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1. IlepeuyeHb MIaHMPYEMBIX Pe3yJabTATOB 00y4eHHsI N0 JMCHUIIIHHE, COOTHECEHHBIX €

IJIAHMPYEMbIMH pe3yJIbTaTaMH 0CBOEHUsI 00pa30BaTeIbHON NMPOrpPaMMbI

B pe3ynbrare ocBoeHus1 00pa30BaTeIbHONM MPOrpaMMbl 00yUYaIOUIUIICs T0JKEH OBJIA/IETh

CIICAYIONIMMHU Pe3yJbTaTaMu OOyUeHHUSI 1O JUCIUTUTNHE:

Pe3ynbrarsl 00yueHus

dopmupyemas
KOMIeTeHIHs (C
yKa3aHUuEM KOJ1a)

[Ipumeuanue

3HaHus OCHOBBI CAMOCTOSITEIIbHOU Cnoco6HOCTh
paboThI paborath
CaMOCTOSITEITLHO
(OK-8)
IIyTH NIO3HABATEJIbHON CrniocoOHOCTB K
JeSITeIIbHOCTH NI03HABATEILHOM

nesitenpHocTH (OK-
10)

OCHOBHBIC ITPUHIIUIIBI 1
METO/IbI UCCIIeIOBAHUS
OKpYKarolleu cpebl 1S
BBISIBJICHHUSI €€
BO3MOKHOCTEN U PECYPCOB

CnocoOHOCTB K
abCcTpakTHOMY U
KPUTHICCKOMY
MBIIUICHUIO,
UCCJICIOBAHUIO
OKpYKaroIen Cpeibl
JUUIS1 BBISIBIICHUS €€
BO3MOXKHOCTEM U
pecypcos,
CIIOCOOHOCTB K
PUHSITHIO
HECTaHIAPTHBIX
peLIeHu u
pa3perieHuto
MPpoOJIEMHBIX
curyaruii (OK-11)

Ymenuns paboTaTh CaMOCTOSITEILHO

CrniocoGHOCTH
paboTtaTh
CaMOCTOSITEIILHO

(OK-8)

OCYILIECTBIIATh
[103HABATEJIbHYIO
JIEATENBHOCTD

CrnocoOHOCTb K
MIO3HABATEJIbHOM
nesitenbHocTH (OK-

10)

a0CTpakTHO M KPUTUYECKH
MBICJIHTb, HCCIIEI0BaTh
OKPYKAaIONIYI0  Cpemy st
BBISIBIICHUS ee
BO3MOYKHOCTEH W PECypCOB,
OBIThH CHOCOOHBIM K
NPUHSATHIO  HECTaHAAaPTHBIX
pelIeHnii ¥ pa3pelIeHHUIo
POOJIEMHBIX CUTYyalUi

CrnocoOHOCTb K
abCTpakTHOMY U
KPUTHICCKOMY
MBIIIJICHHIO,
HCCIIETOBAaHUIO
OKpY>Karollen cpeibl
JUTSI BBISIBJICHUS €€
BO3MOXHOCTEU U

pecypcos,
COCOOHOCTH K




MPUHATHIO
HECTaHIapPTHBIX
peleHui u
pa3peLIeHnIo
POOJIEMHBIX
curyanuii (OK-11)

Bnanenus (HaBbIku /
OTIBIT JESATEIBHOCTH )

HABBIKAMHU CaAMOCTOSITSIILHOM
paboThI

CnocoOHOCTB
paboTaTh
CaMOCTOATENBHO

(OK-8)

HaBBIKAMH IT03HABATEJILHOM
JACATCIIBHOCTH

CrocoOHOCTB K
NO3HaBaTEILHOMI

nesitenbHocTH (OK-
10)

HaBBIKaMH a0CTPAKTHOTO U
KPUTHYECKOT'O MBIIIICHHUS,
UCCJIEIOBAHUS OKpY>Karolei
Cpebl JJis BBISBIICHUS €€
BO3MOXXHOCTEH U PECYPCOB,
HaBBIKAMH MPUHSITHS
HECTaHJAPTHBIX PEIICHUN 1
pa3peeHuIo MPOOIEMHBIX
CUTyalHi

CnocoO6HOCTH K
abCTpakTHOMY H
KPUTHUECKOMY
MBIIUICHHIO,
UCCIIEIOBAaHHUIO
OKpY>Karollen cpeibl
JUISL BBISIBIICHUS €€
BO3MOXHOCTEHN U
pecypcoB,
CIOCOOHOCTH K
IPUHSTUIO
HECTaH/IAPTHBIX
pelteHut u
pa3perieHuto
pOOJIEMHBIX
curyarmii (OK-11)

2. lleJb 1 MeCTO TUCHMIJIMHBI B CTPYKTYpe 00pa3oBaTeIbHOI MPOrpaMMbl

Hucnurnnuna «XuMHs» OTHOCUTCS K 0a30BOM 4yacTH 00pa3oBaTeIbHON MTPOTPAMMBIL.

JucuuruinHa usydaercs Ha 1,2 kypcax B 1,2,3 cemectpax na ounoii popme ob6yyenus, na 1,2
kypcax B 1,2,3,4 cemectpax Ha 3a0unou hopme obyuenus.

Lenp xypca «Xumus» — GpopMupoBaHUE 3HAHUI 00 OCHOBHBIX MOHATHAX M 3aKOHAX XMMHH,
u3ydeHre OoOmMX TpoOJIIeM TEOpUU XHUMHUH, Pa3BUTHE Yy CTYACHTOB TBOPYECKOTO IOAXO0NMA K
pEIIeHUIO KOHKPETHBIX 3a/1a4.

AKTyaqbHOCTb JIaHHOW JUCHUHMIUIMHBI 00YCIIOBJIEHA HEOOXOIMMOCTBIO 3HAHUI IS U3yYeHUS
KypcoB «Dusukay, «Teopus ropeHus u B3pbIBa», «KOHIENIINA COBPEMEHHOTO €CTECTBO3HAHUS.
CogepxaHuie porpaMMbl 0a3upyeTcsl Ha XMMUYECKUX 3HAHUSAX, MONYyYEHHBIX CTYIEHTaMHU IPHU
00y4eHHH XMMUU B IIKOJIE.

3. Conep:xanue padoyeii nporpaMmmsl (00beM THCUUIIMHBI, THIIBI U BUABI y4eOHbIX
3aHATHH, Y4eOHO-MeTOoAuYeCcKoe o0ecneyeHrne CaMOCTOSITeIbHOM PadoThl 00y4ar0IMXCH)

Conepsxanne paboueit mporpammel ipeactasiieHo B [Ipmnoxenun Ne 1.



4, DoHJ OLIEHOYHBIX CpPpE€ACTB MO AUCHHUIIJIHHE

4.1. llepeueHb KOMIETEHIIUI ¢ YKa3aHHEM 3TanoB uxX (opMUPOBaHNsI B Ipolecce
0CBOeHUs1 00pa3oBaTe/ibHOI MporpaMmbl. OnMcanne MoKa3arejieid 1 KpUTepueB OLeHUBAHUS
KOMIIETEeHIHIi HA PA3JIMYHBIX 3Tanax uX (OpMUPOBAHNSI, ONTUCAHUE IIKAJ OLleHUBAHUS

OK-8 CriocoOHOCTB paboTaTh CAaMOCTOSITEITLHO

Oran [Tnanupyemblie Kputepun onieHuBaHus pe3yabTaToOB 00yUIeHUs
(ypoBeHb) pe3yIbTaThI
OCBOCHUS o0yudeHus
KOMIIETEHIIH (mokazarenu
u JOCTUKEHUS 3aYTEHO HE 3a4TEHO
3aJJaHHOTO YPOBHS
OCBOEHUS
KOMIETEHIIMIA)
IlepBbIit 3HaTh: OCHOBBI | 3HAET OCHOBBI | HE 3HAET OCHOBBI
sTan CaMOCTOSITENILHOM CaMOCTOSITENTbHOM CaMOCTOSITENIbHOM pabOTHI
(YpoBeHb) paboThI paboThI
Bropoit YMeTs: pabotaTh | ymeer paboTath | He ymeer paboTaTh
JTan CaMOCTOSITENILHO CaMOCTOSITEIILHO CaMOCTOSITEIILHO
(YpoBeHb)
Tpernit Biamers: HaBbIKamu | BiIajeeT HaBBIKAMM | HE  BJIAJCET HABBIKAMU
aTan CaMOCTOSITENILHOM CaMOCTOSITENTbHOM CaMOCTOSITENIbHOM pabOTHI
(YpoBeHb) paboThI paboThI
Oran [Tnanupyemslie Kpurepuu onieHuBaHMsI pe3yIbTaToOB 00y4YeHUs
(ypoBeHb) pe3yabTaThI
OCBOEHUS o0y4yeHus
KOMIIETEHIIN MOoKa3aTenu
u ,E[OCTI/I)KGHI/ISI 2 («He 3 4 >
YIOBIETBOPUT | («Y IOBIETBOPHUTE («Otanu
3aJIaHHOTO («Xoporo»)
YPOBES EJIHHOY) JTLHOY) HOY)
OCBOEHUS
KOMTIETESHIIHIA)
ITepBsIii 3HaTb: OCHOBHI | HE 3HAET | 3HA€T B LEJIOM | 3HAET 3HAEeT
aTan CaMOCTOSITENIbH | OCHOBBI OCHOBBI OCHOBBI OCHOBBI
(YypoBeHb) 0ii paboThI CaMOCTOSITENb | CAMOCTOSITEILHOM | CAMOCTOATEN | CAMOCTOS
HOU paboThI paboThl, HO | BHOU TEJIBbHON
JIOTTYCKaeT paboTbl, HO | pabOTHI
rpyOble OIIMOKH | JOIMYyCKaeT
HE3HaYUTelb
HBIEC OIHUOKH
Bropoit YMers: HE yMeeT | ymeer paboTaTh | yMeeT yMmeer
aTan paboTatb paboTatb CaMOCTOSITeNIbHO, | paboTaTh paboTaTh
(ypoBeHb) CaMOCTOSITENIBH | CAMOCTOSITENb | HO JIOITYCKAeT | CaMOCTOSITEN | CaMOCTOs
0 HO rpyOble OMOKH | BHO, HO | TEJIBHO
JIOITYCKaeT
HE3HAYUTEeIb




HBIE OIINOKHU

Tperuii Bnaners: HE BJIAJICET | BJIAJICET BJIAJICET BJIaJICET
aTan HaBbIKaMU HaBbIKaMU HaBbIKAMU HaBbIKAMU HaBbIKaM
(ypoBeHb) CaMOCTOSITEJIbH | CAMOCTOSITENIb | CAMOCTOSITEJIbHOM | CAMOCTOATEN | U
01 paboThI HOM pabOTHI paboTHI, HO | bHOU CaMOCTOS
JIOITYCKaeT paboThl, HO | TENBHOM
rpyObI€ OIIMOKHU. | JOIyCKaeT paboThl
HE3HAYUTEIb
HbI€ OIHUOKH
OK-10 CtocoGHOCTB K IM03HABATEIILHON AEITEILHOCTH
Oran [Tnanupyembie Kputepun orieHuBanus pe3yJIbTaTOB 00YUCHHS
(ypoBeHb) pe3yIbTaThI
OCBOCHUS 0o0y4deHus
KOMIIETEHIIH (mokazarenu
u JOCTHKEHUSI 3a4TEHO HE 3a4TE€HO
3aJJaHHOTO YPOBHS
OCBOCHHS
KOMITCTCHIIHH )
IlepBbIit 3HaTh: IIyTH | 3HAET IIyTU | HE 3HaeT IIyTU
aTan MO3HABATEIIbHOMN M03HABATEIbHON MO03HABATENIbHOM
(ypoBeHb) JeSATeTbHOCTH NEeSATETbHOCTH NeSATeTbHOCTH
Bropoit YMers: ymeer OCYILECTBIIATH | HE  yYMEET OCYLIECTBIATH
sTan OCYIIECTBIISATh MI03HABATEIbHYIO MO3HABATEIbHYIO
(ypoBeHb) MMO3HABATEIIbHYIO NeSTeTbHOCTh JeSTeIbHOCTh
JIESITEIbHOCTD
Tperuii Bnaners: HaBbIKaMHM | BIIaJIEET HABBIKAMM | HE  BJAJEET HABBIKAMH
aTan MO3HABATEIIbHOMN M03HABATEIbHON MO03HABATENIbHOM
(ypoBeHb) JeSATeTLHOCTH NEeSATeTbHOCTH NEesATeTbHOCTH
Oran [Tnanupyembie Kpurepuu onieHuBaHus pe3ynbTaTOB 00yUeHUS
(YpoBeHb) PE3yNbTaTHI
OCBOCHUS o0y4deHus
KOMIIETEHIIH MoKa3aTesn
u )(IOCTI/I)KGHI/ISI 2 («He 3 4 >
yIOBIETBOPHUT | («Y IOBIIETBOpUTE («OTmuu
3a/IaHHOTO («Xoporo»)
ypOBH EJIHHOY) JTLHOY) HOY)
OCBOCHHMS
KOMIETEHIIN)
[lepBbrit 3HaTh: NyTH | HE 3HAET MYyTH | 3HAET B ILEJOM | 3HAET 3HAeT
JTan MO3HABATENIbHO | MTO3HABATENIbH | MyTH OCHOBBI MyTH
(YpoBeHb) 1 IesTeNbHOCTH | OH MO3HABATENbHOU | yTH MO3HaBaT
NEATeTLHOCTH | IeATeIbHOCTH, HO | TIO3HABATENh | €IHHOU
JOTyCKaeT HOM NesTeNbH
rpyOble OUIMOKH | JESTENbHOCT | OCTH
u, HO
JIOTTyCKaeT
HE3HAUYUTEIb
HBIC OIITUOKH




Bropoit YMmeTs: HE YMEET | ymeer yMeeT yMeeT
JTal OCYILIECTBIISATh | OCYILIECTBISATh | OCYILIECTBIIATH OCYILECTBIISL | OCYLIECT
(ypoBeHB) M03HABATEJIbHY | MO3HABATEJIbH | MO3HABATEIBHYIO | Th BJIATH
10 YIO JIeITEIIbHOCTh, HO | IO3HABATC/Ib | II03HABAT
JIeSITEILHOCTh JIEATEILHOCTD | TIOIYCKAeT HYIO €JIbHYIO
rpyObIe OIMMOKN | ACSITENBLHOCT | IEATEIbH
b, HO | OCTb
JIOTTyCKaeT
HE3HAUYHNTEIIh
HBIE OIINOKHU
Tperuii Bnanets: HE BJIaJ€eT | BIaAEET BJIAJIEET BJIAJIEET
JTall HaBBIKAMH HaBBIKAMH HaBBIKAMH HaBBIKAMH HaBBIKaM
(ypoBeHB) MMO3HABAaTE/ILHO | IO3HABATENILH | MO3HABATEILHON | IMO3HABaTelIb | U
U IeATeIbHOCTH | O IEeATEILFHOCTH, HO | HOM O3HaBaT
JIEATEIILHOCTH | IOIYCKAeT JIEeITEILHOCT | eIbHOM
rpyObie oImmoKu. | H, HO | ACATEIIbH
JIOITyCKaeT OCTH
HE3HAYUTEIIb
HBIE OLLIMOKHU

OK-11 CnnocoGHOCTB K a0CTPaKTHOMY U KPUTHYECKOMY MBIIIICHHUIO, UCCIIEA0BAaHUIO OKPYKAIOLIEH
CpeJibl ISl BBISIBJIEHUS €€ BO3MOXHOCTEN M PECypCOB, CIOCOOHOCTh K MPUHSITHIO HECTAaHAAPTHBIX
pELICHUH U pa3peleHHIO TPOOIEMHbBIX CUTyalui

Oran [Tnanupyembie Kpurepuu onieHnBanusi pe3ynbTaToB 00yUeHHs

(ypoBeHb) pe3yabTaTh

OCBOGHUS oOy4deHus

KOMIIETEHIIH (Tmokazarenu

u JOCTH>KEHUS 3a4TEHO HE 324TEHO
3a/1aHHOTO YPOBHS
OCBOEHUS
KOMITETCHIIHI )

[lepBbrit 3HaTh: OCHOBHBIE | 3HAE€T OCHOBHBIE | HE 3HaeT OCHOBHBIE

JTan MPUHIUIIBI U METOJBI | IPUHIIUIBI W METOJBI | IPUHIIUIBI U METOMBI

(YypoBeHb) VCCIIEJOBAHMUS HCCIIEIOBaHU UCCJIEI0BAHMS
OKpYKalolIeW Cpeabl | OKPYKAIOWIEH Cpenbl UIsl | OKPYKAKoUIEeH Cpeabl IS
JUIsl  BBISIBIIGHUSI €€ | BBISBJICHUS €€ | BBIABJICHUS ee
BO3MOXHOCTEN U | BOBMOKHOCTEMN M | BOBMOYKHOCTEMN u
pecypcoB pecypcoB pecypcoB

Bropoii YMeTh: abcTpakTHO U | yMeeT aOCTpakTHO U | HE yMeeT aOCTpakTHO U

JTan KPUTUYECKH KPUTHUYECKH  MBICIUTh, | KPUTHUECKHU MBICTTUTD,

(ypoBeHb) MBICJIUTb, HCCIIEIOBATh HCCIIEI0BATh
HCCJIEI0BATh OKPYKAIOIIYIO CPENY VISl | OKPYXKAIOLLYI0 Cpeny Ul
OKPYKAIOIIYI0 CpeNy | BBISIBICHUS €€ | BbISIBJICHUSA ee
JUIs  BBISIBIIGHUS €€ | BOBMOXKHOCTEH U | BO3MOXKHOCTEU u
BO3MOKHOCTEHN U | pecypcos, OBITH | PECYPCOB, OBITh
pecypcoB, OBITH | CITIOCOOHBIM K MPHUHSTHIO | CIOCOOHBIM K TMPUHSTHUIO
CIIOCOOHBIM K | HECTaHJapTHBIX HECTaHJIAPTHBIX PEIICHHUI
MPUHSATHUIO pELIEHN U pa3peleHuIo | U pa3peleHuto
HECTaH/IapTHBIX NMpOOJIEMHBIX CUTyalluid | MPOOJIEMHBIX CUTYaIui
peLIeHu u
pa3peneHuo




MPOOJIEMHBIX
CUTYalH
Tperuit Bnaners: HaBbIkamu | BiajueeT HaBbIKAMU | HE  BJIAJEET HaBBIKAMHU
sTan a0CTPaKTHOTO 1 | aOCTPaKTHOTO U | abCTpaKTHOTO u
(ypoBeHb) KPUTHYECKOTO KPUTHUYECKOTO KPUTHUECKOT'O MBILIUICHUS,
MBIIUICHHSI, MBILICHUS, WCCIIEI0BAHHS
UCCJIEIOBAHUS HCCIIEIOBaHUS OKpYKarollel cpenbl s
OKpY’KaloIel Cpeabl | OKpYXKAroliel cpenbl Jis | BbISBICHUS ee
JUISL  BBIABIICHUSI €€ | BBISBJICHUS ee | BO3MOXKHOCTeMH u
BO3MOXKHOCTEH U | BO3SMOXHOCTEH U | pecypcos, HaBBIKAMH
pPECYpCOB, HaBBIKAMU | PECYPCOB, HABbIKAMU | IPUHITHSI HECTaHJIAPTHBIX
PUHSTUS TIPUHSITHS pelIeHrii W pa3peuIeHUIo
HECTaHIapTHBIX HECTaHJAapTHBIX pOOJIEMHBIX CUTYaIUi
peLIeHt U | peLICHUH U pa3peuIeHUI0
pa3perIeHuto MPOOJIEMHBIX CUTYyalui
pOOJIEMHBIX
CUTYalUi
Oran [Tnanupyemsbie Kpurepnn onieHuBaHus pe3yabTaToOB 00ydIeHUs
(YpoBeHb) PE3yNbTaThI
OCBOCHUS o0yudeHus
KOMIIETEHIIH MOKa3aTeNu
u )(locmmeHI/m 2 («He 3 4 5
yIOBIETBOPUT | («YIOBIETBOpHUTE («Otauy
3aJIaHHOTO («Xoporo»)
ypOBH €IILHO») JIBHOY) HOY)
OCBOEGHUS
KOMITETCHIIHI )
[TepBsiit 3HaTh: HE 3HAET | 3HAeT B IEJIOM | 3HAeT 3HaeT
aTan OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBIE OCHOBHBI
(YpoBeHb) OPUHLIMIBI W | IPUHIUIOBl U | IPUHIIHUIIBI U | IPUHIIMIIBL U | €
METO/IbI METO/IBI METOIBI METO/TBI TIPUHITHTT
UCCIICIOBAaHMSI | UCCIICIOBaHMS | UCCIIEIOBAHUS UCCIIE/IOBaH | bl U
OKpYKaroueun OKpYXKaIolIeH | OKpyKaroleu ust METO/IbI
cpeabl JUIsL | Cpelbl IS | Cpelbl JUIs | OKpY’Karolle | MCCIE0B
BBISIBIICHHSI €€ | BBISIBIICHHS €€ | BBISBICHUS ee | i cpensl sl | aHUA
BO3MOXKHOCTEH | BO3MOXHOCTEH | BOBMOKHOCTEH U | BBIABJICHUS | OKpYXKaro
U peCypcoB U pECypcoB pecypcos, HO | ee e
JIOIyCKaeT BO3MOXHOCT | Cpelbl
rpyOble oMOKN | el u | s
peCypcoB, BBHISIBJICH
HO ust ee
JIOITyCKaeT BO3MOXKH
HE3HAYMUTENb | OCTEH U
HBIE OIUOKU | pECYpCOB
Bropoi YMmeTs: HE YMEET | yMEET yMEET YMEET
JTan abCTpaKTHO U abCTpPakTHO | | aOCTPaKTHO u | abcTpakTHO | abCTpaKT
(YpoBeHb) KPUTHYECCKH KPUTHYECCKH KPUTHYECKH " HO "
MBICTTUTD, MBICITUTD, MBICITUTB, KPUTUYECKH | KPUTHYEC
HCCJIEIOBATh UCCIIEIOBATh WCCIIEIOBATh MBICJTHTB, KH
OKPYKAIOIIYI0 | OKPYKAIOIIYI0 | OKPY>KaIOLIYIO UCCIIEIOBATh | MBICIHTb,
cpeny Juist cpeny Ui | cpeny JUISL | OKPY’KaIoIlly | MCCIENIOB




BBISIBJICHHS €€ | BBIIBIICHUSI €€ | BBIABJICHMS ec | 10 cpeny I | aThb
BO3MOYKHOCTEN | BOBMOYKHOCTEH | BO3MOKHOCTEH MU | BBIABIEHUS | OKPYXKaro
U PECYpCOB, U PecypcoB, | pecypcoB, OBbITb | ee LIYIO
OBITH OBITh CIIOCOOHBIM K | BO3MOXHOCT | cpeny
CIOCOOHBIM K CHOCOOHBIM K | IPUHSTHUIO en U | 1
HIPUHATHIO IPUHATHIO HECTaHIapTHBIX pecypcos, BBISIBJIEH
HECTaHJAPTHBIX | HECTAHIAPTHBI | PEIICHUN u | ObITH us ee
pelIeHui U X peLIEeHUH U | pa3pelIeHUI0 CHOCOOHBIM | BO3MOXH
pa3peleHuto pa3peleHuto poOJIEeMHBIX K IPUHATHIO | OCTEH U
pOOJIEMHBIX POOJIEMHBIX CUTYaLH, HO | HECTAHJAPTH | pECYpPCOB
CUTYyalMi CUTYyalHi JIONYCKAeT BIX pEIICHHH |,  OBITh
rpyObie ook | U CIIOCOOH
paspelieHy | bIM K
10 IIPUHSTH
npoOJEMHBI | 1O
X CUTyalMi, | HECTaHAa
HO PTHBIX
JIOITyCKaeT peleHuin
HE3HAYUTelNb | U
Hble OUIMOKHU | pa3pere
HUIO
npoOemM
HBIX
CUTYyaLi
Tpernit Buaners: HE BJIaJI€ET | BIIAJEET BJIaJI€ET BJIaJI€ET
JTan HaBbIKaMU HaBbIKaMU HaBbIKaMH HaBbIKaMU HaBbIKaM
(ypoBeHb) a0CTPaKTHOTO U | aOCTPAKTHOTO | aOCTPaKTHOTO U | aOCTPAKTHOT | U
KPUTHYECKOIO | U KPUTHYECKOT O 0 u | abcTpakT
MBILLUIEHMUS, KPUTHYECKOI'O | MBILUICHUS, KPUTHYECKO | HOTO U
UCCJIEIOBAHMS | MBIIUIEHUS, VICCIIEZIOBAHHUS ro KpUTHYEC
OKpY’Karolen UCCIIEIOBaHMS | OKpY)Karolen MBILUIEHUS], | KOTO
Cpelbl JUISL | OKpY’Karolllel | cpenbl JUISl | UICCIIEI0BAH | MBIIJIEH
BBISIBJIEHUSI €€ | cpefbl JUIS | BBISIBJICHUS ee | us us,
BO3MO>KHOCTEM | BBIIBJIEHUS €€ | BO3MOXHOCTEH U | OKpYXAlolle | MCCIEN0B
u pPECYPCOB, | BO3SMOXKHOCTEN | PECYPCOB, 1 cpensl Ui | aHuA
HaBbIKaMU U PEcypcoB, | HaBbIKaMHU BBISIBJICHUSI | OKpYKalo
IPUHSTHSA HaBbIKaMU HIPUHSTHS ee ieu
HECTaH/ApPTHBIX | MPUHATHUS HECTaHAapTHBIX BO3MOXXHOCT | Cpefbl
peLIeHut U | HECTaHJApPTHBI | pELIECHUN U | el U | 1
pa3pelieHno X peUIeHUH U | pa3pelIeHuIo pecypcos, BBISIBJIEH
poOJIEeMHBIX pa3peleHuto poOJIEeMHBIX HaBbIKaMU us ee
CUTyaluin poOJIEMHBIX | CUTyalui, HO | IPUHATUS BO3MOXKH
cUTyauuin JIOTTYCKaeT HECTaHJapTH | OCTEN U
rpyOble OIIMOKH. | BIX PEUIeHHUH | pecypcoB
u ,
paspelieHn | HaBbIKam
10 u
MpOOJIEMHBI | IPUHATHUS
X CHUTYyaluil, | HecTaHaa
HO PTHBIX
JIOITyCKaeT peLIeHni
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HE3HAYUTeNb | U
HBIC OIIUOKHU | pa3perie
HUIO
poosiem
HBIX
CUTYalH

Kputepusimu ornieHUBaHUS A1 OYHON (DOPMBI SBISIFOTCS OAJUTBI, KOTOPBIE BBICTABIISIOTCS
npernojaBaTesieM 3a BHUJIbI JIEATEIbHOCTH (OLIEHOUHBIE CPEACTBA) MO MTOraM M3y4YEHHsS] MOIyJeil
(pa3nenoB JMCLUMIUIMHBI), TEPEYUCICHHBIX B PEUTHHI-TUIAHE TUCHMIUIMHBL (0711 9K3aMeHA:
TEeKYIIUHA KOHTPOJIb — MakcuMyM 40 0amioB; pyOekHBIM KOHTpPOJb — MakcumMym 30 Oaios,
HOOIIPHUTENbHBIE OBl — MakcuMyM 10; 014 3auema: TeKyuyii KOHTPOJIb — MakcuMyM 50 6aJuIoB;
PYOEKHBII KOHTPOJIb — MaKCUMYM S0 0aJIJTOB, TOOIIPUTENbHBIE OBl — MakCUMYyM 10).

[Tkasbr oLleHUBaHUS:

0J1s 9K3aMeHa:

oT 45 10 59 6ann0B — «yI0BIETBOPUTEIBLHO;

ot 60 110 79 6aIIIOB — «XOPOIIIOY;

ot 80 0aJIOB — «OTJIMYHO.

Jis  oneHuBaHusi  oOydaromuxcss  3a04yHOM  (Qopmbl  OOy4EeHHS  HCIIOJB3YeTCs
yeTblpex0ajlIbHas 1Kajia (OTIIMYHO, XOPOILIO, YIOBIETBOPUTEILHO, HEYJOBIETBOPUTEIILHO).

015 3auema:

3ayTeHo — oT 60 10 110 peliTuHroBbIX 6aI0B (BKIItOUas 10 mOOMPUTENbHBIX OAIIOB),

He 3a4TeHO — OT 0 10 59 peHTHHTOBBIX OAJIIOB).

Kpurepuu onenku nis cryaenro 300:

OneHka «3a4T€HO» BBICTABISCTCS CTYIEHTY, €CIU CTYIEHT pPackpbll B OCHOBHOM
TEOPETUYECKHE BOIIPOCHI, OJHAKO JOMYIICHbBI HEKOTOPhIE HETOYHOCTH B OMpPEIEICHHH OCHOBHBIX
NOHATHA. JlaHbI OTBETHI HA AOMOJIIHUTEIbHBIE BOTIPOCHI.

OrneHka «HE 3aYTEHO» BBICTABISIETCS CTYICHTY, €CIM OTBET Ha TEOPETUYECKHE BOIPOCHI
CBUJICTEILCTBYET O HEIIOHUMAHUM M KpailHE HEMOJHOM 3HAHUM OCHOBHBIX MOHSTHI W METOJOB.
CryaeHT He CMOT OTBETHTH HU HA OJIUH JIOTIOJIHUTEIIHHBIN BOIIPOC.

4.2. TunoBble KOHTPOJIbHBIE 32/1aHUS WJIM HHbIe MAaTepHaJIbl, He00X0AUMBbIe 1JI1
OLICHKH 3HAHMIi, yMeHMii, HABBIKOB U ONBITA JeATEJbHOCTH, XapaKTePU3YIOIIHX 3TalNbI
(popmMupoBaHusi KOMIIETEeHIIHIl B Mpolecce 0CBOEHUsI 00pa30BaTeIbHON MPOrpPaMMblI.
MeTtoauyeckue MaTepuaJbl, ONpeAesionye NpoueIypbl OLCeHNBAHUS 3HAHUI, YMEHHUH,
HABBIKOB M ONbITA 1eSITEJIbHOCTH, XaPAKTEPU3YIOIIMX 3Tanbl GOPMHUPOBAHUS KOMIIeTeHIUI

Oransl PesynbTarsl o0yueHus Komnerenmus OneHouyHble
OCBOEHUS CpeICTBa
1-it sTan OCHOBBI CAMOCTOSITEIbHOM Cnocob6HOCTh paboOTaTh | KOHTPOJIbHAS
paboThI camocrositensHOo  (OK- | pabora,
3HaHUA 8) TECTUPOBAHUE,
MMHUCBMEHHBIN OIPOC,
nabopatopHas
pabota
ITyTH O3HABATEIbHON CrniocoOHOCTB K KOHTPOJIbHAS
JESTEIBHOCTH II03HABaTEIbHON pa0ora,
nestensHocTH (OK-10) | TectupoBanue,
MMHUCbMEHHBIN OIpOC,
nabopatopHas
pabota
OCHOBHbBI€ IPUHITUIIBI U CniocoOHOCTb K KOHTpPOJIbHAs
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METO/BI UCCEAOBAHUS a0CTpaKTHOMY U pabora,
OKpY>KaroIen CpeIbl st KPUTHYIECKOMY TECTUPOBaHUE,
BBISIBJICHUSI €€ MBIIJICHUIO, MUCBbMEHHBIN OTpoC,
BO3MOXXHOCTEM U PECYPCOB | UCCIIEI0BAHUIO nabopaTopHas

OKpY’KaroIlen cpeibl pabota

JUTSI BBISIBIICHUS €€

BO3MOKHOCTEN U

pPECYpCOB, CITIOCOOHOCTH

K MPUHATHIO

HECTaHIaPTHBIX

peleHuit u

pa3peleHuto

MPOOJIEMHBIX CUTYyallUl

(OK-11)

2-1i sTan paboTaTh CaMOCTOSATEIHHO CnocoOHOCTh paboTaTh | KOHTPOJIbHAS

camocrositensHo  (OK- | pabora,

YmMmenus 8) TEeCTUPOBaHUE,
MMHUCbMEHHBIN OIPOC,
nabopaTopHas
pabora

OCYIIECTBIISTh CnocoOHOCTB K KOHTPOJIbHAS
MO03HABATEIBHYIO [103HABaTEIbHON pabora,
NeSATEIbHOCTh nestensHocTH (OK-10) | TectupoBanue,
MMHUCbMEHHBIN OIPOC,
nabopaTopHas
pabora
abctpaktHO M KpuTHueckd | CHOCOOHOCTH K KOHTPOJIbHAS
MBICJTUT, UCCJIEeIOBaTh | aOCTPAKTHOMY U pabora,
OKPYXAIOIIYI0 Cpefy MAJsl | KpUTUYECKOMY TECTUPOBaHUE,
BEISIBJICHHS €¢ | MBIIUICHHUIO, MUCHMEHHBIN OIPOC,
BO3MOKHOCTEH M PECypcoB, | UCCIEIOBaHUIO naboparopHas
OBITH CIOCOOHBIM K | OKPY>KaIOIIEH CpeIbl pabora
MPUHATHIO HECTAHJAPTHBIX | JIJIS BBISBICHUS €€
pELIEHHT H  Pa3pelIeHUuI0 | BO3MOXHOCTEN U
MPOOJIEMHBIX CUTYyallui pecypcoB, CIocOOHOCTh
K MPUHSATHIO
HECTaHJapTHBIX
peLIeHu u
pa3peLIeHnIo
MPOOJIEMHBIX CUTYyallUi
(OK-11)
3-# sTan HaBBIKAMU CrnocoOHOCTh paboTaTh | KOHTPOJIbHAS
CaMOCTOSITENIbHON PabOTHI camocrositensHOo  (OK- | pabora,

Bnanets 8) TECTHPOBAHUE,

HaBbIKaMU MUCHEMEHHBIN OTPOC,
nabopatopHas
pabota

HaBBIKAMU TI03HaBaTebHOW | CITOCOOHOCTH K KOHTPOJIbHAS
JeSITeIbHOCTH MO3HABaTEIHHON pabora,
nesreiapaocT (OK-10) | TectupoBanue,
MMHUCbMEHHBIN OIpOC,
nabopaTopHas
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pabora

HaBbIkaMu abctpakTHOro u | CriocoOHOCTH K KOHTPOJIbHAs
KPUTHUYECKOTO MBIIUICHHUS, | aOCTPaKTHOMY H pabora,
UCCIIE/IOBaHHSA KPUTHUYECKOMY TECTUPOBAHUE,
OKpYKaIOIIeH CpeIbl ISt MBIIIICHUIO, HNHCBMEHHBIN OpoC,
BBISIBIICHUS €€ UCCIIEJOBAaHHIO n1aboparopHas
BO3MOXKHOCTEH M PECypCOB, | OKpY’KaroIeil cpezbl pabora

HaBBIKAMU TPUHATHS JUISL BBISIBIICHHS €€

HECTaHIAPTHBIX PEIICHUN U | BO3MOXXHOCTEU U
pa3pelieHuto MPoOIEeMHBIX | PeCypCcoB, CIIOCOOHOCTH
CUTyarun K IIPUHSATHIO
HECTAaHJAPTHBIX
peleHuit u
pa3peleHHIo
MPOOJIEMHBIX CUTYaIUi
(OK-11)

1. 3auem.

Kputepusimu onenuBanusi st O4HOM (GOpMBI OOYYEHHS SBIAIOTCS Oaliibl, KOTOpBIE
BBICTABJISIIOTCSI TPENOJaBaTeeM 3a BHJBI JACATEIBHOCTH (OIEHOYHBIE CpPEICTBA) IO HUTOTraM
U3YYEHUS MOJyJieH, TMEpPEeUUCICHHbIX B PEUTHHI-IUIAHEe AMCLUUIUIMHBL (U1 3adera: TeKYIIUH
KOHTPOJIb — MakcuMyM 50 6auioB; pyOeKHBIH KOHTPOIh — MaKCUMyM 50 0allIoB, MOOMIPHUTEILHBIC
Oamisl — MakcumyM 10).

[Ikasnbl onieHUBaHUS:

3aureHo — oT 60 10 110 perTuHTOBBIX 0a/I0B (BKIH0Yas 10 mMOOmpuTEeNbHBIX OAIITIOB),

He 3auTeHO0 — OT 0 10 59 peHTHHTOBBIX OAILIOB).

Kputepun onieHkH 11 CTYJCHTOB 3a04HON (OPMBI O0YUIEHUSI:

OneHka «3auTeHO» CTaBUTCA B TOM Cllyyae, KOrJa CTYICHT OOHapyKuBaeT
CHCTEMaTHUYECKOE U TITyOOKOE 3HaHHE IIPOrPaMMHOI0 MaTepuaa o JUCLUIIIMHE, YMEET CBOOOIHO
OpUEHTUpPOBaThCs B Bompoce. OTBET NOJHBIA. BBIIBUHYTHIE NOJIOKEHUS apryMEHTHUPOBAaHbBI U
WUTIOCTPUPOBAaHbl  NpuMepaMu.  Matepuan  U3JIOKEH B ONPEIENICHHON  JIOrMYecKoi
IIOCJIEI0BATENIBHOCTH, OCO3HAHHO, JMTEPATYpHBIM S3BIKOM, C MCIIOJb30BAHMEM COBPEMEHHBIX
Hay4YHBIX TEpMUHOB. CTYJIEHT YBEPEHHO OTBEYAET HA JOMOJIHUTEIbHBIE BOIPOCHI.

Onenka «He 3auTeHo» BbICTaBISIETCA CTYACHTY, OOHApyKMBIIEMY IMpoOesbl B 3HAHUAX
yuebHOro marepuasia mno aucuuiuinHe. Ilpum orBere OOHapyX€HO HENOHMMAHHUE CTYIEHTOM
OCHOBHOT'O COJIEpKaHMUs TEOPETHUECKOro MaTepuaja WM JONMYLIEH psJl CYLIECTBEHHBIX OLIMOOK,
KOTOpBIE CTYAEHT HE MOKET MCIPABUTh MPU HABOSAIIMX BOIPOCAX SK3aMEHATOpa, 3aTPYAHSIETCS B
oTBeTax Ha BoIpochl. CTYAEHT NOJMEHUJT HayyHOoe OOOCHOBaHME IPOOJEM pacCyXICHHEM
ObITOBOrO M1aHa. OTBET HOCUT MOBEPXHOCTHBIN XapakTep; HaOII0Jal0TCs HETOYHOCTH U OIIMOKH B
MCII0JIb30BaHNUU HAYYHON TEPMUHOJIOTHH.

TunoBblie MaTepHajbl K 3a4€Ty

=

KomnuekcHsle coequnenus. [Ipupoaa XuMu4ecKkoi CBsA3M B KOMIIIEKCAX.

2. CTpyKkTypa W CBOWCTBAa KOMIUICKCHBIX COCAWHCHHU. Teopus BaJIGHTHBIX cBs3eil. Teopwus
KPUCTAJITNYECKOT0 1oJisl. Teopusi MOJIEKYJIAPHBIX OpOUTaIEH.

Mexanu3mbl 00pa3oBaHMsI KOBaJIGHTHOW CBSA3M: OOMEHHBIN M IOHOPHO-aKIIETITOPHBIH.
BajleHTHOCTB 2JIEMEHTOB B CBETE CTPOCHHUS aTOMAa U XMMUYECKON CBA3U Ha OCHOBAaHUU 3aKOHA
J.M.MenneneeBa. CTerneHb OKHUCICHUS.

»w
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o

XUMHUECKUE PEaKIMH U 3aKOHOMEPHOCTHU MX MPOTEKAHUSI.

6. Knaccupukanuss XUMHUYECKHX pEaKlui: peaKkIUH COEAUHEHHUS, DPA3JIOKEHMs, 3aMelleHus,

oOMeHa, 00paTUMbIE U HEOOpaTHUMBIE.

OKHCIUTENIbHO-BOCCTAHOBUTEIbHBIC Peakui. BaskHel e OKUCIUTEIN U BOCCTAHOBUTEIH.

Turmbl OKUCIUTENbHO-BOCCTAaHOBUTENBHBIX peakiuii (OBP).

9. Omnpenenenue CTEXHUOMETPUYECKUX Kod(duimentoB B ypaBHeHusix OBP  wmeromamu
AIIEKTPOHHOTO M 3JIEKTPOHHO-UOHHOTO OallaHca.

10. Brusinue pa3nuyHbIx (GaKTOPOB HA XOJI OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIUH.

11. DHepreTuka XUMUYECKUX PEAKIIUM.

12. OcHOBBI TEpMOXUMHH. TEPMOXUMHUECKHUE YPABHEHUS.

13. DHTanenus 06pa3oBaHUs XUMHUYECKUX CBS3CH.

14. Dutponus u ee U3MEHEHHE NPU XUMUYECKOH PeaKIuu.

15. Dueprust ['m06ca n HaNIPaBICHHOCTh XUMUYECKHUX PEaKIUil.

16. 3axoH ['ecca u cieacTBUA U3 HETO.

o N

DK3aMeHAIIHOHHEIE OMJIEeThI

Tunosbie MaTepuabl K IK3aMeHY

3aBUCHUMOCTBH PACTBOPUMOCTH OT MPUPOJIBI PACTBOPUTENS U IPUPOIBI PACTBOPEHHBIX BEIIECTB.

3aBUCUMOCTBH PACTBOPUMOCTHU OT TEMIEPATYPBHI.

3aBUCHMOCThH PACTBOPUMOCTH T'a30B OT JIaBJICHHUS.

Teopus snexkrponutnueckoit aucconuanuu (TOM). OcuoBuble nonoxenus T/ Appenuyca.

CreneHb 1 KOHCTaHTA JIEKTPOJIMTHUECKOM TUCCOIUAIIUH.

3akoH pa3dasieHuss OcBaba.

Jucconuarnysi KUCIOT, OCHOBAHHUM, COJICH.

Hucconuanus Boasl MonHoe npousBeaeHue Bonabl. Bogopoausiii mokazatens. pH pasnuyHbix

BOJHBIX PACTBOPOB AJICKTPOIUTOB.

9. Peakmuu obMeHa B BOJHBIX PAacTBOpax 3JIEKTPOJUTOB. MOHHBIE peakuuu. YpaBHEHUS ITUX
peaKuHnii.

10. [Iporonutnyekas Teopusi KUCIOT 1 ocHoBaHuii bpencrena-Jloypu. OCHOBHBIE €€ TTOJI0KEHUSI.

11. Tuaponus coneit. Crenenp rupoansa. Buasl ruiponnsa: no KaTHOHY, IO aHUOHY, 10 KaTHOHY
Y 110 AaHHOHY.

12. Tonuerit (HeoOpaTUMBIH THAPOIH3). DaKTOPHI, BIUSIONINE HAa CTETIEHb THAPOJIH3a.

13. DnekTponu3 pacTBOPOB. DIEKTPOIU3 BOJHBIX PACTBOPOB JIIEKTPOIUTOB, MPOTEKAOIIUX Y
KaToJa U aHoJa.

14. 3akoHbI 2NIeKTPONIU3a. DICKTPOXUMHUECKA KOPPO3US

LN~ wWNE

CTpyKTypa 3K3aMeHAllHOHHOT0 OuJieTa.
DK3aMeHAI[MOHHBIN OWJIEeT BKIIIOYAET B ce0sl 1BAa TEOPETHUECKUX BOMPOCA U OJIHY 3aj]1auy.
[IpuMepHBIE BOIIPOCHI [T K3aMeHa:
1. TeopeTnueckuii Bonpoc.
2. TeopeTnueckuii BoIpoc.
3. 3agaua
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MHHOEPHAYEH POCCHH

q}E,]Ep&.'IhHOE ToCYAAPCTECHIIOR EI'CI,EIZE\'E'IHOE DEIJE.SDB&TE.'IBHDE YU eI ERICIIETO OEPESOE&HI'IH

«BAIIIKAPCKHUHA T'OCYJAPCTBEHHBIII YHHUBEPCHTET»
XMIUECKMH $AKVILTET

Hanpaenenne noarotoeks 20.03.01 «TexsochepHas 6e30MacHOCTEY

Jnciumnnnra  « XHUMHEA»

1. [lepromraecyemii sakon 1 nepromaeckad Tabmara JI . Mengeneera.
2. DHTpomid B ee H3MEHEHHE [IPH XHMHIECKOH PEakIHi.
3. B peasapm 2C+02 (r) =2C0O(T) xoHmedTpaipa KMCI0poaa vEemdeHa B 4 paza. Bo cxomsko paz

EOZPACTET CKOPOCTE PRAEIHH

' _'I|..!|.'.'|'frr-_."
Jae. kadeaprl OpraHu9eckoll u OHOOPraHHIECKOR XHMHH ' P.®. Tammos

2013-2019 yuedueiiron
Kadegpa OBOX

Kpurepun n meroquka oueHuBanus (B Oamiax):

- 25-30 GayII0B BBICTABIISIETCS CTY/IEHTY, €CIIM CTYJEHT Jajl MOJIHbIE, Pa3BepHYThIE OTBETHI
Ha BCE TEOPETUYECKHE BOIIPOCHI OMIIETA, TIPOIEMOHCTPUPOBA 3HaHUE (DYHKITMOHAIBHBIX
BO3MOYKHOCTEH, TEpPMUHOJIOT MU, OCHOBHBIX 3JIEMEHTOB, YMEHHUE ITPUMEHATh TEOPETHUECKUE 3HAHUS
IIPU BBIIIOJIHEHUM MPAKTUYECKUX 3aaHuil. CTyqeHT 0e3 3aTpyJHEHUI OTBETUII Ha BCe
JIOTIOJIHUTENbHBIE BONPOCkl. [IpakTHueckast yacTb pabOThI BBINOJIHEHA [TOJIHOCTBIO 0€3
HETOYHOCTEH U OIIHNOOK;

- 17-24 GanoB BBICTABIISIETCS CTYIEHTY, €CIIH CTYJEHT PACKPbLI B OCHOBHOM
TEOPETUYECKHE BOIIPOCHI, OIHAKO JOMYIIEHbl HETOUHOCTH B ONPEEICEHNN OCHOBHBIX OHATUH.
[Tpu oTBeTe Ha JOMOJIHUTENIBHBIE BOPOCH! JOMYIIEHbI HE0O bIINEe HETOUYHOCTH. [1py BeIONTHEHNH
MPAKTUYECKON 4acTH pabOThI TOMYIIEHbl HECYIIIECTBEHHbIE OLITMOKHY;

- 10-16 Gay10B BBICTABIISIETCS CTYIEHTY, €CIIH IIPH OTBETE HA TEOPETUYECKHE BOPOCHI
CTYJEHTOM JOIYIIIEHO HECKOJBKO CYIIECTBEHHBIX OINOOK B TOJIKOBAaHUM OCHOBHBIX IMOHSATHI.
Jloruka v MOJHOTa OTBETA CTPAJIAIOT 3aMETHBIMU U3bsIHAMU. 3aMETHBI TPOOETBl B 3HAHUU
OCHOBHBIX METOJI0B. TeopeTuuecKkue BOIPOCHI B LI€JIOM U3JI0KEHBI IOCTATOYHO, HO C MPOITYCKaMu
matepuaia. ViMeroTcst mpuHIMIHaIbHbIE OIIMOKU B JIOTHKE IIOCTPOEHUS OTBETA Ha BOIIPOC.
CTyneHT He penu 3aauy Wi IpU pelieHnn JONYyIEHbl IpyOble OIIMOKY;

- 1-10 6am510B BBICTABISAETCS CTYJICHTY, €CJIM OTBET Ha TEOPETUUYECKHE BOIIPOCHI
CBUJIETEJILCTBYET O HEIOHUMAHUM U KpaiiHe HETIOJIHOM 3HaHUU OCHOBHBIX MOHATUN M METO/IOB.
OOHapyXUBaeTCsl OTCYTCTBHE HABBIKOB PUMEHEHUS TEOPETUUECKUX 3HAHUI MPH BBHITIOTHEHUN
MpakTHYecKuX 3afaHuil. CTyI€HT He CMOT OTBETUTh HHM Ha OJIMH JIOMOJHUTENbHBIN BOIIPOC.

IlepeBon onenku u3 100-6a11pHON B 4ETHIPEXOATUIBHYIO TPOU3BOAUTCS CIIEIYIOIIUM
obpazoM:

- oTuinyHO — OT 80 1o 110 6annoB (Bkitoyas 10 mOOMIPUTENBHBIX OaNIIIOB);

- xopotio — ot 60 1o 79 6annos;

- YIOBJIETBOPUTETHHO — OT 45 10 59 Gamios;
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- HEYJIOBJICTBOPUTEIBHO — MeHee 45 GalioB.

Kputepuu onenuBanus pe3ysibTaToB sk3ameHa st 3D0:

OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM CTYIEHT Jajl IIOJHbIE, Pa3BepHYThIE
OTBETHI HAa BCE TEOPETUYECKHE BONPOCHI OHIIETa, MPOJEMOHCTPUPOBAN 3HAHUE (PYHKIIMOHAIBHBIX
BO3MOXHOCTEH, TEPMUHOJIOIMH, OCHOBHBIX 3JIEMEHTOB, YMEHHUE NIPUMEHATh TEOPETUUECKHUE 3HAHUS
IpPU BBIIOJHEHUM MpaKkTUdeckux 3anaHuil. CTyaeHT 0e3 3aTpyJHEHMl OTBETWJI Ha BCE
JIONIOJIHUTEbHBIE  BOMpOChl. [IpakThueckas uyacTh pabOThl BBIIOJHEHA IOJHOCTBIO  0e3
HETOYHOCTEH U OIINOOK;

OneHka «XOpOLIO» BBICTABIAETCS CTYAEHTY, €CIM CTYAEHT packpbul B OCHOBHOM
TEOPETUYECKHE BOIPOCHI, OJHAKO JOIYIIEHbl HETOYHOCTH B ONPEJEICHUM OCHOBHBIX ITOHSATHI.
ITpu oTBeTe Ha IOMOJIHUTEIBHBIE BOIPOCH] TOMYIIEHbl HEOObIINE HETOYHOCTH. [Ipy BeIOIHEHNH
NPaKTUYECKON YacTH pabOoThl JOMYIICHBI HECYIIECTBEHHBIEC OLUTHOKH;

OrneHka «yJOBJIETBOPUTEIbHO» BBICTABISETCA CTYJIEHTY, €CIIU IIPU OTBETE HA TEOPETUYECKUE

BOIIPOCHI CTYJIEHTOM JIONYLIEHO HECKOJIbKO CYLIECTBEHHBIX OLIMOOK B TOJIKOBAaHMM OCHOBHBIX
noHATuil. JIoruka u NoJaHOTa OTBETA CTPAJAIOT 3aMETHBIMM U3bsHAMU. 3aMETHBI IPOOEIIbl B 3HAHUU
OCHOBHBIX METOJI0B. TeopeTruueckue BOIPOCH B IIEJIOM U3JI0KEHBI IOCTATOYHO, HO C MPOIMYCKaMu
marepuana. MMerTcs NpUHLIUNHAIbHBIE OWIMOKM B JIOTUKE IOCTPOEHHS OTBETa Ha BOIPOC.
CryneHT He pemni 3a/1a4y WK [P PeIICHUH JONYIICHbI IpyOble OMMOKH;
OreHKa «HEYI0BJIETBOPUTEIILHOY BBICTABIISAETCS CTYJCHTY, €CIIM OTBET HAa TEOPETUUYECKUE BOIPOCHI
CBUJIETEJILCTBYET O HEIIOHUMAHUM U KpallHE HEMOJHOM 3HAHUM OCHOBHBIX MOHSATHI U METOJOB.
OOHapyXUBaeTCsl OTCYTCTBHE HABBIKOB NPUMEHEHHUS TEOPETHUYECKMX 3HAHUW MPU BBIIOJIHEHUHU
IPAKTUYECKUX 3afaHuil. CTyI€HT HE CMOI OTBETUTh HU Ha OJIMH JONOJHUTENbHBIN BOIIPOC.

IIncbMeHHBI OMPOC TPOBOAMUTCS MOCJIE€ W3YYEHHS] HOBOM TEMbI C LEJIbK) BBIICHEHUS
HauboJee CI0KHBIX BOPOCOB, CTETIEHU YCBOEHUS HH(OpMAIIUH.

Kpurtepun ouenku (B 6amnax) ais OPO:

- 0 OanoB BBICTABISIETCS CTYACHTY, €CIIM CTYACHT HE MMEET IPEICTaBIeHUs 00 00CyXIaeMoM
BOIIPOCE;

- 1 Oamnm BBICTABISIETCS CTYACHTY, €CIHM CTYIEHT HMeeT (parMeHTapHble MpeACTaBIeHUS 00
00CyX1aeMOM BOIIPOCE;

- 2 Oamwra BBICTABISIETCS CTYACHTY, €CIH CTYIEHT HWMEET HEMOJHBIE TIPEICTaBICHUsI 00
00CyXJ1aeMOM BOIIPOCE;

- 3 Oanna BBICTABISAETCSA CTYIEHTY, €CIH CTYAEHT uMeeT chOPMHUPOBAHHBIE, HO COJAEpKAIIUE
CyIIIECTBEHHBIE MPOOEIBI MPEICTaBIeHUs 00 00CYX/1aeMOM BOIIPOCE;

- 4 Oannma BBICTABISIETCS CTYICHTY, €CIIH CTYAEHT HMMeeT C(POPMHPOBAHHBIC, HO COJIEpIKAIIUE
OTJeNIbHBIE POOEIbI MpeIcTaBIeHHs 00 00CyX/1aeMOM BOIIPOCE;

- 5 0amioB BBICTABISETCS CTYIEHTY, €CIU CTYIEHT MMeeT C(OPMHUPOBAHHBIE CHUCTEMATUYECKUE
MIpeICTaBICHHS 00 00CYyX)IaeMOM BOIIPOCE.

Kpurepun ouenkn nias 3@0:

OrneHKka «3a4TeHO» BBICTABISETCS CTYACHTY, €CM HMMEeT MpeJCTaBieHHs 00 o0cyxkaaeMoM
BOTIpOCE;

OrieHKa «HE 3a4TEHO0Y BBICTABISACTCS CTYIEHTY, €CIM HEe UMEET MPEeJCTaBIeHUs 00 00cyknaeMoM
BOTIpOCE.
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IIpuMep NUCBEMEHHOI0 ONpoca

1. Cpenatp BBIBOA: a) O 3aBUCHUMOCTH CKOPOCTH PEAKIIMU OT KOHIICHTPALMU PEarupyromux
BelIecTB; O0) O BIMSHUU BEJIUYUHBI TOBEPXHOCTH PEArupyrolux BeEUIECTB Ha CKOPOCTb
peaKIyu, MPOTEKaIoIeH B TeTEPOreHHON cUCTEME
2. Hamucate ypaBHEHHE peaklIMHU B3aMMOJCWUCTBUS MeJla C KHUCJIOTOW M MareMaTH4ecKoe
BBIPQ)KEHUE OCHOBHOT'O 3aKOHA XUMHUECKOW KMHETHKH.
3. Ha ckonbko rpagycoB HEOOXOAMMO TIOBBICUTH TEMIEPATypy, YTOOBI CKOPOCTb pEaKIUuu
yBenuumiack B 100 pa3? temneparypHblii KO3 QHUIUEHT peakuu paBeH 2.
4, 3anummrte ypaBHEeHUE AppeHryca U cHOPMYIUPYHTe PU3NIESCKUI CMBICI YHEPTUH aKTHUBAIIUN?
5. Bo CKOJBKO pa3 HYXHO YBEJIWYHTbH JaBICHHE, YTOOBI CKOPOCTh OOpa30BaHM OKCHIA a30Ta
(IV) no peakuuu 2NO + Oz = 2NO; Bozpocia B 1000 pa3?

6. Kaxoii kaTaiu3 Ha3bIBAIOT: @) TOMOTCHHBIM; 0) FeTePOrC€HHBIM.

7. Hanmmmre BhIpakeHHE CKOPOCTH peaKIluii, MpoTeKaromux 1o cxeme A + B = AB, eciu: a) A
u B — razoo0pasnsie BemecTBa; 0) A — TBepJ0€ BEIMIECTBO, a B — ra3oo0pa3Hoe BEIIeCTBO; B)
B — TBepnoe BemecTBo, a A — ra3000pa3HOE BEIIECTBO.

8. Peakuus mexnay okcumom azoTa (ll) m xmopom mporekaer mo ypaBuenuto 2NO + Cl <
2NOCI. Kak n3MeHUTCS CKOPOCTh PEaKIiy MPH YBEIMUEHUH: a) KOHIICHTPAIlMU OKCHJA a30Ta
(1) B 1Ba pa3a; 6) KOHIIEHTPAIIKIO XJIOpa B JIBa pa3a; B) KOHICHTPALMH 000MX BEIIECTB B JBa
pasa.

TecTupoBanue. [IpumMeHsercs s OLIEHKH YMEHUS MPUMEHATH OTy4YeHHbIC 3aJaHUs Ha IPAKTUKE.

Kpurtepuu ouenku (B 6aiax)) oz ODO):

- 10 GanoB BBICTaBISETCS CTYINCHTY, €CIM B pe3yibTaTe TecTupoBaHus HabpaHo ot 21 mo 25

MPABWIBHBIX OTBETOB;

- 8 OayyIOB BBICTABISICTCS CTYISHTY, €CIM B PE3yJIbTaTe TECTHPOBaHHs HaOpaHo oT 16 mo 20

MPABUJIbHBIX OTBETOB;

- 6 0aIOB BBICTABISIETCS CTYIEHTY, €CIM B pe3ylbTare TecThpoBaHus Habpano ot 11 mo 15

MIPABWIBHBIX OTBETOB;

- 4 Oamta BBICTABIIICTCS CTYACHTY, €CIM B pe3y/bTaTe TECTUpPOBaHHWS HaOpaHo ot 6 mo 10

MPABUIIbHBIX OTBETOB;

- 2 Oamna BBICTaBISIETCS CTYAEHTY, €CIH B pe3yibTare TeCTHpoBaHUS HabpaHo ot 1 g0 5

MPABWIBHBIX OTBETOB;

- 0 GayyIOB BBICTABISIETCS CTYACHTY, €CIIM B pe3yJbTaTe TECTHpPOBaHUS HaOpaHo ( MpaBMIIBHBIX

OTBETOB;

Kpurepun onenkn nias 3@0:

OreHKa «3auTeHO» BBICTABIISETCS CTYACHTY, €CI cTyAeHT Aai 60% u 6osee nmpaBUIIbHBIX
OTBETOB.

OneHka «He 3a4TeHO» BBICTABISIETCS CTYIEHTY, €CIIH CTYIEHT aai MeHee 60% npaBuiIbHBIX
OTBETOB.

IIpumep TecToBOrO ONMpoOCa ¢ HcnoJb30BaHueM cucrembl Moodle

Bapuanr 1.
1. Bce BemecTBa Kakoro psijia SBISIOTCS CIOKHBIMH?
A) pomOuueckas cepa, CTeKI0(OKOHHOE), CUIIbBUHUT
b) 6enbrit pocdop, kapHAIUIUT, OPTOKIIA3
B) o30H, anatuT, rmaydepoBa coib
I') ruapoxcun Kanus, KpeMHE3eM, CUIaH
2. Ha BHemIHeM »HEPreTH4eCKOM YpOBHE aTOMa Cepbl HAXOAUTCS 3JIEKTPOHOB!
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10.

A)6
b)2
B)4
s
VYxkaxuTte QU3NIECKUIl CMBICIT HOMEpa Mepuoia:
A) MoKa3bIBa€T YHCIO BAJIGHTHBIX 3JIEKTPOHOB
b) nokaspiBaeT 4ncio 3HEPreTUUECKUX YPOBHEHN
B) paBen o611eMy 4ucity 3JIeKTPOHOB B aTOME
I') paBeH umucily 3J€KTPOHOB Ha BHEIIHEM 3HEPI€TUUYECKOM YPOBHE aTOMa
CreneHb OKUCIIEHUS aTOMa XJIopa paBHa +1 B MoJieKynax:
A) CI20
B) HCIO:
B) HCI
') HCIO
Kakue cBoiictBa B OBP nposBisier nogua-non?
A) TONBKO OKUCITHUTENS
b) Hu okucnuTens, HU BOCCTAaHOBUTES
B) Tonpko BoccTaHoBUTENA
I') u okucnuTens, 1 BOCCTaHOBUTEIIA

Jnsa peakun  A2(r) + Ba(r) = 2AB(r) ykaxuTe KMHETUYECKOE YpaBHEHHE AJIS MPSIMOIO

nporiecca:
A) V =kC%A)
B) V = kC?(A,) C?(B>)
B) V =kC(A2)C(B>)
I') V = kC?(A2)C(B2)
VYxkaxure GopMyIbl KUCIOTHBIX OKCHIOB:
A) V20s
B) MnOs
B) As20Os
I') Bce BapraHThl OTBETOB MTPABUIIbHBIE
Kaxkas u3 Ha3BaHHBIX COJIEH HE MOABEPTaeTCs TUAPOIIU3Y:
A) HUTpAT AIFOMHUHHUS
b) xnmopun anoMuHus
B) cynbdar xanus
I') cunukar kanust
K menouam oTHOCSTCS:!
A) rugpokeun Mg
B) ruppoxcun Ca
B) ruapoxcun Cs
I') runpoxcun Al
Kaknme w3 k#uciaor, QOpMyIBl KOTOPBIX TIPUBEACHBI HHUXKE, MOYKHO
HETIOCPEACTBEHHBIM PACTBOPEHHEM COOTBETCTBYIOIINX OKCHJIOB B BOJIE?
A) HPO3
B) H3PO4
B) Bce BapraHTBI OTBETOB MPaBHJIbHBIE
I') HNOs

IIpumep 1adopaTopHoii padoThl

MOJTYYUTh
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JIaGopatopHasi paboTa — CpeCTBO MPOBEPKH YMEHHUU MPUMEHSTH MOJyUYECHHBIC 3HAHUS JUIS
peleHus 3aj1ad ONpeNeIeHHOro TUMa Mo TeMe WM pasgeny. Jlaboparopnas pabGora —
IIUCBMEHHOE 3aJlaHuE, BBIIIOJIHAEMOE B TEUEHHE 3aJaHHOro BpemeHH. Kak mnpasuio,
nabopaTopHas paboTa MIpeArnoyaraeT HajJudue OIPENIEIEHHBIX OTBETOB Ha I1OCTABJIECHHBIE
BOIIPOCHI U PELICHUE NPAKTUYECKON 3a1a4H.
Kpurepuu olieHKH BBINOIHEHUsI 1a00paTOPHOM paboThl 1yisd 04HON (HOpMBI O0YUEHHUS:
v’ COOTBETCTBHE IPEJIIIOIAracMbIM OTBETaM;
v\ NpaBWIbHOE WCIIOJb30BAHHE  AJITOPUTMA  BBINOJHEHUS  JCHCTBHHA  (METOIHMKH
IIPOBEJCHUS U3MEPEHUI);
v/ JIOTHKA pacCyIeHHH COMOCTABIECHUS OIYYCHHBIX PE3YJIbTATOB;
v yMEHHeE JieNaTh BhIBOJIBL.
v 2 Gasu, eciiv 3aJ[aHne BBIMOJIHEHO MOJHOCThIO
v 1 Gat, eciv 3a/laHKE BBIMOJHEHO C HE3HAYUTELHBIMHU OTPEITHOCTSIMH
v' 0 6asuIoB, eciiM OOHAPYKUBAET 3HAHKME U IOHUMAHKE OOJIBIICH YaCTH 3a[aHus

Kpurepuu onenku nmabopaTopHoi pabOThI 715 3a09HON (DOPMBI 00yUEHUS:
v COOTBETCTBHE IPEIIOIATAEMBIM OTBETAM;

v\ OpaBWIBHOEC HCIOJNB30BAHHE  AITOPUTMA  BBIMOJIHEHUS  JICUCTBHHA  (METOIMKH
IIPOBEJCHUS U3MEPEHU);

v'  JlorHKa paCCY)K,I[eHI/Iﬁ COIIOCTABJICHUS ITOJTYYCHHBIX PE3YJIbTATOB,
4 YMCHHUCEC ACJIaTh BBIBO/BI.

4 3aduTCHO», CCJIM 3aJaHUC BbIIIOJHCHO IIOJJHOCTBKO HJIM C HC3HAYUTCIbHBIMU
IOrpCIIHOCTAMMU;

v «He 3a4TCHO», €CIIN O6H8.py>KI/IBaeT 3HaHHE U IOHUMaHue OOJIbIIEH YacTH 3aJaHusg

IIpumep nabopamopHoti pabomul no yuebHOMY KypCy:

Peamum OKHCJICHUA-BOCCTAHOBJICHUA.

[lenp paboOThI: U3yYEHHUE OKUCIUTEIHHO-BOCCTAHOBUTEIBHBIX CBOMCTB PA3JIMYHBIX XUMUYECKUX
COeIMHEeHMH, noBTopeHue kinaccupukannu OBP, paccMoTpenue BIusiHUA XapakTepa cpe/ibl Ha
ocobenHocTH nporekanus OBP, ycBoeHne coBpeMeHHOI 3anucH 3JeKTpOHHO-HOHHBIX OBP.

BBenenune.
Peakuuu, cBsi3aHHBIE C M3MEHEHMEM CTENEHM OKHUCIEHUS AarTOMOB B MOJEKYJax
pearupyrommx BEIIECTB,

Ha3bIBAIOTCS OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIMHU.

CTeneHb OKHUCIEHHS - YCIOBHBIN 3JIEKTpUUECKHUH 3apsg aToMa B XMMHUYECKOM
COEIMHEHUM (BBIYMCICHHBI B MPEANOIOKEHUH, YTO BCE OJIEKTPOHBI, Y4YacTBYIOIIUE B
00pa30BaHUU XUMHUUYECKOH CBSI3H, TOJIHOCTHIO CMEIIEHBI K 00JIee OTPULIATEIbBHOMY aToOMYy).

Jlig onpenesieHUusi CTeNeHH OKUCJIEHUS] aTOMOB B XMMHYECKOM COEIMHEHUH HCIOIb3YIOT
CIIEIyIOLIME NTpaBHUIIa:

1) crernieHb OKUCIICHHSI aTOMOB B IPOCTHIX BemectBax (Hamp.: Na, Clz, O3) paBHa HyI10;

2) cTemeHb OKMCIIEHHs OfHOaToMHOro HoHa (Hamp.: Na*, CIt, Zn**, AI**) pasna ero 3apsy;

3) cTeneHb OKUCIICHHSI METANIOB BCET/1a MOJIOKUTEIIbHA;

4) XapaKTepHbIE CTEIICHN OKHCIICHUS B COCMHEHUX TPOSBISIOT CIEAYIOINE JIEMEHTHI:

- 1IeNoYHble MeTasl (+1),

- LIEJIOYHO3EMENbHbIE METAILIBI (+2),

- 0op, amomuHu# (+3), Kpome OOPUIOB METAIIIOB

- ¢rop (-1), camblii 2IEKTPOOTPHUIIATENBHBII JIEMEHT

- BoJopox (+1), KpoMe THAPUAOB METAIIIOB

- Kuciopon (-2), Kpome NepoKCUA0B, HAIIEPOKCHAO0B, O30HUI0B, U COETUHEHHH ¢ HTOPOM;
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5) cymma 3apsaoB (CTENEHEH OKHCICHHs) BCEX aTOMOB B MOJICKYyJie paBHA
Hynto (ycioBue
ANEKTPOHEUTPATHLHOCTH).

INPUMEP 1.

OnpenenuTh CTEEHN OKUCIICHUs aTOMOB B Onxpomare kanust KoCroO7

CreneHb OKUCIICHUS IIEIOYHOTO MeTasia kainus (+1), creneHb OKUCIeHHUs Kuciaopoja (-
2), cTeneHb OKUCIEHHsS Xpoma 0003HAUMM X, JOCTaBIsieM YpaBHEHHE AJIEKTPOHEUTPAIbHOCTH:
2*(+1)+2*X+7*(-2)=0.

Pemaem ypaBHEHHE OTHOCUTENIBHO X: IIOJIy4aeM CTEIIEHb OKUCIEHUS Xpoma (+6).

[Ipouecc nosviwenus cmeneHu okucieHus - OTAAYH DJIEKTPOHOB - Ha3bIBaeTCA
okuciaenueM. Ilpouecc nonuswcenus cmenenu oxkucienus — TPUCOETHUHEHHE DJICKTPOHOB -
HA3bIBACTCS BOCCTAHOBJIEHHEM.

BemectBa, atoMbl KOTOpPBIX okxucaaiomcsa (OTHAIOT  BJIEKTPOHBI), HA3bIBAIOTCA
BOCCTAHOBMTEJSIMH, BELIECTBA, IPUCOETUHSIONINE YICKTPOHBI - OKMCJIUTEIIMM.

OkucauTeneM MOXKET OBITh BEIIECTBO, aTOMBI KOTOPOTO CIIOCOOHBI MOHWXKATh CTEICHB
OKHCIIeHUs (IPUHUMATD 3JIEKTPOHBI), IOATOMY TUIUYHBIMU OKUCIUTEISIMU SBIISIOTCS BEIIECTBA,
COJIepKall[ie aTOMbl B HAWBBICIICH CTEMEHU OKHUCICHHUS. TUIMUYHBIMA BOCCTAHOBUTEISIMU
SIBJITFOTCSI BEIIECTBA, COZCPIKAIINE aTOMBI B HU3IICH CTENEHU OKHUCIICHHs. BemecTBa ¢ atomamMu
B MPOMEXKYTOYHBIX CTEICHSIX OKHCICHUS [UIS JAHHOTO OJJIEMEHTAa MOTYT TMPOSIBISTH Kak
OKHUCJIUTEIbHBIE, TAK U BOCCTAHOBUTEIHHBIEC CBOMCTRA.

MMPUMEP 2.
H2SOs  makcuManbHast CTENeHb OKUCIICHUS cephl (+6): TOIBKO OKUCIUTENb
H2S MHUHHMAJIbHAS CTENICHb OKUCIICHUS cepbl (-2): TOIBKO BOCCTAHOBHUTEIb

H2SO3 npomexxyTouyHasi CTeTeHb OKUCIEHUS cepbl (+4): U OKUCIUTENh, U BOCCTAHOBHUTEIb.
CocraB/ieHHe YPaBHeHUIH OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PeaKIMii.

JUIst OKMCIUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIHNA, MPOTEKAOIINUX B BOJHBIX PacTBOpax,
UCIIOJB3YIOT METOJ] HMOHHO-DJIEKTPOHHBIX YpaBHEHUN (pacCMOTpPUM Ha MpPUMEpPE peaKiuu
Ouxpomare Kajius ¢ HAITPUTOM HaTpUsl B KUCJION Cpelie).

MeTo1 HOHHO-3JIEKTPOHHBIX YPAaBHEHUH BKIIFOUAET CJIEIYIOIIUH MOPSIIOK COCTABICHUS

YpPaBHEHHI:

1) 3anuchIBaeM CXeMy peakiiuu B MOJIEKYISIpHOH (hopme:

K2Cr207+NaNO2+H2S04=>Cr2(S04)3+NaNO3+K2S04+H20
2) cocTaBisieM CXEMy peaklUM B HOHHO-MOJEKYIspHON (opme mo obmum
MpaBUJIaM, CHIIBHBIE DJIEKTPOJIUTHI 3aIMCHIBAEM B BUJIE HOHOB, CIIA0BIE SJIEKTPOJIUTHI, Ta3bl
¥ OCaJIKH - B BUJE MOJIEKYI:
2K*+Cr077+Na*+NO2 +2H* +S044=>2Cr**+3504% +Na*+NO3+2K*+S04%+H,0
3) ompenensieM 3JIE€MEHTHI, U3MEHSIOIINE CTETIEHH OKHUCIICHUS, U3 HOHHO-MOJICKYJISPHON
CXEMBl PEaKIUH, BBITUCHIBAEM YaCTHIILI (BBIJCIICHBI), COJIEPIKAIINE AaTOMBI ITHX

9JICMCHTOB (T.e. OKHCJIIUTECIb U BOCCTaHOBI/ITeJ'H)) N COCTaBIACM CXCEMbl OTACIIBHO
mponeccCoOB OKUCIICHHUA U BOCCTAHOBJICHUS:

Cr,07
=>2Cr3*
NO2
=>
NOs
4) COCTaBJIIEM YPAaBHCHUC OTACIBbHO ITPOLECCOB OKUCIICHNA U BOCCTAHOBJICHU, ITOJIB3YICh
CIeIyOMUMH
IpaBUJIaMU:

4JIsL peakliu B KHCJIO0H cpeae: B Ty 4aCTh YpaBHCHUA, KOTOpasd COACPNKUT MEHBIIEC YUCIIO
aTOMOB KuUCJIOpOoAa, HpI/I6aBHHCM OKBHUBAJICHTHOC YUCJIO MOJICKYJ BOJbI, B ITPOTHUBOIIOJIOKHYIO
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YacTh — YJBOEHHOE KOJMYECTBO MOHOBH™: 1 peakuuu B mIeJOUYHOW (M HeATPAJIbHOI)

cpene: B Ty 4acTh ypaBHEHHUS, KOTOpas COJEPKUT MEHBIIEEe YHUCIO aTOMOB KHCIOpPOJa,

npubasisieMm uoHbl OH wm3 pacuera naBa wmona OH Ha kaxapli HeIOCTAIOMHWN aTOM

KUCJIOpOJa, B MPOTHUBOIOJIOXKHYIO YacTh - BJIBOE€ MEHBIIEE KOJMYECTBO MOJICKYJ BOJBI, B

paccMaTpruBaeMOM ClIydae peakius UJIET B KUCIIOHN cpelie, TOATOMY IOTydaeM:

Cr07% + 14 H => 2Cr*" + 7H,0
NO2 +H2O => NOs3 + 2H*

5) paccuuThIBacM CyMMAapHBIN 3aps/ JIEBBIX U MPaBbIX YacTel ypaBHEHHH U MPHOaBIIseM
HE0OXO0AMMOE KOJTUYECTBO AIEKTPOHOB B COOTBETCTBYIONIYIO YaCTh YPAaBHEHUS C TEM,
9TOOBI CyMMapHOE YHMCIIO U 3HAK AJICKTPHUECKHUX 3apsA0B CJIeBa U CIIpaBa OT 3HaKa
PaBEHCTBA B KOXJIOM YpaBHCHHUH OBLIM PaBHBI:

(+12) (+6)
x1| Cr,0*+14H"+6¢e => 2Cr* + 7TH,0 BOCCTAHOBJICHHE
x3| NO2y +H0O => NOsz +2H"+2¢ OKHCIICHHE

Q) (+1)

6) mombupaeM HauMeHbINHE KOIPGUIMEHTHI 1T MOJIy4YEHHBIX YPaBHEHHIA,
PYKOBOJICTBYSICh TE€M, YTO OOIIIEE YUCIIO AJIEKTPOHOB, OT/aBAEMbIX BOCCTAHOBUTEIIEM,
JOJHKHO OBITH PABHO YHCITY 3JIEKTPOHOB, MPHUCOSAMHIEMBIX OKHCIUTEIEM; C YU4ETOM
3TUX KO3(PPHUIMEHTOB CKIAABIBAEM IOJTYYCHHBIC YPABHEHHUS:

Cr207%+14 H'+3NO, + 3H20 = 2Cr¥*+7H,0 + 3NO3+6 H*

7) NPOM3BOJIMM COKpAIEHHE OJUHAKOBBIX YICHOB B JICBOW U MPABOW YacTH YpaBHCHHS,

MPU TOM IIOJIy9aeM COKpAIIEHHOE HOHHO-MOJIEKYJISIPHOE YpaBHEHHUE 33JaHHOM PEaKIIHH:
Cr07+8H"+3NO, = 2Cr¥*+4H,0 + 3NOs”

8) 1Mo mosy4eHHOMY HOHHOMY YPaBHEHHUIO COCTABIISIEM MOJICKYJISIPHOE YpaBHCHUE PEaKIIUU

(paccraBisieM KO3 PHUIMEHTH B HCXOJHOM MOJICKYJIIPHOM YPaBHEHUH ):
KoCr07+3NaNO2+4H:S04 => Cra(SO4)3+3NaNOs+K2S04+4H,0

9) mpoBepsieM MPaBHIBHOCTD MOJYYEHHBIX KOIPPUIMECHTOB; PEKOMECHIYETCS JeaTh
IpoBepKy "mo kuciaopoay" (YMCIO aTOMOB KHMCJIOpOJAa B IMPaBOM M JIEBOM dYacTu
YPaBHEHHMS JJOJKHO OBITh OJIMHAKOBO).

Hanpagienue peakumii OKMcIeHUA-BOCCTAHOBJICHHS.

[Iporecchl OKUCIEHHS U BOCCTAHOBJIEHUS HEPA3pbIBHBI JPYr OT APYyra U MPOTEKaIT
Bceraga OJIHOBpeMeHHO. OKHUCIUTeNb, TMNPUCOEAMHAS HJIEKTPOHBI, MpeBpamaercs B
COOTBETCTBYIOLUI BOCCTAHOBUTENb, U KaXKIOMY BOCCTAHOBUTEIO COOTBETCTBYET OIpEIeIICHHBII
okucnuTens. TakuM obpaszom, okucaumens (0O) u 6occmanosumens (B) obpasyiom conpsasicennyio
OKUCTIUMENbHO-80CCMAHOBUMENbHYIO  nApy, PpPaBHOBECHE MEXJIy KOMIIOHEHTaMH KOTOpOMH
BBIPAJKAETCS CXEMOM:

O+ne-<B ™

MoxHo  cpopmynupoBarh  OOWMHA  MPUHLMI,  ONPENEIAIOIINNA  OKUCIUTENIBHO-
BOCCTAHOBUTENbHBIE CBoiicTBa mapsl O/B: uem cunvnee oxuciumens, mem crabee
gocCcmManosumens u, Ha0oOpom.

OTHocHTeNnbHAsE  aKTHBHOCTHb  PA3JIMYHBIX  OKHCIHTEJIEH W  BOCCTaHOBUTENEH
KOJIMYECTBEHHO XapaKTEePU3YeTCs BEIMYMHOW CTAHJAAPTHOrO 3JIEKTPOAHOI0 MOTEHIHAJa
E’o/B*): uem eviwe snauenue E o/, mem cunbnee okuciumenv u mem ciabee 60CCMAHOSUMEND
napwvt O/B.

KpoMe 53TOro, OKHCIHTEIhHO-BOCCTAHOBHUTEIBHBIE TIaphl 3aBUCAT OT KOHIICHTpAIHUH
okuciutens (C,), BoccranoButens (Cg) 1 TEMIepaTypsl B COOTBETCTBHHU C ypaBHeHHeM HepHcra!

Eo/B = E’0/B+(RT/Fn)In Co/Cs = E’ + (0.059/n)lg Co/Cs, (1)

*) cTaHmapTHBIA SJEKTPOJHBIM TOTCHIHMAI OMpeaeNsIeTCs KakK dJSKTPOJBIKYIIAs CHIIA
raJbBaHUYCCKOTO 3JIEMEHTA, MTOCTPOCHHOTO W3 3JIEKTPOJA, COACSPIKAIIErOo KOMITOHCHTHI JaHHOU
OKHCIIUTEIbHO-BOCCTAHOBUTEIILHONH Tapbl NMPH HMX KOHIEHTpaIusx 1 MOJIB/JI W CTaHAAPTHOTO
BOJIOPOJHOTO 3JIEKTPO/Ia, TOTEHITHAT KOTOPOTO TI0 OMPEICTIEHNIO PABEH HYIIIO.
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OKHUCAUTENbHO-BOCCTAHOBUTEIBHBIE MTPOIECCHI MOAYMHSAIOTCSA OOIIUM 3aKOHAM
TEPMOJUHAMHUKH, T.€. MOT'YT IPOTEKAaTh CaMOMNPOU3BOJILHO MPH BhIMOIHeHUH ycinoBus A G < 0.

N3menenue snepruu ['n606ca peaknun cBa3ano ¢ DJIC (E) raapBaHNYECKOTO JIEMEHTA, B
KOTOPOM HJIET JaHHasi OKUCIUTEIbHO-BOCCTAHOBUTENbHAS peaKlus, cooTHomennem: A G = -
nFE, (2)

rnie F = 96500 Kn/mone - mocrosHHas Dapanes. VYuuThiBas 93TO, YCJIOBHE
BO3MOKHOCTH CAMONPOM3BOJILHOI0 MPOTEKAHNUS OKHCJINTETbHO-BOCCTAHOBUTEIBLHOM
peakI Uy MOXKeET ObITh 3alMCaHO B BUJE:
E =Eok - EBoc >0 WIH Eok >EBoc  (3)

WHbIMM CJIOBaMHU, OKHCIHUTEIbHO-BOCCTAHOBHUTENIbHAS peaKmUs BO3MOXKHA, €CIU
ANEKTPOJAHBIA MOTEHIMAJ T[apbl, COJACpXKaIleld JaHHBIH OKHUCJIHUTENb, OOJbIIE
3JIEKTPOJAHOrO MOTEHIMAJIA TIaphl, COJEpKallei TaHHBIH BOCCTAHOBHUTE/Ib.
3HavYCHUS CTAHIAPTHBIX AJIEKTPOIHBIX MOTCHIIHAJIOB MIPUBOSTCS B TEPMOIUHAMUYECKUX
tabnumax (cm. [IPUJIOXEHUE).

INPUMEP 3.

Onpenenuts BO3MOXKHOCTh MPOTEKAHMS PEAKIIMKM MEXAY pacTBOpaMu OMXpomaTa Kallus U
HUTPUTOM HaTpus (pazoOpaHa B IPEIbIIYILEM pa3/ele).

BrinuceiBaeM ypaBHEHUS OTAEIBHO MPOIECCOB OKUCICHHUS M BOCCTAHOBIICHUS U BEJIMYUHBI
3JIEKTPOIHBIX MOTEHIIUATIOB, COOTBETCTBYIOIINE 3THM OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIM
napam:

okucimtess CrO7 + 14 H +6 e = 2Cr** + 7Hr0  Boccranosnenne Elcpor® 4’ ne +7m0 - 1,33 B
BoccraoButenb NOy + HoO = NOsz+2H' +2e  oxucieHue E° Nos+2s™ No2 +120 = 0,84 B

ComocTaBnss 3HAUEHNS MOTEHIIMATIOB (CM. COOTHOLIEHHE 3), AenaeM BEIBOJ, 4To C o072
OoJiee cuuTbHBIN okucnuTenb, yeM NO3s”, cienoBaTeabHO, JaHHAS PEAKIHS MOXKET MPOTEKATh
CaMOIIPOM3BOJIBHO B MPSIMOM HANpaBJICHUH.

3KCHepl/IMeHTaJII)HaSI qacThb.

OIIBIT 1. OkucauTebHbIE H BOCCTAHOBHUTEILHBIE CBOICTBA
XUMHUYECKHX COeJUHEHUI.

PaCCManI/IBaeTCﬂ BO3MOJXHOCTb MPOTCKaHWA PpCaKIUU MCXKAY NEPpMaHTaHATOM Kajlud
KMnO4 u nByms coenunenusimu cepbl Na2SOs 1 Na;SO4 B kucioii cpene:

1) KMnO4+NazSO3z+H2S04=

2) KMnO4+Na2S04+H2S04=

[IpoTexanue peakuuu GUKCUPYETCs IO U3MEHEHUIO (PHOIETOBOM OKPacKH pacTBOpa.

B 2 npoGupku BHecuTe 1o 3 karm pactBopa KMnOg u 1-2 xarmu pactBopa H2SO4. B oany
npobupky no6asere 4-5 kanens pactBopa NaxSOs, B npyryio - cronbko e pactBopa NazSOa.
OTMeThTe PU3HAKN PEAKIIHH.

Omnpenenure CTENEHU OKUCIEHUS MapraHiia U cepbl B UCCIEyeMbIX coelnHeHusx. Mexons

H3 ITOTO, OHIPCACIIUTC POJIb KaAXIAOTO0 COCANMHCHUSA B PCAKLIUAX OKHCICHUA-BOCCTAHOBJICHUA U
OOBICHUTE PE3YJIbTAaThHI OIIbITA.

MetoaoM SJICKTPOHHO-HNOHHBIX ypaBHeHHf/'I COCTAaBbTC YPABHCHUC PCAKIIUU.

OIIBIT 2. HanpaBjieHue peakuuil OKMCJIEeHUsI-BOCCTAHOBJIeHUs. BoITecHeHue
BOJ0OPO/A U3 KHUCJIOT.
PaccmarpuBaetcss BO3MOKHOCTh MPOTEKAHUSI OKUCIUTEIbHO-BOCCTAHOBUTEIBHON pPEaKIIUU

BBITCCHCHHUA MOJICKYJIIPHOI'O BOJOpOJa M3 paCTBOpa cepH0171 KHUCJIOThI METaJlllaMH - TUHKOM H
MCIbIO:
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1) Zn+ HySO04=
2) Cu+HSO4=

OO0pa3oBaHue BOJOPOAA ONPEAEIIAETCS BU3YaIbHO 110 BBIIEIECHUIO ITy3bIPHKOB I'a3a.
B omny mpoOupky moMecTHTe TpaHyly LHMHKA, B JIPYI'YI0 - MEIHYIO IPOBOJIOKY HIIU
cTpyXKy. B o0e mpobupku nobGaBbTe mo 5-6 kamenb pactBopa (1 MOJB/I) CEpHOM KHCIOTHI.

JlonmumunTte yKa3aHHbBIE pPEaKUIUH, OTMEThTE NPU3HAKH pPEAaKUWH M ClelaiiTe BBIBOJABI 00 HX
IIPOTEKAHUH.

Hanummure 351eKTpOHHO-HUOHHBIE PEAKIIUN OKUCIEHUS-BOCCTAHOBIECHUS JJIsI
HCCIIeIyeMbIX METAJIJIOB MPU BBITECHEHUH BOJOPOJA, BBIMUIIUTE 3HAYECHUS BJIEKTPOJIHBIX
noteHuanos. CaenaiiTe BbIBOJ O BO3MOKHOCTH IIPOTEKAHUS JaHHBIX pPEaKIUil.

CdopmynupyiiTe olliee MpaBUiIo0 BHITECHEHUS METalIaMU BOJAOPO/Ia U3 PACTBOPOB KUCIOT.

OIIBIT 3. Peakunu AUCPONOPUMOHMPOBAHMS.

Peakuuu JMCTIPONOPIIMOHUPOBAHUS (caMOOKHCIIEHUA-CAMOBOCCTAHOBIIEHUS )
NpEeACTaBISIIOT cOoOOW 0COOBIM THUN peakuuii, B KOTOPBIX U OKHUCIWUTEIEM, U
BOCCTAHOBUTEIIEM SIBIISIIOTCS aTOMBI SJIEMEHTOB C MPOMEXKYTOYHON CTETEHbIO OKUCICHHS B
MOJIEKYJIE OJJHOTO U TOTO K€ BEIECTBA.

PaccmatpuBaeTcs peakuusi 1MCIPONOPLUOHUPOBAaHUS Nepokcuaa Bogoposa H202 —
H>20 + O2. Kucnopox B H202 HaxoauTcs B MPOMEKYTOUHOM cTermeHu okucieHus (-1),
MO3TOMY MOKET OBITh KaK OKHCIUTENIEM, TaK U BOCCTAHOBUTEJIEM.

Peakuuss mnporekaer B NPUCYTCTBUM KaTajau3aTopa - JAUOKCHJAA MapraHua.
[Iporekanue peakIuu OIpeaenseTcs 10 00pa3oBaHUIO Ta3000pa3HOr0 KHUCJIOPOJA,
BBIJICJICHUE KOTOPOIr'O BBI3BIBAET BO3rOpaHUE TIICKOIIEH JyduHKU. ONBIT MPOBOAMTCH MO/
TArOM B NPUCYTCTBHM NpenogaBarTeJis.

CocraBbTe HOHHO-3JIEKTPOHHBIE YPAaBHEHUSI OKUCIICHUS] K BOCCTAHOBJICHUS TIEPOKCHIA
BOJIOpPO/IA.

Brinuiute (CM. HpI/IJ'IO)KeHI/Ie) S3HAYCHHUA CTAHHAAPTHBIX JJICKTPOAHBIX IMOTCHIHAJIOB
OKHCJIIMTCIIbHO-BOCCTAHOBUTCIIBHBIX IIapP, B KOTOPBIC IIECPOKCUI BOAOPOAa BXOAUT B KAYCCTBEC
OKHCIIHUTCIIA U B KQYCCTBC BOCCTAaHOBUTCIIA.

CnenaiiTe BBIBOJJ O BO3MOXHOCTH CaMOIIPOU3BOJIBHOTO PAa3JIOKEHUS TEPOKCHIA
BOZIOPO/IA.

OIIBIT 4. Baunsinue xapakrepa cpeabl HA 0CO0EHHOCTH MPOTEKAHUS PeaKIUil OKHCJIeHUS -
BOCCTAHOBJICHUS.

Nzyuaercs xapaktep B3aumoseiictBus okucnurenss KMnOs4 u Boccranoutens NaxSOs
B KHUCIIOM, HEUTPAJIbHOU U LIEJI0YHOMN Cpelax.

B 3aBucumocTr ot Benmuunbl pH pactsopa oxuciautens MnOs” BoccTaHaBIMBAETCS 110
Mn?* (B kucIOl

cpene), MnOz (B HeiiTpabHoit cpeae) 1 MNO4?™ (B CHITBHOIIETOUHOI cpejie).

Ne Hcxonneiii pactBop pH cpenbr | Ilpu3naku peakunn [TpoayxTsI
1 |KMnOgs+ NazSOs + HSOq4 pH<7
2 |KMnO4+ NaxSOs + H,0 pH=7
3 |KMnOs + Na2SO3 + KOH pH>7

B tpu npobupku BHecute 3-4 kamnmu pactBopa KMnOs. B mepByro mpoOupky amns
CO3/1aHUs KHMCIOM cpensl BHecuTe 1-2 karum pactBopa (1 monb/m) H2SOs, Bo BTOpYyrO st
CO3JIaHMs LIETOYHOM cpebl 5-6 Kamnenb KoHIeHTpupoBaHHoro pactBopa KOH, B TpeTbeii cpena

23



ocTaHeTcsl HelTpanpHOU. B kaxyto u3 Tpex npobupok nob6asbre 3-4 karum pactBopa NaxSOs.
B Tabnuue orMeThTe MpU3HAKK NPOTEKAHUS U COCTaB MPOAYKTOB PEAKIMU B KAXKIOM CIIydae.

MeTo10M 2IIeKTPOHHO-MOHHBIX YPaBHEHUI COCTaBbTE YPAaBHEHHUS IIPOBECHHBIX PEAKIN:
1) KMnO4 + NaxSO3 +H2S04=

2) KMnOs4 + Na2SO3+ H20=
3) KMnO4 + Na2SO3+KOH=

OIIBIT NeS. OKHCIUTEILHO-BOCCTAHOBUTEIbHbIE CBOMCTBA HUTPUTA HATPUS.

Jiist TOro 4T00bI, YOSIUTHCSI B OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM IBOMCTBEHHOCTH HUTPUTA
HATPHs, HY’)KHO B OJHY IPOOUPKY MOMECTUTH 3-4 Kariu pacTBopa rnepmanranara Kaausi(KMnOs),
3aTeM MOAKUCIUTh HECKOJIBKUMH KaIUIIMU pa30aBICHHON CEPHON KUCIOTHI M I00ABUTh HUTPHUT
HaTpus. B npyryio npobupky Hanuth 3-4 karum Hoaua Kajaus, ONATh MOAKUCIUTD PACTBOP
pa30aBIeHHON CEepHON KUCIOTON U 100aBUTh HECKOJBKO Karelb HUTPUTA HATPUS A0 U3MEHEHHUS
okpacku. Kak 00bsICHUTh HaOJII01aeMBbI SIBJICHUS B 00EUX MPOOUpPKax?

Hanummre ypaBHenus nanabix OBP, ucnonb3ys MeToJ1 3J1IeKTPOHHO-MOHHBIX MOJIYpEaKIil:
Cremnaiite BoIBOABI, B KakoM ciaydae NO2™ mposiBisieT BOCCTAaHOBUTENBHEIE, 4 B KAKOM -
OKHCITUTEIIbHBIC CBOWCTBA, M TOYeMy?

OIIBIT Ne6. OxucinTe1bHO-BOCCTAHOBUTEIbHbIE CBOMCTBA JUXPOMATA KAJIHS.

Jiist TOro 4TO00BI, YOSTUTHCSI B OKUCIUTENBHBIX cBoMcTBax nuxpomara kamus (K2Cr207), HyxHO B
OJIHY IPOOHMPKY MOMECTUTD 3-4 KaIlld pacTBOpa AUXpoMaTa Kajaus, 3aTeM HOJKUCINUTh
HECKOJIbKUMU KaIUIAIMHU pa30aBICHHON CEPHON KUCIOTH M T00ABUTh HUTPHUT HATpusl. B npyryro
npoOUPKY HAIUTh 3-4 KaIuld AUXpoMaTa Kajus, OISTh OJAKUCIUTh pacTBOp pa3zdaBiieHHON
CEpHOM KUCIIOTOM U 100aBUTh HECKOJIBKO Karelslb HOAM/1a Kajus 10 MOSBICHUS yCTOMYNBON
okpacku. Kak 00bsICHUTh HaOJII01aeMBbI SIBJICHUS B 00EUX MPOOUpPKax?

Hanummre ypaBHenus nanabix OBP, ucnonbs3ys MeToJ1 3J1eKTPOHHO-UOHHBIX MTOJIYpEaKIHil:
Cremnaiite BBIBOABI, O BO3MOKHOCTH ITPOTEKAHMs JaHHBIX peakuui, paccuutas , J/1C u snepruro
['u60ca kax 01 peakiuu.

BapuanT npeasiaébopaTopHoro Tecra.

1. OHpeI[eJ'II/ITC CTCIICHb OKUCIJICHUA
xiopa B KCIO
1) +3  2) 45 3) +7
4) +1

1. Ykaxure mponecCbl BOCCTAHOBJICHUA
[)S* =S%+2¢” 2) Br'*+ 2¢' = Br' 3)Ag=Ag'+e

Il. Kaxkue cBoiicTBa B peakuuiAX OKHUCICHUSA-BOCCTAHOBIICHUA MOXKCET IIPOABJIATH S

1) okucnuTens 2) BOCCTAaHOBUTENIb  3) M OKHCJMTE]b H BOCCTAHOBUTE/Ib
V. Kakas okuciuTeabHO-BOCCTAHOBUTENbHAS I1apa COJEPKUT HanboJsiee CUIIbHbIN
BOCCTaHOBHTEIb

1) HsPOs+3H'/P+3H-0, E°=-0,5B 2)Na*/Na, E° =-2,71B 3) Zn?*/Zn, E°= -0,76B
V. VYKaxxuTe peakui OKHCIIEHUs-BOCCTAHOBIICHUS

I) AgNO3z + KOH—>AQ20+H20+KNO3  2) Zn(OH)2+HCI — ZnCl>+H20

2) MnS+HNOz — S+NO+Mn(NO3)2+H20 4) Fe(NOs)s+Al — Fe + A1(NO3)3
VI. Onpenenure TUII Ipoliecca U CKOJIBKO dIeKTpoHoB (N) B HeM ydacTByeT Br'* — Br-

1) n=6, okucienue 2) N=6, BoccTaHoBJIcHHE 3) N=8, okucieHue 4) N=8,

BOCCTAHOBJICHHE

VII. Onpenemute X B mpomecce S* = S* + 2¢°
1) +4  2)+2 3)+6  4)-2
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VIII.  Onpenemare ne” B mporecce PbO>+4H +ne”
=Pb*+2H,0
)4  2)3 32  4)1

IX.  Onpenemare NH' B poriecce
Mn?*+2H20=MnO2+nH*+2¢
1) 3 2)2 3)1 4)4

X. Onpenemte NOH™ B poecce Si + NOH™ = SiOs%
+3H,0+4¢e
1)6  2)3 3)4  4)2

[IpaBubHBIEC OTBETHI BBIICICHBI sKHPHBIM IIPU(TOM.

KOHTpOJ’ILHble BOIIPOCHI.
l. Onpez[eJmTe, KaKyI pPOJIb OKHCJIUTCIIA WJIM/A BOCCTAHOBUTEIS - MOI'YT Urpartb B

peaKkorAX OKHCICHUA-BOCCTAHOBJICHHA cnez[y}oume qaCTHULbI:
1)PO4%, POs% 2)CI, CIO," 3)NO, NOs™ 4) S, SO2 5) Sn, SnOz

Il. CocTaBbTE 371€KTPOHHO-NOHHBIE YPABHEHUS B3aUMHOI0 IIPEBpAllleHUs YacTHULl (CM.

n. |) B kucioi,

HEUTpAJIbHOM U IIEJIOYHOM cpeaax.

[1l.  MeToaoM 37eKTPOHHO-MOHHBIX YPaBHEHHI COCTaBbTE ypaBHEHUE
peaKIvu:

1) NO2+H20—>HNO3+NO  2) Bro+H.O—HBr+HBrOs  3)
MnO2+KOH—KMnO4+Mn(OH);

4) HCIO3—HCI+HCIO4 5) P+H,0—H3PO3 + PH3

Onpenenure BO3MOKHOCTb CAMOIIPOU3BOJIBHOTO MPOTEKAHUSI PEAKITHH.

IIpuioxennue.
CTaH[[apTHI)IG HNOHHBIC TOTCHI ALl OKUCIIUTCIIbHO-BOCCTHAOBUTCIIBHBIX IIap 250C
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Oxkucauresb BoccranoBuresib ne ECo/B, B
K* K le -2,92
Na* Na le -2,71
Mn?* Mn 2e -1,18
Zn*t Zn 2e -0,76
Fe?* Fe 2e -0,44
Ni%* Ni 2e -0,25
Sn?* Sn 2e -0,14
Pb?* Pb 2e -0,13
2H* H> 2e 0
Cu?* Cu 2e 0,34
Br2* Br 2e 1,09
2BrO3+12H" Bra+6H20 10e 1,52
Jo 2J 2e 0,54
2JO3+6H,0 J2+120H" 10e 0,21
NO3+2H* NO2+H20 le 0,74
NO,+2H" NO+H20 2e 1,07
O +2H* H202 2e 0,68
H20,+2H* 2H.0 2e 1,78
MnO2+2H;0 Mn(OH)2+20H" 2e 0,5
Mn 4+2H.0 MnO2+40H" 3e 0,6
P+3H,0 PH3+30H" 3e -0,89
H3PO3+3H* P+3H20 3e -0,5
ClO3+6H"* CI'+3H20 6e 1,45
ClO4+2H* ClO3+H20 2e 1,19
S,0% 2S0%, 2e 2,01

IIpumep KOHTPOJIBLHOI PadOTHI
bamkupckuii rocy1apCTBEHHBIM YHUBEPCUTET

Kadenpa «Opranndeckoit 1 6M0OpPraHUYECKON XUMUM
KontposnbHas pabota 1
Bapuant Ne 1

1 Hexoropoe coenunenue coaepxut 90.3 % kpemuus u 9.7 % Bonopoaa. [lnoTHocTh ero nmapa
1o Bojaopony coctasiseT 31.9. Haiinure uctuHHyto GopMyily COEAMHEHHUS.

2. Hanumwurte B MONEKyIsIpHO-MOHHON (opme ypaBHeHUs ruiaposnnsza coad Na:SOsz u ykaxure
PEAKIIUIO €r0 BOJHOTO PacTBOPA.

3. MeTo10M 371EKTPOHHO-UOHHOT0 OanaHca nojoepute K03 UIMEHTHl B YPABHEHUH PEaKIMU:
NaClO 3 + MnO2 + NaOH = NaCl + Na2MnQ4 + H20

4. Tlpu cIUIaBICHMH TPUPOAHOTO U3BecTHsKa Maccoir 150 r ¢ okcumom kpemuus (1V)
oOpa3oBajicd CHJIMKAT Kanblus Maccod 145 r. Ompenenurte MaccoByr Jodi0 KapOoHaTa
KaJbLUS B IPUPOJHOM HM3BECTHSIKE.

5. Ilpu yBemmuennn TemmepaTypsl o 0 10 13 °C cxopocTs HekoTOpO# peakuun Boszpocna B 2,97
pasa. Uemy paBeH TemriepaTypHbiid Ko3dduuuent?

Kpurepun ouenku (B 6amnax) giass OPO:

- 0 6ayIIOB BBICTABIIETCS CTYIEHTY, €CIIM CTYJCHT HE UMEET Mpe/ICTaBlIeHus 00 00cykaaeMoM
BOIIPOCE;

- 1 Oast BbICTaBIISI€TCS CTYEHTY, €CIIU CTYJAEHT UMEeeT (hparMeHTapHble MpPeCTaBlIeHUs 00
00CyX1aeéMOM BOIIPOCE;
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-2 68..]1)13. BBICTABJIACTCA CTYACHTY, CCJIIM CTYACHT UMCCT HCIIOJIHBIC IPCACTABIICHUS 06
00CyX1aeMOM BOIIPOCE;

- 3 GaJu1a BBICTABIISIETCS] CTY/ICHTY, €CIIM CTYJICHT UMeeT C(hOPMHUPOBAHHBIC, HO COJICPIKALITHIEC
CYIIIECTBEHHBIC TIPOOECIIBI MPEACTABICHUS 00 00CYKIaeMOM BOTIPOCE;

- 4 Gata BBICTABIISIETCS CTY/ICHTY, €CIIH CTYJICHT UMeeT C(hOPMHUPOBAHHBIE, HO COJepKAIIIE
OTJIebHBIE TIPOOEIBI MIPeICTaBICHHs 00 00CYkK/1aeMOM BOIIPOCE;

- 5 6aJI0B BBICTABIISICTCS CTYJICHTY, €CIIA CTYICHT UMeeT c(hOPMHUPOBAHHBIC CHCTEMATHUCCKHE
IpeICTaBICHUS 00 00CYK/1aeMOM BOIIPOCE.

Kpurepun onenkn nias 3@0:
OreHka «3a4TEHO) BBICTABISIETCS CTYACHTY, €CJIM He MeHee 3 3aJau pelIeHO BEpHO;
OreHKa «HE 3aYTEHOY BBICTABIIACTCS CTYIEHTY, €CIIH CTYJCHT PELIMII BEpHO MeHee 3 3a/1ad.

4.3. PedTHHI-TIIIaH JUCHUILIMHBI

Peituar—nan JAUCHUIUIMHEBI ITPEACTABJICH B ITPUJIIOKCHUHA 2.

5. YuedHOo-MeTOoAMYECKOE M HH(POPMALIMOHHOE 00eceuyeHUue TUCIMTLINHBI

5.1. IlepeyeHb OCHOBHOI U 10TOJIHUTEIbHON y4eOHOM JINTepaTypbl, He00OX0AMMOM 1151

OCBOEHMS TUCIUIIHHBI
OcHoBHas JinTeparypa:

1. Yukwun, E.B. Xumus : yuednoe nocodue / E.B. Uukun. - Tomck, 2012. - 170 c. - ISBN 978-
5-4332-0034-0 ; [DnexTpoHHSIH pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=208956

2. Sl6mokoB, B.A. Xumus: ToiaydeHHE W TPEBpAIICHHE BEUICCTBA W DHEPTHHM : yUeOHOE
nocobue / B.A. f6mokoB. - Hmwkuuit Hosropox, 2010. - 190 c. : Tabxa., ui., cXemsl -
bubmuorp. B kH. - ISBN 978-5-8114-0829-0 ; [Dnextponnsiii pecypc]. - URL:

http://biblioclub.ru/index.php?page=book&id=427165

3. 3axapora, O.M. Opranundeckas xumusi: OCHOBBI Kypca : yueObHoe nocodue / O.M. 3axapona,
N.N. TlecroBa. - Hwxuuit Hosropon, 2014. - 89 c. : Tabn., un. - bubnuorp. B kH. ;

[DnexTponnsii pecypce]. - URL: http://biblioclub.ru/index.php?page=book&id=427643
JlonojiHUTeILHASA JIUTEpPaTypa:

CrnpaBoYHUK 110 XHWMHHU: OCHOBHBIC TIOHSATHS, TEPMHUHBI, 3aKOHBI, CXEMBbI, (OPMYIIBI,
CHpaBOYHBIN MaTepual, rpaduku : yaueoHoe nocobue / JI.H. biunos, U.JI. Ilepdunona, JI.B.
FOmamera, P.I'. UyBmisie. - Mocksa : [IpocmekT, 2015. - 156 c. - bubmuorp. B kH. - ISBN
978-5-392-16695-4 ; [DneKTpOHHBII pecypcl]. - URL:
http://biblioclub.ru/index.php?page=book&id=251659

OO6mas u Heopranudeckas xumus : yuebHoe nocodue / B.B. Jlenucos, B.M. Tananos, 1.A.
Henmncona, T.W. IpoBoBo3osa ; nox pen. B.B. Jleaucosa, B.M. Tananosa. - PocToB-Ha-
Hony : WsparensctBo «®enukcy, 2013. - 576 c. : wm, cxeMm., Tabmn. - (Bricmee
oOpa3oBanmue). - bubmuorp. B kH. - ISBN 978-5-222-20674-4 ; [DnexTpoHHBII pecypc]. -
URL.: http://biblioclub.ru/index.php?page=book&id=271598

Tuxonos, I'.Il. O6mas xumus : yuyedbnoe nocobue / I'.Il. Tuxonos. - Mocksa : AnpTaup,
2008. - Y. 2. - 323 c. : Tabn., wi. - bubnuorp. B kH. ; [DnekTpoHHbI pecypc]. - URL:
http://biblioclub.ru/index.php?page=book&id=430053

5.2. [lepeuenb pecypcoB HHGOPMANMOHHO-TEJIEKOMMYHHUKAIIMOHHOI ceTH «UHTEpHET»
U IPOrPpaMMHOI0 obecrneyeHusi, HeOOXOAUMBIX VIS OCBOCHU S JUCIHUNJIMHBI

1. DnextponHas 6ubnuorednas cucrema «2b bamlVy - https://elib.bashedu.ru/
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https://elib.bashedu.ru/

2. DnexkTpoHHas OuONIMOTEYHass cucTeMa «YHUBEPCUTETCKass OMOIMOTeKa OHJIAWH» -

https://biblioclub.ru/

3. DnekTpoHHas OMOIMOTEYHAs cUCTeMa u3aTeascTBa «Jlauby - hitps://e.lanbook.com/

4. DnexTpoHHbI Katanor bubmuoreku baml'y - http://www.bashlib.ru/catalogi/

5. Windows 8 Russian. Windows Professional 8 Russian Upgrade. Jlorosop Nel04 ot
17.06.2013 r. OLP NL Academic Edition. JTumensust 6eccpounasl.

6. Microsoft Office Standard 2013 Russian. {orosop Nell4 ot 12.11.2014 r. OLP NL
Academic Edition. JIunensus 6eccpounas.

6. MaTepuajibHO-TeXHUYeCKas 0a3a, HeOOX0AMMAasA ISl OCYyLeCTBJIEHUS

06pa3OBaTeHBHOFO nmpouecca mo TMCuuIJInHe

Haumenosanue Buo Haumenoeanue 06opyoosanus, npozpammHnozo
cneyuaiu3upoBaHHblx 3aHamuil obecneuenusn
ayoumopuil,
Kabunemoe,
Jaabopamopuil
1 2 3
1. yuebnasn ayoumopusn ons Jexkyuu Aynutopus Ne 310
npogedenus sanamuii | Ipakmuueck | YueOHas MeOelb, yueOHO-HAIsIHbIE TOCOOU, 1OCKA, MyIbTUMEIUA-
JIeKYUOHHO20 muna: | uezanamusn | npoekrop Mitsubishi EW230ST, skpan nacteHnsni ClassicNorma
aypuropus Ned05, 310, 311 | Jlabopamopn | 244*183
(XuMHYecKuii KopIryc) vle padomul Aynuropus Ne 311

2. yueonas ayoumopus 01

nposedenus 3anamuil
CeMUHAPCKO20 muna:
ayIUTOpUs Ne 228

(XUMUYECKUH KOPITYC).

3. yueonas ayoumopus o1
npoeedeHus Zpynnoevix u
UHOUBUOYAIbHBIX
koucynomayuii: 405, 310,
311 (xuMUYECKHiT KOPITYC)
4. yueonaa ayoumopusn ons
meKyuiezco KOHMpona u
nPOMENHCYMOUYHOU
ammecmayuu:405, 310,
311 (XuMHUECKHIA KOPITYC)

5.nomewenusn ons
CamocmoamenvHoll
pabompi: YUTAIBHBIA 3a]

402 (TymMaHUTapHBII
Kopiryc), ayautopus Ne 613
(TyMaHUTapHBIH KOPITYC)

VYuebHast mebenb, y4eOHO-HArJsIAHBIE HOCOOMsS, JOCKa, IPOEKTOP
Mitsubishi XD 600U, skpan ¢ snextponpuBogom Projecta 183*240cm
Mattewhite
Aynurtopusi Ne 405
VYuebHas mMeOeinb, y4eOHO-HAISIIHBIC TOCOOUS, TOCKA,MYJIbTHMEIHA-
mpoektop Mitsubishi  XD3200U, 3kpaH ¢ 3JEKTPOIPHUBOAOM
300*400cm SpectraClassic.
Aynutopus Ne 228
YueOHas MeOenb, yaeOHO-HATIIHBIC TTOCOOUS, TOCKA.
Crombl 1abopaTopHBIE
Cron-Moiika oquHapHas
Cros-Moiika ¢ CymHIKon
Mynstumeana npoexktop Acer P 1100 C DLP
Jocka ayautopHas
Cron 1eMOHCTpaIMOHHBII
HIxa¢ 3akpsrrerit IHIIK 315-1
HIxa¢ HIJI-1 13. IlIxad BBITSDKHON
Yuraabublii 3a1 402
YueOHast MeOelb, CTCH]I 110 MTOKAPHOH 0€30MaCHOCTH, MOHOOJIOKH
CTallMOHApHbIE — 5 1T, NpUHTEp — 1 WT., ckaHep — 1 wwT.
Aynutopus Ne 613
YueOHas Mebenb, JOCKa, MOHOOIIOK CTaIllHOHAPHBIH — 15 mIT.

IIporpamMHoOe oGecnieueHue
1. Windows 8 Russian. Windows Professional 8 Russian Upgrade.
Horosop Nel04 ot 17.06.2013 1.OLP NL Academic Edition.
JInuen3us 6eccpounast.
2. Microsoft Office Standard 2013 Russian. Jdorosop Nell4 ot
12.11.2014 r. OLP NL Academic Edition. JIuriensus Geccpounasl.

28



https://biblioclub.ru/
https://e.lanbook.com/
http://www.bashlib.ru/catalogi/

Ipuioxenue 1

MHWHOBPHAYKU POCCHUN

®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»
NHCTUTYT UCTOPUUN U T'OCYJAPCTBEHHOI'O VIIPABJIEHUA

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

JAUCHUITIIMHBI «XuMmusa» Ha 1 CEMECTP
OYHast

(bopma o0yueHust

Bua padorsl

O0BbeM TUCHUIIINHBI

O6mas Tpynoemkocts aucuuriinabl (3ET / wacos) 9/ 324
BT.4. 2 3ET / 72 vaca
1 cemecTp

Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTY C MPENOJIaBaTEIeM: 54,2
JIEKITUHA 18
MPAKTHYECKUX/ CEMHUHAPCKUX 18
1a00PaTOPHBIX 18

IpyTHX (TPyNIoBasi, MHIUBUIyalbHAsI KOHCYJIBTAIIUS U MHBIC BUIBI

yueOHOM NesATeNbHOCTH, MTPelycMaTpuBalolue padboTy 00yJaromxcs ¢ 0.2

npenoaasarenem) (PKP)

VYueOHbIX 4acOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatomuxcs (CP) 17,8

Y4eOHBIX 9acOB Ha MOJTOTOBKY K 0

sK3ameny/3auety/muddepennmpoannomy 3auery (Kontpon)

dopma KOHTPOJIS:
3a4eT 1 cemecTp
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®dopma TEeKyIEero
®opma U3yyeHus: MaTepUaloB: JEKIUY, OCHOBHAS 1 KOHTDOJIS
MPAKTUYECKHUE 3aHSTUS, CEMHUHAPCKUE IOTOHUTENbHAS YCIIeBAEMOCTH
No 3aHATHUS, JTaOOPAaTOPHBIE PabOTHI, e — 3aganus no § (KOITOKBHYMBL,
i Tema u conepxanue CaMOCTOsITENIbHAs PA00OTa U TPYLOEMKOCTS (B pEKOMEHTyeMas CaMOCTOSITENIbHOM KOHTPOTbHBIE
qacax) paboTte CTyACHTOB
CTyJeHTaM (HoMepa u3 paboThI,
CITHCKA) KOMITBIOTEPHbBIE
JIK [1P/CEM JIP CP TECTHI ¥ T.IL.)
1 2 3 4 ) 6 7 8 9
Moayns 1
1. [Ipeamer  xumwum. 2 2 2 2 OcH: 1-3 CamocrosiTeTbHOE KOHTpOJIbHAsI paboTa,
Baxwuenmume noHsatus u Jom: 1-3 U3y4EHUE TECTUPOBAHUE,
3aKOHBI XUMHUH. pEKOMEHyEMOM MACbMEHHBIN OITPOC,
OCHOBHOI1 U naboparopHas
OIIOJIHUTEIBHOMI paborta
JUTEPaTyphl
2. Crpoenue atoma u 2 2 2 2 OcH: 1-3 CamocrosiTeTbHOE KOHTpPOJIbHAsI paboTa,
nepuoANYecKas CHUcTeMa Jom: 1-3 U3y4eHUe TECTHUPOBaHUE,
AJIEMEHTOB .. PEKOMEH1yeMO IICBMEHHBIN OIIPOC,
Menpeneesa. OCHOBHOI1 nabopaTopHas
TOTIOJIHUTEIHHOMI paborta
JUTEPATYPHI
3. XuMuueckasi CBSI3b 2 2 2 2 OcH: 1-3 CamocrosiTeTpHOE KOHTpPOJIbHAsI padoTa,
Y CTPOCHHE BELIECTBA. Hom: 1-3 U3Yy4EHHE TECTUPOBAHUE,
PEKOMEHTyeMOi IIACBMEHHBINA OIIPOC,
OCHOBHOI1 nabopaTopHas
TOTIOJIHUTEIHHOMI pabora
JUTEPATYPHI
Mopyns 2
4. Baxneimme knacchbl 4 4 4 2 OcH: 1-3 CamocTosiTenbHOe KOHTpOJIbHas padoTa,
HEOPTaHWYECKUX Jor: 1-3 HW3Y4YECHHE TECTUPOBAHUE,
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BelecTB. OmnpeneneHue, pEeKOMEHTyeMOM MUCbMEHHBIN OIPOC,
COCTaB, HOMEHKJIATypa OCHOBHOH H nabopaTopHas
JOTIOTHUTEIHHON pabora
JUTEPATYPHI
XUMHYECKHE 2 2 2 4 OcH: CamocrosiTeTbHOE KOHTpPOJIbHAsI paboTa,
peaxuu u Hom: H3ydeHue TECTUPOBAHUE,
3aKOHOMEPHOCTH ux pEeKOMEHIyeMOi NUCHbMEHHBIN OIpoC,
MPOTEKAHUS. OCHOBHOM U nabopaTopHas
JIOTIOTHUTEIHHOU paboTta
JUTEPATYPHI
PactBopsI. 2 2 2 2 OcH: CamocrosiTenpHOE KOHTpOJIbHAS paboTa,
DIEKTPOTUTHYECKAS Hom: U3yUYCHHE TECTUPOBAHUE,
JUCOLIMALINS. PEKOMEHTyeMOM MUCHbMEHHBIN OIpocC,
OCHOBHOI1 U naboparopHas
JOTIOTHUTEIHLHOU paboTta
JUTEPATYPHI
OneKTponn3 4 4 4 3,8 OcHh: CamocTosiTenbHOe KOHTpOJIbHas padoTa,
pacTBOpOB. DIEKTPOIH3 Jom: M3ydeHHe TECTUPOBaHUE,
BOJIHBIX pacTBOpOB peKOMeH1yeMOoit HNUCbMEHHBIN OIpoc,
JJIEKTPOJIUTOB, OCHOBHOH H nabopatopHas
NPOTEKAIOIUX Yy Karojaa JIOTIOJTHUTEITbHON pabota
U aHoja. DJEKTPOJIU3 C JUTEpaTyphbl
pPacTBOPUMBIM aHOOM.
Bcero yacos: 18 18 18 17,8
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Ipuioxenue 1

MHWHOBPHAYKU POCCUN

®I'BOY BO «BAIIKUPCKUN TOCYJIAPCTBEHHBI YHUBEPCUTET»
NHCTUTYT UCTOPUUN U T'OCYJAPCTBEHHOI'O VIIPABJIEHUA

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

JAUCHUITIIMHBI «XHUMHA» Ha 2 CEMECTP
OYHast

(bopma o0yueHust

Bua padorsl

O0BbeM TUCHUIIINHBI

O6mas tpynoemkocts aucuuruinabl (3ET / gacoB) 9/ 324
B T.4. 3 3ET / 108 vaca
2 ceMecTp
Y4eOHBIX 4aCOB Ha KOHTAKTHYIO pabOTY C MPENOJIaBaTEIeM: 64,2
JIEKITUHA 16
MPAKTHYECKUX/ CEMHUHAPCKUX 32
1a00PaTOPHBIX 16
IpyTHX (TPYyNIoBas, HHIUBUyalbHas KOHCYJIBTALNS U MHBIC BUIBI
yueOHOM NesATeNbHOCTH, IPelyCMaTPUBAIOIIUE padOTy 00YJarOIIMXCs C 0,2
npenoaasarenem) (PKP)
VYueOHbIX 4acOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatomuxcs (CP) 43,8
Y4eOHBIX 9acOB Ha MOJTOTOBKY K 0

sK3ameny/3auety/muddepentupoannomy 3ayety (Konrpoin)

dopma KOHTPOJIS:
3a4eT 2 ceMecTp

32




_ ®dopma TEeKyIEero
dopma U3yueHHsI MaTepUAIIOB: JICKITUH, OCHOBHASL 1 KOHTPOTIA
MPAKTUYECKHUE 3aHSTUS, CEMHUHAPCKUE IOTOHUTENbHAS YCIIeBAEMOCTH
No 3aHATHUS, JTaOOPAaTOPHBIE PabOTHI, e — 3aganus no § (KOITOKBHYMBL,
i Tema u conepxanue caMmocCTosITeNIbHas paboTa U TPYJOEMKOCTH (B pEKOMEHTyeMas CaMOCTOSITENTbHOM KOHTPOTbHBIE
qacax) paboTte CTyACHTOB
CTyJeHTaM (HoMepa u3 paboThI,
CITHCKA) KOMITBIOTEPHbBIE
JIK [1P/CEM JIP CP TECTHI ¥ T.IL.)
1 2 3 4 5 6 7 8 9
Moayns 1
1. | [lepuonnueckuii 3aKoH 2 4 2 6 OcH: 1-3 CamocrosiTeTbHOE KOHTpOJIbHAsI paboTa,
JI.11. MeHaeneeBa. Hom: 1-3 U3y4EHUE TECTUPOBAHUE,
Bomopon. Crioco6b1 PEKOMEH1yeMOit MMCbMEHHBINA OIIPOC,
nonyueHusi, pusndeckue OCHOBHOI1 U naboparopHas
U XMMHYECKHE CBOWCTA, JOTIOJTHUTEIILHON pabora
pPUMEHEHUE. JUTEpaTyphbl
2. | I'anoreHsr. CriocoOsI 2 4 2 6 Ocn: 1-3 CamocrosiTenpsHOE KOHTpOJIbHAs paboTa,
noJty4eHusi, pusnyeckue Hor: 1-3 W3y4YCHUE TECTUPOBAHUE,
U XUMHYECKUE CBOMCTBA, peKOMeH1yeMOoit HNUCbMEHHBIN OIpoc,
MIpUMEHUEHNE OCHOBHOMU U nabopaTopHas
raJIorTeHOB U ux JIOTIOJTHUTEITBbHON pabota
COEIMHEHMI. JIMTEPATYPBI
3. | oarpynmna kuciaopoaa. 2 4 2 6 OcH: 1-3 CamocTosiTenbHOe KOHTpOJIbHas padoTa,
CnocoObl  mony4eHus, Hom: 1-3 U3y4YeHUe TECTUPOBaHUE,
¢duznueckue u peKOMeH1yeMOoi NUCbMEHHBIN OIpoc,
XUMHYECKHE CBOWCTBA, OCHOBHOH H nabopaTopHas
IpUMEHHEHUE JIOTIOJTHUTEITbHON pabota
AJIEMEHTOB  MTOJATPYIIITBI JUTEPATYPHI
KHCJIOpOAa u ux
COCTUHEHUN.
Monyisb 2
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[Toarpymnna a3ora. 4 OcH: CamocrosTenbHoe KOHTpOJIbHas padoTa,
CriocoObl  mosTyueHws, Hom: U3y4yeHUe TECTUPOBAHUE,
busnueckue u peKoMeHayeMon MCbMEHHBIN OIIpOC,
XUMHYECKHE CBOICTBa, OCHOBHOI1 U nabopaTopHas
pUMEHHEHUE JIONIOJIHUTEIbHON pabota
AJIEMEHTOB  IOATPYIIIBI JUTEPaATyphbl
a30Ta ¥ UX COEIMHEHUH.
[Monrpymnma yraepona. 6 OcH: 1-3 CamocrosTenbHOe KOHTpOJIbHAs padoTa,
CriocoObl  mostyueHws, Hom: 1-3 U3y4yeHHE TECTUPOBaHUE,
dusnueckue 31 pEKOMEHyEMOM MACbMEHHBIN OITPOC,
XMMHUYECKHE CBOWCTBA, OCHOBHOH U nabopaTopHas
IPUMEHUEHUE D3JIEMETOB JIOTIOIHUTEIBHON paborta
HOATrpYNIBl yriepoaa U JIUTEPATYpPHI
UX COCIMHEHHH.
[onrpymnmna oopa. 6 OcH: CamocrosTenbHoe KOHTpOJIbHas padoTa,
CriocoOb1  moNTy4deHws, Hom: U3y4eHUE TECTUPOBAHUE,
¢duznueckue u PEKOMEHTyeMOM IMCbMEHHBIN OIIPOC,
XUMHYECKHE CBOICTBa, OCHOBHOI1 naboparopHas
IPUMEHHUEHNE JIOTIOJTHUTEIbHON pabota
3JIEMEHTOB  MOATPYIIIBI JUTEpaTyphbl
0opa 1 UX COeAMHEHUH.
[IlenoyHO3eMeNbHBIE 4 OcH: CamocTosiTenbHOe KOHTpOJIbHas paboTa,
METaJIIIbI [Hom: U3Yy4YEHHE TECTUPOBAHUE,
PEKOMEH1yeMOi MACBMEHHBINA OIIPOC,
OCHOBHOI1 nabopaTopHas
TOIIOJIHUTEIBHOMN paborta
JUTEPaTyphl
[I{erouHbIE METAIITBI 5,8 OcH: CamocrosiTenpHOE KOHTpOJIbHAas padora,
[Hom: U3y4eHHE TECTUPOBAHUE,
PEKOMEH1yeMOit MMACBMEHHBIA OIIPOC,
OCHOBHOI1 U nabopaTopHas
JOTIOTHUTETFHOM pabora
JUTEPaATYyphl
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\ Bcero yacosB:

16

32

16

43,8

35



Hpunoxenne 1

MMHOBPHAYKH POCCHH .
OI'bOY BO «bAIIKHUPCKHUU I'OCY JAPCTBEHHbLIM YHUBEPCUTET»
NMHCTUTYT UCTOPUU U TOCYJAPCTBEHHOI'O VIIPABJIEHUA

COJEPXKAHUE PABOYEM ITPOI' PAMMBI

JUCHHUITIINHBI «XUMHA» Ha 3 CEMECTP
O4Hasn

tdhopma 00yueHus

Bua padorsl O0BeM TUCHUILINHBI
O6mas Tpynoemkocts nucturuinabl (3ET / gacoB) 9/ 324
B T.4. 4 3ET / 144 gyaca
3 cemecTp
Y4eOHbIX YacOB HAa KOHTAKTHYIO pabOTy C MpenoiaBaTesiem: 55,2
JIeKIUH 18
MIPAKTUYECKUX/ CEMHHAPCKUX 18
71a00paTOPHBIX 18
IpyTUX (TPYNIIOBasi, MHAUBUIYyaTbHAs! KOHCYJIBTAINS U MHBIC BUIBI
y4eOHOMU AesTeNbHOCTH, IPEeIyCMaTpUBAIOIIe paboTy 00y4arOIIUXCs C 1,2
npenojgasateneM) (PKP)
Y4eOHbIX 4aCOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatonmxcs (CP) 54
Y4eOHBIX 9acOB Ha IMOATOTOBKY K 348
sK3ameny/3auety/muddepenimpoBannomy 3auery (Kontporn) ’

dopma KOHTPOJIS:
JK3aMeH 3 cemecTp




) ®dopma TEKYIIEero
dopma U3yyeHHs] MaTEpUAIIOB: JIEKIUH, OcHOBHAS 1 KOHTDOTIA
MIPAKTUYECKHE 3aHATHSI, CEMUHAPCKHE T —— yCIIeBAEMOCTH
No 3aHATHUS, Ja0OPATOPHBIE pabOTHI, e — 3aganus 1o } (KOITOKBHY MBI,
/m Tema u conmepixanue caMoCTOsTeNIbHas paboTa U TPYJOEMKOCTH (B pEKOMeHTyeMast CaMOCTOATCIbHOU KOHTPOBHBIE
Jacax) paboTe CTyIeHTOB
CTyeHTaM (HoMepa U3 paboThI,
CITHCKA) KOMITbIOTEPHbBIE
JIK [TP/CEM JIP CP TeCTHI 1 T.1IL.)
1 2 3 4 ) 6 7 8 9
Monyis 1
1. | AnkaHbl. AJTKEHBI. 4 4 4 10 Ocn: 1-3 CamocrosiTenbHOe KOHTpOJIbHAsI paborTa,
ANKUHBL. ATKagueHEbl. Hom: 1-3 U3y4yeHue TECTUPOBAHUE,
PEKOMEHIyeMOU IIACBMEHHBIN OIIPOC,
OCHOBHOI U naboparopHas
JIOTIOJTHUTEIILHON pabora
JUTEPaTyphI
2. | Cruptel. DeHOITEL. 4 4 4 10 Ocn: 1-3 CamocrosiTenbHOe KOHTpOJIbHAsI paborTa,
Jom: 1-3 U3y4eHUE TEeCTUPOBaHUE,
PEKOMEHIyeMOU IIACBMEHHBIN OIIPOC,
OCHOBHOMH U nabopatopHas
JOIIOJIHUTEILHOM pabota
JTUTEPaTyphI
Moy 2
3. | Ampnernnsl. KeToHEL 2 2 2 10 Ocu: 1-3 CaMocTosSTEIbLHOE KOHTpOJIbHAsI paboTa,
Hom: 1-3 H3y4YEHHE TECTUPOBAHUE,
PEKOMEHIyeMOU MACBMEHHBIN OIIPOC,
OCHOBHOH U nabopatopHas
JOIIOJTHUTEILHOM pabota
JTUTEPATyPBI
4. | KapOoHOBBIE KHUCTIOTHI. 4 4 4 12 Ocn: 1-3 CamocrosTenbHOe KOHTpPOJIbHAsI paboTa,
Hom: 1-3 U3Yy4EHUE TECTUPOBAHUE,
PEKOMEHTyeMOU MMACBMEHHBIN OIIPOC,
OCHOBHOMH U naboparopHas
JTIOTIOJTHATEITLHOM pabora
JTUTEPATyPHI




AMUHBI. 4 4 4 12 OcH: 1-3 CamocrosTenbHOe KOHTpOJIbHAs padoTa,
Hom: 1-3 H3y4deHue TECTUPOBAHUE,
PEKOMEHIyeMOU IIACBMEHHBIN OIIPOC,
OCHOBHOH U nabopaTopHas
JIOTIOJTHUTEIILHON pabota
JUTEPATypBl
Bcero yacoB: 18 18 18 o4




IIpunoxenue 1

MHWHOBPHAYKHU POCCUU

®I'BOY BO «BAILIKMPCKUN IT'OCYJIAPCTBEHHBI YHUBEPCUTET»
NMHCTUTYT UCTOPUU U T'OCYJAPCTBEHHOI'O VIIPABJIEHUS

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

JTUCIUTUINHBI « XUMuUs» Ha 1, 2 cemecTp
3a04Hast

(hopma o0ydeHust

Buja paGorsl

O0BbeM JUCHUTLINHBI

O6mmas tpynoemkocth nucuumuivabl (3ET / gacoB)

9/ 324
BT.4. 5 3ET / 180 uaca
1, 2 cemectp

Y4eOHBIX YaCOB HAa KOHTAKTHYIO PabOTy C MPEIo aBaTesem: 26,7
JIEKIIUHT 8
NPAaKTUYECKUX/ CEMUHAPCKUX 10
71a00paTOPHBIX 8

npyrux (TpynroBasi, HHAUBUIYaIbHast KOHCYJIBTAIUS U UHBIC BUJIBI

y4e0HOM JIeATSIBHOCTH, MTPEIyCMAaTPUBAIOIIUE PA0OTy 00YJarOIIIXCS C 0,7

npenoaasaresieM) (OKP)

Y4eOHBIX 9YacOB Ha CAMOCTOATEIbHYI0 paboTy obydaromuxcs (CP) 149,3

Y4eOHBIX YaCOB Ha IOJIOTOBKY K 4

sK3ameny/3auety/mud deperiuporanaomy 3auery (KoHTpoIn)

dopma KOHTPOJIS:
3a4eT 2 CEMECTp




dopMa n3yyeHus MaTepUasoB: JICKIUH,

®dopma TEKYIIEero

OcHoBHas U KOHTPOJIA
MIPAKTUYECKHE 3aHATHSI, CEMUHAPCKHE T —— JCIIeBAEeMOCTH
No 3aHATHUS, Ta0OPATOPHBIE PabOTHI, e — 3aganus 1o } (KOITOKBHY MBI,
wn Tema u conepxanue CaMOCTOATENIbHAs PAO0OTa U TPYLOEMKOCTS (B peKOMEHIyeMast CaMOCTOSTEJILHOM KOHTPOTbHBIE
Jacax) paboTe CTyIeHTOB
CTyJeHTaM (HoMepa 3 paboThI,
CITHCKA) KOMITbIOTEPHbBIE
JIK [TP/CEM JIP CP TeCTBI H T.11.)
2 3 4 5 6 7 8 9
1. [Ipeamer  xumwum. 2 10 OcH: 1-3 CamocrosTenbHOe KOHTpPOJIbHAsI paboTa,
Baxwuelimme noHsTus u Hor: 1-3 A3Y4YEHHE TECTUPOBAHHE,
3aKOHBI XUMUHU. pPEKOMEH1yeMOn MUCBMEHHBIN OTPOC,
OCHOBHOH H nabopaTtopHas
JIOTIOTHUTEILHOM pabota
JUTEPATYPHI
2. Crpoenue atoma u 2 10 Ocn: 1-3 CamocrosiTenbHOe KOHTpOJIbHas paboTa,
NepUOINIecKasl CUCTEMa Hom: 1-3 U3ydeHHe TECTHPOBAHUE,
3JIEMEHTOB J.A. PEKOMEHIyeMOi MUCbMEHHBIN OMPOC,
Meneneesa. OCHOBHOM U nabopaTtopHas
JIOTIOJTHUTEBHON pabota
JUTEPATyPHI
3. XHUMHYECKasT  CBSI3b 2 10 OcH: 1-3 CamocrosTenbHoe KOHTpOJIbHas paboTa,
Y CTPOEHHUE BEIIECTBA. Hor: 1-3 M3y4YCHHE TECTUPOBAHUE,
pEeKOMEH1yeMOi MUCbMEHHBIN OIpOC,
OCHOBHOM U nabopatopHast
JIOTIOJTHUTEIBHON pabota
JUTEPATyPHI
4. Baxneimme knacchbl 2 10 OcH: 1-3 CamocrosTenbHoe KOHTpOJIbHas paboTa,
HEOPraHUYECKUX Hom: 1-3 U3y4EHUE TECTUPOBAHUE,
BemecTB. OnpeneneHue, pEeKOMEeH1yeMOoi MUCbMEHHBIN OIpOC,
COCTaB, HOMEHKJIATypa OCHOBHOH H nabopaTopHast
JIOTIOJTHUTEIHHON pabota
JUTEPATYPHI
5. XUMHUECKUE 2 10 Ocn: 1-3 CamocrosiTenbHOe KOHTpPOJIbHAsI paboTa,
peakuuu u Jom: 1-3 U3yueHHe TECTHPOBAHUE,




3aKOHOMEPHOCTHU Ux PEKOMEHYEMOM MMHUCBMEHHBIN OIPOC,

MPOTEKAHUS. OCHOBHOII U nabopatopHast
JIOTIOJTHUTEIILHON pabora
JUTEPaTyphl

6. PactBOpHI. 10 OcH: 1-3 CamocrosTenbHOe KOHTpPOJIbHAsI paboTa,
DNEKTPOIUTHYECKAS Hom: 1-3 U3Yy4EHUE TECTUPOBAHUE,
JUCOLIMALIUS. pPEKOMEH1yeMOn MMCBMEHHBIN OTpOC,

OCHOBHOH H nabopaTopHas
JIOTIOTHUTEIILHOM pabota
JUTEPaTyphl

7. DNeKTpoIH3 10 OcH: 1-3 CamocrosTenbHOe KOHTpPOJIbHAsI paboTa,
pacTBOPOB. JIEKTPOJIU3 Hor: 1-3 H3y4YeHue TECTUPOBAHUE,
BOJIHBIX pacTBOpOB pPEKOMEH1yeMOn MUCBMEHHBIN OTPOC,
AIIEKTPOJIUTOB, OCHOBHOH H nabopaTopHas
MPOTEKAIOIIUX Yy KaToja JOTIOTHUTEITLHOM pabota
U aHojAa. DJEKTPOIH3 C JUTEpPaTyphl
pPacTBOPUMBIM aHOJIOM.

8. | Ilepuonmueckuii 3aKOH 10 OcH: 1-3 CaMocTosiTenbHOe KOHTpOJIbHAs padoTa,
JI.11. MeHaeneeBa. Hom: 1-3 U3y4EHUE TECTUPOBAHHUE,
Bomopon. Crioco6s1 PEKOMEHTyeMOM MUCbMEHHBINA OTIPOC,
HoJy4eHus, pu3ndeckue OCHOBHOH U nabopaTopHas
U XMMHYECKHE CBOWCTA, JIOTIOJTHUTEITLHON pabota
pUMEHEHHE. JUTEPaTypHl

9. | l'anorewns!. CriocoOsl 10 OcH: 1-3 CamocrosTenbHoe KOHTpOJIbHas paboTa,
noJsiyueHusi, pusnueckue Hom: 1-3 U3y4YEHUE TECTUPOBAHUE,

U XUMHYECKUE CBOMCTBA, pEeKOMEH1yeMOi MUCbMEHHBIN OIpOC,
MIpUMEHUEHNE OCHOBHOM U nmabopaTopHas
raJJoreHoOB U ux JIOTIOJTHUTETBHON pabota
COEIMHEHMI. JIUTEPATYpPBI

10. | Iloarpynmna kuciaopoaa. 10 OcH: 1-3 CamocrosTenbHoe KOHTpOJIbHas padoTa,
CnocoObl  mony4eHus, Hom: 1-3 N3y4YeHUe TECTUPOBAHUE,
dusnueckue u pEeKOMEeH1yeMOoi MUCbMEHHBIN OIpOC,
XUMHYECKHE CBOWCTBA, OCHOBHOH H nabopaTopHast
NpUMEHHEHUE JIOTIOJTHUTEIIbHON pabota




JJIEMEHTOB  IOATPYIIIIbI

JUTEPaTyphl

KHCIIOpOAa u ux
COCIMHEHU.

11. | Ioarpynma azora. 10 OcH: 1-3 CamocrosTenbHOe KOHTpOJIbHAs padoTa,
CnocoObl  TOJTy4eHHUS, Hom: 1-3 M3y4YCHHE TECTUPOBAHUE,
dusnueckue U PEKOMEHYEMOM MMUCbMEHHBIN OIPOC,
XMMHUYECKHE CBOWCTBA, OCHOBHOH U nabopaTopHas
pUMEHHECHUE JIOTIOJTHUTEIHHON pabora
JJIEMEHTOB  MOJArPYIIIBI JUTEpaTyphl
a30Ta ¥ UX COEIMHEHUH.

12. | Iloarpymma yriaepona. 10 OcH: 1-3 CamocrosTenbHOe KOHTpPOJIbHAsI paboTa,
CriocoOb1  moNTydeHws, Hom: 1-3 U3ydeHHe TECTHPOBAHUE,
duznueckue u pEKOMEHyeMOM IUCbMEHHBIH OIpOC,
XUMHYECKHE CBOWCTBA, OCHOBHOH H nabopaTopHas
IPUMEHHEHUE 3JIEMETOB JIOTIOJTHUTEIbHON pabota
HOATPYINIBI yriiepoaa u JUTEPATyPHI
UX COCIUHEHUH.

13. | oarpymnma oopa. 10 OcH: 1-3 CamocrosTenbpHOe KOHTpOJIbHAs padoTa,
CriocoObl  mostyueHwus, Hom: 1-3 U3yueHHe TECTUPOBAHUE,
dusnueckue 31 PEKOMEHYEMOM MMUCHbMEHHBIN OIpOC,
XMMHUYECKHE CBOWCTBA, OCHOBHOH U nabopaTopHas
pUMEHHECHNE JIOTIOJTHUTEITLHON pabota
JJIEMEHTOB  MOJATPYIIIIBI JUTEPaTypHl
0opa U UX COeUHEHUHN.

14. | IlenouHo3emenbHbIE 10 OcH: 1-3 CamocrosTenbHoe KOHTpOJIbHas paboTa,
METaJUIBI Hor: 1-3 A3Y4YEHHE TECTUPOBAHHE,

pEeKOMEH1yeMOi MUCbMEHHBIN OIpOC,
OCHOBHOM U nabopatopHast
JIOTIOJTHUTETBHON pabota
JIUTEPATyPHI

15. | HlenouyHble MeTANIIBI 9,3 OcH: 1-3 CamocrosTenbHoe KOHTpOJIbHas padoTa,

Hom: 1-3 U3yYCHUE TECTUPOBAHUE,

pEeKOMEeH1yeMOoi MUCbMEHHBIN OIpOC,
OCHOBHOM U nabopatopHast
JIOTIOJTHUTEIIbHON pabota




JIUTEPATypPhI

Bcero yacos:

10

149,3




Hpunoxenne 1

MHWHOBPHAYKU POCCUA

®I'BOY BO «BAIIKUPCKUN T'OCYJIAPCTBEHHBI YHUBEPCUTET»
NMHCTUTYT UCTOPUU U T'OCYJAPCTBEHHOI'O VIIPABJIEHUA

COJEPXKAHUE PABOYEM ITPOT PAMMBI

JUCHUIUIMHBI «XUMUsI» Ha 3, 4 cemecTp

3a04Has

thopma 00yueHus

Bua padorsl

O0BbeM TUCHUILINHEBI

O6mas TpynoemkocTs nucturuinabl (3ET / gacoB) 9/ 324
B T.4. 4 3ET / 144 yaca
3, 4 cemectp
Y4eOHbIX YacOB Ha KOHTAKTHYIO pabOTy C MpenoiaBaresiem: 17,7
JIEKIIUH 6
MIPAKTUYECKUX/ CEeMHUHAPCKUX 6
71a00paTOPHBIX 4
IpyTUX (TPYNIIOBasi, MHIUBUAYyaTbHAs! KOHCYJIBTAINS U MHBIC BUIBI
y4eOHOU AesTeNbHOCTH, IPEeIyCMaTpUBAIOIIe pabOTy 00y4arOIIUXCS C 1,7
npenojgasateneM) (PKP)
Y4eOHbIX 4aCOB Ha CAaMOCTOSITENIbHYIO paboTy oOyuatonmxcs (CP) 118,5
Y4eOHBIX 9acOB Ha MOJATOTOBKY K 78

sK3ameny/3auety/muddepenimpoBannomy 3auery (Kontporn)

dopma KOHTPOJIS:
9K3aMeH 4 ceMecTp




dopMa n3yyeHus MaTepUasoB: JICKIUH,

®dopma TEKYIIEero

OcHoBHas U KOHTPOJIA
MPAKTUYECKHUE 3aHATHS, CCMHHAPCKHEC OTIOHATE b HAS YCIIeBASMOCTH
No 3aHsTHSL, Ja00paTopHble paboThI, HTEPATYDA, 3anaHus 1o } (KOITOKBUYMEL,
wn Tema u conepxanue caMoCTOsTeNIbHas paboTa U TPYJOEMKOCTH (B peKOMEHIyeMast CaMOCTOSITEIILHOM KOHTPOIbHbIE
Jacax) paboTe CTyIeHTOB
CTyJeHTaM (HoMepa 3 paboThI,
CIIHCKA) KOMITbIOTEPHBIE
JIK [TP/CEM JIP CP TCTHL H T.1IL)
2 3 4 5 6 7 8 9
1. | AnkaHbl. AJTKEHBI. 2 2 24 OcH: 1-3 CamocrosTenbHOe KOHTpPOJIbHAsI paboTa,
AJNKUHBI. AJTKaIUEHBI. Hor: 1-3 M3y4YCHHE TECTUPOBAHUE,
PEKOMEHTyeMOM MUCHbMEHHBIN OIPOC,
OCHOBHOM H naboparopHas
JIOTIOJTHUTEIIbHOM pabota
JUTEPATYPHI
2. | Couptsl. DeHONbI. 2 24 Ocn: 1-3 CamocrosiTenbHOe KOHTpOJIbHas paboTa,
Hom: 1-3 U3ydeHHe TECTHPOBAHUE,
PEKOMEHTyeMOM MUCHbMEHHBIN OIPOC,
OCHOBHOM H naboparopHas
JIOTIOJTHUTEBHON pabota
JUTEPATyPHI
3. | Anpaernasl. KeToHEL 2 24 Ocu: 1-3 CaMocCTOITENbEHOE KOHTpOJIbHas paboTa,
Hom: 1-3 U3ydeHHe TECTHPOBAHUE,
pEeKOMEH1yeMOi MUCbMEHHBIN OIpOC,
OCHOBHOM U nabopatopHast
JIOTIOJTHUTEIBHON pabota
JUTEPATyPHI
4. | KapOOHOBBIE KUCIIOTHI. 2 24 OcH: 1-3 CamocrosTenbHoe KOHTpOJIbHas paboTa,
Hom: 1-3 U3yYCHUE TEeCTUPOBAHUE,
pEeKOMEeH1yeMOoi MUCbMEHHBIN OIpOC,
OCHOBHOI U nabopatopHast
JIOTIOJTHUTEIHHON pabota
JUTEPATYPHI
5. | AMHHBL 2 2 2 22,5 Ocn: 1-3 CamocrosiTenbHOe KOHTpPOJIbHAsI paboTa,
Jom: 1-3 U3yueHHe TECTHPOBAHUE,




PEKOMEHIyeMOU
OCHOBHOH U
JOTIOJTHUTEITLHOM
JIUTEPATYPBI

MMHUCBMEHHBIN OIPOC,
nmabopaTopHas
pabota

Bcero yacosn:

118,5




(Ha3BaHUE MUCIUIUIMHEI COTTIACHO pabodeMy ydeOHOMY IIJIaHy)
20.03.01 «TexnochepHas 6€30aCHOCTHY

CIIeUaTIbHOCTh
kypc 1, cemectp 1

XUAMUS

[Tpunoxenue No 2

Buabl yueOHoii 1eATEIbHOCTH bam 3a Yucno bannet
CTY/IEeHTOB KOHKpETHOE | 3aJjaHuii 3a | Munum | Makcum
3aJlaHne CEMECTP | aJbHBINA | aJIbHBIN
Monayas 1
Texkymuii KOHTPOJIb 24
JlaGopaTopHas pabora 2 2 0 4
ITrucbMEeHHBIH OTTpOoC 5 4 0 20
PyGe:kHblii KOHTPOJIb 30
KontponbHas padora 5 4 0 20
TectupoBanue 10 1 0 10
Bcero 0 54
Moayan 2
Texkyuuii KOHTPOJIb 26
JlaGopaTopHas pabota 2 3 0 6
ITucpMeHHBIi onpoc 5 4 0 20
Py0e:xHbli KOHTPOJIb 20
KonTtponbHas pabora 5 2 0 10
TecTupoBanue 10 1 0 10
Bcero 0 46
IoompurenbHbIe 6aJIBI
1. I[TyOnukanus crarei 5 1 1 5
2. Yyactue B KOH(EpeHIINH 5 1 1 5)
Bcero 10
ITocemaemocTs (0271161 BHIYUTAKOTCSH U3 00111eli CyMMBbI HAOpPaHHBIX 0aJ1JI0B)
1. Tlocernenre TEKIMOHHBIX 3aHITHIA -6 0
2. Tlocemienne 1a00paTOPHBIX 3aHATHH -10 0

HNTOroBb1ii KOHTPOJIbL

1. 3auer




[Tpunoxenue No 2

Xumus
(Ha3BaHUE MUCIUIUIMHEI COTTIACHO pabodeMy ydeOHOMY IIJIaHy)
CIIEeLIMATIBbHOCTD 20.03.01 «TexnochepHas 6€30MaCHOCTHY
Kypc 1, cemectp 2
Buabl yueOHoii 1eATEIbHOCTH bam 3a Yucno bannet
CTY/IEeHTOB KOHKpPETHOE | 3a1aHuii 32 | MuauMm | Makcum
3aJlaHne CEMECTP | aJbHBINA | aJIbHBIN
Monayas 1
Texkymuii KOHTPOJIb 24
JlaGopaTopHas pabora 2 2 0 4
ITrucbMEeHHBIH OTTpOoC 5 4 0 20
PyGe:kHblii KOHTPOJIb 30
KontponbHas padora 5 4 0 20
TectupoBanue 10 1 0 10
Bcero 0 54
Moayan 2
Texkyuuii KOHTPOJIb 26
JlaGopaTopHas pabota 2 3 0 6
ITucpMeHHBIi onpoc 5 4 0 20
Py0e:xHbli KOHTPOJIb 20
KonTtponbHas pabora 5 2 0 10
TecTupoBanue 10 1 0 10
Bcero 0 46
IoompurenbHbIe 6aJIBI
1. I[TyOnukanus crarei 5 1 1 5
2. Yyactue B KOH(EpeHIINH 5 1 1 5)
Bceero
ITocemaemocTs (0271161 BHIYUTAKOTCSH U3 00111eli CyMMBbI HAOpPaHHBIX 0aJ1JI0B)
3. Ilocemenne NEKIIMOHHBIX 3aHATHI -6 0
4. Tlocemenue 1a00paTOPHBIX 3aHATHH -10 0
HNTOroBb1ii KOHTPOJIbL
1. 3ager | | | |




(Ha3BaHME MUCHIMILIMHBI COTJIACHO paboueMy yuyeOHOMY IIJIaHYy)
20.03.01 «TexnochepHas 6€30MaCHOCTE)

CIEIUAILHOCTD
Kypc 2, cemectp 3

PeliTHHT — IIAH AMCHUIIJIMHLI

XUMUS

Buabl yueOHO# 1eATeJIbHOCTH Bann 3a Yucio banasr
CTY/IEeHTOB KOHKpEeTHOE | 3a/aHuii 32 | Munum | Makcum
3a/laHue CEMECTpP | aJbHBIN | AJbHBIN
Moayas 1
Tekymuii KOHTPOJIb 19
JlaboparopHast pabota 2 2 0 4
ITucbMeHHBIi onpoc 5 3 0 15
Py0ekHblii KOHTPOJIb 15
KonrponbHas pabora 5 1 0 5
TecTupoBanue 10 1 0 10
Bcero 0 34
Moayas 2
Texymmii KOHTPOJIb 21
JlaboparopHast pabota 2 3 0 6
ITucbMEeHHBIH OTTpoC 5 3 0 15
Py0e:xHbIii KOHTPOJIb 15
KontponbHas pabora 5 1 0 5
TectupoBanue 10 1 0 10
Bcero 0 36
IoompureabHbie 0B
1. ITyGnukanus craren 5 1 1 5)
2. Yyactue B KOH(epeHIINH 5 1 1 5
Bcero 10
IocemaemocTh (0a/1J1b1 BBIYMTAKTCH M3 001el CYMMBbI Ha0paHHBIX 0aJ1J10B)
5. Ilocenienue JIEKIMOHHBIX 3aHITHI -6 0
6. Ilocemenne 1a00paTOPHBIX 3aHATHHA -10 0
HTOroBbiii KOHTPOJIb
1. DKk3amen | 10 | 3 0 30




