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1. TlosicHuTeNbHAs 3alIUCKA

Pabouas nporpamma o xumuw (6azoBoro ypoBHs) aist 10-11 x kmaccoB cocTaBieHa Ha OCHOBE:

- ®enepanpHOro 3akoHa «O0 o6pazoBanuu B Poccuiickoit @eneparnumy» ot 29.12.2012 Ne273 O3,

- IIpumepnoit OOIT COO, omobpennoii pemearnem denepanbHOro yaeOHO- METOIUYECKOTO 00b-
€IMHEHUS TI0 cpefHeMy olnieMy oOpa3oBaHmio (poTokoi oT 26.06.2016r. Ne2/16-3), B COOTBETCTBHHU C
tpeboBanusimu GI'OC COO no xumuu;

- [Iporpammoti mo xumuu 10-11 kmaccoB, coctaBiieHHON 1o pykoBoAcTBOM M.H. AdaHnackeBoii;
[IporpamMma oTpakaeT ujaed U MoJiokeHUs KoHIEenuu 1yXOBHO-HPAaBCTBEHHOIO PAa3BUTHUS U
BOCIIUTaHMS JIMYHOCTH TpakaanuHa Poccuu, [Iporpammsl popMHpOBaHUS YHHBEPCATBHBIX Y4EOHBIX

neiictuit (YY), COCTaBISAIONIMX OCHOBY JUISi CaMOPAa3BUTHS W HEMPEPBIBHOTO 00pa3oBaHUSs, BbI-
pabOTKM KOMMYHUKATHBHBIX Kaye€CTB, IEIOCTHOCTU OOIIEKYJIbTYPHOTO, JIMYHOCTHOTO W TO3HaBa-
TEJIBHOTO Pa3BUTHUSL YUAIIUXCS.

JlarHasi mporpaMMa cocTaBJieHa Ha ocHoBe mporpammbl M.H. AdaHackeBoii, cocTaBiieHa s y4ae0-
HuKa «Xumun» - 10-11 knace, aBropos: I'.E. Pymsutucanu @.I'. @enpamana.

B mporpamme y4yuThIBaeTCS TO, YTO 0Opa3oBaHHE HA YpPOBHE CpPEAHEro o0Iero oopa3oBaHUS
MpHU3BaHO O0eCeunTh 00yUeHHEe C y4eTOM MOTpeOHOCTEN, CKIIOHHOCTEH, ClIOCOOHOCTEH U MO3HaBa-
TEJIbHBIX UHTEPECOB yUAIINXCA.

[IporpamMMHoe conepxanue omnpeaensercs ucxoas us rpedosanuit @I'OC OOO k ypoBHIO NOJ-
TOTOBKM Y4YalllUXCsl, a TaK)Ke BPEMEHEM, OTBEACHHBIM (enepaabHbIM yueOHbIM IutaHoM (B10- 11 -x
KJaccax 2 yaca B Hefiento — 140 gacos, 1 yac 100aBieH 3a CYET PETHOHATBHOTO KOMIIOHEHTA).

1.1. Onucanune mecrta yyeOHoro mpeamera "Xumus'" B ydeOHOM IIaHe
Xumust B cpennedt mkone uzydaercss 10 -11 kmacesl. OO1iee unco y4eOHbIX 4acoB 3a 2 roja 00ydeHust —
140 vacoB, u3 Hux no 70 4 (2 u B Hepento) B 10 u 11 knaccax.

1.2. Y4yeOHO — METOINYECKHUI KOMILIEKT

*Y4yeOHUKHU denepalbHOro MepeyuHs, B KOTOPBIX peallM30BaHa JaHHAs IporpaMma.

1. Pymsutuc I'.E., ®enpaman @.I'. Xumus. bazosiit ypoBenb. 10 kimace. - M.: [IpocBemenne, 2016;

2. Pymsutuc I'.E., ®enpiman @.I'. Xumus. ba3oerit ypoBensb. 11 kiacc. - M.: [Ipocsemenue, 2016.
JlononHurenpHas IuTeparypa:

1. M.H.AdanaceeBa. Paboune nporpammsl npeaMeTHast auausg xumus 10-11 kmaccest. I[Ipocsenienue
2017 ;

2. A.M. CumonoBa. J/lmarsoctudeckue TecTsl o xumuu st 10-11 xmaccos.2017;

3. H.H. I'apa Xumus. Metoauueckoe nocodue st yuurens Ypoku B 10 kinacce: mocoOue Juist yuu-

Teselt 001eo0pa3oBaTeNbHBIX yupexkaeHuit. — Mocksa «IIpocsemenue», 2015;



4. Xumus. 10 knace. DnexkrponHoe npuinoxenue (DVD) k yuebnuky Pymasutuca I'.E., ®enpamana
@.I'.2016;

Kazannes FO.H. Xumus. 10 knace. «kKoHcTpykTOp» Tekyiiero KouTposis.2016;
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6. Panmenkmii A.M. Xumus. 10—11 knaccel. Jlunaktudeckuit marepuan.2015;

7. T'apa H.H., I'abpyceBa H.M1. Xumus. 10—11 knaccel. 3agauHuk ¢ «1OMOITHUKOM».2015;
8

Xumus. 10 -11 kiacc. BugeogeMoncTpauuu

IlnaunpyemMblie pe3vabTATLI H3VUYEHUS YI€OHOI0 MpeaMeTa « XUMHUI»:

JIMYHOCTHBIE pPe3yJIbTaThl:
B [ICHHOCTHO-OPUEHTALIMOHHOM c(hepe — BOCIIUTaHNE YYBCTBA TOPAOCTH 32 POCCHICKYIO0 XUMUYECKYIO
HayKy, TyMaHU3Ma, L1eJIeyCTPEMIICHHOCTH;

B TPYJI0BOH cpepe — TOTOBHOCTh K OCO3HAHHOMY BBIOODY JlanbHelIIel 00pa3oBaTeIbHON TPACKTOPUH;

B [I03HABATEJILHOH cepe — yMEHHE YIPaBIATh CBOEH [103HABATEIBHOMN JAESITEIbHOCTHIO.
MeTtanpeaMeTHbBIMH pe3yJIbTATAMH OCBOCHHS BHIIIYCKHUKAMH OCHOBHOM LIKOJIbI IPOrPaMMBblI 110
XHMMHH ABJSIOTCH:

MCIIOJIb30BaHUE YMEHUI U HABBIKOB PA3JIMUHBIX BUAOB [T03HABATEIILHOMN JEATEIbHOCTH, IPUMEHEHHE
OCHOBHBIX METOJIOB MIO3HAHUS (CUCTEMHO-MH(POPMAIIMOHHBIN aHaIU3, MOJECIIMPOBAHUE) JISl U3YUEHUS
Pa3IMYHBIX CTOPOH OKPYKAIOLIEH I€MCTBUTEIIBHOCTH;

UCIIOJIb30BaHUE OCHOBHBIX MHTEIJIEKTYaJIbHBIX Oneparuii: GopMyaupoBaHHue TUIIOTE3, aHAJIU3 U CUHTE3,
cpaBHeHHe, 0000I1IeHIe, CUCTeMaTH3allMsl, BbIABICHHE TPUYMHHO-CIIE/ICTBEHHBIX CBS3€H, TOMCK aHaJIO-
rOB;

YMEHHE F€HepUpPOBATh UIEH U ONPEIENATh CPEJICTBA, HEOOXOAUMBIE JIJISl MX peaTnu3aluy;

yYMEHUE ONpeAeNaTh LEIH U 33a4H JesITeTbHOCTH, BRIOUPATh CPE/ICTBA peau3alluy eI U IPUMEHSATh
UX Ha IIPAKTHKE;

MCIOJIb30BaHUE PA3JINYHBIX HCTOYHUKOB HH(OPMALINK, TOHUMAaHUE 3aBUCHUMOCTH CO/IEPKaHUS U (DOPMBI
npeJicTaBlIeHNs HH(POpMAaLIUY OT LieJe KOMMYHHMKAIIUU U apecara.

B o0s1acTi mo3HABATEJbHBIX Pe3y/1bTATOB 00pa3oBaTeIbHOE YUpeskaeHne 001ero o0pa3oBaHus

NMPeI0CTABJISAET YYEHUKY BO3MOKHOCTh HA CTYIIEHH CPeHero (I0JHOoro) o0muero oopa3oBaHus
HAYYUTHCH:

JaBaThb ONPCACICHNA HAYUYHBIM ITOHATUAM,

OIMUCBIBATh JCMOHCTPAIITMOHHBIC 1 CAMOCTOATCIIBHO IPOBOJAUMBIC DKCIICPUMEHTEI, UCITOJIB3YA AJIA 3TOT'O
€CTECTBEHHBIHN (PYCCKHIA) S3bIK U S3BIK XUMHH;

ONUCHIBATh M Pa3INyYaTh U3YYEHHBIE KJIACChl HEOPTAHUYECKUX U OPraHUYECKUX COEAMHEHUH, XUMUye-
CKHE PEaKIInH;

KJIaCCU(UIIUPOBATH N3YUE€HHBIE OOBEKTHI U SIBICHUS;



Ha6JHOI[aTB ACMOHCTPUPYEMBIC U CAMOCTOATCIIBHO IMTPOBOAUMBIC OIIBITHI, XUMUUYCCKHUEC PCAKIIUU, ITPOTC-

KaloIllie B IPUPOJIE U B OBITY;

ACJIaTh BBIBOABI 1 YMO3aKJIFOUCHUSA U3 Ha6J'II-0I[CHPII>i, HN3YUYCHHBIX XUMHUYCCKUX 3aKOHOMepHOCTCﬁ,

IMPOrHO3UPOBATH CBOMCTBaA HCU3YYCHHBIX BCUICCTB 110 aHAJIOTHUHU CO CBOMCTBaMH HU3YYCHHBIX;

CTPYKTYpPUPOBaTh U3Y4CHHBIM MaTepua;

MHTEPIPETUPOBATH XUMUYECKYIO HH(OPMAIINIO, TOJIYYEHHYIO U3 APYTUX UCTOUHUKOB;

OIMMCBIBATh CTPOCHUEC aTOMOB 3JICMCHTOB -1V MEPHUOAOB C UCIIOJIB30BAHUEM DJICKTPOHHBIX KOH(l)I/Ipra-

IIUM aTOMOB,;

MOACIINPOBATE CTPOCHUC HpOCTCfIH.IPIX MOJICKYJI HCOPTraHNMYCCKUX U OPraHUYCCKUX BCUICCTB, KpUCTAJI-

JIOB;

IIpenmeTHble pe3yabTaThl:

BbINYCKHUK HAYYUTCS:

pacKpbIBaTh Ha IPUMEpaX POJib XUMHHA B (POPMHUPOBAHUU COBPEMEHHON HAyYHOW KapTHHBI MHpA
U B MIPAKTUYECKON JEATEIbHOCTH YETIOBEKA;

JEMOHCTPUPOBATh Ha MPHUMEPAX B3aUMOCBSI3b MEXIY XUMHUEH M JPYTUMH €CTECTBEHHBIMHU
HayKaMu;

pacKpbIBaTh HAa MPUMEpPax MOJOKEHUS TEOPUU XUMUdeckoro crpoenus A.M. bytieposa;
noHumath ¢usnueckuid cmbica [lepuonmyeckoro 3axona JI.M1. MenneneeBa u Ha €ro OCHOBE
OOBSCHATh 3aBUCHMOCTh CBOMCTB XUMHYECKHUX DJIEMEHTOB M OOpPA30BAHHBIX MMM BEIIECTB OT
AJIEKTPOHHOT'O CTPOCHHS aTOMOB;

OOBSACHATH MPUUMHBI MHOTOOOpa3us BEIIECTB HA OCHOBE OOIIMX MPEICTaBICHHUM 00 UX COCTaBe U
CTPOCHUH,

NPUMEHATh TMPABWIA CHCTEMAaTHYECKOM MEXIYHAPOJAHOW HOMEHKJIATyphl KakK CpeacTBa
pa3ianueHus U UASHTU(UKALIUY BEUIECTB 10 UX COCTABY M CTPOCHUIO;

COCTaBIISITh MOJEKYJSAPHBIE U CTPYKTYypHBIE (POpPMYJIBI OpraHMYECKHUX BEIIECTB KaK HOCHUTENEH
uH(pOpMaIllMd O CTPOCHHH BEIIECTBA, €ro CBONCTBAX M TMPUHAJICKHOCTH K OINPEACTICHHOMY
KJIACCY COECIMHEHUN;

XapaKkTepU30BaTh OPraHUYECKHUE BEIIEeCTBA IO COCTaBYy, CTPOCHHUIO M CBOMCTBAM, YCTaHABJIMBATh
MPUYUHHO-CJIEACTBEHHBIE CBSI3M MEK/ly JAHHBIMU XapaKTEPUCTUKAMHU BEIIECTBA;

MPUBOANTH MPUMEPHl XUMUYECKUX PEAKIIUN, PACKPBIBAIOIINX XapaKTEPHBIE CBOMCTBA THITUYHBIX
MIPEICTABUTENICH KJIACCOB OPTraHWYECKHUX BEIIECTB C IEJbI0 MX HACHTH(PUKAINN U OOBICHCHUS
o0acTu MpUMEHEeHHUS;

MIPOTHO3UPOBATh BO3MOXHOCTh MPOTEKAHUSI XUMUUYECKUX PEaKUUid HAa OCHOBE 3HAHUM O THUIAX

XUMHUYECKOHN CBS3M B MOJIEKYJIaX PEareHTOB U UX PEaKIMOHHON CIIOCOOHOCTH;



® ICIIOJIB30BATh 3HAHUS O COCTaBE, CTPOCHUH M XUMUYECKUX CBOMCTBAX BEUIECTB JJIsi O€30MacHOTO
MPUMEHEHUS B IPAKTUYECKOHN JCITEITbHOCTH;

® T[PUBOAUTH MPHUMEPHl MPAKTUYECKOTO HCIIOJIBb30BAHUS TPOIYKTOB MepepadoTku HePTH u
MPUPOJTHOTO T'a3a, BEICOKOMOJICKYIISIPHBIX COSAMHEHHM (TOMMATUIICHA, CHHTETUIECKOTO KayuyKa,
al[ETaTHOTO BOJIOKHA);

® [POBOJUTH OMNBITHI IO PACIIO3HABAHUIO OPTAaHUYECKUX BEIIECTB: TIUIEPHUHA, YKCYCHON KHUCIIOTHI,
HENpPEeJeNbHbIX >KUPOB, TIIOKO3bl, Kpaxmaia, OEJIKOB — B COCTaBE€ NUIIEBBIX MPOAYKTOB H
KOCMETHUYECKUX CPEJICTB;

e BIAJCTh MpaBWIAMH M TMpHEeMaMH O€30MacHON pabOThl C XUMHUYECKHMMH BEUIECTBAMH U
1a060paTOPHBIM 000PYIOBaHHEM;

® YCTaHABJIMBATH 3aBUCUMOCTh CKOPOCTH XHWMHYCCKOW pEAKIMH M CMCIICHUS XUMHYECKOTO
PaBHOBECHS OT PA3IMYHBIX (PAaKTOPOB C IENBIO OMPEICICHHS ONITUMAIBHBIX YCIOBUH MTPOTEKAHUS
XUMHUYECKHUX MPOIECCOB;

® [PUBOAUTH MIPUMEPHI TUAPOIIN3A COJIEH B TOBCEITHEBHOM JKU3HU YEIIOBEKA;

® TMPUBOJWTH  TIPUMEPHl  OKHCIUTCIHHO-BOCCTAHOBUTEIBHBIX  pEaKUUid B MPHUPOJE,
MIPOM3BOJICTBEHHBIX MPOIIECCAX M KU3HEICATCIILHOCTH OPTaHU3MOB;

® T[PUBOJWUTH TPUMEPHl XUMHUYCCKUX PEAKIMHA, PACKPHIBAIOIIMX OOIIHEe XWMHUYECKUE CBOHCTBA
MIPOCTHIX BEIIECTB — METAJUIOB U HEMETAJLIOB;

® TMPOBOJUTH pacueThl Ha HAXOXKIACHHE MOJEKYISAPHOU (OpMyIbl YrieBOJOpoAa MO MPOAYKTaM
CTOpaHHS U 0 €r0 OTHOCHTEIHHOU TUIOTHOCTH W MAaCCOBBIM JIOJISIM DJIECMEHTOB, BXOJISIINX B €T0
COCTaB;

e BIAJeTh MpaBWiIaMd Oe30MacHOro oOpalieHus C eIKUMH, TOPIOYUMH W TOKCHUYHBIMU
BEIIECTBAMH, CPEJICTBAMU OBITOBOW XHMHH;

® OCYIIECTBIATh TMOMCK XHUMHUYECKOW WH(GOpMAlMM TO Ha3BaHUAM, HJIECHTU(DUKATOPAM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;

® KPHUTHYECKH OIICHWBATh W HWHTECPIPETHPOBATh XUMHUYECKYIO HH()OPMAIHMIO, COACPKAIIYIOCT B
COOOINEHUSAX CPEACTB MaccoBod HHGopMaiuu, pecypcax HMHTepHeTa, Hay4YHO-OMYISPHBIX
CTaThsIX C TOYKU 3PEHHS €CTECTBEHHO-HAYYHOW KOPPEKTHOCTH B IIEIISAX BBISBICHUS ONTHOOYHBIX
CYXXJIEHU 1 OPMUPOBAHUST COOCTBEHHOM MO3UITUH;

® TMPEACTaBIATh IYTH PEUICHUS TJI00ATbHBIX MPOOJIeM, CTOSIIUX Tepe]] YelIOBEYECTBOM:

OKOJIOTHYCCKHUX, DSOHEPICTUUCCKHX, ChIPEEBLIX, U POJIb XUMHWHU B PEIICHUU 3THUX HpO6J’I€M.

Bbll'lyCKHI/lK MOJYYMT BO3MOKHOCTD HAYYUTHCH:



® JJUIIOCTPUPOBATH HA MPUMEPAX CTAHOBJICHUE W 3BOJIOLUIO OPraHUYECKOM XMMHMHM KaK HayKH Ha
Pa3IMYHBIX UCTOPUUECKHUX ITAIaX €€ Pa3BUTHUS,

® WCIOJIb30BaTh METOJbl HAyYHOTO TIO3HAHWUS TPHU BBHINOJHEHWH TPOEKTOB M  y4eOHO-
UCCJICIOBATETILCKAX 3a7ad MO M3YYCHHWIO CBOWCTB, CIOCOOOB IMOJYYCHHS W PACIIO3HABAHUS
OPraHUYEeCKHUX BEIIECTB;

e OOBSACHATH HMPHUPOAY W CIOCOOBI 0Opa30BaHUSI XUMHUYECKON CBS3U: KOBAJICHTHOW (IOJISPHOM,
HETOJISIPHON ), MOHHOM, METANTHYECKON, BOJOPOIHOM — C IIEIBI0 OMNPEACICHHS XUMHUYECKOM
aKTUBHOCTH BEIIECTB;

® YCTaHABJIMBATH T€HETHYECKYIO CBS3h MEK/Y KJIACCAMU OPTaHMYECKUX BEIICCTB IS 00OCHOBAHUS
MPUHUUIINAIBHON BO3MOXXHOCTH MOJYYEHHsS OPraHMYECKUX COCIMHEHUW 3aJaHHOIO COCTaBa U
CTPOCHHS;

® YCTaHABJIMBATH B3aWMOCBSI3H MEXKIY (PaKkTaMU U TEOPUEH, TPUUUHON M CIICCTBHEM IIPH aHAIIU3E
NpoOJEMHBIX CUTyallMi W OOOCHOBaHMHM IPUHHUMAEMBIX PEHICHUH Ha OCHOBE XHMHYECKUX
3HAHMUH.

q)ODMaMI/I TCKYIICTO KOHTPOJIA YCIIECBAEMOCTH 06V‘-IaIOIIII/IXC$I SABJIAIOTCA .

®opMbI MUCBMEHHOM MTPOBEPKH:
- IMCbMEHHAs IPOBEPKA - 3TO MUCHMEHHBII OTBET 00YJarOIIerocs Ha OJJMH WA CUCTEMY BOTIPOCOB (3a-
nanuii). K mucbMeHHBIM OTBETAM OTHOCSTCS: JIOMAIlTHKE, TPOBEPOYHBIC, KOHTPOJIbHBIE, JTA0OPATOPHBIE,
MpaKkTUYECKHEe, TBOPUYECKHE PabOThI; MUCEMEHHBIE OTBETHI HAa BOIIPOCHI TECTA; pedeparsl, 3cce, CUHK-
BEiH, MICHbMEHHBIE OTYETHI O HAOIIOICHUSX. .

@opMBI YCTHOM IIPOBEPKHU:
- YCTHAas TPOBEPKA - 3TO YCTHHIN OTBET OOYUYAIOIIETOCs Ha OJIMH WM CUCTEMY BOIIPOCOB B (hopme pac-
cKaza, 6ecelbl, coOece[oBaHus, 3a4€eT, UTPa U APYToe.
KomOuHMpoBaHHas mpoBepKa MpeanoiaraeT coueTanne MUChbMEHHBIX U YCTHBIX (hOpPM MTPOBEPOK.
[Tpu mpoBeieHNH KOHTPOJISE KAYeCTBA OCBOCHHSI COIEPKAHUS YIEOHBIX TPOrpaMM 00 yUaIOIIUXCSI MOTYT

MCIOJIb30BaThCS HHPOPMAIIMOHHO - KOMMYHHKAI[MOHHbBIE TEXHOJIOTUH.
[IpakTiueckast 4acTh y4e€OHOTO COJIEp:KaHuUs IMpeIMeTa YCUIeHa MaTepHallbHO-TEXHUYEeCKon Oa-
30# neHTpa «Touka pocTay, HCIOIB3YEMOTO JJISl peaqu3auy 0011eo0pa3oBaTeNIbHBIX IPOrpaMM B paMm-

Kax MpernoJlaBaHusl XUMUU. A UMEHHO, TIPOBEJICHUE JEMOHCTPAIIUA, TPAKTUIECKUX paboT U J1abopaTop-
HBIX OIBITOB C UCTIOJIB30BAaHUEM HU(PPOBOTO U aHATIOTOBOTO 000pyIOBaHus IIeHTpa «Touka pocTay

2.Conep:xkanue TeM yueoHoro npeamera 10 kiaacc



Ne Tema KonuuectBo B toMm uncne B toMm uncne
i 9acoB M0 pa- | MPAKTHYECKUX KOHTPOJIbHBIX
0oueit mpo- pabor pabor
rpamMmme

1 Tema 1« Teopernueckre OCHOBBI 6 1 -
OPraHNu4YeCKOM XUMHUM

2 Tema Ne2 « IlpenenbHble yrieBo- ) - 1
JOpOABI (ATKAHBI )

3 Tema 3« HenpenenbHble yriieBoao- 9 1 -
POIIBI»

4 Tema 4 «Apensl (ApoMaTuueckue 4 - -
yTIIEBOJIOPO/IBI )

3) Tema 5 «lIpupogHbpIe HCTOYHUKH 4 - 1
YTIIEBOIOPOIOBY

6 Tema 6 «CriupThl U HEHOTBD) 7 - -

7 Tema 7 « Anbieruibl U KETOHBI 9 2 1

8 Tema 8 «Cnoxubie 3¢upsl. XKupen 3 - -

9 Tema 9. «YrneBoab» 6 1 -

10 Tema 10 «A3oTcoaepxariue opra- 7 - -
HUYCCKUE COCAMHCHHUSI

11 Tema 11 «Xumus noauMepoB» 8 1 2

PesepBHOE Bpemst 2
Hroro 70 6 5

Conep:xanue TeM yueOHoro npeamera 11 kiace




No pa3- | HammenoBanwme paznenoB u | YueOHwsie | KoHTposibHBIE [IpakTrueckas yacThb
Jena u TEM 9ackl paboTsI 7a0opaTOpHbIE | MPAKTHYECKHUE
TEM OTIBITHI paboThI
1. Baxueiimme xumMuueckue 8 1 - -
TIOHSTHUS M 3aKOHBI
2. CtpoeHue BemiecTBa 7 1 - -
3. XVMHYECKUE PEAKLINU 7 - 2 -
4, PactBopsI 7 - 1 1
5. DIIEKTPOXUMHUYECKUE PEaK- 5 1
11207
6. Mertaisl 12 1 1 1
7. Hewmertanmsi 10 1 2 -
8. XuMUs ¥ )KU3Hb 5 - - -
9. [TpakTukym, 06001IeHNE 6 1 - 3
10. | Peseps 1
Hroro: 68 6 6 5

Coaep:kanue y4eOHOIro npeamMera

10kaace (7049; 249. B HEEINIO)

Teopusi XMUMH4YECKOI0 CTPOEHHUSI OPraHuvecKux coennHenuii. [lpupona xummuyeckux cBszei

Opranunueckue BemiectBa. [losiBieHne u pa3BuTHE OPraHMYECKON XMMHUH KaK HayKu. XMMUYECKOe
CTPOCHHE KaK IMOPSAOK COEAMHEHHMsST aTOMOB B MOJIEKYJE COIVIaCHO HX BajleHTHOCTH. OCHOBHBIE
MIOJIO’KEHUSI TEOPUHM XUMUYECKOTO CTPOEHUS OpraHndeckux coeauHeHnii A.M. bytiieposa. YrieponHslil
CKEJIET OpraHn4YecKod MOJeKyybl. KpaTHOCTh XMMHUYECKON CBS3U. 3aBUCUMOCTH CBOWCTB BEIIECTB OT
XUMHYECKOTO CTpoeHus Mojekyl. M3omepus u uzomepsl. [loHsiTHE O (YHKIMOHAIBHOW TpymIIe.
[Mpunimnel  KIaccuUKAMK — OpraHUYecKUX coequHeHud. CucreMaTHueckas MeEXIyHapojaHas
HOMEHKJIaTypa ¥ MPUHLUIIBI 00pa30BaHUs Ha3BaHUN OPraHMYECKUX COCIHMHEHUI.
MecTo u 3HaYeHHe OpraHMuYecKOi XUMHUU B CUCTEME €CTECTBEHHBIX HAYK.
Yraesoaopoasl

ITpenenbHble yrieBogopoasl (ankaHsl). CTpoeHUE MOJIEKYJbl MeTaHa. ['oMonoruuecku psj ai-
KaHoB. ['omosorn. MexyHapo/iHass HOMEHKJATypa OPraHUYECKUX BellecTB. M30MepHs yriepoaHoro
ckeseTa. 3aKOHOMEPHOCTH M3MEHEHUs (PU3NYECKUX CBOMCTB. XMMHUYECKHE CBOWCTBA (HAa MpUMeEpe MeTa-
Ha M 9TaHAa): PEaKIUU 3aMeIleHUs (TAIOTeHUPOBAHNE), ICTUIPUPOBAHMS KaK CIIOCOOBI MOJTYyUEHUS BaXK-

HEHImIX COGI[I/IHCHI/II\/JI B OpTraHU4YCCKOM CHUHTC3C. FopeHI/Ie MC€TaHa KaK OJHWH U3 OCHOBHBIX MCTOYHHKOB




TEIUIa B IPOMBIIIJICHHOCTH U OBITY, H30Mepu3aluy ankaHoB. LlenHbie peakunu. CBOOOJHBIE paIUKaIIbI.
I"anorenonpousBoasblie ankaHoB. HaxoxxeHue B IpupoJe U MIPUMEHEHHE aJIKaHOB.

Kparnslie cBa3u. HenpenenbHblie yriesonopoasl. AnkeHbl. CTpOCHUE MOJIEKYJIbI TUIICHA. SP—
I'ubpuauzanus. ['omonornyeckuii psg ankenoB. Homenknarypa. M3omepust yriiepoaHoro ckeiera u Imo-
JIO’KEHMSI KPATHOM CBS3U B MOJIeKysie. XMMHUYECKHE CBOWMCTBA (HA MPUMEPE TUJICHA): PEaKLUU MPHUCO-
elMHeHMs (rajJoreHupoBaHue, THAPUPOBAHME, THApPATALUA, THIPOTaJOreHUPOBAaHKE) KaK CIIOCO0 IMOJTy-
YyeHUs (PYHKIHMOHAJIBHBIX NMPOU3BOAHBIX YIIIEBOJIOPOJOB, ropeHus. IlpaBmio MapkoBHukoBa. Beicoko-
MOJIEKYJISIpHbIE coeJuHEHMs. KauecTBeHHbIE peakui Ha JBOMHYIO CBs3b. [lonmumepusanus aTuieHa Kak
OCHOBHO€ HallpaBJIEHHUE €r0 UCI0NIb30BaHus. [10aM3THIIEH KaK KpYITHOTOHHAYKHBIM MPOIYKT XMMHUYECKO-
ro npousBocTBa. [IpuMenenue stusieHa.

Ankanuensl U kaydyku. [loHsrue o0 ankagueHax Kak yriaeBOJOpOJax C AByMs ABOWHBIMHU CBS-
3simu. [lonmumepusanus nuBuHuna (OyragueHa-1,3) xkak crmoco0 MOMy4EHHS CUMHTETHYECKOTO KaydyKa.
N3ompen (2-metunbOyraauen-1,3). HaTypasibHblii U1 CHHTETHYSCKHI Kaydyku. BynkaHu3zaims kaydyka.
Pe3una. Ilpumenenne kayuyka u pe3usbl. ConpspkEHHbIE BOMHBIE CBs3U. [lonydeHune m XumMudeckue
CBOMCTBA aJKaAueHOB. Peakiiuu npucoearHenus (rajJoreHupoBaHys) U MOJIMMEPU3aLUU AJIKaAUEHOB.

Ankunbl. AuetuiieH (3TUH) U ero roMosioru. CTpoeHrue MOJIeKyJIbl alleTuiaeHa. ['omonornyeckuit
pan ankuHoB. HomeHknatypa. M3omepus yriiepogHOro ckeiaera M IOJOKEHUS KpaTHOM CBSI3U B
MoJekyne. MexkiaaccoBas uzomepus. Sp-I'mOpunmzanus. Xumuuyeckue cBoWcTBa (Ha mpuMepe
alleTWieHa):  peaklUuu  [pUCOeTUHEHHs  (TaJOreHHpOBaHWe,  TUAPUPOBAHME,  THIpaTalus,
TUIPOTaJIOr€HUPOBAHUE) KaK CIIOCO0 MOMYyYEHHS MOJIMMEPOB M IPYTUX MOJE3HBIX NPOAYKTOB. ['opeHue
aleTHJIeHa KaK MCTOYHHUK BBICOKOTEMIIEPATYPHOIO IUIAMEHU JUIsl CBapKd U PE3KH METaJIoB.
[TpumeHeHne aneTuIiIeHa.

[TonsiTve 0 IMKIIOAIKAHAX.

Apenbl (apomMaTHUeCKHE YIIeBOAOpOAbl). beH301 kak mpeacraBUTeNb apOMaTHUECKUX YIJIEBOJO-
ponoB. CTpoeHne MosieKyibl OeH3oma. XMMHUYECKHe CBOMCTBA: peakluy 3aMellleHus (raJloreHHpPOBaHUE)
KaK Croco0 MOJy4eHHs] XMMUYECKHX CPEACTB 3alllUThl pacTeHUH, MPUCOeTUHEHUs (THAPUPOBAHNE) KaK
JI0Ka3aTeIbCTBO HENpEAeNbHOro Xapakrepa 6ensona. Peakuus ropenus. Tomyon. M3omepus 3amecTture-
neit. [lpumenenune 6enzona. [lectunmapl. ['eHeTnyeckas CBsi3b ApEHOB C APYTUMHU YTIIEBOJAOPOIAMH.

[TpuponHbie UCTOYHUKU yriieBoaopooB. [Ipuponusiii ra3. Hedts. [lomyTHble HETSHBIE ra3bl.
Kamennsrit yrons. [Tepepadbotka nHedru. [leperonka nedgtu. Pekrudukanronnas kononna. bensun. Jlur-
pouH. Kepocun. Kpexunr Hedrenpoaykros. TepmMuueckuit 1 KaTanuTHUYECKUH KpeKUHTH. [Tuponus.
Kucaopoacoaepxamme oprannyeckue coeIMHeHNUs.

Kucnoponconepkamue opranuueckue coequHenus. OnHoaTOMHBIE NpefeibHble cnupThl. Kitaccu-
(buKamys, HOMEHKJIaTypa, U30MepHs CIUPTOB. MeTaHOJ M ATAHOJ KaK MPEeICTaBUTEIN MPEEIbHBIX OJ1-

HOATOMHBIX CIIUPTOB. [IepBUYHBIN, BTOPUYHBIN U TPETUYHBIM aTOMBI yriiepoaa. BogoponHas cBsa3b. Xu-
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MHYECKHE CBOICTBA (Ha MpUMeEpe METaHoJa M 3TaHoJa): B3aUMOJICHCTBUE ¢ HATPHEM KakK CIoco0 ycTa-
HOBJICHUsI HAJIMYUS TUAPOKCOTPYIIIBI, PEAKIMSI C FAJIOTeHOBOIOPOJIaMH KaK CIIOCO0 MOJyYeHMsl pacTBO-
puTesel, neruaparanys Kak Croco0 IMOJydyeHMs 3TUJIeHa. Peakuus ropeHus:: COUPTHl Kak TOIUIUBO.
CrnuproBoe Opoxxenne. @epmentsl. Bomopoansie cBssu. [IpuMmenenne Meranona u stanona. @uznono-
TMYECKOE IEHCTBUE METAHOJIa U 3TAHOJIA Ha OPTraHU3M 4€JI0BEKa. AJIKOIOJIU3M.

MHoroaromMHsle CIUPTHL. DTWIECHITIMKOJIb U TIIMLUEPHH KAK MPEICTABUTEIN NPEACIBbHBIX MHOIO-
aTOMHBIX ciUpTOB. KadecTBeHHas peakuys Ha MHOIOATOMHBIE CIIUPTHI U €€ IPUMEHEHHUE [UIsl paclo3Ha-
BaHUs IVIMLEPUHA B COCTaBE KOCMETUYECKUX CpeAcTB. [IpakTuyeckoe NMpUMEHEHHE STUIICHITIMKOISA U
[JIALIEpUHA.

®enon. Apomarnyeckue cuupthl. CTpoeHHe MoJIeKyibl (peHosa. B3aumHoe BiaMsiHHE aTOMOB B
MoJekyse GeHosa. XMMHUYeCKHe CBOMCTBA: B3aUMOJICHCTBHE C HATPUEM, THAPOKCHIOM HATpusi, OpPOMOM.
KavecTBenHnast peakuus Ha pEeHOIL.

[Tpumenenne penona.

KapOonunbusle coenunenus. KapOoHuibHas rpynna. AnbjaeruaHas rpynmna. Ansaeruasl. Kero-
Hbl. MI30Mepus n HomeHknarypa. [lonydeHne u XuMU4YecKue CBOMCTBA allbIerHI0B. Peakinn oKuciaeHus
U TIPUCOCIUHCHUS abICTHI0B. MeTtaHanb (popMaliberu) 1 dTaHaIb (alleTalbIeru]]) KaKk mpeICTaBu-
TEJIN TIPENIENIbHBIX aNbeTua0B. KadecTBeHHBIE peakny Ha KapOOHMIBHYIO IpyIITy (peakius «cepeops-
HOTO 3epKayay, B3aumojeiicteue ¢ ruapokcuoM menu (II)) u ux npumenenue Juis oOHapy>KEHHs Tpe-
JIENIbHBIX aJIbJIETHI0B B IPOMBIIIIEHHBIX CTOUYHBIX BOJaX. TOKCHYHOCTD aibaeruoB. [Ipumenenue gop-
MaJbJIeTH/1a U alleTaabAeTuaa.

Kap6onoseie kucnotsl. KapbokcuibHas rpynna (kapOokcorpymnmna). M3omepus 1 HOMEHKIIaTypa
KapOOHOBBIX KHCIOT. OHOOCHOBHbIE NpeZeNbHbIe KapOOHOBbIE KUCIOTHI. [lomyyeHne oJHOOCHOBHBIX
IpeJeNbHBIX KapOOHOBBIX KHCIOT YKCYCHasi KUCJIOTAa KaK MpPeACTaBUTENb MPEeNbHBIX OJHOOCHOBHBIX
KapOOHOBBIX KUCIIOT. XMMUYECKHE CBOICTBA (HA MpUMEpE YKCYCHOM KHUCIIOTBHI): peakluu ¢ MeTaJljlaMH,
OCHOBHBIMHM OKCHJAMH, OCHOBAHHUSMHM M COJISIMU KakK IMOJTBEP)KICHHE CXOJCTBA C HEOPTaHUYECKUMU
KucioTaMu. Peakius sTepuduKanuy Kak cnoco0 moydyeHust cloKHbIX 3GupoB. [Ipumenenue ykcycHoH
KUACIOTHL. MypaBbuHast kuciaoTa. Auerartsl. [Ipeacrapienne o BbICIIMX KapOOHOBBIX KHCIOTaX.

Cnoxuble »¢upbl U xupel. Homenknatypa. IlomydeHue, XUMHUYECKHE CBOMCTBA CIIOXKHBIX
s¢pupoB. Peakuus stepudukanuu. CroxkHble 3pUpbl KaK MPOIYKTHl B3aUMOJCHCTBUS KapOOHOBBIX
KHUCJIOT cO cnupTaMu. [IpuMeHeHne cIoKHBIX 3QHUpPOB B MUILIEBON U Map(rOMEepHON MPOMBIIIIIEHHOCTH.
XKupsl kak crnoxkHble dUPHI TIUIEPHUHA U BBICIIUX KapOOHOBBIX KHCIOT. PacTUTeNbHbIE U KUBOTHBIE
JKUPBI, UX cOCTaB. Pacrio3HaBaHME pAaCTUTENBHBIX )KMPOB Ha OCHOBAHWU UX HEIPENEIBHOTO XapakTepa.
[Tpumenenue xupoB. ['Mapoan3 UM OMBUIEHHE )KUPOB KaK CIIOCOO MPOMBIIIIIEHHOTO MOIY4YeHUs coieit

BBICIIHUX Kap6OHOBBIX KHCJIOT.
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Mpb11d KaKk CONMHM BBICIIUX KapOOHOBBIX KUCIOT. Moromue cBoiicTBa Mbuta. CHHTETHUECKHE MOOIIIHE
cpencTna.

VYrneoawl. Knaccudukamus yrieBogoB. Monocaxapuasl. Onurocaxapuasl. Jucaxapunbl. Haxox-
JIEHUE YTJIEBOJIOB B mpupojie. [ oko3a kak anbaerugocnupt. bpoxkenue riaoko3sl. Opykroza. Caxapo-
3a. ['uaponus caxapossl. Kpaxman u nemitono3a kak OM0I0rHYecKre noaumMepbl. XUMUYECKUE CBOMCTBA
Kpaxmalia U LeJUTI0JIO3b] (THAPOIIN3, KaYeCTBEHHAs peaklys ¢ HOJIOM Ha Kpaxmall U ee MpUMEHEHHUe AJis
oOHapyXeHHs KpaxMaia B MpoayKTax nuranus). [I[pumenenue u 6uonoruyeckas poisb yrieBojos. [lo-
HATHE 00 MCKYCCTBCHHBIX BOJIOKHAX Ha MPHUMEpE alleTaTHOTO BOJOKHA. Amnerunineronosa Kimaccupu-
Kalus BOJIOKOH.

Unentudukanuss opraHuyeckux coenvHeHud. ['eHeTHueckas CBA3b MEXIy KJaccamu
OpPraHWYECKUX COeNUHEHHUM. TUIbl XUMUYECKUX PEaKIUi B OpraHUYECKON XUMUHU.

A3oTcoaeprkaiye OpraHmyecKkue coeIuHeHus.

AmuHOKHUCHOTH U O6enku. CocTaB 1 HOMEHKIaTypa. AMuHbl. AmMuHorpynna. Anwiud. [lonyuenue u
XUMHYECKHE CBOMCTBA aHWIMHA. AMHUHOKHCIOTHI KaKk aM(OTepHbIE OpraHu4ecKue coequHeHus. M3ome-
pusi U HoOMeHkaTypa. bunonspueiii noH. IlentuaHas cBa3b. buonornueckoe 3Ha4YeHUE O-aMHUHOKHUCIIOT.
O6nacTy pUMEHEHUsI aMUHOKHUCIOT. XUMUYECKHE CBOMCTBA aMUHOKHUCIOT. [lentuapl. [lonmunentump.
['mumma. benku kak npupoxansie 6mononumepsl. CocTaB M cTpoeHHE OelKoB. XMMHUYECKHE CBOMCTBA
0enkoB: ruAponu3, AeHarypauus. OOHapykeHrne OeNKOB MPU MOMOIIM KauyeCTBEHHBIX (IIBETHBIX) peak-
. [IpeBpaiienus 6enKOB MUIIK B opraHu3Me. buonorndeckue QyHKIMM OEIKOB.

Azotcoaepxkaiue rereporukinueckue coequnenus. [Tupuaun. [uppon. [Mupumunun. [Mypun. Aso-
THUCTBIE OCHOBAHUS.
Hyxneunossie kuciotsl. Hykneoruasl. KomriemMeHTapHbI€ a30TUCTBIE OCHOBAHUS.
Xumus U 310poBbe yenoseka. Gapmakoaorudyeckas XuMus.
XumMus 1MoJIUMepoB
[Tomumepsl. Crenens nonuMepusanuu. Monomep. CTpyKTypHOE 3BEHO. TepMOIUIaCTUYHBIE MOJIUMEPHI.
Crepeoperynspubie monuMepsl. [lommatunen. [Homunponunen. [omurerpadropatunen. TepmopeakTHB-
Hele monuMmepsl. DenHonodopmanbaeruaabie cMonbl. [Inmactmaccsl. @enoractel. AMuHOIAcTh. [le-
HoriacTel. [Ipupoanbiii kayuyk. Pesuna. D0ouut. Cunrerndyeckue kayuyku. CHHTETHYECKHE BOJIOKHA.
Kanpon. JIaBcan.
11 kaace

Tema 1. BaxkHelimme XuMu4ecKne MOHSATHS U 3aKOHBI (8 4acoB)

AtoM. Xumnueckuii anement. M3oronel. IIpocThie U cI0KHbBIE BEIECTBA.

3aKOH COXpPaHEHMSI MAcChl BEUIECTB, 3aKOH COXPAaHEHHMs U MPEBPAIICHUS SHEPTUU NPU XUMHYE-

CKHX pEeaKIIMsX, 3aKOH IMOCTOSIHCTBA cOCcTaBa. BelecTBa MOIEKyISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUSI.
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ATOMHBIE OpOHTaNy, S-, p-, d-, f-amexTponsl. OCOOEHHOCTH pa3MEIICHHS IEKTPOHOB 110 OpOuUTa-
JSIM B aTOMax MaJIbIX M OOJIBIIMX MEPHOJIOB. DHEPreTHUYECKUE YPOBHHU, MOAYPOBHHU. CBs3b MeproInye-
CKOT'0 3aKOHa U MEPUOJIMYECKON CUCTEMbI XUMUYECKUX DJIEMEHTOB C TEOpPUEH CTpoeHHs aToMOB. KopoT-
KW ¥ JIJIUHHBIA BapUaAHTHl TAOJUIBI XUMUYECKUX dJIeMeHTOB. [lonoxeHne B MEepHOANYECKON CHUCTEME
XUMHUYECKHUX 3JIEMEHTOB BOJOPOJIa, JJAHTAHOUOB, AKTUHOUJIOB U MCKYCCTBEHHO MOJYUYEHHBIX 3JI€MEH-
TOB.

BaneHTHOCTh M BaJ€HTHBIE BO3MOXXHOCTH aTOMOB. Ilepronnyeckoe M3MEHEHHE BAJICHTHOCTH M
pa3sMepoB aTOMOB.

PacuerHble 3agauyu. Beruucienue macchl, o0beMa WM KOJMYECTBA BEIECTBA IO HM3BECTHOMU
Macce, 00beMy WM KOJMYECTBY BELIECTBA OJHOTO W3 BCTYMHUBIIUX B PEAKLHUIO WM MOTYYMBIINXCA B
pe3ynbTaTe pEeaklH BELIECTB.

Tema 2. CTpoeHue BelecTBa (7 4acoB)

Xumuueckasi cBsi3b. Buapl 1 MexaHu3Mbl 00pa3oBaHus XUMHUECKoi cBs3u. MoHHas cBsi3b. Katu-
OHBbI U aHWOHBI. KoBasieHTHasi HemoJisipHas cBs3b. KoBaJIeHTHAas MOJISIpHAS CBSA3b. DJIEKTPOOTPHUIIATEIIb-
HOoCcTh. CTeneHb OoKuclIeHus. MeTtamindeckasi cBsizb. BomopoaHas cBs3b. IIpocTpaHCTBEHHOE CTpoeHUE
MOJIEKYJI HEOPTaHUYECKUX U OPTaHUYECKHUX BEIECTB.

Tunsl KpUCTANIMYECKUX PELIETOK U CBOWCTBA BemiecTB. [IpuunHbl MHOrooOpas3us BELIECTB: U30-
MepHusi, TOMOJIOTHS, AJUTOTPOIHsS, U30TOMUS.

JdemoHcTpanuu. Mojenn UOHHBIX, aTOMHBIX, MOJIEKYJIIPHBIX U METANIMYECKUX KPHUCTAILIINYe-

ckux peuietok. Dpdext Tunnans. Monenn MoaeKya H30MEPOB, TOMOJIOTOB.

PacuerHsble 3a1aun. Beruncienne macchl (KOIMYecTBa BellecTBa, 00beMa) MPOAYKTa PEaKiuy,
€CJIN JUIS €r0 MOJIyYEHUs JaH pacTBOP C OIPEEICHHON MacCOBOM 10JIel UCXOAHOIO BELIECTBA.

Tema 3. Xumnueckue peaxkuuu (7 4acos)

Krnaccudukanys XuMHUeCKUX peakliuii B HEOPraHMYECKOM U OpraHN4ecKoi XUMHUU.

CKOpOCTb peakiMi, €€ 3aBUCUMOCTh OT PAa3IUYHBIX (aKTOPOB. 3aKOH JIEHCTBYIOIIUX Macc. DHEp-
rus aktuBanuu. Karanus3 u xkatanmmzatopsl. OOpaTUMOCTh peakuuil. XuMudeckoe paBHoBecue. Cmelre-
HUE paBHOBecUs TOJ JeicTBueM paznmuuHbix (gakropos. [Ipunmun Jlelllatense. [IpousBoncTBo cepHOit
KHUCJIOThI KOHTAKTHBIM CIIOCOOOM.

JeMoHcTpanum. 3aBUCUMOCTh CKOPOCTH PEAKIMN OT KOHLIEHTPALMK U TeMiieparypsl. Pasnoxe-
HUE MEPOKCUAA BOAOPOJA B NMPUCYTCTBUU KaranuzaTopa. OIpeneneHue cpeibl pacTBOpa C IMOMOILBIO
YHUBEPCAIBHOTO UHANKATOPA.

JlaGopaTopHble onbIThl. [IpoBeneHNe peakiuii HOHHOTO OOMEHA /I XapaKTEPUCTHKNA CBONCTB
3JIEKTPOJIUTOB.

IIpakTnyeckas padora. BiausHue pa3nuuHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKOH PEaKIIH.
12



PacueTrHble 3a1aun. Berancienrne Macchl (KOJMYEeCTBa BEIIeCTBa, 00beMa) MPOAYKTa PEaKIuH,
€CJIM U3BECTHA Macca MCXOJIHOTO BEIIECTBA, COJAEPIKAIIET0 ONPEICICHHYIO JOII0 IpUMecei.

Tema 4.PacTBopsbl (7 4acos)

Hucnepcusie cuctembl. Mctunabie pacTBOpbl. CIIOCOOBI BBIPAXKEHUS KOHIIEHTPALIMU PACTBOPOB:
MaccoBast J0JIsl paCTBOPEHHOI'0 BEUIECTBA, MOJIsIpHas KoHUeHTpauus. Komtonaneie pactBopsl. 301U, re-
.

OnexTponutuyeckas auccounanus. CUIIbHbIE U C1a0ble 3JIeKTPOIUThl. KUCI0THO-OCHOBHBIE B3a-
uMoJielicTBUS B pacTBopax. Cpella BOJHBIX pacTBOPOB: KHUCJas, HEUTpallbHas, 1ienoyHas. MlonHoe npo-
u3BezeHue Bojabl. Bogopoanslii mokasareins (PH) pactBopa.

['uponu3 opraHMYecKUX U HEOPraHMYECKUX COCTMHEHHH.

IIpakTnyeckas padora. [IpurorosneHue pacTBopa ¢ 3a1aHHOI MOJISIPHOIN KOHIIEHTpAaIHei

Tema 5.97exkTpoxumMHYecKne peakiuu (5 4acoB)

XUMUYECKHE UCTOUYHUKU TOKA. PAJ cTaHIapTHBIX 3JEKTPOJHBIX MOTEHIMAIOB. DJIEKTPOIU3 pac-
TBOPOB U paciiiaBoB. [oHsaTre o koppo3uu MetamioB. CriocoObl 3alIUTH OT KOPPO3UH.

Tema 6. MeTtauasbl (12 yacoB)

[Tonoxxenrne METaJIOB B MEPHOJUYECKON CHUCTEME XMMHYECKUX ayeMeHToB. OOIime CBONCTBa
METAJUIOB. DIEKTPOXUMHUYECKUH PsiJl HAPsDKEHH MeTauoB. O0Iue crocoObl MorydeH s METaJlIOB.

O0630p MeTaIOB IJIaBHBIX MOATPYNT (A-TPYII) MEPUOAUYECKON CUCTEMbl XUMUYECKUX dIIEMEH-
TOB.

O0630p MeTamuioB riaBHbIX noarpynn (b-rpynm) nepuognyeckoi cUCTEMbl XUMUYECKUX JIEMEH-
TOB (Me/b, IIUHK, TUTAH, XPOM, JK€JI€30, HUKEIb, TUTATHHA).

CniaBbl METAJLIOB.

Okcubl ¥ THAPOKCUIBI METAJIIOB.

JdemoncTpauuu. O3HakOMJIEHHE C 00pa3llaMH METaUIOB M MX CoeIuHeHui. BzaumonerncTBue
HIEJIOYHBIX W IIEJI0YHO3EMEIBHBIX METAIUIOB ¢ BOJOM. B3aumonencTBiue Meau ¢ KMCIOPOJAOM U CEPOM.
DnekTponau3 pacteopa xyuopuaa meau (I1). OnbITel M0 KOPPO3UK METAITIOB U 3aIUTE OT HEe.

JlaGopaTopHble onbIThbl.B3anmojielicTBre IMHKA U Kelle3a C PaCTBOPAMH KHCIOT U IIENIOYEei.
3HAKOMCTBO C 00pa3liaMH METaJIOB U UX pylaMu (paboTa ¢ KOJUIEKIUSIMU).

Pacuernbie 3ama4yu.PacyeTsl 10 XMMHUYECKUM YPABHEHHSM, CBSI3aHHBIE C MACCOBOW JOJICH BHI-
X0/J1a MPOAYKTa PEaKIIMK OT TEOPETUUECKH BO3MOKHOTO

IIpakTnyeckas padora. Pemenne skcnepuMeHTANbHBIX 32424 10 TeMe «MeTasm.

Tema 7. Hemerasuibl (10 yacon)
00630p cBoiicTB HeMeTaIOB. OKUCIUTEIHFHO-BOCCTAHOBUTEIbHBIE CBOMCTBA TUITHYHBIX HEMETAJI-

JIOB. OKCI/II[BI HCEMCTAJIJIOB U KUCJIOPOAOCOACPIKAINEC KUCITOTHI. BOIIOpO[[HbIe COCOAMHECHUS HEMCTAJIJIOB.
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Jemoncrpanun. OOpa3ipsl HeMeTaioB. OO0pas3Isl OKCHIAOB HEMETAIOB M KHCIOPOACOACpKA-

mux kuciot. I'openue cepsl, hocdopa, xene3a, MarHusi B KUCIOPO/IE.

JIaﬁopaToprle ONbITHI. 3HAKOMCTBO C 06p33HaMI/I HEMCTAJIJIOB U UX IMMPUPOJHBIMHU COCANHCHU-

sMu (paboTa ¢ KoJuleKIusIMH). PacrioznaBaHue XJI0pHI0B, Cyab(paToB, KapOOHATOB.

I'enernueckas CBA3b HCOPTraHNYCCKUX U OPraHNYCCKUX BCIICCTB.

IIpakTnyeckas padora. PemeHue 3xkcnepuMeHTANIbHBIX 3a1a4 110 TeMe «HemeTawibb).

Tema 8. XuMus M :KM3Hb. (54.)

XuMHusi B

MPOMBIIIJICHHOCTH. HpI/IHL[I/IHbI XUMHNYCCKOI'O IIPpOU3BOACTBA. XHUMHKO-

TCXHOJIOTUYCCKUC MPUHIUIIBI IIPOMBIINIJICHHOI'O IMOJIYYCHHA MCTAJUIOB. HpOH?:BOI[CTBO qyryHa. HpOI/I3-

BOACTBO CTaJIH.

XuMmus B 6BITy. XuMuueckas IMPOMBIINIJICHHOCTDb U OKpPY’Karoliad cpeaa.

IIpakTukym 7 4). PenieHue 5KCIEpUMEHTANBHBIX 33]1a4 110 HEOPraHWYECKOM XUMUU; pELICHUE

SKCIICPUMCHTAJIBHBIX 3aaa4 I10 OpF&HH‘ICCKOﬁ XUMHUH; PCIICHUC MMPAKTUYCCKUX PACUYCTHLIX 3aaa4; IMOJIy-

YCHHUC, CO6I/IpaHI/I€ H PaCIlO3HABAHUEC I'a30B.

3. KanennapHo- TemaTudeckoe mianupoanue 10 kiace

guii no TeMe «IIpeneapHLIE VITIEBO-
JIOPOJBIY.

Hara Ne | Tema ypoka JlomamiHee 3aganmne
Ilnan. | dakr.
Tema 1. Teopernyeckue 0CHOBBI OPraHM4Yeckoil xumum (6 4yacos).

1 IIpenmer u 3HaueHue opranuyeckor | §1, ymp.o,
XUMUH.

2 Teopust XMMHYECKOTO CTpoeHus opra- | § 2, yop. 1-5
HUYECKHUX COCTMHEHUM.

3 IMpakTuueckass padoraNel «Kaue- | § 3, ymp. 1-4;
CTBEHHOE oOIpe/aeeHHe YyIiepoaa,
BOJOPOJA M XJIOPA B OPTraHUYEeCKHUX
BeleCTBAXY.

4 CocTosiHHE AJIEKTPOHOB B aTOME. § 4, ynp. 1-5
OJIeKTpOHHas npupoda XuMuyeckux | § 5, ymop. 1,2
CBSA3€H B OPraHNYECKUX COCITMHEHUSX.

6 Ocob6ennoctn u knaccudukamnus op- | § 6, ymp. 1-7
FaHUYECKHUX PEAKIIMI.

Tema 2. IIpenesibHble yriieBoaopoab! (5 yacos).

7 DOJeKTpOHHOE U TpocTpaHcTBeHHoe | §7,ymp.1-3
CTpPOEHHE AJTKaHOB.

8 ['omonoru u u3zomeps! ankanoB. Ho- | § 8,ynp.1-3
MEHKJIaTypa aJKaHOB.

9 Mertan.@uznueckue U xumudeckue | § 9,ynp.4-5
CBOMCTBA aJIKAHOB.

10 | OGo6mieHue U cucTeMaTu3anus 3Ha- [MonroroBka K KOHTPOJIBHOU

pabore
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11 | KouTpoanHasi padora Nel mo Teme
«IIpenejbHbIe YIJIEBOIOPOIbD)

Tema 3. HenpeaejbHble YIiIeBOJAOPO/bI (AJKEHbI, AJIKAAHUEHbI U aJIKUHBbI) (9 YacoB).

12 Crtpoenue, nzomepusi, HomeHkiaarypa | § 10,ymp.1-3
AJIKCHOB.
13 | Xumudeckue CBOMCTBA aJIKCHOB. §11

14 | Ilonyuyenue u npumMeHeHue ankeHos. | § 11

15 | OO6o06mmenne mporHIeHHOrO MaTepuana
no TtemMe «AikeHbl». lloaroroBka k
NPaKTUYECKOH paboTe.

17 | Ilpakrtuueckasi padora Ne2 «Iloay- | § 12
YeHHe YTHJIEHA U ONBITHI C HUMY.

18 | Aunkanuensl. CTpoeHUE U CBOMCTBA. § 13

18 | Ankaauwensl. XWMHYECKHE CBOMCTBa. | § 13
[Tonyuyenue. Kayuyk.Anietunes.

19 | Crpoenune, HOMeHKIaTypa, uzomepus | § 14
U (hU3MYECKUE CBOMCTBA AJIKHHOB.

20 | Xumuyeckue cBoiicTBa ankuHOB. Ilo- | § 14
JY4YCHUE ¥ IPUMCHEHHE AJIKHHOB

Tema 4. Apenbl (apoMaTHYecKHe YIJ1eBOA0POabl) (4 yaca).

21 | benzon u ero romomoru. Crtpoenue, | § 15
HOMCHKJIATypa, U30MEpHUS apOMATHU-
YECKHX YTJICBOJIOPOIOB.

22 | dusnyeckre ¥ XUMHAYECKHE CBoMicTBa | § 16
OeHzorna.

23 | F'omosoru 6eH301a. OCOOCHHOCTH § 15
XHUMHUYECKHX CBOMCTB OCH30J1a Ha
npuMepe TOIyoJIa.

24 | I'enernyeckas cBs3b apoMaTuyeckux | § 16
YIJIEBOAOPOAOB C IPYTUMU KJIacCaMH
YIJIEBOAOPOAOB.

Tema 5. IlpupoaHbie HCTOYHUKH U NepepadoTKa yriieBoopoaos (4 yaca).

25 | Ilpuponnslii ra3. I[onyTtHeie HETS- § 17
HBIE Ta3bl.

26 | IlepepaboTka HedTH. § 18

27 | O0o0lIeHne U cUCTEMATH3AIHSL 3HA-
Hu# 110 TeMe «HenpenenpHbBIE U apO-
MATHYECKHUE VIIIEBOAOPOIBDY.

28 | KonrpoJsabHasi pagora Ne2 no teme
«HenpenenasHble 1 apoMaTHYeCKHE
YIJIEBOOPOIBI»

Tema 6. CnupTbl 1 ¢eHOaBI (74.)

29 | AHanu3 pe3yabTaToB KOHTPOIBHOM § 19
paboThr Ne2.

OnHoaTOMHBIE MTPEAETbHBIE CIIUPTHI.
Crpoenue MomneKy, (pyHKIIMOHATbHAS
rpynna. M3oMepus 1 HOMEHKIIATypa.

30- | BomoponHnas cBsi3b. CBoiicTBa aTano- | § 19




31

Ja. PU3noIOrHUecKoe eiCTBHUE
CIIMUPTOB HA OPraHU3M YeJIOBEKa.

32

[Tony4yeHnue u npuMEHEHUE CITUPTOB.
Pemenue 3amad 1o XUMHYECKUM
YpaBHEHUSM IPH YCIOBUHU, YTO OJHO
W3 pearupyrorx BeecTB JaHO B 13-
OBITKE.

§ 20,3apauHuK

33

['eneTnueckas CBA3b MpeACIbHbBIX OJ1-
HOATOMHBIX CITUPTOB C YTJIEBOJ0PO-
JTaMH.

§ 20

34

MHoroaromMHsle CIUpTHL. DTHIICHIJIU-
KOJIb, rinLepuH. CBolCTBa, IpUMEHe-
HUE.

§21

35

®enonpr. CTpoeHue MoOJEKyJbl (peHo-
na. CpoiictBa (enona. TokcHYHOCTH
¢denona u ero coenuHenuil. Ilpumene-
Hue (heHosa

§22

Tema 7.

AJIbJIeTH/Ibl, KETOHBI M KAapOOHOBBIE KHCJIOTHI (94.)

36

Anpaeruasl. CTpoeHHE MOJIEKYJIbI
dbopmanbieruaa. OyHKIMOHATBHAS
rpynna. Mi3omepusi 1 HOMEHKJIATypa.

§23, ymp.3,4,3an1(c.106)

37

CaoiicTBa anbaeruoB. Gopmanbe-
TH]I ¥ alleTalbJeT U1 MOJyYeHHE U
MIpUMEHEHUE.

§24 ynp.16,3aa1(c.117-118)

38

ALETOH — IIpeACTaBUTENb KETOHOB.
Ctpoenue mosiekyinsl. [Ipumenenue.

38.)18.HI/IC B TCTpaau

39

OaHOOCHOBHBIE TIpefieNIbHbIE KapOo-
HOBBIE KUCTOTHI. CTpOCHHE MOJIEKY.
OyHkumoHanbHas rpynna. Msomepus
Y HOMEHKJIaTypa.

§25 ynp.17(c.118)

40

CaoiicTBa KapOOHOBBIX KUCIIOT. Peak-
uus arepudukanuu. [lomyuenue kap-
OOHOBBIX KHCIIOT U IIPUMEHEHHE.
Kpartkue cBenenus o HenpeaenbHbIX
KapOOHOBBIX KHCIIOTAX.

§26
[Moaror. K mpaxtuu padote

41

[TpakTrueckast padborta Ne3 «Ilomyue-
HUE U CBOWCTBA KApOOHOBBIX KUCIOT

§27, Iloaror. K mpaktuu
pabote

42

[TpakTuueckast pabota Ne4 «Pemenue
AKCIIEPUMEHTAIBHBIX 337a4 Ha pacro-
3HABaHHME OPTaHMYECKUX BEIIECTB)»

28, IMoaror. K mpaxktuy
§28, p
pabote

43

000011IeHNE U cUCTEMATHU3AIlNs 3HA-
Huii o teme «Kncaopoacomepkalime
OPraHUYECKUE COCAUHEHUSY

Ilox. x xout. Pao.

44

KonTpoubnas padora Ne3 no remam
«CnupThl ¥ (PeHOoJIbI», «AJIb/Ieru-
Abl, KeTOHbDY, «KapOoHOBBIE KM C-
JIOTBD»

IMOBTOPHUTH

Tema 8. Cioxusbie 3¢pupsbl. ZKupsr (34.)

45

Ananus pe3ynbmamos KOHMpOIbHOU
pabomuvt Ne3.

§29
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CnoxHbIe (DHUpHI: CBOMCTBA, TTOJTyYe-
HUE, TPUMEHEHUE.

46

Kupsl, crpoenue xupoB. JKupbl B
npupone. Cpoiicta. [Ipumenenue.

§30, yop 1-6

47

Motomue cpenctpa. [IpaBwiia 6e3-
OMacHOTro OOpalleHHs CO CPeACTBAMU
OBITOBOM XUMHH.

§30, ynp 10-18

Tema 9. YrieBoanl (64.)

48

I'moko3a. Ctpoenue mosekyisl. Or-
THYECKasl (3epKaIbHas) H30MEPHSI.
PU3NYECKUE CBOKCTBA U HAX0XKICHUE
B nnpupoje. [Ipumenenue. @pykrosa —
M30MEP IIFOKO3BI.

§31,ymp.8,3a1.1(c.128-129)

49

XUMHYECKHE CBOMCTBA IIIOKO3LI.
[IpumeneHnue.

§31

50

Caxapo3a. CTpoeHHE MOJIEKYJIBI.
CBolicTBa, NpUMEHEHHE.

§32

o1

Kpaxman — npeacraButens npupo-
HBIX TOJIUMEPOB. PUBHYECKUE U XU-
MHYECKHe cBoiicTBa. HaxoxkaeHue B
npupoae. [Ipumenenue.

§33

52

[{emnrono3a — npeacTaBuTENb IPH-
POAHBIX MoJUMepoB. Duznyueckue u
XUMHUYECKHe cBoiicTBa. Haxoxkmenue B
npupoje. [Ipumenenue. AnieratHoe
BOJIOKHO.

§34

53

[TpakTuyeckas padora Ne5 «Pemenue
DKCIIEPUMEHTAIIBHBIX 33/1a4 Ha IOJIYy-
YEHHUE U Paclio3HaBaHUE OpraHuye-
CKHX BEILECTBY

§35

Tem

a 10. A3oTconep:kauiue opraHu4ecKue coes

uHenus (74.)

54

AmuHbl. CTpoeHHE MOJIEKYNL. AMUHO-
rpynna. @uznyeckue 1 XuMHUYECKHUe
cBoiicTBa. CTpOEHHE MOJIEKYJIbI AaHH-
nuHa. CpoiicTBa aHwiInHA. [Ipumene-
HUE.

§36, ympl-9(c.156),3ax.1-
3(c158)

55

AmuHokucoThl. U30Mepusi 1 HOMEH-
knatypa. CBoiicTBa. AMUHOKHUCIIOTBI
KaK aM(OTepHbIE OPraHuYeCcKUe Co-
enuHeHus. Ilpumenenue.

§37

56

I'eneTnueckas cBsI3b aMUHOKUCIIOT C
JPYTUMU KJIaCCaMU OPTaHUYECKUX CO-
€IUHEHUN.

§37, ynp10-14,c1p.157

57

benku — npupoansie noaumepsl. Co-
CTaB M CTPOCHHUE.

§38

58

dusnyeckre U XMMHUYECKHUE CBOICTBA.
[IpeBparenus 0eIKOB B OpraHu3Me.
Ycnexu B U3y4eHUH U CUHTE3€e Oel-
KOB.

§38
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59

[TonsiTre 06 a30TcoEpIKAIIMX TeTe-
POLIMKINYECKUX coenHeHusx. [Tupu-
nuH. [Tuppon. [TupumMuarHOBEIE U TTY-
puHOBbIe ocHOBaHus. HykiienHoBbie
KHCJIOTBI: COCTaB, CTPOCHHE.

§39, 40

60

XuMHA U 310pOBbE yenoBeka. JIekap-
ctBa. [Ipobnemsl, cBA3aHHBIE C IPH-
MCHCHHEM JICKAPCTBCHHBIX IIpPCIiapa-
TOB.

§41

Tema 11. Xumust nosiumepos ( 94.)

61

IToHsiTHE O BEICOKOMOJIEKYJISIPHBIX
coequHeHusAX. CHHTETUYECKHE MTOJIN-
MEpBL.

§42

62

Knaccudukanus miactmacc. Tepmo-
MJIaCTUYHbIC ToIMMepsl. [lomuaTumneH.

HOJII/IHPOHI/IJ'IGH. TepMOHHaCTI/I‘lHOCTL.

TepMOpeakTUBHOCTb.

§43

63

Cunrernueckue kayayku. CTpoeHue,
CBOMCTBA, MOJIyYECHUE U TPUMEHEHUE.
CuHTeTnuecKue BoJIokHa. KanpoH.
JlaBcaH.

§45-46

64

[IpakTuueckas padbora Ne6 «Pacro-
3HABaHHUE MJIACTMACC U BOJIOKOH»

§ 47

65

KonTpoubnas pa6ora Ned nmo remam
«Cnoxnblie 3¢pupbl. ZKupbny, «Yr-
JIEBOJbD», «A30TCO/AepKALUE OPTra-
HHYECKHE COeMHCHHS»

66

AHanu3 pe3yinbTaToB KOHTPOJIBHON
paboThl Ned.

O0600611eHre MaTeprana TEMBI.
Pemenue pacueTHbIX 3aj71a4y Ha oTIpe-
JIeJIEHHEe MacCOBOM MJIM 00BEMHOM J0-
JIM BBIXO/1a IPOJIYKTA PEAKIMU OT TeOo-
PETUYECKH BO3MOKHOTO.

67

Hrorosasi kKoHTpOJILHAst padoTa Mo
KYpPCY OPraHu4ecKoil XuMHH

68

AHanu3 pe3yiabTaToB KOHTPOJIBHOIO
HUTOTOBOTO TecTupoBaHus. O6001Ie-
HUE 3HAHUM 110 KypCy OPTaHUYECKOU
xuMun. Opraauyeckasl XMMHs, 4eJo-
BEK M IPUPOJA.

§48

69-
70

Pesepn

Kanennapno- tematudeckoe niianuposanue 11kmnace

Jlara

ILnan.

dakr.

Ne

Tema ypoka

JlomaiuHee 3aj1anue

Teoperudeckne 0CHOBBI 001LeH XUMHH
Tema 1. BackHelilnne XuMuyecKue MOHITHS M 3aKOHBI (8 yacoB)
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1 §1,c.6.8.2-3
Xumnaeckui anemeHtT. Hykire- ITogroroButses k
uasl. U30TOMBI. KOHTp.pao.
IToBTOpenue npoieHHoro B 10 KiI.

Bxonnas konTpoasHas padora Nel

3 3aKoH COXpaHEHUsl MacChl ¥ 3Hepruu B | §2,¢.9.Ne2-4
XUMUHI

4 ITepuoanueckuii 3akoH. Pacnipenene- §3,c.14-15,Ne 2-4, TecThl
HUE JIEKTPOHOB B aTOMax 3JIEMEHTOB
MaJIbIX MEPUOJIOB.

5 Pacnipenenenue snektpoHoB B atomax | §4,¢.22 Ne 1-5
0O0JIBIIKX NTEPUOJIOB

6 [Tonoxenue B [ICXD Bonopoaa, nan- | §5 c.25, Ned
TaHOHUJIOB, AKTUHOMIOB UCKYCCTBEHHO
MOJIYYEHHBIX DJIEMEHTOB

7 BaneHnTHOCTh 1 BaJICHTHBIE BO3MOX- §6
HOCTH aTOMOB C.31

No4-7

8 [Tepuoanyeckoe N3MEHEHUE BaJICHT- §6

HOCTHU U PaIUyCOB aTOMOB. C.31
Ne4-7
Tema 2. CTpoenue BemecTBa (7 4acoB)

9 OCHOBHBIE BUILI XUMHUYECKOH CBSA3HU §7,m0 ctp. 33
Wonnast  KoBaJICHTHAs CBSI3b

10 | CocraBneHue 31eKTPOHHBIX GOPMYIT §7 c.33-34
BEIIIECTB C KOBAJEHTHOMW CBS3bIO

11 | Merannuueckas cBsa3b. Bomopoanas §8,c 37Ne3 Tecthl
CBSI3b.

12 | IIpocTpaHCTBEHHOE CTPOEHHUE MOJIE- §9,c.43 Ne5, TecThl
KyJ

13 | Crpoenue kpuctamioB. Kpucrtammge- | §10,c. 48 Ne5
CKHE PEIICTKHU.

14 | IIpuuuHBl MHOTOOOpAa3Usl BEIIECTB §11,c.51 Ne4-5

15 | KonTpoabHas pa6ora Ne2 no remam
«BakHeimme XuMH4YeCKUe NOHATHS
U 3aKOHBbI», «CTpoeHHe BellecTBay
Tema 3. Xumnueckue peakuuu (7 4acoB)

16 | Kimaccudukanms XuMUYIECKHAX peak- §12,c 58 Ne 1-3,
805051 5-7

17 | Knaccudukanus XMMHYECKHUX peak- §12,c 58 Ne 4,,
005071 8-10

18 | CkopOCTh XMMHUYCCKHUX PEaKIIHA §13,TecTrr

19 | Ckopocth XuMuueckux peaknuid. Ku- | §13,koHcIIeKT
HETUYECKOE YPABHEHHUE PEAKIUU.

20 | Karamus §14,¢.70,Ne 4 TecTor

21 | XuMu4ecKoe paBHOBECHE U CIIOCOOBI §15,¢.73,Ne3 3amaun

€0 CMCUICHUA
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22

Ypok-00001ieHne 1mo Teme «XumMude-
CKHE PEaKITUN

Tema 4. PacTtBopbl (7 4acos)

23 | JIucriepcHbIE CUCTEMBI §16
24 | CnocoOsl BbIpakeHus1 KOHIeHTpaun | §17
pacTBOpPOB ,c. 81 3an.1,2
25 | Pemenwue 3a1ay Ha MPUTOTOBIICHUE §17
pacTBopa OonpeaeIeHHOW MOJISIPHOM ,c. 81 3an.3.,4.
KOHI[EHTPAIUN
26 | [IpakTnyeckas padora Nel Ilpuro- | [loaroroBuTh OTYET
TOBJIEHHE PACTBOPA € 3aJaHHOI MO-
JIAPHOM KOHIIEHTpauuei
27 | DIEKTPOTUTHYCCKAS TUCCOIIUAITHS. §19¢ 88,No 2-7
Boaopoauslii mokaszarensb.
28 | Peakuuu HMOHHOTO OOMEHA §20,c. 92 Ne2-5
29 | 'upponu3s oprannueckux u Heopranu- | §21,c.97 Ne6-7

YECKUX COEIMHEHNHN

Tema «JJIeKTPOXMMHYECKHE peakunm»(5 4acoB)
30 | Xumuuyeckue UICTOYHUKU TOKa §22,c 102.Ne5-6
31 | Psaxg cTaHmapTHBIX SIEKTPOTHBIX ITO- §23,c.107.Ne8-9
TEHI[MAJIOB
32 | Koppo3us MeTayuioB u ee mpeyrpe- §24, c.112,Ne4-5
KICHUE
33 | Dmexrponus §25, c. 118 Ne4,6. TToaroro-
BUTHCS K KOHTp.paboTe
34 | KonrpoabHasi pagora Ne3 mo Teme
«Xumu4eckne peakuuu. Pacrsopsl.
DJIEKTPOXUMHUYECKHE PEAKITHI
Tema 6. Metasuibl. (12 yacoB)
35 | O6mras xapakTepUCTHKa METAJIOB §26,c. 123 Ne 6-7,TecTbl
36 | O630p MeTayTUIeCKuX teMeHToB A- | §27,c. 131 Ne4-5,9
rpynm
37 | O6mmii 0030p METAJUTHUECKUX dJIe- §28,c.134
MEHTOB b-rpymnn Ne3-4,recTsl
38 | Menp §29,c. 137Ned
39 | Hunk §30, c. 140,Ne4
40 | TutaH u XpoMm §31,c 145,Ne2,3
41 | XKene3o, HUKEb, IIJIaTHHA §32,c.149Ne3-4, TecThl
42 | CriaBbl METaJJIOB §33,c.154Ne5-6
43 | OKCHIBI ¥ TUAPOKCHUIBI METAJIIOB §34,c.160N5,§35 mpoun-
TaTh
44 | TlpakTuyeckasi padora Ne2 Pemre-
HHe JKCIEePUMEHTABLHBIX 32124 10
TeMe «MeTa/ibI»
45 | Pemenue 3amay [ToAroTOBUTHCS K KOHTP.

pabote
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46

KonTpoabHnasi pabora Ne4 mo teme
«MeTaLIbD)

Tema 7. «Hemerasib» (10 yacos)

47 | O630p HEMETAILIIOB §36,c.165N02

48 | CroiicTBa 1 mpuMeHeHHEe BaxkHermux | §37,c.172Ned, TecTsl
HEMETAJIJIOB

49 | CoiicTBa 1 mpuMeHeHHEe BaxkHermux | §37,c.172Ne6
HEMETAJIJIOB

50 | O6mas xapakTepucTrka okcuaoB He- | §38,c.179Ne6
METAJIJIOB U KHCIOPOI0COAEPKAIINX
KHCJIOT

51 | OkucnurenbHbIe CBOICTBA a30THOM 1 | §39,c.183Ne4
CEpHOM KUCIIOT

52 | CepHas KuCIOTa ¥ a30THAst KUCIOTHL. | JlomonHuTeNbHAS TUTEpa-
VX npuMeHeHue. Typa

53 | BopopoiHble COeTMHEHHS HEMETAII- §40,c.186Ne3 3amaun
JIOB

54 | I'enernueckas cBs3b Heopranuieckux | §41,c.189-B, rectsl, mapa-
Y OPraHUYECKHUX BEIECTB rpag 42

55 | IIpakTuyeckasi padora Ne3. Perue- oT4yer
HHe IKCNEePUMEHTAIbHBIX 32/124 110
Teme «Hemeraibny

56 | KonrpoabHas padora Ne 5 mo Teme
«HeMeTayiib»

Tema 8 Xumus u ku3Hb (S yacos)

57 | Xumus B npomsblnuieHHocTH. [IpuH- §43,c.198Ne6,7
ITUTIBI TPOMBIIIIJICHHOTO TTPOU3BOJICTBA

58 | Xumuko-TexHonoruyeckue npuHIunel | §44,c.203Ne§
MIPOMBIIIICHHOTO TOJTyYE€HUS METall-
10B. [Ipon3BoacTBO uyryHa.

59 | [IpousBoacTBO cTanu §45,c.208Ne4

60 | Xumus B ObITy §46,c.213tecTl

61 | XuMudeckas IpOMBIIIJICHHOCTb U §47,c.217Ned
OKpyKarolas cpena

Tema 9 «IIpakTukym. O6001mIeHHE»

62 | IIP/P Ned PemeHue 3KkcnepuMeH-
TAJBHBIX 32/124 110 OPraHNYECKOH U
HEOPraHM4ecKOM XMMHUU

63 | [TP/P NeS PemeHue mpakTHYeCKHX
pacyeTHBIX 32124

64 | IIP/P Ne6 Ilosyuenume codmpanme u
pacno3HaBaHHe ra3oB

65 | [loaroroBka Kk KOHTPOJIBHOU paboTe

66 | UToroBasi KOHTPOJILHAsK padoTa Ne6

67 | AHanu3 KOHTPOJBLHON PaOOTHI.
O0600611eHIE TPOIIEHHOTO MaTepuaa

68 | Peseps
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