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Pabouas nporpamma paspaborana Ha ocHoBe DenepanbHOro ToCyAapcTBEHHOr 0 CTaH1apTa
cpennero odmiero oopazopanus u nporpammbl: Epemun B.B., [Ipo3nos A.A., Ky3smenko H.E., Jlynun
B.B. «Ilporpamma kypca xumun 10-11 kmaccoB o01ieo0pa3oBaTenbHbIX yUpexkIeHud. ba3oBblii
ypoBeHb», JIpoda, 2013roa, nonymiena MuHuCTepcTBOM 00pa3oBaHus 1 Hayku Poccuiickoit denepanunu.

CTpyKkTypa nporpaMmmsbI:

1. TInanupyemsle pe3yabTaTbl OCBO€HUS IporpaMMsl 1o xumuu 10-11 k.
2. Copnepxanne nporpammsl mo xumun 10-11 krmacc.
3. TemaTuueckoe IUIaHUPOBAHKUE IO XUMHUH T10 TOJAM U3YUCHHS.

1. InanupyemMble pe3yabTAThI 0OCBOEHHSI MPporpaMmbl o xumun 10 — 11 kiace
Juunocmmuuie:

TOTOBHOCTh W CIIOCOOHOCTH OOyYaromuXCs K CaMOPa3BUTHIO M CaMOBOCITUTAHHWIO B
COOTBETCTBUU C 00IIECYCIIOBEYCCKIMHI [IEHHOCTSIMH U H7callaMU TPaKIaHCKOTO OOIIeCTBa;

MPUHATAE W peaTu3alys IEHHOCTEH 3J0poBOro W 0e30macHoro o0pasza KU3HH,
OepekHOe, OTBETCTBEHHOEC W KOMIIETEHTHOE OTHOIICHHE K COOCTBEHHOMY (PH3UYCCKOMY H
TICUXO0JIOTUIECKOMY 3JI0POBBIO;

HENPHSTHE BPEAHBIX MMPUBBIUEK: KYPSHHUS, YITOTPEOICHHS aJTKOTOJISI, HAPKOTHKOB.

YBOXCHHE K CBOEMY HapOJy, YyBCTBO OTBETCTBCHHOCTH Iepea PoauHOM, TopaocT 3a
CBOM Kpal, CBOIO PouHy, MpoIIIoe U HACTOsIEe MHOTOHAIMOHAJIBHOTO Hapoaa Poccuu;

NPUHATHE  TYMaHUCTHMYECKHUX  LIEHHOCTEH,  OCO3HaHHOE,  YBOXHUTEIbHOE U
no0poxenaTelbHOE OTHOIIEHHE K APYrOMY YEJIOBEKY, €r0 MHEHUIO, MUPOBO33PEHHIO;

CIOCOOHOCTH K CONEPEKUBAHUIO U (POPMHUPOBAHKE MO3UTUBHOTO OTHOILIECHUS K JIIOJSIM, B
TOM YHCJIE K JIULaM C OrPaHUYEHHBIMU BO3MOKHOCTSIMH 370POBbSI U WHBaJIWAaM; OepexHOe,
OTBETCTBEHHOE M KOMIIETEHTHOE OTHOIICHHE K (PU3MYECKOMY U TCHUXOJOTUYECKOMY 3/I0POBBIO
JPYTUX JII0JIel, yMEHUE OKa3bIBaTh MEPBYIO TOMOIIb;

pa3BUTHE KOMIIETEHUUH COTPYIHUYECTBA CO CBEPCTHUKAMH, JE€TbMHU MIIQJIIETO
BO3pacTa,  B3pOCIBIMM B  OOpa3oBaTeilbHOW,  OOIIECTBEHHO  IOJIE3HOH,  y4yeOHO-
HCCIIeIOBATENIbCKON, MPOSKTHOM U APYrUX BUIAX JESATEIbHOCTH.

MHUPOBO33PEHHUE, COOTBETCTBYIOIIEE COBPEMEHHOMY YPOBHIO DPa3BUTHS  HAYKH,
3HAYUMOCTHU HAayKH, TOTOBHOCTh K HAy4YHO-TEXHUYECKOMY TBOPUYECTBY, BIIAJCHHUE JIOCTOBEPHOU
uHpopmanrend 0 MepeloBbIX JOCTHKEHHUSIX U OTKPBITUAX MUPOBOM M OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYUHBIX 3HAHUAX 00 YCTPONCTBE MHpa U 00IIECTBa;

TOTOBHOCTh M CIOCOOHOCTH K 0Opa3oBaHUIO, B TOM 4YHCIIE CaMOOOPa30BaHMIO, Ha
MPOTSHKEHUU BCEM JKU3HU; CO3HATEIHLHOE OTHOIICHHE K HEMPEephIBHOMY OOpa30BaHUIO KakK
YCIIOBUIO YCIIEUTHON MpodeccnoHanbHOM U 00IIIECTBEHHON AeATeIbHOCTH;

JKOJIOTHYECKas KyJabTypa, OepeXHO€ OTHOLIEHUS K POIAHON 3emiie, MPHPOJHBIM
6orarctBam Poccum u Mupa; MOHUMaHHUE BIMSHHUS COLIMATBbHO-DKOHOMHYECKUX TMPOIIECCOB Ha
COCTOSTHUE TPHUPOIAHON M COIMANBLHOM Cpelbl, OTBETCTBEHHOCTh 3a COCTOSIHME MPHUPOJIHBIX
pPECYPCOB; YMEHUS W HaBBIKA Pa3yMHOTO MPHPOJOTIONB30BAHUS, HETEPIUMOE OTHOIIECHHE K
JNEUCTBHUSAM, MPHUHOCSIINM BpEA DKOJOTHUH; NPUOOPETEHHE OIbITa HKOJIOTO-HAMpaBIEeHHON
JesITeNbHOCTH;

OCO3HAHHBII BbIOOp Oynyiiel mpodeccuu Kak MyTh U cnocol peanu3aniu COOCTBEHHBIX
KU3HEHHBIX TJIAHOB;

MOTPEOHOCTh TPYAUTHCS, YBAXKEHHE K TPYAY U JIOJSIM TPYAa, TPYIOBBIM TOCTHKEHUSM,
T0OpPOCOBECTHOE, OTBETCTBEHHOE M TBOPUYECKOE OTHOIIEHHWE K pa3HbIM BHJAAM TpPYAOBOI
JeSITEeTHOCTH.

Memanpeomemnmnuie:



PeryasiTuBHbIe yHUBepcaibHbIe YueOHbIE 1eiCTBUS

CaMOCTOSITEJIbHO OMpPEAeNATh eI, 3aJaBaTh MapaMeTpbl U KPUTEPHUH, MO KOTOPHIM
MOXHO OIPEACIUTD, YTO 11eJIb JOCTUTHYTA;

CTaBUTh U (POPMYIHPOBATH COOCTBEHHBIC 3a7a4d B 0OpPa30BATEIIBHOUN NEATEIHHOCTH H
KU3HEHHBIX CUTYaIIMSIX;

BBIOMpPATh TYTh JOCTIDKEHUS IEIH, IUIAHUPOBATh pEIICHUE TIOCTABJICHHBIX 3a/ad,
ONTUMU3UPYS MaTepUaTIbHbIC U HEMATEepUaAIbHBIC 3aTPATHI;

Opranu30BbIBaTh A()(HEKTUBHBIA IMOUCK PECYPCOB, HEOOXOJMMBIX JUISL JOCTHIKCHHS
IIOCTABIICHHOM IICIIH;

COTIOCTABJISITH MOJYYEHHBIN PE3yabTaT ACSITEIBHOCTU C MOCTABICHHOM 3apaHee LETbIO.
Ilo3naBaTebHBIE YHHBeEpPCAJbHbIE YueOHbIE e CTBUS

HCKaTh U HAXOJUTh 0000IIEHHBIE CTIOCOOBI PEIICHUS 33/1a4, B TOM YUCIIE, OCYIIECTBIISATh
pa3BepHYTHI WH()OPMAIMOHHBIM TOWCK M CTaBUTh HAa €ro OCHOBE HOBbIe (yueOHBIE U
M03HABaTENIbHbIE) 3a/1a4H;

KPUTUYECKH OIICHHBAaTh W WHTEPIPETUPOBATh HMHPOPMALMIO C PA3HBIX MO3HIIHM,
pacrno3HaBaTh U GUKCUPOBATH MPOTUBOPEUHS B MH(OPMAITMOHHBIX UCTOUYHUKAX;

WCIIONb30BaTh PA3JIMYHBIE MOJEIbHO-CXEMATUUYECKUE CPEJCTBA ISl TMPEJCTaBICHUS
CYIIECTBEHHBIX CBSI3€Ml M  OTHOLICHHW, a TakKke NPOTUBOPEYHUH, BBISBICHHBIX B
WH(POPMAITMOHHBIX UCTOYHUKAX;

HaxOJIUTh W TIPHUBOJIUTH KPUTHUYECKUE apTyYMEHTHI B OTHOIIEHUU JIEHCTBHHA M CYXKICHHUI
JIPYroro; CHOKOWHO M Pa3yMHO OTHOCHUTHCS K KPUTHYECKHM 3aMEYaHHsIM B OTHOIICHUU
COOCTBEHHOTO CYXJCHHS, pacCMaTpUBaTh UX KaK PeCypc COOCTBEHHOTO Pa3BUTHS,

BBICTPaWBaTh UHIMBUIYAIbHYIO 00Pa30BaTEIbLHYIO TPACKTOPHIO, YIUTHIBAS

OTPAaHUYEHUS CO CTOPOHBI JPYrUX YYAaCTHUKOB M PECYPCHBIE OTPAHUYCHUS; MEHATH U
yAEpKUBaTh Pa3HbI€ MO3UIIUU B TO3HABATEILHON JEATEIBHOCTH.

KoMMyHMKaTUBHbIE YHHUBeEpPCaJbHbIE y4eOHble N1eCTBUSA

OCYILECTBJIATh JICJIOBYI0 KOMMYHHMKAIIMIO KaK CO CBEPCTHUKAMH, TaK MU CO B3POCIBIMU
(kak BHYTpH 00pa30BaTEIbHOW OpraHW3AlMH, TaK M 3a €€ MpeeiaMH), oa0upaTh MapTHEPOB
JUTSL ISTIOBOM KOMMYHHUKAIIMM WCXOJ U3 COOOPaKEHUM PEe3yJbTaTUBHOCTH B3aUMOJICUCTBUS, a
HE JIUYHBIX CUMIIATHI;

MPYU OCYIIECTBIICHUH TPYNIOBON pabOThl OBITh KaK PYKOBOJHUTEIEM, TaK M YJICHOM
KOMaH/Ibl B Pa3HbIX POJIAX (TeHepaTop WJeH, KPUTHK, UCIIOJHUTEIb, BBHICTYAIOIINMA, SKCIIEPT U
T.1.);

pa3BEpHYTO, JIOTHYHO M TOYHO WU3JIaraTb CBOIO TOYKY 3PEHHUSA C HCMOJIb30BAHUEM
aJICKBAaTHBIX (YCTHBIX U MUCHBMEHHBIX) S3BIKOBBIX CPEJICTB;

IIpeaMeTHBIE pe3y/ibTAThI
OOyyaromuiics Hay4YuTCs:

packpblBaTh Ha MPUMEPax poJib XUMUU B (POPMHUPOBAHUM COBPEMEHHON HaydHOU
KapTUHBI MUpa U B MPAKTUYECKOU JACATEILHOCTU YEIOBEKA;

JEMOHCTPUPOBATh HA MpUMEpax B3aUMOCBS3b MEXIY XUMHUEHW U JIpYyrUMU
€CTECTBEHHBIMU HAYKaMU;

pacKpbIBaTh Ha MpUMeEpax MOJI0KEHUsI TEOPUU XUuMUUYecKkoro crpoeHust A.M. Byrneposa;

noHuMmarth ¢uznueckuit cmeica [lepuoanueckoro 3akona J[.M. MenneneeBa u Ha ero
OCHOBE OOBSCHATh 3aBHUCHMOCTh CBOWCTB XHMHYECKHX D3JEMEHTOB U OOpa30BaHHBIX HMH
BEILIECTB OT AMEKTPOHHOIO CTPOCHUS aTOMOB;

OOBSACHATH MPUUYMHBI MHOTO00pa3us BEIIECTB Ha OCHOBE OOIIMX MPEACTaBICHUN 00 MX
COCTaBE U CTPOCHUHU;

MPUMEHATh MPAaBUIIa CUCTEMATUYECKOW MEXIYHAPOJIHOM HOMEHKIATypbl KaK CpeACTBa
pa3nuYeHus U UACHTU(UKAIIMY BEUIECTB 10 UX COCTABY M CTPOCHHUIO;

COCTaBIISAITh MOJICKYJISIPHBIE U CTPYKTYpHBIE (OPMYIbI OpPraHMYECKHUX BEHIECTB Kak
HOocUTeNneld WH(OpMAalMM O CTPOCHHUM BEIIECTBA, €r0 CBOWCTBAX W TPUHAICKHOCTH K
ONIpEIETIEHHOMY KJIaCCy CO€ITMHEHUIA;



XapaKTepU30BaTh OPraHUYECKUE BEIECTBA [0 COCTaBy, CTPOCHUIO M CBOICTBaMm,
yCTaHaBIMBAaTh NPUUMHHO-CJIEICTBEHHBIE CBS3U MEKY JAHHBIMU XapaKTEPUCTUKAMU BELIECTBA;

MIPUBOJUTE IPUMEPBl XMMHUYECKHUX PEaKLUH, PacKpbhIBAIOLUIMX XapaKTEpHbIE CBOICTBA
TUIMYHBIX TPEICTABUTENCH KIACCOB OPTaHUYECKUX BEUIECTB C IENBI0 UX WACHTHU(HUKAIHNUA U
00BsICHEHUS 00J1aCTH TPUMEHEHHS,

[IPOrHO3UPOBATh BO3MOKHOCTh MPOTEKAHUSI XUMUYECKHX PEaKUMil Ha OCHOBE 3HAaHUU O
TUIAX XMMUYECKON CBA3HM B MOJIEKYJIAX PEareHTOB U UX PEaKIMOHHON CIOCOOHOCTH;

UCII0JIb30BAaTh 3HAHUA O COCTAaBE, CTPOCHUM M XMMHUYECKHX CBOMCTBaX BEIIECTB IS
0€3011aCHOTO MPUMEHEHUS B IPAKTHUECKON JIeSITeIbHOCTH;

MPUBOANTH MPUMEPHI PAKTUYECKOTO MCIOIb30BaHUS MPOAYKTOB MepepadoTKu HePTU H
IPUPOJHOTO Tra3a, BbICOKOMOJIEKYJIIPHBIX COEIMHEHUN (IOJIMATUIIEHA, CUHTETUYECKOTO
Kay4dyKa, alleTaTHOT'O BOJIOKHA);

MIPOBOJUTH OMBITHI MO PACMO3HABAHUIO OPraHUYECKHX BEIIECTB: INIMIIEPUHA, YKCYCHOMN
KHCJIOTBI, HETPEAEIbHBIX )KUPOB, TIIFOKO3bI, KpaxMaia, OElIKOB — B COCTaBe MUILEBBIX TPOIYKTOB
1 KOCMETHUYECKUX CPEJICTB;

BJIAJCTh MpPaBWJIAMU U HpueMaMu 0e30macHOi paboThl ¢ XMMHUYECKMMHM BEIIECTBAMU U
1abopaTopHBIM 000PYI0OBAHUEM;

YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XUMUYECKOHN peakliy U CMEIIEHUs XUMUYECKOTO
paBHOBECHSI OT pa3dUYHbIX (DAKTOPOB C LENbIO OMNpPENEIeHHUs ONTUMAJbHBIX YCIOBUMN
MIPOTEKAHUS XMMHUYECKUX MPOIIECCOB;

MIPUBOIUTH IPUMEPBI THIPOJIN3a COJIEH B MOBCEHEBHOM )KU3HHU YEJIOBEKa;

MPUBOJUTE TPUMEPHl  OKHUCIUTEIIbHO-BOCCTAHOBUTENBHBIX pPEAKIMH B  MPUPOJIE,
MIPOU3BOJICTBEHHBIX MPOIIECCAX U KU3HEAESATEIbHOCTH OPraHU3MOB;

IPUBOAUTH MpPHUMEPbl XMMUYECKUX PpEaKluil, pacKpbIBalOIIMX OOIIHEe XUMHYECKHE
CBOMCTBA MPOCTBIX BEUIECTB — METAJIIIOB U HEMETAILIOB;

IIPOBOJIUTh PAacyeThl HA HAXOXKICHUE MOJEKYISIpHOW (opMysbl yrieBojopoaa Io
IIPOIYKTaM CrOpPaHMsl M IO €ro OTHOCHTEIBHOW IUIOTHOCTH M MAacCOBBIM JOJISIM JJIEMEHTOB,
BXOJSIIIIUX B €r0 COCTaB;

BJIaJIeTh MpaBWIaMH O€30MacHOro OOpalleHus C €IKMMH, TOPIOYMMHM U TOKCUYHBIMU
BELIECTBAMH, CPEICTBAMU OBITOBOW XUMMUU;

OCYILIECTBIIATh IMOMCK XUMHUYECKON MHGpOpMALUH 10 Ha3BaHWSIM, HICHTU(UKATOpaM,
CTPYKTYpPHBIM (hOopMyJIaM BELECTB;

KPUTHYECKM  OLEHMBATh M  HMHTEPIPETUPOBATh  XUMHMUYECKYIH0  HMHGOpPMAIHUIO,
COJIEpKAIYIOCs B COOOLIEHUAX CPEICTB MaccoBOM nH(popmanuu, pecypcax MHTepHeTa, Hay4HO-
MOIYJISIPHBIX CTaThsIX C TOYKU 3PEHUS €CTECTBEHHO-HAYYHOM KOPPEKTHOCTHU B LIEJISAX BBISBIICHUS
OLIMOOYHBIX CYKACHUN 1 GOPMUPOBAHUS COOCTBEHHOM MO3ULINH;

NPEJCTaBIATh IYTH PELIeHHs INI0OANbHBIX NpoOIeM, CTOSAIIMX Mepesl YeIOBEUECTBOM:
9KOJIOTUYECKUX, SHEPT€TUUECKUX, CHIPbEBBIX, U POJIb XUMHH B PELIEHUN 3TUX IIPOOIEM.
OO0y4aromuiics MOJIy4uT BO3MOKHOCTD HAYYHTbCH:

WJUIIOCTPUPOBATh Ha IPUMEpPAX CTAHOBJIICHHE U HBOJIIOLMIO OPraHUYECKOM XUMHUHU Kak
HayKH Ha pa3jIM4HbIX HCTOPUYECKUX ITAllaX €€ pa3BUTHS;

UCIOJb30BaTh METOJIbl HAYYHOTO TO3HAHUS MpPU BBINOJHEHUH NPOEKTOB U Yy4eOHO-
HCCIIEIOBATENIbCKUX 3a/1ady 10 M3YYEHHUIO CBOMCTB, CIIOCOOOB MOJIydeHHMsS M PAaCHO3HABAHUS
OpPraHMYECKUX BEILECTB;

OOBSICHATh TMPUPOAY U CIOCOOBI 00pa30BaHMA XUMHUYECKOH CBSI3M: KOBAJEHTHOM
(MoNApHOM, HEMOJSIPHOM), MOHHOM, METaIJIMYeCKO, BOJOPOAHOM — C IENbI0 ONpeAereHus
XMMHMUYECKON aKTUBHOCTH BELIECTB;

YCTaHABIMBaTh T'€HETUYECKYIO CBS3b MEXJy KJIacCaMH OPraHMYEeCKMX BELIECTB JUIS
00OCHOBaHMA NPUHIMIIKAIBHON BO3MOXHOCTH TMOJYYEHHS OPraHUYeCKUX COEJUHEHUH
3aJJaHHOTO COCTaBa U CTPOEHUS;



yCTaHABIMBATh B3aUMOCBSI3H MEXy (aKTaMU U TEOPHEH, MPUINHON U CIICJICTBUEM MPU
aHalM3e MPOOJIEMHBIX CHUTyallMd ¥ OOOCHOBAaHMM TIPUHUMAEMBIX PEIICHUH Ha OCHOBE
XUMHWYECKHUX 3HAHUU.

2. Cojiep:kaHue NpPOrpaMMbl 10 XUMHH
10 kaacc

BBenenue
XuMUs B psily €CTECTBEHHBIX HayK. MeTO/1bl HAy4HOT'O IO3HAHMSL.
Tema 1. Teopusi cTpoeHus M KI1accu(PUKALMA OPraHUYeCKUX BellecTB
[Ipenmer u 3HaueHUe opraHuyeckoil XuMuu. CTpyKTypHasi TEOpUsl OPraHUYECKUX COEAUHEHUM.
YrneBogopoasl U MX (yHKUHMOHAJIbHbIE Npou3BoAHbIE. [loHsATHE 00 yriepoJHOM cKelere U
¢byHkMoHanpHOM Tpymme. M3omepus. I'omonorus. HomeHknaTypa opraHM4eCKHX BEILECTB.
OcHOBHBIE KJIacChl OpraHuyecKux coeAnHeHnil. Kimaccudukanusi opraHndeckiux peakiui.
Tema 2. Yruiesoaopoasl
[IpenenbHble YrieBOJOPOAbl. DTHIEHOBBIE YIJIEBOJIOPOJbl. AIETHICHOBBIE YIJIEBOJOPOIBI.
ApoMaTudeckue yriieBoJ0PO/IbI.
Jemoncmpayuonnsie onvimel. bpomupoBaHue rekcaHa Ha CBETy. [ opeHUe MeTaHa, JTHIIEHA,
arierusieHa. OTHOIIEHHE MeTaHa, JTHJIEHA, alleTWIeHa W OeH30Jla K pacTBOpaM IepMaHraHaTa
Kanusi u O6pomHoi Boje. [lonyuenue sTuneHa peakuuen Jeruaparaldy 3TaHONA, aleTHIeHa —
TUIPOJIN30M KapOua KaJlblus.
Jlabopamopnwie onvimwt. 1. CocraBieHue MojJelied MOJIEKYJ alkaHOB. 2. B3ammopeiictBue
ankaHoB ¢ OpomoM. 3. CocTaBiieHHE MOJIeTe MOJIEKYI HEMpeneabHbIX COeTUHEHHI.
Tema 3. Kucsiopoacoaep:kamue u a30Tcojep:xaiiyue OpraHudeckue coelMHeHu sl
Couptel. ['oMonoruueckuid psAx MPEaeiabHbIX OJHOATOMHBIX CHHUPTOB. DU3MYECKHE U
XUMHUYECKUe (ropeHHe, OKUCICHHE B albJeruj, Aerupartanus) cBoiicTBa staHoisa. [lomyyenue
(6pokeHHE TIIFOKO3BI, THApATAIlMs JTUJICHA) U NMPUMEHEHHUE 3TaHoja. TOKCHYECKOoe ICHCTBHE
METaHOJIa U 3TAaHOJIA Ha OpraHu3M. MHOroaTOMHbIE CIIUPTHI. DTUJIEHIJIMKOIb U TIUUEPUH KaK
MPEACTABUTEIN MHOTOATOMHBIX CIUPTOB. KauecTBeHHAs peakiusi HA MHOTOATOMHBIE CITUPTHI.
®enou. PU3nvecKue U XUMUYECKHE CBOMCTBA B CPaBHEHHH cO cripTaMu. [I[puMenenue ¢eHona.
KauecTtBenHnsie peakiuu Ha (peHoI.
Anpaerunpl. GopMmanpierul M aneTanbAETU] KaK MPEICTABUTEIN aJbJCTHI0B. XHWMUYECKHUE
CBOJMCTBa (peaklys OKUCICHUS B KUCIOTY U BOCCTAaHOBIIEHUS B cUPT). KauecTBeHHbIE peakiuu
Ha KapOOHWJIbHYIO TPYIIITY.
Kap6onoBbie kucinotel. MypaBbuHas U yKCyCHasi KHCIOTBHI Kak IpPOCTEHIlNe MpeAcTaBUTEIN
MpelelbHbIX  OJHOOCHOBHBIX  KapOOHOBBIX  KHCIOT. (CBoicTBa  YKCYCHOM  KHCIIOTHI
(B3auMoelicTBHE C METAJUIAMU, OKCHIaMU METAIIJIOB, TUAPOKCUAAMU METAJIIOB U
colsiMu; peakius orepudukanuu). [lomyueHne W TpUMEHEHHWE YKCYCHOM  KHCIIOTHI.
[TaneMUTHHOBAS ¥ CTEAPUHOBAS KUCIIOTHI.
Crnoxubie 3¢upbl U Kupbl. Crnoxsble 3(QUpPBl Kak MPOIYKTHl B3aUMOJEHCTBUS KHUCIOT CO
cnuptaMu. ['uaponus cnoxkueix 3gupoB. [Ipumenenne caoKHbIX 3pUpoB.
XKupsl kak cioxkHble 3(QUPBl TIHIEPUHA U KUPHBIX KapOOHOBBIX KUCIOT. PacTuTenbHble U
’KMBOTHBIE JKUPBI, KX COCTaB, pa3linuue B CBOHCTBaX. OMBIICHUE KUPOB. MBLIA.
VYraesojsl. [lonstue o0 yrieBogax. I'mroko3a Kak mpeacTaBUTENh MOHOCaxapuaoB. bpoxeHnue
III0KO3bl. POTOCHHTE3. 3HAUEHUE U IPUMEHEHHE TIIFOKO3BI.
Caxapo3a Kak NpeAcTaBUTENb AUCAXAPUIOB.
Kpaxman u memnono3a Kak HpeAcTaBUTENH mosncaxapuioB. VX cTpoeHue, Ouosiornyeckas
pouib. I'maponus nonucaxapuos. IIpumenenune nonmucaxapuaos.
Amunbl. CTpoeHHEe U CBOWCTBAa aMMHOB. AMHUHBI Kak OpraHudeckue ocHoBaHusi. OcobeHHOCTH
aHWJIMHA M €ro XMMHYECKHEe CBOICTBa (B3aUMOJIEWUCTBHE C COJISIHOM KHUCIOTOM M OpOMHOM
Boj0#). [Tonyuenue anununa no peakuuu H.H. 3ununa. [Ipumenenue anuimHa.
AmuHokucnotel. benku. I'mMMIMH M amaHuH Kak NPEACTaBUTENN NPUPOAHBIX AMHHOKHCIOT.
AMHMHOKHCIIOTHI Kak aM(OTEepHbIE OpraHMYecKre coeTMHeHNs (B3auMO/IeCTBIE CO IeT0YaMu U



kucinotamu). OOpazoBaHue noiunenTuaoB. benku kak mosmunentuabl. CTpyKTypa OeTKOBBIX
Mmouiekya. CBoiicTBa 0enKkoB (ropeHue, THAPOIN3, LBETHBIE peakiuu). buojormueckas poiib
OEJKOB.

I'eneTndeckas CBA3b MEXIy KilacCaMU OPraHMYECKHX coeluHEeHMU. [IoHATHE O reHeTnyecKou
CBSI3U U FEHETUYECKUX PsIIax.

Jemoncmpayuonnvie onvimer. OKUCIEHUE dTaHOJa B anbjaeruja. KauecTBeHHblE peakiuu Ha
MHOTOATOMHBIE CIIUPTHL. PacTBOpuMOCTh ()eHONAa B BOJE MpHU OOBIYHOW TeMmepaType W NpHU
HarpeBannu. OcaxaeHnue ¢eHona u3 pactsopa (GEHOIATa HATPUS MO JICHCTBHEM YIIIEKHUCIOTO
ra3a. KauectBennsie peakuuu Ha (eHoi. Peakius cepeOpsiHOTO 3epkana. OKHUCICHUE TIIOKO3bI
runpokcugom meau (II). Peakums anmnmmua ¢ OpomHON Bojoil. KauecTBeHHas peakuusi Ha
kpaxman. Kosutekuus aMHUHOKUCIOT. Jl0oKa3aTenbCTBO HaMW4ust (DyHKIMOHAJIBHBIX TPYII B
pacTBopax aMHMHOKUCIOT. PacTBopeHue u ocaxnaeHue OenkoB. L[BeTHble peakiuu OENKOB.
I'openne nTrubero nepa v WEPCTIHON HUTH.

Jlabopamopusie onvimeot. 4. CBoiicTBa 3THIIOBOTO criupTa. 5. CBoiicTBa riuiepuHa. 6. CBoiicTBa
YKCycHOM KucnoThl. 7. CBoiicTBa OeH30MHON KucioTel. 8. ['maponu3 acnupuna. 9. CpolicTBa
rroko3bl. 10. [[BeTHBIE peakiuy OeNKoB.

Tema 4. BoicokoMo/1eKYJISIPHBIE BelleCTBA

[lonstne o mnonumepax. [lonmumepusanuss M TOJUKOHAEHCAIUS KaK METOJbl TOJYYESHHUS
nonmuMepoB.  CoBpeMeHHblE  TOJUMEpHble  MaTepuainbl.  [lmactmaccsl  (NOJIMATHIIEH,
MOJIUIIPOTIUJIEH, TOJUCTHPOJ, TOJMBUHUIXJIOPUA, MOJUATUIEHTepedTanar), 31acToMepbl
(xayuykwu, pe3uHa). CHHTETUYECKHE U UCKYCCTBEHHBIE BOJIOKHA.

Jemoncmpayuonnvie onvimel. Konnekuuym 1jgacTMace, 3JacTOMEpOB, BOJOKOH. [opeHue
LEJUTYJIOHU1A.

Jlabopamopnwie onvimel. 11. OTHOLIEHHE CHUHTETMYECKUX BOJIOKOH K PacTBOpaM KHCIOT M
LIET0YEH.

Ilpakmuueckue padomut. Nel. PacriozHaBanue mactmacc. Ne2. Pacio3HaBaHHe BOJIOKOH.

11 kaacc

Tema 1. BemecrBo

Baxueillye MOHATUS XUMHH: «aTOM», «MOJIEKYJIa», «OTHOCHUTEJIbHAs aTOMHas Macca» u
«OTHOCUTENBbHAsI MOJIEKYJISIpHAasE Mmaccay». BeliectBa MONEKYISIPHOIO U HEMOJIEKYJISIPHOTO
ctpoenus. Ctpoenue aroma. M3oronsl. CTpoeHHE 3JEKTPOHHBIX 000J04YEK aToMa. DIeKTpOHHAs
koHpurypamus aroma. Otkpeitne J[. WM. MenneneeBbim  Ilepuoanueckoro  3akoHa.
[Tepuoanueckuit 3axoH (popmymupoBka JI. 1. MenneneeBa u coBpemMeHHast (pOpMYyIUPOBKA).
KopoTkuii u anunHbIN BapuaHThl [lepuoanueckoit cuctemsl. Ilepuoasl u rpynmsl. 3HaueHue
[lepuoanueckoro 3akona u Ilepuogmueckoit cucremsl. Hayunwiii noasur [[. M. Menneneesa.
3aKOHOMEPHOCTH H3MEHEHUs CBOMCTB 3JIEMEHTOB, MPOCTHIX BELIECTB, BBICIIMX OKCHUIOB U
TUAPOKCUIOB B Tpymmnax u nepuonax [lepuonndeckoii cucteMsl (Ha MpuMepe 3JIEMEHTOB MaJlbIX
MIEPHOJIOB U TJIABHBIX MOATPYIII).

Tunsl xumudeckoii cBs3u. KoBajaeHTHas CBS3b. HOHOpHO-&KHGHTOpHHﬁ MCXaHHU3M O6pa3OBaHI/IH
KOBaJIeHTHOM cCBsA3W. MoHHas CBs3b. THIbI KpUCTATNIMYCCKUX  PCHICTOK. PaCTBopBI.
PaCTBOpI/IMOCTB TBEPAbIX BCHICCTB, JKHJIKOCTE M Ta30B B BOJE. Cnoco0Obl BBIPAKCHUA
KOHICHTpaluKu paCTBOPOB.

MaccoBas mojs pacTBOPCHHOI'0 BCHICCTBA. KOJ'IJ'IOI/II[HLIG pacTBOPHI. HpI/IMepH KOJIITIOMJHBIX
CHCTEM B IIOBCEAHEBHOM KU3HHU.

3J'IeKTpOJ'II/ITI/ILICCKa$I JUCcCcoranms. Kucnorsoctn CpCabl. I/IH,Z[I/IKaTOpLI. BO,[[OpOI[HBIf/'I
IIOKa3aTcJib.



Hemoncmpayuonnvie  onvimol. Paznmuunsie  gopmel  [lepuoamveckoit  cucremsr  J.U.
MenneneeBa. Ddpdext Tungans. [lonydeHne u nepekpuCTALIN3AIMS HOAMIA CBHHIIA («30JI0TON
JOXKIb»).  DIEKTPOIPOBOJHOCTH  PAacTBOPOB  3JEKTPOJUTOB.  3aBUCUMOCTb  CTEIEHU
AIIEKTPOIUTUYECKOM IUCCOLMAIMY YKCYCHON KHUCIIOTHI OT pa3zdaBieHus pactBopa. Onpenenenue
KHCJIOTHOCTH CPCAbI IIPHU MOMOIIIHU YHUBCPCAJIbHOTO HHAUKATOPA.

Jlabopamopusie onvimot. 1. BomopoaHblii moka3areb.
Tema 2. XuMnuecKue peakunu

VYpaBHEHUS] XUMUYECKUX PEAKIUH U pacueTsl Mo HUM. Kiraccuuranus XuMHUYECKUX peakiuii B
HEOpPraHUYeCcKOM U opraHnyecko xumuu. Peaximu nonHoro obmena. Ilonstue o ruaponmse
couieil. KauecTBeHHBIE peaKIuu Ha HEOPraHWUYECKUE U OpraHnveckue BemecTsa. OKUCIUTEIBHO -
BOCCTaHOBUTEJIbHBIE PEAKLMU. DJIEKTPOJIU3 PACIUIABOB U pPacTBOpPOB coiiel. ['anbpBaHHueckue
JJIEMEHTBI U AKKYMYJIATOPBI.

Jlemoncmpayuonnsie onvimepl. [Ipumepsl peakiiuii IOHHOTO 0OMEHa, UAYIIHNX ¢ 00pa3oBaHUEM
0caJika, Ta3a Ui BOAbl. MeqHO-IIMHKOBBIN TaIbBAaHUYECKUH DJIIEMEHT.

Jlabopamopuste onvimel. 2. llpu3Haku NPOTEKAHUS XUMHUYECKHX peakmuil. 3. VYcimoBus
MpOTEeKaHUs peakuuii uoHHoro oOmena. 4. KauectBeHHble peakiuu. 5. OKUCIUTETHHO-
BOCCTaHOBUTEJIbHBIE PEAKITHH.

Ilpakmuueckue padomepl. 1. Penienrne Ka4eCTBEHHBIX 3a/a4.
Tema 3. Heoprannueckasi Xumus
Knaccugukanus HeopraHMueCKrX BEIIecTB.

OO0mue CBOWCTBA HEMETAIOB. XHMMHYECKHE CBOMCTBA HEMETAUIOB Ha IMPUMEPE TajOTCHOB.
Hemerannel kak THIMYHBIE OKUCTUTENU. B3anuMoelicTBre ¢ MeTaiiaMu, BOJIOPOJOM U APYTUMU
HeMmeTauiamu. CBOMCTBA HEMETAJJIOB KaK BOCCTAHOBUTEIICH.

OOmuMe cBOMCTBA METAJIOB. XUMHYECKHE CBOMCTBA METAJNIOB KAaK BOCCTaHOBUTEICH.
B3anmopeiicTBie METAIOB C HEMETAJUIAMU, BOJIOM, KUCIOTaMU M PaCTBOpaMHU CoJieid. MeTasisl
B MOpUpOJIe. DJIEKTPOXUMHUYECKUIN psn HanpsokeHuil mertamioB H.A. bekeroBa. Ilonyuenue
MetaiuioB. Metaiutyprusi. CriaBsbl.

KOppO?)I/IH METAJUIOB KaK OKHCIHUTEIBHO-BOCCTAHOBUTEIbHBIN Imponecc. Crioco051 3allIUThI
MCTAJJIOB OT KOPPO3HHU.

Jlemoncmpayuonnvie onvimel. BzaumonelicteBue  OpOMHOW BOABI C  HOAWIOM  Kajusl.
B3aumopelictBue amoMuHus ¢ H0J0M. B3auMojelicTBue MeIu ¢ KOHIIEHTPUPOBAHHOM a30THOM
KHCJIOTOHM. AJIFOMOTEPMHSI.

./Iaﬁopamopnbte onvimol. 6. O3HAKOMJIEHHE CO CBOMCTBaMHM HeMmeTaiuioB. 7. BrITecHeHue
TraJIOrCHOB U3 paCTBOPOB HUX cojiei. 8. O3HaKOMJIEHHE CO CBOMCTBAaMU METAJUIOB U CIUIaBoB. 9.
OKpaCKa IIJTaMCHH COJIIMHU MCTAJIJIIOB.

Ilpakmuueckue padomet. 2. [lonydeHne MEIHOTO KyIopoca.

Tema 4. HayuHble 0CHOBBI XMMH4€CKOI0 IIPOM3BOCTBA

Ckopocte xuMuueckoil peakiuu. DakTopsl, OT KOTOPBIX 3aBUCUT CKOPOCTb pEaKLUU.
OO6patumele peakuuu. Xumudyeckoe paBHoBecue. [Ipunnun Jle [Hatense. Karanus. [IpuHuumnst
XMMHUYECKOTO INPOU3BOJCTBA HA IIPUMEPE NPOU3BOJCTBA CEpHOM KUCIOTHL. lIpuponnsiii ra3 u
pa3BUTHE DHEPIrEeTUKHU.



[leperonka u kpekuHr Hedru. KokcoBanme yrns. Bomopoanas suepretuka. IlepcnexTuBbl
pa3BUTHUS XUMHUYECKOW HAayKH M XUMHUYECKOIO IPOU3BOJACTBA. XUMHUS U IpoOieMa OXpaHbl
OKpYKaroILlEel Cpeibl.

Jemoncmpayuonnvie onvimol. 3aBUCUMOCTb CKOPOCTH PEAKLMHM OT IMPHUPOJbI BEILIECTB Ha
IIpUMepe B3aUMOJICHCTBHS PACTBOPOB Pa3IMYHBIX KHUCJIOT OJWHAKOBOM KOHIIEHTPALlMM C
OJMHAKOBBIMU KYCOUYKaMU (FpaHy.HaMI/I) OUHKa W OJWMHAKOBBIX KYCOYKOB pPa3HbIX MCTAJIJIOB
(MarHus, MHKA, ¥eje3a) C paCTBOPOM COJISHOM KHUCIIOTHI. B3auMozelicTBue pacTBOPOB CEpHOI
KHUCIIOTBI C pPacTBOpPaMH THOCYNIb(aTa HATpHsl Pa3IUYHONM KOHIEHTpALlMM M TEMIIEpaTyphbl.
Mogene kunsmero cios. Pa3snokeHue nepokcuga BOAOPOAA C IOMOILIBI0 HEOPraHUYECKUX
KaTaJIu3aTOPOB U MPUPOIAHBIX 0OBEKTOB, COJAEPKAIIMNX KaTaslasy.

Jlabopamopusie onvimot. 10. CkopocTh XuMuuecko peakiuu. 11. XuMuueckoe paBHOBECHE.
Tema 5. XuMusd B )KU3HU U 00IECTBE

Xumus numu. JlekapctBeHHsle cpenctBa. Butamunbl. boitoBast xumus. Kien. OrGenuBarenu.
Motomue u yuctsnme cpeacrtsa. CTupaibHbIE MOPOITKA. XUMHS B CTPOUTENbCTBE. [IMTrMEeHTHI 1
kpacku. llemeHT u OeToH. XuMHS B CEIbCKOM XO3siicTBE. WHCEKTHUIUABI M TIECTUIIUIIBIL.
CpenctBa 3amutsl pacteHui. Penemnentel. KocMernueckas xumus. Buapl Tormea. OKTaHOBOE
9ucio OeH3MHOB. TpaJUIIMOHHBIE KepaMudeckne Matepuaibl. CTEKI0. «3eJeHas) XUMHUSL.

Jlabopamopmuvie onvimel. 12. 3HaKOMCTBO C MHUHEpAIbHBIMU YIOOPEHUSIMU U H3Y4EHUE HX
cBoicTB. 13. Moromue cpeacTna.

3. TemaTuueckoe IJIAHUPOBAHUE 11O XUMHUH 110 rogaM H3yUYCHU.

10 knace
Ne Ha3zpanue paznena Kon-Bo yacos
1 Tema 1. OCHOBHBIC IOHATHS OPraHUICCKOW XUMUHU 6
2 Tema 2. YriieBoaopoisl 6
3 Tema 3. Kucrmopomoconepskamme 1 A30TOCOaepIKaIIne 16
OpPTaHWYECKHE COSTHEHIS
4 Tema 4. BeicokoMOIEKyIIsipHBIE BEIECTBA 4
5 Peseps 3
Uroro 35
11 xnacc
No HasBanue paznena Kon-Bo yacos
1 Tema 1. Bemectso 9
2 Tema 2. XMIMUYECKHUE PEAKIIUN 10
3 Tema 3. Heoprannueckast XuMust 10
4 Tema 4. HayuHble OCHOBBI XUMUYECKOTO ITPOU3BOJICTBA 4
5 Pezeps 1
Uroro 34
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