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MNOACHUTEJIBHAS 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, TpeOOBaHUN K pe3yiabTaTaM OCBOeHMsI (ernepalibHOM  00pazoBaTeNbHON
nporpammel cpeanero obmiero obpaszoBanms(POIl COO), npencraBiaeHHbIX B DeaepaibHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuum mpenonaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoNMX OCHOBHBIE 00pa30BaTENbHbBIE MPOTPaMMbl, U OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHsl Bocniutanus B Poccuiickoit denepanuu Ha niepuon no 2025 roma» (Pacmopsbkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4HOro oOpa3zoBanHusi ywamuxcsi 10-11 kmaccoB. W3yuenuwe mnpeamera,
peanuzyeMoe B YCIOBUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBHOIO OOY4YeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTaldd UX K ObICTPO MEHSIOLIMMCS YCIOBUSM >KM3HM B COLIMYME, a
TakKe Ui MPOJOJKeHHS OOydeHHUsi B OpraHu3anusx NpodecCHOoHaATbHOrO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SBIISETCS OJHON U3 MPUOPUTETHBIX JUCIHUILTUH.

B nporpaMmMe no XuMMuUM Ha3Hau€HUE IMpeAMETa «XUMHUS» IMOJy4aeT MOAPOOHYIO
MHTEPIIPETALIMI0 B COOTBETCTBUU C OCHOBoOIoyararomumu nosoxenusmu Pr'OC COO o
B3aMMOOOYCIIOBICHHOCTH 1IEJIeH, COJepKaHUs, Pe3yIbTaTOB 00y4YeHHs U TpeOOBaHUI K YPOBHIO
HOJArOTOBKHM BBIMTYCKHUKOB. CBHUIETENHCTBOM TOMY SIBISIIOTCS CIEAYIOIIME BBINOIHIEMBIE
IPOTPAMMOi1 110 XUMHH (YHKIIHU:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoi obecreynBaeT MOJydeHHe
IPEJICTaBICHUS O LEJSAX, COJIEpP)KaHUU, OOILIel cTpaTreruu OOy4deHHs, BOCIIUTAHUS U
pa3BUTHs OOyYarOUIMXCsS CPEACTBAMH IpeaMeTa, U3ydaeMoro B paMKax KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOTOpasi ~ IpelycMaTpuBaeT  OIpejeeHHeE:
NOPUHIUIOB  CTPYKTYPUPOBaHMS M  IOCJIEJOBATENBHOCTH M3Y4YEHHUS y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATETLHOM OCHOBBI KOHTPOJII U OLIEHKH OO0pa30BaTEIbHBIX
JIOCTIDKEHUI 0o0ydJaromuxcss B paMKax HTOrOBOHM arrectauud B (oOpMe eIuHOro
roCy/1apCTBEHHOIO YK3aMEHA 10 XUMUHU.

[Iporpamma 1t yriyOJI€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHABIIMBAaeT MHBApUAHTHOE MPEAMETHOE CO/epKaHue, 00s3aTeIbHOe I U3YUEeHUs
B paMKax  OTAENbHBIX  MOpodumiel, NpeaycMaTpUBaeT  pacOpeleleHne U
CTPYKTYpUPOBAaHHE €ro IO KjIaccaM, OCHOBHBIM COJEpPKaTeNIbHBIM JIMHUSAM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pachpe/esieHne Y4eOHOTO BpeMEeHHU, pEeKOMEHAYEMOTO ISl U3YYEeHUS
OTJENIbHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHMs] Y4eOHOTO MaTepuana C
y4€TOM JIOTUKU TIOCTPOCHHUS Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBSI3CH;

e 1aéT METOAMYECKYI0 HHTEpIpeTaluio Iejled M 3aJady H3ydyeHus ImpeaMeTa Ha
yIIIyONEéHHOM YpPOBHE C y4YETOM COBPEMEHHBIX MPUOPUTETOB B CHCTEME CPEIHEro
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa3oBaTebHON MPOrpaMMbl CPEIHET0 OOIIero oO0pa3oBaHMs
(IMYHOCTHBIX, METANPEAMETHBIX, PEAMETHBIX), a TAaKXKe C YYETOM OCHOBHBIX BHJIOB



yueOHO-TI03HABATENbHBIX JIEHCTBUN OOYyYalolIerocss IO OCBOCHHIO COJEp’KaHUs
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
IIPEEeMCTBEHHOCTh € OOy4YeHHEeM XHMHUU Ha YpPOBHE OCHOBHOIO o00Iero ooOpa3oBaHus. 3a
npeleiaMu  yCTaHOBJIIGHHOM MPOrpaMMON MO XUMHHM  00s3aTeNbHOM  (MHBapUaHTHOMN)
COCTABJISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHON COCTABJIAIOIIEH, KOTOpask JOJIKHA ONPEAEIATHCS B COOTBETCTBUU C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBuM ¢ koHuentyajdbHbIMH ToOJoxkeHUssMH PI'OC COO o HazHaueHUH
npeaMeToB 0a30BOro U yriryOJaEHHOTO ypoBHEH B cucteme AuddepeHunpoBanHOro o0yueHus Ha
YPOBHE CpeIHero o0miero o0pa3oBaHUsl XUMHs HA YPOBHE YIIyOJIEHHOTO M3ydeHHs HaIllpaBJIeH
HA pealn3alHio TMPEEMCTBEHHOCTH C TMOCIHEAYIOUIUM OSTaloM MOJYyYeHUS XHUMUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIHEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX U OpraHU3alusax cpeaHero npodeccrnoHaibHOro oopasoanus. B aToil cBs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOleHne TEOPEeTUYECKOM U MPaKTUYeCKOW TMOATOTOBKM OOydaromuxcsi, BbIOpaBIIMX
onpeAenéHHbli MPoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa30BaHMs B OpraHu3anusix npodeccruonaibHoro odbpasosanus. Hapsmy ¢ atum,
B cBere TpeboBanmii @I'OC COO K IUTaHUPYEeMBIM pe3ylbTaTaM OCBOCHHS (eaepabHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIero OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OPUEHTHPOBAHO TaKXK€ Ha pelleHUe 3a/1a4 BOCIUTAHUSA U COLIMATIBLHOIO Pa3BUTUs 00yJaromuxcs,
Ha (OPMHUPOBAHKE Yy HUX OOIIEUHTENIEKTYaJIbHbIX YMEHUH, YMEHUN palliOHAIM3aN y4e0HOTro
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENHHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
HaJMIPEIMETHBIN XapakTep.

CocTaBisiomyUMU IpeaMeTa «XUMHs» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YeHMs SBISIOTCS
yrayonéHueie Kypcebl — «Oprannueckas xumus» u «OO0Imas U HeopraHuyeckas xumusi». [Ipu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a ocHOBY HpuHATH nojoxeHus PI'OC COO o paznuuusx 6a30BOro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHOByY copepxxanusi KypcoB «Opranudeckass xumusi» U «OOmmas v HeopraHuyeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUH, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3y4Y€HUs INpeAMETa. JTa CUCTEMa 3HAHUU IOIY4aeT ONpENelI€HHOE TEOPETUYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOINEE  OCO3HAHHO  OCBOMTH  CYLIECTBEHHO  OonpmMii  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEJIMYEHUsS O00bEMa 3HAHUW O XHUMHUYECKHX D3JIEMEHTaxX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEAKLUH, PacCCMaTPUBAEMBIX C
TOUYKH 3pEHUS XUMUYECKONH KUHETHKU U TEPMOJMHAMUKU. V3yueHne nepuoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHHUYECKUX MPEJCTABICHUSIX O CTPOCHUU aToMa. XUMHUYECKasi CBSA3b OOBSACHIETCS C
TOYKU 3pEHHs] PHEPreTHUECKUX HM3MEHEHHH mpu e€ o0pa3oBaHMM M pa3pyLICHUH, a TAKKE C
TOYKH 3pEHUs MexaHu3MOB e€ oOpazoBaHus. HM3yyeHwe THUNOB peakIHil JOIMOJIHSAETCS
dbopMUpOBaHUEM MPEACTABICHUHN 00 ANEKTPOXUMUYECKUX MPOIIECCaX U ANEKTPOJIU3E PaCIlIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKIMOHHOU
CIOCOOHOCTH COCMHEHUH ynensercss ocoboe BHUMaHNe BOmpocaM 00 3JIeKTPOHHBIX 3 dekTax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HayeHHe UMEET TO, YTO Ha COJIep)KaHHWE KYpCOB XMUMHH YIIIYOJIIEHHOTO YpOBHS
U3y4eHHs Ui KJIAcCOB oIpenesnéHHoro mnpoduis (raaBHBIM 00pa3oM Ha MX CTIPYKTYpY U
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpPKAHMM MpeAMeTa sl KIACcCOB XHUMHUKO-(hHU3MYecKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuHn mnpeaMeTa B JaHHOM CiIydae akUEHT OyaeT caenaH Ha OOIIHOCTh METO/I0B
MO3HAHUS, OOIIHOCTh 3aKOHOB U TEOPHHM B XUMHH U B (PU3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpHUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJMHAMHUKH, SJIEKTPOIN3a, IPEACTABICHUS O CTPOSHUH BEILIECTB U APYTOE.

B 10 ke Bpems B cojiep)KaHUM IpeaMeTa sl KIIACCOB XMMHUKO-OHOIOTUYECKOTO TPOhIIs
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHhuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCTbH AJIs1 0oJiee 00CTOSITENFHOTO PACCMOTPEHUSI XUMHUYECKOW OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOST, K MPUMEPY, TaKue CTPYKTYPHbIE
KOMIIOHCHTHI, KaK JIMIH/bI, OCJKH, YIIEBOJBI, HYKJICUHOBBIC KUCIOTHI U npyrue. [Ipu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHMYECKHX BEIIECTB
CIIy’KaT OCHOBOH JIJIsl U3YYEHHUs CYLTHOCTH MPOLECCOB (POTOCUHTE3A, AbIXaHHUSI, MUIIEBAPEHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METOJIOB TIO3HAHUS M OIBITAa MPAKTHYECKOTO MPUMEHEHHUS HAyYHbIX 3HAHUH U3ydeHUE TIpeaMeTa
«Xumus» Ha YrayOJaE€HHOM YpOBHE OCHOBAHO HAa MEXKIPEAMETHBIX CBS3SX C y4eOHBIMHU
peIMeTaMu, BXOASIIMMU B COCTaB MPeIMETHBIX o0nactell «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTtuka u nHpopMaTHKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpn w3yueHnn ydeOHOTO mpenMmeTra «XHWMHUS» Ha YrIyOIEHHOM YpOBHE TakXke, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmero oOpa3oBaHus (Ha ©0a30BOM ypOBHE), 3anaueit
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKM XHUMHH KakK OO0JIacTH
COBPEMEHHOTO EeCTECTBO3HAHMSI, TPAKTUYECKON MAESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npernoaraeT peaju3aluio Takux 1enei, Kak:

e (QopmupoBaHuE MPEJCTaBICHUN: O MAaTEPUATILHOM E€IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX

¥ TI03HaBa€MOCTH SIBJICHUH TPUPOJIBI, O MECTE XUMHUH B CHCTEME €CTECTBEHHBIX HAYK U
e€ Benyleil posn B 00ecreYeHUN YCTOWYMBOTO Pa3BUTHS UEIOBEUECTBA: B PELICHUU
npobJIeM HSKOJIOTUYECKOM, YHEPreTHYeckoi M MUILEBOM 0e30MacHOCTH, B Pa3BUTHUHU
MEJMIIMHBI, CO3JJaHUHd HOBBIX MAaTEPHUAJOB, HOBBIX HCTOYHUKOB DJHEPTUHU, B
o0ecrie4yeHn  palMOHAILHOTO MPUPOIONOIB30BAHUS, B (dbopMUpOBaHUT
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKXKE IKOJIOTHYECKH 000CHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOGHHME CHUCTEMbl 3HAHHH, JEeXallUX B OCHOBE XHUMHUECKOW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOU KapTHHBI MHpa: (YHIAMEHTAIbHBIX TMOHSTHUN, 3aKOHOB U
TEOpUH XWMHHU, COBPEMEHHBIX IPEJCTABICHHH O CTPOCHWM BEIIECTBA Ha Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJUHAMHYECKUX W KHUHETHUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peakiuii, 0 XUMHYECKOM PaBHOBECHH, PACTBOPAX U JUCIEPCHBIX CHCTEMaX, 00 00X
HAyYHBIX MPUHLUIIAX XUMHUYECKOr0 TPOU3BO/ICTBA;

e (QopmupoBanue y O0OYyYarOMMXCS OCO3HAHHOTO TOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMUMHYECKUX 3HaHUM Ui OOBSCHEHHS KIIOYEBBIX HAEH U mpobiem
COBPEMEHHOW XWMHUU, Al OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WUMEIOIIHX
€CTECTBCHHO-HAYYHYIO MPHUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C



XMMHEH, TMPOTHO3UPOBAHMS, AaHAIM3a W OLEHKA C TMO3UIUA HKOJOTHYECKOU
0€30MacHOCTH TMOCJIEICTBHI OBITOBOM M MPOU3BOJICTBEHHOM ACSITEIBHOCTU YEJIOBEKa,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MEepepadoTKOH
BEILECTB;

yrayOleHne TpPeACTaBICHUN O HAy4YHBIX METOJaX II03HAHWS, HEOOXOIUMBIX s
pUOOpPETEHUS] YMEHUN OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBICHEHUS XUMHUECKUX
SBJICHUM, MMEIOIIUX MECTO B TMPHUPOJE, B MPAKTUYECKON JEATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nnane pairsanun IIE€PBOOYCPCIHBIX BOCIIUMTATCIBHBIX MW Pa3BHUBAIOIINX (l)YHKHI/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECOAHETO 06H.[CFO 06pa3OBaHI/I${ IIpyu U3Y4YCHHU IPCIMETa «XHUMHSI» Ha

yrIIyONnEHHOM YPOBHE 0COOYIO aKTyaJbHOCTh MIPHOOPETAIOT TaKUE LM U 33/1a4H, KaK:

BOCIIUTAaHHE YOCKIEHHOCTH B IO3HABACMOCTH SIBJICHUH NPUPOJbI, YBAXKCHHS K
nporeccy TBOpYECTBA B 0OOJACTH TEOPETUYECKHX M TPUKIATHBIX HMCCIEJOBAaHUN B
XUMHHU, (OPMHUPOBAHUE MUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

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

PasBUTHUC IIO3HABATCIIbHBIX HHTCPCCOB, HHTCJUICKTYAJIbHBIX n TBOPYCCKUX
CHOCOOHOCTEH O00yJaromuxcs, GOPMHUPOBAHUE y HUX CO3HATEIHLHOTO OTHOILICHHS K
caMOOOpa30BaHUI0O W HEMPEPHIBHOMY OOpa30BaHHUIO KaK YCJIOBHIO YCICIIHON
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITENIbHOCTH, OTBETCTBEHHOT'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3JJ0POBOM 00pa3e )KU3HU;

(dbopMUpOBaHHE YMEHHUH W HaBBIKOB pa3yMHOI'O IPHUPOAOIOIb30BAHMS, pa3BUTHE
HKOJIOTUYECKOM  KYJNbTypbl, = HpUOOpEeTeHHE  OmbITa  OOLIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

OO0miee 4yuCIIO YacoB, MPEIYCMOTPEHHBIX JIs M3y4EHUS XUMHUHM Ha YriayOJIeHHOM YpOBHE
cpennero oOmiero odpaszoBaHusi, cocrabisger 204 ygacoB: B 10 ximacce — 102 yaca (3 yaca B
HEJIEII0).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHMYECKUX COCTUHECHUM.

OJEeKTPOHHOE CTPOEHUE aToMa YIJIEpoJa: OCHOBHOE U BO30YXAEHHOE COCTOSHHUS.
BanenTHble BO3MOXKHOCTH aroma yriepoga. XUMUYeCKas CBSI3b B OPraHMYECKUX COETUHEHMSIX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriaepona. MexaHu3Mbl 00pa3oBaHUsl KOBAJIEHTHOM
cBsi3U (OOMEHHBIN U JIOHOPHO-AKLENTOPHBIN). THUIIbI MepeKpbIBaHUsA aTOMHBIX OpOUTAJIeH, G- U
n-cBA3u. OnuHapHasi, 1BOHHas M TpoiHas cBA3b. CrocoObl pa3pbiBa CBA3EH B MOJIEKyJax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panuKaie, Hykjaeo(puie U dJIeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
IIPEJICTABICHUs] O CTPYKTYPE MOJIEKYJI. 3HAaUEHNUE TEOPUU CTPOEHUSI OPraHUYECKUX COEIUHEHUN.
Mornekynsipable U CTpYKTypHbIe (opmyiibl. CTpyKTypHble (GOpMYJbl pa3iIMYHBIX BHUIOB:
pa3BépHyTas, COKpall€HHas, ckenerHas. Ms3omepusa. Buuael wu3omepum: CTpyKTypHas,
NPOCTPAaHCTBEHHAs. JEKTpOHHBIE 3(P(EeKTbl B MONEKylnax OpraHWYeCKHX COCTUHEHUI
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBienue o ki1accu(puKauy opranndeckux BemecTs. [loHsTHe 0 GyHKIMOHATBLHON
rpynne. 'omonorus. ['omonoruueckue psaael. Cuctemarnyeckas HOMEHKIJIATypa OpraHUYeCcKUX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OTICIBHBIX MPEACTABHTEIICH.

OcobenHoctn W Kjmaccu(uKanus — OpraHMdeckux  peakuumi.  OKHCIUTENTbHO-
BOCCTAHOBUTENIBHBIE PEAKIIMH B OPraHUYECKON XUMHUHU.

OKCrepuMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB U UX MPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYMPOBaHUE MOJEIJIEN MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. 'omonorndeckuil psif ajakaHoB, oOmias (popmysa, HOMEHKJIATypa U U30MEpHsL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOSHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opburaneit yriepoja, 6-cBs3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKHEe CBOWCTBA aJIKaHOB: PEaKLUU 3aMEIIeHUs], N30MEpHU3alUH, JeTUIpUPOBaHHUS,
HUKIU3aluy, THPOJM3a, KpekuHra, ropeHus. IlpencraBieHne o MeXaHU3Me peakIuil
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxnoankanel. O6mas GpopmMyna, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHUS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMon0rHyuecKuil psis aakeHoB, oomas GopMya, HOMEHKIATypa. DIEKTPOHHOE
W MPOCTPAHCTBEHHOE CTPOEHHE MOJEKYN alKeHOB, SP>-THOpHIM3alds aTOMHBIX OpOMTaseif
yriepoja, 6- U n-cBa3u. CTpyKTypHas U reomMeTpuueckas (Iuc-TpaHc-) usomepus. dGusznueckue
CBOMCTBAa QJIKEHOB. XHUMHUYECKHE CBOMCTBA: PEAKUHMM IIPUCOCIAMHEHMs, 3aMCILUECHHUS B (-
MIOJIOKEHUE TP JBOWHON CBSA3M, NOJMMEpU3auuu U okucieHus. IIpaBmiio MapkoBHHKOBA.
KadecTBeHHbIE peakiuy Ha 1BOIHYIO CBsI3b. CIOCOOBI OTY4YEHUS U IPUMEHEHHE AIKEHOB.



Anxanuensl.  Knaccugpukanuss — ankagueHoB  (CONpPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHUS W XHUMHYECKHX  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 MOJIEKYNl AIKUHOB, SP-TUOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
IPUCOEIUHEHNUS, TUMEPU3alMM U TpUMEpHU3aluu, okucieHus. KucinoTHele cBOWCTBA ajlKUHOB,
UMEIOIMX KOHIIEBYIO TPOHHYIO CBsA3b. KauecTBEHHbIE peaklMM Ha TPOiHYr CBs3b. CrocoOsbl
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa M U30Mepusi. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHME MOJIEKYJIbl OEH30I1a.
dusnueckue cBOiCTBa apeHOB. XHMMHUYECKHE CBOICTBa OEH30Ja M €ro rOMOJIOTOB: PEaKIMU
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OEH30JIbHOM KOJIbLIE HA MpUMEpE AIKWIBHBIX paJlKajoB, KapOOKCHUIbHON, TMAPOKCUIBHOM,
aMHHO- M HUTPOTPYIIBI, aTOMOB rajoreHoB. OcoOEHHOCTH XHMHYECKUX CBOMCTB CTHpPOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponusiii ra3. Ilonyrueie HedTsHbIE ra3sl. HedTh u e€ mpoucxoxxaenue. KameHHbI
yroib U HPOAYKTHl ero mnepepadotku. CrocoObl mepepaboTKu HeTH: NEeperoHKa, KPEeKUHT
(TepMHUYECKH, KaTaTUTUYECKU), pugopMuHr, nupoius. [Ipoaykrsr nepepaboTku HedTH, UX
PUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

I'eneTnyeckas CBSA3b MEXAY Pa3INYHBIMU KJIACCAMM YTJIEBOIOPOJOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHUPTOBOrO pacTBopa MLIEnoud. BzaumonelicTBue
JUTaJIOTEHAJIKAHOB C MAarHueM M LIMHKOM. lIoHATHE O MeTalsIoOpraHM4ecKuX COECIUHEHUSX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHs BEIIECTB M MX IMpEeBpallleHui: H3ydYeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPMMOCTH),  KAueCTBEHHBIX  peakUuit
YIJIEBOAOPOAOB Pa3IMYHBIX KJIAaccoB (oOeciBeunBaHUEe OPOMHOM MM MOJHOM BOJBI, pacTBOpa
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHApY)XEHHE YIIepo/a U BOJOPOJa B OPraHMYECKUX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJEKYI
YIII€BOIOPOAOB U TaJOTEHIIPOU3BOIHBIX YTIIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coeinHeHUsl.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psia, odmas Gpopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(PHUKAIIUS.
dusnyeckue CBOWCTBA MpEAETIbHBIX OJHOATOMHBIX CIUPTOB. BoJopoaHble CBS3UM MEXIy
MOJIEKyJaMH CHUPTOB. XHMMHUYECKME CBOMCTBA: pPEAaKIMU 3aMELICHMs, Jerujparaiui,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuusi Ha OJHOATOMHbIE cHUPTHI. JlelicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CriocoObI nostyueHust 1 IPUMEHEHNE OJJHOATOMHBIX CITUPTOB.



[Ipocteie 3dupsl, HOMEHKIaTypa U u3oMepus. OcCOOEHHOCTH (PU3NUECKUX U XUMUYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMEUICHUs, B3aUMOJIEUCTBHUE C OPraHMYECKUMU M HEOPraHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHNE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHre MOJIEKYJIbl, B3aMMHOE BIUSHUE THIPOKCOTPYIIBI M OEH30JIBHOTO sIpa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTHAHAS CMOJIA.

KapOoHuiabHbBIE COEIUHEHUS — aIbJErHjJbl M KETOHBL. ODJIEKTPOHHOE CTPOCHHE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa aNbJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEeHUE allbJIeruJioB,
KaueCTBEHHbIE peakluu Ha anpieruapl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HoMeHKiIarypa. DuU3MUECKHME CBOWCTBA OJHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHCIOT. BomopoaHbie CBS3M MEXAY MOJEKYIaMH KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWMCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepu(UKAINU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOM3BOJHBIX KApOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooOpasue kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KuCIOT. [IpencraBuTenu BhICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, IMAJbMUTUHOBAs, OJICUHOBAs, JUHONEBAs, JAUHONEH08As KUCIOThl. CrocoObl
MOJIyYEHUs U IPUMEHEHUE KapOOHOBBIX KHCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nyecKue 1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KMCIION U IIEIOYHOU Cpejie.

Kupsl. Ctpoenue, ¢puznueckre U XUMMHUYECKHE CBOICTBA JKUPOB: T'MAPOIU3 B KUCIOW U
nienouHoi cpeae. OcOOEHHOCTH CBOWCTB KUPOB, COAEPKAIINX OCTATKH HEMIPEAETbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IpUpPO/IE.

MBpL1a KaK COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOFOIIEE JICHCTBHE.

OO6mass xapakTepucTuka yriaeBonoB. Kiaccudukauus yriaeBonoB (MOHO-, AM- H
noymcaxapuasl). MoHocaxapuapl: TIOKO3a, (PYyKTO3a, TrajakTtosa, pubo3a, Ie30KCHpuOo3a.
®dusnyeckue CBOMCTBA MU HaxoxzaeHue B npupome. PorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  PEAKIUMU C Y4YaCTUEM CIHMPTOBBIX M  aJbJACTMIHON TpYI, CIOUPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUWE B IKU3HEAEATEIbHOCTH
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME aucaxapuiabl. ['maponus aucaxapujaoB. HaxoxneHue B mpupoje u
npumeHenue. [lomucaxapunpl: Kpaxmai, TJIMKOTeH M uemnono3a. CTpoeHre MakpOMOJIEKYI
KpaxMmajia, TJIMKOT€Ha W ILeJUIroJIo3bl. (Pu3nueckre CBOMCTBA Kpaxmalla M LEJUTIOJIO3bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJIW3, KaYECTBEHHAs PEaKIus C HMOJAOM. XHMHYECKHE
CBOWCTBA IEJUTIOJIO3BL: THAPOIIH3, TOTydeHUe 3PHUpoB 1e/uTon03bl. [loHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYEHHUS BELIECTB U HUX MPEBPALIECHUIl: pacTBOPUMOCTh
pa3MyYHBbIX CIMPTOB B BOJAE, B3aUMOJACWCTBHUE 3TAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO
CIIMpTa B albJEeruJ] Ha PaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHUCIEHUE 3THIOBOTO CIHUPTA
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpAeTu bl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxcunom meau(ll)), peakius rimmnepruna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHON KHCIIOTBI, B3aUMOJIEUCTBHE
pacTBopa rioko3bl ¢ runpokcuaom meau(ll), B3aumonelicTBue Kpaxmana C MOJIOM, PEIICHUE
9KCIIEPUMEHTANIBHBIX 33/1a4 10 TeMaM «Cnupthl U (enounby, «KapOoHoBbie KUCTOTHI. CI0XKHBIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOHM3BOJHBIE aMMuaka. Kiaccuduxanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKUe; NMePBUYHbIC, BTOPUYHBIE U TpeTu4yHble. CTPOECHHE MOJEKYI,
oOmas ¢opMmyna, u3oMepus, HOMEHKJIATypa U (pU3MUecKre CBOWCTBA. XHUMHUYECKOE CBOICTBa
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKWJIMPOBAHME, B3aUMOJECHCTBUE INMEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psaa. CtpoeHue aHwivHa. BzaumHoe
BIUSTHUE TPYII aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennple peakuuyn Ha aHWwinH. CrIOCOOBI MOJNydeHHsS W MPUMEHEHHE aTu(paTHYecKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH3071a.

AmMuHokucinotel. Homenknarypa u  uszomepus. OThenbHblE TPEACTaBUTENU  O-
AMHHOKUCIIOT: TJIUIHH, ajaHuH. dusznyeckre cBOWCTBA aMUHOKHMCIOT. XUMHUYECKHE CBOMCTBA
AMUHOKHUCJIOT Kak aM(OTEpHbIX OPraHUYECKUX COEAMHEHUN, peakius IOJUKOHACHCAlUH,
o0Opa3oBaHHe NENTHAHOM CBsA3M. buonornueckoe 3HadeHHe aMUHOKHCIOT. CHHTE3 U TUIPOIH3
HENTUIOB.

benku kak mnpuponHsle monuMepsl. IlepBuyHas, BTOpHYHAs U TpeTHYHas CTPYKTypa
0enkoB. XMMUYECKHE CBOWCTBA OEJIKOB: TMAPOJIN3, JE€HATypalMs, KaueCTBEHHbIE pEaklMu Ha
OenKu.

OKCIEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M HUX IPEBPALLEHUI: pPAaCTBOPEHHE
0enKOB B BOJIE, IeHATypalusi OEKOB MpU HarpeBaHMU, IIBETHbIE peakIMM Ha OENKHU, pelIieHue
HKCIEPUMEHTAJIbHBIX 337ad IO TeMaM <«A30TCOJAEp)KAlllMe OPraHUYECKUE COCTUHEHUS» U
«Pacno3HaBaHne OpraHMYECKUX COCTUHEHUI.

BbicokoMo1eKy IsIpHBIE COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIMHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3aluu, CPeaHss MoyeKkyispHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TomumepHbIe MaTepHalbl. [Tnactmaccel (monuaTHUIIEH, MOJIUMPOTIUIICH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUIaT, MOJIMKapOOHATHI,
nonudsTHIIeHTepedTanar). YTunnzanus u nepepaboTKa MIacTUKA.

DOnacToMepbl: HaTypalbHBIH  KaydyK, CHHTETHYECKHE Kaydyykud (OyTaIneHOBBIH,
XJIOPOIIPEHOBBIN, N30IIPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

Bonokna: HaTypanbpHBIE (XJIOTOK, IIEPCTh, MIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KaIpOH U JIaBCaH).

[Tonmumepsl  crenuanbHOro  HazHaueHUs  (TedyoH, KeBiap, dBJIEKTPONPOBOISIINE
HOJIMMEpPHI, OMopa3ziaraeMble OJTMMEpPHI).



DKCIepUMEHTaIbHbIE METOABl M3YYCHHS BEIIECTB M WX MPEBpAIICHUN: 03HAKOMJICHUE C
oOpasliaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, KAay4dyyKOB, peIlIeHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnbie 3amaun.

Haxosxnenne MoseKyasipHO (hOpMYJIbl OpraHUYECKOTO COSTMHEHHSI TTI0 MACCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00bEMY) TPOJIYKTOB PEAKIIMK M/WUJIH UCXOHBIX BEIIECTB, YCTAHOBIICHUE CTPYKTYPHOH (POpMYIIbI
OPTraHWYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHYECKHUX CBOWCTB HWJIM CIIOCOOOB IOJYYCHUS,
onpeJieJICHUE JOJU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanuzanus MexnpeaMeTHBIX CBA3€M NMpU M3yuyeHUH opraHudeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCSl 4Yepe3 HCIOJB30BaHUE KaK OOIIMX ECTEeCTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHSTUHN, TIPUHATHIX B OTACIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC TIOHATHS: SIBJICHWE, HAyYHBIA (PaKT, THIOTE3a, TEOPHs,
3aKOH, aHaJIM3, CUHTE3, Kiaccudukamnms, HAOIIOJICHHE, U3MEPEHHUE, DKCIEPUMEHT, MOJEIb,
MOJICIIUPOBAHUE.

®usuka: marepus, aroM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUI
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BelIecTBa, (PU3WYCCKUEC BEIMYUHBI,
€IMHUIIBI I3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHusM, dKocucTema, ouocdepa, MeTaboINU3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TETepOTPO(HBIA THUII TUTaHUSA, OpoxeHue, (POTOCUHTE3, NbIXaHHE, OEKH,
YTJIEBOIBI, dKUPBI, HYKJICUHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

TexHOoMorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MUTAHUs, MOIOIIINE CPE/ICTBA,
MaTepHaibl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLBI I10 XUMHWN HA
YPOBHE VI'JIVBJIEHHOM YPOBHE CPEJIHEI'O OBIIEI'O OGPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

B cooTBeTcTBUM C CHUCTEMHO-AESTEIBHOCTHBIM MOAXOJAOM B CTPYKTYpE JIMUHOCTHBIX
pe3yNbTaTOB OCBOCHHUS TpeaMeTra «XHUMHUS» Ha YpPOBHE CpeaHero oomero obpazoBaHUs
BBIJICJICHBI CJICYIONINE COCTABJISIONINE: OCO3HAHUE O0YYAIONMMUCS POCCUNCKON TPaXKIaHCKON
WJIEHTUYHOCTH, TOTOBHOCTh K CaMOPa3BUTHUIO, CaMOCTOSITEIPHOCTH W CaMOOIPEACIICHHIO;
HAIMYUWE MOTHMBAlMM K  OOYYEHHIO; TOTOBHOCTh M  CIOCOOHOCTh  OOYYarOIIUXCS
PYKOBOJCTBOBATbCS MPUHSATHIMH B OOIIECTBE MpaBWJIAMHU W HOPMAaMH TOBEICHUS; HaIHuue
MPaBOCO3HAHUS, PKOJIOTHIECKON KYJIbTYPHI; CIIOCOOHOCTh CTABUTH IEJIM U CTPOUTDH KU3HCHHBIC
IIJIaHBbI.

JIMYHOCTHBIE Pe3ybTAaThl OCBOCHUS INpenMeTa «XUMHUS» OTpaxkaoT chOpMUPOBAHHOCTH
OTIBITA MO3HABATEIBPHON U MPAKTHUYECKOM NEATEILHOCTH 00YUaIOIUXCsl B MPOIIECCe peann3aiun
00pa3oBaTeNbHOH 1eATeTbHOCTH.

JIndHOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPa)kaloT cPOPMUPOBAHHOCTD
OTIBITA MTO3HABATEIBPHON U MPAKTHYECKOM NEATEIbHOCTH 00YUaIOUXCsl B MPOIIECcCe peann3aiun
06pa30BaTeanoﬁ JACATCIIbHOCTH, B TOM YHCJIC B HaCTHU:



1) rpa:xnaHCcKOro BOCIMTAHUSA:

0CO3HAHMSI O0YYAIOIMMHUCS CBOMX KOHCTHUTYIIHOHHBIX MPaB U O0s3aHHOCTEH, YBAKCHHS K
3aKOHY U MPaBOIIOPSAIKY;

IPEJCTAaBICHUA O COLHUAIBHBIX HOpPMax M IpaBUJIaX MEKIMYHOCTHBIX OTHOLICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW IEATEILHOCTHU MPH CO3AHUH YYEOHBIX MPOCKTOB,
peneHnH y4eOHBIX M ITO3HABATEIbHBIX 33124, BHIMTOJTHEHUH XUMHUECKUX YKCTIEPUMEHTOB;

CHOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHMS], JIOTUKY U apTyMEHTBI IPYTUX
IPY aHAJIN3€ pa3IMYHbIX BUJOB y4EOHOM NeATEIbHOCTH;

2) IaTPHOTHYECKOr0 BOCTIMTAHUS:

[IEHHOCTHOTO OTHOIICHUS K HCTOPUYECKOMY M HAayYHOMY HACJIEIHIO OTEUYECTBEHHOMN
XUMHUU;

yBa)KE€HHUsI K IpOLlecCy TBOpPYECTBA B OOJIACTH TEOPUHM U INPAKTHUYECKOIO MPUIIOKEHUS
XUMHH, OCO3HAHHS TOTO, YTO JaHHBIE HAYKH €CThb pPE3YJNbTaT MIUTEIbHBIX HAOJIOICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YYEHBIX U MPAKTUKOB,;

UHTEpeca M II03HABAaTEJbHBIX MOTHMBOB B IIOJyYEHHMM M IOCIEIYIOLIEM aHaIu3e
UH(OPMALIUK O IIEPEIOBBIX JOCTHKEHUSX COBPEMEHHOM 0T€YeCTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPaBCTBEHHOT'O CO3HAHMUSI, STHYECKOT'O TIOBEICHHUS;

CIIOCOOHOCTH OLIGHUBATh CUTYallud, CBsS3aHHbIE C XMMHUYECKMMHU SIBICHUAMHU, U
OPUHUMATh OCO3HAHHbBIE PELIEHUs, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OILIGHUBATh CBOE TIOBEJCHHWE M IOCTYNKH CBOHMX TOBApHUINEH C MO3HMIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHMSI ITOCIIEICTBUI MTOCTYIIKOB;

4) popmupoBaHus KyJbTYPBbI 310POBbSI:

MOHMMAaHUS LIEHHOCTEW 3/J0pOBOro M Oe3o0macHoro ooOpasza >KHW3HHM, HEO0OXOIUMOCTHU
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (DM3MYECKOMY U TICHXHUECKOMY 3/I0POBBIO;

coOuIro/IeHHsI MIpaBU 0E€30MacHOro OOpallleHUs] ¢ BEleCTBAMU B OBITY, MOBCEIHEBHOM
KHU3HH, B TPYJIOBOH J1€ATEIbHOCTH;

NOHMMAaHHUS UEHHOCTH TPaBWI WHAWBUIAYAIBHOTO W KOJUIEKTUBHOTO 0€30IacHOTO
TIOBEJICHHS B CUTYAIIHSX, YTPOKAFOIINX 3/I0OPOBBIO U YKU3HHU JIFOICH;

OCO3HAHMSI IMOCIEACTBUI M HEMPUSATHS BPEAHBIX MPUBBIUEK (YMOTPeOJIEHUS ajKOroJs,
HapKOTHKOB, KypEHHS);

5) Tpy10BOro BoCIUTAHMS:

KOMMYHHKATHBHOH KOMITETCHTHOCTH B Y4eOHO-MCCIICOBATEILCKOW  JEeSITEITHbHOCTH,
0O0I11eCTBEHHO MOJIE3HOM, TBOPUECKOI U APYTrUX BUAAX JIEATEIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTHE€ B pEIICHUMH TMPAKTUYECKUX 3a/a4 COLMAIbHOMN
HaIpaBJIEHHOCTH (B PaMKax CBOETO KJIacca, MIKOJIbI);

MHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPO(QEeCcCHil Pa3InYHOTO pOJa, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHsI TPEIMETHBIX 3HAHUH 110 XUMUHU;

YBaKEHUS K TPYAY, JIOASM TPYAa U pe3ylibTaTaM TPYIOBOM JEATEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHIMBHUIYalIbHOH TpPaeKTOPHUM OOpa30BaHMI,
Oyaymei nmpodeccun U pealn3aluu COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C Y4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEH 00I1eCTBa;

6) 3K0JI0TMYECKOT0 BOCTIUTAHUS:



9KOJIOTHYECKH 11€7ecO00pa3HOro OTHOILEHUSI K MPUPOJE KaK MCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIE;

MOHMMAHUS TJI00AILHOTO XapaKTepa SKOJIOTHUECKHUX MPOOIeM, BIHSHHS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSIHUE PUPOJHON U COLMATIBHON CpEbl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMUH Ul PELICHUSI BOIIPOCOB
palMOHAIBHOTO MPUPOIONOJIH30BAHNS;

AKTUBHOIO HENPUATHUS JIEUCTBUM, NMPUHOCAIIMX BpPEI OKPYKAIOLIEW NPUPOJHOM Cpele,
YMEHHMsI MPOTHO3UPOBATh HEOJIAroNpUsATHBIE HKOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JICUCTBUI U MPEIOTBPAILATh UX;

HaJUYMsl PA3BUTOTO HKOJOTHYECKOTO MBIIUICHUS, JKOJOTHUYECKOUW KYJIbTYphI, OIbITa
JEATETbHOCTH  SKOJIOTUYECKOM  HAmNpaBJIICHHOCTH, YMEHUS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJILHON, KOMMYHUKATUBHOMN M COLMATBHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
MPOTUBOCTOATH UACOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS HAyKu H
00IIECTBEHHON IPAKTHUKHY;

NMOHMMAHUA CHEIU(PUKA XMMUU Kak HayKd, OCO3HaHUs e€ poiu B (OPMHUPOBAHUU
PaIMOHATILHOTO HAYYHOTO MBIIUICHUS, CO3/IaHUH [EJIOCTHOTO MPEICTABICHHS 00 OKpPYKaIOIIEeM
MHpE KaK O €IUHCTBE IMPHUPOJBI M YEJIOBEKa, B MO3HAHWM IMPUPOJIHBIX 3aKOHOMEPHOCTEU W
pelIeHruu IpodsieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTH B 0OCO0OM 3HAYMMOCTH XMMHH [ COBPEMEHHOH IUBWIM3AIMHU: B €€
TYMaHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pOJIM B CO3/IaHUM HOBOW 0a3bl MaTepHabHOU
KYJIBbTYPHbI, B PEIICHUN TI100aTBHBIX MTPOOJIEM YCTOWYHUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIEBOH M DKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIINHBI,
o0ecrevyeHny yCIOBU yCIEUTHOTO TPyAa M SKOJIOTHUECKH KOMGBOPTHOM KU3HU KaXKIOTO YieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TIOHUMAHUS CYIIHOCTH METOJIOB IIO3HAHMUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH MCIOJL30BATh MOMydyaeMble 3HAHUS TS
aHaM3a U OOBSICHEHHUS SIBICHUU OKPYKAIOIIEro MHpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
yMEHUs JiefaTh 00OCHOBAHHBIE 3aKJIFOYCHHS] HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIUXCS JAHHBIX
C TENBIO TTOTYYSHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENTFHO MCTOIh30BaTh XUMUYECKUE 3HAHUS JUIsI pEUIeHHs TIpoOiieM
B PEAIbHBIX KU3HEHHBIX CUTYaLIUSIX;

WHTEpeca K MO3HAHUIO, HCCIIEIOBATEIHCKON e TETLHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEpPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TOJYY€HHIO HOBBIX 3HAaHMM MO XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTAMU;

WHTEpecCa K OCOOCHHOCTAM TpyJda B pa3nuuHbiXx cdepax mpodeccrnoHaTbHON
JIeSATeTLHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpeameTHbele pe3yiabTaThl OCBOEHHUs IPOTrpaMMBbl I10 XMMUU Ha YPOBHE CPEIHETO
o01ero o0pa3oBaHuUs BKIIOYAIOT:

3HAYUMBbIC JUIST (OPMHPOBAHUS MHPOBO33PEHUS OOYYAIOIIUXCS MEXIUCIUILTHHAPHBIC
(MeXmpenMeTHbIE) 0OLIeHayYHbIE TIOHATHS, OTPAKAIOUIHE [EJIOCTHOCTh HAYYHOH KapTUHBI MUpa



U crieln(UKy METOI0B IIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BELECTBO,
SHEPTUs, SIBJICHUE, MPOIEeCC, CHCTEMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIIe0OBaHNEe, HAOII0IeHNE, U3MEPEHNUE, SKCIIEPUMEHT U ApPYTHe);

YHUBEpCaJbHble  yuyeOHble  JAeHCTBHS  (TO3HABaTEJbHbIE, KOMMYHHKaTUBHBIE,
peryiasaTuBHbIe), oOecnednBaronie (OpMUPOBaHHE (PYHKLUMOHAIBHOM TI'pPAaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00Yy4aroIIuXCs;

CHOCOOHOCTh ~ OOYYAIOIIMXCS ~ HCIOJIB30BaTh ~ OCBOGHHBIE  MEXAMCLUUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble Yy4yeOHbIe JEHCTBHMsS B IIO3HABATEIBHOM U
COLIMAJILHON ITPAKTHKE.

MertamnpeMeTHbIe pe3yJbTaThl OTPAKAIOT OBJIAJACHUE YHUBEPCAIbHBIMH YYEOHBIMU
[I03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJIATUBHBIMU JICHCTBUSAMHU.

Ilo3HaBaTe/bHbIE YHHBePCAJIbHbIE YUeOHbIe NelCTBUS

1) 6a3oBble JIOTHYeCKHE NeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTYAJIM3UPOBATH IMPOOJIEMY, paccMaTpuBaTh &
BCECTOPOHHE;

OTIpEeAeNATh LEeNH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU UX JOCTUIKECHHUS,
COOTHOCUTD PE3YJIbTaThl ACITEIbHOCTH C IIOCTABJICHHBIMU LEJISIMU;

WCIIOJIB30BaTh IPU OCBOCHUU 3HAHMM NPHUEMBI JIOTUYECKOTO MBIIUICHUS: BBIICIAThH
XapaKTepHble TPU3HAKK TOHSATHH W YCTaHABIMBAThb WX B3aMMOCBA3b, HCIIOJIB30BATh
COOTBETCTBYIOIIKE MOHITUS JIsI OOBSICHEHUS OT/ICIbHBIX (PAKTOB U SBICHUI;

BBEIOMpATh OCHOBAHUS M KPUTEPHH JUTS KJIACCU(UKAIINA BEIIECTB H XUMHUYCCKUX PEAKIIHIA,

yCTaHaBIUBATh MPUUNHHO-CIICJICTBEHHBIE CBS3H MEXTY U3Y4aeMbIMH SIBJICHUSIMU;

CTPOUTH IJIOTUYECKUE PpACCYKIEHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PacCMAaTPUBAEMBIX SBICHUSX, (OPMYINPOBATH
BBIBOJIBI M 3aKJTFOUCHUS,

IPUMEHSTh B IPOLECCE MO3HAHUS HCIOJIb3yEMbIE B XMMHUHM CHMBOJIMUECKHE (3HAKOBBIE)
MOJIEJIH, IPe00Pa30BbIBATH MOJIEIbHBIC IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJ) SJI€MEHTA,
XuMu4deckass (GopMmyna, ypaBHEHHE XHUMHUYECKOM peakiud — TpU pelIeHUd Y4eOHBIX
MO3HABATENIPHBIX W TMPAKTUUYECKUX 3aJ]a4, MPUMEHITh Ha3BaHHBIE MOJEJIbHbBIE MPEIACTaBICHUS
JUTSI BBISIBJICHUS XaPaKTEPHBIX MTPH3HAKOB U3y4aeMbIX BEIIECTB U XHMHUSCKUAX PEAKIIHH.

2) 6a3oBbIe HCCIeA0BaTENIbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XUMUUYECKUX PEAKIU;

dbopMynupoBaTh LEAM M 3aJayd  HMCCIEAOBAaHHSA, HCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHl B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHUPOBAHUS TUIIOTE3BI MO MMPOBEPKE MPABIIILHOCTH BBICKA3bIBAEMBIX CYKICHUIA;

BIIQJICTh HAaBBIKAMU CAMOCTOSATEIBHOTO TUIAHUPOBAHUS W TIPOBEACHHUS YUCHHUECKHUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0aTh 32 XOJOM IpOIlecca, CaMOCTOSTEIbHO
IIPOrHO3UPOBATh €ro pe3ynabTaT, (GopmMyiaupoBaTh OOOOHIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OIBIT YYCHUYCCKON MCCIICOBATEILCKOH M TPOCKTHON IEeATEeILHOCTH,
MPOSBIATE CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOSITEIbBHOMY ITOMCKY METOJIOB pELICHHS
MPAKTUYECKHX 33724, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB IMO3HAHUSI.

3) padorta ¢ nHpopManmeii:



OPHEHTHPOBAaTbCS B PA3NUYHBIX HCTOYHHMKAX HWH(popmManuu (Hay4HO-TIOMYJISIpHAS
JaUTEepaTypa XHMMHYECKOTO COAEp)KaHUs, CIpPaBOYHBIE TOCOOMs, pecypchl VHTepHera),
aHATM3UPOBaTh HMH(DOPMAIMIO DPA3JIMYHBIX BUIAOB U (OpPM MpencTaBleHUs, KPUTUYECKH
OLICHUBATH €€ I0CTOBEPHOCTH U HETIPOTHBOPEUUBOCTD;

(GopMyIHpOBaTH 3apoChl M NPUMEHATH Pa3IMuHBIE METOABI IPHU IOHCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHS YUeOHBIX 3a7a4d ONpeeEHHOTO THIIa;

nproOpeTaTh ONBIT MCIOIB30BaHUA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIFHO BBIOMPATh ONTHUMAIBbHYIO (hOpMYy NIpencTaBiaeHuss HHGopManuu (CXeMsl,
rpaduKu, TMarpaMMsbl, TaOIHUIIbI, PUCYHKH U JIPYTHE);

UCTOJIb30BAaTh HAYYHBIA SI3BIK B KayeCTBE CpEACTBA TNpU paboTe € XUMHUYECKOH
uHpOpMaNMeil: NPUMEHSATh MEXIpeIMeTHbe ((pU3HYecKue W MaTeMaTH4YeCKue) 3HAaKH H
CHMBOJIBI, POpMYJIBI, a00pEeBUATYpBI, HOMEHKIIATYPY;

HCII0JIB30BAaTh 3HAKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATIAIHOCTH.

KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIC Y4eOHbIe 1eiiCTBHUS:

3aJ]aBaTh BOMPOCHI O CYIIECTBY 00CYkK/1aeMOil TeMbI B XOJ€ TUAJIOTa /WU TUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU HpeI[J'IO)KeHI/Ifl OTHOCUTCJIBbHO BBIITIOJIHCHUA
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATb C HpCSCHTaHI/Ieﬁ PE3YIbTATOB MMO3HABATEIILHON ACATCIIBHOCTH, IMOJIYYCHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPU BBIIOJIHEHHUM XUMHYECKOIO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanuzanuu y4eOHOro TpoekTa, M (OPMYIHPOBATh BBIBOJABI IO PE3yJbTaTaM MPOBEIEHHBIX
MCCJIEIOBAaHUM MMyTEM COTJIACOBAHUS MTO3ULIUHI B X0/1€ 00CYK/IeHUSI 1 OOMEHa MHEHUSAMH.

PeryasiTuBHbIe YHHBepcaJbHbIe y4eOHbIe 1eCTBHSA:

CaMOCTOSITENIbHO TJIAHUPOBaTh U OCYIIECTBISTH CBOIO MO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI U 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii aropuT™M JISHCTBUN MpPU BBINOJHEHUH YYEOHBIX M HMCCIIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3((HEeKTUBHBIN CIIOCOO WX pelIeHusl ¢ yYETOM MOTyYeHHUs! HOBBIX 3HAHUI O
BEIIECTBaX U XUMHUYECKUX PEaKLUsX;

OCYIIECTBIISITH CAMOKOHTPOJIb JISATEIHHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.
MNPEJIMETHBIE PE3YJIBTATHBI
[IpeamerHbIe pe3yabTaThl OCBOCHUS MPOTPAMMBI IO XMMHHU Ha yriIyOJEHHOM YpOBHE Ha
YPOBHE CpeIHEro OoO0IIero oOpa3oBaHUs BKJIIOUAIOT CrenuUYecKre s y4eOHOro mpeamMera
«XUMUS» HayyHbIE 3HAHUS, YMEHHsSI M CIIOCOOBI JEHCTBUH MO OCBOCHUIO, MHTEPIPETALUU U
Hp606p2130BaHI/IIO 3HaHPII>i, BUBI ACATCIBHOCTHU 10 MOJYYCHUIO HOBOI'O 3HAHHWA U ITPUMCHCHUIO
3HAaHUI B PA3JIMYHBIX YYEOHBIX CHUTYaIMsX, & TaKXKe B PEalTbHBIX JKU3HEHHBIX CHUTYaIUsX,



CBSA3aHHBIX C XMMHEH. B mporpamme mo XWMuU NpeAMETHbIE PE3yJbTaThl MPEICTaBICHbI IO
rojiaM U3y4eHus.

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUs OTPaKaroT:

c(OPMHPOBAHHOCTh TPEJICTABICHUI: O MECTEe W 3HAYCHUHM OPraHMYECKOW XUMHH B
CHCTEME E€CTECTBEHHBIX HAYK U € poiH B 00ECIIeUCHNH YCTOHYMBOTO PA3BUTHS YEIOBEUECTBA B
pelIeHrur MpoOIeM KOJOTUYECKOM, SHEPreTHYeCKOW M MHILEeBONW 0e30MacHOCTH, B Pa3BUTHUU
MEAMIMHBI, CO3JJaHHUM HOBBIX MAaTEpPHAaJiOB, HOBBIX HCTOYHUKOB JHEPrHH, B OOECIeueHUU
PaLMOHATIBHOTO MPHPOJIONIONIb30BaHMS, B (POPMUPOBAHIH MHUPOBO33PEHUS U OOLICH KyIbTYpHI
YeJI0OBEKa, a TaKKe DSKOJOTMYeCKM OOOCHOBAaHHOI'O OTHOIIEHHS K CBOEMY 3[0pPOBBIO U
MIPUPOJTHON cpene;

BJIQJICHUE CHUCTEMOM XHUMHUYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATraroIINe
MOHATHA — XHUMHYECKHI BJIEMEHT, aTOM, SAApO M DJICKTPOHHAasA 0007104YKa aTroma, S-, p-, d-
aTOMHBIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHHS aToMma, TMOpUAM3alvs aTOMHBIX
opOuTanel, MOH, MOJIEKYJla, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIHLHOCTh, CTENEHb OKHCIICHUS,
XUMHUYECKast CBs3b, MOIIb, MOJISIpHAas Macca, MOJIAPHBIA O0O0BEM, YIJIEPOIHBIM CKEJET,
(GyHKIMOHANBHAS TPYIIA, PaguKal, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE, COKpallEéHHBIE,
CKEJIETHbIE), M30MEpUSl CTPYKTYpPHAas M IPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYEecKas),
M30MEpbI, TOMOJOTUYECKUM Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- U a30TCOJAEpKAIIne
OpraHUYEeCKHE COCAMHEHUS, MOHOMEp, IMOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHbIE
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoauyeckuii 3akoH JI. M. MenneneeBa, Teopusi CTpPOCHUS
opranmyeckux BemecTtB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIECTB, 3aKOH
COXpaHEHMs W NIPEBpPALICHMs] DHEPTUM NPH XUMHYECKMX pEaKIMsIX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKAllMe B OCHOBE IOHUMAaHUS
INPUYMHHOCTH UM CHCTEMHOCTH XHMHUYECKHUX SIBICHMH; TMIPEJICTaBICHUS O MEXaHU3Max
XUMHUYECKMX peaKklui, TEePMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX MX
MPOTEKaHUs, O B3aWMMHOM BJIHMSHHHM aTOMOB U TPYII aTOMOB B MOJEKyJaX (MHAYKTUBHBIN U
Me3oMepHbIi 3 dekTr, opuentanTsl | u Il pona); dbakronoruueckue cBeneHUs O CBOMCTBaAX,
cocTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
U TPAKTHUUECKON JeATENbHOCTH YEJOBEeKa, OOIIMX HAay4YHbIX MPUHIUNAX XHUMHYECKOTO
IPOM3BOJICTBA (Ha MPUMEpPE MPOU3BOICTBA METAHOJIA, TEpPepabOTKU HEPTH);

c(hOpMUPOBAHHOCTh YMEHHUIA: BBISBIIATH XapaKTepHbIC MPU3HAKN TOHATUN, YCTaHABIUBAThH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATHUS IIPU ONMCAHUU COCTABA, CTPOCHUS U
CBOMCTB OPraHWYECKHUX COECTMHEHUI;

c(OPMHPOBAHHOCTh YMEHUIA:

HCIIOJIb30BaTh XUMUYECKYI0 CUMBOJIMKY JJI1 COCTABIICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKUX BELIECTB;

COCTABJISITh YPAaBHEHUS XUMHUYECKHX pPEaKIHd M  PpacKpblBaTb MX  CYIIHOCTB:
OKHCIIUTEIIbHO-BOCCTAHOBUTEIIBHBIX ~ PEAKIUN IOCPEIACTBOM  COCTABJIICHUS  JJIEKTPOHHOI'O
OanmaHca ATHX peakUuid, peakiuii MOHHOTO OOMeHa IyTéM COCTaBICHHS WX TOJHBIX U
COKpAaIIEHHBbIX HOHHBIX YPAaBHEHMIA;

W3TrOTaBIMBATh MOJEIM MOJIEKYJl OpPraHWYeCKMX BEIIECTB I WIUIIOCTPAUUUd HX
XUMHUYECKOTO U ITPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOpPMUPOBAHHOCTh YMEHUH: yCTaHABINBATH MPUHAJICKHOCTh U3YYCHHBIX OpPraHHYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpeAEeIEHHOMY KJIacCy/TpyIIe COeIMHEHUH, 1aBaTh UM



Ha3BaHUsA 1Mo cucreMarndeckoid HoMmeHkinarype (IUPAC) u npuBonuTh TpuBHAIbHBIE HA3BaHUS
JUIS  OTACNBHBIX MpPEICTABUTENCH OPraHMYECKUX BEIIECTB (ITHJICH, AaleTUICH, TOJIYOII,
TJIMIEPUH, STWICHTIUKONIb, (QeHos, (OpMaIbICTHA, AaleTajbJerusl, aleToH, MypaBbHHAs
KHCJIOTa, YKCYCHas KHCIIOTa, CT€apUHOBAas, OJICMHOBAs, MaJIbMUTUHOBAs KHUCIOTHI, TJIUIMH,
JIaHUH, MaJIbTO3a, (PPYKTO3a, AHWINH, TUBUHUII, H30IIPEH, XJIOPONPEH, CTUPOI U JAPYTHE);

c(OPMHPOBAHHOCTh YMEHHUS ONPEACTATh BUJ XUMHUECKOW CBS3HM B OPraHUYECKHUX
COeMHEHUX (KOBAJICHTHAS! M NOHHAS CBSI3b, G- U M-CBsI3b, BOAOPOIHAS CBS3b);

Cc(OPMHUPOBAHHOCTE YMEHHS INPUMEHATH IOJOXKEHHUS TEOPUH CTPOEHHUS OPraHMYECKHX
BemecTB A. M. byriepoBa a1 0ObsICHEHHS 3aBUCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaThb COCTaB, CTpPOCHHE, (QHU3HUECKUE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX IPEACTaBUTENEH pa3IuYHbIX KJIACCOB OPraHMUECKUX BEILECTB:
QJIKAHOB, LUKJIOAJIKAaHOB, AJKEHOB, AJKAJUEHOB, AJKWHOB, apOMATUYECKHUX YIJIEBOJOPOJIOB,
CIHMPTOB, ANbJETUOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHHOKHCIIOT, OETIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUI0B),
WIITIOCTPUPOBATh T'E€HETUYECKYK CBSA3b MEXKAY HHMU YPaBHEHMSMH COOTBETCTBYIOIIMX
XMMHUYECKHX PEaKLUil ¢ UCIIOIb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHPOBAHHOCTh YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX IPHUMEpPax XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COCJMHEHUWH OT KPAaTHOCTH M THUIA
KOBQJIEHTHOH CBSI3U (G- U T-CBSI31), B3AUMHOTO BIMSIHUS ATOMOB U I'PYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HCTOYHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yroib), CHOCOOBI €ro IMnepepadOTKH M NPAKTUYECKOE MPHUMEHEHUE
IPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIAJIEHUs] CHCTEMON 3HAaHUM O €eCTECTBEHHO-HAY4HbBIX MeETOoJax
NO3HAHUS — HaOJIOJEHUHM, W3MEPEHUH, MOJICIMPOBAHUM, SKCIIEpUMEHTe (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH STH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS MPUMEHSATh OCHOBHBIE  ONEpAllil  MBICITUTEIHHON
NEeSITeIbHOCTH — aHalIM3 M CHHTE3, CpaBHEHHE, O00OOIEHHe, CHUCTeMaTH3alluio, BbISBIICHHE
NPUYMHHO-CJIEICTBEHHBIX CBsI3€l — 711 U3y4YEHUs! CBOMCTB BELIECTB U XUMUYECKUX PEaKIIHIA;

c(OPMHPOBAHHOCTh YMEHUI: BBISBISTH B3aMMOCBSI3b XUMUYECKUX 3HAHHUN C TIOHATHIMHA U
NPEICTAaBICHUSAMH JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEJAMETOB il Oojiee OCO3HAHHOTO
MOHUMAaHMS CYIIHOCTH MaTepHajJbHOTO €IMHCTBA MHpA, UCIOJIb30BATH CUCTEMHbBIE 3HAHUS I10
OpPraHMYeCcKOl XUMHHU JJIsi OOBSICHEHHS U MPOTHO3UPOBAHUS SBJICHUH, HMEIOIIUX €CTECTBEHHO-
HAYYHYIO TIPUPO.TY;

c(OPMHUPOBAHHOCTh YMEHHH: MPOBOJIUTH PACUYETHl IO XHMHUYECKHM (opmymam U
YPaBHEHHMSIM XMMHUYECKUX PEaKIHil C HCIOJIb30BaHHEM (PU3MUYECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BELIECTBA C KOJHMYECTBEHHOH CTOPOHBI:
pacy€Thl MO0 HAXOXKACHUIO XUMHUYECKOW (OPMYIBI BEIIECTBA MO U3BECTHHIM MACCOBBIM JIOJISIM
XUMHYECKHX DJIEMEHTOB, TPOAYKTaM CrOPaHUs, ITIOTHOCTH Ta3000pa3HBIX BEIIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3UPOBATH, AHAIU3UPOBATh U OLEHUBATH C MO3MLUI
HKOJIOTHYECKOM O€30MacHOCTH MOCHEACTBUSL OBITOBOH W IMPOU3BOACTBECHHOH JEATEIbHOCTU
YeJIOBEKA, CBSI3aHHON C mepepalOTKOM BEIIECTB, HCIOJIb30BATH IOJNYYEHHBIC 3HAHUA JUIA
HPUHATHS TPAMOTHBIX PEIIEHUH TPOOIeM B CUTYaAIUsX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITETILHO IUIAHUPOBATh U MPOBOAUTH XMUMUYECKUN
HKCIEPUMEHT (TIOJIyUeHHE U N3yUYeHHE CBOMCTB OPraHNYECKUX BEILECTB, KAYECTBEHHBIC PEAKLIUU
YIJIEBOAOPOAOB PA3IMYHBIX KJIACCOB U  KUCIOPOJACOJEPXKAIUX OpPraHUYECKHX BEILECTB,



pellleHne OSKCHEPUMEHTANbHBIX 33/Jad 10 PACIO3HABAHHWIO OPraHMYECKHX BEIIECTB) C
coOio/ieHreM TpaBwil  0e30macHOro  oOpamieHust C  BEUIeCTBaMHU M JIADOPAaTOPHBIM
obOopynoBanuem, (OpMyIUpOBaTh IeNIb HCCIECIOBAHUS, MPEICTABISATh B pa3nu4yHONl (opme
pe3yNbTaThl SKCIIEPUMEHTA, aHAJIM3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMUPOBAHHOCTh YMEHUH:

coOnroaaTh IMpaBWila DKOJOTUYECKU II€JIECO00pa3HOro MOBEIEHUS B OBITY M TPYAOBOM
JESTEIIbBHOCTH B IIEJIAX COXPAaHEHUS CBOErO 370pOBbs, OKPYXAlOLleW HNPUPOAHON cpenbl U
JOCTHXKEHUS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOTO ACMCTBHSI Ha JKHUBBIE OPraHU3MbI OMpPENEIEHHBIX
OPraHUYEeCKHX BEUIECTB, IOHUMAas cMbIci rokasareis [1/1K;

aHATM3UPOBATh  LIEJIECOOOPAa3HOCTh  MPUMEHEHHS  OpPraHWYECKHX  BEIIECTB B
MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHHUS COOTHOIICHUS PUCK-TIONH3a;

c(OpMUPOBAHHOCTh YMEHHIl: OCYUIECTBIIATH IIEJICHANPABICHHBIM MOUCK XUMHUYECKOU
nH(poOpManMi B pa3IMYHBIX MCTOYHMKAX (HaydyHas W y4eOHO-Hay4Has JMTepaTypa, CpeicTBa
MaccoBoil MH(popmanuu, VHTEpHET W Jpyrue), KPUTUYECKH aHATU3UPOBATH XHMHUYECKYIO
uH(popMallrIo, repepadaTbiBaTh €€ U UCIOJIB30BaTh B COOTBETCTBUU C MOCTABIEHHOW y4eOHOI
3aJ1auen.



TEMATHYECKOE INTAHUPOBAHHUE

10 KJIACC
KounyecTBO 4yacoB JJIeKTPOHHBbIE
Ne HaumeHoBaHue pa3iesioB U TeM (undposbie)
Kourposbubie IIpakTHyeckue
n/n NPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypcsl
Paszgea 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumuu. Teopus
11 CTPOEHHUsI OPTaHUYECKUX coeMHEHUN A. M. 8
byrneposa
Hroro no pazueny 8
Paznea 2. Yraesogopoasl
51 [IpenenbHbie yraeBOAOPOAbl — AJKAHBIL, 5
' LUKJIOAJKAHbI
59 HenpenenbHble yriieBOAOPOIbl: aJKEHBI, 14 1
' aJKaJUEHBbI, aJIKUHbI
2.3 ApomaTrdecKkue yrieBo0pO/Ibl (apeHbl) 8
54 IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOJOB U UX 4
' nepepaboTKa
2.5 ["anoreHnpou3BOIHBIE YTIIEBOIOPOAOB 4 1
Hroro no pazneny 35
Paznen 3. Kuciopoacoaep:xkamnue oprannyeckue coeinHeHust
3.1 Crnuptsl. ®enon 11 1
KapOoHusbHble COeTUHEHUS: allbETU/IbI U
3.2 P A JETiA 21 1

keToHbl. KapOoHoBbIe KUCI0ThL. ClOKHBIE




s¢upsl. XKupser

3.3 VriaeBonsl 9

Hroro no pazneny 41

Pasznen 4. A3oTconeprkamye opraHudecKkue coe{uHeHust

4.1 ‘ AMUHBL. AMUHOKHUCIIOTHL. benku 12

Wroro no pazueny 12

Pa3zaea S. BeicokomoieKyJIsipHbIe COeIMHEHUS

5.1 ‘ BricokoMonekynsipHble COSTMHEHHS 6

Htoro no pazneny 6

OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 102










IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne

w/n Tema ypoka

KoaunuecTBO 4acoB

Jara uzydyenus

Bcero

Kounrtpous
HbIE
padoThI

IIpakTu
yeckue
padoThI

Ilnan

dakr

JIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibH
ble pecypchl

IIpumeyanue

[Ipenmer u 3HaueHue
OPraHU4YeCKOW XUMHH,
IPEJICTaBICHUE O
MHOT000pa3uy OPraHuYeCKUX
COCIMHEHUN

01.09.2023

DJNEKTPOHHOE CTPOEHUE
aToma yryiepoja (OCHOBHOE U
BO30Y)XIEHHOE COCTOSTHHS).
BanenTHble BO3MOXKHOCTH
aToma yriepoja

04.09.2023

XuMuyeckas CBs3b B
OpTaHUYECKUX COCTMHECHHSIX.
Mexanu3mbl 00pa3zoBaHUs
KOBaJIEHTHOM CBSI3HU, CIIOCOOLI
paspsbliBa CBsA3EH

06.09.2023

Teopust crpoeHus
OPTraHUYECKUX COCTUHEHUIN
A.M. byrnepona

Buaer uzomepun:
CTPYKTYypHas,
MPOCTPAHCTBEHHAS.
OnekTpoHHbIe 3 ()EKTH B

08.09.2023

11.09.2023




MOJIEKYJIaX OPraHUYECKUX
COCIMHEHUN

IIpencrasnenue o
KJIacCU(UKALIUU U
CHCTeMaTHYeCKast
nomenkiarypa (IUPAC)
OpPraHUYeCKUX BEIICCTB

13.09.2023

Knaccudukanus peakuuii B
OPraHUYEeCKOW XUMHUHU

Cucremaruzanus u
000011IeHrEe 3HAHU T10 TEME

15.09.2023

18.09.2023

10

AJKaHBI: TOMOJIOTUYECKHHA
psa, obmas ¢popmyina,
HOMEHKJIATypa U U30MEpHs,
ANEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYIT

du3znyeckrue U XUMHUYECKHUeE
CBOICTBA aJIKaHOB

20.09.2023

22.09.2023

11

Haxoxnenue ajgkaHosB B
npupoje. CriocoObl
MOJTYYCHUS U IPUMEHEHUE
aJIKaHOB

25.09.2023

12

[ukmoankaHbl: o0IIas
dbopmysa, HOMEHKJIATypa 1
M30MepHs, 0COOCHHOCTH
CTPOCHUA U XUMHUYCCKHUX
CBOICTB, CITOCOOBI TIOyUEHUS
U TIpUMEHEHUE

27.09.2023




13

14

Pemenne pacu4€THbIX 3a1a4 HA
oTpeIeTICHUE MOJICKYJIIPHOM
(bopMyJIBI OPraHUYECKOTO
BEIECTBA [0 MACCOBBLIM
JIOJIIM aTOMOB BJIEMEHTOB,
BXO/IAIIUX B €r0 COCTAaB.
CucreMaruzanus u
000011IeHNE 3HAHUI 10 TEME

AJIKEHBI: TOMOJIOTHUECKUI

psa, obmas popmyina,

HOMEHKJIATypa, 3JIEKTPOHHOE

Y IIPOCTPAHCTBEHHOE 1
CTPOEHHUE MOJIEKYJI.

CtpyKTypHas U LuC-TpaHC-

U30MEpHUs aJIKEHOB

29.09.2023

02.10.2023

15

16

17

duznyeckue 1 XUMUYECKHE
cBoOMCTBa ankeHoB. [IpaBuiio 1
MapkOoBHHMKOBa

CriocoObI nostyueHust u
NpUMEHEHHE aJIKeHOB
[IpakTuueckas pabora Ne 1 o

teme "[lonydyenne sTriieHa u 1
M3y4YEHUE €ro CBOMUCTB"

04.10.2023

06.10.2023

09.10.2023

18

Pemenune pacu€THbIx 3a/1a4 Ha
ONpeIETIEHUE MOJIEKYJIIPHON
(bOopMyITBI OPTaHUYECKOTO
BEILIECTBA

11.10.2023

19

ATnKaTueHbl: CONPsHKEHHBIC,
M30JINPOBAHHBIE,

13.10.2023




KYMYJIMPOBaHHBIE.
OCOoOeHHOCTH AIIEKTPOHHOTO
CTPOEHHUS

20

21

22

23

XUMHUYECKUE CBOWCTBA
CONPSKEHHBIX TUECHOB

CniocoOblI noy4eHus u
IPUMEHEHUE aJIKaIueHOB
AJIKUHBI: TOMOJIOTUYECKUH
psa, obmas ¢popmyina,
HOMEHKJIaTypa, 3JIEKTPOHHOE
U TIPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKY,
¢u3nveckre CBOUCTBA

XHUMHUYECKHE CBOMCTBA
AJIKUHOB

16.10.2023

18.10.2023

20.10.2023

23.10.2023

24

KauecTtBeHHbIE peaknyu Ha
TPOMHYIO CBSI3b

25.10.2023

25

26

CriocoObI nostyueHust u
IMPUMCHCHUC AJIKWHOB

Pemenue 3agau: pacu€rsl 1o
YPaBHEHHUIO XUMUYECKOU
peakuuu

27.10.2023

08.11.2023

27

CucreMaTtuzanus u
000011IeHE 3HAHU 10 TEME

10.11.2023

28

ApeHbI: TOMOJIOTUYECKUH P/,
obmas popmyna,
HOMEHKJIaTypa. DJIEeKTPOHHOE
U TIPOCTPAHCTBEHHOE

13.11.2023




CTpOCHHE MOJICKYJ O€H307a 1
TOJTyO0JIa, UX (PU3UUECKUE
CBOICTBA

29

30

31

XUMHYECKHE CBOMCTBA
ApPEHOB: PEAKIIMU 3aMEIICHUS
XHUMHUYecKre CBOMCTBA
apEHOB: PEAKIUU
MIPUCOCTUHECHHM S, OKHCIICHHUE
rOMOJIOrOB OeH30J1a

OCo00EHHOCTH XUMHYECKUX
CBOMCTB CTUPOJIa

15.11.2023

17.11.2023

20.11.2023

32

Pemenne pac4y€THbIX 3a/1a4 HA
OIIPECIIEHNE MOJIEKYJIIPHOU
(bopMyIbl OPraHMYECKOro
BEIIECTBA

22.11.2023

33

CrniocoOsl nonydenus u
NpUMEHEHHE apeHOB

24.11.2023

34

35

36

['eneTnyeckas CBS3b MEXIY
Pa3IUYHBIMU KJIaccaMu
YII€BOIOPOAOB

Pacuérsl o ypaBHEHUAM
XUMHYECKHUX PEAKLIUH.
Cucrematuzanus u
000011IeHrEe 3HAHU I10 TEME

IIpuponnsiii ras. IlomyrHbie
HE(TSHbIE ra3bl

27.11.2023

29.11.2023

01.12.2023

37

KameHHBIi yroas U IpoyKThI
ero nepepadoTKu

04.12.2023




38

Hed1p 1 ciocoOsI €€
nepepaboTKu HEPTH.
[TpumMeHeHne TPOTYKTOB
nepepadoTku HepTH

06.12.2023

39

I'enernueckas CBA3b MEXKIY
pa3IMYHBIMU KJIaCCaMU
YTJIEBOAOPOIOB

08.12.2023

40

l'anorenonponsBoHbIE
YIJIEBOIOPOOB: AIEKTPOHHOE
CTPOCHHUE; pEaAKIINU
3aMelleHus rajoreHa

11.12.2023

41

JleiicTBue 1IeIouYeH Ha
raJOreHIPOU3BOIHBIC.
BsaumoneiicTeue
JIMrajJoreHajJKaHoB ¢ MarHUEM
1 [IUHKOM

13.12.2023

42

43

44

45

Cucremarusanus u
000011IeHrEe 3HAHUH I10
pazaeny «YTieBOAOPOIbI»

KonrponbHas padora no reme
"Vranesonopoast"

IIpenenbHbIe OTHOATOMHBIE
CIUPTHI: TOMOJIOTUYECKUI
psin, obmas gpopmyia,
CTPOEHHE MOJIEKYI,
M30MEpPHUsL, HOMEHKIIATYpa,
KJaccuukanus, Gpuznyeckue
CBOMCTBa

XUMHYECKHE CBOMCTBA

15.12.2023

18.12.2023

20.12.2023

22.12.2023




MNpEaACIbHBIX OJHOATOMHBIX
CIIUPTOB

46

47

48

49

CriocoObI nostyueHust u
NPUMCHEHHE OJJHOATOMHBIX
CIIHPTOB

[Ipocthie 2pupsi:
HOMEHKJIaTypa U U30MepHus,
0CO0EHHOCTH (PU3MUECKUX U
XAMHYECKHX CBOMCTB

MHoroaToMHbI€ CIIUPTHI:
STUJICHIJIUKOJb U TJIULIEPHH,
X QU3HYECKHE U
XUMHYECKHUE CBOMCTBA

CriocoObl nostyyeHust u

MNPUMCEHCHHUC MHOT'OAaTOMHBIX
CIIMPTOB

25.12.2023

27.12.2023

29.12.2023

12.01.2024

50

@DeHOII: CTPOEHUE MOJIEKYJIBI,
¢u3nueckue cBOMCTBA.
TokcnyHocTh (heHona

15.01.2024

51

52

53

XUMHYECKHE CBOUCTBA
denona

CriocoObI nostyyeHust u
NpUMeHeHHe QeHona

[IpaxkTuueckas padora Ne 2.
Pewenne
HKCIIEPUMEHTAIBHBIX 33124
1o Teme «CrupThl ¥ (PEHOTBI»

17.01.2024

19.01.2024

22.01.2024

54

Cucremaruzanus u

24.01.2024




0000111eH e 3HAHUHN T10 TEME

55

AJTb/IeTU/IbI M KETOHBI:
3IIEKTPOHHOE CTPOCHHUE
KapOOHMIILHOH TPYTIIIbI;
TOMOJIOTUYECKHUE PSIJIBL,
obmras popmyna, ©30MepHs U
HOMEHKJIaTypa

26.01.2024

56

57

58

AJNbIEruapl ¥ KETOHBI:
¢du3nveckre CBONCTBA,
PEaKIy MPUCOCTUHEHHUS
Peaxruu okucnenus u

Ka4CCTBCHHBIC pCaKIIMKU
AJIbACTU0OB U KECTOHOB

Crioco0b! nostyueHust
aJbJIETU/IOB U KETOHOB

29.01.2024

31.01.2024

02.02.2024

59

OIHOOCHOBHBIE TIPE/IETBLHBIE
KapOOHOBBIEC KUCIIOTHI,
0COOEHHOCTH CTPOEHUS UX
MOJIEKYI

05.02.2024

60

H3oMepus 1 HOMEHKIIAaTypa
KapOOHOBBIX KUCIIOT, UX
¢buznyeckue cBoicTBa

07.02.2024

61

62

XUMHUYECKHUE CBOMCTBA
MpEIETbHBIX OJTHOOCHOBHBIX
KapOOHOBBIX KUCIIOT

Oco0EHHOCTH CBOUCTB

MYpPaBbHHOI KHCIIOTHI.
MHoroo0pasue kapOOHOBBIX

09.02.2024

12.02.2024




KHUCJIOT

63

OCoOEHHOCTH CBOMCTB:
HENPEEIbHBIX U
apOMaTUYECKUX KapOOHOBBIX,
JTUKapOOHOBBIX,
THJIPOKCUKApOOHOBBIX
kucioT. [IpencraButenu
BBICIIMX KapOOHOBBIX KHCIIOT

14.02.2024

64

65

66

67

[TonsATHE O IPOU3BOAHBIX
KapOOHOBBIX KHUCIIOT

CriocoObl nostyyeHust u
IpUMEHEeHHEe KapOOHOBBIX
KHUCIIOT

CrnoxHuble 3¢upsl:
TOMOJIOTHUECKUH psif, oOmas
dopmyna, usoMepus u
HOMEHKJIaTypa

dusnueckue U XMMUYECKHe
cBoiicTBa 3(hupoB

16.02.2024

19.02.2024

21.02.2024

26.02.2024

68

Pemenne pacu€THbIX 3a1a4:
110 YPAaBHEHHUIO XUMHYECKON
peaKiuu, Ha ONpPEACIICHHE
MOJIEKYJISIPHON (hOpMYJIBI
OpPraHUYEeCKOro BEIeCTBa

28.02.2024

69

[TpakTrueckast paborta Ne 3.
Pemenne
SKCIIEPUMEHTAJIBHBIX 3a7a4
no teme "KapboHoBbIe
KucoThl. Clio)kHbIE H3PUPHI"

01.03.2024




70

JKupsr: ctpoenue,
bu3nvecKre 1 XUMHUYECKHUE
CBOMCTBA (THAPOJIN3)

04.03.2024

71

OcoOEeHHOCTH CBOMCTB
JKUPOB, COJEPIKAIINX OCTATKH
HereI[eJIBHBIX )KI/IpHBIX
KHCI0T. XKUphI B Ipupo/ie

06.03.2024

72

MBpl1a KaK COJIM BBICIIAX
KapOOHOBBIX KUCIIOT, HX
Moromiee aeicteue. [lonsarue
0 CHHTETHYECKHX MOIOIINX
cpenctBax (CMC)

08.03.2024

73

I"'eneTnueckas CBA3b
YIJIEBOAOPOJOB U
KHUCJIOPOACOAECPKAIINX
OPraHUYEeCKHUX BEIIECTB

11.03.2024

74

75

Pacuérsl o ypaBHEHUAM
XUMUYECKHUX PEaKLnui
Cucrematuzanus u
000011eHNE 3HAHUIT 1O TeMe

13.03.2024

15.03.2024

76

OO61as xapakTepucTUKa
YTJIEBOJIOB M KJIacCU(UKAITUS
YTJI€BOJOB (MOHO-, IU- U
MOJIMCaXapHUIb)

18.03.2024

77

Momnocaxapusl: puznIecKue
CBOMCTBA M HaXO0XKJICHIE B

pUpoJIe

20.03.2024

78

[IpuMeHeHue IrioKo3sl, €€

22.03.2024




3HA4YCHUC B
KHN3HCICATCIIbHOCTH
OpraHusma

79

Jucaxapunpl: caxaposa,
MaJIbTO3a U JIAKTO34.
Haxoxnenue B mpupoje u
MIPUMEHEHHUE IMCAXAPUJIOB

03.04.2024

80

[Tonucaxapuael: cTpoeHue
MaKpOMOJIEKYJ, (Pu3nYecKue
1 XUMHYECKHE CBOMCTBA,
pUMEHEHHE

05.04.2024

81

82

83

ITousitre 00 HCKYCCTBCHHBIX
BOJIOKHax

Perienne pacueTHBIX 3a1a4 Ha
OTIpeIeIICHUE JTOJTU BBIXO/1a
NPOJIYKTa PEAKIIHMH OT
TEOPETUYECKH BO3MOKHOTO
CucreMarusamus u
0000111eHHEe 3HAHUH 110
pazueny

08.04.2024

10.04.2024

12.04.2024

84

KonTposabHas pabora no teme
"Kucnopoacoaepxarniue
OpraHUYecKHue coequHeHus"

15.04.2024

85

AMUHBL: K1accudukarms,
CTPOCHHE MOJIEKYII, 001Iast
dbopmyna, uzomepusl,
HOMEHKJIaTypa U pU3NYeCcKue
CBOMCTBA

17.04.2024




86

XUMHYECKUE CBOUCTBA
annpaTHIECKNX aMUHOB

19.04.2024

87

88

89

90

91

92

AHUJIMH: CTPOEHNE aHWJINHA,
0COOEHHOCTH XUMHUYECKUX
CBOMCTB aHWJIMHA

CniocoOblI noy4eHus u
MpUMEHEHHE anu(paTuIecKux
aMUHOB

AMUHOKHUCIIOTHI:
HOMEHKJIaTypa U U30Mepus,
buznyeckue cBoMCTRA.
OTtaenpHbIC MTPEICTABUTENHN O
aMUHOKHCIIOT

XuMuyeckue CBOHCTBA
aMHHOKHCJIOT, X
OMOJIOTHYECKOE 3HAUYEHUE
amMuHokucior. CHHTE3 U
THIPOJTU3 TICTITHIOB
benku kak npupoaHbie
MOJIUMEPBI; CTPYKTYPBI
OeIKoB

XUMHYEeCKHE CBOMCTBA
OeIKOB

22.04.2024

24.04.2024

26.04.2024

29.04.2024

03.05.2024

06.05.2024

93

A3zoTcoaepikaiue
TeTEPOIUKITHICCKUX
coequHeHusx. HyknenHoBbie
KHCJIOTBI: COCTaB, CTPOCHUE U
Ounonoruveckas poib

08.05.2024




94

95

96

[IpakTuueckas padora Ne 4.
Pemenne
9KCIIEPUMEHTAIBHBIX 337a4
10 TeMe «A30TcoepIKaIue
OPTraHMYECKUE COCTHHEHHS

[IpakTuueckas padora Ne 5.
Pemenue
9KCIIEPUMEHTAIBHBIX 337a4
no TeMe «Pacno3naBanue
OPraHMYECKUX COCAMHEHUI

KonTtponsHast pabora o Teme

"A3oTcoaepKaliue
OpPraHUYeCKHUE COCTUHEHUS"

10.05.2024

13.05.2024

15.05.2024

97

OCHOBHBIE TTOHATHS XUMHU
BBICOKOMOJIEKYJISIPHBIX
COCTMHEHUN U METOJBI UX
CHHTE3a —IIOJIMMEpU3alus U
MOJIUKOHIEHC AL

17.05.2024

98

99

100

101

ITmacTmaccsl. YTummzamnus u
nepepadoTKa MiIacTuKa

DacToMepbl: HaTypaJIbHbIN
CHHTETUYECKHE KAYUYKH.
Pesuna

BomokHna: HaTypaJIbHBIC,
HCKYCCTBCHHBIC,
CHUHTCTHUYCCKHUC. HOJ'II/IMepBI
CIICHUaJIbHOT'O HAa3HAYCHUA

[IpaxTuueckas padora Ne 6.
Pewenne

20.05.2024

22.05.2024

22.05.2024

24.05.2024




SKCHICPUMCHTAJIbHBIX 3a1a4
o TeMme «Pacno3naBanue
niaacTtMacC 1 BOJIOKOH»

O060061EeHNE U
CUCTCMaTu3aluuAa I/I3y‘-IeHHOFO

102 MaTepuana 1o TeMe 1 24.05.2024
"BricokOMOIEKYIIpHbIE
coenuueHus"
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME










YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKUE MATEPHUAJIBI 1JI51 YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH

HUHTEPHET



