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IHHOACHUTEJBHASA 3AIIMCKA

PABOYASA ITPOI'PAMMA 110 XUMHUHA 10 -11 KJIACCBI

Pabouas nporpamma pa3paboTaHa B COOTBETCTBHH ¢ HOPMATUBHO-IIPABOBBIMU JTOKYMEHTAMH:

1. ®enepanbHblii 3akoH «O06 obpazoBanuu B Poccuiickoit @eneparym» ot 29.12.2012 N 273-@3 (pen. ot
12.05.2019r.)

2. @enepanbHbBIN TOCYJaPCTBEHHBIN 00pa30BaTeIbHBIN CTAHAAPT CPEAHETO 00IIEro 00pa3oBaHMsI,
YTBEPKIEHHBIN MPUKA30M MUHUCTEPCTBA oOpa3zoBanus v Hayku PD ot 17.05.2012 1. Ne 413 (penakuus
ot 29.06.2017 1.)

3. CanlluH 2.4.2.2821-10 «CaHuTapHO-3MHIEMHOJIOTHYECKHE TPEOOBAHUS K YCIOBHUIM U OPTaHU3AINH
o0y4eHus B 00111€00pa30BaTEIbHBIX YUPESKACHHUIX» (YTBEPXKIACHBI IOCTaHOBIEHHEM [ TaBHOTO
rOCyJapCTBEHHOTO caHuTapHOro Bpaya P® ot 29 nexabps 2010r. Ne189, 3apeructpupoBaHHbIM B
Muntocte Poccuu 3 mapra 201 1r., peructpanonssiii Homep 19993 ¢ uamMeHeHus My U TOMOJTHEHUSIMU OT
29 urons 2011r., 25 nexadbps 2013r., 24 Hos6ps 2015r.)

4. OcHoBHas o0pa3oBarenbHas Mporpamma cpearero oomero odpazosanus ['bOY COIII Nel
«O06pazoBaTenbHbIN IEHTP» ¢. CeprueBckK.

O0pazoBaTenbHBIN MPOIECC OCYIIECTBISECTCS C UCTIOIb30BaHUEM YYEOHUKOB, yUeOHBIX MTOCOOUH,
BXOJSAIINX B ICUCTBYIOMUN (PeepaibHbIi mepeueHb. [lepedeHp y4eOHMKOB €XETOHO YTBEPKIAACTCS
MPUKA30M JUPEKTOPA LIKOJIBI.

[Tnanupyemble pe3yabTaTbl OCBOCHUS Y4eOHOTO IpeaMeTa

IInanupyemMsle pe3yJbTaThbl 0CBOCHHS Yy4e0OHOI0 MpeaMeTa

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLICHHH K cede, K CBOeMY 3/10POBbI0, K MIO3HAHUIO celsi:

- opueHTanus 00yJarluXcs Ha JOCTH)KEHUE JIMYHOTO CYACThS, peaTU3al|I0 TO3UTHBHBIX KU3HEHHBIX
NEPCICKTUB, MHUITUATUBHOCTb, KPECATUBHOCTL, TOTOBHOCTL U CIIOCOOHOCTE K JIMYHOCTHOMY
CaMOOIIPEJICJIEHUIO0, CTIOCOOHOCTh CTAaBUTh LIEJIN U CTPOUTH KU3HEHHBIE IIIaHBI;

— TOTOBHOCTh ¥ CITIOCOOHOCTh 00ECIIEYUTh C€0€ U CBOUM OJM3KUM JOCTOMHYIO KU3Hb B TIPOIIECCE
CaMOCTOSITEJIbHOM, TBOPUECKON U OTBETCTBEHHOM JI€SITEIbHOCTH;

— TOTOBHOCTH M CIIOCOOHOCTH 00YYaIOLIUXCsl K OTCTAaUBaHUIO JIMYHOTO JOCTOMHCTBA, COOCTBEHHOTO
MHEHUSI, TOTOBHOCTh M CITOCOOHOCTh BBIPA0AThIBATh COOCTBEHHYIO IMOZUIIMIO 110 OTHOIIICHHUIO K
00IIECTBEHHO-TIOJIUTHYECKUM COOBITHSIM MPOIIOr0 U HACTOSIIEr0 Ha OCHOBE OCO3HAHUS U OCMBICIICHUS
HUCTOPHUHU, TYXOBHBIX LIECHHOCTEN U TOCTUKEHUIN HALIEH CTPAHBIL;

— T'OTOBHOCTH U CHOC06HOCTB 06y‘IaIOH_II/IXC$I K CaMopa?)BI/ITI/IIO U CaMOBOCITUTAHUIO B COOTBCTCTBUU C
00II1eYeIOBEUYECKIMMHU IIEHHOCTSIMHU U UCAIaMH TPaXkIaHCKOTO OOIECTBA, TOTPEOHOCTH B (PU3UIECKOM
CaMOCOBepI_HeHCTBOBaHI/II/I, 3aHATUAX CHOpTHBHO-O3HOpOBHTCHBHOﬁ JACATCIIBbHOCTBIO,



— NPUHSATHE U peau3alys HEHHOCTeH 310pOBOTo 1 6e30macHoro oopasa u3HU, Oepe’kHOE,
OTBETCTBEHHOE M KOMIICTCHTHOE OTHOILCHUE K COOCTBEHHOMY (DU3MUYECKOMY U IICHXOJIOTHYECKOMY
37I0pOBEIO;

— HENIPUATUE BPEAHBIX IPUBBIUECK: KyPEHHS, yIIOTPEOICHUS AIKOT0JIsI, HAPKOTHKOB.

JInuHoCTHBIE pe3yabTaThl B cepe oTHOIIEHNI o0y4yarommxcst kK Pocenu kak k Ponnne
(OTeuecTBY):

— poccHiicKasi HIGHTUIHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCHICKON UIACHTUYHOCTHU B
MOJIMKYJIBTYPHOM COIIMYME, YYBCTBO MPUYACTHOCTH K UCTOPUKO-KYIBTYPHON OOITHOCTH POCCHUHCKOTO
Hapoja u cynb0e Poccnu, maTpuoTu3M, rOTOBHOCTH K CITy:KeHUIO0 OTEUeCTBY, €T0 3alllUTe;

— YBaXXCHHUE K CBOEMY HApOJy, YyBCTBO OTBETCTBEHHOCTH Iepe PoauHoM, ropocTy 3a CBOM Kpal, CBOXO
Ponuny, npomuuioe u HacTosIee MHOTOHAIIMOHAIBHOTO Hapoaa Poccun, yBaxkeHune K rocyapCTBEHHBIM

2 b
cumBoiiaM (rep0, ¢urar, TuMH);

— (popMupOBaHUe yBaXXEHHUS K PYCCKOMY SI3BIKY KaK rocynapcTBeHHOMY s3bIKy Poccuiickoit denepanmu,
SBJISIIOIIEMYCSI OCHOBOW POCCUIMCKOIN MIEHTUYHOCTH U TJIaBHBIM (DAKTOPOM HAIIMOHAIBHOTO
CaMOOIIPECIICHUS;

— BOCTIUTaHUE YBAXKEHUS K KYJIbTYpE, 3bIKaM, TPAJUIUAM U 00bIYasiM HAPOJI0B, MPOKUBAIOIINX B
Poccuiickoit ®enepanuu.

JINYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHN 00yHAIOIIMXCH K 3aKOHY, TOCYIaPCTBY U K
rPakIaHCKOMY 001EeCTBY:

— I'paXXAaHCTBCHHOCTD, I'paXaAaHCKas MO3UIHA aKTUBHOI'O U OTBETCTBCHHOI'O YJICHA pOCCHﬁCKOFO
OGH.ICCTBa, OCO3HAOUICTO CBOM KOHCTUTYLIMOHHBIC ITpaBa U O6H33HHOCTI/I, YBaXaromiero 3aKOH 1
IMPaBOIOPAAOK, OCOSHAHHO INPYUHUMAIOIICTO TPAAUITUMOHHBIC HAIIMOHAJIBHBIC 1 O6HIC‘I€J'IOB€‘I€CKI/I6
T'YMaHUCTUYCCKUC U JEMOKPATHICCKUC ICHHOCTH, TOTOBOT'O K YUAaCTHUIO B 06H.[CCTB€HHOI71 JKHN3HH,

— IIPU3HAHHUE HEOTUY)KJAEMOCTH OCHOBHBIX TIPaB U CBOOO/I UEIOBEKA, KOTOPBIE MPHUHAIEKAT KAKIOMY
OT POXKJCHHS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX MIPaB M CBOOOJ 0€3 HapyIIeHUs IPaB U
CBOOO/I APYTHX JIMII, TOTOBHOCTh OTCTAaMBAaTh COOCTBEHHBIE ITPAaBa M CBOOOBI YEIIOBEKA M TPaKAaHIUHA
COTJIACHO OOINENPU3HAHHBIM MPUHIMIIAM 1 HOpMaM MEXIYHapOHOTO MpaBa U B COOTBETCTBUH C
Koncturynueit Poccuiickoit @enepanyu, npaBoBas 1 MOJUTAYECKAs TPAaMOTHOCTb;

— MHPOBO33pEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOLIECTBEHHOU
MPAaKTUKH, OCHOBAHHOE Ha TUAJIOTe KYJIBTYP, @ TAKXKE pa3IMYHbIX (popM 0OIIECTBEHHOTO CO3HAHMS,
OCO3HaHHE CBOETO MECTa B MOJUKYJIBTYPHOM MHPE;

— MHTEPHUOpHU3ALMS [IEHHOCTEN IEMOKPATHUU U COLMAIBHOM COJIUIAPHOCTH, TOTOBHOCTh K JJOTOBOPHOMY
pPEeryJaupoOBaHUIO OTHOLIEHUN B TPYIINE UK COLIMAIIBHOW OpraHu3aliy;

— FOTOBHOCTh 00y4alonuXxcs K KOHCTPYKTUBHOMY YYaCTHUIO B IPUHITHH PEIICHUHN, 3aTParuBaloInX UX
MpaBa U UHTEPECHI, B TOM YUCIIE B Pa3INYHbIX (hopMax OOIIECTBEHHON caMOOpTraHU3aIlHH,
camMOympaBJieHHs, OOIIECTBEHHO 3HAUUMOM JESITEeIbHOCTH;

— MPUBEPKEHHOCTh UJIEIM UHTEPHALMOHAIN3MA, APY>KObI, PaBEHCTBA, B3aMOIIOMOLIY HAPOJIOB;
BOCIIUTAHUE YBAXKUTEIHLHOTO OTHOIIEHUS K HAIIMOHAIbHOMY JIOCTOMHCTBY JIIOJICH, UX UyBCTBaM,
PENUTHO3HBIM YOCKICHUSM;



— I'OTOBHOCTb oquamumxc;I MNPOTUBOCTOATH UACOJIOTHU SKCTPEMHU3MA, HAIITMOHAJIU3MaA, KCGHO(bO6I/II/I;
Koppynuuu; IMCKpUMHWHAIHUU 110 COLIMAaJIbHBIM, PEJINTHO3HBIM, PACOBBIM, HAITUOHAJIbHBIM ITPU3HAKaM U
APYIrUM HCTATHUBHBIM COLUAJIbHBIM SIBJICHUSIM.

JIMYHOCTHBIE Pe3yJbTAThI B c(pepe OTHOMIEHNH 00y4aI0IUXCHA C OKPY/KAIOMUMHM JIIOAbMU:

— HPaBCTBEHHOE CO3HAHUE U TIOBEJICHUE HA OCHOBE YCBOCHHS OOIIEUEIIOBEUECKUX [IECHHOCTEH,
TOJICPAHTHOT'O CO3HAHMSI M TIOBEICHHSI B TIOJIMKYJILTYPHOM MUPE, TOTOBHOCTH M CIIOCOOHOCTH BECTH
JUAJIOT C IPYTUMHU JIFOJIBMHU, TOCTUTATh B HEM B3aUMOTIOHUMAaHUSI, HAXOAUTh OOIIUE eI U
COTPYAHHAYATH JIJIA UX JOCTHUKCHUS;

— NPUHATHE TYMAHUCTUYECKUX LIEHHOCTEN, OCO3HAaHHOE, YBAXKUTEIBHOE U JOOPOKEIATENbHOE
OTHOIIEHHE K JPYTOMY YEJIOBEKY, €I0 MHEHHIO, MUPOBO33PEHUIO;

— CTIOCOOHOCTH K COTIEPEKUBAHUIO U (POPMHUPOBAHKE MTO3UTUBHOTO OTHOIICHHUS K JIFOJISIM, B TOM YHCIIE K
JIUIAM C OTPaHUYEHHBIMH BO3MOXKHOCTSMH 3/I0POBBSI M HHBAJIUJAM; OepekHOE, OTBETCTBEHHOE U
KOMITETEHTHOE OTHOIICHHE K (PU3MUECKOMY U TICUXOJOTHYECKOMY 3I0POBBIO IPYTHX JIOJCH, yMEHHE
OKa3bIBaTh IIEPBYIO IIOMOIILb;

— ¢opMUpOBaHUE BHIPAKEHHOW B TTOBEJICHUN HPABCTBEHHOU MO3HIIMH, B TOM YHCIIE CIOCOOHOCTH K
CO3HATEIILHOMY BBIOODPY 100pa, HpaBCTBEHHOTO CO3HAHUS M TIOBEJICHHUS HA OCHOBE YCBOCHUS
OGH.[C‘-IGJIOB@‘ICCKI/IX LIGHHOCTGI‘;I 1 HPpAaBCTBCHHBIX YYBCTB (‘-ICCTI/I, aojira, CupaBCJIMBOCTH, MUJIOCCP AN U
TPYKETIO0HS);

— pa3BUTHE KOMIIETEHIIUI COTPYAHUYECTBA CO CBEPCTHUKAMHU, IEThbMHU MIIAJIILIETO BO3PACTa, B3POCIIBIMU B
00pa3zoBaTeNbHON, OOIIECTBEHHO MOJIE3HOM, y4eOHO-UCCIIE0BATEIbCKON, TPOSKTHOM U APYTHX BUAAX
NESATEIBHOCTH.

JInuHOCTHBIE pe3yabTaThl B cepe OTHOLICHUI 00y4aI0IHMXCS K OKPYKAKIIEMY MUPY, *KHBO
NpHUpPoOJe, XY0:KECTBEHHOH KYJIbTYype:

— MHPOBO33pEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH, 3HAYMMOCTH HAYKH,
TOTOBHOCTH K HAYYHO-TEXHHUUYECKOMY TBOPYECTBY, BJIaJIeHUE JOCTOBEPHON HH(POpMAaLIUEH 0 epe1oBbIX
JTOCTHKCHUSIX M OTKPBITHSX MUPOBOI U OTCUSCTBEHHOM HAYKH, 3aMHTEPECOBAHHOCTD B HAYYHBIX 3HAHUAX
00 ycTpoiicTBe Mupa 1 00IIeCcTBa;

— FOTOBHOCTh M CIOCOOHOCTH K 00pa30BaHMIO, B TOM YHKCIIE CAMOOOPa30BaHHIO, HA MPOTHXKECHUN BCEH
KHU3HH; CO3HATEIBHOE OTHOIIEHUE K HEIPEPHIBHOMY 00pPa30BaHUIO KAK YCIOBHIO YCIIEHIIHON
npo¢eCCHOHATLHON 1 00IIECTBEHHOM! 1EATEIIbHOCTH;

— 9KOJIOTUYeCcKas KyJIbTypa, OepekHOe OTHOIIEHUS K POJTHOM 3emie, MpUpOAHbIM OorarctBam Poccun u
MHUpPa; TOHUMAHUE BIUSHUS COLUATbHO-?KOHOMUYECKHUX MPOIECCOB Ha COCTOSIHUE MPUPOTHON U
COLIMAJILHOW CpeJibl, OTBETCTBEHHOCTh 332 COCTOSIHHE MPUPOAHBIX PECYPCOB; YMEHHS M HaBBIKU PA3yMHOIO
MIPUPOJIONOJIL30BAHUS, HETEPIIUMOE OTHOIICHHUE K ICUCTBUSAM, TPUHOCSIIUM BPE]l SKOJIOTUH;
MPUOOpPETEHHUE OIBITA FKOJIOrO-HAMPABICHHON AESITETbHOCTH;

— 3CTETUYECKOE OTHOIICHUS K MUPY, TOTOBHOCTh K 3CTETHYECKOMY 00YCTPOICTBY COOCTBEHHOTO ObITA.



JINYHOCTHBIE Pe3yJbTAaThI B cpepe OTHOIIEHNI 00yHaIOIIMXCH K ceMbe U POAUTE/ISIM, B TOM YHUCJIe
NOATrOTOBKA K CEMEHHOH KU3HMU:

— OTBETCTBEHHOE OTHOIICHUE K CO3/IJaHHI0 CEMbH Ha OCHOBE OCO3HAHHOTO MIPUHSATHS IIEHHOCTEH
CEMEMHOM KU3HHU;

— MOJIOXKUTENIbHBIA 00pa3 CeMbH, POAUTENHCTBA (OTIIOBCTBA U MAaTEPUHCTBA), MHTEPUOPH3ALIHS
TPaJUIIMOHHBIX CEMENHBIX [IEHHOCTEM.

JINYHOCTHBIE Pe3yJbTaThl B c(pepe OTHOIIEHUS 00YUAKOIIUXCS K TPYAY, B cepe cONHATBHO-
IKOHOMMYECKUX OTHOINEHUIA:

— yBa)kKeHHE KO BceM (hopmMaM COOCTBEHHOCTH, TOTOBHOCTH K 3aIIUTE CBOCH COOCTBEHHOCTH,

— OCO3HaAHHBIN BRIOOP OymyIieit mpodeccun Kak MyTh U CIIOCO0 pean3aliii COOCTBEHHBIX )KHM3HEHHBIX
IJIAHOB;

— TOTOBHOCTh O0y4aronuxcs K TpyJA0Boi MpodhecCHOHaNbHOM JesTENbHOCTH KaK K BO3MOXKHOCTH
y4acTHs B PEeUICHUH JTUYHBIX, OOIIECTBEHHBIX, TOCYIaPCTBEHHBIX, OOIICHAIIMOHALHBIX TTPOOIIEM;

— MOTPEOHOCTD TPYIUTHCS, YBOXKEHHE K TPYAY H JIOASIM TPy, TPYAOBBIM JOCTHKEHUSM,
100pPOCOBECTHOE, OTBETCTBEHHOE U TBOPUYECKOE OTHOIIEHHUE K Pa3HBIM BHJIaM TPYA0BOIl 1€ TEIbHOCTH;

— I'OTOBHOCTbB K CaMOO6CJ'IY)KI/IBaHI/IIO, BKJIrO4as O6y‘I€HI/Ie 1 BBITIOJTHEHHUE JOMAIIHHUX 00s3aHHOCTEH.

JIN4HOCTHBIE pe3yJbTaThl B cpepe Ppu3nueckoro, NCUX0I0ri4€cKOro, COUAILHOrO u
aKaJeMU4eCcKOoro 0J1aronoy4yusi 00y4yarommxcs:

— (hmu3nYecKoe, SMOIMOHAIBHO-TICUX0JIOTHYECKOE, COIIMATIBHOE 01aromnorydue 00yJaronuxcst B )KU3HU
00pa3oBaTeNFHON OPTaHU3AIMH, OIYIICHUE IEThbMH O€30MaCHOCTH U TICHXOJIOTHYECKOT0 KOM(OpTa,
nH(pOpMaMOHHOM 6€30MMacCHOCTH.

2.Jlnannpyemblie MeTanpeaMeTHbIE Pe3yJbTATHI OCBOEHHUS YUeOHOT0 nmpeaMeTa « XuMHsD» Ha
0a30BOM YpOBHe NpeacTaBJIeHbI TPeMsl TPYNIIaMi YHUBEpPCAJbHBIX yueOHbIX AeticTBuil (YY D).

1. PeryasiTuBHbIe YHHBepCaAJIbHbIe YUeOHbIe AelCTBHUS

BbInyCKHUK HAYYHUTCSH:

— CaMOCTOSITEIILHO ONPECNIATH IIeJIH, 33/1aBaTh MapaMeTPhl U KPUTEPUH, TTO KOTOPHIM MOKHO
OTIPEICTUTh, YTO IIEJIh IOCTUTHYTA;

— OLIEHUBATh BO3MOYKHBIE MOCJIEACTBHUS TOCTHKECHUS IMOCTABJIEHHOM LIEIH B IEATEIBHOCTH, COOCTBEHHOM
KU3HU U )KU3HHU OKPYKAIOIINX JTFOJICH, OCHOBBIBASCH HA COOOPaKEHUSX ITUKH U MOPAJIH;

— CTaBUThH U (HOPMYIHPOBATH COOCTBEHHBIE 3a7aUl B 00pa30BaTeNbHOM EATEIbHOCTH U )KU3HEHHBIX
CUTYaIUsX;

— OLICHMBATh PECYPCHI, B TOM YHCJIE BpeMsl U Apyrue HeMaTepHalbHbIe PeCcypChl, HEOOXOMMBbIE IS
JOCTUKECHMSI IOCTaBICHHOH LIEIIN;



— BI:I6I/IpaTI> OyTb JOCTUXXCHUA LCIIU, JIIAHUPOBATh PCIICHUC ITOCTABJICHHBIX 3aAa4, OIITUMU3UPYH
MaTCpHaJIbHbIC U HEMATCPHUAJIbHBIC 3aTPATHI;

— OpPTraHU30BbIBaTh 3P (EKTUBHBIN MOUCK PECYPCOB, HEOOXOAUMBIX ISl IOCTUKEHUS TTOCTAaBICHHOM 11eJIH;
— COIOCTABIIATH MOJYUYEHHBINH PE3yabTaT IEATEIHHOCTH C IOCTABICHHO 3apaHee 1eJIbIO.

2. Ilo3HaBaTe/IbHBbIC YHUBEpPCAIbHbIE y4eOHbIE 1eiCTBHSA

BbInycKHUK HAY4YHTCS:

— MCKaTh ¥ HaXOJUTh 00O0OIIEHHBIE CTIOCOOBI PEIIeHus 33/1a4, B TOM YHCIIE, OCYLIECTBISATh Pa3BEPHYTHIN
MH(OPMaIMOHHBIN MOUCK M CTABUTH HA €TI0 OCHOBE HOBBIC (yUeOHBIC U MO3HABATEIHHBIC) 3a/1aUH;

— KPUTHYECKU OLIEHUBATh U MHTEPIIPETUPOBATH MH(OPMAIMIO C Pa3HBIX MO3HULINH, paclio3HaBaTh U
(buKcupoBaTh NPOTUBOPEUMS B NH(POPMALIMOHHBIX UCTOYHUKAX;

— UCIOJIB30BaTh PA3IM4YHbIE MOJAEIIBHO-CXEMATHYECKUE CPEACTBA IS IIPEACTABICHUS CYLECTBEHHBIX
CBSI3€H M OTHOILICHHH, a TAK)KE MPOTUBOPEUNH, BHISIBJICHHBIX B MH()OPMAIIHOHHBIX HCTOYHHUKAX;

— HaXOJUThb U MPUBOAUTH KPUTUUYCCKUC aPI'YMCHTBI B OTHOIICHUU JneicTBuil u Cy)KIIeHI/Iﬁ APYyroro,
CIIOKOMHO B Pa3yMHO OTHOCUTBHCA K KPUTHYCCKHUM 3aMCYaHHAM B OTHOIICHUHA COOCTBEHHOTO CYXOCHU,

paccMaTpuBaTh X KaK pecypc COOCTBEHHOTO pa3BUTHS;

— BBIXOJIUTH 32 PAMKH Y4eOHOTO MpEMETa U OCYIIECTBISATH IeJIEHANIPABICHHBIHN MOUCK BO3MOKHOCTEH
JUTSL ITUPOKOTO TIEPEHOCa CPENICTB U CIIOCOO0B ACHCTBHS;

— BBICTpANBaTh WHAMBHUIYAIbHYIO 00pa30BaTEIbHYIO TPACKTOPHIO, YUUTHIBAs OTPAHUYEHUS CO CTOPOHBI
JIPYTHUX YYaCTHUKOB M PECYPCHBIEC OTPAHUYECHHUS;

— MCHATL U YACPIKUBATDH PA3HLIC TO3UIINU B MMO3HABATEIILHOM ACATCIIbHOCTH.

3. KoMMyHHKATHBHbIE YHHBEPCAIbHbIE y4eOHbIe NeiCTBHS
BbInyCKHUK HAYYUTCS:

— OCYHICCTBJIATH ACJIOBYIHO KOMMYHHUKAIUIO KaK CO CBEPCTHUKAMHU, TaK U CO B3POCIIBIMU (KaK BHYTpHU
o0pa3oBaTeNbHON OpraHU3aIliK, TaK U 3a €€ IpeIesaMu), ToI0upaTh NapTHEPOB IS IETTOBOM
KOMMYHHUKAITUH UCXOMS U3 COOOpakeHUI pe3yIbTaTUBHOCTH B3aUMOACHUCTBUS, a HE IMUHBIX CUMIATHH;

— MIPH OCYIIECTBICHUH TPYNIOBOM pabOThI OBITH KaK PYKOBOAMTEIEM, TaK U YWICHOM KOMAaH/bI B Pa3HBIX
possix (reHepaTop UaeH, KPUTUK, UCTIOJIHUTENb, BRICTYTAIONIMUI, SKCIEPT U T.1.);

— KOOPJMHHUPOBATH U BHIMOIHATH padOTy B YCIOBUAX PEabHOTO, BUPTYAIbHOTO U KOMOWHUPOBAHHOTO
B3aHMOJCHCTBUS;

— Pa3BEepHYTO, JIOTUYHO U TOYHO MU3JIaraTh CBOIO TOUKY 3PEHHMS C UCIIOJIB30BaHUEM a/IeKBAaTHBIX (YCTHBIX
Y IMCbMEHHBIX ) SI3bIKOBBIX CPEJICTB;

— pacmo3HaBaTh KOH(IMKTOT€HHBIE CUTYalluu M MPEI0TBpaIaTh KOH(MIUKTHI 10 UX aKTUBHOU (ha3bl,
BBICTPAMBATh JCIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHUKAIIMIO, 30€rast JMIHOCTHBIX OIEHOYHBIX
CYXKJICHUM.



3.Jl;1annpyemble NpeAMeTHbIE Pe3yabTaThl 0CBOCHUSI Y4eOHOr0 npeaMera « XHMHUs» Ha 0a30BOM

yYpOBHe

BbInycKHUK HAYy4YHuTCS:

packpbIBaTh Ha MpUMepax pojb XUMUU B (POPMHUPOBAHUU COBPEMEHHOI Hay4HON KapTHHBI MHpa U B
MPAKTUIECKON ACSITENFHOCTH YEeTIOBEKA;

J€MOHCTPHUPOBATh HA MIPUMEPaxX B3aUMOCBSI3b MEXAY XUMHUEH U IPYTUMHU €CTECTBEHHBIMH HayKaMu;

pacKpbIBaTh HA TMPUMeEpax MOJIOKEHUS TEOPUU XUMUYIecKoro ctpoenus A.M. ByTtiepona;

nmoHuMath ¢usndeckuit cmpicn Ilepmommueckoro 3akoHa JI.J. MennmeneeBa W Ha €ro OCHOBE
OOBSICHSITh 3aBHUCHMOCTh CBOMCTB XHMHYECKHX OJJIEMEHTOB W O0Opa3oBaHHBIX HWMH BEHIECTB OT
AIEKTPOHHOTO CTPOEHUS aTOMOB;

OOBSICHATH NPUYMHBI MHOTOOOpa3usl BEUIECTB HA OCHOBE OOLIMX MpPEACTAaBICHUNA 00 WX COCTaBe U
CTPOCHHH;

MPUMEHSITH MPaBHJIa CUCTEMATUIECKOW MEXITyHApOIHOW HOMEHKIIATYphl KaK CPEACTBA Pa3IHuCHUS U
UACHTU(PHUKAIIUHN BEIIECTB MO UX COCTaBYy U CTPOEHUIO;

COCTaBJISTh MOJEKYISIPHbIE U CTPYKTYpHBbIE (OPMYINIBI OPraHUYEeCKHX BEHIECTB KaK HOCUTENEH
nH(pOpPMallMd O CTPOCHHUU BEIECTBA, €r0 CBOWCTBAX M NPUHAIUIEKHOCTH K OIpPENEICHHOMY Kiaccy
COCIMHEHMIA;

XapaKTepu30BaTh OpPraHMYEcKHe BEUIeCTBa IO COCTaBYy, CTPOCHHUIO W CBOWCTBaM, YCTaHAaBJIUBATb
MPUYUHHO-CIICICTBEHHBIEC CBSI3U MKy TaHHBIMU XapaKTEPUCTHKAMH BEIIIECTBA;

MPUBOJUTh TPUMEPbl XUMHUYECKUX PpEaKLUUN, PAaCKpPHIBAIOIIMX XapaKTepHbIE CBOMCTBA TUIMUYHBIX
MPEJICTABUTENICH KIIACCOB OPTAaHUYECKUX BEIIECTB C IENBI0 MX UACHTH(YHUKAIMU U OOBSICHEHHUS 00JIaCTH
MIPUMEHEHUS,

MPOTHO3UPOBATh BO3MOXKHOCTh NPOTEKAaHUS XUMHUYECKHX pEaKiMii Ha OCHOBE 3HAHWH O THIIAX
XUMHUYECKOH CBSI3U B MOJIEKYJIaX PeareHTOB U UX PEaKMOHHON CIIOCOOHOCTH;

WCIIOJIb30BaTh 3HAHHUS O COCTaBE, CTPOCHHHM M XMMHUYECKHX CBOWCTBaX BEHIECTB JJisi 0€30IacHOTrO
MPUMEHEHHUS B IPAKTUUECKON JAESITETbHOCTH;

MPUBOJIUTH MPUMEPHI MPAKTUYECKOTO MCIOJIb30BAHUS MPOAYKTOB NepepaboTKku HEPTH U TIPUPOTHOTO
ra3a, BBICOKOMOJIEKYJISPHBIX COEIUHEHHM (MOJIMATHIIEHA, CHHTETUYECKOrO0 KaydyyKa, alleTaTHOTrO
BOJIOKHA);

MPOBOAMTH OMBITHl MO PACIIO3HABAHUIO OPraHMYECKUX BEIIECTB: TJIMIIEPUHA, YKCYCHOM KHCIOTHI,
HEMpeIeTbHBIX )KUPOB, TTFOKO3bI, KpaxMaa, OEJIKOB — B COCTaBE MUIIEBHIX MPOIYKTOB M KOCMETHYECKUX
CPEICTB;

BIIQ/ICTh MPABUJIAMH U TIpUEMaMH 0€30MacHOi pabOThl ¢ XMMHYECKUMHU BEIECTBAMH U J1a00paTOPHBIM
000opyI0BaHUEM;

YCTaHABIIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKIUU U CMEIICHUS XUMHUYECKOTO PAaBHOBECHS
OT pAa3IUYHBIX (PAKTOPOB C IENBI0 ONpEACNeHUS] ONTUMAIbHBIX YCIOBHM MPOTEKAaHUS XHMUYECKUX
IIPOLIECCOB;

MPUBOJUTH MPUMEPBI TUIPOJIH3a COJIeH B MOBCEAHEBHON KU3HU YEIOBEKa;

MPUBOJIUTH MPUMEPHI OKHCIUTEIHHO-BOCCTAHOBUTEILHBIX pPEaKIUi B MPUPOJE, MPOU3BOIACTBEHHBIX
mpolLeccax U KU3HEAESITeIbHOCTH OPraHU3MOB;

MIPUBOJIUTH MPUMEPHI XUMUYECKIX PEAKIIHA, PACKPHIBAIOIINX OOIINEe XMMHUYECKHUE CBOWCTBA MPOCTHIX
BEIIECTB — METAJIJIOB U HEMETAJLJIOB;

MPOBOANTh pPAacyYeThl HA HAXOXICHHE MOJEKYJISPHOW (OPMYIbI YIIIEBOJOPOAa IO MPOIyKTam
CTOpaHHUS U MO €r0 OTHOCUTENILHOM MIIOTHOCTH U MAaCCOBBIM JOJISIM 3JIEMEHTOB, BXOJIAIINX B €r0 COCTaB;

BIIQJICTh TpaBUIaMH O€30MacHOTO OOpalleHUsl ¢ €IKUMH, TOPIOYUMHU U TOKCHYHBIMHU BEIIECTBAMH,
cpeacTBaMu ObITOBOM XUMUU;

OCYIIECTBIISTh MOWCK XMMHUYECKON WHGPOpPMAIMU MO HAa3BaHUSAM, HACHTU(DHUKATOpPAM, CTPYKTYPHBIM
(dhopmynaM BeIecTs;

KPUTHUYECKH OIICHWBAaTh W HWHTEPIPETHUPOBATH XHMHUYECKYI0 HWH(MOPMAIMIO, COACPKAIIYIOCS B
COOOIIIEHUSIX CPEICTB MaccoBod HMH(oOpManmu, pecypcax MHTepHeTa, HAyYHO-MOMYJISPHBIX CTaThsIX C



TOYKH 3PCHUA eCTeCTBeHHO-Hay‘IHOﬁ KOPPCKTHOCTH B MLCJIAX BBIABJICHUSA OH_II/IGO‘{HBIX Cy)KI[eHI/II\/'I u
dhopmMupoBaHHs COOCTBEHHOU MTO3UIINH;

OPEACTAaBIATh IYTH pEUICHUs [IOOalIbHBIX MPOOJieM, CTOSIIMX TEpel  YeIOBEUECTBOM:
AKOJIOTUIECKUX, YHEPTETHUECKUX, CBIPHEBBIX, 1 POJIb XUMHH B PEIICHUU 3THUX MTPOOIIEM.

BbINyCKHUK TOJIyYHT BO3MOKHOCTH HAYYUTHCH:

UIIOCMPUPOBAMb HA NPUMepax CMAaHOBNeHUe U 360MI0YUI0 OP2AHUYECKOU XUMUU KAK HAYKU Ha
PA3TUYHBIX UCOPUYECKUX IMANAX ee Pa3eumusl,

UCNOIb3068aAMb MEMOObl HAYYHO20 NOZHAHUS NPU 8bINOTHEHUU NPOEKMO8 U YUeOHO-UCCIe008AMENbCKUX
3a0ay no u3yyeHuro CeoUcms, Cnocobos8 NOLyYeHuUs U pAcno3HABAHUS OP2AHUYECKUX Belecm,

00bACHAMb NPUPOOY U  CNOCOObL  00PA308AHUA  XUMUYECKOU C6A3U. KOBAIEHMHOU (NOJAPHOU,
HeNoJIAIPHOL), UOHHOLL, MEeMALIU4ecKoll, 6000POOHOU — C Yelbl0 ONpedeNeHUs XUMUYECKOt aKmMUusHoCmu
eewecme;

VCMAHABIUBAMb 2EHEMUYECKYIO CBA3b MeHCOY KIACCAMU OpP2aHU4ecKux euecmes 01 0O0O0CHOBAHUSL
NPUHYUNUATLHOU B03MOMCHOCMU NOJYYEHUS OP2AHUYECKUX COeOUHEHU 3A0AHH020 COCMABA U CIMPOEHUS,

VCMAHABIUBAMb B3AUMOCEA3U MedHcOy hakmamu u meopuetl, NPUYUHOU U CIeOCEUEM NpU AHATU3e
NPOOIEMHBIX CUMYayUll U 0OOCHOBAHUU NPUHUMACMBIX PEUEHUL HA OCHOB8E XUMUYECKUX 3HAHUU.

Coaeprxanue yueOHOro npeamera « XuMus» Ha 0a30BOM YPOBHe CpeiHero oomero o0pa3oBaHus

10 kaace

(1 4 B Hee110, BCero 35 yacon)

OPI'AHUYECKASA XUMUA
Pazoen 1. Tema 1.TeopeTnyeckne OCHOBBI Oprannyecko xumuu (3 4)

®opMUpPOBAHHE OPraHUYECKON XUMHUU KaK HayKu. Teopusi CTPOEHHUsI OPTaHUYECKUX COCIUHEHHM A.
M. bytneposa. Yrieponssiii ckener. Pagukansl. @yHKIIMOHAIBHBIE TPYyHIIBbL. ['OMOIOrnyeckuii psu.
I'omonoru. CtpykrypHas uzomepusi. Homenknartypa.

DneKTpOHHAs NPUPOJAa XUMUUYECKUX CBSI3€H B OPraHUYECKUX COEIUHEHUSX.

Knaccudukamnus opraHUM4ecKuX COeTMHEHUM.

JemoncTpanuu. O6pasisl OpraHuuecKuX BEUIeCTB U MaTepuanoB. Moienu MOJIeKyJl OpraHMYeCKuX
BelleCTB. PacTBOPHMOCTh OpraHNYECKHUX BEIIECTB B BOJIE M HEBOAHBIX pacTBopUTelsix. [linaBnenue,
o0yrJIMBaHUE U TOPEHUE OPraHUMYECKUX BEIIECTB. MPUMEPH! Y B B pa3HbIX arperaTHbIX COCTOSHHIX

PacuerHnble 3a1aun. HaxoxaeHne MoseKkysIsipHON (OpMyJibl OPraHU4eCKOro COeIMHEHNS TT0 Macce
(06bemMy) POYKTOB CrOPAHHSL.

Pa3nen 2. Yraesoaopoas! (12 u)
Tema 2. IllpeneabHblie yriaeBoaopoabl (aakanbl) (3 4)

Crpoenue ankanoB. ['omonornueckuii pan. Homenknarypa u uzomepusi. Pu3ndeckue 1 XUMUYECKUE
CBOMCTBA ankaHoB. Peaknus 3amenienus. Ilonydenne u npuMenenre ankadoB. [IoHATHE 0 nUKIIOANIKaHAX.
JdemoncTpaumnu. B3peiB cmecu MeTaHa ¢ Bo3ayxoM. OTHOIIIEHHE aJIKAHOB K KMCJIOTaM, IIeJI0YaM,
pacTBopy MepMaHraHaTa Kajaus U OpOMHOU BOJE.

JlaGopaTtopHbie onbIThI. V3roTOBIEHNE MOENIEH MOJIEKYJ YTIE€BOIOPOJAOB U
raJIOr€HONPON3BOAHBIX.
IIpakTuyeckas padora. 1. OnpeneneHne Ka4eCTBEHHOIO COCTaBa OPraHMYECKUX COCTMHEHUN.



Tema 3. HenpeaejbHbIe YIi1eBOAOPoabI (4 4)

Aukenbl. CTpoeHue ankeHoB. ['omonornueckuii psa. Homenknarypa. M3omepus: yraepoaHoi nenm,
IIOJIO’KEHUSL KPATHOU CBS3M, YUC-, MpaHc- U30Mepusl. XMMUYECKHE CBOMCTBA: PEAKIIMHA OKUCIICHHUS,
IIPUCOEIUHEHMS], ToJIMMepHu3aluu. [I[pumeHeHne aakeHoB.

Aaxaauenbl. Ctpoenue. CBolicTBa, npuMeHeHue. [IpupoaHbiii Kaydyk.

Auxkunbl. CtpoeHue anetuiieHa. ['omonoru u nzomepsl. Homenknatypa. @u3znueckrue 1 XUMHYECKUE
cBoricTBa. Peakuuu npucoeanHenus u 3amenienus. [lpumenenue.

JdemoHcTpanuu. M3rotosienre Moaeneil MOJIEKyI TOMOJIOrOB U u3omepoB. [lonmydyenue aneruneHa
KapOUIHBIM criocoOoM. B3anmoselicTBre aneTuiieHa ¢ pacTBOPOM NIEpMaHTaHaTa Kajaus U OpOMHO#I
Bojoi. ['opeHune anerunena. PasinoxeHue kaydyka Ipy HarpeBaHUU U UCIIBITAHUE TIPOJYKTOB
pasnoxeHus. 3HaKOMCTBO € 00pa3liaMy Kay4qyKOB.

IIpakTnueckas padora. 2. [lonydyeHue sTuiIeHa U U3y4EHHUE €O CBOICTB.

Tema 4. ApomaTnuecKue yrjeBoaopoanbl (apeHsl) (2 1)

Apenbl. Ctpoenue 6en3ona. MzoMepus u HomeHKIaTypa. Pu3ndeckue 1 XUMHUIECKHE CBONCTBA
6ensona. ['omonoru 6en3ona. ['eHeTndeckast CBsI3b apOMaTHUECKHUX YTIIEBOJOPOJIOB C IPYTUMH KJIacCaMu
YTJIE€BOIOPOIOB.

JemMoHcTpanun. beH3on kak pacTBopuTeb, rTopenue oen3ona. OTHoeHne OeH301a K OpOMHON BOIE
U pacTBOpY nepManranara kanusi. OKucieHue Toyona.

Tema 5. IlpupoaHbie HCTOYHUKH YIJIeBOA0POA0B (3 1)

[Tpuponnsrii ra3. Hedts 1 HedTenpoaykTel. @usnueckue cBoiicTBa. CriocoObl mepepadoTKu HEDTH.
JlabopaTopHsbie onbIThl. O3HAKOMIIEHHE C 00pa3aMu MPOyKTOB HedTenepepadoTKH.

Paznen 3. Kucsiopogocoaep:kamme oprannyeckue Bemecrsa(12 4)
Tema 6. Ciuptbl U ¢eHoJbI (4 1)

OnHoaTtoMHbIe MpeiesibHble cUpThl. CTpoeHue MolleKyll, pyHKIMOHAIbHAs rpynna. Bogopoanas
cBs13b. M30Mepust u HomeHknarypa. CBoicTBa MeTaHOa (ITaHOIA), IOJTYyYEHUE U IPUMEHEHHE.
DU3NOIIOTUYECKOE IEUCTBUE CIUPTOB HA OPTAaHU3M YEJIOBEKA.

MHoroaToMHsbl€ CIIUPTHI. DTUIEHIIIMKOIb, MNIMLEpUH. CBONCTBA, IPUMEHEHUE.

®enounbl. CTpoeHne MOJIEKYIbI (heHona. B3anMHoe BIUsHIE aTOMOB
B MOJIEKYJIe Ha puMepe MoseKybl penona. CBoricTBa. TOKCHYHOCTH (PEHOJIA M €70 COSAUHEHHH.
[Tpumenenue ¢peHona. 'eneTnyeckast cBA3b CIUPTOB U (PEHOJA C YIIIEBOJIOPOIAMH.

JlaGopaTopHble onbIThI. B3anmopelictBue penona ¢ GpoMHOIM BOAOH U pacTBOPOM THIPOKCHAA
Hatpusi. PactBopenue rimuniepuna B Boje. Peaknus rounepuna ¢ ruapokcuaoM meau(1l).

Pacuyernble 3anaun. PacueTsl 10 XMMUYECKUM YpPaBHEHUSM IIPHU YCJIIOBUH, YTO OJHO U3
pearupyromux BeUecTB AaHO B N30BITKE.

Tema 7. Aabaeruabl, KeTOHbI, KAPOOHOBbIE KUCJIOTHI (4 1)

Anpaerunsl. Kemonwi. Ctpoenue Mosiekyn. @yHKIIMOHaIbHAs rpynna. Mzomepus 1 HOMEHKIIATypa.
dopmanberu] 1 aleTaabAeru]l: CBOUCTBA, OJyYeHUE U IPUMEHEHHE. Ayemon — npeocmasumens
KemoHos. [Ipumenenue.

OnHococTaBHbIE ITpeesibHbIE KapOOHOBBIE KUCIOTHI. CTpoeHue MoiieKyl. DyHKIMOHAIbHAs TPYIIa.
N3omepus u HoMeHkIaTtypa. CBolicTBa KapOOHOBBIX KUCIOT. [IpuMeneHue.

Kpatkue cBefeHus o HenpeaeabHbIX KapOOHOBBIX KUCIIOTaX.

I'eneTnueckas cBsi3b KaApOOHOBBIX KHCIIOT C JPYTUMH KJIACCAMU OPTaHUYECKUX COCIMHEHUH.



JlabopaTopHble onbIThI. [loydeHne 3Tanans okuciaeHueM 3TaHola. BzaumopeiictBue metanans
(?TaHaNsg) ¢ aMMHUaYHBIM pacTBOopoM okcuaa cepedpa(l) u rumpoxcuaa meau(1l).

JdemoncTpanun. PacTBopeHue B alleTOHE pa3IMuHbIX OPraHUYECKUX BEILECTB.

IIpakTHyeckasi padora.3.«CBolicTBa KapOOHOBBIX KHCIOT».

PacuerHsie 3agaun. OmnpeesieHre MacCOBOM UITM OOBEMHOM JI0JIM BBIXO/1a MPOYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOKHOTO.

Tema 8. Kupbl. YriaeBoabl (4 1)

Kupsl. Haxoxnenue B mpupone. Cporicta. [Ipumenenue.

Morwwue cpeocmesa. Ilpasuna bezonacnozo obpaweHus co cpeocmsamu 66iMo8oU XUMUU.

I'moko3a. Ctpoenue monekynsl. CBolicTBa Itoko3bl. [Ipumenenue. Caxaposa. CBoiCTBa,
MIPUMEHEHHUE.

Kpaxman u nemnono3a — npeactaBuTeau IpUPOAHBIX NOJIMMEPOB. Peakiys NOJIMKOHIEHCALNH.
dusnyeckue U xumuueckue cpoiictBa. Haxoxxnenue B npupoze. [Ipumenenne. AueraTHoe BOJIOKHO.

JlabopaTopHbIe ONbIThI. PACTBOPUMOCTB KHUPOB, 10KA3aTEIBCTBO UX HEMPEIAEIBHOIO XapakTepa,
oMbLIeHUE KUPOB. CpaBHEHUE CBOMCTB MbUIA U CUHTETUYECKUX MOIOIIUX CPEJICTB.

B3aumopeiicTBue rimoko3sl ¢ ruapokcuaom meau(1l). BzanmoaeiicTBrue rimroko3sl ¢ aMMHAAYHBIM
pactBopoMm okcuaa cepedpa(l).

B3anmopeiicTBre caxapo3bl ¢ THAPOKCUAOM Kalblius. B3aumoaeiicTBue kpaxmasia ¢ HOJA0M.
I'unponus kpaxmana. O3HaKOMIIEHHE C 00pa3amMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH.

JdemoHcTpanuu. 3HaKOMCTBO ¢ 0Opa3liaMy MOIOIIMX W YUCTSIINX CPEACTB. M3ydueHne HHCTPYKIuit
10 UX COCTaBY U MPUMEHEHHIO

IIpakTuyeckas padora.4. Penienre sKkCiepuMEHTAIBHBIX 3371a4 Ha MOJIYYEHHE U pacliO3HABAHUE
OpraHUYECKUX BEILECTB.

Pa3nen 4. A3orcoaepxkaime opranudeckue Bemecrsa (4 4)
Tema 9. AMUHBI H AMUHOKHCJIOTHI (2 1)

AmuHbl. CTpoeHre MoJieKysl. AMuHoOrpynma. @u3zndeckue U XMMUYECKUE CBOMCTBA. AHUIIMH.
CBolicTBa, NpUMEHEHHUE.

AMHUHOKHCJI0TBI. M30Mepust 1 HomeHkaTtypa. CBoMCTBAa. AMUHOKHUCIIOTHI Kak aM(OoTepHBIE
OpraHn4CcCKrUC COCIUHCHU. HpI/IMeHeHI/Ie.

JdemoncTpanmu. OKkpacka TKaHW aHWJIMHOBBIM KpacuTesieM. J[oka3aTeabCTBO HATMYMS
(YHKIMOHATBHBIX PYIII B pACTBOPaX aMUHOKHUCIIOT.

Tema 10. beaxu (2 1)

Bbeaku — npupoansie noaumepsl. CoctaB U ctpoeHne. usznueckrne 1 XUMUYECKHE CBOMCTBA.
[IpeBpareHue 6eKOB B OpraHu3Me. Y CIIeXH B U3yYEeHHH U CHHTE3€ OEJIKOB.

Xumus u 3710poBbe uenoBeka. Jlekapcrpa. [IpoGiieMbl, cBsi3aHHBIE C MPUMEHEHUEM JIEKAPCTBEHHBIX
MpemapaToB.

JemoncTpauuu. [[BeTHbIE peakiinu Ha Oenku (OMypeToBast 1 KCAHTONPOTEUHOBAS PEAKIIHH ).
OOpa3ibl IeKapCTBEHHBIX MPENnapaToB U BUTAMHUHOB. OOpasiibl CPeACTB TUTHEHBI H KOCMETUKH.

Pasneu 5. BoicokomosiekyJisipHbie coeqnHenusi(4 4)

Tema 11. CunreTudeckue nojaumepsl (4 4)



[lonsiTie O BBICOKOMOJEKYJSIPHBIX —coeAuHeHUsX. [lomumepbl, moydaemMble B  peaKIUAX
nommmmepu3anuu. Ctpoerue mosekyn. [Hommatunen. [omunponunen. @enongopmanvoecuonvie cmonvl.
Cunretnueckue Kay4dyKH. Crpoenue, CBOICTBA, MOJTy4YeHUE u MIPUMEHEHUE.
CunreTnueckue BOJIOKHA. Kampon. JlaBcan.
Jdemoncrpanun. OOpasibl IUIACTMACC, CHHTETUYECKUX KAydYyKOB M CHUHTETHYECKHUX BOJIOKOH.

11kaacc
(1 4 B Hemeno 35 4 ron )
Teopernyeckue OCHOBbI XMMHHU

Tema 1. Baxkueiilune xXuMuuyecKue MOHITHS M 3aKOHBI (3 1)

Atom. Xumuueckuii sneMeHT. M3oronel. [TpocThie U ClIOkKHBIE BEIIECTBA.
3aKOH COXpaHCHI/ISI MacCChl B€IICCTB, 3aKOH COXpaHeHI/ISI nu HpeBpaIJ_IeHI/IH 3Hepr1/11/1 HpI/I XUMHNYCCKUX
peaKkIusX, 3aKOH IOCTOSIHCTBA cOCTaBa. BelmecTBa MOJIEKYIIPHOTO M HEMOJICKYJIIPHOTO CTPOSHUS.

Tema 2. IlepuoanvecKkuii 3aK0H U NMePUOHYECKAS CUCTEMA
xumMudecknx 3jeMeHToB . 1. MeHe/1eeBa HA OCHOBE
Y4YEeHHUsI 0 CTPOEHHHN ATOMOB (4 1)

Amomuvie opobumanu, s-, p-, d- u f~anekmponsi. OCOOEHHOCTH Pa3MENICHUS YIEKTPOHOB 10
OpOUTAISIM B aTOMaX MaJIbIX M OOJNBIINX TepruO0B. CBS3b MEPHOANICCKOTO 3aKOHA U TIEPHOAHMYECKON
CHCTEMBbI XUMUYECKHX 3JICMEHTOB C TEOPUEH CTPOCHHSI aTOMOB. KopomKuil u OTUHHbLI 8APUAHIMbBL
Mabauybl Xumuyeckux snemenmos.llonoxcenue 8 nepuooutecKkoll cucmeme Xumuieckux snemenmos /. H.
Menoeneesa 6000pooa, 1aHMaHOUO08, AKMUHOUOO8 U UCKYCCMBEHHO NOJYYEHHbIX IeMEHMO8.

BasieHTHOCTB ¥ BaJICHTHBIC BO3MOXXHOCTH aTOMOB.

HMemouncrpanuun. [ICXD JIUM, Tabnuipl «IIeKTPOHHBIE 000IOUYKH ATOMOBY

Tema 3. Ctpoenue BemecTBa (5 1)

Xumuveckas cBsi3b. MloHHas cBa3b. KaTnoHbl n aHnoHbl. KoBajsieHTHast HEMOJISIpHAs CBSI3b.
KoBasienTHas nossipHast CBA3b. DIEKTPOOTPULIATEILHOCTh. CTENEHb OKUCIeHUs. MeTainueckas CBS3b.
Bonopoanas cBs3b. [IpocTpaHCTBEHHOE CTPOCHUE MOJIEKYJI HEOPTAHMYECKUX U OPraHUYECKUX BEILECTB.
THUIBI KPUCTAININYECKUX PELIETOK U CBOMCTBA BEILIECTB.

[TpuymHBl MHOTOOOPA3Ms BEIIECTB: U30MEPHSI, TOMOJIOTHSI, AJTIOTPOTIHSI, H30TOIIHSI.

Jlucnepcnvle cucmemspi. Konouiaeie pacTBOphI. 30J14, TEIH.

JdemoncTpauuu. Moieii HOHHBIX, aTOMHBIX, MOJIEKYJISIPHBIX U METAJUIMYECKUX KPUCTATUNIMYECKUX
pemeTok. OOpasIibl MUILEBBIX, KOCMETUYECKUX, OMOJIOTMYECKUX U METUIIMHCKUX 30J1ei U reneit. ekt
Tunnana. Mojenu MOJeKyJ U30MEPOB, TOMOJIOTOB.

Tema 4. Xumn4yeckue peakuuu (7 4)

Knaccugukanus XuMHUUeCKUX peakiuii B HEOPraHUYeCKON M OpraHuYeCKOH XUMUH.

CKopocTh peakiiu, ee 3aBUCUMOCTb OT pa3lIn4HbIX PakTopoB. Karanus u katanu3aTopsl.
O6partumocTh peakuuii. Xumuueckoe papHoBecre. CMelieHne paBHOBECHS MO/ JHCTBUEM Pa3IMYHbBIX
¢daxtopos. [Ipunamun Jle [llatense. [Ipon3BoacTBO CEpHON KUCIOTHI KOHTAKTHBIM CIIOCOOOM.

OnexrponuTHyeckas aucconuanus. CUIbHbIC U c1a0ble 3JeKTpoauThl. Cpesja BOAHBIX PAaCTBOPOB:
KHCJIasi, HeUTpaiabHasi, menovynas. Bomopoansrit mokasarens (pH) pactBopa.



I'maponu3 opraHNYeCcKUX U HEOPraHUYECKUX BEILECTB

JdemoncTpaumu. Pa3nuyHble TUITBI XUMHUYECKUX PEAKIUN, BUACOOIBITHI IO OPraHUYE€CKON XUMUH,
BucomIbM «OCHOBBI MOJIEKYJIIPHO- KHHETUYECKOI TEOPUI».

JlabopaTopHbIe ONbIThI. 3aBUCUMOCTh CKOPOCTH PEAKIIUH OT KOHIIEHTPAIMH, TEMIIEPATYPHI,
MIPUPO/JIbI pearupyrolux BeecTs, Pasioxenue nepokcuaa Bo10poia B IPUCYTCTBUH KaTaau3aTopa.
Ompenenenne cpeapl pacTBOPaA € MOMOIIBIO YHUBEPCATHHOTO MHANKATOPA.

Heopranunuyeckass xumus
Tema 5. Metanasl (7 4)

[TonoxxeHne MeTaJIOB B NIEPUOANYECKON cUCTEME XUuMHUecKux 3aeMeHToB JI. 1. Menpaeneena.
OOu1re cBOMCTBA METAIOB. DJICKTPOXUMHUECKUH psijl HanpshKeHUH MeTamioB. Ob1e crnocoOsl
nosrydeHus: MetauioB. CIutaBel. DJIEKTPOIN3 PACTBOPOB U pactuiaBoB. [IoHATHE 0 KOPPO3HH METAILIOB.
CrniocoObI 3a1UTHl OT KOPPO3UH.

00630p METAIIOB TIABHBIX MOATPYII (A-TpyII) MEPUOANIECKON CUCTEMbI XUMHUYECKUX JIEMEHTOB.

00630p MeTaIoB MOO60YHBIX OATpyM (B-Tpymm) nepruoaAnYecKoil CHCTEMbI XUMUYECKHIX JIEMEHTOB
(Menp, IUHK, kene30). OKCHUIIBI M TUIPOKCUIBI METAJLIOB.

JemoncTpanun. O3HaKOMIIEHHE C 00pa3iaMu METANIOB ¥ UX COSMHEHHUIA, CIUIABHI,
B3aUMOJICHCTBHE METAJIOB C KHCJIOPOJIOM, KHCIIOTaMH, BOJIOH; JOKA3aTeIbCTBO aM()OTEPHOCTH
QTFOMHUHHS U €T0 THIPOKCHIA, 00pa3Ilbl MEIH, Keje3a, XpoMa, UX COSAMHECHUI; B3aUMOICHCTBUE MU U
XKese3a ¢ KHCIOpOAOM; B3aUMOJICHCTBHE MEIIU U JKeJie3a C KUCIO0TaMHu (CepHasi, COJISTHAs ), TTOTyIeHUE
TUAPOKCHIA MEJIU, XpOMa, OKCUA MEJIH;

B3aUMOJICHCTBHE OKCUIOB M THUJIPOKCHIOB METAJUIOB C KUCIOTaMH; JI0Ka3aTeIbCTBO aM(pOTEPHOCTH
coenunenuit xpoma (III).

PacuerHblie 3a1aun. PacueTsl 0 XMMUYECKUM YPaBHEHUSIM, CBSI3aHHBIE C MACCOBOM J10JIEH BBIXOJa

MPOJIYKTA PEAKIMU OT TEOPETUYECKH BO3MOKHOTO.

Tema 6. Hemetannl (9 4)

00630p cBOMCTB HEMETAIOB. OKHCIUTEILHO-BOCCTAHOBUTEIBHBIC CBOWCTBA TUITMYHBIX HEMETAJITIOB.
OKCI/II[BI HEMCTAJIJIOB U Kncnopoz[collepxcanme KHUCJIOTHI. BOI[OpOI[HBIC COCAMHCHUS HEMECTAJIJIIOB.
['eneTnveckas CBSI3b HEOPTaHUUECKUX U OPTaHUYECKUX BEIIeCTB. brITOBas XuMHU4yeckasi [paMOTHOCTD

Jemonctpanun. OOpa3ipl HEMETAIUIOB; MOJICTH KPUCTAJUIMYECKUX PEIIETOK, aaMasa, rpadura,
MOJTydeHUE aMMHUaKa M XJIOpOBOOPO/1a, PACTBOPEHHE UX B BOJIE, I0KA3aTEIHCTBO KUCIOTHO-OCHOBHBIX
CBOMCTB 3TUX BellecTB. CKUraHue yriid U CEpbl B KUCIOPOJE, ONPEASICHNE XUMUUECKUX CBONCTB
MPOJIYKTOB CTOpPaHUs, B3aUMOJICHCTBHE KOHII. CEPHOM, KOHII. U pa30aBIeHHON a30THOW KUCIIOT C MEIbIO,
BUICOPMIBM «XUMUS BOKPYT HAC».

IMpakTuxkym. 1. Penienne skcnepuMeHTAIbHBIX 3a7a4 0 HEOPraHUYECKON XUMUU;
2. pemeHHe BKCHepI/IMeHTaHBHLIX 3a4a4 110 OpFaHI/I‘IeCKOfI XUMHUU,
3. monyuyeHue, coOupaHue U pacrio3HaBaHHUE Ira30B.

TemaTnueckoe miianuposanue 10 kiaacc, 35 yaca, 1 yaca B Hejges110

Ne Tema ypoka Ko

Buapl gesiTeIbHOCTH
qac




Teopusi XUMHYECKOI0 CTPOEHHsI OpraHnnyeckux coequnenunii. [lpupona xummuyeckux cpssei. (3 4)

1.ITpeameTr oprann4ecKoi
XUMHH. Teopml XUMHNYCCKOT'O
CTPOCHHS OPTaHUYECKUX
BEIIECTB.

OOBACHATD, TOYEMY OPTaHUYECKYI0 XUMHIO BBIICINIIN B
OTJIENbHBIN pazaen XuMuu. [lepeunciasTh OCHOBHBIE
MPEANOCHUIKA BO3HUKHOBEHHSI TEOPUU XUMUYECKOTO
cTpoenus. Paznuyarh Tpu OCHOBHBIX THMA YIJIEPOJAHOTO

CKeJIeTa: pa3BETBIEHHbIM, HEPA3BETBICHHBIN U
nuKIndeckuii. OnpenensTh HaJIU4Ue aTOMOB YTIIEPO/a,
BOJIOPO/JIa U XJIOpa B OPTaHUYECKUX BEIIIECTBAX.

2. CocTosiHHE 3JIEKTPOHOB B
aToMe. DJIEKTPOHHAs MPUPOJIa
XMMHUYECKUX CBSI3EH B
OpPraHUYECKUX COCTUHECHHUSIX.

Paznuuath MOHSATHUS «QIEKTPOHHAS 000JI0UKa» U
«OIIEKTpOHHAs opOuTanby. M300pakaTh 3JIEKTPOHHBIC
KOH(UTYpaIHA aTOMOB 3JIEMEHTOB 1-r0 U 2-r0 IepHoa0B
C TIOMOIIIBIO 3JIEKTPOHHBIX U TpadUUECKUX AIEKTPOHHBIX
dopmyi. OOBSACHATH MEXaHU3M 00pa30BaHUS U
OCOOEHHOCTH G- U T- CBSI3EH.

3. Knmaccudukanus coennHeHHA
OpPraHUYECKUX.

Onpenenars NPUHAIJICKHOCTh OPraHUYECKOTO BEIIECTBA
K TOMY WJIH HHOMY KJIacCy MO CTPYKTYPHOU (opMyIie.

2. Yraesoaopoasi (9 4)

1. DnekTpoHHOE U
IIPOCTPAHCTBEHHOE CTPOCHUE
AJIKaHOB. ] OMOJIOTH ¥ U30MEPBI
aJIKaHOB.

1

OOBSICHATH MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT
aJIKaHOB Ha OCHOBE MPEJICTABICHUNA O rHOpUAU3AINH
opOuTanei atoma yriepoja. M3rotaBiauBaTh MOJEIN
MOJIEKYJI aJIKaHOB, PYKOBOJICTBYSICh TEOPHUEN
XUMHUYECKOT'0 CTPOCHHSI OPraHUYECKUX BEIIECTB.
OTanyats roMoJIoru OT u30MepoB. Ha3piBaThk ankaHsl O
MEXIAYHApOAHOU HOMEHKIIATYPE.

2. Meran — npocreimmit
MPE/ICTaBUTENb aJTKAHOB.

CocTaBisTh YpaBHECHUS XUMHUYECKUX PEAKITUMH,
XapaKTePU3YIOIINX XUMUYECKHE CBOMCTBA METaHA U €T0
roMoJioroB. Pemiath pacy€THbIC 3a/1a4M Ha BBIBO/T
(bopMyIIBI OPraHUYECKOTO BEIIEeCTBA.

3. AJKEHBI:

OOBSICHATH MPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJIbI
ATHJICHA Ha OCHOBE MPEACTABICHUN O THOPUAU3AINH
aTOMHBIX opOuTaneit yrinepoaa. M3o6paxars
CTPYKTYpHBIE (hOPMYJIIBI ATKEHOB M UX U30MEPOB,
Ha3bIBaTh AJIKEHBI M0 MEXIYHAPOIHON HOMEHKJIIAType,
COCTaBJIATH (POPMYIIBI ATTKEHOB IO UX HA3BAHUSM.
CocTaBisAiTh YpaBHEHUS XUMUYECKUX PEAKIUM,
XapaKTePU3YIONINX XHMHUYECKHE CBOMCTBA aJIKEHOB.

4. TlpakTyeckas padbora
Nel «Ilonyuenue sTuiIeHa U
OTIBITHI C HUM.

[Tony4dats >THneH. Jloka3piBaTh HEMPEACIbHBIN
XapakTep 3THJIEHA C TOMOIIBIO KAYECTBEHHON peakuu
Ha KpaTHbIE CBS3U.

5. AnkanyeHsl.

CocTaBnsATh ypaBHEHUS XUMUYECKUX PEAKIUM,
XapaKTEepU3YIOLIUX HEMpPEIeIbHbIN XapaKkTep
aJKaJMeHOB

6. ArleTiieH U ero roMOJIOTH.

OOBSCHATD SP-THOPUIU3ALNIO U TPOCTPAHCTBEHHOE
CTPOCHUEC MOJICKYJIbI allCTUJICHA, HAa3bIBATh 'OMOJIOTH
alleTUIICHA TI0 MEKIYHAPOIHOW HOMEHKJIIATYpE,
COCTABJISITh YPABHEHUS PEAKLUN, XapaKTEPU3YIOIIUX
XUMHUYECKHE CBOWCTBA alleTUIICHA




7. BeH30J 1 ero roMOJIOTH.
CaolicTBa OEH30/1a U €r0
TOMOJIOTOB.

OOBSICHATD ICKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKYJIbl OeH301a. M300paxarh CTpYKTYpHYIO popmyIry
Oen3o01a nByMst criocodamu. OOBSICHATh, KaK CBOMCTBA

10 0eH30:1a 00yCIIOBICHBI CTPOSHHEM €r0 MOJIEKYIIBI.
CocTaBnsiTh YpaBHEHUS PEAKIUMA, XapaKTEPHU3YIOIINX
XUMHYECKHE CBOMCTBA OCH30J1a M €r0 TOMOJIOTOB
8. IlpupomHbie ICTOYHUKHU 1 XapakTepru30BaTh COCTAB MPUPOJAHOTO T'a3a U MOIMYTHBIX
yriaeBogopoaos. [lepepaboTka HETSIHBIX T'a30B. XapaKTepu30BaTh CIIOCOOBI
11 | HedTu. nepepadoTku HePTH. OOBIACHATH OTINYHE OCH3MHA
IPSIMOM TIEPETOHKH OT KPEKUHT - OCH3MHA.
9. KonrpoJubHas padora 1 no
1o | TeMam «Teopus XUMHUECKOTO
CTPOEHHUS OPTaHUYECKUX
COCIMHEHHI», «YTIEBOIOPOIBI».
Tema 3. Kucsiopoacoaep:xxamme opranudeckue coennnenus (11 4)
1. OnHoaTomHBIE TIpeaenbHbIe |1 N300pakats 0011yt0 GopMyny OJHOATOMHBIX
CIUPTHL. npelenbHBIX cUPTOB. OOBSICHIATH 00pa3oBaHUE
BOJIOPOJHOM CBSI3U U €€ BIUSHUE Ha (pU3nvYecKrue CBONMCTBA
criupToB. COCTaBIATH CTPYKTYPHBIE (DOPMYITBI CHUPTOB U
13 UX U30MEPOB, HA3bIBATh CIIUPTHI IO MEKIYHAPOTHOM
HOMeHKIIaType. OOBSACHATH 3aBHCUMOCTH CBOWCTB
CIIUPTOB OT HaIM4Ms GyHKIMOHATBHOU rpymmbl (-OH).
CocTaBiATh YpaBHEHUSI PEAKLUM, XapaKTEPUIYIOLIUX
CBOMCTBA CIUPTOB M UX IIPUMEHEHHE. XapaKTepHU30BaTh
buznonornueckoe 1eHCTBUE METAHOA U ATAHOJA.
2. MHOroaTOMHbIE CIUPTHI. 1 CocTaBisATh ypaBHEHUS PEaKLUM, XapaKTEPUIYIOLIUX
14 CBOWCTBAa MHOTOQTOMHBIX CHUPTOB, U TPOBOAUTH
KAueCTBEHHYIO PEAKI[MI0O HA MHOTOATOMHBIE CITUPTHI.
3. ®eHobI U apOMATUYECKUE 1 OOBSICHATH 3aBUCIMOCTH CBOMCTB (DEHOIA OT CTPOCHUS
|5 | crmpTEI €ro MOJIEKYJIbI, B3AUMHOE BIUSHUE aTOMOB B MOJIEKYJIE Ha
npumepe ¢peHona. CocTaBisaTh YpaBHEHUS PEaKIIHiA,
XapaKTEepU3YIOIINX XUMHYECKHE CBOMCTBA (heHoa
4. KapOOHUIIbHBIE COCTUHECHHMS CocraBnatb GopMyIIbl K30MEPOB U TOMOJIOTOB
— aJIbJIETU/IbI U KETOHBI. aJbJACTUIOB U HA3bIBATh UX MO MEXYHAPOHOMN
HOoMeHKI1atype. OOBSCHATH 3aBUCUMOCTb CBOWCTB
16 aNBJIETHJIOB OT CTPOCHUS MX (YHKIIMOHATHLHOW TPYIIIHIL.
[TpoBOANTH KaueCTBEHHBIEC PEAKIIMH HA aJIbJACTUIbI.
CocTaBiATh ypaBHEHUS PEAKIIH, XapaKTepU3YIOIIUX
CBOICTBA AJILIETUIOB
5. KapOoHOBBIE KUCIIOTHI. 1 CoctaBiath (popMyIIbl HK30MEPOB ¥ TOMOJIOTOB
XUMUYECKHEe CBOMCTBA U KapOOHOBBIX KHUCIIOT M Ha3bIBaTh UX IO MEXIYHAPOIHOU
|7 | MPHMEHEHHE OTHOOCHOBHBIX HOMeHKIaType. OOBSACHATH 3aBUCUMOCTH CBOWCTB
MpeeIbHBIX KapOOHOBBIX KapOOHOBBIX KUCJIOT OT HAMUYUS GYHKIIMOHATBHOU
KHCJIOT. rpymibl (-COOH). CocTaBnsTh ypaBHEHUS PEaKIINi,
XapaKTePU3YIOMINX CBOMCTBA KAPOOHOBBIX KHUCIIOT.
6. [IpakTrueckas padora Ne 1 [Tonydarh YKCYCHYIO KUCIIOTY M 1OKa3bIBaTh, YTO 3TO
18 | 2 «Ilonydyenue u cBOWCTBA BEILIECTBO OTHOCUTCA K KJIaccy KMCIOT. OTiIn4arh

KapOOHOBBIX KUCIIOT.

MYpaBbUHYIO KUCJIOTY OT YKCYCHOU C TTIOMOIIbIO




XUMHYECKUX PEAKIUM.

7. Cnoxusie pupsl

CocTaBnATh YpaBHEHHUS PEAKIHNi dTepruDHUKAITNN.

19
OOBACHATH OMOJIOTMYECKYIO POJIb KHUPOB.

20 8. XKupsl. Moromue cpeacTaa. 1 CobmroaTe mpaBuia 6€30MacHOro 00paIeHust Co

' CpelCcTBaMU OBITOBOW XMMHU
9. Yrnesoas!. ['moko3a. 1 OOBACHATH OMOJIOTMYECKYIO POJIb TIIOKO3bI. [IpakTnyecku
Omnurocaxapuspl. Caxaposa. JOKa3bIBaTh HAJIMYKE (PYHKIMOHAIBHBIX IPYIII B
MOJIEKYJIE TJIFOKO3BI.

1 OOBsCHATH, KaK CBOMCTBA Caxapo3bl CBSI3aHbI C HATMYHUEM
(GYHKIIMOHATBHBIX TPYI B €€ MOJIEKYJe, U Ha3bIBaTh
o0ractu mpuMeHeHus caxapo3bl. COCTaBIATh YpaBHEHUS
peakuuii, XapakTepU3yIOLUX CBOMCTBA CaXapO3bl.

2 10. ITonucaxapunpl. Kpaxman. |1 CocTaBnsaTh ypaBHEHUS PEAKIUN THIPOJIN3A KpaxMmasia u

[enmrono3sa. MOJINKOH/ICHCAIIMM MOHOCAaXapuJI0B
11. IlpakTHyeckass paboTaNe
3 «Pemenue
23 | sKCrepUMEHTAIbHBIX 33/1a4 Ha [IpoBOAUTH KAYECTBEHHYIO PEAKIIUIO Ha Kpaxmall
MOJIy4YEHUE U pacrlo3HaBaHHE
OpPraHUYECKUX BEIECTBY.
4. A3oTcoaep:kamye opraHudeckne coefnHeHus (5 1)

24 1 AMuHBI 1 CocTaBisiTh ypaBHEHMsI pEaKLMH, XapaKTepU3YIOLINX
CBOMCTBA aMHHOB.

2. AMuHOKUCTOTHL. benku. 1 OOBSICHATH 3aBUCIMOCTH CBOMCTB aMUHOKHUCIIOT OT
CTpoeHHs UX (QYHKIUMOHATIBHBIX Tpymi. Ha3eiBaTh
AMUHOKHCIIOTHI MO0 MEXYHapOJHON HOMEHKIAType U
COCTaBJISITh YPaBHEHHUS PEAKIIN, XapaKTePU3YIOIIUX UX

25 CBOMCTBA.

OOBACHATH OMOJIOTMYECKYIO POJIb OEJIKOB U UX
MpeBpallieHu il B opranusme. [[poBoauTs 1BETHBIE
peakuuu Ha OenKu.

3. AzoTcoaepxariue 1

reTepOLMKINYECKIE

26 OOBACHATH OMOJIOTMYECKYIO POJIb HYKJIEMHOBBIX KUCIIOT

coenuHenus. HykienHoBsie

KHCIOTBHI.

27 4. XuMus U 310pOBbe uenoBeka. |l [Tonp30BaThCst MHCTPYKLMEHN K JIEKAPCTBEHHBIM

npenaparam
5. KonTponbnas pabota 2 o 1
temaM «Kucnopoacoaepxamiye
28 | opraHMYecKHe COCIUHEHUS,
«A3oTcoaepxanme
OpraHUYECKUE COCAUHEHUS .
5. Xumust mossumepos (6 1)

29 1. Cunretnyeckue mnonumepsl. |1 3anuceiBaTh YPABHEHUS PEAKIIUN MOJTMMEPU3AIUH.
3anuchIBaTh YpaBHEHUS peaKlUii MOJIUKOHCHCAIIUH.

30 2. Kayuyku. 1 3anuchiBaTh YPABHEHHS PEAKIIUN MTOJTUMEPU3aAIUH.

3anuchIBaTh YpaBHEHUS PEAKLIMN MOJIMKOHIEHCALHUH.




31 3. CUHTETUYECKHE BOJIOKHA. 11 3anuchiBaTh YPABHEHHS PEAKIIUN MTOJTMMEpPU3aIH.
3anuceiBaTh YPABHEHUS PEAKIIUN MOJTMKOHACHCAIIH.
4. IIpakTnuyeckas padora Ne 1
Pacnio3naBath opraHuueckue BeIIeCTBa, MCIONb3Ys
32 | 4 «Pacno3HaBaHHe IJIacTMacC U
KAUECTBEHHbIE PEAKLIUH
BOJIOKOH.
33 WToroBslii KOHTpOIbHAS padoTa |1
0 KypCy OpraHuyecKas XUMHUU
34 | IloBTOpeHue 1
35 | IloBTOpenue 1
Temarnueckoe miianuposanue 11 kiace, 35 yaca, 1 yaca B Hegesro
Ne Tema ypoka Kou.
Buapl gesiTeIbHOCTH
ypokKa yac
1. Teoperudeckne ocHOBbI XumMuu (19 1)
1. XuUMHUECKHUI 3JIEMEHT. 1 [lepeunciiATe BaKHENIINE XapaKTEPUCTUKH XUMUYECKOTO
3aKOHBl XUMUHU. anemeHnTa. OOBACHATDH Pa3IUUUe MEXKTY MOHATHIMHI
1 «XUMHUYECKHUH IJIEMEHTY, «HYKIIU]», KA30TOI».
[IpuMeHATh 3aKOH COXpAaHEHUsI MACCHI BEIECTB IIPU
COCTABJICHUM YPAaBHEHUM XUMHUUYECKUX PEAKIIUM.
2. Tlepmoauueckuii 3akoH. |1
Ornpenenarb MaKCHMAIIBHO BO3MOYKHOE YHCIIO 3JIEKTPOHOB
Pacnpenenenue 31eKTpOHOB B
2 Ha PHEPTeTUYECKOM YPOBHE. 3alUChIBaTh rpaduueckue
aToMax 3JEMEHTOB MaJbIX U
3JICKTPOHHBIC (POPMYIIBI S-, p- U d-2IIEMEHTOB.
OOJIBIITNX TIEPUOIOB.
3. IlonoxeHue B 1
MEPUOINYECKON CUCTEME
XapakTepu30BaTh MOPAIOK 3aM0JHEHUS dJIEKTPOHAMU
3 BOJIOPO/1a, TJAHTAHOMIOB, N o
SHEPreTHYECKUX YPOBHEHN U MOYpPOBHEN B aTOMAX.
AKTUHOUJIOB M UCKYCCTBEHHO
MTOJIyYEHHBIX JIEMEHTOB.
4. BalleHTHOCTh W BaJICHTHBIE |1 OOBACHATD, B U€M 3aKITFOYACTCS (PU3UICCKUI CMBICIT
BO3MOKHOCTH aTOMOB MOHSITHUS «BAICHTHOCTH». OOBSACHATH, YEM OMPEICIISIOTCS
BAJICHTHBIE BO3MO>XHOCTH aTOMOB PAa3HbIX 3JIEMEHTOB.
4 CocraBmsth rpaduueckre IeKTPOHHBIE (OPMYITHI a30Ta,
docdopa, KUCIOPOoIa U CEPHI, a TAKKE XapaKTEPU30BaATh
M3MEHEHUS PaJnyCOB aTOMOB XUMHUYECKHUX 3JIEMEHTOB IO
nepuoiaM U A-rpymmam MepruoanIecKoir TaOaIUITbI
5 OcHOBHBIE BUABI 1 OOBACHATH MEXaHU3M 00pa30BaHMsI HOHHOM U
XUMHUYECKON CBS3H. KOBAJICHTHOM CBSI3M M OCOOEHHOCTH (DU3HUECKUX
CBOWMCTB HMOHHBIX WU KOBAJICHTHBIX COCIMHEHUM.
CocTaBisTh AMEKTPOHHBIE GOPMYIIBI MOJIEKYJT
5 KOBaJICHTHBIX coenuHEeHUH. OOBICHATh MEXaHU3M
00pa3zoBaHus BOJOPOIHON U METAJUNIMYECKON CBS3EH U
3aBHCUMOCTbH CBOMCTB BELIECTBA OT BUAA XUMUYECKOMN
CBSI3U.




[TpocTpaHCTBEHHOE CTPOCHUE

—

OOBSCHATH IPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJT

6 MOJIEKY!I. OPraHUYECKUX U HEOPTaHUYECKUX COCIMHEHUN C
MTOMOIIIBIO TIPEICTABIICHUIA O THOPUIN3AIMH OPOUTAIICH.
7. CTpoeHue KpUCTaIOB. 1 OOBSCHATH 3aBUCUMOCTb CBOMCTB BEIIIECTBA OT THIIA €TI0
7 Kpucrannuueckue pemeérku. KpUCTALINYECKON pemETKU. OOBACHATH TPUINHBI
MHOT000pa3us BEUIECTB
8. Knaccudukanus 1 Ilepeuncnary Npu3HAKK, 10 KOTOPBIM
XUMHUYECKUX PEaKLUN. KJIACCU(PUIUPYIOT XUMHYECKUE PEAKIIHH.
3 OOBACHATH CYITHOCTh XUMHUYECKON peakunu. COCTaBIsATh
YPAaBHEHUSI XUMUYECKHUX PEAKLINM, OTHOCSIIHUXCSA K
ONpEeNEIEHHOMY THUILY.
9. CKOpOCTh XUMUYECKHUX 1 OOBACHATH BIMSHUE KOHIICHTPAIMI peareHTOB Ha
peakuuii. Katanus. CKOPOCTb TOMOTE€HHBIX U T€TEPOr€HHBIX PEaKIUM.
9 OOBSICHATH BIUSHUE PA3TUYHBIX (PAKTOPOB HA CKOPOCTh
XUMUYECKON peaKklny, a TAaKKe 3HAaUCHUE PUMEHEHHUS
KaTaJu3aTOPOB U HHTMOUTOPOB Ha MPAKTHUKE.
10. Xumunueckoe paBHoBecue |1 OOBSCHATH BIUSHUE U3MEHEHHUSI KOHIICHTPAIIMHA OJTHOTO U3
10 U yCIIOBUS €TO CMEIICHHUS. pearupyromux BeIecTB, TEMIEPATYPhl U JaBJICHUS Ha
CMELIEHUE XUMUYECKOTO PABHOBECUS
11. JucnepcHbie cucteMsl. |1 XapakTepu3oBaTh CBOMCTBA Pa3IMYHBIX BHUJIOB
11 JTUCIIEPCHBIX CUCTEM, YKa3blBaTh MPUYUHBI KOATYIISLIMU
KOJUIOWJIOB ¥ 3HAYEHHUE ITOTO SIBJICHUSA
12 12. Cnocobbt BbIpakeHusi|l Pematp  3amaum  Ha  [PUTOTOBJIEHHE  pacTBOpa
KOHLIEHTPALlN PaCTBOPOB. ONpeeNEHHON MOJIIPHON KOHIIEHTPALIMH.
13. IIpakTrueckas pabota
Nel «IIpurorosnenue N N
13 . ['oTOBUTH pacTBOp 3aAaHHON MOJISIPHON KOHIICHTPAIUH.
pacTBOPOB € 3aJaHHOU
MOJISIPHOM KOHLICHTpaLUEn.
14. DnekrponuTrueckas 1 OOBSICHATD, TOYEMY PACTBOPHI BEIIECTB C HOHHOU U
JTUCCOIIHAINA. KOBAJICHTHOM TMOJISIPHOM CBS3bIO MPOBOST JIEKTPUUECKUN
Tok. Onpenensats pH cpeapl ¢ TOMOIIBIO YHUBEPCAIBHOTO
uHaukatopa. OOBSICHATH C O3UIUN TEOPUH
14 ANEKTPOJUTUYECKON AUCCOLUAIIMH CYUTHOCTh XUMHUUECKUX
peakuuii, mpoTeKarmmux B BOAHOHN cpeae. CocTaBiIsTh
MOJIHBIE M COKpALUEHHbIC MOHHBIC YPABHECHUS PEAKIIUN,
XapaKTEPHU3YIOIINX OCHOBHBIE CBOMCTBA BAKHEHIIIUX
KJIACCOB HEOPTaHUYECKUX COCTMHEHUI.
15. l'upponus opranndeckux |1 OrnpenensTsh peakiuio cpeibl pacTBOPa COJIU B BOJIE.
15 Y HEOPTaHUYECKUX CocTaBnsiTh ypaBHEHUS PEaKIUd THIPOJIH3a
COEIMHECHUH. OpraHUYECKUX U HEOPTraHUYECKUX BEIIECTB
16. XuMuueckue UCTOYHUKH |1 OOBSICHATH IPUHIIHI PAOOTHI TATbBAHUYECKOTO JIEMEHTA.
16 TOKa. P11 cranmapTHBIX OOBACHATH, KaK YCTPOEH CTAaHAAPTHBIN BOJAOPOHBIN
AJIEKTPOIHBIX MOTEHIIUAJIOB. anekTpol. [Tonb30BaThCs psAAOM CTaHIAPTHBIX
3JIEKTPOJIHBIX IOTEHLINAJIOB
17. Koppo3sust metaiuioB u e€ |1 OT1nnyath XUMHUYECKYIO KOPPO3HUIO OT
17 NpeaynpexIcCHuE. AIEKTPOXUMHIECKOU. OOBSCHATH MPUHIIMITHI 3aIIATHI
METAJUIMYECKUX U3ACIIUNA OT KOPPO3UH.
18 18. Dnekrponus. 1 OOBACHATH, KaKHEe TPOILIECCH IPOUCXOIAT HAa KaToe U




aHOJI€ MPU AJEKTPOJIU3€E PACIIaBOB U PACTBOPOB COJIEH.
CocTaBisITh CyMMapHbIE YPAaBHEHUS pEAKLIUN JIEKTPOJIN3A

19. KonrponsHas pabdora 1 mo

—

19 teme «Teopernueckue
OCHOBBI XUMUU»
Tema 2 Meranbl (6 1)
1. O6mas xapakrtepuctrka |l XapakTepu30oBaTh 00IUE CBOWCTBA METAIIIIOB U
CHOCOObI MOJTyYEHUS Pa3bICHATH UX HA OCHOBE IIPEICTABICHUI O CTPOCHHUH
20 METaJUIOB. aTOMOB METAJIJIOB, METAJNIMYECKOU CBSI3U U
METAITNYECKON KPUCTALTAYECKON PEeIIETKE.
NnmroctpupoBats mpuMepamMu CriocoObI MOTYICHUS
METaJIOB.
2. 0O0630p wmerammyeckux|l XapakTepu3oBaTh XMMUYECKUE CBOMCTBA MeTaIoB [A—
31eMeHTOB A- u b-rpynn ITA rpynm u anrOMUHMS, COCTABIATH COOTBETCTBYIOIINE
21 ypaBHeHUs peakiuit. OOBSICHATE 0COOCHHOCTH CTPOCHUS
aTOMOB XMMHYECKHX JIEMEHTOB b-rpynn nepuoandeckou
cuctemsl . 1. MeHzeneena.
3. Megp.  Hunx.  Turaml CocTaBnsiTh ypaBHEHUS PEAKIUMA, XapaKTEPUIYIOIINX
22 XpoMm.  Kene3zo,  HUKENb, . >
CBOMCTBA M€Y, IIMHKA, TUTAHAa, XpOMa, JKelie3a.
IJIaTUHA.
23 4. CnnaBbl METaJJIOB. 1 IIpenckassiBaTh CBOMCTBA CILIABA, 3HAst €TI0 COCTAB
5. Okcuapl U TUAPOKCHUJIBI OOBSICHATH, KAK H3MEHSIOTCSI CBOMCTBA OKCUIOB U
METaJUIOB. TUAPOKCHUIOB METAIUIOB 110 NEPUOIaM U A-rpynmnam
epruoanYecKor Ta0auIbl. OOBSACHATH, KaK U3MCHSIOTCS
CBOMCTBA OKCHUJIOB U THIPOKCHIOB XUMUYECKOTO
24 AJIEMEHTA C MOBBIIIEHUEM CTENIEHU OKUCIICHUS €T0 aToMa.
3anuceIBaTh B MOJIEKYJIIPHOM M MOHHOM BH/JI€ YPABHEHUS
XUMUYECKHUX PEaKLUN, XapaKTEePU3YIOIIUX KUCIOTHO-
OCHOBHBIE CBOMCTBA OKCUJIOB U TUAPOKCUIOB METAJUIOB,
a TaKXe SKCIEPUMEHTAIBHO JI0KAa3bIBaTh HATMYUE ITUX
CBOICTB
6.IpakTrdeckas paboTal
25 No2 «Pemenne Pacno3nasatn KaTI/IOHbz cojleil ¢ MOMOIIBIO
SKCIEPUMEHTAIIBHBIX 3a7a4 110 KaueCTBEHHBIX PEaKLUN
Teme «MeTamibD.
Tema 3. HemeTamwisl (5 1)
I. 00630p HeMeTasuioB.|l XapakTepu30oBaTh 00IHEe CBOWCTBA HEMETAIIIIOB U
2% CpoiicTBAa M  NPUMEHEHHE pa3bACHITH UX HA OCHOBE MPEJICTABICHUN O CTPOCHUH
BOXKHEHIIMX HEMETAJUIOB. aTtoma. Ha3piBaTh 00J1aCTH IPUMEHEHHUS BaXKHEHIIINX
HEMETAaJUIOB.
2. O0mIast xapaKTepuCTUKa 1 XapakTepru30BaTh CBOMCTBA BHICIIMX OKCHUJIOB HEMETAJIIOB
OKCHJIOB HEMETAJJIOB U Y KHCIIOPOJCOAEPKAIINX KUCIOT, COCTABIISTh YPAaBHEHHUS
KHUCJIOPOJICOACPIKALTUX COOTBETCTBYIOIIUX PEAKIHUA U OOBSICHATH UX B CBETE
KUCJIOT. OKUCITUTEIbHBIE MpeJICTaBICHUNA 00 OKUCIUTETbHO-BOCCTAHOBUTEIBHBIX
26 CBOICTBA CEPHOM U a30THOM PEAKLMAX U DJICKTPOTUTUIECKOMN JUCCOIUAIIH.

KHCJIOT.

CocTaBnsiTh ypaBHEHUS PEAKIUA, XapaKTEPUIYIOIINX
OKHCJIUTEBHBIE CBOMCTBA CEPHOM U a30THOU KUCJIIOT.
XapakTepru30BaTh U3MEHEHUE CBOMCTB JIETYYHX

BOJIOPOJHBIX COEMHEHUH HEMETAIUIOB 110 Nepuoay u A-




rpynmnam nepuon4eckoil CUCTEMBI.

3. I'eneTnueckas CBSI3b
HeOpFaHI/I‘-IeCKI/IX H
OpPTraHUYECKUX BEIIECTB.

Jlokxa3bIBaTh B3aMMOCBSI3b HEOPTAHUUECKUX U
OpraHnyeckux coeanHeHuil. CoOCTaBIsTh ypaBHEHUS
XUMUYECKHUX PEaKLIHN, OTPAKAIOIINX B3aUMOCBS3b

27 HEOPTaHMYECKUX M OPTaHMYECKHUX BEIIECTB, OOBSICHATH UX
HAa OCHOBE TEOPHUHU AEKTPOIUTUYECKON TUCCOLUALIUH U
MpEeJICTaBICHUN 00 OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
nporeccax.
4. llpaktuueckas paborta |1
78 3 «Pemenue [IpakTyecku pacro3HaBaTh BEMIECTBA C OMOIILBIO
SKCIEPUMEHTAIBHBIX  3ajJa4 KAueCTBEHHBIX PEAKI[Ui Ha AaHUOHBI
o teme «Hemetansi».
5. Konrponbnas padora 2 mo|l
29 TeMe «Heopranunueckas
XUMHUSI»
Tema 4. Xumus u :ku3Hb (3 4)
1. Xumus B 1 OOBSICHATD HAYYHBIC TPUHIIUAIIBI TIPOU3BOICTBA HA
MIPOMBIILIIIEHHOCTH. pUMepe MPOU3BOJICTBA CEPHOUN KUCIIOTHI.
[lepeuncnars NPUHIUIBI XUMUYECKOTO TPOU3BOJICTBA,
30 UCIIOJIb3YEMBIE IIPH NTOJTYYEHUH YYT'yHa.
CocTaBisAiTh YpaBHEHUSA XUMUYECKUX PEAKIUMN,
MPOTEKAIOLIUX MPH MMOTYYEHUN YYT'yHA U CTaJIH.
2. Xumusi B OBITY. 1 CobOmroaTe mpaBmiIa 0€30MacHO PaboOThI CO
cpeacTBaMu OBITOBOM XUMUMU.
31 OOBSACHATD MPUIUHBI XUMUYECKOTO 3arps3HCHUS
BO3]1yXa, BOJOEMOB U I10YB.
3 3. Utorosslii ypok 1o kypey |1
xumun 11 kimacca
33 [ToBTOpEeHue 1
34 [ToBTOpEeHME 1
35 [ToBTOpEHME 1

="[BOY COLU Ne1 "
BAaTeNbHbIN LEHTP"" C.
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