MuHMCTEPCTBO Hayku 1 Bbicllero obpasoBaHusa Poccuiickon ®enepaumm

henepanbHoe rocyiapcTBeHHOe BroaKeTHOE 0bpasoBaTenibHOE yUpexaeHue Bbicllero obpasoBaHusi
«CaHkT-NeTepbyprckuin rocyaapCcTBeHHbIN YHABEPCUTET NPOMbILLSIEHHbLIX TEXHONOMMM U au3amHa»
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A.E. PyanH
s < ottt «30» __uioHg 2020 ropa
PABOYAA NMPOIrPAMMA ONCLUUMIINHDI
b1.B.AB.1.2 Pusnyeckasa XMmMns pacTBOPOB HEINTIEKTPOSIUTOB
(uHdekc ducyunnuHsbl) (HaumeHosaHue AucyurniuHsi)
Kadenpa: 44 TeopeTnyeckon 1 NPUKNagHON XMMUK
Koo (HaumeHosaHue kaghedpeni)
Hanpasnenue nogrotosku: 04.06.01 XviMnyeckue Haykm
HanpaBneHHoCTb
nporpammbl:  Pramyeckast Xummns
YpoBeHb 06pasoBaHus :  NOArOTOBKA KaApoB BbiCLIEN KBanudukalmm
MnaH y4ye6HoOro npouecca
CocTaBnsioLmMe y4eGHOro npoLiecca Ouroe Ouro-3aouHoe 8aoqHoe
e y pou oby4yeHune oby4yeHne oby4yeHune
Bcero 180 180
KomTakTHas paGoTa AyauTOpHbIE 3aHATUS 63 54

obyuvatoLmxcs ¢ npenogasarternem Nekumnn 21 21
no BuAam y4yebHbIx 3aHATUIA

1 camocTosTenbHas paboTa
obyyvarouxcs [MpakTnyeckune 3aHaTMA 42 42

(yachbr)

JlaGopaTtopHble 3aHATUA

CamocTosTensHas paboTa 117 117

MpomexyToyHas aTTecTaums

Ok3ameH
DopMbl KOHTPORSA MO Kypcam 3avet 3 3
(Homep kypca) KoHTponbHasi paboTa (3/0)

KypcoBow npoekT (paboTta)

O6wWwas TpyaoeMKOCTb AUCLMMIUHBI (3a4eTHbe eauHULbI) 5 5

®opma oByueHus: PacnpepeneHuve 3a4eTHbIX €4UHUL, TPYA0EMKOCTU N0 CEMECTpaM
1 2 3 4 5 6 7 8 9 10
OuyHas 5
OuyHo-3a04Has
3aoyHas 5

CaHkTt-lNeTepbypr
2020



Paboyas nporpamma cocTaBneHa B COOTBETCTBUN C (hefieparnbHbIM FOCYAapCTBEHHbLIM
obpasoBaTernbHbIM CTaH4APTOM BhICLLEro 0Opa3oBaHust
Mo COOTBETCTBYHOLLEMY HanpaBreHno NoaroToBKK

Kadenpa TeopeTnyeckomn n npuknagHom Xmummm
(HaumeHosaHue kaghedpsbl)

Kadenpa paspaboTumk

3aBeaytoLumii kadpeapom
T unX: Hosocenos H..

(®.1.0. 3asedyrouwjezo, nodnuck)

CornacoBaHo

MeTtoaunyeckun otaen:

(®.1.0. compydHuka omdena, nodnuck, dama)
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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMIINHbI

1.1. MecTo npenogaBaeMomn AUCLMNNUHbI B CTPYKType obpa3oBaTesibHON NporpaMmmbli

basoBas I:l ObsnasartenbHas I:I JononHuTtensbHo
Brok 1: ABNAeTCA hakynbTaTuBOM
BapuatusHasg Mo BbIGOPY

1.2. Uenb aucumnnuHbl

e dopmMupoBaTb KOMMNETEHUMW Yy acnvMpaHTa B YMEHUM CO3HATENbHO  OCYLWECTBNATL M yNpaBnsTb
XUMUYECKMMU U TEXHOSOTMYECKMMI NPOLIECCaMM; UCMONb30BaTb 3HAHMS PU3NYECKON XUMUM PacTBOPOB
HEeaneKTPONUTOB A5l HAYYHOW U Nefarornyeckon esTenbHOCTU.

o dopMMpOBaHME TBOPYECKOrO MbILNEHUs, obbeanHeHue yHOAMEHTanbHbIX 3HAHUA OCHOBHbIX
3aKOHOB U CBOWCTB pacTBOPOB HEJANEKTPONUTOB, C mnocnegywouwen obpaboTtkon u  aHanu3om
pe3ynbTaTtoB UX UccneaoBaHus.

e (dopMMpPOBaHWE HAaBBLIKOB CaMOCTOSITENIbHOIO 3KCMEPUMEHTANbHOTO U TEOPETUYECKOro WU3ydeHust
CBOWNCTB pacTBOPOB HE3NEKTPOSINTOB.

1.3. 3agaum gucumnnuHbl

e Uccnegosatb M 06BACHUTL 3aKOHOMEPHOCTEW MOBEAEHMS PacTBOPOB HEANEKTPONMTOB (peLleToqHbIe
Teopun, perynsipHbie u atepMasbHble pacTBOpbl) C LENb0 NOHMMaHUA MEXYACTUYHBIX B3aMOLEWCTBUN B
HUIX.

e OBnageTb TEOPETUHECKMMU U SKCMEPUMEHTANBHLIMU (PU3NKO-XMMUYECKMMN MeToaaMu ANs PeLleHust
3agad npodeccnoHanbHOM HanpaBeHHOCTH.

1.4. NepeyeHb NNaHMpPyeMbIX pe3ysibTaTOB 00y4YeHUs MO AUCLUNIINHE, COOTHECEHHbLIX C

nJflaHUpPyeMbiMUN pe3ynbTaTaMn OCBOEHUsi o6pa3oBaTesibHOW NporpamMmbl

Kon OTan goopmMMpoBaHus
KOMMeTeHLMN dopmMynupoBka KOMMNETEHL MK
nepsbIn
YK-5 CNocoBHOCTL MMaHMpoBaThk U pellaTb 3adadvM CoOCTBEHHOro
Npo¢eccrnoHanbHOro 1M MMYHOCTHOTO Pas3BUTUsE

MnaHupyemble pe3ynbTaTthl 06y4YeHus
3HaTb:

1) OCHOBbI OpraHN4eCcKon U PU3NYECKON XMMUK
2) OCHOBHbIE 3aKOHbI MEXANCLMNINHAPHBLIX AUCLUNANH

YmeTb:

1) KpWUTUYECKM aHaNM3NPOBaTb COBPEMEHHbIE HayYHble AOCTUXEHNS

2) Mcnonb3oBaTh 3HaHWUS MO PU3NYECKOWM XMMUM PACTBOPOB HEINEKTPONUTOB AN PELLEHUs
KOHKPETHbIX NpodeccrMoHarnbHbIX 3agay (pektedukauns, MeTannyprus — 3KCTPaKUms HYXKHbIX
3MNeMeHTOoB 13 nopog v ap.)

Bnapets:

1) HaBblkamK peLleHUst UccnenoBaTenbCKUX M NPaKTUYECKMX 3agay
2) HaBblkaMMW UCMOMb30BaHWSA 3HAHUI AN PeLeHns 3a4a4 B MeXAMCLMNIMHAPHbBIX 06nacTsx

MK-1 CnocobHOCTb K KpUTUYECKOMY aHanmay 1 OLEeHKE COBPEMEHHBIX nepBsbIit

Hay4HbIX DOCTWXKEHWI, reHepnpoBaHMIO HOBbIX naen npu
peLleHnn nccnegoBartesibCKUX U NpakTn4eCckunx 3agad

MnaHupyemblie pe3ynbTaTbl 00y4YeHus
3HaTb:

1) coBpeMeHHOe COCTOsIHME Hayku B 06racTi (on3nYeckoin XMMnM pacTBOPOB HEANEKTPONIUTOB
2) 1Cnonb3oBaTb 3HaHWSA PU3NYECKON XMMUM PacTBOPOB HEANEKTPONMTOB AN y4acTUsi B Hay4YHbIX
KOH(EePEHUMSAX PasfNYHOrO YPOBHS

YmeTb:

1) npencTaBnATb pe3ynbTaTthl, NONTYYEHHbIE B UCCIEA0BAHUAX B BUAE HAYYHbIX OTYETOB, NyGrvKauui
1 OOKagoB
2) pewaTtb HayyHble U Hay4HO-0Opa3oBaTerbHbIe 3a4aun

Bnapets:

1) HaBblkamy y4acTusi B paboTe poCCUMCKUX U MEXOYHAPOAHbLIX UCCNEAOBATENBCKMX KOMMEKTUBOB MO
PELLEHUNIO HAaYYHbIX N Hay4YHO-0Bpa3oBaTenbHbIX 3aay

2) HaBblKamu NOCTaHOBKW 3a[ia4u U MOMyYeHUs1 KOHEYHOTO pe3ynbTaTa UCCreaoBaTENbCKO
[esiTeNbHOCTU ¢ Hambornblueh pe3ynbTaTUBHOCTbIO

POa
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1.5. AncumMnnuHbl (NPaKkTUKK) obpa3oBaTenbHON NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo

chopMupoBaHue KOMNeTeHLMN, yKa3daHHbIX B n.1.4:
e [leparornyeckas ncuxonorus (YK-5)

2. COOEPXAHUE ANCLUIMIIUHDbI

O6bem (4achl)
HaumeHoBaHwWe 1 conepxaHue oS .88 88
y4ebHbIX Moayneit, Tem 1 hopM KOHTpOns % 0| g 9 30
o3| °cgd o
o ®g ®o0
YyebHbIn Mmoaynb 1. OCHOBHbIE TeopeTUYeckue npeacTaBrneHus
Tema 1. TepmoauMHamuka pacTBOPOB HE3NEKTPONUTOB: (MYHKUMU CMELLUEHUS |
n30bITOYHbIE (PYHKUMK. BO3MOXHOCTM KanmopvMeTpuU4ecKoro wusmepeHus Tennot | 16 16
CMELLEHMS N UX pacyer.
Tema 2. PelueTo4yHble TEOpUM pPacTBOPOB, MX BO3MOXHOCTWU WCMONb30OBaHUSA AN
pacyeTa TepMOAMHAMMUYECKUX (PYHKLMIA CMELUEeHUA MNPOTOHHbIX M anpOTOHHbIX | 18 18
OMHaApPHbIX CUCTEM.
Tema 3.perynsdpHble © arepmarnbHble pacTBopbl. WX TepmoavHamunyeckas 18 18
XapakTtepucTuka: sHeprus [mb6ca, sHTponus, TennoTa CMELLEHMS.
TeKywWwmn KOHTpOnb 1 YCTHbIN Onpoc 2 2
Y4eOHbI Mogynb 2. Accoumaumns B pacTBopax HE3MEKTPOnMToB
Tema 4. AccounmnpoBaHHble pacTBOpbIl. YCroBus o6pasoBavHV|;| cMmecen no usmko- 18 18
XUMWUYECKMM XapaKTepucTukam MHAMBUAYaNbHbIX XUAKOCTEN.
Tema 5. Xugkune kpuctannbl. Xapaktepuctuka u (U3NKO-XMMUYECKME CBOMWCTBA 18 18
KOMMOHEHTOB NPUrogHbIX Anst o06pasoBaHns XMAKUX KPUCTaNIoB.
Tema 6. Teopusa abcopbumn. Bo3amMOXHOCTU M3BMEYEHNST KOMMOHEHTOB M3 CMECEN.
O6ocHoBaHne abcopbupytolierr cnocobHOCTM KugkocTen UINKO-XMMUYeckumn | 18 18
MeToAaMu..
TeKyLWMN KOHTPOIb 2 YCTHbIN ONpoc 2 2
Y4ye6HbI MoAyIb 3. YNCNEHHbIN 3KCNEPUMEHT
Tema 7. YucneHHble mMeTodbl B TEOpMM peLlleTouHbIXx mogenen. KomnbioTepHoe
MogenupoBaHue cuctem, Heobxoanmbln Habop (PU3NKO-XUMUYECKUX XapakTepucTuk | 16 16
ANnsi MOAENUPOBaHMS 1 NocreayrLlero pacyeTa.
Tema 8. KBaHTOBO-XMMMYECKME pacyeTbl MEXMOIEKYNSPHbIX B3aMMOLENCTBUI Ans
pacTBOPOB HeanekTponuToB. [lapameTpbl WHAMBMAOYANbHbLIX >XuAKocTen U ux | 18 18
XapaKTEPUCTUKN.
Tema 9. JKcnepuMeHTarnbHble uccrnefoBaHus Tennot cMewenms | q 18
KaropumeTpnuyYeckuM MEeTOAOM: SK30TEPMUYECKME CUCTEMbI U IHOOTEPMUYECKHE. .
TeKyLlnin KOHTPOIb YCTHbIN ONPOC 2 2
lMpomexyTo4yHasa aTTecTauua Nno AUCUUNInHe 3a4eT 18 18
BCEIO: | 180 180
3. TEMATUYECKUWU NNAH
3.1. Nekuun
Homepa OuyHoe 06yyeHne O4HO-3a04HOE 06yyeHMEe 3ao4yHoe oby4yeHne
uaysaembxTeM | it | ey | ocoweeroa | (mew) | coweomps | (e
1 3 2 3 2
2 3 2 3 2
3 3 2 3 2
4 3 2 3 2
5 3 2 3 2
6 3 2 3 2
7 3 4 3 4
8 3 2 3 2
9 3 3 3 3
BCEIO: 21 21

POa
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3.2. MpaKkTuyeckne n ceMMHapcKkue saHATUSA

Homepa H O4yHoe 06y4yeHne QuHo-3804HOE 3aoyHoe oby4yeHune
U3yJaeMbIX aVIMeHOBaHVIev obyyeHue
TeMm 1 bopma 3aHATUN Homep O6bem Homep O6bem Homep O6bem
cemecTtpa (yachbl) cemecTpa (4achbl) cemecTtpa (4achbl)
PyHKLUN CMELLEHNS U
1 N30bITOYHbIE PYHKLIMK 3 4 3 4
2 McnonbaoB%HmenonomeHmﬁ 3 6 3 6
peLleToYHON TEOpWM PacTBOPOB
Bo3amoxxHOCTU HaxoXaeHust 3 3
AnspacTBoOpoB
3 HESNEeKTPONUTOB SHEepPrun 4 4
'mb6ca, aHTponuK 1 TennoT
CcMeLleHns
4 AccoummnpoBaHHbIe pacTBOpbI 1 3 4 3 4
UX XapaKTepUCTUKK
5 YKngkokpuctannuyeckme 3 4 3 4
CUCTEMbBI U UX MPUMEHEHUe
6 Abcopbuusa B pacTBopax 3 4 3 4
HEANEKTPONNTOB
7 KomnbloTepHoe mogennpoBaHue 3 6 3 6
B YMCMNEHHbIX MeToAax
KBaHTOBO-XMMuM4Yeckne pacyeTsbl 3 3
MEXMONEKYNSAPHbIX
8 B3aMMOAENCTBUI B pacTBoOpax 4 4
HE3NEKTPONNTOB
YCTPOWCTBO KanopmMmeTpoB U UX 3 3
9 UCnornb3oBaHve ANns U3MepeHus 6 6
3K30TEPMUYECKUX U
3HO0TEPMUYECKUX 3hdheKTOB
BCEIO: 42 42

3.3. NabopaTopHble 3aHATUSA
He npegycmoTpeHo

4. KYPCOBOE NMPOEKTUPOBAHUE

He npenycmoTpeHo

5. TEKYLLIMA KOHTPOJIb YCNEBAEMOCTU OBYYAKOLEIOCS

Homepa OuyHoe 0by4yeHne OuHo-3804HOE 3aouHoe obyyeHune

y4e6HbIX dopma Y obyyeHne y
mogayrnen, no

KOHTpONs

KOTOPbLIM P Y Homep Kon-Bo Homep Kon-Bo Howmep Kon-Bo
nposoanTCs 3HaHUn cemectpa cemectpa cemecTpa

KOHTPOIb

1,2,3 YCTHbIN onpoc 3 3 3 3

6. CAMOCTOATEJIbHAA PABOTA OBYYAIKLLEIOCA

OyHOo-3a04HOE
OuyHoe oby4yeHune oByveHIe 3ao4Hoe oby4veHune
BM,qu caMocToATEeNNbHOU paGOTbI o6yqa}ou.|,eroc;| Homep Obbem Homep Obbem Homep Obbem
cemecTtpa (yachbl) cemecTpa (4achbl) cemecTpa (4achbl)
YCBOEHME TeOpPETUYECKOro MaTtepmana 3 59 3 59
MoaroToBKa K NpakTUYECKUM 3aHATUSM 3 40 3 40
NogroToBka K 3k3aMmeHam 3 18 3 18
BCEIO: 117 117
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7. OBPA3OBATEJIbHbIE TEXHOJIOTNA

7.1. XapaktepucTuKka BUAOB U UCMONb3yeMbIX MHHOBALMOHHLIX (POPM YYEOHbIX 3aHATUN
He npegycmoTpeHo

7.2. Cuctema oueHMBaHus ycneBaeMoCTn u AOCTMKEHUN 06yqarou.mxc;| Ana npomemyTquoﬁ
aTtTecTauuu

TpaguumoHHasa | X 6annebHo-penTuHroBas | X

MepeyeHb U NapameTpbl OLleHUBaHUSA BUAOB AeATeNIbHOCTU oby4aloLerocs

Becoson
Ne Bua gedatenbHocTu
KoadhpuLmeHT Kputepum (ycrnosus) HaumcneHus 6annos
n/n obyvatoLerocs o
3HaummocTu, %
1 AyanTopHasa akTUBHOCTb: e 1 BGann 3a noceleHne Kaxaoro ayauTOPHOrO 3aHATUSA
noceLLeHne NeKLUii 1 (63 waca), makcumym 63 6anna;
MPaKTUYECKNX 3aHATUN U 30 e [lpoxoxaeHve TeKyLlero KOHTpOmns (TP KOHTpOMs)no
NPOXOXXAEHME TeKyLLero 12.3 6anna 3a kaxgpli.
KOHTpONA e  Makcumym 100 6annoB
2 BbinonHenne 30 e 20 6annos 3a BbINOMHEHNE MPAKTUYECKOro 3afaHuns,
npakTU4ecKknx 3agaHun makcumyMm 50 6annos (5 3agaHuin);
e Makcumym 100 6annos
3 | Cpava 3aveta 40 e 60 6annoB 3a OTBET Ha TEOPETUYECKUIA BOMNPOC
(nonHoTa BNazeHns TEpMUHONOINEN, 3aTpaYyeHHoe
Bpems). OamH Bonpoc. Makcumym 60 6annos.
e 40 6annoB 3a pelleHne TUNOBOKM 3agayun. Becero ogHo
3agaHue. Makcumym 40 6annos.
100

MNepeBoa 6annbHOM WKanbl B TPAAULMOHHYHO CUCTEMY OLLEHUBAHUA

Bannbl OueHka No HopMaTUBHOW LUKane

86 - 100 5 (oTnnyHO)

75-85

= =72 4 (xopoLuo) 3auteHo
51 - 60 3

40— 50 (yBoBneTBOpUTENBLHO)

17-39 2 (HeygoOBNETBOPUTESBHO) He 3ayteHo

8. OBECMNEYEHUE ANCLUUMIIUHDBI

8.1. YuebGHasa nutepatypa

a) ocHoBHas y4yebHasi nutepaTypa

1. OcHoBbI hnaundeckon xumumn. Yacte 1. Teopus [SneKkTpoHHbIN pecypc]: y4ebHoe nocobue/ B.B. EpemuH [1
ap.].— OnekTpoH. TekcToBble AaHHble.— M.: BUUHOM. NTabopatopus 3HaHuin, 2013.— 320 c. Pexnm
poctyna: IPRbooks http://www.iprbookshop.ru/26034

2. OcHoBbI hnanyeckon xumun. Yactb 2. 3agaum [ONekTpoHHbIN pecypc]: y4ebHoe nocobue/ B.B. EpemuH [un
ap.].— OnekTpoH. TekcToBble AaHHble.— M.: BUUHOM. NTabopatopus 3HaHuin, 2013.— 263 c¢. Pexunm
poctyna: IPRbooks http://www.iprbookshop.ru/26035

6) pononHuTenbHasa y4ebHasi nuTepaTypa

3. Mpuropbesa, J1.C. dusnyeckasa xummsa [QNeKTpoHHbI pecypc]: y4ebHoe nocobue/ Npuropeesa J1.C.,
TpugoHoBa O.H.— BnekTpoH. TekcToBble AaHHble.— M.: MOCKOBCKMI rocyAapCTBEHHbIV CTPOUTENbHbIN
yHuBepcuteT, Al INMn Op Megua, OBC ACB, 2014.— 149 c. Pexum goctyna: IPRbooks
http://www.iprbookshop.ru/26215

4. KpaTkui cnpaBOYHMK (PU3NKO-XMMNYECKMX BENIMYUH HEKOTOPbLIX HEOPraHNYECKNX Y OPraHN4eCcKnX
coeIHEHUN [QNEeKTPOHHbIN pecypc]/ — SNeKTpoH. TekcToBble AaHHble.— Camapa: PEABU3, 2011.— 68 c.
Pexum goctyna: IPRbooks http://www.iprbookshop.ru/18405
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5. Bepe3oBuyk, A.B. dnsmyeckas xmmusa [SNekTpoHHbIN pecypc): ydebHoe nocobue/ bepesoruyk A.B.—
OneKTPOoH. TeKCTOBbIE AaHHble.— CapaToB: HayyHas kHura, 2012.— 159 c. Pexxum goctyna: IPRbooks
http://www.iprbookshop.ru/8191

8.2. NMepeyeHb y4yebHO-MeTOANYECKOrO 0OGecnevyeHNs ansi CaMoCTOATeNIbHON paboThbl
obyyarLwmxcsa no gucumniimHe
1. Pomanenko E.C. ®usnyeckas xumus [DeKTpoHHBIN pecypc]: yuedHoe mocobue/ E.C. Pomanenko, H.H.
®panneBa— DNEKTPOH. TEKCTOBBIE JaHHbIe.— CTaBpomnonb: CTaBpONOIbCKUI TOCYJapCTBEHHBINA arpapHbIN
yHuBepcurer, [laparpad, 2012.— 88 ¢.— Pexxum goctyna: http://www.iprbookshop.ru/47378.html.— 3BC
«IPRbooks»
2. SdbekTmMBHaA ayanTtopHasi u camocTosTenbHast pabota obydaromxcsa [OneKkTpoHHbINA pecypcl:
meToaudeckmne ykasanus / cocT. C. B. Cnuukmin. — CI16.: CM6ryrnTa, 2015. — Pexxum goctyna:
http://publish.sutd.ru/tp_get_file.php?id=2015811, no naponto.
3. OpraHusaunsa camocToAaTensHon paboTbl 00yyaroLWmMXCcs [ONEKTPOHHbBIA pecypc]: MeToamyeckmne
ykasaHusa / cocT. . b. Kapaynosa, I'. . Menewkosa, I'. A. HoBocenos. — Cl16.: CINIryTad, 2014. — 26 c.
— Pexxum goctyn http://publish.sutd.ru/tp_get_file.php?id=2014550, no naponto.

8.3. NMepeyeHb pecypcoB MHDPOPMALMOHHO-TENNeKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobxoaAuMbIX AN OCBOEHUSA AUCLMNIINHbI
1. CalT aneKTPOHHbIX Y4eOHMKOB 1 MOCOBUI MO XUMUK, B TOM Yucne, PU3NKO-XMMUYECKMM MeToAaM
aHanusa opraHmyecknx BewecTs: http://www.rushim.ru/books/books.htm
2. ObpasoBaTenbHbI NopTar, rae ocBeLLeHbl TEOPETUYECKNE U NPUKITaAHbIE acneKTbl OCHOBHbIX (hU3MKO-
XUMUYECKMX MeToA0B muccnegoBaHus http://www.orgchemlab.com
3. MNMonckoeas 6a3a cnekTpanbHbIX AaHHbIX OpraHnYecknx BellecTtB: http://organicworldwide.net
4. Xumnyeckni katanor. Cantbl 1 kHUMM http://www.ximicat.com
5. Chemnet - odwuunanbHOe  OMEKTPOHHOE  u3daHue  xuMmuyeckoro  dakynbteta  MIY
http://www.chem.msu.ru/rus
6. CnpaBo4HO-NHMOPMaLMOHHbIN canT no xumun http://www.alhimikov.net
7. 6a3bl AaHHbIX, MHOPMALMOHHO-CNPAaBOYHbIE Y MOUCKOBbLIE CUCTEMBI:
http://www.chem.msu.su/cgi-bin/tkv.pl.
http://www.twirpx.com.
http://www.sciteclibrary.ru/.

8.4. NepeyeHb MH(POPMALUNOHHBLIX TEXHONOIMNA, UCNOJIb3YyeMbIX NPU OCYLLEeCTBIIEHUMU
obGpa3oBaTenbHOro npouecca Nno AMcuMniMHe, BKIKOYasa nepevyeHb NPorpaMMHOro obecnevyeHus u
MH(OPMALNOHHBLIX CMPABOYHbLIX CUCTEM
OdmcHbin nakeT Microsoft Office
8.5. OnucaHue maTtepuanbHO-TeXHU4YECKOM 6a3bl, HeO6X0AMMOW ANA OCYLUECTBIeHUSA
ob6pasoBaTenbLHOro npouecca no AMcUMnnmnHe
1. NNekumoHHasa aygutopus ¢ MyrnbTUMEAUAHbIM YY4E€OHBIM KOMMIEKCOM
2. TabopaTopus hranyeckon xmmmm

8.6. MHble cBepeHuA u (Mnu) maTepuansol
He npegycmoTpeHo

9. METOANYECKHUE YKA3SAHUA ANA OBYYAKOLWLKUXCA NO OCBOEHUIO

ONCUUNTNUHDbI
Buabl y4ebHbIx
3aHATUN U
camocTosiTenbHas OpraHusauusi oesTensHOCTU oby4vatoLLerocst
paboTta
obyyaroLmxcs
Jekummn obecneymBaT TEOPETUYECKYIO OCHOBY 00Yy4eHUs, pa3BMBatOT UHTEPEC K y4eOHOM

AEATENbHOCTU U KOHKPETHOM y4ebHOon ancumnnuHe, opMupytoT y 00yYatoLLMXCS OPUEHTUPDI
ANs camocTosiTenbHOM paboTbl Hag KypcoMm. OCBOEHUE NEKLIMOHHOIO MaTepuana
obyuvatommMes npegnonaraeT cregytowme Buabl paboT:
e npopaboTka paboyen nporpaMmmbl B COOTBETCTBUM C LENSMU 1 3agadvamu,
CTPYKTYPOW U COAepXXaHNEM AUCLUMIINHLI;
e KOHCMEKT NeKLMii: KpaTko, CXemMaTU4Ho, nocrnefoBaTenbHO (PUKCMPOBaTb OCHOBHbIE
NONOXeHUSA, BbIBOAbI U (HOPMYINPOBKY;
e paboTa Cc TEOpeTUYECKUM MaTepuanom (KOHCNEeKTUPOBaHNE UCTOYHMKOB): HANTK
OTBET Ha BOMPOCHI B PEKOMEHAYEMOW NuTepaType.
Ecnun camocTosiTenbHO He yaaeTcs pa3obpaTbcs B Matepuane, Heobxoanumo
cchopmynmpoBaTb BONPOC ¥ 3aaaTh nNpenogasaTento
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Buapbl y4ebHbIx
3aHATUN 1
camocToaTenebHas OpraHu3auus gesTenbHOCTM obyyatoLerocs
paboTa
obyuvatoLmxes
MpakTnyeckue Ha MpaKTUYeCKMX 3aHATUSAX (CeMmHapax) pas3bsCHAITCA TeopeTUyecKkue MOMOXeHUs Kypca,
3aHATUA obyyvatowmecs paboTaloT C KOHKPETHbIMM CUTyauusiMu, OBnageBatoT Hasblkamu cbopa,
aHanusa n obpaboTkn MHMOPMaLUM ANA MPUHATUS CaMOCTOATENbHbIX PELUEHWUA, HaBblkamu
NMOAroTOBKN WHOPMALIMOHHBLIX OB30pOB UM aHanUTUYeCKMX OTYETOB MO COOTBETCTBYHOLLEN
TemaTtuke
CamocTosTenbHas dopmMmupyeT TrOTOBHOCTb OOy4aloLUXCA K W3YYEHUIO Hay4HO-TEXHUYECKOW WHdopMaumm
paboTa oTeyecTBEeHHOM U 3apybexHon. [aHHbii Bug paboTbl npegnonaraeT paclmpeHve U
3aKpenneHne 3HaHUW, YMEHWA N HaBbIKOB, YCBOEHHbIX Ha ayAUTOPHbIX 3aHATUSX NyTem
camocToaTenbHON NpopaboTkn y4ebHO-MeToaNYECKUX MaTepmnanos No AUCUMNMANHE U OPYTUM
UCTOYHMKaM uHdopmaumn. [pu MNOAroToBKE K 3a4eTy HEeOobXOAMMO O3HaKOMUTLCH C
AEMOHCTPAUMOHHBIM  MEepeyYHemM BOMPOCOB, MpaKTUYeCKUMK 3agadamu, npopabortaTtb
KOHCNEKTbI NeKUM, peKOMEeHOYEMYIO NnTepaTypy.

10. POH[] OLLIEHOYHbLIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnucaHune nokasaTenewn u KpuTepmeB OLLIEHUBAHUSI KOMMETEeHLMIA Ha Pa3NUYHbIX 3Tanax ux
c¢hopmMupoBaHusi, onnucaHue LKan oueHUBaHusA

10.1.1. Noka3aTenu oueHUBaAHMA KOMNETEHLUUN Ha 3Tanax nx PopM1MpoBaHuUA

Kop, HanmeHoBaHue MpencrtasneHne
KOoMneTeHLMn . OLleHOYHOro OLleHOYHOro
lMokasaTenu oueHMBaHNS KOMNETEHUUI

(aTan ocBoeHwMs) cpeacTea cpeacTea B poHae

YK-5/1 atan 1) dopmynupyeT 0CHOBbI OpraHUYeckom u 1.Bonpochkl ans 1.MepeyeHb
PU3N4ECKON XMMUN N OCHOBHbIE 3aKOHbI YCTHOro BOMpPOCOB K 3a4eTy
MexgncumnianHapHbIiX AncunninmH Co6ecep‘OBang (5 BOﬂpOCOB)
2)AHanunsnpyeTt COBpEMEHHbIE Hay4Hble 2.MpakTyiko- 2. MpakTuKo-
AOCTNXEHNA,  TEHEPUPYET HOBbIE MAEWN NPU | opueHTMPOBaHHbI | OPUEHTUPOBAHHbIE
peLLeHun nccnegoBaTenbCKuxX un e 3agaHns sapaHusi (5
npakTn4ecknx 3agav 3afaHui)
3) Moka3biBaeT HaBbIkV PELIEHNS!
“ccnefoBaTeNnbCKUX U NPakTUYECKUX 3aad B
06nacTu XMMUM pacTBOPOB HE3NEKTPONUTOB

MK-1/1atan 1) OnpepensieT cocTosiHUe Hayku B o6nacTu 1. Bonpochbl ans 1.MepeyeHb

HU3NYECKON XMMUM; UCNOMb3YET 3HAHNSA YCTHOro BOMPOCOB K 3a4eTy

dunsmyeckon XMMmmm AN npeacTaBneHns cobecenoBaHus (5 sBonpocos)

pes3ynbTaTtoB B BUAe OTYETOB, Ny6nvkaumn n

[0oKnagos

A1 2.[MpakTuko- 2. MpakTuko-

2)oencraane pesyruTar, TOTNENE®S | opuexTApoRanel | opueHTApORaNHL
HOBaH A . Y ’ e 3agaHus 3apaHus (5

nyénukaumnii 1 JOKNaAoB; pellaTb Hay4Hble 1 -

3apaHun)

Haquo-06pasoBaTeanble 3agavun

3) MpepocTtaenseT pesynbTaThl yyactus B paboTte
POCCUNCKMX N MEXAYHaPOAHbIX
nccnenoBaTenbCKUX KOMMEKTUBOB MO PELLEHMIO
Hay4HbIX U Hay4YHO-O0Opa3oBaTemnbHbLIX 3a4ay;
CTaBUT 3aa4u 1 NornyvaeT KOHEYHbIN pe3ynbTaT
nccnenoBaTensbCckon AeaTenbHOCTH C
HanbonbLUen pe3ynbTaTUBHOCTbLIO

10.1.2. OnucaHme wKan n KpUTeEpPMEB OLEHUBAHNA C(POPMMPOBAHHOCTU KOMNETEHLUN

Kputepum oueHnBaHus cchopMmMpOBaHHOCTU KOMNETEHLUUMN

POa
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OueHka no KpMTepmm oueHnBaHuA C(*)OpMMpOBaHHOCTVI KOMNeTeHUMn

Bannsl TpaguLUUOHHON
LwKane

YcTHoe cobeceoBaHue

3auteHo ObyuyatoLmiics nokasbiBaeT BCECTOPOHHEE U rMyboKoe 3HaHWe KONONAHO-XMMUYECKUX
3aKOHOB, CBOGOAHO OPUEHTUPYETCS B OCHOBHbIX MOHSATUSX, TEPMUHAX U OnpeaeneHunsix
npu OTBETE; YCBOUIT OCHOBHYIO 1 3HAKOM C AOMONHUTENBHON NUTEPATYPOI; MOXET

06 BACHUTL B3aMMOCBSI3b OCHOBHbIX 3aKOHOB KONMOWAHOW XMMWUN U UX 3HaYeHne Ans
nocnegyoLen NpothecCMoHanbLHoOM A4eATEeNbHOCTH; NPOSBNSAET TBOPYECKME
CNocoBHOCTU 1 LUMPOKYIO 9pyAMLMIO B UCMOSb30BaHUK y4ebHoro matepuana

40 - 100

He 3auteHo ObyyvatoLmncsa He MMeeT AOCTaTOYHOMO YPOBHSA 3HAHWUSA OUCLMMNNNHBL, HE MOXET
cchopMynMpoBaTb OCHOBHbIE KOMMOUAHO-XMMUYECKME 3aKOHbI; MIIOX0 OPUEHTUPYETCS B
OCHOBHbIX MOHATUSIX U ONpPeAeneHmnsX; NoxXo 3HakoM C OCHOBHOW NuTepaTypou;

0-39 JonyckaeT Npy OTBETE Ha 3K3aMeHE CYLLECTBEHHbIE OLUMGKM U HE MOXET YCTPaHUTb X
Jaxe nop pykoBoACTBOM npenofasaTens. [MonbiTka cinckiBaHUs!, NCMNOMb30BaHNUS
HepaspeLUeHHbIX TEXHUYECKMX YCTPOMUCTB MU NOSIb30BaHUE NOACKA3KOW APYroro
yenoseka.

10.2. TunoBble KOHTPOJbHbIE 33a4aHUA UMK UHbIe MaTepuarnbl, HeoOXo4MMbIle ANA OLEeHKU 3HaHUWN,
YyMeHUM1, HaBbLIKOB U (UNK) onbiTa AeATENbLHOCTU, XapaKkTepu3sylowue 3tanbi hopMupoBaHusa
KOMNeTeHUUn

10.2.1. NepeyeHb BOMPOCOB K 3K3aMeHy, pa3paboTaHHbIN B COOTBETCTBMU C YCTAaHOBNEHHbIMU
atanamu ¢popMMpPOBaAHNA KOMMNETEHLUN

Ne Ne
n/n dopmMynmMpoBka BONPOCOB TeMb!
1 B03MOXXHOCTM pacyeTa 1 3KCNEPUMEHTANbHOIO onpeaeneHns TenoT CMELLEHNs 1
2 OcHOBHbIe NpecTaBeHNsi PELLETOYHON TEOPUM PacTBOPOB U pacyeT TEPMOAUHAMUYECKMX PYHKLIMIA 2
3 OHeprus Mb6ca, SHTpoONMSA 1 TENNOTbl CMELLEHNs ANSA PErynspHbIX U atepmarnbHbiX pacTBOpPOB 3
4 AccouunpoBaHHble pacTBOpPbI Y TENNOTbl CMELUEHUs ANs TaKUX CUCTEM 4
5 YKngKokpucTaninyeckoe COCTOSHME U ero NpakTuyeckoe sHavyeHue 5
6 B0o3MOXXHOCTM UCNonb30BaHUs abcopbunm anst NpakTU4ecknx Luenemn 6
7 YucneHHoe MogenMpoBaHNe pacTBOPOB HESNEKTPOSINTOB 7
8 B03MOXHOCTM pacyeTa MeXMONEKYNSIPHbIX B3aMMOAENCTBUN KBAHTOBO-XUMUYECKUM METOO0M 8
9 PU3MKo-XMMMYECKNE NapameTpbl MONEKYN B pacyeTHbIX MeTogax 7-8
10 PacyeT mexagepHbIX pacCTOSAHUI Mexay MOMeKynamu XUaKoCcTen 1 3Hepruen nx B3anMoaencTBus. 8-9
KanopumeTtpunyeckoe onpegeneHne ak3oTepMMUYECKUX U SHLOTEPMUYECKMX I EKTOB NPU CMELLEHNN

KWUAKOCTEN

BapuaHT TMNOBbIX 3aA4aHU pa3paboTaHHbIX B COOTBETCTBMM C YCTaHOBMNEHHbIMU 3Tanamu oopMmnpoBaHus
KOMMNEeTeHUUN

Ne .
/n YcnoBus TMNOBBIX 3agay (KevcoB) OtBeTt
1 Onpegenute uncno creneHer csoboabl B: O4HOKOMMOHEHTHOWM C=0. Cuctema 6e3BapmaHTHa
TpexdgasHon cucteme

10.3. MeToaunyeckue matepmansil,
onpepensowme npoueaypbl OLEeHUBAaHUA 3HAHUW, YMEHUI, BNageHU (HaBbIKOB U (Unu)
NPaKTUYECKOro onbiTa AEATENbHOCTU), XapaKTepuyoLwmx 3tanbl hopMnupoBaHMsa KOMNETEHLUN

10.3.1. YcnoBus ponycka oby4aroulerocsi K caave 3a4era, U NOPSAOK NMUKBUAALMM aKafeMU4eCKon
3al0MKEHHOCTHN

MonoxeHne O nNpoBedeHWMM TeKYLLEero KOHTPOMsS YCNEBAEeMOCTM M MPOMEXYTOYHOW aTTectauuun
obyyvarowmxcs (NpUHATO Ha YyeHoM coBeTe yHuBepcuteTa gata 31.08.2013, npotokon Ne 1)

10.3.2. dPopma npoBefeHUA NPOMEXKYTOYHON aTTecTauum nNo gUCLMniInHe

YCTHadA X NMMCbMeHHasn KOMMNbOTEPHOE TECTUPOBAHNE NHadA

10.3.3. Ocob6eHHOCTU NpoBeAeHUs 3a4eTa.

B03MOXHOCTb NOSb30BaTLCS CPaBOYHbLIMU Tabnuuamu, KanbKynsaTopoM;
BpeMmsi Ha noAroToBky oTBeTa 45 MUHYT.
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