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IHosicHUTEALHAA 3aIHCKA.
(9 kanacc)

B ycnoBusix mepexoaHoro mnepuoga kK HoBomMy DenepanbHOMYy — roOCyJapCTBEHHOMY
00pa3oBaTeIbHOMY CTaHAAPTY OCHOBHOTO 0OIIero oOpa3oBaHUs, YTBEP)KAEHHOMY MPHUKAa30M
MunucrepcTBa obpazoBanusi U Hayku Poccuiickort @epepanuu ot 17. 05. 2012 1. Ne 413, B
2013-2014 yueOHOM roay MPOAOJIKAETCH HCNOJb30BaHUE (elepaJbHOT0 KOMIOHEHTA 1O
xumuu T[ocynapcrBeHHOro oopasoBartesibHOro crangapra 2004 v COOTBETCTBYIOIIUX €My
00pa30BaTeNbHBIX MPOrPAaMM U YIEOHUKOB 110 XUMHH.

Pabouas mporpaMMa mo XUMHHM cocTaBiieHa Ha ocHOBe [IpumepHOl mporpaMMbl Kypca
«Xumust 8-9 kmaccel» Mg 00IIe0Opa3oBaTENbHBIX yupexaeHul (0a3oBeiidi ypoBeHb) (M.:
[Ipocemenune, 2005r.), pomymeHHoi JlemapraMeHTOM 0OIIEro CpeaHero oOpa3oBaHUS
MunucrepcrBa obpazoBanust Poccuiickoit denepanyu, a Takke aBTOpckoi mporpammbl H.H.
I'apa «lIporpamma kypca xumuu st 8§ — 11 kmaccoB 0011€00pa30BaTENbHBIX YUPEIKICHHI,
M.: « IIpocseuienue», 2008.

Pabouas nporpamma kypca « Xumus» st 9 Kjgacca COOTBETCTBYET:

OcHoBHOU 00pa30BaTEILHON MPOTrpaMMe OCHOBHOTO OOIIETO M CPEeIHEro o0Iero oopa3oBaHus
MKOY byuansckast COIL u Yuebnomy riany MKOVY Byuansckas COII na 2016-2017 yu.ron.

Hacrosimas pabovast mporpamma packpbIBaeT cojep)kKaHue oOydeHHss XMMUU B 9 Kiacce.
[Tporpamma paccuutana Ha 68 yacoB B 9 kiacce, u3 pacuéra — 2 y4eOHBIX yaca B HENENI0, U3
HUX : JUIsl IPOBEJICHUS

® KOHTPOJBHBIX paboT — 4 yaca,
® MpakTUYecKux paboT — 7 4acos,
¢ 1a0OpaTOPHBIX OMBITOB — 17.

Pabouas mporpamma BKIJIIOUAET BCE TEMBI, PETyCMOTpEHHbIE 171 u3ydeHust denepanbHOro
KOMIIOHEeHTa [ ocymapcTBeHHOTO oOOpa3zoBatenbHOro crangapra 2004 roga M aBTOPCKOU
nporpamMbl  H.H. I'apa k yueGuuky aBTropoB I'.E.Pym3utuca u ®.I'.®enpamana « Xumus 9
Knaccy, 2010.

XuMHs KaK y4yeOHBIH MpeIMeT BHOCUT CYIIECTBEHHBIN BKJIaJ B HAyYHOE MUPOIIOHUMAaHUE, B
BOCIIMTAHWE W Pa3BUTUE YyYalllUXCs; MPHU3BAHA BOOPYXKHUTh yYalllUXCS OCHOBAMHU XMMMUYECKHUX
3HaHUH, HEOOXOIUMBIX JJIsl MOBCEJHEBHON KM3HM, 3aJI0KUTh (YHIAMEHT JUIi JalbHEHIIero
COBEpUIEHCTBOBAHUSA XMMHUYECKUX 3HAHUN KakK B CTapIIMX KjlaccaxX, TaK U B JIPYTrUX y4EOHBIX
3aBEJICHUSAX, a TAK)KE IIPAaBUIIbHO COPUEHTUPOBATH NIOBEICHUE YUAIIUXCS B OKPYKAIOILEH Cpefe.

JHlannast Pabouass mporpamMma npenycMarpuBaeT  (GOpMHpOBaHHE |y  y4alllUXCs

00111ey4yeOHbIX YMEHUH U HaBBIKOB, YHHUBEPCAIbHBIX CIIOCOOOB AEATENBHOCTH U KIIFOUYEBBIX
KOMIleTeHIIM. B 3ToM  HampaBieHuum mOpUOpUTETaMU JUid  y4eOHOro  mpeaMera
«Heopranuueckass XUMHUS» Ha CTYEHH OCHOBHOTO o0Opa3oBaHUSI Ha 0a30BOM YpOBHE
SBIIAIOTCS: CpaBHEHHE OOBEKTOB, aHaJIW3, OLEHKA, KiIaccu(UKalMs MOJYyYEHHBIX 3HAHUH,
NOUCK HHGPOpMAIMM B PA3JIMYHBIX HCTOYHHMKAX, YMEHHMH HaAOII0AaTh M OMUCHIBAThH
[IOJIy4YE€HHBIE PE3YJIbTAThl, IPOBOAUTDH FIEMEHTAPHBIA XUMUYECKUN IKCIIEPUMEHT.

Henau u 3a1a4u 00y4eHHs MO NIPeAMETY.

OcHognble yenu yuednoz2o Kypca: GOpMUPOBAHUE MPEACTABICHUS O XUMHUYSCKOM IJIEMEHTE U
dbopMax ero CymecTBOBaHUS — aTOMaxX, H30TOMaX, HOHAX, MPOCTHIX BEIIECTBAX M MX BAKHEUIIINX
COCOANHCHUAX (OKCI/I}I&X nu )IpyrI/IX 6I/IHapHBIX COCAMHECHUAX, KUCJIOTaX, OCHOBAHHUAX H CO.]'I?IX), (0]
CTPOCHUH BEIIECTBA (TUIOJIOTUN XUMUYECKUX CBS3EH M BUJAX KPUCTAIUIMYECKUX PEIIETOK),
3aKOHOMEPHOCTSX MPOTEKAHUS PEAKIMI U UX KIIaCCU(UKAITHH.

OcHosHble 3a0auu yuedHo20 Kypca.




e @DOpMHpOBAHHE Y YYAIIMXCS 3HAHUI OCHOB HAayKH — BaXXHEHIIMX (PaKTOB, MOHSITHH,
3aKOHOB M TEOpPHUM, XMMHYECKOIO $3bIKa, JOCTYNHBIX OOOOLIEHMH W NOHATHH O
IIPUHIUIIAX XUMUYECKOTO IIPOU3BOJICTBA;

e Paspurtue ymeHuii paboTaTh ¢ BEIIECTBAMH, BBIIOJIHATh HECIOKHbBIE XUMHUUECKHE OIBITHI,
coOuIro1aTh IpaBUila TEXHUKHU 0€30IacCHOCTH, IPAaMOTHO NMPUMEHATh XMMUYECKUE 3HAHUSA
B OOILIEHUH C IPUPOJIOi;

e PackpbITHE PO XMMHUU B PELICHUH INI0OAJIBHBIX MPOOJIEM YeT0BEYECTBA;

e Paszpurune samuHOCTM OOyyarommxcsi, (OPMHpPOBAHHWE Y HUX T'YMaHHUCTUYECKHUX
OTHOLIEHUH M SKOJOIMYECKH LEJECO00pa3HOro MOBEAEHUS B OBITY U B TPYyIOBOU
NESITEIbHOCTH.

H3zyuenue xumuu Ha cmynenu 0CHO8HO20 00wWe20 00PaA3068aHUsI HANPABIEHO HA
docmudiceHue credyrouwux yeel.

OCBOEHHME BA)KHEHIIIMX 3HAHWK 00 OCHOBHBIX IMOHATHAX M 3aKOHAX XHUMHMH, XMMHYECKOMN
CUMBOJIVKE;

OBJIQ/IeCHMe YMEHUSAMHU HaOMI0aTh XUMMUYECKUE SBJICHMS, HIPOBOJUTH XMMUYECKUN
9KCHEPUMEHT, MPOM3BOJIUTH pacueThl Ha OCHOBE XHMMYECKMX (OpMyJd BELIECTB H
YPAaBHEHUN XUMMUYECKUX PEAKLUH;

Pa3BUTHUE ITO3HABATCIIbHBIX MHTEPECOB M MHTCIUICKTYAJIbHBIX CIIOCOOHOCTEH B mponecce
MMPOBCACHUSA XMMHUUYCCKOIo J3KCIICPUMCHTA, CAMOCTOSATCIBHOI'O HpI/IO6p€TGHI/I$I 3HAHWII B
COOTBCTCTBHMH C BOZHHKAKIINMH X XU3HCHHBIMHU HOTpC6HOCT$IMI/I;

BOCIIMTAHUEC OTHOHICHWA K XMMHHU KAaK K OOIHOMY U3 q)YHI[aMeHTaJII)HI)IX KOMIIOHCHTOB
C€CTCCTBO3HAHUA U IJICMCHTY O6H.IC‘1€J'IOBC‘ICCKOI‘/‘I KYJbTYPBHI;

NpUMEeHeHHUe MOJIYYeHHbIX 3HAHUNH U YMEHUHN AJis1 O€30MacHOr0 MCHOJIb30BaHUS BEIIECTB
U MaTepUaJIOB B OBITY, CEIIbCKOM XO3sICTBE U HA MPOU3BOJICTBE, PEIICHUS MPAKTUYECKUX
3a/1a4 B MOBCEJAHEBHOM >KU3HH, MPENYNPEXKIACHUS SBICHUIN, HAHOCSIIUX BpEJ 3/10POBbIO
4eJI0BEKA U OKPYIKaIOILEH Cpefe.

Oco0enHoCTH OpraHu3anuy y4e0HOro npouecca mo npeamery.

Beoywumu uoesamu npeonacaemozo Kypca aenaromces.:

e MarepuanbHO€ €IMHCTBO BEIIECTB MPUPOBI, X T€HETUYECKAs CBA3b;

e [IpUuMHHO-CIE/ICTBEHHbIE CBA3M MEXJIYy COCTaBOM, CTpPOEHHEM, CBOMCTBaMHU W
IPUMEHEHHUEM BEILECTB;

e [lo3HaBaeMOCTh BEIIECTB M 3aKOHOMEPHOCTEH MPOTEKAHUS XUMHUECKUX PEAKIINN;

e OOBsCHSIONIAS ¥ TMPOTHO3UPYIOIIAs POJIb TEOPETHYECKUX 3HAHUH U (PaKTHUECKOTO
MaTepuaia XUMHH JIEMEHTOB;

e KoHKpeTHOE XMMHUYECKOE COETUHEHHE MPEJICTABIIsAET COOO0M 3BEHO B HEMPEPHIBHON LU
NpPEBpAICHUH BEIIECTB, OHO YYacTBYeT B KPYrOBOPOTE€ XMMHYECKHUX DJIEMEHTOB U B
XUMHYECKON IBOIOIUH,

e 3aKkoHBI NPHUPOJBI OOBEKTUBHBI M IO3HABAEMbl, 3HAHHWE 3aKOHOB JIA€T BO3MO>KHOCTb
YIOpaBJIATh XUMHUYECKUMHM TPEBPALICHUSMHU BELIECTB, HAXOJUTh SKOJIOTMYECKH
Oe3omacHbIe CITocoObI MPOM3BOACTBA M OXPAHBI OKPY)KAIOIIEH CPEIbI O 3arpsS3HEHUH.

e Hayka u mpakTuka B3auMOCBSI3aHbI: TpeOOBAaHUS NMPAKTUKU — JIBUXKYILAs CHJIA HAYKH,
yCIIeXH MPAKTHKH 00YCIOBIICHBI IOCTHKECHUSIMHU HAYKH,

e Pa3BuTue XUMHUECKON HAYKHU CIIY)KUT MHTEpPECcaM YeIOBeKa M OOIIECTBA B LIEIOM, UMEET
TYMaHUCTUYECKUHA XapakTep W TPU3BAHO CHOCOOCTBOBATH PEIICHUIO TII00ATBHBIX
po0JIeM COBPEMEHHOCTH.



Jns wn3ydeHHs Kypca HMCHOJB3YETCA  KIACCHO-YPOUHAs CHUCTeEMa C MNPUMEHEHHUEM
Pa3iIudHbIX qupM 06yueHu}l: 2pynnoeas, NapHasA, UHOUsUOYyaAbHAA OeamenbHOCMb;
" UCpPOBas 0esmenbHOCHb,
" CaMOCMOSMENbHAS UNU COBMECHAS 0eSMENbHOCTIb,
" 0eMOHCMPAYUOHHBIE IKCNEPUMEHMbL U ONbIMDBL, 1A00PAMOpHbLE PAbOOMbL.

Memoowvl 0byuenus:

= Jlo MCTOYHMKY 3HAHUU: CIOBECHBIE, HATJISIIHBIC, TPAKTUYECKUE;

= Jlo ypoBHIO TNO3HABATECIBHOM AKTUBHOCTHU: IMPOOJEMHBIN, YaCTUYHO-TIOMCKOBBIM,
O0BSICHUTENIbHO-HIUTFOCTPATUBHBIIH;

» Jlo npuHOMOY pacwieHEHUsT WJIM COCIWHCHUS 3HAHWHM: aHAJTUTHYCCKUU,
CUHTETUYECKUN, CPABHUTEIBHBIN, 0000IIAIOMINN, KIaCCU(DUKAITMOHHBIH.

Buabl u popmbl KOHTPOJIA.

Buowl koumposnis: BBOIHBIN, TEKYIIUMA, TEMAaTUYECKHUH, pyOEKHBIN, HTOTOBBIM.
Texywas npoeepka TPOBOAUTCS CHUCTEMATHUYECKHM U3 YpPOKa B YpPOK, a umoz2o6as — IO
3aBEPIICHUH TEMBI (pa3jiena), MKOJIbHOTO Kypca.
Marepuan s KOHTpOJiS (KOHTPOJIBHBIE pPabOThI, CaMOCTOSTEIbHBIC pPa0OTHI, TECTOBBIC
3a/1anusl) c(hOPMHUPOBAHHOCTH 3HAHUNA ¥ YMEHUU YYAIIUXCS MOCIE U3YyYCHUS KOKIOU TEMBI U
BCEro Kypca B LIeJoM OepETcs U3 AUAaKTUUECKOM TUTEpaTyphl IS YIaIUXCS.
@DopMbI U CPEACTBA KOHTPOJIS.
OCHOBHBIMU METOIAMH MPOBEPKH 3HAHUN U YMEHUH yJalIUXCsl 10 XUMUU SBIISIOTCS:
® YCTHBIH OIPOC,
® [HCHMCHHBIC U
® MpaKTUYECKUE paOOTHI.
K nucvmenuvim popmam konmpons omuocamesi:
"  XMMHYSCKHE JUKTAHTHI,
"  CaMOCTOSITEeNbHbIE U KOHTPOJIbHBIE PAOOTHI,
"  TECTHI.



COJAEPKXAHUE TEM YUEBHOI'O KYPCA.
HEOPIrAHUHYECKAA XHMHUA 9 KJIACC
Tema 1. dnexrpoantTnyeckas qucconuanus (11 1)
DNEKTPOIUTH U HEIJICKTPOIHUTHI. DIEKTPOIUTUUECKAs TUCCOLMAIIMS BEIIECTB B BOJIHBIX
pactBopax. Monbl. KaTroHb! v aHuOHSL. [ uopamuas meopus pacmeopos. INEKTPOIINTHIECKAs
JUCCOLIMAIUS KUCIIOT, 1eno4eit u coneit. Cnalble U CuiIbHbBIE 3JIEKTPOIUTHL. CTeneHb
JUCCOLIMALIUY. Peakmuu nonHoro ooMeHna. OKUCIUTETLHO-BOCCTAHOBUTEIHHBIC PEAKIIHH.

OKUCIHTENb, BOCCTAHOBUTEND. [ u0poaus coeil.

JemMoHcTpanuu. VcnbiTanue pacTBOPOB BEIIECTB HA ANEKTPUUYECKYIO IPOBOIUMOCTb.
JIBr>KeHUE HOHOB B DJIEKTPUUECKOM II0JI€.

JlabopaTopHble ONBITHI.

e lcmpiTanne pacTBOPOB BEILIECTB Ha AIIEKTPUYECKYIO TIPOBOAUMOCTD.
e Peakuuu oOMeHa MEX1y pacTBOPaMH 3JIEKTPOJIUTOB.
IIpakTnyeckas padora.

o Pemenue OKCIICPUMCHTAJIBHBIX 3a/1a4 110 TEMC «QHGKTPOIII/ITI/I‘-ICCKEISI Juccouuanusan.
Tema 2. Kucnopona u cepa (9 4)

ITonoxenue KHCJIOpOJa U CCPLI B nepnozmqecxoﬁ CUCTEMEC XMMHUUYCCKHUX 3JIEMCHTOB, CTPOCHHEC
HUX aTOMOB. AJ'IJ'IOTpOl'II/IH KHCJIOpOda — O30H.

Cepa. Amutotpornust cepbl. @u3nyeckrue U XUMUIEeCKUe cBolcTBa. HaxoxkieHue B mpupo/Ie.
[Tpumenenue cepbl. Oxcua cepbi(1V). CepoBogopoHas U cepHUCTAst KUCIOTHI U UX COJIH.
Oxkcupa cepoi(V1). Cepnas kuciora u ee coiu. OKUCTUTETbHBIE CBOMCTBA KOHIIEHTPUPOBAHHOM
CEpPHOM KUCIIOTBHI.

Ilonsmue o CKopocmu XumMu4decKkux peakuuﬁ. Kamwlummopbl.

JleMoHcTpalUU. AJUTOTPOIIHSI KUCIOPOIa U Cephl. 3HAKOMCTBO C 00Opa3liaMy MPUPOTHBIX
Cynb(pHIIOB, CYIb(HATOB.

JlabopaTopHble ONBITHI.
e (O3zHakoMIIeHHE ¢ 00pa3liaMH Cepbl U €€ COeTMHEHUH.
e Pacno3naBanue cynbpua-, cynbHur- U cynb(paT-mOHOB B pacTBOpE.
IIpakTnyeckas padora.
e PemieHue 3KCIIEPUMEHTANIBHBIX 33j1a4 110 TeMe «Kuciopoa u cepay.
PacuyerHble 3anqa4yu. Boruncinenus no XMMHUYECKUM YPAaBHEHUSAM PEAKIMI Macchl, KOJIMYECTBA
BEleCTBa UM 00beMa Mo U3BECTHOW Macce, KOJMYECTBY BEIIECTBA WM 00bEMY OJHOTO U3

BCTYIIAIOIUX WJIA NOJYYAOMIUXCA B pCaKIIMN BCUICCTB.

Tema 3. Azot u ¢ocdop (11 u)



[Tonoxxenue a3zota u pocdopa B IEPUOAUYECKON CUCTEME XUMUYECKUX PJIEMEHTOB, CTPOCHUE UX
aToMOB. A30T, (hu3nuecKre U XUMUYECKHE CBOMCTBRA, oJydyeHue u npuMenenue. Kpyrosopot
aszoTa B npupoje. AMMuak. u3nyecKue ¥ XUMUIECKHE CBOMCTBA aMMHAKa, MTOTYICHHE,
npumenenue. Comu ammonust. Oxcunbl azota(ll) u (1V). A3oTHas KuciIoTa U €€ COJu.
OKuCIHUTENbHbIE CBOMCTBA A30THOM KUCIIOTHI.

Docdop. Amnorponust pochopa. Puznveckne 1 XUMHUYECKHe cBoicTBa Gochopa. Okenn
docdopa(V). OprodochopHas kucioTa u ee Cou.

Munepanvruvie yoobpenus.

JNemoncrpanuu. [loaydenne aMMuaka v €ro pacTBOpeHue B Bozie. O3HaKoMIICHHE ¢ 00pa3lamMu
MIPUPOIHBIX HUTPATOB, ocdaToB.

JlaGopaTopHbIe ONBITHI.

e BzaumoselicTBre cojieii aMMOHUS CO IIEIOYaMHU.
o O3HakomlieHue ¢ a30mubiMu U hocopHviMU YOOOPEeHUAMU.
IpakTnyeckne padoThl

e [lomyyeHne aMMHaKka U U3yYCHHUE €TO CBOMCTB.
o OnpedeneHue MUHEPATLHBIX YOOOPEHU.
Tema 4. Yraepoa u kpemuuii (8 4)

ITonoxxenue yriiepoaa U KpeMHUS B IEPUOJAUYECKON CUCTEME XMMHYECKUX JIEMEHTOB, CTPOCHHUE
UX aTOMOB. YTJIIEpoJ, aJUIOTPOIHbIE MOAU(DUKALINY, PU3NUECKUE U XUMUYECKHE CBONCTBA
yriaepojaa. YTapHblid ra3, CBOMCTBA U (PU3UOJIOTUYECKOE NEHCTBIE Ha OPraHU3M. Y TIIEKUCIIbII
ras, yrojibHasi KUCJI0Ta U €€ cojid. KpyroBopoT yriepoia B mpupoe.

Kpemuuii. Oxcun kpemuus(1V). Kpemnaueast kucnota u ee conu. Cmexno. Llemenm.

JemoncTpanuu. Kprucrananueckue pemeTky anmasa 1 rpaduta. 3HaKOMCTBO ¢ 00pa3iaMu
IPUPOJHBIX KapOOHATOB U CHIIUKATOB. O3HAKOMAEHUE C PASTUYHBIMU 6UOAMU MONTIUBA.
O3naxomaenue ¢ uOamu cmexa.

JlabopaTopHbIie ONBITHI.

e (O3HaKOMIIEHHUE C pa3IMYHBIMU BUJAAMU TOIINBA
e (O3HaKOMJIEHHE CO CBOICTBAaMH U B3aMMOIIPEBPALEHUSIMHU KapOOHATOB U
THJIPOKapOOHATOB.
e KauecTBeHHBIEC peakiuu Ha KapOOHAT- U CUJIMKAT-UOHBI.
IIpakTuyeckas padora.

e llonyuyenne oxcuaa yriepona(lV) u n3ydenune ero cBoiicTs. Pacrio3HaBanue kapOOHATOB.
Tema 5. O6mue cBoiictBa MetaioB (14 1)
[TonoxxeHne METAIIIOB B NEPUOJANYECKON CUCTEME XUMUYECKUX DJIIEMEHTOB

J1. 1. MenaeneeBa. Metamnndeckas cBs3b. @U3MUYECKHUE U XMMUYSCKHUE CBOMCTBA METAJIJIOB. Psi
HanpsHKEHUH METAJIOB.



[Tonsitue o meramnypruu. CriocoOs! noxydeHus: Mmetasio. CIutaBsl (CTalb, YyTr'yH,
JTHOpaTIOMUHUN, OpoH3a). [Ipobiema 6e30TXOAHBIX IPOU3BOJICTB B METAJUTYPTHH U OXpaHa
OKPYXKAarOILEH CpeIbl.

Hlenounbie MeTaIbl. [[0J10KEHNE ETOYHBIX METAIIOB B IEPUOIUYECKON CUCTEME U
cTpoeHue aroMoB. Haxoxenue B nipupoje. dusznueckue u XumMuieckue cBorctpa. [Ilpumenenue
IIEJTOYHBIX METAIJIOB U UX COESIUHEHNH.

Ilenouno3emenbHbIE MeTALIbI. [[0710°KEHNE MIETOYHO3EMENBHBIX METAILIOB B IEPUOANMYECKON
cucteme u ctpoeHue aroMoB. Haxoxnenue B ipupoae. Kanbuuii u ero coenqunenust. Kectkoctb
BOJIBI M CIIOCOOBI €€ YCTPaHCHHSI.

Anromunuii. [TonoxxeHne aqtOMUHUS B IEPUOJUYECKON CUCTEME U CTPOECHUE €r0 aToMa.
Haxoxnenne B npupoze. u3nueckue U XMMUYECKHE CBOMCTBA aTFOMHHUA. AM(OTEpHOCT
OKCHJa U TUAPOKCHUIA ATFOMUHUA.

Kenae3o. [Tonoxenue xxene3a B IEPUOAUICCKON CHCTEME U CTPOEHUE ero atoma. HaxoxxaeHue B
npupoae. Pu3nuveckre U XUMHUECKHE CBOMCTBA xkenne3a. OKCHIIbI, THAPOKCUIBI M COJTH
xenesa(ll) u sxeneza(lll).

JleMoHcTpauu. 3HAKOMCTBO ¢ 00pa3iaMy BaKHEHUIIIUX COJICH HATPHS, KaIHs, IPUPOJTHBIX
COCMHEHUI KAJIBLIUS, PYIaMH JKelle3a, COSAMHEHUSIMU AIFOMUHMS. B3anmoenictBre
IIEJIOYHBIX, IIEJ0YHO3EMEIbHBIX METAIUIOB M aTIOMHHHS ¢ Bojod. CkUranue sxejiesa B
KHUCJIOPOJIE U XJIOpE.

JlabopaTopHbIe ONBITHI.

PaccMmoTpenue o0pas3iioB METaLIOB.

B3auMozeiicTBue METANIOB ¢ PACTBOPAMHU COJIEH.

O3HakoMIIeHHE ¢ 00pa3liaMK BaKHEWIINX COJIeH HATpHs, KK, KaablUs.

[TosryueHnue rugpoKcHIa aTFOMUHAS U B3aUMOAECUCTBHE €r0 C KUCJIOTaMH U LIEI0YaMHU.
[Tonryuenue rugpokcuion xenesa(ll) u (111) u B3aumoeiicTBuE X C KUCIOTaMH U
HIeJI0YaMHu.

IIpakT4yeckune padoThI

e Pemienue skciepuMeHTANIbHBIX 3a/1a4 110 TeMe «neMeHTsl |A—IIA-rpynn
NEePUOINIYECKOM TaOIUIBI XUMUYECKUX FIIEMEHTOBY.

e Pemenue skcniepuMeHTAIBHBIX 3a/1a4 10 TeMe «MeTauibl U UX COeTUHEHUS.
PacuerHble 3anauun. BorurcneHus 1o XMMHYECKUM ypaBHEHUSIM Macchl, 00bemMa Ui
KOJINYECTBA BEIIECTBA OJTHOTO U3 MPOAYKTOB PEAKIIMU IO Macce HCXOTHOIO BEIIECTBa, 00bEMY
WIN KOJIMYECTBY BEIIECTBA, COJEPHKAILET0 ONPEEICHHYIO T10JIF0 IPUMECEH.

OPI'AHNMYECKASA XUMUA

Tema 6. llepBoHauyajibHbIE IPEACTABICHUS 00 OPraHUYeCKNX BelecTBax (2 4)
ITepBoHavanbHbIE CBEIEHUS O CTPOEHUHU OPTaHUYECKUX BelECTB. OCHOBHBIE MTOJIOKEHHUS
TEOPHH CTPOEHUS OpraHndeckux coennHennii A. M. bytneposa. M3omepus. YpomeHHas

KJIaccu(UKaIus OpraHMueCKMX COCAMHEHUI.

Tema 7. YrieBoaopoasl (4 1)



IIpenenabHbie yriieBogopoabl. MeraH, stad. @U3ndeckue U XMMUYECKUE CBOMCTBA.
[Ipumenenue.

HenpeneabHblie yriaeBoaopoabl. OtuiieH. usnueckue u xuMuueckue cBoiictpa. [Ipumenenue.
AueruneH. J[MeHOBbIE YTIIE€BOIOPOABI.

Tonamue o yuxniuueckux y2nes000pooax (YUKIOAIKAHbL, OeH30]).

IIpupoaHble HCTOYHUKH YIiIeBoA0PoaoB. HedTh 1 mpupoaHbIii a3, UX IPUMEHECHHE. 3alIuTa
aTMOC(epHOTro BO3AyXa OT 3arpsi3HEHUSL.

JemoHcTpanuu. Mozenu MOJIeKyJl OpraHUYECKUX COEAMHEHUN. ['opeHune yriieBogopo10B U
oOHapy’KeHHe POAYKTOB UX ropeHus. KauectBeHHble peakiiuy Ha 3TuiieH. O0pasibl HeTH U
IPOJYKTOB UX NEPEPAOOTKHU.
JlabopaTopHble ONBITHI.

e DTuUJieH, €ro NoJiyueHue, CBOMCTBaA.

o Ayemunen, e2o nonyueHue, c80UCMEQ.
PacueTnas 3agaya. YcraHoBJIeHHE IpocTeiimeii popMyIibl BEIecTBa 0 MacCOBBIM JIOJISIM
3JIEMEHTOB.

Tema 8. Cuuptsl (2 4)

Onnoatomubie cUpThL. MeTanoi. Jtanon. Ouzndeckue cBoicTBa. PU3NOIOTHYECKOE
JIeiCTBHE CIUPTOB Ha opraHu3M. [Ipumenenue.

MHoroaromusblie cIUPTHI. DTHWIECHIINKONb. [ nuepus. [Ipumenenne.

MemoncTpaumnu. KonnyecTBEHHBIN ONBIT BBIIEIECHHUS BOJOPO/Ia U3 ITUIOBOTO CIIUPTA.
PacTBopenue stunoBoro cnupra B Boge. PactBopenue rinuneprHa B Bose. KauecTBeHHbIE
peaKkIuy Ha MHOTOATOMHBIE CITUPTHI.

Tema 9. KapoonoBbie KUCJI0THI. ZKupsbl (2 1)

MypaBberHas 1 yKcycHas KUCiIoTel. dusndeckue cBoicTBa. [Ipumenenne.

Bricmiue Kap6OHOBBIe KHUCJOTHEI. CTeapI/IHOBaH KHCJI0Ta.

Kupbl — pOAYKTHI B3aUMOICHCTBUS TIUIIEPUHA U BBICITNX KAPOOHOBBIX KUCIOT. PoJb kupoB
B IIporiecce oOMeHa BeecTB B oprann3mMe. KamopuitHoCTh KUPOB.

HemoncTpauuu. [Toryuenue u cBOMCTBAa YKCYCHOUM KUCIIOTHI. MccaenoBanre CBOMCTB KHPOB:
PacTBOPUMOCTH B BOJIE U OPTAaHUYECKUX PACTBOPUTEIISX.

Tema 10. Yraesoan! (1 1)

I'mroko3a, caxapo3a — BaKHEHIIME NPEICTaBUTENN yriieBoaA0B. Haxoxnenue B nmpupoe.
®dotocuHTe3. POIIb INIIOKO3bI B IUTAHUU U YKPEIUIEHUH 310POBBS.

Kpaxman u nemntonosa — npupoHsle nonuMepsl. Haxoxnenue B npupoge. [Ipumenenue.



JemoncTpanuu. KauecTBeHHBIE peakIIuy HA INIIOKO3Y U Kpaxmall.

Tema 11. Beaxu. Ioaumepst (4 4) benku — 6uononumepst. CoctaB OenkoB. OyHKINH
6enkoB. Posib 6enkoB B utanuu. [lonstue o pepMeHTax U ropMOHaXx.

[Tomumepsl — BBICOKOMOJIEKYJIsIpHBIE coennHenus. [lonuatunen. [lonunponumneH.
ITonmuBuHunxnopua. Ilpumenenue noiuMepos.

Xumus u 310poBbe. JlekapcTBa.JlemoncTpamun. KayecTBeHHbBIE peaKkIiuy Ha OEIIOK.
O3HakomiieHHE ¢ 00pa3laMy U3JIeIUN U3 TTONIUATHIICHA, TIOJIUIIPOITMIICHA, TOJTUBUHIIXIIOPHIA.



quﬁﬂo — TEMATHYECCKOC nnaanOBaHue.
Yueonuk — Pymzurucl.E.,@eabaman @.I'. «Xumus — 9»

684/roa (24/nen.)

Ne Tema Koimuec B Tom uncie
/I TBO HpakTnyecknx | Konrpoabubix | JlabopaTopn
‘1acoB padoTr pador bIX padoT
Heoprannyeckasi xumus
1. DIEeKTPOIUTHYECKAs 11 1 1 2
M CCOLMAIUS
2. Kucnopon u cepa 9 1 - 4
3. Aot u pochop 11 2 - 1
4. VYrnepoa u KpeMHUR 8 1 1 3
5. OO01me cBOMCTBA METAJLIOB 14 2 1 5
Oprannyeckasi XuMus
6. [lepBoHaUaIbHBIC IPEACTABICHUS | 2 - - -
00 OpraHMYecKuX BElIeCTBaX
7. VYTr1eBo10pOIbI 4 - - 2
8. CrnupThl 2 - - -
9. Kap6oHoBbie kucnotsl. Kupsl 2 - - -
10. VriaeBonasl 1 - - -
11. | benku. [Tonumepst 4 - 1 -
12. | Hroro 68 7 4 17
3a roJ: NpaKTHYeCKHUX, KOHTPOJbHBIX U JIA00PATOPHBIX PadoT
1 yeTBepTH, 2 4eTBEPTH, 3 4eTBEPTH, 4 yeTBEPTH, Ton,
9 Henenp 7 Hepnenb 10 Henens 8 Hexenp 34 nenenu
02.09.13-01.11.13 | 11.11.13-28.12.13 | 13.01.14 —22.03.14 | 01.04.14-30.05.14 | 02.09.13-
30.05.14
IIpakTHueckux IIpaxTrueckux IIpakTrueckux IIpaxkTrueckux
pabort — 2 pabot — 2 pabot — 3 paboT — HeT [TpakTHdeckux
Kontponbsubix pador | KonTponsHbix padot | KoHTposibHBIX KoHTponbHbIX pabor — 7
-1 — HeT pabot — 2 pabotr — 1 KoHnTponbHbIX
JlaGopaTopHBIX JIaGopaTopHBIX JlaGopaTopHbIX JIaGopaTopHBIX pabor — 4
OTIBITOB — 6 OTIBITOB — 2 OTIBITOB —7/ OTIBITOB — 2 JlaGopaTopHBIX

OILITOB - 17




IlepeyeHb J1a00pATOPHBIX M MPAKTHYECKUX PadOT 1O y4eOHOMY NpeaMeTy

«XuMua» 9 kiaacce

HaumeHnoBaHune TeM

JlaGopaTopHbie padoThI

IIpakTnuyeckune padoTnl

Tema 1.
DIEKTPOTUTHYECKAS
JUCCOLIMAIUS

JL.p.Nel «McnpiTaHue pacTBOPOB BEILIECTB
Ha AJIEKTPUUECKYIO IPOBOUMOCTh.
JLp.Ne2 «Peakiiuu oOMeHa MEXTY
pacTBOpaMM JIEKTPOTUTOBY.

IIp.p.Nel «Pemenne
AKCIIEPUMEHTAIBHBIX 3a7a4
10 TeMeE
«DIIEKTPOIUTHYECKAs
JCCOLIMALIUS.

Tewma 2. Kucnopon u cepa

JL.p.Ne3 «O3nakomiieHue ¢ 00pa3liaMu cepbl
U €€ cCOeqUHEHUIN.

JL.p.Ne 4, S, 6 «Pacnio3naBanue cynbhu-,
Cynb(UT- U cyab(haT- HOHOB B PaCTBOPEN.

Ip.p.Ne2 «Pemenne
HKCIEPUMEHTAIBHBIX 3a7a4
o teme «Kucnopon u cepay.

Tema 3. A3zot u docdop

JL.p.Ne7 «B3anmoaeincTBue coiei aMMOHHUS
CO IIEJIOYaMMUY.

p.p.Ne3 «ITonyuenue
aMMHaKa 1 U3y4yeHUe ero
CBOWCTBY.

IIp.p.Ne4 Onpenenenue
MUHEPAIBHBIX YA0OPEHUID.

Tema 4. Yrnepon u
KPEMHHU

JL.p.Ne8 «O3HakoMiIeHUE C pa3IMYHBIMU
BHUJIaMH TOTUIBAY.

JL.p.Ne9 «O3HakoMJIEHHE CO CBOMCTBAMH U
B3aUMOINIPEBPAILICHUSIMU KapOOHATOB U
TUIPO KapOOHATOBY.

JL.p.Nel10 «KauecTBeHHbIE peaKIIMM Ha
KapOOHAT- M CUIIMKAT-UOHBDY.

Hp.p.NeS «Ilomyuenue
okcuaa yriaepoaa (4) u
M3YYEHHE €r0 CBOMCTB.
Pacnio3naBanue
KapOOHATOBY.

Tema 5. OOmue cBoicTBa
METAJLIOB

JL.p.Nel1 «Paccmotpenue o6pa3ios
METAJIOB.

JL.p.Nel2 «B3aumozeiicTBie METaIOB C
pacTBOpaMu coJieit».

JL.p.Nel13 «O3nakomieHue ¢ oOpa3uamMu
coJiel Kajusl, HaTpUsl, KaJbIHs».
JL.p.Ne14 «ITomydyeHue ruipokcuaa
AJIFOMUHUS U B3aUMOJIEHCTBHE €r0 ¢
KHCJIOTAaMH U IET0YaMI.

JL.p.NelS «ITomydeHnue ruipoKcu10B
xene3a(2) u xene3a(3) u B3aUMOICHCTBUE
UX C KUCIIOTaMU M HIETI0YaMU».

IIp.p.Ne6 «Pemenue
AKCIIEPUMEHTAJIbHBIX 3a7a4
o TeMe «DJIeMeHThI 1A -
3 A-rpynmn nepuoandecKou
TaOJIUIIBI XUMHYECKUX
3JICMEHTOBY.

Ip.p.Ne7 «Pemenne
AKCIEPUMEHTAJIbHBIX 3a7a4
mo TeMe «MeTallIbl ¥ UX
COCIMHCHUS.

Tema 7. YrieBonopoasl

JL.p.Nel6 «DtuieH, ero nojaydeHue,
CBOMCTBa».

JL.p.Nel17 «AnerunneH, ero nojiy4eHue,
CBOMCTBa».




KaJ'ICHI[apHO-TeMaTI/I‘leCKOC INITAHUPOBAHUC 110 XUMHH

9 kJacc
(2uaca 6 nHeoenro, 6 meuenue 200a- 68 uacos)

Ne MMama Tema ypoka Beooumuvie Xumuueckuii Axmyanuzayus TI'uA Jom.
n/n xXumuueckue IKcnepumenm. ONOPHBIX 3HAHUL 3a0anue
noHamuA.
Tema 1. Inexrpoaurnyeckas auccounanms (11 4)
1 BBoausrit ONEKTPOIHT. JL.o. Nel. Onexrtpuueckuii Tok. | 2.3 §1, yop. 5,6, c. 13
WHCTPYKTaX. Heanextpomnur. «cmiprTanne WNonst (anmonsr w | 2.4
ONEeKTPONUTHI U ONEeKTpoNUTHIECKass | pacTBOPOB KaTHUOHBI)
HEAJICKTPOJIUTHI. JTUCCOITHAITHS, BEIICCTB Ha
DNEeKTpoNuTHIeCKasl | TUApaTAIHsL. ANEKTPUIECKYIO
JIACCOITHAITHS Kpucramnorumaparsi. MPOBOJIUMOCTb.) .
BEIIIECTB B BOJIHBIX Kpucramiuueckas
pacTBopax BOJA
Onekrponurndeckas | KucioTsl, menoun u OCHOBHBIE KJIaCChI 2.4 § 2, Tabn.1, c.11, yop. 7,8, ¢. 13
JTIUCCOIUAITUS KUCIIOT, | COJM C TOYKU 3PSHHUS HEOPTaHUYECKUX
[IEJIOUEN U COJIEH. TO. Crynenuaras coenuHenui. Boga
JTUCCOIUAITHS KHCIIOT. KaK YHUKAJIbHBIH
Houn ruapokconus PaCTBOPHUTEIb JIJIs
JKUBBIX CHCTEM
3 Cnalble U CHIbHBIE CreneHb 1.1-16 § 3, 3aymaua 2, c.13.
3JIEKTPOJIUTHIL. AJEKTPOJIMTHUECKOMN
Crenensb nuc- JTUCCOIUAIIHH.
COIMAIINY. CunbHple u crabble
3JIEKTPOJIUTHIL
4 Peaxmmn nossoro Peaxiun MOHHOTO | JIabopaTopHbBIH Kiaccudukanus 25 §4, Tabnmua 3, c.14-15,
o0OMeHa M yclIoBHs X | oOMeHa: TOJHBIE M | ombIT Ne2, XUMHUYECKHX peakuil tabmmuua 4, c.17, ynp. 1-2, c. 22




MPOTEKaHUsI. COKpaIlleHHbIE «Peakunu oOMeHa | B HEOpPraHUYECKOH
IlomHbIe ¥ COKpamI€H. | HOHHBIE ypaBHEHUS. | MEXAY pacTBO- XUMUH
WOHHBIE YpaBHEHUS O6parumbie U | paMu
XHUM. peaKui HeoOpaTHMBbIe AIIEKTPOJIUTOB.
XHUMUYECKHE PeaKiuu
5 YPOK - MpakTUKyM OtpaboTka Kiraccudukanus 2.5 §§3,4, Tabmuma 3, c.14-15,
10 COCTaBJIEHUIO anropuTMa XUMHUYECKUX peakiuil | 3.2.1- tabimua 4, c.17, ymp. 3-4, c.
peaxiuii HOHHOTO COCTaBJICHMSI ITOJIHBIX B HEOpPraHWYECKOU 3.24 22.
oOMeHa. Y COKPAIIeHHBIX XUMUH
YPaBHEHUI NOHHBIX
peakuui
6 OKHCIUTEIBHO- OBP. Okucaurens u ITonstHe 0 cTEEHU 2.6 §5, yop.6, 7,8, ¢.22
BOCCTaHOBUTENFHBIE | BOCCTAHOBHTEINb. OKUCIICHUS U
peakuuu. Okucinenue | OKHUCIEHUE U BaJICHTHOCTH
Y BOCCTaHOBJICHHE. BOCCTAaHOBJICHHE
7 YPOK-TIPaKTHUKYM: PaccranoBka Metamist n 2.6 § 5, ymp. 8, 3amaun 1Mo KapTod-
OKHCIUTETHHO- K03 HUITUEHTOB HEMETaIITBI -Kam
BOCCTAaHOBUTEJILHBIE | METOJOM
peaxiuu. AJNIEKTPOHHOTO
Oananca B OBP
8 Tuoponus coneil. Tunponus coJieit. Conu u ux crpoenue, | 1.2 §6, ynp.9,103¢
l'unponns mo kaTuoHy KJIacCU(pUKAIIS. 23-25 3anayga 1,c.22
U aHuoHy. ['maponus SBnenue runponuza B IHoaror. x I1.P. Nel c¢.24
c paznoxeHueM IpUpoIie
COCJIMHEHMSI
9 IlIpakmuueckasn Ilpakmuueckasn 4.1 [Ipasuna Th | Ilos..
paooma Nel. paooma Nel. npu padote ¢ | § § 1-5, ¢.24, npaBuna Th
«Pewenue sxcnepu- pacTBopamu
MEHMANbHBIX 3a0a4
no meme
«Dnexmponumuyec-
Kas Ouccoyuayusy.»
Texymuit
MHCTPYKTaX.
10 IToBTOpHUTENHHO - [los.

00001Ia0HN YPOK

§§ 1-5, cxema rumpoam3a cou,




II0 TEMC:

3aaHurd B TETpaau.

«INEKTPOTUTHIECKAS
JIFCCOITHALTHSY.
11 Konumponvuasn 3agaya 2,c.22
paooma Nel no
meme:
«Inekmponumuyec-
Kas ouccoyuauusy).
Tema 2. Kucaopoa u cepa (9 4)
1/ Ananuz pezynemamos | Annotponus. Hdemoncrpanuu: | IICXO JI.1. 11 §§ 7,8, ymp.1,2, ¢.31
12 K/p Nel. ANNoTpomHas Annotponus Menneneesa. 1.2
ITomoxenue MoaudUKaIs. KHCIIOpo/a. Buonoruueckas ponp | 1.2.1
KHCIIOPOJIa ¥ CEPHI B O30H — Kak TpocToe KHCIIOPOJIa ¥ 030HA. 122
I[ICXD3, cTpoeHue ux | coelUHEHUE Okcunsl.
aTOMOB. AJUIOTPOIIHS. DKOJIOTUYECKHE
O30H — ayuIoTpOIHAs poOIIeMbl
MO (UKALS COBPEMEHHOCTH
KHCJIOpOJIa.
2/ Cepa. AIOTPOITHS ATIOTpOITHEBIE JI.0.Ne3 Buonoruueckas posnp | 3.1.2 §9,10, ymip.5,6, ¢.31, 3amaga 1
13 cepbl. Pusmdeckue n | MOAM(HKAIH «O3HaKOMJIEHHUE C | CEPBI.
XHMHIYecKHe cBojicTpa | (POMOMYeECKas, obpasiamu cepsl
cepsl. IIpumenenue MOHOK/THHHAST). u eé
droranus. COEIUHEHUIL. )
3/ CepoBojiopo. Cynbdusl, JladopaTopubiii | Kuciaors! u comnm. 3.1.2 §11, yop.1,2, c.34
14 Cynbupl THAPOCYIbOUIIBL. onbIT Ne 4. OBP
CepoBogopog. «Pacno3naBanue
CyIbQUT- U CYyITb-
¢bua- HOHOB B
pactBope». (11/0
No5, c.43)
4/ CepHHUCTBII ras. CepHHUCTBIN ra3. JlagopaTopubiii | OBP 3.1.2 § 12, ynp.3-5, c.34, 3anaqa2




15 Cepnucras kucinora u | Cynshuas u onbIT Ne 5.
ee conmu TUIPOCYTbOUIBI «Pacrno3naBanue
cyns(Gua- U CyIlb-
(GuUT- HOHOB B
pacTBOpe.» (1/0
No5, ¢.43).
5/ Oxkcug cepsi (V). Cynbdartsl. Hemoncrpauun. | OBP 2.6 § 13, Tabmuna 10, ¢.36, ymp.1-
16 Cepnas xucnora u ee | ['mapocynbhats 3HaKOMCTBO C 3.1.2 2,c¢.38, 3amaua 2
conmu obpasiamu 3.2.3
MPUPOIHBIX
Cynb(haToB.
JlabopaTopHbIii
onbIT Ne6.
«PacrniozHaBanue
cynb(haT - HOHOB B
pacTBope.» (11/0
Nob, ¢.43).
6/ OxucauTeIbHBIC CepHblii aHTUAPUL. OBP 2.6 § 13, rabmuua 10, ¢.36, ynp.1-
17 CBOMCTBA Oneym. 3.1.2 2, ¢.38, 3amaua 2
KOHIIEHTpUpOBaHHOW | B3anmonelicTBue 3.2.3 TOB.
CEpHOM KHUCJIOTBHI. KOHII. CEpHOU § 9-13, mpasuna Th
KHCJIOTHI C
METaIaMH
71 Ipaxmuueckasn Ilpakmuueckasn 4.1 IIpaBuna Th | 3amaga 2
18 paboma Ne2. padoma Ne2.
«Pewenue r3xcnepu-
MEHMATbHBIX 3A0aY
no meme «Kucnopoo
u cepa».» Texynuil
MHCTPYKTaX.
8/ Tonamue o ckopocmu | CKOPOCTb XUM. Obparumbie 21-22 § 14, ynp.4-5, c.42
19 XUMUYECKUX peakyull. | PEeaKIuu. XUMUYIECKUE PEAKITIH
Kamanuzamopei. Karanuzarop. 1 HeOOpaTUMBIC
WNuruburop.
XHUMHUECKOE

paBHOBeCHE




9/
20

Brrauciaenus mo
XHMHYECKHM
YPAaBHEHUSIM PEAKLUI
MaccChl, KOJIMUYECTBa
BEIIlECTBA WM 00beMa
10 U3BECTHOM Macce,
KOJIMYECTBY BEI[ECTBA
Wi 00bEMY OJTHOTO
W3 BCTYIIMBIINX WA
MOJIYYAIOIINXCS B
PEaKIINK BEIIeCTB.
Tecmuposanue.

YMeHue pemars
pacueTHbIE 3312491

Monb, MonsipHas

Macca BELEeCcTBa,

MOJISIPHBIN 00BeM
BEIECTBA

443

3agaun 1-3, nos.
§ 9-14.
Tecter KUM mis 9 kimacca

Tema 3. A3zot u docop (11 4)

1/
21

Ilonoxenue azora u
hocdopa B
MEPUOIUYECKOMN
CHCTEME XMMHMYECKUX
3JIEMEHTOB, CTPOCHHE
AX aTOMOB. A3OT.
CBoiicTBa,
MIPUMEHEHHE.

Hutpuner. ®ochuast

Xumuueckas
WHEPTHOCTh. DHEPTUs
aKTHUBallUU

31-321

§ 15 - 16, yup.2-5, ¢.52

2/
22

Amvmunak. Ousnyeckne
A XUMHYECKHE
CBOIICTBA.
Ilonyuenue,
MPUMEHEHUE

Hon ammonwus,
JOHOPHO-
AKLENTOPHBIN
MEXaHU3M

JdemoHcTpanuu.
[Honyyenue
aMMHaKa 1 ero
pacTBOpeHHe B
BOJIE.

Azotdukcanyst

3.1-3.21
3.24

§ 17, rabnuua 13, ¢.49, ynp.6-
8,c.52

3/
23

Coyit aMMOHUS.

Coyit aMMOHUS.
JIBoitHEIE coau

JlabopaTopHbIii
onbIT Ne7.
«B3aumonerictBue

3.1-321
3.24

§ 18,
tabmuua 14, c. 51, ymp.12-13,
c.52




COJIE aMMOHUS
CO LIET0YaMU. )

4/ Ilpakmuueckasn IlIpakmuueckasn [IpaBuna Th | Ilo.. § 17, npaBuna Th
24 paboma Ne3. paboma Ne3.
«Ilonyuenue ammu-
aKa u uzyueHue ezo
ceolicme.» Tekymuin
MHCTPYKTaX.
5/ Oxkenp asora (11) u XYMU3M TIOTyYeHUS CkopocTh 31-321 § 19, rabmuma 15, ¢.55,
25 okenz asora (V). a30THOM KUCIIOTBI XUMHUECKOH 3.2.3 ymp.1,3,4, ¢.59
A30THas KUCJIOTa, PCaKIHH.
CTPOCHHE MOJICKYJIBI Karanmsaroper.
XUMUYECKOE
U MTOJTyYCHHE.
paBHOBecHE
6/ OKuCIUTENbHEIC OxucnuTenbHbIC OBP 2.6 § 19, Tabmuua 15, c.55,
26 CBOICTBa a30THOM CBOICTBa a30THOM ynp.6,7,9%%, ¢.59
KUCIIOTHI KHCIIOTHI.
B3anmopeiicTue ¢
MeTaJNIAMH
7/ CoJIM a30THOI Hurpatsl u Hemoncrpanuu. | Comu. OBP 2.6 § 20, ynp. 2, 8,9, (c.59)
27 KHCIOTEL O0COOCHHOCTH UX O3HaKoOMIIEHHE €
pas3ioKeHust Mpu obpasmamu
HarpeBaHUU MPUPOIHBIX
HHUTPATOB
8/ docdop — Benbiit, kpacHbIl 1 21-22 § 21, Tabnuua 16 ymp.2,4, c.70
28 XUM.3JIEMEHT 5- A depHblii pocpop
TIOJITPYIIITEI.
Annotponus
dochopa. CpoiicTBa
dochopa.
9/ Oxenx docdopa (V). docdopHblii Jemoncrpanun. | Kpyrosopor azotan | 4.4.1 - § 22,23, Tabmuus 17, 20,
29 Oprodocdopras AHTUJPH. Osnakomienue ¢ | ¢ocdopa B mpupoge. | 4.4.2 yp.5-6, 9, ¢.70
KHCIIOTA 1 €€ COJIHL. Optodochopras oOpasiamu Knaccuduxarms 3.21
KHCJIOTA. MPUPOIHBIX MUHEPATbHBIX




Munepanvuobie Tunpodocdar-noH, docdaros. yIOOpEHUIA.
yO0obpenus muruapodocdar-uoH. | OzunakomieHue ¢ ArpoHOMUS
[IpocThie U CIOXKHBIE | a30MHbIMU U
MUHEpPATbHBIC dochopuvimu
ynoOpeHus Y00bperusMu.
10/30 IMpaxmuueckasn Ilpakmuueckan 4.1 [IpaBuna Th | Ios. § 22, 3anaun 3,4, c.70
paboma Ned. paboma Ne4. npasuia Th
«Onpeoenenue mu-
HepanbHbIX
YO00oOpeHuii».
Texymnii
HUHCTPYKTaX.
11/31 3auem - 3agaua 2
mecmuposanue
no meme: «A3om u
docgop».
Tema 4. Yraepoa u kpemHui (8 1)
1/ [Tonoxenue yraepoaa | AJUIOTPOIHS JemoHcTpanuu IonsTHe 0 3.1-3.1.2 § 24, yop. 2,5, ¢.90
32 1 KPEeMHHUS B yraepoja. Anmas, Kpucramnmmueckne | HaHOTEXHOJIOTUAX (Ha
NEePUOJNIECKON rpaduT, KapOuH, PELIeTKH anMasza u | mpuMmepe
cucTeMe XUMHdeckux | QymepeHst rpaputa.  Jl.o. | yriepoaHbIX TpyOOK

3JIEMEHTOB, CTPOCHHE
UX aTOMOB.
AmoTponHsie
Moau(UKALIUN
yraepoaa.

Ne8
«O3HaKOMIJIEHHE C
Pa3IUYHBIMU
BHIAMH TOII-
JINBA.)

1 QyJUIepEeHOB)




2/
33

XuMuueckue
CBOICTBa yriepoja.
AncopOnus

AncopOrwst.
HecopOrust.
AKTUBUPOBAHHBIN
yroJb

3.1-3.1.2

§ 25, rabnuna 23, ymp. 8, ¢.90

3/
34

YrapHblii ras,
CBOMCTBA,
(uznonoruyeckoe
JIeHCTBHE Ha
OpraHU3M.

Brrauciaenus mo
XUMHYECKHUM ypaB-
HEHUSAM MacCChl,
o0beMa i
KOJINYECTBA BEIIECTBA
OJIHOTO M3 MPOJYKTOB
peaxIum 1mo macce
HCXOJHOTO BEIIECTBA,
00beMy WIH
KOJIMYECTBY
BEIIECTBA,
COJIEpKAIIETO
OTIpeIeTICHHYO 0JII0
npuMecei.

I"azoreneparop.

I'eneparopHsiii ras.

lasudukanus
TOTLIMBA

DuznoIornIecKoe
JECTBHE YyTapHOTO
raza Oxka3aHue
IIepBOI
MEIHUITMHCKON
TIOMOIIH

3.1-32

4472
443

§ 26, Ne 14-17, ¢90, 3amaqal
c91

4/
35

VTrieKkucnbii ras.

YronpHasg KMCIOTa U
ee coiu. KpyroBopot
yTIepoia B IPUPO/IE.

Kapbonartsr.
I'unpoxapOoHaThI

JdemoHcTpanuu.
3HaKOMCTBO €
oOpasiamu
MIPUPOJTHBIX
KapOOHATOB.
JlabopaTopHbIii
onbIT Ne 9.
«Pacno3naBanme
KapOOHATOB.»

@DoTOCHHTE3 U
JIbIXaHUe.
ITapHukoOBBIf
a¢dexr. KpyroBopor
yrieposa B mpUpoe

3.1-3.2
3.21

§ 27 -29, Ne 18, 19,20,
21%,¢.90-91
3amau2-3,c.91

5/
36

Ilpakmuueckasn
padoma NeS.

Ilpakmuueckasn
paboma NeS.

41-42

IIpaBuna Th

ITos. § § 27 -29, npaBuna Th




«llonyuenue oxcuoa
yenepooa (1V) u
uzyuenue e2o
ceoticms. Pacno-

3HAGAHUE
KapOoHamos. »
Texymmit
WHCTPYKTAKX.
6/ KpeMuuii u ero Kgapr, kapbopyHT, JdeMoHcTpanuu. 3.1 § 30 —33, Ne 5,7,9* ¢.101,
37 coenunenust. Cmexno. | CHINLNABL, CUIAKATHL. | 3HAKOMCTBO € 1.1-16 3amaya 1
LJemenm CunukarHas oOpasiamu
MIPOMBIIIUICHHOCTb, MIPUPOJTHBIX
KepaMHuKa, CTEKIIO, CHIINKATOB.
LIEMEHT Osnaxomnernue ¢
sUOAMU CMeKd.
JlaGopaTopHbIii
onbIT Nel0. «Ka-
YECTBEHHEIE
peakium Ha
CHJIMKAT-UOHBI.
7/ O06001EeHne 1 K [ToB. MaTepuan mo Tabnunam
38 IOBTOpEHHUE u 13,14,15,17, 19,23-26
M
MaTepuasa TeM:
«Kucnopoo u cepa. a
Azom u gpocghop. 0
Yenepoo u kpemmnuiiy.
T
e
M
e
gg Koumponwvnasn 3anaua 5,¢.91

paooma Ne2 no




memam: «Kucnopoo
u cepa. Azom u
docgop. Yenepoo u

KPeMHUIL).
Tema 5. O0mue cBoiictBa metasioB (14 4)
1/ Ananus pesyromamos Meramnnueckas JI. 0. Nell Mertamisl B pusmke. 1.1-1.6 § 34-36, ynp. 1-4, 8, 9 3anaua
40 K/p Ne2. CBSI3b. «PaccmoTtpenne DIEKTpo- U 3.1.1 1-2 (c. 112)
TTON0KEHIE METAILIOR Merammueckast 00pa3sios TEIJIOPOBOIHOCTh 5.2
B [ICXD JI. 1. KpUCTAIUTHYECKAS METaIJIOBY»
Menneneena. perietka
Merannuueckas
cBs3b. Duznueckue
CBOICTBa METAJIOB.
2/ XUMHIYECKIE Onextpoxumudeckuii | JI.o. Nel2 « OBP. 3.1.1 § 37, ynp. 11-12, 3agaqa 4 (c.
41 CBOMCTBA METAJLIIOB. PAI HATIPSDKCHUS Bzaumoneiicteue | BoccTanosurenu. 112)
MeTaIoB (P METAaJIJIOB C DNEKTPOXUMHUYECKI
. pacTBOpamu
Pap HanpsoxeHuH CTaHZAPTHBIX coJIen» 1 psAI HANIPSDKEHUSA
MCTAJIOB. SJICKTPOJIHBIX METAJIJIOB
MTOTEHIINAIOB
METaJIJIOB)
3/ Ilenounsre metanmer, | COTH HIETOUHBIX JLo.Nel3 1.1-1.6 § 39, yip. 1-5, 7, 8 samaun 2-3
42 HaxosxeHue B METaJIJIOB. «O3HaKoMIIEHHE C 3.11 (c. 119)
pUpoe. AHOManbHBIE oOpasamu
duznyeckue u CBOMCTBA IIEJIOYHBIX | BAXKHEHIIUX
XUMHUECKHe METAJIIIOB coJsielt HaTpus,
cBoiicTa. [Ipume- KaJlnd, KaJIbLnA.»
HEHHE.
4/ [1{eno4HO3EMENB- Coenunenns HemMoncTpauuu. | Ponp kambius B 1.1-16 § 40-41 (mo c. 123), ymp. 1-12,
43 ABIE METALIbL. KaJblus, 3HaKOMCTBO C IIPUPOJIE. 3.11 3amaun 1-2 (c. 125)
HaxoskieHnue B 0COOEHHOCTH } obpaznamu
mprpoze. Kansomit XUMHUYECKUX CBOHCTB | IPUPOIHBIX




€ro COCIMHCHU .

COCJIMHECHUM
KaJIBITH.
BzanMoneticTere
IIEJ0YHO3EMETBH
BIX METAJJIOB C
BOJOH.

5/ XecTkocTb BOABI U JKecTkoCTh BOAIBL. § 41, ynp. 13-14, 3anaun 3-4 (c.
44 CII0CO0bI €€ [onsTue 0 125)
yCTpaHEHHUSI. TATPOBAaHUU
6/ ATIOMUEMIA Ilonstune Jemoncrpanun. | Knaccudukanus 11 § 42, yop. 1-11, 3agaum 1, 2, 3
45 Haxosk1eHue B «amdoTepHoCTh» Ha | Baumopeiict- XUMHYECKHX 3.1 (c. 131)
npupoze. CBoiicTBa MIpUMEpPe COSAUHEHUI | BUE aTIOMUHHUS C peakmuii. Peakius 3.1.1
ATTFOMIHHSL. ATIOMUHUS BOJIOM. HEUTpau3aIim 3.3
AJFOMHHOTEPMHSL. JdemoncTpanum.
AwmdoTepHOCTL 3HAaKOMCTBO C
OKCHJa U TUAPOKCHIA COCOIUHECHUAMHU
aJIlrOMU- AJTFOMHHUSA.
HISL JlabopaTopHbIii
onbIT Nel4,
«ITonyuenue
TUIPOKCHIA
ATFOMUHHS U
B3aMMO/ICHICTBHE
€ro C KUCIIOTaMHU
U IEJIOYaMHM. )
7/ Hpaxmuueckan Ilpakmuueckasn 4.1 [IpaBuna Th | C.131
46 paboma Ne6. paboma Ne6. 4.2

Pemenne sxcniepu-
MEHTAJIBHBIX 33/1a4 110
TeMe «DIEMEHTHI
IA— IIA-rpynm
MEPUOUYECKON
TaOJINIBI XUMHYECKUX
3JIEMEHTOB.
Texymmii
MHCTPYKTaX.




8/ Keneso. HaxosxkaeHue ’Keneso B cBeTe JdemoncTpanum. 2.6 § 43, ynp. 1-3, 3amaum 1, 4 (c.
47 B ipupoze. Cpoiictsa | HPEACTABICHHI 00 3HaKOMCTBO C py- 11 136)
JKesesa. OBP. JIaMU JKeJe3a. 3.1
Cxuranue xenesa 3.11
B KUCIIOPOJIE U 3.3
XJI0pe.
9/ OKCH/IBI, THAPOKCHB! | XHMHUCCKHIE JlaGopaTopHbie 3.2.1 § 44, ymnp. 6-11, 3amaua 3 (c.
48 v comu xeresa (IT) u | CBOWCTBA OCHOBHBIX | ombITHI NelS. 3.24 136)
xeresa (LLD). coenHeHMH xene3a B | «llomydenue
Pa3HBIX CTETICHIX THIPOKCHUJIOB
okucnenus. [lonstue | xenesa (I) u
0 KOppO3uHu skenesa () u
B3aMMOJEHCTBHE
UX C KUCJIOTaMH U
IIEJI0YaMHU.»
10/49 IMousTue o Merauryprusi, 4yryH, DKoJI0rn4ecKue 4.4 § 35, 45-47 ynp. 1-3, 5-6, 11,
METAJITyPIHH. CTallb, JISTHPOBAHHEIC IPOOJIEMBI: 5.2 14 3agaum 3, 4, 6 (c. 147)
CrocoGbl nomydenuss | CIUIABBI KHCJIOTHBIC JTOXKIH.
MeTasuioB. [IpoGiemsl
0€30TXO/IHBIX TIPOU3-
BO/ICTB B
METaJUTypTuu U
OXpaHa OKpy’Karomien
CpeJibL.
11/50 CILIABEL Cnnasel, Metannsl. Kopposus. | 2.6 § 38, nosTo-
HWHTEPMETAIIINYEC ITonydyenue meTamion puth 45-47, yrip. 13-15, 3amauun
-KU€ COCINHEHUS U 00II1e CBOMCTBA 2-3 (c. 112)
12/51 Hpaxmuueckasn Ipakmuueckas 4.1 [pasuwna Tb | C.136
paboma Ne7. padoma Ne7. 4.2
Pewenne sxcniepu-
MEHTAIBHBIX 3a]1a4 [0
Teme «MeTaJutbl U uX
COCIMHEHUSI.
13/52 23-25 ITos. marepuan § § 39 -44

O06001IEeHE U
MOBTOPCHUE
MaTepHrana TeMbL:




«O01uMe cBoiicTBa

METAILIOBY.
14/53 Konmponvnas 3amaua 4, ¢.136

paodoma Ne3 no

meme: «Odwue

ceolicmea

Memannoen.

OPI'AHHUYECKASA XUMMUS
Tema 6. IlepBoHayabHBIE NPEACTABJEHNSI 00 OPraHMYeCcKNX BelecTBax (2 4)

1/ 54 Ananus pesynsmamos OpraHudeckue 3.4 » § 48 — 49, Ne 1-4, ¢.163

K/p Ne3. BEIIECTBA.

I XuMH4ueckoe

€pBOHAYAJIbHBIC

CBEICHHUS O CTPOCHUU CTpOCHHMC.

OpPraHHYECKUX CrpyxTypHbie

BemecTB. OCHOBHEIE (bopmynsl

MOJIOXKEHUS TCOPUHU

CTPOCHUSI

OpPraHUYECKUX

coenuHeHni A. M.

Byrneposa.
2/ 55 WzomMepusi. W3zomepus. M3omepsl. 3.4 50

YrpouieHHas OyHKIIMOHATTBHBIC

Knaccuukanus opra- | TPYTIIBI

HHUYCCKUX

COEIUHEHHUN.

Tema 7. Yraesoaopoasl (4 1)
1/ 56 [penerbHbie VYraeBonoposL. JlemMoHcTpanum. 34.1 § 51,
Ankanpl. ['omomnorus. | Mojgenu MOJIeKyI Ne 6,8, ¢.163




YIJIEBOIOPOIBL. T'omomnoru. OpraHUYECKUX
MeraHn, 3TaH. TI'omonoruueckas COCITUHCHMI.
dusznyeckue u pa3HOCTh I'openue
XUMHAYECKHE YIJIEBOIOPOJIOB U
CBOWCTBA. oOHapyxXeHne
[Mpumenenue. MPOJYKTOB MX
TOPEHUSL.

2/ 57 HerpeenbHbie HenpenenbHbie JleMoHCTpanuu. 3.4.1 § 52, Ne 9-10, 3apaya 2 c. 163
YIJIEBOZOPOIBL. YTICBOAOPOIBI Mogenu MoneKy
Drunen. Ousuueckue | (ATKCHBI). OpraHM9ICCKUX
U XUMHUYCCKHE MexnyHapoaHas COCIMHEHU.

CBOJCTRA. HOMEHKJIaTypa l'openne

[IprMeHeHHe. AJIKCHOB. YIJIEBOIOPOJIOB U

Peaxiust [Monmumepuzarus oOHapyXeHHE

MOJIMMEPHU3AIUH. MPOAYKTOB X
TOpCHUSI.
KauectBennsie
peaknuu Ha
STHJICH.
JlaGopaTopHbIii
onbIT Nel6.
«OTUJIEH, €T
MOJIyYEeHHE, CBOU-
CTBa.»

3/ 58 Auernnen. JlueHossie | ALCTHICHOBbIC JlabopaTopHbIii 34.1 § 52, ynp. 11-13, 3aaua 3 c.
YTIIEBOIOPOIBI. YTIICBOZIOPO/IbI onbIT Nel7. 163
Tousimue o (amkunbl).  TpowiHas | AyemuieHn, e2o
YUKIUYECKUX CBSI3b. JueHoBble | nonyuenue,

Venegooopooax. YTJIEBOIOPOBI ceolicmaa.
(anmkaueHsl).
Iukmoankans

4/ 59 TpuposHbLe ben3un. Kepocus. | lemoncTpanuu. | AlbTepHaTUBHbIE § 54, ynp. 14-16, 3anauu no
HCTOYHHIKH Maszyr. O6pa3up! He(hTH U | BUABI TOILIMBA KapTOYKam
yriueoopoos. Ipu- Hedrexumunueckas MPOAYKTOB MX
poxblii ra3. Hedyb. MIPOMBIIIUICHHOCTh nepepadoTKH.

3ammra




atMocdepHoro
BO3.lyXa OT
3arps3HEHUS.
Pemenue pacueTHbIX
3a71a4. Y CTaHOBJICHUE
npocTenien
(hopMyJIBI BeleCTBa
M0 MacCOBBIM JIOJISIM

HIIEMEHTOB.
Tema 8. Cnuptnl (1 4)
1/ 60 OJIHOATOMHbIE OnHOoaTOMHBIE JleMOHCTpaLUHU. 3.4.2 § 55, pemienue 3anaq Ha
crpThl. MeTaHoIL. npezensHble cupThl. | KommuecTBeHHBIH HPUMECH 0 KapTOYKaM
Dranon. du- Panuxan. OTIBIT BBIAEIEHHS
3HOJIOTUYECKOE DyHKIHOHATbHAS BOIOpOJa U3
JeiicTBue cnupToB Ha | [PYIMA. 3THJIOBOT'O
OpTraHH3M. I'mapokcuinbHas crmpTa.
[pumMeHeHue. rpymnma Pacteopenue
ATUIIOBOTO CIIHpPTA
B BOJIC.
MHoroaToMHbIE MuoroatomHbIe JleMoHcTpanuu. 3.4.2 § 55
CITUPTEHL. CIIUPTHL. PactBopenue
Srunenrnukois. [nu- | KauecTBeHHas [IIULEpUHA B
uepuH. [lpumenenue. | PCaKIMAd BOJE.
KauecTtBennsie
peakiuy Ha
MHOT0aTOMHBIE
CIHPTEHIL.

Tema 9. Kap6oHoBble KUCJIOTHI. ZKupbI (2 1)




1/ 61 MypaBbuHasi 1 Kap6oHoBbie JeMoHcTpanuu. 3.4.2 § 56, ynop. 4-5, 3amgauu 2, 4 (c.
YKCYCHAsI KHCIIOTHL. KHUCJIOTBL. [Monyuyenue u 173)
I[IpuMeHeHHe. Kapb6okcunpHas CBOiicTBa
BeIcuIre KapGOHOBbIE | DY - YKCYCHOH KHCJI0-
CrnosxHbIe 2pUpBL TBI.
KHCJIOTHI,
CTCapUHOBAsI KHCJIOTA. Mpina
YKupsi. Posb xupos B | KHPBL JdeMoHcTpanuu. IToBTOpSsIE § 56, ymp. 7, 3amaunm Ha
nporecce oGMeHa pe- | KalopuiHocTh mimu | Mccnenosanue M BBIYHCIICHHE  MPAKTHYECKOTO
IIIECTB B OpraHH3Me. CBOWCTB HPOB: 1.1-13 BBIXO/JIa TIPOIYKTa
pacTBOPUMOCTD B
BOJIC U
OpPraHUYECKUX
pacTBOPUTEIISIX.
Tema 10. YraeBoasl (1 1)
1/ 62 ToKo3a, caxaposa, VYraesoael. l'uapomus | Jemoncrpanuu. | KauecTBeHHble Ios. § 57, ynp. 8-10, 3agaqa 5 c. 173
Kpaxmain u Kpaxmaia KauectBennsie peaknuu Ha Tiroko3y | 1.4 — 1.6
LEJUTI0NI03A. peaKuuy Ha
Haxoxxnenwne B TJIFOKO3Y,
IIPUPOJE. Kpaxmall
Buonoruyeckas poib
Tema 11. beaxu. Ilonumepsl (4 4)
1/ 63 benxn — AMUHOKHCIIOTEL. JleMoHcTpanuu. Ilos. § 51,, ynp. 6,7, 3amaya 1 c.
OUOIOIMMEDBI. Hezamennmeie KagecTBeHHbIE 21-23 163
CocraB 6e1koB. Ponp | aMUHOKHUCIIOTHI. peakiuu Ha
0€JIKOB B IIMTAHUH. benkn. 0eJIoK.
[lonstue o BrIcOKOMOJIEKYISIPHBI
(hepmeHTax u € COSJMHCHUSI.
TOpPMOHAaX. I'maponms 6enKoB.

DepMEHTHI U




TOPMOHBI

2/ 64

TTonumepsr —
BBICOKOMOJIEKYJISIPHBI
€ COCIMHCHUS.
ITomuatumnex.
TlonunponusieH.
TlonuBUHUIXIIOPUIL.
IIpumeHneHue.

MakpoMOJIEKyJIbL.
ITonumep. MoHoMmep.

QHGMGHTapHOC 3BCHO.

Cremnenn
[TOJIMMEPHU3ALIHN

JdemoHcTpanuu.
O3HaKOMIIEHHE C
oOpasiamu
U3ACIINN U3
MOJIMATHIIEHA,
TTOJTMITPOTIMIICHA,
MOJIMBUHUITXJIOPU
na.

IloB.
24-26

§ 59, ynp. 14-15

3/ 65

O6006uienue u
MOBTOpEHUE
MaTepuana TeMBI:
«Opranunueckas
XUMUSD).

Tlos. § § 49-59

4/ 66

Konmponvuan
paooma Ned no
meme:
«Opzanuueckasn
XUMUAN.

5/ 67

Ananusz pe3ynemamos
K/p Ned.

XuMus ¥ 310pOBbE.
JlekapcTsa.

§60

6/ 68

Pemenue 3agauq ,
BBITIOJTHEHHE
TPEHUPOBOUYHBIX
tectoB KVMM.

Tecter KUM




TpeGoBanus kK ypOBHIO 10CTHKeHHIT 00y4aromuxcs 8-9 kiaccoB

B pe3ynomame uzyuenus xumuu y4eHUK 00JMHCEH:

3HaTh:

XUMUYECKYI0 CUMBONIUKY: 3HAKH XUMHUYECKHX JJIEMEHTOB, (POPMYJbl XUMHUYECKHX BEIICCTB H
YpaBHEHUSI XUMHYECKUX PEAKIUN;

BadicHelwue XumMuuecKkue HOHAMuUs: aTOM, MOJIEKYyJa, XMUMHUYECKas CBs3b, BEIIECTBO M €ro
arperaTHbIC COCTOSIHUS, KiacCHU(UKAIUs BEIIECTB, XUMHUECCKUE PEaKIIMU U WX KilaccuUKaIus,
ANEKTPOJIUTUYECKAs JHUCCOLMALMS, XUMUYECKUI  DJIEMEHT, OTHOCUTEIIbHBIE AaTOMHasi W
MOJICKYJIIpHAss ~MacChl, HMOH, MOJSpHAs Macca, MOJSIPHBIA 00BEM, OKHCIHUTEIb U
BOCCTaHOBUTEIb, OKHCJICHHNE U BOCCTAaHOBJICHHE;

OCHOBHble 3AKOHbl XUMUU: 3aKOH COXPAaHEHUsS MAacChl BEIIECTB, ITOCTOSHCTBA COCTaBa,
IIEPUOIUYECKUI 3aKOH.

YMers:

HA3b18aMb: 3HAKM  XUMUYECKUX JJIEMEHTOB, COCAMHEHUS M3YYEHHBIX KJIACCOB, THIIbI
XUMHYECKUX PEaAKIIUM;

00bscHAMb: PU3NUECKUIM CMBICT aTOMHOTO (IIOPSJKOBOr0) HOMEpa XMMHMUYECKOTO 3JIEMEHTa,
HOMEPOB TPYNIIbI U MEpUOa, K KOTOPbIM OH mpuHaanexuT B [lepmonnueckoit cucreme /1. U.
MenpeneeBa; 3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB 3JIEMEHTOB B MpEJIENIax MajbIX MEPUOIOB U
[JIaBHBIX MOATPYII; TPUYMHBI MHOTOOOPA3Hsl BEIIECTB; CYITHOCTh PEaKIMil HOHHOTO OOMEHa;
xapakmepu3068ams: XAMUYECKUE HJIEMEHTHl (0T BOAOpPOAA 1O KaJblMs) Ha OCHOBE UX
nonoxenuss B Ilepmommueckori cucreme JI. M. MengeneeBa u 0COOCHHOCTEH CTPOSHUS WX
aTOMOB; CBSI3b MEXJIy COCTaBOM, CTPOCHHEM U CBOWCTBAMH BEHIECTB; OOIIME CBOMCTBA
HEOPraHWYECKUX U OPraHUYECKUX BEIECTB;

onpeoensims: COCTaB BEIIECTB MO UX (HOpMyIJiaM, MPUHAIIC)KHOCTh BEIIECTB K ONMPEACICHHOMY
KJIaCCYy COEIMHEHUH, TUIIbl XUMHUECKUX PEAKIUM, BAJIGHTHOCTh U CTENIEHb OKUCIIEHUS 3JIEMEHTA
B COCJIMHEHUSX, TUIl XUMHUYECKON CBSI3U B COCIMHEHUAX, BO3MOKHOCTh MPOTEKAHUS PEaAKIUN
HOHHOT0 OOMEHa;

cocmaensams. GOPMYIbl OKCHUIOB, BOJIOPOIHBIX COCTMHEHU HEMETAUIOB, THAPOKCUIOB, COJICH;
CXEMBI CTPOEHHMS aTOMOB IEPBBIX JABAALATH IJIEMEHTOB [leproInuecKoi CUCTEMBI; YPaBHEHUS
XUMUYECKHUX PEaKLUN;

obpawjamucs ¢ XUMHYECKOH MOCy10i 1 1a00paTOpHBIM 000PYI0BAaHHUEM;

pacno3Hasams ONbLIMHLIM NYymeM: KACIOPOJI, BOAOPOJ, YIJIEKHCIBIA Ta3, aMMHAK, PacTBOPBI
KHUCTIOT U IIeTouel, XJI0pHI-, cynbdart-, KapOOHAT-UOHBI, HOHBI aMMOHHUS;

BbIYUCIAAMb. MACCOBYIO JIOJIF0 XUMHUYECKOTO d3JIEMEHTa MO (OopMylie COCIUHEHHS, MACCOBYIO
JIONIF0 PaCTBOPEHHOTO BEIIECTBA B PACTBOPE, KOJIUYECTBO BEIIECTBA, O0BEM HIM MacCy IO
KOJIMYECTBY BEIIECTBA, 00BEMY MIIM MAaCCe PEareHTOB WX MPOIYKTOB PEAKIINH,

HCIOJb30BATh NMPUOOPETEHHbIEe 3HAHUSL W YMEHHMSl B NPAKTHYECKOH JeATeIbHOCTH M
MOBCETHEBHOM KU3HHU:

JUTst 0€30IacHOT0 OOpalleHus ¢ BEIIeCTBAMU U MaTepualaMu;

AKOJIOTMYECKH TPAMOTHOIO MOBEJEHHUS B OKPYKAIOIIEH Cpelie;

OLICHKH BIIMSIHUS XUMHYECKOTO 3arpsI3HEHUS OKPYXKAIOILIEH CPEAbl HA OPraHU3M YEI0BEKa;
KPUTHYECKON OIIEHKU WH(OPMAITUU O BEIIECTBAX, UCTIOIb3YEMBIX B OBITY;

IIPUTOTOBJIEHUS PACTBOPOB 3aJaHHON KOHIEHTPALIUH.



KPUTEPUU 1 HOPMbI OLIEHKHA 3HAHWUH OBYYAIOIIIUXCA

1. Oyenxa ycmmnoco omseema.

OtmeTka 5 :

- OTBET IOJIHBIA U ITPABUJIbHBIN HA OCHOBAHUH U3YYEHHBIX TEOPUIL;

- MaTepual U3JI0KEH B ONPEACIICHHON JJOTUYECKON TTOCIIEI0OBATEILHOCTH, TUTEPATYPHBIM
SI3BIKOM;

- OTBET CaMOCTOSTEIIHbHBIMH.

OtBer 4 ;

- OTBET IOJIHBIA U ITPAaBUJIbHBIM HA CHOBAHUY U3YYECHHBIX TCOPU;

- MaTepual U3JI0KEH B ONPECICHHON JTIOTUYECKON MOCIIEeI0BATEIbHOCTH, P TOM
JIOTYILIEHBI JIBE-TPU HECYIIECTBEHHBIE OIIMOKH, UCTIPABICHHBIE 10 TPEOOBAHUIO YUUTETIS.
OtmMmeTKa 3 .

- OTBET IOJHBINA, HO MPU STOM JIOMYIIIEHA CYIIECTBEHHAs OIIMOKA MM OTBET HETIOHBIN,
HCCBSI3HBIM.

OtmeTka 2 :

- IpU OTBETE OOHAPYKEHO HEMOHUMaHHUE yJalliMCsl OCHOBHOTO COZIepKaHUsl y4eOHOTO
MaTepuasa Ui JONYyIIEHbI CYIeCTBEHHbIC OIIMOKHU, KOTOPbIE YUAIIUNHCS HE MOXKET UCIIPAaBUTh
MIPU HABOSIIMX BOIIPOCAX YUUTENsl, OTCYTCTBUE OTBETA.

2. Oyenka sxcnepumenmanvhvix ymenuil. Oyenka cmasumcs Ha OCHOBAHUU HAOTI0OeHUs. 3d
VUAWUMUCS U NUCLMEHHO20 OMYemda 3a pabomy.

OtmMmertka 5:

- paboTa BBIMOJIHEHA TTOTTHOCTHIO U MIPABUIIBHO, CIIENIaHbl IPAaBUIIbHBIC HAOIIOCHHS U BHIBOJIBI;
- KCIIEPUMEHT OCYILECTBIIEH T10 TUIAHY C YY€TOM TeXHUKH 0€30TIaCHOCTH U MPAaBHII pabOTHI C
BEIIECTBAMH U 000PYIOBaHUEM;

- IPOSIBJICHBI OPTaHU3ALMOHHO - TPYIOBbIE YMEHHUS, TOIEPKUBAIOTCS YHCTOTa pabodero
MecTa U MOPAJI0K (Ha CTOJIE, 5KOHOMHO UCIIOJIb3YIOTCS] pEaKTHBHI).

Otmetka 4 :

- paboTa BBIMTOJTHEHA TPABUIIHHO, CIIENIaHbl IPABUIIbHBIC HAOIIOACHUS M BEIBOJIBI, HO TIPH 3TOM
HKCIIEPUMEHT MIPOBE/ICH HE TIOTHOCTHIO MITH JIOMYIIEHB HECYIIECTBEHHBIE OIMOKH B padoTe C
BEIIECTBAMH U 000PYOBAHUEM.

Otmerka 3:

- paboTa BBIMIOJIHEHA IPABUIILHO HE MEHEE YeM HATOJOBHHY WM JAOMYIIEHA CYIIIECTBeHHAS
omnoOKa B X0 SKCIIEpPUMEHTa B 00bsCHEHUH, B 0(OPMIIEHIH pabOThl, B COOTIOACHUH MTPaBUII
TEXHUKH 0€30MacHOCTH Ha paboTe C BEMIECTBAMHU U 000PYI0BAaHUEM, KOTOPAsi UCIIPABIISIETCS
10 TPeOOBAHUIO YUUTEIIA.

Otmerka 2:

- TOMyIIEHHI ABe (1 00Jiee) CYIEeCTBEHHBIE OIITMOKY B X0/I€: SKCIIEPUMEHTA, B O0BSICHEHUH, B
odopmiieHnn paboThI, B COOIOICHUHN TTPABUII TEXHUKH 0€30MMaCHOCTH TP paboTe C
BELIECTBAMH U 000PYAOBAHUEM, KOTOPBIE yUaIlIUHCA HE MOXKET UCTIPAaBUTh JaXKe 10
TpeOOBaHUIO YUHUTEIS,

- paboTa He BBITIONHEHA, Y YYaIIerocs OTCYTCTBYET IKCIIEPUMEHTATbHBIC YMEHHUSI.



3. Oyenka ymenuii peuwiams pacdemmusvie 3a0adu.

Otmerka 5:

- B JIOTHYECKOM PACCYKICHUU U PEIICHUH HET OMMOO0K, 3a/1a4ya pelieHa paiuoHAIbHBIM
CII0CO00M;

OtmMmerka 4:

- B JIOTUYECKOM PACCYKJICHUHU U PELIeHHs HET CYLIECTBEHHBIX OMIMOOK, HO 3aJjaua peleHa
HEepalMOHAIBHBIM CIIOCOO0M, UJIH JIOMYIIEHO He 0oJiee ABYX HECYIIECTBEHHbBIX OIIUOOK.
Otmerka 3:

- B JIOTHYECKOM PaCCYKJIC€HUU HET CYIIECTBEHHBIX OIIMOOK, HO JAOIMYIIEHA CYIIECTBEHHAs
omnOKa B MaTeMaTUYECKUX pacueTax.

Otmerka 2:

- IMEETCS CYIICCTBCHHBIC OITUOKH B JIOTHYECKOM PACCYKICHHUH U B PCIICHUH.

- OTCYTCTBHUE OTBETA Ha 3aJ]aHuE.

4. Oyenxa nUCbMeHHbIX KOHMPOILHBIX pabom.

Otmerka 5:

- OTBET MOJHBIN U MPABUIBHBINA, BO3MOKHA HECYIIIECTBEHHAs OIINOKA.

OtmMmerka 4:

- OTBET HETIOJHBIN WM JOMYIIEHO He 00JIee IBYX HECYIMECTBEHHBIX OITHOOK.

Otmerka 3:

- paboTa BBINIOJIHEHA HE MEHEE YeM HaIlOJIOBUHY, JIOMYIIEHA OJIHA CYIIECTBEHHAsI OIMOKa U
TIPH 3TOM JIBE-TPU HECYIIECTBEHHBIE.

OtmMmertka 2:

- paboTa BBINIOTHEHA MEHBIIIE Y€M HAMOJOBUHY WIN COJACPKUT HECKOJIBKO CYIECTBEHHBIX
OLINOOK.

- paboTa He BHITIOJTHEHA.

[Ipu orieHKe BHIMOIHEHHS MUCbMEHHOM KOHTPOJIBHOU PabOThl HEOOXOAMMO YUYUTHIBATH
TpeOoBaHus €AMHOTO OphorpapuuecKoro pexruma.

5. Oyenka mecmoguvix pabom.

TecTsl, cocTOSIINE U3 TATH BOIPOCOB MOKHO HCIIOJIB30BATH MOCIE U3YUYEHHUS KaXkKIA0r0
Marepuana (ypoka). Tect uz 1015 BonpocoB ucnonb3yercs ajisi IepuoAndecKoro KOHTPOIs.
Tect u3 2030 BonmpocoB HEOOXOIMMO HCIIOJIB30BATh JJIsI UTOTOBOTO KOHTPOJIS.

[Ipu onleHMBaHWU KCTIONB3YETCS CIEAYIONIAs IIKaja: sl TECTa U3 MATH BOTIPOCOB

HeT OUIMOOK OIIeHKA O;

OJlHa OITMOKa - OIeHKa 4,

JIBE OIIMOKHU OIIEHKA 3;

TpHU OMUOKH OIeHKa 2.

Hns Tecra u3 30 Bonpocos:

25-30 mpaBUIIBHBIX OTBETOB OIICHKA 5;

19-24 npaBUIBHBIX OTBETOB OIEHKA 4;

13-18 nmpaBUIIbHBIX OTBETOB OLIEHKA 3;

MeHbIIe 12 MpaBUIILHBIX OTBETOB OIICHKA 2.

6. Oyenka peghepama.



Pedepar oreruBaeTCs Mo ClieyrOMUM KPUTEPUSIM:

coOJroieHne TpeOoBaHUi K ero 0(hOpPMIICHHUIO;

HEOO0XOJUMOCTh M IOCTATOYHOCTD JJIsi PACKPBITHS TEMbI IPUBEACHHOM B TeKCTE pedepara
uH(pOpMAIHH;

yMeHue o0ydaromierocs cB0O0OOIHO U3laraTh OCHOBHBIE HJIEH, OTPAaKEHHBIE B pedepare;
CIIOCOOHOCTH 00YYAaIOLIETOCs MOHAThH CYTh 32/1aBAEMbIX WICHAMH aTTECTAIIHOHHONH KOMUCCHH
BOTIPOCOB ¥ C(HOPMYJIHPOBATH TOYHBIC OTBETHI HA HUX.



