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MNOSICHUTEJIBHAS 3AITUCKA

Pabouast mporpamma 1Mo XMMUU Ha ypOBHE CpPEAHETO 00IIero oopasoBaHuUsl pazpaboTaHa
Ha ocHoBe DexnepanpHOro 3akoHa oT 29.12.2012 Ne 273-®d3 «O6 obpazoBanuu B Poccuiickoit
Odenepanuny, TpeOOBaHMH K pe3yiabTaraM OCBOeHUs (enaepanbHOM  0Opa3oBaTeNbHOM
nporpamMmbl cpeanero obmero oopazoanusa(®OIl COO), mpencraBneHHbIX B DepepanbHOM
rocyJapcTBeHHOM oOpazoBarenbHoM craHaapre COO, ¢ yuérom Konuenmuu npenojaBaHus
yuebHoro mpenmMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaTu3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOrPAMMBI, 1 OCHOBHBIX MOJIOXKEeHUH «CTpareruu
pa3Butus Bocnutanus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

XvMHs Ha YpOBHE YINyOJNEHHOIO M3y4EHHMS 3aHMMAET BAa)XKHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa y4vamuxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanu3zyeMoe B YCIOBHUSX JU(QPEpEeHIIMPOBAHHOTO, MPOPMIBHOTO O0O0ydeHUs, TMPHU3BAHO
obecrieunTh 00111€00pa30BaTEIbHYI0O U OOLIEKYJIbTYPHYIO HMOJIrOTOBKY BBIITYCKHHUKOB IIKOJIBI,
HEOOXOIUMYIO0 Ul aJanTallud MX K OBICTPO MEHSIOLIMMCS YCJIOBUSM KM3HM B COLIMYME, a
TaKXe I MPOAOJDKEHHS OOY4eHHs B OpraHu3alusx MpodecCHOHAIbHOIO 00pa3oBaHHUs, B
KOTOPBIX XUMHUS SBJISIETCS OHOM U3 MPUOPUTETHBIX JAUCIUILINH.

B nmporpamme 1no XuMmMuM Ha3HaueHHE MpeaMeTa «XUMHUS» I0JIydaeT I[OAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoJararomumu nonoxenusmu PI'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHusl U TpeOOBAHUM K YPOBHIO
MOJTOTOBKH BBIMTYCKHUKOB. CBHIETENHCTBOM TOMY SIBISIIOTCS CIIEAYIONIME BBHIOIHIEMBIC
IpOrpamMMoil o XuMUM QyHKIUU:

¢ uHPOPMAMOHHO-METOIMYECKAs, pean3anusi KOTOpPOH obecreynBaeT MOIyYeHUE
IIPEJICTaBICHUS O LESAX, COJEp)KaHUU, oOLIel cTpaTernu OO0y4eHMsl, BOCIIUTAHUS U
pa3sBUTHsI O0YYAIOLIUXCS CPEACTBAMU IMpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOIO
npodus;

®  OpraHM3aLMOHHO-TUIAHUPYIOIIAs, KOTOpass  HIpeJycMaTpuBaeT  OIpeJlesIeHuE:
IPUHLMIIOB CTPYKTYPUPOBAaHUS M  IOCJIEJOBATEIbHOCTH M3y4eHUs Y4eOHOro
MarepHuaia, KOJUYECTBEHHBIX M KAuYeCTBEHHBIX €ro XapaKTepPHUCTHK; IOAXOJO0B K
(OpMHUPOBAHUIO COAEPKATEILHOM OCHOBBI KOHTPOJISI U OIIEHKHM OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydJaroImuxcss B paMKax HTOrOBOHM arrectanuu B (opMe €IUHOTro
rocy/1apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asst yriyOnE€HHOTO U3Y4YE€HUS] XUMHH:

® YCTaHABJIMBAET MHBAPUAHTHOE MPEIMETHOE CO/EepkKaHKE, 00s13aTeNbHOE ISl U3YUYEHUS
B paMKax OTAENbHBIX  Hpodumiel, mpelycMaTpuBaeT  paclpeleieHue U
CTPYKTYPHUPOBAaHHUE €ro IO KJIAaccaM, OCHOBHBIM COJEP)KaTEeNIbHBIM JIMHUSAM/paz/iesamMm
Kypca;

e aéT MpUMEpPHOE paclpesieleHne yueOHOro BpeMeHH, peKOMEHIYEMOT o JIIsl H3Y4eHUs
OTJICNIbHBIX TEM;

e [peasiaraeT MPUMEPHYI IOCIEA0BAaTENbHOCTh H3Y4YEHHsS Y4eOHOro Martepuana cC
y4€TOM JIOTUKH TIOCTPOCHUS Kypca, BHYTPHUIIPEIMETHBIX U MEKITPEIMETHBIX CBSI3CH;

e aéT METOAMYECKYI0 MHTEpIpEeTAaluIo Iefiell W 3aJad H3y4eHus IpeaMeTa Ha
yIIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOmiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKHU TIAHUPYEMBIX pe3ylbTaToOB
OCBOCHMS OCHOBHOH 00pa30BaTEeNIbHOM MpPOTrpaMMBbl CPEAHEro oouero oOpa3oBaHUs
(IMIHOCTHBIX, METANPEMETHBIX, TIPEAMETHBIX), a TAK)KE C Y4ETOM OCHOBHBIX BHIIOB
yueOHO-TI03HABATEIbHBIX JEHCTBUI OOYYaloLIerocss IO OCBOEHHUIO COJEpKaHUA
npeaMera.

[To Bcem Ha3BaHHBIM MO3UIUSAM B MpPOrpaMMe IO XHMHU TPEIyCMOTpEHa

IIPEEMCTBEHHOCTh € OOy4YeHHEeM XHMHUM Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a



npenenaMu  yCTAaHOBJICHHOM TMPOrpaMMON 1O XUMHHM  00s3aTenbHOW  (MHBapUaHTHOMN)
COCTaBJISIIOLIEH collepikaHus y4eOHOTo mpeaMera « XUMHUsS» 0CTaéTcsl BOZMOKHOCTH BHIOOpA €ro
BapHaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABICHUEM
KOHKPETHOTO MO OOyICHHS.

B cootBerctBuu ¢ koHuentyanbHbiMU mojoxeHusmMu DPI'OC COO o Ha3zHayeHUH
npeaMeToB 0a30BOro M yriay0a&éHHOTO ypoBHEH B cucTeme auddepeHInpoBaHHOTO 00yUYeHUs Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alHio TMPEEMCTBEHHOCTH C MOCIEAYIOLUIUM OSTaloM MOJyYeHUS XHUMUYECKOTO
o0pa3oBaHMsI B paMKaX M3y4YEHHUsS CHELUAIbHBIX ECTECTBEHHO-HAYYHBIX M XUMHYECKHX
JTUCIIUIUIMH B By3aX M OpraHu3alusx cpeaHero npodeccruoHaibHOro oopasoanus. B 31oii csa3u
U3Y4YEHUE TIpeaAMeTa «XUMHUS» OPUEHTHUPOBAHO IPEUMYLIECTBEHHO Ha paclIUpeHUE U
yrayOleHne TEOpPEeTUYECKOM U MPaKTUYECKOW TIOATOTOBKM OOY4YaloIIMXCs, BBIOPABIINX
ornpenenéHHbId MpopmIb 00yueHHs, B TOM YUCIE C NEPCHEKTHBON MOCIEAYIOUIETO MOIydYeHHUs
XUMHUYECKOro 00pa3oBaHus B opraHusanusx rnpodeccuonanbHoro oopasosanus. Hapsay ¢ atum,
B cBere TpeboBanuii @I'OC COO K IUIaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHETr0 OOIIer0 OO0pa30BaHUSA W3YYEHUE IMpeaMeTa «XUMHUSD)
OpPUEHTUPOBAHO TAK)KE HA PELICHUE 3a/1a4 BOCIIUTAHUS U COLIMAJILHOTO Pa3BUTUS 00ydaroIIuXcs,
Ha GOPMUPOBAHUE Yy HUX OOIICUHTENIEKTYAIbHBIX YMEHHUM, YMEHUN palliOHATH3AINH Y4eOHOTO
Tpynra © O00OOHmIEHHBIX CHOCOOOB  JIEATENHHOCTH, HMMEIOIUX  MEXKIUCIHUILIHHAPHBIN,
HAAMPEIMETHBIN XapaKTep.

CocraBisitomiuMu  nipeaMeTa «XUMHUS» HAa YPOBHE YIIyOJEHHOIO M3Yy4YEHHS SIBISIOTCS
yrayOnénnbsie Kypcol — «Opranuueckas xumus» U «OOmas u Heopranudeckas xumus». [lpu
OIpe/IeNIEHUU TMOJIX0J0B K OTOOpY U CTPYKTYPHOM OpraHM3ali COAEpMaHHsS 3THX KYpCOB B
nporpaMMme Mo XUMHHU 32 OCHOBY MpuHATH nonoxeruss ®I'OC COO o paznuyusx 6a30BOro u
yriay0nEHHOIO YPOBHEH U3yUEHUS PEAMETA.

OcHoBy cogepxaHusi KypcoB «Opranuyeckas xumus» U «OOmas v HeopraHudyeckas
XUMUS» COCTABJIIET COBOKYIHOCTb MPEIMETHBIX 3HAHUI M YMEHUH, OTHOCSIIUXCS K 0a30BOMY
YPOBHIO HM3yuY€HUs IMpeAMeTa. JTa CHCTeMa 3HAHUM MOJIydaeT OMpeesIEHHOE TEOPETHUECKOe
JIOTIOJIHEHHE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonblIui  00BEM
¢axTonornueckoro marepuaia. Tak, Ha yriayOIEHHOM ypOBHE M3Yy4eHHs MpeaMeTa obecreueHa
BO3MOXXHOCTh 3HAQUUTEJIBHOIO YBEIMYEHHS O00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOICTBaX UX COEAMHEHUN Ha OCHOBE PACIIMPEHUS M YriyOJeHHs MpEeACTaBICHUN O CTPOSHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKAHUS PEaKIUil, pacCMaTpuBaeMbIX C
TOYKHU 3PEHUSI XUMUUECKOW KMHETHKU M TEPMOJIMHAMUKU. V3ydeHne nepruoinyeckoro 3aKoHa u
[lepuoanueckoit  cucTeMbl  XUMHYECKMX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAHUYECKUX MPEACTABICHUSIX O CTPOSCHUH aToMa. XUMHUYECKasl CBSI3b OOBSICHSIETCS C
TOYKHM 3pPEHHS] SHEPreTMUECKUX W3MEHEHUN Npu e€ 00pa3oBaHUU U pa3pyLICHUH, a TaKkKe C
TOYKHM 3peHUs MeXaHu3MOB e€ oOpa3oBaHus. l3yueHue THUIIOB peakUui JOMOJIHSETCS
(GbopMUpOBaHKEM IPEACTABICHUIN 00 ANEKTPOXUMUYECKUX MPOIIECCAaX U AEKTPOJIN3E PacIlIaBOB
U pacTBOpPOB BeHIECTB. B Kypce opraHuyeckod XHMHHM OpPH PACCMOTPEHUU PEAKIIMOHHON
CIIOCOOHOCTH COEIMHEHUH yzemnseTcss oco00e BHUMaHUE BOIPocaM 00 AJIEKTPOHHBIX dddekTax,
0 B3aMMHOM BJIUSIHUM aTOMOB B MOJIEKYJIAX U MEXaHU3MaX peakli.

Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHE KYypCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3YYEHUs i1 KIaccoB ompeaenéHHoro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY H
XapakTep JONOJHEHUH K o01el crucreMe peIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIE
npenMeTsl. Tak, Hampumep, B COACPXKAHWHM TMpeaMeTa s KIACCOB XHMMHUKO-(DH3MYEeCKOro
npoduist 60BINIOE 3HAYEHUE OyIyT UMETh JIEMEHTHI y4eOHOTO MaTepuaja mo oOImeld XUMUU.
[lpy m3yueHuM mnpeaMeTa B JAHHOM Cllydae akleHT OyJeT cielaH Ha OOLIHOCTh METO/I0B
MO3HAHMs, OOIIHOCTh 3aKOHOB U TEOPUN B XMMHUHU U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsi TEOpUs
(MonexkynsipHast Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MAacChl U DHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, SJIEKTPOJIN3a, IPEACTABIECHUS O CTPOCHUH BEIIECTB U IPYTOE.



B 10 e Bpems B cojiep:kaHUM MpeaMeTa s KIIACCOB XMMUKO-OHOJIOTHYECKOTO TPOQHIIs
OonbIINi yaenabHbIN Bec OyaeT UMeTh OpraHuyeckas XUMus. B 3Tom ciydae mpenocraBisieTcs
BO3MOXHOCTB /17151 60s1ee 00CTOSATENILHOTO PACCMOTPEHHSI XUMHUECKOM OpraHU3alny KISTKH KaK
OMOJIOTHYECKON CHCTEMBI, B COCTaB KOTOPOW BXOIAT, K IPUMEpPY, TaKHE CTPYKTypHbIE
KOMIIOHEHTBI, KaK JIMIHJbI, O€IKH, YIJIEBOJbI, HYKJIEUHOBBIE KUCIOTHI M Jpyrue. Ilpu 3tom
3HAHUS O COCTaBE M CBOMCTBAaX IPEICTABUTENENH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CJIy’KaT OCHOBOM JUIS M3yUEHHsI CYIIHOCTH MPOLECCOB (POTOCUHTE3A, IBIXaHUS, TTHILECBAPEHHUSL.

B mane ¢opMupoBaHus OCHOB HAay4HOIO MHUPOBO33PEHHUS, OCBOEHHUS OOLIECHAYYHBIX
METO/IOB MTO3HAHHUS U OTIBITA MPAKTHYECKOTO MPUMEHEHHS HayYHBIX 3HAHWN M3Yy4EHUE MpeaMeTa
«XuMmus» Ha yrIyOJEHHOM YypOBHE OCHOBAHO HA MEXKIPEAMETHBIX CBA3AX € Y4eOHBIMHU
npeaMeTaMu, BXOSIIIMMHU B COCTaB MPEIMETHBIX o0nacTeil «EcTeCTBeHHO-HAyYHBIE IPEAMETHI»,
«Matemaruka 1 uHpopMaTHKa» U «PycCKuil sI3bIK U JINTEpaTypar.

[Tpu m3yuennu yueOHOro mpenmera «XUMUS» Ha YrIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3amadeit
NEPBOCTENICHHON 3HAYMMOCTH SBJISIETCS (OPMHUpOBAaHME OCHOB HAyKM XHMMHUHU Kak oOjactu
COBPEMEHHOI'0 €CTECTBO3HAHUS, IPAKTUUECKOM JeATENbHOCTH 4eJOBEKa U OJHOr0 U3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. PelieHue 31oil 3amaun Ha yriyOIE€HHOM ypOBHE HU3Y4YEHHS
npeaMeTa MpeAnoiaraeT pean3aluio TakuX 1elnei, Kak:

e (QopmupoBaHuE NPEICTABICHUNA: O MAaTEpPUAIbHOM E€IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

Y NI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMUU B CUCTEME €CTECTBEHHBIX HAyK U
e¢ Benylell posin B 0O0ecrieueHUN yCTOWYMBOIO PAa3BUTHS UEIIOBEUECTBA: B PELICHUU
po0JIeM SKOJIOIMUYECKOM, SHEPreTUYeCKOW W NUIIEBOM O€30MacCHOCTH, B Pa3BUTUHU
MEIUIUHBI, CO3JaHUM HOBBIX MAaTepUAlIOB, HOBBIX WCTOYHHKOB JSHEpruH, B
o0ecrnieueHnu palnoHaIbHOIO IPUPOJIOTIOIB30BaAHUS, B (dbopmupoBaHUU
MHUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOJHOM CPEIE;

® OCBOGHHME CUCTEMbl 3HAHMH, JEKallUX B OCHOBE XUMHUYECKOW COCTaBIISAIOLIEH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa: (yHIAMEHTAIbHBIX TOHSATHHA, 3aKOHOB U
TEOPUM XHMMHUHM, COBPEMEHHBIX IpPE/ICTaBIECHUII O CTPOCHHMHU BeEILIeCTBa Ha pa3HbIX
YPOBHSIX - aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HaJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMMYECKUX W KHMHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKaHMS XUMHUYECKHX
peakuuii, 0 XMMHYECKOM PaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX cHUCTEMax, 00 00IuX
HAYYHBIX IPUHIUIAX XUMHUYECKOTO IPOU3BOJICTBA;

e (QopmupoBaHue y 00y4arOImIMXCSi OCO3HAHHOTO MOHMMAHUS BOCTPEOOBAHHOCTH
CHUCTEMHBIX XHMHUYECKHX 3HAHWUU Uil OOBSICHEHHS KJIIOYEBBIX HIEH W MpoldiiemM
COBPEMEHHOM XUMMH, 151 OOBSACHEHMS W NPOTHO3MPOBAHHUS SBICHUN, HMMEIOLIMX
€CTECTBEHHO-HAYYHYI0 MPUPOAY; TPaAMOTHOTO peHIeHHs] MpoOJeM, CBA3aHHBIX C
XUMHEH, TPOTHO3UPOBAHUS, aHAINW3a U OLEHKH C MO3MIHUH 3KOJOTMYECKOH
0€30MacHOCTH MOCEACTBUNM ObITOBOM M MPOU3BOJICTBEHHOM JEATEILHOCTU YEIIOBEKA,
CBSI3aHHOW € XUMHYECKUM MPOU3BOJICTBOM, HCIOJIb30BAHUEM U MepepaboTKOM
BEIIIECTB;

e yriyOJieHHE TPEACTaBICHUH O HAy4YHBIX METOJaX IIO3HAHUS, HEOOXOIUMBIX s
nproOpeTeHus] YMEHHI OpUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMUYECKUX
ABJICHUN, MMEIOIIMX MECTO B TMPUPOJE, B MPAKTUUECKOH JESATENbHOCTH U
MIOBCEIHEBHOM JKHU3HH.

B nmnane peanu3zanuu NEpBOOYEPEAHBIX BOCHUTATENBHBIX U pa3BUBAIOMIMX (YHKIUN
LIEJIOCTHOM CHUCTEMBI CPEIHEro oOIIero oO0pa3oBaHMs MPH M3YUYEHHH IpeaMeTa «XUMHs» Ha
yrIyOoJIEHHOM YPOBHE 0COOYIO aKTyaTbHOCTh TPHOOPETAIOT TaKHUE LIETTH U 3a]]a4H, KaK:

e BOCNHUTaHHE YOEXKAEHHOCTH B IO3HABAEMOCTH SBJICHUH MPUPOJBI, YBAXKEHHUS K
npoleccy TBOpYECTBA B 00JACTH TEOPETUYECKMX M MPHUKIATHBIX MCCIEJOBaHUN B



XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH;

® pa3BUTHE MOTHBAIMK K OOYYCHHWIO M IO3HAHHUIO, CIIOCOOHOCTEW K CAMOKOHTPOJIIO H
CaMOBOCITUTAaHHUIO HA OCHOBE YCBOCHHSI 00I1I€YeIOBEUECKIX [IEHHOCTEH;

® Dpa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HWHTEIUIEKTYaJbHBIX W  TBOPYECKHX
CrocoOHOCTE 00yJaromuxcsi, GOopMUPOBAHUE y HUX CO3HATEIBHOTO OTHOIICHUS K
€caMOOOpa30BaHUI0O U HENPEPHIBHOMY OOPa30BaHUIO KaK YCJIOBHIO YCHEIIHOM
npodeCCHOHATBPHON M OOLIECTBEHHOW IESTEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3/I0POBBIO U TOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH;

e (dopMupoBaHHE€ yMEHUIl W HaBBIKOB pa3yMHOTO IPHPOJOIONB30BAHMS, DPa3BUTHE
OKOJIOTHYECKOM  KYJNbTyphl,  HpUOOpETEeHHE  OmbITa  OOLIECTBEHHO-IIOJE3HON
9KOJIOTHYECKOH JESITeTbHOCTH.

OOmee 4YMCIIO YacoB, MPEAYCMOTPEHHBIX I WM3YYEHUS XMMHUU Ha YIIIyOJEHHOM YpPOBHE
cpenHero obmiero obpaszopanusi, cocrabisger 204 ygacoB: B 10 kmacce — 102 gaca (3 daca B
Heneno), B 11 kmacce — 102 gaca (3 yaca B HeZIeno).



COJAEP/KAHUE OBYYEHUA
10 KUIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[IpenmMer ¥ 3HaUYeHHE OpPraHUYECKOM XHWMHUH, NPEICTaBICHHE O MHOrooOpasuu
OPraHUYEeCKUX COCIUHECHUM.

DNEKTPOHHOE CTPOEHHE aTroMma YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH aroma yriaepoga. XUMUYECKasi CBSI3b B OPraHMYECKUX COECTUHEHUSIX.
Tunel rubpuau3anuu aTOMHBIX opOuTanell yriepoaa. MexaHu3Mbl 00pa3oBaHUsI KOBAJCHTHON
cBsi3U (OOMEHHBIN M JIOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJICH, G- U
n-cBsi3u. OnuHapHas, JBOWHAs W TpoWHas cBi3b. CrocoObl pa3pbiBa CBA3EH B MOJEKYyIax
OpraHuyYecKux BemiecTs. [loHsTHE 0 CBOOOTHOM pajuKalie, HyKIeo(puiIe U AeKTpoduIe.

Teopusi cTpoeHus: opraHudeckux coeauHeHuii A.M. bBytiepoBa U COBpeMEHHbBIE
IIPEJICTABJIEHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOCHUS OPTraHUYECKUX COEAMHEHUN.
Monekynspusie U CcTpyKTypHble (opmynbl. CTpykTypHble (OpMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, cKeinerHas. M3omepus. Buael wn3omepun: CTPYKTypHas,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MOJNEKynax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKThI).

[IpencraBienue o Ki1accu(puKauy OpraHudeckux BemecT. [loHsTHE 0 QYHKINOHATHLHON
rpynme. 'omonorus. ['omonoruueckue psasl. CucremMarnueckass HOMEHKJIATypa OpraHUYeCKUX
coequnenunii (IUPAC) u TpuBnaibHbIe Ha3BAaHUSI OT/ICJIBHBIX PEICTABUTEIICH.

OcobOennoct ¥ KilaccuuKalus  OpraHmdyeckux  peakiuil.  OKuCIHTETHHO-
BOCCTAHOBUTEJIbHbBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIIEpUMEHTAIbHbIE METO/Abl M3YUYEHHS BEIIECTB U UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3laMu OpraHM4ecKUX BEUIECTB W MaTepUalaMHd Ha UX OCHOBE, OMNbITHI IO NPEBPAILEHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuW (MIaBieHHe, OOYyIJIMBaHME U  TOPEHHE),
KOHCTPYHPOBAaHUE MOJIEJIEN MOJIEKYJI OpraHUYECKUX BELIECTB.

Yraesoaopoasl.

Ankanbl. ['oMonorudueckuii psii ajnkaHoB, oOmias opmysa, HOMEHKJIATypa U W30MEpHs.
DJEeKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ alKaHOB, SP -TMOpuAM3alNs aTOMHBIX
opOuTaneit yrieposaa, 6-cBsi3b. OU3HUEeCKUe CBOMCTBA ATKAHOB.

XHUMHUUYECKUE CBOMCTBA aJIKaHOB: PEAKIMM 3aMEIICHUs, U30MEPU3ALNH, JAETUIPUPOBAHUS,
IUKIU3alluy, THPOJIM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3ME peakUuil
PaANKaIbHOIO 3aMEILIECHHUS.

Haxoxnaenue B npupoae. CriocoObl 1oJyueHus: U IPUMEHEHUE aJIKaHOB.

[Muknoankanel. O6mas GopMmyna, HOMeHKIaTypa U uzomepusi. OCOOEHHOCTH CTPOCHUS U
XUMHUYECKUX CBOMCTB MaJbIX (IUKJIOMPONAaH, HHUKIOOyTaH) M OOBIYHBIX (IMKJIOTIEHTAaH,
[IUKIIOTEKCaH ) IUKI0ANKaHOB. CIOoCOOBI MONYYEeHUS U TPUMEHEHHUE [TUKI0ATKAHOB.

Ankensl. 'oMosiorudeckuit psii akeHoB, o01ias ¢popMysa, HOMEHKIATypa. DIEKTPOHHOE
U TMPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJ AJIKEHOB, sz-l“I/I6pI/IIII/IBaLII/I}I ATOMHBIX OpOHTamnei
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpruueckast (Iuc-TpaHc-) nzoMepus. Ousznueckue
CBOMICTBA aJKEHOB. XMMHYECKHE CBOMCTBA: pPEAKIUH IPUCOCAVHEHMS, 3aMEIICHHUS B 0O-
MIOJIOXKEHUE TPU JBOWHOW CBS3M, NOJMMeEpHU3aluu M OkucieHud. lIpaBuno MapkoBHUKOBA.
KavecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIIOCOOBI NOTYUYEHUS M IPUMEHEHHE aIKEHOB.

Ankamuensl.  Knmaccudukammst — ankagueHoB — (CONpsDKEHHBIE,  M30JIMPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIEKTPOHHOTO CTPOECHUS W XMMHUYECKMX CBOWCTB
CONPSDKEHHBIX THEHOB, 1,2- m 1,4-mpucoenunenue. [lonmuMepu3zanuss CONpsSKEHHBIX TUEHOB.
Crioco0bI nostyyeHus 1 IPUMEHEHUE alTKaJHeHOB.



Anxunsl. 'oMonornyeckuii psia ankuHOB, oOmas ¢popmysa, HOMEHKIATYpa U U30MEpHUS.
DONEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJIKMHOB, SP-THOpUAM3AINS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOICTBA ATKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOSANHEHUS, JUMEPU3alluu U TPUMEpPHU3alluu, OKuciaeHus. KucioTHble CBOICTBa ajIKWHOB,
UMEIOIIMX KOHIIEBYIO TPOWHYIO CBsi3b. KauecTBEHHBIE peaknuu Ha TPOHHYIO CBs3b. CrocoObI
MOJIyYEHUs U IPUMEHEHUE alIKUHOB.

ApomMarudeckue yrieBoopoabl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U U30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJIbl OeH30II1a.
du3nuecKue CBOICTBa apeHOB. XMMHYECKHE CBOMCTBA OEH30JIa M €ro TOMOJIOTOB: PEaKIHH
3aMenieHus] B OCH30JIbHOM KOJIbIE U YIJIEBOAOPOIHOM pajauKalle, peaklud MPUCOeIUHEHUS,
OKHCIIEHHE TOMOJIoroB Oen3ona. Ilpeacrasienue 06 opueHTHPYIOLIEM ISHCTBUU 3aMeCcTUTENeH
B OCH30JIbHOM KOJIbIIE Ha MpPUMEpE aJKUJIbHBIX PAIUKAIOB, KapOOKCHUIBHOU, THIPOKCUIIBHOM,
aMUHO- U HUTPOTPYIIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctuposna. CrnocoObl  MOMyYeHUS W NPUMEHEHHE  apOMaTHYeCKUX
YIJIEBOIOPOIOB.

[Tpuponnsrii ra3. Ilonyrasie HedTsable ra3bl. HedTh u e€ mpoucxoxaenue. KameHHbIN
yroiib U TPOAYKTHl ero mnepepadorku. CrocoObl mepepadoTKH He(TH: TEepPeroHKa, KPEKHUHT
(TepMHUYECKHi, KaTaTUTUYECKHii), pudopMuHr, nuponu3. [Ipogykrer nepepabotku HedTH, UX
IPUMEHEHHE B TIPOMBIIUICHHOCTH H B OBITY.

['eHeTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMH YTIIEBOIOPOIOB.

DNEKTPOHHOE CTPOEHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOpPOIOB. Peakiuu 3amenieHus
rajioreHa Ha THAPOKCOTPYIIY, HUTPOTPYIIly, LHUAHOTPYIIy, amuHorpymmy. JleiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO UM  CHUPTOBOrO pacTBopa wiénouyu. BzaumonelicTtBue
JUTAJIOTEHAIKAHOB C MarHueM M LUHKOM. [loHsATHE O MEeTalIoOpraHu4ecKUX COETUHEHUSIX.
Hcronp30BaHue TalOTEHIPOM3BOIHBIX YIJIICBOJAOPOAOB B OBITY, TEXHHKE W TIPU CHHTE3E
OpPraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIbHBIE METOJbl M3y4YEHHMs] BEIIECTB M MX IpPEBpallleHUud: H3y4YeHHE
buznYecKuX  CBOMCTB  YIJIEBOJAOPOJOB  (pacTBOPUMOCTH),  KAUeCTBEHHBIX  peaKIuil
YIJIEBOIOPOAOB Pa3IMYHBIX KJaccoB (oOeclBeunBaHWE OPOMHOM WJIM MOAHOW BOJIBI, pacTBOpa
NepMaHraHata Kajusi, B3aWMOJICHiCTBHE alleTWJeHa C aMMHA4YHbIM pacTBOPOM OKCHJa
cepebpa(l)), kauecTBeHHOE OOHaApyXEHHE YIiepo/ia U BOJOPOJa B OpPraHUYECKHX BEIIECTBAX,
NOJydeHHEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HepTtb» u
«Yromp», ¢ oOpa3suamMu IUIaCTMAacC, KAay4yKOB U DPE3UHBI, MOJEIUPOBAHHE MOJIEKYI
YIIIEBOJOPOAOB U TaJIOTEHIIPOU3BOAHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckmne coelMHeHUs.

[IpenensHble OnHOATOMHBIE cnUpThl. CTpoeHHE MOJIEKYNl (Ha NpuUMepe MeTaHojla |
sTaHosa). ['oMonorudeckuit psij, odmias Gopmysna, n30Mepus, HOMEHKIIATypa U KJIacCU(UKAITHUSI.
dusnueckue CBOWCTBA MpEAETbHBIX OJHOATOMHBIX CIHUPTOB. BoJopoaHble CBS3UM MEXIY
MOJIEKYJIaMH  CHUPTOB. XHUMHYECKHE CBOMCTBA: peakUMM 3aMelleHUus, JeruapaTaiui,
OKHCIICHHS, B3aUMOJICHCTBHE C OPIraHWYECKUMHU U HEOpraHMYecKUMH Kucioramu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUPTHL. JleificTBHe 3TaHONAa M MeTaHOoja Ha OpraHU3M YeJlOBeKa.
Crioco0bI nostyueHust 1 IpUMEHEHNE OJJHOATOMHBIX CITUPTOB.

[Ipocteie 3¢upsl, HOMEHKIAaTypa U u3oMepus. OCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOMCTB.

MHoOroaToMHBIE CHOUPTHI — OSTHJICHTIUKOIh W TIUIepuH. Du3ndeckre W XUMHYECKUE
CBOWCTBA: peakIMM 3aMelIeHHs], B3aUMOJCHCTBUE C OPraHMYECKUMH U HEOPraHUYEeCKUMHU
KHCJIOTaMH, KaueCTBEHHAsl peaklusi Ha MHOToaTOMHbIe cnupThl. IIpencTaBienne o MexaHu3Me
peakuuii HykieouiabHOro 3aMereHus. JleiictBue Ha opranusM yenoBeka. CriocoObl MOTydeHUs
¥ IPUMEHEHNUE MHOTOATOMHBIX CITHPTOB.

®enou. CTpoeHue MOJIEKYIbl, B3aUMHOE BIUSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO S/Ipa.
O®uznyeckue cBoicTBa (peHoma. OCOOEHHOCTH XUMHUYECKHX CBOMCTB (eHosna. KadecTBeHHbIE



peakuuu Ha ¢enon. TokcuuHocTh (enona. CrocoObl MOMy4eHUS M NpUMEHEHHe (eHoa.
®denondopManbaeruaHas CMOJa.

KapOoHunbHBIE COENMHEHHMSI — QIBJETUABI M KETOHBL. JJEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpymmbl. ['oMonoruyeckue psapl anbIerHI0B M KETOHOB, oOmias ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJErMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQJIbJIETUJOB M KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE abIETHUJIOB,
Ka4eCTBEHHBIC peakiuu Ha anbjaeruipl. CrocoObl MONMydYeHUs W NPUMEHEHUE ajbJIerHJI0B U
KETOHOB.

OnHOOCHOBHBIE TpeelibHbIe KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHknarypa. dusmueckue CBOMCTBA OJHOOCHOBHBIX
npeJenbHBIX KapOOHOBBIX KHUCIOT. BOJOpOJHBIE CBA3M MEXIy MOJEKyJaMH KapOOHOBBIX
KHCIIOT. XMMHUYECKHE CBOWCTBA: KHCIOTHBIE CBOICTBa, peakuus STepudukaiuu, peakuuud ¢
Y4acTHEM YIJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOroobpasre kapOOHOBBIX KHUCIIOT.
OCOOEHHOCTH CBOMCTB HEMpPEICTbHBIX U apOMaTHYECKUX KapOOHOBBIX KHCIIOT, JUKAapOOHOBBIX
KHUCIIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHUCIOT:
CTCapHHOBAs, MAJIbMUTHUHOBAs, OJICUHOBAS, JUHO/E8As, JUHONEH08as KHCIOTHL. CrocoOsl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxubie >¢upsl. ['oMonorndyeckuid psia, odmas Gopmyina, ©30MepHsi 1 HOMEHKJIATypa.
®u3nuecKue U XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U ILIEJTIOYHOU Cpejie.

XKupsr. Ctpoenne, pusnyeckre U XMMHUYECKHE CBOWCTBA XKUPOB: THAPOIHU3 B KUCIOH U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COJAEPIKAIIUX OCTATKH HETIPEAETbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBpbUT4 KaK COJIU BBICIINX KapOOHOBBIX KUCIIOT, UX MOIOIIEE JCHCTBUE.

OOmass xapakTepucTuka yriieBonoB. Kiaccudukamus yrieBogoB (MOHO-, AU- U
nonucaxapuzbl). MoHocaxapupl: TJIOK03a, (pPyKTO3a, rajakro3a, pud03a, Ae30KCHpUOO03a.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocunre3. XMMHYECKHME CBOWMCTBA
[JIFOKO3bl:  PEAKUMU C YYaCTUEM CIHMPTOBBIX M  aJbJACTMIHON TIpYII, CIOUPTOBOE U
MOJIOUHOKHCHOE OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajabTO3a M JaKTo3a. BoccraHaBinuBaromme U
HEBOCCTaHaBIUBatoLMe aucaxapuibel. ['maponus nucaxapuaoB. Haxoxnaenue B mpupone u
npuMmeHeHue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eitosno3a. CTpoeHre MakpOMOJIEKYI
Kpaxmaja, TJIMKOT€Ha WU LeUIoio3bl. (PDuiznyeckue CBOMCTBA Kpaxmajga U IEJUTI0JIO03bI.
XVMMHYECKHE CBOMCTBA Kpaxmalsa: THIPOJIM3, KauyeCTBEHHAs PEaKUusi ¢ MOJOM. XUMHUYECKHE
CBOICTBa 1IEJITIOJI03bI: THAPOIIN3, MOTydeHHE 3(PUPOB LeTt003bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BMCKO3a, alleTaTHBIM MIENK).

OKCepUMEHTAJIbHBIE METOJbl M3YyUEHHUsl BEIECTB M MX IpEeBpallleHUui: pacTBOPUMOCTH
pa3IMYHBIX CIHMPTOB B BOJAE, B3aUMOJACHCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOTO
cnupTa B ajbJETU] Ha pacKaJ€HHONM MeJHOW MPOBOJIOKE, OKHCJIEHHWE 3TUJIOBOIO CIHMPTA
JUXPOMATOM KaJjiusl (BO3MOXHO MCIIOJB30BaHUE BHIEOMATEPUATIOB), KaUeCTBEHHbIE PEaKIMM Ha
anbjeruasl (¢ ruapoxkcuaom auamMmmuncepeopa(l) u ruapoxkcunom meau(ll)), peaxkus rmuneprHa
¢ ruapokcunom meau(ll), xumMudeckne CBOMCTBa pacTBOpa YKCYCHOM KHCIIOTBI, B3aUMO/JIeiiCTBHE
pacTBopa TroKo3bl ¢ THapokcuaoMm meau(ll), B3ammonmelicTBie Kpaxmana C HMOJIOM, PEIICHHE
HKCIEPUMEHTANIBHBIX 33j1au 1o TeMaM «CrupThl U GpeHounbl», «KapOoHoBbIe KHCTOTHL. CloXKHbIE
3(huphI».

A3oTcoaepxaniye OpraHnyecKne CoeINHeHusl.

AMUHBI — OpraHMYeckHe TpoM3BOAHbIE aMmMuaka. Kiaccudukanuss amMHHOB:
anrpaTUUecKue U apoMaTUYeCcKHe; MepBUYHbIEC, BTOPUYHBIE U TpeTHUHbIe. CTpOEHHE MOJIEKY,
obmas ¢gopMyna, u3oMepus, HOMEHKIATypa U (PU3NUYECKHE CBOMCTBA. XHWMHUYECKOE CBOWMCTBA
ann(paTHUYECKUX aMHUHOB: OCHOBHBIE CBOMCTBA, AJKWJIMPOBAHUE, B3aUMOACUCTBUE MEPBUYHBIX
AMHUHOB C a30TUCTON KUCI0TOM. CONM aTKUIaMMOHUSL.



AHUIMH — IpeICTaBUTENIb AMUHOB apoMatnyeckoro psaa. CtpoeHue aHwinHa. BzaumHoe
BJIMSIHAE TPYII aTOMOB B MoJjeKyje aHWInHA. OCOOEHHOCTH XMMMYECKHX CBOWCTB aHMIIMHA.
KavectBennsle peakuuyn Ha aHWwinH. CrocoObl MOJNydeHHs W MPUMEHEHHE aTu(paTHYeCKHX
amMHHOB. [losyuenune aHwIMHA U3 HUTPOOEH301a.

AmuHokuciotel. Homenknarypa u  uszomepus. OTHenbHbIE NPEACTABUTENU  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckue CBOMCTBA aMUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMHHOKHUCIIOT Kak aM(OTEpHBIX OPTraHMYECKUX COCTUHEHUH, pEeakius IMOJIUKOHACHCAINH,
oOpa3oBaHue NENTUAHOM cBsi3u. buonornueckoe 3HaueHne aMUHOKUCIOT. CHHTE3 U THAPOIIH3
HENTUIOB.

benkn xak mnpuponnsle nonaumepsl. [lepBuuHas, BTOpHYHas M TpPETH4YHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOMCTBA OCJIKOB: THIPOJIN3, JACHATypauus, KaueCTBEHHBIC PEaKIUH Ha
Oernku.

OKCHEpUMEHTAJIbHBIE METOJAbl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pPacTBOPEHUE
0enIKoB B BOJIE, IeHATypaLusl OEIKOB IPU HarpeBaHMU, L[BETHbIE pEaKkMM Ha OEJKU, pellieHue
AKCIEPUMEHTAJIbHBIX 337a4 10 TeMaM «A30TCOJAEP)KALIUE OPraHUYECKUE COCAUHEHMS» U
«Pacno3HaBaHME OPraHUYECKUX COCIUHEHUID.

BbicokoMoieKy/JIsIDHBIEC COeIMHEHHU .

OcCHOBHBIE TIOHATUS XUMHHM BBICOKOMOJIEKYJISIPDHBIX COCIUHEHHUI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEPHU3aLUH, CPEIHsAs MOJIeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — IIOJMMEPHU3ALUs U TOJIMKOHICHCALINS.

ITonumepHsie MaTepHabl. [ImacTtmaccer (monuaTHIIEH, ITOJIMIIPOIINJIEH,
NIOJIMBUHUIIXJIOPU ], IIOJINCTUPOII, [IOJIMMETUIIMETAaKpUIIar, MOJIMKapOOHATHI,
noJudTUIeHTepedTanaT). Y Tin3anus 1 nepepadoTka riacThka.

OnacroMepbl: HaTypalbHbIl KaydyK, CHHTETHYECKHME Kaydyyku (OyTaJueHOBBIMH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHa: HaTypanbHble (XJIONOK, IIEPCTh, IMIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKUE (KalpOH U JIaBCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TedaoH, KeBiap, HIEKTPONPOBOJAIINE
MOJIUMEPBI, OMopasiiaraeMble MOJIUMEPHI).

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BEIIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pELIEHUE
DKCIIEPUMEHTAIIBHBIX 3a/a4 10 TeMe «Pacrno3HaBaHue MJIaCTMACC U BOJIOKOHY.

Pacuérnrie 3amaun.

Haxoxxnenue MosiekyIsipHO (hopMysibl OpraHUYECKOr0 COETUHEHUS 110 MaCCOBBIM JIOJISIM
AJIEMEHTOB, BXOJSILIMX B €r0 COCTaB, HAXOXJACHHE MOJEKYJISIPHOW (OpPMYJIbl OPraHUYECKOTO
coeHeHus: 1Mo macce (00BEMY) MPOAYKTOB CrOpaHus, MO KOJMYECTBY BellecTBa (Macce,
00BEMY) MPOIYKTOB peaKlUy W/WUIN UCXOAHBIX BEILECTB, YCTAHOBIIEHUE CTPYKTYPHOU (OpMYIIbI
OpPraHMYECKOT0 BEIIECTBA HAa OCHOBE €ro XMMHUYECKHMX CBOMCTB MJIM CIIOCOOOB MOJIY4YEHHS,
ONpeIeNeHUE AOJIU BBIX0JA IPOAYKTa PEAKIUN OT TEOPETUYECKH BO3ZMOKHOTO.

MexnpeaMeTHbIE CBA3U.

Peanu3zanus MexnpeIMeTHBIX CBsI3€l MPH M3y4YEeHHUU opraHmdeckoil xumuu B 10 kmacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHH, Tak U
MOHATUH, IPUHATBIX B OTAEIBHBIX IIPEIMETAX €CTECTBEHHO-HAYYHOT' O [IUKJIA.

OOue ecTeCTBEHHO-HAy4YHbIE MOHATHUS: SIBJICHHWE, HAY4HBIH (akT, ruUmoresa, Teopus,
3aKOH, aHAJIN3, CUHTE3, Kiaccu(ukanus, HaOJIOJEHHE, HW3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJICJINPOBAHUE.

®usnka: marepus, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJa, JHEPreTHYECKHI
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHOe COCTOSIHME BEIIECTBA, (M3UYECKUE BEIWYHMHBI,
€MHULIBI U3MEPEHUS, CKOPOCTh, SHEPT U, Macca.



buonorus: xierka, opraHu3M, 3Kocuctema, omochepa, MeTaboONIM3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TETepOTPO(HBIA THUII TUTaHUA, OpoXeHUe, (OTOCHHTE3, IbIXaHHE, OCJKH,
YIIICBOJIBI, )KUPBI, HYKJIICHHOBBIC KUCIOTHI, (DEPMEHTHI.

['eorpadus: mone3Hbie HCKOMAeMbIE, TOTUIHBO.

TexXHONOTHS: TUIIEBBIE MPOTYKTHI, OCHOBBI PAIlMOHATHHOTO MHUTAHUS, MOIOIIIUE CPEICTRA,
MaTepHalbl U3 UICKYCCTBEHHBIX M CHHTETUYCCKHX BOJIOKOH.



INIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA ITPOI'PAMMELBI 110 XMUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OGPA30OBAHUS

JIMHHOCTHBIE PE3YJIBTATbHI

B coorBercTBUHN C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUS TMpeamMera «XHUMHUS» Ha YPOBHE CpeaHero ooiiero obpazoBaHus
BBIJICTICHBI CJICTYIOIINE COCTABISIONINE: OCO3HAHUE O0YYAIONIMMHUCS POCCHICKON TPaXKIaHCKON
UJCHTUYHOCTU; TOTOBHOCTH K CaMOpPa3BUTHIO, CAMOCTOSITEILHOCTH M CaMOOIPEAETICHUIO;
HAIMYUE MOTHUBAlMM K  OOYYCHHIO; TOTOBHOCTH M  CIIOCOOHOCTh  OOYYArOIIMXCS
PYKOBOJICTBOBATbCA MPUHATHIMH B OOIIECTBE MpPaBWJIAMU W HOPMAaMU IOBEICHUS; HaJIUuue
MPABOCO3HAHUS, SKOJOTHIECKON KYJIbTYPhI; CIIOCOOHOCTh CTaBUTH IICJIM M CTPOUTH KM3HCHHBIE
IUTaHBI.

JIM9HOCTHBIE PE3yNIbTAaThl OCBOCHUS MpeAMeTa «XHUMHS» OTPaxaroT cHOpMUPOBAHHOCTH
OTIbITa [MO3HABATENBHON U MPAKTUUYECKOM NesATeIbHOCTH 00yUaroluXcs B MpoIiecce peann3aun
00pa3oBaTeNbHON AESTEIHHOCTH.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMeTa «XUMHUSD» OTpaxaroT c(HOopMHUPOBAHHOCTH
OTIbITa MTO3HABATENBHON U MPAKTUUYECKOM NeATENbHOCTH 00yUYaloluXcs B MpoIlecce peann3anun
00pa3oBaTenbHON AeSTEIPHOCTH, B TOM YHCJIE€ B YACTH:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

OCO3HaHHUS 00YyYarOIIMMUCS CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 00SI3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSIIKY;

MNpEaACTaBJICHHUA O COLNUMAJIBHBIX HOpMax MW IpaBUIaX MCEKINYHOCTHBIX OTHOIIIEHUU B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOp‘IeCKOﬁ ACATCIIBHOCTH ITPpU CO3AaHUHA y‘Ie6HI)IX ITIPOCKTOB,
pelIeHnr y4eOHbIX U MTO3HABATENbHBIX 3314, BBIMOJIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MMOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI JPYTHX
[IPU aHAJIKM3€ Pa3INYHBIX BUJIOB YUYEOHOH N€ATEeIbHOCTH;

2) NATPUOTHYECKOTO BOCITUTAHNS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAYYHOMY HACIEAHIO OTE€YECTBEHHOMN
XHAMUH,

YBa)XEHHSI K TPOLIECCY TBOPYECTBA B OOJACTH TEOPUM U MPAKTUYECKOTO MPUIOKECHUS
XUMHHU, OCO3HaHWA TOIO, YTO JAaHHBIC HAYKM C€CTh PE3YIbTAT JIMUTCIbHBIX H&6J’IIOI[CHI/II\/’I,
KPOMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

WHTEpECa M TI03HABATEJIBHBIX MOTHBOB B TIOJIYYEHHH U TMOCIEAYIONIEM aHAINU3E
uH(OPMAIIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OICHUBATh CHUTyallUd, CBA3aHHBIC C XHUMHUUYCCKHMHU ABJIICHUAMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAaJbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEJCHHE W TOCTYIKHA CBOMX TOBApHUINEH C TMO3HUIMN
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HAaHUuA HOCJIeJICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHus KyJbTYPBbI 310POBbSI:

MOHUMAaHUs IIEHHOCTEH 370pOBOTO W 0€301acHOTO 00pa3a KU3HHU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOoIeHnsT MpaBmiI 0€30MacHOTO OOpaIieHusl C BEMIECTBAMU B OBITY, TOBCEIHEBHOM
JKU3HU, B TPYIOBOU JISATEIHHOCTH;

IMOHUMaHHA [OECHHOCTH IPaBHUJI HWHIUBUAYAJIBHOIO W KOJIJICKTHUBHOI'O 0e301macHoOro
MOBEJICHHUS B CUTYAIIUSX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;



OCO3HAHMSI TOCIEACTBUI M HEMPUSATHS BPEAHBIX NPUBBIUEK (YMOTPEOJIEHUS alKOTros,
HapKOTUKOB, KypeHUs);

5) TpynoBOro BoCIMTAHUSA:

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B Yy4eOHO-HCCIIEOBATEIbCKON JESTEIbHOCTH,
OOLIECTBEHHO 10JIE3HOM, TBOPUECKOM U IPYrUX BUAAX JAESITEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PCIICHUM IPAKTUYECKUX 3a4ad COLUAIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTUYECKOMY HM3Y4YEHHIO MpOo(peccuil pasiMyHOro poja, B TOM YHUCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XKCHHUs K TPYLY, JTIOASAM TPyJla U pe3ysbTaTaM TPYAOBOH IEATENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HWHAWBUIYAIBHOW TPACKTOPHH OOpa3oBaHMUS,
Oyaymei npodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMHUH, MHTEPECOB U MOTPEOHOCTEH 00IeCTBa;

6) IK0JI0rH4eCcKOro BOCIIMTAHMS:

HKOJIOTHYECKH I[eNIECO00Pa3HOr0 OTHOLICHUSI K MPUPOJIE KaK MCTOUYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

NOHMMAHHUA TJ100aJIbHOTO XapaKTepa 3KOJIOTMUECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE NPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HaHUS HEOOXOJUMOCTH MCIIONIb30BAHUS JOCTUKEHUN XUMHUM Ul PELIEHUS! BOIIPOCOB
palMOHaIbHOIO IPUPOIOIOIB30BAHNUS;

AKTUBHOI'O HENpPHUATHS JEHCTBUI, NPUHOCSIIMX BpEl OKpYXarollel HmpupoaHOMl cpene,
YMEHUSI IPOTHO3UPOBATh HEOJAroNpUSATHBIE SKOJIOTHYECKHE MOCIEICTBUS MPEANPUHUMACMbIX
JICHCTBUN U NPENOTBPALLATD UX;

HaJIMYUS Pa3BUTOrO HKOJIOTMYECKOTO MBIIUIEHUS, 3KOJOTMYECKON KYJIBTYphI, OIBITa
JESTEIIbBHOCTH  DKOJIOTUYECKOW  HAlpaBICHHOCTH, YMEHHS PpYKOBOJCTBOBATbCSI HMHU B
[I03HABATEJIbHOM, KOMMYHUKAaTUBHOM M COLIMAJIbHOMN MPaKTUKE, CTIOCOOHOCTU U YMEHUs aKTUBHO
IPOTHBOCTOSATH HICOJIOTHH XeMO(pOOHH;

7) BEHHOCTH HAYYHOI'0 IIO3HAHMA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKM U
00I11eCTBEHHOM MPaKTHKY;

NOHMMAaHUS CHEINU(PUKA XUMUU Kak HayKHM, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
PaLMOHATIBHOTO HAyYHOI'O MBIIUIEHHUS, CO3/1aHUU LIEJIOCTHOTO MPEICTABICHHUS 00 OKpYKaroLIeM
MHUpE KaKk O €AMHCTBE IPHUPOJAbI U 4YEJIOBEKa, B MO3HAHWM IPUPOJHBIX 3aKOHOMEpPHOCTEH U
peleHnH IpobIeM COXpaHeHHs! IPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHM JJIs COBPEMEHHON IUBWIM3ALUHU: B €€
TYMaHHCTUYECKON HaNpaBle€HHOCTH M Ba)XKHOW POJIM B CO3/aHUM HOBOM 0a3bl MaTepUabHOM
KYJIbTYpbI, B PELIEHUH ITI00ABbHBIX TPOOJIEM YCTONYHUBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
HHEPreTUYECKOM, TMHUIIEBOM U HKOJOTHYECKOM Oe30MacHOCTH, B PAa3BUTHHM MEIMIIMHBL,
o0ecreyeHny yCIOBUM yCIIEUTHOTO TPYy/Aa U SKOJIOTHYEeCKH KOM(MOPTHOM KM3HU Ka)KJ0To 4iieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOW TPAaMOTHOCTHM: TOHUMaHMsI CYIIHOCTH METOJIOB IO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONb30BaTh MOJydaeMble 3HAHUS IS
aHaM3a U OOBSICHEHHUS SIBICHUH OKPYKAIOLIEro MHpa U MPOUCXOIAIIMX B HEM H3MEHEHHH,
yMEHHUS Jie7aTh 000CHOBaHHbIE 3aKIIOUEHHSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIMXCS TAaHHBIX
C 1IeJIBIO MOIYYE€HHUS JOCTOBEPHBIX BHIBOJIOB;

CHOCOOHOCTH CAMOCTOSITENILHO UCIIOIb30BATh XMMUYECKHUE 3HAHUS JJIS PELIeHUs TpobiieM
B PEAJIbHBIX )KM3HEHHBIX CUTYALIHSX;

MHTEpECca K NO3HAHUIO, UCCIIEI0BATENBCKON JESATENBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpPepbIBHOMY OOpa30BaHMIO M CcaMOOOpa30BaHMIO, K
AKTUBHOMY IIOJIy4EHHMIO HOBBIX 3HAaHUM 1O XUMHM B COOTBETCTBUM C JKU3HEHHBIMHU
MOTPEOHOCTSAMH;



UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3inyHbIX chepax mpodeccuoHaTbHON
JeATEIIEHOCTH.

METAINIPEIMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yiabTaThl OCBOSHHS MPOTPAMMBI 10 XMMHH Ha YPOBHE CPEIHEro
o01ero oOpa3oBaHus BKIFOYAIOT:

3HaUMMBIC JJIs1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYYAIOIIUXCS MEKIUCIUTUTHHAPHBIC
(MeXIpeaMeTHbIC) OOIeHAYYHBIE TIOHATHS, OTPAXKAIOIINE IEJIOCTHOCTh HAyYHOW KapTHHBI MUPa
U crienuUKy METOJIOB TIO3HAHMSI, HCIIOJIb3yeMbIX B €CTECTBCHHBIX HayKax (MaTepus, BEIIECTBO,
SHEpPrus, SBJICHHE, MPOIECC, CHCTEMa, HaYYHBIH (DaKT, MPHHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHS, HCCIIEI0BaHNE, HAOIIOACHHIE, U3MEPECHHE, YKCIIEPUMEHT U JIPYTHUE);

YHHBEpCaJIbHBIC yueOHbBIC JeACTBUS (To3HaBaTeIbHBIC, KOMMYHHKATHBHBIC,
perynsaTuBHbBIE), oOecneunBaronie (GOpMUpOBaHHE (YHKIMOHAIBHOM T'pPaMOTHOCTH U
COILIMAJILHOM KOMITETECHITMH 00YJarOIIHXCS;

CIIOCOOHOCTh ~ OOYyYaroIMXCA  HMCIOJIb30BaTh  OCBOEHHBIE  MEXIUCHUIIMHAPHBIC,
MHUPOBO33PCHYCCKHE 3HAHHMS W YHHBEpPCAJbHbIC Yy4YeOHBbIC JECHCTBHSI B TIO3HABATEILHOW U
COLIMAJILHOM MTPAKTHKE.

MeranpeaMeTHbIe PEe3yNbTaThl  OTPAKAIOT OBJIAJICHUEC YHUBEPCAIBHBIMU YICOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATHBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

ITo3HaBaTebHbIE YHHBeEPCAJIbHbIE YUeOHbIE 1elCTBUS

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (POPMYIMpPOBaTh U aKTyadU3UpOBAaTh MpoOiieMy, paccMaTpuBaTh €€
BCECTOPOHHE;

ONpENENATh LENU JeATeTbHOCTH, 3aJlaBas HapamMeTpbl W KPUTEPUU HX JIOCTHKECHUS,
COOTHOCHUTD PE3ybTaThl AEITEILHOCTHU C MOCTABICHHBIMU IENISIMU;

UCIIOJIb30BAaTh TPH OCBOCHHHM 3HAHWW TPHUEMBI JIOTHYECKOTO MBIIUICHHS: BBIICIATH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBATh WX B3aHMOCBA3b, HCIOJIB30BATh
COOTBETCTBYIOIINE TOHSITHS JTsI OOBSICHEHUS OT/ICTBHBIX (DAKTOB M SBJICHUH;

BBIOMpATh OCHOBAHMS M KPUTEPUHU I KIaCCU(PUKALIUY BEIIECTB U XUMHUUECKHUX PEaKIIHii;

YCTaHABIIMBATh TPHYNHHO-CJICICTBEHHBIC CBSI3U MEXK/Ty N3YIaeMbIMU SBIICHUSIMU;

CTPOUTH IJIOTUYECKUE PpACCYKIEHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISBJISITH 3aKOHOMEPHOCTH M MPOTHUBOPEUHS B PACCMATPUBAEMBIX SBJICHHSX, (POPMYITHPOBATH
BBIBOJIbI U 3aKJTFOUEHUS;

MPUMEHSTHh B TIPOIECCE MO3HAHUS HCIIOJIb3yeMbIe B XMMHH CHMBOJIMYECKHE (3HAKOBHIC)
MO/JIEJIH, TPe0O0Pa30BbIBATH MOJIETbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJIEMEHTA,
XuMHYeckas (opMylia, YpaBHCHHE XHMHUYSCKOM pEaKIUuu — TPU PEIIeHUHd YIeOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/a4, IPUMEHSATh Ha3BaHHBIE MOJEIbHBIC MPEACTABICHUS
JUTSI BBISIBIICHUS XapaKTEPHBIX MTPU3HAKOB U3y4aeMBbIX BEIIECTB U XHMHUSCKUAX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE 1eliCTBUS:

BJIQJICTh OCHOBAMH METO/IOB HAYYHOTO MTO3HAHMS BEIIECTB M XUMHYECKUX PEAKIIHIA;

dbopMynupoBaTh LENM M 3aJa4d  HCCIEAOBAaHUSA, WCIOIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO CPOPMYIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
TUTst QOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIIBHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BJIQJICTh HABBIKAMH CAMOCTOSTEIHHOTO TUTAHWPOBAHHUS M TIPOBEIACHHS yYECHUYCCKHX
HKCIIEPUMEHTOB, COBEPIIIEHCTBOBATh YMEHHS HAOMI0aTh 32 XOJIOM MpoIlecca, CaMOCTOSTEIBHO
IIPOrHO3UPOBATh €ro pe3ynbTaT, (popmyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTaTOB UCCIIEOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;



npuoOpeTaTh ONBIT YYEHUYECKOW HCCIIEAOBATENIbCKONM W MPOEKTHOM JesTeIbHOCTH,
HPOSIBIATE CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOATENBHOMY IIOMCKY METO/AOB pEIIECHUs
NPaKTUYECKHX 33/1a4, IPUMEHEHUIO PA3JIMYHbIX METOIOB MIO3HAHMS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBATHCSI B  paA3IMYHBIX HCTOYHMKAX HWHPOpMaLuU (HAYYHO-TIOMYJISIpHAsS
JauTepatypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE IOCOOMs, pecypcbl VHTepHera),
aHAM3UpPOBaTh HMH(POPMAIMIO pPA3TUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLIEHUBATh €€ I0CTOBEPHOCTh U HEIIPOTUBOPEUMBOCTH;

dbopMynHupoBaTh 3ampOChl M TMPHUMEHATh Pa3IMYHBIE METOAbl NPH TOUCKE H OTOOpe
uHpopMaLnu, He0OXOAUMOM Ui BBIIOJIHEHHsI yUeOHbIX 3aau ONPeeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3JINYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMAIBHYIO (OPMY IpeACTaBICHUs WHPOPMAIUH (CXEMBI,
rpaduKH, TuarpaMmbl, TaOJIUIIBI, PUCYHKH H JIPYTHUE);

UCTIOJIb30BaTh HAYYHBIA SI3bIK B KadyeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUecCKue M MaTreMaTU4yecKue) 3HaKu U
CHMBOJIBI, (popMyIiel, aO0peBUATYpbl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATTIAJIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpCAJIbHbIC y4eOHbIe 1eiiCTBUS:

3a/1aBaTh BOMPOCHI IO CYIIECTBY 0OCYXTaeMOH TEeMBI B XOC TUAIOTA U/UITH TUCKYCCHH,
BBICKA3bIBaTh UieH, GOPMYIUPOBATH CBOM MPEAJIOKEHUS OTHOCUTENILHO BBIITOJIHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlMeN pe3yiIbTaTOB I103HABATEIBHOW ACATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO CO CBEPCTHUKAMH 1P  BBIIOJHEHUM XUMHUYECKOIO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanu3anuy y4eOHOro MpoeKTa, U (OpMYyIUpPOBATH BHIBOJBI MO pe3yjbTaTaM MNpPOBEAEHHBIX
UCCIIEIOBAaHUN MTyTEM COTIIaCOBaHMSI MTO3UIMIA B X0/1€ 00CYXIeHUS 1 00MEHa MHEHHSIMU.

PerJIHTI/IBHLIe YHUBEPCAJTBHBLIC yqeﬁm,le JelcTBHUA:

CaMOCTOSITENIBHO IIJIAaHUPOBaTh U OCYILECTBIATH CBOIO ITO3HABATENBHYIO JESATEIBHOCTD,
onpenenss €€ eI W 3aJa4d, KOHTPOJIMPOBaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npejularaeéMblii aropuT™M JIeHCTBUI NpU BBIMOJHEHWU Y4YE€OHBIX M MCCIIEOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO UX PEIIeHUs C yYETOM MOJyUYEHHUsI HOBBIX 3HAaHUN O
BELIECTBAX U XUMHUUYECKUX PEAKLUSAX;

OCYIIECTBIATh CAMOKOHTPOJIb JI€ATEIbHOCTH HA OCHOBE CAMOaHAJIN3a U CAMOOLICHKH.

IMPEJIMETHBIE PE3YJIBTATDBI

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS MPOrPAMMBI IO XUMUU Ha YriayOIEHHOM ypOBHE Ha
YPOBHE CpeaHero oOuero oopa3oBaHMs BKIIOYAIOT crelupuyeckue aas y4eOHOro mpeamera
«XUMHUS» HaydHble 3HAHHUS, YMEHHSI U CHOCOOBI JIEHCTBUH IO OCBOEHHUIO, MUHTEPIpETAluu U
npeoOpa30BaHUIO 3HAHHM, BUABI I€ATEILHOCTH M0 MOJTYYEHUIO HOBOTO 3HAHUS U MPUMEHEHUIO
3HaHUW B Pa3IMYHBIX y4EOHBIX CUTYyallUsX, a TaKXK€ B peaJbHBbIX >XU3HEHHBIX CHUTYallHsX,



CBSI3aHHBIX C XuUmueil. B nporpamMme 1o XUMHUHU MPECAMCTHBIC PC3YJIbTAaThbl MPCACTABJICHBI I10
roaaM U3y4YCHUA.

10 KJIACC

[TpenmeTHbIe pe3ynbTaThl OCBOCHUS Kypca «OpraHnyecKast XUMHs OTPaXaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECTe W 3HAUEHUU OPraHWYecKOW XUMHH B
CHCTEME E€CTECTBEHHBIX HAYK U €€ PO B 00ECTIIeUCHNH YCTOHYMBOTO PA3BUTHS YEIOBEUECTBA B
pelieHrur MpoOJIeM 3KOJIOTUYECKOM, PHEPreTUYecKo M MUIIEeBOM 0€30MacHOCTH, B Pa3BUTUU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEPUAIOB, HOBBIX HCTOYHHUKOB HHEPIUU, B O0ECIEYCHUU
PaLMOHATIBHOTO MPHPOJIONIONIB30BaHMs, B (POPMUPOBAHMH MHUPOBO33PEHUS U OOLICH KyIbTYpHI
YelloBeKa, a TakKe ODKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0pOBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOW XUMHUYECKHX 3HAHMH, KOTOpas BKIIOYAET: OCHOBOIOJAraollue
MMOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, AApO W DJICKTPOHHASA 000J104YKa aroma, S-, p-, d-
aTOMHBIE OpOUTAINM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIU3allds aTOMHBIX
opOuTanel, WOH, MOJIEKYNla, BaJCHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTENEHb OKHCICHHS,
XUMHUYECKasi CBS3b, MOIIb, MOJISIpHAs Macca, MOJISIPHBIM OO0BEM, YIJIEPOAHBIN CKeNerT,
(GyHKUMOHANBHAS TPYIIA, PaguKal, CTPYKTypHbIe (GopMyisl (pa3BEPHYTHIE, COKpallEéHHBIE,
CKEJICTHbBIC), M30MEpHUsl CTPYKTYpPHAas M MPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
U30MEpBl, TOMOJIOTHUECKUH PsiZl, TOMOJIOTH, YTJIEBOJAOPOIbI, KHUCIOPOA- U a30TCOICPIKALIHIEC
OpraHUYECKHUe COCIMHEHHs, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIECKYJISIPHBIE
COCIMHEHUS; TEOpHUH, 3aKOHBI (mepuoaudeckuii 3akon JI. M. MenneneeBa, Teopusi CTpOCHUS
oprannueckux BemecTB A. M. byrnepoBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHMsI W TPEBPAIICHUS DJHEPTUU TMPH XUMHYECKHX pEaKIusiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JieXKalllue B OCHOBE MOHUMAaHUS
OPUYMHHOCTH H CHCTEMHOCTH XHMHYECKHX SIBIICHHH, WpPEJCTAaBICHUS O MeXaHH3Max
XUMHYECKHX peaKlHid, TEePMOJWHAMUYECKHMX M KHHETUYECKUX 3aKOHOMEPHOCTAX HX
NPOTEKaHHS, O B3aMMHOM BIIMSHUM aTOMOB M TPYII aTOMOB B MOJIEKYJNax (MHAYKTUBHBIA U
Me30oMepHbIi 3 dexTr, opuentanTsl | u |l pona); dbakronoruueckue cBeqeHUs O CBOMCTBAX,
COCTaBe, MOJyYeHU! U 0€301TaCHOM UCTIOH30BAHNHY BaXKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY
U TPaKTHYECKOW JEATeNbHOCTH YeJOBeKa, OOLIMX HAayYHbIX MPUHIMIAX XMUMHUYECKOTrO
NPOM3BOJICTBA (HA MPUMEPE MPOU3BOICTBA METAHOJA, IepepadOTKN HEPTH);

c(OPMHPOBAHHOCTh YMEHUM: BBISABIATH XapaKTepHbIE MPU3HAKH MOHATHHA, yCTaHABINBAThH
UX B3aMMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIINE IMOHITHS IPU OIMCAHUU COCTaBa, CTPOCHUS U
CBOWCTB OPraHMYECKUX COEMHEHUH;

c(OpMUPOBAHHOCTh YMEHUI:

UCIIOJIb30BaTh XUMUYECKYIO0 CUMBOJIMKY JJISi COCTaBJIEHUS! MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYII OpraHU4YECKUX BELIECTB;

COCTaBJIATh ~YPAaBHEHUS XUMHUECKHMX pEAaKUMH U  pacKpblBaTb UX CYHIHOCTb:
OKHCITUTEITFHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  IMMOCPEJCTBOM  COCTABJICHUS  AJIEKTPOHHOTO
OamaHca A3THX peaklUud, peakuuil HOHHOro OOMEeHa MyTEM COCTaBIECHUS HX TMOJHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUH;

U3rOTaBIMBATh MOJETM MOJIEKYJl OpraHMYeCKUX BEIIECTB /IS WJUIIOCTPALUU  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS,

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH PUHAIJIEKHOCTh U3YUYCHHBIX OPraHUYEeCKUX
BEIIECTB IO MX COCTaBY M CTPOSHUIO K ONPEACIEHHOMY KIIACCY/TPYIIe COSMHEHUH, 1aBaTh UM
Ha3BaHUA 1o cucremarnyeckoir HomeHknarype (IUPAC) u npuBoauTh TpUBHAJIbHBIE HAa3BaHUS
JUIE  OTACTBHBIX TMPEJICTABUTENCH OpraHMYECKHUX BEMIECTB (ITHJICH, AaleTWIICH, TOJYOJI,
[JIMLIEPUH, STWICHTIUKONIb, (QeHos, (OopMalbIEeTHA, AaleTajabJerusl, aleToH, MypaBbHHas
KHCJIOTa, YKCYCHas KHCIIOTa, CTEApHHOBAs, OJICMHOBAs, MaJIbMHUTHHOBAS KHUCIOTHI, TIUIIHH,
JIaHUH, MAJIbTO3a, (PPYKTO3a, AHWIIMH, TUBUHUII, H30IIPEH, XJIOPONPEH, CTUPOI U JPYTHE);



c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BUJ XUMHUECKOW CBS3HM B OPraHUYECKHUX
COEMHEHUX (KOBAJICHTHAs! M HOHHAs CBSI3b, G- U M-CBsI3b, BOAOPOAHAsS CBA3b);

c(OPMHPOBAHHOCTh YMEHHS TNPHUMEHATH MOJOXKEHHUS TEOPUH CTPOCHHUS OPraHMYECKUX
BemecTB A. M. byriepoBa a1 00bsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (PU3UYECKUE U
XUMHUUYECKHE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH Pa3IMYHbIX KJIACCOB OPraHUYECKUX BEILLECTB!
QJIKAHOB, LMKJIOAJIKAaHOB, AJIKEHOB, AJIKAJUEHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXHBIX 3(UPOB, KHUPOB,
HUTPOCOEIMHEHUH 1 aMUHOB, aMMHOKHUCIIOT, OEJIKOB, YIJIEBOI0OB (MOHO-, TU- U IOJIKCAXapua0B),
WUIIOCTPUPOBAaTh T'€HETUYECKYIO CBA3b MEXKAY HUMHU YPaBHEHMSIMH COOTBETCTBYIOILUX
XMMHUYECKHX PEaKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEPXKIATh Ha KOHKPETHBIX MPHUMEpax XapakTep
3aBUCUMOCTH PEAKLIMOHHON CHOCOOHOCTH OPraHMYECKMX COEIMHEHMH OT KPAaTHOCTU M THIIA
KOBaJIEHTHOM CBSI3HU (OG- U T-CBSA3M), B3aMMHOI'O BIMSHHUS aTOMOB U IPYII aTOMOB B MOJIEKYJIaX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPHU30BaThb HCTOYHHUKH YTJIEBOJOPOJHOTO ChIPbS
(He(Th, MPUPOAHBINA Ta3, yroib), CHOCOOBI €ro MepepadoTKH W MPAKTUYECKOE NMPUMEHEHHUE
IPOAYKTOB EPepabOTKH;

c(OpMUPOBAHHOCTh BJIAJICHUS CHUCTEMOM 3HAHUH O ECTECTBEHHO-HAYYHBIX METOJaX
NO3HAHUS — HaOJIOAEHUM, W3MEPEHHM, MOJEIUPOBAHUM, SKCIIEPUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH 9TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS IPUMEHSATh OCHOBHBIE  ONEpAlMM  MBICIUTEIbHON
NEeSITeTbHOCTH — aHalIW3 W CHHTE3, CpaBHEHHE, O00O0O0IIEHHe, CHUCTEMAaTH3alUIO, BBISBIICHHE
IPUYMHHO-CJIEICTBEHHBIX CBSI3€H — /7151 U3Y4YEHUsl CBOMCTB BELLIECTB U XUMUYECKUX PEAKIIHIA;

c(OPMHPOBAHHOCTh YMEHUH: BBISBIIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C TIOHATHIMHU U
IpPEJCTAaBICHUAMU JIPYTUX €CTECTBEHHO-HAY4HbIX IpeAMETOB i 0Oojiee OCO3HAHHOI'O
NOHMMAHHUS CYLIHOCTH MaTepUaibHOrO €AMHCTBA MUpPA, HUCIOJIb30BATH CUCTEMHbIE 3HAHUS IO
OpPraHMYeCcKON XUMMHU JJIsi OOBSICHEHHS U MPOTHO3MPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-
HAy4YHYIO IPUPOAY;

c(OPMHPOBAHHOCTh YMEHMH: MPOBOAUTH PACUYETHl 1O XMMHUYECKMM (opMmylraMm U
YPaBHEHUSAM XHMHUYECKUX DPEAKIMH C UCHOJIb30BaHHMEM (U3UUECKHX BEIMYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacuéThl MO0 HAXOXACHUI0O XMMHUECKON (hOopMyIbl BellecTBa MO M3BECTHBIM MAacCOBBIM JOJISIM
XUMHUYECKHX 3JIEMEHTOB, IPOAYKTaM CrOpaHus, MJIOTHOCTH ra3000pa3HbIX BEIECTB;

c(OpMHUPOBAHHOCTh YMEHHI: MPOTHO3UPOBATh, aHATU3UPOBATH M OLEHUBATh C MO3ULIUN
HKOJIOTHUECKOM 0€30MacHOCTU MOCIEACTBUS OBITOBOM M NPOM3BOJCTBEHHOM JAEATENIBbHOCTH
YEJIOBEKa, CBSI3aHHOM C TepepabOTKON BEIIECTB, HCIOJIb30BATh TOJYyYEHHBIE 3HAHUS IS
HPUHATHS TPAMOTHBIX peIlIeHUH MPoOieM B CUTYAIUsIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCHEPUMEHT (TIOJIyYe€HHE U N3yueHHE CBOMCTB OPraHNYECKUX BEIECTB, KAUECTBEHHbIE PEAKLIUU
YIJIEBOJOPOAOB PAa3IMYHbIX KJIACCOB M KHUCIOPOJCOJEPKAIINX OPraHU4YeCKHX BEIIECTB,
pellleHne HJKCIEPUMEHTAIbHBIX 3a/Jad 10 PACIO3HABAHMWIO OPraHMYECKHX BEIIECTB) C
coOnrofieHreM TMpaBuil  0e30mMacHOro  oOpalleHusi C  BelecTBaMH U JJaOOpaTOpHBIM
o0opynoBanuem, (opMyIUpOBaTh IeJIb HMCCICIOBAHUS, NMPEICTABIATh B pa3iIu4yHONl (opme
pe3yNbTaThl IKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX IOCTOBEPHOCTH;

c(OPMHPOBAHHOCTH YMEHHIA:

coOiroAaTh IMpaBWiIa HKOJIOTUYECKH I1eJIeCO00pa3HOro MOBENEHUs: B OBITY M TPYAOBOMU
JEATEIIBHOCTH B IIEJIAX COXPAHEHUS CBOErO 370POBbs, OKPYXKAlOUIEW MPUPOJHON Cpenbl U
JOCTHXKEHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HaBaTh ONACHOCTb TOKCHUYECKOI'O JAECUCTBHS HA JKUBBIE OPraHU3MBbl ONPEIEIIEHHBIX
OpPraHMYeCKHX BEIIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;



AHATM3UPOBATh  IEIECOO0PAa3HOCTh  NMPUMEHEHHS  OPTaHMYECKUX  BEHIECTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOIIEHUS PUCK-TIONb3A;

c(OPMUPOBAHHOCTh YMEHHI: OCYIICCTBIIATH IICJICHANIPABICHHBI MOWCK XUMHUYECKOU
uH(pOpMallMK B Pa3IMYHBIX HCTOYHUKAX (HayyHas U y4deOHO-Hay4Hasl JUTepaTypa, CpelcTBa
MaccoBoil uHGpopMmaruu, WHTEpHET W JApyrue), KPUTUYECKH aHAIM3UPOBATH XUMHUYECKYIO
uH(popMalrio, repepadaTbiBaTh €€ U UCIOJB30BaTh B COOTBETCTBUU C IOCTABJIEHHON y4eOHOI
3a/1auen.



TEMATHYECKOE INTAHUPOBAHHUE

10 KVIACC
KonuyecTBo yacos DJIEeKTPOHHbIE
Ne HaumeHoBaHue pa3/ieioB M TeM NPOrPAMMBbI KOHTPOJIbHbIE IIpakTuye (uudposore)
n/n Bcero CKHe o0pa3oBaTe/ibHbI
padoThbI paGoThI e pecype
Paszgea 1. TeopeTudeckue OCHOBbI OPraHUYeCKOH XUMUM
11 [Ipenmer oprannyeckoit xumuu. Teopus cTpoeHus 8
opranudeckux coenunenuit A. M. bytieposa
Htoro no pazneny 8
Pa3nea 2. Yraesogopoasl
21 [IpenenbHbIE yrIeBOJOPOIbI — aJIKaHBI, 5
[UKIIOATKAHbI
29 HenpenenbHble yriieBOIOPOIbI: alIKEHBI, aJKaIHCHBDI, 14 1
QTKIHBI
2.3 ApomaTruyeckue yrieBoa0pobl (apeHbl) 8
24 [IpupoaHbIE HCTOYHUKH YTIIEBOJAOPOJOB U UX 4
nepepadoTka
2.5 ["asioreHnpon3BOAHBIE YTIEBOAOPOAOB 4 1
Hroro no paszneny 35
Pa3nen 3. Kuciopoacoaep:kaiue opranu4eckue coeJUHeHHs
3.1 Crnuptsl. Oenon 11 1
39 KapOoHunbpHbIE COeTMHEHMS: albJIeTU/Ibl U KETOHBI. 21 1
Kap6onoBsie kucnotbl. Crioxxknble 3¢upsl. Kupbl
3.3 VrneBoasl 9 1
Uroro no pazgeny 41

Pa3nes 4. AzoTcoaepskainue OpraHu4ecKue coeJuHeHHs




4.1 ‘ AMUHBI. AMUHOKHUCIOTHL. benku

Uroro no pazgeny

12
12

Paspnen S. BeicokoMOJIeKY/ISIpHBIE COCAUHEHUSA
5.1 ‘ BBICOKOMOJIEKYIIAPHBIE COCTUHEHUS

Hroro no pazneny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

102




INOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

Ne
n/n

Tema ypoka

IIpenmer u 3HaYEHUE OPraHUYECKON
XHUMUH, TIPEJICTABIICHHE O MHOTO00pa3uu
OPraHUYECKUX COCTUHEHUIN

DJEKTPOHHOE CTPOCHHE aToMa yriepoaa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasneHTHbBIC BO3MOKXHOCTH aTOMa YIiepoa

XuUMHYECKasi CBSA3b B OPraHUUECKUX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHUS
KOBAQJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsA3eH

KoanuecTBo 4acoB

Bcero

KoHnTpoJbHbie
padoThI

IIpakTHYeckue
padoThI

Jlara
U3yYeHUS

JJIeKTPOHHbIE
uudposeie
oOpa3oBaTe/ibHbIE

pecypchl

Teopust cTpoeHUs1 OPraHMUECKUX
coenuHeHuii A. M. Bytieposa

Buasl uzomepuu: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJICKTPOHHbBIE

3¢ }exTs B MONIEKyNIaX OPraHudecKuX
COeTMHEHNN

[IpencraBnenue o kinaccupukauy u
cucrematrueckas Homernknarypa (IUPAC)
OpPTaHWYECKUX BEIICCTB

Knaccudukanus peakiuii B opraHu4ecKoi
XUMHUHI

CucremMaruzaius 1 0000IIeHNe 3HAHUH 110
TEME

AJKaHBI: TOMOJIOTHUECKHH psiji, 001Iast
dbopMyna, HOMEHKIIATypa U U30MepHs,
3JIEKTPOHHOE M MPOCTPAHCTBEHHOE




CTPOEHHE MOJIEKYJT

10

11

12

dusnyeckue U XUMUYECKHAE CBOMCTBA
aJIKaHOB

Haxoxxnenue ankaHoB B IpUpOJIE.
CrniocoOblI MoTy4eHus U IpUMEHEHUe
AJIKaHOB

[uknoankansl: obmmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIOCOOBI
NOJTyYCHHS U IPUMEHECHHUE

13

14

Pemenune pacu€tHbIX 3a1a4 Ha
OTpeieTICHUE MOJICKYIISIPHOI (hOPMYITBI
OPTraHMYEeCKOro BEIIECTBA [0 MACCOBBIM
JIOJISIM aTOMOB 3JIEMEHTOB, BXOIAIINX B €r0
cocraB. CucreMaTu3alus U 0000IIeHHE
3HAHUH 110 TEME

AJIKEHBI: TOMOJIOTHYECKHH psifl, 001as
dbopmysa, HOMEHKJIATypa, JJIEKTPOHHOE 1
MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII.
CtpyKTypHas U [UC-TPaHC-U30MEPHUS
AJIKEHOB

15

16

dusnueckue 1 XUMUYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHMKOBa
CrniocoObl nosy4eHus U NpUMeHeHue
QJIKEHOB

17

[TpakTuyeckas padora Ne 1 o teme
"IlonyuyeHune sTUIEHA U U3yYEHUE €r0
CBOMCTB"

18

Pemenue pacuéTHbIX 3a1a4 Ha
OIIpeIeIEHNE MOJIEKYJIIPHON (POPMYJIBI
OpPraHMYECKOT O BEIIECTBA

19

AJNKaTueHbl: CONPsHKEHHBIE,




M30JIMPOBAHHbIE, KyMYJIHPOBAaHHEIE.
Oco0eHHOCTH IEKTPOHHOI'O CTPOEHUS

XHUMHUYECKUE CBOMCTBA CONPSKEHHBIX

20
JINEHOB

21 CriocoObl MOJTyYeHHUs U IPUMEHEHUE
aJIKaJIuCHOB
AJKUHBI: TOMOJIOTHYECKHIA psijl, 001as

99 dbopMyiia, HOMEHKIIATypa, 3JICKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
(bu3HYECKHEe CBOMCTBA

23 XHUMHUYECKHE CBOMCTBA aJIKUHOB

24 KadecTBeHHbBIE peakIui Ha TPOUHYIO CBS3b

o5 CriocoObI mosTydeHus 1 IpUMEHEHNE
AJKMHOB

%6 Pemenue 3ana: pacu€Thl M0 YpaBHEHUIO
XUMHUYECKON PEeaKITHH

97 CucreMmaru3zanus 1 00001IeHe 3HAHU 110
TeMe
ApeHbBI: TOMOJIOTUYECKUH PsIJI, 00IIIast
dbopmysa, HOMEHKJIATypa. DJIEKTPOHHOE U

28 MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIT
OeH3o0J1a ¥ TOIyoJia, UX (PU3HUYECKUe
CBOMCTBaA

29 XYMHYECKUE CBOWCTBA apEHOB: PEAKITUU
3aMeIIEeHHS
XVMHUYECKUE CBOWCTBA apPEHOB: PEAKITUI

30 MPUCOSAMHECHHUS, OKUCIICHUE TOMOJIOTOB
OeH30I1a

31 OCOOEHHOCTH XMMUYECKUX CBOMCTB
CTHpOJTA

32 Pemenune pacu€THbix 3a/1a4 Ha

OTIpeieIeHue MOJIEKYJIIPHON (hOPMYJIBI




OpTraHU4Y€CKOIro BEIICCTBA

33

34

CrniocoOblI MoTy4eHus U IpUMEHEHUe
apeHoB

I'eneTnyeckas CBsI3b MEXKIY Pa3IMUYHBIMU
KJIacCaMH YTJIEBOJOPOIOB

35

Pacuérel o ypaBHEHUSM XUMHUYECKUX
peakuuid. Cuctemaru3anus u 06001eHne
3HAHUU 1O TeMe

36

37

38

39

[Tpuponnsriii raz. [lomyTHble HEPTSIHBIC
rassl

KameHnHslil yroiaps 1 IpOayKThl €T0
nepepadoTKu

HedTb 1 criocoOb! €€ mepepaboTKH.
[TpuMeHeHne NPOYKTOB IepepadoTKU
HePTH

['eneTnueckas CBsI3b MEXKAY pa3IMIHBIMU
KJIaccaMH YIJI€BOJIOPOIOB

40

["ajoreHonpou3BOHBIE YTIEBOJOPOIOB:
AIIEKTPOHHOE CTPOEHHE; PEAKIINU
3aMelleHus TajoreHa

41

JlelicTBue mIien04Yel Ha
rajoreHnpoun3BoiHbIe. B3anmonaeiicTere
JIUTAJIIOT€HAIIKAHOB C MarHUEM M [IUHKOM

42

Cucremarusanus 1 0000IeHNE 3HAHUHN 110
pazneny "Yrinesogopoas”

43

44

KonTpomnpHas pabota mo Teme
"Yraesogopoer"

[IpenenbHBIE OTHOATOMHBIEC CITUPTHI:
TOMOJIOTHUYECKUH psij1, oOmast popmyra,
CTPOCHHE MOJIEKYJI, NU30MEPUS,
HOMEHKJIaTypa, Kinaccudukarms,
(bu3HYEeCKre CBONCTBA




XUMHUYECKUE CBOMCTBA MPEAETbHBIX

45 OJTHOATOMHBIX CIIUPTOB

16 CriocoObI mosTyueHus 1 IPUMEHEHNE
OJTHOATOMHBIX CITUPTOB
[IpocTsie 3¢upHI: HOMEHKIATYpA U

47 U30MepHsi, 0COOCHHOCTH (PU3NUECKUX U
XMMHYECKUX CBOIMCTB
MHoOroaToMHBIE CHUPTHI: THICHIIIUKOIb U

48 TIIMIEPUH, UX (pU3nYecKre 1 XUMUIECKHe
CBOMCTBa

49 CrniocoObl oNTy4eHus: ¥ IPUMEHEHHE
MHOTOAQTOMHBIX CITUPTOB

50 deHon: cTpoeHUe MOJIEKYJIIbI, PU3MYECKHE
cBoiicTBa. TOKCUYHOCTH (peHOTIa

51 XuMHYECKUe CBOMCTBA (heHoa

50 CrniocoObl ONTy4eHus: ¥ IPUMEHEHHE
denomna
[IpakTuueckas pabora Ne 2. Pemenue

53 9KCHEPUMEHTAIbHBIX 3334 110 TeEMe
"CrupThl U heHob"

54 Cucremarusanus 1 0000IeHNE 3HAHUHN 110
TeMe
AJbJIerupl ¥ KETOHBI: 3JIEKTPOHHOE

55 CTpoeHHE KapOOHWILHOU IPYIIIbL;
TrOMOJIOTHUECKHUE psifbl, 00miast hopmyina,
WU30MepHs 1 HOMEHKJIaTypa

56 Anbvz[emzlm U KETOHBI: (PU3NYECKHe
CBOWCTBA; PEAKINH MTPHCOCTUHECHHUS

57 Peakninu okuciieHust 1 Ka4eCTBEHHBIE
PEaKIMU AJIbJETUI0B U KETOHOB

58 CriocoObI nostyueHust ajabAeruI0B U

KETOHOB




59

OnHOOCHOBHBIE TIpe/IeNIbHBIC KAPOOHOBBIC
KHCJIOTBI, OCOOCHHOCTH CTPOCHUS MX
MOJIEKYJI

60

61

W3omepus 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3UYECKHE CBOWCTBA
XUMHUYECKUE CBOWCTBA MPEAEIbHbBIX
OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62

Oco0EHHOCTH CBOMCTB MYpPaBbHHOM
KHUCI0Thl. MHOrooOpasue kapOOHOBBIX
KHUCIIOT

63

Oco0eHHOCTH CBOWCTB: HENPEIENIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
KHCIIOT. HpeZ[CTaBI/ITeJII/I BBICHINUX
KapOOHOBBIX KHCIOT

64

[TonaTne 0 MPOU3BOJHBIX KAPOOHOBBIX
KHUCJIOT

65

66

67

CniocoOsbI MoTy4eHus U IpUMeHEHUe
KapOOHOBBIX KUCIIOT

CrnoxHbIe 3(UPHI: TOMOJIOTHYECKUHN P,
oOmras popmyna, U3oMepHs U
HOMEHKJIaTypa

dusndyeckre U XUMUYECKIE CBOMCTBA
3¢upoB

68

69

Pemienne pacu€THbIX 3a1a4: IO YPABHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJISIPHOH (POPMYITBI OPTaHHYECKOTO
BeEIIleCTBA

[Ipaktudeckas padora Ne 3. Pemenue
AKCTIEPUMEHTAIBHBIX 3314 110 TEME
"Kap6onoBsie kucnoThl. CinoxHbie dQupbI"

70

XKupsl: crpoenue, puznveckue u




XUMHUYECKHE CBOWCTBA (TUAPOITU3)

71

OcoOEHHOCTH CBOWCTB JKHUPOB,
COJIEpXKAIINX OCTATKHU HETIPEACIbHBIX
YKUPHBIX KUCTO0T. XKupsl B mpupoje

72

73

74

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o

CUHTETHUYECKUX MOIOIIUX CPENICTBAX
(CMO)

['enernueckas cBs3b yIrieBOJOPOAOB U
KHUCIIOPOJICOIEPKALINX OPraHNYeCKUX
BEIIECTB

Pacuérel mo ypaBHEHUSIM XUMHUYECKUX
peakui

75

Cucremarusanys U 0000IEHUE 3HAHUN 10
TEME

76

OO1ast XxapaKTEpPUCTHKA YTICBOJOB U
KJIaCCU(UKAIUS yIIIEBOJOB (MOHO-, TU-
TIOJTCaXapHU/Ibl )

77

78

Monocaxapusl: (hu3nuecKrue CBOMCTBA U
HAaXO0XJIEHHE B MPUPOJIE

[Ipumenenue rioKko3sbl, €€ 3HaUeHUE B
KU3HEJEATEIIBHOCTH OpraHu3Ma

79

Jucaxapunpl: caxaposa, MaJIbT03a U
nakro3a. HaxoxneHnue B npupoje u
IIPUMEHEHHE IUCAXAPUIOB

80

81

[Tonmcaxapuapl: CTpOEHHE MAaKPOMOJIEKYT,
(u3HyecKre 1 XMMUYECKHE CBOMCTBA,
npUMEHCHHE

ITonsTHe 00 HCKYCCTBCHHBIX BOJIOKHaX

82

Pemienne PACUYCTHBIX 3a1a4 Ha
OMpECACIICHNUE TOJIM BBIXOAAa ITPOAYKTA
pCakiuu OT TCOPECTUYCCKHU BO3MOKHOT'O




83

84

85

86

Cucremaruzanys 1 0000IeHre 3HAHUN 110
pazzaeny

KonTtponpHast pabora o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coeauHeHHs"

AMUHBL: KIacCUpUKAIHS, CTPOCHUE
MOJIEKYJI, o0mmas popmyiia, u3oMepus,
HOMEHKJIaTypa 1 (hU3MYecKre CBOWCTBA

XUMHUYECKHE CBOMCTBA anu(pPaTHIecKux
aMHUHOB

87

88

89

AHunuH: CTPOCHUC aHUJINHA, 0COOEHHOCTH
XUMHYSCKHX CBOMCTB aHHJIMHA

CrniocoOblI MoTy4eHus U IpUMEHEHUe
amu(aTHIEeCKUX AMHHOB

AMMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nuzomepus, (pu3nuecKrue CBOMCTBA.
OtnenbHBIC IPEACTABUTEIH O
AMUHOKHCIIOT

90

XHUMHYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOrMYeCKOe 3HAUCHHNE aMHHOKHUCIIOT.
CuHres u TUAPOJIN3 MCIITUA0B

91
92

benku kak npupoaHbIe TOJIUMEPHI;
CTPYKTYPHI O€ITKOB

XHUMHUYECKHE CBOUCTBA OEIIKOB

93

A3OTCOI[Cp)KaH.II/Ie TCTCPOUUKIINICCKHUC
COCOAMHCHUS. HYK.]'IGI/IHOBBIG KHCJIOTHI:
COCTaB, CTPOCHHUC U Ouonoruyeckas POJib

94

[TpakTuueckast paborta Ne 4. Pemenue
AKCIIEPUMEHTATBHBIX 33124 TI0 TEME
"A30TcoepKale OpraHnIeCKue
coeauHeHH"

95

[IpakTuueckas padora Ne 5. Pemenue




9KCHEPUMEHTAJIbHBIX 331a4 110 TEME
"Pacnio3HaBaHuE OPraHUYECKUX
coenuHeHun"

96

KonrtponbHas pabora no reme
"A3oTcoaeprKalie opraHu4ecKue
coenuHeHus"

97

98

OcHOBHBIE IOHATUSA XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/BbI UX CUHTE3a —II0JUMEPU3aLIUs U
IIOJIMKOHICHCALUS

[Inactmaccel. YTunuzamus u nepepadoTka
IIacTUKA

99

100

DJacToMepbl: HaTypaJIbHbIN
CHHTETUYECKHE KayuyyKku. Pe3una
Bosokna: HaTtypanbHbIe, HICKYCCTBEHHBIE,

CHHTCTHUYCCKHUC. HOJII/IMepI)I CIICIHUaJIbHOI'O
Ha3Ha4YCHUA

101

[TpakTtuyeckas padora Ne 6. Pemenue
AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacno3HaBaHue miIacTMacc U BOJIOKOH"

102

O06o0011eHNEe U cUCTeMaTU3aIHs
M3Y4YEHHOT'0 MaTepuaa 1o TemMe
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

102







