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MNOACHUTEJIBHASA 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 obpazoBanusa(P®OIl COO), npencraBieHHbIX B DeneparbHOM
rocynapcTBeHHOM oOpa3oBatenbHoM crangapre COO, ¢ yu€rom Konnenmuu mnpenojgaBaHus
yuebHOro mpenMera «XuMHs» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
pean3yIoMX OCHOBHbIE 00pa30BaTENIbHBIE MPOTPAMMBI, 1 OCHOBHBIX MOJIOKeHUN «CTpaTeruu
pasBuTHusl BocniuTanus B Poccuiickoit ®enepanun Ha niepuon no 2025 roma» (Pacmopsbkenue
[IpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

XvuMHs Ha YpOBHE YINIyOJNEHHOIO M3y4yeHHUS 3aHMMAET BAaXXHOE MECTO B CHCTEME
€CTECTBCHHO-HAyYHOTro o0Opa3oBanusa ydammxcs 10-11 xmaccoB. M3ydyenwe mnpenmera,
peanuzyeMoe B YCIOBHUSX AUPPEPEHUUPOBAHHOTO, NPOGUIBLHOIO OO0Yy4YEeHHs, MPU3BAHO
obecrieunTh 0011€00Pa30BaATEIBHYI0O U OOUIEKYJIBTYPHYIO MOJITOTOBKY BBITYCKHHUKOB IITKOJIBI,
HEOOXOIUMYIO Ul aJaNnTalud UX K ObICTPO MEHSIOUIMMCS YCJIOBHUSAM JKM3HU B COLIMyME, a
TakkKe Ui MPOJOJKEeHHs OoOydeHHs B oOpraHu3anusx mpodeccnoHambHOro o0pa3oBaHUs, 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 LIEJIeH, COAepkKAHMsI, Pe3yIbTaTOB 00yUeHHs U TpeOOBaHHUI K YPOBHIO
MOJTOTOBKH BBIITYCKHUKOB.
CBHIETETHCTBOMTOMYSBIISIOTCSCIIE YOI EBBITOIHAEMBICTPOT PAMMOUITIOXUMUU(YHKIINH:

e uyHPOPMALIMOHHO-METOIMUECKas, pealn3alus KOTOpoi obecreynBaeT MOJydeHHe
IPEJICTaBICHUs O LESAX, COJEp)KaHUHU, oOlieil cTpaTternu oO0y4eHMsl, BOCIIUTAHUS U
pa3BUTHS OOyYalOUIMXCA CPEACTBAMM MpPEIMeETa, U3y4aeMOro B paMKaxX KOHKPETHOTO
npodus;

® OpraHu3allMOHHO-IUIAHUPYIOLIAs, KOoTOpas Ipe1ycMaTpuBaeT orpeiesieHue:
OPUHIUIIOB  CTPYKTYPHUPOBaHHUA M  TOCJIEJOBAaTEIIbHOCTH H3Y4EHHUs y4eOHOro
MaTepuana, KOJWYECTBEHHBIX M KAYeCTBEHHBIX €ro XapaKTepUCTHK; IOAXOA0B K
(OpMUPOBAHUIO COAEPKATEILHON OCHOBBI KOHTPOJISI U OIIEHKH OOpa30BaTEIbHBIX
JOCTIDKEHUI o0ydaromuxcss B paMKax HTOrOBOM arrectauuu B (opMe €IuHOTro
roCyIapCTBEHHOTO YK3aMEHa 110 XUMUHU.

[Iporpamma i1t yriiyOJIE€HHOTO U3yUYE€HUSI XUMUH:

e yCTaHaBJIMBAaeT MHBApUAHTHOE MPEIMETHOE CO/EpIKaHUEe, 00s3aTebHOE ISl U3yUCHUS
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
OTJICTHHBIX TEM;

e [peasiaraeT MPUMEPHYIO IMOCIEA0BATEIbHOCTh H3Y4YeHMsI Y4eOHOTo MaTepuana C
y4€TOM JIOTUKH ITIOCTPOEHMSI Kypca, BHYTPUIIPEAMETHBIX U MEXIIPEAMETHBIX CBA3EH;

e aéT METOAMYECKYI0 HHTEpIpeTaluio Lejaell W 3a7ady M3ydyeHUs IMpeaMeTa Ha
yrIIyONnEéHHOM YpPOBHE C Y4YETOM COBPEMEHHBIX IPUOPUTETOB B CHUCTEME CPEIHETO
oOuiero oOpa3oBaHUs, COAEPKATEIBHON XapaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa30oBaTeIbHON MPOrpaMMbl CPEIHEro 00Iero oOpa3oBaHUS
(IMYHOCTHBIX, METAMPEMETHBIX, TIPEIMETHBIX), & TAKKE C y4ETOM OCHOBHBIX BHJIOB



y4eOHO-TIO3HABATENbHbIX JIEHCTBUH O0Oydarolerocss IO OCBOEHHUIO COJAEP)KaHUS
npeaMera.

[To BceM Ha3BaHHBIM TO3MLMSAM B IpPOrpaMMe II0 XUMHUU IPEIyCMOTpEHa
MIPEEeMCTBEHHOCTh € OOy4YeHHEM XHMHUU Ha YpPOBHE OCHOBHOTO 00IIero ooOpazoBaHus. 3a
npelreiaMu  yCTaHOBJICHHOM MPOrpaMMOM 1O XUMHUHM  00s3aTeNbHOM  (MHBapHAHTHOIN)
COCTABJISIIOLICH copep kaHusl yueOHOro mpeaMera «XUMHUsS» OCTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapUaTUBHON COCTABJIAIOILEH, KOTOpas JOJIKHA ONPEAEIATHCA B COOTBETCTBUM C HAIIPABJICHUEM
KOHKPETHOTO MPOGuIs OOyICHHS.

B cootBerctBun ¢ koHuenryaibHbIMH ToNOkeHUsIMH DPI'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 pealu3alyio IMPEEMCTBEHHOCTH C MOCIHEAYIOIIUM 3TalloM IMOJIyY€HUS XHMHYECKOIrO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEIUAIbHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3aX M OpraHu3alusax CpeaHero npodeccruoHaibHOro oopasosanus. B 31oil cs3u
U3y4YeHUE TIpeaAMeTa «XUMHUS» OPHUEHTUPOBAHO MPEUMYLIECTBEHHO Ha paclIUpeHHEe U
yrayOieHne TEOPeTUYECKONM U MPaKTUYECKOW TMOATOTOBKM OOydYaroIIMXcsi, BbIOpaBIIMX
onpeAenéHHbli MPoQuiib 00y4eHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIOMIETO MOTyYSHHS
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusx npodeccruonansHoro oopasosanus. Hapsiny ¢ atum,
B cBere TpeOoBanuit ®I'OC COO k miaHupyeMbIM pe3yibTaTaM OCBOCHHS (eaepalbHON
00pa3oBaTeNbHOIl MPOrpaMMbl CPETHEr0 OOIIero OO0pa30BaHUSA W3YYEHHE IMpeaMeTa «XHUMHUSD)
OPUEHTUPOBAHO TAK)KE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO PAa3BUTUS 00YJArOIIUXCH,
Ha (OPMUPOBAHUE Y HUX OOIIEUHTEUIEKTYAJIbHBIX YMEHUH, YMEHUI palMoHaIn3aluu y4eOHOTro
Tpyna W  O00OOMEHHBIX CIMOCOOOB  ACSATENHHOCTH, WMEIOIMUX  MEXKIUCIUILUIMHAPHBIH,
HaJMIPEIMETHBIN XapakTep.

CocTaBisiomuMu npeaMera «XUMUS» Ha YpPOBHE YIIIYOJEHHOTO HM3Yy4YEHMs SBISIOTCS
yrayonéHubie Kypcehl — «Oprannueckas xumus» u «OOIas U HeopraHuueckas Xxumus». [lpu
OTIpe/IeNIEHUU TOJIXO0J0B K OTOOPY M CTPYKTYpPHOH OpraHu3alMM COAEP)KaHUS 3TUX KYpCOB B
nporpaMMe Mo XMMHHM 3a OCHOBY MpHUHATHI nojioxeHuss @PI'OC COO o paznnuusx 6a30Boro u
yIIIyONEHHOTO YPOBHEH H3ydeHUs MpeMeTa.

OcHoOBy copepkanusi KypcoB «Opranudeckas xumus» u «OOmass u HeopraHudeckas
XUMUS» COCTABJIET COBOKYIHOCTh MPEAMETHBIX 3HAHUM M YMEHUI, OTHOCAIIUXCS K 0a30BOMY
YPOBHIO M3yd€HUs IpeAMETa. JTa CHUCTEMa 3HAHUM IOJIy4aeT ONPEIECIIEHHOE TEOPETHYECKOE
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTh  CYHIECTBEHHO  OonplMid  00BEM
dakTomornueckoro Marepuaia. Tak, Ha yriyOJI€HHOM ypOBHE M3y4deHHUs TMpeaMeTa odecredeHa
BO3MOXXHOCTh 3HAQUUTEIBHOTO YBEIMYEHHS O00bEMa 3HAHUW O XHMHUYECKUX DJIEMEHTaX U
CBOMCTBaX MX COEJMHEHUH HAa OCHOBE PACUIMPEHHs U YIIyOJeHUs MpeACTaBICHUNH O CTPOCHUU
BEIIECTBA, XUMUYECKOW CBSI3U U 3aKOHOMEPHOCTSIX NMPOTEKAHMS PEAKLUH, PacCCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKON KUHETHKU U TEPMOJIMHAMUKHU. V3yueHne nepruoauieckoro 3akoHa u
[lepuoanueckoit  cucTeMbl XUMHYECKHX  JJEMEHTOB  0Oa3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEJICTABICHUSIX O CTPOSHUH aTOMa. XUMUYECKas CBA3b OOBACHAETCA C
TOYKU 3pEHHs] PHEPreTMYECKHX HM3MEHEHWH Npu e€ o0pa3oBaHMM M pa3pyLIEHUH, a TAKKe C
TOYKM 3pEHUs MexaHu3MoB €€ oOpazoBaHus. M3ydeHHe THUNOB peakIUil JOMOJIHAETCS
(dbopMUpOBaHUEM IPEACTABICHUHN 00 ANEKTPOXUMHUYECKUX MPOIECCaX U AIEKTPOJIM3E PACIIIaBOB
U pacTBOPOB BELIECTB. B Kypce OpraHMyYeckod XHMHMM IIPU PACCMOTPEHUU PEaKIMOHHOU
CIOCOOHOCTH COCMHEHUH ynenseTcss oco0oe BHUMaHUe BompocaM 00 31eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BIIUSIHUU aTOMOB B MOJIEKYJIaX U MEXaHU3MaX peaKiuil.



Oco0oe 3HaueHUEe MMEET TO, YTO Ha COJEp’KaHHuE KYpPCOB XUMHUHU YIIyOIEHHOTO YpOBHS
U3yUYEHHs Ul KJIACcCOB oOIpenenéHHoro mnpoduis (rJaBHBIM 00pa3oM Ha UX CTPYKTYypy M
XapaxkTep JIOMOJIHEHUM K OOIIell cucTeMe MpeaIMETHBIX 3HAHUM) OKa3bIBAIOT BIUSIHUE CMEXKHbBIC
npenMeTsl. Tak, Hampumep, B COAEpKAHMM MpeAMeTa s KIACcCOB XHUMHUKO-(DH3MUECKOro
npoduiist 60JBIIIOE 3HAYCHUE OyIyT UMETh JIEMEHTHI y4eOHOTO Marepuaja mo oOmeld XUMUU.
[Ipy m3ydeHuMn mnpeaMeTa B JAaHHOM Cilydae akleHT OyaeTr cienaH Ha OOIIHOCTh METO/OB
MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPHH B XUMHUH M B (PH3HMKE: aTOMHO-MOJIEKYJISIpHAsT TEOpUs
(MonexkynsipHas Teopus B (U3MKE), 3aKOHBI COXPAaHEHUS MacChbl M DHEPIUH, 3aKOHBI
TEPMOJMHAMUKH, SJICKTPOIH3a, IPEACTABICHUS O CTPOSCHUH BEIIECTB U JIPYTOE.

B 10 ke Bpems B coiep)kaHUM IpeaMeTa sl KIIACCOB XUMHUKO-OMOIOTUYECKOTO TPOIIs
00BN yAeTbHBIN Bec OyaeT UMEeTh OpraHhuyYecKas XUMus. B 3ToM ciydae mpeaocTaBisieTcs
BO3MOXXHOCThH Jis 00Jiee 00CTOSTENIbHOTO PACCMOTPEHUS XUMUYECKON OpraHu3aluu KJIEeTKU KaK
OMOJIOTUYECKOW CHCTEMBbI, B COCTaB KOTOPOW BXOIST, K MPUMEPY, TaKHe CTPYKTypHBIC
KOMIIOHEHTbI, KaK JMNUJbI, OEJIKH, YIJIEBOJbI, HYKJIEHHOBBIE KUCIOTHI U Jpyrue. llpu 3tom
3HaHMUSI O COCTaBE M CBOMCTBAX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BEILECTB
CIIy’KaT OCHOBOH JIJIsl U3y4EHUs CYLTHOCTH MPOIECCOB (POTOCUHTE3A, AbIXaHMUSI, TUIIICBAPECHHUS.

B mnane ¢opmupoBaHUS OCHOB HAy4YHOTO MHUPOBO33PEHHUS, OCBOEHHS OOIIEHAyYHBIX
METO/IOB TIO3HAHUS U OTBITA MPAKTUUECKOT0 MPUMEHEHUSI HAYYHBIX 3HAHUW U3y4YeHUe MpeaMeTa
«XuMHus» Ha YrayOn€HHOM YpPOBHE OCHOBAHO Ha MEXKIPEAMETHBIX CBA3SX C Y4YEOHBIMHU
npeIMeTaMu, BXOASIIMMU B COCTaB MpeIMeTHBIX o0nactel «EcTecTBEeHHO-HAayUHBIE TPEAMETHI,
«MaremaTuka u nHpopMmaTiKa» u «Pycckuii A3bIK U TUTEpATYpay.

[Tpu uzyuyenun yueOHOro mpeamera «XUMHs» Ha YrIyOJIEHHOM YPOBHE Takke, Kak Ha
YpPOBHE OCHOBHOTO M CpemHero oOmiero oOpa3oBanus (Ha ©0a30BOM ypOBHE), 3agadeid
MEPBOCTENEHHOW 3HAYMMOCTH sIBisieTcs (OPMHUPOBAaHHE OCHOB HAyKM XHUMHH KakK OO0JIacTH
COBPEMEHHOI'0 €CTECTBO3HAHMSI, IPAKTHUUYECKOM JESITEIPHOCTH YEJIOBEKa M OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJbTYyphl. Pemienne 3Toil 3ajaun Ha yriayOJIE€HHOM ypOBHE HU3y4YEHHS
npeaMeTa npernoaraeT peaan3aluio Takux 1enei, Kakx:

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

Y TI0O3HABAEMOCTH SIBJIEHUI IIPUPOJIbI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAyK U
e¢ Benymeil posn B 00ecreYeHUN YCTOWYMBOIO PAa3BUTHS UYEJIOBEUECTBA: B PELICHUU
npoOeM HSKOJIOTUYECKOM, YHepreTM4eckoil M MUILEeBOH Oe30MacHOCTH, B Pa3BUTUHU
MEIUIIMHBI, CO3JJaHUM HOBBIX MAaTEpPHAJIOB, HOBBIX HCTOYHUKOB DHEPrUHU, B
obecrieueHnn paloHaIbHOrO MPUPOJIOTIOIB30BaAHUS, B hopmupoBaHUHT
MHUPOBO33PEHUS U O0IIEH KyIbTYphl YEJIOBEKa, a TAKXKe SKOJIOTMYECKH 0OOCHOBAaHHOTO
OTHOLIEHUSI K CBOEMY 3/10POBbIO U IPUPOAHOM CPEE;

® OCBOCHHME CHCTEMbl 3HAaHUH, JEXKalUMX B OCHOBE XUMHYECKOHW COCTaBIISIOIIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIAMEHTAIbHBIX TOHATUN, 3aKOHOB U
TEOpUN XHMMHHU, COBPEMEHHBIX IPEACTAaBICHUII O CTPOCHMM BEUIeCTBa Ha Pa3HbIX
YPOBHSIX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJIEKYJIIPHOM, 0
TEPMOJIMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSAX MPOTEKAHUSI XHUMHUYECKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHH, PACTBOpaX M JUCIEPCHBIX CUCTEMaX, 00 OOIIHX
HAyYHBIX MPUHIIUIAX XUMHAYECKOTO MMPOU3BO/ICTBA;

e (dopMmupoBaHue Yy OOYYaIOUIMXCS OCO3HAHHOIO MOHHMMAaHHs BOCTPEOOBAHHOCTHU
CUCTEMHBIX XMUMHYECKUX 3HaHUM Ui OOBSCHEHHS KIIOYEBBIX HAEH U mpobiem
COBPEMEHHOW XWUMHUU, A5l OOBSCHEHUS W TPOTHO3UPOBAHUS SIBICHUN, WMEIOIINX
€CTECTBEHHO-HAYYHYIO MPHPOJY; TPAMOTHOIO peIIeHUs TMpoOJieM, CBA3aHHBIX C



XMMHEH, TMPOTHO3MPOBAHUA, aHAIM3a W OLUEHKH C TO3UIUNA DKOJIOTHYECKON
0€e30MacHOCTH TMOCJIEICTBUI OBITOBOM M MPOU3BOJACTBEHHOMN IEATEIHLHOCTH 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 TPHUPOAEC, B MPAKTUUYECKOM ACATEIBHOCTH U
MTOBCEIHEBHOW KU3HU.

B nnane pcainrsanun IE€PBOOYCPEAHBIX BOCIIMTATCIIBHBIX W Pa3BHUBAOIINUX (byHKHI/Iﬁ
HGJ’IOCTHOﬁ CUCTEMBI CPECOAHETO 06H.[CFO 06pa3OBaHI/I${ IIpyu U3Y4YCHHU IPCIMETa «XHUMHSI» Ha

yIIIyONEHHOM YPOBHE 0COOYIO aKTyaIbHOCTh MPHOOPETAIOT TaKKME LENU U 3a/1a4H, KaK:

BOCIIUTAaHHE YOEKIEHHOCTH B II03HABACMOCTH SBJICHUH MPHUPOJBI, YBAKCHHS 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 00yJaromuxcsi, (OPMHUPOBAHUE Yy HUX CO3HATEILHOTO OTHOLICHUS K
caMO0Opa3oBaHUI0O W HEMPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO YCIEIIHOW
MpoeCCHOHAIBHON U OOIIECTBEHHOM AESITEIIbHOCTH, OTBETCTBEHHOI'O OTHOIICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

dbopMUpOBaHHE YMEHMH U HABBIKOB pa3yMHOr0 IPHUPOAOIOJIB30BAHUS, Pa3BUTHE
HKOJIOTUYECKOM  KYJNbTypbl,  HpUOOpEeTeHHE  OmbITa  OOLIECTBEHHO-IIOJE3HON
HKOJIOTHUECKON JIeSITeTbHOCTH.

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



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XMMMH.

[lpenmer W 3HAYeHWE OPraHUYECKOM XHMMH, TMPEICTaBIEHHE O MHOT000pa3uu
OpPraHWYECKUX COECIUHEHUII.

DNEKTPOHHOE CTPOEHUE aroMmMa YIJepoJa: OCHOBHOE U BO30YXKIEHHOE COCTOSHUS.
BasieHTHBIE BO3MOYKHOCTH aTOMa yriiepojaa. XUMHUUYECKasl CBA3b B OPraHUYECKUX COCIMHECHUSX.
Tunbl THOpUAM3aIMKA aTOMHBIX OpOHTanel yriepona. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON
CBs3M (OOMEHHBII U TOHOPHO-aKLENTOPHBIH). THUIbI epeKkphIBaHMUs aTOMHBIX OpOUTalei, - u
n-cBsi3u. OnuHapHas, ABOMHAs M TpoitHas cBa3b. CrmocoObl pa3pbiBa CBs3ed B MOJEKYJax
oprannveckux BemecTs. [loHsTHE 0 CBOOOAHOM panuKaie, Hykjaeo(puie U dJIeKTpodue.

Teopust cTpoeHus opraHuueckux coeauHeHuid A.M. bytiepoBa u coBpeMeHHbIE
MIPEACTABICHUS O CTPYKTYPE MOJIEKYI. 3HAUEHUE TEOPUU CTPOEHUSI OPTaHUYECKUX COECIUHEHUN.
Monekynspusie U CcTpyKTypHble (Qopmynbl. CTpykTypHble (OpPMYIbl pa3lIWYHBIX BHJIOB:
pa3BépHyTas, COKpall€HHas, CcKeynerHas. WM3omepus. Buuabl wu3omepum: CTpyKTypHas,
IPOCTPAHCTBEHHAs. JJEKTPOHHBIE OJ(PQPEKTHl B MOJEKYlIaX OPraHMYECKUX COCAMHEHHH
(MHIIyKTUBHBIA U ME30MEPHBII 3 PeKTsI).

[IpencraBnenue o kinaccudukanuu opranndeckux Bemiects. [lonsTue o GyHKIIMOHATHLHON
rpynne. 'omosnorus. ['omonoruueckue psaael. Cuctemaruyeckas HOMEHKIATypa OpraHM4eCcKHX
coenuuenuii (IUPAC) u TpuBHanbHbIC HA3BaHUS OT/ICIBHBIX MPEICTABUTEIICH.

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

OKCepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
oOpa3laMu OpraHM4ecKuX BELIECTB W MaTepUallaMUd Ha UX OCHOBE, OIBITHI MO MPEBPAIICHUIO
OpraHMYeCKHUX BEIIeCTB MpU HarpeBaHuu (MJIaBieHUe, OOyIJIMBaHME W  TOpPEHHeE),
KOHCTPYMPOBaHHUE MOJEIIEN MOJIEKYJI OPraHUYECKHUX BELIECTB.

Yraesogopoabl.

Anxkanbl. 'omonorndyeckuil psij ainkaHoB, oOmiast popmysa, HOMEHKIIATypa U U30MEpPHSL.
DJIEKTPOHHOE M TIPOCTPAHCTBEHHOE CTPOEHHE MOIEKYN alKaHOB, SP -THOPHIM3AINSA aTOMHBIX
opOuTanei yriepoaa, 6-cBs3b. Ousnueckue CBOMCTBA aJKaHOB.

XHWMHUYECKUE CBOMCTBA AJKAHOB: PEAKIMM 3aMELICHUs, N30MEPU3ALNH, TETUAPUPOBAHNSA,
HUKJIA3AUM, TUPOJIU3a, KpeKkuHra, ropeHus. llperncraBieHne o0 MexXaHU3ME peakUud
paZiuKaJIbHOTO 3aMEIICHHUS.

Haxoxnenue B npupozae. CriocoObl ojydeHns U IPUMEHEHUE aJTKaHOB.

[uxmoankanel. O0mIast popMyina, HOMEHKIAaTypa U u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHYECKMX CBOMCTB MaiblX (LMKJIONPOMNAH, IUKIO0yTaH) W OOBIYHBIX (LIMKJIOMEHTAaH,
IIUKJIOT€KCaH ) HUKIoaIKaHOB. CrocoObl MOMyYEeHUs U IPUMEHEHUE HUKIIOAIKAHOB.

Ankensl. ['oMonoruyeckuil psii aakeHoB, obmmas GopMmyia, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOSHHE MONEKYT AJKEHOB, SP’-THOPHIM3aIMs aTOMHBIX opOuTaneif
yriepoja, o- u n-cBsizu. CTpyKTypHasi U TeoMeTpuueckast (Iuc-TpaHc-) nzoMmepus. Ousznueckue
CBOMCTBa aJKEHOB. XWMHMYECKHE CBOWMCTBA: PEAKUHUH NPUCOECAUHEHHUs, 3aMEIICHUS B O-
MIOJIOKEHUE TIPU JABOWHON CBS3M, NOJMMepHU3auuu U okucieHus. [IpaBmiio MapkoBHUKOBA.
KauecTBeHHble peakiyy Ha ABOWHYIO CBs3b. CIIOCOOBI MOY4YEeHUS U TPUMEHEHHUE aJIKeHOB.



Ankamuensl.  Kmaccudukanuss — ankaaueHoB — (CONpPsDKEHHBIE,  M30JMPOBAHHEIE,
Kymynupoganuvie). OCOOEHHOCTH  DIIEKTPOHHOTO CTPOCHHS W XHUMHYECKHX CBOWCTB
conpsiKEHHBIX JueHoB, 1,2- u 1,4-npucoeaunenue. llonmumepusanus conpspkEHHBIX JMEHOB.
CrniocoObl MoTy4eHus U MPUMEHEHNE aJIKaIueHOB.

Ankunbl. 'oMon0oru4eckuil psii ankuHoB, oOmas GopmMylia, HOMEHKIATypa U U30MEpHsl.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYNl AJKHHOB, SP-THOPHAM3ALUS aTOMHBIX
opOutaneit yrnepojna. dusmyeckue CBOMCTBA aTKMHOB. XHWMHUYECKHE CBOMCTBA: pPEAKIUU
MPUCOECIUHEHHMS, TUMEPU3ALMN U TPUMEPHU3aLnU, OKUCIeHUs. KuCIoTHbIE CBOMCTBA QJIKHUHOB,
UMEIOLINX KOHIIEBYIO TPOWMHYIO CBsi3b. KauecTBEeHHBIE peaKIMH Ha TPOiHYIO CBA3b. CrocOObI
MIOJIyYEHUS U IPUMEHEHUE AJIKUHOB.

ApomMarudeckue yrieBoopoasl (apeHsr). 'omonornyeckuit psii apeHos, odmas popmyna,
HOMEHKJIaTypa U M30Mepus. DIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJbl OeH30JIa.
Ou3nyecKkue CBOWCTBA apeHOB. XMMHUYECKHE CBOMCTBAa O€H30Ja M €ro roMoJOrOB: PEaKIuu
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklMd IPUCOEAUHEHUS,
OKHCIIEHHE TOMOJIOroB OeH3omna. Ilpeacrasienne 00 opueHTHPYIOLIEM NEHCTBUN 3aMeCTUTENeH
B OCH30JILHOM KOJIbIIE Ha MpPUMEpE aJKUIbHBIX PAJAUKAIOB, KapOOKCUIBHON, TUAPOKCUIBHOMH,
aMUHO- U HHUTPOTPYIIBI, aTOMOB rajoreHoB. OCOOEHHOCTH XHMHUYECKHUX CBOICTB CTHpOJIA.
[Tonmumepuszamuss  ctupona. CrHocoObl  MOJydyeHUS U NPUMEHEHHE  apoOMaTHYeCKHUX
YIJIEBOIOPOIOB.

[Tpuponnsiii ra3. Ilonyrasie HedTsHble ra3pl. HedTh u e€ mpoucxoxaenue. KameHHbIH
yrojib ¥ OPOAYKTHI ero mnepepadotku. CrocoObl mepepaboTku He(PTU: MEeperoHka, KPEeKHHT
(TepMHUYECKHiA, KaTaIUTHIECKUH), pudopmunr, nuponus. [IpogykTsel nepepabotku HedTH, HX
IPUMEHEHNE B IPOMBIIIJIEHHOCTH U B OBITY.

['eneTnyeckas CBS3b MEXAY Pa3IMYHBIMU KJIACCAMM YTJIEBOIOPOAOB.

ONEKTPOHHOE CTPOEHUE TaJIOrEHIIPOM3BOAHBIX YIJIEBOJAOPONOB. Peaknuu 3amenieHus
rajJloreHa Ha THAPOKCOTPYIIy, HUTPOTPYIy, LHUaHOTPYIIy, amuHorpymmy. JlelictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOTO pacTBopa MIENo4YM. BzaumopelictBue
JUTaJIOTEHAJIKAHOB C MAarHueéM M LMHKOM. [IoHsATHME O METalIoOpraHM4ecKHX COEOUHEHMSIX.
Mcnonb30BaHue TalOr€HIPOM3BOIHBIX YIJIEBOJAOPOAOB B OBITY, TEXHMKE W TIpU CHHTE3e
OpraHMYECKUX BEIIECTB.

OKCHepUMEHTAJIbHbIE METOJbl H3Y4YEHMs] BEIIECTB M UX MpEeBpallleHud: H3ydeHHe
¢u3nueckux  CBOMCTB  yIJIEBOAOPOAOB  (pacTBOPUMOCTH),  KAueCTBEHHBIX  peakLuit
YIJIEBOAOPOAOB Pa3IMYHbIX KJIaccoB (oOeciBeunBaHUE OPOMHOM MM MOJHOM BOJBI, pacTBOpPA
NepMaHraHata Kajusi, B3alMOJCICTBHE aleTHJIeHa C aMMHauyHbIM pPAacTBOPOM OKCHJIa
cepebpa(l)), kauecTBeHHOE OOHaApyXeHWE YIiepo/ia U BOJAOPOJa B OpPTraHUYECKHX BEIIECTBAX,
NOJydeHHUEe ATHJICHA M H3Y4YE€HHE €ro CBOMCTB, O3HaKOMJIeHHE ¢ KoJulekuusimMu «HedpTb» u
«Yromp», ¢ o0pa3uamMu IUIacTMacc, KaydyyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJEKYI
YIJI€BOIOPOAOB U TaJIOTEHIIPOU3BOJHBIX YITIEBOIOPOIOB.

Kucaopoacoaep:xamme oprannyeckue coelMHeHNUs.

IIpenenbHble OnHOATOMHBIE CHUPTHL. CTpoeHME MOJEKy]l (Ha IpUMEpe MeTaHoja U
sTanona). ['omonoruueckuii psz, odmas Gopmyna, u3oMepus, HOMEHKIATypa U KJIacCH(pUKaIIUSL.
duznyeckue CBOICTBa NpEeNbHBIX OJHOATOMHBIX CHUPTOB. BoaopoaHble CBSI3U MEXAy
MOJIEKYJIaMH ~ CHUPTOB. XHUMHYECKHE CBOMCTBAa: peaklUUHd 3aMelIeHMs, Jerujiparalu,
OKUCJIEHHUS, B3aUMOJIEICTBUE C OPrAaHUUYECKUMHU U HEOPraHUUYECKUMHU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHbIE cHUpPTHI. JlelicTBHE 3TaHOIA M METaHOja Ha OpraHU3M YelOBeKa.
CrniocoObl MoTy4eHus U IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Tpocteie 3¢upsl, HOMEHKIaTypa U n3oMepusi. OCOOEHHOCTH (HU3UYECKUX M XUMHYECKUX
CBOJNCTB.

MHOroaroMHbI€ CIHUPTHI — 3TUJICHTVIMKONb U TAUIEpUH. DU3HUECKUE U XUMHUYECKHUE
CBOMCTBA: pEaKIMU 3aMELICHUs, B3aUMOJIEUCTBUE C OPraHMYECKMMU M HEOPraHMYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peakiusi Ha MHOroaToMHble cnupthl. [IpencraBinenue o mexanusme
peakiuii HykiIeopuIbHOTO 3ameneHus. JleiicTBue Ha opranusM denoBeka. CrocoObl MoTydeHus
Y IPUMEHEHHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYbl, B3AUMHOE BIMSHUE THIPOKCOTPYMIBI U OEH30JIBHOTO Spa.
®dusnueckue cpoiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB ¢eHosa. KauecTBeHHbBIS
peakiuu Ha QeHon. TokcuuHOCTh ¢eHona. CrocoObl MoNydeHus W NpUMEHeHue (eHoa.
®denonopManbaeTUAHAS CMOJIA.

KapOoHuibHble COETUHEHUS — aIbJerubl M KETOHbl. JJEKTPOHHOE CTPOCHUE
KapOOHUJIBHOU Tpymmbl. ['oMonoruyeckue psapl anbIerHJI0B M KETOHOB, oOmas ¢opmyina,
M30MEpPUSL M HOMEHKJarypa. PU3MYECKUE CBOMCTBA ajbJErMJ0B M KETOHOB. XUMHUYECKHE
CBOICTBa albJETHJ0B M KETOHOB: peakuuu mpucoeAuHeHus. OKHCIEHUE allbJIeruioB,
KaueCTBEHHbIE peaklMHu Ha anpieruipl. CrnocoObl MOMydeHUs M MPUMEHEHHE albJCTHA0B U
KETOHOB.

OmHOOCHOBHBIE TIpeeNbHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOCHHS MOJIEKYJ
KapOOHOBBIX KHCIOT. M3omepust m HOMeHKIarypa. DPu3ndeckne CBOICTBa OIHOOCHOBHBIX
IpelebHbIX KapOOHOBBIX KHUCIOT. BomOpoaHBIE CBS3M MEXAY MOJEKyJlIaMHU KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKANU, PEAKIUU C
Y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOMCTB MYpaBbUHOW KHUCIOTHI. [loHsTHE
0 TIPOM3BOJHBIX KapOOHOBBIX KHUCIIOT — CIOXKHBIX 3pupax. MHOrooopas3ne kapOOHOBBIX KHUCIIOT.
Oco0eHHOCTH CBOWCTB HETpeNeIbHBIX U apOMAaTHYECKHX KapOOHOBBIX KHCIIOT, NUKApPOOHOBBIX
KHUCTIOT, THAPOKCUKApOOHOBBIX KUCHOT. [IperncraButenu BBICHIMX KapOOHOBBIX KHCIOT:
CTeapuHOBas, IMAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JAUHONEH08as KHUCIOThl. CrocoObl
MOJIYYCHUS U IPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxublie »¢upsl. ['omonoruueckuit psn, obmas Gopmyna, u3oMepus ¥ HOMEHKIATYpA.
®u3nuecKue U1 XUMHUECKUE CBOMCTBA: THAPOJIN3 B KHCIIOW U IIEIIOYHOU cpeie.

Kupsl. Ctpoenue, ¢puznueckne U XMMHUYECKHE CBOICTBA XUPOB: TUAPOJIU3 B KUCION U
1ienouHoi cpeae. OCOOEHHOCTH CBOWCTB KUPOB, COJEPKAIIMX OCTATKH HETIPEAEIbHBIX KUPHBIX
KHUCIIOT. JKUpbI B IPUPO/IE.

MBpBUTa KaK COJTU BBICIINX KapOOHOBBIX KUCIIOT, X MOIOIIEE JICHCTBHUE.

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 Yy4YaCTUEM CHOUPTOBBIX U alNbJErMJAHONM TPYII, COUPTOBOE U
MOJIOUHOKHCIOe OpoxeHue. IlpuMeHeHue TIIOKO3bl, €€ 3Hau€HUE B JKU3HEAEATEIbHOCTU
opranu3ma. Jlucaxapuisl: caxaposa, MajbTo3a M JakTo3a. BoccraHaBiauBaiouye U
HEBOCCTaHABIIMBAIONIME aucaxapuibl. ['miaponus aucaxapuaoB. Haxoxnenuwe B mnpuponie u
npumeHenue. [lomucaxapunpl: Kpaxmaji, TJIIMKOT€H M 1esunoso3a. CTpoeHre MaKpOMOJIEKYI
Kpaxmaja, TJUKOI€Ha U LeJuioyio3pl. Dusnueckue CBOICTBAa Kpaxmajga M IEJUTIOJI03bI.
XUMHYECKUE CBOMCTBA Kpaxmaja: THAPOJN3, KaYeCTBEHHAas PEakius C HOJIOM. XHUMHYECKHUE
CBOICTBA IEIUTIOI03bI: TUAPOIIN3, TOTydeHHE d(PUPOB 1eTt0N03bl. [IoHATHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIHN IIENK).



DKCrepUMEHTAIbHBIE METOJbl M3YyYeHUS BELECTB W UX MPEBPALIECHUIl: pacTBOPUMOCTh
pa3jIMyYHBIX CIMPTOB B BOJAE, B3aMMOJEHCTBHE 3TAHOJIA C HATPUEM, OKHUCIEHHE 3THUIIOBOIO
CIMpTa B albJeruJ] Ha PAaCKAIEHHOW MEIHOW IIPOBOJIOKE, OKHCJICHHE JSTUJIOBOIO CIIMPTa
JUXPOMATOM Kayius (BO3MOXKHO MCIOJIb30BaHHE BUAEOMATEpUaAIOB), KAUeCTBEHHbIE PEaKIUU Ha
anpaeruibl (¢ ruapokcuaoM quammuacepeopa(l) u ruapoxkcunom meau(ll)), peakus rioumnepuna
¢ rugpokcuiom meau(ll), xummuueckne cBoiicTBa pacTBOpa YKCYCHOM KHMCIIOTHI, B3aUMOJIEHCTBHE
pacTBopa rioko3bl ¢ ruapokcuaom meau(ll), B3aumonelicTBue Kpaxmana C HOJIOM, PEIICHUE
SKCIIEPUMEHTANBHBIX 337a4 10 TeMaM «Crupthl U (eHoinbly, «KapOoHoBbie KUCTOTHI. CI0XKHbIE
3upbI».

A3oTcoaep:xaniye opraHnyecKkne coeiNHeHusl.

AMUHBI — OpraHM4eckue TpOM3BOJAHBIC aMMuaka. Kiaccudukanus aMHHOB:
anudaTuyecKkue U apoMaTHUeCKue; MepBUYHbIC, BTOPUYHBIE U TpeTuyHble. CTpOEHHE MOJEKYII,
oOmas ¢opmyna, u3oMepus, HOMEHKIAaTypa U (pu3mdeckue cBOHCTBa. XHMMUYECKOE CBOMCTBA
anu@aTuyecKuX aMUHOB: OCHOBHBIE CBOMCTBA, aJKMJIMPOBAHUE, B3aHMMOJEICTBHE NEPBUYHBIX
aAMHUHOB C a30TUCTOMN KHca0TOM. CoM aJKuIaMMOHUS.

AHUWJIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psjaa. CtpoeHue aHwivHa. BzaumHoe
BJIMSTHUE TPYII aTOMOB B MoJieKyje aHuinHa. OCOOEHHOCTH XMMHUYECKUX CBOWCTB aHWIMHA.
KagectBennple peakuun Ha aHwinH. CrocOOBl MONydeHHsS] W TMPUMEHEHHE aTu(paTHYeCKHX
amuHOB. [lonydyeHne aHuIMHA U3 HUTPOOEH30J1a.

AmMuHokuciotel. Homenknarypa u  uszomepus. OrtnenpbHble TPEACTaBUTENN  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT Kak aM(OTEPHBIX OPTaHMYECKUX COCTUHEHHUH, pPEaKIusl IOJIMKOHICHCAIHIH,
o0Opa3oBaHHe NENTHAHOM CBsA3M. buonornueckoe 3HadeHHe aMUHOKHCIOT. CHHTE3 U TUIPOIH3
HENTUIOB.

benku kak mnpuponHsle monuMepsl. IlepBuyHas, BTOpHYHAsh U TpeTHYHas CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: TMAPOJIN3, JIEHATypalus, KaueCTBEHHbIE peakluu Ha
OenKu.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHs BELIECTB M MX IPEBPALLEHUI: pPacTBOPEHHE
0enKOB B BOJIe, IeHATypauus OeKOB IMPU HAarpeBaHWUM, I[BETHbIC pEaKIUM Ha OCNIKU, pelieHue
HKCIEPUMEHTAJbHBIX 33/a4 10 TeMaM <«A30TCOJEp)KALUEe OPTraHWYECKUE COCAUHEHMS» U
«Pacno3HaBaHNe OpPraHMYECKUX COCTUHEHUI.

BbicokoOMoO/IeKy ISIPHBIC COCANHEHHUS.

OCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHUI: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alUH, CpPeIHsAs MoJeKyaspHass Mmacca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYIISIPHBIX COETUHEHUI — MOJMMEpHU3aIIHs U MOJIMKOHCHCAIINS.

[TonmumepHbie MaTepHabl. [Inactmaccel (monuaTHIIEH, MIOJIMIIPOIINJIEH,
HOJMBUHUIXJIOPHU]I, MOJUCTUPOT, HOJMMETUIMETaKpUIaT, MOJIMKapOOHATHI,
nonuaTHIIeHTepedTanar). YTunuzauus u nepepaboTKa MIacTHKa.

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

Bonokna: HaTypanbHbIE (XJIONOK, IIEPCTh, MIENK), UCKYCCTBEHHbIE (BHUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIaBCaH).

[Tonmumepsl  crenuanbHOrOo  HazHaueHUs  (TeyoH, KeBiap, BJIEKTPOIPOBOASIINE
HOJIMMEpPHI, Onopa3ziaraeMble MOJTUMEPHI).



DKCrepUMEHTAIbHBIE METO/bl M3Y4YEHUs BEUIECTB U MX IMPEBpAIlleHU: O3HAKOMIICHUE C
oOpa3liaMu MOPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IUIACTMAcC, Kay4dyKOB, pelICHUE
AKCIIEPUMEHTANIbHBIX 33/a4 10 Teme «Pacrno3HaBaHue m1acTMacc U BOJIOKOH.

Pacuérnble 3a1aumn.

Haxoxnenue MoiexyasspHOi popMysibl OPraHu4ecKoro COeIUHEHHS [0 MacCCOBBIM JIOJISIM
DJIEMEHTOB, BXOJSAIINX B €r0 COCTaB, HAXOXICHHE MOJCKYJISIPHOU (OPMYIbI OPTaHUYECKOTO
coenuHeHUsT MO0 Macce (00BEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BeIIeCTBa (Macce,
00BEMY) MPOIYKTOB pEaKLUU U/UITH UCXOAHBIX BEIIECTB, YCTAHOBJICHUE CTPYKTYPHOH (HOpMYIIbI
OpPraHMYECKOT0 BEUIeCTBA HA OCHOBE €ro XMMHYECKHX CBOMNCTB WM CIIOCOOOB MOJIy4YEHUS,
onpeJieJICHUE JOJIU BbIX0/Ia IPOYKTa PEAKIIUN OT TEOPETUUECKH BO3ZMOMKHOTO.

MexnpeamMeTHbIE CBS3H.

Peanm3zanus MexnpeaMeTHbIX CBA3CH NMPU U3YYEHUHM OopraHudeckod xumuu B 10 kiacce
OCYIIECTBIISIETCS. 4Yepe3 HCIHOJb30BaHUE KaK OOIIMX ECTECTBEHHO-HAYYHBIX IMOHSATHH, TaKk U
MOHSTUHN, IPUHATHIX B OTAEIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OO0mue ecTeCTBEHHO-HAYyYHBIC TIOHSATHS: SBJICHHWE, HAyYHBIA (aKT, TUMOTE3a, TCOPHS,
3aKOH, aHAJIM3, CUHTE3, Kiaccu(ukanus, HaOJIIOJCHHE, W3MEpPEHHUE, SKCIEPUMEHT, MOJEIb,
MOJIeJTUPOBAHUE.

®usuka: marepus, aTroM, O3JEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHB, BEIIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSHUE BENIeCTBa, (PH3UYCCKUE BEIMYMHBI,
€IMHUIIBI U3MEPEHHUS, CKOPOCTh, SHEPTHs, Macca.

buonorus: kierka, opranusM, sKocuctema, ouocdepa, MeTaboIN3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA M TeTepOTPOHBIA TUI MHUTaHUs, OpoXXeHHe, (HOTOCHUHTE3, JbIXaHWE, OCJKH,
YTJIEBOIBI, )KUPBI, HYKJICUHOBBIE KUCIOTHI, (DEPMEHTHI.

['eorpacdusi: mose3Hble NCKOMAaeMble, TOTLIHUBO.

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

11 KJIIACC

OBILIASA U HEOPTAHUYECKASA XUMUSA

Teopernvyeckue 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX siiep. XuMudeckuil anemMenT. M3oronsl. CTpoeHHE 3JEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBbIE 4YHCIA. ODHEPreTMUECKHE YPOBHH U TOAYPOBHH. ATOMHBIE
opOutanu. Knaccupukanus XuMHYECKHX JJIEMEHTOB (S-, p-, d-, f-amemenTs). Pacnipenenenue
AJIEKTPOHOB IO ATOMHBIM OpOMTAISAM. OJIEKTPOHHBbIE KOH(PHUIypalud aTOMOB HIIEMEHTOB
MEPBOro—4eTBEPTOrO TMEPUOJIOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, DIIEKTPOHHbBIE
KOH(UTYpallui HOHOB. DJIEKTPOOTPULIATEIbHOCTD.

Ilepuonuueckuii 3akoH u llepuomnueckas cucremMa XumMuyeckux d3emMeHToB J[.U.
MengeneeBa. CBA3b NEPUOAMUYECKOTO 3akoHAa M Ilepmonnyeckol CHUCTEMBI XUMHYECKHX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUs CBOMCTB
XUMHUUYECKHX DJIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXKHBIX BEIIECTB MO TpyNIaM U
nepuoaaM. 3HaueHue nepuoanyeckoro 3akona /.. Menneneesa.

XuMHU4decKasi CBsA3b. BUABI XMMHYECKOM CBSI3U: KOBAJIEHTHAs, WOHHAs, METAJUIMYECKas.
Mexanu3Mbl 00pa30BaHUsI KOBAJIGHTHOMN CBS3U: OOMEHHBIM M IOHOPHO-AKIIEMTOPHBIA. DHEPTUs
U JuiiHA CBA3U. [loaspHOCTh, HAIIPaBIECHHOCTh U HACBIIIAEMOCTh KOBAJICHTHOM CBsA3U. KpaTHble
cBs3u. BogoponHas cBsA3b. MEXMOIEKYISIPHBIE B3aUMOACUCTBUS.



BajieHTHOCTP M BaJE€HTHBIE BO3MOKHOCTH aTOMOB. CBSA3b SJEKTPOHHON CTPYKTYpHI
MOJIEKYJI C MX T€OMETPUYECKUM CTPOCHHEM (Ha MpUMEPE COCIUHEHHM 3JIEMEHTOB BTOPOTO
nepuoa).

[IpeacraBnenre O KOMIUIEKCHBIX coequHeHusix. (CocTaB KOMIUIEKCHOIO HMOHa:
KOMIUIEKCOOOpa3oBaTeNb, JIMTaHAbl. 3HAu€HUE KOMIUIEKCHBIX coefauHeHuid. Ilonarue o
KOOPAMHALIMOHHON XUMUMU.

BemectBa MOJIEKYJISIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHUsA. THUIBI KPUCTALTUYECKUX
peméToK (CTPYKTYp) U CBOMCTBA BELIECTB.

[lonsiTue o nucnepcHbIx cucteMax. MctuaHble pacTBOpsl. [IpeacraBienne 0 KOJUTOUAHBIX
pactBopax. CmocoObl BBIpRKCHHSI KOHIICHTPAIIMH pPACTBOPOB: MaccoBas JOJs BeEHIeCTBa B
pacTBOpe, MOJIsIpHas ~ KOHUEHTpaius. HacellleHHble ¥ HEHaCBILIEHHBIE  PaCTBOPHI,
pactBopuMoOcTb. Kpucramnoruaparst.

Knaccudukanus M HOMEHKIATypa HEOPraHMYECKHX BEIIeCTB. |pHBHAIbHBIE Ha3BaHUS
OT/IENbHBIX MPEJCTABUTEIICH HEOPTraHUYECKUX BEIIECTB.

Knaccugukarnus XuMHUYeCKUX peakifii B HEOPTaHMUECKOW U OPTaHUIeCKON XUMHH. 3aKOH
COXpPAHEHHUsI MacChl BEUIECTB; 3aKOH COXPAHEHUS W IMPEBPALICHUS 3HEPIrUU MPU XUMHUUYECKHX
peakusix. Termnoblie 3Q(PeKThl XUMHUUECKUX peakuuid. TepMOXUMUYeCKUue ypaBHEHHS.

CKOpOCTh XUMHUYECKOW PEAKIIHH, €€ 3aBUCHMOCTh OT Pa3IMYHBIX (pakTopoB. 'oMOreHHBIC
U TeTeporeHHbie peakuuu. Katanmus u kataau3aTropsl.

OOpatumbie u HeoOpaTuUMble peakuuu. XuMU4Yeckoe paBHoBecue. KoHcTaHTa
XUMUYECKOro paBHOBecHs. DaKkTOphl, BIMUSIOUIME HA MOJO0KEHUE XUMHYECKOTO PaBHOBECHS:
TEeMIIepaTypa, [AaBJICHHE W KOHIEHTPAIMH BEIIECTB, y4YacCTBYIOIIMUX B peakuuu. [IpuHiummn
JlelllaTense.

OnekTponuTnueckas aucconuanus. CunbHble W crnabble  2MeKTpoauThl. CTemneHb
nuccormanuu. Cpeaa BOJHBIX PacTBOPOB: KUCIIOTHAs, HEHUTpalibHas!, 1enouyHas. BogopoaHsiid
noka3zarensb (PH) pactBopa. ['uaponus coneil. Peakiiuu noHHoro oomeHa.

OKHUCIUTENbHO-BOCCTAaHOBUTENbHBIE peakiuu. CreneHb okucieHus. OKHUCIUTENs |
BOCCTAaHOBUTENb. [Ipolnecchl OKHCIEHHST U BOCCTAHOBJIEHUS. BaxHeWlne OKUCIUTENH U
BOCCTaHOBUTENH. MeTOJ 2NIEeKTPOHHOTO OanaHca. DIEKTPOIN3 PACTBOPOB U PACILIIABOB BEIECTB.

DKCIepUMEHTAIbHbIE METOABl HM3YYCHHS BEIIECTB U WX TMPEBpAIICHUI: pa3lioKeHUE
MEepPOKCHIa BOJOPOJa B NPHUCYTCTBUM KaTaU3aToOpa, MOJEIH KPUCTAUIMUECKUX PEMIETOK,
MPOBEJCHUE pEakiuii HOHHOTO OOMEHa, OIpeleleHne Cpeabl PacTBOPOB C TMOMOIIBIO
WHAUKATOPOB, U3y4eHUE BIUSHUS Pa3IHUHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKOH PEeaKIuu U
MOJIOKEHNE XUMHUYECKOTO PAaBHOBECHSI.

Heopranuveckasi xumusi.

ITonoxxenue HemetaiuioB B llepuommueckoil cucrteMe XuUMHYECKHX dieMeHToB J[.H.
MengeneeBa U OCOOCHHOCTH CTPOEHHS HX aroMmoB. (Dusnyueckue CBOICTBA HEMETaJUIOB.
AnnoTponusi HeMeTauIoB (Ha IpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

Bonopoa. Tlonydenne, guznueckre M XMMUYECKHE CBOWCTBA: PEAKIIMU C METaUIaMH U
HEMeTaJUIaMH, BOCCTAHOBUTEIIbHbIE CBOMCTBA. [ Mipubl. TOTIMBHBIE 371€EMEHTHI.

['anorensl. Haxoxaenrne B mpupoje, crnocoObl momydeHus, GU3NYECKue U XUMHUYECKUE
cBoiicTBa. ["asioreHoBOOpOAbl. BaxkHelmme KUCIOPOACOAEpIKAIINE COCIMHEHUS TallOreHOB.
JlaGopaTopHbIe W MPOMBIIIIICHHBIE CTIOCOOBI MOTy4YeHUs rajoreHoB. [I[puMeHeHne rajoreHoB u
UX COEIUHEHHI.



Kucnopon, o3oH. JlabopaTopHble W MPOMBIIIJICHHBIE CHOCOOBI MOJTYYEHUS KHCIOpPOJa.
@®uznyeckue U XUMHMUYECKHE CBOMCTBA W IPUMEHEHHME Kuciopoia M 030HAa. OKcuabl U
NIEPOKCH/IBI.

Cepa. HaxoxxneHume B mpupoae, CIOCOOBI MONy4eHUs, (DU3MUECKHEe W XHUMHUYECKHE
cBorictBa. CepoBomopon, cynbbuasl. Oxkcua cepol(1V), oxcun ceprui(VI). Cepuucras u cepHas
KHCTOTBI U uX coiu. OCOOCHHOCTH CBOKMCTB CepHOM KHCHOTHL. [IpuMeHeHHWEe cepbl U e€
COCIMHECHU.

A3zor. Haxoxnenue B mpupojie, crnocoObl MOXydeHHs, (pU3MUecKrue U XUMHYECKHE
cBoiictBa. AMMuak, HUTpuAbL. OKcUIbl a30Ta. A30THCTasg U a30THAs KHUCIOTHI M HMX COJIH.
OcoOeHHOCTH CBOMCTB a30THOW KuCHOTHL. IIpuMeHeHue a3oTra M €ro coequHEHHH. A30THbIE
ya00peHusl.

®ochop. Haxoxaenne B mpupoje, crnocoObl ModydyeHUs, (U3NYECKue U XHUMHUYECKHE
cBoiictBa. @ochunet u dochun. Oxcunsl docdopa, dochopnas kucmora u e€ comu.
[Tpumenenue docdopa u ero coenunenuii. ochopHbie ynodpeHus.

Yriepon, HaxoXIeHHE B TpUpoJe. AIDIOTpornHble Moaudukanuu. Ddusndeckue u
XMMHYECKUE CBOWMCTBA MPOCTHIX BEIIECTB, 0Opa3oBaHHBIX yriepomoM. Oxcun yriepoma(ll),
okcup yriepona(lV), yrompHas kucinota u e€ coiau. AKTUBHPOBAHHBIA Yroib, aJcopOLus.
Oymnepensl, rTpadeH, yriaepogHsle HaHOTpYOku. [IpuMeHeHMe TPOCTBHIX  BEUIECTB,
00pa30BaHHBIX YIIIEPOJOM, U €r0 COSAMHEHUH.

Kpemuuii. Haxoxaenue B mpupoje, crnocoObl MOMydeHUs, (U3HUYecKue M XHUMHUYECKHe
cBoiictBa. Okcun kpemuus(l1V), kpeMHUEBas KHCIIOTa, CUIMKAThL. [IpuMeHeHne KpeMHHUs U ero
coenuHeHuil. CTEKIO0, ero Mojly4eHue, BUAbI CTEKIIA.

[Tonoxenune meramwioB B [leproanyeckoit cucreMe XUMHUYECKHUX IeMeHTOB. OCOOEHHOCTH
CTPOEHUS JIEKTPOHHBIX 000104eK aTOMOB MeTajuioB. O0mue Gu3nueckue cBOMcTBa METAIJIOB.
[TpumeHneHne MeTalIOB B ObITY M TexHUKe. CIIaBbl METAIIIOB.

DNEeKTPOXUMUYECKUNA psiJl  HampspDkeHUH MerauioB.  OOmme crnocoObl  MOJYYEeHHS
METAJIJIOB: TUAPOMETAIUTYPIHUs, TUPOMETAIITYPIHUsl, AeKTpomeTautyprus. Ilonsatue o koppo3un
MeTaioB. CrocoObl 3aIIUTHI OT KOPPO3HH.

OO6mas xapakrepuctuka metamuioB |A-rpynmsl [lepuoanueckoit cMCTeMbl XUMHUYECKHX
aneMeHToB. Hatpuii n kanuii: nonydenue, Gpusnueckue U XMMHUYECKUE CBOICTBa, MPUMEHEHUE
IPOCTHIX BEIIECTB U UX COETUHEHUI.

O6mas xapaktepuctuka MetamnoB |IA-rpymmer [leprogudeckoit cUCTEMBI XUMHYECKHX
DIIEMEHTOB. MarHuii ¥ KanblMii: mModydeHue, (QU3WYecKue U XHUMHUYECKHE CBOWCTBA,
MPUMEHEHHE IPOCTHIX BEIIECTB U X coeuHeHUH. JKECTKOCTh BOJBI U CITOCOOBI €€ YCTpaHEHUSI.

AmoMUHUI: ToNydyeHue, GU3NYecKue U XMMHUYECKHE CBOICTBa, MPUMEHEHHE MPOCTOrO
BEIIECTBA M €ro COeAMHEHUH. AMGPOTEpHBIE CBOWCTBA OKCHAAa U THAPOKCHAA AaTIOMHUHUS,
TUAPOKCOKOMIUIEKCHI aTFOMUHUSL.

OO6miass xapakTepucTuka MeTauioB mNoOouHblx mnoarpymnmn (b-rpynm) Ilepuoguueckoit
CUCTEMbI XUMHYECKUX 3JIEMEHTOB.

®du3nueckue 1 XMMUYECKHE CBOMCTBA XpoMma U ero coeAMHeHUuM. OKCUIbI U TUAPOKCHIBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomatbl u aUXpoMarhbl, UX OKUCIHUTEIHHBIC CBOWMCTBA.
[TonryueHnue u npuMeHeHNe XpoMa.

du3nyeckue M XUMHYECKHE CBOWCTBA MapraHila M €ro CcoeauHeHud. Baxueiimme
coenunenus: Mmapranna(ll), mapranua(lV), mapranna(VI1) u mapranua(VIl). [lepmanranar kanus,
€r0 OKHUCIINTENbHBIE CBOWCTBA.



Du3nyYecKue U XMMUYECKUE CBOMCTBA KeJe3a U ero coeAuHeHnil. OKCUIbl, THAPOKCUIBI K
conu xkene3a(ll) u xeneza(lll). [lonydyenne u npuMeHeHue xeje3a U ero CIijIaBoB.

Pu3nyecKue U XMMUYECKUE CBOMCTBA MEIU U €€ coeuHeHuil. [lonyuenne u npumeHenne
MeIU U €€ COCTUHEHUM.

[{uuk: nonyyeHue, GuU3NYECKUE U XUMUYECKUE CBOICTBa. AM(OTEepHbIe CBOWCTBA OKCHUA
Y THUIPOKCHU/JIA IIMHKA, TUAPOKCOKOMILIEKCHI IMHKA. [I[pMeHeHne KA U ero CoeAMHEHUH.

OKCIEpUMEHTAIbHbIE METOJbl H3yYEHHsS BEHIECTB M UX NPEBPAILCHUI: H3ydeHUE
00pa310B HEMETaJJIOB, TOpeHue cepwl, Qocdopa, xkene3a, MarHus B KHUCIOPOAE, H3yueHUE
KOJUIeKIMU «MeTalibl M CIUIaBbl», B3aUMOJEHCTBHUE ILEJIOYHBIX M UIIEJIOYHO3EMEIbHBIX
METaJUIOB C BOJOW (BO3MOKHO HCIIOJIb30BAaHHUE BUJIEOMATEPHAIIOB), B3aMMOJICUCTBUE IIMHKA U
JKese3a ¢ pacTBOpaMU KHUCIJIOT U IIeJIouel, KaYeCTBEHHBIC PEaKI[M Ha HEOPTAaHUYECKUE aHUOHBI,
KaTHOH BOJIOPOJa M KaTHOHBI METAJJIOB, B3aMMOJICHCTBUE TMAPOKCHUIOB AJIOMUHUS U LIMHKA C
pacTBOpaMH KHUCIOT M IIEJIOYEH, pelIeHue SKCIEPUMEHTANIbHBIX 3a]a4 10 TeMaM «['anoreHsi»,
«Cepa u e€ coeTMHCHUS», «A30T 1 Pochop 1 UX coeTUHEHU», «MeTauTbl TIaBHBIX TIOTPYIII,
«MeTaibl MOOOYHBIX MOATPYIII.

XUMUA U )KU3HDb.

Ponp xumun B obecrieyeHUN yCTOWYMBOTO pa3BUTUA 4elioBeuecTBa. [loHATHE O HayuHBIX
METO/JaX TI0O3HAHMSI ¥ METOJOJIOTMM HAy4yHOTO wuccienoBanus. HayuHble NpUHIMIBI
OpraHu3aIMi XUMHUYECKOTO MPOU3BOACTBA. [IpOMBIIIUIEHHBIE CITOCOOBI MOTYYEHUSI BAXKHEUIIIUX
BelIeCcTB (Ha MpUMepe MPOM3BOACTBA aMMHaKa, CEPHON KHUCIOThI, MeTaHoMa). [IpoMbIineHHbIe
CIOCOOBbI MOJMYYSHHs] METANIOB U CIUIAaBOB. XMMHUYECKOE 3arpsi3HEHHE OKpYKalolleh cpeabl U
ero nociueacTBus. Posb Xumun B 00€CIIeYeHIHN SHEPTeTHIECKON OE30ITaCHOCTH.

Xumusi ¥ 370pOoBbe dYenoBeka. JlekapcTBeHHBIE cpencTBa. [IpaBuna uCMONB30BaHUS
JIEKAPCTBEHHBIX MpenapaToB. Poiib XUMUU B pa3BUTUU MEIUIUHBI.

XVMHUS TUIIA: OCHOBHBIE KOMIIOHEHTHI, HUIIEBbIE 100aBKU. Ponb XxuMuu B o0ecrieueHun
MIUIIEBO 0€30MacHOCTH.

Kocmernueckne u mapdromepnsie cpenctsa. beitoBas xumwus. [IpaBmiia 6e3omacHOro
MCIIOJIb30BaHUs MIPEMapaToB OBITOBOM XMMHH B MOBCEAHEBHOMN YKU3HU.

XUMHUS B CTPOUTENBCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHaIbl (IIEMEHT, OETOH).

XumHus B CEIBCKOM X03siiicTBe. OpraHruecKrue 1 MUHEPAIbHBIC yI00pEeHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepuaibl, KPaCKH, CTEKJIO, Kepamuka. MaTepuaibl
JUIs1 3JIeKTpoHUKH. HaHoTexHomorum.

Pacuérnbie 3anaumn.

PacuéTter: Maccel BemecTBa win 0OBEMA Ta30B MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, MAacChl (00bEMa, KOJTUYECTBA
BEIIIECTBA) IMPOJYKTOB PEAKIMH, €CITH OJHO W3 BEIIECTB HMMEET NpHUMecH, Macchl (00BEMa,
KOJIMUECTBA BEIIECTBA) MPOJYKTAa PEaKIMU, €CIU OJHO M3 BEIIECTB JaHO B BHUJE pacTBOpa C
onpeAes€HHON MacCOBOM JOJEH pPAacTBOPEHHOIO BEHIECTBA, MACCOBOW JIOIM W MOJISIPHOM
KOHIIGHTpAIlMd BEIECTBA B PACTBOpPE, JOJM BBIXOJA TMPOJIYKTAa PEAKIUH OT TEOPETHUYCCKHU
BO3MO>KHOTO.

MexnpegMEeTHBIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpHU W3YyYeHHH OOIIEel U HeOpraHMYecKOoi XMMUU B
11 xnacce ocymiecTBiIseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
TaK U MOHATUM, IPUHATHIX B OTACJIBHBIX MPEIMETaX €CTECTBEHHO-HAYYHOTO IIUKIIA.



OO0me ecTecCTBEHHO-HAy4YHbIE TIOHATHS: SBJICHHE, HAy4YHBIM (DAaKT, TUMoTe3a, TEOpHs,
3aKOH, AaHalu3, CHHTE3, KiIacCu(UKAIUs, TEePUOIUIHOCTh, HAOIIOJICHUE, W3MEPCHHE,
AKCIIEPUMEHT, MO/ICJIb, MOJCIIUPOBAHUE.

®dusnka: marepus, MHUKPOMHpP, MaKpOMHUP, aTOM, D3JEKTPOH, MPOTOH, HEHWTPOH, WOH,
W30TONBI, PAaTUOAKTUBHOCTh, MOJIEKYJA, DHEPreTUYECKUM YPOBEHB, BEIIECTBO, TEJIO, O0BEM,
arperaTHoe COCTOSIHUE BEIECTBA, WJCAIBbHBIA ra3, (U3NYCCKUE BEITUYHMHBI, CIUHUIIBI
WU3MEPEHHUsI, CKOPOCTh, YJHEPT s, Macca.

buonorus: kneTka, oOpraHm3M, OJKocucTtema, Ouochepa, MeraboIuM3M, Makpo- u
MHUKPOAJIEMEHTBI, OC€IKH, UPBI, YIIEBOIbI, HYKJIECHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KPYTOBOPOT BEILIECTB U MOTOK SHEPTUU B SKOCUCTEMAX.

['eorpadusi: MUHEpaIbl, TOPHBIC TIOPO/IBI, TTOJIE3HBIE HCKOITAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XUMHYECKasi TPOMBIIIICHHOCTh, METAJLUTYPTHUs, CTPOUTEIbHBIE MaTepUalIbI,
CEIbCKOXO03SMCTBEHHOE IIPOM3BOJICTBO, TMHIINEBAs IPOMBIIUICHHOCTb, (hapMaleBTHYeCKas
MPOMBIIIICHHOCTb, MIPOU3BOJICTBO KOCMETHYECKUX Mpenaparos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaTE€PUAJIOB, 3JICKTPOHHAS! TPOMBIIIUIEHHOCTh, HAHOTEXHOJIOTHH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMA IIPOIPAMMLI 110 XUMHWHN HA
YI'JIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OFPA3OBAHUA

JIMHHOCTHBIE PE3YJIBTATbBI

B cooTrBercTBHUM C CUCTCMHO-ACATCIIbBHOCTHBIM 1OAXOAOM B CTPYKTYPC JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHMS MpeaMeTa «XUMHs» Ha YpOBHE cpenHero ooOmiero oOpa3oBaHus
BBIJICJIEHBI CIIEAYIOLINE COCTAaBIIAIOLINE: OCO3HAHUE OOYUYarOIMMUCS POCCUNHCKOM IpakJaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOpPa3BUTHIO, CAMOCTOSTEIBHOCTH M CaMOOIIPENEIIEHUIO;
HaJIMYME€ MOTHBAlMM K  OOYYEHHIO; TOTOBHOCTb M  CIIOCOOHOCTH  OOyYaromuxcs
PYKOBOACTBOBATLCA IMPUHATHIMU B O6H.[€CTB€ npaBujiaMM W HOpMaMu MOBCACHUA; HAJINYIUC
IIPaBOCO3HAHUS, HKOJIOTHYECKON KYJIbTYpbl; CIIOCOOHOCTh CTaBUTh LIEJIU U CTPOUTH >KU3HEHHBIE
IUIaHBI.

JIMYHOCTHBIE PE3yNbTAThl OCBOCHUS INpeIMeTa «XHUMUS» OTPaxarT CHOPMHUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIILHOCTH OOYUYAIOMIUXCs B MPOLIECCE pealln3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMuyHOCTHBIE Pe3ybTaThl OCBOCHUS INpenMeTa «XUMUS» OTPaxaroT chOpMUPOBAHHOCTh
OTIBITA TIO3HABATEILHON M MPAKTHUECKOW JEATEIEHOCTH 00YYAIOUINXCS B TPOIIECCE PeaTH3auu
00pa30BaTeNbHON 1€ATENbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpa:xnaHCcKoOro BOCIMTAHUSA:

0CO3HaHMsI O0YYAIOLUMKCS CBOMX KOHCTUTYLIMOHHBIX IpaB U 00S3aHHOCTEH, YBaXKEHUS K
3aKOHY U NPaBONOPSIKY;

MNpEaACTaBIICHHUA O COINUAJIBHBIX HOpMax W IpaBUIaX MEKINYHOCTHBIX OTHOIIIEHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATENIHOCTHU MPU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHUN y‘I€6HI>IX M MTO3HABATCJIbHBIX 3a71a4, BBIIMTOJIHCHUN XUMHUYCCKUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUYEOHOM NesTEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHNSA:

OEHHOCTHOI'O OTHOMICHHUA K HCTOPUYCCKOMY M HAYYHOMY HACJICAUIO OTEYECTBEHHOM
XHAMUH,

yBa)KE€HHUsI K MpoOIllecCy TBOpYECTBA B 00JACTH TEOPUU U MPAKTUUYECKOTO MPUIIOKEHHUS
XUMHH, OCO3HaHMs TOTO, YTO JIaHHBbIE HAyKH €CThb pEe3yNbTaT JJUTEIbHBIX HAOII0IEHHH,
KPOMOTIMUBBIX OKCIIECPUMCHTAJIBHBIX ITOMCKOB, IIOCTOAHHOI'O TPpyada y‘-IéHBIX " IMMPAKTHUKOB,;

UHTEpeca M TI03HABaTEeJIbHBIX MOTHMBOB B IIOJIyUEHHHM M TMOCIEAYIOIIEM aHalu3e
UH(OPMALIUHU O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHOM 0TeYeCTBEHHON XUMUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, S THYCCKOT'O IMTOBEACHM,

CIOCOOHOCTH OIICHUMBATh CHUTyalluHh, CBA3aHHBIC C XHMHUUYCCKHMHU ABJICHUAMH, H
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

T'OTOBHOCTH OII€CHUBAThH CBOE MOBEACHHUEC MW IIOCTYIIKHM CBOHUX TOBapHHlefI (¢ HO3PIIII/II>1
HPABCTBCHHLIX U ITPAaBOBBIX HOPM H C y‘-IéTOM OCO3HaHUuA HOCHC}ICTBI/Iﬁ IMOCTYIIKOB,

4) popmMupoBaHus KYJbTYPBbI 310POBbSI:

NOHMMaHMUA LEHHOCTeH 310poBOro M Oe3omacHoro oOpas3a KHU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOI'O OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXHUYECKOMY 3/10POBbIO;



coOroIeHHsT TIPaBMJI 0€30IMaCHOTO OOpaIlleHUs C BEIIECTBAMH B OBITY, TOBCEIHEBHOM
JKU3HH, B TPYAOBOU JEATEIbHOCTH;

MOHUMAaHUS 1IEHHOCTU TMPaBWJ HWHIUBUIYAIBHOTO M KOJUIEKTUBHOTO ©0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3[J0POBbIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJICACTBUI W HEMPHUATHS BPEIHBIX MPUBBIYEK (YHOTPEOJICHHUS AIKOTOJI,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0o BOCIUTAHUSA:

KOMMYHHUKATUBHOH KOMIIETEHTHOCTH B Y4€OHO-HCCIICIOBATEILCKOM JICSITCIBHOCTH,
0OIIIECTBEHHO IOJIE3HOM, TBOPUYESCKOM M IPYTUX BUIAX JCATECIbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE YYacTHE€ B PEIICHUU MPAKTUYECKUX 3a/ad COILUAIbHOMN
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IIKOJbI);

WHTEpeca K MPAKTHYECKOMY HM3YYCHHIO MPOQPECCUi pa3IudHOro poja, B TOM YHCIEC Ha
OCHOBE NMPUMEHEHHUS TPEAMETHBIX 3HAHUH 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyJa U pe3yJbTataM TPYI0BOM NESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYaTbHOW TpPAaeKTOPHH OOpa30BaHMS,
Oynymieit mpodeccuu u peaan3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTUYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U OTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU 11€JIeCO00PA3HOT0 OTHOIICHHS K MPUPOJIE KaK MCTOYHHKY CYIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHUS TI100aJTLHOTO XapaKTepa 3KOJOTHYECKUX MPOOJIeM, BIUSHHUSI YIKOHOMHUYECKUX
MPOLECCOB HA COCTOSHUE TPUPOJTHON U COLIMATIBHOM CPEIbL;

OCO3HAHUs HEOOXOJAMMOCTU MCIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTHUBHOTO HENPUATHS NEHCTBUM, MPUHOCSIIMX BPEI OKPYKalIIed MPUPOIHOM cpene,
YMEHUSI MPOTHO3UPOBATH HEOJATONMPHUATHBIE SKOJOTHUYECKUE MOCTEACTBUS MPEATPUHUMAEMBIX
JIEMCTBUM U NPEJOTBPALLATh UX;

HaJU4Msl PAa3BUTOTO HKOJOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphl, OIBITA
JEATEIbHOCTH  SKOJOTWYECKOM HANpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHOW, KOMMYHUKATUBHOMN U COIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;

7) 1EHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY VYpPOBHIO pa3BUTUA HAyKu U
00IIECTBEHHON IPAKTHUKHY;

MOHUMAaHUA CIeNU(PUKA XUMHUH KaK HayKd, OCO3HaHus €€ ponu B (HOpMUPOBaAHUHU
paIoOHaIBHOTO HAYYHOT'O MBIIUICHHUS, CO3JJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYyKaroIeM
MHUpE KaK O €IUHCTBE MPUPOJbl U YEJIOBEKa, B MO3HAHMM TMPUPOJIHBIX 3aKOHOMEPHOCTEU W
perIeHr TPOo0IeM COXPaHEHUS TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XHMHH JJII COBPEMEHHOM ITMBUJIM3AIMHU: B €€
TYMaHHUCTUYECKOW HAIPAaBICHHOCTH M BaXKHON POJIM B CO3/IaHUM HOBOW 0aszbl MaTepuaIbHOU
KYJIBTYPBI, B PEIICHUH II00ATBHBIX MTPOOJIEM YCTONYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
DHEPTreTUYECKOW, THIICBOM W DKOJOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEIMIINHBI,
o0ecreueHnH yCIOBUN YCTCIIHOTO TPYJa U DKOJIOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOAOB IO3HAHUS,
HCIIOJIB3YEMBIX B €CTECTBEHHBIX HayKax, CIOCOOHOCTH HCITOJIB30BATh MOTyYaeMbIe 3HAHUS IS



aHaM3a W OOBSCHEHHS SBICHUH OKPYKAIOIIETO0 MUPAa M TPOUCXOISAIINX B HEM W3MEHECHHUH,
YMEHHSI 1e71aTh 000CHOBAaHHBIC 3aKJIFOUEHUSI HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIMXCS TAHHBIX
C IEJIBIO MOTYYCHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIILHO UCIIOJIh30BaTh XMMUYECKHUE 3HAHUS JIUISI PEUICHUS ITPOOIIeM
B PCAIbHBIX )KU3HEHHBIX CUTYAIHSIX;

UHTEpeca K MO3HAHUIO, HCCIIE0BATENBCKOM 1A TeIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyYCHHIO HOBBIX 3HAaHMH TI0 XHMHHU B COOTBETCTBHH C JKU3HCHHBIMHU
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pasiIMyHbIX chepax npodeccrnoHaTbHON
JESTSIILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertarnpenMeTHbIe pPe3yiIbTaThl OCBOCHHS NPOTPAMMBI MO XMMHU HAa YPOBHE CPEIHEro
o01ero 00pa3oBaHus BKIIOYAIOT:

3HaYuMble IS (DOPMUPOBAHUS MHPOBO33PEHUS OOYYAIOMIMXCS MEXIUCHUIUTMHAPHBIC
(MeXnpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUPA
U crienn UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
DHEPTUs, SBJICHUE, MPOIECC, CHCTEMa, HAyYHBIH (aKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIIeI0BaHUE, HAOMIOICHHEe, H3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yVHHUBEpcajibHble  y4yeOHble  JelcTBUs  (TMO3HaBaTejbHbIE,  KOMMYHUKATHUBHEIE,
perynsTuBHble), oOecreunBarouie (QoOpMHUPOBaHUE (PYHKIMOHAIBHOM TPAaMOTHOCTH U
COLMATBHOM KOMIIETEHIIMH 00y4YaroInXcsi;

CIIOCOOHOCTh ~ OOyHarolIUXCsl  HMCMOJb30BaThb  OCBOCHHBIE  MEXIAMCLUUIIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCcaJlbHble y4yeOHble JAEHCTBHS B IO3HABATENBbHOM U
COLMAJIBHON MPAKTHUKE.

MertamnpenMeTHbIe pe3yNbTaThl OTPAKAIOT OBIIAJCHUE YHUBEPCATHHBIMH YYEOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JICHCTBUSMHU.

Ilo3naBaTebHBbIE YHHBePCAIbHbIE YUeOHbIE 1eCTBUS

1) 6a30Bble JIOTHYeCKHE AeiCTBUS:

CaMOCTOSTENIbHO (OPMYJHUPOBaTh M aKTyaJU3HpOBaTh MpoOJeMy, paccMaTpuBaTh €&
BCECTOPOHHE;

ONpEeNEeNsATh LENu JeATeTbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI JCATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

HCIIOJIB30BaTh IIPpHU OCBOCHHU 3HaHUU HpI/IéMLI JJIOTUYECKOT'O MBIIIJICHUA: BBIACIIATH
XapakTepHble TMPU3HAKKM TOHATHUM M yCTaHaBIMBAaTh KX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIINE TOHITHS JIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUH;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH TJIA K.]'IaCCI/I(bI/IKaHI/II/I BCIICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHABJIMBATh NPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTUYECKUE pACCYKIeHHUS (MHIYKTHUBHBIC, JACIyKTHUBHBIC, MO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTUBOPEUHS B PAaCCMATPUBAEMBIX SIBICHHSIX, (OPMYIUPOBATH
BBIBOJIBI U 3aKJTIOUCHUS;

MPUMEHATH B TMPOIIECCE MO3HAHUS HCIOJIb3yeMble B XHMHH CHMBOJIMYECKHE (3HAKOBHIC)
MOJIEJIH, IPE0O0Pa30BhIBATH MOICTHHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) DJIEMEHTA,



XUMHUecKass (opMyna, ypaBHEHHE XUMHMUYECKOW peakIuu — IpU pelIeHUH Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/]ay, IPUMEHATh Ha3BaHHbIC MOJIEIbHBIE MPEICTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3y4aEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BaTEIbCKHE IeHCTBHS:

BJIa/IETh OCHOBAMHU METOJOB HAYYHOI'O IIO3HAHMS BEILECTB U XUMHUUYECKUX PEAKLIUN;

dopmynupoBaTh LETM U 3aJadyd  HMCCIEJOBAHUS, HCIIOIB30BaTh IOCTaBJICHHBIE |
CaMOCTOSITENILHO C(hOPMyTUPOBAHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BIAJICTh HABBIKAMHU CAMOCTOATEIBHOIO IUIAHUPOBAHHUA M IPOBEICHMUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIIOAATh 32 XOAOM IPOIEcca, CaMOCTOSTEIbHO
IOPOTHO3UPOBATh €ro pe3yibTar, (GopMymupoBaTh O00OOIIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIEJOBAHUSA, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

IpUOOpETaTh ONBIT YYEHUUECKOH HCCIEI0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOA0B I103HAHUS.

3) pabora ¢ undgopmanmeii:

OPUECHTHPOBATHCSI B pA3IMYHBIX HCTOYHMKAX HWHPOpPMAUUU (HAYYHO-TIOMYJISIpHAsS
JauTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble 1ocodus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO pPA3IUMYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HENPOTUBOPEYUBOCTD;

(GopMynupoBaTh 3ampochl W NPUMEHATH pa3jIMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (JOpMY MpencTaBiIeHUs] HHPOPMAIUHU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIH $3bIK B KayeCcTBE CpEACTBA INpU paboTe € XUMHUYECKOH
uHpopManueil: MPUMEHATh MeEXIpeaAMeTHble ((U3MYecKue M MaTeMaTH4YecKUe) 3HaKd U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIIO0JIB30BAaTh 3HAKOBO-CUMBOJIMYCCKUEC CPCACTBA HATJIAAHOCTU.

KoMMyHuKaTHBHBIC YHHBepcaabHbIe y4eOHbIe JeHCTBHUSA:

3a/1aBaTh BOMPOCHI 11O CYIIECTBY 00CYX)AAaeMOM TEMBI B XOJI€ TMAJIOTa U/UITH JUCKYCCHH,
BBICKA3bIBATh UJIEHU, q)OpMy.]'H/IpOBaTI) CBOHU Hpe)IJ'IO)KeHI/ISI OTHOCUTCJIBbHO BBIITIOJIHCHU A
MPEI0KEHHOM 3a/1a4u;

BBICTYIIATh C NPE3CHTAlUEN pe3ybTaTOB I103HABATEIILHOU ACATEIBHOCTH, MOJYYEHHBIX
CaMOCTOATENIBHO WJIM COBMECTHO €O CBEPCTHMKAaMU IIPU  BBIIOJHEHUM XUMUYECKOIO
HKCIIEPUMEHTa, MPaKTUUYEeCKOM paboThl IO HCCIEIOBAHHIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuyu y4yeOHOro NpoekTa, M (POpMyaHpoBaTh BBIBOJBI IO pe3yiIbTaTaM MPOBEIEHHBIX
UCCIICIOBAaHUN MTyTEM COTIIACOBAHMSI MTO3UIIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.



PeryasiTuBHble yHUBepcaJibHbIe y4eOHbIe 1eiiCTBUSA:

CaMOCTOATENIBHO IUTAHUPOBATh U OCYLIECTBIATH CBOI IIO3HABATEIBHYIO IEATEIbHOCTD,
onpenenss e€ eI U 3aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraéMplii aIrOpUTM JAEUCTBUN IIPU BBIIOJHEHUM YYEOHBIX M MCCIEN0BATENIbCKUX 3aj]ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pEemIeHHs ¢ YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XMMUYECKUX PEAKIUAX;

OCYLIECTBIATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOaHaIN3a U CAMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTPAMMBI [0 XMMHUU Ha YriayOnEHHOM ypOBHE Ha
YPOBHE CpeJHEro oOLero oopa3oBaHMs BKJIIOYAIOT crienuduyeckue A1 y4eOHOro mpeamera
«XUMUS» HayyHble 3HAHUS, YMEHHsI M CIIOCOOBI JEMCTBUH IO OCBOEHUIO, MHTEPIPETALUU U
IpeoOpa3oBaHUI0 3HAHUM, BUJBI JEATEIBHOCTH MO MOJYYEHUIO HOBOIO 3HAHUS M MPUMEHEHUIO
3HaHUU B Pa3NWYHBIX YYEOHBIX CHUTYyalUsX, a TaKXKe B PEaJbHBIX J>KU3HEHHBIX CUTYaIUsX,
CBA3aHHBIX C XMMHEH. B mporpamme no XMMHU INPEAMETHBIE PE3YJbTAThl IIPEICTABICHBI 110
roJiaM U3y4eHus.

10 KJIACC

[IpeameTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHUsD OTPaKaroT:

c(OpMUPOBAHHOCTh MPEACTABICHUI: O MECTe M 3HAYCHMHU OPraHUYECKOM XHMHH B
CUCTEME €CTECTBEHHBIX HayK U €€ pOoJIM B 00€eCIeYeHUH YCTONYMBOIO Pa3BUTHSI YEJIOBEUECTBA B
peltieHuu mpooJieM IKOJIOTHYECKOM, YHEPreTUYECKON M THUIIEBON 0€30MacHOCTH, B Pa3BUTHHU
MEIUIUHBI, CO3/IaHUM HOBBIX MAaTEpUaOB, HOBBIX HCTOUYHUKOB HHEPIUU, B OOECIEYeHUU
paLMOHATIBHOTO NPHPOJIONIONIb30BaHMs, B (POPMUPOBAHMHM MHUPOBO33PEHUS U OOLIEH KyJIbTyphl
YeJloBeKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0pOBBIO H
MPUPOJHON CpeliE;

BIIQJICHUE CHUCTEMOM XUMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIIOJIATAIOIINE
NOHATHS — XMUMHYECKHIl JJIEMEHT, aToM, SIIPO M OJIEKTPOHHAas 00oyouka aroma, S-, p-, d-
aTOMHbIE OpOMTAIM, OCHOBHOE M BO30YXKIEHHOE COCTOSIHMSI aTOMa, TMOpUIM3allis aTOMHBIX
opOuTanel, HMOH, MOJIEKYNla, BaJEHTHOCTb, AJIEKTPOOTPHUIATEIbHOCTh, CTENEHb OKHCIIECHUS,
XUMHUYECKass CBA3b, MOJb, MOJIApHAas Macca, MOJSPHBIM 00BEM, YIJIEPOAHBI CKeJerT,
GbyHKIIMOHAIBHAS TPYMMa, pajuKkal, CTPYKTypHble (opmymsl (pa3BEPHYTHIE, COKpAIIEHHEIE,
CKEJIETHbIE), M30MEpHUsl CTPYKTYpHass M MPOCTPAHCTBEHHas (reoMeTpuyecKas, ONTHYecKas),
WU30MEpbl, TOMOJIOTHYECKHA Psii, TOMOJIOTH, YIJIEBOAOPOABI, KHUCIOPOA- W a30TCOJAEpKAINe
OpraHUYECKHUE COCAMHEHUS, MOHOMEp, IOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIECKYJISPHbIE
COEIMHEHUS; TEOpUH, 3aKOHbI (nepuoanueckuil 3akoH [I. M. MenneneeBa, Teopusi cTpoeHUs
oprannyeckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUsT MAacChl BEIIECTB, 3aKOH
COXpaHEHMsS U TPEBpALleHMs] DSHEPTUM NPU XUMHYECKHX pEaKIHsIX), 3aKOHOMEPHOCTH,
CUMBOJINYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIe)Kalllue€ B OCHOBE IOHUMAaHUS
NPUYMHHOCTY M CHUCTEMHOCTM XUMHUYECKUX SIBIICHUW; TPEJACTABICHUS O MeEXaHU3Max
XUMHYECKHX peaklui, TEePpMOJMHAMUYECKMX M KHHETUYECKUX 3aKOHOMEPHOCTSIX HX
MPOTEKaHUs, O B3aMMHOM BJIMSHHM aTOMOB U TPYII aTOMOB B MoJIeKyJaX (MHAYKTUBHBIN U
Me3oMmepHbIi dhdexTsl, opuentanTsll u Il pona); daxTomorudyeckue cBeleHHS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30acCHOM MCIOIb30BAHNY BKHEHIIINX OPraHUYECKUX BEIIECTB B OBITY



U TPaKTHUYECKON [eATeNbHOCTH YeJIOBEeKa, OOIIMX HAayYHBIX NPHUHIMIAX XHUMHUYECKOTO
IPOM3BOJICTBA (HAa MPUMEPE MPOU3BOACTBA METAHOJA, EPEepadOTKN HEPTH);

cOPMHPOBAHHOCTh ~ YMEHHH:  BBUIIBIATH  XapakTepHble  MPHU3HAKH  TOHSITHH,
YCTaHaBIIMBAThUX B3aHMMOCBSA3b, HCIOJB30BAaTh COOTBETCTBYIOLIME MMOHSATHS MpPH OMHCAHUU
COCTaBa, CTPOCHHS U CBOMCTB OPTaHUYECKUX COCTUHEHUN;

c(OpPMHPOBAHHOCTH YMEHUIA:

UCTIOJIb30BaTh XUMUYECKYIO CHMBOJIMKY JJISi COCTABJICHUS! MOJIEKYJISIPHBIX M CTPYKTYPHBIX
(pa3BEpPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OpraHU4YECKHX BELIECTB;

COCTaBISITh ypaBHEHUS XHMMHUYECKUX pEaKUMid UM  pacKpplBaTb HUX  CYIIHOCTb:
OKHCITUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIUH  IOCPEJACTBOM  COCTABIEHUS  AJIEKTPOHHOTO
OamaHca ATHX peakUuid, peakuii MOHHOTO OOMeHa IyTéM COCTaBJICHHS WX TOJHBIX U
COKpAIIEHHBIX HOHHBIX YpaBHEHUII;

W3rOTaBIMBATh MOJIEIM MOJEKYJT OpPraHMYECKUX BEIIECTB Ui WJUIIOCTPAIlUM  HX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHUI: YCTaHABIMBATH IPUHAIJICKHOCTh U3YUYCHHBIX OPTraHUIECKUX
BEIIECTB M0 X COCTaBY M CTPOCHHIO K ONpeAeNEHHOMY KIIAacCy/TpyIIe COeIMHEHUH, 1aBaTh UM
Ha3BaHus 10 cuctemarnyeckoil HomeHknatype (IUPAC) u npuBoauTh TpUBUAIbHBIE Ha3BaHUS
JUIA  OTACTBHBIX MPEICTABUTENCH OpPraHMYECKUX BEIISCTB (ITHJICH, AaleTUJICH, TOJIYO,
TJIMIEPUH, STWICHTIUKONIb, (EeHoN, (OpMAIBICTHA, AaleTajbJerull, AaleTOH, MypaBbHHAs
KHCIIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAas, OJEHMHOBAs, MAJIbMHTUHOBAS KHUCJIOTHI, TIUIUH,
aJlaHWH, MaJlbT03a, GPYKTO3a, AHUIINH, TUBUHUJII, U30IIPEH, XJIOPOIPEH, CTUPOII U APYTHUE);

c(OPMHPOBAHHOCTh YMEHHS ONPEACNATh BUA XWUMHUYECKOW CBSI3M B OPTaHUYECKHX
COCIMHEHUSX (KOBaJICHTHAS! 1 HOHHAS CBSI3b, G- U M-CBSI3b, BOAOPOIHAS CBSI3b);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHATh MOJOXKEHHUS TEOPUH CTPOECHUS OPraHMYECKHX
BemecTB A. M. byriepoBa ans oObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTE€pU30BaTh COCTaB, CTpPOEHHE, (QHU3MUECKUE U
XMMHUYECKHE CBOMCTBA TUITWYHBIX MPeACTaBUTENEH pa3IMUHbIX KJIACCOB OPraHMUECKUX BEIECTB:
QJIKAHOB, LHUKJIOAJIKAaHOB, AJKEHOB, AJKAJUEHOB, AJKWHOB, apOMATHYECKHUX YTJIEBOJOPOJIOB,
CIUPTOB, ANBJETUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTHIX M CIIOXKHBIX 3(HUPOB, KHUPOB,
HUTPOCOECTMHEHUH M aMUHOB, aMHHOKHCIIOT, OEJTIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJMCAXapUIOB),
WITIOCTPUPOBATh TEHETUYECKYI0 CBSA3b MEXAYy HHMHU YPaBHEHHSMH COOTBETCTBYIOIIMX
XUMHUYECKHX PEaKLHUil ¢ UCTIONb30BaHUEM CTPYKTYPHBIX (OpMYT;

c(OPMHUPOBAHHOCTh YMEHHUS TOATBEP)KIATh Ha KOHKPETHBIX IPHMEpax XapakTep
3aBUCUMOCTH PEAKIIMOHHON CIMOCOOHOCTH OPraHMYECKMX COEIMHEHHH OT KPAaTHOCTH WM THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AUMHOTO BJIMSIHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HCTOYHHMKH YTJIEBOJOPOJHOTO CHIPhS
(HedTb, MPUPOAHBIN Ta3, Yrojib), CHOCOOBI €ro IMnepepadOTKH M TMPAKTUYECKOE MpPHUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OPMHUPOBAHHOCTh BIAJICHUS] CHCTEMON 3HAaHUM O €CTECTBEHHO-HAY4HBIX MeETOJax
NO3HAaHUS — HaOJIOJEHUHM, W3MEPEHMH, MOJICIMPOBAHUM, DKCIIEpUMEHTE (peaJbHOM U
MBICIICHHOM) ¥ YMEHUSI IPUMEHSTH OTH 3HAHUS;

COPMHPOBAHHOCTh ~ YMEHHsSI ~ NPHUMEHSATHOCHOBHBIE  OINEPAallMUd  MBICIUTEIHHON
NEeSTeIbHOCTH — aHalM3 WM CHHTE3, CpaBHEHHE, O00O0O0IEHHE, CHUCTEMaTH3alluiO, BbISBICHHE
NPUYHHHO-CJIECTBEHHBIX CBSI3€l — 711 U3Y4YEHUs! CBOMCTB BEIIECTB U XUMHUYECKUX PEaKIIHIA;



Cc(OPMHPOBAHHOCTb YMEHH: BBISBIIATH B3aUMOCBSI3b XUMUUECKUX 3HAHUHN C MOHATHSIMU U
OpPEICTAaBICHUAMHU JIPYTHX €CTECTBEHHO-HAYYHBIX IIPEAMETOB i Oojiee OCO3HAHHOTO
NOHMMAHHUS CYLIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, UCIOJIb30BaTh CUCTEMHBIE 3HAHMS I10
OpPraHMYeCKON XUMMHU JJIsi OOBSACHEHHs U IPOTHO3UPOBAHUS SIBIECHUHN, UMEIOIIUX €CTECTBEHHO-
Hay4HYIO IpUpOaY;

c(OPMHPOBAHHOCTh YMEHHU: MPOBOAUTH PACUYETHI 10 XUMHUYECKMM (opMmynam u
YPaBHEHHUSIM XMMHUYECKUX PEaKIMi C HMCIOJIb30BaHHEM (PU3MUYECKUX BEIHUYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEULIECTBA), XAPAKTEPU3YIOIIHUX BELIECTBA C KOJMYECTBEHHOM CTOPOHBI:
pacy€Tbl MO0 HAXOXKICHUIO XUMHUYECKOW (hOpMyIbl BELIECTBA 110 U3BECTHBIM MAcCCOBBIM JI0JIIM
XUMHUUYECKHX 3JIEMEHTOB, IIPOYKTaM CrOpaHus, INIOTHOCTH ra3000pa3HbIX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHH: MPOTHO3HPOBATH, aHAIU3UPOBATH U OLEHUBATH C MO3HMLIUI
9KOJIOTUYECKON 0e30IaCHOCTH MOCHIEACTBUs OBITOBOW M IPOU3BOACTBEHHON JESATEIbHOCTH
4eJIOBEKa, CBA3aHHOM C mepepadOTKON BeIIeCTB, HCIOJIb30BATHIIONYUYEHHbIE 3HAHMS IS
NPUHATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUSIX, CBSI3aHHBIX C XUMHEH;

c(OpMUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh U MPOBOJUTH XMMHUYECKHM
9KCHEPUMEHT (IIOJIY4YE€HUE U U3YYE€HUE CBOMCTB OpraHMYECKUX BEIIECTB, KAUECTBEHHBIE PEAKIIUU
YIJIEBOAOPOAOB PA3IUYHBIX KJIACCOB U  KUCIOPOJCOJEPKAIMX OpPraHUYECKHX BEILECTB,
pelleHHe »HKCIEpPUMEHTAJIbHBIX 3a7ady 110 paclO3HABAHMIO OPTraHWYECKUX BEILIECTB) C
coOmoieHreM TpaBwil  Oe30macHOro  oOpamieHust ¢  BEmeCTBaMH M JIaDOPaTOPHBIM
o0opynoBanueM, (opMyIUpoBaTh I€JIb HMCCICIOBAHUSA, NMPEICTABIATh B pasiuyHON (opme
pe3ysbTaThl SKCIEPUMEHTA, AHATU3UPOBATh ¢ OLICHUBATh UX JIOCTOBEPHOCTD;

c(OpMUPOBAHHOCTh YMEHUI:

coOnrofaTh MpaBWila HKOJIOTMUYECKU II€JIECO00pa3HOro MOBENEHUs B OBITY M TPYAOBOMU
JESATEIIBHOCTH B ILEJIAX COXPAaHEHUS CBOErO 370pPOBbs, OKPYXKAlOUIEW NPUPOJHON Cpenbl U
JIOCTHKEHUS €€ yCTOMYMBOTO Pa3BUTHUS;

OCO3HaBaTh OMACHOCTb TOKCHUYECKOIO JEWCTBUSI HA JKUBBIE OPraHU3Mbl ONpeEIEHHBIX
OpPraHMYeCKHX BEUIECTB, MOHUMAas cMbIch rmoka3areis [1/1K;

aHAJTM3UpPOBaTh  LI€JI€COO0pPa3HOCTh  NMPHUMEHEHHS  OpPraHWYEeCKMX  BEIIeCTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUKH 3pE€HUS] COOTHOLIEHUS PUCK-TI0JIb3a;

c(hOpMUPOBAHHOCTh YMEHHUMN: OCYIIECTBISATH IIEJICHANPABICHHBIA TMOUCK XHUMHUYECKOU
uH(pOpMallMy B pa3lMYHBIX HMCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHpopmauuu, MHTepHET M Jpyrue), KPUTUUYECKH AaHAIU3UPOBATh XHMUYECKYIO
uHpoOpMalnIo, epepadarbiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUM C MOCTABICHHOW y4eOHOMH
3agaden.

11 KJIACC

[IpenmerHble pe3ynbTaThl OCBOCHHMS Kypca «OOmas W HeopraHudeckas XUMHsD»
OTpaXkaroT:

c(OpMUPOBAHHOCTH MPEJICTABICHUI: O MAaTEPHAIbHOM €AMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TI03HABAa€MOCTHU SIBJICHUI NMPUPOIbI, O MECTE€ U 3HAYEHHM XUMHUHU B CHCTEME €CTECTBEHHBIX
HayK U e€ poii B 00ECIEYeHUH YCTOWYMBOIO PAa3BUTHUS, B PELICHUU MPOOJIEM HKOJIOTHUECKOM,
HHEPreTUYeCKOM M NHIIEBOW O€30MacHOCTH, B PAa3BUTUU MEIUIUHBI, CO3AaHUU HOBBIX
MaTepuaioB,  HOBBIX  HCTOYHUKOB  HHEPruM, B  OOECMEUEHHWH  PalMOHAIBHOTO
MPUPOIONOIB30BaHUs, B GOPMUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYIbTYphl YEJIOBEKA, a TAKKE
HKOJIOTHYECKU OOOCHOBAHHOTO OTHOILIECHHS K CBOEMY 310pPOBBIO M IPHPOTHON CPEAE;

BJIQJICHUE CUCTEMOW XUMHUYECKMX 3HAHMH, KOTOpas BKIJIIOYAET: OCHOBOIIOJATaIoINe
HOHATHUS — XUMUYECKUH 2JIEMEHT, aTOM, SIIPO aTOMa, U30TOIIbL, JJIEKTPOHHAsE 000JI0UKa aToMa, S-



, p-, d-aromHBIE OpOWTaNM, OCHOBHOE W BO30YXJIEHHOE COCTOSHHUS aroMa, THOPUAM3AIINS
ATOMHBIX OpOWTaneii, WOH, MOJCKyJa, BaJCHTHOCTh, JJICKTPOOTPHIATEIHHOCTh, CTEIEHBb
OKHCJICHUSI, XUMHYECKas CBsA3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasl PEIIETKA, XUMHUYECKas pPEaKUHUs, PACTBOP, SJIEKTPOJIUTHI, HEIIECKTPOIUTHI,
3JIEKTPOJINTUYECKAS] ~ JUCCOLMAlMs, CTENEeHb JUCCOLMAlMH, BOJOPOAHBIM  ITOKa3aTellb,
OKHCITUTEIb, BOCCTAHOBUTEIb, TEIUIOBOH YPPEKT XMMUYECKON peaKiiu, CKOPOCTh XMMUYECKOM
peakluy, XUMHUYECKOE paBHOBECHE; TEOPUU M 3aKOHBI (TEOpHUsl BJIEKTPOJIUTUYECKOU
aucconuanuu, nepuoaudyeckuid 3akoH .M. MenneneeBa, 3aKOH COXPAaHEHMsI MacChl BEILLECTB,
3aKOH COXPAHEHMS M IMPEBPAIICHUS HEPIrUy IPH XUMHUYECKHX PEAKUHUAX, 3aKOH IOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIUX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM S3bIK XUMHH,
MHPOBO33PEHUYECKHE 3HAHUSA, JIEKAIIUEe B OCHOBE MOHUMAHHUS MPUYMHHOCTU U CHUCTEMHOCTHU
XMMUYECKHUX SIBIICHHUM; COBPEMEHHBIC IMPEACTABICHUS O CTPOCHHUM BEIIECTBA HA ATOMHOM,
MOHHO-MOJIEKYJISIPHOM M HAJMOJICKYJIIPHOM YPOBHSIX; IPEICTaBICHUS O MeEXaHU3Max
XUMUYECKUX PEaKIUi, TEPMOJMHAMUYECKHMX W KHUHETHUYECKHMX 3aKOHOMEPHOCTSAX  HX
MpPOTEKaHUs, O XHMMHYECKOM DPaBHOBECHH, pacTBOpaXx W JHUCIEPCHBIX  CHUCTEMax;
dakTosornueckrue CBeJCHUS O CBOWCTBAX, COCTaBE, MOJYYECHUH M O€30M1aCHOM HCIIOIb30BAHUH
BOXHEHIINX HEOPraHWYECKHX BEIIECTB B OBITY M MPAKTUYECKOW JIEATEIbHOCTH YEIOBEKa,
00IIMX HAYYHBIX MPUHIUANAX XUMUYECKOTO ITPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUI: BBIABIIATH XapaKTEPHbIC MPU3HAKU TOHATUM, YCTAaHABINBATh
UX B3aUMOCBA3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPHU ONHCAHUU HEOPraHUYECKHUX
BEILECTB U UX IPEBPAILECHHUI;

c(hOpMUPOBAHHOCTh YMEHHUS HCIIOJIb30BAaTh XMMHYECKYI0 CHUMBOJIMKY JJISi COCTaBIICHUS
dbopMya BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX PEAKIHi, CHUCTEeMATHYECKYI) HOMEHKJIATypy
(IUPAC) u TpuBHAaIbHBIC HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEIEISITh BAJIGHTHOCTh U CTENEHb OKUCIICHUS XUMHUYECKIX
AJIEMEHTOB B COCIMHEHHSX, BHUJI XMMHUYECKOW CBS3U (KOBAJICHTHAsl, MOHHAs, METAJTMYECKAas,
BOJIOPOJIHAS ), TUTI KPUCTAJUTHYECKON PEIIETKY KOHKPETHOTO BEIIECTBA;

c(OpPMUPOBAHHOCTh YMEHHS OOBICHATH 3aBHCHMOCTH CBONCTB BEIIECTB OT BHJA
XUMHUYECKON CBS3M U TUMA KPHUCTAJUIMYECKOW PEIETKH, OOMEHHBIM U JOHOPHO-aKIIETITOPHBIHA
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBSI3H;

c(hOpMUPOBAHHOCTh YMEHUM: KIACCU(UIIMPOBATH: HEOPTaHWYECKHUE BEIIECTBA IO UX
COCTaBY, XMMHUYECKHUE PEaKIMU IO Pa3INYHBIM MpPU3HAKAM (YUCIY U COCTaBY pearupyrommx
BEIIECTB, TEIJIOBOMY dS(PQEKTy peaklud, H3MEHEHHUIO CTeNeHEeHl OKHUCIEHUS JJIEMEHTOB,
00paTUMOCTH, yYacTHIO KaTajiu3aTopa W JPYrue); CaMOCTOATENIbHO BBHIOMPATh OCHOBAHHUS W
KPUTEPUU JJI KIaCCH(PUKAIINKI H3y4aeMbIX BEIICCTB M XUMUYECKUX PEAKITUH;

c(OpMUPOBAHHOCTh YMEHHUSI pPACKpBIBaTh CMBICH TMepuogudeckoro 3akona JI. W.
MengeneeBa ¥ JIEMOHCTPUPOBATH €0  CHCTEMATU3HUPYIOIIYIO, OOBSCHUTENBHYIO U
MPOTHOCTUYECKYIO (DYHKIINU;

c(hOpMUPOBAHHOCTh YMEHHUH: XapaKTePU30BaTh AMEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XUMUYECKHX 3JEMEHTOB NepBOro—4erBéproro mnepuoaoB llepuommueckoit cucremsr JI.H.
MeHneneeBa, UCHOJb3Ys MOHATHUS «IHEPrETUUYECKUE YPOBHHUY, «IHEPre€TUUYECKUE TOJYPOBHH,
«S-, p-, d-atomHBIE OpOWTANN», «OCHOBHOE M BO30YKIEHHOE SHEPreTHUECKHUE COCTOSHUS
aToMay; OOBSCHATH3aKOHOMEPHOCTH HM3MEHEHHS CBOWCTB XHWMHUYECKHX DJIEMEHTOB M WX
COEQMHEHMH 10 nepuojaM u rpynmam llepuoguueckoii cucremst [. 1. MenaeneeBa, BaJeHTHbIE
BO3MO>XHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOCHHUS UX IJEKTPOHHBIX 000JIOUEK;



c(hOpMUPOBAHHOCTh YMEHHH: XapaKTepu30BaTh (OMUCHIBATH) OOIIHME XUMHYECKHE
CBOICTBa BEIIECTB Pa3JIUYHBIX KJIACCOB, NOJATBEP)KIaTh CYLIECTBOBAHME I€HETHUYECKOM CBA3HU
MEXly HEOPraHUYECKMMU BEIIECTBAMU C IIOMOIIBIO YPABHEHUM COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuii;

c(OpMUPOBAHHOCTh YMEHHSI PACKPBIBATh CYIIHOCTb: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPECTBOM COCTABIICHHSI 3JICKTPOHHOTO OajlaHCa 3THX pEeakIHii; peakluuil HOHHOTO
oOMeHa MyTEM COCTaBJIEHUS HX IIOJIHBIX M COKpPALIEHHBIX HOHHBIX YpaBHEHH; peakuuil
TUAPOJIN3A; PeaKkIuil KOMILIEKCOOOpa3oBaHus (Ha NpUMEpPe THIPOKCOKOMIUIEKCOB LHUHKA H
ATIOMHUHHS);

c(OPMHPOBAHHOCTh YMEHUSI OOBICHATH 3aKOHOMEPHOCTH NPOTEKAHUS XUMHUYECKHUX
peakuuii ¢ y4€TOM HX OHHEPreTHMUECKUX XapaKTEPUCTHUK, XapaKTep H3MEHEHUsI CKOpPOCTU
XUMHYECKON pEeaKkiMu B 3aBUCUMOCTU OT Pa3IMuYHBIX (PAKTOPOB, a TaKKe XapaKTep CMEIECHUs
XUMHYECKOT'0 PAaBHOBECHUS 110/ BIUSHUEM BHEIIHUX Bo3aelicTBuil (mpuuiun Jlelllarennbe);

c(OpMUPOBAHHOCTh YMEHUS XapaKTEepU30BaTh XUMUUECKNE PEAKIIMHU, JIEKAIINE B OCHOBE
IPOMBIIIIEHHOTO TIOJYyYEHUs] CEpHOW KHUCJIOThHL, aMMHakKa, oOOILIUMe Hay4HbIE MPUHIUIIBI
XUMHUYECKHX MPOU3BOJCTB; II€IeCO00Pa3HOCTh MPUMEHEHUS HEOPraHMYECKUX BEIIECTB B
MIPOMBINIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILICHUSI PUCK-TIOJb3a;

c(hOopMUPOBAHHOCTD BJIQJICHHUS CUCTEMOM 3HAHUI O METOJIaX HAyYHOIr'O TO3HAHUS SIBJICHUIN
OpUpoABsl — HAONIOJCHHWE, W3MEpPEHHe, MOJCIHPOBAHUE, OKCIEPUMEHT (pealbHBId H
MBICTICHHBIN), UCHOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs] NPUMEHSATHb 3TU 3HAHUS IMPHU
SKCIIEPUMEHTAIILHOM HCCIICJJOBAHUM BEIIECTB U Uil OOBACHEHUS XUMHUYECKHX SBJICHMUIA,
MMEIOLIUX MECTO B IIPUPOJIE, IPAKTUUECKOH EATEIbHOCTH YEJI0BEKa U B IOBCEHEBHOM KU3HMU;

c(OpMUPOBAHHOCTh YMEHHS BBISBIISTh B3aUMOCBSI3b XUMUYECKUX 3HAHUH C MOHATUSAMU U
OpPEJCTAaBICHUAMU JIPYTUX €CTeCTBEHHO-HAY4HbIX IpeAMETOB i Oojiee OCO3HAHHOIO
MOHMMAaHUS MaTEPUATHLHOTO €IUHCTBA MUPA;

c(OpMUPOBAHHOCTh YMEHHUS IPOBOJUTH PACUETHI: C UCIOIb30BAHUEM MOHATUN «MaccoBas
JI0JIsl BEIIECTBA B PACTBOPE» U «MOJIIpHAs KOHIIEHTpAIUs»; Macchl BellecTBa UM 00bEMa rasa
10 U3BECTHOMY KOJINYECTBY BEILECTBA, Macce WIM 00bEMY OJHOIO U3 YHYaCTBYIOLIUX B PEAKLIUU
BEIIIECTB; TEIUIOBOro 3(pdeKTa peaklu; 3Ha4YeHUs1 BOJOPOJHOIO MMOKa3aTessl pacTBOPOB KHCIIOT
U IIeJoYel C M3BECTHOM CTENEHBI0 TUCCOLMALMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOAYKTa peaKkiuy, €CIU OJHO U3 MCXOJHBIX BEIIECTB JAHO B BHJIE PACTBOpa C OMPENEIEHHOMN
MaccoBOW J10Jiell pacTBOPEHHOIO BEIIECTBA WIM JIaHO B H30BITKE (MMEET MPHUMECH); J0JIU
BBIX0/JIa MMPOJYKTA PeaKLUU; O0bEMHBIX OTHOIIEHUI! ra3oB;

c(OpMHUPOBAHHOCTh YMEHHUMN: CaMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
AKCIIEPUMEHT (TIPOBE/IEHUE PeaKuii HOHHOTO0 OOMEHa, MOATBEPKICHHE KaYeCTBEHHOI'O COCTaBa
HEOPraHMYECKUX BELIECTB, ONPEAEIEHUE CPEJIbl PACTBOPOB BEIIECTB C IOMOIIBI0 UHAUKATOPOB,
U3y4eHHE BIHUSHHUS pPa3InYHbIX (PAKTOPOB HAa CKOPOCTh XHUMHYECKOM peakiuH, pelieHue
AKCIIEPUMEHTAIBHBIX 3a/a4 1o TeMaMm «Metamib» U «HemeTtamasl») ¢ coOmoaeHneM MpaBUil
Oe3omacHOro odOpalieHus C BellecTBaMH U JabopaTOpHBIM 000pyAOBaHHEM, (POPMYIHPOBATH
LeNlb  HMCCIENOBaHUs, TMPEACTaBIATh B pa3lUYHOM (QopMe pe3ynbTaThl OIKCIEPUMEHTA,
AQHAJIN3UPOBATH U OLIEHUBATHUX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHHIA: COOMIOATh MpaBUiIa TOJb30BAHUS XUMUYECKON TTOCYI0N 1
nabopaTOpHBIM 000pyIOBaHHEM, OOpaIeHUsI ¢ BEIIECTBAMU B COOTBETCTBUU C WHCTPYKIUSIMU
[0 BBINOJHEHUIO JA0OPATOPHBIX XHMHYECKHX OIBITOB, HKOJOTHYECKH IIeIeco00pa3HoOro
NOBEJCHUSA B OBITY M TPYIAOBOH JEATENTBHOCTH B LEISIX COXPAaHEHHUS CBOETO 30POBbS,
OKpYKalollel MTPUPOJAHOM Cpeabl M AOCTHKEHUS €€ YCTOMYMBOIO pa3BUTHS, OCO3HABATh



OMAaCHOCTh TOKCHYECKOIO JEHCTBHUSI HA KUBBIE OPraHU3Mbl OIPEACIIEHHBIX HEOPTraHWYECKHUX
BEILIECTB, TOHMMAs cMbIca nokazarens [IJIK;

c(OPMUPOBAHHOCTh YMEHHI: OCYIISCTBIIATH IICJICHANIPABICHHBI MOMCK XUMUYECKOU
uH(pOpMallM B Pa3IMYHBIX HCTOYHUKAX (HayyHas U ydeOHO-Hay4Hasl JUTepaTypa, CpelacTBa
MaccoBoi uHpopmauuu, HHTepHeT W JApyrue), KpUTUYECKH aHAIM3UPOBATbXUMHUYECKYIO
uHpopMalnio, nepepadaTbiBaTheé W HCIOJIH30BaTbB COOTBETCTBHM C IOCTABICHHOHN y4eOHOU
3a/1a4en.



TEMATHYECKOE INTAHUPOBAHMUE

10 KJIACC
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Pa3znen 1.Teopernueckue 0CHOBBI OPraHUYECKOM XMMUM
[IpenMeTr opraHMuYeCcKON XUMUU.
11 Teopust cTpoeHHST OPraHHYECKUX 6 2 https://orgchem.ru/
coequHenuit A. M. Byrneposa
Hroronopaszaeny 6
Pa3nes 2.¥YriaeBogopoanst
[IpenenbHbIEyTIIEBOAOPOABI —
2.1 ped YHICBOAOPOA 7 1 1 https://orgchem.ru/
aJIKaHBbl, IUKIO0AJIKAHBI
HenpenenbHble yrneBoaopoasl:
2.2 bet YHICBOAOPOA 14 1 1 https://orgchem.ru/
QJIKEHBI, AJIKAIUEHBI, AJIKUHBI
ApomMaTH4eCKUEeyTIeBOA0POIbI
2.3 P YHICBOAOPOA 8 1 https://orgchem.ru/
(apensr)
[IpuponHbIE HICTOYHUKHU
2.4 PHPOZ 4 https://orgchem.ru/
YTJIEBOIOPOIOB M UX MepepadoTka
["asloreHnpon3BOAHBIEYTIIEBOAOPOI0
25 POHSBOARBIEYTIICEOOPOA 4 1 https://orgchem.ru/
Hroronopaszaeny 37
Pazgea 3. KucnopoacoaepskamueopranniecKkuecoeIuHeHust
3.1 Cruptsl. ®eHoon 11 1 1 https://orgchem.ru/




KapOonunbHbie coeqMHEHUS:

I[TPOTPAMME

3.2 anbJeruibl 1 KeToHbl. KapOoHOBbBIE 21 1 https://orgchem.ru/
kucioThl. CnoxHbIe 3upbl. XKupbl

3.3 VriaeBop! 9 1 https://orgchem.ru/
Hroromnopazaeny 41
Pa3znen 4.A30TconepkanueoprannyeckuecoeIMHeHu sl

4.1 AMuHBI. AMUHOKHCIOTBI. Benkn 12 1 ‘ https://orgchem.ru/
Hroromnopazaeny 12
Pa3nen S5.BbicokoMOJIEKy IsIpHbIECOeIMHEHUSA

5.1 BBICOKOMOJIEKYISIPHBICCOCANHEHUSI 6 ‘ https://orgchem.ru/
Hroronopaszneny 6
OBILIEE KOJIMYECTBO YACOB I10 102 10 https://orgchem_ru/




11 KJIACC

KosaunyecTBouacoB JIeKTPOHHbIE
Ne HaumenoBaHnuepasieioB u (undpoBbIe)
n/n TeMIIPOrpaMMbl Bcero KonTpoabubiepadorel IIpakTnyeckunepadoTbl P
o0pa3oBaTe/ibHbIepecypChl
Pa3nen 1.TeopeTnuecKkueoCHOBHIXUMHH
CtpoeHue aToma.
Ilepronnueckuii 3aKOH U
1.1 [lepuonnyeckas cucrema 9 https://orgchem.ru/
XUMHUYECKUX 3jiemeHToB J[. 1.
Menpeneena
C .
1.2 TPOCHHEBELIECTA 11 1 https://orgchem.ru/
MHoroo6pa3ueBeniecTs
1.3 XUMHUYECKHEPEAKIIUT 19 1 3 https://orgchem.ru/
Hroronopaszneny 39
Pa3nen 2.HeoprannueckassxumMusi
21 HeMeTams: 31 1 3 https://orgchem.ru/
29 MeTamst 23 1 2 https://orgchem.ru/
Uroronopazneny 54
Pa3znen 3.Xumus v :Ku3Hb
M .
3.1 CTOIGI TOSHAHIA B XHMIH 9 https://orgchem.ru/
XUMHS U )KU3HDb
Uroronopazneny 9
OBUIEE KOJIMYECTBO YACOB I10 102 4 8
[TPOTPAMME




IHOYPOYHOE IINTAHUPOBAHHME
10 KJIACC

Ne
n/n

Temaypoka

[IpenMer 1 3HaU€HHE OPTrAaHUYECKON XUMUH,
MpeJICTaBICHHE O MHOr000pa3uu
OPraHUYECKUX COCTUHEHUIN

DNEKTPOHHOE CTPOCHUE aToMa yriiepoa
(ocHOBHOE U BO30YXIEHHOE COCTOSIHUSA).
BaneHnTHpIEBO3MOKHOCTHATOMAYTIIEPO/Ia

KoanuecTrBouyacoB

Bcero

KonTposbHbIepadoThI

IIpakTnyeckuepadoTHI

JIeKTPOHHBbIENU(PPOBHIEO

https://orgchem.ru/

https://orgchem.ru/

XuMHU4YEcKasi CBA3b B OPraHUYECKHUX
COeTMHCHUAX. MexaHn3Mbl 00pa30BaHMS
KOBAJICHTHOM CBSI3H, CIIOCOOBI pa3phiBa
CBA3EH

https://orgchem.ru/

Teopust cTpoeHUsI OPraHUYECKUX COCTUHEHUI
A. M. bytneposa

https://orgchem.ru/

Bunel nsomepun: cTpykrypHas,
IIPOCTPAHCTBEHHAs. DIEKTPOHHBIE AP (HEKTHI
B MOJIEKYJIaX OPraHUYECKUX COEAMHEHUN

Knaccugukarus peakiuii B opraHn4eckoi
XUMHHU

https://orgchem.ru/

https://orgchem.ru/

AJKaHBI: TOMOJIOTUUECKHH psiji, 001I1ast
dbopMyna,HOMEHKIIATypa U H30MEpHs,
ANEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOECHUE
MOJIEKYJT

https://orgchem.ru/

duznueckre 1 XUMUYECKHE CBOMCTBA
AJIKaHOB

https://orgchem.ru/



10

11

12

[uxnoankansl: obmas Gopmyia,
HOMEHKJIATypa ¥ U30MepHsi, 0OCOOCHHOCTH
CTPOCHUS M XUMHUYECKUX CBOWCTB,CIIOCOOBI
MIOJTyYCHUS

Pemenuie pacueTHbIX 3a7ja4 Ha OIpe/ieJICHHIE
MOJIEKYJISIPHOU (OPMYIIbI OPraHHUYECKOTO
BEIIIECTBA [10 MACCOBBIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOSIINUX B €70 COCTAB U
OTHOCHUTEIIbHOM MJIOTHOCTH

[TpakTrueckas pabora Nel mo teme '
Omnpenenenre KaueCTBEHHOTO COCTaBa
OpraHM4ecKoro BemiecTna'

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

13

KonTtponsnast padora Nel mo teme
"Ankanbl. [ {uknoankansr"

https://orgchem.ru/

14

15

16

17

18

AJKEHBI: TOMOJIOTHYECKHH psif, 001as
dbopMyia, HOMEHKJIaTypa, 3JEKTPOHHOE U
IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYII.
CTpyKTypHas ¥ [UC-TPAHC-U30MEPHUIATKEHOB

®dusnuecKkue U1 XUMHYECKUE CBOWCTBA
ankeHoB. [IpaBunoMapkoBHUKOBa

CrniocoObl nostydeHus 1 NpUMEHEHUE aJIKEHOB

[IpakTuueckas padora Ne 2 o reme
"ITorydyeHune 3TUIIEHA U U3YYEHUE €TI0
CBOMCTB"

Pemenne pacuéTHbix 3a7a4 Ha OIpe/ieJIeHHE
MOJIEKYJISIPHOM (hOpMYJIIBI OPTraHUYECKOTO

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/



BCIICCTBA HA OCHOBAHWU MMPOAYKTOB
CropaHus U OTHOCHUTEIHHOH INIOTHOCTH

19

Pemenue pacueTHbIX 3a7a4 Ha OIIpEIECICHHE
MOJIEKYJISIPHOM (hOPMYJIIBI OPTaHUYECKOTO
BELIECTBA HA OCHOBAHUU IPOAYKTOB
CrOpaHUsI U OTHOCUTENIBHOM IJIOTHOCTH

https://orgchem.ru/

20

21

22

AJNKaJMeHsbl: CONpsHKEHHBIE,
HU30IUPOBAHHBIE, KYMYIUPOBAHHBIE.
Oco0eHHOCTH ANIEKTPOHHOT'O CTPOCHUS

XHUMHUYECKHE CBOMCTBA COIIPAKCHHBIX
JUCHOB. CriocoOsbl MOJIYYCHHA U IPUMCHCHUSA
AJIKaIUCHOB

AJIKMHBI: TOMOJIOTHYECKHH psiJl, oO1as
dbopMyIna, HOMEHKIIATypa, SJIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL,
dbuznyeckue cBoiicTa

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

23

XUMHYECKHE CBOWCTBA AJIKUHOB.
KauecTBeHHbIE peakliui Ha TPOMHYIO CBSI3b

https://orgchem.ru/

24

25

26

Oco0ble XUMHYECKHUE CBOWCTBA
anKUHOB.CTIOCOOBI TIOTYUYCHHS i IPUMCHCHHUS
ATKUHOB

Pemenune 3amauy: PAacCUCThI IO YPABHCHUTIO
XUMHYECKOMN peakuuun

Pemenune 3amau: paC‘-IéTBI 10 YpaBHCHHIO
XUMHYECKOMN pCaknuun

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

27

28

KonTponbhas padota Ne2 no teme " ANKEHBI.
Ankanuensl. ATKAHB"

ApeHbBI: TOMOJIOTUYECKUH PsIJI, 00IIIast

https://orgchem.ru/

https://orgchem.ru/



dopmya, HOMEHKIAaTypa. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
OeH3oJ1a ¥ ToIyoJia, uX (U3NYECKUE CBOMCTRA

XHUMHUYECKUE CBOMCTBA aPEHOB: PEaKLUU

https://orgchem.ru/

29
3aMeIleHHs
XUMHYECKUE CBONCTBA apEHOB: PCAKIHH https://orgchem.ru/
30 HPUCOETNHEHUS, OKHCICHUE TOMOJIOTOB
OeH3o01a
31 Oco0eHHOCTUXUMUYECKUX CBONCTBCTHPOJIA https://orgchem.ru/
Perrenne pacuéTHBIX 3a7a4 Ha ONpPEIEIEHUE https://orgchem.ru/
MOJIEKYJISIPHOU (POPMYJIBI OPraHUYECKOTO
32 BEILIECTBA [0 MACCOBBIM JI0JIIM aTOMOB,
BXOJISIIMX B €r0 COCTaB U OTHOCUTEIIHHOM
IUIOTHOCTH
33 CriocoObI nostyyeHust 1 NIpUMEHEHNE apeHOB https:/forgchem.ru/
34 I'eHeTHveckas CBS3b MEKIY Pa3IMIHBIMU https://orgchem.ru/
KJIaccaM# YTJIeBOJIOPOIOB
35 Konrtpomnsnas padora Ne3 o treme" Apensr" https:/forgchem.ru/
36 [Tpupoausiii ra3. [lonyTHble He(TAHBIE ra3bl https:/forgchem.ru/
37 KaMmeHHBIN yTroJib ¥ MPOIYKThI €0 https://orgchem.ru/
nepepadoTKu
38 Hed1b 1 ciocoOsI e€ nepepaboTKH. https://orgchem.ru/
[MpumenenunenpoaykroBnepepadbOoTKuHEPTH
39 ['eHeTHYECKAs! CBA3b MEWKTY PA3THUHBIMH https://orgchem.ru/

KJracCaMH yIrjIeBOAOpPOJ0B




40

l"aoreHonpon3BoAHbBIE YIIIEBOAOPOIOB:
JIEKTPOHHOE CTPOEHHE; PEaKIIUU 3aMELICHHS
rajioreHa

https://orgchem.ru/

41

JelicTBre mienoyen Ha rajloreHIPOU3BOIHBIE.
B3anmopnencTeue qurajoreHaJIKaHoB C
MarouemM M IMHKOM

https://orgchem.ru/

42

43

Perienue 3a1a4 Ha HAXOXKICHHUE
MOJICKYJISIPHOU (POPMYJTBI Ta3000pa3HOTO
BEIIIeCTBa 110 hopMyJiaM

Perenue 3a1a4 Ha BEIYKCIICHHUE T10
dbopMyaam BelecTB

https://orgchem.ru/

https://orgchem.ru/

44

HpeIleJH)HI)IG OOJHOATOMHBIC CHI/IpTBII
TOMOJIOTHUECKUH psia, oOmiast popmya,
CTPOEHHE MOJIEKYJI, U30MEPUs,
HOMEHKJIaTypa, Kinaccuduxanus, pusndeckue
CBOMCTBa

https://orgchem.ru/

45

XHWMHUYECKHE CBOMCTBA MTPEAEIIBHBIX
OJHOATOMHBIX CIIUPTOB

https://orgchem.ru/

46

47

48

CrniocoObl 1osy4eHus U NpUMeHEeHue
OJTHOATOMHBIX CITUPTOB

[TpocTeie adupbl: HOMEHKIIATypa U U30MEPHS,
0COOCHHOCTH (PU3NYECKUX U XUMHUECKUX
CBOUCTB

MHoOroaroMHbI€ CIIUPTHI: STUIICHTIIMKOIIb U
TIIALEPUH, UX PU3UYECKIE U XUMHUECKUE
CBOMCTBA

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

49

CrniocoOblI nosty4eHus U IpUMeHEeHue
MHOTOAQTOMHBIX CITUPTOB

https://orgchem.ru/



50

@DeHoII: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE
cBoricTBa. ToKCHYHOCTh(EHOIA

https://orgchem.ru/

51

XumudeckuecBorcTBadeHoa

https://orgchem.ru/

52

53

Crioco0slI MosTydeHus U IpUuMeHeHue GpeHomna

[IpakTuueckas padora Ne 3. Pemenue
AKCIIEPUMEHTAIBHBIX 337124 110 Teme "CrnupThl
1 (heHoIbI"

https://orgchem.ru/

https://orgchem.ru/

54

55

56

57

58

59

60

KonTpoapHas padora Ne4 mo teme " CriupThl
1 (eHOITBI"

AJBIIETU/IBI M KETOHBI: 3JICKTPOHHOE
CTpoeHHE KapOOHWILHOU IPYIIIIbL;
TOMOJIOTHUYECKHE PSIIbI, 001mas opmyia,
W30MEpPUS U HOMEHKJIATypa

AJBJIETU/IBI M KETOHBI: (PU3UYECKUE
CBOMCTBA; peaKIMy MPUCOETUHEHUS,PEaKIIUH
OKHCJICHUA U KAYCCTBCHHBIC PCAKIIUU
aIbJETUIOB U KETOHOB

CnocoObl MOJIYYCHHA aJIbACTUIOB U KETOHOB

Pemenue pacueTHbIX 3a/1a4 110 ypaBHEHUIO
XAMHYECKOW PEaKIMU, Ha ONPEIECICHUE
MOJIEKYJIIPHOH (hOPMYJITBI OPTaHUYECKOTO
BEIIleCTBa

OOHOOCHOBHEIE MpeAeNbHbIE KAPOOHOBBIC
KHUCITIOTHI, 0COOEHHOCTHU CTPOCHHS HX
MOJIEKYJT

N3omepust 1 HOMEHKIaTypa KapOOHOBBIX

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/




KHCJIOT, UX (pu3HuecKue cBoicTBa

XUMHUYECKUE CBOMCTBA MPEIAETbHbBIX

https://orgchem.ru/

o1 OJTHOOCHOBHBIX KapOOHOBBIX KHCIIOT

62 OCo0eHHOCTH CBOMCTB MypaBbUHOM KHUCIIOTHI. https://orgchem.ru/
MHuoroo6pa3ue kKapOOHOBBIX KUCIOT
OCoOEHHOCTH CBOMCTB: HENPEACTbHBIX U https://orgchem.ru/
apOMaTUYECKUX KapOOHOBBIX,

63 JTUKapOOHOBBIX, THIPOKCUKAPOOHOBBIX
KHCJIOT.
[pencTaBUTETUBBICITUXKAPOOHOBBIXKHUCIOT

64 [ToHsTHE O TIPOU3BOIHBIX KAPOOHOBBIX https://orgchem.ru/
KHUCIIOT

65 CriocoOb!I MoTyueH s U IPUMEHEHUE https://orgchem.ru/
KapOOHOBBIX KHUCIIOT

66 CnoxHble 3(DUpPBI: TOMOJIOTUYESCKUN PSI, https://orgchem.ru/
obrrast hopmyIia, U30MEpUsl © HOMEHKJIaTypa

67 duznyeckue 1 XUMUYECKHE CBONCTBA 3PUpPOB https://orgchem.ru/
Pemienne pacu€THBIX 3a1a4: 10 YPaBHEHHUIO https://orgchem.ru/

68 XUMHYECKON PEaKIuy, Ha ONpeICTICHIE
MOJICKYJISIPHOM (hOPMYJIIBI OPraHUUECKOTO
BEILIECTBA

69 [Mpaktuueckas padota Ne 4."TTony4yenue https://orgchem.ru/
YKCYCHOM KHCJIOTHI M U3YyYEHUE €€ CBOMCTB"

20 XKupsl: ctpoeHne, PU3NIECKUE U XUMUICCKUE https://orgchem.ru/
CBOMCTBA (THAPOJIN3)

71 Oco0eHHOCTH CBOICTB KUPOB, COJIEPIKAIITIX https://orgchem.ru/

OCTAaTKH HCHIPCACIBbHBIX JXUPHBIX KHUCJIOT.




JKups! B ipupoze

72

73

74

MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX
KHCJIOT, UX MoloIlee Aeiicteue. Ilonsatue o
cuHTeThYecKux Morouux cpeacreax (CMC)

I'eneTnueckas cBI3b YrJI€BOAOPOaAOB U
KHCJIIOPOACOACPKAINX OPraHUYCCKHUX
BCIICCTB

I'eneTnyeckas cBs3b YTJIEBOAOPOAOB U
KHUCJIOpOACOACPKAINX OPTraHUYCCKHUX
BCIICCTB

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

75

KonTponsHas padora Ne 5 mo Temam "
Anbaeruipl, KETOHbI 1 KapOOHOBBIE
KHUCJIOTHI"

https://orgchem.ru/

76

77

78

OO0m1as XxapakTepucTUKa YIJIeBOJIOB U
KJaccu(uKanus yriaeBoJoB (MOHO-, TU- U
MoJIMCaxapubl)

MoHocaxapuapl: pU3NUECKUe CBONCTBA U
XMMHUYECKHE CBOMCTBA HA IPUMEPE TIFOKO3bI
Haxoxxnenne B npupoze, npuMeHeHne
TJIFOKO3bI, €€ 3HaUCHHE B )KU3HEeSTEIbHOCTH
OpraHusma

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

79

Jucaxapuabl: caxapo3a, MajIbT0o3a U JIAKTO3a.
CaoiicTBa. Haxoxienue B nmpupoje u
pUMEHEHHE IUCaXapHJIOB

https://orgchem.ru/

80

81

[Tonucaxapuael: CTpPOEHUE MAKPOMOJIEKYI,
duznyeckue 1 XuMHUYeCKHe CBONCTBA,
pUMEHEHNE

HOH}ITI/ICO6I/ICKyCCTBeHHLIXBOJIOKHaX

https://orgchem.ru/

https://orgchem.ru/



82

Pemenne PACUCTHBIX 3aaa4 Ha OIMPCACIICHUC
J0JIM BBIXOJA IMPOAYKTa p€aKiuu OT
TECOPECTUYUCCKHU BO3MOXKHOI'O

https://orgchem.ru/

83

84

85

PemeHHe paC‘IGTHBIX 3a4a4 Ha HAXOXIACHUA
“30bITKA M HEIOCTATKA

['enernueckas CBsi3b yrieBOIOPOIOB U
KHUCJIOPOJCOAEPKAIIMX OPraHUYECKUX
COEeIUHEHUI

AMUHBI: K1accuuKaIys, CTpOEHUE MOJIEKYI,
oOmras popmyna, U30Mepusi, HOMEHKIIATypa U
dbuznyeckue cBoiicTa

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

86

87

XuMHYecKuecBocTBaanu(paTHIeCKMXaMUHOB

AHunuH: CTPOCHUC aHUJINHA, 0COOEHHOCTH
XMMHYECKHX CBOMCTB aHMJIMHA

https://orgchem.ru/

https://orgchem.ru/

88

CrniocoObl 1osy4eHus U NpUMeHEeHue
annpaTUYECKUX aMUHOB

https://orgchem.ru/

89

90

91

AMUHOKHUCIIOTBI: HOMEHKJIATYpa U U30MEPH,
(duznyeckue cBONCTRA.
OTI[GJ'II)HI)ICHpeI[CTaBI/ITeHI/I O0-aMHUHOKUCIIOT

XHUMHYECKHE CBOMCTBA AMHUHOKHCIIOT, UX
OMOJIOTHYECKOE 3HAUCHUE aMUHOKHUCIIOT.
CuHres u TUAPOJIU3ICIITUAOB

benku kak npupoHbie TOTUMEPHI;
CTPYKTYpBI O€JIKOB

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

92

XHUMHUYECKUECBOUCTBAOEIIKOB

https://orgchem.ru/

93

A3oTcoaepKalne reTeporuKINIeCKe
COCONHCHUA. HYK.]'IGI/IHOBBIC KHCJIOTHBI. COCTaB,

https://orgchem.ru/



CTPOCHUC U Ouosorunueckas POJib

94

95

96

[TpakTuueckas padora Ne 5. Pemenne
AKCIIEPUMEHTAJIbHBIX 33a4 110 TEME
"A3oTcoaeprKalie opraHu4ecKue
coeuHeHus"

[TpakTuueckas padora Ne 6. Pemenue
9KCIIEPUMEHTAJIBHBIX 3aa4 10 TeMe
"Pacnio3HaBaHue OpraHUYeCKUX COeAMHEHUN"

Kontponbnas paborta Ne 6 o reme

"A30TcoAepKalle OpraHuYeCKUe
coenuHeHus"

https://orgchem.ru/

https://orgchem.ru/

https://orgchem.ru/

97

OCHOBHBIC ITOHITUS XHMUH
BBICOKOMOIJICKYJIIPHBIX COG,Z[I/IHCHI/Iﬁ u
MCTOJbI UX CHUHTC3a — INOJIMMCPHU3alHA U
IIOJIMKOHACHCAII U

https://orgchem.ru/

98

[Tnactmaccel. YTunuzamus u nepepadoTka
IIacTUKa

https://orgchem.ru/

99

100

OnacToMepsl: HaTypaJIbHbII CHHTETUYECKHE
Kay4dyku. Pe3una

Bonokna: HaTypanbHbI€, HCKYCCTBEHHBIE,
cuHTeTHueckue. Ilommmeps! ciennaabHOrO
Ha3HAYCHUS

https://orgchem.ru/

https://orgchem.ru/

101

[IpakTuueckas pabora Ne 7. Pemenue
HKCIIEPUMEHTANIbHBIX 33/a4 110 TEME
"Pacrmio3HaBaHue miacTMacc U BOJIOKOH"

https://orgchem.ru/

102

O06o01enne 1 cucTeMaTru3aIus N3y4eHHOTO
Marepuaa 1o teme "'BpICOKOMONEeKyIsIpHbIE
coenqnueHusa”

https://orgchem.ru/



OBIIEE KOJIMYECTBO YACOB 110

102
I[TPOT'PAMME



11 KJIACC

Ne

n/
It

KoanuecTrBouacos

Temaypoxka Bce  KonTposabHbiep
ro a00ThbI

OcHoBHBIC CBCACHUSA O CTPOCHHUU aTOMaA.
COCTO?IHI/ICBJ'ICKTPOHOB B aTOMEC.

IIpakTHyeckuep
a0oThI

JIeKTPOHHBbIeNU(POBBICOOPa3oOBaTE
bHbIEpecypchl

COCTOHHH@BJ’ICKT}’)OHOB B aTOMC.

https://orgchem.ru/

S o1 B~ WDN

OCoOEHHOCTH CTPOCHUS JICKTPOHHBIX
000JI0YEK aTOMOB.

Pemenueszagau

BanenTabie BO3MOXKHOCTH aTOMOB
XUMHNYCCKHX 3JICMCHTOB.

N e R

HCpI/IOI[I/I‘leCKI/Iﬁ 3aKOH B CBCTC YUCHU
O CTPOCHHUH aTOMa.

3HavyeHHe NepPUOJNIYECKOro 3aKOHA U
MEPUOINYECKON CUCTEMbI XUMHUYECKHX 1
anemenToB J[.M1.Menaeneena .

KonrtponbHas pabora Ne 1 o teme
«CTpoeHne aToMa U ePUOTNYECKUM 1 1
3akoH J[.M.MeHnneneeBa»

https://orgchem.ru/

10

11

Xumuyeckas cBs3b. Ennnas npupona
XUMHYSCKOM CBSI3H.
Xumuyeckas cBs3b. Ennnas npupoaa
XUMHUYECKOM CBS3H.

12
13

Pemenue 3aga4 no teme «XuMHAYECKast
CBA3b»

CBOIICTBAaKOBAJIEHTHOMCBSI3H.

14

CBOIiCTBAKOBAJIEHTHOMCBSI3H.

15

N

Pertennie 3agau mo reme «CBONMCTBA




XHUMHYCSCKOH CBSI3H»

16  TUOBIKPUCTATUTNIECKUXPEIIETOK 1 https://orgchem.ru/
17  T'uOpuam3anussIeKTPOHHBIXOPOUTAICH. 1
18 T'eomerpusimosieky. 1
19 Pewrenne 3amau no reme «I'eomerpus 1
MOJICKYJI»
20 Teopust XUMHUYECKOTO CTPOCHHUS 1
coequHennit A.M.bytneposa.
B3aumHoe BIMsSHUE aTOMOB B
21  MoneKynax OpraHuYecKuX U 1
HEOPTaHMYECKUX BEIICCTB.
29 NHAyKIMOHHBINA 1 ME30MEPHBIN 1
s dextsl. CTepeoperyasipHOCTb.
[Tomumepsl opraHuvecKue u
23  Heopranuyeckue. Baxueime 1 https://orgchem.ru/
MOJIUMEPBI.
24 | BuasImoauMepoB, IIacTMAacc, BOJIOKOH 1
[TpakTuueckas padora Nel.
25  «Pacmo3HaBaHUe ruiacTMace u 1
BOJIOKOHY.
26 | JlucmepCHBIECHCTEMBI i PACTBOPHI. 1
27 | JlucnepCHBIECHCTEMBI i PACTBOPHI. 1
28 PacueT MaccoBbIX J10J1€i DIIEMEHTOB B 1
CMECH.
29 Pacyet MaccoBBIX /1071€# SIEMEHTOB B 1 https://orgchem.ru/
CMECH.
30 Pacuyetbl, cBsI3aHHBIC C TIOHATHEM 1
«MaccoBasi I0JIsi», «00beMHas IO
31 Pacyetbl, cBsI3aHHBIC C TIOHATHEM 1
«MaccoBasi 10JIs1», «00beMHas A0S
32  PacuéTMOoIspHOWKOHIIEHTPALUUPACTBOP 1




a

PacuérMonsipHOIKOHIIEHTPAITPACTBOP

33
a
34 [ToBTOpenue u 0000IIEHNE 3HAHUH TTO
TeMe «CTpoeHHe BEeIeCTBaY
35 Kontponbnas padora Ne2 1o teme
«CTpoeHME BELIECTBAY.
Knaccuukanus XuMU4eCKUX peaKiui
36 B OpraHMYecKOW U HEOPTaHUYECKOM
XUMHH
Krnaccudukanuusa XuMHUECKUX peakiui
37 | B OpraHMYECKOW U HEOPTaHUYECKOH
XUMHH
38 | TemnoBoidhHEeKTXMMHYECKHX PEAKIIUIA. https://orgchem.ru/
39 Permrenuie 3agau mo teMe «TertoBon
3 (HEKT XUMUIECKOU PEAKITUI
40 BO3MOV)KHOCTBHpOTeKaHI/ISIXI/IMI/IlIeCKI/IXp
CaKIHH.
41  Pemenue 3a1a4 no Teme «TepMOXUMHUSI»
CKOpOCTh XMMHYECKUX PEaKIHi.
42 | ®akTophl, BIUSIOIUE HA CKOPOCTh https://orgchem.ru/
XUMHYECKHUX PEaKIIHA
43 Pemenue 3amaq mo Teme «CKOpOCTH
XUMHUYECKUX PEaKIIUii»
44  Karanus.
45 OOpaTUMOCTh XMMHYECKHUX PEAKIIHIA.
XHWMHUYECKOE PAaBHOBECHE.
16 Pemenue 3amaq mo teme « XuMHYECKOE
paBHOBECHE»
47 DNEKTPOIUTUYECKAS AUCCOIUAITHS https://orgchem.ru/

KHCJIOT, OCHOBAaHMH, COJIEH.




DIEKTPOIMTHYECKAS TUCCOITUAIIHS

48 o . 1
KHCJIOT, OCHOBAHUM, COJICH.

49 Pemenune 3ama4d mo vTeMe «Honnsre 1
YpaBHEHUS PEAKIIHI»

50 | BomopoaHbliiioka3aTeb. 1

51 Pemenue 3agau no reme «BoaopoaHbii 1
[I0Ka3aTellby

52 | I'maponu3HeOpraHNYeCKUXBEIICCTB. 1

53 | I'maponm3opraHUYeCKUXCOCTUMHCHUM 1

54 | Pemenue 3ama4 o teMe «I uaposmsy 1
[IpakTuueckas pabora No2 «Pemenue

55  aKCHepHMEHTAIBHBIX 33734 [0 TeME 1 https://orgchem.ru/
«'maponus»

56 OKUCIIHTEIIFHO- 1
BOCCTAaHOBUTEIIHLHBICPCAKITHH.
IlousiTe 06 OKUCIUTENLHO-

g7  BOCCTAHOBUTENBHBIX PEAKIIHAX. 1 https://orgchem.ru/
OKucaeHre ¥ BOCCTAHOBIIEHHE,
OKHCIIMTENIb U BOCCTAHOBUTEIIb.
Pemenue 3amgau mo reme

58 | «OKHCIUTEIBLHO-BOCCTAHOBHUTEILHBIE 1
peaKIrm

59 Onexrponu3. IlpakTrHueckoenpruMeHeHre 1
ANEKTPOIH3A.

60 IToBTOpenue u 00o0IIeHNE 3HAHUH TTO 1
TemMe «XUMHYECKUE PEAKIIAM

61 Kontponbnas padota Ne 3 o teme 1
«XHUMHUYECKUE PEAKITHI.

6 KnaccudukanusaeopraHnuecKUXBEIIeC 1 https://orgchem.ru/
TB.

63 KnaccudukanusaeopraHuIeCKHXBeIec 1

TB.




64 | KnaccudukanusopraHnueCKUXBEIIeCTB. 1
65 | KrnaccudukanusopraHnueCKUXBEIIeCTB. 1
Mertamisl. [lonoxxeHnne MeTaioB B
66 [Teproandeckoii cucTemMe U CTPOCHHE UX 1
aTOMOB.
Oo6muehr3nIecKrecBoiCTBAMETaIIOB
67 | OO0mUEeXUMHUYECKHECBONCTBAMETAIIIIOB 1
68 @ Pemenwue 3amay mo Teme «MeTamib» 1
69  KopposusmeTamion 1
70 | O6muMecnocoObINOIYyIeHUIMETAIIOB 1
71  Pemenwue 3ama4 mo teMe «MeTamibi» 1 https://orgchem.ru/
72 TlepexoaHbIEMETAILIbI 1 https://orgchem.ru/
73 | IlepexomHbleMeTaIbI 1
74 O0600611eHre ¥ TOBTOPEHUE MaTepuaa 1
o teme «MeTayiby.
75 3auetHas padora Nel mo Teme 1
«MetamisD»
76  Hemeraybl 1
77 XHUMHUYECKUE CBOMCTBA HEMETAIIIOB 1
(OKHCITUTENbHBIE CBONCTBA).
78 | XUMHYECKHECBOWCTBAaHEMETAIIIOB 1
79 3auerHas pabota Ne2 mo Teme 1
«HemeTaub.
ITpakTuyeckas pabora Ne 3 o Teme
80  «Ilomyuenue, coOupaHue u 1 https://orgchem.ru/
pacrmo3HaBaHHE Ta30B»
81 | KucnoTrbiHeOpraHuyeckHe. 1
82  Kucnotblopranudeckue. 1
83 OcHOBaHUSIOPTAaHUYECKUE U 1
HEOpPTaHHYECKHUE.
84 | OcHOBaHHSOpPraHUYECKHE U 1 https://orgchem.ru/




HCOPraHN4YCCKHUC.

AmdoTepHbIe OpraHn4ecKue u

8 HEOPTaHUYECKUE COCTUHEHHUS. 1

86 AMpoTepHbIe OpraHUYEeCKHe U 1
HEOPTraHUYECKHE COSTUHEHUS.

[IpakTrueckas padota Ne 4 o Teme

87 | «CpaBHeHHE CBOWCTB OPraHHYECKUX U 1
HEOPTraHUYECKUX COCTMHCHHI.

I'enetnueckas CBsI3b MEXKAY KIaCcCaMH

88  opranmYeckux M HEOPraHMYECKUX 1
COCTMHEHUH.

89 I'eHeTnyeckue psIbl OPraHMICCKUX 1 https://orgchem.ru/
BemecTB. EquHCTBO Mupa BEIIecTB.
[IpakTrueckas pabora Ne5 1o teme

90 «["eHeTHuecKkas CB3b MEKIY KiIacCaMH 1
HEOPraHUYECKHX U OPraHUYECKUX
BEILIECTBY.

91 | KoMIUICKCHBICCOCIMHEHHS 1

92 | KoMIUICKCHBICCOCTMHECHHS 1

93 O060011eH1E 1 TOBTOPEHNUE MaTepuaia 1
o Teme «BermiecTBa 1 X CBOWCTBAY.

94 "KonTponbHas pabora Ne4 1o teme 1
«BermecTBa U UX CBOWCTBa».

95  XwuMus ¥ NpOU3BOACTBO. 1

96 | XuMUS U CETBCKOEXO035HCTBO 1

97  XuMUS K SKOJIOTHS. 1

98 XuMUS ¥ TOBCEAHEBHAS KU3HD 1
YyesoBeKa.

99 XHMHS ¥ TIOBCETHEBHAS )KU3Hb 1 https://orgchem.ru/
YeIIoBeKa.

100  TToBTOpHTEITHHO-0000MIAIIINIHYPOK. 1




101 TloBTOpHUTEIHHO-0000MIAIOIIUAYPOK. 1
102 TloBTOpHUTEIHHO-0000IIAIOIIUAYPOK. 1
OBUIEE KOJIMYECTBO YACOB I10 102

[NPOT'PAMME




YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT'O
ITPOLOECCA

OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
* Xumus, 11 xmace/ Ily3akor C.A., Mamuanna H.B., [Tonikos B.A.,

AxknronepHoe obmectBo «M3aaTenscTBo «IIpocBemienne»
METOAUYECKHUE MATEPHAJIBI 1JISA YYUTEJISA

1. 'a6puensu O. C. Opranuueckas Xumus: 3agadd 1 ynpaxuenus: 10 k. /
O. C. I'abpuensn, C. FO. TTonomapés, A. A. Kapuosa. — M.: [Ipocseliienue,
2023.

2. 'apa H. H. Xumus. 3agaunuk ¢ «momoraukom». 10—1 1kmaccer / H. H.
I'apa, H. 1. I'a6pyceBa. — M.: IIpoceemienue, 2019.

3. [ly3akos C. A. ITocobue no XumMuu AJig MOCTYMAONIMX B BY3bl. Bompochsl,
yhnpaxkHeHus, 3a1a4u. O0pasipl sk3aMeHanoHHbIX omnetoB / C. A. [1y3akos,
B. I1. ITonikoB. — 2-¢ u3., nepepad. u pon. — M.: Beicmias mikona, 2001.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH
HUHTEPHET

https://orgchem.ru/
http://physchem.chimfak.sfedu.ru/Source/Files/sketch.pdf
https://melscience.com/US-en/

https://www.alto-lab.ru/
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