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PabGouyasi nporpamMmma no yueoHomy npeamMery «Xumus» 11 11-ro kiaacca
JanHas mporpamma paccuutaHa Ha 1 ron (34 yueOHbix Hemenu). OOmiee yucio y4eOHBIX 4acoB B 11-m
kiacce — 34 (1 gac B Hefei0).

MNOACHUTEJIbHAS 3AIINCKA
Pabouas nporpamma no yueOHomy npeamery «Xumusi» Ha 2021/22 yqeOusiii rox uis oOy4arommxcs 11-ro
knacca MBOY COHI Ne 10 r. BorkuHcka YamMypTckoil pecrnyOnuKd pa3paboTaHa B COOTBETCTBHH C
TpeOOBaHUSAMH IOKYMEHTOB:
Denepanbhblit 3ak0H 0T 29.12.2012 No 273-P3 «O06 obpazoBanuu B Poccuiickoit deaepannny;

[Ipukaz MwunoOpHayku ot 17.05.2012 No 413 «O6 yrBepxacHUU ¢GeaepalbHOr0 TOCYAapCTBEHHOTO
00pa30BaTeNLHOTO CTAHJAPTa CPETHETO 00IIero 0Opa30BAHUSY.

[pukaz MunoOpnaykun ot  30.08.2013 Ne 1015 «O6 yrBepxkaenun llopsinka opranuzamuu u
OCYIIECTBIICHHSI 00pa30BaTEILHON JIEATEIBHOCTH TI0 OCHOBHBIM OOIIC00pa30oBaTeIbHBIM MPOTpaMMaM —
o0pa3oBaTeNbHBIM MPOrpaMMaM HAadaldbHOTO OOIIEro, OCHOBHOTO OOINEro ¥ CpeIHero oO0IIero
00pa3oBaHUs»;

[locTaHOBIEHHE TJIABHOTO caHUTapHOro Bpaya oT 29.12.2010 Ne 189 «O6 yrBepxaenuun CaunlluH
2.4.2.2821-10 "CaHuTapHO-3ITHIEMHOJIOTHYECKIE TPEOOBAHMS K YCIOBHSAM M OpPraHW3aluu OOy4eHHS B
0011e00pa30BaTEIbHBIX YUPEKIACHUSIX Y,

[IpumMepHass ocHOBHas oOpa3oBaTelibHas M[pOrpaMMa OCHOBHOTO oO0riero ooOpazoBanus (0100peHa
pemeHreM (GeaepaTbHOr0 METOAWYECKOr0 OOBEAMHEHHUS 10 o0meMy o0pa3oBaHHIO, TPOTOKON OT
08.04.2015 Ne 1/15);

[Tpuxa3 Munnpocsenienus ot 20.05.2020 Ne 254 «O06 yrBepkaeHuu ¢eaepaibHOro rnepeuHs yueOHUKOB,
JOMYIIEHHBIX K MCHOJB30BAaHUIO TMPU pead3allid UMEIOIUX TOCYJAapCTBEHHYIO aKKpPEIUTAIUIO
o0pa3oBaTeNbHbIX MPOTrpaMM HadadbHOTO OOIIETr0, OCHOBHOTO OOIIEro, CpeAHero olmiero oOpa3zoBaHUs
OpraHMU3aHsIMH, OCYLIECTBIISIOINUMU 00pa30BaTENbHYIO 1E€ITEIbHOCTD.

Xumus. Ilpumepnsie paGoune nporpammsel. [Ipeamernas nunust yueOHukoB O. C. T'abpuensna, U. T
OctpoymoBa, C. A. CnankoBa. 10—11 xmaccel. ba3oBblif ypoBeHb: y4e0. mocobue ans obuieoOpa3oBar.
opraam3anuii / O. C. I'abpuensu, U. I'. Octpoymos, C. A. CinagkoB. — 2-¢ uza. —M.: [Ipocsemenue, 2021.

IHJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHHUSA YYEBHOI'O ITPEIMETA
N3yuenune xumuu B cTapiieil mkoje Ha 0a30BOM ypOBHE HANPABJICHO HA JIOCTHKEHUE CIEIYIOIINX
neJen:

® OCBOCHME CHUCTEMBI 3HAHUN O XUMHUYECKOW COCTABIISIFOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUDA, a
TAKXKE O CUCTEME BaXKHEUIINX XUMHYECKUX MMOHATHI, 3aKOHOB U TEOPUH;

® OBJAJICHHE YMEHUSMU NPUMEHATh T[ONYYCHHbIE 3HAHUA I OOBSCHEHHUS Pa3HOOOPa3HBIX
XAMHMYECKUX SIBJICHUM M CBOWCTB BELIECTB, OLUEHKM POJM XHUMHUU B PA3BUTHUU COBPEMEHHBIX
TEXHOJIOTHI Y TTOJTYYEHUH HOBBIX MATEPHUAJIOB;

® pa3BHUTHE MMO3HABATENIBHBIX HMHTEPECOB M HWHTEIUIEKTYallbHBIX CIIOCOOHOCTEH B  Ipoliecce
CaMOCTOSITENILHOTO MPUOOPETeHUs 3HAHUN M YMEHUW MO XMMHHU C UCIOJIB30BAaHHUEM Pa3ITUYHBIX
HMCTOYHHKOB WH(OPMAITUH, B TOM YHCJIE KOMIBIOTEPHBIX TEXHOJIOTHII;

® BOCIUTaHUE YOSKJIECHHOCTH B TO3HABAEMOCTH MHUpPA, HEOOXOAMMOCTH BECTH 3JI0pOBBIM 00pa3
JKU3HU, XUMUUYECKH ITPAMOTHOTO OTHOLIEHHUS K CBOEMY 370POBbIO U OKPYKAIOIIEN CPELE;

® TpPUMCHEHWE TIOJYYCHHBIX 3HAHUW W YMEHMH 11 O€30MacHOTO WCIOJIb30BaHUS BEIIECTB U
MaTepHaioB B OBITY, CEILCKOM XO35CTBE U HA MMPOU3BOJICTBE, a TAKXKE JIJIsI PEIICHUS TPAKTUUECKUX
3a7a4 B IIOBCEAHEBHOW JKWU3HU, NPEAYNPEKICHUS SBICHHUM, HAHOCIIIUX BpPEN 3J0POBBIO U
OKpY>Karolleu cpene.


https://vip.1zavuch.ru/#/document/99/902389617/
https://vip.1zavuch.ru/#/document/99/902350579/
https://vip.1zavuch.ru/#/document/99/499044345/
https://vip.1zavuch.ru/#/document/99/902256369/
https://vip.1zavuch.ru/#/document/99/565295909/

3agaum yueOHoro npeamera «Xumusa» 11 kiaacc:

Kypc o6mieit xumun 11 kiacca HampaBlieH Ha pelleHHe 3aJlad  WHTErpalud 3HaAaHUN
yUYallMXCsl 10 HEOPTaHUYECKOW M OpPraHMYEeCKOW XMMHUH C LEeNbl0 (OPMHUPOBAHUS Yy HUX
€AUHOM XMMHUYECKOM KapTUHBI MHUpa. Benymas uaes Kypca — €IMHCTBO HEOPIaHUYECKOU U
OpraHMYeCcKON XMMHHM HAa OCHOBE OOIIHOCTU WX IMOHSTHI, 3aKOHOB U TEOPHUI, a TaKke Ha
OCHOBE OONIMX MOAXOJ0B K KJIacCHU(UKAIMA OPraHUYECKUX M HEOPTraHUYECKUX BEIIECTB U
3aKOHOMEPHOCTAM MPOTEKAHUS XUMUYECKUX PEAKIINN MEXKTy HUMU.

3HAYUTEILHOE MECTO B COJIEPKAHUU Kypca OTBOAMUTCS XUMHUYECKOMY SKCIEPUMEHTY.
OH OTKpBIBAET BO3MOKHOCTH ()OPMUPOBATH Y YUAIIUXCS YMEHHS pab0TaTh C XUMUYECKUMH
BEII[ECTBAMH, BBITIOJHATH MTPOCTHIE XUMUYECKUE OTBITHI, YUUT IIKOJHHUKOB 0€30MMaCHOMY U
HKOJIOTHYECKU TPaMOTHOMY OOpAIllEHHUIO C BEIIeCTBAMU B ObITY U Ha MIPOU3BOCTBE.

Jloruka W CTPYKTypHpPOBAaHHME Kypca MO3BOJSIOT B TOJHOW MEpPE HCIOJIb30BaTh B
00y4YeHHUH JIOTMUECKHUE OIEpaliyd MBIIIICHUS: aHallu3 U CUHTE3, CPAaBHEHUE U aHAJIOTHIO,
CHCTEMATHU3ALMIO0 ¥ 0000IIIEHNE.

Pe3yabTarsl u3yyenusi xumum B 11 kiacce

B pe3yabtare nzyuenuss xumuu B 11 Kkjiacce yuauuecst 10/JKHbI

3HATH/TIOHNMATh

o eajcHellue Xumuueckue HNOHAMUA. BEUIECTBO, XUMHUYECKHI SJIEMEHT, aTroM, MOJeKyIa,
OTHOCHUTEJIbHBIE aTOMHAs U MOJIEKYJISIpHAsl MacChl, HOH, aJUIOTPOIHUs, U30TOIbI, XUMUYECKast CBS3b,
3JICKTPOOTPHUIIATEIFHOCTh, BAJICHTHOCTh, CTETICHb OKHCJICHHS, MOJIb, MOJIApPHAs Macca, MOJISIPHBIN
00beM, BEIECTBA MOJEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHHUS, PACTBOPHI, SJEKTPOJIUT U
HEIJICKTPOJIUT, SJICKTPOJIMTHYECKAsT JTUCCOLMAIINS, OKUCIUTEIh M BOCCTAHOBUTEIb, OKHCICHHE W
BOCCTAHOBJICHHE, TEIIOBOH 3(h(DEKT peakiuu, CKOPOCTh XUMUIECKON PEaKIUH, KaTaln3, XUMIYECKOES
paBHOBECHE, YIIIEPOIHBIN CKelleT, PYHKIIMOHATbHAS TPYIIa, U30MEPHsl, TOMOJIOTHS;

o OCHOBHblE 3AKOHbl XUMUU. COXPAHEHHUS MAaCChl BEIIECTB, MOCTOSHCTBA COCTaBa, MEPUOAMYECCKUIN
3aKO0H;

o OCHOBHbBle Meopuu XUMUU. XUMHUYECKOW CBSI3U, DJIEKTPOJIMTUYECKOW IUCCOIMAIIUH, CTPOEHUS
OpPraHUYECKUX COETNHEHUI;

o eajicHellue 6euiecmea U Mamepuaibl: OCHOBHBIE METAJUIBI M CIUIABBI; CEpHAsi, COJISTHAsI, a30THAS U

YKCYCHas KHUCIIOTBI; IICJI04YH, aMMUAK, MUHCPAJILHBIC y,Z[06peHI/I$I, HCKYCCTBCHHBIC U CHUHTCTUYCCKHUC
BOJIOKHA, Kay4yKHU, IIJIaCTMACChI;

yMeThb
. Ha3bl6amp: N3yUYECHHBIE BELIECTBA 110 «TPUBUAIBHON) WM MEXKIAYHAPOIHOW HOMEHKIIATYPE;
. onpeodenams. BAJICHTHOCTh U CTENIEHb OKUCIIEHUS XUMUYECKUX JIEMEHTOB, TUIl XUMUYECKON CBSI3U B

COCAMHCHUAX, 3apdld HMOHA, XapaKTCp CPCAbl B BOJHBIX pPaCTBOpaxX HEOPTaHUYCCKUX CO€I[I/IH€HI/II\/'I,
OKUCIIUTENb U BOCCTAHOBUTENb, MPUHAIJICKHOCTh BEIIECTB K PA3JIMYHBIM KiaccaM OPTraHMYeCKUX
COCIUHCHMIA,

o Xapakmepu3oeams:. >JIEMEHTbl MalblX MEPUOJOB MO HMX IMOJOKEHUIO B MEPUOJUYECKON CUCTEME
JI.N.MenneneeBa; oOmme XHMHYECKHE CBOHCTBA METAJIOB, HEMETAJNIOB, OCHOBHBIX KJIacCOB
HEOPraHUYECKUX COCAMHEHUI;

. 00BACHAMD . 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOCHUS; MPUPOTY XUMUUIECKON CBSI3U
(MOHHOM, KOBAJIGHTHOW, METaNIMYECKO), 3aBUCHUMOCTh CKOPOCTH XHUMHUYECKOW peaklud Hu
MOJIO’KEHUS XMMMUYECKOTO PaBHOBECUS OT PA3IMUHBIX (PaKTOPOB;

L4 8bINOJIHAMb XUMUYUECKUIL IKcnepumernm 110 PpacCllO3HAaBaHHUIO BaKHEHIIINX HCOPTraHUYCCKUX U
OpTraHN4YCCKUX BCIICCTB,
° npoeodumb CaMOCTOSITEIbHBINA IIOMCK XHUMHYECKOM I/IH(I)OpMaI_II/II/I C HCIOJIb30BAHUCM PAa3JINYHBIX

HMCTOYHHUKOB (HAYYHO-TIOMYJSPHBIX HM3/IaHWN, KOMIBIOTEPHBIX 0a3 NMaHHBIX, pecypcoB WHTepHeTa);
UCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTUU JIJIsi 00paObOTKH U Mepeladrl XUMHUECKol nHpopmanuu u
€e TIPEJICTABIICHHS B PA3IMYHBIX (pOpMax;
HCIOJb30BATh MNPUHOOPETEHHbIE 3HAHUSA W YMEHHS B TMPAKTHYECKON JAeSTeIbLHOCTH U
NOBCEIHEBHOM KU3HM JJIS:

° 00BSICHEHUSI XUMUYECKUX SIBIICHUH, IIPOUCXOISAIINX B IPUPOJIC, OBITY U HA MPOU3BOJICTBE;



° OnpeAesieHUuss BO3MOKHOCTH MNPOTEKAHUSI XMUMUYECKUX MPEBpPAlICHUN B Pa3IMYHBIX YCIOBUAX U
OIICHKU MX MOCJICACTBHUH;

J 9KOJIOTMYECKH IPaMOTHOIO TOBEICHUS B OKPYXKAIOLIEH cpene;

. OLICHKM BJIMSIHUSL XUMHUYECKOIO 3arps3HEHUs] OKPYKAIOLIEH Cpelbl Ha OPraHU3M YeJIOBEKa U JIpyrue
JKUBBIE OPTraHU3MBI;

J 0e301acHOro 00paIIeHus ¢ TOPIOYUMH U TOKCHYHBIMH BELIECTBaMU, Ja00pAaTOPHBIM 000pyI0BaHUEM;

. IPUTOTOBJICHUS PACTBOPOB 3a/IaHHON KOHLIEHTPALMU B OBITY M HA IIPOU3BO/ICTBE;

o KPUTUYECKOH OLIEHKHM JOCTOBEPHOCTH XHMHMYECKOHW HWH(POPMALUU, TOCTYHAOMEH M3 pPa3HbIX
HCTOYHUKOB.

COLEPKAHUE YYEBHOI'O ITPEIMETA
OO0yueHne XMMUU PEATU3YeTCsl 0 CIACAYIOIIUM pa3ieiaM:
Tema 1. Ctpoenne BemecTs (9 u)

OcHosnvie ceedenusi o cmpoernuu amoma. CTpoeHUE aToMa: siAPO U DJIEKTpOHHass 00osiouka. M30Torsbl.
XuUMUYECKui 37eMeHT. bosbIoi aapoHHbINA KOJUIaliIep. Y POBHU CTPOEHHUSI BEIIECTBA.

Ilepuoouueckuii 3axon /. U. Menoeneesa 6 ceéeme yuenuss o cmpoenuu amoma. OU3NUECKUI CMBICI
MOPSIIKOBOTO HOMEpPA 3JEMEHTa, HOMEpa Mepuoja U HoMepa Trpynnbl. BalleHTHbIE 3JIEKTPOHBI.
DOneKTpOoHHAas KOH(Urypalus aTOMOB. 3aKOHOMEPHOCTH H3MEHEHHUS! CBOMCTB 3JEMEHTOB B MEpUOJAX U
rpynnax. DJeKTPOHHbIE CEMEUCTBA XUMUYECKUX 3JIEMEHTOB.

DQunocoghckue ocnosvl  obwmocmu  Ilepuoouueckoco 3aKoHa U MeOpUU  XUMUYECKO20 CMPOEHUS.
[Ipeanocbuiku oTkpeiTUs [lepuoanueckoro 3akoHa M TEOPUU XMMHUYECKOTO CTpoeHus. Poib JIMyHOCTH B
UCTOPUU XUMUU. POJIb MPAKTUKK B CTAHOBJIEHUU U PA3BUTHH XMMUUECKON TEOPUH.

Honnas xumuueckas c6436 U UOHHblEe Kpucmaniuveckue pewemku. KaTHOHBI Kak MPOAYKT
BOCCTAHOBJIEHHMSI aTOMOB METAJIJIOB. AHHMOHBI KaK IPOJYKT OKHUCIEHHS aTOMOB HeMeTaioB. MonHas
XUMUYECKAs CBSI3b U MOHHAs KpUCTAJIIMYECKas penieTka. FIoHbl IpOCThIe U CIOKHBIE.

Kosanenmnasa xumuyeckas cesa3vo. Amommuvie u mMonekyusapusvie kpucmaiiudeckue pewemxu. KoBaneHTHas
MOJISIPHAsl U HETIOJSIpHAsS CBSI3U. DIEKTPOOTPUIIATENIbHOCTh. KpaTHOCTh KOBalleHTHOM cBsi3u. OOMEHHBIN U
JIOHOPHO-aKLENTOPHBIA MEXaHNU3Mbl 00Pa30BaHUs KOBAJIEHTHBIX CBsi3el. [lonsspHOCTD CBSI3M U MOJIIPHOCTH
MOJIEKYJIbl. MOJIEeKyIsIpHbIE U ATOMHBIE KPUCTAIIMYECKUE PEIIETKU.

Memannuueckas xumuueckas c6a3b. MeTannuyeckue KpUCTAIIMYECKHE peleTKu. Merammndeckas
XUMHYECKAsl CBSI3b: MOH-aTOMBI M 3JIEKTPOHHBIN ra3. duznueckne CBONCTBA METAJUIOB U X IIPUMEHEHHE Ha
OCHOBE 3THX CBOMCTB. CIlJIaBbl YEPHBIE U LIBETHBIE.

Booopoonas  xumuueckas  céa3p. BogopoaHas — XMMHUYeCKas ~ CBs3b:  MEXMOJIEKYJIsSpHas U
BHYTPUMOJIEKYJIsIpHasi. 3HaYEHHE BOJOPOIHOM CBSI3U B MIPUPOJIE U )KU3HU YEJIOBEKA.

Ilonumepur. IlonuMepel, UX MOIYYEHHE: PEAKLUHU IOJMMEPU3alUU U TOJUMKOHAeHcauuu. [lmactmaccel.
Bonokna. Heoprannueckue noamMepsl.

Hucnepcnvie  cucmemvl. JlucriepcHble  CHCTEMBI: JaucnepcHas (aza M JUCIEPCHOHHAs — cpeja.
Knaccudpukanus aucrnepcHbIX CUCTEM IO arperaTHoOMy COCTOSIHMIO W IO pa3Mepy uacTul (asbl.
['pyboaucriepcHble CUCTEMBI: SMYJIbCHH, CYCIIEH3HH, a3p030JId. TOHKOAUCIIEPCHBIE CUCTEMBI: T'€lTH U 30JIH.
CuHepes3uc 1 KoaryJsiusl.

Jemoncrpanuu. Pasnuunbsie gopmber IICXD JI.M. MenneneeBa. Mojenb KpUCTAJUIMYECKOW pPEIIETKU
xyopuja HaTpusa. OOpa3ibl MUHEPATIOB C HOHHOM KPUCTaNIMYECKOM peIIeTKoN: KalbliuTa, raauTta. Moaenu
KPUCTANTMYECKUX PEIIETOK «CyXOro Ibpla» (WiM Hoxma), anMasa, rpadura (uiau kBapua). Mogenb
MOJISIpHOTO 00Bema raza. OOpasmbl pa3aIuYHBIX JUCIEPCHBIX CHCTEM: dMYJIbCUN, CYCTIEH3MM, adpo30JieH,
reneit u 3onei. Koarynsiuus. Cunepesuc.

JlaboparopHsbie OnbITbI. MOAECINPOBAaHNE METALNINYECKON KPUCTAUIMYECKOM pemeTkd. JleHaryparus
6enka. [TomyueHue sMyIbCUN PACTUTEIBHOTO Macia. [lodydyeHne cycreH3un «u3BeCTKOBOTO MOJIOKA.
Tema 2. Xumunueckue peaxkuuu (12 u)

Knaccugpuxayus xumuueckux peaxyui. Peakunn 0e3 M3MEHEHHUS COCTaBa BELIECTB: AJIOTPONU3ALMHN U
nzomepuzanuu. Ilpuuunsl amnorponuu. Knaccudukanus peakiuil mo 4ucily U COCTaBy pPEareHTOB U
IPOAYKTOB U 110 TerioBoMy 3 dekry. Tepmoxumuuecknue ypaBHEHUS peakiuil.

Ckopocmb xumuueckotl peaxyuu. CKOPOCTh XMMHUECKON peakiuu U (HakTopbl €€ 3aBUCUMOCTHU: MPUPOAA
pearupyromux BEIIECTB, IUIOWAAb HMX CONPUKOCHOBEHMS, TeMIlepaTypa, KOHILEHTpalus W HaJIuyue
karanuzatopa. Karanuz. ®epmenTtsl. UHrHOUTOpPHI.



Xumuueckoe pasHogecue u cnocobvl e2o cmewernus. ObOpatumble peakuuu. OOIIas XapakTepUCTHKA
peakLuy CUHTE3a aMMHaKa U YCJIOBUS CMEILEHUSI PAaBHOBECHUS TPOU3BOJCTBEHHOIO ITPOLIECCa BIPABO.
Tuoponus. I'maponus HeoOpatuMmblii 1 oOpaTuMmbiii. Tpu cimydas rumaponusa cojieid. Ponws ruaponusa B
oOmeHe BemiecTB. Poib ruiponmsa B SHEPreTHIecKoM 0OMEHe.

OxucnumenvHo-eoccmanogumenvrvle peakyuu. CreneHb okuciaeHus. OKHUCIUTENb W BOCCTAHOBUTEIb.
OxucneHre U BOCCTAaHOBJIEHUE. DJIEKTPOHHBIN OaiaHC.

Onexmpoauz pacniaeos u pacmeopos. Illpakmuueckoe npumeneHue 371eKmponu3d. 1 anbBaHOIIACTUKA.
l'anpBanocterus. Padpunuposanue.

JdemMoHcTpanuu. DK30- U 3HAOTEPMUYECKHE PEAKIUU. 3aBUCHUMOCTb CKOPOCTH PEAKLHUU OT IPHUPOIBI
BEIIECTB Ha IPUMEPE B3aUMOJICHCTBUS PAaCTBOPOB Pa3IMYHBIX KHCIOT OJMHAKOBOM KOHILIEHTpAalUU C
OJIMHAKOBBIMH TpaHy/laMy IIMHKA U B3aUMOJIEUCTBUS OJUHAKOBBIX KYCOYKOB Pa3HBIX METaUIOB (MarHus,
[IMHKa, JKelie3a) C COJITHOM KucinoTod. B3ammojeicTBHE pacTBOPOB CEPHOM KHCIOTHI C pacTBOpaMu
TUOCYNb(aTa HATPUs PA3TMYHON KOHILEHTpALUUU M Temmneparypbl. Moaens kumsmiero cios. Pasnoxkenue
MEepOKCHIa BOJOpOJa C MOMOIIbI0 KaTanu3aTopa (okcuaa mapranma (IV)) m kartamasel celporo msica u
ceiporo kaprodens. [Ipocreiiire OKUCIUTETEHO-BOCCTAHOBUTEIbHBIE PEAKIMH: B3aUMOICHCTBUE IIUHKA C
COJITHOM KHCJIOTOM M Kele3a ¢ pacTBopoM cynbdara memu (I1). Monens anektponuszepa. Monenb AJIeKT-
POJIN3HOM BaHHBI JIJIS1 TIOJYYEHHUSI ATTFOMUHUS.

JlabopaTopHusble onbIThl. [IpoBenenne peakuuii, uaymux 10 KOHIA, 10 npaBuily bepromne. Pasnoxenue
MEepOKCUJa BOJOPOJA C MOMOIIBI AMOKCHAA MapraHua. lcnelTaHMe MHAMKATOpaMH CpPelbl pacTBOPOB
coJiell pa3iuuHBIX THUIOB. B3ammopeiictBue pactBopa cyinbdara memu (Il) ¢ kere3oM U THIAPOKCHIOM
HaTpHsl.

IIpakTHyeckas padora. Penienne sKcriepuMEHTAIbHBIX 337a4 110 TeEME «XUMUYECKasi peaKLIHs».

Tema 3. BemecTBa 1 ux cBoiictBa (9 u)

Memannv. O6mue ¢usznvyeckue cBoiicTBa MeTayuioB. Kiaccupukamuss METausioB B TEXHHUKE U XHMHU.
OO0mue XMMHYECKHUE CBOICTBA METaNIOB. Y CIOBHUS B3aMMOJICHCTBHS METAUIOB C PAacTBOpPAMU KHCIOT U
coisieid. Meramorepmusi.

Hememannwi. bnacopoonvie 2azvl. Hemeramnsl kKak okucinuTend. HemeTtannbsl kak BOCCTaHOBUTENH. Psin
AIIEKTPOOTPHIATEIEHOCTH. IHEpTHBIEC MK OJIaropoIHbIE Ta3kl.

Kucnomwvr neopeanuueckue u opeanuuecxkue. KUCIOTbI C TOYKM 3pEHHS aTOMHO-MOJIEKYJIIPHOTO YYEHHS.
KucnoTel ¢ TOUKM 3peHUsT TEOPUU AIEKTPOIUTUYECKON aucconranuu. KuciaoTsl ¢ TOYKM 3peHHS] TPOTOHHOM
teopun. OO1IMe XMMUYeCcKHe CBOHCTBa KUcaIoT. Kitaccudukanus Kuciort.

Ocnosanus neopeanudeckue u opeanuyeckue. OCHOBaHMS C TOYKU 3pEHUSI aTOMHO-MOJIEKYJISIPHOTO YUEHHUSI.
OcHOBaHMSI C TOYKHM 3pPEHMSI TEOPUHM IIEKTPOJIUTHYECKOW aucconuanvu. OCHOBaHUS C TOYKM 3pEHUS
MpOTOHHOM Teopuu. OO0IIMEe XUMHUYECKHE CBOMCTBAa ocHOBaHus. Kitaccudukarust o0CHOBaHHIA.
Ampomepnvie coedunenus Heopeanuueckue u opeavuyeckue. AMGPOTEpHbIE OKCHIBI W TUIAPOKCHUIBL.
[lonyuyenne u cBoiicTBa aM(pOTEPHBIX HEOPraHMYECKUX COEIMHEHUH. AMMHOKHUCIOTHI — amM(QoOTepHbIE
opraHuyeckue coeruHeHus. [lenTuapl U nenTuHas CBs3b.

Conu. Knaccupukauust coneit. XKectkocTs BoJbl M crnocoObl €€ ycrpaHeHus. Ilepexon kapOonarta B
rHJIpoKapOoHaT 1 0O6paTHO. OOIIMEe XUMUUYECKHE CBOMCTBA CONEH.

Jdemoncrpanun. Komnexknus metannos. Komneknus Hemetanos. [lonydeHne amMMmuaka M U3y4EHHE €O
cBoiicTB. [lomyuenne am@oTepHOro THAPOKCHAA U U3ydeHHe ero cBoWcTB. [losyueHue KecTKOM BOJBI U
YCTPaHEHHE €€ KECTKOCTH.

JlabopaTopHusblie onbIThI. [lolyueHne HEpPacTBOPUMOIO TMIPOKCHJA M €r0 B3aUMOJEHCTBUE C KUCIIOTOM.
Paznuunble cmyyan B3aMMOJEHCTBHUS PacTBOPOB COJIEH aTIOMUHUS CO IIEJIOYbI0. YCTpaHEHHE KECTKOCTU
BOJIBI.

IIpakTuyeckas padora. Penienne skcriepiMeHTaIbHBIX 3a7a4 1o TeMe «BelecTBa 1 UX CBOMCTBAY.

Tema 4. Xumus B coBpeMeHHOM o0mecTBe (4 u)

Xumuueckas mexnonozus. Ilpouzeoocmeo ammuaxka u memanona. XuMAYecKasi TEXHOJIOTHSA. XUMUYECKHE
IIPOLIECC, JIEKALIUE B OCHOBE IMPOM3BO/ICTBA aMMHUAKa U METAHOJIA. XapaKTEPUCTUKA ITUX IPOLIECCOB.
OO61re HayyHbIe TPUHILIMIIBI XUMUYECKOTO ITPOU3BO/ICTBA.

Xumuueckasn epamomnocms Kak KOMROHeHM o0well Ky1bmypbl yerosexa. MapKupoBKa yIaKOBOYHBIX
MaTepUasoB, EKTPOHUKHU U ObITOBOI TEXHUKH, SKOJIOTHYHOIO TOBApa, MPOYKTOB MUTAHUS, STUKETOK I10
YXOJly 3a OJIEKIO0M.

JdemoncTpanuu. Mojenb NpOMBIIIJIEHHONW YCTAHOBKH MOJYYE€HHSI CEPHOM KUCIOThI. MOJEeIb KOJTOHHBI
CHHTE3a aMMHaKa. BujeodparMeHThl U Claiibl O CTENEHN YKOJIOTHYECKONW YHCTOTHI TOBapa.



JlabopaTopHble onbIThI. M3y4yeHre MapKUPOBOK Pa3IMUHbIX BUJOB MPOMBIIIIEHHBIX U
MPOJIOBOJILCTBEHHBIX TOBAPOB.

DYyHKUMOHAJIbHAS TPAMOTHOCTh HA YPOKAX XMMUU
OyHKIIMOHATBHAS TPAMOTHOCTh — MTOHATHE METAIIPEAMETHOE, U TTIOATOMY OHa (POPMHUPYETCS NMPU U3yUESHUHN
Pa3HBIX MIKOJIbHBIX AUCIHUILINH ¥ UMEET pasHo0Opa3Hbie (HOPMBI IPOSBICHHUS:
-SI13bIKOBAst TPaMOTHOCTh
-MaremaTtudeckas rpaMOTHOCTb
-EcTecTBeHHO-Hay4YHasi TPaMOTHOCTh
-Hudposast rpaMOTHOCTH
-OuHaHCcOBasi TPAMOTHOCTh
-KynbpTypHas u rpaxxaaHckast r[paMOTHOCTb.

Bce Buabl rpaMOTHOCTEH HampaBiieHbl Ha (POPMUPOBAHKE KITFOUEBBIX KOMIIETCHITMI 00yJarOIImIXcs,
MO3BOJISIFOIIMX IKOJBHUKAM PEIIATh CIOKHbBIC 3aa4l: KPUTHYECKOE MBILJIEHUE, KPEATUBHOCTD,
KOMMYHHUKATUBHOCTh, COTPYIHUYECTBO B PeIICHUH MpooOsieM. Kak MIKOIbHUKH PEIIaroT 3a1a4i B HOBBIX
M3MEHSIOIINXCS YCIOBUAX — (DOPMHPYIOT TaKKe YepThl XapaKTepa Kak: JTI0003HATEIbHOCTD,
WHUIIUATUBHOCTD, MIPUCIIOCOOIIIEMOCTD, COIIMANIbHAS M KYJIbTYypHasi OCBEIOMIIEHHOCTb, YIIOPCTBO,
JUJEPCTBO.

OyHKIMOHATbHAsI TPAMOTHOCTh BKIIFOUAET B ceO0sl:
- IO3HaBaTENbHYIO 0a3y, MPEACTABISIONIYI0 COO0M OpraHnYecKOe €AMHCTBO MPEIMETHBIX,
MeTanpeMETHBIX, MHTETPATUBHBIX 3HAHUI, YMEHHI U HAaBBIKOB, KOTOPHIE 00ECIIEYNBAIOT TOHUMAHUE U
BBITIOJIHEHHE OMPEICIICHHBIX MTPABUII, HOPM U UHCTPYKIIUIA;
- 00pa3oBaTeNbHOE MPOCTPAHCTBO, MPEJICTABIISIONIEE OCBAUBAEMYIO 00YUAIOIIMMHUCS COBOKYITHOCTh
WUCTOYHUKOB MH(POPMAITUH O CYITHOCTH (YHKIIMOHATBHBIX MPOOJIEM B CITOCOOOB UX PEIICHHS,
- METO/IbI pelieHus (PyHKIIMOHAIBHBIX TPO0JIeM, KOTOPbIE aKTUBHO BOCTPEOYIOTCS 00y4aeMbIMU B
MPOLECCE IEATEIBHOCTH.

Onaum 13 3 PeKTUBHBIX MPUEMOB, HAIIPABJICHHBIX Ha (opMUpOBaHKE (YHKIIMOHATLHONW IPaMOTHOCTEM
LIKOJIbHUKOB SIBJISIETCS PELICHUE TPAKTUKO-OPUEHTUPOBAHHBIX 3a7a4.
Ha cBoux ypokax s 4acTO UCIOJIb3YIO JaHHBIC 3a1aHUS Ha 3TAle aKTyajau3alui 3HaHUN.
[Tpumepsbl MPaKTUKO-OPUEHTHUPOBAHHBIX 3aJaHUM I YUaIUXCS:

* B kaxaom u3 3a7aHuil OMUCHIBAIOTCS KU3HEHHAS! CUTYAIlUs, KaK MPaBHUIIO, OM3Kas U TMOHATHAS

y4anieMycs.

*  Kaxnoe 3agaHue COAEpKUT 3a7auy, peIIaeMy0 ¢ TOMOIIbIO UMEIOIINUXCS 3HAHUM.

» KonTekct 3aganuii 6JM30K K CUTYalMsIM, BOZHUKAIOIIMM B ITOBCETHEBHON KU3HH.

*  Curyanus TpeOyeT 0CO3HaHHOTO BBIOOpA MOJIEIH MTOBEACHHUS.

*  Bonpocsl U3510KeHbI IPOCTHIM, SICHBIM S3bIKOM M, KaK TPaBUJIO, HEMHOTOCJIOBHBI.
WNudopmarius npeabsaBiaseTcsl B TEKCTOBOM U HETEKCTOBOM (hopme (TabIauIlbl, CXEMBI, TPOCTHIE CTONOYATHIE
JUarpaMMbl, peKJIaMHbIe OOBSBICHUS, BHITUCKH C 0AHKOBCKUX CUETOB U JIP.

TEMATHYECKOE INTAHUPOBAHUE 110 TIPEJMETY

Neni/n | HazBanue pa3zieina, TeMbl KomuectBo yacoB | BocrmrarenbHbIi
MIOTEHIa




Tema 1. Ctpoenue BemecTBa

IHonumaromuii
3HAYCHUE U
r100aIbHBIH
XapaxkTep
YKOJIOTMYECKUX
npo0Jjem, myTen ux
penieHus,
3HAYEHUE
9KOJIOTHYECKOH
KYJIbTYpbI
YyeJIoBeEKa,
oO1IecTBa

Tema 2. XuMHuecKue peakuu

12

Co3Haroumii CBO
OTBETCTBEHHOCTb
KaK rpakJaHuHA U
noTpeOuTeNs B
YCIOBUSAX
B3aMMOCBSI3H
MIPUPOTHOM,
TEXHOJOTHYECKON
Y COLUAIBHOMN

Tema 3. BemectBa 1 uXx cBoiicTBa

Bripaxaromuii
IT03HABATEIIbHEIC
WHTEPECHI B
Pa3HbBIX
MIPEAMETHBIX
o0JacTax ¢ y4étom
WHIWBUIYaIbHBIX
UHTEPECOB,
CIIOCOOHOCTEH,
JIOCTIDKEHUH.

Tema 4. Xumusi B COBpeMEHHOM OOIIIECTBE

[IpomexxyTouHas arrecranus

Bripaxaromuii
aKTHUBHOE
HETIPUITHE
JIeWCTBHIA,
MPUHOCAIINX BpEJ
MIPUPOJE.

Hroro

34

KAJIEHJIAPHO-TEMATHYECKOE INTAHUPOBAHME 110 ITPEJMETY

Ne | HasBanue pasgesia, TeMa ypoka KonuyectBo
n/n 4acoB

1. OCHOBHbIE CBEJIEHUS O CTPOEHUHU aToOMa. 1

2. Ilepuonnueckas cucrema xumudeckux sneMeHToB J[.M. Menpaeneesa u 1




Y4EHHE O CTPOCHHUHU aTOMa.
3. | ®unocodcekre ocHOBBI 00ImHOCTH [leproguueckoro 3akoHa U TEOpUU 1
XMMHYECKOI'O CTPOEHHUSI.
4. | VloHHast XuMHYecKasi CBA3b U MOHHBIE KPUCTAIIIMUECKUE PEILETKH. 1
5. | KoBanentHas xumuueckass CBsi3b. ATOMHBIE M MOJIEKYJspHble | 1
KPUCTANINYECKUE PEHIETKH.
6 MeTauinyeckast XUMHYECKast CBA3b. 1
7. Bonopoanas xumudeckas CBS3b. 1
8. | [Nomumepsl. 1
9 JlucniepcHbIE CHCTEMBI. 1
10. | Knaccudukanus XuMUYEeCKUX PEaKIHid. 1
11. | Knaccudukanus XuMUYECKUX PEaKIUid. 1
12. | CkopoCTh XUMHUYECKHUX PEAKIIHUM. 1
13. | OO6paTUMOCTh XMMHYECKHX PeaKIuil. XUMHUECKOE PABHOBECHE U 1
Croco0Bbl €ro CMElIEeHusl.
14. | T'uaponus. 1
15. | I'mapomnus. 1
16. | OKHuCAUTENTHEHO-BOCCTAHOBUTEIIHHBIC PEAKIIHH. 1
17. | DnexTponus pacniaBoB U PACTBOPOB. 1
18. | IIpakTrdeckoe MPUMEHEHHE DIEKTPOJIN3A. 1
19. | KonTposnpHas padota Ne 1. Pemenue skcriepruMeHTaIbHBIX 3a1a4 o Teme | 1
«XUMHUYECKas peakLus».
20. | IToBTOpeHue u 06001IIeHNE H3YYEHHOTO. 1
21. | KonTtposbHas padota Ne 2 «Ctpoenue BemecTBa. XuMuueckas peakuus». | 1
22. | Meraiisl. 1
23. | Hemeramisl. biaropoaHeie rassl. 1
24. | Kucnotbl HEOpraHWYECKHUE U OPTaHUYECKHE. 1
25. | OcHOBaHMS HEOPTaHMYECKUE U OPTaHUIECKHUE. 1
26. | AMdoTepHbIe coelMHEHHs] HEOPraHUYECKHUE U OpraHUYeCKHeE. 1
27. | Comnm. 1
28. | KonTponbHas padota Ne 3. Pemienne skcrnepiMeHTaIbHBIX 3a/1a4 1Mo Teme | 1
«BeniecTBa 1 X CBOWCTBay.
29. | IToBTOpeHue u 06001IEHUE TEMBI. 1
30. | KonrponbHas paborta Ne 4 «BemiecTtBa 1 UX CBOHCTBaY. 1
31. | XuMudeckast TEXHOJIOTHSL. 1
32. | XuMuyeckasi F(paMOTHOCTh KaK KOMIIOHEHT OOIIel KyJIbTYpPhI YeJIOBEKa. 1
33. | [ToBTOpeHue u 0600IIeHNE KypCa. 1
34. | IlpomexyTouyHast aTTecTalus 1

KonTpoJsibHo-u3MepuTeibHble MaTepuaibl Ha 2020-2021 yuyeOHblii rog no xumuu B 11 kiaacce

Jdara | Ne Bup pa6orsl Hcerounnk KUM
YPOKa
Tema 2. Xumnueckue peaxkuuu (12 1)
19 KonTponbnas padora Nel. Pemenue

JKCIEPUMEHTAIBHBIX 3a7a4 [0 TEME
«XUMHYECKas pEAKIIHS».

21 Konrponsnas padora Ne 2 «Ctpoenue
BENIECTBA. XUMHUYECKasl PEaKIIHs»

Tema 3. BemecTBa n ux cpoiicraa (9 4)

28 KonTponbnas padota Ne 3. Pemenue
AKCIIEPUMEHTATBHBIX 33724 10 TeMe
«BemiecTBa 1 X CBOIICTBaY.




30 Kontponbnas padota Ne 4 «BemectBa u | [Ipunoxenue 2
HX CBOVCTBa.

[Tpunoxenue 1
Kputepun oneHnBaHus YCTHHIX OTBETOB H MMCbMEHHBIX PA0OT O XMMHH

Pe3ynbTaThl 00y4deHHs] XUMHUH JOJKHBI COOTBETCTBOBATH OOIIUM 3a/iadaM IMpeaMeTa U TPeOOBaHUSIM K €ro
YCBOCHHUIO.
PesynbTarel 00ydeHUs: OICHUBAIOTCS MO MATHOAIBHOM cucTeMe. [Ipu OIeHKEe YYUTHIBAIOTCS CIEAYIONTUE
KayeCTBEHHbIE NTOKA3aTEeIU OTBETOB:
* rIyOnHA (COOTBETCTBUE M3yYEHHBIM TEOPETUICCKIM OO0O0OIICHUSIM);
*OCO3HAHHOCTb  (COOTBETCTBHE TpeOyeMbIM B MpPOrpaMMe€ YMEHHUSM HPUMEHATH MOJYyYEHHYIO
UHPOPMALIUIO);
*TIOJIHOTA (COOTBETCTBHUE 0OBbEMY ITPOrpaMMbl M HHPOPMAITUU YICOHUKA).
[Ipu o1ieHKE YUUTHIBAIOTCS YUCIIO M XapaKTep OMMOOK (CYyIIECTBEHHBIE HIIU HECYIIICCTBEHHBIE).
CyliecTBeHHbIE ONIMOKM CBSI3aHBI C HEJAOCTATOYHOM TIIYOMHOW M OCO3HAHHOCTBIO OTBETa (HAmpHuMmep,
YUYEHHK HEMPaBUJIbHO YKa3ajd OCHOBHBIC MPU3HAKU TOHSATUH, SIBICHUN, XapaKTEpHbIE CBOMCTBA BEIIECTB,
HENpPaBWILHO  C(HOPMYIHUpPOBANl  3aKOH, MPAaBWIO H T.JI. WIM YYEHHK HE CMOT TMPUMEHUTh
TEOPETHUECKHUE 3HAHUSI JUIsI OOBSICHEHUS M TPEACKA3aHMs SBJICHUW, YCTAHOBJICHUU MPUYUHHO-
CJIEICTBEHHBIX CBSI3€U, CPAaBHEHUS U KJIaCCU(PUKAIUU SBICHUM U T. II.).
HecymecTBeHHbIC OMIMOKH OMPEIEISIFOTCS HEMOTHOTOM OTBeTa (HampuMep, YIyIIeHHWEe U3 BHJIa KaKoro-
anbo HexapakTepHoro ¢akTa MpU OMUCAHUM BeIIecTBa, mporecca). K HUM MOXXHO OTHECTH OTOBOPKH,
OIIMCKH, JIOMYIICHHBIC 0 HEBHUMATEIILHOCTH (HAIpUMEp, Ha JBa M 0oJiee ypaBHEHUH peakIHid B MOJHOM
MOHHOM BUJI€ JIOMYIIeHa 0/IHA OIMOKa B 0003HAYEHUH 3apsia UOHA).
Pe3ynbrarel 00yueHus IPOBEPSIIOTCS B MPOIECCE YCTHBIX U MUCbMEHHBIX OTBETOB YYaIlIMXCS, a TAKXKE MPU
BBIMIOJTHEHUH UMU XUMHYECKOTO SKCIIEPUMEHTA.

O1eHKa YCTHOIO OTBeTa

Onenka «5»:
* OTBET ITOJIHBIA U NTPABUIILHBIN HA OCHOBAHWH W3YUYEHHBIX TEOPHIl;
* MaTepHall U3JI0KEH B ONPENEICHHON JIOTHUECKOH MOCIEI0BAaTEIBHOCTH, TUTEPATYPHBIM SI3BIKOM;
* OTBET CAMOCTOSITEIIbHBIM.
Onenka «4»:
* OTBET ITOJIHBIA U NTPABUIILHBIN HA OCHOBAHWH U3YUYEHHBIX TEOPHIl;
* Marepuasn M3J0KE€H B ONPEJEICHHOM JIOTHYECKON IOCIEI0BATEIbHOCTH, IIPU 3TOM JOIYIIEHBI JBE-TPU
HECYILECTBEHHbIE OIIMOKH, UCIIPABJICHHBIE IO TPEOOBAHUIO YUUTEIS.
Ouenka «3»:
* OTBET MOJHBIN, HO ITPU ATOM JIOIYILIEHA CYIIECTBEHHAsl OLIMOKA MJIM OTBET HEMOJIHBIN, HECBA3HBIM.
Ouenka «2»:
* IIpM OTBETE OOHAPYKEHO HEMOHMMAaHUE YYaIlMMCs OCHOBHOIO COJEpKaHUs y4yeOHOro MaTepualia MU
JIOTIYIIIEHbI CYIIECTBEHHbIE OMIMOKH, KOTOPBIE yUYaIUiics HE MOXKET UCIPaBUTh MPU HABOJSALIMX BOMpOCAx
YUUTEIS.

OneHKa NMCLMEHHLIX padoT
Ouenka IKCnepumMeHmanbHolX YMEHU
OneHka CTaBUTCSI HA OCHOBAHWHU HAOJIOICHUS 32 YUalllMMUCS U TUCbMEHHOI0 OTYeTa 3a padoTy.
Onenka «5»:
* paboTa BBINOJIHEHA MTOJHOCTHIO U MPaBUIIbHO, C/IETAHbI IPABUIIbHBIE HAOIIO/IEHUS U BBIBOIBL;
* SKCIIEPUMEHT OCYILECTBIIECH IO ITUIAHY ¢ YYeTOM TEXHHMKH 0€30MacHOCTH U MpaBMJl pabOThHI C BEIIECTBAMU
1 000pyJI0BaHUEM;
* IIPOSIBJIEHBl OPraHM3allMOHHO-TPYAOBBIE YMEHUS (TTOAEPKHUBAIOTCA YUCTOTa pabovero MecTa M MopsiioK
Ha CTOJIe, PKOHOMHO HCIOJIb3YIOTCSI pEAKTUBBI).
Ounenka «4»:
e paloTa BBINOJIHEHA MPABWIbHO, CJAENaHbl NpPaBUJIbHbIE HAOJIOEHUS M BBIBOJBI, HO TNPU 3TOM
9KCIEPUMEHT MPOBEJICH HE MOJHOCTHIO WM JOMYIIEHBI HECYIIECTBEHHbIE OIIMOKN B paboTe C BEIeCTBAMU
1 000pyI0BaHUEM




Onenka «3»:

* paboTa BBITIOJIHEHA MPABIIILHO HE MEHEE YeM HAIOJIOBUHY WIIU JIOMYIIEHA CYIIECTBEHHAs OIHUOKa B XO/I€
AKCTIEPUMEHTA, B 00BICHEHHH, B O()OPMIICHUU PAaOOTHI, B COOJIIOICHUH TTPABUJI TEXHUKH 0€301TaCHOCTH TIPH
paboTe ¢ BemecTBaMu U 000pyI0BaHUEM, KOTOpasi UCIIPABIISIETCS TI0 TPEOOBAHUIO YUUTEIIS.

Onenka «2»:

* JONyUIeHbI ABe (1 6oJiee) CyIIeCTBEHHBIC OIIMOKHU B X0/I€ SKCIIEPUMEHTA, B O0BSICHEHUH, B O(OPMIICHUH
paboThl, B COOMIOICHUH MPaBUI TEXHUKU O€30MacHOCTH MpU paboTe C BellecTBaMU U 00OpYyHOBaHUEM,
KOTOPBIC YUAIIUKCS HE MOXKET UCIPABUTH JIaXKe MO TPEOOBAHUIO YUUTEIS.

Ouenka ymeHuil peuiams IKCHEPUMEHMAIbHbLE 340a4U

Onenka «5»:
* [IJIaH PELIEHMsI COCTABIIEH IIPABUIIBHO;
* MPaBUJILHO OCYIIECTBIICH MOJ00P XUMUYECKIX PEAKTHUBOB U 000PYAOBAHMUS;
* TAHO TIOJIHOE OOBSICHEHUE U CICTaHbl BBIBOJIBI.
Onenka «4»:
* [IJIaH PELIEHMsI COCTABJIEH IPABUIIBHO;
* MPaBUIBHO OCYLIECTBJICH MOAOOP XUMHYECKHX PEAKTUBOM M OOOPYAOBAaHHMS, MPH ITOM JAOMYIIEHO HE
0oJiee ABYX HECYIIECTBEHHBIX OIIMOOK B OOBSICHEHUU U BBHIBOJIAX.
Onenka «3»:
* [IJIaH PELIEHMsI COCTABJIEH IIPABUIIBLHO;
*IPaBUIILHO OCYILECTBJICH MOJI00p XUMUYECKHX PEaKTUBOB M 000pYAOBaHUs, HO JOIMYIIEHA CYIIECTBEHHAS
ommOKa B 00BSICHEHUH U BBIBOJAX.
Onenka «2»:
* jomymieHsl aBe (M Oojee) omuOKM B IJIaHE pELICHHSA, B MOA00pPE XHUMHYECKHX pPEAKTUBOB H
00opy0BaHus, B O0BSICHEHUH U BHIBOJIAX.
Ouenka ymMeHuil peuiams pacuyenmole 3a0a4u

Onenka «5»:

* B JIOTHYECKOM PACCYKJICHUH M PEIICHUU HET OLIMOOK, 3a/1a4a pelieHa parioHaIbHBIM CITIOCOOOM.
Onenka «4»:

°B JIOTUYCCKOM paCCY)KIIGHI/II/I 158 peﬂleHI/II/I HET CyHIeCTBeHHBIX OHH/I60K, HO 3aa1a4a pemeHa
HEPALMOHAIBHBIM CIIOCOOOM MITU IOMYIIEHO He 60iee IBYX HECYIIECTBEHHBIX OITHOOK.

Onenka «3»:

*B JIOTHYECKOM PACCYKJIEHUU HET CYIIECTBEHHBIX OIIMOOK, HO JOIYyIlIEeHA CYIIeCTBEHHAas OIIHOKa B
MaTEeMaTUYECKUX pacueTax.

Onenka «2»:

*UMCHOTCA CyHIeCTBCHHI)IC 0HII/I6KI/I B JIOTHYCCKOM paccymneHm/I U B peHIeHI/II/I.

0ueHKa RUCOBMEHHBIX KOHMPOJ/1bHblX pa60m

Ounenka «5»:

*OTBET TOJIHBIA U IPABWIILHBIN, BO3MOYKHA HECYIIICCTBEHHAS ONTHOKA.

Ounenka «4»:

*OTBET HETOJTHBINA WM JOMYIIEHO HEe 00JIee IBYX HECYIIECTBEHHBIX OIMHNOOK.

Onenka «3»:

*paboTa BBIITOJIHEHA HE MEHEE YeM HaIOJIOBHHY, JIOMYIIEHA OJTHA CYIIECTBEHHAs ONMIMOKA U MPH STOM JIBE-
TPH HECYIIECTBEHHBIE.

Onenka «2»:

*paboTa BBIMOTHEHA MEHBIIIE YEM HAMOJIOBUHY WU COJAEPKUT HECKOIBKO CYIIIECTBEHHBIX OIIHOOK.

[Tpr oIleHKE BBIMIOJHEHUSI MMHCHBMEHHON KOHTPOJIBHOW pPabOThl HEOOXOJWMO YYHTHIBATH TPEOOBaHUS
eanHOro ophorpaduvaecKoro pexxuma.

OTMeTKa 32 HTOTOBYIO KOHTPOJIBHYIO Pab0Ty KOPPEKTHPYET MPEANISCTBYIOIINE IPU BBICTABIICHUU OTMETKH
3a YeTBEPTh, OIYro/Iue, TO/I.

Ouenka RUCbMEHHBIX KOMOUHUDOGAHHLIX KOHMPOIbHBIX DADOMm
Ouenka «5»: 88-100% BrinosHenus—44-50 6amuioB
Ouenka «4»: 62-86% BrIintoHeHUsI—31-43 Oanna




Ouenka «3»: 36-609% BrImtonHeHns—18-30 OamtoB
OueHka «2»: 0-34% sBuinonHenuss—~0-17 OauioB

[Ipunoxenue 2

KonTpoabsnas padora Ne 1 «Ctpoenne BemecTBa. XMMUYECKAs peaKkus»
Bapmuanr 1
Yactb A. TecToBble 3ajaHUS C BHIOOPOM OTBETA U YCTAaHOBJIEHUE COOTBETCTBUS

1 (3 6a1a). DIEMEHT C JEKTPOHHOM KOH(PUTYpaIuel BHEITHEro AJIEKTPOHHOTO YPOBHS aToMa 3823p3:
A. Azor  B. ®ochop B. Kucnmopon TI'. Apron

2 (3 6anna). Psan aieMeHTOB, KaXk/Ibli U3 KOTOPBIX OTHOCUTCS K S-CEMENCTBY:
A.Mg,Cl,Ba B.Na, K, Fe B.Si,Ti,Ge T.He,Li, Ba

3 (3 6a1a). Yncno BaleHTHBIX JIEKTPOHOB B aTOME YIiiepoa B BO30YK/IEHHOM COCTOSIHHUH:
A.1 Bb.2 B.3 B.4

4 (3 6aana). Ilapa 351eMeHTOB, CXOJIHBIX IO AJIEKTPOHHOMY CTPOEHUIO U CBOMCTBAM:
A.PuS Bb.KuMg B.SruBa TI.NawuAg

5 (3 6anna). Psig aeMeHTOB, pacioyioKEHHBIX B MOPSIKE BO3PACTaHUS 3HAUYEHUI OTHOCUTEIHHON
JIEKTPOOTPULIATEIBHOCTH!

A.N,0,C B.ClLBr,I B.0O,S,Se TI.SO,F

6 (3 0asu1a). XapakTepuCTUKA pEaKlMK, YpaBHEHUE KOTOPOH
Ni, p,t
CH3;—CH,—CH3; — CH3—CH=CH,:
A. JlerunpupoBaHus, TOMOT€HHas, Katanutuieckass  b. I'maparanuu, roMoreHHas, KaTaauTHIeCKast
B. I'mapupoBanus, rereporennas, karanutudeckas I, Jleruaparanum, roMoreHHas, KaTaIuTHYECKast

7 (3 6aqua). Ycioue, Ipu KOTOPOM XMMHUYECKOE paBHOBECHE 0OpaTUMOTO Mpoliecca

COyry) + Ciy > 2CO(ry — Q, cMmemiaercs B CTOPOHY MPOAYKTOB PEAKIINU:

A. IloBbiienue nasienust  b. [lonmxenue temneparypel  B. [1oBbIIEHNE KOHIIEHTPALMK OKCUIA
yrinepoaa (1)  T'. TloBbleHne TeMeparypel

8 (3 6asna). 'maponusy noxsepraercs:
A.Drtanon b. lemmono3a  B. Hutpar kanuss I, I'mroko3a

9 (3 6an1a). BoccranoBurenb B geakunn, ypaBHeHue koTopoii 2CO + Ox¢> 2CO;, + Q
A.C*? B.C" B.C° T.C

10 (3 6aana). KomudecTBO TEIIOTHI, KOTOPOE BBIJCIHUTCS MPU B3auMoAecTBUU 67,2 11 (H.y.) BoAOpoaa ¢
U30BITKOM XJIOpa 1o TepMoxummuueckomy ypasaenuto: Ho+Cl,=2HCI + 92,3 x/Ix, paBHO:
A. 1384 x/lx Bb.184,6 xIx B.2769 x/Ix I.460 x/[x

YACTD b. 3aganusi co CBOOOTHBIM OTBETOM.
11 (8 6asnoB). PaccraBpTe KO PUITUEHTHI B ypaBHEHUN PEAKIIMH, CXeMa KOTOPOH

Cu + HNO3; — Cu(NOs),; + NO + H,0O/

VkaXuTe OKHCIUTEIb H BOCCTAHOBUTEITD.



12 (6 6ammn0B). PaccunTaiite Maccy THIPOKCHIA Kallksl, HEOOXOAMMOTO /IS TTOJTHON HerTpanmm3aruu 490 T
20%-ro pacTBOpa opToPochOpHON KUCIOTHI.

13 (6 6as10B). Hanuimre ypaBHEeHUs! peakiyid, C TOMOIIBIO KOTOPBIX MOKHO OCYIIECTBUTH CIICAYIOIINE
npespamnieaus: CuCl,«—Cu—CuSO,—Cu

Kounrpoabnas padora Ne 1 «CtpoeHue BemecTBa. XuMU4ecKasi peakmus»
Bapuanr 2

YACTD A. TecroBble 3a/1aHus ¢ BRIOOPOM OTBETa M HA YCTAHOBJICHUE COOTBETCTBHS
1 (3 6amana). Psax sneMeHTOB ¢ OJMHAKOBBIM YMCIIOM SHEPTETHYECKUX YPOBHEH:
A.C,P,Cl. B.K,Ti,Sc. B.He, Ar,Kr. T.Ca,Zn,Se

2. (3 6as11a). DIIEMEHT ¢ AMIEKTPOHHOIT KoH(uUTyparueil atoma. .. 35°3p°3d%4s?
A.Kamuii  Bb.bpom B.Tutan I'. Apron

3 (3 6anna). Yucio BaJICHTHBIX AJIEKTPOHOB B aTOME CEPbl B CTALIMOHAPHOM COCTOSIHHUH:
A.2 b.4 B.6 T.8

4. (3 6aana). D1eMEeHT, aTOMBI KOTOPOTr0 HauOOJIEe CXOIHBI 1O JIEKTPOHHOMY CTPOEHHUIO U CBOMCTBaM
C aTOMaMH KaJIbIIUS:
A. Ckannuii  B. Huuak  B. Crponuunii  I'. Kanuii

5 (3 6a1a). XapakTepuCTHKA peakluy, ypaBHEHUE KOTOPOH

AICI3
CH3—CH2—CH2—CH3 — CH3—CH(CH3)—CH3:
A. JleruapupoBaHus, FTOMOT€HHas, Katanutuueckas  b. M3oMepusanuu, roMoreHHas, KaTaauTH4ecKas
B. Ilonumepusanmu, rereporeHHas, KaTaluTHYECKas I'. IlpucoenuHeHus, reTepoOreHHas,
KaTaJIUTHYECKas

6 (3 6anna). DakTopbl, MO3BOJAIOUIME CMECTUTh XHMHYECKOE PaBHOBECHE pEaKIMH, ypaBHEHHE
koTopoit 2502+ O, <> 2503 + Q, B cTOpoHY 00pa30BaHUs MPOAYKTOB PEAKITHH:

A. IloBbimienne Temneparypsl 1 gaBieHuss  b. [loHmwkeHne remneparypsl U JaBiaeHUs

B. Ilonnxenue temnepatypsl U nosbiieHue nasiaeHuss I, IloBblieHne TemnepaTypsl U IOHWKEHHE
JIABJICHUS

7 (3 6aana). Okpacka JlakMyca B pacTBOpE XJIOpH/Ia ITMHKA!
A.Cunsaa Bb.Kpacnas B. ®uonerosas

8 (3 6anz1a). BemecTBo, He MoABepraromieecs ruapoIu3y:
A.DOtunen  b. Hemmono3za B. benok I'. Kap6onar kamus

9 (3 6aama). OkucCIIUTENh B pEaKIIMM CHUHTE3a aMMHaKa U3 a30Ta U BOJIOPO/IA:
A.N° B.H> B.H" TI.N3

10 (3 6anna). Macca yris, KOTOpbIi HeoOXoaumo cxeub ais noiydeHuss 201 xJ[k TemiaoTsl, B
COOTBETCTBUM C TepMOXuMUdeckuM ypaBHeHneM C+O,= CO; + 402 k/[x paBHa:
A.6r. B.36r. B.48r. TI.120r.

YACTD b. 3ananus co cBOOOAHBIM OTBETOM

11 (8 6aas0B). PaccraBbTe KOO GHUIIMEHTH B YPABHEHUH PEAKIIMH, CXeMa KOTOPOi
Fe + H,O + ... — Fe(OH)3. YkaxxuTe OKHCIUTETh U BOCCTAHOBUTEIT.



12 (6 6aasoB). Paccuuraiite Maccy ocajaka, oOpa3yromierocs MpH B3aWMOJCHCTBMM pacTBOpa XJIOpHIA
maraus co 140 r 20%-ro pacTBopa rufipokcua HaTpusl.

13 (6 6ans0B). HamummTe ypaBHEHUS peakKilvii, C TOMOIIbIO KOTOPBIX MOKHO OCYIIECTBUTH CIEIYIOIINE
IIpEBpAILECHHUS:
CaC,— CyH,—CgHg—CgHsNOs.

KonTpoasnas padora Ne 2 «BemecTtBa U X cBOMCTBaY

Bapmuanr 1
YACTD A. TecroBbie 3a1aHus C BLIOOPOM OTBETA

1 (3 6anna). Meramyeckue CBOCTBA B Py XUMHUYECKHX ieMenToB Mg— Ca— Sr— Ba:
A. Ocnab6eBator. b. YcunmmBatorcs.  B. U3mensitores nepuoauuecku.  I'. He uamenstores.

2 (3 6anna). Xumudeckuit 3JeMeHT ¢ HanboJIee IPKO BBIPAKEHHBIMUA HEMETAJITHYECKIMHU CBOMCTBAMU:
A. ®ochop. b.Banaguii.  B.Cypbma. [I'. Bucmyr.

3 (3 6anna). KucnoTHble CBONCTBA HanOOIIEE IPKO BBIPAXKEHBI y BEIIECTBA, POPMYJIa KOTOPOTo:
A. HNO:s. b. HNO.,. B. HPO:s. I'. HASOs.

4 (3 6anna). T'unpoxcuy xenesa (I11I) MOXKHO IMOTYUNTE ITPU B3aUMOIEHCTBHU:
A. Xnopupa xenesa (III) ¢ runpoxcugom Hatpus.  B. Hutpura xenesa (II) ¢ rugpokcumoM Kaaus.
B. Okcupna xenesa (I1I) ¢ ceproit kucnoroir.  I'. Cynbara sxenesa (I1I) ¢ ximopugom Gapusi.

5 (3 6ana). Ha3sanue BemectBa, xumuueckas ¢popmyia kotoporo Ca(HCO3),:
A. Kap6onat kaneiusa.  b. I'mapokapOonar kaneius. B, amenas uzBects.  I'. MI3BecTkoBas Boja.

6 (3 6anna). Nonnoe ypaBuenue peakiuu Fe® + 2H+ = Fe? + H; cooTBeTcTBYET B3aUMOAEICTBHUIO
BCIIIECTB:

A. Kene3a, Boas! u kucnopoga. b. Oxcuna xenesa (I1) u cepHoii kucnotel.  B. XKenesa u consiHoM
kucinotel.  I'. JKenesa v BOILI.

7 (3 6anna). Oxcun yraepona (IV) B3auMoIelHCTBYET ¢ BEIIECTBOM, POpPMYIIa KOTOPOTO:
A. Na,SOa. b. HCl(p.p). B. P,0Os. I'. NaOH.

8 (3 6anna). Dnementom D B reHeTndeckoM psaay I— D0,— NapD03— HpD0j3 sBisiercs:
A.Cepa. B.®ochop. B.Azor. [I'. AntomunMil.

9 (3 6anna). lepexon Cu—Cu MOKHO OCYIIECTBUTH MPH B3aUMO/ICHCTBUH BEIIECTB, POPMYJIIBI KOTOPHIX:
A.CuOuH;. B.CuSOsuFe. B.CuuCl, TI.CuuHCI.

10 (3 panna). Dopmyna BemecTBa X B reHETUYCCKOM PSITY

+ H20, Hg2+ + Ag20

C2H2—> CH3CHO—> X:
A.CH3COOH. Bb.C;Hs0H. B.CH3—O—CHs. T.CO..

YACTD b. 3agauug co cBo00IHBIM OTBETOM
11 (12 6annoe). Hanumute ypaBHEHUS PEaKIUi, C TOMOIIBIO KOTOPBIX MOXHO OCYIIIECTBUTh
MPEBPAILCHHUS:

1

2 3 4
Na —* Na,0, —* Na,0 ~—* NaOH — Na,CO,.

Bribepure u paccMoTpuTe 0J1HO U3 ypaBHEHHUH ¢ Touku 3peHus OBP, npyroe — B cBete TO/I.



12 (4 6anna). Kaxoii u3 ra3oB 3aiiMeT OoybImii 00beM (H. y.): 1 r a3ota unu 2 r aprona? OTeer
MOATBEPAUTE paCUETaMHU.

13 (4 6anna). CocraBbTe ypaBHEHUS peakiuii moaydeHus xiopuaa xenesa (I1I) e meHee uem Tpems
croco0amu.

Koutpoabnas padora Ne 2 «BemecTBa u ux cBoiicTBay
Bapuant 2

YACTD A. TecroBble 3a1aHus ¢ BLIOOPOM OTBETa

1 (3 6anna). Cxema npespawennit: Fe'?— Fe**— Fe® npeacrasiser co6oii mpoueccst:

A. Tonbko BocctanoBieHus.  b. Tonbko okucnenus. B. Oxucnenus (mpeBpamieHue 1), BOCCTaHOBICHUS
(npeBpamienue 2). I'. Boccranosnenus (npeBpaiienue 1), okucienus (mpespaiieHue 2).

2 (3 6anna). B psany snementoB hocdhop — cepa — XJIOp BO3PACTACT:
A. Paguyc atoma.  B. Huciio HemapHbIX 3JeKTpoHOB.  B. UHCIIO S-3JIEKTPOHOB B aTOME.
I'. DnexkTpooTpuIaTeIbHOCTD.

3 (3 6anna). KucnotHsie cBOiCcTBa HanboJee sIPKO BBIPAXKCHBI y BEIIECTBA, PopMysia KOTOPOTo:
A. CH3COOH. B.CHsCOOH. B.C;5H3:COOH. TI'. HCOOH.

4 (3 danna). Tunpoxcun meau (11) B3auMogeHCTBYET ¢ BEIIECTBOM, (OpMYyJia KOTOPOTO:
A.H>O. B.KOH. B.H,SO,;. TI.NaO.

5 (3 fanna). Hazsanmue Bemiecrna, popmyna koroporo NH4HCO3:
A. T'mapokapoonat Harpusi. b. Kapbonar ammonus. B. I'mapokapOonat ammonus. I'. T'uapokcus aMMOHHMS.

+ + o
6 (3 6anna). Nonnoe ypaBuenue peaknuu MgO + 2H" = Mg2 + H»0 cooTBETCTBYET B3aUMOJEHCTBHIO:
A. Marnus u cepHoii kuciotel. b, Okcuma Maruus u a30THO#M Kucinotel.  B. 'mapokcuma maruus u
consiHoit kucnoTel.  I'. KapOoHata Maraus v yrojibHOM KUCIOTHI.

7 (3 6anna). Xnopun xenesa (I11) B3auMoeiicTBYET ¢ BEHIECTBOM, (hopMysia KOTOPOTO:
A.NaOH. B.Zn. B.AgNO;. TI.Bce OTBETH BepHBI.

8 (3 danna). Popmyna BemecTBa X B reHETUYECKOM PSITY
1 2 & 1

Fe — FeCl, — Fe(OH), — X — Fe:

A. Fe(OH)3. b. FeCI3. B. FeO. T.Fe,0s.

9 (3 banna). lepexoa S — S MOYKHO OCYIIECCTBHUTH
IIPY B3aMMOJICHCTBUH BEIIECTB, POPMYJIBI KOTOPBIX:
A.Na,SuHC1. B.H,SuNH; B.H,SuH,O. TI.HsSwuO.,.

10 (3 danna). ®opmyna BemecTB X B TEHETHUCCKOM DSy
C—CHy;—X—CgHs:
A.CH3Cl. B.CH3NO,. B.CgHip. T.CyH,.

YACTD b. 3agauug co cBo00JHBIM OTBETOM

11 (12 6annoe). Hanuiute ypaBHEHUS peakiyii, ¢ HOMOIIbIO KOTOPBIX MOXKHO OCYIIIECTBUTH
[IPEBPALLCHHUS:

Si— Si0,— Na28i03—> H28|O3—) Si0s.

Bribepure u paccMoTpuTe 0J1HO U3 ypaBHEHHUH ¢ Touku 3peHust OBP, npyroe — B cBete TO/I.



12 (4 6anna). Kakoii u3 ra3oB 3aiimer Oomnpimii 00beM (H. y.): 10 T xyopa uiu 5 r kucnopona? OTBeT
MOJTBEPANTE PaCUCTaAMH.

13 (4 6anna). CoctaBpTe ypaBHEHUS PEAKIMi MOJYyUYCHUS THIPOKCHAA KATBIUS HE MEHEE YeM TpeMs
CIOCO0aMH.



