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MHNOACHUTEJIBHASA 3AIINCKA

Pabouast mporpamMma 1mo XuMHUHM Ha ypOBHE cpefaHero obmiero obpa3zoBaHus pa3paboTaHa
Ha ocHoBe DexnepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanuny, TpeOOBaHUNM K pe3yabTaTaM OCBOeHMs (ernepaibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanmsi(POIl COO), npencraBieHHbIX B DepepaibHOM
rocyJapcTBEHHOM oOpa3oBarenbHoM cranaapre COO, ¢ yuérom Konuenmuu mnpenojaBaHHs
yuebHOro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNIMX OCHOBHBIE 00pa30BaTeNIbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTusl Boctiutanus B Poccuiickoit ®enepanun Ha nepuon 10 2025 roga» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO H3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTeCTBEHHO-HayYHOro oOpa3zoBanHusi ywammuxcsi 10-11 xmaccoB. W3yuyeHuwe mnpeamera,
peanuzyeMoe B YCIOBHUSX AUPPEPEeHIUPOBAHHOTO, NPOPUIBHOTO OO0Yy4YEHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATENFHYI0O U OOUICKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJanTalud UX K ObICTPO MEHSIOLUIMMCS YCIOBUSIM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHs OoOyueHHuss B opraHuzanusx mnpodeccuoHanbHOro o0Opa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJJHON U3 MPUOPUTETHBIX JUCIMUILTUH.

B mnporpaMme mo XMMUM Ha3zHaueHHE TpeAMeTa «XHUMHUS» TOIY4aeT MOIPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBomojarapmumu nojoxeHusmu OI'OC COO o
B3aMMOOOYCIIOBICHHOCTH LIEJIeH, CoAepKaHus, pe3yIbTaTOB 00yUYeHHs U TPEOOBAHUN K YPOBHIO
HOJArOTOBKM BBIMTYCKHUKOB. CBHUIETENHCTBOM TOMY SIBJISIIOTCS CIEAYIOIIME BBINOJIHAEMbIE
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoil obecreynBaeT MOJy4YEeHUE
IPEJICTAaBICHUS O LIESAX, COJIEpPKaHWUU, OOIIel cTpaTernu OO0y4deHHs, BOCIHUTAHUS U
pa3BUTHS OOy4arOUIMXCA CPEACTBAMM IpeaMeTa, U3y4aeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi  IpelycMaTpuBaeT  OIpe/AeeHHeE:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4yeOHOro
MaTepuaia, KOJWYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHK; MOJIXOAOB K
(OpMUPOBAHUIO COAEPKATEIBHOM OCHOBBI KOHTPOJISI M OLIEHKHM OOpa30BaTEIbHBIX
JIOCTIDKEHUI o0ydJaromuxcss B paMKax HTOrOBOHM arrectauuud B (opMe eIuHOro
roCy/1apCTBEHHOIO PK3aMEHA 10 XUMUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABJIMBACT MHBApUAHTHOE MPEAMETHOE CoJepKaHKe, 00g3aTeIbHOE ISl U3YUEeHUS
B paMKax OTAENbHBIX  Mpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOT0 BpeMEHHU, pEKOMEHAYEMOT0 ISl U3YYEeHUS
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IOCIEAO0BATEIbHOCTh H3Y4YEHHs] Y4eOHOTO MaTepuana c
y4€TOM JIOTUKH TIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CiH;

e 1aéT METOAMYECKYI0 HHTEpIpeTaluio ILeleil W 3a7ady H3ydyeHus ImpeaMera Ha
yrIIyONEHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIILHON XapaKTEPUCTUKH IUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro o0Iero oOpa3oBaHUS
(IMYHOCTHBIX, METANPEAMETHBIX, TPEIMETHBIX), @ TaKkKe C y4ETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JEHCTBUI OOydaromerocss IO OCBOCHHMIO COJEp:KaHus
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MPEEMCTBEHHOCTh C OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOTO 00mlero ooOpaszoBaHus. 3a
npeleiaMu  yCTAaHOBJIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapuUaHTHOMN)
COCTABIISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTCsi BO3MOXKHOCTH BBIOOpa ero
BapUaTUBHON COCTABJIAIOIIEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIPAaBJICHUEM
KOHKPETHOTO MPpousi 0O0ydIeHHUS.

B cootBerctBuM ¢ koHuenrtyaibHbIMH TONOkeHUsIMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHEro o0IIero o0pa3oBaHUs XUMHS Ha YPOBHE YIIyOJEHHOTO M3y4eHHS HalpaBiIeH
Ha pealn3alyio TMPEEMCTBEHHOCTH C TMOCIHEAYIOUIUM OSTaloM TMOJyYeHUs XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3Y4YE€HHUE TMpeAMeTa «XUMHUS» OPUEHTHUPOBAHO IMPEUMYILIECTBEHHO Ha pacUIMpeHue u
yrayOieHne TEOpPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOYYarOIIUXCS, BBIOpABIIMX
onpeAenéHHbIi MPoQuiib 00y4eHHs], B TOM YHUCIE C MEPCHEKTUBON MOCIEIYIOMIETO MOTYYSHHS
XUMHUYECKOIro 00pa3oBaHus B OpraHu3alusx npodeccuoHanbHoro oopaszosanus. Hapsany ¢ atum,
B cBere TpeboBanuit ®I'OC COO x miuaHupyeMbIM pe3yibTaTaM OCBOCHHS ¢eaepanbHON
00pa3oBaTeNnbHOIl MPOrpaMMbl CpeJHEro OO0IIero oO0pa3oBaHUs H3YYEHHE MpeaMeTa «XHUMUsD»
OPUEHTHPOBAHO TaKXKe Ha pelIeHUe 3a/1a4 BOCIIMTAHUS U COLIMATIBHOTO PAa3BUTHUS 00 yyaromuxcs,
Ha (OPMHUPOBAHKE y HUX OOIIEUHTEIEKTYaJIbHbIX YMEHUI, YMEHUN paliiOHaIN3a1H Y4eOHOTro
Tpyna W  O00OOMEHHBIX CMOCOOOB  ACATENHHOCTH, WMEIOMIUX  MEXKIUCIUILUIMHAPHBIMH,
HaJIIPEIMETHBIN XapakTep.

CocTaBisiomUMu IpeaMeTa «XUMHUs» Ha YpPOBHE YIIIyOJEHHOTO HM3y4YeHHs SBISIOTCA
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3aliy COAEP)KaHUS 3TUX KYpPCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznuuusx 6a3o0Boro u
yrIIyOn€HHOTO YpOBHEH M3ydyeHus IpeaMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIIET COBOKYIHOCTh NMPEAMETHBIX 3HAHUM M YMEHHH, OTHOCAIIUXCS K Oa30BOMY
YPOBHIO M3y4€HHUsS INpEeAMETa. JTa CHCTEMa 3HAHUM IOJIy4aeT ONPEIEIIEHHOE TEOPETHUECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTH  CYIIECTBEHHO  OonpiMii  00BEM
dakToIornuecKoro Marepuaia. Tak, Ha yriyOJI€éHHOM ypOBHE M3y4deHHUs TpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHHS 00bEMa 3HAHUW O XHUMHUYECKUX DJIEMEHTaX U
CBOWCTBAX MX COCJMHEHUH HAa OCHOBE PACUIMPEHHS U YrIIyOJCHHs MPEACTaBICHUH O CTPOCHUU
BEIIECTBA, XUMUYECKON CBSI3U M 3aKOHOMEPHOCTSIX NMPOTEKAHUS PEaKLUi, pacCMaTpPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoanieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl  XUMHUYECKHX  3JEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJICTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKas CBSA3b OOBSACHIETCS C
TOYKU 3pPEHHs] DHEPreTHYECKHX HM3MEHEHHH mpHu e€ oO0pa3oBaHMM M pa3pylICHUH, a TAKXKE C
TOYKM 3pEHUS MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIMil JOMOJIHAETCS
dbopMupOBaHUEM MPEACTABICHHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIN3€E PacIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKLMOHHOU
CIOCOOHOCTH COEMHEHUH ylenseTcss 0co00oe BHUMaHHe BompocaM 00 3J1eKTPOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKkiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIEpP)KaHHWE KYypCOB XMUMHH YIIIYOJIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy U
XapaxkTep JIOMOJIHEHUM K O0IIeil cucTeMe MpeIMETHBIX 3HAHUN) OKa3bIBAIOT BIUSHUE CMEXKHBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa ISl KIACcCOB XHUMHKO-(hH3MYEeCKOro
npoduist 60JBINIOE 3HAYCHUE OyIyT UMETh 3JIEMEHTHI y4eOHOTO Marepuasia mo oOmeld XUMUU.
[Ipy w3ydeHuwm mnpeaMeTa B JaHHOM CiIydae akUEHT OyJaeT chaesnaH Ha OOIIHOCTh METOJOB
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHH B XUMHH U B (PU3MKE: aTOMHO-MOJIEKYJISIpHAsT TEOpuUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJIUHAMUKH, IEKTPOJIU3A, IPEACTABICHHUS O CTPOCHHUH BEIIECTB U JIPYTO€.

B 10 ke Bpems B coiep)KaHUU IMpeaMeTa i KJIACCOB XUMHKO-OHOIOTUYECKOTO TPOIIs
00BN yAeTbHBIN Bec OyaeT UMeTh OpraHuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTH Jis 00Jiee 00CTOSITENIbHOTO PACCMOTPEHHUSI XUMUYECKON OpraHU3aluu KIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOpPOM BXOIAT, K MpPUMEpPY, TaKhe CTPYKTYpHbIE
KOMIIOHEHTbI, KaK JIMNUJbL, OEJKU, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. Ilpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTENEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JJIsl U3YYEHHUs CYITHOCTU MPOLECCOB (POTOCUHTE3A, TbIXaHUS, TUILEBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METOJIOB IIO3HAHUS U OIbITa MPAKTUYECKOT0 NPUMEHEHHUS HayUYHbIX 3HAaHUM HU3ydeHUe npeameTa
«Xumus» Ha yriayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBS3SX C Yy4yeOHBIMU
npeIMeTaMu, BXOASIIMMU B COCTaB MPEeIMETHBIX oOnacteill «EcTecTBEeHHO-HAyUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTHKa» U «Pycckuii A3bIK U TUTEpPATYpay.

[Tpu u3yuyenun ydeOHOro mpeamera «XUMHs» Ha YrIIyOJIEHHOM YpPOBHE TakKe, Kak Ha
YpPOBHE OCHOBHOTO M cCpemHero oOmiero oOpazoBanus (Ha 0a30BOM YpOBHE), 3ajadeid
NEPBOCTENIEHHON 3HAYMMOCTH SBJIsIeTCS (OpPMUpOBAaHME OCHOB HAayKM XHMMHHU Kak o00JacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, IPAKTUYECKOM JAESATEIBHOCTH YEJIOBEKa W OJHOIO U3
KOMIIOHEHTOB MHUPOBOW KyJbTyphl. Pemienne 3Toil 3ajaun Ha yriayOn€HHOM YpPOBHE M3y4YeHUs
npeaMeTa npeArnosaraeT peaju3aluio Takux 1emnei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATIHLHOM E€IUHCTBE MUPA, 3aKOHOMEPHOCTSIX

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, O MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e€ Benylel posn B 00ecreYeHu! YCTOMYMBOIO Pa3BUTHs YEIOBEYECTBA: B PELICHUU
npo0eM HSKOJIOTUYECKOM, YHEpreTH4eckoil M MUIEeBOW Oe30MacHOCTH, B Pa3BUTUHU
MEAMIMHBI, CO3/IaHUM HOBBIX MAaTEpUajoB, HOBBIX HCTOYHUKOB JHEPrUHU, B
obecrieueHnn paloHaIbHOrO MPUPOJIOTIOIB30BaAHUS, B (dhopMupoBaHUU
MHUPOBO33pEHUS U 00IIel KyIbTyphl YEJIOBEKA, & TAKXKE IKOJIOTHYECKH 0O0CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAHHUH, JEXKAUMX B OCHOBE XHUMHUYECKOW COCTaBIISIOIIECH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHSTUN, 3aKOHOB U
TEOpUH XHWMHUHU, COBPEMEHHBIX IMPEICTaBICHHI O CTPOEHMHU BEIIECTBa Ha pPa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KUHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUS XMUMHYECKUX
peakuii, 0 XUMUYECKOM PaBHOBECHUH, PACTBOPAX M JAUCIEPCHBIX CHCTEMax, 00 o0mmx
Hay4HbIX MPUHIHUIAX XUMUYECKOTO TPOU3BOJCTBA;

e (QopmupoBaHue y O0OYYArOIMIMXCS OCO3HAHHOTO TIOHMMAaHHUsS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHUYECKUX 3HaHWM Ui OOBSCHEHHUS KIIOUEBBIX HAEH U mpoliem
COBPEMEHHOM XUMHH, AT OOBSACHEHHS M NPOTHO3ZUPOBAHMSA SIBICHUH, HMEIOILIMX
€CTECTBEHHO-HAYUHYIO MPHPOIY; TPAMOTHOTO pEIIeHUs MpobiieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJICTBEHHOM JACSITEIBHOCTH YEJIOBEKa,
CBS3aHHOH C XHMMHYECKHM TPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOH
BEILECTB;

yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJax IIO3HaHWS, HEOOXOIUMBIX s
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUSI XUMUYECKUX
SBJICHUM, MMEIOIUX MECTO B TPHUPOJE, B MPAKTUYECKON JEATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nnane paiursanun IIE€PBOOYCPCIHBIX BOCIIMTATCIBHBIX MW pPa3BHUBAIOIINUX (bYHKHI/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECAHETO O6H.I€1"O O6pa3OBaHI/I$I IIpyu U3Yy4YCHHU IPpCIMETa «XHUMHA» Ha

yrIIyONEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh MIPHOOPETAIOT TaKUE LIETH U 33/1a4H, KaK:

BOCIIUTAHHE YOCKIEHHOCTH B II03HABACMOCTH SIBJICHUN WPUPOIbI, YBAXKCHHS K
nporeccy TBOpYECTBA B 0O0JACTH TEOPETUYECKHX M TPHUKIATHBIX HCCIEOBAaHUN B
XUMHH, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

pa3BUTHE MOTHUBALIMM K OOYYEHMIO M IO3HAHHUIO, CLIOCOOHOCTEM K CAMOKOHTPOJIIO U
CaMOBOCIIUTAHHUIO Ha OCHOBE YCBOCHHS OOIICUCIIOBEUECKUX [IEHHOCTEH;

PasBUTUC IIO3HABATCIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX u TBOPYCCKUX
CHOCOOHOCTEH 00yYaromuxcsi, (OPMHUPOBAHUE y HUX CO3HATEIBHOTO OTHOILICHHS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

(dbopMUpOBaHHE YMEHHUH W HaBBIKOB pa3yMHOI'O IPHUPOOIOIb30BAHUS, pPa3BUTUE
HKOJIOTUYECKOM  KYJNbTyphl,  NpUOOpEeTeHHE  OmbITa  OOILIECTBEHHO-IOJE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO0mree YUCIIO YacoB, MPEIYCMOTPEHHBIX IS HM3y4eHHUS XUMHUH Ha YriyOJICHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabiser 204 ygacoB: B 10 kmacce — 102 yaca (3 4daca B
Hezento), B 11 kmacce — 102 gaca (3 4aca B Hefento).



COJAEP)KAHUE OBYYEHUA

OPI'AHUYECKASA XUMUA

TeopeTuyecKkue OCHOBbI OPraHUYeCKOl XUMMH.

[lpenmer W 3HAYeHME OPraHUYECKOM XHMMMH, TMPEICTaBIEHHE O MHOr000pa3uu
OPraHUYEeCKUX COCIUHECHUM.

DJEeKTPOHHOE CTPOEHHUE aToMa YIJepoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHUS.
BaneHTHbIE BO3MOKHOCTH aTOMa yIiepoAa. XUMUYECKasl CBSI3b B OPraHMYECKUX COCIUHCHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yrieponaa. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHON
cBsi3U (OOMEHHBIN M JOHOPHO-AKIENITOPHBIN). THIIBI MepeKpbIBaHUs aTOMHBIX OpOUTAJeH, G- U
n-cBA3u. OnuHapHasi, 1BOHHas M TpoiHas cBaA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
opranndeckux BeuecTs. [lonsTHe 0 cBOOOAHOM pajnuKaie, Hykjaeopuie U 3JIeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IPEJICTaBICHUS O CTPYKTYPE MOJIEKYJ. 3HAaU€HUE TEOPUU CTPOEHUSI OPraHMUYECKUX COEIMHEHUM.
Mornekynsipable U CTpYKTypHbIe (opmyinibl. CTpyKTypHble (GOpMYJbl pa3IMYHBIX BUIOB!
pa3BEépHyTas, COKpalll€HHas, ckeneTHas. M3omepus. Buasl wu3oMmepuu: CTIpyKTypHas,
POCTPAHCTBEHHAs. JJNEKTPOHHBIE J(PQPEKTHl B MOJEKYIax OpPraHMYeCKHX COeIWHEHHN
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BemecTs. [loHsTre o GyHKINOHATBHON
rpynne. I'omomnorus. I'omonorunueckue panel. Cucremarnueckas HOMEHKIIATypa OpPraHUYeCKUX
coequuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTIICIBHBIX MPEACTABUTEIICH.

OcoOenHocT M KjlaccUpUKalusg  OpraHmdyeckux  peakiuil.  OkuciaurenbHo-
BOCCTAHOBUTENBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB U UX INPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BEIIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuW (IJIaBJIeHHE, OOYyIJIMBaHME U  TOPEHHUE),
KOHCTPYMPOBaHUE MOJEIIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesoaopoasl.

Anxkanbl. 'omonornyeckuil psij ankaHoB, oOuiast (popmysa, HOMEHKJIATypa U U30MEpHSL.
DIIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOCHHE MOJEKYIN AIKAHOB, SP -THOPHIM3AIMS aTOMHBIX
opbutaneit yrnepoja, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIKAHOB.

XVMMHYECKUE CBOWCTBA AJIKAHOB: PEaKLUU 3aMELICHMs, N30MEPU3aLUH, JETUIPUPOBaHMUS,
HUKJIA3A0UM, TUPOJIU3a, KpekuHra, ropeHus. llperncraBieHne o MexXaHU3ME peakUud
PaaMKaIbHOIO 3AMEILIECHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[Muknoankanel. O6mas Gopmyna, HOMeHKIaTypa U uzomepus. OcOOEHHOCTH CTPOSHHS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IMKIOOyTaH) M OOBIYHBIX (LIMKJIOMEHTAaH,
LUKJIOTeKCaH ) [UKI0anKaHoB. CriocoObl MOy4YeHUs U IPUMEHEHHUE [IUKI0AIKaHOB.

Ankensl. ['oMonoruyeckuii psi aakeHoB, oomas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
M TPOCTPAHCTBEHHOE CTPOCHHE MOJNCKY] ATKEHOB, SP°-THOPHIM3AIMS aTOMHBIX OpOHTaeit
yriepoja, 6- U n-cBa3u. CTpyKTypHas M reoMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOIMCTBAa aJIKEHOB. XWMHMUYECKHE CBOWMCTBA: pEAKIUM MPUCOCIAUHEHUS, 3aMEUICHUS B O-
MIOJIOKEHUE IIpU JBOWHON CBA3M, NONMMepuU3anuu U okucieHus. [Ipasumiio MapkoBHHKOBA.
KavecTBeHHBIE peakIuy Ha IBOMHYIO CBsI3b. CIIOCOOBI OTYUYEHHUS M IPUMEHEHHE AIKESHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XHUMHUYECKHUX  CBOMCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CriocoObl nostyyeHus ¥ IPUMEHEHUE alIKaJUEHOB.

Anxunsl. 'omonornyeckuil psj aakuHoOB, oOmas GopMysa, HOMEHKIATYpa U U30MEpHUs.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYN aJIKUHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrinepona. dusmyeckue CBOICTBA aTKMHOB. XWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMY U TpUMepHU3aluu, oKucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBs3b. KauecTBEHHbIE peaklMM Ha TPOHHYIO CBs3b. CrocoObl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudecKkue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHoB, odmas Gopmyna,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH301a.
dusnueckue cBOicTBa apeHOB. XHMMHUYECKHE CBOMCTBa OEH30J1a U €ro rOMOJIOTOB: PEaKIMU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. IlpeacraBienne 00 opueHTHPYIOUIEM NEHCTBUU 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE HA MPUMEpE AIKHIBHBIX paJuKaioB, KapOOKCUIBHOM, I'MIPOKCUIIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamus  ctuposna. CrnocoObl  HOMyYeHHUS W NPUMEHEHHE  apOMaTHUYeCKUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. IlonyrHele HedTsHbIE ra3sl. HedTh u e€ nmpoucxoxaenue. KameHnHbii
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HepTH: NEeperoHKa, KPEeKUHT
(TepMHUYECKH, KaTaTUTHYECKHi), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIIIEHHOCTH U B OBITY.

I'eneTnyeckas CBSA3b MEXAY Pa3INYHBIMU KIIAaCCAMH YIJIEBOJOPOJIOB.

ONEKTPOHHOE CTPOEHHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amerieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BO/IHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LMHKOM. [IoHsATHE O METamoOopraHMYecKHX COEOUHEHMSIX.
Mcnonb30BaHue TallOreHIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIPU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl H3y4YEHHsS] BEIIECTB M MX IMPEBpallleHu: H3ydYeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakuui
YIJIEBOAOPOAOB Pa3IMYHBIX KJIaccoB (oOeciBeunBaHMEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3alMOJCICTBHE aleTHIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHaApyXEHWE YIiepo/ia U BOJOPOJa B OPTaHMYECKUX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ Kosulekuusmu «HedpTb» u
«Yrompy, ¢ o0Opa3uamMu IjlacTMacc, KaydyyKoB M PE3HHBI, MOJICIMPOBAHUE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckne coeinHeHUsl.

IIpenenbHble OnHOATOMHBIE CcHUpPTHL. CTpoeHHE MOJEKy]l (Ha IpUMeEpe MeTaHoja u
sTanona). ['omonoruueckuii psia, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIUS.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJoOpoaHble CBS3UM MEXIY
MOJIEKyJaMH CHMPTOB. XHMMHUYECKME CBONCTBA: pPEAaKUMM 3aMELIEHMs], JAerHIpaTaluH,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUYECKUMHU U HEOPraHMUYECKUMU KHciaoTaMu. KauecTBeHHast
peakius Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJA Ha OpPraHU3M YEJIOBEKA.
CriocoObI nostyyeHust 1 IPUMEHEHHE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3¢upsl, HOMEHKIIaTypa U u3oMepus. OcOOEHHOCTH (PU3NUECKUX U XUMHUYECKUX
CBOMCTB.

MHoOroaToOMHbI€ CHOUPTHl — ATWIEHIVIMKOIb M INIHLEpUH. DPU3NYECKHME U XUMHYECKHE
CBOMCTBA: pEaKlUMM 3aMEUICHUs, B3aUMOJIEUCTBHE C OPraHMYECKUMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBienue o Mmexanusme
peakuii HykJIeopIbHOTO 3amerenus. JleiicTBre Ha opraHu3M yenoBeka. CrocoObl moTydeHust
Y IIPUMEHEHUE MHOIOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJIEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYIIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiictBa (peHosa. OCOOEHHOCTH XWMHUYECKHX CBOMCTB ¢eHosia. KauecTBeHHBIE
peakiuu Ha QeHon. TokcudHOCTh ¢eHona. CrocoObl MonydeHus W NpUMEeHeHHe (eHona.
denonopManbaeTHAHAS CMOJIA.

KapOoHuibHbBIE COEIUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHHUE
KapOOHUJIBHOU Tpymmbl. ['OoMonoruyeckue psapl anbIerHI0B M KETOHOB, 00mas ¢opmyina,
M30MEpPUS M HOMEHKJarypa. PU3WYECKUEe CBOMCTBA ajbJETrMI0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETW0B M KETOHOB: peakuuu mpucoeauHeHus. OKHCIEeHUE allbJIernJIoB,
KaueCTBEHHBIE peaklMu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJETHA0B U
KETOHOB.

OnHOOCHOBHBIE TMpeJeNibHbIE KapOOHOBbIE KUCIOThL. OCOOEHHOCTH CTPOEHHUS MOJIEKYII
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. (DuU3MUECKHME CBOWCTBAa OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCIOT. XMMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBa, peaklus STepUPHUKAIUHU, PEaKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCHOTHL. [loHsTHE
0 TIPOU3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX dpupax. MHOrooopasre kapOOHOBBIX KHUCIIOT.
OCO0eHHOCTH CBOMCTB HEMpPEENbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCHOT. I[lpencraButenu BBICHIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxnble 3¢upsl. ['omonornueckuit psa, obmas Gopmyna, H30MepUsl U HOMEHKJIATYpa.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U LIEIOYHON Cpele.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUYECKHE CBOMCTBA XKHUPOB: TUAPOJIU3 B KHUCIOH U
nienouHoi cpeae. OcCOOEHHOCTH CBOMCTB KUPOB, COJAEPKAIINX OCTATKU HEMPeIeIbHBIX )KHUPHBIX
KucaoT. JKupsl B mpupoze.

MBpbLI4 KaK COJIU BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOLIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIIOKO3a, (PYyKTO3a, rajakTtosa, pubo3a, Ie30KcHpruOo3a.
dusnyeckue CBOMCTBA M HaxoxiaeHue B npupone. PorocuHTe3. XHUMHUYECKHE CBOMCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX W alNbACTUIAHOW TIpyNN, CIUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuiel: caxapo3a, MajabTo3a U JlakTo3a. BoccranaBnuBaromue u
HEBOCCTAHABIUBAIOLIME Aucaxapuibpl. ['maponus nucaxapuaos. Haxoxaenue B mpupone u
npuMmeHenue. Ilonmcaxapuapl: Kpaxmall, INIMKOTeH M 1einoio3a. CTpoeHHME MaKpOMOJIEKYI
KpaxMmajia, TJIMKOT€Ha M IeJUT0JIo3bl. (Du3nueckre CBOMCTBA Kpaxmalla M LEJUIFOJIO3BI.
XUMHYECKHE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYeCTBEHHAs PEakius C HOJAOM. XHUMHYECKHE
CBOWCTBA IIEJUTIONIO3BI: THAPOIIH3, OTydeHHe 3(pHupoB 1eu1oa036l. IloHsATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN IIENK).



OKclepUMEHTAIIbHBIE METOJABl M3YyYEHMsI BEIECTB M UX IPEBPALICHUIN: PAaCTBOPUMOCTh
pa3IMyYHBIX CIUPTOB B BOJAE, B3aUMOJAEWCTBHUE 3TAHOJIA C HATPUEM, OKHUCIIEHHE 3TUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kajiusl (BO3MOXHO MCIIOJIb30BaHUE BHIEOMATEPUANIOB), KAUECTBEHHbIE PEAKI[MM Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHUCIIOTbI, B3aUMOJIEHCTBHE
pacTBopa riaoko3bl ¢ ruapokcuaom meau(ll), B3aumoneicTBue Kpaxmaiaa C HMOJIOM, PEIICHHE
9KCHEPUMEHTAJIbHBIX 3aJa4 1o TeMaM «CrnupThl U GpeHonb, «KapooHoBbIe KUCIOTHI. ClI0KHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anupaTUUecKue U apoMaTUYeCKHe; epBUYHbIC, BTOPUYHbIE U TpeTuuHble. CTpOCHUE MOJIEKYII,
obmas (opmyna, u3oMepus, HOMEHKIaTypa U (usnyeckue cBoiicTBa. XMMHUYECKOE CBOWCTBA
anu@aTUyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJKUIMPOBAHUE, B3aHMMOIEHCTBHE MEPBUYHBIX
aMHUHOB C a30TUCTON Kuca0ToM. CoiM aJKuIaMMOHUS.

AHWINH — OpeJCcTaBUTENIb aMUHOB apoMaTHueckoro psaga. CTpoeHue aHwinHa. B3aumuoe
BJIMSIHUE TPYII aTOMOB B MoJjeKyje aHwinHa. OCOOEHHOCTH XMMMYECKMX CBOWCTB aHMJIMHA.
KagectBennsle peakunyn Ha aHwinH. CrocoOBbl MONydeHHs] W MPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [losnydyeHne aHWIMHA U3 HUTPOOEH3011a.

AmuHokuciotel. Homenxiatypa u  usoMepus. OTtaenbHble IPEICTaBUTENN  O-
AMUHOKHCJIOT: IVIMLIMH, anaHuH. Pu3nueckrue CBOMCTBA aMHUHOKHUCIIOT. XMMUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOM cBsA3U. bruonornueckoe 3HaueHMe aMUHOKHUCIOT. CHHTE3 M THIPOJIU3
MENTUIOB.

benku kak mnpuponHsle monuMepbl. IlepBuyHas, BTOpHYHAsh M TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JEHATypalMs, KaueCTBEHHbIE pEakluu Ha
OenKu.

OKCIEpUMEHTAJIHBIE METOABl M3Y4YEHHs BEIECTB U MX IPEBPALLEHUI: DPACTBOPEHHE
0enKOB B BOJIE, JIeHATypalusl OEKOB MpU HAarpeBaHMU, IIBETHbIE peakIMM Ha OEJKHU, pelIieHue
HKCIEPUMEHTAJIbHBIX 33/a4 10 TeMaM «A30TCOJEp)KAlIUe OPTraHWYECKUEe COCAUHEHMS» U
«Pacno3HaBaHne OpraHMYECKUX COCTUHEHUI.

BbicokoMo1eKy IsIpHBIE COCANHEHHUS.

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COECIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJyeKyaspHass macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpU3aIIs U MOJMKOHICHCAIIHSL.

[TomumepHbIe MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIIUJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HNOJMMETUIMETaKpUIaT, MOJMKapOOHATHI,
nonudTHIIeHTepedTanar). YTunuzauus u nepepadoTKa MiIacTHKa.

DOnacToMepbl: HaTypalibHBIH  KaydyK, CHHTETHYECKHE Kaydyyku (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbHble (XJIOIOK, IIEPCTh, IIENK), NCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  cnenuanbHOrO  HazHadeHus  (TediaoH, KeBlap, AIIEKTPONPOBOJSAIINE
HOJIMMEpPBI, OMopa3ziaraeMble OJITMMEpPHI).



DKCIepUMEHTaIbHbIC METOABl M3YYCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMJICHUE C
oOpasliamMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, peLIeHUE
AKCIIEPUMEHTANIbHBIX 33/1a4 10 Teme «Pacrno3HaBaHue MIacTMAcC U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €ro COCTaB, HAXOXJICHHUE MOJCKYISIPHOU (POPMYIbI OPTaHUYECKOTO
coenuHeHUsT Mo Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIecTBa (Macce,
00BbEMY) TTPOJIYKTOB PEAKIIUU U/WUIU UCXOIHBIX BEIIECTB, YCTAHOBICHUE CTPYKTYPHOU (OPMYITBI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHMX CBOWCTB WJIM CIIOCOOOB MOJIYYCHHS,
onpeJieJICHUE JOIU BbIX0Ia IPOYKTa PEAKIIUU OT TEOPETUUECKU BO3ZMOMXKHOTO.

MexnpeameTHbIe CBS3H.

Peanuzamnus MexnpeaMeTHBIX CBA3EH NMpH U3yueHUU opraHuveckord xumuu B 10 kiacce
OCYIIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX EeCTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OT/IEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHSATHS: SBJICHHWE, HAaydHBIA (DaKT, TUIOTE3a, TCOPHS,
3aKOH, aHaJIM3, CUHTE3, Kiaccudukamnms, HAOIIOJICHHE, HU3MEPEHHE, SKCIEPUMEHT, MOJEIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aTroM, O3JIEKTPOH, NPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHb, BEUIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHUE BEIECTBa, (PM3MUYECKUE BEIUYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHusM, dKocucTema, duocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIN U TETepOTPO(HBIA TUII TUTaHUA, OpoxeHUe, (OTOCHUHTE3, NbIXaHHE, OEJKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hble NCKOMaeMble, TOTLIHUBO.

TexHOorus: MUILIEBbIE MPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MUTAHUs, MOIOIIHNE CPE/ICTBA,
MaTepHasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOIPAMMBI 110 XHMMHWHW HA
YI'JIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHIMA

JIMYHOCTHBIE PE3YJIBTATBI

B CcoOTBETCTBHMU C CHCTEMHO-JESATEIBHOCTHBIM TOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PE3yNIbTaTOB OCBOCHHSI MPEAMETa «XHUMHUS» Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHUsI BBIACICHBI
CIIEyIOIIME  COCTAaBJISAIONIME:  OCO3HAHME  OOYYaIOUIUMHUCS  POCCUMCKOW  TpakIaHCKOM
UJCHTUYHOCTH; TOTOBHOCTh K CaMOPa3BUTHIO, CAMOCTOSITEIIbHOCTH U CaMOONPEIEICHHUI0; HATNYKe
MOTHBAIlMK K OOYYEHHIO; TOTOBHOCTh M CHOCOOHOCTh OOYYArOIIMXCS PYKOBOJCTBOBATHCS
NPUHATBIMU B OOIIECTBE MpaBWJIaMH M HOPMAMH TIOBEACHHS, HAIWYHE IPABOCO3HAHMUS,
9KOJIOTMUYECKOM KYJIbTYpHhI; CIIOCOOHOCTh CTABUTH LIEJIU U CTPOUTD KU3HEHHbBIE TUIAHBI.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUSA MpeaMeTa «XUMHS» OTpaxaroT cHOpMHUPOBAHHOCTH
OTIBITa TIO3HABATEILHOW W TPAKTHYECKON JEATEIHHOCTH OOYYAIOIIUXCS B MPOIECCEe pealn3aluu
00pa3oBaTEeNbHON JIEATEIIHEHOCTH.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHS» OTpaxaroT c(HOpMHPOBAHHOCTH
OTbITa TIO3HABATENBHOM M MPAKTUYECKOM AEATEeIHbHOCTH OOydYaroluXcsl B MPOLECCe pealn3anuu
00pa30BaTeNbHOM IEATEIbHOCTH, B TOM UUCIIE B YACTH:

1) rpa:kIaHCKOTr0 BOCIIUTAHUS:

OCO3HaHUs OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX INPAB U OOS3aHHOCTCH, YBAKCHHS K
3aKOHY U MPABOIMOPSIIKY;

MPEJICTABICHUS] O COLMAJIbHBIX HOPMax U TMPaBWIAX MEXJIMYHOCTHBIX OTHOIIEHUN B
KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATSIBHOCTH TPU CO3JaHUM YYCOHBIX MPOCKTOB,
pelIeHnr yueOHbBIX U MO3HABATENbHBIX 33/1a4, BHITOJTHEHHUH XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHUMAaTh U NMPUHUMATh MOTHBBI, HAMEPEHHUs], JOTHUKY U apryMEHThI IPYTHX
TIPY aHAJIN3E PA3INIHBIX BUJIOB yUEOHOH JESITEITLHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAYYHOMY HACIEINI0 OT€YECTBEHHON XUMHUU;

YBa)KEHHUS K MPOIECCY TBOPUECTBA B OOJIACTH TEOPUH M MPAKTHUUECKOTO MPUTOKEHUS XUMHUH,
OCO3HaHUs TOTO, YTO JAaHHBIC HAYKH €CTh PE3yJbTaT JUIUTEIHHBIX HAOIFOJICHUH, KPOTOTIMBBIX
IKCIIEPUMEHTAIBHBIX IIOUCKOB, IIOCTOSTHHOTO TPY/Ia YUEHBIX U MPAKTHKOB;

WHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U MOCIEAYIOIIEM aHaN3e HHPOPMAIIH
0 MePEIOBBIX JOCTHKCHUSX COBPEMEHHOW OTEUECTBEHHOW XHUMHH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STHICCKOTO ITOBECHHS,

CIIOCOOHOCTH OIICHMBATh CHUTYAIH, CBSI3aHHBIE C XMMHYECKUMH SIBJICHHUSIMH, ¥ TIPUHUMATh
OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HA MOPaTbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TIOBEJICHUE MW IIOCTYIKH CBOMX TOBAPHUINCH C TIO3MIIHA
HPABCTBCHHBIX M ITPABOBBIX HOPM H C YIETOM OCO3HAHUS MOCIIEACTBHIA MOCTYITKOB;

4) popMupOBaHMSA KYJIBTYPHI 310POBb:

MOHUMAHUS [IEHHOCTEH 3I0pOBOTO H Oe3omacHoro obpa3a >KH3HU, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUYECKOMY 370POBbIO;

coOJTI0IeHUsI TIPaBIIT 0€30TTaCHOTO OOpaIEHHUs C BEIIECTBAMH B OBITY, ITOBCETHEBHOM JKU3HU,
B TPYAOBOH J€ATEIHHOCTH;



MMOHUMAaHUS [IEHHOCTH MPaBUJ WHIUBUAYAIBHOTO U KOJIJIEKTUBHOTO OE€30MacHOT0 MOBEIECHUS
B CUTYalUsIX, YIPOKAOIIUX 3I0POBbIO U KU3HU JIHOJEH;

OCO3HAHUS TOCIEACTBHA W HENPHUSTUS BPEAHBIX MPUBBIUCK (YIMOTPEOJIICHUS aATKOTOJIA,
HAapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHUKAaTUBHOM  KOMIIETEHTHOCTH B  y4e€OHO-HCCIIEIOBATEIbCKOM  JESATEIHHOCTH,
OOIIECTBEHHO TOJIE3HOM, TBOPUYECKON U JPYTUX BUAAX JCITCIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUM NPAKTUYECKUX 33Jad COLMAIbHOU
HAIpPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTUIECKOMY H3yYeHUI0 TPodeccuii pa3InyHOro pojia, B TOM YHCJIE Ha OCHOBE
MIPUMEHEHHUSI PEMETHBIX 3HAaHUH IO XUMUU;

YBa)X€HUS K TPYAY, JIOJSAM TPYJa U pe3yJibTaTaM TPYIOBOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY MHJMBHIYalIbHOUW TpaeKkTOpuu oOpa3oBaHus, Oyaylieit
npodeccuu W pearn3anud COOCTBEHHBIX XKHU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRA;

6) 3K0JI0rH4eCcKOro BOCIMTAHMS:

HKOJIOTHYECKU I1€IeCO00Pa3HOr0 OTHOLIEHHUS K MPUPOJE KAaK HMCTOYHUKY CYIIECTBOBaHUS
JKM3HM Ha 3eMIIe;

MMOHUMAHHUS TJ00ATBHOTO XapakTepa SKOJOTUYECKHX IMPOOJieM, BIMSHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSIHUE MTPUPOJAHON U COLIMATBHOM CPENbI;

OCO3HaHHUS HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHKEHUH XUMHUU [UIsl PELICHUs BOIIPOCOB
palMOHAIBHOTO MPUPOAOIOIb30BAHNS;

AKTUBHOTO HEMPUATUS JCHCTBUN, MPUHOCAIIUX BpEI OKPYKAIOIIEH NPUPOIHON Cpere,
YMEHHUS TPOTHO3MPOBATH HEOIArONMPHUSATHBIE SKOJOTUYECKHUE IOCICACTBUS TPEANPUHUMAESMBIX
JNEUCTBUN U MIPEAOTBPALIATh UX;

HaJu4usl Pa3BUTOrO HSKOJIOTMYECKOTO MBIIIJIEHUS, SKOJOTUYECKOW KYyJIbTYpbl, ONbITA
NESATETPHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS  PYKOBOJCTBOBAaTbCS HMHU B
MMO3HABATEIbHOW, KOMMYHUKATHBHON M COIMAJIBLHOM MPAKTHKE, CIOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEeHHOCTH HAYYHOI'0 TIO3HAHUS:

MHUPOBO33PEHHUSI, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO pa3BUTUS HAyKu U
00IIIeCTBEHHON MTPAKTUKH;

MOHUMAHUS CHeNu(UKN XUMUW KaK HAayKd, OCO3HaHHS €€ poilu B (OPMUPOBAHHUU
paIMOHATIBFHOTO HAYYHOTO MBIIUICHUS, CO3JaHUH IIEJIOCTHOTO TMPEACTaBIEHUS 00 OKpYyKaroIleM
MHpE KaK O €IMHCTBE MPUPOJIBI U YE€JIOBEKA, B TIO3HAHWU MPUPOTHBIX 3aKOHOMEPHOCTEH U PEIICHUN
po0JIeM CoOXpaHEHHUs TPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XHMHU MJII COBPEMEHHOW UMBUIM3AIUU: B €6
T'YMaHUCTHYECKONH HAMpaBICHHOCTH W BAXHOW PO B CO3JaHUM HOBOW 0a3bl MaTepUATbHON
KYJIBTYpbI, B PEIICHUH TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPHEBOM,
SHEPTETUYECKOM, MUIIEBON M IKOJIOTHIECKON O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI, 00€CTIeueHUN
YCIOBUH YCHENIHOTO TPYAa U IKOJIOTUYECKH KOMGPOPTHOM KU3ZHU KaXI0TO WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOH TIpaMOTHOCTU: IOHUMAHUSA CYIIHOCTH  METOJOB  IO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BAaTh MOJy4yaeMmble 3HAHUS IS
aHaJln3a U OObSICHEHHUS SBJICHUN OKPY)KAIOIIEro MUpa U MPOUCXOASIINX B HEM U3MEHEHUH, YMEHUS



nenaTth 00OCHOBAaHHBIE 3aKIIOUYEHUS HA OCHOBE Hay4YHBIX (PaKTOB M MUMEIOIIUXCS JTaHHBIX C LIEJIBIO
MOJIy4EHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIPHO MCIOIb30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUsT TPoOJieM B
peaIbHBIX KU3HEHHBIX CUTYAIUIX;

MHTEpeca K MO3HAHUIO, HCCIIEI0BATENbCKON e TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENpPEpPHIBHOMY OOpa30BaHMI0O W CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIOJTYUYEHHUIO HOBBIX 3HAHUH 110 XUMHUU B COOTBETCTBUH C KU3HEHHBIMH MTOTPEOHOCTIMHU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMUHbIX chepax npodecCHOHaATbHON AeITEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MeTaHpeI{MeTHBIe pPE3YyJIbTaTbl OCBOCHHUSA IpOTrpaMMbl IO XHMHHU Ha YPOBHE CPCOAHCTO
o0m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HaYMMbIe Ui (OPMHUPOBAHUS MHPOBO33PEHHUS OOYUYAIONIMXCS MEXIUCIUILTHHAPHBIE
(MeXmpeMeTHbIC) O0IIeHAYYHBIC TTOHATHUS, OTPAKAIOIINE [IEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U
CHCHI/I(bI/IKy MCTOJOB IIO3HAHUA, HCIIOJIB3YCMBIX B C€CTCCTBCHHBLIX HayKax (MaTepI/Ifl, BCUICCTBO,
SHEprus, SBJIEHUE, IPOLIECC, CUCTEMA, HAy4YHbIM (DaKT, NPUHLMUI, TUIOTE3d, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOICHUE, U3MEPEHUE, IKCIICPUMEHT U JIPYTHUE);

YHUBEpCAJIbHbIC YUeOHBIC JEHCTBHs (IIO3HABATEIIbHBIC, KOMMYHUKATUBHBIC, PETYJIATUBHBIC),
obecnieunBaromue GopmupoBanue (QYHKIIMOHAILHON T'PAMOTHOCTH M COIMAIBHOW KOMITCTCHIIUU
o0yJaromuxcs;

CIIOCOOHOCTh ~ OOYYArOIIMXCS ~ WCIOJNB30BaTh  OCBOGHHBIE  MEXAWCIMIUIMHAPHEIE,
MHPOBO33PCHYECKHE 3HAHUS ¥ YHHBEpCAJIbHBIE Yy4eOHBbIC JEHCTBHS B IO3HABATEIbHOH W
COLIMAJIBHOM ITPAKTHKE.

MeranpeaMeTHbIE  pe3yabTaThl OTPAXKAIOT OBJIAJICHWE YHUBEPCATbHBIMU  Y4€OHBIMU
M03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSIMHU.

IMo3naBaTebHBIE YHUBeEPCcAJbHbIE YUeOHbIE AelCTBUS

1) 6a30Bble JIOTHYeCKHE 1eliCTBUA:

CaMOCTOSITENILHO  (POPMYIHpPOBaTh M aKTyalIM3UPOBaTh MPOOIEMY, paccMaTpuBaTh €€
BCECTOPOHHE;

OTIpENeNATh NN JEITeIbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

WCIIONb30BaTh IPU OCBOCHUM 3HAHUM TPUEMBI JIOTMYECKOTO MBIIUICHUS: BBIIETATH
XapakTEepHble NPU3HAKKM TOHATUM W  yCTaHABIMBATh MX B3aUMOCBS3b, HCIIOJIB30BAThH
COOTBCTCTBYIOIIUE ITOHATHUSA TJIA 00bBSICHEHNS OTACIIbHBIX CbaKTOB )51 ﬂBHeHHﬁ;

BI)I6I/IpaTB OCHOBAHUA U KPUTCPHUU IJIA KJ'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKHI/Iﬁ;

yCTaHaBJIUBATh IPUUMHHO-CIIEACTBEHHBIE CBSA3H MEXIY NU3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUUECKUE pacCyXIeHus (MHIYKTUBHbBIE, ICTyKTUBHBIC, M0 aHAJIOTHUH), BBIABIATH
3aKOHOMEPHOCTH M TPOTHUBOPEUYHUS B PACCMATPHUBAEMBIX SBICHUSAX, (POPMYIHpPOBATH BBIBOIBI U
3aKITIOYEHUS;

MPUMEHSTh B IPOLIECCE MO3HAHUS HCIOJb3YEeMblE B XMUMHHM CHMBOJUYECKHE (3HAKOBBIC)
MOJIeTIH, TTPE0OPa3OBLIBATh MOJACIBHBIC TPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XuMu4eckas (opMyna, YypaBHEHHE XUMHUYECKOW pEaKUMW — TPH pEIIeHHH Yy4eOHbIX



MIO3HABATENbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHATh HAa3BaHHbIE MOJEIbHbBIC MPEACTaBICHUS AJIS
BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3YyYa€MBIX BEILECTB U XMMUYECKHX PEaKIUil.

2) 6a3oBbIe HcciIeI0BaTeIbCKHE JeHCTBUA:

BJIaJIeTh OCHOBAMH METOJI0B HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIN;

¢dbopMynMpoBaTh LI W 33Ja4d  UCCIENOBaHMS, MCIIOJIb30BaThb IOCTaBJIEHHBIE MU
CaMOCTOSITENTFHO CPOPMYIIMPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(bopMHpPOBaHHUS TUIIOTE3HI 110 POBEPKE MPABUIIBHOCTH BHICKA3BIBAEMBIX CY)KJICHHIA;

BJAJIeTh HAaBBIKAMU CAaMOCTOATEJIBHOTO IUIAHUPOBAHHUSA M IPOBENCHHUS YYEHHYECKHUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsS HaOJIOJaTh 3a XOJOM IIpollecca, CaMOCTOATEIbHO
MPOTHO3UPOBATh €ro  pe3ynbTaT, (OPMYIHPOBATH OOOOLICHUS ¥ BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIIEAOBAHUS, COCTABIATH OOOCHOBAaHHBIA OTYET O MPOJACTAHHON
pabore;

IpuoOpeTaTh ONBIT YYEHUUYECKOW MCCIe0oBaTeIbCKOM M MPOEKTHOM JAEATeNbHOCTH,
MPOSIBJISITH  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY TIIOMCKY METOJOB pEIICHUS
MIPaKTUYECKUX 3aj]a4, IPUMEHEHUIO Pa3IMYHbIX METOJ0B [TO3HAHUS.

3) pabora ¢ ungopmanmei:

OPHEHTUPOBATHCS B PA3IMUHBIX UCTOUHUKAX MH(OpMALMU (HAyYHO-TIONYJIsIpHAs JIUTEpaTypa
XMMHUYECKOIO COJEp)KaHUs, CHpaBOYHble I0coOMs, pecypchl VHTepHera), aHaIM3UpPOBATh
MHPOPMALIMIO PA3NWYHBIX BUIAOB W (OPM TPEACTABICHUS, KPUTHYECKH OLEHUBATH &
JIOCTOBEPHOCTb U HEITPOTUBOPEUUBOCTB;

(dbopMynMpoBaTh 3ampochl M NPUMEHSATh pa3jIMyHble METOABI IpPU IOHCKE U 0TOOpe
uHpopMannu, HeOOXOJUMOM [l BBHITIOHEHUS YUeOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA;

MpUOOpPETaTh OMNBIT MCIIOJIb30BAaHUS HH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH H
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpAaTh ONTHUMalbHYIO (OpMY MpeacTaBieHHs HHPOpPMAIUU (CXEMBbI,
rpaduKy, TuarpaMMsl, TaOJIHIIbI, PUCYHKH U JPYTHE);

WCIOJIb30BaTh HAYYHbIM S3BIK B KayecTBe CpEACTBA IMpU paboTe ¢ XUMHUYECKOU
nH(popMalen: IPUMEHATh MEXIIpeAMETHbIE ((PU3NUecKne 1 MaTeMaTHueCKHe) 3HaKU U CUMBOJIBL,
¢bopmybl, a00peBHATYphl, HOMEHKIATYPY;

HCII0JIb30BATh 3HAKOBO-CUMBOJIMYCCKUEC CPEACTBA HATTIAAHOCTH.

KomMmyHukaTHBHbBIEe yHHBepcaibHble YueOHbIe 1eliCTBUS:

3a1aBaTb BOIIPOCHI 11O CYIICCTBY 06CY)KII€[CMOI71 TEMBI B XO0A€ Auaaora U/WIH AUCKYCCHHU,
BBICKa3bIBaTh UACH, (bOpMy.]'IHpOBaTL CBOM NPCIIOKCHUA OTHOCUTCIIbBHO BBIIIOJIHCHUA
HpC[[HO)I(CHHOﬁ 3aga4u,

BBICTYNAaTh C IIPE3EHTALMEN pEe3yNbTaTOB I103HABATEIBHOM JEATEIBHOCTH, ITOJIYYEHHBIX
CaMOCTOATEIILHO UJIU COBMECTHO CO CBEPCTHUKAMH IIPU BBIITOTHEHUU XMMHUYECKOT0 DKCIIEPUMEHTA,
MPAaKTUYECKOH PabOTHI MO HMCCIECJOBAHUIO CBOMCTB M3YyYaeMbIX BEIIECTB, peajH3allid Y4eOHOTO
npoeKkTa, W (OPMYIMPOBATH BBIBOABI IO pE3yJlbTaTaM IPOBEAEHHBIX HCCIEIOBAaHUNA MyTEM
COIJIACOBaHUS MO3ULUI B X0/l 00CYKAEHUS 1 0OMEHa MHEHUSIMH.



PeryasiTuBHble yHHBepPcAJIbHbIE YUeOHbIE 1eliCTBHS:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATEIBHYIO JESTEIHHOCTD,
ompenensiss e€ IeIM M 3aJadd, KOHTPOJIMPOBATh W MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATH
npeajaraéMbelii JITOPUTM JICHCTBUI TP BBIOJIHEHUH YYEOHBIX W HCCIEJOBATEIbCKHX 33714,
BbIOMpaTh Hanbosee >PPEeKTUBHBIA COCO0 MX pemieHHs ¢ Y4ETOM MOJIYYECHUS HOBBIX 3HAHUN O
BEIIECTBAX U XUMUYECKUX PEAKIIUX;

OCYLIECTBJIATH CAMOKOHTPOIIb AEATEIbHOCTH HA OCHOBE CaMOAHAJIN3a U CAMOOLICHKHU.

HNPEAMETHBIE PE3YJIbTATbBI

[IpenMeTHble pe3yapTaTbl OCBOEHUS MPOTrpamMMbl IO XMMHMM Ha YriyOJEHHOM ypOBHE Ha
YPOBHE CpefHero obuero oOpa3oBaHUs BKIIOYAIOT cleudHUuecKkue il y4eOHOro mpeaMera
«XUMUS» HayuHble 3HAHMS, YMEHHMS M CHOCOOBI JEHCTBMM IO OCBOCHHUIO, MHTEPIpPETALMU U
npeoOpa3oBaHUIO 3HAHWH, BUABI JAEATEIBHOCTU IO TOJIYYEHHUIO HOBOTO 3HAHWS U NPUMEHEHUIO
3HAHUW B pa3JIMYHBIX YYEOHBIX CHUTyallMsIX, a TAaK)K€ B pEAIbHbIX KXU3HEHHBIX CHUTYyalMsX,
CBA3aHHBIX C XMMHEWU. B mporpamMme 1o XMMHM IIPEIMETHBIE PE3yJIbTaThl PEACTaBICHBI 110 F01aM
U3Yy4YECHUS.

10 KJIACC

[IpenmMeTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUI: O MECTE€ U 3HAUYEHUHM OPraHUYeCKOH XMMHUHU B CUCTEME
€CTECTBEHHBIX HayK M €€ PO B 00ECIeYeHUH YCTOWYMBOIO PAa3BUTHUS YEIIOBEUECTBA B PEIICHUU
po0JIEM HKOJIOTMYECKOM, SHEPreTHUYecKOM M MUIIEBOM O€30MacHOCTH, B PAa3BUTHUU MEIULIUHBI,
CO3/IaHMM HOBBIX MAaTE€pPHaJIOB, HOBBIX HCTOYHUKOB JHEPrHMH, B OOECHEUYEHHUU PAlMOHAIBHOIO
IPUPOJIOTIONB30BaHNS, B (POPMHUPOBAHUU MHUPOBO33PEHUS U OOIIEH KYJIbTyphbl YEJIOBEKa, a TaKXKe
HKOJIOTUYECKH OOOCHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpEIe;

BJIAJICHUE CUCTEMON XMMHMYECKUX 3HAHMM, KOTOpas BKJIFOYAET: OCHOBOIIOJIATAIOIINE TTOHATHUS
— XUMHYECKHH DJIEMEHT, aTOM, PO U AJIEKTPOHHAs 000JI04Ka aToMa, S-, P-, 0-aTOMHBIC OpOHTAIH,
OCHOBHOE U BO30YKJIEHHOE COCTOSHUS aTOMa, THOpUAN3alLKs aTOMHBIX OpOHUTasIel, HOH, MOJIEKYJIa,
BAJIEHTHOCTB, DJIEKTPOOTPULIATEIbHOCTD, CTEIIEHb OKUCIICHUS, XUMHUUYECKAs CBSA3b, MOJIb, MOJIApHAs
Macca, MOJISIpHBIM 00bEM, yriIepoaHbIN cKkeneT, (YHKIMOHAIbHAS TPYIINa, paguKkajl, CTPYKTYpHbIE
(dbopMyibl (pa3BEpHYTHIE, COKpAILIEHHBIE, CKEJIETHBIE), N30MEPHs CTPYKTYpHAs U MPOCTPAHCTBEHHAS
(reomeTpuueckas, ONTHYECKas), U30MEpbl, IOMOJOTMYECKMH psAJ, T'OMOJIOTH, YIJIEBOJIOPOJBI,
KHCIIOPOJ- M a30TCOAEPKALUE OPraHUYECKUE COCIMHEHMs, MOHOMED, IOJIMMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHbIE COEAMHEHMS; TEOpUM, 3aKOHbI (mepuonumueckuii 3akon /J[. U.
MeHnaeneeBa, Teopusi CTpOEHHUsl OpraHmyeckux BemecTtB A. M. byrnepoBa, 3akOH cOXpaHEHHs
Macchl BEIECTB, 3aKOH COXPAHEHUS M MPEBPALICHUS SHEPrHMM IPH XUMHUECKUX PEAKIMAX),
3aKOHOMEPHOCTH, CUMBOJIMYECKUN A3BIK XMMUU, MUPOBO33PEHUYECKHUE 3HAHUS, JICKAILIUE B OCHOBE
ITIOHUMAaHWs NIPUYMHHOCTH U CHUCTEMHOCTH XUMHWYECKHX SIBJICHUH; MPEJCTABICHNsS O MEXaHMW3Max
XUMHUYECKHX PEAKIMM, TEPMOJUHAMUYECKUX U KHHETHYECKUX 3aKOHOMEPHOCTSIX UX MPOTEKAaHUs, O
B3aMHOM BJIUSIHHM aTOMOB M TpYyNIl aTOMOB B MOJIEKyJax (MHAYKTUBHBII U ME30MEPHBIN
a¢dexrsl, opuertanTsl | u |l pona); pakTomorndeckue cBeneHus 0 CBOWCTBAX, COCTABE, MOJIYICHUN
u 0e30I1aCHOM HCIMOJIb30BAaHUN BA)KHEHIINX OPraHMYECKUX BEILECTB B OBITY M IMPAKTHYECKOU



NeSITeIbHOCTH YeJIOBeKa, OOIIMX HAyYHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BOJCTBA (Ha mpHUMeEpe
MIPOM3BOJICTBA METAHOJA, IepepabOTKU HePTH);

c(OpMHPOBAHHOCTH YMEHUI1: BBISBIATH XapaKTEpHbIC MPU3HAKU MTOHATUH, YCTAaHABIMBATH UX
B3alMOCBS3b, HCIOJB30BaTh COOTBETCTBYIOIIME TMOHATUS IMPH OMHCAHUU COCTaBa, CTPOCHHS U
CBOMCTB OpraHM4eCKUX COCTUHEHHIA;

c(OPMHPOBAHHOCTH YMEHUIA:

UCIOJIb30BATh XUMHUYECKYI0 CHUMBOJIUKY JJIsl COCTABIICHHSI MOJICKYJSIPHBIX U CTPYKTYpPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYJT OPraHUYECKUX BEILIECTB;

COCTaBJISITh YPAaBHEHHUS XUMHUYECKHX PEaKUUN U PaCKPbIBATh MX CYIIHOCTh: OKUCIUTEIHHO-
BOCCTAHOBUTEJIBHBIX PEAKIM MOCPEICTBOM COCTABIICHHS IJIEKTPOHHOTO OajaHca 3TUX PEaKIUH,
peakiuii HOHHOTro 0OMeHa IMyTEM COCTABIICHHSI UX MOJHBIX U COKPAIIEHHBIX HOHHBIX YPaBHEHUH;

W3rOTaBJIMBATh MOJEIM MOJIEKYJ OpPraHWYeCKUX BEIIECTB M WUIOCTPALUU UX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHHI: YCTaHABIMBATH MPUHAUIKHOCTh M3YUYEHHBIX OPTaHUYECKUX
BEIIECTB M0 UX COCTaBY M CTPOSHHIO K OINpPENEIEHHOMY KJacCy/Tpylme COCIMHEHUH, AaBaTh UM
Ha3BaHus Mo cucremaTnueckoit Homenkinarype (IUPAC) u npuBoauTh TpuBHUaIbHbIe Ha3BaHUS AJIs
OTJENbHBIX TMPEJCTaBUTENEH OpPraHMYeCKUX BEIIECTB (ITHJICH, AalEeTHIICH, TOJYOJ, TIUIEpPHUH,
STUJICHTJIMKOJb, (peHon, dhopManbaeru, alueTalbIerusl, aleToH, MypaBbHHAsl KHCIOTa, YKCYCHas
KHCJIOTa, CTEapHHOBAs, OJICMHOBAs, MAJIbMUTHHOBAS KHUCIIOTHI, TJUIHMH, AajJaHWH, MajbTO3a,
bpyKTO3a, aHWIWH, TUBHHUII, H30IIPEH, XJIOPOIIPEH, CTUPOJI U IPYTHUE);

chOpPMUPOBAHHOCTh yMEHHUS OIpENesaTh BUJ XHUMHUYECKON CBS3M B OpPraHUYECKHX
COeIMHEHUX (KOBAJICHTHAs U NOHHAs CBSI3b, G- U M-CBSI3b, BOJAOPOIHAS CBS3b);

C(OPMHPOBAHHOCTh YMEHHS TPUMEHATH IIOJIOKEHHUSI TEOPUU CTPOSHHS OPTaHUYECKUX
BemiectB A. M. BytnepoBa 111 00bsSCHEHHUS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHHUS;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepu30BaTh COCTaB, CTPOCHHUE, PU3NUECKHUE U XUMUUYECKHE
CBOWCTBA THITMYHBIX TPEIACTABUTENCH pPa3IMYHBIX KIACCOB OPTraHMYECKHWX BEUIECTB: AJIKAHOB,
[IUKJIOANKAHOB, AaJKEHOB, AalKaJHECHOB, AJIKHHOB, apOMAaTHYECKHUX YTJIEBOIOPOIOB, CIIHPTOB,
aJIbJIETU/I0B, KETOHOB, KapOOHOBBIX KHCJIOT, TMPOCTBIX M  CIOXKHBIX 3(HUPOB, KUPOB,
HUTPOCOEIMHEHUI U aMUHOB, aMUHOKHCJIOT, O€JIKOB, YIJI€BOJOB (MOHO-, M- U MOJUCAXApUIOB),
WLTIOCTPUPOBATh TEHETHYECKYI0 CBSI3b  MEXKIYy HHMH YpPaBHEHHSMH COOTBETCTBYIOIIMX
XUMHAYECKHX PEAKIUi ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (HOpMyIT;

c(OPMHPOBAHHOCTh yYMEHHUS NOATBEPXkKJIaTh HAa KOHKPETHBIX HpUMEpax XapakTep
3aBUCUMOCTH DPEAKLMOHHOM CIIOCOOHOCTH OPraHMYEeCKHX COCIUHEHHWH OT KpaTHOCTH M THIIA
KOBAJICHTHOH CBSI3U (G- U T-CBSI31), B3AMMHOTO BIIMSTHHSI aTOMOB M TPYIII aTOMOB B MOJIEKYJIaX;

Cc(OPMHPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOYHUKH YTIIEBOJOPOIHOTO CHIPhS (HE(DTH,
NPUPOJHBIN Tra3, yroiip), CrocoObl €ro nepepaboTKH M IMPaKTHUYECKOe MPUMEHEHHE MPOIYKTOB
nepepadoTKH;

c(OPMHPOBAHHOCTh BIAQJICHUS] CHCTEMOW 3HAHUH O €CTECTBEHHO-HAYYHBIX METO/Iax
MO3HAHUS — HAOIIIOJICHUH, U3MEPEHUH, MOJISIIMPOBAHIH, SKCIIEPUMEHTE (PEaTbHOM M MBICIICHHOM)
Y YMEHHSI IPUMEHSATh 3TH 3HAHUS;

c(OPMHPOBAHHOCTH YMEHHSI IIPUMEHITH OCHOBHBIE OIIEPAIMU MBICIUTEILHON 1EATEbHOCTH
— aHalM3 W CHHTE3, CpaBHEHHE, O0000IlIeHHEe, CHUCTEeMaTHU3allhio, BBISBICHUE MPUYHMHHO-
CIIEICTBEHHBIX CBSI3eH — JJIsl U3yUEHHS CBOWCTB BEUIECTB U XMMHYECKHUX PEaKIIMii;



c(OPMUPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3b XMMUYECKUX 3HAHUN C MOHSTUAMHU U
MIPEICTABICHUSIME JPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB Ui 00Jiee OCO3HAHHOTO TOHUMAHUS
CYLIHOCTH MaTEpPUAILHOTO €IMHCTBAa MHUPA, MCIOIb30BATh CUCTEMHbBIC 3HAHUS MO OPraHUYECKOU
XUMHH 151 OOBSICHEHUS U IPOTHO3UPOBAHUS SBJIICHUH, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

chOpPMUPOBAHHOCTh yYMEHUW: TMPOBOIUTH PACUETHl IO XUMHUYECKUM QopmyiaamM U
YPaBHCHHUSIM XUMHUYECKUX PEAKIU C MCIIOJIb30BaHUEM (PH3UYECKHUX BEITUYHH (Macca, 00bEM Tra3oB,
KOJIMYECTBO BEIIECTBA), XAPAKTEPU3YIOIIUX BEIIECTBA C KOJMUYECTBEHHOW CTOPOHBI: Pacu€rhl MO
HAXOXJICHUI0O XUMHUYECKOH (DOPMYIIbI BEIIECTBA MO H3BECTHBIM MACCOBBIM JIOJIIM XUMHYECKHX
3JIEMEHTOB, MPOJIYKTaM CrOpaHusl, INIOTHOCTU Ia3000pa3HbIX BEILECTB;

c(hOpPMUPOBAHHOCTh YMEHHMIA: TIPOTHO3UPOBATH, AHATU3WPOBATH M OICHUBATH C MO3UIUI
IKOJIOTHYECKON O€30MacHOCTH TMOCIEACTBUS OBITOBOH M TPOU3BOJCTBCHHOW JEATEIHHOCTH
YesioBeKa, CBA3aHHOMU ¢ MepepadOTKON BEIIEeCTB, UCIOIb30BATh MOJTYYCHHbIC 3HAHUS JJISl IPUHSITHS
IPaMOTHBIX PEIICHUN TPOOJIeM B CUTYAIUSIX, CBI3aHHBIX C XUMHUEH;

c(OPMUPOBAHHOCTh yMEHHI: CAMOCTOSATEIBHO IUIAHUPOBATH W IMPOBOJUTH XHUMHUYECKUN
AKCIEPUMEHT (MOJIyYCHHE U M3yYCHUE CBOMCTB OPraHMYECKUX BEIIECTB, KAUECTBEHHBIC PEaKIIMU
YII€BOJOPOAOB Pa3IUYHBIX KJIACCOB M KUCIOPOACOAEPKALIUX OPTaHMYECKUX BEIECTB, PEIICHUE
AKCIIEPUMEHTAJIBbHBIX 3aJ]au M0 Paclo3HABAHUIO OPraHMYECKHX BELIECTB) C COOIIOJCHUEM MPaBUI
0e30MacHOro OOpalieHus ¢ BEIIECTBAMU U JIaOOpaTOPHBIM 000pyI0BaHUEM, (DOPMYITHPOBATH LIETh
WCCJICIOBAHMS, TIPEICTABIIATh B PA3IMUHON (hOpME PEe3yNbTaThl IKCIICPUMEHTA, aHATU3UPOBATH U
OIICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMHUPOBAHHOCTH YMEHUH:

coOMIOAaTh TpaBUiia HKOJIOTUYECKH 1€TIeCO00OpPa3HOTO TMOBEACHUS B OBITY M TPYAOBOH
NESTETPHOCTH B IENSAX COXPAHEHUS CBOETO 3/I0POBbS, OKPYXAIOIIeW TMPUPOJHON Cpelbl U
JTOCTHKEHHS €€ YCTOMYUBOTO Pa3BUTHS,

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO JCHCTBUS Ha JKHMBBIE OpPraHU3MbI OINPEAEIEHHBIX
OpraHWYeCKUX BELIECTB, NOHMUMAs cMbIci nokazaTens [1IJIK;

aHAJIN3UPOBATh 11e7IeCO00Pa3HOCTh MIPUMEHEHUS OpTraHUYECKUX BEILIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOIIICHUST PUCK-TI0JIH3a;

c(hOpPMUPOBAHHOCTh YMEHHUMN: OCYIIECTBIATH IIeJICHANPABIECHHBI TMOUCK XUMHYECKOH
uH(pOpMallMd B Pa3IMYHBIX MCTOYHUKAX (Hay4yHass W y4yeOHO-Hay4dHas JUTeparypa, CpelcTBa
MaccoBoi wuHGpopmaruu, MHTEpHET W JApyrue), KPUTUYECKH aHAJTU3UPOBATh XUMUUYECKYIO
nHpopMmanuto, nepepadbareiBaTh €€ M HCIOIB30BaTh B COOTBETCTBHUU C IMOCTaBJIEHHOW Y4eOHOM
3a7a4ei.
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n/n

HOYPOYHOE IINTAHUPOBAHUE

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbIe

Bcero
padoThI

IIpakTHYeckue
padoTsbI

Jlara
U3YYeHUS

DJIeKTPOHHbIE
nudposeie
o0pa3oBaTe/ibHbIE

pecypchl

[Ipenmer u 3HaYeHNE OpPraHUYECKON
XMMHH, TIPEJICTABIEHNE O MHOTOOOpa3nu
OPraHUYECKUX COCTUHEHUIN

DJIEKTPOHHOE CTPOCHHE aToMa yriiepoa
(0CHOBHOE M BO30YXIEHHOE COCTOSIHHUS).

BanenTHble BO3MOKHOCTH aToma yriepoja.

Bxo1HO KOHTPOJIb.

XUMUYeCcKas CBSI3b B OPraHUYECKUX
coeuHEeHUsX. MexaHn3Mbl 00pa30BaHUS
KOBAJIGHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBsI3eH

Teopus cTpoeHHsI OpraHMYECKUX
coenquHenuit A. M. byrneposa

05.09

06.09

07.09

12.09

Bunsl nzomepun: cTpykTypHas,
MPOCTPAHCTBEHHAsI. DJIEKTPOHHbBIE

3¢ (heKTh B MOJIEKYJIaX OPraHuYeCKUX
COEMHEHUI

13.09

[IpencraBnenue o kKIacCUPUKALNA U
cucrematrueckas Homenkinarypa (IUPAC)
OpraHMYECKUX BEIIECTB

14.09

Knaccudukanus peakiuii B opraHu4ecKoi

19.09




XHUMHHU

10

AJIKaHBI: TOMOJIOTHUECKHH psijI, 001Ias
dbopMyIa, HOMEHKIIATypa ¥ H30MepHs,
AJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHUE MOJIEKYII

dusnyeckre U XUMUYECKHAE CBOMCTBA
AIKAHOB

Haxoxnenne ankanoB B mpupoze. CriocoObl
MOJTyYEHUS ¥ IPUMEHEHHUE aTKaHOB

20.09

21.09

26.09

11

[ukoankansl: obmas popmya,
HOMEHKJIATypa U U30MepHsi, 0COOEHHOCTH
CTPOCHUS M XUMHYECKHX CBOHCTB, CIOCOOBI
HOJTYYEHHS U IPUMEHECHHUE

27.09

12

Pemenne pacy€THbIX 3a1a4 HA
orpezesieHue MOJIEKYIIpHOU (HopMyIIbI
OpPraHUYECKOI0 BEIIECTBA I10 MACCOBBIM
JIOJISIM aTOMOB AJIEMEHTOB, BXOSILIUX B €70
coctaB. Cucremaruzanus 1 06001eHIe
3HaHUH 110 TEME

28.09

13

AJKEHBI: TOMOJIOTHYECKHH psif, oO1as
dbopMyia, HOMEHKJIAaTypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.
CrtpyKTypHas U LUC-TPaHC-U30MEpUs
AJIKEHOB

03.10

14

15

dusnyeckue 1 XUMHYECKHE CBOMCTBA
ankeHoB. [IpaBuino MapkoBHHKOBa

CriocoObI nostyyeHus 1 IpUMEHEHNE
QJIKEHOB

04.10

05.10




16

[IpakTuueckas padora Ne 1 o reme
"[lonydyeHue 3TUIICHA U U3YYEHUE €T
CBOMCTB"

17.10

17

Pemenne pac4€THbIX 3a1a4 HA
OIIpeJIeTICHuE MOJIEKYIIAPHOI (hopMyIbl
OpPraHUYECKOI0 BEIIECTBA

18.10

18

19

20

AJNKagueHsl: CONpsHKEHHBIE,
HN30JIMPOBAHHBIC, KYMYJIIMPOBAHHBIC.
Oco0eHHOCTH ANIEKTPOHHOT'O CTPOEHUS

XHUMHUYECKHE CBOMCTBA COHpH)KéHHLIX
,I[I/IeHOB.CHOCO6I>I MOJIYYCHH U IPMCHCHUC
AJIKaHOB.

AJIKMHBI: TOMOJIOTUYECKHH psiJl, oO1as
dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYII,
dbuznyeckue cBoiicTa

19.10

24.10

25.10

21

XMUMHYECKHE CBOMCTBA AJIKUHOB

26.10

22

23

KauecrBennbie pCaKknuu Ha Tp0171Hy10 CBA3b

CrniocoObl nosy4eHus U NpUMeHEeHue
QIKMHOB

31.10

01.11

24

25

26

Pemenue 3agau: pacdy€Thl MO0 ypaBHEHUIO
XUMUYECKON peaKun

CI/ICTCMaTI/BaLII/ISI n 0606H_ICHI/IC 3HAHUI 110
TEMC

ApEHBI: TOMOJIOTHYECKUH PsiJI, 00mIIast
dopmyna, HOMEHKIaTypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
OeH30I1a U TONIyoua, UX (pU3NYecKue

02.11

07.11

08.11




CBOMCTBA

XUMHUYECKUE CBOMCTBA APEHOB: PEAKIIUH

27 09.11
3aMelleHUs
XUMHUYECKUE CBOMCTBA APEHOB: PEAKIINH

28 IIPUCOECANHEHMSI, OKHCIIEHNE T'OMOJIOIOB 14.11
Oenzona
Oco0eHHOCTH XMMHUYECKUX CBOWMCTB

29 15.11
CTUpOJIa
Pemenne pac4€THbIX 3a1a4 HA

30 OTIpeIeIeHNuE MOJICKYIIIPHON (hOPMYJIBI 16.11
OpPraHMYECKOI0 BEIIECTBA
CrniocoOblI MoTy4eHus U IpUMEHEHUe

31 v P 28.11
apeHoB
['eneTnueckas CBsI3b MEXKAY pa3IMIHBIMU

32 yP 29.11
KJIaCCaMH YIJIEBOJOPOIOB
Pacu€tel 0 ypaBHEHUSIM XUMHUECKUX

33 peaknuii. Cuctemaru3arys 1 00001IeHNe 30.11
3HaHUM MO TEME
ITpuponuslii ra3. Ilonyrabie HedTIHBIE

34 PHp . b 05.12
rasbl
KaMeHHBI# yroib u MpOIyKThl €ro

35 7 POE 06.12
nepepadoTKu
Hed1s 1 ciocoOs1 €€ mepepadoTKu.

36 [TpuMeHeHrne POTYKTOB NIepepadoTKU 07.12
HeTH

37 I'eneTuueckas CBA3b MEXKIY PA3TMUYHBIMU 1212
KJIacCaMH YTJIEBOIOPO/IOB '

38 ["aoreHonpon3BOAHBIE YIIIEBOAOPOOB: 13.12




ANIEKTPOHHOE CTPOCHHUE; PEAKIINU
3aMeIleHHs raJloreHa

39

40

41

JleiicTBue 11e04uei Ha
rajoreHnpoun3BoiHbIe. B3anmonaeiicteue

JUrajJorcHaJiJkaHoB C MarHu€M U IMHKOM

Cucremarusanys 1 0000IeHrE 3HAHUI 110

pazzaeny "YrieBoaopoast"

KoHTpoinbHas pabora 1o Teme
"YraeBogopobr"

14.12

19.12

20.12

42

[IpenenbHble 0IHOATOMHBIE CITUPTHI:
TOMOJIOTHYECKHUH psif, oOmmas popmyna,
CTPOEHHE MOJIEKYJI, U30MEPHS,
HOMEHKJIaTypa, Kiaccudukamnus,
dbuznueckue cBoiicTa

21.12

43

44

45

XHUMHUYECKUE CBOMCTBA MTPEACIIBHBIX
OJIHOATOMHBIX CIIUPTOB

CriocoObl nostyueHus 1 IpUMEHEHNe
OJIHOATOMHBIX CIIUPTOB

[Ipocteie 3¢upsl: HOMEHKIATypa U
U30MepHsi, 0COOEHHOCTH (PU3UYECKUX U
XUMHUYECKHUX CBOMCTB

26.12

27.12

28.12

46

MHoroaroMHbIe CIIMPTHBI: 3TUJIICHTJIIUKOJIb 1
TIIMLECPHUH, UX (1)I/ISI/II-IGCKI/IC U XUMHWYECKHUEC

CBOMCTBA

47

48

CrniocoObl MostydeHus U IpuMeHeHue
MHOTOaTOMHBIX CIIUPTOB

deHou: CTPOCHUC MOJICKYIJIbI, (1)I/I3I/ILIGCKI/IC

cBoiicTBa. ToOKCMYHOCTH (peHoa




49

XuMu4eckue cBoiicTBa (heHoa

50

51

CniocoObI MoTy4YeHus ¥ IPUMEHEHNE
denona

[TpakTuueckas padora Ne 2. Pemnenue
AKCTIIEPUMEHTAIBHBIX 3a]1a4 110 TEME
"CrupThl ¥ heHOoNBI"

52

Cucremarusanys U 0000ILIEHUE 3HAHUN 1O
TEME

53

AJ'II)I{GFI/II[I)I M KCTOHBI: 3JICKTPOHHOC
CTpoeHHE KapOOHWILHOU IPYIIIIbL;
TOMOJIOTHUYECKHE PSIJIbI, 001mas opmyia,
U30MepHs U HOMCHKJIaTypa

54

55

AJ'IBI[CFI/II[H 1 KCTOHBI: (I)I/ISI/I‘ICCKI/IG
CBOﬁCTBa; pCakuuu nNpuCoOCANHCHUSA

Peakiun okucineHys 1 Ka4yeCTBEHHBIE
pCakiuu aJIbACTUA0B U KETOHOB

56

57

58

Croco0bl TTOTy4YeHUs aTbJACTUIOB U
KETOHOB

OaHOOCHOBHBIE MpefieNibHbIE KApOOHOBBIE
KHCJIOTBI, 0COOCHHOCTH CTPOCHUS UX
MOJIEKYII

W3omepus 1 HOMEHKIIaTypa KapOOHOBBIX
KHCJIOT, UX (PU3NYECKHE CBOWCTBA

59

XHUMHUYECKUE CBOMCTBA MTPEAEIIBHBIX
OJIHOOCHOBHBIX KapOOHOBBIX KHCIIOT

60

Oco0eHHOCTH CBONCTB MypaBbUHON
KHUCI0Thl. MHOrooOpasue kKapOOHOBBIX
KHUCIIOT




61

62

Oco0eHHOCTH CBOMCTB: HENIPEAEIbHBIX U
apoOMaTH4YeCKUX KapOOHOBBIX,
JTMKapOOHOBBIX, THAPOKCUKAPOOHOBBIX
kucinot. [IpencraBurenu BeICIINX
KapOOHOBBIX KHCIOT

[TonaTue o MPOU3BOJHBIX KAPOOHOBBIX

kucioT. CrocoObl IMOJIYYCHUS U
IMPUMCHCHHC Kap6OHOBLIX KHCIIOT.

63

CrnosxHbIe 3(DUPBI: TOMOJIOTHYECKUN PSIII,
obmras Gpopmyia, ©30MepHs U
HOMEHKJIaTypa

64

65

66

dusnueckue U XUMUYECKHE CBOMCTBA
3¢upoB

Penienune pacuéTHbIX 3aa4: 0 YpaBHEHUIO
XUMHYECKON PEaKIMH, Ha ONPEIEICHHE
MOJIEKYJISIPHOM (hOPMYJIIBI OPraHUYECKOTO
BELIECTBA

[TpakTuueckast pabota Ne 3. Pemenue
9KCIIEPUMEHTAIIBHBIX 3a7a4 110 TEME
"KapOoHoBsle kuciotsl. CroxkHbie 3¢pupst”

67

Kupsl: cTpoenue, pusnueckue u
XUMHUYECKHE CBOUCTBA (THUAPOITU3)

68

69

OcoOeHHOCTH CBOWCTB JKUPOB,
COACPpKAIMNX OCTATKH HECTIPCACIIBHBIX
JKUPHBIX KUCIIOT. JKUpBI B IpUpOE

Mpisa Kak COJIA BBICIIIUX KapOOHOBBIX
KHCJIOT, UX Morolee aeiicTaue. IloHsaTue o
cuHTeTHYecKux Mormux cpenctax (CMC)




I'enernueckas cBsA3b yIrieBOJOPOAOB U

70 KHCIIOPOJICO/IEPIKALUX OPraHUYECKHX
BEIIECTB

71 Pacuérbl o ypaBHEHUSIM XUMUYECKHUX
peaKuuit

79 Cucremarusanys 1 0000IeHrE 3HAHUI 110
TemMe
OO01mas xapakTepuCcTHKa YIIIeBOAOB U

73 KJ1acCcU(UKalus yrieBogoB (MOHO-, IU- U
MOJIMCaXapHUIbl)

72 Monocaxapusl: (PU3HUecKre CBOMCTBA U
HAXO0XJICHUE B IPUPOJIC

75 [TpumeHeHue TI0KO03bI, €€ 3HaUeHUE B
KU3HECATSIIbHOCTH OpraHu3Ma
Jucaxapunapl: caxaposa, MaJlbTo3a U

76 nakto3a. HaxoxneHnue B npupojie u
MPUMEHEHHE JUCaXapuIoB
[Tonucaxapuapl: cTpo€HUE MAKPOMOJIEKYIL,

77 ¢duznyeckue 1 XuMHUYECKHe CBONCTBA,
pUMEHEHNE

78 [TonsiTHE 00 NCKYCCTBEHHBIX BOJIOKHAX
Pemenne pacdeTHbIX 331249 Ha

79 oTpezieNieHUe JI0JIM BBIXOA MPOTyKTa
PEaKIuu OT TEOPETHUECKH BO3ZMOKHOTO

80 Cucremarusanys 1 0000IeHNe 3HAHUI 110
pazneny

81 KonTponbhas pabota no teme

"Kucnopoacoaeprxariie opraHu4ecKue




coenuueHus"

82

83

AMUHBI: K1accuuKaus, CTpoeHUe
MOJIEKYII, 001as popmyiia, H3o0Mepus,
HOMEHKJIaTypa U (U3NYECKUE CBOKCTBA
XUMHYECKHEe CBOMCTBA ar(aTUUECKUX
aMUHOB

84

AHWINH: CTpOEHUE aHWJINHA, 0COOEHHOCTH
XMMHUYECKHX CBOMCTB aHUJIMHA

85

86

87

Crioco0blI MOTy9eHUs U IPUMEHEHUE
amn(aTHIECKUX AMHHOB

AMUHOKHUCIIOTHI: HOMEHKJIATypa 1
nzomepus, (pu3nuecKrue CBOMCTBA.
OTtaenpHbIC IPEICTABUTENH O
aMUHOKHCIIOT

XHUMHYECKHE CBOMCTBA AMHUHOKHCIIOT, UX

OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHTte3 u TUAPOJIN3 TICTITUIOB

88

benku kak mpupoiHbIE TTOJUMEPHI;
CTPYKTYPHI O€JIKOB

89

90

XHUMHUYECKHE CBOMCTBA OEIKOB
A3oTconepkaliie reTeporuKInIecKue
coenuHeHUs. HyKIeMHOBBIE KUCTOTHI:
COCTaB, CTPOEHHUE U OMOJOTHYECKas POIIb

91

[TpakTuueckas pabota Ne 4. Pemenue
AKCIEPUMEHTAIBHBIX 33124 110 TeMe
"A3zoTcoaeprKalie opraHun4ecKue
coequHeHus"

92

[TpakTuueckast padorta Ne 5. Pemenue




HKCIIEPUMEHTAJIbHBIX 33/1a4 110 TEME
"Pacno3HaBaHue OpraHuYeCKuX
coeuHeHuin"

93

KonTtponsHast pabora o Teme
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

94

95

96

OcHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COCAMHEHUN U
METO/BI UX CUHTE3a —II0JIMMEPU3aLINS U
IIOJIMKOHICHC AU

[TnactMaccel. YTunuzanus 1 nepepadoTka
IIacTUKA

DnacToMepbl: HaTypaJIbHbIN CUHTETUYECKUE
Kaydyyku. Pe3una

97

Bousiokna: HaTypanbHbIE, HCKYCCTBEHHBIE,
cuHteTnyeckue. [lonumepsl cnenuanbHOroO
Ha3HAYEHHUS

98

99

[TpakTtuyeckas padora Ne 6. Pemenue
AKCIEPUMEHTAJIBHBIX 33/a4 0 TeEME
"Pacno3HaBaHue miacTMacc ¥ BOJIOKOH"

O06o0011eHEe U CUCTEMAaTU3aIMs] U3YYEHHOTO

MaTepuania 1o TeMe
"BBICOKOMOJIEKYJISIPHBIE COEUHEHMS"

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

99




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

METOAUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET






