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IHosicHuTe IbHAS 3aNIMCKA

PabGouast mporpamma Mo XMMHUU Ha YPOBHE CpEeAHETO 001ero oOpa3oBaHHUS
paspabotana Ha ocHoBe denmepanpHOro 3akoHa ot 29.12.2012 Ne 273-d3 «06
obpazoBanuu B Poccuiickoit denepanun», TpeOOBaHUM K pe3yiabTaTaM OCBOCHUS
benepasibHOM 00pa3zoBaTeNbHON MpOrpaMMbl cpenHero obmero oopazoBanus(POIl
COQO), npencrapieHHbIX B DefepalbHOM TOCYJAPCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, c¢ yuérom KoHuenmuu mnpenogaBaHus y4eOHOTO TIpeaMeTa
«Xumus» B oOpazoBaTelbHBIX  opraHuzanusax  Poccuiickoii ~ denepanuu,
pean3yIoIIMX OCHOBHBIE 00pa3oBaTebHbIE MPOrPAMMBbI, U OCHOBHBIX MOJIOKECHHIM
«Crpareruun pa3zButus Boctiutanusi B Poccuiickoit denepanun Ha nepuon no 2025
rojga» (Pacnopsixenue IIpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

Xumus Ha YPOBHE YIITyOIEHHOTO U3YYCHHS 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanusi ydammxcs 10-11 xmaccoB. H3ydenwue
mpenMera, peanudyeMoe B ycHnoBHSX U depeHIHpOBaHHOTO, MPOGUIBLHOTO
oOydeHHs, NpU3BAHO oOOecreyuTh OO0IEe00pa30BaATENbHYI0O U OOIIEKYJIbTYPHYIO
MOATOTOBKY BBIITYCKHUKOB IIIKOJbI, HEOOXOAUMYIO MJIg aJanTalldd MX K OBICTPO
MEHSIOIIMMCS YCIOBHSIM JKU3HU B COIIMYME, a TaKkKe JJIsl MPOAOJIKEHUSI 00yUeHUs B
OpraHu3alusIX MPOPECCUOHAIBHOIO 00pa30BaHUsl, B KOTOPBIX XHUMHS SIBISETCS
OJTHOW M3 TPUOPUTETHBIX JUCLUILINH.

B nporpamme no xumun HazHayeHUE NpeaMeTa « XUMUsD» MOJydaeT MoAPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBUU C OCHOBOMOJIararmumu mnonoxenusmu OI'OC
COO o B3anMOOOYCIIOBJICHHOCTH II€JICH, COJEp>KaHUs, PE3yJIbTaTOB OOy4YEHUS U
TpeOOBaHMI K YPOBHIO MOJATOTOBKH BBITYCKHUKOB. CBUJIETEILCTBOM TOMY SIBJISIIOTCS
CJICAYIOIIUE BHITIOIHSIEMbIC TPOTPAMMOM MO0 XUMUK (PYHKIIUU:

e MH(QOPMALIMOHHO-METOIMYECKAsA,  peanu3aluus  KOTOpoil  oOecreunBaeT
MOJyYEeHHE TPEACTABICHUS O MEJSIX, COJEpkKaHWU, OOIIeHd CTpaTeruu oO0yuyeHus,
BOCIIUTAHUS U Pa3BUTHUS OOYYAIOIIMXCS CPEACTBAMH MpEAMeTa, H3y4yaeMoro B
paMKax KOHKPETHOTO Tipoduis;

® OpraHU3alMOHHO-TUIAHUPYIOIIAs, KOTOpas MNpeayCMaTpUBAET OIpPEACIICHUE:
MPUHITUIIOB  CTPYKTYPUPOBAHUS U  TOCJIEAOBATEILHOCTH HW3Y4YEHUS Y4EOHOTO
Marepualia, KOJIUYECTBEHHBIX M KAYECTBEHHBIX €ro XapaKTepUCTHK; MOAXOIO0B K
(hOpMUPOBAHUIO COJIEPIKATEIBHOW OCHOBBI KOHTPOJISI U OIEHKH O0Opa3oBaTEIbHBIX
JOCTUKEHUN OOyYarolMXcsi B paMKax HMTOTOBOM aTTecTalud B (OpMe €IUHOTO
roCcyJIapCTBEHHOTO HYK3aMEHa 10 XUMHUH.

[Tporpamma a1t yriryOJa€HHOTO U3YUYCHUST XUMUU:

®yCTAHABJIMBACT MHBAPUAHTHOE MPEAMETHOE COJIep)KaHUE, 00sS3aTesIbHOE st
M3Y4YeHUsI B paMKax OTACJBbHBIX MpoQuiei, mpeaycMaTpUBaeT paclpeleiicHue u
CTPYKTYPHUPOBAHHE €T0 MO KJaccam, OCHOBHBIM COJIEP)KATEIIbHBIM JIMHUSM/pa3iesiaM
Kypca,

®1aéT MPUMEPHOE pacrpeiesieHne y4eOHOTrO BPEMEHH, PEKOMEHIYyEMOTO IS
M3YUYCHHUS OTJICIIbHBIX TEM;

erpeaiaraeT MPUMEPHYIO MOCJIEI0BATEILHOCTh U3YUCHUSI yUeOHOr0 MaTepuasa
C Yy4€TOM JIOTMKM IIOCTPOCHHUSI Kypca, BHYTPHUIIPEAMETHBIX M MEXKIPEAMETHBIX
CBSI3CH;



®Ja€T METOJMYECKYI0 MHTEPIPETALUIO LENe U 3a7a4 U3y4eHHUs MMpeaMeTa Ha
yrayOJaEéHHOM YpOBHE C yY4ETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHErO
oOmero  oOpa3oBaHMs,  COACPKATEIBHOM  XApAKTEPUCTUKU  IUIAHUPYEMBIX
pPE3yIbTAaTOB OCBOEHHUSI OCHOBHOW 00pa3oBaTENIbHOM MpPOrpaMMbl CPEIHEr0 OOIIETro
o0pa3oBaHusl (JIMYHOCTHBIX, METANpPEIMETHBIX, MPEIMETHBIX), a TaKXKe C Y4YETOM
OCHOBHBIX BHUJIOB y4€OHO-TIO3HABATEJIbHBIX NEHCTBUI 00yUYaIOLIErocs: Mo OCBOCHUIO
coJiep KaHus IpeIMETa.

ITo BceM Ha3BaHHBIM MO3UIUSM B MpPOrpaMMe IO XUMHHM MPEAyCMOTpPEeHA
MIPEEMCTBEHHOCTh ¢ OOYYCHHEM XMMHUHU Ha YPOBHE OCHOBHOTO 001IIer0 00pa3oBaHMsI.
3a mpedenamMu  yCTAHOBICGHHOW  MpPOrpaMMON IO  XUMHUU  00s3aTEIbHOMN
(MHBapHaHTHOW) COCTABIISIIOLIEH COJEp)KaHHUS Y4YEOHOro mnpeameTra «XHUMHD)
ocTaéTcsi BO3MOXKHOCTh BbIOOpA €ro BapUaTUBHOM COCTABIISIONIEH, KOTOpasl IOJKHA
OTMPENENATHCS B COOTBETCTBUU C HAMPABIEHUEM KOHKPETHOIO MPOQUIIs 00yUeHHUs.

B coorBercTBMM ¢ KOHUeNTyalbHbIMU mnosioxkeHussiMu PI'OC COO o
Ha3HAYeHUM TMpeAMETOB 0a30BOro M  YINIyOJEHHOrO YpPOBHEH B CHCTEME
muddepeHmpoBaHHOT0 00YUYEHHS HA YPOBHE CPEIHETO 00111er0 00pa3oBaHUs XUMUS
Ha YpPOBHE YIJIyOJIEHHOTO U3YYCHHS HAMpaBIIEH HAa PEAM3aIMI0 TPEEMCTBEHHOCTH C
MOCJIETYIOUIUM 3TallOM IMOJTYYEHUsI XUMHUYECKOrOo 00pa3oBaHus B paMKaxX H3y4EHHUS
CIICHMAJIBHBIX E€CTECTBEHHO-HAYYHBIX W XUMHUYECKUX JHUCHUIUIMH B BYy3aX H
OpraHu3alMIX CPeIHEro NpodeccHoHaIbHOro 00pa3oBaHus. B 3Toil CBA3M U3yueHUe
npeaMera «XHUMHUS» OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha pACHIMPEHUE U
yriyOJieHue TEOPETHUYECKOM M MPAKTUYECKOW TMOATOTOBKH  OOydYarolIuxcs,
BBIOPABIIMX OMNpEACIEHHbI Npoduiib OOy4eHHs, B TOM YHCJIE C MEPCHEKTUBOU
MOCJIEYIOUIEr0  MOJIYYEHUS XMMHYECKOro  Oo0pa3oBaHUsT B OpraHu3alusx
npodeccuonanbHoro obpaszoBanus. Hapsiny ¢ atum, B cBere TpeboBanuii GI'OC
COO K mIaHupyeMbIM pe3yjbTaTaM OCBOCHHS (eaepaabHOil 00pa3oBaTEIbHOU
MporpamMMbl  CpeAHEro oO0Iero o0pa3oBaHusA U3YYEHHE MpeaMera «XUMHs)
OpPUEHTHUPOBAHO TAKXE HA PEIICHHE 3aJa4 BOCHUTAHUS U COLUAIBHOIO Pa3BUTHUS
oOy4Jaronuxcsi, Ha (OPMHUPOBAHNE Y HUX OOIIEUHTEIUICKTyaIbHBIX YMEHUHN, YMEHUN
palMoHaM3aId  y4eOHOTO Tpyaa M OO0OOMIEHHBIX CIIOCOOOB JICSATEIBLHOCTH,
MMEIOUTUX MEXIUCIUIUIMHAPHBINA, HAIIPEIMETHBINA XapaKTep.

CocTrapisOmUMHA peaMeTra «XUMHUS» Ha YPOBHE YIUNIYOJIEHHOTO H3y4YEHUS
ABISIIOTCS  yrayOnéHHele Kypcbl — «Opranuueckas xumus» ©u  «O0mas wu
Heopranuyeckas xumus». IIpu omnpeneneHuyd moaxoJoB K OTOOPY U CTPYKTYpPHOU
OpraHu3alliy COJICPKAHUSI TUX KYpCOB B MPOrpamMMe MO XMMHUU 332 OCHOBY NMPUHSITHI
nonoxeHuss PI'OC COO o paznnuusix 0a30BOro v yriyOia€HHOro YpOBHEN U3yUYEHUs
npeaMeTa.

OO0mas xapakTepucTUKa y4e0HOr0 npeamera
OcHoBy cogepxaHusi KypcoB «Opranuyeckas xumus» u «OOmas u
HEOpraHUYeCcKasi XUMUS» COCTaBISIET COBOKYITHOCTh MPEAMETHBIX 3HAHUN U YMEHHI,
OTHOCSIIUXCS K 0a30BOMY YPOBHIO HM3yuU€HHUsl MpeaMera. JTa CUCTeMa 3HaHUUN
MOJIy4yaeT OMNpeAeNEHHOE TEOPETHYECKOE OIMOJIHEHUE, MO3BOJSIONIEE OCO3HAHHO
OCBOMTH CYIIECTBEHHO OOJBIINI 00BbEM (hakToNOrMUecKoro marepuana. Tak, Ha
yrayOn€HHOM  ypOBHE  W3yYeHHsA  TpeaAMera  obecriedeHa  BO3MOXKHOCTH



3HAYUTETHLHOTO YBEIWYEHUSI 00BhEMA 3HAHUN O XUMHUYECKUX JJIEMEHTaX U CBOMCTBAxX
UX COCJMHEHUU HAa OCHOBE PACIIMPEHHS U YTIYyOJICHUS MPEJICTABICHUN O CTPOSHUU
BEIIECTBA, XUMHMYECKOM CBSI3M M 3aKOHOMEPHOCTSX NPOTEKaHUA PEaKIUi,
paccMaTpuBaEeMbIX C TOYKH 3PEHHUS XMUMHUYECKOM KHHETUKH M TEPMOIMHAMHUKH.
N3ydyeHue mnepuoauyueckoro 3akoHa U llepuoguyeckoid CUCTEMBbl XUMHYECKHX
AJIEMEHTOB 0a3uPyeTCs Ha COBPEMEHHBIX KBAHTOBOMEXaHUYECKHX MPEICTABICHUSAX O
CTPOCHHHU aTOMa. XHMMHUYECKas CBSI3b OOBICHSICTCS C TOYKH 3PEHUS SHEPreTHUUECKUX
M3MEHEHHI TMpu €€ 00pa3oBaHMM U pa3pyLICHUH, a TakXKe C TOYKU 3PEHUS
MEXaHu3MOB €€ oOpaszoBaHus. l3ydeHue TUNOB peakuWid  JIOMOJIHAETCS
(dhopMHUpPOBaHUEM TIPEICTABICHUN 00 AJIEKTPOXUMUYECKHUX MPOIIECCaxX M AIEKTPOTIU3E
pacIuIaBoOB M PaCTBOPOB BEMIECTB. B Kypce OpraHn4ecko XMMHAH IPU PACCMOTPEHUH
PEaKIMOHHON CTIOCOOHOCTH COCIMHEHUN YEIsIeTCss 0c000€ BHUMAaHKE BOMpocaM 00
AIEKTPOHHBIX A (PeKTax, 0 B3aUMHOM BJIIMSIHUM aTOMOB B MOJIEKYJIaX M MEXaHHU3MaxX
pEaKIUu.

Ocoboe 3HaueHue UMEET TO, YTO Ha COJECp>KaHHUE KYpPCOB XUMUU YIIIyOJIEHHOTO
YPOBHSI U3YyYEHHUsI JJIsI KJIACCOB OMNpeAes€HHOro npoduis (TJIaBHBIM 00pa3oM Ha MX
CTPYKTYpPY W XapakTep JONOJHEHUHA K OOIIel cucremMe NpeMETHBIX 3HaHHi)
OKAa3bIBAIOT BIIUSIHUE CMEXKHBIE NPEeAMETHI. Tak, HAllpUMEDP, B COAEPKAHUU MPEIMETa
JUISL KJIACCOB XHUMHUKO-(PU3U4YecKoro mnpoduiis Oo0iblIoe 3HadeHUE OyayT HMETh
AJIEMEHTBhl yuyeOHOro Marepuana mo obmed xumuu. [lpu uzydeHum mnpeamera B
JAHHOM CJIy4ae akIeHT OyJeT clejaH Ha OOIIHOCTh METO/J0B MO3HAHUS, OOIIHOCTh
3aKOHOB U TEOpUA B XHUMUU U B (U3UKE: aATOMHO-MOJICKYJISIpHAs TEOpus
(MonexyIsipHasi Teopus B (PU3HMKE), 3aKOHBI COXPAHEHUSI MAaCChl U SHEPTHUH, 3aKOHBI
TEPMOJIVMHAMUKH, JJIEKTPOIN3a, IPEACTABICHUA O CTPOCHUHU BEMIECTB U APYTOE.

B To e BpeMs B cojiep:KaHUM TIpeaMeETa JIJIsl KJIACCOB XUMHUKO-OMOJIOTHYECKOTO
npoduss OONbIIMKA YACNbHBIM Bec OyIeT UMETh OpraHudeckas xumus. B sTom
Cilydae TpEeIOCTaBISIETCS BO3MOXKHOCTH JIs 0ojiee 0OCTOATENHLHOTO PacCMOTPEHUS
XUMHUYECKOW OpraHu3aIiy KJICTKH KaK OMOJOTHYECKOM CHCTEMBI, B COCTaB KOTOPOI
BXOJST, K TpPUMEPYy, TaKue CTPYKTYpPHbIE KOMIIOHEHTHI, KaK JIMIHUJbI, OENKH,
YIJIEBOJbI, HYKJIEHHOBBIE KHCIOTBI W Jpyrue. IIpm 3TOM 3HaHMS O cocCTaBe H
CBOMCTBAaX MPEACTABUTEIICH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB CIIyXKaT
OCHOBOM  JIIi  W3YYEHUS CYIIHOCTH MPOIECCOB  (DOTOCHMHTE3a, JbIXaHUS,
MUILEBAPEHUS.

B nmmane QopMupoBaHMST OCHOB HAy4yHOTO MHUPOBO33PEHUS, OCBOCHUS
0OIlIeHaYyYHBIX METOJIOB MO3HAHUS W OMbITA MPAKTUYECKOTO MPUMEHEHUS] HAYYHBIX
3HAHUW U3Yy4YeHUE TMpeaMeTra «XUMHs» Ha YriIyOoJIEHHOM YpPOBHE OCHOBAaHO Ha
MEXKIPEIMETHBIX CBSA3SX C YYCOHBIMM TMpPEIMETaMH, BXOJAIIUMH B COCTaB
peaMeTHhIX obOsacteil «EcTecTBeHHO-HaydHbIE TpeAMETh», «MaremaTuka U
uHpopmaTuka» u «Pycckuil sI3bIK U IUTEPATYPA».

[Tpu n3ydennn y4eOHOTO mpeaMeTa « XUMHUs» Ha yriayOJIEHHOM YpPOBHE TaKKe,
KaK Ha YpOBHE OCHOBHOTO M CpeaHEero oomiero odpazoBanus (Ha 6a30BOM YpPOBHE),
3a/laueil MEepPBOCTENIEHHON 3HAYMMOCTU SIBJISETCS (POPMUPOBAHUE OCHOB HAYKH
XUMHUHU KaK OOJIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW IEATEIHHOCTU
YEJI0BEKa U OJHOTO U3 KOMIIOHEHTOB MUPOBOM KyJlbTyphl. Pemienne 3Toi 3agaun Ha
yriyONnE€HHOM YPOBHE M3yUYEHHUS IIPEIMETa IpeanoaraeT peaqu3ainio TaKuX esei,



KaK:

dbopMHpOBaHUE TPEICTABICHUIA:

®0 MaTepuaJbHOM E€IUHCTBE MHpPA, 3aKOHOMEPHOCTSIX M IO3HABAEMOCTHU
SBJICHUM MPUPOJIBI, O MECT€ XMMHUU B CHUCTEME €CTECTBEHHBIX HayK U €€ Beayllei
poJii B OOECIIEYEHUU YCTOWYMBOIO PA3BUTHUS YEJIOBEUECTBA: B PEIICHUM MPOOJIeM
AKOJIOTHYECKOM, PHEPTreTUIECKON 1 MUIIEBON 0€301TaCHOCTH, B PA3BUTHU MEIUITNHEI,
CO3JJaHMU HOBBIX MAaTEPHAIOB, HOBBIX HCTOYHHKOB JHEPruu, B oOecleueHun
PaIMOHAIIBHOTO TIPUPOAOIIONH30BaHUSA, B (POPMUPOBAHUU MHPOBO33PCHUS U OOIICH
KYyJbTYphI YEJIOBEKA, a TAK)KE DKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOAHOU CPEJIC;

®OCBOCHHE CHCTEMBI 3HAHUU, JIE)KAIIUX B OCHOBE XMMHUYECKON COCTAaBIIAIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpa: (yHIAAMEHTAIbHBIX MOHSATUH, 3aKOHOB U
TEOpUM XUMHUHU, COBPEMEHHBIX MPEJCTAaBICHUN O CTPOCHHM BEIlleCTBAa HAa Pa3HbIX
YPOBHSIX  —  aTOMHOM,  HMOHHO-MOJICKYJISIPHOM,  HAJMOJIEKYJSIPHOM, O
TEPMOJIMHAMUYECKUX U KMHETUYECKHX 3aKOHOMEPHOCTSX MPOTEKAHUS XMMHYECKUX
peaknuii, 0 XWMHYECKOM pPABHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMax, 00
o0IMX HAYIHBIX MIPUHIIMIIAX XUMUIECKOTO TIPOU3BOJICTBA;

e hopMupoBaHue y 00y4JarOmMUXCs OCO3HAHHOTO TTOHUMaHUS BOCTPEOOBAaHHOCTH
CHUCTEMHBIX XMUMHUYCCKUX 3HAHUU i1 OOBSICHEHHS KIIOUYEBBIX HACH M mpoOiieM
COBPEMEHHOM XUMUH, IS OOBSCHEHUS U MPOTHO3UPOBAHUS SBJICHUM, WMEIOIIMX
€CTECTBEHHO-HAYYHYIO0 MPUPOAY; TPAMOTHOTO pEHICHHS MpoOJieM, CBS3aHHBIX C
XUMHUEH, TPOTHO3UPOBAHMS, AaHaIW3a M OICHKA C TMO3UIHUHA 3KOJIOTHUYECKOU
0€30MacHOCTH MOCJEACTBUI OBITOBOI M IPOU3BOICTBEHHON JIEATEILHOCTH YETIOBEKA,
CBA3aHHOM C XWMHUYECKUM IIPOU3BOJICTBOM, HCIOJb30BaHUEM U MepepabOoTKOM
BEIIECTB;

eyTITyOJICHUE TIPEACTABICHHA O HAYYHBIX METOJAX IMO3HAHMS, HEOOXOIUMBIX
JUTST TIPHOOPETCHHUS] YMEHWH OpPHUEHTHPOBATHCS B MHUPE BEIIECTB M OOBSICHEHUS
XUMUYCCKUX SIBJICHUH, UMEIONINX MECTO B MPHUPOJEC, B MPAKTUICCKON EATCITLHOCTH
1 TIOBCEHEBHOM KU3HU.

B mnane peanmuzammy MEepBOOYCPEAHBIX BOCTHMTATEIBHBIX W Pa3BUBAIOIIUX
GyHKIMIA [ETOCTHOW CHUCTEMBI CpeaHEero ooOiero oOpa3oBaHUS TPH U3YyYEHUU
npeaMeTa «XuUMUs» Ha YrIIyOJIEHHOM YPOBHE OCOOYIO aKTyallbHOCTh NMPHUOOPETaIoT
TaKue IeJId U 3aJ1a4M, KakK:

®BOCIHUTAHKE YOCKIEHHOCTH B TIO3HABAEMOCTH SIBJICHUM MPUPOIBI, YBAKECHUS K
MIPOIIECCY TBOPYECTBA B OOJACTH TCOPETHYCCKUX W TMPHUKIATHBIX HCCICIOBAaHUN B
XUMUH, (OpMUpPOBaHME MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU;

®pa3BUTHE MOTHBAIMM K OOyYEHHWIO W TIO3HAHUIO, CIIOCOOHOCTEH K
CAMOKOHTPOJII0O W CaMOBOCTIHTAHHIO HA OCHOBE YCBOCHUS OOIIEYEIIOBEUECKUX
IIEHHOCTEM;

®pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, WHTEUICKTYalbHBIX W TBOPUYECKHX
criocoOHOCTe oOydJaronuxcs, (GOpMUpPOBaHUE y HUX CO3HATEILHOTO OTHOIICHUS K
CaMOOOpa30BaHUI0 M HEMPEPHIBHOMY OOpPa30BaHUIO KaK YCIOBUIO YCHEITHOM
po(eCCUOHATEHON M OOIIECTBEHHOM JIeATEIbHOCTH, OTBETCTBEHHOTO OTHOIIEHUS K



CBOEMY 3[I0POBBIO U OTPEOHOCTH B 3I0POBOM 00pa3e KU3HU;

eopMUpOBaHME YMEHHMM M HABBIKOB Pa3yMHOTO MPHUPOAOIOIb30BaAHNUS,
Pa3BUTHE PKOJIOTMUECKOU KYJIBTYphI, MPUOOPETEHHE OMBITa 00IIECTBEHHO-TIOJIE3HON
HKOJIOTUYECKOH ESITEIbHOCTH.

MecTo B y4eOHOM ILIaHE
OO1mee Yrcio 4acoB, MPETyCMOTPEHHBIX JUTSI H3yYSHHUSI XUMUW Ha YTITyOJICHHOM
YpOBHE cpemHero obmero odpazoBanwmsi, coctaBiseT B 10-11 kmaccax 204 gacos (3
yaca B HEJICITIO).

Coaep:xanue 00yueHust

10 kanacc

Oprannyeckasi XuMus

Teopernvyeckue OCHOBbI OPraHUYeCKON XMMHUH.

[IpeameT u 3HaUE€HHE OPTraHUYECKON XMMUHU, TIPEJICTABICHHE O MHOT000pa3uu
OPraHUYECKUX COCAUHECHUMU.

OJEKTPOHHOE CTPOEHHME aToMa YIJIepoJa: OCHOBHOE U BO30YXKIAEHHOE
COCTOSIHMA. BaneHTHbIE BO3MOKHOCTH aroma yriepoja. XUMHUYECKas CBS3b B
OPraHUYECKUX COCIMHEHUSX. TuIbl THOpUIM3AIMA aTOMHBIX OpOUTAlIel yTiepoja.
Mexanu3aMbl  00pa3oBaHUsSI  KOBaJEHTHOM CBsi3u  (OOMEHHBIH W JOHOPHO-
aKkuentopHslii). Tumbl nNEpeKpbhIBaHUS AaTOMHBIX OpOUTAEd, G- H  T-CBA3M.
OnunapHasi, 1BOWHas W TpoWHas cBsi3b. CrocoObl pa3phiBa CBSI3€M B MOJIEKYJaX
opraHuueckux BemiecTB. IloHsiTue o0 CBOOOAHOM paaukaine, Hykiaeopuiae Hu
anexTpodue.

Teopuss  cTpoeHusi opraHmyeckux coeauHennii  A.M. bytnepoBa wu
COBPEMEHHBIE MPEJICTABICHUSA O CTPYKTYypE€ MOJIEKYJI. 3HAUEHUE TEOPUU CTPOCHUS
OPraHWUYEeCKUX  COCIUHEHUN. MOJNEeKyIsIpHbIE W  CTPYKTYpHBIE  (OPMYJIBL.
CtpykTypHbIe (POPMYIIBI pa3IMYHBIX BUAOB: pa3BEPHYyTAasi, COKpaIIEHHAs, CKEJIETHAS.
N3omepusi. Buabsl wn3omepuu: CTPYKTYpHasi, HPOCTPAHCTBEHHAs. JIEKTPOHHBIC
3G (}EeKTh B MOJEKYJIaX OPraHUYECKUX COCAMHEHUHN (MHIYKTUBHBIA U ME30MEPHBIN
3¢ dexTsr).

[IpencraBnenne o knaccupukanuu opraHudeckux BemiectB. [lonsatue o
¢bynkunoHansHOM Tpynne. ['omonorus. I'omonoruueckue psiapl. CuctemaTHdeckas
HOMeHKJIaTypa opranudeckux coeauHeHuid (IUPAC) u TpuBHanbHbIE Ha3BaHUSs
OTAEIbHBIX MPEICTABUTEIICH.

OcobenHocTd W KiacCcU(UKALMS OPTaHUYECKUX peakuuil. OKUCIUTETHHO-
BOCCTAHOBUTEJbHBIE PEAKIINU B OPraHUYE€CKON XUMUHU.

JKCNepUMEHTATbHbIE METOAbI N3YYEeHHUS BeleCTB M UX NMpPeBPalleHuil

O3zHakomiieHHe ¢ 00paslamMu OpPTaHMYECKHX BEIIECTB U MaTepuaiaMH Ha WX
OCHOBE, OIIBITBI MO TMPEBPALICHUID OPraHWYECKUX BEIIECTB NPU HArPEBAHUU
(aBneHue, OOYTIMBAaHWE W TOPEHHE), KOHCTPYMPOBAHUE MOJEICH MOJEKYII
OPTraHUYECKUX BEILIECTB.

Yriesoaopoabl

Ankanbl. ["'omosiorudeckuil psii ankaHoB, oOmias (GopMmysa, HOMEHKIIATypa U
M30MEPUS. DJIEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AJIKAHOB, SpP3-



ruOpuau3anmsi aTOMHBIX OpOuTaneil yriepoaa, G-CBsi3b. DuU3MUECKHE CBOWCTBA
AJIKaHOB.

XUMHUYECKHE CBOWMCTBA QJKAaHOB: PEAKIUU 3aMEIICHUS, H30MEpU3alu,
NETUAPUPOBAHUS, LUKIW3ALUUNA, NUPOJIA3a, KpPEeKuHra, ropeHus. [IpencraBienne o
MEXaHU3ME PEAKIU PaJUKaIbHOrO 3aMEILICHMUS.

Haxoxnenue B mpupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE aIKaHOB.

[uknoankanel. OOmas dbopmyna, HoMeHKIaTypa U uzomepus. OcoOeHHOCTH
CTPOCHUSI U XUMHUYECKUX CBOMCTB MajibIX (IIUKJIOMPOIAH, [UKIOO0yTaH) U OOBIYHBIX
(IIMKJIONIEHTAH, MUKJIOTEKCaH) IUKIoanKkaHOB. CrocoObl MOTYyYeHUSI U MPUMEHEHHE
[IUKJIOAJIKAHOB.

Ankenpl. ['oMonorudeckuii psij ajkeHoB, oOmias (opmyna, HOMEHKIATYpa.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ aJIKEHOB, SP2-TUOPUAN3ALINS
aTOMHBIX opOuTanel yriaepojaa, 6- u n-cBs3u. CTpyKTypHas u reomeTpudeckas (Iuc-
TpaHc-) uzomepus. Gu3ruecKre CBOMCTBA AJIKEHOB.

XHUMUYECKHE CBOMCTBA: PEaKIUU MPUCOCIUHEHUS, 3aMELLEHUS B O-TI0JIOKEHUE
IpU JBOMHON CBSA3M, MOJMMepU3aluuu W okucieHus. [IpaBuno MapkoBHUKOBA.
KauecTBeHHbBIE peaKIMU Ha JBOWHYIO CBSI3b.

CriocoObl OJTy4YeHUs U IPUMEHEHUE aJTKEHOB.

AJIKaEHBI. Knaccuduxanus aJKaJINeHOB (compsKEHHBIE,
W30JIUPOBAHHbBIC, KyMYIuposanusie). (OCOOEHHOCTH DJIEKTPOHHOTO CTPOEHUS H
XAMHUYECKUX CBOMCTB CONPSDKEHHBIX JUEHOB, 1,2- wu 1, 4-ipucoenvHeHue.
[Tomumepuzanus conpsikEHHbIX JAHEHOB. CrnocoObl TMOJYy4YEHUST W IPUMEHEHHE
aJIKaJIuCHOB.

Ankunbl. ['omonorudeckuil psiji aikuHOB, oO1as ¢hopmyia, HOMEHKIATypa U
M30MepHs. DJIEKTPOHHOE M TMPOCTPAHCTBEHHOE CTPOCHUE MOJEKYJ aJIKHHOB, Sp-
rudpuau3anms aTOMHBIX opOuTaneil yriepoaa. dusmueckue CBOWCTBA AJIKUHOB.
XHUMHUYECKHE CBOMCTBA: PEAKIMU MPUCOCAUHEHUS, JUMEPU3AIMU U TPUMEPU3ALINH,
OKHUCJIeHUA. KHCIOTHBIE CBOWMCTBA aJKWHOB, UMEKOIIUX KOHIIEBYKO TPOWHYIO CBS3b.
KauecTtBeHHble peakiuu Ha TPOWHYIO CBsi3b. CrOCOOBI MONYYEHUS U MPUMEHEHUE
AJKUHOB.

ApomaTudeckue yriaeBoAoponbl (apeHbl). ['OMOIIOrMYECKHil psii  apeHoB,
oOmasi gopmMyiia, HOMEHKJIATypa U WM30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIBI OeH30J1a. PU3UYECKHE CBONCTBA ApCHOB.

XuUMUYECKHEe CBOWCTBA OEH30JIa M €ro TOMOJIOTOB: pPEaKIMM 3aMelieHUus B
OCH30JbHOM KOJIbIIE U YIJICBOJOPOJHOM pajKajie, peakiuud MPUCOSTUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3oja. IlpeacrtaBieHne 00 OpPUEHTHPYIOIIEM JACHCTBUU
3aMecTuTeNied B OEH30JIbHOM KOJIbIIE Ha TMpUMEpPe aJKWIbHBIX PaJUKaJIOB,
KapOOKCUJILHOM, THIPOKCUIIBHOM, aMUHO- U HUTPOTPYIIIbI, aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XMMHUYECKUX CBOMCTB cTuposa. [lonmumepuszanus ctupoia.

CriocoObI OSTydeHHs ¥ MPUMEHEHHE apOMATHUYECKUX YTIIEBOOPOIOB.

[Tpuponusiii ra3. IlomytHeie HedTaHbIe Ta3bl. HedTh u €€ mpoucxoxiacHue.
Kamennsiii yronb u mpoaykThl ero mepepadoTku. CrocoObl mepepaboTku HePTH:
MEepPEeroHKa, KPEKWHT (TePMUUYECKHM, KaTaMTUYECKUl), PUDOPMUHT, MHUPOIIHU3.
[IponykThl mepepaboTku HEDTH, UX TPUMEHEHHE B MPOMBIIIIJICHHOCTH U B OBITY.

['eHeTnyeckas CBSI3b MEXKIY Pa3IMYHBIMU KJIACCAMU YTJIEBOIOPOJIOB.



DNEKTPOHHOE CTPOECHHME TaJOre€HIIPOU3BOAHBIX YIVIEBOJOPOIOB. Peakiuun
3aMEUIEHNs TajJoreHa Ha TUIPOKCOTPYILY, HUTPOTPYIIly, IMAHOTPYIIILY,
aMmuHOrpynmy. JIeiicTBHE Ha rajoreHIPOU3BOJAHBIE BOJHOIO U CIUPTOBOTO PACTBOPA
ménoun. B3anmoneicTBUE AUTaIOr€HalKaHOB C MarHueM W UHMHKOM. [loHsTHE 0
METAJUIOOPTaHUYECKUX  COEAMHEHUsAX. VCMonp30BaHUME  TAJIOTEHITPOU3BOJIHBIX
yTIEBOAOPO/IOB B OBITY, TEXHUKE U MIPU CUHTE3€ OPraHUYECKUX BEIECTB.

JKCIePUMEHTAIbHbIC METOAbI U3YYCHHUS BeleCTB M UX NMpeBPallleHuil

W3ydyenne  ¢Gu3MYECKUX  CBOMCTB  YIIEBOAOPOAOB  (PacTBOPUMOCTH),
KAUECTBEHHBIX PEAKLUMN YIJIIEBOJOPOJOB pPa3IUYHBIX KiaccoB (oOeclBeYMBaHUE
OpOMHOW WM HOAHOW BOJBI, pPAacTBOpa TEpPMaHTAaHATA Kajus, B3aUMOCHCTBHE
aleTWICHa ¢ aMMHadHbIM pacTBOpoM okcuga cepebpa(l)), kadecTBeHHOE
oOHapyX€HHE YIJIEpOJa M BOJOPOJIa B OpPraHUYECKUX BEIIECTBAX, MOJyYEHHE
STUJIEHA M H3y4YEHHE €ro CBOWCTB, O3HaKoMJIeHHE ¢ KoJulekuusmu «HedTe» u
«Yronby, ¢ 00pa3liaMu IJIACTMACC, KAy4yKOB U PE3UHBI, MOJICTUPOBAHUE MOJEKYII
YIJIEBOAOPOIOB U TAJIOT€HIIPOU3BOIHBIX YTIIEBOJOPOIOB.

Kucnopoaconepxaimue opranu4yeckue COeJUHEHUS

[IpenenbHbie onHOATOMHBIE cruUpThl. CTpoeHHe MoJieKyn (Ha mpuMepe
MeTaHoJa | 9dTaHoja). [‘oMonormueckuit psing, oOmas QopMyna, H3OMEpPHS,
HOMEHKJIaTypa ©  kinaccuduxanusa. Dusudeckue  CBOWCTBA  MPEAENIbHBIX
OJIHOATOMHBIX CIUPTOB. BoOIOpOoIHBIE CBSI3M MEXAY MOJIEKYJaMH CIUPTOB.
XHWMHUYECKUE CBOWCTBA: pEAKUWH 3aMEIIECHUsA, JAETUAPATALNH, OKHUCICHUS,
B3aUMOJICHCTBUE C OPTraHMYECKUMHU UM HEOPraHMYECKUMU KHciioTamu. KauecTBeHHas
peaklys Ha OJHOATOMHBIE CHHUPTHL. JlelicTBHE 3TaHOJAa M METaHOJIa Ha OpraHUu3M
yesoBeka. CriocoObl MOJYyYEHUs U IPUMEHEHNE OTHOATOMHBIX CIIUPTOB.

[IpocTeie 3¢upbl, HOMEHKIaTypa U u3oMepusi. OcoOeHHOCTU (U3UYECKUX U
XUMHUYECKUX CBOWCTB.

MHoOroatoMHble CHUPTHI — OSTUJICHIJIMKOIb W TIHLEpUH. DPU3NUecKUe u
XUMHYECKUE CBOMCTBA: PEAKIMMU 3aMEUICHUs, B3aUMOJECHCTBUE C OPraHUYECKUMU U
HEOPTraHUYECKUMHU KHUCJIOTaMH, KaUeCTBEHHAsl pPeaklMsi HA MHOTOATOMHBIE€ CIUPTHI.
[IpeacraBnenre 0 MEXaHU3ME PEaKIUii HYKICOPUIHHOTO 3aMelieHus. JlelicTBre Ha
opranusm yesnoBeka. CriocoObl MOMyuYeHUs U MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

@®enon. CrpoeHuE MOJEKYJbl, B3aUMHOE BIHMSHUE THUIPOKCOTPYIIBI U
oenszonpHOro sigpa. dusnueckue cpoiicTBa (enHona. OCOOEHHOCTH XUMHUYECKUX
cBOMCTB (eHona. KauecTBeHHble peakuuu Ha ¢GeHosn. TOoKCHYHOCTH (heHona.
CnocoOsI nostyueHus u npuMmeHenue henosa. GenondopmanbaeruaHas cMoa.

KapOoHuiibHbIE COETMHEHHS — aNIbJETU/IBI M KETOHBI. DJIEKTPOHHOE CTPOEHUE
KapOOHWIbHON Tpynnbl. ['oMonormyeckue psiabl adbIAerHIOB M KETOHOB, 0OIIas
dbopmyna, u3zoMepus W HOMeHKJIarypa. DU3MYECKUE CBONCTBA aJbJCTUIIOB H
KETOHOB. XMMHMYECKHE CBOMCTBA aJbJETUJIOB U KETOHOB: PEAKIUU MPUCOCIUHEHUS.
OxucrieHHe anbJeruJioB, KAaueCTBCHHBIC peaknuu Ha anbaeruasl. CrocoOb
MOJTYYEHHUS U IPUMEHEHHE AJIbJIETU/IOB U KETOHOB.

OIHOOCHOBHBIE Tpe/ieibHble KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KHCIIOT. 3oMepus u HOMeHKiatypa. Pu3nueckre CBOWCTBA
OJTHOOCHOBHBIX TPEACIbHBIX KapOOHOBBIX KHCIOT. BojopoaHble CBSI3M MEXKIY
MOJIEKYJIaMHA KapOOHOBBIX KHCIIOT.



XUMUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOWMCTBA, peakuusl dTepudukaiu,
peaklMy C ydacTUeM YIJIEBOJOpPOAHOro paaukaiga. OCOOEHHOCTH CBOWCTB
MYpaBbUHOM KHUCIOTHL. [IoHSTHE O MPOU3BOAHBIX KAPOOHOBBIX KHUCIOT — CJIOKHBIX
a¢upax. MHoroo6pasue KapOOHOBBIX KHCIIOT.

Oco0OeHHOCTH CBOWMCTB HEMPEETbHBIX U apOMAaTHYECKUX KapOOHOBBIX KHUCIIOT,
JTUKapOOHOBBIX KHUCJIOT, THUAPOKCUKAPOOHOBBIX KHUCIOT. lIpencraButenu BhICIIUX
KapOOHOBBIX KHUCJIOT: CTE€apUHOBAs, NAJIbMUTHHOBAs, OJICMHOBAs, JUHONEBAS,
Jaunonenoeas Kucaotel. CnocoObl MOTYYEHUs U TPUMEHEHUE KapOOHOBBIX KUCIIOT.

Crnoxusie »¢upsl. ['omonornueckuid psng, obmas ¢dopMmyna, u30Mepus U
HOMEHKJIAaTypa. DPU3NYECKMe M XUMHUYECKHE CBOWCTBA: THAPOJIH3 B KHUCION U
LIETIOYHOM Cpefe.

Kupwi. Ctpoenne, ¢puznueckiue U XUMUYECKHE CBOMCTBA JKUPOB: TUIAPOIU3 B
KHCJION M 1IeNoYHON cpeae. OCOOEHHOCTH CBOMCTB HUPOB, COAEPKAIIUX OCTATKH
HEMPEEIbHBIX JKUPHBIX KACIOT. JKUPBI B IPUPO/IE.

MBpbI1a KaK COJIM BBICITUX KapOOHOBBIX KHUCJIOT, X MOFOIIIEE JCHCTBHE.

OO6mmas xapakTepucTuka yrieBojoB. Kinaccudukarus yrieBogaoB (MOHO-, IU- U
MOJIUCAXaAPUJIbI ).

Monocaxapuapl: TIOK03a, (PpyKTO3a, rajakTo3a, pudo3a, 1e30KCHpubo3a.
@u3nuecKue CBOMCTBA U HaXOXkAeHUE B npupoae. DoTocuHTes.

XHWMUYECKHE CBOMCTBA TJIIOKO3bI: PEAaKIUU C YYaCTHEM CIUPTOBBIX U
albJACTUJHON TpyMNN, COUPTOBOE U MOJOYHOKHCIOE OpoxkeHue. IIpumeHenue
TJIFOKO3bI, €€ 3HAYEHNE B )KU3HEICATENbHOCTH OPTraHU3Ma.

Jucaxapuael: caxapo3a, MajbTO3a M JaKTO3a. BoccTaHaBIMBamOIIME U
HEBOCCTaHABIIMBAIOIIME Jucaxapuipl. l'uapomu3 aucaxapunaoB. Haxoxnenue B
MIPUPOJIC U PUMEHEHUE.

[Tonucaxapuasl: Kpaxmal, INIMKOT€H U Leiunoio3a. CTpoeHne MakpoOMOJIEKYI
KpaxMaJia, IIMKOT€Ha U LEeJUTH003bl. PU3HYEeCKHE CBOMCTBA KpaxXMalia U LEJTH0JIO3bI.
XHUMUYECKHE CBOMCTBA Kpaxmaja: THAPOJIN3, KauyeCTBEHHAs PEaklUsi C HOJOM.
XVMMHUYECKHE CBOWCTBA MEIUIIOIO3bI: TUAPOIN3, MOJydyeHUe S(UPOB IIEIITIONO3BI.
[TonsiTue 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTaTHBIN IIEIK).

JKCNepUMEHTATbHbIE METOAbI N3YYEeHHUS BelleCTB M UX NMpPeBpalleHuil

PacTBOpUMOCTh pa3iMYHBIX CHOUPTOB B BOJE, B3aUMOACHCTBHE 3TAHOJIA C
HaTpUeM, OKHCIICHHE STUJIOBOTO CIHUPTAa B AaJbJETH] Ha pacKal€HHON MeIHOM
MIPOBOJIOKE, OKUCIEHUE OSTUJIOBOTO CHUPTA JAUXPOMATOM Kaius (BO3MOXKHO
WCIIOJIb30BAaHUE BHUIEOMATEPUATIOB), KAuE€CTBEHHBIC pPEAKIMU Ha albJIeruabl (c
ruapokcugom auammuncepeopa(l) u rugpoxcunom menu(Il)), peakuus riuiepuna c
ruapokcuom Meau(ll), xumudeckue CBOMCTBA pacTBOpa YKCYCHOW KHUCIOTHI,
B3aMMO/JICHCTBUE pacTBOpa TIUIIOKO3bl ¢ rujapokcuaom wmeau(ll), B3zaumoaericTBue
KpaxMaJla ¢ HMOJOM, PELICHHE 3KCIIEPUMEHTAIBHBIX 3a4ad 1o TteMam «CHupTel U
benonb», «KapooHoBbIe KHCTOTH. CIIOXKHBIC DUPHDY.

A3oTcoaep:kalye OpraHnyecKkre CoeAuHeHus

AMMHBI — OpraHWYECKHE TMPOW3BOJHBIE ammHuaka. Knaccudukarms amMuHOB:
anu(paTUIECKUe U apOMaTUIECKUE; TIEPBUYHbBIC, BTOPUYHbBIEC U TpeTudHbie. CTpOeHUE
MOJIEKYJ, oOmas Gopmyia, U30MEpHsi, HOMEHKJIAaTypa W (PU3MYECKHE CBOWCTBA.
XUMHYECKOEe  CBOWCTBa  amu(aTnuueckux  aMHUHOB:  OCHOBHBIE  CBOWCTBA,
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ANKWIMPOBAHKE, B3AUMOJEHCTBHE EPBUYHBIX AMUHOB C a30TUCTOM KucioToi. Conu
ANKWJIAMMOHHUSL.

AHWIVH — IPEACTABUTENIb aMUHOB apOMAaTHYECKOro psina. CTpoeHne aHWINHA.
B3anMHoe BiusHME TPy aTOMOB B MOJIeKyJie aHuIuHa. OCOOEHHOCTH XUMHYECKUX
CBOMCTB aHwiMHA. KauecTBeHHble peakiuu Ha aHWIMH. CrnocoObl MOJMydYeHUs U
npuMeHeHue anddaTuiyeckux aMuHoB. [lonyyeHnue aHuIMHa U3 HUTPOOEH301a.

Amunokuciotel. Homenkiarypa u uzomepus. OTAeNbHbIE MPEACTABUTENH O
AMHHOKHCJIOT: TJIMIWH, AJIaHUH. OU3NYeCKrue CBOMCTBA aMUHOKHUCIIOT. XUMUYECKUE
CBONCTBA AMHHOKHCIOT Kak aM(OTEPHBIX OPTraHUYECKUX COCAMHCHHM, pPEaKIUS
MOJIMKOHJICHCAIINKA, O0pa30BaHUE NENTHUAHOW CBsI3U. buonmornyeckoe 3HAYCHUE
aMUHOKHUCIOT. CUHTE3 U TUJIPOJIU3 TIETITH/IOB.

benku kak mnpupoansie monumepsl. llepBuuHas, BTOpUYHAs U TPETUYHAS
CTpyKTypa OenkoB. XWUMHUYECKHE CBOMCTBA OEITKOB: THAPOJN3, JICHATypaIlus,
KaueCTBEHHbIC PEaKIIMU Ha OCJIKH.

JKCIepUMEHTAIbHbIC METOAbI U3YYCHHUS BeleCTB M UX NMpeBPalleHuil

PactBopenue OenkoB B Bojie, AeHATypalusi OCJIKOB MPU HArpeBaHUU, [IBETHBIC
peakuuu Ha  O€JIKH, peHIeHHWE HSKCHEPUMEHTANbHBIX 3a7ad M0  TeMaM
«A30TCconepKalle OpraHuYEeCKUe COECOUHEHHS» U «Pacro3HaBaHUE OPraHMYECKUX
COCIUHEHUI».

BricokomoJieKyAsIpHBIE COCUHEHUS

OCHOBHBIC TIOHATHS XMMHUU BBICOKOMOJEKYJSPHBIX COEAWHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IMOJUMEPHU3ALMU, CPEAHSAS MOJEKYJApHas
Macca. OCHOBHBIE METOJbl CHHTE3a BBICOKOMOJIEKYJSIPHBIX COCIMHECHUN —
MOJIMMEPU3ALUS U MIOJIMKOHICHCALINSL.

[Tonmumepubie wmatepuansl. I[lmacTMaccesl  (MOJMATHIICH, TOJIUIIPOIMIICH,
MOJIUBUHWIXJIOPUJl,  TOJUCTUPOJ,  TMOJMMETUIMETAKpWIaT,  IMOJUKapOOHATHI,
noJIMdTUIICHTEpEePTaNar). Y THiM3aIus u nepepadoTka IiacTuka.

DnacToMephl: HATypaJbHBIN KaydyK, CHHTETUUECKHE Kaydyku (OyTalMeHOBBIH,
XJIOPONIPEHOBBIN, U30ITPEHOBBIN) U CUIIMKOHBI. Pe3nHa.

Bonokna: HaTypangbHBIE (XJIOIMOK, IMIEPCTh, MIENK), UCKYCCTBEHHBIE (BHUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKUE (KAPOH U JIABCAH).

[Tonumeps! crienuaabHOTO Ha3HaUYeHUs! (Te(IIOH, KEBJIap, JIEKTPOIPOBOISAIINE
MOJIUMEPHI, OMopa3iaraeMblie OJIUMEPHI).

DKCHEPUMEHTAJbHBIE METOAbl M3YYEHHs] BEIIECTB W HUX MPEBPALICHUMN:
O3HAKOMJIEHHE C Oo0pasllaMu MPUPOJHBIX U HUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4dyKOB, PELICHHE OSKCIEPUMEHTAIbHBIX 3amad 1o TeMe «Pacno3naBanue
IJJACTMACC U BOJIOKOH.

Pacuérnble 3a1aun

Haxoxaenue MojekyasipHOil (OpMYJIbI  OPraHMYECKOTO COSIUHEHHS TI0
MACCOBBIM JIOJISIM 3JIEMEHTOB, BXOASIIMX B €r0 COCTaB, HAX0XKICHUE MOJICKYJISIPHOU
(hOpMyJIBI OPTaHUYECKOTO COCIMHEHHUS 10 Macce (00bEMY) MPOAYKTOB CrOpaHus, 1O
KOJIMYECTBY BemlecTBa (Macce, 00BEMY) MPOMYKTOB PEAKIMU W/WUIM HCXOJHBIX
BEIIIECTB, YCTAHOBJIEHUE CTPYKTYpHOU (OpPMYISIBI OpraHWYECKOrO BEIIeCTBA Ha
OCHOBE €r0 XMMHYECKHX CBOWCTB WJIH CIIOCOOOB MOJYYEHUS, OMPEICICHHUE 0JIU
BBIXO/Ia MPOAYKTA PEAKIIUU OT TEOPETUUECKHA BO3MOKHOTO.
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MexnpeaMeTHbie CBSA3H

Peanuszanus MexXnpeaIMETHbIX CBA3€H NpU M3YyYEHUM OPraHMYECKON XUMHH B
10 kyacce ocyIlIecTBISETCS Yepe3 UCII0JIb30BAHNE KaK OOLINX €CTECTBEHHO-HAYyUHbIX
HNOHATUN, TaK W MOHATHM, NPUHATBIX B OTAEIbHBIX NpPEIMETaX €CTECTBEHHO-
HAy4YHOTO LIUKJIA.

OO11ue ecTecCTBEHHO-HAyUHbIE MOHATHS: SBJICHUE, Hay4HbIN (DaKkT, TUIOTE3a,
Teopus, 3aKOH, aHajlu3, CHHTE3, KiIacCU(pHUKalus, HaOJII0IECHUE, H3MEpPEHUE,
AKCIIEPUMEHT, MOJIEIb, MOJIEJIMPOBAHUE.

®duznka: Marepus, aTroM, D3JEKTPOH, NPOTOH, HEUTPOH, MOJIEKya,
SHEPreTUYECKUI YPOBEHbB, BEIIECTBO, TEJI0, 00bEM, arperaTHOE COCTOSIHUE BEIIECTBA,
busznyeckre BeIMUNHBI, €AMHUIIBI H3MEPEHHUs, CKOPOCTh, SHEPTHUS, Macca.

buonorus: kmerka, oprasm3M, OJKOCHCTeMa, Ouocdepa, MeTaboIm3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIA W TEeTepOTPO(HBIA THUN NUTaHUS, OpOKEHHE,
(doTOCUHTE3, IbIXaHUE, OEIKH, YIIIEBOAbI, )KUPBI, HYKJIIEHHOBBIE KUCIIOTHI, (PEPMEHTBHI.

['eorpadusi: mosie3HbIe HCKOMAEMBbIE, TOIIUBO.

TexHonorus: NUIIEBbIE MPOAYKThl, OCHOBBI PAlMOHAJIBHOTO MHUTAHMUS,
MOIOIIME CPEICTBA, MATEPUAIIbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 kaace

Teopernyeckue OCHOBbI XUMHHU

Atom. CocTaB aTOMHBIX SA€p. XUMHYECKMU dJIeMEHT. M30Torsl.
KoprnyckynsspHO-BOTHOBOM Qyann3M, IBOWCTBEHHAS NPUPOJA d1eKTpoHa. CTpoeHUe
ANIEKTPOHHBIX 00OJIOUYEK ATOMOB, KBAHTOBBIE YHCJIA. DHEPreTHUYECKUE YPOBHH H
o xypoBHU. AToMHBIE opOuTanu. Kinaccudukanus XuMA4eCcKuX 3JIEMEHTOB (S-, P-, d-
, f-amementsl). PacmpeneneHue 3IIEKTPOHOB IO aTOMHBIM OpPOWTAJSIM, TPUHITUIT
MHUHUMyMa OSHepruu, npuHiun Ilaymm, npaBuno Xynza.  OJIEKTpOHHBIE
KOH(UTypaly aTOMOB 3JIEMEHTOB NEPBOrO—4E€TBEPTOrO MEPUOJIOB B OCHOBHOM HU
BO30Y)XIEHHOM COCTOSIHUHM, SJEKTPOHHBbIE KOH(purypamuu uoHoB. I[loHsiTHE 00
SHEPIrUH NOHU3ALNH, SHEPTUH CPOJICTBA K 3JIEKTPOHY. DIIEKTPOOTPULIATEIBHOCTD.

Ilepuonnueckuit 3axkoH U llepmoguueckas cucreMa XMMHUYECKUX JJIEMEHTOB
J.. MenneneeBa. CBsizb mnepuoanyueckoro 3akoHa u lleproanyeckoil cUCTEMBI
XUMUYECKUX  DJIEMEHTOB C  COBPEMEHHOM  TEOpHUEHd  CTPOEHUS  aTOMOB.
3aKOHOMEPHOCTH MU3MEHEHUS! CBOMCTB XMMHUYECKUX DJIEMEHTOB M 00pazyeMbIX UMHU
MPOCTHIX U CIOXKHBIX BEIIECTB MO TpyHnaM U neprojaM. 3HaYeHUe MepruoIuIeCcKOro
3akoHa /[.1. Menaeneena.

XuMH4YeCcKass CBA3b. BHAbl XUMHYECKOW CBSI3U: KOBAJICHTHAs, HWOHHAaf,
MeTainyeckasi. MexaHu3Mbl 0Opa3oBaHUsS KOBAJCGHTHOM CBSI3UM: OOMEHHBIN U
JOHOPHO-aKIENTOPHBIN. DHEeprust v JiuHa cBs3U. [1oIApHOCTH, HANPaBIEHHOCTh U
HaChbIIa€MOCTh KOBAJICHTHOW CBA3U. KpaTtHeie cBs3u. Bopopoanas CBs3b.
MexXMONEKYIIApHBIE B3aUMOICVCTBHS.

BaneHTHOCTh W BaJIeHTHBbIE BO3MOXHOCTH aTOMOB. ['MOpuan3anusi aTOMHBIX
opburtaneii. CBS3b JJIEKTPOHHONW CTPYKTYpPhl MOJIEKYJT C HUX T'€OMETPUYECKUM
CTpPOEHHEM (Ha IPUMEPE COEAMHEHUI 3JIEMEHTOB BTOPOIO IEPUOA).

[IpencraBneHre 0 KOMIUIEKCHBIX COeIHMHEHHsIX. COCTaB KOMIUIEKCHOTO HOHA!
KOMIUIEKCOOOpa3zoBatenb, JjuraHabl. KoopauHaumonnoe uwncio. Homenknartypa
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KOMIUIEKCHBIX CO€JMHEHHI. 3HaueHue KOMIUIEKCHBIX coenuHeHuil. Ilonarue o
KOOPAVNHAMOHHON XHUMUHU.

BemectBa  MOJEKYJISIPHOTO M HEMOJEKYJISIPHOTO  CTPOE€HUsA.  THIIbI
KPUCTANIMYECKUX PEIIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonarne o mucnepcHbix cucrtemax. MctuHHbIE pacTBOpbl. [IpencraBienne o
KOJUIOUAHBIX pacTBOopax. CrocoObl BeIpaKEHUSI KOHIIEHTPALMK PACTBOPOB: MaccoBas
JOJIsI  BEIIECTBa B pacTBOpe, MOJISIpHAs KOHUEHTpauus. HacbellieHHbIe ¢
HEHACBHIILIEHHBIE PACTBOPHI, pACTBOPUMOCTh. Kpucranioruaparsl.

Knaccudukarys m HOMEHKJIATypa HEOPTaHWUYECKHX BEIIECTB. |pUBHUAILHBIC
Ha3BaHMS OT/EJbHBIX IPEACTABUTENIC HEOPraHUYECKUX BEIIECTB.

Knaccudukaius XUMUYECKUX PEAKIMi B HEOPraHWYECKOW M OpraHHMYeCcKOn
XUMHUU. 3aKOH COXPAHEHHMS MAacChl BEIIECTB; 3aKOH COXPAHEHUS U MpPEBpallCHUs
DHEPTUU TIPH XUMHUYECKUX peakmmsix. TermtoBbie d()PEKThl XUMUUSCKUX PEaAKITH.
TepmoxumMu4eckre ypaBHEHUSI.

CKOpOCTh XMMHYECKOW peakinu, €€ 3aBUCHUMOCTh OT Pa3IU4HbIX (HhaKTOPOB.
['omoreHHbl€ U reTeporeHHbie peakuu. Katanus u katanu3atopsl.

OOpatumbie U HeoOpaTUMBIE peakluu. XuMudeckoe paBHoBecue. KoHcranra
XUMHYECKOro paBHOBecHsl. DaKTOpbI, BIUSIONIME HA IMOJOKEHUE XHUMUYECKOTO
pPaBHOBECHUS: TEMIIEpaTypa, JABJIICHHE M KOHUEHTPALUH BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Tpunoun Jle [laTense.

OnekTponutuueckass auccouuanuss. CuibHble UM claOble  AJIEKTPOJUTHI.
Crenenp nucconumanuu. MonHoe mpousBeneHue BoAbl. Cpena BOAHBIX PacTBOPOB:
KHUCJIOTHAs, HEeWTpasbHas, menodHas. Bomopoansiii mokazarens (pH) pactBopa.
I'unponus coneit. Peakunn HOHHOTO OOMEHA.

OKHUCIUTEIbHO-BOCCTAHOBUTEIIBHBIE  PEAKIIUH. CreneHb  OKHCJICHHUS.
Okucinurenb W BOCCTAHOBUTEINb. lIpomecchl OKHCIEHUS UM BOCCTAaHOBJIICHMSI.
Bakneiinme OKHCIMTEIM W BOCCTAaHOBUTENIW. MeTOJ SJIEKTpPOHHOro OanaHca.
DJIEKTPOJIN3 pAaCTBOPOB M PACIIABOB BEILIECTB.

JKCNepUMEHTAIbHbIE METOAbI U3YYEeHHUS BeleCTB M UX NMpPeBpalleHuil

Pa3noxkenne mnepokcuia BOAOPOAA B MPUCYTCTBUM KaTalau3aropa, MOAEIH
KPUCTAJUIMUECKUX PEHIETOK, MPOBEECHNE PEeaKluii MOHHOTO OOMEHa, OIpe/esieHHue
CpeAbl PacTBOPOB C MOMOILIBID HWHIAUKATOPOB, HW3YUYEHUE BIUSHUS Pa3IMYHBIX
(akTOpOB Ha CKOPOCTh XUMHUYECKOHW pEaKIuH U TOJOXKEHUE XHUMHYECKOTO
paBHOBECHSL.

Heoprannyeckasi xummus

[TonoxeHnne HemeTawioB B lleproanyueckoi CUCTEME XUMUYECKUX JIEMEHTOB
JI.. MenpaeneeBa U OCOOCHHOCTH CTPOEHUS UX aToMOB. DU3MYECKHE CBOWCTBA
HEMETaJUIOB. AJUIOTpONHsl HEMETAUIOB (Ha MpuMepe Kuciaopoza, cepsl, dhochopa u
yriepoza).

Bonopon. Tlomydenue, ¢usznueckre W XUMUYECKHE CBOWCTBA: PEAKIUU C
MEeTaJJIaMH U HEMETaJlJlaMU, BOCCTAHOBHUTENIbHbIE CBOWCTBA. ['mapuasl. TorminBHbEIE
AJIEMEHTBI.

["amorensl. Haxoxaenwe B mpupoje, CrocoObl MoydeHus, (HU3UYecKue M
XAMUYECKHE CBOMCTBA. [ aJloreHOBOAOpOMBI. BaxkHeummne KUCIOPOACOACpKAIIIE
coenuHeHHs TanoreHoB. JlabopaTopHble W MPOMBINUIEHHBIE CIIOCOOBI TMOTYYEHUS
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rajgoreHoB. [[pumeHeHune raJsoreHoB U X COCIUHEHHM.

Kucnopon, o3on. JlaGopaTopHble M HPOMBIIUICHHBIE CIOCOOBI MOJYyYEHHUS
kuciopona. PU3MYECKHe U XUMHUUYECKHME CBOWCTBA M NPHUMEHEHHE KHUCIOpoAa H
030Ha. OKCUBI U IEPOKCUIBI.

Cepa. HaxoxzaeHnue B TpUpOAE, CIOCOObI TMOJy4YeHUS, (PUIHUECKHE WU
xumudeckue coictsa. CepoBoaopo, cynbduabl. Oxcun cepbi(IV), okcun cepoi(VI).
CepHucras U cepHasi KUCJIOTHl U UX coid. OCOOEHHOCTH CBOWMCTB CEPHOM KHUCIOTHI.
[Iprmenenue ceppl ¥ €€ COETMHEHU.

Azor. Haxoxxmenme B TMpUpoAe, CHOCOOBI TOMy4YeHHs, (HU3MUeckue u
XUMHUYECKUE CBOWCTBA. AMMUAK, HUTpUIbl. OKcHIbI a30Ta. A30THCTas M a30THas
KHUCJIOTHI U UX coyii. OCOOEHHOCTU CBOMCTB a30THOM KucHO0ThL. [IpruMeHeHue a3oTa u
€ro COeIMHEHHI. A30THBIE yI0OpEHHUS.

®ochop. Haxoxmenwe B mpupose, CHOCOOBI TMONYYCHHUS, (PUBHUECKHE H
xumudeckue cpoiictBa. Pochuast u dochun. Oxcuasl docdopa, QocopHas
kuciota u e€ conu. MetadochopHas u nupodochopHas kucioTsl, Gochopucras u
dbochopHoBarrcTas kuciaoThl. Ilpumenenme Qochopa U €ro COCIUHCHUI.
docdopubie yaoOpeHus.

VYriepoa, HaxoXkJIeHHUE B pUpoJie. AJUTOTpoIHbIe MoauduKkanmu. Ousndeckue
U XMMHUYECKHE CBOMCTBA MPOCTHIX BELIECTB, 00pa30BaHHBIX yriepoaoM. OKcun
yraepoaa(ll), okcun yraepona(IV), yronbHas kuciaora u e€ coii. AKTUBUPOBAHHBIM
yroib, aacopouus. dymiepensl, rpadeH, yriaepoaHble HaHOTPYyOku. lIpumenenue
MPOCTHIX BEIIECTB, 00OPa30BaHHBIX YIIEPOIOM, U €0 COEAMHEHHIA.

Kpemunii. HaxoxxneHue B mpupone, crnocoObl MOJIYyYEHHs, (PU3HUECKHE U
xumuueckue cpoictBa. Oxcun kpemuusa(IV), kpemHueBas KUCIOTa, CHUIUKATHI.
IIprumeHnenne kpeMHus U ero coennHeHui. CTEeKI0, €ro NoJIydeHue, BUIbI CTEKIIA.

[Tonoxenne meramnoB B llepuoguueckol cucremMe XMMHUYECKHUX JJIEMEHTOB.
OcCoOEHHOCTH  CTPOCHUS  DJIGKTPOHHBIX ~ OO0OJIOYEK  aTOMOB  METaJUJIOB.
PacnipocTpaHeHne XHMHUYECKUX 3JIEMEHTOB-METAIJIOB B 3eMHOM Kope. OOmme
¢duszndeckue CcBOiCTBa MeTawioB. [IpumeHeHue MeTaiioB B OBITY M TEXHHUKE.
CnuiaBel METAJIOB.

DNEKTPOXUMHUUYECKUN  psii  HampspkeHud  MertauioB.  OOmme  crnocoOsbl
MOJIYYEHHS] METAJUIOB: TUAPOMETAILTYPTHUsl, TUPOMETAILTYPTHUsl, SIEKTPOMETAILTYPTHSL.
[TonsiTre o koppo3uu MeTaioB. COCOObI 3aIIUTHI OT KOPPO3HH.

OO6mass xapakrepuctuka MetamioB I[A-rpynmel Ilepuognyeckodt cucteMbl
XUMHUYECKUX 3JIeMEeHTOB. Hatpuil n kanuii: nmoigydyeHue, GU3NUECKUE U XUMUYECKUE
CBOMCTBA, IPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTUHEHUH.

Oobmas xapaktepuctuka MetaioB I[A-rpynnsl Ilepuogumueckoil cucteMbl
XUMUYECKUX JJIEMEHTOB. MarHuii ¥ KaJlblMi: TMOJdydyeHue, ¢GU3UIECKHe |
XUMUYECKUE CBOWCTBA, NPHUMEHEHHE TPOCThIX BEHIECTB U HUX COEIMHEHHM.
XKécTtrocTb BOJBI U cIOCOOBI €€ ycTpaHEeHUs. ATIOMUHUI: TOody4YeHue, pu3ndeckue u
XUMUYECKUE CBOMICTBA, INPUMEHEHHE IIPOCTOrO BEUIECTBA M €ro COEIWHEHHM.
AMdoTepHbIE CBOWCTBA OKCHAA W THAPOKCUIA QTIOMUHUS, THIPOKCOKOMIUICKCHI
amomunug. OOImas XapakTepUCTUKAa METAIOB MOoO0uYHBIX moarpynmn (b-rpymm)
[Teprnoanyeckoi CUCTEMbl XUMUYECKUX 3JIEMEHTOB.

du3nyecKkne U XMMUYECKHE CBOMCTBA Xpoma U ero coeauHeHuid. OKCcUabl U
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ruapokcuasl  xpoma(ll), xpoma(lll) m xpoma(VI). XpomaTel U JauXpomaThl, UX
OKHCIIUTEJIbHbIE CBOMCTBA. [lonyueHne u npuMeHEeHne Xpoma.

@u3nueckue M XUMHYECKHE CBOMCTBA MapraHila M €ro COEOUHEHHUI.
Baxneiimme  coemunenus — Mapranua(ll), wmapranna(IV), wmapranna(Vl) wu
mapranna( VII). [lepmanranaT kamusi, ero OKMCIUTENIbHBIE CBOMCTBA.

@u3nuecKue U XMMHYECKHE CBOMCTBA XKEJe3a U €ro coequHeHuil. OKCupl,
ruapokcuasl u conu xenesa(ll) u xxenesa(lll). Ilonyuenue u nmpuMeHeHUe Keje3a U
€ro CIUIaBOB.

Ou3nYeCKne U XUMUYECKUE CBOWCTBA Menu U €€ coeauHenuil. [lomyuenne u
IIPUMEHEHUE MEIU U €€ COCUHEHNN.

[Muuk: nonydeHue, (PU3NYECKUE U XUMHUYECKHE CBOIcTBa. AmdoTepHbIe
CBOMCTBA OKCUJA M THIPOKCHJA LUHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [Ipumenenne
[IMHKA U €r0 COeINHCHU.

JKCIePUMEHTAIbHbIC METOAbI U3YYCHHUS BeleCTB M UX NMpeBPalleHuil

N3ydeHne oOpa3ioB HEMETAIJIOB, TOpeHUe cepsl, (hocdopa, kene3a, MarHus B
KUCIIOPOJIE, U3y4YeHHE KOJuleKIuu «MeTamuipl M CIUIaBbl», B3aMMOJICHCTBUE
IIEJIOYHBIX U MICJIOYHO3EMENBbHBIX METAJUIOB C BOJIOM (BO3MOXKHO HCIIOJIh30BaHUE
BUJICOMATEPHUAIIOB), B3aMMOJICHCTBUE IIMHKA M JKelie3a C pacTBOpPaMHU KHUCIOT U
1IEJI0YEH, KAUECTBEHHBIC PEAKI[MA HA HEOPTaHUYECKUE aHUOHBI, KATUOH BOJOPOJAA U
KaTUOHBl METAJUIOB, B3aUMOJICWCTBHE THUAPOKCHUJIOB QJIIOMUHUS UM LUMHKA C
pacTBOpaMM KHUCJIOT M IIEJIOYEM, PEHICHHE SKCIEPUMEHTAIBHBIX 33Jad IO TeMaM
«l"anorens», «Cepa m e€ coeauHeHUs», «A30T U (ochop U UX COCAUHEHUS»,
«MeTamibl TIaBHBIX MOATPYIID, «MeTamibl TOOOYHBIX TOATPYTII.

XuMHus ¥ KU3Hb

Ponb xumuu B o0ecrieyeHnn yCTOMYMBOIO pa3BUTHUS yesnoBeuecTBa. [lonsTue o
Hay4YHBbIX METOJAX IMO3HAaHHUS M METOJOJIOTMM HAy4YHOro HccienoBaHus. Hayunbie
MPUHITUIIBI OPTAaHU3AIMU XUMHYECKOTO TPOM3BOJACTBA. [IpOMBINIIEHHBIE CIOCOOBI
MOJYYEHHS] BaKHEWIIMX BEUIECTB (HA NpUMEpPE MNPOU3BOACTBA aMMHaKa, CEPHOI
KHUCJIOTBI, MeTaHosa). [IpoMbIIIeHHbIE CTIOCOOBI TTOYYeHHUSI METAJUIOB U CIUIABOB.
XVMMHUUYECKOE 3arpsi3HEHHE OKpYKaromiedl cpeasl u ero mocnenctsus. [Ipobiema
nepepaboTKh OTXOAOB M MOOOYHBIX MPOAYKTOB. Ponb XuMum B oOeCHICUCHHH
sHEpreTuyeckor 6ezonacHocTh. [IpUHIUTIBI «3€TEHON XUMUK.

XuMHsiT UM 300pOBbE uesioBeka. JlekapcrBeHHble cpenctBa. [IpaBuna
WCMOJIb30BaHUs JICKAPCTBEHHBIX MpenapaToB. Poiib XuMUK B pa3BUTHU MEIUIUHEL.

XuMusl TUIIKA: OCHOBHBIE KOMIIOHEHTHI, MUIEBbIe A00aBKHU. Poib Xxumuu B
o0ecreyeHnn MUIIeBO 0€30MacHOCTH.

Kocmernueckne u mnapgromepubie cpencrtBa. beitoBas xumus. IlpaBuna
0€30I1acHOr0 UCIOJIL30BAHMS TIPEnapaToB OBITOBOM XUMUH B TTIOBCETHEBHOM JKU3HU.

XuMusl B CTPOUTENIHCTBE: Ba)KHEWIIIME CTPOUTENIbHBIC MaTepHuaibl (IIEMEHT,
OCTOH).

XuMHs B CEIBCKOM X03siicTBe. OpraHuvecKkrue 1 MUHEpaIbHbBIC yI00pEHMUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MaTepHuajbl, KPacKH, CTEKIIO, KepamHKa.
Marepuansl a1 3neKTpoHUKH. HaHOTeXHOIOT M Y.

PacuérHble 3agaun

Pacuéter: Macchl BemiecTBa wiM 00OBbEMaA Ta30B MO W3BECTHOMY KOJMYECTBY
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BEII[ECTBA, MACCe WM 00BEMY OJTHOTO M3 YUACTBYIOIIUX B PEAKIIMH BEIIECTB, MaCcChI
(oOBbéMa, KOTMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET
mpuMecH, Macchl (00bEMA, KOTMYEeCTBa BEIECTBa) MPOAYKTa PeaKIuu, €CIIM OJHO U3
BEIIECTB JJaHO B BHUJE PACTBOpPA C OMNPEACIEHHOM MACCOBOM HOJIEM PACTBOPEHHOIO
BEIIIECTBA, MACCOBOM JOJIM M MOJIIPHOW KOHIIEHTpAllUM BEIIECTBA B PACTBOPE, NOJHU
BBIXO/Ia TIPOAYKTA PEAKIIMU OT TEOPETUUECKHA BO3MOKHOTO.

MexnpeaMeTHbIe CBS3H

Peanuzaumss  MEXNpEeOIMETHBIX  CBsi3ed MpU  M3y4eHUM  oOmed |
Heopranndeckod xumuu B 11 Kilacce OCYIIECTBISICTCS 4Yepe3 HCIOJIb30BaHUE KaK
OOIIUX €CTECTBEHHO- HAYYHBIX MOHSITUN, TaK U MOHATHUM, MPUHITHIX B OTACIBHBIX
MPEIMETAX €CTECTBEHHO-HAYYHOTO [IUKJIA.

OO1ue ecTecTBEHHO-HAyUHbIE MOHSTHS: SBJICHUE, HAy4HbIN (DakT, rumoresa,
TEeOpwsl, 3aKOH, aHAINW3, CHHTE3, KiacCU(UKAIUs, TMEPUOJUIHOCTh, HAOJIOJACHHUE,
U3MEpPEHUE, IKCIEPUMEHT, MOJIEIb, MOJICIUPOBAHUE.

dusznka: MaTepusi, MUKPOMHUP, MAKPOMUP, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH,
HWOH, U30TOMbI, PAJMOAKTUBHOCTb, MOJIEKYJIA, YHEPTETUYECKUN YPOBEHb, BEIECTBO,
Telno, 00BEM, arperaTHoe COCTOSHHME BEIECTBA, HJACAIBHBIM Tra3, (Qusnueckue
BEJIMYUHBI, €IUHULIBI U3MEPEHUS, CKOPOCTh, SHEPTHS, Macca.

buonorus: kierka, opraHusM, 3KocucTema, ouocdepa, MeTaboanu3M, Makpo- 1
MUKPODJIEMEHTBI, OCIIKH, XHUPBI, YIJICBOAbI, HYKIECHHOBBIC KHCIOTHI, (hDEPMEHTHI,
TOPMOHBI, KpYyTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCHUCTEMAX.

['eorpadusi: MuHepaibl, TOPHbIE MOPOABI, MOJIE3HbIE HCKOIAaeMble, TOILIUBO,
PECYPCHL.

TexHomorusi: XUMUYECKass MNPOMBIIUIEHHOCTb, METAJIyprusi, CTPOUTEIbHBIC
MaTepHUalbl, CEIbCKOXO3MCTBEHHOE IPOU3BOACTBO, MHIIEBASI MPOMBIIUIEHHOCTD,
(hapmarieBTHUYECKas TPOMBIIIJIEHHOCTh, MPOU3BOJCTBO KOCMETHUECKUX MPEnapaTos,
MPOU3BOACTBO KOHCTPYKIIMOHHBIX MATEPUAJIOB, JJECKTPOHHAA IPOMBIIUIEHHOCTb,
HAHOTEXHOJIOTHUH.

Ilnanupyemsle pe3yabTaThl Y4eOHOI0 NpeaMera
JINYHOCTHBIE pe3yIbTaThl

B cooTBeTrcTBUM C CHCTEMHO-AESTEIBHOCTHBIM ITOAXOJAOM B CTPYKTYpeE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS NpeaMeTra «XUMHUS» Ha YpPOBHE CPEIHEro
oOmero oOpa3oBaHMsI  BBIAEIEHBI  CIEAYIOLIME COCTABIAIONIME: OCO3HAHUE
OOyYaromMUMUCd  POCCUUCKOM  TIpaXKAaHCKOM HJIGHTUYHOCTH, TOTOBHOCTh K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTH M CaMOONPEIEICHUIO; HAIMYUE MOTUBALUU K
OoOy4eHHIO; TOTOBHOCTb M CIOCOOHOCTh OOYYAIOIIMXCS PYKOBOACTBOBATHCS
NPUHATBIMU B OOIIECTBE TNpaBWIaMM M HOPMaMu TOBEACHHS; HAJIU4YUE
MIPaBOCO3HAHUS, SKOJIOTMUYECKON KYJIbTYPBI; CIOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH
KU3HECHHBIC TUJIaHBbI.

JIM4HOCTHBIE  PE3yNbTaTbl OCBOEHUSA MNpeaMera «XHMHsD»  OTpa)karoT
c(OPMUPOBAHHOCTH OIBITA IMO3HABATEIbHOW U MNPAKTHUECKON JAESTeNbHOCTU
oOyuaroluxcst B PoLecce peaan3anuu 00pa3oBaTeaIbHON AeSITENbHOCTH.

JIMYHOCTHBIE  pE3yNbTaTbl OCBOEHHUA HpeaMeTa «XHUMHS»  OTPa)KaroT
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c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIHPHOM W TPAKTUYECKON JCATEIHHOCTH
oOydJaronuxcsi B MpoIlecce peaau3alud 00pa3oBaTeNIbHOM NESITENbHOCTH, B TOM
YHCJIe B YACTH:

1) rpa:KaaHCcKOro BOCIIUTAHUSI:

OCO3HAHMS 00YYaIOIMMHUCS CBOMX KOHCTUTYIIMOHHBIX IMpaB M O0O0S3aHHOCTEH,
yBaKEHUS K 3aKOHY U MPABOMOPAJIKY;

NPEACTABICHUS] O COIMAIbHBIX HOPMAaX M TPaBWIAX MEKIMYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOM AESITENFHOCTU MPHU CO3TAHUU YUEOHBIX
MIPOCKTOB, PEIICHNN y4eOHBIX M TO3HABATEIBHBIX 3a/1a4, BBHIITOJIHCHUN XHMHYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMAaTh W TPUHUMATh MOTHUBBI, HAMEPEHHWsI, JIOTUKY U
apTyMEHTHI IPYTUX MPU aHATN3E PA3IUIHBIX BUAOB YICOHOU ACATEIHHOCTH;

2) NIaTPHOTHYECKOTO BOCITUTAHHUS:

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAyYHOMY HAacCJEeIUI0
OTEUECTBCHHOU XUMUMU;

YBOXEHUSI K TMPOIECCY TBOPYECTBA B O0JIACTU TEOPUU U MPAKTUUECKOTO
MPWIOKEHUS XUMHH, OCO3HaHUS TOrO, YTO JIaHHBbIE HAYKH €CTh pe3yJbTar
JUIMTENIbHBIX ~ HAOMIOJCHUM,  KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  TOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

MHTEpeca U MO3HABATEIBHBIX MOTUBOB B MOYYCHHH U TOCIEIYIONIEM aHAN3e
WH(OPMAITUH O TTEPEAOBBIX TOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, STUIECKOTO MOBEICHNUS;

CIIOCOOHOCTH OIICHUBATh CUTYAIINH, CBA3aHHBIC C XUMHUYCCKUMU SBIICHUSMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPHUCHTHUPYICh HAa MOPaIbHO-HPABCTBEHHBIC
HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEACHHE U TOCTYNKH CBOUX TOBAPHUIIECH C
MO3UIIUNA HPABCTBEHHBIX M TMPABOBBIX HOPM U C y4€TOM OCO3HAHUS TOCIEICTBUN
MOCTYTIKOB;

4) hopMHUpPOBaHUSI KYJIbTYPbI 310POBbSI:

NOHMMAaHHs LEHHOCTEH 30poBOro M  Oe3omacHOro o0Opasza  JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (PH3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJroicHUsT TpaBwil 0e30MacHOro oOOpallleHus C BEleCTBAaMU B OBITY,
ITOBCETHEBHOM KU3HH, B TPYJOBOM AEATEIBHOCTH;

MOHUMAHUS ICHHOCTH TPAaBWJI HWHAWBUAYATLHOTO H  KOJUIEKTHBHOTO
0€30MMacHOTO MOBEJCHUS B CUTYAIIHX, YTPOKAIOIINX 37J0POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TIOCIICJICTBUA WM HEMPHUATHS BPEIHBIX IMPUBBIYCK (YIMOTPEOIICHUS
QJIKOTOJIsI, HAPKOTUKOB, KYpEHUS );

5) Tpy10BOT0 BOCTIMTAHUSI:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIeIOBATEIHCKOMN
JeSTeTLHOCTH, OOIIIECTBEHHO MOJIE3HOM, TBOPUECKOU U IPYTUX BUAAX JACATEIHHOCTH;

YCTaHOBKU Ha aKTMBHOE YYaCTHE B PEIICHNUN MPAKTUYECKUX 33]1a4 COLUATbHOMN
HaIpaBJICHHOCTH (B paMKaX CBOErO KJiacca, IIKOJIbI);
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WHTEpeca K MPAKTHYECKOMY H3YUYCHHUIO Mpodeccuil pa3IindyHOro pojaa, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUMN 110 XUMUHU;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U Pe3yIbTaTaM TPYAOBOU IEATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOpY HMHAMBUAYAJIbHOW  TpaeKTOPUU
oOpazoBanusi, Oyaynieil npodeccun U peanu3anuu COOCTBEHHBIX )KU3HEHHBIX TJIAHOB
C Y4€TOM JIMYHOCTHBIX HWHTEPECOB, CIOCOOHOCTEM K XHMHH, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0J10rMYecKOr0 BOCIIUTAHUSI:

HKOJIOTMYECKH II€JIECOO0Pa3HOr0 OTHOIICHHUS K TMPUPOJIE€ KaK HCTOUYHHUKY
CYIIIECTBOBAHMUS KU3HU Ha 3€MJIE;

MOHUMAHUS TJ00aJbHOTO XapaKTepa SKOJOTUYECKHX MpoOJeM, BIUSHHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATILHOW CPEbI;

OCO3HAaHMS HEOOXOIUMOCTH MCITOJIH30BAHUS JTOCTIKCHU XUMUH JIJIST PEIICHUS
BOITPOCOB PAILIMOHAIBHOTO MPUPOIOIIOIb30BAHUS;

aKTUBHOTO  HEOpPUATUS  JEUCTBUM, TMPUHOCAIIMX BpEl  OKpYKarolleu
MPUPOJHON Cpelie, YMEHHUS NPOTHO3UPOBATH HEOJIArONPUATHBIE HSKOJOTUYECKUE
MOCJIEACTBUS NPEANPUHUMAEMBIX IEUCTBUN U MPEIOTBPALATh UX;

HaJIM4yusl Pa3BUTOIO SKOJIOTMYECKOTO MBIIIJIEHUS, 3KOJIOTHYECKOU KYJIbTYpHI,
OTIBITA JIEATEIIBHOCTH SKOJIOTUYECKON HAIMPABICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCA
MMHU B MO3HABaTEIbHOW, KOMMYHUKATUBHON U COIIMAIIBHOW MPaKTUKE, CIIOCOOHOCTH
Y YMEHUSI aKTUBHO MPOTUBOCTOATH UACOJIOTHH XeMO(poOUH;

7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU
1 00ILIECTBEHHON NIPAKTUKH;

MOHMMAaHUS CHeUUKA XUMHM KaK HAayKd, OCO3HaHMs €€ poju B
(hopMUpPOBAaHUM PALMOHATILHOTO HAYYHOTO MBIIIJICHUS, CO3JaHUM IIEJOCTHOTO
MPEACTABICHUS] 00 OKPYXKAIOIIeM MHUPE KaK O €IWHCTBE MPUPOJLI U YEJIOBEKa, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEM U pEHIeHHH Mpo0JIeM COXpaHEHUs
MIPUPOJHOIO PABHOBECHS,

yOSKIEHHOCTH B 0COO0M 3HAYMMOCTH XUMHH JIJISI COBPEMEHHOM ITUBUITH3ALINH:
B €€ TYMaHHUCTUYECKON HANpPABJICHHOCTH M BAXXHOW POJU B CO3/JaHUM HOBOM 0a3bl
MaTepHaIbHOU KYJIbTYPHhI, B PEIICHUHU TI00aJbHBIX MPOOJIEM YCTOWYUBOTO Pa3BUTHSA
YEJIOBEUYECTBA — CBIPbEBOM, JHEPreTUYECKOM, MHUIIEBOM M  JKOJIOTHYECKOU
0€30IacCHOCTH, B PA3BUTUHM MEIUIIMHBI, OOECIICUCHUHN YCJIOBUHN YCIEIIHOTO TPyJa U
AKOJIOTUYECKH KOMGOPTHOM JKU3HU KaXKJAO0TO YeHa O0IIECTBa;

€CTECTBEHHO-HAYYHOM T'PaMOTHOCTH: TOHMMAHHUS CYIIHOCTH  METOJIOB
MO3HAHUS, HWCIOJb3YEMbIX B €CTECTBEHHBIX HAyKax, CIIOCOOHOCTH HCIOJIb30BATh
MoJlydyaeMble 3HAHUS JJIsI aHAIu3a U OOBSACHEHUS SIBICHUU OKPYXAIOIIETO MHpa U
MPOUCXOJIAIMNUX B HEM U3MEHEHUM, YMEHHUS JeiaTh 00OCHOBAHHBIC 3aKJIIOUCHUS Ha
OCHOBE Hay4HBIX (PAKTOB M MMEIOIIMXCS JAHHBIX C IEJIbI0 MOTYYEHUs JOCTOBEPHBIX
BBIBO/IOB;

CIIOCOOHOCTH  CaMOCTOSITEJIBHO ~HCIOJB30BaTh XUMHUYECKUE 3HAHUS IS
perieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpPECA K NO3HAHUIO, UCCIIEIOBATENBCKOM AEATENbHOCTH;

TOTOBHOCTH H  CIIOCOOHOCTM K  HENpPEepPhIBHOMY  OOpa3oBaHUI0 U
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caM000pa30BaHUI0, K AaKTUBHOMY IIOJYYEHUIO HOBBIX 3HAHMA 10 XUMHUU B
COOTBETCTBHUHM C KU3HEHHBIMH MOTPEOHOCTAMH;

MHTEpeca K OCOOCHHOCTSAM TpyAa B pas3iuuHbIX chepax mpodeccruoHaIbHOM
JESITETHHOCTH.

MeTtanpeameTHbie pe3yJbTaThl

MeTtanpenMeTHble pe3yiabTaThl OCBOCHMSI MPOrpaMMbl IO XMMHH Ha YPOBHE
CpeaHero oo01ero 00pa3zoBaHus BKIHOYAIOT:

3HAYUMBIC TUISt dbopMupoBaHus MHUPOBO33PEHHUS oOyJaromuxcs
MEKIUCIUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYUYHbIC MOHATHS, OTPAXKAIOIIHNE
IIEJIOCTHOCTh HAYYHOM KapTUHBI MHpa W CHenupUKy METOJOB ITO3HAHMSI,
HCIIOJBb3YEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, PHEPrus, SBICHUE,
MPOLIECC, CUCTEMA, HAay4YHbIM (DaKkT, MPHUHIINI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UcclieJoBaHUE, HAOII0IEHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHUE);

yHUBEpCalbHble y4eOHbIe JCHCTBUs (ITO3HABATENIbHbIE, KOMMYHUKATUBHbIC,
pEryJIsSTUBHBIE), oOecnieunBarone GopMupoBanue (yHKIMOHAIBHOW T'PaMOTHOCTH
Y COIMAIbHON KOMITETEHIIMHM 00YYaIonuXCsl;

CIIOCOOHOCTH 00YYArOIIUXCSI UCIIOJIB30BAaTh OCBOCHHBIE MEXAUCIIUIUIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHMS W  yHUBEpCaJIbHbICE  yduyeOHBIE  JEHCTBUS B
MM03HABATEJIbHOW U COLUAIIBHOW MPAKTHUKE.

MeranpenMeTHble pe3yibTaTbl OTPAXXAIOT OBJIAJCHHE YHHUBEPCAIbHBIMU
y4eOHBIMHU TTO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JACHCTBUSIMU.

Ilo3naBaTe/ibHBbIC YHUBEPCAJIbHBIE YUeOHbIE 1eiiCTBUS

1) 6a30BbIe JJOrMYecKUe AeiiCTBHUA:

CaMOCTOATENBbHO  (OopMyIuMpoBaTh M aKTyalU3upoBaTh  MpoOiemy,
paccMaTpuBaTh €€ BCECTOPOHHE;

ONpEeNeNATh LENd ACSTEIbHOCTH, 3aJaBas MapaMmeTpbl U KPUTEPUU HX
TOCTUKEHUS, COOTHOCUTD PE3YIbTATHI ACATEILHOCTU C MTOCTABICHHBIMHU LIEJISIMU;

UCIIOJIb30BaTh IMPU OCBOCHUM 3HAHUW NTPUEMBI JIOTUUECKOTO MBIIIJICHUS:
BBIJICTISITh XApPAaKTEPHbIE NPU3HAKKA TMOHSITUHA M YCTAHABIMBATH HX B3aWMOCBS3b,
MCIIOJIb30BaTh COOTBETCTBYIOIIME TMOHSTHUS JIJIi OOBSICHEHHS OTAENbHBIX (PAKTOB U
SIBJICHUI;

BBHIOMpATh OCHOBAaHUA W KPUTEpUU [UJI KIAacCU(PHUKAIMKM BEHIECTB U
XUMHAYECKUX PEAKLINN;

YCTAHABJIMBATh MPUYUHHO-CJICACTBEHHBIE CBS3M  MEXKIY HM3y4aeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJEHUS (MHAYKTUBHBIC, JEIyKTUBHBIE, IO
aQHAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W TIPOTHUBOPEUMS B PacCMaTpPUBAEMBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJIBI M 3aKIFOUCHUS;

MPUMEHSTh B MPOLIECCE MO3HAHUSI UCIOJIb3YEMBIE B XUMHHU CHMBOJIMYECKHE
(3HAKOBBIC) MOJIETH, MPEOOPa30BBIBATh MOJICIBHBIC MPEACTABICHUS — XUMHUYCCKHMA
3HAK (CMMBOJ) DJIEMEHTa, XUMU4eckas GopMyia, ypaBHCHHE XUMHUECKOU PEaKIuu —
Py PEIICHUH Y4YEOHBIX IMO3HABATENbHBIX W MPAKTHUYECKUX 3a7ad, MPUMEHSTH
Ha3BaHHBIC MOJIEJIbHBIEC MPEJCTABICHUS JISI BBISIBIICHUSI XAapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEaKIUN.

19



2) 0a30BbIe HCCJIEeI0BATEIbCKHE NeiliCTBUSA:

BJIAJ€Th OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB M XUMHUYECKUX
peaKkuuii;

bopMyIMpOBaTh 1EJU U 33Ja4H MCCIIEIOBAHUS, UCTIOIb30BaTh IMOCTABICHHBIC
U CaMOCTOSITENBHO C(HOPMYJIUPOBAHHBIE BOMPOCHI B KauyeCTBE WHCTPYMEHTA
MO3HAHUA W OCHOBBI JUIsi (DOPMHPOBAHHUS TUIIOTE3bl IO MPOBEPKE MPaBUIBLHOCTU
BBICKA3bIBAEMBIX CYKJICHUN;

BIAJCTh HABBIKAMH CAMOCTOSITEILHOTO TUTAHUPOBAHUS W TMPOBEACHUS
VYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOMATh 33 XOJOM
mpolecca, CaMOCTOATENBHO TPOTHO3UPOBATH €ro  pe3ynbTaT, (OpMyIUpOBaTh
000O0IIEHUST U BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YNIbTATOB HCCIEAOBAHUS,
COCTaBJISITh OOOCHOBAHHBINA OTYET O TPOJICITAHHON paboTe;

npuoOpeTaTh ONBIT YYEHUYECKOHM HCCIEAOBATEIbCKOM W MPOEKTHOM
NEeSTEIBHOCTH, TIPOSBIIATH CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEJIbHOMY MOUCKY
METOJIOB pelICHUs TMPaKTUYECKUX 3a/ad, NPUMEHEHUIO pPa3IMYHBIX METO/IO0B
MO3HAHUS.

3) padoTta ¢ uHpopManHeii:

OPUEHTUPOBAThCS B  PA3NIMUYHBIX HCTOYHMKAX HHPoOpManuu (Hay4yHO-
MOMYJISpHAs TUTEpATypa XUMHUUECKOTO COJIEP KaHMs, CIIPABOYHBIE TTOCOOUS, PECYPCHI
WNurepHera), aHanu3upoBaTh HH(OpPMAIMIO  PA3IUYHBIX BUJIOB ©  (OpM
MIPEICTABIICHUSI, KPDUTHYECKH OIEHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEYHBOCTD;

bopMyIHpOBaTh 3aMpPOCHl U MPUMEHITh PA3IMYHBIE METOABI TMPHU TOWCKE H
orbope wmHpOpMANMK, HEOOXOMUMOW [  BBINIOJIHCHHWS  y4eOHBIX  3ajad
OIIPENICIIEHHOTO TUIIA;

npuoOpeTaTh OMBIT HCIOIB30BaHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U Pa3THIHBIX TTOMCKOBBIX CHCTEM;

CaMOCTOATENILHO  BBIOMpaTh  ONTUMAJIbHYIO  (GOpMY  TIPEICTaBIICHUS
uHdopmaruu (cxembl, rpadyKy, TUarpaMmbl, TAOJIUIIBI, PUCYHKU U JPYTHE);

UCIIOJIb30BATh HAYYHBIN S3bIK B KAUECTBE CPEACTBA MPU Pab0TE C XMMHUYECKOM
uHopmaIuen: TPUMEHSATh MEXKNpeaMeTHble ((hU3nyeckue U MaTeMaTHYECKUe)
3HAKW U CUMBOJIBI, (hOpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCITI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

KoMMyHMKATHBHBbIE YHHBeEpPCAJIbHbIE YueOHbIe 1eHCTBUS:

3aJaBaTh BOIIPOCHI MO CYIIECTBY OOCYKTAaeMOW TeMbl B XOJE TUAOTa W/WIn
JTMCKYCCHUH, BBICKA3bIBaTh HUJIeH, (POPMYIUPOBATH CBOU TMPEIIOKECHUS OTHOCUTEIHHO
BBITIOJTHCHHUS TTPEIOKEHHON 3a1a4H;

BBICTYIIATh C MPE3CHTAIlUEH pPEe3ybTaTOB TO3HABATEIBLHOW JIESITCIIBHOCTH,
MOJIYYCHHBIX CAMOCTOSITEILHO MJIM COBMECTHO CO CBEPCTHHKAMHU TIPH BBHITIOJIHCHUU
XUMUYECKOTO JKCIEPUMEHTA, MPAKTHUYECKOW pabOThI MO HCCIICIOBAHUIO CBOWCTB
M3y4aeMbIX BEIIECTB, peaTU3aliK Y4eOHOTO TIPOEKTa, U (POPMYITHPOBATH BHIBOJIBI TIO
pe3ynbTaTaM MPOBEAEHHBIX HMCCIEIOBAHUNA MyTEM COTJIACOBAHUS TO3UIMNA B XOC
oOCyX/IeHHsI 1 0OMEHA MHEHUSIMU.

PeryasiTuBHbIe YHHBeEpPCAJbHbIE Y4eOHbIE 1eHCTBUS:

CaMOCTOATENILHO IUIAHUPOBaTh M OCYIIECTBIATh CBOIO IMO3HABATEIHHYIO
NeSTEBbHOCTh, OMpenensas e Ienu | 3a]add, KOHTPOJIMPOBATb M TIO Mepe
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HEOOXOUMOCTH  KOPPEKTHUPOBATh MpEAJaraéMblii  aNroOpuT™M JACUCTBUNA  TpuU
BBIMOJJHEHMH y4e€OHBIX M HCCIENOBAaTENIbCKUX 3aJa4, BbIOMpaTh Haubosee
3¢ (EeKTUBHBIA CIIOCOO HX pEIIeHUs € YYETOM MOJIYYEHHs] HOBBIX 3HAHUHA O
BEILIECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBJISITh CaMOKOHTPOJIb JI€ATEIBHOCTH Ha OCHOBE CaMOaHaIW3a M
CaMOOILICHKH.

IIpeamerHblie pe3yabTaThl

[IpeameTHbIE pe3yabTaThl OCBOCHHS MPOTrpaMMBbl [0 XMMHUU Ha YTiayOJE€HHOM
YPOBHE Ha ypOBHE CpeJHEro oOuiero oopa3oBaHMs BKIIOUYAIOT CHelU(UUIECKHe JUIs
y4eOHOro mpenMera «XuMUs» HaydHble 3HAHUS, YMEHHUSA U CIIOCOOBI ACUCTBUI MO
OCBOCHUIO, WMHTEPIPETAIMM U TNPEOoOpa30BaHHUIO 3HAHWUM, BUABI JESATEIBHOCTH IO
MOJIyYEHHUI0O HOBOTO 3HAHUS M TMPUMEHEHUIO 3HAHUW B Pa3IUYHBIX Y4YEOHBIX
CUTYyallMsIX, a4 TAaK’K€ B PEAIBbHBIX XKU3HECHHBIX CUTYalUsX, CBA3aHHBIX C XUMHEW. B
[IpOTrpaMMe 110 XUMUH IPEAMETHBIE PE3YJIbTAThl PEICTABICHBI I10 I'O1AM U3YYEHHUS.

10 kaace

[IpenMeTHble pe3ynbTaThl OCBOEHHSI Kypca «OpraHudeckass XUMHS»
OTPaXKaroT:

chOpPMHUPOBAHHOCTh MPEJCTABICHUN: O MECTE€ M 3HAYCHUU OPraHUYECKOM
XUMHUU B CHUCTEME €CTECTBEHHBIX HayK M €€ poJii B OOECIEYEHUU YCTOMYMBOIO
Pa3BUTHUS YEJIOBEYECTBA B PEIICHUM MPOOJIEM 3KOJIOTHYECKOU, IHEPreTUUYECKON U
MUILEBOM OE30MAaCHOCTH, B PA3BUTHU MEAUIMHBI, CO3JaHUU HOBBIX MaTEPHUAJIOB,
HOBBIX UCTOYHUKOB PHEPIUH, B 00ECIICUCHUH PAIMOHATIBLHOIO MPUPOIOTOIb30BaAHMUS,
B (opMHpOBaHMU MHUPOBO33PEHUSI W OOIIEH KyJbTyphl YEJIOBEKa, a TaKXKe
AKOJIOTHYECKH 0OOCHOBAHHOI'O OTHOIIEHUSI K CBOEMY 3/I0POBBIO U MPUPOIHON Cpelie;

BJIAJICHUE  CHUCTEMOW  XHMHWYECKUX  3HAHUW, KOTOpass  BKJIKOYACT:
OCHOBOIIOJIATralOIIMe MOHITUA — XUMUYECKUN BJIEMEHT, aTOM, SIPO M DJIEKTPOHHAs
obojiouka artoma, s-, P-, d-aTOMHBIE OpOWTANM, OCHOBHOE M BO30OYXIEHHOE
COCTOSIHUS ~aTOMa, TUOpUAM3aIUs AaTOMHBIX OpOWTalel, WOH, MOJEKYJa,
BAJIEHTHOCTb, JJICKTPOOTPULATEIIBHOCTh, CTEIIEHb OKHUCIICHUS, XUMHYECKasi CBS3b,
MOJIb, MOJISIPHASI Macca, MOJSIPHBIA 00BEM, YTIEPOIHBIN CKeNeT, (PyHKIIMOHAIbHAS
rpynmna, paaukan, CTPYKTypHble (Gopmynsl  (pa3BEPHYTHIE, COKpaIEHHEIE,
CKEJICTHBIC), n30MepHUs CTPYKTYpHast " MPOCTPAHCTBECHHAS
(reomeTpuueckas, ONTUYecKasi), H30MEPbl, TOMOJOTHUYECKUUA psif, TOMOJIOTH,
YIJIEBOJAOPOMABI, KHUCIOPOA- H  a30TCOJACPKAIIME OPraHUYECKHE COCIMHEHUS,
MOHOMED, TMOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSAPHBIE COCAUHCHHUS;
Teopuu, 3akoHbl (mepuoamdeckuii 3akoH J[. WM. MeHneneeBa, Teopusi CTpOCHUS
oprannyeckux BemniectB A. M. byTiepoBa, 3aK0OH COXpaHEHUSI MacChl BEIIECTB, 3aKOH
COXpaHEHMSI W  NPEBpaAlllEeHUs  DSHEPruM NpPU  XUMHUYECKHX  PEaAKIUsX),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3bIK XHMHWH, MHUPOBO33PCHUECKHE 3HAHUS,
JIe)KAIIUE B OCHOBE MOHMMAHUS NPUYUHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUN;
MPEJICTABICHUSI O MEXaHU3MaxX XUMHUUYECKHX PEAKUHH, TEPMOAMHAMUYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTSX MX MPOTEKAHUS, O B3aMMHOM BIIUSIHUM ATOMOB U
TPYII aTOMOB B MOJIEKYJIaXx (MHIYKTUBHBIN U ME30MEPHBIA 3PHEKThl, OPUSHTAHTHI |
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u Il poma); daxrTomoruyueckue CBEIEHUS O CBOWCTBAX, COCTaBe, IMOIYYCHUU H

0e30MacCHOM HCIOJIb30BAaHUU BAKHEWINUX OpPraHUYECKUX BEIIECTB B OBITY U

NPAKTUYECKON JESATENBHOCTU Y€JIOBEKa, OOIIMX HAYUHBIX MPUHIMIIAX XUMUYECKOTO

IPOU3BOJICTBA (HA MPUMEPE MPOU3BOJICTBA METAHOJIA, ITEpepadOTKU HEPTH);
chOpPMHPOBAHHOCTh YMEHUM: BBISBISATH XapaKTEepHbIE NPU3HAKU TOHITHH,

YCTaHABIIMBATh UX B3aMMOCBA3b, MCIOJIb30BATh COOTBETCTBYIOIIUE MOHATUS IIPU

ONMCAHUU COCTaBa, CTPOCHHUS U CBOMCTB OPraHUYECKUX COCTUHEHMUII;
c(OpMUPOBAHHOCTH YMEHHIA:

UCIIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY [IJIi COCTABJICHUS MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAMEHHBIX U CKEJIETHBIX) (POPMYJI OpPraHUYECKHUX
BEILECTB;

COCTaBIISAITh YPaBHEHUS XMMHUYECKUX PEAKIIMU U PACKPHIBATh UX CYIIHOCTH:
OKHUCJIUTEIBHO-BOCCTAHOBUTEIBHBIX peakumii MIOCPEJCTBOM COCTABJICHHUS
AJIEKTPOHHOTO OajaHca »d3TUX peaklHii, peakuuid HOHHOro oOOMeHa MyTEéM
COCTABJICHHUSI X MOJHBIX U COKPAIIEHHBIX NOHHBIX YPABHEHUM;

M3TOTaBIIMBaTh MOJIENIM MOJIEKYJ OPTaHMYECKUX BEIIECTB ISl WIUIIOCTPALIMU
MX XUMUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOEHUS,

c(hOpMHPOBAHHOCTh YMEHUH: YCTAaHABIMBATH MPUHAJICKHOCTh HM3yUYEHHBIX
OpPraHMYECKUX BEHIECTB MO HX COCTaBy U CTPOCHUIO K OMNPEACIEHHOMY
KJIacCcy/Tpynmne COoeAMHEHWHM, JaBaTb WM Ha3BaHUA IO CHUCTEMaTHYECKOM
HoMeHknatype (IUPAC) u npuBoAWTH TpUBHAIbHBIC HA3BaHUS JJISI OTACIIBHBIX
MPEACTABUTENCH OpPraHUYECKUX BEIIECTB (3TWIEH, ALETWIEH, TOJYOJI, TIULEPHH,
ATUJICHTJIMKONb, (eHod, (opManbaerua, areTalbleruja, aleToH, MypaBbUHAs
KHCJIOTa, YKCYCHasl KHCJIOTa, CT€apUHOBAs, OJEUHOBAs, MAJIbMUTHHOBAS KHUCIOTHI,
[JIMIUH, aJlaHWH, MalibTo3a, (PpyKTO3a, aHWIWH, TWBUHUJ, WU30MPEH, XJIOPOIPEH,
CTUPOJ U IpyTHUE);

chOpPMHUPOBAHHOCTh YMEHHUSI OINPEACNATh BUJ XUMHUYECKOM CBSI3U B
OpPraHUYECKUX COCIUHEHUSX (KOBAJIEHTHAsT M HOHHAs CBA3b, G- U T-CBS3b,
BOJIOPOJIHASI CBSI3b);

chOpPMHPOBAHHOCTh YMEHHUS TMPUMEHSATH TIOJIOKEHHUS TEOPHUH CTPOCHUS
opranndeckux BemecTtB A. M. bytnepoBa 1151 0ObSICHEHHS 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTAaBa U CTPOCHHUS;

c(hOpMHPOBAHHOCTh YMEHUM XapaKTEPHU30BaTh COCTaB, CTPOEHUE, (GU3HUECKHE
M XUMHYECKHME CBOMCTBA THUIHMYHBIX TMPEACTABUTENICH pa3IMYHBIX KJIACCOB
OpraHUYECKUX BEIIECTB: AJIKAHOB, LIMKJIOAIKAHOB, aJKEHOB, aJKaJUEHOB, AJIKHUHOB,
apOMaTUYECKHX YTJIEBOJOPOAOB, CIHUPTOB, albJETUAOB, KETOHOB, KapOOHOBBIX
KHUCJIOT, TMPOCTBIX M CJIOXKHBIX 3(QUPOB, KUPOB, HUTPOCOCIUHEHUU U aMHHOB,
AMUHOKHUCIIOT, OEJIKOB, yIiIeBOA0B (MOHO-, M- U MOJIMCAXAPUJIOB), UIUTFOCTPUPOBATH
FEHETUYECKYI0 CBSI3b MEXJYy HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX XUMHYECKUX
PEeaKIMii ¢ UCTIOTB30BAHUEM CTPYKTYPHBIX (pOpMYyIT;

chOpPMHPOBAHHOCT, YMEHHUS TOATBEPXKIAaTh HAa KOHKPETHBIX TMpUMEpax
XapaKTep 3aBUCHMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKUX COCIUHEHUH OT
KPAaTHOCTH M THUIIa KOBAJIGHTHOU CBA3U (G- U T-CBSI3H), B3AUMHOT'O BJIMSHUS aTOMOB U
TPYIII AaTOMOB B MOJIEKYJIaX;

c(hOpPMHPOBAHHOCTh YMEHUS XapaKTePU30BaTh MCTOYHHKHU YTJIEBOJOPOIHOTO
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ChIpbs (He(Th, MPUPOTHBIN Ta3, YroJib), CIIOCOOBI €ro NepepaboTKU U MPAKTHIECKOE
IPUMEHEHHUE NPOJYKTOB NepepadOTKy;

C()OPMUPOBAHHOCTb BJIAJECHUS CHCTEMOHl 3HAHHUH O €CTECTBEHHO-HAYUYHBIX
METOJaX MO3HAHMUA — HAOJIOJCHUM, WU3MEPEHHUU, MOJAEIUPOBAHUH, IKCIEPUMEHTE
(peanbHOM U MBICJIEHHOM) U YMEHUS IPUMEHSATh 3TU 3HAHUS;

c()OPMUPOBAHHOCTh YMEHHUS NPUMEHATH OCHOBHBIE ONEPALMU MBICIUTEIBHON
JESTEIbBHOCT — aHallu3 W CHUHTE3, CpPaBHEHHUE, O0OOIIEHHE, CHUCTEMATHU3alMIo,
BBISIBJICHE MPUYMHHO-CIEACTBEHHBIX CBA3EH — MJIs1 M3YUYEHUS CBOMCTB BEIIECTB H
XUMHUYECKUX PEAKIIUN;

c(OPMUPOBAHHOCTh YMEHHI: BBISBISATH B3aUMOCBSI3b XUMHYECKHX 3HAHUU C
MOHATUSMUA W TPEJACTABICHUSMU JIPYTUX E€CTECTBEHHO-HAYYHBIX IMPEIMETOB IS
0ojee OCO3HAHHOTO TOHMMAHUSA CYIIHOCTH MAaTE€PHAILHOTO €IWHCTBA MUDA,
HCIIOJIb30BaTh CUCTEMHBIE 3HAHUS MO OPraHUYECKON XUMHUU I OOBSICHEHHUS H
IPOTHO3UPOBAHMUS ABJICHUHN, UMEIOIINX €CTECTBEHHO-HAYUYHYIO IPUPOLY;

c(OpMUPOBAHHOCTh YMEHUM: MPOBOJUTH PACUETHI IO XUMUUYECKUM (popMyiaM
U YpaBHEHUSM XHMHUYECKUX pEaKLUUHd C HCHOJIb30BAaHUEM (PU3NYECKUX BEIUYHMH
(macca, 00BEM Ta30B, KOJMYECTBO BEILIECTBA), XapaKTEPU3YIOIIMX BELIECTBA C
KOJIMYECTBEHHOW CTOPOHBI: Pacy€Tbhl MO HAXOXKJIECHUIO XMMHUYECKOH (QOopMyJibl
BEILIECTBA II0 M3BECTHBIM MAacCCOBBIM JIOJSIM XMUMHYECKUX 3JIEMEHTOB, IPOIYyKTaM
CTOpaHus, INIOTHOCTU T'a3000pa3HbIX BEIECTB;

c(OpMHPOBAHHOCTh YMEHHUI: TPOTHO3UPOBATh, AHATU3UPOBATh U OLICHUBATH C
MO3ULIUNA SKOJOTUYECKON 0€30IaCHOCTH MOCIEACTBUS OBITOBOM M IMPOU3BOICTBEHHON
NEATEIbHOCTH YEJI0BEKa, CBSI3aHHOU Cc nepepadboTKoON BEILIECTB,
MCIIOJIb30BATh MOJIYYCHHbIE 3HAHUS U MPUHATHS TPAMOTHBIX PEIIEHUN MpoOjeM B
CUTYALIMSIX, CBSI3aHHBIX C XUMUEH;

c(OPMHPOBAHHOCTh YMEHHUW: CaMOCTOSATENbHO IJIAHUPOBaTh W MPOBOAUTH
XUMHUYECKUNA SKCIIEPUMEHT (MOJIy4eHHEe U H3YYEHHE CBOMCTB OpraHUYEeCKUX
BEILIECTB, KAYECTBEHHBIE PEAKIHMHM YIJIEBOAOPONOB PA3NIMYHBIX KIACCOB H
KHCJIOPOJACOAEPKAIIMUX OPraHMYECKUMX BELIECTB, PELICHUE SKCIEPUMEHTAIBHBIX
3aJa4 10 PAclO3HABaHHWIO OPraHMYECKUX BEIIECTB) C COOJIIOJIEHUEM IpaBHII
O6e3zomacHoro oOpamieHusi ¢ BENIeCTBAMU U JIa0OpAaTOPHBIM OO0OPYJAOBAHHEM,
dopMynupoBaTh 1LI€Ib HUCCIEIOBaHMs, TMPEACTABIATh B pa3IM4HON  (dopme
pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATh 1 OLEHUBATH UX JOCTOBEPHOCTD;

c(hOpMHPOBAHHOCTh YMEHHUIA:

cOOJII0JIaTh MpPaBHJIa 3KOJOTMYECKHU 11eJ1eCO00pPa3HOro MOBEACHUS B OBITY H
TPYJIOBOM JEATEIBbHOCTH B LENAX COXPAHEHUS CBOETO 3/0POBBS, OKPYKAIOIIECH
MPUPOIHON Cpelbl U JOCTHKEHHUSI €€ YCTOMUNBOIO Pa3BUTHS;

OCO3HaBaTh OINACHOCTh TOKCHYECKOTO JEHCTBUA Ha >KUBBIE OPTraHU3MBI
ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, HOHUMAs cMbIci nmokaszarens [1J1K;

aHaJIM3UPOBaTh 11€JIECO00Pa3HOCTh NMPUMEHEHUS OpPraHMYEeCKHX BELIECTB B
MPOMBIIIJIEHHOCTH U B OBITY C TOUKH 3PEHHUSI COOTHOLIEHHS PUCK-TI0JIb34;

C(OPMUPOBAHHOCTh ~ YMEHMI: OCYIIECTBIIATh  IEJICHAIIPABICHHBI  MOMCK
XUMHUYECKON MH(OpPMALMK B Pa3IMYHBIX MCTOYHUKAX (Hay4yHas M ydeOHO-Hay4Has
JUTepaTypa, CpeicTBa MaccoBOM HH(popmaiuu, HTepHET u apyrue), KpUTHUECKU
aHaJIM3UPOBATh XMMHUYECKYI0 MH(OpMaIMIO, NepepadaTbiBaTh €€ U UCIOJIb30BaTh B
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COOTBETCTBHUH C IMOCTABJICHHOM yueOHOM 3a1ayeil.

11 kaace

[IpenMeTHbie pe3ynbTaThl OCBOEHHS Kypca «OOmass W HeopraHuyeckas
XUMUSD» OTPaKaroT:

c(OpMUPOBAHHOCTh TMPEACTABICHUI: O MaTepUaTbHOM E€IUHCTBE MHpa,
3aKOHOMEPHOCTSX U NTO3HABAEMOCTH SIBICHUM ITPUPOJIBI, O MECTE U 3HAYEHUN XUMHUH
B CHCTEME ECTECTBEHHBIX HayK U €€ poJIh B 00€CIEUEHUH YCTOWYMBOIO Pa3BUTHS, B
pELIEHUH IPOOJIEM SKOJIOTMYECKOM, SHEPreTUYECKOW M MUIIEBON OE€30MaCHOCTH, B
pPa3BUTUH MEIULIMHBI, CO3JaHUNA HOBBIX MAaT€pUAJIOB, HOBBIX UCTOYHUKOB JHEPIUH, B
0o0eCreYeHnd  palMOHAJIBHOTO  IPUPOJONOJIL30BaHUS, B  (POPMUPOBAHUU
MHUpPOBO33pEHUSI M OOmell KyJbTypbl YEJIOBEKa, a TaKXe HOKOJIOTMYECKU
00OCHOBaHHOT'O OTHOILEHUS K CBOEMY 3[I0POBBIO U IIPUPOJHON CpENE;

BIIAJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpas  BKIIOYACT:
OCHOBOTIOJIATAIOIINE MOHATUS — XUMUYECKUM DJIEMEHT, aTOM, SIAPO aTOMa, U30TOIIbI,
AJIGKTpOHHAsE 000JI0oYKa aroma, S-, P-, d-aToMHBIE OpOWTAIM, OCHOBHOE M
BO30Y)X/IEHHOE COCTOSIHMSI aTOMa, THOpUIM3alMs aTOMHBIX OpOWTalleld, WOH,
MOJIEKYJIA,  BAJEHTHOCTb,  JJEKTPOOTPULIATENBHOCTh,  CTENEHb  OKHMCIICHMS,
XUMHUYECKass CBsI3b (KOBaJE€HTHas, MOHHAsg, MeETaJuIMuecKas, BOJOPOIHAs),
KpUCTAJUIMYECKasl pEmETKa, XUMHYECKas peakuus, pacTBOp, DJJIEKTPOJIUTHI,
HEDJICKTPOJUTHI,  JJEKTPOJUTUYECKass JUCCOLMALMs, CTENEHb JIHUCCOLMALINH,
BOJOPOJHBIA  TOKa3aTelb, OKUCIUTEIb, BOCCTAHOBHUTENb, TEMJIOBOH 3 (deKT
XUMHYECKON pEeaKIUy, CKOPOCTb XUMHUUYECKOM peaKkiuu, XUMUYECKOE PABHOBECHUE,
TEOPHH U 3aKOHBI (TEOPHSI JIEKTPOJMTHYECKONW TUCCOUALUN, IEPUOINYECKANA 3aKOH
.. MenneneeBa, 3aKOH COXPAaHEHUs MAacChl BEIIECTB, 3aKOH COXPaHEHUS U
IIPEBPAILECHNS] DHEPIUM IIPU XUMHUYECKUX PEaKIUAX, 3aKOH IIOCTOSHCTBA COCTaBa
BELIECTB, 3aKOH JECHCTBYIOIIMX MaccC), 3aKOHOMEPHOCTH, CHMBOJMYECKHUN SI3bIK
XUMHH, MUPOBO33PEHUECKUE 3HAHMS, JIEKAIIME B OCHOBE TOHUMAHUSI TPUYMHHOCTH
U CUCTEMHOCTH XMMHWYECKHUX SIBJIICHHI; COBPEMEHHBIE IPEICTABICHUS O CTPOCHHUU
BEIIECTBA HA ATOMHOM, HOHHO-MOJEKYJISPHOM M HAIMOJIEKYJSPHOM YpPOBHSX;
MPEACTABIICHUS] O MEXAaHM3MaX XUMHUYECKUX pEaKUuld, TEPMOAUHAMHUYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSIX MX MPOTEKaHUsA, O XUMHYECKOM DPaBHOBECHH,
pacTBOpax M JAMCIEPCHBIX CHUCTEMAaX; (DaKTOJOTUYECKHE CBEICHHS O CBOMCTBax,
COCTaBE, MOJIYYCHUH M 0O€30MaCHOM HCIOJIb30BAHUM BA)KHEUIIMX HEOPraHUYECKHX
BEUIECTB B OBITY W MPAKTUUYECKOW JESITENbHOCTH 4YeJOBEKa, OOIMX HAay4HbIX
IIPUHLHANAX XUMUYECKOTO ITPOU3BOJICTBA;

C(OPMUPOBAHHOCTh YMEHHUM: BBISABIATh XapaKTepHbIe MPU3HAKU TOHSATHUH,
YCTAaHaBJIMBAaTh HX B3aUMOCBS3b, HCIIOJIB30BaTh COOTBETCTBYIOIUME IOHATHSA IIPU
ONMCAaHNH HEOPraHWYECKHUX BEIIECTB U UX IPEBPALICHUN;

C()OPMUPOBAHHOCTh YMEHHUSI HCIOJIb30BaTh XUMHUYECKYIO CHMBOJMKY JIJIst
coctaBieHust  (GOpMyd  BEUIECTB U YpPaBHEHHUA  XUMUYECKHX  PEaKIIMi,
cuctematuyeckyto HoMmeHknarypy (IUPAC) u TpuBmasibHble Ha3BaHUS OTIEIBHBIX
BEILECTB;, C(HOPMUPOBAHHOCTh YMEHHUS OINPEAENSATh BAJIEHTHOCTh M CTEINEHb
OKHCIICHUSI XHMHYECKHX OJJEMEHTOB B COCIMHEHUAX, BHUJ XHUMHUYECKOW CBS3H
(koBaJieHTHasi, WOHHAs, METAUIMYEeCKas, BOJOPOJHAs), THUI KPUCTAJUIMYECKOU
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PELIETKA KOHKPETHOIO BEILECTBA;

c(hOpPMHPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBUCHUMOCTb CBOMCTB BEILIECTB OT
BUJIa XUMUYECKOM CBSI3U U THIA KPUCTAJUTMUECKOU pelETKU, OOMEHHBIN U JOHOPHO-
aKIIEITOPHBIA MEXaHU3Mbl 00pa30BaHMS KOBAJICHTHOU CBSI3H;

chOpPMHPOBAHHOCTh YMEHUH: KIACCU(PUIIMPOBATH: HEOPraHUYECKUE BEIIECTBA
[0 MX COCTaBy, XUMUUYECKHE PEAKIMH MO Pa3TUYHBIM MPU3HAKAM (YHCIIy U COCTaBY
pearupyronmx BeEUIECTB, TEMJIOBOMY J(MQPEKTy peakuuu, HU3MEHEHHUIO CTeleHeu
OKHCJICHUSI DJIEMEHTOB, OOpAaTMMOCTH, YyYacTUIO Karajmu3aropa U JApYTHE);
CaMOCTOSTEIILHO BRIOMPATh OCHOBAHMS W KPUTEPUHU IS KITACCU(PUKAIINKI U3YIaeMBbIX
BEIIECTB U XUMHUYECKUX PEAKIINM;

c(hOpMHPOBAHHOCTh YMEHUS PACKPBIBATh CMBICII IeproAndeckoro 3akona J[.M.
MeHnpneneeBa U JIEMOHCTPUPOBATH €r0 CHCTEMATH3UPYIOIIYO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINU;

chOpPMHPOBAHHOCTh YMEHHI: XapaKTepu30BaTh DJIEKTPOHHOE CTPOCHHE
aTOMOB Y HMOHOB XHMHWYECKHX DJIEMEHTOB II€PBOTO—UYETBEPTOIO IIEPUOJOB
ITepuonnueckoit cucremsl .M. MeHneneeBa, UCIIONb3Ysl HOHATUS «IHEPIETUUECKUE
YPOBHM», «IHEPIETUUECKUE MTOTyPOBHMY», «S-, P-, d-aTOMHBIC OpOUTAIINY, «OCHOBHOE
U BO30YXKJIEHHOE PHEPreTHUYECKUE COCTOSHUS aTOMay; OOBSICHATh 3aKOHOMEPHOCTHU
W3MEHEHHUSI CBOMCTB XUMHUUYECKHMX JJIEMEHTOB U HMX COCIMHEHHUM II0 IMEpuoaaM U
rpynnam Ilepuonnueckor cucremsl .M. MenneneeBa, BaJ€HTHbIE BO3MOKHOCTHU
aTOMOB AJIEMEHTOB Ha OCHOBE CTPOCHHUS UX JIEKTPOHHBIX 000JI0UEK;

chOpMUPOBAHHOCTh  yMEHUM:  XapakTepu3oBaTh (OMHUCHIBATH)  OOIIUE
XMMHUYECKUE CBOMCTBA BEIIECTB PA3JIMUHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE
TEHETUYECKOUN CBSI3M MEXAY HEOPTaHWUYECKMMU BEIIECTBAMHU C MIOMOIIBIO YPABHECHUN
COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIINN;

c(hOpMUPOBAHHOCTh ~ YMEHHUSI  PaCKpbIBaTh  CYIIHOCTh:  OKHCJIUTEIBHO-
BOCCTAHOBUTEJIBHBIX PEAKIM IMOCPEACTBOM COCTABJICHHS DJIECKTPOHHOrO OanaHca
ATUX pEaKklMii, peakiuii HOHHOTO OOMeHa NyTEM COCTaBJICHUS HMX TOJHBIX U
COKpAaILEHHBIX VIOHHBIX YPaBHEHUN; peaKuui TUIAPOIN3a; peaxkuuit
KOMILJIEKCO0Opa3oBaHus (Ha MpUMEpe TUIPOKCOKOMIUIEKCOB IIMHKA U ATFOMUHUSA);

chOPMHUPOBAHHOCTh yYMEHHUS OOBSCHITH 3aKOHOMEPHOCTH MPOTEKAHUS
XUMUYECKUX PEAKIUl € YYETOM HMX HHEPreTHUYECKUX XapaKTEPHUCTHK, XapaKTep
W3MEHEHUSI CKOPOCTHM XUMHYECKOW peakiuyd B 3aBUCUMOCTH OT Pa3JIMYHBIX
(hakTOpOB, a TAKXKE XapaKTep CMEIICHUS XUMHUYECKOrO0 PABHOBECHUS MO BIUSHUEM
BHelmHUX Bo3aeiicTBuil (nmpunuun Jle Ilarense); cHopMUPOBAHHOCTH YMEHHUSA
XapaKTEpU30BaTh XWMHUYECKUE PEAKIMHU, JIEKAIIMEe B OCHOBE MPOMBIILICHHOTO
MOJTYYEHUS] CEPHOM KUCIIOThI, aMMHaKa, OOIIME HAay4YHbIE MPUHIIUIBI XUMHUUYECKUX
MIPOU3BOJICTB;  11€JIECOOOPA3HOCTh TMPUMEHEHUS] HEOPTraHMYEeCKUX BEIIeCTB B
MIPOMBIIJICHHOCTH U B OBITY C TOUKHU 3pEHUSI COOTHOIIECHHUS PUCK-TI0JIb3a;

chOPMHPOBAHHOCTh BJIAJICHUS CHUCTEMOW 3HAHUKW O METOJaX HAYYHOTO
MO3HAHUS SIBJICHUM TPUPONBI — HAOIIOJEHUE, W3MEpEeHHue, MOJCITUPOBaHHUE,
AKCIEPUMEHT (pealibHbIII U MBICIICHHBIN), UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax,
YMEHUS IPUMEHATH 3TU 3HAHUS MPU SKCIIEPUMEHTAIBHOM UCCIICIOBAHUU BELIECTB U
TUTsI OOBSICHEHHSI XUMUYECKUX SIBJICHHUM, UMEIOIIUX MECTO B MPUPO/IE, MPAKTUIECKON
JNEATEIBHOCTH Y€JIOBEKA U B IIOBCEIHEBHOM KU3HH;
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c(hOpPMHUPOBAHHOCTh YMEHHS BBISIBISITh B3aWUMOCBSI3b XUMHUYECKUX 3HAHUU C
HNOHATUSIMU W TPEJCTABICHUSMU JIPYTUX ECTECTBEHHO-HAYYHBIX MPEIMETOB IS
0oJiee 0OCO3HAHHOTO MOHUMAaHHUS MaTePUAIBHOTO €IMHCTBA MUPA;

c(hOpMHUPOBAHHOCTh YMEHUS MMPOBOJIUTH PACUETHI: C UCIOIB30BAHUEM TTOHITHIM
«MaccoBasi J0Jisi BEIIeCTBa B PAcTBOPE» U «MOJISIpHAs KOHIICHTPAIMs; Macchl
BELIECTBa WIM 00bEMa raza MO H3BECTHOMY KOJUYECTBY BEILECTBA, Macce WIH
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB; TEIUIOBOIO 3 deKTa peakiuu;
3HAYEHHS BOJOPOJHOTO MOKa3aTesld PacTBOPOB KHUCIOT M IIEJIOYEH C M3BECTHOU
CTENEHBIO JHccOLManuu; Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKLMH, €CIU OAHO U3 UCXOJHBIX BEIIECTB JAHO B BUJE PAacTBOpa C ONPEIEIEHHOM
MacCOBOH J0Jiel paCTBOPEHHOTO BEIIECTBA WIIM JIAHO B M30BITKE (MMEET MPUMECH);
JIOJIA BBIXOJa IPOJIYKTA PEAKIIUH; OOBEMHBIX OTHOIIICHUH T'a30B;

c(OPMUPOBAHHOCTh YMEHHUMN: CAMOCTOSITEIFHO TUIAHUPOBATh WU TMPOBOJUTH
XUMUYECKUN IKCIIEPUMEHT (MPOBEECHUE PEAKIMi HOHHOTO OOMEHa, MOATBEPKICHUE
Ka4eCTBEHHOI'O0 COCTaBa HEOPraHWYECKHUX BEILECTB, ONPEICICHUE CPEIbl PACTBOPOB
BEILIECTB C MOMOIIBI0O MHANKATOPOB, U3yYEHUE BIMSHUS Pa3IUYHBIX (DAKTOPOB Ha
CKOpPOCTh XMMHYECKON pEaKklMH, PEIICHHE SKCIEPUMEHTAIbHBIX 3a]ad IO TeMaMm
«Mertamns»y u «Hemeramib») ¢ coOmo/ieHneM IpaBuil 0€30MacHOTO OOpalieHHs ¢
BEIIECTBAMH U JabopaTopHbIM  00OpylnOBaHuWeM,  (OpMYJIHpPOBaTH  IIEJb
WCCJICIOBAHMSI, TPEACTABIATh B pPa3iM4HON (opme pe3yiabTaThl SKCIEPUMEHTA,
aHAJIU3UPOBATh U OLIEHUBATh UX JOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTh YMEHUM: COOJIIOAATH MpaBUia MOJIb30BaHUS XUMUYECKOU
MOoCyIol U JTabOpaTOpHBIM 00OpyJAOBaHUEM, OOpallleHUsI C BEIIECTBAMU B
COOTBETCTBUM C HWHCTPYKIUSIMU I10 BBIMOJHEHUIO Ja0OPATOPHBIX XUMHUYECKHUX
ONBITOB, 3KOJIOTMYECKH LIE€IecO00pa3HOro TMOBEACHUS B OBITY W TPYAOBOU
NESTENBHOCTH B ULEJISX COXPAHEHHUS CBOEro 370pPOBbS, OKPYKAIOIIEH HpUpPOAHOU
cpeabl W JOCTHKEHUSI €€ YCTOMYMBOIO Pa3BUTHUSA, OCO3HAaBaTh OIACHOCTH
TOKCUYECKOIO0 JIEUCTBUS HA MKUBBIE OPTraHU3Mbl ONPEACIIEHHBIX HEOPraHMYECKHUX
BEIIECTB, MOHMMAas cMbIcs noka3zarens [1/IK;

chOpPMHUPOBAHHOCTh YMEHHUI: OCYIIECTBISTh IEJCHANIPABICHHBIA TOUCK
XUMUYECKON MH(POpPMAlMd B PA3IMYHBIX MCTOYHHMKAX (HAy4YHas U y4eOHO-HaydHas
JTUTEpaTypa, cpelacTBa MaccoBoii nuHdopmainuu, UHTepHET U Apyrue), KpUTHUECKH
aHAJIM3UPOBATh XUMHUYECKYIO0 MHGOpMAIIHIO, repepadbarbiBaTh €€ U HCIOIb30BaTh B
COOTBETCTBHHM C TIOCTaBJICHHON yueOHOM 3a1aueii.
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TemaTHuyeckoe NVIAHUPOBAHUE
10-11 kaaccnl

Kaacc Pa3nen/Tema KoJunyecTBo 4yacoB

10 xnacc Paznen 1. Teopernueckue OCHOBBI OPraHMYECKONW XUMHUH 10
Paznen 2. YraneBogopoabl 38
Paznen 3. Kucnopoacoaepixaiiyue opraHuueckue 38
COEJTMHEHUS
Paznen 4. AzoTconepxaiine OpraHnuecKue COeIMHEHUS 10
Paszgen 5. BeICOKOMONEKYISpHBIE COEAMHEHUS 6
Bcero 102

11 xnacc Paznen 1. Teopernueckrne OCHOBbI XUMHH 36
Pazgen 2. Heopranuueckast Xumust 58
Paznen 3. Xumus u )Ku3Hb 8
Bcero 102
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YyeOHO-MeTOAMUECKOE 00ecIeueHue

Oo0s3aTe/IbHbIE yUeOHbIEe MATEPUAJIBI VIS YYeHUKA

1. Xumums: 10-11 kmaccel: yriyOJeHHBI YpOBEHb: COOpPHUK 3ajad U
ynpaxuenuid [Tekcr] : yaeOHoe nmocobue / C. A. Ilyzakos, B. A. Ilonkos, 1. B.
Bbapeimona ; mox pea. C. A. Ily3zakoBa. — 6-¢ u3j., crep. — Mocksa : [Ipocserienue,
2023. — 159 c.

2. Epemun B.B., Ky3emenko H.E., Tepenun B.U., dpo3noB A.A., JIlyaun B.B.,
noa penakimuedr Jlynmna B.B. Xumusa: 10 xkmace: YriayOneHHoe oOyueHwe,
AxknnonepHoe obmectBo «M3naTensctBo «IIpocsemnienuey 2023.

MeToanueckue MaTepuaibl AJsl YYUTEs

1. I'nmuaka H.JI. OOmas xumus: yuebnmk. / Ilom pen. B.A. IlomkoBa u
A.B. boOkoBa. - 16-¢ u3m., mepepadb. u gom. - M.: HUzmatensctBo FOpaiiT; Boicm.
obpazoBanue, 2010. -

2. Epemun B.B., Ky3pmenko H.E., Jlynun B.B., JIpo3noB A.A., Tepernn B.H.
Xumus. 10 kmacc. IlpoduibHblii  ypoBeHb. YueOHUK Juisl 001Ie00pa3oBart.
Yupexnenuit. - M.: IIpoda, 2020. - 463 c.

3. Epemun B.B., Ky3smenko H.E., Jlynun B.B., /Ipo3aos A.A., Tepenun B.1.
Xumus. 11 wmace. ITlpodunbHbiit  ypoBeHb. YueOHUK Juisi 00IIe00pa3oBar.
Yupexnenuit. - M.: IIpoda, 2020. - 206 c.

4. 3aiiueB O.C. Heopranuueckast xumus. - M.: Act-Ilpecc mkona, 2006- 512 c.

5. Kyssmenko H.E., Epemun B.B., [lonkoB B.A. Hauana xumuu. - M.:
Oxk3amen, 2010.

6. O6mas, HeopraHudeckas 1 opraHnueckas Xumus: Y4uebnoe mocodue / A.B.
babkos, B.A. IlonkoB. - M.: 0OOO «M3marensctBO «MeEaUIIMHCKOE
nH(pOpMaMOHHOE areHCTBO», 2015. — 568 c.

7. Penetutop no xumuu / noxa pen. A.C Eroposa. - U3n 53-e. - PocroB H//] :
®denmkce, 2017. - 762 C.

8. Xumus. EI'D. Paznmen «O6mas xumusi». 10-11 kmaccel. 3aganus U penicHusl.
TpenupoBouHast TeTpanb.: ydeOHO-meTonuuyeckoe mocooue / Ilom pen. B.H.
JHoponbkuHa. - u3f. 3-e, ucnp. Poctos u//l: Jlernon, 2018 -240 c.

9. Xumus. EI'D. Paznen «Heoprannueckas xumus». 10-11 kmaccel. 3agaHus u
pemeHus. TpeHupoBoUHAsE TETpajlib.. yueOHO-MeToauueckoe mocodbue / Ilom pen.
B.H. Hopoubkuna. - uzn. 4-e, ucnp. Pocros u//1: Jlernon, 2018- 224 c.

10. Xumusa. EI'D. Pasgen «Opranmdeckas xwmmus». 10-11  kmaccsl.
TpenupoBouHasi TeTpaab. 3adaHUs W PEHICHUS: Y4eOHO-METOIUYEeCKoe mocooue /
[Tox pen. B.H. lopoubkuna. - uza. 3-e, uctp. Pocros uv//1: Jleruon, 2018 - 272 c.

Hudpossie O0pa3oBaTebHbIe PeCYPChl H PeCypPChl Ce€TH HHTEPHET

1. http://sechenov.ru/

2. http://school-sector.relarn.ru/nsm/ (Xumust 111 Bcex: WILTIOCTPUPOBAHHBIC
Marepuabl o 00IIel, OpraHnYecKor U HEOPraHUYECKON XUMUH )

3. http://him-school.ru (Buptyansaas Xumuueckas [1Ikona)
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http://sechenov.ru/
http://school-sector.relarn.ru/nsm/
http://him-school.ru/

4. http://old.fipi.ru/ (denepanbHblii HHCTUTYT MEJArOTUYECKUX H3MEPEHUI
(OUITN))

5. http://www.fcior.edu.ru/  (denepanpHblii  HEHTp  HH(OOPMAIMOHHO-
oOpazoBarenbHbIX pecypcoB, OLIOP)

6. http://festival.1september.ru/ (DecTuBab IeIarOrHYeCKUX ujei
«OTKpPBITBINA YPOK»)

7. http://www.uroki.net/docxim.htm (/11 yautesass XdaMuu ¥ OHOJIOTHH)

8. http://www.chemnet.ru  (Ilopran  ¢dyHIAMEHTAIEHOTO  XUMHYECKOTO
oOpazoBanus Poccun)

9. http://him.1september.ru (Bce mns yauTens Xumumn)

10. bubnmnoreka (G poBOTro 00pa3oBaTeNbHOTO KOHTEHTA!
https://urok.apkpro.ru/

11. Enunoe conepxanue odiero oopasosanus https://edsoo.ru/

JNOKYMEHT NOAMNNCAH
SNEKTPOHHOW NMOANUCHIO

Ceprudukat: 00EAIDFEBE7A3EIC2A8ES72F171COES031
Bnapeneu: Muibouko lNetp Buranbesuy
LeiicteuteneH: ¢ 08.11.2023 po 31.01.2025
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