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Pabouast nporpamMmma no yuedOHomy npeamery «Xumus» a8 11-ro kinacca
Hannast mporpamma paccuntana Ha 1 ron (34 yaeOHbix Henmenu). OOmiee 4ncio y4eOHBIX 4acoB B 11-m
kiacce — 34 (1 gac B Hezemo).

Xumus. IIpumepnsie paboune mporpammsel. Ilpeamernas nuaus ydeOHukoB O. C. I'abpuensHa, U. T.
OctpoymoBa, C. A. CnankoBa. 10—11 kmaccel. ba3oBeiii ypoBeHb: yueO. mocobue ansi o0rieoOpa3zoBar.
opraam3anmii / O. C. 'abpuensy, U. I'. Octpoymos, C. A. CiagkoB. — 2-¢ uzn. —M.: [Ipocsemenue, 2021.

IVIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUS YYEBHOI'O TIPEJMETA
N3yuenne xumum B crapuieil mkoje Ha 0a30BOM YpPOBHE HANpPABJICHO HAa JIOCTHKEHHUE CIICTYIOIINX
neJe:

® OCBOCHHME CHCTEMBbI 3HAHMM O XUMHYECKOM COCTABJIAIONIEH €CTECTBEHHO-HAyYHOM KapTUHBI MHpa, a
TAKXKE€ O CUCTEME BAKHEHIIINX XUMUYECKUX MTOHITHI, 3aKOHOB U TEOPUH;

e OBJAJCHUE YMEHUSMHU MPUMEHSTh TOJyYEHHbIE 3HaHUS ISl OOBSICHEHUs pPa3zHOOOpa3HBIX
XUMUYECKUX SBJICHUN W CBOMCTB BEIIECTB, OIICHKH POJIM XUMHH B Pa3BUTHU COBPEMEHHBIX
TEXHOJIOTUH U TOJyY€HUH HOBBIX MAaTePUAJIOB;

® pa3BHUTHE MO3HABATEIBHBIX HWHTEPECOB M HWHTEJUICKTYaJbHBIX CIIOCOOHOCTEM B  Tpoliecce
CaMOCTOSITEIPHOTO TMPHOOPETEHUsI 3HAHWA W YMEHHM M0 XWMHH C HWCIOJIb30BAaHUEM DPa3THYHBIX
WCTOYHUKOB MH(OPMAIINH, B TOM YHCIIE€ KOMITBIOTEPHBIX TEXHOJIOTHI;

® BOCIUTaHHUE YOKJIECHHOCTH B TIO3HABAEMOCTH MHpPa, HEOOXOJMMOCTH BECTH 3JI0pPOBBIA 00pa3
KU3HHU, XAMUYECKHA TPAMOTHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U OKPYXKAIOIIEH Cpejie;

® TPUMEHEHHE TIOJYYCHHBIX 3HAHUM W YMEHHUH /Ui O€30MacHOTO WCIOJIb30BAHMS BEIIECTB U
MaTepuasoB B OBITY, CEJILCKOM XO35HUCTBE M HAa MPOU3BOJICTBE, a TAKXKE JJIS PEIICHUS TPAKTUUECKUX
3a7a4 B IIOBCEIHEBHOW JKW3HH, MNPEAYNPEKIACHUS SBICHUN, HAHOCAIIUX Bped 3I0pPOBBIO U
OKpYKarollen cpene.

3anayu yyeOHOro npeamera «Xumus» 11 kiaacc:

Kypc o6mieit xumun 11 kmacca HampaBieH Ha pelieHWE 3a7ad  HMHTETpaIldy 3HAHUW YYalluxcs 1Mo
HEOPraHMYeCKOM M OPraHMYeCKOW XUMHH C IeJIbI0 (POPMUPOBAHUS Y HUX €IMHOW XMMHUYECKOW KapTHHBI
Mupa. Beaymas unes kypca — eTMHCTBO HEOPraHUYECKOW U OpraHM4eCKON XMMHH Ha OCHOBE OOIIHOCTU UX
MOHATHM, 3aKOHOB M TEOPUM, a TaKKe€ Ha OCHOBE OOLIMX MOJXOJO0B K KJIacCU(UKALUU OPTraHUYECKUX U
HEOPraHMYECKHUX BEIIECTB U 3aKOHOMEPHOCTAM MPOTEKAHUSI XUMUUYECKUX PEAKIUA MEKy HUMH.

3HAYMUTEIBHOE MECTO B COAEPNKAHUU Kypca OTBOJUTCA XUMUUYECKOMY 3KCnepuMeHTy. OH OTKpbIBAET
BO3MOXHOCTh (OPMHUPOBATh y y4allMXCS yMeHUs paboTaThb ¢ XMMHUYECKMMHU BEIIECTBAMHM, BBIMOJIHSITH
MIPOCThIE XUMUYECKUE OMBITHI, YIUT HIKOJIBHUKOB 0€30MaCHOMY U 3KOJIOTUYECKH IPAMOTHOMY OOpAaIlleHUIO
C BEIIeCTBaMHU B OBITY U HA IPOU3BOJCTBE.

Jloruka W CTPYKTYpHUpOBaHHE Kypca IO3BOJISIIOT B IIOJIHOM Mepe HCMHOJIb30BaTh B OOyYCHUU
JIOTUYECKHE OIepallii MBIIUICHHS: aHajlu3 W CHUHTE3, CPAaBHEHHE W AHAJIOTHIO, CHUCTEMATH3aLUI0 U
00o0nIeHNe.

Pe3yabTarsl u3yyenusi xumuu B 11 kiacce

B pe3yabTaTre n3yyenusi xumuu B 11 ki1acce yyammecst 1015KHbI

3HATH/TIOHUMATDH

. 6ajicHellue Xumuyeckue NOHAMUA. BEUIECTBO, XUMHUYECKMM JJIEMEHT, aToM, MOJEKyJa,
OTHOCHUTEJIbHBIE aTOMHAsl M MOJIEKYJIIpHAsl MaccChbl, MOH, aJUZIOTPOIMS, U30TOMbI, XUMHUUYECKasl CBS3b,
IEKTPOOTPHULATENBHOCTD, BAJIEHTHOCTb, CTENEHb OKHUCIEHMS, MOJIb, MOJISIpDHAs Macca, MOJISPHBIN
0o0beM, BelIeCTBA MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHMS, PACTBOPBI, AJIEKTPOJIUT U
HEDJIEKTPOJIUT, JJIEKTPOIUTUYECKAS IUCCOLMALNSA, OKHCIUTENb W BOCCTAaHOBHUTEIb, OKUCICHHE U
BOCCTAHOBJICHHE, TEIUIOBOM A(PPEKT peakiiu, CKOPOCTh XUMHUUECKOHN peakIiy, KaTaius, XUMUYeCKoe
paBHOBECHE, YIIIEPOAHbIHN CKeleT, (PyHKIMOHAbHAs IPYIINa, U30MEpHs, TOMOJIOTHS;

o OCHOGHble 3AKOHbl XUMUU. COXPAHEHUST MAaCChl BEIECTB, MOCTOSIHCTBA COCTaBa, MEPHOJIUYECKUN
3aKOH,;
o OCHOGHbBle Mmeopuu XumMuu. XUMHYECKON CBSI3U, DJIEKTPOJUTUYECKOW TUCCOLMAIUU, CTPOEHUs

OpraHu4YCCKUux COCHHHCHHﬁ;



L savicHeluue eeujecmea u mamepuaqiivl. OCHOBHBIC MCTAJLJIbI M CILIABBI, CECpHAasA, COJIAHAA, a30THA U
YKCYCHadA KHUCJIOThI; IICJI0OYH, aMMUAK, MUHCPAJIbHLIC YI[OGPCHI/ISI, HCKYCCTBCHHBIC U CUHTCTUUYCCKUC
BOJIOKHA, Kay4YyKH, IJIACTMACChI;

yMeThb
o Ha3b16amb: N3Y4YCHHBIC BEIECTBA 10 KTPUBUAIIBHON» WIA MEKyHapOAHOU HOMEHKIIATYPE;
o onpeodensams. BaJCHTHOCTh U CTEIIEHb OKUCIICHUS XUMUYECKUX 3JIEMEHTOB, TUIl XUMUYECKON CBSI3U B

COCIMHEHMSX, 3apsA] MOHA, XApaKTep Cpeabl B BOJHBIX PACTBOpPAX HEOPraHUYECKUX COCIMHEHUM,
OKHCJIUTEb M BOCCTAHOBUTEIIb, NMPUHAIIEHKHOCTh BEIIECTB K PA3JIMYHBIM KJIACCAM OPTraHUYECKHUX
COCAUHCHU;

o Xapakmepu3o0eamsp. SIEMEHTbl MajbIX IMEPHOJIOB MO HMX IOJOXKEHUIO B IEPHOJINYECKON CHUCTEME
JI..MenneneeBa; oOIMe XUMHYECKHE CBOWCTBA METAUIOB, HEMETAJIOB, OCHOBHBIX KJIACCOB
HEOPraHUYECKUX COCANHEHHUI;

o 00bACHAMY . 32aBUCUMOCTbh CBOWMCTB BEIIECTB OT UX COCTaBA U CTPOCHHUS; IPUPOLY XUMHUUYECKOU CBSA3U
(MOHHOM, KOBAJIEHTHOM, METaJUINYECKOI), 3aBUCUMOCTb CKOPOCTH XUMHUYECKOW peakuud u
MOJIOXKEHUS XUMUYECKOTO PAaBHOBECHUS OT Pa3JIMUHBIX (DAKTOPOB;

. 6LINONIHAMbS XUMUYECKUNl IKCnEepumMenm 1O PACIHO3HABAHUIO BAXHEHIIMX HEOPraHWYECKHX H
OpraHMYECKUX BEILECTB;
. npooOumsy CaMOCTOSITENIbHBIA MOUCK XMMHUYECKOW HMH(OpMalMM C HUCHOJIb30BAaHHEM PA3JINYHBIX

WCTOYHUKOB (HAYYHO-TIOMYJSPHBIX H3aHWUN, KOMIBIOTEPHBIX 0a3 NMaHHBIX, pecypcoB MHTepHeTa);
WCIIOJIb30BaTh KOMITBIOTEPHBIE TEXHOJIOTHH JIJIsi 00pabOTKU U TIepeiayil XUMUUYECKOW HH(OPMAIUU U
€€ TIPE/ICTABIICHUSI B PA3IMYHBIX (opMax;

HCI0JIb30BATh TNPHOOPEeTeHHbIE 3HAHUS W YMEHHMSl B INPAKTUYECKON [1eATeJbHOCTH M
NOBCEIHEBHOM KU3HM JIS:

. 00BSCHEHUS! XUMUYECKHUX SIBJICHU, TPOUCXOIAIINX B IPUPOJIE, OBITY M Ha MPOU3BOJICTBE;

o oTpe/ieNieHusT BO3MOKHOCTH MPOTEKaHUs XUMHMUYECKUX MPEBPALEHUN B Pa3IUYHBIX YCIOBUSX U
OIICHKH UX ITOCIICACTBHIA;

o 9KOJIOTMYECKH IPAMOTHOTO MOBE/ICHUS B OKPYKaIOIIeH cperie;

o OIICHKH BJIMSIHMSI XUMUYECKOTO 3arps3HEHUs OKPY)Kalolllel cpeibl Ha OpraHu3M 4YeJloBeKa U JApyrue
YKUBBIE OPTaHU3MBI;

o 0e30macHOTO OOpaIIeHus ¢ TOPIOYMMHU U TOKCUYHBIMU BEIIECTBAMHU, JJA0OPATOPHBIM 000PYI0BAHUEM;

o MIPUTOTOBIICHUS PACTBOPOB 33JJaHHON KOHIIEHTPAIMK B ObITY U Ha IPOU3BO/ICTBE;

o KPUTHYECKOW OIEHKH JOCTOBEPHOCTH XHMHUYECKOW MHGPOpMAIUK, TMOCTYMAOUel U3 pa3HbIX
HMCTOYHUKOB.

COILEPKAHUE YYEBHOI'O ITPEJIMETA
OO0ydeHne XUMHH pean3yeTcs MO CIEeIYIOIIUM pa3enam:
Tema 1. CTpoenue BemecTB (9 u)

OcHognvie ceedenusi o cmpoenuu amoma. CTpoeHHE aToma: Sapo U AMEeKTpoHHas obosiouka. M30TombL
XUMHUECKUH 3r1eMeHT. boJibloil aipoHHBINA KOJUTaiiep. Y pOBHU CTPOEHH S BEILIECTBA.

Ilepuoouuecxuii 3axon JI. U. Menoeneesa 6 ceéeme yuenus o cmpoenuu amoma. OU3NUECKUA CMBICI
MOPSAKOBOTO HOMEpAa D3JIEMEHTa, HOMEpa IepuoJila W HoOMepa TIpymnbl. BalleHTHbIE 3JIEKTPOHBI.
DneKTpoHHAas KOH(Uryparusi aToMOB. 3aKOHOMEPHOCTH HM3MEHEHHsI CBOMCTB 2JIEMEHTOB B MEpPUOJAX U
rpynnax. JJIeKTPOHHbIE CEMENCTBAa XUMHUECKUX JIEMEHTOB.

Qunocogckue ocuogvl obwHocmu Ilepuoouueckoco 3aKoHa U MeoOpuU  XUMUYECKO20 CMPOEHUs.
[Ipennocenku oTKpeITUA [leproanyeckoro 3aKkoHa M TEOPUM XUMHUYECKOTO CTpPOeHUs. Ponp JMYHOCTH B
HUCTOPUU XUMUU. POJIb IPAaKTUKN B CTAHOBIICHUH U PA3BUTUU XUMUUYECKOU TEOPUH.

Honnas xumuueckas 6436 U UOHHblE Kpucmaiiudeckue peuiemxu. KaTHOHBI Kak MPOJYKT
BOCCTAHOBJIEHUsI aTOMOB METAJUIOB. AHUOHBI KAaK MHPOJIYKT OKHCJIEHHUS aTOMOB HemeTaiioB. MoHHas
XUMHUECKas CBSA3b U MOHHAS KPUCTAJUIMYECKas perierka. FIoHbl IpoCThIe U CIIOXKHBIE.

Kosanenmnasa xumuueckas cesi3v. Amommvie u MonexkyisapHvie kpucmaiiuveckue peuwemxu. KoBajaeHTHas
MOJISIpHAS. U HETIOJISIPHAS CBSI3U. DIEKTPOOTPUIIATENFHOCTh. KpaTHOCTh KoBaleHTHOH cBsizu. OOMEHHBIN U
JIOHOPHO-aKI[ENTOPHBI MEXaHU3MbI 00pa30BaHUs KOBAICHTHBIX CBsi3el. [I0SIPHOCTH CBSI3U M MOJSIPHOCTH
MOJIEKYJIbI. MOJIEKYIISIpDHBIE M aTOMHBIE KPUCTAUINYECKNAE PELLIETKU.



Memannuyeckas xumuueckas c643b. MeTanauueckue KpUCTAJUIMUECKUE penieTku. Meramueckas
XUMUYECKasl CBSI3b: MOH-aTOMBI U 3JIEKTPOHHBIN ra3. @u3znueckre CBONCTBA METAJUIOB U UX MIPUMEHEHHUE Ha
OCHOBE 3TUX CBONCTB. CIlJIaBbl YEPHBIE U I[BETHBIE.

Booopoonas  xumuueckasa  céazp. BomoponmHas ~ XMMUYeCKas ~ CBsSI3b:  MEXKMOJICKYJSIpHAsS |
BHYTPHUMOJIEKYJIsipHasi. 3HAU€HHUE BOJIOPOJHOM CBSI3U B MPUPOJIC U JKU3HU YEIIOBEKA.

Ilonumepur. IlonuMeppl, UX MOMY4YEHHE: PEAKLUM IOJMMEPHU3aLlUU U NOJIMKOHJAeHcanuu. I[lmactmaccsl.
Bosokna. Heoprannueckue noiammepst.

Jucnepcnvie  cucmemel. JlucniepcHple  CUCTEMbI: AuclepcHas (¢a3za U JAUCIEPCUOHHAs  Ccpeja.
Krnaccudukaruss IUCHEPCHBIX CHCTEM TII0 arperaTHoOMy COCTOSHHUIO W TI0 pa3Mepy dacTull (asbl.
I'pyboaucriepcHBIE CHCTEMBI: SMYJIBCUH, CYCIICH3UH, adP030JIH. TOHKOIUCIIEPCHBIE CHCTEMBI: T€IIH U 30JIH.
CuHepes3uc 1 Koarysisiusl.

Hemouncrpanmun. Paszmuuneie dopmer [ICXD .M. MenneneeBa. Mojienb KPUCTAJUTMUECKON PEIICTKA
xnopuaa HaTpusi. OOpa3Isl MHHEPATIOB ¢ MIOHHOM KPUCTAJUTMYECKON PEIIETKOMN: KalIbIIUTa, raauTa. Moenun
KPUCTAJUTMYECKUX PEIIETOK «CyXOTo Jbla» (WId Hoja), anmasza, rpadura (wim kBapua). Mojaens
MoJIsipHOro o6beMa raza. OOpasipl pa3iIMyHBIX JUCHEPCHBIX CUCTEM: 3MYJbCUM, CYCHEH3HM, a’spo3oJei,
reseit u 3onei. Koarymsimus. CuHepesuc.

JlabopaTopHble omnbIThbl. MoienMpoBaHUE METAUIMUECKON KpUCTANIMYecKo pemieTku. JleHatypamus
6enka. [Toyuenue smynbcun pacTutenabHOro Macna. [losryuenue cycrieH3un «u3BECTKOBOTO MOJIOKA».
Tema 2. Xumuueckue peakuun (12 u)

Knaccuppurayua xumuueckux peaxyui. Peakunyu 0e3 M3MEHEHHs] COCTaBa BELIECTB: aJJIOTPOINHU3ALUUA U
m3omepuzanuu. [lpuunnel amtorponuu. Knaccudukanus peakimuii mo 4YHCIy W COCTaBY PEareHToB W
MPOJIYKTOB U 10 TeTioBoMY 3 dekry. TepMoxumuueckne ypaBHEHUS PEAKIIHA.

Cropocmb xumuyeckou peaxyuu. CKOPOCTh XUMUYECKON peakiuu U (PakTopsl €€ 3aBUCUMOCTH: TIPUPOIA
pearupyromux BeIIeCTB, IUIOMAAbr WX CONPHUKOCHOBEHHS, TEMIIepaTypa, KOHIICHTPAIMS W HaIudue
karanuzaTtopa. Karanus. ®epmentsl. UTHTrHOUTOPEI.

Xumuueckoe pasHosecue u cnocobvi e2o cmewenus. ObOpatumble peakuuud. OOmas XapakTepUCTHKA
peaklMy CUHTE3a aMMHAKa U YCIOBUS CMELEHUSI PABHOBECHS IIPOU3BOICTBEHHOTO MTPOIIECCA BIPABO.
Tuoponus. I'maponus HeoOpaTUMbIM U oOpaTuMmblii. Tpu cimydas ruaposusa cojieid. Ponbs ruaponmsza B
obmeHe BeriecTB. PoJsib TuApOIN3a B SJHEPTETHUECKOM OOMEHE.

Oxucnumenvro-eoccmanogumenvrvle peakyuu. CrteneHb OkuciaeHUs. OKUCIUTENb U BOCCTAHOBUTEIb.
OxwucreHue U BOCCTAaHOBJICHHE. DIEKTPOHHBIH OallaHc.

Onexmpoauz pacniaeos u pacmeopos. llpakmuueckoe npumenenue 31exmpoausd. 1'albBaHOIIACTHKA.
l"anpBanocterus. PadunupoBanue.

JdeMoHcTpanuu. DK30- U 3HAOTEPMUYECKUE PEAKLHMH. 3aBUCHUMOCTb CKOPOCTH PEAKUUU OT MPUPOIbI
BEILIECTB HAa IpPUMEpPE B3aUMOJICHCTBHS PACTBOPOB pPaA3JIMYHBIX KHUCIOT OJUHAKOBOW KOHILIEHTPALUU C
OJIMHAKOBBIMH T'paHyJaMU IIMHKA U B3aUMOJIEUCTBUSA OJMHAKOBBIX KYCOYKOB pPa3HbIX METAJIOB (MarHus,
LMHKAa, eJie3a) C COJSHOW KHUCIOTOM. B3anMopelcTBHe pacTBOPOB CEPHOW KHUCIOTHI C pPacTBOpaMu
TUOCYb(aTa HATPHs Pa3TUYHON KOHIIEHTpAallMM U TeMIepaTypbl. Mojens kumsmero cios. Pasznoskenue
MepOoKCHIa BOJIOpOJa ¢ MOMOUIbI0 KaTanu3aropa (okcuma Mapranina (IV)) u karamasel celporo msica u
ceiporo kaprodens. [Ipocreiiire OKUCIUTETbHO-BOCCTAHOBUTEIbHBIE PEAKIIMH: B3aUMOJICHCTBUE IIMHKA C
COJISTHOM KHCJIOTOM M kene3a ¢ pactBopoM cyibpara meau (I1). Moaens snekrponusepa. Moaenb 31€KT-
POJIM3HOM BaHHBI /17151 IOJIYYEHUS AIIFOMUHUSA.

JlabopaTopHble onbIThl. [IpoBeneHue peakiuii, uaymux 10 KOHIA, 10 npaBuiy beprome. Paznoxxenue
MEePOKCHJa BOAOPOJAA C IMOMOIIBIO JUOKCHIA Mapranua. VchnblTaHue WMHIMKATOpamMHu Cpellbl PacTBOPOB
colleil pasnmuUYHBIX THUMNOB. B3ammopeiictBue pactBopa cynbara memau (Il) ¢ xemne3oM u TrUAPOKCHAOM
HaTpusl.

IIpakTHyeckasi padora. Pemenne skcnepuMeHTAbHBIX 337a4 110 TeMe «XUMHUYECKasi PeaKius.

Tema 3. BemecTBa u ux cBoicrna (9 u)

Memanner. O0mue ¢usndeckue cBoiicTBa MeTawioB. Kiaccuukanus MeTangoB B TEXHUKE U XHUMHUU.
OO0mre XMMUYECKUE CBOMCTBA METAJNIOB. Y CJIOBHSI B3aUMOJCUCTBUS METANIOB C PACTBOPAMHU KHUCIOT H
coJieil. Meramiorepmusi.

Hememannwi. Bnacopoonvie 2azvi. Hemeramnbl kak okucouTenud. Hemeramnsl kak BOCCTaHOBUTENH. Psin
ANEKTPOOTPHUIIATENLHOCTU. VIHEpTHBIEC WIIH OIarOpOHbIE Ta3kl.



Kucnomwer neopeanuueckue u opeanuveckue. KUCIOTbI ¢ TOUKU 3pEHUS aTOMHO-MOJIEKYJIIPHOTO YYEHMS.
KucnoTel ¢ TOUKM 3peHUS TEOPUU AIEKTPOIUTUYECKON aucconranuu. Kucinorsl ¢ TOUKM 3peHUS TPOTOHHOM
teopun. O0IHe XUMUYEeCKHe CBOMCTBA KUCIOT. Kitaccudukanus KUcior.

Ocnosanus neopeanuveckue u opeanuyeckue. OCHOBaHMSI C TOUKU 3PEHUSI AaTOMHO-MOJIEKYIJISIPHOTO yUEHUS.
OcHOBaHUSI C TOYKM 3pPEHUS TEOPUU DJICKTPOJUTUYECKOU auccounanuu. OCHOBaHUS C TOUKH 3PECHHS
MpOTOHHOU Teopuu. OOIIre XUMUYECKHE CBOMCTBA OCHOBaHMs. Kitaccudukaius oCHOBaHUH.
AmepomepHvle coedunenuss Heopeanuueckue u opeanudeckue. AMMOTEpHBIE OKCHIBI M THUIPOKCHIBI.
[Tonyyenue u cBoiCTBa aM(OTEPHBIX HEOPTraHUYECKUX COCIAUHEHHH. AMHHOKHUCIOTHI — aMdoTepHbIe
opraHuyeckue coeauHeHus. [lenTuapl v nenTuHas CBs3b.

Conu. Knaccudukarmms coneil. JXKectkocTh Bomel U crocoObl e€ ycrpanenus. [lepexon kapOonata B
ruipokapOoHat u ooparHo. OOIIKEe XUMHUYECKHE CBOMCTBA COJICH.

Hemoncrpaumnu. Komnexkuuss MmerauioB. Komnexkuuss HemerauioB. [lonydeHne amMmMuaka M U3y4EHHE €ro
cBoiictB. [lomydyenune ampoTepHOTO THAPOKCHUIA U M3yueHUEe ero cBoucTB. [lomydeHue >kecTKod BOJBI U
YCTpaHEHHE €€ JKECTKOCTH.

JladopaTopHble onbIThl. [loydeHre HEpacTBOPUMOTO THAPOKCHUIA U €r0 B3aUMOJCHCTBHE C KHCIOTOM.
PaznuuHble ciyyaum B3auMOJEHCTBUSA PACTBOPOB COJICH ATOMUHHUA CO IIEJTOYBI0. Y CTPAHEHHE KECTKOCTH
BO/IBI.

IIpakTHyeckasi padora. Pemenne sxkciepuMeHTAIBHBIX 33/1a4 110 TeMe «BeriecTBa u ux CBOMCTBaY.

Tema 4. XuMus B coBpeMeHHOM o0uecTBe (4 u)

Xumuueckasn mexuonoaus. [lpouzeoocmeo ammuarka u memanona. XUMHUYECKask TEXHOJIOTHSI. XUMUYECKHE
MIPOLIECC, JIeXkKAalllie B OCHOBE MPOU3BOICTBA aMMHUaKa U MeTaHoJa. XapaKTepUCTHKA ATUX MPOIIECCOB.
OO6mue HaydHBIC MPUHIUITHI XUMHUYECKOTO TTPOU3BO/ICTBA.

Xumuueckasn 2pamomnocmes KaKk KOMnoHeHm obuell Kyibmypul yenoexka. MapkupoBKa yIaKOBOYHBIX
MaTepHuasoB, SJEKTPOHUKHA U OBITOBON TEXHHUKH, SKOJIOTUIHOTO TOBApa, MPOIYKTOB MUTAHUS, ITUKETOK IO
YXOJ1y 32 OJICKIOM.

JdemoncTpaunu. Moienb NpOMBIIIJIEHHONW YCTAHOBKY MOJTYYEHUS] CEPHOM KUCIOTh. MOJenb KOJOHHBI
CHHTe3a aMMHaka. BuieodparMeHTsI U ciialiibl 0 CTENEHHN 3KOJOTHYECKONW YHCTOTHI TOBApa.
JlabopaTopHbIe onbIThI. I3ydeHre MapKUpPOBOK pa3IMYHbIX BUAOB IPOMBIIIJIEHHBIX U
IIPOI0BOJILCTBEHHBIX TOBAPOB.

TEMATHYECKOE IINTAHUPOBAHME 110 IPEIMETY

Nen/m  |Ha3zBanme pasznena, TeMbl Komuaectso yacoB
1 Tema 1. Ctpoenue BemecTa 9

2 Tema 2. XuMHUECKHE pEAKITUU 12

3 Tema 3. Bemiecrsa 1 ux cBoiicTsa 9

4 Tema 4. Xumusi B COBPEMEHHOM OOIIIECTBE 4

4 Hroro 34

KAJIEHAAPHO-TEMATHYECKOE IINTAHUPOBAHME 110 IIPE/IMETY

Ne | HazBanme pa3gesna, TeMa ypoka KoauuecrBo | lata mo
n/n 4acoB IIAHY
Tema 1. Ctpoenne BemectBa (9 u)

1. | OcHOBHBIE CBEJICHUS O CTPOCHHUH aTOMA. 1 01.09.2022

2. [Tepuonnueckas cucreMa xuMuueckux sneMeHToB .M. MenneneeBa u 1 08.09.2022
YYEHHE O CTPOCHHUH aTOMa.

3. | dunocodekue ocHOBHI 00mHOCTH [leproanueckoro 3akoHa U TEOpUn 1 15.09.2022
XUMUYECKOTO CTPOCHMUSL.




>

Honnas XuMu4eckasi CBsi3b U MIOHHbIE KPUCTAJUINYECKUE PEIIETKH. 22.09.2022
5. | KoBanentHas xumuueckas CBsI3b. ATOMHBIE M MOJEKYJIspHbIE | 1 29.09.2022
KPUCTAJJINYECKUE PEIIETKHU.
6. | Meramnmdeckas XMMUYECKast CBSI3b. 1 03.10.2022
7. | BonoponHas xuMHuecKkas CBA3b. 1 10.10.2022
8. | Ilonmmepsl. 1 17.10.2022
9. | JluciepcHbIE CHCTEMBI. 1 24.10.2022
Tema 2. Xumnueckue peakuuu (12 1)
10. | Knaccudukanms XMuMUYECKUX PEaKIIHA. 1 07.11.2022
11. | Knaccudukanus XuMUYECKUX PEaKIIHiA. 1 21.11.2022
12. | CKkopoCTh XUMUYECKUX PEAKIINH. 1 28.11.2022
13. | O6paTUMOCTh XUMHUYECKUX peaKIHid. XUMHYIECKOE PABHOBECHE U 1 05.12.2022
CHOCOOBI €ro CMEIIEHUsl.
14. | Tunponus. 1 12.12.2022
15. | I'maposus. 1 26.12.2022
16. | OxucauTeTbHO-BOCCTAHOBUTENbHbIE PEAKIIUH. 1 16.01.2023
17. | DnexTpoau3 pacniaaBoB U pacTBOPOB. 1 23.01.2023
18. | IIpakTHuecKkoe MpUMEHEHHE DIIEKTPOJIN3A. 1 30.01.2023
19. | IIpakTuyeckas padora Ne 1. Penenue skcriepuMeHTaIbHBIX 33/1a4 110 1 06.02.2023
TemMe «XUMHYECKas PEAKIIH.
20. | IToBTOopenne u 06001IeHNE U3YICHHOTO. 1 13.02.2023
21. | KonTpomasras padora Ne 1 «CtpoeHue BemecTBa. XUMUIECKast 1 20.02.2023
peaxius.
Tema 3. BemecTBa 1 ux cBoiicTBa (9 u)
22. | Meraisl. 1 27.02.2023
23. | Hemeramnel. biaropoaHsle rassl. 1 13.03.2023
24. | KucinoTsl HEOPTaHUYECKUE U OPTaHUYECKHE. 1 20.03.2023
25. | OcHOBaHUsI HEOPraHUYECKUE U OPTaHUUECKHE. 1 03.04.2023
26. | AMdoTepHbIe COeAMHCHNsI HEOPTraHNUECKHE i OpraHHYECKHe. 1 10.04.2023
27. | Comu. 1 17.04.2023
28. | Ilpaktuyeckas padora Ne 2. PemeHne skciepuMeHTAIbHBIX 3a1a4 110 1 24.04.23
Teme «BemecTBa u MX CBONCTBAY.
29. | IloBTOpenue u 0600IICHUE TEMBI. 1 15.05.23
30. | KonTponbsHas pabota Ne 2 «BermiecTBa U UxX CBOHUCTBaY. 1 15.05.23
Tema 4. XuMus B copBpeMeHHOM o011ecTBe (4 1)
31. | XuMuyeckasi TEXHOJIOTHSL. 1 22.05.2023
32. | XuMuyeckasi TpaMOTHOCTb KaK KOMIIOHEHT OOIIeH KylbTyphl ueioBeka. | 1 22..05
33. | IloBTOopenue u 06001IeHNE KypCa. 1 2905
34. | IlogBenenne UTOroB yueOHOTo roja. 1

KoHTpobHO-u3MepuTeabHble MaTepuaibl Ha 2022-2023 yuyeOnslii rog no xumum B 11 kiacce

Jlara

Ne Bun padorsl
YpPOKa

Hcerounnk KUM

Tema 2. Xumnueckue peakuuu (12 1)

19 [Ipaktnyeckas padora Nel. Pemenue
HKCIIEPUMEHTANBHBIX 337124 110 TEMe
«XUMHUYECKas] PEeaKIs».

21 KonTtponsnas padora Ne 1 «Ctpoenue
BellecTBa. XUMUYECKas Peaklus»

[Tpunoxxenue 2

Tema 3. BemecTBa u ux cBoiicrsa (9 4)




28 [Ipaktuyeckas padora Ne 2. Pemenue
HKCIIEPUMEHTAIBHBIX 33/1a4 110 TEME
«BeniecTBa U UX CBOMCTBAY.

30 Kontponsnas padora Ne 2 «BemectBa u | [Ipunoxxenue 2
HX CBOMCTBaY.

IIpunoxenune

K paboueli mporpamme
10 yueOHOMY MpPEAMETY
«XuMHs»

«®opmbl yyera padoueii IpOrpaMMbl BOCIIUTAHUSD.

YueOHpll mnpeaMmer «XuMHUsS» — CHUCTEMOOOpa3yloLUi Uil €CTeCTBEHHO-HAYYHBIX YUEOHBIX
MPEeIMETOB, IMOCKOJbKY XMMHMUYECKHE 3aKOHBI JIeKaT B OCHOBE IIPOIECCOB U SBJICHUW, HU3y4aeMBIX
ouonorueit, Gpusnkoit, actpoHoMuel u puzndeckon reorpaduei.

XHWMHS - 3TO NPEAMET, KOTOPbIA HE TOJBKO BHOCHUT OCHOBHOW BKJIQJI B €CTECTBEHHO-HAYYHYIO
KapTUHY MHpa, HO U MPEI0CTaBIIAeT HanboJee sicHble 00pa3Ipl IPUMEHEHHSI HAYYHOTO METO/1a MO3HAHUS, T
€ croco0a MoJy4yeHus TOCTOBEPHBIX 3HAHUW 0 Mupe. HakoHell, XuMusi — 3TO TPEAMET, KOTOPBIA HapsIAy C
JIPYTMMH  €CTECTBEHHO-HAYYHBIMU MpeAMETaMH JOJDKEH JaTh OoO0ydalolluMcs MpelcTaBieHue o0
YBJIEKATE€JIbHOCTH HAyYHOTO UCCIEIOBAHUA U PAIOCTH CAMOCTOSATEIBHOIO OTKPBITHS HOBOTO 3HAHMUS.

OpHa U3 TIaBHBIX 337a4 XUMHUYECKOro oOpa3oBaHMs B CTPYKType o0Iiero oOpa3oBaHMsI COCTOUT B
BBISIBJICHUH U MOJTOTOBKE TAJIAHTIMBBIX MOJIOABIX JIIOACH Ul MPOJOJDKEHHs] 00pa3oBaHusl U JaibHeNIei
npodeccuoHabHON AEATeTbHOCTH B OOJIACTH €CTECTBEHHO-HAyYHBIX HCCIIEJOBAaHUH U CO3JaHUU HOBBIX
TexHoyiorud. Ho He MeHee BaykHOM 3amadeii saBisiercst GOpMUPOBAHUE €CTECTBEHHO- HAYYHOU TPAMOTHOCTH
U MHTEpeca K HayKe Yy OCHOBHOI Macchl 0Oy4aroluxcs, KOTOpble B JajbHEHIIeM OyIyT 3aHSATHl B CAMbIX
pa3HoOOpa3HbIX cdepax npearenbHOCTH. COTjlacHO TMPUHATOMY B MEXIYHApPOJHOM COOOIIECTBE
onpezeneHuio, «EcrecTBeHHO-HAayYHasi TPaMOTHOCTh — 3TO CIIOCOOHOCTH YEJIOBEKAa 3aHUMaTh AKTUBHYIO
IPaXXIAHCKYIO MO3UIMIO MO 00IIECTBEHHO 3HAYMMBIM BOIIPOCAM, CBSI3AHHBIM C €CTECTBEHHBIMU HayKaMH, U
€ro rOTOBHOCTb MHTEPECOBATHCS €CTECTBEHHO-HAYYHBIMU UJICMH.

BocnurarenbHblil IOTEeHIM AN y4eOHOTO MpeaMeTa « XUMHUsD» Ha YPOBHE OCHOBHOIO OOILEro
00pa3oBaHus pean3yeTcs Ha IeTeIbHOCTHOM OCHOBE Yepes:

. NPHBJICYCHHE BHUMAaHMS OOYYaroOIIMXCs K LIEHHOCTHOMY AaCIeKTy H3y4aeMbIX Ha YpOKax
SIBJICHHH, OpraHU3allio paboThl C TMOMydaeMOi Ha ypoke MH(OpMamuell XUYecKOro COACPIKAHUs, BKIIOYAs
UH(OPMALIMIO O COBPEMEHHBIX JOCTHKECHUSIX XUMHH; aHAIN3 U KPUTHYECKOE OL[CHUBaHUE UH(DOPMALIHH;

. NPUMEHCHUE Ha YPOKE HHTEPAKTUBHBIX (POPM paboThl ¢ 00YYAFOLIMMHUCS: HHTEIUICKTYATbHBIX
Urp, CTUMYJIUPYIOIIUX [O3HABATEIBHYD MOTHBALMIO OOYYAIOIIMXCS; IUIAKTHYECKOrO Tearpa, IJe
HOJIyYCHHBIC HA YPOKE 3HAHHS OOBIIPBIBAIOTCS B TEATPAIBHBIX [IOCTAHOBKAX; IPYIIIOBOM pabOThI UITH PaOOThI
B T1apax, KOTOPBIE y4aT 00y4Jaronuxcss KOMaHIHON padoTe M B3aUMOJICUCTBHUIO C IPYTHMH 00yJatOIIUMHUCS;

. MHUIMMPOBAHUE M TIOAICPKKY HCCIIEOBATEIBCKON NEATENBHOCTH OOYYAIONIMXCSl B paMKax
peanm3ali MU WHAMBHAYAIBHBIX M TPYIIIOBBIX HCCIEIOBATEIBCKHX TPOEKTOB, YTO JaeT OOYJaroIIMCS
BO3MO)KHOCTh TIPHUOOPECTH HAaBBIK CAMOCTOSITENIHHOTO pElIeHHs] MpOOIeMbl, pa3BUBAeT yMEHHs HaOII0IaTh
NPUPOJHBIC SBJICHHS, BBITIOJNHATH OIBITHI W DKCIEPHMEHTAbHBIE HWCCIEIOBAHUS C HCIOJIB30BAaHHEM
MU3MEPHUTENBHBIX MPUOOPOB, (POPMHUPYET HABBIK T€HEPHPOBAaHHS M O(OPMIICHUS COOCTBEHHBIX WJIEH, HABBIK
yOJIMYHOTO BBICTYIICHHS TIEpPE]] ayJUTOPUEH, apryMEHTHPOBAHHUS Y OTCTAUBAHUS CBOCH TOUKH 3PEHUSE;

. 3HAKOMCTBO CO cdepamu MpoQecCHOHATBHON IESTEIbHOCTH, CBA3aHHBIMH C XUMHEH, H
COBPEMEHHBIMU TEXHOJIOTHSMH, OCHOBAaHHBIMH Ha JIOCTIKCHHSX XHMHYECKOW HAyKH, YTO CIIOCOOCTBYET
Pa3BUTHIO MPEJCTABICHUH O BO3MOXKHBIX chepax Oymymieil mpodeccnoHanbHON NeSTeIbHOCTH, CBSI3aHHOM C
XUMHEH, TOATOTOBKA K JalbHeWIIeMy OOy4YeHHIO B OSTOM HANpaBICHUH W OCO3HAHHOMY BBHIOOpY
oOyyarormMucs Oyaymiei npodeccuy;




o YCTAaHOBJICHUE JTIOBEPUTEIIbHBIX OTHOILIECHUS MEXKY YUUTEIIEM U YUYCHUKAMU,
CIOCOOCTBYIOIIMX MO3UTUBHOMY BOCIIPUATHIO YJAIIUMUCS TPEOOBAHUH U MPOCHO YUUTENs], aKTUBU3ALUU
UX MO3HABATEIILHOM JEATEIIBHOCTU U aKTUBHOCTH;

. noOyx1eHre 00yJaroUINXCs K COOMOACHUIO Ha YPOKE OOIICTIPHHATHIX HOPM TIOBEJICHHUS,
MIPaBUJI OOIIEHHS CO CTAPIIMMU (YUUTEISIMU) U CBEPCTHUKAMU (ILIKOJIbHUKAMHU);
J UCIIOJIb30BAHUE BOCIIUTATEIILHBIX BO3MOXKHOCTEH COAEpKaHUS yIeOHOTO IIPEeaMETa Yepes3

JEMOHCTPAIHIO 00YYAIOIIUMCSI IPUMEPOB OTBETCTBEHHOTO, IPAXKIAHCKOTO MOBECHUS, IPOSIBIICHUSI
YeJIOBEKOJIIOOUS U I0OPOCEepACYHOCTH;

OopraHnu3anuro me@CTBa MOTHUBUPOBAHHBIX U SPYAUPOBAHHBIX YUallIUXCA HAl UX HCYCIICBAIOIIIUMU
OJJTHOKJIACCHUKAMH.



Y4eOHO-MeTOANMYECKOE 00ecreyeHne 00

YTBepxkaao
JIUpEKTOP MIKOJIBI
T.JI.bapObe

ot 31 aBrycra 2022 r.

asoBatejibHOro npouecca OO0 B MBOY Benosiposckoii COI Ha 2021-2022 yyeOHbIi roj

IIpeamerst B | Kinace | Ha3zBanue Mertoauyeckoe KonrtpouabHo- Y4yeOuuk CooTBercTBHE
COOTBETCTBH NPOrpamMmbi, olecrieyeHue H3MepUTEJIbHbIE (HauMeHOBaHME, (penepaabHoOMy
U C YU4eOHbIM aBTOP, I'0JX U3J1aHHUs | (HAUMEHOBaHME, MaTepHaJIbI aBTOp, roj | NepevyH0 y4eOHUKOB
IVIAHOM aBTOP, roJ M3AAHMS) (HauMeHOBaHUe, aBTOP, | U3AaHUA) (rox yrBepkaeHus
roj U3JaHus) nepeyHs)
Xumust 11 Xumusi. Paboune CooTBeTcTBYET
MIPOrPaMMBI. benepaibHOMY

[IpenmeTHas nuHuUs
yueOHukoB O. C.
l'abpuensina, 1. T.
Octpoymosga, C. A.
Cmankosa. 10—11
KJ1acchbl. ba3oBbii
YPOBEHB: yueo.
nocooue g
001eoOpasoBar.
opranu3zarmii / O. C.
Iabpuensu, 1. T
Octpoymos, C. A.
Cnagkos. —M.:
[Ipoceenienue,
2019.

MEPEYHIO YUEOHUKOB
No 254 ot
20.05.2020 1.
YTBepKIEHHBII
MIPUKA30M
MUHHUCTEPCTBA
00pa3oBaHus U
Hayku PO




YTBEPX/AIO
JIMpeKTop MIKOJIBI
/E.B. BonkoBa

JIuct KOPPEeKTHPOBKU pabodell IPOrpaMMel
Knacc: 11
[Ipenmer: Xumus
VYuurens: Yekynona E. M.
IIpyunHAa KOPPEKTUPOBKU:

Ne /i No KoaunuectBo | /laTa
o0beuHéHHBIX | Ha3BaHme pa3jiena, TemMa ypoka 4acoB
YPOKOB




KpnTeplm OCHUBAHUA YCTHBIX OTBE€TOB U IUCbMECHHBIX paﬁoT o XMMHH

Pe3ynbTaThl 00yueHHUs] XMMUU JTOJDKHBI COOTBETCTBOBATh OOLINM 3a7adyaM MpeaMeTa U TPeOOBaHUSIM K €ro
YCBOEHHIO.
Pe3ynbrathl 00ydeHUsT ONEHUBAIOTCS 1O MATHOALTFHOU crucTeme. [Ipu OlCHKE YIWTHIBAIOTCS CIICAYIOIHE
KayeCTBEHHbIE [TOKA3aTEeIN OTBETOB:
* rryOuHa (COOTBETCTBUE M3YYEHHBIM TEOPETUIECKUM 0000IICHUSIM);
*0CO3HAHHOCTb  (COOTBETCTBHE TpeOyeMbIM B IPOrpaMME€ yMEHMSIM THPUMEHATh MOJYyYEHHYIO
MH(POPMAIIHIO);
*[I0JTHOTA (COOTBETCTBHE 00BEMY MTPOrpPaMMBbl M HH(OPMALTH YUCOHUKA).
[Ipu o1ieHKE yYUTHIBAIOTCS YUCIIO U XapaKTep OLIMOOK (CYIIECTBEHHBIE U HECYILIECTBEHHBIE).
CyliiecTBeHHbIE OLIMOKM CBSI3aHbl C HEIOCTATOYHOM INIyOMHOW M OCO3HAHHOCTHIO OTBETa (HampuMep,
YUYEHUK HENpPaBWIbHO YKa3aJl OCHOBHbIE MPU3HAKU MOHATUMN, SIBJIEHUN, XapaKTepHblE CBOMCTBA BEILECTB,
HENpaBWIbHO  cOpMyIHMpOBaJl  3aKOH, IPaBUJIO M T.JA. WJIA YYEHHK HE CMOT IPHUMEHUTh
TEOPETUYECKUE 3HAHUSI Ul OOBSICHEHHS U MpeAcKa3aHus SBJIECHUI, YCTAaHOBJIIEHUU IPUYUHHO-
CIIEJICTBEHHBIX CBSI3€H, CPAaBHEHUS U KIacCU(PHUKAIUU SIBJICHUN U T. I1.).
HecymiectBeHHble OMMOKU OMpPENENSIIOTCS HEMOJIHOTOM OTBeTa (HampuMep, YIylleHHe M3 BHUJa KaKoro-
nub0 HexapakTepHoro (hakra MpU ONMKCAHUU BelIecTBa, mpouecca). K HUM MOXHO OTHECTH OrOBOPKH,
OTIHMCKH, JOMYIIEHHbIE 10 HEBHUMATEJILHOCTH (HAampHUMep, Ha J1Ba U Oojiee ypaBHEHUHN peakluil B MOJHOM
WOHHOM BHJIE JIOMYIIIEHA OJ{HA OIMOKa B 0003HAYCHHUH 3apsijia HOHA).
Pe3ynbrarel 00yueHus IpOBEPSIOTCS B MPOLIECCE YCTHBIX M MUCbMEHHBIX OTBETOB YUaIIUXCA, a TAKXKe MpH
BBITIOJIHEHUN UMH XUMHUYECKOTO IKCTIEPUMEHTA.

O1neHka YCTHOIO OTBeTa

Ouenka «5»:
* OTBET IMOJIHBIN U TPaBUWJIbHBIM HA OCHOBAaHWH U3YYEHHBIX TEOPHUIA;
* MaTepHal U3JI0KEH B ONPEACICHHON JIOTUYECKO MOCIIeI0BATEIbHOCTH, TUTEPATYPHBIM S3BIKOM;
* OTBET CAMOCTOSITENbHBIM.
Ouenka «4»:
* OTBET IMOJIHBIN ¥ TPaBUWIbHBIM HA OCHOBAaHWH U3YYEHHBIX TEOPHUIA;
* MaTepuan U3JI0KEH B ONpEAETICHHON JIOTMYECKOM IMOCIeOBATEIbHOCTH, IPU 3TOM JOMYIICHbI JBE-TPU
HECYLIECTBEHHbIE OIINOKHU, UCTIPABICHHbIE M0 TPEOOBAHHUIO YUUTEIIS.
Ouenka «3»:
* OTBET MOJHBIN, HO IPU STOM JIOIYILIEHA CYIIECTBEHHAs OIIMOKA UM OTBET HETIOIHbIN, HECBI3HBIM.
Ounenka «2»:
* IIpU OTBETEe OOHAPYKEHO HEMOHMMAHME y4alllUMCS OCHOBHOTO COJEpXaHHs Yy4eOHOTro maTepuayia WiH
JIOTIYILIEHBI CYIIECTBEHHBIE OMIMOKH, KOTOPBIC yJalllUiics HE MOXET UCIPABUTh MPU HABOJSALIUX BOIPOCAX
YUUTEIS.

OuneHka NucbMeHHbIX padoT
Ouenka IKCnepuMeHmanbHolX YMEHUL
OneHka cTaBUTCS HA OCHOBAHUW HAOIIOJCHHS 32 yYalllUMUCS U MMCbMEHHOTO OTYeTa 3a padoTy.
Onenka «5»:
* paboTa BBIMOJHEHA TIOJHOCTHIO U MPABUIILHO, CIICNIAHbI MPABUIIbHBIC HAOMIOCHUS U BHIBOJIBL;
* SKCTIEPUMEHT OCYIIECTBIICH MO IJIAHy ¢ Y4EeTOM TEXHUKH 0€30MacHOCTU U MpaBUil pabOThI ¢ BEIIECTBAMU
1 000pyIOBaHHUEM;
* IIPOSIBIIEHBl OPraHU3AIMOHHO-TPYAOBBIE YMEHUS (TIOIEP)KUBAIOTCS YUCTOTa pabovero Mecta u MopsaoK
Ha CTOJIe, S)KOHOMHO UCTIOJIb3YIOTCSI PEaKTHUBBI).
Ouenka «4»:
e paboTa BBHINIOTHEHA MPABHIBHO, CAENAHbl TPABUIbHBIE HAONIIONEHUS ¥ BBIBOJBI, HO TIPU ITOM
AKCMEPUMEHT MPOBEACH HE MOJHOCTHIO UM JOMYIIEHBl HECYIIECTBEHHBIE OIMOKU B pabOTe C BEIIECTBAMU
1 000pyI0BaHUEM
Ouenka «3»:
* paboTa BBITIOJIHEHA MTPABIJILHO HE MEHEE YeM HAIOJIOBUHY HIIM JOMYIIEHA CYIIECTBEHHAs OIHUOKa B X0
IKCMIEPUMEHTA, B 00BSICHEHUH, B 0OopMIIeHHH PabOThI, B COOMIOICHIH TIPABUI TEXHUKHU 0€30MaCHOCTH MPH
paboTe ¢ BemecTBaMu U 000pyI0BaHHEM, KOTOpasi UCTIPABIISAETCS 10 TPEOOBAHUIO YUUTEIIS.




Onenka «2»:

* JIOMyIIEHBI ABe (1 OoJiee) CyIIeCTBEHHBIE OIMOKH B X0JI€ SKCIIEPUMEHTA, B O0BSICHEHUH, B 0(OPMIICHUN
paboThl, B COOMIOACHUN TPABMWII TEXHUKM OE30MACHOCTH MpHU paboTe C BEIECTBAMHU M 00OPYAOBAaHHEM,
KOTOPBIC YYAIIUHCS HE MOKET UCTIPABHUTH JIAXKE 10 TPEOOBAHUIO YUUTEIIS.

Ouenka ymeHuil peuiamsb IKCRePUMEHMAabHble 3a0a4u

Ounenka «5»:
* [UIaH PEIICHUS COCTABJICH MTPABUIILHO;
* MPaBUJIHLHO OCYIIECTBJICH IMOJ00P XMMHYECKUX PEAKTUBOB U 00OPYIOBAHUS;
* JIaHO TIOJTHOE OOBSCHEHHE U CJIeTaHbl BHIBOIBI.
Ouenka «4»:
* [UIaH PEIICHUS COCTABJICH MTPABUIIHLHO;
* IPABWJIHLHO OCYILECTBJIEH TMOJ00P XUMHUYECKUX PEAKTHUBOM M OOOPYHOBaHUS, MPU STOM JOIMYIICHO HE
0oJiee IBYX HECYIIECTBEHHBIX OIMOOK B OOBSICHEHNUU U BBIBOJIAX.
Ouenka «3»:
* [UIaH PEIICHUS COCTABJICH MPABUIILHO;
*IIPaBWJIHHO OCYIIECTBJICH MOJ00P XUMUYECKUX PEAKTUBOB U 000PYI0BAHUS, HO JOMYIIEHA CYIIECTBEHHAS
omuOKka B OOBSICHEHUH U BHIBOJIAX.
Ounenka «2»:
e nomyuieHsl JBe (M Oojee) OmMMOKM B IUIaHE pEHICHHs, B MOJ00pE XUMUYECKUX PEaKTUBOB U
000pyI0BaHUs, B 0OBbSICHEHNUHN U BBIBOJIAX.
Ouenka ymeHuii pewiams pacuemmusle 3a0a4u

Ounenka «5»:

* B JIOTHYCCKOM PaCCYKJICHUU U PEIICHUH HET OMHMOO0K, 3a/1aua perIeHa paluOHAIBHBIM CITOCOOOM.
Ounenka «4»:

*B  JIOTUYECKOM PACCYXJCHUH U PEUICHHUH HEeT CYIIECTBEHHBIX OIMOOK, HO 3a7ada pelieHa
HEepaIrmoHAIBHBIM CIIOCOOOM WJIH JIOIYIIIEHO HEe 00JIee IBYX HECYIIECTBEHHBIX OIHOOK.

Ounenka «3»:

*B JIOTMYECKOM PACCYKJICHHUH HET CYIIECTBEHHBIX OIIMOOK, HO JOMYyIeHa CYIIECTBEHHas OIIMOKa B
MaTeMaTHYECKHUX pacyeTax.

Ounenka «2»:

*MMEIOTCSI CYILIECTBEHHBIE OIIMOKH B IOTHYECKOM PACCYKJICHUU U B PELLICHUHU.

Ouenka RUCbMEHHBIX KOHMPOAbHBIX PADOm

Onenka «5»:

*OTBET MOJHBIM ¥ MPAaBUJIbHBIN, BO3MOHA HECYIIICCTBEHHAS OITHUOKA.

Onenka «4»:

*OTBET HEMOJIHBIN WIIN JOMYIIEHO He 00Jiee IBYX HECYIIECTBEHHBIX OIINOOK.

Onenka «3»:

*paboTa BBINOJIHEHA HE MEHEe YeM HAIOJOBHHY, JOMYIEHA OJIHA CYIIECTBEHHAsl OIIMOKa U MpPU 3TOM JBE-
TPH HECYILIECTBEHHBIE.

Onenka «2»:

*paboTa BBIMIOJHEHA MEHBIIIE YeM HAMOJOBUHY MU COJEPKUT HECKOJIBKO CYIIECTBEHHBIX OIIMOOK.

[Ipn oIleHKE BBIMOJHEHUS MHCHMEHHON KOHTPOJBHONW paboThl HEOOXOJAWMO YUUTHIBaTh TpeOOBaHUS
eanHOTO oporpaduvyeckoro pexxuma.

OTMeTKa 32 UTOTOBYIO KOHTPOJIBHYIO Pa00Ty KOPPEKTUPYET MPEALIECTBYIOIINE MTPH BBICTABICHUU OTMETKH
3a YeTBEPTh, MOIYroAue, TO/I.

Ouenka RUCbMEHHBIX KOMOUHUDOBAHHLIX KOHMPOAbHBLX PADOm

Onenka «5»: 88-100% Brimonaeaus—44-50 6anios
Ouenka «4»: 62-86%0 BrInIONIHEHUI—31-43 Oaiuia
Onenka «3»: 36-60% BrinoIHEHUI—18-30 OaioB

Onenka «2»: 0-34% spiomHeHus—~0-17 0aju1oB



KonTtpoabnas padora Ne 1 «Ctpoenne Bemecrsa. XHMHYECKAsl peaKIus»
Bapuant 1
Yacrtb A. TecToBble 3a/1aHusI ¢ BBIOOPOM OTBETA U YCTAHOBJIEHHUE COOTBETCTBUS

1 (3 6as11a). DIIEMEHT ¢ 3JIeKTPOHHON KOH(UIypaleil BHENTHEro 31eKTPOHHOTO ypoBHs aToMa 3s23p°:
A. Azor  B. ®ochop B. Kucnopong TI'. Apron

2 (3 6anaa). Psj snemMeHTOB, KaX bl U3 KOTOPBIX OTHOCUTCS K S-CEMEUCTBY:



A.Mg,Cl,Ba b.Na, K, Fe B.Si,Ti,Ge T.He,Li Ba

3 (3 6ayuta). Yuciio BaJICHTHBIX JIEKTPOHOB B aTOME YIJIepo/ia B BO30YKICHHOM COCTOSTHUU:
A.1 Bb.2 B.3 B.4

4 (3 6an1a). [1apa 2eMEHTOB, CXO/IHBIX IO 3JIEKTPOHHOMY CTPOEHHUIO U CBOICTBAM:
A.PuS B.KuMg B.SruBa TI.NawuAg

5 (3 6anna). Psan snemMeHTOB, pacioyioKEHHBIX B MOPSIAKE BO3pACTAHUS 3HAUCHUN OTHOCUTEIILHOM

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

6 (3 6ass1a). XapakTepuCTHKa peakiuy, ypaBHEHUE KOTOPOH
Ni, p,t
CH3—CH>;—CH3z — CH3—CH=CH2:
A. JlerupupoBaHusi, TOMOr€HHasl, Karaiutuueckas — b. ['maparanuu, roMOreHHasi, KaTaInTHYeCKas
B. I'mnpupoBanus, rereporenHas, karanurtudeckas I, Jlermaparanuu, roMoreHHas, KaTaluTH4YeCcKas

7 (3 6an1a). YcnoBue, Mpu KOTOPOM XMMUYECKOE PaBHOBECHE 0OpPaTUMOTrO Ipolecca

CO2) + Ciry > 2CO(r) — Q, cMemaeTcst B CTOPOHY MTPOIYKTOB PEAKITUU:

A. TloBeimienue nasnennss  b. [lonmwxkenue temneparypsl  B. [loBbIIeHHE KOHIIEHTPALIMKU OKCH/IA
yraepoaa (I1)  I'. TloBeIieHne TeMnepaTypsl

8 (3 6asnna). ['maponusy nmoaBepraercs:
A.Otanon  b. lemmonoza  B. Hutpat kanmust I, ['moko3a

9 (3 6aana). BoccranoButens B peakiiuu, ypaBHeHHE KOTOpoit 2CO + O2¢> 2CO2 + Q
A.C*? B.C* B.C° TI.C?

10 (3 6anaa). KommyecTBO TETUIOTHI, KOTOPOE BBIJACIUTCS MPU B3aUMOICUCTBUH 67,2 11 (H.Y.) BOJOpOA C
H30BITKOM XJIOpA 10 TepMoxXuMudeckomy ypaBHenuto: Ho+ClL=2HCI + 92,3 /[, paBHO:
A. 1384 xJlx  Bb.184,6 x/Ix B.2769 x/Ix TI. 460 x/x

YACTD B. 3amanusa co cBOOOIHBIM OTBETOM.

11 (8 6am10B). PaccraBpTe KOAh(OUIIMEHTH B ypaBHEHUHU PEAKIIUU, CXeMa KOTOPOM
Cu + HNOz — Cu(NO3z)2 + NO + H20/
VYKa)KuTe OKUCIUTENIb U BOCCTAHOBUTEb.

12 (6 6ans10B). PaccunraiiTe Maccy rujpokcuaa Kanus, He0OX0UMOTO JUTsl OJTHOM HeTpanuzaruu 490 r
20%-ro pactBopa opTohochHOPHON KHCIOTHI.

13 (6 6an10B). Hanuiunre ypaBHEHMS peakLUid, C TIOMOIBIO KOTOPBIX MOKHO OCYIIECTBUTD CIEAYIOLINE
npepamienus: CuCl«—Cu—CuSOs—Cu

KonTpoabnas pabdora Ne 1 «Ctpoenne BemecrBa. XUMHYECKAsA peaKIus»
Bapmuanr 2

YACTD A. TecroBble 3a/1aHusI ¢ BBIOOPOM OTBETa U HA YCTAaHOBIIEHHE COOTBETCTBUS
1 (3 6anua). Psj neMeHTOB ¢ OIMHAKOBBIM YHCIIOM YHEPTETHUECKUX YPOBHEH:
A.C,P,Cl. B.K,Ti,Sc. B.He Ar,Kr. T.Ca, Zn, Se

2. (3 6as1a). DeMeHT ¢ 3J1eKTpOHHOH KoHpuUrypaiuei atoma. .. 35°3p°3d24s?
A.Kamuit  Bb.bpom B.Tutan TI'. Apron



3 (3 6aaaa). Yucno BaJCHTHBIX IEKTPOHOB B aTOME CEPhI B CTALIMOHAPHOM COCTOSTHHH:
A.2 b.4 B.6 T.8

4. (3 6amna). DIeMEHT, aTOMbl KOTOPOrO HauOO0JIee CXOHBI M0 3JEKTPOHHOMY CTPOEHUIO U CBOMCTBaM
C aTOMaMU KaJIbLIUS:
A. Ckanmuit  Bb. uuk  B. Crponuuii  I'. Kanuii

5 (3 6anna). XapakTepuCcTHKa peaklluy, ypaBHEHUE KOTOPOH

AICI3
CH3—CH>—-CH>-CH3 — CH3—-CH(CH3)—CHa:
A. JleruipupoBaHus, TOMOreHHas1, Katanutuueckas b, M3oMepusanun, roMoreHHasi, KaTaInTHYECKas
B. IlosmMepusanuu, rereporeHHas, KaTaJIATHYECKas I'. IlpucoennHenusi, rereporeHHas,
KaTaJauTU4YecKas

6 (3 0amma). DakTOphHl, MO3BOJIAIONIME CMECTHTh XHMHUYECKOE pPAaBHOBECHE pEAKIUH, YpaBHEHHE
koTopoit 2502+ Oz <> 2503 + Q, B cTOpoHy 00pa3zoBaHus MPOAYKTOB PEAKIIHN:

A. IloBbiienue remneparypsl 1 gasieHuss  b. [loHwkeHue temneparypsl 1 JaBIeHUS

B. Tlonmxenue Temneparypsl U nopsinieHue aasieHus I, [loBslmieHne TeMneparypbl U MOHWKEHUE
JABJICHUS

7 (3 06aa1a). Oxpacka JlakMyca B paCTBOPE XJIOPHUIA IIMHKA:
A.Cunsis  Bb. Kpacmas  B. ®uoneroBas

8 (3 6anna). BemecTBo, He oIBepraroiieecs ruapoIn3y:
A.Dtuien  b. lemwmonoza  B. benox  I'. KapGonat xamus

9 (3 6anna). OkucIUTENb B pEAKIIMKM CHHTE3a aMMHaKa M3 a30Ta U BOJIOPO/Ia:
AN B.H° B.H? T.N?3

10 (3 6amaa). Macca yrisi, KOTOpeIid HeoOXoaumo cxeub s moiydeHuss 201 x/[k TemiaoTsel, B
COOTBETCTBUU C TepMOXUMHUECKUM ypaBHEeHUEM CH+O2= CO2 + 402 k/[>x paBHa:
A.6r. Bb.36T. B.48r. TI.120r.

YACTD Bb. 3amanus co cBOOOIHEIM OTBETOM

11 (8 6ansoB). PaccTaBbTe KO (PHUITMEHTHI B ypaBHEHUU PEAKIIMH, CXeMa KOTOPO#
Fe + HoO + ... — Fe(OH)3. Ykaxute OKHCIUTEIb U BOCCTAHOBUTEIID.

12 (6 6amuoB). PaccuuraiiTe Maccy ocaaka, 0Opa3yromierocsi mpu B3aUMOJCHCTBHHM pacTBOpa XJOpuia
MarHug co 140 r 20%-ro pacTBopa ruApOKCUIa HATPHUSL.

13 (6 6aanoB). Hanumure ypaBHEHHUS peakiHii, C MTOMOLIBI0 KOTOPHIX MOKHO OCYILECTBHUTH CIEAYIOIIHE
[IpEBpALLECHUS:
CaCy— CoHy—CsHs—CsHsNOo.

KounrpoabHas padora Ne 2 «BemecTBa 1 HX CBOICTBa

Bapuanr 1
YACTD A. TecroBsie 3a1aHus C BHIOOPOM OTBETA

1 (3 6anna). Merannuueckue CBOMCTBA B psily XMMUYECKHX eMeHToB Mg— Ca— Sr— Ba:
A. Ocna6eBator. b. Ycunuatotres.  B. M3mensirorest mepuoanuecku.  I'. He uzmenstores.

2 (3 fanna). Xumuueckuii >IEMEHT ¢ HanOoJIee SIPKO BHIPAKEHHBIMHA HEMETAITHYECKIMHU CBOMCTBAMH:
A. ®ocdop. b.Banaguit. B. Cypbma. I'. Bucmyr.



3 (3 panna). KuciotHbie CBOWCTBA HANOOJICE IPKO BHIPAKEHBI Y BEIIECTBa, (GopMysia KOTOPOTO:
A.HNO3z. B.HNO2. B.HPOs. T.HASO:s.

4 (3 6anna). I'unpoxeuy xenesa (I11I) MOXKXHO MOTYYUTE IIPU B3aMMOICHCTBHH:
A. Xnopuna xkene3a (I11) c ruagpokcunom Hatpusi.  b. Hutpura xenesa (I1) ¢ rungpokcuaom kanusi.
B. Oxcuna xene3a (I1) ¢ ceproii kucnoroit.  I'. Cynedara xenesa (I11) ¢ xmopumom Gapus.

5 (3 6anna). Hazsanue BemectBa, xumuueckas hopmyina kotoporo Ca(HCO3)2:
A. Kap6onar kaneius.  B. I'mapokapOonart kanpims.  B. Iamenas m3sects.  I'. Mi3BecTkoBast Boja.

6 (3 6anna). NonHoe ypasuenue peakimu Fe® + 2H+ = Fe? + Hz cOOTBETCTBYET B3aMMOICHCTBHIO
BEILIECTB:

A. XKenesa, Boasr u kucnopona. b. Oxcuna xenesa (II) u cepnoit kucnotel.  B. XKenesa u comnsiHoM
kucnotel. I, XKenesa u BoIbI.

7 (3 6anna). Oxcun yraepoaa (IV) B3aumoaelcTBYeT ¢ BerecTBoM, GopMyiia KOTOPOTro:
A. Na;SOs. B.HClp.p). B.P20s.  TI'. NaOH.

8 (3 banna). Dnementom D B reHeTnueckoM psay I9— D02— NaD03— H2D0s3 sBistercs:
A. Cepa. B.®ochop. B.Azor. [I'. AmroMuHMiA.

9 (3 fanna). Tepexon Cu—Cu MOKHO OCYIIECTBUTH TPH B3aUMOJICHCTBHUHU BEIIECTB, (HOPMYJIIBI KOTOPHIX:
A.CulOuHz. B.CuSOsuFe. B.CuuClz. TI.CuwuHCI.

10 (3 6anna). Dopmyna BemecTBa X B TEHETHUECKOM PSITY

+ H20, He2+ + Ag20

C2H,— CH3CHO— X:
A. CH3COOH. B.CHsOH. B.CH3—0O—CHs. T.COa.

YACTD b. 3ananus co cB000JHLIM 0TBETOM
11 (12 6annoe). Harumure ypaBHEHHS pEeaKIUi, C TOMOIIBIO KOTOPBHIX MOYKHO OCYIIECTBUTH
MIpeBpALCHUS:

1

2 3 4

BriGepute u paccMoTpuTe 01HO M3 ypaBHEeHHM ¢ Touku 3penus OBP, npyroe — B cBete TO/I.

12 (4 6anna). Kaxoii u3 ra3os 3aiimet Oonblinii 00beM (H. y.): 1 r a3ora unu 2 r aprona? OTBer
MOJITBEPIUTE PACUCTAMHU.

13 (4 6anna). CoctaBpTe ypaBHEHUS peakiuii noimydenus xuopuaa xenesa (II1) ne menee yem Tpems
croco6amu.

KounrpoabHas padora Ne 2 «BemecTBa 1 HX CBOICTBa
Bapmuanr 2

YACTD A. TecroBble 3a1aHus ¢ BLIOOPOM OTBETA

1 (3 éanna). Cxema npespamenuii: Fe*2— Fe™*— Fe® npencraBnser co6oii mpoIeccs:

A. Tombko BocctanoBieHus.  b. Tonbko okucnenus. B. Oxucnenus (mpeBparienue 1), BOCCTAHOBICHHUS
(npeBpamenue 2). I'. Boccranosnenus (mpeBpaiienue 1), okucienus (mpespaiieHue 2).

2 (3 oanna). B psany snemeHToB pochop — cepa — XJIOp BO3PACTACT:



A. Paguyc atoma.  B. Uucno HemapHbIX 37€KTpoHOB.  B. Yucio s-351eKTpoHOB B aTOME.
I'. DnekTpooTpULIATETEHOCTD.

3 (3 6anna). Kucnotasie cBOICTBa HanOOJIee SIPKO BEIPAXKEHBI y BEUIECTBA, POPMYITa KOTOPOTO:
A. CH3COOH. Bb. C:HsCOOH. B. CisH31COOH. TI'. HCOOH.

4 (3 6anna). T'napoxcun meau (I1) B3aumMoaeicTByeT ¢ BemecTBOM, (hopMysia KOTOPOTo:
A.H2O. B.KOH. B.H;SOs. T.Na2O.

5 (3 6anna). HazBanue Bemectsa, opmyna koroporo NHsHCO3:
A. TI'mapokap6onar Hatpusi. b. Kapbonar ammonus. B. I'mapoxapbonar ammonus. I'. I'mapokcu aMMOHHS.

6 (3 6anna). Nounoe ypasuenue peakimu MgO + 2H' = Mg?* + H20 cooTBETCTBYET B3aNMOICHCTBHIO:
A. Marnus u cepHoit kuciotel. b, Okcuma Maruust 1 a30THOM KuciaoTel. B, I'mapokcuna maruus u
cossiHoi kucnoTsl.  I'. KapOoHnata Maruus u yrojbHOM KHCIIOTBHI.

7 (3 6anna). Xmopun xenesa (I11) B3aumoaeiicTByeT ¢ BeliecTBOM, opMyiia KOTOPOTo:
A.NaOH. B.Zn. B.AgNOsz. T. Bce oTBeTHl BEpHBI

8(3 6aJma) CDopMyna BellecTsa X B TEHETHUECKOM sty
Fe -—-> FeCl, -—+ Fe(ORH), —~) X —> Fe:
A. Fe(OH)s. B.FeCl. B.FeO. T.Fe0s.

9 (3 fanna). Ilepexox S — S MOXKHO OCYILECTBUTE
[IPY B3aMMOICHCTBUM BEIECTB, (POPMYJIBI KOTOPBIX:
A.NaaSu HCl1. B.HSuNHs:. B.H:SuHO. TI.H2SwuOs;.

10 (3 6anna). Dopmyna BemecTB X B TEHETHUECKOM PSILy
C—CHs—X—CsHe:
A.CH3Cl. B.CH3NO,. B.CsHiz. TI.CoHa.

YACTD b. 3ananus co cB000JHLIM 0TBETOM

11 (12 6annoe). Harumure ypaBHEHHS PEeaKIUi, C IOMOIIBIO KOTOPBIX MOYKHO OCYIICCTBUTH
MIpEeBpaLICHUS:

Si— SiO2— NazSiO3— H2SiOz— SiOs.

Bribepute u paccMoTpuTe 0JHO U3 ypaBHeHH ¢ Touku 3penust OBP, npyroe — B cBete TO/I.

12 (4 6anna). Kaxoii u3 ra3os 3aiimet Ooubiinii 06beM (H. y.): 10 T xsopa unu 5 r kucnopoaa? OTBet
MOJITBEPIUTE PACUCTAMHU.

13 (4 6anna). CoctaBpTe ypaBHEHUS pEAKIUi NOTYYSHHSI TUAPOKCHA KAIBLIUI HE MEHEe YeM TpeMs
cnocobamu.
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