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IMosicuuTeILHAS 3aIMCKA

Pabouas nporpamma no xumuu, 9 kjacc pa3paboTaHa B COOTBETCTBUU C TPEOOBAHHUIMMU:
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoi
denepanuny;

®denepanbHOr0 roCyJapCTBEHHOIO 00pa3oBaTENbHOTO CTaHIApTa OCHOBHOIO OOILEro
o0pa3oBaHMs, YTBEpXKIEHHOIO TMpHKa3oM MuHHCTepcTBa 00pa3oBaHusT W HAYKU
Poccutickoit ®@enepammu ot 17.12.2010 Ne 1897 (manee - ®I'OC ocHOBHOTO 001IETO
oOpa3oBaHus);

[Topsiaka opraHu3alMy U OCYLIECTBICHHS 0Opa30BATENbHON ESATEILHOCTH MO OCHOBHBIM
00111e00pa3oBaTeNIbHBIM ITpOrpaMMaM 00pa30BaTeIbHBIM IPOrpaMMaM HayaJlbHOIO OOLIEro,
OCHOBHOTO 0OLIEr0 W cpexHero oomero oO0pa3oBaHUs, YTBEPKIACHHOTO MPHKA30M
MunuctepcTBa oopazoBanus U Hayku Poccuiickoit @eaepanuu ot 30.08.2013 Ne 1015;
(benepanbHOro nepeyHs ydeOHUKOB, PEKOMEHAYEMbIX K MCIIOJb30BAaHUIO IPU peau3aliu
UMEIOIINX TOCYIAapPCTBEHHYIO AKKPEAUTALUIO0 O00pa30BaTEeNbHBIX IMPOTpPaMM HAYaJbHOTO
00111ero, OCHOBHOIO OOLIEro, CpeAHEro o0Iero o0pa3oBaHMsl, YTBEPKICHHOIO MPHKa30M
MunuctepcrBa npocsetienus Poccuiickoit @enepanuu ot 28.12.2018 Ne 345;

NEepeyHsl OpraHu3aluil, OCYLIECTBISIIOIIMX BBIIYCK Yy4YEOHBIX MOCOOWH, KOTOpbIE
JIONYCKAIOTCA K  HUCHOJB30BAHUIO MPHU  peaju3alMd HMEIOIIHUX T[OCyIapCTBEHHYIO
aKKpeIUTaIMi0 00pa30BaTENbHBIX MPOrpaMM HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIETro,
cpeaHero obuero oOpa3oBaHus, YTBEpKIEHHOI0 NMpUKa3oM MuHucTepcTBa 00pa3oBaHus U
Hayku Poccuiickoit ®enepaunn ot 09.06.2016 Ne 699;

CaHuTapHO-3MUIEMHOJIOTHIECKAX TPEeOOBAaHMI K YCIOBHSM WM OpPTaHU3alMH OOY4YCHHUS B
00111€00pa30BaTENIbHBIX ~ YUPEXKACHUAX, YTBEPXKIEHHBIX IOCTaHOBJIEHHWEM [ J1aBHOrO
roCy/lapCTBEHHOI'0 caHUTapHoro Bpaua Poccuiickoir @enepanuu ot 29.12.2010 Ne 189
(manee - CaulluH 2.4.2.2821-10);

pacniopspkenus Komurera mo obpazoBanuto ot 16.04.2020 Ne 988-p «O dopmupoBanumn
KaJIeHAapHOro Yy4eOHOro rpaduka TroCyAapCTBEHHBIX 00pa30BaTENIbHBIX YUPEKICHUI
Cankr- IlerepOypra, peanu3yroolMX OCHOBHbIE 00IIe00pa3oBaTelbHbIE MPOrpaMMBbI, B
2020/2021 yueOHOM roy»;

pacnopsbkenust Komurtera no oOpazosanuto ot 21.04.2020 Ne 1011-p «O ¢popmupoBanuu
y4eOHBIX IJIAHOB TOCYAApCTBEHHBIX 0Opa3oBarenbHbIX yupexaeHuil Cankr-IlerepOypra,
peanu3yonmx OCHOBHbIE oOmIeoOpa3oBarenbHble nporpamMmMbl, Ha 2020/2021 yueOHBIH
ro1».

VYcraBa ['ocygapcTBEHHOro OOKETHOTO 00111€00pa30BaTEIbHOIO YUPEXKACHUS CpeaHei

obmeoOpa3zoBatenbHOM mKoiIbI Ne 436 IlerpoaBoprioBoro paitona Cankr-IlerepOypra.

[Tonoxenus o paboueil mporpaMme 1o ydyeOHOMY NpenMeTy menarora I'ocyaapcTBEeHHOTo

O10/KETHOTO 00111€00pa30BaTEILHOTO YUPEKACHUS cpeHelt o0iieo0pa3oBaTenbHON mKOIbI Ned36
ITerponBoprioBoro paitona Cankrt-IlerepOypra9nmpotokon nencosera NelO ot 20.05.2019, npukas
Nel35 o1 6.06.2019 1.)

[Iporpammel mo xumuu s 8-11 kmaccoB oOmieoOpazoBarenbubix yupexaenuii. H. E.

Kysnenosa, . M. TuroBa, H. H. I'apa u np.; nox pea. H. E. Ky3zunenosoii, M., «Bentana—I'pad»

Y4eOHO-MeTOANYEeCKHI KOMILIEKC

1.IIporpamma mo xumuu i 8-11 kiaccoB oOmeobpazoBarenbHbIX yupexaenuil. H. E. Kysnerosa,
N. M. Turosa, H. H. I'apa u ap.; nox pen. H. E. Ky3uenosoii, M., «Bentana—I pad»
2.Yueonuk. Xumus. 9 kinacc. H.E.Ky3nernosa, U.M.Turosa, H.H.I'apa., M., «Benrana—I pad»
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3. 3agaunuk no xumuu 9 knacc. H.E.Ky3nernosa, A.H.JIeskun, M. «Bentana—I pad»

MecTo y4eOHOTr0 npeaMera B y4eOHOM IIaHe
[Tporpamma paccunTaHa Ha MperojaBaHue Kypca XUMHUH B 9 Kilacce B 00beMe 2 4acoB B HEJEIIO,
Bcero — 68 yacoB. YpOBEHb OCBOCHHUS 0a30BbIH.

B uucne Beqymmx mesieid 0OOyueHUsI XUMUK BBIJIEIISIFO CIICYIOIIUE:

1. BoopyxeHue ydanuxcsi 3HaHUsIMA OCHOB HayKH U XMMHUYECKOH TEXHOJIOIMU; Clloco0aMu UX
NOOBIBaHUS, TIEPEPaOOTKH U TPUMECHEHHUSL.

2. PackpbITHE pOJIM XMMHU B TO3HAHUHU TNPUPOABI M OOECIEUEHHH >KM3HM OOIIECTBA; IMOKa3
3HAUYCHUS OOIIEro XUMUIECKOTO 00pa30BaHus JIJIs MPABHIILHOW OPHEHTAIIMN B JKU3HHU B YCIOBHSIX
YXYIUICHHUS YKOJIOTHIECKON 00CTaHOBKH.

3. BHecenne Bkiaga B pa3BUTHEC HAYYHOTO MHPOIIOHMMAHHS YYCHUKA, (OPMHPOBAHHE
XUMHYECKON KapTHUHBI IPUPOIHI KaK BAKHOTO KOMIIOHEHTA HAYYHOTO MHUPOBO33PCHUSL.

4. Pa3zBuTHE BHYTPEHHEH MOTHBAIIUN YYCHUS, TOBBIIICHHE HHTEPECA K TIO3HAHUIO XUMHUH.

5. Pa3BuTHe IHMYHOCTH ydqamerocda CpeaACTBaMM HOAHHOI'O XHMMHUYECKOro IpeaMeTa, COI[efICTBI/Ie
aJlanTalyy YYeHHKa K TIOCTOSIHHO U3MEHSIOLIMMCS YCIIOBHSIM JKU3HHU.

6. ObecrieueHNe XMMHUKO-IKOJIOTUIECKOTO OOpa30BaHUS, Pa3BUTHE JKOJIOTUYCCKOW KYIIBTYPHI
yUaIIuXCsl.

3apaum kypca:

" BOOPYXHTh YYAIIUXCsS 3HAHUSMU OCHOB HAayKH M XMMHUYECKOH TEXHOJOIHMH, CIIOCO0AMH HX
NOOBIBaHMS, TIEPEPaOOTKU U IPUMEHEHUS,

" pPacCKpBITh POJIb XUMHH B IO3HAHHHM MPHPOJBI U OOECIICYCHUM XH3HH OOIIECTBa, IOKa3aTh
3HaUeHUE OOMIEr0 XHMMHUYECKOTO OOpa30BaHWs JJIsi TMPABWIBHONW OpPUEHTAIIMM B KU3HU B
YCJIOBHSX YXYAUICHUU KOJOTHYECKOW 0OCTAHOBKH;

® BHECTHU BKJIAl1 B PAa3BUTHUEC HAYYHOI'O MUPOITIOHUMAHUA YUCHHUKA,

" pa3BUTh BHYTPCHHIOK MOTHBAIIMIO YYCHHUS, TIOBBICUTh HHTEPEC K TIO3HAHUIO XUMHUH;

® pa3sBUTh DKOJIOTHYECKYIO KYJIBTYPY y4aluxcs.

TexHosornu o0yueHunst

-310pOBbecOEperaroIue TeXHOJI0IUU
- TEXHOJIOTUSI COTTIaCOBAaHHOI'O O0Y4EHUs
- nH($OPMAIIMOHHbBIE TEXHOJIOTUU
- TEXHOJOTHs MPOoOIEMHOr0 00y4UEeHHUSI
- TEXHOJIOTHUS Pa3BUTHS KPUTUUECKOTO MBIIICHUS
- METOJ1 TPOEKTOB

Buael n popmMbl KOHTPOJIA
-TeKYyLIUil: TeMaTHYeCKHE Cpe3bl, TECT, YCTHBIM ONpoc (MHAUBUAYaJIbHBIA M (POHTANIBHBI),
TBOpYECKHE PaOOTHI, MCCIEI0BATEIbCKHIE 3aJaHHS;
- IPOMEXKYTOYHBIN: IPOBEpOYHas paboTa, TECT, CAMOCTOSITENIbHAs paboTa;
- UTOTOBBII: KOHTPOJIbHAs paboTa, TeCT, 3a4€T, JUarHoCTHYecKas paboTa

[TporpamMmoii mperycMOTPEHO MPOBEICHHE:
KOHTPOJIbHBIX paboT — 5 u;
NPaKTUYECKUX paboT — 6 d.

IInanupyemble pe3ybTaThl OCBOCHHA Y4eOHOI0 peaMera
BbInyCKHUK HAYy4YUTCS :
® XapaKTepH30BaTh OCHOBHBIE METO/bI IIO3HAHUS: HAOIIOACHNE, U3MEPEHHE, IKCIIEPUMEHT;



ONHKCBHIBATH CBOWCTBA TBEPHABIX, JKUAKUX, Ta3000pa3HbIX BEIIECTB, BBIACSS HX
CYLIECTBEHHBIE IIPU3HAKHY;

pacKpbIBaTh CMBICII OCHOBHBIX XMMMUYECKUX MOHATUN «aTOM», «MOJIEKYJIa», «XUMHUYECKUN
JIEMEHT», «IIPOCTOE BEILECTBOY», «CJIO0XKHOE BELIECTBO», «BAJIECHTHOCTBY, «XHMHUYECKas
peaxkuus», UCIO0JIb3Ys 3HAKOBYIO CUCTEMY XUMMH;

pacKpbIBaTh CMBICI 3aKOHOB COXPAaHEHUS MaccChl BEIIECTB, IIOCTOSHCTBA COCTaBa, aTOMHO-
MOJIEKYJISIPHOM TEOpHH;

pas3in4yaTh XUMUYECKUE U (PU3NUYECKUE SBICHHUS;

Ha3bIBATh XUMUYECKUE 3JIEMEHTHI;

OIpeNieNIATh COCTAaB BELIECTB 0 UX hopMyiam;

OIpeNeNATh BAJIEHTHOCTh aTOMa 3JIEMEHTA B COEIMHEHUSIX;

OINpEAEIATh TUIl XUMUYECKUX PEAKIUI;

Ha3bIBaTh MPU3HAKHU U YCIOBUS IPOTEKAHUS XUMUUYECKUX PEAKLIU;

BBISIBJISITH IIPU3HAKM, CBUACTEIBCTBYIOIIME O IPOTEKAHMM XHUMHUYECKON peakluu IpU
BBINOJIHEHUM XMMHYECKOT'O OIIBITA;

COCTaBJIATH (POPMYIIbI OMHAPHBIX COEIUHEHUH;

COCTaBJIATh YPABHEHUS XUMUYECKUX PEAKIIMIA;

coOuro1aTh MpaBuiia 6€30MacHON paboThl IPU MPOBEICHUH OIBITOB;

MI0JIb30BATHCS JIAOOPATOPHBIM 00OPYAOBaHUEM U TIOCYIOM;

BBIUHCIISTH OTHOCUTEIBHYIO MOJIEKYJISIPHYIO U MOJISIPHYIO MaccChl BELIECTB;

BBIYHUCIISITH MACCOBYIO JIOJIIO XMMHUYECKOTO 3JIEMEHTA 110 (JOPMYJIe COSAMHEHUS;

BBIYUCIIAITh KOJMYECTBO, O0OBEM MJIM Maccy BEIIECTBA IO KOJIUYECTBY, 0O0BEMy, Macce
peareHToB WU MPOJYKTOB PEaKIiH;

XapakTepu3oBaTh (pU3MUECKHE U XMMHUYECKHE CBOMCTBA IPOCTHIX BEIIECTB: KUCIOpOJAa U
BOJIOPOJ1a;

MOJy4aTh, COOMPATh KHCIOPOA U BOJIOPO/I;

pacrio3HaBaTh ONBITHBIM ITyTE€M ra3000pa3Hble BEIIECTBA: KUCIOPO, BOAOPOL;

pacKphIBaTh CMbICII 3aKOHA ABOTapo;

PaCKpBIBATh CMBICI IOHATHH «TEIIOBOM 3 (PEKT peakiun», «MOJISPHBIA 00beM»;
XapakTepu3oBaTh (PU3NUECKHE U XUMUUECKUE CBOICTBA BOJIBI;

PacKpbIBaTh CMBICI MIOHATHUS «PaCTBOPY;

BBIUNCIIATH MACCOBYIO JIOJIF0 PACTBOPEHHOI'O BELLIECTBA B PACTBOPE;

IIPUTOTOBJIATE PACTBOPHI C ONIPEACIIEHHON MacCOBOM J0JIEH PACTBOPEHHOI'O BEIIECTBA;
Ha3bIBaTh COEAMHEHMSI U3YUEHHBIX KJIaCCOB HEOPTaHUYECKUX BEILECTB;

XapaKTepu3oBaTh  (U3MYECKHE U  XMMHMYECKHE CBOMCTBAa  OCHOBHBIX  KJIACCOB
HEOPraHMYECKUX BEIECTB: OKCUIOB, KUCIOT, OCHOBaHUH, COJIEH;

OIPEAEIIATh IPUHAIIEKHOCTD BELLIECTB K ONPEAEIEHHOMY KJI1acCy COEIUHEHMI;

COCTaBJIATH (POPMYIIBI HEOPTAHUYECKUX COEIMHEHUN N3YUEHHBIX KIIacCOB;

IIPOBOAMTH ONBITHI, TMOATBEPKAAIOIINE XUMHUYECKHE CBOWCTBA H3YYEHHBIX KJIACCOB
HEOPraHUYECKUX BEILECTB;

pacro3HaBaTh ONBITHBIM IIyTEM PAacTBOPBI KHCIOT M IIENOYEH M0 M3MEHEHHMIO OKPACKH
MHMKATOPa;

XapaKTepU30BaTh B3aUMOCBS3b MEXAY KJIacCaMH HEOPTraHMYECKUX COCTUHEHMI;
packpsiBaTh cMbIch [lepuoanueckoro 3akona [[.1. Menneneena;

O0BACHATH (PU3MUECKUN CMBICT aTOMHOTO (MOPSIIKOBOT0) HOMEpa XHMHUYECKOTO 3JIEMEHTA,
HOMEPOB TPYIIIBI U Ileproja B nepuoandeckoit cucreme /[.1. Menneneena;

OOBSICHATH 3aKOHOMEPHOCTH U3MEHEHUS CTPOCHHUSI aTOMOB, CBOMCTB 3JIEMEHTOB B IIpeJieNnax
MaJIbIX TEPUOJIOB U IJIABHBIX MOATPYIII;



XapaKTepU30BaTh XHMMHUYECKHE OJIEMEHTHI (OT BOJOpOJA [0 KalblMsi) HAa OCHOBE UX
NOJIOKEeHHs B nepuoandeckoil cucreme [I.M. MenneneeBa u 0COOCHHOCTEH CTPOCHUS UX
aTOMOB;

COCTaBJIITh CXEMbI CTPOCHHSI aTOMOB IEpBbIX 20 371eMEHTOB nepuoauueckoit cuctemsl [1.1.
Menneneena;

PaCKpBIBAaTh CMBICII MMOHATUN: «XUMUYECKasi CBSI3bY, «3JEKTPOOTPULIATEIBLHOCTDY;
XapaKTepU30BaTh 3aBUCUMOCTh (DU3MUECKHUX CBOWCTB BEIIECTB OT THUIA KPHCTAJIMYECKON
peLIETKH;

ONpeAessATh BUJ XUMUYECKON CBSI3U B HEOPTraHUYECKUX COCIMHEHUSIX;

n300pakaTh CXEMbl CTPOCHHS MOJIEKYJ BEIIECTB, OOpa30BaHHBIX pPa3HBIMH BUIAMU
XUMHUYECKHUX CBSI3CH;

ONpEeNIEesATh OKUCIUTENh U BOCCTAHOBUTEIID;

COCTaBJISITh YPABHEHUS OKUCIUTEIIbHO-BOCCTAHOBUTEIBHBIX PEAKIINN;

WCIIOJIB30BaTh TMPUOOPETCHHBIE 3HAHUS JUIS DKOJOTHYECKH TI'PAMOTHOTIO TIIOBEICHHS B
OKpY>Kalollel Cpele;

WCIIOJIH30BaTh MPUOOPETEHHBIE KIIIOYEBHIE KOMIETEHIIMU IPU BBINOJIHEHUH MPOECKTOB U
y4e0OHO-UCCIIeIOBATENILCKUX 3aJa4 [0 HW3YYEHUIO CBOWCTB, CIOCOOOB TMONYYEHHUS W
pacro3HaBaHUs BEIIECTB;

00BEKTUBHO OLICHUBATh MH(OPMAITUIO O BEIIECTBAX M XUMUUYECKHX MPOIIECCAX;

KPUTUYECKH OTHOCUTHCA K TICEBJAOHAY4YHOU HH(OpPMAIMHU, HEJOOPOCOBECTHOW pEeKIaMe B
CpelcTBax MaccoBOM MH(MOpMAIUK;

OCO3HaBaTh 3HAYECHHUE TECOPETHUYECKUX 3HAHUM MO XUMHUU JJIsl MPAKTUUYECKON AeATeIbHOCTU
YeJIOBEKa;

CO3/1aBaTh MOJICIHM U CXEMbI JUIsl PElIeHUs] Y4eOHBIX U TMO3HABATEIbHBIX 3a/1a4; MOHUMATh
HEOOXOMMOCTh  COOJIFOJICHUsST MPEANMCAHUN, TMpeajaraéMblX B HWHCTPYKIHUAX  TI0
HCIIOJI30BaHUIO JICKAPCTB, CPEACTB OBITOBON XMMHH H JIP.

pacKkpbIBaTh  CMBICI  TOHSTUH  «HMOH»,  «KATHOH»,  «AHUOH»,  «JICKTPOJMUTHIM,
CHEDJICKTPOJIUTBIY,  «IJICKTPOJUTHUYECKAs  JAUCCOLMAIMSA», «OKHCIHUTENb», «CTEIEHb
OKHCJICHHS» «BOCCTAaHOBHUTEIIBY», KOKUCICHUE), «BOCCTAHOBIICHHE,

ONpENIENATh CTENEHb OKUCIIEHUS aTOMa 3JIEMEHTA B COEIUHEHNUU;

PacKpbIBaTh CMBICI TEOPHUH SJIEKTPOIUTHUECKON TUCCOMALINN;

COCTaBJISITh YPABHEHMS SJIEKTPOIUTHYECKON TUCCOLMALMN KUCIIOT, IIET0YEH, COJIEH;
OOBSACHATH CYIIHOCTh TpOIEcca SJIEKTPOIUTHUECKON NUCCONMAIMA U PEaKIMid HOHHOTO
oOMmeHa;

COCTaBIISITh TIOJTHBIC U COKPAIICHHBIE HOHHBIE YPABHEHUS PEaKIIui OOMEHa;

OTIpeAeNATh BOZMOXKHOCTh MPOTEKAHHsI peakluii HOHHOTO OOMEHa;

MIPOBOJIUTH PEAKIIMH, TOATBEPKIAIOIINE KAaUECTBEHHBIN COCTAB Pa3IMYHBIX BELIECTB;
Ha3bIBaTh (PaKTOPHI, BIUSIONINE HA CKOPOCTh XUMUYECKOUN peaKInu;

KJIaCCU(UIIUPOBATH XUMUYECKUE PEAKIIUU IO PA3IMYHBIM PU3HAKAM;

XapaKTepU30BaTh B3aUMOCBA3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH HEMETAILIIOB;
MPOBOJIUTH OMBITHI TI0 TMOJMYYEHUIO, COOMPAHUI0O U M3YUYCHHUIO XUMHUYECKHX CBOMCTB
ra3000pa3HbIX BEIIECTB: YIJIEKUCIOTO ra3a, aMMHUaKa;

pacro3HaBaTh ONBITHBIM ITyTeM ra3000pa3HbIe BEIIECTBA: YTIEKUCIBINA Ta3 1 aMMHAK;
XapaKTepU30BaATh B3aUMOCBA3b MEXAY COCTAaBOM, CTPOEHUEM U CBOMCTBAMH METAILJIOB;
Ha3bIBaTh OPTaHMYECKUE BEIIECTBA MO UX (hopMyIie: MeTaH, dTaH, 3TUJICH, METAHOJ, ITAHO,
TJIMIIEPUH, YKCYCHAsI KUCJI0Ta, aMHUHOYKCYCHAsI KUCIOTa, CTEapUHOBAsT KUCJIOTA, OJICMHOBAS
KHCIIOTa, TIIF0K034a;
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«S»:

3»:

OLICHMBATh BIIMSHUE XMMHMUYECKOTO 3arpsA3HEHMs] OKpYKaoLIel cpeapl Ha OpraHu3M
YeNI0BEKA;

rpaMOTHO 00paIaTbes C BEIECTBAMU B TIOBCEIHEBHOM KU3HH

ONpEAENATh  BO3MOXHOCTh  IPOTEKAHHS  peakUuid  HEKOTOpBIX  IpelcTaBUTENIEH
OPraHWYECKHUX BEIIECTB C KHUCIOPOJAOM, BOJOPOAOM, METAJJIAaMH, OCHOBAHUSAMH,
rajJloreHaMHu.

BbINyCKHUK MOJYYUT BO3MOKHOCTHh HAYYUThCH:

BBIJIBUTaTh U IPOBEPATH SKCIEPUMEHTAIBHO TUIIOTE3bl O XMMUYECKUX CBOMCTBAX BEIIECTB
Ha OCHOBE MX COCTaBa M CTPOEHUS, MX CHOCOOHOCTH BCTYNAaTh B XMMHYECKHE PEAKIIUH, O
XapakTepe U MPOAYKTAX Pa3IUYHbIX XUMUYECKUX PEaKIIHil;

XapakTepu30BaTh BEUIECTBA [0 COCTaBy, CTPOCHHUIO U CBOMCTBaM, YyCTaHaBJIMBAaTh
IIPUYMHHO-CJIEICTBEHHBIE CBSI3U MEX]y JTaHHBIMU XapaKTEPUCTUKAMU BEILIECTBA;
COCTaBJIAITh MOJIEKYJISIDHBIE U TIOJHBIE HOHHBIE YpPaBHEHUS 110 COKPAIIEHHBIM HOHHBIM
YPaBHEHUSIM;

IIPOTHO3UPOBATH COCOOHOCTD BEILIECTBA  MPOSBIATH OKUCIIUTENbHBIE WU
BOCCTAHOBUTEJIbHBIE CBOMCTBA C YYETOM CTEIEHEH OKHCIIEHUSI SJIEMEHTOB, BXOJSIIUX B €r0
COCTaB;

COCTaBJISITh YPABHEHMsI PEaKIUii, COOTBETCTBYIOIIMUX I10CJIEI0BATEIbHOCTH MpPEBpalleHUui
HEOPraHUYECKHUX BEIIECTB Pa3JINYHbIX KJIACCOB;

BBIJIBUTaTh M MPOBEPATh HKCIEPUMEHTAIBHO THUIIOTE3bl O PE3yibTaTaX BO3JECUCTBUS
pa3nu4HbIX (PaKTOPOB HA H3MEHEHUE CKOPOCTH XMMUYECKOH pEaKIlinm;

UCIIOJIb30BaTh TMPUOOPETEHHBIE 3HAHUS JUISl DKOJIOTHYECKM TI'PAaMOTHOTO TIIOBEICHUS B
OKpY>Karoleu cpene;
HCIIOJIB30BaTh MPUOOPETCHHBIEC KIIFOYEBBIC KOMIICTECHIIMU IPU BBIMOJIHECHUH IPOCKTOB W

y4eOHO-HCCIIEIOBATENbCKUX 33/1a4 110 M3YyYCHHUIO CBOMCTB, CIOCOOOB TMONy4eHHS H
pacrno3HaBaHMsI BEIIECTB;

00BEKTHBHO OLIEHUBATh MH(POPMAIUIO O BEUIECTBAX U XUMUYECKUX MPOIIECCax;

KPUTHYECKH OTHOCHUTBCA K ICEBJOHAay4yHOH MH(pOpManuu, HeI0OpOCOBECTHOH pekiiame B
CpeaCcTBaX MaccoBOW MH(OPMALINK;

OCO3HABaTh 3HAYEHHE TEOPETUUYECKUX 3HAHMM MO XUMHUU ISl MPAKTUYECKOMN JESITeIbHOCTH
YeN0BeKa;

co3/aBaTh MOJIEIM U CXEMbI JUIsSl PELIeHUs] yYeOHBIX U MO3HABATEIbHBIX 3a/la4; MOHUMATh
HEOOXOUMOCTh  COONIOJIEHUs] TMpEANHUCAHUN, TMpeajaraéMblX B HHCTPYKIHUAX IO
WCIIOJIb30BAaHUIO JIEKAPCTB, CPEJICTB OBITOBOM XUMUH U JP.

KPUTEPUU U HOPMbI OIIEHKHY 3HAHUH OBYYAIOIIIUXCA IO XUMUHA

OnennBanue YCTHOI0 OTBE€TA

JIaH TIOJIHBIM U ITPABWIbHBIM OTBET Ha OCHOBAHUY U3yYEHHBIX TEOPUH,

MaTepUall U3JIOKEH B OIPEIEIICHHOW JIOTMYECKOM IOCIIEN0BATEIbHOCTH, JIUTEPATYPHBIM
SI3BIKOM,

OTBET CaMOCTOSITEIIHLHBIHN.

JIaH MOJIHBIM U MPABWJIbHBIN OTBET HA OCHOBAHUY U3YyYEHHBIX TEOPUH,

MaTepuall U3J0KEH B ONIPEACICHHON MOCIEA0BaTEIbHOCTH,

JOTYIIEHbI 2-3 HECYIIECTBEHHBIE OITMOKH, WCIPABIICHHBIE TI0O TPEOOBAHHUIO YUUTENS, WU
JIaH HETOJIHBIM 1 HEUETKUI OTBET.



«2»:

3.

JIaH TIOJIHBIN OTBET, HO MPH TOM JOMYIIEHA CYIIECTBEHHAs OITMOKA UM OTBET HEIOJHBIH,
IIOCTPOEH HECBA3HO.

OTBET 0OHAPYKUBAET HEMIOHUMAHUE OCHOBHOTO COJIEP KaHUS yueOHOr0 MaTepuia,
JOTIYIIEHbI CYIIECTBEHHbIE OIINOKU, KOTOPbIE Y4-CS HE MOXKET MCIPABUTH MPHU HABOASIINUX
BOIIPOCAX YUUTEIS.

OueHuBaHMe YMEHHH pemiaThb 3a1a494

B JIOTUYCCKOM PACCYKJICHHUU U PCHICHUN HCT OI_HI/I6OK,
3ajiaya pelieHa panuoHAIBHBIM CIIOCOOOM.

B JIOTUYECKOM PACCYXJEHUH U PELICHUHM HET CYLIECTBEHHBIX OIIMOOK, IPHU ITOM 3ajaya
peleHa, HO He PallMOHAIBHBIM CIIOCO00M,

JIOIYILIIEHO He 0oJiee ABYX HECYIIECTBEHHBIX OINOOK.

B JIOTUYCCKOM PACCYKJACHHUU HECT CYIICCTBCHHBIX OH_II/I6OK,
JO0IMYCKACTCA CYIICCTBCHHAA omunOKa B MATEMATHYCCKUX pacucTax.

HMCIOTCA CYHICCTBCHHBIC OIIMOKHU B JIOTHYECKOM PacCy’xKACHUHU U PCUHICHUU.

OuenuBaHue IKCIICPUMECHTAJIbHBIX yMEHI/Iﬁ (B npouecce BbIMOJHCHUA NMPAKTHYCCKHUX

PadoT 10 HHCTPYKLMH).

«S»:
[ ]

«“»:

«3»:

«2»:

4.

paboTa BBIIOJIHEHA IOJIHOCTHIO, CAETIAHbI IPaBUIbHbIE HAOIIOACHUS U BBIBOJIBI,
SKCHEPUMEHT OCYIIECTBIIEH IO MJIaHy, C YU€TOM TeXHUKU O€30IacHOCTH U IpaBUi paboTh
C BeIlleCTBaMU U Npudopamu,

IPOSIBJIEHBl OPraHU3AlMOHHO-TPYJOBbIE YMEHUS (IIOAJEPKUBAETCA YHUCTOTa paboyero
MeCTa, MOPSJIOK Ha CTOJIE, 3KOHOMHO HCIOJIb3YIOTCS PEAKTUBBI).

paboTa BBINOJHEHA, CJeNaHbl MpaBWIbHbIE HAOMIONEHUS W BBIBOJBL: HKCIEPUMEHT
BBINTOJTHEH HETOJIHO MJIM HAOJIOAAI0TCS HECYIIECTBEHHBIE OIIMOKN B paboTe ¢ BEIIECTBAMU
U Ipudopamu.

OTBET HEMOJHBIH, pPaboTa BBIMOJIHEHA MPABWJIBHO HE MEHEE YeM HAIOJIOBHHY JOIYyIIEHA
CYyIIECTBeHHasl OIMOKa (B X0Jie SKCIIEpUMEHTa, B 00BICHEHUH, B OOPMIICHUU PAaOOTHI, O
Tb nipu paboTe ¢ BeniecTBaMu U pudopamu), KOTOPYIO O0yUYarOIIHICS UCTIPABIISIET 11O
TpeOOBaHUIO YUUTEIS.

JIONYIIEHBl JBE WU Ooyiee CyIIECTBEHHBIE OMIMOKH B XOJ€ AKCIEPUMEHTa, B
o0bsicHeHUH, B opopmiieHMH paboTel, mo Th mpu pabore ¢ BemecTtBaMu M NpuOOpaMu),

KOTOPBIE 00YJarONTUHCS HE MOKET UCTIPABUTD.

OIIEHI/IBaHI/[e yMeHl/[ﬁ pemiaTb IJKCICPUMCHTAJILBHLIC 3aJlaYdu (c.nez]yeT YUMTLIBATH

Haﬁ.]'IIO)leHI/Iﬂ YuuTeasd U NPEeAbABIAACMbBIC YHAIIUMCH PE3YyIAbTAaThl BHINMOJTHCHUS OHLITOB).

«5»:
[ ]

IJ1aH PpEeICHUuA 3aaa4yu COCTABJICH TMPaBUJIIBHO, OCYIICCTBIICH 1'[02160p XUMHYCCKHUX
PCAKTUBOB U O60py,[[OBaHI/I}I, JaHO ITOJTHOC 00BsICHEHHE U CIACJIaHbI BBIBO/BI.
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«@»:
® IUIaH PELIEHUS COCTaBJICH MPaBUIIBLHO,
® OCYIIECTBJICH MOAOOP XUMHUYECKHX PEAKTHBOB U 000pYIOBaHUS.
e JIONyIIEHO He 00Jiee IBYX HECYIIECTBCHHBIX OMMOOK (B OOBSICHECHUH U BHIBOJIAX ).

® JUIaH PpCHICHUA COCTABJICH IIPaBUJIBHO,
® OCYHECCTBIICH HOI[60p XUMHYCCKUX PCAKTUBOB U 060py,I[OBaHI/I$I.
¢ JoIylI€Ha CyneCTBCHHAasA oln0OKa B OOBSICHEHUH U BBIBOJAx.

e JIOMYIIEHHI ABE W Oosiee OMMOKH (B IUIaHE pelICHHs, B MOA00pe XUMUYECKUX, PEaKTHBOB
1 000py/IOBaHMs, B OOBSCHEHUU U BBIBOJIAX).

5. OuneHuBaHMe NMUCBMEHHBIX KOHTPOJIBHBIX PadoT (He00X0AMMO YYHUTHIBATH KaiecTBO
BbINOJIHEHHSI Pa00THI M0 32JaHUSIM, KOHTPOJIbHAsi pad0Ta OLleHUBAETCHA B LEJI0M).
«5» - 1aH TOJIHBIA OTBET HA OCHOBE M3YUYEHHBIX TEOPHil, BO3MOXKHA HECYIIECTBEHHAs OIINOKA.
«4» - JoIycTHMa HEKOTOpas HENOJHOTa OTBETa, MOXET ObIThb He 0oJjiee IBYX HECYIECTBEHHBIX
OLIMOOK.
«3» - paboTa BBINIOJHEHA HENOJHO (HO HE MEHEee YeM HAIlOJIOBHHY), UMeeTcs He Ooijiee OHOMN
CYLIECTBEHHON OLIMOKHU U MPU 3TOM 2-3 HECYILIECTBEHHBIE.
«2» - paboTa BBINOJIHEHA MEHBIIIE YEM HAINOJIOBUHY, UMEETCS HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.

COJAEPKAHUE YYEBHOI'O IIPEIMETA
Pa3nen . TeopeTuyeckue OCHOBbI XHMUH.
Tema 1. XumMuvecKkue peakiiu ¥ 3aKOHOMEPHOCTH UX NPOTEKAHUSA

OHepreTuka XMMHMUYECKHUX peakUuid. OHeprus axktuBanuu. [loHATHE O NPOMEXYTOUHBIX
aKTUBUPOBAHHBIX KOMIUIEKcaxX. TemmoBoi addext. Tepmoxumudeckoe ypaBHEHHE. XUMHUECKas
kuHeTuka. CKOpoCTh XMMHYECKOM peakuuu. PakTopbl, BIUAIOIME HAa CKOPOCTb XMMHYECKON
peakuuu. 3aKOH JAEMCTBYIOLIMX MacC. 3aBUCHMOCTb CKOPOCTH OT YCJIOBUM MPOTEKaHHUS pPEaKLUu.
Karanu3 wu karanuszaropel. OOmue CBeIEeHUS O TOMOT€HHOM U TE€TEepPOreHHOM KaTalu3e.
XUMUYECKOE paBHOBECHE BIUSHUE PA3JIMYHBIX (PAKTOpPOB Ha XMMHUYECKOe paBHOBecue. Meton
OINPEJEICHUS CKOPOCTH XUMUYECKUX PEAKLIUN.
JdemoHcTpanmu.
1. 3aBUCUMOCTB CKOPOCTH pE€aKLUU OT KOHLEHTPALUU PEarupyroIINX BELIECTB.
2. 3aBUCUMOCTb CKOPOCTH peaKLUu OT TEMIEPATypHl.
3. 3aBUCUMOCTb CKOPOCTH PEAKLIMHU OT IIPUPOJIbI PEArUPYIOLIUX BELIECTB.
4. BnusiHue KOHIIEHTPAIMH pearupyolinX BEeIecTB Ha XUMUYECKOE paBHOBECHE (Ha MpuMepe
B3auMojieiicTBus xyopuaa xenesa (III) ¢ ponanugom kanus).
5. B3auMopencTBue aatOMUHUS C HOJIOM B IIPUCYTCTBUM BOJBI.
6. B3anmopeiicTBue nepokcuaa Bogopoaa ¢ okcugoM mapranma (VI).
JlabopaTopHblie onbIThI. 1. ONBITH, BBISICHSIOMINE 3aBUCUMOCTh CKOPOCTH XMMHUECKOHN peakiiuu
OT IPUPOBI pearupyroIrx BelecTB (B3auMo/IecTBUE IMHKA C COJITHOM U YKCYCHOM KHCIIOTaMH),
OT IJIOLIa/I¥ TOBEPXHOCTU CONMPUKOCHOBEHNUS (B3aUMOICHCTBHE PA3IIMYHBIX T10 pa3Mepy rpaHy
IIUHKA C COJISTHOM KUCIIOTOM), OT KOHLEHTPAIMK U TeMIepaTypbl (B3aUMOIEHCTBIE OKCUAA MEIN
(IT) ¢ cepHO# KHCIIOTOM pa3IUYHON KOHIIEHTPAIMH MPU PA3HBIX TEMIIEpaTypax).
2. Pa3noxxeHue nepokcua BoJ0poia B MPUCYTCTBUH KaTalIu3aTopa.
Pacuérnblie 3agaumn. 1. Pacy€Tel Mo TEPMOXUMHUYECKUM YpaBHEHHSM. 2. Bwiuucnenue ckopocmu
XUMUYECKOU peakyuu no KUHemudeckomy ypaeHeuuio. 3. Buluucnenue ckopocmu Xumuueckot
peaxyuu no 2paghuxy eé npomexkaHus

Tema 2. PactBopbl. Teopus 3/1€KTPOJIMTHYECKOMN TUCCONMALIMH.



[TonsiTue 0 pacTBOpax: ONpEIeNIeHHEe pPacTBOPOB  PACTBOPUTEIN  PACTBOPUMOCTH
KJIacCU(UKAIUs PACTBOPOB.

[TpenmnochbuIKu BOSHUKHOBEHUS TEOPUH 3JIEKTPOJUTHUECKON TUCCOLMALNU. DIEKTPOIUTHI U
HE3JIEKTPOJIUTHI. J{UMOIBHOE CTPOCHUE MOJIEKYJIbI BOJIBI.

Juccounanus 3J€KTPOJIUTOB C HOHHOM M KOBAJICHTHOM MOJISIPHOM CBsA3b10. CBOMCTBA HOHOB.
Kpucrannoruaparsl. TemnioBbie iBIEHUS, COMPOBOKIAOIINE MPOLECCH pACTBOPEHUS.

OcHoBHbBIE TOJIOKEHUSI TeOopuH pacTBOpoB. CuilbHbIE U cialble AMEeKTponuThl. CTeneHb
nucconuanuu. KoncranTa qucconuyanuu.

Peakiun monHoro oomeHa. XWUMHYECKHE CBOWMCTBAa KHCIOT, COJIEH U OCHOBAHHHTB CBETE
TOM. I'uaponus coneil.

Pacuérnble 3agaun. Pacy€Tbl Mo XMMHUYECKUM YpaBHEHUSM, €CIIM OJTHO U3 pPearupyronmnx
BEIIECTB JIaHO B U30BITKE.
JdemoncTpanuu.
1. UcnibiTaHue BEIIECTB, KX PACTBOPOB U PACIIABOB HA 3JIEKTPUUYECKYIO TPOBOAUMOCTb.
2. Bnusinue pa36aBneHus Ha creneHs aucconuanuu. CpaBHEHUE SIEKTPUUECKON MPOBOIUMOCTH
KOHIICHTPUPOBAHHOTO U pa30aBICHHOTO PACTBOPOB YKCYCHOM KHCIIOTHI.
3. Hsudicenue uonog 8 snexmpuueckom noJe.
4. Ilonyuenue He8OOHBIX pacmeopos.
5. Bruanue pacmseopumeris Ha Ouccoyuayuio (8 kavecmeae pacmeopumeneti — COJSAHASA KUCTIOMA,
OUIMUN0BBIU IDUp, IMULOBbLL CRUPM, MOLYOIL).
6. ['unparanus u aeruapaTaiys HOHOB (Ha MpuMepax 0€3BOJHBIX COJEH U KPUCTAIIIOTHAPATOB
xnopuna kobaneta (II), cynsdaros meau (1) n vukens (I1)).
JlaGopaTopHble ONBITHI.
1. Pacmeopenue sewecma 6 600e u 6 ben3ume.
2. Peakuun obMeHa MexX 1y pacTBOPaMU 3JIEKTPOJIUTOB.
IKCKYpCHS B XUMHUYECKYIO JIAOOPATOPHIO B IEJISIX 03HAKOMIICHUS C TIpUEMaMH pabOTHI ¢
pacTBopamu.
Tema TBoOpUeckoil padoThl. 3HAUCHHE HAYYHOW TEOPUU IJIsi MOHUMAHMS OKPYXKAIOIIEro MUpa,
HAyYHOU U MPAKTUYECKON JAESITeTbHOCTH

Paznen 1. DiieMeHTBI — HeMeTA/UIbI M UX BaKHelIIMe coeIMHEHUs.

Tema 3. O0masi XapaKTepUCTHKA HEMETAJLJIOB.

XuMunuecKue 3JjeMeHThl — HeMeTalIbl. Pactipoctpanenue B npupoae. [lonoxenue B T1C.
Hemetannuueckuie p — »daemeHTBl. OCOOEHHOCTHM CTpoeHHs uX aroMoB. OTHOCHTENbHas
AIEKTPOOTPHUIIATENHHOCT. CTENEHb OKUCIEHUS, BaJCHTHBIE COCTOSHHUS aTOMOB HEMETaJUIOB.
BoaopoaHsie v KUCIOPOIHBIE COETMHEHMUS.

IIpocTbie BemecTBa HeMeTa/LIbl. OcoOeHHOCTH cTpoeHHs. DuU3NUECKHe CBOMCTBA.
Amnnorponus.

XuMHYeCKHEe CBOMCTBA IMPOCTHIX BeleCTB HeMeTa/LI0B. [IpHuMHBI XUMHUYECKOM
WHEPTHOCTH ONIaropofHbIX Tra30B, HU3KOW aKTHMBHOCTH a30Ta, cepbl, yriepoaa u kpemuaus B OBP.
OO6mIre cBOMCTBA M CTIOCOOBI TTOTYICHHUSI.

Bopopoanbie coequHeHnss HeMeTaN10B. DOPMbI BOJIOPOJHBIX COEAMHEHUN HEMETAIIIOB.

3aKOHOMEPHOCTH HM3MEHEHUSI (U3HMYECKUX W XHUMHUUYECKHX CBOMCTB  BOJOPOJHBIX
COCIMHEHNI HEMETaNIOB B 3aBUCHMOCTH OT OCOOEHHOCTEH CTPOCHHS aTOMOB OOpPa3yIOIIHUX HX
aneMeHTOB. KHCI0THO-OCHOBHAS XapaKTepUCTUKA UX PACTBOPOB.

Boicimime kucJ0poaHbIe cOeqUHEHUs] HeMeTa10B. OKCUIbl U TUApOKcUabl. MX cocTas,
CTPOEHHE U CBOMCTBA.

JemMoHCcTpanmu.

1. OGpa31bl TPOCTHIX BEIIECTB-HEMETAIIIOB U MX COSAMHEHUH.

2. Konnekuus mpoCThIX BELIECTB-TAJIOI€HOB.

3. Pacmeopumocmu 6 800e KUCciopooa, azoma, cepul, pocgopa.
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4. DnexmponpoeooHOCmb HeMemalos
Tema 4. [loarpynna Kucja0poaa u ee TUIIHYHbIE NPeICTABUTEIN.

O0masi XapakTepuCTHKA HEMETA/UIOB MOATPYNIIbI KHCJIOPOAAa. 3aKOHOMEPHOCTH
M3MEHEHHS B MOATpYyIIe. XUMUYECKUE U (PU3NYECKUE CBOMCTBA XaJIbKOT€HOB — IMPOCTHIX BEILECTB.
Kucnopon u o3on. Kpyroopot kucinopoaa B npupoze. Cepa Kak MpocToe BEMIECTBO. AJUIOTPOIHUS
ceppl. XHMMUYECKME CBOWCTBAa cepbl ee mpumeHeHue. CepoBOJOpOI CTPOCHHE CBOMCTBA.
BoccranoButenbHble CBOMCTBa cepoBoaopoda. KauecTBeHHbIE peaklMM Ha CEpOBOJOPOA U
Cynb(UIBL.

Kuciopoacoaep:kammue coequnenus cepbl (1V). Oxcun cepsr (IV). CepHucrast Kuciora.
CocraB, crpoeHue, cBOHCTBA. OKHUCIMTEIBHO-BOCCTAHOBHUTEIbHBIE CBOHCTBA. Cynb(UTHI
I'unpocynbdurel. KauecTBeHHas peakiys Ha CEPHUCTYIO KUCIOTY U €€ COJIH.

Kuciopoaconep:kammue coequnenusi cepbl (VI1). Okcun cepor (VI), cocras, crpoeHwme,
cBoiictBa. Ilomyuenme oxcuma cepol (VI). Cepnas xuciora, cocraB, CTPOCHHE, CBOWCTBA.
OcobeHHOCTH pacTBOPEHHUS B BOJEC. XUMHUECKUE CBOMCTBA pa30aBICHHON M KOHIIEHTPUPOBAHHOMN
cepHOil kucinoTel. OkucnuTenbHble cBoWcTBAa. KadecTBeHHass peakuus Ha Cyiab(haT-uoH.
[Tpumenenne. KpyroBopot cepsl B mpupoe, 3KOJIOrHYECKHE MTPOOIEMBI.

JdeMoHcTpanmnu.

1. [lonyueHrne MOHOKJIMHHON U TUIAaCTUYECKON Cepbl

2.Bzaumooeticmasue cepvi ¢ 6000p00OM, MeObl0, HAMPUEM, KUCTOPOOOM.

3. OnbITHI, MOATBEPKIAIOIINE OOIIHE XUMUUECKHE CBOMCTBA KUCIIOT.

4. B3auMoJIeiCTBHE MEIM C KOHIICHTPUPOBAHHON CEPHON KUCIOTOM.

5. llonyuenue oxcuoa cepwvi (IV) u oxucnrenue e2o 6 npucymcmeuu Kamaiuzamopa.

6. KauecTBeHHbIE peakiiiy Ha aHUOHBI: CylIb()HUI-UOH, CyTb(haT-HOH

JlabopaTopubie omnbIThl. 1. O3HakomieHue ¢ oOpa3uamMu cepbl U €€ MNPUPOAHBIX
COETUHEHUH.

2. KauecTBeHHbIE pEAKIIUM HA aHUOHBI KUCIIOT

3. T'uoponus conetl, 00pa308aHHBIX CUTLHLIMU U CLAOLIMU KUCTOMAMU.

4. PacniozHaBanue cyiab(aToB U CyJb()UTOB
Pacuérnble 3a1aun. Borunicnenue maccsbl min 00bEMa MpoIyKTa peakiiy Mo U3BECTHONW Macce Uiu
00BEMY HCXOTHOTO BEIIECTBA, COACPIKALIETO MPUMECH, 33]]a4l Ha BBIXOJI IIPOIYKTa PEAKIINU
Tembl TBOpUYecKHX pad0T. XMUMHUUECKUE CBOMCTBA JIIEMEHTOB M X POJIb B 3KOJIOTUYECKUX
npoiieccax (Ha mpuMepe U3ydeHHbIX d7eMeHToB VI rpyrrbn).

Tema S. Iloarpynmna a3ora u ee THIIHYHbIE NPEICTABUTEIH.

OO0mas xapaKkTepHCTHKa JIEMEHTOB MOATpynmbl a3ora. CBONCTBa NMPOCTHIX BEIIECTB
3JIEMEHTOB MOATrPYNIBI a30Ta. BakHelne BOLOPOIHBIE U KUCIOPOIHBIE COCMHEHUS TOATPYIIIbI
asora.

A30T KaK 3JIeMEeHT M KaK MPOCToe BelecTB0. XMMUYECKHE CBOKCTBA a30Ta.

Ammuak. CrpoeHue, CBOMCTBA, BOAOPOJHAs CBSI3b MEXKIY MOJEKYJIaMHU aMMHaKa.
Mexanus3m o06pa3oBaHus noHa aMMoHuUs. Coll aMMOHMSI, UX XUMHUYECKue cBoiicTBa. KauecTBeHHas
peakuus Ha MOH aMMOHUs. [IpuMeHeHnss aMMuaka 1 ero CoJen.

Oxcuapl azora. Crpoenue okcuza azora (l) u (1V). dusnveckue u XuMHUUECKHE CBOMCTBA.

A30THasl KHCJI0TA, ee COCTAaB U cTpoeHue. Pu3nueckne U XMMUYECKHE CBOWCTBA a30THOM
KUCJIOTBl. OKHUCIHTENbHBIE CBOWCTBA a30THOW KHCHIOTBHI. (COCTaBlI€HHWE YpPAaBHEHHHM peakIHH
B3aMMOJICHCTBHS a30THOM KHCIOTHI C MeTajslaMH METOJIOM 3JIEKTpOHHOro Oamanca. HuTpatsl.
KauecTBeHHBIE peakii Ha a30THYIO KUCIIOTY U ee coiau. KpyroBopot azora B mpupoze.

®ochop Kak JIeMeHT M KaK MpocToe BewecTBo. Aistotponus dochopa. Ousnueckue u
xumudeckue cBoictBa (ochopa. I[lpumenenune. BomopomHbie W KHCIOPOIHBIE COSTUHEHUS
docopa, ux cpoiictBa. PochopHas kucnora u ee conu. Kauecrsennas peakius Ha (pocdar-uoH.

Kpyrosoport docdopa B mpupoe.
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JdemMoHcTpaumu.

1. TTonyuenue Gemoro hocdopa u ero BO3ropaHue Ha BO3AyXe.

2. [Tonyuenue oxcunos azora (II) u (IV).

3. Bzaumooeiicmsue azoma, pocghopa u yenepooa ¢ memaiiamu u 6000pOOOM.

4. TlomyueHue aMMHaKa M UCCIIEI0BAaHUE €r0 CBOWCTB.

5. OmnbIThI, TOATBEPKIAIONINE O0IINE XUMHYECKHUE CBOMCTBA KUCIIOT.

6. 'opeHue cepbl U yrisi B a30THOM KUCIIOTE.

7. BocrmaMeHeHHe CKUIuaapa B a30THOW KUCIIOTE.

8. KauecTBeHHbIe peakiiuu Ha aHUOHBIL: (hocaT-HoH.
JlaGopaTopHble onbIThI. 1. [TonyueHne aMmuaka 1 UCCIIEJOBaHUE €TO CBOMCTB. 2. O3HAKOMIICHHE
C XMMHUYECKHMMH CBOMCTBAaMH BOJHOTO pacTBOpa amMMmuaka.. 3. [uoponus coneti, 006pazoeanmvix
cunbHbvIMU U crabvimu kucriomamu. 9. PacnoznaBanue ¢ocdaron

Tembl TBOpYecknX padoT. XUMHUECKUE CBOMCTBA 3JIEMEHTOB U UX POJIb B IKOJIOTHYECKUX
nporeccax (Ha mpuMepe U3y4eHHbIX 3JIEMEHTOB V TPYIIIIbI).

doctop (azot, cenen, 6op). Pacnpoctpanenune B mpupoje; COCTaB, CTPOCHHE, CBOMCTBA M POIIb
HeMeTalsIoB B TexHocdepe. KpemHuii B MOIYNPOBOAHUKOBOW MPOMBINUIEHHOCTH. CoOJIHEYHBIE
Oarapeun

Pacuérnble 3anaun. Brruncnenue maccol min 00bEMa MPOAYyKTa peakIMK 10 U3BECTHOM Macce UIn
00BEMY HCXOHOTO BEIIECTBA, COACPIKALIETO TPUMECH.

Tema 6. lloarpynna yriepoaa

OO0masi xapakTepUCTHKAa 3JIeMEHTOB NOATPYINIbI Yrijepoaa. DJIEKTPOHHOE CTPOCHHUE
aTOMOB JIEMEHTOB MOATPYIIBI YIIIEpO/1a, UX PACIPOCTPAHEHUE B IPUPO/IE.

Yriepoa kak mnpocroe BemecTBO. Airiorpornus yriaeponaa. AzacopOuus. XuMUYECKHE
CBOMCTBa yrjepoja.

Kucaoponnbie coeamneHusi yrJjepoaa. OKcuabl yriepojaa, CTpPOEHUE, CBOICTBa,
noJiydeHue. YrojbHas KUCIoTa U ee coiu. KauecTBeHHas peakiys Ha kapOOHAT — HOH.

Kpemuuii u ero cpoiictBa. Kucnopoaueie coeauHeHus KpeMHus: okcupa kpemuus (1V),
KpEMHUEBAs KUCJIOTa, COCTaB, CTPOEHNUE, cBoWCTBA. Cnnukatel. CHIIMKaTHAs IPOMBILUIEHHOCTD.
JdemMoHcTpanuu

1. BoccraHOBIEHME CBUHIIA U3 OKCUA HAa TOBEPXHOCTH YIJIS.
2. [lonyuenue kpemuus u cunana. OKucieHue Culana Ha 8030yxe.
3. IlomyueHue u Hccaen0BaHuE CBOWCTB JUOKCHIA YIIIEPOIa.
4. OnbBITHI, MOATBEPKAAIOITUE OOITHE XUMHUYECKHUE CBOMCTBA KUCIIOT.
5. [lonyuenue kpemHuegou KUCIOMbL.
6.KauecTBeHHbIE peakIuy Ha aHUOHBI: KApOOHAT-HOH

JlabopaTopHublie onbIThl. 1. [TonydeHune yriekucaoro ra3a u M3y4eHue ero CBOMCTB. 5.
KayecTBeHHBIE peakIlui Ha aHMOHBI KUCIIOT. 6. BoccTaHOBUTENBbHBIE CBOMCTBA BOAOPOAA U
yraepoaa. 7. [lonydyeHue yronbHo# KUCIOTH U3 okcuaa yriaepoaa (IV) u uzydenue e€ cBoicTB. 8.
T'uoponus coneii, 06paz06anHbIX CUTLHLIMU U C1AOLIMU Kuciomamu. 9. Pacnio3HaBaHue
KapOOHATOB.
Pacuérnsble 3agaun. Borunciaenne Macchl wiim 00bEMa MPOIyKTa PeaKkIMy 0 U3BECTHON Macce UiIH
00BEMY UCXOHOTO BEILIECTBA, COAEPIKAILETO TPUMECH.
Tembl TBOpUeckux padoT. X¥MHUYECKHE CBONCTBA HIIEMEHTOB U UX POJIb B 9KOJIOTHYECKUX
npoiieccax (Ha mpuMepe U3y4eHHBIX IeMeHTOB [V rpymmbr).

Tema 7. O0ume cBOMCTBAa METAJIJIOB.
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DJIEMEHTHI-METAJUTBI B MPUPOJE M B Iepuoandeckoi cucteme. OCOOCHHOCTH CTPOEHUS
aTOMOB METa/UIOB: S, P, d — 3yeMEHTOB. 3HAUCHUE SHEPIMHM WOHHU3AIUKH. MeTainyeckas CBS3b.
Kpucrammmaeckue pemerku. OO6mme u  cnenuduueckue ¢usmdeckue cBoiictBa.  OOmume
XMMHUYECKHE CBOMCTBA METAJJIOB. DJEKTPOXUMHUYECKUM psa HanpspkeHus MmeTtauioB. CIuiaBbl.
[TonsiTHE O KOPPO3UH METAILIOB.

JemMoHCTpaumu.

1. O6pa3iupl METAJIIOB U UX COCIUHEHUHN, U3yYEHHE UX DJIEKTPUUECKON IPOBOJIUMOCTH.

2. Ter1onpoBOAHOCTh METAJLIOB.

3. Mojenu KpucTalIn4ecKiX peréTok MeTaioB

Tema 8. MeTa/lIbI INIAaBHBIX M NOOOYHBIX MOATPYMII

Metasibl — 3jemMenTsl |A, [IA- rpynn. CTpoeHHe aTOMOB XMMHUYECKHX 3JIEMEHTOB |A,
IIA- rpynm, ux cpaBHUTENbHas XapakTepucTuka. OU3nuecKrue U XUMHUYECKUE CBOMCTBA MPOCTHIX
BELIECTB, OKCHJIOB, THJPOKCHIOB, coiieii. [IpuMeHeHue MIENOYHBIX M IIEJIO0YHO3EMENbHBIX
METAJIJIOB. 3aKOHOMEPHOCTU PAaCIpPOCTPAaHEHUs IIEJIOYHBIX METAUIOB B NPUPOJE, UX IOIYYECHHUE.
Munepansbl Kalblius, UX COCTaB U CBOMCTBA, 00JIacTH MpUMeHEeHUs. JKeCTKOCTh BOJIbI U CIIOCOOBI €€
ycrpaHenus. Pons meramios |A, IIA- rpynn B )xuBoi npupoe.

AmoMuHMi. XUMUYECKHI 3JIEMEHT M MpocToe BemecTBO. Dusnueckne U XUMHUYECKHE
cBoiictBa. Pacnipoctpanenue B mpupoge. OcHoBHble MuHepaibl. [IpumeHeHne B COBpEMEHHOMU
TeXHHUKe. BaxkHelme coeIMHEHNS: OKCUIbI U TUIPOKCUIBL; aM(DOTEPHBII XapaKTep UX CBOWCTB.

Mertamabl |IVA- rpynnel — p-3jieMeHTbl. CBUHEI U OJIOBO, CTPOCHHE aTOMOB, (hHU3HKO-
XMMHUYECKHE CBOMCTBA MPOCTHIX BEIIECTB; OKCUBI U THAPOKCUIBI OJI0OBA M CBUHIA. TOKCHUYHOCTH
CBUHIIA.

Kese3o, mapranen, XpoM Kak IMpPeACTABUTEJU MeTA/IOB MNOOOYHBIX MNOATPYIIII.
CrpoeHne aTOMOB, CBOICTBa XHUMHUYECKHMX 3J€MEHTOB. JKele30 Kak IPOCTOE BELIECTBO.
Xumuueckue U Gpundeckue cBoiicTBa. UyryH U cTayib Kak OCHOBHBIE CIUIaBhI kene3a CoennHeHus
xenesa (11), (11). KauecTBeHHBIC peakiiny Ha HOHBI Kene3a. buonornyeckas pojib METaJLIOB.

JdemoncTpanuu. 1. BzaumopeiicTBue MeTauioB ¢ HEMETAJIJIaMHU U BOJIOM.
2. I'openue, B3auMOAEICTBUE C BOAOW JIUTHUS, HATPUS U KaJIbIU.
3. BzaumopeiicTBre ¢ BOJOM OKCH/IA KaJIBIIHS.
4. KauecTBeHHBIC PEaKIIMN HA MOHBI KaJbIH U Oapusl.
5. YcTpaneHue kE€CTKOCTH BOJbL. 6. MexaHuueckass IpOYHOCTh OKCUIHOM MJIEHKH aTFOMUHHUSL.
7. BzauMoaelcTBrE aIIOMUHUS C BOJOM.
8. BzaumopeiicTBrue atoMUHMS C OPOMOM, KHCJIOTaMH, IIeT0YaMHu.
JlaGopaTopublie onbIThI. 1. PaccMoTpenne o0pa3iioB METaIoB, UX COJIEH U MPUPOIHBIX
COEMHEHHIA.
2. BzaumojelicTBHEe METAIIJIOB C paCTBOPaMU COJIEH.
3. O3HakoMJIeHHE ¢ 00pa3llaMH CIUIAaBOB (KOJUIEKIUS «MeTaJlTbl U CIIaBhI» ).
4. O3HakoMIleHHE ¢ 00pa3iaMu MPUPOIHBIX COCTUHEHUI KabIIHS.
5. O3HakoMJIeHHE ¢ 00pa3llaMH aTFOMUHUS U €r0 CIUIaBOB
6. O3HakoMJIeHHE ¢ 00pa3[aMy YyTyHa U CTaJIH.
. CBOIICTBA OKCHIOB ¥ TUJIPOKCHUIOB ATFOMUHUSI.
8. [lomyueHue u uccienoBaHue cBOMCTB Tuapokcu 0B xene3a (1) u xenesa (IID).
9. KauecTBeHHBIE peaKIIMK HA MOHBI JKeje3a.
10. BzaumopeiicTBuEe IMHKA U JKe€JI€3a C PaCTBOPAMU KUCIIOT U IIeJI0YEH.
Tema TBopueckoii padoTbl. MeTallTbl 1 COBpEMEHHOE 00IIECTBO
Paznen IV
O0umpe cBereHust 00 OPraHUYECKUX COCTMHEHUSIX.

Tema 9. YruieBonopoapl.
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CoenunHenus yriepoaa- opranndeckas xumusi. Teopust A. M. bytieposa. [IoHsITHE 0 TOMOJIOTMH U MI30MEPUHL.
Knaccuduxkarys yrneBomoposios.

IIpenenbHble YIIeBOAOPOAbI - AJMKAHBL OJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTpoeHue. V3omepus u
HOMeHKIarypa. Du3nyeckue W XUMHYECKHe CBOWCTBA. CIOCOOHOCTh @IKAHOB K M30MEPHM M PEAKIMSIM
3aMeICHUSL.

HenpenenbHble yriieBoiopoabl — alKeHbl M AJIKHHBI. DJIEKTPOHHOE U IIPOCTPAHCTBEHHOE CTPOCHHE.
Mzomepust 1 HoMeHkarypa. Dmsndeckue  Xumuueckue CBOWCTBA. CHOCOOHOCTh QIKEHOB K PEaKIIUSIM
IPUCOETMHEHNS U oymmepr3atvu. [ lomiTrieH. AJKUHbL, HOMEHKIIaTypa, CBONCTBA.

[ukimyeckue yriieBOI0pO/IbL.

Pacnipoctpanenue yrieBoaopo0B B IPUPOJIE.

Tema 10. Kuciopoacoaep:xainme opraHmeckue CoeIMHEeHMSI.
[lonsitie 0 (yHKIMOHATBHOM Tpymre. [ oMonormyeckue psiibl CIIMPTOB M KapOOHOBBIX KHCOT. OOrmue
(dopmyibl.  DU3HONOTMYECKOE BO3JICHCTBUE CIHMPTOB HA OpraHM3M. XHWMHYECKUE CBOKCTBA: TOPEHUE,
TUIPOrayloreHUPOBaHe, Jeruparaiyss. MHOroaroMHble cupbl — DIMIHpUH. OOIIMe CBOKWCTBA KapOOHOBBIX
KUCIOT. Peakiust srepudukarym.

Tema 11. brosnoruyeckn BaxkHble OpraHnyecKue coeIMHeHNs1 (GKUPbL, YTJIeBOIbI, 0eJIKH)
JKupsl, yrieBopl, 0e/K1 — BOKHEHILIME COCTAaBHBIE ITHILIEBOTO PaIOHA YeTIOBEKa.
Jemonctpauuu. 1. Kommekuus «Hedts 1 HehTEPOIyKTHI».
2. Monenu MOJEKyJl OpraHUYECKUX COSAUHEHUN.
3. B3aumopeiicTBue aTuieHa ¢ OpoMHOM BOJIOM U pacTBOPOM I€pMaHraHaTa Kajusl.
4. ITony4yeHue alleTUIIEHa U €ro B3auMOeHCTBUE ¢ OPOMHOM BO/IOIA.
5. BociutaMeHeHue CliupToB.
6. OnbITHI, TOATBEPKAAIOLINE XMMUYECKHE CBOWCTBA KAPOOHOBBIX KHCIIOT.
7. Peaknust sTepuuKaiy BeIecTBa.
8. Mozienb MoOJIEKyJIbl O€emKa.
9. Nenarypanus Oeika
Paznen V.
XuUMMA ¥ KU3HD.

Tema 12. YesioBek B MUpe BellIeCTB.

Xumust 1 3110poBbe. MuHepasbHble ynoopenust. [TomimepsbL.
JlabopaTopHbie padoThl.

1. Pacnio3HaBaHie MUHEPAJIbHBIX YA0OpEHU.
2. O3HakomJieHHE ¢ 00pa3iamMu MOJMMEPOB U U3YYCHHE UX CBOWCTB

Tema 13. IIpon3BoaCcTBO HEOPraHWYECKHUX BEILIECTB M MX PUMEHEHHE.

[ToHsiTHE O XMMUYECKOW TEXHOJOTUU. [IpOM3BOACTBO HEOPraHMYECKUX BEIIECTB U OKpPYXKarouas
cpena. [lonstue o metamnyprun. IIpon3BoACTBO M NIPUMEHEHNE YyTYHA U CTaJIH.
demoncTrpauuu. 1. «[IpousBojacTtBo cepHOM KUCHOTH». 2. KoJulekius MUHEpPaJIOB W TOPHBIX
nopoz. 3. Crnaiiapl 0 XMMHUYECKON TEXHOJIOTUH.
JlabopaTopHublil onbiT. O3HaKOMIIEHHE C 00pa3liaMM ChIpbs JUIsl POU3BOICTBA CEPHOM KHUCIIOTHI,
YyyryHa W CTalu
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Coxkpanienus:

YHNHM — ypok u3yyeHus HOBOro Marepuaia
YOC3 — ypok 00600111eHUS U CUCTEMATHU3AIIUN 3HAHUIA
[1P — npakTuyeckas pabora
KVY — koMOMHUpOBaHHBIN YPOK
VK3 — ypok KOHTpoJIsI 3HAaHUI
VII - ypok nmoBTOpeHUs

MOYPOUYHO-TEMATUYECKHWM IUIAH

Ne Tema ypoka Tun/ | OCHOBHBIE TOHATHS A3 Ilnanup | ®akTHYeC
n/n ¢popma yemast Kafl 1ara
YpoKa aara NpoBe/ieH
npoBeae | us ypoka
HUA
YPOKa
IMoBTopenue (2 4)
1 Ilepuonnueckuit 3axkon J[.M.Menneneesa. | YII 13 u I13 I.11. MenueneeBa moBTO | lHenens
CrpoeHue BemiecTsa peHue
2 Baxneinmme knaccel HeopraHudeckux | YII Oxcuapl, OCHOBaHHUS, KHUCIOTBI, COIM W HX | MOBTO | | Hexens
COECIMHEHU I XUMHUYECKHE CBOWCTBA peHue
Pa3nes |. Teopernueckue ocHoBbI xumun (14 1)
XuMHYeCKHe peaKIi U 3AKOHOMEPHOCTH UX npoTtekanus (3 4)
3 OHepreTuka XMMUYECKHUX PEaKIUH. YHUHM OHepreTuka  XHMMHUYECKMX  peakuuil. | §1 2 Henens
OHeprus aKTUBaLUU. [Tonstue 0
IIPOMEXYTOUYHBIX aKTUBUPOBAHHBIX KOMILIEKCAX.
Tennosou 3¢ dexr. Tepmoxnmuueckoe
ypaBHEHUE. XUMHUYECKasi KUHETHKA.
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4 Ckopoctb XUMHUYECKON peakuuu. | KY CkopocTh XxuMHueckoW peakuuu. DakTopsl, | §2 2 Henens
XUMHYEeCKOe paBHOBECHE BIIMAIONIME HA CKOPOCTb XMMHUYECKON peakilnu.
3akOH  JEHUCTBYIOIIMX  MacC. 3aBUCHUMOCTb
CKOPOCTH OT YCJIOBUU TMPOTEKAHUS PEAKIIHHU.
Karaim3 u karamuzatopel. OOmue CBEICHHS O
FOMOITEHHOM M  TE€TepOreHHOM  KaTallu3e.
XUMHUYECKOE PABHOBECUE BIMSHHUE Pa3IMYHBIX
(akTOpoB Ha XUMHYECKOE paBHOBecwe. Meron
ONpeCICHUsI CKOPOCTH XUMUYECKUX PEaKIUM.
5 IIpakTnueckas padora Ne 1. Bunusuue | [IP Crp. | 3 uenens
pasnmuuyHbIX  (aKTOPOB HA  CKOPOCTh 25
XMMHYECKON PEaKIUu.
PacTBopbl. Teopus r1ekTposuTuyeckoil gucconuanuu (11 9)
6 [lonssitue o  pactBopax. Howsr — | YUHM [lonsitTue o pactBopax: onpenenenue | §3,4 3 Henens
MEPEHOCUYUKH AJIEKTPUUECKUX 3apsI/IOB pacTBOpOB pacTBOPUTEITH pacTBOPUMOCTh
KJIaccu(uKanus paCTBOPOB.
[TonsipHbIN 1 HEMOJAPHBIA PACTBOPUTEIb
DIEKTPOIHUTHI U HEAIICKTPOIUTHI.
I'mapaTupoBanHbie HWOHEI. ['mapararnus.
ConbBaTanus
7 Mexanm3Mm aucconmanuu  BemectB ¢ | KY MexaHu3M DJIEKTPOIUTHYECKON Juccomuaruu. | §5 4 genens
KOBAQJICHTHOM TOJIIPHOM CBS3bIO. CryneHyaTtass jauMccouuanyss MHOTOOCHOBHBIX
KHUCJIOT
8 CunbHple W cnabble  31eKTponuThl. | KY CunbHble M cnabble anektponautsl. Creness | §6,7 4 Henens
CBOICTBa HOHOB. JIFICCOITHAITHH.
9 Peakuun  snekrponutoB B BoAHBIX | KY Peakniun  wonHoro  oOomena. Ilomnoe wm | §8 5 Hepens
pacTBOpax U UX ypaBHEHHs COKpAaIIeHHOE HOHHOE YpaBHEHHUE.
10 XHUMHUYECKHE CBOMcTBAa KHCIOT Kak | KY OcHoBHOCTH,  KUCHOT. CuibHBIE  KHCIOTHL | §9 5 Hepens
AJIEKTPOJIUTOB. Cna0ble KUCITOTEI
11 XuMuyeckre cBoiicTBa ocHoBaHMM Kkak | KY OcHOBaHUs, TUIPOKCHA — HOHBI, KUCIOTHOCTH | §10 6 Hemens

QJICKTPOJIUTOB.

OCHOBaHUH, LIEJI0YH, HEpPacTBOPUMBIE
OCHOBaHU$1, aM(QOTEpHbIE THIPOKCHIBI
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12 XuMuueckne  cBoWictBa  coiled  kak | KY Comnu, cpeiHue Cou, XMM. CBOMCTBA §11 6 Henmens
SJIEKTPOJIUTOB.
13 I'maponus coneil. KY I'mapoaus Crp. 7 Henens
51
14 O6o006maromuit ypok YOC3 §3-11 | 7 nenens
15 IIpakTuyeckass padora Ne 2. Pemenue | [1P Ctp. | 8 Henmens
SKCIEPUMEHTAIHBIX ~ 3aJad 10 TeMe 50
«PactBopsl. TO/»
16 Kounrpoabsnas padora Ne 1. VK3 8 Henens
Pazjnen || DieMeHTHI — HeMeTaJLIbI M MX BakHelimme coennneHus (28 1)
OO0masi XapakTepUCTHKA HEMETALIOB (3 1)
17 YUHM | DnemMeHTbI-HeMeTalllIbl, UHEPTHBIC Ia3bl §12 9 Henens
DNeMEeHThI-HEMETAITBI B IPUPOJIE U B
[Tepunoanueckoii cucTeMe XUMHYECKHUX
anemenToB /.M. Menjeneena.
18 IIpocTrie BEIlIECTBa-HEMETAILIBI, nx | KY [IpocThie BemiecTBa-HEMETaUIbl, HMX cOCTaB, | §13 9 Henens
COCTaB, CTpOeHHE, oOIrue CBOWCTBA W CTpOeHHEe, O0Omue CBOWCTBA H  CIIOCOOBI
CHOCOOBI NOJTyYEHUSI. MIOJIYYEHUS.
19 Bonopoaubie u KuciaopoaHbie KY lMazoo0paznbie BOJIOPOJHBIE coenuHenus, | §14 10
COCIUHEHHS HEMETAILIIOB. BBICIIIHE KHUCJIOPOJIHBIE COCIUHEHHSL. Heaens
[TeproIMYHOCTh W3MEHEHHS CBOMCTB BBICHIIMX
TUAPUJIOB U TUJIPOKCUIOB HEMETAIJIOB
Hoarpynna kuc/jiopoaa u eé THNHYHBIE NPeAcTaABUTE N (8 1)
20 OOm1ast XxapakTepUCTHKA HEMETAIIOB YUHM | HemeramioB moArpymmsl Kuciopoja, cBoicTsa | §15 10
MOATPYIIIBI KUCJIOPO/IA. XaJIbKOTEHOB U WX 3aKOHOMEPHBIC M3MEHEHUS B HeIens
MOATPYIIIIE. bunapnsie COCIMHCHUS
XaJIBKOTEHOB, JIETyYHEe BOJIOPOIHBIC COCTUHEHUS
21 Kucnopon u O30H. Kpyeoeopom | KY Kucnopon, arom kuciopona, crpoenue | §16 11
KUCI0po0a é npupooe. MOJIEKYJIBI ~ KHUCIIOpOAA, CTENEeHb OKHUCICHHS HEaens
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KHCJIOpPOJIa B COEAMHEHUAX, KHUCJIOPOJI Kak
okuciutTensb. O30H, OKUCIMTENIbLHAS aKTUBHOCTH
030Ha, 030HATOP.

22 Cepa kak mpocroe BeuectBo. Aymorponus | KY Cepa  —  npexcraButens  VIA-rpynmel | §17 11
U CBOMCTBA CepBhl. Annorponus cepsl. Hezens

23 CepoBonopon. Cynb(usl. KY CepoBonopon. Cynbdpunsl u runpocyiabpuasl. | §18 12

KayecTBeHHass peakuuss Ha CEpPOBOJOPOIHYIO Hezens
KHCJIOTY U CYJIb(OUIbI

24 Kucnoponconepxamnue coenunenust cepol | KY Okcunx ceput  (IV). Cepaucras  xucnora, | §19 12
(V). cynbpuThl U THIpOCYIbGUTH. KauecTBeHHas Henens

peaKiysl Ha CEPHUCTYIO KHCIIOTY U CYNIb(UTHI

25 Kucnoponconepxkamue coenunenusi cepol | KY Oxcun cepor (VI). Cepnas kucnora, cynbharsl. | §20 13
(VD). KauectBennas peaknuss Ha cynbpaT — HOH, HEeEIst

cyab(aThl

26 Oo6o0maromuit ypok YOC3 §15- |13

20 Heaens

27 KontpoJubHas padora Ne2 VK3 14

Heaens
IMoarpynmna a3ora u e€ TMNMYHbIE NpeAcTaBUTENH (9 4)

28 OO1m1ast xapaKTepUCTHKA 3JIEMEHTOB YUHM | Iloarpynna a3zota. 3akoHOMepHOCTH u3MeHeHuit | §21,2 | 14
MOJIrPYIIIBI a30Ta. A30T — CBOWCTB aTOMOB 3JIEMEHTOB B MOJTPYIIE U UX | 2 Henens
npeacTaBuTenb VA-rpynmsl. IIPOCTHIX BEIIECTB.

29 Ammuak. Conyu aMMOHUSL. KY CnocoObl  monydyeHust ammuaka. CaoiictBa | §23 15

ammuaka. Conu ammoHus. Katmon ammonus u Hesens
MEXaHuU3M ero ooOpaszoBanus. KauecTBeHHas
peakiysi Ha MOH aMMOHUS

30 IIpakTnueckas padora Ne 3. [Tonyuyenue | [IP Ctp. |15
aMMMaKa U U3y4yeHHUE €ro CBOMCTB 128 Heaens

31 Oxcupsl a3oTa. KY Oxcupt azota (1), (1V) §24 16
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HeAeIs

32 A30THas KUcI0Ta U €€ COJIH. KY CrpoeHue  MOJIEKYJIbI ~ A30THOM  KHCIOTHI, | §25 16
CBOIiCTBa KHCIIOTHI, 0COOEHHOCTHU Heens
B3auMozeicTBusa ¢ merawiamu. Th. Hurtpatsl.
Cemutpa. IlpumMeHeHne a30THOM KHUCIOTHI U
HUTPATOB

33 ®ochop kak smeMeHT U Kak mnpocroe | KY Annorponus. docdop OKHCJIUTEIh u|§26,2 |17
BELIECTBO BOCCTAaHOBUTEb. 7 Hesens

34 Coenunenus docdopa KY Oxcun docdopa (V). Oprodhocdopnas kuciorta, | §27 17

oprodocdatsl (pocharsr)
Heens

35 Oo6o0uaromuit ypok YOC3 §21- |18

27 Heaens

36 KonrtpoJabHnas padora Ne3 VK3 18

Heaens
Moarpynna yriaepona (8 u)

37 Obmas  xapaktepuctuka  31nemeHToB | YUHM | Ctpoenne aroma yraepona. C.o. yrimepopa. | §28- 19
NOArpYHIBl  yriaepoga.  AJIJIOTPOMHS. Amnorponusi.  Ancopbums.  AxtuBupoBanHBIH | 30 HEJEIs
Ancopbuus. yronib. YTJIepoa OKUCIUTENb U BOCCTAHOBUTEIb.

KapOupl.

38 Oxkcuabl yraepoja. KY VYrapuslii U yriekucnsld ra3. @Pusnueckue u | §31 19
XMMHYECKHE CBOWCTBa. KauecTBeHHass peakuus HeJens
Ha YTJIeKUCIIBIN Ia3.

39 VYronbpHas KUcioTa 1 €€ Cou. KY VYronbHas KHCJIOTA. Kap6onatsl u| §32 20
ruspokapOoHatel. KauecTBeHHass peakuus Ha Hesens
KapOOHAT — HOH.

40 IIpakTnueckas padora Ne 4. [Tonyuyenue | [IP Crtp. |20
okcuga yriaeponga (IV) u wusyuenue ero 174 Henemns

CBOICTB. Pacnio3HaBanue Kap60HaTOB.
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41 Kpewmuuii u ero coequnenusi. Cunuxamuas | KY Asnnorponusi. CBoiictBa kpemHusi. Cunmunmasl. | §33 21
NPOMBIULIEHHOCMb. Oxcun xpemnus (IV), kpemHueBas KucioTa. Heens
Cuiukatsl. CTEKI0
42 Pemienue 3amau. YOC3 §28- |21
33 HEIes

43 YOC3 §28- | 22
O6o06maromuii ypok 33 Heaems

44 KourpoabHnas padora Ne 4. VK3 22

Heaens
Paznen |11 Merananl (11 u)
OO6uue cBoiicTBa MeTasi10B (3 4)

45 DNIeMEHThI-METAIIJIbl B IPUPOJIE U B YUHM | Ctpoenue atomoB MertamuioB. Meraminueckas | §34 23
nepuoandeckoi cucreme. OcobeHHOCTH CBSI3b. Heaens
CTPOCHHSI X aTOMOB.

46 XUMHUYECKHE CBOMCTBA METAIIIOB. KY DNEeKTPOXUMHUYECKHE nporeccsl. | §35 23

DIEeKTPOXUMHUYECKU I pan HaIpsKEHUN Helens
MeTayoB. | | MeTalabl-BOCCTAHOBUTEIH.

3aKOHOMEPHOCTH OKUCITUTENBHO-
BOCCTAHOBUTEJbHBIX PEaKIIUi METAJLIOB.

47 CmnaBel. [lonatue koppo3uu metamios. | KY CmnaBsl. Kopposusi. §36 24
Kopposua memannos u mepvi 60pvbwl C HeJeNst
Hell.

Metanbl rJ1aBHBIX M NOOOYHBIX NOATPYI (8 1)

48 Meramiel  [A-rpynnel - nepuogudeckort | YUHM | Illenounsie meTamiel: CTpyKTypa aTtomoB, Bup | §37 24
CUCTeMBI M oOOpa3yeMble HMH TIPOCTHIE Kpuctainuuecko pemwerku. Okeun. [lepokcun. Heaens
BElIECTBA.

49 Metannsl  IIA-rpynnsl - nepuogudeckoin | KY [Ilenoyno3emenpHple  MeTauibl.  Baxneimne | §38 25
CHUCTEMBI M IX BOKHEUININE COCTMHEHUSI. COETMHEHUSI. HeJens
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50 Kéctkocte Bombl. Poav memannos IIA- | KY JKEcTkocTh BOABI: BpEMEHHAS U TOCTOSIHHAS §39 25
2pynnul 8 npupooe. Heens

51 AJIOMUHHI U €r0 COeTUHEHUS. KY Okcua W THAPOKCHU]L QTIOMUHHUS, OOKCUTHI, | §40 26
KPUOJIUT Heaens

52 Kenezo — mnpencraBurens wmetawioB | KY Oxkcuabl U ruapokcunsl xenesa. Conm xenesa. | §41 26
MOOOYHBIX MOATPYIIIL. Baxwnerimue Kenesnbie pynbl. CpoiicTBa keneza. KpacHas u HeJens
COEIMHEHUS JKee3a. JKeJTasi KpoBsiHas coib. TypHOYJICHOBA CHHB.

53 Ilpouzeoocmeo  uepnvix u  ysemuwvix | YOC3 §34- | 27
Memainnos. AnmukoppynyuonHvle 41 HEeJeIst
Oeticmeust.

O0006111eH1E 3HAaHUI 1O TeMaM 7, 8.

54 IIpakTuyeckass padora Ne 5. Pemenue | [1P Crp. |27
OKCHEPUMEHTAIBHBIX 33/Ja4 [0 TeMe 235 Henens
«MeTraibly.

55 KonTponbnas padorta Ne 5. VK3 28

Heaens
Paznen IV O0mme cBeieHust 00 opraHuvyecKux coeguHeHusx (94)
Yraesogopoasl (5 1)

56 Bo3HUKHOBEHUE U pa3BUTHE YUHM | Teopus A.M. bytnepoBa.  BanenTtHocTs, | §42 28
OpPraHMYECKON XUMUU — XUMUHU TOMOJIOTH, U30MEPHI, U30MEPHS Heaens
COEMHEHHH yrieposa.

57 Knaccudukanus u HoMeHKnarypa | KY YrneBonopossl. Knaccudukanus | §43 29
YTJIEBOIOPOOB. YTIEBOJOPOAOB. AIUKINYECCKHE U ITUKINICCKHIEC HeIeIs

y/B. IlpemenvHble ¥  HempeneiabHbIE  Y/B.
Pamukasl. CucremaTndaeckas, WA
MeXIyHapoaHasi HOMEHKIIATypa.

58 [Ipenenbublie yrieBomopoabl — ankabsl. | KY ATKaHBbl, oOmras dbopmyna, obmas | §44 29
XapaKTePUCTHKA, peaxknuu 3aMeIIeHus, HeJeIIs
raJIOreHUpoBaHus. ['aoreHonpon3BOIHBIE

59 HemnpenenpHabie yraeBogopoasl — KY Ankensl, o60mas ¢dopmyna, HOMeEHKimarypa. | §45 30
QJIKEHBI. Peakumn ~ mpucoenuHeHuss  (THAPUpPOBaHUE,
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ruapaTanus, nonumepusanus). KaudecTBeHHBIE HEIEs
peakuuu. Ilomumep.  Monomep.  CreneHb
MOJIMMEPU3ALUHU. DJIEMEHTAPHOE 3BEHO.

60 HenpenenpHbie YTIEBOIOPOIBI — | KV Anxunbl, oOmas ¢opmyna, HOMEHKIaTypa. | §46 30
AJIKUHBI. [Tpuponusie HMCTOYHUKHU Peakuun MIPUCOETUHEHHS. KauectBenHsbie HEJEs
YIII€BOJOPOAOB peaxkiuu.

Kucaopoacoaepxamme oprannyeckue coefuHeHus (2 4)

61 Kucnopoaconep:xaiue opraHndeckue YUHM | OyuknuonanbHas rpynna cnuptoB. Meranon. | §47 31

coenuHeHus. CupThL. OTaHoI. MHoroaromMHbIe CIIUPTHI HEJEs
(3Tunenrnukosp, raunepuH) — KauecTBeHHbIE
peaKkiuu.

62 Kap6oHoBBIE KHCITOTHI KY OyHKUMOHANbHAS ~ rpynmna-  KapOokcuiibHas | §48 31
rpynmna. Peaknus osrepudukanuu. CroxxHbIe HeJenst
3¢upsblL.

Buosornyeckn BakHble OpraHu4decKre coeJMHEeHUs1 (JKMpPbI, yri1eBoabl, 0eakn) (2 1)

63 YUHM | Xupel,  TAMmepuabl,  TUAPOJIU3  XKHPOB, | §49, | 32
Buonornyecku BaxxHble COSIUHEHUS — OMBIJIEHHE, MBIJIO. 50,51 | wenensa
YKUPBI, YTIIE€BOIbI, OEIKU YTneBosl, THAPOIN3, SHEpreTHYecKas ()yHKITHS.

AMMHOKHUCIOTHI, KapOOKCUITbHAS u
amuHorpynna rpynna. Ilentuanas — cBSI3b.
[lepBuuHas u BTOpHYHAs CTPYKTypa Oelnka.
Jlenatypanus.
64 O6o06maromuit ypok YOC3 32
Heaens
Pasznen V. Xumus u xku3ub (4 4)
YesoBek B Mupe BemecTn (2 4)

65 BemectBa, BpeHbIe 1115 310POBbs YUHM | YrneBonoponabl — 3arps3HUTENN OKpyxaromei | §52,5 | 33
YeJI0BEKa U OKPYKArOIEeH Cpeibl. cpeasl. ®peonsl. [Tecturuapl. TOKCHUHBL. 3 HEAENs
[Tonumepsr. [Tonumepsr. Teduon. [Honmunponumnen.

[TonuBuHUIXNOpKI. DEHOIIIACTEHI.
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66 Munepansuble  ynoOpenuss Ha BameM | KY A3zotHble, hochOopHBIC U KaTUHHBIE YI00peHUs §55 33
yuactke. IIpakTmueckass padora Ne 6. HEeJeIs
MunepasbHble yI00peHus. Crp.

293
IIpou3BoACTBO HEOPraHNYeCKUX BelleCTB U UX MPUMeHeHHe (24)

67 [lonsatne o xumuueckoil TtexHonoruu, | YUHM | IlpousBoxactBo cepHoii kucnotel. Yyryn. Ctanb. | §56 34
METaJLTypPTHsL. [TpousBoaCcTBO u Heaens
MpUMEHEHHE YyTryHa U cTaiu. BrnusHue Ha
OKPY’KAIOIIYIO CPENyY.

68 O6o06maromuii ypok YOC3 34

Heens
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