUNA —
MOJIMMEPU3ALHS U MOJTUKOHIEHCA.

[Tomumepuble Matepuanbl. [lmacTtmaccebl  (HOAUATUIICH, MOJUIPONWIEH, MOJUBUHUIXJIOPUA, MOJIUCTUPOI,
NOJIMMETHIIMETAKpUIIaT, MOJUKAapOOHAThI, MOIMATUICHTepeTaIaT). Y THIN3aUs U epepadoTKa MIacTHKa.

OnacToMepbl: HaTypaJbHBIA KayuyyK, CHHTETHYECKHE Kaydyku (OyTaJMeHOBBIN, XJIOPOIPEHOBBIN, N30IMPEHOBBIN) U
CUJIMKOHBI. Pe3unHa.

Bosnokna: HatypaiabHbIe (XJIOMOK, IIEPCTh, MENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE BOJIOKHO), CUHTETUYECKHUE
(KampoH U JIaBCaH).

[Tomumepsl crenuanabHOrO Ha3zHaueHUs (TE(IIOH, KEBJap, HIIEKTPONPOBOJIALINE MOJUMEpPHI, OuopasiaraeMble
MOJIUMEPHI).

DKCIEepUMEHTAIbHBIE METOJbl U3YUYEHHS BEIIECTB M WX MPEBPAIICHUI: 03HaKOMJIEHHE ¢ o0pa3liaMu NPUPOAHBIX U
MCKYCCTBEHHBIX BOJIOKOH, IJITACTMACC, KAYUyKOB, PEIICHHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMe «Pacrno3HaBaHue miacTMace
Y BOJIOKOH.

PacuérHble 3anaumn.

Haxoxaenue MosexkyIapHOil GopMysIbl OPraHUYeCKOro COEAMHEHUS MO MAacCCOBBIM JIOJISIM 3JIEMEHTOB, BXOJSIIUX B
€ro COCTaB, HAXOXKIECHUE MOJIEKYJIAPHON (POPMYJIbl OPraHUYECKOIO0 COEMHEHUS 10 Macce (00bEMY) MPOAYKTOB CrOPAHHS,
10 KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIIMU M/WIM UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYpPHOM
(opMyJIbI OPraHUYECKOTO BELIECTBA HA OCHOBE €r0 XMMHUYECKHX CBOMCTB MJIM CIIOCOOOB IMOJIyUEHHUS, ONPEAEICHUE 0N
BBIX0/Ia IPOAYKTA PEAKIUU OT TEOPETHYECKH BO3MOXKHOTO.

MexnpeaMeTHble CBA3H.



Peanuzaumss MeXIpeIMETHBIX CBSI3€d NPHU U3YYEHUM OpraHnyeckod xumuu B 10 Kilacce OCyHIECTBISETCS 4yepes
UCIIOJIb30BAaHUE KaK OONIMX €CTECTBEHHO-HAYYHBIX IOHATHUW, TaK W TOHATHH, MPUHATHIX B OTACNBHBIX IpEAMETax
€CTECTBEHHO-HAYYHOI'O ITUKJIA.

OO1ue ecTecTBEHHO-HAayYHbIE IOHATHS: SIBICHHE, HAY4YHbIM (akT, TUIOTE3a, TEOpHs, 3aKOH, aHaJU3, CHHTE3,
KJaccupukanus, HabaoAeHNEe, U3MEPEHHUE, IKCIIEPUMEHT, MOJIENb, MOICIUPOBAHUE.

dusuka: MaTepusi, aToM, SJIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIa, SHEPTETUUECKUIN YPOBEHb, BEIIECTBO, TEI0, 00BEM,
arperaTHoe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BETMUMHBI, AMHUIIBI H3MEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorusi: kinerka, opraHusM, 3KocucTema, Ouocdepa, MeTadOJIM3M, HACIEICTBEHHOCTb, AaBTOTPO(HBIA U
reTepoTpo(HbI TUII NUTaHUS, OpoKeHHE, (POTOCHUHTE3, JbIXaHUE, OCJIKH, YIJeBOJbl, KUPbI, HYKICHUHOBBIE KHUCIOTHI,
(bepMeHTHI.

['eorpadus: mose3Hble UCKOMAaeMble, TOILINBO.

TexHomorus: nNUIIEBBIE NPOAYKTHI, OCHOBBI PAalMOHAIBHOTO IHTAHMUSA, MOIOIIME CPEICTBA, MATEPHUAIIBl W3
VCKYCCTBEHHBIX U CUHTETHUYECKUX BOJIOKOH.

[IJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA ITPOI'PAMMBI 110 XUMHWU HA VYIJIYBJIIEHHOM YPOBHE
CPEJHEI'O OBIIEI'O OBPA3OBAHUNA

JIMYHOCTHBIE PE3YJIbTATbI

B cooTBercTBHM C CUCTCMHO-ACATCIbHOCTHBIM ITOJAXO0JA0M B CTPYKTYPC JIMYHOCTHBIX PE3YJIbTATOB OCBOCHUS IIPEAMETA
«XuMHuA» HA YPOBHE CpEAHCTO O6H_ICFO O6pa3OBaHI/IH BBIJICJICHDBI CICAYIONIUC COCTABJIAIOIINUC. OCO3SHAHUC O6yanOIHI/IMI/ICSI
pOCCHﬁCKOﬁ Fp@.)K,Z[&HCKOfI HACHTUYHOCTHU, TI'OTOBHOCTHL K CaMOPA3BHUTHIO, CAMOCTOATCIBHOCTH M CaMOOIIPCACICHUIO,
HaIn4uc MOTHUBAIINU K 06yquH}0; TFOTOBHOCTH M CITOCOOHOCTD 06yqafomnxc>1 PYKOBOJACTBOBATLCA IIPUHATBIMHU B O6I].I€CTB€
[IpaBUJIaMUd U HOPMaMH IIOBCACHHUS, HAJIMYHC IIPABOCO3HAHMA, AKOJIOTUYECKOM KYJBbTYPHI, CITOCOOHOCTh CTaBHTH e u
CTPOUTD ) KU3HCHHBLIC ITJIAHBI.

JIMYHOCTHBIC PE3YyJbTaTbhl OCBOCHUA MMPEAMCETA «XHUMUS OoTpaxxaroT C(l)OpMI/IpOBaHHOCTB OIbITa MO3HABATEIbHON U
HpaKTquCKOﬁ ACATCIIbHOCTHU 06yqa}0mnxc;1 B ITpOLCCCC pCai3allnun O6p&30BaTeHBHOﬁ JACATCIBbHOCTH.



JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeAMeTa «XUMUSD» OTPaXaroT COPMUPOBAHHOCTH OIbBITA IMO3HABATEIILHON U
MPAKTUYECKON ACSITEIBHOCTH OOYyYaroNMXcsl B MPOIECCe peain3aliui 00pa30BaTeIbHON NEATEIbHOCTH, B TOM YHUCIIC B
YaCTH:

1) rpaaaHCKOro BOCIIMTAHMS

OCO3HAHUS O0YYarOIMMHUCS CBOUX KOHCTUTYIIMOHHBIX IIPaB U 0053aHHOCTEH, YBAXKEHUS K 3aKOHY M IPABOTIOPSJIKY;

MPECTABIICHUS O COLMANIBHBIX HOpMaxX U MpaBUiiaX MEKJIUYHOCTHBIX OTHOUIEHUN B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKON MAESITEIBHOCTH MPU CO3/IaHUM YYEOHBIX MPOCKTOB, PEIICHUU YUYEOHBIX U
MO3HABATEIbHBIX 3a7a4, BBITIOJTHCHUN XUMUUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M MIPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyYMEHTBI JPYTUX IPH aHAJIM3€ Pa3IuIHBIX
BHJIOB YUEOHOU JIEATEILHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS:

LIEHHOCTHOI'O OTHOIIIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJICINIO OTE€UECTBEHHON XUMHUM;

YBOKEHHS K MPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUU U MPAKTUUECKOTO MPHIIOKESHUS] XMMHUH, OCO3HAHUS TOTO, YTO
JIAaHHBIC HAYKH €CTh pe3yJIbTaT JJIMTENIbHBIX HAOJIOJCHUHN, KPOMOTIMBBLIX KCIEPUMEHTAIBHBIX MOUCKOB, IMOCTOSHHOTO
TpyAa YYEHBIX U MPAKTUKOB;

WHTEpeca W TMO3HABAaTEJIbHBIX MOTHBOB B MOJYYEHUHM M TMOCJIEAYIOUIEM aHadu3e HH(OpMaluu O MepeIoBbIX
JOCTHXKEHUSX COBPEMEHHON OTEYECTBEHHOW XUMUMU,

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIIEHUBATH CUTYallUM, CBA3aHHBIC C XMMUYECKUMU SIBICHUSMU, U TPUHUMATh OCO3HAHHBIE PEIICHUS,
OPUEHTHUPYSICh HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYNKH CBOMX TOBAPUIIEH C MO3UIMN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y C YYETOM OCO3HAHHUS MTOCIIEICTBUN MOCTYNKOB;

4) popMmupoBaHus KyJIbTYPbI 310POBbSI:

MMOHWMAaHMS IIEHHOCTEN 3JI0POBOTO M Oe30macHOTro olOpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOI'O OTHOIICHUS K
COOCTBEHHOMY (hM3HUECKOMY U TICUXUYECKOMY 3/10POBBIO;



coOmoieHns TpaBwi 0Oe30MacHoro oOpallleHus C BEIIeCTBAMU B OBITYy, TMOBCEAHEBHOM JKWU3HHM, B TPYIOBOM
JEATEIIbHOCTH;

MOHMMAHUSl I[IEHHOCTH TMPaBWJI HHAWUBUIYATBHOTO M KOJUIEKTMBHOTO O€30MaCHOTO TOBEJACHUS B CUTYyalMsX,
YIPOXKAIOIINX 340POBBIO U KU3HU JIIOJEH;

OCO3HAHMS MOCIEACTBUN U HEMPUSITHS BPEIHBIX MPUBBIYEK (YIOTPEOIECHUS aJIKOT0JIsl, HAPKOTUKOB, KypEHUs);

S) Tpy10BOr0 BOCIIMTAHMSL:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4eOHO-HCCIICIOBATEIBCKON JEATEILHOCTH, OOIIECTBEHHO IOJIE3HOM,
TBOPYECKOW U JIPYTHX BUAAX JEATEIBHOCTH;

YCTAaHOBKU Ha aKTUBHOE y4acTHE B PEIICHUM MPAKTHUUECKHUX 3aJlay COLUAIbHON HANpaBJICHHOCTH (B paMKaX CBOETO
KJ1acca, IIKOJIbI);

WHTEpeca K NPaKTUUYECKOMY H3Y4YEHUIO Npodeccuid pa3MyHOro pojaa, B TOM YHCJIE HAa OCHOBE IPUMEHEHUS
MPEAMETHBIX 3HAHUI 10 XUMUH;

YBKEHHUS K TPYAY, JHOJAM TPyJa U Pe3yabTaTaM TPYAOBOU NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHUAYAILHOM TpacKTOpuu 00pa3oBanus, Oyayiei npodeccuu u peann3ainuu
COOCTBEHHBIX )KM3HEHHBIX TIJIAHOB C YUETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XUMHUH, HHTEPECOB U MOTPEOHOCTEN
00IIIeCTBA;

6) 3K0JI0TNYeCKOTr0 BOCIIMTAHUSA:

HKOJIOTHYECKH 1[€JIECO00Pa3HOT0 OTHOIICHHS K MPUPOE KaK UCTOYHUKY CYIIIECTBOBAHUS KU3HU HA 3eMIIE;

MOHUMAaHUS TI00ATBHOTO XapaKTepa dKOJOTUYECKUX MPOOJIeM, BIUSHUS YKOHOMUUYECKHUX MPOIIECCOB HA COCTOSIHUE
IIPUPOIHON U COUUAIIBHOW CPEIbI;

OCO3HAHUSI HEOOXOJUMOCTH HCIOJb30BAHUS JOCTHKEHUNW XHMHUHU IS PEHICHUS BOIPOCOB PAlMOHAIBHOTO
MPUPOJIONIOIB30BAHUS;

AKTUBHOTO HEIMPHUATUS JEUCTBUHM, MPUHOCAIIMX BPEJ OKPYXKAIOLIEH NPUPOJHON Cpele, YMEHHUS IPOTHO3UPOBATh
HEOJIaronmpUsITHBIC YKOJIOTHIECKUE TTOCIICICTBUS MPEANPUHIMAEMBIX ACHCTBUN U IPEIOTBPAIIATH UX;

HaJIM4YUsl Pa3BUTOr0 HKOJOTUUECKOTO MBIIIJICHUS, YKOJIOTUUECKON KYJIbTYpPbI, OMbITA IEITEIHBHOCTH AKOJOTHUECKOMN
HaIpPaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS MMM B MO3HABATEIHHOM, KOMMYHUKATHBHOM M COLMAIILHOM MPAaKTHUKE,
CIIOCOOHOCTH M YMEHUSI aKTHBHO MPOTUBOCTOATH UJICOJIOTHH XeMO(h)oOuH;



7) UEHHOCTH HAYYHOI'0 O3HAHMSL:

MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOMN MPAKTUKH;

NOHMMAaHUA CHEIU(PUKA XMMUU KaK HAyKH, OCO3HAaHHA €€ poiu B (POPMHUPOBAHUHU PAIMOHATIHLHOTO HAYYHOTO
MBIIUICHUS, CO3JaHUM IE€JIOCTHOTO MPEJCTaBIEHUs 00 OKpYKalolleM MHpPE KaK O €IWHCTBE NPHUPOAbl M YEJIOBEKa, B
MO3HAHUU MTPUPOIHBIX 3aKOHOMEPHOCTEN U PEIIeHUH MPOOJIeM COXPaHEHHUs MPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B O0COOOH 3HAUMMOCTH XHUMHUHU [IJIsI COBPEMEHHOM UUMBWIM3AIMH: B €€ TyMaHUCTHYECKON
HAIpPaBJICHHOCTU W BaYKHOUW POJIM B CO3JaHUHM HOBOHM 0a3bl MaT€pHAIbHOW KYJIbTYpHI, B PEIICHUH TIIO0ATBHBIX MPOoOieM
YCTOMYHMBOTO PAa3BUTHSI UETIOBEUECTBA — CBIPHEBOI, IHEPTETUUECKOM, MUIIEBOM U 3KOJIOTHYECKON 0€3011aCHOCTH, B Pa3BUTUU
MEAMIIMHBI, 00ECTIEYEHUH YCIOBUM YCIIEUIHOTO TPya U 3KOJIOTHYECKHU KOM(OPTHOM KU3HU KaXKI0r0 WieHa OOIIEeCTBa;

€CTECTBEHHO-HAYYHOW T'PAMOTHOCTH: MOHHMAHMS CYIIHOCTH METOJOB MO3HAHUS, UCIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJIb30BaTh MOJy4YaeMble 3HAHUA JJI1 aHalW3a U OOBACHEHHMS SBICHHUHM OKPYXKAIOIIEro MUpa U
IPOUCXOMSIINX B HEM U3MEHEHUH, YMEHHU JieaTh 000CHOBAHHBIE 3aKJIFOUEHNS HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIHUXCS
JAHHBIX C LENbI0 NOJIyYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh XUMUUYECKUE 3HAHUS ISl PELICHUs TPOOJIEM B pealIbHbIX KM3HEHHBIX
CUTYaLMSIX;

MHTEpeca K O3HAHUIO, UCCIIEA0BATEIbCKON EeATETbHOCTH;

TOTOBHOCTH U CLIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BAHMIO U CaMOOOPa30BaHUIO, K AKTUBHOMY MOJIyYEHHIO HOBBIX
3HaHUHU IO XMMHUH B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOEHHOCTSIM TpyAa B pa3IMuHbIX chepax nmpodeccnoHanbHOU NesATeIbHOCTH.

METAIIPEAMETHBIE PE3YJIBTATDBI

MertanpenMeTHble pPe3yiabTaThl OCBOCHMS MPOTPaMMbl IO XHMMHHM Ha YpPOBHE CpEIHEro oOIero oOpa3oBaHUs
BKJIFOYAIOT:

3HauUMMble JUIsI  (OPMHPOBAHUS MHUPOBO33PECHHS OOYYAIOMIMXCS MEKIUCIMIUIMHAPHBIE  (MEXKIPEIMETHBIC)
OOIlIEeHAyYHbIE TIOHSTHS, OTPAKAIOIIME IETOCTHOCTh HAYYHOW KApTUHBI MHpAa W CHENU(HUKYy METOJ0B TMO3HAHUS,



UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO, SHEPTHs, SBJICHUE, MPOLECC, CUCTeMa, HAy4YHBIA (axT,
MPUHILIUIL, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIeA0BaHNEe, HAOTIOACHHE, U3MEPEHHE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCaJlIbHbIE YyueOHblEe IEHCTBUA (MO3HABAaTEIbHbIE, KOMMYHUKATHBHBIE, PETYJISATHBHBIE), O0ECIICUMBAIOIINE
(dopMupoBaHre (PyHKIMOHATIBHON IPaMOTHOCTH U COL[UAJIBHON KOMITETEHIIUU 00YyYaronXcs;

CIIOCOOHOCTh OO0YYaroIMXCsl HCHOJIb30BaTh OCBOCHHBIE MEKIUCIUIUIMHAPHBIE, MHUPOBO33PEHUECKUE 3HAHUS MU
YHUBEpCaJIbHbIE yUeOHbIE IEHCTBUS B IO3HABATEIBLHON U COLMAIbHON MPAKTHKE.

MeTtanpeamMeTHble  pe3yNbTaThl  OTPAKAIOT  OBJAJCHHE YHUBEPCAIBHBIMH  y4e€OHBIMH  I1O3HABATEIbHBIMHU,
KOMMYHUKATUBHBIMU U PErYJIATUBHBIMU JCHCTBUAMU.

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA

1) 0a3oBble JJOrHYecKHre JeCTBUSL:

CaMOCTOSITEIILHO (DOPMYJIMPOBATh M aKTyaJTU3UPOBATh MPOOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

ONpeAcsATh 1N JACATEIbHOCTH, 3ajJaBasi HapaMeTpbl M KPUTEPUU HX JOCTHKEHHUS, COOTHOCUTH PE3YJIbTaThl
JeSITEILHOCTH C TIOCTABJICHHBIMHU IIEJISIMU;

MCIIOJIB30BaTh MPU OCBOCHUU 3HAHUN MPUEMBI JJOTUYECKOTO MBIIICHUS: BBIACIATh XapaKTepHbIe TPU3HAKU TOHSATUN
U YCTaHABJIMBATh UX B3aUMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOUINE MOHSTHUS MJi1 OOBSICHEHUS OTICIbHBIX (DAaKTOB U
SIBJICHU;

BBIOMpATh OCHOBAHUS Ml KPUTEPHUH JUIS KJIaCCU(PUKAITUN BEIIECTB M XMMUYCCKUX PEaKITUii;

yCTaHaBJIMBATh MPUYNHHO-CJICJICTBEHHBIC CBS3U MEXKY U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYKICHUS (MHIYKTUBHBIC, NCAYKTHUBHbBIC, MO AHAJOTHH), BBISBISATH 3aKOHOMEPHOCTH H
MIPOTUBOPEYHS B PACCMAaTPUBAEMBIX SIBJICHUSX, (DOPMYIUPOBATH BHIBOJIBI M 3aKTFOUCHNS,

MIPUMEHSTH B TMPOIECCE MO3HAHUS MCIOJIb3yEeMbIE B XUMHUHM CUMBOJIMUECKHE (3HAKOBBIC) MOJIEIH, IIPEOoOPa3OBbIBATh
MOJICJIbHBIE TIPEACTABIICHUS] — XUMHYECKUN 3HAK (CHMBOJ) DJIEMEHTA, XUMUYecKas (opMysa, YPaBHCHHE XUMHUUYECKOU
peakiuu — MpU PEIICHUH YYEOHBIX IMO3HABATEJIPHBIX M NPAKTUUECKUX 3a/]ad, MPUMEHSATh Ha3BaHHbBIE MO/ICIbHbIC
MIPECTaBJICHUS IJISI BBISIBJICHUS XapaKTEPHBIX TPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKUX PEaKIUH.

2) 6a3oBble HcCIIeA0BATEIbCKIE eiiCTBHS:

BJIaJIETh OCHOBAMH METOJ0B HAy4YHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIUI;



(dbopMyIMpOBaTh IIeNIM U 337]a41 UCCIIE0BAaHNS, UCIIOJIb30BATh TOCTABIICHHBIC U CAMOCTOSITENIEHO CHOPMYIINPOBAHHBIE
BOIIPOCHI B KAa4yeCTBE WHCTPYMEHTA IMO3HAHWUS W OCHOBBI JUIsi (POPMHUPOBAHUS THIIOTE3BI MO MPOBEPKE MPABMIHHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HAaBbIKAMU CaMOCTOSITEJIBHOIO  IJIAHUPOBAHUS M MPOBEJAEHUS  YYEHHUECKHX OKCIEPHUMEHTOB,
COBEpILIEHCTBOBATh YMEHHsI HAONI0JIaTh 3a XOJOM MPOIECcca, CaMOCTOATENbHO TMPOTHO3UPOBATH €ro pPe3yJbTar,
dbopMynupoBath 0000IIEHUST M BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH pE3YyJIbTaTOB HCCIEIOBAHMS, COCTABIATDH
000CHOBaHHBIN OTYET O TPOJICITAHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIIEIOBATEILCKOM M TMPOEKTHOM JEATEIbHOCTH, MPOSBIATH CIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEIbHOMY MOUCKY METOJIOB PEUICHUs MPAKTUYECKUX 3a]ady, MPUMEHEHUIO Pa3IMYHBIX METOJOB
MO3HAHUS.

3) pabora ¢ uHpopmMaumei:

OPHUEHTHUPOBATLCS B PA3IUYHBIX HCTOYHHWKAX WH(poOpManuu (HAyIHO-TIOMYJIIpHAs JIATEpaTypa XHUMHUYECKOTO
coJiep KaHMsi, CIpaBOYHBbIE MOcoOus, pecypchl MHTepHeTa), aHaIu3upoBaTh MHGOPMAIMIO PA3IMYHBIX BHUJIOB U (opM
MPEICTABIICHUS], KPUTUUECKH OIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHNBOCTD;

dbopMyIMpPOBATh 3aIIPOCHI U MPUMEHSITh PA3IUYHbIE METO/IbI MPU MOUCKE U 0TOOpe MH(POpMALIKU, HEOOXOIUMOM IS
BBITIOJTHCHUS YICOHBIX 3a71a4 ONPEIeIEHHOTO THTIA,;

pUOOpETaTh OIBIT MCIOJB30BaHUS WH(OPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHMA M Pa3IMYHBIX MOMCKOBBIX
CHUCTEM,;

CaMOCTOATENILHO BBIOMPATh ONTHUMANIbHYI0 (QopMy mpencraBieHus uWHopmanuu (cxembl, rpaduku, TUarpaMmbl,
TaOJUILIbI, PUCYHKH U IPYTHUE);

WCITOJIB30BaTh HAYYHBIM S3BIK B KA4eCTBE CpEACTBA NpH paboTe ¢ XUMHUYECKON HH(pOpMAIUCH: MPUMEHSTH
MEXIpeaMeTHbIe ((PU3NUeCKre U MAaTeMaTUUeCKUE) 3HAKA U CUMBOJIBI, (POpMYIIbI, a00peBUATYpPHI, HOMEHKIIATYPY;

UCTIOJIb30BaTh 3HAKOBO-CHMBOJIMYECKHIE CPEICTBA HATIISTHOCTH.

KoMMyHHUKaTHBHBIC YHHBEpPCaAJIbHbIE Y4eOHbIC 1eHCTBHUS:



3a/1aBaTh BOMPOCHI 10 CYIIECTBY 00CY X AaeMOM TeMbI B X0OJI€ AUAJIOTa U/WIIM JUCKYCCUH, BBICKA3bIBATh UJIEH,
(GbOopMyITUPOBATH CBOU MPEIOKEHUS OTHOCUTEIHHO BBHITTOJTHEHHS TIPE/JIOKEHHON 3a1a4H;

BBICTYNATh C NPE3EHTAUUEH pe3yJbTaTOB I103HABATEIBHOW MAESATENbHOCTH, MOJYYEHHBIX CaMOCTOSITEIbHO WIIN
COBMECTHO CO CBEPCTHHKAMU IPHU BHIMIOJHEHUH XMMUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON padOThl MO HUCCIEAOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, pealin3alii yueOHOTo MPoeKTa, U (OpMYIUPOBATh BBIBOJBI MO PE3yJIbTaTaM MPOBEAEHHBIX
UCCJIEIOBAaHUM MMy TEM COTIIACOBAHMS MO3UIUHN B X0/1€ 00CYK/IeHUSI 1 OOMEHa MHEHUSMHU.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIC YUeOHbIE 1eliCTBUS:

CaMOCTOATEIILHO TUIAHUPOBATh U OCYILECTBIATH CBOKO IIO3HABATEIILHYIO NEATEIbHOCTD, ONIPEACIIAs €€ LeNIN U 3a/1a4H,
KOHTPOJIMPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBATH MpEIjiaraeMblii alroOpuTM ACHCTBUN NPHU BBIOJHEHUU
y4eOHBIX U UCCIIEIOBATENBCKUX 3a/]1a4, BBIOMPATh Hanbosee 3PPEKTUBHBIN cIOCO0 UX PEIICHHUs ¢ YUETOM MOJTyUYEHHUS HOBBIX
3HaHUU O BELIECTBAX U XMMHUUYECKUX PEAKLIMIX;

OCYHCCTBIIATE CAMOKOHTPOJIb ACATCIBbHOCTH Ha OCHOBC CaMOaHaJIn3a U CaMOOILICHKH.

INMPEAMETHBIE PE3YJIBTATDBI

[IpenmeTHBIC pe3ynbTaThl OCBOSHUS MPOTPAMMBbI TI0 XUMUU Ha YIIIYOJIEHHOM YPOBHE Ha YPOBHE CPETHETO OOIIero
oOpa3oBaHUs BKIIOYAIOT crHenupuyeckue s y4eOHOro mpeaMera «XUMUs» HaydHbIe 3HAHUS, YMEHUS U CIOCOOBI
JIEUCTBUI 110 OCBOCHHIO, MHTEPIPETALNU U MPE0OPa30BAHUIO 3HAHUM, BUIBI JEATEILHOCTH MO MOTYYEHUIO HOBOTO 3HAHUS
U TIPUMEHCHUIO 3HAaHWKA B Pa3IMYHBIX YUCOHBIX CHUTYyaIMsIX, a TAKXKE B PEalbHBIX KU3HECHHBIX CHTYAIUSAX, CBSI3aHHBIX C
xuMmuer. B mporpamme o XuMuu peIMETHBIC PE3yJIbTATHI TIPEICTABIICHBI 110 TOJIaM U3YUYCHHUSI.

10 KJIACC
[IpeameTHbIE pe3ynbTaThl OCBOCHUS Kypca «Oprannyeckasi XuMush» OTPaKaroT:



c(OpPMUPOBAHHOCTH MPEACTABICHUN: O MECTE M 3HAUEHUN OPTraHNYEeCKON XUMHH B CUCTEME €CTECTBEHHBIX HAyK U €&
ponu B 00ECIEUeHUH YCTOMYMBOTIO Pa3BUTHS UYEJIOBEUYECTBA B PEHICHUU MPOOJEM HKOJIOTHUYECKOM, SHEPreTUYECKON U
NUIIEBOM O€30MacHOCTH, B Pa3BUTUM MEIWIUHBI, CO3JaHUM HOBBIX MaTepUAlOB, HOBBIX HCTOYHHKOB JHEPIHH, B
00eCTIeYeHNH PallMOHAIIBHOTO MPUPOIOIIOIB30BaHMsI, B (HOPMUPOBAHIHA MUPOBO33PEHHUS U OOIICH KyIbTYphl YEJIOBEKaA, a
TaK)Ke IKOJIOTUIECKH 0OOCHOBAHHOTO OTHOIIICHHSI K CBOEMY 37I0POBBIO M IPUPOJTHON Cpejie;

BJIaJICHUE CUCTEMON XUMUYECKIX 3HAaHUH, KOTOpasi BKIIIOUAET: OCHOBOIIOIATAIOINE MTOHATHS — XUMUYECKUH 2JIEMEHT,
aToM, PO W AJIEKTPOHHAsT 000JI0YKa aToma, S-, P-, d-aToMHBIE OpOHTaIH, OCHOBHOE U BO30YXIEHHOE COCTOSIHUS aTOMA,
ruOpuan3anysi aTOMHBIX OpOuTanel, MOH, MOJIEKYJa, BaJEHTHOCTh, 3JEKTPOOTPULATENBHOCTb, CTEHEHb OKHCIICHUS,
XMUMHYECKasl CBA3b, MOJIb, MOJISIPHAsI MAacca, MOJISIPHBIN 00BEM, YIIIEpOIHBINA CKeNeT, QyHKUNOHAJIbHAS TPYIIa, paguKal,
CTPYKTYpHBIE (hopMyIbl (pa3BEPHYTHIE, COKpAIIEHHBIE, CKEJETHBIE), HM30MEpHsl CTPYKTypHass U MPOCTPAHCTBEHHAs
(reomeTpuUecKasi, ONTUYECKas ), K3OMEPHI, TOMOJIOTHYECKHM PsiJl, TOMOJIOTH, YTIEBOIOPOIbI, KUCIOPO/I- U a30TCOIEPIKAIIUE
OpPraHUYECKUE COSAMHEHNUS, MOHOMED, MTOJIUMED, CTPYKTYPHOE 3BE€HO, BHICOKOMOJICKYJISIPHBIEC COSTMHEHNUST; TEOPHUH, 3aKOHBI
(nepuonmyeckuii 3akoH . YI. MenneneeBa, Teopusi CTpO€HUsI Opranndeckux BeuiectB A. M. byTneposa, 3ak0H cOXpaHEHHUsI
Macchl BEUIECTB, 3aKOH COXpPAHEHHs M MPEBPALCHUS B3HEPIUUM NpPU XUMHUECKHUX PpEaKLUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKU SI3bIK XMMHH, MUPOBO33PEHUECKHE 3HAHNUSA, JISKAI[IEe B OCHOBE MOHUMAHUS MPUIMHHOCTH i CHCTEMHOCTHU
XUMHYECKHUX SIBICHUM, TPEJCTABICHUS O MEXaHW3MaX XMMHYECKUX PEeaKIHid, TEPMOAMHAMHUYECKUX M KUHETHUYECKUX
3aKOHOMEPHOCTSIX WX TPOTEKaHUs, O B3aWUMHOM BIMSHUMA aTOMOB WM TPYIIl aTOMOB B MOJEKyJax (MHIyKTUBHBIA U
Me3oMepHbIi 3 dexTsi, opuentantsl | u Il pona); daxTomornueckue cBeneHHUs O CBONCTBAaX, COCTaBe, MOJYYEHUU H
0€3011aCHOM UCIOJIb30BaHUU BAKHEHIIINX OPraHUYECKHUX BEILIECTB B OBITY M IPAKTUUECKOHN e TEIbHOCTH YeJI0BEKa, OOIINX
HAy4YHbIX MPUHLHKIAX XUMHUYECKOTO MPOU3BOJICTBA (HA IPUMEPE MPOU3BOACTBA METAHOJIA, IEPepabOTKU HEPTH);

c(OPMUPOBAHHOCTh YMEHUMW: BBISIBIATH XapaKTEpHbIE MPHU3HAKW TOHSATHH, YCTaHABIMBaTh HMX B3aUMOCBSI3b,
UCIOJIb30BaTh COOTBETCTBYIOIIME TOHATHUS IPU OMMCAHUN COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COEIMHEHUM;

c(hOpMHPOBAHHOCTh YMEHHIA:

UCIOJB30BaTh XUMHUUYECKYI0 CHUMBOJIMKY [UISI COCTaBJICHUS MOJIEKYJSIPHBIX M CTPYKTYpPHBIX (pa3BEpPHYTHIX,
COKpAIIEHHBIX U CKETIETHBIX) (DOPMYJT OpraHNYECKHUX BEIIECTB;



COCTABJISITh YPAaBHCHMSI XMMHYECKUX PEAKIIMH W PACKPBIBaTh WX CYIIHOCTh: OKHUCIUTEIHHO-BOCCTAHOBHTEIBHBIX
peaxIuii MoCcpeICTBOM COCTaBJICHUS ANEKTPOHHOTO OallaHca 3TUX PeaKlUi, peakIiuii HOHHOro 0OMEHa MyTEM COCTaBIICHUS
WX TOJHBIX U COKPAIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIMBATh MOJIEIM MOJIEKYJT OPraHUYECKUX BEIECTB JIJISl WJUTIOCTPALIMKM UX XUMHUYECKOTO ¥ TPOCTPAHCTBEHHOTO
CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUH: yCTaHABINBAThH NMPUHAIC)KHOCTh N3YUYECHHBIX OPTAaHMYECKUX BEIIECTB M0 UX COCTaBY U
CTPOCHHMIO K OMPEACNEHHOMY KJAacCy/TpyIIie COCIUHEHH, aBaTb UM Ha3BaHHs MO CHUCTEMATHYECKON HOMEHKIAType
(IUPAC) u mpuBOIWTH TPUBHAJIbHBIC Ha3BaHHS IS OTJACIBHBIX TMPEACTABUTENCH OpPraHMYECKHX BEIICCTB (ITHIICH,
alleTWJICH, TOJIyOJI, TJIUIEPHUH, ITUJICHIIUKOIb, (PeHomn, GopManbaerus, ameTaabIeruja, aleToH, MypaBbHUHAs KUCIIOTA,
YKCyCHasl KHCJIOTa, CTEApUHOBAsI, OJICMHOBAsI, MAJIbMUTUHOBASI KUCIIOTHI, TIUIMH, aJJaHUH, MaJIbTO3a, (PPyKTO3a, aHUJIMH,
JTUBUHWIL, U30TPEH, XJIOPOTIPEH, CTUPOI U JAPYTHE);

c(hOpPMHPOBAHHOCTh YMEHUS OMPENCTIATh BHJ XUMHUYECKON CBS3W B OPTAaHMYCCKHX COCAMHEHUSAX (KOBAJICHTHAS U
WOHHAs CBS3b, G- U TT-CBS3b, BOJOPOIHAS CBS3b);

c(hOpMHPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHHSI TEOPUHU CTPOSHUS opraHndeckux BemiecTB A. M. bytneposa js
OOBSICHEHHSI 3aBUCMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHU XapaKTEePU30BaTh COCTaB, CTPOCHHUE, (PM3MYECCKUE U XUMUUYECKHE CBOMCTBA THITMYHBIX
MpECTaBUTENCH PAa3INIHBIX KJIACCOB OPTaHUYECKUX BEIIECTB: alKaHOB, IIMKJIOAIKAHOB, AJIKEHOB, aJIKa/IMEHOB, aJKWHOB,
apOMAaTUYECKUX YTJIEBOJOPOOB, CIIUPTOB, ANbJIETHUIOB, KETOHOB, KAPOOHOBBIX KHCJIOT, MPOCTBIX U CIOXKHBIX 3()HPOB,
YKUPOB, HUTPOCOCTMHEHNUN U aMUHOB, aMUHOKHUCIIOT, OEJIKOB, YIJIEBOIOB (MOHO-, M- U MOJIMCAXAPHUIOB), WILTIOCTPUPOBATH
TCHETHYECKYI0 CBSI3b MEXKIy HUMH YPaBHCHHSIMH COOTBETCTBYIOIIMX XHMHYCCKUX pEaKIHi C HCIOIh30BaHUEM
CTPYKTYPHBIX (hOpMYJT;

c(hOpPMHPOBAHHOCTh YMEHHUS TOATBEPXKIAaTh Ha KOHKPETHBIX NPHUMEpPax XapakTep 3aBUCUMOCTH PEAKIMOHHOU
CIIOCOOHOCTH OPTaHUYECKUX COCIUHEHHMM OT KPaTHOCTU W TUIA KOBAJCHTHOW CBSI3U (G- M T-CBSI3M), B3AUMHOTO BIIASTHHUSI
aTOMOB U TPYIIIT aTOMOB B MOJIEKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUYHHUKH YTIICBOJIOPOTHOTO CHIphs (HE(PTh, MPUPOIHBINA Ta3, yrojb),
CTIOCOOBI €T0 MepepadOTKH U MPAKTHIECKOE IPUMEHEHNE TPOAYKTOB TIepepaboTKu;



c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMON 3HAHMI O E€CTECTBEHHO-HAYYHBIX METOJaX MO3HAHUS — HaOJIOJCHUH,
WU3MEPEHHUH, MOJICIIMPOBAHUY, SKCIIEPUMEHTE (PEaTbHOM U MBICJIEHHOM) U YMEHUS IPUMEHATH 3TU 3HAHUS,

c(OPMUPOBAHHOCTh YMEHHUSI MPUMEHITh OCHOBHBIE OMEPALMU MBICIUTEIBHON ACSITENbHOCTH — aHalU3 U CUHTES,
CpaBHEHHUE, 000011IeHNE, CUCTEMATU3ALUIO, BBISIBJICHHE IPUUNHHO-CIIEICTBEHHBIX CBSI3€H — JIJIsl U3YUEHUs CBOMCTB BEIIECTB
U XUMUYECKUX peaKlui;

c(OpPMUPOBAHHOCTH YMEHHI: BBISBISATH B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSIMU U MPEACTABICHUSIMH IPYTUX
€CTECTBEHHO-HAYYHBIX MPEIMETOB i1 00Je€ OCO3HAHHOIO MOHHMAHMS CYIIHOCTH MaTEpPHAJIbHOIO €AMHCTBA MHpA,
UCIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKOW XMMHHU JJisi OOBSICHEHHSI W MPOTHO3UPOBAHUS SIBICHUN, UMEIOIINX
€CTECTBEHHO-HAYYHYIO IPUPOAY;

c(OpMUPOBAHHOCTh YMEHHI: TPOBOAUTH PACUETHI IO XUMUYECKUM (POpMYJiaM U YPaBHEHUAM XMMHUECKUX PEaKIui C
UCIIOJIb30BaHUEM (DU3UYECKUX BEIMYMH (Macca, 00bEM ra3oB, KOJWYECTBO BEUIECTBA), XapaKTEPU3YIOIIMX BEILIECTBA C
KOJIMYECTBEHHOM CTOPOHBI: PACUETHI M0 HAXOXKJICHUIO XUMUYECKON (DOPMYJIbI BEIIECTBA IO U3BECTHBIM MACCOBBIM JOJISIM
XUMHYECKUX 3JIEMEHTOB, IPOAYKTaM CTOPaHMsl, IFIOTHOCTU Ia3000pa3HbIX BELLECTB;

C()OPMUPOBAHHOCTb YMEHHUM: MPOTHO3UPOBATh, AHAIM3UPOBATH U OLEHUBAThb C MO3ULUN HKOJIOTUYECKOM
0e30MacHOCTH MOCJIECTBUS OBITOBOM M MPOU3BOJCTBEHHOM JIEATEIbHOCTH Y€JI0BEKA, CBA3aHHOU € MepepadOTKOM BEIIECTB,
WCITI0JI30BaTh MOJyYCHHbIE 3HAHMS 111 IPUHATHUS TPAMOTHBIX PELICHUI MPOOeM B CUTYyaIUsIX, CBSI3aHHBIX C XUMHUEH;

c(OpPMHPOBAHHOCTh YMEHUI: CAMOCTOATEIBHO MJIAHUPOBATH U MPOBOJAUTh XUMUYECKUN 3KCIEPUMEHT (TIOJyYeHHE U
U3YYEHUE CBOMCTB OPraHMYECKUX BEIIECTB, KA4YE€CTBEHHBIC pPEAKUWU YTJIEBOAOPOIOB DPAa3jIUYHBIX KJIACCOB U
KHCIJIOPOACOIEPKAIINX OPraHMYECKUX BEIIECTB, PEIICHUE SKCIIEPUMEHTAIBHBIX 3a/1a4 110 PAaCIO3HABAHUIO OPraHUYECKUX
BEILECTB) C COOJIOJEHHMEM MpaBwil O€30MACHOr0 OOpalleHHus C BellecTBaMU U JIA0OpAaTOPHBIM O0OpPYJAOBAHHEM,
bopMyIupoBaTh LEIb UCCIAEAOBAHUS, MPEACTABIATh B PA3IMYHON (PopMe pe3yJbTaThl HKCIEPUMEHTA, aHAIM3UPOBATh U
OLICHMBATh UX JOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHHIA:

coOI0IaTh MpaBUjla IKOJIOTUYECKH LIEJIecO00pa3HOro MOBEACHUS B OBITY M TPYJOBOH NEATENBHOCTH B LEJSX
COXPAaHEHHUsI CBOETO 310POBbs, OKPYKAIOILLIEH IPUPOIHON CPEABI U JOCTUKEHUS €€ YCTOUUYUBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHYECKOTO JIEMCTBHSI Ha >KHUBbIE OPTraHU3Mbl ONpPENEIEHHBIX OPraHUYECKUX BEUIECTB,
rnonuMast cmbici nokaszarens [IJIK;



aHaJM3UPOBATh 11€€CO00Pa3HOCTh MPUMEHEHUS OPraHUYECKUX BEHIECTB B MPOMBIIUICHHOCTH U B OBITY C TOYKH
3pEHUSI COOTHOILICHUS PUCK-TI0JIb34;
c(hOpPMHPOBAHHOCTh YMEHUMW: OCYIICCTBIISTH IEJICHANPABICHHBIA MOUCK XMUMHYECKOW WMHGOPMAIMK B Pa3IMYHBIX
HMCTOYHUKAX (Hay4yHas U yudeOHO-Hay4YHas JUTepaTypa, CpelicTBa MacCoBoi nHpopMaruu, MUHTEpHET U Ipyrue), KpUTHICCKU
aHaJM3UPOBATh XUMHUUECKYI0 HH(OPMAIIUIO, TIepepadaThIBaTh €€ U UCII0JIH30BaTh B COOTBETCTBHUH C MOCTABICHHON yUEOHOM
3ajauci.
TEMATHYECKOE IINTAHUPOBAHMUME

10 KJIACC
KosmnuecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Kontpoabubie IlpakTnueckue
n/n NPOrpaMMsbI Bceero oOpa3oBaTe/ibHbIE
padoThbI padoThI
pecypcsl
Pa3pnen 1. IloBTOpenue u yriy0JieHue 3HAHUI
11 [ToBTOpenue u yrirybiaeHne 3HaHUH 27 1
Hroro 27
Paznen 2. Teoperuyeckue 0CHOBbI OPraHNYeCcKOi XUMHUH
IIpeamer opranndeckoit xumuu. Teopust
2.1 CTPOEHMS OPraHUYECKUX coequHeHu A. M. 16
bytneposa
Wroro mo pazneny 16
Pazpnen 3. YrieBoaopoabt
31 [IpenenbHbIE YIII€BOJOPOIBI — aJKaHBI, 6
' LUKJIOAJKAHbI
3. HenpenenbHble yrieBogopO/Ibl: aJKEHBI, 18 1
' aJIKaJUECHBI, AJTKUHBI




3.3 Apomarnyeckue yrieBogopo/ibl (ApeHbl) 8

34 [IpupoaHbIE HCTOYHHUKH YTIICBOJAOPOIOB H UX 4
' nepepaboTKa

3.5 ["asloreHnpPOr3BOAHBIC YTIIEBOAOPOIOB 4
Uroro mo pazneny 40

Pa3znea 4. Kucaopoacoaepxamue opranHuyecKkue coe{uHeHus

4.1 Cnuptsl. Oenon 11
KapOoHHIIbHBIE COCTMHEHHUS: aJTbJICTUIbI 1
4.2 keToHbl. KapOoHoBbIe KUCTOTHL. ClOKHBIE 35
a¢upsl. Kupbl
4.3 YrineBoabt 9
Uroro no pazneny 55
Paznen 5. Azorcoaeprkaniue OpraHnyecKkue coeIuHeHus
5.1 AMHHBI. AMUHOKHCIIOTHL. benku 16
Hroro no paznery 16
Pasnen 6. BeicokoMoJIeKyIIpHBIE COCANHEHUS
6.1 BrICOKOMOEKYIISIpHBIE COSTMHEHUS 8
Hroro no pazneny 8
Pazpnen 1. **O0600mieHne 3HaHUN MO OPraHUYECKON XUMUHU **
11 O060011eHne 3HaHHUH IO OPraHuYeCKOM 8

XUMHNHU




Hrtoro 8

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 170



ITOYPOYHOE IIVTAHUPOBAHUME
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

Bcero

KoHTpoJbHbIe
padoThI

IIpakTH4eckue
padoThI

Jara
U3ydeHusl

DJIeKTPOHHbBbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchbl

Nuctpykrax no Th. [ToBTopenue.
XUMHYECKUE BEUIECTBA U XUMUYECKUE
peakuuu.

BxoaHoit koHTpOIb

HaquHe METOAbI ITIO3HAHUA B XUMUH.
ATOMHO-MOJIEKYJISIpHOE yueHue. Bemectsa
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO
CTpoeHusl. MoJibHas J10J11 M MaccoBas A0JIs
JJIEMEHTA B BELIECTBE.

Haxoxnenue MonekynsipHOi (popMyJIbl
BEIIIECTBA [10 MACCOBBIM JIOJISIM 3JIEMEHTOB

CoBpeMeHHast MOZAEIb CTPOEHUS aToMa.
[IpaBuiia 3anoaHeHus AINEKTPOHAMHU
aTOMHBIX opOuTasneil. BajeHTHbIe
AJIEKTPOHBL.

Oco0eHHOCTH CTPOEHUS SHEPTETUIECKUX
ypOBHEl aTOMOB (-3JIEMEHTOB.
ITepuoanueckuii 3akoH. U3MeHeHue
CBOMCTB DJIEMEHTOB M UX COCAUHCHUI B
MEepUOJax U IpyImax.




XUMHYECKas CBI3b.

8 DNeKTPOOTpULIaTeIbHOCTh. IOHHAs CBSI3b

9 KoBanentnas HenosisipHasi U moJisipHas
CBSI3b.

10 Mertannuueckas cBsi3b. BonopoaHast cBs3b.
ArperatHble COCTOSIHUS BellecTBa. THIIbI

11 KPUCTAJUIMYECKUX PELIETOK: aTOMHas,
MOJIEKYJIsIpHAsl, HOHHAs, METaJUIMYECKasl.

12 I'azoBble 3akoHBI. YpaBHeHue Kialinepona-
Menneneesa.
3akoH ABorajipo. 3aKOH 00bEMHBIX

13 oTHoHIeHU. OTHOCUTENbHAS JIOTHOCTD
ra3os.

14 Kitaccuukanusi XMMUYIECKUX PEAKITHA 110
pa3IMYHbBIM MMPU3HAKAM CPaBHEHUS.
OKHUCIUTENbHO-BOCCTAHOBUTEIHHBIC

15 peakiuu. OKUCTUTENN U BOCCTAHOBUTEITH.
Merton snekTpoHHOTO OaaHca.

16 [TepmaHraHat Kanus Kak OKHCIUTENb.

17 VYnpaxuenus B coctaBienun OBP

18 DIEKTPONIUn3

19 Bax#eiimune kinaccbl HEOPraHUYECKUX
BEIECTB.

20 ['eneTndeckast CBSI3b MEXKIy KIacCaMu
HEOPTaHWYECKUX COCTUHECHHM.

21 Peakiuu nonHoro ooMeHa.

22 I'unapomms. pH cpenpr.




PactBopsl. CriocoOBI BIpakeHUS

23 KOJINYECTBEHHOI'O COCTaBa PACTBOpA:
MaccoBasi J10J1s1, MOJIApHAsi KOHLEHTPaLUs.
Pewenne pacdyeTHbIX 3a1a4 HA

24 OIIpeIeJICHUE MAaCCOBOM 10U U MOJIIPHOU
KOHIICH-TPAIMH BEIIECTB B PaCTBOPE.

25 KomnnouHeie pacTBOpHI.

26 KoMmIuiekcHble coeJUHEHUS.

97 KonTtponsnast padora Nel mo teme
«OCHOBBI XUMUWY.

28 [Tpeamer u 3HaU€HHE OPraHUYECKON XUMHUH

29 [IpencraBneHre 0 MHOTOOOpa3uu
OPraHUYECKUX COCTMHEHUIN
DJEeKTPOHHOE CTPOEHHE aToMa yriepoja

30 (oCHOBHOE M BO30YXJIEHHOE COCTOSIHHUS).
BaneHTHbIe BO3MOXHOCTH aTOMa yriiepoia
XUMHUECKas CBSI3b B OPraHMYECKUX

31 COeIMHEHUAX. MexaHu3Mbl 00pa30BaHUs
KOBQJIEHTHOH CBSI3H, CLIOCOOBI pa3phiBa
CBs3EH

39 Teopust cTpoeHUsI OPraHMUECKUX
coenuHenuit A. M. bytneposa

33 Buner uzomepun. CTpyKTypHAst H30MepHst

34 [IpocTpancTBeHHas n30MepHst

35 OnekTpoHHbIe 3Q(PEKTH B MOJIEKYIax
OPTraHUYECKUX COCTUHEHUIN

36 [IpencraBnenue o kiaccupukanum

OpTraHU4YCCKUX BEIICCTB




37

I'omonornueckue psasl

38

39

Cucremaruueckas HomeHkiaarypa (IUPAC)
OpPTaHMYECKUX BEIIECTB

YupakHeHus B COCTaBICHUH (HOpMYIT
OpPraHMYECKUX COCAMHEHUN

40

YnpaxxHeHus: B COCTaBICHUH (HOPMYIT
OPraHUYECKUX COCIUHEHUI

41

42

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI

OKHUCIINTEIFHO-BOCCTAHOBHUTEIIHLHEIC
pC€aKuuu B OpFaHH‘IeCKOﬁ XUMHNHN

43

44

45

46

Cucremarusanys U 0000IEHUE 3HAHUN 110
TEME

AJIKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopMyIia, HOMEHKIIATypa U H30MEpHs,
AJIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJI

dusnueckue U XMMUYECKHEe CBOMCTBA
QJIKaHOB

CrniocoObl nosty4eHus U NpUMeHEHne
QJIKaHOB

47

[uxnoankansl: o6mas Gopmya,
HOMEHKJIATypa ¥ H30MepHsl, 0COOCHHOCTH
CTPOCHUSI I XUMUYECKHX CBONCTB, CITOCOOBI
MOJIYUYCHUA U MPUMCHCHUC

48

Pemenne pacuéTHbIX 3a1a4 Ha
OIpeIeIEHNE MOJIEKYJIIPHON (OPMYIIbI
OpPraHUYECKOr0 BELIECTBA II0 MACCOBBIM




J0JIIM aTOMOB 3JICMCHTOB, BXOAAIIUX B €I'0
COCTaB

49

50

51

52

Cucremarusanys U 0000IEHUE 3HAHUN 1O
TEME

AJIKEHBI: TOMOJIOTHUECKHH psiji, 001as
dbopmysia, HOMEHKJIATypa, JJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYI.
CrpykTypHas U IIUC-TPaHC-U30MEPHUS
aJIKCHOB

AJIKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyIa, HOMEHKIIATypa, SJEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CtpykTypHas U IIUC-TPaHC-U30MEPHUS
AJIKEHOB

duzndyeckre U XUMHUYECKHE CBOMCTBA
AJIKCHOB.

53

[TpaBusio MapkoBHUKOBA U €0 0OBSICHEHNE
C TOYKH 3PEHUS DJIEKTPOHHOU TEOPUU

54

55

PeaKIII/II/I OKHCJICHUS aJIKECHOB

CriocoObI nosTyueHus 1 IpUMEHEHNe
QJIKEHOB

56

[IpakTuueckas pabora Ne 1 o teme
"TlonydyeHune 3TUIIEHA U U3YYEHHE €TI0
CBOMCTB"

57

Pemenne pacu€THbIX 3a1a4 HA
OIpeIeIEHNnE MOJIEKYJIIPHON (hOPMYIIbI
OpPraHNYECKOI'0 BEIIECTBA 110 IPOyKTaM
CKUTAHUS




Pewenne pacdyeTHbIX 3a1a4 HA
OIpeieIeHue MOJIEKYJIAPHON (OPMYIIbI

>8 OpPraHMYECKOI0 BEIIECTBA MO MPOIYKTaM
CKMTaHUs
AJnKaueHbl: CONPsHKEHHBIE,

59 W30JIMPOBaHHbIE, KyMYJIHMPOBaHHbIE.
OCOOEHHOCTH 3JIEKTPOHHOTO CTPOCHMUS

60 XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX
JTMEHOB

61 CriocoObl nostyueHus 1 IpUMEHEHNe
aJIKaJINCHOB
AJKWHBI: TOMOJIOTUYECKHIA PsiJl, 001Ias

62 bopmya, HOMEHKIATypa, JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI,
¢du3nyeckre CBONCTBA

63 XUMHYECKUE CBOICTBA AIKHHOB

64 KauecTBeHHBIE peaKkIMM Ha TPONHYIO CBSI3b

65 CrniocoObl nosty4eHus U NpUMeHEHne
AJIKUHOB

66 Pemenue 3agayu: pacdy€rsl o ypaBHEHUIO
XUMUYECKON peaKnu

67 Cucremaru3zanus 1 00001IeHHE 3HAHUH 110
TeEME
ApeHbl: TOMOJIOTUYECKUH PsiJl, 00IIast
dbopMyIia, HOMEHKJIATypa. DJIEKTPOHHOE U

68 IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI

OeH30I1a U TONyoJa, UX (PU3NYecKue
CBOMCTBA




XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU

69
3aMelleHus
XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

70 IPUCOEANHEHHNS, OKUCIIEHUE TOMOJIOTOB
OeH3o01a

71 Oco0eHHOCTH XMMHUYECKUX CBOWCTB
cTHpoOJIa
Pemenue pacy€rHbix 3a1a4 Ha

72 orpezieNieHue MOJIEKYJIApHOU (popMyIbl
OpPraHUYECKOT0 BEIECTBA

73 CriocoObI mosTyueHus 1 IpUMEHEHNE
apeHoB

74 ['eneTnueckas cBs3b MEXAY pa3IMuHbIMU
KJIacCaMM yIJIEBOI0POIOB
Pacuérel o ypaBHEHUSAM XUMUYECKUX

75 peakuuii. CucremaTusanus u 00001eHe
3HaHUH 110 TEME

76 [Ipupoansiii ra3. [lonyTHele HEDTAHBIE
rasbl

77 KameHnHbI#1 yroyib ¥ IpOLyKTHI €70
nepepadoTKu
Hedtb 1 ciocoOsI e€ nepepaboTKH.

78 [IpumeneHne NpoayKTOB NepepadoOTKU
HePTH

79 ['eHeTnyeckas CBSI3b MEXAY Pa3INYHBIMU

KJlacCaMH YIJICBOJOPOJ0B




80

["aoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:
AIEKTPOHHOE CTPOEHHE; peaKluu
3aMelIeHHs rajoreHa

81

JleiicTBue 11e10uei Ha
rajoreHnpoun3BoiHbIe. B3anmoneictere
JIATAJIOTEHAJIKAHOB C MarHUEM M IIUHKOM

82

83

CucreMmarusanys 1 0000IeHNE 3HAHUHN 110
pazzeny "Yriesonoposl”

KoHTpoinbHas pabora 1o Teme
"YraeBogopo b

84

[IpenenbHbIE OAHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHUH psif, oOmmias popmya,
CTpOEHHE MOJIEKYJI, H30MEpHS,
HOMEHKJIaTypa, Kiaccupuxaus,
buznyeckue cBoiicTa

85

XHUMHUYECKUE CBOMCTBA IIPENEIBHBIX
OJIHOATOMHBIX CIIUPTOB

86

87

CriocoObI nosTyueHus 1 IpUMEHEHNe
OJTHOATOMHBIX CITUPTOB

ITpocteie 3¢upbl: HOMEHKIIATYpa U

U30MepHsi, 0COOEHHOCTH (PU3UYECKUX U
XUMHYECKHX CBOMCTB

88

MHOFO&TOMHI)IG CHI/IpTBIZ OTUIJICHI'JIUKOJIb U
TIIALEPUH, UX PU3UIECKIE U XUMHUECKHE
CBOMCTBA

89

CrniocoObl nosty4eHus U IpUMeHEeHne
MHOTOAQTOMHBIX CITHPTOB




@DeHoII: CTPOCHUE MOJIEKYJIbI, (PU3NYEeCKHe

90 .
cBoiicTBa. ToKCHYHOCTH peHoIIa

91 XuMu4eckue cBoiicTBa (heHoa

92 CriocoObI moTydeHus U IPUMEHEHNE
denona
[IpakTuueckas padora Ne 2. Pemenue

93 IKCIIEPUMEHTATBHBIX 33124 TI0 TEME
"Crauptsl U heHoIbl"

94 Cucremaru3zaus u 0000IIeHNE 3HAHUH 110
TeEMe
AJBIIETU/IBI M KETOHBI: 3JICKTPOHHOE

95 CTPOCHHUE KapOOHUIIBHOM TPYIIIIHI;
TOMOJIOTHYECKHUE Psijibl, 00mIast popmyia,
HU30MEpHsI © HOMCHKJIATypa

96 AJBJIETUIBI M KETOHBI: (PU3UYCCKUE
CBOICTBa; peaKkluy MPUCOEAUHEHUS
Peakmuu 3ameriieHuss aTOMOB BOJIOPO/Ia TIPH

97 0-yTJIEPOJHOM aTOME Ha TaJoTeH.
[Honumepuszanus popmanbaeruaa u
areTanbaeruaa.

08 Peakmiu okucIeHHS U KaYECTBCHHBIC
pEeaKIUU aJIbJICTHIOB M KETOHOB

99 OcobGennoctu popmanpaeruaa. Peakus
dopmanbaeruaa ¢ GpeHoIOM

100 CriocoOsI TTOTy4YeHus abACTUIOB U

KCTOHOB




I'enernueckas CBA3b MEXKIY

101 YTJIEBOJIOPOJaMH, CITUPTAMH,
KapOOHUJIbHBIMH COETUHEHUSIMU
OmHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE

102 KHCJIOTBI, 0OCOOCHHOCTH CTPOCHUS HX
MOJIEKYJI

103 N3oMepust 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHE CBOWCTBA

104 XUMHUECKUE CBOICTBA MPEEIbHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KUCIIOT
l"anorennpoBanue KapOOHOBBIX KUCIIOT.

105 N3meneHnue cuibl KUCIOT IPU BBEJICHUU
3aMecTUTeNen
Oco0eHHOCTH CBOICTB MypaBbUHOU

106 KHACIOTH. MHOT000Opa3ue kKapOOHOBBIX
KHCJIOT
OCOoOeHHOCTH CBOWCTB: HETIPEIENIbHBIX U

107 apOMaTUYECKUX KapOOHOBBIX,
TUIPOKCUKAPOOHOBBIX KHCIIOT.

108 JrkapOOHOBBIE KHCIOTHI

109 [IpencraBurenu BeICIIMX KapOOHOBBIX
KHCJIOT

110 [Tonatue o Npou3BOIHBIX KAPOOHOBBIX
KHCJIOT

11 CriocoOb!I moTydeHus 1 IpUMEHEHNE
KapOOHOBBIX KUCIIOT

112 Conu kKapOOHOBBIX KUCIIOT, UX

TEPMHUYICCKOC PA3TTOKEHUEC




113

CrnoxHnble 3(hUpbl: TOMOJIOTUYECKUN P,
obmas popmyia, nzoMmepus u
HOMEHKJIaTypa

114

115

116

duznyeckre 1 XMMHUYECKHE CBOIICTBA
3upoB

XJIOpaHTUIPUILI U aHTUAPUJIBI KUCIIOT, UX
ruaponan3. [lomydeHue ciioxHbIX 3hUpPOB

Pemenne pacuéTHbIX 3a7a4: 10 YpaBHEHHUIO
XUMHUYECKON peaKIiu, Ha OIpe/ieJICHHe
MOJIEKYJISIPHOI (OPMYIIBI OPTaHHYECKOTO
BEIleCTBa

117

[IpakTuueckast padora Ne 3. Pemenue
9KCIIEPUMEHTANBHBIX 3a/a4 10 TeME
"Kap6onoBsie kucnotbl. CioxHbIe dQUpbI"

118

119

120

XKupsr: crpoenue, puznveckue u
XUMUYECKHE CBOUCTBA (THUAPOITU3)

OcoOeHHOCTH CBOUCTB JKUPOB,
COZIepIKaIX OCTATKU HEMpPEACTbHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOE

MBe11a KaK COJIM BBICHINX Kap60HOBHX

KHCJIOT, UX Morolee aeiictue. Ilonsatue o
cuHTeTHYecKux Moromux cpencteax (CMC)

121

I'eneTnyeckas cBsI3b yIIIE€BOJOPOIOB U
KHUCIJIOPOJICOAECPKAIINX OPTaHUYECKUX
BELIECTB

122

['eneTnueckas CBsI3b YII€BOIOPOIOB U
KUCJIOPOJCOAEPKAIMNX OPTaHUYECKUX CO-
eIUHEHNN




Pacuérbl o ypaBHEHUAM XUMHUYECKHUX

123 .
peakuui
CucremaTtu3zaiys U 0000IICHHE 3HAHUN TT0

124 teme: «KapOOHOBBIE KUCIIOTHI U UX
MIPOU3BOTHBIC)
CucreMmarusanys U 0000IeHrE 3HAHUHN 110

125 teme: «KapOOHOBBIEC KHCIIOTHI U UX
MIPOU3BOTHBIC)
OO11ast XxapaKTEpPUCTHKA YIIICBOJIOB U

126 KJ1acCcU(UKalus yrieBogoB (MOHO-, IU- U
TIOJTCaXapH/Ibl)

127 Monocaxapupl: (U3HUECKUe CBOMCTBA U
HAXOXXJICHHE B TIPUPOJIC

128 [IpumeHeHHE TIIIOKO3BI, €€ 3HAYCHUE B
KU3HEICATCIIbHOCTH OpraHu3Ma

129 ®pyKTO3a KaK H30MEP IITFOKO3bI

130 Pubo3a u nezoxcuprbdosa
Jucaxapunsl: caxapo3a, MaJIbT03a U

131 nakto3a. Haxoxenue B npupoje u
PUMEHEHHE JUCAXapHJIOB
[Tonucaxapuapl: CTpOECHHE MaKPOMOJIEKYJI,

132 ¢du3nueckre 1 XMMHYECKHE CBOMCTBA,
MPUMEHEHUE

133 [ToHsiTHE 00 MCKYCCTBEHHBIX BOJIOKHAX
Pemenune pacueTHbIX 3a7a49 Ha

134 onpeJieJIeHUe A0JIU BbIXOa NPOayKTa

pP€akiru OT TCOPETUICCKU BO3SMOKHOT'O




135

Pewenne pacdyeTHbIX 3a1a4 HA
OIpeCIIEHNE MOJIEKYJIAPHOU U
CTPYKTYpPHOH (pOopMyJibl OpraHNYEeCcKOro
BELIECTBA

136

Cucremarusanus U 0000IEHUE 3HAHUN 1O
pasneny «Kucnopoacoaepxaiue
OpPTaHHYECKUE COCTUHCHUS

137

138

139

CucreMmaru3anus 1 0000I1IeHNe 3HAHUH 110
paszneny «Kucnoponacoaepxamue
OpPTraHUYECKHUE COCTUHEHUS
KoHTpoinbHas pabora 1o Teme
"Kucnopocoaepxaniue opraHu4eckKue
coequHeHus"

AMUHBL: KI1acCUPUKAIHS, CTPOCHUE
MoJIeKy1, o01as ¢popmyna, u3oMepus,
HOMEHKJIaTypa U (U3NYECKUE CBOWCTBA

140

XvMHYeCcKue CBOWCTBA alnu(PaTUIECKUX
aMUHOB

141

142

AHWINH: CTPOEHUE aHWINHA, OCOOEHHOCTH
XUMHYECKHX CBOMCTB aHUJIMHA

CriocoObI nostyueHus 1 IpUMEHEHNe
annpaTUIeCKuX aMUHOB

143

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa U
uzomepus, (pu3nuecKrue CBOMCTBa

144

145

OT}IGJ’IBHBIC MMpEACTAaBUTECIIN O-
AMHWHOKHUCIIOT

XHUMHUYECKHE CBOMCTBA AMHWHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUEHUE aMUHOKHCIIOT




146

CuHres u TUAPOJIN3 MCIITUA0B

147

148

benkn xak mpupoOHBIE TOIUMEDPHI;
CTPYKTYpBI O€JIKOB

XUMHUYECKHE CBOUCTBA OEIIKOB

149

150

151

A3OTCOI[ep)KaH.II/Ie TCTCPOUUKIINICCKHUC
COCAMHCHUS.

HYKJ'IGI/IHOBBIC KHCJIOTBI: COCTaB, CTPOCHUEC
1 OHOJIOTHYECKast PpOJib

Cucremarusanys U 0000IEHUE 3HAHUN 10
TeMe: «A30TCoIepiKalue OPraHnIecKue
COEIUHEHUD

152

[IpakTuueckas padora Ne 4. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEMe
"A3oTcoiepKalie OpraHu4ecKue
coenuHeHus"

153

[IpakTuueckas pabora Ne 5. Pemenue
SKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC
"Pacrio3HaBaHuEe OPraHUYECKUX
coequHeHui"

154

155

156

KonTposabHas pabora no teme
"A30TcoieprKale OpraHu4ecKue
coenqnueHusa”

OCHOBHBIE TIOHATHUS XUMHUH
BBICOKOMOJIEKYJIIPHBIX COCTMHEHUH

MGTO)II)I CHHTE3a BBICOKOMOJICKYJIAPHBIX
COCI[I/IHCHI/Iﬁ — noJimmepusanua u
MNOJIMKOHACHCAIIUA




157

[Mnactmacchl. YTunu3anus u nepepadoTka
IIacTUKa

158

159

DnacToMepbl: HaTypaJIbHBIN U
CUHTCTUYCCKHC KaAYyUyKH. Pe3nna

Bookha: HaTypaJbHBIC, HCKYCCTBCHHBIC,
CHHTCTHYCCKHC

160

HOJII/IMepBI CIICHHUAJIbHOI'O Ha3HAYCHUA

161

162

163

[TpakTuueckast pabota Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 3a/1a4 110 TEME
"Pacnio3naBanue riacTMacc ¥ BOJIOKOH"

O06o0011eHre U cUCTeMaTU3alus U3YYeHHOTO
MaTepHasa 1o TemMe
"BpICOKOMONEKYISIpHBIE COETUHEHUS"

['enernueckas cBsA3b yIiIeBOAOPO/IOB,
KHUCITIOPOJICOICPKALIUX U a30TCOAEPIKAIINX
OpPTraHUYECKUX COECIMHEHU

164

I'eneTndeckas cBsI3b yIiieBOJOPOAOB,
KHMCIJIOPOJCOAEPKAIIMX U a30TCOAECPIKALIUX
OPTraHUYECKUX COCTUHEHUIN

165

Pemenue pacueTHbIx 3a/1a4 Ha
OIpEIETICHUE MOJIEKYJIIPHON U
CTPYKTYpPHOH (hOPMYJITBI OPraHUUECKOTO
BEIIleCTBA

166

Peuienne pacyeTHbIX 3aa4 HA
ONpeIETICHUE MOJIEKYJIIPHON 1
CTPYKTYpPHOU (OPMYJITBI OPTaHUIECKOTO
BELIECTBA




Wroroast KOHTpOJIbHAS paboTa 10

167 . 1
OpraHUYEeCKON XUMUHU

168 AHanu3 omuO0K U KOPPEKIHS 3HAHUN IO 1
OPraHU4YeCKON XUMHH

169 Pemenune pacueTHbIX 3a7a4 110 ypaBHEHUIO 1
peakuuu

170 Pemenue pacueTHbIxX 3a/1a4 110 YpaBHEHHIO 1
peakuuu

OBULIEE KOJIMYECTBO YACOB I10 170

[TPOT'PAMME




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

» Xumus, 10 xnacce/ Epemun B.B., Ky3smenko H.E., Tepenun B.U., [Ipo3nos
A.A., Jlyaun B.B.; nox penakiueii Jiyauna B.B., OG1iecTBo ¢ orpaHM4eHHOM
OTBETCTBEHHOCTHIO «[[PODA»; AkimonepHoe ob1iecTBo «M31aTenbcTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






