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IosicHUTENLHAA 3aNNCKA

Pa6ouas ImporpamMma 110 XuMnumn Ajisa 10-11 x kmaccoB cocTaBjicHA Ha OCHOBE:

- MenepanbHoro 3akoHa «O0 oOpazoBanuu B Poccuiickoit denepannun» oT
29.12.2012 Ne273 @3,

- Ilpumepnoit OOIl COO, omobpenHoi pemennem denepanbHOr0 yueOHO-
METOJMYECKOT0 O0OBEIUHEHUsI 10 CpellHeMy o0IlieMy oOpa3oBaHHIO (IIPOTOKOJ OT
26.06.2016r. Ne2/16-3), B cootBeTcTBHH ¢ TpeboBarusiMu PI'OC COO no xummuw;

- IIporpammon mo xumum 10-11 kimaccoB, COCTaBIEHHOM MOJ PYKOBOJICTBOM
M.H. AdanacbeBoii;

[Iporpamma otpaxaer ujaen U mnojoxxkeHus KoHuenmuu TyXoBHO-
HPABCTBEHHOI'O Pa3BUTHS W BOCIMUTAHUS JIMYHOCTU TpaxkaaHuHa Poccum, IIpo-
rpamMMbl (DOPMHUPOBaHUS YHUBEpCAIbHBIX y4eOHbIX nectBuii (YVY]I), cocTtas-
JSIOIIMX OCHOBY [UJISl CaMOpAa3BUTHUSL M HENPEPBIBHOIO 00pa30BaHMSs, BBIPAOOTKHU
KOMMYHHMKATHBHBIX KAaueCTB, LIEJIOCTHOCTU OOIIEKYJIbTYpPHOTO, JIMYHOCTHOTO U
MIO3HABATEJILHOTO Pa3BUTHS YHAIIUXCS.

JlanHas mporpamMma cocTaBjieHa Ha ocHoBe nporpammbl M.H. AdanacbeBoii, co-
cTaBieHa aisi yueOnuka «Xumum» - 10-11 kmacc, aBropoB: I'.E. Pym3utuca u @.I'.
denpaMaHa.

B nporpamme yuuThiBaeTcs TO, 4TO 00pa3oBaHUE HA YPOBHE CPEIHErO O0IIIe-
ro oOpa3oBaHUsl MPU3BAHO OOECHEeYUTh OOYyYEHHE C YYETOM MOTpPEOHOCTEH,
CKJIOHHOCTEM, CIOCOOHOCTEN U NMO3HABATEIbHBIX HHTEPECOB yUaIUXCSl.

[IporpammHoOe cojaepkanue ompenensiercs ucxons u3 tpedoBanuit OI'OC
OOO k ypoOBHIO MOATOTOBKU y4YalllUXCA, a TAKKE BPEMEHEM, OTBEICHHBIM (ee-

paibHBIM yueOHbIM TuTaHoM (B10-11-x Kkiaccax 2 vyaca B Heaeno — 136 JacoB).

Y4uebHO — METOTUYECKHUN KOMILIEKT

*Y4yeOHUKHU denepallbHOTO IIEPEUHSI, B KOTOPBIX peajJn30BaHa JaHHAs MporpamMma.




1. Pynsutuc I'.E., ®enpaman @.I". Xumus. bazosslil yposens. 10 kiacc. - M.
[Tpoceemenne, 2022,

2. Pymsutuc I'.E., ®enpaman @.I". Xumus. ba3zoseiit ypoBens. 11 kimacc. - M.:
[Tpoceemenne, 2022,
JlononHuTeNbHAS IUTEpATYpa:

1. M.H.AdanacweBa. Paboune nmporpammel npeaMerHas auHus xumus 10-11
kiaccsl. [Ipocsemenne 2017;

2. A.M. Cumonosa. /luarmoctudeckue TecThl o xumuu ajsg 10-11 kmaccon.2017;

3. H.H. I'apa Xumust. Metoamaeckoe mocobue st yautenst Ypoku B 10 kmacce:
nocoOue A yuuTelen 001eoopa3oBaTeNbHbIX YUpexkaeHuid. — MockBa
«ITpocsemenue», 2015;

4. Xumus. 10 kiacc. DnexkrponHoe npuwioxenue (DVD) k yueonuky Pyn3utuca
I''E., ®enpagmana @©.1°.2016;

5. Kazanues I0.H. Xumus. 10 knacc. «KoHcTpykTop» Tekyiiero KouTpos.2016;

6. Pamenxuit A.M. Xumms. 10—11 kmaccrl. Jlupaktunaecknii matepuan.2015;

7. T'apa H.H., I'abpyceBa H.1. Xumus. 10—11 kmaccrl. 3ajaqyHuK ¢ «IIOMOITHU-
kom».20135;

8. Xwummus. 10 -11 xnacc. BuaeonemoncTpanum

Oo6opynoBanue: [{udposas mabopaTopusi Mo XUMHUM (YdeHUUYECKAs)

IlnaHupyeMble pe3yJabTaThl H3YUEHHS YYeOHOIr0 mpeaMeTa « XMMHUs»:

JIMYHOCTHBIE Pe3yJIbTATHI:
B LIEHHOCTHO-OPUEHTAIMOHHON cpepe — BOCIIUTaHHE YyBCTBA FOPAOCTU3a POCCUI-
CKYIO XHUMUYECKYIO HAyKy, TYMaHU3Ma, LIeJICYCTPEMIICHHOCTH;
B TPYJOBOM cpepe — TOTOBHOCTh K OCO3HAHHOMY BBIOOpPY JajbHENIe oopa3zoBa-
TEJIbBHOU TPACKTOPHH;
B [TI03HABaTeNIbHOM c(hepe — yMEHHUE YIPaBIIATh CBOEH MMO3HABATEIbHON e TEIBHO-

CTbIO.



MeTtanpeaMeTHbIMH Pe3yJIbTATAMHU OCBOCHUS BBIITYCKHHKAMHU OCHOBHOM IIKO-
JIbI IPOTPAMMBI 110 XUMMH SIBJIAIOTCH:

VICITOJIb30BAaHUE YMEHHMI M HABBIKOB PA3JIMYHBIX BUJIOB [TI03HABATEIILHOM JCATENBHO-
CTH, TPUMEHEHNE OCHOBHBIX METOJIOB MMO3HAHUS (CUCTEMHO-MH(POPMAIIMOHHBII aHa-
713, MOJEJIMPOBAHUE) JIs1 U3YUEHUS PA3IMUHBIX CTOPOH OKpY Karolle NeicTBU-
TEJIbHOCTH;

UCIIOJIb30BaHUE OCHOBHBIX MHTEJUIEKTYAIbHBIX ONepaluii: (GopMyInpOBaHUE THIIO-
T€3, aHAJIU3 U CUHTE3, CPAaBHEHUE, 0000IIEHNE, CUCTEMATU3allNs, BbISIBICHUE MTPU-
YUHHO-CJIEZICTBEHHBIX CBSI3€, TOMCK aHAJIOTOB;

yYMEHUE TeHEPUPOBATh UIEH U ONPENEISATh CPENCTBA, HEOOXOAUMBIE JIJISl UX peaan3a-
IIUH;

YMEHUE ONPEEIATh LN U 3a/1a4u ACSITEIIbHOCTH, BEIOMPATh CPEICTBA peaTUu3aliU
LIEJIU U IPUMEHATH UX Ha MPAKTHKE;

UCIIOJIb30BaHUE PA3JIMYHBIX HCTOUHUKOB UH(POpPMAIIUU, TOHUMAaHUE 3aBUCUMOCTH
coJiep>KaHusl ¥ (POPMBI IIPEICTABIECHUS NH(DOPMALIUU OT LieJIed KOMMYHUKAIUHU U a]I-
pecara.

B o0s1acTn no3HaBaTeJdbHbIX pe3yabTaToB Oﬁpa30BaTeJILHOC YIpEeKIACHUE o0m1e-

ro 00pa3oBaHus NPEAOCTAB/sICT Y4eHUKY BO3MOKHOCTb HA CTYIICHH CPeJIHero
(mM0JIHOT0) 0011ero 00Pa30BaHUA HAYUUTHCH:

JaBaTh ONpPEEICHUS HAYYHbIM MTOHATHUSIM;

ONMCHIBATH IEMOHCTPALIMOHHBIE U CAMOCTOSTEIBHO MPOBOJAUMBIE SKCIIEPUMEHTHI,
UCIIOJIb3YSI IJIs1 ’TOTO €CTECTBEHHBIN (PYCCKUM) SI3BIK U S3bIK XUMHH;

OMKCHIBATH U PA3INYaTh U3yUYCHHbIE KJIACChl HEOPTAHUUECKUX U OPTaHUYECKUX
COEIMHEHUI, XUMUYECKUE PEAKLINN;

KJIaCCU(PHUIIMPOBATH N3YUEHHBIE OOBEKTHI U SIBICHMUS;

Ha0JI01aTh IEMOHCTPUPYEMBIE U CAMOCTOSITENIbHO MPOBOIUMBIE OMBITHI, XUMHUE-

CKHC pCaKIMH, IIPOTCKAIOIINUEC B IIPUPOAC U B 6I>ITy;



JIeaTh BBIBOJIBI M YMO3AKITFOUCHHS U3 HAOFOICHHH, N3yUY€HHBIX XUMUYECKHUX 3aKO-
HOMEPHOCTEMN, TPOTHO3UPOBATH CBOMCTBA HEM3YUEHHBIX BEILIECTB MO AaHAJIOTUU CO
CBOMCTBaMHU M3yYCHHBIX;
CTPYKTYpHUPOBATh U3YUEHHBIA MaTepUAIL;
HHTEPIIPETUPOBATh XUMHUUECKYIO HH(POPMAITHIO, TOJYUYCHHYIO U3 IPYTUX UCTOYHHU-
KOB;
OMUCHIBATH CTPOEHUE aTOMOB 3J1eMeHTOB |-1V neprno 0B ¢ ucnonb30BaHUEM AJIEK-
TPOHHBIX KOH(GUTYpAILIMI aTOMOB,;
MOJIETUPOBATH CTPOCHUE MPOCTEUIINX MOJIEKYJ HEOPTAHUYECKUX U OPTaHUYECKUX
BEIIIECTB, KPUCTAILJIOB;
IIpeaMeTHbBIE pe3yJabTATHI:

BohInyCcKHMK HAYYHUTCS:

® packpplBaTh Ha IMpPUMEpPaX pOJb XHUMHUU B (OPMHUPOBAHHUU COBPEMEHHOM

HAay4YHOW KapTUHBI MUPA U B IPAKTUYECKOUN AEATEIBHOCTH YEJIOBEKA;
® JIEMOHCTPUPOBATh HAa MPUMEPAX B3AUMOCBS3b MEXKAY XUMHUEH U JPyrUMHU

CCTCCTBCHHBIMU HAYKAMM,

® DPACKpbBIBATb Ha IM[IpUMCPAX IIOJIOKCHUA TCOpPHHU XHUMHUYCCKOI'O CTPOCHUA

A.M. bytneposa;

e noHuUMaTh ¢puiznueckuii cmbica [lepuonnueckoro 3akona [[.M. Menneneesa u

Ha €ro OCHOBE OOBSICHATH 3aBUCHMOCTH CBOWMCTB XUMHYECKHX DJIEMCHTOB M

00pa30BaHHBIX MU BEIIECTB OT JIEKTPOHHOTO CTPOCHUS ATOMOB;
® OOBSCHATH MNPUYMHBI MHOrooOpa3usi BEIIECTB HAa OCHOBE  OOIIMX
MPEICTAaBIICHU 00 UX COCTaBE U CTPOCHUMU;
® MPUMEHATH MpPaBUJIAa CUCTEMATUYECKONW MEXIYHApOAHOM HOMEHKIATYPhI KaK
CpEACTBa pa3InueHUs U UACHTU(DUKAIIUK BEIIECTB 110 UX COCTAaBY U CTPOCHUIO;
® COCTaBJISITH MOJICKYJISIPHBIE U CTPYKTYpHBbIE (hOPMYJIbI OPTaHUYECKUX BEIIECTB
KaK HoOcHUTelel wHHGOpMAIlUd O CTPOCHUM BEIIECTBA, €r0 CBOMCTBAX H

MNPHUHAOJIC)KHOCTH K OIIPCACICHHOMY KJIACCY COGHHHCHHﬁ;



XapaKTepu30BaTh OPraHUYECKHE BEIIECTBA IO COCTaBY, CTPOEHUIO U
CBOMCTBaM, yCTaHABIIUBATh MPUYMHHO-CIEACTBEHHBIE CBA3U MEXKY AaHHBIMU
XapaKTEPUCTUKAMU BEIIECTBA,;

MPUBOJIUTH TPUMEPHl XMMHUYECKHX PEAKIUA, PACKPBIBAIOIIUX XAPAKTEPHBIC
CBOMCTBA THUIIMYHBIX MPEICTABUTENEH KJIACCOB OPraHMYECKUX BEIIECTB C
HETBI0 UX UICHTU(GUKAIIMNA U 00BSICHEHHS 00J1aCTH MPUMEHEHNS,
MIPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHUSI XMMUYECKUX PEAKIIUM Ha OCHOBE
3HAHUM O THUIIAX XHMUYECKOM CBSI3M B MOJIEKYJIAX pEAreHTOB M MX
PEeaKIMOHHOMN CITIOCOOHOCTH;

MCIOJIb30BaTh 3HAHUS O COCTABE, CTPOCHUM M XMMUYECKUX CBOMCTBAX BEIIECTB
J71s1 0€301acCHOTO MPUMEHEHHUSI B TPAKTUUECKOMN e TETbHOCTH;

MPUBOIUTH MpUMEpPbl  TPAKTUYECKOTO HCITOJIb30BAHUS MPOAYKTOB
nepepaboTK He(TH U MPUPOJTHOTO Ta3a, BBICOKOMOJICKYJISIPHBIX COSIUHECHUM
(moJMMATUIICHA, CHHTETHYECKOTO KaydyKa, alleTaTHOTO BOJIOKHA);

MPOBOJIUTH OIBITHI MO PACIO3HABAHWIO OPraHUYECKHUX BEIIECTB: TIIMIEPUHA,
YKCYCHOM KHCJIOTBI, HETIPEASIbHBIX dKHUPOB, TJIFOKO3bI, KpaxMaja, OCJIKOB — B
COCTaBE MHUILEBBIX MPOJAYKTOB U KOCMETUYECKUX CPEICTB;

BJIQJICTh TpaBUJiaMU UM TMpueMamMu Oe30macHON paboThl C XUMHUYECKUMHU
BEII[ECTBAMHU U JTAOOPATOPHBIM 000PYIOBaHUEM;

YCTaHaBJIMBATh 3aBUCUMOCTh CKOPOCTH XHUMMYECKOM pEaKIMh U CMEIICHUS
XUMHUUYECKOTO PaBHOBECHUSI OT Pa3IMYHBIX (DAKTOPOB C IIEJIbIO OMPEACIICHUS
ONTUMAaJIbHBIX YCJIOBUN MPOTEKAHUS XUMHUYECKUX MTPOIIECCOB;

MIPUBOJAUTH MPUMEPHI TUAPOJIM3A COJICH B TOBCETHEBHOM KU3HU YETIOBEKA;
MPUBOJUTH MPUMEPHI OKUCIUTEIHLHO-BOCCTAHOBUTEIIBHBIX PEAKIIMI B MPUPOJIE,
MPOM3BOJACTBEHHBIX MPOLIECCAX U KUZHEACIATETbHOCTH OPTaHU3MOB;
IMPUBOJIUTH TPUMEPhl XHMHUYCCKHX PpEaKIui, pPACKPBHIBAIOIMIMX OOIIHe

XMMHUUYECKHE CBOMCTBA IMPOCTBIX BCIICCTB — MCTAJIJIOB U HCMCTAJLJIOB,



® T[IPOBOJIUTH PACUEThl HA HAXOXKICHHE MOJEKYJSIPHON (HOPMYJIBI YTIIEBOIOpOIA
M0 TPOAYKTaM CrOpaHUs W MO €ro OTHOCUTEITHHOW TUIOTHOCTH M MAacCCOBBIM
JIOJISIM DJIEMEHTOB, BXOSIIUX B €0 COCTAB,;

® BIAQJICTh MpaBUJIaMU O€30MMacCHOr0 OOpalieHuss ¢ €IKUMU, TOPIYHMHU U
TOKCUYHBIMH BEIIECTBAMH, CPEICTBAMH OBITOBOM XUMUU;

® OCYHICCTBIIATh IOWCK XMMHYECKOW  HH(POpMAIMUM 1O  Ha3BaHHAM,
UJeHTU(PUKATOpaM, CTPYKTYPHBIM (hOpMYyJiaM BEIIECTB;

® KPUTUYECKH OIICHWBATh W HWHTEPIPETHPOBATH XUMHUUYECKYI0 HH(MOPMAIIHIO,
COJZICPKAIIYIOCST B COOONICHHSIX CPEACTB MAacCOBOW HMH(OpPMAIUU, pecypcax
HNHTepHeTa, HAYYHO-TIOMYJSPHBIX CTaThAX C TOYKH 3PEHHS E€CTECTBEHHO-
HAyYHOH KOPPEKTHOCTH B TMEISAX BBIIBICHHUS ONIMOOYHBIX CYXKICHUH W
dbopMHpOBaHUS COOCTBEHHOM MO3UITHH;

® IMPEJACTAaBJSITh NYTH pelieHus TII00albHBIX MPOOJIeM, CTOSIIMX Iepe
YEJIOBEUECTBOM: IKOJIOTHICCKUX, SJHEPTETHICCKUX, CHIPHEBBIX, U POJIh XUMHH B
pEeUIeHUH 3TUX MPOOJIEM.

BbINyCKHMK MOJYYUT BO3MOKHOCTh HAYUYHTHCS

® JUTIOCTPUPOBATh Ha TPUMEPAX CTAHOBJICHUE W JBOJIOIMIO OPTaHUYECKOMN
XUMHUH KaK HAyKW Ha Pa3IMYHbIX HCTOPHYECKUX dTAIax €€ pa3BUTHUS;

® HCMOJIb30BaTh METOJbl HAYYHOTO ITO3HAHUS IPH BBIMOJHEHUH ITPOCKTOB M
y4eOHO-UCCIIEIOBATEIbCKUX — 33Jlad MO0 HW3YYEeHHIO CBOMCTB, CIIOCOOOB
TIOJTYYCHUS M PACIIO3HABaHUS OPTaHUICCKUX BEIICCTB;

® OOBSACHATH TIPUPOAY MW CIOCOOBI 00pa3oBaHHUS XMMHYCCKOW  CBS3H:
KOBAJICHTHOM  (TOJIIPHOM,  HEMOJISIPHOM),  HMOHHOW,  METaJUIMYECKOM,
BOJIOPOJTHOM — C IIEJBIO OMPEACIICHNS XUMUYECKONH aKTUBHOCTH BEIIIECCTB;

® yCTaHABJIMBATHh FTCHETHYECKYIO CBSI3b MEXK/y KJIacCaMU OPTaHMYECKHX BEIIECTB
JUIs 0OOCHOBAHUS TIPUHITUITHATIBLHOM BO3MOXKHOCTH TTOTYYSHUSI OPTaHUYECKUX

COCIMHEHUH 3aJJaHHOTO COCTaBa U CTPOCHUS;



® YCTaHABIMBATh B3aMMOCBS3M MeXAy (akTaMu H TEOpHeH, NPUYMHON U
CIIEICTBUEM TpPU aHajgu3e MNpPOOJEMHBIX CHUTyallMiii W  OOOCHOBaHUU
IIPUHUMAECMBIX PELICHUH HAa OCHOBE XUMUYECKUX 3HAHUM.

dopMaMH TEKYIIETO KOHTPOJIS YCIEBAEMOCTH O6V‘I&IOHII/IXCH SABJIAIOTCA .

DopMbI TUCBMEHHOU TPOBEPKH:
- MIChMEHHAs TIPOBEPKA - 3TO MMUCHhbMEHHBIM OTBET 00YJArOIIETroCcs Ha OJTUH WU CHC-
TeMy BOINpPOCOB (3a1anuii). K mucbMeHHBIM OTBETaM OTHOCATCS: JOMAIIHUE, ITPOBE-
pOYHBIE, KOHTPOJIBHBIE, Ta00paTOPHBIC, MPAKTUYECKHUE, TBOPUECKHE PAOOTHI; MHCh-
MEHHBIE OTBETHI Ha BOTIPOCHI TeCTa; pedepaTsl, 3¢Ce, CHHKBEIH, MIChMEHHBIE OTYETHI
O HaOJIOJICHUSX. .

@opMBI YCTHOU MPOBEPKU:
- YCTHas IPOBEPKA - ITO YCTHHIA OTBET 00YUYAIOIIErocsl Ha OJIUH WJIM CUCTEMY BOTIPO-
coB B (popMe pacckasa, 6eceibl, coOeceIoBaHus, 3a4€T, UTPa U APYToe.
KomOuHupoBaHHas nmpoBepka npearnosiaraeT CouyeTaHue MUChbMEHHBIX U YCTHBIX
dhopM IIPOBEPOK.
[Ipu npoBeieHNr KOHTPOJISE KaueCTBa OCBOCHUS COJIEPKAHUSI yUeOHBIX MTPOrpamMm

O6Y‘—IaIOHII/IXC51 MOT'YT UCIIOJIb30BATbCA I/IH(l)OpMaI_[I/IOHHO - KOMMYHHUKAalIMOHHBIC TCX-

HOJIOTHH.
2.Conep:xkanue TeM yyedoHoro npeamera 10 kiace
Ne Tema KomnuectBo | B ToM unciie | B ToMm uuncie
nn YacoB M0 | IPAKTUYECKUX | KOHTPOJIbHBIX
pabouei pabot paboT
nporpamme

1 Tema 1« TeopeTudeckre 0CHO- 6 1 -
Bbl OPraHUYECKOU XUMUK)

2 Tema No2  « [IpenenbHbie yr- 3 - -
JIEBOJIOPO/IbI (QJIKAHBI )

3 Tema 3« HenpenenbHble yriie- 9 1 -

10




BOJOPOJIbI»
4 Tema 4 «Apenbl (Apomarnde- 21 - -
CKHE YTJIEBOIOPOJIbI )
5 Tema 5 «IIpupoHbIe HCTOYHU- 5 - 1
KH YTJIEBOJIOPOIOBY
6 Tema 6 «CriupThl U (HEHOIIBI 7 - -
7 Tema 7 « Anpaeruasl U KETO- 9 2 1
HBI»
8 Tema 8 «Cnoxxnbie 3(pUpHI. 3 - -
Kupbn»
9 Tema 9. «YriieBoIbI» 8 1 -
10 Tema 10 «A3zoTcoaepxamue 7 - -
OpTraHUYECKUE COCTUHCHUS
11 | Tema 11 «XuMus moauMepoB» 8 1 2
Pe3epBHOE Bpems 2
Hroro 70 6 4
Conep:xanue Tem yueOHoro npeamera 11 kiaace
Ne HaumenoBanue VYueb- KonTposns- [IpakTueckas yacTb
pasze- | pas3/enoB U TEM | Hble ya- | Hble pabOThl | jgaboparop- | MpaKTHye-
7au CBI HBIC OIBITHI | CKHE pabOTHI
TEeM
1. | Baxueiimue xu- 8 1 - -
MUYECKUEC TTOHATHUS
Y 3aKOHBI
2. CrtpoeHue BemiecT- 7 1 - -
Ba

11




3. | Xumuyeckue pe- 7 - 2 -

aKINA
4, | PacTBOpHI 7 - 1 1
5. | DnexTpoxumuye- 5 1

CKHE PEaKIUU

6. | Metauisl 12 1 1 1
7. | Hemeramibl 10 1 2 -
8. | Xumus u )Ku3Hb 3) - - -
9. | [IpakTukym, 6 1 - 3
o0oO011IeHne
10. | Pe3epn 1
Hroro: 68 6 6 3)

10kaacc (68u; 24. B HeeI0)

Teopust XMUMHYECKOI0 CTPOCHHUS OPraHuveckux coeannenui. Ilpupoaa xumuye-
CKHX CBf3eH

Oprannyeckue Bemecta. [logBineHne U pa3BUTHE OPraHUYECKOM XMMHM KaK
HAayKu. XHMHUYECKOE CTPOCHUE KaK IOPANOK COCAUHEHUS aTOMOB B MOJIEKYJIE
COIJIACHO WX BaJEHTHOCTH. OCHOBHBIE IMOJIOXKEHHUS TEOPUU XUMUUYECKOTO CTPOCHUS
Oprannveckux coenuHeHui A.M. bytinepoBa. YTJEpOJHbIM CKEIET OpPraHuYeCKOU
MoJeKyiabl. KpaTHOCTh XMMHYECKOW CBSI3U. 3aBUCHMOCTh CBOMCTB BEIIECTB OT
XAMHUYECKOTO  CTpoeHusi MoJsiekyld. M3omepuss u  wu3omepsl. [lonsitue o
dbyHkunoHaapHOM rpymnme. [IpuHIumb knaccuukanum OpraHuYeCKUX COCTUHEHUH.
Cucremarnueckass MEXIyHapoJHasi HOMEHKJIATypa W TMPUHIMIBI 00pa3oBaHUs
Ha3BaHUW OPraHUYECKUX COCINHEHUM.
MecTo 1 3HaYeHHE OPraHNvYEeCKON XUMUU B CUCTEME €CTECTBEHHBIX HAYK.
YriaeBoaopoasl

[IpenenvHble yrieBomopoasl (ankanbl). CTpoeHUE MOJEKYJIbl MeTaHa. ['oMo-

JOTUYECKUN PAI ankaHoB. l'omosiorn. MexayHapoHass HOMEHKJAaTypa OpraHuye-

12




CKUX BemlecTB. M3omepus yriepoaHoro ckeieTa. 3aKOHOMEPHOCTH M3MEHEHUus (pu-
3MYECKUX CBOMCTB. XMMUYECKHE CBOMCTBA (HAa MPUMEpPE METaHa U 3TaHa): peakUuu
3aMelleHus (raJoreHupoBaHue), NETUAPUPOBAHUS KaK CHOCOOBI MOJYyYEHUS Bax-
HEUIINX COENMHEHUN B OPraHMYECKOM cUHTe3€. ['OopeHue meTaHa Kak OJWH U3 OC-
HOBHBIX MCTOYHHUKOB TEIJIa B MPOMBIIUIEHHOCTH U OBITY, U30MEpU3AIMU AJKAHOB.
[lennbie peakunuu. CBOOOAHBIE paauKaibl. ['amoreHonpons3BoiHbIe ankaHoB. Haxox-
JICHHE B IPUPOJE U IPUMEHEHUE AIKAHOB.
Kpatnsbie cBsa3u. Henpenensuble yraeBogopoasl. AnkeHsl. CTpoeHHE MO-
JeKynel dtuneHa. Sp—I ubpuauzanus. 'omonornyeckuii psin ankeHoB. Homenkmnary-
pa. 3oMepust yriiepogHOTO CKEJeTa U MOJOKEHUS KPAaTHOM CBSI3U B MOJIEKYJIE. XH-
MUYECKHE CBOMCTBA (Ha MpHUMeEpE 3TUJICHA): PEaKUU MPUCOECTUHEHUS (TaJIOreHUPO-
BaHHE, TUAPUPOBAHUE, THAPATALMSA, TUAPOTAIOT€HUPOBAHUE) KaK CIIOCO0 MOTyYeHuUs
(YHKIIMOHAJIBHBIX MPOU3BOJHBIX YTIEBOAOPOAOB, ropeHus. IlpaBmio MapkoBHUKO-
Ba. BeicokoMouekyisipHbIie coequHeHns. KauecTBeHHbIE peakiuy Ha IBOWHYIO CBS3b.
[lonmuMmepun3anusl dTWIEHA KaK OCHOBHOE HAIIPABJIEHUE €ro MCHOoJIb30BaHMsA. [lonun-
OTUJIEH KaK KPYIMHOTOHHAXXHBIM IPOAYKT XMMUYECKOI0 IPOU3BOACTBA. [IpuMeHenue
DTUJIEHA.
Anxaguensl M kayuyku. [loHsTue o0 ankaaveHax Kak YIJIEBOJOPOJAAX C
JBYMSI IBOUHBIMU CBsi3siMU. [lonumepusanus quBuHuia (Oyraauena-1,3) kak crnocoo
TIOJTYYCHHSI CHHTETHUECKOTO Kayuyka. M3onpen (2-metunoOyramuen-1,3). Hatypans-
HBI U CHHTETUYECKUN Kayuyku. Bynkanusauus kayuyka. Pe3una. [Ipumenenue kay-
yyKa " pe3uHbl. ConpskEHHbIE NBOMHBIE CBA3U. [lonydyeHre 1 XMMUYECKUE CBOKCTBA
ankagueHoB. Peakuuu npucoenuHenus (raloreHMpoOBaHus) U MOJUMEPU3aLUU ajKa-
JIVICHOB.

Ankunbl. AnetuneH (3TMH) U ero romojord. CTpoeHHEe MOJIEKYJIbI
auetrwieHa. ['omonornueckuit psan ankuHoB. Homenknarypa. M3omepust yriepogHoro
CKEJIETa U IIOJIOKEHUS KPAaTHOW CBA3M B MOJIeKyse. MexkiaccoBas M3oMepus. SP-
['uOpuanzanusa. XuUMHUECKHME CBOMCTBA (HA TMpUMeEpe aleTWIeHA): peaklHu

MIPUCOETMHEHUS (rasoreHupoBaHue, TUIPUPOBAHUE, ruapaTanus,
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TUAPOTAIOT€HUPOBAHNE) KaK CHOCOO IMOJMYYEHHUs MOJUMMEPOB M APYIHMX MOJIE3HBIX
IIPOAYKTOB. ['OpeHue aneruneHa Kak MCTOYHMK BBICOKOTEMIIEPATYPHOI'O ILNIAMEHH
JUISl CBAPKU M PEe3KU MeTasuioB. [IpumeHeHne aneTuneHa.

IToHATHE O IMKIIOANKAHAX.

Apenbl (apoMatuueckue yriaeBoAopojbl). beH3zon kak mpeacTtaBUTens apoma-
TUYECKUX YTIeBOJ0opoaoB. CTpoeHne MoJieKyibl OeH3o0jia. XUMHUYECKUE CBOMCTBA:
peakiuu 3aMelieHusl (TraJoreHUpPOBaHUE) KaK CIOCO0 TMOJTYyYCHHS XHUMHYECKUX
CPEIICTB 3allUThl PACTCHUM, MPUCOCAUHEHUS (TUAPUPOBAHUE) KaK JOKA3aTEIbCTBO
HEIpeaeTbHOTO XapakTepa 0en3ona. Peaknus ropenus. Tomyon. M3omepus 3amecTtu-
teneil. [lpumenenune 6enzona. [lectuumapl. I'eHeTnyeckast CBsA3b apeHOB C JAPYTUMH
YIJIEBOIOPOIAMM.

[IpupoaHbie ICTOYHUKH YIiIeBO10poa0B. [Tpupoansiii raz. Hedts. IlomyTHbIe
HedTsaHble Ta3bl. Kamennslid yronb. [lepepadotka Hedru. Ileperonka nedru. Pexru-
¢ukaunonHast kojoHHa. bensuH. Jlurpoun. Kepocun. Kpekunr HedTenpoayKTos.
TepMuuecKuil M KaTAIUTUYECKAN KpeKUHTH. [Inponus.

Kucnopoaconepxaiiue opranayeckmue CoeAUHEHMS.

Kucnopoaconepxkaiune opranndeckue coenuHeHuss. OTHOATOMHBIE NTPEIEIbHBIE
cnuptel. Knaccudukanus, HOMEHKIAaTypa, U30Mepusl CIUPTOB. MeTaHOoN U 3TaHOJ
KaK IIPEICTaBUTEIIN MPEAEIIBHBIX OJJTHOATOMHBIX COUPTOB. [IepBUYHBIN, BTOPUYHBIN U
TPETUYHBIN aTOMBI yriepoaa. BomopoaHas cBs3b. XMMHUYECKHUE CBOWCTBA (Ha MpHU-
Mepe MEeTaHOJIa M 3TaHOJIa): B3aUMOJIEUCTBUE C HATPUEM KaK CIIOCOO YyCTaHOBJICHUS
HaJIMYMs TUAPOKCOTPYMIbI, PEAKIHS € rajJOreHOBOJAOPOJAMHU KaK CIIOCO0 MOITyUYEHUs
pacTBOpUTENEH, JeruapaTanus Kak crocod MoydeHus: dTuieHa. Peakius ropeHus:
cupThl Kak TormmBo. CriuproBoe Opoxenue. depmentsl. Bogoponnsie cBsizu. [Ipu-
MEHEHHE METaHoa U dTaHoa. PU3NOJIOTMYECKOE AEMCTBHE METAHOJIA U 3TAHOJIA Ha
OpraHu3M YeJlIOBeKa. AJIKOTOIU3M.

MHOroaroMHble CHOUPTHI. JTWICHIJUKOIb U TJIULUEPUH KakK MPEICTABUTEIN

nNpeACIbHBIX MHOI'OATOMHBIX CIIMPTOB. KauecTtBennas pCaKnuss Ha MHOI'OAaTOMHEIC
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CIUPTHI U €€ NPUMEHEHHUE JJI pacllO3HABAHUS INIMIIEPUHA B COCTABE KOCMETHYECKHUX
cpencts. [IpakTnueckoe MpUMEHEHNE STUIICHITIMKOJIS U TIIULEPHUHA.

®enon. Apomatuueckue cnuptbl. CTpoeHne Mosekyisl ¢peHosa. BzaumHoe
BJIMSIHHE aTOMOB B MOJIEKyse (eHoja. XUMHUYECKHUE CBOICTBA: B3aMMOCHCTBHE C
HaTpUeM, THIPOKCUIOM HaTpusl, O pomoM. KauecTBeHHas peakuus Ha (eHOIL.
[Tpumenenue ¢eHona.

Kap6onunshsie coeaunenusa. KapOonunpHas rpymnmna. AjbAeruaHas TpyIIa.
Anpnernnpl. Ketonsl. M3oMepust 1 HomeHkiatypa. [lonydeHne u XumMudeckrue CBOM-
CTBa JIbJIETHIOB. Peakiyu OKHUCIEHUS M MPUCOEIMHEHHS aabAETHI0B. MeTaHalb
(bopmanbaerua) u 3TaHalb (AlETANbACTH) KaK MPEACTABUTENIN MPEACTbHBIX albie-
ruzioB. KauecTBeHHbIE peakiMy Ha KapOOHUIIBHYIO TPYIIY (peakuus «cepeOpsHoro
3epkaiay, BzaumojectBue ¢ ruapokcuaom meau (1)) u ux mpumenenue ajist oOHa-
PYKEHHS IPEIEIBHBIX aJbJETHIOB B IIPOMBIIIJIEHHBIX CTOYHBIX BOAAaX. TOKCUYHOCTH
anpaerusioB. [Ipumenenue Gpopmanbaeruia v aleraibIeruia.

Kap6onossie kucnotel. KapOokcuibHas rpymnmna (kapookcorpynna). Mzomepus
U HOMEHKJIaTypa KapOOHOBBIX KUCJIOT. OJHOOCHOBHBIE IpEAEibHbIE KapOOHOBBIE
KHUCJIOTHL. [lomydeHne OJHOOCHOBHBIX INMPEIEIbHBIX KapOOHOBBIX KHUCIOT YKCYCHas
KHCJIOTa KaK MPeACTaBUTENb MPEAEIbHBIX OJHOOCHOBHBIX KapOOHOBBIX KHUCIOT. XU-
MUYECKHE CBOMCTBa (Ha MpUMepe YKCYCHOW KHCIIOTHI): peaklUyd ¢ MeTaljlaMH, OC-
HOBHBIMHM OKCHJAMH, OCHOBaHUSIMU U COJISIMU KakK MOJATBEPKICHHUE CXOACTBA C HEOP-
raHUYECKUMU KHcIoTaMu. Peakuust 3Tepuukanuy Kak crocod moxy4eHust CI0KHBIX
a¢upoB. [Ipumenenne ykcycHoil kucinotel. MypaBbuHas kuciora. Anerarsl. [Ipen-
CTaBJIEHUE O BBICIIMX KapOOHOBBIX KUCIOTAX.

Cnoxuble »pupbl u xupbl. Homenknartypa. Ilomyuenuwe, xumuueckue
CBOMCTBa CHOXHBIX 3¢upoB. Peakuus stepudukanuu. CrnoxHble 3(PHUpPHI Kak
OPOAYKTHl B3aUMOICHCTBUS KapOOHOBBIX KHUCIOT co chnupTamu. [Ipumenenue
CJIIOXKHBIX A(UPOB B THUIICBOM M Map(IOMEPHON MPOMBINUICHHOCTH. JKUPBI Kak
CIIOXHBIE A(UpHI TIAMIEPUHA W BBICHIMX KAapOOHOBBIX KHUCIOT. PacturenbHbie U

JKUBOTHBIC JKHPBI, UX COCTAaB. Pacnio3naBanue PAaCTUTCIIbHBIX KHUPOB HAa OCHOBAHHUH
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UX HenpenenapHoro xapakrtepa. llpumenenue xupoB. ['maponu3 wiaum OMBbUICHHE
KHUPOB KaK CMOCOO0 MPOMBIIUIEHHOTO TMOJYYEHHUSI COJel BBICIIMX KapOOHOBBIX
KHCJIOT.

Mpu1d Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT. MoOMIIHE CBOWCTBA MbLIA.
CuHTEeTHYECKHE MOIOIINE CPEACTBA.

VYrnesoasl. Kiaccugukanus yriesogos. Monocaxapunapl. Onurocaxapusl. Ju-
caxapuabl. HaxoxneHue yrineBoJoB B INpupoAe. lIoko3a Kak albAEeTrHIOCIHUPT.
bpoxenne rmoko3sl. dpykroza. Caxaposa. ['maposns caxapossl. Kpaxman u nen-
JIF0JI03a KaK OMOJIOTHYecKHe MOJMMepbl. XMMUYECKHe CBOMCTBA Kpaxmaia U LeJUTio-
J03bI (TUAPOIU3, KAYECTBEHHAs pPEaKIs ¢ MOJOM Ha KpaxMaj U €€ IPUMEHEHUE IS
OoOHapy)XeHMsI KpaxMmayia B MpoJayKTax nurtaHusi). I[IpumeHenne u Ouosormyeckas
poJib yriieBoJoB. IloHsATHE 00 MCKYCCTBEHHBIX BOJIOKHAaX Ha MPUMEpPE alleTaTHOro
BoJIOKHA. Anietunuenitoio3a Kiaccugukanys BoIOKOH.

WNnentuduxanuss opraHudeckux coenuHeHuil. ['eHeTnueckass CBs3b MEXKAY
KJIaCCaMU OPraHWYECKUX COEAUMHEHUN. THUIbI XMMHUECKUX PEaKUUN B OPraHUYECKOU
XUMUH.

A3oTcoaepxaliye OpraHnvecKue coeJUHEeHUs.

AMuHOKHCIOTHI U Oenku. CocTaB U HOMEHKJIATypa. AMHUHBI. AMHHOTPYIIIA.
AnunnuH. [lonyyenue u XuMHUYECKUEe CBOMCTBA aHUJIMHA. AMUHOKHUCIIOTHI Kak aMo-
TE€pHBIE OpraHudYecKue coeauHenus. Mzomepus n HoMeHknaTypa. bunosnsipasiid HOH.
[Tentunnas cBs3b. buonoruueckoe 3HaueHne a-aMMHOKUCIOT. O01acTH MPUMEHEHHUS
AMUHOKHUCIOT. XUMHYECKHE CBOWCTBA aMHMHOKHCIOT. llenrtwupl. IlomunenTtupuebl.
['muuus. benku kak npupoansie ouononumepsl. CocTaB U CTpOeHHUE OENKOB. XUMHU-
YeCKHe CBOMCTBa OENKOB: THAPOJU3, JeHaTypanus. OOHapyxkeHue OeIKOB IpH TOo-
MOIIIM Ka4eCTBEHHBIX (LBETHBIX) peakuuii. [IpeBpaienuss 60ei1KoB MULM B OPraHU3-
me. buonoruueckue GpyHkunu GENKOB.

A3zoTconepkaiue rerepouukiandeckue coenuuenus. [upunun. ITuppon. Iupu-
MuuH. [TypuH. A30TUCTBIE OCHOBAHUS.

HYKJ'IGI/IHOBI)IC KHCJIOTHI. HyI(J'IeOTI/II[BI. KOMHHGMGHTapHI)Ie a30TUCTBIC OCHOBAHMI.
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Xumus 1 310pOBbe yenoBeka. PapMakoIorniecKas XuMus.
XUMHUA M0JMMEPOB
[Tonmumepsl. Ctenenp nonumepusanuu. Monomep. CtpykrypHOe 3BeHO. TepMmoria-
cTuuyHble nonumepsl. Ctepeoperysipabie noauMmepsl. [Tomustunen. [HoaunponuieH.
[TonmurerpadropatuneH. TepmopeakTuBHble NonuMepbl. DeHosnodopmanbieruaHbIe
cModbl. [Tnactmacceel. @eHorutactel. AMuHOIIIacThl. [leHomnacTel. [Ipupoansiil kay-
yyk. Pe3una. D00oHuT. CuHTeTnyeckne Kayuyyku. CHHTeTHYeCKHe BOJIOKHA. KampoH.
JlaBcan.

11 kaace (684; 24. B HeeI0)

Tema 1. Baxxnelmue XuMuYecKue MOHATHUSA U 3aKOHBI (8 yacoB)

AtoM. Xumuueckunii a5ieMeHT. M3oronel. [IpocTsie U crioKHbIE BEIIECTBA.

3aKOH COXpPAaHEHHUS MACCHI BEIIECTB, 3aKOH COXPAaHEHHS U MPEBPALLCHUS YHEP-
MU [PU XUMHYECKUX PEAKIMAX, 3aKOH IOCTOSIHCTBA COcCTaBa. BeliecTtBa MOJEKy-
JIIPHOTO Y HEMOJIEKYJISIPHOTO CTPOECHUS.

AToMHBIE opOuTay, S-, P-, d-, f-37eKTpPOHBI. OCOOCHHOCTH pa3MEIICHUS dJICK-
TPOHOB MO OpOUTAISIM B aTOMax MallbIX M OOJIBIIUX TEPUOJIOB. DHEPTreTUUYECKUE
YPOBHH, NOAYPOBHU. CBA3b MEPUOAUYECKOTO 3aKOHA U TMEPHUOJIMYECKOU CUCTEMBI
XAMHUYECKUX DJIEMEHTOB C TEOPUEN CTPOCHUS aTtOMOB. KOpOTKMiA M JIIMHHBIA Bapu-
aHTBI TAOJIUIIBI XUMUYECKUX 3J1eMeHTOB. [loioxkeHne B mepruogundeckoi cucTeMe Xu-
MHYECKUX JIEMEHTOB BOJIOPOAA, JAHTAHOUIAOB, aKTUHOWJIOB U UCKYCCTBEHHO TONY-
YEHHBIX 3JIEMEHTOB.

BaneHTHOCTh 1 BaJI€EHTHBIE BO3MOXXHOCTH aTOMOB. [lepronndeckoe n3aMeHeHue
BAJICHTHOCTH U pa3MEPOB aTOMOB.

Pacuyernble 3agaun. Beruncienue maccol, o00beMa WM KOJUYECTBA BEIIECTBA
10 U3BECTHOM Macce, 00beMY WJIM KOJUYECTBY BEIIECTBA OJHOTO M3 BCTYIHUBIIUX B
PEAKLHIO WIH MOJIYYMBIIUXCS B PE3YJIbTATE PEAKIMU BELIECTB.

Tema 2. CTpoenue BemecTna (7 4acoB)

Xumudeckas CBA3b. BBl U MeXaHW3Mbl O0Opa3OBaHUs XUMHUYECKOW CBS3HU.

HNonnas cBszb. Katnonsl n aHnoHsl. KoBajieHTHast HEMOJsApHasA CBsI3b. KoBaJieHTHas
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NOJISIPHAsA CBSA3b. DJEKTPOOTPULATENBHOCTh. CTEleHb OKHUCIEeHMs. MeTtammyeckas
cBaA3b. Bogopoanas cBsA3b. [IpoCcTpaHCTBEHHOE CTPOEHUE MOJIEKYJ HEOPraHUYECKUX
Y OpPraHUYECKUX BELIECTB.

Tunsl KpUCTATMYECKUX PEHIETOK M CBOMCTBa BemlecTB. [IpuumHBl MHOT000-
pasusl BEUIECTB: U30MEPUS, TOMOJIOTHS, AJITIOTPOIIMS, U30TOIIHS.

JleMoHcTpanuu. MoJeny MOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METaJUIM4e-
CKUX KpUcCTalmmdeckux pemerok. Dddekr Tunmans. Mogenu Mojekyl W30MEpOB,

I'OMOJIOT'OB.

PacueTHble 3agaumn. Brruucienne Macchl (KOJWYECTBA BeIIECTBA, 00BEeMa)
MPOAYKTA PEaKIUU, €CIIU Ul €ro MOJIYy4YeHUs JaH PacTBOpP C ONPEAECICHHOW Macco-
BOM J0JIEN UCXOJHOI'O BEIIECTBA.

Tema 3. Xumnueckue peakunu (7 4acoB)

Knaccudukanus XUMUYECKUX pEaKIMil B HEOPraHWYECKOW M OpraHuYecKOn
XUMUH.

CKOpOCTh peakiiiM, €€ 3aBUCUMOCTh OT Pa3IUYHbIX (HaKTOPOB. 3aKOH JEHCT-
BYIOIIMX Macc. DHeprus aktuBauuu. Katanus u katanuzaropsl. OOpaTUMOCTh peak-
nuid. XumMuyeckoe paBHoBecue. CMEIEHHEe paBHOBECHUS MOJ JEHCTBUEM Pa3IMYHbBIX
daktopoB. [lpunmun Jle-Illarense. [Ipou3BOACTBO CepHOM KUCIOTHI KOHTAKTHBIM
CIIOCOOOM.

JdemoHcTpanun. 3aBUCUMOCTb CKOPOCTH PEaKIMKU OT KOHLIEHTPAIUU U TEMIIE-
patypsl. PaznoxeHne nepokcuia BOAOPOIa B MPUCYTCTBUU Katanu3artopa. Omnpene-
JIEHWE CPEBI pACTBOPA C MOMOIIBI0 YHUBEPCATBHOIO UHAMKATOPA.

JlabopaTropHblie onbIThl. [IpoBenenre peakiuii HOHHOTO OOMeHa I Xapak-
TEPUCTUKHU CBOMCTB AJICKTPOJIUTOB.

IpakTuyeckas padora. BiusHue pa3nuuHbix (GakTOPOB Ha CKOPOCTh XUMU-

YECKOMW PEaKIInH.

18



Pacuernble 3amaun. Brerancienne macchl (KOIM4YeCTBa BEMIECTBA, 00BEMA)
IIPOAYKTa PEaKUMHU, €CJIM U3BECTHA MAcca MCXOAHOIO BEIIECTBA, CONEPIKAILEIO OIl-
PEIETIEHHYIO JTOII0 IPUMECEH.

Tema 4.PacTBopsbi (7 yacoB)

Hucnepcuble cuctembl. McTuHHbIe pacTBOPbl. CrIOCOOBI BhIpaXKEHUS KOHICH-
Tpallud PAcTBOPOB: MaccoBas JOJII PAaCTBOPEHHOI'O BEIIECTBA, MOJSPHAs KOHLECH-
Tpauus. Kostonaaslie pacTBOPHI. 30JIH, TEIIH.

Onektponutuueckas auccouuanusi. CunbHble M ciaOble 37eKTPOauThl. Ku-
CJIOTHO-OCHOBHBIE B3aMMOJIEUCTBHS B pacTBOpax. Cpena BOAHBIX pACTBOPOB: KHCIIAs,
HeWTpanbHas, menoyHas. MlonHoe mpousBeneHue BOAbl. Bomopo/HbI MOKa3aTesb
(pH) pactBopa.

['maponu3 opraHnYecKnX U HEOPraHUYECKUX COCUHEHHM.

IIpakTnueckass padora. IIpurorosieHue pacTBopa ¢ 3aJaHHON MOJSIPHOMN
KOHIIEHTpalen

Tema 5.2sekTpoxumMuyeckue peakuuu (5 4acoB)

XVMMHUYECKHE NCTOYHHUKHU TOKA. PSJl CTaHIAPTHBIX 3JEKTPOIHBIX OTEHIUAIIOB.
DneKTpoJin3 pacTBOPOB U paciiaBoB. [loHsTre o koppo3uu metaioB. CocoObl 3a-
LIUTBI OT KOPPO3UHU.

Tema 6. Metasuibl (12 yacoB)

[TonokeHne MeTauioB B NEPUOJMYECKOM CUCTEME XUMHUYECKUX JJIEMEHTOB.
OO1mue cBOWCTBa METAIIOB. DJIEKTPOXUMUYECKUNA Psil HAPsDKeHU mMeTaioB. O0-
II1E CIOCOObI MOIYYEHUS] METAIIIOB.

O0630p MeTaIOB TJIABHBIX MOArpyMI (A-Tpynn) NEPUOJNYECKON CUCTEMBI XHU-
MUYECKHX 3JIEMEHTOB.

0O0630p MeTamioB raBHbBIX noarpymi (b-rpynmn) nepuoanYecKoi CUCTEMBI XHU-
MHUYECKHX AIEMEHTOB (M€lb, IUHK, TUTAH, XPOM, JK€JI€30, HUKEIb, UIATHHA).

CmiaBel METANIOB.

OKcuzbl ¥ TUAPOKCUIBI METAIIIIOB.
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JMemoncTpanmun. O3HaKoMJICHHE ¢ O0pas3llaMd METAJJIOB M UX COCIUHEHUH.
B3anmopaeiicTBiE EIOYHBIX U MIEJI0YHO3EMEILHBIX METAJIJIOB ¢ BOION. B3anmMoeii-
CTBHUE MEJIU C KUCIIOPOJIOM U Cepoi. DneKTpoiu3 pactBopa xjopuaa meau (11). Onbl-
ThI IO KOPPO3UHU METAJUIOB U 3aIlUTE OT HEe.

JlabGopaTopHble onbIThHI. B3anMoaeiicTBUE IMHKA U JKeJIe3a C PaCTBOPAMU KHU-
CJIOT U IeJIo4ei. 3HaKOMCTBO ¢ 0Opas3liaMu METaUIOB M UX pyaamMu (paboTa ¢ KOJ-
JIEKITASIMU).

PacuerHble 3agaun. PacueThl MO0 XMMHWYECKUM YpPABHEHUSIM, CBSI3aHHBIC C
MacCOBOM J10J1€H BbIX0/1a MPOAYKTA PEAKIIMHU OT TEOPETUUECKU BO3ZMOKHOTO

IIpakTnueckasi padora. PemeHue 3KCnepuMEHTANBHBIX 3a1a4 MO TeMe

«MeTtaam.

Tema 7. Hemerasianl (10 yacos)

O0630p cBoMcTB HeMeTauioB. OKHUCIUTEILHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA
TUNMUYHBIX HEMETAUTIOB. OKCUIbI HEMETAJJIOB U KHUCJIOPOAOCOEPKAIIUE KUCIOTHI.
BonopoiHble coeuHEHNS] HEMETAIIOB.

Hdemoncrpamun. O6pasisl HemeTauioB. O0pa3iibl OKCUI0B HEMETAIOB U KH-
CJIOpOJICOoIepKAIINX KUCIOT. ['openne cepsrl, pocdopa, xene3a, Maruus B KUCIOPO-
Ie.

JlabopaTropHble ONbITHI. 3HAKOMCTBO C OOpa3liaMd HEMETAJIOB U UX MpH-
pPOIHBIMU coenuHeHusMH (paboTa ¢ KoJuleKuusmu). PacriozHaBaHme XJIOpHUIOB,
cyJib(aToB, KapOOHATOB.

I'eneTnueckas CBsI3b HEOPraHUYECKUX U OPTAaHUYECKUX BEIIECTB.

IIpakTnueckasi padora. PemieHue 3KCnepUMEHTAJNBHBIX 3a1a4 MO TeMe
«HemeTasibi».

Tema 8. Xumus u :xku3Hb. (54.)

XUMHSI B TPOMBIIUIEHHOCTH. [IpMHINIIBI XUMUYECKOTO MPOU3BOJICTBA. XUMHU-
KO-T€XHOJIOTUYECKUE TMPUHIIUIBI MPOMBIIIJIEHHOTO TOJMY4YeHUs MeTayuioB. [Ipous-

BOJICTBO 4yryHa. [I[pon3BoacTBo craim.

20



XuMus B ObITYy. XUMUYECKasi IPOMBILIUIEHHOCTh U OKPYXKaroIiasi Cpeja.
IpakTukym 7 4). Pemenne skcnepuMEHTAIbHBIX 3a1a4 MO0 HEOPTaHUYECKON
XUMHUH; PEUICHUE SKCIEPUMEHTAIBHBIX 3aJay 10 OPraHWYeCKONW XWMHH; PEIICHHE

MPAKTUYECKUX PACUETHBIX 33/1a4; MOJIYICHHUE, COOMPAHUE U PACTIO3HABAHKE Ta30B.
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