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HOACHUTEJIBHASA 3AIIMCKA
Pabouas mnporpamma mo yueOHOMY mnpeamery «Xumusi» Ha 2023/24 yyeOHblid roa Ui
oOyyaromuxcsi 11-ro kmacca MBOY «Pyccko-ITaésckas COILI» pazpaboTana B COOTBETCTBUU C

TpCGOBaHI/ISIMI/I JOKYMCHTOB!

DenepanbHblil 3ak0H 0T 29.12.2012 Ne 273-P3 «O06 obpazoBanuu B Poccuiickoit @enepannny;

[pukaz MwuHoOpHaykn ot 17.05.2012 Ne 413 «O6 yrBepxkaeHun (eaepasbHOTO
roCyJapCTBEHHOTO 00pa30BaTEIBHOTO CTaHAaPTa CPEAHEro 00IIero 00pa3oBaHM.

[Ipuka3 MunoOpuayku ot 30.08.2013 Ne 1015 «O0 yrBepxknenuu Ilopsaka opraHuzanuu u
OCYIIIECTBJICHUSI 00pa30BaTENbHON NIEATELHOCTH TI0 OCHOBHBIM 00I1€00pa3oBaTeIbHBIM
nporpaMMaM — oOpa3oBaTeNbHBIM MporpaMMaM HayaJbHOTO OOIIEro, OCHOBHOTO OOILEro u
cpenHero oOmiero oopa3oBaHus»;

IlocTaHoBJEHNE TIJIaBHOrO caHUTapHOro Bpaua oT 29.12.2010 Ne 189 «OO0 yTBepxaeHUU
CanlluH 2.4.2.2821-10 "CanuTapHO-3NTHJEMHUOJIOTHYECKHE TpeOOBaHUS K YCIOBHSM U
OopraHu3aruy 00y4eHus B 001e00pa30BaTEIbHBIX YUPEKICHHUIX),

[Ipumepnass ocHOBHas oOpa3oBaTeidbHAas MporpaMMa OCHOBHOTO OOIEro oOpa3oBaHUs
(omoOpeHna pereHreM (eaepaTbHOTO0 METOIUYECKOTO 00bEIMHEHUSI 10 001eMy 0Opa30BaHMIO,
npotokos1 ot 08.04.2015 Ne 1/15);

OOIT OO0 MBOY «Pyccko-ITaésckass COI» (yrBepkaeHO NpHKa3zoM mupekropa oT 30
asrycra 2023 r.);

lNomosoit kanenmapubiii rpaduk MBOY «Pyccko-ITaésckas COII»  (yTBEepKACHO MPHKA30M
mupekTopa ot 30 aBrycra 2023 r.);

[Tonoxenne o paboueld nporpamMmme Y4eOHBIX MPEIMETOB, KypCOB, HAlpaBICHHBIX Ha
JTOCTH)KEHHE 00pa3oBaTeNbHBIX PE3yJbTaTOB B COOTBETCTBUM C¢ TpeboBanusmu OI'OC HOO,
000, COO (yrBepxaeHHOTO TIprKazoM aupekropa ot 30 aBrycra 2023 r.);

Munnpocsenienus ot 28.12.2018 Ne 345 «O06 yrBepkacHHH (eaepaibHOTO TEpeUHs
y4eOHUKOB, AOMYIICHHBIX K MCIOJb30BAHUIO MPU pealu3alUyd HMEIOIIHUX TOCYAapCTBEHHYIO
aKKpeAMTalri0 00pa3oBaTeNbHBIX MPOrpaMM HAYalbHOTO OOIIEro, OCHOBHOIO OOIIero,
cpenHero oOmiero oOpa3oBaHMsI OPraHU3alUSIMU, OCYILECTBISIOUIUMHU 00pa3oBaTEeNbHYIO
JEeSITEILHOCTHY.

[Ipuka3 Munnpocsenienus ot 20.05.2020 Ne 254 «O6 yTtBepkIeHUU (enepalbHOrO MepeyHs
y4eOHHUKOB, JOMYIICHHBIX K HCIOJIb30BAHHUIO TMPH peATHU3alHH UMEIOIUX T'OCYIapCTBEHHYIO
aKKpeUTallMi0 00pa30BaTeNbHBIX MPOrpaMM HAYadbHOTO OOIIEro, OCHOBHOTO OOIIero,
cpenHero oOmiero oOpa3oBaHMsS OPraHU3alMAMHU, OCYIIECTBISIONIMMU 00pa30BATENbHYIO
JESATETBHOCTh.

Xumus. [Ipumepnsie paboune nporpammsl. [Ipenmernas muaus yueOHukoB O. C. ['abpuensna,
N. T'. Octpoymona, C. A. CnagkoBa. 10—11 xiaccel. ba3oBelif ypoBeHb: yueb. mocobue s
obmeoOpazoBar. opranuzanuii / O. C. I'abpuensH, U. I'. Octpoymos, C. A. CnagkoB. — 2-€ u3.
—M.: Ilpoceemienue, 2021.
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IINTIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA YYEBHOI'O IPEJIMETA

N3ydeHne XMMHUM B CTaplIeid IIKoJie Ha 0a30BOM YPOBHE HANpPaBJICHO Ha JIOCTIKEHUE
CHEAYIOIIUX LeJIei:

®  OCBOCHHME CHCTEMBI 3HAHMM O XMMHYECKOM COCTABIIIOIIEH €CTECTBEHHO-HAy4YHOU
KapTUHBI MHpA, a TAKXKE O CUCTEME BAKHEUIINX XMUMHUYECKUX IOHATUH, 3aKOHOB W
TEOPHIL;

L4 OBJIaICHUC  YMCHHUAMHU NPUMCHATH  IMOJYYCHHBIC 3HAHUA  JIA 00BsiICHEHHS
paBHOO6pa3HI)IX XAMHWYECKUX SIBICHWH M CBOMCTB BCIICCTB, OLCHKH PpOJIU XHMHU B
Pa3BUTHUH COBPEMCHHBIX TEXHOJIOTUH U IMOJIYYCHHU UM HOBBIX MAaTCPHAJIOB;

. pa3BUTHE MTO3HABATENBHBIX HMHTEPECOB M MHTEIIEKTYAJIBHBIX CIOCOOHOCTEH B
MPOIIECCE CAMOCTOATENBHOTO TMPHOOPETeHUS 3HAaHUM W yMEHUH 10 XUMHUHA C
WCIIOJIb30BAHUEM PA3JIMYHBIX MCTOYHMKOB WH(MOPMAIIMH, B TOM UYUCIE KOMIBIOTEPHBIX
TEXHOJIOTHIi;

L BOCITMTAHUC Y6G)K,JIGHHOCTI/I B TIIO3HABAac€MOCTH MHpa, H€O6XOJII/IMOCTI/I BECTH
3)IOpOBBII\/’I O6p33 KHU3HU, XUMHUUYCCKU T'PaMOTHOI'O OTHOIICHHA K CBOCEMY 3J0POBBLIO U

OKpY»Karollen cpene;

®  [pUMEHEHHE TMOJYYEHHbIX 3HAHUW U YMEHHUH [Uid 0e30MacHOTO HCIOIb30BaHUS
BEIECTB U MaTepHaJIOB B OBITY, CEIbCKOM XO3SHUCTBE M Ha MPOU3BOJCTBE, a TAKXKe IS
pelleHns MPaKTUYECKUX 3a7ad B TMOBCEJAHEBHOMN KU3HU, MPEIyNpeKICHUs SBICHUH,
HaHOCSIIKX BPeJ] 3J0POBbIO M OKPYXKAIOIIEH cperie.

3anayu yyeOHOro npeamera «Xumus» 11 kiacc:

Kypc obmei xumuu 11 kmacca HampaBiieH Ha PEIICHHE 3a7a4  MHTETPpAIliy 3HAHUHN yJaIIuxcs
[0 HEOPraHMYeCKOM W OpraHM4YecKOd XUMHUHU C LEeTbl0 (OPMUPOBAHUS Yy HUX €IUHOMI
XUMHUYECKON KapTHHBI Mupa. Benymas wuaes Kypca — €IUHCTBO HEOPraHUYECKOW W
OpraHMYeCcKON XMMHUU Ha OCHOBE OOIIHOCTH MX MOHATUMN, 3aKOHOB U TEOPHUH, a TaK)Ke Ha OCHOBE
o0MX TMOAXOMOB K KIAacCU(PUKAUUK OPraHMYECKUX M HEOPraHM4YeCKHMX BELIECTB U
3aKOHOMEPHOCTSIM MPOTEKAHUSI XUMUYECKUX PEAKIUIl MEK Ty HUMHU.

3HAYUTENIbHOE MECTO B COJIEpP’KaHUU Kypca OTBOAMTCS XHMHUYECKOMY SKcrnepuMeHTy. OH
OTKpPBIBAET BO3MOKHOCTH (OPMHpOBATh Yy YydYallMXCs yMEHUs paboTaTh C XUMHYECKHUMH
BEI[ECTBAMH, BBIMIOJIHATh MPOCThIE XUMHUYECKUE OTbITHI, YYUT IIKOJIHHHUKOB O€30MaCHOMY H
HKOJIOTHYECKU IPaMOTHOMY OOpAIIeHHIO C BELIECTBAMH B OBITY M Ha ITPOU3BO/ICTBE.

Jloruka M CTPyKTypUpOBaHHE Kypca MO3BOJIAIOT B MOJHOW Mepe HCHOJIb30BaTh B 00Y4YEeHUU
JIOTUYECKHUE OTepalii MBIIUICHUS: aHAIU3 U CUHTE3, CPABHEHHUE U aHAJIOTUIO, CUCTEMATH3AIUI0
1 0000111eHHE.

PesynbTaTsl ndydyenusi xumuu B 11 kiacce
B pesyabTaTre ndydyenusi xumuu B 11 kiacce yyamuecsi 10JIKHbI
3HATH/IIOHMMATDH
. eajicHellue Xumuueckue NOHAMUA. BEUIECTBO, XUMUYECKHM DIIEMEHT, aTOM,
MOJIEKYJIa, OTHOCUTEIbHBIE aTOMHAsI ¥ MOJIEKYJIIpHAsl MACChl, MOH, aJJIOTPOIIHSL, U30TOIIbI,

XUMHYCCKas CBA3b, 3JICKTPOOTPHULATCIBHOCTD, BAJICHTHOCTL, CTCIICHL OKHUCJICHHS, MOJIb,
MOJIsIpHass Macca, MOHHpHBIﬁ 06’bCM, BCIICCTBA MOJICKYJISAPHOTO W HCMOJICKYJIAPHOI'O



CTPOEHUSI, PACTBOPbI, BJEKTPOJUT U HEAIEKTPOJIUT, IIEKTPOJIUTHUYECKAS TUCCOLMALMA,
OKHCITUTENh W BOCCTAHOBHUTEJb, OKHCICHHE M BOCCTAaHOBJICHHE, TEIJIOBOH 3(PQeKT
peaKuuMHu, CKOPOCTh XUMHUYECKOM peEaklUHMH, KaTajlihu3, XUMHUYECKOE pPaBHOBECHE,
YIICPOAHBIN CKeNeT, QYHKIIMOHATbHAS TPYIIa, H30MEPHsl, TOMOJIOTHS;

. OCHOGHble 3AKOHbl XUMUW. COXPAHEHMS MAacCChl BEIECTB, IIOCTOSHCTBA COCTAaBa,
MEPUOIUYECKUI 3aKOH;

. OCHOG6HbBle meopuu  XuMuu. XUMHAYECKOM  CBSI3HM,  DIIEKTPOJIMTHUYECKOU
JIMCCOLIMAlMH, CTPOEHUS OPraHUYECKUX COCIMHEHU;

. 6aiiCHellue 6euiecmea U Mamepuanbl. OCHOBHBIE METAIUIBI U CIUIABBI, CEpHasd,
COJIsIHAsl, a30THAs W YKCYCHas KHUCIOTHI; IEJI0OYHM, aMMHAK, MUHEpAJbHBIC YIOOpEHUs,
HWCKYCCTBEHHBIE U CUHTETUYECKHUE BOJIOKHA, KAyUyKH, IJIACTMACCHI;

yMeTb
o Ha3pleamp: W3YUYCHHbIE BELIECTBA IO «TPUBHUAIBHOW» WIM MEXIyHAapOIHOU
HOMEHKJIAType;
o onpedensamyp. BAJICHTHOCTb U CTENEHb OKHCIIEHUS XUMHUYECKHX 3JIEMEHTOB, THII

XUMHUYECKON CBSI3M B COCAMHEHHMSX, 3apsA]l MOHA, XapaKTep Cpelbl B BOJHBIX PACTBOpaxX
HCOPraHNM4CCKUuX COC}II/IHCHI/Iﬁ, OKHCIUTEIb U BOCCTAHOBUTCIIb, IPUHAIJIC)KHOCTb BCIICCTB
K pa3JIMYHBbIM KJIacCaM OPTaHUYECKUX COCTUHEHHI,

. Xapakmepu3oeams. OIEMEHTHI MaJbIX TIEPHOJIOB 1O WX TMOJOKEHUIO B
nepuoanueckoir cucreme J[.M.Menneneesa; o0mue XUMHUYECKHE CBOICTBA METAJUIOB,
HEMETAJIJIOB, OCHOBHBIX KJIACCOB HEOPTaHMUECKUX COCAMHEHUM;

. 00BACHAMb. 3aBUCUMOCTh CBOMCTB BEIIECTB OT UX COCTaBa M CTPOEHUS; MPUPOITY
XUMHUYECKON CBsI3W (MOHHOW, KOBAJICHTHOW, METAJUTMYECKON), 3aBUCHUMOCTh CKOPOCTH
XMUMHYECKON PEeaKIMH U MOJIOKEHUSI XUMUYECKOTO PaBHOBECHS OT PA3INYHBIX (PAKTOPOB;

. 6bINOJIHAMbL XUMUYECKUIl IKCHEpUMEHm TI0 PACIO3HABAHUIO Ba)KHEHIIMX
HEOPraHMYECKUX U OPraHUYeCKUX BELIECTB;

o npoeooums  CaMOCTOSTEIIbHBIH  TIOMCK  XMUMHYECKOW  uHpopmanmuu ¢
HCIIOJIb30BaHUEM pa3IMYHBIX HUCTOYHUKOB (Hay4HO-TIOMYJIAPHBIX U3JIaHui,

KOMITBIOTEPHBIX 0a3 JaHHBIX, pecypcoB VHTepHeTa); HCNOIB30BaTh KOMIIBIOTEPHBIE
TEXHOJIOTUH /17151 0OpabOTKHU U Nepesayd XMMUYecKor nH(OPMaLlUY U ee TIPECTaBJICHUS B
pa3nuuHbIX (hopMax;

HCII0JIL30BATH NMPUOOpPeTeHHbIe 3HAHUSI U YMEHHS B NPAKTUYECKOH eSiTeJIbHOCTH H
MOBCEeIHEBHOI KU3HHU IS

o OOBSCHCHUSI XMMHUYECKUX SIBJICHUH, MPOMCXOMANIMX B MpPUpOJE, ObITY M Ha
MIPOM3BO/ICTBE;

o OTIPECICHUS BO3MOXHOCTH MPOTEKAHUS XMMUYECKUX MMPEBPAICHUN B Pa3IHUHbBIX
YCIIOBHUSIX M OLIEHKHU UX TOCIICICTBHIA;

o 9KOJIOTHYECKH TPAMOTHOTO TIOBEICHHS B OKPYKAIOIICH Cpejie;

o OLICHKH BJIMSHHS XHMHUYECKOTO 3arps3HEHHs OKPYXKAIOLICH Cpelbl Ha OpraHu3M
YeJI0BeKa U JAPYTUe KUBBIC OPraHU3MBbI;

J 0€301acHOr0 0OpAaIeHHUs C TOPIOYMMH U TOKCHYHBIMU BEIIECTBAMH, J1a00paTOPHBIM
obopynoBaHueM;

o MPUTOTOBJICHUS] PACTBOPOB 331aHHON KOHIIGHTPAIIUH B OBITY ¥ Ha IIPOU3BOJICTBE;

o KPUTHYECKOW OIICHKH JJOCTOBEPHOCTH XMMUYECKOH MH(POPMAIIH, TOCTYMAIOIICH U3

Pa3HbIX UCTOYHUKOB.

Padouast nporpamMmma no yuedOHomy npeamery «Xumus» ais 11-ro kinacca
JlanHas nporpamma paccuntana Ha 1 rox (34 yueOHbIX Henenn). OOmiee Yucio yUeOHBIX 4acoB
B 11-m kiacce — 34 (1 gac B HeZeIO).



COJEPKAHUE YYEBHOT' O ITIPEJIMETA
OOyueHue XUMUH peaau3yercs 10 CIECAYIOIUM pa3iesiaM:
I'naBa 1. Ctpoenue BemectB (11u)

OcHosnvie ceedenuss o cmpoeruu amoma. CTpoeHUE aToMa: SAPO U AJIEKTPOHHAsT 000JI0YKa.
N3otonbl. XuUMUYECKHMH 2JIEMEHT. bOJIBIION aIpOHHBIM KOJIAHAEp. YPOBHU CTPOCHUS
BEIIECTBA.

Ilepuoouuecxuii 3axon /]. Y. Menoeneesa 6 ceeme yuenuss o cmpoenuu amoma. Ouznueckuit
CMBICJI TIOPSIIKOBOTO HOMEpa 3JIEMEHTa, HOMEpa NepHoJia WU HOoMepa Tpynnbl. BaneHTHbIE
ANIEKTPOHBI. DJEKTPOHHAsT KOH(UTypalus aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHHUS CBOMNCTB
AJIEMEHTOB B MIEPHOJIAX U TPyIax. DIEKTPOHHBIE CEMENCTBA XUMUYECKUX DJIEMEHTOB.

Cmanoenenue u paseumue nepuoduuecxozo u meopuu Xumudeckoeco cmpoerus. Hpe}lHOCBIJ'IKI/I
OTKPBITHA HepI/IOHI/I‘-ICCKOFO 3aKOHa M TCOpHU XHUMHNYCCKOIO CTPOCHUA. Pons nuuHOCTH B
HUCTOPHUN XUMUH. Ponn MMPAKTHUKU B CTAHOBJICHHMU U Pa3BUTUU XHUMHYSCKOU TCOpHHU.

Hounas xumuueckas c653b U UOHHbBIE KpucmailiuvecKkue peutemiku. Karnonsl kak MMPOAYKT
BOCCTAaHOBJICHHS aTOMOB METaJIOB. AHHOHBI KakK IMPOAYKT OKHCJICHHA aTOMOB HEMCTAJIJIIOB.
WNonnas xuMuuecKkast CBSI3b M HOHHAS KpucCTaLIMYCCKasd pCeUICTKa. Honsr IMPOCTBIC U CIIOKHBIC.

Kosanenmnasa xumuueckasn ceazv. Amommuvlie u MONEKYIAPHbIE KPUCMALIUYECKUE DeUlemKuU.
KoBaneHTHass moyiipHass M HEMNOJAPHAS CBSI3U.  DJIEKTPOOTPUIATEIBbHOCTh. KpaTHOCTh
KOBAJICHTHOW CBsi3u. OOMEHHBI ¥ JIOHOPHO-aKIENTOPHBI MEXaHM3MBbI OOpa30BaHUs
KOBaJICHTHBIX CBsi3el. [oMsIpHOCTD CBSI3M M MOJISIPHOCTH MOJIEKYJIbl. MOJIeKyIsipHbIE U aTOMHbBIE
KPUCTAJJINYECKHUE PEIIECTKH.

Memannuueckas xumuueckas c6a3b. MeTamnndeckue KPUCTATNIMYCCKHUE  PCHICTKU.
Merammyeckass XMMHYECKasl CBA3b. MOH-aTOMBI U 3J'I€KTpOHHBII71 ra3. duznyeckue CBOMCTBA
MCTAJUIOB U UX IPUMECHCHUEC HAa OCHOBEC 3THUX cBoicTB. CIlIaBbl YCPHBIC U LIBCTHBIC.

Booopoonas xumuueckas cesasp. BonoponHas Xumudeckas CBSI3b: MEXKMOJIEKYJsIpHas U
BHYTPUMOJIEKYIIsIpHasi. 3HaYE€HUE BOJIOPOIHOM CBSI3U B MIPUPOJIE U JKU3HH YEJIOBEKA.

HOJZuMepbl. HOJ'II/IMepLI, HUX MOJYYCHHC: DpPCAKIHUU MNOJIUMCPU3AlMUM W IIOJUKOHACHCAIWH.
IInactmaccel. BomokHa. HeOpFaHI/I‘leCKI/Ie IMOJIMMCPBLI.

Jucnepchnvle cucmemul. JlucriepcHble CUCTEMBI: AUCIiepcHas ¢a3za U AUCIEPCHOHHAsA Cpefa.
Knaccudukanuss AUCIEPCHBIX CHUCTEM IO arperaTHOMYy COCTOSIHHUIO W TI0 pa3Mepy YacTHII
¢da3pl. ['pyOoaucriepcHble CHCTEMBI: SMYJIbCUHU, CYCHEH3UH, a’p030Jid. TOHKOAMCIIEPCHBIE
CUCTEMBI: TeNu U 3011. CUHEPE3UC U KOaryJsiiusl.

Jemoncrpanuu. Paznuunsie popmsl [ICXD JI.U. MenaeneeBa. Mojenb KpUCTaUIMUECKON pe-
meTku xiuopuga Harpus. OOpaslbl MHHEpPaAJOB C HOHHOM KPUCTAUIMYECKOM pPELIeTKOM:
KaJblUTa, ramura. MoJenu KpHCTaNIMYEeCKUX PEIIeTOK «CyXoro JjbJa» (Win Hoja), anmasa,
rpaputa (win kBapua). Mojens MoJjsipHOro oobsema rasza. OOpasibl pa3IMUHbIX JUCIEPCHBIX
CHCTEM: dMYJIbCUH, CYCIIEH3UH, a3po30J1el, rene u 3osei. Koarymsanusa. Cunepesuc.

JlabopaTopHble onbIThl. MOJENMPOBAaHUE METAJUIMYECKON  KPUCTAJUIMYECKOM  PELIETKH.
Henatypauusi Oenka. IlomydeHune sMmynbcuu pacTuTenbHoro macina. [lomydeHue cycneH3uu
«U3BECTKOBOTO MOJIOKA».



I'naBa 2. Xumnueckue peaxuuu (12 u)

Knaccuguxayus  xumuueckux peaxyuin. Peaknuu 0e3 M3MEHEHHS COCTaBa BEILECTB:
aJIoTponM3auy U u3oMepusauuu. Ipuunnel amnotpormu. Knaccupukamnus peakuuii o auciy
U COCTaBY PEareHTOB M MPOAYKTOB M MO TeruioBoMy 3¢ddekry. Tepmoxumuyeckne ypaBHEHUS
peaKuuu.

Ckopocmb xumuueckoti peakyuu. CKOPOCTh XUMUUECKON peakluy U (PakTopbl €€ 3aBUCUMOCTHU:
MpUpOJA PEArUPYIOIIMX BEIIECTB, IIOMIAAb UX CONPUKOCHOBEHHUS, TEMIIEPATYPA, KOHIIEHTPALUs
1 Hanumuue katanu3aropa. Karanmus. ®epmentsl. UIHTUOUTOPHI.

Xumuyeckoe paenogecue u cnocobvl ez2o cmeweHus. OOparumble peakuuu. OOmas
XapaKTePUCTHKA PEaKIMM CHHTe3a aMMHaka ¥ YCJIOBHS  CMEIICHUS  PaBHOBECHS
MIPOM3BO/ICTBEHHOTO MPOIIECCa BIIPABO.

Tuoponuz. I'unponus HeoOpatumblii u oOpatuMmbliii. Tpu ciydas rugponusa cojieid. Pomb
THIpoJH3a B oOMeHe BeniecTB. Poib THIpoH3a B JHEPreTHIECKOM OOMEHE.

Oxucaumenvro-eoccmanosumenvhvle  peakyuu. CreneHb  okucieHus. OKHUCIUTENb |
BOCCTaHOBUTENb. OKHCIICHHE U BOCCTAHOBJIEHUE. DJIEKTPOHHBIN OajaHC.

Onexmpoauz  pacniaéos u  pacmeopos. Illpakmuuyeckoe  npumeHnenue — 31eKMPOAU3A.
lNanpBanomutactuka. ['anpBanocrerus. Padhunupoanue.

JdemoHcTpaumu. DK30- U SHAOTEPMHYECKHUE PEAKIHUH. 3aBUCUMOCTh CKOPOCTH PEAKIIUH OT
MPUPOBI BEIIECTB HA MPUMEPE B3aUMOJECHCTBUS PACTBOPOB Pa3IMYHBIX KHCIOT OJUHAKOBOM
KOHLIEHTPALIMK C OJMHAKOBBIMH I'paHyJaMU IIMHKA U B3aUMOJEWCTBHS OJMHAKOBBIX KYyCOUYKOB
pPa3HBIX METAUIOB (MarHus, IIMHKA, JKeJie3a) ¢ COJITHOW KHCJIOTOW. B3ammoeiicTBue pacTBOPOB
CEepHOM KHCJIOTBI C pacTBOpamMu THOCYyJIbGaTa HATpUs pPA3NUYHOM KOHLEHTpAaUUU U
TeMIeparypbl. Mojenb Kursiero ciosi. PasnokeHue MepokcHaa BOAOPOJa C TOMOIIbIO
karanuzaTopa (okcuaa wmapranma (IV)) m kartamasel CBIpOTO Msica MU CBIPOTO KapToders.
[Ipocreiinye OKUCIUTENFHO-BOCCTAHOBUTENBHBIE PEAKIIMU: B3aUMOJCHCTBHE LIMHKA C COJISTHOM
KHCIJIOTOM | Xkene3a ¢ pactBopoM cyinbdarta meau (II). Mogaens anekrponusepa. Moenb 37eKT-
POJIM3HOM BaHHBI JJIs OJTyYEHUS aIFOMUHHUSL.

JlaGoparopHble onbIThl. [IpoBeaeHue peakiuii, Uaymux 0 KOHIA, MO mpaBwiy beprosuie.
Pa3noxxenue nepokcuia BoI0poaa ¢ IOMOIIbIO TMOKCHIa Mapranua. McnplTaHue HHIuKaTopaMu
Cpelbl pacTBOPOB COJIeH pa3NuyHBbIX TUMOB. B3aumonelictBue pactBopa cynbdara menu (II) c
KEJIe30M U TUJPOKCUIOM HATPHSL.

HpaKTH‘leCKaﬂ paﬁoTa. Pemenue OKCIICPpUMCHTAJIbHBIX 3aJla4d II0 TEMC «XUMHUYecKas
pCaKmus».

I'nasa 3. BemecrBa u ux coiicrea (8 u)
Memannwr. O61HE (hU3MUECKre CBOMCTBa MeTawioB. Kiaccudukaius MeTalioB B TEXHHKE U
xumun. OOIMe XUMHUYECKHE CBOWCTBA META/UIOB. YCJIOBHS B3aHMOJCHCTBUS META/LIOB C

pacTBOpaMH KUCJIOT U CoJIeii. MeTaJ’IJ’IOTepMI/IH.

Hememannoi. bn ClZOpOdH ble 2da3bl. Hemerannel Kak  OKHMCIHTENIH. Hemeramnel  Kkak
BOCCTaHOBUTEIH. Psin QJICKTPOOTPULIATCIIBHOCTH. I/IHepTHBIe nin 6HaFOpO,Z[HLIC rassbl.



Kucnomwvr neopeanuueckue u opeanuueckue. KUCIOThl ¢ TOYKU 3pEHUST ATOMHO-MOJIEKYJISIPHOTO
yueHus. KHCIIOThI ¢ TOUKK 3pEHUS TEOPUHU IIEKTPOJIUTHIECKON auccounanuu. Kuciaorsl ¢ TOuku
3peHust IPOTOHHOH Teopun. OOIMEe XUMUYECKIE CBOMCTBA KUCIOT. Kinaccudukaius KUcioT.

Ocnoganusa Heopeanuueckue u opeanudeckue. (OCHOBAaHUS C TOYKM 3pPEHHUS ATOMHO-
MOJIEKYJISIPHOTO  ydeHus. OCHOBaHUS C TOUYKM 3pEHMSI TEOPUHM  DIIEKTPOJIUTHYECKOMN
muccounanuu. OCHOBaHUS ¢ TOUKM 3pEHUs NPOTOHHOHN Teopuu. OOIMe XMMHYECKUE CBONCTBA
ocHoBanus. Kitaccudukanus OCHOBaHUH.

Amehomepnvie coedunenus Heopeanuyeckue u opeanuyeckue. AMGPOTEpHBIE OKCHIBI U
ruapokcuabl.  [lomyuenue u  cBoiicTBa aM(pOTEpHBIX HEOPraHUYECKUX  COEAMHEHUHU.
AMHHOKHCIIOTHI — aM(OTEpHBIE OpraHnvecKnue coeanHeHus. [lenTuapl 1 nenTuIHas CBS3b.

Conu. Knaccuduxanus comneil. KectkocTs BoJibl U criocoObl e€ ycrpaneHus. [lepexon kapOoHnara
B rupokapOoHaT u 00patHo. O0IIMe XUMHUECKHE CBOMCTBA COJIEH.

Jemoncrpauuu. Komnekuus wmerawioB. Kosmeknuss HemeramwioB. IlomydeHne ammuaka u
n3ydyeHue ero coicTB. [lomyueHume am@poTepHOro THAPOKCHIA W H3YYEHHE €ro CBOMWCTB.
[Tony4yeHue KeCcTKON BOABI U yCTPAHEHUE €€ KECTKOCTH.

JlabopaTopHbie onbIThl. [lonydyeHne HEpacTBOPUMOTO TMAPOKCHIA U €0 B3aUMOJIEHCTBHE C
KUCIOTON. PasnuuHble ciydan B3aWMOJEMCTBHS PAacTBOPOB COJIEH QJIIOMHHHS CO ILEJIOYBIO.
YcrpaHneHue &eCTKOCTH BOJIBI.

IIpakTuyeckas padora. PenieHue >KCIEpUMEHTANIBHBIX 3a1ad 1Mo TeMe «BemectBa W UX
CBOWCTBAY.

I'naBa 4. XumMus v coBpeMeHHOe 001mecTBo (3 u)

Xumuueckas mexnonoausi. HpOLBGO@CWlGO amMmuaxa u memanona. XuMu4deckast TEXHOJIOTHS.
XuMudeckue Imponece, JeKauue B OCHOBE ITPOMU3BOJCTBA aMMHAaKa U MCTaHOJIA.
XapaKTepI/ICTI/IKa OTHUX IPOLECCOB. O6H_II/IG HAayY4YHBIC IIPUHIMIIBI XUMHUYCCKOI'0 IIPOU3BOACTBA.

Xumuueckasn 2pamomnHocms KaKk KOMNOHeHm obuell Kyibmypul Yenrogeka. MapKkupoBKa
YIIaKOBOYHBIX MaT€pUAJIOB, JJIEKTPOHUKH U OBITOBOM TEXHUKH, SKOJOTMYHOTO TOBApa,
MPOJIyKTOB MUTAHUS, STUKETOK MO YXOAY 32 OJICHKI0H.

I[eMOHCTpaIII/II/I. Moaenb HpOMLIHIJ'ICHHOﬁ YCTaHOBKHU ITOJIYYCHUSA cepHoﬁ KHUCJIOTBI. Moienb
KOJIOHHBI CHHTC3a aMMHMaKa. BI/II[GO(i)paFMeHTLI U CIIalijibl O CTEIECHU 9KOJIOTMYECKON YHCTOTHI

TOBapa.

J1a60paT0pm>1e OIIBITHI. I/I3yquHe MAapKHUPOBOK PAa3JIMYHBIX BUJOB IIPOMBIIIJICHHBIX U
IMpOAOBOJILCTBCHHBIX TOBAPOB.

TemaTnueckoe miIaHupoBaHue y4eOHOro marepuaja «Xumus» 11

Ne /m | Ha3Banue pasziena, r1aBbl, TeMbI KomuectBo yacoB
1 I'maBa 1. Ctpoenue BeriecTB 11

2 I'naBa 2. Xumudeckue peaxkiiuu 12

3 I'maBa 3. BemectBa 1 ux cBoOiCTBa 8




4 I'naBa 4. Xumus u coBpeMeHHOE 001EeCTBO

Hroro

34

KanenaapHo-treMaTuyeckoe IJIaHHPOBaHHME Y4eOHOI0 MaTepuaaa « XMMHUD)

11

KanennapHo-TeMaTnyeckoe MjaaHUpOBaHUE Kypca pacCUUTaHO Ha 34 yuyeOHbIX HEJeNU IpU

komuuectBe 1 ypoka (oB) B Hememo, Bcero 34 ypoxa.

IIpu coorHeceHnH

IIPOrHO3UPYEMOIrO IUIAHMPOBAHMSI C COCTaBJIEHHbIM Ha Y4eOHBIM TIOJl pacnucaHUeM U

KaJIEHapHbIM IpaUKOM KOJIMYECTBO YacOB COCTaBWIO 34  ypoka.

Ecau BCJICACTBUEC HCHOPCABUACHHLBIX IPHUYHUH KOJIUYCCTBO YPOKOB HU3MCHUTCA, TO JIA

BBITIOJTHEHUSI TOCYJAPCTBEHHOW TPOTPaAaMMBI  TI0  MPEAMETY U3MCHEHUE OyJneT
KOMITEHCHPOBAHO MEPETUTAHUPOBKOM O 1a9U MaTepHaia.
Ne | Ha3sBaHue pa3jaesia, TeMa ypoka Kou- /3 | Jara
n/m BO nJan/
qac. dakr
I'nasa 1. Ctpoenue Bemectsn (11 4)
1. | OcHOBHBIE CBEJICHUS O CTPOCHHUHU aTOMA. 1 81 06.09
Nucrpykrax no Th.
2. | Ilepuoamueckasi cucTeMa XMMAYECKHUX JIEMEHTOB U YICHHE O 1 82 13.09
CTPOCHUH aToMa.
3. | CranoBieHue U pa3BUTHE MTEPUOIUIECCKOTO 3aKOHA U TEOPHUU 1 83 20.09
XUMHUYECKOTO CTPOCHUSI.
4. | NonHas XuMU4eCKasi CBSI3b U MOHHBIC KPUCTAITMYECKUE PEIICTKH. 1 84 27.09
5. | KoBanenTHas xumuueckast CBs3b. 1 85 04.10
6. | Meramunueckas XMMHUYECKasl CBSI3b. 1 86 11.10
7. Bonoponnas xumudeckas CBs3b. 1 87 18.10
8. | Iomumepsl. 1 88 25.10
9. | JlucmepcHbIE CUCTEMBI. 1 89 08.11
10. | TloBTOpenue u o6o6meHHEe M0 TeMe «CTpOCHHUE BEIICCTBY 1 81-89 15.11
cTp.50
11. | KontponbHas paboTta «CTpoeHHE BEUIECTBY» 1 ctp.50 22.11
I'naBa 2. Xumudeckue peakuuu (12 9)
12. | Knaccudukanuss XAMHUECKHX PEAKIIHA. 1 810,c.521 29.11
56
13. | Knaccudukanuss XAMHUECKHX PEAKIIHA. 1 810, 06.12
c.56-59
14. | CxopoCTh XUMHUYECKUX PEAKIIUH. 1 811 13.12
15. | O6GpaTUMOCTh XUMHUYECKUX peakiuil. XUMHUYEeCKOe paBHOBECUE U 1 812 20.12
CHOCOOBI €ro CMENeHUsI.
16. | I'uaponus. 1 813, 27.12
c.70-72
17. | T'uaponus. 1 813, 10.01
c.72-74
18. | OxucanTenpHO-BOCCTAHOBUTENBHBIC PEAKITHH. 1 814 17.01
19. | DnexTponu3 paciiaaBoB U pacTBOPOB. 1 815, ¢.799 24.01
82




20. | IlpakTHueckoe MpUMEHEHHE AIICKTPOIIH3A. 1 815,¢.83 | 31.01
21. | IlpakTuueckas padota Ne 1. Penienne skcriepiMEeHTAIbHBIX 33124 110 1 Crp.85 | 07.02
TeMe «XUMUYECKUE PEAKIIUU.
22. | IloBTopenue u 06001IIeHHE IO TeME «XUMUYECKHE PEAKLIUN 1 810-815 | 14.02
cTp.86
23. | KonrponbHas pabota « XMMUYECKHE PEAKIIUN. 1 cTp.86 21.02
I'naga 3. BemecTBa u ux cBoiicta (8 4)
24. | MeraJuibl. 1 816 28.02
25. | Hemerasuisbl. 1 817 06.03
26. | Heoprannyeckue u OpraHMuecKue KUCIOTHI. 1 818 13.03
27. | Heoprannueckue u OpraHun4ecKue OCHOBAHUSI. 1 819 20.03
28. | Heoprannueckre u opranndeckue aMm(poTepHbIe COSTUHEHHS. 1 820 03.04
29. | Comm. 1 8§21 10.04
30. | IIpakTrueckas padoTa Ne 2. Pemenne sKCriepuMEHTATBHBIX 33124 IO 1 ctp.111- | 17.04
teMe «BeliecTBa U MX CBOICTBaY. 112
31. | KonrponbHas paboTa «BemecTBa 1 UX CBOMCTBaY. 1 816-821 | 24.04
cTp.112
I'naBa 4. Xumusi B coBpeMeHHOM o61ecTBe (3 1)
32. | XuMudeckas TEXHOJIOTHSL. 1 822 08.05
33. | XumMuyeckas rpaMOTHOCTh KaK KOMITOHEHT OOIIeH KyIbTYphI 1 823 15.05
JeJIoBeKa.
34. | [ToBTopenue u 0600MIIEHNE Kypca «Xumus 11» 1 cTp.122- | 22.05
124
KonTposbHo-u3MepurteibHble MaTepuajibl Ha 2023-2024 yyeOHbIii roj
no xumuu B 11 knacce
Hara | Ne Bun paéorsl HUcrounuk KUM
ypoka

I'naBa 1. Ctpoenne BemectB (11 4)

11 KonTtpomnbHas pabora «Ctpoenue BeecTs» | [Ipunoxenue 2

I'naBa 2. Xumuueckue peakuuu (12 4)

21 [IpakTnueckas paborta Nel. Pemenue
AKCIIEPUMEHTAIBHBIX 33124 110 TeMe
«XUMUYECKAsT PEaKIUs.

PCaKIuu»

23 KonTtponpHas padoTta «XUMHUYECKUE [Tpunoxenue 2

I'naBa 3. BemecTBa n ux cBoiicTa (8 4)

30 IIpaktuyeckas padora Ne 2. Pemenue
HKCIEPUMEHTANBHBIX 337124 110 TeEMe
«BenecTBa U UX CBOMCTBa».

CBOMCTBaY.

31 KonTponpHas pabota «BemectBa u ux [Tpunoxxenue 2

KpnTepnn OICHUBAHUSA YCTHBIX OTBE€TOB U IIMCbMEHHbIX pa60T o XMMHH

Pe3yJ'ILTaTBI 06y‘ICHI/I}I XUMHUHU JOJDKHBI COOTBETCTBOBATH 06H_[I/IM 3aladyaM 1[peaMeTa H

TpeOOBAHUAM K €r0 YCBOCHHIO.




PesynbraTthl 00y4eHuUsi OLEHMBAIOTCS MO NATHOAIBHON cucteme. [Ipu OIEHKE Y4UTBHIBAIOTCS
CJIEYIOIME KaYECTBEHHBIE [T0KA3aTEIN OTBETOB:
* riyOMHa (COOTBETCTBUE M3YYEHHBIM TEOPETUYECKUM 0000IICHUSAM);
*0CO3HAHHOCTh (COOTBETCTBHE TPEeOyEeMbIM B MPOTpaMME YMEHUSAM IPHUMEHATH IOJYYEHHYIO
UH(POPMAIIHIO);
*[T0JTHOTA (COOTBETCTBHE 00BEMY MTPOTPaMMBbl M HH(POPMALIH YIeOHUKA).
[Ipu o1ieHKE yYUTHIBAIOTCS YUCIIO M XapaKTep OLINOOK (CYIIECTBEHHbIE UJIM HECYILIECTBEHHBIE).
CymiecTBeHHBIE OMIMOKM CBS3aHBI C HEIOCTATOYHOW TIYOMHOW M OCO3HAHHOCTBIO OTBETa
(HampuMep, yYEHUK HENPABWIBHO yKa3all OCHOBHBIE MPU3HAKY MTOHATUH, SIBIICHUHN, XapaKTepHbIE
CBOWCTBA BEIIECTB, HENPABMIBHO C(HOPMYITHPOBAI 3aKOH, MPABUIIO U T.J. HJIM YYEHUK HE CMOT
MPUMEHUTh TEOPETHUUECKHUE 3HAHUS JUIsl OOBSCHEHUS M IpeAcKa3aHUs SBJIEHUM, yCTaHOBJICHUU
MIPUYMHHO-CIIEICTBEHHBIX CBA3€H, CpaBHEHUS U KJIacCU(UKALIUY SBJICHUH U T. I1.).
HecymiecTBeHHble OMINOKN ONPEAENAIOTCS HEMOJHOTON OTBEeTa (HampuMep, yIylleHue U3 BUaa
KaKoro-nmmbo HexapakTepHoro (akra Npu ONUCAaHWM BellecTBa, mpoiecca). K HUM MOXHO
OTHECTU OTOBOPKH, OIMHUCKH, JOMYIIEHHbIE IO HEBHUMATEJIBHOCTH (HampuMep, Ha JiBa U OoJiee
YpaBHEHUH peakUuil B MOJHOM MOHHOM BHJE JOMYIIEHa OJiHA OlIMOKa B 0003HAYEHHM 3apsiia
HOHA).
Pe3ynbrarel 0OydeHus MPOBEPSIIOTCS B MPOLIECCE YCTHBIX U MUCbMEHHBIX OTBETOB YdalluXcs, a
TaK)Ke MPH BBHIIOJTHEHUN UM XUMHUYECKOTO IKCIIEPUMEHTA.

OueHKa YCTHOIO 0TBETa

Ounenka «5»:
* OTBET MOJIHBIN ¥ TPaBUWIbHBIM HA OCHOBAaHWH U3YYEHHBIX TEOPHUIA;
. Marepuan H3JI0KCH B OIpeNEIECHHOU JIOTUYECKOM MTOCJICIOBATEILHOCTH,
JINTEPATYPHBIM S3bIKOM;
* OTBET CaMOCTOSITCIIHLHBIMH.
Onenka «4»:
* OTBET IMOJIHBIN ¥ IPaBUJIbHBIM HA OCHOBAaHWH U3YYEHHBIX TEOPHUIA;
* MaTepuaa U3J0KEH B OMPEACIICHHON JIOTUYECKON MOCIEA0BATEILHOCTH, MPU 3TOM JOMYIICHbI
JIBE-TPHU HECYIIECTBEHHBIE OIMMOKH, HCTIPABJICHHBIE TIO TPEOOBAHUIO YUUTEIIS.
Onenka «3»:
* OTBET INOJIHBIA, HO TPHU STOM JIOMYIIEHA CYIIECTBEHHAs OMIMOKAa WM OTBET HEMOJIHBIH,
HECBSI3HBIN.
Onenka «2»:
* mpu OTBeTe OOHAPY)KEHO HEMOHMMAaHWE YYallMMCS OCHOBHOTO COJIEp)KaHUA Y4eOHOTro
MaTepuasna Wi AOMYyIIEHbl CYIIECTBEHHBIE OMMOKH, KOTOPbIE yJallUHCsS HE MOXET MCIPABUTh
IIPU HABOJAIIMX BOIIPOCAX YUUTENS.

O11eHKa MHCbMEHHBIX PadoT
Ouenka IKCnepuUMEeHMa1b HbIX YMEHUL
OreHka cTaBUTCS HA OCHOBAHUW HAOMIOJCHUS 32 yYalllUMUCS U MMCbMEHHOTO OTYeTa 3a padoTy.
Ouenkxa «5»:
* paboTa BBIMOJHEHA TIOTHOCTHIO U MPABUIILHO, CIICNIaHbI IPABUIbHBIC HAOMIOICHHS 1 BHIBOIBI;
* SKCIIEPUMEHT OCYIIECTBIIEH MO TUIaHY C YYETOM TEXHHKH O€30TacHOCTH U MpaBHI pabOTHI C
BEIl[ECTBAMU U 000pY/IOBAHHUEM;
* MIPOSIBJICHBI OPTaHU3AIIMOHHO-TPYIOBBIE YMEHUS (MTOAIEPKUBAIOTCA YUCTOTa pabodyero mMecra

Y TIOPSZIOK HA CTOJIE, 9KOHOMHO HCIOJIb3YIOTCSI PEaKTHUBBI).
Onenka «4»:



* paboTa BBHIMIOJTHEHA MPABUIBHO, C/ICTAHBI MPABWILHBIC HAOIIOACHHUS W BBIBOJBI, HO MIPH 3TOM
HKCIEPUMEHT IMPOBEJCH HE MOJHOCTHIO WM JOMYIIEHbI HECYIIECTBEHHBIE OMIMOKU B paboTe C
BelIeCTBaMU 1 000pyJOBaHNEM

Ouenka «3»:

* paboTa BBINOJIHEHA TMPABWILHO HE MEHEE YeM HAIMOJIOBUHY WJIM JIOMYyIIEHA CYIIECTBEHHAS
omunOKa B X0/i¢ IKCIIEPUMEHTA, B OOBSCHEHUH, B OOPMIICHHH PaOOThI, B COOIIONEHUH TTPABHI
TEXHUKHU 0e30macHOCTH npu pabote c BELIECTBaMU u obopy-
JOBaHUEM, KOTOPAst UCIIPABIISIETCS TI0 TPEOOBAHHIO YUUTEIIS.

Ouenka «2»:

* JIOMYyIIEHBI Be (M 00Jiee) CYIIECTBEHHBIE OMIMOKHA B XOJC IKCIEPUMEHTa, B OOBSICHEHUH, B
obopmiieHnH pabOThl, B COOJIOJIEHWH TIPpAaBMWJI TEXHUKU OE€30MacHOCTH TMpu pabdoTe ¢
BEIIeCTBaMU 1 000pYyI0BaHNUEM, KOTOPBIE YUAIIHIACS HE MOXKET MCIIPABHUTD Jaxe 10 TPeOOBAHUIO
YVAUTEIS.

Ouenka ymeHuil peuiams IKCnepuUMeHmaibible 3a0a4u

Ounenka «5»:
* [JIaH PEIICHHSI COCTABJICH NIPABHIILHO;
* MPaBWJIHLHO OCYIIECTBJICH IMO00P XMMHYECKUX PEAKTHBOB U 00OPYIOBAHUS;
* TAaHO TTOJTHOE OOBSICHEHHE U CJICTIAHBI BBIBOIBI.
Ouenka «4»:
* [JIaH PEIICHHS COCTABJICH NPABHIILHO,
* MPaBUIBHO OCYHIECTBJIEH MOAOOP XUMHUYECKHX PEAKTHBOM MU OOOpYyIOBaHUS, IpPU STOM
JOTYIIEHO He 00JIee NBYX HECYIIECTBEHHBIX OMMUOOK B 0OBSICHEHUH U BBIBOJIAX.
Ounenka «3»:
* [IJIaH PEIIeHHs] COCTABJIEH PAaBUIILHO;
*[IPAaBUJILHO OCYIIECTBIIEH MOJ0OpP XMMHUYECKHMX PEAKTHBOB M OOOPYAOBAaHMS, HO JOIYyIEHA
CylIecTBeHHas OIIMOKa B 0ObSICHEHUU U BBIBOJIAX.
Ounenka «2»:
* JomyIieHbl ABe (1 Oojee) omMOKH B TUTAHE PEIICHHs], B TIOJI00PEe XUMUUYECKHX PEaKTHBOB M
o0opynoBaHus, B OObSICHEHUH U BBIBOJIAX.
Ouenka ymeHuli pewiams paciuemmusle 3a0a4u

Onenka «5»:

* B JIOTUYECKOM pACCYXJCHHWU W PEIIEHUU HeT OIMOOK, 3ajada pelleHa pPalUOHAIbHBIM
CIIOCOOOM.

Onenka «4»:

*B JIOTMYECKOM PACCY)KJICHUU U PEIICHUU HET CYIIECTBEHHBIX OIIMOOK, HO 3ajJaya pelieHa
HEepalMOHAIBHBIM CIIOCOO0M WU AOMYIIEHO He 0ojiee IBYX HECYIIECTBEHHBIX OIIHOOK.

Onenka «3»:

*B JIOTHUECKOM PACCYKJICHHH HET CYIIECTBEHHBIX OINMOOK, HO JOMYyIIeHa CYIIeCTBeHHAs
omrOKa B MaTeMaTHYECKUX pacueTax.

Onenka «2»:

*HMEIOTCSI CYILIECTBEHHBIE OIIMOKH B IOTHYECKOM PACCYKJACHUU U B PEILICHUHU.

Ouenka RUCbMEHHBLIX KOHMPOAbHLIX DADOm

Onenka «5»:
*OTBET MOJHBINA U PABUILHBIN, BO3MOKHA HECYIIIECTBEHHAS OIIMOKA.
Onenka «4»:



*OTBET HEMOJIHBIN WIIH JOIMYIIEHO HE 00Jiee TBYX HECYIIECTBEHHBIX OIMIHUOOK.

Onenka «3»:

*paboTa BHIMIOJIHEHA HE MEHEE YeM HAIOJIOBUHY, JIOMYIICHA OJHA CYIIECTBEHHAs OMIMOKA W TIPH
3TOM JIBE-TPHU HECYIICCTBCHHEBIE.

Onenka «2»:

*paboTa BBHITIOJHEHA MEHBIIE YEM HAMOJIOBHHY WM COJCPMKUT HECKOJIBKO CYIIECTBEHHBIX
OIIHOOK.

[Ipy oOIEHKE BBIMOJHCHHUS TNHCHBMEHHOW KOHTPOJIBHONH pabOThI HEOOXOJUMO YYUTHIBATH
TpeboBaHUs eIMHOTO OphorpaduIecKOro pekuma.

OTMeTKa 3a HTOTOBYKD KOHTPOJIBHYIO pPAa0OTy KOPPEKTUPYET MPEIIICCTBYIONUE TMIPH
BBICTABJICHHH OTMETKH 32 YETBEPTh, IOJIYrOIue, TOI.

Ouenka nUCbMEeHHbIX KOMOUHUDPOBAHHLIX KOHMPOALHBIX PADOmM

Ouenka «5»: 88-100% sBrmonHeHns—~44-50 6amnos
Ouenka «4»: 62-87% BemonHenns—31-43 Gamna
Ouenka «3»: 36-61% Bemmonnenns—18-30 6aios
Onenka «2»: 0-35% sermonnenns—O0-17 0amios

[Ipunoxenue 2
KonTposbHast padora «CTtpoeHue BemecTB. XUMHYECKHE PeaKINU»
Bapuanr 1
Yactb A. TecToBblie 3a1aHus ¢ BHIOOPOM OTBETA M YCTAHOBJICHUE COOTBETCTBHS
1 (3 6anna). DaEeMEHT ¢ AIEKTPOHHON KOH(PUTYpaIMeil BHEIIHETO JIEKTPOHHOTO YPOBHS aToMa
3s23p*:
A. Azor B. Dochop B. Kucnopon I'. Apron
2 (3 06ann1a). Psap sieMeHTOB, KaXXAbIM U3 KOTOPBIX OTHOCUTCS K S-CEMEUCTBY:
A.Mg,Cl,Ba Bb.Na, K, Fe B.Si, Ti,Ge T.He,Li Ba
3 (3 6am1a). Ynciio BaJ€HTHBIX DJICKTPOHOB B aTOME YIiepoja B BO30OYKJIEHHOM COCTOSIHHH:
A.1 Bb.2 B.3 B.4
4 (3 6asa). Ilapa 351eMEeHTOB, CXOIHBIX IO AIEKTPOHHOMY CTPOCHHIO M CBOMCTBAM:
A.PuS Bb.KuMg B.SruBa TI.NawuAg
5 (3 0amna). Psan »neMeHTOB, pacloOJOKEHHBIX B TOPSAKE BO3pacTaHUsl 3HAYCHUM
OTHOCHUTEIIbHOM 3JIEKTPOOTPULIATEILHOCTH:
A.N,0,C B.CI,Br,I B.0O,S,Se TI.SO,F
6 (3 6as1a). XapakTepuCTHKa peakluy, ypaBHEHUE KOTOPOH

Ni, p,t
CH3;OCH2CHz — CH3[CH=CHpz:
A. [[erI/IL[pI/IpOBaHI/I}I, TOMOI'CHHAasl, KaTaJIUTU4UYCCKasl b. FI/II[paTaI_[I/II/I, T'OMOI'CHHAas,
KaTaJIUTHUYCCKas
B. FI/IL[pI/IpOBaHI/I}I, ICTCPOrcHHAaA, KaTaJIUuTHYCCKasd TI. I[eFI/II[paTaLII/II/I, T'OMOI'CHHAasd,
KaTaJIUTU4YCCKasa

7 (3 6anaa). YcioBue, Ipy KOTOPOM XUMHUYECKOE paBHOBECHE 00OpPaTUMOro Ipoliecca

CO2r) + Cpy I 2COr) — Q, cMemaeTcst B CTOpOHY IPOIYKTOB PEAKIIUH:

A. IloBeimienne naenenuss Bb. [lonwkeHnue temneparypsl  B. IloBbllleHNE KOHIIEHTpalMH
okcuna yriaepona (II)  I'. IToBbiieHne Temneparypbl

8 (3 6amna). 'maponusy noxsepraercs:

A.Oranon b.llemmono3a  B. Hurpar kanua  I'. I'moko3a

9 (3 6aaaa). BoccranoBuTens B peakiuy, ypaBHeHue kotopoit 2CO + 0200 2CO2 + Q

A.C*? B.C* B.C° TI.C?



10 (3 6aana). KonruecTBO TEIIOTHI, KOTOPOE BBIICIUTCS MPU B3auMojencTBuu 67,2 11 (H.y.)
BOJIOPO/ia ¢ U30BITKOM XJIOpa Mo TepMoxumuueckomy ypaBaenuto: Ho+Cl=2HCI + 92,3 k/[x,
paBHoO:

A. 1384 k/lx B.184,6 xklx B.276,9 x/Ix I 460 x/]x

YACTD b. 3ananus co cBOOOTHBIM OTBETOM.

11 (8 6ans10B). PaccTaBpTe K03 (PUIIMEHTHI B ypaBHEHUN PEAKITUH, CXeMa KOTOPOit

Cu + HNO3z — Cu(NOgz)2 + NO + H20/

VYKaXuTe OKHCIUTENb U BOCCTAHOBUTEIT.

12 (6 OamuoB). PaccumraiitTe Maccy THAPOKCHUIA Kalus, HEOOXOIMMOTO [UIS TIOJTHOU
uerTpamuzanuu 490 T 20%-ro pactBopa opToPochHOpHON KUCITOTHL

13 (6 6aanoB). Hanumure ypaBHEHUs peakUui, C MOMOULIbI0 KOTOPBIX MOXHO OCYILECTBUTH
cnenytoue npepanieHus: CuClo«—Cu—CuSOs—Cu

KountpoabHas padora «CTpoeHue BenecTB. XUMHYECKHE PeaKINU»
Bapuanr 2
YACTD A. TecroBsie 3a/1aHus C BBIOOPOM OTBETa U HAa YCTAHOBJIEHUE COOTBETCTBUS
1 (3 6anna). Psjg oneMeHTOB ¢ OJTMHAKOBBIM YMCJIOM SHEPTETUUECKUX YPOBHEH:
A.C,P,Cl. B.K,Ti,Sc. B.He, Ar,Kr. T.Ca, Zn, Se
2. (3 6aa1a). DIEMEHT ¢ NMEKTPOHHOM KoHpHUTypanueii atoma. .. 3s23p83d24s2
A.Kamnit  Bb.bpom B.Turan I'. Apron
3 (3 6aauaa). Yuciio BaJCHTHBIX AJIEKTPOHOB B aTOME CEPBI B CTAIIMOHAPHOM COCTOSTHHH:
A.2 b.4 B.6 T.8
4. (3 6aqua). DIeMeHT, aTOMBbI KOTOPOTO HanOoJiee CXOAHBI TIO IEKTPOHHOMY CTPOCHUIO U
CBOMCTBaM C aTOMaMH KaJbIIUs:
A. Ckanguit b, unk  B. Ctponuuii  I'. Kanmit
5 (3 6anna). XapakTepuCTHKa PEakluy, YpaBHEHUE KOTOPO
AICI3
CH3[JCH2[1CH2[JCHs — CH3[1CH(CHz3)[JCHa:
A. J[lernmpupoBaHusi, roMmoreHHas, kataautuyeckas  b. M3omepusamuu, romoreHHas,
katanutuyeckas B. [lonmumepuzanuu, rereporennas, katanutuueckass I, [Ipucoeaunenus,
reTeporeHHas, KaTaiuTudeckas
6 (3 0amma). daxkTopbl, MO3BOJSIIONIME CMECTUTh XHUMHUYECKOE PABHOBECHUE PEaKIIHH,
ypaBHeHue kKoTopoi 2SO2+ O [1 2503 + Q, B cTOpoHY 00pa3oBaHus MPOAYKTOB PEaKIUU:
A. TloBbliienne Temmneparypsl u qaBienus  b. [loHmwkeHne Temnepatypsl U JaBJIeHUS
B. Ilonwxkenue temmneparypsl U nosbiiieHue AasineHuss  I'. TloBblienue TemmepaTypbl U
MTOHIMKEHUE J1aBIICHUS
7 (3 6as1a). Okpacka JJakMyca B pacTBOpE XJIOpUJa IIUHKA:
A.Cunsss b. Kpacnas  B. ®uoneroBas
8 (3 6as1a). BeiectBo, He noiBeprarouieecs rupoan3y:
A.Dtunen  b. Uemmono3za B. benok  I'. Kap6onar kanus
9 (3 6anna). OkuCIUTENb B PEAKIIMKM CHHTE3a aMMHaKa |3 a30Ta U BOJOPO/Ia:
A.N° B.H® B.H" TI.N?3
10 (3 6an1a). Macca yriist, KOTOpblif HEOOX0 MO cxxeub Tt nmosrydeHust 201 kJIx TemnoTsl,
B COOTBETCTBUU C TepMoxumuieckum ypasHeHHeM C+O2= CO2 + 402 x>k paBHa:
A.6r. Bb.36r. B.48r. TI.120r.
YACTD b. 3amanus co cBOOOJHBIM OTBETOM
11 (8 6as1oB). PaccraBbTe KO3 GUIMEHTH B YpPABHEHUH PEaKIMH, CXeMa KOTOpOoi
Fe + H2O + ... — Fe(OH)3. Ykaxxute OKUCIUTENTh U BOCCTAHOBUTEIIb.
12 (6 0asuoB). PaccumraiiTe Maccy ocaaka, oOpa3yromerocs npu B3aUMOICHCTBUU pacTBOpa
xsopuga maraus co 140 r 20%-ro pactBopa ruApOKCUIA HATPHUSL.
13 (6 6aanoB). HanuiuTte ypaBHEHHS pEaKIUi, C MOMOIIBI0 KOTOPBIX MOXHO OCYIIECTBHUTH
CIIEIYIOIINE IPEBPALLICHUS:
CaCr— CoH2—CsHs—CsHsNO:.



KounTtpoJsbHas padora «BemecrBa u uxX CBOMCTBa»
Bapmuanr 1
YACTD A. TecroBsie 3a1aHus C BBIOOPOM OTBETA

1 (3 éanna). Meranueckre CBOMCTBA B PsIy XUMUYECKUX dieMeHToB Mg— Ca— Sr— Ba:
A. OcnaGesator. Bb. Ycunuatores.  B. Msmensitorest nepuoanuecku.  I'. He uzmenstores.

2 (3 fanna). Xumuueckuii SIEMEHT ¢ Han0oJIee IPKO BHIPAKCHHBIMUA HEMETAJITHUSCKIUMHU
CBOMCTBAMHM:
A. ®ocdop. b.Banmagmii. B. Cypema. I'. Bucmyr.

3 (3 panna). KucrnotHsle CBOWCTBA HanOOJI€E APKO BHIPAKEHBI Y BEIIECTBa, (HOpMYiia KOTOPOTO:
A.HNOsz. B.HNO2. B.HPOs. TI.HAsOs.

4 (3 6anna). T'napoxcun sxenesa (111) MOKHO OAYUIUTH TIPU B3aUMOICHCTBUH:

A. Xnopuna xenesa (III) ¢ runpokcugom narpus. b, Hutpura xenesa (II) ¢ rugpoxcniom
KaJIwsl.

B. Okcuna xenesa (I11) c cepnoit kucnmotoir.  I'. Cynwdara xkenesa (I111) ¢ xmopumom 6apus.

5 (3 fanna). Hazanue BemecTBa, xumudeckas Gpopmyna koroporo Ca(HCO3)2:
A. Kap6onart kanpuusa. Bb. ['unpokap6onar kansuusi.  B. Tamenas uzects. I
M3BecTkoBas Boa.

6 (3 anna). Nonnoe ypasHenue peakimu Fe® + 2H+ = Fe?* + Hz cooTBeTcTBYeT
B3aMMOJEHCTBUIO BENIECTB:

A. XKenesa, Boasr u kucinopona.  b. Oxcupa xenesa (1) u ceproit kucnotel.  B. XKenesa u
coixsgHol kuciaoTel. I'. XKeresa u Boawl.

7 (3 6anna). Oxcun yriaeponaa (IV) B3auMoAeHCTBYET ¢ BeliecTBOM, (hopMyiia KOTOPOTo:
A.NaxSOs.  B.HClgp.p. B.P20s.  T'.NaOH.

8 (3 danna). Dnementom D B reHeTndeckoM psaay — 02— NaD0s3— H2D0s3 sBistercs:
A. Cepa. B. Dochop. B.Azor. [I'. AroMuHHA.

9 (3 fanna). Tlepexonx Cu—Cu MOKHO OCYIIECTBUTH MPH B3aUMOJICHCTBHU BELICCTB, (GOPMYIIbI

KOTOPBIX:
A.CuOuHy. B.CuSOsuFe. B.CuuCly,. TI.CuuHCI.

10 (3 danna). ®opmyina BemiectBa X B TEHETUIECCKOM PSIY

+ H20, Hg2+ + Ag20
C2H,— CH3CHO— X:
A. CH3COOH. B.C:HsOH. B.CH3—O—CHs. T.COa..

YACTD b. 3anauus co cB000OJHLIM 0TBETOM
11 (12 6annoe). Hanuinure ypaBHEHUS PEAKIUi, C TOMOIIBIO KOTOPBIX MOKHO OCYIIIECTBUTH
MpEeBpaIICHUS:

1

2 3 4

Bribepure u paccMoTpuTe 0J1HO U3 ypaBHeHuU# ¢ Touku 3penust OBP, npyroe — B cBete TO/I.

12 (4 6anna). Kaxoii u3 ra3os 3aiimet Oonbinmii 00beM (H. y.): 1 r a3ora unm 2 r aprona? OTBer
MOATBEPIUTE pacueTaMu.



13 (4 6anna). CocraBbTe ypaBHCHHS peakiuii nomydenus xiopuaa xenesa (I11) ve menee uem
TpeMsi CLIOCOOaMH.

KounTtpoJsbHas padora «BemecTrBa u UX CBOHCTBa
Bapmuanr 2

YACTD A. TectoBsie 3a1aHusi C BLIOOPOM OTBETA
1 (3 fanna). Cxema npespamennii: Fe*>— Fe**— Fe npencrasnser co6oii mponecchr:
A. Tonpko BocctanoBieHud. Bb. Tonbko okucnenus. B. Okucnenus (nmpespamienue 1),
BoccTaHoBNeHus (npeBpaienue 2). I'. Boccranosnenus (npespaiienue 1), okucaeHus
(mpeBpartenue 2).
2 (3 panna). B psany snementoB pochop — cepa — XJI0p BO3PACTACT:
A. Paguyc aroma.  B. Hucno HenmapHbIX 37eKTpoHOB.  B. Uucno s-35ekTpoHOB B aTOME.
I'. DnexTpooTpUIIATETEHOCTD.
3 (3 6anna). Kucnotasie cBoicTBa HanOoJIee IPKO BEIPAXKEHBI y BEMIECTBa, POPMYITa KOTOPOTO:
A. CH:COOH. Bb.CHsCOOH. B. Ci;sH3:COOH. TI'. HCOOH.
4 (3 6anna). T'uapoxcun meau (I1) B3aumMoaeicTByeT ¢ BemecTBOM, (hopMysia KOTOPOTo:
A.H20. B.KOH. B.H2SOs. T.Na2O.
5 (3 6anna). Ha3sanwue Beriectsa, popmysa koroporo NH4sHCOs:
A. T'unpokap6onat Hatpus. b. Kap6onar ammonus. B. I'mapokapbonat ammonus. I'.
IM'mapoxcu aMmmMoOHUA.
6 (3 anna). Nonnoe ypasuenue peakrmu MgO + 2H' = Mg?* + H20 cooTBeTcTByeT
B3aUMO/ICHCTBUIO:
A. Marnus u cepHoii Kucinotel. b, Okcuaa Maraus u a30THOM Kucinotel.  B. I'mapokcuma
MarHus u coyistHou kucinotel.  I'. KapOoHata MarHus v yroJibHOM KHCJIOTHI.
7 (3 6anna). Xmopun xenesa (I11) B3aumoaeiicTByeT ¢ BeecTBoM, (opMyiia KOTOPOTo:
A.NaOH. Bb.Zn. B.AgNOs. TI. Bce oTBEThI BEepHBHI.

8(3 6wma) d)opMyna BellleCTBa XB TEHETHYECKOM DALy
Fe -~—* FeCl, -~——> Fe(OH), —-—> X BELN Fe:

A.Fe(OH)s. B.FeCls. B.FeO. T. Fex0s.

9 (3 panna). Ilepexoa S — S MOKHO OCYIIECTBHUTD

[IPY B3aMMOJICHCTBUH BEIECTB, (OPMYITbI KOTOPBIX:

A.Na;Su HC1. B.H:SuNHs:. B.H:SuHO. TI.H2SuoOs;.
10 (3 6anna). Dopmyna BemecTB X B TEHETHUECKOM PSITY
C—CHs—X—CsHe:

A.CH3Cl. B.CH3NO2. B.CsHi2. TI'.CoHo.

YACTD b. 3aganns co cBOOOAHLIM 0TBETOM

11 (12 6annoe). Hanuinure ypaBHEHUS pEaKiuii, C MOMOIIBIO KOTOPHIX MOYKHO OCYIIIECTBHUTD
IIPEBPALLEHUS:

Si— Si02— NazSiOz— H2SiOz— SiOs.

Bribepure u paccMoTpuTe 0J1HO U3 ypaBHeHuU# ¢ Touku 3peHuss OBP, npyroe — B cBete TO/I.
12 (4 6anna). Kakoii u3 ra3os 3aiimet Gosbiuii 06beM (H. y.): 10 r xiopa wim 5 r kuciaopoaa?
OTBeT noATBEpANTE pacYETaAMHU.

13 (4 6anna). CocraBbTe ypaBHEHHsI peakIMii MOJYYEeHUS THIPOKCUIA KAJIbLIUs HE MEHEee YeM
TpeMms croco0amH.



