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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 TexHoccepHaa 6Ge3onacHOCTb, HanpaBneHHOCTb (Mpodunb) «besonacHocTb
XU3HeaesaTenbHOCTN B TeXxHocdepe».

1.2 CtaTtyc AUCLMNNINHBbI B y4eGHOM nnaHe:
- OTHOCUTCS K 0bsA3aTenbHOM YacTu 6noka 1 «Oucunnnuusl» OMOIT.
- AIBNSIETCS AUCLMNNVHON 06si3aTeNbHOM ANs U3ydeHust.

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

2. UENEBASA HAMPABJIEHHOCTb U NMIAHUPYEMbIE PE3YJIbTATbl OBYYEHUA NO ANCUUNNWHE.
JIOTMYECKUE U COOEPXATEJNIbHO-METOONYECKUE 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: Hay4yHO-UCCNEAOBAaTENbCKON;
aKcnepTHON, Haa30pHOWM " NHCMEKUMOHHO-ayaNTOPCKON; OpraHn3aunoHHO-yNPaBreHYECKON,
npeoycMoTpeHHbIX  begepanbHbiM — FOCY4ApCTBEHHbIM — OOpa3oBaTernbHbIM  CTaHAAPTOM  BbICLLErO
obpaszoBaHua (PrOC BO) no HanpaBneHuio nogrotoBku, a Takwke OIMOI BO yHuBepcuteTa, B pamkax
KOTOpoW nNpenodaéTcsa faHHas ANCUMNIUHA.

LUenb pucumnnuHbl  dopMMpOBaHME W MPOYHOE YCBOEHWE yHAAMEHTaNbHbIX 3HaHWM MO
TeopeTU4eckM OCHOBaM B 06MnacTvt XMMUW, CBOMCTBaM BaXXHENLLNX XUMUYECKUX NIEMEHTOB 1N UX COEANHEHUN;
OBrajeHne TEeXHUKON XUMMYECKOrO JKCNepuMeHTa C MOCNEeAyHLWUM NMPUMEHEHMEM MOSYYEHHbIX 3HaHUA U
HaBbLIKOB B MPOeCCHOHanbHOM OAeATENbHOCTN.

2.2 MNepeyeHb KomneTeHuun opmupyemMbix B pe3ynbTaTe OCBOEHUS Y4yeOHOWM
OAUCLIMNIIVHDI:
B pesynbraTe o0CBOEHMS AuCUMNNMHBLI  OOydalowmiics dorkeH obnagaTte  cnegylowmmu
KOMNeTEeHUNAMU:
KomneTteHuun,
B hopMupoBaHuU Koa u KomnoHeHTbl KOoMNeTeHUUN,
KOTOPbIX OpMUpYyeMble B pamMKax AaHHOW ANCLMNIUHBI
oTOop HavMeHoOBaHue copmupy P A Aanch
3afilencTBOBaHa (kak oXXugaembln pesynbTaTt ee 0CBOEHMS)
MHAuKaTopa
AUcUUNNnHa o
AOCTUXKEHU
BnageTb
KOMMETEHLUMN 3HaTb U yMeTb Aenatb
koA HavMeHoBaHue o HaBblkamu
noHnmaTb (oencrteoBaTb)
(MMeTb HaBbIKK)
1 2 3 4
YHuBepcanbHble KOMNeTeHUUn
YK- | CnocobeH Na-1yk., 3HaTb YMmeTb BnageTb
1 OCyLLEeCTBNATL AHanuanpyet cnocobbl aHanusmpoBsaTb MeTodamMu u
MOWCK, 3ajavy, BblAenss ee | peweHus 3ajayu, BblAensas | HaBblkaMu
KpUTUYeCKni 6a3zoBble nocTaBrieHHbIX | Ux ba3oBble aHanmsa
aHanus3 n CUHTe3 | cocTaBnsoLue, 3agad. COCTaBMsAOWME U | NMOCTaBMEHHbIX
Hdopmauuu, ocywecTBnseT OCYLLEeCTBMATb UX | 3adad, BblAeneHus
NPUMEHATb OEKOMMO3MLMIo OEKOMMOo3MLUuto. nx
CUCTEMHBIN 3agaum. 6a30BbIx
nogxod Ans COCTaBMALLMX W1

'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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peLieHns
NnocTaBMEeHHbIX
3agau.

OCYLLLECTBMNEHMS
NX AEKOMMNO3NLMMN.
NO-2yk1 3HaTb YmeTb BnapeTtb
Haxoant n MeToAbl HaxoauTb n MeToAamu u
KpUTUYECKM HaxoXaeHus n KpUTMYECKN HaBblkaMu Mo
aHanusunpyet aHanusa aHanuanpoBaThb HaXOXOEHUIo 1
MHopmaumio, WMHpopmauum, NHpopmaumto, KpUTMYECKOMY
Heobxogumyto ans HeobxoaMmon Heobxoanmyto aHanuay
peLlueHns Ans peleHus Ons peleHns MHopMauun,
NocTaBneHHOMN NoCTaBIIEHHbIX NocTaBfIEHHbIX HeobGxogumon ans
3agayn. 3agau. 3agau. peLueHns
NOCTaBIIEHHbIX
3agau.
MO-3yk1 3HaTb YmeTb Bnanetb
PaccmartpuBaet MeToabl NCcnonb3oBaTh HaBblkaMu
BO3MOXHbl€e paccMoTpeHus MeToAbl paccMOTpeHus
BapuaHTbl PELLEHNS | BO3MOXHbIX paccMoTpeHust BO3MOXHbIX
3a4ayn, oLeHuBas BapunaHToB BO3MOXHbIX BapMaHToOB
NX NOCTOMHCTBA U peLueHus BapMaHToOB peLLeHns 3agayu,
HegocTaTKu. 3agaun, pelleHust 3agayn, | oueHuBas ux
oLeHMnBas nx oLieHMBas nx JOCTOMHCTBA U
OOCTOMHCTBA U | JOCTOMHCTBA U HegoCTaTKu.
HeOoCTaTKu. HegoCTaTKu.
Na-4y.1 3HaTb YmeTb BnageTb
(pamMOTHO, NOrMYHO, | anropuT™m rpamoTHO, CNoCcoBHOCTbLIO
apryMeHTMpoBaHo dopMMPOBaHMSA | NOMMYHO U rpamoTHO,
dopmumpyeT CYyXOEHUN K apryMeHTMpoBaHO | NOrn4Ho,
CcoBCTBEHHbIE OLIEHOK. dopmynmnpoBaTb aprymeHTMpoBaHoO
CYXXOEHUS N OLIEHKN. cBoun dopmmpoBaTb
Otnnyaet dakTbl OT CcyXXaeHusi n cobCTBEHHbIE
MHEHUN, OLUEHKU, OTNMYasa | CYXOEHUS 1
NMHTepnpeTauun, dakTbl OT OLIEHKMN.
OLIEHOK U T.A. B WHTepnpeTauui.
paccyXaeHusix
OPYrux y4acTHUKOB
[eaTenbHOCTMU.
NO-5yk1 3HaTb YmeTb BnapgeTtb
Onpepenset n MeToAbl MCnonb30oBaTh HaBblkaMu
oueHnBaeT onpegeneHna n | metoapl onpegeneHusa n
nocnencTeus OoLeHnBaHus onpegenexHns un OLEeHNBaHNS
BO3MOXHbIX nocneacTeuii OLleHMBaHuS nocneacTeui
peLLeHnn 3agayn. BO3MOXHbIX nocneacTeui BO3MOXHbIX
peLueHun BO3MOXHbIX peLLeHUn 3agayn.
3agaun. peLLeHnn 3agayn.




2.3 OnucaHue nokasaTternied, KPUTEPUEB U LUKaJ OLeHMBAHUA B paMKaxX AUCLUNIIMHbI

YpoBHU cchopmmpoB

aHHOCTW KOMMEeTEeHUNN

KOMNeTeHUua He

CchopMUpOBaHa MWHUMarbHbIN cpeaHun BbICOKWI
OueHK/ cchopMMPOBAHHOCTU KOMNETEHLMIA
2 3 4 5
OueHka OueHka OueHka «xopowox OueHka «omnu4yHo»

« Heydoenemeopumenbﬁo»

«ydoenemeopumenb/-/o»

XapakTepuctmka ccpopMUPOBAHHOCT KOMMNETEHLIMK DopMbI 1
Whpekc u Koa MokasaTens KomneTeHuusi B NOMHOM CdopMrpoBaHHOCTb CdopMrpoBaHHOCTb CdhopMrpoBaHHOCTb cpeacTea
Ha3BaRMG VHAnKaTopa WHppkaTope OLIEHMBAHUA — 3HAHWS, Mepe He copmmupoBaHa. KOMneTeHLUum KOMMNETEHLWVW B LIESNIOM KOMMNETEHLN MOMHOCTLIO KOHTpONS
komneTenuyn | HOCTVXEHN KoMmneTeHunm YMEHNS, HaBbIKN VimetoLmxcst 3HaHUR, COOTBETCTBYET COOTBETCTBYET COOTBETCTBYET hopMUpoBaHus
koMneTerunn (Bnapenus) YMEHWIA U HaBbIKOB MUHUMAIbHBIM TpeGoBaHUsM. TpeGoBaHUsM. KOMMeTeHLMI
HeJoCTaToOYHO Anst TpeboBaHUAM. metoLwmxcs 3HaHwiA, metoLwmxcs 3HaHwi,
peLueHns NPakTUYecKnx Mmetomxcs 3HaHui, YMEHWI, HaBbIKOB U YMEHWN, HaBbIKOB U
(npodbeccuoHanbHbIX) YMEHWIA, HaBbIKOB B MOTMBaLMM B LiESIOM MOTMBaLMW B NOJTHOWM
3apay LierfioM AOCTaToOYHO AflS1 | AOCTaTOYHO ANs pPeLUeHnst Mepe [4OoCTaToqHO Afls
peLLeHns NPaKTUHEeCKX cTaH4apTHbIX peLUeHnsi CIOXHbIX
(npodbeccuoHanbHbIX) NpaKkTUYECKNX NpaKkTUYEeCKNX
3agad (npodbeccuoHanbHbIX) (npodbeccuoHanbHbIX)
3apad 3apad
KpvTepumn oueHvBaHusi
3HaTb Obyyvaromics He 3HaeT Obyvarowpmicsa 3HaeT Obyvatowmica csobogHo | Obyvarowmiics B YyebHoe
MonHoTta crnocobbl peleHns | crnocobebl pelieHnst | OCHOBHble crnocobbl | 3HaeT crnocobbl peLleHnst | COBEpLUEHCTBE 3HaeT noptgonuo.
3HaHWi nocTaBneHHbIX 3agad nocTaBreHHbIX 3aaay peLleHNsl NOCTaBMEHHbIX | MOCTaBMeHHbIX 3aaa4 cnocobbl peweHnst | Ok3aMeHaLMOHH
3apay nocTaBfieHHbIX 3agay ble BOMPOCHI.
YmeTb Obyvarowpmicsa He ymeeT Obyvarowmiica Obyvatowmica ponyckaet | Obyvatowmiics ymeeT YyebHoe
aHanuavMpoBaTb 3a4auu, | aHanusuMpoBaTb  3afauyu, | HeyBepeHHO ymeeT Mario3HaunTerbHbIe 4eTKo aHanuaupoBaTb nopTgonuo.
Hanuune Bbigensast ux 6asoBble | Bbigensss ux 6as3oBble | aHanu3MpoBaTb 3afayW, | HETOYHOCTW MpW aHanuse 3agauu, cBoboAHO | Jk3aMeHaUMOHH
YMEHMU COCTaBnsioLLmMe U cocTasnsoLme n | Bblgenss ux 6asosble | 3agay, BblAEnss ux | Bblgensis  ux  GasoBble ble BOMPOCHI.
OCYLLECTBNSATH ux | ocywecTBnsTb ux | cocraensioLme 6a3oBble CcOCTaBnsOWME | cocTaBnsoLme n
NO-1ykq [eKOMMNOo3nLMIo [eKoMMNo3nLmio M OCYLIeCTBMSATb WX | OCYLLECTBNSATb nx
[€KOMMNO3MLMI0 [EeKOMMNO3MLMI0
Bnapetb Obyuatowmics He | Obyvatowuiica Brnageet | OGydarowmicst BnageeT Ob6yuatowmiica  cBobogHO YyebHoe
MeToAaMu U HaBblkamu | BnageeT  MeToAamy W | OCHOBHbIMM METOAAMM U | OCHOBHbIMM MeTogamu W | BnageeT  MeTogamu nopTdonuo.
aHanusa HaBblkamu aHanusa | HaBblkamu aHanu3a | HaBblkamu aHanusa | HaBblkamu aHanusa | Jk3ameHauMOHH
VK-1 Hanuuve MOCTaBMEHHbIX  3a4ad, | NOCTaBMEHHbIX 3apad, | NocTaBreHHbIX 3adau NMoCTaBMEHHbIX 3agay, | NOCTaBMEHHbIX 3agay, ble BOMpOCHI.
HaBbIKOB BbIAENEHUs NX BblAeneHns ux 6a30Bbix BblAENEeHUs NX BbIAENEHUs NX
6a30BbIX COCTaBISAOLWMX | COCTaBAOLMX " 6a30BbIX COCTaBSOWMX U | 6a30BbIX COCTABMSIOLLMX U
1 OCYLLECTBNEHNSI OCYLLECTBNEHNS OCYLLIECTBIIEHUS] OCYLLECTBNEHNS]
MX AEKOMMO3ULMM VX AeKOMNo3nLmm MX AEKOMMO3ULMK VX AEKOMMOo3nNLMM
3HaTb O6yuvatoLumincst He 3HaeT O6yuatoLmiicst 3HaeT Ob6yuatowmiica  csobopHo | Obyuvatowmiics B YyebHoe
MeTOAbl HaXOXAEHUs U | MeTodbl HaxXOXOEHWS W | OCHOBHble MeToabl | 3HaeT MeToAbl | COBEPLUEHCTBE 3HAET nopTgonuo.
NonkoTa aHanusa I/IHvd)OpMaLlI/II/I, aHanusa @Hd)opmaumm, HaxXxOXOEHUs! U aHanu3a | HaxOXAEHUs W aHanu3a | MeTofbl HaxoXaeHuss U | Jk3aMeHauMOHH
SHaHWA HeobxoauMon ans | Heobxoaumoi ans VIH(bOpMaLWIMJ MHcpopmauMM: aHanusa @anopmaumm, ble BOMpOChI.
V-2 peLueHus peLleHnst MOoCTaBreHHbIX | Heobxoaumoi anst | Heobxoaumoi Aanst | Heobxoaumon ans
nocTaBreHHbIX 3agady 3agav peLLEeHNsi NOCTaBMNEHHbIX | PELleHUss MOCTaBMEHHbIX | PELUEHUS  MOCTaBMEHHbIX
3apay 3apav 3apay
Hanuune YmeTb ObyuatoLumincs He ymeeT Obyuatowmics Ob6yuvatowmiics ponyckaet | Obyvarowmiica ymeeT YyebHoe
YMEHMiA HaxoaWTb U KPUTUYECKM | HaxoaWTb U KPUTUYECKN ucnblTbIBaET ManosHauyuTensHble cBoboaoHO  HaxoauTb U nopTdonuo.
aHanusuMpoBaTb aHanuavMpoBaTtb 3aTpyAHEHWs Mpu HETOYHOCTM  HaxoAst U | KpUTUYECKM Ok3ameHaLUMOHH
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MHopmaumio, nHbopmaLmio, HaxoXaeHun W | KpUTUMYECKM  aHanuaupysi | aHanusupoBaTb ble BOMPOCHI.
HeobxoanmMyto ansa | Heobxoavmyto ONs | KpUTUYECKOM MHhopmauwmio, nHbopmaumio,
peLLeHNs NOCTaBMNEHHbIX | PeLUeHWs NOCTaBNEeHHbIX aHanmse nHdopmaumu, Heobxoanmyio ana | Heobxogvmyio ans
3agay 3agaq Heobxoanmon ONs | peLleHusi NOCTaBMNEeHHbIX peLLeHnst NoCTaBNEHHbIX
peLleHnsi NOCTaBMeHHbIX | 3aday 3agay
3agad
Bnapetb ObyyatoLmiics He | O6yvarowwmincs Obyvatowmiics  BrnageeT | Obyyarowmincs cBob6OAHO YuebHoe
MeToAaMu W HaBblkamu | BrageeT HeyBepeHHO BriageeT OCHOBHbIMW MeTod4amu W | BnageeT MeTogaMn  w” nopTdonuo.
NoO  HaxoXAEeHWo W | MEeToAAaMM M HaBbIKaMWM MO | METOAAaMW U HaBblkaMu | HaBblKaMu no | HaBblKamu Mo Ok3ameHaLMOoHH
Hanuune KPUTUYECKOMY aHanuay HaxoXaeHuo M| N0  HaxoXOEHW U | HaxoXOAeHWo N | HaxoXaeHuo " ble BOMPOCHI.
HABLIKOB vmdaopmaumv[, KpUTU4ECKOMY aHanmay KpUTU4ECKOMY aHanmay KPUTNYECKOMY aHanuay KpUTUYECKOMY aHanmay
Heobxoaumon ona | MHgopmaumu, MHopMaumu, MHdopMaumm, MHopMaLumK,
pELLEHUs NOCTaBMEHHbIX | HeEOGXoaMMOoNn ons | Heobxogumoi ons | Heobxogumon ons | Heobxogumoi ons
3agay pelleHnsi NOCTaBMIEHHbIX | PELUEeHUsi MOCTaBMEHHbIX | PEeLUeHUst MOCTaBMIEHHbIX | PeleHWs  NOCTaBreHHbIX
3agad 3agad 3agad 3agav
3Hatb OO6yyatoLumiics He 3HaeT Ob6yvatowmiica  cnabo | Obydatomiics ¢ | Obyuatowmiics B YuebHoe
MeTOAblI PACCMOTPEHUS! MeTOAbl pacCMOTPEHUs 3HaeT mMeToAbl | Mano3Ha4ynTenbHbIMK coBepLUeHCTBE 3HaeT nopTdonuo.
BO3MOXHbIX BapWaHTOB | BO3MOXHbIX  BapWaHTOB | pacCMOTPEHUsI HETOYHOCTAMM 3HaeT MeTOAbI PacCMOTPEHUs Ok3ameHaLMOoHH
MonHoTa peLueHus 3agayv, | pelleHus 3afayn, | BO3MOXHbLIX BapuaHTOB | MeTodbl paCCMOTPEHUS BO3MOXHbIX  BapuaHToB ble BOMPOCHI.
3HaHU oLeHuBas nx OLieHMBas X JOCTOMHCTBA | peLueHus 3agayv, | BO3MOXHbIX  BapuaHTOB | peLueHus 3agaum,
[OCTOMHCTBA n | 1 HegocTaTku oLieHuBas nx | pelueHus 3afjaun, | oueHuBas MX J4OCTOMHCTBA
HepgocTaTku [OCTOMHCTBA M | oueHMBasi UX JOCTOMHCTBA | M HeQoCTaTKu
HegocTaTkv 1 HegocTaTku
YmeTb Obyuatowmiicst He ymeeT Obyuvatowmics Ob6yuvatowmiics ymeeT Ob6yuvatowmiica  cBobogHO YyebHoe
ncnonb3oBaTth MeToabl ucnonb3oBaTh MeToabI ucnblTbIBaET ncnonb3oBaTb MeToabl ucnonb3yet mMeToAbl nopTdonuo.
paccmoTpeHus paccMoTpeHus 3aTpyAHeHus, paccmoTpeHus paccmoTpeHus Ok3ameHaLMOoHH
BO3MOXHbIX BapWaHTOB | BO3MOXHbIX  BapuaHTOB | MCMONb3ys MeToAbl BO3MOXHbIX ~ BapuaHTOB | BO3MOXHbIX  BapuaHTOB ble BOMPOCHI.
Hanuuve pelueHus 3agaun, peLleHust 3afjayn, | paccmoTpeHust peLueHus 3afjaun, | pelueHus 3agauu,
NA-3yk1 yMeHUI oLeHunBas UX | oueHMBas MX JOCTOMHCTBA | BO3MOXHbIX BapuaHTOB | OLEHMBAas UX AOCTOMHCTBA | OLeHMBas UX JOCTOMHCTBA
[OCTOMHCTBA n | 1 HepgocTaTku peLueHus 3agayum, | v HeJocTaTku 1 HepocTaTkn
HepgocTaTku oLieHuBas nx
[OCTOMHCTBA n
HegocTaTku
Bnapetb Ob6yuvatowmincs He | Obyyatowmncs OG6yuatowmiics Brageet Obyuatowumics B YyebHoe
HaBblkamu BrnageeT HaBblkamn | HeyBepeHHO Bnageet HaBblkaMy PaCCMOTPEHUS1 | COBEpLUEHCTBe BnageeT nopTdonuo.
paccmoTpeHus paccMoTpeHust HaBblkamu BO3MOXHbIX ~ BapWaHTOB | HaBblkaMW PacCMOTPEHUS Ok3ameHaUMOoHH
Hanuume BO3MOXHbIX BapuWaHTOB | BO3MOXHbIX  BapUaHTOB | pPacCMOTPEHUsI peLueHus 3afayn, | BO3MOXHbLIX  BapuaHTOB ble BOMPOCHI.
HABLIKOB peLueHus 3agayv, | pelueHus 3afayn, | BO3MOXHbIX BapWaHTOB | OLEHMBAast UX JOCTOMHCTBA | peLueHus 3agauu,
oLeHuBas nx OLleHMBas UX JOCTOMHCTBA | peLleHust 3agayv, | v HeJocTaTku OLleHMBas UX JOCTOMHCTBA
[OCTOMHCTBA W | 1 HepgocTaTku oLeHuBast nx 1 HepocTaTku
HepocTaTkn [OCTOMHCTBA n
HegocTaTku
3HaTb Obyyvaromics He 3HaeT Obyvatowmiica O6yvatowmncs 3HaeT Obyvarowmiica B YyebHoe
MonHoTa anroputm anroputm opMUpoBaHNst | AonyckaeT HETOYHOCTU anroput™ chopMUpOBaHUSI | COBEPLLEHCTBE 3HaeT noptdonuo.
SHAHWA d:)OpMI/IpOFaHVIFl CY>XOEHUIA 1 OLLEHOK B anroputMe | CyXIAEHWIA 1 OLEeHOK anroputm dopMUpoBaHMs | Ok3ameHaLMOHH
CYXXOEHWIA N OLLEHOK chopMUpOBaHUsi CY>XOEHWIA U OLLEHOK ble BOMPOCHI.
CY>XOEHUA 1 OLEHOK
NAO-4yk1 YwmeTb Obyuyarolmiics He ymeeT Obyuvarowmics Ob6yuvatowmiica gonyckaet | Obyuvatowwmiics YyebHoe
rpPaMoTHO, NMOFUYHO U rpPaMoTHO, MOMMYHO U ucnblTbIBAET He3HayuTesbHble rPaMoTHO, MOFUYHO U nopTdonuo.
Hanunuve aprymMeHT/poBaHo apryMeHTMpoBaHo 3aTpyAHeHus HETOYHOCTH, hOPMYNMPYS | apryMeHTUpoBaHO Ok3ameHaLMOoHH
YMEHUI hopmMynupoBaTb CBOU chopmynmpoBaTh CBOM chopmynupys ceou CBOW CYXXOEHUSI 1 OLEHKKN, | cbopmMynupyeT cBou ble BOMPOCHI.
CYXOEHUSI W OLEHKW, | CyXOEHWS UM OUEHKW, | CYXXOEHUS W OUeHKW, | oTnuyas haKTbl OT | CyXOeHVWss U OLEHKU,
oTnunyas oTnunyas dakThl OT | oTnmyaa  dakTbl  OT | MHTepnpeTauun oTnunyas hakThl ot
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akTbl OT | WHTepnpeTauumn MHTepnpeTauui MHTepnpeTauui
MHTEpnpeTauun
Bnapetb Obyuatowmics He | Obyyatowmincs Ob6yuvatowmiica  Bnageet | Obyvatowmiica csobogHo YyebHoe
CMOCOBHOCTHLIO Brnageet HEeYBEPEHHO  BrageeT | CMOCOBHOCTbI PaMOTHO, | BrageeT  CrocoBHOCTLIO nopTgonuo.
rpaMoTHO, TNOTMYHO, | CMOCOBHOCTLIO TPaMOTHO, | CMOCOGHOCTLIO NOTNYHO, rpaMoTHO, NOrMYHO, | JK3aMeHaLMOHH
Hanuune apryMeHT1poBaHo TNOTNYHO, rpaMoTHO, NOTMNYHO, | apryMeHTUpoBaHO apryMeHTUpoBaHo ble BONPOCHI.
HABLIKOB dopmupoBsatb aprymeHTMpoBaHo aprymeHTMpoBaHo dopmupoBatb dopmupoBaTb
CcobCTBEHHbIE dopmMmpoBaTtb dopmmpoBaTb CcobBCTBEHHbIE CYXXAEHNA N | coBCTBEHHbIE
CYXXAEHWS U OLEHKM COOCTBEHHbIE COOCTBEHHbIE OLLeHKMU, ponyckasi | CyXKAEHUS U OLEHKU
CYXOEHUSI U OLIEHKU CYXOEHUSI U OLIEHKU He3HayuTenbHble
HETOYHOCTYU
3HaTb ObyuyaroLumincst He 3HaeT Obyuvatowmics 3HaeT | Obyyatowmincs 3HaeT | Obyuvatowmiica B YyebHoe
MeToAbl onpeeneHns U | MeToabl onpeaeneHus u HeKkoTopble MeToAbl | OCHOBHblE MeToAbl | COBEpLUEHCTBE 3HaeT nopTgonuo.
MonHoTa OLeHMBaHUS OL€HMBaHUS MOCNeACTBUIA | onpeaeneHus un onpegenexHus n MeToAbl onpeaeneHns n 3OK3amMeHauMoHH
SHAHWA nocneacTeni BO3MOXHbIX peLleHnin | oLeHnBaHUS OLleHMBaHUS MOCNeACTBUIA | OLeHWBaHUSA MOCNeacTBUN ble BONPOCHI.
BO3MOXHbIX  pelleHun | 3agayv nocneacTeui BO3MOXHbIX peLleHnn | BO3MOXHbIX peLueHun
3agaun BO3MOXHbIX  PEeLUeHui | 3agaun 3aga4n
3aga4n
Obyvarowmiica YyebHoe
YmeTb o uCnblTbiBAET OOGyvatowmiics gonyckaet o noptdponuo.
Obyuatolmiics He ymeeT Y w Hory Obyuvatowmicss  cBobogHO pTd
1cnonb3oBaTb MeToabl 3aTpyaHeHus, He3HayuTenbHble 3OK3ameHaUMoHH
MCrorb30BaTb MeToabl ncnonb3yet mMeToabl
onpegenexus " MCMonb3ys MeToapl HETOYHOCTM,  UCMOMNb3ys bl BOMPOCHI.
Hanuuve onpeaeneHns " onpeaeneHus "
MIO-5yk1 o OLeHMBaHUS _ | onpeaeneHus M | metogbl onpegeneHvst u o
YMeHWI o OLEeHMBaHUS NocneacTeumn _ | oueHuBaHua nocnepcTeuin
nocneacTeui _ | oueHuBaHus OLeHMBaHUS nocneacTeui o
BO3MOXHbIX peLueHun . _ | BO3MOXHbIX peLueHui
BO3MOXHbIX sanaum nocneacTeumn BO3MOXHbIX peLueHuin sanaum
peLueHnin 3agaymn BO3MOXHbIX  PEeLUeHui | 3agaun
3aga4n
o Obyvarowmiica . o YyebHoe
Bnapetb Obyuatowmics He Y - Ob6yuatowmiics BrageeT Obyuvatowmicss  cBobogHO
HeyBepEHHO BrageeT noptdponuo.
HaBblkamu onpegernexHvs | BrageeT HaBblkaMu OCHOBHbIMM HaBblkamu | Bnageet HaBblkaMu
HaBblkamy onpeaerneHus Ok3aMeHaUMOHH
Hanuuve " OLEHNBaHUSA | onpeaeneHus u onpeaenexus un onpeaeneHns u
o _ | wm OLleHMBaHUSA . . bl BOMpPOChHI.
HaBbIKOB nocneacTeui OLEeHMBaHUS MocneacTeun nocneacTauii OLeHMBaHUS! MOCMEeACTBUM | OLeHUBaHUS MOCNeacTBUi
BO3MOXHbIX  pELUEHUA | BO3MOXHbIX peLueHui .| BO3MOXHbIX peLleHnin | BO3MOXHbIX peLueHuin
3agaun 3agaum BOSMOXHEIX  peLueHin 3agauv 3agauv
3agauvm




2.4 Ilornyeckue mn copgepxaTternibHble B3aUMOCBA3N AUNCUUNTINHDBI C

ApYyrMmMu aucuunivHamMm v npaktukamm B coctase OOl

OvcumnnuHbl, NPakTUKU*, Ha KOTopble onupaeTcs
coaep)xaHve AaHHOW AUCLMMNHBI

NHaeke n
HanMeHOBaHue

MepeyeHb TpeboBaHwuiA,
CHOPMMPOBAHHBIX B XO4€ U3y4eHNs
npeaLecTBYHOLWMX
(B MOAanbLHOCTW «3HaTb U
NoHUMaTb», KYMeTb AenaTtby,
«BageTb HaBblKAMUY)

MHOekc n HanmeHoBaHue
ONCUUNMMH, NPaKTUK, AN
KOTOPbIX coaepkaHue
[aHHON OUCLMNINHBI
BbICTYyMaeT OCHOBOM

MHOeKe 1 HaumeHoBaHue
OVCUUNIVH, NPaKTUK, C
KOTOpPbIMW AaHHas
AvcuMnnMHa ocBamBaeTcs
napannenbHo B xoae
oOHOro ceMecTpa

Kypc xvmun B 3HaTb: 51.8.0B.01.01 B51.0.06 Buicwias
obbeme, -OCHOBHblE€ 3aKOHbl U MNOHATUSA | NHCTpyMeHTanbHbIe MaTemaTuka
npegycMOTPEHHOM | XUMUMU; meTtoabl uccnegoanHusa | 651.0.07
rocy4apCTBeHHbIM | -UMETb npeacTaBneHus O | NpMpoaHbIX cpeq NHdopmaumnoHHble
obpasoBaTtenbHbIM | CTPOEHUM aTtoma n | b1.B.AB.01.02 ®usumko- | TexHonormm
cTaHgapTom nepnoanyeckomn CUCTEME | XMMUYECKMe metoabl | 61.0.12 Uctopus
cpegHero anemeHtoB [./. MeHgeneeBa; N3MepeHnin N aHannaa (nctopusa Poccuum,
(monHoro) obuero | -pacTBopbl U NX CBONCTBA; b1.B.12 NcTouHumkn | obwasa nctopwms)
obpa3zoBaHus - TUMNbl OKUCINTESBHO- 3arpsis3HeHus cpeapl | B1.0.14 3konorusa
(6asoBbIn BOCCTaHOBUTENbHbIX peakuni; obutaHus
YPOBEHB). -OCHOBHbl€ 3aKOHOMEPHOCTH 61.0.22

NPOTEKAHUSA XMMUYECKUX Mpupogononb3oBaHue

peakuui;

-Knaccudmkaumio,

HOMEHKNaTypy, OCHOBHbIE

CBOWCTBA, CNocobbl NONy4YeHUs n
NPUMEHEHNsI  OpraHUYeckux U
HeopraHM4yecknx BELLECTB.

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

2.5 ®opmMbl METOAUYECKUX B3aUMOCBA3eN ANCLUNINHBI C APYTMMU AUCLUUNTIMHAMU 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 paboyen NnporpamMmmbl NPeaLleCcTBYOLLEN AMCLMNINHBI BEAYLLUM NpenogaBaTenemM
nocnegyowen QUCUNNIvHbI;

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

— yyacTue Begyllero npenogasaTens nocneayloLen ANCUMninHbl B npoueaype npuéma ak3ameHa
no npeabiagyLien.

2.6 CouymanbHO-BOCNUTaTENbHbIN KOMMNOHEHT AUCLUNIIUHDI

B ycnoBusix co3gaHHOM BY3OM COLMOKYNbTYPHOW cpedbl B pes3ynbTate M3ydeHust AUCLUNIUHBIL
OPMUPYIOTCA MUPOBO33PEHME WU LIEHHOCTHbIE OpPUEHTaUUM OBy4YaloLUXCS; MHTENNeKTyanbHblE YMEHUS,
Hay4yHOE MbILLNEHNE; CMOCOBHOCTbL UCMOMb30BaTh MOMyYEHHbIE paHee 3HaHWUsSl, YMEHUS, HABbIKW, pa3BuUTUe
TBOPYECKMX Ha4arl.

BocnuTatenbHble 3agayn peanusyoTcs B npolecce obLieHnss npenogaeartens ¢ obyvatowmmumcs, B
NCMNONb30BaHNM aKTUBHBLIX METOLOB 0By4eHust, NObYKaaloLWmMxX oOy4atoLwmxcst NPosiBUTL cebs B COBMECTHOWN
OEeATENbHOCTU, MNPUHATL OLEHOYHOoe peleHne. KonnekTuBHble Buabl OEATENbHOCTU  Cnoco6CTBYOT
NpMOOpPETEHNI0 HAaBLIKOB PaboTbl B KOMMEKTUBE, YMEHUS ynpaBreHusi Konnektueom. CamocTtosTenbHas
pabota crnocobcTByeT BblpaboTke y obydarowmxcs CnocobHOCTU MPUHUMATL pPEeLleHNe U HaBbIKOB
CaMOKOHTPONS.

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

1) apanTauuto W BcTpavBaHuMe oOOyvalowmuxca B OOLWECTBEHHy >u3Hb BY3a, ykpennenue
MEXITMYHOCTHbIX CBSI3EN N YBEPEHHOCTW B NPaBUibHOCTW BbIGpaHHOM npodeccuy;

2) npoBedeHWe CUCTEMATMYeCcKOW W LeneHanpaBneHHOW NpodopUEHTaLMOHHON
dopMMpoBaHME TBOPYECKOrO, CO3HATENbHOMO OTHOLUEHUS K TPYAY;

3) hopmmpoBaHue oBLLEKYNBTYPHBLIX KOMMNETEHLNIA, YKPENNEHUe NUYHBIX U FPYnnoBbiX LIEHHOCTEN,
006LLIECTBEHHBIX LLEHHOCTEN, LLEHHOCTU HEMNpPepbIBHOro 06pa3oBaHus;

4) rpaxkgaHcKo-npaBoOBOe BOCMUTAHUE JINYHOCTMU;

paboThl,




5) natpuoTuyeckoe BOCMUTaHME oby4varoLmMxcs, OpPMUPOBaAHME MOAeNn npodeccuoHansHoM
3TVIKW, KYNbTYpbl 3KOHOMWUYECKOTO MbILLIEHUS], 4EeNTOBOro obLeHus.

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

3. CTPYKTYPA U TPYAOEMKOCTb YYEEHOU AUCLUNNUHBI

OvcumnnuHa nayvaetcsa B 1 cemectpe 1 kypca.

MpogomxkntensHOCTb cemecTpa 18 4/6 Hepenb ANst OYHO-3a04HON HOPMBI.

Peanusaums gucumnnmHbl No OYHO-3a04YHOW hOpMe OBYyYeHUs OCYLLECTBMASIETCS C YaCTUYHbIM
NPUMEHEHNEM 3NEKTPOHHOIO 06y4eHMa U OUCTAHLMOHHbBIX 06pa3oBaTenbHbIX TEXHONOMA.

TpygoemkocTb, Yac B ayA./
¢ npumeHerveM 90, OOT, yac

Bug yyebHown paboTbl cemecTp, Kypc*
0YHO-3a04Hasa opma 3ao04Hasa opma
1 cemecTtp 1 kypc
1. AyauTopHble 3aHATUSA, BCEro 24/12 2 14
- NeKkumnn 4/12 2 6
- NpaKTUYeckne 3aHATUS (BKIOYasi ceMUHaphbl) - - -
- nabopaTopHble paboTbl 20/- - 8
2. BHeayauTopHas akageMuyeckas paborta 72 34 85
2.1 PukcMpoBaHHble BUAblI BHEAayAUTOPHbIX CAMOCTOATENbHbIX
paborT:

BbinonHeHne 1 coava/zalmra MHAMBUAYanbHOro/rpynnoBoro
3agaHus B Buge**

- MHOMBMAOyanbHblEe 3a4aHWUst MO Temam 24 15 20
2.2 CamocTtosiTenbHOe N3y4yeHme TeM/BONpPoOCcoB NporpaMmbl 28 34 37
2.3 CamonoparotoBka K ayauTOPHbIM 3aHATUAM 10 - 8

2.4 CamonoaroToBKa K y4yacTuUio U yd4actme B KOHTPOJIbHO-
OLeHO4YHbIX MeponpuAaTUAX, NPOBOANMbIX B paMKax TEeKyLlero

KOHTPOSS OCBOEHMWS ANCLMMNIIHBI (3@ UCK/THOYEeHUEeM YyYMEHHBIX 8 10 ) >
nn. 2.1—2.2):
3. MogroTtoBKa U caaya 3Kk3aMeHa Mo UToram OCBOEeHUA 36 9
AUCLUNIUHBI
. Yachbl 144 144
OBLUAS{ TpynoeMKOCTb AUCLUMNIIVHDI: 3aveTHbIE SANAVLE! 7 2

lMpumeyaHue:

* — ceMecmp — ANl O4HON Y OYHO-3304HON (HOPMbI OBYHEHUS, KypC — AN 3a04HON POpMbl OBYHEHUS;

** — KP/KI, pedeparta/acce/npe3eHTaummn, KOHTPOrbHOM paboThl (4ns 06yvatowmxcsa 3ao4Hom hopMbl 00y4eHKs), pacyeTHo-
rpadunyeckon (pacyeTHo-aHanMTNYeCckon) 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
pacnpegerneHve no sugam y4yeGHoii

paboThbl, Yac, B T.4. C npumeHeHnem 30, = <
OOT, yac = a5
13 Q.
AyautopHas BAPC C o= <o d
9 © =0 S5 ®
paboTta/OHnanH-paboTa JoIs| 38a
Homep v HanmeHoBaHWe 3aHATUS 3 ST 52z
pasgena AMCLMMIMHGI. o 2 g 25 E Iz
YKpyrnHeHHble TeMbl pasgena & o~| ¢ g 1> E so¢2
=l o s |23 = o T = | o2owm| 22F
te) = = Q9 Q et m 2 O3 2 S o
[¢) ) =l ) o [} oX |6 aCE S =
o = T8 = o s Z 353
I () ™ © o S0 E 3o8&
S lEB| & 3] S g °
® O O = >
oa ©
c = ©
2 3 4 5 6 7 8 9 10
O4yHo-3a04HanA hopma obyyeHus
OcHo8Hble MOHAMUS U 3aKOHbI XUMULU.
Knaccudbukayusi Heop2aHU4eCcKUx 8 2/4 -/4 2/- 2
coeOuHeHUd.
- Tect YK-1
1.1 OcHOBHbIe Knacchbl 5 5 2/2 2 o/ 1
HeopraHNYeCcKUX COEAMHEHU.
1.2 KoMmnnekcHble coeanHeHus. 3 -/2 -I2 - 1
CmpoeHue geujecmea. 3 - - - 3
2.1 CtpoeHue atoma. lNepuoguyeckui
3aKOH M Nepuoamyeckas cuctema _ Tect VK1
XnUMmyeckux anemenTos .M. 3 - - - 3
MeHnpeneesa.
2.2 Tynbl XAMUYECKNX CBA3EN.
O6uwue 3akoHoMepHoCcMU 5 7 2/2 2 o/ 3
IPOMeKaHuUsi XUMUYECKUX peakyud.
3.1 OCHOBbI TEPMOANHAMMKN.
OHepreTrka XMMUYECKNX peakLUui. - Tect YK-1
7 2/2 -2 21/- 3
3.2 XvMmun4yeckasi KNHeTuKa 1
paBHOBeECKE.
Pacmeopebi. 23 4/4 -/4 4/- 15
4.1 Obwas xapaKktepuctuka
pacTBopoB. CNocobbl BbipaXXeHNst 14 2/2 -2 2/- 10 8 n3-1
KOHLEHTpaLun pacTBOpPOB. - Tecr YK-1
4.2 PacTtBOpbl 3NEKTPONNTOB.
6 2/2 -2 2/- 2
OnekTponuTMyeckas anccoumaumsi.
4.3. T'mgponus conew. 3 - - - 3
BOnekmpoxumuyeckue rnpoueccsI. 20 2/2 -2 2/- 16
5.1 OkucnutensbHo-
BOCCTaAHOBUTESbHbIE NPOLECChI. 13 212 12 - 2k 9 8 n3-2 YK-1
5.2 NanbBaHUYECKUI 3NIEMEHT. 7 ) ) ) Tect
Onektponus. Kopposns meTannos.
OcHo8bI aHanumu4eckol Xumuu. 16 8/- 2/- 6/- 8
6.1 KayeCTBEHHbI XMUYECKUIA 7 o). ) o/ 5
aHanua. - Tect YK-1
6.2 KonnyecTBEHHbIN XMMUYECKNI
ananus. 9 6 21/- 4/- 3
OcHOo8bI op2aHu4YecKol Xumuu. 31 6/- 2/- 4/- 25
7.1 OCHOBbI CTPOEHUSI OPraHNYEeCKUX
coeauHeHN. Tunbl XMMUYECKNX
peakuunin B OpraHM4eckon XumMmm. 13 4/- 2/- 2/- 9 8 n3-3
Knaccudukauusa n HomeHknaTypa - Tect YK-1
OpraHNyYecKkUX COeUHEHNN.
7.2 Yrnesogopogbl.
7.3 ®yHKUMOHaNbHbIE NPOU3BOAHbLIE 12 2/- - 2/- 10
yrneBogopOAoB.




7.4 BbICOKOMONEKYNAPHbIE

opraHuyeckne coegmHeHus 6 - - - 6
(MpupoaHble, CUHTETUYECKNE).
[MpomexyToyHas atTecTtauus 36 X x x x x Ok3aMeH
MToro no gncumnnuHe 144 24/12 | 4/12 - 20/- 72
3aoyHasa hopma obyyeHusn
OCHOBHbIE MOHAMUS U 3aKOHbI XUMUU.
Knaccugbukayusi Heop2aHuU4eCcKux 16 4 2 2 12
coeduHeHUud.
- Tect YK-1
1.1 OcHoBHbI€e Knacchl § 11 4 2 2 7
HEOPraHN4YecKknx CoOeanNHEHUN.
1.2 KomnnekcHble coeanHEeHMs. 5 - - - 5
CmpoeHue seujecmea. 7 - - - 7
2.1 CtpoeHune aToma. lNeprognyeckun
3aKOH U nepuoguyeckasi cuctema _ Tect VK-1
Xnmmyeckux anemenTos O.U. 7 - - - 7
MeHnpeneesBa.
2.2 Tvinbl XUMNYECKNX CBA3EN.
Obwue 3aKkoHOMepHOCMU 5 12 > > ; 10
rPOMeKaHUs1 XUMUYECKUX peakyud.
3.1 OcHOBbI TEPMOAMHAMMUKMN. 5 _ Tect VK-1
OHepreTnka XMMUYECKNUX peakLuii.
12 2 2 - 10
3.2 XuMmnyeckas KNHeTuka n
paBHOBECHE.
Pacmeopel. 17 2 2 - 15
4.1 Obwas xapakrtepucTuka
pacTBopoB. CNOcoObl BbipaXXeHns
KOHLEHTpauumn pacTBOpOB. 15 2 2 - - 13 Tect YK-1
4.2 PacTtBOpbl 3N1EKTPOSNTOB.
AnekTponuTtnyeckas guccoumnaums.
4.3. T'vaponuns conemn. 2 - - - 2
Onekmpoxumu4yeckue rnpoueccsI. 22 2 2 18
5.1 OkucnurtenbHo- 11 4 2 2 7
BOCCTaHOBUTENbHbIE MPOLECCHI. - Tect YK-1
5.2 NanbBaHNYECKUIA 3NEMEHT.
AnekTponua. Kopposus metanmnos. 11 ) ) . 11
OcHo8bI aHanUMU4YeCcKol XUumuu. 26 2 - 2 24
6.1 KayecTBEeHHbI XUMUYECKNIN
10 - - - 10
aHanma. - Tect YK-1
6.2 Konn4ecTBEHHbIN XUMUYECKNIA 16 2 ) 2 14
aHanms.
OcHo8bI op2aHu4ecKol Xumuu. 35 - 33
7.1 OCHOBbI CTPOEHUSI OpraHNYecKmx
coeanHeHun. Tunbl XMMUYECKNX
peakunin B OpraHMyYeckon XumMmm. 13 ) ) 2 11
Knaccudukaums, HoMeHknaTtypa u
N30MEpUsS OpPraHNYecKmnx
COeaVHEHNI. - Tect YK-1
7.2 YrneBogopogbl.
7.3 ®yHKUMOHaNbHbIE NPOU3BOAHbIE 16 - - - 16
yrneBogopOAoB.
7.4 BbICOKOMONEKYNAPHbIe
opraHuyeckne coeguMHeHus 6 - - - 6
(npuvpogHble, CUHTETUYECKUE).
[pomexyToyHas atTectauus 9 X X X X X OKk3aMeH
WToro no gucumnnuHe 144 16 8 - 8 119 |
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4.2 JleKUMOHHbIN KypC.
MpuMepHbIM TeMaTUYECKMIA NaH YTeHUs NeKLuMin No pasaenam AUCLUNIIUHbI

pasgena

nekunn

Tema nekummn. OCHOBHbIE BONpPOCHI
TEeMb|

TpyaooemkocTb No
pasgeny, yac, B T.u.
c 90, Aot

B aya. / oHnawH-
paboTta

MpumeHsemble
WHTEpPaKTMBHbIE (DOPMbI
o6y4yeHus, B T.4. BUabI
OHNalH- B3auMoaeNCcTBus
unu cpegctea 90

O4HO-
3ao04Had

dopma

3a04Has
¢opma

OHNamH-

B ayauTopun pabora

[EnY

N

3

4

5

6 7

Tema: OCHOBHbIE MOHAMUS U 3aKOHbI
xumuu. OCHOBHbIe Knacchl
HeopaaHUYeCKUX coeQuHeHUU.

1. Knaccudvkaums 1 HomeHknaTtypa
HeopraHM4YeCckUx COeAUHEHNA.

2. OcHoBHbIe cnocobbl NoNy4YeHUs 1
XMMUYECKME CBOMCTBA OKCMAOB,
OCHOBaHMWIN, KNCNOT 1 COMen.

Nekyus-
BebnHap

Tema: KomnneKkcHble cOeOUHEHUS.

1. CTpoeHune KOMMIEKCHbIX
coefMHeHW (OCHOBHbIE MONOXEHNsI
KOOPANHALMOHHON Teopuu).

2. Knaccudmkaums, HoMeHknatypa u
N30MepUst KOMMITEKCHbIX COeAUHEHWN.

3. KonnuyecTtBeHHble XxapaKTepucTUKu
KOMMSIEKCHbIX COEANHEHUI (KOHCTaHTa
HEeCTOMKOCTU, KOHCTaHTa
YCTONYMBOCTH).

Nekuyus-
BebnHap

Tema: OcHo8bl mepMOOUHaMUKU.
OHepreTrka XMMUYECKNX peakLmi.
Pacyembi Mo mepmMoxumu4ecKum
ypasHeHUsIM.

1. TepmognHamnyeckas cuctema.
N3meHeHne TepMognHamMmnyecknx
YHKUMIA NPY XUMUYECKMX MPOLIecCax.

2. [NepBbii 1 BTOPOW 3aKOHbI
TEPMOANHAMMKN.

Tema: Xumudeckasi KuHemuka u
pasHoeecue.

1. FomMOreHHbIe 1 reTeporeHHbIe
Xvmuyeckne npoueccobl. CKopocTb 1
MeXxaHu3M peakuni. 3aBUCUMOCTb
CKOPOCTW peaKuuii OT pas3nnyHbIX
akTopos. [Npasuno BaHT-MNodda.

2. XvMu4yeckoe paBHOBECHE.
KoHcTaHTa XMMW4eCKoro paBHOBECHS.
CwmeLleHne XMMU4ecKoro paBHOBeCHS.
MpuHumn e -laTtenbe.

- Nekuyus-
BebnHap

Tema: Obwas xapakmepucmuka
pacmeopos. Criocobbl 8bipaxeHust
KOHUeHmpayuu pacmeopos.

1. Tvnbl pacTBOpOB. [AncnepcHole
cuctembl. KonnonaHble 1 UCTUHHbIE
pacTBOpbl. PacTBOPMMOCTL BELLECTB,
3HepreTnyeckumn acpdekt
pacTBOpPEHMS.

2. Cnocobbl BbipaXeHus coctaBa
pacTBOpOB.

Tema: Pacmeopb! 371eKmpoaumos.
Bnekmponumuyeckasi duccoyuayus.

1. CBoiicTBa BOAHbLIX PACTBOPOB
3neKTponuToB. Teopus
3MEKTPONUTUYECKON AnccoLumaumm.
KonuyecTeeHHble XapaKTepuUcTMKu
npouecca guccounaumm, 3aBUCMMOCTb
OT PasfnYyHbIX (aKTOPOB.

Nekuyus-
- BebuHap

Nekyus-
BebnHap
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2. AnekTponuTnyeckas auccoumaums
BOAbl, MOHHOE NPOU3BEAEHNE BOAbI,
BOAOpPOAHbIN (pH) M rMApOKCUNBHBIN
(pOH) nokasartenu.

Tema: OkucnumessHo-
80CcCmaHos8umelsibHble npoyecckl.

1. Knaccudukaums okncnmtenbHo-
BOCCTaHOBUTENbHbIX peakuuin (OBP).
CocraBnieHve ypaBHeHuii. MeTtoa
nonypeakuun. BaxHenwne
OKUCNUTENW N BOCCTAHOBUTENMU.

2. Cnoco6sbl ypaBHuBaHua OB
peakuuii: MeTog 3NeKTPOHHOro
H6anaHca, MeTo nonypeakuui.

3. BnnsHue cpeabl Ha npoTekaHue
OBP.

Nekyus-
BebuHap

Tema: KonuyecmeeHHbIlU XuMu4yeckul
aHasnus.

1. TuTpumMeTprYEeCKnii aHanms.
OCHOBHbIE MOHATUSA N pacyeTHbIEe

opmynbl.

2. MeToq HenTpanuaauuu.
KomnnekcoHomeTpus.

Nekuus-
2/- - BM3yanusaums

Tema: OcHO8bI OpeaHU4YecKoU XUumMuu.

1. OCHOBbI CTPOEHUSI OpraHNYeCcKmX
coeguHeHun

2. Knaccudukaums, HoMeHknartypa u
N30MepUs OPraHNYEeCKNX COEaNHEHWI.

3. Tvnbl XMMUYECKNX peakumi B
OpraHM4YecKom XMMuun.

Jlekumnsi-
BM3yanusaums

2/- -

O6Las TpyA0EeMKOCTb NEKLMOHHOTO Kypca

4/12 8 X

Bcero nekunii no gucunnnune: | 16/8

vac.

M3 HMX B MHTEpaKTMBHOM hopMme:

16/8
yac.

- OYHO-3a04Hast hopma obyyeHus 16

Yac.

- OYHO-3a04Has popma 0byyeHus

16
yac.

- 3a04Has hopma 0byyeHus 8

Yac.

- 3a04Has popma obyyeHus

4ac.

lMpumeyvaHus:

- MaTepuanbHo-TeXHUYeckoe obecneveHne NeKLMOHHOro Kypca — cM. MpunoxeHue 6;
- obecneyeHre NEKUMOHHOIO Kypca y4ebHol, yuebHO-MeToAMYEeCcKon NUTepaTypon U NHLIMU BUBNMOTEYHO-MHDOPMALIMOHHBIMM
pecypcamu 1 cpefcTBamu obecnevyeHns obpasoBaTensHOro npotecca — cM. Mpunoxenust 1 m 2.
Bo3MoxHble BuAbl OHMNAaNH-B3aMMOAEWCTBUA MNpeAcTaBreHb
NpoBOAMMBIX MyTEM HEMOCPeACTBEHHOr0 B3auMOZENCTBUS neparorndeckoro paboTHuka € obyvalowmmcs, npu peanusauyum
obpasoBaTernbHbIX MPOrpaMM UMM MX YacTell C NPUMEHEHWEM 3MEKTPOHHOro OByYeHWs, AUCTaHLUMOHHbIX 0OpasoBaTenbHbIX

TexHonorni B Pr60Y BO Omckuin FAY

B I'Iopﬂ,u,Ke onpefeneHna COOTHOLIEeHUA obbema 3aHsaTUN,

4.3 MpuMepHbIXA TeMaTUYeCKUA NNaH NPaKkTU4YeCKNX 3aHATUN

no pasgenam ANCUUNMIINHDbI

He NpegyCMOTpPEeHbl Y4eOHbIM NIaHOM
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4.4 JlabopaTopHbIN NPAKTUKYM.

MpumepHbIN TeMaTUYECKUIM NJ1aH NabopaToOpPHbIX 3aHATUI NO pasaerniaMm QUCLMUNIINHBI

TpynoemkocTb
JIP,uvac/c
Ne ’ Ceasb c BAPC
npUMeHeHnemM
30, AO0T, yac
e -
© = QF MpumeHsemble
X [*N
z © o I a g WHTEPAaKTUBHbIE
o o s 3 E o | cdopmbl 0byyeHus, B
Tema nabopaTtopHon paboTbl g o o 2 o2 o
o = o g c @ T.4. BUObI OHMNANH-
o | % x © 52 o £, | 58| Bsanmopenctaus unu
o [o2] o I [ = Q7 F I
g5 = Z ®© o0 E o cpeactea 30 *
o ® F | To ©9
® o | @ o5
T © c = I >
J o ©
(o] s o O
= ™I
o o
1 2 3 4 5 6 7 8 9
Cnocobbl MOMy4YeHUs ©  XMMUYECKME
1] 1 1 [cBOMCTBa OKCUAOB, OCHOBAHWN, KUCAOT U 2/- 2 + - Yy4eGHoe nopTchonmo
conen.
OHepreTrka XMMUYECKNX peakLui.
3 2 2 |3aBMCMMOCTb  CKOPOCTU  XMMMWYECKMX 2/- - + B YyebHoe nopTtdonmo
€aKLUMM OT pasnnYHbIX GaKTOpPOB.
MpuroTtoBneHne pacteopoB. Cnocobbl -
3 3 P P P 2/- - + YyebHoe nopTtdonmo
4 Bblpa)XEHMS KOHLEHTpaLun pacTBOPOB.
MoHoOOMeEHHbIE peakuun B pacTBopax -
4 4 peaku P P 2/- - + YyebHoe nopTtdonmo
PNEKTPONNTOB
OKncnNUTENBHO-BOCCTAHOBUTENbBHbIE -
5 5 5 2/ 2 + YyebHoe noptdonmo
eakuun.
KayecTBeHHbIE eaKkUMn  OTKPbITUS -
6 6 peaky P 2/- - + YyebHoe noptdonmo
KaTMOHOB U aHVMOHOB.
CtaHgapTusaumsa pacTtBopa  KUCIOTbI.
6 7 7 |OnpepeneHve COAEPXaHWUst LLENoYn B 2/- - + B YyebHoe noptdonmo
acTBOpE.
CranpapTusaumsa pactBopa Tpunoxa b. -
8 8 Aap A p pa Tp 2/- 2 + YyebHoe noptdonmo
Onpegenexue xecTtkoctn H,0.
Knaccndukaumsa, HomeHknatypa 7] -
9 9 tpukauy ypa, 2/- 2 + YyebHoe noptdonmo
M30MepuUs OPraHNYECKUX COEaNHEHUIA.
7 KayecTBeHHble peakuun Ha
10 | 10 [byHKUMOHAmMbHbIE TPYNMbl OpraHU4YecKux 2/- - + B YyebHoe noptdonmo
icoeNHEeHNN.
Wtoro O6was TpynoemkocTb JIP
P 10/4 tias ThyA 20/- 8 X

Bo3moxHble B1abl OHNaviH-B3anMOAENCTBUSA nNpeacTaBneHbl B Mopsake onpefeneHns COOTHOLEHUst o0bemMa 3aHATUI, NPOBOANMBIX
nyTeM HenocpeAcTBEHHOro B3auUMOAENCTBUS Nejarornyeckoro paboTHuKa c obydarommcs, npu peanusauum obpasoBaTenbHbIX
nporpaMMm Unu Ux Yacten C MPYMEHEHUEM 3MEeKTPOHHOro 0byyeHus, OUCTaHUMOHHBIX obpasoBaTenbHbix TexHonoruii B ®rb0Y BO

Owmckun MAY

lMpumeyvaHus:

- MaTepuanbHO-TexHUYeckoe oGecrneyeHne nabopaTopHOro NpakTukyma — cM. MpunoxeHue 6;
- obecneyeHne nabopaTopHOro NpakTukyma y4ebHon, y4ebHo-MeToaMYecKon NuTepaTypoit 1 NHbIMKU BUBIMOTEYHO-
MH(OPMaLIMOHHBIMI pecypcamMu U cpeacTeamu obecneyeHnst o6pa3oBaTenbHoro npotecca — cM. Mpunoxexus 1 1 2.
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5 NMPOrPAMMA BHEAYOUTOPHOW AKALEMUYECKOW PABOTbI
OBYYAIOLLKUXCA NO ANCLUNNUHE

5.1 ®dukcupoBaHHbIe BUAbI BHEAyAUTOPHbIX CAMOCTOATENbHbLIX paboT

5.1.1 BbinonHeHune 1 3awmta KypcoBOro npoeKta no AUCLMNInHe
He npegycMoTpeH y4eOHbIM N1aHOM
5.1.2 BbInonHeHue n caavya uHAMBUAYanNbHOro 3afaHus
5.1.2.1 Mecmo vHauBUAYyanLHOro 3agaHusa 6 cmpykmype OucyunyiuHbl

Pasaenb! AUCUMNNMHBI, OCBOEHNE KOTOPbIX
06y4aloLLMMMCS COMPOBOXOAETCA UMK

KomneTeHumn, opMmpoBaHme/pasBuTme KOTopbixX
3aBepLUaeTCcs BbINOMHEHWEM MHAMBUOYaNBHOIO

obecneunBaeTcs B xo4e BbIMOSTHEHUS

3afaHua VHOMBMAYANLHOTO 3aJaHuns
Ne HaumeHoBaHne
Oy4HO-3a04Had
4 PacTBopbl YK-1
5 OneKTPOXMMn4eckme npoLecchl YK-1
7 OCHOBbI OpraHN4eckon XMMmmnm YK-1
3aoyHas dopma
1-7 OCHOBHbIE MOHATUS U 3aKOHbI

xummn. Knaccudumkaums
HeopraHM4YecKNx coeauHeHnn
CTpoeHue BellecTBa

OOLme 3aKOHOMEPHOCTH YK-1
NPOTEKAHNSA XMMUYECKUX peakLni
PacTtBopbl

OneKTPOXMMNYEeCKMe NpoLecchl
OCHOBbI aHaNUTUYECKOW XM
OCHOBbI OpraHN4ecKom XMMnn

5.1.2.2 lNMepeyeHb NnpumMepHbIX MeM UHOU8UOYyasiIbHO20 3a0aHusl
Ou4HoO-3a04Has chopma obyyeHus

1. Cnocobbl BbipaXXeHWs1 KOHLEHTPaL MM pacTBOPOB
2. OKMCNUTENBHO-BOCCTAaHOBUTENbHbIE MPOLIECCHI
3. Knaccudmkaums n HomeHknatypa opraHnm4yecknx CoeaMHeHuNn

3ao4Hasa cpopma obyyeHus

MHavBuayanbHoe 3ajaHue COCTOUT M3 MpPaKTUYEeCKUX 3afaHuii No TemMaM OCHOBHbIX pa3sfernos
ONCLUMNIINHBI:
. Knaccudmkaums HeopraHnyecknx coeguHeHum
. KomnnekcHble coegnHeHus
. Xumu4yeckas TepmogmMHamMmka
. XuMun4yeckas KMHeTuka u paBHoBecue
. KoHueHTpauusa pacteopos
. AnekTponuTnyeckasa guccoumaums
. T'mpponuns conen
. OKMcNUTENBHO-BOCCTAHOBUTESbHBIE peakunm
. ManbBaHWyeckue anemMeHTbI
10. AnekTponua
11. Koppoaus
12. OCHOBbI OPraHM4YecKkon XumMmm

O©CoO~NOOOTR,WN-=-

5.1.2.3 UHhopmayuoHHO-MemoduYyecKkue u MamepuasnbHO-mexHuU4Yeckoe obecneyeHue npouyecca
ebInosIHeHuUs1 UHAueudyasnibHO20 3adaHusi
1. MaTtepuanbHoO-TeXHU4Yeckoe obecrnevyeHne npouecca BbIMOMHEHUS WHAMBUOYAINbHOIO 3adaHus —
cMm. MNpunoxeHwue 6.
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2. ObecneveHne npoLecca BbINOMHEHUS MHAMBUAYANbHOMO 3a4aHnst y4e0HoM, y4eBHO-MeToaNYEeCKon
NUTEpPaTypo WM UHBIMK  OMONMOTEYHO-MHOPMALMOHHBIMKA  pecypcaMmn UK cpeacTtBammu obecrnedeHust
obpasoBaTtenbHOro npouecca — cM. MNpunoxexne 1, 2, 3.

LUKANTA U KPUTEPUUN OLLEHUBAHUA

- OLeHKa «3a4meHo» BbICTaBNAE€TCA, eClin o6yqa}ou.wu7|c;| BbInonHun 6onee 60% 3agaHus;
- OLeHKa «He 3a4meHO» BbICTaBJ1AETCA, €CIn o6yqa}ou.|,m7|c;| BbINonHUI meHee 60% 3agaHus.

npouecce OCBOEHUA o6pasoBaTean017|

5.1.2.4 Tunosebie KOHMPOJIbHbLIE 3a0aHus
TunoBble KOHTPONbHbIE 3a4aHWUA UNU NHblE MaTepuansl, HeobXoaMMble ANsi OLUEHKMN 3HaHWUA, YMEHWUI
N HaBbIKOB W (1K) onbiTa AEATENbHOCTU, XapaKTepuaylLwmux 3Tanbl (pOPMMPOBAHUSA KOMMETEHUUA B

nporpammeil;

mMeTogmnyeckme martepuarnbl,

onpenensoLmne

npoueaypbl OLeHMBaHUS 3HAHWIA, YMEHWUIA, HABLIKOB W (MNN) ONbITa AeSTENbHOCTU, XapaKTepusyowye atanbl
bopMUpOBaHNA KOMMNETEHLMI NpeacTasneHsl B MpunoxeHnn 9 « PoHO OLleHOYHBIX CPeACcTB No AUCLMNIHE

(nonHasi Bepcus)».

5.1.3 Nepe4veHb 3agaHMN ANA KOHTPONbHbLIX paboT
obyuarLwmxca 3ao4Hon popmbl 00yUYeHUs!

He npeAycMOTpeH y4e6OHbIM NJ1aHOM

5.2 CamocTosATeNIbHOE U3Yy4YEHUE TeM

Homep pasgena Tema B cocTaBe pasgena/Bonpoc B PacueTHas dopma Tekyuiero
ANCLUMNANHBI COCTaBe TeMbl pa3gena, BbIHECEHHbIE HA | TPYAOEMKOCTb, KOHTPONS No Teme
CaMOCTOATENBHOE N3y4YeHne yac
1 2 3 4
OuHo-3a04Hasa hopma o6y4eHus
CtpoeHue atoma. Neprnognyeckmnin 3akoH
) " nepmonmqelc/:lkal\j cucTtemMa  XMMUYECKUX ) BX0QMT B BOMPOCH!
anemeHTtoB [1.M. Mengeneesa. Tecta
Twvnbl XMMUYECKNX CBA3EWN.
. BxoguT B BONpOCHI
4 M'maponusa conen. 2 A P
TecTa
[[anbBaHN4YECKNN 3MEMEHT, NPUHLMN ero
paboThbl. o4cC raribBaHN4eCKoro BXOUT B BOMDOCH!
3fleMeHTa. A P
5 6 TecTta
OneKkTponm3 pacTBOPOB 1 pacniaBoB.
Koppo3nss mMeTannoB M NpUHUMNGI
3aWMThbl OT KOPPO3UMU.
. o BxoguT B BOMNpOCHI
6 KauyeCTBEHHbIN XMMUYECKUIA aHanu3. 4 A P
TecTta
Yrnesogopoabl (anndpatunyeckne,
apomatudeckue). 9 BxoauT B BOMpOCHI
dyHKUMOHaNbHbIE NPou3BoAHbIE TecTa
7 yrnesofopoaos.
BbicokoMonekynsapHble opraHuyeckme
Bxoaut B BOMpOCHI
coeiHeHus (npupogHsble, 5
TecTta
CUHTETMYECKME).
3aoyHas ¢popma o6yyeHus
BxoguT B BONpOCHI
1 KomnnekcHble coegnHeHns 4 A P
TecTta
CtpoeHune atoma. Nepuognyecknii 3aKoH
5 U nepuvoamnyeckass cucteMa XUMUYECKMX 4 BxoauT B BOMpOCHI
anemeHtoB [.. MeHgeneesa. Tunbl Tecta
XUMUYECKNX CBA3EN.
o Bxoaut B BOMpOCHI
4 'moponua conen. 2 A P
TecTa
"anbBaHNYECKUN SMNEMEHT, NPUHLKN ero 6 Bxoaut B BONpochI
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paboThl. aacC ranbBaHN4ecKoro Tecta
3MeMeHTa.
Bxoaut B BOMpOCHI
OneKTponM3 pacTBOPOB M pacniiaBoB.
TecTa
Koppo3nsi  meTannoB 1M NpUHUMNbI Bxoaut B BOMpOCHI
3aLNTbI OT KOPPO3UMU. TecTa
. . Bxoaut B BOMpOCHI
KayecTBEHHbIN XUMUYECKUIA aHANN3. 10
6 TecTa
. . Bxoaut B BOMpOCHI
KonnyecTBeHHbI XMMUYECKUIA aHanua. 14
TecTa
OcHosBbl CTpOEeHuUs OpraHn4eckux
coeguHeHun. Tunbl XMMUYECKUX peakumi B
. BxoguT B BONpOCHI
opraHmnyeckon xumun. Knaccudpmkaums um 10 TecTa
HOMeHKNnaTypa OpraHMyecKknx
COeaMHEHWN.
7 Yrnesogopoabl (anudpatunyeckue,
apomMartuyeckue). 16 BxoauT B BONPOCHI
dyHKUMOHanNbHbIE npon3BoOAHbIE TecTa
yrneBogopoaoB.
BbicokoMonekynspHble opraHuveckme
Bxoaut B BOMpOCHI
coeanHeHus (npupogHsble, 5
TecTa
CUHTETMYECKME).
lMpumeyvaHue:

- yLIGGHaH, y‘-leGHO-MeTO,D,I/NeCKaﬂ nntepartypa n UHble 6VI6J'IVIOTe‘—IHO-VIH(bOpMaLWIOHHbIe pecypchbl 1 cpeacTea obecneyeHus
CaMOCTOATENIbHOIo N3y4YeHUA TemM — CM. MpunoxeHus 1-4.

LUKAJNTA U KPUTEPUN OLUIEHUBAHUA

Bonpocsbl, BbIHECEHHbIE HA CAMOCTOATENBHOE U3YYeHNe, BXOAST B BONPOCHI TECTa:
- OLleHKa «OTNNYHO» BbiCcTaBnsieTcs oby4varowemMycs, ecnm nonyydeHo ot 81 go 100% npaBunbHbIX OTBETOB;
- OLleHKa «xopoLo» - nony4eHo oT 71 ao 80% npaBuribHbIX OTBETOB;
- OLUEHKa «yOOBIEeTBOPUTENBHO» - NornyyeHo oT 61 4o 70% npaBunbHbLIX OTBETOB;
- OLeHKa «HeyaoBneTBOPUTENbHOY - NONy4eHo meHee 60% npaBuIbHbIX OTBETOB.

5.3 CamonoaroToToBKa K ayAUTOPHbIM 3aHATUSAM
(KpOMe KOHTPONbHbIX 3aHATUN)

3aHATUr, no
Xapakrtep OpraHnsauuoHHas o PacuyeTtHag
KOTOPbIM O6wwnin anroputm
(copepxaHue) OCHOBa TPYAOEMKOCTb,
npenycMoTpeHa CaMOMOAroTOBKU
CaMOMNOAroTOBKM CaMOMOAroTOBKU yac
CaMOonoAroToBka
O4HO-3a04Has ¢hopma obyyeHus
JlaBopaTtopHble MoaroTtoBka no Teme | MeTtoguka 1. UN3y4yeHue
3aHATUSA nabopartopHoii BbIMNOMHEHUS TeopeTnYeckoro matepuana
paboThbl nabopaTtopHon no Teme nabopaTtopHOro
paboThbl 3aHATUSA. 10
2. NpepBaputensHoe
O3HaKOMIIEHNE C METOANKON
BbINOSIHEHMS NabopaTopHON
paboThbl.
3aoyHasn ¢phopma obyyeHus
JlabopaTopHeble MopgrotoBka no Teme | MeTtoauka 1./3y4eHne TeopeTnyeckoro
3aHATUSA nabopartopHoi BbIMNOMHEHUS MaTepuana no Teme
paboThbl nabopaTtopHon nabopaTopHOro 3aHATUS.
paboThl 2.MNpegBaputensHoe 8

O3HaKOMIIEHNE C MEeTOAMKOMN
BbINOSIHEHMS NabopaTopHOW
paboThbl.

LUKANA U KPUTEPUN OLEHUBAHUA

— obyyvaroLmics gonyLleH K BbINOMNHEHMIO nabopaTopHon paboThl, ecnu OH 3HaeT npasuna 6e3onacHoOCTU

npu pa60Te C XunMmn4yeckmmm BelectBamm " C na6opaTopr|M OGOpyJJ,OBaHMeM, NMOHMMaET N MOXeT
BOCNpon3BeCT MeToaAUKY BbINONTHEHNA na60paTopH0|7| paGOTbI;
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— ofOyvawowmica He AONyweH K BbINOMHEHMIO nabopaTopHoW paboThl, ecnu OH He 3HaeT npaBuna
6e3onacHocTu npu paboTe ¢ XMMUYECKMMU BELLECTBAMU U C NTabopaTopHbiM 060pyaoBaHMEM, HE MOHMMaEeT
N HE MOXET BOCMPOU3BECTU METOAMKY BbIMOMHEHMS nabopaTopHon paboThl;
— «3a4TeHO» BbICTaBNAETCA oby4yatoemycs, ecnu OH NpaBuibHO 0b6paboTan pesynbTaThbl, NONYYEHHbIE B
Xode BbINoSNHeHUs nabopaTopHon paboThl, caenan OOOCHOBaHHbIE BbIBOAbI M B YCTAHOBIIEHHbIA CPOK
npegocTaBui OTYET;
— «He 3a4yTeHo» BbICTaBNAeTCs oby4vallemycs,, ecrnm OH He npaBwunbHO obpaboTan pesynbTathl,
nony4yeHHble B X0O4€e BbiNONHeHUa nabopaTopHown paboTkl, He copMynMpoBar BbiBOAbl U HE NpegoCcTaBun
OTYET B YCTAHOBEHHbIN CPOK.
5.4 CamonogroToBKa v y4yactue
B KOHTPOJIbHO-OLLEHOYHbIX Y4€OHbIX MeponpUATUAX (paboTax) NPOBOANMBIX B paMKax TeKyLUero
KOHTPOJIsi OCBO€HUA AUCLUIIINHDI

HanmeHoBaHue PacuyeTHas
Oxsart CopepxatenbHasi xapakTepucTumka
OL€HOYHOro TPYLOEMKOCTb,
obyuvaromxcs (TemaTtuyeckasi HanpaBneHHOCTL)
cpencTtea yac
1 2 3 4
Oy4Ho-3a04Hasa hopma obyyeHus
Tect dpoHTanbHbIN OueHka ocTaToYHbIX 3HaHWA LUKOMbHOMO 1
Kypca XvMMum
Tect PpoHTanbHbIN o pesynbTatam nsyyeHns Tem 6
Tect dpoHTanbHbIN Mo pesynbTatam U3y4eHUss OCHOBHbIX 3
pasgenos
3aoyHasa chopma obyyeHus
Tect PpoHTanbHbIN o pesynbTatam nsyyeHns Tem 3
Tect dpoHTanbHbIN Mo pesynbTatam U3y4eHUss OCHOBHbIX 2
pasgenos

6 MPOMEXYTO4YHAA ATTECTALINSA OBYYAIOLLINXCA
NoO PE3YJIbTATAM U3YYEHUA YHEBHOU OUCLIMTITUHDbI

6.1 HopmaTtuBHasn 6a3a npoBegeHus
NPOMeXKyTOYHOW aTTecTauum obyyarolWmnXcsa No pesynbTaTtaM U3y4yeH1Us AUCLUMNIIVHDI:

1) penicteyowee «lonoxeHne o TeKyleM KOHTPONe YCNeBaemMoCTW, MNPOMEXYTOYHOW aTTecTtaumm
obyvaromxcss no nporpammam Bbicliero obpasoBaHus (6akanaBpuar, crneuuanuTeT, marucrTpartypa) u
cpegHero npodeccuoHansHoro obpasosanusa B Pro0OY BO Omckuin FTAY»

6.2. OCHOBHbIE€ XapaKTepUCTUKN
NPOMEXYTOYHOM aTTecTauum ody4arLmxcsi N0 UToram M3y4eHMsa QUCLUNIINHBI

YyCTaHOBEHNE YPOBHSA JOCTUXKEHUS KaXabIM 0byyarowmmces Lenen
06y4eHns Mo JaHHON ONCUMMITMHE, U3TOXEHHbIX B N.2.2 HACTOSLLEN
nporpaMmbl

Uenb
NPOMEXKYTOYHOWN aTTecTauum -

dopma

- 9K3aMeH
NPOMEXYTO4YHOU aTTeCcTauum -

1) noAroToBKa K 3K3aMeHy M coaya 3k3aMeHa OCyLLeCTBMSeTCs 3a
CYET y4yebHOoro BpemeHu (TPyAOEMKOCTH), OTBEAEHHOIO Ha
9K3aMEeHaLMOHHYI0 CeCCuio Ans 00yYatoLLMXCsl, CPOKM KOTOPOW

MecTo 3Kk3ameHa
yCTaHaBIMBaKTCA NPUKA3OM MO YHUBEPCUTETY

B rpacdhmke y4ye6Horo npouecca:
2) naTta, BpeMsi 1 MeCTO NpoBeAeHWs1 dK3ameHa onpeaenaeTcs

rpachmkomM caayvm 3Kk3aMeHOB, YTBEPXKAAEMbIM JEKAHOM
BblNycKatoLwero gakyneterta

dPopma 3Kk3ameHa - lMucbMeHHas (04HO)
Mpouenypa npoBeneHus npeactasneHa B POHAE OLEHOYHbIX CPeaCcTB N0 ANCUUMITMHE
3K3aMmeHa - (cm. MpunoxeHune 9)
1) npeacTtaBneHa B )OHAE OLEHOYHbIX CPEACTB MO ANCLMNINHE
JK3ameHaLUMOHHasA nporpamma (cm. MpunoxeHune 9)
no y4yeGHOM AUCLUNIIVHE: 2) oxBaTblBaeT pa3gernbl (B COOTBETCTBUM C M. 4.1 HACTOALLEro
OOKYMeHTa)
MeToaunyeckue maTepuansl,
onpegensiouwme npoueaypbl npeacTaBneHbl B poHAE OLLEHOYHbIX CPEACTB MO AMCUUMNMHE
OLIeHMBaHUs 3HAHUN, YMEHUN, (cm. MpunoxeHue 9)
HaBbIKOB:
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7 OBECMNEYEHUE YYEBHOIO NMPOLIECCA NO ANCUUNNUHE

7.1 BubnuoTte4yHoe, MHhopMaLMOHHOE U MeToAMYecKoe obecne4vyeHue
y4yebHoro npouecca no AMcuUunianHe

B cooTBeTCTBMU C OEWCTBYHOLIMMK FOCYOapCTBEHHbIMU TpeboBaHUSMM ANs peanu3aumm ydyebHoro
npouecca no avcumnnunHe obecneunsarLLen kadeapon paspabatbiBaeTca U NOCTOSIHHO COBEPLUEHCTBYETCS
yyebHo-meToandeckuin komnnekc (YMK), cooTBeTCTBYHOWMIA gaHHOM paboyer nporpamme. Npu paspaboTke
YMK «kadhenpa pykoBoACTBYETCA YCTaHOBMEHHbIMU YHUBEPCUTETOM TpeboBaHMAMU K ero CTPYKType,
COAEPXaHMI0 N OPOPMIIEHNIO.

OpraHusaunoHHo-meToau4eckum sapom YMK ssnstoTcsa:

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

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

- MeToaMyeckMe pekoMeHZauuMuM Ans obyyaloLMXCs MO M3YYEHWIO AWCUUMIIMHBI U MPOXOXOEHUI0
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 y4eOHOM K yd4ebHO-MeToaMYeckon WHdopMaLnm,
y4ebHble pecypcCbl U CpeacTBa HarnsagHoOCTy.

MpunoxeHna 1 n 2 Kk HacTosAwemy y4ebHO-nporpaMMHOMY AOKYMEHTY B 0bs3aTenbHOM nopsigke
aKkTyanuaupyeTcst Ha Hayano kaxgoro y4ebHoro roga

OnekTpoHHasa Bepcusa aktyansHoro YMKI, agantvpoBaHHas onsi obyyatolmxcsl, BbICTaBnsieTcs B
nHOpMaLMOHHO-06pa3oBaTensHON Cpeae yHuBepcuTeTa.

7.2 UHpopMaLMOHHbIE TEXHOSOIMMU, UCNOJSIb3yeMble NpU OCYyLLeCTBNEeHUN
oGpa3oBaTenbHOrro npouecca Nno AUCUUNIMHe; COOTBEeTCTBYIOLAA UM
MH(pOPMALMOHHO-TEXHONOIMYEeCKas N KOMNbIOTEpHasa 6a3a

MHdopMaLMOHHbIE TEXHOIOMMK, UCMOSb3yeMble MPU OCYLLLECTBIIEHMM 0bpa3oBaTeibHOro npolecca
no gucumnnuHe n ceegeHns o6 MHAOPMaLMOHHO-TEXHOMOIMYECKOM N KOMMbIOTEPHON Gase, Heobxoanmonm
ONsl NPenofaBaHusa M U3y4eHus OUCLUNMWHLI, NpeactaBneHbl B MpunoxeHun 5. [JaHHOe NpunoXxeHue B
00s13aTENBHOM MOPSAAKE aKTYyanM3MpyTCs Ha Havarno Kaxxgoro yyebHoro roga.

7.3 MaTepuanbHo-TexHU4Yeckoe ob6ecneyeHue y4eGHoOro npouecca no gUCUUNINHe
CeeneHuss 0 MartepuanbHO-TEXHMYecKkon 6ase, HeobxoouMmon [Ana  peanu3auun  nNporpammbl
ONCUMNNUHBI, NpeacTaBneHbl B MNpunoxeHun 6, kotopoe B 06sa3aTenbHOM MOPSAKE akTyanuaupyeTcs Ha
Hayano Kaxgoro y4ebHoro roga.

7.4. OpraHusaunoHHoe obecneyeHue y4ebHOro npouecca n cneymanbHble TPeOOBaHNA K HEMY
C yYeTOM xapakTepa y4ebHoM paboTbl N0 AUCLUNIIMHE
AyauTopHble y4yebHble 3aHATMA N0 AUCUMMNUHE BeAyTCA B COOTBETCTBMM C  pacnucaHueM,
BHeayaMTOpHas akagemudeckas paboTa opraHvM3yeTcsi B COOTBETCTBMM C CEMECTPOBbIM rpadmkom BAP u
rpacomvkamu cgavm/npuéma/sanTbl BbINOMHEHHBIX paboT. KoHCynbTupoBaHue obyyalowmxcs, nusyyaroLmx
AaHHY0 OUCUUNIVHY, OCYLLECTBNSETCH B COOTBETCTBMM C rpaddUKOM KOHCYMNbTaLWA.

7.5 KappoBoe o6ecneyeHue y4e6HOro npouecca no gUCUUNIINHE
CeBegeHnss o kagpoBoM obecneyeHun y4ebHOro npouecca no AWCUUNINHE NpeacTaBleHbl B
MpunoxeHun 8, koTopoe B 06si3aTerNlbHOM MOPSIAKE akTyanuanpyeTcs Ha Havano kaxaoro ydebHoro roga.

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 OCyUWEeCTBAETCA 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 300p0OBbA U UHBANMOOB B Clly4dae
HeobxoauMocCTH:

— NpedocTaBnsitoTcs nevaTHble U (UNKM) INEKTPOHHble obGpasoBaTenibHble pecypcbl B dopmax,
afanTUPOBaHHbIX K OrpaHUYeHUsIM UX 300PO0BbS;

— y4yebHO-MeTOOMYECKME MaTepuanbl AN  CaMOCTOATENbHOM paboTbl, OUEHOYHble CpeacTBa
BbIOMPaOTCH C Y4ETOM MX UHAMBUAYANBHBIX NCUXOPU3NYECKUX OCOBEHHOCTEN;
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— paspelaeTcs WUCMOMb30BaHWE TEXHUYECKUX CpeacTB, HeoOXOOUMBbIX UM B CBSI3M C  UX
WHAMBUAYaNbHbIMY OCOBEHHOCTSAMM (3TW CpeacTBa MOryT ObITb NPeAoCTaBMeHbl YHUBEPCUTETOM UMW MOTYT
NCMNonb3oBaTbCs COBCTBEHHbIE TEXHUYECKUE CPEACTBA).

— rpoBedeHuWe npoueaypbl OLEHMBaHWA pe3ynbTaToB OOy4eHUs BO3MOXHO C  y4eToM
ocobeHHOCTEN Ho3onormn (YCTHO, MUCbMEHHO Ha ©Oymare, NUCbMEHHO Ha KOMMblTepe, B dopme
TECTMPOBaHWUS M T.N.) NPM MCMOMb30BaHUU [OCTYMHOM (QOPMbl NPEeAOCTaBneHMs 3afaHWii OLLEHOYHbIX
CpPeacTB M OTBETOB Ha 3agaHus (B neyaTHoW dhopme yBenuMyeHHbIM WwpudToM, B hopme ayamosanucu, B
¢dopMe 3MNEKTPOHHOrO AOKYMEHTa, 3a4aHus 3a4MTbIBAlOTCA aCCUCTEHTOM, 3aJaHus npefoCcTaBnslTCcs C
ncrnonb3oBaHWeM CypaonepeBoaa) C UCMONb30BaHWEM AOMNOMHMTENBHOIO BPEMEHU AN NOATOTOBKM OTBETA.

Bo Bpemsi npoBefeHus 3aHATMI B rpynnax, rge obyyawTtcs uHBanugpl u obyyawowmecsa ¢ OBS3,
BO3MOXHO NMPUMEHEHUE MYNbTUMEOUNHBLIX CPeACTB, OPrTEXHUKK, Crana-npoekTOpoB M MHbIX CPEACTB A1is
MOBbILUEHUS YPOBHSI BOCNPUATUSA y4eOHOM nHdopmaLmm oby4aromMMmCcs € pa3nnyHbiMy HapyweHuamun. Ons
pPasbsCHEHUS OTAENbHbIX BOMPOCOB M3y4aeMOW AVCUMMNIUHBI  MpenofaBaTensaMu  OOMNOMHUTENbHO
NpoBOAATCA UHAUBMAYANbHbIE KOHCYNbTaUUn, B TOM YMCIIE C UCNOMb3oBaHMeEM ceTn NHTepHeT.

7.7 ObecneyeHue obpasoBaTefibHbIX MPOrpaMM € YaCTUYHbIM NPUMEHEHUEM
3NEeKTPOHHOro o6y4yeHusi U AMCTaHLUMOHHbIX 06pa3oBaTeNbHbIX TEXHOOTUN

Mpu peanusauum nporpammbl AUCUUMAMHBI BO3MOXHO MPUMEHEHME 3MEKTPOHHOro 06yyYeHus u
ONCTaHUMOHHBLIX OBpasoBaTenbHbIX TexHonorun. B cnydae WX TMPUMEHEHMS B  3NEKTPOHHOM
nHdpopmaLMoHHo-0bpa3oBaTensHon cpege yHuBepcuteTa (SMOC) B pamkax AMCUMNIMHBI co3paeTcs
9MNEKTPOHHBIA KypC OUCUUMNIWHBI, copepXawum yd4ebHO-meToamdeckne, TeopeTuyeckne martepuansl,
NH(OPMALIMOHHBIE MaTepuarbl ANs OCBOEHMS OUCLMMNNMHBI, JOCTYMNHbIE B pEXUME yAaneHHoro gocrtyna rno
WHAMBUOYANbHOMY NTOTVHY M Naporsiio.

Uepea aneKkTPOHHBLIN Kypc obydawwmmcs, B TOM uucne, obecneyeH [OCTYN K COBPEMEHHBLIM
npodeccroHanbHbIM 6a3aM AaHHbIX U U30AHUSAM 3NEKTPOHHbLIX GUOMNOTEYHBLIX CMCTEM, COCTaB KOTOPbIX
onpegeneH B pabodyeit nporpamme. [lpy peanusaumm AUCUMNIUHBI NPEAYCMOTPEHA BO3MOXHOCTb
CVMHXPOHHOTO M aCUHXPOHHOIO B3aMMOLENCTBMSA CTYAEHTOB 1 NpenogaBaTenen.
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8 NUCT PACCMOTPEHWIA U ONOEPEHUA
pabovek nporpammet Ancurnnunkl 51.0.09 Xumusn
8 cocrase ONOMN 20.03.01 Texnocepuan He30NacHOCTEL

1. Paccuorpena m ogobpesa:

a) Ha 3acenannu OOECNEYMBAIOWER Npenosasanne Kadenpsl MATEMETHYECKMX W ECTECTBEHHOHAYNHbIX
ANCUANINH,

nporokon Ne 14 or 25.05.2021 ,/

388 adeapol, KBHI IXOH. HAYK, AOUSHT L T 1O Crenasiosa

6) Ha 3acesannn METOANHECKOR KOMKCCHN NO Hanpaanewno 20 03 01 Temootbep’mm
nporoson Ne 10 or 17.06.2021 7

Npeacenarens MKH — 20.03 01, kaHa 6MON. Hayk, ROUBHT Aeg N.B. Kopmosa

2. PaccmoTperue w 0Robpenne BHOWHIMK NPEACTABHTENAMM (OPranammn) NEeAarorMyeckoro
(Hayuno-neaarorMyeckoro) coobiecTsa no NPOMMUNIO ANCUNNNNHE:

SBE0Y BO Omi'MY Mwwaapaaa Poccum
388 20eApoR XuMuK,
Aoxrop Guon. Kayx, npodeccop S i N Crenanosa

——e e e e

‘Dll)(_) BO Oul'MY I
Mumaapasa Poccnn

3ABEPHIO

O AAMMHRCTIG THM O
KA patiore
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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. — CaHkT-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

BbatoxmHa, O. E. Xvmna: nabopaTopHbli npakTukym : ydebHoe 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 — Pexum goctyna: ans
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

uHka, H. J1. Obwasn xumusa : yuedHuk / H. J1. FnuHka. — Mocksa : 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 o6Len xumnn : yyebHoe nocobue / N. 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 aBTopus.
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 Xumusna

1. YaaneHHble 3neKTPOHHbIe ceTeBble y4eOHble pecypcbl BpEMEHHOro AoCTyna,
copmupoBaHHbIe HA OCHOBaHUM NPAMbIX AOrOBOPOB C NpaBooGnagaTensimMmm
(aneKTpoHHble 6MbnuoTeyHble cuctembl - A6C)

HanmeHoBaHue

Hoctyn

OneKTpoHHO-6MbNnoTevHasa cuctema nsgaTtenscrea
«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 lNnoc»

NoKarnbHada ceTb yHMuBepcuTeTa,
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://free.rosdistant.ru/courseinfo.php?id=6538

MOOK «O6wwas xummusa»

https://openedu.ru/course/misis/CHM/
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https://free.rosdistant.ru/courseinfo.php?id=6538
https://openedu.ru/course/misis/CHM/

MPUNOXEHMUE 3

YL-IEBHO-METO,EII/IHECKOE OBECIMNEYEHUE
CAMOCTOATEINIbHOU PABOTbI OBYYAKOLLNXCA
no ancuunnuHe 51.0.09 Xumusna

1. YyebHO-MeTOAUYECKaA nuTepaTtypa

ABTOp, HanMmeHoBaHWue, BbIXOAHblEe AaHHbIE ﬂ,OCTyI’I

2. Y4yeOHO-MeTOAMYECKME pa3paboTKu Ha NnpaBax PyKonucu

ABTOp(bI) HavnmeHoBaHue Hoctyn

3. Yue6GHble pecypcbl oTKpbiToro gocrtyna (MOOK)

HavnmeHoBaHue foctyn
MOOK Mnatdopma BY3 paspabotumnk (ccbinka Ha MOOK, garta
nocnegHero obpalieHus)
MOOK «Xumus» PocouctaHt OIrbOY BO «TonbsattuHckuin | https://free.rosdistant.ru/c
rocyaapCTBEHHbIV ourseinfo.php?id=6538
YHUBEpPCUTET»
MOOK "Obwas OTkpbiToe obpasosaHne | HATY«MUCUC» https://openedu.ru/course
xumung" https://openedu.ru/ /misis/CHM/
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https://free.rosdistant.ru/courseinfo.php?id=6538
https://free.rosdistant.ru/courseinfo.php?id=6538
https://openedu.ru/
https://openedu.ru/university/misis/
https://openedu.ru/course/misis/CHM/
https://openedu.ru/course/misis/CHM/

NMPUNOXEHUE 4
METOAOMYECKUE YKASAHUA ONA OBYYAIOLWUXCA

Mo OCBOEHUIO OUCLIMMNUHBI
npeAacTaBneHbl OTAeNbHbLIM AOKYMEHTOM
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NMPUNOXEHUE 5

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

1. MporpammHbie NPOAYKTbI, HEO6X0AUMbIE OISt OCBOEHUA Y4eOHON AUCLUNITUHBI

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

HaumeHoBaHne
nporpammHoro npoaykta (M)

3aHATMS, camocTosTenbHaa paboTta
obyuaroLmxcs
2. UHchopMaLIMOHHbIe cnpaBO4YHble CUCTEMbI, HeOOXoAUMbIe ANA peanv3auuu y4ebHoro npouecca
HanmeHoBaHune
N Hoctyn
CNpaBOYHON CUCTEMBI
CeobopgHas sHuuknoneans Bukmnegns http://ru.wikipedia.org/wiki/

NoKarnbHada ceTb yHMUBEpCcuUTeTa,

CnpaBo4Has npaeosas cuctema «KoHcynbTtaHT Nnocy i
http://www.consultant.ru

3. CneuunanusvpoBaHHble NoMeLleHnsa U o6opyaoBaHue,
ucnonb3yemble B paMkax MH¢opMaTu3aumm y4e6HoOro npouecca

Buapbl y4ebHbIX 3aHATUI 1 paboT,

HavnmeHoBaHue
HaunmeHoBaHve nomeLleHus B KOTOPbIX UCMONb3YyeTCA
obopyaoBaHus
OaHHOEe nomeLlleHne
MK, komnnekt
YyebHas ayantopus MYTbTUMEANAHOTO Nekunn, nabopaTopHble 3aHATUS
HMBepcuTeTa
y P obopyaoBaHus

4. NHdopmMaumnoHHo-ob6pa3oBaTenbHbie cucteMsl (QUOC)

Buabl y4ebHbIx 3aHATMI 1 paboT, B

HaumeHoBaHne SNOC Hoctyn KOTOPbIX UCMOSb3yeTcs AaHHas
cucrema
MNOC OMIrAY-Moodle http://do.omgau.org Nlekumn, BAPC, camocTtosaATenbHoe
n3yyeHne TeMm, TeKyLWMN KOHTPOIb
yCrneBaeMocTu

YcnoBust Ong  peanu3auum  SMeKTPOHHOro y4ebGHOro Kypca Mo OUCLMNSMHE B 3NEKTPOHHON
NMHOpPMaLMOHHO-06pa3oBaTenbHONM cpeae:

— (pyHkumoHupoBaHme 3SUNOC  yHuBepcuTeTa, BKMOYAs  AMEKTPOHHble  MHAOPMALUOHHO-
obpasoBaTernbHble pecypchbl;

— KayeCTBEHHbIN [OCTYyN nefarornyecknx paboTHUKOB M obyvarwwmxcs K MHAOPMaLUOHHO-
TEeNeKkoMMYHMKaLUMOHHOM ceTn IHTepHeT B pexume 24 yaca B cyTku 7 OHel B Hegento 6e3 yyeta o6bemMoB
notpebnsemoro Tpaduka 3a MCKIIOYEHWEM MEPEPLIBOB ANA NPoBeAeHNs HeobXOOAUMbIX PEMOHTHBIX W
npodmnakTnyecknx paboT, Hanmune UHTEpHeT-Opay3epa M KOMMEKTa COOTBETCTBYHOLLEro MPOrpaMMHOro
obecneyeHus, obecneunBatloLLMX OCBOEHUE cryliaTensiMm obpasoBaTernbHbIX NporpamMm B NOfHOM obbeme
He3aBMCMMO OT MECTa HaxX0XAeHMs 00y4atoLLMXCS.

MepeyeHb 06oOpynooOBaHUS, HeoOXOOUMOro AN  MNPOBEAEHUS 3aHATUA C  UCMNOSb30BAHWEM
ONCTaHLMNOHHBLIX 0Opa3oBaTerbHbIX TEXHOSOMMIA MO NporpamMmme:

— NepcoHarnbHbIN KOMMNbOTEP (HOYTOYK) C 4OCTYNOM B VIHTEPHET;

KOMMbIOTEPHasi Nepudepus: ayguoKoSIOHKM U (UNKn) OUHAMUKWU (HAyLLIHWMKKW), BCTPOEHHbIN WM BbIHOCHOM
MUKpPOQOH, BeG-kamepa.
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NMPUNOXEHME 6

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

HanmeHoBaHue
obbekTa

OcHallleHHOCTb 00beKkTa

YyebHas nabopaTtopus
«O0Las xmmmsa»

CneunannsvpoBaHHble y4yebHble ayauTopuu Ans NpOBeAeHMsT  3aHATUN
nabopaTopHbIX 3aHSATUA, TPYNMOBbLIX W MHAMBMAYAINbHbLIX KOHCYNbTaUWN,
TEKYLLLEro KOHTPOIS M NPOMEXYTOYHOM aTTecTaunm.

Pabouee wmecTo npenogasatens, paboune mecta obydvarowmxcda. [ocka
ayanTopHas.

[emoHcTpauunoHHoe obopyanoBaHue: nepeHocHoe MynbTUMeANHOE
obopyaoBaHue (NPOeKTop, 3KpaH, HOYTOYK).

Meproanyeckas Tabnmua xummudeckmx anemeHtoe .M. MeHgeneeBa, cTeHabl
CO CMpaBoOYHbLIM MaTepuarnom.

BbITspkHbIE LKadbl, CYLLMIbHbIE LWKadbl, aHaNUTUYECKNE BECHI, TEXHNYECKNE
BECbI, ANCTUNNATOP, 3NEKTPONIUTKN, BoAsiHble ©aHu, CMMPTOBKU, MOHOMEPHI,
pH-meTpbl, hoTOKONOPUMETPHI, LUTATUBLI AN NPOOMPOK.

PacxogHble MaTepuvansl: XUMmn4eckast nocyaa, peakTuBbl,
KOHLEHTpUPOBaHHbIE PacTBOpPbI KUCIOT U LUEMNoYein, CnupT, QUCTUNNMPOBaHHAs
BoAa, omkcaHanbl, metannsl (Zn, Sn, Na, Mg, Fe), nHgmkaTopsl.
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NMPUNOXEHUE 7
METOOUYECKUE PEKOMEHOALWU NMPENOOABATENAM
no gucuunnuHe B61.0.09 Xumusa

®dPopmMbl opraHusauum y4yebHOM AEATEeNbHOCTU NO AUCUMNIUWHE: rnekuun, nabopaTopHble
3aHATUA, caMmocTosATENbHas paboTa obyyaLwmxcs, 9K3aMeH.

Y obyvarowmxcs BegyTtCa NEKUMOHHblE 3aHATUS B WHTEpPakTMBHOM opMe B Buae nexkuum-
BM3yanusauumn, nekumm-sebunHap. Ha nabopatopHbix paboTax BbINOMHAETCS SKCNEPUMEHT U odhopmMnsieTcs
yyebHoe noptgonuo.

B xome nsyyeHusa gucumnnuHbl obyvarommca HeobXxoauMO BbIMOMHUTL BHEAYAUTOPHYK paboTy,
KOTOpas COCTOMT M3 crnefylowux BMAOB paboT: MHAOMBUAYanbHble 3aJaHusi, CaMOCTOATENbHOE M3y4YeHue
TeM, CaMOnoAroToBka K nabopaTtopHbiM 3aHATUAM, CaMOMOArOoTOBKAa K y4acTUIO M y4acTUe B KOHTPOSbHO-
OLEHOYHBIX MEepOonpUATHSIX.

OOGyyvaowmecss 04HO-3a04HON PopMbl OByYEHWUsI BBIMOMHAKT 3 UHAMBUAYANbHbIX 3adaHus Mo
Temam:

1. «Cnoco6bl BbIpaXKeHUS KOHLEHTpaLun pacTBOPOB»

2. «OKMCnIMTENBHO-BOCCTAHOBUTESbHbIE NPOLIECCHI»

3. «Knaccudmkaumsa n HomeHknaTypa opraHM4eckmx CoeaUHEHNN»

OO6yuatowmecsa 3aoyHon opMbl BbINMOMNHAKT 1 MHAMBMAYANbHOE 3aaHue No OCHOBHbIM pasgenam
avcumnnuHel (1-7).

Mo pesynbTatam M3y4yeHUs TEM M OCHOBHbIX pPAa3fdenoB AMCUMNIMHBI B pamMKax TEKyLLero KOHTpons
obyyatoLmecst BbIMOMHAT KOHTPOSbHO-OLLEHOYHbIe paboThl B hopme TecTa.

Mo nToram nsyyeHns aMcUMNMHbI OCYLLECTBIAETCA aTTecTauust obydatomxcsi B oopme 3k3ameHa.

YuntbiBas 3HAYUMMOCTb AUCUMMAUHBE «XUMUSI» K €€ U3YYEeHUI0 NpeabsiBrsioTcs creaylolime
OopraHm3aunoHHble TpeboBaHUS:

— obssaTenbHOe MnocCeLleHNe BCEX BWOOB ayaUTOPHbIX 3aHATWUWA; BedEeHMEe KOHCMeKTa B XoAe
NEKUUNOHHbIX 3aHATUIN; Ka4eCTBEHHAsi CaMOCTOSITENbHAsA NOATOTOBKA K NTabopaToOpHbLIM 3aHATUSAM, aKTMBHas
paboTa Ha HUX;

— CBOEBpEMEHHasi cpadya npenogaBaTento OTYETHbIX MaTepuanoB MO  ayauTOPHbIM U
BHEayaUTOPHbIM Bugam pabor.

2. OPFAHU3ALUA U MPOBEOEHUE NEKUMOHHbIX 3AHATUA

Cneundpmkon gucumnnmHel ABnseTcs PyHaaMeHTanbHbIA XapakTep ee cogepXaHus, HeobxoanMbIn
Ana opMupoBaHus y obyvarolmxcsi o6Lero XMMMYeCcKoro MUPOBO33PEHNS U PasBUTMSA XUMUYECKOro
MbllneHns. PaccMoTpeHue TeopeTMdecknx BOMPOCOB Ha FEKUMsX TeCHO CBA3aHO C nabopaTopHbIMU
3aHATMAMUK. [ToaTOMY Ha Nnekumax ocobeHHo Bornbluoe 3HaYeHVe NMeeT peanu3auuns cregyowmnx 3agay:

1) rmybokoe ocMbICNieHne psaa NOHATUIA U MONOXEHWI, BBEAEHHbIX B TEOPETUYECKOM KypCe;

2) pacKkpbITve NPUKIagHOro 3HaYeHUs TEOPETUYECKNX CBEAEHUN;

3)pa3BuUTUE TBOPYECKOrO MOAXOAA K PEeLUEHUI0 MPaKTUYECKMX W HEKOTOPbIX TeopeTU4ecKnx
BOMPOCOB;

4) 3aKkpenrieHvne Nomny4yeHHbIX 3HaHWN NyTEM NPAKTUYECKOro UCMOMb30BaHKS.

Hapsgy ¢ nepeuncneHHbiMW Bbile obpasoBaTeNbHbIMU LENSMU, NEKUMOHHbIE 3aHATUSA LOIDKHbI
npecnenoBaTth U BaXHble Lienn BOCNUTaTENbHOro Xxapakrepa, a MUMeHHO:

a) BOCMWTaHNe HacTOMYMBOCTU B JOCTVXKEHUN KOHEYHOW Lienu;

6) BocnuTaHne ONCUMNIMHBI YMa, aKKypaTHOCTU, OOPOCOBECTHOrO OTHOLIEHUST K paboTe;

B) BOCMUTaHWE KPUTUYECKOTNO OTHOLUEHUS K CBOEW AEATENbHOCTM, YMEHUS aHanusumposaTb CBOIO
paboTy, uckaTb ONTUMarbHbIA NYTb PELLEHUS, HAXOAUTb CBOW OLLUMOKN N YCTPaHATb UX.

Mpw nsnoxeHun mateprana y4ebHOM AMCLUMNMMHBI, NpenodaBaTento cnegyeT obpaTuTb BHUMaHME:
BO-NepBbIX, Ha TO, 4TOObI ObyyaroLumMecsa nonyuuny onpegeneHHble 3HaHusi, hopMupyloLLIMe COBPEMEHHYIO
XMMUWYECKYI0 OCHOBY A1 OCBOEHUSI MPOUANPYIOLLMX y4eOHbIX AUCUMNNNH U ANSA BbINONHEHNs B Oyayuiem
OCHOBHBbIX NpodeccnoHarnbHbIX 3aa4 B COOTBETCTBUM C KBanuukauven,

BO-BTOpbIX, Heobxogumo wusberatb AybnvpoBaHus wmartepuana c  gpyrumu  y4yebHbIMM
AVCUMNIIMHaMK, KOoTopble obydarowmmcs npeactout m3yuutb. [na aTtoro npenogasatento Heobxogumo
03HAKOMUTbCA C y4eBHO-MeTOoAMYECKMMMU KOMMMEKCaMn AUCUMMIIUH, B3aUMOCBSA3aHHbIX C AWCUMNITMHOMN
«XUMnS».

lMpenogaBatens AOOMKeH Y4eTKO AaTb CBA3aHHOe, MnocriefioBaTeNbHOE MU3NOXeHuMe martepuana B
COOTBETCTBUMN C HOBEMLUUMW AaHHLIMW HayKu, NpeacTaBuTb OOy4aloLMMCH OCHOBHOE ee coAepXaHue B
cxaToMm, cuctemaTusmMpoBaHHOM Buae. lNpenogaBaTtens AOMMKEH m3naratb y4ebHbIn MaTepuan ¢ nosunummn
MEeXONCUMMIMHAPHOIO nogxoda, pAdasaTb YeTkMe onpedeneHus MOHATUWHOro annaparta, KOTOopbIn
NCNonNb3yeTcs Npu U3ydeHuu AUCUUMMNNHLIL.
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B yyeGHOM npouecce npenopaeaTtenb AOHKEH UCMONb30BaTb aKTUBHbIE U MHTEPAKTUBHbIE (DOPMbI
0by4yeHns oby4yaloLmxcsl, KOTOpble [OOMKHbI OMMPaTbCs Ha TBOPYECKOE MbIlLfieHNne oby4alowmnxcs, B
HanbosblUel CTENEHN aKTMBM3MPOBaTb MO3HaBaTESIbHYIO AEATENbHOCTb, AenaTb MX COoaBTOpamMy HOBbIX
ugei, npuydatb WMX CaMOCTOSITENIbHO MPUHMMAaTb ONTUMarnbHble peleHns M crnocobcTBOBaTb  MX
peanusaumm.

B ayauTopHoii paGoTe ¢ obGydvalolmmucs npegycMaTpuBaeTcs NpoBedeHVe nekuuin B dopme
JNlekyusi-eusyanu3ayusi, Kotopas npeanonaraet BusyanbHylo nogady matepuana cpegctBamu TCO unu
ayauo-, BUOEOTEXHUKN C PasBUTUEM WM KPaTKUM KOMMEHTMPOBaHMEM AEMOHCTPUPYEMbIX BU3YarbHbIX
maTepuanos.

3. OPTAHU3ALMA U NPOBEAEHUE NPAKTUYECKUX 3AHATUIA NO AUCLUMUNIUHE

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

JlabopaTopHble 3aHATUS ABNSOTCS OAHOW M3 BaXKHEWLWIMX COCTaBHbIX YacTel AMCUUMIMHBLI U OdakoT
obyvarLmnmcs BO3MOXHOCTb:

— Hay4MTbCH CBSA3bIBATb HAy4YHO-TEOPETMUECKMNE NOJTOXKEHUS C MPAKTUYECKON AeATENbHOCTLIO;

— YTOYHUTb U CUCTEMATU3NPOBATL 3HAHUS;

— OBMaZeTb METOANKOM BbIMOMHEHUS OCHOBHbIX XMMUYECKUX Onepauun;

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

— aHanusumpoBaTb dakTbl, HOPMYNMPOBaTL BbIBOAbI.

4. OPTAHMU3ALMA CAMOCTOATENBHOW PABOTbI CTYAEHTOB

4.1. CamocTofiTeNibHOe U3y4YeHue TemM

TeMbl, BbIHECEHHbIE Ha CaMOCTOSTENIbHOE W3y4yeHuWe, BXOAAT B TeMaTuyeckne TecTbl Mo
AVCLMMIUHE.

OBt anropMTM CaMOCTOSATENBHOMO U3YYeHNs TEM:

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

- BbIMNOMHUTL TEMAaTUYECKUA TECT, B COCTaB KOTOPOro BXOAAT BOMPOCHI, BbIHECEHHbIE Ha
CaMOCTOATENbHOE U3y4eHNe.

Kputepum oueHKu TeM, BLIHOCUMbIX HA CAaMOCTOATENIbHOE N3yYeHue:
- OLleHKa «OTNNYHO» BbiCTaBnsieTca oby4varowemycs, ecnm nonyydeHo ot 81 oo 100% npaBunbHbIX OTBETOB;
- OLlEHKa «XOpOoLLO» - nony4veHo oT 71 o 80% npaBurbHbIX OTBETOB;
- OLlEHKa «yOO0BNEeTBOPUTENBHO» - NonydeHo oT 61 0o 70% npaBubHbIX OTBETOB;
- OLeHKa «HeyaoBneTBOPUTENbHOY - NoNy4eHo meHee 60% npaBuIbHbIX OTBETOB.

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

CamonogrotoBka oby4daroLmxcs K nabopaTtopHbIM 3aHATMAM OCYLLECTBNAETCHA B BUAE NOATOTOBKU K
NPOBEAEHUIO XMMNHYECKOTO IKCMEPUMEHTA MO 3apaHee U3BECTHLIM TEMaM B CriefyoLleM anroputme:
— M3y4YeHne COOTBETCTBYIOLLIENO TEOPETMYECKOrO MaTepuana no teme nabopatopHon paboTsl;
— O3HaKOMIIEHME C METOAMKON NMPOBEAEHUS OCHOBHbIX NAab0opaTOpHbIX onepaLmin;
— MOAroToBKa B TeTpagu wabnoHa oTyeTa (maTta, HOMep M Ha3BaHue paboThbl, KpaTkoe onucaHuwe xoAa
aHanusa, Nosfy4veHHble pe3ynbTaTbl, HAbNAEHNs, pacyeT 1 BbIBOAbI).

4.3. OpraHusauvm BbINONMTHEHUA U NpOBepKa nHAnBuUAyanbHOro sagaHus

Mpy BBIMOMHEHUN WHOVBMAOYAINbHOrO 3afaHus obydarolmecss MOryT WCMNonb3oBaTh OOy
y4ebHyl0 nuTepaTtypy, KOHCYNbTUPOBaTLCA C NpenogaBarteneM. Kaxabin oby4aroLwmincs BbINOMHAET CBON
BapuaHT 3afaHusl U B YCTAHOBIMEHHbIA CPOK COAeT BbINOMHEHHY0 paboTy Ha kadenpy npenogaBarternto
ansi nposepku. NpenogasaTtens NpoBepsieT paboTy U AenaeT COOTBETCTBYHOLLYIO OTMETKY: «3a4TEHO» UIN
«He 3a4yTeHo». Ecnm  pabota He 3ayTeHa, e€ Bo3BpawalwT obydawouwemycs Ha gopaboTky, c
nocnenyoLien NoBTOPHON NPOBEPKOMN.

LWkana n Kputepuu oueHMBaHUAaA nHOMBMAyanbHOro 3agaHums

- OLleHKa «3ayYmeHo» BbICTaBnaeTcs, ecnun oby4vatoLmiics BoeinonHun 6onee 60% 3apaHus;
- OLleHKa «He 3a4YmeHO» BbICTaBNsEeTCs, ecnn oby4varowmmncs sBeinonHun meHee 60% 3agaHus.
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5. KOHTPOJIbHbIE MEPONPUATUA MO PE3YNbTATAM U3YYEHUA OUCLIUMNTUHDI

BxogHOM KOHTPOSfb MPOBOAWUTCSH C LENbl BbISIBIIEHUS peanbHOM TFOTOBHOCTU obydarowmxcsa K
OCBOEHUI0O [OaHHOW AUCUMMMMHBI 3a CYET 3HAHWW, YMEHUM WU KOMMETEHUUN, CHOPMUPOBAHHBIX Ha
NPeALecTBYOWNX OUCLUMNIIMHAX. TemaTnyeckas HanpaBfieHHOCTb BXOAHONO KOHTPONS — 3TO BOMPOCHI
Kypca XMMuM1, U3y4aemoro B Kypce cpedHen LKonbl. BXogHOM KOHTPONb NPOBOANTCS B BUAE TECTUPOBAHUS.

Kpumepuu oueHku 8Xx00HO20 KOHMPOIIS:

- OLleHKa «OTNNYHO» BbiCTaBnsieTca oby4vatoemycs, ecnm nonydeHo ot 81 go 100% npaBunbHbIX OTBETOB;
- OLleHKa «XOopoLLo» - nony4eHo oT 71 ao 80% npaBurbHbIX OTBETOB;

- OLEHKa «YOOBETBOPUTENBHOY - NonyyeHo ot 61 0o 70% npaBunbHbIX OTBETOB;

- OLleHKa «HeyaooBNeTBOPUTENBHOY» - Nonyd4eHo MeHee 60% npaBunbHbIX OTBETOB.

B TeyeHme cemecTpa Mo utoram U3y4EHUst TEM W OCHOBHbIX pPa3derioB AUCLMMIVHBL, B paMKax
TEKyLLEero KOHTPOIS OOy4atoLLMECH BbINOSHSAOT KOHTPOSbHO-0OLEHOYHbIE paboThl B hopMe TecTa.
Kpumepuu oueHKu mekyue2o KOHmMpOo-s:
- OLleHKa «OTMMYHO» BbICTaBMsieTcsl oby4vatoemycs, ecnv nony4veHo ot 81 go 100% npaBunbHbIX OTBETOB;
- OLleHKa «xopoLlo» - nonyyeHo oT 71 go 80% npaBunbHbIX OTBETOB;
- OLleHKa «yOO0BNEeTBOPUTENbHO» - NonydeHo oT 61 0o 70% npaBuibHbIX OTBETOB;
- OLeHKa «HeyaoBneTBOPUTENbHOY - NONy4eHo meHee 60% npaBuIbHbIX OTBETOB.

dopMa NPOMEXYTOYHOW aTTecTaLmm — 3K3aMeH.
YyacTtue obyvatollerocss B npoueaype nonyyeHusl 3K3amMeHa OCYLLEeCTBNAETCHA 3a CYET yyebHoro
BpemMeHu (TPYAOEMKOCTHN), OTBEAEHHOIO Ha N3yYeHWe OUCLMMINHBI.

OcHosHeble ycriogusi dornycka 0byqarou,e20Cs K 9K3aMeHy:
—obyyvarownncs BeiNONHWMA BCe BMAbl y4ebHOM paboThl (BKIOYas CamMoCTOSATENBHYIO);
—obyvalowmnncs  NpegocTaBun  MOMHOKOMMNIEKTHoe — yd4eBHoe  nmopTdonuo  (CucTeMaTu3MpOoBaHHYHO
COBOKYMHOCTb BbIMOMHEHHbIX B TeYeHue nepuoga oObOyvyeHus MMCbMEHHbIX paboT: wHAMBMAYanbHble
3adaHus, oTyeTbl No nabopatopHbIM paboTaM) B CPOKM, YCTaHOBIMEHHbIE rpadmkoM y4ebHoro npotecca no
AvcumnnHe.

lMnaHoeas npouedypa rnpogedeHuUs1 IK3aMeHa:

1. [aTta, Bpems 1 MecTo NpoBeAeHUs 3Kk3aMeHa onpegenseTcsa rpadomMkomM caayn 3Kk3amMeHoB,
yTBEPXAaeMbIM JEKAHOM BbiMycKatoLLero dakyneteta

2. dopma 3k3aMeHa — NNCbMeEHHas (O4YHO)

3. Bpemsa nogrotoeku — 90 MuH

lMpouedypa sk3ameHa ckradbigaemcsi U3 credyrouux smaros:

1. BeinonHeHune oby4varowmmcs NnMcbMeHHON paboTbl NO OCHOBHbLIM pa3fenamM AUCLMMNIUHGI.

2. MNMpoBepka npenogaBsaTtenem npeacraBneHHon paboTbl, OTMETOK B XypHarne y4yéTta noceLiaemocTu
N ycneBaeMoCTM (BbICTaBMEHHbIE paHee oOyvalwemycs AuddepeHUUpoBaHHbIE OLEHKU MO wUToram
KOHTPOJSIbHO-OLEHOYHbLIX MEPONPUSATUI).

3. BebIicTaBneHve WTOroBOM OUEHKM B 3K3aMEHaUMOHHYD BeOOMOCTb W 3a4YETHYI  KHUXKKY
obyvatoLerocsi.

PesynbTatbl 3k3ameHa oOMpefensioT OueHKaMU «OTIIMYHO», «XOPOLLO», «YOOBMETBOPUTENBHOY,
«HEeYyAOBNEeTBOPUTENBHO» N OOBABNSAIOT B A€Hb 3K3aMeHa.

OueHKy «omu4YyHO» BbICTaBNAT oby4aloLwemycs, rmyboKko 1 NPOYHO OCBOMBLLEMY TEOPETUYECKUIA U
npakTuyeckun matepuan gucuuniuHel. OTBET AOMKeH ObiTb MOrM4YHbIM, rpamMoTHbiM. OBGyyarowemycs
HeobXxoAMMO MOKa3aTb 3HaHME He TONbKO OCHOBHOrO, HO W AOMOMHWUTENbHOro Matepuana, OGbICTPO
OpVMEHTUPOBATbLCH, OTBEYas Ha JOMONHUTENbHbIE Bonpockl. Oby4varowminca gomkeH cBoboaHO cnpaBnaTbes
C NOCTaBeHHbIMY 3agavyamu, NPaBUITbHO OOOCHOBLIBATb MPUHATLIE PELLEHMS.

OueHKy «xopowo» 3acnyxkvsBaeT oOyyalLlmMnca, TBEpOo 3HaKLWWA MNpOrpaMMHbIN  MaTepuan
OVCUMNIWHBI, TPaMOTHO M MO CylecTBYy wu3narawwmn ero. He cnegyet pgonyckatb CyLECTBEHHbIX
HETOYHOCTEW MpM OTBETax Ha BOMPOCHl, HEOOXOAUMO MNPaBUITbHO NPUMEHSITb TeopeTUYecKMe NONOXKEHMUS
npuv peLleHnn NpakTnyeckux 3agad, BnaaeTb onpeaerneHHbIMU HaBblkamu 1 NpUeMamMu MX BblNOSTHEHNS.

OueHKy «ydosriemeopumeribHO» Nory4aeT obyvatoWmincs, KOTOPbIN MMEET 3HaHUSA TONTbKO OCHOBHOIO
mMaTepuwana, HO He yCBOWIN ero geTtanu, UCMbITbIBAeT 3aTpyaHEeHUs Npu pelleHuu npakTudeckux 3agad. B
oTBETax Ha MOCTaBMEHHbIE BOMPOCHI OOy4YalLMMCS AONylWeHbl HEeTOYHOCTW, QAaHbl HedoCTaToOYHO
npasurnbHble POPMYNMPOBKU, HapyLLEeHa NOCnefoBaTeNlbHOCTb B U3IOXEHWUU NporpaMmmMHOro matepuana.
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OueHka «HeyAOoBNeTBOPUTENIbLHO» FOBOPUT O TOM, YTO ODyYaloLMIACA He 3HAET 3HaYMTENbHON YacTu
matepuana no  AWUCUMUNIMHE, [OMyckaeT CyLIeCTBEHHble OWwWOKM B OTBETax, He MOXEeT peLluTb
npaKkTUYeckne 3agadv Unv peliaeT UX ¢ 3aTpyaHEeHVSIMU.

31



NMPUNOXEHUE 8
KAOPOBOE OBECNEYEHME Y4YEBHOI'O MPOLIECCA NO AUCUMUNNUHE
1. Tpe6oBaHue ®rocC

Honga Hay4yHO-nefarornyecknx paboTHUKOB (B NPUBEAEHHBIX K LENOYNCIIEHHBIM 3HAYEHUAM CTaBOK),
nmerowmnx obpasoBaHue, COOTBETCTBYIOLLEE Npodhunio npenogaBaemMon AucUMnnuHel (Mogyns), B obem
yucrne Hay4yHo-negarornyecknx paboTHUKOB, peanuaylowmnx nporpammy 6akanaspmara, 4OSPKHA COCTaBNATb
He meHee 70 NpoLEeHTOB.

Honga Hay4yHO-nefarornyecknx paboTHUKOB (B NPUBEAEHHBIX K LENOYUCNEHHBIM 3HAYEHUAM CTaBOK),
UMEILLNX YYEHYIO CTeMneHb (B TOM YUCIE YYEHYHO CTEMNeHb, NPUCBOEHHYIO 3a pybexxom u npusHaBaemylo B
Poccuiickon ®egepauun) n (unu) ydeHoe 3saHue (B TOM YMCIIE YHEHOE 3BaHME, MONyYeHHoe 3a pybexom u

npu3HaBaemoe B Poccuiickon depepaumm), B obLiemM yucrne Hay4yHO-nefarormyeckmx paboTHUKOB,
peanuaylLmx nporpammMy 6akanaepuaTa, AOMmKHa bbiTb He MeHee 60 NPOLEHTOoB.

Hons paboTHUKOB (B NPUBEAEHHbIX K LIENMOYMCIIEHHBIM 3HA4YEHUSIM CTaBOK) U3 YMCha pyKoBoguTenen
N pabOTHUKOB OpraHusauun, OeATenbHOCTb KOTOpbIX CBf3aHa C HanpaBneHHOCTbo (npodunem)
peanu3yemoi nporpamMbl 6akanaespuarta (MMerLLMX cTax paboTbl B AaHHOW nNpodeccuoHanbHon obnactu
He meHee 3 nert), B obLem 4ymucne paboTHMKOB, peanusyowmnx nporpammy 6akanaspuara, 4OMKHA ObITb He
MeHee 5 npoueHTOoB.

®yHkumonnposaHme 3IMOC yHuBepcuteta obecnedmBaeTcs kBanudukaumen paboTHMKOB, ee
NCNONb3YIOLLMX N MOAAEPKMBAIOLLNX.
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®OHA OLEHOYHbLIX CPEACTB No AUCUUNITUHE
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BBEAEHMUE

1. ®oHO OUEHOYHbIX CPEeACcTB MO AWUCLUUMNMHE siBRsieTcss obsizaTenbHbiM  060COGEHHBIM
npunoxeHvem k Paboueii nporpaMme y4eGHON ANCUMMIIUHDI.

2. ®oHO OUEHOYHbIX CpPeAcTB SBMSIETCS COCTABHOM 4acTbld HOPMATMBHO-METOONYECKOro
obecneyeHnst CUCTEMbI OLIEHKN Ka4YecTBa OCBOEHMS1 OBy4aloLLMMUCS YKa3aHHOW OUCLUMNINHDI.

3. Mpu nomowm ®OC  oOCyWeCTBRSETCS KOHTPOSNb W yNpaBneHve npoLeccoM popMUpoBaHUs
obyyarommuca komneTeHUmn, M3 yucna npegycmotrpeHHsix ®FOC BO B kavecTBe pe3ynbTaToB OCBOEHMS
y4ebHOM OMCLMNINNHBI.

4. ®oHO OLEHOYHbIX CPeacTB MO AUCUMNIIMHE BKMoYaeT B cebsA: OLeHOYHble CcpeacTsa,
npuMeHsieMble Ons  BXOOHOTO  KOHTPOMNSA; OLEHOYHble CcpeacTsa, nMNpuUMeHseMble B paMkax
UHOVBMAOYanM3auMn BbINONMHEHUS, KOHTpons UKCMpoBaHHbIX BuaoB BAPC; oleHouHble cpencTsa,
npuMeHsieMble [ONS TeKyLLero KOHTPONs W OLeHOYHble CpeacTBa, MpUMeHsieMble Mpu MPOMEXYTOYHOM
aTTecTauun Nno uToram UsydeHns AUCLMNIUHBGI.

5. PaspabotumMkamu oHAa OLEHOYHbIX CpeAcTB MO AMCUUMIMHE SIBNSATCA npenojasBatenu
kacpegpbl MaTeMaTM4YeCKUMX U eCTECTBEHHOHAy4HbIX  AMCUMMNUH, obecneudvBalollen  u3yyeHue
obyvalowmmmnca  gucuunivHel B yHuBepcuteTe. CopepxaTenbHoW OcHoBow pAand paspabotkm POC
nocnyxuna Paboyas nporpamma y4ebHON ANCUMMINHBI.
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C ncnosib3oBaHWeMm npeancraBlieHHbLIX B 1. 3 OUEeHOYHbIX cpeacTe

1. OXWOAEMbBIE PE3YJIbTATbl U3YYEHUA
y4eOGHOM ANCUUNIINHBI, NEePCOHaNbHbLIN YPOBEHb AOCTUXEHUA KOTOPbLIX NpoBepseTcs

KomneTteHuun,
B hopmMupoBaHumn Ko u KomMnoHeHTbI KOMNeTeHUUN,
KOTOpbIX HAUMEHOBAaHME dhopmmpyemble B PamMKkax AaHHOW AMCLMMAMHBI
3afencTBoBaHa WHAMKaTOpa (kak oXXugaembln pe3ynbTaTt ee OCBOEHMS)
AUCLUMNIIMHA 9
BOCTUXEHNN
BNageTb
KoMneTeHLuU 3HaTb 1 ymeTb genatb
koA HavMeHoBaHue g HaBblKaMu
noHnmaTtb (oencTtBoBaTh)
(MMeTb HaBbIKKM)
1 2 3 4
YHuBepcanbHble KOMMNEeTEeHUUN
YK- | CnocobeH NO-1yk1 3HaTb YmeTb Bnanetb
1 OCyLLecTBNATb AHanuanpyet cnocobsbl aHanuamposaTtb MeTodamu u
MOWCK, 3agavy, BblAenss ee | peweHus 3afauu, Bblgensas | HaBblkamu
KpUTUYECKNIA 6asoBble nocTaBneHHbIX | nx 6asoBble aHanusa
aHanua u CUHTEe3 | cocTaBnsaLue, 3agad. COCTaBMAOLWME U | NMOCTABMEHHbIX
Hdopmauuu, ocyuwiecTBnseT OCYLLECTBMATb UX | 3adad, BblAeNeHUsi
NPUMEHATb OEKOMMO3MLNIo OEKOMMOo3MuUuto. nx
CUCTEMHBIN 3agaym. 6a30BbIx
noaxoa Ans COCTaBMALLMX U1
peLleHns OCYLLEeCTBMNEHUS
NoCTaBMNEHHbIX NX 0EeKOMMNO3NLIMN.
3agau. NO-2yk1 3HaTb YmeTb BnageTb
Haxogut n mMeToabl HaxoauTb 1 MeTogamm U
KpUTHYECKN HaXOXAeHUs n KpUTMYECKN HaBbIKaMu Mo
aHanusupyet aHanusa aHanuampoBsaTb HaxoXaeHUo 1
nHdopmaumtio, WHopmaLunu, nHdopmaumtio, KpUTUYECKOMY
HeobOxoauMyto Ans Heobxogvmon Heobxoaumyto aHanmay
peLleHuns Ansi peLleHns ONs peLLeHns nHdopmaumm,
nocTaBneHHoOwn NMOCTaBMIEHHbIX | MOCTABMEHHbIX Heobxogumon ans
3agayn. 3agad. 3agav. peLleHns
MOCTaBMEHHbIX
3agav.
NO-3yk1 3HaTb YMmeTb BnageTb
PaccmaTpuBaet MeToabl ncnonb3oBaTb HaBbIKaMu
BO3MOXHblE paccMoTpeHus | meToapl paccMoTpeHnst
BapuaHTbl PELUEeHNs | BO3MOXHbIX paccMoTpeHus BO3MOXHbIX
3agayu, oueHmBas BapuaHTOB BO3MO>HbIX BapMaHToOB
NX OOCTOMHCTBA U peLleHns BapuaHToB peLleHns 3agayn,
HeJoCTaTKu. 3agauu, peLleHns 3agaydn, | oueHuBas nx
OoLeHMBas nx oueHuBas ux OOCTOMHCTBA U
OOCTOMHCTBA U | JOCTOMHCTBA U HedoCTaTKu.
HeJoCTaTKu. HeJOCTaTKN.
Na-4yq 3HaTb YMmeTb BnageTb
PaMOTHO, NTOTMYHO, | anropuTMm rPaMoTHO, CNoCcoBHOCTbLIO
aprymeHTMpoBaHO OPMMPOBaAHUSA | NTOTUYHO U rpamMoTHO,
dhopmupyeTt CYXOEHUA n aprymeHTMpoBaHO | JIOrMYHO,
CcOBCTBEHHbIE OLEHOK. hopmMynupoBaTtb | apryMeHTMpoOBaHO
CYXOEHUSA 1 OLEHKMU. cBou dopmnpoBaThb
Otnnyaert dakTbl OT CYXOEHNa n COOCTBEHHbIE
MHEHUNA, OLEHKW, OTNMYasa | CYXOEHUS 1
WUHTepnpeTauun, dakTbl OT OLIEHKM.
OLEHOK U T.A4. B WHTepnpeTauni.
paccyXaeHnsix
OPYrMX y4acTHUKOB
OeATENBHOCTN.
NO-5yk.1 3HaTtb YmeTb BnageTb
Onpepenset u MeToAabl nucnonb3oBaTb HaBblKaMu
oueHunsaeT onpegeneHns n | metoasbl onpegeneHusa n
nocneacTeunsg OLEHMBaHWsA onpegeneHns n OLEeHMBaHWS
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BO3MOXHbIX nocneacTeui oLeHuBaHus rnocrneacTsui

peLleHnii 3agayun. BO3MOXHbIX nocneacTeum BO3MOMHbIX
peLueHuii BO3MOMHbIX pelleHuit 3agadun.
3agauu. pellueHnii 3agavn.
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YACTb 2. OBLLAA CXEMA OLEHMBAHUA XOOA U PE3YJIbTATOB U3YYEHUA

YYEBHOW AUCLUNINNHbBI
O6LwWme KpUTEepPUN OLIEHKU U peecTp NPUMeHseMbIX OLleHOYHbIX CPeacTB

2.1 O630pHasa BeAOMOCTb-MaTpULa OLEHMBAHUA X04a U pe3ynbTaToB U3y4eHus1 y4ebHoMn
OUCLUMNIIMHBbI B paMKax negarorm4yeckoro KOHTpons

Pexum KOHTPOmNbHO-OLEHOYHBIX MEPONPUATUIA

Kareropus camo- B3anMo- nperlooL,:‘J(,aai-1Ka = C;;ZZZ:;BMTenﬂ clffl(?)“::(a;
KOHTPOSS U OLIEHKN oLieHKa OLeHKa
BaTens npoun3BoacTBa OLEeHKa
1 2 3 4 5
BxogHowm 1 Tect
KOHTPONb
WHaneuayanusaums
BbIMOSHEHNSA™,
KOHTpPONb 2
t(hkcnpoBaHHbIX
BugoB BAPC:
- MugmBugyanbHble Mposepka
3ajaHug no temam 21 3apanisi
npenogaBaTenem
Tekywumn 3
KOHTPOJlb:
Bonpocel ans
- CamocrosTenbHoe 31 | camocToaTensHo
n3y4yeHue Tem ro n3y4yeHus
TEMbI
- B pamkax
nabopaTopHbIX Tect
3aHATUI N
NoAroTOBKN K HUM
- CamonoarotoBka K Bonpoce! Ansi Tecr,
CaMOMOAroTOBKU
ayanTOPHbIM 3.2 p yyebHoe
(nabopaTopHbiM) noptdonmo
3EAHATUSIM nabopaTopHbIM
3aHATUAM
- B paMkax obLue-
HUBEPCUTETCKOWN
ZMCTel\abl KOHTponA 33 Tecr
yCMeBaeMoCTH
MpomexyToyHas Bonpocbl ans [NpoBeneHne Mpuem
atTectayua® NoAroTOBKU K npouenypsbl Komuccuen
obyyarowmxcs no 4 3K3aMeHy 3K3ameHa 3K3ameHa y
nuToram nsyyeHus 3a[10/KeH-
OUCLIMMNNUHBI HUKOB

* AAHHBbIM 3HAKOM MOMEYEHbI nHaunengyanmsnpyemble Buabl yqe6H017| pa6OTbI

2.2 O6Lwwue KpUTEPUM OLIEHKU XO4a U pe3yribTaToB

M3y4YeHNA y4eOHON ANCLUNIIUHBI

1. ®opmanbHbLIN KPUTEPUIA NONyYEeHNUs obyuvarommcs
NMOJIOXKNUTENBLHON OLIEHKN MO UTOraM U3y4YeHUs AUCLIUMIIVHDI:

1.1 NpepycMoTpeHHas nporpamma
N3y4YeHUst QUCUMNNMHBI 06y4aloLWmnmcs
BbIMNOSTHEHA NOIHOCTLIO 40 HaYana
npouecca NpoMeXXyTo4HOW aTTecTaumm

1.2 Mo kaxgow 13 NpegycMOTPEHHbIX NMporpaMmon Bugos paboT
no gucumnivHe oby4aloWwMness ycrneLwHo oTymTancs nepeg
npenogasarterneM, AEMOHCTPUPYS MPU STOM OOMMKHBIN (He HuxXe
MWHUMAasIbHO NPUEMIIEMOr0) YPOBEHb CDOPMUMPOBAHHOCTM
3NEeMEHTOB KOMMETEHL U

KayeCTBEHHOMN OLLeHKU paGOTbI 06yqa|ou.|eroc;| B paMKax usy4deHusa gUCUMNMIIUHbIL

2. N'pynnbl HedpopManbHbIX KpUTEpueB
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2.1 Kpntepum oueHkn KadecTtBa xoaa
npoecca nsy4eHus obyyaroLmmcs
nporpaMmmbl ANCUUNANHBI (TEKYLLEN

yCrneBaeMocCTH)

BAPC

2.3 Kputepuun oLeHKn Ka4yeCTBEHHOIo
YPOBHSA WUTOrOBbIX PE3YNbLTATOB

n3yyvyeHna ancumnniinHbl

pe3ynbTaTtoB U3y4eHUA OUCUUNNInHbI

2.3 PEECTP

ANieMeHTOoB (*)OHFI,a OLEeHOYHbIX CcpeacTsB no yqe6|-|017| auncumnnuHe

prnna OueHo4Hoe CcpencTBoO Uin ero 3AJ1IEMeHT
OLEHOYHbIX CpeaCTB HanmeHoBaHune
1 2

1. CpepctBa ansa
BXOAHOro KOHTPOnA

TecToBblE BOMpPOCHI g1Aa npoBegeHnd BXOAHOIro KOHTpOIiAd

KpVITepVIVI OLEHKN OTBETOB Ha TECTOBbIE BOMNPOCblI BXOOAHOIO0 KOHTPOJ14

2. CpeactBa

Ans MHaMBMayanusaumm
BbINOJIHEHUA,

KOHTpons
¢pmKCcMpoOBaHHbLIX BUOOB
BAPC

PekomeHgaumm no BbINONIHEHWUIO nHaonBngyasnbHOro 3agaHusa

KpVITepVIVI OLUEHKHN pe3ynbTaToB BbIMOJIHEHUA NHONBMOYaAlIbHOIo 3agaHnA

BOI'IpOCbI 051a CaMOCTOATEJIbHOIO N3y4eHna TeMbl

KpVITepVIVI OLUEHKN CaMOCTOATESIbHOIO N3y4eHnA TeMbl

3. Cpencrtea
ONA TeKyLero KOHTpons

BOI'IpOCbI Ana CaMOCTOATESIbHOIo N3y4eHuna TemMbl

O6wmn allropnTM CaMoOCTOATEJIbHOIO N3y4eHUA TEMbI

KpVITepVIVI OLUEHKN CaMOCTOATEJIbHOIoO N3y4eHna TemMbl

Bonpocbl ans camMonogrotoBkun Mo TemMam nabopaTopHbIX 3aHATUI

Kputepun oLeHKkM caMonoaroToBKM No TeMaM nabopaTopHbIX 3aHATUI

4. CpepcTBa

ANA NPOMeXyTO4YHOWM
aTTecTauMm no utoram
M3yYeHUA QUCLMNIIUHbI

OK3ameHaLMoHHasa nporpaMmma no yvyebHon gucumnnnHe

Mpumep aK3aMeHaLMOHHOro GuneTa

MnaHoBas npoueaypa NpoBeAeH sl 9K3ameHa

KpuTepun oueHKn OTBETOB Ha BONPOCHI UTOFOBOIO KOHTPOSS
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2.2 Kpntepum oueHKn KavyecTBa BbIMOMHEHUSA KOHKPETHbLIX BUAOB

2.4 Kputepum aTTecTaumMoOHHOM OLEeHKM Ka4eCTBEHHOIO YPOBHS




2.4. OnucaHne nokasatenen, KpuTepueB U LIKan oLleHMBaHUA 1 3TanoB ¢(hopMMpPOBaHUSA KOMMNETEHUMNA B paMKax AUCLUNNUHbI

YpoBHU CHOPMUPOBAHHOCTU KOMMETEHLNIN

KOMNeTeHUua He

MUWUHMManbHbIN cpenHuin BbICOKMI
cdopmmpoBaHa
OueHkM cpopMUMPOBaAHHOCTU KOMMNETEHLMI
2 3 4 5
OueHka OueHka OueHKa «Xopowo» OueHka «omnu4yHoO»

«Heyaoenemsopumeano»

«yaoenemsopumeano»

XapakTepuctmka ccpopMUPOBAHHOCTI KOMMNETEHLIMK

Whnexcnm | Koa Mokasatens KomneTeHuust B MosiHOM Mepe ChopMMpOBaHHOCTb ChopMMpPOBaHHOCTb ChopMMpOBaHHOCTb dopmbI 1
HasBaHue AnKaTopa |y kaTope OLgHMBaHNA — He cchopmmupoBaHa. MmetoLmxes KOMMETEHLMN COOTBETCTBYET KOMMeTeHLWW B Lienom KOMMeTeHLMM cpeacrea
komneTen | AOCTWKEHMM | neTenn | SHaHWA, ymeHus, 3HaHWI, yMEHUIN 1 HaBbIKOB MUHUMATbHBIM Tpe6GoBaHUsIM. COOTBETCTBYET TpebOBaHUSM. MONHOCTbIO KOHTpOIA
umn KomneTeHun HaBbIKN He0CTaTOMHO ANs PeLIEHNs! NMetoLmxcs 3HaHWi, yMeHWiA, MMeoLLmXCs 3HaHWIA, YMEHWIA, cooTBETCTBYET q)OPM“pOBaH‘f'”
n (Bnanexus) NpaKkTUYECKUX HaBbIKOB B LIEIOM JOCTATO4HO HaBbIKOB 1 MOTMBALMN B TpebosaHuAM. koMneTeHLn
(npodeccuoHanbHbIX) 3agay 0N peleHns NpakTUYeCcKnX Lenom JOCTaTo4vHO Ans MmetoLmxcst 3HaHui,
(npodpeccunoHanbHbIX) 3agav peLleHnsa cTaHaapTHbIX YMEHWI, HaBbIKOB U
npaKkTU4ecKnx MOTMBaLMW B NOJIHOM
(npodbeccuonanbHbIX) 3agad Mepe A0CTaToYHO Anis
peLLEeHUsT CIIOXKHbIX
NpaKkTU4YEeCKUX
(MpodbeccuoHarnbHbIX)
3agav
KpvTepumn oueHvBaHWs
3HaTb Obyyatowmmncs He 3HaeT Obyvarowmics 3HaeT Obyyatowwmics cBoboagHo | Obyuatowmiicst B YyebHoe
MonHoTa cnocobbl peLueHnsi | crnocoBbl peLUeHNs1 | OCHOBHble CMOCOObI peLueHnst | 3HaeT  Ccnocobbl  pelleHVsi | CoBepLUeHCTBE 3HaeT nopTtdonuo.
SHAHWI NoCTaBMeHHbIX NocTaBMneHHbIX 3agad nocTaBreHHbIX 3aaay nocTaBneHHbIX 3agad cnocobbl pelleHuns | OksameHaumo
3apay MoCTaBneHHbIX 3a4a4 HHblEe
BOMPOCHI.
YmeTb Obyuyatowmincst He ymeeT Obyvarowmiica HeyBepeHHo | O6Gy4atomnca ponyckaet | Obyvatowuiics  ymeeT YyebHoe
aHanuanposatb aHanusupoearb 3agauu, | ymeet MarnosHaunTensHbIe YeTKO  aHanuaMpoBaTtb | nopTdgonuo.
Hanuame 3agaun, Bblgenssa | Bbloenss ux Ga3oBble | aHanM3MpoBaTb 3afaun, | HETOYHOCTY MpU aHanmse 3agaun, csoboaHo | Ok3ameHaumo
YMOHU nx 6a3oBble | COCTaBMSALME U OCYLLECTBIATL | BblAensis Ux GasoBble | 3apad, Bbigensas vx 6Gasosble | Bbigenss ux Gasosble HHble
cocTaBnsoLye u MX JeKOMMO3NLMI0 cocTaBnsoLe cocrasnsioume u | cocraensowme " BOMPOCHI.
OCYLLECTBNATL  UX OCYLLECTBNATL nx | ocywecTensaTb nX
NO-1yx1 [EeKOMMNOo3nLMI0 [,EKOMMNO3MLINI0 [EKOMMNO3MLNI0
Bnapetb Ob6yuvatowumiica  He  Brageet | Obyvawowmncs Bnageet | O6yyvatowmiica Bnageet Ob6yuatowymiics YyebHoe
meTo4aMU M | MeToaaMm 1M HaBblkaMu aHanu3a | OCHOBHbIMMU meToZamu M | OCHOBHbIMM  MeTogamMu U | cBOBGOAHO BnageeT | nopTdonuo.
HaBbIKamm NOCTaBMNEeHHbIX 3agjad, | HaBblkamu aHanusa | Hasblkamu aHanusa | MeTogamu M Haeblkamu | Jk3ameHaumo
VK-1 aHanusa BblAeneHus nx 6a30BbIX | MOCTaBMEHHbLIX 3a4ad NOCTaBMNEHHbIX 3adad, | aHanmsa nocTaBMeHHbIX HHble
Hanuame nocTaBMneHHbIX COCTaBnALMX " BbleneHuns ux 3a4ay, BblAeneHms nx BOMpPOCHI.
HABLIKOB 3agad, OCYLLEeCTBNEeHUA 0a30BbIX COCTaBnsoWMX U | 6a3oBbIX
BblOeNeHns ux MX AeKOMMO3MLMN OCYLLECTBIEHMS COCTaBMSAOLLMX 7
6a30BbIX MX 0eKOMMo3nLmn oCyLLIEeCTBIEHUS
COCTaBMAWMX U UX 4EKOMMO3ULMK
OCYLLECTBNEHNS
UX AEKOMMO3nLMK
3HaTb OGyuatoLmiica He 3HaeT Obyuarowmincs 3HaeT Ob6yuatoLymiics cBobogHo | Obyuvatowmiics B YyebHoe
meToabl METOAbI HAXOXKAEHWS U aHan3a | OCHOBHbIE METOAbl HAXOXKAEHUS | 3HAEeT METOAbl HAXOXKOEHWUS M | COBEPLUEHCTBE 3HaeT nopTtdonuo.
HaxoXaeHus 1 | nHdopmauum, Heobxoaumon | u aHanuaa WHGopMaumMK, | aHanuaa MHGOPMaLMK, | METoAbl HaxOXAeHWUs U | Jk3ameHauuo
W-2vcs HonHota aHanu3sa ANS  pelleHVsi MOCTaBMeHHbIX | HeoBXoauMoi Ans  pelleHVsi | HeoBXoauMMOoW [Anisi pelleHust | aHanusa I/IHEbOpMaLlI/IVI, HHble
3HAHMN UHdopMaLmm, 3agad NOCTaBMNeHHbIX 3a4a4 NoCTaBneHHbIX 3a8a4 Heobxoaumoit ans BOMPOCHI.
Heobxoaumon ans peLLUeHNs1 MOCTaBMEHHbIX
peLlueHus 3apay
MOCTaBMNEHHbIX
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3agad

YmeTb Ob6yuatowmiics He ymeeT Obyuvatowmics ucnbiTbiBaet | OBydatowmncs ponyckaeT | Obyuvarowmiics ymeet YyebHoe

HaxoauTb N | HaxoOWTb N KPUTUYECKM 3aTpyaHeHus npu Mano3HauyuTenbHble cBOGOOHO HaxoauTb W nopTdonuo.

KPUTUYECKU aHanuaMpoBaTb MHOpMaLUIO, HaxoXAeHUN U KpUTUYECKOM HETOYHOCTM Haxoas N | KpUTUYECKM Ok3ameHauno
Hannune aHanusupoBaTb HeobxoouMylo Ons  pelleHust | aHanuse Mchvopmaumm, KpUTUYECKU aHanusupysi | aHanusupoBaTb HHble
YMEHMW nHopMaLmto, NocTaBneHHbIX HeobOxoOouMoi Ons  pelleHus | MHdopmauuio, nHpopMaLmio, BOMpPOCHI.

HeobxoauMmyto aAns | 3agay nocTaBneHHbIX HeobxoouMylo Ons pelleHus | HeobXxoaumyto ansi

peLueHust 3agay NoCTaBMEHHbIX pEeLLEHMsI NMOCTaBMNEHHbIX

nocTaBneHHbIX 3agad 3agad

3agad

Bnapetb Ob6yuatowmiica He BnageeT Obyuvatowmics HeyBepeHHo | Obyvaromncs Bnageet | Obyyatowmiics YyebHoe

MeTodamu M | MeToaamu 1 HaBblkaMu Mo Bnageet OCHOBHbIMM  MeTogamMu U | cBoBogHO Bnageet nopTdonuo.

HaBblkaMu Mo | HaxXOXOEHWIO W KPUTUYECKOMY | METOAAMM WM  HaBblkaMU MO | HaBbIKaMW MO HAXOXAEHWIO M | MeTodamy U HaBblkaMu | Ok3ameHauumo

HaxoXaeHuo n | aHanusy HaxXoXOEHUIO U KPUTUYECKOMY | KPUTUYECKOMY aHanusy no HHble
Hanuuve KpUTUYECKOMY MHgOopMaLuK, HeobxoavMMoN | aHanusy 5 MHGOPMaLUM, HeoBGXOAMMONM | HaxoXOEHUo n BOMpPOCHI.
HABLIKOB aHanusy ONst  pelleHus MOCTaBMEeHHbIX | MHdopMmauuy, HeobxoauMoW | ANnsi pelleHnsi NMOCTaBIIEHHbIX | KPUTUYECKOMY aHanuay

nHopMaumm, 3agad ONA  pelleHns MocTaBreHHbIX | 3agay nHopMaumm,

HeobxoauMoi ans 3agay HeobxoanMoi ans

peLueHus peLLeHs NMOCTaBMNEHHbIX

nocTaBneHHbIX 3agad

3agad

3HaTb Obyyatowmincs He 3HaeT Obyvawowpmiica cnabo 3Haet | ObGydarowmnca c | Obyuatowuiics B YyebHoe

meTozbl MeToAbl PaCCMOTPEHUs MeToAbl pacCMOTPEHMUS Mano3HaYnTENbHbIMU CoBepLUeHCTBe 3HaeT noptdonuo.

paccMoTpeHust BO3MOXHbIX BapuaHTOB | BO3MOXHbIX BapuyaHTOB | HETOYHOCTAMU 3HaET MeToAbl pacCMOTPEHMUS Ok3ameHauno
NonHota BO3MOXHbIX peLleHns 3a4auun, OUEHMBasi UX | pelleHust 3agayn, oueHvBasi UX | MeTodbl pacCMOTPEHUS BO3MOXHbIX BapUaHTOB HHble
SHaHW BapuaHToB [OCTOMHCTBA U HeQoCTaTKu [OOCTOMHCTBA U HeocTaTku BO3MOXHbIX BapuaHTOB | pelleHus 3agauu, BOMpPOCHI.

pellueHns 3agauu, pelleHVss 3agayn, oueHuBasi | oueHuBas nx

oLieHMBas nx VX OOCTOMHCTBA M HEQOCTaTKM | AOCTOMHCTBA "

[JOCTOMHCTBA n HepgocTaTku

HepgocTaTku

YmeTb Ob6yuatowmiica He ymeeT Ob6yuvatowmincs ncnbiTbiBaet | Obyvatowmmncs ymeet Ob6yuatowymiics YyebHoe

MCMonb30BaTb 1cnonb3oBaTb MeToAdb! 3aTpyaHeHus, 1cnonb3oBaTb MeToab! cBoGoOAHO  wcnonb3yeT nopTdonuo.

meTozbl paccMoTpeHus BO3MOXHbIX | MCMOMb3ysi MeToAbI paccMoTpeHus BO3MOXHbIX | METOAbI paccMOTpeHus | Ok3ameHaumo

paccMOoTpeHUst BapuvaHTOB peLleHust 3agayn, | pacCcMOTPeHWs BO3MOXHbIX | BapUaHTOB peLUeHUss 3afayu, | BO3MOXHbIX BapUaHTOB HHble

Y03y Hanmqv[e BO3MOXHbIX oueHMBas WX [OCTOMHCTBA W | BapuaHTOB peLleHWs 3aaadu, | oueHuBas UX AOCTOMHCTBA W | pelleHust 3agauu, BOMPOCHI.

YMEHWM BapuaHToB HegocTaTku ouUeHMBass WX [OCTOMHCTBA W | HegoCTaTKu oueHusas nx

peLlueHus 3agayu, HepocTaTku [OCTOVHCTBA "

oLeHnBas nx HepgocTaTku

[JOCTOMHCTBa n

HegocTaTku

Bnapetb Ob6yuvatowuiica  He  Brageet | Obydatowmincs HeyBepeHHo | OGyvarolmicst BnageeT Ob6yuatoLuiics B YyebHoe

HaBblkaMu HaBblkamy PacCMOTPEHWS Bnageet HaBblKamy PaCCMOTPEHWS COBepLUeHCTBe BriageeT nopTtconuo.

paccMOTpeHUst BO3MOXHbIX BapuvaHTOB | HaBblkaMW PACCMOTPEHUS BO3MOXHbIX BapuaHTOB | HaBblkaMu Ok3ameHauno
Hanuune BO3MOXHbIX pelleHns 3aaaym, oueHuBasi UX | BO3MOXHbIX BapuaHTOB | pelleHus 3agayv, OLEeHWBasi | paccMOTpeHus HHble
HABLIKOB BapvaHToB [OCTOVHCTBA U HEQOCTaTKN pelleHnst 3afayn, OLEHMBasi UX | UX JOCTOMHCTBA U HELOCTATKM | BO3MOXHbIX BapuaHTOB BOMpPOCHI.

pelleHns 3agauu, OOCTOMHCTBA U HeJocTaTku peLueHus 3agauu,

oLieHnBas nx oueHusas nx

JOCTOMHCTBaA n [OCTOVHCTBA "

HegocTaTku HegocTaTku
MonHoTa 3HaTb Ob6yuvatoLuiics He 3HaeT Obyuatowmics ponyckaeT | Obyuvatowuiica 3HaeT Ob6yuatoLuiics B YyebHoe

NO-4yk1 SHAHW anropuTm anroputm hopMUpPOBaHUS HETOYHOCTM B anropuTMe | anropuTM hOpPMMUPOBaHUS COBEpLUEHCTBE 3HaeT nopTdonuo.
(HOpMMPOBaHHS CY)KOEHWI 1 OLEHOK (opMMpPOBaHUS CY)XOEHWUIA U OLIEHOK anropuTm Ok3ameHauno

41




Cy>XaeHun " CY>KOEHWUA 1 OLEHOK dopmmnpoBaHus HHble
OLIeHOK CY>XOEHUIA 1 OLEHOK BOMPOCHI.
YmeTb Ob6yuatoLmiics He ymeeT Obyuatowmics ncnbiTbiBaet | OBydatowmncs ponyckaeT | Obyuvatowmiics YyebHoe
rpaMoTHO, rpamMoTHO, MOMUYHO 1 3aTpyaHeHus He3HayuTernbHble HETOYHOCTM, | FPaMOTHO, NTOTUYHO U nopTdonuo.
NOTNYHO 1 aprymMeHT1poBaHo chopmynumpys ceou dopMynupys CBOM CYXAEHUSI | apryMeHTMpOBaHO Ok3ameHaumo
apryMeHTMpoBaHo | (hOpMynMpoBaTh CBOU CY)XOEHUS W OUEHKW, OTNM4Yas | M OLEeHKWU, oTnmyas akTbl OT | hopMynmpyeT cBou HHble
Hannuve dopmynmposaTb CYXOEHMS W OUeHKW, oTnunyas | dpakTbl OT MHTepnpeTauui VNHTepnpeTaumn CyXOEHUs W  OLEHKW, BOMNPOChI.
YMEHUN cBoU akTbl OT MHTepnpeTaumn oTnnyaa  daktbl  OT
cyxaeHus n WHTepnpeTauun
OLIeHKM, OTnnYas
daKTbl oT
MHTEepnpeTaummn
Bnapetb ObyyatoLymiics He BnageeT Ob6yyatoLmiics HeyBepeHHo | OB6yuvatowumiics Brnageet | OB6yvatowmiics YuebHoe
CNOCcCoBHOCTbLIO CnocobHOCTbLIO rpamoTHO, | BrnageeTt CNOCOBHOCTBIO | CMOCOBHOCTBIO rpamMoTHo, | cBo6oAHO Bnapeet noptconuo.
rpaMoTHo, NOrNYHO, apryMeHTMPOBaHO rpaMoTHo, NOTMYHO, | FOrMYHO, apryMEeHTUPOBaHO CMNOCOBHOCTBLIO Ok3ameHaLmo
Hannune NOrNYHO, dopmMupoBaTb COBCTBEHHbIE apryMeHTMpoBaHo dopmMupoBaTb  COBCTBEHHbIE | rPaMOTHO, NOrNYHO, HHble
HABLIKOB apryMeHTUPOBAaHO | CYXXOEHWUSI U OLLEHKU chopmMupoBaTb COBCTBEHHbIE CYXXOEHUS1 1 OLEHKW, flonyckasi | apryMeHTUpPOBaHO BOMPOCHI.
dopmuposaTb CY>XOEHWSI 1 OLLEHKU He3HayuTenbHble HETOYHOCTM dopmuposaTb
COBCTBEHHbIE cobCcTBEHHbIE
Cy>XaeHus n CY>XOEHUS 1 OLLEHKU
OLIEHKM
3HaTb Obyyatowmincs He 3HaeT Obyvatowmiica 3HaeT | Obyuvatowuiics 3HaeT | Obyvatowuiics B YyebHoe
meToapl MeTOAb! ONpeaeneHns n HekoTopble mMeToAbl | OCHOBHbIE MeTOAbl | COBEPLUEHCTBE 3HAET nopTdonuo.
MonHoTa onpeaeneHns n oLeHMBaHuA nocneacTsui | onpeaeneHvs n onpegeneHysa n mMeToAbl onpeaeneHna n | SkaameHauuno
SHAHW OLIeHUBaHWS BO3MOXHbIX pPeLleHunii 3aga4um OLieHMBaHWs nocneacTeuii | oueHUBaHUsI nocrneacTeuiA | OLEHUBaHWSA HHble
nocneacTaui BO3MOXHbIX PELUEeHUI 3ada4m BO3MOXHbIX peLleHnin 3agaym nocneacTeui BOMNPOCHI.
BO3MOXHbIX BO3MOXHbIX  peLUeHui
peLleHnn 3aga4m 3agayu
YmeTb . YuebHoe
. . Ob6yuatoLmiics
ucnonb3oBaTb o Ob6yyatoLymiics uenelTeiBaeT | Obyvatowmincs fgonyckaet nopTdonuo.
Ob6yuyatowmincst He ymeeT cBobogHO  mcnonb3yet
meToapl 3aTpyaHeHus, He3HayuTernbHble HETOYHOCTH, Ok3ameHaumo
ncnonb3oBaTth MeToabl MeToabl onpeaeneHnst u
Hanunuve onpegeneHuss ncnonb3ys MeTofbl ncnonb3ys meToAbl HHble
. onpegeneHns u  OUEHWBaHWA OLieHMBaHNA
NA-5yk1 YMeHW OLIeHUBaHWA o onpefdeneHVss U OUEHVMBaHUA | onpefeneHus U OLEeHUBaHWS . BOMPOCHI.
o nocneacTeui BO3MOXHbIX o o nocneacTsumn
nocneacTeui o nocneacTeui BO3MOXHbIX | MocrneacTauii BO3MOXHbIX o
peLleHnin 3apaum . . BO3MOXHbIX  peLleHui
BO3MOXHbIX peLleHnin 3agayn peLueHuin 3agadmn sanaun
peLleHnin 3aga4m
Y nicst 4ebH
Bragetb Obyvatowmic YyebHoe
- . cBobogHO Bnageet nopTdonuo.
HaBblkaMu . Obyuatowmics HeyBepeHHo | OGyvarolumiicst BnageeT
Ob6yuvalowmiica  He  Brageet HaBblkamu Ok3ameHaumo
onpedeneHuss BrnageeT OCHOBHbIMU HaBblkamu
Hanunuve HaBblkamu onpeaenexHus n onpegenexus n HHble
OLIeHUBaHUS _ | HaBblkamMu  onpefeneHuss U | onpegeneHus u
HaBbIKOB . oLieHMBaHuA nocneacTaum . . | oueHuBaHWA BOMPOCHI.
nocneacTaum ~ OLieHUBaHWA nocneacTsuin | oueHWBaHUs nocneacTeui .
BO3MOXHbIX PeLleHunii 3aaa4um ~ Z nocneacTsumn
BO3MOXHbIX BO3MOXHbIX pELUEeHNiA 3a4a4um BO3MOXHbIX PeLleHnn 3aaa4um o
- BO3MOXHbIX  peLleHui
peLleHnit 3agayn
3agjayu
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YACTb 3 MeTtoauuyeckue maTepuanbi, onpeaensowme npoueaypbl oLeHUBaHUA 3HAHUW, YMEHUN,
HaBbIKOB, XapaKTepu3yrLmx aTtanbl POPMMPOBaAHUA KOMNETEeHLMN

YacTtb 3.1. TunoBble KOHTPOJbHLIE 3af4aHUsl, HEOOXOAUMbIE ANA OLEeHKU 3HaHUW, YMEHUI, HABbIKOB
3.1.1. CpenctBa
ANA UHAMBUAYyanu3aumMmn BbINOJNIHEHUA, KOHTpoOns (hMKcupoBaHHbIX BuaoB BAPC
3.1.1.1. PexomeHAaLMM NO BbINOJIHEHUIO MHAUBUAYaNIbHOIO 3aaHus

O4Ho-3ao04Hasa dopma
MHavBuayaneHble 3aaaHvs BbIMOMHAKTCA MO 3 TeMaM:
«Cnocobbl BbIpaXXeHUs KOHLEHTpaLun pacTBOPOB»
«OKMCNUTENBHO-BOCCTAHOBUTESBHbIE MPOLIECCHI»
«Knaccudmkaumsa n HomeHknaTypa opraHM4YecKMx CoeqUHEHNN»

OBPA3EL
BapuvaHTa UHAMBUAYanbHOro 3agaHva no Teme «Cnocobbl BbipaXeHUsi KOHLeHTpauum
pacTBOpPOB»

1. Yemy paBHa macca BoAbl, B KOTOPOW Hago pacteopuTtb 50 r xnopuga kanvsa ana nonyydexdms 10%-

HOro pacreopa?

2. Nmeetcsa 200 r 50%-Horo (no macce) pacteopa NaCl. Ckonbko rpammoB 10%-Horo (no macce)
pacTBOpa MOXXHO MPUrOTOBUTL M3 3TOrO KonunyecTsa?

3. CKOMbKO rpamMmoB XropoBOAOPOAHON KMcnoTel cogepxxutcs B 200 mn 0,75 H pacTtBopa?

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

5. K 1 n 0,5 H pactBopa NaOH npununun 4 n Boabl. Onpeaennte KOHUEHTPaUUIO MOSTyYeHHOro
pacTBopa.

OBPA3EL
BapuMaHTa UHAMBUAYanbLHOro 3agaHua no teme «OKMCNUTeNbHO-BOCCTaHOBUTESbHbIE
npouecchbI»

MeTogom anekTpoHHOro GanaHca paccrtaBbTe KOA(MUUMEHTbI B AaHHbBIX YPaBHEHUAX  peakuni;
onpegenute o6OLWYyO CyMMYy KO3(MUUMEHTOB B KaXXAOM YpaBHEeHWW; onpegenute  obuwyio cymmy
KO3(PPULMEHTOB B NEBOM YacTW YpaBHEHUS; YKaXuTe, 4YeMy paBeH KOS(UUMEHT nepen MOreKyrnoun
OKUCIIUTENS; YKaXuTe, YeMy paBeH KO3 urLMeHT nepes MOonekynon BOCCTaHOBUTENS.

1. KI+ KJO3+ HZSO4 - J2+ K2804+ Hzo
2. Al+ KNO3z+ KOH — K3AlO3+ NH3 + H,0

OBPA3EL,
BapuaHTa uHguBuayanbHoro 3agaHua no teme «Knaccucukauma n HomeHknartypa
OpraHM4ecKux coeguHeHun»
HasoBute coeguHeHusa no MKOTMAK HomeHknaTtype, ykaxuTte knacc:

1) CHz — CH — CH, — CH, — CH, — CH;4 6) CH, =C — CH,—CH =CH - CHs
| |
CHs CHs,
2)CH3—CH=CH—CH—CH3 7)CH3—CH—CH2—CH—CH3
| |
CHs OH OH
3) CH3—CH-CH,-C=CH 8)CH2=C|—(ﬁ—CH2—CH3
|
CH; CH; O
4) CH3 — CH - CH, - CH - CH;4 9) CH3 — CH — CH — CH, — COOH
| |
OH CH; CHs CH;

10) HOOC - CH, — COOH
5) CH; — CH; — CH3

3aoyHas chopma
MuouBmayanbHoe 3agaHune BbINOMHAETCS N0 TeMaMm:
1. Knaccudmkaums n ceonctea HEOpraHM4eCKMxX COeaNHEHNN
2. KomnnekcHble coeanHeHuns
3. Xvimuyeckasa TepMoanHamMumKa
4. XviMnyeckas KUHeTUKa U paBHOBECKE
5. KoHUeHTpaumsa pacTBopoB
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6. SnekTponuTnyeckas guccounaums

7. T'vaponua conen

8. OKMCMTENBHO-BOCCTAHOBUTESbHbIE pPeaKLmm
9. ManbBaHMYeCKME SNEMEHTHI

10. OnekTponus

11. Kopposus

12. OCHOBbI OpraHN4Yeckon XMmMmm

OBPA3EL
BapuaHTa MHAUBUAYyarnbHOro 3aAaHuA

1. NMpuBeagute B MONEKYNsIpHON hOpMeE ypaBHEHUS peakuui, NpoTeKalLlmx no cxeme, pacctaBbTe
cTexXnomMeTpuyeckmne KoauLmeHTbl, Ha30BUTE UCXOOHbIE U NOMNyYeHHble coeamHeHusa: CaO — Ca(OH), —
Ca(H2PO4)2—> Cag(PO4)2 — CaClz.

2.0npegenute:  Ha3BaHMe,  KOOPAMHAUMOHHOE  4ucho,  (KMY.), BenMuMHYy U1 3apsg
KkoMnrnekcoobpasoBaTtens, 3apsg KOMMIEKCHOro uMoHa u nuradHga(-oB) B CredyroLMX KOMIIEKCHbIX
coeanHeHnusax: Na[Al(OH)4], [Co(NH3)sH,O]Cl;, K4[Fe(CN)e]. HanMwunte B MONEKynsipHON U MOHHOM dhopMax
ypaBHEHUss 0OMEHHbIX peakuui, npoucxogawmx mexay coegmHeHnsammn K JFe(CN)g] n CuSO,4, umes B Buay,
yTo O0bOpasylolmecss KOMMIEKCHbIE COMW HepacTBOpMMbI B Boge. HasoBuTe MCXOOHbIE U MONyYeHHble
BeLlecTBa.

3. Ona peakumn 2H,S ( + SO, 1y = 3S () + 2H0(y BbMUCIUTL AH® Xpos ASOX,p, AGOX_p (Tabn.
AaHHble npyBefeHbl B [punoxeHun).

4. [Ona npvBegeHHOW paBHOBECHON CUCTEMbl OnpedenqTe, Kak WU3MEHMTCH CKOPOCTb NPSIMOM
peakuum Npu n3mMeHeHuu TemnepaTypbl, €CNun JaH TeMnepaTypHbIn koadduuneHT y. NpuBeante pacyeTsl.

Cuctema: 2NO + O, <> 2NO,; y=2; TemnepaTypa nosbilwaeTtca Ha 20° (At 0 =20).

5. Ans pactBop FeSO,4, maccoBas gonsa kotoporo coctaensetr 5 % (p=1, 050 r/CM3), paccuutaTtb
MONSPHYH KoHueHTpauwmto (C,,), MONsIpHYO KOHUEeHTpauumto akemBaneHTa (C,) n tutp (T).

6. CocTaBbTe ypaBHEHMS peakuui B MOMEKYNAPHOM, MOMTHOM WM KPATKOM MOHHO-MOJEKYNAPHOM
Bnge: NaHCO; n NaOH; coctaBbTe MONEKYNSAPHbIE YpaBHEHUS peakuuin, KOTOpble COOTBETCTBYHOT MOHHO-
MOneKynsipHbIM: Zn”" + H,S = ZnS + 2H".

7. CoctaBbTe YypaBHEHUS peakuuMn rmaponusa conew no | cTyneHn B MOHHOW M MOMEKYNSPHON
dopmax: a) xnopuga xpoma (lll), 6) bopata HaTpuA. YKaxuTe peakumio cpeapl.

8. TlopobpaTe KkOIPMMUMEHTHI B YpPaBHEHMSAX OKUCIUTENbHO-BOCCTAHOBUTENMbHbBIX peakuumn
MEeTOAOM 3MNEeKTPOHHOro 6anaHca, yka3aTb OKUCIIUTENb U BOCCTAHOBUTENb!

a) KMnO4+ KOH — K2Mn04 + OZ + Hzo

6) HC|O4+ SOz—> HCI + H2504

9. OnpegenuTb 3.4.C. XMMUYECKOro rarnibBaHN4YecKoro areMeHTa:

Cd/ CdCl,(0,1M) // ZnSO4 (0,01M) / Zn.

10. Kakas macca Meanm BblOenuTCA Ha Katode Mpu anekTponuse pactBopa cynbdaTta meau B
TeyeHune 1 yaca npu cune Toka 4 A? lNpuBeanTe peLleHne 3agaudun.

11. Hanuncatb npouecc koppo3uvu B KUCIIOW U HEWTpanbHOW cpefax Npu YcroBuW, YTO Xeneso —
OCHOBHOW MeTann, a MeTanfbl NOKpbITUI: Meab W UuHK. OnpefenuTb TUM MOKPbITUS (aHogHOoe wnu
KaTtogHoe).

12. OcywecTBuTb LENo4YKy npesBpalieHMn. HasBaTb npoAayKTbl peakuMn no cucTemMaTu4ecKom
HOMeHKnaType:

HCI H KOH HCI C,HC

4—MeTI/IJ'IHeHTI/IH—1——)A—2_—)B——)C —>D 25 —>E
Ni CIIUPT.p — P 2Na

Mpy BBIMOMHEHUN WHOMBMAYANbHOIO 3afaHus obydarolmecss MOryT WCMNonb3oBaTh JOOYH0
y4ebHY0 nutepaTtypy, KOHCYNbTUpOBaTbCA C npenogaBaTteneM. Kaxabin obydatowmincst BbINOSHSAET CBOM
BapuaHT 3afaHusi U B YCTAHOBIEHHbIA CPOK COAET BLINOMHEHHYO paboTy Ha kadenpy npenogasaTento
ansi npoepku. NpenogaBaTtens NpoBepsieT paboTy U AenaeT COOTBETCTBYHOLLLYIO OTMETKY: «3a4TEHO» UMK
«He 3a4yTeHo». Ecnn  pabota He 3ayTeHa, €€ BO3BpallalT obyyatowemycss Ha p[opaboTky, ¢
nocneayoLien NoOBTOPHON NPOBEPKOMN.

KPUTEPUU OLLEHKA
pe3ynbTaTOB BbINOMIHEHUA MHAUBUAYaNbHOro 3agaHus

- OLleHKa «3a4ymeHo» BbICTaBNSAETCS, ecnm obyyatouincs BbinonHun 6onee 60% 3agaHus;
- OLleHKa «He 3a4YmeHO» BbICTaBNSETCS, ecnn obydvatrowuncs BoinonHun MmeHee 60% 3agaHus.
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3.1.2. BONPOChI
AnA npoBeaeHNs BXOAHOro KOHTposs

OBPA3EL BUNETA
Onsi NpoBeAeHNsA BXOAHOIo KOHTponA

1. C kaknm 13 nepeuncneHHoix BewecTts byaet pearnposate CaCOs:

1) HCI 3) NaCl

2)Zn 4) CuO

2. Ykaxute oopmyrny OCHOBHOMN COMu:

1) NaCl 3) NaHCO,

2) AIOHSO, 4) K,[Zn(OH),]
3. Kakon rugpokcua B3aMMOOENCTBYET C KACIOTaMU 1 HE pearmpyeT co wenoyamm?
1) Zn(OH), 3) Pb(OH),

2) Al(OH); 4) Ca(OH),

4., K kakomy Tuny conen otHocutcs conb Al(H,ASO,)3?

1) koMnnekcHas 3) cpepgHsis

2) ocHoBHast 4) kncnas

5. Ykaxnte coegnHeHne ¢ KOBareHTHON NOMSPHON CBA3bIO:

1) Br, 3) KCI

2) LiF 4) HCI

6. Ykaxute nopsgkoBblIi HOMEP W HasBaHWEe 3feMeHTa, Y KOTOporo Ha 4s- nMoAypoBHE Haxoautcs 2
3NEeKTPOoHa, a Ha 3d- NnoaypoBHE -5 3NeKTPOHOB?

1) Ne20 (kanbumi) 3) Ne25 (mapraHeL)

2) Ne23 (BaHaguin) 4) Ne26 (xeneso)

7. OnpegennTte CTeNEHb OKUCIEHUS] MOHA-KOMMNIIEKCOOOpa3oBaTens 1 ero KOOpAMHALUMOHHOE  YUCIO B
coeguHeHmnmn K4[Fe(CN)g]:

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

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

8. 3HasdA KOHCTaHTbl YCTOMYMBOCTU KOMMIIEKCHBIX WMOHOB, YKaXWUTE, KakOW W3 HUX SBNSAETCS CaMbiM
HenpoYHbIM?

1) K, [BiBr,]” =6,61-10 3) K,,,[AgBr,] =219-10"

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

9. BeibepuTe npaBunbHOe HasBaHue coeanHeHus Ky[PdClg]:

1) rekcaxnoponannagar (lll) kanus 3) rekcaxnoponannagar () kanus
2) rekcaxnoponannagar (1) kanus 4) rekcaxnoponannagart (V) kanus

10. Bbluucnvte TennoTy peakumm MornyyvyeHus rmapokcuaa kanbuusi U3 okcuaa Kanbuusa U BoAbl, €cnv
AH’® Ca0 = - 635,7 kx/Monb, AH*PH,0 = - 285,8 k[x/Monb, AH*® Ca(OH), = - 986,8 k[Ix/Morb.

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

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

11. TemnepaTypHbI/ KOIPMPULMEHT CKOPOCTU XUMUYECKOW peakuumn paBeH 2. Kak U3MEHUTCS CKOpPOCTb
peakLmu nNpu oxnaxaeHun cuctemsl ot 100°C go 80°C ... .

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

2) ymeHbLUMTCA B 4 pa3a 4) yMmeHbLUMTCS B 2 pa3a

12. Kakas n3 nepeyvmcneHHbiX conen B BOOHOM pacTBOpe He nofBepraeTcs rugponmsy?

1) MnSO, 3) NaNO3

2) K3BOs 4) NayZnO,

13. Buluncrmte [H'] B 0,1m pacteope HCIO (Kgyee =5 - 10°):

1) 0,1-5-5-10° 3) 0,1/5-10°

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

14. Ckonbko rpamMmoB BoAbl Haao B3ATb Ans npurotosneHuns 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 6apus B 250 mn pactBopa ¢ HopMarnbHOW KoHueHTpaumnen 0,25 mons/n?
1) 6,5 3)1,5
2) 10,0 4) 3,3

17. ObLwas cymma KoachdpuLmneHToB B ypaBHeHUn peakumm KCIO; = KCI + O, paBHa ....
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1) 4 3) 7

2) 5 4) 3

18. Kakoe u3 nprBefeHHbIX BbIPaXXEHUN COOTBETCTBYET 3aKOHY OENCTBYHOLLUMX Macc NPAMOW peakuuu
Fe203(,<) + 3CO(r) = ZFG(K) + 3C02(r)?

1) k- [Fe,04] - [COT® 3) k- [cOJ®

2) k- [Fe,04] - [CO] 4) k- [Fe,0qf"

19. Onpegenute peakuuo, AN  KOTOPOW MOBbIWEHWE [OABMEHWUsI BbI3OBET CMELLEHME paBHOBECUS
BIEBO:

1) Zripy+ 2 Clyyy <> ZrClyg 3) 10NOgy + Pagy <> S5Nag) + P4O1orre)

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

20. Ansa ypaBHeHus peakumm CuSO,4+K,S=... CoKpalLeHHOEe NOHHOE YpaBHEHME UMEET BUA;:

1) 2K'+ SO, = K,S0, 3) Cu™+S*“=Cus

2) CuSO, + S” =CuS + SO,* 4) 2K*+ SO,” + Cu**+ S°= CuS+ K,S0,

KPUTEPUU OLIEHKU
OTBETOB Ha BONPOCHLI BXOAHOIo KOHTPOns

- OLlEHKA «OTNINMYHO», €CIM KONIMYECTBO NpaBuibHbIX 0TBETOB OT 81-100%;

- OLIEHKA «XOPOLLIO», €CMY KONMMYECTBO NPaBurbHbIX 0TBETOB OT 71-80%;

- OLlEHKa «yOO0BNETBOPUTENBHO», €CMNMN KONMYECTBO NPaBUSbHbIX OTBETOB OT 61-70%);

- OLlEHKa «HEeyaoBNEeTBOPUTENBHOY», €CMNN KONMYECTBO NPaBUibHbIX 0TBETOB MeHee 60%.

3.1.3 CpeactBa ANA TeKyLero KOHTpons

BOMPOCHI
ANSA CaMOCTOATENIbHOro u3y4yeHuns TeMbl «CTpoeHune atoma. NMepuognyecknin 3aKoH U nepuoguyeckas
cuctema xumm4yeckux anemeHtoB [1.U. MeHpeneeBa. Tunbl XMMMUYeCKNX CBA3EN»

KBaHTOBO-MexaHnyeckad Mopenb CTpoeHuss atoma. CoctaB aToma.  XapakTepucTuka
3HEPreTM4ecKoro COCTOSHUS 3MEeKTPOHA CUCTEMOW KBaHTOBbIX u4ucen. KeaHTOBble uucna. [nasHoe
KBaHTOBOE 4YUCMO, 3HepreTnyeckne ypoBHU. OpOuTanbHOE KBAHTOBOE YMUCHO, SHEPreTUYecKkne noaypoBHMU.
MarHuTtHoe KBaHTOBOE YMCMO, KONMMYECTBO aTOMHbIX opbuTanen B 3HepreTuyeckom nogypoBHe. CnvH
anekTpoHa. 3aKOHOMEpHOCTM pacnpefeneHns anekTpoHoB B atomax ([MpuHuun [MMaynu. OnekTpoHHas
€MKOCTb aTOMHOW opbuTanu sHepreTU4ecknx NogypoBHEN N SHEPreTUYeckmMx ypoBHen). Mpasuna n nopsagok
3anofHeHnst aToOMHbIX opbutanen. MpuMHUMN HauMeHbLUEN 3Heprun, nNpaBuino KneykoBckoro. QnekTpoHHas
dopmyna artoma. [MpaBuno XyHoa. OcHOBHOe M BO30OYXAEHHOE COCTOAHWS aToma. JNeKTPOHHas
KOHUrypaums BarieHTHbIX 3fIEKTPOHOB S-, p-, d- 1 f-anemeHTOB.

Meprnogunyeckasn cuctema xmmudecknx anemeHtoB .M. Mengeneesa. lNepuogmyeckuii 3akoH O.U.
MeHgeneeBa. lNpuuMHa nepnognyveckoro NOBTOPEHUS CBOWCTB 3aneMeHToB. CBA3b MexAy 3NeKTPOHHOM
CTPYKTYpOW aTtoMoB W nepuoamyeckon cuctemon [.. MeHpgeneesa: nopsaaKoBbIM HOMeEp 3SnemeHTa,
nepuodbl, rpynnbl M MNOArpynnbl  anemeHToB. [lepuoamyeckun 3akoH [O.M.MeHgeneesa. 3HauyeHue
nepuoamyeckoro 3akoHa. CTpykTypa Nnepuoanyeckon CUCTEeMbI: rpynnbl, NOArpynnbl, Nnepnogbl, psiabl.

OcHoBHble TUMbl xumudeckon cBa3n. KoBaneHTHas cBa3b. Meton BaneHTHbIX cBsazen (BC).
CBoMiCTBA M XapaKTEpPUCTMKU KOBaNeHTHOW cBA3N. MexaHu3mbl 00pa3oBaHMs KOBarieHTHOM CBA3W.
Mbpuansaumsa aTomHbix opbutanen. lMoHATME 0 meTode MonekynsipHeix opoutanen (MO). NMoHHas cBA3b.
BooopoaHas cBa3b. MeTannuyeckas cBs3b.

BONMPOCbLI
AN CaMOCTOATENIbHOro N3y4yeHusi TeMbl «kKomnnekcHble coeAMHEHUNA»

Komnnekcel, Teopusa wu npasuno BepHepa. [Mpuvpoga ©BsA3WM B KOMMMEKCHbLIX COEAWHEHMUAX.
CnocobHOCTb aTOMOB pasnNuUYHbIX 3NIEMEHTOB K KOMMekcoobpasoBaHmto. Knaccudmkaumsa n HomeHknaTypa
KOMIMJIEKCOB.

CTpykTypa KOMMIEKCHbIX coeauHeHnun (metoabl BC, MO, Teopus KpucTannmyeckoro mnons).
M3omepus. BaanmosnusiHne B KOMMIIEKCHbIX CoefUHEeHMNAX. YcTonumnsocTb KOMMJIEKCOB.
BHyTpuKkomMmnnekcHble coegnHeHus. Xenatbl. Komnnekcsl B Gruonormyecknx cuctemax, ux posb.

BOMNMPOCHI
ANs CaMOCTOSATENIbHOrO u3y4yeHus Tembl «F'maponus conen»
M'maponuns conen. PasnuuHble cnyvyau rugponu3a. CTeneHb M KOHCTaHTa rmaponusa, ux cBs3b,
BNUSIHWE HA HUX pas3nu4yHbiX daktopoB. CMeLLeHne rmaponMTU4ecKoro pasHoBecus. Bblumcnenue pH
pacTBOPOB COMEN.
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BOMNPOCHI
OISl CaMOCTOSAITENIbHOrO U3y4yeHus TeMbl «FanbBaHMYeCKUM 3NEeMeHT, NpuHuun ero paéotbl. 3[C
ranbBaHU4YeCKOro afieMeHTa»
anbBaHW4Yeckuin anemeHT. AnemeHT [aHuana-Akobu. KatogHbi, aHogHbIA npouecchbl. Cxema
3NeKTpoXmMmn4veckon uenu. TepMmoamMHamMmumka ranbBaHu4veckoro anementa. C u eé onpeaeneHue.

BONMPOCbLI
OISl CAaMOCTOATENbHOIO U3y4YeHUs1 TeMbl «NeKTPONU3 pacTBOPOB U pacnsiaBoB»
Onektponm3. CywHoCcTb  npouecca anektponusa. [loTeHuman  pasnoxeHus.  fAsneHue
nepeHanpsxeHus. [loHaTMEe 006 WHEpPTHbIX (HEPACTBOPUMBIX) W aKTUBHbLIX (PacTBOPUMbLIX) aHOAax.
OneKkTponu3 pacnnasoB M BOAHbIX pacTBOpoB conen. OnpegeneHne xapakrepa 3neKTpoaHbIX MpPOLLEeCCOB.
MocnepoBaTenbHOCTb OKUCMEHMS U BOCCTAHOBMNEHMS MOHOB. AHOOHbIE U KaTOAHbIE NPOLLECCHI.

BOMPOCHI
ONsi CaMOCTOATENBLHOro u3y4veHusi Tembl «Kopposns MeTannos M NPUHUMNbI 3aWKUTbI OT KOPPO3UU»
Kopposusi meTannoB. OCHOBHble BUAbl KOPPO3UKU. XMMUYECKasi KOPPO3Usi. JeKTPOXUMUYecKas
KOppO3Usi MeTanmnoB U ycrnoBus ee npotekaHust. Cxema KI3. KaTogHblil M aHOAHBIA npouecchl. 3alwmTa
MeTanmnoB OT KOppo3uu. 3aliMTHbIe MOKPLITUSA: HeEMeTannuyeckne, MeTannmyeckue (aHogHble, KaToAHbIE).
OneKTpoXMMMYeckan saluuTa: kKaToaHas, NPOTeKTopHas.

BOIMPOChLI
ANSA CaMOCTOATENIbHOIo U3y4yeHus TeMbl «kKayeCTBEHHbLIN XMMUYECKUIA aHanm3»

AHanutnyeckas knaccudukaums KaTMOHOB NO  rpynnam: ceposogopogHasa  (cynbdwugHas),
amMmmmaydHo-pocdaTHas, KUCNOTHO-OCHOBHAasA. OrpaHnyeHHocTb mnobor  Knaccudgukauum KaTMOHOB MO
rpynnam.

KncnoTHo-oCHOBHas knaccudukaums KaTMOHOB MO rpynnam. AHanuMTUyYeckue peakumm KaTMOHOB
Pa3nNMUHbIX aHaNUTUYECKNX rpynmn.

KayecTBeHHbI aHanM3 aHWOHOB. AHanuTM4ecKkas Kraccudukaums aHMoOHOB No rpynnam (no
cnocobHocTn Kk 0b6pa3oBaHUO ManopacTBOPUMMbIX COEOUHEHWIN, MO OKUCIUTENbHO-BOCCTAHOBUTEMbHbLIM
csovictBam). OrpaHuM4eHHOCTb MBON Knaccudukaumm aHWOHOB MO rpynnaM. AHanuTMYeckue peakuuu
@HWOHOB Pa3NMNYHbIX aHaNUTUYECKNX rpynmn. KayecTBEHHbIN XMMUYECKUA aHann3 BeLlecTBa.

BONMPOCbLI
ANA CaMOCTOATENbHOro U3yyeHus TeMbl «KonnyecTBeHHbIN XMMUYECKUIA aHanu3»

CyLWHOCTb TUTPUMETPUYECKOrO aHanm3a, obnacte npumeHeHusa. TpeboBaHus, NpeabsBNAeMble K
peakuMsiMm B TUTPUMETPUYECKOM aHanuse, U3MepuTenbHas MocyAa, BbIMUCIEHWUS B TUTPUMETPUYECKOM
aHanuse. TUTPOBaHWE, TOYKA SKBMBANIEHTHOCTM U KOHEYHas ToYKa TUTPOBAHMS, UICTOYHUKM MOMPELUHOCTEN B
TUTPUMETPUN.

KncnoTHO-OCHOBHOE TUTPOBaHME: CYLWHOCTb MeToAa, MepBWYHble CTaHOapThl ANsi pacTBOPOB
KUCMOT U LWEernoYven, ToYKa HEWTParbHOCTH, TOYKa 3KBUBANIEHTHOCTM M KOHEYHAs TOYKa TUTPOBaHMS.

OKncnNUTENbHO-BOCCTAaHOBUTENBHOE TUTPOBAHWE: nepmMaHraHaToMeTpus, noaomeTpus,
ONXpoMaToOMETPUS, MHANKATOPbI, NPUMEHSAEMbIE B OKUCITUTENBbHO-BOCCTAHOBUTENBHOM TUTPOBAHUMN.

KomnnekcoHomeTpuyeckoe TuTpoBaHue. NoHATHe 0 KoMnnekcoHaTax MeTannos. PaBHoBeCcHs B BOOHBIX
pactBopax OLOTA. CoctaB U  yCTOMYMBOCTb  KOMMMEKCoHaTtoB  meTtannoB. CywHocTb  MeToda
KOMM1EKCOHOMETPUYECKOTO TUTPOBaHMS. MHAMKATOPbl KOMIMIIEKCOHOMETPUN (METANNIOXPOMHbIE MHAOMKATOPbI),
MPUHLMN X OENCTBUS; TPebOoBaHMS, NpeabsaBnsgeMble K METANNTIOXPOMHBIM MHOUKATOPaM; MHTEpBan U3MEHEHMS
OKpackv uHOukatopoB. BbiGop MeTannoxpoMHbIX WHOMKATOPOB. TWTpaHT MeToda, €ro MpUroToBIIEHUE,
cTaHgaptusaums. Bwugbl  (MPUMEMbI)  KOMMNEKCOHOMETPUYECKOTO  TUTPOBaHUA  (NpsiMoe,  obpaTHoe,
3amecTuTensHoe). KonmyectBeHHble pacyeThl.

BONMPOCbLI
AN CaMOCTOATENIbHOIO U3y4eHUs TeMbl «OCHOBbI CTPOEHNA OPraHNYecKuUx coeanHeHUn. Tunol
XUMUYECKUX peakuuin B opraHuyeckon xmumumn. Knaccucukauma n HomeHknaTypa opraHM4ecKux
coegVHeHN»
OCHOBHbIe MOHATUA OpraHnyYeckon xummn. OCHOBHbIE MOMNOXEHUS TEOPUN XMMWUYECKOTO CTPOEHMS
A.M. BytnepoBa. OCHOBHbIE TWMbI XMMUYECKOW CBA3W. KoBaneHTHas cBA3b. MeToa BaneHTHbIx cBasen (BC).
CBoOMiCTBA M XapaKTEPUCTMKU KOBaNeHTHOW cBA3W. MexaHuambl 00pa3oBaHMs KOBarieHTHOM CBA3M.
Mbpuaunsaumsa atomHbix opbutanen. [MoHATME 0 meToade monekynsipHeix opbutanen (MO). NoHHas cBA3b.
BogopogHas cBA3b. MeTannnyeckas ces3sb.
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BOMNPOCHI
ONsi CaMOCTOSATENIbHOIO U3y4eHus TeMbl «Yrneesogopopabl (anudgarnyeckue, apomaTuyeckue)»
1. Knaccudukaums, HomeHknatypa n nsaomepus yrnerogopogoB. Cnocobbl nony4veHusi. dusnyeckue
cBoKcTBa. XMMMN4Yeckne csonctea. lpumeHeHwne.
2. Knaccudumkaums, HOMeHknatypa U nsomepust pyHKUMOHAmNbHBIX MPOM3BOAHBLIX YrNEeBOAOPOAOB.
Cnocobbl nonyyeHus. Pnsmko-xmmmdeckme cBoncTea. lNprumeHeHue.

BOMPOCHI
ANs CaMOCTOSATEeNIbHOro U3y4yeHus TeMbl « BbicOKOMONeKynsapHble opraHnYeckne coeguHeHusA
(npupoAaHble, CUHTETUYECKHNE)»

Mo nnaHy u3yuntb cneayoLime npeacTaBUTENN BbICOKOMOMEKYNSPHBIX OPraHUYeCKNX CoOeauHEeHWUN:
0enku; HykneuvHoBble KWUCIOTbI; nonucaxapuabl (Kpaxman, Lenninosa, rmykoreH); NpupoaHble BOMOKHA
pPacTUTENBHOTO U XUBOTHOIO MPOUCXOXOEHUS; XMMUYECKME BOJIOKHA (MCKYCCTBEHHbIE U CUHTETUYECKME);
Kay4yyku: HaTypasnbHbli W CUHTETUYEecKne (OyTaaMeHOBbIA, W30MPEHOBLIN, XNOPMPEHOBbIA, OyTagneH-
CTUPOIbHBINA); CUHTETUYEcKue nonumepbl (MONUAPONUIIEH, MNONMUBUMHUAXOPWUA, MNONMMETUNMEeTaKpunar,
nonuBMHUNIaueTaT u gp.); NfiacTMaccsl.

MnaH:

1. PacnpocTpaHeHue B npupoae.

2. Knaccudmkanms.

3. MNony4yeHue.

4., dnsnyeckme CBOMNCTBA U XMMUYECKNE CBONCTBA
5. Buonornyeckas porb.

6. MprmeHeHue.

O6WMIN anNropuTM CaMOCTOATENTIbHOIO U3Y4YEHUA TEMbI

1) O3HaKOMUTBLCSI C PEKOMEHO0BaHHOW y4eOHON NUTEPATYPON U SNEKTPOHHBLIMU pecypcamu No TeMe
(opueHTUpYysiICb Ha BONPOCHI A1 CAMOKOHTPOIS).

2) Ha aTou ocHOBe COCTaBUTb PA3BEPHYTLIN MIlaH U3MOXEHWS TEMbI

3) BeibpaTb (hopMy OTYETHOCTU KOHCMEKTOB (MfaH — KOHCNEKT, TEKCTYyanbHbIA KOHCNEKT, CBOBOAHBIN
KOHCMEKT, KOHCMEKT — cxema)

2) OchopMUTb OTHETHLIN MaTepuarn B yCTaHOBIIEHHOW hopMe B COOTBETCTBMU METOLMNYECKNMMU
pekoMeHgaunamm

3) NpoBecT CaMOKOHTPOIIb OCBOEHUSI TEMbI MO BONPOCaM, BblAaHHbIM NpenogaBaTenem

4) MNMpepoctaBuTb OTYETHLIN MaTepuan npenogasaTento No COrnacoBaHuIo C BeayLum
npenogaBaTenem

5) NMoprotoBUTLCA K MPELYCMOTPEHHOMY KOHTPOMbHO-OLLEHOYHOMY MEPONPUATUIO MO pe3yrnbTaTtam
CaMOCTOATENBbHOIO N3y4YeHUs TEMbI

6) MNprHATb y4acTme B ykazaHHOM MeponpusaTuv, NponTW pybexHoe TecTupoBaHWe Mo pasgeny Ha
ayaANTOPHOM 3aHATUM U 3aKITKYNTENBHOE TECTUPOBAHUE B YCTAHOBMNEHHOE A5 BHEAyAUTOPHOM paboThbl
BpeMsi

KPUTEPUU OLIEHKU
CaMOCTOSATENIbHOIro U3y4YeHUs TeMbI
Bonpocbl TeMbl, BBIHECEHHON Ha CaMOCTOSATENBHOE U3yYeHNE, BXOOST B TEMATUYECKUIA TECT.
- OLleHKa «OTNMYHO» BbICTaBMsieTcs oby4vatowemycs, ecnm nonydeHo ot 81 go 100% npaBunbHbIX OTBETOB;
- OLleHKa «xopoLlo» - nony4eHo oT 71 Ao 80% npaBuribHbIX OTBETOB;
- OL|eHKa «yO0BMNETBOPUTENBHOY» - MONy4YeHo oT 61 0o 70% npaBunbHbIX OTBETOB;
- OL|eHKa «HEeyOOBNETBOPUTENBHOY - NONy4YeHo MmeHee 60% NpaBuIbHLIX OTBETOB.

BOﬂpOCbI AnA caMmonoaroToBKM K na6opaTop|-|b|M 3aHATNAM

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

Na6opaTtopHoe 3aHATHME 1 «CNoCcoObI NONy4YeHNA U XMMU4YeCKue CBOMCTBa OKCUAOB,
OCHOBaHUMI, KUCNOT U conen»

1. Okcunapl. OnpeneneHme, HOMEeHKnaTtypa, cnocoo6bl nony4yeHus, (bMSMKO-XI/IMI/I‘-IeCKI/le CBOWCTBA.

2. OcHoBaHus. Onpe,u,eneHme, HOMEHKnaTtypa, cnoco6bl nony4yeHud, cbmswko-xwmmqecme CBOWCTBA.
3. Knucnotbi. Onpe,u,eneHme, HOMeEHKNnarTypa, €cnocoobl nony4yeHus, (bMSMKO-XI/IMI/I‘-IeCKMe cBoOuCTBA.
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4. Conun. OnpenenexHvne, HOMeHKIaTypa, cnocobbl Noy4YeHus, PUINKO-XMMUYECKNE CBOCTBA.
5. B3anMocBsi3b Mexay knaccamm HeopraHMYeCKnx CoeanHEHNN.

Pasgen 3. O6wue 3akoHOMepPHOCMU NMPOMeKaHUsi XUMUYeCKUX peakyull

NabopaTopHoe 3aHATUE 2 «DHEpPreTUKa XMMUYECKUX peaKLmi.
PacueTbl N0 TepMOANHAMUYECKUM YPaBHEHUAM.
3aBUCUMOCTb CKOPOCTU XMMMUUYECKUX peakLMil OT pasnn4vHbIX PaKTOpPOB»

KpaTkoe copepxaHue

CKOpOCTb XMMUYECKON peakumun. 3aKkoH OeNCTBYHLWMX Macc (KMHeTudeckuin). KoHcTaHTa ckopocTu
peakumun. BnusiHme Temnepatypbl Ha CKOpoCTb peakunn. MNMpasuno BaHT-Modda. SHeprua aktmsauum n nyTb
peakuun. YpaBHeHue AppeHuyca.

Katanutnueckne peakuMm U1 kaTanu3aTopbl. [OMOreHHbIn M reTeporeHHbI  KaTanus.
depmMeHTaTUBHLIN KaTanu3. MexaHuam katanusa.

YcnoBune paBHoBecusl. 3akoH AeNCTByLWUX Macc (TepmoguHamuyeckun). CBobogHas aHeprus
'M66ca n KoHcTaHTa paBHoBecus. CBOWCTBA XMMUYECKOTO paBHOBECKS. BnnsHne pasnmyHbix bakTopoB Ha
paBHoBecue. [NpuHumn Jle-laTtenwse.

Bonpocbl Ans caMoKoHTpons
1. Kakve dakTopbl BAMSAOT HA CKOPOCTb XMMMUYECKon peakumn? Chopmynumpynte 3akoH OenCTBUS
macc.
2. Yto xapakTepusyeT KOHCTaHTa CKOPOCTU XMMNYECKOW peakuumn, KOHCTaHTa paBHOBeCUNA?
3. Kak npaktunyecku goBectn obpaTtumMyto peakumio 4o KoHua?
4. MNpueeanTe OpPMyIy, MO KOTOPOWM MOXHO BbIYMCNIUTL TEMNEePaTypy HacTyneHns paBHOBECUS NO
TepMOAUHAMUYECKUM AaHHbIM.

Pasgen 4. PacTBOpbI

NabopaTtopHoe 3aHsATUE 3 «[lpUrotoBneHme pacTBopoB.
Cnoco6bl BblpaXXeHUs KOHLEeHTPauumM pacTBOPOB»

KpaTkoe copgepxaHue

PacTtBopbl. KoHueHTpaumsi pacTBOpoB M cnocobbl €€ BbipaxeHusi. PacTtBopumocTb. MexaHuam
obpasoBaHusa pacteBopoB. ConbBathl. ['ugpatel. TennoBon addpekT pacTtBopeHusi. PacTBopeHue TBEPAbIX
BELLECTB U ra3os.

KonnuratueHble cBorcTBa pacTBopoB. 3akoH NeHpu. lMepBbIi 3akoH Payns. TemnepaTypbl KUNeHns
1 KpucTannusauum pacteopoB. BTopoii 3akoH Payns. 96ynunockonus. Kpnockonus.

Ondpdysma un  ocmoc. OcmoTudeckoe pfaBneHue pacTBopoB. YpaBHeHue BaHTt-Modda.
Buonornyeckoe 3Ha4YeHNe OCMOTUYECKOro JaBNeHns.

Bonpochbl A4ns camoKoHTPOss
1. MNpuBegute xapakTepucTuKy Hamboree 4acTto UCMONb3yEMbIX B XMMUYECKOM NPaKTUKE cnocoboB
BblpaXX€HUSA KOHLIEHTpaLmMmM pacTBOPOB: MacCOBOW 0NN, MOMSIPHOW, HOPMaribHOW, MOSISANbHOMN.
2. YT0 Ha3bIiBaeTCA OCMOTUYECKMUM JaBneHnem?
3. TMouyemy pacTBOpbl KAMAT Npu ©onee BbICOKOW M 3amep3aroT npu 6onee HUM3KOW Temneparype,
Yem YncTble pacTBopuTenn?
4. YTO Ha3bIBAETCA KPUOCKONUYECKOM 1 30YNMOCKOMMYECKON KOHCTaHTamMmn pactTBopuTensa?

Na6opaTopHoe 3aHATHE 4 «Teopus INEeKTPONIUTUYECKON auccoumaumm.
MoHOOOMEeHHbIe peakuun»

KpaTkoe cogepxaHue

Teopusi anekTponuTudeckon auccounauumn AppeHnyca. CBOWCTBaA pacTBOPOB 3EKTPOSIMTOB.
CunbHble anekTponutbl. AKTMBHOCTb. MloHHas cuna pactBopa. CunbHble 3MEKTPOnUTbl. Teopusi CUIbHbIX
anekTponutoB. [uccouuaumsi  KUCMOT, OCHOBaHWW, amM@oTepHbIX rMAPOKCUOOB, conen. WoHHO-
MOJIEKYNSIPHbIE YpaBHEHUS. CMeLLeHNE NOHHBbIX PAaBHOBECU.

Cnabble anekTponutbl. CTENeHb N KOHCTaHTa QUCCOoUMaLIMK, BITUSTHUE HA HUX pasfiMYHbIX (DaKTOpPOB.
3akoH pasbaBneHus OcTeanbaa.

Ouccoumnaums Bogbl. VMloHHoe npowusBeneHne Boabl. BogoopogHbii nokasatenb. OueHka pH c
nomMoLLbI0 MHAMKaTopoB. Cnocobbl BbluMcneHns pH B pacTBopax KACIOT U OCHOBaHUW. Ponb KOHUEHTpauumn
BOAOPOAHbLIX MOHOB B Buonoruyecknx npoueccax. NpousseneHne pactsopumocTu. [NoHaTua o BydepHbix
pacTtBopax. Maponus conen. PasnuyHble cnyyaun rugponu3a. CTeneHb M KOHCTaHTa rmaponmsa, Ux cBA3b,

49



BMMSIHAE Ha HWX pas3nuyHbix paktopoB. CmelleHne rmgponntuyeckoro pasHoBecus. Boelumcnenve pH
pacTBOPOB COMeEW.

Bonpocbl anst caMoKoHTpons
1. Y10 Takoe anekTponuTnyeckas guccoumnauma? Kakosa ponb pactBopuTens B 3ToOM npouecce?
2. Uto HasbiBaeTCA CTEMNeHbl 3JNEKTpPonuTMYeckon auccoumaumn? Kak 3aBucUMT cTeneHb
amccoumanumm oT KOHLEeHTpauumn pactesopa?
3. Kakue rugpokcmabl Ha3biBalOT amOTeEPHbIMU?
4. Yto Takoe KOHCTaHTa guccoumaumm? KakoBa B3aMMOCBSA3b MeXOYy CTEMEHb U KOHCTAHTOM
avccoumnaummn?

Pasgen 5. dnekTpoxmmMmnyeckue npouecchl
Na6opaTopHoe 3aHATUE 5 «OKNCNUTENBbHO-BOCCTaHOBUTENbHbIE peakuuny

KpaTkoe cogepxaHue

OneKkTpoHHasi Teopusi OKUCIMTENbHO-BOCCTAaHOBUTENbHbIX peakunin. BaxHenwwe okucnutenu wu
BOCCT@HOBMTENW, WX MOMOXEeHNe B nepuoanyeckon cucteme. OKMCANTENbHO-BOCCTAHOBUTENBHOE
paBHoBecue. ConpsiEéHHbIe pegoKC-CUCTEMBI.

CtaHOapTHbI  OKUCIUTENbHO-BOCCTAHOBUTENMbHBIN  (3NEKTPOAHLIN)  noTeHuman. YpasHeHue
HepHcTa. OJnekTpogsuxyllasd cuna W HanpaBrneHue MnpoTEeKaHUs OKUCIMTENbHO-BOCCTAHOBUTENBLHON
peakuun. [anbBaHMYEeCKUn anemeHT. Paa HanpsbkeHuin MeTannos.

BnusHne cpedbl 1 BHELWHUX YCIOBUI Ha HanpaBfieHne OKUCIUTENbHO-BOCCTAHOBUTENBHOW peakuum
N XapakTep NpoayKTOB.

Bonpochkl Ans camokoHTpons

1. Kakve xummnyeckue peakumm OTHOCATCH K OKUCIIMTENbHO-BOCCTaHOBUTENbHbBIM?

2. OkucnuTenu (akuenTopbl 3NEKTPOHOB) U BOCCTAHOBUTENW (OOHOPbLI 3MIEKTPOHOB).

3. OkucnuTenbHble 1 BOCCTaHOBUTENbHbIE CBONCTBA NPOCTbLIX BELLECTB Y XMMNYECKUX COEANHEHNMN,
BMUSIHWE CTEMEHW OKUCIIEHMS SNEKTPOHOAKTUBHBIX YacTuL,.

4. Knaccudukaums peoKc-peakuunn.

5. CocTaBneHne XMMUYECKMX OKUCIUTENbHO-BOCCTAaHOBUTENBbHBIX YPaBHEHWUI Ha OcHOBe GanaHca
SMEKTPOHOB.

Pa3den 6. OcHoebl aHasIlUumMu4yeckol xumuu
Na6opaTopHoe 3aHATHE 6 «KayecTBeHHbIe peakuun OTKPbITUA KATUOHOB U aHUOHOB»

KpaTkoe cogepxaHue

AHanutuyeckas knaccudukauua KaTMOHOB MO  rpynnamM: cepoBogopogHasa (cynbdugHas),
aMmMumayvHo-ocdaTHas, KUCNOTHO-OCHOBHas. OrpaHuMdeHHOCTb fobon  knaccudukauum KaTUMOHOB MO
rpynnam.

KnucnoTHo-oCHOBHasA knaccudukaumsi KaTMOHOB MO rpynnam. AHanUTUYecKMe peakumm KaTUOHOB
pasnNUYHbIX aHANUTUYECKUX TPYNM.

KauecTBeHHbI aHanM3 aHMOHOB. AHanuTU4yeckas kKnaccudukaunsa aHMoHOB Mo rpynnam (no
CnocobHOCTM K 0Opa3oBaHWO ManopacTBOPUMbBIX COEAMHEHWA, MO OKUCIMTENbHO-BOCCTAHOBUTENbHBLIM
cBovictBam). OrpaHuU4eHHOCTb MOON Krnaccudukauum aHWOHOB MO rpynnam. AHanUTUYEcKMe peakumun
@HWOHOB Pas3fWyHbIX aHanUTUYeCcKMX rpynmn. KayecTBeHHbIN XMMUYEeCKUn aHanns3 BeLLecTsa.

Bonpocbl a4ns camokoHTpons

1. Kakne peakumnm oTHOCATCS K aHaANUTUYECKUM?

2. Yto Takoe npegen obHapyxeHna?

3. Kakue peakummn HasbiBaloTCa cneyndpunyeckumm?

4. T1o KakuM NpU3HaKamM KaTUOHbI U @aHWOHbI AENST HA aHaNUTUYECKUe rpynmnbl?

5. B kaknx cny4dasx NnpoBOAST CUCTEMATMYECKUIN aHanu3, a B Kaknx — Apo6HbIA aHanma?

6. 3auem nepeg npoBedeHMEM CUCTEMATMYECKOTO aHanusa npuberawT K npouenype
npeaBapuUTENbHbIX UCMbITAHUA?

7. Mo kaknm npuHuMnam obbeauHSIIOT BELLLECTBA B aHanMTUYeCKne rpynmnbi?

8. [pynnoBble peareHTbl U rpynnbl KATUOHOB B KUCNOTHO-OCHOBHOM MeToAe aHanusa.

50



INaGopaTopHoe 3aHATUE 7 «CTaHQapTU3aUUA pacTBopa KUCMOThI.
OnpeneneHue LWeno4u B pacTBope»

Bonpocbl 4ns caMOKOHTPOSS Mo TEME:

CywHocTb mMeToaa HenTpanusaumn. OCHOBHble peakuum M TUTPaHTbl MeToda. Tumbl KUCNOTHO-
OCHOBHOrO TUTPOBaHWsA (aumManuMeTpus, ankanumeTpust). OnpegeneHne TOUYKM 3KBMBANEHTHOCTU. MoHATHE O
KPMBBLIX TUTPOBaHWS. MHOMKATOpPbI, NMPUMEHSIEMblE B METOAE KUCITOTHO-OCHOBHOMO TUTPOBaHMS, MX BbIOOP.
O6nacTb nepexoaa UHAMKaTOpPOB. MNokasaTenb TUTPOBAHNS UHANKATOPOB. KONMYECTBEHHbIE pacyeThl.

INa6opatopHoe 3aHATUE 8 «CTaHpapTU3auuA pacTBopa TpunoHa b.
Onpepenexune xectkoctn H,O»

KpaTkoe copgepxaHne

KomnnekcoHomeTpuyeckoe TutpoBaHue. [MOHATME O KoMnnekcoHaTax MeTannoB. PaBHoBecus B
BogHbIx pacTtBopax OOTA. CoctaB M YCTOMYMBOCTb KOMMMEKCOHAToB MeTannoB. CywHOCTb MmeToAa
KOMMIEKCOHOMETPUYECKOr0  TUTPOBaHWSA.  MHAMKATOPbl  KOMMMEKCOHOMETpMU  (MeTansioXxpomHble
MHAMKaTOPbI), MPUHLMN WX AeWncTBuSA; TpeboBaHMA, NpeabsaBnaemMble K MeTannoXpPOMHbIM MHOUKaTopaM;
MHTepBan N3MEHeHNs OKPaCKN MHAMKATOPOB; MPUMEPbl METaNIOXPOMHbIX MHOMKATOPOB (3PUOXPOM YEPHbLIN
T, KCUNEHONOBBIN OpaHXeBbIA, Mypekcua 1 Ap.). Beibop MeTannoxpoMHbIX MHOUKATOPOB. TUTpaHT meToaa,
€ro npuroToBrieHne, ctaHgapTMsauns. Buabl KOMNNEeKCOHOMETPUYECKOrO TUTPOBaHNsS (Npsamoe, obpaTtHoe,
3amecTutenbHoe). KonmyecTBeHHbIe pacyeThl.

Bonpocbl Anst caMoKoHTpons

1. Knaccudukaumsa MetogoB KOMMNEKCOHOMETPUMN.

2. CylwHOCTb MEeTOAO0B, TPEOOBaHNS K peakUumsam.

3. CBoWicTBa KOMMIEKCHBIX COEOUHEHUI, NCMONb3yeMble B aHANUTUYECKON XUMUN: KOMMIIEKCOHBI,
KOMMNIeKcoHaTbl, dTUNEHAMaMUHTETpaaueTar HaTpus Kak TUTPAHT B KOMMMEKCOHOMETPUM,
MeTannMHAMKaTopsl.

4. O6Lan xapakTepucTmKa NPUPOAHbIX BOA,.

5. Buabl xungKoctn npupoaHbix BoA. EgmHuua mamepenus xectkoctn no NOCTy. YmsardyeHve
BOAbl. MeToabl yMArYeHus: TEPMUYECKUA U peareHTHble MeToapbl (M3BECTKOBaHMS, COO0BO-U3BECTKOBbIN,
docdaTHbIN), OOCTOMHCTBA U HepocTaTkn. Metoa moHHoro obmeHa. NoHutbl. KaTMOHUTBI, aHUOHUTBI.
Peakunn obmMeHa MOHOB KaTUOHWUTA (@aHMOHUTA) Ha MOHbI pacTBopa NPU YMSAMYEHUU BOAblI U CHUKEHUM
obuero conecopepxaHms. OBMeHHas eMKOCTb MOHMUTA.

6. TuTpumeTpudeckne MeToabl onpeaeneHns obLien, kapboHaTHOM U HEKAPOOHATHOW XECTKOCTMU.
KonunyecTtBeHHble pacyeThbl.

Paznen 7. OCHOBbI OpraHU4eCKON XMMUN

JNlabopatopHoe 3aHATMEe 9 «Knaccudmkauusi, HOMEHKnatypa U M30OMepusi OpraHM4YeCcKUX
coefiMHEHUN»
Bonpockl Ans camoKoHTpors

1. OCHOBHblE MOHATUSA OPraHNYECKON XUMUN.

2. OCHOBHbI€E MOMOXEHUA TEOPUM XUMUYECKoro ctpoeHnst A.M. bytneposa.
3. fBneHve nsomepun.

4. Knaccudukaums opraHn4eckux coeiHeHUN.

5. HomeHknaTtypa opraHu4eckux coeauHeHUN.

JNTabopaTtopHoe 3aHATHEe 10 «KauecTBeHHas naeHTUUKaLNA OPraHMYeCKMX COeANHEHUN»

Bonpochkl Ans camokoHTpons
OcHoOBHble hM3NKO-XMMUYECKME CBOWCTBA YrNeBOA0POAOB M UX (YHKLUMOHAMNbHbBIX NPON3BOAHBIX:
- anudhatmyeckue yrnesogopoabl (NpeaenbHble N HenpeaernbHbIe);
- apoMaTunyeckune yrnesoaopoabl;
- Kncnopogcoaepxaliue opraHudeckne CoeauHEeHusi: CnupTbl, deHonbl, anbaernabl, KeTOHbl, kapboHoBbIE
KUCMOTBI.
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O6pa3ubl 6UneToB ANA TEKyLLero KOHTpons

Tema «OCHOBHbIe Knaccbl HeOpraHM4YeCKMX CoegUHEHNIN»

1. YKaxute anemeHThl, KOTOpPbl€ NPOABIIAKOT B COEANHEHUAX TOJIbKO NMOJIOXKUTENbHYIO CTENEHDb
OKUCneHuaA:

1) Ni, Si, Bi 3) As, Os, Cs
2) At Li, Pt 4) Ba, Ta, Ra
2. [napokcua anioMUHNSA MOXET B3aMMOOENCTBOBATbL C KaXKabiM U3 BELLECTB ... .
1) H,SO,, H,O, NaCl 3) CaCl,, KOH, HBr
2) NaOH, HNOs, HCI 4) MgO, Na,S0Oy4, CuCl,
3. Kakum cnocobom MOXHO nonyuntb ruapokend xenesa (111)?
1) FeSO, + NaOH 3) Fey(S0,4); + KOH
2) FeC|3 + H,SO, 4) Fe,O; + HCI
4. Tonbko Kucnble CONu NpeacTaBneHbl B oTBeTe Ne ...
1) NH4NO;, MgHPO, 3) AI(OH);NO3,  Ks3[Fe(CN)g]
2) KAIO,, CaHPO, 4) NH4HSIO3;, NaH,PO,

5. Kakas conb obpasyeTcsi npn B3aMMOAENCTBMM 3 MOSb rmapokcmnaa kanvs u 1 monb dpoccopHon
KNCNOTbI?

1) pBoviHas 3) kucnas
2) ocHoBHas 4) cpepHss
Tema «CTpoeHune aTtoma»

1. Appo usotona xnopa 7CI¥ COAEPXUT __ HENTPOHOB.
1) 17 3) 20
2) 18 4) 37

2. 3neKTpOoHHY KOHUrypaLmio, COOTBETCTBYIOLLYIO aToOMy 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. Wcnonbaysa npasuno 'yHaa, onpegenvute CyMMapHoOe CMHOBOE YMCIIO 3NIEKTPOHOB 3p —
NnoAypOBHS, €Crv OH HaMNoMNOBWHY 3aNOSTHEH 3MEKTPOHaMW.

1) 12 3) 5/2

2) 32 4) 3

5. To kakon chopMyre onpefenseTca MakcMmMarnbHOe YMCIO AMEKTPOHOB AaHHOMO 3HEepPreTUYecKoro
YpOBHA?

1) n’ 3) 2n°

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

Tema «KomnnekcHble coeguHEeHUA»

1. Onpegenute 3apsii KOMMMekcoobpasoBaTens B CNeAyloleM KOMMNEKCHOM COeAVMHEHUN:

K,[Pt(OH)sCl]
1) +1 3) +3
2) +2 4) +4
2. Kakue noHbl ABASIOTCA NUraHgammn B KOMMnekcHoM coegmHeHmmn Ky[Pt(OH)sCI]?
1) OH- 3) K
2) Cl,Pt* 4) OH, Cl”

3. Cpeau npuBedeHHbIX yKaXuTe npaBuiibHOe Ha3BaHWe COeAuHeHWs, hopmyna KOToporo gaHa B
nepBOM BOMpOCe:
1) xnopwg neHtarmgpokconnatuHat(ll) kanms
2) xnoponeHTarugpokconnatuHaT(lV) kanus
3) xnopug rugpokconnaTtuHbl (Il) kanus
4) xnopug neHtarngponnatuHel(lV) 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°%
K,er [CO(NH3)e]*" = 2,45 - 10° ; Kyer [CU(NH3),]*" = 1,07 - 10*%;
1) [Ag(NHo)]' 3) [Co(NHa)e]!
2) [CA(NHs),]*" 4) [Cu(NHg)*"

5. YKaxuTte coegMHEHNE C KOMMMEKCHBbIM KaTUOHOM:
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1) Na[Hg(NO,)] 3) NHLCI
2) |nC|3 4) K2[ZHC|4]

Tema «Xummnyeckasa KMHETUKA U XUMUYECKOE paBHOBeCHE»

1. Tpw yBennyeHun obLero gaBneHns B 2 pasa CKOPOCTb 3fIEMEHTapHON ra3oBon peakumm 2NO +
O, = 2NO, yBenuunTcd B ... pas(a).
1) 2 3) 6
2) 4 4) 8

2. Ecnwu npu yBenuyeHun TemnepaTtypbl oT 20 fo 40°C CKOPOCTb peakuuu Bo3pocna B 9 pas, To
3Ha4yeHMe TemnepaTypHOro Ko duLMeHTa peakumm paBHo ... .
1) 2 3) 6
2) 3 4) 9

3. [ns cmelleHnsn pasHoBecus B cucteme Hyr) + S(TB) <> HS(r), AH
obpasoBaHuMs cepoBogopoga Heobxoaumo ...
1) NOHWM3MTBL TemnepaTypy 3) nNoHM3WUTb AaBrneHve
2) BBECTM KaTanusaTtop 4) noBbICUTb AaBrEeHNe

4. Ecnu koHCTaHTa paBHOBECUS HEKOTOPOW peakuum yMEHbLLAETCS C POCTOM TEMMEepPaTypbl, ANns
3TON peakuuu ... .
1) AH; <0 3) AH, =20
2) AH,>0 4) AH,=0

0
r

=-21 k[J)X B CTOPOHY

Tema «Tepmoxnmusa»

1. YpaBHeHWs, B KOTOPbIX HApsAy C UCXOAHbIMU BELLEeCTBaMM U MPOAYKTaMW peakLmMm ykasaH Takke
TennoBon addekT, Ha3biBalTCS ... .
1) TennosbiMK 3) kanopumeTpuyeckumu
2) TepMOXMMMWYECKNMM 4) OKMCNUTENbHO-BOCCTAHOBUTEMbHbLIMU

2. Tlo TepmoxummnyeckomMy ypaBHeHuto 2Cu + O, = 2CuO + 310 kXX BbIYUCIINTE KONMYECTBO
TEnnoThl, BblAENSOWeENCs B pe3ynbTaTe okucneHms 16 r meaw.
1) 38,75 kOx 3) 1240 xOx
2) 77,5 kOx 4) 2480 kOx

3. Yemy paBHa cTaHgapTHas aHTanbnusa obpasosaHus H,S (r), ecnv nssecTteH Tennoson adpdekt
peakLmn ero ropeHus:

2H,S) + 3020 = 2SO0y + 2H,0(); AH® = -1038Kk0x?
1) -499 k[x 3) -40 kdx
2) -20 kOx 4) -1058 kOx

4. KakvMm 13 ypaBHEHU MOXXHO BOCMOMb30BaTbCA AN pacyeTa M3MEeHeHMs SHTanbnmMu npowecca
A|203 + 3803 = Alz(SO4)3, AHx_p_ -7
1)  AH x.p. = AH*® Al,(SO,); + AH®PAlL,O; — 3 AH°?'SO,
2) AHx.p = AH°®AlLO; — 3 AH°®SO; — AH P Al(SO4),
3) AHx.p = AH®Al)(SOy4); — AH®PAlL,O; — 3 AH® SO,
4)  AH x.p. = AH®Al(S0y); — AH® AlL,O; — AH ' SO;

Tema «dnekTponuTuyeckas guccoumaumsa»
1. MHOTrOOCHOBHbIE KACMOTbI MU OCHOBaHWS B OT/IMYME OT OAHOOCHOBHbLIX OUCCOLMMPYIOT ... .

1. npakTU4eckn MrHoBEHHO 3. cTyneH4yaTo
2. 0YeHb MeaneHHo 4. npaKkTUYeCKn He AUCCOLMUPYIOT
2. Onsa ypaBHeHus peakumm CuSO, + KOH =... cokpalleHHOe UOHHOEe ypaBHEeHNe NMeeT BUf ... .
1. 2K° +S0, © = K,;SO, 3. CuSO, + 20H = Cu(OH),+ S0O,*
2. Cu®" + SO, +2K" +20H = Cu(OH), + 4. Cu®" +20H = Cu(OH),
K>SO,
3. bpomug 6apusa BCTynNuUT B peakumio oOMeHa B BOOHOM pacTBOpE C ... .
1. cynbdatom megum (II) 3. rMapoKCUaoM NuTus
2. xnopugom meawm (I1) 4. a30THOW KUCIOTON
4. Ona coeguHennn NH,OH n NH;NO; BepHo, 410 ... .
1. TONbKO NEpPBOE — CUSbHbIN 3NEKTPONUT 3. TONbKO BTOPOE — CUJbHbIA 3NEKTPONUT
2. oba — cnabble 3NeKTPonnThbI 4. ob6a — cunbHble 3NEKTPONUTLI

5. Ykaxute npasunbHoe BbipaxeHue Kpyc rugpokcmaa xenesa (l11) no sBTopon crenexu:
2[OH "J[Fe*] [Fe* ][OH T
AC2 = + ; 3. KWCZ = + :
[Fe(OH),] [Fe(OH), ]
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_[OHTT[Fe™] 4. K

_ [Fe(OH)"][OH].
M [Re(OH),] T [Re(OH);]

2. K

Tema «MoHHOE Nnpoun3BeneHune Boabl, pH»

1. PaccuntanTe BOAOPOAHBIN NOKa3aTenb, €CNU MOMNsSipHAsa KOHUEHTpaums rmapokcua-MoHOB paBHa
0,001M.
1.10" 3.10”
2.10° 4.10™

2. KucnoTHOCTb pacTBOPOB MNPUHATO BblpaxaTb 4Yepe3 BOAOPOAHbLIN nokasatens (pH),
BblYMCNAEMbI NO hopMyre:
1. pH=-1g [H'] 3. pH=Ig [H']
2. pH=-1g [OH] 4, pH=-In[H]

3. AueTaTHas 6ydepHast cuctemMa ¢ COOTHOLUEHMEM aleTaTa HaTpust U YKCYCHOWM KucnoTbl 1: 1
nveet pH ... (Kyuc. YKCYCHOM KncnoTbl pasHa 1,8% 107).
1.4,74 3.18
2.5,8 4.5

4 Yemy paBHa KOHLUEHTpauumsi MOHOB Bogopoaa B pacteope HCI ¢ koHueHTpauwmen 0,01 mons/n, npu
ycnosuu, 4to HCI npoguccouunposan NofHOCTbIO.

1. 10% monb/n 3. 10™ monb/n

2. 10 monb/n 4. 10™ monb/n
5.YkaxunTte pH 0,003M pacTBopa COnsiHOW KACNOThI ... .

1.11,5 3.7

2.3 4,25

Tema «KonnoungHblie pacTBOpbI»

1. Y10 Ha3bIBaeTCA KONMMOMOHLIM PAcTBOPOM?
1) [HdwncnepcHble cuctembl, pasmep Yactuy gucnepcHon dasbl kKotopbix oT 1 go 100 MMk
2) [ucnepcHble CUCTEMBI, B KOTOPbIX AUcnepcHas dasa u ANCNepPCUOHHas cpea Haxo4AaTCH B XUOKNX
arperaTHbIX COCTOSTHUSIX
3) [OucnepcHble CUCTEMBI, B KOTOPbIX AMCNepcHas asa — TBEpAOE BELLECTBO, OUCTIEPCMOHHAs cpeja —
XNOKOCTb
4) [OwncnepcHble cucTeMbl, pa3Mep YacTuy, AUCNepCUoHHOM dasbl KoTopbix 6onee 100 MMK
5) [dwucnepcHble cUCTEMBI, B KOTOPbIX pasmMep YacTtuy aucnepcHon gasbl ot 0,1 Ao 1 MMK
2. Kakune cnocobbl ncnonb3yTes Ansi NONyYeHNs: KONNOMAHbIX PACTBOPOB B AUCNEPCUOHHOM
meToae?
1) Peakunsi oBonHoOro obmeHa
2) M'mpponus
3) 3ameHa pacTBopuTEns
4) PacTBopeHe BellecTBa
5) Peakuus okucneHus
3. Kakune cnocobbl ncnonb3yTesa AN NonydeHns KoNouaHbIX pacTBOPOB B KOHAEHCALNOHHOM
meToae?
1) MexaHu4yeckoe pas3gpobneHue BelecTsa
2) OnekTpuyeckoe pasapobneHne BelecTsa
3) NenTtnzaums
4) PacTtBOpeHue BellecTBa
5) Peakuus gBoriHoro obmeHa
4. Yem obycrnoBrneHo paccenBaHne CBeTa KONTOMOHbIMU YacTuuammn?
1) Paamep KonnongHom 4Yactyubl 3HaYMTENbHO OO0MblUe ANUHBI BOJTHbI MPOXOASILLEro cBeTa
2) Pa3mep yacTuvubl MEHbLUE UIN paBeH AMMHE BOJIHbI MPOXOASLLEro Yepes KONnonaHbi pacTBop CBeTa
3) MNoTeHUnanom KoNNONAHON YacTuLbl
4) OTCcyTCTBMEM Ha NOBEPXHOCTU MULLENTTbI TMAPATHON 060M0YKM
5) Hannynem Ha NoBEPXHOCTM KOMMOMAHbLIX YaCTUL, rmapaTHOM O0OOYKN.
5. Kakue npouecchl MOTyT NPMBECTYU K KOArynsiLmMm KonnoMgHoro pactesopa?
1) MenTtusauusa
2) lNoBblWeHne TemnepaTypbl
3) PacTtBopeHue BewecTBa
4) Peakunn BOCCTaHOBIIEHUS
5) PasgpobneHune yacTtuy gucnepcHon gassbl
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Tema «Koppo3us. dnektponua»

1. Maccy BellecTBa, BblAEMNVBLLEITOCH MW PA3NOXUBLUErOCS B pe3ynbTaTe 3M1eKTponm3a, MOXHO
BbIYMCINTb, UCMOSb3YS 3aKOH ... .
1) Tlecca 3) dapages
2) AppeHunyca 4) BaHnTt-Todda

2. TlpoayKkTamu, BbIGENSLWMMNUCS HA MHEPTHBIX 3MEKTPoAax Npuy AMeKTponm3e BOOHOrO pacTeopa
CEPHOW KNCNOThbI, ABNAOTCS ... .
1) HzI/IS 3) HZMSOZ
2) O,n SO, 4) H,nO,

3. B pesynbTaTe anektponusa BOAHOIO pacTeBopa xnopuaa Meam nonyyeHo 5,6 n (H.y.) rasa.

Onpepenute maccy (r) BblaenueLleroca metanna.

1) 8 3) 64
2) 16 4) 32
4. Ins 3aWnThl XXene3HbIX U3Aenuii oT KOpPo3un B KAYECTBE aHOAHOTO MOKPLITUS UCMONb3YHOT ...
1) onoBo 3) megp
2) UMHK 4) cepebpo

5. |_|pl/l HapyLweHnn onnoBAHHOIO NOKPbITUA Ha XeJlie3HOM n3aesrimnm B KNCNoTe Ha aHoe 6y/:|,eT
npoTeKaTb peakuua ... .
1) Sn**+2e =5n° 3) Fe’-2e =Fe*
2) 2H"+2e =H, 4) sn’-2e =sn*

Tema «O6wan xapakTepucTMKa opraHn4eckux coeguHeHNn»

1. No HomeHknaTtype IUPAC npaBunbHoOe Ha3BaHue coeguHeHnss CH;—CH,—CO-CH,—COOH
crnepywliee:
a) 1-kapbokcmneHTaHoH-3
6) 3-okcu BanepbsHOBas KUcroTa
B) 3-OKCOMneHTaHanb
r) 3-okconeHTaHoBas KucroTa

2. HasaHuio 2,5-gumeTunrekcaHon-1 cooTBETCTBYeT COeANHEHME:
a) CH3—CH(CH3)—CH2—CH2—CH(CH3)—CHZOH
6) CH,=C(CH3)-CH(CH3)-CH,OH
B) CHon—CHz—CH(CHS)—CHZ—CHg

3.Hanuwwute cTpyKkTypHbIE (DOPMYIbI OpraHMYecKknx COeQUHEHUIN N HAa30BUTE X NO HOMEHKNaType
IUPAC:
a) nsorekcaH
6) TPUMETUNYKCYCHBIN anbaerng
B) nsonponunépomng
r) METUNATUNNPONUIMETAH

4. Hangute owmnbKy B Ha3BaHWsSIX CNeAYOLWNX COEANHEHWUIA, HANULINTE CTPYKTYPHbIE OPMYrbl 3TUX
COEOUHEHUI 1 NPaBUSIBHO HA30BUTE KaXOo0e:
a) 2-aTunbyTtaH
6) 4-aTMNnNeHTaH
B) 4-MeTUnneHTaH
e) 3,3-gumeTmnoyTaH

5. YkaxunTe uncro nsomepoB coegnHeHms CsHsCl:
a)5; 6)4; B)3; 12

Tema «Aumknuyeckue yrneBogopoabi»
1. U ByTaH, n 6ytuneH pearvpyoT c ... .
1) OpomHon Bogom 3) Bopgoponom
2) pactBopoM KMnQO, 4) xnopom
2. BepHbl nn cnegyowmne cyxaeHnst 0 CBOMCTBax yrrinesogoponoB?
A. AnkaHbl BCTYnatoT B peakuum nonmMmepusaunm.
B. 3TuneH obecuBeyvMBaeT pacTBOp NepMaHraHarTa Kanwms.

1) BepHO TonbKO A 3) BepHbl 06a cyxaeHus

2) BepHo Tonbko b 4) o6a cyxgeHust HeBepHbI
3. TlpeBpalleHne bytaHa B GyTEH OTHOCUTCS K peakumm ... .

1) nonumepusayuu 3) pervapatauuu

2) perngpupoBaHus 4) wnsomepusaumm
4. O6wasn dopmyra ankeHos...

1) CnHZn—6 3) CnH2n

2) CnHZn—Z 4) CnH2n+2
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5. TekcaH u 2,2-gumeTunbyTaH siBNsOTCS ... .
1) CTPYKTYpPHbLIMWU N30MEPaMM 3) romornorammu
2) reomeTpUYECKMMU 3oMepamm 4) 0pOHVM 1 TEM XKE BELLECTBOM

Tema «ApomaTunyeckue yrnesonoponbi»

1. Kakoe BeLLecTBO 13 NepednCrieHHbIX HUXKE MOXET pearnpoBaTth C BOAHbIM PacTBOPOM
nepmMaHraHata kanma?
1) GeHsom;
2) macnsiHasa (6yTaHoBasi) KUCNOTa;
3) ctupon (BuHUNGeH30n);
4) NONNaTUNEH.
2. Kakoe opraHudeckoe coeanHeHui obpasyeTca npy 6pomMmmpoBaHumn aTundeH3ona npu HarpesaHum
unu Ha ceety 6e3 kaTanusatopa?
1) opTto-6pomaTunbeHson;
2) napa-6pomatunbeHson;
3) 1-6pom-2-3TnnbeHson;
4) 1-6pom-1-ceHunaTtaH.
3. Kakve opraHuMyeckMe coeguHeHUs MpPeuMyLLECTBEHHO oOpasytoTcss npu  GpomMmpoBaHUn
nsonponunbeHsona B NpUcyTcTBUKM katanusatopa AlCl; ?
1) m-6pomusonponunéeHsorn;
2) o-6pomunsonponunndeH3on;
3) n-6pomusonpnundeHson;
4) 2-6pom-2-cbeHunnponaH.
4. BsanmopgencTBys ¢ BelectBoM X, 6€H30 npeBpaLlaeTcs B CBOW rOMOMOr. YKaxuTe BeLecTBo X.

1) Ha;
2) CHCI;
3) CzHe;
4) HNO:s.
Tema 4 «CnupTtbl. PeHoNbI»
1. OTaHon B3aumogemncTByeT C ... .
1) meTaHonom 3) Bogopogom
2) mMmeTaHoM 4) wmefbto
2. B cxeme npespaiwerHmn C,Hgs — X — C,HsOH  BewlectBoM «X» siBnisieTcs ... .
l) C,HsBr 3) CoH»
2) CH3;0OH 4) CyHs-0-CyHs
3. KwncnoTHble cBoncTBa Hambonee BbipaXeHbl Y ... .
1) deHona 3) arTaHona
2) wmeTaHona 4) rnuuepuvHa
4. CnoxHbI 3hUp MOXHO MOMYyYMTb NPU B3aUMOOENCTBUM YKCYCHOW KACNOTHI C ... .
1) nponeHom 3) AnaTUNoBbIM 3chNpom
2) mMeTaHonom 4) MypaBbMHOW KNCNOTOWM
5. BeuwectBo CH,(OH)-CH(OH)-CH,(OH) oTHoCKTCA K Knaccy ... .
1) cnupToB 3) anbgervgos
2) MHOroaTOMHbIX CIMPTOB 4) kapOOHOBbIX KACMOT
6. B pesynbTarte peakuum nponeHa ¢ Bogon obpasyetcs ... .
1) nponaHanb 3) nponaHon-2
2) nponaHon-1 4) aueToH
7. K ceHonam oTHOCUTCS BeLecTBOo, opmMyna KOTOpOoro:
1) CgHs— O —CHjs 3) CgHs — OH
2) C6H13 - OH 4) C6H5 - CH3

8. BeuwecTtBO X MOXeET pearmpoBatb C 3TaHOIIOM, HO He pearnpyeT ¢ peHornoMm. Kakoe ato
BeLlecTBO?
1) Na 3) HCI
2) NaOH 4) ©OpomHasi Boga

9. Kakoe 13 nepeyvmcrneHHbIX apomMmaTUYeCcKMX CoOeaUHEHU Hanbonee akTUBHO B peakumsax
3ameLleHunn?
1) CeHe 3) CsHsClI
2) CgHsOH 4) CgHsNO;

10. OTnMuMe B XMMUYECKMX CBOMCTBAX CMMPTOB N (DEHONOB NPOSIBNSAETCA B UX B3aMMOLENCTBUM C

1) NaOH 3) CO,
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2) Na 4) Na,COs;

Tema 5 «cAnbaernabl, KETOHbI, KAPOOHOBLIE KUCNOTbI»

1. YKaxnte BeLLECTBO, KOTOPOE MOXET pearnpoBath C rmapokapboHaTOM Kanus:
1) ataHon
2) cbeHon
3) aTaHanb
4) nponaHoBas KucnoTa
2. Kakasi n3 nepeymcrieHHbIX KUCIOT pearnpyeT C CONstHON KUCNOTon?
1) H,NCH,COOH
2) CH;COOH
3) CCI;COOH
4) HCOOH
3. MeTunosbI achup YKCYCHOM KUCMOTbI M MeTUNaLeTaT sBMASTCS ... .
1) ogHUM 1 TeM Xe BeLLEeCTBOM
2) romonoramu
3) CTPYKTYpHBLIMK N3OMepamu
4) reoMeTprYECKUMU N30Mepamm
4. OpraHn4yeckoe BELLECTBO, XXMOKOCTb C XapaKTepPHbIM 3arnaxoM, U3MEHSIET OKPacKy fakmyca, npu
OENCTBUM Ha Hero kapboHaTa HaTpys BbIAENAETCS YINEKMUCTbIN ra3, a Npy B3aMogeNCTBUN C aMMUaYHbIM
pacTBopoM okcuaa cepebpa(l) obpasyeTcsa cepebpo — 3To ... .
1) MeTaHoBas KucroTa
2) yKcycHas KucnoTta
3) auetanbgerng
4) nponunoBbIv CNMpPT
5. BeuwecTtBo X npu onpeaeneHHbIX YCIOBUSIX MOXET pearmpoBaTth U C HATPUEM, U C TMOPOKCUOOM
HaTpus. Kakoe 3To BeLecTBo?
1) H,
2) CH;COOH
3) C,He
4)

Tema « MpocTtbie n cnoxHbie acdupsbl. XKnpbi»
1. Kakue 13 npeanoXXeHHbIX coeguHeEHN 3dunpbl:
a) CH50 C(CHg)zCHgCHg
6) CH3CH,CH(OH)CH,CHj;
B) CH3COOCH;
r) CH3CH(CH3)2CH2CH2COOH
2. Yt0 0obpasyeTca npu WeNovYHOM rugponumae crnoxHoro acgmpa coctaBa CsH;,COOC,Hs?
a) MacnsiHas Kucnota u 3TUNOBBIN CNUPT
0) conb GyTaHOBOWM KMCIOTbI U 3TAHON
B) 6yTaHon u ataHon
4) 6yTaHon n aTaHoBasi Kucnorta
3. Kakune coeaumHeHuns obpasytoTcs npu gencteum Ha atunnponmoHat CH3;CH,CH,OH (H+):
a) ankoronsT aTaHona 1 nponaHorna u NponaHoBas K1McnoTa
6) nponaHoBas KUCoTa 1 NPONUN3TUNOBbLIA 3cMp
B) COJMlb NMPONAaHOBOW KMCMNOThI 1 MPOCTOW adup
r) NpoNUNNpPoONuoHaT 1 aTaHon
4. Tpu KNCNOTHOM TMOPONN3e orneoaunanbM1MTUHa obpasytoTcs:
a) CMecCb rmuueprHa 1 cornen NanbMUTUHOBOW N ONTEMHOBOW KUCTOT
0) cMecb rmuuepuHa 1 NanbMUTUHOBOM KUCITOTbI U CON ONNEMHOBON KACINOTbI
B) CMECb IMM1LEPUHA U ONTIEUHOBOW KUCIIOTbI U CONM NanbMUTUHOBOW KUCHOTbI
r) CMecCb ravuepvHa U nNanbMUTUHOBOW Y ONEUHOBOW KUCMOT
5. Mpwu weno4yHom rmaponumae xumpa TpmonenHa obpasyroTcs:
a) ToNbKo rnuuepuH
6) TONbKO OfnenHoBas KMcnoTa
B) Mblna, rnuuepuH
r) 9TUMNEHINNKOMb, ONENHOBAas KUCNoTa

Tema «lMpupoaHbie BbLICOKOMOMEKYNSAPHbIE OpraHM4yeckue coeanuHeHUs»
1. Kakon yrneBog siBnsieTca gucaxapuagom?
a) pnbo3a;
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0) nakTo3a;

B) Kpaxmarnt,

r) rnwokosa.

2. Kakoe coegnHeHune obpa3yeTcs Npu OKUCIIEHUM ManbTo3bl rmgpokcuaom meam (11)?
a) ManbTobMoHOBAast KUCIOTA;

6) manbTtobunosat meam (I1);

B) MaHHO3a;

r) caxapHas KucroTa.

3. YTo ABNsieTCs KOHEYHbIM NPOAYKTOM rMaponu3a Kpaxmana:

a) OEKCTPpVHbI,

0) rnoko3a;

B) dpyKTO33;

r) caxaposa.

4. B nopsiake yMeHbLUeHUS MOJIEKYJIAPHOM Macchl Ha3BaHbl BellecTBa B paay...
a) IMIoKo3a, NakTo3a, ranakrosa;

0) caxaposa, Lennnosa, ppykTosa;

B) Lennono3a, 4e3okcnpmubosa, ManbTo3a;

r) kpaxmarn, uennobuosa, puboasa.

5. KcaHTonpoTtenHoBas peakuus Aoka3biBaeT Hanv4uuve B 6enkax...
a) rpynn —SH;

0) nenTugHoOM CBA3M;

B) OCTaTKOB apoOMaTU4eCKUX KUCHOT;

r) KapBOOKCUIbHbIX rpynm.

Tema «CuHTeTUYeCcKMe BbICOKOMONEKYMNsSIPHble OpraHMYecKkme coeguHeHUs»
1. Peakuum nonumepusaummn xapaktepHbl ans ... .

1) crupona, nponeHa, aTuneHa 3) cTupona, 3TMHa, METAHOBOW KNCMOThI
2) nponuneHa, MeTaHans, aTaHa 4) nponeHa, byTagmeHa, rekcaHa

2. TedpnoH obpasyeTcd npu nonumepmsauum MoHomepa, opmMmyrna KoToporo ... .
2) CHF =CF, 4) CF,=C=CF,

3. Monumep, He obnagarLWnii TEPMONIACTUHECKUMIN CBONCTBAMM, TO €CTb CMOCOBGHOCTBLIO
pasMard4aTbCs Npy HarpeBaHuM 1 3aTBepaeBaTh NpU OXMaXa4eHUM 6e3 XMMUYECKUX NPeBPaLLEHNI,
HasblBaeTcs ... .

1) TepMmoHacbILLEHHbIM 3) TepMopeakTUBHbIM
2) TepMOKpUCTanIMyecknum 4) TepMOHeHachlLEeHHbIM

4. OcoBeHHOCTbIO peakuun nonmmepmnsauumn, oTnyaroLLen eé oT NoNMKoHAeHcaumu, SBnsaeTcs ... .

1) obpasoBaHue NOBOYHbLIX HU3KOMOMNEKYNAPHBIX  3)  OTCYTCTBUE MOBOYHBIX HU3KOMOMEKYNAPHbIX

NpOOYKTOB nNpoayKTOB

2) pernocenekTMBHOCTb Mpouecca 4) oOTCyTCTBME Pa3BETBIEHHbLIX CTPYKTYP
5. CbIpb€M ANns NoNy4eHUs NCKYCCTBEHHbIX BONTOKOH SBMSETCS ... .

1) pesvHa 3) kayuyk

2) uenntornosa 4) kpaxman

3.1.4. CpepncTBa AnNsA NPOMEXYTOYHOM aTTecTauum nNo MToram UsydeHus AMCUUNNMUHbI

BOMPOCDI
AnNsl NOAroTOBKU K UTOrOBOMY KOHTPOIIO

MepeyeHb NPUMEpPHbLIX BOMPOCOB K 3K3aMeHY

Brok 1
1. KBaHTOBO-MexaHu4veckass Mopenb CcTpoeHuss atoma. CocrtaB aToma.
XapakrepucTuka 3HepreTUYECKoro COCTOSIHUS 3NEKTPOHA CUCTEMON KBAHTOBbLIX YMcen.
2. KBaHTOBble 4ucna. [MaBHOe KBaHTOBOE 4UCMO, 3HEpreTUYeckne YpPOBHW.

OpbutanbHoe KBaHTOBOE YUCIO, SHEpreTUuYeckne noaypoBHU. MarHMTHoe KBaHTOBOE 4YUCIo,
KONMYECTBO aTOMHbIX opbuTanen B aHepreTMdeckom noaypoBHe. CivH 3MeKTpoHa.

3. 3akoHOMepHOCTU pacnpegenennst anektpoHoB B atomax (MpuHumn Maynw.
OneKTPOHHas eMKOCTb aTOMHOW opbuTany 3HepreTMYeckux NoAypoOBHEN W SHepreTMyYecKnx
YPOBHEN).

58



4, MpaBuna u nopsgoK 3anorfiHeHUs aToMHbIX  opbutanen. [puHUMN
HaMMeHbLUEN 3Hepruu, npaBuno KneuykoBckoro. OnekTpoHHas dopmyna atoma. [lpasuno
XyHAaa.

5. OcHoBHOe W” BO3bOY)XOEHHOE COCTOSIHMSI aToma (Ha npuMepe aTtoma
yrnepoaa). OnekTpoHHasa KOHUrypaums BaneHTHbIX 3MIEKTPOHOB S-, p-, d- n f-anemeHTOB.
6. MNepunognyeckasa cuctema xumumyeckux anemeHToB [O.W. MeHpeneesa.

Mepuoanyeckun 3akoH .. MeHgeneesa. lNpuunHa nepnognyeckoro NOBTOPEHUSI CBOWCTB
anemeHToB. CBA3b MEXAy 3NEKTPOHHOW CTPYKTYPOM aTOMOB WU MEPUOANYECKON CUCTEMOWN
O.W. MeHpeneeBa: nopsgkoBbI HOMEpP dneMeHTa, nepuodbl, rpynnbl U nogrpynmnbl
3NEeMEHTOB.

7. Mepunognuecknin 3akoH [O.M.MeHpeneeBa. 3HayeHne nepuoanHECKOro
3aKkoHa. Hanuwumrte dopmynbl OKCMOOB U TMOPOKCMAOB BCEX 3NeMeHToB 3 nepuoga B UX
HauMBbICLUMX CTENeHsIX okncneHus. Kak namMeHstoTCs KUCNOTHbIE CBOWCTBA B Nepuoae crnesa
HanpaBo?

8. CTpyKkTypa nepvogmyeckon cuctembl: rpynnbl, NOArPYNnbl, Nepuoapl, pagbl.
Kakon 13 aneMeHTOB 4eTBEpTOro mepuoga — BaHaguM unm mblwbsk — obnagaeTt Gonee
BbIP@XXEHHbIMW  MeTannMyeckumn cBoncTBamu? HanvcaTb  opMynbl  KUCMOPOAHbIX
COEOVHEHUI 3TUX 3NEMEHTOB, yKa3aTb UX XapakTep.

9. OKnCNUTENbHO-BOCCTAHOBUTENbBHBIE  CBOMCTBA  SMEMEHTOB.  OHeprus
(noTeHunanbHast) NOHU3aUMK. JHEPrus CPOACTBA K IMNEKTPOHY. OneKkTpooTpuUaTenbHOCTb.
3aKOHOMEPHOCTb M3MEHEHUSA OKUCIUTENbHO-BOCCTAaHOBUTENbBHbLIX CBOWCTB 3/1IEMEHTOB B
nepuogax u rpynnax. MeTtannuyeckne n HemeTannMyeckne anemMeHTbl B NEpUOAUYECKOWN
cucteme .. Mengeneena.

10. lMepuoanyeckMin 3akoH. JHEprus MOHW3aLMKW, CPOACTBA K 3JNEKTPOHY,
3NEeKTPOOTPULATENBHOCTb, MU3MEHEHME MX B nepuopax v rpynnax. Kak mameHsioTca atu
XapakTepucTuku B 5A rpynne — cBepxy BHM3 1 5 neproge cnesa Hanpago.

11. Tunbl xumudeckon cBsA3n. KoBaneHTHas cBs3b. OOMEHHBI MexaHu3Mm
obpa3oBaHusa KoBaneHTHon cBsA3M. OOpasoBaHMEe KOBANEHTHbIX CBSA3en BO36YXOEHHbIM
aToMoOM. HacbilwaemMocTb KOBarneHTHOM CBA3M.

12. Tunbl xumnyeckon ces3un. KosaneHtHas cBA3b. [JOHOPHO-aKUenTOpHbIN
MexaHn3M 06pa3oBaHMs KOBANEHTHOW CBA3W. DNEKTPOHHAsA CTPYKTypa YacTuL-4OHOPOB 1
YacTtuy-akuenTopoB. ObpasoBaHMe KOMMMEKCOB 1 arperaToB MOMEKyI.

13. HanpasneHHOCTb koBaneHTHoN cBa3n. Curma- u nu- cBA3n. KpatHble cBA3W.
[Mpumepbl MONEKyn C KpaTHbIMU CBA3AMN.
14. Mbpuansaums atomHbix opbutanen. mbpuamsaums s- M p- aTOMHbIX

op6uTtaneit. MpocTpaHCTBEHHOE pacnonoXkeHWe rMopUOHbIX aTOMHbIX opbuTanei npu sp-
rmépuansaumn. CTpyKTypa NpoCTeNLMX MOSEKy.

15. MonapHocTb cBA3eit U Monekyn. MonsipHas u HenonsipHas CBs3b.
OneKTpUYECcKnii MOMEHT AMMNONS CBA3WU. BnnsHue anekTpooTpuuaTenbHOCTU 3/1EMEHTOB Ha
NONSIPHOCTb CBA3W. MNonspHbIE U HEMONSAPHbIE MOMNEKYIbI.

16. MoHHas cBs3b Kak NpedenbHO NonsipuaoBaHHas KoBareHTHas CBSA3b.
CBolicTBa MOHHOW CBA3MN.
17. MoHHasi cBA3b. CBOMCTBA WMOHHOW CBSA3M W COEAWMHEHUMA C 3TUM TUMOM

cBA3W. BoinnwnTte 13 npennoXeHHOro psaa BELLECTB MOHHble coeauHeHus: C,oH,, Cas, O,,
Mg, Na,S, BaCls.

18. MeTannuyeckas cBA3b Kak 0COObIN BUO XMMUYECKON CBA3W.

19. BogopogHasi cBsi3b (MeXMOneKynspHasi 1 BHYTPUMOIEKYApHas).

20. OCHOBHblE MOHATUA TepMoAUHaMukn. BHyTpeHHAs aHeprus. Pabota wu
Tennota - ABe OpMbl Nepeaayn IHePrun.

21. Knaccudumkauns TepmogmHammnyecknx cuctem u npoueccos. M3obapHbiv 1
N30XOPHbIN NPOLECChl. AK30TEPMUYECKNE N SHOOTEPMUYECKUE pPeaKLmn.

22. MMepBbIn 3akoH TepmoguHamuku. OHTanbnusa. CTaHgapTHas TennoTa
obpasoBaHusa 1 cTaHgapTHas TennoTta cropaHus BelecTs. 3akoH [ecca u ero crneacTeums.

23. BTopoit 3akoH TepMoanHaMukn. QHTponus. AHeprus Mobdca.

24. Kakyto TeHOEeHLUMIO BbipaXaeT: a) SHTanNbNUHLIA akTop 6) SHTPOMNUIHBIN

cbaKTop? Kakas (*)yHKLI,MFl COCTOSIHUSI CUCTEMbI LaéT KOJNIMY4ECTBEHHYIO XapaKTepUCTUKy
OHOBPEMEHHOIo BJINAHUA TOro 1 Opyroro (*)aKTOPOB? Kakum ypaBHEHNEM 3TO Bblpa)KaeTCﬂ?

25. lMporHo3upoBaHWe  HarnpaBfieHUs  CaMOMPOW3BONIBHO  MPOTEKAKLLMX
npoueccoB. Pornb 3HTanNbLNNMNHOM U SHTPOMUAHOMO (PaKTOPOB.
26. OHepreTnyeckne adekTbl XMMUYECKMX peakuui. TennoTa peakuum B

n306apHOM 1 M30XOPHOM Mpolecce. TepMOXMMUYECKoe ypaBHeHUe peakumn. 3akoH lecca.
OHTanbnusa obpasoBaHNst XMMNUYECKOro coegmHeHns. CrnieacTeus u3 3akoHa lecca.
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27. OHTponusA. JHTponusi Kak (PyHKUMST TepMoOUHAMMUYECKOW BEPOSITHOCTU
coctosHMsA cuctembl. W3ameHeHne aHTponum npu ¢asoBbix nepexogax. OnpegeneHue
(pac4yeT) M3MEHeHMS SHTPONUM B XMMNYECKOM MpoLiecce.

28. OHepruss Tnbbca. TepMOAMHAMUYECKUIA KPUTEPUA CaMOMNPOU3BOSIbHOIO
NpoTeKaHWsi NpoLiecca 1 yCnoBue paBHOBECKS.
29. CKOpOCTb  XMMMWYECKOW peakumnu. 3aBUCUMOCTb CKOPOCTM peakuun ot

KOHLleHTpauuu BelecTB. 3akoH AeUCTBYOWUX Macc. KuHeTnyeckoe ypaBHEHME FOMOreHHOMN
W reTeporeHHom peakuuu.

30. CKOpOCTb XUMMWYECKOW peakumm U eé 3aBUCMMOCTb OT KOHLUEeHTpauum
pearvpyloLmx BellecTB. 3akoH OEeNCTBYIOLUMX MacC ANA rOMO- U reTepOreHHbIX peakuun .
HanuwwuTe ypasHeHune ans ckopoctu npsimont peakumm COyry + Ciry > 2CO .

31. 3aBUCMMOCTb CKOPOCTM peakuMm W BpEeMeHM npoTekaHus e€ oT
TemnepaTtypsl. [pasuno BaHT-Modda. TemnepaTypHblin KOIMDULMEHT.

32. OHeprusi akTuBaumu. YpaBHeHue AppeHuyca. JHepreTudeckun npodusnb
peakuuu.

33. KaTtanus. FOMOreHHbI 1 reTeporeHHbIN Katanmsa. QHepreTuydecknii npodunb
KaTanuTuyeckon peakumu.

34. Xvumunyeckoe paBHoBecue. OGpaTumble U HeobpaTMMble MO HamnpaBeHWIO

peakunn. TepMOOUHAMWYECKOE W KUHETMYECKOE YCMNOBUE XWMWYECKOro paBHOBECUS.
KoHcTaHTa xuMmnyeckoro paBHoBecusi. Pac4eT KOHCTaHTbl paBHOBECHS.

35. XvmMunyeckoe paBHOBECUE. YCMOBUS XMMWYECKOro pasHoBecus. [puHumn
Ne-lWarenbe. B kakom HanpasneHun cmectutcs pasHosecue B cucteme Cirgy + COypy <
2COr + Q npu yeenuyeHun TemnepaTypbl, Npu MOBbILEHUN AaBneHua? Hanuwwute
ypaBHEHUE Afsi CKOPOCTM 0BpaTHOW peakLuun.

36. XvmMmunyeckoe paBHoBecue. [1pOrHO3MpoBaHWe HanpaBreHUs CMeLLeHNs
XuMmmyeckoro pasHoBecus. [NpuHuun Jle-llatenbe. B kakom HanpaBneHUM  CMECTUTCA
paBHoBecne B cucteme COyp + C) < 2CO() - Q npu yMeHblUeHWW Temneparypbl,
AaBrneHna? Hanuwute ypaBHeHWe ANs CKOPOCTU NPSMON peakunu.

37. XvmMmunyeckoe paBHoBecue, [1pOrHo3MpoBaHWe HanpaBreHUs CMeLLeHUs
xummyeckoro pasHoBecus. [lpuvHuun Jle-lWaTtenbe. 3anncatb KOHCTAHTY XMMUYECKOrO
paBHOBECUA peaKLl,I/II7I: Fezo3(|<) + 3C0(r)—> ZFG(K) + 3C02(|—), N2(|’) + 3H2(|—)—> 2NH3(|-)_

38. Obwas xapakrepucTmka pacTBOPOB 1 AMUCNepCHbIX cucTteM. Knaccudukauus
ONCMEPCHbIX cMcTeM. XapakTepucTuka pacTBopoB. Tunbl pacTtBopoB. Cnocobbl BbipaXkeHWs
KOHUEHTpauuy pacTBOpOB (MaccoBas AOMs, MOMSPHOCTb, MOMANbHOCTb, JKBMBANEHTHas
KOHUEHTpaLusi UNin HOpMarbHOCTb).

39. BogHble pacTBopbl 3MNeKTPONMTOB. MoHsaTne anekTponuTa.
OnekTponuTtuyeckas guccoumauusi. CunbeHble 1 criabble anekTponuTbl. CTeneHb U KOHCTaHTa
3NEeKTPONUTUYECKOW anccoumauun. 3akoH pasdbasneHusa OcTBanbaa.

40. CunbHble 1 cnabble anektponutbl. Kputepun knaccudpukauun. Hanuwmte
ypaBHEHUS peakuuni B3anmogencTBus rMapoKkCcnaa Kanbums U CepHON KMCNOThbl NpuBogsaLimne
K obpasoBaHuio: a) cpegHenm conu; 6) KMCMOM comnu; B) OCHOBHOM conu. Hasosure,
nony4YeHHble Conu

41. OnekTponutuyeckas guccounaums Bogbl. VIoHHoe npou3BegeHue BOAbl.
CooTHoLleHne KoHUeHTpaumi noHos H+ n OH- B HEMTpanbHOM, KUCNOW 1 LLIENOYHON cpeaax.
BogopoaHbin nokasatens. Lkana pH BogHbIX pactBopoB. LiBeTHble nHankaTopbl pH.

42. MoHHoe npousseneHve Boabl. BooopoaHbii 1 ruapoKCUnbHbIA nokasaTenb.
Bbluncnutb KoHUEHTpaumo kathnoHoB Bogopoda u pH 0,01M pactBopa xnopoBogOpOAHOWN
KUCMOTBI.

43. Knucnotel u oOcHOBaHMs. JnekTponuTuyeckas puccouuaumst KWACIOoT U
ocHoBaHun. CunbHble 1M crnabble KUCNOTbl U OCHOBaHMS. pH BOAHbIX pacTBOPOB KUCMOT
OCHOBaHWN.

44, PactBopbl conei. CpegHue (HOpMarbHbIE), KACMbIE M OCHOBHbIE COMMW.
OnekTponuTuyeckas auvccoumauus conew (Ha npumepe guccoumauuun docdaTta HaTpus,
rmgpocynbdara Kanus u xnopuaa gUruapokcoantoMnHns).

45. OCHOBHblE  MOMOXEHUS  TEeopuM  JMNEKTPONMTUYECKOM  Juccoumauuu.
Hanucatb ypaBHeHWst guMccoumauun crieQyowmx COeQNHEHN: TMAPOKCUA KanbLns, cepHas
kucnoTa, gurugpodocdat marHusi, cynbdat ruapokcomenn.

46. OCHOBHbIE  MOMOXEHUS  TEOPUU  JNEKTPONIUTUYECKON  OMCCOLMALNN.
MoatBepanTe amdoTepHbIV Xapaktep rugpokenaa anoMuHusa. CocTaBbTe MONEKYNsipHO-
NOHHbIE YpaBHEHMUS.

47. MoHHble peakumy B pacTBoOpax. XapakKTepucTMka WOHHbIX peakuun.
YcnoBre npoTekaHus peakumm MOHHOro obmeHa. MomnekynspHoe M MOHHO-MONEKyrnsipHoe
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ypaBHEHME peakuun MOHHOro obmeHa (Ha MpuMepe peakuum B3aMMOAEWCTBUS cynbdata
meam (1) u rmgpokcuga HaTpus).

48. OO6wwme (konnuraTMBHbIE) CBOWCTBA pacTBopoB. 3akoHbl Payns. Ocmoc,
KONMYEeCTBEHHAs XapaKTepMUCTUKa ocMoca.
49. CnepctBusi u3 3akoHa Payns. TMoHwkeHWe TemnepaTtypbl 3aMep3aHus

(kpucTannmsaumm) U1 MOBbILEHWE TeMnepaTypbl KUMNeHust pas30aBrieHHbIX pPacTBOPOB
HE3NEeKTPOSIMTOB MO CPABHEHMUIO C YACTbIM PacTBOPUTENEM.
Bnok 2

1. OKMCNNTENbHO-BOCCTAHOBUTENbHbLIE CBOWCTBA 3MIEMEHTOB W WX COEAWHEHUA B
3aBUCUMOCTU OT TMONIOXKEHUST B MNEPUOANYECKON CUCTEME XUMMUYEcKMx anemeHtos [.U.
MeHpeneeBa. CteneHb OKUCNeHUsi. PacyéTt cteneHen okucrneHus. BakHehwwne okucnutenu u
BOCCTaHOBUTENN.

2. OxucnurtenbHo-BOoCCTaHoBUTENbHbIE peakuun (OBP). HanpaBneHne okMcnutenbHo-
BOCCTAHOBUTESNbHbBIX peakuuin. JOKBMBAINEHTbl OKUCIUTENS W BOccTaHoBuTens. [logGop
kKoadppmumeHToB B ypaBHeHUsix OBP (MeTogoM 3nekTpoHHOro GanaHca Ha npuMMepe peakuuu
FeSO, + KMnO, + H,SO, = Fez(SO4)3 + K,SO,4 + MNSO, + H20)

3. XapaKTepucTuka OKMUCIUTESNIbHO-BOCCTAHOBUTENBHOIO npouecca. OkucneHne u
BOCCTaHOBIEHNE, OKUCINTENb N BOCCTAHOBUTENb. MI3MeHeHne CTeneHn OKUCIIEHUS 3NIEMEHTOB
NpWv OKUCMEHWM U BOCCTAHOBMEHUW. YpaBHEHUE OKUCIUTENBHO-BOCCTAHOBUTENBHONO npolecca.
OBpaTUMOCTb OKUCNIUTENBHO-BOCCTAHOBUTENBHOIO npovecca.

4. TloyeMy XMMMYECKM aKTMBHbIE MeTansbl NPU MOrpyXeHun B BOAY 3apshKatoTcs
oTpuuaTtensHo? O6bACHUTL, NpuBECTU cxeMy. [laTe onpeaeneHne BO3HMKaOLWeEro noTeHumana.

5. TloyeMy XMMMUYECKN HEAKTUBHbIE METarIbl NPW NOrPYXEHUM B pacTBOP COOCTBEHHOM
conn 3apsbkalTcs  nonoxmtenbHo? OObACHMTL, npuBecTM cxemy. [aTb onpeaeneHve
BO3HMKaIOLLEro noteHumana.

6. B kakom cnydyae 3apsii UMHKOBOW MnacTUHKM OygeT Gonblue — npu NOorpyXeHun B
BOAY UInun B pacTtBop conu umHka? OObSACHUTL, MPUBECTU CXEMY.

7. B kakoMm crny4ae 3apsig MegHoWn nNnactuHkM 6ygeT Gonblue — Npu NOrpy>KeHnun B BOAY
unu B pacteop conv mean? OOGBACHUTL, MPUBECTU CXEMY.

8. [aTb onpegeneHue aNekTpogHOro noTeHyunana. 3anucaTtb ypaBHEHUE 3MEKTPOOHOro
noteHuMana HepHcTa ons XMMMYeCcKkn akTUBHbIX MeTannoB. [0SCHUTbL BCe 3HA4YeHMs.

9. Yrto Takoe cTaHAapTHbLIN 3MNEKTPOAHbIA MoTeHuman? [loyemy ero HasbiBalOT ewe
HOpMarnbHbIM 3MEKTPOAHBIM NoTeHumanom? Kak oH MoxeT 6biTb n3amepeH?

10. OnekTpogHble noTeHumanbl. Onektpod. AOCOMOTHBIA U OTHOCUTENbHbIN
3NEeKTPOAHbIN noTeHumnan. BogopoagHas Lwkana OTHOCUMTENbHBIX SMNEKTPOLHbIX MOTEHUUanoB.
dakTopbl, BNULAKOLLME Ha BEMUWYMHY OTHOCUTENBHOMO 3MEKTPOAHOro noteHumana (ypaBHeHue
HepHcTta).

11. CraHgapTHbIA 3nekTpoaHbli noteHuman. CTaHOapTHbIA BOLAOPOAHbLIA 3NEKTPOA.
Pag ctaHOoapTHbIX 9MNeKTpoAdHbIX noTeHumanoB. KonmnuecTBeHHas XapakTepucTuka akTUBHOCTM
OKUCNUTENEN N BOCCTaHOBUTENEN BENMNYMHAMU CTaHOAPTHLIX 3NEKTPOAHbIX NOTEHLMANOoB.

12. Yto npenctaBnseT cobor cTaHOapTHbIM BOAOPOAHLIN 3nekTpon? KakoBbl ero
YCTPONCTBO, MEXAHN3M BO3HMKHOBEHUS 1 BENMYMHA 3apsga, A51s Yero oH ucnonb3yetca?

13. Kakom meTtann obnagaeT OONbLUEN XMMUYECKOW aKTUBHOCTbIO — antoMUHUA UNn
LMHK, €CN CTaHOaPTHbIA 3NEKTPOAHbIN NoTeHuman nepsoro 13 Hux — 1,36 B, a BToporo — 0,76 B?
O6ocHoBaTb OTBET.

14. Psap crtaHpgapTHbiX noTeHuuanoB. BopopogHbii anektpog. CocTaBbTe Cxemy
ranbBaHN4eCKOro afieMeHTa B KOTOPOM CBUHeL, siBMsieTcs: a) katogoM; 6) aHogom. PaccuuTtaiite
3.[.C. 9TUX rasibBaHN4YeCcKnX 35IEMEHTOB, ecin E° Pb*/Pb° = -0,13B

15. Kakon u3 meTannoB — MeAb Wnu pTyTb ByaeT BbITECHATb APYrol MeTann u3 ero
COeINHEHUIN, eCcnu CTaHOapTHbLIN 3NeKTpoAHbIM noTeHuman meau +0,34 B, a ptytm +0,79 B?
O6ocHoBaTb OTBET.

16. OOGBbACHUTL, kak paboTaeT ranbBaHUYeCKUi anemMeHT JaHnansa-Akoou. Moyemy npu
ero pabote NPOMCXOANT NOCTOSHHBIN MEPEHOC SNEKTPOHOB BO BHELLHEN Lenn?

17. TanbBaHM4yeckun anemMeHT. AHOA W KaTod, aHoOHblA M KaTOAHbIA MpPOLEeCCHI.
YpaBHeEHME 3NEKTPOXMMMYECKOrO Mpouecca B ranbBaHuyeckoro anemeHta. OOC u ee
onpegerneHune. 3anncb ranbBaHMYECKOro 3rieMeHTa.

18. Kakve peakuum (OKMCNEHMSI WU BOCCTAHOBIEHMS) MPOTEKAT Ha KaXaoM
9NEeKTpoAe ranbBaHMYeckoro anemeHta? [loyemMy opgHa M Ta  Xe  OKUCIUTENbHO-
BOCCTAHOBUTENbHAA peakumMsi B ranbBaHUYECKOM 3fieMeHTe [aeT 3MeKTPUYeckKMn TOK, a B
pactBope 6e3 311eMEHTOB — HET?

19. [anbBaHM4eckume anemeHTbl. Pag  cTaHgapTHbIX  34EKTPOAHbLIX MNOTEHUMarnos.
HanucaTb ypaBHeHUs npoueccoB, NpoTeKkalwLmx Ha KaTtoae U aHoae, Npu CKpyYnMBaHUU MeaHOro
1 antoMuHmeBoro nposogos. PaccuntaTtb 3C. (E0 APYAP = -1 ,66B, E° cu®/cu’ = +0,34B)/
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20. K «kakoMy Tuny OTHOCWUTCS raflbBaHUYEeCKUN 3MeMeHT U3 [ABYX cepebpsHbix
3NEKTPOAOB, NOrpyeHHbix cootBeTcTBeHHO B 0,01 M 1 0,1 M pacTtBOpbl HUTpaTa cepebpa? 3a
CYeT Kakoro mpouecca B HeM BblpabaTbiBaeTcsl aneKTpuyeckuin Tok? Kakom u3 anekTpoaos
3apshKeH MONMOXUTENbHO, a Kakon — oTpuuaTtensHo? OT yero 3aBucut ero C?

21. Xumuyeckune npouecchl, NpoTekawlne Ha anekTpodax Mpu paspsgke u 3apsgke
CBMHLOBOr0O akkymynsitopa.

22. Onektponu3. CywHOCTb npouecca anektponusa. [loTeHumMan pasnoxeHus.
fABneHne nepeHanpsbkeHus. [loHaTMe 06 WMHEPTHbIX (HEpPacTBOPMMbIX) W aKTUBHbIX
(pacTBOpPUMBIX) aHOAaX.

23. Onektponu3 pacnnaBoB M BOAHbIX PacTBOPOB COMEN C  MHEPTHbIMU
(HepacTBopyMbIMK) aHopgamu. [locnegoBaTenbHOCTbL OKUCIEHWS M BOCCTAHOBIEHWUSI WOHOB.
AHOAHbIE U KaToAHbIE MPOLECCHI.

24, 3nekTponu3 pacnnaBoB. XapaKTepUCTUKa 3MeKkTponm3a. YpaBHEHUE 3reKTPOOHbIX
NMPOLECCOB M ypaBHEHME 3NeKTponu3a (Ha npuMepe 3neKkTponmMsa pacnnaBa xropuga megu).
3akoHbl ®apages. [NpakTnyeckoe NpUMeEHeHNe 3MeKTponM3a pacnaBoB.

25. OnekTponu3 BOAHbLIX PacTBOPOB. XapakTepuctuka anektponusa. Onpegenenue
Xapaktepa aneKkTpOAHbIX MpoLeccoB. YpaBHEHUE 3NEKTPOAHbIX MPOLECCOB U ypaBHEHUSA
anekTponu3a (Ha nNpumepax 3MeKkTponu3a pacTBOPOB cynbdata Meau M xnopuga HaTpusa C
WHEePTHbIMM anekTpogamm). [pakTnyeckoe NpMMEHeH1e aNeKTPonn3a BogHbIX pacTBOPOB.

26. OnekTponus BOAHbLIX PacTBOPOB, NOCHeoBaTENbHOCTb Paspsaaky MOHOB y kaToda u
aHoga. HanucaTb ypaBHEHMSI MPOLECCOB MPOTEKaKWMX Ha WHEPTHbIX 3JnekTpogax npwu
3MneKkTponu3e pacteopa cynbdara HaTpus.

27. OnekTponu3 BOAHbIX pPacTBOPOB C pPacTBOPMMbIM aHOAOM. XapaKTepucTuka
3NeKTponu3a ¢ HepacTBOPUMbIM U PacTBOPUMbIM aHoA4aMU. YpaBHEHUS 3NEKTPOAHbLIX NPOLLEeCCoB
W YpaBHEHWE 3NEeKTponM3a C pacTBOPUMbIM aHOAOM (Ha MNpuMMepe 3rekTponu3a pacTBopa
Xnopvga HaTpus C UMHKOBbIMM anektpodamu). [lpakTnyeckoe nNpUMEHEHWe 3MneKkTponusa c
pacTBOPMMbIM aHOAOM.

28. Onektponus. NanbBaHocTernsa. PacduHnpoBaHme. CocTaBuUTb CXEMbl 3f1eKTpoOnM3a
pacnnaea v pacTtBopa xriopuaa Kanums.

29. Onektponu3 pacTBOPOB, MPUMEHEHME ero Ans NonyvyeHus n paduHMpoBaHUSA
MeTanmnoB (Ha Npumepe anekTponuaa cynbdarta Meam ¢ ME4HbIM aHOLOM).

30. Kopposus wmeTannoB. XuMUYeckas W 3NeKTpoxmMmmuyeckas kKopposus. Buapl
3MNEeKTPOXMMUYECKON KOPPO3nn. PakTopbl, BUAIOLWNE HA UHTEHCUBHOCTbL KOPPO3UK.

31. Bugbl koppos3uu. Kakve arnekTpoaHble Mpouecchl MNpoTeKarT nNpu Kopposuu
TEXHUYECKOro enesa B BO34YLUHO-BNaXHON U KUCMON cpedax?

32. Kopposus metannos. MeToabl 3awwuMTbl MeTannoB OT koppo3un. HanucaTb
npoLecchl, Npoucxogsline npu Koppo3uu B BO3OYLUHO-BM&XHOW cpefe CKPYYeHHbIX BMecTe
MeZHOro 1 aniMMUHUEBOro NPoBoAaA.

33.  OcHOBHble BMAblI KOPPO3UU. INEKTPOXUMMYECKas KOppo3usa MmeTtannos. Hanucatb
npoLecchl, NPOUCXoAsLLNE NPU KOPPO3UKU Chnasa CBMHLA U Meaun B KMCION U BO3OYLUHO-BNAXHOM
cpepax.

34. Kopposuns metannos. [lpoTekTopHas 3awmrta. HanucaTb ypaBHEHWs NpoLeccos,
NpoTEeKalLWmX MpuU MPOTEKTOPHOM 3aliMTe marHvem cranbHOro TpybonpoBoga B BO3AYLUHO-
BNaXxHOW cpefje.

35. Kopposua metannos. [NpoTekTopHasa 3awuTa. HanmwuTte npouecchl, npoTekaroLmne
Npu KOPPO3NN NY>XEHOTO Xenesa B KUCIOoN U BO3AYLIHO-HENTPansHoOW cpeje.

36. KaTogHble UK aHoAHble NOKPbITUSA. Koppo3ns XpOMWPOBAHHOrO >Xenesa npu
HapyLLIEeHWM LLeNOCTHOCTM NOKPbITUS.

37. 3awuta M™MeTannoB OT Koppo3uu. PasnuuHble Buabl MOoKpbITMA. Kopposus
HUKENMPOBAHHOIO XXernes3a B BO3AYLLHO-BNaXHOW cpee.

38. MeTtoabl onpegeneHnss XMMUYECKOro cocTaBa BellecTB. KayecCTBEHHbIn U
KONMMYeCTBEHHbI aHanus.

39. MeToabl onpeaeneHns XMMMYeckoro coctaBa BellecTB. KONMYeCTBEHHbIN aHanms.
MeToabl KONMYECTBEHHOIO aHanmaa (XumMudeckune, nsnKo-xmMMmyeckme, ousnyeckme).

40. JlabopatopHoe ob6opydoBaHve, WCMOMb3yemMoe Mpu KadeCTBEHHOM aHanuae
BELLECTB.

41. OcHoBbl TUTpUMeETpUYeckoro aHamu3a. Knaccuduvkaums meTogoB Mo xapakrepy
XMUMWUYECKON peakuun, no cnocoby TutposaHus. Pacyétel B 06bEMHOM aHanmse.

42. TpeboBaHus K peakuusM, MpUMEHSEMbIM B OOBbLEMHOM aHanu3e. Pabouune
pactBopbl. CNocobbl NpUroToBneHns paboynx pacTBOPOB (PacTBOPbLI C NPUrOTOBIIEHHLIM TUTPOM,
C YCTaHOBMEHHbLIM TUTPOM).

43. MeTOo4 KMCNOTHO-OCHOBHOIMO TUTPOBaHMA (HenWTpanu3auuu) - auugumeTpus |
ankanumeTpus. Paboune pacTBopsl, CTaHAapTHLIE BELLECTBA.
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44,  Yrnesogopodbl U nx nponssogHblie. COCTaB 1M CBOWCTBA OpraHNYecKkoro TonnuBea.

45. Teéppoe, xupgkoe W rasoobpasHoe TonnuBO. [lOHATME O PUBMKO-XUMUYECKNX
npoLeccax ropeHust Tonnmea.

46. Xvmuna nonvmepoB. CnocoObl Nony4YeHns NoiMMepoB, peakumMn nonMMmepusaumm un
nonvkoHAeHcauun. 3aBUCUMOCTb CBOWCTB MOMMMEPOB OT COCTaBa M CTPYKTYpbI.

47. B 4ém oTnuume peakuun nonumepusauum m nonmkoHaeHcaumm? OTBET NosiCHUTE
YpaBHEHUSAMU peaku .

48. TlonuatuneH obnagaeT BbICOKUMU AUINEKTPUYECKUMU CBOWMCTBaMU, MNOITOMY
npuMeHseTca Ana nsonauuv nposogoB U kabenen. CocTaBbTe ypaBHEHUE peakumm nonydyeHus
nonuatuneHa. BbluucnuTe MONEKynspHyio maccy nonumepa, umerowero 126 CTPyKTYPHbIX
3BEHbEB.

49. TlonumepoMm Kakoro HenpegenbHOro yrnesodopoda SBNSETCA  HaTypanbHbIN
Kay4yyk? Hanucatb CTpykTypHyl copmyny aToro yrnesogopoga. Kak HasblBaeTcs npouecc
npeBpaLleHnst KaydyKa B pe3uHy? YemM no CTpOeHMo 1 CBOMCTBAM OTNIMYAKOTCH KayvyK U pe3uHa?

50. Kakue conm 0OyCrnoBnMMBAKT XECTKOCTb NpUPOAHON BoAbl? Kakylo >XECTKOCTb
Ha3bIBaOT MOCTOSHHOW, BPEMEHHOW? HanucaTb ypaBHEHWUSI peakuuii, C MOMOLLbI0 KOTOPbIX MOXHO
YyCTPaHUTb KapboHaTHY 1 HEKapOOHaTHYIO XKECTKOCTb.

NMPUMEP 3K3SAMEHALUMOHHOIO BUNETA

®enepanbHoe rocygapctBeHHoe GompkeTHoe obpa3oBaTenbHoe yyupexaeHue
BbICLLEr0 0Opa3oBaHus
«OmcKknii rocygapCcTBeHHbIN arpapHbin yHuBepceuteT umenu MNM.A. CtonbinMHay
Kadeapa matemaTnyeckmx n eCTeCTBEHHOHay4YHbIX QUCLMNIVH

3K3AMEHALIMOHHbLIW BUNET Ne1
no gucumnivuHe «Xumus»

1. OkucnuTenbHO-BOCCTAaHOBUTENbHbIE CBOMCTBA 3M1EMEHTOB. 3aKOHOMEPHOCTb M3MEHEHUs!
OKUCIUTENbHO-BOCCTAHOBUTENbBHBLIX CBOWCTB 3MEMEHTOB B nepuogax W rpynnax. Mertannuueckue wn
HeMeTannuyeckne aneMeHTbl B nepuoandeckon cucteme .. MeHpeneesa.

2. Onektponu3. CylWHOCTb npouecca 3anekTponusa. fsneHve nepeHanpspkeHus. [oHaTue o6
NHEPTHbIX (HEPaCTBOPUMbIX) U aKTUBHbIX (PaCTBOPMMbIX) aHOAaX.

3. CoctaBbTe ypaBHeEHUsI peakuuid, KOTOPblE HYXHO MPOBECTU ANS OCYLUeCTBNEHUS CrneayloLmnx
npeBpaLLeHnin:

Be — BeCl, — Be(OH), — Na,[Be(OH)4] — BeSO,. NpnBeaunTe Ha3BaHUs UCXOOHbLIX COEOUHEHWIA
W NPOAYKTOB peakuumu.

NNAHOBAA NMPOLELNYPA
npoBeAeHns 3K3amMmeHa

Mpouenypa ak3amMeHa cknagblBaeTcsi U3 crieayowmnx 3Tanos:

1. BbinonHeHne oby4yarowmmcs IMCbMeHHO paboTbl MO OCHOBHLIM pasgenam AUCLMUMNMHGI.

2. MpoBepka npenogaBaTenem NpeacTaBneHHon paboTbl, OTMETOK B XKypHarne y4éta noceLaemocTu
MU ycneBaeMoCTU (BblCTaBMEHHble paHee obydawwemycs andgepeHUnpoBaHHbIE OLEHKM MO uToram
KOHTPONbHO-OLLEHOYHbIX MEpPONpUATUN).

3.BbicTaBneHMe WTOroOBOM OUEHKM B 3K3aMEHAUMOHHYH BEAOMOCTb W 3a4ETHYI  KHUXKKY
obyuatoulerocs.

9.1 HopmaTtuBHas 6a3a npoBegeHUs
NPOMeXXyTOYHOW aTTecTauum obyyarLWmnXcs No pesynbTaTtaM Usy4yeH1Us AUCLUNIIUHDI:

1) penictByowee «lonoxeHne o TeKyleM KOHTPOSe YCNeBaeMoCTW, MNPOMEXYTOYHOM aTTecTauun
obyyarwmxcss nNo nporpammamM Bbicliero obpasoBanus (6akanaBpuar, crneuuanuTeT, marucrTpartypa) u
cpegHero npodeccuoHansHoro obpasoBanusa B ProOY BO Omckun FTAY »

9.2 OCHOBHbI€ XapaKTepUCTUKN
NPOMEXYTOYHOM aTTecTauum ody4varoLmxcsi No UToram usyv4eHus AUCLUNNUHbI

YyCTaHOBMEHWE YPOBHS AOCTUXEHUS KaXabIM obydatoLmmes Lenem
obyyeHusa No gaHHOM AuCLMNIIMHE, U3NOoXeHHbIX B N.1.1 HacTosLero
OOKYMeHTa

Uenb
NPOMEXYTOYHOM aTTecTauum -

Popma

- 9K3aMeH
NPOMEXYyTO4YHOU aTTeCcTauum -

63




1) noAroToBKa K 9K3aMeHyY M caaya 3k3aMeHa OCYLLEeCTBMSEeTCs 3a
CYET y4ebHOro BpemeHu (TPYAOEMKOCTH), OTBEAEHHOIO Ha
9K3aMEeHaLMOHHYI0 Ceccuio Ans 0by4aroLmnxcsl, CPOKM KOTOPOW
YCTaHaB/IMBAKTCA NPUKA30OM MO YHUBEPCUTETY

Mecto 3K3ameHa
B rpacmke y4eOGHOro npouecca:

2) paTta, BpemMs U MEeCcTO NpPOBEAEHMs 9K3ameHa onpeaensieTcs
rpacpmkom caaum 3K3aMeHOB, YTBEPXKAAEMbIM AEKaHOM
Bbinyckatoulero pakyneteTa

Popma 3K3ameHa - [McbMeHHbIN

Bpems npoBeaeHMsA 3Kk3aMeHa [ata, Bpemsl 1 MeCTO NPOBEAEHUSI SK3aMeHa onpeaensieTcs
rpadnkoM caaum 3Kk3aMeHOB, YTBepXAaeMblM AeKaHOM chakynbTeTa

1) npeacTaBneHa B hOoHAE OLIEHOYHbIX CPEACTB N0 AUCLMNIIUHE
2) oxBaTblBaeT pasgernbl NeNe (B cooTBeTCTBUM C M. 2.2
HacTosLlero JOKyMeHTa)

OK3amMeHaUUOHHasA nporpamma
no y4ye6Hon gucumnsivHe:

MeToanyeckue matepuansl,
onpeaensiowme npoueaypbl
OLeHMBaHWUA 3HaHUW, YMEHUMN,
HaBbIKOB:

npeacTaBneHbl B poHAE OLEHOYHbIX CPEACTB MO AMCUUMNMNHE

LUKAINA N KPUTEPUM OLIEHKHN

PesynbTatbl 9K3ameHa onpedensioT OLEHKAMU «OTMMYHO», «XOPOLUOY», «YOOBMETBOPUTENLHOY,
«HEey[o0BNeTBOPUTENBHOY» 1 06BABMSAIOT B IeHb 3K3ameHa.

OUeHKYy «OTNMYHO» BbICTaBMSAT OOy4YatoLLeMycsi 3a MOSIHOEe U MPOYHOE 3HaHWE MPOrpamMMmHOro
maTtepuana B 3agaHHOM obbeMe.

OUEHKY «XOpOLLO» 3acnyxunsaeT oby4arowniics 3a NPoYHOe 3HaHKe NporpaMMHOro Matepuana npu
Maro3HauYnUTeNbHbIX HETOYHOCTSIX.

OuEeHKYy «yOOBMETBOPUTENbHO» MonyvaeT obydalolumniicsl 3a 3HaHWe NporpamMHOro Martepuana c
npoGenamu, Npu OTCYTCTBUM MOHUMaHWUSI OCHOBHBLIX MOHSATUIA, UCMbITHIBAET 3aTPyOHEHUS MpU peLleHnu
npakTUYecknx 3agay.

OueHKy «HEeyaoBMeTBOPUTENBHO» BbICTABMSAT OOy4atoLeMycsi, KOTOpbIN He 3HAEeT 3HAYUTENbHOW
YyacTM mMaTepuana no AUCUMNIMHE, OOMyCKaeT CYLIeCTBEeHHble OWWOKU B OTBETax, He MOXeT PeLuuTb
npakTu4yeckne 3agauu Unu pelaeT Ux ¢ 3aTpyaHEeHUAMU.
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NUCT PACCMOTPEHMIA U OJOEPEHUIA
DoHA OUBHONHBLIX CPeAcTB yuebHou aucumunnunbl 51.0.09 Xumun
8 cocrase OMOM 20.03.01 TexnochepHan GezonacHocTs

1. PaccmoTpen n onobpen B kavecTee 6230BOro BapuanTa:

a) Ha sacepannu obecneuwsaowei npenoaasanne kadeapsl MATEMATUYECKUX M BCTECTBEHHOHAYYHbIX
LUCUANNHH, .
npotokon Ne 14 ot 25.05.2021 A
3as. kaenpon, KaHA. IKOH. HayK, AOUEHT P T.1O. Crenanosa

6) Ha saceganun metoauseckon komuccuw no Hanpaanewwo 20.03.01 TexwocepHas GesonacHoCTs, |
nporokon Ne 10 ot 17.06.2021 (7 S
MNpeacegarens MKH - 20.03.01, kang. Ouon. Hayk, goUeHT "y 2 N1.B. Kopxosa

2. PaccMOTpeH u 0A06peH BHEWHUM IKCNePTOM:

Ore0Y BO Om'MY Munagpasa Poccuu

3aB. kadenpoh xuMuK, 7
Aoxrop Guon. Hayk, npotpeccop ~ W.N. Crenaxosa
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M3MEHEHUA U AONONHEHUA
K poHOy OLEeHOYHbIX cpeaAcTB y4ebHon aucumnnuHbl 51.0.09 Xumus
B cocTtaBe OMNOM 20.03.01 TexHocdepHaa 6e30MacHOCTb

BepnomocTb U3MeHeHUM
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Cpok,
C KOTOpOro
BBOAMTCS
N3MeHeHne

Homep 1N OCHOBHOE cofeprXaHne
N3MEHEHNsI /NN OONOSNTHEHUS

OTmeTKa

006 yTBep)KD,E‘HVIVI/ cornacoBaHun N3MeHeHUn

NMHNUnaTop NaMeHeHud

pykoBoauTtens OOl

mnn

npegcegatens MKH
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U3MEHEHUA 1 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

67




