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MNOACHUTEJIbHAS 3AIINCKA

Pabouas mporpamma mo XMMHM Ha YpOBHE CpeIHEero odumiero obpasoBaHus pa3paboTaHa Ha
ocHoBe PeznepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 oOpazoBanuu B Poccuiickoii
Oeneparuny, TpeOOBaHMNH K pe3yiabTaTaM OCBOCHHUS (elnepaibHOil  00pa3oBaTeNbHOM
nporpamMmsl cpegHero obmiero odpasosanusi(P@OIl COO), npencraBnenHsix B PenepaabHOM
rocynapcTBeHHOM obOpazoBarenbHoM crapaapre COO, ¢ yuérom KoHuenuuu npemnojaBaHus
ydqeOHOro mpeaMera «XHUMHS» B 00pa3oBaTelbHBIX opraHu3anusax Poccuiickonr deneparumy,
pean3yoNMX OCHOBHbIE 00pa30BaTeIbHbIE IPOrPaMMBbI, U OCHOBHBIX MOIOKeHHH «CTparerun
pa3BuTHus BocniuTanus B Poccuiickoit deneparuu Ha nepuoa no 2025 roga» (Pacnopspkenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOrO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAyYHOTO oOpaszoBanusi ywamumxcs 10-11 kmaccoB. WM3ydeHuwe mnpeamera,
peaizyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOMUIBLHOrO OO0Y4YeHHs, MPU3BaHO
obOecrieunTh 00IIe00pa30BaTEIbHYI0 U OOIIEKYIHTYPHYIO MOJITOTOBKY BBIMTYCKHUKOB IIKOJBI,
HEOOXOIUMYIO Ul aJaNnTalidd UX K ObICTPO MEHSIOUIMMCS YCJIOBUSM >KM3HM B COLIMYME, a
KOTOPBIX XUMHS SBIISICTCS OJTHOU W3 MPUOPUTETHBIX JUCIUILTNH.

B mnporpamme mo XuMHUM Ha3HaueHHe mpeaMera «XUMHUS» TOIy4aeT MOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PrOC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIeJIeH, COAepIKaHus, Pe3yIbTaTOB 00y4YeHHUs U TPeOOBaHUH K YPOBHIO
MOJATOTOBKU BBITYCKHUKOB. CBUAETEIHCTBOM TOMY SIBJSIOTCS CJIEAYIOLIUE BBINOJIHSIEMbIE
POrpaMMOii 0 XUMUHU (YHKITUH:

¢ UH(QOPMAIIMOHHO-METOAUYECKAs, pealu3alus KOTOpod obecreynBaeT TMOJydeHHE
MPEJICTaBICHUS O LEJSAX, COJIep)KaHUM, OOIIel cTpareruu OO0y4deHHs, BOCIUTAHUS U
pa3BUTHS OO0YYAIOIIMXCS CPEACTBAMHU MPEAMETA, U3y4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ MpelycMaTpuBaeT  OIpe/eeHHeE:
INPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH HM3y4eHUs Y4eOHOro
MaTepuana, KOJWYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTePUCTHK; IMOAXOA0B K
(GOpMHPOBAHUIO COJEpPKATEIbHON OCHOBBI KOHTPOJS M OIIEHKM O00pa30BaTENIbHBIX
JOCTHXKEHUI oOydaroluxcsi B paMKaX HMTOrOBOM arTecTaluu B (QopMe €IUHOIO
roCcy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asis yrinyOI€HHOTO U3YUEHUS XUMHUH:

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEAMETHOE COo/epKaHKe, 00s3aTeabHOe I U3YUEeHUS
B paMKax OTAENbHBIX mOpoduiel, TpeaycMaTpUBaeT  pacOpeleleHne |
CTPYKTYPHUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COJEP)KaTEeNIbHBIM JIMHUSAM/paz/esiaMm
Kypca,

e 1aéT MpUMEPHOE pachpe/iesieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3Y4YEeHHUS
OTJIEIbHBIX TEM;

e [peasiaraet NPUMEPHYIO MTOCIIE0BATEIbHOCTD U3yUeHHs yueOHOTro MaTepuasa ¢ yuéTom
JIOTUKU TOCTPOEHUS Kypca, BHYTPUIIPEIMETHBIX U MEKIIPEIMETHBIX CBSI3EH;

e JaéT METOAMYECKYI0 HHTEpIpeTaluio Iejled M 3aJad HM3ydyeHus ImpeaMera Ha
yriayOln€HHOM YpOBHE C YYETOM COBpPEMEHHBIX HPHUOPUTETOB B CHUCTEME CPETHEro
o0rmiero oOpa3oBaHus, COJAEPKATEIBHON XapaKTEPUCTUKU IUIAHUPYEMBIX PE3yJIbTaToOB
OCBOCHMS OCHOBHOI 00pa30BaTEeNbHONW MPOTrpaMMBbl CpEeHEro oouiero oOpa3oBaHUs
(JINYHOCTHBIX, METANPEIMETHBIX, IPEIMETHBIX), a TAK)KE C yYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATEIbHbIX JEHCTBUI OOYYaIOLIErocss IO OCBOEHUIO COJCpPKAHUSA
npeaMera.

ITo BceM Ha3BaHHBIM MO3ULMAM B IIPOrpaMME 10 XMMHUH IIPEyCMOTPEHA IPEEMCTBEHHOCTD
¢ 00ydyeHHeM XMMHUU Ha YPOBHE OCHOBHOTO 00I1Iero 00pa3oBaHusl. 3a Mpe/iellaMu YCTaHOBJIEHHON
IpOrpaMMOil 10 XUMHM 0053aTeNbHOM (MHBApUAHTHOM) COCTaBIIAIOLICH copepkaHUs y4eOHOro
npeamera «XUMHUs» OCTaéTcsi BO3MOXKHOCTh BHIOOpA €ro BapuaTUBHON COCTABIIAIONICH, KOTOpast
JIOJKHA OMPEIEIISATHCS B COOTBETCTBUHU C HAIIPABICHUEM KOHKPETHOTO Mpoduis o0ydeHusl.

B cootBerctBuM ¢ koHuenrtyajabHbIMH TOJoxeHUssMH PI'OC COO o HazHaueHUH
peaMeToB 0a30BOro M yriay0aEHHOTO ypoBHEH B cucTeMe auddepeHIIMPOBaHHOTO 00yYeHHS Ha
YPOBHE cpe/iHero o01iero o0pa3oBaHus XUMUS Ha yPOBHE YIyOJIEHHOTO U3Y4YEHUs HAlIPaBJICH Ha
peau3alyio MPEEMCTBEHHOCTH C MOCIEAYIOIIMM 3TAallOM MOJTYYESHUsI XUMUYECKOTO 00pa3oBaHus
B paMKax M3y4eHMsI CHELHAIbHBIX €CTECTBEHHO-HAYUYHBIX U XUMHUECKUX JUCLUILIMH B By3axX U
OpraHu3alUsaX CPeAHEro NpoQeccuoHaIbHOro oopa3zoBaHus. B 3Toll cBA3M n3yueHue mpeamera
«XUMHUS» OPUEHTHUPOBAHO IPEUMYILIECTBEHHO HA PACLHIMPEHUE U YIIyOJIeHHe TeOPEeTUUECKONH U
NPAaKTUYECKOH MOJATOTOBKH OOYYaOUIMXCS, BRIOPABUIMX OMPEACIEHHBIA MPoduiIb 00ydeHus, B
TOM 4YHCIE€ C TIEpPCHEeKTUBON IMOCIEAYIOMIEro IMOJy4YeHUs XUMHUYECKOro oOpa3oBaHMs B
opraHu3anusax npodeccuoHanbHoOro oopasosanus. Hapsny ¢ atum, B ceere TpeboBanuii @I'OC
COO x mIaHHpYeMBIM pe3ylbTaTaM OCBOCHUS (enepaabHOH 00pa30BaTENbHONW MPOrpaMMbI
cpeanero oOmiero o0Opa3oBaHMs H3ydeHHE MpenMeTa «XHMHS» OPHEHTHPOBAHO TAaKXKe Ha
peleHre 3a/1a4 BOCIIUTAHUS U COLIMAIbHOTO Pa3BUTHs 00ydarolmxcs, Ha (OpMUPOBAHUE Y HUX
OOIIENHTEIUIEKTYaJIbHBIX YMEHUH, YMEHUH palMoHaIu3aluu y4eOHOro Tpyna u 00OOIIEHHBIX
CIO0CO0O0B JEATENBHOCTH, UMEIOLINX MEXIUCUUIUIMHAPHBINA, HAATIPEAMETHBIN XapakTep.

CocTaBisomyMy TpeaMeTa «XUMHs» Ha ypPOBHE YIIIYOJNEHHOTO HM3YyYCHHS SBISIOTCS
yriyonéHuble Kypebl — «Opranudeckas XuMusi» U «OOmas 1 HeopraHudeckas xumus». Ilpu
OIpe/IeIeHNH MOAXO0JI0B K OTOOpY M CTPYKTYPHOI OpraHM3aldy COJEpKaHUs ATUX KYpCcOB B
porpaMMe Mo XUMHHU 3a OCHOBY NpuHATH nonoxenuss ®I'OC COO o paznuuusx 0a30Boro u
yrayO0nE€HHOTO YPOBHEH U3yUEHHUS PEAMETA.

OcHoBy cozaepxaHusi KypcoB «Opranundeckas xumusi» u «OOmas u HeopraHuyeckas
XUMHUS» COCTABISIET COBOKYIMHOCTh MPEAMETHBIX 3HAHUN U YMEHMH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO HM3yuY€HUS INpeAMeTa. JTa CHUCTeMa 3HaHUU IOJIy4aeT ONpeleI€HHOE TEOPETUUYECKOoe
JIOTIOJIHEHHE,  [IO3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  Oonbliuii  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOJ€HHOM YpOBHE M3Yy4eHUs MpeaMeTa oOecrieueHa
BO3MOXKHOCTh 3HAUUTENBHOIO YyBEIMYEHHs O00bEMa 3HAHMH O XUMHMYECKHX DJJIEMEHTax H
CBOMCTBaX UX COEIMHEHUN HAa OCHOBE PACIIMPEHUS U YIriyOJeHUs MPEeACTaBIECHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U M 3aKOHOMEPHOCTSIX MPOTEKaHMs pPeaklUid, pacCMaTpUBAaEMbIX C
TOYKH 3PEHUS XUMUYECKON KUHETUKU U TEPMOJMHAMUKHU. M3yueHre nepuoauueckoro 3aKoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  DJEMEHTOB  0Oa3upyeTcss Ha  COBPEMEHHBIX
KBAaHTOBOMEXAaHUYECKUX MPEACTABICHUSIX O CTPOCHUH aToMa. XUMHUYECKas CBsI3b O0OBACHSETCS C
TOYKH 3pEHUS DHEPTeTUYECKUX U3MEHEHUH Npu e€ 00pa30BaHUM U PA3PYILIEHUH, a TAKKE C TOUKU
3peHHst MeXaHu3MoB e€ oOpa3oBaHus. M3yueHue TUIIOB peakuuil JonoaHseTcss GOpMUPOBAHHEM
IpeCTaBICHUN 00 ANEKTPOXMMUYECKHX IPOLECcax U DJIEKTPOJIM3€ paciylaBOB U PacTBOPOB
BellecTB. B Kypce OpraHMyeckoil XMMHMU TPU PACCMOTPEHUU PEAKIUOHHON CIOCOOHOCTH
COeIMHEHUH ynensercs oco0oe BHUMaHHE BOMpocaM 00 3JEKTPOHHBIX A deKTax, 0O B3aUMHOM
BJIMSTHUM aTOMOB B MOJIEKYJIaX U MEXAHU3MaX PEAKIIUH.

Ocoboe 3HayeHne UMeeT TO, YTO Ha COJepXKaHHWE KYPCOB XMMMHU YTIyOJIEHHOTO YpOBHS
W3Yy4YEHUS JIJI51 KIIACCOB OnpeeéHHOro Mpo¢ s (TTITaBHBIM 00pa30M Ha UX CTPYKTYPY B XapaKTep



JIOTIOJIHEHUH K 0011el cucTeMe NPeIMETHBIX 3HAHUI) OKa3bIBAIOT BIUSHUE CMEKHBIE IIPEAMETHI.
Tak, HanpuMep, B COAEPIKaHUM MTPEeIMETa ISl KIACCOB XMMUKO-(U3NIECKOTO NMpoduist 60bIoe
3HaYeHue OynyT HUMETh 3JEeMEHTHl ydeOHoro marepuana mo obmeil xumun. llpu uzyueHun
IpeaMeTa B JaHHOM Cllydae akLEeHT OyZeT clejlaH Ha OOLIHOCTb METO0B M03HaHMs, OOLIHOCTh
3aKOHOB ¥ TEOPHH B XUMHHU U B (PU3UKE: aTOMHO-MOJIEKYJIApHAst TEOpUs (MOJIEKYJIApHAst TEOPUS B
¢u3uKe), 3aKOHBI COXpPAHEHUS MacChl M JHEPrUH, 3aKOHBI TEPMOAMHAMHKH, 3JICKTPOJIU3a,
NPEJCTAaBICHUS O CTPOCHUH BEILECTB U JAPYTOe.

B 10 ke Bpems B cozepkaHUM MpeaMeTa A KJIacCOB XMMUKO-OMOJIOTMYECKOro npoduis
OonblMi yaenabHbIN Bec OyaeT UMeTh OpraHuuyeckas XuMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOXHOCTB /7151 60s1ee 00CTOSATENILHOTO PAaCCMOTPEHHSI XUMUYECKOM OpraHu3aluy KJICTKH KakK
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOpPOW BXOIAT, K MpPHUMEpPY, TaKHE CTPYKTypHBIE
KOMIIOHEHTBI, KaK JIMMHU/bI, OCNIKH, YIJIeBOAbI, HYKJIEHMHOBBbIE KHCIOTHI M Apyrue. IIpu stom
3HAHUS O COCTaBe M CBOWCTBAaX IPEICTaBUTENEH OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB
CITy’KaT OCHOBOM JUIS M3YYEHHsI CYIITHOCTH MPOLECCOB (POTOCHHTE3A, IBIXaHUS, TTHIEBAPEHHUSL.

B mane ¢opmupoBaHUS OCHOB HAyYHOTO MHPOBO33PEHHUS, OCBOCHHUS OOIICHAYYHBIX
METO/I0B [IO3HAHHUS U OIBITA MPAKTUYECKOI'O IPUMEHEHHs HayYHbIX 3HAaHUN M3ydeHHUe MpeaMeTa
«XuMmus» Ha YriyOJEHHOM YpOBHE OCHOBAHO HA MEXKIIPEAMETHBIX CBS3AX € Y4eOHBIMHU
npeaMeTaMy, BXOSIIMMHU B COCTAB MPEIMETHBIX o0sacTeil «EcTecTBeHHO-HAyYHBIE IPEAMETHI»,
«MaremaTtuka u uHpopMaTHKa» U «Pycckuil A3bIK U TUTEpATYpay.

[Tpu m3yueHun yuyeOHOro npenmera «XHUMHUS» Ha YriIyOJIEHHOM YpOBHE TakXke, KaK Ha
YpOBHE OCHOBHOTO M CpeaHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadeit
NEPBOCTEIICHHON 3HAYMMOCTH SIBJISIETCS (POPMHUpOBAaHHE OCHOB HAyKHM XHMHHU Kak o0jacTu
COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUYECKOW JEATEIbHOCTH YeJIOBEKa M OJHOTO U3
KOMIIOHEHTOB MHUPOBOW KYJIbTypbl. Pemienue 3Toil 3agaun Ha yriyOJnE€HHOM YpPOBHE H3y4eHUs
npeaMeTa MpeAnoiaraeT peajn3aluio TakKuX 1eel, Kak:

e (opMupoBaHHE NPEACTABICHUN: O MATEPHAIHHOM €IHMHCTBE MUPA, 3aKOHOMEPHOCTSIX U
MIO3HABAEMOCTH SIBJICHUH IPUPO/IBI, O MECTE XMMHMHU B CUCTEME €CTECTBEHHBIX HayK U €€
BeAyIIeH poiii B OOECIEYEHWH YCTOWYHMBOTO PAa3BHTHS YEJIOBEYECTBA: B PEHICHUHU
npoOJeM HKOJIIOTUYECKOH, YHEPreTHYeCKO M MHUINEBOW Oe30MacHOCTH, B Pa3BUTHU
MEIUIUHBI, CO3/JaHUH HOBBIX MaT€pPHaJIOB, HOBBIX HICTOYHUKOB 3HEPTUH, B 00ECTIEYCHUN
palMOHATIBHOTO MPHUPOJIONONB30BaHuUs, B (POPMUPOBAHUU MHUPOBO33PEHUS M OOLIeH
KYJBTYpBl YEJIOBEKa, a TaKXKe JKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0pOBBIO M IPUPOIHOH cpee;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEXallUX B OCHOBE XHUMHUYECKOW COCTaBIISAIOIIEH
€CTECTBEHHO-HAyYHOU KapTHHBI MUpa: (yHIaMEHTAIbHBIX TOHITUH, 3aKOHOB U TEOPUI
XUMHHU, COBPEMEHHBIX MPEACTaBICHUN O CTPOCHHM BEIIECTBA HA Pa3HBIX YPOBHSIX —
aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HAJIMOJEKYJISIPHOM, O TEPMOJMHAMUYECKHX U
KMHETHYECKUX 3aKOHOMEPHOCTSIX MPOTEKAHWS XUMHUYECKUX PEAKIHH, 0 XUMHYECKOM
PaBHOBECHH, PAcTBOpax M JUCHEPCHBIX CHCTEMax, 00 OOMIMX HAYYHBIX MPHHIMTAX
XMMHUYECKOTO IIPOU3BO/ICTBA;

e (dopmupoBaHue Yy OOYYaIOIIMXCS OCO3HAHHOTO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CHUCTEMHBIX XMMHUYECKMX 3HAaHUU Ui OOBACHEHMs KJIIOYEBBIX HJIEH U mpobiem
COBPEMEHHOW XWMHH, JJIsI OOBSICHEHHS W TPOTHO3MPOBAHUS SIBJICHUH, HMEIOIIHX
€CTECTBEHHO-HAYYHYIO TPHPOIY; TPAMOTHOTO pEIIeHUS MpoOJieM, CBS3aHHBIX C
XUMHEH, TPOTHO3MPOBAHUS, aHAINW3a W OLEHKH C MO3MIMHA 3KOJOTMYECKOU



0e30MacHOCTH TOCJIEICTBHI OBITOBOM M MPOW3BOJICTBEHHOM ACSITEIHLHOCTH YEJIOBEKA,
CBSI3aHHOHN ¢ XUMHYECKHM MPOU3BOACTBOM, HCIOJIL30BAHNEM U MEPEpadOTKOMN BEIECTB;

e yrayOJeHWe MPEICTaBICHUH O HAyYHBIX METOAAaX IIO3HAHHS, HEOOXOAMMBIX IS
NPUOOPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUS XUMHUECKUX
SBJIEHUH, IMEIOIUX MECTO B IIPUPO/IE, B TPAKTHUECKOM IEATEIBHOCTH U TTOBCETHEBHOM
YKU3HU.

B mutane peanuzanyy nepBooYepeIHbIX BOCIIUTATEIBHBIX U PA3BUBAIOIINX (DYHKITUH [IEJTOCTHOM
CUCTEMBI CPEIHET0 00IIero 00pa3oBaHus MPHU U3YUYCHUHU MpEAMeTa «XUMUSI» Ha YTITyOIEHHOM
YPOBHE 0CO0YIO aKTyaJIbHOCTh MPUOOPETAIOT TaKHUE LIETHU U 3a/1a4H, KaK:

e BoCHUTaHUE YOEXKAEHHOCTH B TIO3HABAEMOCTH SBIIEHUN MPUPOIBI, YBAXKEHUS K
IIPOLIECCY TBOPYECTBA B O0JIACTH TEOPETHMYECKHX W MPHUKIAIHBIX HCCIEIOBAaHHUI B
XUMHUH, (OPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH,

® pa3BUTHE MOTHUBALMM K OOYYEHHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAaHUIO HA OCHOBE YCBOEHHUS 00IEUYEI0OBEUECKUX [IEHHOCTEH;

® pa3BUTHC TMO3HABATCIIBHBIX HWHTEPECOB, HHTEUICKTYAIBHBIX W  TBOPYECKHUX
CrocoOHOCTEH 00yJarommxcsi, GOPpMUPOBAHUE Yy HUX CO3HATEIHHOTO OTHOIICHUS K
€caMOOOpa30BaHUI0O U HEMPEPHIBHOMY OOPAa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
npodecCHOHaNBbHOM U OOLIECTBEHHOW MEATENBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

e (QopmupoBaHHWE YMEHHUH ¥ HABBIKOB Pa3yMHOTO IPHUPOIOINOIB30BAHUS, PAa3BUTHE
HKOJIOTMYECKON  KyJIbTypbl,  NpPUOOpPETEHHE  ONbITa  OOLIECTBEHHO-TIOJIE3HOU
AKOJIOTMYECKOU JIEATEIBHOCTH.

OO0miee 4YUCIIO YacoB, MPEIYCMOTPEHHBIX MJIs M3y4EHUS XUMHUH Ha YriayOJIeHHOM YpOBHE
cpenHero obmiero odpazoBanusi, cocrabisger 204 ygacoB: B 10 kmacce — 102 gaca (3 daca B
Henenmo), B 11 kmacce — 102 gaca (3 yaca B HeZleno).

COJAEP/)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XMMHH.

[IpenMeT W 3HauYeHHE OpPraHUYECKOM XWMHH, NPEJICTaBICHHE O MHOroo0Opasuu
OPraHUYEeCKUX COCTUHEHUH.

DJEeKTPOHHOE CTPOEHHE aToMa YIJepoja: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIJepoAa. XUMUYECKas CBSI3b B OPraHUYECKUX COECIUHEHMSIX.
Tunbsl TMOpUAM3aIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa30oBaHUsl KOBaJIEHTHOM
cBs3H1 (OOMEHHBIN U TOHOPHO-aKLENTOPHBIH). THUITBI TepeKpbIBaHUS aTOMHBIX OpOUTasel, 6- U -
cBs3u. OnuHapHas, ABOWHAs W TpouHas cBs3b. CrocoObl pa3pbiBa CBs3€H B MOJICKYJIAX
oprannveckux Bemiects. [loHsTHE 0 cCBOOOAHOM pajnuKaie, Hykjaeopuie U dJIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa U coBpeMEHHbIE
MIPEACTABICHHS O CTPYKTYPE MOJIEKYJ. 3HaUYE€HNUE TEOPUU CTPOCHUS OPTaHUYECKUX COCIUHEHUM.
MonekynspHele U cTpyKTypHble (opmyinbl. CTpykTypHble (OpMYsbl pa3WYHBIX BHJIOB:
pa3BEépHyTas, COKpalll€HHas, cKeneTHas. M3omepus. Buasl wH3oMepuu: CTpyKTypHas,



MPOCTPAHCTBEHHAsA. JJEKTpPOHHBbIE J(PGEKTbl B MOJIEKYJIaX OpPraHMYECKHUX COEAMHEHUMN
(MHIIyKTUBHBIA U ME30MEPHBIH 3 PeKThI).

[IpencraBnenne o kiaccudukanuu opranndeckux BemecTs. [loHsTHE 0 QYHKIIMOHATBHON
rpynne. I'omomnorus. ['omonoruueckue psaasl. Cuctemarnueckas HOMEHKIIATypa OpraHUYeCcKHX
coemuaeHuit (IUPAC) u TpuBuaibHbIC Ha3BaHUS OTACIBHBIX MPEICTABUTEIICH.

OcobenHoctn W Kimaccu(uKanuss — OpraHMYecKux  peakuumid.  OKUCITUTENhHO-
BOCCTAaHOBUTEJIHHBIC PEAKIIMH B OPTaHUIECKONH XHUMUHU.

DKCrepuMEHTAIbHBIE METOJIbI M3YYEHHUS BEIIECTB U MX MPEBpAIlCHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHu4eckuxX BEIIeCTB M MaTepUallaMUd Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKUX BEHIECTB MpH HarpeBaHuW (TUIaBlIeHHE, OOYIJIMBaHHE ¥ TOPCHHE),
KOHCTPYMPOBAaHUE MOJEJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

YraeBogopoabl.

Anxkanbl. ['omonorndeckuil psig ainkaHoB, oOmias popmysa, HOMEHKIIATypa U U30MEpHsL.
DJIEeKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MONEKYJ alKaHOB, SP -THOPHAM3AIMS ATOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3nUeCcKue CBOMCTBA AIKAHOB.

XVMUYECKUE CBOWCTBA AJKAaHOB: PEaKLUU 3aMEIICHHs, N30MEPHU3aIIH, JETUIpUPOBAHMUS,
MUKIU3allii, THPONU3a, KpekuHra, ropeHus. IlperncraBieHwe o MexaHU3ME peakIuil
PaAMKAIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupoae. CriocoOsbl 1oJIydyeHus: U IPUMEHEHUE aJIKaHOB.

[uknoankansl. O0mias Gpopmysa, HOMeHKIaTypa U uoMepus. OCOOEHHOCTH CTPOCHHS U
XUMHYECKHX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIOOyTaH) W OOBIYHBIX (LIMKIJIOTIEHTAaH,
LUKJIOTe€KCaH ) [UKI0anKaHoB. CriocoObl MOIy4YeHNs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMoI0rHYecKuii ps alNKeHoB, 00m1ast popMyna, HOMEHKIATYpa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOGHHME MOJEKY/l AalKeHOB, SP’-rMOpHAM3alMs aTOMHBIX opOuTaneii
yriaepoaa, - u n-cBsizu. CTpyKTypHas U reoMmeTpuieckas (Iiuc-TpaHc-) nzomepus. Ousnueckue
CBOIMCTBAa aJIKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUHM MPHUCOCIAMHEHUS, 3aMEUICHUS B O-
MIOJIOXKEHUE TPU JBOWHON CBA3M, IONMMeEpHU3auuu W okucieHus. [IpaBmiio MapkoBHHKOBA.
KauecTBeHHbBIE peakiiy Ha ABOWHYIO CBs3b. CIIOCOOBI MONTY4YEeHUS U TPUMEHEHHUE alIKeHOB.

Ankamuensl.  Kmaccudukammss — ankagueHoB — (CONpPsDKEHHBIE,  M30JIMPOBAHHEIE,
Kymynupogartule). OCOOEHHOCTH DJIEKTPOHHOTO CTPOCHUS U XUMHUECKUX CBOMCTB COMPSIAKEHHBIX
nueHoB, 1,2- u 1,4-npucoeaunenue. [lommmepusamus conpsikEHHBIX TueHOB. CrocoObI
MOJTyYeHUs U MPUMEHEHHUE aTKaIueHOB.

Anxunbl. ['oMonOrHYecKuil psii amkuHOB, o0mmas GopMmyna, HOMEHKIATypa U U30MEpPHsL.
ONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJ AJKHUHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrimepona. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBONCTBA: PEAKIUU
MPUCOSANHEHUS, JUMEPHU3allMd U TPUMEPHU3alluu, OKUciIeHus. KucIoTHbIe CBOICTBA ajIKWHOB,
UMEIOIINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEeHHBbIC peaklMHu Ha TPOHHYIO CBsi3b. CriocoObl
MOJTYYEHUS ¥ TIPUMEHEHUE aJTKHHOB.

Apomartudeckue yrieBoopobl (apeHsl). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJbI OeH30IIa.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOWMCTBAa OEH30Jla M €ro TOMOJIOTOB: pPEaKIUu
3aMenieHus] B OEH30JIbHOM KOJbIE U YIJIEBOJAOPOJIHOM pajauKalle, peakluu MpUCOeINHEHUS,
OKHCJIEHHE TOMOJIOTOB O6eH3o:a. [Ipeacrapnenne 06 OpueHTHPYIOIEM AeUCTBUN 3aMECTUTENIEH B
OCH30JILHOM KOJIbLIE Ha MpHUMepe AIKWIBHBIX PaIUKaIoB, KapOOKCHIBHON, THIPOKCHIBHOM,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajioreHoB. OCOOCHHOCTH XHMHYECKHUX CBOICTB CTHpOJIA.
[Tonmumepusanus crupoia. CrnocoObl MOTy4YeHUs U IPUMEHEHUE apOMATUYECKUX YTII€BOIOPO/IOB.



[Tpuponusrii ras. [lomyrasie HedTsHBIe Ta3zbl. HedTth u €€ mpoucxoxaenne. KaMmeHHBIN
yroib ¥ TPOAYKTHl ero mepepaborku. CriocoObl mepepaboTKu He(TH: MEepPeroHKa, KPEeKUHT
(TepMHUYECKHiA, KaTaIUTHIECKUi), pudopmunr, nuponus. [IpoaykTel nepepabotku HedTH, HX
IPUMEHEHHE B IIPOMBIIIEHHOCTH U B OBITY.

['eneTnueckas cBs3b MEXAY pa3IMUHBIMU KJIACCAMM YIJIEBOAOPOIOB.

ONEKTPOHHOE CTPOEHUE TaJOreHIIPOM3BOAHBIX YIJIEBOJOPOIOB. Peakium 3amenieHus
rajJloreHa Ha THAPOKCOrpYIIy, HUTPOTPYIly, LHMAaHOTPYIIy, amuHorpymnmy. JlelictBue Ha
rajloTCHNPOU3BOJHBIE  BOJHOIO M  CIMPTOBOrO  pacTtBopa Iménouyu. Bsaumopelictue
JUTaJIOr€HAIIKAaHOB ¢ MarHueM U LMHKOM. IloHsATHE 0 MeTaluioOpraHu4ecKux COEIUHEHHUSX.
Mcnonp30BaHue TalOTeHIPOU3BOIHBIX YIJIIEBOJAOPOAOB B OBITY, TEXHHKE W TPU CHHTE3E
OpraHMYECKUX BEILECTB.

OKcliepUMEHTAlIbHbIE METO/bl M3y4eHHs BELIECTB W UX IMPEBpallleHUil: H3ydeHue
(U3MYECKUX CBOMCTB YIIIEBOIOPOIOB (PaCTBOPHUMOCTD ), KAUECTBEHHBIX pPEaKIUil yrIeBoA0pO10B
pa3IuYHBIX KJaccoB (oOeclBeurBaHWE OpPOMHOM WMJIM MOJIHOM BOJIbI, pacTBOpa IEepMaHIraHara
KaJIis, B3aUMOJICUCTBHUE alleTUIIEHA C aMMHAYHbIM pacTBOpOM okcujia cepedpa(l)), kauecTBeHHOE
oOHapyKeHHe yriepoja ¥ BOJOpOJa B OPraHMYECKUX BELIECTBAX, IOJyYEHHE STHICHA U
U3y4eHHE €ro CBOMICTB, O3HakomiieHHe ¢ KoyutekuusMmu «Hedtb» u «Yroaws», ¢ obpazuamu
IUIACTMAcC, KAay4yKOB M  DPE3UHBI, MOJEIUPOBAHHWE  MOJIEKYJ  YIJIEBOJOPOAOB U
raJIOreHIIPOU3BOJIHBIX YIJIEBOJOPOJIOB.

Kuciiopoacoaep:kaunye opranu4eckne coeJuHeHNs.

[IpenenvHble onHOATOMHBIE cnupThl. CTpoeHHE MOJIEKYNl (Ha NpuUMepe MeTaHojla U
sTanoxna). ['omomornyeckuit psi, obmas popmysia, M30Meprsi, HOMCHKJIATYpa U KJIACCU(PUKAITUS.
®usnyeckue CBOICTBA NPENCIbHBIX OJHOATOMHBIX CHHPTOB. BomopoaHble CBS3UM MexXay
MOJIEKYJIaMH CIIMPTOB. XMMUYECKHE CBOMCTBA: PEAKIIMM 3aMEILeHHs, AeTuipaTalui, OKUCICHHUS,
B3aMMO/IEIICTBHE C OPraHUYECKUMHU U HEOpraHMYeCKUMHU Kuciotamu. KauecTBeHHas peakuus Ha
OJIHOaTOMHBIE cHupThl. JlelicTBME 3TaHONA M METaHOJIa Ha OpraHu3M uejoBeka. CrocoObl
MOJIyYEHUs U IPUMEHEHNE OJHOATOMHBIX CIIUPTOB.

[Tpoctbie 3¢upbl, HOMeHKIaTypa 1 n3omepusi. OcoOOEHHOCTH (PU3NYECKUX M XMMUYECKHX
CBOJNCTB.

MHoOroaToMHbl€ CHUPTHI — ATHJIEHIJIMKOIb W TNIHLEpUH. DPU3NYECKHE U XUMHYECKHE
CBOICTBa: peakUuu 3aMEIIeHUs, B3aUMOJAEHWCTBHE C OPraHUYECKMMH U HEOPraHWYECKUMU
KHCJIOTaMH, KaueCTBEHHAs! PEaKLUsl Ha MHOTOAaTOMHBIE cUpTHL. [IpencraBienne o MexaHusmMe
peakuuii HykieouiabHOro 3aMenienus. JleficTBre Ha opranusM yenoBeka. CrocoObl MOTyYeHHS
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJNEKYbl, B3aMMHOE BIMSHUE THIPOKCOTPYMIbI U OEH30JBbHOTO Spa.
®dusnueckue cpoiictBa (heHonma. OCOOEHHOCTH XMMHUYECKMX CBOMCTB (eHona. KadecTBeHHBIE
peakuuu Ha ¢enon. TokcuuHocTh (enHona. CrocoObl MOMydYeHUS M NpUMEHEeHHe (eHoa.
®enonpopManbIeruiHas cMoa.

KapOoHunbHble COEIMHEHUS — aIbJerHJbl M KETOHbl. JEKTPOHHOE CTPOCHHUE
KapOOHMJIBHOM Tpymmbl. ['oMonoruyeckue psjpl albleTHA0B M KETOHOB, oOmias ¢opmyna,
M30MEpHUsT M HOMEHKJaTypa. dusnyeckue CBOWCTBAa albAECTUAOB M KETOHOB. XHUMHUYECKHE
CBOMCTBa aNbJETWI0B M KETOHOB: peakuuu mpucoeAruHeHus. OKHCIeHUE allbJIernJIoB,
KayeCTBEHHbIE peaklMM Ha anpierujpl. CrocoObl MOSydyeHUs M MPUMEHEHHE albJETHI0B U
KETOHOB.

OnHOOCHOBHBIE MpeJelibHbIe KapOOHOBbIE KHUCIOTHI. OCOOEHHOCTH CTPOCHHSI MOJIEKYJ
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBa OJHOOCHOBHBIX



npeelbHBIX KApOOHOBBIX KMCIOT. BogopoaHbie CBsI3U MEXKIy MOJIEKYJIaMU KapOOHOBBIX KHCIIOT.
XUMHUECKUE CBOMCTBA: KHCIOTHBIE CBOWCTBA, PEAKIMs STepU(UKAINH, PEAKLUU C Y4aCTHEM
YIIAeBOMOPOAHOTO panukana. OCOOCHHOCTH CBOWCTB MypaBbHHOW KHCIOTHL. [loHsTHE O
MIPOU3BOJIHBIX KapOOHOBBIX KHUCIOT — CIOXHBIX 3(pupax. MHoroobpaszue kapOOHOBBIX KHUCIOT.
OcoOeHHOCTH CBOWCTB HEIpeleIbHbIX U apOMaTHYECKHX KapOOHOBBIX KHCIIOT, AUKApPOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHUCIOT. [IpencraBureny BBICIIMX KapOOHOBBIX KHCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHOIE8AS, JUHONEH08as KHUCIAOTHL. CrocoOsl
MOJIyYEHUS U MPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnosxuble a¢upsl. ['omonornueckuit psn, odmas Gopmyna, uzomepuss ¥ HOMEHKJIATYpa.
Du3nYECKUe U XUMUYECKHE CBOMCTBA: THIPOJIU3 B KUCIION U LIEJIOYHOU Cpelie.

XKupsr. Ctpoenue, pusnyeckrue U XMMHUYECKHE CBOWCTBA YKUPOB: THIPOIHU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOMCTB KUPOB, COJAEPIKAIIUX OCTATKHU HETIPeIeIbHBIX )KHUPHBIX
KHUCIIOT. JKUpBI B IpUpPOJE.

MBpbL14 KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE JICHCTBHUE.

OOmas xapakTepucTuka yrieBonoB. Kiaccudukamus yrieBogoB (MOHO-, AU- U
nonucaxapuzbl). MoHocaxapuIpl: TIOK03a, (pPyKTO3a, Trajakto3a, pudo3a, Ie30KcHpubdo3a.
®du3nyuecKue CBOKWCTBA U HaXOXAeHUE B pupoze. PoTocuHTe3. XUMHUECKHE CBOMCTBA TIIFOKO3bI:
PEaKIMH C y9aCTHEM CIIMPTOBBIX U AJIbJICTUAHON TPYIII, CIIUPTOBOE U MOJIOYHOKHCIIOE OpOKEeHHeE.
[TpuMmeHeHue TI0KO03bl, €€ 3HAaUEHHE B KU3HECATEIbHOCTH opranu3Ma. Jlucaxapusl: caxaposa,
MajbTO3a M JlakTo3a. BoccraHaBivBaronMe U HEBOCCTAaHABIMBAIOIIME aucaxapuabl. ['uaponus
nucaxapunoB. Haxoxzaenue B npuponae u npumeHenue. [lonucaxapuasl: kpaxmain, IJUKOTeH U
nemnoio3a. CTpoeHHe MaKpOMOJIEKYJd KpaxMmania, IJIMKOIeHa MU ILejuloso3bl. dusznueckue
CBOICTBa Kpaxmalla U LIEeJUII0JIO3bl. XUMHUYECKUE CBOWCTBA Kpaxmasa: TUApOJIN3, KaueCTBEHHAs
peakiusi ¢ HMOAOM. XHMHYECKHE CBOWMCTBA LIEJUIIONO3bI: TUAPOJIN3, IMOJIydeHHue 3(PUpoB
1esuTo036l. [loHsTre 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a, alleTaTHBIN IIETK).

OKCrepUMEHTaJIbHbIE METOJbl M3YyYEHHUS BELIECTB U UX IpPEBpallleHUI: pacTBOPUMOCTH
Pa3IUYHBIX COIUPTOB B BOJIE, B3aUMO/IEHCTBUE 3TAHOJA C HATPUEM, OKHUCIIEHHE ITHIIOBOTO CIIUPTa
B QJIBJETHU]] HA PACKAIEHHON MEIHOW IPOBOJIOKE, OKHMCIEHHE ITHJIOBOTO CIHUPTA JUXPOMATOM
KaJMst (BO3MOYKHO MCIOJIb30BaHUE BUI€OMATEPUANIOB), KAYECTBEHHBIE PEAKIIMH Ha aJIbJETUIbI (C
ruapokcuaoM nuammuHcepeOpa(l) u  rumpokcuaom  wmemu(ll)), peakmus rmMiepuHa  C
ruapokcuaoM Meau(ll), xumudeckue cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTBI, B3aUMOJIEHCTBHE
pacTBopa TiroK03bl ¢ ruapokcunom meau(ll), BaumoseiicTBue kpaxmana ¢ HOJIOM, pelIECHHE
HKCIEPUMEHTANBHBIX 33j1au 1o TeMaM «CrupThl ¥ GpeHounbl», «KapOoHoBbIe KHCIOTHL. CloXKHBIE

3hupb.
A3oTcoaepkalye OpraHnyecKue CoeIMHeHHUs.
AMUHBI — OpraHM4eckue TpoM3BOJAHBIE aMMuaka. Kiaccudukanus amMHHOB:

anudaTuyecKkue U apoMaTHUECKUe; NMePBUYHbBIC, BTOPUUHBIE U TpeTHUuHble. CTpOCHHE MOJEKYIL,
obmas ¢gopMyna, u3oMepusi, HOMEHKIATypa U (PU3NUECKHE CBOMCTBA. XHMMHUYECKOE CBOMCTBA
annpaTHYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, AJIKWUJIMPOBAHHE, B3aMMOJICHCTBHE TMEPBUYHBIX
aMHHOB C a30THUCTOM KuCIoTou. Colln anKuIaMMOHHUS.

AHWIIMH — IPEICTaBUTENIb aMUHOB apoMaTudeckoro psana. Ctpoenue anuwinHa. Bzaumuoe
BIIMSIHUE TPYIINT aTOMOB B MoJjekyie aHuwianHa. OCOOEHHOCTH XMMHUYECKHUX CBOWCTB aHUJIMHA.
KauectBennsie peaknuu Ha aHWIMH. CHOCOOBI TMONYYEHUS W MPUMEHEHHE amu(aTUUeCKuX
amuHOB. [lonydyeHre aHWIMHA U3 HUTPOOEH301a.

AmuHokucioTel. Homenknatypa u uzomepusi. OTaenbHble IPeICTaBUTENN (i-:aMUHOKHUCIIOT:
rImIH, antanuH. Ou3ndeckre CBOMCTBA aMHHOKHMCIIOT. XUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK



aM(OTEpHBIX OPraHUYECKUX COSAMHEHUMN, peaKIMs MOJIUKOHIeHCAlMH, 00pa3oBaHue MeNTHIHON
cBsA3M. buonornueckoe 3HaueHne aMUHOKUCIIOT. CUHTE3 M THAPOJIN3 MENTH/IOB.

Benku xak npupoansie nonumepsl. [lepBrynas, BTopudHas U TPETUUHAsS CTPYKTYpa OEJIKOB.
XuMHYeCcKUe CBOWCTBA OENIKOB: THAPOIIN3, ACHATYpallis, KaYeCTBEHHbIC pEaKIIUU Ha OEJIKU.

DKCHepUMEHTAIbHBIE METOJAbl M3YYEHHs BEIIECTB U HMX IMPEBPAILECHUIl: pacTBOpEHHUE
OenKOB B BOJIE, IeHATYypalusi OCTKOB MPU HArpeBaHWU, I[BETHBIC PEaKIMM Ha OENKHU, pelIeHue
AKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJAEP)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBanue OpraHM4eCcKUX COCTUHEHHI.

BbicokomosieKy IsipHbIE COeTUHEHHUS].

OCHOBHbBIE TOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPU3aLUH, CPEOHSAs MOJIeKyaspHass Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJICKYJISIPHBIX COETUHEHUI — MOTMMEpH3aIIHs U MOJMKOHICHCAIIUS.

[Tonmumepubie MaTepuansl. [Lnactmaccsl (MONMUATUIICH, TOTUIPONIIIEH, TOJMBUHUIXIIOPU,
MOJMCTUPOJ, TOJTMMETHIMETaKpUIIaT, TIOJTMKApOOHATHI, OTUATUICHTepedTaNIaT). Y TUIN3aIH U
nepepaboTKa IIacTUKa.

DnacToMepbl: HaTypalbHBIA  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIH, U30MPEHOBBIN) U CUIIMKOHBL. Pe3nHa.

Bosokna: HarypanbHble (XJIOINOK, IIEPCTh, IIEIK), NCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH U JIaBCaH).

[TonuMmepsl cienanbHOTO Ha3HauUeHUs (TeIoH, KeBIap, AIEKTPONPOBOASAIIUE MOJIMMEDPHI,
OuopaziaraeMble MOJIUMEPHI).

OKCHepUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M UX MpPEBpAIllEHU: 03HAKOMIICHUE C
oOpa3uamMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEHUE
SKCIIEPUMEHTANIBHBIX 3a71a4 1o TeMe «Pacro3HaBaHue Mm1acTMacc U BOJIOKOH).

PacuérHrble 3amaumn.

Haxoxaenue MonexyasipHOW (popMysIbl OPraHUYECKOr0 COETUHEHUS [0 MAaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSLIMX B €r0 COCTaB, HAXOXJACHHUE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeZIMHEeHus 1o Macce (00bEMY) MPOTYKTOB CrOPAaHUs, [0 KOJMYECTBY BellecTBa (Macce, 00bEMY)
MPOJAYKTOB PEAaKIUU W/WIM HCXOJHBIX BEIIECTB, YCTAHOBJICHHE CTPYKTYPHOH (HOpMYIIbI
OpPraHMYECKOI0 BEUIeCTBAa Ha OCHOBE €ro XMMHYECKHX CBOMCTB WJIM CIIOCOOOB MOJIy4YEHHS,
oTpeziesieHUe JI0JIM BBIXOJa MPOJIyKTa pEeaklUy OT TEOPETUYECKH BO3MOMXHOTO.

Me:xnpeaMeTHBIE CBSI3H.

Peanuzanus MeXnpeaMeTHbIX CBSA3€H MpU M3YUYEHHHM OpraHuyeckod xumuu B 10 kmacce
OCYIIIECTBIISIETCSl 4YE€pe3 HCIOJb30BaHUE KaK OOIIMX €CTEeCTBEHHO-HAy4YHBIX IMOHATHH, Tak U
MOHSTUN, IPUHATHIX B OTJENbHBIX IPEJAMETAX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAy4YHBIE TOHATHA: SIBJICHHUE, HAay4dHbIH (akT, TUMOTE3a, TEOpHs,
3aKOH, aHalIM3, CUHTE3, Kjaccu(uKaius, HAOIIOJEHHE, U3MEpPEHHE, SKCIIEPUMEHT, MOJIEelNb,
MOJIEJTUPOBAHUE.

®dusnka: marepus, aTroM, JJEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHUYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 0OBEM, arperaTHoe COCTOSIHUE BELIeCTBA, (PU3UUYECKHUE BEIUYHMHBI,
€MHUIIBI U3MEPEHHUS, CKOPOCTb, SHEPTUs, Macca.

buonorus: knerka, opraHusM, sKocucTeMa, ouochepa, MeTaboOIU3M, HACIEACTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUIT TUTaHUSA, OpoxeHUe, (OTOCUHTE3, NbIXaHHE, OCJKH,
YIJIEBOJIBI, )KUPbI, HYKJIEUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hble HCKOMaeMble, TOIUIUBO.



TexHoIOTHS: IMUIICBBIC IPOAYKTBI, OCHOBBI pallMOHAJIBHOI'O IMUTAaHUA, MOIOIIINE CPECACTBA,
MaTCpHraJibl U3 UICKYCCTBCHHBIX U CUHTCTUUCCKHUX BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTTAHUYECKAS XUMMUA

Teopernueckne 0CHOBbI XUMHUH.

Atom. CocTaB aTOMHBIX siiep. XUMU4eckuil aneMeHT. M3oronsl. CTpoeHHE 3JIEKTPOHHBIX
000JI04EK aTOMOB, KBAHTOBbIE 4YHCJIA. ODHEPreTMUECKUE YPOBHM U MOLYPOBHH. ATOMHBIE
opburanu. Krnaccudukarms XMMUYECKUX dJIEMEHTOB (S-, p-, d-, f-anementsl). Pacnpenenenue
JJIEKTPOHOB II0 AaTOMHBIM OpPOUTANIAM. OJEKTPOHHBbIE KOH(QUIypalM AaTOMOB 3JIEMEHTOB
NEpBOTO—4YETBEPTOTO TEPHOAOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUH, 3IIEKTPOHHBIC
KOH(HUTypauy HOHOB. DIEKTPOOTPULIATETLHOCTb.

ITlepuognueckuit 3axkoH u Ilepuoguueckas cucrtema XUMHYECKUX dneMeHToB JI.U.
MenneneeBa. CBsA3b NEpUOANYECKOr0 3akoHa M [lepuonmyeckold CUCTEMBI XMMHMYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUYECKHX 3JIEMEHTOB M 00pa3yeMbIX MMM IPOCTHIX M CJIOYKHBIX BEIIECTB IO TpyNIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro sakona /.M. Menzneneesa.

XuMuyeckas CBsI3b. BUabl XMMUYECKOH CBSI3U: KOB&JICHTHAs, MOHHAs, METAJIIMYECKas.
MexaHu3Mbl 00pa30BaHMs KOBAJICHTHON CBSI3U: OOMEHHBIN M JOHOPHO-aKIETOPHBIA. DHEPTUs 1
JuiMHa CBsA3U. [lonspHOCTH, HANPABIEHHOCTh M HACBIIAEMOCTh KOBAJIEHTHOM CBA3U. KpaTHble
cBsa3u. BogoponHas cBsA3b. MeXMOIEKyIIpHbIE B3aUMOACHCTBHSL.

BaneHTHOCTP M BaJ€HTHBIE BO3MOYKHOCTH aTOMOB. CBS3b 3JIEKTPOHHOH CTPYKTYpBI
MOJIEKYJI C UX TI€OMETPUUYECKHM CTpPOEHUEM (Ha NpUMEpE COEAMHEHUN 3JIEMEHTOB BTOPOTO
nepuoa).

[IpencraBneHne O KOMIUIEKCHBIX coequHEHMsX. (CocTaB  KOMIUIEKCHOTO — HMOHA!
KOMILJIEKCOOOpa3oBarenb, JUTaHAbl. 3HAYeHUWE KOMIUIEKCHBIX coefauHeHuil. Ilonstne o
KOOPAWHALIMOHHON XUMUHU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIbl KPUCTAJNIMYECKHUX
PEIETOK (CTPYKTYP) U CBOMCTBA BELIECTB.

ITonsTue 0 nucnepcHbIX cuctemax. Mertunuble pacTBopsl. [IpencraBinenue 0 KOJIIOUIHBIX
pactBopax. CrocoObl BbIpaK€HUS KOHLEHTpPAllMUd pPAcTBOPOB: MaccoBas [0Ji BELIECTBAa B
pacTtBope, MOJSApHas ~ KOHLEHTpauus. HacpllleHHble W HEHACBIIEHHBIE  PaCTBOPHI,
pacTBopuMOCTb. Kpucramioruapars!.

Knaccugukanus 1 HOMEHKJIATypa HEOPraHMYECKHUX BELIECTB. TpUBHAIIbHBIE HA3BaHUS
OTZIEIIbHBIX NPEJICTAaBUTEIEH HEOPraHUYECKNUX BELIECTB.

Knaccudukanus XuMHUECKUX peaklMii B HEOPraHU4eCKONW U OpraHMYecKOi XUMHUHU. 3aKOH
COXpPAHEHHUsI MacChl BELIECTB; 3aKOH COXPAHEHUS U INPEBPALIEHUS DHEPIUU INPU XUMUYECKHUX
peakuusax. Temnosble 3h(HeKTh XUMUUECKUX peakuuil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopocTh XUMHUYECKOUN peakIiu, €€ 3aBUCUMOCTb OT Pa3IMYHbIX (pakTopoB. 'oMoreHHbIE
Y TeTeporeHHble peakunu. Katanns u kataam3aropsl.

OO6patuMble 1 HeOOpaTUMBbIE peakiui. XUMHUYeckoe paBHOBecHe. KoHCTaHTa XMMHUYECKOTrO
paBHOBecHs. PaKkTOpBI, BIMAIONIME HA IIOJOKEHHE XUMHUYECKOIO PABHOBECHUS: TEMIIEpaTypa,
JIaBJICHUE Y KOHIIEHTPAlMH BEUIECTB, y4acTBYOMMUX B peakiuu. [Ipunuun Jle [llatense.



OnektponauTtnueckas auccouuanusi. CuipHble U ciabble  eKTpoiuThl. CTeneHb
muccouuanuu. Cpena BOJHBIX pacTBOPOB: KMCIIOTHasl, HEUTpalbHAas, LIeNo4Has. BomopoaHsiii
nokazarenb (PH) pactBopa. ['maponus coneii. Peakiuu nonnoro ooMena.

OKHCTUTENIbHO-BOCCTAHOBUTENbHBIE peakuuu. CreneHb oKucieHus. OKUCIUTENb WU
BOCCTaHOBUTENb. IIpomecchl OKHCIEHUS M BOCCTAHOBJICHHs. BakHeiline OKUCIUTENH U
BOCCTaHOBUTENIN. METO/] 3JIEKTPOHHOTO OaslaHca. DJIEKTPOIN3 PaCTBOPOB M PACILJIAaBOB BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJIbl M3YYEHHUs BEIIECTB M HUX IPEBPALICHUN: pa3sIoKEHUE
NEepOKCHUIa BOJOpOJa B MPUCYTCTBUU KaTAIW3aTOPa, MOJEIU KPUCTAUIMUECKHUX PEHIETOK,
IpOBEJCHUE pEeakuuii HOHHOTO OOMEHa, OIpeleleHHe Cpeabl pPacTBOPOB C TMOMOIIbIO
WH/INKAaTOPOB, U3YYEHUE BIMSHUS PA3IMYHBIX (PAKTOPOB HA CKOPOCTh XMMUYECKOH peakuuu U
[10JIO’)KEHNE XUMUYECKOTO PAaBHOBECHSL.

Heopranuveckasi xumusi.

[Tonoxenune HemeramioB B Ilepmoanueckoil cucreme xumuyeckux jsiemeHtos [[.1.
MenzeneeBa U OCOOEHHOCTM CTpOEHMS MX aroMmoB. (Puiznyeckue CBOICTBA HEMETAJUIOB.
AJToTponusl HEeMETaUIoB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

Bopopon. Ilonyuenue, gusndyeckue U XMMUYECKHE CBOWCTBA: PEAKIMU C METAJUIAMU U
HEMeTallJIaMH, BOCCTAaHOBUTEJIbHBIE CBOMCTBA. [ upuabl. TOMINBHEIE 3JIEMEHTHI.

['anorensl. HaxoxneHne B mpupoje, CrocoObl MOMy4eHUs, PU3NIECKhe M XUMHYECKUE
cBoiicTBa. ['asioreHoBOIOpOAbl. BakHelMe KHUCIOPOACOAEPKANE COCIMHEHUS TaJOT€HOB.
JlabopaTopHble U MPOMBIIITICHHBIE CIIOCOOBI MOTYYeHHs raloreHoB. [IpruMeHeHre rajloreHoB 1 ux
COEeIMHEHUI.

Kucnopon, o30H. JlabopaTopHble M IPOMBILUIEHHBIE CIIOCOOBI MOJYYEHUS KHCIOPOA.
®uznyeckue U XMMUYECKUE CBOMCTBA U IPUMEHEHNE KUCIOPoaa U 030HA. OKCUIBI U TEPOKCU/IBI.

Cepa. HaxoxxneHume B MpUpOJe, CIOCOOBI MONYy4eHUS, (DU3MUECKHE U XHUMHUYECKHE
cBoiictBa. CepoBogopon, cynbpunsl. Oxcun cepbi(1V), okeun cepoi(VI). CepHucras u cepHas
KHCJIOTBI M UX conr. OCOOCHHOCTH CBOMCTB CepHOM KHCIOTHL [lpuMenenuwe cepsl u €€
COCTUHEHUN.

Azor. HaxoxaeHue B mpupoje, cCrocoObl MONydeHHus, (u3nyeckue W XHUMHUYECKHE
cBoiictBa. AMMHak, HUTpUAbL. OKcUIbl a30Ta. A30THCTas U a30THAs KHUCIOTHI M HMX COJIH.
Oco0eHHOCTH CBOWCTB a30THOM KUCHOTHL. [IpuMeHeHue a30oTa M ero coeAMHEHUil. A30THBIC
ya00peHusl.

®ocdop. Haxoxnenue B mpupone, crnocoObl MOIydeHHUs, (U3NUYECKHEe U XUMHUYECKHE
cBoiicTBa. @ocouas u pochun. Oxcunasl hocdopa, pochopHas kucnora u e€ conu. [Ipumenenue
docdopa u ero coenunenuii. PocpopHsie y100peHUs.

VYrnepon, HaxoxiaeHHe B Tmpupone. AJuioTpomHbie Moaupuxanuu. Dusndeckue u
XMMHUYECKHE CBOICTBA MPOCTHIX BEILIECTB, 00pa3oBaHHbIX yriepoaoM. Okcua yraepona(ll), okcua
yraepona(lV), yronpHas kucinoTa v €€ cosii. AKTUBUPOBAHHBINA yroiib, afcopouus. OymnepeHsl,
rpadeH, yrnepoaHsle HAaHOTpYOkH. [IprMeHeHre MpoCThIX BElIeCTB, 00pa30BaHHbBIX YIIIEPOJIOM,
Y €r0 COeTMHEHUM.

Kpemuuii. Haxoxxnenue B mpupoje, crocoObl MOdydeHus, (pu3ndeckue U XUMHUYECKUe
coiictBa. Okcup kpemuusi(1V), kpemHueBast KMcinoTa, cuiIMKarhel. [IpuMeHeHre KpeMHUs U €ero
coequHeHnil. CTEKJ0, €ro MoJy4YeHHue, BUIbI CTEKJIA.

[Tonoxxenne metaisos B [lepuonnueckoil cucreMe XUMHYECKUX 37eMeHTOB. OcoOeHHOCTH
CTPOEHUS IEKTPOHHBIX 000JI04eK aTOMOB MeTayuioB. O6mue Gu3nueckue CBOMCTBa METAIJIOB.
[TpumeHeHne MeTanoB B ObITY U TexHUKe. CIIIaBbl METAJIJIOB.



DIEKTPOXUMHUYCCKUN PsiT HANIPsDKEHUH MeTautoB. O01mue crnocoObl MOTydeHHs] METAJIJIOB:
TUAPOMETAJUTYPTUsl, MUPOMETAIUTYPTHUs, dNeKTpoMeTaITyprusi. [ToHsiTHE O KOPPO3UK METAJUIOB.
Crioco0pb!I 3a1UTH OT KOPPO3UH.

O6mas xapakrepuctuka metamuioB |A-rpynmnsl [lepuoanueckoil cucTeMbl XUMHUYECKHX
anemeHToB. HaTpuii u xanuii: nonydenue, puanveckre U XMMHUYECKHE CBOWCTBA, IPUMEHEHUE
IIPOCTBIX BEIIECTB U UX COEIUHEHUI.

O6mas xapaxkrepuctuka MetainoB |IA-rpynnsr [leproguueckoil cucTeMbl XUMHUYECKHX
3JIEeMEHTOB. MarHuii u Kanpluii: ojydyeHue, pusndeckre u XMMHUUECKHUe CBOICTBA, TPUMEHEHHE
MIPOCTHIX BEIIECTB U UX coelrnHeHui. JKECTKOCTh BOJIbI U CIIOCOOBI €€ YCTpaHEHUSI.

AJNIOMHMHHUI: TIOJy4eHUe, (U3MUYECKUE M XUMHUYECKHE CBOMCTBA, MPUMEHEHHE MPOCTOTO
BEIIECTBA M €r0 COSAMHCHHUU. AMQOTEpHBIE CBOWCTBA OKCHAA W THAPOKCHAA ATIOMHUHUS,
TUAPOKCOKOMIUIEKCHI ATFOMUHUSI.

OO6mass xapakTepucTuka MeTauioB mnoOounbix mnoarpymnm (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHUYECKUX JIEMEHTOB.

®uznyeckue U XMMHUECKHUE CBOMCTBA XpoMa U ero coequHeHui. OKCHupl U TUAPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel U auxpomarbl, UX OKHUCIUTEIbHBIC CBOWCTBA.
[lonyyeHnue u npuMeHEHUE Xpoma.

®u3nueckue M XHMMHYECKHE CBOMCTBA MapraHila M €ro COeJMHEHHH. Baxuenmme
coenuHenus mapranua(ll), mapranna(lV), mapranua(VI) u mapranua(VII). Ilepmanranar kanus,
€ro OKHUCIIUTEIbHbIE CBOMCTBA.

®u3nuecKue U XMMUYECKHE CBOMCTBA JKeJle3a U ero coeAMHeHU. OKCUabl, THAPOKCHIBI U
conm xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHHe Keje3a U ero CIIJIaBoB.

Du3nyecKue U XMMUYECKUE CBOMCTBA MEIIU U €€ coeruHeHui. [lonyyenne nu npumeHenne
MeIU U €€ COCTMHEHUM.

[{unk: nonyyeHue, GU3NYECKUE U XUMUYECKUE CBOMCTBA. AMGOTEpHbIE CBOICTBA OKCUAA
U TUJPOKCH/IA [IMHKA, THAPOKCOKOMILJIEKCHI IMHKA. [[priMeHeHre HuHKa U ero COeIMHEHUH.

DKCrepuMEHTaJIbHBIE METO/IbI M3yUEHHS! BEILIECTB M UX MPEBpallleHUui: H3yuyeHue 00pas1ion
HEMETaJJIOB, TOpeHHe cepsl, (ocdopa, xene3a, MarHus B KUCIOPOJE, U3yUEHHE KOJUICKIMH
«MeTtaisl ¥ CIUIaBbl», B3aUMOJEHCTBUE LIETOYHBIX U IIETOYHO3EMENbHBIX METAJUIOB C BOAOU
(BO3MOYHO HCITIOJIb30BAHKE BUEOMATEPHUAIIOB), B3aUMOJICICTBHE IMHKA U XKeJle3a C PACTBOPAMHU
KHUCJIOT U LIEJIoUel, KaueCTBEHHbIE PEaKI[MU Ha HEOPraHWYEeCKUE aHMOHBI, KATUOH BOAOPOJA U
KaTHOHBI METAJUIOB, B3aUMOJEHCTBHE TUAPOKCUIOB AIFOMUHUSA U [IMHKA C paCTBOPaMH KHCIIOT U
HIEeJI0YEH, pellIeHrne SKCIEPUMEHTANIBHBIX 3a/1a4 110 TeMaM «I anorens», «Cepa u €€ coeTuHEHU»,
«A30T 1 pochop u ux coeauHEeHUs», «MeTaMIBl TIABHBIX MOATPYMIY, «MeTamisl TOOOYHBIX
HOATPYIII».

XuMHS U )KU3Hb.

Ponp xumun B obecriedeHNN YCTOWYMBOTO pa3BUTHA deloBedecTBa. [loHATHE 0 HaydyHBIX
METOJ1aX MMO3HaHUs M METO/I0JIOTMH Hay4YHOTO HccienoBanus. HayuHble mpUHIIMIIBI OpraHu3alun
XUMHUYECKOT0 Mpou3BojacTBa. [IpoMbllieHHbIe cIOCOOBI MOMyYeHUs! BaKHEUIINX BEIeCTB (Ha
npuMepe MPOU3BOJICTBA aMMHAKa, CEPHOM KHUCIOTHI, MeTaHoma). [IpombIluIeHHbIE CTOCOOBI
MOJIyYEHUSI METAVIOB M CIUIABOB. XHMHUYECKOE 3arpsA3HEHHE OKPYKAIOIIEH Cpeabl U €ro
nocyencTBusi. Poib XumMuu B 00€cTieueHnH SHEPTeTUIECKON 0€301acHOCTH.

XuMHusg W 370poBbe 4YesloBeka. JlekapcTBeHHbIe cpencTBa. llpaBuia HCMIONIb30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTHUU MEIUIUHBI.

XvMUs TUIIA: OCHOBHBIE KOMITOHEHTHI, TUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MMUIIEBOX O€30IMacHOCTH.



Kocmernueckne u mapdromepHbie cpenactBa. beitoBas xummus. [IpaBmia 6e3omacHOTO
WCIIOJIb30BaHUs TIPETapaToB OBITOBOM XMMHUH B MIOBCEHEBHOMN YKH3HHU.

XUMUS B CTPOUTENIBCTBE: BAKHEHIIINE CTPOUTEILHBIC MaTePHAITBI (IIEMEHT, OETOH).

XuMHS B CENBCKOM X03siicTBe. OpraHrYecKue 1 MUHEPAIbHBIC YI00pCHHS.

CoBpeMeHHbBIE KOHCTPYKIIMOHHBIE MaTepHaIbl, KPAaCKH, CTEKJIO, KepaMHUKa. MaTepuaibl s
ANeKTpoHuKU. HanotexHonoruu.

Pacuérnnie 3agaum.

Pacuétei: Macchl BemecTBa wiik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIMM BEIIECTB, Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOJYKTOB PEAKIMH, €CIU OJHO U3 BEIIECTB WMEET NpHUMECH, Macchl (00BEMA,
KOJIMYEeCTBA BEILIECTBA) MPOAYKTa PEaKIMH, €CIM OJHO M3 BEIECTB JIaHO B BHJE pacTBopa C
onpenc€HHOM MacCOBOM JOJIed pPacTBOPEHHOIO BEUIECTBA, MACCOBOWM JIOJIM W MOJISIPHOM
KOHIICHTpAIlMd BEIECTBA B PACTBOPE, MOJIM BBIXOJA MPOAYKTa PEAKIMH OT TEOPETUUYCCKU
BO3MOKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXIpeIMETHBIX CBS3€H MPH U3YYSHHH OOIIEH U HeOpraHMYeCKOi XUMUU B
11 xmacce ocymiecTBIseTCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSTHIA,
TaK ¥ MOHATHUH, IPUHATHIX B OTIACIBHBIX MPEIMETaX €CTECTBEHHO-HAYUYHOTO [IUKIIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (aKT, THIOTE3a, TEOPHs,
3aKOH, aHajgu3, CHHTE3, KiIacCU(pUKaIus, TEePUOJUIHOCTh, HAOIIJICHHE, HW3MEpPEHHUE,
SKCTIIEPUMEHT, MOJIENb, MOJICTTUPOBAHHE.

®dusnka: marepus, MUKPOMHpP, MaKpOMHp, aTOM, SJEKTPOH, MPOTOH, HEHUTPOH, HOH,
M30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJAa, DHEPreTUYECKUM YPOBEHBb, BEIIECTBO, TEIO, O0BEM,
arperaTHOE COCTOSTHUE BEIIECTBA, HICAIbHBIN T'a3, PU3HUECKUE BEIIMUMHBI, €IMHUIIBI U3MEPEHUS,
CKOPOCTb, SHEPI'us, Macca.

buonorus: knerka, opraHusM, OJKocucTema, Ouochepa, MeTadOIU3M, MaKpo- H
MHUKPOIJIEMEHTBI, O€JNKH, KUPBI, YIIEBOIbl, HYKJIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadusi: MuHEpabl, TOPHBIE TTOPOIBI, TOJIE3HBIE HCKOMAaeMbIe, TOTLTUBO, PECYPCHI.

TexHoMoTHS: XUMHUYECKasi TPOMBIIIEHHOCTh, METAJUTYPTHs, CTPOUTEIbHBIE MaTepUalbl,
CEIbCKOXO03SUCTBEHHOE IIPOM3BOJICTBO, TMHINEBAas MPOMBIIUICHHOCTh, (hapMalieBTHYeCKas
MPOMBILIEHHOCTb, MIPOU3BOJCTBO KOCMETHUYECKUX Mpenaparos, MIPOU3BOCTBO
KOHCTPYKIMOHHBIX MaT€pUaJIOB, 3JIEKTPOHHAS TPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUMA ITPOI'PAMMEI 110 XUMUWU HA YIJIVBJIEHHOM YPOBHE CPE/ITHEI'O OBIIEI'O
OBPA30OBAHUMA

JIMHHOCTHBIE PE3YJIBTATbHI

B cooTBercTBUM C CHCTEMHO-JIEATETLHOCTHBIM MOJIX0JIOM B CTPYKTYpE JUYHOCTHBIX PE3yJIbTAaTOB OCBOCHHS MpeaMeTa «XHUMHs» Ha
YpOBHE CpenHero ooimero oOpa3oBaHUs BBIICICHBI CIEAYIONUME COCTABISIONIME: OCO3HAHHE OOYYAIOIIMMHUCS POCCUUCKOW TpaXKTaHCKOU
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPA3BUTHUIO, CAMOCTOSITEIbHOCTH M CaMOOIIPE/ICTICHUIO; HATMYUe MOTHBAIMK K OOYyYEHHUIO; TOTOBHOCTh U
CIIOCOOHOCTh OOYYAIOIIMXCS PYKOBOJCTBOBATHCS MPHUHATHIMU B OOILIECTBE MpaBWJIaMH M HOPMaMH IOBEACHHS; HAJIMYUE MPABOCO3HAHUS,
9KOJIOTHYECKOM KYJIbTYPBI; CIIOCOOHOCTh CTAaBUTH IIEJTH M CTPOUTD KU3HECHHBIC TUTAHEI.

JlugHOCTHBIE PE3YNbTaThl OCBOCHUSA MpeaMera «XUMHS» OTPaKalT CHOPMHUPOBAHHOCTH OMNBITA MO3HABATEIHLHON U MPaKTUYECKOU
JESTEIIbHOCTH 00YYaroIIMXCsl B IPOIECCe pealn3alui 00pa30BaTeNIbHOM 1eATEIbHOCTH.

JInaHOCTHBIE PE3yJbTAThl OCBOEHUS MpeaMeTa «XHUMHUS» OTPaKaroT CPOPMUPOBAHHOCTH OMBITA MO3HABATENBHON M MPAKTHYECKOMN
JIEATEeTLHOCTH O0YUYaIOIINXCS B MPOIECCE pean3aiii 00pa30BaTeIbHOM AEITeIbHOCTH, B TOM YHCIIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHMS:

OCO3HaHHUA 00YyJalOIIMMUCS CBOMX KOHCTHUTYIIMOHHBIX MPaB M 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U IIPABOIIOPAIKY;

MIPEACTABICHUS O COLMAIbHBIX HOPMaxX U MpaBUjIaX MEKIUYHOCTHBIX OTHOIICHHI B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM NIEATEILHOCTH MPHU CO3/IaHUU YUEOHBIX MPOEKTOB, PEIICHUH YUeOHBIX U MMO3HABATENIBHBIX 3a/1ad,
BBITIOJITHEHUH XUMUYECKHUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMATh W MPUHHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHTBI JAPYTUX MPH aHAIM3€ Pa3TUYHBIX BUIOB yueOHOU
JIeATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY M HAyYHOMY HACJIEIUI0 OT€UECTBEHHON XUMUHU;

yBa)KEHUSI K TIPOIECCY TBOPUECTBA B OOJIACTH TEOPUU U MPAKTUYECKOTO MPHIIOKEHUS XUMUHU, OCO3HAHMSI TOTO, YTO JaHHBIE HAYKU €CTh
pe3yNbTaT ATUTENbHBIX HAOMIOIEHUH, KPOMOTIUBBIX IKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSHHOTO TPY/a YYEHBIX U MPAKTUKOB;

WHTEpEca 1 MO3HABaTEIbHBIX MOTHBOB B MOJIYYCHUHU U TIOCIEAYIOIIEM aHalu3e HHOOPMAIIUU O MEPEIOBBIX JTOCTHKEHUSX COBPEMEHHOMN
OTEUYECTBCHHON XUMUU,

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPaBCTBEHHOT'O0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CITOCOOHOCTH OIICHUBATh CUTYAllMH, CBSI3AHHBIC C XMUMHUUYECKUMH SIBICHHUSMHU, ¥ MPUHAMATh OCO3HAHHBIC PEIICHHS, OPHUEHTUPYSICH Ha
MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH,



TOTOBHOCTH OLIEHUBAaTh CBOE ITOBEJCHUE U MOCTYNKH CBOMX TOBAPHUILEH C MO3UIUNA HPABCTBEHHBIX U IMPABOBBIX HOPM U C YUETOM
OCO3HaHUs MIOCIIEICTBUM ITIOCTYIIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

MOHMMAaHUS LIEHHOCTEW 3/0pOBOTO M Oe30macHoro odpasza >KU3HH, HEOOXOJMMOCTH OTBETCTBEHHOIO OTHOLICHHS K COOCTBEHHOMY
buznuecKOMyY U IICUXUYECKOMY 37]0POBbBIO;

coOuroIeHust TpaBmil 0€30macHOro 00paleHNs ¢ BeIeCTBAMHU B OBITY, TOBCETHEBHOM JKU3HHU, B TPYAOBOM IEATEIHLHOCTH;

NOHMMAaHHS LEHHOCTH MPABUI MHIUBUIYAJIHHOTO M KOJUIEKTUBHOTO OE30MACHOTO MOBEACHUS B CUTYaLUsX, YTPOXKAIOUINX 370POBBIO U
JKU3HH JTIOICH;

OCO3HAHUSA MOCIEACTBUI U HEMPUATUS BPEAHBIX MPUBBIYEK (YIIOTPEOIICHHUS AIKOTO0JIs, HAPKOTUKOB, KypeHUs);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHKATHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIEA0BATENLCKOM A TEIIbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUYECKOH U APYTUX BUIAX
JIeATEIbHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTUUYECKUX 3a/1a4 COLMATBbHON HAMPABICHHOCTH (B paMKaxX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY M3YYEHHIO Ipodeccuil pa3iauyHOro poja, B TOM YHUCIIE Ha OCHOBE NMPUMEHEHMSI IPEIMETHBIX 3HAHUN 110
XUMUU;

YBa)X€HUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaTaM TPYI0BOM I€ATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHAYaJIbHON TpaeKTOpuUW oOpa3oBaHus, Oyaymiei mpodeccuu U peanu3aluu cOOCTBEHHBIX
YKU3HEHHBIX ITUIAHOB C Y4ETOM JINYHOCTHBIX UHTEPECOB, CIOCOOHOCTEN K XMMHUU, MHTEPECOB U MOTpeOHOCTEN 00IIeCTBA;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTHYECKH 11eJIECO00Pa3HOr0 OTHOLIEHHUS K MPUPO/IEe KaK UCTOYHUKY CYILIECTBOBAHUS KU3HU Ha 3eMIie;

NOHUMaHMs TJI00AJTbHOTO XapakTepa SKOJIOTMYECKUX MpoOJeM, BIMSHUS 3KOHOMHYECKHX MPOLIECCOB HA COCTOSHUE MPUPOAHOM U
COLIMAIBHON CPENBL;

OCO3HaHHS HEOOXOIMMOCTH UCIOJIBb30BaHUS JOCTHXKEHUH XUMHUHU JUIsl PEIIEHUs] BOIPOCOB PaI[MOHAIBHOIO MIPUPOOII0Ib30BAHNUS;

AKTUBHOI'O HEMpPUATHUS ACWCTBUH, MPUHOCAIIMX BpEl OKpY)Karolled NMPUPOAHOM cpesie, yMEHHUs MPOrHO3UPOBATh HEOIaronpHsTHbIE
HKOJIOTMUYECKUE TIOCIIEACTBUS IPEANIPUHUMAEMBIX JEHCTBUHI U IPENOTBPALLATD UX;

HAJIMYUSL Pa3BUTOrO AKOJOTUYECKOTO MBIIIJICHHS, SKOJIOTHUECKON KYJIbTYphI, ONbITa JEATEIbHOCTH SKOJOTMYECKON HANpaBiIeHHOCTH,
YMEHHSI PYKOBOJICTBOBAaTbCS MMHU B II03HABaTENbHON, KOMMYHHKATHBHOM M COIIMAJIbHOM MpaKTHUKE, CIIOCOOHOCTH M YMEHHS aKTHBHO
IPOTUBOCTOATH MJICOJIOTHU XeMOPOOHH;

7) HEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHUS, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKH;



NOHUMAaHHS CHeUU(PUKH XMMHH KaK HayKH, OCO3HAaHUS e€ poiu B ()OPMUPOBAHWHU PALMOHAIBHOTO HAyYHOTO MBIIUICHUS, CO3/IaHUU
L[EJIOCTHOTO MPEACTABICHHS 00 OKPYXKAIOIIEM MHpE KaK O €IMHCTBE MPHPOJbI M YEJOBEKAa, B MO3HAHWU MPHPOIHBIX 3aKOHOMEPHOCTEH H
peleHn: mpoodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOSKAEHHOCTH B 0COOOH 3HAUMMOCTH XUMHH JJIs1 COBPEMEHHOM IMBIIIN3AIMN: B €€ TYMaHUCTUYECKOW HANPABICHHOCTH U BaKHON POJIH
B CO3JaHUM HOBOW 0a3bl MaTepUaIbHOW KYJIbTYpHI, B PEHICHUH TJO0AJbHBIX MPOOJIEM YCTOHYMBOIO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM,
SHEPreTUYECKOMU, MUIIEBOM U IKOJIOTMYECKON 0€30M1aCHOCTH, B Pa3BUTHUH MEIUIIMHBI, 00ECIIEYCHUH YCIOBUH YCIIEUTHOTO TPYAa U IKOJIOTHYECKU
KOM(OPTHOM KU3HU KaXKIOT0 WieHa O0IEeCTBa;

€CTECTBEHHO-HAyYHOH TPaMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJI0B ITO3HAHUS, UCIOIb3YEMbIX B €CTECTBEHHBIX HAayKax, CIIOCOOHOCTH
UCIIOJIb30BATh MOJTy4aeMble 3HAHUS Ul aHAIH3a M OOBSICHEHHS SBICHHI OKPYXKAIOLIEr0 MHUPA U MPOUCXOIAIINX B HEM M3MEHEHUH, yMEHHUS
J€J1aTh 000CHOBaHHBIE 3aKJIIOYEHUS Ha OCHOBE HAay4YHBIX q)aKTOB U UMCIOIUXCA JAHHBIX C LEJIbIO MMOJIYYCHHA JOCTOBCPHBIX BHIBOJOB,

CHOCOOHOCTH CaMOCTOSITEJILHO MCIIOJIL30BaTh XUMHUYECKHE 3HAHUS AJId pCIICHUA HpO6JIeM B PCAJIbHBIX JKU3HCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHHIO, HCCIIEA0BATEIbCKOM AeATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENPEPHIBHOMY 00Pa30BaHUIO M CaMOOOPa30BAHUIO, K AKTUBHOMY ITOJIyYSHHIO HOBBIX 3HAHUH 110 XMMUH B
COOTBCTCTBHUHU C ) KU3HCHHBIMU HOTp€6HOCT$[MI/I;

MHTEpeca K 0COOCHHOCTSM TpyZa B Pa3IMYHbIX cepax mpodhecCHOHATBLHON e TeTbHOCTH.

METAINPEAMETHBIE PE3YJIbTATBI

MeranpeameTHble pe3yabTaTbl OCBOEHUS IPOrpaMMBbI [0 XUMUU Ha YPOBHE CPEHEro 00111ero 00pa3oBaHus BKIIIOYAIOT:

3HAYMMBbIC ST (POPMUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCS MEXIUCIHUIUIMHAPHBIE (MEXIIPEAMETHBIE) OOIIEeHAYYHbIC TOHSITHS,
OTpa’kalollye 1EeJOCTHOCTh HAyYHON KapTHUHBI MUpa U CHElU(HUKY METOJOB MO3HAHMS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws,
BEIIIECTBO, PHEPrus, SBJICHME, MPOLECC, CHCTeMa, Hay4YHbIH (akT, MPUHLMII, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHSs, UCCIIEOBaHHE,
Ha0JII0/IeHuE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHHMBEpCaJbHble yueOHbIe JeiCcTBUS (TO3HAaBaTeIbHblE, KOMMYHUKAaTHBHbBIC, PETrYyJISTHUBHBIE), oOecnednBaromue (HopMHpOBaHHUE
(GyHKIIMOHAJIBHOW IPaMOTHOCTH U COIIMAJIbHOM KOMITETEHIIUN 00yYaronXcs;

CIOCOOHOCTh 00YYAIOIIUXCS UCIIOJIb30BaTh OCBOCHHBIE MEXIMCIIUIIIMHAPHBIE, MUPOBO33PEHUECKUE 3HAHUS U YHUBEPCAJIbHBIC yUeOHbIE
JENCTBHS B IO3HABATEILHON U COLIMATIbHON IIPAKTHKE.

MertanpeameTHble pe3ysabTaThl OTPa)KalOT OBJIAJICHWE YHUBEPCATbHBIMU YYEOHBIMH IO3HABATENIbHBIMH, KOMMYHUKATUBHBIMU U
PEryJIATUBHBIMU JI€HCTBUSMHU.

ITo3naBaTenbHBIC YHHBeEPCAJIbHbIC Y4eOHbIC NeHCTBUSA



1) 6a30Bble JJornYecKue AeCcTBUS:

CaMOCTOSITENILHO (JOPMYIUPOBATEH U aKTyaTU3UPOBATH MIPOOIIEMY, pacCMAaTPUBATh €€ BCECTOPOHHE;

ONpeaACIATL LCJIM ACATCIIBHOCTHU, 3aaBasd MHNapaMCTpbl W KPUTCPpUU HUX JOCTUIKCHHA, COOTHOCHTL PCE3YJIbTAaTbl ACATCIBHOCTU C
MOCTaBJICHHBIMH IICJISIMHU;

MCITOJIH30BaTh IIPU OCBOSHUHY 3HAHUM MPUEMBI JIOTUYECKOT'O MBIIIJICHHUS : BBIJICIATH XapaKTePHbIE MPU3HAKH MTOHATUH M YCTaHABIMBATh UX
B3aUMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOINEC MMOHATHA IJIA O6’b$ICHeHI/I$I OTACIBHBIX (baKTOB n HBHGHHﬁ;

BBI6I/IpaTb OCHOBAHHA U KPUTCPUHN IJIA KJ'IaCCI/I(I)I/IKaLII/II/I BCIICCTB U XUMHNYCCKUX peaKHHﬁ;

yCTaHaBJIWBATh MPUYUHHO-CIICACTBEHHBIE CBS3H MEXY N3Yy4aeMbIMH SIBJICHUSMU;

CTPOUTH JIOTHYECKHE PpacCyKIACHHs (MHIAYKTUBHBIC, NEIyKTHBHbIC, [0 AHAJIOTHM), BBIBISATH 3aKOHOMEPHOCTH M MPOTHUBOpPEYHS B
pacCMaTpUBACMBIX SIBJICHUAX, (1)OpMy.HI/IpOBaTI) BBIBOJbI U 3aKJIIOUYCHU I,

MNPUMCHATH B IMPOLCCCC IMO3HAHWA HMCIIOJIB3YEMbIC B XHUMHHU CHUMBOJIMYCCKUC (3H3KOBBI€) MoAaciu, HpCO6p330BI)IBaTB MOACJIBHBIC
MPEJICTABICHUS — XUMUYECKHM 3HAaK (CUMBOII) 3JIEMEHTa, XUMHUUYecKas ¢popMylia, ypaBHEHHE XMMHUUECKON peakluy — MPU PEHICHUH y4eOHbBIX
MMO3HABATEJIPHBIX W TMPAKTHYECKUX 3ajad, MPUMEHSTh Ha3BaHHBIC MOJICIbHBIC IPEACTABJICHHS JIA BBIABICHUS XapaKTEPHBIX IMPHU3HAKOB
HN3Yy4aCMbIX BCHICCTB U XUMHWYCCKUX peaKuHﬁ.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBUS:

BJIa/IETh OCHOBAMHU METOJI0OB HAYYHOT'O TTO3HAHUS BEIIECTB M XUMUYECKUX PEaKIIUi;

dbopMynupoBaTh LENM U 3aJa4d HCCIEIOBAHM, HCIOJIb30BAaTh IMOCTABIECHHBIE U CAMOCTOATEIHHO C(HOPMYIUPOBAHHBIE BOMPOCHI B
KauCCTBC MHCTPYMCHTA MMO3HAHWA U OCHOBBI JJI1 q)OpMI/IpOBaHI/Iﬂ TUIIOTE3BI IO MPOBEPKE MPABUIIBHOCTHU BBICKA3bIBACMBIX Cy>KI[€HHI>i;

BJIaACTb HABBIKAMH CaMOCTOATCIBHOI'O IUIAHUPOBAHHUA W MNPOBCACHHA YUYCHHUYCCKUX OKCIICPHUMCHTOB, COBCPHICHCTBOBATHL YMCHUA
HaOMI0IaTh 32 XOJOM MPOIEcca, CaMOCTOSATENbHO MPOTHO3UPOBATh €r0 Pe3yNbTaT, (GopMyIupoBaTh 000OIIEHUS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJbTaTOB HCCIEA0BAHNUS, COCTABISATE 00OCHOBAHHBIN OTUET O MPOJIEIaHHOM paboTe;

NpUOOpETaTh OMNBIT YYEHUYECKON HCCIIEOBATEIbCKON M TMPOEKTHOW JEeSATENIbHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K
CaMOCTOATCIIbHOMY IMOUCKY MCTOAOB PCIICHUA MMPAKTUICCKUX 3aaa4, IPUMCHCHUIO Pa3JIMYHBIX MCTOAOB IMO3HAHU .

3) pabora ¢ nnpopmManmeii:

OpPUEHTUPOBATHCS B PA3TUYHBIX MCTOYHMKAX HMH(pOpMaluu (HAyYHO-TIOMYJISpHAs JTUTEpAaTypa XUMHYECKOTO COAEPIKAHMsI, CIIPAaBOYHBIE
nocobusi, pecypcbl WHTepHeTa), aHANIM3UPOBaTh HH(DOPMALMIO Pa3IMYHBIX BHUAOB M (OPM MPEACTABICHUS, KPUTUYECKH OLEHUBATh €€
JIOCTOBEPHOCTH M HEIIPOTHBOPEUYNBOCTb;

dbopMynupoBaTh 3ampPOCHl M MPHUMEHSTHh PAa3IUYHbIE METOMABI MPH MOWCKE W OTOOpe MHpOpMaIuu, HEOOXOTUMOW Ml BBITOTHEHUS
yueOHBIX 3a71a4 OMPEAeIEHHOTO TUIIA;

HpI/IO6peTaTI) OIIBIT UCITOJIb30BAHU S I/IH(1)OpMaHI/IOHHO-KOMMyHI/IKaTI/IBHI)IX TEXHOJIOTUH U PA3JIMYHBIX ITIOMCKOBBIX CUCTEM;



CaMOCTOSITEIIbHO BBIOMpaTh ONTUMaIbHYIO (hOopMy TpencTaBieHus HHGoOpMauu (CXeMbl, TpapuKH, TUarpaMMbl, TaOIUIbI, PUCYHKH U
Apyrue);

UCTIOJIb30BaTh HAYYHBIH SI3bIK B KAUECTBE CPEJICTBA MTPHU pabOTE ¢ XUMUUECKON HH(POPMALIMEii: TPUMEHATh MEXIpeIMeTHbIE ((pusnueckue
1 MaTEMaTUYECKHUE) 3HAKU U CUMBOJIBI, (hOpMYyJIbl, a00OpeBUATYpbI, HOMEHKJIATYPY;

HCII0JI30BAaTh 3HAKOBO-CUMBOJIMYCCKUC CPCACTBA HATlJIAJHOCTH.

KOMMyHHKaTI/IBHI)Ie YHUBEpPCAJIbHBIC y‘-leﬁl—[l)le JelcTBHUA:

3aaBaThb BOIIPOCHI 110 CYIIECTBY O6CY)K,Z[8.€MOI>'I TCMBI B X0J€ AHuajora /U AUCKYCCHHU, BBICKA3bIBATb UCH, (bOpMy'J'II/IpOBaTB CBOH
MMpCIJIOKCHNA OTHOCUTCIIbHO BBIITOJIHCHU A HpeHHO)KeHHOﬁ 3aJa4u,

BBICTYIIATh C MPE3CHTAIMCH pe3yJbTAaTOB I103HABATEIHHOW JCSTEILHOCTH, TOMYYCHHBIX CaMOCTOSTEIPHO WJIH COBMECTHO CO
CBEPCTHHKAMH IIPU BBITIOJHEHUN XUMHUYECKOTO IKCIICPUMEHTA, MPAKTHYECKOW pabOThI MO HCCIICOBAHHIO CBOWCTB M3YyYaeMBIX BEIIECTB,
peanu3aiyu y4eOHOTro MPOoeKTa, ¥ (POPMYIIMPOBATH BBIBOIBI IO PE3YJIbTAaTaM MPOBEIEHHBIX UCCIICI0OBAHUI yTEM COTJIACOBAHUS MTO3HIIMN B X0J1€
o0cyxJeHusI 1 0OMEeHa MHEHUSIMHU.

PerJIHTI/IBHI)Ie YHUBEPCAJIBHBLIC y‘leﬁl—lble JedCcTBHUA:

CaMOCTOSITENIHO TUIAHUPOBATh U OCYIIECTBIIATH CBOIO ITO3HABATENBHYIO JEATEIBHOCTD, ONIPEEIssl €€ LeIN U 3aa4i, KOHTPOJIUPOBATh U
[0 Mepe HEOOXOJAMMOCTH KOPPEKTUPOBATH MpEeAJiaraeMblil alropuT™M IEHCTBUI MpPHU BBINOJIHEHWH Y4€OHBIX M MCCIEIOBATEIbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3PPEKTUBHBIN cIIOCOO UX PElIeHUs C YUETOM MOIYYEHHUS] HOBBIX 3HAHUMN O BEIIECTBAX U XMMHUYECKUX PEaKLUsX;

OCYIIECTBIIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaJIN3a U CAMOOLICHKU.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenMeTHbIe pe3yabTaThl OCBOCHUS IMPOTpaMMbl IO XUMHUHM Ha YIIyOJI€HHOM ypOBHE HAa YpOBHE CpeIHEro oOmiero oOpa3oBaHUs
BKJIIOUAIOT crieuduyeckue A yueOHoro npeaMera « XUMHUs HaydyHble 3HAHHSI, YMEHHS ¥ CIIOCOObI IeHCTBUIN 1O OCBOCHHIO, HHTEPIPETALIUN
U IpeoOpa30BaHUI0 3HAHUM, BUBI JESITEIHLHOCTH 110 MOJYYEHUIO HOBOT'O 3HAHUS U PUMEHEHHUIO 3HaHUI B PA3UYHBIX yYEOHBIX CUTYalHsX, a



TaK)K€ B PCAJIbHBIX JKU3HEHHBIX CUTYallUsIX, CB3aHHBIX ¢ XMMHEH. B mporpamme no XuMum NpeaMETHBIE PE3YIbTAThl IPEACTABICHBI 110 TO1aM
U3Y4YCHUS.

10 KJIIACC

[IpenmeTHBIE pe3yabTaThl OCBOEHHS Kypca «OpraHnyecKas XUMHsD OTPasKaroT:

c(OpPMHPOBAHHOCTD MPEJICTABICHUI: O MECTE U 3HAUEHUH OPTaHUYECKON XMMUU B CHCTEME €CTECTBEHHBIX HAYK U €€ pOJId B 00ECTIEYCHUN
YCTOMYUBOTO Pa3BUTHS YETIOBEUECTBA B PEIICHUH IIPOOJIEM 3KOIOTHYECKON, JHEPTeTHUECKON U MUIIEBOM O€30MaCHOCTH, B Pa3BUTHH MEHUIIMHBL,
CO3JJaHWU HOBBIX MAaTepUalioB, HOBBIX HCTOYHHKOB JHEPTUHU, B OOCCICUCHHWH PALMOHAIBHOTO INPHPOJONOIB30BaHUSA, B (HOPMHPOBAHHU
MHPOBO33pEHUS 1 O0IIEH KyIbTYphI YEIOBEKa, a TAK)Ke IKOJIOTUIECKH 000CHOBAaHHOTO OTHOILICHHUS K CBOEMY 3JJ0OPOBBIO M IPUPOIHOMN Cperie;

BJIAJICHHE CHCTEMOW XMMHUYECKUX 3HAHUH, KOTOpas BKJIIOYACT: OCHOBOIIOJIATAIONINE MOHATUS — XMMUYECKUN DJIEMEHT, aTOM, SIpO H
ANICKTPOHHAs 000JI0YKa aTOMa, S-, P-, d-aTOMHBIE OpOUTAIIN, OCHOBHOE M BO30YKIEHHOE COCTOSIHUSI aTOMa, THOPHUIU3AIIMsI aTOMHBIX OpOUTAsICH,
MOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPUIATEIIEHOCTD, CTEIIEHb OKHCIICHUS, XUMHYECKasi CBSA3b, MOJIb, MOJISIPHAS. Macca, MOJISPHBIA 00BEM,
YIJIEPOIHBIN CKenleT, (yHKUMOHAIbHAs TPYIIA, paguKall, CTPYKTypHble (HopMynbl (pa3BEpHYTHIE, COKpAIIEHHBIC, CKEJIETHBIEC), N30MEpHs
CTPYKTYpPHasi ¥ IPOCTPAHCTBEHHAs (T€OMETPHUECKasi, ONTUYECKAast), U30MEPbI, TOMOJIOTHYECKHI PsiJl, TOMOJIOTH, YTIEBOAOPOIBI, KHCIOPOA- 1
a30Tco/IepIKaIlie OPraHUYECKHE COSNHEHHS, MOHOMEP, TIOJIMMED, CTPYKTYPHOE 3BE€HO, BEICOKOMOJIEKYIISIPHBIE COCTMHEHHS; TEOPHUH, 3aKOHBI
(mepuonmueckuii 3akoH JI. 1. MenaeneeBa, Teopusi CTpOeHUsI opraHnyeckux Bemects A. M. byriepoBa, 3aKOH COXpaHEHHSI MacChl BEILECTB,
3aKOH COXPAaHEHHMS U IIPEBPAICHUS SHEPTUH IPU XMMUYECKUX PEaKIUsX ), 3aKOHOMEPHOCTH, CHMBOJIMUYECKHUH SI3bIK XMUMUHU, MEPOBO33PEHYECKHE
3HaHUS, JIKAIME B OCHOBE NMOHUMAHUS NMPUYMHHOCTH M CUCTEMHOCTH XMMHYECKHX SIBIICHHI; MPEJICTABICHUS O MEXaHW3MaX XMMHYECKHX
PEaKIyii, TEePMOAMHAMUYECKUX M KHHETHYECKIX 3aKOHOMEPHOCTSIX MX MPOTEKAHHS, O B3AMMHOM BJIMSIHUM aTOMOB M TPYIIIT aTOMOB B MOJIEKYJIax
(MHOYKTUBHBIA M Me3oMepHbI 3¢ddextsr, opuentantsl | u |l poma); QaxTonornyeckue cBeA€HUS O CBOWCTBAaX, COCTaBe, MOJYYEHUH U
0€30I1aCHOM HCIMOJIb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY M NPAKTHUECKOW JEATETbHOCTH 4YeJIOBEKa, OOIIMX Hay4HBIX
MPUHIIMIIAX XUMUYECKOTO ITPOU3BO/ICTBA (HA IPUMeEpE MPOU3BOCTBA METAHOIIA, IEpepaboTKU HEPTH);

c(OPMHPOBAHHOCTh YMEHHWH: BBIABIATH XapaKTEpPHbIE TPHU3HAKU TIOHSATHA, YCTAaHABIMBAaTh WX B3aMMOCBS3b, HCIIOJIB30BAThH
COOTBETCTBYIOIME MTOHITHS IIPU OMMCAHUU COCTaBa, CTPOCHUS M CBOMCTB OPraHNYECKUX COCINHEHU;

c(OPMHPOBAHHOCTh YMEHHIA:

UCTIOJIF30BaTh XUMHUYECKYIO CHMBOJIUKY JUISI COCTABIICHHSI MOJICKYJISIPHBIX W CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMIEHHBIX M CKEIETHBIX )
(bopMysT OPraHNYECKUX BEIICCTB;

COCTABJIATh YPABHEHUSI XUMHUECKUX PEAKLUUN U PACKPBIBATh UX CYLIHOCTh: OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLUI ITOCPEICTBOM
COCTaBJIEHUS 3JEKTPOHHOTO OajlaHCca ATUX peaklMid, peakiuil HOHHOro oOMeHa MyTEM COCTABICHHS MX MOJHBIX U COKPAIIEHHBIX MOHHBIX
YpaBHEHU;

M3TOTaBJIMBATH MOJEIH MOJIEKYJI OPTaHUYECKUX BEUIECTB IS HUUTFOCTPAIINY UX XUMUYECKOTO W TPOCTPAHCTBEHHOT'O CTPOCHUS;



c(hOpMUPOBAHHOCTh YMEHUIl: YCTaHABIMBATh MPUHAJJICKHOCTh M3YUYEHHBIX OPraHUYECKUX BELIECTB MO UX COCTaBYy M CTPOCHHUIO K
onpeAenEHHOMY KIIacCy/TpyIIie COSAMHCHUN, TaBaTh UM Ha3BaHUs 10 cuctemarndeckoi Homenkiarype (IUPAC) u mpuBoIuTh TpUBHAIILHEIC
Ha3BaHUS I OTHENBHBIX MPEICTABUTEICH OPraHMYECKUX BEIIECTB (ITHIJICH, AaleTUJICH, TOJNYOJI, TJMIEPUH, ATUJICHIJIMKONb, (eHodm,
dbopMmanbaerua, aneraabAeru, aleToH, MypaBbiHas KUCIIOTa, YKCYCHasl KUCJIO0Ta, CTeapUHOBAsi, OJICMHOBAsA, MAIbMUTUHOBAS KUCIIOTbI, TJIUIIHH,
aJlaHWH, MaJlbT03a, GPYKTO3a, AHWIIUH, TMBUHUJI, U30IIPEH, XJIOPOIIPEH, CTUPOII U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHS OIPEICIIATh BUJ XUMUYECKON CBS3HM B OPraHUYECKUX COCTUHEHUSAX (KOBAJEHTHAS U MOHHAS CBSI3b, G- U T-
CBsI3b, BOJJOPOJIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHHSI IPUMEHATH IMOJOXKEHHSI TEOPUH CTpOEHHUs opraHuuyeckux BemiectB A. M. bytnepoBa nnsi oObscHeHUs
3aBHCHUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U CTPOCHUS,

c(OpMUPOBAHHOCTh YMEHUW XapaKTEpU30BaTh COCTaB, CTPOEHUE, (PU3NYECKUE M XUMUYECKHE CBOICTBA TUIUYHBIX IpEACTAaBUTENIEH
Pa3IUYHBIX KJIACCOB OPraHWYECKUX BEUIECTB: AJIKAHOB, IIUKJIOAJIKAHOB, AJIKEHOB, aJIKaIMEHOB, AJIKUHOB, apOMAaTHUUYECKUX YIJIEBOJIOPOIOB,
CIUPTOB, alIbJETUIOB, KETOHOB, KAPOOHOBBIX KHUCIOT, MPOCTBIX U CIIOXHBIX 3(UPOB, KUPOB, HUTPOCOCAUHEHUH M aMHHOB, aMHHOKHCIIOT,
OeNKoB, YIrleBOJOB (MOHO-, IM- U MOJHCAXapHUJIOB), WILIIOCTPUPOBATh TCHETUYECKYIO CBA3b MEXAY HUMH ypaBHEHUSIMU COOTBETCTBYIOIIMX
XUMHYECKHX PEaKIUi ¢ UCTIONBb30BaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpMUPOBAHHOCTh YMEHHUSI IOATBEPKIATh HA KOHKPETHBIX IPUMEPAX XapaKTep 3aBUCUMOCTH PEAKIIMOHHOM ClIOCOOHOCTH OPraHUYECKUX
COEIMHEHUH OT KPATHOCTH U TUIIA KOBAJIEHTHOU CBSI3M (G- U M-CBSA3H), B3AUMHOI'O BIMSHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepHU30BaTh UCTOYHUKU YTIEBOJOPOAHOIO ChIpbs (HE(DTh, MPUPOAHBINA ra3, yroib), CIIOCOOBI €ro
nepepaboTKU U MPAaKTUYECKOE MPUMEHEHHE MTPOIYKTOB IepepadboTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHCTEMOM 3HAaHUM O ECTECTBEHHO-HAY4YHBIX METOJaX TIO3HaHHUS — HaOJIIOJAEHUH, W3MEpPEHUH,
MOJICTTUPOBAHUH, SKCIIEPUMEHTE (PeaTbHOM U MBICIEHHOM) M YMEHUSI IPUMEHSATH 3TH 3HAHHUS;

c(hOpMHUPOBAHHOCTh YMEHUS MPUMEHSATH OCHOBHBIE OTIEpAIIN MBICIIUTEIBHON AeATeIbHOCTH — aHAIN3 U CHHTE3, CpaBHEHHE, 00001IIeHIE,
CHUCTEMAaTHU3AIIUIO, BBISIBIIEHNE TPUYHMHHO-CIIEACTBEHHBIX CBSI3€H — JJI U3yUYEHHUsI CBOMCTB BEIIECTB M XUMUUYECKHUX PEaKIINiA,

c(hOpMUPOBAHHOCTh YMEHHI: BBISBISATH B3aWMOCBSI3b XUMUYECKUX 3HAHUM C MOHATHSMU U TMPEJCTABICHUSMU JIPYTUX €CTECTBEHHO-
HAyYHBIX MIPEIMETOB JJisi 00Jiee OCO3HAHHOTO MOHUMAHUS CYITHOCTH MaTepHaIbHOTO €IWHCTBA MUPA, UCIIOJIb30BATh CUCTEMHBIC 3HAHUS 110
OpPraHUYECKON XUMUU AJIs1 OOBSICHEHUS U MPOTHO3UPOBAHUS SBJICHHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOLY;

c(hOpMUPOBAHHOCTh YMEHHI: MPOBOJAUTH PACUETHI IO XUMUYECKUM (HOPMYJIaM U YPAaBHCHUSIM XUMHUYECKUX PEAKIIMH C UCTIOIh30BAHHEM
¢buznyeckux BeNUYHMH (Macca, 00bEM Ta30B, KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOIINX BEUIECTBA C KOJIMYECTBEHHONW CTOPOHBI: pacd€Thl 1O
HAXO0XJICHUI0O XMMHUECKON (OpMYIIbl BEIIECTBA MO U3BECTHBIM MACCOBBIM JIOJISIM XMMHUYECKHUX JIEMEHTOB, MPOAYKTaM CTOPaHUs, TUIOTHOCTH
ra3o00pa3HbIX BEIIECTB;



c(OPMHPOBAHHOCT YMEHHI: MPOrHO3UPOBATh, AaHAJIU3UPOBATh M OLEHUBATH C MO3MLIMH 3KOJOIMUECKON O€30IacHOCTU MOCHIEACTBUSA
OBITOBOM M TPOHM3BOJCTBEHHOM JESATEIHLHOCTH YEJIOBEKA, CBS3aHHOW C rmepepabOTKON BEIIECTB, MCHOJIb30BATH IOJNYYCHHBIC 3HAHUS IS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OPMHUPOBAHHOCTb YMEHHI: CAMOCTOSITEIBHO IJIAHUPOBATh U NMPOBOAUTh XMMHUUYECKHH 3KCIIEPUMEHT (IIOJIY4YE€HUE U U3Y4YE€HUE CBOMCTB
OpPraHMYECKHUX BELIECTB, KaueCTBEHHbIE PEAKLUU YIJIEBOJOPOAOB PA3IUYHBIX KJIACCOB M KHUCIOPOACOAEPKAIIUX OPraHUYECKHX BELIECTB,
pelIeHHe AKCIEPUMEHTAIBHBIX 3a7ad 10 PACHO3HABAHUIO OPTaHMYECKUX BEHIECTB) C COONIOJIEHHMEM MpaBuil Oe30macHoro oOpaiieHus ¢
BEIIECTBAMH M JIaOOPAaTOPHBIM 000pynOBaHHEM, (HOPMYIHPOBATH LIEIb HCCIEIOBAHMA, IMPEICTABIATh B pa3iuyHON (opme pe3ysbTaThl
9KCHEPUMEHTA, aHAJIU3UPOBATh U OLIEHUBATh UX TOCTOBEPHOCTb;

c(OPMHPOBAHHOCTh YMEHHIA:

coOIro/IaTh TpaBUJIa DKOJOTHMUYECKH I€IecO00pa3HOro MOBEACHUSI B OBITY W TPYIAOBOH AEATENHHOCTH B LENAX COXPAHEHHUS CBOETO
3/10pOBbs, OKPYKAOIEN IPUPOJHOIN cpebl U TOCTUKEHUS €€ YCTOWYMBOTO pa3BUTHS;

0CO3HaBaTh ONACHOCTb TOKCHYECKOTO MAECWCTBUS Ha >KUBbIE OPraHU3Mbl ONpEAETIEHHBIX OPraHWYECKUX BEIIECTB, IMOHUMAsl CMBICI
nokazarens ITK;

AHAIN3UPOBATH 11€JIECO00PA3ZHOCTh MPUMEHEHHS] OPTaHUYECKUX BEIIECTB B IPOMBIIIIEHHOCTH U B OBITY C TOUKM 3PEHMSI COOTHOILICHUS
PHUCK-TI0JIB3a;

c(OPMHPOBAHHOCTb YMEHUMN: OCYILECTBIISTh LI€JCHANIPABICHHbIN MOMCK XMMUYECKON HH(POPMALIUU B pa3IMYHBIX UCTOUHUKAX (Hay4yHas
U yueOHO-HayuyHas JHUTepaTypa, CpelCTBa MaccoBoW HHpopmauuu, VHTepHET M Apyrue), KpUTHUECKH aHAIW3UPOBAaTh XUMHUYECKYIO
uH(popMalnio, nepepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUHM C ITOCTABJIEHHOW yueOHOM 3a1a4eil.

11 KJIACC

[TpeameTtHbIe pe3ynbTaThl OCBOCHHUs Kypca «OO011as 1 HeopraHuuecKasi XUMHsD OTPaxaroT:

c(OpPMHPOBAHHOCTb MPEJCTABICHUN: O MaTEPUAIILHOM E€MHCTBE MHPA, 3aKOHOMEPHOCTSIX U MO3HABAEMOCTH SBJICHUH MTPUPOIBI, O MECTE
Y 3HAYEHUU XMMHH B CUCTEME €CTECTBEHHBIX HayK U €€ poJii B 00ECHEeUYEeHHUU YCTOMUMBOIO Pa3BUTHS, B PEIICHUU MPOOJIEM 3KOJIOTUYECKOM,
HHEPreTUUECKOM 1 MUIIeBON 0€30M1aCHOCTH, B pa3BUTHH MEIULIMHBI, CO3JaHUU HOBBIX MaTepHajIOB, HOBbIX HCTOYHHUKOB SHEPTUH, B 00ECTICUEHU U
PaLMOHATIBHOTO IPUPOJIONIOIB30BaHNS, B (POPMHUPOBAHUN MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKa, a TAKXKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIECHHUSI K CBOEMY 3/10POBBIO U IPUPOAHOM CPEE;

BJIa/ICHHE CUCTEMON XMMHUYECKUX 3HAHUI, KOTOpasi BKJIIOYAET: OCHOBOIIOJIATAIOUINe MOHATUS — XUMUYECKHI 3JIEMEHT, aTOM, SJpO aToMa,
U30TOIIBI, YJICKTPOHHAsE 000JI0YKa aToMa, S-, P-, d-aTOMHbIE OpOUTAITH, OCHOBHOE U BO30YXKIEHHOE COCTOSIHUSI aTOMa, THOPUIN3AIMS aTOMHBIX
opbutanel, MOH, MOJEKYJa, BaJIEHTHOCTb, 3JEKTPOOTPUIATEIHHOCTb, CTEMEHb OKUCIIEHUS, XUMHUYEeCcKas CBs3b (KOBaJCeHTHas, HMOHHafi,
METAJIIINYECKasl, BOLOPOAHAs ), KpUCTAIUIMUECKAs PEIIETKA, XUMUUECKAs PEAKIUs, pACTBOP, AIEKTPOJIUTHI, HEAJIEKTPOIUTHI, JIEKTPOIUTUYECKAS
JUCCOLIMAIUs, CTENEeHb TUCCOLMAIMU, BOJAOPOJIHBIA MOKa3aTelb, OKUCIUTENIb, BOCCTAHOBUTENb, TEIIOBOM 3(PPEKT XUMUYECKOW peaKlHH,
CKOPOCTbh XMMHUYECKOH PEeaKINK, XUMUYECKOE PaBHOBECHE; TEOPUH U 3aKOHBI (TEOPpUs SJEKTPOIUTUYECKOM AUCCOIUAIINH, TIEPUOTUIECKHI 3aKOH



J.1. MenneneeBa, 3aKOH COXpaHEHMsI MacChbl BEILECTB, 3aKOH COXPAHEHHUS M IPEBPAIICHHS DHEPIHMM IIPU XUMHUYECKHX PEaKLHAX, 3aKOH
IIOCTOSIHCTBA COCTaBa BEILECTB, 3aKOH JIEHCTBYIOIIMX Macc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHUH, MUPOBO33PEHUYECKHE 3HAHMUS,
JeKalIue B OCHOBE IIOHUMAaHUs IPUYMHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBJIEHUI; COBPEMEHHBIE IIPECTABICHNS O CTPOCHUHU BEILIECTBA Ha
ATOMHOM, HOHHO-MOJIEKYJIIPHOM M HAaIMOJIEKYJISIPHOM YPOBHSIX; ITPEICTABICHUS O MEXaHU3MAaX XUMUYECKUX PEaKLIUi, TEPMOJINHAMUYECKUX U
KMHETHYECKUX 3aKOHOMEPHOCTAX HUX IHPOTEKaHMs, O XUMHUYECKOM PaBHOBECHM, PAcTBOpaX M IUCIEPCHBIX CUCTEMaX; (PAKTOIOrMYECKHe
CBEJICHUS O CBOMCTBAxX, COCTaBe, MOJIyYCHUH U OE€30IaCHOM HCIOJIb30BAHWN Ba)KHEHIINX HEOPTaHMUYECKUX BEIIECTB B OBITY M MPAKTHYECKOM
JeSITeIbHOCTH YeJIOBEKa, OOIIMX HAyYHBIX MPUHIUIIAX XUMHUYECKOTO MTPOU3BO/ICTBA;

C(OPMHPOBAHHOCTh yYMEHUH: BBIABIATH XapaKTEepHblE MPU3HAKU TOHATHH, YCTaHABIMBaTh MX B3aUMOCBA3b, HCII0JIb30BaTh
COOTBETCTBYIOILME IIOHATHS IIPH OIIMCAHUK HEOPraHMYECKHUX BELIECTB U UX NIPEBPALLECHUM;

c(OPMHPOBAHHOCTh YMEHUS HCIIOJIB30BaTh XMMUYECKYI0 CHMBOJIUKY JUISl COCTaBICHHS (OPMYJ BEUIECTB M YPABHEHUN XUMHUYECKHX
peaknmii, cucremarnyeckyto HomeHkIarypy (IUPAC) u TpuBnaibHbie Ha3BaHUSI OT/ICIBHBIX BEIECTB;

c(OPMHUPOBAHHOCTb YMEHHUS ONPEAEIATh BAJICHTHOCTh U CTENEHb OKUCICHHSI XUMUUECKUX 3JIEMEHTOB B COCIMHEHMSIX, BU XUMUYECKON
CBsI3U (KOBaJICHTHAs!, NOHHAs, METAJJIMUECKasi, BOJAOPOAHAs ), TUIl KPUCTAIUINYECKOHN PEIIETKHM KOHKPETHOTO BEILECTBA;

c(OpMUPOBAHHOCTh YMEHHUS OOBSICHATH 3aBUCUMOCTb CBOMCTB BELIECTB OT BHJIa XMMHUYECKOH CBS3M M THUIIA KPUCTAIIINYECKON PEIIETKH,
OOMEHHBIN U JJOHOPHO-AKIENTOPHBIN MEXaHU3MbI 00pa30BaHUs KOBAJIECHTHOM CBS3H;

c(OPMHPOBAHHOCTh YMEHUI: KJIacCU(PUIMPOBATh: HEOPraHWYECKHE BEIIECTBA IO MX COCTaBY, XMMUYECKHE PEAKLUHU MO Pa3IMUHbIM
IpU3HAKaM (YUCIy M COCTaBY pearupymlolluX BELIECTB, TEMJIOBOMY 3(PQeKTy peakluu, W3MEHEHHMIO CTEleHEH OKUCIEHUS 3JEMEHTOB,
00paTUMOCTH, YYaCTHIO KaTaJlnu3aTopa U JpyTrUe); CAaMOCTOATEIbHO BEIOMPAaTh OCHOBAHUS M KPUTEPUU JIJIs KilacCu(UKAIMKM U3y4aeMbIX BEIIECTB
Y XUMHYECKUX PEaKIIUi;

c(OPMHPOBAHHOCTh YMEHMSI PacKpblBaTh CMBICH THepuoguueckoro 3akoHa J[. M. MenzneneeBa M J€MOHCTPUPOBATH €O
CHCTEMaTU3UPYIOLYI0, OOBSICHUTENBHYIO U IPOTHOCTHYECKYIO (PYHKIIUY;

c(OpMUPOBAHHOCTh YMEHUH: XapaKTEepHU30BaTh IEKTPOHHOE CTPOCHHE aTOMOB U MOHOB XMMHUYECKUX 3JIEMEHTOB IEPBOrO—4e€TBEPTOTO
nepuonoB Ilepuoanueckoii cucremsl [I.1. MenneneeBa, HCHOJIb3ys MOHATHS «IHEPTETUUECKUE YPOBHHY, «OHEPreTUUECKUE MTOTYPOBHUY, «S-, P-
, d-aToMHBIC OPOUTAIN», KOCHOBHOE U BO30YKIEHHOE dHEPreTHICCKHE COCTOSHHS aTOMay; OOBACHATh 3aKOHOMEPHOCTH W3MEHEHHUS CBOMCTB
XUMHUYECKHX DJIEMEHTOB M UX COEIMHEHUH o nepuogam u rpynnam Ilepuonndeckoii cucremsl Jl. M. Menaeneesa, BaleHTHbIE BO3MOKHOCTU
aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHUS MX AJIEKTPOHHBIX 000JI0YEK;

c(OpMHPOBAHHOCTh YMEHHI: XapaKTepHU30BaTh (ONMUCHIBATH) 00IIME XUMUYECKHE CBOWCTBA BEIIECTB PA3IMYHBIX KJIACCOB, TOATBEPKAAThH
CYILLIECTBOBaHHE T€HETUYECKON CBSI3U MEXAY HEOPTaHNYECKMMHU BEIIECTBAMHU C TIOMOIIBbIO YPABHEHUI COOTBETCTBYIOIIMX XUMUYECKUX PEAKLIN;

c(OPMHPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTh: OKHUCIHUTEIbHO-BOCCTAHOBHUTENBHBIX pEaKIUil MOCPEICTBOM COCTABICHHS
AIIEKTPOHHOT0 OaaHca 3TUX peakluii; peakliuii HOHHOTO 0OMEHa IyTEM COCTaBICHHS UX MOJIHBIX M COKPAIIEHHBIX HOHHBIX YPaBHEHUH; peakuit
TUIPOJIN3A; peaKuil KoMILIeKcooOpa3oBaHus (Ha IpUMepe THAPOKCOKOMIUIEKCOB IIUHKA U aIFOMUHUSA);



c(OpPMUPOBAHHOCTh YMEHHUSA OOBIACHATH 3aKOHOMEPHOCTH TNPOTEKAHUS XHMHUYECKHUX PpeaKIHid ¢ y4éTOM HX SHEPreTHYeCKHX
XapaKTEPUCTHK, XapaKTep U3MEHEHHUSI CKOPOCTH XUMHUYECKON peakIy B 3aBUCUMOCTHU OT Pa3IMYHBIX (aKTOPOB, a TAKXKE XapaKTep CMEIICHUS
XUMHUYECKOT'0 PAaBHOBECHUSI 1O/]] BIUSHUEM BHEIIHUX Bo3nencTBuil (mpunuui Jle Hlatense);

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh XMMUYECKUE PEAKIINH, JIEKAIINE B OCHOBE MPOMBIIUICHHOTO MOTYYeHHsI CEPHON KUCIIOTHI,
aMMHuaka, oO0IIMe Hay4yHble MPUHIMIBI XUMHUYECKUX IPOU3BOJICTB; II€I€COO0PAa3HOCTh NPUMEHEHUsT HEOPraHWYECKUX BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pEHHSI COOTHOLICHHUS PUCK-TIOJIB3a;

c(OPMHPOBAHHOCTh BJAJCHHUS CHUCTEMOH 3HAaHMH O METOJaxX HAY4YHOTO IO3HAHHS SIBICHHH NPHUPOIsl — HaONIOJEHHE, M3MEpeHue,
MOJIEJIUPOBAaHUE, SKCIEPUMEHT (pEalbHbI M MBICICHHBIN), UCIIOJIb3YyEeMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NMPUMEHSATh 3TU 3HAHUS NPHU
9KCIIEPUMEHTAIILHOM HCCIIEIOBAaHUHM BEIIECTB M JJIs1 OOBSICHEHHUS XHUMHUYECKUX SBJICHUN, HMEIOIIMX MECTO B MPUPOJE, MPAKTUYECKON
JIESITEJIbBHOCTH YEJIOBEKA U B IIOBCEIHEBHOM JKU3HU;

c(OpMUPOBAHHOCTh YMEHMSI BBISABJISITH B3aUMOCBS3b XMMMUYECKHUX 3HAHUN C MOHATUSMHU U NPEACTABICHUSMU JIPYTHX €CTECTBEHHO-
HAYYHBIX MPEIMETOB Uit 00Jiee 0CO3HAHHOTO MOHMMAaHKs MaTePHAIbHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUEThI: C MCIOJIH30BAHUEM MOHSTHUI «MaccoOBasl JIOJIS BEIIECTBA B PACTBOPE» U «MOJISIPHAS
KOHIICHTPALMS)»; MAcChl BEIIECTBA MJIM 00BbEMA Tas3a 1Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIH 00BEMY OJHOTO M3 YYaCTBYIOIIMX B
PEaKIy BEMIECTB; TEIIOBOTo A (eKTa peakiyu; 3HaYeHUsI BOJOPOJHOTO TOKA3aTeNsi paCTBOPOB KHCJIOT M MIETIOYEH C M3BECTHOW CTETIEHBIO
JUCCOLIMAIMU; Macchl (00bEMa, KOMMYECTBAa BEIIECTBA) MPOJYKTa PEAaKIUHU, €CIU OJHO M3 HMCXOJHBIX BEIIECTB JaHO B BHUJE pacTBopa C
onpeaenéHHON MaCCOBOH J10JIel paCTBOPEHHOTO BEIIECTBA UITU JaHO B U30BITKE (MMEET MPUMECH); TOJIU BBIX0/IA MMPOJIYKTa PEaKIIUU; 00bEMHBIX
OTHOIIICHUH I'a30B;

c(OpMUPOBAHHOCTh YMEHUN: CAMOCTOSTENBHO IJIAHUPOBATh U MPOBOAUTH XUMHUYECKHI 3KCIEPUMEHT (MPOBEACHHUE peakuuii HOHHOTO
oOMeHa, MOATBEP)KJICHHE KAueCTBEHHOIO COCTAaBa HEOPraHWYECKHUX BEILIECTB, OMNpEIENIEHUE Cpelbl PAacCTBOPOB BEIIECTB C IOMOIIbIO
WHAWKATOPOB, N3YUYCHUE BIHMSHUS Pa3IMYHbIX (JaKTOPOB HA CKOPOCTh XUMHUYECKOM PEaKIy, PelleHre dKCIEPUMEHTAIBHBIX 33724 M0 TeEMam
«Meramnel» u «Hemeramnel») ¢ coOmoaeHHMEM NTpaBuil 0€30macHOro OOpalleHUsl € BEleCTBAaMH U J1AOOpPaTOpPHBIM O0OpYIOBaHHUEM,
(GbopMynupoBaTh 1LENb WCCIEIOBAHUS, NPEICTaBISTh B Pa3iIMYHON (opMme pe3yiabTaThl SKCIIEPUMEHTa, aHAIU3UPOBAaTh M OLIEHHWBATh MX
JIOCTOBEPHOCTB;

c(OpPMHPOBAHHOCTh YMEHUI: COOJII0OJaTh MTPaBUiIa MOJIb30BAaHUS XUMHUECKOM 1MOCY10i 1 1a00paTOPHBIM 000pyAOBaHHEM, OOpaIlEHHs C
BEIIECTBAMH B COOTBETCTBHM C WHCTPYKLHSMHU IO BBINOJHEHUIO JTAOOPATOPHBIX XUMHUYECKHX OIBITOB, SKOJIOTHMYECKH I1eJIecOo00pa3HOro
MOBE/IEHNS B OBITY U TPYIOBOM JESATENLHOCTH B IIENSAX COXPAHEHHs] CBOETO 3/10pPOBbs, OKpY’Kalolled MPUPOIHON CpeAbl U AOCTHUKEHHS €€
YCTOMYMBOTO Pa3BUTHUS, OCO3HABATH OMACHOCTb TOKCUYECKOTO JIEHCTBHUS Ha JKUBBIE OPraHU3MBbI ONPENEIEHHBIX HEOPraHUYECKHUX BEIIECTB,
nonumasi cMbica nokazarens [1JIK;



c(OPMHPOBAHHOCTb YMEHUM: OCYILECTBIIATh LIE€IE€HAIIPABICHHbIM MOMCK XUMUYECKOH HHPOPMALIMU B Pa3IMYHbIX UCTOYHHMKAX (Hay4Has
U yueOHO-HayyHas JHUTEparypa, CpeIACTBa MaccoBoi HH(popmauuu, VHTepHET M Apyrue), KPUTHUECKH aHAIM3UPOBATh XHWMHYECKYIO
uHOpMaluIo, mepepadbaThiBaTh €€ U UCIIOIb30BaTh B COOTBETCTBUH C IIOCTABICHHON yueOHOH 3a1auei.
TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
KonuyecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3jiesioB U TeM (undgposBbie)
KonTpoabubie IIpakTuueckue
n/n MPOrpaMmbl Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
Pa3nea 1. TeopeTruueckue 0CHOBbI OPraHN4YeCcKOi XUMHUH
IT i .T
11 cupocuna opranmecki cocxmen A : bimorers L1OK
' p P A ' https://m.edso0.ru/d69df650
M. bytneposa
Utoro no pazneny 8
Paznen 2. Yraesomnopoast
21 IIpenenbHbIe YrIeBOAOPOIbI — aJKAaHBI, 5 bubmuoreka [IOK
' LIAKJIOATKAHbI https://m.edsoo.ru/d69df650
99 HenpenenbHbie yrieBoaopoibl: aJKeHblI, 14 1 bubmuoreka [IOK
' aJIKa/IME€HB], ATKUHbI https://m.edsoo.ru/d69df650
2.3 ApomMaTudecKkue yriieBoA0pO bl (apeHbl) 8 bubmmorexa LOK
' P YHICBOAOPOAR (ap https://m.edso0.ru/d69df650
24 [IpupoHbIE HCTOYHUKH YTIIEBOJOPOAOB U 4 bu6muoreka [JOK
' UX nepepaboTka https://m.edso0.ru/d69df650
but6mmorekxa [IOK
2.5 r 4 1
AOTCHIPOHIBONHKIE YIICBOAOPOAOE https://m.eds00.ru/d69df650
Hroro no paszneny 35
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Paznen 3. Kucsiopoacoaep:xaniue oprannyecKue coeTuHeHust

bu6nmmoreka [IOK
A . D 11
3 Criupret. denon https://m.edso00.ru/d69df650
22| weroms Keptnona oimor. Crommee | 21 BrGnorera LIOK
' ' AP ' https://m.eds00.ru/d69df650
a¢upsl. XKupbl
bubnunorexa LIOK
33 ¥ TICBONk o https://m.eds00.ru/d69df650
Utoro no pazneny 41
Pasnen 4. A3oTcoaepskamme opranudeckue coeIMHeHUs
bubnuoreka [IOK
4.1 AMuHBI. AMHMHOKHUCIIOTEL. benku 12 https://m.eds0o.ru/d69df650
Uroro no pazneny 12
Paspen 5. BeicokoMoJIeKy A pHbIE COeUHEHUS
5.1 BrIicokoMoIeKyIsIpHBIC COSTMHCHUS 6 bubmmorexa LTOK
' yip a https://m.edso00.ru/d69df650
Hroro no paszneny 6
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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11 KJIACC

Kosun4yecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undgposBbie)
Ne i/l Kourpoabnsie IIpakruueckue
NPOrpamMmbl Bcero o0pa3oBaTre/ibHbIE
padoThI padoThI
pecypcbl
Pasznea 1. TeopeTudeckue 0CHOBbI XUMHH
Crpoenue atoMma. Ilepnonnueckuit
11 3akoH u [lepuoanueckas cucrema 9 bubmmoreka [JOK
' XUMHYECKHX 31eMeHTOB 1. . https://m.edsoo.ru/2dd57f24
Menpeneena
19 Crtpoenue BeniectBa. MHOrooopasue 11 1 bubnnoreka [JOK
' BCIIIECTB https://m.edsoo.ru/2dd57f24
bubmuoreka [IOK
1.3 X 19 1 3
HIMITHECICHE peaitiin https://m.edsoo.ru/2dd57f24
Uroro mo pazneny 39
Pa3nea 2. Heopranun4yeckasi Xumust
bubmmoteka IIOK
2.1 H 31 1 3
eMETalIE https://m.edsoo.ru/2dd57f24
bu6nmorexa LIOK
2.2 M 23 1 2
CTaIE https://m.edsoo.ru/2dd57f24
Hroro mo pazaeny 54
Paznen 3. Xumus u )Ku3Hb
31 MeToapl TO3HAHMS B XUMUH. XUMUS U 9 but6mmorekxa [IOK
' KU3HB https://m.edsoo.ru/2dd57f24
Hroro no paszneny 9
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KosmuecTBo yacos
Ne Hara JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Konrpoubneie IIpakrnyeckue
n/n Bcero u3ydyeHusi  oOpa3oBaTe/ibHbIE pecypchl
padoThI padoThI
[Ipenmer u 3HaueHUE
OpPTaHHYECKON XUMUH,
1 HEGHCT&BHGHI/I@ 0 1 bubmorexa LIOK
https://m.edso0.ru/3686e6f5
MHOT000pa3uu
OPraHUYECKUX COCTUHEHUI
DNEKTPOHHOE CTPOCHUE
aToma yriepoja (OCHOBHOE
) 1 BO30YX/IEHHOE 1 bubmmorexa [IOK
coctosiHus ). BajeHTHbIC https://m.edsoo.ru/Oce6fd4c
BO3MOKHOCTH aToMa
yriepoja
XuMuyeckas CBs3b B
OpPTaHHYECKHUX
3 coeMUHEeHNIX. MexXaHu3MEbl 1 bu6mmoreka [IOK
00pa3oBaHUs KOBAJCHTHOU https://m.edso0.ru/8d39f5c8
CBSI3H, CIIOCOOBI pa3pbiBa
CBsI3eM
Teopust ctpoeHus
4 operqulc;Il)mx COETUHEHHI 1 Brbmiorexa LIOK
https://m.edso0.ru/9e595ch8
A. M. bytneposa
- ]:TI/II)J;I;:TI/}I;(:{I\;ZPHI/I. . bubmmorexa [JOK
’ https://m.eds00.ru/b0e61661
MIPOCTPAHCTBEHHAS.



https://m.edsoo.ru/3686e6f5
https://m.edsoo.ru/0ce6fd4c
https://m.edsoo.ru/8d39f5c8
https://m.edsoo.ru/9e595cb8
https://m.edsoo.ru/b0e61661

OnexTpoHHbIE 3P HEKTH B
MOJIEKYJIaX OPraHUYeCKUX
COCIMHEHUN

IIpencrasnenue o
KJaccu(puKaum u

6 CUCTeMaTHYECKast BuGmmorexa LIOK
https://m.edsoo.ru/c212dd21
nomenkiarypa (IUPAC)
OpPraHUYECKUX BEIIECTB
Kiaccudukanus peakiuii B bubnmoreka [JOK

7 Ny
OpraHUYeCKOM XHUMHUH https://m.edsoo.ru/ba5706aa
CucremaTtu3zanus u

8 000011IEHNE 3IL{IaHI/H7I o bubmorexa [JOK

https://m.edsoo.ru/87a37cab
TeMe
AJIKaHbI: TOMOJIOTUYECKU I
psa, obmas popmyina,

9 HOMEHKJIaTypa U H30Mepus, bubnnoreka [JOK
JIIEKTPOHHOE U https://m.edso0.ru/25a14636
MIPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJT

10 du3znyecKkrue U XUMHUYECKUeE bu6mmoreka [JOK
CBOICTBA aJIKAHOB https://m.edsoo.ru/3137711c
Haxoxnenue ajakaHosB B

1 npupoze. CriocoObl bub6nuorexa [IOK
NOJIy4YEeHHUs] U IPUMEHEHHUE https://m.edso0.ru/259b0a5b
AIKaHOB
[{uxmoankaHbl: oOmas

12 dbopmysa, HOMEHKJIATypa U bubmuotexa [JOK

HU30MCpus, 0COOEHHOCTHU
CTPOCHUA U XUMHUYICCKHUX

https://m.edso0.ru/156730d2



https://m.edsoo.ru/c212dd21
https://m.edsoo.ru/ba5706aa
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CBOIICTB, CIIOCOOBI
MOJIyYEHHUS U PUMEHEHHE

13

14

Pewenne pacy€THbIX 3a1a4
Ha OIpe/IeTICHUE
MOJIEKYJISIPHON (HOPMYIIBI
OpraHMYECKOT0 BEIIECTBA
10 MacCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB,
BXOJISILIINX B €r0 COCTaB.
CucremaTtu3zanus u
00o01mIeHne 3HaHUH 110
TeMe

AJIKEHBI: TOMOJIOTHUECKUI
psa, obmas popmyina,
HOMEHKJIaTypa,
AIIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJI.
CtpyKTypHas ¥ LuC-TpaHC-
M30MEPHUS aJIKEHOB

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

bu6mmoreka [IOK
https://m.edsoo.ru/273b0ale

15

16

17

dusnyeckue 1 XUMHUIECKUE
CBOMCTBA aJIKEHOB. 1
[IpaBuiio MapkoBHUKOBa

Crioco0bI nostyueHust u
NpUMEHEHHE aJIKeHOB

[TpaxTiueckast paborta Ne 1
no teme "[lonyuenne
ATUJIEHA U U3YUYEHHE €r0
CBOMCTB"

bu6mmoreka [IOK
https://m.edso0.ru/21069ccd

bubmuoreka [JOK
https://m.edso0.ru/665dc058

bu6nmoreka [JOK
https://m.edsoo.ru/0941eed8



https://m.edsoo.ru/bf84d8eb
https://m.edsoo.ru/273b0a1e
https://m.edsoo.ru/21069ccd
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https://m.edsoo.ru/0941eed8

Pewenne pac4€THbIX 3a1a4
Ha OIIpENIEIICHUE

bu6mmoreka [JOK

18 MOJICKYJISIPHOM (hOPMYJIBI https://m.edsoo.ru/e9ea9921
OpPraHMYECKOTO BEIIEeCTBA
AJKaIMeHbI:

CONPSKEHHBIE,

19 M30JIMPOBAHHBIE, bubmuorexa [JOK
KyMYJIHPOBaHHbIE. https://m.edso00.ru/04298c0a
OcoOenHoctu
3IEKTPOHHOTO CTPOCHUS

20 XHUMHYECKUE CBOMCTBA bubmuoreka [JOK
COIPSKEHHBIX TUEHOB https://m.edso0.ru/e561253d

21 CriocoOslI MoTy9eHus 1 bubnmoreka [JOK
NPUMCHEHHE aJTKaIMCHOB https://m.edso0.ru/1aa81660
AJIKUHBI: TOMOJIOTUYECKUH
psin, obmas gpopmyia,

HOMEHKJIaTypa,
29 aneKTpOHHg:H bubnuorexa [JOK
https://m.edsoo0.ru/68b6cc4c
MPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYII,
¢buznyeckue cBoicTBa

93 XuMHU4YeCcKHue CBOMCTBA bu6mmoreka [IOK
AITKUHOB https://m.eds00.ru/23493a93
KauecTBeHHbIE peakiiuu Ha bubnuorexa [IOK

24 .

TPOIHYIO CBSI3b https://m.edsoo.ru/7b1c48da

o5 CniocoOsI ToTydeHus 1 bubmuorexa [JOK

IMPUMCHCHUEC AJIKWHOB

https://m.edsoo.ru/a6f9alea



https://m.edsoo.ru/e9ea9921
https://m.edsoo.ru/04298c0a
https://m.edsoo.ru/e561253d
https://m.edsoo.ru/1aa81660
https://m.edsoo.ru/68b6cc4c
https://m.edsoo.ru/23493a93
https://m.edsoo.ru/7b1c48da
https://m.edsoo.ru/a6f9a1ea

26

Pewmenne 3anau: pacu€rsl
10 YPaBHEHUIO
XUMHUYECKON peakuu

bubmuoreka [JOK
https://m.edsoo.ru/5dh8e526

27

Cucremarusais u
000011IeHEe 3HAHU 110
TEME

28

ApEeHbI: TOMOJIOTUYECKUI
psn, odmas opmya,
HOMEHKJIaTypa.
DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE
CTpOEHHE MOJIEKYy OeH301a
U TOJyola, uX (hu3nuecKkue
CBOMCTBA

bubmuoreka [JOK
https://m.edso0.ru/a92a7094

29

XUMHYECKUE CBOUCTBA
apEHOB: pPeaKIuu
3aMeEIICHUA

bubmuoreka [JOK
https://m.edsoo.ru/a44alae4

30

XUMHYeCKHe CBOMCTBA
apEHOB: PeaKIuu
MIPUCOCTMHCHUS,
OKHCJICHHE TOMOJIOT0OB
OeH3oI1a

bu6mmoreka [IOK
https://m.edsoo.ru/a44alaed

31

32

Oco0EHHOCTH XUMUYECKUX
CBOMCTB CTHpOJIa

Pemenue pacu€rHbix 3a1au
Ha OIpEJEIIEHNE
MOJIEKYJISIPHOM (OpMYJIBI
OPraHNUYeCcKOro BEIIECTBA

bu6mmoreka [IOK
https://m.edsoo.ru/d5018a54

bubnmoreka [JOK
https://m.edsoo.ru/53461a2c



https://m.edsoo.ru/5db8e526
https://m.edsoo.ru/a92a7094
https://m.edsoo.ru/a44a1ae4
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https://m.edsoo.ru/53461a2c

33

CriocoObI nostyueHust u
IpUMEHEHHE apCHOB

bubmuoreka [JOK
https://m.edso0.ru/6f717d09

34

35

36

37

I'enernueckas CBA3b MEXKIY
Pa3IUYHBIMH KJIaccaMu
YTJIEBOJOPOOB

PacuéTel o ypaBHEHUSIM
XUMHUYECKHUX PEaKIIU.
Cucremaruzanuus u
000011IeHKE 3HAHUI 110
TeMe

[Ipupoansrii ra3. IlonyTHbie
He(TSIHBIC Ta3bl

Kamennslii yroias u
HPOAYKTHI €ro nepepaboTKu

bubmuorexa [JOK
https://m.eds00.ru/69b3398b

38

HedTp 1 ciocoOwr e
nepepadoTku. [Ipumenenue
IPOAYKTOB NepepaboTKu
HeTH

bu6mmoreka [IOK
https://m.edso0.ru/21f9de78

39

40

41

I'eneTnueckas cBA3L MCKIY
Pa3IMYHBIMU KJ1aCCaMU
YTIJIEBOAOPOIOB
["ajoreHonpou3BOHBIE
YTJIEBOJIOPOIOB:
JJIEKTPOHHOE CTPOCHHE;
peaKIiy 3aMeIIeHuUs
rajoreHa

JlelicTBue mien0o4Yei Ha
rajoreHInpou3BOAHbIE.

bu6mmorexa [JOK
https://m.edso0.ru/82b4d759



https://m.edsoo.ru/6f717d09
https://m.edsoo.ru/69b3398b
https://m.edsoo.ru/21f9de78
https://m.edsoo.ru/82b4d759

BzaumojaerictBue
IUTAJION€HAJIKAHOB C
MardveM U [MHKOM

Cucremarusais u

42 000011ICHIE 3HAHUM 10 bubmiorexa LIOK
https://m.edso0.ru/20e89f22
pazzeny "YrieBonopoas!”
43 KoHnTtposbHas padoTa mo bubmuorexka [JOK
teme "YrieBonopoas"” https://m.edso00.ru/95c9e298
[IpenenbHBIC OTHOATOMHBIC
CIIUPTHI: TOMOJIOTHYECKUI
si11, oomIas popmyiia
44 E:)T[I)[(,)emi M(()il)Ielz(yJZ ’ Bubmiorexa LIOK
’ https://m.edsoo.ru/df04c5cd
U30MepHsi, HOMCHKJIATYpa,
KJIacCU(pUKALIS,
¢du3nveckre CBOMCTBA
XHUMHUYECKHE CBOMCTBA
45 MpeAeNbHBIX OJJHOATOMHBIX bubmorexa HOK
https://m.edsoo.ru/26ee34fe
CITUPTOB
CnocoObI MoTydeHUs U
46 MIPUMEHEHUE (z;lHoaTOMHLIX Bubmorexa LIOK
https://m.eds00.ru/484100000000000
CIIUPTOB
[Ipocteie 3¢upsr:
47 HOMEHKJIaTypa U H30Mepus, bubmuoreka [JOK
0COOEHHOCTH (PU3HUECKUX https://m.edsoo.ru/c2c788b2
U XUMUYECKHUX CBONCTB
MHOroaroMHbI€ CIUPTHI:
48 ATHJICHTIIUKOJIb U bubmuotexa [JOK

TIIMLEPUH, UX (puznyeckue
Y XUMHUYECKUE CBOMCTBA

https://m.edsoo.ru/ee4d84aa
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https://m.edsoo.ru/95c9e298
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https://m.edsoo.ru/26ee34fe
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CriocoObI nostyueHust u

bubmuoreka [JOK

49 fpiMeHEnye https://m.edso0.ru/d12e567d
MHOTOaTOMHBIX CITUPTOB
DeHOJI: CTpOEHUE

50 MOJICKYJIbI, (PU3UYECKUe bubmuorexa [IOK
cBoMcTBa. TOKCHYHOCTH https://m.edsoo.ru/2ce726f8
denona

51 XHUMHYECKUE CBOMCTBA bubmuoreka [JOK
denona https://m.edso0.ru/037ca5f9

52 CriocoObl nostyyeHust u bubnuorexa [IOK
npuMeHeHne GpeHoa https://m.edsoo.ru/c77ddf4c
[IpakTuueckas padora Ne 2.
Pemenue

53 SKCTIICPUMEHTAIIbHBIX 3a71a4 bubmmorexa LIOK

https://m.edsoo.ru/fd0ced09

o teme "CnupTel U
benonsr"
CucreMmaru3anus u

54 00001IeHne SEaHI/Iﬁ 1o bubmorexa HOK

https://m.edso0.ru/1810cb9b

TeMe
ANBAETUIBI U KETOHBI:
AJIEKTPOHHOE CTPOCHHE

55 KapOOHUJIBHOM TPYIIIIbI; bubnuorexa [JOK
TOMOJIOTHYECKHUE PSIbI, https://m.edso0.ru/b139beaa
oOmras popmyna, U30Mepus
¥ HOMEHKJIaTypa
Anbaeruap 1 KeTOHBIZ BuGmiorexa LIOK

56 (bu3HYECKUE CBOWCTBA;

pCakiu NpuCOCANHCHUA

https://m.edsoo.ru/c887425c¢



https://m.edsoo.ru/d12e567d
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Peaknuuy okucienus u

57 KaueCTBEHHBIC PEAKIIUU bubmorexa HOK
https://m.edsoo.ru/a393baad
aJIbJICTUI0B U KCTOHOB
58 Crioco0sbI moTy4eHus bubnmoreka [JOK
aJbJETHIOB U KETOHOB https://m.edso00.ru/520d1c51
OIHOOCHOBHEIE
59 npeiesibHbIe KapOOHOBBIS bubmuorexka [JOK
KHMCJIOTBI, 0COOEHHOCTH https://m.edsoo.ru/fec0b113
CTPOCHHS MX MOJIEKYII
M3omepus 1 HOMEHKIIaTypa
60 Kap6OIfOBLIX KHCJIOT nyp Bubmmorexa LIOK
L https://m.eds00.ru/700cc87b
(bu3UYEeCKHe CBOMCTBA
XuUMHUYECKHEe CBOMCTBA
61 MpeaeIbHbIX bu6mmoreka [JOK
OJHOOCHOBHBIX https://m.edso0.ru/40e6e0e9
KapOOHOBBIX KUCIIOT
Oco0EeHHOCTH CBOMCTB
62 MYpPaBbUHOH KHUCIIOTBI. bu6nuorexa [IOK
Msoroobpasue https://m.edsoo.ru/bb31be71
KapOOHOBBIX KHUCIIOT
OCoOEeHHOCTH CBOMCTB:
HETNPEICTbHBIX U
apoMaTHYECKHUX
KapOOHOBBIX
63 I[I/II;ap6OHOBE,>IX bubmorexa HOK
’ https://m.edso0.ru/83a08773
TUAPOKCUKAPOOHOBBIX

kucnort. [IpencraBurenu
BBICIINX KapOOHOBBIX
KHUCIIOT
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64

[ToHATHE O IPOU3BOAHBIX
KapOOHOBBIX KUCIIOT

bubmuoreka [JOK
https://m.edso0.ru/0d162d9d

65

66

67

CriocoObI nostyueHust u
npUMeHeHHe KapOOHOBBIX
KHCJIOT

CnoxHbie dDHpHI:
TOMOJIOTHYECKUH PsI,
obmras popmyna, H30MepHs
¥ HOMEHKJIaTypa
duznueckue 1 XUMUYECKHE
cBoicTBa A3(HHUPOB

bubmuoreka [JOK
https://m.edso0.ru/7c065c9d

bu6mmoreka [JOK
https://m.edsoo.ru/adfffe6d

bubmuorexa [JOK
https://m.edsoo.ru/ad6b94b2

68

69

70

71

Pemenne pacu€THbIX 3a1a4:
110 YPaBHEHUIO
XMMHUYECKON peaKkiuu, Ha
olpeieneHue
MOJIEKYIISIPHON (HOpMYJIBI
OpPraHMYECKOTO BEIIECTBA
[TpakTuyeckas padora Ne 3.
Pewenne
JKCIIEPUMEHTAIBHBIX 3a7a4
no teme "Kap6oHoBbIe
KUCIO0ThI. ClI0KHbBIE
a¢upsr"

Kupsl: ctpoenue,
¢u3nueckrue 1 XUMHUYECKHE
CBOMCTBA (THIPOJIN3)
Oco0eHHOCTH CBOMCTB
YKUPOB, COIAEPKAIINX
OCTaTKH HEINPENETbHBIX

bu6mmoreka [JOK
https://m.edso0.ru/486671fb

bubmuorexa [JOK
https://m.edsoo0.ru/al19c¢5b98

bu6nmoreka [JOK
https://m.edso0.ru/bh0331922



https://m.edsoo.ru/0d162d9d
https://m.edsoo.ru/7c065c9d
https://m.edsoo.ru/adfffe6d
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JKUPHBIX KUCIIOT. JKUpHI B
pupoze

Mpri1a kak coJI BBICIIIAX
KapOOHOBBIX KUCIIOT, HX

72 MOIOIIIEeE ICHUCTBHUE. bubmiorexa LIOK
https://m.eds00.ru/3c566565
IIoHsTHE O CHHTETUYECKUX
Mmoromux cpenacrax (CMC)
TI'enernueckas cBI3b
73 YIJIEBOAOPOJOB U bubnmoreka [JOK
KHCJIOPOICOACPIKALIIX https://m.eds00.ru/56790c96
OpPraHUYECKUX BEIECTB
74 Pacuétel o ypaBHEHUAM
XUMUYECKUX PEaKIui
HCTEMaTHU3alNs U
75 OCGo6meHI/Ie 3IL{IaHI/H7I o bubmmorexa [IOK
https://m.edsoo.ru/f8eaf2eb
TeMe
OO61as xapakTepucTUKa
JIEBOJIOB U
76 i’rnaccn?bnxauﬂﬂ YIJIIEBO/IOB bubmorexa HOK
https://m.edsoo.ru/7a9693al
(MOHO-, H- 1
MOJIMCaXapHUIbl)
Monocaxapuasl:
77 (1)1/1314%01(1?6 :BOﬁCTBa " bubamorexa IOK
https://m.edsoo.ru/b4bdda2d
HaXO0’JIEHUE B MPUPOJIE
[IpuMeHeHne TIIIKO3bI, €€
78 3HA4YEHUE B bubmuorexa [JOK
JKU3HEEATEILHOCTH https://m.edsoo.ru/5e61122d

OopraHu3Ma



https://m.edsoo.ru/3c566565
https://m.edsoo.ru/56790c96
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Jucaxapunpl: caxaposa,
MajbTO03a U JIAKTO3a.

bu6mmoreka [JOK

” HaxosxaeHue B mpupoje u https://m.edsoo.ru/eb0384e7
PUMEHCHHE JUCAXapHJIOB
[Tonucaxapuael: cTpoeHue
80 MaKpPOMOJICKYI, bubnmoreka [JOK
busnUecKre ¥ XUMHUCCKHIE https://m.edso0.ru/72a04508
CBOICTBa, MPUMCHCHHE
81 [Tonstre 00 bubmuoreka [JOK
UCKYCCTBEHHBIX BOJIOKHAX https://m.eds00.ru/6216e766
Pemienune pacueTHbIX 3a1a4
Ha OIpeICICHUE T0JIN
82 BLIXO)I;)a Il['[pOLIyKT: peakiuu bubmoreia HOK
https://m.edsoo.ru/7fde47ef
OT TEOPETHUICCKH
BO3MO>KHOT'O
CucreMaruzanus u
83 000061IeHNE 3IL{IaHI/H7I o bubmorexa LIOK
https://m.eds00.ru/08d4364c
pasnerny
KontponbHas pabdora 1mo
TeMe
84 "Kucnopoacoaepxaniue Bubmiorexa LIOK
https://m.edsoo0.ru/42c6678e
OpTaHHYECKHE
coenqnueHusa”
AMUHBL: KITacCUPUKAIIHS,
CTPOEHUE MOJIEKYJI, 001Ias Butmnorexa LOK
85 dopmyna, uzomepus,

HOMEHKJIaTypa U
¢buznyeckue cBoiicTBa

https://m.edsoo.ru/efa7e6ca



https://m.edsoo.ru/eb0384e7
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XUMHYECKUE CBOUCTBA

bubmuoreka [JOK

86 ann(aTHIECKUX aMUHOB https://m.edsoo.ru/1bc5cf80
AHWIIUH: CTPOCHUE
87 AHWIMHA, 0OCOOCHHOCTH bubnmoreka [JOK
XUMHUUYECKUX CBOUCTB https://m.edsoo.ru/39cd21f1
aHWJIMHA
| oo momyemnx BuGmorexa LIOK
https://m.edso0.ru/eal38763
amu(aTHIEeCKUX AMHHOB
AMUHOKHUCIIOTHI:
HOMEHKJIATypa ¥ U30MEPHSI
89 @HSHHGCKHZI;BOﬁCTBa. o bubmorexa LIOK
https://m.edsoo.ru/d1773e80
OTaenpHBIC IPEICTABUTEIH
0-aMHHOKHUCJIOT
XUMHUYECKHEe CBOMCTBA
AMHHOKHUCIIOT, UX
90 6I/IOJI(())FI/I:G(?K(’)C 3HAYCHUC bubmorexa LIOK
https://m.edsoo.ru/77df705a
aMuHOKHCIIOT. CHHTE3 U
THIPOJTU3 TICTITHIOB
Bbenku kak npupoHbIe
91 MOJINMEPBI; prl:;KIiypH bubamorexa IOK
’ https://m.eds00.ru/429e9899
0eKoB
92 XHUMHYECKHE CBOMCTBA but6mmoreka [JOK
OenkoB https://m.eds00.ru/6237306d
A3zoTcoaepikaiie
TeTePOIMKITHIECKIE BuGmiorexa LIOK
93 coenuHeHus. HykienHoBbIe

KHCJIOTBI: COCTaB, CTPOCHUC
1 OMOJIOTHYECKas POJIb

https://m.edsoo.ru/521d1431
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[IpaxTuueckas padora Ne 4.
Pemenne
9KCIIEPUMEHTAIBHBIX 33]a4

bu6mmoreka [JOK

%4 1o Teme "A30TCoaepIKaIne https://m.edsoo.ru/8e3c02d1
OpraHUYECKHE
coequuenusa”
[TpakTuueckas padota Ne 5.
Pemenne

95 AKCTIICPUMEHTAIIbHBIX 3a7a4 bu6mmoreka [JOK
o TeMe "Pacrio3HaBanue https://m.edsoo.ru/bde3fdf6
OpPTraHUYECKUX
coeauHeHmi"
KoHTtposbHas padoTta mo

96 teme "A3oTcoaepkalimne bu6mmoreka [JOK
OpraHu4ecKue https://m.edsoo.ru/ce561bc7
coenqnueHusa”
OCHOBHBIE TOHATHUS XUMUU
BBICOKOMOJIEKYJISIPHBIX

97 COCTMHEHU I I/IyMe§OI[LI ux bubmorexa LIOK

https://m.edsoo.ru/7aaé3ebd

CHUHTE3a —II0JIMMEpHU3aLIHs
Y TIOJIMKOH ICHCAITHS

98 IInactMacchl. YTunuzanus bu6mmoreka [JOK
¥ repepadoTKa MIacTuKa https://m.edso0.ru/82242e0f
DnacToMephl: HaTypalbHBIN

99 CI/IHTeTI/IIIepCKI/Ie Ka};ilylcn Brbmiorexa LIOK

https://m.edso0.ru/246103ec

Pe3una

100 BosnokHa: HaTypasbHBIE, bubnnoreka [JOK

HCKYCCTBCHHBIC,

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

cuHrernyeckue. [lonumepst
CIEIIMAJIBHOTO Ha3HAYEHUS

101

[IpaxTuueckas padora Ne 6.
Pemenne
AKCIIEPUMEHTAIBHBIX 3314
o teme "Pacrio3HaBaHue
IUIACTMAacC 1 BOJIOKOH"

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

102

O06o0mmenue u
CUCTEMAaTU3aLMs
M3Y4YEHHOI'0 MaTepuaa 1o
TeMe
"BbICOKOMOJIEKYIISIpHBIE
coenuueHus"

bubmuoreka [JOK
https://m.edsoo.ru/6a22b1e8

OBILIEE KOJIMYECTBO YACOB
[10 ITPOT'PAMME

102
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11 KJIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE U(PPOBHIE

Ne Jlara
w/n Tema ypoka Beero Konrpoabnbsie IIpakTHueckue S — o0pa3oBaTe/bHbIC
padoThbI padoTbI pecypcbl
1 Atom. CocTaB aTOMHBIX SJIED. 1 bu6mmoreka [IOK
Xumuueckuit a1eMeHT. M30Toms! https://m.edsoo.ru/59c112ee
2 CtpoeHue 311eKTPOHHBIX 000JI04eK 1 bubnnoreka [JOK
aTOMOB, KBaHTOBBIE YHCJIa https://m.edsoo.ru/b4d9fffa
3 Krnaccudukanus XaMHIECKUX 1 bubnuorexa [JOK
3JIEMEHTOB (S-, p-, d-, f-a51eMenHThI) https://m.edso0.ru/61294af9
4 Pacnipenenenue 351€KTpOHOB 1O 1 bubnunoreka [JOK
aTOMHBIM OpPOUTAIISIM https://m.edsoo.ru/f5f750fe
DJIEKTPOHHBIE KOHPUT 1704
5 aTJi)el\/IOI;(;JIeM:HTCZ)Bq; OZE?)I;HOM u 1 bubmorexa LIOK
) https://m.edso00.ru/8149e846
BO30Y>KIEHHOM COCTOSTHUU
5 DneKTpOHHbIE KOHPUTYpaIUn 1 bubnuotexa [JOK
HOHOB. DJIEKTPOOTPHUIIATEILHOCTh https://m.edsoo0.ru/a0764b24
[Iepuoanueckuii 3aKOH U
[Tepuonnueckas cucrema
7 XI/H\I/)II/IIISCKI/IX anemenToB JI. U. 1 bubmmoreia LIOK
. https://m.eds00.ru/16957c01
MeneneeBa, CBsA3b C COBPEMEHHOU
TEOpHUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUS
CBOMCTB XUMHUYECKUX IJIEMEHTOB H
8 00pa3yeMbIX MU TIPOCTHIX H 1 bubmmorexa LIOK
https://m.edsoo0.ru/f8468927
CJIOKHBIX BEIIECTB TI0 TPYIIIaM U
Tepuoiam
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Cucremaruzanus u 00001IeHue

bubmuorexa [JOK

o 3HAHHU 110 TEME https://m.edsoo.ru/8fad2942
Bunn xumMu4ueckou CBSI3H.

MexaHu3Mbl 00pa30BaHUS

10 KOBaJICHTHOM C]£I3H. Bonoponnas Bu6mnorexa LIOK

https://m.edsoo.ru/5a8072af
CBA3b. MeXMOIIeKyIIsIpHBIC
B3aUMOJICUCTBU
BaneHTHOCTH M BaJICHTHBIE

11 BO3MOXHOCTH aTOMOB. CBSI3b bu6mmoreka [IOK
AJIEKTPOHHON CTPYKTYPBI MOJICKYJI https://m.edsoo.ru/3d2ca093
C UX T€OMETPUUECKUM CTPOCHUEM
[IpencraBieHus 0 KOMIUIEKCHBIX

12 COpel[II[/IHeHI/ISIXI COCTaB U bubmorexa [JOK

https://m.edso0.ru/8c66b12a
HOMEHKJIaTypa
BemectBa MoseKkyasipHOro 1
HEMOJIEKYJISIPHOTO CTPOEHUs. THIIBI bubnmnoreka [JOK

13
KPHCTAJUINYECKUX PEIIECTOK U https://m.edsoo.ru/e167635b
CBOICTBA BEILIECTB
[ToHsiTHE O AMCTIEPCHBIX CUCTEMAX.

14 HpeLLCTaBJIeHHI/Ie OpKOJ'IJ'IOI/II[HBIX bubmorexa HOK

https://m.edsoo.ru/da2c70e4
pacTBopax
HctrHHBIE pacTBOPHI:

15 HACBHIIICHHBIC U HEHACHIIIICHHBIE, bubmuorexa [JOK
pPacTBOPUMOCTb. https://m.edsoo.ru/e9ccdd8d
Kpucrannoruaparst

16 CriocoObI BEIpaOKECHHS bubnmuorexa [JOK

KOHIIEHTpAIlN PaCTBOPOB

https://m.edso0.ru/328e653a
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Pemrenue 3a1a4 ¢ HCIOIb30BaHUEM

HOHATHUH ""MaccoBas I0JIA bu6mmorexa [IOK
17 ) .y 1
pacTBOPEHHOIO BelnecTna', https://m.edsoo.ru/785e0ab4
"MoJiIpHas KOHIleHTpanus"
Krnaccudukanus 1 HOMEHKIATypa bubnmoreka [JOK
18 1
HEOPraHUYeCKUX BEIECTB https://m.edsoo.ru/bf9e108d
CucreMmaruzanys 1 00001eHe bu6mmoreka [IOK
19 . 1
3HAHHU 110 TeEME https://m.edsoo.ru/8d2c6a3a
KontponbHas paboTa mo temam
"Ctpoenue atoma. [lepuognueckuii
3akoH " [lepuonnueckast cucrema
PO bubmuorexa [JOK
20 XUMHYECKHX 31eMeHTOB J[. U. 1
non https://m.edsoo0.ru/70a60aa4
Menpneneesa", "Crpoenue
BemecTBa. MHOTOOOpa3ue
BelecTs"”
Knaccudukanus XumMuaeckux
peaKurii B HEOPTraHUYECKOU U
OpPraHu4YecKOi XUMHUH. 3aKOH
21 cg aHe acChl BEIIECTB; 3aKO0 1 bubmorexa HOK
XpaHEeHUs] MAacChI BEIECTB;, 3aKOH
P https://m.edso0.ru/6335cdd2
COXPAHCHUS U TIPEBPAIICHUS
SHEPTUU MMPU XUMHUYECKUX
peaxkuusax
Termnosslie 3(phHEKTH XUMHUECKAX
29 Ak Teq)(bo eCKIIe 1 bubnuorexa [JOK
KIIHA. MOXUMHYECKHU
peak p https:/m.edso0.ru/d1db86da
YpaBHCHHUS
BrruncieHusa no ypaBHEHUSIM
P . bubnmoreka [JOK
23 XUMUYECKUX PEAKIUN 1 1

TEPMOXUMHUYCCKUM YPABHCHHAM

https://m.edso0.ru/87b13954
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CKopocTh XMMHUYECKOH peakuuu, eé
3aBUCHUMOCTB OT Pa3JIMYHBIX

24 ¢dakropoB. Katanus u
KaTaJan3aTophl

o5 I'oMoreHHbIC U TETEPOTreHHBIC
peakuuu
[IpakTuueckas padora Ne 1 mo Teme

26 "]E];)JII/IHHI/Ie pasnEIqux ¢dakTopoB Ha Bubmorexa LIOK

. " https://m.edsoo.ru/1facaldl
CKOPOCTh XUMUYIECKOU PEAKITUN

97 OObpaTtumbie U HEOOpaTUMBIE bubnunoreka [JOK
peakiun. XMMHYECKOE paBHOBECHE https://m.edsoo.ru/30952f9b
[IpakTuueckas padbora Ne 2 o teme

08 "BnustHue pa3nudHbIX GaKTOPOB HA bubnnoreka [JOK
MOJI0KEHHE XUMHUYECKOTO https://m.edsoo.ru/3bf34e17
paBHOBecHus"

DNEKTPOTUTHYECKAS UCCOIUAITHS.
29 CI/IJ'II:III:I))IG u cradble 3§eKTp<I)IJm;ILL Brbmiorexa LIOK
https://m.edsoo0.ru/5f766bdf
CreneHs AuCCOIMAIIMU
HNonHOe npon3BeIeHre BOABL.

30 Cpena BOJHBIX pacTBOPOB. bubnuoteka [JOK
Bomopoansiii nokazatens (PH) https://m.eds00.ru/3966ca89
pactBopa
I'maponu3s coneil. Peakuuu,

31 npjfexammne B paCTB(I)lan bubmmorexa LIOK

https://m.edsoo.ru/09d5adbd
JIEKTPOJIUTOB
IIpakTuyeckas padora Ne 3 o Teme Bumorexa LIOK
32 "XUMHUECKHUE PEAKIIUU B

pacTBopax JIEKTPOIUTOB"

https://m.edsoo.ru/2e3daeb0
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OKHUCIIUTETBHO-
BOCCTaHOBUTEJIbHBIC PEAKITHH.

bu6mmorexa [IOK

33 Baxkneiirire OKUCIUTEN U https://m.eds00.ru/56226060
BOCCTAHOBUTEIH
34 MeTto[ 371eKTPOHHOTO (3J1E€KTOHHO- bubmumoreka [IOK
HOHHOT0) OajaHca https://m.edsoo.ru/fb691387
35 DIIEKTPOJIN3 PACTBOPOB U bubmuorexa [JOK
pacIijiaBoB BEIIECTB https://m.edso0.ru/93fb97d2
36 Pemenue 3amay pa3nuMvHBIX THIIOB bubmorexa LIOK
https://m.edso0.ru/5a859d16
37 Pemenue 3amay pa3nuvHbIX TUIIOB Bubnuorexa LIOK
https://m.edsoo.ru/5afa265d
Cucremaru3anus U 0000IICHIE
38 3HAHUH 110 TGII;I/IC "XI/IMI/I‘{:LKI/IG bubmorexa LIOK
.\ https://m.edsoo.ru/c161eb85
peakumn
39 KonrtponbHas pabora no teme bubnuoreka [IOK
"XUMHUECKUE peaKIiuu” https://m.edso0.ru/a8a0a930
[Tonoxenne HEMETaIOB B
IIepnonnueckoii cucreme
40 XAMUYECKHX d1eMeHTOB /1. 1. bubmuorexa [JOK
MenzeneeBa 1 0COOEHHOCTH https://m.edsoo.ru/8ca2dcad
CTpoeHus ux aromoB. Ousnyeckue
CBOICTBA HEMETAJJIOB
AJioTponusi HeMeTauioB (Ha
41 an/IMege KHCII0pO/ia CepBI( bubmorexa IOK
’ ’ https://m.edsoo.ru/ef92c91c
docdopa u yrneponaa)
42 Bogopona: nonyuenue, pusnyeckue bubnnorexka [JOK

Y XMMHYECKHE CBOMCTBA. ['upuibl

https://m.edso0.ru/0aa8f613
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["asiorensl: HAX0X/IEHUE B IPUPOJIE,

43 CIocoObI MOJTydeHus, Pu3nuecKue Bu6mnorexa LIOK
. https://m.edsoo.ru/4e223795
U XMMHYECKHE CBOMCTBA
lManorenoBonoponasl. Baxxnenmue
44 Kncnoponcoieimimne COCIMHEHUS Bu6mnorexa LIOK
https://m.edso0.ru/6b3255e6
TaJIOTeHOB
JlaGopaTopHble U MIPOMBIIIIJICHHbIE
45 CTIIOCOOBI TIOTYYCHHS TaJIOTCHOB. bubnuorexa [JOK
[TpuMeHeHHe TaloreHOB U UX https://m.edsoo.ru/6971aca4
COEAMHEHHI
[TpakTrueckas padota Ne 4.
46 P:I_HGHI/Ie SKCHCI])C)I/IMeHTaJIBHBIX bubmorexa LIOK
https://m.edsoo.ru/8b26fecd
3amay o teme "["amorens”
Kucnopon: naboparopHusie u
MIPOMBIIIIJIEHHBIE CIIOCOOBI
47 ninyquHﬂ ¢buznyeckue u bubmorexa IOK
’ . https://m.edsoo.ru/c8abc36a
XUMHUYECKHe cBoicTBa. O30H.
[IpumeneHne KucIopoaa U 030Ha
48 Oxkcubl ¥ IEPOKCU B bubmorexa HOK
https://m.edsoo.ru/5c8816a0
49 Pemenwuie 3a1a4 pa3TuIHBIX THIIOB bubmmoreia LIOK
https://m.edso0.ru/2b6d8b4b
Cepa: HaxOXJIeHUE B PUPOJIE,
50 CH(I))CO6I>I nonI}[nIeHm (;I/I;:/IQILCKI/IC bubmmorexa LIOK
7 https://m.edsoo.ru/46afael6
Y XHMHYECKHE CBOMCTBA
51 CepoBonopo, Cyabhuabl Bu6miorexa LIOK

https://m.edsoo0.ru/7¢875999
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Kucnopoaconep:xarue

bubmuorexa [JOK

52 COG{[I/IHCHI/IH CCPI)I. OcobenHoctu https://m.eds0o.ru/8cfa2548
CBOWICTB CEPHOM KUCIIOTHI
[TpakTuyeckas pabora Ne 5.
53 Pemenne skciepuMeHTAIBHBIX bubmumoreka [IOK
3anad 1o Teme "Cepa u e€ https://m.edsoo.ru/0afb05e4
coeguHeHus"
A30T: HaX0XKJAEHUE B IPUPOJIE,
54 CHIOCOOBI TOTy4YeHUS, PU3UIecKue bubmmoreka [JOK
1 XUMHYECKHE CBOMCTBA. AMMMAK, https://m.edsoo.ru/badd2255
HUTPHUIBI
Kucnopoaconepxariue
55 coez[mfelfm iSzTa.H(l)COGGHHOCTI/I bubmmoreia LIOK
B 5 https://m.edsoo.ru/e2965afe
CBOWCTB a30THOM KUCIIOTHI
56 IIpumenenue azoTa u ero bubnunoreka [JOK
COeIMHEHU. A30THBIC yIOOpEeHUS https://m.edso0.ru/129f5059
®dochop: HaxOXKIEHHUE B IPUPOJE,
57 CHOCcOObI MOMy4YeHUs, PU3nIEeCKue bubnmnorexa [JOK
U XuMHu4eckue cporcTa. Dochuabt https://m.edsoo0.ru/9a6b43ec
u pochuH
Oxcuasl docdopa,
58 q)ocq)i[)pcfneg)mzmne KHUCJIOTBI. bubnuorexa LIOK
. https://m.edsoo.ru/c7a2d429
Comu dochopHOl KUCITOTHI
[Tpumenenune gpocdopa u ero
59 cope)II/IHeHm"L g;oc((il))oiHHe bubmmorexa LIOK
https://m.edsoo.ru/a218070a
ynoOpeHus
50 [TpakTuyeckas padora Ne 6. bubnuorexa [IOK

Pemenue SKCIICPUMCHTAIIBHBIX

https://m.edsoo.ru/8175ac3f
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3agad 1o Teme "A3oT u ochop u
HUX coequHeHus"

VYriepoa: HaX0XACHUE B IIPUPOJE,
JUIOTPOIHBIE MOAU(DUKALINY;

bubmuorexa [JOK

o1 bu3MUecKre 1 XUMUYECKHE https://m.edsoo.ru/1eb19f9e
CBOMCTBA, IPUMEHEHUE
Oxcup yriaepoaa(ll), oxcu
62 yrnepi;:(l\ll)) I;’l“(OJI)IaHaSI Kicnom u BuGmnorexa LIOK
. ’ https://m.edsoo.ru/dba58adf
e€ conu
63 Pemenue 3a1a4 pa3nuyHbIX TUIIOB Bubmiorexa LIOK
https://m.eds00.ru/6029b609
Kpemunii: HaxoXaeHIE B IPUPOJIE,
64 Cl'II)OCO6BI nonyqelfnﬂ (I)HSI/IEe(I:)KIfe Bubmiorexa LIOK
. https://m.edsoo.ru/143558ab
Y XUMHUYECKHE CBOMCTBA
65 Oxkcun kpemuusi(1V), kpemaueBas bubnuorexa [JOK
KHCJIOTA, CHJIMKATEI https://m.eds00.ru/3170e7b1
IIpuMeHeHnEe KpEMHUS U €TO bubnuoreka [IOK
66 coegunennii. CTEkI0, €ro https://m.edso0.ru/393cdac0
MOJTy4eHHE, BU/IbI CTEKIIA https://m.edso0.ru/5823cefb
67 Pemienue 3a1a4 pa3inyHbIX THIIOB bubmorexa IOK
https://m.edso0.ru/b624f801
68 Cucremaru3zanus u 0000IICHIE bubnuoteka [JOK
3HaHui o Teme "Hemeramnr" https://m.edso0.ru/6e864db5
69 KonrtponsHas pabora no teme bubmuorexa [IOK
"Hemeramisr" https://m.edso0.ru/d0484c76
70 AHanu3 pe3yabTaToB KOHTPOJIBHON bubmuorexa [IOK

paboThI, KOPPEKIHUS OMINOOK

https://m.edsoo.ru/2b7e9510
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IlonoxeHue MeTanIoB B
[Tepuonuueckoit cucreme
XUMHAYECKHUX DJIIEMEHTOB.

bu6mmoreka [IOK

& OCOOEHHOCTH CTPOCHUS https://m.edso00.ru/9839c16¢c
AJICKTPOHHBIX 000JI0YEK aTOMOB
METAJLJIOB
OO6uue pusznueckre CBOMCTBA
72 MeTI:Jmoqlz. [IpuMeHeHne MeTaIoB bubmmorexa LIOK
https://m.edsoo.ru/51dac9d3
B OBITY U TEXHHUKE
73 CmuaBsl MetasuioB. Kopposust bubnuorexa [JOK
METaJJIOB https://m.edso0.ru/42b872e3
74 Pemenue 3aga4 pa3nuyHbIX TUIIOB bubmorexa HOK
https://m.edsoo.ru/e3de37b6
ONEKTPOXUMHUYECCKHUH Ps
75 HaHpH)I:(eHI/Iﬁ MeTaJ'IJ'IOE. IOL6mHe bubmorexa HOK
https://m.edsoo.ru/94eb377a
CHOCOOBI MOTYyYEHUS] METAIIIOB
OO6m1ast XxapakTepruCTUKa METAIIJIOB
|A-rpynmel [lepronngeckoit
CUCTEMbI XUMHYECKHUX JICMEHTOB.
76 Hatpuii 1 xanuii: noixydeHue bubmorexa LIOK
’ https://m.edsoo.ru/e12c26b3
(bu3znyecKkrue 1 XUMHUYECKHe
CBOWCTBA, MPUMEHECHUE TIPOCTHIX
BEIIECTB U UX COSIUHECHUN
OO1mas xapakTepucTUKa METaIOB
[HA-rpynnst [lepuoauueckoit Butmorexa LOK
77 CUCTEMbI XUMHYECKHUX JICMEHTOB.

Maruuii 1 KaJIbIIUi: MOJTy4YEHHE,
(bU3UYeCKre U XUMHUYECKUE

https://m.edsoo.ru/7c3e49c0
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CBOMCTBA, IPUMEHEHHUE TTPOCTHIX
BEIIECTB U UX COSTUHEHUH

JKEcTKOCTh BOABI U CIIOCOOKI €8

bubmuoreka [JOK

8 yCTpaHCHUs https://m.edsoo.ru/c74bfae9
AJIFOMUHMI: TTOTy4YEeHHE
79 (dbuzuveckue u XI/Iyl\:III/I‘IeCI,(I/Ie bubmmorexa LIOK
. https://m.edso0.ru/0e79b266
CBOICTBA, IPUMEHEHNE
AMdoTepHbIE CBOMCTBA OKCHIA U
80 TUJPOKCH]IA aJTFOMUHHUS, bu6mmoreka [IOK
THIPOKCOKOMIUIEKCHI aJFOMHHHS, https://m.edso0.ru/5d12d318
UX IPUMCHEHHUE
81 Pemenwue 3a1a4 pa3muIHBIX THIIOB
[IpakTuueckas padbora Ne 7.
82 Pemenne skciepuMeHTaIBHBIX bubnnorexa [HOK
3a1a4 1o TeMe "MeTasuibl TJIaBHBIX https://m.edsoo.ru/27a4af43
noarpymnmn”
OO01as xapakTepucTUKa METaIOB
83 no0ouHbIX noarpymn (b-rpymm) bubnuoreka [IOK
[Meproanveckoii CHCTEMBI https://m.eds00.ru/610d7431
XUMHUYECKHUX DJIEMEHTOB
dusznyecknue 1 XUMHICCKUE
84 CBOMCTBA XpOMa U €ro COeAMHEHUIN bubmorexa HOK
’ https://m.edsoo.ru/9911bef3
WX IPUMEHEHHE
Baxueiine coefuHeHUSI
85 Maprasua. HepM?lHl‘aHaT KaJus, ero bubmorexa IOK
. ’ https://m.eds00.ru/039d69c8
OKHCJIUTEIbHBIC CBOKCTBA
86 DOu3nIecKrue 1 XUMUYECKHUE bu6mmoreka [IOK

CBOICTBA JKeJjIe3a U ero

https://m.edsoo.ru/1b7f8741
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coenuHenuil. [lonyuenue u
IIPUMEHEHHE CIUIABOB XKelle3a

duznueckue 1 XUMHUYECKUE

bubmuorexa [JOK

87 CEOHCTRA MEJUL 1 €€ COCAMHEHII, https://m.edso0.ru/2bc0f954
UX IPUMEHEHHE
Ouznyeckue 1 XUMHUIECKHe

88 CBOMCTBA IIMHKA M €r0 COCIUHCHMI, bu6mmoreka [IOK
UX IIPUMCHCHHE. https://m.edsoo.ru/b1f2beal
' 1pOKCOKOMILIEKCHI IUHKA
[IpakTuueckas padora Ne 8.

89 Pemenne skcriepuMeHTaNbHBIX bubnunoreka [JOK
3aJ1a4 110 Teme "MeTauibl https://m.edsoo.ru/a6e352ea
moOOYHBIX moArpym"

90 Pemenue 3a1a4 pa3nuyHbIX TUIIOB Bubmiorexa LIOK

https://m.edsoo.ru/a8b83d83

O060061eHne U cucTeMaTH3alus

91 szqelllilﬂoro MaTtepuaia no :CMe Brbmiorexa LIOK

https://m.edsoo.ru/e91fe975

"Meramnbt"

92 KonTponbhas padbota no teme bubnnoreka [JOK
"Merasust" https://m.edso0.ru/83f63ea3

93 AHanus pe3ynbTaToB KOHTPOJIBHON bubnuoreka [IOK
paboThI, KOPPEKIIHS OUINOOK https://m.edsoo.ru/9ebff2fd
Ponb xumun B obecrieueHUn

94 YCTOMYUBOI'O pa3BUTUS bubnmoreka [JOK
yenoBeyecTBa. [[oHATHE O HAYYHBIX https://m.edsoo.ru/080fe1f0
METOJIaX UCCIIEI0BAHUS BEIIECTB

95 Hayunble mpuHIKIIBEI OpraHu3annuu bubnnorexka [JOK

XUMHYECKOTO IMTPOU3BOJCTBA.

https://m.edsoo.ru/2e45a44f
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[TpombliIeHHBIE CITOCOOBI
HOJTY4YCHUsI BOKHEHIINX BEIICCTB

XUMHUYECKOE 3arpsAI3HEHUE

96 OKpYKaroIIel Cpe/Ibl U €ro 1 Bu6mnorexa LIOK
https://m.edsoo.ru/9f11bf51
ITOCJICICTBHS
97 XUMUA U 3J0pPOBBE YEJIOBEKA. 1 bu6mmoreka [IOK
JlekapCTBEHHBIE CPEICTBA https://m.edso0.ru/a6552721
Xumus nuiny. Poas XxuMun B
98 o6ecnequjIIH [MUILEBOA 1 bubmmorexa [IOK
https://m.edsoo.ru/1f7b5bd2
0e30IMacHOCTH
99 Kocmernueckue u napdromepHbie 1 bubnnorexa [HOK
cpenctBa. beitoBast Xumust https://m.edsoo.ru/da42d5a9
XHUMUS B CTPOUTEIILCTBE.
100 BamHeﬁmH: CTPOUTENBHBIC U 1 bubmorexa IOK
https://m.eds00.ru/61e69003
KOHCTPYKIIMOHHBIC MaTCPHAITBI
XHUMHS B CEIIBCKOM XO3SHCTBE.
101 Oprannyeckre 1 MUHEPAIILHBIE 1 bubmorexa LIOK
https://m.edsoo.ru/fd39587d
ynoopeHus
102 CucreMmarmu3anus 1 0000IIeHE 1 bu6mmoreka [IOK
3HAHUH 110 TeME https://m.edso00.ru/db979c70
OBIIEE KOJIMYECTBO YACOB I10 102

I[TPOT'PAMME
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YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHAJIBI 1J151 YYEHUKA

» Xumus: 10 kimacc: yrimyOneHHbIH ypoBeHb: yueOonuk, 10 xinacc/ Epemun B.B., Ky3pmenko
H.E., Tepenun B.1., llpo3nos A.A., Jlyaun B.B., «M3nparenbctBo «/Ipodar

METOAUYECKHUE MATEPHAJIBI VIS YYUTEJIA

e Xumus. 10 knacc. [IporpamMmma. Metoanueckoe miiaHUpOBaHNE
e Xumus. 11 knacc. [Iporpamma. Metoanueckoe miaHupOBaHKE

OUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Sxnace, POUI, Pemy EI'D, Pemry BITP, ®UIIN






