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IHosicHuTe IbHAS 3alIMCKA.

Pabouas nporpamma 9 kiacca (aByx4dacoBas), 68 4acoB B roji, COCTaBJIeHa Ha
ocHoBe [IpuMepHOil mporpaMMbl OCHOBHOT'O 00IIIETO 00pa30BaHusI MO XUMHUH,
IpOrpaMMbl Kypca XUMHH JIJIst 8-9 Ki1accoB 0011e00pa30BaTENbHBIX YUPEKACHUMI
(aBTop Ky3nernora H.E. u ap.), 2004 r. u B cooTBeTCTBUE C (DenepaibHBIM
KOMITOHEHTOM T'OCYJIJApCTBEHHOTO CTaHapTa OCHOBHOI'O OOIIIET0 00pa3oBaHus 10
XUMUHU.

VYyeonnk Kysunenosa H.E., Turosa U.M., I'apa Xumus 9 knacc.
M.:Benrtanal pad, 2020 r

Ilnanupyemble npeaMeTHBIE Pe3yJbTAThl 0CBOCHUS Y4eOHOI0 nmpeaMera
«XuMua» 9 kiaacce

®I'OC HOBOro MHOKOJICHUS YCTaHaBJIUBACT Tp€6OBaHI/ISI K JIMYHOCTHBLIM,
MCTAIIPpCAMCTHBIM U ITPCAMCTHBIM pPC3YyJIbTaTaM O6y‘-IaIOHlI/IXC5I.

Ilpeomemuvimu  pe3ynrbmamamu OCBOCHUS BBITYCKHHKAMH OCHOBHOM
IIKOJIBI TIPOTPAMMBI IT0 XUMHUH SIBJISIFOTCS:

B no3HaBatenabHOM cdepe:

- JaBaTh OIPCACIICHUS H3YYCHHBIX IIOHATHN: BEHICCTBO (XMMHYECKUI
3JIEMEHT, aTOM, MOH, MOJICKYJIa, KpUCTaJUTMYEeCKasl pelieTKa, BeIEeCTBO, MIPOCThIC U
CIIOKHBIC BEIIECTBA, XHMMHYECKas (opMylia, OTHOCHTEIbHAs aToOMHas Macca,
OTHOCHTEJIbHAS MOJICKYJIIPHAs. Macca, BAJICHTHOCTb, OKCHIbI, KMCIIOThI, OCHOBAHHS,
coJi, aM(pOTEePHOCTh, HHAUKATOP, MEPHOINICCKUIN 3aKOH, IEPHOANYCCKAs CHCTEMA,
neproarueckas TaduIa, U30TOIbI, XUMUYECKasi CBsI3b, JIEKTPOOTPHUIIATESILHOCTD,
CTCTICHb OKHCJICHHS); XMMHUYECKas PeaKius (XMMHUECKOe YpaBHCHHE, OKUCIICHUE,
BOCCTAHOBJICHHE), TCHETHYECKas CBS3b, JJICKTPOJIMTHYCCKAs  JTUCCOLIMAIINA,
CKOPOCTh XUMHUYCCKOHN pPEaKIuu, THIPOJIN3, aJTIOTPOIIHS,

- ONHKCBHIBaTh JICMOHCTPAIlMOHHBIE U  CaAMOCTOSITCIIBHO TPOBEICHHBIC
OKCIIEPUMEHTBI, HCIIOJIB3YsS JUISl 3TOT0 C€CTECTBEHHBIN (PYCCKHi) SI3BIK M SI3BIK
XUMUH,

- OMKCHIBATH U Pa3INnyaTh U3yUYCHHBIC KJIACChI HEOPTAHUYCCKUX COCTUHCHHMIA,
IPOCTHIC U CIIO’KHBIC BEIIECTBA, XUMUYCCKUE PEAKIIHH;

- KJ1acCU(UITUPOBATh U3YUYCHHBIC OOBEKTHI U SIBICHHUS,

- HaOJIOaTh JEMOHCTPHUPYEMbIC M CaMOCTOSITCIIBHO IMPOBOIUMBIC OIIBITHI,
XUMHUYCCKHE PEAKIMH, TPOTEKAOIINE B IPUPOJIC U B OBITY;

- JieNaTh BBIBOJABI W YMO3AKIIOUCHHMS W3 HAONIOJCHUH, H3YYCHHBIX
XUMHUYECKHUX 3aKOHOMEPHOCTEH, MPOTrHO3UPOBATh CBOMCTBA HEM3YUYCHHBIX BEIICCTB
10 aHAJIOTHUH CO CBOMCTBAMH M3YUCHHBIX;

- CTPYKTYypHUPOBaTh H3YYCHHBIH MaTepHall ¥ XUMHYECKYI0 HH(OPMAIHIO,
HOJYYEHHYIO M3 IPYTUX HCTOUYHHUKOB;




- MOJIEJIMPOBATh CTPOCHUE aTOMOB 3JIEMEHTOB IEPBOIO — TPETHETO MEPUOIOB
(B pamMKax M3yu4eHHBIX MOJIOKEHUN Teopuu J. Pezepdopaa), crpoeHue mpocTermmx
MOJIEKYL.

B 11eHHOCTHO-OpUEHTALMOHHOU cdepe:

- AQHAJIW3UPOBATH M OLEHHUBATh IOCIEICTBUS I OKpPYXAIOWEH Ccpeabl
OBITOBOM W  TNPOM3BOJACTBEHHOM  JIEATEIBHOCTH  YEJIOBEKA, CBA3AHHOHW C
nepepabOTKOM BEILIECTB,;

-[IOHUMAaTh 3HAYEHHME HAyYHbIX 3HAHMM JUIs aJanTaluyd  4YeJoBeKa B
COBPEMEHHOM JAMHAMHUYHO U3MEHSIOIIEMCSI U Pa3BUBAIOLIEMCS MUPE, BOZMOKHOCTb
pPa3yMHOI'0 MCHOJIB30BaHUS JOCTHKECHUH HAyKH M COBPEMEHHBIX TEXHOJIOTWH JIs
JaJIbHENIIETO pa3BUTHS YEIOBEYECKOTO OOIECTBA.

B tpynosoii chepe:

- TPOBOJIUTH XHWMHUYECKHH OKCIIEPUMEHT, OO0pamarbcs ¢ BEIICCTBAMH,
HCIIOJIb3YEMBIMH B JKCIEPUMCHTAIBHOM ITO3HAHWUM XHMHH W B TIOBCEIHEBHOM
’KWU3HHU, B COOTBETCTBHUH C IIPaBUJIaMU TEXHUKH 0€30MMacHOCTH.

B cdepe 6e30macHOCTH )KU3HEAEATETbHOCTH:

- OKa3bIBaTh MEPBYIO MMOMOIIL ITPU OTPABJICHUSX, O’KOTaX U JPYyTUX TpaBMaXx,
CBSI3aHHBIX C BEIIECTBAMHU U JaOOpaTOPHBIM 000PYAOBAHUEM.

B pe3ynbTaTe n3yueHus XUMHUH B Kypce 9 Kilacca BbITYCKHUK JIOJKEH

3HAMb/NOHUMAMb:

- XMUMHUYECKYI0 CHUMBOJIMKY: 3HAaKH XHUMHUYECKHUX OJJIEMEHTOB, (DOPMYJIBI
XUMUYECKUX BEIIECTB U YPABHEHUSI XUMUUYECKUX PEAKIINIA;

-BaXXHEUIIIMEe XUMHUUECKUE MOHSITHUS: XUMUYECKUN 3JIEMEHT, aTOM, MOJIEKYJIa,
OTHOCHUTEJIbHBIE aTOMHasi W MOJIEKYJISipHas MacChl, WOH, XUMHUYECKas CBSI3b,
BEIIECTBO, Kiaccu(uKaius BEHIECTB, MOJIb, MOJISIpHAsT Macca, MOJISPHBIM 00BeM,
XUMUYECKasi peakiusi, KiacCU(UKAIMS pEaKluid, SJICKTPOJIUT U HEIJIEKTPOJIUT,
ANEKTPOIUTUYECKAS] TUCCOLMAIUS, OKUCIUTEIb U BOCCTAHOBUTEIb, OKUCIICHHE U
BOCCTAHOBJICHUE;

- OCHOBHBIE 3aKOHbl XMUMHUHU: COXPAHEHHS MAacChl BEUIECTB, MOCTOSIHCTBA
COCTaBa BEIIECTBA, 3aKOH ABOTrajpo, MEPUOJUYECKHI 3aKOH;

- TIepBOHAYaIbHBIE TIPEACTaBIECHUS 00 OPraHMYECKUX BEIECTBAX : CTPOCHUE
OpPraHUYeCKUX  BEIIECTB  ;  YIVIEBOJOPOJABI-  METaH,  JTaH,  OTHUJICH;
KHCJIOPOJIOCOEPKAINE OPTaHUYECKUE COSTUHEHMS: CIOUPTHI - METaHOJ, ITaHOJI,
[JIMIEPUH; KapOOHOBBIE KHUCIIOTHI ; OMOJOTMYECKH Ba)KHBIC BEIIECTBA : KUPHI,
YTJICBOJIBI, YKUPBI, OCTKHU.

ymemb:

- Ha3bIBaTh XUMUYECKUE PJIEMEHTBI, COEJUHEHHS N3YUYEHHBIX KIJIACCOB;

- OOBSACHATH (PUBNYECKHA CMBICI aTOMHOTO (TIOPSIKOBOTO) HOMeEpa
XUMUYECKOTO 3JIEMEHTAa, HOMEPOB TPYIIbl W MEpUOJd, K KOTOPBIM DJIEMEHT
MPUHAIIEKUT B iepuoandeckont cucreme [[. 1. MenzaeneeBa; 3aKkOHOMEPHOCTH




W3MEHEHUSI CBOWCTB JJIEMEHTOB B MNPEAEIaX MaJbIX M TJABHBIX MOATrPYIII;
CYIIIHOCTh PEaKINii HOHHOTO 0OMEHa;

- XapaKTepHu30BaTh XMMHUYECKHUE AJEMEHTHI (OT BOJOpOJa A0 KalbIus) Ha
OCHOBE HX TMOJIOKEHUs B Tniepuoamueckor cucreme JI. WM.MenneneeBa u
OCOOCHHOCTEM CTpPOCHHUS HMX aTOMOB; CBS3b MEXKIY COCTaBOM, CTPOCHHUEM U
CBOMCTBaMH BEILIECTB; XMMUUYECKUE CBOMCTBA OCHOBHBIX KJIACCOB HEOPTaHUYECKUX
BCIIICCTB;

- OTIPEACIIATH COCTaB BEIIECTB MO UX (HopMysiaM, IPHHAIICKHOCTD BEIIECTB K
ONPEAECICHHOMY KJIACCY COEAWHEHUM, TUIbl XUMHUYECKUX PEAKIUW, BAJCHTHOCTh U
CTCIICHb OKHCJICHUS DJIEeMEHTAa B COCAUHCHUSAX, THUII XHMHYCCKOM CBSI3H B
COEMHEHUSX, BO3MOXHOCTh IPOTEKAHUSI PEAKIIU HOHHOTO OOMEHA;

- COCTaBIIATH (YOPMYJIBI HEOPTAaHUYECKUX COCTUHEHUN M3YYCHHBIX KJIACCOB;
CXEMbI CTPOCHMSI aTOMOB MEpBbIX 20 37eMEHTOB nepuoauyeckoin cucremsl [, .
MeHneneeBa; ypaBHEHU XUMUYECKUX PEAKIIUN;

- o0pamaTbecs ¢ XUMUUECKOH TTOCYI0M 1 1a00paTOpHBIM 000pYy1I0BaHUEM;

- pacmo3HaBaTh OIBITHBIM ITyTEM KHUCJIOPOJ, BOJOPOJ, YIJIEKUCIIBIA Ta3,
aMMHMaK; pacTBOPHI KUCIIOT U IIeI0UYeH, XJIOPUI-, CyJIbdaT-, KapOOHAT - HOHBI;

- BBIUHMCIIITh MAacCCOBYIO JIOJIIO XHMHYECKOTO »dJIeMeHTa I10 (dopMmyIie
COCIMHEHHS; MaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; KOJIMYECTBO BEIIECTBA, 00bEM
WJIM MaccCy 10 KOJWYECTBY BEIIECTBA, 00bEMY HIIM MAcCe PEareHTOB MU MPOJTYKTOB

peaKkuuu;
-IPOBOJIUTh ~ CAMOCTOSITEBHBIA MOUCK XUMHUYECKOM HWH(pOpMAIUu C
UCIIOJIb30BAaHUEM PA3JIMYHBIX MCTOYHUKOB (HAYYHO - TMONYJIAPHbIE W3JIaHUA,

KOMITHIOTEPHBIC NCTOYHHUKY JTAHHBIX )
- 17151 6€30MacHOro oOpaleHus ¢ BEIIECTBAMU U MaTepualaMu;
- OKOJIOTUYECKH TPAMOTHOTO TTOBEJCHUS B OKPYIKAIOIICH CpeIe;
- OIEHKH BIIMSHHSI XUMHUUYECKOTO 3arpsS3HEHUS OKPYIKAIOIIeH CpeIbl Ha
OpraHu3M YeJIOBEKa,
- KPUTHYECKOU OTICHKH WH(OPMAITUHU O BEIIECTBaX, UCIIOIb3yEMBIX B OBITY;
- IPUTOTOBJICHUS PACTBOPOB 3aITaHHON KOHIICHTPAIIHH.

Memanpeomemuvimu pe3yibmamamu OCBOCHHUs BBITYCKHHKaMU OCHOBHOM
LIKOJIBI IPOrPaMMBbI IO XUMUH SIBJISIFOTCS:

- HCMOJb30BAHME YMEHUU W HABBIKOB pAa3JIMYHBIX BHUJIOB IO3HABATEJIBHOMN
NEATENbHOCTH, IPUMEHEHHE OCHOBHBIX METOJOB  IIO3HAHUS  (CHUCTEMHO-
UH(GOPMAIIMOHHBIA  aHaIW3, MOJEIUPOBaHUE, HAOJIIOJAEHUE), I U3YYeHUS
PA3JIMYHBIX CTOPOH OKPYkKAIOIIEN JEUCTBUTEIIBHOCTH;

- UCIIOJIb30BAaHUE OCHOBHBIX WHTEJIEKTY AJIbHBIX orepanui:
dbopMynIupoBaHUE THUIOTE3, aHAJIM3 MW CUHTE3, CpaBHEHHE, 000O0IIeHuE,
CUCTEMaTHU3AalMsl, BBISBICHUE PUUYNHHO-CIICJICTBEHHBIX CBSI3€H, TOMCK aHAJIOTOB;

- YMEHHE T€HEpUPOBATh UJIEU U ONPEAEIATh CPEICTBA, HEOOXOAUMBIE AJIs UX
peanu3anuu;

- YMEHHE ONpeNeNsITh LEeIH W 3a7aud JAESITeIbHOCTH, BBIOMpPATh CpPEICTBa
peanu3anuu Ueau U IPUMEHSTh UX Ha IPAKTHUKE;



- HCIIOJIb30BAHUE PA3IUYHBIX HCTOYHUKOB MJISl TMOJYYCHHS XUMHUYECKON
uH(pOpMaIny;

-OBJIa/ICHUE HABBIKAMHM CaMOCTOSITEJIBHOTO IMPUOOPETEHUs HOBBIX 3HAHUH,
OpraHu3aluy yueOHOU JesTEIbHOCTH, TOMCKA CPEACTB €€ OCYIIECTBICHUS;

-yMEHHUE IUIaHUPOBaTh, KOHTPOJIUPOBATh U OLIEHUWBATH Y4eOHbIE JAECHCTBUS B
COOTBETCTBHUHM C [TOCTABJICHHOM 3a/1a4eil U yCIOBUSIMH €€ pealln3allly;

-[IOHUMaHUe MpoOJIEMBbl, YMEHUE CTAaBUTh BONPOCHI, BBIABUIaTh TMIIOTE3Y,
JaBaTh OMpECNICHUs MOHATHIM, KIaCCHPHUIMPOBATh, CTPYKTYPUPOBATh MaTepHa,
OPOBOAWTH  AIKCHEPUMEHTHI,  ApPTyMEHTHUPOBAaTh  COOCTBEHHYIO  MO3UIHIO,
(opMyIMpPOBATH BHIBOIBI U 3aKIIOUCHUS;

- YMEHHUE BOCTIPUHUMATh, CUCTEMATU3UPOBATh U MPEIBSIBIATH HHPOPMAIIIO
B CJIOBECHOM, 00pa3HOW, CUMBOJIMYECKON (popmax U nepepadaThiBaTh MOJIYYEHHYIO
WH(GOPMAIIMIO B COOTBETCTBUM C TIOCTABJICHHBIMU 33a4aMHu;

- YMEHHE MePEeBOIUTH HHPOPMAIUIO U3 OJTHOM 3HAKOBOW CUCTEMBI B IPYTYIO;

-yMEHHE CBOOOJHO, TPAaBUJIBHO U3JIaraTb CBOM MBICIM B YCTHOM U
MCbMEHHOU (hopme;

- CIIOCOOHOCTh OPraHU30BBIBATH CBOIO )KM3Hb B COOTBETCTBUH C OOIIECTBEHHO
3HaYUMBIMHU MIPEICTABICHUSIMU O 3JJ0POBOM 00pa3e *KHU3HU;

-BBIIIOJIHEHUE T103HABATEIbHBIX U MPAKTHUUECKUX 3a/JaHUN, B TOM YHUCIE C
UCIIOJIb30BaHUEM IPOEKTHOM JI€ATENbHOCTH, HA YPOKaX U B JOCTYIHOM COLIMAIbHON
MPaKTHKE;

- YMEHHE B3aUMO/ICHCTBOBATH C JIIOJABMH, pa00OTaTh B KOJUICKTHBE;

- OBJIQ/ICHUE CBEJICHUSIMH O CYIIIHOCTH H OCOOEHHOCTAX O0BEKTOB, MPOIIECCOB
U SABJICHUHN NEeNCTBUTECIbHOCTH

JlesiTenbHOCTh  OOpa30BaTEIBHOTO YUPEXKICHUST OO0IIero oOpa3oBaHUS B
OoOy4eHHUM XUMHUHU JIOJDKHA OBITh HalpaBieHa Ha JOCTHXKEHUE BBIITYCKHUKAMHU
CIEAYIOLIUX IUYHOCHIHbBIX PE3Y/IbINAmO6:

- B LICHHOCTHO-OPUEHTALIMOHHON c(epe : UyBCTBO TOPAOCTH 32 POCCUHCKYIO
XUMHAYECKYK0 HayKy, TI'yMaHu3M, OTHOILIEHHME K TpYyay, LEICyCTPEMIICHHOCTD;
BOCIIUTAHUE OTBETCTBEHHOI'O OTHOILIECHMS K IIPUPOJE; CTPEMIICHHE K 3J10POBOMY
oOpa3y XKu3HH; (POPMHUPOBAHUE XUMHUKO - IKOJIOTUYECKON KYJIbTYpPBI, SBIISIOLIEHCS
COCTaBHOM 4YacThbIO DJKOJOTMYECKOW U  o0med KyJabTypbl, W  HAy4yHOTO
MUPOBO33PEHUS;

- B TpyAoBOH cdepe: TOTOBHOCTh K OCO3HAHHOMY BBIOOpY JalibHEHIIEH
00pa3oBaTeNbHON TPAEKTOPUH, YMEHHE OIICHMBAaTh CHUTYAllMI0 M OINEpPaTUBHO
OpUHUMATh  PEIICHHs, HaXOAUTh  aJCKBATHbIE  CIOCOOBI  TMOBEACHUS U
B3aMMOJICUCTBHSI C TAapTHEpaMH BO BpeMsi Y4eOHOW W HUIPOBOM JEATEIbHOCTH,
pa3BUTHE TOTOBHOCTH K PELICHUIO TBOPYECKHUX 3a/ad, CIIOCOOHOCTH OIICHUBATH
npoOJeMHbIE CUTyallMd M OINEpPaTUBHO NPUHUMATh OTBETCTBEHHBIE pEILICHUS B
pa3IMuYHBIX  MPOAYKTHBHBIX  BUAAX  JEATENBHOCTH  (yuyeOHasi, TMOUCKOBO-
HCCIIEI0BATENbCKas, IPOEKTOPHAS, KPYXKKOBAst U Ap.);

- B TO3HABATEIbHOW (KOTHUTHBHOM, MHTEIUICKTyalbHOU) chepe — yMEHHe
YOPaBIISATH CBOEH MO3HABATEIBHOM IEATEIHOCTHIO, (OPMUPOBAHUE



MO3HABATENbHON M MH()OPMAILIMOHHONW KYJIbTYphl, B TOM YHCIIE€ Pa3BUTHE HABHIKOB
CaMOCTOSITENIbHOM paboThl € Y4YEeOHBIMH MOCOOUSIMH, KHUTAMH, JOCTYITHBIMHU
COBPEMEHHBIMU NH()OPMALIMOHHBIMU TEXHOJIOTUSIMH.

Conep:xanue yueOHOro npeaMera « Xumus» 9 kiaace

IToBTOpEeHMe Kypca xumuu 8 kiaacca (24).

XUMHYECKHE DJIEMEHTBI M WX CBOMCTBA. llepumoguyueckuil  3aKoOH.
3aKOHOMEPHOCTH M3MEHEHHUSI CBONCTB »JJIEMEHTOB B IIEpUOJIaX U TpyIax.
OTHOcuTENbHAsT AJIEKTPOOTPUIIATEIBHOCTh, CTENEHb OKUCJICHUS. BalleHTHOCTb.
Tunbl XUMUYECKON CBSI3U. TUIBI KpUCTAIUIMYECKUX pelieToK. CBEeIeHU O COCTaBe
(obmue dhopmyIibl cocTaBa) U HOMEHKJIATYPe OCHOBHBIX KJIACCOB HEOPTaHUUYECKUX
COCJIMHCHMMU.

JemoncTpamun. 1. OOpasmpl HEOPraHMYECKUX coeauHeHmid. 2. Monenu
KPUCTAINIMYECKUX PEIIeTOK. 3. OMbITHI, pacCKphIBAIOIINE B3aUMOCBSI3b CTPOCHUS U
CBOMCTB: a) BO3rOHKa #oja; 0) HarpeBaHue Ha(TaIMHA U KBaplla, B) HarpeBaHUE
cepbl M TmoBapeHHOW conu. 4. KomrmuiekT koaorpamMm H ciaigioB «OCHOBHBIE
MOHSTHUST XUMUN.

JlaGopaTopHublii onbiT. Pabotra ¢ oOpas3iamMud OKCHUIIOB, COJICH, KHUCIOT,
OCHOBAaHUHU.

Paznean I. Teoperudeckue ocHoBbl xumuu (164).

Tema 1. Xumuuyeckue peakuuu ¥ 3aKOHOMEPHOCTH UX NpoTekanus (44).

DHepreTuka XMMUYECKUX peakiuil. DHeprus akTuBauuu. TemnoBoi 3P ¢deKT.
Tepmoxumuyeckoe ypaBHeHUE. XHUMHYECKass KHHETHMKA. CKOpOCTh XMMHYECKOU
peakuuu. @DakTOpbl, BIMSIOIME HA CKOPOCTh XHWMHUYECKOW pEaKIHUH. 3aKOH
NENUCTBUSL Macc. 3aBUCUMOCTh CKOPOCTH OT yCJIOBUH MpoTeKaHus peakiuu. Katanms
U Katanuszartopbl. OOIIMe CBEJEHHS O TOMOTEHHOM M T€TepOTeHHOM KaTaju3
XUMUYECKOEe paBHOBECHE, BIMSHHE pa3IMYHbIX (HAKTOPOB HA CMEIIECHUE
paBHOBecHs. MeToj| onpeeseHusl CKOPOCTH XUMHYECKUX PEaKIUil. DHEPreTUKa
numa. KanopuitHocTh 0€7TKOB, KUPOB, YTIEBOOB.

Jemoncrpanun. 1. 3aBUCMMOCTh CKOPOCTH pEaKIUU OT KOHLEHTPALUH
pearupyromumx BEUIeCcTB. 2. 3aBUCUMOCTb CKOPOCTH PEAKLUU OT TEMIIEPATYPHI. 3.



3aBUCHUMOCTh CKOPOCTH PEAKIIMU OT IPUPOJIbI pearupyromux Beuects. 4. Bnusnue
KOHIICHTpAIlU pearupyrolnx BelIeCTB Ha XMMHYECKOE paBHOBecHE (Ha MpUMeEpe
B3auMoiericTBus xyopuaa xkenesza (III) ¢ pomanumom kamus). 5. B3aumogelictBue
QMIOMUHUSL C MOJOM B MPUCYTCTBHHM BOJbl. 6. B3auMopnelcTBue mNEpOKCUAa
Bojgopoza ¢ okcuaoM maprania (VI). 7. Jumepusanus okcuaa azora (1V).

JlaGopaTopHbie onbIThl. 1. ONBITHI, BBIACHSIOIINE 3aBUCUMOCTh CKOPOCTH
XUMHUYECKON peakIMu OT MPHUPOJbl PEarupyronmx BEIIeCTB (B3auMOACHCTBUE
[MHKA C COJSHOM M YKCYCHOM KHCIOTamMHu), OT IUIOLAAM TOBEPXHOCTH
CONPUKOCHOBEHHUSI (B3aMMOJIEUCTBUE PA3JIMYHBIX MO pa3Mepy TpaHyd ILUHKA C
COJISHOM KHCJIOTOM), OT KOHIICHTPALlUU U TeMIEepaTyphl (B3aMMOJEHCTBUE OKCHIA
mMean (II) ¢ cepHOM KHCIOTOM pa3IMYHOM KOHIICHTpAIlMM TIPU  Pa3HBIX
temneparypax). 2. [lonyuenue okcuaa cepol (IV) U okuciieHre ero B mpucyTCTBUU
KaTanau3aropa.

Pacyernbie 3amayu. 1. PacyeTsl Mo TEPMOXMMHYECKUM YpPABHECHHSAM. 2.
Buviuucnenue ckopocmu xumuueckou peakyuu no KUHEMUYECKOMY YPAGHEeHuro. 3.
Buviuucnenue ckopocmu xumuueckoii peakyuu no epaguxy ee npomeKaHusl.

Tema 2. PactBopsbl. Teopus diekTposiuTndeckoi aucconuanuu (124)

IloHaTie 0  pacTBOpax:  ONpPEACIIEHUE  PacTBOPOB,  PACTBOPUTENH,
PacTBOPUMOCTD, KJIaCCU(PHUKALIKS PACTBOPOB.

[Ipenmocpuiku BO3SHUKHOBEHUS TEOPUH IEKTPOIUTHYECKON TUCCOLHALNH.
Wneun C. Appennyca, J[.11. Menneneena, 1M.A. KabiykoB u 1pyrux y4eHsbIX.

DJIEKTPOJIUTHI U HEAJIEKTPOIUTHI.

JIumonpHOE CTPOEHHE MOJIEKYJIbl BoAbl. lIpomeccel, mnpoucxonsmme ¢
ANEKTPOJIMTAMU TNIPU PACIIABICHUM M PACTBOPEHUM BELIECTB B BoJEe. Poib BOIbI B
MIPOLIECCE DJIEKTPOJMTUYECKONM Juccouuanuu. Jlucconmanuss 3JIEKTPOJIUTOB €
pa3HbBIM THUIIOM XHUMHYecKoW cBsi3u. CBolicTBa HMOHOB. Kpucmannozuopame.
TennoBele SBIECHUS, CONPOBOKAAIOIINE IMPOLECC PACTBOPEHUS.

OcHOBHBIE MOJOXKEHUS TEOPUU PACTBOPOB. CUIIBHBIE U CJIa0bIE JIEKTPOJIUTHI.
Crenenp nucconuanuu. KoHcranTa nucconuanum.

Peaknyu moHHOro ooMena. XMMHYECKHUE CBOMCTBA KHUCIIOT, COJIEH U OCHOBAH
UB CBETE TEOPUHU JICKTPOJIUTUYECKON NUCCOLIUALUN.

[Iunponuz coneit. OOMeHHBIE peakiui. XUMHUYECKUE CBOMCTBA KHUCIIOT, COJEH
M OCHOBAHMM B CBETE€ TEOPUHM JJIEKTPOJUTHYECKON nucconmanuu. Kparkue
CBEJICHUS O HEBOJHBIX PACTBOPAx.

Pacuernble 3agaun. PacueTsl N0 XMMHUYECKUM YPABHEHHUSIM, €CIIM OJHO W3
pearupymoImux BeIecTB JaHO B U30BITKE.

Jemoncrpanuu. 1. VMcneiTanue BemecTB, MX PacTBOPOB M PacIUIiaBOB Ha
ANEKTPUUECKYI0 MNpPOBOAMMOCTb. 2. BumsHue pas30OaBiieHuss Ha  CTENEHb
aucconuan. CpaBHEHUE 3JEKTPUUYECKON MPOBOAUMOCTH KOHLUEHTPUPOBAHHOIO U
pa30aBIEHHOTO pAcTBOPOB YKCYCHOWM KHUCHOTHL. 3. JIBMKEHHWE WOHOB B
sanexktpuueckom tmone. 4. IlomyueHue HEBOAHBIX pacTBOpoB. S. BrusiHue
pacTBOPUTEII HA THCCOUMALMIO (B KAY€CTBE PACTBOPUTENEH — COJISIHAs KUCIIOTA,
IUATUIIOBBIN 3QHpP, STUIOBBINA COUPT, TOIyo). 6. ['maparanus u AeruapaTanus



MOHOB (Ha mpuMepax O€3BOAHBIX COJEH W KPHUCTAIIOTHAPATOB XJIOpUaa KoOambTa
(I1), cynsdaro memau (I1) u aukens (1I).

JlaboparopHuble onbIThbl. 1. Pabota ¢ mnaukaropamu. 2. Peakinuun obmeHa
MEXKy pacTBOPaMH 3JIEKTPOIUTOB. 3. Pa3/ielieHne OKpalIeHHbIX BEIIECTB METOJIOM
TOHKOCJIOWHON xpomarorpaduu. 4. XUMHYECKHE CBOWCTBA PACTBOPOB KHUCIOT,
COJICW U OCHOBaHMWU. S. [ MIposm3 pacTBOPOB COJIEH.

Paznes II. DneMeHTBI - HeMeTAJJIBI U UX BaXKHellne coequHeHus (244)

Tema 3. O0mas xapakrepucTHKa HeMeTaJ10B (34)

XumMH4YecKue  3IJIeMEHTbl —  HeMeTaJIbl. Pacnpoctpanenue
HEMETAUTMYECKUX 3JIEMEHTOB B mpupoje. [lonokeHue 3J1eMEHTOB-HEMETAIUIOB B
nepuoauyeckoi cucteme. Hemeramnuueckue p-snemMeHTsl. OCOOCHHOCTH CTPOEHUS
UX aTOMOB: OO0IIMe 4epThl U pazinuuus. OTHOCUTEIbHAS AJICKTPOOTPHUIIATEIIBHOCTb.
CreneHn OKUCIIEHUS, BAJICHTHBIE COCTOSIHUSI aTOMOB HEMETAJJIOB. 3aKOHOMEPHOCTHU
U3MEHEHUs 3HAYCHUM 3TUX BEJIMYMH B IIEPUOJAX M TPyIIax IEPUOJIUYECKOU
cucreMbl. PanuoaktuBHBIE H30TOIBL. M30TONBI HEMETaIOB, WX IPUMEHCHUE.
XapakTepucTUKa yriepoIHOIO METO/1a, IPUMEHSIEMOT0 B Pa3HbIX 00JIACTIX HAYKHU.
3arpsi3HEHHUE OKPYKAIOWIEH Cpellbl PaauOU30TONAMH; OCHOBHBIE MCTOYHHUKHA X
nocryruieHuss. TunuyHbie (GOpMBI BOJOPOJHBIX U KHUCJIOPOAHBIX COCAMHEHUMN
HEMETAJLIOB.

IIpocThie BemecrtBa — HeMmeTaibl. (OCOOEHHOCTHM UX CTPOCHHS.
OO0ycOBIEHHOCTh (PU3NYECKUX CBOMCTB (arperaTHOro0 COCTOSIHUSA, TEMIIEpaTyphbl
MJIABJICHUS, KUIICHUS, PAcTBOPUMOCTH B Bojie) cTpoeHueM. KoHkpeTuzarus
3aKOHOMEPHOCTH Ha IPUMEPE T'AJIOTEHOB.

Annotponus. [IporHo3supoBanue cnocoOHOCTH 3JIEMEHTOB K 00pa3oBaHUIO
AJUTOTPOIHBIX BUIOU3MEHEHUNW Ha OCHOBE OCOOEHHOCTEW CTpOEHHS HX aTOMOB.
Amnorponust yriepona u kpemuus, ¢ocdopa, cepbl. OO0YyCIOBICHHOCTh CBOWCTB
AJUTOTPOIIOB OCOOEHHOCTSIMU CTPOEHUS, UX IPUMEHEHUE.

XUMHAUYECKHE  CBOWCTBA  NIPOCTBIX  BELIECTB-HEMETAUIOB.  [IpuunHBI
XUMUYECKONM MHEPTHOCTH OJaropoJHBIX Ta30B, HU3KOM aKTUBHOCTH a30Ta,
OKHCJIMTEIIbHBIX CBOWMCTB M JIBOMCTBEHHOI'O IOBEACHUS CEpBI, a30Ta, Yriepoaa u
KpPEeMHHUSI B OKHCJIMTEIbHO-BOCCTAHOBUTENIBHBIX peakiuax. OOiue CcBoHCTBa
HEMETAJUIOB U CIIOCOOBI UX MOITYYEHUSI.

Boagopoanbie  coequHeHHUs:T  HeMeTA/LIOB. @OpMbI  BOJOPOJAHBIX
COeITMHEHH M.

3aKOHOMepHOCTI/I N3MCHCHUA (bHSI/IKO-XI/IMI/I‘leCKI/IX CBOWCTB BO)IOpOIIHBIX
COCMHEHUN B 3aBUCUMOCTH OT OCOOEHHOCTEM CTPOCHHUSI aTOMOB OOpa3yIOIIUX HX
AJIEMEHTOB (Ha TpUMEPE COCIWHEHHS DJIEMEHTOB BTOporo mnepuoja). CBoicTBa
BOJIHBIX PACTBOPOB BOJIOPOJHBIX COCIUHEHUN HEMETAIOB. KHCIOTHO-OCHOBHAas
XapaKTEPUCTHUKA UX PACTBOPOB.

Bricnme KI/IC.HOPOIIHBIC COCINMHCHUS HEMECTAJIJIOB. OKCI/IJIBI u FI/I)IPOKCI/IJIBI.
Hx cocras, cTpoeHne, CBOMCTBA.

Tema 4. Iloarpynna Kucjaopoaa u eé THNUYHbIE NpeAcTABUTEIN (74)



O0mass xapakTepuCcTHKAa HEMETAJUIOB MNOATPYNNbI  KHCJIOPOAA.
3aKOHOMEpHbIE W3MEeHeHus B mnoapymme. dusndyeckne M XUMUYECKHUE CBOMCTBA
XaJIbKOTEHOB — TIPOCTHIX BEHIECTB. XaJlbKOICHHUBI, XapakTep HUX BOJHBIX
pactBopoB. buonornueckue ¢pyHkuuu xaiabkoreHos. Kuciaopoa u o3o1. Kpyrosopot
kuciopoaa B npupoje. Cepa kak npoctoe BemecTBo. Atotponus cepsl. [lepexon
AJUTOTPONHBIX (GopM Jpyr B jApyra. XvUMHYEeCKue CBOMCTBa cepbl. [IpumeHeHue
ceppl. CepoBojoposa, CTpoeHue, (QU3MYecKue U XUMHUYECKHE CBOMCTBA.
BoccranoButensHble  CBOMCTBa cepoBofopona. KauecTBeHHass peakiusi Ha
cepoBojiopoa U cylbduasl. CepoBogopoa u cyibduasl B npupoae. BosaeiicTBue
CEepOBOIOPOa Ha OpraHu3M uesoBeka. [lomydenne cepoBogopoa B 1ab0paTopuu.

Kuciiopoacoaep:kamue coennnenus cepsl (IV).

Oxkcupn cepol (IV). Cepnaucras kucnora. CoctaB, CTpOEHHE, CBOWCTBA.
OKucaumenbHo-60CCMaHO8UMENbHbLE ceolicmea KUCTOPOOCOO0EPIHCAUIUX
coeounenuti cepovl (IV). Cynbdutel. I'uapocynbdutel. Kauecmseennas peakyusi Ha
cepHucmylo Kuciomy u eé coau. llpumenenue Kucaiopoocooeprcauwjux coeouHeHuil
cepul (1V).

Kucnopoaconep:xamue coenunenusi cepbl (VI)

Oxkcupn cepol (VI),coctaB, ctpoenue, cBoiicTBa. [lomydeHue oxcuaa cepbl
(VI). Cepnas kucnota, cocTaB, cTpoeHue, ¢pusnyeckue cBoricrBa. OcoOEHHOCTH €€
pacTBOpEHHMs B BOJE. XMMUYECKHE CBOMCTBA pa30aBICHHON U KOHIICHTPUPOBAHHOM
cepHOM KHCIOThl. OKHCIHUTENIBHBIE CBOWCTBA CEPHOM KHUCIOTHI. KauecTBeHHas
peakius Ha cyabdat-uoH. [I[pumeHeHne cepHOM KUCTOTHI.

KpyroBopoT cepsl B mpupoje. DKOJIOrMYECKHe NpoOJieMbl, CBA3aHHbBIE C
KHCIIOPOACOIEPKAIIUMH COEAUHEHUSIMU CEPBI.

Tema 5. Iloarpynmna a3zora u eé THNHYHBbIE PeACTABUTEIN (64)

O0mass xapakrepucTHKa 3JJIEMEHTOB moArpymnnbsl azora. CBoiicTBa
MPOCTBHIX BEIIECTB 3JEMEHTOB MOATPYIIBI a30Ta. Baxueliue BOAOpOAHBIE U
KUCJIOPOAHBIE COCIMHEHUSI JJIEMEHTOB TOAPYIIBI a30Ta, WX 3aKOHOMEpPHbIC
U3MEHEHUS. Mcmopus omKpbimus u uccie008anusi 21eMeHmo8 noO2Pynnbl a3omd.

A30T KaK 3JIeMEHT M KaK MPOCToe BemecTB0. XMMUYECKUE CBOKCTBA a30Ta.

Ammuak. CmpoeHnue, ceoticmea, 6000pOOHAsL CE513b MeHCOY MOJIEKYIAMU AMMUAKA.
Mexanuzm obpazosanus uona ammonusi. Cojii aMMOHUS, UX XUMUYECKHUE CBOWMCTBA.
KauecTBeHHas peakuust Ha MOH aMMoOHus. [I[puMeHenne aMmmuaka u

COJIE aMMOHUS.

Oxcnabl azora. Ctpoenue okcuaa azorta (II), okcuaa azora(IV). @usnueckue
1 XUMHu4eckue cBoiictBa okcuaoB azota (I1),(IV).

A30THasi KHCJI0TA, €€ COCTaB M CcTpoeHue. DU3MUYECKHE U XUMHYECKUE
CBOWCTBAa a30THOM KHUCJHOTHl. OKHUCIUTENbHBIE CBONCTBA a30THOW KHUCIIOTHI.
Cocmasnenue ypasHeHuil peakyuil 63aumMOO0eucmeusi a30MHOU KUCIOmMbl C
Memaniamu memooom snekmponnozo d6ananca. Cojm a30THOM KUCJIOTHI — HUTPATHI.
Kauecmeennvie peaxyuu mna azomuyo xuciromy u eé coau. Illonyuenue u
npuMeHeHue a30mHou KUCI0Mmbvl U e€ cojlel.

Kpyeosopom azoma & npupooe.



Docop Kak IEMEHT U KaK MPOCTOoe BelleCTBO.

Amnotporius ocdopa. dusznueckue M XUMHUECKHE CBOMcTBa (ocdopa.
[Tpumenenne Qochopa. BomopomHsie M KUCTOPOIHBIE coequHeHHs (ocdopa, ux
cBoiictBa. DocdopHast kuciota u e€ conu. KauectBennas peakmust Ha docdar —
WOH.

Kpyrosopot docdopa B npupooe.

Tema 6. Iloarpynmna yriepoaa (84)

OO0mas xapaKTepUCTHKA 3JIEMEHTOB MOATPYyIbI Yrjiepoaa.

DNEeKTPOHHOE CTPOEHUE aTOMOB JJIEMEHTOB MOJArPYIIIbl YIiepoaa, HX
pacupocTpaHEHUE B IPUPOJE.

Yriiepoa kak nmpocroe BellecTBO. AJUIOTPONUS yriepoja: aamas, rpadur,
dbymiepensl. AncopOuusi. XuMHUUECKUE CBOMCTBA yTiiepoa.

Kuciaopoanbie coennmHenusi yriepoaa.OKcuapl yriepoja, CTPOECHHE,
CBONCTBA, NOJIyYyeHHE. YTOIbHasA KucioTa U €€ conu. KadecTBeHHas peakuus Ha
KapOOHAT — MOH.

Kpemuunii u ero cpoiicrBa. KuciopoaHsle COEIUHEHUsS KPEMHHS: OKCHI
kpemHusA(IV), kpemHueBas KHCIIOTa, COCTaB, CTPOEHHE, CBOMCTBA. CHIIMKATHI.
Cunuxamuas npomsiuinenHocms. Kpamkue ceéedeHus o Kepamuxe, cmexie,
yemenme.

JemoncTpanuu. 1. OOpasupl NOPOCTBIX BEIIECTB-HEMETAUIOB M UX
coennHeHn. 2. Kosulekuus mpoCThIX BEIIECTB-TAJOreHOB. 3. PacTBOPUMOCTH B
BOJIE KUCJIOpOAa, a30Ta, cephbl, pochopa. 4. DIeKTPONPOBOAHOCTh HEMETAIIOB. 3.
[Tonyuenne o3ona. 6. IlosyuyeHME€ MOHOKIMHHOM M IUIACTUYECKOM CEphl. 7.
[Tonyuenue 6enoro pocdopa u ero Bosropanrie Ha Bo3ayxe. 8. [lomyueHnne okcuioB
azora (II) u (IV). 9. Okucnenue azora Bo3ayxa B ero okcuasl (II) m (IV). 10.
B3aumoneiictBue azota, dochopa u yriepojga ¢ MeTauiamMu U BojopojoM. 11.
B3aumoneiictBue 6poma c antomunueM. 12. BocctaHoBieHre MeIu U3 OKCUJIa MEIU
(I) Bomopomom. 13. B3aumoneiicTBUE cephl C BOJOPOJOM, MEAbIO, HATpPHUEM,
kuciaopoaom. 14. BoccTaHOBIEHHE CBHHIIA M3 OKCHAA HAa MOBEPXHOCTH yris. 15.
[Tonyuenune kpemHus m cuiana. OKHCIIEHWE cuilaHa Ha Bosayxe. 16. llomyuenune
aMMHuaKka M MucciegoBaHue ero cBouicts. 17. IlomydyeHue M ucciieoBaHUE CBOMCTB
nuokcuaa yriepoaa. 18. OneIThl, MOATBEPKAAIOIINE OOIINE XUMUYECKUE CBOMCTBA
kuciaort. 19. IlomyyeHue a30THOM KUCIOTHI B paCTBOPE.

Jlaboparopubie omnbiTbl. 1. O3HakomiieHWe ¢ oOpa3namMud ceppl U €
MPUPOJHBIX coeuHeHu. 2. O3HaKOMIIEHUE C 00pa3liaMy COETMHEHU rajloreHoB.
3. ITlomydyeHue mIaCTUYECKOM ceppl WM H3ydyeHHe € cBoucTB. 4. IlomydeHue
CEpPHUCTOIO ra3a M MCCIeN0BaHue ero cBOUCTB. 5. [lomydyenue yriekucnaoro rasza u
u3ydeHue ero cBoilcTB 6. KauecTBeHHble peakUMd Ha aHUOHBI KHCIOT. 7.
BoccranoBurenbHble cBOMCTBAa Bogopoda u yriaepona. 8. IlomydyeHue yroJibHOU
KHCJIO Thl U3 okcuja yriaeponaa (IV) u uzyuenue ee cBoiicTB. 9. ['muponus coliei,
00pa30BaHHBIX CHJIbHBIMU U cia0biMu kuciaotamu. 10. Ilomydyenuwe stuneHa u
onbIThl ¢ HUM. 11. OkucieHue anpAeruaa aMMUadyHbIM pacTBOPOM OKcHIa cepedpa
u ruapoxcugom meau (11).
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IIpakTuyeckue 3ansatusa. 1. [lonyyeHne okcHI0B HEMETAIUIOB (yIVIEpoaa H
Cephl) U HCCIECNOBAHUE MX CBOMCTB. 2. PellleHHME SKCIEPUMEHTANbHBIX 3a7ad IO
TeMe «XUMUYECKHE CBOMCTBA HEMETAIIIOB U UX OKCUAOBY». 3. [lonyueHne aMmMmuaka
— BOJOPOJHOIO COEIMHEHMS Aa30Ta — MW HCCIENOBAHUE €TI0 CBOMCTB.
O3HakoMIICHHE C XMMUYECKM MU CBOMCTBAMHM BOJHOIO pacTBOpa amMMuaka. 4.
Xumuueckue CBOMCTBa KapOOHOBBIX KHCIOT. 5. PerieHune sKCrepuMEHTaIbHBIX
3az1a4 o teMe «Hemeramib.

PacuerHble 3agaun. 1. Beiuucnenue maccsl Wim 00beMa IpOAYKTa peaKkIUu
10 U3BECTHOM Macce WM 00bEeMY UCXOIHOTO BEIIECTBA, COJAEPKAIIETO PUMECH.

Paznea II1. Merassl (124)

Tema 7. O0mue cBOMCTBA METAJJIOB (44)

Kopposuss memannos — obwenianemapHulil 2eoXuMudeckuti npoyecc, ee
BUOBL. XUMUYECKAsl U DJIeKMPOXUMUYECKasl, Cnocobbl 60pbObl ¢ KOPPO3UEl.

DJIeMEHThI- METAJUIBI B IPUPO/JIC U B Mepuouyeckoit cucreme. OcoOEHHOCTH
CTPOEHHUS aTOMOB METAJUIOB: S-, p-U d-3J1€MEHTOB. 3HAYEHHUE SHEPTUM MOHU3ALUU.
Merammueckas cBsi3b. Kpucrammmueckue pemetkn. OOmme u crnenudpuyeckue
¢usznueckue cBoiicTBa MeTauioB. OOmIME XUMUYECKHE CBOMCTBA METAJIIOB.
DNEeKTPOXUMHYECKUI pan HaIPSHKEHUM METaJJIOB. Hcnonvzosanue
INEKMPOXUMULECKO20 — pA0A  HANPANCEHUU  Memailos  Hpu  GblNOJHEHUU
camocmoamenvuuvix pabom. O0IIME CBEECHU O CIJIaBaX.

[Tonsitue kopposun MetaoB. Kopposus memannog — obwenianemapubiii
2e0XUMUYeCKUll npoyecc, ee 8UO0bl: XUMUYECKAas U IeKMPOXUMUUECKAs, CnOcoObl
O0opbOLL ¢ KOppOo3Uell.

Tema 8. Mera/uibl IJIaBHBIX  MO0OOYHBIX moArpyni (84)

Metauisl — 3aeMeHThI [A, ITArpynn

CrpoeHne aToMOB XUMUYECKUX 31eMeHTOB A, ITArpynn, ux cpaBHUTEIbHAsS
xapakTtepucThka. OU3ndyeckre 1 XMUMUYECKUE CBOMCTBA MTPOCTHIX BEIIECTB, OKCHJIOB
Y TUAPOKCHUIOB, coJieh. [I[puMeHeHne MeN0OYHbIX U METOUYHO3EMETbHBIX METAJIOB.
3akoHomepHoCcmuU pacnpocmpanerus Wea04HbIX U Wel0YHO3eMENbHbIX MEemailos 6
npupode, ux noiyiyenue. MuHepanbl KalblUs, UX COCTaB, OCOOEHHOCTh CBOWMCTB,
00J1aCTH MPAKTUYECKOTO MPUMEHEHUS. JKeCTKOCTh BOJIBI U CIIOCOOBI €€ YCTpaHEHUSI.
Ponv memannos 1A, 114 epynn 6 scusoti npupooe.

AJIIOMMHHMH: XUMHYECKUU DJJIEMEHT, NPOCTOE BelecTBO. Pusnueckue u
XuMuueckue cBoicTBa. Pacmpoctpanenue B mpupoge. OCHOBHbIE MUHEPAbI.
IIpumeHeHnEe B COBPEMEHHOM TEXHUKE. BakHewmme COeAUHEHUS aJIlOMUHUSL:
OKCHJIbI U THAPOKCHUIBI; aM(OTEPHBIN XapaKTep UX CBOWCTB.

7Kene30 kak nmpeacraBuTeslb METALUIOB MO00YHBIX nmoaArpynmn. CtpoeHue
aTOMOB, CBOWCTBA XHMMYECKHX DJJIEMEHTOB. JKene3o0 Kak IpoCToe BELIECTBO.
du3nyecKre U XUMUYeCcKre cBoiicTBa. CocTaB, 0COOCHHOCTH CBOMCTB H
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MIPUMEHEHUE YYTyHa M CTaJId KaK Ba)KHEWINMX CIUIaBOB »kene3za. O crmocobax
XUMHAYECKOM aHTUKOPPO3WWHOW 3alUThI CIJIABOB jkeye3a. Kparkue cBeneHus o
BXHEHUIINX COCAMHEHUSIX METAJUIOB (OKCUIBI U TUJIPOKCHUIBI), 00 X MOBEACHUM B
OKHCIIUTEIIbHO-BOCCTAHOBUTENbHBIX  peakuusx.  CoequHeHHss — xeneza  —
Fe?*,Fe®* KauecTBeHHbIE peakUMUd Ha MOHBI JKele3a. bBHOJIOormyeckas polb
METaJIJIOB.

JMemoncTpamuu. 1. OOpas3ipl METaIOB, HM3YyYEHHUE HUX DIEKTPUUYECKON
npoBoguMocTH. 2. Habmonenue napos kanus. 3. TemionpoBOJHOCTh METAILIIOB. 4.
Mopgenu KpUCTaJUIMYECKUX PEIIETOK METAUIOB. 5. B3anmojelcTBUE METaIoB C
HEMeTaulaMi M BOAOW. 6. DiekTponu3 pactBopoB xjopuaa meau (II) u monmna
Kaynst. 7. ONbITBI 1O KOPPO3UM METAUIOB M 3alIUTE METAUIOB OT KOpPpO3uu. 8.
[Tonyuenne crmaBa Byna. 9. Ilomydyenue crutaBa Kanus U HaTpus MOJ KEPOCUHOM
(npoeuupyercs ¢ nmomolibio Koaockomna). 10. 'openue, B3auMoaeCTBUE C BOJION
nuTus, Hatpus W Kanbuus. 11. B3aumogelicTtBue ¢ BOOOM OKcuaa Kaiabhus. 12.
KauecTBeHHBIE peakiui Ha UOHBI Kalblus W Oapus. 13. YcrpaHeHHe >KECTKOCTU
Boabl. 14. MexaHndeckass MNPOYHOCTh OKCUAHOM TIUICHKH amioMuHUA. 15.
Bzaumopeiicteue amioMuHUA ¢ BOJOM. 16. AmoMorepmus  xenesza.  17.
B3aumogeiictBue anmomMuHus ¢ OpoMoM, KHUCIOTamu, Iejgoyamu. 18. OmnbIThl,
WUTIOCTPUPYIOIINE  (PU3UKO-XMMUYECKHE CBOICTBA OJOBA M CBHHIIA W HX
coenunenuii. 19. B3aumoneiicteue coenunenuit xpoma (II) u (III) ¢ xkucnoramu u
menoyamu. 20. Ilomyuenne oxcuma xpoma (III) paznoxenuem OuxapOoHaTa
amMmoHusi. 21. Amnorpornus onoBa. 22. Ilomyuenue nucynbdurta ojoBa. 23.
Boponenue cranu. 24. OKCUIUPOBAHUE CTAIIH.

JlabopaTropHble onbIThl. 1. PaccmoTpenre 00pa3iioB METaIOB, UX COJIeH U
MPUPOJHBIX COEAUHEHNU. 2. B3auMOJelCcTBUE METAJUIOB C PacTBOpaMU COJEH. 3.
O3nakomiieHHEe C oOpaslamMu CIJIaBOB (KOJUIEKIMU «MeTamibl U CIUIaBbD»). 4.
O3HakomJieHHe ¢ 00Opa3laMi MPUPOIAHBIX COCTUHEHUN Kalblus. 5. O3HaKOMIIEHUE
c o0Opa3iamMu aTlOMUHUS U €ro CIUIaBoB. 6. O3HakoMIeHHE ¢ 00pasliaMy 4yryHa U
cranmu. 7. CBomctBa enkux uienoudeil. 8. CBOWMCTBA OKCHUIIOB M THAPOKCH]IOB
aJIOMUHUS, 0Ji0Ba, cBUHIA. 9. [lonydeHue U uccienoBaHUE CBOMCTB TMIPOKCUJIOB
xenesa (I1) u sxxenesa (III). 10. OGe3xuprBanme cTalbHON TUTACTUHKU U TIPOBEICHUE
docharupoBanus. 11. KadecTBeHHbIE peakIMu Ha HWOHBI CBUHIIA, >keme3a. 12.
KauectBennsie peakiuu Ha nonsl xpoma (I1) u (111).

IpakTnueckue 3ansaTHUs. 3. PelrlieHrne SKCIepUMEHTAIBHBIX 3a/1a4 110 TEME
«Metanb».

HMemoncrpamun. 1. Kogorpammsl 1 quHamudeckoe nocodue «IIpousBoacTBo
cepHoil KUCIOThY. 2. Konnekius MmuHepanoB u ropHbix nopo. 3. Cuaiasl «Oo01mme
MOHATHS] XUMUYECKON TeXHOJIOTUWY». 4. MoJieib CEpHOKHUCIOTHOTO MPOU3BOCTBA.

Jlaboparopublii  onbIT. O3HakoMJeHHE C oOpasllaMu ChIphS  JUIA
MIPOMU3BOJICTBA CEPHOM KHUCIIOTHI.

Pacuernsblie 3agaun. OnpeneneHue MacCOBON WM OOBEMHOM JI0JM BBIXOJa
MPOJIyKTa B IMIPOILIEHTaX OT TEOPETUYECKU BO3MOKHOTO.

Paznen IV. O6mue cBegeHus 00 OpraHnvecKux coenHeHusnx (94).
Tema 9. YraeBogopoabi(54)
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Coedunenus yenepooa — npeomem camoCmosmelbHOU HAYKU — OP2aHU4ecKou
xumuu. Ilepsonauanvhvie ceedeHusi O CMPOEHUU OpP2AHUYECKUX — Beujecms.
Hexomopule nonosicenus u pons meopuu A.M. Bymaeposa 6 pazsumuu 3moii HayKu.
[TonsiTrie 0 romMosoruu 1 n3oMepun. Kiaccudukaius yrieBogopoIoB.

IIpenenbHbIe YriieBOAOPOAbI — AJKAHBI.

DexkmponHoe U NpOCMpPAaHCMBEHHOE CMPOeHUe NPeOeibHbIX Y2lle8000PO00S.
Uszomepus u HOMeHKIamMypa npeoenvbHulX Y2ne6000podos. duzndeckue WU
XUMUYECKUE CBOMCTBa ajkaHOB. CIOCOOHOCTh ajJKaHOB K pPEaKIMHU 3aMEUICHUs U
U30MEPU3ALIHH.

HenpeneabHble yrieBoaopoabl — ajJKeHbl W AJKUHbI. Dusznueckue u
XUMUYECKUE CBOMCTBA aTKeHOB. CIIOCOOHOCTh aJIKEHOB K PEaKIMU MPUCOCIUHEHUS
1 nonmmepu3anuu. [IoHsITHE 0 MOTMMEPHBIX XUMUYECKUX COCTUHEHUSX: MOHOMED,
MoJAUMEp, CTENeHb mnojJuMepuzanuu. llonudTuneH. AJIKMHBI, HOMEHKJIATypa,
cBoMcTBa. PacnpocTpaneHue yrieBOAOpOAOB B mpupoje. IIpupoomnvie ucmoyHuxu
yenegoodopooos. Cocmas Hegmu u Xapakmepucmuka OCHOBHbIX HPOOYKMOS,
noyuaemvix uz Hegpmu.

Tema 10. Kucsnopoacoaep:xamue oprannyeckue coeJuHeHus1(24)

[lonsitue o ¢yHKUMOHANBHOW Trpynme. ['omMojoruyeckue psaabl CHOUPTOB
(MeTaHOJ, 3TaHOJI, TJIUIEPUH) U KapOOHOBBIX KHUCIOT. OOmue (GopMysbl KIaccoB
3TUX coeAuHeHUH. DOU3NOJOTUYECKOE [JEWCTBHE CIOUPTOB HA  OPTaHU3M.
XHWUMHUYECKHE CBOMCTBA CIUPTOB: TOPEHUE, TUAPOTaIOT€HUPOBAHUE, IETUIPATALINS.
[TonsitTue 0 MHOrOaTOMHBIX crupTax (riunepuH). OOmue cBOCTBA KapOOHOBBIX
kucnoT. Peakius srepudukanuu.

Tema 11. buosioruyecku BaskHble OpraHnvecKue coequHeHus (24)

XWMHUS W TIHINA: KUPBI, YTIIEBOJBI, OCIKH — Ba)KHEHIIIME COCTABHBIC YaCTH
MHIIEBOrO pallOHa YEJIOBEKAa W KUBOTHBIX. CBOMCTBA KMPOB M YIriaeBOAOB. Poib
O€JIKOB B MPUPOJE U UX XUMUYECKUE CBOMCTBA: TUIIPOJINU3, ACHATYpALIUSI.

Paznen V. Xumus v sku3ub (549).

Tema 12. YestoBek B mupe BeniectTn (34)

BemectBa, BpemHbie IS 30pOBbS YEIOBEKAa M OKPYXKAIOMIEH CpEeIbl.
[TonuMepsl ¥ MX 3HAYCHUE B KU3HH YETIOBEKA.

Xumus u 300posve.

MuHepanbpHbIC YI00OPCHHS Ha BaIlleM YJacTKe.

XHWMHUYECKHE 3arpsS3HEHNE OKPYIKAIOIICH CPEIBI U €T0 TTOCIICICTBHS.

[TpoGyiembl 6€30MacHOTO MCIOIB30BaHUS BEIIECTB U XMMUUYECKUX PEaKIUuil B
MOBCEAHCBHON JKM3HU. TOKCHYHBIC, TOPIOYME U B3PHIBOOIACHBIC BEIIECTBA.
brITOBas XuMuyeckas rpaMOTHOCTb.

Tema 13. IIpou3BoaCTBO  HEOPraHMYeCKMX BelleCTB M HX
npuMeHenue(24)
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IloHsATHE O XUMHUYECKOU TEXHOJIOTHMU.

[Tonsitue o wmertamrypruu. IlpousBoacTBO uyryHa. PasinuHble crnocoObl

IMPOU3BOACTBA CTAJIH.

TemaTuuyeckoe NVIAHUPOBAHUE

Ne T KoJu-Bo
eMa ypoka
n/n 4acoB
IToBTOpEeHHMe Kypca xumum 8 Kiacca 2y
Texnuka Oe3omacHOoCTM B KaOuHere XUMUU. (OCHOBHBIE KJIACChI
1 . lu
HEOPraHUYECKUX COCTUHEHUN
5 KonTtponshas padota «IloBTOpeHNE OCHOBHBIX BOIPOCOB Kypca XUMHUU § I
KJIaccay.
Tema 1. Xumnuyeckue peakuny U 3aKOHOMEPHOCTH UX NPOTEKAHMS 4yq
3 DHepreTruka XMuMUYECKUX PEAKIIHAMN. 14
4 CkopocTh XUMHUYECKHUX peakui. PaKkTOpBbI, BIUSAIOMINE HA CKOPOCTh 14
XAMHUYECKOU pEaKIUH.
[Tpaktuueckas padora Ne 1. Bnustaue pa3nuusbix (pakTopoB Ha CKOPOCTh
5 N lua
XMMHUYECKOU pEaKIIUU.
6 [ToHsiTHE O XUMUYECKOM PAaBHOBECHH. lu
Tema 2. PacTtBopbl. Teopus 3J1eKTPOJIUTHYCCKON THUCCONUALNH 124
7 BelecTBa 37e€KTpOIUTBI M HEJIEKTPOJIUTHI. [IoHSATHE O pacTBOpax. 1g
8 HoHbI — NEpeHOCYMKH NEKTPUUECKUX 3apsA10B. MeXaHU3M AUCCOLUAIUN 14
BEIIECTB C HOHHOW CBSI3BIO.
9 MexaHu3M BIEKTPOTUTUYECKON TUCCOUMALIMN BEIECTB C KOBAJIEHTHOM 14
IIOJISIPHOM CBSA3BIO.
10 | CuinbHbIe U ci1a0ble 3JEKTPOIUTHI 14
11 | Peakiuu nonnoro oomena. CBoicTBa HOHOB. 14
12 | XUMUYECKHE CBOMCTBA KUCIOT KaK 3JIEKTPOJIUTOB. lg
XUMHUYECKHE CBOMCTBA OCHOBAHUHN KAK AJIEKTPOJIUTOB.
q
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14 XUMHYECKHE CBOWCTBA COJIEN KAK AJIEKTPOJIUTOB. 14

15 | I'mnponns conen. lu

16 PacdeTsl 10 XUMUYECKUM YPABHEHHUSM, €CJIH OJTHO U3 PEarupyronmx 14
BEIIIECTB JIAHO B M30BITKE.

17 [Ipaktuueckas padota Ne 2 «Pelienue skcriepuMeHTaIbHBIX 3a/1a4 10 I
TeMe: « DNEKTPOIUTUIECKAS TUCCOLIMAIUSY.

18 KontponbHas padota Nel o teme: «Teopust 35eKTpoUTUYECKON .
TUCCOLIAALIID).
Tema 3. DjIeMeHThI — HEMETAJJIBLI M X BasKHEHIIIHEe coeNHEeHH. 34q

19 DJIleMEHThI-HEMETAJUIBI B pUpoAe U B [lepuoanueckoi cucreme I
xumuueckux aneMmeHToB . M.Menneneena.

20 [IpocTeie BelecTBa — HEMETAJUIbI, UX COCTaB, CTPOCHHUE U CIIOCOOBI -
MOTYYCHHUS.

21 | BomopoaHbie 1 KUCIOPOIHBIE COSAUHEHUSI HEMETAIIJIOB 1g
Tema 4. Iloarpynna Kucjaopoaa v ee TANMUYHbIE TPEICTABUTEIU Ty

22 | O0mIas xapakTepucTUKa HEMETAIJIOB TOATPYIIIBI KUCIIOPO/ia 1g

23 | Kucmopon u 030H. KpyroBopot kucinopoa B mpupoae 1u

24 | Cepa— npencraBurens VIA-TpyniibL Asuiotpors cepbl. CBOMCTBA U PUMEHEHHE. 14

o5 | CepoBogopon. Cynbhubl. 1u

26 | Kucnopoaconepxarmue coequnenus cepsl (IV). g

27 | Kucnoponaconepxkariue coeauaenus cepbi( V1) 14
O6o6maronuii ypok no teme 4. KpyroBopot cepsl B Ipupo/Ie.

28 | Dxosorudeckue mpooIeMbl, CBI3aHHBIE C KHCIOPOICOACPKAIMMHU lu
COCMHEHUSIMU CEPBHI.
Tema S. Iloarpynmna a3zora u eé THNUYHBbIE PEACTABUTE/IN. 6u

29 OO611ast xapaKTepUCTUKA PJIEMEHTOB MOATPYIIIBI a30Ta. A30T — 14
MPEACTABUTEND V A-TPYIIIBIL.

30 | AmMuak. Conu ammonus. [IpoMeXyTOUHBII KOHTPOJIb. 14

31 | [Ipaktuueckas padora Ne 3 «[lonyueHune ammuaka v ONBITHI C HUM). lu

32 | Okcuasl a3ora. 1y

33 | A30THas KMCJIOTa U €€ COJIN. 14

34 | Pocdop u ero coenunenus. Kpyroopot gpocdopa B npupoe. 1u
Tema 6. Iloarpynmna yrJepoaa. 8y

35 OO0m1as xapakTepUCTUKa JIEMEHTOB MOATPYIIHI yriepoaa. YTiaepoa — I
npeacTaBuTenb [VA-rpynmbl. Annorponus yriaepoaa. AncopOmus.

36 | Oxcuasl yriepoaa 1y

37 | YroapHas KUCIIOTa U €€ COJIM. 1g
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[Ipaktuueckas padora Ne4.»Ilonyuenue oxkcuaa yraepoaa (IV)u uzyuenue

38 . lu
ero cBoiicTB. Pacno3HaBanue kapOOHATOBY.
Brruucnenne mo XuMHIeCKIUM YpaBHEHUSM MaccChl, 00beMa UiTu
39 | KoIMYECTBa BEIECTBA 110 MACCE UCXOIHOIO BEMIECTBA, 00BEMY HIIH 1
KOJIMYECTBY BEIIECTBA, COACPIKAIIETO ONPEIEIECHHYIO T0II0 PUMECEN.
40 | Kpemnuii u ero coequHeHus 14
41 | O6o6menue temsl: «lloarpynmna yriaepoaa» 14
42 | Konrponbhas pa6ota Ne 2 o teme: «Hemeramnsn» 1u
Tema 7. O01ue cBOIiCTBA METAJLJIOB 4q
43 DJIEMEHTBI - METAJJIBI B IPUPO/JIE U B IEPUONYECKON CUCTEME. 14
OC0OEHHOCTH CTPOCHHUS UX aTOMOB
44 | Kpucrammueckoe cTpoeHHE U (PU3NKO-XUMUYECKHUE CBOMCTBA METAJLIOB. 14
45 | DNEKTPOXMMUYECKHE MPOLECCHL. DNEKTPOXUMUYECKUN PsiJl HAPSDKEHUI METAIOB. g
46 | Cmuiasel. [IoHSATHE KOPPO3UM METAILIIOB. 1u
Tema 8. MeTta/libl I1aBHBIX M MOOOYHBIX MOATPYIII Sy
47 | Metawb |A-TpyTimbI iepruouecKkoi CUCTeMbI MOOpa3yeMbIe IMU ITPOCTHIE BEIIECTBA. 1u
48 | Metaubl [IArpyIimb EpHOAMYECKON CUCTEMBI MTMX BKHEHIIINE COCTMHEHMSL g
49 | Kectkocts Boasl. Ponb MetannoB IIAB npupoze. 1g
50 | AJIOMHHMI U €r0 COEAUHEHUS. I
51 XKenezo — npeacTaBUTENbh METAIJIOB TOOOYHBIX MOATPYI. Baxueime 14
COEIMHEHNS JKEeIe3a.
52 | Oxcuapl, TuIpokcuasl, U conu xenesa (I11) u sxeneza (I11). 1u
53 | IIpaxrrdeckas pabota Ne5 PerrieHue skcrieprMeHTATBHBIX 33,134 110 Teme: «MeTamibh) 1g
54 | KonrponbHas padora Ne 3 no teme: «MeTayibhy 14
Tema 9. YrueBoxopoabt Sy
55 Bo3HuKHOBEHNE U Pa3BUTHE OPTAaHUYECKON XUMUU — XUMUU COCTMHEHUM 14
yriepoza.
56 | Kilaccudukanust 1 HoMeHKIIaTypa yriieBoJOpPOIOB. 1y
57 | IllpenenbHble yrieBOAOpOAbI — aJIKAHBI. 14
58 | HenpenenbHble yriaeBogopoabl — aJKEHBI. 14
59 | HenpenenbHble yriieBonopoapl — ankuHsl. [ [pupoHbie MCTOYHHUKH YITIEBOIOPO/IOB. 14
Tema 10. Kucsnopoacoaep:xamue opraHn4ecKue cCoeJUHEHMS. Iyq
60 | Kucnoponconepxkamue oprannueckue coeauHeHns. CrimpThl. 14
61 | KapOoHOBBIE KHCIIOTHI. lua
Tema 11. buoJjiornyeck BazKHbIe OPraHH4YecKHe COeIMHEHUs 24

16




62 | buonornuecku BaxxHbIE COETMHEHHUS: )KUPBI, YIIIEBOIBI. 1y
63 | benku. lu
Tema 12. YesioBek B Mupe BellecTB. 34q
64 | BemectBa, BpeaHble 1715 310pOBbsI UETOBEKA U OKPYIKAIOIIEH CPEBI. lu
65 | IHomumepsl lu
66 | [Ipaktuueckas pabota Ne6 MunepanbHbie y100peHUs. lu
Tema 13. IIpou3BoaACTBO HEOPraHUYECKUX BelIeCTB U UX IPUMEHEHUe 2y
67 [TonsiTre 0 XuMu4ecKon TeXHONOruU. IIpon3BOACTBO HEOPraHUUECKUX -
BEIIECTB U OKpYyXkaromias cpeaa. itoropas KOHTpoJpHas padoTa.
68 | llonarue o meramrypruu. [Ipon3BoaCTBO U IPUMEHEHHUE YyTYHA U CTAJIU. 1
Hroro 68u
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