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1. OCHOBAHUSA AN BBEAEHUSA YYEBHOW AUCLIMNNUHDI, EE CTATYC

1.1 OcHoBaHuA ANA BBeAEHUA OQUCLUNIINHBLI B y4eOHbIN NnaH:

- ®epepanbHbll  rocyaapCTBEHHbIN obpasoBaTenbHbI  CTaHOapT Bbiclero obpasoBaHus —
OakanaBpvaT Mo HanpaeneHuo nogrotoBkn 20.03.01 TexHocdepHass 6e30MacHOCTb, YTBEPXKAEHHbLIN
npukasom MuHncTepcTBa obpasoBaHus U Haykm ot 25.05.2020 r. Ne 680;

- OCHOBHasa npodeccuoHanbHas obpasoBaTenbHas nporpamMa noaroToBku 6GakanasBpa, no
HanpasneHuto 20.03.01 TexHoctepHasa Be3onacHOCTb, HanpaBneHHOCTb (Npodunb) «OxpaHa npupoaHoWn
cpeabl U pecypcocbepexeHney.

1.2 CtaTtyc AUCLMNNINHBbI B y4eGHOM nnaHe:
- OTHocuTCS K 6azoBon YacTn 6noka 1 «ducumnnunel» OMOIT.
- ABNSIETCS AUCLMNNMHON 06si3aTeNbHO ANs U3ydeHust.

1.3 B pabouyio nporpaMMy JAUCUWMNIMHBI B YCTAHOBIIEHHOM roOpsiike MOryT ObiTb BHECEHbI
MU3MEHEHUS] W [OMOJSIHEHUS,, OCYLUECTBISIEMble B paMKkax MJIaHOBOTO €XErogHoro W CUTYaTUBHOMO
COBEPLLEHCTBOBAHUS, KOTOPble OTpaxatoTcs B N. 9 paboyei nporpaMmbl.

2. UENEBASA HAMPABJIEHHOCTb U NMIAHUPYEMbIE PE3YJIbTATbl OBYYEHUA NO ANCUUNNWHE.
JIOTMYECKUE U COOEPXATEJNIbHO-METOOANYECKVE B3AUMOCBA3U ANCLUMITUHDbI
C ApPyrmumMmm aucumniimHAMU U NPAKTUKAMMN B COCTABE Ofon

2.1 Mpouecc M3y4yeHus AMCLUMMMMHBI B LENIOM HanpaBneH Ha NoAroToBKy obydarolerocs K
pelleHnto 3agady npodeccuoHanbHON AeATEeNbHOCTM CIEAYIOWMX TUMOB: Hay4HO-UCCNEAOBAaTENbLCKOWN;
3KCnepTHON, Haa30pHOW " WHCMEKLMOHHO-ayaAUTOPCKON, NpeayCcMOTPEHHbIX dhegepansHbIM
rocyaapcTBeHHbIM obpa3oBaTenbHbIM CTaH4apTOM Bbiclwero obpasoBaHusa (PrOC BO) no HanpaBneHuto
nogroToBku, a Takke OMNOI BO yHuBepcuTeTa, B paMmkax KOTOPOW NpenogaéTtcs JaHHas AUCUMNIMHa.

LUenb pucumnnuHbl  dopMMpoOBaHME W MPOYHOE YCBOEHWE yHAAMEHTaNbHbIX 3HaHWM MO
TEOpEeTMYECKMM OCHOBaM B 06M1acT XUMUK, CBOMCTBAM BaXKHEWLLMX XMMUYECKMX NIEMEHTOB U UX COeOVHEHWN;
OBrajeHne TEeXHUKON XUMMYECKOTO IKCNepuMeHTa C MOCNEeAyHoLWUM MPUMEHEHMEM MOSYYEHHbIX 3HaHUA U
HaBLIKOB B MPOeCCMOHanbHOM OeATeNbHOCTN.

2.2 MNepeyeHb KomneTeHuun opmupyemMbix B pe3ynbTaTeé OCBOEHUS Y4yeOHOWM
OUCLIMNIIVHDI:
B pesynbraTe o0CBOEHMS AuCUMNNMHBLI  OOydalowmiics dorkeH obnagaTe  cnegylowmmu
KOMNETEHUNAMMU:
KomneTteHuun,
B hopMUpoBaHUU Kog u KomnoHeHTbl KOMNeTeHUUN,
KOTOPbIX HauMeHOBaHue dopmMrpyeMble B paMkax 4aHHON OUCLUUMTUHBI
3agencTBOBaHa MHAMKaTopa (kak oxxugaembln pesynbTaT ee OCBOEHWS)
AUCLMNIINHA OOCTUXKEHUN
KOMMeTeHLUM1n 3HaTb U yMeTb AenaTtb | BNageTb HaBblikaMu
koA HavMeHoBaHune g
noHnmaTb (aencrtBoBatb) (MMeTb HaBbIkKM)
1 2 3 4
YHuBepcanbHble KOMNeTeHUUmn
YK-1 | CnocobeH MNO-1yk1 3HaTb YmeTb BnapeTtb
OCyLLEeCTBNATL AHanuanpyet cnocobbl aHanusupoBaTb | MeTodamu u
MOWCK, 3ajadvy, Bblaensas ee | pelleHus 3agauu, HaBblkamMu aHanusa
KpUTUYeCcKuni 6a3zoBble nocTaBneHHbIX Bblaenss NnocTaBMEeHHbIX
aHanuas u CUHTe3 | cocTaBrsioLme, 3apav. ux 6asoBble 3ajad, BblaeneHus
WHopmaLnK, ocylecTsnseT cocTaBnswowme | ux
NPUMEHSATb OEKOMMNO3MLMNIo " 6a30BbIX
CUCTEMHBIN 3agaym. OCyLLecTBNAATb COCTaBMSALLMX U1
noaxoa Ans nx OCYLLEeCTBMNEHUS
peLleHns OEKOMMNO3ULMI0. | UX 4EKOMMO3NLMK.
MOCTaBJIEHHbIX NO-2yxq 3HaTb YmeTb Bnagetb
3agad. Haxogut n MeToabl HaxoauTb K MeTogamMu u

'B criyqae ecnu ducyunnauHa sisnsemcsi oucyurniiuHoU rno ebibopy obyyaroweeocs, mo nuwemcs cnedyrouult mekcm:
- omHocumcs K QucyurniuHam ro ebibopy;
- fensiemcsi obs13ameribHOU Orisi U3y4eHusi, ecriu 8blbpaHa obydarowumcs.
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KpUTU4ECKN HaxoXaeHus u KPUTUYECKN HaBblkaMu Mo
aHanusnpyet aHanusa aHanuMaupoBaTb | HaxXOXOEHUo n
MHopmaumio, NHpopmaumn, MHpopmMaLuto, KpUTMYECKOMY
Heobxogumyto ans Heobxoaumonm Heobxoaumyto aHanuay
peLueHuns Ons pewenns ONs pelleHnst NHopmaumu,
nocTaBneHHOM NOCTaBMEHHbIX NMOCTaBIEHHbIX Heobxoaumown ans
3agayn. 3adau. 3agau. peLueHns
NOCTaBIIEHHbIX
3ajau.
MO-3yk1 3HaTb YmeTb Bnanetb
PaccmartpuBaet MeToAabl Mcnonb3oBaTb HaBblkaMu
BO3MOXHbI€ paccMOTpEHUsI MeToabl paccMOTpeHust
BapWaHTbl peLLeHnst BO3MOXHbIX paccMOTpeHns BO3MOXHbIX
3a4ayun, oueHnBas Nx | BapuaHToB BO3MOXHbIX BapunaHToOB
[OCTOVHCTBA U peLueHus BapuaHTOB peLLeHns 3agayu,
HegocTaTKu. 3agayn, peLueHus oLieHnBas nx
oLieHMBas uUx 3agaun, JOCTOMHCTBA U
[OCTOMHCTBA U oLeHnBas nx HegocTaTKu.
HegocTaTKu. JOCTOMHCTBA U
HeaocTaTKu.
NO-4yy1 3HaTb YMmeTb BnageTb
[(PamMOTHO, MOrMYHO, | anropuTm rpamoTHO, CNoOCOBHOCTbLIO
apryMeHTMpoBaHo POpMUPOBAHMS | NOTUYHO U rpamoTHO,
dopmumpyeT CYyXOEHUIA 1 aprymeHTMpoBsa | NOrn4Ho,
CcobCTBEHHbIE OLIEHOK. HHO aprymeHTMpoBaHo
CYXOEHUNS U OLIEHKN. dopmynuposat | popmuposaTb
Otnnyaet dakTbl OT b CBOU cobCTBEHHbIE
MHEHUN, CYXXOEHUNA n CyXOeHus n
WHTepnpeTauumn, OLIEHKM, OLIEHKMN.
OLIEHOK N T.A. B oTnunyas
paccyXaeHnsix dakTbl OT
OPYrMX y4acTHUKOB WMHTepnpeTauun.
[eaTernbHOCTMU.
NO-5yk.1 3HaTb YmeTb BnapgeTtb
Onpepenset n MeToAabl 1Mcnonb3oBaTb HaBblkaMu
oueHnBaeT onpegeneHna n | metogpl onpegeneHusa n
nocnencTeus OLeHMBaHMS onpegeneHna n | oueHUBaHuUs
BO3MO>XHbIX nocnencTeuin OLeHnBaHus nocnencTeumn
peLLeHnn 3agayn. BO3MOXHbIX nocneacTeuin BO3MO>HbIX
peLueHnn BO3MOXHbIX peLLeHU 3agayn.
3agaun. peLeHnn
3agaun.




2.3 OnucaHue nokasaTtesied, KPUTEPUEB U LUKaJ OLEeHMBAHUA B paMKaxX AUCLUNJIUHbI

YpoBHM cHOpMMPOB

a@HHOCTU KOMMNETEHLMI

KOMNeTeHUua He

MWHUManbHbIN cpeaHun BbICOKWN
cdopmmpoBaHa
OLueHKM chOpPMUPOBAHHOCTN KOMMNETEHLUI
2 3 4 5
OueHka OueHka OueHka «xopowox OueHka «omnu4yHo»

« Heydoenemeopumenbﬁo»

«yaoenemeopumenb/-/o»

Xapakrepuctmka ccpopMUPOBAHHOCTI KOMMNETEHLIMM DopMmbI 1
WHaeke u Koa MNokasatens KomneTeHuus B nomnHom CdopmrposaHHOCTb CdopmrposaHHOCTb CdhopmrpoBaHHOCTb cpencTea
HasBaHue vHAnkaTopa WHavkaTopei OLEHMBAHNA — 3HAHWA, Mepe He copmmpoBaHa. KOMMeTeHLMM KOMMeTeHLWW B Lienom KOMMeTeHLMW NOSTHOCTbIO KOHTPONS
KkomneTeHLun | AOCTVKEHWN KoMneTeHLmmn YMEHUS, HaBbIKA VmetoLmxcst 3HaHui, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET chopMnpoBaHHs
komneTeHuun (BnaneHns) YMEHMI 1 HaBbIKOB MUHUMANbHbLIM TpeboBaHusaM. TpeGoBaHusaM. KOMAETEeHLMI
HefoCTaToOuHO ANns TpeboBaHUAM. MmetoLumxcsa sHaHui, MmetoLumxcsa 3HaHui,
peLleHns NPakTUYecKnx Mmetomxcs 3HaHui, YMEHWI, HaBbIKOB U YMEHWI, HaBbIKOB U
(npodbeccuroHanbHbIX) YMEHWIN, HaBbIKOB B MOTMBaLMN B LIENIOM MOTMBALIMW B MOMHOMN
3agav LienioM JOCTaToOYHO ANnA | AOCTaTOMHO ANS pelleHns Mepe A0CTaTo4HO ANA
peLLeHns NPaKTUHEeCcKUX cTaH4apTHbIX peLUeHnsi CIOXHbIX
(npodbeccuoHanbHbIX) NPaKTUYECKNX NPaKTUYECKNX
3agad (npodheccuoHanbHbIX) (npodbeccuoHanbHbIX)
3agaq 3agaq
Kputepum oueHnBaHus
3HaTb ObyuyaroLumincst He 3HaeT Ob6yuvatomincst 3HaeT Ob6yuvatowmiica csobopgHo | Obyuvatowmiics B YyebHoe
MonHoTta crnocobbl peweHns | crnocobbl pelieHnst | OCHOBHble crnocobbl | 3HaeT crnocobbl peLleHnst | COBEpLUEHCTBE 3HaeT noptgonuo.
3HaHU nocTaBreHHbIX 3agay nocTaBfieHHbIX 3aaad peLleHVs NOCTaBMNEHHbIX | MOCTaBMEHHbIX 3aday cnocobbl pelleHnst | OK3aMeHaUWOHH
3agav nocTaBfieHHbIX 3ag4ay ble BOMpPOCHI.
YmeTb Obyvarowpmicsa He ymeeT Obyvarowmiica Obyvatowmica ponyckaet | Obyvarowmiics ymeeT YyebHoe
aHanuavpoBaThb 3ajauyun, | aHanMauMposaTb  3adaun, | HeyBEepeHHO ymeeT ManosHauuTensHble 4eTKo aHanuanpoBsaTb nopTdonuo.
Hanuune Bblgenas ux 6asoBble | Bbligensas ux 0a3oBble | aHanM3MpoBaTb 3adayv, | HETOYHOCTW MpV aHanuse 3agauu, cBoboAHO | Ok3aMeHauMOHH
YMEHMiA COCTaBnsioLLmMe U cocTasnsoLme n | Bblgenss ux 6asoBble | 3agad, BblAEnss ux | Bblgensis  ux  GasoBble ble BOMPOCHI.
oCyLecTBNATb ux | ocywecTBnatb ux | cocrasnsiowme 6a3oBble coCTaBMnsloOWMeE | COCTaBnsoLme "
NA-Lyka [eKOMMOo3nLMIo AEeKoMMNo3nLumio N OCYLIeCTBMATb WX | OCYLLECTBNSATb nx
[€KOMMNO3MLMI0 [EeKOMMNOo3nLMI0
Bnapetb Obyuatowmics He | Obyvatowuiica Brnageet | O6ydarowmicst BnageeT Ob6yuatowmiica  cBob6ogHO YyebHoe
MeToAaMu U HaBblkamu | BnageeT  MeToAamy M | OCHOBHbIMM METOAAMM U | OCHOBHbIMM MeTodamu W | BnageeT  MeTogamMu nopTdonuo.
aHanusa HaBblkamu aHanusa | HaBblkamu aHanusa | HaBblkaMu aHanu3a | HaBblkamu aHanu3a | Ok3ameHauMOHH
Hanunuve NnocTaBMieHHbIX  3aAad, | NocTaBneHHbIX 3agad, | nocTaBneHHbIX 3adau nocTaBMeHHbIX 3agad, | nocTaBneHHbIX 3agad, ble BOMpOCHI.
YK-1 HaBbIKOB BbIAENEHUs NX BblAeneHns ux 6a30Bbix BblAENEHUs NX BbIAENEHUs NX
6a30BbIX COCTABMSAOLWMNX | COCTABMSAOLLMNX n 6a30BbIX COCTaBNSALWMX U | BA30BbIX COCTABMSOLWMX 1
1 OCyLLeCTBNEHUS! OCyLLEeCTBNeHUs OCyLLEeCTBNeHUst OCyLLEeCTBNeHUs
MX AEKOMMO3ULMK VX AeKOMNo3nLmm MX AEKOMMO3ULMM MX AEKOMMOo3nNLMM
3HaTb Obyvaromics He 3HaeT Obyvarowpmics 3HaeT Obyvatowmica csobogHo | Obyuvatowmiics B YyebHoe
METOAbl HaxoXOeHWs U | MeToAbl HAaXOXAEHWS W | OCHOBHble MeToApbl | 3HaeT mMeToAdbl | COBEpLUEHCTBE 3HaeT noptdonuo.
NonkoTa aHanusa I/IHfIbOpMaLlI/II/I, aHanusa @Hd)opmaumm, HaxXxOXOEHUs! U aHanu3a | HaxOXAEHUs W aHanu3a | MeTofbl HaxoXAeHuss U | Jk3aMeHauMoHH
SHaHW HeobxoanMon ans | Heobxoammon ans I/IHd)OpMaLl,I/II/I: I/IHd’.)OpMaLl,I/II/Iv, aHanusa lleCbOpMaLl,VlI/l, ble BOMPOCHI.
peLueHus pelleHnss NoCTaBfieHHbIX | Heobxoaumon ansa | Heobxoaumoi ansa | Heobxogmmon ans
NO-2y1 nocTaBreHHbIX 3agady 3agav peLLEeHNsi NOCTaBMNEHHbIX | PELleHUss MOCTaBMEHHbIX | PELUEHUS  MOCTaBfIEHHbIX
3apad 3apay 3apad
YmeTb ObyuatoLumincs He ymeeT Obyuatowmics Ob6yuvatowmiics ponyckaet | Obyvarowmiica ymeeT YyebHoe
Hanuuve HaxoaWTb U KPUTUYECKM | HaxoaWTb U KPUTUYECKN ucnblTbIBaET ManosHauyuTensHble cBoboaoHO  HaxoauTb U nopTdonuo.
yMeHUI aHanuampoBsaTb aHanuanpoBaTb 3aTpyAHeHUs npu HETOYHOCTU  HaxoA4s W | KpUTMYecku Ok3ameHaLMOoHH
MHopmaumio, WHpopmaLmio, HaxoXxaeHun W | KPUTMYECKM  aHanusupysi | aHanusupoBaTb ble BOMpPOCHI.




Heobxoaumyto onsa
peLLEHNS NOCTaBNEHHbIX
3agad

HeobxoanMyHo onsa
peLleHnst NOCTaBMEHHbIX
3agay

KPUTNYECKOM
aHanuse nHgopmaumu,
Heobxoaumoin ons

peleHnsa NoCTaBNeHHbIX
3agad

MHopmaLmio,
Heobxoaumyto ansa
peLLeHnst NoCTaBNEHHbIX
3agay

MHdopMaLumio,
HeobxoanMyo onsa
peLleHnst NOCTaBMEHHbIX
3agay

Bnapetb Obyuvatowmics He | Obyyatowmincs Ob6yuvatowmiica  Bnageet | Obyvatowmiica csobogHo YyebHoe
MeToAaMu W HaBblkamu | BrnageeT HeyBepeHHO BrageeT OCHOBHbIMW MeTodamu W | BnageeT MeTogaMu U nopTdonuo.
NoO  HaxoXAEHWO W | MEeToAAaMM M HaBbIKAMWM MO | METOAAaMW U HaBblkaMW | HaBblKaMu no | HaBblKamu Mo Ok3amMeHaLMOoHH
Hanuune KPUTUYECKOMY aHanuay HaxoXaeHuto M| MO  HaxoXAeHW 1 | HaxoXaeHuo N | HaxoxgeHuto " bleé BOMPOCHI.
HABLIKOB I/IHCbOpMaLII/IVI: KpUTUYECKOMY aHanmay KpUTUYECKOMY aHanmay KPUTUYECKOMY aHanuay KpUTUYECKOMY aHanmay
Heobxoaumon ona | MHgopmaumu, MHopMaumu, MHdopMaumm, MHopMaLumK,
peLLeHns NOCTaBMEeHHbIX | Heobxoaumon ana | Heobxogmmon ana | Heobxogumoi ana | Heobxogmmon ans
3agay pelleHnsi MOCTaBMIEHHbIX | PELUEeHUsi MOCTaBMEHHbIX | PEeLUeHUst MOCTaBMIEHHbIX | PelleHWs  NOCTaBreHHbIX
3agad 3agad 3agad 3agay
3HaTb ObyuyaroLumicst He 3HaeT Obyuvatowmincs  cnabo | Obyuvatowmiics c | Obyvatowmiica B YyebHoe
METOAbl PACCMOTPEHUS MeTOAbl pacCMOTPEHUS 3HaeT mMeToAbl | Mano3Ha4yuTenbHbIMK coBepLUEHCTBE 3HaeT nopTdonuo.
BO3MOXHbIX BapuWaHTOB | BO3MOXHbIX  BapWaHTOB | pacCMOTPEHUsI HETOYHOCTAMM 3HaeT MeTOAb! PacCCMOTPEHUs Ok3ameHaLMOoHH
MonHoTa pelueHus 3agayv, | pelueHus 3afayn, | BO3MOXHbIX BapWaHTOB | MeTOoAbl PAaCCMOTPEHUS BO3MOXHbIX BapuaHToOB ble BOMPOCHI.
3HaHWUI oLeHuBas mx OLleHMBas MX JOCTOMHCTBA | peLleHust 3afayv, | BO3MOXHbIX  BapuaHTOB | peLueHust 3agauu,
[OCTOMHCTBA n | 1 HegocTaTku oLieHuBas nx | pelueHus 3afjaun, | oueHuBas MX J4OCTOMHCTBA
HepocTaTkv [OCTOMHCTBA N | oueHMBas MX JOCTOMHCTBA | M HEAOCTATKU
HegocTaTkv 1 HegocTaTku
YmeTb Obyuatolmiics He ymeeT Obyuvatowmics Ob6yuvatowmiics ymeeT Ob6yuvatowmiica  cBobogHO YyebHoe
ncnonb3oBaTth MeToAbl ncnonb3oBaTh MeToAbI ucnbelTbiBaeT ncnonb3oBaTth MeToAbl ucnonbayet mMeToAbl nopTdonuo.
paccmoTpeHus paccMoTpeHust 3aTpyaHeHus, paccmoTpeHus paccMoTpeHust Ok3ameHauUMOoHH
BO3MOXHbIX BapWaHTOB | BO3MOXHbIX ~ BapuaHTOB | MCMONb3ys MeToAbl BO3MOXHbIX ~ BapWaHTOB | BO3MOXHbIX BapuaHToOB ble BOMPOCHI.
Hanunuve peLueHnsa 3agaun, peLueHns 3agjayn, | paccmoTpeHus peLueHus 3afjauv, | pelueHus 3agauu,
NO-3yka yMEHUN oueHuBas UX | oueHMBas MX JOCTOMHCTBA | BO3MOXHbIX BapuaHTOB | OLEHWBAsi UX AOCTOMHCTBA | OLeHMBasi X JOCTOMHCTBA
[OCTOMHCTBA n | 1 HegocTaTku peLueHus 3agayvm, | v HeJocTaTku 1 HepocTaTkn
HepocTaTkv oLieHuBas nx
[OCTOMHCTBA "
HegocTaTku
Bnapetb Ob6yuvatowmincs He | Obyyatowmncs Ob6yuatowmiics BrnageeT Obyuatowumics B YyebHoe
HaBblkamu BrnageeT HaBblkamn | HeyBepeHHO Brageet HaBblKaMy PAaCCMOTPEHUSI | COBEpLUEHCTBE BnageeT nopTdonuo.
paccmoTpeHus paccMoTpeHus HaBblKamu BO3MOXHbIX ~ BapWaHTOB | HaBblkaMW PACCMOTPEHUS Ok3ameHaLMOoHH
Hanuune BO3MOXHbIX BapuWaHTOB | BO3MOXHbIX  BapUaHTOB | pPacCMOTPEHUsI peLueHus 3afayn, | BO3MOXHbIX BapUaHToOB ble BOMPOCHI.
HABLIKOB peLueHus 3agayv, | pelueHus 3afa4yn, | BO3MOXHbLIX BapWaHTOB | OLEHWMBAsi UX JOCTOMHCTBA | peLueHus 3agauu,
oLeHuBas nx OLieHMBas X JOCTOMHCTBA | peLueHus 3agayu, | v HegocTaTku OLieHMBas UX AOCTOMHCTBA
[OCTOMHCTBA W | 1 HepgocTaTku oLieHuBas nx 1 HepocTaTku
HepgocTaTku [OCTOMHCTBA "
HegocTaTkv
3HaTb Obyyvaromics He 3HaeT Obyvatowmiica O6yyatowmmncs 3HaeT Obyvarowmiica B YyebHoe
HonkoTa anroputm anroputm hopMUpPOBaHUST | AONYCKaeT HETOYHOCTU anroput™ hopMUpOBaHUSI | COBEPLLEHCTBE 3HAET nopTdonuo.
SHAHMIA cbopMMpciBaHMﬂ CY>OEHUIA 1 OLEHOK B anroputme | CyXAeHWI 1 OLEeHOK anroputm dopMUpoBaHMs | Sk3ameHaLMOHH
CYXXOEHWIA N OLLEHOK chopMUpoBaHUsi CY>XOEHWIA 1 OLLEHOK ble BOMPOCHI.
CYXAEHUA 1 OLEHOK
W0-Aycs YmeTb Obyuatolumiicst He ymeeT Obyuatowmics Ob6yuvatowmiica ponyckaet | Obyvatowmiics YyebHoe
rpPaMoTHO, NMOFUYHO U rpPaMoTHO, MOMMYHO U ucnblTbIBAET He3HayuTesbHble rPaMoTHO, MOFUYHO U nopTdonuo.
Hanuume aprymMeHT1poBaHO apryMeHTMpoBaHo 3aTpyaHeHus HETOYHOCTM, (HOPMYNMPYs | apryMeHTUpPOBaHO Ok3ameHauUMOoHH
yMEHMiA dopmMynupoBaTb CBOM chopmynmpoBaTk cBOM hopmynumpys ceou CBOW CYXXOEHUSI 1 OLEHKKN, | cbopmynupyeT cBou ble BOMpPOCHI.
CYXOEHUSI W OLEHKW, | CyXOEHWS UM OUEHKW, | CYXXOEHUS W OUeHKW, | oTnuyas haKTbl OT | CyXOeHVWss U OLEHKU,
oTnuyas oTnuyas hakTbl OoT | oTnuyasa  hakTbl  OT | MHTepnpeTauui oTnunyas hakTbl oT
akTbl OT | WHTepnpeTauumn MHTepnpeTauum MHTEepnpeTauum




MHTEpnpeTauun

Bnapetb Obyuatowmics He | Obyyatowmncs Ob6yuvatowmiica  Bnageet | Obyvatowumiica csobogHo YyebHoe
CMOCOBHOCTLIO Bnageet HeyBEpeHHO  BrageeT | CMOCOOHOCTbI PaMOTHO, | BrageeT  CrocobHOCTbIO noptcponuo
rpamoTHO, NOMMYHO, | CNOCOBHOCTBIO FPAMOTHO, | CMOCOGHOCTLIO NOrnNYHo, rpamoTHO, nornyHo, | Ok3aMeHaUMOHH
Hannave apryMeHT1poBaHo TNOTNYHO, rpaMoTHO, NOTMNYHO, | apryMeHTUpoBaHO apryMeHTUpoBaHo ble BONPOCHI.
HABLIKOB cdopmmpoBaTb aprymeHTUpoBaHo apryMeHTUpoBaHo cdopmumpoBaTb dopmmpoBaTtb
COGCTBEHHbIE dopmmpoBaTtb dopmmpoBaTtb COBCTBEHHbIE CYXXOEHNUA U | COBCTBEHHbIE
CYXXAEHWS U OLEHKM COOCTBEHHbIE COOCTBEHHbIE OLLeHKM, ponyckasi | CyXAEHUS U OLEHKU
CYXAEHUSI N OLIEHKU CYXAEHUSI N OLIEHKU He3HayuTenbHble
HETOYHOCTM
3HaTb ObyuyaroLumicst He 3HaeT Obyuvatowmics 3HaeT | Obyyatowmincs 3HaeT | Obyvatowmiics B YyebHoe
MeToAbl OnpeaeneHns n | MeToabl onpeaeneHns un HekoTopble MEeTOAbl | OCHOBHblE MeToAbl | COBepLUEHCTBE 3HaeT noptcponuo
NonkoTa OLEHNBaHUs OLIEHMBaHNSA NOCNeACTBUN | onpeaeneHus u onpeaenexus un MeToAbl onpeaeneHus u Ok3aMeHaLUMOHH
- nocneacTeni BO3MOXHbIX peLleHnn | oLeHnBaHUS OLeHMBaHUS NOCNeACTBUN | OLeHWBaHWSA MOCNeacTBUN ble BONPOCHI.
BO3MOXHbIX  peLleHuin | 3agaymn nocnegcTeumn BO3MOXHbIX peLleHnin | BO3MOXHbIX peLueHuii
3agaun BO3MOXHbIX  PELUEHUI | 3agayn 3a4aum
3aga4um
Obyuvatowmics YyebHoe
YmeTb . ncnbITblBaET Obyvatowmincsa gonyckaet . noptdonuo.
Obyvarowpmicsa He ymeeT Y - Hony Obyvarowmiica csobogHo PT®
1cnonb3oBaTb MeToAbl 3aTpyaHeHus, He3HayuTenbHble 3OK3ameHauMoHH
Mcrnonb3oBaTb METOAbI ncnonb3yet MeToabl
onpegenexHus n ncnonb3ys MeToapl HETOYHOCTW,  UCMOMb3ys ble BONPOCHI.
na-5 Hanune OLEHUBaHUS onpeaeneHia " on efenexHus M | MeToabl onpegeneHus u onpeaeneHia n
VKL YMEHUN o OLlEHMBaHMSA NOCNeacTBui p p . | oueHMBaHMsI NOcCneacTBun
nocneacTeui _ | oueHuBaHus OLeHMBaHUS nocneacTemmn 9
BO3MOXHbIX peLueHuin o ~ | BO3MOXHbIX peLueHnn
BO3MOXHbIX sanaum nocnegcTeumn BO3MOXHbIX peLueHunn sanaum
pelueHnn 3agayn BO3MOXHbIX  pELUeHUn | 3agauu
3aga4m
Bnapgetb Obyvatowmiica He Obyuatowniics Obyvatowmincs srnageet Obyvarowmiica csobogHo Yuebroe
Y HeyBepeHHo Bnazeet M y noptdonuno
HaBblkamu onpegernexHvs | BrageeT HaBblkaMu OCHOBHbIMM HaBblkamy | Bnageet HaBblkaMu
HaBblkamMy onpegenexHus 3OK3ameHaUMoHH
Hanuuve " OLeHMBaHUS | onpeaeneHns n " oLieHBaHUS! onpegenexHus n onpegenexHus n L1e BOMDOCH
HaBbIKOB nocrneacTeun OLIEHVBaHNA NocneacTBui NOCREnCTEMi OLEHUBAHUS NOCNeACTBUN | OLEHVWBaHWUS MOCIEACTBUIA P
BO3MOXHbIX  pELUEHVIA | BO3MOXHbIX peLleHun . | BO3MOXHbIX peLleHnin | BO3MOXHbIX peLueHuin
BO3MOXHbIX  PELUEHWI
3agauu 3agauun 3apauu 3agaun
3agauvm




2.4 Ilornyeckue u cogepxaTtenbHble B3aUMOCBA3N QUCLUMIIVUHDBI C
ApYyrMmMu aucumnivHamMm v npaktukamm B coctase OlINOIN

,D,MCLI,VII'IJ'IVIHbI, I'IpaKTVIKVI*, Ha KOTOpble onunpaeTcd
cogepxaHue }J,aHHOVI ANCUUNITNHBI |/|H,Cl,eKC N HanMeHoBaHune
MepeyeHb TpeboBaHwuiA, VIHREKC 1 HanmeHoBakHme ANCUUNIMWH, NPaKTUK, C
CHOPMMPOBAHHBIX B XO4€ U3y4eHNs AMCLIANIVH, NpakTik, Ana KOTOpbIMW faHHas
KOTOPbIX coaepXaHne
NHaeke n NpeALecTBYOLWNX NaHHO ANCLIANANHBI avcuunnuHa oceanBaeTcs
HanMeHoBaHune (B MOOalNIbHOCTU «3HATb U BbICTYNaeT OCHOBOV napannesnbHO B Xoae
NOHUMAaTLY, «yMEeTb AenaTby, ofHoro cemectpa
«Bnagetb HaBbIKaMVI»)

Kypc xumuu B 3HaTb: B61.0.22 B51.0.06 Bbicwas
obbeme, - OCHOBHbIE 3aKOHbI Y MOHATUS Mpupogononb3oBaHue MaTemaTuka
npegycMOTPEHHOM | XUMUMU; 61.B.0B.01.01 61.0.07
rocy4apCTBEHHbIM | - UMETb NPEACTaBEHNs O WHCcTpyMeHTanbHble NHdopmaumnoHHble
obpasoBaTteribHbIM | CTPOEHMM aToMa U MEeTOAbl MCCNeAoBaHWs | TEXHOMOrMu
cTaHgapTom nepuogmyeckon cucteme [.U. NpPUpPoaHbIX cpen, B51.0.14 3konorus
cpegHero MenpeneeBa; 61.B.[1B.01.02 ®wusuko-
(monHoro) obuwero | - pacTeopbl; XUMUYECKMe mMeToabl
obpa3zoBaHus - OKUCTUTENbHO- N3MepeHuii 1 aHanmaa
(6a3oBbIii BOCCTaAHOBUTESNbHbIE peakuuu; B1.B.01 OueHka
YPOBEHB). - OCHOBHbl€ 3aKOHOMEPHOCTU BO34€ENCTBMSA Ha

NPOTEKAHUSA XMMUYECKUX OKpYXaltoLLyto cpeay

peakuui; 61.B.22 NcTouHuKM

- Knaccudumkauuio, 3arpsi3HeHns cpeabl

HOMEHKNaTypy, OCHOBHbIE obutaHus

CBOWCTBA, CNOCOObI MONyyYeHns n

NPYMEHEHNS OPraHNYeCKUX U

HEeopraHM4yecKMx BELLECTB.

* - ANSl HEKOTOPbIX AUCLMMNMH NepBoro roga obyveHnsi LenecoobpasHo ykasaTb Ha B3aMMOCBS3b C MpeaLlecTBYOLLel NOArOTOBKOW
obyyaloLmxcs B CTapLUEN LUKone

2.5 ®opmMbl METOAUYECKUX B3aUMOCBA3eM ANCLUNIIUHBI C APYTMMU AUCLUNTIMHAMU U
npakrtukamu B coctase OMOI

B pamkax metogumdeckon paboTbl NpUMEHATCA criegyrowme hopMbl METOANYECKUX B3aUMOCBS3EN:

— YYéT cogepXaHus MpelwecTByOWUX OUCUUMAMH Npu opMupoBaHMn paboden nporpaMmmbl
nocnegyoLwen AUCUNNINHLI,

— cornacoBaHue pabo4en NporpamMmmbl NPeALlEeCTBYOLWEN AUCUMNIUHBI BEAYLLMM NpenogaBaTenem
nocnegyowen QUCUNNIvHbI;

— COBMECTHOe oOcyxaeHue BeaylMMK NpenofaBaTensmy NpeflecTBYOWEN M nocrefyowen
ONCLUUNIWH pe3ynbTaToB BXOAHOrO TECTMPOBaHWS Mo nocnenyowen QUCUMNITMHE;

— yyacTue Begyluero npenogasaTens NocneaylLlen AUCUUnivHbl B Npoueaype npuéma ak3ameHa
no npeabiagyLien.

2.6 CouymanbHO-BOCNUTaTENbHbIN KOMMNOHEHT AUCLUNIIUHDI

B ycnoBusix co3gaHHOM BY3OM COLMOKYNbTYPHOW cpedbl B pes3ynbTate M3ydeHust AUCLUNIUHBIL
HOPMUPYIOTCA MUPOBO33PEHME W LIEHHOCTHbIE OpPUEHTAUMM OBOY4alOLIMXCH; WHTENMNEKTyalnbHblE YMEHUS,
Hay4yHOE MbILLNEHNE; CMOCOBHOCTbL UCMOMb30BaTh MOMyYEHHbIE paHee 3HaHWUsSl, YMEHUS, HABbIKW, pa3BuUTUe
TBOPYECKMX Ha4arl.

BocnuTatenbHble 3agayn peanusyoTcs B npolecce obLieHnss npenogaeartens ¢ obyvatowmmumcs, B
NCMNONb30BaHUM aKTUBHBLIX METOLOB 0By4eHUsi, Nobyxaarowmx obyvaroLmxcs NposiBuTb cebs B COBMECTHON
OEeATENbHOCTU, MNPUHATL OLEHOYHOoe peleHne. KonnekTuBHble Buabl OEATENbHOCTU  Cnoco6CTBYOT
NpMOOpPETEHNI0O HABLIKOB PaboTbl B KOMMEKTUBE, YMEHUS ynpaBrieHuUst KonnektnBoM. CamocTosiTenbHasi
pabota crnocobcTByeT BblpaboTke Yy OOyyaloLWMXCA CMNOCOBHOCTU MPUMHUMMATb pPELUEeHUE U HaBblKOB
CaMOKOHTPONS.

Yepes cBasb ¢ HWPC, ocyuwectBnsemon BO BHeydeOHOe BpeMs, CouManbHO-BOCMUTATENbHbIN
KOMMOHEHT OPUEHTMPOBAH Ha:

1) apanTauuto W BcTpavBaHMe oOOy4alLwmxcss B OOLWECTBEHHy u3Hb BY3a, ykpenneHue
MEXITMYHOCTHbIX CBSI3EN N YBEPEHHOCTW B NPaBUIbHOCTM BbIGpaHHOM npodeccuu;

2) npoBedeHWE CUCTEMATUYECKOM W  LieneHarnpaBrneHHoW NpodopUeHTaUMOHHOW paboThl,
dopMMpoBaHME TBOPYECKOrO, CO3HATENbHOMO OTHOLUEHUS K TPYAY;

3) hopmmpoBaHue obLLEKYNBTYPHBLIX KOMMETEHLUNA, YKPENfeHne NUYHbIX U FPYNnoBbIX LEeHHOCTEN,
006LLIECTBEHHBIX LLEHHOCTEN, LLEHHOCTU HEMNpPepbIBHOro 06pa3oBaHus;

4) rpaxkgaHcKo-npaBoOBOe BOCMUTAHUE JINYHOCTMU;
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5) natpuoTuyeckoe BOCMUTaHME oby4varoLmMxcs, OpPMUPOBaAHME MOAeNn npodeccuoHansHoM
3TVIKW, KYNbTYpbl 3KOHOMWUYECKOTO MbILLIEHUS], AEMOBOro 0bLeHus.

O6beanHeHne anemMeHTOB 00pas3oBaTenbHOW M BOCNUTATENIBHOW COCTaBMASHOLWEN AUCUMNIUHBI
cnocobcTByeT hopMUpPOBaHMIO OBLLEKYNBTYPHBIX KOMMETEHLMI BbIMYCKHMKOB, KOMMETEHLUUA COLMANbHOMO
B3aUMOJENCTBUSI, CAMOOPraHn3aLmmn n camoyrnpaBneHusi, CUCTEMHO-AEATENbHOCTHOIO Xapakrepa, co3gaeT
ycnoBus, HeobxoanmMble O BCECTOPOHHErO PasBUTKS JIMYHOCTW.

3. CTPYKTYPA U TPYAOEMKOCTb YYEEHOU AUCLUNNUHBI

OucuunnuHa nsyyaetca B 1 cemectpe 1 kypca.
MpopomkntensHocTb cemecTtpa 20 4/6 Hepens.

TpygooemKocTb, Yac
. cemecTp, kypc*
Bug yyebHow paboTbl ouHas dopma
1 cemecTp
1. AyAnTopHbIe 3aHATUA, BCEro 54
- nexkummn 24
- NpaKTUYeckue 3aHATMS (BKNoYas cemmnHaphbl) -
- nabopaTopHble paboThl 30
2. BHeayanTopHas akageMuyeckas paborta 54
2.1 ®ukcnpoBaHHbIe BUAblI BHeayAUTOPHbLIX CAaMOCTOATENbHbIX
paborT:
BbinonHeHne 1 coava/almra MHAMBUAYanbHOro/rpynnoBoro
3ajaHusa B BUOe™**
- MHOVMBUAYyanbHble 3aJaHuns no Temam 21
2.2 CamocTtosiTenbHOe N3y4eHue TeM/BONpocoB NporpaMmmbl 7
2.3 CamonopgrotoBKa K ayAUTOPHbIM 3aHATUAM 15
2.4 CamonoaroToBKa K y4acTUIO U y4acTue B KOHTPOJIbHO-
OLIEHOYHbIX MEPONPUATUAX, NPOBOAMMbIX B paMKax TEKYLLEro 11
KOHTPONSA OCBOEHMWS AUCUMUNINHBI (3@ UCKITIOYEHUEM yYMEHHbIX 8
nn. 2.1 —2.2):
3. MopgroToBka ¥ caava 3Kk3amMeHa Nno uToram OCBOeHUst 36
AUNCLMNIINHbI
Yacbl 144
OBLLUASA TpyAoeMKOCTb AUCLUNIUHDI: 3aueTHbIC SAMAMLIE! 2

lMpumeyaHue:

* — cemecmp — AN O4HON U O4HO-3204HON HOPMbI OBYHEHUS, KYPC — AN 3a04HON (hOPMbl 00YHeHMs;

** — KP/KI, pedbepatalacce/npe3eHTaumm, KOHTPOrbHOW paboTsl (Ans obyyarowmxcs 3ao4HoM opMbl 06y4YeHNs), pacHeTHO-
rpadunyeckon (pacyeTHo-aHanMTUYeCckon) paboTsl 1 Ap.;




4. COOEPXXAHUE U CTPYKTYPA OANCLUUMIINHDbI

4.1 YKpynHeHHas cogepXaTeNbHaaA CTPYKTypa AUCLUUNIIUHBI U
obuwas cxema ee peanusauum B y4eb6HOM npouecce

TpynoemkocTb pasgena u ee
pacnpeferneHue no suaam yvyebHon paboTsbl,

= x
yac. = 223
AygutopHas pabota BAPC g § 3 =0 &
3aHATUS EERS 528
Homep n HanmeHoBaHue © %‘ % ed 3 2z
pasfena AMCLMNAVHBL. = 0 - 2 g P& g g 'q;; o
YKpynHEHHble TeMbl pasgena S’ ) s ¥ 3 z ° |33 2 ? 2 E |z g<
9 8 d 28| 2 | 8|85 858w |28k
@ 2 |Ex| & | 2|58 eac [23%
g§g| 8 < = 2388
c g © k3
2 3 4 5 6 7 8 9 10
OyHas popma o6yyeHus
OCHOBHbIE MOHAMUS U 3aKOHbI XUMUU.
Knaccugbukayusi Heop2aHu4ecKux 15 10 4 6 5
coeduHeHuUd. i Tect VK1
1.1 OCHOBHE:Ie Knaccbl HeopraHn4eckunx 9 2 4 3
COeaVHEHNN.
1.2 KomnnekcHble coeguHeHns. 6 4 2 2 2
CmpoeHue geuwjecmsa. 9 4 2 2 5
2.1 CtpoeHune atoma. [Neproanyeckuin 3akoH
1 nepuoguyeckasi cucteMa XMMn4eckmnx 6 4 2 - 2 2 TecTt YK-1
anemeHToB [1.M. MeHaoeneesa.
2.2 Tunbl XAMUYECKNX CBSA3EN.
O6buwue 3aKOHOMEPHOCMU MpomeKaHust 9 6 5 4
XUMUYECKUX peakyud.
3.1 OcHoBbI TEPMOAMHAMUKN. DHEpreTmka 3 1 - 2 1 Tect YK-1
XUMUYECKNX PeaKLMNA.
3.2 Xumunyeckas KMHeTMKa U paBHOBECHE. 3 1 2 2
Pacmeopebl. 19 8 4 4 11
4.1 Obwas xapaKTepucTnka pacTBOpPOB.
Cnocobbl BblpaXeH s KOHLEHTpauun 13 4 2 2 9 8 N3-1
pPacTBOPOB. - YK-1
Tect
4.2 PacTtBOpbl 3MEKTPONMTOB.
AnekTponuTnyeckas guccoumnaums. 6 4 2 2 2
4.3. T'maponus cone.
dAnekmpoxumuyeckue npoyeccsI. 19 8 4 4 11
5.1 OkncnuTenbHO-BOCCTAHOBUTESbHbIE 13 4 2 2 9 8
npoueccsl.
5.2 ManbBaHNYECKUN ANEMEHT, MPUHLMN €ro ) n3-2 VK-1
pabotbl. 3 C ranbBaHU4ECKOro 3N1EMEHTA. Tect
5.3 OnekTponn3 pacTBOpPOB W pacniaBoB. 6 4 2 2 2
5.4 Koppo3us MeTansmos 1 NPUHUUNbI 3aLMThbl
OT KOppPO3uMK.
OcHo8bI aHanuUMU4YecKoU Xumuu. 13 10 4 6 3
6.1 Ka4yeCTBEHHbIN XMMUYECKUA aHanNn3. 5 4 2 2 1
6.2 Konn4yecTBEHHbIN XMMUYECKUI aHanun3. 8 6 5 . 4 5 Tect vK1
6.3 Pn3MKO-XMMMYECKME METOAbI aHaNu3a.
OcHo8bI op2aHuU4ecKol XUMuU. 24 8 4 4 16
7.1 OCHOBbI CTPOEHMWS OPraHNYeCKnX
coeuHeHn. Tunbl XMMUYECKUX peakunn B
. 13 4 2 2 9 8
opraHuyeckon xumun. Knaccmdmkauus m
HOMEHKaTypa OpraHN4ecknx COeAVHEHNN. i n3-3 VK-1
7.2 Yrnesogopoabl. Tect
7.3 ®yHKUMOHaNbHbIE NPOU3BOAHbIE 6 4 2 2 2
yrneBoJopOaoB.
7.4 BbICOKOMOMEKYNAPHbIE OpraHnyeckme 5 5
coeavHeHnst (MPUPOAHbIE, CUHTETUYECKME).
lMpomexyToyHas atTectauus 36 X X X X X x | OK3ameH
WToro no aucumnnuue | 144 54 24 - 30 54 | 24




4.2 JleKUMOHHBLIN KypC.

MpumepHbIN TeMaTUYECKUIN NJIaH YTeHUA NeKuMi No pasgenamMm AUCLUNIINHBI

Ne

nexkuum

Tema nekumun. OCHOBHbIE BOMPOCHI TEMbI

TpyaooemkocTb No
pasgeny, yac.

3ao4Had

OYHas
dopma

MpumeHsemble
WHTEPaKTUBHbIE
dopMbI 06y4eHNs

| pasgena

N

3

4 5

Tema: OCHO8HbIE MOHAMUS U 3aKOHbI
xumuu. OCHO8HbIe Kracchl
HeopaaHUYeCKUX coeQuUHeHUU.

1. Knaccudmkaumsi 1 HomeHknatypa
HeopraHM4YecKknx CoOeaANHEHNN.

2. OcHOBHbIe cnocobbl NONyYeHUs 1
XMMUYECKMEe CBOMCTBA OKCMAOOB,
OCHOBaHUWI, KUCNOT 1 conen.

Jlekumns-
BM3yanusaums

Tema: KomnneKkcHble cOeOUHEHUS.

1. CTpoeHUe KOMMMEKCHBIX COEANHEHUN
(OCHOBHbIE NOMNOXeHUs
KOOPANHALMOHHON Teopuu).

2. Knaccudukauus, HomeHknaTypa u
N30MepUs KOMMIEKCHbIX COeQUHEHWIA.

3. KonuyecTBeHHblE XapakTepUCTUKN
KOMMEKCHBIX COEAUHEHWIA (KOHCTaHTa
HECTOWMKOCTU, KOHCTaHTa YCTONYMBOCTH).

JNlekunsi-
BM3yanusaums

Tema: CmpoeHue amoma.
lMepuoduyeckuli 3aKoH u nepuoduyeckasi
cucmema XumMu4eckux ariemeHmos .M.
MeHdeneesa.

1. OcHoBHble NpefAcTaBneHunst o
cTpoeHun atoma. KsaHToBO-
MexaHuyeckasi mogenb atoma. 3anpet
Maynu, npasuno XyHaa, npaBuno
KneykoBCKOro. QneKTPOHHbIE 1
3NeKTPOHHO-rpadunyeckme opMyrbl
MHOrO3NEKTPOHHbLIX aTOMOB.

2. OcHoBHOE 1 BO30OYyXAEHHOE
cocTosiHve aToma. MeToz BaneHTHbIX
cBszein. MMbpuamsaums aneKkTPoOHHbIX
opbuTanen.

3. Mepuognyecknii 3aKoH u
nepvoguyeckas CucTteMa SrieMeHTOB
0O.W. MeHgeneeBa. lNepuoguyeckoe
N3MEHEHNe CBOWCTB 3NIEMEHTOB U UX
COeUNHEHUN.

Jlekumns-
BM3yanusaums

Tema: OcHo8blI mepMOOUHaMUKU.
JHepreTka XMMUYECKUX peakLmit.
Pacyemsi no mepmMoxumMu4ecKkum
YpasHeHUsIM.

1. TepmoanHamum4yeckas cuctema.
N3meHeHne TepMoanHaMMUYecknx
PYHKLMIA NPU XMMUYECKUX NPOLIECCaXx.

2. lNepBbii 1 BTOPOW 3aKOHbI
TEPMOONHAMUKMN.

Tema: Xumuyeckasi KuHemuKka u
pasHosecue.

1. FOMOreHHbI€ 1 reTeporeHHble
Xnmudeckune npouecchbl. CKOpocTb U
MexaHn3M peakumii. 3aBUCUMOCTb
CKOPOCTU peakumi OT pasnnyHbIX
pakTopos. [Mpasuno BaHT-Modda.

2. Xumnyeckoe paBHoBecue. KoHCcTaHTa
XUMMYECKOro paBHoBecusi. CMmeLleHne
XMMUYecKoro pasHoecusi.  [puHuUmn
Je -laTtenbe.

JNekuuns-
BM3yanusaums
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Tema: Obuwjast xapakmepucmuka
pacmeopos. Criocobb! 8bipaxeHus
KOHUeHmpayuu pacmeopos.

1. Tunbl pacTBopoB. [inucnepcHsle
cuctembl. KonnongHble N UCTUHHbIE
pacTBopbl. PacTBOpUMOCTL BELLECTB,
3HepreTnyeckuin 3@ ekT pacTBoOpeHus.

2. Cnocobbl BbipaXkeHnsi cocTaBa
pacTBOpPOB.

Jlekumns-
BM3yanusaums

Tema: Pacmeopbl 551eKmpoumos.
Onekmponumuyeckas duccoyuayusi.
ludponu3s conedl.

1. CBoWicTBa BOAHbIX pacTBOpOB
anekTponuTos. Teopus
3MNEeKTPONUTMYECKON AnccoLmaumn.
KonnyecTBeHHbIE XapakTepUCTUKA
npouecca guccoumaunm, 3aBucuMocTb
OT pas3nnyHbIX aKTOPOB.

2. OnekTponuTnyeckas guccoumaums
BOAbl, NOHHOE NPOU3BEAEHNEe BOAbI,
BOAOPOAHbIN (PH) M rmapOKCHMNBHbIN
(pOH) nokaszatenu.

3. KonnuratneHble CBONCTBa pacTBOPOB

4. Tunbl rngponmaa. KonvyectBeHHble
XapakTepUCTUKN.

Jlekumns-
BM3yanusaums

Tema: OkucnumernsHo-
80ccmaHo8UMerIbHbIE MPOUECCHI.

1. Knaccudmkaumss oKMCnnTensHo-
BOCCTaHOBUTENbHBbIX peakuunin (OBP).
CocraBrneHuve ypasHeHui. MeTtog
nonypeakuuin. BaxxHenwine okucnutenm
1 BOCCTAHOBUTENN.

2. Cnoco6bl ypaBHuBaHust OB peakuuii:
MeTOo[, 3NeKTPOHHOro banaHca, meTop,
nonypeakumm.

3. Bnusaxue cpeapl Ha npoTtekaHne OBP.

Jekumns-
BM3yanusaums

Tema: 3neKmpoxumu'-/eCKue rnpoueccsl.

1. ManbBaHUYECKUIA NEMEHT, NPUHLUN
ero pabotbl. 30C ranbBaHN4YeCKoro
aneMeHTa.

2. ONeKTponu3 pacTBOPOB W PacnsaBoB.

3akoHbl Papages.

3. Koppoausi MmeTannoB v NpuHUMnbI
3aLWNTLI OT KOPPO3UK.

JNekuns-
BM3yanusaums

Tema: KayecmeeHHbIl xumudeckull
aHanus.

1. MeToabl KAYECTBEHHOIO aHanuaa.

2. Knaccudmkaums MOHOB.

3. Obwas xapaKkTepucTuka u peakuum
OTKPbITUS KATUOHOB W @HWUOHOB.

JNlekunsi-
BU3yanu3auuns

10

Tema: KonuyecmeeHHbIlU xuMu4yeckul
aHanus.

1. TUTpMMETPUYECKNI aHanKn3.
OCHOBHbIE NOHATUSI U pacyeTHbIe

dopmyrnbl.

2. MeToq HenTpanusauuu.
KomnnekcoHomeTpus.

Tema: @u3uko-xumuyeckue mMemoob!
aHanusa.

1. OGwasn xapakTepucTmka
WHCTPYMEHTarnbHbIX METOA0B aHanusa.

2. XapakTepucTuka OCHOBHbIX
WHCTPYMEHTarnbHbIX METOA0B aHanusa.

Jlekumns-
BMU3yanu3auuns

11

Tema: OcHo8bl opaaHuquKoEI xumuu.

1. Knaccudmkaumsi 1 HomeHknatypa
OpraHM4ecKUX CoeaMHEHNN.

2. OcHoBbI CTPOEHUA OpraHn4YecKnx

JNlekunsi-
BU3yanusauus
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COoeauHEHNN. TUnbl XMMUYECKUX peakuni
B OPraHnyeCckov XMMUW.

3. Knaccudmkaumsa n HomeHknaTypa
OpraHMyecKknx COeaAMHEHNI.

Tema: Yarneeo0opodbi U Ux
byHKYUOHasbHbIE NPOU3BOOHbIE.
1. Aumknuyeckue yrnesogopoabl
(NnpegenbHble N HenpeaenbHbie)

12 2. ApomaTtunyeckve yrnesogopogbl. 2 - Nekums-
BU3yanu3auuns
3. Kucnopogacoaepxaliune opraHmyeckme
coeanHeHus (cnupTbl, heHonbl,
anbaernabl, KETOHbI, KApOOHOBLIE
KMCMOTBHI).
O0was TpyAoeMKOCTb NIEKUMOHHOro Kypca 24 X
Bcero nekuui no gUCUMNIINHE: yac. M3 HUX B MHTEpPaKTUBHOW dhopMe: yac.
- 04Hada opma obyyeHns 24 - 04yHasa dopma oby4veHus 24
yac. yac.
- 3a04Has opma obyyeHuns - - 3a04Has popma obyyeHuns -

lpumeyaHusi:
- MaTepuanbHo-TexHMYeckoe obecneyeHme NekUMoHHOro Kypca — cM. MpunoxeHve 6;
- obecneyeHne NeKUMOHHOro Kypca y4ebHol, yuebHo-MeToanYeckon NuTepaTypon U UHbIMU BUBNMOTEYHO-MHOPMALMOHHBIMU
pecypcamu u cpeactsamu obecnedeHusi obpasoBaTenbHOro npouecca — cM. Mpunoxenns 1 m 2.

4.3 MpuMepHbIXA TeMaTUYeCKUIA NNaH NPaKTUYeCKNX 3aHATUN
no pasgenam AUCLUNIIUHbI

He npeaAycMoOTpeHbl Y4€OHbIM MJIaHOM

4.4 JlabopaTOpHbIN NPaKTUKYM.
MpuMepHbIN TeMaTUYeCKUi NnaH nabopaTopHbIX 3aHATUN NO pa3genam AUCLUMNIIVHbI

TpygoemkocTb J1P,
No PYA Cesiab ¢ BAPC o
yac 2
. <
~
g E %
« = © S
®© o s QI
T g =0 [T
O m—= o2 £
®© o 2ot o § o)
[ . Tema nabopaTtopHor paboThbl Ero| To o)
o & A OYHas 3aoyHas | 20 2| o o 2 <
2 (= = cdopma | dopma | S F K| Z o s s
o T C I o E L Q
o 0T © = X O
as® E O g
C ®© s = Q
(&) I =
g¢| 2
m C
1 2 3 4 5 6 7 8 9
CnocoBbl NOMYHYEHUs U XUMUYecKmne 2 . + . Y4ebHoe
1 1 - - noptdonuno
CBOWCTBA OKCMO0B, OCHOBaHWIA U KUCIOT.
1 2 5 Cnocobbl Nony4YeHnst N XMMu4eckme 2 - + - YyebHoe
CBOWCTBA COSEN. noptdonno
- - YyebHoe
3 3 | KomnnekcHble coeamHeHus. 2 +
nopTtdosno
CtpoeHnue aToma. lNeprognyecknin 3akoH
2 4 4 1 nepuognyeckasl CUCTEMa XMMMUYECKMX 2 - + - YuyebHoe
anemeHToB [1.V. MeHgeneea. CTpoeHue noptdonuno
BellecTBa.
OHepreTrka XMMUYECKNX peakunii.
P peakLl 2 R + - YyebHoe
5 5 PacueTbl No TepmMoaMHaMUYeCKnM
nopTtdgonuo
YPaBHEHMSAM.
3 OCHOBHbIE NMpeacTaBNeHNs XMMUYECKOW
6 6 KWHETUKM 1 paBHOBeCUS. 3aBUCUMOCTb 2 R + - YyebHoe
CKOPOCTU XMMUYECKNX peakuni oT noptdonuno
pasnuyHbIX (PaKTOpPOB.
7 7 MpuroTtoeneHne pacteopoB. Cnocobbl 2 - + - YyebHoe
BbIPaXXEHMS1 KOHLEHTPALMN PAacTBOPOB. noptcponuno
4 Teopusa anekTponmMTUyecKomn
2 R + - YyebHoe
8 8 aunccoumnaumn. MIoHooOMeHHbIE peakumn.
- noptgonuno
"'mpponua conen.
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9 9 OKMCNUTENBHO-BOCCTAHOBUTENBHbIE 2 - + - YyebHoe
peakuuu. noptdonno
5
10 10 3[C ranbBaHWYECKUX SNEMEHTOB. 2 R + - YyebHoe
Onektponus. Kopposusa meTannos. noptdonuno
11 11 KayecTBeHHble peakuun OTKPbITUS 2 - + - YyebHoe
KaTUOHOB M aHNOHOB. noptcponuno
6 12 12 CraHgapTmsauus pactTBopa KUCNOThI. 2 - + - YyebHoe
OnpegeneHue LLeNo4Yn B pacTBope. noptdonno
13 13 CraHpgapTusauus pactesopa TpuroHa b. 2 - + - YyebHoe
Onpepgenetxue xecTtkoctn H,0. noptdonuno
14 14 Knaccudukaums, HomeHknatypa u 5 2 - + - YyebHoe
7 N30MepUst OpraHNYeCcKUX COeAUHEHNIA. noptcponuno
15 15 KayecTtBeHHas ngeHTudukaumns 2 R + - YyebHoe
OpraHMYeCcKnX COeaAMHEHNN. noptdonno
WNtoro JIP | 15 Obwas TpyaoeMkocTb JIP 30 X

* B T.4. Npu ucnonb3oBaHun maTepuanos MOOK «HassaHue», HassaHue BY3a-paspaGoTunka, HasBaHve NnaTdopMbl U CCbifka Ha
Kypc (C yKasaHvueM gatbl nocrnegHero obpatleHus

lMpumeyaHusi:

- MaTepuasnbHO-TexHN4Yeckoe obecrneyeHne nabopaTopHOro npakTukyma — cM. MNpunoxexue 6;
- obecneyeHne nabopaTopHOro NpakTUkyma y4ebHow, y4ebHO-MeToanYeCcKon NTepaTypon N NHbIMM BbnMoTeyHo-
MHAOPMaLUMOHHBIMU pecypcamu u cpeactsamu obecneveHusi obpasoBaTenbHoro npouecca — cM. Npunoxexuns 1 m 2.

5 NMPOrPAMMA BHEAYOUTOPHOW AKALEMUYECKOW PABOTbI
OBYYAKOLLMXCA NO ANCLUUNINHE

5.1 q)VIKCVIpOBaHHbIe BuAbl BHEAyAUTOPHbIX CaMOCTOATENbHbIX p360T

5.1.1 BbInonHeHue u 3awWmuTa KypCOBOro npoeKkTta no gucuuniunHe
He npeAycMOTpeH y4eOHbIM NJ1aHOM

5.1.2 BbinonHeHue n caavya uHAMBMAYyanbHOro 3agaHus

5.1.2.1 Mecmo vHaMBMayanbHOro 3afaHus 8 cmpykmype ucyuniuHbl

Pasgenbl AUCUMNANHBI, OCBOEHME KOTOpPbIX
O6y“|aIOLLI,VIMVICF| conpoBoXxpgaeTca nnm
3aBepliaeTca BbINONTHEHUEM NHOMBMAYyalibHOro

KomneTteHuun, chopmmpoBaHmne/pasBmuTmne KOTOpbIX
obecneyvnBaeTcsa B Xo4e BbINOSTHEHUS

22asis MHAUBMAYanNbLHOro 3afgaHus
Ne HavmeHoBaHue AvBIRYy A
4 Pacteopsl YK-1
5 ONEeKTPOXMMmnYecKne npoLecchbl YK-1
7 OCHOBbI OpraHN4eckon XMMmmnm YK-1

5.1.2.2 lMepeyeHb NpumMepHbIX meM uHOuUeudyasibHO20 3adaHusi

— «Cnocobbl Bblpa)XeHUs1 KOHLIEHTPaLUM pacTBOPOB»
— «OKNUCNUTENBHO-BOCCTAaHOBUTENbHbBIE NPOLLECCHI»
— «Knaccudmkaumsa 1 HoOMeHKNaTypa opraHM4ecknux CoeauHeHN»

5.1.2.3 UHhopmayuoHHO-MemoduYyecKkue u MamepuasibHO-mexHu4Yeckoe obecrneyvyeHue npouecca
8bINnoJsIHeHuUs1 UHAueuUdyaslbHO20 3a0aHusl

1. MatepuanbHo-TexHM4Yeckoe obecneyeHne npouecca BbIMONHEHUS WMHOMBUOYANbHOrO 3ajaHunst —
cMm. MNpunoxeHwue 6.

2. ObecneveHne npoLecca BbINOMHEHUS MHAMBUAYANBHOIO 3a4aHnst y4ebHoM, y4eBHO-MeToaNYEeCKoN
nUTEpaTypo U UHbIMK  OMONMOTEYHO-MHDOPMALMOHHBIMKM  pecypcamMm UK cpeactBamm obecrnedeHust
obpasoBaTtenbHOro npouecca — cM. MNpunoxexne 1, 2, 3.

LWKANA N KPUTEPUUN OLIEHUBAHUA

- OLlEHKa «3aymeHo» BbICTaBNAeTCs, ecnun oby4darowmiics BobinonHun 6onee 60% 3agaHus;
- OLIEHKA «HEe 3a4meHO» BbICTaBNSIETCS, ecnn oby4varowmncs BeinonHuT meHee 60% 3agaHus.
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5.1.2.4 Tunoeble KOHMPOJIbHbIE 3a0aHusl
TunoBble KOHTPOSbHbIE 3a4aHus UK UHble MaTepuanbl, Heobxoaumble AN OLEHKU 3HaHWWA, YMEHUN
M HaBbIKOB M (UNK) onbliTa AEeATENbHOCTW, XapakTepu3ylolmx 3Tanbl POPMUPOBAHUSA KOMMETEHUWUA B
npouecce OCBOeHMS OOpasoBaTenbHOM MporpaMmbl; METOAMYECKME MaTepuarnbl, Onpegenswowmne
npouenypbl OLEHVMBAHWS 3HAaHUW, YMEHWI, HaBbIKOB U (MIK) ONbiTa AESATENBHOCTU, XapaKkTepusyoLwue aTanbl
OopMMpPOBaHUA KOMNETEHUUI NpeacTaBneHbl B [MpunoxeHnn 9 «PoHA OLLEHOYHbIX CPeACTB N0 UCUUMMMHE
(nonHas Bepcus)».

5.1.3 Nepe4veHb 3agaHMN ANA KOHTPOJbHbLIX paboT
obyyarwmxca 3aouHon popmbl 00yUYeHUs!

He npegycmoTpeH y4eGHbIM NyiaHOM

5.2 CamocToATENIbHOE U3YyYEHUEe TeM

Homep pasgena Tema B cocTaBe pasfena/Bonpoc B PacueTHas dopma TekyLero
AVNCLUUNIIVHBI cocTaBe TeMbl pasgena, BblHECEHHbIE Ha TPYAOEMKOCTb, KOHTPOIS Mo Teme
camocTosATeNIbHOE U3yYeHue yac

1 2 3 4

Ou4Has ¢opma obyyeHus

Bxoaut B BOMpPOCHI

2 Tunbl XUMUYECKUX CBA3EN. 3
TecTa.
7 BbicokomonekynspHble opraHm4eckue 4 BxoguTt B BONpOCHI
coeguHeHuns (NpUpogHble, CUHTETUYECKME). TecTa.

lMpumeyaHue:
- y4yebHas, yuebHO-meToanYeckan nuTepaTypa u nHble GubnmMoTeyHo-MHGPOPMaLMOHHbIE pecypchbl U CpeacTBa obecneyeHns
CaMOCTOSITENbHOIO M3yyYeHns Tem — cm. Mpunoxenns 1-4.

LUKAIA U KPUTEPUN OLLEHNBAHUA

- OLleHKa «3a4TeHO» BbICTaBIIAETCA, eCin 06yqarou.|,vu7|0ﬂ oTBeTun 6onee yem Ha 60% BOMPOCOB TECTA,
- OLleHKa «He 3a4TeHO» BbICTaBNAeTCA, eCcinn o6yqarou.|,m7|c;| OTBETUN MeHee YyeM Ha 60% BOMpPOCOB TeCTa.

5.3 CamonoaroTroToBKa K ayAUTOPHbIM 3aHATUAM
(KpOMe KOHTPONbHbIX 3aHATUN)

3aHATUn, no
Xapakrtep OpraHnsauuoHHas o PacueTtHag
KOTOPbIM O6wwnin anroputm
(copepxaHue) OCHOBa TPYAOEMKOCTb,
npegycMoTpeHa CaMOrMOAroTOBKU
CaMOMOArOTOBKN CaMOMOAroTOBKU yac
CaMonoAroToBka
OyHas dopma 06yyeHus
1. N3y4veHue
TeopeTnYeckoro matepuana
MeToaunka no Teme nabopaTtopHoro
JlaGopaTtopHbie MoaroToBka no Teme
o BbINONTHEHUS 3aHATUSA.
3aHATUA nabopaTtopHon o 15
paBoTH nabopaTtopHon 2. MpepBapuTensHoe
paboThbl 03HAKOMIIEHUE C METOAMKOMN
BbINOSIHEHMS NabopaTopHOn
paboThbl.

LUKANA U KPUTEPUN OLEHUBAHUA

— oby4atowmiicss gonyLleH K BbiNofiHEHUIO nabopaTopHoi paboThl, €Cnn OH 3HaeT npaBuna 6e3onacHoOCTy
npu pabote C XMMMYECKMMM BellecTBamu M ¢ nabopaTopHbiM ob6opygoBaHWEM, MOHUMAET U MOXET
BOCMPOWN3BECTU METOAMKY BbINOSHEHMS NabopaTopHoi paboThl;

— ofOyvawowmica He AONyweH K BbINOMIHEHMIO nabopaTopHoW paboThl, ecnu OH He 3HaeT npaBuna
Ge3onacHocTy Npu paboTte ¢ XMMUYECKMMM BeLLecTBaMu 1 ¢ nabopaTopHbiM 060pyaoBaHMEM, He NOHMMaeT
N HE MOXET BOCMPOU3BECTU METOAMKY BbINONHEHNS nabopaTopHon paboThl;

— «3a4yTeHO» BbICTaBMNSETCA 00yYaloLLEMYCs, eCnN OH NpaBuUibHO obpaboTan pesynbTaTthbl, MOMYyYEHHbIE B
X0o[e BbINONHeHUs1 nabopaTopHon paboThl, caenan 00O0CHOBaHHbIE BbIBOAbI M B YCTAHOBMEHHbIA CPOK
npenocTaBun OTYET;

— «He 3a4yTeHo» BbICTaBnseTcs o00y4alolemycsi, ecnM OH He npaBuibHO obpaboTan pesynbTaThl,
nony4YeHHble B XOA4€ BbINOMHEHUs1 nabopaTopHoli paboTkl, He cOpMynMpoBar BbIBOAbLI U HE NPELOCTaBWII
OTYET B YCTAHOBIEHHbIN CPOK.
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5.4 CamonogroToBkKa v y4yactue
B KOHTPOJIbHO-OLLEHOUYHbIX Y4€OHbIX MeponpuaTusx (paborax) npoBoAUMbIX B paMKax TeKyLLero
KOHTPOJIS1 OCBOEHUS AUCLUMNIIUHDI

HanmeHoBaHue PacuyeTHas
Oxsart CopepxatenbHasi xapakTepucTumka
OL€HOYHOro TPYLOEMKOCTb,
obyuvaromxcs (TemaTtuyeckasi HanpaBneHHOCTL)
cpeacTea yac
1 2 3 4
OyHas dopma 06yyeHus
Tect dpoHTanbHbIN OueHKa oCTaTOYHbIX 3HAHWUI LUKONBHOrO 1
Kypca XMumum
Tect ®PpoHTanbHbLIN Mo pesynbTatamM M3y4eHus Tem 4
Tect ®poHTanbHbLIN Mo pesynbTatamMm U3y4eHNst OCHOBHbIX 6

pa3aenos
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6 MPOMEXYTO4YHAS ATTECTALIUA OBYYAIOLLINXCA
Mo PE3YJIbTATAM U3YYEHUA YYEBHOU OUCLUUMNIIUHDI

6.1 HopmaTtuBHas 6a3sa npoBegeHus
NPOMEXYTOYHOM aTTecTauum ody4aroLmnxcs No pesynbTaTaMm U3y4YeHUs AUCLUNIIUHBI:

1) pencteyowee «lMonoxeHne o TeKyLWIEM KOHTPOSe YCNeBaemMoCTH, MPOMEXYTOYHOW aTTecTaumu
obyvatowmxcs no nporpamMmMam Bbicllero obpasoBaHusi (bakanaBpuat, crneuuManuteT, maructpartypa) u
cpeaHero npodeccnoHansHoro obpasoanus B Pre0Y BO Omckuin FTAY »

6.2. OCHOBHbIE XapaKTepUCTUKMN
NPOMEXYTOYHOM aTTecTauum ody4arLmxcsi N0 UToram U3y4eHus QUCLUNNUHbI

yCTaHOBJ1I€HNE YPOBHA OOCTUXKEHUA KaXObIM 06y‘-IaI-OUJ,VIMCF| uenen

Uenb o .
0byyeHunsa No gaHHON AUCLMNIIMHE, U3NOXEHHBIX B N.2.2 HAaCTOSALEN

n pome)KyTquoﬁ aTrecTauum -

nporpammeil

Popma
NPOMEXKYTOYHOWN aTTecTauum -

3K3aMeH

MecTo 3k3ameHa

B rpachmke yuye6Horo npouecca:

1) NOAroToBKa K 3K3aMeHy 1 cAaya 3Kk3aMeHa OCyLlecTBMnseTcH 3a
CYET y4ebHOro BpemeHn (TpyAOEMKOCTHN), OTBEAEHHOIO Ha
3K3aMeHaLMOHHYI0 CeCcCuto Ans 0byyaloLwmxcsi, CPOKM KOTOPOM
yCTaHaBMMBaKTCA NPMKa3oM MO YHUBEPCUTETY

2) pata, BpemMs 1 MEeCTO NPOBEAEHNS dK3amMeHa onpegensaercs
rpadmKoM CAavn 3K3aMeHOB, YTBEPXKAAEeMbIM AeKaHOM
BblIMycKaloLlero pakynoreta

Popma 3k3ameHa -

NucbMeHHbIN

Mpouenypa npoBeageHus
3IK3aMeHa -

npeacTaBneHa B POHAE OLEHOYHbIX CPEACTB MO ANCUUNIIMHE
(cm. MpunoxeHue 9)

Ok3ameHaUMOHHasA nporpamma
no yye6Hon gucumnsivHe:

1) npeacTtasneHa B OHAE OLEHOYHbIX CPeACTB N0 ANCLMMNUHE
(cm. MpunoxeHue 9)

2) oxBaTblBaeT pasgensl (B COOTBETCTBUM C M. 4.1 HacTosALero
OOKYMEHTa)

MeToaounyeckue maTepuanbil,
onpeaensowme npoueaypbl
OLleHMBaHUS 3HaHUN, YMEHUN,
HaBbIKOB:

npeacTaBneHbl B OHAE OLEHOYHbIX CPEACTB MO AMCLUMITUHE
(cm. MpunoxeHue 9)
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7 OBECMNEYEHUE YYEBHOIO NMPOLIECCA MO ANCUUNINUHE

7.1 BubnuoTte4yHoe, MHhopMaLMOHHOE U MeToAMYecKoe obecne4vyeHue
y4yebHoro npouecca no AMcuUunianHe

B cooTBeTCTBMU C OEWCTBYIOLWLMMMK FOCYAapCTBEHHbIMM TpeboBaHUsIMKM Onst peanusauun yy4ebHoro
npouecca no avcumnnunHe obecneumnBaroLLen kKadeapon paspabaTeiBaeTcs U MOCTOAHHO COBEPLUEHCTBYETCS
yyebHo-meToandeckuin komnnekc (YMK), cooTBeTCTBYHOWMIA gaHHOM paboyer nporpamme. Npu paspaboTke
YMK «kacbenpa pykoBoACTBYETCA YCTaHOBMEHHbIMU YHUBEPCUTETOM TpeboBaHMAMU K €ero CTPYKType,
COAEPXaHMI0 N OPOPMIIEHNIO.

OpraHusaunoHHo-meToau4deckum sapom YMK ssnstoTcs:

- NonHasi Bepcum paboyern nporpammMbl y4eOHON AUCLMMMANHBLI C BHYTPEHHUMU npunoxeHnsammn NeNe 1-
3,5, 6,8;

- (boHA oueHouHbIX cpeacTs no Hen ®OC (MNpunoxeHwue 9);

- MeToAMYecKMe pekoMeHZauuu Ansg oOyyalwMXCs MO M3YYEHUD OUCUMUMAMHBI U MPOXOXOEHMIO
KOHTPONbHO-OLEHOYHbIX Meponpustui (Mpunoxexne 4);

- MeToguYecKkne pekoMeHgaumy npenogasatensam no gucumnnue (MpunoxeHue 7).

B coctaB y4ebGHO-mMeTOOMYECKOrO KOMMMekca B o00sA3aTenbHOM MNopsigke Takke  BXoAsaT
nepeuncrieHHble B lpunoxeHumsax 1 n 2 WUCTOYHUKM y4ebHOM N y4ebHO-MeToAMYEecKom WHopMaLum,
y4ebHble pecypcCbl U CpeacTBa HarnsagHoOCTy.

MpunoxeHna 1 n 2 Kk HacTosdwemy y4ebHO-nporpaMMHOMY AOKYMEHTY B 00s3aTenbHOM nopsigke
aKkTyanuaupyeTcst Ha Hayano kaxgoro y4ebHoro roga

OnekTpoHHasa Bepcusa aktyansHoro YMKI, agantupoBaHHast ansg obyyarolmxcs, BbICTaBnsieTcs B
nHOpMaLMOHHO-06pa3oBaTensHON Cpeae yHuBepcuTeTa.

7.2 UHcpopMaLMOHHbIE TEXHOSIOMMU, UCNOJIb3yeMble NPU OCYyLLEeCTBIIEHUN
oGpa3oBaTenbHOrro npouecca Nno AUCUUNIMHe; COOTBEeTCTBYIOLAA UM
MH(pOPMALMOHHO-TEXHOJIONMYECKaa U KOMNbIOTEepHas 6a3a

MHdopMaLMOHHbIE TEXHOIOMMK, UCMOSb3yeMble MPU OCYLLLECTBIIEHMM 0bpa3oBaTeibHOro npolecca
no gucumnnuHe un ceegeHns o6 MHAOPMaLMOHHO-TEXHOMOIMYECKOM N KOMMNbIOTEPHON Gase, Heobxoanmonm
ONsl NpenofaBaHusa U U3y4YeHus OUCLMNMAWHLI, NpeacTaBneHbl B MpunoxeHun 5. [JaHHoe NpuoXeHue B
00s13aTENBHOM MOPSAAKE aKTYyanM3MpyTCs Ha Havarno Kaxxgoro yyebHoro roga.

7.3 MaTepuanbHo-TexHU4Yeckoe ob6ecneyeHue y4eGHoOro npouecca no AUCUUNNHE
CeeneHuss 0 MartepuanbHO-TEXHMYecKkon 6ase, HeobxoouMmon [Ana  peanu3auun  nNporpammbl
ONCUMNNUHBI, NpeacTaBneHbl B [NpunoxeHun 6, kotopoe B o6A3aTenbHOM MOpSAKe akTyanuaupyeTcs Ha
Hayano Kaxgoro y4ebHoro roga.

7.4. OpraHusaunoHHoe obecneyeHue y4e6HOro npouecca 1 cneymanbHbie TPeOOBaHUA K HEMY
C yYeTOM xapakTepa y4ebHoM paboTbl N0 AUCLUNIIMHE
AyauTopHble y4yebHble 3aHATUS NO  AMCUMMNMHE BeayTcs B COOTBETCTBMM C  PacnmncaHuem,
BHeayaMTOpHas akagemudeckas paboTa opraHvM3yeTcs B COOTBETCTBMM C CEMECTPOBbIM rpadukom BAP u
rpacomvkamu cgavm/npuéma/sanTbl BbINOMHEHHBIX paboT. KoHCynbTupoBaHue obyyalowmxcs, nusyyaroLmx
AaHHYI0 OUCUUNIHY, OCYLLECTBNSAETCA B COOTBETCTBUM C rpacpMKOM KOHCYNbTaLMWNA.

7.5 KappoBoe o6ecneyeHue y4e6HOro npouecca no gUCUUNIINHE
CeBegeHuss o kagpoBoM obecrneyeHnn yyebHOro npouecca no AUCUMNIVHE NpeacTaBfeHbl B
MpunoxeHun 8, koTopoe B 06si3aTerNIbHOM MOPSIAKE aKTyannanpyeTcs Ha Havano Kaxkaoro y4ebHoro roaa.

7.6. ObecneyeHne y4ebHOro npouecca no AMcUMnIvHe Ans UHBanNuaoB U nuy,
C orpaHn4eHHbIMU BO3MOXXHOCTAMU 300POBbA

OpraHu3aunoHHo-Negarornyeckoe,  MCMXONOro-nearornyeckoe  COMpoBOXAEHME  oby4atoLmxcs
MHBanuagos M nuy C OrpaHUYeHHbIMU BO3MOXHOCTAMU 300pOBbA OCYLUECTBAEeTCA Ha OCHOBaHUU
COOTBeTCTByI-OIJJ.eVI pekomMeHgaumm B 3aK4YeHUn ncmxonoro-mep,mKo-ne.qarormqecxoﬁ KOMUccumn umnun
WHAMBUAOYaNbHOW NporpaMmMe peabvnuTtaumm nuHeanuga.

Oﬁyan-OU.LVIMCFl M3 4ymcna nuy ¢ orpaHNn4YeHHbIMM BO3MOXHOCTAMU 300pOBbA U MHBANMOOB B Cllydae
HeobxoauMocCTH:

— NpedocTaBnsitoTcs nevaTHble U (UNKM) INEKTPOHHble obGpasoBaTenibHble pecypcbl B dopmax,
afanTUPOBaHHbIX K OrpaHUYeHUsIM UX 3[0pOBbS;

— y4yebHO-MeTOOMYECKME MaTepuanbl AN  CaMOCTOATENbHOM paboTbl, OUEHOYHble CpeacTBa
BbIOMPAOTCH C Y4ETOM MX UHAMBUAYANBHBIX NCUXOU3NYECKMX OCOBEHHOCTEN;
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— paspelaeTcs WUCMOMb30BaHWE TEXHUYECKUX CpeacTB, HeoOXOOUMBbIX UM B CBSI3M C  UX
NHAMBUAYaNbHbIMY OCOBEHHOCTSIMM (3TW CpeacTBa MOryT ObITb NPeAoCTaBMeHbl YHUBEPCUTETOM UMW MOTYT
NCMNonb30BaTbCs COBCTBEHHbIE TEXHUYECKUE CPEACTBA).

— rpoBedeHuWe npoueaypbl OLEHMBaHWA pe3ynbTaToB OOy4eHUs BO3MOXHO C  y4eToM
ocobeHHOCTEN Ho30Mnormn (YCTHO, MUCbMEHHO Ha ©Oymare, NUCbMEHHO Ha KomnbkTepe, B opme
TECTMPOBaHWUS M T.N.) NPM MCMOMb30BaHUU [OCTYMHOM (QOPMbl NPEeAOCTaBneHMs 3afaHWii OLLEHOYHbIX
CPeacCTB M OTBETOB Ha 3agaHus (B neyaTHoW dhopme yBenuMyeHHbIM WwpudToM, B hopme ayamosanucu, B
¢dopMe 3MNEeKTPOHHOro AOKYMEHTa, 3afaHus 3a4MTbIBAlOTCA aCCUCTEHTOM, 3a4aHusl NpedocTaBhsioTCs C
ncrnonb3oBaHWeM CypaonepeBoaa) C UCMONb30BaHWEM AOMNOMHMTENBHOIO BPEMEHU AN NOATOTOBKM OTBETA.

Bo Bpemsi npoBefeHus 3aHATMI B rpynnax, rge obyyawTtcs uHBanugpl u obyyawowmecsa ¢ OBS3,
BO3MOXHO NPUMEHEHNE MYNbTUMEOUNHBLIX CPeACTB, OPITEXHWKN, CNania-npoOeKTOPOB M MHbIX CPEACTB OIS
MOBbILUEHUS YPOBHSI BOCIPUATUSA y4ebHOM nHdopmaLmn oby4arLmMMmCcs C pa3nnuyHbIMK HapyLeHnsMu. Ons
pPasbsCHEHUS OTAENbHbIX BOMPOCOB M3y4aeMOW AVCUMMNIUHBI  MpenofaBaTensaMu  OOMNOMHUTENbHO
NpoBOAATCA UHANBMAYANbHbIE KOHCYIbTauun, B TOM YNCNE C UCMOSb30BaHUEM ceTu VIHTepHeT.

7.7 O6ecneyeHune obpasoBaTeNibHbIX NPOrpaMM ¢ YaCTUYHbLIM NPUMEHEeHUEeM
3MEeKTPOHHOro oGy4eHus1 U QUCTAHLUMOHHbIX O6pa3oBaTesibHbIX TEXHONOrMn

Mpu peanusauMm nporpamMmmbl  AUCUMMAMUHBI  MOTFYT MPUMEHSTLCH OMEKTPOHHOe obydyeHne u
AMCTaHUMOHHbIe 06pasoBaTenbHbIe TEXHOMOIUM.

B cnyyae npuMeHeHVs1 3MEKTPOHHOIrO OBYYeHWsl, AUCTaAHLMOHHBLIX 06pasoBaTesibHbIX TEXHONOMMM,
obyvatommea  obecneynBaeTca [OOCTYN K COBPEMEHHBIM MNpodpeccroHanbHbiM  6a3am  AaHHbIX |
MHPOPMALIMOHHBIM CMPaBOYHBIM CUCTEMAaM, COCTaB KOTOpbIX onpeaensieTcs B paboueii nporpamme. B
MHbopMaLMOHHO-06pa3oBaTeNnbHON cpefde YHMBepcuTeTa B pamMKax AUCLMMAWH CO3[4aeTCs 3NEeKTPOHHBbIN
obyyatolmii Kypc, coaepalimii y4eBGHo-MeToanyeckne, TeopeTudeckne maTepuansl, MHDOPMALMOHHbIE
maTepuanb! Ans caMoCTOSTENbHOW paboThl.
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8 NUCT PACCMOTPEHMIA W OJOEPEHWIA
pabouen nporpammbl ancumMnnuibl 51.0.09 Xumus
8 cocrase ONOMN 20.03.01 Texwochepran GezonacHocTL

1. Paccmorpena w onobpena:

a) Ha jacepawwu obecneumBawed npenofasaHne xadeapbl MaTeMaTHNeCKMX W eCTECTBEHHOHBYWHEIX

ARCUANNIRNH,
nporokon Ne 14 ot 25.05.2021 P4
328 xadenpoR, KaHA IKOH. HAYK, AOUEHT ¥ T.10. Crenavosa

) Ha 3acenannn METOAMYECKOR KOMKUCCHW NO Hanpasnenwo 20.03.01 Texnocdepran 6e30nacHoCTs,
npotokon Ne 10 or 17.06.2021 S/
b4 11.B. Kopxosa

MNpeaceaarens MKH —~ 20.03.01, xang Guon. Hayk, AOUEHT A
2. PaccmoTpenne n 0A00peHne BHEWHWMN NPEACTABHTENAMM (OPranamu) Negarormyeckoro
(HayuHO-NeAATOrMYecKoro) coobwecraa no NPOHUNID AUCUNNITHHDI:

OrB0Y BO OmMMY Munaagpasa Poccumn

3a8. xadeapoR XuMum, P
Aoxrop Buon. wayx, npoeccop AT ) n.N Crenanosa
7
DOIBOY BO OuIMY
Mitaapasa Poccnm

Y 00 AIMHHHCTDATHNIHO-
K] MO patoTe
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9. USBMEHEHUA U OAONONHEHUA
K pabouen nporpaMmme AUCLUNINHBI
npeactaBneHbl B npunoxexHum 10.
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MPUNOXEHME 1

NEPEYEHb
nuTepartypbl, peKOMeHayeMomn
ans nsyvyenus aucuunnuisl 61.0.09 Xumusa

ABTOp, HaMeHOBaHWeE, BbIXOOHble JaHHblE

HocTtyn

1

Xumuns : yyebnuk / J1. H. bnnHos, M. C. T'yteHneB, W. J1. MNepdwmnosa, N. A.
CokonoB. — CaHkr-letepOypr : JlaHb, 2021. — 480 c. — ISBN 978-5-8114-1289-

1. — TeKkcT: aneKkTpOHHbIN // JlaHb : SNEeKTPOHHO-OMGNMOTeYHas cuctema. —
URL: https://e.lanbook.com/book/168440. — Pexum pfoctyna: ans asTopus.
nonb3oBaTenem.

http://e.lanbook.com

batoxmHa, O. E. Xvmunga: nabopaTopHbi npakTukym : y4ebHoe nocobue / O. E.
BatoxuHa, E. A. HeyaeBa. — Omck : Omckmn M'AY, 2017. — 108 c. — ISBN 978-5-
89764-599-2. — TekCT: 9neKTpOHHbIN // JlaHb : SnNeKTpPOHHO-6UGNMoTeYHas
cuctema. — URL: https://e.lanbook.com/book/102197 — Pexwum goctyna: gns
aBTOpU3. NOMb30BaTENEN.

http://e.lanbook.com

BepwwuHuH, B. WN. AHanutudeckaa xumus : y4ebHuk / B. L. BepwwunuH, N. B.

Bnacoea, W. A. Hukndoposa. — 3-e usg., ctep. — CaHkT-lleTepbypr : JlaHb,
2019. — 428 c. — ISBN 978-5-8114-4121-1. — TeKCT : 3NeKTPOHHbIN // JlaHb :
3NEKTPOHHO-6MbNnoTeyHas cucrtema. — URL:
https://e.lanbook.com/book/115526. — Pexum pgoctyna: Agns asBTOpwU3.
nonb3oBaTenemn.

http://e.lanbook.com

MwuHka, H. J1. Obwasn xumus : yuedbHuk / H. J1. FnnHka. — Mockea : KOpawt, 2014.
— 900 c. — ISBN 978-5-9916-3158-7. — TekCT HENOCPEeACTBEHHbIN.

HCXB

Mpangbepr, N. N. OpraHnyeckas xumunsa : y4ebnuk / . W. M'panabepr, H. J1. Ham.
— 9-e u3g., ctep. — Cankt-leTepbypr : JlaHb, 2019. — 608 c. — ISBN 978-5-
8114-3901-0. — TeKkCT: ONeKTPOHHbIN // JlaHb : 3NeKTPOHHO-6MGnMoTeyHas
cuctema. — URL: https://e.lanbook.com/book/121460. — Pexum gocTyna: Ans
aBTOpU3. NoMb30BaTENEN.

http://e.lanbook.com

Mpecc, N. A. OcHoBbl obwen xumnn : yyebHoe nocobue / W. A. MNpecc. — 2-e
n3g., nepepab. — CaHkr-lNeTepbypr : JlaHb, 2021. — 496 ¢c. — ISBN 978-5-8114-
1203-7. — TeKCT : aneKTPOHHbIN // JlaHb : 3NeKTPOHHO-6MGNMoTEeYHas cucTema.
— URL: https://e.lanbook.com/book/168436. — Pexum goctyna: ons asBTopus.
nonb3oBaTenem.

http://e.lanbook.com

Xumust 1 xmn3Hb - XXI BEK : exxeMec. Hayy.-nonyn. XypH. - M. : [6. n.], 1996 - .

HCXB
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https://e.lanbook.com/book/102197

MPUNOXEHMUE 2

NMEPEYEHb PECYPCOB
MH®OPMALIMOHHO-TENEKOMMYHUKALIMOHHOWN CETU «MHTEPHET»
U NOKANbHbLIX CETEN YHUBEPCUTETA,
HeobxoauMbIX Ana ocBoeHusa aucuunnuibl B1.0.09 Xumusn

1. YaaneHHble 3neKTPOHHbIe ceTeBble y4eOHble pecypcbl BpEMEHHOro AoCTyna,
copmupoBaHHbIe HA OCHOBaHUM NPAMbIX AOrOBOPOB C NpaBooGnagaTensimMmm
(aneKTpoHHble 6MbnuoTeyHble cuctembl - ABC)

HanmeHoBaHue

Hoctyn

OneKTpoHHO-6MBNnoTevHasa cuctema nsgatenbcrea
«JlaHb»

http://e.lanbook.com

OneKTPoHHO-6MbNMoTevHas cuctema «Znanium.comy

http:// znanium.com

OnNeKTpOHHO-6MbnuoTeyHasa cuctema «AnNeKTPoHHas
6ubnunoteka TexHnyeckoro BY3a («KoHcynbTaHT
CTyOEHTa»)

http://studentlibrary.ru

CnpaBo4Has npaBoBas cuctema «KoHcynbTaHT lMnoc»

NloKarnbHaa ceTb YyHUBEpCcuUTeTa,
http://www.consultant.ru

2. OneKTpOHHbIe ceTeBble pecypchbl OTKPLITOro gocrtyna (npodeccnoHanbHble 6a3bl AaHHbIX,
MaccoBbI€ OTKPbITbl€ OHMAaNH-KYPCbl U Np.):

MpodeccuoHanbHble 6asbl AaHHbIX

https://clck.ru/MC8AQ

MOOK «Xumusa»

https://online.edu.ru/public/course?faces-
redirect=true&cid=572473

MOOK "O6uwasa xummna"

https://openedu.ru/course/misis/CHM/
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YYEBHO-METOANYECKOE OBECINEYEHUE

CAMOCTOATEIbHOU PABOTbI OBYYAIOLLMXCSA

no ancuunnuHe 51.0.09 Xumusna

MPUNOXEHMUE 3

1. YyebHO-MeTOAUYECKaA nuTepaTtypa

ABTOp, HAMMEHOBAHWE, BbIXOAHbIE AaHHbIE Hocrtyn
2. YyeOHO-MeTOAMYECKME pa3paboTKu Ha NnpaBax PyKonucu
ABTOpP(bI) HavnmeHoBaHue Hoctyn
3. Yue6GHble pecypcbl oTKpbITOoro gocryna (MOOK)
HocTtyn
HanmeHoBaHne MOOK Mnatcopma BY3 paspabotumnk (ccbinka Ha MOOK, paTta
nocrnegHero obpalieHus)
MOOK «Xumusi» OtkpbiToe obpasoBaHue | PFAOY  BO  "Ypo®Y | https://online.edu.ru/publi
https://openedu.ru/ UMEHU nepsoro | c/course?faces-
MpesngeHTa Poccun | redirect=true&cid=57247
B.H. EnbumHa" 3
MOOK "Obwas xumusa" | OTkpbiTtoe obpasosaHune | HATY«MUCuC» https://openedu.ru/cours
https://openedu.ru/ e/misis/CHM/
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https://openedu.ru/
https://openedu.ru/
https://openedu.ru/university/misis/

NMPUNOXEHUE 4
METOANYECKUE YKASAHUA ONA OBYYAIOLWLUXCA

Mo OCBOEHUIO OUCLIMMNUHBI
npeAacTaBnieHbl OTAeNbHbLIM QOKYMEHTOM
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NMPUNOXEHUE 5

NMHPOPMALMOHHBIE TEXHOJTIOINMN,
ucnonb3yeMbie NpU ocyLecTBIIEHMN obpa3oBaTenibHOro npouecca
no ancuunnuHe 51.0.09 Xumusn

1. MporpammHbIe NPOAYKTbLI, HEO6X0AUMbIE OS5l OCBOEHUSA YY4eOHOW AUCLUNITUHBI

HanmeHoBaHue

nporpammHoro npoaykta (M)

Buapbl y4ebHbIX 3aHATUIA 1 paboT,
B KOTOPbIX UCMONb3yeTcs
OaHHbIN NPOAYKT

MakeT obnCHbIX NporpaMmm

Jlekunn, npaktudeckue, nabopaTopHbie
3aHATMS, camocTosTenbHaa paboTta
obyuaroLmxcs

2. UlH(hopMaUMOHHbIe crnpaBo4YHble CUCTEMbI, HeOGXoAUMbIe

Anda peanu3aunm yqe6|-|oro npouecca

HavnmeHoBaHue
CNpaBOYHON CUCTEMBI

Hoctyn

CobogHasa sHuuknoneans Bukunegus

http://ru.wikipedia.org/wiki/

CnpaBo4yHas npaBoBas cuctema «KoHcynbTaHT lNnoc»

NoKarnbHada ceTb yHMUBEpCcuUTeTa,
http://www.consultant.ru

3. CHeLI,VIaHVISVIpOBaHHbIe nomMmeLwieHnAa n

obopyaoBaHue,

ucnonb3yemble B paMkax MH¢opmaTusaumm y4e6HoOro npouecca

HanmeHoBaHue nomeLlueHns

HanmeHoBaHune
obopyaoBaHus

Buapbl y4ebHbIX 3aHATUI 1 paboT,
B KOTOpPbIX UCMONb3yeTcs
JaHHOe MoMeLleHne

YuebHas ayautopusi
yHUBepcUTETA

MK, komnnekt
MyNbTUMEANNHOTO
obopynoBaHus

Jlekumn, nabopaTtopHbie n
NpaKkTU4eckne 3aHaTuA

4. NHdopmMaumnoHHo-ob6pa3oBaTenbHbie cucteMsl (QUOC)

Buabl y4ebHbIx 3aHATMI 1 paboT, B

HaumeHoBaHne SNOC Hoctyn KOTOPbIX UCMOSb3yeTcs AaHHas
cucrtema
MOC OMIAY-Moodle http://do.omgau.org CamoctosTenshas padora
oby4yatoLlerocs
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NMPUNOXEHME 6

MATEPUANBbHO-TEXHUYECKOE OBECIEYEHUE
YYEBHOI'O NMPOLIECCA
no gucuunnuHe B61.0.09 Xumusa

HaumeHoBaHue obbekTa OcHalleHHocTb 06bekTa
YyebHasi nabopartopus CneunanusmpoBaHHble y4ebHble ayguTopuum Ons  NpoBeAeHUs
«O6waga xummsa» 3aHATUA  NabopaTopHbIX 3aHATUKW, TPYMNNOBbIX W WHAUBMAYANbHbIX

KOHCYNbTaLMWMi, TEKYLLErO KOHTPOMS U MPOMEXYTOYHOW aTTecTaLmu.

Pabouee wmecTo npenogaBaTens, pabouve mecTa oOGyvaloLMXCS.
Hocka aygutopHas.

JdemoHcTpaunoHHoe obopyaoBaHMe: NepeHOCHoe MynbTUMeaunHoe
obopyaoBaHue (NPOEKTOP, IKPaH, HOYTOYK).

Mepnoanyeckas Tabnuua XUMUYECKNX 3N1EMEHTOB
I.1. MeHpeneeBa, CTeHObl CO CNPaBOYHLIM MaTepranom.

BbITskHble  WKagbl, CywunbHble LWKadbl, aHanUMTUYecKMe BECHI,
TEXHUYECKME BECbl, AUCTUNNATOP, SNEKTPONNUTKMA, BOAsHble ©0aHu,
CMMPTOBKK, WOHOMepbl, pH-MeTpbl, OOTOKONOPMMETPLI, LWTaTUBbLI AONS
npobupok.

PacxogHble  MaTepuanbl:  XMMUYeckass — MOCyAa, peakTuBbl,
KOHLEHTPUPOBaHHblIE  PacTBOPbl  KUCMOT MU Lienoyen,  ChuMpT,
anctunnupoBaHHas Boga, dukcaHanel, metannsl (Zn, Sn, Na, Mg, Fe),
NHAMKATOPSI.
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NPUNOXEHMUE 7

METOOUWYECKMUE PEKOMEHOALUU NPENOOABATENAM
no AUcuMnnuHe

®dPopmMbl opraHusauum y4ebHOM AeATEeNbHOCTU NO AUCUMUNIUHE: rnekuun, nabopaTopHble
3aHATUSA, camocTodATeNbHasa pabota obyyaloLmnxcs, 3K3aMeH.

Y obyvarowmxcs BegyTCa NEKUMOHHblE 3aHATUS B WHTEPaKTUBHOM opme B BuAe NeKkuum-
Bu3yanusaumn. Ha nabopatopHbix paboTax BbINOMHAETCH 9KCNEepUMEHT K odopmnserca yyebHoe
noptgonuo.

B xome nsyyeHusa gucumnnuHbl oby4varommca HeobXxoauMO BbIMOMHUTL BHEAYAUTOPHYK paboTy,
KOTOpas COCTOMT M3 cnegylowux BMAOB paboT: MHAOMBUAYanbHble 3aJaHusi, CaMOCTOATENbHOE M3yYeHue
TEeM, CaMOMoAroToBka K nabopaTtopHbIM 3aHATUSIM, CaMOMNOArOoTOBKA K y4acTUIO U y4acTUe B KOHTPOJIbHO-
OLIEHOYHLIX MEpPOonpUATUSIX.

MHamBuayanbHble 3a4aHus BbINOHAETCH MO TEMaM:

1. «Cnocobbl BbipaXXeHUsA KOHLEHTPaUUM pacTBOPOB»
2. «OKMCNUTENBbHO-BOCCTAHOBUTENBbHbIE MPOLIECCHI»
3. «Knaccudmkaums n HomeHknaTypa opraHnM4eckux CoOeaAnHEHUN»

Ha camoctosiTenbHOE  M3y4YeHWe  BbIHOCATCA  TeMbl:  «Tunbl  XUMUYECKMX  CBA3ENY,
«BbICOKOMONEKYNApHbIE OpraHNnYyeckue CoeauHeHus (NPUPOAHbIE, CUHTETUYEcKkue)». Bonpockbl No gaHHbIM
TemMaM BXOAAT B TEMATUYECKME TECTbI MO ANCLIUMNIIVHE.

Mo pesynbTatam U3y4eHUs TEM W OCHOBHbIX pPa3fenioB OUCUMMNMHBI B paMKax TEeKyLLero KOHTpons
OCBOEHUSA ANCLMNINHBI 0By4YatoLLMecs BbIMOSHAOT KOHTPONBHO-OLEHOYHbIE paboThl hopme TecTa.

Mo nToram n3yyeHns AMCUMNIMHbI OCYLLECTBIISIETCA aTTecTauust obydatomxcst B hopmMe 3k3aMeHa.

YuntbiBas 3HAYUMMOCTb AUCUUMAMHBL «XUMUSI» K €€ U3YYEeHUI0 NPeabsiBrsioTcs creaylolme
opraHusaumnoHHble TpeboBaHus:

— obs3aTenibHOE MNOCelleHne BCEX BWOOB ayaUTOPHbIX 3aHATUIA; BeAeHMEe KOHCMeKTa B Xode
NEKLUMOHHbIX 3aHATUI; Ka4ecTBEHHas caMOCTOATeNbHAasi NOAroToBKa K NlabopaTopHbIM 3aHATUSIM, aKTMBHAs
paboTa Ha HuX;

— CBOEBpEMEHHasi cpaya npenogaBaTentd OTYETHbIX MaTepuarioB No  ayauUTOPHbIM U
BHEayaUTOPHbIM Bugam pabor.

2. OPFAHU3ALUA N NMPOBEOQEHUE NEKUMOHHbIX 3AHATUA

Cneundmkon gucumnnmHel ABnseTca yHAaMeHTanbHbIA XapakTep ee cogepXaHusl, He0OX0aAMMBIN
anst hbopmMupoBaHns y obyvarowmxcs OOLIEero XUMUYECKOr0 MWPOBO33PEHUS U PasBUTUS XMMUYECKOTO
MbILLSIEHMs1. PaccMoTpeHne TeopeTU4eckux BOMPOCOB Ha NEKUMSIX TECHO CBsi3aHO C labopaTopHbIMU
3aHATUAMK. [1oaTOMy Ha nekumax ocobeHHOo BorblUoe 3HaYeHe NMEET peanu3aunsi cregyLwmx 3agavq:

1) rny6okoe ocMbiCcrieHne psga NOHATUI 1 NONOXEHWN, BBEAEHHbBIX B TEOPETUYECKOM KYpCE;

2) packpblTUe NPUKIagHOro 3HaYeHNA TEOPEeTUYECKUX CBEAEHUN;

3) pasBuMTME TBOPYECKOrO MOAXOAA K PELUEHUI0 MPaKTUYECKUX W HEKOTOPbIX TEOPETUYECKUX
BOMPOCOB;

4) 3akpensieHne NoMy4YeHHbIX 3HaHUA MYTEM MPaKTUYECKOro NCMONb30BaHUS.

Hapsagy ¢ nepeyncneHHbiMy Bbille OOpasoBaTeNbHbIMU LENSAMM, JNIEKUMOHHbIE 3aHATUSA AOSHKHbI
npecnenoBaTtb U BaXHble LieNiM BOCMUTATENbHOrO Xapakrepa, a UMEHHO:

a) BOCMUTaHWe HaCTOMYMBOCTU B AOCTUXEHUM KOHEYHON Lienu;

©) BoCcnuTaHWe AMCLMNINHBI YMa, akkypaTHOCTW, 4O6POCOBECTHOrO OTHOLLEHUS K paboTe;

B) BOCMUTaHWE KPUTUYECKOTO OTHOLLUEHUS K CBOEN AeATErbHOCTW, YMEHUS aHanu3upoBaTb CBOH
paboTy, uckaTb ONTUMarnbHbIA NYTb PELUEHWs], HAXOAUTb CBOW OLUMOKN 1 YCTPAHSITb UX.

Mpun n3noxeHun matepmuana y4ebHOM OUCLMNAVHBI, NpenogaBaTento crneayet obpaTute BHUMaHMWE:!
BO-MEPBLIX, HA TO, YTOOLI OOyYalLWMecs NoNy4YnnM onpeaerneHHble 3HaHUs, (POPMUPYIOLLNE COBPEMEHHYHO
XUMUYECKYIO OCHOBY 1151 OCBOEHMUSI NPOMUIMPYIOLLMX YY4EOHbIX ANCLUMNIIMH U ANSA BbINOMHEHUS B Gygyiem
OCHOBHbIX Npod)ecCnoHarnbHbIX 3aay B COOTBETCTBUM C KBanudmkauunen;

BO-BTOpPbIX, Heobxogumo wu3beratb AybnvpoBaHus wmartepuana C  gpyrumu  y4yebHbIMK
ONcuMnIMHamMK, KoTopble obydarowmmcsa npeactout mdyunTb. [na aToro npenogasaTtento Heob6XxogvMmo
03HAKOMUTbCS C Yy4eBOHO-MEeTOONYECKMMU KOMMEKCaMN LUCLUMMIMH, B3aUMOCBSA3AHHbLIX C AWCLUMNITMHOW
«XNMUA».

MpenogaBatenb OOMKEH YETKO AaTb CBA3aHHOE, MOCneaoBaTeNbHOE W3NOXEHWe maTtepuana B
COOTBETCTBMM C HOBEWLUUMMM AaHHbIMW Hayku, NpeactaBuTb oby4darlolMMCs OCHOBHOE ee codepXXaHue B
cXkatoMm, cuctemaTmsmpoBaHHoM Buge. [NpenogaBartens AOMKEH manaratb y4ebHbIM MaTtepuan ¢ nos3uuui
MeXOUCUUNNUHAPHOrO noaxoda, [nAaBaTb 4YeTKMe onpeneneHns MNOHATUMHOro annaparta, KoTopbln
NCNONb3yeTCH Npu U3ydeHun AUCLUUNMNHbI.
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B yyeGHOM npouecce npernogaBaTenb AOIHKEH UCMONb30BATb aKTUBHbIE Y UHTEPAKTMBHbIE (DOPMbI
0by4yeHns oby4yaloLmxcsl, KOTOpble [OOMKHbI OMMPaTbCs Ha TBOPYECKOE MbIlLfieHNne oby4alowmnxcs, B
HanbosblUel CTEMNEHN aKTMBM3MPOBaTb MO3HaBaTeSlbHY AESTENbHOCTb, AeNnaTb MX COaBTOPaMM HOBbIX
ugei, npuydatb WX CaMOCTOSITENbHO MPUHUMAaTb ONTUMAsibHble peleHnss U cnocobCTBOBaTb WX
peanusaumm.

B ayauTopHoii paGoTe ¢ obGydvalolmmucs npegycMaTpuBaeTcs NpoBedeHVe nekuuin B dopme
JNlekyusi-eusyanu3ayusi, Kotopasi npeanonaraet BusyanbHylo nogady matepuana cpegctBamu TCO unu
ayamo-, BUOEOTEXHUKN C PasBUTMEM WM KPaTKUM KOMMEHTMPOBaHWEM AEMOHCTPUPYEMbIX BM3yarbHbIX
maTepuanos.

3. OPTAHU3ALMA U NPOBEAEHUE NPAKTUYECKUX 3AHATUIA NO AUCLUMUNIUHE

Mo gucumnnuHe paboyen nporpammon MPeayCMOTPEHbl 3aHATMA nabopaTopHOro Tuna, KOTopble
nposogaTcsa B opme — nabopatopHas paboTa.

JlabopaTopHble 3aHATUS ABMSOTCS OAHOM U3 BaXXHEMLWIMX COCTaBHbIX YacTel OUCUMMIMHBbI U akoT
obyvarLmnmcs BO3MOXHOCTb:

— Hay4MTbCH CBS3bIBATb HAy4YHO-TEOPETMYECKMNE NOJTOXKEHUS C NPAKTUYECKON AEATENBHOCTLIO;

— YTOYHUTb U CUCTEMATU3NPOBATL 3HAHUS;

— OBafeTb METOANKOM BbIMOMHEHUS OCHOBHbIX XMMWYECKUX Onepaunii;

— Hay4MTbCHA TOYHO 1 AOKa3aTeNbHO BbipaXaTb CBOM MbICIN Ha S3bIKe KOHKPETHOW HayKMu;

— aHanusmpoBaTb dakTbl, HOPMYNMPOBaTL BbIBOAHI.

4. OPTAHMU3ALMA CAMOCTOATENBHOW PABOTbI CTYAEHTOB

4.1. CamocTofiTeNibHOe U3y4YeHue TemM

TeMbl, BbIHECEHHble Ha CaMOCTOSTENbHOE MW3y4yeHue, BXOAAT B TemaTu4eckMe TecTbl Mo
AVCLMMIUHE.

OBt anropMTM CaMOCTOSATENBHOMO U3YYeHNs TEM:

- obyyawwmmcs HeoOXOAMMO O3HAaKOMUTbCS C PEKOMEHAOBAHHOW Yy4ebHOM nuTepaTypon u
3MNEKTPOHHBIMU pecypcamu;

- BbIMOMHUTL TEMAaTUYECKUA TECT, B COCTaB KOTOPOro BXOAAT BOMPOCbI, BbIHECEHHbIE Ha
CaMOCTOATENbHOE U3y4eHNe.

Kputepum oueHku Tem, BLIHOCUMbIX HA CAaMOCTOATESNIbHOE U3yYeHue:
- OLleHKa «OTNNYHO» BbICTaBnsieTca oby4vatowemycs, ecnuv nonyydeHo ot 81 go 100% npaBunbHbIX OTBETOB;
- OLlEHKa «XOopoLLo» - nony4eHo oT 71 Ao 80% npaBurnbHbIX OTBETOB;
- OLlEHKa «yOO0BNEeTBOPUTENBHOY» - NnofnydeHo ot 61 0o 70% npaBunbHbIX OTBETOB;
- OLlEHKa «HEeyOoBNETBOPUTENBHOY» - NONydeHo MeHee 60% npaBunbHbIX OTBETOB.

4.2. CamonoparoToBKa CTYAE€HTOB K NTabopaTopHbIM 3aHATUAM MO AUCLUNITUHE

CamonogrotoBka oby4daroLmxcs K TabopaTopHbIM 3aHATUSAM OCYLLECTBISETCS B BUAE NOATOTOBKU K
NPOBEAEHUIO XMMNYECKOTO IKCMEPUMEHTA MO 3apaHee N3BECTHbIM TEMaM B CrieyoLeM anroputme:
— M3y4eHne COOTBETCTBYIOLLIErO TEOPETMYECKOrO MaTepuana no teme nabopatopHomn paboTbl;
— O3HaKOMIIEHME C METOAMKON NMPOBEAEHUSI OCHOBHbIX NabopaTopHbIX onepauui;
— MOAroToBKa B TeTpagu wabnoHa oTyeTa (@aTta, HOMep M Ha3BaHue paboTbl, KpaTkoe onucaHwe xoga
aHanusa, Nosfy4veHHble pe3ynbTaTbl, HAbNAEHNs, pacyeT 1 BbIBOAbI).

4.3. OpraHusauvm BbINONTHEHUA U NPpOBepPKa nHAnBuUAyanbHOro sagaHusa

MHaovBmayanbHble 3a4aHns BbINOMHSIOTCA N0 TEMaM:
1. «Cnocobbl BblpaXXeHWs1 KOHLEHTPaL MM pacTBOPOB»
2. «OKMCNNTENbHO-BOCCTAHOBUTENbHbIE MPOLIECCHI»
3. «Knaccudumkauunsa n HomeHknaTypa opraHM4yeckux CoeAuHEHUN»

Mpu BLINONMHEHWM WHAMBUAYANbBHOTO 3agaHus obydarolmecs MOryT uMcnonb3oBaTb OOy
y4ebHyl0 nuTepaTtypy, KOHCYNbTUPOBaTLCA C NpenogaBarteneM. Kaxabin obyyaroLwmincs BbINOMHAET CBON
BapuaHT 3ajaHns U B YCTaHOBIMEHHbIM CPOK CAAeT BbINOMHEHHYO paboTy Ha kadenpy npenogaBaTento
ans npoepku. NpenogaBaTtens npoBepseT paboTy 1 AenaeT COOTBETCTBYIOLLYIO OTMETKY: «3a4TEHO» UIu
«He 3auTeHo». Ecnm  pabota He 3auyTeHa, €€ Bo3BpawalrT obydawuwemyca Ha gopaboTky, C
nocnegytoLien NoBTOPHOM NPOBEPKON.
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LWkana n Kputepuu oueHMBaHUAaA nHOMBMAyanbHOro 3agaHumsa

- OLeHKa «3a4ymeHo» BbICTaBNAeTCs, ecnu obyvarowuncs soinonHun 6onee 60% 3agaHus;
- OLeHKa «He 3a4YmeHo» BbICTaBMseTCs, ecrnnm oby4vatomics BoinonHun MmeHee 60% 3agaHus.

5. KOHTPOJIbHbIE MEPOIMPUATUA MO PE3YJNIbTATAM N3YYEHUA OUCLUNNNHDbI

BxogHOM KOHTPOMb NPOBOAWUTCHA C LEMb BbISIBIEHUA peanbHOW TFOTOBHOCTM oOby4varolmxcsa K
OCBOEHUI0 [OaHHOW AUCUUNAWMHBI 3a CYET 3HaHWW, YMEHUN W KOMMETeHUUN, CHOPMUPOBAHHBIX Ha
npeaLwecTBYOLWUX OUCLUMNNMHAX. TemaTtuyeckad HanpaBneHHOCTb BXOAHOrO KOHTPOMsi — 3TO BOMNPOCHI
Kypca XMMum1, M3y4aemoro B Kypce CpeaHel LIKOMbl. BXOAHOM KOHTPOMb NPOBOAUTCSH B BUAE TECTUPOBAHUS.

Kpumepuu oueHku 8x00H020 KOHMPOIJIS:

- OLleHKa «OTMMYHO» BbICTaBMsieTcsl oby4vatowemycs, ecnv nony4veHo ot 81 go 100% npaBunbHbIX OTBETOB;
- OLleHKa «xopoLlo» - nonyyeHo oT 71 go 80% npaBunbHbIX OTBETOB;

- OL|EHKa «YOOBIIETBOPUTENBHOY - NonyyYeHo oT 61 oo 70% npaBunbHbIX OTBETOB;

- OL|eHKa «HEeYyOOBNETBOPUTENBHOY - NONy4YeHO MeHee 60% NpaBuIbHbIX OTBETOB.

B TeyeHue cemecTpa Mo utoram U3y4eEHUst TEM W OCHOBHbIX pa3derioB AUCLMMIVHBI, B paMKkax
TEKyLLEero KOHTpoNnsa oby4aloLLmMecs BbIMOSHAOT KOHTPOSIbHO-OLEHOYHbIE paboThl B hopme TecTa.

Kpumepuu oueHKu meKyuwe2o KOHmMpPOIs:

- OLlEHKa «OTNNYHO» BbICTaBnsieTca oby4vatoemycs, ecnm nonydeHo ot 81 go 100% npaBunbHbIX OTBETOB;
- OLlEHKa «XOpoLLo» - nony4eHo oT 71 oo 80% npaBurbHbIX OTBETOB;

- OLleHKa «yOO0BNEeTBOPUTENBHO» - NonydeHo oT 61 0o 70% npaBunbHbIX OTBETOB;

- OL|EHKa «HEeYyAOBNETBOPUTENBHOY - NONy4YeHO MeHee 60% NpaBuITbHbIX OTBETOB.

dopMa NPoOMEXYTOYHON aTTecTaLun — 3K3aMeH.
YuyacTune obyuvarollerocs B npoleaype nonydeHus ak3aMeHa OCYLLEeCTBMAETCA 3a CYET yd4eGHOoro
BpeMeHU (TPYOOEMKOCTM), OTBEAEHHOMO Ha U3YyYeHUe ONCLMMIHBI.

OcHoeHble ycrnosusi dorlycka 0byqaruweaocs K IK3aMeHy:

—o0yyvaroLuincs BbINOHWUI BCe BUAbI y4eOHOWM paboThl (BKMOYasi CaMOCTOSATENbHYHO);

—ofyvaroLwuinca npegoctaBui MOMIHOKOMIMMEKTHOE y4ebHoe MnopTdonmo (CUCTEMATU3MPOBAHHYIO
COBOKYMHOCTb BBIMOSIHEHHBIX B TeYeHWe nepuoda OOyyYeHUst MUCbMEHHBLIX paboT: MHAMBMAYamNbHblE
3afaHus, oT4yeTbl No nabopaTopHbiM paboTamM) B CPOKKU, YCTAHOBMEHHbIE rpadhukoM y4ebHOoro npotecca no
ONCUUNIINHE.

lnaHoeas npouyedypa rnposedeHust IK3aMeHa:

1. [aTta, Bpemsi 1 MecTo NpoBeAeHUsl 3k3aMeHa onpeaensieTcs rpadMkomM caayvn 3Kk3amMeHoB,
yTBEPXOaeMbIM E€KAaHOM BbiMycKatoLero akynbteta

2. dopma 3K3ameHa — NMCbMeHHas

3. Bpems nogrotoBkn — 90 MUH

lpouedypa sk3ameHa ckrnadbigaemcsi u3 criedyrouux amaros:

1. BbinonHeHne oby4yarowmmcs IMCbMeHHO paboTbl MO OCHOBHLIM pasgenam AUCLMUMMWHGI.

2. MpoBepka npenogaeaTenemM NpeacTaBneHHon paboTbl, OTMETOK B XKypHarne y4éta noceL,aemMmocTu
N ycneBaemocCTU (BbICTaBNEHHble paHee obyvawlemycs OMdPdPEPEHLMPOBAHHbIE OLEHKM MO UTOram
KOHTPONbHO-OLLEHOYHbIX MEPONpUATUN).

3. BbiCTaBneHue WTOroBOM OUEHKM B 3K3aMEHAUMOHHY0 BEOOMOCTb W  3a4YETHYH  KHUKKY
obyuatoulerocs.

PesynbTaTbl 9K3ameHa oOnNpedensioT OLEHKaMU «OTMMYHOY», «XOPOLUO», «YOOBMETBOPUTENbHOY,
«HEeYy[oBNeTBOPUTENBHO» 1 0BBABMAIOT B IeHb 3K3aMeHa.

OueHKy «OTNMYHO» BbICTaBMAT 06y4yalolleMycs 3a MOSIHOe W MPOYHOE 3HaHWEe MPOrpamMMmHOro
maTepuana B 3afaHHOM obbeMe.

OLEeHKY «XOpOLLO» 3acnyxusaeT oby4aloWniics 3a NPoYHoe 3HaH1e NporpaMMHOro MaTepuana npu
Marno3HauYnUTemNbHbIX HETOYHOCTSIX.

OuEeHKY «yOOBMeTBOPUTENLHO» MonydyaeT obydalolmniics 3a 3HaHWe NporpamMHOro Martepuana c
npo6enamu, Npu OTCYTCTBUW MOHUMAHUS OCHOBHbIX MOHSATUN, UCMbITLIBAET 3aTPyAHEHWUS MpU pelleHun
NpaKkTUYeckux 3anau.

OueHKy «HEeydoBMeTBOPUTENbHO» BbICTABMSAT Oby4atolleMycsi, KOTOpbI He 3HAET 3HAYUTESNbHOW
YyacTu MaTepwvana mno AUCLWMNIMHE, OOMyCKaeT CYLECTBEHHble OWWOKM B OTBETax, HE MOXET PeLnTb
npakTUYeckne 3agaym uUnm peliaeT UxX ¢ 3aTpyaHEHUSIMU.
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NMPUNOXEHUE 8
KAOPOBOE OBECNEYEHME YYEBHOI'O MPOLIECCA NO AUCUUNIIUHE
1. Tpe6oBaHue ®rocC

He meHee 70 npoLEeHTOB YNCNEHHOCTH negarornyeckmx pabotHukos OpraHusauum, y4acTeyloWnX B
peanusaumn nporpammbl 6akanaspuarta, 1 nuu, npmenekaembix OpraHusdauuen K peanusaumm nporpamMmmbl
OakanaBpvaTa Ha MWHbIX YCNOBUSAX (MCXOAS W3 KONMMYECTBa 3aMellaeMblX CTaBOK, MNPUBELAEHHOro K
LeNOYNCINEHHbIM 3HAYeHUAM), OOIMKHbI BECTU HayyHylo, y4ebHO-meToauyveckyto M (Mnn) npakTUHeCKyto
paboTy, COOTBETCTBYIOLLYIO NPOUN0 NpenogaBaemMon AUCLMNIIMHBI (MOAyNs).

He meHee 60 npoUEHTOB 4YMCNEHHOCTM nedarorndyecknx paboTHukoB OpraHuvsauum U vy,
npuBnekaembix kK obpasoBaTenbHow gesatenbHocTM OpraHmM3aunm Ha MHbIX YCoBUSIX (MCXO4S M3 KONM4ecTBa
3amellaeMbIX CTaBOK, MPUBEOEHHOrO K LIEMOYNCIIEHHBIM 3HAYEHUSM), OOJKHbI UMETb YYEHYIO CTENeHb (B
TOM YMCIE YYEHYIO CTEMNEHb, MOJTYYEHHYID B MHOCTPAHHOM rocyaapCcTBe U Mpu3HaBaemylo B Poccumnckon
denepaumn) n (MnM) ydvyeHoe 3BaHMe (B TOM YMCME Y4YeHOE 3BaHWE, MOMlyYEHHOE B WHOCTPaHHOM
rocygapcrtee v npusHaBaemoe B Poccuickon Penepaumm).

K negarornyeckum paboTHMKaMm M nvuam, NpyBriekaembiM K obpa3oBaTeribHON OeATENbHOCTU Ha
WHbIX YCIOBUSAX, C YYEHbIMU CTEMNEHsSMU U (MNK) y4eHbIMU 3BaHMSIMU NPUPaBHUBAOTCA nuua 6e3 yveHbIX
CTeneHen 1 3BaHMN, MMEKLLME rOCyAapCTBEHHbIe MOYETHblIe 3BaHMsA (3acnyXeHHbl akonor Poccuiickon
depepauyun).

He meHee 5 npouEHTOB YMCNEHHOCTU neagarormdecknx pabotHukos OpraHusauum, y4acTBYHOLLNX B
peanusaumm nporpammel 6akanaspuarta, 1 nuu, npmenekaembix OpraHusdauuen K peanusaumm nporpammbl
GakanaBpvaTa Ha WHbIX YCMOBMAX (MCXOOA W3 KONMMYEecTBa 3aMeLLlaeMblX CTaBOK, MPUBEOEHHOro K
LENOYUCIIEHHbIM  3HAYeHUsIM), [OOMKHbl ABMNSATLCSA pyKoBoauTenaMu u  (unn) paboTHMKaAMKU  MHBIX
opraHu3auui,  OCYLLeCTBNAWLWMMKW  TPyOOBYKO — OeATenbHOCTb B npodpeccrnoHanbHon  cdepe,
COOTBETCTBYHOLLEN MPOdECCUOHANBHON OEATENbHOCTU, K KOTOPOW TFOTOBATCA BbIMYCKHUKU (MMETb CTax
paboTbl B 4aHHOW NpodheccnoHansHom cpepe He MeHee 3 ner).

30



NMPUNOXEHMUE 9

®OHA OLEHOYHbLIX CPEACTB No AUCUUNITUHE
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BBEAEHUE

1. ®OHA OUEHOYHbIX CpeacTB MO  AMCUUMNIIMHE SIBNsieTcs 06si3aTenbHbiM  060COGNEHHBIM
npunoxeHvem k Paboyeii nporpaMmme y4eGHON ANCUMMIUHDI.

2. ®oHO OUEHOYHbIX CPeAcTB SBMSETCH COCTaBHOW 4acTbld HOPMAaTUBHO-METOAMNYECKOrO
obecneyeHns CUCTEMbI OLIEHKN Ka4eCcTBa OCBOEHUS O0YYaloLWMMUCS YKa3aHHON ANCLMMITUHBI.

3. Mpu nomowm ®OC  oOCyWeCTBRSETCS KOHTPOSNb W yNpaBneHve npoLeccoM popMupoBaHUs
obyvarommuca komneTeHUmn, M3 yucna npegycmotpeHHbix ®rOC BO B kayecTBe pe3ynbTaToB OCBOEHWUS
y4ebHOM OMCLMNINNHBI.

4. ®oHO OLEHOYHBIX CPeacTB MO  AUCUUNIMHE BKINOYaeT B cebsA: OLEeHOYHble CcpeacTsa,
npuMeHsieMble [Ons  BXOOHOIO  KOHTPOMNSA; OLEHOYHble Cpeactsa, nMNpuUMeHsemble B paMkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTPOMSA uKcMpoBaHHbIX BuaoB BAPC; oueHouHble cpencTsa,
npuMeHsieMble [ONS TeKYLLero KOHTPONs U OLEHOYHble CPeacTBa, MpUMEHsieMble MpU MPOMEXYTOYHOW
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

5. Paspabotunkamu poHOa OLEHOYHbIX CpPeAcTB MO AUCUMMIMHE SABNSAKTCA npenogasaTenu
Kadbedpbl ~MaTteMaTW4YecKMx W eCTECTBEeHHOHay4HbiX  AucumnnuH, obecnedvBalowen  M3yvyeHue
obyvaowmmmnca  gucumnivHel B yHuBepcuteTe. CopepxatenbHoW ocHoBoOW Ans  paspabotkn POC
nocnyxwuna Paboyas nporpamma y4yebHON ANCUMMIINHBI.
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C ncnonb3oBaHueM nNpeacTaBfieHHbIX B N. 3 OuEeHOYHbIX cpeacTe

1. OXWOAEMbBIE PE3YJIbTATbl U3YYEHUA
y4eGHOM ANCUUNIINHBI, NEePCOHaNbHbLIA YPOBEHb AOCTUXEHUA KOTOPbIX NpoBepseTcs

KomneTteHuun,
B hopmMupoBaHumn Ko u KoMnoHeHTbl KoMneTeHUUN,
KOTOpbIX HAUMEHOBAaHME dopmupyembie B PamMKax AaHHOW AMCLNNMMHbI
3ajeACcTBOBaHa (kak oxknpaembli pesynbTaT ee 0CBOEHUS)
AUcCuMnInHa “HAnkaTopa
BOCTUXEeHUN
BNnageTb
KOoMMneTeHuUn 3HaTb U ymeTb genatb
Koa HauMeHoBaHne 9 HaBblkaMu
noHnmaTtb (oencTtBoBaTb)
(MMeTb HaBbIKKM)
1 2 3 4
YHuBepcanbHble KOMNEeTeHLUUn
YK- | CnocobeH MO-1ykq 3HaTb YmeTb Bnapetb
1 OCYLLEeCTBNATb AHanusnpyet €nocoobl aHanunsanpoeaTtb MeTodamu u
MOUCK, 3apavy, Bbloensas ee | pelleHus 3adayn, Bolaensas | HaBblKamu
KpUTHUYECKUI basoBble NnocTaBneHHbIX | UX 6a3oBble aHanusa
aHanua u CUHTe3 | cocTaBnsiloLliue, 3agau. COCTaBMAOLWINE N | NOCTABMEHHbIX
WMHpopmauunm, ocyllecTBnsieT OCYLLECTBNATb UX | 3agad, BblAeNeHust
NPUMEHATb OEKOMMOo3nL Mo OEKOMMOo3MLMI0. nx
CUCTEMHBIV 3agaun. 6a30BbIX
nogxon Ans COCTaBIAOLWMX U
peLueHus OCYLLLECTBMEHMS
NoCTaBMEHHbIX NX AEKOMMNO3NLMMN.
3agau. NO-2yk1 3HaTb YmeTb BnageTb
Haxoant n MeToAbl HaxoauTb n MeTodamu u
KpUTHYECKM HaxoXaeHus 1 KpUTMYECKN HaBblkaMu Mo
aHanusunpyet aHanusa aHanuaupoBaThb HaXOXOEHWUIo 1
MHopmaumio, MHpopmauun, nHopmauumto, KpUTHUYECKOMY
HeobxoaMMyto Ans Heobxognmon Heobxoaumyto aHanmay
peLueHuns ONs peleHnst Ons peleHns NMHopMaumu,
nocTaBrieHHON NOCTaBMEHHbLIX | MOCTaBMNEHHbIX Heobxogumon ans
3agaun. 3agau. 3agau. peLueHns
nocTaBfEeHHbIX
3agau.
NO-3yk1 3HaTb YmeTb BnapgeTtb
PaccmatpuBaet MeToAbl MCnonb30oBaTh HaBblkaMu
BO3MOXHbIE paccMoTpeHus MeToAabl paccMoTpeHus
BapuaHTbl PELUEHNsT | BO3MOXHbIX paccMoTpeHus BO3MOXHbIX
3agauu, oueHnBas BapuaHTOB BO3MOXHbIX BapMaHToOB
NX OOCTOMHCTBA U peLueHus BapuaHToOB peLLeHns 3agayu,
HeJoCTaTKu. 3agaun, pelleHust 3agayu, | oueHuBas ux
oLeHuBas ux oueHuBast ux OOCTOUHCTBA 1
OOCTOMHCTBA U | JOCTOMHCTBA U HedocTaTKu.
HegoCTaTKu. HeJoCTaTKu.
Na-4yq 3HaTb YMmeTb BnageTb
paMoOTHO, NOrMYHO, | anropuT™M rpamoTHO, CMOCOOHOCTLIO
apryMeHTMpoBaHoO OpPMMPOBAHMUS | NOMMYHO U rpamoTHO,
dhopmupyeTt CYXOEHUA n aprymeHTMpoBaHO | JIOrMYHO,
COOCTBEHHbIE OL|EHOK. dopmynmMpoBaTb | apryMeHTUPOBaHO
CYXOEHUSA U OLEHKMN. cBoun dopmmpoBaTb
OtnnyaeTt cakTbl OT CYXOEHNa n COOCTBEHHbIE
MHEHUN, OLEHKN, OTNMYasa | CYXOEHUS 1
UHTepnpeTauuin, dakTbl OT OLIEHKW.
OLIEHOK U T.A. B WHTepnpeTauui.
paccyXaeHnsix
OPYrMX y4acTHUKOB
[eaTenbHOCTMU.
NO-5yk.1 3HaTtb YmeTb BnageTb
Onpepenset n MeToAbl Ncnonb3oBaThb HaBblkaMWn
oLeHMBaeT onpegeneHna n | metoapl onpegenenus n
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rnocneacTeuns oLeHMBaHuA onpeneneHus u oLleHnBaHus

BO3MOMHbIX nocneacTeui oLEeHMBaHUA nocneacTBuit

peLleHuii 3agayun. BO3MOXHbIX nocneacTeui BO3MO>HbIX
peLueHnii BO3MOMHbIX peLleHuit 3agadun.
3agauu. pellueHnii 3agavn.
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YACTb 2. OBLLAA CXEMA OLEHMBAHUA XOOA U PE3YJIbTATOB U3YYEHUA

YYEBHOW AUCLUNINNHbBI
O6LWme KpUTEPUN OLIEHKU U peecTp NPUMeHsieMbiX OLleHOYHbIX CPpeaAcTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHNA X04a U pe3ynbTaToB U3y4eHUsi y4ebHoMn
OUCLUMNIIMHBbI B paMKax negarormyeckoro KOHTpons

Pexum KOHTPOMbHO-OLEHOYHBIX MEPONPUATUIA

OueHKa CO CTOPOHLI Komwuc-
Kareropus camo- B3anMo- n enou a n 2 CTaBUTENsl | CUMOHHas
KOHTPOIIA N OLEHKHN oueHkKa OoLEeHKa P A peAa
BaTens npons3BoacTea OLIEeHKa
1 2 3 4 5
BxogHowm 1 TecT
KOHTPONb
WHaneuayanusaums
BbIMOSHEHNSA™,
KOHTpPONb 2
t(hkcnpoBaHHbIX
BugoB BAPC:
[NpoBepka
- MugmBugyanbHble poBEp
2.1 3agaHud
3a4aHnda no Temam
npenogaBaTenem
Tekywumn 3
KOHTPOJlb:
Bonpocbl ans
- CamocToaTenbHoe
3.1 | camocToATENBLHOrO
n3y4yeHue Tem
N3y4yeHust TEMbI
- B pamkax
nabopaTopHbIX Tect
3aHATUI N
NoAroTOBKN K HUM
- CamonoarotoBka Bonpocbl ans
K ayauTo ﬁl-|bIM CaMongﬂFOTgBKVI K Tecr, yuebroe
Y P 3.2 noptdonumo
(nabopaTtopHbIM) nabopaTtopHbIM
3aHATUAM 3aHATUAM
- B paMkax obLue-
YHUBEPCUTETCKON 33 Tect
CUCTEeMbl KOHTpONA ’
yCNeBaeMoCTun
Bonpocbl ans NpoBeaeHne MNpnem
lMpomexyToyHas P A poBea P .
; NoaroTOBKW K npouenypsbl KoMuccuen
aTtTectauyus
3K3aMeHy 3K3ameHa 3K3ameHa
obyyarowmxcs no 4
uToram nsyyeHus y
3a[0/KeH-
OUCLMNNUHBI
HUKOB

* OAHHBbIM 3HaKOM MOMEYEHbI nHaunengyanmsnpyemblie Buabl yqe6H017| pa6OTbI

2.2 O6LWwMe KpUTEPUU OLIEHKU X04a U pe3ynbTaToB
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M3y4YeHUA Y4eOHON ANCLUNITUHBI

1. ®opmMarnbHbIN KpUTEpUn NONy4YeHUss oby4aroLmnMcs
NONOXUTENbHOM OLEHKN MO UTOram U3yYeHUsA AUCLUNIINHDbI:

1.1 MNpegycmoTpeHHasa nporpamma
N3y4yeHus QucumMnnvHbl oby4daroLmmes
BbIMOSIHEHA NONHOCTBLIO 10 HaYana
npouecca NpoMeXyTouHOW aTTecTauum

1.2 o kaxgow 13 NpegycMOTPEHHbIX MPOrpaMmon BUaoB pabdoT
no aucuunnuHe oby4varowmMincs ycnewHo oTynTancsa nepea
npenozaBaTenem, 4EMOHCTPUPYS NPU 3TOM AOMKHbIN (HE HMKEe
MUWHVMMarnbHO NPUEMIIEMOrO) YpOBEHb CDOPMUPOBAHHOCTH
3/1IEMEHTOB KOMMETEHLMN

2. N'pynnbl HedpopManbHbIX KpUTEpUEB

KayeCcTBEeHHOW OLUeHKM paboTbl 06y4aloLerocs B pamkax U3y4YeHust AUCLUNIUHDI:

2.1 Kputepuun oLeHK1 kayecTBa xoaa
npouecca usyyeHnst obydarommecst
nporpaMmmbl AUCLMNANHBI (TEKYLLEN

yCrneBaemocTm)

2.2 KpuTepum oUeHKN kKavyecTBa BbINOSIHEHUSI KOHKPETHBLIX BUAOB
BAPC

2.3 Kputepun oLieHKM Ka4eCcTBEHHOIO
YPOBHSA UTOrOBbIX PE3YyNbTaToOB

n3yvyeHuna gucumnimnHbl

2.4 Kputepun atTecTalMoHHON OLLEHKN KaYeCTBEHHOIO YPOBHS
pe3ynbLTaToB U3y4YeHUst ANCLMMMNHBI

2.3 PEECTP

anemMeHTOB (POHAA OLIEHO4HbIX CPEACTB NO y4eOHOWU ANCLMUNIIMHE

prnna OueHo4Hoe CcpencTBoO WK ero aNnemMeHT
OLEHOYHbIX CpeaCTB HanmeHoBaHune
1 2

1. CpepctBa ansa
BXOAHOro KOHTpons

TecToBblE BOMPOCHI g4 npoBegeHnd BXOAHOIro KOHTpOIiA

KpVITepVIVI OLEHKMN OTBETOB Ha TECTOBbIE BOMNPOCblI BXOOHOIO0 KOHTPOJ14

2. CpeactBa

AnAa vHaMBuayanusauum
BbIMOJIHEHUSA,

KOHTpoOnA
bMKCUpoBaHHbIX BUAOB
BAPC

PekomeHgaumm no BbINOSIHEHWUIO nHaonBngyasnbHOro 3agaHusa

KpVITepVIVI OUEHKM pe3yrbTaToB BbIMNOJIHEHUA MHOMBUAYAlIbHOIO 3agaHund

BOI'IpOCbI 0719 CaMOCTOATESIbHOIO n3yvyeHuna TemMbl

KpVITepVII/I OLEHKM CaMOCTOATEsNIbHOIo n3y4yeHna TeMbl

3. CpenctBea
ONA TEeKyLllero KOHTpons

BOI'IpOCbI O51Aa CaMOCTOATESIbHOIo n3yvyeHuna Tembl

OBwwnii anropyTM CaMOCTOATENBHOIO U3YyYeHUs TEMbI

KpVITepVII/I OLEHKN CaMOCTOATEesIbHOIo n3y4yeHnd Tembl

Bonpocbl Ansi caMonoaroToBKM Mo TeMaM 1abopaTopHbIX 3aHATUI

KpuTepun oueHKn camonogroToBKM N0 TeMam NabopaTopHbIX 3aHATUN

4. CpeacTBa

AN NPOMEXYTOYHOMN
aTTectauMm no utoram
M3yYeHUA QUCLMMITUHDI

OK3ameHaLMoHHas nporpaMma no y4ebHon gucumnnmHe

Mpumep aK3aMeHaLMOHHOro GuneTa

MnaHoBas npoueaypa NpoBeAeH sl 9K3ameHa

KpuTepun oueHKn OTBETOB Ha BOMNPOCHI UTOFOBOIO KOHTPOIS
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2.4. OnncaHne nokasaTeneun, KpUTepueB U LWIKan oLeHMBaHUA 1 3TanoB (hopMUpPOBaHUSA KOMMNETEHUMA B paMKax AUCLUNNUHbI

YpoBHU CHOPMMPOBAHHOCTM KOMMNETEHLIMIN

KOMneTeHunsa o o .
MUWUHMMAanbHbIN cpegHui BbICOKUI
He cdopmumpoBaHa
OLEeHKM chOpPMUPOBAHHOCTM KOMMNETEHLMI
2 3 4 5
OueHka OueHka OueHka «xopowo» QOueHKa «omiu4Ho»

« Heydoenemeopumenbﬁo»

«yaoenemsopumeano»

XapakTepuctmka ccpopMUPOBAHHOCT KOMMNETEHLIMK

Kon Mokasarens KomneTeHuus B NornHon Mepe ChopMUPOBaHHOCTb ChopMUPOBaHHOCTb CdopMrpoBaHHOCTb dopMbI 1 cpencTBa
WHpexc WHAnKaTopa WHankaTopsi OLgHMBaHNA — He cchopmupoBaHa. KOMMeTeHLWK KOMMETEHLMN B LienoM KOMMeTeHLnM KOHTPONS
HasBaHue [OCTVXEHMA KOMNETEHLMM SHaHNA, yMEHUS, VImetoLLmMxcst 3HaHUIM, YMEeHWIA 1 CoOTBETCTBYET CooTBeTCTBYET MONHOCTbIO hopMMpoBaHMS

KOMNETEHLN |\ smneTeHLmn HaBblIkK HaBbLIKOB HEJOCTATOYHO ANS MUHUMATbHBIM TpeGoBaHUAM. COOTBETCTBYET KOMMeTeHLMiA
(BnapeHust) peLleHuUs NPaKTUHEeCcKUX TpebosaHuaM. MMetoLmnxcs metoLmxcsa 3HaHWi, TpebosaHUAM.
(mpodeccroHanbHbIX) 3agay 3HaHWIN, YMEHWI, HABbLIKOB B YMEHWI, HABbLIKOB U MmetoLmxcst 3HaHui,
Lienom AoCTaTo4HO ANst MOTMBaLMW B LiENOM YMEHWIA, HAaBbIKOB U
peLleHNst MPaKTUYECKNX [OCTaTO4HO Anst MOTMBALMK B NOSHOWM
(npodpeccrnoHanbHbIX) peLueHnst cTaHgapTHbIX Mepe JOCTaTo4HO Ans
3apay NpaKTUYeCcKNX PELUEHNSI CIIOXHbBIX
(npodbeccroHanbHbIX) NpaKkTUYEeCKNX
3agad (MpodbeccuoHanbHbIX)
3apav
KpuTtepum oueHvBaHus
3HaTb Obyyatowmincs He 3HaeT OO6yyatowmncs 3HaeT Obyyatowmincsa ceobogHo | Obyvaromics B YyebHoe
MonHoTa cnocobbl  pelueHus | crnocobbl peLleHnst | OCHOBHbIE cnocobbl | 3HaeT cnocobbl peLleHust | COBEPLUEHCTBE 3HaeT noptdonwo.
3HaHWN MOCTaBMeHHbIX 3a4a4 | MOCTaBreHHbIX 3aaaY pelleHUsi  MOCTaBfIEHHbIX | MOCTaBMNEHHbIX 3aday cnocobbl peweHns | Ok3aMeHaLMOHHbIe
3apav MOCTaBMIeHHbIX 3aaa4 BOMPOCHI.
YmeTb Ob6yuatowmiics He ymeeT Ob6yuvatowwmiics HeyBepeHHo | Obyuvatowwmiics gonyckaeT | Obyvatowmiics  ymeet YuebHoe
aHanuavpoBaTtb aHanuanpoBsaTtb 3agjauu, | ymeet ManosHauuTenbHble YeTKO aHanusupoBaTb nopTtdonuo.
Hanuame 3agauu, Bbldensis ux | Bbloensis nx 6a3oBble | aHanuaMpoBaTb 3agaun, | HETOYHOCTM Npu aHanuse | 3agauw, cBoboaHO | OK3ameHaLUVOHHble
YMeHMW 6asoBble cocTaBnsioLme u | Bblgensiss  ux  GasoBble | 3apad,  Bbldensis  MX | Bblaensis ux 6asoBble BOMPOCHI.
cocTasnsoLve un OCYLLECTBNATb ux | cocraensiowme 6a3oBble COCTaBMsOWME | COCTaBMSAOLME n
W0-Lycs OCYLLECTBNATb UX | OEeKOMMOo3nLmio M OCYLECTBMSATb  UX | OCYLLEeCTBMSTb ux
[AEKOMNo3nLMIo [EeKOMMo3nLMIo [EeKOMMo3nLMIo
Bnapetb Ob6yuvatowmiica  He Brageet | OByvarowmiics Bnageet | O6yyvatowmiica Bnageet Ob6yuatowymiics YyebHoe
meTofamMu u | meTogamu " HaBblkaMV | OCHOBHbIMM METOAaMW U | OCHOBHbIMM MeToaamu U | cBOGOAHO Bnageet noptdonuo.
HaBblkamMy aHanusa aHanusa nocTaBneHHbIX 3aaaYy, | HaBblkamu aHanusa | HaBblkamu aHanusa | MeToaamu M HaBblkaMy | Ok3aMeHaUUOHHbIe
Hanuume MOCTaBIeHHbIX 3aJady, | BblaeneHust nx 6a30BbIX | MOCTaBMNEHHbIX 3aday NocTaBMEeHHbIX 3agad, | aHanusa nocTaBreHHbIX BOMPOCHI.
VK-1 HABLIKOB BblENeHus ux COCTaBNSIOLLMX " BblENeHUs UxX 3a4ay, BblAENEHUS NX
6a30BbIX OCYLLIECTBIEHNS] 6a30BbIX COCTaBMSOWMX | 6a3oBbIX
COCTaBNSIOLLMNX M | UX gekomnosvumu 1 OCYLLECTBINEHUSI COCTaBMALLMNX "
OCyLLEeCTBNEHNS MX AEKOMMO3NLMM OCyLLIeCTBINEHNS]
MX EeKOMMo3nLMK UX AEKOMMNO3MLIUM
3HaTb Obyyatowmincs He 3HaeT O6yyatowmncs 3HaeT Ob6yvatowmicsa ceobogHo | Obyvaromics B YyebHoe
MeToAbl HaXOXAEHWUs | MeTonbl HaxoXaeHust N | OCHOBHble meToAbl | 3HaeT MeTofpbl | COBEpLUEHCTBE 3HaeT noptdonuo.
HonHota " aHanusa | aHanusa } VH(OPMaLMKY, | HaXOXAEHWUS W aHanu3a | HaxOXOEHWs W aHanuaa | MeToabl HaXOXAeHust U | Ok3aMeHaUMOHHbIe
SHAHMIA I/IHCbOpMaLlI/II/IV, HeobGXxoauMol  Ans  pelueHus I/IHd’.)OpMaLl,I/II/IJ I/IHd’.)OpMaLl,I/II/IJ aHanusa MHcPopmaumm, BOMPOCHI.
HeoOxooMMOW  Anst | MOCTaBrIeHHbIX 3aAa4 HeobxogumMon ans | Heobxoaumoi ans | Heobxoaumor ans
NO-2yk1 peLueHus pelleHusl  MOCTaBMIEHHbIX | PELUEHUs] MOCTaBMEHHbIX | pelueHus
NoCTaBMneHHbIX 3aga4 3apay 3apay MoCTaBIIeHHbIX 3aaa4
YmeTb Ob6yuatoLmiics He ymeeT Ob6yuatowwmiics ucnbiTeiBaeT | Obyvarowmiics gonyckaeT | Obyvarowmiics ymeet YyebHoe
Hanuuve HaxoauTb W | HaxoOuTb U KPUTUYECKM 3aTpyaHeHus npu Mario3HaunTerbHbIe cBOGOAHO HaxoOuTb U nopTtdonuo.
yMEHUI KpUTUYECKU aHanuaMpoBaTb NHGOoPMaLMIo, HaxoXxaeHun M | HETOYHOCTM HAxoAs W | KpUTMYECKU Ok3aMeHaLMOHHble
aHanuavpoBaTb HeoGXoauMyl Ansi  pelleHusi | KpUTUYEeckoM KPUTUYECKN aHanuavpysi | aHanusvpoBaTb BOMPOCHI.
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MHopmMaLumto, NOCTaBMEHHbIX aHanuse nHdopmaumm, MHopmaLmto, MHGOopMaumio,
Heobxogumylo  ans | 3apjad Heobxoaumon anst | Heobxoaumyto ans | Heobxoaumyto onsa
peLleHuns peLLeHns NoCTaBMNEHHbIX peLLeHns NOCTaBMEHHbIX peLleHus
NoCTaBMEHHbIX 3agay 3agay NoCTaBMNEHHbIX
3agad 3agad
BnapeTtb Ob6yuatowmiica He BnageeT Ob6yuatowwmiics HeyBepeHHo | Obyuvatowmiica BnapeeT | Obyuvatowmiics YyebHoe
MeToaamm M | MeToaamu 1 HaBblkaMu Mo Bnageet OCHOBHbIMM MeTodamu U | cBob6odHO BnageeT nopTconuo.
HaBblkamu Mo | HAaXOXAEHWIO W KPUTMYECKOMY | MeToAaMu M HaBblkamy MO | HaBblkamu no | MeTogamu U HaBblkamy | OK3aMeHauWOHHbIe
HaXOXOeHUIo n | aHanusy HaXOXAEeHMIO M | HaxoxgeHuo M| no BOMPOCHI.
Hannuve KpUTMYECKOMY MHopMaLuK, HeobX0AUMON | KpUTUYECKOMY aHanusy KPUTUYECKOMY aHanusy HaxoXaeHUo "
HaBbIKOB aHanusy ONst peLleHusi MOCTaBMEeHHbIX | MHdopMauuu, MHopMaLuK, KpUTUYECKOMY aHanNu3y
MHopMaLumK, 3agad Heobxoaumon ons | Heobxoaumowm ona | MHgpopmaumu,
Heobxoaumon ans peLleHus NMOCTaBNEHHbIX | PELUEHUs] TMOCTaBMEHHbIX | HeobxoamMmon ans
peLueHust 3agad 3agad peLueHus
NoCTaB/eHHbIX 3a4a4 NoCTaBMeHHbIX 3aga4
3HaTb ObyyatoLymiicst He 3HaeT ObyyatoLymiics cnabo | OB6yuvatowmiics ¢ | Obyyatowwmiics B YyebHoe
mMeToabl MeToAbl PaCCMOTPEHMS! 3HaeT MEeTOAbl | Mano3HaYUTENbHBLIMU COBEpLUEHCTBE 3HAET nopTconuo.
paccMoTpeHus BO3MOXHbIX BapuaHToOB | paccMOTpeHust HEeTOYHOCTSIMM 3HaeT MEeTOAbl PacCMOTPEHNs OK3ameHauMOHHble
MonHota BO3MOXHbIX peLleHnst 3adaym, OLEHNBas UX | BO3MOXHbIX BapuvaHTOB | MeToAabl PacCCMOTPEHUS BO3MOXHbIX BapuaHTOB BOMPOCHI.
SHEHW BapuvaHTOB peLUeHUsi | AOCTOMHCTBA U HeoCTaTku peLueHus 3aa4v, | BO3MOXHbIX  BapuaHTOB | peLUeHust 3agjauu,
3agayn, oueHmBas nx OLeHMBasi MX OOCTOMHCTBA | pelleHusi 3agauu, | oueHuBas nX
[OCTOMHCTBA n 1 HeJocTaTKu oueHuBasi X | AOCTOMHCTBA "
HegocTaTku [OCTOVHCTBa 1 | HegocTaTku
HeJocTaTku
YmeTb Ob6yuatowmiica He ymeeT Ob6yuatowmiica neneiTeiBaeT | OByvarowmiics ymeet Ob6yuatowmiics YyebHoe
MCnosnb30BaTb Mcnonb3oBaTbh METOAbI 3aTpyaHeHus, 1cnonb3oBaTh METOAbI cBOOOAHO  MCnoOnb3yeT nopTtconuo.
MeToabl paccMoTpeHus BO3MOXHbIX | UCMOMb3ys MeToabl paccMoTpeHus MEeTOAbl PacCMOTPEHUs | Ok3aMeHaUUOHHble
paccMoTpeHust BapuvaHTOB pEeLUEeHUs 3afayu, | pacCMOTPEHUS] BO3MOXHbIX | BO3MOXHbIX  BapUaHTOB | BO3MOXHbIX BapUaHTOB BOMPOCHI.
Hannuve BO3MOXHbIX OLEHMBasi UX [OOCTOMHCTBA W | BapuaHTOB pelleHns | pelueHus 3aauv, | pelleHus 3agauu,
MA-3yk1 YMEeHUN BapuaHTOB peLleHust | HegoCcTaTku 3agjayn,  oueHuBas  MX | oueHuBas MX | oueHuBas nX
3agauu, [OCTOVMHCTBA U HEQOCTaTKN | JOCTOMHCTBA M | OOCTOMHCTBA "
oueHuBas nx HegocTaTku HepocTaTku
[OCTOMHCTBA n
HegocTaTku
BnapeTtb Ob6yuvatowmiica  He Brageet | Obyyatowmiics HeyBepeHHo | O6ydvatowmiics Bnageet Ob6yuatoLuiics B YyeGHoe
HaBblkamu HaBblKamy PacCMOTPEHUS Bnageet HaBblKamMy PaCCMOTPEHNSI | COBEpLUEHCTBE nopTconuo.
paccMoTpeHust BO3MOXHbIX BapuaHTOB | HaBblKaMW PACCMOTPEHUSI BO3MOXHbIX  BapuaHTOB | Brageet Ok3aMeHaUMOHHbIe
BO3MOXHbIX peLleHns 3agayn, OUEeHNBas UX | BO3MOXHbIX BapuvaHTOB | peLueHus 3agayn, | HaBblkamu BOMPOCHI.
Hanuuue BapuvaHTOB peLUeHUst | AOCTOMHCTBA U HeJoCTaTKu peLueHus 3agayu, | oueHuBas X | paccmoTpeHus
HaBbIKOB 3ajauu, oLeHUBas nx OLEHMBAs UX [OCTOMHCTBA | AOCTOMHCTBA M | BO3MOXHbIX BapuaHTOB
[OCTOMHCTBA " 1 HeJocTaTKu HegocTaTku peLueHus 3agjauu,
HeJocTaTku oLeHuBas nx
[OCTOVHCTBA "
HepocTaTku
3HaTb Ob6yuvatoLmiics He 3HaeT Ob6yuvatowmiica  gonyckaeT | Obyvatowmiics 3HaeT Ob6yuatoLuiics B YyeGHoe
MonHora anropuTtm anroputm (hopMMpOBaHus HETOYHOCTM B anropuTMe | anroputm (hOpPMMPOBaHNSA | COBEPLUEHCTBE 3HAET nopTdonuo.
SHaHWI qaopMMquaHmn CYXX[AEHWI 1 OLEHOK q)opMMquaHMﬂ CYXXOEHUI U OLLEHOK anropuTtm OK3ameHaUMOHHble
CYXXOEHUI 1 OLEHOK CY)XOEHUI U OLIEHOK hopmMrpoBaHus BOMpPOCHI.
W04yt _ _ _ CYXAEHUA VIVOLleHOK
YmeTb Ob6yuatoLuiica He ymeeT Ob6yuvatowwmiics ucneiTeiBaeT | OByvatowmiica gonyckaeT | OByvatowmiics YyebHoe
Hannune rpamoTHO, NOTUYHO 1 rpamoTHO, NOTUYHO 1 3aTpyaHeHus! He3HayuTenbHble rPamMoTHO, MOTUYHO 1 nopTconuo.
yMEHMiA apryMeHT1poBaHo apryMeHT1poBaHo opMynupysi cBOU HETOYHOCTH, apryMeHT1pOBaHO Ok3aMeHaUMOHHble
dopmynupoBaTh cBou | chopMynupoBaTb CBOU CyXaeHusi " oueHku, | chopmynupys cBou | chopmMynupyeT cBou BOMpPOCHI.
CYXOEHUSI U OLEHKW, | CyXXOEHVsI U OLeHKW, oTnmyas | otnuyasi akThbl OT | CY)KOEHUS M OUEHKW, | CYXXOEHUS W OLEHKU,
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oTnunyas aKTbl OT UHTepnpeTaLun MHTepnpeTauun oTnunyas dakTbl oT | oTinyaa  dakTel  OT
dakTbl oT VHTEepnpeTauun WHTepnpeTauun
VMHTEpnpeTauum
Bnapetb ObyyatoLymiics He BnageeT Obyyatowymiicst HeyBepeHHo | Obyvatowmiics Bnageet | OB6yyaromiics YyebHoe
€nocobHOCTbLIO CnocobHOCTbLIO rpamoTHo, | Brageet CMNOCOBHOCTBIO | CMOCOBHOCTBIO PamMoTHO, | cBOBOAHO Bnageet nopTdonuo.
rPaMoTHO,  JIOTUYHO, | JIOTMYHO, apryMEHTUPOBAaHO rpamoTHo, NOMNYHO, | MOrUYHO, CMNOCOBHOCTBLIO OK3aMeHaLMOHHble
Hannune aprymMeHT1poBaHo dopmMupoBaTb COBCTBEHHbIE aprymMeHT1poBaHo aprymMeHT1poBaHo rpaMoTHO, NOTNYHO, BOMPOCHI.
HABLIKOB dopmupoBaTb CYXXOEHMUS 1 OLIEHKM dopmupoBatb dopmupoBatb aprymeHT1poBaHo
cobCTBEHHbIE cobCTBEHHbIE CcoBCTBEHHbIE CYXXAeHns 1 | dopmupoBaTb
CYXXOEHWS U OLLEHKM CYXXOEHUS 1 OLLEHKU OLIeHKM, ponyckasi | coOBCTBEHHble
He3HauuTernbHble CY>XOEHUS 1 OLLEHKU
HETOYHOCTH
3HaTb ObyyatoLymiicst He 3HaeT ObyyatoLymiics 3HaeT | O6yuvatowumiics 3HaeT | O6yuvatowumiics B YyebHoe
mMeToAbl MeTOAb! ONpeaeneHns n HekoTopble MeTOAb! | OCHOBHblE MeTOAbl | COBEPLUEHCTBE 3HAEeT nopTdonuo.
onpegeneHvs n oLeHMBaHuA nocneacTsun | onpegenexHvs n onpegenexysa n meToabl onpefeneHus | OK3aMeHauMOHHble
MonHoTa oLeHMBaHus BO3MOXHbIX PeLleHunii 3aga4um OLieHMBaHWNA NOCNeACTBUM | OLEHWBaHUSI n BOMPOCHI.
3HaHWUN nocneacTemn BO3MOXHbIX peLleHnn | NocrneacTBMN BO3MOXHBIX | OLIEHVMBaHWA
BO3MOXHbIX peLUeHui 3agaun peLueHnin 3agadmn nocneacTsumn
3aga4n BO3MOXHbIX  PELUEHWNA
3agjayu
YmeTb . . . YuebHoe
ACTIONb30BATE 5 Ob6yuatowwmiics ucnbiteiBaeT | OByvatowmiics gonyckaeT | OByuvatowmiics nopTAHOnHo.
MeTob! Ob6yuatowmiica He ymeeT 3aTpyaHeHus, He3HauyuTenbHble cBoOOAHO  McCnonb3yeT DKIAMEHALMOHHBIE
Hanuuve onpeneneHs y | venonb3oBate MeToAbl MCnonb3ys MeToabl HETOYHOCTM,  WCMOMb3ysi | MeToAbl onpeneneHus BONPOCHI.
NA-5yka YMEHMiA oLeHMBaHMS onpepeneHns 1 OLUEHWBAHMA | OnpederneHms W | MeToAbl onpepeneHns v | u OLeHMBaHNS
NoCHenCTBMii nocneacTauii BO3MOXHbIX | OLUEHWBAHMA MOCNIEACTBUA | OLEHMBAHMSA nocneacTsumn 5
BOIMONKHbIX peLueHnin 3agadmn BO3MOXHbIX PelIeHuid | MOCNEeACTBUA BO3MOXHBIX | BOIMOXHBIX  PeLUeHMi
- 3agaun peLueHnin 3agadmn 3agaun
peLleHnin 3aaa4dm
BrageTb 5 § Ob6yuatoLmiics YuebHoe
HaBLIKAMI 5 Ob6yuvatowwmiica HeyBepeHHo | Obyuvatowmiics Bnageet cBoOOAHO Bnageet nopTconuo.
onpeneneHus " Obyvatolmiics  He BrnageeT | Brageer OCHOBHbIMW ~ HaBblkaMW | HaBblkaMu Ok3aMeHaUMOHHble
Hanunuve OLeHVBaHNS HaBblkamy onpeaenexHns n _ | HaBblkami OrpefeneHns U | onpedeneHns u onpegenexus n BOMPOCHI.
HaBbIKOB nocnencTeuii oLieHMBaHuA NOCreACTBuid | OUEHWUBAHWSA NOCNEACTBUA | OLEHNBaHNA OLeHMBaHNS
_ | BO3MOXHbIX peLleHuii 3aaa4um BO3MOXHbIX pelleHnin | NocneacTBUn BO3MOXHBIX | MOCNEeACTBWIA
BO3MOXHbIX peLleHni g .
sapaum 3agaun peLueHuin 3agadmn BO3MOXHbIX  PeLLeHui
3agjauu
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YACTb 3 MeTtoauuyeckue maTepuanbi, onpeaensiolume npoueaypbl oLueHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepu3yroLwmx 3Tanbl POPMMPOBaAHUA KOMNETEeHLMN

YacTtb 3.1. TUnoBble KOHTPOSbHLIE 3aA4aHUs, Heo6xoAuMbIe ANA OLEeHKU 3HAaHUMW, YMEHUN, HABbLIKOB
3.1.1. CpenctBa
ONs UHAMBUAyanM3auum BbINOJSIHEHUSA, KOHTPOns hukcupoBaHHbIX BuaoB BAPC
3.1.1.1. PexomeHAaLMM NO BbINOJIHEHUIO MHAUBUAYaNbHOroO 3ajaHuA

MHavBuayaneHble 3a4aHuns BbINONHAKTCA MO TeMaM:
«Cnocobbl BbIpaXXeHUs KOHLEHTpaLun pacTBOPOB»
«OKMCNUTENBHO-BOCCTAHOBUTENbHBIE NPOLLECCHI»
«Knaccudumkauusa n HomeHknaTypa opraHM4eckux CoOeANHEHNIN

lMpu BbLINOMHEHWM WHAMBUAYANBHOTO 3agaHus obyyarlmecs MOryT uMcnonb3oBaTb OOy
y4ebHy0 nuTepaTtypy, KOHCYNbTUPOBaTLCA C NpenogaBarteneM. Kaxabin obyyarowmncs BbIMOMHAET CBON
BapuaHT 3afaHusl U B YCTAHOBIEHHbIA CPOK COAeT BbINOMHEHHY paboTy Ha kadenpy npenogasaTento
ansi npoepku. [NpenogaBaTtens npoBepsaeT paboTy n genaeT COOTBETCTBYIOLLYIO OTMETKY: «3a4TeHO» Unu
«He 3a4yTeHo». Ecnn  pabota He 3ayTeHa, e€ BoO3BpallalwT obyyawuemycs Ha [gopaboTky, C
nocneaytoLien NoBTOPHOM NPOBEPKON.

OBPA3EL
BapuMaHTa MUHAMBUAYallbHOIro 3agaHusA
no teme «Cnoco6bl BbipaXkeH1si KOHLEHTPaLun pacTBOPOB»

1. Yemy paBHa macca BoAbl, B KOTOPOW Hago pacteopuTb 50 r xnopuga kanusa ansa nonyydexdms 10%-
Horo pacTteopa?

2. Nmeetca 200 r 50%-Horo (no macce) pacteopa NaCl. Ckonbko rpammoB 10%-Horo (no macce)
pacTBOpa MOXHO MPUrOTOBUTbL M3 3TOrO KonmnyecTsa?

3. CkomnbKo rpaMMOoB XNTOPOBOAOPOAHON KncnoTel cogepxuntcsa B 200 mn 0,75 H pacTBopa?

4. OnpepgenuTe MOMsIpHYIO KoHUeHTpauumto 0,5 H pacTBopa xnopvaa antoMUHKS.

5. K 1 n 0,5 H pactBopa NaOH npununu 4 n Boabl. Onpegennite KOHUEHTpaLUMo MoslydeHHOro
pacTeopa.

OBPA3EL
BapuaHTa MHAUBUAYanbHOro 3aAaHusA
no reme «OKUCNUTENbLHO-BOCCTaHOBUTENbHbIE NPOLECChI»

MeTogom anekTpoHHOro GanaHca pacctaBbTe KO3((PMUMEHTbI B AaHHbIX YPaBHEHUAX  peakuuin;
onpegenute 06wy cymMMy KO3(MULUMEHTOB B KaXXOOM YpaBHEHMW; onpedenute  obwyl cymmy
KO3(PPULMEHTOB B NEBOM 4YaCTU YpaBHEHUH; YKaXuTe, YeMy paBeH KO3(UUMEHT nepen MOrekyrnoun
OKUCIIUTENS; YKaXuTe, YeMy paBeH Ko3apuLMeHT nepes MOseKkyron BOCCTaHOBUTENS.

1. KJ+KJOz3+ H,SO, — J, + K;SO4 + HO
2. Al+ KN03 + KOH — K3A|03+ NH3+ Hzo

OBPA3EL
BapuaHTa MHAMBUAYanbHOro 3agaHus
no Teme «Knaccudmkauma n HomeHKnaTypa opraHM4eCKUX coeqUuHEHUN»
Hasosute coeamHenusa no MKOTAK HoMeHknaType, ykaxuTe Knacc:
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1)CH3—CH—CH2—CH2—CH2—CH3 6)CH2:C—CH2—CH:CH—CH3
| |

CH; CH;3
2)CH3—CH:CH—CH—CH3 7)CH3—CH—CH2—CH—CH3
| | |
CH; OH OH
3)CH;-CH-CH,-C=CH 8)CH,=C—-C-CH,-CHgs;
| |l
CH;3 CH; O
4) CH; — CH - CH, - CH — CHjs 9) CH; — CH - CH - CH, — COOH
| | ]
OH CH,3 CH; CHs;

10) HOOC — CH, — COOH
5) CHz — CH, — CHs

KPUTEPUU OLIEHKU
pe3ynbTaToB BbIMOMHEHUS MHAMBUAYaNbHOro 3agaHus

- OLlEHKa «3aYmeHo» BbICTaBNAeTCs, ecnu oby4vatomiics BoinonHun donee 60% 3agaHus;
- OLeHKa «He 3a4YmeHOo» BbICTaBMseTCs, ecrim obydarommncs BeinonHun meHee 60% 3agaHus.

3.1.2. BONPOChbI
AnA nposefeHNs BXOAHOTO KOHTpOns

OBPA3EL| BUNETA
Ansi npoBeaeHnsi BXoOAHOro KOHTpons

1. C kakvm 13 nepeyvmcneHHbix BelwecTs byaeT pearmposatb CaCOg:

1) HCI 3) NaCl

2) Zn 4) CuO

2. Ykaxute doopMyny OCHOBHOM COMu:

1) NacCl 3) NaHCO;

2) AIOHSO, 4) K,[Zn(OH),]
3. Kakon ruagpokcua B3anmogencTByeT C KUCIIOTaMu U He pearnpyeT co Lenoyamm?
1) Zn(OH), 3) Pb(OH),

2) AI(OH)3 4) Ca(OH),

4. K kakomy Tuny conemn otHocuTcs conb Al(H,ASO,)37?

1) komnnekcHas 3) cpegHss

2) ocHOBHas 4) kucnas

5. YkaxuTte coeguHeHune ¢ KoBarieHTHOWM NOSSIPHON CBSA3bIO:

1) Br, 3) KCI

2) LiF 4) HCI

6. Ykaxute nopsiaKkoBbI HOMEP W Ha3BaHMEe 3fIEMEHTA, Y KOTOPOro Ha 4s- NogypoBHE Haxoautcs 2
3ANeKTpoHa, a Ha 3d- NoaypoBHE -5 aNeKTPOHOB?

1) Ne20 (kanbuuin) 3) Ne25 (mapraHeun)

2) Ne23 (BaHagwni) 4) Ne26 (xeneso)

7. OnpegennTte CTeneHb OKUCIEHUS MOHAa-KOMMNIIEKCoobpasoBaTens 1 ero KOOpAMHAUMOHHOE  YMCHOo B
coeguHeHun K [Fe(CN)gl:

1)+2;6 3) +6; 6

2) +3; 6 4) +2; 4

8. 3Has KOHCTaHTbl YCTOMYMBOCTM KOMMIEKCHbIX WMOHOB, YKaXKUTE, Kakoh U3 HUX SIBNSETCA CaMblM
HEeNPOYHbLIM?

1) Kycm[BiBr4]_ =6,61-10" 3) Kycm[AgBrZ]_ =219.10’

2) K,,,[HgBr,1 =4,37-10* 4) K, [CdBr,]* =5,01-10°

9. Beibepute npaBunbHoe Ha3BaHue coeauHeHnst Ky[PdClg]:

1) rekcaxnoponannagar (lll) kanus 3) rekcaxnoponannagar () kanus
2) rekcaxnoponannagar (ll) kanus 4) rekcaxnoponannagart (V) kanus
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10. Bbluucnute TennoTy peakumu MnornyyveHus rMapokcuaa Kanbuus M3 OKCMAa KanbLusa 1M BOAbl, €Criu
AHCa0 = - 635,7 kx/Mornb, AH"H,0 = - 285,8 k[x/Monb, AH*® Ca(OH), = - 986,8 k[x/Morb.

1) 65,3 kx/monb 3) - 65,3 kx/monb

2) - 1908,3 kx/mMmonb 4) 1908,3 k[x/Monb

11. TemnepaTypHbIi KO3(MOUUNEHT CKOPOCTU XMMUYECKOW peakunmn paBeH 2. Kak M3aMeHUTCH CKOpPOCTb
peakLmu npu oxnaxaeHun cuctemsl ot 100°C go 80°C ... .

1) yBenuuutca B 2 pasa 3) yBenunuutca B 4 pasa

2) ymeHbLINTCA B 4 pasa 4) ymeHbLUMTCA B 2 pasa

12. Kakas n3 nepeuvncneHHbix conen B BOOHOM pacTBOpe He noaBepraeTcs rmaponumay?

1) MnSO, 3) NaNO;

2) K3BOs; 4) NayZnO,

13. Boiumcnnte [H'] 8 0,1m pacteope HCIO (Kguee=5 - 10'8):

1) 0,1-5-5-10° 3) 0,1/5-10°

2) 5-10%0,1 4) 5-10%- 10"

14. Ckonbko rpamMoB BoAbl Hago B3ATb Ans npurotosnenunst 500 r 15%-ro pacteopa?

1) 325 3) 75

2) 425 4) 300

15. B kakom o6beme 5M pacTteopa cogepxutcsa 40 r NaOH?

1)1n 3)0,2n

2)1,5n 4)4 n

16. Yemy paBHa macca xnopuga 6apusa B 250 mn pactBopa ¢ HopMarbHOW KoHUeHTpaumen 0,25 mone/n?
1) 6,5 3)1,5
2) 10,0 4) 3,3

17. Obwas cymma koaddpuuneHToB B ypaBHeHUn peakumm KCIO; = KCI + O, paBHa ....

1) 4 3) 7

2) 5 4) 3

18. Kakoe 13 npuBeaeHHbIX BbIpaXE€HUN COOTBETCTBYET 3aKOHY AENCTBYIOLMX MacC NPSMOK peakumm
Fe203(K) + 3CO(r) = ZFE(K) + 3C02(r)?

1) k- [Fe,04] - [COT® 3) k- [CcOJ®

2) k- [Fe,03] - [CO] 4) k- [Fe,Oq°

19. OnpepenuTe peakumio, Ans KOTOPOW MNOBbIWEHWE [ABMEHUS BbI3OBET CMELLEHNE PaBHOBECUS
BMEBO:

1) Zrpy+ 2 Clypy <> ZrClyg, 3) 10NO) + Pyiry <> 5Ny + P4O1o(rs)

2) 2N Hg(r) + SO(r) + HgO(r) > (NH4)2804(|—) 4) 2C02(|—) > ZCO(r) + Oz(r)

20. Onga ypaBHeHus peakumn CuSO4+K;S=... cokpalleHHOe MOHHOEe ypaBHEHUEe MeeT BUA!

1) 2K'+ SO,*= K,SO, , 3)Cu”+s“=Ccus

2) CuSO, + S* =CuS + SO,* 4) 2K'+ SO,~ + Cu™*+ S*= CuS+ K,SO,

KPUTEPUU OLIEHKU
OTBETOB Ha BONPOCHLI BXOAHOI0 KOHTPOns

- OLleHKa «OTMMYHO» BbICTaBMsieTcs oby4vatolemycs, ecnv nony4veHo ot 81 go 100% npaBunbHbLIX OTBETOB;
- OLleHKa «xopoLo» - nony4eHo oT 71 ao 80% npaBuribHbIX OTBETOB;

- OLleHKa «yO0BMNETBOPUTENBHOY» - MOMy4YeHo oT 61 0o 70% npaBunbHbIX OTBETOB;

- OL|eHKa «HeyOOBNEeTBOPUTENBHOY - NONy4YeHO MeHee 60% NpaBuITbHLIX OTBETOB.

3.1.3 CpeactBa AnA TeKyLero KOHTpons

BOMNPOCHI
Osl CaMOCTOSITENIbHOIO U3y4eHUs1 TeMbl « TUNblI XMMUYECKUX CBA3EN»
1. OCHOBHbIE TUMbI XUMUYECKOIN CBA3MN.
2. KoBaneHTHas cBs3b.
2.1. MeTopq BaneHTHbIX cBA3ew (BC).
- CBOWCTBA M XapaKTEepPUCTMKN KOBANEHTHOWN CBA3MW;
- MexaHu3mbl 06pa3oBaHNs KOBarleHTHOWN CBA3W;
- rMbpuansaums aToMHbIX opbuTanen.
2.2. TNoHaTue o meToae MonekynspHelx opbutanen (MO).
3. loHHas cBA3b.
4. BogopoaHas cBA3b.
5. MeTannuueckas cBs3b.
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BOIMNPOCHI
ONsi CaMOCTOATENbHOIO U3y4eHUsi TeMbl
«BbicoKkoMoOneKynsipHbie opraHM4eckue coeguHeHusi (NpUpPoaHbIe, CUHTETUYECKUE)»
N3yuntb cregylowme npeactaBuTeENM  BbICOKOMOMEKYNSAPHbIX — OPraHW4eckux  COEAVHEHWIN:
nonuncaxapuapl, 6enkn, HyKNenHOBbIE KUCMOTbI, BOMIOKHA, Kay4yKu, NacTMacchl No nnaHy:
1. PacnpocTtpaHeHue B npupogae.
2. Knaccudmkaums.
3. MonyyeHue.
4. dnsmyeckne CBOMCTBA U XMMMUYECKNE CBOMCTBA
5. Buonornyeckas ponb.
6. MNpumeHeHue.

O6WMIN anropuTM CaMOCTOATENIbHOIO U3Y4YEeHUA TEMbI

1) O3HaKOMUTBLCS C PEKOMEHOO0BaHHOW y4eOHON NUTepaTypor 1 3NEKTPOHHLIMU pecypcaMu No TeMe
(opueHTUpysACh Ha BONPOCHI 4151 CAMOKOHTPONS).

2) Ha aTou ocHOBEe COCTaBUTb Pa3BEPHYTLIN MIlaH U3MOXEHWS TEMbI

3) BeibpaTtb (hopMy OTYETHOCTU KOHCMEKTOB (MflaH — KOHCNEKT, TEKCTYyarbHbIA KOHCNEKT, CBOBOAHbIN
KOHCMEKT, KOHCMEKT — cxema)

2) OchopMUTb OTHETHLIN MaTepuan B yCTaHOBIIEHHOW hopMe B COOTBETCTBMU METOLMNYECKAMMU
pekomMeHAaumMsamMm

3) NpoBecT CaMOKOHTPOIIb OCBOEHUSI TEMbI MO BONPOCaM, BblAaHHbIM NpenogaBaTenem

4) MNMpepocTtaBuTb OTYETHBLIN MaTepuan npenofaBaTento Mo COrnacoBaHuIo C BeayLum
npenogasatenemM

5) MNoaroToBMTLCS K NPEAYCMOTPEHHOMY KOHTPOSbHO-OLEHOYHOMY MepOonpuaTMIO NO peyrbTatam
CaMOCTOSATENbHOIo N3y4eHns TeMbl

6) MNprHATb y4acTme B ykazaHHOM MeponpusaTun, NponTun pybexxHoe TecTUpoBaHMe MO pasgeny Ha
ayAMTOPHOM 3aHATUM U 3aKMYUTENbHOE TECTUPOBAHNE B YCTAHOBINEHHOE ANs BHeayaUTOPHON
paboTbl Bpemsi

KPUTEPUU OLLEHKU
CaMOCTOSITENIbHOIO U3y4eHUA TeMbI
Bonpocbl TeMbl, BBIHECEHHOW Ha CaMOCTOATENBHOE N3yYeHME, BXOAST B TEMATUYECKMI TECT.
- OLleHKa «OTMMYHO» BbICTaBMsieTcs oby4vatoemycs, ecnv nony4veHo ot 80 go 100% npaBunbHbLIX OTBETOB;
- OLleHKa «xopoLo» - nony4eHo oT 71 ao 80% npaBuribHbIX OTBETOB;
- OLleHKa «yOoBnNeTBOpUTENbHOY» - NnonyyeHo oT 61 0o 70% npaBunbHbLIX OTBETOB;
- OL|eHKa «HEeYOOBETBOPUTENBHOY - NONy4YeHO MeHee 60% NpaBuIbHbIX OTBETOB.

BOHpOCbI AnA caMmonoaroToBKM K na6opaTopr|M 3aHATNAM

Paszpen 1 OcCHOBHbIe NOHATUA U 3aKOHbI XuMUKU. Knaccudmkauma HeopraHnyeckux
coeauHeHnn

Na6opaTtopHoe 3aHATHME 1 «CNoOCOObI NONyYEeHNA U XMMUYeCKue CBOMCTBA OKCUAOB,
OCHOBAHWUM U KACIIOT»

. Okengbl. OnpegeneHne, HOMeHKaTypa, cnocobbl MONYYeHWs, XMMUYECKMe CBONCTBA.
. OcHoBaHusa. OnpegenexHve, HOMeHKNaTypa, Cnocobbl MOMYYEHUs, XUMUYECKNE CBOWCTBA.
. Kncnotel. OnpegeneHve, HOMeHkNaTypa, cnocobbl MOMyYeHNs, XMMU4eckne CBOMCTBA.

WN -

JlabopaTtopHoe 3aHATHE 2 «CNOCO6bLI NOMy4YeHUA U XMMUYecKkne CBOMCTBA cofen»

. Conu. OnpegeneHne, HOMeHKNaTypa, cnocobbl NoMy4YeHnst, XMMUYEeCcKMe CBOMCTBA.
. B3aumocBsa3b Mexay Knaccamm HeopraHU4ecKux coeMHEeHNN.

N —

Na6opaTtopHoe 3aHATHE 3 «KKOMNIEKCHbIe COeaNHEeHUs»

. KakoBbl 0OCHOBHble NonoxeHus Teopun BepHepa?
. ATOMbI KaKnx 35IEMEHTOB CNOCOBHbI K koMNnekcoobpa3zoBaHmo?
. KakoBo cTpoeHne KoMNIEKCHbIX COeaUHEHNIA?
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Mo Kakum KpuTepusimM KnaccuduumupyroTcst KOMMIEKCHbIE COEANHEHNST?

Kakve BMAbl XMMNYECKMX CBA3EN UMEIOTCS B MOSIeKyriax KOMMIeKcoB?

YT0 Takoe nuraHabl, KOMNekcoobpasoBaTenb, KOOPAMHALNOHHOE YNCMO?

Kakoe CTpoeHmne MMeeT BHELLHSA U BHYTPEHHSSI cdhepa KOMMMEKCHOro COeaNHEHNST?
Bo Bcex nn KoMnnekcax MMeeTcs BHELHSAsS cdepa

Kakve Tnbl XMMNYECKMUX peakL M xapakTepHbl Anst KOMMEKCHbIX COeOUHEHNN?

10 B cocTaB kakux npupoaHbIX KOMMMEKCOB BXOAUT Xeneso?

11. B yem 3aknoyaeTcs pusmonormyeckast QyHKUna remornobuHa?

12. B kakmx obnacTtax Hayku M TEXHUKN NPUMEHSOTCHA KOMMNIEKCHbIE COeANHEHNSA?

©CoN G A

Pasgen 2. CTpoeHue BewecTBa

NNabopaTopHoe 3aHATUE 4 «CTpoeHue aTtoma. lepnognyeckmn 3aKoH n nepmoguveckas
cuctema xummnyeckux anemeHToB [1.U. MengeneeBa. CTpoeHue BelwecTBa»

1.0CHOBHbIE 3KCNEPMMEHTanbHbIE [aHHble, [OKa3blBalolWMe COBPEMEHHOE MpeAcTaBneHne o
TEopuM CTPOEHUSA aToma.
. KBaHTOBasi xapaktepucTvka U3nyyeHmst 1 NormnoLweHns aHepruun. YpasHeHue NnaHka.
. CTpoeHue anekTpoHHon o6ono4km atoma no bopy.
. Appo atoma u ero coctas. M3oTonbl. N306apbi.
. NpuvHumn HeonpegenénHocTu MenseHbepra.
. B 4ém cywHocTb kBaHTOBBLIX YMcen n, |, myu mg?
. NpuHLMN HecoBmecTmocTu lMaynu.
. MakcmanbHast EMKOCTb 31TEKTPOHOB Ha YPOBHE U MOAYPOBHE.
. MpyHUKWN HanmeHbLen aHeprun. MNpasuno KnevkoBckoro.
10. Mpaewuno NyHaa (XyHaa).
11. o kKakomy NpUHUUNY OeNAT SeMEHTLI Ha s-, p-, d-, f- cemelicTBa?
12.MNepuognveckunn 3akoH [O.M. MeHpoeneeBa. 3Heprus MOHU3aUUKW, CPOACTBA K SIEKTPOHY,
3NeKTPOoOTPULIATENBHOCTD.
13. MNepuognyeckasn cuctema anemenToB [1.1. MeHgeneesa.

O©CoO~NOOTPhWN

Pasgen 3. O6wue 3akoHOMepHOCMU NMPOMeKaHUs1 XUMUYeCKUX peakuuu

NabopaTopHoe 3aHATHE 5 «HepreTMka XMMUYECKUX peakuui.
PacuyeTbl no TepMoAnHaMUYECKUM ypaBHEHNAM»
NabopaTtopHoe 3aHATUE 6 «OCHOBHLIE NpeACTaBMEHUSA XUMUYECKOMN KUHEeTUKMU
M paBHOBeCcUA. 3aBUCUMOCTb CKOPOCTU XMMUYECKUX PeaKLMil OT pasnnyiHbIX hakTopoB»

1. CKOpOCTb XMMUYECKON peakunn. 3akoH AeUCTBYIOLWMX Mace (KUHeTuYeckunin). KoHcTaHTa cKopocTu
peakuuun. BnusHue TemnepaTtypbl Ha cKOpocTb peakuuun. MNpasuno BanT-Modda. SHeprusa aktmsauum n nyTb
peakuuun. YpasHeHue AppeHuyca.

2 Katanutuyeckne peakumm UM Katanu3atopbl. [OMOreHHbIA M reTeporeHHbIn  KaTanwus.
depmeHTaTUBHbLIN KaTanm3. MexaHuam katanmsa.

3. Ycnosue paBHOBecus. 3akOH OEVCTBYHOLWMX Macc (TepmoavHammnyeckuii). CBobogHas aHeprus
'Mb6ca n KoHcTaHTa paBHoBecus. CBOWCTBA XMMUYECKOrO paBHOBeCUs. BnusHue pasnunyHbix ¢aktopoB Ha
paBHoBecue. [NpuHumn Jle-laTtenwse.

4. Kakve haktopbl BNUSIOT Ha CKOPOCTb XUMMUYECKOW peakumm? ChopMynupynte 3akoH OAencTBuS
macc.

5. YUTto xapakTepumayeT KOHCTaHTa CKOPOCTU XUMUYECKON peakLMm, KOHCTaHTa paBHoOBeCUs?

6. Kak npakTnyeckn goBecty obpatumyto peakuuio 4o KoHua?

7.Mpusegute copmMyny, No KOTOPOM MOXHO BbIYUCIIUTL TeMnepaTypy HaCTynneHnsa paBHOBECUS Mo
TEPMOANHAMUYECKUM LaHHbIM.

Paspgen 4. PacTBopbl

INaGopaTopHoe 3aHATUE 7 «[pUroToBreHne pacTBOPOB.
CnocoGbl BbipaXXeHUs1 KOHUEHTPaUuMM pPacTBOPOB»

1. an/IBe,D,I/ITe XapaKTepucTuky Hanbonee yacTto MCnonb3yeMbiX B XUMUNYECKOMN npakTuke cnocobos

BblpaXXeHNA KOHUEeHTpaLnn pacTBOpPOB: MaccoBOM Jonu, MOJ'IFIpHOI;I, Hopmaanoﬁ, MONANbHOWN.
2. YT0 Ha3biBaeTCA OCMOTUYECKMM OaBEHNEM?
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3. MNouyemy pacTBOpbI KMMAT Npy 6onee BLICOKOW 1 3amep3atoT Npu 6oree HU3KOM TeMmnepartype, YeM
YnCTble pacTBOpPUTENN?

4. Y10 Ha3blBaeTcs KpVIOCKOI'IVIHGCKOVI n 36yJ'IVIOCKOFIVI'~IeCKOl7I KOHCTaHTaMun paCTBOpVITeJ'IFI?

Na6opaTopHoe 3aHATUE 6 «Teopusa aNeKTPONUTUYECKON guccoumauum.
MoHoOOMeHHble peakuuun. Flmgponus conen»

1. YT0 Takoe anekTponutudeckasa guccoumaumsa? Kakosa ponb pacteopuTensi B 3Tom npouecce?

2. Uto HasbiBaeTCa CTEeneHbl JnekTponuTuyeckon pauccoumaummn? Kak 3aBUCUMT CTeneHb
avccoumasmmn oT KOHLEeHTpaLuun pacteopa?

3. Kakue rugpokcmabl Ha3biBalOT amoTepPHbIMU?

4. Yto Takoe KOHCTaHTa auccouunauun? KakoBa B3aMMOCBA3b MEXAY CTENEHbd M KOHCTAHTOM
auccouunauumn?

5. YT0o HasblBaeTCH rMaponn3omM conen?

6. Kakme conu noggepratotcs rugponmay?

7. B kakmx cnyyasx B pesynbTare ruaponvaa nonyyatTcsi KACIbIE U OCHOBHbIE CONN?

YTO Ha3bIBaeTCsl CTEMEHbIO rTMaponm3sa?

8. Kakune chakTopbl BNUSAIOT HA rMAponM3 conen?

9. Kak BnusieT Ha rmaponuma KOHUEeHTpauus conen?

10. B kakom HanpaBneHMn cMeLLaeTcs paBHOBECHE rmaponmsa conen npu HarpesaHnm?

11. Yto Ha3bIBaeTCa KOHCTAHTON rmagponusa?

12. Kak MOXHO yCcunutb nnu yMeHbLUUTb Npouecc rugponmsa?

Pasgen 5. dnekTpoxmmMmmnyeckue npouecchl
Na6opaTopHoe 3aHATUE 9 «OKNCNUTENBHO-BOCCTAaHOBUTENbHbIE peakuun»

1. Kakne xummnyeckne peakumm OTHOCATCH K OKUCIUTENbHO-BOCCTAHOBUTENbHBIM?

2. OkucnmTenu (akLenTopbl ANEKTPOHOB) U BOCCTAHOBUTENM (4OHOPbI 3MEKTPOHOB).

3. OkncnuTenbHble U BOCCTAHOBUTESNbHbIE CBOWCTBA MPOCTbIX BELECTB Y XUMUYECKNX COeOUHEHUN,
BMUSHUE CTEMEHW OKUCIEHMS SNEKTPOHOAKTUBHBIX YacTuL,.

4. Knaccudmkaums peaokc-peakuun.

5. CocTaBneHne XMMUYECKUX OKUCIUTENbHO-BOCCTAHOBUTENMbHBLIX YPaBHEHUI Ha OCHOBe GanaHca
3EKTPOHOB.

Na6opaTtopHoe 3aHATME 10 «3C ranbBaHNYECKUX INIEMEHTOB. DNEKTPOSIn3.
Koppo3us metannoB»

1. WoHHo-meTannunyecknn anektpod. YpaBHeHue HepHcTa. [a3oBble anektpoabl. BogopoaHbin
anekTpoa. KucnopogHoin anektpon CTaH4apTHbINA 3NeKTPoAHbIN NoTeHuman.

2. QnNeKTpoOXnuMUYeckUin paa HanpsxxeHun metannos. OKUCNNTENBbHO-BOCCTAHOBUTENbHbIE CBOWCTBA
MEeTarnnos.

3.lanbBaHu4eckMn anemeHT. AnemeHT [aHunana-Akobun. KaTogHbln, aHogHbIM npouecchl. Cxema
ANEKTPOXMMUYECKON Lienn.

4. TepmoguHamuka ranibBaHN4eckoro arnemeHTa. O[1C ranbBaHMYECKOro afieMeHTa.

5. Kopposusi meTtannoB. XuvmMuyeckas KOppo3us. ONEKTPOXMMUYECKas KOPpO3Ms MeTarsoB U
ycrnosus ee npotekaHud. Cxema KI'S. KaToaHbIn 1 aHOAHbIN NpoLecChI.

6. 3awuTta MeTannoB OT KOppo3uu. 3aliuTHble MOKPbITUA: HeMeTannuyeckue, MeTannuieckue
(aHoaHbIe, KaTOAHbIE). DNEKTPOXMMUYECKas 3aLlmTa: KaToaHas, NPOTEKTOPHas.

Pa3den 6. OcHoebl aHaslumMmuyeckol xumuu
NaGopaTtopHoe 3aHATHe 11 «KauyecTBeHHbIe peakLun OTKPbITUA KAaTUOHOB U aHUOHOB»

1. Kakve peakuum OTHOCSTCS K aHanmnTu4eckum?

2. Yto Takoe npegen obHapyxeHna?

3. Kakue peakummn HasbiBaloTCsa cneyndpunyeckumm?

4. o KakMm Npu3HaKam KaTUOHbI N @aHUOHbI AENST Ha aHanuTM4eckne rpynnbl?

5. B kaknx cnyvasx NnpoBOAST CUCTEMATMYECKUI aHamNU3, a B KakKnx — ApOOHbIA aHanma?

6.3a4eM nepeg nposegeHveM  cucTemMaTMdeckoro  aHanu3da  npuberaloT K npoueaype
npeaBapuUTENbHbIX UCMbITAHUA?

7. Mo kakvM npuHuMnam ob6beauHSAIOT BELLLECTBA B aHanmMTU4eckne rpynmol?

8. 'pynnoBble peareHTbl U rpynnbl KATUOHOB B KMCNOTHO-OCHOBHOM METOAe aHanusa.
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NabopaTtopHoe 3aHATHMe 12 «CTaHgapTM3aLMA pacTBOpa KACMNOTbI.
OnpepgeneHue Wwenoym B pacteope»

. CywHOCTb MeTOoAa HENTpanmM3aLmm.

. OCHOBHbIE peakunn 1 TUTPaHTbl MeToAa.

. Tvnbl KNCNOTHO-OCHOBHOIO TUTPOBAHUA (AUUAMMETPUS, ankanuveTpus).

. OnpeaeneHune TOYKM 3KBUBANEHTHOCTMW.

. MoHATNE 0 KpMBLIX TUTPOBAHUS.

. MHgukaTopsbl, npumMeHsieMble B MeTOAE KUCNOTHO-OCHOBHOMO TUTPOBaHUS, UX BLIGOP.
. ObnacTtb nepexoaa NMHANKATOPOB.

. Mokaszarenb TUTpOBaHNS NHONKATOPOB.

. KonuyectBeHHbIe pacyeThl.

O©CoO~NOOOTPRAWN -

NabopaTtopHoe 3aHAaTHe 13 «CTaHpapTM3auusa pacTBopa TpunoHa b.
OnpepeneHue xectkocty H,O»

1. Knaccudgukauma MeTogoB KOMMNIIEKCOHOMETPUMN.

2. CywHoCTb MeTOA0B, TPeBOBaHNS K peakumsm.

3. CBoWiCTBa KOMMIIEKCHBIX COEOMHEHU, NCMONb3YEeMble B aHANUTUYECKON XMMWUN: KOMIMMEKCOHbI,
KOMMMEKCOHAaTbl,  dTUNMEeHOMaMuMHTeTpaaueTat HaTpus Kak  TUTpPaAHT B KOMMJIEKCOHOMETpUN,
MeTannMHAMKaTopbl.

4. O6Lasn xapakTep1cTmka NPUPOAHbLIX BOS,.

5. Bugpl »xugkoctu npupodHbix Bod. EguHuua mamepenus xectkoctn no FOCTy. YmsardyeHune
BoAbl. MeToabl YMArYeHUsi: TEPMUYECKUA U peareHTHble MeToabl (M3BECTKOBAHWS, COO0BO-M3BECTKOBbIN,
docdaTHbIN), AOCTOMHCTBA U HepgocTaTkM. MeTon MoHHOro obmeHa. MloHuTbl. KaTMOHWTBI, aHUOHUTSI.
Peakuun obmeHa MOHOB KaTUOHMTA (@aHMOHWTA) HA MOHbLI pacTBOpa NMPU YMSrYEHUW BOAbl U CHWXEHUU
obuero conecogepxaHmsi. ObMeHHast eMKOCTb MOHUTA.

6. TuTpumeTpuyeckne Metodbl onpeneneHns oblien, kKapboHaTHOM U HekapOOHATHOW KEeCTKOCTHU.

KonnyectBeHHble pac4yeThbl.

Pasgen 7. OCHOBbI OpraHM4ecKom XuMum

NaGopaTtopHoe 3aHATMe 14 «Knaccudmkaumsi, HOMeHknaTypa W M3OMepUsi OpPraHMYecKUX

coeUHEHUN»

1. OCHOBHbIE NOHATUS OPraHNYECKON XMMUN.

2. OCHOBHbIe NMOnoXeHusa Teopun XxuMmmyeckoro ctpoeHns A.M. bytneposa.
3. SlBneHne nsomepumn.

4. Knaccudgukaums opraHM4eckmx CoeanHeEHNnn.

5. HomeHknaTypa opraHu4eckux coeauHeHuN.

NaGopaTtopHoe 3aHATHe 15 «KauyecTBeHHasa naeHTU(PMKaLUA opraHM4eCcKUX coeaUHEeHU»

OcHOBHble PU3MKO-XMMMUYECKME CBONCTBA YrNEBOAOPOAOB U NX PYHKUMOHAMNBHBIX MPON3BOAHbIX:
- auuMKnMyeckue yrneBogopodbl (mpegenbHble U HenpeaenbHbIe);

- KucnopoacogepXxawimne opraHm4yeckme coeaunHeHuna: CnupThl, (*)eHOJ'IbI, anbaernabl, KeTOHblI,

Kap6OHOBbIe KMCINOThI;
- BbICOKOMOJEKYINAPHbIE OpraHn4eckme coeauHeHus.

O6pa3ubl buneToB ANA TEKyLEro KOHTpPons

Tema «OCHOBHbIe Knaccbl HeopraHn4eckKkux coeANHEeHUN»

1. YKaxute anemeHThbl, KOTOpble NpoABNAKT B COeANHEHUAX TOJIbKO MOJNTOXKUTENbHYIO CTENEHb
OKUCneHua:

1) Ni, Si, Bi 3) As, Os, Cs
2) At Li, Pt 4) Ba, Ta, Ra
2. Tnapokcua anoMUHKUS MOXeT B3auMOAENCTBOBATb C KaX/blM U3 BELLECTB ... .
1) H,SO, H,O, NaCl 3) CaCl,, KOH, HBr
2) NaOH, HNOs, HCI 4) MgO, Na,S0,, CuCl,

3. Kakum cnocobom MOXHO nonyynTb ruapokeus xenesa (111)?
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1) FeSO, + NaOH 3) Fez(SO4)3 + KOH

2) FeC|3 + H,SO, 4) Fe,O5 + HCI

4. TonbKo KUCrble Conu npeacTasneHsl B oteeTe Ne ...
1) NH,NOs; MgHPO, 3) AOH),NO;  Ks[Fe(CN)g]
2) KAIO,, CaHPO, 4) NH4HSIO3;, NaH,PO,

5. Kakas conb obpasyeTcsi npn B3aMMOAENCTBMM 3 MOSb rmapokecmnaa kanvs u 1 monb doccopHon
KMCNoTbl?

1) pBowHas 3) kucnas
2) ocHoBHas 4) cpepHsas
Tema «CTpoeHune aTtoma»

1. Appo usotona xnopa 17CIF’ COOEPXKUT __ HENTPOHOB.
1) 17 3) 20
2) 18 4) 37

2. 3neKTPOoHHY KOH(UIypaLmio, COOTBETCTBYIOLLYIO aToMy Ar, UMEET WOH ... .
1) Br 3) s
2) §* 4) Mg~

3. Onpegenute cymmy rnaBHoOro n nobo4Horo (opouTanbHOro) KBaHTOBBIX YMCEN ANS NOAYPOBHS
4d.
1) 4 3) 6
2) 5 4) 7

4. Wcnonb3ysa npaeuno MN'yHaa, onpegenute cymmapHoe CrvMHOBOE YNCHO 3NEKTPOHOB 3p —
MOAYPOBHSI, €CINM OH HaMosIOBMHY 3aMOoSHEH 3MEKTPOHaMK.

1) 12 3) 5/2

2) 312 4) 3

5. Mo kakow chopMyrie onpeaensieTcs MakcMmarbHOe YMCHO 3MIEKTPOHOB AaHHOMO SHEPreTUYECKOro
YPOBHS?

1) n? 3) 2n°

2) 21+1 4) 2(21+1)

Tema «KomnnekcHble coeguHEeHNA»

1. Onpegenute 3apsii KOMMMekcoobpasoBaTens B CNeayloleM KOMMNEKCHOM COeAMHEHUM:
Ko[Pt(OH)sCI]

1) +1 3) +3
2) +2 4) +4
2. Kakue noHbl ABASIOTCA nNuraHgamm B KOMnnekcHoM coeguHeHmn Ky[Pt(OH)sCI]?
1) OH" 3) K
2) Cl,pt* 4) OH', Cl”

3. Cpeon npuBedeHHbIX Ha3BaHWW, YyKaxuTe MpaBUIbHOE Ha3BaHWME COeAuHeHWs, dopmyna
KOTOpOro AaHa B NepBOM BOMpPOCe:
1) xnopwg neHtarmgpokconnatuHat(ll) kanus
2) xnoponeHTarugpokconnatuHaT(lV) kanus
3) xnopug rugpokconnaTtuHel (Il) kanus
4) xnopwvg neHtarngponnatuHbl(1V) kanus

4. 3Has KOHCTaHTbl YCTOMYMBOCTU KOMMIIEKCHBLIX MOHOB, YKaXXnTe, KOTOPbIA U3 HUX ABMAETCS CaMbiM
HEenpPOYHbIM:

Kyer [AG(NH3),] = 1,62 - 107; K,er [CA(NH3),]*" = 3,63 - 10°%
Kyer [CO(NH3)e]*" = 2,45 - 10° ; Kyer [CU(NH3),]*" = 1,07 - 10**;
1) [Ag(NHa)]' 3) [Co(NHa)e]!
2) [CA(NHs)]*" 4) [Cu(NHa)*"
5. Ykaxute coeanHeHue ¢ KOMMNJ1IEKCHbIM KaTUOHOM:
1) Na[Hg(NO,)] 3) NH,CI
2) InCl; 4) K,[ZnCly]

Tema «<XuMunyeckasa KMHeTUKa U XMMUYECKOe paBHOBecue»

1. Tpw yBenuyeHunn obLLero gaBneHnsi B 2 pa3a CKOPOCTb drieMeHTapHou rasoBow peakumm 2NO +
0O, = 2NO, yBenuunTca B ... pas(a).
1) 2 3) 6
2) 4 4) 8

2. Ecnwn npu yBenudeHun Temnepatypsl ot 20 0o 40°C CKOPOCTb peakuuu Bo3pocna B 9 pas, To
3Ha4yeHve TeMnepaTypHOro KoadduuueHTa peakunm pasHo ... .
1) 2 3) 6
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2) 3 4) 9
3. [ns cmelleHunsn pasHosecus B cucteme Hyr) + S(TB) <> H,S(r), AH,° = -21 k[ B CTOPOHY
obpasoBaHus cepoBoAopoaa HeobXoaMMO ...
1) NOHU3MTL TEMNepaTypy 3) noHM3WUTL JaBneHue
2) BBEeCTU kaTanusaTop 4) noBbICUTb AaBMeHNe
4. Ecnu KOHCTaHTa paBHOBECUSI HEKOTOPOW peaKLMn YMEHbLUIAETCSt C POCTOM TeMMepaTypbl, Ans
3TON peakuuu ... .
1) AH,<O0 3) AH, 20
2) AH,>0 4) AH,=0

Tema «TepMmoxumumsa»

1. YpaBHeHus, B KOTOPbIX HAps4y C UCXOAHbIMU BELLEeCTBaMM U MPOAYKTaMu peakLMm ykasaH Takke
TennoBon addekT, Ha3bIBalTCS ... .
1) TennoBbIMK 3) KanopumeTpuyecKUMM
2) TEpMOXMMUYECKMMMU 4) OKMCNUTENbHO-BOCCTAHOBUTENBHBIMU

2. Tlo TepmoxmmmnyeckomMy ypaBHeHuto 2Cu + O, = 2CuO + 310 kXX BbIYUCIINTE KONMYECTBO
TennoThbl, BbIAENAWLWENCA B pe3ynbTaTte okucneHusa 16 r meaw.
1) 38,75 kOx 3) 1240 xOdx
2) 77,5 kOx 4) 2480 kOx

3. Yemy paBHa cTaHgapTHas aHTanbnusa obpasosaHus H,S (r), ecnv nssecteH Tennoson apdekt
peakLun ero ropeHus:

2H28(r) + 302(r) = 2802(r) + 2H20(|—); AHO: -1038KD|)K9
1) -499 k[x 3) -40 kdx
2) -20 kOx 4) -1058 kOx

4. Kakum 13 ypaBHEHMIN MOXHO BOCMONb30BaTLCA AN pacyeTa M3MEeHeHUs 3HTanbnmMu npouecca
A|203 + 3S0; = Alz(SO4)3, AHx.pA -7?
1)  AH x.p. = AH*® Al,(SO,); + AH®PAlL,O; — 3 AH°P'SO,
2) AHx.p = AH°®AlLO; — 3 AH°®SO; — AH P Al(SO,);
3) AHx.p = AH®Al)(SOy); — AHPAlL,O; — 3 AH® SO,
4)  AH x.p. = AH°®P Al,(SO4)s — AHPAlLO; — AH SO,

Tema «dneKkTponuTuyeckas guccoumaumsa»
1. MHOTOOCHOBHbIE KUCMOTbI U OCHOBaHWS! B OT/IMYME OT OAHOOCHOBHbIX ANCCOLMUPYIOT ... .

1. npakTU4eckn MrHOBEHHO 3. cTyneH4yaTo
2. 0YeHb MeaneHHo 4. npakTU4eckn He AMCCOLMMPYIOT
2. Ans ypaBHeHunsa peakumn CuSO, + KOH = ... cokpalleHHOe NOHHOE ypaBHeHWEe uMmeeT Buf ... .
1. 2K* +S0, © = K,;SO, 3. CuSO, + 20H = Cu(OH),+ S0,*
2. Cu®" + SO, +2K" +20H = Cu(OH), + 4. Cu®" +20H = Cu(OH),
K>SO,
3. bpomug 6apusa BCTynuT B peakumio obMeHa B BOOHOM pacTBOpE C ... .
1. cynbdatom meam (Il) 3. rMapoKCUaoM nnuTus
2. xnopugom meaum (I1) 4. a30THOWM KUCrOTON
4. na coeguHenmin NH,OH n NH;NO; BepHo, 410 ... .
1. TONbKO NEpPBOE — CUMbHbIN 3NEKTPONNUT 3. TONbKO BTOPOE — CUJIbHbIA 3MIEKTPONUT
2. oba — cnabble 3NeKTPonnThbI 4., ob6a — cunbHble 3NEKTPONUTLI

5. Ykaxute npasunbHoe BbipaxeHue Knpyc rugpokcmaa xenesa (l11) no BTopon creneHu:
2[OH][Fe™]. [Fe™][OH]*
JMC2 = T i i inga ! 3. Kﬂl/lcz = n
[Fe(OH):] [Fe(OH); ]
_[OH J[Fe*] _[Fe(OH)*'J[OH 1

et [Re(OR),] R TG

Tema «MoHHOE Nnpoun3BeaeHune BoAabl, pH»

1. Paccuntante BogopOAHbIV NokasaTterb, €Crv MOMSipHas KOHLEHTpaUmsa rmapoKcui-noHoB paBHa
0,001 M.
1.10" 3.107
2.10° 4,10

2. KucnoTHOCTb pacTBOPOB MPUHATO BblpaxaTb 4epe3 BOAOPOAHbIM nokasaTtens (pH),
BblYMCNSAEMBIN MO popMyne:
1. pH=-1g [H'] 3. pH=Ig [H']
2. pH=-1g [OH] 4. pH=-In[H]

49



3. AueTaTHas BydepHas cuctemMa ¢ COOTHOLUEHMEM aleTata HaTpust U YKCYCHOM KucnoTbl 1: 1
nveet pH ... (Kyue. YKCYCHOM KucnoTel pasHa 1,8% 107).
1.4,74 3.18
2.5,8 4.5

4 Yemy paBHa KOHLEHTpauusi MOHOB Bogopoaa B pacteope HCI ¢ koHueHTpauwmen 0,01 monb/n, npu
ycnosuu, 4yTo HCI npoguccouunpoBan NosIHOCTbIO.

1. 10% monb/n 3. 10™ monb/n

2. 10 monb/n 4. 10™ monb/n
5.¥Ykaxute pH 0,003M pacTteBopa CONAHOWN KNCNOThI ... .

1.11,5 3.7

2.3 4,25

Tema «KonnongHble pacTBOpPbI»

1. Yto Ha3bIiBaeTCsa KONNOWAHLIM PacTBOPOM?
1) [OucnepcHble cuctemsl, pa3mep YyacTuu, aucnepcHomn dasbl kotopbix oT 1 4o 100 MMk
2) [OucnepcHble cnucTemsl, B KOTOPbIX ANCNEpPCHas asa n AUCnepCcuoHHasi cpefa HaxoasiTCs B XKUOKUX
arperaTHbIX COCTOSHUAX
3) [ucnepcHble cuCTeMbI, B KOTOPbIX AMCnepcHas gasa — TBEpAoe BeLeCcTBO, AUCNIEPCMOHHas cpeja —
XNOKOCTb
4) [wncnepcHble cuctembl, pa3Mmep 4YacTuy, AUCNepCcUoHHOM dasbl KoTopbix 6onee 100 MMK
5) [OucnepcHble CUCTEMBI, B KOTOPbIX pa3mep Yactuy gucnepcHon gasbl ot 0,1 go 1 MMk
2. Kakue cnocobbl Ncnonb3yTesa AN NoNy4YeHns KONonaHbIX pacTBOPOB B AUCMNEPCUOHHOM
meToae?
1) Peakuwusi gBoviHoro obmeHa
2) M'mpponus
3) 3ameHa pacTtBopuTEns
4) PacTBopeHue BellecTBa
5) Peakuus okucneHus
3. Kakune cnocobbl ncnonb3yoTes Anst NONyYeHUs KONMMOAHbIX PaCTBOPOB B KOHAEHCALMOHHOM
meToae?
1) MexaHu4yeckoe pas3gpobneHue BelecTsa
2) OnekTpuyeckoe pas3apobneHne BelecTsa
3) NenTtnzaums
4) PacTtBOpeHue BellecTBa
5) Peakuus asonHoro obmeHa
4. Yem obycnoBrneHo paccevBaHue CBETA KOMMOMAHbIMU YacTmuammn?
1) Paamep KonnongHom Yactuubl 3Ha4UMTENbHO O0MbLUe ANUHBI BOSTHbI MPOXOASILLEro cBeTa
2) Pa3mep yacTuubl MEHbLUE UK PaBeH AMNMHE BOJSHbI MPOXOASLLEro Yepes KONNonaHbli pacTBop CBeTa
3) MNoTeHUnanom KONNoOngHON YacTuLbl
4) OTCcyTCTBMEM Ha NOBEPXHOCTU MULENTbI TMAPaTHON 060M0YKM
5) Hanuunem Ha NOBEPXHOCTM KOMMOUOHbBIX YacTuL ruapaTtHon 060104k,
5. Kakue npouecchl MOryT NPpMBECTU K KOAryrnsumm KOnmnongHoro pacreopa?
1) MenTtunsauusa
2) lNoBblWeHne TemnepaTypbl
3) PacTtBopeHue BellecTBa
4) Peakunn BOCCTaHOBIEHUSA
5) PasgpobneHue yacTu amcnepcHomn dasbl

Tema «Koppo3us. dnekTponus»

1. Maccy BellecTBa, BblAEMNVBLLEIOCH MW PA3NOXUBLLErOCS B pe3ynbTaTe aeKkTponm3a, MOXHO
BbIYMCINTb, UCMOSb3YS 3aKOH ... .
1) Tlecca 3) dapages
2) AppeHuyca 4) BaHTt-lodda

2. TpogykTtamu, BbIAENAIOWUMNCA Ha UHEPTHBIX 3MEeKTpoAax Npuv aNeKTponuse BOAHOIo pacTeopa
CepHOW KNCMOTbl, ABNSIOTCS ... .
1) HymnS 3) H,n SO,
2) O,n SO, 4) H;n O,

3. B pesynbTaTte anekTponvsa BOAHOro pacTBopa xnopvaa meam nony4veHo 5,6 n (H.y.) rasa.

OnpepgenuTe maccy (r) BbigenveLLErocs Metanna.
1) 8 3) 64
2) 16 4) 32

4. ins 3awmThl )XenesHbiX N3genuii oT KOppo3un B Ka4eCcTBe aHOAHOIO MOKPbITUS UCTONb3YIOT ...
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1) onoBo 3) megp
2) UMHK 4) cepebpo
5. Hpm HapyLweHnn onnoBAHHOIO NOKPbITUA Ha Xefne3HOM U3gesninm B KUCnoTe Ha aHoae 6yp,eT
npoTeKaTb peakuusa ... .
1) Sn*" +2e =5n’ 3) Fe’-2e =Fe”
2) 2H" +2e =H, 4) sSn’-2e =sn*

Tema «O6LWana xapakTepUCcTUKa OpraHMYeCKUX coeauHEeHNM»

1. No HomeHknaTtype IUPAC npaBunbHoOe Ha3BaHue coeguHerHnss CH;—CH,—CO-CH,—COOH
crnepywouiee:
a) 1-kapbokcuneHTaHoH-3
6) 3-okcK BanepbsHOBas KUCnoTa
B) 3-oKconeHTaHanb
r) 3-okconeHTaHoBas KucnoTa

2. HasBaHuo 2,5—gumeTtunrekcaHon-1 cCOOTBETCTBYET COeAuHEeHWe:
a) CH;—CH(CH3;)-CH,—CH,—CH(CH3)-CH,OH
6) CH2=C(CH3)—CH(CH3)—CH20H
B) CH,OH—CH,—CH(CH3)-CH,—CH;

3.Hanvnwwute cTpyKkTypHbIEe (POPMYIbl OPraHNYECKUX COEQUHEHUN N HA30BUTE X NO HOMEHKNaType
IUPAC:
a) nsorekcaH
6) TPUMETUNYKCYCHBIN anbaerng
B) nsonponunépomng
r) MeTUNaTUINPoNuIMeTaH

4. Hangmte owmnbKy B Ha3BaHUSX CNeayloLWwmx COeAUHEHNIA, HanuwmTe CTPYKTYPHble OpMYynbl 3TUX
COeAVHEHUA 1 NPaBUSIbHO HA30BUTE KaXKaoe:
a) 2-3TnnbyTaH
6) 4-aTnNnNeHTaH
B) 4-MeTUnneHTaH
e) 3,3-aumeTunbyTaH

5. Ykaxunte uncrno nsomepos coegnHeHms CsHsCl:
a)5 6)4;, B)3; )2

Tema «Auuknuyeckue yrnesogopopbi»
1. U B6yTaH, n 6yTuneH pearvpyTc ... .
1) 6pomHon Bogown 3) Bogopogom
2) pactBopom KMnO, 4) xnopom
2. BepHbl nn cnegylowme cyxaeHnst 0 CBOMCTBax yrrinesogoponos?
A. AnkaHbl BCTynatoT B peakuny nonmMepusasmu.
B. 3TuneH obecuBeymBaeT pacTBOp NepmaHraHarTa Kanwms.

1) BepHO TONbLKO A 3) BepHbl 06a cyxaeHus
2) BepHo TonbKO B 4) oba cyxgeHust HeBepHbl
3. TlpeBpalleHune byTtaHa B GyTEH OTHOCUTCS K peakumm ... .
1) nonumepusayuu 3) Aervapatauuu
2) pernapupoBaHug 4) wnsomepusaummu
4. O6uwasn bopmyrna ankeHos...
1) CnHZn—G 3) CnH2n
2) CnHZn—Z 4) CnH2n+2
5. TekcaH u 2,2-gumeTunbyTaH siBNsOTCS ... .
1) CTPYKTYpPHbLIMWU N30MEPaMM 3) romonorammu
2) reoMeTpUYeCKUMU N30MEPaMU 4) OOHUM M TEM XE BELLECTBOM

Tema «Apo MaTtunyeckue yrnesogopoabi»

1. Kakoe BeLLeCcTBO 13 NEePEeYNCEHHbIX HUXE MOXET pearnpoBaTth C BOAHbIM PAacTBOPOM
nepmMaHraHaTa kanma?
1) GeH3or;
2) macnsiHas (byTaHoBas) KMCNOTa;
3) ctupon (BUHUNGEH30:);
4) NonNUaTUneH.

2. Kakoe opraHunyeckoe coeanHeHnn obpasyeTtcs npyu 6poMmnpoBaHMn 3TUNGeHs3ona Nnpu HarpesaHum
nnn Ha ceeTy 6e3 kaTanusaTopa?
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1) opTo-6pomMaTnNGeEH30ST;
2) napa-6pomaTnnbeHsorn;
3) 1-6pom-2-3TnnbeH3om;
4) 1-6pom-1-cbeHunaTtaH.
3. Kakve opraHuMyeckne coeguHeHUs MpeuMyLlecTBEHHO oOpasylTcss npu  GpomMmpoBaHMK
nsonponunbeHsona B NpucyTcTBMM kaTanusaTtopa AlCl; ?
1) m-6pommsonponundeHson;
2) o-6pomusonponunnbeHson;
3) n-6pomusonpnundeHsorn;
4) 2-6pom-2-cbeHunnponaH.
4. BsanmopgencTBys ¢ BelecTtBoM X, 6eH30m npespaLlaeTcs B CBON rOMOMOr. YKaxuTe BeLeCcTBo X.

1) Ha;
2) CHCI;
3) CoHg;
4) HNO:s.
Tema 4 «CnupTtbl. PeHONbI»
1. OTaHon B3aMMOAENCTBYET C ... .
1) meTaHonom 3) Bogoponom
2) meTaHoM 4) wmeabio
2. B cxeme npepaiwerHmn C,Hg — X — C,HsOH  BelwlectBom «X» siBnsieTcs ... .
1) C,HsBr 3) CoH»
2) CH3OH 4) CyHs-0-CyHs
3. KucnoTtHble cBoMcTBa Hanbornee BbipaXKeHbl Y ... .
1) deHona 3) aTaHona
2) wmeTaHona 4) rnuuepuHa
4. CnoxHbli 3hyp MOXHO MOMy4YMTb NPU B3aUMOOENCTBUM YKCYCHON KACNOTHI C ... .
1) nponeHom 3) [unaTunoBbIM 3hMpom
2) MeTaHoNnom 4) MypaBbMHOWN KNCIOTOWN
5. BewectBo CH,(OH)-CH(OH)-CH,(OH) oTHoCKTCA K KNaccy ... .
1) cnupToB 3) anbgerngos
2) MHOroaToMHbIX CIMPTOB 4) kapbOHOBbIX KMCMOT
6. B pesynbTaTte peakuum nponeHa c Bogon obpasyetcs ... .
1) nponaHarnb 3) nponaHon-2
2) nponaHon-1 4) aueToH
7. K deHonam oTHOCKTCS BellecTBO, hopMyrna KOTOPOro:
1) CgHs— O —CHjs 3) CesHs — OH
2) CgHi3—OH 4) CgHs — CH;

8. BewwecTtBo X MOXeT pearmpoBaTb C 3TAaHOMOM, HO He pearupyeT ¢ peHonom. Kakoe ato
BeLlecTBO?
1) Na 3) HCI
2) NaOH 4) ©pomHas Boga

9. Kakoe n3 nepeyvmcneHHbiXx apoMaTUYeCKNX COeaUHEHN Hanbonee akTUBHO B peakLmsax
3ameLleHuns?

1) CeHs 3) CgHsCl
2) CgHsOH 4) CgHsNO3
10. OTnMumMe B XMMUYECKUX CBONCTBAX CNNPTOB N (PEHONOB NPOSABNSAETCA B UX B3aMMOOENCTBUN C
1) NaOH 3) CO,
2) Na 4) Na,COs;

Tema 5 «Anbaernabl, KeTOHbI, KAPOOHOBLIE KUCTOTbI»

1. Ykaxute BeLecTBO, KOTOPOE MOXET pearnpoBatb C rMapokapboHaTom Kanus:
1) aTaHon
2) beHonN
3) aTaHanb
4) nponaHoBas kucnoTta
2. Kakast u3 nepeymcneHHbIX KUCIOT pearnpyeT C CONSIHOW KUCNOTON?
1) H,NCH,COOH
2) CH;COOH
3) CCI;COOH
4) HCOOH
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3. MeTunosbI adup YKCYCHOW KUCIOThbl M MeTUnaueTaT sBhstoTCS ... .
1) 0OOHUM 1 TEM XXE BELLECTBOM
2) romosnoramu
3) CTPYKTYPHbLIMI M30MepamMu
4) reoMeTpuyECKUMN N3oMepamMm
4. OpraHn4yeckoe BELLECTBO, XXMOKOCTb C XapaKTepHbIM 3arnaxoM, U3MEHSIET OKPacKy flakMmyca, npu
OencTBUM Ha Hero kapboHaTta HaTpusi BbiAenseTCs YrNekUcnblii ras, a npy B3aumMoaencTenm ¢ aMMUadHbIM
pacTBopoM okcuaa cepebpa(l) obpasyetca cepebpo — aTo ... .
1) MeTaHoOBas kucroTa
2) ykcycHas Kucrnota
3) auetanbgerng,
4) NnponunoBkIN CNMPT
5. BeuwlecTtBo X npu onpeaeneHHbIX YCITOBUSIX MOXET pearmpoBaTth U C HAaTPUEM, U C TMOPOKCUO0M
HaTpus. Kakoe 3To BeLWecTBO?
1) H,
2) CH;COOH
3) C,He
4) C,H,

Tema « lMpocTble 1 cnoxHbie acdupbl. XKupbi»
1. Kakve u3 npeanoxeHHbIX COEAMHEHNN 3UpbI:
a) CH;0 C(CH3)2CH2CH3
6) CH3CH,CH(OH)CH,CH;
B) CH3;COOCH;
r) CHzCH(CHs;),CH,CH,COOH
) CH;COCH,CH2CH3
2. YTo obpasyeTcs npu WenoYHoM rmaponmnse cnoxHoro acgpmpa cocrasa C3;H,COOC,Hs?
a) MacnsiHas Kucnota u 3TUNOBbLIA CNupT
0) conb 6yTaHOBOWM KUCIOTbI U 3TaHON
B) 6yTaHon n ataHon
A) 6yTaHon n aTaHoBas Kucnota
3. Kakve coeuHeHns obpasyloTca npu AeicTBum Ha aTunnponmoHat CH3;CH,CH,OH (H'):
a) ankoronaT 3aTaHoma 1 NponaHona v NnponaHoBas Kucnorta
6) nponaHoBas KUCoTa U NPONUNATUNOBLIN 3OUP
B) COMb NPOMNaHOBOW KUCMOTbI U NPOCTOM achmp
r) NponuNNponuoHaT 1 aTaHon
4. MMpun KNCNOTHOM TMAPONM3e orneogunanbMUTMHa obpasyroTcs:
a) cMecCb rnuuepuHa n - conen NanbMUTUHOBOW N ONENHOBOW KUCNOT
6) cmecb rnuueprHa 1 NanbMUTUHOBOW KUCIOTLI U COMM ONTEUHOBOW KUCNOThI
B) CMECb MMLUeprHa 1 ONIEMHOBOW KUCHOTbI U COMNU NanbMUTUHOBOW KUCMOTbI
r) cMecb rmvuepvHa u nanbMUTUHOBOW 1 ONIEMHOBOW KMCNOT
5. lNMpu weno4yHoMm rmaponumae xupa TpuonenHa obpasytoTcs:
a) TONbKO rnNuuepuH
0) TonbKko onenHoBas KucnoTa
B) MbIfa, rMuULepuH
r) STUNEHrNMKONb, ONIEMHOBAs KMCNoTa

Tema «lpupoaHble BLICOKOMONEKYSISIPHbIE OpraHu4Yeckme coeguHEeHUA»
1. Kakon yrneBoa siBnfieTcA gucaxapmgom?
a) pnbo3a;
6) nakTo3a;
B) Kpaxmarr;
r) rmwoko3sa.
2. Kakoe coeguHeHune o6pa3yeTcs Npu OKUCIIEHUM ManbTo3bl rMapokcuaom meam (11)?
a) ManbTobMOHOBas KUCIOTa;
6) manbTobuo3sat meaum (l1);
B) MaHHO3a;
r) caxapHas KicnoTa.
3. YTo ABNsieTCs KOHEYHbIM NPOAYKTOM rMaponu3a Kpaxmana:
a) OeKCTPYHbI,
0) rnoko3a;
B) dpyKTO33;
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r) caxaposa.

4. B nopsiake yMeHbLUEHUs1 MOJNEeKYNISIPHOM Macchbl Ha3BaHbl BelwecTBa B paay...
a) IMIoKo3a, NakTo3a, ranakrosa;

0) caxaposa, Lennnosa, ppykTosa;

B) Uennono3a, Ae3okcnpmbosa, ManbTo3a;

r) kpaxman, uennobuosa, pubosa.

5. KcaHTonpoTtenHoBas peakuusi AoKa3biBaeT HanvM4uue B 6enkax...
a) rpynn —SH;

0) nenTugHoOM CBA3M;

B) OCTaTKOB apOMaTUYECKMNX KUCIOT;

r) KapBOKCUIBbHBIX rPyM.

Tema «CuHTeTMYecKkue BbICOKOMONEKYNsipHble opraHnyeckme coeguHeHUsA»
1. Peakuum nonMmepmusaumm xapakrepHbol ans ... .

1) cTtupona, nponeHa, aTuneHa 3) cTupona, aT1Ha, METaHOBOW KUCIOTbI
2) nponuneHa, MeTaHans, aTaHa 4) nponeHa, 6byTagmeHa, rekcaHa

2. TedpnoH obpasyeTcd npu nonumepmsauum moHomepa, opmyna KoToporo ... .
2) CHF =CF; 4) CF,=C=CF;

3. lNonumep, He obnagaoLWwuii TepMONIacTUYECKUMM CBOMCTBAMM, TO €CTb CMNOCOBHOCTbLIO
pa3msar4aTbCs Npy HarpeBaHWK 1 3aTBepaeBaThb NpU oOxNaxaeHun 6e3 XMMMYecKnx npeBpaLLeHni,
Ha3blBaeTcs ... .

1) TepMOHachbIWEHHbIM 3) TepmopeakTMBHbLIM
2) TepMOKpuCTanInyeckum 4) TepMOHEHacCbILEHHbIM

4. OcobeHHOCTbIO peakumn nonMmepu3aunm, oTnnyarLwen eé oT NoNNMKOHAEH caumm, SBnseTcs ... .

1) obpasoBaHMe NOBOYHbLIX HU3KOMOMNEKYNSAPHLIX  3)  OTCYTCTBME NOBOYHbLIX HU3KOMONEKYMNSAPHbLIX

NpOOYKTOB npoayKTOB

2) pervocenekTMBHOCTb npouecca 4) oTCcyTCTBME Pa3BETBEHHbLIX CTPYKTYP
5. CbIpbéM AN Nony4eHns UCKYCCTBEHHbIX BOSTOKOH ABMSETCS ... .

1) pesuHa 3) Kayuyk

2) uenntornosa 4) kpaxman

3.1.4. CpepcTBa ANA NPOMEXYTOYHOW aTTecTauum nNo MToraMm UsyyeHusi AUCUUNNUHbI

BOMPOCbI
ANsi NOAroTOBKU K UTOrOBOMY KOHTPOIIO

9.3 MNMepeyeHb NPUMEpPHBLIX BOMPOCOB K 3K3aMeHy

Bnok 1

1. KBaHTOBO-MexaHW4yeckass Mofenb CcTpoeHus artoma. CoctaB atoma. XapakTepucTuka
3HEepreTM4ecKoro COCTOSIHUS SMEeKTPOHa CUCTEMOWN KBAHTOBbIX YMCE.

2. KeaHTOoBble uucna. [MNaBHOe KBaAHTOBOE 4WUCIO, 3HepreTudeckue ypoBHU. OpbutanbHoe
KBAHTOBOE 4WCIO, 3JHepreTnyeckme noaypoBHW. MarHMTHOE KBAHTOBOE YMCMO, KOMMYECTBO aTOMHbIX
opbutanen B aHepreTmyeckom nogypoBHe. CrNnH aneKkTpoHa.

3. 3akoHOoMepHOCTM pacnpegeneHuss anektpoHoB B atomax (MpuHumn [laynn. 3nekTpoHHas
€MKOCTb aTOMHOW opbuTanu aHepreTM4eckux NoAypoOBHEN U 3HEPreTUYECKMNX YPOBHEN).

4. MpaBnna W NOPSIAOK 3amnofiHEHUA aTOMHbIX opbuTanen. [NpvHUUN HauMEHbLUEN 3JHEepruu,
npasuno Kneykosckoro. nekTpoHHas opmyna atoma. [pasuno XyHaa.

5. OcHoBHOe K BO30OYXOEHHOE COCTOSIHUMS aToMa (Ha npuMepe aToma yrrepoga). OnekTpoHHasi
KOHUrypaumus BarieHTHbIX 3NIEKTPOHOB S-, p-, d- 1 f-anemeHTOB.

6. MNepunognyeckaa cuctema xumudeckmx anemeHtoB [O.U. MeHpeneesa. lepuognyeckunii 3akoH
O.U. MeHgeneesa. lNpuynHa nepnoanyeckoro NoBTOPEHNSs CBOUCTB aneMeHTOB. CBA3b MEXAYy 9MeKTPOHHOM
CTPYKTYpOM aTtoMoB U nepuogmdeckon cuctemon [.N. MeHoeneesa: nopsaKkoBbI HOMep 3neMeHTa,
nepvoAsbl, rpynmnbl U NOArPYNMbl 311EMEHTOB.

7. MNepmnognyeckun 3akoH [.N.MeHpeneeBa. 3HauvyeHue nepuogudeckoro 3akoHa. Hanuwwute
dopMyrbl OKCUOOB U TMOPOKCUOOB BCEX 3NIEMEHTOB 3 NMepuoga B MX HaMBLICLUMX CTEMEHAX okncreHus. Kak
N3MEHSIIOTCS KNCNOTHbIE CBOWCTBA B Nepuoae crieBa Hanpaso?

8. CTpykTypa nepmoamn4eckon cucTembl: rpynnel, NOArPYnnbl, nepuoabl, pagbl. Kakon ns anemeHToB
YeTBEpPTOro nepvoga — BaHagu UNKU MblWbAK — obragaet 6Gonee BblpaXeHHbIMYM MeTannMyeckuMmm
csonctBamu? Hanucatb (popMynbl KUCNOPOAHBIX COEANHEHUI 3TUX ANEMEHTOB, yKa3aTb NX XapakTep.
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9. OKMCNNTENbHO-BOCCTAHOBUTENbHbIE  CBOWCTBA  3MIEMEHTOB. OHeprnst  (MOTeHuunanbHas)
MoHM3auMn. OHeprnst CpoacTBa K IMEKTPOHY. JNeKTpooTpuuaTenbHOCTb. 3aKOHOMEPHOCTb WM3MEHEeHMs
OKUCIUTENbHO-BOCCTAHOBUTENMbBHBLIX CBOWCTB 3MEMEHTOB B Mepuogax W rpynnax. Metannuyeckue wn
HemeTannuyeckue sanemeHTbl B nepuoanyeckon cucteme .M. Mengeneesa.

10. Neprogmn4eckuin 3akoH. AHEPrUs MOHU3aLUKN, CPOACTBA K ANEKTPOHY, 3MEKTPOOTPMLATENbHOCTD,

U3MeHeHune Ux B nepuogax u rpynnax. Kak nsmMeHsTca aTu xapaktepucTkn B SA rpynne — ceepxy
BHM3 1 5 nepuoge criesa Hanpaso.

11.Tvnbl  xummyeckon cBA3n. KosaneHTHas ¢BA3b. OOMEHHbI MexaHu3M obpasoBaHus
koBaneHTHon cBa3n. OOpasoBaHMEe KOBamneHTHbIX CBA3eW BO3OYXAEHHbIM aToMoM. HacbiwaemocTb
KOBareHTHOW CBSA3MW.

12. Tvnbl xumMmnyeckon cBa3un. KoeaneHTHas cBA3b. [JOHOPHO-aKUenTopHbIN MexaHn3mMm o6pa3oBaHms
KOBaneHTHOW CBA3W. QNEKTPOHHas CTPYKTypa YacTul-40OHOPOB U YyacTuu-akuentopos. ObpasoBaHne
KOMMIEKCOB U arperaTtoB Monekyn.

13. HanpaBneHHOCTb KOBaneHTHON cBA3n. Curma- n nu- cesAsn. KpaTHble cBsA3n. Npumepbl Monekyn
C KpaTHbIMU CBA3AMM.

14. Twbpnamnsauns aTtoMHbIX opbutanen. [uMbpuamsaums s- ©M  p- artoOMHbIX opbutanen.
lMpocTpaHCTBEHHOE pacnoNOXeHWe rMopuaHbIX aTOMHBIX opbuTanen npu sp- rmbpugusaummn. CTpykTypa
NPOCTENLLNX MOMEKYyr.

15. NongapHocTb cBsa3en n monekyn. MNonsapHasa n HenonspHas CBSA3b. DNEKTPUYECKNIA MOMEHT
avnons ceasu. BrnvaHve anekTpooTpuuaTenbHOCTU 3NEMEHTOB Ha MONAPHOCTL CBA3W. [onspHbie n
HenonspHble MOMeKynbl.

16. NoHHas cBA3b Kak NpeaenbHO Nonspu3oBaHHasa koBaneHTHas ¢Ba3b. CBOWCTBA MOHHOW CBA3W.

17. NoHHasa cBs3b. CBOWCTBA WMOHHOW CBA3W M COEAMHEHWMI C 3TUM TWUMOM CBA3W. Bbinuwure us
npeanoXeHHoro psga BeLecTB NOHHble coeauHeHnsa: CoH,, Cas, O,, Mg, Na,S, BaCl,.

18. MeTannuyeckas cBA3b Kak 0COObIN BN XUMWUYECKOW CBA3M.

19. BogopogHas cBs3b (MeXMONeKynspHas n BHyTpUMOneKkynspHas).

20. OCHOBHble MOHATMA TepmoauHaMukn. BHyTpeHHsAs sHeprusa. Pabota u Tennota - ABe hopmbl
nepegavun sHepruu.

21. Knaccudukauma TepMoguHaAMUYECKMX CUCTEM U npoueccoB. WM300apHbii U N30XOPHbIN
npouecchl. AK30TEPMUYECKME U FHOOTEPMUYECKNE peaKLU.

22. lMepBbIi  3akoH TepMoauHamuku. OJHTanbnus. CraHgapTHas TenmoTa obpas3oBaHuWs U
cTaHfapTHag TennoTa cropaHus BellecTB. 3akoH 'ecca u ero cneacTeus.

23. BTopolt 3akoH TepMmoguHaMuKn. HTponus. QHeprus M'mboca.

24. Kakylo TeHOEHUMIO BblpaxkaeT: a) aHTanbnuiHbin daktop 6) aHTponunHbl ¢akTop? Kakas
YHKUMSA COCTOSIHUSA CUCTEMbl JAET KONMYECTBEHHYIO XapakKTepuCTUKY OOHOBPEMEHHOMO BIIMSAHWS TOro U
apyroro caktopoB? Kakum ypaBHEHMEM 3TO BblpaxaeTca?

25. lporHo3mpoBaHue  HanpasfeHus CaMOorMpoM3BONBHO NpoTekawwmux npoueccos. Porb
3HTanNbNUNHOrO U SHTPONUNHOrO PaKTOPOB.

26. JHepreTuyeckne apeKTbl XMMMUYECKX peakumin. TennoTa peakunn B n306apHOM 1 M30XOPHOM
npouecce. TepMoxnummyeckoe ypaBHeHue peakumn. 3akoH [ecca. QHTanbnmMa oO6pasoBaHUA XMMUYECKOTO
coeavHeHus. CneacTeus u3 3akoHa [ecca.

27.OHTpONUA. SHTPOMUSA Kak PYHKUMA TepMoOMHAMUYECKOW BEPOSATHOCTU COCTOSIHUS CUCTEMBI.
M3meHeHne aHTponuu npu asosBbix nepexodax. OnpepeneHue (pacyeT) WU3MEHEHUS SHTponun B
XMMUYECKOM rnpoLecce.

28. QHeprusa 'mbbca. TepmoanHaMUYECKUIN KpUTEPUIA CAMOMPON3BOSIBHOTO MPOTEKAHNS npoLiecca U
yCnoBue paBHOBECUS.

29.CKOpOCTb XMMWUYECKON peakumn. 3aBUCUMOCTb CKOPOCTU peaKuMu OT KOHLEHTpauuu BeLlecTB.
3akoH gencreyrolmnx Macc. KuHetnyeckoe ypaBHEHME rOMOIEHHOW U reTEPOreHHON peakLuum.

30. CKkOpOCTb XUMUYECKOW peakumMm 1 e€ 3aBMCMMOCTb OT KOHLEHTpauun pearnpylowmux BeLecTs.
3aKkoH OeWCTBYHOLMX MacC AN FOMO- W FeTepPOreHHbIX peakuui . Hanmuwurte ypaBHeHWe Ons CKOpOCTH
NpAMOK peakuum COz(r) + C(T)<—> ZCO(r).

31. 3aBMCUMOCTb CKOPOCTU peakLmuM U BpeMeHU npoTekaHus eé€ oT Temnepatypsbl. [pasBuno BaHT-
lodbda. TemnepaTypHbIn KOIPPULNEHT.

32. OHeprus akTnBaLmmn. YpaBHeHne AppeHuyca. JHepreTmyeckun npounb peakLmu.

33. Katanna. FOMOreHHbIi U reTEPOreHHbIn KaTanua. OHepreTudecknin npodunb KatanuTuyeckon
peakuumu.

34. Xumnyeckoe paBHoBecue. OOpaTumble © HeobpaTvMble MO HanpaBfEHWUIO  peakuuw.
TepmogmMHaMmnyeckoe U KUHETMYECKOE YCIOBME XUMWYECKOro paBHOBecus. KOHCTaHTa XMMWYEeCKoro
paBHOBecuA. PacyeT KOHCTaHTbl paBHOBECUS.

35. Xumnyeckoe paBHoBecHe. YCrnoBus xmmmudeckoro pasHoBecus. MNMpuHumn Jle-lWaTense. B kakom
HanpaBsneHnn CMeCTUTCA paBHOBECHE B CUCTEME Caey + COyny « 2COn + Q npu ysenuyeHun
TemnepaTypbl, NPy NOBLILWEHNM AaBNeHUsA? HanuwunTe ypaBHeHMe N8 CKOPOCTN 06paTHON peakumm.
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36. Xumnyeckoe paBHoBecue. [lporHosMpoBaHMe  HamnpasfeHWss  CMEeLWEeHUs  XMMWYECKOro
pasHoBecus. MpuHumn Jle-llaTenbe. B kakom HanpasneHnn cmectutcs pasHosecue B cucteme COyr + Cry
< 2CO() - Q nNpu ymeHblUeHUN TemnepaTypbl, AaBneHnsa? Hanuwute ypaBHeHWe A5 CKOPOCTU MpsiIMON
peakuum.

37. Xumnyeckoe paBHoBecue, [lporHo3upoBaHMe HanpaBfieHWst CMELLEHUS  XMMMWUYECKOTro
pasHoBecus. MpuHumn Jle-llatense. 3anucatb KOHCTAHTY XMMUYECKOro paBHoBecust peakuumn: Fe,Ogy +
3CO(|')—> 2Fe(K) + 3C02(r); Nz(r) + 3H2(r)—> 2NH3(|')_

38.00wWwas xapakTepucTvka pacTBOPOB W aucnepcHbix cucteM. Knaccudukauus amcnepcHbIX
cucteM. XapakTtepucTuka pactBopoB. Tumbl pacTBopoB. CnocoObl BbIpaXeHMs1 KOHLIEHTpaLMM pacTBOPOB
(maccoBas gons, MONAPHOCTb, MOMSANBHOCTb, 3KBMBANEHTHAst KOHLLEHTPaLMs U HOPManbHOCTb).

39. BoagHble pacTBOpbl anekTponuToB. [oHsATME anekTponuTa. dnekTponuTuyeckas guccoumaums.
CunbHble n cnabble anekTponuTbl. CTeneHb W KOHCTaHTa 3neKTponuTUYecKon auccoumaumun. 3akoH
pa3baBneHus OcTBanbaa.

40. CunbHble 1 cnabble anekTponutbl. Kputepun knaccudukaumm. Hanuwmre ypaBHeHUs peakuun
B3aMMOAENCTBMSA rMOpoKCHaa KanbLUnsa U CEPHOM KUCNOTbI NpuBOAsLLmMe K 06pa3oBaHuIo: a) cpeaHen conu;
6) Kucnow conu; B) OCHOBHOW conu. Ha3oBuTe, NONy4YeHHbIE COMK

41. OnekTponutnyeckaa guccounaums Boabl. WMoHHoe npousBeneHne Boabl. COOTHOLWEHME
KOHUeHTpauui noHos H+ n OH- B HeMTpanbHOM, KMCION U LenoYHon cpedax. BogopoaHeii nokasaTtenb.
LLikana pH BogHbIX pactBopoB. LiBeTHble nHankaTopbl pH.

42. VioHHoe npowusBedeHne BoAbl. BogopogHbii M rMOPOKCUNBbHBLI  MoKasaTenb. Bbluncnutb
KOHUEeHTpaumto kaTuoHoB Bogopoda u pH 0,01M pactBopa xnopoBOAOPOAHON KUCAOTHI.

43. KucnoTbl M OCHOBaHusl. DNeKTponutMdeckas aMccoumaumnsa KACIOT U OCHOBaHWWA. CurbHbie U
cnabble KUCNoThbl U OCHOBaHMUS. pH BOOHbBIX paCTBOPOB KMCIOT M OCHOBAHWA.

44. PacTBopbl conen. CpegHue (HopmarbHbIE), KUCIbIE U OCHOBHbIE COMW. ONEKTPONMTUYECKas
avccoumaumsa conev (Ha npumepe auccoumauunm docdarta HaTpus, rmgpocynbdara Kanusa u xnopuaa
ONrnapoKCOantoMnHNS).

45. OCHOBHbIE MOMNOXEHUS TEOPUM IJNEKTPONUTMYECKON guccoumaumn. Hanucatb ypaBHeHMs
anccoumaumm cnegyowmx coeguHeHUn: rmapokcua Kanbuusi, cepHasi kucnorta, aurngpodocdaTt marHus,
cynbdaT rugpokcomeau.

46.0CHOBHbIE MOMOXEHUS TEOPUU ANEKTpPoNUTMHEeckon aumccoumaunn. MNMoareepamte amOTEPHbIN
XapakTtep rugpokcuga antomMuHnst. CoctaBbTe MOMEKYNAPHO-UOHHBIE YPABHEHUSI.

47. VIOHHble peakuMnm B pacTBopax. XapaKTepucTMka MWOHHbLIX peakuui. YCroBue MpoTeKaHus
peakumm MoHHOro obmeHa. MonekynsipHoe M MOHHO-MOJEKYISIPHOE ypaBHEHME peakumMm MOHHOro obmeHa
(Ha npumepe peakumu B3anmogenctana cynoata meau (1) n rugpokcmaa HaTpus).

48. O6wpme (konnuraTMBHbIE) CBOWCTBA pacTBOpoB. 3akoHbl Payns. Ocmoc, KonmnyecTBeHHas
XapaKTepucTrka ocmoca.

49. Cnepcteua mn3 3akoHa Payns. lNMoHwkeHve TemnepaTtypbl 3amep3aHus (Kpuctannusauuun) u
MOBbILLIEHNE TEMMEpPATypbl KUNeHUst pa3daBreHHbIX PacTBOPOB HEANEKTPONIUTOB MO CPABHEHMIO C YUCTbIM
pacTBOpuUTENEM.

Brok 2

1. OKMCNUTENBHO-BOCCTAHOBUTESNbHBIE CBOWCTBA 3/IEMEHTOB U UX COEAMHEHUI B 3aBUCUMOCTU OT
MONOXEHNs1 B NEPUOLNYECKON CUCTEME XMMMUYeckux anemeHToB .. MenpeneeBa. CTeneHb OKUCMEHUS.
Pacuét cteneHen okucneHuns. BaxHenwme okMcnmTeny 1 BOCCTaHOBUTENMMW.

2. OKnCnNUTENBHO-BOCCTAHOBUTESbHbIE peakumm (OBP). HanpasneHue OKUCTIUTENbHO-
BOCCT@HOBMUTENbHbLIX peakuuin. QKBUBANEHTbI OKUCNUTENS U BOccTaHoBuTens. Mogbop koaduuneHToB B
ypaBHeHusix OBP (meTogom anekTpoHHoro G6anaHca Ha npumepe peakuun FeSO, + KMnO,4 + H,SO, =
Fe,(S0Oy)s + K;SO,4 + MNSO, + H0).

3. XapaKTepucTmKa OKUCIUTENbHO-BOCCTAHOBUTENBHOIO npouecca. OkMcneHme n BOCCTAHOBIEHME,
OKUCIIUTENb W BOCCTAHOBUTENb. VI3MEHEeHMEe CTEeneHNn OKUCIIEHUS SNIEMEHTOB TMpPU  OKUCIIEHUU W
BOCCTAHOBMEHMWN. YPaBHEHME OKUCITUTENBbHO-BOCCTAaHOBUTESBHOMO npouecca. O6paTMMoCTb OKUCUTENBHO-
BOCCTaHOBMWTENBHOIO npouecca.

4. MNoyeMy XMMUYECKN aKTUBHbIE MeTanmbl NPy MOTPY>KEHUN B BOAY 3aPSPKAKTCA OTpULUATENbHO?
O6bAcHUTL, NpuBecTn cxeMy. [laTb onpegeneHne BO3HUKaLWEro noteHumana.

5. Mo4yeMy XUMWYECKM HEaKTMBHble MeTannbl MpU MOrPYXeHNUM B pacTBop COOCTBEHHOW COMu
3apsbkatoTcs  nonoxutensHo?  OObACHUTL, nNpuBecTM cxemy. [aTb onpegeneHve BO3HMKAKLLEro
noTeHumana.

6. B kakom cnyyae 3apsg UMHKOBOW MnacTuHkM Byaet Gonblue — npu NOrpyXeHun B BOOy wnun B
pacTBop conu UuHka? OB6bACHUTL, MPUBECTU CXEMY.

7. B kakom criyyae 3apsg MeOHOW nnacTuHkM GygeT Oonblle — npu MOrpy>XeHuu B BoAy WM B
pacTtBop conu mean? O6BACHUTL, MPUBECTU CXEMY.

8. laTb onpegeneHve anekTpoAHOro noTeHumana. 3anncatb ypaBHEHVE 3NEeKTPOAHOro noTeHumana
HepHcTa Anst XMMM4eckn akTUBHbIX MeTarmoB. [10sSiCHUTE BCe 3HaYeHus.
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9. YTo Takoe cTaHOapTHLIA SNEKTPOAHbIA MoTeHunan? NoyemMy ero HasbiBalOT elle HOpMasbHbIM
3NEKTPOAHbIM NoTeHumanom? Kak oH MOXeT OblTb U3MEpEeH?

10. OnekTpoaHble noTeHumanbl. JnekTpod. AOGCOMOTHbIN M OTHOCUTENbHBIA  ANEKTPOAHbLIN
noteHuman. BogopoagHasa LwKana OTHOCUMTENbHbIX 3MEKTPOAHbIX NoTeHuuanos. dPakTopbl, BAUSKLWNE Ha
BEMMYMHY OTHOCUTENBHOMO 3NEKTPOAHOro NoTeHumana (ypaBHeHne HepHcra).

11. CtaHOapTHBIN  9NEKTpoOHbI  noTeHuman. CTaHOapTHbI  BOAOPOAHbLIA  anekTpod. Psap
CTaHOapTHbIX 3MEeKTPOAHbIX NoTeHumanoB. KonnyecTBeHHas xapakTepuCcTuka akTMBHOCTM OKUCHUTEnen u
BOCCTaHOBMUTENEN BENUYMHAMM CTaHAAPTHbBIX 3NEKTPOAHbIX MOTEHLMaroB.

12. Yto npeactaBnsieT cobon CTaHOAPTHbIA BOOOPOAHbIV 3nekTpoa? KakoBbl ero yCTPOWCTBO,
MeXaH13M BO3HWKHOBEHMWS U BENWYMHa 3apsifa, ANng Yero OH Ucrnonb3yeTca?

13. Kakon metann obnapaet 6onblie XMMUYECKON aKTUBHOCTbIO — aniOMUHUIA UMW LUMHK, €Cnn
CTaHOapPTHbIN 3MEKTPOAHbIN NoTeHuunan nepsoro 13 HUX — 1,36 B, a BToporo — 0,76 B? O6ocHoBaTbL OTBET.

14. Pap ctaHgapTHbIX noTeHumanoB. BogopoaHbii anektpon. CocTaBbTe CXEMY ranbBaHWYECKOro
arnemMeHTa B KOTOPOM CBUHEL, ABMSieTCs: a) kaTogom; 6) aHogom. PaccuutanTe 3.4.C. 3TUX ranbBaHUYECKNX
anemenToB, ecriv E° Pb**/Pb° = -0,13B

15. Kakow n3 meTannoB — medb Unv pTyTb OyOeT BbITECHATb APYrov MeTann U3 ero CoeguHeHumn,
€Cnu cTaHOapTHLIN 3NeKTpoaHbI noTeHunan meamn +0,34 B, a ptytn +0,79 B? O6ocHoBaTL OTBET.

16. O6BbACHUTL, Kak paboTaeT ranbBaHMYeckUin anemeHT daHnans-Akobu. MNMoyemy npu ero paboTe
NMPOUCXOANT MOCTOSHHbLIVW NEPEHOC 3NIEKTPOHOB BO BHELLUHEN Lenn?

17. NanbBaHW4Yeckun anemMeHT. AHOO W KaToh, aHOAHbIM W KAaTOAHbIA MNpOLEcChl. YpaBHEHWe
3MNEKTPOXMMMYECKOro npouecca B ranbBaHudeckoro anemeHta. O0C u ee onpegenexve. 3anucb
ranbBaHN4YECKOro anemMeHTa.

18. Kakne peakuum (OKUCNEHUS WM BOCCTAHOBIIEHUSA) MNPOTEKAKT Ha KaXOoOM 3nekTpoae
ranbBaHu4eckoro anemeHTa? [loyemMy ogHa M Ta XXe OKACIUTENbHO-BOCCTAaHOBUTENbHAS peakuus B
rarbBaHU4YECKOM 3NIeMEHTE JaeT ANeKTPUYECKUI TOK, a B pacTBope 6e3 aNieMeHTOB — HET?

19. NanbBaHMyeckMe anemeHTbl. Psa  cTaHOapTHbIX  30EKTpPOAHbIX MoTeHuuanoB. Hanucatb
ypaBHEHUS NMPOLIECCOB, MPOTEKALLMX Ha KaTode M aHode, NP CKpyYMBaHWM MELHOrO M antoMUHWEBOrO
npoogo.. Paccuntats JMIC. (E° AP*/AIP = -1,66B, E° Cu®/Cu’ = +0,34B)/

20. K kakomy Tuny OTHOCMTCS ranbBaHW4YeCKUA 3MeMEHT U3 [OBYX CepebpsiHbiX 3MNeKTpoaoB,
norpyxeHHbix cootsetcTBeHHo B 0,01 M n 0,1 M pacTtBopbl HUTpata cepebpa? 3a cyeT Kakoro nporecca B
HeM BblpabaTblBaeTCA AneKkTpuvecknin Tok? KakonW u3 anekTpogoB 3apshkKeH MOMNOXWUTENbHO, a Kakonm —
oTpuuaTtensHo? OT yero 3asucut ero 30C?

21. XvuMnyeckune npoLecchl, NpoTekalwlne Ha 3nekTpoaax npu paspsigke u 3apsiake CBUHLIOBOTO
akkymynsitopa.

22. Onektponu3. CywHoCcTb npouecca anektponusa. [loTeHuman pasnoxeHus. fsneHve
nepeHanpsixeHus. NMoHATNe 06 NHEPTHLIX (HEPACTBOPUMBIX) N aKTUBHBIX (PacTBOPUMMbIX) aHOAaX.

23. OnekTponua pacnnaBoB U BOAHbIX PacTBOPOB COMENW C WHEPTHbIMU (HEpPaAcTBOPUMbBIMM)
aHogamu. [NocnenoBaTenbHOCTbL OKUCIIEHNSI U BOCCTAHOBIEHUS] MOHOB. AHOLHbBIE U KaTOAHbIE MPOLECCHI.

24. JneKkTponu3 pacniaBoB. XapaKkTepucTvka aMneKTponuaa. YpaBHEHNE 3NEKTPOOHbBIX NPOLECCOB U
ypaBHEHUE 3MeKTponusa (Ha npumepe 3nekTponusa pacnnaesa xnopuga megu). 3akoHbl Papages.
MpakTnyeckoe NPUMEHEHUE 3NEKTPONN3a pacnsiaBoBs.

25. OnekTponu3 BOAHbLIX PAcTBOPOB. XapakTepucTuka anektponusa. OnpegeneHne xapaktepa
3NEKTPOAHbIX MPOLIECCOB. YpaBHEHUE 3MEKTPOAHbLIX MPOLIECCOB M YpPaBHEHMS 3MEKTponm3a (Ha npumepax
3MEeKTpOnM3a pacTBOpoB cynbdarta Meau 1M Xnopuga HaTpus C MHEPTHbIMKU anekTpodamu). lNMpakTuyeckoe
NPUMEHEHNE SNEKTPONM3a BOAHbLIX PaCTBOPOB.

26. ONeKkTponmM3 BOAHbIX PacTBOPOB, MOCMNEAOBATENbHOCTb Pa3psiakMm MOHOB Yy Katoga W aHoda.
Hanucatb ypaBHEHMS1 MPOLECCOB NPOTEKAKLWMX Ha MHEPTHbIX JNIEKTPodax Mpu 3MeKTponnse pacTeopa
cynbaTa HaTpusl.

27. OneKkTponu3 BOAHbIX PacTBOPOB C PacCTBOPMMbLIM aHOOOM. XapakTepucTuKa 3reKkTponunsa c
HepacTBOPUMBIM U pPacTBOPUMMbIM aHoZaMW. YpPaBHEHUS JNEKTPOOHbIX MPOLECCOB W  ypaBHEHUE
3MNeKTponM3a ¢ pacTBOPUMbIM aHOAOM (Ha NpUMepe 3ANEKTPONM3a pacTBopa Xnopuaa HaTpys C LUHKOBLIMM
anekTpogamu). NpakTuyeckoe NpUMeEHEHNEe 3MeKTPOnM3a C pacTBOPMMbIM aHOLAOM.

28. Onektponua. NanbBaHocTerns. PadmHnpoBaHne. CocTaBUTb CXEMbl 3MEKTpPONnM3a pacnnaea u
pacTBopa xfopuaa Kanusi.

29. DneKkTponnM3 pacTBOpPOB, NPUMEHEHWE ero Ansl NofyvyeHus U padmHMpoBaHMs MeTannoB (Ha
npumMmepe anekTponusa cynbarta Meam ¢ MegHbIM aHOO0M).

30. Kopposus metannoB. XvMMmnyeckasa 1 arnekTpoxummyeckas Kopposus. Bugpl anekTpoxmmmnyeckon
Koppo3uu. ®akTopbl, BAUSOLWNE HA MHTEHCMBHOCTb KOPPO3UN.

31. Bugbl koppo3uun. Kakue anekTpogHble Mpouecchl MPOTEKaT MNpU KOPPO3WMM TEXHUYECKOTO
Xenesa B BO3AYLIHO-BNaXHOW 1 KUCNOW cpeaax?

32. Koppo3susa metannos. MeToabl 3awmtbl MeTannoB OT Koppo3uu. HanucaTb npolecchl,
npovcxogsiine npu KOppo3um B BO3AYLLUHO-BIAXHOW cpefe CKpYYeHHbIX BMECTe MeHOro 1 antoMUHUEBOrO
nposoja.
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33. OcHOBHble BUAbLI KOPPO3MKU. DMEKTPOXMMUYECKas Kopposus meTannos. HanucaTtb mpouecchl,
npoucxopsLLme npu Kopposum crnnasa CBYHLA U MeOU B KACION N BO3AYLLIHO-BIIaXXHOW cpeaax.

34. Kopposust metannos. lNpoTekTopHas 3awmrta. HanucaTe ypaBHEHUS MPOLECCOB, NMPOTEKaoLWNX
NpyY NPOTEKTOPHOW 3aLyuMTe MarHnem cTanbHOro Tpybonposoaa B BO3AYLUHO-BNaXHOW cpeae.

35. Kopposuss metannos. [lpoTektopHaa 3awuta. HanuwuTte npouecchl, npoTekalowmne npu
KOPPO31KN NY>KEHOro Kernesa B KUCNOW U BO3AYLLHO-HEeNTpansHon cpeae.

36. KatogHble ¥ aHogHble MOKpbITUA. Kopposwsi XpOMUPOBAHHOMO enesa npu  HapylleHuu
LeNOCTHOCTU MOKPbITUS.

37. 3awmTa mMeTannoB OT KOppo3uu. PasnuuHble BuAbl NOKPbITUA. KOpposwnsi HUKENMPOBAHHOIO
Xenesa B BO3AYLUHO-BMNAXHOWN cpeae.

38. MeTogbl onpegeneHns XMMUYECKOro cOoCTaBa BellecTB. KayeCTBEHHbI M KONMMYECTBEHHbIN
aHanms.

39. MeTtogpbl onpepeneHua xmMmyeckoro coctasa BewecTB. KonunyecTBeHHbI aHanus. MeToabl
KONNYECTBEHHOro aHanmsa (Xumuyeckne, punanko-xmmmuyeckne, nsmnyeckme).

40. JlabopaTtopHoe obopyaoBaHue, CMonNb3yemoe Npu Ka4eCTBEHHOM aHarnu3e BeLLeCTB.

41. OcHOBbI TUTPUMETPUYECKoro aHanusa. Knaccudumkaumsa MeToaoB MO XapaKTepy XMMWYECKOW
peakuun, no cnocoby TTpoBaHus. Pacyétbl B 06bEMHOM aHanu3e.

42. TpeboBaHus K peakumam, npruMeHsembiM B 06bEMHOM aHanuse. Pabouyve pacTtBopbl. Cnocobbl
npuroToBneHus paboymx pactTBopoB (pacTBOPbI C MPUrOTOBNEHHBIM TUTPOM, C YCTAHOBIEHHBIM TUTPOM).

43. MeToq, KUCMOTHO-OCHOBHOIO TUTPOBaHMA (HeMTpanusauuv) - aumgumeTpus u ankanMMmeTpus.
Pabouve pacTBopbl, CTaHOapTHbIE BELLECTBA.

44. Yrnesogopoapl 1 nx npomssogHble. CocTaB 1 CBOMCTBa OPraHNMYecKkoro Tonnmea.

45. Teéppoe, xugkoe u rasoobpasHoe TONNMBO. [loHATME O UINKO-XMMUYECKMX MNpoLeccax
ropeHus Tonnmea.

46. Xvumus  nonumepoB. Cnocobbl  MONy4yeHWs MNOMAMMEPOB, peakuuu nonvMMepusaumn  u
nonukoHaeHcaumn. 3aBMCMMOCTb CBOWCTB NOSIMMEPOB OT COCTaBa W CTPYKTYPbI.

47. B 4ém oTnnuve peakuuii monuMepmusaumm n nonukoHaeHcaumn? OTBET NOACHUTE YpaBHEHUAMU
peakuun.

48. MNonnatuneH obnagaeT BbICOKUMU ANINEKTPUYECKMMU CBOMNCTBAMM, NO3TOMY NpUMeEHsieTc Ans
nsonauum nposogoB n kabenen. CocrtaBbTe ypaBHEHME peakuuy nonydeHus nonuatuneHa. Boluucnute
MONEKYNAPHYI0 Maccy nonvmMmepa, nMmetoLlero 126 CTpykTypHbIX 3BEHBbEB.

49. lMonMMepom Kakoro HemnpeaerbHOro yrnesogopoda SBMAseTCs HaTypanbHbI kaydyk? Hanucatb
CTPYKTYpHYl0 chopmyny atoro yrnesogopoga. Kak HasbiBaeTcs npouecc npeBpalleHns Kaydyka B pesvHy?
Yem Mo CTPOEHMIO 1 CBOMCTBaM OTNINYAIOTCS Kayyyk 1 pe3nHa?

50. Kakve conu o6ycrnoBnMBalT >XECTKOCTb MpUpoAHON BOAbI? Kakylo XECTKOCTb HasblBalOT
NMOCTOSIHHOW, BpeMeHHOM? HanucaTb ypaBHEHWs peakuMi, C MOMOLLbIO KOTOPbIX MOXHO YCTpPaHWUTb
kapboHaTHyt0 1 HekapboHaTHYH KECTKOCTb.

NMPUMEP 3K3SAMEHALUMOHHOIO BUNETA

depepanbHoOe rocynapcTBeHHOe BoaKeTHOE 06pa3oBaTenbHOE yupexaeHme
BbICLLEr0 06pasoBaHns
«OmcKmii rocygapCcTBeHHbIN arpapHbin yHuBepceuteT umenu MNM.A. CtonbinMHay
Kadbegpa mateMaTU4ecKknx n ecTeCTBEHHOHaYYHbIX OUCLUMMNIINH

3K3AMEHALMOHHbIV BUNET Ne1
no gucuunnuHe «XMmMusa»

1.  OKMCRMTENbHO-BOCCTAHOBUTENbHBIE CBOWCTBA 9SNIEMEHTOB. 3aKOHOMEPHOCTb WU3MEHEHMS
OKUCIUTENbHO-BOCCTAHOBUTENBbHBIX CBOWCTB 3MIEMEHTOB B Mepuogax W rpynnax. Mertannuueckue w
HeMeTannuyeckune afnemeHTbl B nepunoanyeckon cucteme .M. Menpeneesa.

2. Onektponu3. CylHOCTb Mpouecca arekTponu3a. fAeneHne nepeHanpshkeHus. lMoHATMe 06
WHEPTHLIX (HEPACTBOPUMbBIX) U aKTUBHBIX (PaCTBOPMMbIX) aHoAaX.

3. CocTaBbTe ypaBHEHUS peakuuil, KOTOPblE HYXHO MPOBECTU ANsi OCYLLECTBIEHMS CMepyLmnx
npeBpaLLeHnin:

Be — BeCl, — Be(OH), — Na,[Be(OH)4] — BeSO,. MNpnBeaunTe Ha3BaHUs UCXOOHbLIX COEOUHEHNIA
N NPOAYKTOB peakLmm.

NNAHOBAA NPOUEOYPA
npoBeAeHUs 3K3ameHa
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Mpouenypa ak3aMmeHa CKnaablBaeTCHa U3 CneayroLmx aTanos:

1. BeinonHeHune oby4yarowmmcs NnMCbMeHHON paboTbl NO OCHOBHbLIM pa3fenamM AUCLMMNIUHBGI.

2. MNMpoBepka npenogaBaTtenem npeacraBneHHon paboTbl, OTMETOK B XypHarne y4yéTta noceLlaemocTu
N ycneBaeMoCTu (BbiCTaBfEeHHble paHee obyvawwemycs auddepeHunpoBaHHbIE OLEHKUW MO uToram
KOHTPOJIbHO-OLEHOYHBIX MEPONPUSATUI).

3.BbicTaBneHne WTOroBOW OLEHKUW B 9K3aMEHAUMOHHY0 BEOOMOCTb U 3a4YETHYK  KHUXKKY
obyuvatoLlerocs.

9.1 HopmaTtuBHas 6a3a npoBefeHus
NPOMEXKYTOYHOW aTTecTaumm oby4aroLWmnXca No pe3ynbTaTaM U3y4yeHUs QUCLUMNIIUHDI:

1) penictByowlee «llonoxeHne o0 TeKyleM KOHTpOfe YCrneBaemoCTW, MNPOMEXYTOYHOM aTtTectaumm
obyvaromxcs no nporpammam Bbiclliero obpasoBaHus (Oakanaspwmat, cneuuanuTeT, marucrtpartypa) u
cpegHero npodeccnoHansHoro obpasosanusa B8 Pro0OY BO Omckuin FAY»

9.2 OCHOBHbIe XapaKTepPUCTUKH
NPOMeXYTOYHOW aTTecTaumm o6y4aroWmnxXcsa No UToramMm M3y4eHus QUCLMIMIIUHbI

yCTaHOBINEHWEe YPOBHSA AOCTWKEHUA KaxabIM 0BydatowmMcs Lenen
0By4YeHMs Mo AaHHOW AUCLMNIMHE, U3NOXEHHbIX B N.1.1 HacToALLero
JOKyMeHTa

Uenb
NPOMEXYTOYHOM aTTecTauum -

®dopma

. 9K3aMeH
NPOMEXYyTO4YHOU aTTeCcTauum -

1) NoAroToBKa K 9K3aMEHY 1 cavya 3K3aMeHa OCYLLECTBMSETCS 3a
CY4€T y4eBHOro BpeMeHU (TPYAOEMKOCTH), OTBEAEHHOTO Ha
3K3aMeHaLMOHHYI0 Ceccuto ans oby4aroLmnxcsi, CPOKM KOTOPOIA
yCTaHaBNM1BaloTCA NPUKA30M MO YHUBEPCUTETY

MecTo 3K3ameHa

B rpacdhmke y4eGHOro npouecca:
2) paTa, BpeMs U MECTO MPOBEAEeHWs dKk3aMmeHa onpegenseTcs

rpacdukoM caayy 9K3aMeHOoB, YTBEPXKAAEMbIM AEKaHOM
BbiMyckatlLlero gakynsteTa

Popma 3K3ameHa - [MCbMEHHbIN

BpeMSI npoBegeHuUsd 3Kk3aMeHa HaTa, BpeMA N MECTO NpoBeaeHnA 3Kk3aMeHa ornpeaendaeTca
I'pad)MKOM CcAayn 3K3aMeHOoB, yTBepXXgaeMbliM JEKaHOM cbaKyaneTa

1) npeacTtasneHa B oHAE OLEHOYHbIX CPeACTB N0 AMCLMMIUHE
2) oxBaTtbiBaeT pa3gensl NeNe 1-3 (B cooTBeTCTBMM C M. 2.2
HacTosLlero JOKyMeHTa)

OK3amMeHaUuoOHHasA nporpamma
no y4ye6HoOM gucumnsivHe:

MeToaunyeckue matepuansl,
onpeaensowme npoueaypbl
OLeHUBAHUA 3HaAHWUMN, YMEHUN,
HaBbIKOB!:

npencrtaBiieHbl B (*)OH,D,e OLEHO4HbIX CpeacTs no gucuuniimHe

LUKANA U KPUTEPUN OLLEHKU

OUeHKYy «OTNMYHO» BbICTaBMSAT 06y4yalolleMycsl 3a MOSIHOe W MPOYHOE 3HaHWEe MPOrpamMMHOro
maTepuana B 3agaHHOM ob6beMe.

OLEeHKY «XOpOLLO» 3acnyxunsaeT oby4atoWniics 3a NPoYHOe 3HaH1e NporpaMMHOro Matepuana npu
Marno3HauYnTenbHbIX HETOYHOCTSIX.

OueHKy «yOoBMeTBOPUTENBHO» MorydaeT obyyarowumiics 3a 3HaHWe NPorpaMMHOro Matepuana ¢
npobenamu, Npy OTCYTCTBUM MOHUMAHMUS OCHOBHbLIX MOHSATWNA, 3aTPYAHEHUS MPU PeLleHUU MPaKTUYEeCKUX
3agau.

OueHKy «HEeyOoBMeTBOPUTENBHO» BbICTABMAT 00yYaloLeMyCsi, KOTOPbIA He 3HAET 3HAYUTENbHOW
YyacTM mMaTepuana no AUCUMNIMHE, OOMyCKaeT CyLIeCTBEeHHble OWWOKM B OTBETaX, HE MOXEeT peLunTb
npakTu4yeckne 3agadv U peLlaeT X ¢ 3aTpyaHEHUAMM.
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NACT PACCMOTPEHWA W OJOBPEHWIA
DonAa OUeHOUHLIX cpeacTs yneGrol ancunnnuibl 51.0.09 Xumun
n cocrase OMNOM 20.03.01 Texwocepuan GeIoNacHOCTL

1. Paccmorpen w onobpen B kavecToe 6a1oB0ro BapManTa:

a) Ha sacepannn ofecnevusaued npenogasaqne xadeapsl MaTEMaTUYECKWX W ECTECTBEHHOMAYMHBIX
AVCUANNAK, y

npotokon Ne 14 or 25 05 2021 P

3as kadeapol, KaMA IKOM. HAyK, AOUEHT AP T.10. Crenanosa

6) Ha 3aceaanvn METOAMYECKOR KOMWCCHM NO Hanpasnewwio 20.03.01 Texnocdepwan BeIONAcHOCTH,
nporoxon Ne 10 or 17.06,2021 Lsiasd

Npeaceparens MKH ~ 20,03.01, kxana. Guan. wayk, AOUEHT (o N.B. Kopxona

2, PaccmoTpen n 0A06peH BHOWHKHM IKCNEPTOM:

OreQy BO OMrMY Munaapasa Poccnm

3a8 Kadeapon XuMuK, .y’ r
aAoxrop Guon. Hayx, npodeccop ferd W Crenanosa

DBy BO OuI'MY
Munewuipasa Poccun

SABEPSHIO
1 110 WIMHNHCTPUTIIIO-
Breatpsoli patiore
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M3MEHEHUA U OOMNOJNIHEHUA

BenomMmocTb usamMeHeHuM

K ¢hoHAY OLleHOYHbIX CpeaAcTB yuye6Hon aucumnnnHbl 61.0.09 Xumus
B coctaBe OINOIM 20.03.01 TexHochepHasa 6e3onacHOCTb

Cpok,
C KOTOPOro
BBOAUTCS
N3MeHeHune

Homep 1N OCHOBHOE cofepiXaHne
N3MEHEHNST /N OONOSNHEHUSI

OTmeTKa
00 yTBEepXaeHUn/ cornacoBaHnn N3MeHeHUN

MHUUMaTop N3MEeHeHusA

pykoBoauTtens OOl
unm
npegcenatens MKH
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U3MEHEHUA N OONONHEHUA
K pabouen nporpamme gucumnnuHbl 51.0.09 Xumusna
B coctaBe OIOIM 20.03.01 TexHoccepHan 6e3o0nacHOCTb

BenomMmocTb usamMeHeHuM

NPUNOXEHUE 10

Ne 1 By oBHoBneHmit CopepaHne nameHeHuii, BHocumbix 8 OMONM OBocHosaHue
n/n N3MEHEeHWI
1
2
3
4
5
6
7
8
9
10
11
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