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IHosicHuTEe ILHAS 3aNIMCKA

Pabouass mporpamma coctaBieHa Ha ocHOBe 3akoHa «O0 oOpa3oBaHUU B
Poccuiickoit @enepaunn», PeaepanbHOro rocyJapcTBEHHOro o0pa3oBaTEIbHOIO
CTaHJapTa cpeaHero oOiiero oOpa3oBaHUs, OCHOBHOM 0Opa3oBaTeIbHOMN
MporpaMMbl CpeAHEro oOIero o0pa3oBaHUsT MYHHUIUNAIBHOTO ABTOHOMHOTO
o01ieo0pazoBarenbHOro yupexaeHus «CpenHsis o0ieoopa3zoBaresibHas mkosiaa Ne
Tumenn I'eposi Commanuctudeckoro Tpyna B.H.Ileperymoa» 1. bamakoBo
CapaToBckoi 00y1acTd, IPUMEPHON MPOrpaMMbl CpEHEro 00I1Iero oopa3oBaHUs
no  XUMHH, dbenepanbHOrOo  mepeyHss YYEOHHKOB, PEKOMEHIOBaHHBIX
(monymennbix) MOH P® k ucnonb3oBanuto B oOpa3oBaTeiabHOM Mpoiiecce B OV,
nporpammbl 1o xumun 10-11 k1 u3garensckoro neHtpa «poday. [Ipemnaraemas
pabouasi mporpaMma peanu3yeTrcsi B y4eOHMKaX XUMUU M Y4eOHO-METOIUYECKHUX
MOCOOMSX, CO3/IaHHBIX KOJUIEKTUBOM aBTOPOB o1 pykoBojsctBoM ['.E. Pyasutuca
u O.I'. ®enpamana.

I''E. Pymutuc u @D.I. @enpnman Xwumuss 10 knacc yuyeOHUK Jyist
oOmeoOpa3zoBaTenbHbIX opranu3anuil. bazoseiii yposenb. M.: IIpocBemenne 2021

CornmacHo OCHOBHOM 00pa3oBaTEeNbHON NPOrpaMMbl CPEAHEr0 OOLIEro
o0pa3oBaHUs  MYHHUIMNAIHHOTO aBTOHOMHOT'O  00111€00pa30BaTeILHOTO
yupexaenuss — «Cpennsisi obOmieoOpazoBaTenbHas Mmikosia Ne 7umenu ['epos
Commanuctuueckoro Tpyma B.H.IleperymoBa» 1. bamakoBo CapaToBCcKOM
00JIaCTH Ha M3YUYEHUE XUMUU OTBOAMTCS CIENyIolee KOJu4ecTBO YacoB: 10 kiace
— 68 4., 11 ximacc —68 yacos.

[.2. [Inanupyembie  pe3yibTaTbl OCBOCHHS OOYYAIOIIMMUCS OCHOBHOM
00pa3oBaTeILHOM IIPOTrpaMMBbI CPETHET0 OOIIETo 00pa30BaHMS

[.2.1. IlianupyemMblie TUYHOCTHBIE pe3yabTaTrhl ocBoeHus OOII
JInyHOCTHBIE pe3yJbTaThl B c(epe OTHOLICHUN o0ydaromuxcss K cede, K
CBOEMY 3/10POBbI0, K IIO3HAHUIO cels:

— OpHeHTalus 00y4JaroMXCcsa Ha JOCTUKEHUE JTMYHOTO CYACTbhs, peaanu3aluio
NO3UTUBHBIX  JKM3HECHHBIX IIEPCIIEKTUB, HHUIMATUBHOCTb, KPEATUBHOCT,
TOTOBHOCTh M CIOCOOHOCTh K JMYHOCTHOMY CaMOOIPEIENIEHHI0, CIOCOOHOCTb
CTaBUTh LIEIU U CTPOUTH )KU3HEHHBIC IIJIaHBI,

— TOTOBHOCTb M CIIOCOOHOCThH 00ECIIEYUTh ceO0C U CBOMM OJIU3KHUM JOCTOWHYIO
KU3Hb B  IIPOLIECCE  CaMOCTOSATENIBHOW, TBOPYECKOM W OTBETCTBEHHOU
NEATEIBbHOCTH;

— TOTOBHOCTh U CIIOCOOHOCTH OOYYaroIMXCS K OTCTAMBaHHUIO JIHYHOTO
JOCTOMHCTBA, COOCTBEHHOTO MHEHUS, TOTOBHOCTh U CIIOCOOHOCTH BBIPAOATHIBAThH
COOCTBEHHYIO IO3ULHIO [0 OTHOWIEHHWIO K OOIECTBEHHO-NOJIUTUYECKUM
COOBITHSIM TPOLUION0 M HACTOSIIEr0 Ha OCHOBE OCO3HAHUA M OCMBICICHUSA
HMCTOPUH, TYXOBHBIX LIECHHOCTEU U JOCTUKEHUM HAILIEW CTpPaHbl;

— TOTOBHOCTh M CHOCOOHOCTh OOyYaloIIUXCi K CaMOPa3BUTHUIO U
CaMOBOCHHUTAHUID B COOTBETCTBUM C OOIICYETOBEYECKUMU IIEHHOCTAMH H
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uaeaJaMd  TpaxJgaHCKOro  oOmecTBa,  IOTPEOHOCTP B (PU3HUECKOM
CaMOCOBEPIIEHCTBOBAHUH, 3aHATHIX CIIOPTHUBHO-030POBUTEIBHOM
JEeSTENbHOCTBIO;

— TMPUHATHE U pealu3alus LEHHOCTEH 3I0pOBOro M 0Oe30macHoro oodpasa
KU3HU, OEPEKHOE, OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY
(U3HYECKOMY U TICUXOJOTHYECKOMY 37]0POBBIO;

— HENpUATHE BPEAHBIX MPUBBIYEK: KYpPEHUs, YNOTPEeOJEHUs anKoros,
HapKOTHKOB.

JIMYHOCTHBIE pe3yJbTaTbl B c(epe OTHOWIEHUHIT oO0y4dalmMxcss K
OKPY’KaKwIIeMy MUPY, ’KUBOH NMPHUPO/Ie, Xy10:KeCTBEHHON KYJIbTYype:

— MHPOBO33PEHHE, COOTBETCTBYIOLIEE COBPEMEHHOMY YPOBHIO Pa3BHUTHS
HayK{, 3HAYMMOCTH HAyKH, TOTOBHOCTh K Hay4YHO-TEXHHUYECKOMY TBOPYECTBY,
BJIaJICHUE JIOCTOBEPHON MH(pOpMaIueil 0 MepeaoBbIX TOCTHKEHUSIX U OTKPBITUAX
MHUPOBOIl U OTEUYECTBEHHOW HAyKH, 3aMHTEPECOBAHHOCTh B HAYUYHBIX 3HAHHUSIX 00
YCTPOWCTBE MHUpa U OOIIECTRA;

— TOTOBHOCTb W  CHOCOOHOCTH K  OOpa3oBaHUIO, B TOM  YHCIE
caM000pa30BaHUIO0, HA MPOTSHKEHUM BCEW KU3HM; CO3HATEIBHOE OTHOILIEHUE K
HEIMPEPHIBHOMY O0pa30BaHUIO KAaK YCIOBUIO YCHEHIHOW MPO(ECCHOHANBHON H
OOIIECTBEHHOU JICATECIIHLHOCTH;

— DKOJIOTWYECKas KyJbTypa, O€pexHOe OTHOIIEHHUS K POJHOM 3eMIle,
npupoJHeIM OorarctBam Poccum M Mupa; NOHMMaHHE BIUSHUS COLMAIbHO-
DKOHOMHYECKUX IPOLECCOB HA COCTOSIHUE NPHUPOAHONW M COLMAIBHOM CpEbl,
OTBETCTBEHHOCTb 33 COCTOSIHUE IPHUPOAHBIX PECYPCOB; YMEHUS U HAaBBIKU
pPa3yMHOTO HPHUPOJONOJIb30BAHNS, HETEPIIUMOE OTHOLIEHHWE K JIEHCTBUAM,
OPUHOCSIIMM BpEJ SKOJOTMH; NPUOOpETEHHE OIbITa 3KOJOTr0-HANPaBICHHON
NEeSTENbHOCTH;

— OCTETUYECKOE OTHOUIEHUS K MHpPY, TOTOBHOCTh K 3CTETUYECKOMY
00yCTpOICTBY COOCTBEHHOIO ObITA.

1.2.2. IlnanupyemMsbie MeTanpeaMeTHbie pe3yabTarbl ocBoeHuss OOIIL
MeTtanpenMeTHbIE PE3yIbTaThl OCBOEHUSI OCHOBHOM 00pa30BaTEIbHON MPOTrPaMMBbI
MPEACTABIICHBI TPEMsI IPYNIIAMHU YHUBEPCAIbHBIX yueOHbIX nerctBuid (Y'Y 1).

PeryisiTuBHBIe YHUBepcaJbHbIe y4eOHbIe 1eiicTBUSA
BbINyCKHUK HAYYHUTCH:

—  CaMOCTOSITEJIBHO ONPENENATh LIENH, 33aaBaTh MapaMeTpbl U KPUTEPHUH, 110
KOTOPBIM MOKHO ONPEIEIUTh, YTO LI€JIb JOCTUTHYTA;

— OLEHUBATH BO3MOYKHBIE IOCJIEICTBHS JOCTH)KEHHS MOCTABJIECHHOW LEIU B
JESITENbHOCTH, COOCTBEHHOM KU3HU U KU3HHU OKPYKAIOIIMX JIFOJICH, OCHOBBIBASIChH
Ha COOOPAKEHUSIX STUKH U MOPAJIH;

— cTaBUThb U (HOPMYJIUPOBATh COOCTBEHHBIE 3aJadyd B 0Opa30BaTEIbHOM
JESATENbHOCTU U KU3HEHHBIX CUTYalUsIX;

— OLEHUBATh PECYpPChl, B TOM YHCIIE BpeMsi M Jpyrue HemaTrepuajbHbIe
pecypchl, HEOOXOAUMBIE JIJISl JOCTUKEHUS TOCTaBICHHOW LIETH;



— BbIOHMpaTh MyTh JOCTHXKEHUS IENH, IJIAHUPOBATh PEIICHHE MOCTAaBICHHBIX
3a/1a4, ONTUMU3UPYS MaTEpUAIbHBIE 1 HEMATEPUAIIBHBIE 3aTPaThI;

— OpraHu3oBbIBaTh A(G(EKTUBHBIA TOUCK PECYpPCOB, HEOOXOIUMBIX TS
JNOCTHKEHUS ITOCTABIICHHOW LIENH;

— COINOCTABJIATH IIOJIYYEHHBIM PE3YJbTAaT JEATEIBHOCTH C IOCTaBJICHHOU
3apaHee LEIbIO.

2. ITo3naBaTe/IbHbIC YHUBEPCAJIbHbIE YUeOHbIE JeiiCTBUS
BbINyCKHUK HAYYHUTCH:

— HCKaTh M HaXOAUTh OOOOIIEHHBIE CIOCOOBI pelIeHMs 3ajady, B TOM 4YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHIM WH(DOPMAIIMOHHBIA TOWCK M CTaBUTh HAa €r0 OCHOBE
HOBBIE (yueOHBIE U ITO3HABATEIbHBIC) 3a/1a4H;

— KPUTHUYECKH OIICHHMBATh W HMHTEPIPETHPOBATh HH(POPMAIMIO C pPa3HBIX
MO3MIIMK, pacmo3HaBaTh M (PUKCHPOBATH IMPOTHUBOPEYHS B HHOOPMAITMOHHBIX
HCTOYHHKAX;

— HCIOJIB30BATh  PA3JIMYHBIE  MOJEIBbHO-CXEMAaTUYECKHE CPEACTBA IS
MPEJICTABJICHHS CYIIECTBEHHBIX CBSI3€M M OTHOIICHWH, a TaKXKE MNPOTHUBOPEUYUH,
BBISIBJICHHBIX B HTH()OPMAIIMOHHBIX UICTOUHHUKAX;

— HaXOJIUTh U MPUBOJUTH KPUTHUUECKHUE apTyYMEHTHI B OTHOIICHUU JIEUCTBUN U
CYXIEHUM JPYyroro; CHOKOWHO M Pa3yMHO OTHOCHUTHCA K KPUTHYECKUM
3aMEYaHUsSM B OTHOIIEHWU COOCTBEHHOTO CYXKIEHHUs, pacCMaTpuUBaTh HX Kak
pecypc cOOCTBEHHOTO Pa3BUTHS,

— BBIXOJUTH 33  paMKH  y4eOHOro TmpeaMera W OCYIIECTBIATH
[ICJICHAMNPABIICHHBIN MTOUCK BO3MOXKHOCTEW ISl IIMPOKOrO IMEPEHOCA CPENICTB U
CIT0cO0OB JICHCTBHS;

— BBICTpaWBaTh MHAMBUAYAJIbHYIO 00Pa30BATEIbHYIO TPACKTOPHIO, YIUTHIBAS
OTPAaHUYCHUSI CO CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPaHUYCHUS;

— MEHSATh U YJIEPKUBATh PA3HbIC MO3UIIMU B MO3HABATEIBHON AEATEIHBHOCTH.

KoMMyHuUKaTHBHBIEC YHHBEpPCAJbHbIC Y4eOHbIE 1elCTBUS
BbInyCKHUK HAYYHMTCH:

—  OCYLUECTBJIATH JEJIIOBYK0 KOMMYHHKALIMIO KAK CO CBEPCTHHUKAMHU, TaK M CO
B3pOCIBIMU (KaK BHYTpU 00pa30BaTeIbHOM OpraHM3alluy, Tak U 3a €€ MpeJesiaMu),
noa0MpaTh NApTHEPOB JUIS JE€JIOBOM KOMMYHMKAIMM HMCXOJS M3 COOOpaKeHWUH
PEe3yJIbTaTUBHOCTH B3aUMOJECHCTBYS, a HE JIMYHBIX CUMIIATUM;

— IpH OCYIIECTBICHUH TPYNIOBOM pabOThl OBITh KaK PyKOBOJUTENEM, TaK U
YIEHOM KOMaHJIbl B pa3HbIX poJisIX (TeHepaTop WAEH, KPUTHK, HCIOJHUTEIND,
BBICTYMAIONINHI, SKCIEPT U T.1.);

— KOODAMHHPOBaTh M  BBINOJHATH pabOTy B  YCIOBHSIX PEAIbHOTO,
BUPTYaJIbHOI'O U KOMOMHHUPOBAHHOI'O B3aUMOIEHCTBHUS;

— PpAa3BEpHYTO, JOTMYHO K TOYHO H3JaraTb CBOK TOYKY 3PEHUSA C
MCITOJIb30BAaHUEM AJIEKBATHBIX (YCTHBIX U TUCbMEHHBIX ) A3BIKOBBIX CPEJICTB;



— pacrno3HaBaTh KOH(MIUKTOTCHHBIC CUTYAIlMHd U MPEJOTBPAIATH KOH(IHKTHI
0 WX aKTHUBHOW ¢aspl, BHICTpaWBaTh JCIOBYIO H 00pa30oBaTEIbHYIO
KOMMYHUKAIINIO, N30eTasi TMYHOCTHBIX OIICHOYHBIX CYKICHUH.

— VYchnemHocTh HM3y4eHHs YYEOHOro IMpeAMeTa CBSi3aHa C  OBJAJCHHEM
OCHOBHBIMHU TMOHATUSIMU XUMHHM, HAyYHbIMU (PaKTaMHu, 3aKOHAMH, TEOPHUSIMH,
MIPUMEHEHHUEM TTOTYUYCHHBIX 3HAHUHN TP PEIICHUHN TPAKTUUECKUX 3aj1ay.

— HM3ydeHnue xuMuu Ha yriyOJI€HHOM YPOBHE MPEANOJAraeT MoJHOE OCBOCHHE
0a30BOro Kypca M BKJIIOYAET pACIIMPEHUE TNPEIMETHBIX pe3yJbTaTOB M
colepKaHUs,  OPUEHTUPOBAHHOE  HA  MOJATOTOBKY K  MOCIEIYIOLIEMY
npodeccuoHaIbHOMY 00pa30BaHUIO; Pa3BUTHE HHAMBUAYAJIbHBIX CIOCOOHOCTEM
oOydaronuxcs mytem Oosee TiyOOKOro, 4eM 3TO MpeAycMaTpuBaeTcs 0a30BBIM
KypCOM, OCBOECHHMSI OCHOB HayK, CUCTEMAaTHYECKHX 3HAHUMN; yMEHUE NPUMEHATH
MOJIYYCHHBIC 3HAHUS IS PEIICHUs MPAKTUYECKUX M y4eOHO-HCCIICIOBATEIHCKUX
3a/1ad B U3MEHEHHOM, HECTaHJIApTHOM CUTyalluM; YMEHUE CHUCTEeMaTU3HPOBATH U
0000mIaTh MoMyuyeHHbIe 3HaHUA. V3ydeHuwe mpenMera Ha YIIIyOJIEHHOM YpPOBHE
no3BoyiseT  chopMupoBath |y  OOy4yalOIIMXCS ~ YMEHHE  aHaJM3UPOBATh,
MIPOTHO3UPOBaTh M OLEHHUBATh C MO3UIMU SKOJOIMYECKOW Oe30MacHOCTH
MOCJEACTBUS OBITOBOM M MPOM3BOJICTBEHHOMN JEATEIHHOCTU YeIOBEKa, CBA3aHHOU
C MOJyYE€HHUEM, IPUMEHEHUEM U TIEPepabOTKOI BEIIECTB.

— UWzyuenue mpeamera «XuMus» B 4acTh (HOPMHUPOBAHUSI Y OOyUaIOIIUXCS
HAyYHOTO MUPOBO33PEHUS, OCBOCHHS OOIIEHAYYHBIX METOAOB MO3HAHMS, a TaKXKe
NPAKTUYECKOTO MPUMEHEHMS] HAay4YHBIX 3HAHUH OCHOBAHO Ha MEXIPEIMETHBIX
CBA3SIX C TpeaMeTamMu  o0jlacTeid  €CTECTBEHHBIX, MaTEeMaTU4YeCKUX |
T'YMaHUTAPHBIX HayK.

- Ilporpamma yueOGHOTO mpeaMeTa «XUMUS» COCTABJICHA HA OCHOBE MOJYJIHHOTO
MPUHIIKINA TTOCTPOEHUS YYEOHOro MaTepuasa, HE ONpeNessieT KOJIUYECTBO YacoB
Ha H3y4YeHUE Y4YeOHOro TMpeAMeTa M KIJIAcChl, B KOTOPBIX MPEIMET MOXKET
M3y4aThCsl.

IIpeameTHBIE pe3ybTATHI 00y4YeHUsI
BbInyCKHUK HAY4YHTCH:
packphIBaTh Ha MpUMEpax poJib XUMUU B (POPMUPOBAHUM COBPEMEHHOM HAay4YHOU
KapTUHBI MUPA U B IPAKTUUYECKOU ESITEILHOCTH YEJIOBEKA;
JIEMOHCTPUPOBATh Ha TMPUMEpPax B3aUMOCBS3b MEXAY XHUMHEH U APYrUMU
€CTEeCTBEHHBIMU HAyKaMHU;
packpeiBaTh Ha MpUMepax TOJIOKEHUS TEOpUM XHUMHYECKOrO0 CTPOEHUs
A.M. bytneposa;
noHumaTth ¢usznueckuii cmbicn Ilepuoguueckoro 3akona [[.M. Mennaeneea u Ha
€ro OCHOBE OOBSCHATH 3aBUCUMOCTh CBOMCTB XHWMHYECKUX DJIEMEHTOB U
00pa30BaHHBIX UMH BEIIECTB OT JIEKTPOHHOTO CTPOEHHUSI ATOMOB;
OOBSCHATH MPUYMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIUX IMPEACTABICHHIM
00 UX COCTaBe U CTPOCHHH;
OPUMEHSTh MpaBW/a CHCTEMAaTHYECKOM MEXIYHApOJHOW HOMEHKIATYphl Kak
CpEIICTBA pa3IMYCHUS U UACHTHU(PUKAIIMK BEIIECTB 110 UX COCTABY U CTPOEHUIO;



COCTAaBJIITh MOJICKYJISIPHBIC M CTPYKTYPHBIC (POPMYIIBI OpTaHUIECKUX BEIIECTB KaK
HOocUTelel wuWHpOpMAllUM O CTPOCHUM  BEIIEeCTBa, €ro CBOWCTBAX W
MPUHAJISKHOCTH K ONIPEICIICHHOMY KJIacCy COCIMHEHUM;

XapaKTeprU30BaTh OPraHUYECKHE BEIIECTBA 110 COCTaBYy, CTPOCHHUIO M CBOMCTBAM,
yCTaHABIMBATh PUINHHO-CJICICTBEHHBIS CBSI3U MEXKTY JTAHHBIMH
XapaKTEePUCTUKAMU BEIIECTBA;

MPUBOJNTHh TPUMEPHI XUMHUYCCKUX PEAKIMi, PpacCKpPHIBAIOIINX XapaKTepHBIC
CBOMCTBA THUIIMYHBIX IMPEJICTABUTEICH KIIACCOB OPraHUYECKHX BEIIECTB C IEIbIO
WX UACHTU(DUKAIMY U OOBICHEHUS 00JIACTH IIPUMEHCHHS;

MIPOTHO3UPOBATh BO3MOXHOCTh TPOTEKAHWS XHUMHYECKHX PEaKIMii Ha OCHOBE
3HAHUM O THNAX XWMHUYECKOM CBSI3M B MOJIEKYJIAX PEAreHTOB M X PEAKIIMOHHOMU
CITOCOOHOCTH;

UCII0JIH30BaTh 3HAHUS O COCTaBe, CTPOCHHM M XUMHUUYECKUX CBOMCTBAX BEIIECTB
JUTsE 0€30TIaCHOTO MTPUMEHEHUS B IPAKTUYECKON JACATEIHHOCTH;

MPUBOJNTHh TPUMEPHI MPAKTHYECKOTO HCIOJIB30BaHUS IMPOAYKTOB TEPepadOTKH
He()TH W TPUPOJHOTO Ta3a, BBICOKOMOJICKYJIIPHBIX COCIMHCHHH (ITOJIMATUIICHA,
CHHTETHUYECKOTO Kay4yKa, alleTaTHOTO BOJIOKHA);

IPOBOJINTh ONBITHI IO PACIO3HABAHUIO OPraHWYECKUX BEIECTB: TIIMIICPUHA,
YKCYCHOM KHCIIOTBI, HETPEISIbHBIX JXUPOB, TIIFOKO3BI, Kpaxmaja, OCIKOB — B
COCTaBE MUIIEBBIX MPOTYKTOB M KOCMETHIECKUX CPEJICTB;

BIAJETh TpaBWJIaMM M TMpHeMaMHu Oe30macHOM paboThl C XUMHUYECKUMHU
BEIIECTBAMU U JJa00OpaTOPHBIM 000PYI0BAHUEM;

YCTaHABJIMBATh 3aBHCUMOCTb CKOPOCTH XHMHYECKOHW pEaKIud W CMEIICHUS
XUMHUYECKOTO PaBHOBECHS OT Pa3IUYHBIX (DAKTOPOB C IEIBIO ONpEACICHUS
ONTHMAJIBHBIX YCJIOBHH MPOTEKAHUS XUMUYECKHUX MTPOIIECCOB;

IIPUBOUTH IIPUMEPHI THAPOJIN3a COJICH B MIOBCETHEBHOM KHU3HU YEJIOBEKA;
MIPUBOJIUTH TPUMEPHl OKHCIHMTEIBHO-BOCCTAHOBUTEIBHBIX PEaKIUii B TIPHUPOJIE,
IIPOU3BOJICTBECHHBIX TIPOIIECCAX M )KU3HEACITCIIBHOCTH OPTraHU3MOB;

PUBOUTH IPUMEPHl XUMHUECKUX PEAKIIUM, PACKPBIBAIOIIUX OOIHE XMMUYCCKHE
CBOMCTBA MPOCTHIX BEIIECTB — METAJIJIOB 1 HEMETAIIJIOB;

MIPOBOJIUTH PACUYEThl HA HAXOXKJICHUE MOJCKYJSIPHON (DOPMYJIBI YTIIEBOIOPOA TI0
POJIYKTaM CrOpaHMsl U IO €ro OTHOCUTEJIbHOW IUIOTHOCTH U MAacCOBBIM JOJISIM
2JIEMEHTOB, BXOIAIIUX B €r0 COCTAaB;

BIIQJICTh TIpaBWJIaMH O€30IacHOrO0 OOpalieHus ¢ €IKHMH, TOPIOUYHMH U
TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMHU OBITOBON XMMUMU;

OCYIIECTBIIATh IIOMCK XUMHUYECKOU uH(bOopMaIu 110 Ha3BaHHUSM,
UACHTH(PUKATOPAM, CTPYKTYPHBIM (hOpMyJiaM BEIIECTB;

KPUTUYECKA OICHUBATh M HMHTEPIPETHPOBATh XUMHUYECKYI0 HWH(GOPMAIIHIO,
COZIEpPKAIIYIOCST B COOOIIEHUSX CPEICTB MAacCOBOM HWH(pOpMaNuu, pecypcax
HNuTepHeTa, HAYYHO-TIOMYJIIPHBIX CTAThSIX C TOYKH 3PEHUS €CTECTBEHHO-HAYYHOMN
KOPPEKTHOCTH B IIEJSX BBISABICHUS OIMMOOYHBIX CYXACHUU U (HOPMHUPOBAHMS
COOCTBCHHOM MMO3UIINH;



OPEJICTaBIsATh IMYTH pEIICHUS TJI0O0AaTbHBIX MPOOJIeM, CTOAIIUX Tepen
YeJI0BEYECTBOM: IKOJIOTMUECKUX, YHEPIeTUYECKUX, CHIPbEBBIX, U POJIb XUMHUU B
pEIIEHUH 3TUX IPOOIIEM.

BbInyCKHMK IOJYYUT BO3MOKHOCTh HAYYHTHCS:

WUIFOCTPUPOBATh HA MPUMEPAX CTAHOBJIEHUE U IBOJIIOIUI0 OPraHUYECKOH XUMUU
KAaK HAyKW Ha Pa3IMYHbIX HCTOPHUYECKHUX 3Tallax €€ pa3BUTHS;

MCITI0JIb30BaTh METO/Ibl HAYYHOI'O MMO3HAHUSI TIPU BBIOJIHEHUH MPOEKTOB U Y4eOHO-
UCCIIEIOBATENIbCKUX 3aJlad IO M3YyYEHHUIO CBOWCTB, CIIOCOOOB IMOJIyYEHUS M
pacno3HaBaHMsI OPrAaHUYECKUX BEILECTB;

OOBSACHATH MPUPOY U CIOCOOBI 00pa30BaHUS XUMUYECKOM CBSA3U: KOBaJEHTHOM
(moJIIpHOM, HEMOJAPHOM), MOHHOM, METAUIMYECKOW, BOJOPOJAHOM — C UEJbIO
ONpEeNEeIeHUs] XUMHUYECKOW aKTUBHOCTH BEIIECTB;

YyCTaHaBIMBaTh T€HETHUYECKYIO CBSI3b MEXIY KJIAaCCaMU OPraHWYECKUX BELIECTB
s OOOCHOBAHUS TMPHUHIMIMAIBLHOW BO3MOXKHOCTU TMOJYYEHHS] OPTaHHMYECKUX
COEJIMHEHUI 3a/IaHHOTO COCTaBa U CTPOEHUS;

yCTaHABJIMBAaTh B3aUMOCBSI3M MEXJIy (akTaMu U TEOpUe, NPUYMHOW U
CJIEJICTBUEM IpPU aHAIM3€ MPOOJIEMHBIX CUTYallMi U 0OOCHOBAHUU MPUHUMAEMBIX
pellIeHUi Ha OCHOBE XUMUYECKHUX 3HAHUH.

II.Conepxanue Tem yueoHoro npeamera 10 kiaacca(68y4; 24. B HeAeN0).
Teopuss XMMHYECKOI0 CTPOCHUS OpraHuveckux coeauHeHui. Ilpupoaa
XHMHYECKHX cBsi3eil (6 yacos).

Oprannyeckue BemiectBa. [losiBiieHHEe U pa3BUTHE OPraHUYECKON XHUMHH
KaK HayKd. XMMHYECKOE CTPOCHHUE KaK MOPAAOK COCAUHEHUS aTOMOB B MOJIEKYJIE
COTJIACHO MX BaJIEHTHOCTH. (OCHOBHBIE TIOJIOXKEHHUS TEOPUU XUMHUYECKOTO
CTPOCHMS OpraHudyeckux coeauHeHud A.M. bytnepoBa. YriepoaHbIi CKeeT
OPraHU4YecKoil MOJIEKYJbl. KpaTHOCTh XMMHYECKON CBSI3U. 3aBUCHUMOCTH CBOWMCTB
BEILECTB OT XMMHUUYECKOTO CTpoeHUs1 MojieKy. M3omepus u nzomepsl. [lonstue o
¢dbyHkuuoHanbHOM  rpymme.  [lpuHuunel  kjaccupuKalMu — OPraHUYEeCKUX
coenuHeHui. CurcTeMaTHyeckass MEXKIyHapoJHash HOMEHKJIATypa W MPUHIIUIIBI
oOpa30BaHUs Ha3BaHUN OPTaHUYECKUX COCTUHEHHM.
MecTo 1 3HaUeHME OPraHUYECKOM XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
IIpeneabHble yriieBoaopoas (3 yaca).

[IpenenvHbie yriaeBogopoas! (ankanbl). CTpOEHUE MOJIEKYJIbI METaHA.
['omonornueckuii psa  ankaHoB. ['omonorun. MexayHapoaHass HOMEHKIATypa
OpraHWYECKUX BelecTB. [3oMepusa yriepogHoro ckenera. 3aKOHOMEPHOCTH
M3MEHEHUs (PU3NYECKUX CBOMCTB. XMMHUYECKHE CBOMCTBA (Ha MpUMEpEe METaHa U
ATaHa): peakUuy 3aMelleHusl (raJOoreHUPOBAHUE), NETUAPUPOBAHUS KaK CIOCOOBI
MOJIyYEHHS] BAKHEUIINX COCIMHEHUN B OPraHMYECKOM CHHTE3€. ['opeHue merana
KaK OJMH W3 OCHOBHBIX HCTOYHHMKOB TEIJIa B IMPOMBIIUICHHOCTH U OBITY,
nzomepusauuu  ankaHoB.  llemnsle  peakumu.  CBOOOJHBIE — pagUKAaIbI.
l"anoreHonpon3BoaHbIE ankaHOB. HaxoxkaeHue B NOpUPOAE U TMPUMEHEHUE
aJIKaHOB.



HenpeaenbHbie yriaesogopoasl (9 yacos).

Kparubie cBs3u. Henpenenbhuble yriaeBogopoisl. Amkensl. CTpoeHue
MOJIeKyJIbl  dTuieHa.sp—l ubpunuzanua. ['omomornyeckuit  psAn  aJKEHOB.
Homenknarypa. M3oMepust yrinepogHoOro CKejeTa U MOJ0KEHUS KPaTHOU CBSA3U B
MoJsieKyJie. XUMHUYECKME CBOMCTBA (Ha MpUMEpe OTUJIEHA):  pPEeaKIHU
IIPUCOETUHEHUS (rajzoreHupoBaHue, TUAPUPOBAHME, TUApATALNS,
TUIPOTaJOT€HUPOBAHUE) KaK COCO0 MOydeHUs] PYHKIMOHAIBHBIX MTPOU3BOAHBIX
yTJIEBOJIOPONIOB, ropeHus. IIpaBuno MapkoBHUKOBaA. BbicOKOMOIIEKYIISIpHBIE
coennHeHus. KadecTBeHHBIE peaknMM Ha JBOMHYIO CBsA3b. llonmmMepunsanus
OTWIEHA KakK OCHOBHOE HAIIPABIECHUE €ro HCHoNb30BaHusA. IlonmmaThuneH kak
KPYITHOTOHHAXXHBIN IIPOJYKT XUMUYECKOTO NIPOU3BOACTBA. [[puMeHenue stuieHa.

Anxaauensl U kayuyku. [lonstre o0 ankagueHax Kak yriieBOAOPOJax C
IBYMsI JTBOMHBIMH CBs3saMu. [lomumepm3anus nuBuHmiIa (OyragueHa-1,3) kak
Croco0 MONy4YeHHUsT CUHTETHYeCKoro kayuyka. M3ompen (2-metunOyramuen-1,3).
HarypanpHbll M CcUHTETMYECKMM Kaydyku. Bynkanuszanus kaydyka. PesuHa.
IIpumenenue kaydyka u pesuHbl. Conpsbk€HHbIE NBOVHBIE CBsA3U. llonyuenue n
XUMHUYECKUE CBOMCTBA allKaJIM€HOB. Peakuny nprcoequHeHus (raJoreHupoBaHusl)
Y TTOJIMMEPU3ALINY ATKAINCHOB.

AJNKUHBI. AueTulieH (3TUH) U ero romMoJyioru. CTpOeHHE MOJEKYJIbI
auerwieHa. I'omomornueckuit psg ankuHoB.  Homenkiarypa.  M3omepus
YTIIEPOJHOTO CKEJIETa U MOJIOKEHHsI KPaTHOM CBSI3M B MOJIEKyse. MexkiaccoBas
nzomepus. sp-I'mOpuauzanus. XuMudeckrue CBOWCTBA (Ha IMpHUMEpE aleTHIICHA):
peakuuu NpUCOEAMHEHHs (TaJIOTEHUPOBAaHME, THAPUPOBAHUE, TUIpaTalus,
I'UJIPOTaJIOTEHUPOBAHKE) KaK CIOCO0 MONy4YEeHUs MOJMMEPOB U JAPYTUX IMOJIE3HBIX
IIPOAYKTOB. ['OpeHune anerniaeHa Kak UICTOYHUK BBICOKOTEMIIEPATYPHOIO IIAMEHU
JUIsl CBapKU M pe3KU MeTasuioB. [Ipumenenne anerunena.

IlonsATHE O HUKIOATKAHAX.

Apenbl (4 yaca).

ApeHnbl (apoMaTHyecKHe YriaeBoAopojibl). beH30il Kkak mnpeacTaBUTENb
apOMaTUYECKUX YIIIeBOJAOPOoAOB. CTpoeHHE MOJEKysbl OeH307a. XHUMHUYECKHUE
CBOMCTBA: peaKkIuu 3aMeuieHusi (raJoreHUpOBAHME) KaK CIOoco0 TMOJy4eHHUs
XUMHUYECKUX CPEJCTB 3alllUThl PACTEHHUM, MPUCOEAMHEHHS (TUIPUPOBAHUE) KaK
JI0Ka3aTeNIbCTBO HEIPENEIbHOIO Xapakrepa O0eHszona. Peakuusa ropenus. Tomyou.
N3omepust 3amectuteneir. [lpumenenne Oenzona. Ilectunuawl. ['eHetnueckas
CBS3b aPEHOB C JIPYTUMH YIIIE€BOLOPOJAMH.

IIpupoaHbie HCTOYHUKH YIJIEBOAOPOAOB(S 4acoB).

[Tpuponnswiii raz. Hedrts. [lonmyTtHbie HedTsHBIE Ta3zbl. KaMeHHBIN yrob.
[TepepadoTtka Hedtu. Ileperonka Hedtu. PexTudukanmonnas xonoHHa. beH3uH.
JIurpoun. Kepocun. Kpekunr nedrenponykros. TepMuuecknii 1 KaTaTUTHUYECKUI
KpekuHru. [uponms.

Kucnopoaconepxamue opranndeckue coequHeHus. OQHOATOMHBIE IPEIEIbHBIE
cnupthl. Kiaccudukanus, HOMEHKIaTypa, U30MepHUsl COUPTOB. METaHO U 3TaHO
KaK TMPEACTABUTENIM MNPEAEIbHBIX OJHOATOMHBIX CHUPTOB. [lepBUYHBINM,
BTOPUYHBIM M TPETUYHBIA aTOMbl yriiepoja. BomopomHas cBs3b. XUMHUUYECKHE
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CBOMCTBa (Ha MpUMEpPE METAHOJA U ITAHOJIA): B3aUMOJECHCTBHE C HATPHEM Kak
croco6 YCTaHOBJICHHUS HaJInyus TUAPOKCOTPYIIbI, peakus c
raJIOr€HOBOJOPOJAAMH KaK CHOCO0 MOJyYEHHs pacTBOPUTEINIEH, JeruapaTaus KaK
cnoco0 noxyyeHus 3TuiieHa. Peakuus ropeHus: cnupThl Kak TOIMBO. CIMpTOBOE
opoxxenune. depmentel. Bonopoansie cBszu. Ilpumenenne meTaHoja U 3TaHOJA.
®U3MONOrMYEeCKOe JEHCTBUE METaHOJIa W 3TaHOJa Ha OpraHu3M YelloBeKa.
AJIKOTOJIN3M.
MHoroaToMHble CHHUPTHI. ODTWUICHIJMKOIbL W IHMIEPUH Kak MPeJCTaBUTEIU
IpEAEIbHBIX MHOTOATOMHBIX cIUPTOB. KauecTBeHHast peakuys HA MHOTOATOMHBIE
COUPTBI W €€ TNPUMEHEHHE [UIs paclo3HaBaHMs T[JIMUEPUHA B COCTaBE
KOCMETHUYECKUX CpeACTB. I[IpakTMueckoe MPUMEHEHUE OTUICHIIIMKONS U
TIIMIEPUHA.

®enon. Apomatudeckue cnupThl. CTpoeHUE MOJEKYIbl (eHoa.
B3anmHoe BiusHHE aTOMOB B MoJieKyle (QeHona. XHUMHYECKUE CBOICTBa:
B3aMMOJICICTBHE C HAaTpHeM, THAPOKCHUAOM HaTpusa, Opomom. KauecTtBeHHas
peakius Ha (peHoI.
[Ipumenenue denona.

Kap6onunbnble coenunenus. KapOoHnunbHas rpynmna. AjbAeruaHas
rpynna. Anbaeruasl. Ketonbl. M3omepuss um Homenknatypa. [lomyuenue wu
XUMUYECKHUE CBOMCTBA aNbJeruioB. Peakuuu OKUCIEHUS U MPUCOCIUHEHUS
anpaerunoB. MeraHanb (dbopmanbAerua) W OTaHalb (aneTaapleruja) Kak
OpPEACTABUTENM  TPENEIbHbIX  albAeruaoB. KauyecTBEHHbIE  peakluu  Ha
KapOOHMJIbHYIO Tpynmy (peakiusi «cepeOpsiTHOro 3epKayia», B3aUMOJCHCTBUE C
ruapokcuom Menu (1)) u ux npuMeHeHue g OOHAPYKEHUS MPeIeTbHBIX
albAETUIOB B TPOMBIIUIEHHBIX CTOYHBIX BOJaX. TOKCHYHOCTH ajbJEruiOB.
[Ipumenenue hopmaiibieruia u aneTaibIeTu/Ia.

Kap6onoBsie kuciotel. KapOokcunpHas rpynma (KapOOKCOTpyTima).

N3oMepuss 1 HOMEHKJIaTypa KapOOHOBBIX KHCIOT. OJIHOOCHOBHBIE NpPEIEIbHBIE
KapOOHOBbIE KHUCHOTHL. lloslyueHHe OAHOOCHOBHBIX NPENEIbHBIX KapOOHOBBIX
KHCIIOT YKCyCHasi KHCJIOTa KaK IPEICTaBUTENb MPEACbHBIX OJIHOOCHOBHBIX
KapOOHOBBIX KHUCIJIOT. XMMHYECKHE CBOMCTBA (HAa MpUMEPE YKCYCHOM KHCJIOTHI):
peaklMu ¢ MeTajulaMH, OCHOBHBIMH OKCHIAaMH, OCHOBAHMSIMHU M COJISIMU Kak
NOATBEPKACHUE  CXOJICTBA C  HEOPraHMYECKMMM  KUcCIoTaMu.  Peaknus
ATEepUPUKALNU KaK CIIOCOO MOTYUYEHUs CIOXKHBIX 3GupoB. [IpumeHeHue ykcycHoi
KUCIOThl. MypaBbuHas  kucinota.Auerarbl. [IpeacraBieHne O BBICHIHUX
KapOOHOBBIX KHCJIOTAX.
Crnoxnbie 3pupbl. Homenknarypa. [lomydyenne, XuMU4eCKUe CBOMCTBA CIIOKHBIX
apupoB. Peaknus srepudukanym. Cnoxnple dQuUpbl  KaK MPOIAYKTHI
B3aMMOJICUCTBUSL KapOOHOBBIX KHUCIOT CO coupTamu. lIpuMeHeHue CIOKHBIX
3(¢UpoB B MUUIEBOH M NapPIOMEPHON MPOMBILIIEHHOCTH. JKUpPBI KaK CIOXKHBIE
3(uphI TIULEPUHA U BBICHIUX KapOOHOBBIX KHUCIJIOT. PacTuUTeNbHbIC U KUBOTHBIE
KUpPBI, UX cOCTaB. Pacrmo3HaBaHHe pACTUTENIbHBIX »UPOB HAa OCHOBAaHUU UX
HernpeaenbHoro xapakrepa. [Ipumenenue xupos. ['uaApoNIN3 WK OMBUICHHE KUPOB
KaK Coc0o0 MPOMBIIIJIEHHOTO MOJYyYEeHHUsI COJIeH BBICIIUX KaPOOHOBBIX KUCIIOT.
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Mpbut4 Kak CoJiM BBICIIUX KapOOHOBBIX KHUCIOT. MoOIOIIHE CBONCTBA MbLia.

CHUHTETHYECKHE MOIOIIUE CPEACTBRA.
VYrnesonpl.Knaccuduxamuss  yrmeBogoB.  Monocaxapuasl.  Onurocaxapusl.
Jucaxapunsl. HaxoxaeHne yriieBoAaoB B pupoje. [ 1oko3a Kak anbaeruJoCupT.
bpoxenue rmokos3el. @pykro3a. Caxapo3a. ['maponus caxaposbsl. Kpaxman wu
LEJUTI0NI03a KaK OMOJIOTUYECKUe MOoJUMeEphl. XMMUYECKHE CBOMCTBA Kpaxmasa u
LEJUTIONI03bl  (TUIIPOJIN3, KauyeCTBEHHas peakius C HOoJOM Ha KpaxMal U ee
IpUMEHEHHE Il O0OHApYKEHUSI Kpaxmaja B MpoaykTax nutanus). [I[pumeHenue u
Oouonornyeckas poib yrieBoJoB. [loHsATHe 00 HMCKYCCTBEHHBIX BOJIOKHAX Ha
IpUMepe alleTaTHOTO BOJIOKHA. AneTuiiesuionosa Kinaccudukaiys BoJIOKOH.
Nnentudukanus opraHMdecKux coeauHeHni. ['eneTnueckas CBsI3b MEXIY
KJacCaMH OpPraHWYECKUX COCAUHEHUM. THulbl XHUMHUYECKMX pEaKuul B
OpPraHUYECKON XUMUHU.
A3oTcoaep:kainue Opranndeckue coequHeHus (7 4acos).

AMHHOKHUCIOTH U 0enku. CocTaB 1 HOMEHKJIATypa. AMHHBL. AMUHOTPYIIIIA.
AnunuH. [lomyyeHne W XMMUYECKHWE CBOMCTBAa AHWIWHA. AMHWHOKHUCIOTBHI Kak
amdoTepHble  opraHuyeckue coeauHeHus. M3omepuss U HOMEHKIATypa.
bunonsapueii noH. Ilentuanas cBsa3b. buonornyeckoe 3HaYeHUE 0-aMHUHOKHUCIIOT.
O6nacTu TNPUMEHEHUS AaMUHOKHUCIOT. XUMHUYECKHE CBOMCTBA aMHUHOKHCIIOT.
[Menrruapl. [Tomunentuapl. ['mununa. benku kak npupoaubsie 6uononumepsl. CocTaB
U CTpoeHHe OelKoB. XUMHUYECKHUE CBOMCTBA OEIKOB: THIAPOJIU3, JIEHATYpPALMS.
O6napyxeHue O€NKOB TMPU IMOMOIIM KA4eCTBEHHBIX (IIBETHBIX) pEaKIIHil.
[IpeBpatienust 6enKOB Uiy B opranuzme. buonornueckue QyHKImu 6€IKOB.

A3oTconepxkaliue rerepouukindeckue coeauHeHus. I[lupuaun. Iluppod.
[Mupumuaus. [Typun. A30TUCTbIE OCHOBAHUS.
Hyxknennossie kucnotsl. Hykneoruapl. KomimeMeHTapHbIEe a30TUCTBIE OCHOBAHHS.
Xumus 1 310poBbe yenoBeka. Dapmakonornyeckas XuMHsl.
XuMus mojauMepoB (8 yacos).

[Tonumepsl. Crenenp nonuMepusanuu. MoHomep. CTpyKTypHOE 3BEHO.
TepMorutactuunble noaumepnl. CtepeoperyisapHbie MoauMepsl. llonusTumeH.
[Homunponunen.  Ilonuterpadgropstunen.  TepMopeakTUBHbIE  MOJTUMEPBHI.
®denonodopmanbaeruaabie cMmodibl. [lnactmaccesl. deHomacTbl. AMHUHOILIACTHI.
[lenornactel. Ilpuponnbiii kayuyk. Pesmna. D00HuT. CHHTETUYECKHUE KAayUyKH.
Cunretnueckue BosnokHa. Kanpon. JlaBcaH.

Conepxanue Tem ydeOHoro npeamera 11 kiaacca(68 u; 24. B HeAeINI0).

Tema 1. BaxxHeiilmue xuMuuecKHe MOHSATHS M 3aKOHBI (6 YacoB)

Atom. Xumunueckuii anemeHT. M3otornebl. [IpocTeie U CI0KHBIE BEIIECTBA.

3aKOH COXpaHEHUs MAacChl BEIECTB, 3aKOH COXPAHEHMS W MPEBpAILCHUS
SHEPIUM MPU XUMUUYECKUX pEeaKIUAX, 3aKOH IMOCTOSHCTBA cocTaBa. BelecTtBa
MOJIEKYJIIPHOTO M HEMOJIEKYJIIPHOTO CTPOECHHUS.

ATOMHBIC opOuTanu, s-, p-, d-, f-anexkrponbl. OCOOCHHOCTH pa3MelIeHUs
AJICKTPOHOB IO OpOUTAIsIM B aToMax MajblX W OOJIBIIMX [EPUOIOB.
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DHepreTuyeckre YpOBHHM, NOAYpOBHH. CBsA3b NEPHUOJUYECKOTO 3aKOHA H
IIEPUOANYECKON CUCTEMBI XMMUYECKUX DJIEMEHTOB C TEOPUEH CTPOECHUSA aTOMOB.
KopoTkuii n AMMHHBIN BapuaHTH TAOIUIBI XUMHUYECKHX JIeMEHTOB. [lonoxeHue B
MIEPUOANYECKOM CUCTEME XWUMHUYECKUX DJIEMEHTOB BOJOPOJA, JAaHTAaHOUIOB,
AKTMHOMJIOB U HCKYCCTBEHHO MOJyYEHHBIX 3JIEMEHTOB.

BajleHTHOCTP M BaJICHTHBIE BO3MOKHOCTH aToMOB. llepmomnueckoe
M3MEHEHHE BAJIEHTHOCTH U Pa3MEPOB ATOMOB.

Pacyernble 3agaum. Breiuncinenue wmaccel, o0beMa WM KOJUYECTBA
BEIIECTBA 10 M3BECTHOM Macce, 00bEMY WM KOJIMYECTBY BEILECTBA OJHOIO U3
BCTYIMBUIMX B PEAKIMIO WIH ITOJIYUYUBIINXCS B PE3YJIBTATE PEAKIIMH BEILIECTB.

Tema 2. CTpoenue BemecTBa (8 4acoB)

Xumuyeckasi cBs3b. Buabl 1 MexaHu3Mbl 00pa30BaHMsI XUMUYECKOW CBSI3U.
HNonnas cBa3b. Katuonel u  aHuoHbl. KoBalleHTHAas HENOJISIpHAs  CBSA3b.
KoBaneHTHass moJisipHast CBsA3b. DJIEKTPOOTPULATENBHOCTh. CTENEHb OKUCIEHUS.
Merannuyeckas cBa3b. BonoponHas cBa3b. [IpocTpaHCTBEHHOE CTPOEHHUE MOJIEKYJI
HEOPTaHUYECKUX U OPTaHUYECKUX BEILIECTB.

TUIbl  KPUCTAJUIMYECKUX PEMIETOK M CBOMCTBA BewIecTB. [IpuuumHBI
MHOT000pa3usl BEIIECTB: U30MEPHS], TOMOJIOTHS, AJTTIOTPOIHSI, H30TOIHA.

JdemoncTrpanun. Monaenn WMOHHBIX, AaTOMHBIX, MOJEKYJISPHBIX U
METAUNIMYECKUX KpUCTAITMYECKUX pemieTok. Jddext Tunnans. Moaenu Moaekynl
U30MEPOB, TOMOJIOTOB.

PacuerHble 3anaun. Briunciienue macchl (KoiMyecTBa BeIlIeCcTBa, 00bemMa)
IPOJYKTa pEaKUWH, €CIU i1 €ro IOJNy4YeHHUsA JaH PACTBOP C OIPEACIICHHOU
MacCOBOM J10JI€M UCXOIHOTI'O BELIECTBA.

Tema 3. Xumuueckue peakuuu (7 4acoB)

Knaccudukarus XuMU4ecKuX peakifii B HEOPraHUYECKON U OPraHUYEeCKOM
XUMUH.

CKOopoCTh peaklMM, €€ 3aBHCHUMOCTb OT pa3iM4yHbIX (PAaKTOpOB. 3aKOH
NEUCTBYIOIIMX Macc. OHeprus akTuBauuu. Kartanu3 w  Karamm3aTopsl.
O6patuMocTh peakiuil. XuMuueckoe paBHoBecue. CMenIeHUEe paBHOBECHUS MO
neiictBueM paznuyHbix (axtopoB. [Ipuniun Jlellatense. IIpousBoacTBo cepHoit
KHCJIOThI KOHTAKTHBIM CIIOCOOOM.

JleMoHCcTpanuu. 3aBUCUMOCTb CKOPOCTH PEAaKIMU OT KOHLECHTPALUH U
TeMIiepaTypbl. Pa3nokeHne nepokcuja BOJOPOJA B IMPUCYTCTBUM KaTalM3aTopa.
Omnpenenenue cpenbl pacTBOpa ¢ IOMOUIBIO YHUBEPCAIBHOTO HHIUKATOPA.

JlabopaTtopubie onbIThl. [IpoBeneHMe peakiuii MOHHOTO OOMEHa IS
XapaKTEPUCTUKU CBOUCTB IEKTPOJIUTOB.

IIpakTnueckas padora. Bimsgnue pasznuuHblXx (QaKTOpPOB Ha CKOPOCTh
XUMHUYECKOU pEaKIIUU.

PacueTHble 3agaun. Beruncienne mMacchl (KOJU4YeCTBA BEIIECTBA, 00BEMa)
MIPOAYKTa pPEaKLWH, €CIM H3BECTHA MAacca MCXOJHOTO BEIIECTBA, COJAEPIKAILIETO
OIPENICIIEHHYIO JIOJIIO IIPUMECEM.

Tema 4.PactBopsl (11 yacos)
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Hucnepcuble cucteMbl. HcTtunable pacTtBopbl. CHocoObl BbIpa)KEHUS
KOHLIEHTPAlMy PAacTBOPOB: MAaccoBas J0JI1 PACTBOPEHHOI'O BEILECTBA, MOJISPHAs
KoHLEeHTpauus. Komtonaasle pacTBOpPBI. 30JIH, TEIIH.

Onektponutuyeckass aucconuanus. CuibHbIE W CJIa0ble  AIEKTPOJIUTHI.
KucnotHo-ocHOBHBIE B3anMoOAEHCTBUA B pacTBopax. Cpella BOJHBIX PacTBOPOB:
KUCJas, HEeWTpaibHasd, IeinoyHas. MoHHoe mnpousBeneHue BoAbl. BomopoaHbii
nokaszarens (pH) pactBopa.

['ponu3 opraHnyecKuX U HEOPraHUYECKUX COCTMHEHUN.

IIpakTuyeckas padora. [IpuroroBieHue pacTBopa ¢ 3aJlaHHON MOJISIPHOM
KOHICHTpauuen

Tema 5.2sexkTpoxumnyeckue peakuuu (5 4acoB)

XUMUYECKHE HMCTOYHHKM TOKa. Psag  cTaHAapTHBIX  AIEKTPOJHBIX
MOTEHIUAJIOB. JJEKTPOJU3 pPacTBOpPOB M paciuiaBoB. lloHsatne o Koppo3uu
MeTaiioB. CriocoObl 3aIIUTHL OT KOPPO3HH.

Tema 6. Metasibl (14 yacos)

[lonoxxeHne METaIoOB B NEPUOJIUYECKON CUCTEME XUMHUUYECKUX JIEMEHTOB.
OO1mue CBOMCTBA METAUIOB. DJIEKTPOXUMUYECKUNA DsIi HANPSHKEHUH METaJIOB.
OO6m1re crnocoObl MOTYyYEHUsI METAJIOB.

O030p MeTayuIoB TJIaBHBIX MOArpyHn (A-rpyIin) NepUOAUYECKON CHUCTEMBbI
XUMHUYECKUX JIEMEHTOB.

O0630p MeTamioB riaaBHbIX noArpynn (b-rpynm) nepuoanyueckoi cUCTEMbI
XUMHUYECKUX DJIEMEHTOB (Me/lb, IIMHK, TUTAH, XPOM, KEJI€30, HUKEIIb, IIJIaTHHA).

CIutaBbl METAILIOB.

Okcuabl U TUAPOKCUIBI METAJIIOB.

Jemoncrpanun. O3HaKOMJIEHHE C 00pa3llaMu METAJUIOB U UX COEJANHEHUH.
B3aumopnencTBre MIETOYHBIX H  MIEIOYHO3EMEIBHBIX METALUIOB C  BOJIOM.
B3auMmozeiicTBue MeAM C KHCIOPOJAOM M CEpOi. DIEKTPOJIM3 pacTBOpa XJIOpuaa
Meau (I1). OnbITel IO KOPPO3UK METAIJIOB M 3aIUTE OT HEeE.

JlabopaTopHble onbIThbl.B3anMonelicTBue HMHKA U KEJNE3a ¢ pacTBOpaMu
KHUCJIOT U IIesioueil. 3HaKOMCTBO ¢ o0OpasliaMy METaJUIOB U UX pyAamu (pabota ¢
KOJUICKIIUSIMU).

Pacyernble 3agaun.Pacuersl Mo XMMHYECKUM YpPaBHEHUSIM, CBSI3aHHBIE C
MacCOBOM JTOJIEN BBIXOJA MMPOAYKTa PEAKIIUH OT TEOPETUUECKH BO3ZMOXKHOTO

IIpakTnueckas padora. PemieHue 3KCnepuMeHTAJBHBIX 3324 M0 TeMe
«Metan».

Tema 7. Hemerasuibl (13 yacoB)

O0630p cBolicTB HeMeTaOB. OKUCIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA
TUMUYHBIX HEMETATOB. OKCUJIBI HEMETAIIOB U KUCTIOPOOCOACPKAIINE KUCTOTHI.
Boniopoiabie coeiuHEeHNs] HEMETAJIOB.

demoncrpanun.O0pa3ipl HeMeTaioB. OOpa3ibl OKCUAOB HEMETAIOB U
KHUCJIOPOJICOJIepKAUX KHUCIOT. ['opeHue cepbl, Qocdopa, xkene3a, MarHus B
KHCIIOPOJIE.
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JlabopaTopHble onbIThI. 3HAKOMCTBO C OOpa3llaMHd HEMETANIOB M HX
MPUPOJHBIMA  COeIMHEHUsAMH (pabora ¢ Kouteknumsmu). Pacmo3naBanume
XJIOPUJIOB, CyNb(}haToB, KapOOHATOB.

['eHeTnyeckas CBSI3b HEOPraHUYECKUX U OPTAHUYECKUX BEILIECTB.

IIpakTuueckas padora. Pemenue 3xcnepuMeHTAJbLHBIX 33724 M0 TeMe
«HemeTamabn.

Tema 8. Xumusi v 5)KU3Hb. (6 4.)

XuMmusi B MPOMBINUICHHOCTH. [IpUHIIMIBI XUMHUYECKOTO MPOU3BOACTBA.
XUMHUKO-TEXHOJIOTUYECKUE MNPUHLUMIBI MPOMBIIUICHHOTO IOJYYEHUS] METAJLIOB.
ITpousBocTBO uyryHa. [Ipon3BoaCTBO cTaH.

Xumus B ObITy. XUMHYECKasi MPOMBIIIJICHHOCTh M OKPY KaroIas cpeaa.

TemaTuyecknii mian padodeit nporpammsl, 10 Kiace

KonndecTBo yueOHbBIX 4acoB

13 HUX, B COOTBECTCTBUU CO

Ne creun(uKoil npeamera, Kypcea:
pasnena HanmenoBanue pa3znenos u tem
U TEM BCETO KOHTPOJIbHBIX MPAKTHYECKIX
IIPAKTUICCKHUX
pabor (J1abopaToOpHBIX)
pabot

1 Teopernyeckue 0CHOBbI
opraHuyveckoi xumuu (6 yacos).

2 Tema 2. [IpeaesibHbIe YIJIeBOAOPOIBI 3
(3 yaca).
3 Tema 3. HenpeaesbHble

YIJIEBOAOPOAbI (AJIKEHbI, aTKaAHEeHbI | 9
U AJIKUHBI) (9 yacoB).

4 Tema 4. Apenbl (apoMaTHYeCKHe
YIJIeBO0pO/bI) (4 yaca).

5 Tema 5. IlpupoaHbie HCTOYHUKH U
nepepadoTka yrieBoaopoaos (5 5
4acoB).

6 Tema 6. Ciuptbl 1 ¢eHOBI T4U. 7

7 Tema 7. AiibJeruabl, KeTOHbI U

Kap0OHOBbIE KHCJIOTHI 94.

8 Tema 8. Cioxnblie 3¢pupbl. Kupbl 3u. 3

9 Tema 9. Yriaesoan! 8u. 8
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Tema 10. A3oTcoaep:kaniue

-
OpraHuyeckKue coeMHeHus 74.
11 Tema 11. Xumust noaumepon 94. 4
Uroro 68
TemaTnuyecknii nuian padoueii nporpammel, 11 Kiacc
KonnuecTBo yueOHBIX 4acoB
U3 HUX, B COOTBETCTBUH CO
Ne cnenuHUKOi peMeTa, Kypea:
pazzgena HaumenoBanwue pa3aenoB u Tem
A TeM BCETO | KOHTPONBHBIX | oo
HIPaKTUICCKUX
pabor (;1abopaTopHBIX)
pabor
1 Ba:xueiimue XuMu4ecKue MOHATUS U 6
3aKOoHbI (6 1)
2 Crtpoenue Bemecrna (8 4) 8
3 Xumnueckue peakuuu (7 1) 7
4 PactBopsi (11 4) 11
5 DJIeKTpPOXUMHYecKHe peakuuu (S49) |5
6 Metawibl (14 4) 14
7 Hemeranasi (13 4) 13
8 XumMus 1 Ku3Hb (6 4) 4
Hroro 68
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