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IMoscHuTeILHAA 3aNHCKA

PabGouas mnporpamma mo xumud mua 10-11 ximaccoB cocraBiieHa B

COOTBETCTBHH C:

o ®denepansHbM 3ak0HOM Poccwuiickoii @enepanuu ot 29 nexabps 2012 r. Ne 273-

@3 «O6 obpazoBanuu B Poccuiickoit Penepanun»

[TopsinkoM OpraHu3allMK U OCYLIECTBIEHUS 00pa30BaTeIbHON AEATENBHOCTH 110
OCHOBHBIM  00Ieo0Opa3oBaTeNbHBIM — IIporpamMMaM -  00pa3oBaTeNIbHBIM
porpaMMaM HayaJbHOrO O0Iero, OCHOBHOrO OOINEro M CpeaHero oOIIero
o0pa3oBaHus, YTBEPXKASHHBIM NPUKa30M MHUHUCTEpCTBa 00pa30BaHKs ¥ HAyKH
Poccuiickoit @enepanuu ot 30.08.2013 Ne 1015;

@enepallbHEIM TOCYJIaPCTBEHHBIM 00pa3oBaTebHBIM CTaHAAPTOM CPEIHEro
obuiero o0pa3oBaHus, YTBEPKIEHHBIM ITpUKa3oM MUHHCTepcTBa 00pa3oBaHus
u Hayku Poccuiickoit ®enepanun ot 17.05.2012 Ne 413, ¢ U3MEHEHHsIMH,
BHECEHHBIMH MpHKa3oM MuHHCTepcTBa oOpa3oBaHus W Hayku Poccuiickoi
®enepauuu ot 31.12.2015 Nel1578;

[Tucemom PocnorpebHamzopa Ne01/476-16-24 ot 19.01.2016 "O BHexpeHuu
CaHUTapHBIX HOPM M MpaBuiI".

V4eOHBIM MIaHOM IIKOJIBI;

[TporpamMmoit ocHOBHOro obmero ob6pazoBanus. Xumus 10-11 xmaccsl
O.C. TI'abpuensn, T.JI. 'ambypuesa.

QenepalbHBIM  MepedHeM  Y4eOHMKOB, YTBEP)KIEHHBIX, PEKOMEHIOBaHHBIX
(IomyINeHHBIX) K MCIONB30BaHMIO B o00pa3oBaTenpHOM IIpollecce B

00pa30BaTeNbHBIX  YUPENICHHUSAX, PEATU3YIOIUX [porpaMMbl  OOIIEro

oOpa3oBaHHsI.




PaGouasi nporpaMma no XuMuH pa3paborana Ha ocHoBe [IporpaMMmel cpeHero
ob6mero obpasoBanus. Xumus 10-11 kmaceel. O.C. I'abpuensn, T. /I
['amOypiieBa., momymieHHoH MuHHCTEPCTBOM 00pa3oBaHMs U HayKu Poccuiickoi

®enepannu u coorBerctByer ®I'OC cpennero obuiero o6pa3oBanusi.

H3y4enne XHMHH B cTapuieii mKoJie Ha 6230BOM YPOBHE HAaNpaBJIeHO Ha
AOCTHIKEHHEeCIeYIOIHUX Heei:

* OCBOEHHE 3HAHHH O XHMHYECKOH COCTaBIIAIOLIEH €CTeCTBEHHO-HAY4YHOMU
KapTUHBI MUPA, BAXXHEUIIMX XUMHUECKUX MTOHATHUAX, 3aKOHAX H TEOPHAX;

* OBIaZeHHe YMEHUSMH TNPUMEHATH IOJyYyeHHble 3HaHUS I OOBICHEHUS
pa3Ho00Opa3HbIX XMMHYECKUX SBIIEHUH U CBOMCTB BEILlECTB, OLIEHKH POJIH XHMHH B
pPa3BUTUH COBPEMEHHBIX TEXHOJIOTUN U MOTYYECHUH HOBEIX MATEPHUAJIOB;

* pa3BHTHE M103HABATEIBHBIX HHTEPECOB M MHTEJUIEKTYyaJIbHBIX CIIOCOOHOCTEN B
mpoluecce  CaMOCTOSTeNIBHOTO — NPHOOpeTeHHs  XMMMYECKMX  3HaHWi ¢
HCIIOJIb30BaHUEM  DPa3MMYHBIX HCTOYHHKOB HMH(pOpMaUuHd, B TOM HYHCIE
KOMITbIOTEPHBIX;

e BOCnUTaHWE YOEXKIEHHOCTH B TMO3UTHBHON pOJIM XHUMHH B JKH3HU
COBPEMEHHOTI0 0011ecTBa, HEOOXOAMMOCTH XUMHUYECKH MPaMOTHOIO OTHOILEHHUS K
CBOEMY 3I0POBBIO U OKpYJKalolllel cpefe;

* T[pUMEHEHHE IIONY4YeHHbIX 3HAHMW M yMeHHH i1 0e30IacHOro
UCIIOJIb30BAaHUSI BEIIECTB M MaTepHalioB B OBITY, CEIbCKOM XO3AHWCTBE M Ha
IIPOMU3BOJCTBE, pELIEHUs [PAaKTHYECKUX  3a7a4 B IIOBCEAHEBHOM >KH3HH,
NpeayNpexIeHHs SBICHHM, HAHOCSIIUX Bpe/l 3I0POBbIO YeJIOBeKa U OKPYIKarollei
cpene.

OcHoBHBIE 321241 H3YYEeHHS] XHMHH B HIKOJI€:
-¢hopmuposame 'y oOy4arOImUXcss YMEHHE BHIETh M TIOHHMAaTh LIEHHOCTH
o0pa3oBaHUS, 3HAYUMOCTh XHMHYECKOrO 3HAaHHS IS KaXJOro 4YelloBeKa

HE3aBHCHMO OT €TI0 npocbeccn()Ha.anoﬁ AEATCIIEHOCTH,




- ¢opmuposameo TIpeICTaBICHUS 0 XUMHUYECKOM COCTaBJISIOLIEH
€CTeCTBEHHOHAYYHOH KapTHHBI MHpa; YMEHHUS OOBACHATH OOBEKTHI M IPOLIECCHI
OKpY>KaloleH JeHCTBUTEITbHOCTH, HCIIONIB3Ys U 3TOr0 XMMHUYECKHE 3HAHHUS,
-06n1a0eéams METOJaMU HAy4YHOrO IIO3HAHUS [UIsI OOBSICHEHHS XHUMHYECKHX
SIBIICHUH W CBOWCTB BEIECTB, OLEHKH POJM XUMHUU B Pa3BUTHH COBPEMEHHBIX
TEXHOJIOTHH U MOIy9eHHH HOBBIX MaTepHUAJIOB;

-gocnumeiéams  yOEKIEHHOCTh B IIO3UTUBHOM pPOJM XUMHUHM B IKH3HH
COBpeMeHHOro o0lIecTBa, HEOOXOAUMOCTH TIPaMOTHOrO OTHOIIEHHS K CBOEMY
3710POBLIO U OKPYIKAalOILEl Cpese;

-npumensme TIOJNyYE€HHbIE 3HAHUM 11 Ge30MacHOro KCIOJIB30BaHUS BEILIECTB H
MarepuaioB B OBITYy, CEJIbCKOM XO3SMCTBE W Ha IIPOU3BOJCTBE, peELICHHS
IpakTUYeCKUX 3aJad B IIOBCEJIHEBHOWXU3HH, MpeAylpexIeHUs SBICHUH,
HaHOCAIINX BpeJl 3/J0POBBIO YEJIOBEKA U OKPYIKAIOLLEH cpeie;

-pazeueéams T03HABATEIbHbIE HHTEPECHl, HHTEIUIEKTyalbHble W TBOPYECKHE
CIocOOHOCTH oOyvarouuxcsl B Ipoliecce U3y4eHHss HMH XUMHYECKOH HayKH U ee
BKJIa/la B COBPEMEHHBII HAayYHO-TEXHHUYECKUH IIPOrpecc;

-¢hopmuposame BaxKHEHIIHE JIOTMYECKUX OIepalii MpIIUIeHUs (aHaJIU3, CUHTES,
o0o011eHre, KOHKpeTH3alis, CpaBHEHHWE W Jp.) B Ipollecce MO3HAHUSA CHCTEMBI
BaXHEHIIMX ITOHATHH, 3aKOHOB M TEOPHH O cocTaBe, CTPOEHHHM M CBOMCTBAX
XUMUYECKUX BEIECTB;

-o61aoeeamy  KIHOYEBBIMH KOMITETeHIUAMH  (yueOHO-1I03HaBaTEIbHBIMH,

UH()OPMALMOHHBIMH, [IEHHOCTHO-CMBICTIOBEIMH, KOMMYHHKAaTHBHEIMH ).

MecTo yue6HOro npeamera B yueGHOM NJIaHe.
B cucreme ecTecTBeHHO-HAy4HOro O0Opa30BaHHMs XHMHS Kak Y4eOHBIH
OpeaIMeT 3aHUMAaeT BaXXHOE MECTO B IIO3HAHMM 3aKOHOB IPUPObI, GOPMUPOBAHUH
HAy9HOH KapTHHBl MHpPa, XHMMHYECKOH TIpaMOTHOCTH, HEOOXOIUMOW Iyis

[IOBCEHEBHOM JKHU3HH, HAaBBIKOB3JOPOBOI'0 H Oe3omacHOro HJId YEJIOBEKA H

Opr}KaIOH_Ieﬁ €ro Cpelbl o6pa3a KM3HH, 2 TAaK)K€ B BOCIIMTAHHUH IKOJOrMYECKOM




KyJIBTYPBI, (OPMHPOBAHUH COOCTBEHHOMN IMO3UIIMH IO OTHOILIEHUIO K XUMHYECKOH
nH(bOpMaI|H, TOJTy4yaeMOoi U3 pa3HbIX UCTOYHHKOB.

YcnemHocTh u3ydeHHss ydeOHOro IIpeMeTa CBsi3aHa C OBJIAJICHUEM
OCHOBHBIMH TIOHSATUSMHM XWMHH, Hay4YHBIMH (akTaMu, 3aKOHAaMH, TEOPHIMH,
NpUMEHEeHHEeM MOJydYeHHBIX 3HaHUH IpU pelleHHH MPaKTUIECKUX 3a/1a4.

B cootBerctBun ¢ ®I'OC COO xuMus MOXeT H3ydyaThCs Ha 6a30BOM U
yriIyOJIeHHOM YPOBHSIX.

N3ygeHne XAMHUH Ha 0a30BOM ypOBHE OpPHMEHTHPOBAaHO Ha obecrneueHue
0o01meobpazoBaTelbHON U OOLIEKYIBTYPHOM OATOTOBKY BBIITYCKHHKOB.

Copepxxanne 06a30BOro Kypca II03BOJISIET PacKpbITh BeNyIME HOECH H
OT/leIbHBIE TIOJIOXKEHMs], Ba)KHble B I103HABAaTEJIbHOM W MHPOBO33PEHYECKOM
OTHOILIEHHUH: 3aBUCHMOCTh CBOWCTB BEIIECTB OT COCTaBa U CTPOCHHS,;
00yCJIOBIEHHOCTh IIPUMEHEHHS BElIeCTB UX CBOMCTBaMM; MaTepHaIbHOE €HHCTBO
HEOPraHWYECKUX H OPraHMYeCKHX BELIeCTB; BO3pacTarolas poJib XUMHH B
CO3aHMM HOBBIX JIEKAPCTB M MaTepHaloB, B JKOHOMHHU CBIPbS, OXpaHe
OKpY’KarolleH CpeJibl.

H3yuenue npeamera «Xumusi» B 4acTd (GopMUpOBaHUS y 00y4aroIIUXcs
HAy4YHOI'O MHPOBO33PEHHUs, OCBOCHHUs OOLEHAYYHBIX METO/IOB ITO3HAHMS, a TaK¥kKe
[IPAKTHYECKOr0 IPHMEHEHUS HAYYHBIX 3HAHWM OCHOBAHO Ha MEXIIPEIMETHBIX
CBA35X C IpeAMeTaMH o0JlacTed  €eCTEeCTBEHHBIX, MaTeMaTUYeCKHX MU
TYMaHHUTapHBIX HayK.

IIporpamma Kypca XUMHUHM JUIS CpeiHeH LIKOJIbI pa3pabarhiBaniach ¢ y4eTOM

3HaHHﬁ, INOJTY4YE€HHBIX 06y‘-IaIO]J.IHMPICSI IIpH U3YY€HHH XHMHH B OCHOBHOH IIKOJIE.

XapakTepHCTHKA NpeaMeTa.
XuMHs, KaKk OJlHa U3 OCHOBOINOJAralolmx obnacTell ecCTeCTBO3HAHUS, SBIISETCS
HEOTHEMIIEMOM 4acThio obOpasoBaHus. Kax/plil yelloBeK )KMBET B MUpPE BEIECTB,
[I03TOMY OH IOJDKEH HMMETh OCHOBBl (DYHJAMEHTAJIbHBIX 3HAHHH 10 XUMHH

(XHMPI'-ICCKEI.H CUMBOJIMKA, XMMHYCCKHE IIOHATHA, (baKTbI, OCHOBHbBIE 3aKOHBI H

TCOpHI/I), IMMO3BOJIAOIIHUE BBIpElﬁOTaTB MpeaCTaBI€HHA O COCTaBE€ BEIIECTB, HX
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CTPOEHHH, IIpEeBpallleHHsAX, MPAKTHYECKOM HCIIONB30BAaHHHM, a Takxke 00
OIaCHOCTH, KOTOPYK) OHH MOTYT MpeiCTaBlsATh. M3ydas XHMMHIO, oOydaromuecs
y3HAIOT O MaTepHalbHOM €IMHCTBE BCEX BEIECTB OKPYKAIOIEro MHpa,
00YCJIOBJIEHHOCTH CBOWCTB BELIECTB UX COCTABOM WU CTPOEHHEM, I03HaBaeMOCTH
U TIPe/ICKa3yeMOCTH XHMHYECKHUX SBICHUH. M3ydyeHHe CBOMCTB BEIIECTB H HX
MpeBpallieHHi CIIOCOOCTBYET Pa3BUTHUIO JIOTHYECKOTO MBIIIEHHS, 2 IPaKTHYeCKas
pabota ¢ BemecTBaMu (J1aboOpaTOpHbIE ONBITHI) — TPYAOIHOOHIO, aKKYPAaTHOCTH H
cobpanHoctu. Ha mpumepe xumuu oOydarouyecss NOTy4arOT MPEACTaBIEHUS O
MeToJ/laX MO3HAHUS, XapaKTepPHbIX I €CTECTBEHHBIX HayK (IKCIEpHUMEHTaIbHOM
U TEOPETHYECKOM).

Kypc xumuu paccuutan Ha 68 yueOHBIX yacoB, B Tom yucie B 10 u 11 kiaccax no

34 yueOHBIX Yaca B roJ] W3 pacuera | ydeOHBIH YacB HeJelto.

Ilnannpyemblie pe3yJbTaThl OCBOEHHS Kypca
JlesTenbHOCTE yuuTess B 0OOy4eHHMH XMMHHM B CpelHeH (IIOJHOM) IIKoJe J0/DKHA
OBITH HampaBleHa Ha JOCTHXKeHHe 00yJaroIMMHCS CeIyIOIIMX
JIUYHOCHIHBIX Pe3Y/Ibmamoes:
— B LIEHHOCTHO-OPHEHTALIMOHHOH c(hepe — OCO3HAHHE POCCHHCKON rpa’kIaHCKOH
UEHTHYHOCTH, NMAaTPHOTH3Ma, YYBCTBAa I'OPAOCTH 338 POCCHHCKYIO XHMHYECKYIO
HayKy,
— B TPYHOBOH chepe — TrOTOBHOCTE K OCO3HAHHOMY BEIOOpY NanbpHeWIIen
00pa30BaTeIbHON TPAEKTOPHUH MU TPYAOBOH 1eATEIbHOCTH;
— B II03HABaTe/bHOM (KOTHHUTHBHOW, HHTEJUIEKTyallbHOH) cdepe — yMeHHe
YNPaBIIATh CBOEH M03HABAaTENbHON JEATeIbHOCTEIO, TOTOBHOCTE M CIIOCOOHOCTH K
obpa3oBaHMIO, B TOM 4YHCJIe caMOOOpa30BaHHMIO, Ha TPOTSIKEHHH BCEeH JKH3HH;
CO3HATENILHOE OTHOIIEHHE K HEeNpephIBHOMY O00pa30BaHHIO KaK YCJIOBHIO
YCIEIHOH NpodeccHOHANIBHOM U O0IIECTBEHHOM 1eSATETHHOCTH;
— B chepe cOepexeHHs 300pPOBbS — MPHHATHE M pealu3alds [EHHOCTEH

300pOBOT0 H Oe30macHoro 06})333 JKHU3HH, HEIPHUATHE BpPCAHBIX IIPHBBIYEK




(KypeHHs1, ynoTpeOIeHus aKoroisi, HAPKOTUKOB) HAa OCHOBE 3HAaHUM O CBOMCTBAX
HapKOJOTHYECKHUX U HAPKOTUYECKHX BELIECTB.

Memanpeomemmnoiepe3yibmampl OCBOEHUs BBITYCKHUKAMHU CpelHell (IOJHOH)
IIKOJIBI Kypca XMMHH:

— HCIIONBb30BAHME YMEHUH M HAaBBIKOB pa3/IMYHBIX BHIOB I103HaBaTEIbHOU
NesATeNbHOCTH, TMpPHUMEHEHHWE OCHOBHBIX METOJOB IO3HAHUS  (CHCTEMHO-
uHGOpPMalMOHHBIN aHaAKU3, HaOIIOIeHHe, H3MepeHHe, IPOBeIeHHe YKCIIePUMEHTa,
MOJIETMPOBaHNE, HCCIEOBATeNIbCKas AESATENbHOCTh) Ul HM3yYEeHHs pa3lIH4YHbIX
CTOPOH OKpY KaloIeH NeHCTBUTEIILHOCTH;

— BJIaJleHHe OCHOBHBIMH MHTEJUICKTYAJIbHBIMH OIlepallusMU: (GOpMyIHpOBKa
TMIIOTE3bl, AHAJIW3 W CHHTe3, CpPaBHEHHe M CHCTeMaTH3auus, obobuieHwe H
KOHKPETH3allHs, BEISBIIEHHE NPUYMHHO-CIICICTBEHHBIX CBS3€M U MOMCK aHAJIOIOB;
— II03HaHHe OOBEKTOB OKpYXKAIOLIEro MHpa OT o0Iero yepe3 ocoOeHHOe K
€JUHUYHOMY;

— YMEHHEe IeHepHpOBaTh HJIEH U OIpEeNeNsiTh Cpe/CTBa, HEOOXOMHMBIE NI HUX
peanu3aiuy;

— YMEHHE OIpeleNsiTh LEeId U 3aJayd JesTeJbHOCTH, BBIOMpATh CpeACTBa
peanu3aliy Uely U IPUMEHSTh UX Ha IPaKTUKE;

— HCIIOJB30BaHHE pAa3JIMYHBIX MCTOYHUKOB [/ TMOJIYYEHHS XUMHUYECKOM
uHbOpMalluY, NMOHMMaHHE 3aBUCHMOCTH COJEpXKaHUSA H (POPMBI TNpeACTaBIeHUS
UHGOpPMaLIUK OT Leslell KOMMYHHKAITUH U aJpecarTa;

— YMeHHe MNpOAYKTMBHO oOIaTbcss M B3aUMOIEWCTBOBAaTH B Ipoliecce
COBMECTHOM  JIeATEIbHOCTH, YYUTBIBATH TO3ULUH JPYTUX  YYaCTHHUKOB
NeATeTbHOCTH, 3P (PEKTHBHO pa3peiaTh KOHQIHKTHI;

— TOTOBHOCTH M CMHOCOOHOCTH K CaMOCTOSITENIbHOM WH(OPMALMOHHO-
MIO3HABATEJILHOM JIEATEIbHOCTH, BKJII0Yasi YMeHHEe OPHEHTHPOBATHCS B PA3IMYHBIX
MCTOYHUKAX HMH(POPMALMH, KPHTHYECKH OLEHHWBaTh W HHTEPIPETHPOBATH
MH(QOPMALHIO, ITOTYYaeMYIO U3 Pa3IMuHbIX HCTOYHUKOB;

— YMEHHe HCIOJIb30BaTh CpeCTBAa MH(OPMALMOHHBIX U KOMMYHHKAIIHOHHBIX

texHonorui (nanee — MKT) B pelmieHHH KOTHUTHBHBIX, KOMMYHHKATHBHBIX H
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OpraHW3allMOHHBIX 3a1a4d ¢ coOmoaeHHeM TpeOOBaHUH 3PrOHOMHKH, TEXHHKH
0e30MacHOCTH, THTHEHBI, pecypcocOepekeHHs, IpPaBOBBIX H ITHYECKHX HODM,
HOPM MH(OPMaLMOHHOH 0€30MacCHOCTH;

— BIIaJIeHHe S3BIKOBBIMH CPEICTBaMHU, B TOM YHCJIE U SI3bIKOM XHMHH — YMEHHE
SICHO, JIOTUYHO U TOYHO H3JIaraTh CBOIO TOYKY 3PEHHs, HCIIOIb30BaTh aJIEKBATHEIE
SI3LIKOBBIE CPEJICTBA, B TOM YHCJIE H CHMBOJIbHBIE (XUMHUYECKHe 3HAKU, ((OPMYIIEI U
ypaBHEHHS ).

Ilpeomemubvimu pesyromamamu W3y4eHHss XUMHMHM Ha 0a30BOM YpOBHE Ha
CTYTIEHH CpeHero (TOJHOro) o0I1ero o0pa3oBaHUs SIBIISAIOTCS:

1)é nosnasamenvhHoli cghepe: — 3HaHWE (MMOHUMAHHE) H3YYEHHBIX IIOHATHH,
3aKOHOB U TEOPUI;

— YMEHHE OIIMChIBaTh JIE€MOHCTPAlMOHHBIE U CAMOCTOSTENIBHO IPOBEIAEHHBIE
OKCIIEPUMEHTHI, UCTOIB3Ys Ui 3TOTO €CTeCTBEHHBIN (pPyCCKMH, POAHON) A3BIK U
A3BIK XUMHH;

— YMeHHe KIIacCH(UIIUPOBATh XUMHUYECKHE 3JIEMEHTHI, IIPOCThIe M CIIOKHBIE
BELIECTBa, B TOM 4YHCJIe U OpraHHYECKHe COeIUHEHHUs, XUMHUUYECKHe pPEeaKLHH II0
pa3HbIM OCHOBAHUSIM;

— yYMEHHe XapaKTepH30BaTh M3y4YEHHblE KIACChl HEOPraHMYeCKHX H
OpraHM4YeCKUX COCIMHEeHHUN, XUMHUYECKHE PeaKLiu;

— TOTOBHOCTh IIPOBO/AMTH XMMMYECKHH OJKCIEpPUMEHT, Habmoaarhk 3a ero
IIpOTEKaHUEM, (puKCHpOBAaThH pe3ynbTaThl CaMOCTOSATEIIBHOIO 7
JEMOHCTPUPYEMOT0 3KCIIEPUMEHTA U JIeNIaTh BEIBOBI;

— yMeHHe (OpPMYyIHpPOBAaTh XHMHYECKHE 3aKOHOMEPHOCTH, IPOTHO3UPOBATH
CBOMCTBA HEU3YYEHHBIX BEILECTB 10 aHAJIIOTMH CO CBOWCTBAMH M3yYeHHBIX;

— IIOMCK HCTOYHUKOB XHUMHYECKOH HH(OpMaLHMH, NOJTy4eHHe HEeoOXOIUMOM
MHQOpPMAllUH, €€ aHalW3, MH3rOTOBIEHHE XHMHYECKOTO0 HH(HOPMAIIHOHHOTO
IIPOJIYKTa U €ro Mpe3eHTaIus;

— BIIaZicHHe O00s3aTeNbHBIMH CIIPAaBOYHBIMH MaTepHajiaMu: [lepuomauyeckoit
CHUCTEMOH XMMHYecKHX 35ieMeHToB JI. M. MenneneeBa, Tabmurieii pacTBOPUMOCTH,

SJNICKTPOXUMHYECKHM psaaoM HaHpﬂ}KeHHﬁ METaJlJlIOB, pAaoM
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3JIeKTPOOTPHUIIATENBHOCTH — JUISi XapaKTePUCTHKH CTPOEHHsA, COCTaBa M CBOMCTB
aTOMOB 3JIEMEHTOB XUMHUYECKHX 3JIeMeHTOB [-IV nepuonos v 00pa3oBaHHBIX HMH
MPOCTEIX U CIIOXKHBIX BEIIECTB;

—  YCTaHOBJIEHHE 3aBHCHMOCTH CBOMCTB W IPUMEHEHHS BaXXKHEHIIHMX
OpraHMYeCKHX COEAMHEHMH OT HMX XHMHYECKOrO CTPOEHHs, B TOM 4YHCIEe U
06YCIIOBJIEHHBIX XapaKTepOM 3TOr0 CTPOeHHs (TIpelelbHBIM MM HempeaelbHbIM)
U HaJTH4HeM (YHKIHOHATBHBIX IPYTII;

— MOJIETTMPOBAHHE MOJIEKYJl Ba)KHEHMIINX HEOPraHWYEeCKUX H OPraHuYeCcKHX
BEILIECTB;

— TMOHUMaHWe XUMHYECKOH KapTHHBI MUPA KaK HEOThEMJIEMON YaCTH LEIOCTHOM
Hay4HOI KapTUHBI MUPAa;

2) 6 yeHHOCMHO-OpuUeHMayuoHHoU cghepe — aHANHU3 U OLIEHKA MOCIEACTBHH UIs
OKpYJKarollei cpelbl OBITOBOH W TNPOWU3BOACTBEHHOW [EATECIBHOCTH 4YeJOBEKa,
CBSI3aHHOW C IIPOM3BOJACTBOM U TIepepaboTKOM BaKHEHIIMX XUMHMYECKHX
MPOJIyKTOB;

3) 6 mpyodosoii cghepe — TpOBeNeHHE XUMHUYECKOIO IKCIEPHMEHTa; Pa3BUTHE
HaBBIKOB y4eOHOM, TPOEKTHO-UCCIIeI0BATENBCKOH, TBOPYECKOH eATENHOCTH IIPH
BBITTOJIHEHUM WHAMBUIYaIbHOTOIIPOEKTA M0 XUMMUH;

4) 6 cehepe 300posoeco obpaza dcuzHu — coOOJIeHNe NpaBHI G€30IacHOro
oOpallleHus ¢ BelllecTBaMH, MaTepHallaMi B XUMHYECKUMH TpolieccaMy; OKa3aHHe
MepBOi MMOMOIIM TPH OTPaBIEHHSX, OXOrax M APYTHX TpaBMax, CBA3aHHBIX C

BEILECTBAMH U J1aDOpaTOPHBIM 000pYI0BaHHEM

B pesyabTaTte H3yyeHHs y4yeOHOro mnpeamera «XHMHS» HAa YpOBHe
cpeHero oouero oopa3oBaHusi:
BbInycKHHK Ha 6a30BOM ypOBHE HAYYHTCH:
-pacKpbIBaTh Ha IpUMeEpax poJib XHUMHH B (OPMHUPOBAHHH COBPEMEHHOMN
Hay4YHOH KapTUHBI MUpa M B IPAKTHYECKOH JIeSITEIbHOCTH YeJIOBEKA;
-IeMOHCTPUPOBAaTh Ha IpUMepax B3aWMOCBA3b MEXIy XHMHEH H JPYrHMH

€CTECTBEHHBIMH HayKaMH,




-pacKpeIBaTh Ha TMpUMEpaX IMOJOKEHHUS TEOPUH XHMHYECKOrO0 CTPOEHHUS
A.M. bytneposa;

-MIOHUMaTh Gu3nydeckuii cMmeica Ilepuonuyeckoro 3akona .M. MenzneneeBa u
HAa €ro OCHOBE OOBSCHATH 3aBUCHUMOCTh CBOMCTB XMMHMYECKHX OJJIEMEHTOB H
00pa30BaHHBIX UMH BELIECTB OT JIEKTPOHHOI'O CTPOCHHS aTOMOB;

-00BACHATH NPHYMHLEI MHOrooOGpa3Ws BeIIeCTB Ha OCHOBe  OOIIMX
NpeICTaBIeHUH 00 UX COCTaBE U CTPOEHUH;

-IIPUMEHSTH TMpaBUjIa CUCTEMATHYECKONW MeXJyHapoJHOM HOMEHKIIATYphI Kak
Cpe/icTBa pa3IMueHUs U UACHTH(HHUKAIIMK BEIIECTB 10 UX COCTaBY H CTPOEHHIO;

-COCTaBIIATh MOJIEKYJISIPHBIE H CTPYKTypHBIe (hOPMYJIbl OPraHUYECKHX BEILECTB
KaKk HoOcUTeled HMH(OpMauMM O CTPOEHHM BeIeCTBa, €ro CBOHCTBaX M
NIPHHAJIEKHOCTH K ONpeAeIeHHOMY KJIacCy COeIMHEHHUIH;

-XapaKTepu30BaTh OpraHW4YecKHe BellecTBa IO COCTaBy, CTPOEHHIO H
CBOMCTBaM, YCTaHaBIWBATh IPUUYUHHO-CIEACTBEHHBIE CBSI3H MEXIY JaHHBIMH
XapaKTepUCTHKAMH BelleCTBa;

-TIPUBOJUTH TIPUMEpPbl XMUMHYECKHX peaKIMid, pacKphIBAIOUIUX XapaKTepHbIE
CBOMCTBa TUIIMYHBIX I[IPE/ICTaBUTENIEH KIIAaCCOB OPraHMYECKHX BEIIECTB C LIEJIbIO
MX UJEHTU(UKAIUU H 00BsICHEHUA 00J1acTU IPUMEHEHHUS;

-IIPOTHO3UPOBAaTh BO3MOXKHOCTh MPOTEKAHUSA XHMHYECKHX peaKlUil Ha OCHOBE
3HAHHUM O THIAX XMMHYECKOH CBA3M B MOJIEKYJIaX pEareHTOB M MX PEaKLMOHHOM
CIIOCOOHOCTH;

UCIIOJIb30BaTh 3HAHUS O COCTaBe, CTPOEHHH M XMMHUYECKHUX CBOMCTBAX BEIECTB
11t 6€30MacHOro NMPUMEHEHHUs B MPaKTUYeCKOM e TeTbHOCTH;

-IPUBOJIUTH MPUMEPHI MPAKTHYECKOTIO MCIOJIB30BaHMS IPOYKTOB MepepaboTKU
HedTH U TNPUPOAHOrO ra3a, BBICOKOMOJEKYJISAPHBIX COeAWHEHHH (MOJMITUIIEHA,
CUHTETHUYECKOro Kay4dyKa, alleTaTHOTO BOJIOKHA);

-IIPOBOJIUTH OIIBITEI I10 PAaCHO3HABAaHUIO OpPraHMYECKHX BEIIeCTB: TIIHIIEpUHA,
YKCYCHOHM KHCIJIOTBI, HEIpeJelbHbIX XHPOB, TJIIOKO3bl, Kpaxmana, OelKoB — B

COCTaBE€ IMHUIIEBLIX MPOAYKTOB H KOCMETHYECKHX CPEJICTB,
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-BlIaJleTh IpaBHIaMH U TNpueMaMu Oe3omacHOW paboOTBl € XMMHYECKHMHM
BeIlleCTBaMH U J1abopaTOpHBIM 000pyI0BaHHEM;

-yCTaHaBIHBAaTh 3aBUCHMOCTb CKOPOCTH XMMUYECKOH pEaKUHMH M CMEIIEeHHS
XMMUYECKOTO DAaBHOBECHS OT pa3NM4YHBIX (AKTOPOB C IIENIbI0 OINpeJeIeHus
ONITUMAITBHBIX YCJIOBHH ITPOTEKAHHUS XUMHUYECKUX IIPOLECCOB;

-IIPUBOJUTH NIPHUMEPHI THAPOJIN3a COJIel B ITOBCEHEBHOM KU3HH YeJIOBEKa,;

-IIPUBOJUTH MIPUMEPHI OKUCIMTEIBHO-BOCCTAHOBUTENBHBIX PEAaKLUMi B NPUPOJIE,
MPOM3BOJICTBEHHBIX MpOIEcCaxX U )KU3HEAEITeTbHOCTH OPraHU3MOB;

-IPUBOJINTH TPUMEPbl XMMHUYECKHX peaKLUMi, pacKpblBalOIIMX oOmme
XUMHUYECKHE CBOMCTBA IIPOCTHIX BEIIECTB — METAJIOB ¥ HEMETAJLIOB;

-[IPOBOJIUTH pacyeThl Ha HAXOXAECHUE MOAEKYISIpHOH (GopMynbl yrieBoaopoja
10 TIPOAYKTaM CTOpaHHs U M0 €ro OTHOCHUTENIBHOM MJIOTHOCTU U MacCOBBIM JOJISM
3]IEMEHTOB, BXOJSIIMX B €r0 COCTaB;

-BlIaIeTh TpaBuUnaMu Oe3omacHOro oOpalleHus ¢ €AKHMH, TOPIOYHMH U
TOKCHYHBIMHU BEIIECTBAMH, CPECTBAMU OBITOBOM XUMHH;

-OCYILLIECTBIIATh ~ NOMCK  XUMHYeCKOW  HHGOpMAalUM¥ MO  Ha3BaHWAM,
H/IeHTH(HKATOpaM, CTPYKTYPHBIM (hopMyJiaM BEILECTB;

-KpUTUYECKHM OLIEHWBaThb M MHTEPIPETHPOBATH XMMHYECKYI0 HH(GOpMaLHIO,
cojiepKalllylocss B COOOIIEHUSAX CpeINCTB MaccoBOM HHQOpMaluu, pecypcax
HHaTepHeTa, HayYHO-MOMY/ISIPHBIX CTAaThsIX C TOYKU 3PEHUS €CTeCTBEHHO-HAY4YHOM
KOPPEKTHOCTH B LIEJNAX BBIABICHHUS OLIMOOUYHBIX CYKHEHUH MU (POPMHPOBAHHUSA
COOCTBEHHOH ITO3HUIIHH,

-NIPEJICTABIATh IIyTH pelleHHs] TIo0albHBIX MpobiieM, CTOALIMX Iepes
YeJI0OBEYECTBOM: JKOJOTHYECKHUX, DHEPreTUYECKUX, CHIPhEBBIX, U POJIb XMMHUHU B

PEIIeHHH 3TUX IPOoOIIeM.

Bbll’l)’CKHHK Ha 6a30BOM YPOBHE MOJYYHT BO3ZMOXKHOCTb HAYYHTbLCH:
-HIUIIOCTPUPOBAaTh Ha IMIpHUMEpax CTAaHOBJICHHE MW 3BOJIIOLIUIO OpFaHH‘{eCKOﬁ

XHAMHH KaK HayKH Ha pa3IHYHbIX HCTOPHYECKHUX 3TAllaX €€ pa3BHTHS,
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-HCTIOJIb30BaTh METOABl HAayYHOIO TO3HAaHHWS TMPH BBINIOJHEHHH IIPOEKTOB H
y4eOHO-HCCIIe10BaTeIbCKUX 3a1ay 0 H3YyYEHUIO CBOMCTB, CIOCOOOB MOJyYEeHHUS U
pacro3HaBaHKs OpraHUYECKUX BEILEeCTB;

-00BSCHAT, TpHPOAY M  crmocoObl 00pa3oBaHMs XMMHUYECKOHW  CBSI3M:
KOBAJIEHTHOH (ITOJIIPHOH, HEINOJSAPHOM), HOHHOH, METAJUINYECKOH, BOLOPOIHON —
C LENBIO ONPECICHUA XUMHYECKON aKTUBHOCTH BEIIIECTB;

-yCTaHaBIMBAaTh M'EHETHUYECKYIO CBS3b MEX/Iy KJacCaMU OPraHUYeCKHX BEIIEeCTB
IUIi OOOCHOBAaHHUSI NPHHLWIIHAIBHOH BO3MOMKHOCTH IIOMYYEHUS OPraHHYECKHX
COEIMHEHUH 3aJaHHOTO COCTaBa M CTPOCHHUS;

-yCTaHaBIMBaTh B3aMMOCBS3M MEXIy (akTamMM M TEeOpHeH, NPUYMHOH U
CIIEICTBHEM TIPH aHaJlu3e NMPOoOJIEeMHBIX CUTYallil 1 0OOCHOBAHHUH NTPHUHAMAEMBIX

pCI_HeHPII:‘I Ha OCHOBE XUMHYECKHX 3HAHHUM.

— KpUTHYECKH OTHOCHTBCS K TICEBAOHAYYHOH XHMMH4YeCKOH HH(OpMaLuy,

10JIy4ae€MOM U3 pa3HbIX HCTOYHHKOB;

— T[OHUMaTh rnobGanpHBle MPOOIEMBI, CTOSIIHE Tepe] YelIOBEYeCTBOM
(3KoIIOruYecKue, SHepreTHUECKUe, CHIpbeBbie), U MpeaiaraTh MyTH UX pelieHus, B

TOM YHCJIC U C IIOMOIIBKO XUMHH.

OCHOBHOE COAEPXAHMUE KYPCA, 10 knaacc.
OPI'AHUYECKAS XUMMUSI
(1 4 B HezemO Ha MPOTSHKEHHH Yy4eOHOro roja, Bcero 34 u)

Temal. Teopusi ctpoenus oprannyeckux coeqnHeHuii (3u) Teopus ctpoe
HUS OpraHM4YecKHX coeauHeHHH [Ipenmer opraHudecKoil XUMHH.
MecTo 1 3HaYeHHE OpPraHUYeCcKO XHMHH B CHCTEME €CTECTBEHHBIX HAYK.
BajientHOoCTh. XuMuueckoe crpoeHHe. OCHOBHBIE TIOJIOKEHHS TEOPUH CTPOEHHUS
OPraHUYeCKHX COEIMHEHHUH. YTIepOIHBIH CKeJIeT OPraHuYeCKOM MOJIEKYJIBL.

KpatHocTe XMMHYeCKO# cBs3U. MI30MepHst U H30MEpBHI.
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JlemoHcTpanun. [Tnasnenue, 00yriMBaHue U TOPEHHE OPraHHYECKHX BEILECTB.
Mojenu MoJIeKyJ1 peiIcTaBUTeNeN pa3IuYHbIX KIaCCOB OPraHHYeCKUX

COeJIMHEeHUMH.

JlaGopaTopHsbie onbiThl. 1. OnpejelieHUe 3JEMEHTHOINO COCTaBa OPraHHYECKHX

coeauHenni. 2. M3roroBnenne Moienel MoIeKyJ1 OpraHMueCKUX COeTHHEHUH.
Tema2. Yr/ieBoaopoabl H HX NPHPOIHbIE HCTOYHHKH (9 4)

A 1 x aH bl [IpupoaHsliii ra3, ero coctaB U IpUMEHEHHE KaK HCTOYHUKA SHEPTHH
H XUMHYECKOTO CBHIPbSi. | OMOJIOrMYeCKHMH ps MpelelbHbIX YIJIEBOJIOPO/IOB.
M3oMeprsi ©# HOMEHKJIaTypa ajlkaHoB. MeTaH M 3TaH Kak IIPeJICTaBUTEIH aJIKaHOB.

CsoiicTBa (ropeHue, peakiiy 3aMelleHus, UPOJIU3, IeTHAPHPOBaHHE).

[Mpumenenre. KpekHHr HW W30MepU3alUs allKaHOB. AJKWIIBHBIE paJMKalbl.

MexaHuszm CBOSO,[[HOpa,[[I/IKaJ'IBHOF O TaJIOTEHHPOBAaHHA AJIKAHOB.

A 51 K e H BI. DTHIEH Kak IpeICTaBUTeNb ajlKeHOB. IloaydyeHue >THieHA B
NPOMBIIUIEHHOCTH (JeruapupoBaHHe 3TaHa) U B JabopaTopHu (IeruapaTanms
sraHona). CpoiicTBa (ropenue, OpomupoBaHHMe, T'MIpaTalus, I[OJIMMEpH3aLN,
okucieHue pactBopoMm KMnO4) u npumenHenue ostwieHa. IlomusTuies.
[Iponunen. CrepeoperynspHocts mnonumepa. OCHOBHbIE IIOHATHS XHUMHHU

BBICOKOMOJIEKYJISIDHBIX COeIMHEeHM. Peakiuu nmonuMepu3anmi.

JdA u e v bI. byragueH U u30mpeH Kak IIpeJCTaBUTENH JUEHOB. Peakuuu
IIPUCOEIMHEHHUS] C  y4YacTHeM  COIpPSKEHHBIX JUeHOB (OpOoMHpOBaHHUE,
NoJIMMepu3alus, TUApOTraJloTeHHpoBaHue, TrHuApupoBaHue). Harypanbublii u

CHUHTETHYECKHUH Kaydyku. Pe3uHa.

A 1 X ¥ H Bl. ANETUIEH KaK NpeJacTaBUTeNb alkuHOB. [lomyyeHue aneruieHa
KapOMIHBIM U MeTaHOBBIM criocobamu. [Tonyuenue kapbuna xansuus. CBoiicTBa
(ropenue, 6poMHupOBaHHe, TUIpATALIAS, TPUMEPH3ALIKS) H IPUMEHEHHE alleTHIIEHA.
A p e H bl. ben3on kak npejacraButens apeHOB. COBpeMeHHBIE NPEICTABIEHHS O

cTpoenuH Oensona. CBolicTBa OeH3oa (ropeHre, HUTpoBaHKHe, OPOMHPOBaHKE) U
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ero npuMeHenue. Hedgts u crocober ee mepepabotku. CocTaB HepTH.
[TepepaGoTka He(OTH: IeperoHKa ¥ KPeKUHI. PHGOPMHHI HHM3KOCOPTHBIX
HedrenpoaykroB. Ilonste 06 okxraHoBoM 4wucie. JlemoHcTpanuu. IopeHue
MeTaHa, 3TUJIeHa, alleTrwieHa. OTHOIIeHHe MeTaHa, dTHIeHa, alleTHIeHa U OeH3ona
K pacTBOpaM IlepMaHraHara kanus WU OpomHoi Boxe. [lomydenue sTuIIeHa
peakuuei AeruapaTaldd 3TaHONa, aleTUIeHa — TUAPOIU30M KapOuIa Kasbllus.
PasnokeHue Kaydyka MpH HarpeBaHHH, MCIIBITAHHE IPOAYKTOB Pa3OXKEHHs Ha

HenpeaenbHocTh. Komtekuus o6pa3noB HeTH U HEPTENPOIYKTOB.

JlaGopaTopHbie onbiThl. 3. OOHapy)KeHHe HelpeaeTbHbIX COSUHEHUN B XKHIKUX
Hedrenponykrax. 4. Ilonydyenue u cBoiicTBa amerusieHa. 5. O3HaKOMIIEHHE C

komnekiueit «HedTh 1 mpoayKTel €€ mepepaboTKu».
Tema3. Kuciopoacoaepskamue opraHHdeckue coeanHeHus (8 1)

Cnuptsl. MeraHon U 3TaHOJ KaK MPeICTaBUTENH NPEAEIbHbBIX OHOATOMHBIX
ciupToB. CBOMCTBa 3TaHONa (TOpeHHe, OKHCIEHHE B allbJETHJ, NeTrHApaTarfys).
[Tomyyenune (OpokeHHEM TIIOKO3bI W THApaTaldeil JTUIeHa) U INpPUMEHEHHe
9TaHoNa. DTWIEHNTMKONAb., [JIMUEpUH Kak eme OAWH IpeACTaBUTeNb

MHOT'OATOMHBIX CITHPTOB. KauecTtBeHnHas PE€aKlys HAa MHOIOaTOMHBIE CITHPTEI.

® e H o 1. Ilonyuyenue ¢denona u3 xameHHoro yris. KameHHbIH yronas H ero
ucnosp3oBanue. KokcoBaHMe KaMEHHOIO  yIJid, Ba)XHEHWIIHWE IPOLYKTHI
KOKCOXMMHYECKOTO IPOM3BOACTBA. B3aWMHOe BIHSHHE aTOMOB B MOJIEKyJe
(denona (B3aumoaeicTBue ¢ OpOMHOM BOJIOH M THApPOKCHAOM HaTpus). [Tomydenue

H ITIPUMCHEHHUE (l)enona.

Anbeaneruns. QopMalbIerui U aneTATbIeTHA KaK MpeJCTaBHTEIH
anpaeruaoB. IlouaTue o keronax. CpoiicTBa (peakmusi OKHCIEHHS B KHCJIOTY H
BOCCTAQHOBJICHHMS B CIIHPT, peakUHs IOJMKOHAeHCAUH GOpMalbIerHaa ¢
¢enonom). IMomyyenne (oOKHUCIIEHHEM CIUPTOB) W NpUMeHeHHe (OpMaibIeruaa 1

afeTajJpacruaa. (I)CHOJIO(bopMaJTBJIeFPIHHBIe miacrMaccChl. TepMOHHaCTH‘IHOCTI:- H

TePMOPEAKTHBHOCTb.
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KapOoHOBB € KHCI OTBHL YKCycHas KHCIOTAa KaK IPEJICTaBUTEIb
npe/ieIbHBIX OJHOOCHOBHEIX KapOOHOBBIX KHCJIOT. CBOMCTBAa YKCYCHOM KHCIIOTBI
(B3aUMOJIEMCTBHE ¢ META/UIaMH, OKCHIaM{ METAJLJIOB, THAPOKCHIAMH METAJUIOB U
consiMu; peakums drepuukanun). [IpumeHeHHe yKCYyCHOH KHCIOTBHI. CIIOXKHBIE
¢upsl ¥ xkupbl. Croxuble 3GUPHl KaK MPOAYKTHl B3aHMOAEHCTBHS KHUCJIOT CO
CIUpTaMU. 3Ha4YeHHe CII0KHBIX 3QHUPOB B IPUPO/IE U JKU3HU denoBeka. OTaenbHbIe
MpeACTaBUTENIA KUCJIOT MHOTO CTPOEHUS: OJIeMHOBAas, JIMHOJIeBas, JIMHOJIEHOBA,
aKpuiioBas, InaBelieBas, OeH3oiHas. JKupbl Kak cioXHBIE 3(GHUpBl MNIHLIEPHHA H
JKMPHBIX KapOOHOBBIX KHCIOT. PacTUTenbHble M >KUBOTHBIE XXHPBI, MX COCTaB.
['uoponus wiuM ombUleHHe XUPOB. Mbutd. CHHTETHYECKHME MOIOILME CpPECTBA

(CMC). [IpuMeHeHue XupoB. 3aMeHa )KMPOB B TEXHUKE HEITUILIEBBIM CBIPBEM.

YV rnaneBopgs. Ilomatue o6 yrnmeBomax. I'moko3a Kak npeacTaBUTENb
MoHOcaxapuaoB. [ToHsTHe 0 TBOWCTBEeHHOH (QYHKIIMU OPraHUYECKOTO COeTUHEHHS
Ha IpUMepe CBOMCTB INIIOKO3BI KaK ajgblerujia ¥ MHOrOaTOMHOIO CIHMpTa —
anbJeTUA0CIHpTa. bpo’keHHe TIIIIOKO3bl. 3HA4Y€HHEe M IIPUMEHEHHE IIIIOKO3bI.
@pykTo3a Kak u3omep rmoko3bl. Caxapo3a Kak IpeacTaBUTENb AHCAXapHIOB.
IlpousBoactBo caxapa. Kpaxmanm ©® Oemmono3a Kak — IIpeICTaBUTEINH
nonucaxapuioB. CpaBHeHHe MX CBOWCTB M Ouosioruyeckas poib. [IpumeHenue

3THUX MOJTHUCAXAPUIOB.

Hemoncrpanun. OkucieHue cnupra B anplaeruj. KauecTBeHHbIe peakllMd Ha
MHoroatomHeie criupThl. Komnekuus «Kamennsiii yronas». Kosuekuus npoaykTroB
KOKCOXHMHMYECKOTr0 Mpou3BozicTBa PacTBopumocTs (eHona B Boje Npu 0OBIYHON
TeMIlepaType H IpuHarpeBaHuH. KadecTBeHHble peakuuu Ha ¢eHon. Peakius
cepebpsHOro 3epKaja aabJeTHI0B U IIOK03bl. OKUCIEHHE allbJAErHI0B U TITIOKO3BI
B KHCIOTY ¢ nomompro ruapoxcuaa Menu (II). KauecrBennas peakius Ha
kpaxmail. Komnekuus a¢pupHbeix Macen. Komnekuus miactMace U M3A€HM U3 HUX.

Kostekuus HCKyCCTBEHHBIX BOJIOKOH M H3JI€JUH U3 HUX.

JlabopaTopubie onbIThl. 6. CBoiicTBa 3THIOBOro crnupra. 7. CBsoiicTBa

rmunepuna. 8. CpoiictBa dopmanbaernga. 9. CsoiicTBa ykcycHO# KHCIOTHL 10.
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CaoiictBa xupoB. 11. CpaBHeHHEe CBOWMCTB pacTBOPOB MbLIa H CTHPaJbHOIO

nopomka. 12. CpoiicTBa rimroko3sl. 13. CBoiicTBa kKpaxmara.
Tema4. AzoTcoaep:xkamue opraHuyecKne coeJHHeHHs (8 1)

A M U H Bl. MeTUIaMUH Kak IIPeCTaBUTENb anu(PaTu4eCcKUX aMUHOB U aHUITHH —
Kak apoMarudeckux. OCHOBHOCTh aMHHOB B CPaBHEHUH C OCHOBHBIMH CBOMCTBaMH
aMMMaKa. AHWUJIMH M €ro CBOMCTBa (B3aUMOJEHCTBHE C COJITHOM KHCIOTOW H
OpoMHOI Bozo#). B3auMHOe BIHMSHHME aTOMOB B MOJEKYyJaX OpPraHMYECKHX
COeIMHEeHUW Ha mnpumepe aHwiuHa. [lomydeHue anunuHa no peakuun H. H.

3unuHa. [[pumeHeHne aHUITHHA.

AMHUHOKHUCITOTBHBL [JHIWH W alaHWH Kak MPeACTaBHTEIH MPHPOIHBIX
amMuHOKucnoT. CBoiicTBA aMHHOKUCIOT KaKk aM(OTEpHBIX OpraHU4ecKHX
COeMHEeHHH (B3aMMOJEHCTBHE €O LIenoYyaMu H Kucioramu). OcobGeHHOCTH
NUCCOIMALlMM aMHHOKHCIOT B BOJHBIX pacTBOpax. DHITONSPHBIE HOHBI.
OOpazoBaHue MONMHNENTHAOB. AMHHOKANpPOHOBas KHCIOTa KaK MpeCTaBUTElNb
CHHTETUYECKUX aMHHOKHCIOT. [IoHATHE O CHHTeTHYeCKMX BOJIOKHAX Ha IpHUMepe
KanpoHa. AMHHOKHCIIOTEI B INpHpPOJE, WX Ouosoruyeckas poib. He3ameHuMsble

AMHHOKHCIIOTEI.

b e n x u. benku kak nmonmunentunael. Ctpykrypa OenkoBbIx Mosiekysn. CBoicTBa

OenkoB (ropeHue, '’IAPOIN3, LIBETHbIE peakiuu ). Bromornyeckas pois GeKoB.

HyxneuHOBBEe@ KHCIOT B. HyKIenHOBBe KHUCIOTHI Kak
nonuHykiaeoTuasl. Ctpoenne Hykneoruna. PHK u JJHK B cpaBHenuu. Mx posb B
XpaHEeHHH W Iiepe/lade HacleACTBEHHOH HH(popMauuu. [loHATHE O TeHHOM

UH)XEHEpUHU H OHOTEXHOJIOTHH.

'eneTuyeckas cBA3b MEXJAY KJIAaccCaMH Op I aHHYECKHX
COEJIMHEHHUH. [TonsiTHe O TreHeTHYECKOH CBS3M M TIE€HETHYECKHX psaax.
HeMoncTpanuy. B3auMoneiicTBHe amMMHMaka M aHHJIMHA C COJISIHOM KHCIIOTOM.

Peaxuus anuimHa ¢ 6pomMHON Boz0#.J[0Ka3aTenbCTBOHAINYMS (yHKIIMOHATBHBIX
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IpyII B pacTBOpax aMMHOKUCIOT. PacTBopenue u ocaxaeHue Oenkos. L{BeTHble
peakiuu OenkoB. ['opeHHe NTHYBETO Mepa U MEepPCTIHOW HUTH. Mozens MOJIeKy bl
JIHK. Ilepexoasl: 3TaHOT — 3TUJIEH — JTUJIEHTJIUKOJb — 3THJIEHTJIMKOJIAT MeU

(IT); aTaHON — 3TAaHANB — 3TaHOBAs KUCJIOTA.
JlabopaTopHbie onbIThl. 14. CBolicTBa O€NKOB.

IIpakTHyeckas pabora Nel. PemeHnue 5SKcrnepMMeHTalbHBIX 3a7ad 110

UACHTH(GUKALINA OPTaHMYECKHX COeMHEHHIA.
TemaS. Xumusi u )ku3Hb (6 4)

IInactmaccel W BoJOKHa. [lonuMepuzanus ¥ MOMHUKOHAEHCALUS KaK CIIOCOOBI
MOJyYE€HUsI CHHTETHYECKHX BBICOKOMOJIEKYJISAPHBIX coeauHeHuid. Ilomyuenue
HCKYCCTBEHHBIX BBICOKOMOJIEKYJISIPHBIX COeMHEHUH XUMUYEeCKOH MOau(pHUKalre
NPUPOJHBEIX NOoauMepoB. CTpoeHHe ITOJIMMEPOB: JIHHEHHOE, MPOCTPAaHCTBEHHOE,
ceryaroe. IloHaTHe o muactmaccax. TepMonjnacTH4YHbIE W TEPMOpPEaKTHBHBIE
nonuMepbl. OTAenbHBIE TPENCTABUTENM CHHTETHYECKMX M HMCKYCCTBEHHBIX
NOJMMEPOB:  (heHONOPOPMANBETHAHBIE CMOJIbI, TMOJHBHHWIXJIOPHA, Te(IIOH,
uesnynoun. IToHsTe o XumMHUecKkuX BosoKHaX. HaTypanbHble, CHHTETHYECKHE U
HUCKYyCCTBEHHBIE BOJIOKHa. Knaccudukanus W OTHeNbHBIE IMpeICTaBHTENH
XUMHYECKHX BOJIOKOH: alleTaTHOE (TpHaleTaTHBIM IIEeJIK) U BHCKO3HOE BOJIOKHA,
BUHUIJIXJIOPHIHEIE (XJIOPHH), TOJIUHUTPAIBHBIE (HUTPOH), NOJIHAMUIHBIE (KallpOH,

HaMJIOH), nonuddupHsle (J1aBcaH).

®ep™MeHTEH. OepMeHTH Kak OUOJOTHYECKHE KaTaaM3aTOPhl OEIKOBOM
npuponasl. Ilonstve o pH cpensl. OcoOeHHOCTH CTPOEHHMSI M CBOMCTB
(ceneKTHBHOCTB M 3((HEKTHBHOCTD, 3aBHCHMOCTh JEHCTBHS OT TeMmeparypsl u pH
cpedbl  pacTBopa) (EpPMEHTOB 10  CPAaBHEHHI0O C  HEOPraHWYeCKUMH
KaranuzaTopamu. Pojib (epMEHTOB B JKH3HEEATENBHOCTH JKUBBIX OPTaHM3MOB H

TIPOHU3BOJICTBE.
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B utawMmuHEB. Iloustue o BUuTamMmuHax. Buabsl BATAMMHHOM HEJOCTAaTOYHOCTH.
KJI&CCH(bHKaLIHSI BuTaMuHOB. Butamun C kak NMpeACTaBHUTEIIb BOOOPACTBOPHMBIX

BUTAMHHOB U BUTAMHH A Kak [IpeaCTaBUTENb XXHPOPACTBOPUMBIX BUTAMHHOB.

['op ™Mo HBL [loHsTHe o ropMoHax Kak OMOJIOrHYecKH aKTUBHBIX BELIECTBAX,
BBIMOJIHAIOIIMX SHAOKPUHHYIO PETYISIUI0 JKU3HEJEeATENbHOCTH OpPraHU3MOB.
Baxnelimmue cBOHCTBA TOPMOHOB: BBICOKas (DU3UOJIOTUYECKAs] AKTUBHOCTB,
JUCTAaHLMOHHOE JeicTBHe, ObIcTpoe paspymeHde B TKaHax. OraenbHbIe
MpeJCTaBUTEId TOPMOHOB: WHCYJIHWH M aapeHaituH. [IpoduiakTHka caxapHOro

}II/Ia6eTa. ITonsTHe O CTCPOHOHBIX r'OpMOHax Ha IIPpUMEPE ITOJOBEIX TOMOHOB.

JlekapcTBa. JlekapcTBeHHass XUMHUSA: OT ATPOXHUMHH H (hapMakoTepanuu A0
XUMHOTepanui. AHTHOMOTHKM M maucbakTepuo3. HapkoTuueckue BellecTBa.
Hapxomanus, 6opsba ¢ Heit 1 npodunakTuka. Pemenune 3amad mo opraHMYecKOM
xuMud. Pemenuwe 3amadu Ha BBIBOA (OpPMYNBI OpraHMYECKHWX BEIIECTB IO
MPOJIyKTaM CrOpaHHsi © MAacCOBBIM JOJISIM 3jieMeHTOB. JlemoHcTpanuu. Komrekius
IUTaCTMAacC, CHHTETHYECKUX BOJIOKOH M HM3JIeNIUi M3 HUX. Pa3jiokeHHe MepoKcHa
BOJZOpOJia C IOMOIIBIO MPUPOAHBIX OOBEKTOB, CoAepKallMX Karanasy (cbipoe
msca, ceipoii kaprodens). Komrekuuas CMC, comepkaiiux 3H3uMEL. Mcneitanue
cpenel pactBopa CMC wuHaukaropHoit Oymaroi. KoJuteKmuss BHTaMHHHBIX
npenapatos. McnbITanue cpesbl pacTBopa acKOpOMHOBO#M KUCIOTHI HHIUKATOPHOM

Oymaroii. HMcribITaHKe anTeyHoro npenapara MHCYJTHHA Ha OeNoK.

JlabopaTopuble onbiThl. 15. 3HaKOMCTBO B 0o0pasnaMu IiactMacce, BOJIOKOH H

Kay4yKOB.
IIpakTHyeckas paboraNe2. Pacrio3HaBaHue I1acTMAcC U BOJIOKOH.

TemaTnyeckoe nianuposanue, 10 knace

Tema KonuuectBo vacos
Teopus cTpoeHHst OpraHUYECKHX COeIUHEHHI 3 gaca
VYrieBoiopoisl ¥ UX IPUPOAHBIE HCTOYHUKH 9 yacos
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Kchoponco,uepH{amHe OpraHu4€CKue COCIHHECHU. 8 yacos

A30TcoaepiKalie OpraHn4eCcKHecoeIMHEHHUS. 8 yacosB
XUMHS | )KH3HB 6 JacoB
Hroro: 34 qaca

OCHOBHOE COJIEP’KAHME KYPCA,11 KJIACC.
OBILASI XUMMSI.

(1 4 B HejeNMO Ha NPOTSKEHUH yueOHOro roja, Bcero 34 4, U3 HUX 1 94—

pe3epBHOE BpeMsl)
Temal. Ilepuoanyeckuii 3aKoH u cTpoenue aroma (4 4)

OrtkpoiTue I.UMenneneeBslM [lepuoagudeckoro sakoHa.
IlepBble MOMBITKH KIacCU(PHUKALIMN XUMUYECKUX 3JIeMEHTOB. BaxkHelue noHaTus
XMMHH: aTOM, OTHOCHUTENIbHASA aTOMHAas ¥ MoJieKylsipHas Macchel. Otkpsitre /1. M.
Menneneessm [lepuoandeckoro 3akoHa. [lepuoauyeckuii 3aKkoH B GOpMYITHPOBKE

J1. 1. Menpneneena.

ITepuonuueckas cuctema . U. MeHnpgeneeBa. [lepuoauueckas
cuctema /. 1. MenneneeBa kak rpaduyeckoe oToOpakeHHe IIePHOTHIECKOTO
3aKoHa. PaznuyHbIe BapuaHThl eproaudecKkoi cuctemsl. [lepuoipl U rpynmsl.

3HaueHue MNEPHONHYCCKOI'O 3aKOHA U HCpHOHH‘ICCKOﬁ CHCTCMBEI.

CtpoeHue atoMa. AToM — cioxHas yacTulia. OTKPBITHE dJIEMEHTAPHBIX
YacTHI[ ¥ CTPOEHHUs aToMa. Slapo aToMa:IpOTOHBI U HeHTPOHKI. M30TONEL.
H3zoTomnsl Bogopoaa. DIeKTPOHBL. DIEeKTPOHHAs 000J1049Ka. DHEPreTHYECKU
ypoBeHb. Opbutanu: s u p. d-Opburanu. Pacripenenenue 371eKTpOHOB 110
SHEPreTHYECKHM YPOBHSAM U OpOUTANAM. DIeKTPOHHBIE KOH(PHUTYPallHd aTOMOB
XHMMHYECKUX 2JIEMEHTOB. BasieHTHbIE BO3MOXXHOCTA aTOMOB XUMHYECKUX

JJICMEHTOB.

[lepuoavuyeckuid 3aKoH U cTpoeHHe aToMa. CoBpeMeHHOE

TOHATHE XUMHUYecKoro snemeHTa. CoBpeMeHHas (GOpMyIIUpOBKa MEPHOANIECKOTO
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3akoHa. [IpyYrHa IEPUOJMYHOCTH B H3MEHEHHHU CBOMCTB XUMHUYECKUX 3JIEMEHTOB.
OcoBEeHHOCTH 3alIOHEHHs SHEPTETHYECKUX YPOBHEH B 2JIEKTPOHHBIX 000J109KaxX
aTOMOB IIEPEXOIHBIX IJIEMEHTOB. DIEKTPOHHBIE CEMEWCTBA JIEMEHTOB: SH P-
sneMeHThl; d- u f-anementhl. JleMoucTparmu. Paznuansie GpopMel

[Tepuonuueckoii cucteMsl [1. I. Menneneesa.
Tema2. Crpoenue Bemecrsa (11 1)

KoBaneHTHass XUMHUYecKasi cBsi3b. [IOHsATHE O KOBaJleHTHOH cBs3u. Obmas
31eKTpOHHas mapa. KpaTHOCTh KOBaJIeHTHOM CBSA3H. DJIEKTPOOTPHLIATEIBHOCTb.
[NepekpeiBaHKE 3JTEKTPOHHBIX OpOUTaNel. 0- H T-CBA3H. KoBaneHTHas NOJIspHas U
KOBAJICHTHAs HENOJsIpHas XuMH4Yeckre cBA3u. OOMEeHHBIH U JTOHOPHO-
aKIeNITOPHBIM MeXaHU3MbI 00pa30BaHUs KOBAJICHTHOM CBA3H. BelecTna
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa JJIs

BEUIECTB MOJIEKYJIAPHOTO CTPOCHHA.

MoHHasg XUMuUUYeckKkas ¢Bs3b. Karnonsl u annoHsl. MoHHas CBA3b U €€
cBoiicTBa. IOHHAs CBS3b KaK KpaiHHM cTy4all KOBaJEHTHOH MOJSAPHOM CBA3H.
dopmybHas euHKIA BenecTBa. OTHOCHTENBHOCTD JIeIeHUS] XUMHUYECKUX CBA3eH

Ha THIIBI.

Mertannuyeckas XUMHYecKas cBsA3b Odume pusnyeckue
CBOMCTBA METAJIOB. 3aBUCUMOCTH 3JI€KTPONIPOBOAHOCTH METAJIOB OT

temneparypbl. CruiaBel. UepHble U IIBETHBIE CILIABBI.

ArperaTHble COCTOSHHU S BellecTBa. ['a3sl. 3akoH ABoraapo ajs

ra3oB. MoJisipHbIii 00beM ra3o00pa3HbIX BelecTB (MpH H. y.). 2KuakocTH.

Bonoponuas xumMmudeckas c B3 b. BomoponHas cBsi3b, Kak 0COOBINH
clly4ail MeKMOJIEKY/IIpHOTO B3auMoieiicTBUs. MexaHu3M ee 00pa3oBaHUs U
BIIMSIHHE Ha CBOMCTBA BelECTB (Ha rpuMepe Bojbl). Mcnons3oBanue BoJIbI B OBITY
U Ha MPOU3BOICTBe. BHyTpUMONIeKynspHas BOJOPOAHAS CBS3b U ee

Ouosoruyeckas POJIb.
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Tunel KpUcTanlaUu4YeCKHUX peleToK KpHcramiiyeckas pemerka.
HoHHbIe, MeTAJUTHYECKHE, aTOMHBIE U MOJIEKYJISIPHBIE KDUCTAJUTHYECKHE PEIICTKH.
Annotponusi. AMOp(HBIE BEIeCTBa, X OTIIMYHTEIbHBIE CBOHCTBA. HH CThHI € BE€
mecrtBa cMecu CMmecH U XHMHYECKHEe COeIMHEHUs. | OMOreHHbIE U
reTeporeHHsle cMecu. MaccoBasi U 00beMHas 10IH KOMIIOHEHTOB B CMECH.
MaccoBas nmons nmpuMeceii. Pemenue 3aaB Ha MacCOBYIO J0JIIO ITPHMECEH.
Knaccudukauus BeIecTs 110 CTENEHH UX YUCTOTEL. JIlHCcmepCHBI € CHCTEM
pl. [ToHsiTue nucnepcHoii cucteMsl. JlucnepcHas ¢asa H JUCIIEPCUOHHAS Cpefia.
Knaccudukauus gucnepcHsix cucteM. KoionHele TUCTIepcHble CUCTEMBI. 30711
¥ reind. 3Ha4eHUe JUCTIEPCHBIX CUCTEM B IIPUPOJAE U JKHA3HH YETIOBEKA.
JlemoHcTparuu. Moaens KpUCTAIIMYECKOH peleTky xaopuaa HaTpus. O6pasibl
MHHEPAJIOB C HOHHOM KPHCTAJUTHYECKOM peleTKON: KaJlbluTa, ranuta. Moaenu
KPHCTANTHYECKUX PEIIeTOK «CYXOro IbIa» (MM Hoja), anMasa, rpadura (1iu
kBap1a). Mozens MonspHoro o6sema razoB. Tpu arperarHbIX COCTOSHHS BOJBI.
Juctumnsuus Boasl. O6pasibl pa3IuyHbIX JUCIIEPCHBIX CHCTEM: SMYJILCHH,
CYCIIeH3Hii, aspo3oseld, reneit u 3omeit. Koarymsamus. Cunepesuc. Dddext

Tuapans.

JlaGopaTopHsle onbIThl. 1. OnpeneneHne CBOMNCTB HEKOTOPBIX BELLECTB Ha
OCHOBE THUIa KPUCTAUIMIECKOH pemeTKd. 2. O3HaKOMJIeHHEe C KOJUIEKLMeH
MOJIMMEPOB, TIACTMACC U BOJIOKOH U U3/1eNuid U3 HUX. 3. JKECTKOCTh BOMBIL.
Ycrpanenue x€cTkocTd Boasl. 4. O3HaKOMIIEHHE ¢ MUHEPAJIEHBIMU BOAAMH. 5.
O3HakomileHHe ¢ TucnepcHbIME cucteMaMH. [IpakTudeckoe 3ansTre Nel.

Ilony4yenue u pacro3HaBaHUE ra30B.
Tema3. JiexkTpoanTHyeckas auccounanns (7 4)

P acTBop&l PacTBopsl Kak TOMOTeHHBIE CUCTEMBI, COCTOSIIIHE W3 YaCTHII
PacTBOPHTENIS, PACTBOPEHHOI'O BELECTBA U MIPOAYKTOB HX B3aUMOICHCTBHS.
PacTtBopenue Kak (HH3MKO-XUMHYECKHI Tporiecc. MaccoBas 10/l pacTBOPEHHOTO
BellecTBa. TUIel pacTBOpoB. MossipHasi KOHLIEHTpallKs BelecTBa. MUHepalbHbIe

BOJIEL.
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TeopHsa 3NEKTPOJTUTHYECKONH AUCCOIHUAIH U DIESKTPOIUTE U
HedJIeKTPOIUThL. CTeneHb AJIEKTPOJUTHYECKOH quccounanni. CHIbHBIE H cladble
3JIEKTPOJIUTEL. Y paBHEHUS 2JIEKTPOJUTHIECKOHN ArccolManuu. Mexanusm

JHCCOIIHAIIUH. CTYHCH'—IaTaH JHCCOILIHaL k. BOJ.'[OpOI[HBIﬁ IIOKa3aTecJlb.

KucioTsl BCBeTe TEOPHH IEKTPONUTHISCKOH quccormayu. Oomue
CBOMCTBA HEOPraHMYECKUX U OPraHUYeCKUX KUCIIOT. Y CIIOBHS TEUECHHUS peaKL|i
MEeXIy dNeKTpoIuTaMu 10 kKoHna. Crienududeckue CBOHCTBA a30THOH,

KOHILIEHTPUPOBAHHON CEPHON U MypaBbHHOH KHCIIOT.

OcHOBaHHUSA BCBeTe TEOPHH BJ'IeKTpOJ'II/ITI/I‘-IECKOﬁ AUCCONHALINH, HX
KJ'laCCH(bHKaI.IHH 1 0011IHMe CBOMCTBA. AMHHBI, KaK OpraHH4€CKHE€ OCHOBaHHA.

CpaBHeHHB CBOMCTB aMMHaKa, METHJIaMHHa H aHHJTHHA.

Conu BcCBeTe TEOPUH IJIEKTPOIUTHYECKON TUCCOLHALIMHU, HX KIaCCUPUKAIHIS U
o61wme cBoiictBa. Conu Kucible 1 0ocHOBHBIE CoJIM OpraHMYeCKHX KHCIOT. Mbuia.
DJNeKTPOXUMHYECKHIA PSIJT HANPSHKEHHUI METAILIOB M €0 UCIIOJIb30BaHUE IS

XapaKTEPUCTHKH BOCCTAHOBUTEIIEHBIX CBOMCTB METAaJLJIOB.

I'u nponus. Cuydau ruaponu3sa coneit. Peakius cpensl (pH) B pactBopax
THAPOJIU3YIOIHUXCA colield. [ MaAponan3 opraHu4ecKuX BEIECTB, €ro 3Ha4YECHHE.
JemoncTpanuu. McnbeiTanie pacTBOPOB 3JIEKTPOIMTOB U HEAJIEKTPOJIUTOB Ha
NIpeAMET AUCCOLMAlMU. 3aBUCMMOCTh CTEIEeHH 3JIEKTPOJIMTUYECKON JUCCOLMALIUU
YKCYCHOM KHCIIOTHI OT pa30aBieHus pacTBopa. [IpumMepsl peakiiuii HOHHOTO
oOMeHa, HIyImUX ¢ 00pa3oBaHUEM OcalKa, ra3a WJIM BOAbl. XUMHUYECKHe CBOMCTBRA
KHUCIIOT: B3aUMO/JIEHCTBHE C METaJUIaMH, OCHOBHBIMH B aM(OTEPHEIMH OKCHIAMH,
OCHOBaHUSMU (1Ll€09aMH U HEPaCTBOPUMBIMH B BOJIE), COJISIMU. B3anmoneicTeue
a30THOH KUCIIOTHI ¢ MeIbl0. Pa3baBnenne cepHoit kucoTel. O0yriauBaHue
KOHLIEHTPUPOBAHHO! CEpPHOM KUCJIOTOH caxapo3bl. XMMHUYECKHE CBOMCTBA
LIeJIoYel: peakys HeWTpanu3aliy, B3aUMOIEACTBUE C KUCIIOTHBIMU OKCHIAMH,
consiMH. Pa3noxkeHre HepaCTBOPUMBIX B BOJIe OCHOBaHHWH IPH HarpeBaHHH.

XMMHYECKHe CBOMCTBA COJIel: B3aUMOIEMCTBHE C MeTaJlJIJaMH, KUCJIOTaMHU,
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IIeI09aMH, ¢ APYTUMH cosisiMi. [uaponu3 kapouaa kaneuus. Msyyenne pH
pPacTBOPOB THAPOIH3YIOIIMXCS COJei: KapOOHATOB IIEI0YHBIX METAJIOB, XJIOpPUIA

H al€rata aMMOHHA.

JlaGopaTopubie onbIThI. 6. O3HaKOMIIEHHE ¢ KoJuteKiuel kucinor. 7. [lomydenne
U CBOMCTBa HEPACTBOPUMBIX OCHOBaHMMA. 8. O3HaKOMIIEHHE ¢ KOJIEKLIUEen
ocHoBaHHi. 9. O3HaAKOMJIEHHE C KOJUIEKIIMEeH MUHEPAJIOB, coiepKalux conu. 10.
HcnbiTaHue pacTBOPOB KUCIIOT, OCHOBAaHUM U CoJiel HHAMKaTopaMH. 11.
Paznuunble coydan ruaponnsa coneid. 12. 'uaponus XJiopruIoB U aleTatoB
1Ie0YHbIX MeTaioB. [IpakTudeckas padora Ne2. Peiienne skcriepuMeHTalbHbIX

3a/1a4y Ha MACHTU(PHUKALUIO HEOPraHMYeCKUX U OPraHUYeCKUX COCIUHEHUH.
Tema4. Xumuueckue peaxknun (11 v)

Knaccudpukanusg XUMHYECKHX peak i u i Peakuun, uaymue 6e3
W3MEeHeHHs cocTaBa BemecTB. KitaccuuKkalus mo YHUCIIy U COCTaBy pearupyrolux
BEILECTB U ITPOJIYKTOB peakluu. Peakiiuu pasnoxeHus, COeAUHEHNs, 3aMEILEHH U
oOMeHa B HEOpraHWYeCKOH XUMUH. Peakiiuy mpucoeIMHEHHs], OTIIEIIeHNUS,
3aMeILeHHs U U30MepHU3allii B OpraHu4eckoi XxuMun. Peakiinu noaumMepusauuu
KaK 4aCTHBIH ClTydail peakiuii npucoenHeHHs. TermmoBoit 3¢ (GekT XUMHYECKUX
peakuui. DK30- M 9HIOTEPMHUYECKHE PeaKIuH. TepMOXHMHUUYECKHEe YpaBHEHHS.
Pacuer konuyecTBa TEIUIOTHI I10 TEPMOXHMHUYECKUM ypaBHEeHHSAM. CKOpPOCTb
XHUMHYECKUX peakuui. [loHsTHE O CKOPOCTH XMMHUYECKUX peaKLIui,
aHAJIMTHYECKOE BBIpAXKEHHUE. 3aBUCUMOCTh CKOPOCTH PeaKLMK OT KOHLEHTpaLUH,
JaBJICHHS, TEMIIEPATYPhI, IPUPO/ILI pEarupyIOLIMX BEIIECTB, IUIOMIAAH UX
CONPUKOCHOBEHHMs. 3aKOH JIeHCTBYIOIIMX Macc. PelieHue 3a1ay Ha XUMUYECKYIO

KUHETHKY.

KaTanus. Karammsaropsl. Katanmus. ['oMoreHHbIl B reTepOreHHbIN KaTalu3.
IIprMepbl KaTaTMTHYECKHX IPOLIECCOB B IIPOMBIILIEHHOCTH, TEXHUKE, OBITY.
@epMeHTHI M MX OTJIHYHS OT HEOPraHHYECKHUX KaTanu3aTopoB. [IpuMeHeHue

KaTaJM3aTopoB U )epMEeHTOB.
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XumMuueckoe paBHOBecHue. OOpaTHMble U HEOOpaTUMBIE PEAKIHH.
XuMu4eckoe paBHOBECHE U CIIOCOOEI er0 CMeLIeHHs Ha IPUMepe TOTy4eHHS
ammuaka. CHHTe3 aMMHUaKa B TPOMBIIIIeHHOCTH. [ToHsATHEe 00 ONTHMAaNIBHBIX

YCIIOBHAX MPOBEICHHUA TEXHOJOIHYECKOI'0 ITpoLecca.

OKHMCIUTENbHO-BOCCTAHOBHUTENbHBIE IPOIECCHL
OxucnuTenbHO-BOCCTAHOBHTEIbHBIE peaKi. OKHUCIUTENbh H BOCCTAHOBHUTEb.
Oxucinenne 1 BoccraHoBieHHe. CocTaBlieHUe YpaBHEHUH OKUCIUTENBHO-

BOCCTaHOBHTEJIBHBIX peaxunﬁ METOJO0M 3JIEKTPOHHOI'O OanaHca.

OOumue cBOWCTBA MeTaJJoB. XHUMHYECKHE CBOMCTBA METAIIOB KaK
BOCCTaHOBHTelIel. B3anMoaelicTBHEe METAJIIOB ¢ HEMETAUIaMH, BOLOM, KUCIIOTaMH

¥ pacTBOpaMH coiieii. MeTtannorepMus.

Koppo3us MeTannoB Kak OKHCIUTEIbHO-BOCCTAHOBUTENBHBIN MpoLIecc.
CriocoObI 3aIIUThl METAIOB OT KOppo3uH. OOIIHue CBOMCTBA HEMETAIUIOB.
XUMHYECKHe CBOMCTBAa HEMETAJIJIOB KaK OKHUCIIHTeNei. B3anMoeiicTBue ¢
MeTaJlJlaMH, BOJIOPOJOM H ApYTUMHU HeMmeTanaMu. CBOKCTBa HEMETALIOB KakK
BOCCTaHOBHTENIEH. B3auMopeiicTBre ¢ MPOCTBIMH M CIIOXXHBIMHU BEIIIECTBAMH-

oxkucauTensiMu. O01ast XxapakTepUCTHKA TaJlOreHOB.

DnekKTpoaus. Obume criocoObl MOMyYEHHs] METAJIOB H HEMETAJLIOB.
DIIEKTPOJIM3 PaCTBOPOB M PacIlIaBOB 3JIEKTPOJIMTOB Ha NIPHMEPE XJIOPHIa HATPHS.
DNEKTPOIUTHUYECKOE NOTyYeHHe aTIOMUHMS. [IpakTHYeCKOe 3HaYeHHe

SJIEKTPOIIHU3a. ["anpBaHOIIACTHKA M TaJIbBAHOCTETHSL.

3axknoyeHHe. [lepcieKTUBEI pa3BUTHS XMMHYECKOH HAYKH H XHMHYECKOTO
NpoU3BOACTBa. XMMHs U ITpobiieMa OXpaHbl OKpYKalolleit cpembl. JleMOHCTpalyy.
DK30TepMUYECKHE U DHAOTEPMHUYECKHE XUMHUYECKHE peakiMu. TeIIoBsle BIeHUs
NpU paCTBOPEHHH CEPHOM KHUCIOTHI U aMMHA4YHOM CEUTpPBI. 3aBUCHMOCTh
CKOPOCTH peaKlMK OT IPUPOJIEI BEIIECTB Ha IIPUMEpPE B3aUMOJICHCTBHS pacTBOPOB

Pa3JIMYHBIX KUCIOT OJIMHAKOBOH KOHIOEHTpallHH ¢ OONHHAKOBBIMH KYCOYKaMH

(rpaHyJlaMH) IMHKA H OJWHAKOBBIX KYCOYKOB Pa3HBIX METAIOB (MarHUs, [IMHKA,
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XKeJle3a) ¢ paCTBOPOM COJISTHOM KHCJIOTHI. B3auMoaelicTBrue pacTBOPOB CEPHOM
KHCIIOTBI C PaCTBOpPaMH THOCYJb(aTa HATPUS pa3IMYHONW KOHLIEHTpALUU U
teMnepatypbl. Mojens kunsero cios. PaznoxxeHnue repokcuia BoJopo/a ¢
oMol Heopranndeckux karanuzatopos (FeCl2, KI) u npupoaHsIx 00BEKTOB,
coIeprKalMx Karanasy (Ceipoe Msco, KapTodens). [IpocTeiline OKUCIUTENBHO-
BOCCTAHOBUTEJIbHBIE PEaKIIUU: B3aUMO/IeICTBHE LIHHKA C COJISTHON KHCJIOTOH U
xenesa ¢ cynbdaroM Meau (I1). Monens anektponuzepa. Moaens 31eKTpOIU3HON

BaHHBI JJI IMOJIYYCHHS aJIlOMHHKA.

JlabopaTopHsblie onbIThl. 13. [Tonydenue kuciopoaa pasnoKeHHeM IIepOKCHIa
BOJIOpPO/Ia C MOMOIIIBIO JHOKCHIa MapraHiia U KaTanaskl ChIporo kaptogens. 14.
Peakuus 3amenieHust Meu jxene3oM B pacTBope cyiibdara menu (II). 15.
[ToydeHue Bogopoaa B3auMoIeHCTBUEM KHUCIIOTHI ¢ HUHKOM. 16. O3HaKoMIIeHHE C

KoJutekIue MetauoB. 17. O3HaKOMIIEHUE C KOJUIEKI[HEH HEMETAIOB.

TemaTuyeckoe mianupoBanue, 11 kaacc

Tema KonuvecTBo 9acoB
IlepHouUecKHii 3aKOH U CTPOSHHE aToMa 4 gaca
Ctpoenue BelecTna ' 11 gacos
DNEKTPOTUTHYECKAs TUCCOLIAAIIUS 7 yacoB
XVWMHUYECKHE peaKIuu 11 gacos
Pe3sepBHOE Bpems 1 gac
Uroro: 34 qaca
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