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INOACHUTEJIBHASA 3AIINCKA

Pabouas nporpamMma 1o XuMuH I CpEAHEN IIKOJIbI COCTABJIEHA Ha OCHOBE:

- TpeboBanuii denepanbHOr0 TOCYyJapCTBEHHOTO CTaHAApTa CpelHero olmiero oOpa3oBaHUS,
NPEIbSBISEMBIX K pe3yiabTaTaM OCBOEHHsS OCHOBHOHM oOpa3zoBartenbHOW mporpammsl (Ilpukas
MunucrepcTBa obpazoBanus U Hayku P® or 17 mas 2012 r. Ne 413 « OO0 yTBepx)aeHUU
¢denepanbHOrO  TOCYJapCTBEHHOTO  00pa30BaTENbHOTO  CTaHAApTa  CPEJHEro  0oOIIero
oOpa3oBaHHI» ¢ U3MEHEHHMsIMHU U AomnoiaHeHusMu [Ipukazom MunoOpHayku Poccum ot 29.12
2014 r. Ne 1645);

- TMPUMEPHOH OCHOBHOW 0Opa30BaTEIIbHONW MpOTrpaMMbl CpeaHero oOImero oOpa3oBaHWs,
onoopenHoi denepaibHBIM Y4€OHO- METOAMYECKUM 00BETIMHEHUEM IO 0011eMy 00pa30BaHUIO
(mpotokoun ot 28 utonst 2016 romga Ne 2 /16 —3) http://www.fgosreestr;

- OCHOBHOM 00pa30BaTeIbHOM MPOrpaMMbl 00pa30BaTENBHOTO YUPEIKICHHUS;

- aBTOPCKOI mporpaMmsl o1 pykoBoactsoM O.C.I"abpuensiy;

- Yuebnuk: Xumusd. 10 kmace : yueb. mist o0meodpa3oBar. opranuzanuii : 6a3oBblil ypOBEHb /
(O.C. T'abpuensn, N.I'. Octpoymos, C.A.CnankoB) - M. : [Ipoceemenue, 2020.
- YueOnuk: Xumus. 11 kmace : yue0. ns o6meoOpa3oBar. opraHu3aiuii : 0a30BbI YPOBEHbB /
(O.C. T'abpuensn, N.I'. Octpoymos, C.A.CrnankoB) - M. : [IpocBemenue, 2021.

B cucreme ecTecTBEeHHO-HAYYHOT0 00pa30BaHMs XUMHS KaK y4eOHBINA MPeIMET 3aHUMAeT
BaXHOE MECTO B IO3HAHUHM 3aKOHOB NPUPOABI, (POPMHUPOBAHUM HAYYHOM KApTHHBI MHpa,
XUMHUYECKONH TPaMOTHOCTH, HEOOXOIUMOM MAJis MOBCEAHEBHOW >KHM3HH, HABBIKOB 370POBOTIO U
0e301MacHOro AJIs YelloBeKa U OKpYXaroliei ero cpeanl oOpa3a *KH3HHU, a TaKKe B BOCIIMUTAHUU
HKOJIOTHUECKON KYyJIbTYphl, (OPMUPOBAHUU COOCTBEHHOW MO3MIMM MO OTHOUIEHHIO K
XUMHYECKON MH(POpMAIUH, TOTy4aeMOil U3 pa3HbIX HCTOYHUKOB.

YcnemHocTh Hu3y4deHHs Y4eOHOTO TpeaMeTa CBsi3aHAa C  OBJIAJIGHUEM OCHOBHBIMU
MOHATHSIMA XUMHUH, HAyYHBIMH (DaKTamMH, 3aKOHAMHU, TEOPHUSIMHU, NMPUMEHEHHEM IOJTYYCHHBIX
3HAHWUW IIPU PEIICHUHU IPAKTUUECKUX 3ajad.

Ha O6a3oBOoM ypoBHE wH3ydeHHME NpeaMeTa «XUMHs» B YacTH (HOPMUPOBAHHS Yy
00y4aroImuxcsi HAy4YHOTO MHPOBO33PEHHS, OCBOCHHUS OOILICHAYYHBIX METOIOB, OCBOCHHS
MPAKTUYECKOTO0 TMPUMEHEHHs] HAy4yHBIX 3HAHUW OCHOBAaHO Ha MEXKIPEIMETHBIX CBA3SIX C
npeaMeTaMu o0acTel ecTeCTBEHHBIX, MAaTEMATUYECKUX U TyMaHUTapHBIX HayK.

IIpu cocraBieHun pabouell MporpaMMbl YYWUTENb BIIpaBe BbIOpaTh U3 TEPEUHS
MpakTHYECKUEe pabOoThl, KOTOpHIE CUMTAeT Hauboyiee I1eIecoOO0pa3HbBIMU, C  YYETOM
HEO0XOAMMOCTH JIOCTUKEHUS TIPEAMETHBIX PE3yIbTaTOB.

B nmannyroo mporpamMmy BKIIOYeHa TeMa «BelmiectBa M MX CBOWCTBa» M3 IPUMEPHOU
nporpammbl O.C.I"abpuensn, U.I.Octpoymos, C.A.Cnanko.2017 1.



1. Ilmanmpyembie pe3yJIbTaThl OCBOCHHS 00y4aromMMHCH OCHOBHOM
00pa3oBaTe/IbHOM NPOrpPaMMbl CpelHero 001ero 00pazoBaHus
1.1. JIn4HOCTHBIE Pe3y/IbTATHI

JInyHOCTHBIE pe3yabTaThl B c(pepe OTHOLIEHHIT 00ydarommxcs K cede, K CBOeMY 310POBbIO,
K MO3HAHUIO cels:

- OopucHTaIUA O6yanOH_II/IXCSI Ha OOCTHXKCHUC JIMYHOI'O CHACThA, pCaIn3allluI0 IMO3UTHUBHBIX
JKU3HCHHBIX IMCPCIICKTHB, HWHUIUATHBHOCTL, KPCATHUBHOCTb, T'OTOBHOCTH H CIIOCOOHOCTh K
JJUMYHOCTHOMY CaMOOIIPECACIICHHIO, CIIOCOOHOCTE CTaBHTh LEJIN U CTPOUTH )KU3HCHHBIC IIJIAHBI;

— TOTOBHOCTh M CHOCOOHOCTH OOECIEUUTh ce0€ M CBOMM OJIM3KHM JOCTOMHYIO KU3Hb B
IIPOLIECCE CAMOCTOSATENBHOM, TBOPYECKON U OTBETCTBEHHOM NEATEIILHOCTH;

— TOTOBHOCTh M CIOCOOHOCTh OOYYalOImIUXCS K OTCTaWMBAaHUIO JIMYHOTO JIOCTOMHCTBA,
COOCTBEHHOTO MHEHHS, TOTOBHOCTh U CITIOCOOHOCThH BBIPAOATHIBATH COOCTBEHHYIO MO3HIIHIO IO
OTHOIIIEHUIO K OOIIECTBEHHO-TIOJUTUUECKHUM COOBITUSM TPOIIJIOTO W HACTOSIIETO Ha OCHOBE
OCO3HAHUS U OCMBICIICHUS] HICTOPHH, JYXOBHBIX IIEHHOCTEH U JOCTHKCHU HAIllel CTpaHBbI,

— TOTOBHOCTb W CHOCOOHOCTh OOYYArOIIMXCS K CaMOPa3BUTHUIO W CAMOBOCIUTAHUIO B
COOTBETCTBUHM C OOIIEUETOBEUSCKUMHU IIEHHOCTSIMH M HAeaJaMH TPakIaHCKOTO OOIIecTBa,
MOTPeOHOCTh B (PU3NYECKOM CaMOCOBEPIIICHCTBOBAHUH, 3aHIATHIX CIIOPTUBHO-03J0POBUTEIHLHOMN
JEATEIbHOCThIO;

— TpUHATHE W pealn3aius IEHHOCTEH 370poBOro M 0Oe30macHoro oOpas3a JKHU3HH,
OepekHOe, OTBETCTBEHHOEC W KOMIICTEHTHOE OTHOIIEHHE K COOCTBEHHOMY (DU3UYECKOMY H
TICUXOJIOTHYECKOMY 3/I0POBBIO;

—  HEMpUAITHE BPEIHBIX MPUBBIYCK: KypEHUSsl, YIIOTPEOJIICHHUS AIKOTOJIsl, HAPKOTHKOB.
JInuHOCTHBIE pe3yabTaThl B cepe oTHOmeHUH ol0yyarwmuxcsa Kk Poceun kak k Poamnue
(OTeuvecTBY):

—  poccuicKas HJIEHTUYHOCTh, CIIOCOOHOCTh K OCO3HAHHUIO POCCHUUCKOW HICHTUYHOCTH B
MOJIUKYTBTYPHOM COITMYME, YYBCTBO MPUYACTHOCTH K HMCTOPUKO-KYJIBTYPHOU OOITHOCTH
poccuiickoro Haponaa u cynbbe Poccuu, maTproTus3M, TOTOBHOCTh K CIyxkeHHt0 OTeuecTBy, €ro
3allUTE;

—  YBaXEHHME K CBOEMY HapoOAy, YyBCTBO OTBETCTBEHHOCTH mepen PoauHoil, ropaoctu 3a
CBOM Kpa#, cBOX PoaumHy, mpounuioe M HacToslee MHOrOHAMOHAJIBHOrO Hapoxa Poccuwm,
YBa)KE€HUE K TOCYIapCTBEHHBIM CUMBOJIaM (TepO, ¢uiar, TUMH);

— (opmupoBaHME YBOXKEHUS K PYCCKOMY S3BIKY KaK TOCYAapCTBEHHOMY  SI3BIKY
Poccuiickoit ®enepanuu, SBISIONIEMYCS OCHOBOM POCCHHCKOM HICHTUYHOCTH M TJIaBHBIM
(haKkTOpOM HAIMOHAIBHOTO CAMOOTIPE/ICIICHNUS;

— BOCHHUTaHHE YBaXXEHUS K KyJIbType, fA3bIKaMm, TpPaguIUsIM U 0OblYasM HapoOJOB,
npoxuBaromux B Poccuiickon denepanuu.

JINYHOCTHBIE pe3y/bTaThl B cepe OTHOMIEHHH 00YYAKIIHUXCH K 3aKOHY, TOCYIapCTBY M K
rPakIaHCKOMY 001EeCTBY:

— TPaXXJAAHCTBCHHOCTh, TI'PaXKAAHCKAA TMO3UIHA AKTUBHOI'O W OTBCTCTBCHHOTO 4YJICHA
POCCHUHCKOrO 0O0IeCTBa, OCO3HAIOLIEr0 CBOM KOHCTUTYIIMOHHBIE TpaBa U OO0S3aHHOCTH,
YBXKAIOIIETO 3aKOH W  MPABOMOPSAOK, OCO3HAHHO MPUHUMAIOIIETO  TPaAULIMOHHBIE
HAI[MOHAJIbHBIE M OOIIEYEIIOBEYECKME T'YMaHUCTHYECKHE U JEMOKpAaTHYECKHEe I[€HHOCTH,
TOTOBOTO K YYaCTHUIO B OOIIECTBEHHOM JKU3HH,

— T[pU3HAHUE HEOTYYXJTAEMOCTH OCHOBHBIX IIpaB M CBOOOJ dYeloBEKa, KOTOphIE
NPUHAIIEKAT KKAOMY OT POXKIEHHUS, TOTOBHOCTh K OCYIIECTBICHHIO COOCTBEHHBIX IpaB U
cB0OOJ Oe3 HapylIeHHs MpaB M CBOOOJA APYrHUX JIHI, TOTOBHOCTh OTCTaWBaTh COOCTBEHHBIE
npaBa M CBOOOJIbI YEJIOBEKA M I'PaXJaHMHA COTJIAaCHO OOLIENPU3HAHHBIM MIPUHLIUIIAM U HOpMaM
MEKIYHApOIHOTO MpaBa U B cooTBeTcTBUU ¢ KoHctutrynuueit Poccuiickoit @eneparuu, npaBoBas
1 NOJIUTUYCCKAA I'PaMOTHOCTb;

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pa3BUTHS HAyKH U
OOIIECTBEHHON NpPAaKTUKHA, OCHOBAaHHOE HAa JHajore KyJIbTyp, a TaKkKe pa3IuyHbIX (opM
OOIIECTBEHHOI'O CO3HAHMSI, 0CO3HAHHUE CBOETO MECTa B MOJUKYJIBTYPHOM MUPE;



—  HMHTEPHOPHU3ALMS LIEHHOCTEH NEMOKPATUU M COLMAIBHON COJMIAPHOCTH, TOTOBHOCTH K
JIOTOBOPHOMY PETyJIMPOBAHUIO OTHOIICHUI B TPYIINE WK COLUATBHON OpraHu3aIuu;

— TOTOBHOCTHb OOy4arommMxcss K KOHCTPYKTUBHOMY YYacTHIO B TPUHSATUU pPEIICHUH,
3aTparvBalIIUX WX MpaBa U UHTEPECHl, B TOM YHUCIE B PAa3IMYHBIX (opMax OOIIECTBEHHOM
camMOoOpraHu3ali, CaMOYIpaBIeHHsI, OOIIECTBEHHO 3HAYUMOM e TeIbHOCTH;

—  TPUBEPKEHHOCTH UACSIM MHTEPHALMOHAIM3MA, APYKObI, paBEHCTBA, B3aUMOIIOMOIIHM HApOJIOB;
BOCIIMTAHHE YB&)KUTEIBHOTO OTHOWICHWS K HANMOHAIBHOMY JOCTOMHCTBY JIOACH, UX
YyBCTBaM, PEITUTHO3HBIM YOCKICHUSM;

— TOTOBHOCTb OOYYarOIIMXCSl IMPOTHBOCTOSATh HAEOJOTHUH HKCTPEMH3Ma, HALMOHAIM3MA,
KceHo(poOUM; KOppYNUUH; IJUCKPUMHHALMU IO COLMAJBHBIM, PEJIUTHO3HBIM, PAaCcOBBIM,
HAllMOHAJILHBIM IIPU3HAKAaM U IPYTUM HETATUBHBIM COLIMAJIBHBIM SIBIICHUSM.

JInuyHOCTHBIE pe3yJIbTAThI B c(pepe OTHOLICHUH 00yYAI0IIMXCS ¢ OKPYKAKIIUMH JHIbMU:

— HpaBCTBEHHOE CO3HAHWE U TIOBEJACHHE Ha OCHOBE YCBOEHHUS OOIIEUYETOBEUECKUX
HCHHOCTCﬁ, TOJICPAHTHOTO CO3HAHWA W NOBCACHUS B IMOJMUKYJIBTYPHOM MHPEC, TOTOBHOCTHU H
CIOCOOHOCTH BECTH JTUAJIOT C IPYTUMHU JIIOJIbMU, TOCTUTaTh B HEM B3aWMOIIOHUMaHUs, HAXOAUTh
OGH.II’IC e U COTPYAHUYATh AJId UX JOCTUIKCHUA,

— TNpPUHATHE  TYMaHUCTHMYECKMX  ILIEHHOCTEM,  OCO3HAHHOE,  YBAXWUTEIbHOE U
JI00pOrKeNaTeIbHOEe OTHOILIICHHUE K APYTrOMY YeJIOBEKY, €r0 MHEHHIO, MUPOBO33PEHHIO;

—  CIIOCOOHOCTH K COINEPEeKUBAHUIO U (HOPMHUPOBAHKE ITO3UTUBHOTO OTHOUICHUS K JIOASIM, B
TOM YHCJIC K JIMIaM C OTpaHUYCHHBIMU BO3MOXKHOCTSAMU 3J0POBbSA W HHBAJIUIAM; 6€pe>1<Hoe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOILICHHE K (PU3NYECKOMY M MCUXOJOTHYECKOMY 30POBBIO
JOPYTUX JIFOJIEH, yMEHUE OKa3bIBATh IIEPBYIO IIOMOIIIb;

—  (opmupoBaHUE BBIPAKEHHOW B TMOBEACHUM HPABCTBEHHOW TO3WIIMH, B TOM YHCIIE
CIIOCOOHOCTH K CO3HATEIbHOMY BBIOOpPY N0Opa, HPAaBCTBEHHOI'O CO3HAHUS U TIOBEJCHUS Ha
OCHOBE YCBOEHHUSI OOIIEUEIOBEYECKUX IIEHHOCTEH M HPABCTBEHHBIX UYYBCTB (UECTH, J0JITa,
CTIPaBEAIMBOCTH, MUJIOCEPANS U IPYKETIO0HS);

— pa3BUTHE KOMIIETEHIIMM COTPYJHUYECTBA CO CBEPCTHHKAaMH, JETbMH  MJIAJIIETO
BO3pacTa, B3pOCIbBIMH B 00Opa30BaTeNbHOW,  OOLIECTBEHHO  IOJIE3HOH,  y4eOHO-
HCCIIEA0BATENBbCKOM, MPOEKTHOM U IPYTUX BUJIAX JESITEIbHOCTH.

JIMYHOCTHBIE pe3yJabTaTbl B cepe OTHOLIEHHH 00yYAKIIUXCHA K OKPY:KawlleMy MHPY,
JKMBOH PUPoOJE, XYyA0KECTBEHHOH KYJIbType:

—  MHPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHSl  HAYyKH,
S3HAYMMOCTHU HAYKH, TOTOBHOCTH K HAYYHO-TCXHUYCCKOMY TBOPUYCCTBY, BJIAICHUC ,Z[OCTOBCpHOﬁ
nHpopmanen 0 MepeloBbIX JOCTHKEHHUSX M OTKPBITUSIX MHUPOBOW U OTEUYECTBEHHOH HayKH,
3aWHTEPECOBAHHOCTh B HAYYHBIX 3HAHUAX 00 YCTPOUCTBE MUpPA U OOILECTBA;

— TOTOBHOCTh M CHOCOOHOCTh K OOpa30BaHWIO, B TOM YHCIE CamMOOOpa30BaHUIO, Ha
MPOTSHKEHUM BCEHM JKU3HU; CO3HATEIILHOE OTHOIIEHHE K HEMpPEephIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIECITHON MPOGECCHOHATHHOM U 00IIIECTBEHHOM NI TEIbHOCTH;

— DKOJIOTHYECKas KylbTypa, OepekHOe OTHONICHHWs K POAHON 3emile, NPUPOIHBIM
6orarctBam Poccum u mMupa; mMOHMMaHUE BIUSHHUS COLMATbHO-DKOHOMUYECKHX IPOLIECCOB Ha
COCTOsSIHUEC HpHpO,Z[HOfI n COHH&HBHOﬁ CpCabl, OTBCTCTBCHHOCTL 3a COCTOSHHUC IIPUPOIHBIX
PECYpPCOB; YMEHHS U HaBBIKM Pa3yMHOIO MPUPOIOINONb30BAHMS, HETEPIHMOE OTHOLICHHE K
JEUCTBUSAM, NTPUHOCALIMM BpEJ HKOJIOTUH; MPUOOPETEHUE OIbITa 3KOJOTrO-HaNpaBICHHON
NesITeNIbHOCTH;

— OCTETHYECKOE OTHOIICHHUS K MHUPY, TOTOBHOCTh K D3CTETHYECKOMY OOyCTpOMCTBY
COOCTBEHHOTO OBITA.

JIMYHOCTHBIE pe3yabTaThbl B cepe OTHOUIEHHI O00yYAKOIIUXCH K CeMbe M POIUTEIAM, B
TOM YHCJEe MOATOTOBKA K CeMEeHHOM KU3HU:

—  OTBETCTBEHHOE OTHOIIEHHE K CO3/IaHHI0 CEMbU Ha OCHOBE OCO3HAHHOIO MPHUHSTHS
LICHHOCTEH CeMEHOM KU3HHU;

—  TOJOXWUTEIbHBIH 00pa3 CceMbH, pOAUTEIHCTBA (OTIIOBCTBA U  MATEPUHCTBA),
WHTEPUOPHU3AIHS TPAAUIIMOHHBIX CEMEHHBIX IIEHHOCTEH.
JInuHOCTHBIE Pe3yJbTaThl B cepe OTHOLIEHHS 00YUYAIOIIMXCsl K TPYAY, B cepe



COIMATbHO-)KOHOMHYECKHUX OTHOILICHUI :

— yBaXeHHE KO BceM (opmMaM COOCTBEHHOCTH, TOTOBHOCTh K 3alllUTe CBOCH
COOCTBEHHOCTH,



—  OCO3HaHHBIA BBIOOP Oymyriei nmpodeccuu Kak MyTh U CIOCO0 peanu3anuu COOCTBEHHBIX
KHN3HCHHBIX IIJIaHOB,

— TOTOBHOCTH OOyHarolmuxcsi K TPYAOBOH MNpOQEecCHOHANbHONU NEATENbHOCTH Kak K
BO3MOXHOCTHU y4qacTus B peIICHUN JIMYHBIX, O6H_I€CTBCHHI>IX, rocyaapCTBCHHBIX,
oOIeHanOHAIBHBIX MPOOIIEM;

—  NOTPeOHOCTh TPYAUTHCA, YBAXKEHUE K TPYAY U JIOJIAM TPyHAa, TPYAOBBIM TOCTHKEHUSIM,
I0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHME K pa3HbIM BHUIAM TPYIOBOM
ACATCIIbHOCTH,

— TOTOBHOCTb K CaMOOOCIYKHMBAaHHIO, BKJIIOYass OOy4ye€HHUE U BBHINOJHEHHE JIOMAIIHUX
00s13aHHOCTEH.

JIMYHOCTHBIE pe3yJbTaThl B cdepe (PU3NYECKOro, MCHUXOJOTHYECKOr0, CONMHAJIBHOIO H
aKaJeMU4YecKOoro 0J1aronoJyqus o0y4aromuxcs:

—  (¢usunueckoe, SMOLIMOHAIBHO-TICUXOJIOTHYECKOE, COLIMATIBHOE Osaromnonydue
o0yJaroImuxcs B JKU3HU 00pa3oBaTeIbHON OpraHW3ally, OIIYIIEHHE ACTbMU O€30MacHOCTU H
TICUXO0JIOTHYECKOTo KoM opTa, MHPOPMAITMOHHON 0€30TTaCHOCTH.

1.2. MeTanpeaMeTHble pe3yJibTaThl
MeramnpeaMeTHble  pe3yabTaTbl  OCBOGHHMS ~ OCHOBHOW  00pa3oBaTelNbHOH  MPOTrpaMMBI
MPEJCTaBICHBI TPEMs IPyIaMi YHUBEPCAIbHBIX yueOHbIX neiictBuil (YV /).

PeryasiTuBHbIe yHUBepPCcAJIbHbIE YUeOHbIE 1eliCTBUS
BbINyCKHUK HAY4YUTCSH:

—  CaMOCTOSITENIBHO ONpPENENSITh IENH, 3aJaBaTh MapaMeTpbl U KPHUTEPUH, MO KOTOPHIM
MO>KHO OIPENEIUTh, YTO 1IeJIb JOCTUTHYTA;

—  OIICHWBATh BO3MOXKHBIC MMOCIICCTBUS TOCTHKEHUS IMOCTABJICHHON LIEIH B ICATEIHHOCTH,
COOCTBEHHOM KM3HM M JKU3HHM OKPYKAIOLIUX JIIOJIeH, OCHOBBIBASICh HA COOOpPaXEHUSIX 3TUKU U
MOpaH;

— CTaBUTh U (POpMyIHUpPOBaTH COOCTBEHHBIC 3a7a4l B 0Opa30BATCIILHOU NEATEILHOCTH U
KU3HEHHBIX CUTYaIUX;

— OIICHMBATh pPECYpChbl, B TOM 4YHCJIE€ BpeMsl U JpYrHe HEMaTepUAIbHBIE PECYPCHI,
HE0OXOIUMBIE JJIs1 JOCTHUKCHHSI IOCTABJICHHOM 1IEeTIH;

— BbIOMpaTh MyTh JOCTH)KEHHS 1IENM, IUIAHUPOBAaTh peEIICHHE IOCTaBJICHHBIX 3ajad,
ONTUMU3HPYS MaTepHAIIbHBIC K HEMaTEpHUATbHBIC 3aTPaThI;

—  OpraHu3oBbIBaTh A(P(GEKTUBHBIA MOHCK PECYypCcoB, HEOOXOAMMBIX MJI JTOCTHXKEHUS
MOCTaBJICHHOM IEJIN;

—  COMOCTaBJATH IMOJTYYECHHBIN pe3yNbTaT AeATeIbHOCTHU C MOCTABJIEHHOM 3apaHee LEebIO.
Ilo3HaBaTeIbHBIE YHHBeEPCATIbHbIE YUeOHbIE eiiCTBHSA

BbINyCKHHUK HAYYUTCS:

—  HWCKaTh M HAXOAWTHh OOOOIICHHBIE CITOCOOBI PEIICHHMSI 33]]a4, B TOM YHCJIE, OCYIIECTBIATh
pa3BepHYTHI WH()OPMAIMOHHBIM TOMCK M CTaBUTh Ha €ro OCHOBE HOBBIC (y4eOHBIE H
TO3HABaTENIbHBIC) 3a]1a4H;

—  KPUTHYECKH OIIEHWBATh M WHTEPHPETUPOBATH HHQPOPMAIMIO C Pa3HBIX TO3UIUH,
pacmo3HaBaTh U (PUKCHPOBATH MPOTHBOPEUUS B MH(OPMAIIMOHHBIX HCTOYHHUKAX;

—  HCTOJIb30BaTh pa3JIMYHBIE MOJCIBHO-CXEMATHYECKUE CPEICTBA IS TPEJCTaBICHUS
CYLIECTBEHHBIX CBSI3€M M  OTHOLICHUH, a TakKe MPOTUBOPEYMHA, BBISIBICHHBIX B
WH(POPMAITMOHHBIX UCTOYHHUKAX;

—  HaxXxOJUTh U MPUBOJUTH KPUTHUECKUE apTyMEHTHI B OTHOIICHUH JACHCTBUU U CYXICHUMN
JIPYroro; CHOKOMHO W pa3yMHO OTHOCHUTBCS K KPUTHYECKMM 3aMEUYaHUsSM B OTHOIICHUH
COOCTBEHHOTO CYXKJIEHUSI, pACCMATPUBATh UX KaK pecypc COOCTBEHHOTO Pa3BUTHS,

—  BBIXOAUTH 32 PaMKHU y4eOHOTO TMpeAMETa W OCYIIECTBIIATH IEJICHANPABICHHBIM OWCK
BO3MOXXHOCTEH ISl IMIUPOKOTO MEPEeHOCca CPEJICTB U CIIOCOOOB NEHCTBHS;



—  BBICTpamBaTh UHAMBHUAYAIbHYIO0 00pa30BaTeNbHYIO TPAEKTOPHIO, YUUTHIBASI OTPAHUYCHUS
CO CTOPOHBL IPYTUX YYACTHUKOB U PECYPCHBIE OIPaHUYCHUS,
—  MEHSATh U YACpPKUBATh pa3HbIC MO3ULIMHU B IO3HABATEIHHON ACSITENbHOCTH.
KomMMyHMKaTHBHBIE YyHUBEpPCAJIbHbIE YYeOHbIe el cTBUS
BorinycKHUK Hay4YuTCH:

—  OCYILIECTBISTH JIEJOBYI0 KOMMYHHUKALMIO KaK CO CBEPCTHHUKAMH, TaK U CO B3POCIBIMH
(kak BHYTpH 00pa30BaTEIBHON OpraHMU3allui, TaK U 3a €€ MpeaenaMu), moa0upaTh MapTHEPOB
JUIs IGTIOBOM KOMMYHMKAIIMK UCXOMA U3 COOOpaKEHUH pe3ylbTaTUBHOCTH B3aWMOJICHCTBHUSA, a
HE JINYHBIX CUMITaTUH;

— TpU OCYIIECTBJICHUHU TPYIIOBOM pabOThl OBITH KaK PYKOBOAWUTENEM, TaK U UJICHOM
KOMaH/Ibl B Pa3HBIX POJIAX (T€HEpaTop UAeH, KPUTUK, UCTIOJHUTENb, BBICTYNAIOMINN, IKCIEPT U
T.1.);

—  KOOPIWMHUPOBAaTH U BBINOJHATH pabOTy B YCIOBUSAX pPEaTbHOT0, BUPTYAJIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOACHCTBUS;

—  pa3BepHYTO, JIOTMYHO WU TOYHO U3Jararb CBOIO TOYKY 3PEHHS C MCIOJIb30BAaHUEM
aJIeKBAaTHBIX (YCTHBIX M MMCHbMEHHBIX) SA3BIKOBBIX CPEJICTB;

— pacro3HaBaThb KOH(JIMKTOT€HHBIE CHUTYallMM M MPEJOTBpaIlaTh KOH(MIUKTHI 10 HX
aKTUBHOM (ha3bl, BBICTpaMBaTh JEJIOBYI0 M OO0Opa3oBaTEeIbHYI0 KOMMYHHUKAIUIO, H30eras
JUYHOCTHBIX OLIEHOYHBIX CYXKICHUM.

1.3. IlpeameTHbIE pe3yJIbTATHI.

Xumusa

B pe3yabTaTe u3ydyeHusi yueOHOro npeamera «XuMmush» Ha YPOBHE CPeIHEro 00111ero
o0pa3oBaHus:

BbinyckHUK Ha 02a30BOM YPOBHE HAYYUTCS:

—  packpblBaTh Ha MpPUMEPAX poJib XUMHH B (OPMHPOBAHMH COBPEMEHHOW Hay4YHOMH
KapTUHBI MUpPa U B PAKTUYECKOM ESITEIbHOCTH YEJIOBEKa;

— JEMOHCTpPHpOBaTh Ha TMpUMEpax B3aUMOCBS3b MEXAY XUMHEH U JIPYTUMH
€CTECTBEHHBIMU HAYKaMU;

—  packKpbIBaTh Ha IpUMeEpax IMOJIOKEHUS TEOPUU XUMUUYECKoro ctpoeHus A.M. bytieposa;

— mnoHuMmarb ¢usnueckuid cMeica [lepuonndeckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSICHATH 3aBUCHUMOCTh CBOWCTB XMMHMYECKHUX DBJEMEHTOB M OOpa30BaHHBIX HMHU
BELIECTB OT 3JIEKTPOHHOTO CTPOEHUSI aTOMOB;

—  OOBSACHATH MPUYMHBI MHOTOOOpa3us BEIIECTB Ha OCHOBE OOIIMX MpEACTaBICHUN 00 WX
COCTaBE€ U CTPOCHUY;

— TNPUMEHSTHh MpaBUja CUCTEMAaTUYECKOW MEXIYyHapOJHOW HOMEHKJIATYpbl KaK CpelacTBa
pa3nuyeHus U UACHTU(UKAIIUHN BEIECTB M0 UX COCTABY U CTPOCHUIO;

—  COCTaBIIAITh MOJEKYJSPHBIE M CTPYKTypHBbIE (OpPMYJIbI OpPraHUYECKHX BEIIECTB Kak
HocuTelel WHGpOpPMAMM O CTPOCHHUU BELIECTBA, €ro CBOMCTBAX W MPHUHAIICKHOCTH K
OTIpeIeIECHHOMY KJIaCCy COEAMHEHUI;

—  XapaKTepu30BaTh OPraHWYECKHE BEIIECTBA IO COCTaBy, CTPOCHHIO M CBOWCTBaM,
YCTaHABIIMBATh IPUYUHHO-CIIEICTBEHHBIE CBS3U MEX/1y JaHHBIMU XapaKTEpPUCTUKAMU BELIECTBA,

— NPUBOJUTH MPUMEPHl XMUMHUYECKUX PEaKLUW, PaCKpBIBAIOIIUX XapaKTEepHbIE CBOMCTBA
TUMUYHBIX MPEICTaBUTENEH KJIACCOB OPraHMYECKUX BELIECTB C IIEJIbI0 MX HUICHTHU(PUKALUU U
00BsICHEHUS 00J1aCTH IPUMEHEHUS;

—  MPOTHO3UPOBATh BO3MOXKHOCTh MPOTEKAHUS XUMHUYECKHX peakluil Ha OCHOBE 3HaHHI O
TUTIIAX XUMUYECKOH CBSA3M B MOJIEKYJIaX PEareHTOB U UX PEaKLIMOHHOM CrIOCOOHOCTH;

—  HCIIOJIb30BaTh 3HAHMSI O COCTaBe, CTPOCHHMM M XUMHYECKHX CBOICTBaxX BEIIECTB IS
0€30MacHOTO MPUMEHEHUS B IPAKTHYECKON ACATEIbHOCTH;



—  TPUBOJUTH NMPHUMEPHI MPAKTHIECKOTO UCIOIH30BAHUS TPOIYKTOB TepepadoTKu HepTH H
NPUPOJHOTO Ta3a, BBICOKOMOJEKYISIPHBIX COCIUHEHUN (MOMUATUIICHA, CHHTETHYECKOTO
KaydyKa, alleTaTHOTO BOJIOKHA);

—  TIPOBOJHTH OIBITHI 10 PACIIO3HABAHHIO OPTAaHWYECKHUX BEINECTB: TIIMIEPUHA, YKCYCHOU
KHCJIOTBI, HETIPEIEIbHBIX JKUPOB, TIIOKO3BI, Kpaxmaia, OeIKOB — B COCTaBE IMHIIEBBIX MMPOIYKTOB
U KOCMETHUYECKUX CPEJCTB;

—  BJIAJETh NpaBWIAMH M NpUeMaMu 0e30MacHOW padOThl C XMMUYECKHMH BEIECTBAMU H
1a00paTOpHBIM 000PYIOBAHUEM;

—  YCTaHaBIWBATh 3aBUCHMOCTH CKOPOCTH XUMHUYECKOW PEAKIIMH U CMEIECHHSI XUMHUIECKOTO
paBHOBECHsI OT pa3IUYHBIX (HAKTOPOB C IIENBI0 ONPEACTCHUS ONTHMAIBHBIX  YCIOBHUI
MPOTEKAHHUS XUMUYECKHUX TPOIIECCOB;

—  NPUBOJUTH IPUMEPHI THIPOIH3a COJICH B IOBCETHEBHOM JKU3HH YEIIOBEKA;

— TPUBOIUTH TIPUMEPHI  OKUCIIUTEIFHO-BOCCTAHOBHUTENBHBIX pPEAaKIUHd B  TPUPOJE,
MIPOU3BO/ICTBEHHBIX MPOIIECCaX U KU3HEACATEIbHOCTH OPTaHU3MOB;

— TPUBOAUTH TPHUMEPHl XHUMHUYECKHX PEaKIMid, PACKPHIBAIOIIUX OOIINE XHUMHYECKHE
CBOMCTBA MPOCTHIX BELIECTB — METAJUIOB M HEMETAJUIOB,;

— TPOBOJHUTH pacueThl Ha HAXOXKICHUE MOJEKYJISPHON (OPMYINBI YIIIEBOIOpOIA TIO
IPOAYKTaM CTOPaHUS U IO €ro OTHOCHTEIbHOH IUIOTHOCTH M MacCOBBIM JIOJISIM 3JIEMEHTOB,
BXOJISIIIUX B €r0 COCTaB;

— BIQACTh MpaBWIAMH O€30MacCHOTO OOpaIleHHs] ¢ €IKUMHU, TOPIOYMMH U TOKCUYHBIMHU
BEIIECTBAMH, CPEICTBAMU OBITOBOI XUMHH;

—  OCYIIECTBISITh IMOWCK XMMHUYECKOH HMH(GOpMAIMKA TI0 HAa3BaHUSAM, HICHTU(UKATOPAM,
CTPYKTYPHBIM (hOpMYyJIaM BEIIECTB;

— KpUTHUYECKH  OICHMBATh W  HHTEPIPETUPOBATH  XUMHUYECKY0  WH(OpPMAIIHUIO,
COZEPIKATYIOCS B COOOIIEHHSIX CPEJCTB MaccoBOi mH(opMaiuu, pecypcax MHTepHEeTa, HAYIHO-
MOMYJISIPHBIX CTAThAX C TOYKH 3PCHHS €CTECTBEHHO-HAYYHON KOPPEKTHOCTH B IEJISIX BBISBICHUS
OIMMUOOYHBIX CYXIAEHUN U (HOPMUPOBAHKS COOCTBEHHON TTO3UIINH;

—  TPEeACTaBIATh MYTH PEIICHUs TNIOOATBHBIX MPOOJIEM, CTOSAIIUX IMEpe] YeTOBEUECTBOM:
HKOJIOTHYECKUX, YHEPTETHUECKUX, CBIPHEBBIX, H POJIb XMMHHU B PEIICHUH STHX TPOOIIEM.
BoinyckHUK Ha 6a30BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYUYHThHCSI:

—  WIIIOCMPUpPOBamsv HA NPUMEPAx CMAHOGIEHUe U IE0NIOYUID OP2AHUYECKOU XUMUU KAK
HAYKU HA PA3TUYHBIX UCMOPUYECKUX SMANax ee pa3eumust;

—  UCNONb306aMb MemoObl HAYYHO2O0 HNO3HAHUSA NPU GbINOIHEHUU NPOEKMO8 U Y4UeOHO-
UCCe008AMENbCKUX 3A0a4 N0 U3YYEHUIO CBOUCMS, CnOCc0008 NONYYEHUs. U DPACNO3ZHABAHUS
Op2aHUYECKUX 8eUjeCm8,

—  00vACHAMb npupody U Ccnocobbl 00pPA308aHUA  XUMUYECKOU C6A3U. KOBANEHMHOU
(NONAPHOU, HENONAPHOU), UOHHOU, MEMALIULecKoU, B000POOHOU — C Yelblo ONnpeoeieHUs
XUMUYECKOU AKMUBHOCTNU 8eUjeCM8;

—  YCMaHasIueamv 2eHemudecKyro C6si3b MeNCcOy KIACCAMU Op2AHUYEeCKUX eeujecme OJisl
000CHOBANUA NPUHYUNUATLHOU BO3MOACHOCNU NOJYYEHUs OP2AHUYECKUX COeOUHEHUU 3A0aHHO20
cOCmasa u CmpoeHusi;

—  YCmaHaeIueamv 63aumMoceazu mexcoy gaxmamu u meopuet, NPUYUHOU U C1e0CmBEUem
npu ananuze NpoONEeMHbIX cumyayuii U 0OOCHOBAHUU NPUHUMAEMbIX PeuleHuti Ha OCHOBe
XUMUYECKUX 3HAHULL.



2. COAEPKAHUE YYEBHOI'O IIPE/IMETA (ba3oBblii ypoBeHb)

OCHOBBI OPraHNYeCKOi XUMUH

Tema Nel. IIpeamer oprannveckoii xumMuu. Teopusi cTpoeHusi OpraHuYecKNX CoeMHEHUN
A. M. BytJieposa (3 1)

IlosiBieHMEe WM pa3BUTHE OPraHUYECKOM XUMHM Kak Hayku. lIpenMer opraHudeckol XHMHH.
MecTo 1 3HaYeHUE OPraHU4EeCKOM XUMHUH B CUCTEME €CTECTBEHHBIX HAYK.

XUMHYECKOE CTPOCHUE KaK TMOpSAJOK COCIMHEHUS aTOMOB B MOJEKYJIE€ COIVIACHO UX
BaJICHTHOCTH.

OCHOBHBIE  ITOJIOKEHHS TCOpHUU XHUMHUYCCKOTI'O CTPOCHUSA  OPraHUYCCKHUX COGI[I/IHGHI/Iﬁ
A.M. bytnepoBa. YriaepoaHblil CKeJIEeT OPraHUYECKOW MOJEKyJbl. KpaTHOCTh XHUMHYECKOU
CBSI3M. 3aBUCHUMOCTb CBOMCTB BEILIECTB OT XMMHYECKOIO CTPOECHHUA MouieKyid. M3omepus u
n3omepsl. [loHsTHE 0 HYHKIIMOHAILHOM TPYTIIE.

[MpuHIMIBl KIacCHPUKAIMU OpPraHWYECKUX coeauHeHui. CucreMarndeckas MEXIyHApOIHas
HOMEHKJIaTypa U MPUHLUIBI 00pa30BaHusl HA3BaHUN OPTraHUYECKUX COEAMHEHUN.

Jemoncmpayuu. Hexotopble oO0IIMEe XUMHUYECKHE CBOWCTBA OPraHMYECKHX BEIIECTB: UX
ropeHue, IUIaBJIeHHEe W oO0yrimBaHue. Monenu (IIapOCTEP)KHEBbIE W OOBEMHBIE) MOJEKYI
OpraHWYECKUX COEQUHEHUH pa3HbIX KiaccoB. OrmpeneneHwe AIEMEHTHOIO  COCTaBa
OPraHUYECKUX COCIUHECHUM.

Jlabopamopuvie onvtmel. KOHCTpyMpPOBaHHUE  IIAPOCTEPKHEBBIX  MOJEIEH  MOJEKYJ

OpraHUYECKUX BEIIECTB.
Tema Ne2. YrieBoaopoabl 4 MX NPUPOAHbIe HCTOYHUKH. (12 yacoB)

[IpenenvHble yriaeBoaopoabl. Ankanbl. Cmpoenue monekynvl memana. I OMOIOTHUECKUN
psan ankaHoB. I'omosorn. Homenknarypa. M3omepust yriiepoJHOro ckenera. 3aKOHOMEPHOCTH
U3MEHEHHs (PU3MYECKHX CBONCTB. XMMHYECKHE CBOMCTBa (Ha NpUMEpPEe METaHa W 3TaHa):
peakiuu 3amelieHus (TaloreHUpoBaHHE), JCTHAPUPOBAHMS KakK CIIOCOOBI  MOITYYEHUS
BOXHEHIIMX COEAUHEHHUI B OPraHUYECKOM CUHTE3€. ['OpeHHne MeTaHa Kak OAWH U3 OCHOBHBIX
HMCTOYHUKOB TEIJla B NPOMBIIUIEHHOCTH W ObiTy. Haxoxzaenue B mpupoje W NpUMEHEHHUE
aNKaHOB. [lonamue o Yuk10aIKanax.

Henpenensusle  yrmeBomoponpl.  AnkeHbl.  Cmpoenue — MONEKyIvl  9MuieHd.
l'omonornueckuit psg ankeHoB. Homenknatypa. M3omepus yriiepoaHOro CKelleTa U MOJ0KEHUs
KpaTHOW CBsSI3W B MOJIeKyJe. XUMHUYECKHE CBOWCTBAa (Ha TIpUMEPE OITHIICHA): pEaKIuH
NPUCOETUHEHUS (TaJIOTCHUPOBAHUE, 2UOpUposanue, TUAPATALNS, 2UOPO2AN02eHUPOBaHUe) KaK
crnoco0 noxydeHus: GyHKIMOHATBHBIX TPOU3BOIHBIX YIIIEBOIOPOIOB, ropeHus. [lomumepusanms
9TWJICHA KaK OCHOBHOC HAIlpaBJICHUC €TO HMCIIOJIb30BaHUA. IlonusTHiieH Kak prHHOTOHHaX(HBIﬁ
MIPOAYKT XUMUYECKOI0 MPOU3BOACTBA. [I[puMeneHue stuieHa.

Ankanuensl ¥ Kaydyku. lloHsTHe 00 ankanumeHax Kak YIJIEBOAOPOAAX C  ABYMS
IBOWHBIMU cB3siMH. [lonmmumepusanust nuBuHMIa (OyraaueHa-1,3) kak cmoco0 MOTydyeHHS
CUHTETUYECKOIro Kaydyka. HaTypajlbHbIll U1 CHHTETHMYECKU KaydyKd. BylkaHu3anus Kaydyka.
Pe3una. [IpumeHeHne kayuyKa U pe3uHBI.

Anxunsl.  Cmpoenue monexkyivi ayemunena. 1'OMONOTMYECKMM pAJ  aJIKUHOB.
Homenkiatypa. M3oMepust yriiepoaHOro Ckejera M IOJIOKEHHUS KPATHOU CBSI3M B MOJIEKYIIE.
XUMHUYECKHEe CBOMCTBA (Ha MpHUMEpEe alleTUJICHA): peaKkIuy MpUCOeTuHEeHNs (TaIOreHUPOBaHHUE,
euopupoeanue, TUIpaTaLus, 2UOPO2ai02eHuposanue) Kak crocol MoirydeHus MoJIuMepoB U



JOPYIUX IIOJE€3HBIX IPOAYKTOB. ['OpeHHE aleTWwieHa Kak HCTOYHHUK BBICOKOTEMIIEPATYPHOIO
IIJIJAMEHU JUIsSL CBapKU U pe3KU MeTaiuioB. [I[puMeHeHue aneruieHa.

Apenbl. BeH3071 Kak TpeACTaBUTENh apOMaTHUECKUX YIIEBOIOPOIOB. CmpoeHue MoaeK)ivl
benzona. XUMHYECKHE CBOWCTBA: pEAKIMH 3aMelIeHHs (TaJIOTeHUPOBAHHME) Kak CIocod
MOJyYeHHUs XMMUYECKHUX CPEJCTB 3alllUThl PACTEHUH, MPHUCOEIUHEHUs (THAPUPOBAHME) Kak
JI0Ka3aTeNbCTBO HENMPEACIBHOTO XapakTepa OeH3ona. Peakuus ropenus. [Ipumenenue 6eH3oma.

[Ipuponueiii ¥ momyTHbId Ta3bl. CocTaB NPUPOAHOTO raza. Ero HaxokaeHue B HIPUPOJE.
[IpenmyrecTBa MPUPOAHOTO Ta3a KaK TOILTMBA. XHUMHUYECKas mepepaboTka MPHUPOIHOTO rasa:
KOHBepcHsi, upoau3. CHHTE3-Ta3 U ero NpuMeHeHue.

[ToryTHble Ta3bl, ux cocraB. [lepepaboTka MOMYTHOTO rasa Ha (pakiUu: CyxoW Tras, MpoIaH-
OyTaHOBasi CMECh, Ta30BbI OCH3HH.

Hedts u crocoObr e¢ mepepadotku. CoctaB HehTH M €€ mepepadoTKa: MEperoHKa, KPEeKWHT,
pudopmunr. Hedgrenpoayktsl 1 ux noiydenue. [Tonarue o6 okraHOBOM umcie. XUMHYECKHE
CHIO0COOBI MOBBIIICHUS KauecTBa OEH3MHA.

Kamennsrit yrosps u ero nepepadorka. KokcoBanne KaM@HHOTO YTJIS M €70 MPOIYKThI: KOKCOBBIN
ra3, aMMHUa4yHas BOJla, KAMCHHOYTOJIbHAsI CMOJIa, KOKC. ["a3udukanus KaMeHHOTO yIJIsl.

Hemoncmpayuu. T'opeHre TpenenbHbIX U HENPEIebHBIX YIJIEBOJOPOJIOB: METaHa, JTaHa,
anletwieHa. KauecTBeHHble peakIMM Ha HENpeIeNbHbIE YITIEBOJOPOJbl: O00ECIBEUMBAHHE
STUJICHOM M alleTWJICEHOM pAacTBOPOB IIepMaHraHaTa Kaius W OpoMHON Bozbl. OTHOIICHHE
OeH3oma K O3TUM okuciaurensM. Jlermaparanus sTaHona. [uiaponus kapbujga KajibLus.
Komnexnuu «HedTs 1 HEeQTEenpoayKThl», «KaMeHHBIH yronb ¥ MPOIYKTH €ro nepepadoTKuy,
«Kayuyxm».

Jlabopamopnsie onvtmpl. OOHapYX)EHUE MPOTYKTOB TOPEHUS CBEUH.

Tema Ne3. Kucaopoa- u a3orcoaepxamme opranudeckue coequnenus (15 yacos)

Cruptsel. Kiaccudukanus, HOMEHKIATypa, U30MEepHUsl CIIUPTOB. METaHOJ M 3TAHOJ Kak
MPEACTABUTENN TIPENCTbHBIX OJHOATOMHBIX CHHPTOB. XHWMHYECKHE CBONCTBa (Ha MpuUMEpe
METaHOJa WM JTaHOJa): B3aWMOJCHCTBHE C HATPHEM KaK CIIOCOO YCTAHOBJICHUS HaTUYHS
THAPOKCOTPYIIIBI, PEAKIUs C TaJOreHOBOJOPOJIaMH KaK CIOCO0 TOJIYYeHHUs PacTBOPHUTEIICH,
JEeTHApaTanys Kak croco0 MoydeHus STuieHa. Peakius ropeHus: CHOUPTHl KaK TOILIMBO.
[Ipumenenne meraHona W 3TaHona. PU3HOIOTMYECKOE JECMCTBHE METAHOJIA M ATaHOJA Ha
OpraHu3M UeJOBEKa. OTWICHIVIMKOJb W JIHLEPUH KaK NPEICTaBUTENN MPEACIIbHBIX
MHOT'0aTOMHBIX crupToB. KauecTBeHHast peakids Ha MHOTOATOMHBIE CIIUPTHI U €€ MPUMEHEHUE
JUISL pacrio3HaBaHus TIIMLIEPUHA B COCTaBE KOCMETUYECKUX CPEACTB. [IpakTruueckoe npuMeHEHHE
STUJICHTJIMKOJIS U TJIULEPUHA.

®enoin. CtpoeHue MoJeKyibl GpeHona. B3aumnoe eiuaHue amomos 8 monexyie ¢enona.
Xumuueckue ceolicmea: 3aumooelicmeue ¢ HaAmpuem, 2UOPOKCUOOM Hampus, OpPOMOM.
[Ipumenenue denona.

Anpaeruasl. Merananb (hopManbAeTya) U dTaHah (AlETANbISTH]T) KaK IPeCTaBUTEIN
npeneiabHbIX aibAeruaoB. KauecTBeHHblE peakIMM Ha KapOOHWJIBHYIO Tpymmy (peakius
«cepedpstHOTO 3epKaiay, B3aumojencTBue ¢ ruapokcunom menu (II) m ux mpumenenue st



OoOHapyKEeHHsI TPEICIbHBIX AallbJIETUI0OB B MPOMBINUICHHBIX CTOYHBIX BOJaX. TOKCHUYHOCTH
anpaerunoB. [Ipumenenue Gopmanpaeruaa u aneraibiaeruna. [loHATHEe 0 KeTOHAX HA TIPUMEPE
aleToHa.

KapboHoBrle KHCIOTBI. YKCycHass KHCJIOTa Kak [MPEACTAaBUTENb MPEAETbHBIX
OJTHOOCHOBHBIX KapOOHOBBIX KUCIIOT. XMMUYECKHE CBOIMCTBA (Ha MpUMepe YKCYCHON KHCIIOTHI):
peaKuuu C METaJIaMU, OCHOBHBIMU OKCHIAMHU, OCHOBAHUSIMH M COJISIMA KaK NOATBEPKIECHUE
CXOJACTBa C HEOPraHMYECKUMHU KHcIOoTaMmu. Peakuus sTepudukanuu kKak croco0 MoydeHus
cioxHbIX 3¢upoB. [lpuMenenue ykcycHoi kucnothl. [IpencraBieHne o BBICHIUX KapOOHOBBIX
KHCJIOTaX.

Cnoxnbsie 3¢upbl u xkupbl. CroxHbsle >GUPBI KaK MPOIYKTHI B3aWMMOJICHCTBHS
KapOOHOBBIX KUCIIOT cO cnupTaMu. [IpumeHenune cioxHbIX 3()UpoB B MUIIEBOH U apdroMepHOit
MPOMBIIIICHHOCTH. JKUpBI KaK CIOXKHBIE 3(QUPBI TIUIEPHHA U BBICHIMX KapOOHOBBIX KHCIOT.
PactuTtenbHble M KMBOTHBIE JKHUPBL, UX cocTaB. Pacmo3HaBaHuEe pacTUTENbHBIX >KUPOB Ha
OCHOBaHUHU HX HempenenbHOro xapakrtepa. [IpumeHenue xupoB. ['MIponn3 UM OMBLICHHE
KHUPOB KaK CIOcO0 MPOMBIIUIEHHOTO IMOJIYYEHHUS COJEH BBICIIMX KapOOHOBBIX KHCIIOT. MbLia
KaK COJIM BBICIIMX KapOOHOBBIX KUCIOT. MoloIIue CBOicTBa MbLIa.

YrneBoasl. Kiaccudpukanus yrineBogo. HaxoxkneHue yrieBoaoB B mpupoje. ['mokosa
Kak ampaerunocnupT. bpoxenue rimoko3bl. Caxaposa. [uopoauz caxaposvl. Kpaxman u
LEJUTI0NI03a KaK OMOJIOTMYECKHE MOJMMEphbl. XMMUYECKHE CBOMCTBA Kpaxmajia U IIeJUTHOJIO03bI
(Tuaponu3, Ka4eCTBEHHAsI peakiysl ¢ HOIOM Ha Kpaxmall U €€ MpUMEHEHHUe Ui OOHapYKECHUS
Kpaxmalia B poayKkTax nutanus). [Ipumenenue u Ouonoruyeckas pois yriaeBonoB. [lonstue 06
HMCKYCCTBEHHBIX BOJIOKHAX Ha IPUMEPE alle€TaTHOTO BOJIOKHA.

Wnentudukamus opraHnYecKUX COCIUHEHMU. [ enemuueckas c6:3b Medcoy KIACCAMU
opeanudeckux coeoureHutl. TUTIBI XUMHUYECKUX PEaKIMi B OPraHUYeCKON XUMUH.

AMuHbl. AMUHOTpymmna. AMHMHBI IIpeJeNibHbIE U apomatuueckue. AHwinH. [lonydeHne aMuHOB.
Peakuust 3unnna. XuMHU4ecKue CBOMCTBA U MPUMEHEHHE aMUHOB.
AmuHOKHCHOTHI M Oenku. CocTaB U HOMEHKJIAaTypa. AMHHOKHCIIOTHI Kak aM(OTEpHBIE

OopraHuveckue coenuHeHus. l[lenTumHas cBs3b. bBHoOJOrmuYeckoe 3HAYEHHWE 0-aMHHOKHCIIOT.
OO0nactu NpUMEHEHUsI aMHHOKHUCIIOT. benku kak mpupoanbie ouonoaumepsl. CocTaB M CTpOSHHE
O0enKkoB. XMMHUUYECKHE CBOMCTBA OENKOB: THAPOIN3, AeHaTypanus. OOHapyXeHHEe OCIKOB NP
MOMOIIM Ka4eCTBEHHBIX (LBETHBIX) peakuuid. [IpeBpamieHuss OETKOB MHIKM B OpraHU3ME.
Bbuonornueckue GyHKIUU OEIKOB.

Hemoncmpayuu. IlonydyeHne anpIeruioB OKHciIeHHUEM cnupToB. KauecTBeHHas peakuus Ha
MHOTOaTOMHBIE CHHUPTHL. 3aBHUCHUMOCTh PAacTBOPUMOCTH (heHosla B BOJE OT TEMIEpaTyphl.
BiaumopeiictBue ¢ 6pomuoii Bomoit u xiopuaom kene3a(lll), kak kadyecTBeHHBIE peaklUU Ha
(denon. Peakium cepeOpssHOTO 3epKajla M CO CBEXKENMONMydeHHbIM TruapokcuaoM meau(ll) mpu
HarpeBaHWM, KaK KAauyeCTBEHHBIC peaKkIuH Ha anbaerujbl. OOpasibl MypaBBUHOW, YKCYCHOM,
MaJIbMUTUHOBOM M CTE€APUHOBOM KUCJIOT U UX PAaCTBOPUMOCTH B BOJIE. AJIbJCTHIHBIE CBOMCTBA U
CBOMCTBAa MHOTOAaTOMHBIX CHUPTOB TJIOKO3bI B peakiuu C rugpokcugaoMm  meau(ll).
Wnentudukanus kpaxmana. KauecTBeHHbIE peakiiMy Ha OEINKH.

Jlabopamopnuvie onvimot.

CpaBHeHME CKOPOCTH MCHapeHUsI BOJbI U ATAHOJIA.

PactBopuMocTs rimnepuHa B Boge. CBONCTBA OHOATOMHBIX 1 MHOTOATOMHBIX CIIMPTOB.
XUMHUYECKUE CBOWMCTBA aJIbJIETUJIOB.



XHUMUYECKUE CBOMCTBA YKCYCHOM KHCIIOTHI.

HccnenoBanue cBONCTB OEITKOB.

Wnentudukanus kpaxmana B HEKOTOPBIX MPOYKTaX MUTAHUS.
Ilpakmuueckasa paboma Nel. «nentudukanusi OpraHUYECKUX COCTMHCHHIN

Tema Ne 4 Opranuyeckasi xumus 1 00mmecTBo (4 yaca)

buorexnonorusi. Ilepuonbr e€¢ pasButusa. Tpu HampaBiieHHsT OMOTEXHOJIOTHH: TeHHas (WU
TeHETUYECKasl) WHKCHEPUS; KICTOUYHAs WHXKEHEpHsl; OMoJorndeckass MHXeHepus. | eHeTu4ecku
MoaudunupoBanubie opranu3mMel  (I'MO) wu  Tpancrennas mnpoayknus. KiionupoBanwue.
Nmmobunu3oBaHHbIe (DEPMEHTHI M UX TIPUMEHEHHE.

[Momumepsl. Knaccudukanus nomumepoB. MICKycCTBEHHBIE MOJMMEPHI: MEIUTYJIOU], alleTaTHBIMA
K, BUCKO3a, [eJUT0(aH.

Cunrernueckue nonumepsl. [lonuMepusanus U NOJUKOHACHCALMS, KaK CIIOCOOBI MOJyYeHUs
nonuMepoB. CHHTeTHYecKHe Kaydyku. llomwctupoin, TeuioH ¥ TMONMBUHHIIXIIOPUI, Kak
npecTaBuTeNH miacrMacc. CHHTETHUECKHE BOJIOKHA: KallpOH, HEMJIOH, KeBJIap, JaBCaH.

Hemoncmpayuu. Konneknun KaydyKoB, IUIACTMAcC, CHHTETHYECKHX BOJIOKOH M H3JENUH W3
HHX.

Jlabopamopnuie onvimoi. O3HaAKOMIICHNE C KOJUICKIIMAME Kay4qyKOB, TJIACTMAcC M BOJIOKOH.
Ilpakmuueckaa paboma Ne2. PacriozHaBaHHE IUIACTMACC U BOJIOKOH.

Teopernyeckue 0CHOBbI XUMHHU
Ctpoenue BemecTs (9 4acoB)

Crpoenue BemiectBa. COBpeMEHHasi MOJENIb CTPOCHHS aroMma. JIEKTPOHHAs KOH(HTyparws
atoma. OcHogHoe U 6030ydcOeHHble cocmosiHus amomos. Knaccudukanus XUMHYECKUX
3JIEMEHTOB (s-, p-, d-aemMenTsl). OCOOCHHOCTH CTPOEHHUS PHEPIeTHUYECKUX YpOBHEW aToMoB d-
aneMeHTOB. llepuoanyeckas cucrema xumuueckux 3iemeHToB [[.M. MenaeneeBa. dusznueckuii
cMmbica [lepuoamyeckoro 3akona /.M. MenzaeneeBa. [IpuunHbl U 3aKOHOMEPHOCTH WU3MEHEHUS
CBOMCTB 3JIEMEHTOB M HX COCAMHEHUH MO MepuojJaM M TpyIIaM. DJIEKTPOHHAs MHpUpoaa
XUMUYECKON CBSI3U. ODJIEKTPOOTPUIIATEILHOCTh. BB XUMUYECKON CBsI3M (KOBaJeHTHAs,
WOHHAsI, MeTa/uTndecKasi, BOJOPOJIHAsA) U MEXaHU3MBI ee oOpa3oBaHus. Kpucmaniuuecxkue u
amopgHvle sewjecmsea. TUNBl KPUCTAUIMYECKUX PEUIETOK (aToOMHasi, MOJIEKYJspHas, HMOHHaf,
MeTaJuInYecKas). 3a8UcCUMOCIb uU3ULECKUX CEOUCME Geujecmea om Mmuna KpUcmaiiudeckot
peuwtemku. [IpuarHBI MHOTOOOpPA3Hs BEIIECTB.

[Tonumepsl. [lonyueHne noOIMMEpPOB pEAKUUSIMHU IOJIMMEPHU3ALUNA M TOJUKOHJICHCAILIUH.
Baxwnelimme npencraBuTeNM IJIaCTMACC M BOJIOKOH, MX ITOJYYEHHE, CBOMCTBA U NMPUMEHEHUE.
[lonsiTHE O HEOPTAHMYECKUX MOJUMEPAX U UX MPEICTABUTEIN.

Hucniepcusie cuctemsl. [lonaTtue o aucnepcHoil ¢aze M AUCIEPCHOHHOW cpene. DMYIbCUH,
CYCIIEH3HH, a3P030JU — IPYIIBI TPYOOIUCIIEPCHBIX CUCTEM, UX MPEACTABUTEIU. 301 U TeId —
TPYIIIb TOHKOJIUCIIEPCHBIX CUCTEM, UX MpeAcTaBuTenu. [loHsaTHe 0 CHHEpe3uce U KOaryJsiuu.

Hemoncmpayuu. llepuonnueckoid cucrembl xumudeckux siemeHToB . M. MenpaeneeBa B
paznmuuHbIX Gopmax. Mojens HOHHONW KPUCTATMIECKON PEeETKH Ha TIPUMEPE XJI0pUIa HATPHS.
Munepansl € 3TUM THUIIOM KPUCTAJUIMYECKOM PEIICTKOM: KaJlbLUT, TramuT. Mogaenn
MOJIEKYJIIPHOM KPHUCTAJUIMYECKON PEIICTKA Ha MPUMEPE «CYXOTo JibJa» WM HOJa U aTOMHOMN
KPUCTANIMYECKOW pEmIeTKM Ha TMpuMepe anmasa, rpadura wim KBapma. Mojenu
KPUCTAJUTMYECKUX PELIECTOK HEKOTOPBIX METAIIOB.

Jlabopamopusie onvtmol. KOHCTpyUpOBaHUE MOJICIIA METAJUTMYECKON XUMUYECKOMN CBSI3H.



Xumnueckue peakuuu (12 yacon)

XuMuyeckue peakuuu. ['oMoreHHble U rereporeHHble peakiuu. CKOpOCTh PEaKIUH, €€
3aBHUCHUMOCTh OT DAa3JIWYHBIX (DAaKTOPOB: MPUPOIBl PEArupyolIUX BEUIECTB, KOHIIEHTPAIUH
pearupyomux BeELIECTB, TEMIEpPaTypbl, IUIOIIAJM PpPEAaKLUUOHHOW IOBEPXHOCTH, HaJINYMs
Katanau3atopa. Posib kaTanu3aTtopoB B MPUPOAE U MPOMBIIIEHHOM Mpou3BoaAcTBEe. OOpaTUMOCTD
peaknuii. XMMHUYECKOE PaBHOBECHE M €ro CMELICHHE MOJ ACUCTBUEM DPA3IUYHBIX (PAKTOPOB
(KOHIIEHTpalMsl pearecHTOB WJIM MPOIYKTOB pEaKIMH, NaBJeHHE, TeMIleparypa) IUisl CO3JaHUS
ONTUMAJIbHBIX YCIOBUH NMPOTEKAHUSI XUMUYECKUX NPOLIECCOB. Mcmunnvle pacmeopul. Peakunu B
pacTBOpax ANEKTPOIUTOB. pH pacTBOpa Kak MmokaszaTeslb KUCIOTHOCTU cpeibl. ['uaponus coleil.
3HayeHue TUApPoau3a B OMOJOTrHUECKUX 0OMEHHBIX MpoIeccax.

OKHCIIUTENbHO-BOCCTAHOBUTENBHBIE ~ PEAKIMU B  INPUPOJAE,  NPOU3BOJCTBEHHBIX
IpoLeccax U XU3HEIESATEIbHOCTH OpraHu3MoB. OKHCIMTEIBbHO-BOCCTAHOBUTENIbHBIE CBOMCTBA
MPOCTHIX BEIIECTB — METAJJIOB TJIABHBIX U MOOOYHBIX MOATPYHH (MEIb, KEJIe30) U HEMETAIIIIOB:
BOJIOPOJIa, KHUCIIOpOJa, TaJloreHOB, cephl, a3oTa, ¢ocdopa, yriaepona, kpemuus. Kopposus
METAJIJIOB: BUJIBI KOPPO3UH, CIIOCOOBI 3allIUTHl METAJUIOB OT KOPPO3UU. IDNeKMpoau3 pacmeopos
u pacniaeos. l[Ipumenenue s1exmpoausa 6 npoMvluL1IeHHOCU.

Jemoncmpayuu. Komnexkuuss metawioB.  Kostekuust HeMmerauioB.  BsaumoneiictBue
KOHIIEHTPUPOBAHHOM a30THOM KHUCIIOTHI ¢ MeAbI0. B3anmoieiicTBre mapoB KOHIEHTPUPOBAHHBIX
pPacTBOPOB COJISTHOW KHCIIOTHI M aMMHaka («IbIM 0e3 orHs»). [lonydeHne aMmMmuaka u U3ydeHHe
€ro CBOMCTB. PaznuyHbie ciaydyan B3aMMOAECHCTBHUS PAaCTBOPOB COJICH aTOMUHHS CO IICIOYBIO.
ITonydeHne x€CTKOM BOJIbI U YCTPAHEHHUE €€ HKECTKOCTH.
Jlabopamopnusie onvimot.

[Tonyyenue HEPACTBOPUMOIO THAPOKCHUIA U €TI0 B3AUMOJIECUCTBUE C KUCIOTOM.

HccnenoBanue KOHIICHTPUPOBAHHBIX PACTBOPOB COJSHOM M YKCYCHOM KHUCJIOT Kall€JIbHBIM
METOOM IIPU UX pa30aBIE€HUH BOJOH.

[Toryyenue ampoTEpHOTO THAPOKCHIA i U3yUYEHHE €r0 CBONCTB.

IIpoBeneHne KaueCTBEHHBIX PEAKIIMM 110 OIPEAEIEHUIO COCTAaBa COJIH.

Ilpaxmuueckas padoma Nel. Penienre 3KCIIEpUMEHTAIBHBIX 33/1a4 M0 TeMe «XHUMHYECKast
peakuus».

BemecTrBa u ux cBoiicTsa (8 4.)

Meramipl. u3ndecKkue CBOMCTBA METAIUIOB, Kak (DYHKIHMS UX CTpOeHUs. JeneHne MeTalyioB Ha
Ipynnbl B TEXHUKE U XUMHUU. XUMHUYECKHE CBOWMCTBA METAJJIOB U JJIEKTPOXUMHUYECKUU psf
HanpsbkeHui. [TonsiTue o MeramuiorepMun (ATIOMUHOTEPMUHM, MAarHUETEPMUHU U . ).
Hemeramnsl.  bmaropoansie  raszel.  Hemeramnsl kak  okuciautenu. Hemeramnel  Kak
BOCCTaHOBUTENH. Ps1 anekTpooTpuniatenbHOCTU. IHEpTHBIE WM OJIarOpOTHBIC Ta3bl.

Kucnorel Heoprannueckue u opraHnyeckue. KucioTel ¢ TOUKH 3peHHs] aTOMHO-MOJIEKYIISIPHOTO
yueHusi. KUCIIOTBI ¢ TOUKHU 3pEHUSI TEOPUU AIEKTPOIUTUUYECKON qucconuanui. Kucinorsl ¢ TOUKU
3peHus MPOTOHHOM Teopuu. O0IIHMe XUMHUYECKHE CBOMCTBA KMCIOT. Kinaccudukanus KUCioT.
OcHoBaHusI HeopraHumyeckue u opraHuyeckue. OCHOBaHUSI C TOYKH 3pEHUS aTOMHO-
MoJleKyJsipHOTO  ydeHHs. OCHOBaHHS C€ TOYKM 3pEHHUS TEOPUU  BIEKTPOIUTHUECKOM
muccornuanuu. OCHOBaHUS C TOYKH 3pPEHHS MPOTOHHOW Teopuu. Knaccudukaius OCHOBaHUM.
XHUMHUYECKUE CBOMCTBA OPTaHMYECKUX U HEOPTraHUYECKUX OCHOBAHMIA.

AMdorepHbie coenuHEHHs HeopraHwueckue Heopranuueckue am@oTepHbIE COCTUHEHUS:
OKCHJIbI U THAPOKCUIBI, — UX CBOMICTBA U mosiyueHrue. AM(MOTepHble OpraHMYeCcKrue COeTUHEHUS
Ha IpuUMepe aMUHOKUCIOT. [lenTuipl u nentuHas CBs3b.

Comu. Knaccudukanust comeid. JKEcTKOCTh BOABI M CrocoObl e¢ ycTpaHeHus. Ilepexon
kapOoHara B ruipokapooHar u oopatHo. O0IMe XUMHUECKUE CBOMCTBA COJIEH.



JdeMoHcTpan UK.

Konnekuust metaios.

Konnekuust HemeTamios.

B3anmopeiicTBre KOHIIEHTPUPOBAHHON a30THOM KHCJIOTHI C MEBIO.

B3aumoneiicTBrue mapoB KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM KUCIOTHI M aMMHAKa («IBIM
0e3 orus»). [lomydenne amMmmuaka u U3y4eHUE €ro CBOWCTB.

Pa3nuunble ciiydan B3aMMOZEMCTBHS paCTBOPOB COJIEH aJIOMUHUS CO LIEIOYBIO.

[TonydeHue KECTKOM BOABI U YCTPAHEHUE €€ )KECCTKOCTH.

JlabGopaTopHbIe ONBITHI.

[TonydyeHnue HepacTBOPUMOTO THAPOKCUIA U €T0 B3aUMOJEHCTBHUE ¢ KUciIoTou. MccienoBanue
KOHIICHTPUPOBAHHBIX PACTBOPOB COJISTHOM M YKCYCHOM KHUCIIOT KaneJIbHbIM METOJIOM IPH UX
paz0aBIIeHUH BOJIOM.

[Tonydenue ampoTepHOTO THAPOKCUIA U U3YICHUE €T0 CBOMCTB. [IpoBeneHne KaueCTBEHHBIX
peaKIuil 0 ONPEIETIECHUIO COCTaBa COJIH.

IIpakTnueckas padora Ne2. «Bemectsa u ux cBOcCTBaY.

Xumus 4 Ku3Hb (5 yacos)

Hayunple MeTonpl mo3HaHus B xuMuu. Mctounmku xumuueckor uHpopmaruu. [Tonck
nH(pOpMallUK 1O Ha3BaHUSAM, HUIEHTH(HUKATOpaM, CTPYKTYpHbIM (opmyrnam. MoaenupoBaHue
XUMHUYECKHUX MPOLECCOB M SBICHUM, XuUMUYECKUll aHanu3 u CcuHme3 KaK METOAbl HAyyHOTO
MO3HAHUS.

Xumus u 310poBbe. JlekapcTBa, GepMEHTHI, BATAMHHBI, TOPMOHBI, MUHEPATBHBIC BOJIBL.
[IpoGemsbl, cBsi3aHHbIE C MPUMEHEHUEM JIEKAPCTBEHHBIX MpernapaToB. BpeaHbie MPUBBIYKUA U
(bakTophl, paspylIalIIue 370poBbe (KypeHHUE, YIOTPEOJICHHE alIKorojisi, HapKOMAaHWs).
PammmonansHoe iutanue. Iuwesvie 0obasxu. OCcHOBbl NULEBOL XUMULL.

XuMUs B MOBCEIHEBHOM XU3HU. Morommue U yuctamnme cpeacrsa. Cpedcmea 60pbovl ¢
ObLIMOBLIMU  HACEKOMbIMU:  peneileHmol, uHcekmuyuovl. CpeiacTBa JIMYHOW THTHEHBI W
kocmeTuku. [IpaBuna Ge3onacHOl pabOThI C €IKHUMH, TOPIOUYMMH U TOKCHYHBIMHU BEIIECTBAMH,
cpeacTBaMu OBITOBOM XUMUHU.

XuMHS U CeNbCKOE XO035SHWCTBO. MuHepaibHbIe U OpraHuueckue ymoopenus. Cpeacta
3alIUThl PACTCHUN.

Xumuss U dHepreruka. IIpupoaHble HMCTOYHUKM yrieBoAoponoB. llpupomnenii u
MONYTHBIA HEPTSHON raspl, UX COCTaB W ucnosib3oBaHue. CoctaB HepTH U ee mepepadoOTKa.
Hedrenponykrel. OxkraHoBoe umcio OeHsmHa. OxpaHa OKpyXKawIed cpenbl Tpu
He(renmepepabOTKE ©  TPAHCTIOPTUPOBKE HEPTEMPOMYKTOB. AJIBTEpHATUBHBIE HCTOYHUKH
SHEPTHUH.

Xumusi B crpomtenberBe. llement. beron. Ilogbop oONTUMAaNbHBIX CTPOUTEIBHBIX
MaTepuaioB B MPAKTUYECKOHN JACSITEIbHOCTH YEIOBEKA.

XUMUS ¥ 3KOJIOTHSI. XMMHUYECKOE 3arps3HEHUE OKPYKAIOILEeH CPeabl U €ro MOCIEACTBHUS.
Oxpana rugpocdepsl, MouBbl, aTMOC(EpHI, GIIOPHI U PayHbl OT XUMHUYECKOTO 3arps3HEHUSI.

Jemoncmpayuu. Mojenb NPOMBIIUIEHHOW YCTAHOBKM IIOJYyYEHHUS CEPHOM KHCIIOTHI.
Mosenb KOJIOHHBI CUHTE3a aMMHaKa.
Jlabopamopuwvie onvimeol. VI3ydeHre MApKUPOBOK Pa3IMYHBIX BUAOB IPOMBIIIJIEHHBIX U
IIPOJIOBOJILCTBEHHBIX TOBAPOB.

Tunbl pacyeTHbIX 3a/1a4:

Haxoxnenne monekyasipHO (HOpMyJIbl OpraHUYECKOTO BEIIECTBA MO €r0 IMJIOTHOCTH H
MaCCOBbBIM A0JIAM 3JIEMCHTOB, BXOAAIIUX B €TI0 COCTaB, UJIN I10 HpOI[yKTaM CFOpaHI/ISI.

PacueTsr MaccoBOM 071 (MAcChl) XUMHUYECKOTO COCTMHEHHS B CMECH.



Pacuetsr maccel (0ObeMa, KOJTWYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJIHO W3

BEIIIECTB JJAaHO B U30BITKE (MMEET MPUMECH).

PacueTsl MaccoBOi WM OObEMHOW JTOMM BBIXOJIa MPOAYKTa PEAaKLUUU OT TEOPETHUECKU

BO3MOJXHOI'O.

PacueTs! TermoBoro 3¢ ekTa peakiuu.
PacueTsl 00bEMHBIX OTHOIICHUH Ta30B IPH XUMUYECKUX PEAKIIHIX.
Pacuetsr maccel (00beMa, KOTMYECTBA BEMIECTBA) MPOAYKTa PEAKIIUU, ECITH OJTHO U3

BEILECTB JJaHO B BUJIE PACTBOPA C OIIPENEICHHON MaCCOBOM J10JIEW paCTBOPEHHOI'O BELIECTBA.
IIpumepHBIe TeMbl NPAKTHYECKUX PA00T (HA BBIOOP yuuTeIs1):

KauectBenHoe onpeneneHue yriepojaa, BOJ0poa 1 XJopa B OPraHMUEeCKUX BEIIeCTBax.
KoHcTpyrnpoBanue mapocTepKHEBbIX MOJICJIEH MOJIEKYJI OPraHUYECKUX BEIIECTB.
Pacno3HaBanue miacTMacc U BOJIOKOH.

[TonydyeHne NCKYCCTBEHHOTO IIEJIKA.

Pemenue skcniepuMeHTaNBHBIX 3a/1a4 Ha MTOJIYYEHUE OPraHUYECKUX BEIIECTB.

Perienune sxcrnepuMeHTaIbHbIX 33/1a4 HA paClO3HABAaHNWE OPTaHMYECKUX BEIIECTB.
Wnentudukanus HeOpraHn4eckKux coeInHEHHMN.

[Tomydyenue, coOupanue u pacrio3HaBaHUE ra30B.

Pemenue skcnepuMeHTaNbHBIX 33724 110 TeMe «MeTab.

Pemienue sxcnepuMeHTaNbHBIX 33/1a4 0 TeMe «HemeTramiby.

Pemenue sxcnepumeHTanbHbIX 3a1ad 1o teMme «l'eHerndeckas CBsI3b MEXAY Kilaccamu

HCOPTraHNYCCKUX COCHHHCHHﬁ)).

Pemenue OKCIICPUMCHTAJIBHBIX 3a/la4 M0 TEMC «['emernueckas CBS3b MCXKY KilaCCaMHu

OpPraHu4€CKUux COCHHHCHHﬁ)).

HccaenoBanne CBOMCTB OEIKOB.

OCHOBBI ITUIIEBON XUMUH.

HccnenoBanue MUILEBBIX JOOABOK.

CBolicTBa OJTHOATOMHBIX 1 MHOTOATOMHBIX CITUPTOB.

XUMHYECKHE CBOMCTBA aJIbJIeTHIOB.

Ycrpanenue BpeEMEHHOM )KECTKOCTH BO/IbI.

KauecTBeHHBIE peakiiii Ha HEOPTaHUYECKHUE BEILIECTBA U MOHBI.

HccnenoBanue BIUSHUS Pa3aIuIHBIX (PaKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUH.
OmnpeneneHne KOHIIEHTPAIIUU PACTBOPA ACKOPOMHOBOM KUCIOTHI METOJIOM TUTPOBAHUS

4. TEMATHYECKOE IINTAHUPOBAHME (10 kiacc)

Ne Tema KonuuectBo uacos
/11
OCHOBBI OpraHn4YecKoi XUuMHUH 34
1 IIpenmer opranudeckoil xumuu. Teopus crpoeHus 3
opranndeckux coequuenuii A. M. bytieposa.
2 YT1eBoa0poIbl M UX TPUPOIHBIE HCTOYHUKH. 12
3 Kucnopon- wu  azorcozmepaimiyde  OpraHuydecKue 15
COETUHEHMUS.
4 Opranudeckasi XMMUs U OOIIIECTBO 4
Bcero 34




11 kiaace

Ne Tema KonnuecTtBO yacoB
/o
1 CtpoeHue BEIIeCTB. 9
2 XUMHUYECKUE PEaKIINH. 12
3 BemecTBa u ux cBoHcCTBA. 8
4 XUMHA U KU3HbD. 5
Bcero 34
10kacc

TemaTtuueckoe IIJIAaHUPOBAHUEC C YKAa3aHUEM KOJIMYECTBA YaCOB, OTBOJUMbBIX Ha U3YYCHHC Ka}KI[OI\/'I TCMBI.

n Tema ypoka Komnaect
BO
4acoB

Tema Nel IIpeamer oprannmyeckoii xumum. Teopusi crpoeHus 3
oprannveckux coequHenuii A. M. byraeposa.

1/1 [TosiBNeHuE U pa3BUTHE OPraHMYECKOM XMMHH Kak Hayku. [Ipeamer 1
OPraHU4EeCKOU XUMHUH.

2/2 OcCHOBHBIE MTOJIOKEHUS TEOPUN XUMHUUYECKOTO CTPOEHUSI OPIraHUUYECKUX 1
coequnennit A.M. bytneposa.

3/3 Wzomepus u uzomepsl. [lorsatue o pyHKIMOHANBHOM rpymie. [IpuHIuIb! 1
KJIacCU(UKALUU OPTaHUYECKUX COCIUHEHHH.
Tema Ne2. YrieBoaopoasbl. 12

4/1 [IpenensHble yrineBoaopoabl. AjakaHbl. ['oMonoruueckuii psi alkaHoB. 1
I'omosiorun. Homenknarypa. 3omepust yriiepoaHOro CKeera.

5/2 XUMHUYECKUE CBOMCTBA (Ha MPUMEPE METaHA U ATaHA): PeaKIUU 3aMeICHUS 1
(rajoreHupoBaHue), ACTUAPUPOBAHUSL. [loHAMUE O YUKTOATKAHAX.

6/3 Henpenenbuble yriieBogopoabl. AjakeHbl. ['oMonornueckuii psia.. 1

Howmenknarypa. M3oMepusi yriaepoHOro CKejieTa v MoJ0KEHUs KpaTHOM
CBSI3U B MOJIEKYJIE.

7/4 XWMHYECKUE CBOMCTBA (HAa MPUMEpE ITHIICHA). 1
8/5 AnKagueHsl U KayqyKH. 1
9/6 AnkuHBL. XUMHUYECKHE CBOWCTBA (HA IPUMEPE alleTUJICHA). 1
10/7 Apenbl. beH30:1 KaK Mpe/IcTaBUTENb apOMaTUYECKUX YTIIEBOJOPOIOB. 1
XHUMHYECKUE CBOWCTBA.
11/8 [IpupoaHBIN U IOy THBIN Ta3bl. 1
12/9 Hedth 1 ciocoOs! e€ mepepaboTKu. 1
13/10 | KamenHslit yromnb u ero nepepadboTka. 1
14/11 O06o0menre u cucTeMaTU3aIus 3HaHUK O CTPOCHHUH U KJ1accupuKaum 1
OPTraHUYEeCKUX COCTUHECHUM.
15/12 | KontponbHas padota Ne 1 mo reme «YTIeBOJOPOBI  UX MIPUPOTHBIE 1
HCTOYHUKI»
Tema Ne3 Kucsopoacoaepskaiue- 1 a30TCOAepKALIME OPraHUYeCKHE 15
coeJUHEeHHU.

16/1 Cruprel. Knaccudukarus, HOMEHKIaTypa, U30MEPHsI CIIUPTOB.. 1




17/2 XVUMHUYECKUE CBONCTBA CIIUPTOB. 1
18/3 OTUIICHTJIMKOJb U TIUIEPUH KaK MPEACTaBUTENH MPEaeIbHbIX 1
MHOT0aTOMHBIX CIUPTOB. KauecTBeHHas peakiiys Ha MHOTOaTOMHbIE
CIIUPTEHIL

19/4 ®enon. CtpoeHne MOJIEKYIbI peHona. Xumuueckue ceoticmaa. 1
[Tpumenenue penona.
20/5 Anpaeruasl. Merananb (hopMaibaeTya) U dTaHATb (alleTalbIeTHI) KaK 1
MPEJICTaBUTENN IPEEbHBIX albAerua0B. [loHATHE 0 KeTOHAX Ha MpUMepe
aleToHa.

21/6 KapOGoHOBBIC KHCIIOTBI. XUMHUYECKHE CBOMCTBA KAPOOHOBBIX KUCIIOT (Ha 1
IpUMEPE YKCYCHON KHUCIIOTHI).
22/7 Crnoxnbie 3¢upbl. JKupbl Kak CI0KHBIE 3PHUPHI TTUIIEPUHA U BBICIITAX 1
KapOOHOBBIX KHCJIOT.
23/8 VYraeBoasl. Knaccuduxanus yrnesonos. HaxoxaeHue yrieBos1oB B 1
npupoae. ['moko3a kak ansaerugocnupt. Caxaposa. Kpaxman u
IEIJUTI0NI03A.

24/9 AMUHBI. AHUJIHH. 1
25/10 AmuHOKHCTOTHL. COCTaB M1 HOMEHKJIATypa. AMUHOKHCIIOTHI KaK
aM(pOTepHBbIC OPraHMYECKUE COCTUHEHUSI.

26/11 benku xak mpupoanasie 6nomnoaumepsl. COCTaB U CTPOCHHE OCTTKOB. 1
XUMUYECKHE CBOWCTBA OCITKOB: THAPOIIU3, ACHATYPALIUS.
27/12 Nnentudukanust oprannuecknx coequHeHui. ['eHeTnueckas CBs3b MEXIY 1
KJIacCaM¥ OPraHMYECKUX COCIMHEHUH.
28/13 | [IpakTuueckas padora Nel «MneHTuduKanms OpraHMueCKX COSAUHEHUID. 1
29/14 | O6061eHne 3HaHUI 110 TeMe. 1
30/15 | KontposbHas padota Ne2 mo teme «Kuciaopoa- u azoTcoaepxaniine 1
COCIMHEHUS
Tema Ne 4 Opranuyeckasi XuMusi 1 00111eCTBO 4
31/1 HckyccTBeHHBIE TOJIMMEPBHI. 1
32/2 CHHTETHYECKUE MTOJIMMEPBHI. 1
33/3 [TpakTuyeckas pabora Ne 2 «Pacro3znaBaHue IJIACTMACC U BOJIOKOH». 1
34/4 buorexnonorus. O6001IeHre 3HAHUH 110 OPTAHUIECKOM XUMHUH. 1
11kaacc

TemaTtudeckoe IIJIAaHUPOBAHUEC C YKAa3aHUEM KOJIMYECTBA YaCOB, OTBOJUMbBIX HAa U3YYCHHC Ka}KI[OI\/'I TEMBI

Tema ypoka Konnuecr
n/m BO
4acoB

Tema Nel. CTpoenue Benecrna. 9

1 Crtpoenue BeniectBa. CoBpeMEeHHass MOJIETb CTPOEHHUS aToMa.

2 OnexkTpoHHas KoH(purypamus aroma. Kiaccuduxanmst XuMu4eckux
AJIEMEHTOB (S-, p-, d-27IeMEeHTHI).

3 [lepuonnueckas cucrema xuMuueckux 3semeHToB .M. Menneneesa. 1
®usnueckuit cmbica [lepuoguyeckoro 3akona /1.11. Menneneesa.

4 DNEeKTpOHHAs TPUPOJA XUMUYECKOMN CBS3U. DIEKTPOOTPULIATEIIBHOCTb. 1
Bunpl xuMHU4ecKkoU CBSI3U: KOBaJEHTHAS.

5 Buapl xuMu4eckon CBSI3U: HOHHAS. 1

6 Buabsl xumMudeckom CBsI3M: METaIMYeCcKasi, BOAOPOIHAS. 1

7 [Tomumepsr. 1

8 JlucriepcHbIE CUCTEMBI. 1




9 KonTponpnas padota Nel mo reme «CTpoeHNE BEIIECTBAY.
Tema Ne2 XuMmuyeckne peakimu. 12
10/1 XuMHYECKUE peaKUU. [ OMOTeHHBIE U TE€TEPOTCHHBIE PEAKIUU.
11/2 CKOpOCTb peaklny, €€ 3aBUCUMOCTb OT PA3JIUYHBIX (PAKTOPOB.
12/3 OO6patumMocTh peakiuii. XMMHUYECKOe paBHOBECHE U €r0 CMEILEHUE MO
JEHCTBUEM Pa3INYHbIX (DaKTOPOB.
13/4 I'uaponuns coneii. 3HaueHUe TUAPOIHM3a B OMOJIOTHYECKUX OOMEHHBIX 1
nporeccax.
14/5 IM'uaponus coneit.
15/6 OKUCIUTENbHO-BOCCTAHOBUTEIbHBIE PEAKIIUU B IPUPO/IE,
IIPOU3BOJICTBEHHBIX MPOLIECCAX U )KU3HEAEITEIbHOCTH OPTaHU3MOB.
16/7 OKHCIIUTENbHO-BOCCTAHOBUTEIbHBIE CBOMCTBA MPOCTHIX BEILIECTB — 1
METaJIJIOB U HEMETAIIJIOB.
17/8 Koppo3sust MeTamioB: BUIbI KOPPO3HUHU, CIIOCOOBI 3aIIUTHI METAIIJIOB OT 1
KOPPO3HH.
18/9 Onexmponuz pacmeopos u pacnnaeos. llpumenenue snekmponusa 6 1
NPOMBIULIEHHOCTU.
19/10 | IlpakTuueckas pabora Nel PemieHne skcrepuMeHTaIbHBIX 3a/1ad 1O TEME 1
«XMMHYECKAS] pEAKLIUS»
20/11 | O6061meHne TeMbl « XMMHYECKUE PEAKIIUN. 1
21/12 | KonTponpHas pabota Ne 2 1o TeMe «XMMHUYECKUE PEaKIIHM». 1
Tema Ne3. BenrecTBa M UX cBOMCTBA. 8
22/1 MerTanbl. 1
23/2 Hewmerannsl. biiaroponssle rassi. 1
24/3 Kucnotsl HeopraHnyeckue u OpraHu4ecKue. 1
25/4 OcHoBaHMsI HEOPTraHUYECKHUE U OPIraHUYECKUE. 1
26/5 AMdoTepHbIe COeTUHEHUS HEOPTaHUUECKHUE U OpraHUYECKHE. 1
27/6 Comnu. 1
28/7 [MpakTudeckas pabora Ne 2 PemeHne SKCiepuMEHTAIBHBIX 3371a4 IO TeMe 1
«BemecTBa 1 UX CBOMCTBa»
29/8 KonTponsHas padota Ne 3 o Teme «BemiecTBa 1 ©X CBOHCTBa. 1
Tema Ned. XuMusi 1 )KM3Hb. 5
30/1 HayuHnbie MeTobl MO3HAHUS B XUMUU. 1
31/2 Xumust U 370poBbe. BpemHbie mpUBBIUKK W (PaAKTOPHI, pa3pylIaONIne 1
3n0poBbe. [IuTanue.
32/3 XuMUs B HOBCEHEBHOM )KU3HU. XUMUSI U CEIIBCKOE XO3AKCTBO. 1
33/4 XWMUA U SHEPreTUKa. XUMHUS B CTPOUTEIHCTBE. 1
34/5 XuUMHS U KOJIOTHSL. 1




