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CocraBnena Ha ocHoBe Paboueil mporpamMMmbl Mo mpeaMeTHOW auHUM ydyeOHukoB [. E.
Pymutuca, ®. [I'. ®enpamana. 10—11 xmaccel: ydeOHOE TOCOOHME IS yUUTENEH
o011eo0pa3oBaTeIbHBIX OpraHu3anuii: 6a30Belil ypoBeHs / M. H. AdanacreBa. —2-¢ u3n. — M.:
ITpocsenienue, 2018. — 48 c.
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Uupyxunoii H.H., yuurenem xumuu

(keM cocTaBieHa TpOrpamMma)

IosicHUTENLHAA 3aNNCKA

Pabouas nporpamma yuebHOro nmpeamMera «Xumus» pazpadoTaHa B COOTBETCTBHH C:

- Ilpukazom MunucrepctBa oOpa3oBanusi u Hayku P® Ne 413 or 17.05.2012 r. «O0
YTBEPXKIEHHH (heAepabHOTO TOCYAapCTBEHHOTO 00pa30BaTEeNbHOTO CTaHAApTa CPEIHETO
(momHOTO0) 0011IeT0 00pa30BAHUS»

Ha OCHOBe:

- TpeOOBaHUHN K pe3ylbTaTaM OCBOCHMS OCHOBHOW 0Opa3oBaTEeNbHON MPOTrpaMMbl OCHOBHOTO
obmero oopazoanus MOY «Kocnanckas COLL;

C YUeToMm:

- TPUMEpPHOH OCHOBHOW 00pa30BaTENLHOW MPOTPaMMBI CPEIHETO OOImEero oOpa3oBaHMS,
onobpeHa pemieHueM (eaepaabHOr0  y4eOHO-METOIUYECKOT0 OOBETUHEHHS 10 OO0IIeMy
obpazoBanuto (mpotokon oT 28 utonst 2016 r. Ne 2/16-3).

- C pexkoMmMeHmanusMu TnocoOuss - PaGoume mnporpamMmel. Xumusi. Pabounme mnporpaMmsl.
[Tpenmernas nunus yueOHukoB I'. E. Pymsutuca, @. I'. ®enpamana. 10—11 knaccel: yuebHoe
nocoOue s yduTened oO0meoOpa3oBaTeNbHBIX OpraHu3ainuii: 6a3oBbii ypoBens / M. H.
AdanacpreBa. —2-¢ n3n. — M.: [Ipocemenue, 2018. — 48 c.

OpPUEHTHpPOBaHA Ha JUHMIO YueOHMKOB aBTOpoB: Pymsutuc I'. E. Xumus: 10/11 xi.: yue6. s
obmeobpazoBarenbHbii yupexaeHuit / I'. E. Pymsutuc, ®@. I'. ®enpaman. — M.: [IpocBemenne.

I'1aBHbIMM HeJsAMH y4e0HOro npeaMera « XuMus» siBJISIIOTCH:

*OCBOCHME 3HAHUN O XUMUYECKON COCTABJIAIONIEH €CTECTBEHHO-HAyYHOU KapTUHBI MUPA;
*OBJAJICHUE YMEHHMSAMU MPHUMEHATHh IOJyYEHHbIC 3HAHUS s OOBSACHEHHsS Pa3HOOOpa3HBIX
ABJICHUM OKPY>KAIOLIET0 MUPAa;



*pa3BUTHE TI03HABATEIbHBIX HHTEPECOB W HWHTEUIEKTYaJbHBIX CIOCOOHOCTEH B mpolecce
CaMOCTOATENIFHOTO IMPHUOOPETeHNs XUMHWYECKUX 3HAHMH C MCHOJB30BAaHUEM Pa3IMYHBIX
UCTOYHHKOB HH(OpMaInH;

*BOCTIMTaHNE YOCKICHHOCTH B IO3UTHBHOM POJIM XMMUH B KH3HU COBPEMEHHOTO OOIIECTBA;
*IPUMEHEHUE TOJYYCHHBIX 3HAHUW M yMEHHWH i1 0e30IacHOr0 HMCIOJIb30BaHUS BEUIECTB U
MaTepuaioB B OBITY W Ha MPOM3BOACTBE, JUIS MPERYNPEKICHHUS SBICHUN, HAHOCSIIMX Bpe[
3JI0POBBIO UEJIOBEKA M OKPYXKAOLIEH cpefie.

HJIaHpreMl)Ie PeE3YJIbTATBI U3YUCHUS y‘l€6HOI‘O npeameTa «XHMHD»

B cootBerctBun ¢ TpebOoBaHusMU DenepanbHOrO TroCyAapCTBEHHOro 00pa30oBaTebHOTO
CTaHJapTa CpeAHEro 001Iero oopa3oBaHus K pe3yabTaTaM MpeaMeTHOH oonactu «EcTecTBEeHHBIC
HAyKH», IJIAHUPYEeMble Pe3yJbTaThl OCBOCHHS MpenMera «XHUMHs» OTPaXKaloT JTUYHOCTHBIE,
MIPEIMETHBIC U METANPEAMETHBIC PE3YJIbTATHI

JIn4HOCTHBIE:

— TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCS K CaMOPa3BUTHIO M CAMOBOCIUTAHHIO B
COOTBETCTBUU C 00IIEYEIOBEUECKIUMH [IEHHOCTSIMH U UJ€allaMy TPa)k1aHCKOTO 00IIIeCcTBa;

— NPUHATHE MW pealu3alus LEHHOCTEH 30pOBOTO M 0e30MacHOro olpasza KU3HH,
OepexxHOe, OTBETCTBEHHOE U KOMIIETEHTHOE OTHOIIEHHE K COOCTBEHHOMY (U3UYECKOMY U
MICUXOJIOTHYECKOMY 3JI0POBBIO;

— HENPUSTHE BPEIHBIX MPUBBIYCK: KYPEHHUS, YIIOTPEOICHHS aJIKOTOJIsI, HAPKOTHUKOB.

— YBaOXCHHE K CBOEMY HapoJy, YyBCTBO OTBETCTBEHHOCTH Tiepen PoawHOH, ropmoctu 3a
CBOI1 Kpaii, cBOI0 Postuny, mpolioe 1 HacTosIee MHOTOHAIIMOHAILHOTO Hapoa Poccuu;

— NPUHITHE  TYMAaHUCTHYECKHX  IICHHOCTEH,  OCO3HAHHOE,  YBaXXHUTCIBHOE U
T00poXkKeNnaTenbHOe OTHOIICHHE K APYroMy YelIOBEKY, €r0 MHEHUIO, MUPOBO33PEHUIO;

- CIIOCOOHOCTH K COTICPEKUBAHUIO B ()OPMUPOBAHNE TO3UTUBHOTO OTHOIICHUS K JIFOJISM,
B TOM YHCJIE K JIMI[aM C OTPAaHUYEHHBIMUA BO3MOXKHOCTSIMU 3[IOPOBBSI U MHBAIUAM; OEpexkHOE,
OTBETCTBEHHOE M KOMITETCHTHOE OTHOIICHHE K (PU3MUECKOMY M TICHXOJIOTHYECKOMY 3JI0POBBIO
JIPYTHX JIIOJIeH, YMEHUE OKa3bIBaTh MEPBYIO MOMOIIIb;

— pa3BUTHE KOMIICTCHIIMHA COTPYJHUYECTBA CO CBEPCTHUKAMH, JIETHbMH MIIAJIIICTO
BO3pacTta, B3pOCIABIMH B 00pa3oBaTeNbHOM,  OOIIECTBEHHO  TOJE3HOH,  y4eOHO-
HCCJICIOBATEIILCKOM, MPOCKTHON U IPYTHX BHAX JCATCIIEHOCTH.

— MHUPOBO33PEHHE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO pPa3BUTHS  HAYKH,
3HAYMMOCTH HAayKH, TOTOBHOCTh K HAYYHO-TEXHUYCCKOMY TBOPYECTBY, BIIAJCHHUE JIOCTOBEPHOMN
uH(poOpMaIMel 0 TEPEIOBBIX JOCTHKCHUSX W OTKPBITUSX MHUPOBOM W OTCUCCTBCHHOW HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSIX 00 yCTPOWCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTh U CIIOCOOHOCTH K O0Opa30BaHUIO, B TOM YHCJIE CaMOOOpa30BaHMIO, HA
MPOTSHKEHUH BCEW KU3HU; CO3HATEIHbHOE OTHOIICHHE K HENMPEepPhIBHOMY OOpa30BaHUIO Kak
YCJIOBHIO YCTIETITHON PO eCCHOHATEHON U 00IIECTBEHHOM JESTEHHOCTH,

— DKOJIOTMYECKAsl KYyIbTypa, OEpekHOe OTHOIUICHHWS K POTHOM 3eMie, MPHUPOJHBIM
OorarctBam Poccum m Mupa; OHUMaHUE BIHMSHHAS COIHMATBHO-3KOHOMHUYECKHX IMPOIECCOB Ha
COCTOSTHUE TPUPOIHOW M COIMAIBHOM Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHME MPHUPOIHBIX
pPECYpCcoOB; YMEHHUS W HABBIKM Pa3yMHOTO MPHPOJIONOIB30BAHUS, HETEPIIUMOE OTHOIICHUE K
NEUCTBUSAM, TPHHOCAIIMM BpeI OJKOJOTHUU; TPUOOPETEHHE OIbITa HKOJIOTO-HAIpPaBIEHHOU
JeSITCIIBHOCTH;

— OCO3HAHHBII BBIOOp OyayIiei npodeccun Kak MyTh U CIIOCOO peain3aiy COOCTBEHHBIX
KU3HECHHBIX TJIAHOB;

— MOTPEOHOCTh TPYAUTHCS, YBAKCHHE K TPYAY U JTIOJIIM TPYAQ, TPYIOBBIM TOCTHKEHUSM,
TO0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPYECKOE OTHOIIEHHWE K pa3HbIM BHJAM TPYAOBOMH
JESITEIIbHOCTH.

MeTanpeamerHblie:

PerynsTuBHbIC YHUBEpCaIbHBIC YUCOHBIC ICHCTBUS



— CaMOCTOSITENIFHO OIPENeNATh LEIH, 33/JaBaTh MapaMeTpbl U KPUTEPUHU, MO KOTOPHIM
MO3KHO OIPEIEIUTh, YTO IEJIb JOCTUTHYTA;
— CTaBUTH U (popMyIHpOBaTH COOCTBEHHBIC 33/1aUul B 00Pa30BATEIBHON NIEATEIBHOCTH U
YKU3HEHHBIX CUTYaIUsX;
— BBIOMpPATh IyTh JOCTM)KCHHUS LENH, IUIAHUPOBATh DELICHHWE IOCTABJICHHBIX 3ajad,
ONTUMU3HUPYS MaTepHalIbHbIE U HEMaTepUaIbHbIE 3aTPaThl;
— OpPraHU30BBIBaTh YPPEKTUBHBIA TIOUCK PECYpPCOB, HEOOXOAMMBIX ISl JOCTHIKEHUS
MOCTaBIICHHOW 1EIH;
— COIIOCTABJIATH MOJMYYCHHBIH PEe3yibTaT AEATEILHOCTH C TOCTABICHHOM 3apaHee 1IeNbIO.
[To3naBaTenbHBIE YHUBEPCAIbHBIC YUeOHbIE AEHCTBUS
— UCKaTh M HAaXOJUTh OOOOLICHHbIE CIOCOOBI pEUIeHHs 3aJady, B TOM YHCIIE,
OCYIIECTBIISITh Pa3BEPHYTHI WMH(GOPMALMOHHBIA MMOMCK U CTaBUTh HAa €ro OCHOBE HOBBIC
(yueOHBIC ¥ TIO3HABATEIILHEIC) 33/1a4H;
— KPUTHYECKH OLIEHWBAaTh W HHTEPIPETHUPOBaTh WH(GOPMAIMIO C pa3HBIX [O3ULUH,
pacro3HaBaTh U GUKCUPOBATH TPOTHBOPEUHs B MH(POPMAIIMOHHBIX UCTOYHUKAX;
— UCIIONIb30BaTh Pa3jMuYHbIE MOJEIbHO-CXEMAaTHUYEeCKHE CpEeICTBa MJIs MPEACTaBICHUS
CYIIECTBEHHBIX CBSI3€M M  OTHOLICHWH, a TaKXe€ NPOTUBOPEUYMM, BBIABICHHBIX B
MH(OPMALIMOHHBIX UCTOYHUKAX;
- HAXOJUTh U MPHUBOAUTH KPUTHUECKUE apTyMEHTHl B OTHOIICHUH JCHCTBHIA M CYXKICHUH
IPYroro; CHOKOWHO M Pa3yMHO OTHOCHTBCS K KPUTHYECKHMM 3aMeYaHUsM B OTHOIICHUU
COOCTBEHHOTO CYX/ICHUS, PACCMAaTPHUBATh X KaK PECypC COOCTBEHHOTO Pa3BUTHS;
— BBICTpAaUBaTh  WHIUBUAYAIbHYIO  OOpa3oBAaTENbHYI)  TPACKTOPHIO,  yYUTHIBAsS
OTPaHUYEHHUS CO CTOPOHBI JAPYIHMX YYaCTHUKOB W PECYPCHBIE OTPaHUYEHUS; MEHATh U
yIepP)KUBATh pa3HbIe MO3UILIUU B IO3HABATENBHOM NEATEIBHOCTH.
KoMMmyHHKaTHBHBIE YHUBEPCATIbHBIE YICOHBIE IEHCTBHS
— OCYILECTBIIATh JEJOBYI0 KOMMYHHUKAIIUIO KaK CO CBEPCTHUKAMH, TaK M CO B3POCIBIMU
(xak BHYTpH oOpa3oBaTelIbHON OpraHW3aliH, TaK U 3a €€ MpeaesaMu), NoJ0UpaTh MapTHEPOB
JUISL JIeJIOBOM KOMMYHUKAIIMU UCXOJS U3 COOOPaKEHUH pe3yIbTaTUBHOCTU B3aMMOJEHCTBHUS, a
HE JIMYHBIX CUMIIATHIA;
— IOpU OCYLIECTBICHUM TPYNHOBOH pabOThl OBITH KaK PYKOBOAMTENEM, TaK U UJIEHOM
KOMaH[Ibl B Pa3HbIX poOJIsiX (TEHepaTop WICH, KPUTHUK, UCIIOTHUTENb, BHICTYIAONIHA, JKCIIEPT U
T.1.);
- pa3BepHYTO, JIOTHYHO W TOYHO M3JIaraTb CBOKO TOYKY 3PEHHS C HCIIOJIb30BAaHHEM
a/IeKBAaTHBIX (YCTHBIX M MMCbMEHHBIX) SA3BIKOBBIX CPEJICTB;
IIpeamerHble:
B pesynbrate wu3ydeHus y4yeOHOro mpeamera «XHMHUS» Ha YPOBHE CpEIHEro oOIero
0o0pa3zoBaHwUsI:

BrimyckHuK Ha 6a30BOM YPOBHE HAyUUTCS:
- pacKpeIBaTh Ha TMpHUMEpax poJb XHUMHA B (DOPMUPOBAHWH COBPEMEHHON HaydHOU
KapTUHBI MUpPA U B IPAKTUYECKOH IEATEIILHOCTH YEJIOBEKa,;
- JEMOHCTPHPOBATh Ha TMpPHMEpPAax B3aWMOCBSI3b MEXKIYy XHUMHEH W  JPYTUMH
€CTECTBEHHBIMU HayKaMH,
- pacKpeIBaTh Ha TMpPHUMEPax TIOJOXKEHHUS TEOPHUH XHUMHYECKOro cTpoeHus A.M.
byrneposa;
— noHumath (usnueckuii cmpicn Ilepuoanueckoro 3akona JI.M. MenzaeneeBa u Ha ero
OCHOBE OOBSCHATH 3aBHCHMOCTh CBOHCTB XHMHYECKHX OJJIEMEHTOB U OOpa30BaHHBIX HMH
BEIIECTB OT JIEKTPOHHOTO CTPOSHHSI aTOMOB;
— OOBSICHATH MPUYUHBI MHOTOOOPa3Hsl BEIIECTB Ha OCHOBE OOIIMX IMPEICTaBIEeHUI 00 Mx
COCTaBE€ U CTPOCHUU;
— IPUMEHSATH MpaBUJia CUCTEMAaTUYECKOH MEXIyHApOJHOM HOMEHKIIATYPhl KaKk CpeICTBa
pa3ianyeHus U UAeHTU(UKALUY BEUIECTB 110 UX COCTABY U CTPOCHUIO;



— COCTaBIISITh MOJICKYJSIPHBIE M CTPYKTYpHBIE (DOPMYIJBI OpPraHUYeCKHX BEIIECTB Kak
HOocuTenel WHGOpMalUd O CTPOCHHUU BEIIECTBA, €ro CBOMCTBAX M NPHUHAUICKHOCTH K
ONPEAEIEHHOMY KJIaCCy COCIMHEHUM;

— XapaKTepu30BaTh OpPraHUYECKHE BEIIeCTBa IO COCTaBY, CTPOCHHMIO M CBOWMCTBaM,
YCTaHABIMBATh TPHUYNHHO-CJICICTBEHHBIC CBSI3U MKy JTaHHBIMU XapaKTePUCTUKAMU BEIIIECTBA;
— IPUBOJIUTH IMPUMEPHl XUMHUYECKHX PEaKUUi, PACKPHIBAIOIIMX XapaKTepHbIe CBONCTBA
TUTIUYHBIX MPEACTABUTEICH KJIACCOB OPTaHMYECKHUX BEIIECTB C IEIbI0 UX HACHTU(DUKANUU U
00BsiCHEHUS 00J1aCTU IPUMEHEHUS;

— MIPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XUMUYECKUX PEAKIMI HA OCHOBE 3HAHUH O
TUTIAX XUMHYECKOHN CBSI3M B MOJIEKYJIaX PeareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;

— UCIIONIb30BaTh 3HAHMSI O COCTaBE, CTPOCHUM U XUMHYECKHX CBONCTBAX BEIIECTB JUIS
0e30MacHOro NPUMEHEHUS B IPAKTHUUECKOH 1eATelbHOCTH;

— MPUBOIUTH MPUMEPHI TPAKTHUECKOTO UCTIOIB30BaHUS IPOIYKTOB MepepadoTKu HePTH U
OPUPOJHOTO Ta3a, BBICOKOMOJEKYISPHBIX COEAMHEHUN (MOMUATHIIEHA, CHHTETUYECKOTO
KaydyKa, alleTaTHOrO BOJIOKHA);

— MPOBOAUTH OMBITHI MO PACIIO3HABAHUIO OPTaHWYECKUX BEIECTB: TIIMLEPHHA, YKCYCHOM
KHCIIOTHI, HETIPEICIbHBIX JKUPOB, TIIFOKO3BI, Kpaxmaja, OEJIKOB — B COCTaBE MUIICBBIX MPOIYKTOB
U KOCMETUYECKUX CPE/ICTB;

- BJIQJICTh MIPABWJIAMH W TIpHEMaMHu OE30MacHON pabOThl ¢ XUMUYECKHUMH BEIIECTBAMHU U
71a060paTOPHBIM 000PYIOBAHHEM;

- YCTaHABIIMBATh 3aBHCHMOCTh CKOPOCTH XHMHYECKOH peakiMh W  CMEIICHUs
XUMHYECKOTO PABHOBECHS OT Pa3NUYHBIX (DAKTOPOB C IENBIO OMpPENENeHHUs] ONTHUMAlIbHBIX
YCIIOBUH MPOTCKAHUS XUMUYIECKUX MTPOIIECCOB;

— MPUBOIUTH MPUMEPHI TUPOIN3A COJICH B MOBCEAHEBHOM )KM3HH UEIOBEKA;

— MPUBOJUTL TPUMEPHI  OKHUCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIMH B  MPHUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX M KU3HEAESTEIILHOCTH OPTaHU3MOB;

— MPUBOJUTL TMPUMEPHl XUMHYECKHX PEaKIHid, PACKPBIBAOIINX OOIIHEe XUMHUYCCKUE
CBOICTBa MPOCTHIX BEIIECTB — METAJIIOB U HEMETAILJIOB;

— NPOBOJUTHh pPAcUeThl Ha HAXOXICHHE MOJEKYJISPHOW (OPMYIBI YIIIEBOJOPOAA IO
MPOJYKTaM CTOPaHUsS M MO €ro OTHOCUTEIbHOW TMIOTHOCTH M MAacCCOBBIM JOJSIM 3JIEMEHTOB,
BXOJISIINX B €r0 COCTaB;

— BJIQJIETh MpaBUIaMH O€30MacHOr0 OOpalleHUsl ¢ €IKUMH, TOPIOYUMHU U TOKCUYHBIMHU
BEIICCTBAMH, CPEJICTBAMHU OBITOBOW XMMHH,

— OCYIIECTBIISATh TOUCK XUMHYECKOW HH(POpPMAIMHM 0 HAa3BAaHUSM, HUJECHTHU(PUKATOPAM,
CTPYKTYpPHBIM (DOpMYyJIam BEIIECTB;

— KPUTHYECKH  OLIEHWBAaTh U  HMHTEPIPETUPOBATH  XUMHUYECKYI0  HH(OpMAIIHIO,
COJZIepKAIYIOCS B COOOIIEHHUSIX CPEICTB MaccoBOW MHpopManuu, pecypcax MHTepHETa, HAyIHO-
MOMYJISIPHBIX CTaThsIX C TOYKU 3PEHUS] €CTECTBEHHO-HAYYHOUW KOPPEKTHOCTH B LIEJSAX BBISBICHUS
OIIMOOYHBIX CYXIE€HUN U (OPMUPOBAHUS COOCTBEHHOM MO3UINY;

— MPEJICTaBISITh MYTH PEMICHUS TI00ANBHBIX MPOOIEM, CTOSAIINX Tepes] YeTOBEUEeCTBOM:
9KOJIOTHYECKUX, SHEPTETHICCKHUX, CBIPHEBBIX, M POJTH XUMHUHU B PEIICHUH 3TUX MPOOIIEM.
BrimyckHuK Ha 6a30BOM YPOBHE MOJYYUT BOZMOKHOCTh HAYUUTHCS:

- WUTIOCTPUPOBATh HA MPUMEPAX CTAHOBJICHWE M DBOJIIOIHIO OPTAaHMUYECKOH XUMHUH Kak
HAyKH Ha Pa3IMYHBIX UCTOPHUUECKUX ITAIaX €€ Pa3BUTHS;

- UCIIOJTb30BAaTh METOJbI HAYYHOTO TO3HAHHS IPU BBIMOJTHCHHHA MPOCKTOB W y4eOHO-
MCCIICIOBATENLCKUX 3a/1ad 0 H3YYCHHIO CBOMCTB, CIMOCOOOB TONYYEHHUS M PACIIO3HABAHUS
OpPTaHMYECKHUX BEIIECTB;

— OOBSCHATh TIPUPOAY U CHOCOOBI 00pa3oBaHUS XUMHYECKOW CBS3U: KOBAJICHTHOM
(ToNsIpHOM, HEMOJISIPHON), MOHHOM, METAJUIMYECKOW, BOJOPOJHONH — C IEIbI0 ONpeaeIeHUs
XUMHUYECKON aKTUBHOCTH BEIIECTB;



- YCTaHAaBIUBATh IEHETUYECKYIO CBS3b MEXAY KJIacCaMH OPraHUYECKHUX BEILIECTB IS
00OCHOBaHMSA NPUHIMINAIBHOM BO3MOXKHOCTH IOJYYEHHMS OPraHUYECKUX COEJUHEHUI
3aJaHHOT'O COCTaBa U CTPOCHUS;

- yCTaHaBJIMBATh B3aUMOCBA3H MEXy (pakTaMu U Teopuei, NPUUUHON U CIEICTBUEM IIPH
aHamu3e MPOOJEMHBIX CUTyalldii ¥ OOOCHOBAaHMM TPUHUMAECMbIX pPEIICHUH Ha OCHOBE
XUMHUYECKHUX 3HAHUM.

TpeOoBaHMsI K YPOBHIO NOATOTOBKH 00yYAKO LM XCS.

VYuyamiuecs: B pe3ysibTaTe YCBOSHHs pa3zesia J0/DKHbI 3HATh/IOHUMATh:

. BAKHEWINE XUMUYECKUE TIOHATHUS: BEIECTBO, XUMUUYECKHUI 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHAsE aTOMHAsi U MOJIEKYJISIpHAs MacChl, HWOH, aJUIOTPOMNUs, U30TOIbI, XMMUYECKas
CBSI3b, DJIEKTPOOTPULIATEIBHOCTh, BaJEHTHOCTb, CTENEHb OKHCIIEHMS, MOJIb, MOJIApHAas Macca,
MOJIIPHBIA 00BEM, BeIIeCTBA MOJCKYISIPHOTO H HEMOJCKYISPHOTO CTPOSHHUS, PACTBOPHI,
3JIEKTPOJIAT U HEIJEKTPOJIUT,  ANEKTPOJUTUYECKas  JUCCOLMALHUSA,  OKHCIUTEIb U
BOCCTAQHOBUTEINIb, OKHCJICHHE M BOCCTAHOBJICHHE, TEIUIOBOH J(PQEKT peakiuu, CKOPOCTh
XUMUYECKOM  peaklMM, KaTaliu3, XHMHYECKOE paBHOBECHE,  YIVIEPOAHBIM  CKEJET,
(GyHKUIMOHATbHAS TPYIA, H30MEPUsi, TOMOJIOTHUS;

. OCHOBHBIE 3aKOHbl XHMHH: COXpPaHEHUE MAacCChl BEIIECTB, IIOCTOSHCTBA COCTaBa,
MEPUOJNYECKU I 3aKOH;

. OCHOBHBIE TEOPUU XUMHU: XHUMHUECKOW CBS3H, SJIEKTPOIUTHUYECKON IMCCOLUALINH,
CTPOCHHUSI OPTAaHUYECKUX COCTUHEHUN;

. Ba)KHEHIIIME BEUIECTBA U MaTepUAIIbl: METaH, STUJICH, alleTUJIeH; O€H30J1, TaHOJ, KUPBI,
MbUIa, TJIIOKO3a, caxapo3a, KpaxMmaj, KJeTdaTka, OeJIKH, UCKYCCTBEHHbIE U CHHTETHYECKHE
BOJIOKHA, Kay4yKH, [1JIACTMACCHI;

YMETB:
. Ha3bIBATh U3YYEHHBIE BELIECTBA 110 «TPUBUATILHON» U MEKIYHAPOAHOW HOMEHKIIATYPE;
. ONpENENATh: BAJICHTHOCTh MU CTEIEHb OKHUCJICHUS XUMHUYECKHX DJIEMEHTOB, THII

XUMHYECKOM CBSI3H B COCAMHCHUAX, 3apsa[ HOHA, XapaKTEp CpCAbl B BOJHBIX pPacTBOpax
OpTraHU4YCCKUX COGI[PIHCHI/IfI, OKHCJIIMTCIIb W BOCCTAHOBUTCJ/Ib, MNMPUHAAJIC)KHOCTH BEHICCTB K
Pa3JInYHbIM KJIaCCaM OPTraHUYCCKUX COCHHHCHHﬁ;

. XapaKkTepU30BaTh: OCHOBHBIE KIJIACCHI OPraHUYECKUX COCIMHEHHH;, CTPOCHHE H
XUMUYECKHE CBOMCTBA U3YUYEHHBIX OPraHUYECKUX COCIUHEHUN;
. OOBSCHATH: 3aBUCHMOCTb CBOMCTB BEIIECTB OT WX COCTaBa M CTPOEHUS; MPUPOIY

XUMHUYECKOH CBSI3M (MOHHOM, KOBAJIEHTHOH, METaJUIMYECKOH), 3aBUCHUMOCTb CKOPOCTH
XUMHUYECKON peaKIMU U MOJI0KEHUSI XUMUYECKOTO PaBHOBECHS OT PAa3JINYHBIX (PaKTOPOB;

. BBITMIOJHATh XUMUYECKUHN DKCIIEPUMEHT IO PACTIO3HABAHUIO BXKHEUIINX OPTaHHMYECKUX
BEIICCTB;
. MPOBOANTH CAMOCTOSATEIBHBIA MOMCK XMMHUYECKON WH(POpPMAIUU C HUCHOIH30BAHUEM

pa3IMyYHbIX MCTOYHHUKOB (HAay4yHO-TIONYJSPHBIX W3JAaHUM, KOMIBIOTEPHbIX 0a3 JaHHBIX,
pecypcoB MHTepHETa); UCIOIB30BaTh KOMITBIOTEPHBIE TEXHOJIOTHU Il 00pabOTKU U Mepesadu
XUMHUYECKON HHPOpMaAIUH U €€ PE/ICTaBICHUS B pa3INuHbIX (opMax;

. UCIIONIb30BaTh NMPUOOpPETEHHBIC 3HAHWS U YMEHUS B MPAKTUYECKOU IESITENLHOCTH W
HOBCG}IH@BHOI\/’I JKU3HU OJIA:

. OOBSCHEHUS XUMHUYECKHX SIBICHHM, NPOUCXOASIIMX B TpHpojae, OBITY U Ha
MIPOU3BO/ICTRE;

. ompesieNieHusT BO3MOXXHOCTH TPOTEKaHUS XUMHUYECKUX TMPEBPAIIEHUN B Pa3THMUHBIX
YCIIOBUAX U OLCHKU UX HOCHe}ICTBI/Iﬁ;

. HKOJIOTMYECKU TPAMOTHOT'O TIOBEJICHUS B OKPYKAIOIIEH Cpe/ie;

. OLICHKM BIUSHHSI XHMHYECKOTO 3arpsi3HEHHsI OKpYJXKArolleH Ccpeasl Ha OpraHu3M
YeJI0BEKA U IPYrUe KUBBIE OPraHU3MBI;

. 0e30macHOTO OOpalIeHHs] ¢ TOPIOYMMHM W TOKCHYHBIMH BEIIECTBaMH, J1a0OpaTOPHBIM
o0opynoBaHueM;



. IPUTOTOBIICHHUS PACTBOPOB 3a/laHHON KOHILIEHTPAIMH B OBITY M HA IIPOU3BO/ICTBE;
. KPUTHYECKON OIICHKH JOCTOBEPHOCTH XUMHUYECKOW HH(OpMAaLMU, MOCTYyMAroIIend u3
pa3HbIX UCTOYHHUKOB.

MecTo yueOHOro npeamera «XuMusH» B y4eOHOM IIaHe
HopmatusHsiii cpok peanmzanuu PITVII Ha ypoBHE cpemnero oOmiero oOpa3oBaHws
cocraBisieT 2 roga. OOmiee KOIMYECTBO Y4eOHBIX 4acOB Ha M3ydeHHE Y4eOHOTro mpeamMera
«Xumusn» B 10-11 kmaccax cocraBnser 68 yacos.

Pacnpenesienue y4yeOHbBIX 4aCOB IO KJaccam

Knaccer HenenbHoe KonnyectBo yuebnnix | KomnuecTBo yacoB mo
pacrpeneneHue HEJICNb rojam oO0yJICHHSI
y4eOHBIX 4acoB

10 kiacc 1 yac 34 Henenu 34 yaca

11 kmacc 1 gac 34 Henenu 34 gaca

Hroro: 68 yacos

OCHOBHBIE TEXHOJIOTUN O0yUEHUS:

[Tporpamma kypca «XUMHM» IOCTPOEHA Ha OCHOBE CIIUPAJIbHON MOJIENHN, IPeaycMaTpuBaroIeit
IIOCTETNICHHOE pAa3BUTHE M YIIyOJICHWE TEOPETHUYECKUX TPEACTABICHUN TMpH JIMHEHHOM
O3HAKOMJIEHHUH C SMIIMPUYECKUM MaTEPUaTIOM

TecTr, camocTosTeNbHBIE paboTa, KOHTPOJBbHBIE PaOOTHI, YCTHBIH ONPOC, MPAKTHYECKUE
paboThl, 3alMTa HMCCIIEOBATENBCKUX padoT.

[Tpeobnanaromumu popMaMu TEKYILIETO KOHTPOJIS SBIISIOTCS CAMOCTOSATEIbHBIE U KOHTPOJIbHBIE
paboThl, pa3nuyHble TecTOBbIE (OpPMBI KOHTpOJsA. IIpomMexyTOuHBIH M HTOTOBBIM KOHTpPOJIb
pOBOAUTCA B (pOpME KOHTPOJIBHBIX padboOT

Coaep:xanue nporpaMMbl « XUMHI»

B cucreme ectecTBeHHO-HAyYHOTO 00pa30BaHUs XUMUS KaK YUeOHBIN MpeaMeT 3aHUMAeT
BXHOE MECTO B IMO3HAHWUM 3aKOHOB MPHPOJBI, (POPMHUPOBAHWUU HAYYHOW KAPTUHBI MHPA,
XUMHUYECKOH T'PaMOTHOCTH, HEOOXOJUMOM 7Sl MOBCEIHEBHON »XU3HU, HABBIKOB 3JI0POBOTO U
0€30IacHOTO /IS YeIOBeKa M OKPYXKAIoIIeH ero cpenbl oOpas3a jKM3HHU, a TakKe B BOCITUTAHUU
OKOJIOTMYECKON KYIbTYphl, (OPMHUPOBAHUU COOCTBEHHOH MO3WIMU 1O OTHOIIEHUIO K
XUMHUYECKOH WHPOPMAITUH, ITOTyIaeMOM M3 pa3HBIX HCTOYHUKOB.

YcnemHocTh W3y4eHHs Y4eOHOro MpeAMeTa CBs3aHa C OBJIAJICHHEM OCHOBHBIMHU
MOHITHSIMH XUMHH, HAydYHBIMH (DaKTaMH, 3aKOHAMH, TCOPHUSIMH, MPHUMCHECHUEM TOJyYCHHBIX
3HAHWH TIPH PEIICHUN TPAKTHYECKUX 3a7ad.

B cootBerctBun ¢ ®I'OC COO xumusi MOXKET H3ydaTbcsi Ha 0a30BOM W YIUIYOJICHHOM
YPOBHSIX.

N3ydenne xumum Ha  0a30BOM  YpPOBHE OpPHUCHTHPOBAHO Ha  oOecCIeYCHHE
0011e00pa3oBaTeabHOM U OOIIEKYIBTYPHOM MOATOTOBKH BBITYCKHUKOB.

Conepxanre 0a30BOrO Kypca IO3BOJSIET PACKPBITH BEAyIIHE HACH UM OT/ACIbHBIC
MOJIOKEHHUS, Ba)XKHBIE B MO3HABATEIIPHOM M MHPOBO33PEHYECKOM OTHOIICHHH: 3aBHCHMOCTD
CBOWCTB BEIIECTB OT COCTaBa W CTPOCHUS; OOYCIOBICHHOCTh NPUMEHEHHUS BEIIECTB HX
CBOMCTBaMH;, MaTepUATbHOE EIMHCTBO HEOPraHMYECKHMX W OpPraHMYeCKHX BEIIECTB;
BO3PACTAOIasl POJh XMMHUHU B CO3JJAHHU HOBBIX JICKAPCTB U MATCPUAIIOB, B SKOHOMHH CHIPbS,
OXpaHe OKPYXKaIoIIeH cpebl.



N3ydyeHne XxuMun Ha YriIyOJIEHHOM YpPOBHE MpEIoJiaraeT MOJHOE OCBOCHHE 0a30BOTO
Kypca H BKIIIOYAeT PACHIMPEHHE MTPEIMETHBIX PE3yJIbTaTOB U COJICPIKaHMs, OpPUEHTHPOBAHHOE HA
MOJIFOTOBKY K MOCIIEAYIOMIEMY MPOPECCHOHATHPHOMY 00pa30BaHUIO; Pa3BUTHE UHIUBUIYATHHBIX
CIOCOOHOCTEN 00YyYaromuXxcs MmyTeM OoJiee riIy00KOro, 4eM 3TO MpeaycMaTpuBacTcss 0a30BbIM
KypCOM, OCBOCHHS OCHOB HAayK, CHCTEMAaTHYCCKUX 3HAHUI; YMEHHE MPUMEHSTH IMOJIyYCHHBIC
3HAHUS JUISI PEIICHHs] NMPAKTHYECKUX W Y4eOHO-UCCIENOBATEIbCKUX 3a7ad B M3MEHCHHOM,
HECTAaH/IAPTHON CHUTYaIlMd; YMEHUE CHCTEMaTU3UpPOBaTh W 0000MIaTh IMONYYCHHBIC 3HAHUS.
W3yueHne mpeamera Ha YIiayOJIEHHOM YPOBHE IMO3BOJSIET CHOPMHPOBATH Yy OOYYaIOUIMXCS
YMEHHE aHaJU3UpOBaTh, IPOTHO3MPOBATH M OLEHWBATh C TO3UIMH  3KOJOTUYECKON
0€30IaCHOCTH TOCIIE/ICTBUS OBITOBOM M MMPOU3BOJICTBEHHOH JICATEIILHOCTH YeJI0BEKa, CBI3aHHON
C TIOJy4eHUEM, IPUMEHEHHEM U TIepepabOTKOM BEIIECTB.

Nzyuenne npeamera «XuMus» B 4acTh (POPMHUPOBAHUS y OOYYArOMIUXCS HAYYHOTO
MHUPOBO33PEHHUS, OCBOCHHUS OOIIECHAYYHBIX METOIOB TIIO3HAHUS, a TAaKXKE MPAKTUYECKOTO
NPUMEHEHHS HAYYHBIX 3HAHUH OCHOBAHO Ha MEXIPEJAMETHBIX CBS3SX C MpEeJAMETaMu 00JacTen
€CTECTBCHHBIX, MATEMATHUECKUX ¥ TYMaHUTAPHBIX HAYK.

[Iporpamma y4WTHIBA€T BO3MOXXHOCTH TIOJYYCHHS 3HAHMW B TOM WYHCIE Yepes3
MPAKTUYECKYIO JICATEIBHOCTh. B mporpamMme coliep:KUTCsl MPUMEPHBIN MepedeHb MPAKTHUSCKUX
pabor.

B MOV «Kocnanckas COII» xumust uzydaercs Ha 6a30BOM YpOBHE.

Conep:xkanue yueoHoro npeamera 10kiaace (354; 14. B Heemo)

Teopust XMMHYECKOr0 CTPOCHHMS OpraHuYeckux coeauHenuid. Ilpupoga xuMHUYecKuX
CBA3eH

Opranuueckue BemiecTBa. [losiBieHHEe M pa3BUTHE OPraHUYECKOW XUMHUHU KaK HayKH.
XHUMHUYECKOE CTPOCHHE KakK IIOPSAJOK COEIUHEHHS aTOMOB B MOJIEKYJ€ COIJIaCHO HX
BaJIEHTHOCTH. (OCHOBHBIE TIOJOKEHUS TEOPUM XMMHMUYECKOTO CTPOCHUS OpPraHUYECKUX
coenquHeHnil A.M. bytnepoBa. YTepoaHBI CKEJIET OpPraHUYECKOM MouseKyisl. KpaTHoCTh
XUMHUYECKON CBSA3M. 3aBUCUMOCTb CBOMCTB BEIIECTB OT XHUMHUYECKOIO CTPOEHHUS MOJIEKYIL.
N3omepust u uzomepsl. [lonstue o ¢yHkuMoHampHOW rpymme. [IpuHIuNBl Kiaccuukanum
OpraHMYecKUx coeauHeHui. CucreMarndeckass MeXAyHapoAHass HOMEHKIATypa W HPHUHIIMIIBI
00pa30BaHUs Ha3BaHUN OPraHUYECKUX COCTUHEHUH.
MecTo 1 3HaueHUE OPraHNYECKOM XMMHUHU B CUCTEME €CTECTBEHHBIX HAYK.
Yraesoaopoabl

[IpenenbHble yraeBoaopoas! (ankansl). Cmpoenue monexynvl memana. I'oMOIOTHYECKU
psan anka”oB. I'oMmonoru. MexayHapoaHass HOMEHKJIATypa OpraHMYECKUX BelecTs. M3omepus
VIJIEPOJAHOIO CKeJeTa. 3aKOHOMEpPHOCTH W3MEHEHHs (PU3MYECKHX CBOMCTB. XHUMHUYECKHE
cBOWicTBa (Ha TpUMEpe MeTaHa U JTaHa): peakUuH 3aMelleHus (TajJoreHupoBaHUe),
JETUIPUPOBAHUS KaK CIOCOOBI MOTYyYeHHUS] BaXKHEUIINX COEIMHEHUN B OPraHUYeCKOM CHUHTE3E.
['openue MeTaHa Kak OJUH W3 OCHOBHBIX MCTOYHUKOB TEIJIa B MPOMBIIUICHHOCTH U OBITY,
uzomepusayuu ankanos. ILlennvie peaxyuu. Ceoboouvie paoduxanvi. Ianocenonpouzsoomnvie
ankanos. HaxoxaeHue B IpUpOAE U IPUMEHEHHE aJIKaHOB.

Kpatnsie cBs3u. HenpenenbHble yrieBoaopoasl. AJnkeHbl. Cmpoenue Monexynvl
omunena. SP—Iubpuousayusa. lT'omonormdyeckuid psjn ankeHoB. Homenkiarypa. HM3omepus
YIJIEPOJAHOIO CKEJeTa U IMOJIOKEHHs] KPAaTHOM CBsI3W B MoJieKysne. XMMHUYECKHEe CBOMCTBA (Ha
IpUMepe 3TUJICHA): peakiUM MPUCOECTUHEHUs (TaJloTeHUpPOBAHUE, cuUOpuposaHue, TUIpATAIHs,
2uopoeaioeeHuposanue)  Kak  Crnoco0  mojydeHus:  (PYHKIIMOHAJIBHBIX  MPOM3BOHBIX
yIJIEBOAOPOAOB, TopeHus.  Ilpasuno Mapkognukosa. Buvicokomonekyusipnvlie COeOUHeHUs.
Kauecmeennvie peaxyuu mna oeotinyio ceasb. llonumepusanus STHIEHA Kak OCHOBHOE
HaIlpaBJICHUE €0 UCIOJIb30BaHMs. [[0IMATUIIEH KaK KPYITHOTOHHAXKHBIM MIPOAYKT XUMUYECKOTO
npousBoacTBa. [IpumeHeHne sTueHa.



Ankanuensl W kaydykd. [loHstre 00 aikaagueHax Kak YrIIEBOAOPOJaX C JBYMS
nBOMHBIMU cBsi3AMU. [lonmumepusanus nuBuHuia (OyTtamuena-1,3) kak crmoco® MoJyueHus
CHUHTETHUYECKOTO Kayuyka. Mzonpen (2-memundbymaoduen-1,3). HaTypaibHblii U CHHTCTUYCCKHUI
Kayuykd. Bynkanuzanusa kayuyyka. Pesuna. [lpumenenue kayuyka u pesunbl. ConpsasicénHvie
ogounvie ceazu. llonyuenue u xumuueckue ceoticmeéa anxkaouenos. Peaxyuu npucoeounenus
(eanoeenuposanus) u noauMepu3ayUY AiKaoUeHos.

Ankunbl. AunerusieH (3THH) U ero romoJjiordn. CmpoeHue MONeKyIbl ayemuiend.
['omonornyeckuit psa ankuHoB. Homenkiarypa. M3omepust yriaepoaHoOro ckesiera U MOoJ0KEHHUS
KpaTHOW CBSI3U B MoIeKyne. Meoicknaccosas usomepusi. SP-Iubpuouzayus. XuMHUECKUC
CBOIicTBa (Ha TMpUMEpe aleTWICHa): peakUuud MNPHUCOeAMHEHHUs (raJoreHUupOBaHUE,
eudpuposanue, TUAPATALUS, 2UOPO2ALIO2EHUPOBAHUEe) KaK CIOCO0 MONyYeHHUs MOJIMMEPOB H
OPYTUX TOJE3HBIX MPOIYKTOB. ['OpeHHe aleTusneHa Kak HMCTOYHHUK BBICOKOTEMIIEPATYPHOTO
TUTAMEHH JUIS CBAPKU U Pe3KU MeTauioB. [IpuMeHeH e aljeTuiieHa.

THonamue o yuxnoankauax.

ApeHbl (apoMaTHYECKHE YIIIEBOJOPOJBI). beH301 Kak MpeacTaBUTENh apOMATHYECKUX
yraeBonopoaoB. Cmpoenue monekynvl Oen3ona. XUMHUUECKUE CBONCTBA: PEaKIMH 3aMeIleHUs
(raJloreHHpOBaHUE) Kak Crmoco0 TMONYYCHHS XHMHUYECKHUX CPEICTB 3alllUThl PACTECHUH,
npucoeANHEeHUs (THAPUPOBAaHUE) KaK J0Ka3aTelbCTBO HEMPENEeNbHOrO XapakTepa OeH3oa.
Peakuus ropenus. Tonyon. Hzomepus zamecmumeneu. Ilpumenenue Oensona. [lecmuyuouil.
TI'enemuueckas c6s3b apeHos ¢ Opyeumu y2nee000pooamu.

Ilpupoonvie ucmoynuku yeneo0opooos. Ilpupoonviti eas. Hegmob. [lonymuvie
Hepmsanvie 2azvl.  Kameumwwiii  yeonn. Ilepepabomrxa  nepmu.  Ilepeconka  negpmu.
Pexmuguxayuonnaa konounna. benszun. Jluepoun. Kepocun. Kpexune negpmenpooykmos.
Tepmuueckuil u kamanumuyeckuii kpexuneu. Iluponus3.

Kucjiopoacoaep:kauye opranHudeckne coeuHeHus.

Kucnopoacoaepxaiue opranndeckue coeauHeHus. OHOATOMHBIC MPEICTbHBIC CIUPTHI.
Knaccudukanus, HOMEHKIATypa, U30MEpHsl CIUPTOB. METaHON M ATAaHOJN KakK MpeaCTaBUTENH
NpeJeTbHBIX OJHOATOMHBIX CIUPTOB. [lepsuunblil, 6MOpUYHbLLL U MPEMUYHbLI AMOMbL Yerepood.
Booopoonas cease. Xumudeckre cBOMCTBA (Ha MpUMEpPe METaHOJA U 3TaHOJIA): B3aUMO/IeCTBHE
C HAaTpHeM KaK Crmocod YCTaHOBIEHHWS  HAJW4YUS THUAPOKCOTPYIIBI, pEeaKkmus ¢
raJloreHOBOJIOPOJIaMH  KaK CIIOCO0 MOJy4eHHs pacTBOpUTENEH, JeruapaTanus Kak crnoco0
MOJyYeHUsT OJTWIICHA. Peakius TOpeHus: CIupThl Kak TOIumBO. Cnupmosoe 6podiceHue.
@epmenmul. Bodopoonvie cea3u. llpumeHeHue MeTaHona M 3TaHojda. Pdusnonormyeckoe
JIeicTBHE METaHOJIa U ATaHOJIa Ha OPTaHU3M YeJIOBeKa. AIKO20IU3M.

MHoroaromMHbie COUPTHI. DTUIECHTIUKONb U TIHIEPUH KaK MPEICTaBUTENN TPEIeTbHbBIX
MHOTOATOMHBIX CIUpPTOB. KadecTBeHHast peakiysi HA MHOTOATOMHBIE CIIUPTHI U €€ TIPUMEHEHUE
JUTSL paclio3HaBaHUS TIUIEPUHA B COCTaBE KOCMETHYECKHX CpelCcTB. [IpakTudeckoe mpruMeHeHne
STHJICHIJIMKOJIS U TIIUIIEPHHA.

®enon. Apomaruueckue crnuptbl. CTpoeHue MoseKynbl (eHona. Bzaumuoe enusHue
amomog 6 Mmoaekyie ¢henona. Xumuueckue ceoUcmea: 83aumMooelcmeue ¢ Hampuem,
2uopokcuoom Hampus, opomom. Kauecmeennas peaxyus na ¢gperon.

[Tpumenenue denona.

Kap6ouumnsabsie coequnenus. KapOonunpHas rpymmna. Albaeruitas rpymmna. AjabIeruibl.
Keronsl. U3omepust u HoMeHKIIaTypa. [lonyuenue u xumuieckue ce0tcmea anvoecuoos. Peakyuu
OKUCNIeHUs U  NpucoeOunenus  anvoecuoos. Metananb (dopMmanplerua) W ITaHAIb
(ameTanmpAeTH) KakK TPEACTABUTENN TPENEIbHBIX allbJeTHA0B. KauecTBeHHbIE peaknuud Ha
KapOOHWJIBHYIO TPYMITy (peakiusi «CepeOpsHOro 3epKajiay, B3aUMOJIEHCTBHE C THIPOKCHIIOM
Menu (I1)) u ux mpumeHeHue a1 OOHAPYKEHHS TPEIEITbHBIX albJETHI0B B MPOMBIIIICHHBIX
CTOYHBIX BOJIaX. TOKCHYHOCTH anbaerunoB. [Ipumenenue hopManbaeruaa u aleTalbIerua.

KapGonoBwie kucnotel. Kapbokcunvhas epynna (kapbokcoepynna). Hzomepus u
HOMeHKAamypa KapooHogvix Kuciom. OIHOOCHOBHBIE MpeaeNbHbIE KapOOHOBBIE KHUCIIOTHI.
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Ilonyuenue 0OHOOCHOBHBIX NpeEOeNbHbIX KAPOOHOBbIX Kuciom YKCyCHas KHUCIOTa Kak
IPEJCTaBUTEIb MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHMCIOT. XMMHUYECKHE CBOMCTBa (Ha
IIpUMEpE YKCYCHOM KHCIIOTBI): PEAKLUU C METAJUIAMU, OCHOBHBIMHM OKCHJIAMH, OCHOBaHUSIMU U
COJSIMU KakK IIOATBEPXKICHHE CXOACTBA C HEOPraHMYECKUMHU KuciaoTamMu. Peaxnus
TepU(HKAINU KaK CIIOCO0 TMOJYYEHHUsS CIOXHBIX 3(GupoB. IIpuMeHeHne yKCyCHON KHCIOTBHI.
MypasbuHas kucnota. Aueratsl. [IpencraBienue o BbICIINX KapOOHOBBIX KUCIOTAX.

Cnoxuble 3¢upsl u xKupbl. Homenxnamypa. IlonydeHune, XUMHUECKHE CBOMCTBA
CJI0KHBIX 3¢upoB. Peakuus srepudukanuu. CioxxHble 3QUpbI Kak MPOAYKThl B3aUMOJEHCTBUSA
KapOOHOBBIX KUCJIOT CO cupTamu. [IpuMeHeHrne CI0KHBIX A(PUPOB B MUIICBON U TapProMepHOI
IPOMBIIIICHHOCTH. JKHUpBI KaK CIOXXKHbIE 3(UpPbI INIMLEPUHA U BHICIIMX KapOOHOBBIX KHUCIOT.
PacturenbHble M KMBOTHBIE JKUPBI, UX COCTaB. Pacrno3HaBaHHE pacTUTENbHBIX JKHPOB Ha
OCHOBAaHUM HX HeNpelenbHOro xapaxrepa. IIpumenenue xupoB. ['maposns wim OMbuUIEHHE
KHUPOB KaK CIIOCOO MPOMBIIIICHHOTO TIOTYYEHHUS COJIEH BBICIIMX KapOOHOBBIX KUCIIOT.

MBpbL14 KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT. Motromue cBoiicTBa Mblia. Cunmemuueckue
Morouue cpedcmea.

VYraeBogsl. Knaccudukamnus yrieBonoB. MoHocaxapuiiel. Onuzcocaxapuowl. Jlucaxapuipl.
Haxoxnenue yrieBogoB B Ipupoje. [70Ko3a Kak albIEeruAOCIHHUPT. DBPOKEHHE TINIHOKO3BI.
@®pykroza. Caxaposa. [udponus caxaposvi. Kpaxman M LeI0I03a Kak OMOJIOTHYECKHE
nojguMepbl. XUMHUYECKHE CBOMCTBA KpaxMala U LIEJUT0JIO3b! (THIPOJIU3, KAaUeCTBEHHAs! pPEeaKIIMsl
c HoJIOM Ha KpaxMmall U ee NMpPUMEHEHHUe A OOHapyKeHHUs KpaxMaya B IPOAYKTax MUTAHMSA).
[Ipumenenne u Ouoyormyeckas posib yriaeBojoB. [loHsTHEe 00 MCKYCCTBEHHBIX BOJIOKHAX Ha
IpUMepe alleTaTHOrO BOJIOKHA. Ayemunyenntonosa Knaccugurxayus 6010xkoH.

Wnentudukanysi OpraHMYecKHX COSAWHEHHWH. [ enemuueckas c6:a3b MedHcoy Kiaccamu
opzanuyeckux coeounenui. TUIBI XUMUYECKUX PEaKIHi B OpraHN4eCKO XUMUH.

A3oTcoaepxanie OpraHnyecKne CoeINHEeHusl.

AmuHokucHoTel U Oenku. CocTaB M HOMEHKIATypa. AmuHvl. Amunoepynna. AHUMUH.
Ionyuenue u xumuueckue ceolicmea aHuiuHa. AMUHOKHUCIOTHI KaKk aM(pOTepHbIe OPTraHUYECKUE
coequHeHus. Mzomepus u Homenknamypa. bunonapuoiu uon. llentunnas cBsa3s. buonornueckoe
3HaYeHHE 0-aMUHOKHMCIOT. OONacTH NpPUMEHEHUs aMHHOKUCIOT. Xumuueckue c80lcmea
amunoxkuciom. Ilenmuowi. I[lonunenmuovl. Inuyun. benxku Kak NpUpOIHBbIE OHOIMOIMMEPHI.
CoctaB u cTpoeHue OenkoB. XUMHUECKHE CBOICTBa OENKOB: THUIPONU3, JAEHATypalus.
Oo6HapyxeHue OeIKOB NP MOMOIIM KaueCTBEHHBIX (LIBETHBIX) peakuuil. [IpeBpaiienus 0eakoB
UK B opranusme. buonornueckue GyHKIum OenKoB.

Azomcoodepocawue eemepoyuxnuueckue coeounenus. Ilupuoun. I[luppon. I[lupumuoun.
Ilypun. Asomucmeie ocHogarus.
Hyxneunosvie kucnomet. Hykneomuowi. KomniemenmapHule azomucmole 0CHOBAHUS.
Xumus u 300pogve uenosexa. PapmakoI0cUdecKas Xumus.

Xumusn nonumepos

Hlonumepvi. Cmenensv noaumepuzayuu. Monomep. Cmpykmypuoe 36eno. Tepmonnacmuunsle
noaumepbl. CmepeopecynapHuvie noaumepul. Tonusmunen. Tlonunponunen.
Ionumempagpmopamunen. Tepmopeakmusnvie nonumepsi. PeronogopmanboeuoHvie cMObL.
Inacmmaccol. @enonnacmol. Amunonnacmol. Ilenonnacmol. Ilpupoonwvii xayuyx. Pe3una.
D6onum. Cunmemuueckue kayuyku. Cunmemuuecxkue onoxkna. Kanpon. Jlagcan.

JdemMoHcTpanuu.
e OOpa3supl OPraHMYECKUX BEIIECTB M MaTepualoB. Monenu MoOJIEKyJl OpPraHUYeCcKUX
BEIIIECTB
e OTHOUICHHE ANKAHOB K KUCIIOTaM, IIEJI04YaM, pacTBOPY IMepMaHraHata Kajusi 1 OpOMHOM

BOJIE.
e Mogenu Moziekyn romojoroB u u3zomepoB. [lomydyenue anerusieHa KapOUAHBIM
criocoOoM. B3anmMosneiicTBre aneTuiieHa ¢ pacTBOPOM IlepMaHraHata Kajust 1 OpOMHOI
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Bofoi. l'openue aunermsneHa. PasnoxkeHue Kaydyka NpH HarpeBaHWM U HCIIBITAaHUE
IPOAYKTOB  pa3joXkeHHs. 3HAKOMCTBO ¢ o0Opa3uamu KaydyykoB. beH3on Kkak
pactBoputens. I'openue Oenzona. OTHomeHne OeH3071a K OPOMHOI BOJE M PacTBOPY
nepMaHrasara Kaiaus. OKucieHue Tojryosna

e PacTtBOpeHue B aneToHE Pa3NUYHBIX OPraHUYEecKUX BemecTB. OOpa3mbl MOMOMUX H
YUCTALIUX CPE/ICTB.

e  OOpa3isl mIacTMace,

JlaGopaTopHbIe ONBITHI.
M3rorosieHue Moaesell MOJIEKyJl yIiIeBOA0POI0B

O3nakomiieHHEe ¢ 00pa3amu MpoAYKTOB HeTenepepaboTKu

Oxkwucnenne 3tanozna okcuaom menu (I71).

PacTBOpeHue raumeprHa B BOJE U peakius ero ¢ ruapokcuaom menu (I1).

Xumudeckue cBoicTBa (heHoma

Oxkwuciienne MeTanass (3TaHajs) OKCHIOM cepedpa.

Oxkwucienne Mmetanains (dtaHans) ruapokcuaom meau (I1)

PacTBOpHMOCTD KHMPOB, IOKA3aTENLCTBO HMX HEMPEJEIBHOTO XapakTepa, OMBUICHHE

KHPOB.

9. CpaBHeHHE CBOWCTB MbUIA i CHHTETUYECKHX MOIOIIUX CPEJICTB

10. CaoiicTBa II1IOKO3bI KaK aJIbJIETUAOCIHUPTA.

11. BsaumopeiicTBue caxapo3bl C THAPOKCUAOM KaJbLIMsL.

12. IlpuroToBieHue KpaxMajabHOIO KielcTepa U B3auMOJEHCTBHE C HOJIOM.

13. 'maponmu3 kpaxmana. O3HakoMIIeHHE C o00OpaslamMu NPUPOAHBIX M HCKYCCTBEHHBIX
BOJIOKOH.

14. [1BeTHbIe peakuuu Ha OeaKu

LNk wNE

IIpakTuyeckne padoTsl
1. «ITony4yeHnue >THIICHA U U3yUYEHUE €TO CBONUCTBY.
2. «ITonydyeHue YKCYCHON KHUCIOTHI U U3YYCHUE €€ CBOWCTBY.
3. «Pemrenue 3KCepUMEHTANBHBIX 33/1a4 Ha paclo3HaBaHHE OPraHUYECKHUX BEIIECTBY.
4. «Pacrio3HaBaHMeE JIACTMACC U BOJIOKOHY.

Conep:xanue yueOHoro npeamera 11 kiaace (344; 14. B Heenmo)

Teoperuyeckne 0OCHOBbI XMMHH

Crpoenne BemecrBa. (CoBpeMeHHass MOJEIb CTPOCHMsSI aroma. OJIEKTPOHHAs
KoHurypauust atomMa. Ocnognoe u 6030ydcoeHHvle cocmoanus amomos. Knaccudukanus
XMUMHYECKUX OJIEMEHTOB (s-, P-, d-amemeHTh). OCOOCHHOCTH CTPOSHHS JHEPreTHUYSCKHX
ypoBHelr aToMoB d-anmemeHToB. Ilepuoanyeckas cucteMa XUMHYecKHX diemeHToB J[.M.
MenneneeBa. @usznveckuii cmbica llepuoanmveckoro 3akona .M. MenneneeBa. Ilpuunubl u
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB JIEMEHTOB U UX COECIMHEHUH IO MEpUOJaM M TpyIIaM.
DJIEKTPOHHAs TPUPOJA XUMHUUYECKON CBS3U. DJNEKTPOOTPHUIATEIBLHOCTh. BUIbl XUMHUYECKOM
CBsI3U (KOBAJICHTHAas, MOHHAs, MeTaNIn4yecKas, BOJOPOAHAs) U MEXaHU3Mbl €€ 0O0pa3oBaHMUS.
Kpucmannuueckue u amopghnvie eewecmea. Tunvl Kpucmaniuyeckux peuiemox (amomuas,
MONEKYIAPHASA, UOHHASA, MEMAlIuiecKads). 3a8ucumocms QuauuecKux C8OUCmeE eewecmsea om
muna Kpucmaniuyeckou peuemxu. IIpyauHbl MHOro0oOpa3usi BEIIECTB.
XuMmuueckue peakuuu. ['oMoreHHble U reteporeHHele peakuuu. CKOpPOCTh peakuuu, ee
3aBHCHUMOCTh OT pa3JIUYHBIX (AKTOPOB: MPHUPOJbl PEArHPYIOMIMX BEIIECTB, KOHIIEHTpPAL[UU
pearupyomux BEUIECTB, TEMIIEpaTyphl, IUIOMAAM PEAKIMOHHON IOBEPXHOCTH, HaIM4UsA
Kataynu3aropa. Posb katanu3atopoB B IpUPOAE U MPOMBIIIJIEHHOM Npou3BoacTBe. OOpaTuMoCcTh
peakuuii. XMMHUYECKOe PABHOBECHE M €ro CMEIEHHE O] JeHCTBUEM pPa3IMYHbIX (aKTOPOB
(KOHLIEHTpalKs pearecHTOB WM MPOAYKTOB pEaKklUH, JaBJIE€HUE, TeMIepaTypa) A CO3JaHUs
ONTUMAJIbHBIX YCIOBUM NPOTEKAHU XUMUYECKUX MIPOLIECCOB. Jucnepchvie cucmemvl. Ilonamue
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o koanouoax (3onu, eeau). Mcmunnvlie pacmeopul. Peakium B pacTBOpax 3JIEKTPOIUTOB. pH
pacTBOpa Kak IOKa3aTeiab KHUCIOTHOCTH cpelpl. ['maponu3 coseidl. 3HaueHUEe THUApoJih3a B
Ouonornyeckux OOMEHHBIX Tpoueccax. OKUCINUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIUU B
pUpPOJE, MIPOU3BOJACTBEHHBIX  MpoLeccax M KU3HEIEATEIbHOCTH OpraHU3MOB.
Heopranuueckasi xumus

Mertamnbl. CriocoObl monydeHuss MetawioB. Jlerkue u Tsokénble MeTayuibl. JlerkoruiaBkue u
TyroriaBkue Meramuibl. Meramnunueckue 3neMeHTsl A-u b-rpynn. Meas. Hunk. Tutan. Xpowm.
Kenezo. Hukensb. Ilmaruna. Cmasbl. Jlerupyromue no6aBku. UEpuple Mmetaimibl. [[BeTHbIC
metaibl. YyryH. Cranb. JlernpoBanusie ctaiu. OKcubpl U THAPOKCUBI MeTaiioB. Hemerasibl.
[Ipocteie BemecTBa — HemeTayuibl. Yriaepon. Kpemuwmii. Azor. ®ocdop. Kucmopon. Cepa.
®top. Xnop. Kucnorusie okcunpl. Kucnoponcoaepxkaiiue kucinorel. CepHast Kuciora. A30THast
KHCII0Ta. BomopoiHble COeTMHEHNS] HEMETAILIIOB.

OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE CBOMCTBA ITPOCTHIX BELIECTB — METAIJIOB IJIaBHBIX U
NMOOOYHBIX MOATPYII (Meb, )KENe30) U HEMETAJUIOB: BOJIOPO/AA, KUCIOPOa, TaJOreHOB, CEPBI,
asora, pocdopa, yriaepona, kpeMHus. Koppos3usi MeTayuioB: BUABI KOPPO3UH, CIIOCOOBI 3aIIUTHI
METAJNIOB OT KOPPO3UHU. INeKmpoiu3 pacmeopos u pacniaeos. llpumenenue snekmponusa 6
NPOMbBLUTIEHHOCTU.

XuMUA U )KU3Hb

Hayuanbie metoabl mo3Hanust B XuMuu. McTounmku xumudeckor mHopmanmu. [Towmck
uH(pOpMallMK 10 Ha3BaHWM, HACHTU(UKATOpaM, CTPYKTYpHBIM (Qopmynam. MoaenupoBaHue
XUMHYECKHX IPOLECCOB W SBICHUM, XUMUYECKUN AHAIU3 U CUHmMe3 KaK METOJbl HaydHOI'O
MO3HAHMUSL.

Xumus u 310poBbe. JlekapcTBa, (epMEHTHI, BATAMUHBI, TOPMOHBI, MUHEPAIbHBIE BOIBI.
[TpoGiieMbl, cBsi3aHHBIE ¢ NMPUMEHEHHEM JIEKapCTBEHHBIX MpernapartoB. BpeaHble MPUBBHIYKU U
(dakTophl, pa3pylallue 310poBbe (KypeHHE, YHOTpeOJeHUEe ajKoroJis, HapKOMaHUs).
Panmonansnoe nutanue. ITuwesvie 0obasku. OcHo8bl nUWe8OU XUMUU.

Xumus B TIOBCETHEBHOU XKM3HU. Moromiue u yuctsmue cpeactsa. Cpedocmea 60pbowbl ¢
ObLIMOBLIMU ~ HACEKOMbIMU:  peneilieHmvl, uHcekmuyuosi. CpeacTBa IWYHOW THUTHEHBI U
kocMmeTHku. [IpaBuna 6e3omacHoOi pabOTHl ¢ €IKUMHU, TOPIOYMMH M TOKCUYHBIMU BEILIECTBAMU,
CpeacTBaMU OBITOBON XUMUHU.

XuUMHS U CeIbCKOE XO35HMCTBO. MuHepalibHble U opraHuyeckue yaoOpenusi. Cpencrtsa
3allUThl PACTEHUI.

Xumuss W dHepretuka. IIpupoaHble WCTOYHMKM yriieBOAOponoB. [lpuponsslii u
NOMYTHBIH He(pTAHOU ras3bl, UX cocTaB M ucnoib3oBaHue. CoctaB HePTH U ee mepepaboTKa.
Hedrenponykrsl. OkraHoBoe unciao OeH3uHa. OxpaHa OKpyXKarolled cpeapl Mpu
HedTenepepabOTKe M TPAHCHOPTHPOBKE HEDTENPOIYKTOB. AJIbTEpHATHUBHBIE HCTOUYHUKHU
SHEPIHH.

Xumust B crpoutenbctBe. Llement. beton. Ilonbop oONTHUMAambHBIX CTPOUTENBHBIX
MaTepuajoB B MPAKTUYECKON JESTENIbHOCTH YeJIOBEKa.

XUMHS U 3KOJIOTUS. XUMUYECKOE 3arpsA3HEHUE OKPYKAIOLIEH CPellbl U €r0 MOCIEACTBUS.
Oxpana rugpocdepsl, To4YBbl, aTMOchepsl, GI0pbl U hayHbl OT XUMUYECKOTO 3arpsi3HEHNUS.

JdemMoHcTpanuu.
o Monenn HOHHBIX, ATOMHBIX, MOJCKYJISIPHBIX H MCETANIMYCCKUX KPUCTATIMNYICCKUX
pEIETOK.

Mogenu MOJEKyI H30MEPOB U TOMOJIOTOB

Paznuunble TUTIBI XUMUUYECKUX PEAKLIUMA, BUAECOONBITHI IO OPraHUYECKOW XUMUHU.
OO0pa3siibl METAJIOB ¥ UX COSIMHEHUH, CIUTABOB.

B3anmoneiicTBre METAIOB C KUCIOPOAOM, KHUCIOTAMH, BOJIOM.

JlokazatenbcTBO aM(POTEPHOCTH ATFOMUHUS U €r0 THAPOKCHIA.

B3aumoneiicTBrue Menu M Kene3a ¢ KHUCIOPOJAOM; B3aUMOJCHCTBHE MEIHM W jKeje3a C
KHCJIOTaMU (CepHasi, COJsTHas ).

e [lonyuenue rugpokcuaos menu (L) u xpoma (1), okcuaa menu.
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BzaumopeicTBue OKCHIOB U THAPOKCUIOB METAIIIOB C KHUCIOTAMM.
JlokasarenbcTtBo am(poTepHOCTH coeauHennii xpoma(lll)

OO6pa3ibl HeMeTauIoB.

Monenu KpucTaIn4eckiX peméTok aaMasa u rpadpura.

HOHy‘IGHI/Ie aMMHUdKa W XJIOpOBOAOpPOJ4d, paCTBOPCHUEC HX B BOAC, AOKA3aTCIbLCTBO

KHCJIOTHO-OCHOBHBIX CBOMCTB 3THX BCIICCTB.

Coxuranue yrist U cepbl B KHUCIOPOJIE, OIPENEICHUE XMMHUYECKUX CBOMCTB IIPOJYKTOB
cropanus. BsamMmopnencrtsue ¢ MeIbIO KOHLUEHTPUPOBAHHOW CEPHOM  KUCIOTBHI,

KOHIEHTPUPOBAHHOI U pa30aBIIEHHOM a30THOM KUCIOTHI.
O0pa3ubl cpeAcTB OBITOBOM XMMHUHU, UHCTPYKIIMH 110 UX IPUMEHEHHUIO.

JlabopaTopHble ONbITHI.

1. U3ydenue BIusSHUS Pa3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUECKUX PEaKIIUN
2. OmnpeneneHue peakluy Cpeibl YHUBEPCATLHBIM HHIUKATOPOM.
3. T'maponm3s conei.
IIpakTuyeckue padoThl
1. IlpuroroieHue pacTBOPOB C 3a/laHHOI MOJISIPHON KOHLIEHTpALUED.
2. Pemienue 3kcriepuMEHTANIBHBIX 3314 110 TeMe «MeTasuibl»
3. PemieHue sKCiepUMEHTANBHBIX 33134 1o TeMe «HemeTasny
IIpoexkTHpOBaHUE COEPKAHMSA:
KonnuecTBo vacos
No /it Paznienbl, Tembl Pa6ouas
nporpamma
10 kaacc
Teopuss XMMHMUYECKOTO  CTPOEHHUS  OPraHMYECKHX
1.  |coemunenuii. [Tpupona xumMuueckux cBsize 4
2. VYrieBo10posl 10
3. |Kucnopozacoaeprkariye opraHu4ecKue coeIMHEHHs 11
4.  |A3oTcoaepxaliie OpraHn4eckre COeAMHEHUS 5
5. | XuMus nonumMepon 4
Hroro B 10 knacce: 34
11 kaace
[ToBTOopenue kypca xumun 10 knacca 1
Teoperuueckne 0CHOBbI XMMHH 19
Heoprannueckas xumus 11
Wroro B 11 kiacce: 34

TemaTu4yeckoe muIanHupoBanue Kypca xumun 10 kiaacc
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S 5 & S KOHTPOI
S < <] L(% g bHas
'5 = pabora
& KD
1. Teopusi XMuMHYECKOT0 CTPOEHHS 4
opranuveckux coequHenuii. [lpupoaa
XHMHYECKHX CBA3CH.
1 [Ipenmer opranmyeckod xumuu. Teopus
XUMHYECKOTO CTPOEHUS OpPraHHYECKHUX|
BEIIECTB.
2 OcHoBHbIE MOJIOKEHUS Teopuyl
XUMHUYECKOTO CTPOCHUSI OPTaHMYECKHUX
coenunenuit A.M. bytneposa.
3 | CocTosiHME  SJEKTPOHOB B  aToOMe.
ONEeKTpOHHAs  TMPUPOJIa  XUMHUUYECKHX
CBsI3€H B OPraHUYECKHX COCTUHEHUSIX
4 | Knaccudukarus COCITMHCHHH
OpPraHUYECKHUX.
1. YraeBoaopoasl 10
5 | DIeKTpOHHOE U TMPOCTPAHCTBEHHOE
CTpPOCHUE aTKaHOB. ['OMOJIOTH U U30MEPHI
AJIIKaHOB.
6 MertaH — npocCTenInil NpeaCTaBUTEb
AJIKaHOB.
7 | HenpenenbHble yriaeBOAOPOAbl. AJIKEHBI:
CTPOCHHE  MOJIEKYJd, TOMOJIOTHS U
HU30MEpHS.
8 | [Ipaktnueckas pabora 1 «Ilonyuenue Nel
STUJICHA W OTBITHI C HUM.
9 AJKagueHsl.
10 | AuerwieH U €ero roMOJIOTH.
11 benzon wu ero romonoru. CBOWHCTBA
OeH30J1a U er0 TOMOJIOTOB.
12 Tonyon. 3omepus 3amecmumenetl.
13 [IpupoaHble MCTOYHUKU YTIEBOJAOPOJIOB.
IlepepaboTka HEPTH.
14 | KonuTposabHass paGora 1 mno Temam| KPNel
«Teopus XUMHUYECKOTO CTPOEHUS
OPraHNYECKHUX COEIIMHEHNI,
«YTIeBOAOPOABI».
Kucaopoacoaep:kamme opranndeckue 11
coeJUHEeHH
15 | OgHoaTOMHBIE  NIpEAENbHBIE  CIUPTHI.

[Tonydyenne, XUMHUUYECKHE CBOICTBA W
MNPUMCHCHUC OAHOATOMHBIX HPCACIBHBIX
CIIUPTOB.
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16 | MHoOroaToMHbIE CIHPTBHI. 1
17 DEHOJIBI M apOMAaTUYECKUE CITUPTHI. 1
18 | KapGouuibHbie COEIMHEHUS — 1
alnpaeruasl U KetoHel. CBolicTBA U
IPUMEHEHHE alIbJCTHIOB
19 | KapOoHOBBIE  KHCIOTHL. ~ XUMHYECKHE 1
CBOICTBA M NpPUMEHEHUE OIHOOCHOBHBIX
npeebHBIX KApOOHOBBIX KUCIIOT.
20 | [Ipaktuueckass pabora 2 «llomydyeHue u 1 Neo2
CBOWCTBA KApOOHOBBIX KHUCIIOTY.
21 | CnoxHble 3GUPHI. 1
22 | XKupsl. Mororiue cpeacTaa. 1
23 | YrneBoasl. ['mroko3a. Onurocaxapu/sl. 1
Caxapo3a.
24 | Tlonucaxapuasl. Kpaxmai. Ilemromo3a. 1
25 | Ilpaktuueckas pabora 3 «Pemenue 1 Ne3
SKCIIEPUMEHTANIFHBIX 3a7a4 Ha MOJTy4YeHHE
¥ pacrio3HaBaHUE OPTaHUYECKUX
BEIIIECTBY.
A30TcoJepikalme OprannyecKue
coeJUHEeHHs
26 | AMHHEL 1
27 | AmuHokuCIOTHI. benku. 1
28 | A3zoTcomepkamiue — TeTePOLHKINYSCKHUE 1
coeanHeHusi. HykiienHOBbIE KMCIIOTHI.
29 | Xumus ¥ 3710pOBbE YEIOBEKa. 1
30 | KourpoabHast pabora 2 10 TemaM 1 KP Ne2
«Kucnopoaconepxampe  OpraHuYecKHe
COEZIMHEHUS», «A30TCOAEpIKAIINE
OpPraHUYeCKHe COSTMHEHUS.
XuMus MoJIMMepoB
31 |CuHTETHYECKHE MOIUMEPHI. 1
KoHieHcalMoHHbIE MTOJIUMEPBHI.
IIeHONIaCTHI.
32  [Ipaxktuueckas padora 4 «Pacrno3naBaHue 1 Neq
MIaCTMAcC M BOJIOKOHY.
33 |Opranuyeckasi XMMHsl, YSJIOBEK U MPHUPOJIA. 1
34  HToroBeIii ypok 1mo Kypcy xumun 10 1 JIKP

IKJIaccCa. HpOMC)KyTO‘-IHaSI arTecranus

TemaTnueckoe njaHupoBanue kypca xumuu 11 kiace
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1 IToBTOpenue kypca xumuu 10 kimacca 1
1. Teoperuyeckne 0CHOBbI XUMHH 19
2 Xumnueckui anemMenT. Hyknuasl. 1
N3oTonbl. 3aKOHBI COXpaHEHHS MAacChl U
SHEPrUU B XUMHUHU.
3 | llepuognueckwmii 3akoH. Pacmnpenenenue 1
3JIEKTPOHOB B aTOMAaX AJIEMEHTOB MaJIbIX U]
OOJIBIIINX TIEPUOJIOB.
4 | IlonoxxeHne B NEPUOAUYECKON CHCTEME 1
BOJIOPOJia, JAHTAHOUJOB, AKTUHOWUJOB U
HCKYCCTBEHHO MOJy4YE€HHBIX 2JIEMEHTOB.
5 BaneHTHOCTh M BaJICHTHBIE BO3MOXHOCTH 1
aTOMOB
6 OcHOBHBIE BHJBl XMMHUYECKOW CBS3H. 1
HoHHas 1 KOBaJIEHTHAs CBSI3b.
Merannuueckas cBsi3b. BonopoaHas
CBS3b.
7 | TIpocTpaHCTBEHHOE CTPOCHHE MOJICKYJI. 1
8 | Crpoenue kpuctamioB. Kpucramimueckue 1
pemérku. [Ipuunnbl MHOrooOpaszus
BEUIECTB.
9 [Kimaccudukarys XUMAYIECKUX PEaKIIHH. 1
10 (Cxopocts xuMuueckux peaknuii. Karamus. 1
11 [ Xumunueckoe paBHOBECHE U YCIIOBHS €TO 1
CMEILEHUSI.
12 lucriepcHbIE CHCTEMBI. 1
13 (CnocoObl BbIpakeHUs1 KOHIIEHTPALUU 1
[pacTBOpPOB.
14 llpaxmuueckas paboma [ 1 Nel
«IIpuroroBiieHrE PaCTBOPOB C 3aTAHHOMN
MOJISIPHOW KOHLICHTPALUEN).
15 [DaexTponuTHyeckast TUCCOIUAIINS. 1
Bonopoansiil nokasarens. Peakuuun
MOHHOr0o 0OMEHa.
16 [Cmaponm3 opraHMYECKUX U 1
HEOPraHUYECKUX COECANHEHUN.
17 [ Xumundeckue UCTOUYHUKH TOKa. P 1
CTaHJAPTHBIX JIEKTPOAHBIX TOTCHIIMAJIOB.
18 |[Koppo3swus MeTayioB u eé 1
[IpeyNpexICHUE.
19  Dnexrpomaus. 1
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20

KonTpoabHas padora 1 no teme
«TeOpeTI/I‘-IeCKI/IC OCHOBBI XUMHUUN»

KPNe2

Heopranuueckasi xummusi

11

21

OO01mas XapaKTepUCTHKA U CITOCOOBI
[OJTy4eHHSI METAJIJIOB.

22

0030p METATMYECKHUX dIEMEHTOB A- U b-
rpyIL.

23

Menb. Llunk. Tutan. Xpom. XKeneso,
HUKEIb, INIATHHA.

24

CrtaBel METAJLIOB.

25

OKCHIBI ¥ THIPOKCHIBI METAJLIOB.

[EEN

26

! Ipaxmuueckas paboma 2 «Peuienune
HKCIEPUMEHTAIbHBIX 3374 110 TEMe
«MeTtayisD.

[TPNe2

27

0630p HemeTamwioB. CBOMCTBA U
MPUMEHEHNE BOXKHEUIIINX HEMETAJIOB.

28

OO11ast XapaKTEepUCTHKA OKCUI0B
HEMETAJJIOB U KUCJIOPOICOIepKALIUX
KHCI0T. OKUCIUTENBHBIE CBOMCTBA CEPHOU
1 a30THOM KHCIOT. BoopoaHbie
COEIMHEHUs] HEMETAJLIOB.

29

I"eneTmyeckas CBA3b HCOPTraHNYCCKUX 1
OpPraHN4YCCKHUX BCUICCTB.

30

I Ipaxmuuecxas paboma 3 «Pemenue
PDKCIEPUMEHTAIBHBIX  33J1a4 110 TEME
«Hemeraiby.

TTPNe3

31

KonTposabHas pa6ora 2 1o reme
«Heopranuueckast XUMUs».

KPNe2

XuMHUA ¥ KU3Hb

32

XMUS B MMPOMBIIIJICHHOCTH. HpI/IHI_[I/IHBI
XUMHUYCCKOTO IMTPOMU3BOJCTBA. XHUMHUKO-
TCXHOJIOTHYCCKUC ITPUHIUIIBI
MPOMBIIIJICHHOI'O ITOJTYUYCHUA MCTAJLJIOB.
HpOI/I3BOI[CTBO YyT'yHa U CTaJIH.

33

Xumus B ObITy. XUMHUECKas
[IPOMBIIIIIEHHOCTh U OKPY’KAroIIasi Cpeia.

34

[IpoMexxyTOoUHast aTTecTanus.
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1. Ilepeuenr YMK:
OcHoBHasi IMTEpaTypa:

e Pymutuc I'.E., ®enpaman @.I'. Xumus. bazoseiii ypoenb. 10 kiacc. - M.: IIpocsemienue,
2020;

e Pymutuc I'.E., ®enpaman @.I'. Xumus. bazossiii ypoBenb. 11 kiacc. - M.: [Ipocsenienue,
2020.

JonoiHUTeILHAS JIUTEpaTypa:

e PaGoume mporpammel. Xumusa. Paboune mporpammsl. Ilpeamernas nunust yueObnukoB I'. E.
Pymsutuca, @®. I. ®Denpamana. 10—I11 xmaccel: ydeOHOe mocoOue s yduTenei
0011e00pa3oBaTeNIbHBIX OpraHu3anuii: 6a3oBbiii ypoBenb / M. H. AdanacreBa. —2-¢ uzm. —
M.: Ilpocsemienue, 2018. — 48 c.

e A.M. Cumonoga. Jluarnocruueckue tectsl 1o xumuu s 10-11 kmaccos.2017;

e H.H. I'apa. Xumus. Meroauueckoe mocobue ans yuurens Ypoku B 10 kiacce: mocobue st
yuuTenei o0ieo0pa3oBaTeNnbHbIX yupexaeHuil. — Mocksa «lIpocsemenuey, 2015;

e Kazannes I0.H. Xumus. 10 knacc. «Konctpykrop» Tekyiero koutposis.2017;

o Kysnenoa H.E. JleBkun A.H. 3amaunuk no xummu: YdeOHoe mocoOue i ydammxcs 10
KJ1acca 0011eo0pa3oBaTeNbHbIX yupexkaeHuil. — M.: Benrana-I'pad, 2017. -144c.

e Panenkuit A.M. Xumus. 10—11 kmaccsl. Junakrudeckuit matepuan.2017,
e Tapa H.H., I'abpycea H.U. Xumust. 10—11 kiaccel. 3a1aqHuk ¢ «1OMOIHUKOM».2017;
e Xwumus. 10 -11 knacc. BugeogeMmoncrpanuu.

2. KpuTepuu 1 HOPMBbI OLIEHMBAHMS 3HAHUN U YMEHUIi 00yUYaIOIIUXCS, OIleHKA MPAKTHYEeCKHX
yMeHHU

1. OuieHKa yCTHOTO OTBETA.

OtMeTKa «5»

- OTBET MOJIHBIM U MPaBUJIbHBIM HA OCHOBAaHUU U3YYEHHBIX TEOPHUIA;

- MaTepuai U3JI0KEH B ONPEIEIICHHON JIOTHYECKOU ITOCIIE0BATEIIBHOCTH, JINTEPATYPHBIM S3bIKOM;
- OTBET CAaMOCTOSITEIIHHBII.

Otmerka «4»

- OTBET MOJIHBIA U MPaBUWIbHBIA HA CHOBAHWU M3YYEHHBIX TEOPUH;

- MarepHuall U3JI0KEH B OMPEEIEHHON JTOTHYeCKOW MOCIe10BaTENIbHOCTH, IPU STOM JOMYILIEHBI JBe-
TPH HECYIIECTBEHHbIE OMIMOKH, UCIIPABJIEHHBIE N0 TPEOOBAHUIO YUUTENS.

O1MmeTKa «3»
- OTBET MOJIHBIN, HO MPU ATOM JIOMYIIIEHA CYIIECTBEHHAS OIIMOKA MJIM OTBET HETIOTHBIN, HECBSI3HBIMH.

OTMeTKa «2»:

- TIpH OTBEeTEe OOHAPYKEHO HEMOHMMAHHE YYal[UMCS OCHOBHOTO COJIEpKaHHs y4eOHOro maTrepuana
WJTU JIOTYIIIEHBI CYIIECTBEHHBIE OMMUOKH, KOTOPBIC YYAIIHICS HE MOKET MCIPABUTH MPU HABOISIINX
BOIIPOCAX YYUTENISI, OTCYTCTBHE OTBETA.

2. OueHKa OKCIEPUMEHTANbHBIX yMeHUH. OICHKa CTaBUTCS Ha OCHOBAaHUHM HAONIOACHUS 34
YYAIIUMHKCS ¥ TUCBMEHHOTO OTYeTa 3a padoTy.

OTMeTKa «5»:
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- paboTa BBINIOJIHEHA MOJHOCTHIO U IPABUIIBHO, CIEIaHbl MPaBUIbHbIE HAOIIOJCHHUS U BHIBOJIBI;

- OKCIIEPUMEHT OCYIIECTBJIICH IO IUJIAaHy C YYE€TOM TEXHHKU O€30MacHOCTH W MpaBUI pabOThHl ¢
BEIIECTBAMH U 000PYIOBaHUEM;

- TIPOSIBIICHBI OPTaHMU3ALMOHHO - TPYAOBBIC YMEHHS, MOANEPKUBAIOTCS YUCTOTA pabouero Mecra u
MOPATIOK (Ha CTOJIE, SKOHOMHO UCIOJIB3YIOTCSI PEaKTHUBBI).

OtMeTKa «4».

- paboTa BBIMIOJNIHEHA TPABHILHO, CJCIAHBI MPaBUIbHBIC HAOMIOJCHUS W BBIBOABI, HO TIPU ITOM
9KCIIEPUMEHT IPOBEJCH HE IOJIHOCThIO WIIM JONYINEHBI HECYIIESCTBEHHBbIC OIMMOKH B padoTe ¢
BEIIICCTBAMH M 000PYI0BAHHUEM.

OtMeTKa «3»:

- paboTa BBINIOJIHEHA MMPABHJILHO HE MEHEE YeM HAIOJOBUHY WIIM JIONYIIICHA CYIIIECTBEHHAs OITHOKA B
X0JIe JKCIIEpUMEHTa B OOBICHEHUH, B O(GOPMJICHUU pabOTHl, B COOJIOJCHHH IPABUJI TEXHUKH
0e30MmacHOCTH Ha paboTe ¢ BEUIeCTBAaMHU U 000pYJIOBaHUEM, KOTOpPAas HCIPABISICTCS 1O TPEOOBAHUIO
YUHUTEIIS.

OtMmetka «2»:

- nmomymieHsl ABe (W OoJiee) CyHIECTBEHHBIC OIMMOKHA B XOJIE: JKCIIEPHUMEHTA, B OOBSICHECHUH, B
odopmiteHnn paboThl, B COOTIOICHHUH MPABUJI TEXHUKU 0€3 OMACHOCTH MpHU pabOTe C BEIIECTBAMHU U
00opynoBaHUEM, KOTOPbIE YYAIIUKUCS HE MOXKET UCIIPABUTH JaXKe M0 TPEOOBAHUIO YUUTEIIS;

- paboTa He BBINOJIHEHA, Y YYaIlerocsi OTCYTCTBYET SKCIEPUMEHTAIbHBIC YMEHUSI.

3. OrmeHka yMeHUH peraTh pacueTHBIC 3a/1a4H.
OTMeTKa «5»:
- B JIOTHYECKOM PACCYKJIECHUH U PEIIEHUU HEeT OMUOOK, 3a7aua pelieHa palioHaIbHbIM CIIOCOO0M;

O1rMeTka «4»:
- B JIOTHUECKOM pAacCCYKICHHH M PELICHUS HET CYIIECTBEHHBIX OIIMOOK, HO 3ajlaya pelleHa
HEpalMOHAIBHBIM CIIOCOO0OM, UITH IOMYIIEHO He OoJiee ABYX HECYIIECTBEHHBIX OIIMOOK.

OrMmeTka «3»:
- B JIOTHYECKOM PACCYKJIECHUHU HET CYIIECTBEHHBIX OIIMOOK, HO JOMYIEHAa CYIIECTBEHHAsl OIINOKa B
MaTEeMaTHYECKUX pacyeTax.

OtMmeTKa «2»:
- IMEETCS CYIIECTBEHHBIE OLTUOKHU B JIOTHYECKOM PACCYKJACHUH U B PEIICHUH.
- OTCYTCTBHUE OTBETA Ha 3aJ]aHUE.

4. OueHka NTUCbMEHHBIX KOHTPOJBHBIX pPadoT.
Otmerka «S»:
- OTBET MOJIHBIA U MPaBUWIbHBINA, BO3MOXHA HECYIIECTBEHHAs! OLIHOKA.

OtMmeTKa «4»:
- OTBET HETIOJHBIN WK AOMYIIEHO He O0Jiee IBYX HECYIIECTBEHHBIX OMIHOOK.

O1MmeTKa «3»:
- paboTa BBIMOJHEHA HE MEHEE YeM HAIOJOBUHY, JOMYIIEHA OJHA CYIIECTBEH Has OImMOKa U MpHU
3TOM JIBE-TPU HECYILIECTBEHHBIE.

OTMeTKa «2»:
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- paboTa BBITIOJTHEHA MEHBIIIE Ye€M HAIIOJIOBHHY WJIH COJICPIKUT HECKOJIBKO CYIIECTBEHHBIX OITHOOK.
- paboTa He BBITIOJIHEHA.

[Ipu oneHKE BBIMTOJHEHUS MHUCHbMEHHONW KOHTPOJBHOW PabOTHl HEOOXOJWMO YYHUTHIBATH TPEOOBaHUS
eauHoro opdorpaduueckoro pexuma.

5. O1eHKa TECTOBBIX paboT.

Tectbl, cocTosALME U3 ISTH BOIPOCOB MOKHO MCIIONIB30BaTh I1OCJIE M3YYEHMs KaXKJIOTO MaTepualia
(ypoka). Tect u3 10—15 BompocoB ucnonb3yeTcst s nepuoandeckoro koutpois. Tect uz 20—30
BOIIPOCOB HEOOXOAUMO HCIIONIb30BATh JIJIsl MTOTOBOTO KOHTPOJIS.

IIpu oneHMBaHUM UCIIONB3YETCS CIIEAYIOIas MIKala: JUIsl TECTa U3 ISATH BOIIPOCOB

* HET OIMOOK — OLIEHKA «5»;

* 0/IHa OIIHUOKA — OLIEHKa «4»;

* IB€ OLIUOKU — OLIEHKA «3»;

* TpU OLIMOKH — OIIEHKA «2».

Jns Tecta u3 30 BonpocoB:

* 25—30 npaBWIBHBIX OTBETOB — OLICHKA «5»;

* 19—24 npaBUIIbHBIX OTBETOB — OIIEHKA «4»;

* 13— 18 npaBUIIbHBIX OTBETOB — OIIEHKA «3%»;

* MEHbIIIE 12 TpaBUIIbHBIX OTBETOB — OIIEHKA «2).

6. Onenka pedepara/noknana. Pedepar oreHuBaeTCS MO CICTYIOIIUM KPUTEPUSIM:

* coOoIeHNe TpeObOBaHUH K ero 0pOpPMIICHHIO;

* HEOOXOJAMMOCTh W JIOCTATOYHOCTh JUIS PACKPBITUS TEMbl IPHBEICHHOH B TEKCTe pedepara
uHpOpMaINH;

* yMEHHEe 00y4aroIIerocsi CB000/JHO M3JlaraTh OCHOBHBIC HJICH, OTPaKEHHBIC B pedepare;

* CIOCOOHOCTh OOYYaroIIErocss MOHATh CYTh 3aJaBacMbIX YICHAMH AaTTECTAI[MOHHOW KOMHCCUH
BOMPOCOB ¥ C(HOPMYTHPOBATH TOUHBIC OTBETHI HA HUX.
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