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1. Ilnannpyemble pe3yJbTaThl OCBOCHUSI Y4eOHOro NpeaMera

JInuHOCTHBIE pe3yJIbTAThI:

— B IICHHOCTHO-OPHECHTALIMOHHOW cdepe —OCO3HAHHE POCCHUUCKON  TIpakIaHCKOM
UJCHTUYHOCTH, MATPUOTHU3MA, YyBCTBA TOPIOCTH 32 POCCUIMCKYI0 XUMUUECKYIO HAYKY;

— B TPYIOBOH c(hepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpY NanbHeiIIel oOpa3oBaTeIbHOM
TPAeKTOPHUH B BBICUICH LIKOJIE, T/Ie XUMHUSI SIBJISETCS TPOGUIHPYIOIIEH JUCIUILTNHOM;

— B M03HABATEIHHON (KOTHUTUBHOW, HHTEIICKTYaIbHOW) chepe — YMEHHE YIPAaBISATh CBOCH
MO3HABATEJILHON JESATeNbHOCThIO, TOTOBHOCTh U CIIOCOOHOCTh K OOPa30BaHUIO, B TOM YHCIIE
camMo00pa30BaHMIO, Ha MPOTSKEHUU BCEH JKM3HU; CO3HATEIBHOE OTHOILICHHWE K HEMPEPHIBHOMY
00pa30BaHUIO KaK YCIOBUIO YCHEIIHON MpodeccroHalbHON U OOIIECTBEHHOW NEATeIbHOCTH;
(dopMHpOBaHNE HABBHIKOB SKCIIEPUMEHTAIBLHON M MUCCIIEA0BATENBCKOM NEATEILHOCTH; YUacTHE B
nyOJIMYHOM TPEJICTaBICHUH PE3YyJIbTaTOB CaMOCTOATEIbHOW IMO3HABATEIHHOW NEATEIbHOCTH;
ydyacTue B NPOQPWIbHBIX OJUMIIMANAX pPA3JIMYHBIX YPOBHEM B COOTBETCTBUU C JKEIAEMbIMU
pe3ynbTaTaMH U aJIeKBaTHON CaMOOLIEHKOM;

— B cdepe cOepexeHUsT 3I0POBbS — IMPHHATHE W peANM3alusl IIEHHOCTEH 310pOBOTO H
Oe3omacHOro o00pasza JKHU3HHM, HENPUSATHE BPEAHBIX NPUBBIYEK (KypeHUs, YHOTpeOIeHHs
aJIKOT0JIs1, HAPKOTUKOB) Ha OCHOBE 3HAHMM O CBOMCTBAaX HAPKOJIOIMYECKHUX M HAPKOTHUYECKUX
BEIIECTB; COOJIIOJICHUE TMpaBU TEXHUKH Oe3omacHOCTH Tipu paboTe ¢ BElIeCTBAMU,
MaTepualiaMH | MpoleccaMu B yueOHOM (Hay4uHO#) 1abopaTOpUH U Ha MMPOU3BOJICTBE.

- cdepe OTHOIICHUN 00yYarOMIMXCs K OKPYKAIOIIEMy MUPY, KUBOU MPHUPOJIE, XyI0KECTBEHHOM
KYJIbTYpE:

— MHPOBO33pPEHHE, COOTBETCTBYIOIEE COBPEMEHHOMY YPOBHIO Pa3BUTHS HAyKH, 3HAYMMOCTH
HayKH, TOTOBHOCTb K HAyYHO-TEXHMYECKOMY TBOPYECTBY, BIAJEHHE JIOCTOBEPHOM
uH(popMalel 0 MEPEeqOBBIX JAOCTHKEHHUSIX U OTKPBITUSX MHUPOBOM M OTEYECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTh B HAYYHBIX 3HAHUSIX 00 yCTPOHCTBE MUpPA U OOIIECTBA;

— TOTOBHOCTb U CITIOCOOHOCTH K 00Pa30BaHMIO, B TOM YHCJIE CaMOOOpPa30BaHMIO, HA MPOTSHKEHUH
BCEH JKM3HHM; CO3HATEIbHOE OTHOIIEHWE K HENPEpPhIBHOMY OOpa30BaHUIO KaK YCIOBHIO
yCIIEHIHOM NMpo(hecCHOHaIbHON U 00IIECTBEHHON AEATENbHOCTH;

— DKOJIOTHYECKasl KylbTypa, OepekHOe OTHOLIEHUS K POJHOW 3eMile, IPUPOJHBIM OoraTcTBam
Poccun u Mupa; moHuMaHue BIUSHUS COLIMATHHO-9KOHOMHUYECKUX MPOIIECCOB Ha

COCTOSTHUE NMPUPOJHON U COLMAIBHOM Cpellbl, OTBETCTBEHHOCTb 3@ COCTOSIHUE IPUPOJIHBIX
pECYpCOB; YMEHHsI U  HaBBIKH  Pa3yMHOTO

IPUPOIONOIB30BaHUS, HETEPIMMOE OTHOIICHHE K JEHCTBUAM, IPUHOCSILIUM BPE]l IKOJIOTUH;
nproOpeTeHue OMbITa FKOJIOTO-HAPABICHHON JeATeNbHOCTH;

— ACTETUYECKOE OTHOLIEHUS K MUPY, TOTOBHOCTh K 3CTETHUYECKOMY 00YCTPONHCTBY COOCTBEHHOTO
ObITa.

-B cepe (HU3nUecKoro, MCUXOJOTUUECKOTO, COMHAIBHOTO W aKaJeMHUYECKOTO OJIaromoIyqus
00yJaromuxcs:

— (hu3HyUecKoe, SMOIMOHATIBLHO-TICUXO0JIOTHYECKOe, COLUaIbHOE Oyaronoinydyne oO0yJaromuxcs B
KHU3HU 00pa3oBaTeIbHON OpraHU3aIiH, OIYIIEHHE JeThbMU 0€30MMaCHOCTH U TICUXOJIOTHYECKOTO
KoM(opTa, HHPOPMAIIIOHHOM 6€30IaCHOCTH.

MertanpeameTHbie pe3yJibTAThI

PerynsiTuBHbIe yHUBEpCAJIbHbIE Y4eOHbIE 1eiicTBUS BbINYCKHUK HAYYHUTCS:

— CaMOCTOSATENLHO OMPEAENsATh IeNH, 3a/1aBaTh MapaMeTPbl U KPUTEPUHU, IO KOTOPHIM MOXKHO
OTIPEeNUTh, UTO LIE€JIb TOCTUTHYTA;

— OIIGHMBATh BO3MOXHBIC TOCIEJCTBUSA JIOCTHKEHHS IOCTABICHHON I B JESATEIbHOCTH,
COOCTBEHHOM >KU3HM M KU3HHU OKPYXKAIOUIUX JIFOJIEH, OCHOBBIBASICh Ha COOOPAKEHUSIX STUKU U
MOpaJIH;



— craBuTh u (GOPMYIHUPOBATH COOCTBEHHBIE 3a/adyll B 0O0pa30BaTENbHOW NEATEIHHOCTH U
YKU3HCHHBIX CHTYaIlUsX;

— OLIEHUBATh PECYPCHI, B TOM YHCJIE BpeMs U JApyrue HemaTrepHallbHble Pecypchbl, HEOOXOIUMbIE
JUTSL IOCTUYKEHUS TTOCTaBICHHOM LIeIu;

— BBIOMpAaTh NYyTh JOCTIXKEHHS II€JIM, IUIAHUPOBATh pEIIeHHE IIOCTaBJICHHBIX 3ajad,
ONTUMU3HPYS MaTepUAIIbHbIE U HEMaTEepUAIbHBIC 3aTPATHI;

— opranu3oBbIBaTh 3G EKTHUBHBIA MOHUCK PECcypcoB, HEOOXOAMMBIX HJSi JOCTH)KEHUS
IMOCTaBJICHHOM 1ICIIH;

—COMNOCTABJISAITH MOJYYEHHBIN PE3YJIBTAT AEATEIbHOCTH C IIOCTABJIEHHOM 3apaHee LENbIO.
KoMmyHnkaTuBHbIE:

BbInyCKHUK HAY4YUTCSH:

—OCYIIECTBIIATD JIEJTOBYI0 KOMMYHHUKAIIMIO KaK CO CBEPCTHUKAMU, TaK U CO B3POCIIBIMU

(kak BHYTpH 0Opa3oBaTeNbHON OpraHu3aliy, TaKk U 3a ee MpeaesamH), MoJ0upaTh MapTHEPOB
JUISL 1EJIOBOM KOMMYHUKALIUU UCXOJ U3 COOOpaK€HUIl pe3yabTaTUBHOCTU B3aUMOJEHCTBUS, a
HE JIMYHBIX CUMIIATH;

— MPU OCYIIECTBICHUU TPYIIIOBON padOTHI OBITh KaK PYKOBOJIUTEIEM, TaK M YWICHOM KOMAaH/IbI B
pa3HbIX poJsX (TeHeparop uaeH, KPUTUK, UCTIOTHUTENb, BEICTYIAIOIIHMA, SKCIIEPT U T.1.);

— KOOpPAWHUPOBATh M BBHINOJHATh pabOTy B YCIOBUSX PEATBHOTO, BHUPTYAJIbHOTO H
KOMOMHHPOBAHHOTO B3aUMOJICHCTBHS;

— Pa3BEpPHYTO, JIOTUYHO U TOYHO M3JIaraTh CBOIO TOYKY 3PEHHS C MCIIOJIb30BAHHEM aJIeKBATHBIX
(YCTHBIX M MUCbMEHHBIX) SI3BIKOBBIX CPECTB;

— pacmno3HaBaTh KOH(QIMKTOTCHHBIC CUTYallMd W TPEJOTBPAIIAaTh KOH(IUKTH JO WX aKTHBHOU
¢a3bl, BEICTpanBATh JEIOBYIO U 00pa30BaTEIbHYI0 KOMMYHHKAIIUIO, H30eras

JUYHOCTHBIX OLIEHOYHBIX CYXICHUN

IHo3HaBaTenbHbIC

BohinycKHUK HAYy4YUTCS:

-MCMOJIb30BaTh YMEHUS M HaBBIKM pPAa3JIMYHBIX BHUJOB I[103HABATEIBHOW JIESTEIBHOCTH,
MPUMEHSATh OCHOBHBIE METOJIbI MO3HAHUS (CHUCTEMHO-WH(DOPMAIMOHHBIN aHaIu3, HaOI0ICHHE,
U3MepeHne, MPOBEJeHNE JKCIIEPUMEHTa, MOJCIUPOBAHKE, MCCIEAOBATEIbCKasl AEATEeIbHOCTD)
JUTSL N3YYCHHS PA3IMUYHBIX CTOPOH OKPYIKAIOIICH JIeWCTBUTEIIBHOCTH

- BIIQJIeThb OCHOBHBIMU MHTEJIEKTYAJIbHBIMHU OTeparusMu: (popMyIHpOBKa TUIIOTE3bI, aHATH3
Y CHHTE3, CPAaBHEHHE U CHCTEeMaTu3alus, 0000IeHne 1 KOHKPETU3aIlsl, BBISBICHHE TPUIHNHHO-
CJIE/ICTBEHHBIX CBSI3¢ M TOUCK AaHAJIOIOB; -OPUEHTHUPOBATHCA B PA3NMYHBIX HMCTOYHUKAX
uH(pOpMaIMK, KPUTUYECKH OILIEHMBATh W WHTEPHPETUPOBATH HH(POpPMAIIMIO, MOTy4aeMyIo W3
pPa3IMYHBIX UCTOYHUKOB;

- HCTOJIb30BaTh PA3JIMYHbIC UICTOUYHUKH JJIs TTOTYISHUSI XUMUYIECKON MH(POPMAIIH, TOHUMATh
3aBUCHUMOCTh COJIep>KaHus U (HOpMBI TPeJCTaBlIeHUs WH(DOPMALIUK OT HeNeil KOMMYHUKAIUUA U
azpecara;

- -HCTOJb30BaTh CPEACTBA HH(POPMAIIMOHHBIX 1 KOMMYHHKAITMOHHBIX TEXHOJOTHH (Janee
UKT) B pemeHnn KOTHUTUBHBIX, KOMMYHUKATHBHBIX W OPTaHM3AIMOHHBIX 3aJad C
coOroIeHIEM TpeboBaHUit SPrOHOMUKH, TEXHUKH 0e30IacHOCTH, TUTHEHBI,
pecypcocOepeKeHusl, TPABOBBIX M ITHYECKUX HOPM, HOpM HHGOPMAIIMOHHONW 0€30MacHOCTH; -
BIIAJETh SI3bIKOBBIMU CPEJICTBAMH, B TOM YHCIE M SI3bIKOM XHUMHH, SCHO, JIOTMYHO M TOYHO
W3JIaraTh CBOIO TOUKY 3PEHHS, UCIIOJIB30BATh aJIE€KBATHBIC S3BIKOBBIE CPEACTBA, B TOM YHUCIE U
CUMBOJIbHBIE (XMMHUYECKHUE 3HAKH, (HOPMYIIBI U YpaBHEHHS);

-MCKaTh M HaXOJUTh OO0OOIIEHHBIE CIOCOOBI PEIICHHs 3a/Jad, B TOM YHCIE, OCYIIECTBIATH
pa3BepHYThI HHQPOPMAIIMOHHBI TOUCK ¥ CTaBUTh HAa €ro OCHOBE HOBBIC (yueOHBIE U
MO3HABATENIbHBIE) 3aJaud; -BBIXOAUTH 3a pAMKH Y4eOHOro TMpeaMeTa M OCYIIECTBISATh
I[EJICHAIIPABJICHHBI TIOMCK BO3MOXKHOCTEH ISl IIMPOKOTO TIEPEeHOCa CPEACTB M CIOCOo00B
JICHCTBHS,



—BBICTPAaWBaTh MHIWBUAYAIbHYIO 00pa30BaTEIbHYIO TPAEKTOPHUIO, YUUTHIBAsl OTPAaHUYEHUS CO
CTOPOHBI IPYTUX YYACTHUKOB U PECYPCHBIE OTPAaHUYECHUSI.
IIpenmeTHble pe3yJIbTaThl

B pe3yabrare usydyenusi ydyeOHoro mnpeamera «Xumusi» B 10 kiacce: Y4yeHHMK Ha
YIri1y0JIeCHHOM YPOBHE HAYy4YUTCSH:
1) nmnoHMMATh XapakTEepHblE TMPU3HAKM BAXKHEHIIMX XUMHUYECKUX TMOHSITUH: BEILECTBO,
XUMUYECKUM 3JEMEHT, aTOM, MOJEKYJId, OTHOCHTEJIbHBIE aTOMHBIE M MOJIEKYJISIPHBIE MAaccChl,
XUMHUYECKasl CBsI3b, BaJIGHTHOCTh, CTENEHb OKHUCIICHMS, MOJb, MOJSpHas macca, MOJSPHBIN
00BbeM, OKUCIHUTEIb U BOCCTAHOBHUTENb, OKUCICHHE M BOCCTAHOBJICHHE, YIJIEPOIHBIA CKEJIET,
GyHKIIMOHAIBHAS Tpynmna, u3oMepus (CTPYKTYpHass W MPOCTPAHCTBEHHAs) WM TOMOJIOTHS,
OCHOBHBIE THIIbl (COCAMHEHMSI, PA3JIOKEHUs, 3aMelleHHs, oOMeHa), BUIbl (THAPUPOBAHUS U
JNErUpUpPOBAHUsA, TUApPATALUA € JCTUAPATALMH, MOJUMEPU3ALUM U JICTIOJUMEPHU3ALINH,
MOJIMKOH/ICHCAIIMM W HM30MEpU3alUU, KAaTAIUTUYECKHME W HEKATAIUTHYECKUE, FOMOTEHHBbIE WU
TeTepOreHHbIC) M PA3HOBUIHOCTH ((epMEHTATHUBHBIC, TOPCHWs, JSTepudUKAIMK, KpPEKWUHTa,
pudopMUHTa) pEAKIHl B OPraHUYEeCKOW XHMHUHU, TOJUMEPBI, OHOJOTUYECKH AaKTHUBHBIC
COCTMHECHMUS;
2) BBISIBIATH B3aUMOCBSI3M XHUMHUYECKUX TOHATUH Ui OOBACHEHHUS COCTaBa, CTPOCHUS,
CBOMCTB OTJENBHBIX XUMUYECKUX OOBEKTOB U SIBICHUM; 3) MPUMEHSATH OCHOBHBIC IMOJOKEHUS
XUMUYECKUX TEOPUN: TEOPUH CTPOEHUS aToMa U
XAMHYECKON cBs3U, llepuogmueckoro 3akoHa W IleproanMyYecKOol CHUCTEMBI XUMHUYECKUX
snemenToB J[. . MenneneeBa, TeOpuu CTPOEHUSI OPraHUUECKUX COCUHEHU;

4) kmaccu(pUIIMPOBATh OPTAHUYCCKUE BEIIECTBA 110 PA3IMYHBIM OCHOBAHUSM;
S5) ycCTaHaBIMBATh B3aUMOCBSI3U MEXKJY COCTaBOM, CTPOCHHEM, CBOMCTBAMH, MPAKTUUYECKUM
MIPUMEHEHUEM U TTOJTYYCHUEM BaKHEHIITUX BEIIECTB;
6) ompenenArh: BaJICHTHOCTH, CTENEHW  OKHUCJIEHUS  XMMHUYECKHX  DJIEMEHTOB;
MPOCTPAHCTBEHHOTO CTPOCHUSI MOJIKYJ; OKHCIUTENSI W BOCCTAHOBUTENS; OKHCICHHUS W
BOCCTAHOBJIEHUS; TPUHAJUIEKHOCTH BEIIECTB K Pa3IM4YHbIM  KjaccaM OpPraHWYECKHUX
COCIMHEHU; TOMOJIOTOB ¥ U30MEPOB; TUIIOB, BUJOB M PA3HOBUIHOCTEN XUMUYECKUX PEAKIIHI B
OpPTaHUYECKON XUMHH; 7) OOBSCHATH : 3aBUCUMOCTh CBOMCTB OPTraHHYECKHX BEIIECTB OT UX
COCTaBa M CTPOEHHUS;, CYIIHOCTh HM3YUYCHHBIX BHUJOB XHMHUYECKUX PEAKIHI: OKUCIUTEIBHO-
BOCCTAHOBUTEJIbHBIX; MEXaHU3MOB IIPOTEKAHUS PEAKIIUN MEXAY OPTaHUYECKUMH BEIIECTBAMU;
8)  COCTaBJATH YpaBHEHUS OKHCIHTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMI C MOMOIIBI0 METOa
AIIEKTPOHHOTO OanaHca; MPOBOJUTH pacueThl MO XUMHUYECKHUM (opMyllaM M ypaBHEHUSIM;
MPOBOJIUTh XMMHUUYECKHH JKCIEpUMEHT (nabopaTopHble U TpaKTUYECKUe paboThl) C
coOnrofieHreM TpeOOBaHM K TpaBUIIaM TEXHHKH O€30MacHOCTH MpH paboTe B XUMHUYECKOM
kabunere (1abopaTtopun).
B  pesynmbraTe wu3yueHus yudeOHOro mnpenMera «XWMHs» Ha YPOBHE CpPEIHETO OOIIEro
o0pazoBaHUs
BoinyckHuK Ha yriry0JIeHHOM YPOBHE HAYYUTCS:

— pacKpbhIBaTh Ha MPUMEPAX POJIh XUMUU B (DOPMHUPOBAHUH COBPEMEHHON HAYYHOU KapTHHBI
MHpa U B NPAKTUYECKOW ACSATEIBHOCTH YEJIOBEKAa, B3aMMOCBSA3b MEXAY XUMHUEH U JPYyruMu
€CTECTBEHHBIMU HAYKaAMHU,

— WUTIOCTPUPOBATh Ha IMpPUMEpax CTAHOBJICHHE M HBOJIIOLHUI0O OPraHUYECKON XUMHUHU Kak
HayK{ Ha Pa3IUYHBIX UCTOPUUYECKUX dTANax €€ pa3BUTHS;

— YCTaHaBJIMBATh NMPUYUHHO-CIIEJICTBEHHBIE CBSI3U MEX]Y CTPOEHHEM AaTOMOB XHMHMUYECKHX
AJIEMEHTOB M MIEPUOJUICCKUM U3MEHEHHUEM CBONCTB XUMHUYECKUX DJIEMEHTOB
u WX COCAMHEHUH B COOTBETCTBHUM C IIOJIOKEHHEM XHMHYECKUX DJIEMEHTOB B
MEPUOJUYECKON CUCTEME;

— aHaJU3MPOBATh COCTaB, CTPOCHUE U CBOMCTBA BEUIECTB, MPUMEHSS MOJIOKEHUSI OCHOBHBIX
XHMHYECKUX TEOpUM: XMMHUYECKOTO CTPOEHHUSI OpraHuuYeckux coenuHeHud A.M. bytieposa,
CTPOEHHUSI ATOMA, XUMUYECKOU CBSI3H, JEKTPOJIUTUUECKON TUCCOIIUAIIUN KUCTIOT



Y OCHOBaHUH; yCTaHABJIMBAaTh IPUYMHHO-CIIECTBEHHBIE CBA3H MEXy CBOWCTBaMU BEIIECTBA
U €ro COCTaBOM U CTPOEHUEM;
— IPUMEHSTHh IPaBUJA CUCTEMATHUECKONM MEXIYHAapOAHOW HOMEHKJIATYpbl Kak CpeAcTBa
pasInyeHus U UACHTU(UKALIUHI BELIECTB IO UX COCTaBYy U CTPOEHHUIO;

— COCTaBJISITh MOJICKYJISIPHBIE M CTPYKTYpHbIE (POPMYJIbl HEOPTraHMUYECKUX M OPraHUYECKUX
BEIICCTB KaK HocWUTeled wuH(opMamuu O CTPOSGHUU BEIIECTBA, €ro CBOWCTBAX U
MPUHAJJICSKHOCTH K ONPEEIIEHHOMY KIIACCy CO€IMHEHU;

— 00BSACHATH IPUPOAY U CIIOCOOBI 00pa30BaHUST XUMHUECKOH CBSI3H: KOBAJICHTHOMU (TIOISPHOM,
HETOJISIPHOM ), MOHHOW, METANTMYECKON, BOJOPOJHONH — C IETBI0 OMPEACIICHUS XUMUYECKOU
AKTUBHOCTH BEIIECTB;

— XapaKTepu3oBaTh (U3NYECKUE CBOWCTBA HEOPraHUYECKUX U OPTaHMYECKUX BEIIECTB
U yCTaHABIMBATh 3aBUCUMOCTH (DM3MYECKHX CBOWCTB BEIIECTB OT THUIIA KPUCTAJUTHUECKOMN
peIIeTKH;

— XapaKTepu30BaTh 3aKOHOMEPHOCTH B U3MEHEHUU XUMHUYECKUX CBOMCTB MPOCTHIX BEIIECTB,
BOJIOPOJHBIX COSAMHEHUM, BBICIIUX OKCHUIOB U THAPOKCHJIOB;

— TPHUBOJUTH TPUMEPHl XUMHYCCKHX PEAKINH, PACKPHIBAIOIIMX XapaKTePHBbIC XUMHUYCCKHEC
CBOICTBAa HEOPraHMYECKMX W OPraHMYECKHX BEIIECTB M3YUEHHBIX KIACCOB C LETbI0 HUX
uacHTH()HUKAINN 1 00BICHEHUS 00J1aCTH IPUMCHCHUS,

— ONpeneNiaTh MEXaHW3M peaKkIMH B 3aBUCUMOCTU OT YCIOBUN MPOBEIEHUS PEaKLUUU U
MPOTHO3UPOBATH BO3MOXKHOCTh MPOTEKAHUS XMMUYECKUX PEAKIIUi HA OCHOBE TUIA XUMUYECKON
CBSI3M U aKTUBHOCTH PEareHTOB;

— yCTaHaBJIMBATh 3aBUCHUMOCTb PEAKIIMOHHOW CIIOCOOHOCTH OPraHMYECKHUX COCAMHEHUH OT
XapakTepa B3aWMHOTO BJIHMSHHS aTOMOB B MOJIEKYJIaX C LIETbI0 MPOTHO3UPOBAHUS MPOAYKTOB
peakiuu;

— YCTaHaBIIMBATh 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEaKkIuu U CMEIIEHUS XUMHUYECKOTO
paBHOBECHsS OT Pa3IUYHBIX (AKTOPOB C IMEIBI0 OMPEACNICHUs] ONTUMAJIbHBIX YCIIOBUMA
MPOTEKAHUSI XUMUYECKUX TIPOLIECCOB;

— YCTaHaBJIMBAaTh T€HETUYECKYIO CBSI3b MEXKIY KJIACCAMHU HEOPTAaHWYECKUX M OPTaHMYECKHX
BEIIECTB /i 0OOCHOBAaHMS MPUHIUMHUAIBHON BO3MOXKHOCTH TOJTYYEHHS HEOPTaHUYECKUX H
OpTraHUYECKUX COCIMHEHHH 3aJJaHHOTO COCTaBa M CTPOCHUS;

— MoAOUpaTh pEareHThl, YCIOBUS M OMNPENENATh MPOAYKTHl pPEaKIUid, MO3BOJISIONIIUX
peanu3oBaTh JIA0OpAaTOpPHBIE W  MPOMBIIUICHHBIE  CHOCOOBI  TOJMYYEHUS  BaKHEHITUX
HEOPraHMYECKUX U OPTaHUYECKUX BEIIECTB;

— OMNpENENITh XapakTep Cpeabl B PEe3yNbTaTe THAPOJIN3a HEOPTAaHUYECKUX U OPTaHMYECKHUX
BEIIECTB M NPUBOIUTH MPUMEPHI THAPOIU3a BEUISCTB B IOBCEAHEBHOW JKU3HU 4YEIIOBEKA,
OMOJIOTMYECKUX OOMEHHBIX MPOIIeccax U MPOMBIITUICHHOCTH;

— TMPUBOAUTHL TPUMEPHl OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX peakuuii B MPUPOJE,
MIPOU3BOJICTBEHHBIX MPOIIECCaX U KUZHEICATSILHOCTH OPTraHU3MOB;

— 00OCHOBBIBaTh MPAKTHUUECKOE UCIIOIH30BAHIE HEOPTAHUYECKUX U OPTaHMYECKHUX BEUIECTB U
WX peakui B IPOMBIIUICHHOCTH H OBITY;

— BBITIOJTHATh XUMUYECKHUI IKCIIEPUMEHT 10 PAaCIO3HABAHUIO U TIOTYYSHUIO HEOPTaHUYECKUX
¥ OPTaHMYECKHUX BEIIECTB, OTHOCSIIMUXCS K PA3IMIHBIM KJIaccaM COEUHEHUN, B COOTBETCTBUH C
MpaBUJIaMd M TIpHeMaMH 0e30MacHOil paboThl C XMMHUYECKUMH BEIIECTBAMH U JTAOOPATOPHBIM
00opyI0BaHNEM;

— MPOBOJUTH PACUeThl HA OCHOBE XUMHUYECKHX (OPMYI U YpaBHEHUU peaKIIMii: HaXOXKICHHE
MOJICKYJIApHON (OPMYJIBI OPTaHUYECKOTO BEIIECTBA MO €ro IJIOTHOCTH W MAacCCOBBIM JIOJSM
AJIEMEHTOB, BXOSIIMX B €r0 COCTaB, WM MO MPOAYKTaM CTOPAaHMS; pacuyeThl MACCOBOW JOIHU
(Macchl) XUMHUYECKOTO COSUHEHHUS B CMECH; pacdyeThl Macchl (00beMa, KOJIMYECTBa BEIIECTBA)
MPOJIYKTOB PEAKLIUM, €CJIU OJIHO U3
BEIIIECTB JIaHO B M30BITKE (MMEET MPUMECH); pacUeThl MAaCCOBOM MJIM OOBEMHOMW JOJIH BBIXO/IA
MPOJYKTa PEaKIHH OT TEOPETHUYECKH BO3MOXKHOTO; pacueThl TEIIOBOro 3(ddexra peaxiuu;
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pacyeTbl 00BEMHBIX OTHOIICHUH ra30B MPU XUMHUYECKHX PEaKIHMIX; pacueTsl Macchl (00bema,
KOJIMUECTBA BEIIECTBA) MPOAYKTA PEAKIIMH, €CIIH OJHO U3 BEIIECTB JJaHO B BUJIE pacTBOpa
ONPEAECIEHHON MacCOBOM J10JI€M PACTBOPEHHOI'O BELIECTBA;

— UCIIOJb30BaTh METO/bl HAYYHOTO MTO3HAHUA: aHAJIU3, CUHTE3, MOJCIIMPOBAHUE XUMUYECKUX
MPOLECCOB M SBICHUM — MpU pelIeHuH YyueOHO-HUCCIeOBAaTeNIbCKUX 3a/ad MO0 H3YyYEHUIO
CBOICTB, CITOCOOOB MOJIYYCHHUS U PACTIO3HABAHUS OPTAaHMYECKHUX BEIICCTB;

— BIaJeTh MpaBuUiIaMH Oe30MacHOr0 OOpamieHHs] C €IKUMH, TOPIOYMMH W TOKCHYHBIMH
BEIIIECTBAMH, CPEJICTBAMU OBITOBOW XMMHH,

— OCYILIECTBJIATh IMOUCK XMMHUYECKOM HH(OpPMAaLUM TO HA3BaHMSIM, HICHTH(PUKATOpaM,
CTPYKTYpPHBIM (hOpMysIam BEIECTB;

— KPUTUYECKHU OIICHUBATh U MHTEPIPETUPOBATH XUMUYECKYIO HH(OPMALIHIO, COJIEPKAIYIOCS
B COOOIICHMSIX CPEACTB MaccoBOoM mHpopmanmu, pecypcax MHTepHETa, HayIHO-TIOMYISIPHBIX
CTaThsIX C TOYKU 3PEHUSI €CTECTBEHHO-HAYYHONW KOPPEKTHOCTHU B LENSX BBISBICHUS OMIMOOUYHBIX
CYXKACHUH 1 (HOpMHUPOBAHHS COOCTBCHHOH ITO3HIINH;

— YCTaHaBJIMBATh B3aMMOCBS3M MEXAYy (akTaMu U Teopued, MPUYMHON M CJIEICTBUEM IpH
aHajgu3e MPOOJEMHBIX CHUTyallMid W OOOCHOBAaHMM TNPUHUMAEMBIX pEIIEHUH Ha OCHOBE
XUMUYECKUX 3HAHUM;

— TPEICTABJIATH MYyTH PEIICHUS TJIOOATBHBIX MPOOJIEM, CTOSNINX IEpel YeTIOBEYECCTBOM, H
MEPCIEKTUBHBIX HAIPABICHUN Pa3BUTHS XUMUYECKUX TEXHOJOTMU, B TOM YHUCJE TEXHOJIOTUMI
COBPEMEHHBIX MATEPUAIOB C PA3IMYHONW (YHKIIMOHATHHOCTHIO, BO30OHOBIIIEMBIX UCTOYHHKOB
CBIPBS, TEPepPadOTKU M YTHIIU3AINH TPOMBIIIJICHHBIX U OBITOBBIX OTXO/IOB.

BbINyCKHUK Ha YIJy0JeHHOM YPOBHE IOJYYHUT BO3MOKHOCTh HAYYHThCS:

— (QopMmynupoBaTh IeNdb HWCCIEAOBAaHUS, BBIIBUIaTb W TPOBEPATh HKCIEPUMEHTAIHHO
TUIIOTE3bl O XHUMHYECKMX CBOMCTBaxX BEIIECTB HAa OCHOBE HX COCTaBa U CTPOEHMS, HX
CIIOCOOHOCTH BCTYIaTh B XHMHMUYECKHE PEAKIMH, O XapakTepe U MNPOAYKTAaX pa3IMuHbIX
XUMHUYECKHUX PEAKIIN;

— CaMOCTOSITENIbHO IJIAHUPOBATh U MPOBOAUTH XMMHUYECKHUE SKCIIEPUMEHTHI C COOIIOCHUEM
npaBui 6€30MacHON paboThI C BELIECTBAMU M Ja0OPaTOPHBIM 000PYI0BaHHEM;

— HHTEpIpPETUPOBATh JaHHBIE O COCTABE M CTPOEHUU BEILECTB, MOJTYYEHHBIE C TMOMOIIBIO
COBPEMEHHBIX (PU3UKO-XMMUYECKHX METOJI0B;

— ONKCHIBaTh COCTOSIHME DJIEKTPOHa B aTOME HAa OCHOBE COBPEMEHHBIX KBAaHTOBO-
MEXaHUYECKUX MPEJICTABICHUI O CTPOEHUH aTOMa JJIsl OObSCHEHUSI Pe3y/IbTaTOB CIIEKTPAIBLHOIO
aHaJIM3a BEIECTB;

—  XapaKTepu30BaTb pOJb  A30TOCOAEPKAIUX TIETEPOLUKINYECKHMX COCIUHEHUN W
HYKJIEMHOBBIX KHUCJIOT KaK BaKHEHIINX OMOJIOTMYECKU aKTUBHBIX BEILIECTB;

— IIPOrHO3MPOBATh BO3MOXKHOCTh IIPOTEKAHUSI OKHUCIUTEIBbHO-BOCCTAHOBUTEIBHBIX pEaKIUH,

JeKalMX B OCHOBE MPUPOIHBIX U MPOU3BOACTBEHHBIX MTPOLIECCOB.
Cucrema OLIEHKHM JOCTHXXEHHMS IUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHHsS 00pa30BaTEIbHOM
IIPOrpaMMBbl CpeHEro oO0IIero oopa3oBaHMs MPeayCMaTPUBAET UCIIOIb30BaHHE Pa3HOOOPa3HBIX
METO0B U (OpM, B3aUMOIOMOIHSIOMNX JAPYT Jpyra (CTaHIapTHU3UPOBaHHbIE NMHCbMEHHbBIE U
yCTHbIE PabOThl, MPOEKTbl M MPAaKTHUUECKHE padOThl, TBOpUECKHE palOThI, CaMOAaHAIU3 H
CaMOOILIeHKa, Ha0JII0/ICHHs], UCTIBITAHUS (TECTHI).

2. Copep:xkanune yueOHOro npeamera «XuMHush)

10 KJIACC
Tema 1. IloBTOpeHue u yriayoJieHue 3HAaHUH
ATOMHO-MOJIEKYJISIPHOE ydeHue. BeliecTBa MOJEKYJISPHOTO M HEMOJEKYJISIPHOTO CTPOEHUS.
KauecTBeHHBI W KOJWMYECTBEHHBI cOCTaB BemiecTBa. MosipHass W OTHOCUTENIbHAs
MOJIEKYJISIpHAsI MacChl BellecTBa. MosibHas J10J1s1 1 MaccoBast JI0JIs 3JIEMEHTA B BEIIECTBE.



Crpoenne atoma. AToMHasi opoutains. [IpaBuiia 3anoaHeHNs YIEKTPOHAMU aTOMHBIX OpOHUTAJICH.
Banentnslie snextponsl. [lepruoauueckuii 3akoH. PopMyIMpoBKa 3aKOHA B CBETE€ COBPEMEHHBIX
MPEJCTAaBICHUNA O CTPOCHUM aroMa. M3MeHeHue CBOWMCTB 3JIEMEHTOB M HMX COCAWHEHUN B
NEpUOAAX U IpyIIax.
XuMHYECKasi CBSI3b. DJEKTPOOTPULIATENbHOCTh. Buapl xumuueckoil cBs3u. MoHHas cBs3b.
KoBasienTHas HenossipHas U nosisApHast cBsi3b. OOMEHHBIN M TOHOPHO-aKLENTOPHBIM MEXaHU3M
00pa30oBaHUsl KOBAJIECHTHOW MOJIIpHONW cBs3U. ['eomerpusi Monekyibsl. MeTaiandeckasl CBSI3b.
Bonoponnas cBsi3b. ArperaTHble COCTOSIHMS BEINECTBA. THIBI KPUCTAITIMYECKMX PELIETOK:
aTOMHas1, MOJIEKYJISIpHAs, MOHHAs!, METAJLINYECKas.
Pacuetsr mo gopMynam u ypaBHEHUSM peakmuii. ['a3oBbie 3akoHBI. YpaBHeHUe KiailinepoHa—
MengeneeBa. 3akoH ABoraapo. 3aKOH OOBEMHBIX OTHOIICHHWA. OTHOCUTENbHAs IUIOTHOCTH
ra3os.
Knaccugukamuss XMMUYECKHX peakIHuid 1O pa3IMyHbBIM IpH3HAKaM CpaBHEHHs. V3MeHeHue
CTENIEHU OKMCIICHUS DJIEMEHTOB B COeIUHEHUAX. OKHUCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKILIUH.
Oxucnenue u BocctaHoBieHUe. OKUCIUTEIN U BOCCTAHOBUTEIU. MeTo1 3eKTpOoHHOTro OanaHca.
ITepmaHranar Kauus Kak OKMCIUTEIb.
Baxneiimme Kinaccel HEOPraHWYECKHMX BEIIECTB. ['eHeTmyeckas CBA3b MEXKAY KIAaCcCaMH
HEOpraHuueckux coequHeHuil. Peakuuu nonnoro oomena. ['maponus. pH cpens.
PactBopbl. CniocoObl BbIpaK€HMsI KOJIMUYECTBEHHOTO COCTaBa pacTBOpa: MaccoBas JoJs
(mpoLleHTHAsT KOHLEHTpalus), MoJjsipHas KoHUeHTpauusa. KommougHele pacTBOpbl. OPdexT
Tunnansa. Koarymsanus. Cunepesuc. KommiiekcHole coenunenusi. CoctaB KOMIUIEKCHOIO HOHA:
KOMILIeKcooOpa3oBarenb, auraiabl. KoopauHanuonHoe uucio. HoMeHKIaTypa KOMIUIEKCHBIX
COCIMHEHU.
JdeMoHcTpanmnm.
1. O6pa3upl BelecTB MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMSL.
2. Bosronka nopa.
3. Onpenenenre KUCIOTHOCTH CPeibl PU MOMOIIH HHIUKATOPOB.
4. Ddpdext Tunmans.
5. O6pazoBaHuEe KOMIUIEKCHBIX COEIMHEHUHN NEPEXOTHBIX METAJLIOB.
JlabopaTopHbIe ONBITHI.
1. Peakuuu noHHOro oOMeHa.
2. CBolicTBa KOJUIOMIHBIX PACTBOPOB.
3. M'uaponus coneit.
4. Ilony4yeHue 1 CBOMCTBA KOMIUIEKCHBIX COEUHEHHM.
IIpakTuyeckasi pa6ora Ne 1. BeimosiHeHHe SKCIEPUMEHTAIBHBIX 3314 110 TeMe «PeakironHast
CHOCOOHOCTH BEILIECTB B PACTBOPAX).
Konrpoubnas padora Nel no teme «OCHOBBI XUMHUW.
Tema 2. TeopeTnueckue 0CHOBbI OPraHMYeCKONH XHMHH

[Ipenmer opranuueckodt xumuu. OCOOEHHOCTH OPraHMYECKUX BEILIECTB. 3HAUYCHHE
opranudeckoil xumuu. IIpuumHBl MHOrooOpa3usi OpPraHUYECKMX BeleCTB. ATOMHO-
MOJIEKYJIIDHOE  ydeHHe. BemectBa MOJIEKYJIAPHOTO M HEMOJIEKYJISPHOTO  CTPOECHUS.
KauecTBeHHBII M KOJIMYECTBEHHBIM CoOcCTaB BemiecTBa. MoisipHass M OTHOCHUTENbHAs
MOJIEKYJIIpHAs Macchl BemecTBa. MojbHas 0 M MaccoBas JIOJIsI DJIEMEHTa B BEIIECTBE.
Crpoenue atoma. AToMHasi opoutais. [IpaBuiia 3anoaHeHNs SIEKTPOHAMU aTOMHBIX OpOHUTAaJIEH.
BanentHble s5ekTpoHsl. [lepnoandeckuii 3akoH. POpMyIMpOBKa 3aKOHA B CBETE€ COBPEMEHHBIX
IIPEJICTAaBICHUA O CTPOEHUU aToMa. V3MeHeHHe CBONCTB 3JEMEHTOB U HUX COCIMHEHUN B
nepuofax M Tpymnax. OJNEKTPOHHbIE KOH(UIypaluu aToMa Yriiepoja B OCHOBHOM U
BO30Y)KJICHHOM COCTOSTHUSIX. XMMHUYeCKast CBA3b. DIEKTPOOTPULIATENbHOCT. BBl XMMHUYECKOM
cBs3u. Monnas cBsi3b. KoBasieHTHast HemoJisipHas W MojsipHas CBs3b. OOMEHHBIN M JOHOPHO-
aKUENTOPHBIM MeXaHu3M OOpa30BaHUS KOBAJCHTHOW MOMSApHOM cBa3u. IlomspHocTh U
HOJSIPU3YEMOCTh  KOBAJICHTHBIX CBs3€H. OJEKTpOHHBIE (QopMynsl Monekyn. [‘eomerpus
MoJIeKyJbl. BomopoiHas cBsi3b. ArperaTtHble COCTOSIHMA BelecTBa. [ mOpuamusanus opOuTanei,
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€e THIbl JJs OPraHMYeCKHUX coeAuHeHuil: sp3 , sp2 , sp. OOpa3oBaHue G- U T-CBs3EH B
MOJIeKyJax OpraHmdeckux coeauHenuil. Kimaccudukauus opranmdeckux BemecTB. OCHOBHbIE
KJIacChl OpraHM4eckux coenuHeHuid. Krnaccupukanus OpraHMYeCKMX COEAMHEHHH 10
GyHKUMOHaNBHBIM rpynnaM. HoMmeHkinaTypa opraHuueckux BewlecTB. MexayHapoHas
(cucremaTnueckas) HOMEHKJIATypa OpPraHMYECKHUX BEIIECTB, €€ MNPUHLIUIBL ParroHanbHas
HOMEHKJIATypa.  YIJIEPOJHBIM  CKeJleT, €ro  THUNbl:  LUKIWYECKUE,  aALUKIMYECKHE.
KapOouukimuecknue U TeTepolUKINIeCKre CKeJIeThl. BUupl cBA3eil B MOJIEKYJIax OpraHUuYeCKUX
BEUICCTB: OJMHApHbIC, IBOWHBIC, TpoHHBIC. V3MEHEHHME SHEPIHM CBS3€H MEXKAY aToOMaMu
yriaepoaa NpU YBEIMYEHUH KPATHOCTH CBsI3U. HachlllleHHblE M HEHACBILICHHBIE COEIMHEHUS.
OIEKTPOHHOE CTPOCHME M XMMHMYECKHE CB3M aTroMa yriepoga. OCHOBBI TE€OpUH CTPOEHUS
BemectB. Teopus A.M. bytinepoBa. @opmynel crpoenusi. Ilonstue o uzomepuu. OCHOBHbBIE
IIOJIOKEHUS CTPYKTYPHOM TEOpPHM OPraHUYEeCKMX COCIMHEHUH. XUMHYECKOE CTPOEHHUE.
CrpykrypHast ¢popmyna. CTpyKTypHasi U IPOCTPaHCTBEHHAs u3oMepus. M3omepus yriepoHoro
ckenera. M3omepusa mnonoxeHusa. MexkiaccoBas wH30oMepusa. Buubl NpocTpaHCTBEHHON
nzomepun. Omnruueckas uzomepusa. ONTUYECKHUE AHTUINOABI. XUPAIbHOCTb. XHUpPAJIbHbIE U
axupaibpHble MoJIeKyJbl. ['eomerpuueckas wuzomepus (Luc-, TpaHc-uzomepus). ['omomorus.
[omonoru. I'omonorndeckas pasHOCTb. ['omosnormueckue psiibl. DJIEKTPOHHBIE S(PQPEKTH B
OpPraHMYECKHUX MOJIEKYJIaX. DIEKTPOHHOE CTPOCHHE OpraHMYeCKUX BenlecTs. BzaumHoe BiusiHue
aTOMOB U TPYII aToMOB. HTyKTHBHBII 1 Me3oMepHbIi 3¢ dekTrl. [IpeacraBaenne o pe3oHaHce.
KHCIIOTHOCTP M OCHOBHOCTH OPIraHUYECKUX COEIMHEHUH. THUIBl OPraHUYECKUX KHCIOT U
ocHOBaHUN. OCHOBBI TEOpUU pEaKUUN OpPraHUYECKUX CoeIuHEHUN. Tumbl OpraHMYEecKHUxX
peakuuid. Knaccuukamus peakuuil OpraHMYecKUX BELIECTB I10 CTPYKTYPHOMY IpPU3HAKY:
3aMelleHue, MPUCOECIUHEHHE, OTLIeIUIeHne. Mexanu3Mbl peakuuil. CrocoObl pas3pbiBa CBSI3U
yriepoayriepoa. CBoOOJHbIE PaJUKaIIbl, HYKJI€O(QHIbl U 31eKTpouiibl. OpraHuyeckre HOHbI U
paaukanbl. V3MeHeHue CTeneHM OKHCIEHUS JJIEMEHTOB B COEAMHEHUAX. OKUCIUTENBHO-
BOCCTAHOBUTENBHbIE peakunu. OKUCIEHUE U BOCCTaHOBJIEHHE. OKUCIUTENN U BOCCTAHOBUTEIIN.
Merton anekTpoHHOro OanaHca. MeTosl MOHHO-AJIEKTPOHHOTO OanaHca. OCHOBHBIE OKHCITUTENH
OpraHM4ecKux coeluHeHUH. IlepmaHraHar kanus Kak OKUCIMUTENb. PacueTsl mo dopmynaMm u
ypaBHEHUsAM peakiuid. [a3oBble 3akoHbl. YpaBHeHue MenaeneeBa-Knaneiipona. 3akoH
ABorazipo. 3akoH OOBEMHBIX OTHOIIEHMH. OTHOCHUTENbHAs IUIOTHOCTh TIa30B. AJTOPUTM
pemienus 3a1ad. BelMciIieHHe MacChl BEHIECTBA 10 €r0 KOJIMYECTBY M KOJMYECTBA IIO Macce.
OmnpeneneHue MaccOBOM JIOJIM DJIEMEHTa B BELIECTBE M KOMIIOHEHTa B CMECH. BbrumciieHue
Macchl U o0beMa razoB. BeiBog popmyn coenquHeHmil. PacyeTsl o ypaBHEHUSM peaKIuil.

[Tpaktuyeckas pabora 1. O6HapyXeHue yriiepoaa, BOJIOPOJIa, CEPbl, FAJIOT€HOB, a30Ta B
opranuueckux BemectBax. KonrponbHas padota Ne 1. Teopernueckre OCHOBBI OpraHHMYECKOMN
XUMHH

Tema 3. YriieBogopoasl

Anxanbl. AnudaTtuueckue yriaeBogopoasl. CTpoeHne Moisiekynsl MmeraHa. [lonstue o
koH(popmanusax. HMzomepus ankanoB. OOmas xapakTepucTHKa Kiacca, (U3MYECKHe U
XUMHYECKHE CBOWCTBA (FOPEHHE, KAaTAIMTUYECKOE OKUCIIEHHE, raJlor€HUpOBaHNE, HUTPOBAHUE,
KpPEKUHT, MHUposin3). Peakuuu panukaapHOro 3amelieHus. MexaHu3Mm peaklMy XJIOpPUpPOBaHUS
MeTaHa. AnkaHel B mpupoje. CHHTETHUECKHE CIIOCOOBI TONY4eHHUs allkaHOB. MeTosbl
MOJTYYCHUST aJIKAHOB M3 aJIKWJITAJIOTeHUIOB (peakiusi Bropia), nekapOOKCUIMpOBAaHUEM COJIEH
KapOOHOBBIX KHUCIIOT W 3JIEKTPOJIM30M PAcTBOPOB cojiei KapOOHOBBIX KucioT. IIpumenenue
ankaHoB. l{ukiioankaHbl. ANMIUKINYECKUE YriieBoAopobl. OOmias XapakTepHUCTHUKa Kiacca,
¢usuueckue cBoiicTBa. Buael uzomepun. HampsbkeHHblE M HEHANpSIKEHHBIE  ITUKJIBI.
XUMHYEeCKHE CBOICTBa LUKJIONpPOINaHa (FOpeHHe, TUAPUPOBAHHE, NMPUCOCTUHEHHE TaJOTeHOB,
rajJloreHOBOJIOPOJIOB, BOJBI) M LHUKJIOreKcaHa (TOpeHHe, XJIOpUPOBaHHE, HUTPOBAHUE).
[Tony4yeHne HMKIOANIKAaHOB U3 AJIKAHOB U JUTaloreHaKaHOB. AsikeHbl. OO0Ias XapakTepucTHKa
kinacca. CtpoeHwe MoJeKyinbl »TwieHa. Du3nueckue CBOMCTBAa alkeHOB. ['eoMerpuyeckas
W30MEpUs  aJKeHOB. XWMHYECKHE CBOWCTBA ajKeHOB. Peakmuum  31eKTpodUIBLHOTO
npucoeuHeHnd. Peakuuu NpuCOEIMHEHMS IO KpaTHOM CBSI3W — TUIPHUPOBAHMUE,
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raJIOTEHUPOBAHMUE, TUJPOraIoreHupoBaHue, ruaparauus. llpaBuno MapkoBHMKOBA M €ro
OOBSICHEHHE C TOYKM 3pEHHs DJIEKTPOHHOH Teopuu. B3ammopeiicTBue ajakeHOB ¢ OpomMoM u
XJIOpOM B ra30BOH ¢a3ze wiu Ha cBeTy. Peakium BocCTaHOBIIEHUS M OKucieHus. OKHcieHue
QJIKEHOB (rOpeHHe, OKUCIIEHHE KUCIOPOJIOM B IPUCYTCTBUHU XJIOpUIA MM, 1O AeicTBUEM
cepebpa, OKUCIIEHUE TOPSYUM IMTOAKUCIEHHBIM pPacTBOPOM I€pMaHIaHaTa Kajlus, OKHCIEHHUE 10
Baruepy). [lomumepuzanus. IlonyueHue ajakeHOB W3  ajJKaHOB, QJKWITAIOI€HUIOB U
qUranoreHankanoB. [IpuMeneHwe »TuieHa W mponwieHa. AJjkaaueHbl. Kiaccuduxarnms
JUEHOBBIX yriaeBonoponos. ConpspkeHHble ueHbl. (Du3nueckne M XMMHUYECKHME CBOWCTBA
JUBUHWIA U u3omnpeHa. 1,2- u 1,4-npucoenunenue. [lonumepuzanus. Kayuyku. Bynkanuzanus
kKayuykoB. Pe3una u 30onHuT. CuHTe3 OyragueHa u3 OyraHa M 3TaHoia. AnkuHbL. OOmas
xapaktepuctuka. CTpoeHHE MOJIeKYNbl aneruiaeHa. PU3MdYecKue U XUMHUYECKUE CBOMCTBa
QIKMHOB. Peakuum 531eKTpOQUIBHOIO M HYKJIEOQUIBHOrO mpucoeAuHeHus. Peakuuun
IIPUCOECIMHEHMS TaJOr€HOB, TaJIOT€HOBOJAOPOAOB, BOAbl. ['mapupoBanue. Tpumepusanus u
JuMmepu3anys auneruieHa. KHCIOTHbIE CBONMCTBAa @JIKMHOB C KOHLEBOM TPOMHOW CBA3BIO.
Aunerununpl. OKHCIEHUE aJKWHOB pAacTBOPOM IepMaHraHata Kanus. [IpumeHeHue aneTuieHa.
KapOuanslii METOJ MIOJIyYEHUS alleTUJICHA. [Muponus MeTaHa. Cunres
AITKWHOBAJIKWIIMPOBAHUEMALIETUIIUIOB. ApeHbl. Apomarnueckue yriaeBoaoponbl. Ilonstue o0
apomatuyHocTd. [IpaBuno Xrokkens. beHzon — cTpoeHue MoseKyinbl, (U3MYECKHE CBOMCTBA.
['omonornueckuit psin 6enzona. M3omepusi nu3aMenieHHbIX OEH30JI0B Ha MpPUMEPE KCHIIOJIOB.
Peakiun  snexkrpoduibHOro 3amenieHus. Peaknuu  3aMerieHuss B OEH30JIBHOM  siipe
(ranoreHupoBaHHe, HUTPOBaHHE, AaJKWIMpOBaHUE). Peakuuu mnpucoenuHeHuss K OeH30Iy
(ruzpupoBaHue, XJOpUpOBaHME Ha cBeTy). OcoOEHHOCTH XHMMHUHU ankuiOeH3osoB. [IpaBuna
OpHUEHTALIMM 3aMECTHUTENICH B PEaKkUMAIX 3aMEIeHUsA. bpoMHpOBaHHE M HUTPOBAHHUE TOJIYOJIA.
Oxucnenue  ankwiOEH30J0B  pacTBOpPOM  I€pMaHraHata  Kauus. [ ajoreHupoBaHHE
AIKWIOCH30JI0B B OOKOByIO 1iemb. Peakuusi Broprna—®urtiura kak MeToJq CHHTE3a
ankunoen3onoB. CTUpPON Kak MpUMEp HENpe[eNbHOr0 apoOMaTH4YeCKOr0  COEIMHEHMS.
[TpupoaHble NCTOYHUKHU YTIIEBOAOPOI0B. [IprpoaHbIil U MONyTHBIN HETSIHbIE ra3bl, UX COCTAaB,
ucnonb3oBanue. Hedte kak cmech yriaeBogoposoB. IlepBuuHas u BTOpHYHas mNepepaboTKa
Heptu. Pudopmunr. Kamennsiit yromp. ['amoreHONpoW3BOJHBIE YIIIEBOAOPONIOB. Peakiuu
HYKJICODUIBHOTO 3aMEIleHUs] W DHIUMHHHUPOBaHUsS. Peakuuu 3aMerieHus rajoreHa Ha
TUAPOKCWI, HHUTPOTPYIIY, LHAaHOrpynny. JledcTBME HaA TaJIOT€HIPOU3BOAHBIE BOJHOTO U
CIHMPTOBOTO pacTBopa miesnoun. CpaBHEHHE pEaKIMOHHONW CIOCOOHOCTH allKWiI-, BUHUII-, PEHUII-
u OeH3wiIrasoreHu0B. Vcrnonp30BaHnue rajJoreHnponu3BOIHBIX B OBITY, TEXHUKE U B CHHTE3E.
[TonsiTie ©0 MarHUHOpraHUYECKUX coeauHeHusX. IlolyueHue aikaHOB BOCCTaHOBJIEHUEM
MOJaNKaHOB MOA0BOJAOPOAOM. MarHuiopraHu4eckre CoeIMHEHUs. ['eHeTuYecKas: CBSI3b MEXIY
pa3IMYHBIMM  KJIacCaMM  yIJIeBOJOponoB. KauecTBeHHbIE peakIMM Ha HENpEAEIbHbIE
YTJIEBOJOPOBI.

[TpakTruyeckas padora 2. [lonydyeHue u CBOWCTBA 3TUIICHA.

[IpakTuueckas padora 3. CBoiicTBa OeH301a

KonrtponsHast padora Ne 2. YriaeBogopoasl.

Tema 4. Kucsiopoacoaep:kamue oprannyeckue coeJuHeHust

Cnuptsl. HoMenknatypa u uzomepus cnupToB. TOKCHYECKOE AEWCTBHE Ha OPraHU3M
MeTaHoJIa U 3TaHosa. Ousnyeckrne CBOMCTBA MPEAEIBHBIX OJHOATOMHBIX CIUPTOB. XUMUYECKHE
CBOICTBa CIUPTOB (KHCIOTHBIE CBOWCTBA, PEAKIMM 3aMELIEHUS THMIPOKCUIBHOW TIpyNIbl Ha
rajJjioreH, MEXMOJEKYISIpHas W BHYTPUMOJEKYJISIpHAs JAETUAPATALMS, OKHCICHHE, PEaKIHH
YIJIEBOAOPOAHOTO paauKana). AJNKOroisTel. [Haponu3, ajlkwiMpoBaHHE (CHHTE3 IPOCTHIX
a¢upoB 1o BumbsMcony). I[IpoMbInuieHHBIH CHHTE3 MeTaHoJa. MHOTOATOMHBIE CITUPTHI.
OTUJIEHTTTUKONb U TIUIEPHH, UX (U3NYECKHe M XMMHUYecKHe cBoiicTBa. CHHTE3 JMOKCaHa W3
STWJICHIVIMKOJA. TOKCHYHOCTh OSTWICHINIMKOJA. KauecTBeHHass peakuuss Ha MHOTOATOMHBIE
cnupThl. [IpocTeie 3pupbl Kak M30MEpHI MPEAETbHBIX OJHOATOMHBIX CIHUPTOB. CpaBHEHHE HX
(Gu3n4ecKux M XMMHUYECKMX CBOMCTB CO CIUpTaMu. Peakuus pacuienieHus MpocThIX 3(UpPOB
nonosogopoaoM. denonel. HomeHnknarypa u usomepus. B3aumHoe BausiHHE IPYII aTOMOB Ha
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npumepe Qenona. PuU3MUECKUE UM XHUMHUYECKHE CBOWCTBa (eHona M Kpe3oioB. KucmoTHble
cBOiicTBa (h)eHOJIOB B CpPaBHEHMM CO cnupTamu. Peakuuu 3amerieHus B OCH30JbHOM KOJIbIE
(ranorenupoBanue, HutpoBanue). Oxucienue (eHonoB. KauecTBeHHBIE peakiuu Ha (EHOI.
[Ipumenenue Qenosna. KapOoHWIbHbIE cOoeTUHEHUS. DIEKTPOHHOE CTPOCHHE KapOOHWIbHOMN
rpynmbl. Anbaerufpl ¥ KeToHbl. DuU3MUecKkne CBOMCTBAa (opMallbleruaa, ameTalbIeruiaa,
anerona. [loHsTne O KeTo-eHOJIBHOW TayToMepuHu KapOOHWIBHBIX coeluHeHui. Peakuuu
HYKJICO(DUIBHOTO NPUCOCIMHEHNUS. Peakiuy nprucoe1nHeHNs BOIbl, CIUPTOB, IMAHOBOIOPOJIA U
ruapocynbpura HaTpus. CpaBHEHHE PEAKIMOHHON CIIOCOOHOCTH alIbJIETUIOB U KETOHOB B
peakuusaxX MpUcoeANHEHUs. Peakiuy 3aMenieHust aroMOB BOAOPO/IA IIPHU O-yTIIEPOJHOM aTOME Ha
raiored.  [lomumepuzauus  dopmanpaeruga W anetanpiaerujga. CHHTE3  CIUPTOB
B3aUMOJICHiCTBEM KapOOHMJIBHBIX COCOUHEHHWH C peakTuBOM [ 'punbsipa. OxucieHue
KapOOHWIBbHBIX coequHeHuil. CpaBHEHHE OKHCIEHUS ajlbJEeTHAO0B U KETOHOB. BoccTaHoBneHue
KapOOHMJIBHBIX COEIMHEHWH B CHHUPTHL. KadecTBEHHBIE peakIMKM Ha ajbJCTHIHYIO TPYIILY.
Peakuuu anpaoapHO-KpOTOHOBOM KoHJeHcanuu. OcobenHoctu (Gopmanpaeruga. Peaxius
dopmanpaeruaa ¢ henosom. KapOoOHOBBIE KHCIOTBL. DJIEKTPOHHOE CTPOCHHUE KapOOKCHILHOM
rpynnsl. ['oMonorudeckuil psij npeaenbHbIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIOT. Dusnueckue
CBOICTBa KapOOHOBBIX KHCJIOT Ha MpUMEpPE MYpPaBbHUHOW, YKCYCHOM, IpPOIHNOHOBOM,
NATbMUTUHOBOM U CTEaPHUHOBOM KHUCJIOT. XHUMHUYECKHE CBOHCTBAa KapOOHOBBIX KHUCIOT.
Kucnotuele cBoiicTBa (MU3MEHEHHE OKPAaCKM MHAMKATOPOB, PEAKLUMU C aKTUBHBIMU METaJlJlaMH,
OCHOBHBIMH OKCHJAMH, OCHOBaHHSIMH, colisiMu). M3MeHeHue cuibl KapOOHOBBIX KHUCJIOT IMPHU
BBEJICHUH JIOHOPHBIX M aKIENTOPHBIX 3amecTuTeneil. BzaumonelictBue kapOOHOBBIX KHCIIOT CO
cuptamu (peakuus stepudukanun). ['agoreHupoBaHue KapOOHOBBIX KUCIOT B OOKOBYIO IIEIb.
OcoOeHHOCTH MypaBbUHOHN KUCIIOTHL. BaxkHeilne npeacraBuTenu Kiacca KapOOHOBBIX KUCIOT
u ux npumeHeHue. [loayuenne MypaBbMHOW U YKCYCHOM KUCJIOT B IIPOMBIIUIEHHOCTH. Briciiue
kapOoHOBbIe KHCIOTHL lllaBeneBasi KuCIOTa Kak MPEACTABUTENb JUKAPOOHOBBIX KHCIIOT.
[IpencraBieHne o HempeaenbHBIX M apoOMaTHUeCKuX KuciaoTax. OcOOEHHOCTH HUX CTPOCHMS U
CBOICTB. 3HaUeHHE KapOOHOBBIX KUCIOT. OYHKIIMOHATbHBIE IPOU3BOJHBIE KAPOOHOBBIX KHCIIOT.
[TosryuyeHue XJIOpaHTMIPUAOB W AHTHIPHUIOB KHUCIOT, MX ruaposu3. IloiydeHne CioxHBIX
3¢UpPOB C HUCHOJIH30BAHUEM XJIOPAHTUIPHUIIOB M AHTUAPUIOB KHUCIOT. ClOKHBIE 3(PHUPHI Kak
U30Mepbl KapOOHOBBIX KUCIOT. CpaBHEHHE (PU3UUECKUX CBOWCTB M PEAKLIMOHHOM COCOOHOCTH
CJIOKHBIX 3(P)UPOB U M30MEPHBIX UM KapOOHOBBIX KUCIOT. ['uaponu3 cioxHbIX 3¢pupoB. CUHTE3
CJIOKHBIX 3QupoB (eHosnoB. CioxHble 3(PUPbl HEOPraHWYECKUX KHCIOT. HuTporiauuepus.
Amunpl. Conmu KapOOHOBBIX KHCJIOT, UX TEPMHYECKOE PA3NIOKEHHE B IMPUCYTCTBUU IIEJIOYH.
CuHTe3 KapOOHWJIBHBIX COEAMHEHUH DPa3IoKEHHEM KallbIUEBBIX COJeH KapOOHOBBIX KHCIIOT.
[Tpaktuueckas padora 4. CiupThl

[IpakTryeckas pabota 5. AnbAeruibl U KETOHBI

[TpakTrueckas padota 6. KapOoHOBBIE KUCTOTHI

[TpakTruyeckas padora 7. Ilonydenue GppyKTOBBIX 3(pUPOB U CaMOJIENBbHBIX T1YXOB

Kontponbras padota Ne3. Kucnopozconepkamue OpraHidecKie COeUHEHNUS.

Tema 5. A30T- u cepocoaep:xanue coenHEHUs

Amunbl. W3omepuss amuHoB. IlepBuuHbBlE, BTOPHUYHBIE W TPETUYHBIE AMMHBI.
®u3nyeckue CBOMCTBA MPOCTEWINNX AMHMHOB. AMHUHBI Kak OpraHudeckue ocHoBaHus. Coau
ANKWIAMMOHUS. AJIKWIMPOBAaHWE W alWIMPOBAHUE aMUHOB. Peaklnny aMHMHOB C a30THCTOMN
KHCIIOTOM. ApoMaTnyeckue aMMHbl. AHWIMH. B3anMHOe BiMsHHE TPyl aTOMOB B MOJIEKYJIE
aHWINHA. XUMHYECKHE CBOICTBa aHWUJIMHA (OCHOBHBIE CBOWCTBA, pEaKIMHM 3aMELICHUS B
apoMaTHYECKOe A]Ip0O, OKUCIEHHUE, auuaupoBanue). Juasocoennnenus. [lonyyenne aMMHOB U3
CIIUPTOB M HUTpocoeauHeHuil. [Ipumenenue anunuua. ['ereporukibl. dypaH U nUpPpoa Kak
IIPEJICTABUTENIN MATUWIEHHBIX TE€TEPOLUKIOB. OJIEKTPOHHOE CTPOEHHME MOJIEKYJBl MUPPOJIA.
Kucnorneie cpoiictBa nupposa. [TupuanH kak npeactaBUTENb HIECTUYWIEHHBIX T€TEPOLUKIIOB.
ONEKTPOHHOE CTPOEHHE MOJIEKYNbl NupuAnHA. OCHOBHBIE CBOMCTBA NHMPUAMHA, PEAKLIUU
3aMenieHusl ¢ apomaruyeckuM siapoM. llpencraBienue o6 uMuaazone, MUPHAWUHE, IMypPUHE,
IIYPUHOBBIX U MUPUMUINHOBBIX OCHOBAHUAX. AJKaNIOUIAbl. MeTO/b! BBIIECIEHUS aAIKAIOUJ0B U3
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pactenuii. Meronsl oOHapykeHUs ankanouoB. Knaccupukanuss U THIWYHBIE MPEICTaBUTENN
AJIKAJIOUJIOB.

KonrtponsHas padora Ne4. A30T- u cepocoepxKaiiiue coeTuHeHUS.

Tema 6. BuoJjiornyecku aKTUBHBIE BelleCTBA

YrneBonsl. MoHO- u gucaxapuiabl. DyHKIUM yIrieBoAoB. buosornueckas poJib
yIieBoAoB. Irok0o3a — (u3nyeckue CBOWCTBA, JIMHEHHAs W LuKiIMuyeckas Gopmbl. Peakuun
[JIIOKO3bl  (OKHUCJIEHME Aa30THOM KHCJIOTOM, BOCCTAaHOBJIEHUE B IIECTHMATOMHBIA CIIHPT),
KAaueCTBCHHBIC PEaKLUU Ha INIIOKO3y. bpoxkenue rimokossl. Ppykro3a Kak H30MEp INIFOKO3BL
Pu6o3a u ne3okcupubosa. Ilonstue o rmukosunax. Jducaxapuasl. Caxapo3a Kak MpeCcTaBUTENb
HE BOCCTAHABIMBAIOIIMX JAUcaxapujoB. ManbTo3a M JakTo3a, uemiobuosa. I'maponus
nucaxapunos. Ilomydenue caxapa u3 caxapHou cBekubl. [lomucaxapunabl. Kpaxman, rimMkores,
nemnono3a. KauecTBeHHas peakuus Ha Kpaxmal. ['maponns nonucaxapuios. JKupbl Kak
CIIOKHBIE 3(UPBHl TJIMIEpPUHA W BBICIIUX KapOOHOBBIX KHUCIOT. OMBUICHHE JKUPOB.
I'maporenusanust »xupoB. Mpljla Kak COJM BBICHIMX KapOOHOBBIX KHCIOT. AMHUHOKHMCIOTBI Kak
amQoTepHbIe COCOMHEHHUs. Peakmum ¢ KucCiIoTaMu M OcHOBaHUsAMHU. OOpa3oBaHUE CIOXKHBIX
s¢upoB. Ilentuasl. Ilentuanas cBs3p. AMHAHBIA XapakTep NENTUAHOM cBs3u. ['maponus
nentuaoB. benku. IlepBuuHas, BTOpUYHAs M TpeTUYHAas CTPYKTypbl OenkoB. KauecTBeHHbIE
peakuuu Ha Oenku. HyxkieumHoBble kuciotsl. Hykneosunsl. Hykneotuasl. HyknenHoBble
KHUCIO0ThI Kak npupoanblie noiaumepsl. Ctpoenne JIHK n PHK. I'maponn3 HyKI€MHOBBIX KUCIIOT.
[TpakTuyeckas padora 8. CBoiicTBa IIIOKO3bI, caxapo3bl M kpaxmaia [Ipaktuueckas padora 9.
ITomy4yenue MplIa HIEIIOYHBIM OMBUIEHUEM KHPOB

[IpakTrueckas padota 10. benku u ux cBoicTBa

[IpaxTuueckas padora 11. B3auMocBs3bp Mexay KiaccaMy OpraHMu4eCKUX BEIIECTB

IIpakTruyeckas pabdora 12. KauecTBeHHOE oIpe/ieieHue OpraHuyecKiX BEIeCTB.

KonTponbhas padota Ne 5. buonoruuecku akTHBHBIE BEILIECTBA

Tema 7. BoicOkOMOJIeKYJISIPHBIE COeIHHEHUA

[IonsATHE O BBICOKOMOJEKYJSIPHBIX BeniecTBax. [lomumepusanust U MOIMKOHACHCALUS
KaK METOJbl CO3JaHusl IOJIMMEPOB. Jnacromepbl. [IpUpoaHBIi M CHHTETHYECKHH KaydykK.
Cononumepusanus. CoBpeMeHHbIE IJIACTUKU (TIOJIMATUJICH, TOJMIIPONUIIEH, MOJIUCTUPOII,
HNOJUBUHMUIXJIOPUI, (ropomnact, mnonudTHIEHTEepedTanar, axkpuia-0yTaJaneH-CTUPOIbHBIN
IUTACTHUK, MOoJIMKapOoHaThl). [IpupogHbie U CHHTETHYECKHE BOJIOKHA (0030D).

ITpakTruyeckas padora Ne 13. Pacno3HaBaHue BOJOKOH U IUTACTHKOB.

Tema 8. O0001IEHNE

11 KJIACC

Tema 1. HemeTasLibl

Knaccudukanmss HEOpraHMYEeCKUX BEIIECTB.

DNeMEHTHI METAJJIbl U HEMETAILIBI U UX NoJiokeHue B [lepronnueckoit cucreme.

B o 1 o p o n llonmydyenue, ¢usnueckue M XHUMHUECKHE CBOICTBa (peakiuu C
METallaMM M HEMETaJlJIJaMH, BOCCTAaHOBIIEHME OKCHIOB U coiieid). ['mnpuasl. TorvBHbBIE
2JIEMEHTEL.

I'anmoreH b OOmas xapakTepucTuka noaArpynmnsl. Ou3nyueckre CBOMCTBA MPOCTHIX
BEIECTB. 3aKOHOMEPHOCTH M3MEHEHUSI OKUCITUTEIHFHON aKTHBHOCTH TAJIOTEHOB B COOTBETCTBUU
C UX MOJIOKEHHEM B Tepuoaudeckoi tadbnuie. [lopsaok BHITECHEHHs TaIOTE€HOB U3 PACTBOPOB
rajioreHn1oB. OcoOeHHOCTH XUMHUHU (TOopa. XIJIOp — TOJy4YeHHE B IPOMBIIUIEHHOCTH U
nabopaTtopuu, peakiuu ¢ MeTalaMd W HeMeTaliamMu. B3aumopeiicTBue Xxjopa ¢ BOAOH U
pacTBopamu 1ienodeit. Kucmopoansie coequnenus xiaopa. [ MmoxXaopuTel, XJI0paT U MepXJIopaTsl
KaK TUMU4YHBIe okuciutenu. OcoOeHHOCTH XuMHUM Opoma u noaa. KauecTBeHHas peakuus Ha
ron. I'anoreHoBOAOPOABI — MOJYyYEHHE, KUCIOTHBIE U BOCCTAHOBUTEbHBIE CBOMCTBA. CosiHas
KHCJIOTa U ee cou. KauecTBEeHHbIE peaKIuu Ha TaJIOT€HH/1-UOHBI.

DNeMeHTH MNOATPYNNB KHUCITODP o xa OO6mas xapakTepucTUKA
noarpynmbl. Gu3nyecKkue CBONCTBA MPOCTHIX BemecTB. O30H KakK aJuIOTPOIMHAas MOAU(HUKAISL
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kucaoposa. [lonydyenne o3oHa. O30H Kak okucaurenb. [lo3uTHBHAS U HEraTUBHAsI POJIb O30HA B
oKpyxarolien cpeze. CpaBHEHUE CBOMCTB 030HA U KHCIIOpoaa. Bona u mepokcu Bogopoa Kak
BOJIOPOJHBIE COEAMHEHUs KHCIOpoJa — CpaBHEHHME cCBoOMcCTB. llepokcua Bopopona Kak
OKHUCJIUTEJb U BOCCTaHOBUTENb. [lepokcuabl metamioB. Cepa. Ayutotponus cepbl. Puznueckue u
XUMHYECKHE CBOICTBa cepbl (B3aUMOJEHCTBHE C METalIaMH, KHUCJIOPOJOM, BOJIOPOJAOM,
pacTBOpamH LIeJI0oUel, KUCIOTaMU-OKUcIuTensiMu). CepoBOIOpOoa — MOJMyYeHUE, KUCIOTHbIE U
BOoccTaHOBUTENbHBIE cBoiicTBa. Cynbhuasl. CepHHUCTHIH Ta3 Kak KHCIOTHBIA  OKCHJI.
OxucnuTenbHble U BOCCTAHOBUTENIbHBIE CBOMCTBA cepHUCTOro rasza. [lomydeHue cepHUCTOrO
raza B MPOMBIIUICHHOCTH U jJabopatopuu. CepHucras kuciaotra u ee coiu. CepHbIil aHTHAPUIL.
CepHas kuciora. CBOWCTBa KOHIIEHTPUPOBAHHON W Pa30aBICHHON CEpHON KHUCIOTHI. JleiicTBre
KOHIICHTPUPOBAaHHOW CEpHOW KHCIOTHI Ha caxap, MeTaUlbl, HEMEeTaJUIbl, CYJIb(UIbI.
TepMuueckasi ycTroiiunBoCTh CyibGaToB. KauecTBeHHas peakiiys Ha CEpHYIO KUCIOTY U €€ COJIU.
Tuocepnas kucioma u muocynvghamol.

A30T U €T O COE€EIHHEH U . DIEMEHTH MNOArpymnmnsl azora. OO6mas
XapaKTepUCTHKA MOArpymnibl. Pu3nyeckue CBOWCTBA MPOCTHIX BewecTB. CTPOEHHE MOJIEKYIIbI
azota. Ou3nyecKkue U XMMHUYECKHUE CBOIWCTBa a30Ta. [lomyueHue a3ora B MPOMBINUICHHOCTH U
naboparopun. Hutpunel. AMMHaKk — ero moiydeHue, GU3NYECKHEe U XUMHYECKHE CBOWCTBA.
OcHoBHBIE CBOICTBa BOAHBIX pacTBOpoB ammuaka. Conu ammonus. [loBenenue coneit aMMoHUS
IpU HarpeBaHuu. AMMHAK Kak BoccTaHoBMUTENb. IIpumenenune ammuaka. OKcHIbl a30Ta, MX
nonyueHue u cBoiictBa. Oxcup azora(l). Oxwucnenune oxcuga azora(ll) kucmopomom.
Humepusanus okcunaa azota(lV). Azotucras xucnora u ee coiau. HUTpUTHI Kak OKUCIUTENN U
BOCCTAHOBUTENH. A30THas KHUCIOTa — (PU3NYECKHE M XUMHYECKHE CBOMCTBA, IMOJyYEHHUE.
OTHolleHHE a30THOM KHCJIOTHI K MeTaulaM M HeMeTajylaM. 3aBUCHUMOCTh IMPOAYKTa
BOCCTAHOBJICHHMSI a30THOM KHCJIOTHI OT AKTUBHOCTH METaUla M KOHIIEHTPAlMU KHUCIIOTHI.
Tepmuueckass ycTOWYMBOCTb HUTPATOB.

®ochop uero coeauHeHu . Amtorponus pochopa. XuMuyeckre cBoicTBa
dochopa (peakiuu C KHUCIOPOJOM, TaOT€HAaMH, METaJUIaMH, CJIOKHBIMU BEIIeCTBaAMU-
OoKHCIUTENsIMH, Iuenodyamu). Ilomydyenue um npumenenue docdopa. DochopHblil aHTUAPHUA.
Optodochopunas u wmeradpochopHass KucIOoTBI W uX coiu. KauecTBeHHas peakius Ha
optodocdatel. Paznoocenue opmogocgopnoii  kucromwl. Ilupoghocgopnas xucnoma u
nupogocghamor. Dochunsl. Pochun. Xropuowr hocgpopa. Oxcuo gocghopa(lll), pocghopucmas
KUCTIOMA U ee COJlU.

Y raepo a Amnorponusa yriaepona. CpaBHEHUE CTPOEHMsSI U CBOMCTB rpaduta H
anmaza. OynnepeH kak HoBas MoJieKyJisipHas popma yriepona. ['paden kak MoHOCIOM rpaduTa.
VYrinepoaHele HaHOTPYOKH. VYrojib. AKTUBUPOBAHHBIM yroib. Ajcopbuus. XuMHuUecKue
cBoiictBa yrnsa. KapOuabl. 'maponns kapbupa kaneius M kKapbuja amomuHus. KapOuibt
MEPEXO/IHbIX METAJUIOB KakK CBEpXIpouHble Marepuaibl. Oxcuabl yriepoga. OO6pa3oBaHue
yrapHOro ra3a IpH HEMOJHOM CTOpPAaHMU YIJIA. YTOJb M yrapHbI ra3 Kak BOCCTaHOBUTEIU.
Peakmus yrapHoro rasa c¢ pacriaBamu mienodeit. Cuare3 GopMuaToB U OKCaaaTOB. Y TJICKUCIBIN
ra3. YroibHas KUcioTa u ee coiu. [loBesieHne cpeiHUX U KUCIIBIX KapOOHATOB P HAarpEeBaHMH.

K p e m H n ii. CBoiicTBa mpoCTOro BeHIECTBA. Peakmuu c XJIOpOM, KHUCIOPOJIOM,
pactBopamu 1mienoued. OKCHJ KpEMHHUs B IPHUPOJE U TeXHUKE. KpeMHUEBBbIE KHCIOTBI M HMX
conu. ['maponus cunmkatoB. CuilaH — BOJIOPOAHOE COSAMHEHHE KPEMHHUSI.

b o p. Oxcup 6opa. bophas kucnora u ee conu. bypa.

demoncTrpauuu. 1. I'operne Bogopona. 2. Ilomydenne xmopa (ombIT B mpoOupke). 3.
OnbITel ¢ OpoMHON BOOM. 4. OKUCIUTENbHBIE CBOWCTBA PAacTBOpa TMIIOXJIOpPUTA HATpus. S.
[InaBnenune cepwl. 6. I'opeHue cepbl B Kuciopoje. 7. BzammopeicTtBue jxene3a ¢ cepou. 8.
I'openne cepoBogopona. 9. Ocaxnenue cynbdumo. 10. CpoiictBa cepHucTOro raza. 1.
JlelicTBME KOHIIEHTPUPOBAHHOM CEPHOM KHUCIOTHI Ha MeOp M caxaposy. 12. PactBopenmne
ammuaka B BojJie. 13. OcHoBHBIE CBOMCTBa pacTBOpa ammuaka. 14. Karanutudeckoe okucieHue
ammuaka. 15. [Tomyuenue okcuna azora(ll) u ero okucnenue Ha Bo3ayxe. 16. JleiicTBue a30THOM
KUCIOTH Ha Menb. 17. Iopenne dochopa B kucnopoze. 18. [IpeBpamenue kpacuoro gocdopa B
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Oenblif 1 ero cBeueHune B TeMHOTe. 19. B3anmmopeiictBue dochopHoro anruapuaa ¢ Bogoii. 20.
OO6pa3ubl rpadura, anmasza, kpemHus. 21. ['openue yrapnHoro raza. 22. TymeHue mniameHu
YTJIEKHUCIIBIM Ta30M. 23. PaznoxkeHue Mpamopa.

JlaGoparopuble onbiThbl. 1. IlosyyeHue xjopa W H3ydeHHUE €ro CBOMCTB. 2.
O3HakoMJIEHHE CO CBOMCTBaMH XJjopcojepkamux orOenuBarencil. KauecTBeHHas peakuus Ha
ranoreHua-uoHbl. 3. CBoiicTBa Opoma, Moja W uX cojiedd. PaznoxxeHue mepokcuaa BOAOpOJA.
OxucneHne noau1-nOHOB IIEPOKCUIOM BOIOpoa B Kucioi cpene. 4. M3yueHnue cBOWCTB cepHOM
KHUCJIOTBI U ee coyeil. 5. M3ydueHue CBOWMCTB BOJHOIO pacTtBopa ammuaka. 6. CBoHcCTBa coJieid
ammoHus. KauectBennas peakuus Ha ¢ocdar-uon. 7. KauecTBeHHast peakiys Ha KapOOHAT-HOH.
Pasnoxxenue runpokap6bonara HaTpus. 8. McnbiTaHue pacTBOpa CHIIMKATa HATPUS HHAUKATOPOM.
9. O3HakoMJIeHHE C 00pa3aMy MPUPOIHBIX CHIIMKATOB.

IIpakTuyeckas padora Nel. [Tonyuenue Bogopoa.

IIpakTnueckas padora Ne 2. [TonydyeHue XJI0poBOAOPOA U COJITHON KUCIIOTHI.

IIpakTuyeckas padora Ne 3. [loryyeHue ammuaka U U3y4eHHUE €ro CBOMCTB.

IIpakTnueckas padora Ned. [lonyyeHue yriaekuciaoro rasa.

IIpakTuyeckass padora Ne 5. BrinmonHeHue SKCIEPUMEHTANBHBIX 3a7ad IO TeMeE
«Hemertaibny.

Kounrpoabsnas padora Nel no reme «Hemeramibiy.

Tema 2. Metasbl

OO6muit 0030p s1MeMeHTOB— MeTauioB. (CBOWCTBAa MPOCTHIX BELIECTB-METAJIIOB.
Merannuueckue Kpucramaudeckue pemerku. CraBel. XapakTepucTHKa HanOosiee M3BECTHBIX
criaBoB. lonyueHne u npuMeHeHre METAJIJIOB.

[[lenounble MeTaIbI— OOLIAs XapaKTEPUCTUKA MOIATPYIIbI, XapaKTEpHbIE PEAKLUU
HaTpus U Kanusa. CBoiicTBa 1ienouHbIx MeTawioB. [lonyuyenue mienouynsix MeramioB. Cona u
CIKHAN

HaTp — BaXXHEHIIME COEIWHEHHUs HaTpus. bepuwiuinid, MarHuii, 1EJIOYHO3EMENIbHbIE
MeTayibl. MarHuii M Kanplui, HMX O0OILas XapakTepUCTHKa HAa OCHOBE TIIOJIOKEHHS B
ITepuonuueckoit cucreme snmemeHToB [[. 1. MenpaeneeBa u crpoeHust aroMoB. llomydenue,
¢uznyeckue M XUMHYECKHE CBOMCTBA, NMPUMEHEHHWE MAarHus, KaJbliUg U HMX COEIUHEHHI.
AMOoTepHOCTh OKCHJIa M THJIpOKcUAa 6eprinns. JKecTKOCTb BOJIbI U CIIOCOOBI €€ YCTpaHEHHs.
Oxkpacka IIaMeHHU COJISIMU IIEJIOYHBIX U I1€JI0YHO3EMENbHBIX METAJIJIOB.

AnmromuHu#. PacripocTpaHeHHOCTbh B NpHUpoOje, (PU3NUYECKUE M XUMHUECKUE CBOWCTBA
(OTHOLIEHUE K KHUCJIOPOJY, TaJOreHaM, pacTBOpaM KHCIOT U IIEJIOYEH, aToMOTEpMus).
AmpoTtepHOCTh OKcHIa W ruapokcuia amoMmuuus. Comu amomuHud. [lonHoe pasnoxeHue
BOJIOM COJIEH aJIOMUHUSL CO CJIa0bIMU JIByXOCHOBHBIMU KHCIIOTaMH. AJIFOMHHATBI B TBEPAOM
BuJe U B pactBope. IIpumenenue amomunus. CoeduHeHus aUiOMUHUA 6 HUSWUX CMENeHsax
OKUCTIeHU.

OnoBoucBuHe 1. OU3nyecKue 1 XUMUYECKUE CBOMCTBA (PEAKIIUU C KUCIOPOJOM,
kuciotamu), npumererue. Conu onosa(Il) u ceurana(ll). CBUHIIOBBIN aKKyMYJIATOD.

MeTtTanans NOOOYHBXMNOAT P Y I I OCOOEHHOCTH CTPOSHHS aTOMOB
MEPEXOIHBIX METAJIJIOB.

X p 0 M. ®usnueckue cBONCTBA, XMMUUYECKUE CBOICTBA (OTHOLIEHUE K BOJASHOMY Tapy,
KHUCITIOPOZly, XJIOpY, pacTBopaM KHcJOT). V3MeHeHHe OKUCIMTEIbHO-BOCCTAHOBUTEIbHBIX U
KHCIIOTHO-OCHOBHBIX CBOMCTB OKCHJIOB M T'MJIPOKCHJIOB XpOMa C POCTOM CTENEHU OKHCIICHUS.
Amdotepnbie coiictBa okcuaa u rungpokcuna xpoma(lll). Oxucnenue coneir xpoma(lll) B
XpoMartbl. B3aumHbIe mMepexo/bl XpoOMaTOB M JIUXPOMATOB. XpoMaTbl M AUXPOMAThl Kak
OKHUCIIUTEIH.

MapraH e — Qusnueckue U XMMUYECKHE CBOMCTBA (OTHOIIEHHE K KHUCIOPOAY,
xJ0py, pactBopam kuciot). Okcua mapranna(IV) kak okucnurens U karaauzarop. [lepmanranar
KaJlus Kak

okucautenb. Maneanam(VI) xanusa u e2o ceoticmsa.
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K e n e 3 0. Haxoxxnenue B npupojie. 3HAUCHHE JKeie3a Il OpraHu3Ma 4eloBeKa.
®usnueckue cpoiicTBa xkene3a. CIuiaBbl kKese3a ¢ yriiepoJoM. XMMUYECKHE CBOMCTBA Kele3a
(B3aUMOJIEHCTBHE C KHUCJIOPOJOM, XJIOPOM, CEpOH, yIiieM, KUCIOTaMH, PAacTBOPAMH COJIEH).
CpaBHeHHE KHCIOTHO-OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBONCTB TMJIPOKCH]IA
xene3a(ll) u ruapokcuna xxenesa(Ill). Conu xeneza(ll) u xeneza(Ill). Meroasl nepeBona comnei
xene3a(ll) B

comu sxene3a(lll) u obGparno. OxucnurenpHbIe CcBoiicTBa coenuHeHuit sxenesa(lll) B
peakiusx C BOCCTAHOBHUTENSIMU (MOIUIOM, Mezblo). lluaHWAHBIE KOMILIEKCHI Kele3a.
KauectBennsie peakuuu Ha nonsl xxene3za(ll) u (III).

Me a1 ». Haxoxnenue B mnpupoae. DPu3MUYeCKMEe U XUMHUYECKHE CBOMCTBA
(B3aUMOJIEHCTBHUE C KHUCIOPOJOM, XJIOPOM, cepoH, kucioramu-okucaurenasimu). Conu menu(Il).
Menuwiii  kynopoc. Ammuakatel meau(l) wu  memm(Il). Tlomydenme oxcuma wmemu(l)
BoccTaHOBJIeHUEM Tuapokcuaa meau(ll) rimoxo30it.

Cepe6po. Pusnyeckre U XUMHUYECKHE CBOMCTBA (B3aMOJICHCTBUE C CEPOMA, XJIOPOM,
KHCIIOoTaMU-oKucuTesiMu).  OcakJieHue okcuiaa cepedpa TpH JCHCTBUM IIEIOYH HA COJHU
cepebpa. AMMuakatel cepedpa Kak okuciautenu. KauectBeHHast peakilys Ha HOHBI cepedpa.

3 0a 01 o dusnueckue U XUMHUYECKUE CBOMCTBA (B3aUMOJAEWUCTBHUE C XJIOPOM,
«1apckoit Bogkoi». CriocoObl BIACTEHUS 30JI0Ta U3 30JI0TOHOCHOM MOPO/IBI.

Il m 1 k. Ousznueckre M XMUMHYECKHE CBOMCTBA (B3aUMOJCHCTBHUE C TajOreHaMHU,
KHCIIOPOJIOM, CEpPOM, pacTBOpaMHU KHUCIOT M Iienoueit). AM(OTEpHOCTh OKCHIA U THIPOKCHIA
[IWHKA.

P Ty T5. [IpencraBnenue o cCBOWCTBAaX PTYTH U €€ COSAMHEHUSX.

demoncrpauuun. 1. Komneknus wmetamwioB. 2. Komekinus mMuHepalioB U pya. 3.
Konneknus «Amomununiiy. 4. Komnekuus «Kene3o u ero criaBsl» 5. BzauMoaelcTBue HaTpusi €
Bozioi. 6. OkpammBaHuEe TJIAMEHU COJIIMH INEJTOYHBIX M IIEJI0YHO3EMENbHBIX METAJJIOB. 7.
B3aumopeiictBue kanbius ¢ Bogoil. 8. [lnaBnenue amomunus. 9. BzaumoaeicTsue amoMuHUs
co menoubto. 10. B3aumopeiicTBue xpoma C COJIIHOM KUCIOTOW 0e3 mocTtyma Bo3ayxa. 11.
Ocaxnenue runpokcuna xpoma(lll) u okucnenue ero mepokcuaom Bopopoxaa. 12. Bzaumubie
Nepexo/ibl XpoMaToB U AuxpomMatoB. 13. Paznokenue nuxpomara aMMmoHus. 14. AmoMoTepMus.
15. Ocaxnenue ruapokcua xeneza(lll) u okucnenue ero Ha Bozayxe. 16. Boigenenue cepedpa
W3 €0 COoJIE NEeUCTBUEM MEIU.

JlabopaTopubie onbiThbl. 10. OxpammuBaHuEe TIUIAMEHH COEIUHEHUSMH IIEIOYHBIX
MetauioB. 11. O3HakoMJIEHHE C MHUHEpajlaMHd W BXKHEUIIUMH COCIUHEHMSIMHU IIEIOYHBIX
MeTtaioB. 12. CBoHCTBa COEIUMHEHUH WIENOYHBIX MeTauioB. 13. OkpammBaHUE IUIAMEHU
COJISIMM IIET0YHO3EeMEIBHBIX MeTaaoB. 14. CBolicTBa Maruus 1 ero coequHenuii. 15. CoiicTBa
coennHeHui kanpuud. 16.2Kectkocts Boabl. 17. BzaumopneicTBue amtOMUHUSL C KHCIOTaMU U
mienoyamu. 18. AmdoTepHbie cBoMCTBa ruApokcHaa antoMunus. 19. Ceoticmea onosa, ceunya u
ux coeounenuu. 20. CoiictBa coneit xpoma. 21. CBoiicTBa MapraHiia U €ro coeJIuHeHHUH. 22.
N3yuenne muHepanos xkene3a. 23. CpoiicTBa xkene3a. KauecTBeHHbIE peakiuy Ha MOHBI JKeJe3a.
[Tonyuyenue oxcuna meau(l). 24. CpoiicTBa Meau, ee CINIAaBOB M coeauHeHuil. 25. CBoiicTBa
[IUHKA U €r0 COSTUHEHNH.

IIpakTuueckass padora Ne6. IlomyueHue TOpbKOM comu (CEMHBOIHOTO CyibdaTa
MarHusi).

IIpakTnyeckas padora Ne 7. [lonydueHne anroMOKaJINEBbIX KBACIIOB.

IIpakTnueckas padora Ne8. BrimonHeHue SKCHIEPUMEHTAIbHBIX 3a/4ad IO TeMe
«MeTabl raBHBIX MOATPYII.

IMpakTuyeckas padora Ne9. [Tonyuenne megHOTO Kymnopoca.

IIpakTnyeckas padora Nel0. [TonydeHue sxene3HOro Kyrnopoca.

IIpakTuyeckass padora Ne 11. BrinosHeHHE 3KCNEPUMEHTAJIbHBIX 3a7ad IO TEME
«Mertamibl MOOOYHBIX TOATPYIIID.

KonTpoabHas padora Ne 2 o teMe «MeTaiby.
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Tema 3. CTpoenune atoma. XuMU4ecKas CBs3b

Ctpoenue atoM a Hykmuasl. M3oronbl. Tumnsl paamoakTUBHOIO pacraja.
TepmosinepHblii  cuHTe3. [lonmydyeHue HOBBIX 3ieMeHTOB. SnepHble peakuuu. CrpoeHue
JNIEKTPOHHBIX 00oJouek aToMoB. [IpeacraBieHue o KBaHTOBOW MexaHuke. KBaHTOBbIE yHcIa.
AToMHBIe opOuTanu. Pamuyc aroma. D1eKTpOOTpUIIATETIHLHOCTD.

XumMuueckascBs3 b Buael xumnueckon cBsa3u. KoBaneHTHast CBs3b U ee
XapaKTEepUCTUKU (JIJIMHA CBSI3M, MOJSPHOCTb, IOJIAPU3YEMOCTh, KPaTHOCTh CBsA3M). MoHHas
CBs3b. MeTainueckast CBs3b.

Ctpoenue TBepaAb X BeIlecTB. Kpucrammmueckue u amopQHbIe Tena.
Tumnel KpUCTAJUIMYECKUX PEIIETOK METAUIOB M HOHHBIX COEOUHEHUN. MeXMONEeKyIsIpHbIe
B3auMOoJieicTBUsl. BogopoaHas cBs3b.

Hemoncrpaumu. 1. Kpucramueckue pemietku. 2. Mojienyu MoJeKy.

Tema 4. OcHOBHBIE 3AKOHOMEPHOCTH NMPOTEKAHNS XMMHYECKHX peaKuui

TennoBoodbPpexkTxumMuuecKoUpeacxkIi U U DHIOTEPMHUECKUE U
sK30TepMHUUecKkre peakimu. 3akoH [ecca. Termora oOpa3oBaHuUsl BEIIECTBA. DHEPIHsS CBS3H.
[Tonsitue 06 surtanbnuu. I[lonstue 06 sHTponuu. BTOpol 3akOoH TEPMOAMHAMHKHU. DHEPTHUS
['n66ca 1 KpuTEepUN CaMONPON3BOIBHOCTH XUMUYECKOH PEAKIIHH.

CKOpPOCTh XUMHUUYECKHUX pPEaKUHUMUee 328BUCUMOCTb OT MIPUPOJIBI
pearupymoIrx BEIIECTB, KOHLEHTpAllMU pEareHTOB, TEMIIEpaTypbl, HAJIW4YUS Karaiau3aTopa,
IJIOIIA M MOBEPXHOCTU PEArupyrolIuX BEHIECTB. 3aKOH AecTByrommx Macc. [IpaBuno Bant-
Fopda. Ilonstme 00 »dHEPruM axKTHBAIMKM W 00 DHEPreTHUYECKOM NPOQHIE PEaAKIHH.
['oMmoreHHslil U reTeporeHHbld Karanus. [IpuMepsl KaTaIMTHYECKUX MPOLECCOB B TEXHUKE U B
JKUBBIX opranu3mMax. @epMeHThl KaK OMOJIIOrMYECKHE KaTalu3aTophl.

O6paTtuMble peaknu u Xumuueckoe papHoecue. [Ipuniun Jle [latensbe.
Koncranra paBHOBecus. PaBHoBecue B pactBopax. KoHcranTel guccommanuu. Pacuer pH
pPacTBOPOB CUJIBHBIX KUCIOT U LIeN0o4eil. [Ipoussedenue pacmeopumocmiu.

Psn akTuBHOCTH MeTadalo B. [IoHaTHe 0 CTaHIAPTHOM 3JIEKTPOTHOM
NOTEHLMAJIEe M DJJIEKTPOABMXKYIIEH CcHe peakuuu. XHMHYECKHE HMCTOYHMKM  TOKa:
raJIbBAHUYECKUE DJIEMEHTBI, aKKYMYJISTOPBI M TOIUIMBHBIE 3JIEMEHTBI. DJIEKTPOJIN3 PacIlyIaBOB U
BOJHBIX PACTBOPOB AJEKTPOJIUTOB. 3aKOHbI 2NEKMPOaU3A.

JeMoncTpanum. 1. DK30TepMUYECKUE U SHAOTEPMUUYECKUE XUMUYECKUE peakuuu. 2.
TemuioBble ABJIEHUS IIPU PACTBOPEHUHN CEPHOM KUCIOTHI U AMMHUAYHOU CEIUTPHI. 3. 3aBUCHMOCTb
CKOPOCTH p€aklMM OT IPUPOJIbI BEIIECTB HA MPUMEpPE B3aUMOIECHCTBUS pacTBOPOB PA3IMYHBIX
KHCIIOT OJMHAKOBOW KOHIIGHTpPAIlMM C OJMHAKOBBIMH KyCOukamu (TpaHylaMu) LHWHKA U
OJINHAKOBBIX KYCOYKOB pa3HbIX METAJUIOB (MarHusi, IIMHKA, >K€JIe3a) C PacTBOPOM COJISTHOM
KUCIOTHL. 4. B3auMoneiicTBre pacTBOPOB CEPHOM KHUCIOTHI C pacTBOpAaMH THOCYJb(paTa HATPUSL
pa3IMyYHON KOHIEHTpAlMu U TeMmneparypbl. 5. Pa3noxeHue nmepokcuia Boaopoaa ¢ MOMOUIbIO
HEOPraHMYECKUX KaTaJIn3aTOPOB U MPUPOIHBIX O0OBEKTOB, COJIEPKAIIUX KaTallazy.

JlaGopaTopHbie oOnbITBI. DaKTOPHl, BIMAIOIIME HA B3aUMOJACHCTBHE MeETala C
pacTBopamMu KHCJIOT. CMEIIEHME XMMHUYECKOIO PABHOBECUS IPHU YBEJIWYEHHHM KOHLEHTPALUU
peareHToB M NpOoayKTOB.26. KaTanutuyeckoe pas3iokeHne NepoKCHIa BOAopoaa

IIpakTnyeckas padora Nel2. CkopocTb XUMHUYECKON PEAKIIUH.

IIpakTHyeckas padora Nel3. Xumnuyeckoe paBHOBECHE.

KounrpoabsHnas padora Ne3. TeopeTrnueckue 0CHOBbI XUMUHU.

Tema 5. XumMuueckasi TEXHOJIOTUs

OCHOBHB ENPHUHUUNBIXUMUYECKONTEXHOTOTHUU. [[pouszBogcT
BOCEpPpHOI®WKHUCITOT bl KOHTAKTHBIM criocoOoMm. XumusMm Tmpouecca. Coeipbe amis
MPOU3BOACTBA CEPHOM KUCIOTHI. TE€XHOJIOTHYECKasd cXeMa MpoIiecca, MPOLECChl U anmnapaThl.

[lpousBoacTBOAaMMHU aK a. XumusM npouecca. OnpeneneHne oNTUMAIbHBIX
YCJIOBUM TIPOBEIACHUS peakiuu. [[puHIMI MUPKYISAUUM U €r0 peaiu3alusl B TEXHOJIOTUYECKOM
cxeMme.
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MeTtannypru 4 YepHast merauryprus. JJomeHHbIN nponiecc (ChIpbe, YCTPONCTBO
JOMEHHOHN medu, XMMHU3M Impouecca). [I[por3BoAcTBO CTaid B KUCIOPOJHOM KOHBEpTEpPE U B
AJIEKTPOIICUax.

OpranuuyeckuiicuHTe 3. Cunmesvl Ha ocHoge cunme3-easa. 1Ipon3BoacTBO
METaHoJIA.

Dkosorus 1 npobiaemMa OXpaHbl OKPYXKarOIIeH cpeibl. 3eeHas XUMHUsL.

demoncTrpanuu. 1. Coipbe I IPOU3BOJACTBA CEPHOM KUCIOTHI. 2. MoJenb KUISIIEro
cinos. 3.Kene3nas pyna. 4. O6pa3sipl CIUTaBOB KeJie3a.

Tema 6. Xumus B ObITY M Ha cJ1yxk0e 001IecTBa

Xumus mumy. JKupbl, Oenku, yrieBoJbl, BUTaMHHBL. [luiieBble 100aBKH, HX
KJIacCU(UKaus. 3anpenicHHbIC U pa3pelICHHBIE MUIIeBbIC 100aBKU. JIeKapCTBEHHBIE CPEICTRA.
Kpacku u nurmentsl. [IpyHIunel okpammBaHus TKaHe. XuUMHsS B CTpPOUTENbCTBE. llemeHT,
oeron. Crexyo W KepaMuka. TpaauIIMOHHBIE M COBPEMEHHBIE KEPAMHYECKHE MAaTepualIbl.
CaepxnpoBoasias kepamuka. beitoBas xumusi. Or6enuBamue cpeacTBa. XUMUS B CEbCKOM
xo3saiictBe. WHcekTuimapl W mectuuuabl. CpeacTBa 3amUThl  pacTeHHil. PenensieHTsI.
Oco0OeHHOCTH COBpEMEHHOW Hayku. MeTononorus HaydyHOro wuccieaoBanus. Ilpogeccus
xumura. Mamemamuueckas Xumusi.

[Touck xumuuecko naopmaruu. Paboma c 6azamu OaHHbBIX.

Jemoncrpanum. 1. Ilumessie kpacutenu. 2. Kpamenuwe Tkaned. 3. OtOenuBaHue
TKaHEH.

4. Kepamuueckue marepuansl. 5. L[Betnoie crexna. 6. Komneknusa «TommuBo u ero
BUJIBI».

JlaGopaTopHble ONBITHI. 27. 3HAKOMCTBO C MOIOIIUMHU CPEJICTBAMH. 3HAKOMCTBO C
orOenuBaromumu cpencteamu. 28. Kien. 29. 3HaKOMCTBO ¢ MUHEpPAJbHBIMU YIOOPEHUSMU U
M3y4YECHHUE UX CBOMCTB.

Kontpoabnas padora Ne 4. toroast KOHTpoJibHas paboTa.

Tema 7. Xumus B coBpeMeHHOIi Hayke. O6001eHMe.

Oco0eHHOCTH COBPEMEHHOH XWMHUU: KOJUIEKTUBHBIM XapakTep HayKH, pocT oObema
uH(popMaIK, pa3BUTHE KOMIBIOTEPHBIX METOJ0B. VCTOYHMKM XUMHUYECKOW WH(OOpMAIUu:
Hay4yHas JuTeparypa, 6a3bl naHHbIX, lHTepHET. B3auMonelicTBue XUMHUH ¢ IPYTUMH HayKaMHU.
Baxwuelinme HanpaBieHUss COBPEMEHHOW XMMHUH: BOJOPOJIHAS SHEPreTHKA, CYITPaMOJIEKYIIsIpHast
XUMHUS, HAHOTEXHOJIOTUHU, MOJIEKYJISIPHOE MOJEIUPOBAHHUE.

3. TemaTnyeckoe NJIAHUPOBaHWe, B TOM 4YHcJe ¢ y4eToM padoyeii porpaMmbl
BOCIIMTAHHMS C YKa3aHHEM KOJIU4YeCTBAa YacoB, 0TBOJIMMOE HA OCBOCHHUE KAXK/I0H TeMbl.

10 xaacc
Homep Konuuecmeo
Tema
membl uacoe
1 [ToBTOpeHME 1 yriyOeHne 3HAaHUH 16
2 OCHOBHBIE TOHSATHS OPTaHUYECKON XUMUHU 13
3. YTrneBoopoibl 25
4 Kucnopoacoaepxaniye opraHu4eckue CoeIMHEHUS 19
5 A30T- U cepocoiepKalue COeTMHEHUS 6
6. buonornuecku akTUBHBIC BEllleCTBA 14
7. BBICOKOMOJIEKYIISIPHBIE COETMHEHUS 4
2 O06o0maroriee TOBTOPCHHE 2
HUTOI'O: 102
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11 xmacc

oHomep Koauuecmeo
Tema
membol uacoe

HemeTamier

30
MeTamisl

30
CTpoeHue BelecTBa. XMMUYECKas CBA3b 20
OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKHUX
peakuuii 10
XumMmnyeckas TEXHOIOTHS 2
XuMus B ObITY U Ha cl1y»k0e ob1iecTBa 2
XHUMHS B COBPEMEHHOM HayKe 2
UTOI'O: 102
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