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Conep:xxanue PaGoueii nporpammbl

Ha3Banue pa3gena

CtpaHuubl

IlosicHUTENnBHASA 3aIIUCKA.

- MeCTO Y4eOHOro npeamMera B Y4eOHOM IIaHe (KOJIMYECTBO YaCOB, HA KOTOPOE PacCYnuTaHA
Pabouasi nporpaMma B cOOTBETCTBHH € Y4UeOHBIM INIAHOM, KAJICHIAPHBIM Y4eOHBIM rpadgukom,
000CHOBaHME YBeJIHYEHHUS KOJIMYECTBA Y4eOHBbIX 4ac0B (IIPH HEOOXOAMMOCTH);

-MCI0JIb3YyeMblil Y1e0HO-MeTOANYeCKHIi KOMILIEKT (B KOTOPOM 10JIKHBI ObITh YKa3aHbI BBIXO/HbIE
JAHHbIE MAaTePUAJI0B, IPOrPaMM, YU4eOHBIX OCOOMH M T./1.), BKJIKYas JJIEKTPOHHBIE pecypc, a
TaK:Ke JOMOJHHUTEIbHO UCII0JIb3yeMble HH(POPMALIMOHHBIE PecypChl;

- IJTaHUPYEMbIe pe3yIbTaThl OCBOEHUS Y4EOHOT0 IpeaMeTa, Kypca;

- ¢opMBbI, NEPHOANYHOCTD M MOPSAI0K TEKYIIero KOHTPOJISA YCIIeBAeMOCTH M IIPOMEKYTOYHOM
arrecTanuu ody4yawmuxcs (corsiacHo JokaabHomy akty 'bOY COII Ne 564)

OcHOBHOE cojiepkaHue y4eOHOro mpeaMera

Tematuueckuil TIaH ¢ yKa3aHUEM KOJIMYECTBA YaCOB, OTBOJUMBIX HAa OCBOEHHUE Ka)IOH TEMBI.
Tabiuma

KanengapHo-remaTudeckoe nNjiaHUupPOBaHHeE.
Tabiuma

ITPMJIOXKEHN A

Ta6muua KTII qyis a5nekTpoHHOH BepcHH KypHaia

IIpunaraercs
(Excel)

IMPUJIOKEHMUE 1. IlpumepHas nporpaMMa 1o npeamMery

IMPUJIOKEHMUE 2. JInct KOppEeKTHPOBKH

HNPUJIOKEHMUE . MeToanuyeckue peKOMEHIAUUM VISl UM TeJIell 10 MpenoaaBaHuIo npeaMera u
OLICHMBAHUS Pe3yJIbTaTOB

IIpunaraercs

PAAOHA CAHKT-NETEPBYPTA, Kopcakosa HuHa JleoHoBHa, [IMpekTop
28.02.2023 16:49 (MSK), Ceptucmkat 00C8A1966BA53ABIF49AC02A52C076F92E
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IHosicHuTeIbHAA 3alIUCKA.
Hacrosimass mporpamma nmo XMMUWW  npennasHauena i ydanmxcs 11 kigacca, OCBaMBAarOIIMX OCHOBHYIO 00IE00pa30BaTEeNbHYIO MPOrpaMMy
cpeaHero oodmero obpazoBaHus Ha 0a3oBoM ypoBHe Ha ocHoBaHuM PI'OC, cocraBieHa Ha OCHOBE HOPMATHUBHO-IPABOBBIX JIOKYMEHTOB,
COOTBETCTBYET BbIOpanHOMYy YMK:

e [IpumepHo#i mporpamMmsel 1o y4eOHbIM mpeameram. Xumus .10 — 11 kmaccel: mpoekT. - 2-e u3a. - M.: IlpocBemenne, 2011. - 88c. - (CtangapTsl
BToporo nokosnenusi) ISBN 978-5-09-025777-0. Cpeanero obriero o0pa3oBaHusl.

® ABTOpCKO# IIporpamMmsbl cpeHero (IoJIHOTo) o0mero oopasoBanus mo xuMun X — X| kiaccel. ABTOPCKHI KOJUIEKTHB IO PyKOBOJICTBOM TIpodeccopa
H.E.Ky3nenoBoi

Crpykrypa nanHoi Paboueii mporpammsel cooTBeTcTBYeT [lonoxenuto o Paboueii nporpamme 'BOY COIL Ne 564, mpukas 42.1-O ot 01.06.2020
roja

Mecto kypca «Xumusi» B 6a3ucHoM yueOHOM (00pa3oBaTeIbHOM) IIJIaHE.

e Palbouas nmporpamma paccurtana Ha 68 yueOHBIX 4acoB (2 yaca B HEJIETIO).
e Palouas mporpamma OpUEHTHPOBAHA HA UCIIOJIH30BaHUE YU€OHO-METOAMUYECKOTO KOMIUIEKCA CPpeIHEro(I0THOr0) 001ero oopa3oBaHus M0 XUMUU JIJIst
10 — 11 kJtaccoB, cO3JaHHOTO aBTOPCKUM KOJUIEKTHBOM 1101 pykoBozcTBoM mipod. H.E.Ky3uemnosoii.

Hcnonb3yemble yueOHUKH U TIOCOOHUS.

1. Kysznenosa H.E. Xumus: 11 xnacc (6a3oBbiii ypoBenb): yueoHuk / H.E.Ky3nenosa, A.H.JI€skun, M.A.lllaranos; nox pexa. npod. H.E.Ky3uenosoii. -
M.: Benrana-I'pag, 2018. - 208 c.: u.
2. Kysnemnoa H.E., JlutBunoBa T.H., JI€Bkun A.H. Xumusa: YueOuuk mns ydamumxcs 11 kmacca oGmieoOpa3oBaTelbHbIX YUpekAeHUN (TpodribHBINA

ypoBeHs): B 2 u. U.1 / [Tox pen. npod. H.E.Ky3nenosoii. - M.: Benrtana-I'pad, 2018. - 240 c.: un. Kyzneuosa H.E., Jlursunosa T.H., JI€Bkun A.H. Xumus:
VYuebnuk mis yuamnmuxcs 11 kmacca o0meoOpa3oBaTebHBIX yupexkaeHuit (nmpoduabHbiii ypoBeHs): B 2 4. U.2 / [lox pen. mpod. H.E.Ky3nenosoit. - M.:
Benrana-I'pad, 2018. - 304 c.: u.

3. Ky3znenosa H.E., JIéskun A.H. 3anaunuk no xumuu: 11 knacc.- M.: Benrana-I'pad, 2018. - 240 c.

Bei0op naHHO# mporpaMMel U y4eOHO-METOAMYECKOr0 KOMIUIEKCa OOYCIIOBJIEH Te€M, 4TO y4deOHBbIe MpOrpamMmbl, YI€OHHUKH M y4yeOHO-METOJIUYECKHe
KOMIUIEKThl 1O xumuu non pea. npod. H.E.Ky3nenoBoil mocTpoeHbl Ha T'yMaHHMCTHYECKOW MapaJurMe pa3BHUBAIOIIErO0 OOYy4YeHHs, Ha CHUCTEMHO-
MHTETPATUBHOM M JIEATEILHOCTHOM Moaxojax, ¢ yuéroMm 3akoHa PD « O6 obpa3zoBaHMM», HOPMATUBHBIX JOKYMEHTOB 00 oOpazoBaHMM MUHOOpHAYKH
Poccun. VYdeOHO-MeTOMMUECKHE KOMIUIEKTHI IO XHMMHH oTpaxaroT TtpeboBanus DKI'OC, denepanpbHOro rocyaapCcTBEHHOTO CTaHAapTa OOIIero
obpazoBanusi, DyHIaMEHTANTBHOTO sApa CoOJEpX)aHMUA O0mero oOpa3oBaHUs, COACpPKAHUS MPUMEPHON NpPOrpaMMbl MO XUMHHM OCHOBHOTO OOILIEro

oOpazoBaHus.
B yueGHo# mporpamme u ydeOHMKaxX OTUETIMBO NMPOBEJCHBI aBTOPCKHE MJIEH M IPUHIIMIIBI, OPUEHTHPOBAHHBIE HA Pa3BUTHE JTMYHOCTU YYCHHMKaA, HA
OTpaXCHUC CHeHI/I(bI/IKI/I XUMHHU KaK HAyKW MCTOAOTOTHI XHUMWYCCKOTO TTO3HAHIA PACKPHITHC OTPOMHOTO TPAKTHHCCKOTO SHaAUYCHIM XUMWI _JI51
rocy, CTBEHHOE BHODXETHOE OBLI.IEOEPABOBATE.,HI:HOE YPE EHWE CPELHSAS OBLLLEOEPA3OBATE/IbHAS LUKOJIA N2 564 AAMUPANTEIACKOIro

o011ecTBa U OTJEIBHOTO YyeJoBeKa, €€ IIPOHHIPHGRAIERHIBOECEPEYPE R IHopkIISHd Miuna NleoHosHa, AnpexTop
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PaGouas mporpaMMa HMeeT 1eIbI0 OCBOCHHE CUCTEMBI 3HAHUM O (PyHIaMEHTAIbHBIX 3aKOHAX, TEOPUSX, (PaKTax XUMHUU, HEOOXOIUMBIX Ul IOHUMaHUS
HAYYHOH KapTHHBI MUPA U CIIOCOOCTBYET PELICHUIO CIEAYIONNX 3a7ad U3y4eHHUs XUMUU Ha CTYIIEHU CPeIHEro (ITOJIHOro) 001ero oopa3oBaHus:
- OBJIQJICHHE YMEHMSIMH: XapaKTEpHU30BaTh BEIIECTBA, MAaTEPHAbl M XUMUYECKUE PEAKIIMH, BBIIOJIHATH JIA0OpATOPHBIE SKCIIEPUMEHTHI; MPOU3BOIUTD
pacy€Thl M0 XUMHUECKUM (POPMYJIaM B YpaBHEHHSIM; OCYILECTBIIATH TOMCK XUMUYECKOH HH(OpPMAIMK U OLIEHUBATH €€ JJOCTOBEPHOCTb;

= Pa3BUTHUE IIO3HABATCJIbHBIX ITPOLCECCOB, MHTCICKTYAJIIBHBIX W TBOPYCCKUX CIIOCOOHOCTEN B IMponecce M3y4CHUA XHUMHYCCKOU HAayKHU U e€ BKIIaJa B
TEXHHUYSCKHUI IIpOorpecCc NMBUIMU3ALUHN;

- BOCIHTaHHE YyBCTBA OTBETCTBEHHOCTH 32 MPUMEHEHHE MOTYYCHHBIXX 3HAHUNA U YMEHUN U YOEKIEHHOCTH B TOM, YTO XUMHUSI — MOUIHBII HHCTPYMEHT
BO3/JCICTBUS HA OKPYXKAIOUIYIO CPENY;

- T[pUMEHEHHE TOJYYCHHBIX 3HAHWUU W yMeHHH s 0e30macHoi paboThl B JabopaTopuu, OBITY M Ha MPOU3BOJCTBE; PEIICHHS MPAKTUYECKUX3azad B
IIOBCEHEBHOM KU3HHU; NPEAYNIPEKACHUSA ABICHNUN, HAHOCALIUX BPEJl 30POBBIO YEJIOBEKA U OKPYKAOLIEH Cpelie.

[Iporpamma kypca 11 kmacca mpezacraBiieHa YeThIpbMSI pasnenamu: «TeopeTndeckue OCHOBBHI oOmIeil xumuny», «BemecTtBa 1 ux cocraBy, «MeTausl,
HEMETaJUTbl U MX COCIMHEHHs» U «MeToabpl HaydHOro Mo3HaHus». [lepBbie 1Ba paszzenia MOCBALIEHB YHUBEPCATU3AUN TEOPETUUECKUX OCHOB OOIIEH U
OpPraHMYECKON XHWMHUH, Pa3BUTUI0 TEOPETHUYECKUX CUCTEM 3HAHHMI O BeIIeCTBaX M XHMHUYECKHUX PEaKIMsIX Ha OCHOBE OOOOIIEHUS M TEOPETUYECKOTO
OOBACHEHHS, ONMUPAIOIIMXCSA Ha (yHIAMEHTAIbHBIC TOHSATHSA, 3aKOHBI U TEOPUU XUMHUHU. Bemymias poyib B PacKphITUU COJEpKaHUS ATOTO maTepuaia
MPUHAJICKUAT DIEKTPOHHOW TEOpUH, MEePHOJUYECKOMY 3aKOHY M CHCTEME JJIEMEHTOB Kak HauOoliee OOIIMM Hay4YHBIM 3aKOHAM XUMHH. 3]IeCh Ke
MOKA3bIBACTCS UX 3HAUCHHE B MO3HAHWM MHPA BEIIECTB U WX MPEBpAIlCHHI, B Pa3BUTHH HAyKH, MPOMU3BOJICTBA W mporpecca odmiectBa. [locme ocHOB
HEOPraHUYeCKOW XMMHUU JAeTCsl MaTepHall, PAaCKPhIBAIOLIMI B3aUMOCBSI3b OPraHMUYECKUX U HEOPTAHMYECKUX BEIIECTB U XUMUUYECKUX PEAKIIUM.

[Iporpamma aHHOTO Kypca MO CPAaBHEHHUIO ¢ IIPOrPaMMOM OCHOBHOM IIKOJIBI TIpeArnoiaraetr 0osiee riy0oKoe M3ydeHHe 3aKOHOMEPHOCTEH MpOTEeKaHUs
OOMEHHBIX W OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIMA B BOJHBIX PACTBOpPAX, PACCMOTPEHHE OOBACHSIONIMX WX TEOPHH, a TaKkkKe IeMOHCTpAIuu
Hay4YHOT'O U MPAKTHUYECKOTO 3HAYEHUsI MPUOOPETEHHBIX 3HAHUH.

B packpbITu TeopeTuyecKkux npodiaeM akIeHT cAeNiaH Ha CTPYKTYPHUPOBAHUH YI€OHOTO MaTepHalia U BhIJICICHNUHN TTIaBHOTO.

C no3unuu enuHCcTBa (PaKTOB U OOBSICHSIONIMX UX TEOPHi, a TAK)KE C TIOMOIIBIO CPABHUTEILHOTO 0000IIEeHNS JaeTcsi 0030p M CUCTEMATHKA XHMMHU Y€CKIX
AIIEMEHTOB M UX COSAMHEHUN, PACKPHIBAIOTCS OCOOCHHOCTH CTPOEHHUS M CBOWCTB METAJUIOB W HEMETAJUIOB. PackphiThe KiacCHU(PHUKAIMU U B3aUMOCBSI3H
OPraHWYECKUX W HEOPTaHMYECKUX BEIIECTB U PEAKIUH, WX POJIM B KMBOM M HEKHUBOU MPHUPOJIEC CIOCOOCTBYET (hOPMHPOBAHUIO XUMHUUYECKOW KapTHUHBI
MPUPOJIbI U €CTECTBEHHOHAYYHOM KapTHUHBI MUpPA KaK OCHOBBI HAYYHOTO MHUPOBO33peHHUs. BakHBIM YCIOBHEM 3TOr0 MO3HABATEIBHOTO MPOLECCa SIBIIACTCS
MEXIIpeMETHAsT WHTErpamusi, 0o000IMeHHe M CUCTEMATU3AlMs 3HAHWK O BEIIECTBE M XUMHUYECKOW PEaKIMH, MOJITBEPKIAONINX CYIIECTBOBAHUE OOIIHUX
3aKOHOB TIPUPO/IbI (3aKOH COXPAHEHUS MACChl U DHEPTHH, IEPUOANYECKUIA 3aKOH U JIp.) U KaTeropuil (MaTepus, B3aUMOJEHCTBUE U 1Ip.).

[IpuknagHoil acekT XWMHUHU, €€ POJb B JKU3HU YeJIOBeKa HamOoJiee TMOJHO OTPAKEHBI B 3aKIIOYMTEIBHOM 4YacTH Kypca. 3/1ech JaHO 0000IeHue
€XHOJIOTUYECKHX OCHOB COBPEMEHHOTO MPOM3BOJICTBA HA MPUMEPE OTIEIbHBIX MPOU3BOJACTB U OTpACiCil MPOMBIIIJICHHOCTH, MOKa3aHa POJib XUMHUH B
perieHuu TIO0ATBHBIX TPoOeM denmoBeuecTBa. IlpakThueckass HampaBICHHOCTh COJIEPKAHHUS ATOW TEMBbI, PAaCKPBIBAIOMICH CBSI3b XUMHH C JKU3HBIO,
MOKa3aHa MPU U3YYCHUH CHHTE3a HOBBIX BEIIECTB U MAaTEPUAIIOB, HEOOXOAMMBIX IPOU3BOJICTBY, COBPEMEHHOMY OOIIIECTBY U YEIIOBEKY.

Bwmecte ¢ Tem B kypce 11 kiacca, Tak e Kak M B Kypce 10 kiacca, OTpak€HbI MPOOJIEMBI COIIMAIBHOTO XapaKTepa, BBI3BAHHBIC 3arpsi3HCHHEM
OKpY)XaroIel cpeipl XUMUYECKUMHU TMPOU3BOJACTBAMU M OBITOBBIMH OTXOJIAaMH, & TaKKE€ MEpbI, MO3BOJISIIONIME CHU3UTh 9TO HETaTHBHOE BO3JICHCTBUE.
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O6Cy)KI[eHI/Ie OTUX BOIIPOCOB HAIIPABJICHO HAa NOHHUMAHUC TPHUYHUH HAIPSAKCHHBIX 3KOJIOTMYCCKUX chyauHﬁ, Ha pa3BUTUC HNCHHOCTHOI'O OTHOIICHHA
ydamuxcs K IIpUupoac v 310pOBbIO YEJIOBCKA.

[Inanupyemsle pe3ysbTaThl Kypca.

JIn4HOCTHBIE pE3yNIbTATHI:

1. B IIEHHOCTHO-OPUEHTALMOHHON c(epe — BOCHUTAHUE YYBCTBA TOPAOCTH 32 POCCUMCKYI0 XUMUYECKYIO HAYKY, T'YMaHHU3Ma, 11eJIeyCTPEMIIEHHOCTH;
2. B TPYIOBOH chepe — rOTOBHOCTHh K OCO3HAHHOMY BHIOOPY JalibHEHIIEH 00pa30BaTeIbHON TPACKTOPHUH;

3. B II03HaBaTeNbHOH chepe — yMeHHe yNpaBIATh CBOEH MO3HABATEIbHON AEATEIbHOCTHIO.

MertanpeameTHble pe3yIbTaThl:

1. ucriosb30BaHNE YMEHUHN M HAaBBIKOB PA3JIMYHBIX BUJIOB I03HABATEIbHOM 1EATEIHOCTH, IPUMEHEHHE OCHOBHBIX METOJIOB IIO3HAHUS (CUCTEMHO-
MH(POPMALIMOHHBIA aHAIIN3, MOJCITUPOBAHKE) ISl U3YUEHUS Pa3IMIHBIX CTOPOH OKPYXKAIOeH NeHCTBUTEIBHOCTH;

2. HCIIOJIb30BAHUEC OCHOBHBIX MHTCJUICKTYAJIbHBIX onepauﬂﬁ: (1)OpMI/IpOBaHI/Ie TUI10TC3, aHAJIU3 U CUHTEC3, CPDABHCHUC, 0606H_[6HI/IG, CucreMaTru3anusi,
BBIABJICHUC TPUYNHHO-CJICACTBCHHBIX CBH3€I71, IIOMCK aHaJIOT'OB,

3. YMCHHUE I'CHEPUPOBATH UACU U ONIPCACIIATL CPEACTBA, HeO6XO,Z[I/IMLIe I UX peaIn3aluu,

4. YMCHUEC OMMPECACIIATE UCIIN U 3aJla4r JACATCIBHOCTH, BBI6I/IpaTB CpeaAcCTBa pC€ain3allvi LECJIN U IPUMCHATDb UX HA IPAKTHKE;

5. HCIIOJIb30BAHUC PA3JIMYHBIX UCTOYHUKOB JJIA MMOJIYYCHUA XHUMHYECKOM I/IH(I)OpMaL[I/II/I, IMOHUMAaHHNEC 3aBUCUMOCTH COACPIKAHUS U (I)OpMBI

npecTaBiIeHus HHPOPMALIUHY OT IeIe 1 KOMMYHHKAIIUU Pe3yNIbTaTa.
[TpenmerHsble pe3ynbTaThl ( HA 0a30BOM YPOBHE)

B MTIO3HABATEJbHOU chepe

JlaBaTh OIPENEIICHUs U3yYEHHBIM IIOHATHUAM;

OIHCBIBATH IEMOHCTPALMOHHBIE U CAMOCTOSITEIBHO MPOBECHHbBIE IKCIIEPUMEHTBI, UCIOIb3YS JJIsl 3TOT0 €CTECTBEHHBIN (PYCCKUI) SI3BIK U SI3BIK XUMHU;
OIMUCBIBATh U PA3JIMYATh U3YYEHHBIE KIACChl HEOPTaHUUYECKUX U OPTaHUYECKUX COCIMHEHUM, XUMUYECKHUE PEaKLIUH;

KJIaccu(UIIUPOBaTh U3yUYeHHbIE OOBEKTHI U SBJICHUS;

Ha6J'IIO,ZIaTI) JACMOHCTPUPYEMBIC U CAMOCTOATCIIBHO IMTPOBOAUMBIC OIIBIThHI, XUMUYCCKUE PECAKIINH, IPOTCKAIOIINUE B IIPUPOJAC U B 6BITy;

ACJIaTh BBIBOABI 1 YMO3AaKJIFOUCHUSA U3 Ha6HIO)IeHI/II\/'I, HN3YUCHHBIX XUMHUYCCKUX SaKOHOMepHOCTeﬁ, IMPOTrHO3UPOBATH CBOICTBa HCHU3YUCHHBIX BEHICCTB I10
AHAJIOTUH CO CBOMCTBAMU N3y4YEHHBIX;

CUPYKTYpUPOBAaTh U3Y4CHHBIH MaTepual,;

UHTEPIPETHPOBATh XUMUYECKYIO HH(OpMAIHIO, TOTyYEHHYIO U3 IPYTUX HCTOYHHUKOB;

OIHCHIBATH CTPOEHUE aTOMOB 37eMeHTOB | — |V meprnooB ¢ CIOIb30BaHUEM ANIEKTPOHHBIX KOH(UTYpAIHii;

MOJEJINPOBATh CTPOCHUE MTPOCTEUINX MOJIEKYJI OPTaHUYECKUX BEILECTB;

B IICHHOCTHO-OPUEHTAIIMOHHOM cepe:

aHAJM3UPOBATh U OLIEHUBATDH MOCIEICTBHS I OKPY’KaIOIEeH Cpeibl OBITOBOI M MPOU3BOJCTBEHHON AEATEIBHOCTH YEJIOBEKa, CBSI3aHHOM ¢
nepepaboTKOM BEIIECTB;

B pr,HOBOﬁ C(l)epe roCYAAPCTBEHHOE BHO[DKETHOE OBLUEOEPA3OBATEJIbHOE YUYPEXXAEHVE CPE[HSAS OBLLEOGPA3OBATE/IbHAS LLUKOJIA N2 564 AOMUPAJITEACKOrO
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® [IPOBOJUTH XMMHUYECKUN HKCIIEPUMEHT;
B chepe PU3NUECKOM KyJIbTyphI
®  OKa3bIBaTh MEPBYIO IOMOIIb IPU OTPABJICHUAX, OKOTAX U IPYIHX TPABMaX, CBA3aHHBIX C BEIIECTBAMU H JIAOOPATOPHBIM 000PYIOBaHHEM.

DOpMBI ¥ IEPHUOJUIHOCTD KOHTPOJIS

Buael u Gopmbl TeKyiero, TeMaTHYeCKOro, MPOMEXKYTOYHOTO, UTOTOBOTO KOHTPOJISI MPOBOJSATCS B BUJE YCTHBIX ONPOCOB, MUCHMEHHBIX MPOBEPOUYHBIX U
CaMOCTOSITENIBHBIX Pa0OT, MPAKTUYECKUX M KOHTPOJIBHBIX pabOT, TBOpUECKUX padoT. [IpenycMOTpeHo it KOHTPOJIBHBIX paboT - 3 yaca, MPaKTHYECKUX paboT
— 5 yvacos. [1o ’x3aMeHallMOHHBIM TIpeIMeTaM, BbIOpaHHbIM yuamumucs 11 kiacca, mpoBoauTcs cpe3oBas pabora B ¢popmate EI'D.

COJAEPXAHHUE YUEBHOI'O ITPEAMETA

Copneprxanue yueOHoTo npenmera coorBercTByeT TpeboBanmsiM OKI'OC, nemnsam u 3a1a4aM 00pazoBaTeIbHON MPOTrpaMMbl 00pPa30BaTEILHOTO YUPEKACHUS U
CTPOMTCS IO T€MaM B COOTBETCTBUU C YU€OHO-TEMaTHUECKUM IIJIAHOM pabodeil mporpaMmBbl.

Pa3nen |. Teoperuueckue ocHoBbI 001mei xumun. Atom. BemectBo. [IpocTsie u cioxubie BemecTBa. JnemeHT. M3otonbl. Uucno ABoraapo. Mods.
MounspHblii 00beM. XuMHUUYeCcKask peakius. SApo 1 HyKIOHBL. DJIEKTPOH. ATOMHasi opOUTaib. DNEKTPOHHAsI KOH(UTypalis aToMOB. BajleHTHBIE 2IEKTPOHBI.

3aK0oH COXpaHEHUsI MaCChl, 3aKOH MTOCTOSTHCTBA BEIIECTBA, 3aK0H ABorajpo. [lepuoanueckuii 3akon u [lepuonnueckas cucTeMa XMMHYECKUX 2JIEMEHTOB
. N.MenneneeBa. Teopusi CTpoeHUs aToMa.

Pa3nea |1. BemecTBa u ux cocras. CTpoeHue BemiecTBa. XUMHUECKast CBsI3b U ee BUJIbl. KoBaneHTHas CBsI3b, €€ pa3HOBUAHOCTH U MEXaHU3M 00pa30BaHMUsL.
DnekTpooTpuaTebHOCTh. BanenTHoCTh. CTenens okucnenus. Monnas cBsa3b. Metannueckast cBsi3b. Bomopoanast cBsi3b. BeriectBa MosieKyIsspHOTO U
HEMOJIEKYJIIPHOTO CTPOEHUS. AMOpP(HOE U KPUCTAIITMYECKOE COCTOsIHUE BellecTBa. Kpucramueckre pemeTky U uxX TUIbL. [I[puarHbsl MHOTOOOpa3us
BEIIECTB: U30MEPHS, TOMOJIOTHUS, AJUIOTPONus, n3oTonus. KoMmmiekcHble coeilnHEeHusI.

Uucrele BemecTBa U cMecu. MicTiuHHbBIE pacTBOphL. PacTBopuTens 1 pacTBOpEeHHOE BellecTBO. PacTBopenue kak puznko-xuMudeckuil npouecc. CriocoOsl
BBIPaXXEHHSI KOHIIEHTPAIIMU PACTBOPOB: MAacCOBAasi JA0Jsl pACTBOPEHHOTO BEILIECTBA, MOJISIpHAs KOHIEHTpalus. PacTBOpBI 311€KTpOIUTOB. JHcepcHOCTb.
Hucnepcusie cuctembl. KonougHbie pacTBOpSI.

XHUMHYECKUE PEAKIIUU B CHCTEME TTPUPOIHBIX B3auMOCHCTBUN. PeareHTs u mpoaykTel peakunn. Kiraccudukamus opraHM4ecKuX 1 HEOPTaHMUECKUX PEaKITHi.
Tennossie a3 exTh peakiuii. TepMoxumudeckre ypaBHeHHUS peakiinidi. CKOpOCTh XMMUYECKOHN peakiuu. DakTophl, BIUSIONNE HA CKOPOCTh PEaKIIUH.
Karanu3 n katanuzaropsl. OOpaTuMbie 1 HeOOpaTUMBIE peakinu. XuMudeckoe papHoBecue. DakTopsl, cmernaroniue papHoecue. [Ipunmnun Jle-1llatense.
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Teopus 2AEKTPOIUTUUECKON JTUCCOIHAIIUU. DJIECKTPOJIUTHI. AHHOHBI U KaTUOHBI. CHUIIBHBIC U CIa0bIe DJIEKTPOIUTHI. DICKTPOTUTHICCKAS JUCCOIHAITHS.
Crenens aucconuanuu. Peakiimu noHHOro oOMeHa B BOJAHBIX pacTBOpax. Bomopoanslii mokazarens. MHAMKAaTOpHI. ['MApOIN3 OpraHnyecKnX U HEOPraHUIECKUX
COEIMHEHMI.

OKHUCINTEIIFHO-BOCCTAHOBHUTEIIBHEIC pCaKiuu. MeTOI[ SJICKTPOHHOI'O OajaHca. :‘)HGKTpOJ'II/I?;.

Paznea |11. MeTtayuibl, HeMeTaJIbI U UX cOeAMHEeHUsI. MeTayuibl TTIaBHBIX HOJATPYII. XapakTepHble 0COOEHHOCTH MeTallyioB. [loo)keHrne MeTaios B
NepUOANYECKON crucTeMe. MeTasuibl — XUMHUYECKHE JIEMEHTHI U TPOCThIe BelecTBa. PU3NYecKue U XUMHUYECKHE CBOMCTBA MeTa/uioB. O0111ast XapaKTepucTUKa
nienoyHbIx MeTayioB. lllenounsie MeTanbl U ux coenunenus. CTpoeHue, OCHOBHBIE CBOMCTBA, 0071aCTH MPUMEHEHHUSI U TTOTyYEHUE.

O6ma;1 XapaKTCPHUCTHKA IICIOYHO3EMCIIbHBIX MCTAJLJIIOB. H_[eJ'IOIIHOSeMCJIbHLIC METaJIJIBl M UX BaKHEHIITHE COCIUHCHMU. KecTkocTh BOJBI 1 CIIOCOOBI ee
YCTpaHCHUH.

O6mmas xapaktepuctuka 3nemMeHToB |l1-A noarpynmsl. AnoMUHUN U er0 coeAnHEeHHUs. AM(OTEPHOCTh OKCHU/IA M TUAPOKCUAA ATIOMUHUS. ATFOMUHOTEPMHUSL.
[Tomyuenue 1 mpuMeHEHNE aTIOMUHUS.

Merastsl mo6o9HBIX oArpymiL. XKene3o kak mpeacraBuTess d-ameMeHToB. Ayutotponus xene3a. OCHOBHBIE COeTMHEHHS Jkele3a. KauecTBeHHbIe peakny Ha
KaTHOHBI XKeJle3a.

[Tomyuenue u npumeHeHne MetajioB. Koppo3ust MeTaIoB U CriocoOb! 3aIUThI OT HEE.

XapakTepHble 0COOCHHOCTH HEMETAIIOB. [loiokeHrne HEMETAIIOB B IEPUOIMUECKON cucTeMe. HeMeTanmipl — XUMUYECKHe 3JIEMEHTHI U ITPOCTHIE BEIECTRA.
duznueckre 1 XUMUYECKHE CBOMCTBA HEMETAJLIIOB.

FaJ'IOFeHI)I. 061_[[35[ XapaKTepI/ICTI/IKa TaJIOTCHOB — XUMHYCCKHX DJICMCHTOB, HpOCTBIX BCIIICCTB U UX COGHHHGHHﬁ. XI/IMI/I‘ICCKI/IC CBOﬁCTBa nu CHOCO6BI HOJ'Iy’—IeHI/ISI
rajoreHoB. ['amorenoBogopobl. ['amorenuapl. Kuciopoacoaepxaniye COeTUHEHUS XI0pa.

O606H_ICHI/IC 3HAHUI 0 MeTallJlaX U HeMeTaJljIaX. CpaBHI/ITeHLHaﬂ XapaKTCPUCTHKA MCTAJIJIOB, HCMETAJIJIOB U UX COCHHHCHHﬁ. OKCI/II[LI, THAPOKCUIBI U COJIN:
OCHOBHEIE CBOICTBA U CIIOCOOBI IMMOJIYUCHUA. CpaBHI/ITeJ'H)HaH XapaKTECPHUCTHUKA CBOICTB OKCHUOOB U THAPOKCHUIOB METAIJIOB 1 HEMCTAJLJIOB.

HCOpFaHI/I‘-ICCKI/Ie 1 OPraHUYCCKHC BCUICCTBA. HeOpFaHI/I‘-ICCKI/IC BCIICCTBA. OpFaHI/I‘-IeCKI/IC BCIICCTBA. K.]'IaCCI/I(bI/IKaI_[I/IH 1 B3aMMOCBA3b. O606H.[€HI/IC 3HaHUM O
HCOPTaHNYCCKUX U OPTraHUYCCKUX PCaKIHIX.

[Ipon3BOACTBO ¥ IPUMEHEHHUE BELIECTB U MATEPUAIIOB. XUMHUUYECKAsi TEXHOIOTUs. [[pMHIUIIBI OpraHu3auyu COBPEMEHHOT0O IIPOU3BOACTBA. XUMHUYECKOE ChIPhE.
Mertammyeckue pyabl. O01ue crnocoObl MoydyeHsl METaJUIOB. MeTaluTyprusi, MeTaJUTyprHuecKue MpoLecchl. XUMUYecKasi TEXHOJIOTHsI CHHTE3a aMMHUaKa.
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BemiectBa 1 MaTepuaiibl BOKpYT Hac. buoornvecku akTHBHBIE BelecTBa ((pepMEHTHI, BUTAMHHBI, TOPMOHBI). XUMHUS U 310poBbe. CpelcTBa OBITOBON XUMUH.
Motomrre u uucTsmue cpencraa. [IpaBuia 6e3omacHoi paboThI CO CpeicTBaMU OBITOBON XUMHUH. DKOJIOTHYECKHE TPOOIEMbl XUMUH. VICTOYHUKH U BUIBI
XUMHUYECKHX 3arpsS3HCHHI OKPYXKAIoMe cpeibl. XMMHUYECKHE TIPOU3BOJICTBA U UX TOKCUYHBIE, TOPIOYNE M B3PHIBOOIIACHBIC OTXOIbI U BEIOPOCH. XHUMHKO-
IKOJIOTHYECKHE TIPOOSIeMbI 0XpaHbl aTMochepsl, Tuapochepst, turocdepsl. [Tapaukossiii 3¢ dexr. Cmor. Kucnotneie noxau. Pazpyiienne 030HOBOTO CIIOS.
Crtounble BOJIbI. 3aXOPOHEHUE OTXO/I0B.

MeTtobl HaydHOTO MO3HAHUS. OnucaHue, HaOI0IEeHUE, XUMUYECKUI SKCTIEPUMEHT. XUMHUUYECKU aHAIIU3 U CUHTE3 BEIIECTB.
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YUYEBHO-TEMATUYECKUN TIJIAH

Ne HaunmenoBanue pas3zaeinos u teM Bcero B ToM uucine Ha:
/11 JacoB
1ab0paTOPHO-TIPAKTUYECKUE KOHTPOJIBbHBIE Pa0OTHI
paboThI

1. | Pazmen 1. Teopernueckue OCHOBBI OOIICH XUMHUH. 8

1.1 | Tema 1. Baxueime NOHATHS U 3aKOHBI XUMUH. 2

1.2 | Tema 2. Teopus ctpoenus atoma. [lepuoauueckuii 3aKoH 1 6

Ilepuonnueckas cucrema.
2 | Pasnen 2. BemecrBa 1 uX cocrTas. 33
2.1 | Tema 3. Ctpoenue u MHOTOOOpa3ue BEUIECTB. 7
2.2 | Tema 4. Cmecu MpacTBOPHI BEIIECTB. 9 2 1
2.3 | Tema 5. XuMuueckue peakiuu. 17 1
3 | Pa3gen 3. Mertaiibl, HEMETAJLIbI M MX COEIMHEHUS. 24
3.1 | Tema 6. MeTauibl. 8 1
3.2 | Tema 7. Hemerasibl. 5 1
3.3 | Tema 8. Knaccuduxanus u B3auMOCBS3b HEOPTaHUUECKUX U OPTaHUYECKUX 3 1
BCITICCTB.

3.4 | Tema 9. IIpon3BoACTBO U MPUMEHEHHUE BEIIECTB U MAaTEPHAJIOB. 8

4 | Pa3zmen 4. MeToasl MO3HAHUSA B XUMUU. 3 1

Utoro: | 68 5 3
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KAJIEHJIAPHO-TEMATUYECKHH ILTAH.

No HaumenoBanue nzyyaemoi TeMbl OcHoBHOE coJiepkaHue 1o XapakTepucTUKa OCHOBHBIX BUJIOB JI€ATEIbHOCTH
n/n TeEME (Ha ypoBHE Y4eOHBIX IEHCTBUIA)
Hara Tema ypoka. Kou- DJIEMEHT coAepKaHus TpebGoBanust K Koutp | Uadpopmanmonnoe | [1.3.
BO IIPEIMETHBIM OJIBHO | COIPOBOXKJIEHUE,
4acoB pe3yibTaTam - nupoBbIE U
OLIEHO ANIEKTPOHHbBIE
yHasi | oOpa3zoBaTelbHbIE
niesite pecypcbl
JBHOC
Th
VYyamuiics HayduTcs
Pasnen 1. Teopernyeckue ocHOBBI 001IeH XuMuu (8 4acoB).
Tewma 1. Baxkneiimume nousatust u 3aKk0HbI XuMuu (2 yaca).
1.1 | IX- Baxueiiimme nousatus xumuu u- | 1 Marepus. AToMHO- HaseiBath 11 00BsicHAT | YO Ilepnoanueckas §1
UX B3aUMOCBSI3U. MOJIEKYJISIPHOE YUECHHUE. MPUYMHBI MHOTOOOpa3us cucrema
XUMUYECKUI 371EMEHT. MOJIb. | BEILECTB. XAMHUYECKUX
MognsipHas macca. [TpousBoauTH pacyeTsl anemeHToB (IICXD)
1.2 | IX-I OCHOBHBIE 3aKOHBI XUMUU U 1 3aKOH MOCTOSTHCTBA COCTaBa. | Ha OCHOBE OCHOBHBIX P3 3aJa4YHUKHN §2
pacy€Thl HAa UX OCHOBE. 3aKOH COXpaHEHHs MacChl XUMHYECKHUX 3aKOHOB. Nel,2
BEIIECTB. 3aKOH ABOTaapo.
Tema 2. Teopus crpoenus aroma. Ilepuoanueckuii 3akoH u [lepuoanueckas cucrema (6 yacos).
2.1 | IX-1l | CoBpeMeHHBIC TTPEICTABICHUS O | 2 ATOM- CII0KHAs 4aCTHUIA. O0600maTe HOHATHS «S- YO T[ICXD. §3
2.2 | IX-Il | ctpoenuu aToma. XUMUYECKUH DIIEMEHT. opouTanby, Monenu aToMoB.
N3otom. ATomHast opOuTab. | «P-OpOUTATIBY, YO Pecypcel UHTEpHET.
Jlyanu3m 4acTil MEKpoMupa. | «d-opOuTaib.
DneKTpoHHbIE KOoUrypaum
aTOMOB XMMHUYECKUX OmnwuceiBaTh
3JIEMEHTOB. DJIEKTPOHHAS AIIEKTPOHHOE CTPOECHHE
rocynapcreeHib? BB rEnbHEE Vlbe 5l OBLUEOBPA30BATE/IbHAS LUIKOJIA N2 564 AAMUPANTEACKOT
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S-, p-, d-, f-cemeiicTBa AIIEKTPOHHBIX
2.3 | IX-1Il | Ilepuonuueckuii 3aKOH U 2 [Tepuonuueckuii 3aKOH U KOHpUTypammii. YO [ICXD §4
2.4 | IX-Ill | mepuonnyeckas cucreMa B CBETE CTPOEHHE aToMa. IToptper NeO-
TEOPUU CTPOCHHUS aTOMa. Pu3nYeCcKUil CMBICIT XapakTepu3oBaTh J.N.Menneneena. 11
MOPSAIKOBOTO HOMEpa CTPYKTYPY TaOIUIIBI YO Buneodmibsm §4
3JIEMEHTAa U COBPEMEHHOE «Ilepuonnyeckas «Benuknii 3aK0H» Nel2-
OIIPCICIICHUEC CUCTEMA XUMHUYECKUX 15;§5
[leproanueckoro 3akoHa, €ro | dJI€MEHTOB
MHPOBO33PEHUYECKOE U .. MenneneeBa»
Hay4Hoe 3HaueHue. [Ipuunnel | (kopoTkas popma).
W3MEHEHUS METAJUTMYECKUX U
HEMeTa/NTn4ecKuXx cBoicTB B | CpaBHMBAThH
TepUOoIax U Ipynmnax. AIIEKTPOHHOE CTPOEHHE
2.5 | IX-IV | Pemenue 3agau. 1 3agaun Ha HaXOXKICHUE aTOMOB 3JIEMEHTOB 3aJJaYHUKH TeTpa
Macchl, 00beMa U KOJMYECTBA | MAJIBIX U OOJBIINX PK3 b
BEIIECTBA 110 yPaBHEHUSIM MIEPUOJIOB.
XMMHYECKHUX PEAKIUH.
2.6 | IX-IV | O600menne 3HaHMA. 1 DrekTpoHHbIe KoH(urypanuu | ONpenensiTs NOHATHS: CP [1CX3. TeTpa
aTOMOB XUMHNYECKNX «XMMHUYECKHH DJIEMEHTY, Mopenu aToMOB. b
JJIEMEHTOB. DJIEKTPOHHO- «IOPSIAKOBBIIT HOMEPY, Pecypcel MHTEpHET.
rpadpudeckue GopMyJibl «MaccoBOE YHCIION,
aTOMOB 3JIEMEHTOB. «H30TOIY,
N3MeHeHus cBOWCTB «OTHOCHTENBHAS
XUMHUYECKUX HJIEMEHTOB B aTOMHasi Maccay,
TpyIIax u Neproax. «QNEKTPOHHAs
000JI09Kay,
«QJIEKTPOHHBIN CIIOI,
«AIEKTPOHHAs
opOuTaby,
«repuoandecKas
CHUCTEeMa XUMUYECKUX
AJIEMEHTOBY.
IIpoBOaUTE pacyeTsl 110
XUMHUYECKHM (popMysiamMm
U ypaBHEHUSIM.
€YAAPCTBE} HOE Y4PEXKAEHNE CPEAHA OBLIEOEPASOBATERGHAR HIKONA N 564 ARMUPASTERCKOT

f HHOE BIORXXETHOE-OBIHEOBPASOBATE b
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[Tonp30BaTbCs
uHpopmanuen u3
JIPYTHX UCTOYHHUKOB.
Panen 2. BemectBa u ux cocrtaB (33 vaca)
Tewma 3. Ctpoenne 1 MHOTooOpasue BeniecTs (7 4acoB).
3.1 | X-I XUMHYECKas CBI3b U €€ BUIILIL. 1 AToMHas opOUTab, O06001AaTs HOHATHUS: YO [ICXD. §10,1
KoBasientHas cBs3b. rHOpUIN3aIHsT OpOUTAICH. «KOBaJICHTHAs Mopenn 1;
BaneHTHbIe 371€KTPOHBI. HEMOJISIpHAsl CBSI3bY, KPUCTAITTUYECKIX Nel,3,
BanenTHocTh. B030yX/I€HHOE | «KOBaJICHTHAS MOJIAPHAS peIeToK 5}
COCTOSIHHE aToMa. CBSI3b», «MOHHAS CBS3bY, pa3IMYHBIX
KoBanenTHass xumuaeckast «BOJIOPOJTHAS CBSI3bY, BEIIICCTB.
CBSI3b U €€ KIaccu(puKaus «MeTaNInYecKas CBS3bY,
10 MEXaHU3My 00pa30BaHUs, | «AOHHAS
ANEKTPOOTPHUIATETLHOCTH, IO | KpUCTANINYecKas
Croco0y MepeKphIBaHUS pelIeTkay. «aTOMHAs
opOuTanei, Mo KPaTHOCTH. KpHUCTAIITTNYeCcKast
CBolicTBa KOBaJIEHTHOM peleTkay,
XUMHYECKOH CBSI3U: «MOJIEKYJISIpHAS
HACBIIIIEHHOCTb, KpHUCTAIITTNYeCcKast
MOJIIPU3YEMOCTD, perreTka,
HaIpaBJIEHHOCTD B «MeTaJuInYecKas
MIPOCTPAHCTBE. DHEPTHUS KpUCTAJTUIECKast
CBSI3H. permieTkay.
3.2 | X HonHas u merannnueckas 1 Honnast xumudeckasi cBsizb 1 | MoznenupoBats YO T[ICXD. §11
CBSI3H. HOHHBIE KPUCTALTNYECKUE CTPOCHUE BEIIECTB C Moaens nOHHOH 1
peueTku. Meramueckas KOBAJICHTHOW U HOHHOU METaJUIM4ECKOU
XUMHUYECKast CBSI3b U cBs3b10. ONMCHIBATH KPUCTATUICCKIX
METAITUYECKHE CTPOEHHE KOMIIJIEKCHBIX PELIETOK..
KPUCTAJUIMYECKHUE PELIETKU. COCIMHECHUM.
CaoiicTBa BellecTB ¢ HOHHOK | Mcnonb30BaTh BHYTpHU- U
U METaJUTHYECKON MEXKIPEMETHBIE CBSI3H.
XUMHUYECKOH CBA3BIO.
3.3 | X-ll BemecTBa MOJIEKYISIPHOTO H 1 Kpucranmmieckue pemerku CP I[ICXD. §12,
HEMOJIEKYJIIPHOTO CTPOEHUS. BELIECTB C KOBAJIEHTHON . Mognenun Ne2.3,
CBs3bI0. MoneKymsipHas MOJIEKYJISIPHBIX, 6
rocynapcTeeHHOE GG HEE SR T ESEESHEA e nbkioE yupEXnEHME cPEHAs oBLiEOEPAZ0BATENEH MR Aa KOS RifMupAnTEIICKOT
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Pa3Hble BUABI CBA3EN B OJHOM KPUCTAUINYECKUX
BEIIECTBE. PEIIETOK.
OOpa3ibl BemecTs
MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO
CTPOCHHSI.
34 | Xl Amopduoe u kpucramumdeckoe | 1 Kpucrananueckue pemerku YO [NCXD. §12,
COCTOSIHHE BEIIECTBA. BEIIIECTB C KOBAJIEHTHOU J1. O6paz1s Neg
cBs3b10. Kpucrammmueckoe u KPUCTAJUTMYECKUX U
amMop(HOe BEIIECTBO. aMOp(HBIX BEIIECTB
Bonopoanas cBsi3b u ee
paszHoBuaHOCTH. Enunas
MPUPOJIa XUMHUYECKUX CBSI3CH.
3.5 | X-lll | MHOroo0Opa3ue BEIIeCTB U €ro 2 Annorponus. M3omepus. YO [ICXD. §14
3.6 | X-lll | mpuunHkL I'omosnorus. CP Monenu Monekysn
HU30MEpOB U
TOMOJIOTOB.
. Homyuenue
AJUTOTPOITHBIX
Moaudukamit
CEPHI.
3.7 | X-IV | KoMmiekcHble COEIUHEHUS. 1 KoMmnekcHble coeJUHEHNS. YO . KpacHas u §13,
KommnexkcoobpaszoBarens. JKENTast KPOBSIHBIE Nel,2
Jluragael. BHemHusasa u COJIH.
BHYTpEHHSIS chepbl.
Jucconmanusi KOMIJIEKCHOTO
COCTMHCHMUSI.
Tema 4. Cmecu u pacTBOpHI BemiecTB (9 gacoB).
4.1 | X-IV | Yuctsle BemecTBa U CMECH. 1 BemectBo. Cmech. da3a. OnuceIBaTh MPOLIECCHI, YO J1. O6pa3sis §15,
MIPOUCXOSIINE TIPU YUCTBIX BELIECTB U Ne2,3
PacTBOPEHUH BEIIECTB B cMmecei.
4.2 | XI-1I | UcTurHBIC PaCTBOPHI. 1 HctrHHBIE U KOJIOUIHBIE Boze. HabmonaTs u YO J1. PactBOpeHme §16,
PactBopenue. pactBopbl. PacTBOpUTEND M ONUCHIBATh XMMUYECKUE OKpalIeHHBIX No5
pacTBOPEHHOE BEUIECTBO. peakiuu. BELIECTB B BOJIE.
KoHuenTparus pacTBopos. Jlenats BBIBOABI U3
MaccoBas nons. Mosnsipanass | pe3yabTaToB
[OCYAAPCTRE ANTEACKON
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4.3 | XI-Il | IlpurotoBnenue pacTBOPOB C 1 IIpakr.pabora Nel. XUMHUYECKUX OIIBITOB. MepHbie KOJIOBI, g.l,cT
3aIaHHOM KOHIICHTpaIMEH. [IpaBuna TeXxHUKHU VYyacTtBOBaTh B [P BOJIa, pacTBOpUMbIEe | p.112
0€30MMacCHOCTH MPU COBMECTHOM B BOJIC COJIM, Bechl U | - 113,
BBITIOJTHEHUH JTAHHOW paboThL. | 00CYXKIeHUU Pa3HOBECHI. TeTpa
CnocoObl BEIYUCIICHUS pE3yIbTaTOB OIBITOB. ITb
MOJISIPHOM U MPOILEHTHOM [IpoBOIUTH pacueTsl 1O
KOHIICHTPALlUU PACTBOPOB. XUMHYECKUM (hopmMyriam
4.4 | XI-lll | Pemenue skcnepuMeHTaIbHBIX | 1 [IpakTt.pabora Ne2. Y YpPaBHEHUSIM. HNHcTpyKIus. TeTpa
3a7ad. CrocoObI BEIYHUCIEHNS I1P MepHnbie K0JIOBI, b
MOJIIPHON U IPOLEHTHOMN BOJIa, PACTBOPHUMBIE
KOHIICHTPAILIUU PACTBOPOB. B BOJIE COJIU.
4.5 | XI-1ll | PacTBOpHI 37€KTPOIHUTOB. 1 DIEKTPOIUTHI U YO . KauecTBeHHbIE §28,2
HEAJIEKTPOJIUTHL. peaKiuy Ha UOHBI. 9
Jlucconuanus CHIIbHBIX U
CJ1a0BIX 3JIEKTPOJIUTOB.
CBoiicTBa pacTBOpPOB
AJEKTPOJIUTOB.
4.6 | XI-IV | lucriepcHble CHCTEMBI. 1 Omnpenenenue u YO . Ddbdexr §15
Komoniaeie pacTBOpHI. KJIaCCU(PUKALIHS TUCTIEPCHBIX Tunnans. O6pasisl
cucuteM. B3Becu, 3011, reiu. MEAUIIMHCKHX,
Crnenuduueckue cBOMCTBa KOCMETHUYECKUX,
KOJUIOMHBIX cUCTeM, d(hPexT MUIIEBBIX 30JIEH,
Tuapansa. 3HadeHue rejieii, ICTUHHBIX
KOJUTOMIHBIX CUCTEM B JKU3HH pacTBOpOB.
YeJloBeKa.
4.7 | XI-1V | Pemenue 3a1a4 Ha pacTBOPHI. 1 3a1aun Ha HAXOXKIIEHHUE 3aJaUHUKH g.1,cT
MacChl paCTBOPEHHOTO PK3 p.101
BEIIECTBA U PACTBOPUTEIIS. -104,
Haxoxnenne maccoBoi u TeTpa
00BEMHOI 10N b
pPacTBOPEHHOT'O BEIIECTBA.
4.8 | XlI-1 | O600menue 3gauwnii mo remam 2 | 1 CucremaTu3anusi MmaTepuasa CP T[ICXD. KOHCII
—3. 1o reMaM: «CTpoeHue JM. EKT
atoMa» u «CtpoeHue
BemiecTBay. OtpaboTka
TEOPETHUYECKOro MaTepuaia B
MOCYAPCTBE y HOE YYPEXXAEHUE CPEAHSAS OBLIEOEPAZOBATENILHAS LIKOJA NO 564 AAMUPANTEACKOL

PAIAOHA CAHKT-METEPBYPIA, Kopcakosa HiHa JleoHoBHa, [IupekTop
28.02.2023 16:49 (MSK), Ceptucmkat 00C8A1966BA53ABIF49AC02A52C076F92E




IToaroroBka K KOHTPOJIBHOMI
pabore.
4.9 | XlI-1 | KoutponbHas pabota Nel. 1 KP I1CX0.
Tema 5. Xumudeckue peakiuu (17 gacos).
5.1 | XlI-1l | CymHoCTh M KaccupuKamms 1 Knaccudukanms xumuueckux | HaGmronats u YO J1. Peakumm §19,
XUMHUYECKHUX PEaKIUii. PEaKIMii: IO YUCITY M COCTABY | OMUCHIBATH XUMHUECKUE COeIMHEHMUS, Ne 3,6
pearupyromux BemecTs; Mo peaKIuy. 3aMeleHus,
M3MEHEHHIO CTETIEHU ApryMeHTHpPOBAThH pasoKeHus u
OKHCIJICHHSI SJIEMEHTOB, BBIOOD KJIacCHU(pHUKALUH oOMeHa.
00pa3yIoNIMX BEIIECTBA; MO XUMHUYECKHUX PEaKIUi.
TeroBoMy 3¢ deKry; o OOBACHATD: MIPOLIECCHI,
(ba3zoBOoMy cocTaBy MPOTEKAIOIINE
pearupyromumx BemecTs; Mo HPUAIICKTPOIH3E
YUYaCTHIO KaTalu3aTopa; mo pacIIaBoB U pacCTBOPOB;
HAIPaBJICHHUIO; 10 MEXaHU3MY | YCIIOBUS TCUCHHS
MPOTEKAHHUS; TIO BUIY peakmuii B pacTBOpax
SHEpPIUH, MHULUHPYIOLIEH AJIEKTPOJIMTOB JI0 KOHIIA;
PEaKIHIo. YCIIOBHS, BIIHUSIONINE HA
5.2 | XH-1l | TeruoBo#t apdext xumuyeckux | 1 Bo3moxHOCTE IpOTEKaHUS IIOJIO’KECHUE YO Buneogpparment §20,
peakuui. XUMHYECKON peakIny Ha XUMHUYECKOTO «TennoBoit 3pdexr Ne
OCHOBE 3aKOHOB XMMHUYECKOW | PABHOBECHS; YCIIOBUS, XHMHUYECKON 1,24
TepMOIMHAMHKH. Teriora BJIMSIIOIME HAa CKOPOCTh peaKIum.
00pa30BaHUM BELIECTBA. XUMHYECKON peaKIum. .
TerunoBoit a¢ ekt peakuun. | COCTaBIATH CXEMBI DK30TepMuyecKas
Tepmoxumuueckue AIIEKTPOIH3A peakius.
YpaBHEHWUS. AIIEKTPOJIUTOB B ( madposas
HaOmnroneHue 3a ©3MEHEHHEM | pacIulaBaxX M pacTBOPaXx. nabopaTopus
TeMITEpaTyphl B TIpoLiecce [pencka3biBath: SenseDisk
XUMHYECKON peaKinu BO3MOKHOCTH BioChemistri)
5.3 | XIl- | CxopocTh XUMHYECKUX 1 CKOpOCTh TOMOT€HHBIX U IIPOTEKAHUs CP . 3aBucuMoCTh §24,
I peaKIui. reTePOreHHBIX PEaKIIHH. XUMHYECKUX PEaKIMi Ha CKOPOCTH pEeaKIiu Nel
OHeprust akTUBaLUH. OCHOBE UMEIOIINXCS OT KOHLIEHTpauuu u | — 3
BrusiHue pa3nuaHbIx 3HAHUH XMMHYECKOM TEMIIePaTyPBbI.
(hakTOpOB Ha CKOPOCTh TEPMOJIMHAMUKH;
XUMHYECKON PEaKIIUH: HalpaBJICHNE CMEIICHUS
HPUPOJIBI M KOHIIEHTPAIUN XUMHUYECKOTO
rocyfAPCTBEHP o 5 GBI B nan opwEckPAzORATENLHAS WiKONA No 564 AfMUPANTEiCKOT
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TUIONIAIA COMIPUKOCHOBEHHSI | MU3MEHEHHH YCIIOBUI
pearupymoIux BelecTs, MpOBECHUS 00paTUMOit
TEMIIEPATYPHI, XUMHYECKON peaKIlvu;
KaTaJn3aTopoB. PEaKIUIO Cpelbl BOJHBIX
5.4 | XllI- | Karanus. 1 [TonsiTHe 0 KaTanu3arope u pacTBOPOB COJIEH. YO . Paznoxenue §26,
1l MEXaHHU3ME ero ACHCTBHUS. XapaxkTepru3oBaTh MepOKCcHUIa Nel,2
DepMeHThI — OKHCITUTEIHHO- BOJIOpOZia B
OHOKaTaIN3aTOpPHI. BOCCTaHOBUTEJIbHbBIE MPUCYTCTBUU
HNuruéurops! u PEaKIUU KaK MPOIECCHI, Karanmsaropa (
KaTaJTUTHYECKUE SI/IbI. IIPU KOTOPBIX OKCH/JI MapraHia;
U3MEHSIOTCS CTEIIEHU dbepMeHT Karanasa)
5.5 | XlI- | O6paTuMOCTh XUMHYECKUX 1 OOpaTtumbie U HeOOpaTUMble | OKUCJICHHS aTOMOB. YO Buneodparment §19,2
(\Y} peakuuil. XUMHUYECKHE PEaKIIH. [IpoBOUTE pacyeTsl 1Mo «O6patumble 7
XuMHYecKoe paBHOBECHE. XUMUYECKUM (POpMyJIam XUMHYECKHE
YcinoBus cMenieHus U YpPaBHEHUSIM. peaKuum
5.6 | Xll- | Xumudeckoe paBHOBECHE. 1 XMMHYECKOTO PABHOBECHS. YO [Toptper Jle §27
v [Tpunuun Jle Hatense. [Mpunnun Jle latense. [IaTenwe.
3aKOH JeMCTBYIONINX Macc
JUTSL PABHOBECHBIX CHCTEM.
KoncranTa paBHOBecusl.
57 | I-1l Peakimu nosHOrO0 0OMeEHa. 2 DNEKTPOIHUTHI U YO JI. TlpoBenenue §30,
5.8 | I-l HEJIEKTPOJINTHL. peaxkuuii HOHHOTO Ne5
DNeKTPOoUTHYECKAs CP oOMeHa st §30,
nucconuanus. Mexanusm XapaKTePUCTHKU TeTpa
JIFICCOTIMAIINH BEIECTB C CBOWCTB b
Pa3TUYHBIM BUIOM CBSI3H. ANIEKTPOJIUTOB.
OcnoBHbIe TTo0keHusT TI/I.
Kucnotsl, conu, ocHOBaHUS B
CBETE IpeacTaBiIeHuit o J/I.
Peakuuu nonsoro ooMeHa.
KucnoTHo-0CHOBHBIE
B3aUMOJICVICTBHSL.
5.9 | I I'unponus B HEopraHuueckon 1 [lonsTHE «TUAPOIU3Y. YO JI. Onpenenenue §32,
XHAMUH. I'maponus coneit. Paznuunbie XapakTepa Cpelibl C No3.
MyTH MPOTEKAHUS THAPOIN3a MIOMOIIBIO
coJieil B 3aBUCHMOCTH OT UX YHHUBEPCATHHOTO
FOCYIA H 1 HOE YUPEMAEHMUE CPEAHAS. O5WEOERA30BATEREHAI AN 564 ApMuphaTEiickor
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5.10 | I-11 I'upponus B oprannueckoi 1 ruaponus. I'maponus YO . T'maponns §32,
XUMUH. OpPraHMYECKUX BEILECTB. Kpaxmala moJ No6
buonorunueckoe 3HaueHune JIEVCTBUEM
TUIPOJIN3a B OPraHU3Me bepMeHTa aMuIasbl.
yenoBeka. Peakunn
TUAPOJIN3a B
MTPOMBIIIIJICHHOCTH.
5.11 | I-IV | OkucnuTenbHO- 2 OBP. Okucnenne u YO J1. OKucauTenbHbIC §33,
5.12 | I-IV | BoccTaHOBUTEIILHBIC PEAKIIHH. BOCCTaHOBJICHHE. CBOMCTBa No2.4
Oxkucnurenu u CP IepMaHraHara §34,
BOCCTaHOBHUTEIIH. KaJMs B Pa3JIMYHBIX | TeTpa
CocraBneHue ypaBHEHUI cpenax. Ib
OBP meT0110M 3JIEKTPOHHOTO
Oananca. BiusHue cpensl Ha
nporekanue OBP. OBP B
OpPraHMYECKON XUMUHU.
5.13 | 1I-1 DIEeKTpOIHU3. 2 DIEeKTPOIU3 KaK YO BuneodparmeHnTsr §36,
5.14 | 111 INEKTPOXUMHUYECKUI «DIIEKTPOIIU3», Nel
nporiecc. CocTalieHue cxem Cp «[Ipumenenue §36,
JJIEKTPOJIN3A. JJIEKTPOJIU3a» No2.3
5.15 | lI-II Pemenue 3amau. 1 Pacuernrsle 3amauu mo 3aJJaYHUKHA TeTpa
XUMHUYECKUM (hopmynam u PK3 Ib
ypaBHEHUSAM. 3a/1a4M Ha
N30BITOK U HEOCTATOK.
5.16 | lI-II O060011IeHNE 3HAHUN 10 TEMaM 1 CucremaTtu3zanus Matepuana CP JIM KOHCI
4-5, o Temam: «Cmecu u eKT
PacTBOPHBI BELIECTBY U
«XUMHYECKHE PEAKITHI.
OTtpaboTka TEOPETUIECKOTO
Marepuaia B paMKax JaHHOU
Tembl. [TonaroroBka k
KOHTPOJIbHOU paboTe.
5.17 | -1l | KonTponbHas padoTa Ne2. 1
KP
Pazpnen 3. Mertasuibl, HeMeTasuibl U UX coequHenus (24 yaca)
Tema 6. Metasmisl (8 yacos).
6.1 | [-111 ‘ Merauipl — XUMHYECKHE Hlx)é-ynAPCTBJE d!@iﬁﬁ’&hﬂbﬂﬁnﬂlm’ﬂwmuﬂokxﬁmﬁhﬂﬁmme 564 Aq,mlpjmﬁ%ﬁdkor
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3JIEMEHTHI U IPOCTHIE BEIIECTBA. JA.N.Menneneesa. MEXIIPEIMETHBIE CBA3U. METAJJIOB U UX
MeTtamuueckas CBSI3b. O0600ware 3HaHUS U COETUHEHUH.
Oo6mue pusznueckue JIENIaTh BBIBOJIBI O Monenu
CBOICTBa METaJLJIOB. 3aKOHOMEPHOCTSIX KPUCTAITTUYECKIX
W3MEHEHUI CBOWCTB pELIETOK METAJIJIOB.

6.2 | -1V | MeTauisl riaaBHBIX MOATPYIIIL. XapakTepucTuKa METAJIJIOB METaJuIoB B mepuogax u | YO 1. Bzaumoneticteue | §51
TJIABHBIX MOATPYII HA rpynnax nepuoanyecKoi HATpPHUS C BOJIOH. —53
puMepe IEeI0YHbIX, CUCTEMBI. BiaumoneiictBue
MIEJIOYHO-3eMEIILHEIX Me u UccinenosaTh cBOMCTBA KaJIbIIUS C BOJOI.
ATIOMHUHHS. XUMUYECKUE M3Y4aeMbIX BEIECTB. YcTrpanenue
CBOMCTBA IIEJIOYHBIX Haobmronats J)KECTKOCTHU BOJEI.

MetaiioB. CBoiicTBa JEMOHCTPHUpPYEMbIE U BiaumoneiictBue

COCTUHEHU. CaMOCTOSITEIIbHO AJIFOMHHHS C
MIPOBOJAMMBIE OIIBITHI. THJIPOKCHIOM
OnwuceiBaTh CBOICTBA HaTpusl.

6.3 | lI-IV | Meramibsl moOOYHBIX MOATPYIII. XapakTepucTuKa METAJIJIOB M3Yy4aeMbIX BeleCTB HA | YO JI. KauecTBeHHbIE §54,
MOOOYHBIX MOATPYI Ha OCHOBE HaOJIIO/ICHHH 32 peakuyy Ha HOHBI 95
IIpUMEPE KEJIC3a, MC/IH, uX IIpEBpaIICHUAMU. JXXenesa.

Xpoma, MapraHiia, IMHKa, Jlenatpb BBIBOJIBI U3
cepebpa. CBoiicTBa pe3ynbTaToOB
COEMHEHM jKeJe3a U IMHKA. | TPOBEACHHBIX
6.4 | -1 [Tosryuenue u npuMeHeHNe [Tonyuyenne meTansos B XUMHYECKHX OIIBITOB. YO Buneogpparment KOHCII
METaJlIOB. nabopaTopuu u Y4acTBOBaTh B «[Tomyuenue oco6o eKT
OPOMBIILICHHOCTH. COBMECTHOM YUCTBIX METAILIIOB.
XUMHUUECKHe PEeaKiHy, 00CyX/1IeHU!
TeKaIue B OCHOBE PE3YJIBTaTOB OIIBITOB.
HOJTy9EHUS METAIIIOB. OOBACHATH B3aMOCBSA3H

6.5 | -1 Koppo3sus metamios. Koppo3susi: npuunssl, MEXIy HaXO0XKICHUEM B | CP Buneodpuibsm KOHCII
MEXaHU3MBI IPOTEKAHUS, IPUPOIE, CBOMCTBAMH, «3aImumTa MeTaiIoB eKT
CIIOCOOBI MPEIOTBPAIIICHHS. OHOJIOrMYECKON POIIBIO 1 OT KOPPO3UW

6.6 | -1l | Pemenue skcriepuMeHTaIbHBIX [Tpakt.pabora Ne3 00/1aCTsIMK PUMCHCHHUS PactBops! xnopuaa | u.2,cT

3ajad4. AMQOTEpHOCTH OKCHUJIOB U H3y4acMBIX BCILICCTB. [P ATIOMUHUA, p- 130
TUAPOKCHUIOB AITFOMUHUS U [Iporuosuposarb TUAPOKCH]IA HATPUS,
[IAHKA. CBOWCTBA HCU3YICHHBIX COJITHOM KHCJIOTEL.

6.7 | -1l | Pemenue 3amay. 3amaun Ha MacCCOBYIO JIOJTIO ANMCMCHTOB U MX 3aJJTauHUKU TeTpa

BBIXOJIa MPOJIyKTa peaKIuu CO@HHIEGHI’HZ Ha OCHOBC PK3 b
FOCYNAPCTBE aroLanL S NNbHAS LLIKOJIA N° 564 AJMUP ANTEACKOI
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BO3MO>KHOTO. MEPUOIMUECKOM 3aKOHE.
6.8 | IlI-1l1l | IToBTOpEHHUE. 1 CucremaTtu3zanus Mmatepuana | Pasnnuarts BUab CP JAM. 3amaqyHuKH.
1o teme «MeTajibly. KOPPO3UH.
[IpocTeie U cioXHbBIE OOBACHATD MPOLIECCHI,
BeuiecTBa. OKCHUIBI U IIPOXOASAIINE IIPU
ruapokcuabl. OTpaboTka XUMHYECKOH U
TEOPETUYECKOT0 MaTeprasa B | dJICKTPOXUMHUECKON
pamMKax JIaHHOM TEMBI. KOPPO3UH; CIIOCOOBI
Pemenue 3amau u 3aIIUTHl METAJUIOB OT
yIpaKHEHHIH. KOPPO3HH.
Tema 7. Hemeraisl (5 yacoB)
7.1 | -1l | HemeTamibl — XUMHUYECKHE 1 [Tonosxenue HeMeTaLIOB B Ucnons3oBars BHYTpU- 1 | YO J1. O6pa3sis §38
3JIEMEHTHI U MPOCThIE BEIIECTRA. [1C J.1.Menneneesa. MEXIPEIMETHBIE CBSI3U. MPOCTHIX BEIIECTB
Kondurypanus BHemHero O0600mare 3HaHUS U HEMETAaJUIOB.
ANEKTPOHHOTO CJIO0A JIeNaTh BBIBOJIBI O Monenun
HemetauioB. [IpocTeie 3aKOHOMEPHOCTSIX KPUCTAJUTHYECKUX
BEILIECTBA HEMETAJLJIBL: M3MEHEHUHN CBOMCTB pemeToK
cTpoeHue, Gu3nvIecKre HEMETaJUIOB B MepUoax HEMETaJUIOB.
CBOMCTBA. U Ipynmnax
7.2 | IV-l | XapakrepHble 0COOEHHOCTH 1 Annotponusi. XuMU4yecKue NEPUOANYECKON YO . Monenu §40,4
HEMETAJIOB. CBOMCTBa HEMETAJIOB. CUCTEMBI. KPUCTAIITUIECKIX 3,46
ANIOTpONHS KUCTOpOaa U UccnenoBath cBOMCTBA pEIIeToK ariMasza u
cepbl. XaJabKOT€HOBOJOPOABL. | U3YYaeMbIX BEIICCTB. rpadura.
OKcHIBI U THIAPOKCHUIBI HaoOmromaTe
XaJIbKOT'€HOB. JIEMOHCTPHUPYEMBIC U
7.3 | IV-I ["anorens! u 6maropoHeie ra3el. | 1 CpaBHUTENBHASI AKTUBHOCTh | CAMOCTOATEJIBHO YO . Cunres §39
rajoreHoOB U UX COCIMHEHUN. | TPOBOJAUMBIC OIIBITHI. XJ0poBOJOpOaaA.
OnuceIBaTh CBOKCTBA B3anmnoe
M3y4aeMbIX BEIIECTB HA BBITECHEHUE
OCHOBE HaOIOIeHUH 3a TaJIOTEHOB U3 UX
UX OPCBpaAlICHUSAIMMU. COJIEH.
7.4 | IV-1l | O6o61ieHne 3Hanuii mo teme 6 - | 1 Cucrematusanus Matepuana | Jlenars BbIBOJIbI U3 CP JIM. §56,5
7. o TemMaM: «MeTajuisl» 1 pe3yIbTaTOB 3agauHuKH. 7
«Hemeramie. MPOBEIACHHBIX
Oxcupl, X Knaccn(bmcauml; XUMHUYCCKUX OIIBITOB.
TUAPOKCHIBI (OCHOBAHMS, VYuyacTBoBarth B
COCY/APCTBE He FA30BATENLHGP VAPESCHEHAE CPEAHAR OBLEOEPAZOBATENLHAS LIKOMIA No 564 AAMUPANTEHCKON
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KHCIIOTHI, aM(OTepHBIE 0o0CyXKIeHUN
rusipokcubl). Kucnorsl, ux | pe3ysibTaTOB OIBITOB.
knaccudukanus; ocHoBaHus, | OOBSICHATH B3aUMOCBSI3H
uX Kjaccu(UKaLus; CONMM, X | MEKAY HAXOXKACHUEM B
knaccuukanus. OrpaboTka | IpuUpojae, CBOHCTBAMH,
TEOPETUYECKOI0 MaTepraia B | OMOJIOrMYECKOi poJIbio U
paMKax JaHHOW TEMBI. 001acTsIMHU IPUMEHEHUS
[ToaroToBka K KOHTPOJBHOM | U3y4aeMbIX BEIIECTB.
pabore. IIporno3upoBaTh
CBOWCTBA HEU3YUEHHBIX
DIIEMEHTOB H UX
COEJIMHEHUH Ha OCHOBE
3HaHWUM O
NEPUOJINYECKOM 3aKOHE.
7.5 | IV-ll | KourponbHas pabora Ne3. KP
Tema 8. Knnaccugukanys 1 B3aMMOCBsI3b HEOPIraHWYECKUX M OpraHWYecKHX BeecTs (3 yaca)
8.1 | IV-llIl | O6mas xapakTepucTuKa Heoprannueckue okcuapl, OOBbsicHATH B3auMocBsi3u | YO §58
HEOPraHMYECKUX U KHCJIOTBI, OCHOBaHUSI, COJIH. MEXTY
OpPraHUYECKHUX COCTUHEHHH. YTIeBoaoposl, uxX HEOPTraHNYECKUMH U
KJaccuukanus. OpraHNYeCKUMU
[IpousBoaHbIE BEILIECTBAMM.
YTJIEBOAOPOIOB: OOBACHATH 3aBUCUMOCTh
raJIoTeHOAJIKAHbI, CITUPTHI, bopM HaxOXKICHUS
(eHoIbI, albIeru/Ibl, KETOHBI, | BEIECTB B IPUPOJIE U UX
KapOOHOBBIE KHUCIIOTHI, PUMEHEHHS YeTI0BEKOM
MIPOCTHIE U CIIOKHBIE A3PHUPBI, | OT XUMHUYECKUX CBOMCTB
HUTPOCOEINHENSI, AMUHBI, BEIIIECTB.
AMHHOKHCIIOTHI.
8.2 | IV-lll | 'eneTnueckas B3aMMOCBSI3b [TonsiTue o reHeTHYECKOM YO §59
HEOPTraHNYECKUX U CBSI3U Ml TEHETUIECKHX PSIax
OpPraHUYECKUX BEIIECTB. B HEOPTraHUYECKOW U
OPraHN4eCKON XUMHUH.
I'eneTnyeckue psabl MeTawuia
U HemeTasuia. EnuHCcTBO Mupa
BEIIECTB.
8.3 | IV-IV | Pemenue skcriepuMeHTAITbHBIX [TpakT.pabora Ned 1P ['munepun, §60
3a]1a4 Ha pacro3HaBaHUe focypapcraEth HOE yuPEMUIEHUE CPEAHAS OLIEOPAsOBATENL IR KA RE Bk pMuphnreiickor
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BCIICCTB.

HEOPraHUYECKUX U
OpPraHUYECKUX COCAUHECHUN.
KauecTBeHHble peakiuy Ha
KATHOHBI U aHUOHBI.

Cynbdar, kapboHar,
XJIOPHUJT HATPHS,
COJISIHAsI KUCJIOTa,
IIEJI0Yb,
ATaHOJI,CepHast
KHCJIOTA, XJIOPHU]T
sxenesza(lll),
cynbdar meau (11).

Tema 9. [Ipon3BoCTBO M IPUMEHEHHUE BEIIECTB U MaTepuaioB (8 4acoB).

9.1 | IV-IV | Xumuueckas TEXHOJIOTUs 1 Xumunyeckas 3HaTh UyMeTb 00BACHATE | YO JI. O3nakomsieHune ¢ | §65
COBPEMEHHOTO MTPOU3BOJICTBA. MPOMBIIIJICHHOCTD U CHOCOOBI 3aIIUTHI Pa3IUYHBIMU
XUMUYECKast TEXHOJIOTHSI. OKpY’Karollen cpebl 1 BUJIAMHU TOIUIMBA.
ChIpbe U151 XUMHYECKOU YeJI0BeKa OT Cxema
IPOMBIIIJICHHOCTH. IPOMBIIIJICHHBIX «ITpouzBoacTBO
OCHOBHBIE TPUHIIUIIBI 3arps3HCHUM. CEPHOM KHCIOTBI»
XUMHUYECKOH TEXHOJIOTHH. OOBACHATDH yCI0BUSA
DHEHPrust Ui XUMUYECKOTO | TIPOBEJCHUS
IIPOU3BO/ICTBA. XMUMUYECKHUX peaKIHid,
9.2 |V-I [IpombIneHHBINH CUHTE3 1 HayuHble npuHIUIBI JIeKAIUX B OCHOBE YO Cxema §67
aMMMaKa. BaXHEHUIIMX MPOU3BO/ICTB. MOJIy4YEeHHUs] U3y4aeMbIX «ITpouzBosacTBO
ITpon3BoICTBO aMMHaKa. BEIIIECTB. aMMHaKa
9.3 |[V-I Mertamryprusi. 1 HayuHble MPUHIIHATIBI OmnuceiBath xuMudeckue | YO Buneopunbem §66
BaKHEHIINX MIPONU3BOJICTB. peaknuy, JCKAIKNC B «HpOI/BBOI{CTBO
Mertammdeckue pyabl. OCHOBE IOJTyYCHHUSI YyTyHa U CTaJH»
OO6mue cnocoObl MoNy4YeHus: | U3Yy4aeMbIX BEIIECTB.
METaJUIOB. Ocy11ecTBIATh PacUYETHI
Mertamrypruyeckue 10 XUMUYECKUM
TIPOIIECCHI. YPaBHEHMSIM, CBSI3aHHBIM
9.4 |V-Il | BemecTtBa u Matepuaisl BOKpYr | 2 XUMHS U CENBCKOE ¢ MaccoBoil (00bemMHON) | CP JI. O3nakomienue ¢ | §63
95 | V-l Hac. XO3SIMCTBO. XUMHUS 1 J10JIeN BBIXO0J1a IPOAYKTa BUIAMU §64
MeauIIMHA. XUMHS B 6B1Ty. peaknnu oT MHUHEpPaIbHBIX
TCOPETHYCCKU y,Z[O6peHI/II7L
BO3MOXXHOTIO. I[ HpHMepH
ITporuosuposarsb JIEKapCTBEHHBIX
MoCJICACTBUA Iperaparos.
HapYIICHUH PaBHUI OGpa31bl OBITOBOM
fOCYAAPCTRE gUJUlldLHUl/l EEdUUlbl &U éla Eﬂﬂ lﬂ o -

HHOE BHO/PKETHOE OBLI|EOBPA30BATE/Ib!
PAIAOHA CAHKT-METEPBYPIA, Kopcakosa HiHa JleoHoBHa, [IupekTop
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9.6
9.7

V-
V-11i

XUMHUYECKOE 3arpsi3HEHNE
OKPY’KaroIlle Cpelipl U €ro
IIOCJIEICTBHUSL.

DKonornyeckre npoodIeMbl
XUMHUU. VICTOUHUKY U BUJBI
XUMUYECKUX 3arpsi3HEHUN
OKpY’KaroIen cpesbl.
XHUMHUYECKHUE TIPOU3BOACTBA U
UX TOKCUYHBIE, TOPIOYHE U
B3PBIBOOIIACHBIE OTXO/BbI,
BbIOpPOCHI. XMMHUKO-
9KOJIOTMYECKHUE POOIIEMbI
OXpaHbl aTMOCHEPHI,
cTpatocdepsl, TUTOCHEPHI,
ruzpocdepsl. [lapHuKoBbIi
a¢pdexr. Cmor. KucnorHbibie
noxnau. Paspymenue
0300B0T0 cJiosi. CTOUHbIE
BOJIbl. 3aXOPOHEHHE OTXOJIOB.
DKOJOTU4YECKUI MOHUTOPHHT.
DKkosornyeckue npoodaeMsl U
3J0pPOBbE YEJIOBEKA. XUMUS U
3JI0pOBBI 00pa3 KU3HU.

9.8

V-1V

O06o0maromuii ypok 1mo Kypcy
11 knacca.

OcHOBHBIE TIOHSTHS Kypca
0o0LIEd XUMUH.

CpelncTBaMu OBITOBOU
XUMHH.

IIpoBOaUTE pacyeTsl 110
XUMUYECKUM (opMysaM
U ypaBHEHUSIM.

TP

IIpezentranuu u
COOOIIIEHNSA
yYanmxcs.

§68,6

Paznen 4. Meronsl mo3Hanust B xumu (3 gaca)

10.1

V-1V

HayuHnbie MeTobI O3HAHUSA
BEILIECTB 1 XUMHUUYECKUX
SIBJIEHUH.

Omnucanue, HaOIIOIEHHE,
XUMHYECKUI KCITEPUMEHT.
XUMHYECKUN aHaIu3 U
CHHTE3 BEIIISCTB.

10.2

Nnentnduxanus
HEOPraHWYECKHUX BEIECTB Ha
npumepe coequnenui 11-A
TPYMIIBI

[IpakTuueckas pabora NeS5.
WNnentudukaius coequHeHHH
KaJbIus.

10.3

EcrecTBeHHOHay4Has KapTUHA
MHpa.

EcrecTBeHHOHay4Hast
KapTUHA MHpa. XUMUYECKast

Ilonp3oBaTncs
uH(popMarmen u3
JIPYTUX UCTOYHUKOB JIJIsi

IIOATOTOBKH COOOIIIEHNIA.

YO

IICXD.

§6,7

I1P

PactBop
THJIPOKCHIA
KaJbLUs U
pacTBOPUMBIX
COJICH KaJIbIlHs,
pacTBOp KapOoHaTa
HATpPHUSL.

MOCYNAPCTBE

PAVIOHA CAHKT-NETEPBYPIA, KopcakoBa HuHa JleoHoBHa, [
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HOE YYPEXYXNIEHUE CPE1HASA OBLIEOBPA30BATE!

MpEKTOp




[Tpumeuanue : ®opMbl KOHTPOIBLHO-OLIEHOYHOU JesATeIbHOCTH Ha ypoke: ( YO - ycrabiid onpoc, K3, C3 - penieHne Koam4ecTBEHHBIX, KaU€CTBEHHBIX,
cutyanMoHHbIX 3axady, JIP, I1P - naGopaTtopnas, mpaktudeckas padota, T- tect, KCP -koHTpoabHas, camocrostensHas padora, KAT -kommekcHbIH aHanms3
TekcTa, Y- BeIpasuTelIbHOE YTEHHE XY 105KECTBEHHBIX MTPOU3BeIeHni Hau3ycTh, TP - TBopueckas padota (pedepart, cooOuieHue, J0KjIa], HUTFOCTPATUBHO-
HaIJISHBIA MaTepuall, U3TOTOBJICHHBIN YUalllMMHKCS TIPOEKT, Web-KkBect, npe3eHTanus u T. 11.), 3 - 3a4er, D — 9K3aMeH U JIp.

Kpurepun oueHku.

Kpurepun orieHku 1aboparopHbIX padoT:

OrMeTka

Kpurepuu onenku

«5»

- CTaBUTCA, CCIIN yanHHﬁCH BBIITOJIHACT pa60Ty B IIOJIHOM 00BEME C COGJ’IIO,Z[CHI/IeM HCO6XOﬂHMOﬁ MMOCJICAOBATCIIbHOCTH ITPOBCACHUA 3a,[[aHI/II71;
CaMOCTOATCIIbHO U PAllMOHAJIbBHO BBIITOJIHACT 3aaHUs. Pa60Ty IIPOBOAUT B YCIIOBHUAX U PCKHUMAX, 06€CHCLII/IB8.IOHII/IX IMMOIYYCHUC IMMPABUIIbHBIX
PE3YJIbTATOB U BBIBOJAOB. CO6J'II-OI[aeT Tpe6OBaHI/I${ IIpaBUJI 0e30ImacHoro Tpyaa.

«y

- CTaBUTCs, €CJIN BBITIOJTHCHBI TpeGOBaHI/ISI K OIICHKEC 5, HO OBLIO JOIIYHICHO ABA-TpHU HCAOUCTA, HE Oomee OfHOM HCFPY60fI OIIMOKHU U OIHOI0 HEJO0YCTA.

3»

- CTaBUTCA, €CIIN pa60Ta BBINTOJIHEHA HE ITOJIHOCTBIO, HO 00BbeM BBHITIOJTHEHHOMN YacTH TAKOB, UTO MTO3BOJISACT MOJTYUNUTD IIPABUIIBHBIC PE3YJILTATHI U
BBIBOJBI, €CJIN B XOA€ BBIIIOJITHCHUA pa6OTI)I ObLIN AONYIICHBI OHII/I6KI/I;

«»

- CTaBUTCA, €CIIN pa60Ta BEITIOJTHEHA HE IMOJTHOCTBIO M 00bEM BBITOJIHEHHOM YacTH pa6OTLI HEC MMO3BOJIACT CACIATh IIPABUJIBHBIX BBIBOAOB, €CJIN 3aJaHUA
BBITIOJTHAJIMCh HETIPABUIIBHO,

OneHKa 3HaHNUN ydaluxcs

OrMeTKa

Kpurepun oneHkun

«5»

- HOJIHO PaCKpPBITO COACPKAaHUC MaTCpHraJia B o0BeMe IporpaMmsal 1 y‘-IC6HI/IKaZ

- YCTKO U INPaBUJIBHO JaHbI ONPCACICHUA U PACKPBITO COACPIKAHUC IIOHSITHIA: BEPHO, NCITOJIb30BAHbI HAYYHBIC TCPMHHBI;
- JJId JOKa3aTCJIbCTBA UCIIOJIb30BAHBI PA3JIMYHBIC YMCHUS, BHIBOIbI U3 Ha6J'IIo,[[eHPII>i " OIIBITOB:

-  OTBET CaMOCTOﬂTeHBHBIﬁ, HCIIOJIb30BAaHbI paHEC HpI/IO6peTeHHBIe 3HaHU.

rOCYAAPCTBEHHOE BHO/DKETHOE OBLLEOEPA3OBATE/IbHOE YYPEXXIEHVUE CPE[HAA OBLLIEOGPA3OBATEJ/IbHAS LLIKOJIA N2 564 AAMWPANTTEACKOIO
PAVNOHA CAHKT-NMETEPBYPI'A, KopcakoBa HuHa JleoHoBHa, vpekTop
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«4» - PACKpPBITO OCHOBHOE COJIEPKAHNUE MATEpHUaa;

- B OCHOBHOM IPABWJIbHO JaHbl ONIPENEICHUS MOHATHI U UCTIOIb30BaHbl HAYYHbIC TEPMHUHBI;

- OTBET CaMOCTOSTCIIbHbII;

- OmpeneseHUs TIOHATUH HETIOJIHbIE, TOMYIIEHBI HE3HAUYNTEIbHBIC HAPYIICHHS TIOCIIEI0BaTeIbHOCTH H3JIOKEHHU S, HEOOJIbIITUE HETOUHOCTH
IIpU UCIIO0JIB30BAHUH HAYUHBIX TCPMUHOB HUJIU B BBIBOJIaX U O606H_[€HI/I$IX n3 HaGJHOI[eHI/Iﬁ " OIIBITOB

«3» - YCBOCHO OCHOBHOC COACPKaHUC yqe6H0ro Marcepuajia, HO U3JIOKCHO (bparMeHTapHo, HE BCCraa 1ocCI€a0BaTrCiIbHO,

- OIpCOCIICHUA MOHSITUI HEJOCTaTOYHO YCTKHUC,

- HC HMCIIOJB30BaHbl B KAYC€CTBC A0KA3aTCJIbCTBA BHIBOAbLI U O606HI€HI/IH us3 Ha6JIIOI[€HI/H\/Jl U1 OIIBITOB UJIK JOIMYHICHBL OIINOKH IIPpU UX U3JI0KCHUH,
- -AOIIYHICHBbI OIIIMOKY M HETOYHOCTH B UCIIOIL30BaHUU HaquOﬁ TCPMHHOJIOI'MH, OIIPCACICHHNHU MOHSITUI

«2» - OcHOBHOE coziepKaHre Y4eOHOTO MaTepraja He PacKphITo;
- HE JJaHbl OTBETHI HAa BCIIOMOTaTENIbHBIE BOMPOCHI YUUTEIS; JOMYIICHBI TPyOble OMIMOKH B OMPEIEICHNUH TOHSITHIA, TIPU UCIIOIB30BAHUU
TEPMUHOJIOTHHI

Kpurepnn oneHkn yCTHOTO OTBETA:

OtmeTka Kpurepnn onenku

«5» - KoHKpeTHBII1 1 MOJIHBII OTBET Ha OCTABJIEHHBIN BOIIPOC.

- Onpenenenus U GOPMYITUPOBKH U3IIOKEHBI Y€TKO, C UCTIOE30BAHIUEM TEPMHUHOJIOTHH.
- [IpuBeieHbI CaMOCTOSTEIBHO TPUMEDBI.

- OTBET CONEPKUT JIOTUKY U3ITOKEHUS.

- OTBET MOJTHOCTBIO CAMOCTOSTEILHBIMN.

[TpumepHas uToroBast KOHTpOJIbHAs paboTa.
Al DnexTpoHHas KOHPUTYpALHS 1322822p63323p3 COOTBETCTBYET aTOMY
1) amomuanss  2) azota  3) ¢pocdopa  4) cepbl
A2 Cpenu snementos IIIA rpynnbsl HaMMEHbIINH paguyc aTOMa UMEET
1)6op 2)amomunuii  3) uHAMK  4) TaANA
A3 BepHbl 1M ClIeAYIOLIUE CYKIECHUS O XPOME U €r0 COCTUHEHUSIX ?
A. CTerneHb OKUCICHHS XpOMa B BBICIIIEM OKCUJE paBHA + 1.

b. C yBenuuenuem creneHn okucieHus XpaNey RRGTBEHHQE RIBAMHETHOE OPBIEGRRAZBAT KUPGIGFHVE CPERHAS OBLUEOEPASOBATE/IbHAS LIKOJIA N2 564 ABMUPAJITENCKOTO
PAMOHA CAHKT-NETEPBYPTA, Kopcakosa HuHa JleoHoBHa, [IpekTop
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1) BepHo Tonbk0 A 2) BepHO Toibko b 3) BepHbI 00a cyxnenust  4) o0a CyXIeHHs HEBEPHBI
A4 Coenunenus coctaBa Na;203 u NapyD04 XxapakTepHbl 151
1) 6poma 2) xmopa 3)ceper  4) docdopa
A5 B monekynax xj10poBogopoJa U OpoMa XUMUYECKas CBSI3b COOTBETCTBEHHO
1) koBaJIeHTHAs MOJISIPHAs M KOBAJICHTHAs! HEMOJIApHAas
2) MOHHasl ¥ KOBaJICHTHAs NOJIsIpHAs
3) KOBaJIEHTHAsl HEMOJISIPHAS U KOBAJIEHTHAs NOJIsIpHAast
4) noHHas ¥ KOBAJIEHTHAs HENOJISpHAas
A6 CreneHb OKUCIEHUA + 3 B COEIMHEHUAX MOTYT IPOSIBISATh HEMETAJIIbI
1) docdop u xaop  2) yrnepon u kuciaopoq  3) a3ot u ¢rop  4) KpeMHUH U ceneH
A7 MonekynsipHOe CTPOEHHUE UMEET
1) umHk  2) HUTpaT Oapus  3) THAPOKCHUI Kalusg  4) CEPOBOIOPOT
A8 B nepeune BemecTB, popMyIbl KOTOPBIX
A) CH;COOCH;  b) C,HsCOOCH3  B) CoHsOC,Hs  I') CH;COOH  [T) CoHsCHO - E) HCOOCHG3
K CJIOKHBIM 3(HpaM OTHOCSTCS
1)ABB 2)BI'A 3)I'’AE 4) ABE
A9 C Bomoii 1axxe Mpu HarpeBaHUU HE pearupyeT
1) marauii  2) xenmezo  3)muHK  4) cepebpo
A10 Oxkcup xenesa (II) pearupyet ¢ KaxkIpIM U3 IBYX BELIECTB:
1) Bojia 1 XJIOpUA HATPUS
2) pocdopnas kucnora u ruapokcua meau (11)
3) cepeOpo U TUAPOKCU] HATPUs
4) cepHasi KHCJIOTa U BOJIOPO/T
All C runpoxkcuznom HaTpusi B3aUMOAECUCTBYET
1) Al(OH); 2)BaO 3)CH; 4)KNO;
Al12 WU c pacTBOpOM a30THOM KUCIIOTHI, U C PACTBOPOM I'MJIPOKCHIA HATPUSI B3aMMOJIECHCTBYET
1) cynbdar marausa  2) cynbua ammonust  3) xjopua kanus  4) 6pomua ceunna (I1)

o NaOH S
A13 B cxeme npepamenuii FeCls AE >X1 59 3X2  BELIECTBOM «X2» SIBIISCTCS

1) cynedut xenesa (III) 2) cynbdar xenesa (II) 3) cympdun xxenesza (III) 4) cynedar xenesa (I11)
Al4 byteHn-1 aBngercs CTpyKTypHBIM H30MEPOM
1) 6yrana 2) nmuknoOyrana  3) OyruHa 4) OyragueHa
A15 B Moiekyne Kakoro BEIECTBA BCE aTOMBI YIJIEpoJa HaXOIATCS B COCTOSTHUN sz-FPleI/II[I/ISaHI/II/I?
l)rekcan  2)rekceH  3) 6eHzon  4) Toiryon
Al16 DOtunar Hatpus oO6pa3yercs IpH B3aUMOACHCTBUH

1) matpusi v 5TaHa  2) HaTpHs M STaHONA ~)rBEWB%Fs‘éHﬂo‘é%HH%%5@883?8?&30&ATERBT;P&E’&KLMRRM&W OBLLEOBPA3OBATE/IbHAS LLUKOJIA N2 564 AlIMUPAJITEMCKOIO

PAAOHA CAHKT-NETEPBYPTA, Kopcakosa HuHa JleoHoBHa, [ipekTop
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A17 Tlpu OKUCIIEHHH alleTalbIeTHIa B KUCIION cpefie 00pazyeTcs

1) stunen  2) anerar HaTpUsl ~ 3) YKCyCHas KUCIOTa  4) STHJIOBBIN CIIUPT
A18 B pesynbrare peakiuu 1 MoJIb 3THHA ¢ 2 MOJIb OpoMa oOpa3yercst

1) 1,2-nubpomatan  2) 6pomatan  3) 1,1,2,2-trerpabpomatan  4) 1,2-1ubpomaTeH
A19 Tlpu okuCIeHUU IEPBUYHBIX CIUPTOB okcuoM meau (1) obpasyrorcs

1) mpocteie abupsl  2) anpAeTuabl  3) KapOOHOBBIC KUCIOTBI  4) CIIOKHBIEC d(DUPHI
A20 B cxeme npespamennii CoHsOH — X — CH3;COOH  BemectBoM «X» siBseTCst

O O

1) C;HsClI 2) CH3—C—CH; 3) CH3—C—H 4) Cl1—[CH,—COOH

A21 B3saumopneicTBHE pacTBOpa CEPHOM KUCIIOTHI C AIFOMUHUEM OTHOCUTCS K pEaKIUsIM
1) 3amenieHus1, KaTaTUTUHICCKUM
2) coeauHeHUs, 00paTUMbBIM
3) 3amenieHust, HeOOpaTUMbIM
4) oOmMeHa, HeoOpaTUMBIM
A22 C HauMeHbIIeH CKOPOCThIO TPU KOMHATHOW TeMIEpaType NPOTEKaeT B3aUMOJICHCTBUE MEXKITY
)NauO;, 2)COu0O; 3)CaOuH,O 4)NH;uHCI
A23 BepHbl iU ClIeayIOMIME CYKIEHUS O CMEIIEHUH XMMUUYECKOTO paBHOBECHUSI B CHCTEME
C,Hy(r) + Hao(r) CoHg(r) + Q?
A. Ilpu yBennueHUH TeMIlepaTypbl B TaHHON CUCTEME CMEILIEHUsI XUMHUYECKOTO paBHOBECHS HE TPOUCXOJIUT.
b. IIpu yBennueHnn KOHIEHTPAMU BOJOPO/Ia PABHOBECHE B CUCTEME CMELIAECTCS B CTOPOHY MCXOIHBIX BEILECTB.
1) BepHo Tonpko A 2) BepHO ToibKO b 3) BepHbI 00a cyxneHuss 4) 06a cykJIeHUsI HEBEPHbI
A24 Hawubosnbliee KOJINYECTBO CyIb(haT-HOHOB 00pazyeTcs B pacTBOpE MpH AUCCOLMAMH | MOJIb
1) cynbtara Hatpust  2) cynbdara meau (II)  3) cynpdara amomunust  4) cynbdara Kaabus

A25 CokpallleHHOE HOHHOE YpaBHEHUE Ba®* + SO; = BaSO, | cooTBercTBYET B3aUMOICHCTBHUIO
1) HuTpara 6apust U CepHON KUCIOTHI
2) runpokcuaa 6apus u okcuna cepsl (VI)
3) okcupa Gapus u cyibdara HATPHUs
4) okcuma Gapusi M1 CEpHON KUCIOTHI
A26 IlenouHyro cpey UMEET BOIHBII pacTBOp
1) cynbdarta HaTpust  2) cynbduaa Kanuss  3) xjgopara HaTpust  4) xjopuaa 6apus
A27 OKuCIUTEIbHO-BOCCTAHOBUTEILHOM SIBISIETCS PeaKLUs
1) BaCl; + Na;SO4 = BaSO4| [1+ 2NaCl
2) CaO + H,0 = Ca(OH);
3) 2NaOH + CO; = Na,CO3 + H,0

4) HZSO4 +Fe= FeSO4 + HZT roCYAAPCTBEHHOE BHO[DKETHOE OBLUEOEPA3OBATEJIbHOE YUYPEXXAEHVE CPE[HSAS OBLLEOGPA3OBATE/IbHAS LLUKOJIA N2 564 AOMUPAJITEACKOrO
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A28 KauyecTBEeHHOH peakliel HA MHOTOAaTOMHBIE CIIUPTHI SIBIISIETCS PEAKLUS C
2) XJI0pOBOIOPOJIOM
A29 KpekuHr He()TEPOAYKTOB OCYIIECTBIISETCS C IETBIO MOIYUIeHUS

1) kucnopoiom

1) GensuHa

2) CIOXKHBIX 3(pUpoB

3) ruapokcuaoM kanus — 4) rugpokcugom meau (1)

3) Mmerana  4) masyta

A30 B coorBerctBuu ¢ TepmoxumuueckuM ypaBaenueM CaO(tB) + 3C(1B) = CaCy(1B) + CO(T) — 460K K,
JUISL TTOJTy4eHus 96 1 kapOuaa Kalnblus NoTpedyeTcs TermaoTa KOJIUYECTBOM

1) 69 xJIx

2) 690 xJIx

3) 460 x/Ix

4) 46 xJIx

roCYAAPCTBEHHOE BHO[DKETHOE OBLUEOBPA30BATE/IbHOE YUYPEXXAEHVE CPE[HSAS OBLLEOGPA3OBATE/IbHAS LLUKOJIA N2 564 AAMUPAJITEACKOrO
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