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MNOACHUTEJBHASA 3AIINCKA

Pabowas mporpamma mo XMMHHM Ha YpPOBHE CpegHero ooOmero oOpa3oBaHMsl pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 obpazosanun B Poccuiickoit denepaunn», TpeboBaHui K
pe3ysibTaTaM 0CcBOeHUS (efiepaibHOI 00pa30BaTebHON MpOTrpaMMbl cpeHero obmiero oopazoBanus(POIl COO0),
TpeJICTaBICHHBIX B DeepalibHOM rocynapcTBeHHOM oOpa3zoBareinbHOM cranmapte COO, ¢ yuérom Konnemnmuun
npenojaBaHusi ydyeOHOro mpeaMera «XuMus» B 00pa3oBaTeNbHBIX oOpraHm3anuax Poccuiickoit Penepannmy,
peanu3yomKX OCHOBHBIE 0Opa3oBaTelbHbIE MPOTPaMMBI, W OCHOBHBIX TOJIOKeHHH «CTpaTrernd pa3BUTHS
Bociutanus B Poccutickoit @eneparnuu Ha nepuon mo 2025 roga» (Pacnopsikenue [IpaBurenscrea PO ot 29.05.
2015 Ne 996 - p.).

Xumusi Ha YpoBHE YIIIyOJIEHHOTO M3y4YEHHs 3aHMMAET Ba)KHOE MECTO B CHCTEME ECTECTBEHHO-HAy4HOTO
oOpazoBanus ywamuxcs 10—11 xmacco. M3yuenne npenmMera, peanusyemMoe B yclaoBusX AuddepeHIupoBaHHOTO,
npoduabHOro oOy4YeHHs, MpPU3BaHO OO0ECIeYnTh OO0IIEe00pa3oBaTENbHYI0 M OOIIEKYJIBTYPHYIO MOATOTOBKY
BBIITYCKHUKOB HIKOJIBI, HEOOXOAUMYIO AJISl aAalTally UX K OBICTPO MEHSIOIIMMCS YCIOBHSIM JKU3HHU B COLIMYME, a
TaKkKe JUIA TPONOIDKEHHS OOy4YeHHsS] B OpraHU3aIMsaX MPO(ECcCCHOHATBFHOTO O0pa3oBaHUS, B KOTOPBIX XHMHS
SIBIISIETCS OTHON M3 IPUOPUTETHBIX AUCIUTUIHH.

B mporpamMe mo XwMHHM HazHAY€HHE TpeaMeTa «XHMHS» IOIy4aeT MOAPOOHYI0 HHTEPIPETAIHI0 B
COOTBETCTBHH C ocHoBonojararomumu monoxkeHusMu GI'OC COO o B3anMo0OyCIIOBICHHOCTH —IIETIeH,
COJZIepKaHus, Pe3yIbTaToB 00ydeHUs U TPpeOOBaHUIT K YPOBHIO MOATOTOBKH BHITYCKHUKOB. CBHIIETEILCTBOM TOMY
SIBIISIFOTCS CIICAYIOINE BBITIOTHSIEMBIE IIPOTPAMMOM 110 XUMUH (PYHKIINH:

e WH(POPMANMOHHO-METOIMYECKAs, peann3alusi KOTOpOH oOecleYrBacT MOJy4YeHHE NpEeACTaBICHUS O
LEIsX, COIepKaHuu, o01Iel cTpaternu 00y4eHus, BOCIIUTAHHS W Pa3BUTHUS 00yUarOIIUXCsl CPEICTBAMHU
npeaMeTa, H3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIs;

®  OPraHM3alOHHO-TUIAHUPYOIIAs, KOTOpas IpeIycMaTpUBaeT OTIpe/ieTIeHHe: MIPUHIINATIOB
CTPYKTYpUPOBAaHUSI W TOCIENOBAaTEIBHOCTH H3yYeHHs YYeOHOTro Marepuana, KOJIMYECTBEHHBIX U
Ka4eCTBEHHBIX €r0 XapaKTePUCTHK; MOAX0A0B K (POPMHPOBAHHIO COJICPKATEILHON OCHOBBI KOHTPOJIS U
OIIEHKK 00pa30BaTeNbHBIX JIOCTHKEHUH O0Oy4arolmuxcsi B paMKax HTOrOBOW artectanuu B Qopme
€IMHOTO TOCY/IapCTBEHHOTO YK3aMeHa M0 XHUMUH.

[Iporpamma asist yriayO0iaEHHOTO U3YyUEHUS XUMUH:

e YCTaHAaBJIMBAaeT WHBAapHUAHTHOE NPEIMETHOE COJIEp)KaHUe, OO0s3aTeNbHOe Ui HM3YYeHHS B paMKax
OTJENBHBIX MPOQUIIEH, MpeaycMaTpuBaeT paclpesieieHue W CTPYKTYPHPOBaHHE €ro IO KJIAccaM,
OCHOBHBIM COJIEp KaTeIIbHBIM JIMHUSM/pa3JieliaM Kypca;

e 1aéT mpUMEpHOE pacrpeeNieHre Y9eOHOr0 BpeMEeH!, PEKOMEHIyEeMOTO JIJIsl H3YyUESHHsI OTACTHHBIX TEM;

e MpelyiaraeT MPHUMEPHYIO IOCIEI0BATEIBHOCT, W3YyUeHHS YYEeOHOTO MarepHaia ¢ Y4ETOM JIOTHKH
MMOCTPOCHUS Kypca, BHYTPUIIPEIMETHBIX U MEXITPEIIMETHBIX CBS3CH;

e JaéT METOJIUYECKYI0O MHTEPIIPETAIHIO IIeeld W 3a/a4 M3Y4YeHUs MpeJMeTa Ha yriryOJIéHHOM YpOBHE C
yu€TOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEJHEro oOIero oO0pa3oBaHUs, COJAEpPKATEIbHOU
XapaKTepUCTUKN IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOCHHS OCHOBHOW 00pa30BaTeNbHON MPOrpaMMBI
cpeaHero odmiero oOpa3oBaHUsi (JIMYHOCTHBIX, METANpPEJIMETHBIX, MPEIMETHBIX), a TakkKe ¢ Y4ETOM
OCHOBHBIX BHJIOB Yy4eOHO-TIO3HABATEIBHBIX JIEHCTBUI 00y4aromerocsi Mo OCBOCHHUIO COJICPIKAHUS
npeamMera.

[To BceM Ha3BaHHBIM MO3MIKSAM B MPOrpaMMe 10 XUMHHU MPEIyCMOTpPEHa MPEEMCTBEHHOCTh C 00ydeHHeM
XMMHU Ha YPOBHE OCHOBHOTO o0miero oOpa3zoBaHus. 3a NpelefaMH YCTaHOBJIEHHOM MPOrpaMMOil M0 XHMHH
o0s3aTeNnbHOM  (MHBapHAaHTHOM) COCTABIAIOLICH coAep)KaHHs y4eOHOro mpeamera «XHUMHS» — OCTaéTcs
BO3MOXXHOCTb BBIOOpa €ro BapHaTUBHOW COCTABIISIOMICH, KOTOpas AOJDKHA ONPENENATHCS B COOTBETCTBHU C
HalpaBJIeHHEM KOHKPETHOTO poduIsi o0yueHHsI.

B cootBercTBHM ¢ xoHnenTyanbHbIMU ToNokeHUsAMH @I'OC COO o0 Ha3HaueHUH NPEIMETOB 0a30BOTO U
yriry0aéHHOrO ypoBHEH B cucteme An¢epeHIMPOBaHHOTO 00yUeHHs Ha YPOBHE CpPEJHEro o0mero oopa3oBaHus
XUMHUSL Ha YpPOBHE YIIyOJIEHHOrO HW3y4deHHUsl HampaBlieH Ha peaju3aluio MPEEMCTBEHHOCTH C IOCIEIYIOLINM
9TarnoM TMOJXYyYEHHs] XMMHYECKOTrO0 OOpa3oBaHUS B PaMKax H3y4YCHHS CIECHUAJbHBIX €CTECTBEHHO-HAyYHBIX H
XUMHAYECKUX OUCLUIUIMH B By3aX M OPraHU3ALMSIX CPEIHETO MpogecCHOHANBHOIO 00pa3zoBaHus. B 3Toi cBsi3m



U3y4YeHHe MpeaMeTa «XUMUs» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pacIIMpEHHE U YIiIyOJeHHEe TEOPETUIECKOn
Y TPAaKTHYECKOW MOJTOTOBKM OOYYalOLIMXCS, BHIOPABIIMX ONpeAeTEHHBIH MpOoQuiab 00y4eHUs, B TOM YHCIE C
NEPCHEKTUBON TOCIEAYIOIIEro MOMYYCHUS! XUMHUYECKOTO 00pa3oBaHHMs B OPraHU3alMAX MPOQPECcCCHOHATBHOTO
oOpazoBanmsa. Hapsgy c stum, B cBere TpeboBanmii ®I'OC COO Kk miuaHHpPYeMBIM pe3ylbTaraM OCBOCHHS
(denepanbHOil 00pa3oBaTENbHON MPOrpaMMBI CPeAHEr0 OOLIero O0pa3oBaHUsl HM3YyYeHHE MpeaMeTa «XHUMUS»
OPUCHTHUPOBAHO TAaKK€ Ha pelleHHe 3aJad4 BOCHUTAHUS W COLMANBHOTO pa3BUTHA OOYYaIOLIMXCS, Ha
¢opMHupoBaHHE Yy HHX OOIIECHMHTEIUICKTYaJbHBIX YMEHHUH, yMEHWH palHOHaIM3alud Y4YeOHOro Tpyda W
0000IIEHHBIX CIIOCOOOB AEATEIHLHOCTH, HMEIOIINX MEKIUCIUIUTMHAPHBIN, HaJIpeAMETHBIN XapaKkTep.

CocTaBisIOIUMH peaMeTa « XUMHUsD) Ha YpOBHE YIIIyOIEHHOTO M3YUEHUs! SIBISIOTCS YTIyOJIEHHbBIE KypChl
— «Oprannueckas xumusi» u «OOmas 1 HeopraHnudeckas xumus». [Ipu ompeneneHun MOAXOAOB K O0TOOpY U
CTPYKTYpHOH OpraHU3alM COJAEpPXaHHUs 3THX KypcOB B IpOorpaMMe IO XMMHHU 32 OCHOBY NPHUHSATHI MOJIOKEHUS
OI'OC COO o paznuuusix 6a30BOro U yriayoJEHHOTO YPOBHEH N3yUeHHS PEeAMETa.

OcHoByY cozepkaHus KypcoB «OpraHuyeckas Xumusi» U «OO0Ias 1 HEOPraHUUYECKasi XHUMHUS» COCTABIISET
COBOKYITHOCTh TPEAMETHBIX 3HAHUW M YMEHHWH, OTHOCSIIMXCS K 0a30BOMY YPOBHIO HM3YYCHHUsS MpeaAMeTa. JTa
CHUCTeMa 3HAHWHM NOJy4yaeT OIpenelEHHOE TEeOpPEeTHYECKOe JOMOIHEHNE, MO3BOJISAIONIEe OCO3HAHHO OCBOWTH
CYIIECTBEHHO OobIIMi 00BbEM (pakToNMOrHuecKoro Marepuana. Tak, Ha yriayOJn€HHOM ypoBHE M3YUYEHHUS TpeaMeTa
oOecrievueHa BO3MOKHOCTh 3HAYUTEIILHOTO YBEIMYCHHSI 00bEMa 3HAHUN 0 XUMUYECKHX DJIEMEHTAaX U CBOMCTBAX UX
COCJIMHEHUI Ha OCHOBE PACHIMPEHUS M YIIIyOJICHHUS MPEACTABICHUNA O CTPOCHHMHU BEIIECTBA, XUMHUUCCKOHN CBSI3H U
3aKOHOMCPHOCTAX IMPOTCKaHUSA pCaKHI/Iﬁ, paccMaTpuBa€MbIX C€ TOYKH 3PCHUA XUMHUYECKOM KHHETUKH U
TepMOIUHAMUKHN. M3yueHue nepuoauueckoro 3akoHa U Ilepuonnueckod cHCTEMBI XMUMHMUYECKHMX 3JIEMEHTOB
0a3upyeTcss Ha COBPEMEHHBIX KBAHTOBOMEXAHWYECKUX MPEACTABICHUSIX O CTPOCHHWM aToMa. XMMHYECKasl CBS3b
00BSICHAETCS C TOUYKH 3PEHUSI SHEPreTUUECKUX M3MEHEHHUH NpH €€ 00pa3oBaHUU U Pa3pyIICHUH, a TAKKE C TOUKU
3peHHs MeXaHu3MoB e€ oOpa3zoBaHus. M3ydeHne TUIIOB peakuuil JomojHseTcss (OPMUPOBAHUEM IPEICTABICHUHI
00 3JIEKTPOXMMHUYECKHX HPOLIECCax M 3JIEKTPOJIM3E PAcIIaBOB M PACTBOPOB BEIIECTB. B Kypce opraHmdeckon
XMMUHU IPU PACCMOTPEHUH PEAKLMOHHON CIIOCOOHOCTH COEAMHEHMH yIenseTcs 0co0oe BHUMAaHHUE BOIIPOCaM 00
3NIEKTPOHHBIX 3 (heKTax, 0 B3aMMHOM BIMSHUHA aTOMOB B MOJIEKYJIaX U MEXaHU3MaX PEaKIUi.

Ocoboe 3HaueHHe MMEET TO, YTO Ha COAEP)KAaHHE KypCOB XMMHH YIIIyOJIEHHOTO YPOBHS WM3YUEHHS IS
KJIacCOB ompeAenéHHoro npoduist (IIaBHBIM 00pa3oM Ha HMX CTPYKTYpPY M XapakTep AONOJIHEHUH K oOuien
CHCTEME MPEIMETHBIX 3HAHUM) OKAa3bIBAIOT BIMSHUE CMEXHbIE NpeAMEThl. Tak, Hampumep, B COAEpKaHUU
npeaMera sl KJIACCOB XUMHKO-(HU3NUecKoro npoduis Ooiblioe 3HadeHHE OyIyT UMETh 3JIEMEHTHI y4yeOHOro
Mmarepuaia no oomei xumud. [Ipn u3ydyeHun npeamera B JaHHOM Cilyyae akUeHT OyJeT clenaH Ha OOLIHOCTb
METO/0B IO3HAHMs, OOIIHOCTh 3aKOHOB M TEOpUH B XMUMHU M B (DU3HKE: ATOMHO-MOJIEKYJISIPHAs TEOPHS
(MonekynsipHas Teopus B GU3MKE), 3aKOHBI COXPAHEHHSI MacChl U SHEPTUH, 3aKOHBI TEPMOANHAMUKH, HJICKTPOJIN3a,
MIPEJICTABJICHUS O CTPOEHHUH BEIIECTB U IPYTOE.

B 1O Xxe Bpems B colepKaHUHM NpenMeTa Uil KJIACCOB XMMHKO-OMOJIOTHYECKOro Mpoduiis OONbLIMiA
yIeNnbHBIA Bec OyOeT MMeTh OpraHuueckas XUMHsA. B 3ToM ciyuae mpenocraBiisieTcss BO3MOXHOCTB IJisi Ooiiee
OOCTOSITENIFHOTO PAacCMOTPEHUS] XMMUYECKOH OpraHu3alMy KJIETKH Kak OWOJOrMYeCKOH CHUCTEMBI, B COCTaB
KOTOPOH BXOHAT, K NPUMEPY, TaKHE CTPYKTYpHBIE KOMIIOHEHTHI, KaK JIMIHAbI, O€NKH, YriIeBOAbl, HyKIEHHOBbIE
KHCIOTHI U Apyrue. [Ipu 3ToM 3HaHUSA O cOCTaBe M CBOMCTBAX MpENCTaBUTENEH OCHOBHBIX KJIACCOB OPraHUYECKUX
BEIIECTB CITYKaT OCHOBOW JIJISl U3YYEHUSI CYIITHOCTH TPOILIECCOB (JOTOCUHTE3A, JIBIXaHUS, TUIIIEBAPEHUSL.

B mnane GopmupoBaHHsS OCHOB HAYYHOI'O MUPOBO33PCHHMS, OCBOCHUS OOIIEHAYYHBIX METO/IOB IO3HAHUS U
OTbITa MPAKTUYECKOTO NMPUMEHEHHsI HAay4YHBIX 3HAHUH W3ydeHHe NpeaMera «XHMHUs» Ha YIiyOJIE€HHOM YpOBHE
OCHOBAHO Ha MCEXKIIPEAMETHBIX CBA3IX C yqe6HBIMI/I npeaMeTaMu, BXOIAIIMMHU B COCTAaB IPECIAMETHBIX O6_]'IaCTeI71
«EcTecTBeHHO-HAYUYHBIE PEIMETEIY, «MaTeMaTuka u nHhopMaTHKa» U «PyCCKUi S3BIK U TUTEPATypay.

IIpn m3yuennn yqeOHOro npeamera «XuMHU» Ha YriryOJEHHOM ypOBHE TaKkKe, Kak Ha YPOBHE OCHOBHOTO H
cpemHero oOmiero oOpa3oBaHus (Ha 0a30BOM YpOBHE), 3ajadell TEPBOCTEIICHHON 3HAYMMOCTH SIBISICTCS
(1)OpMI/IpOBaHI/Ie OCHOB HayKW XWMHHU KaK o0iacTu COBPEMCHHOI'0O €CTECCTBO3HAHMA, HpaKTHHeCKOﬁ ACATCIBbHOCTH
YeJloBeKa W OJHOTO M3 KOMIIOHEHTOB MHPOBOW KyNbTyphl. PemeHue 3Toi 3amaum Ha yriryOJ€HHOM YypOBHE
W3y4YEHUS NpeaMeTa IPEAIoaracT pealn3alnio TaKuX HeNeH, Kak:



(dbopMupoBaHHE MPEACTABICHUN: O MaTePHAILHOM €IMHCTBE MUPA, 3aKOHOMEPHOCTSX U MO3HABAEMOCTH
SBJICHUH MIPUPOIBI, O MECTE XMMHUH B CUCTEME €CTECTBEHHBIX HayK M €€ BeAyIlel posu B oOecreueHnn
YCTOMYMBOI'O pPa3BUTHS UEJIIOBEUECTBA: B PELICHUU IPOOJIEM 3KOJOIMYECKOH, IHEPreTHMYecKOd u
NUIIEBONH 0€30IaCHOCTH, B PAa3BUTUM MEIULMHBI, CO3JAaHUM HOBBIX MAaTEPHAOB, HOBBIX MCTOYHHUKOB
JHEPruy, B 00ECHeUeHUH PalMOHAIBHOIO IPUPOAONOIL30BAHUA, B (OPMUPOBAHUN MUPOBO33PEHHS U
o01mielt KyJbTypbl 4eJIOBEKa, a TAaKXKe 3KOJIOTHYECKH 00OCHOBAHHOI'O OTHOILEHHS K CBOEMY 30POBBIO U
MIPUPOHOM cpefie;

OCBOEHHUE CUCTEMbI 3HaHUH, JIEXKAIIUX B OCHOBE XMMHYECKOH COCTaBISIONIEH €CTeCTBEHHO-HAYYHOH
KapTHHBI MUpPa: (PyHIaMEHTAIBHBIX HOHSITUN, 3aKOHOB U TEOPUH XMMHHU, COBPEMEHHBIX MPEICTABICHUN
O CTPOCHHMHM BEIECTBA HA Pa3HBIX YPOBHAX — aTOMHOM, HOHHO-MOJIEKYJISIPHOM, HaJAMOJIEKYJISIDHOM, O
TEPMOIVNHAMHYECKUX W KHHETHYECKHMX 3aKOHOMEPHOCTSAX TIIPOTEKAHMS XHMHUYECKHMX pEaKIHi, O
XMMHAYECKOM PaBHOBECHHM, PacTBOpax M IUCIEPCHBIX CUCTEMax, 00 OOMIMX HAy4YHBIX MIPUHLOMIAX
XUMHYECKOTO IPOU3BOJICTBA;

(dopMupoBaHKe Y 00YYaIOMIMXCSl 0CO3HAHHOTO TOHUMAaHUSI BOCTPEOOBAHHOCTH CUCTEMHBIX XUMHYECKUX
3HAHUNA JUIS OOBSICHEHHUS KIIIOUEBLIX HAEH U r[p06JIeM COBPEMEHHOW XWMMUH, IJIs OOBSICHEHHUS U
MIPOTHO3MPOBAHUS SIBICHHH, HMMEIOIUX €CTECTBEHHO-HAYyYHYIO MpPHPONY; TIPaMOTHOTO pEIIeHUsS
npoOjeM, CBS3aHHBIX C XHMHEH, MPOTHO3HPOBAHUS, aHAJIM3a U OLEHKH C IO3MLUI SKOJOTHYECKON
0e301MacHOCTH TIOCIEACTBHI OBITOBOM M TPOW3BOJICTBEHHOW [EATENHHOCTH YEIOBEKAa, CBS3aHHOU C
XUMHAYECKUM IPOU3BOICTBOM, UCIOIb30BAHUEM U NIEPEPAOOTKON BEILIECTB;

yriayOJIeHHE MPEICTaBICHUN O HAYYHBIX METOJaX MO3HAHUS, HEOOXOAUMBIX IS TIPUOOPETCHUS YMCHHIM
OPUCHTUPOBATLCA B MUPE BCUICCTB U O6’bﬂCHeHI/I$1 XUMHNYECCKHUX HBHCHHf/i, HNMCIOIUX MCCTO B IIPHUPOJEC, B
MPaKTUYECKOU JEATEIbHOCTH U MMOBCEIHEBHON KU3HMU.

B mnnane pcajim3daliii MCPBOOUCPEAHBIX BOCHUTATCIbHBIX W PA3BHUBAIOIINX (I)YHKHI/II‘/'I HGHOCTHOﬁ CHUCTEMBI

cpeanero oOmiero oOpa3oBaHMs TNpPU HW3YYEHHH IpeaMeTra «XuUMHs» Ha YIIyOl€HHOM YpOBHE OCOOYIO

aKTyaJbHOCTh IPHOOPETAIOT TAKKE LEIH U 3a]1a4H, KaK:

BOCIIUTaHUE YOEXKIEHHOCTH B [TO3HABAEMOCTH SIBJICHUI MPUPOABI, YBAXXECHUS K MIPOLECCY TBOPUECTBA B
00JTaCTH TEOPEeTHYECKHX M TPHUKIAIAHBIX HCCIEIOBaHUI B XMMHUH, (POPMUpOBaHHE MHUPOBO33PEHUS,
COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

pasBUTHE MOTHBALMK K 00YyUYEHHIO U TO3HAHUIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO M CAMOBOCIIUTAHUIO Ha
OCHOBE YCBOEHHSI 00111€4eTI0BEYECKUX LIEHHOCTE;

pasBUTHE TO3HABATENbHBIX HHTEPECOB, HMHTEIUIEKTYaJbHBIX W  TBOPUYECKHUX  CHOCOOHOCTEH
oOyyaromuxcsi, (GOPMHpPOBaHME Yy HHUX CO3HATEJIbHOTO OTHOIIEHUS K CaMoOOpa3OBaHUIO U
HENpPEephIBHOMY O00pa30BaHHIO KaK YCJIOBUIO YCIELIHOM MNpPOQEecCHOHANLHOH M OOIECTBEHHOU
JeSITeIbHOCTH, OTBETCTBEHHOI'O OTHOILEHHS K CBOEMY 3JI0POBBIO M MOTPEOHOCTH B 3I0POBOM 00pase
JKU3HH;

(dopMHpOBaHNE YMEHHH W HAaBBIKOB DPa3yMHOTO MPUPOJIOIONB30BaHHSA, Pa3BUTHE 3KOJIOTMYECKOM
KYJIBTYPbI, TPUOOPETEHHE OIbITa OOLIECTBEHHO-TI0JIE3HON SKOJIOTHUECKON 1EeATETbHOCTH.

OO01ee YMCIIO YacoB, MPEAYCMOTPEHHBIX JUIS W3YyYEHUS XUMHUH Ha YIIIyOJICHHOM YPOBHE CPEIHEro OOIIero
oOpa3zoBanus, coctaBisieT 204 yacos: B 10 ximacce — 102 yaca (3 vaca B Hegemo), B 11 kimacce — 102 vaca (3 yaca
B HEJIENIO).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKAS XUMUS

TeopeTuyeckne OCHOBbI OPraHUYeCKO XUMMH.

[IpenMeT 1 3HaUCHNE OPTAHUYCCKONM XHUMHU, TIPEACTABICHUE O MHOTOO0Opa3HH OPraHUYCCKUX COCTUHCHHUI.

DJEeKTPOHHOE CTPOSHHE aToMa yIiiepoja: OCHOBHOE M BO30YKAEHHOE COCTOSHUSL. BaneHTHbIE BO3MOXHOCTH
aToMa yriiepoga. XUMUYEeCcKas CBS3b B OPraHUYCCKHX COCIUHCHHSX. THUIBI THOPUAM3ANNUN aTOMHBIX OpOuUTaen
yraepona. MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOW CBS3M (OOMEHHBIM H JIOHOPHO-aKIENTOPHBIH). Turb
TICPEKPhIBAaHKUST ATOMHBIX OpOWTanei, 6- U m-cBsi3u. OnuHapHas, NBOMHAs U TpoiHas cBs3b. CIOCOOBI pa3phiBa
CBsi3ell B MOJIEKyJIax Ooprannieckux BemiecTB. [loHsaTHe 0 cBOOOHOM panukane, Hykieoduie u 3JeKTpodue.

Teopus cTpoeHHs opraHudeckux coeauHeHuit A.M. byTiepoBa U COBpPEMEHHBIE TPEIACTABICHHUS O
CTPYKTYpEe MOJIEKYJ. 3HAUCHUE TEOPUU CTPOCHUS OPraHUYECKUX COCAMHECHUU. MOJIEKYISIpHBICE U CTPYKTYpPHBIC
hopmyiibl. CTpyKTypHBIE (POPMYIIBI Pa3IMYHBIX BUIOB: pa3BEPHYTas, COKpalEHHas, ckelleTHas. M3omepus. Busl
WU30MEpPUU: CTPYKTYpHAs, MPOCTPAHCTBEHHAsA. DJICKTPOHHBIC 3(P(PEKTH B MOJICKYJIaX OPraHUYCCKUX COCIUHCHHIMA
(MHOYKTUBHBIN 1 Me30MepHBIN 3 (eKThr).

IlpencraBnenne o kiaccudukanmu oOpraHuYecKkux BemiecTB. [loHsTHe O (QyHKIMOHAIBHOW TpyIIIE.
I'omomnorusi. ['omonoruueckue psnel. CucreMaThueckas HOMeHKIatypa opranumdeckux coeamHenuin (IUPAC) u
TPUBUATIBHBIC Ha3BAHUS OT/ICIBHBIX IIPEICTABUTEIICH.

OcoOcHHOCTH U KJaccU(UKaNUs OpraHuvecKuX peakiuid. OKHUCINTETbHO-BOCCTAHOBUTEIILHBIE PEAKIIUU B
OPraHUYEeCKON XUMUH.

OKCcIepUMEHTANbHBIE METO/ABl HM3YYCHHUS BEIIECTB M WX IpEBpalllcHHi: O3HAKOMIIGHHE ¢ o0Opa3iaMu
OpTraHUYECKUX BEIIECTB U MaTepUaaMH Ha WX OCHOBE, OIBITHI MO MPEBPAIICHUIO OPraHUYECKUX BEIIECTB IPHU
HarpeBaHuM (TUIaBJIeHUE, OOYTIMBaHUE U TOPEHHE), KOHCTPYHPOBAaHUE MOJIENIeH MOJIEKYJl OPraHMYECKHX BEIIECTB.

Yraesonopoasl.

Anxanel. ['oMonorudeckuil psj ankaHoB, oOmas ¢opmyiia, HOMEHKJIATypa M H30MepHS. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOJEKY] AalKaHOB, SP°-ruOpHMAW3alus aTOMHBIX OpOWTaleil yriepona, G-CBA3b.
®du3nyeckue CBOWCTBA aIKaHOB.

X¥UMUYEeCcKHe CBOWCTBA AJKAHOB: PEAKIUU 3aMEIICHHUs, W30MEpHU3alliy, NCTHUAPUPOBAHUS, MHUKIN3AIINH,
MUPOJIH3a, KPEKUHTa, TopeHus. [IpecraBienne o MeXaHU3Me PeaKIfii pauKaaIbHOTO 3aMEIICHHUS.

Haxoxnenune B mpupoze. CriocoObl NOTyYeHNS U IPUMEHEHHE aTKaHOB.

Huknoankaner. Ob0mas ¢opmyia, HOMEHKIaTypa ¥ m3oMepus. OcoOEHHOCTH CTPOCHHS W XMUMHUYECKUX
CBOMCTB MalbIX (IUKJIONPONaH, MUKIOOYTaH) U OOBIYHBIX (IIUKJIONIEHTAH, [IUKIIOTEKCaH) IUKIOANKaHOB. CIioco0b
MIOJTyYEHUs ¥ TPUMEHEHHUE IUKIIOATKAHOB.

Anxensl. ['oMomormyeckwii psj  ankeHoB, oOmas (GopMyna, HOMEHKIATypa. OIEKTPOHHOE W
IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AIKEHOB, SP>-rMOpUIM3als aTOMHBIX OpOUTaneil yriepoaa, G- U m-CBS3H.
CrTpyKTypHas U reoMeTpudeckas (IUc-TpaHc-) n3oMmepus. Ousnueckre CBOMCTBA aIKEHOB. XUMUYECKHE CBOMCTBA:
peaKkuuy MPUCOECIUHEHUS, 3aMEIIEHUS B (-TIOJOKEHUE NpU ABOMHOU CBS3M, MOJUMEPU3ALMU W OKHUCICHHUS.
[IpaBmio MapkoBHuKoBa. KauecTBeHHBIE peaknuy Ha JBOHHYIO CBsi3b. CHOCOOBI TMONYYEeHUsS W TPUMEHEHHE
AJKEHOB.

Ankanuensl. Kriaccudukanuss — ankaaueHOB  (CONMpsDKEHHBIC, HM30JIMPOBAHHBIC,  KYMVIUPOBAHHbIE).
Oco0eHHOCTH 3MEKTPOHHOTO CTPOSHUS M XUMHUYECKHUX CBOWCTB CONPSDKEHHBIX AUEHOB, 1,2- u 1,4-ipuicoeinHeHNE.
[Monmmumepuzanust conpsukEHHBIX AHeHOB. CIOCOOBI IMOTyYeHHUs U TPUMEHEHUE alTKaUCHOB.

Anxunabl. ['oMonoruueckuii psa ankuHOB, o0IIas ¢opMyiia, HOMEHKIIATypa U MU30MEpHUs. DIIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ ajJKHWHOB, SP-THOpHIM3aIlMs aTOMHBIX opOuTaneil yriepona. Ounveckue
CBOMCTBA AJTKWHOB. XMMHUYECKUE CBOMCTBA: PEaKITUH MPUCOCTMHECHISI, TUMEPHU3AINN U TPUMEPHU3AIINN, OKUCIICHIS.
KucnorHele cBOWCTBa AIKMHOB, UMEIOIINUX KOHUEBYIO TPOHHYIO CBsI3b. KaueCTBEHHbIE pEaKIIMU Ha TPOMHYIO CBSI3b.
CrocoOb! TIOTydeHUS U TIPUMEHEHUE aJIKIHOB.



Apomarndeckue yriieBoopozs! (apensl). 'omonornueckuii pag apeHoB, o0mas popMynna, HOMEHKJIATypa U
n30MepHs. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHUE MOJIeKynbl OeH3ona. dusnyeckue cBOICTBa apeHOB.
XUMHUYECKHE CBOMCTBA OEH30J1a M €r0 TOMOJIOTOB: peakiy 3aMelIeHNs B OEH30JbHOM KOJIBLIE U YTIIEBOJOPOAHOM
paavkane, peakuuu MPUCOCAMHEHHs, OKHCIeHHWE ToMoJjioroB OeH3ona. IIpencraBienne 00 OpHUEHTHPYIOIIEM
JNEHCTBUM 3aMecTuTeNedi B OCH30JIbHOM KOJbIIE Ha TMpHUMEpe alKWIBHBIX pPaJUKaloB, KapOOKCHIBLHOM,
THUIPOKCUIIHON, aMHHO- W HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XUMHYECKHX CBOWCTB CTHPOJIA.
[omumepuzauus crupona. CiocoObl MOMyUYEHUS U MPUMEHEHUE apOMaTHIEeCKUX YTIIEBOIOPOIOB.

[Mpupoansrii ra3. [lomytHeie HedTsHbIe ra3sl. HedTh 1 e€ mpoucxoxnenue. KaMeHHBIH yroib U MPOAYKTHI
ero mnepepaborku. CrocoObl mepepaOOTKM He(TH: MEpPeroHKa, KPEKUHT (TePMHUYECKHH, KaTalIUTHYECKHN),
pudopmunr, muponus. IIpoaykTel nepepaboTKH HePTH, UX MPUMEHEHHE B IPOMBIIIJICHHOCTH H B OBITY.

I'eneTudeckast CBA3b MEXAY Pa3IUUYHBIMU KJIACCAMH YTIIEBOJIOPOJIOB.

ONEKTPOHHOE CTPOEHUE TaJIOTEHIPOU3BOIHBIX YIIEBOJOPONOB. Peakiuum 3aMelleHHs TajoreHa Ha
THAPOKCOTPYMITY, HUTPOTPYIITY, LUAHOTPYMIy, aMUHOrpynmy. [leficTBHe Ha raJoreHNnpou3BOAHBIE BOAHOTO U
CIIUPTOBOrO pacTBopa IIEIo4YM. B3aumosneiicTBue nurasoreHalkaHOB € MarHueM M UUHKOM. IloHsTHe o
METaJNIOOPTaHUYEeCKUX COCMHEHUIX. Vcronp30BaHue TraloTeHIPON3BOIHBIX YTIEBOAOPOIOB B OBITY, TEXHHKE H
MIPU CUHTE3€ OPraHUYECKUX BEIECTB.

OKclepuMeHTaNbHBIE METOJbl M3YYEHHsI BEIIECTB W WX NpPEBpalleHUN: HM3yueHHe (PU3MUECKHX CBOICTB
YTJICBOIOPOIOB (PaCTBOPUMOCTD), KAYECTBEHHBIX PEAKIUil YIIIEBOAOPOIOB Pa3IMYHbIX KJIACCOB (00CCIIBEUMBAHUE
OpoMHON WM HOJHOM BOJBI, pacTBOpa IE€pMaHraHaTa KaJlWsd, B3aUMOJEIMCTBHE alleTWIEHAa C aMMHAYHBIM
pactBopom okcuza cepebdpa(l)), kauecTBeHHOE OOHApY)KEHHE YIiiepoja M BOJOPOIa B OPraHMYECKUX BELICCTBAX,
NOJy4YEHHUE ITUICHA U U3YUYEHHE €ro CBOMCTB, 03HaKOMIIeHHE ¢ Koyutekuusimu «HedTs» u «Yroas», ¢ obpasuamu
IUIACTMACC, KAaydyyKOB M PE3WHBI, MOJCIMPOBAHHWE MOJIEKYJ YIJIEBOJAOPONOB W  TaJOT€HIPOU3BOAHBIX
YTIEBOJOPOIOB.

Kuciopoacoagepsxamue oprannyeckue coeAnHEeHN .

Ilpenenbuble opHOaToMHbBle chUpThl. CTpoeHHWE MOJNEKyn (Ha TpUMEpe METaHOola U 3TaHOJA).
l'omonornueckuii psia, obuias ¢dopmyna, W30MepHs, HOMEHKIAaTypa W kiaccupukanus. dPuzndeckue CBOUCTBA
MIPEJIENBHBIX OJHOATOMHBIX CIIUPTOB. BOMOPOAHBIE CBS3M MEXy MOJIEKYJIaMH CIIHPTOB. XMMHUYECKHE CBOMCTBA:
peakuuu 3aMEeLIeHMs, AETHJpaTalid, OKWCIICHUS, B3aHMMOACHCTBHE C OPraHMYECKMMH W HEOPraHWYECKHUMHU
kucnoramu. KauecTBeHHas peakuus Ha OJHOATOMHBIE CHMPTHI. J[eHCTBHE 3TaHONA WM METaHOJIa HAa OPraHH3M
yenoBeka. CocoObl MOTyuYeHHUs U IPUMEHEHNE OHOATOMHBIX CIIUPTOB.

IIpocTeie a¢upsl, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH (PU3MUECKUX U XUMHUYECKUX CBOHCTB.

MHoroaromMHsl€ CIHPTHI — 3TUICHIVIMKOIL W TNHMLEpUH. PU3NYeCKHE U XUMUYECKHE CBOMCTBA: PEAKLUU
3aMEIIECHNs, B3aUMOJEICTBAE C OPraHWMYECKUMH M HEOPTaHWYECKUMHU KHUCIIOTAMH, KaueCTBEHHAs PEAKIHs Ha
MHOTOaTOMHBIE CIUPTHL. lIpencraBieHne o MexaHM3ME peakUuil Hykieo(uinbHOro 3amelneHus. JleficTBue Ha
opranusM yenoseka. CrocoObl MosTydeHHs: ¥ IPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHHE MOJIEKYJIbl, B3aMMHOE BIHMSHUE THAPOKCOrpYyHnbl U OeH30JbHOrO siapa. dusndeckue
cBoiicTBa (eHosna. OCOOCHHOCTH XUMHYECKUX CcBOICTB (peHona. KauecTBeHHble peakunu Ha (eHosn. TOKCHYHOCTh
¢enona. CrnocoObl moyueHus 1 npuMeHenre genona. OenonpopmanbaeruHas cMoa.

KapOonusbHble COEAMHEHHS — aNbICTHIBl M KETOHBI. DJEKTPOHHOE CTPOCHHE KapOOHWIBHON TpYIIIBI.
lomonoruyeckue psinbl anbIErujoB W KETOHOB, oOmas ¢opmynia, U3oMepuss W HoMeHKiarypa. duznueckue
CBOICTBa aJbAETHIOB M KETOHOB. XMUMHYECKHE CBOWCTBA ANBJETHJIOB M KETOHOB: PEAKIMH IMPHCOEAUHEHUS.
OxucieHne anbAeruioB, KAYeCTBEHHBIE peakiiui Ha anpAeruapl. CriocoOb! MOMydeHHs M IPUMEHEHHE albIECTHI0B
Y KETOHOB.

OIHOOCHOBHBIE TIpeIeNbHbIE KapOOHOBbIE KHCIOTH. OCOOCHHOCTH CTPOSHHUST MOJIEKYJI KapOOHOBBIX KHCIIOT.
M3omepus m HOMeHKiIaTtypa. @Dusmueckne CBOWCTBA OJHOOCHOBHBIX TMPENENbHBIX KapOOHOBBIX KHCIOT.
Bonopoaubie cBS3n MEXIy MOJEKyJIaMH KapOOHOBBIX KHCIIOT. XWMHYECKHE CBOWCTBA: KHCIOTHBIE CBOMCTBA,
peaknust dTepuduKalum, peakiii C Y4acTHEM YTIIIeBOJIOPOHOro paaukana. OcoOCHHOCTH CBOHCTB MYpaBBHHOM
KUACIOTHL. [loHSTHE O TPOM3BOAHBIX KapOOHOBBIX KHCIOT — CIOXKHBIX 3dupax. MHorooOpasue KapOOHOBBIX
KucnoT. OcOOEHHOCTH CBOWCTB HEMPEACNBHBIX M apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, AUKApPOOHOBBIX KHCIIOT,



THIPOKCUKapOOHOBEIX KucioT. IlpeactaBureny BHICIIMX KapOOHOBBIX KHCIOT: CT€apHHOBAs, MAJIbMUTHHOBASI,
OJICHOBASL, JIUHOJIe8AS, TUHOIEeH08asi KACTIOThL. CIoCOObI MOTyYeHNsI U TPUMEHEHNE KapOOHOBBIX KHCIIOT.

Crnoxuable 3pupbl. ['omonorndeckuii psn, odmas gopmyina, u3oMepusi 1 HOMEHKIarypa. dusnyeckue u
XMUMHYECKHE CBOMCTBA: TUAPOJIN3 B KUCIIOH U IIEJIOYHOH cpejie.

Kuper. Ctpoenue, Gpusnyeckre U XUMHUYECKUE CBOMCTBA JKUPOB: TUAPOJIHM3 B KUCIOW U IEIOYHOU Cpene.
OCOOEHHOCTH CBOMCTB JKUPOB, COAEPIKAIINX OCTATKH HENpPEeAeIbHBIX JKUPHBIX KHCIOT. JKupsl B mpupoe.

MBpbUIA KaK COJM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE ICHCTBHE.

OOmast xapakTepucTuka yrieBogoB. Kiaccudukauusi yrineBomoB (MOHO-, IU- H  IOJUCAXapUIbI).
MoHocaxapupl: II0K03a, GpyKTo3a, ranakrosa, pudosa, nezokcupudosa. dusnueckue CBOHCTBA U HAXOXKJICHUE B
npupoae. otocuHTe3. XMMUYECKHE CBOWCTBA TIIOKO3bI: PEAKIUH C YYaCTHEeM CIHPTOBBIX W albJACTUIHON TPYII,
CIUPTOBOE M MOJIOUHOKHCIOE OpokeHue. [I[pumMeneHne rimoko3bl, e€ 3HaYeHUE B KU3HEEATEIBHOCTH OpraHu3Ma.
Hducaxapunel: caxapo3a, ManbTo3a M JaKTO3a. BoccTaHaBiIMBalONIME W HEBOCCTAHABIMBAIOIIUE AMCAXAPUIBI.
I'uaponus mucaxapunoB. Haxoxnenune B mpupoae W npuMmeHeHue. [lomucaxapunpl: Kpaxman, T[JIMKOTEH |
nestoso3a. CTpoeHHe MakpOMOJIEKYJl Kpaxmaia, ITIMKOTeHa U Leulono3bl. dusuyeckue CBOICTBA Kpaxmala U
LEJUTIONI03bl. XUMHYECKHE CBOMCTBA Kpaxmaia: THAPOJIN3, KaueCTBEHHAs Peaklusl ¢ HOA0M. XUMHUYECKHE CBOHCTBA
LEJUTFONIO3bl: THAPOIM3, TONydeHHe 3(PHUPOB LErono3bl. [loHATHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aleTaTHbIN MIENK).

OKCTepUMEHTaIbHbIE METOBI U3YUEHUS BEIIECTB U UX MpPEeBpallleHuil: paCTBOPUMOCTD PA3IUYHBIX CIHUPTOB
B BOJIE, B3aMMOJICHCTBUE 3TaHOJA C HATPHEM, OKHCIICHUE ATUIOBOTO CIIMPTA B ajbJIETruj Ha pacKaIEHHOH MeITHOU
MPOBOJIOKE, OKUCIICHHE STHJIOBOTO CIUPTA IUXPOMATOM Kaliusl (BO3MOXHO HCIIONB30BAHWE BHICOMATEPHAJIOB),
KaueCTBEHHbIE peaklMu Ha ambAeruabl (¢ ruppokcugom nquammuacepeOpa(l) u ruapoxcunom memu(ll)), peaxmms
rmnepuHa ¢ ruapokcuaoM meau(ll), xuMuyeckue cBOWCTBa pacTBOpa YKCYCHOW KHCIIOTHI, B3aWMOJCHCTBHE
pacTBopa rroKo3sl ¢ ruapokcuaoM meau(ll), B3ammopeiicTBre kpaxmana ¢ HOJIOM, PEIIEHUE IKCIIePUMEHTAITBHBIX
3aga4 1o reMam «CrnupThl 1 GpeHons», «KapooHoBbie KucnoTsl. ClnoxxHbIE 3QUPBD.

A3zoTcoaep:kalie OpraHuyecKre coeAnHeHuUsl.

AMHUHBI — OpraHMYecKHMe MpPOM3BOAHbIE ammuaka. Kiaccudpukauus aMuHOB: anudartudeckue u
apoOMaTUYeCKue; NEepBUYHBIC, BTOPHUYHBIE W TpeTuuHble. CTpoeHMe MOJieKyJ, oOmas (opmyrna, u3oMmepus,
HOMEHKJIaTypa U (HU3MUECKHE CBOWCTBA. XMMHUYECKOE CBOWMCTBA anM()aTHUECKHX aMHUHOB: OCHOBHBIE CBOWCTBA,
IKUJIMPOBaHUE, B3aUMOACHCTBHE IEPBUUHBIX aMUHOB C a30TUCTOM KHCI0TONH. CONM aKUIaMMOHHUSL.

AHWINH — IPEeACTaBUTENb AMHUHOB apoMaTHyeckoro psaa. CtpoeHue aHminHa. B3anMHoe BiIMsHUE Tpymil
aTOMOB B MOJIeKyJe aHWIMHA. OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA. KauecTBeHHBIE peakMy Ha aHWIUH.
CriocoObl oTy4eHHs 1 IpUMEHEHHE annpaTHieckux aMuHOB. [loyyeHne aHnnrHa U3 HUTPOOEH301a.

Awmunokuciorsl. Homenkimatypa u wuzomepusi. OTxnenbHbBIE NPEACTABUTENN (-AMHHOKHUCIOT: TJIHMLUH,
anmanuH. Ousnyeckue CBOICTBA AMUHOKHUCIOT. XHMHUYECKHE CBOICTBA aMUHOKHCIOT Kak aM(OTEpHBIX
OpPraHMYECKUX COCAMHEHHWH, peakuusi MOJIMKOHAEHCALuH, oOpa3oBaHHE MENTHOHON CBs3U. buonornueckoe
3Ha4eHHUEe aMUHOKUCIIOT. CUHTE3 ¥ THIPOJIN3 HETTHIOB.

benku xak npupoaHsle nonumepsl. llepBuuHas, BTOpUYHas U TPETHYHASA CTPYKTypa OeiKoB. XMMHUYECKHE
CBOWCTBa OENKOB: THIIPOJIN3, IeHATypalrsl, KaueCTBEHHbIE PEaKIINU Ha OEJIKH.

OKCIepUMEHTANbHBIE METOJbl M3YYEHHs BEIECTB M WX INPEBpAIICHHUI: pacTBOpeHHEe OEJIKOB B BOJE,
JACHaTypauus GGHKOB IIpru Harp€BaHWM, OBETHBIC pCaKIMU Ha 6CJIKI/I, PEHICHUEC JKCIICPUMCEHTAJIBHBIX 3a/lad I10
TeMaM «A30TcoJIeprKalliie OpraHudecKue COeMHEHIS» U «Pacro3HaBaHe OPraHNuECKUX COeTMHEHUNY.

BbicokomoJieKyIsipHbIE COeTUHEHHS.

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COCIMHEHHI: MOHOMED, MTOJIMMEpP, CTPYKTYPHOE 3BEHO,
CTCIICHb TOJIUMEpU3alu, CpECAHASA MOJICKYJIsIpHasd Macca. OcHOBHBIE METOZbI CUHTE3a BBICOKOMOJICKYJIAPHBIX
COEJIMHEHUM — MOJIMMepHU3aIus U MOJTUKOH IeHCAIHSL.

HOHI/IMepHBIe Marepualbl. ITmacT™Maccer (HOHI/ISTI/IJ’ICH, TIOJIMITPOIIUIJICH, MOJUBUHUIXJIOPUA, MOJIUCTHUPOII,
MOJMMETHIIMETaKPIIIAT, TIOJIMKapOOHATHI, MONMMATHIEHTepedTanaT). Y THIN3aIus U nepepadoTkKa MiacTruKa.

DOnactoMepbl: HATypallbHBI KaydyK, CHHTETHYECKHE Kaydyku (OyTajHeHOBBINH, XJIOPONPEHOBBIH,
M30IIPEHOBBIN) ¥ CHIIMKOHEI. Pe3nHa.



BonokHa: HaTypanbHBIE (XJIOTIOK, IIEPCThb, IMIENK), HMCKYCCTBEHHBIE (BHCKO3a, aleTaTHOE BOJIOKHO),
CHUHTETHYECKHE (KalpoH U JIaBCaH).

[MonumMeps! crienuaibHOro HazHaueHus (TedIoH, KeBiap, AIEKTPONPOBOASLINE TONUMEPHI, Oropa3naraeMble
MOJIUMEDBI).

OKCIIepUMEHTANbHBIE METOAbl HM3YYEHHUS BEIIECTB M WX MpEBpallleHHi: O3HAKOMIIGHHE ¢ oOpa3imaMu
MIPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KayyyKOB, PEIIEHUE IKCIEPUMEHTAIBHBIX 3a7ad MO TeMe
«PacnozHaBaHue MIacTMacc U BOJIOKOHY.

PacuérHsble 3anaun.

Haxoxxnenne MonekymsapHOM (OpMyNbl OpPraHHYECKOTO COEAMHEHHS IO MAacCOBBIM JOJISIM JIIEMEHTOB,
BXOJSIINX B €0 COCTaB, HAXOXKICHHE MOJEKYJISIPHOH (HOpMYJIBI OPraHUYEeCKOTO COSAUHEHUs Mo Macce (00BEMY)
NPOAYKTOB CrOpaHUsl, IO KOJIMYECTBY BellecTBa (Macce, 00bEMY) MPOAYKTOB PEAKIMU H/WIHM UCXOAHBIX BEIIECTB,
YCTAHOBJICHUE CTPYKTYpHOH (POpMYNBI OPraHMYEeCKOTr0 BEIIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOMCTB WM
CHOCcO0OB MOTy4YEHHsI, ONIpeesieHHE J0JIN BBIX0/1a IPOAYKTa PEAKIIHMU OT TEOPETUIECKHA BO3MOXKHOTO.

MexnpeMeTHBIE CBSI3H.

Peanusanust MeXnpenMeTHBIX CBSA3eH NMPU M3Y4YEHUH opraHuueckoil xumuu B 10 Kiacce ocyliecTBiseTcs
Yyepe3 HCIOJIb30BaHME KaK OOIIMX E€CTECTBEHHO-HAYYHBIX IMOHSATHHA, TaK W TMOHATHH, NPUHATHIX B OTICIBHBIX
IpeMeTax eCTeCTBEHHO-HAyYHOIO IIUKJIA.

OOmue ecTeCTBEeHHO-HAyYHBIE IMOHATHUS: SIBJICHWE, HAy4HBIH (aKT, TUMOTE3a, TEOpPHs, 3aKOH, aHaJM3,
CHHTE3, Kiaccuukaius, HaOnroIeHre, U3MEPEHUE, SIKCIIEPUMEHT, MOZIEIb, MOJICTUPOBaHUE.

®duzuka: mMarepus, aToM, 3JIEKTpPOH, IMPOTOH, HEHUTPOH, MOJEKyJa, SHEPreTHYeCKUi ypOBEHb, BEIIECTBO,
Tes0, 00BEM, arperaTHOE COCTOSIHHME BEIIECTBA, (PU3NUECKUE BEIIMUKHBI, EANHHULIBI U3MEPEHHUSI, CKOPOCTh, SHEPIH,
Macca.

buonorus: kmeTka, opraHusM, dSKocucTeMa, Onocdepa, MeTabOIM3M, HACIEICTBEHHOCTh, aBTOTPO(HBIN H
rerepoTpoHBI THUN NWTaHUs, OpoxeHue, (POTOCHHTE3, AbIXaHHWE, OENKH, YIJIEBOABI, XHUPBI, HYKICHHOBBIC
KHCTIOTHI, (DEPMEHTHI.

I'eorpadusi: mone3Hsie HCKONaEMBbI€, TOIIHBO.

TexXHONIOrus: NMUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MHUTAHUs, MOIOIIHME CPEACTBA, MaTepHAIIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.



IHNJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS TIPOI'PAMMBI 1O XUMHWHU HA YI'JTYBJIEHHOM
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHUA

JINMYHOCTHBIE PE3YJBTATHBI

B cooTBeTcTBHY C CHCTEMHO-IEATENEHOCTHBIM TIOJIX0/IOM B CTPYKTYpE JTMYHOCTHBIX PE3YyIhTaTOB OCBOSHUS
npeaMeTa «XWMHS» HAa YPOBHE CpEIHEro o00mero o0pa3oBaHUs BBIJEICHBI CIEAYIONIHE COCTABIISIOIINE:
OCO3HaHWE OOYYAIOIUMHUCS POCCHUHCKOW TPaKTAHCKOW WACHTUYHOCTH, TOTOBHOCTh K CaMOpPa3BUTHIO,
CaMOCTOSITETTFHOCTH W CaMOOIMPEEIICHNI0; HaM4ie MOTHBAlMM K OOYYEHHWIO; TOTOBHOCTb WM CIIOCOOHOCTH
00y4Jarommxcs pPyKOBOACTBOBATHCS MPHHATHIMA B OOMIECTBE TNpaBWIaMH W HOPMAaMH TIOBEICHWS, HaU4He
MIPaBOCO3HAHMS, IKOJIIOTHIECKON KyIbTYPHI; CHOCOOHOCTD CTAaBUTH LM U CTPOUTH )KHU3HEHHBIE IIJIaHbI.

JImdHOCTHBIE pe3yNbTaThl OCBOCHHWS TpeaMeTa «XWUMHS» OTpPaXkaloT C(HOpPMHUPOBAHHOCTH OTBITA
MO3HABATENIFHOW W TIPAKTUYECKOW IesATeNFHOCTH OOydYalomuxcs B MPOIECcCce peann3anud oOpa3oBaTeIbHOU
JIeSITCIIbHOCTH.

JIMdHOCTHBIE pe3yNbTaThl OCBOCHHWS TpeaMeTa «XWUMHS» OTPaXamT C(HOPMHUPOBAHHOCTH —OTBITA
MO3HABATENIFHOW W TIPAKTUYECKOH JeATeNFHOCTH OOyYalomuMXcs B MPOIECcCce peann3anud oOpa3oBaTeIbHOU
JIESITENIFHOCTH, B TOM YHCIIE B YACTH:

1) rpamIaHCKOro BOCHIMTAHMS:

OCO3HaHUSl OOYYArOMIMMHUCS CBOWX KOHCTUTYIIMOHHBIX TIpaB W O0S3aHHOCTEH, YBAXEHHS K 3aKOHY H
MIPaBOMOPAIKY;

MIPEJICTABJICHHUS O COMMATBHBIX HOPMaX W MPaBUIIaX MEKIMIHOCTHBIX OTHOIIEHUH B KOJUIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATENBHOCTH MPH CO3/aHWU Y4YeOHBIX TPOEKTOB, PEIICHUU
y4eOHBIX U TTO3HABATEIHHBIX 33124, BEITIOTHEHUH XUMHUIECKHIX IKCTIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY W apryMEHTHI IPYTHX TpU aHAIM3e
pa3HI/I‘-IHI)IX BHUI0OB y‘-IC6HOI>i JCATCIIBHOCTH,

2) MaTPUOTHYECKOT0 BOCIIMTAHMSA:

IEHHOCTHOT'O OTHOLICHUA K I/ICTOpI/I'-IeCKOMy u Hay‘IHOMy HacJIC U0 OTC‘IeCTBeHHOﬁ XHUMUH,

YBa)KeHI/IH K npoueccy TBOp‘-IeCTBa B O6J'IaCTI/I TeOpI/II/I u HpaKTI/I'-IeCKOFO HpI/IJ'IO)KeHI/ISI XUMHH, OCO3HAHUA
TOT'0, YTO JAaHHBIC HayKI/I €CTh pe3y.HBTaT JJIUTCIIbHBIX Ha6HIOJleHHI>'I, KpOHOTJ'II/IBI)IX BKCHepI/IMeHTaHBHBIX ITONCKOB,
IIOCTOSIHHOT'O TPY/a YYEHBIX U IIPAKTUKOB;

I/IHTepeca U IMO3HABATCJIIbBHBIX MOTHUBOB B HOJ'Iy‘IeHI/II/I u HOCHCILYIOHIGM aHaJINn3¢C I/IH(i)OpMaHI/II/I [0) Hepe}:[OBI)IX
JIOCTHYKEHUSIX COBPEMEHHOM OTEUECTBEHHON XUMUHU;

3) AyXOBHO-HPABCTBEHHOT0 BOCITUTAHUS

HpaBCTBeHHOFO CO3HaHUsA, STUYCCKOI'O ITIOBCACHUA,

CHOCO6HOCTI/I OLCHHUBATH CI/ITyaHI/II/I, CBA3AaHHBIC C XUMHYCCKUMHU SABJICHUAMHU, U HpI/IHI/IMaTB OCO3HAHHBIC
peIHeHI/DI, OpHeHTHPYHCB Ha MOpaIIBHO'HpaBCTBeHHBIe HOpMBI " IICHHOCTH,

TOTOBHOCTH OLICHHUBATH CBOé IIOBC€ACHUE U HOCTYHKI/I CBOUX TOBapI/IHIeI‘/II C HO3PIIIPII>'I HpaBCTBeHHBIX u
MIPABOBBIX HOPM U C YUYETOM OCO3HAHMS MIOCJIEICTBUI MTOCTYIKOB;

4) bopMupoBaHHS KYyJbTYPbI 310POBbSI:

MMOHUMAaHUS IIEHHOCTEH 3J0pOBOrO M 0Oe30macHoro oOpasza >KU3HU, HEOOXOTUMOCTH OTBETCTBEHHOTO
OTHOIIIEHHUS K COOCTBEHHOMY (DU3MUYECKOMY U IICUXMUYECKOMY 37I0POBbIO;

COOJIFOICHYST TTPaBHJI 0€30IIaCHOr0 O0paIlleHUs ¢ BEIISCTBAMH B OBITY, MIOBCEIHEBHOM JKU3HHU, B TPYIOBOU
JIeATEIbHOCTH,

MMOHUMaHUS [IEHHOCTH TPaBUJI WHAWBHUIYAJIHLHOTO U KOJUIGKTHBHOTO O€30TaCHOTO MOBE/ICHUS B CUTYaIUsX,
YTPONKAIOMIHMX 37J0OPOBBIO M KU3HU JIOJICH;

OCO3HaHUsSl TIOCTECICTBUN U HENPUITHA BPEAHBIX MPUBBIYEK (YMOTPEOJICHHS ajIKOTOoJs, HApKOTHKOB,
KypeHHs);

5) TpynoBoro BocnuTAHMUA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B  y4eOHO-UCCIIEAOBAaTENBbCKONH  JESITeIbHOCTH, OOIIECTBEHHO
TIOJIC3HOM, TBOPUYECKON U IPYTUX BUAX JIEATCIHHOCTH;



YCTaHOBKM Ha aKTHBHOE Y4acTHE B PEIICHUU MPAaKTUYECKUX 3aJau COUMATBLHON HAIIPaBICHHOCTH (B paMKax
CBOETO KJIacca, UIKOJIBI);

MHTEpeca K MPaKTHYECKOMY M3YUEHHIO podeccHii pa3inuyHoro poja, B TOM YUCIe Ha OCHOBE MPUMEHEHUS
MIPEIMETHBIX 3HaHUH 110 XUMUHY;

YBa)XEHUS K TPYAY, JIOJIM TpyJa U pe3yabTaTaM TPYyAOBOM JeSTENbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYATbHOW TPaeKTOpUH oOpa3oBaHus, Oyaymed npodeccuu u
peanu3anuy COOCTBEHHBIX >KM3HEHHBIX IUIAHOB C YUY€TOM JHMYHOCTHBIX HHTEPECOB, CHOCOOHOCTEH K XHMHH,
MHTEPECOB U MOTpedHOCTEH 0011ecTBa;

6) 3K0JI0rMYEeCKOr0 BOCIIMTAHUS:

9KOJIOTHUECKH 11eIeCO00Pa3HOr0 OTHOIIEHHUS K MPUPOJIE KaK HCTOYHUKY CYLIECTBOBAHUS KU3HH Ha 3eMIle;

MOHUMAaHUs TIIO0AIBHOTO XapakTepa 3KOJOTMYECKUX MpOoOJIeM, BIMSHHUS 3KOHOMHUYECKUX IMPOLECCOB Ha
COCTOSIHUE MPUPOJAHON U COLUUAIBHOM CpElIbl;

0CO3HAaHUSI HEOOXOJUMOCTH WCIONb30BAaHHUSA JOCTH)KEHHH XMMUU JAJISl PELICHHUs] BONPOCOB PAMOHAIBLHOTO
MIPUPOJIOTIONH30BAHHUS;

AKTHUBHOIO HENPUATUSA JEUCTBUM, NPHUHOCAIIUX BpeJ OKPYKAOIIEHW IPUPOJHON Cpele, yMEHus
MPOTHO3UPOBATH HEOIATONPHUATHBIE IKOJIOTUYECKUE TIOCIEACTBHS MIPEANPUHIMAEMBIX ACHCTBUI U MPEI0TBPAILATh
ux;

HaJIW4YUsl Pa3BUTOTO D3KOJOTHMUECKOTO MBIIIICHHs, A3KOJIOTHYECKOW KYJIbTYphl, OMNbITa JeATEIbHOCTU
3KOJIOTMYECKOM HaIpaBIEHHOCTH, YMEHHsS pPYKOBOJCTBOBAaThCS WMHU B IO3HABaTE€IbHOW, KOMMYHUKAaTUBHOW U
COLMANILHON MPaKTHKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO MPOTHBOCTOSTH UICOJIOTHH XeMOPOOHH;

7) 1EeHHOCTH HAYYHOI'0 IO3HAHUSL:

MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKH U OOLIECTBEHHO [IPAKTUKY;

MOHUMAaHUS CeUuUKN XUMUU KaK HayKd, OCO3HAHHA e€ poiii B (JOPMUPOBAHNH PALIMOHATIBHOTO HAYYHOT'O
MBILJICHHS, CO3AaHUH LIEIIOCTHOTO IPEACTaBICHU 00 OKPYKAIOLIEM MUPE KaK O €IUHCTBE IPUPOABI U YEJIOBEKa, B
MO3HAHUH PUPOAHBIX 3aKOHOMEPHOCTEH U pelleHNH Npo0IeM COXpaHEeHHsI IPUPOAHOTO PaBHOBECHS;

yOexXIEHHOCTH B 0CO0OI 3HAUMMOCTH XUMHHU Uil COBPEMEHHOW LUBWIM3ALMU: B €€ T'yMaHHCTHYECKOH
HalpaBJICHHOCTH M BAaKHOH POJIM B CO3JAaHMM HOBOW 0a3bl MaTe€pUaIbHOW KYJIbTYpHI, B PEILICHHH IJI0OATBHBIX
npoOjeM yCTOWYMBOTO Ppa3BUTHSA YEJIOBEUECTBA — CBHIPHEBOM, HHEPreTHUYECKOH, IMUINEBOH W 3KOJIOTMYECKOU
0e30macHOCTH, B Pa3BUTUM MEIUIMHBI, OOECIIEYCHNH YCIOBUM YCHEUIHOTO TPYAa U SKOJOTMYECKH KOM(POPTHOU
KU3HH KaXXJI0TO YJIeHa O0ILEeCTBa;

€CTECTBEHHO-HAyYHOW TPAMOTHOCTH: IIOHMMaHHUS CYHIIHOCTH METOAOB IIO3HAHMs, HCIOIB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh IOJIydyaeMble 3HAHUS ISl aHaM3a M OOBSCHEHUS SIBICHUH
OKPY>KaloIlero MUpa ¥ MPOUCXOASIINX B HEM W3MEHEHUH, YMEHHUs JeflaTh 00OCHOBAHHBIE 3aKJIIOUCHUSI HA OCHOBE
HAaYYHBIX (JAaKTOB M MMEIOLIMXCS JAHHBIX C LEJIbI0 MOJIyYeHHS JOCTOBEPHBIX BHIBOOB;

CIOCOOHOCTH CaMOCTOSITENBHO HCIIOJIb30BaTh XMMHUYECKHE 3HAHMS U PElIeHHs] nmpoljeM B peabHbBIX
JKU3HEHHBIX CUTYallUsX;

HHTEpeca K MO3HAHUIO, HCCIEI0BATENBCKON JEATENbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTM K HENpPEPbIBHOMY OOpa30oBaHUIO M CaMO00pa30BaHUIO, K aKTHBHOMY
MOJTY4YEHHUIO HOBBIX 3HAHHMH 110 XUMHH B COOTBETCTBUH C )KM3HEHHBIMH MOTPEOHOCTAMU;

UHTEpeca K 0COOCHHOCTSIM TPYy/ia B pa3IM4YHbBIX cdepax npodeccroHanbHOH IesITeTbHOCTH.

METAINPEJIMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIE pe3yIbTaThl OCBOCHHUS IIPOTPaMMBI 10 XHMHUU Ha YPOBHE CPEIHETO OOIIero 0Opa3oBaHUs
BKJTIOYAIOT:

3HaYUMBbIE IS (POPMHUPOBAHHSI MHPOBO33PEHUS OOYHAOMNXCS MEXKIUCIUTUIMHAPHBIE (MEXIPEIMETHBIE)
oOIlIeHayYHbIe TMOHSITHS, OTPaXKAIOIIHe MEIOCTHOCTh HAYYHOW KApTHHBI MHpa M CIEUPHUKY METOJOB MO3HAHUS,
WCTIONB3yEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO, SHEPTHs, SBJICHHE, NPOIECC, CUCTeMa, Hay4YHBIN
(akT, TPUHIWIL, TUMNOTe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCleloBaHue, HaONro/ieHne, H3MEpeHue,
SKCTICPUMEHT U APYTHUC);



VHUBEpCAIbHBIE  y4eOHbIE  JEHCTBUS  (TO3HABATENbHBIC,  KOMMYHUKATUBHBIC,  PETYJSATHBHBIC),
oOecnieunBaroiue GopMupoBaHre (GyHKIIMOHAITBHON IPaMOTHOCTH U COLIMAIBHON KOMITETCHIIMUA 00yYarOIIHXCS;

CIOCOOHOCTh 00YYaIOIIMXCS UCTIOIB30BATh OCBOCHHBIC MEKTUCIUILTUHAPHBIC, MUPOBO33PEHUCCKHUE 3HAHUS
U YHUBEPCAJIbHBIC YYCOHBIC ICHCTBHS B MO3HABATEILHON U COIUAILHOM MTPAKTHKE.

MeranpeaMeTHBIE Pe3yIbTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCAIBHBIMUA YYCOHBIMH TIO3HABATEIHHBIMU,
KOMMYHUKATUBHBIMH U PETYJISITUBHBIMH JIEHCTBUSIMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIe el cTBUS

1) 6azoBbIe JOrHYecKUe AelCTBHUS:

CaMOCTOSITENHHO (hOPMYITHUPOBAThH M aKTYaIM3UPOBATH IPOOIIEMY, pacCMaTPUBATh €€ BCECTOPOHHE;

OTIpEETIATH IeNN ACATEeIHHOCTH, 3a/1aBasi MapaMeTPhl K KPUTEPHUN WX TOCTHKEHHS, COOTHOCUTH PE3YIIbTaThI
JIESTEIbHOCTH C TIOCTABIIEHHBIMU IIETISIMU;

WCTIOJIB30BaTh IIPU OCBOCHUU 3HAHUN MPUEMBI JIOTHIECKOTO MBIIIICHHS: BBIIEIATh XapaKTepHbIe MPU3HAKA
MOHATAH W YCTAaHABIMBATh WX B3aUMOCBSI3b, KCIIONB30BATh COOTBETCTBYIOUIME TOHSATHS HJs OOBICHEHUS
OTJIENBHBIX (DaKTOB U SIBIICHUII,

BEIOMpaTh OCHOBAHUS M KPUTEPUH IS KITACCU(UKAIIMHN BEIIECTB I XUMHUECKUX PEAKITHIA;

YCTaHaBIUBATh MPUINHHO-CIICICTBEHHBIE CBSI3M MEXKY U3y4aeMBbIMU SIBJICHUSIMU;

CTPOUTHh JIOTHUECKHE pacCyXIeHus (MHIYKTUBHBIC, JEAyKTUBHBIC, 110 AHAJIOTHWH), BBISBIATH
3aKOHOMEPHOCTHU U MIPOTUBOPEUHSI B PACCMATPHBAEMBIX SBICHHSIX, (JOPMYIHPOBATH BEIBOJIBI U 3aKITIOUCHHUS,

MPUMEHATh, B TIPOIECCE TIO3HAHWS HCIONb3yeMble B XHMHHA CHMBOJHYECKHAE (3HAKOBBIE) MOJEIH,
MPeoOpa3OBBIBATE MOJICNBHEIE MPEICTABICHNS — XUMHUYECKUH 3HAK (CHMBOI) 3JIEMEHTa, XUMHYecKas (opmyIa,
ypaBHEHUE XUMHYECKON PEakIy — MPH PEelIeHNH y4eOHBIX TTO3HABATEIbHBIX U MPAKTUYECKUX 3a/1a4, TIPUMEHSITh
Ha3BaHHBIE MOJCJTbHBIE TPEACTABICHHS [UIsl BBISABICHHUS XapaKTEPHBIX MPH3HAKOB HM3YYaeMBIX BEIIECTB U
XUMHYECKHUX PEAKIIUH.

2) 6a3oBbIe HCCIEI0BATEIbLCKUE IeliCTBUS:

BJIAACTb OCHOBAMHU METOJO0B HAYYHOTI'O MMO3HAHUA BEIIECCTB U XUMHUYCCKUX peaKuHﬁ;

dbopMyIUpoOBaTh IENM M 3aJa4d  HMCCJICJOBAHUS, WCIOJIB30BAaTh ITOCTABJICHHBIE W CaMOCTOSITEILHO
C(I)OpMy.HI/IpOBaHHBIe BOIIPOCHI B KAYECTBC MHCTPYMCHTA IIO3HAHHA W OCHOBBI IJIA (I)OpMI/IpOBaHI/IH THUIIOTE3bI I1O
MIPOBEPKE NPABUIILHOCTH BBICKA3bIBAEMBIX CYKIEHUM;

BJIaACTbL HABbBIKAMHU CaMOCTOATCIIBHOI'O IUIAHMPOBAHHUA W MNPOBCACHHUA YUCHHUYCCKUX OSKCIECPUMCEHTOB,
COBEPIIICHCTBOBaTh YMEHHUSI HAOJIOJATh 3a XOJOM IPOIECCa, CaMOCTOSTENILHO MPOTHO3MPOBATh €0 pe3yJibTarT,
(hopMysipoBaTh O0OOIIEHUSI U BBIBOJBI OTHOCHUTEIBHO JIOCTOBEPHOCTH PE3YJIBTATOB HCCIICIOBAHMS, COCTABJIAThH
000CHOBaHHBIN OTYET O TPOAETIAHHOMN paboTe;

MpUOOpETaTh OMBIT YYEHUYECKOM HCCIeI0BATEILCKON U TPOEKTHON JeSITEIbHOCTH, MPOSBIATH CIOCOOHOCTh
U TOTOBHOCTb K CaMOCTOATCIBbHOMY ITOUMCKY METOAOB PCIICHUA TMPAKTUYCCKUX 3adad, MPUMCHCHUIO PA3JIMYHBIX
METOAOB ITO3HAHUA.

3) padoTa ¢ undopmanmeii:

OPUECHTUPOBATLCS B PA3IMYHBIX HCTOYHHKAX UH(POpMAIMU (HAYYHO-TIOMYJISIPHAS JTUTEPATypa XUMHUECKOTO
COJICpP)KaHusl, CIpPaBOYHbIC MOCOOUs, pecypchl MHTepHETa), aHAIM3UPOBAaTh MH(OPMAIIMIO Pa3IMYHBIX BUIOB H
(1)OpM MpEACTaBJICHUA, KPUTHUYCCKH OLICHUBATDH eé JOCTOBEPHOCTDh U HEIIPOTUBOPEYNBOCTD,

bopMyupoBaTh 3ampockl M TPUMEHATh pa3IMYHbIE METOABI INPH TOUCKE M 0TOOpe WH(OpMAaIWH,
HEOOXOMMOM JIJIsl BBITOJHEHMSI YUeOHBIX 3a/1a4 ONpPECIEHHOrO THUIIA;

MpHOOpETaTh OMBIT HKCIOIB30BaHUS HH(MOPMAIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTUH H Pa3IMYHBIX
MTOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BHIOMPATh ONTUMANBHYIO (OpMYy TIpeJCTaBlieHUs HHPOpManuu (cxembl, rpaduku,
JMarpamMmebl, TaOJIUIbI, PUCYHKH U APYTHUE);

WCIIOJIb30BaTh HAYYHBINA S3BIK B KAYECTBE CPEJICTBA MPU PadOTE C XUMHUYECKOW MH(pOpMAIUeii: MPUMEHSTh
MEXTpeAMETHbIC ((PU3NIECKHE U MATEeMaTHYEeCKHE) 3HAKK ¥ CUMBOJIBI, (DOPMYITbI, a00peBHATypPhl, HOMEHKIIATYPY;

HCIIOJIb30BATh 3HAKOBO-CUMBOJIMUCCKUEC CPECACTBA HATJTIAAHOCTH.



KoMMyHMKaTHBHBIEC yHHBepCcaJbHbIE y4eOHbIe 1elCTBUA:

3aJaBaTh BONPOCHI TI0 CYILECTBY 00CYKAaeMON TEMBI B XOJI€ IUAJIOTa U/WUIIH AUCKYCCHH, BBICKA3bIBATh
uzaeu, GopMyIMpoBaTh CBOM MPEIIOKCHHUS OTHOCUTEIBHO BHIIIOJIHEHHS IPEAIOKECHHON 3a1a4H;

BBICTYIIaTh C INIPE3CHTAlMEl PE3yJIbTAaTOB IO3HABATEIbHON AEATENBHOCTH, MOJYYEHHBIX CaMOCTOATEIBHO
WIN COBMECTHO CO CBEPCTHHKAMM IIPH BBINOJHEHMH XHMHYECKOI'O SKCIEPUMEHTa, HMPAKTHUYECKOW paboThl IO
MCCIICIOBAHUIO CBOWCTB M3Y4YaEMBIX BEILECTB, pealn3alldl Y4eOHOro IPOEKTa, U (POPMYIUPOBATH BHIBOABI IO
pe3ynbTaTaM IPOBEAEHHBIX MCCIEIOBAHMM IyTEM COIVIACOBAHMS IO3UMLMH B XOoIe OOCYyXIeHHA U oOMeHa
MHEHUSIMHU.

PerynsiTuBHbIe yHMBepcaJlbHbIE y4eOHbIe AeCTBHUS:

CaMOCTOSITETIbHO IUIAHUPOBATh M OCYILIECTBIIATh CBOIO IT03HABATEIIBHYIO AEATEIBHOCTD, ONPEAEIsil €€ Leln
U 3aJa4d, KOHTPOJIMPOBATh U [0 Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh MpeIiaraéMblil alrOpUTM AECHCTBUN NPH
BBITIOJTHEHUN YY€OHBIX W HMCCIENOBATENLCKUX 3ajad, BRIOMpaTh Hambosee 3(hekTHBHBIN crocod MX perieHus
y4€TOM MOJTyYEeHHUSI HOBBIX 3HAHUI O BELIECTBAX U XMMUYECKUX PEAKLIUIX;

OCYILIECTBIISITH CAMOKOHTPOJIb AEATEILHOCTH HA OCHOBE CaMOAaHaJIM3a U CaMOOLICHKU

IHNPEJMETHBIE PE3YJIbTATBI

IIpeameTHBIe pe3yabTaThl OCBOCHUS MPOrpaMMBbI 110 XMMUHU Ha YriyOJIEHHOM YpOBHE Ha YPOBHE CPEIHETO
o0miero oOpa3oBaHus BKIIOYAIOT crieluruecKre sl y4eOHOoro npeaMera «XUMUs» Hay4dHble 3HAHWUS, YMEHUS U
CHOCOOBl JAEHCTBUH IO OCBOCHHUIO, HMHTEPHPETAlMM W NPeoOpa30OBaHUIO 3HAHWH, BUIBI AEATEIBHOCTH IO
NOJIY4YEHUIO HOBOTO 3HAaHMS W NPHUMEHEHUIO 3HAHWH B PA3IMYHBIX YYEOHBIX CHTyaLUsX, a TAaKKe B peabHBIX
JKU3HEHHBIX CUTYalMsX, CBSI3aHHBIX ¢ XUMHEW. B mporpaMmMe mo XMMuu mpeaMeTHbIC pe3yIbTaThl MPeICTaBICHbBI
10 TOAaM M3Y4CHHUSI.

10 KJIACC

[IpenMeTHBIE pe3ysIbTaThl OCBOEHUS Kypca «OpraHudeckas XUMHUsD) OTPAXKAIOT:

c¢(hOpMHUPOBAHHOCThH NPECTABJCHHI: 0 MECTE M 3HAYCHUHU OPTaHUYECKOW XMMHUHU B CHCTEME €CTECTBEHHBIX
HayK W ¢€ poJd B OOCCICUCHWH YCTOWYMBOIO Pa3BHUTHSI YEJOBEUYECTBA B PEIICHHH MPOOJIEM DKOJOTMYECKOI,
JHEPreTHYECKON W MHIIEeBOW OE30MacHOCTH, B Pa3BUTUM ME/WIIMHBI, CO3JIaHMM HOBBIX MAaTEpPHAlOB, HOBBIX
HUCTOYHUKOB SHEPTHHU, B 00ECIICUCHUH PAIIMOHATILHOTO MPUPOIONIONL30BaHNUS, B (POPMHUPOBAHUH MUPOBO33PEHHS U
oOriell KynbTypbl YENIOBEKa, a TaKKE OSKOJIOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/I0OPOBBIO H
NPUPOHOM Cpeie;

BJIJICHHE CUCTEMON XUMHUYECKHX 3HAHHUN, KOTOpas BKIFOYAET: OCHOBOIOJIATAIOIINE TIOHSITHS — XUMHUYCSCKHH
3JIEMEHT, aToOM, SIIPO U JIEKTPOHHAsT 000J0YKa aToma, S-, P-, d-aTOMHbIC OpOHTAIM, OCHOBHOE W BO30YXIEHHOE
COCTOSIHUSI aTOMa, TMOPUIU3AIMs aTOMHBIX OpOUTAlIeil, HOH, MOJIEKYJIa, BAJICHTHOCTb, DJIEKTPOOTPHUIIATEILHOCTD,
CTETICHh OKHCIICHHS, XUMHYECKas CBI3b, MOIIb, MOJISIPHAs Macca, MOIISIPHBIA 00BEM, YIIIEPOIHBIN CKEJerT,
(hyHKIIMOHATBHAS TPYIIINA, PaIUKal, CTPYKTypHBIC (hOpMYIIbI (Pa3BEPHYTHIE, COKpPAIIEHHBIE, CKEIIETHBIC), N30MEPUS
CTPYKTypHas M MPOCTPAHCTBEHHAsI (T€OMETpUYecKasi, ONTUYECKas), U30MEPbl, TOMOJIOTUYECKHIA PsiJl, TOMOJIOTH,
YTIEBOIOPO/IbI, KUCIOPOA- U a30TCOJEpXKAIINE OPraHUYeCKHe COSIAMHEHHUsS, MOHOMEp, MOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHHUS; TEOPUH, 3aKOHBI (epuonndeckuii 3axkon J[. 1. Menneneesa, Teopus
CTpOeHUsI OpraHmyeckux BemiectB A. M. ByTiepoBa, 3akOH COXpaHEHHsT MacChl BEIIECTB, 3aKOH COXPAaHCHHS U
MPEBpaICHHUsT SHEPTUM TPU XUMHUYECKHX PEaKIHsX), 3aKOHOMEPHOCTH, CHUMBOJMYECKUAN S3BIK XUMUH,
MUPOBO33PEHUECKHE 3HAHUS, JISKAIUE B OCHOBE MOHUMAHHS TPUYUHHOCTH M CUCTEMHOCTH XUMUYECKHUX SBIICHHUIA;
MIPEJICTABJICHUS] O MEXaHU3MAaX XUMUYECKHUX PEaKIUi, TEPMOIMHAMUYECKAX U KHHETUIECKUX 3aKOHOMEPHOCTSIX UX
MPOTEKaHUs, O B3aMMHOM BIUSHUM aTOMOB WM TPYII aTOMOB B MOJIEKyNaX (MHIYKTUBHBIH M ME30MEPHBIN
a¢dexrol, opuentanTsl | u 1l poga); pakronormueckue cBeieHNs 0 CBOWCTBAX, COCTaBE, OJYYCHUH U OE30ITaCHOM
WCIOJIb30BaHNM BaXKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY M HMPAKTUYSCKOW JEATEIBHOCTH YEJIOBEKa, OOIIMX
HAyYHBIX PUHITUIIAX XUMHUYECKOTO TIPOMU3BOICTBA (Ha IMpUMepe IPOU3BOJICTBA METaHOJIa, TIepepaboTku HePTH);



c(hOpMHUPOBAHHOCTH YMECHUIA: BBISBIISATh XapaKTEPHBIC PU3HAKY NOHATUH, YCTAaHABINBATh MX B3aHMMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE TMOHATHA IPU ONHUCAHUM COCTaBa, CTPOCHUS M CBOWCTB OPraHUYECKUX
COCIUHCHUH;

c(hOpMUPOBaHHOCTh YMEHUH:

UCIOJb30BaTh XMMUYCCKYI0 CUMBOJIHUKY JIJISi COCTABIICHUSI MOJICKYJSPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX,
COKPAIIEHHBIX U CKEJIETHBIX ) (DOPMYJI OPraHUYCCKUX BEIICCTB;

COCTAaBJISITh YpPaBHEHHUS XHMHMUYECKHX PEAKIUHd U PacKphiBaTh HX CYUIHOCTh: OKHCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUH TOCPEICTBOM COCTaBICHHS JJICKTPOHHOTO OajaHca ASTHX pPeaKIHid, peakiui
MOHHOTO O0OMEHA ITyTEM COCTABJICHUS UX MOJHBIX M COKPAIIEHHBIX HOHHBIX YPaBHCHHIA;

M3rOTaBIMBATh MOJEIHM MOJEKYJ OPraHMYeCKHX BEIIECTB M WUIIOCTPAUA HMX XUMHUYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(hOpMUPOBAHHOCTh YMECHHI: YCTaHABIMBATh MPUHAJIC)KHOCTh U3YYCHHBIX OPTaHUYECKUX BEUIECTB IO UX
COCTaBy M CTPOCHHUIO K OINPENCIEHHOMY KIIACCY/TPYIIE COSJAMHCHUH, 1aBaTh UM HA3BaHUS MO CHCTEMATHUYECKOM
Homenknatype (IUPAC) u npuBoauTh TpUBUAIbHBIC HAa3BaHHS JJIS OTICIBHBIX MPEICTABUTEICH OPraHMYCCKUX
BEIICCTB (ITUIJICH, allETHJICH, TOJYOJ, TIHMLEPUH, STHICHIIINKONb, (heHONI, (OopMalblIeru, aleTalbIAeT ], alleToH,
MypaBbHHAsl KUCJIOTA, YKCYCHAsl KUCIOTa, CTEApUHOBAsS, OJICHHOBAsI, TAJIBMUTHHOBAST KUCIIOTHI, TJIMIIUH, aJlaHUH,
MaJibT03a, PPyKTO3a, AaHWIIMH, TUBUHUII, U30TIPEH, XJIOPOMPEH, CTUPOJI U IPYTHE);

c(hOpMUPOBAHHOCTh YMEHHUS ONPEICNIATh BUJ XHUMHUYCCKOW CBSA3M B OPraHUYeCKHX COCJAMHCHUSIX
(xoBaneHTHAs M HOHHAS CBA3b, G- U T-CBS3b, BOJAOPOIHAS CBSI3b);

c(hOpMUPOBAHHOCTh YMCHHS MPUMCHSTH IOJIOKCHUS TECOPUU CTPOCHHS OPraHMYECKUX BeliecTB A. M.
Bytneposa s 00BsICHEHHS 3aBHCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS;

c(hopMHUPOBaHHOCTHh YMEHHI XapaKTepH30BaTh COCTAaB, CTPOCHHE, (PU3MYECKHEe W XMMHUYECKHE CBOICTBa
TUMUYHBIX TIPEICTABUTENEH Pa3NUYHBIX KJIACCOB OPraHMYECKUX BEIIECTB: aJKaHOB, IUKIOAIKAHOB, AIKCHOB,
ANKaINCHOB, AIKMHOB, apOMAaTHYECKHUX YTIIEBOJOPOJOB, CHHPTOB, allbJETHUIOB, KETOHOB, KapOOHOBBIX KHCIOT,
MPOCTHIX U CIOXHBIX I(PHUPOB, )KUPOB, HUTPOCOSIUHEHUA 1 aMHUHOB, aMUHOKHCIIOT, OEJIKOB, YTIIIeBOJOB (MOHO-,
M- U TOJINCaXapHuIOB), WUIIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXy HUMH YPaBHEHHSIMH COOTBETCTBYFOIIHUX
XUMHYECKUX PEAKIUI C UCTIONH30BAHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMHUPOBAaHHOCTh YMEHHS TOATBEPXKAATh HAa KOHKPETHBIX MpHMEpax XapakTep 3aBHUCHUMOCTU
PEaKIMOHHON CIIOCOOHOCTH OPTraHWYECKUX COCAMHEHUH OT KPATHOCTH W TUIA KOBAJIEHTHOW CBS3U (O- U M-CBS3N),
B3aMMHOTO BIIMSIHUSI aTOMOB U TPYIIIT aTOMOB B MOJICKYJIaX;

c(hOpMHUPOBAaHHOCTh YMEHHUS XapaKTePU30BATh MCTOYHUKHU YTIIEBOJAOPOIHOTO CHIPhS (HE(Th, MPUPOIHBINA
ra3, yrojib), ClIOCOOBI €ro nepepadoTKH U MPaKTHIECKOe MPUMEHEHHE MTPOYKTOB IepepadoTK;

c(hOpMHUPOBAaHHOCTh BJIAJIEHUS CHCTEMOW 3HAaHWH O €CTECTBEHHO-HAYyYHBIX METO/Jax TIIO3HAHUS —
HaAOIIOJICHNH, U3MEPEHHUH, MOJISITMPOBAHNH, IKCTIEpUMEHTE (peaThbHOM U MBICIEHHOM) U YMEHUSI IPUMEHSATh 3TH
3HAHUS;

c(hOpMHUPOBaHHOCTh YMEHHUS MPHUMEHSATh OCHOBHBIC OIEPAIMH MBICIUTENLHON JEATeNFHOCTH — aHaJIu3 |
CUHTE3, CPaBHEHHE, 0000IIEHIEe, CHCTEMATH3AINIO, BEISIBICHNE MPUYINHHO-CIIEICTBEHHBIX CBS3EU — JIJIST H3yUCHHS
CBOMCTB BEILECTB U XUMHUECKUX PEAKIUH;

c(hOpMUPOBAHHOCT, YMEHUWH: BBIABISATH B3aUMOCBSI3b XUMHUYECKHX 3HAHWA C TIOHATHSAMH U
MIPEICTABIICHUSAMHE JIPYTUX €CTECTBEHHO-HAYYHBIX TPEIMETOB i 00Jiee€ OCO3HAHHOTO MOHUMAHHUS CYIIHOCTH
MaTepHaIBHOTO €IMHCTBA MHPA, WCIIOIH30BaTh CHCTEMHBIC 3HAHHS IO OPTAaHMYECKOW XUMUHU JUISI OOBSICHEHHUS U
MIPOTHO3UPOBAHMS SIBIICHHH, UMEIOIINX €CTECTBEHHO-HAYUHYIO TIPUPOY;

c(hopMUPOBAaHHOCTH YMEHHUI: TTPOBOAUTE PACUETHI IO XUMHIECKUM (PopMysiaM M YpaBHEHUSM XUMHUIECKIX
peaknmii ¢ HWCIONb30BaHWEM (HU3MYECKMX BenmnuuH (Macca, OO0BEM Ta30B, KOJWYECTBO BEMICCTBA),
XapaKTEepPU3yIOINX BEIIECTBA C KOJIMYECTBEHHON CTOPOHBI: PAacdEThl MO HAXOXKICHUIO XUMHUYECKOH (HOpMYITBI
BEI[ECTBA I10 HM3BECTHBIM MACCOBBIM JIOJSM XHMHYECKHX DJEMEHTOB, IPOAYKTaM CTOPaHUS, IIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hopMUPOBAaHHOCTh YMEHUH: MPOTHO3UPOBATh, AaHAIM3UPOBATH W OICHUBATH C IMO3HMIIMA 3KOJIOTHYECKON
0E30IaCHOCTH TTOCIIE/ICTBHS OBITOBOI M IMPOM3BOIACTBEHHON NEATECIHLHOCTH YEIOBEKA, CBA3aHHOM ¢ mepepadoTKoi



BEIICCTB, WCIOJb30BaTh IOJYYCHHBIC 3HAHUSA JUIS MPUHATHAS TPAMOTHBIX pEIIEHWH Npo0jeM B CHTYyaIHsAX,
CBSI3aHHBIX C XUMHUEH;

c(hOpMUPOBAHHOCTh YMEHHUMH: CaMOCTOSTENHHO IUIAHUPOBATh W MPOBOJUTh XHMUYCCKUH 3KCIICPUMEHT
(monydyeHne W U3yueHUE CBOWCTB OPraHUYECCKHX BEIIECTB, KAYCCTBCHHBIC PEAKIIUM YTIICBOJIOPOJOB Pa3IMYHBIX
KJIaCCOB M KUCIOPOACOACPKAIIUX OPraHUYECKUX BEIIECTB, PEIICHHE JKCIEPUMEHTAIBHBIX 33/ad IO
pacro3HaBaHUIO OPTaHUYECKUX BEIIECTB) ¢ COONIOJICHMEM IMpaBHUi 0E30MacHOr0 OOpallleHHs C BEIeCTBaMH U
1ab0paTOpHBIM 00OpYyIOBaHUEM, (GOPMYIMPOBATH II€Nb WCCICAOBAHUS, NPEACTABIATh B pa3IndHON (opme
pe3yabTaThl SKCIIEPUMEHTA, AHAIM3UPOBATH U OLEHUBATH UX IOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHUH:

cOOJIFOIaTh TIpaBUjIa JKOJIOTHYECKH IEIeCOO00Pa3HOT0 IMOBEACHUS B OBITY U TPYIOBOW JNEATEIBHOCTH B
LEJISX COXPAHEHHUS CBOETO 3/I0POBbS, OKPY>KaIOIIEH IPUPOTHON CPENIbl U TOCTIKECHUS €€ YCTOWYMBOTO PA3BUTHS;

OCO3HABaTh OMACHOCTh TOKCHYECKOTO JACWUCTBUS HA KUBBIE OPraHU3MBbI OMPENCIHEHHBIX OPraHUYECKUX
BEILIECTB, TOHUMasi cMbIch mokazatens [1JIK;

AHAJIU3UPOBATDH HCHGCOO6pa3HOCTB IMPUMCHCHUA OPraHUYCCKUX BCHICCTB B IMPOMBIIIJICHHOCTH U B 6I)ITy C
TOYKH 3PEHUSI COOTHOIICHUS PUCK-TIONB3a;

c(hOpMUPOBAHHOCTh YMEHHMIA: OCYIIECTBIATH IICJCHANPABICHHBIH TOUCK XUMHUYECKOH HH(GOpMAIUU B
Pa3IMYHBIX UCTOYHMKAX (HaydHas U y4yeOHO-HaydHas JUTepaTypa, cpeacTBa MaccoBoi uHdopmanuu, HTepHET N
JIpyrue), KpUTHYECKH aHaJIM3MpOBaTh XHMHUYECKYI0 WHQOpMaIUio, MepepadaThiBaTh €€ M HCIONb30BaTh B
COOTBETCTBHH C TIOCTaBJICHHOM yueOHOH 3a1aueii.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
DJIeKTPOHHbIE
Ne HaumenoBaHue pa3jiesioB U (undposbie)
n/m  TeM NPOrpaMmbl KouunyecTBo yacoB  oOpa3oBaTe/ibHbIE
pecypcsl
Beero Kontpoabubie IlpakTnueckue
padoThI padoThI
Pasznea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumun. Teopus
1.1 CTPOCHHUS OPTAaHMYECKUX COeTMHEHUN A. M. 8
bytneposa
Hroro 1o pasneny 8
Pasnen 2. Yraesonopoabt
51 [IpenenbHbIC YTIEBOIOPOABI — ATKAHBI, 5
[UKJIOATTKAHbI
59 HenpenenbHble yraeBogOpOIbl: aJKEHbI, 14 1
aJIKaIUEHBI, aJTKUHBI
2.3 Apomatudeckue yrieBo10po/bl (apeHbl) 8
24 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOIOB M HX 4
nepepaboTka
2.5 l"asioreHnpor3BOAHBIE YTIIEBOJOPOAOB 4 1
Hroro 1o pasneny 35

Pa3nen 3. Kuciiopoacoaep:xamnue oprannyeckue coeinHeHUst



3.1 Cnuptsl. Oenon 11

KapOoHunbHbIE COeAMHEHUS: aTbICTHIBI 1

3.2 keToHbl. KapOoHoBbIE KUCIOTHL. CI105KHBIE 21
s¢upsl. XKupsr

3.3 VriaeBoasl 9

Hroro no pazaeny 41

Pa3znen 4. A3oTconepkamye opraHudecKue coe{uHeHust

4.1 AMUHBI. AMUHOKHUCIIOTEI. benku 12
Htoro no paznemny 12

Paspnen S. BeicokomoJieKyIsipHbIE COeAUHEHHUSA

5.1 BricokoMoOneKysipHbIE COSAMHEHMUS 6

Hroro o pasneny 6

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102









HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

[Tpeamer u 3HaUCHHE OPraHUYECKOM
XUMUH, [IPEICTABICHUE O MHOI000pa3uu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BasieHTHBIE BO3MOKHOCTH aToMa yriepoJia

XI/IMI/I‘-IGCKaSI CBA3b B OpI‘aHI/I‘ICCKI/IX
coequHEHUsX. MexaHu3Mbl 00pa30BaHUS
KOBaJICHTHOH CBSI3U, CLIOCOOBI pa3phiBa
CBsI3eH

Teopust cTpoeHUsI OpraHUYECKUX
coenuHeHuii A. M. Bytieposa

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHbBIE

3¢ (exTs B MOJIEKYJIaX OPraHuYeCKUX
COeTMHEHNN

[IpencraBienue o kaaccuukanuu u
cucrematrueckas Homernkinarypa (IUPAC)
OpraHMYECKUX BEIIECTB

Knaccugukarus peakiuii B opraHn4eckoi
XUMHUU

KoanuecTBo 4acoB

Bcero

KoHnTpoJubHbIe
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
undgpoBbie
o0pa3oBaTeJibHbIE

pecypchl



10

11

12

13

14

15

Cucremarusanys U 0000ILEHUE 3HAHUH 110
TEME

AJIKaHBI: TOMOJIOTUYECKHIA PsiJl, 001as
dbopmyna, HOMEHKIAaTypa U U30Mepus,
AIIEKTPOHHOE M MPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ

dusnyeckue U XUMUYECKHE CBOWCTBA
AIKAaHOB

HaxoxxnaeHnue ankaHoB B IIpUpoac.
CriocoOsbl MNOJIY4YCHHA U IPUMCHCHUC
AJIKaHOB

[{ukmoankanel: obmas Gopmyoa,
HOMEHKJIATypa U U30MepHsi, 0COOCHHOCTH
CTPOCHHS U XUMUYIECKUX CBOHCTB, CITOCOOBI
TIOJTyYCHUSI U IPUMCHEHUE

Pemenne pacdy€THbIX 3a/1a4 HA
orpezesieHue MOJIEKYIIpHOU (hopMyIIbI
OpPraHUYEeCKOr0 BEIECTBA I10 MACCOBBIM
JI0JIAM aTOMOB JJIEMEHTOB, BXOJAIIUX B €70
coctaB. Cucremaruzanus 1 060011eHIe
3HaHUH 110 TEME

AJIKEHBI: TOMOJIOTHYECKHH psif, oO1as
¢dopmyna, HOMEHKIATypa, IMEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

®u3nyecKue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuno MapkoBHHKOBa



16

17

18

19

20

21

22

23
24

25

26

27

28

CriocoObI nostyueHus 1 IPUMEHEHNE
aJIKEHOB

[TpakTuyeckas padora Ne 1 mo Teme
"ITosrydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"

Pemenne pacuéTHbIX 3a7a4 Ha
orpezesieHue MOJIEKYIIpHOU (HOpMyIIbI
OpraHMYECKOI0 BEIIECTBA

ATKagueHsl: CONPSIKEHHBIE,
W30JIMPOBAHHbIE, KyMYJINPOBAaHHBIE.
OCOo0EeHHOCTH 3JIEKTPOHHOTO CTPOCHHUS
XHUMHUYECKUE CBOMCTBA CONPSIKEHHBIX
JMEHOB

CriocoObI mosTydeHus 1 IpUMEHEHNE
JIKaJUCHOB

AJKUHBI: TOMOJIOTHYECKUH psiJl, 001as
(bopmyna, HOMEHKIATypa, JIeKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
¢buznyeckue cBoicTBa

XMUMHYECKHE CBOMCTBA AJIKNHOB

KauecTBeHHBIE peaklInM Ha TPOMHYIO CBSI3b

CriocoObI nostyueHus 1 IpUMEHEHNE
AJIKUHOB

Pemenue 3amad: pacd€rsl 0 YpaBHEHHIO
XUMUYECKON pEeaKInn

CI/ICTCMaTI/BaI_II/ISI n 0606IJ_ICHI/Ie 3HAHUM 110

TEME

ApEHBI: TOMOJIOTHYECKUH PsJI, 00IIIast



29

30

31

32

33

34

35

36

37

38

dbopMyIa, HOMEHKIIATypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OcH301a B TOJTyouIa, UX (PU3UYECKUE
CBOMCTBA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEAKLUU
3aMEIlCHNS

XHMMHYECKUE CBOWCTBA aPCHOB: PEAKITUU
MPUCOSAMHCHHUS, OKUCIICHHE TOMOJIOTOB
Oensoia

OCco0EHHOCTH XUMHYECKUX CBOMCTB
CTHUPOJIa

Pemenne pac4€THbIX 3314 HA
OIpeieIeHue MOJIEKYJIIPHON (OPMYIIbI
OpPraHMYECKOT0 BEIIECTBA

CrniocoObl 1osy4eHus U NpUMeHEeHue
apeHoB

['eneTnueckas cBSI3b MEXAY pa3IMUHBIMU
KJIaccaMH YIJIeBOJOPOIOB

Pacuérel Mo ypaBHEHHSM XUMUYECKHX
peakuuii. CucremaTtusanus u 06001eHe
3HaHUH 110 TEME

[Tpuponnsriii raz. [lonmyTHble HEPTIHBIE
rassl

KameHHbI# yrosib 1 IpOyKThI €ro
nepepadboTKu

Hed1b 1 ciocoOsI e€ nepepaboTKH.
[TpumeHeHne NPOTYKTOB NepepadoTKU
HePTH



39

40

41

42

43

44

45

46

47

48

49

I'enernueckas CBA3b MCKAY pa3JINYIHbIMUA
KJracCaMH yIrji€BoJOpOJ0B

["ajoreHonpou3BOIHBIE YTIEBOJOPOIOB:
3IIEKTPOHHOE CTPOCHHE; PEAKIINU
3aMeIIeHus TaloreHa

JleWicTBue miemouei Ha
rajoreHnpou3BoAHbIe. B3auMopeicTeue
JUTAJIOr€HAJIKAHOB C MArHUEM U IIMHKOM

CucremMaruzaius 1 0000IIeHe 3HAHUH 110
pazneny "Yriaesogopoas”

KonTponbHas pabota no teme
"VYrineBonopoasr"

[IpenenbHBIE OTHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHH psijI, oOmiast popmya,
CTPOCHHE MOJIEKYJI, U30MEPUs,
HOMEHKJIaTypa, Kiaccudukanms,
¢du3HIecKue CBONCTBA

XYMHYECKUE CBOWMCTBA MPEETbHBIX
OJIHOATOMHBIX CITUPTOB

CniocoOsblI MoTydeHus U IpUMeHEHUe
OJIHOATOMHBIX CIIUPTOB

[IpocTteie adupsl: HOMEHKIATypa U
U30MepHUsl, 0COOEHHOCTH (PU3NYECKUX U

XUMHUYECKUX CBOWCTB

MHOFO&TOMHI)IG Cl'II/IpTI)II OTUIJICHIJIUKOJIb U
FJ'II/II_[epI/IH, nux q)HBquCKI/Ie U XUMHNUYECCKHUC
CBOMCTBA

CriocoObI nostyyeHus 1 IpUMEHEHNE



50

51

52

53

54

55

56

57

58

59

60

61

MHOI'0OAaTOMHBIX CITMPTOB

deHO: CTPOCHUE MOJICKYJIbI, PU3MUYCCKHE
cBoiicTBa. TOKCUYHOCTH eHOIa

Xumudeckue cBoicTBa (heHoma

CriocoObI mostyueHust 1 IpUMEHEHNE
denona

[TpakTuueckast pabota Ne 2. Pemenue
9KCIIEPUMEHTANBHBIX 3aa4 10 TeEME
"Crupthl 1 eHOTBI"

Cucremaruzanusa 1 0000IIeHNE 3HAHUN 110
TEME

AnBAETUIB U KETOHBI: 3JICKTPOHHOE
CTpoeHHE KapOOHWILHOU IPYIIIbL;
TOMOJIOTUYECKHE PsAJIbI, 0011ast popmMyia,
M30MEpHsI U HOMEHKJIaTypa

Anbaeruipl ¥ KeTOHBI: (U3HUECKUE
CBOICTBA; peaKIy IPUCOCTUHCHUS
Peakuyu OKHCIIEHHS U KaueCTBCHHEIC
PEaKIuu allbJIeTHI0B U KETOHOB
CriocoOblI TOTy4eHUSs aTbACTUIOB U
KETOHOB

O1HOOCHOBHBIE TIPEIENTbHBIE KAPOOHOBHIE
KHCJIOTBI, 0COOCHHOCTH CTPOSHUS UX
MOJIEKYJT

N3oMepHst 1 HOMEHKJIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHEe CBOWCTBA

XHUMHUYECKHE CBOMCTBA OpCACIIbHBIX
OJHOOCHOBHBIX Kap60HOBI>IX KHUCJIOT



62

63

64

65

66

67

68

69

70

71

Oco0eHHOCTH CBOICTB MypaBbUHON
KUCIIOTBL. MHOTO0Opa3ne kKapOOHOBBIX
KUCIIOT

Oco0eHHOCTH CBOICTB: HEMPEAEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKApOOHOBBIX, THIPOKCHKAPOOHOBBIX
kucinot. [IpencraBureny BeICIINX
KapOOHOBBIX KHCIOT

[TonsiTve 0 MPOU3BOAHBIX KAPOOHOBBIX
KHCJIOT

CriocoOsbl MMOJIYYCHHA U IPUMCECHCHUC
Kap6OHOBLIX KHCIIOT

CrnosxxHble 3(hUpbl: TOMOJIOTHYECKUHN PSIII,
oOuras popmyna, U3oMepus U
HOMEHKJIaTypa

DuU3nYECKUEe U XUMUYECKUE CBOMCTBA
3¢upoB

Pemenune pacu€THbIX 3a7a4: 10 YPAaBHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJISIPHOUN (POpPMYJIbl OpraHMYECKOTO
BEIIECTBA

[Tpaktuyeckas padora Ne 3. Pemenue
HKCIIEPUMEHTANIbHBIX 33/1a4 110 TEME
"Kap6onoBsie kucinotel. CiaoxkHbIe dPupH"
Kupsl: ctpoenue, pusndeckue u
XUMHYECKHE CBOMCTBA (THAPOIU3)
Oco0eHHOCTH CBOMCTB JKHUPOB,
COJIEpXKAIINX OCTATKH HETPEISTHHBIX



72

73

74

75

76

77

78

79

80

81

82

JKUPHBIX KUCIIOT. JKUpBI B IpUpOLE

MpbU1a KaK COJIM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Morolee Aeiicteue. [lonsatue o
CHHTETUYECKUX MOIOLIMX CPEACTBAX
(CMCO)

['eneTnueckas CBsI3b yrieBOIOPOIOB U
KHUCJIOPOJCOAEPKAIIMX OPraHUYECKUX
BEIISCTB

Pacuétpl 10 ypaBHEHUSIM XUMUYECKUX
peaxkiun

Cucremaruzanusa U 0000IeHNE 3HAHUI 110
TEME

OO11ast XapakTepUCTHKA YTIEBOJOB U
KJaccu(uKanus yriaeBoJoB (MOHO-, - U
HoJIMcaxapubl)

MoHocaxapuasl: pu3nyeckue cBoicTBa U
HaXO0XJICHUE B IPUPOJIE

IIpuMeHeHne TIII0KO3bI, €€ 3HaYCHUE B
YKU3ZHEJEATEIIbHOCTH OpraHu3Ma
Jucaxapunpl: caxapo3a, MajabT03a U
nakto3a. HaxoxneHnue B npupoe n
MIPUMEHEHHE JUCaXapuIoB
[Tonmncaxapuapl: CTPOEHUE MAKPOMOJIEKYIL,
¢du3nueckre 1 XMMUYECKHE CBOMCTBA,
pUMEHEHNE

[TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemienune pacyeTHbIX 3a7a4 Ha
OIpeCIICHUE TOJIA BBIXOAA MIPOYKTa
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pCakiun OT TCOPECTUYCCKHU BO3MOKHOI'O

CucremMaruzaiys 1 0000IIeHNE 3HAHUH 110
pazneny

KoHTtponbHas pabota 1o Teme
"Kucnopoaconepsxaniyue opraHui4ecKue
coenuHeHus"

AMUHBL: KIacCUPUKAIHS, CTPOCHUE
MoJIeKy, o011as popmyia, u3oMepus,
HOMEHKJIaTypa U (U3nYecKue CBONCTBA
XUMHYECKHE CBOWCTBA aH(PaTHUECKUX
aMHHOB

AHunuH: CTPOCHUC aHUJIMHA, 0COOEHHOCTH
XUMHUYECKHMX CBOMCTB aHUJIMHA

CrniocoOblI 1oy4eHus U NpUMeHEHne
ann(paTUIEeCKuX aMUHOB

AMHMHOKHUCIIOTHI: HOMEHKJIaTypa 1
nu3zomepus, (pu3nuecKrue CBOMCTBa.
OtnenbpHBIC IPEACTABUTEIH Ol
aMHUHOKHCIIOT

XUMHYEeCKHE CBOMCTBA aMHHOKHCIIOT, X

OMOJIOrMYeCKOe 3HAUEHHNE aMHHOKHUCIIOT.
Cunres n TUAPOJIN3 MEIITUI0B

Benku kak mpupoIHBIE TOTUMEPHL;
CTPYKTYpHI O€JIKOB

XHUMHUYECKHE CBOICTBA OEIKOB
A3oTcoepKaliie reTeporuKInIecKue
COCONHCHUA. HYK.]'IGI/IHOBBIC KHCJIIOTHI.
COCTaB, CTPOCHHUE M OMOJIOTHYECKAs POJIb
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[TpakTtuyeckas padora Ne 4. Pemenue
AKCTIIEPUMEHTAIBHBIX 3aJ1a4 110 TEME
"A30TcoAepKallle OPraHUYECKUE
coenuHeHus"

[Tpaktuyeckas padora Ne 5. Pemenue
HKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coenuHeHun"

KonTponbHas pabota no teme
"A3oTcoaeprKalie OpraHu4ecKue
coeuHeHus"

OcHOBHbIE IOHATUS XUMHH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/bI UX CUHTE3a —II0JIMMEPU3ALINS U
ITOJIMKOHICHC AU

[Tnactmaccel. YTunuszanus u nepepadboTka
IUTaCTHKA

OnacToMepsl: HaTypalbHbIN
CUHTETHYECKHE KaydyKu. Pe3nHa

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cunreTnyeckue. [lonumepsl cnenuanbHOro
Ha3HAYEHHUS

[Tpaktuyeckas padora Ne 6. Peenue
SKCIIEPUMEHTAJIBHBIX 3aa4 10 TeEMe
"Pacnio3HaBaHue maacTMacc U BOJIOKOH"

O06o0011eHNEe U CUCTeMaTU3aIs
U3y4EeHHOI'0 MaTepuaia o Teme
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"



OBIIEE KOJIMYECTBO YACOB I10
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I[TPOT'PAMME






YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOANYECKHUE MATEPHUAJIBI JISA YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET






