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1. IOACHUTEJIBHAA 3AITHCKA

1.1. Heap yueOHOH JHCHMIIMHBI

Llenero  yueOHOH  JUCLMIIIMHEL  ABIAETCS

(bopmupoBanue

CIIeanaJiiCcToB,

YMEIOTIIX

000CHOBAHHO U PE3YIbTATUBHO HIPUMCHATE CYHICCTBYIOINUC U OCBAUBATL HOBLIC O BCIIICCTBC KAK
OJHOM U3 BHJI0B HBH)KymeﬁCH MATCPHUH, O MEXAHU3MCE TIPEBPALICHUA XUM

O 3H@UYCHUHU XUMHH B ITPOMBIINIJICHHOCTH U CCIILCKOM XO3SICTBE,
1.2. LJIaHI/IpyeMbIe PeE3YJAbTAThI H3YUCHUHA NUCHHUIIINHbI

B PEIYILTATC OCBOCHUS yqe6H017I JUCHUILIMALI CTYACHT JOJDKCH
3HATh

yMeTh:

npasuiIa 6e3011acHON paboThl B XUMHYECKHX J1ab0paTopHsX;
OCHOBHBIC ITOHSITHUS ¥ 3aKOHBI XUMHH;

MYECKUX COCJIMHCHUI,

COCTaB, HOMEHKJIATYPY, MTOJYYCHUE ¥ CBOHCTBA MPEACTABHUTENCH BAXKHEHIINX KJIACCOB
HEOPraHW4eCKUX COCIMHEHHI: OKCHIOB, OCHOBAHUH, KUCIIOT U ¢OJIEH;

NEPUOIUIECKAN 3aKOH, €r0 HCIOJIB30BAHUE B IIPEICKA3AHUU
COEJIMHEHUM, CTPYKTYpY NEpPHOAMYECKOH CHCTEMBI XHUM
3aKOHOMEPHOCTH (DOPMHUPOBAHNUS DICKTPOHHON 000JI0UKH aTOM

CBOMCTB 2JIEMEHTOB U
HYCCKUX  DJIICMCHTOB,
i,

THUIBI XUMUYECKOH CBs3H, MCXaHH3M €€ O6pa30BaHI/I$I B OCHOBHBIC XapPAKTCPUCTUKH,

BUJIbI XUMUAYCCKOM CBSI3H B Pa3JIMHHBIX THITAX COGHHHGHHﬁ;
CTpOCHUS U CBOMCTBA KOMIUIEKCHBIX COCIUHEHUH;
OCHOBHBIC 3aKOHOMCPHOCTH IIPOTCKAHNS XHMHUYCCKAX peaKuHﬁ

METOAbBI MATCMATHYCCKOI'O OMMUCAHUI KHHCTHKHU XUMHUIYCCKHUX pedlcunﬁ;

OCHOBHEIC IIOHATHUS XHMHUHA PACTBOPOB;

0co0bBIe CBOHCTBRA H 3aKOHOMEPHOCTH MOBCACHHUS AUCIICPCHBIX CUCTCM

TEOPUIO  DAJICKTPOIUTHHECKOH  JHCCOLMaluy,
PaBHOBECHH B pacTBOpaxX dNEKTPOJIUTOB;
CYILIHOCTh OKHUCIHUTEIBbHO-BOCCTAHOBUTENBHBIX PCAaKIUi U
ces3anbble ¢ OBP;

MCTOABI  OII

HCaHUsl XHUMHUHYCCKHX

OCHOBHBIC IIOHATHA,

OCHOBHBIE IIPOIIECCHI, ITPOTCKAIOIIUE B DICKTPOXUMHUYECKMX CHCTEMax, SBJICHUE
KOPPO3MH METAINIOB ¥ METOABI OOPHOBI ¢ HEH, IIPOLECC U 3aKOHBI JJIEKTPOIIN3a;

o0mme CBOHCTBA METAILIOB;
CBOMCTBA BKHCHIITMX KJIACCOB OPraHUYECKHX COEAMHEHUH, O
¥ CBOMCTBA PACpOCTPAHEHHBIX KIIACCOB BBICOKOMOJIEKYJISPHEI

dbopMyIUpOBATL U IIPUMEHATH OCHOBHBIE 3aKOHBI, IIPUHIUIIL]
COOTBETCTBUH C [IPOIPaMMOii;
pEeIaTh pacuCTHBIC ¥ KAUCCTBEHHBIE 3a/1a4H;

COOCHHOCTU CTPOCHUS
X COCTUHEHNH,

U IIOHATUA XUMHH B

OIIPCACIIATE TCPMOJUHAMUYCCKHUE XapaKTCPUCTHKH XUMHUYICCKHX peaKuHﬁ

ONPCACIIATL U3MCHCHUEC KOHHGHTpaHHfI IpA IIPOTCKAHNH XUMHU
PAaBHOBECCHBIC KOHIICHTPAMKY BEHICCTB,
HPOBOAXTH PACHCThl KOHIEHTPAITUHA PaCTBOPOB PA3JINTHBIX COC

HCCKHUX peak U 1

MTUHECHWH,

[HCATh YPaBHCHHS XHUMHYCCKHX pPeakiil (MOJCKyNspHble, HOHHO-MOICKYJIAPHEIE,

HJIEKTPOHHBIE);
IPOBOJIUTE OYUCTKY BEIIECTB B J1a0OPATOPHBIX YCIOBHUAX;

ONPCACIIATE OCHOBHBIC @HBHH@CKHG XapaKTCPHUCTHKH OPraHNICCKUX BEINCCTB,




1.3 Mecro y4eOHOH AMCHHILIHHBI B CTPYKTYpe HOATOTOBKH CTYACHTA

1.41

BJIAACTD.

- MaTepHaHOBC,H€HHC;

— TexHoMOrNs KOHCTPYKLIHMOHHBIX MaTepUAIOB
Kpome Toro, pe3ynbraTsl H3y4eHUs JUCIHILIUHBI UCTIONB3YIOTCS B X0/ IIPAKTUKU U HPH
[0JILOTOBKE BBIIYCKHOW KBATU(PUKAIUOHHON pabOThI.

'pe0oBaHUSA K 0CBOCHUIO YUeOHOH NHCHHILIMHBI

® II0JB30BaThCs TAONMIIAMH W TpaduKaMu, CHEHUATBHOM XWMHYECKOH MOCYJOH,
1abopaTopHLIMU TPUOOpaMu 1 000PYI0BAHUEM;

¢ HaBbIKaMH BLIIIOJIHCHUA OCHOBHBIX XUMHYCCKHX Ha60paT0pHLIX onepaunﬁ;
¢ MCTOAaMH OIIPEACIICHUA pH PaCTBOPOB U OILIPEACTICHUSA KOHHGHTpaIII/If/'I B pacTBOpax;
¢ MCTOHAMH CMHTC3d HCOPIraHHn4YCCKUX N HpOCTCI;'IIHI/IX OPraHn4CCKuX COCIHHCHUMH.

Juciminna otHOCHUTEA K Orioky 1 «Jlucuuruinasr (Mo rysii) (6asoBas qacrs).
Ilepeuenb yueOHBIX OMCUMIUIMH (LMKJIOB JMCUMILINH), KOTOpble OymyT
IUACUMTUIAHY
— bezomacHocTh KHUBHCICATCIILHOCTH,

DITUPATBCA Ha JAaHHYIO

OcBoenue yueOHOH JMCUMIDIMHBI JIOJDKHO oOecrednTh (QOpMHUpOBAHME  CIEAYIOIIUX
KOMIIeTeHITN I
Komer
(hopMHEPYEMBIX HaumenoBanue QopMUPyeMbIX KOMITETGHIHH
KOMITCTCHHUHA
CriocoOHOCTBIO HCIIOJIL30BAThL 3aKOHELI H METOAR MATEMATHKHU, CCTSCTBEHHRIX,
DITK-4 I'YMAHUTAPHBIX YU OKOHOMHYECKHX HAyK TMpH pelleHHH NPOQecCHOHAIBHBIX
3a1aq .
CIIOCOOHOCTBIO yYacTBOBaThL B pa3pabOTKE METO/0B| NOBEPKU OCHOBHBIX
[1K.-7 CPEICTB W3MEpPEHUH IIpU IIPOU3BOJCTBE H Tyaraluy  Ha3eMHBIX
TPAHCIIOPTHO-TEXHOJOTHUECCKUX MALLIKH




2. CTPYKTYpa H colepKaHue NUCHHILINHbI
Bxnaja AuCHMIUIAHEL B GOPMHUPOBAHKE Pe3yIhTaTOB O0OYUSHWS BBIMYCKHMKA (KOMIIETEHINH) U JOCTH)KeHUE OOOOIIEHHBIX pe3ylIbTaroB 00y4YeHUs
IPOMCXOTUT IYTEM OCBOCHUS COJICP)KaHuUsI O0YUeHUS U JOCTHKEHNS YACTHBIX PE3YIIbTATOB 00YYEHHS, ONIMCAHHAIX B JAHHOM pas/ce.

2.1 Conepsxkanue y4eOHOH TUCIHUIIUHBI

Homepa HawmenoBanue tem Conepxanmne Konawr
TEM dhopMUpyEeMBIX
KOMIETEHINH
1 2 3 4

Knaccudukarus Heopranwdeckux coenuHenuii. OcHoBHble xumudeckue | OHK-4

1 Kaccel Heopranngeckux coeIMHEHUM - N N
CBOMCTBA W CIIOCOOBI MOTYIEHUsI OKCHIOB, OCHOBAHUM, KUCIIOT, COJIEH

OcHoBHBIE CBeICHHSI O cTpoernd aToMoB. CocTtaB aroMubIX saep. Mzotonsl u | OIIK-4
1300apbl. DJEKTPOHHEIE 000JOYKYM aTOMOB, KBAHTOBBIE uMcia. (OCHOBHBIC
TIPHHIMITBl  3aIOTHEHUS] 3JEKTPOHHON OO0O0JOYKH aToMOB. OJIEKTPOHHBIE
cemeiictBa. AB3. Onexrtponuble aHagoru. llepmomuueckuit zaxkon . M.
Mengeneepa. XUMHUYECKHe aHaloru. llpuunmHa NEPHOAUYHOCTH CBOMCTB.
M3MeHeHHe CBOWCTB XHMMUYECKHX OJJIEMEHTOB: PaJUyC aroMa, 3JHEepIHus
HOHM3AIlMA M CPOJCTBA K  DJIEKTPOHY,  3JIEKTPOOTPULATEIBHOCTD,
OKUCTHUTETHHO-BOCCTAHOBUTEIILHBIE CBOMCTBa, KUCIOTHO-OCHOBHBIE
CBOMCTBA COEMHEHUNI

CTpOGHI/IC aToMa U nepuojundeckasd
CHCTEMA

XuMmudeckas CBsi3b ¥ BaJeHTHOCTH 3nemeHToB. AB3. pupona xumugeckoit | OIIK-4
CBSI3M W TpUYMHA ce oOpa3oBanus. MeTon BaJeHTHBIX cBA3ed. OCHOBHBIE
THIBl ¥ XapaKTEPUCTHKH XHUMHYECKOIo B3auMojaeHcTBUs. KoBaleHTHas u
WOHHAsI CBs3b. DBpicmias W HU3MIAs CTENEHH OKHCIEHUs, CBS3b C
nepuoauyeckoil cucremoil JI. Y. Menneneesa. JIoHOpHO-akuenTopHas CBs3b.
Bopoponuast  ¢Bszk.  Cuibl  MEXMOJIEKYJISPHOIO  B3aUMOJCHCTBHA.

XuMHuueckas CBsI3b U CTpOCHUE
BCWICCTBA

KoOMITIEKCHEIE COSANHCHMSL. ROMHHGKCH, KOMITJIEKCOOOPpa3oBaTein, TATaldbl,
3apgaa ¥ KOOPAUHALTMOHHOE YHCTIO KOMHHGKCOO6pa3OBaT€H€ﬁ. I[I/ICCOHI/IaHI/ISI
KOMIDIEKCHBIX COCJTMHCHUM. KoucranTta HecTodKOCTH




Howmepa
TeM

HanmMenoBanue teM

Conepxanue

Kongr
hopMUpYEMBIX
KOMIICTCHIIM I

p
J

4

(OCHOBBI XUMHYECKOH
TEPMOIHHAMUKHI

Suepretnyeckue 3PGeKTsl XUMUUYECKUX peakuui. BHyTpeHHSA sHEprus H|
SHTATBNHS.  TepMOXHMES, TEPMOXUMHYECKHE  3aKOHBl.  OHTaJbHHA
o0pasoBaHus XUMHUYCCKHUX COENUHEHHUH. OHepreTHdeckue PPeKTsl Npu
hazoBbIX epexoiax. TepMOXUMUYECKHUE PacYeThl. JHTPONHUSA U €€ U3MEHEHHE
IpH XUMHYECKHX peakIusax # (a3zoBBIX INepexogax JHeprus 1'mbbca um ee
H3MEHECHHE IpH XHMHYECKHX IIpoIieccax. YCJIOBHs CaMOlIPOH3BOJIBHOTO
MPOTEKAHH XUMHUYECKUX peakiuii, yCIOBHS XUMUYECKOI'O PABHOBECHUS

-OTH4

OO1mue cBoMcTBa PaCTBOPOB

OO0mie MOHATHS O JTUCTIepCHBIX cucTemax. Kiaccuduranus U crocoOs
MOJIyYeHHUs: AUCTEpCHBIX cucTeM. Koiumompasle pacTBOphl. OTIMYHTEIIBHBIE
ocobennoctd. CTPyKTypa M DJIEKTPHUECKHUH 3apsid KOIOMOHBIX YaCTHIL.
WctuHuble  pacTBOpbl.  CmocoObl  BBIPAXEHMsI  €OCTaBa  pacTBOPOB,
pactBopuMocThb. (CBONCTBAa pacTBOPOB HEIJIEKTPOJIMUTOB. JlaBieHHE NapoB
pacTBOpPOB  HEIJEKTPONUTOB.  3aMEp3aHWe M  KUIEHHE  pPacTBOPOB
HE3JICKTPOJIUTOR. 3aKOHBI Payis

OIIK-4, IIK-7

PaBrOBecue B pacTBOpax
3NEKTPOJIUTOB. DJIEKTPOIUTUYECKAST
nuccormanys. Peakiiuu HOHHOTO
obmena. I'unponus coneit

CreneHp IJI€KTPOJUATHYECKOW jucconuanun. KOHCTaHTa OHACCOLMAINU.
CunbHble U ctadble anekTponuThl. CTynenyaras qucconuanus. Jucconunanys
COCIMHEHUN pa3MUYHBIX KiaccoB. (CMEIEHHE paBHOBECHS B PacTBOPAX
cIabBIX JMEeKTPOSUTOB. Peakiuu WOHHOTO OOMEHA. YCJIOBHS IPOTEKaHUS
peaknmii woHHOro obMeHa 10 koHlia. llpuMepsl cocTaBlIeHHS HOHHO-
MOJIEKYIISIPHBIX ~ YPaBHCHHH. DJICKTPOJUTHUECKAs JMCCOLUALMSI  BOJEL,
BOJIOPOJIHEIN TOoKaszarens cpennl. Muanukatopel. 'maponus conell. ['maponns
mo katuoHy. l'uaponm3 mo aHHOHY. [MApPOINW3 MHOTO3apSIIHBIX HOHOB.
Heobpatumelii rugposus.

OIIK-4, IIK-7

OKHCIIHTENPHO-BOCCTAHOBUTEBbHEIE  peakiuu  (OBP). OxucaurenpHO-

OIIK-4, 11K-7

OKHCIUTENEHO-BOCCTAHORUTEIBHEIE
PCaKkuuu

BOCCTAHOBUTENBbHBIE CBOWCTBA 3JIEMCHTApPHBIX BELIECTB M XHUMHYECKHUX
coenubenuit. [lpaBuna pacctanoBku xo3dgunuenros B OBP mMetromom

SJIEKTPOHHOTO Oananca.




Homepa
TEM

HaumenoBauue tem

Conepxanue

Koanr
bopMUpyEMBIX
KOMIIETEHIIWH

3

4

KadecTBeHHBIA XUMUYECKUH aHaNN3

Teoperudyeckue OCHOBBI XHUMHUYECKOro aHammza. KuHeTHKa XUMHYECKHX
HPOIECCOB, XUMUYECKOE PABHOBECHE.. AHATUTHYCCKUN CUTHAI KaK CPEJICTBO
oOHapyXeHWs ~ KOMIIOHEHTa MM  OIpPENCNeHHsl ero  KOJUYECTRa.
Knaccugukanus metonoB aHanusa. J[poOHBIH U cHCTEMATHYeCKH aHATH3.
CucremMaTtuka XWMHUYCCKHX CBOMCTB HOHOB. OOHapyXeHHE aHHOHOB.
CucreMaTndecKoe pa3geicHHe KaTHOHOB. .

OIIK-4, IIK-7

DJEKTPOXUMHYECKHE POIECCHL.
I'aeBannyeckuii anemeHT. Kopposust

[TorssTue 006  37EKTPOJMHBIX  TOTEHIMATAX. 3aBHCHMOCTH  BEIMYHMHBI
3NEKTPOAHBIX HOTEHIMATIOB OT Pa3ju4HbIX QakTopoB. YpapHeHue HepHcra.
CrangapTHBIH BOJOPOIHBIM 3JIEKTPOJ M BOJOPOAHAS ITKala HOTECHIIHAIOB.
l'aneBanmueckue snemeHTel. OJC m ee u3mepenue. KoHuentpanuoHnsnie
rTbBAHWYECKHE JJIEMEHTHl OIEKTPOXMMHUUCCKas KOppo3us (TadbBaHO- H
JIEKTPOKOppo3us). ['aibBaHOKOPPO3Us B Pa3NUYHBIX cpeaax. ATMocdepHas
KOppO3Hsl TEXHMYECKOIO Kejle3a. MeToapl 3amuTel 0T  KOPPO3HH:
JIETUPOBAHWE,  3allATHBIE  [OKPBITUSA,  JJIEKTPOXUMHUUECKass  3alllHTa.
Vzmenenue cBOMCTB KOPPO3UOHHOH cpefibl. IHTHOUTOPBI KOPPO3HUH.

OIIK-4, TTIK-7

10

DJIEKTPOXUMHYECKHE ITPOIIECCHI.
DAEKTPOIIH3

DNeKTpoIu3 c HEPacTBOPUMBIM 1%} PacTBOPUMBIM AHOJAMH.
IlocnenoBaTeIpHOCTE 3MEKTPOIHBIX TpoIeccoB. 3akoHbl Dapajes, BRIXOA IO
TOKy. I IpakTHyeckoe npuMeHeHUe 3IEKTPOIU3a.

OIIK-4, TIK-7

11

OH3UKO-XUMHYECKHE H (i)I/I3I/IqCCKI/I€
MCTOABI aHaIK34d

Obmas xapakTepucTuka GU3NKO-XUMUISCKUX U HU3HIESCKUX METOIOB
aHanusa, ux kiraccudukanus. OCHOBHBIC TTPUEMBIL, HCIIOIB3YEMbIE B (PHU3HKO-
XUMHYECKMX METOIaX aHaIu3a

OIIK-4, 1IK-7

M
o

Teopust cTpoeHUsST OPraHUUECKUX

OCHOBHBIE TTOJIOKEHUS TCOPUHU byTiiepoBa, TOMOJIOTHYECKHE PSIbI

OIIK-4

COeIMHEHHH

OpTraHu4CCKrX CO@HHHCHHﬁ, HOMCHKJIATYPA OPraHuvdCCKUX COCHMHCHUM

£ Yooy ¥ AT TTT T TX TAO A TTNTST T
UK PThL, (bcnuﬂ i ¥ KapOOHOBbBIC
coeauHeHna. KapboHOBLIe KUCIOTHL H

UX NMPpOU3BOAHELIC

3

HOM@HKHaTypa W OCHOBHBIE XHMMYECKHE CBOMCTBA CIINPTOB, (I)GHOJIOB,
Kap6OHOBI>IX KHCJIOT KU UX IIPOU3BOAHDIX.




| Home HanMenopanue Tem Conepxanue Kojb1

pa dhopMupyeMBIX
TEM KOMIIETeHITU U
1 2 3 4

Knaccudukarmsi, HOMEHKIATypa  BBICOKOMOIEKYISIpHBIX  coenaunHenui, | OIIK-4
CTPYKTYp a ¥ PU3UKO - MEXAaHUUECKUE CBOMCTBA MOJMMEPHBIX TEJ, CUHTE3 , U
IIPUMEHEHHE BaKHEHIINX IIpEICTaBUTENECH BBICOKOMOJIEKYIIPHBIX
COCJIMHCHUN

14 | BoicoxoMONeKyISIpHBIE COSAHHEHMS

2.2 YuyeOHO-MeTOoANYeCKas KapTa yUeOHOH THCIUILTHHBI

= = =
3
S A - S rE & < 5= o~
%) Jexuun 2 3 Es =3 8% 2 =
o) = JlaGopaTopHbIe 3aHATHSA 2 g8 e == =R
2 (HanMEeHOBAHHE TEM) - 5 |$2E€EF| 2= ¢ s E
ol < Y = ‘9‘ [=I) B~
~, &) 4
Moayas 1
1. Knacchl HeopraHu4ecKux coeIHHeHHil Jla6oparopsas paGota Nel.
1 ) Oxkcuast: Honyqefme it ) 4 37IP 5
XUMHUYECKHE CBOMCTRA
2. CTpoenye aToOMa U NEPUOANIECKANA CUCTEM. Jlaboparopras paGota No2
o) 5 | Ilony4enue u XuMHIECKUE o) 4 3JIP 3
CBOHCTBA OCHOBAHUM, KUCIOT,
COJIEH.
IlaGoparopuas padota No 3
3. Xumudeckas CBS3b U CTPOEHHE BEIECTBA.
3 p mn 2 | becena no crpoenuo aroma. 2 4 KpP 5




= =
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3 Jlexunn 2 = Sg EZ g BE 3;\
) g JIaGopaTopHbie 3aHATHSA S |lgXxod| as= s =
2 (HauMeHOBaHue TeM) = = SESE g E = s E
= & o =S 55 &
z, Q =
Jlaboparopras pabota Ne4.
4 4. OcHOBBI XUMHYECKOH TepMOINHAMHKH. P becena no llepuoguyeckoi ) 4 KP 5
CHCTEME DJIEMEHTOB U
XUMHUYECKOU CBSI3H.
. JlabopaTtopnas pabora Ne 5
5 5. O6mue cBoiicTBa pacTBOpPOB ) patopras p 5 4 37IP s
DHepreTUKa XUMUAUECKIX
MIPOIIECCOB
6. PaBHoBecue B pacTBOpax 3JIEKTPOJIUTOB. JlaGopartopHas pabota Ne 6
daekTpoHTHYecKasd gucconuanus. Peaknuw woHHOrO
6 p A ran 1 2 | KoruenTpanus pacteopoB 2 4
; o0mena.
6.1.DnmexTponuTHYeCcKas TUCCOIHAIIMSL.
| Jlaboparopuast pabora No 7
6.2 . I'unponus conet
7 p ) DNEKTPOXUMUYECKast ) 4 371p 5
mucconuanys. Peakiuu
HOHHOTO OOMEHA.
7. OKHCINTEILHO-BOCCTAHOBHTEIbLHbIE PEAKIIUH.
8 P 2 2 4 MKy 30
Moayas 2
8 KauecTBeHHBIN XUMHYECKHIl aHAIN3 Jlaboparopras pabora Ne §
9 18.1. KuHeTHka XUMHYECKHX IIPOLIECCOB. 2 | OKHCIHTEILHO- 2 4 3JIP 5
BOCCTAHOBUTENBHbBIE PEAKIIHN
| 10 8.2. [IpuHIMNIBI KAYECTBEHHOTO XUMHMUYECKOTO aHaIH3a ) Jlaboparopras pabora Ne 9 7 4 3JIP 5
| CKOpOCTh XUMHUYECKUX pEaKIui




e AR

=
g Jlexnuu 4 126 z gggi §§_>§ 25
o (HaumenoBanyue Tem) = ADOPATOPHEIC SARSTHA K g 3 b= ] g = 5 S E
= o zsa’ &35 | ”<-
2 S 2
9 DJIeKTpOXHMHYECKHE ITPOIECCHI. JlaGopaTopHas pabora No 10
11 9.1 I'aibBaHUYEKHE IIEMEHTHI 2 | XuMuueckoe paBHOBECHE. 2 4 3J1P 5
Jlaboparopnas padora No 11
9.2 Koppo3us MeTanios patoprai p 4 3IP s
12 2 | Pax HanpsoKeHuit MeTAIIOB. 2
['apBaHUYECKHE 371EMEHTEI
JlabopaTopnas padora Ne 12
" 10. DaexTpon3 > | Kopposus metanos. 2 4 3JIP 5
11 ®duzuxko-xumu4yeckue M (HU3HYECKHE  METOXbI JIaGoparopras pabora Ne 13
14 | ananusa. 2 | 3amura oT KOppO3UH. 2 6 3JIP 5
15 12.Teopusi cTpoeHusI OPraHUYecKHX COCTUHEHMIL. 5 Jlaboparopras padora Ne 14 5 6
DIeKTpOITH3
13. Couptsi, ¢eHoasl u KapOGoHOBbIe COeIHHEHHS. JlaGopatopras pabora Ne 15
16 KapOoHoBbIe KHCI0THI H HX IPOU3BO/IHBIE. 2 | PoTomerpuyecKoe ONpeaeTIeHIe 2 6
KOHIIEHTpAllU! BeUleCcTBa
17 14. BeicoxoMoJieKyJasipHble COeMHEHU 2 2 6 [IKY 30
ITA
18-21 36 {sK3ame 40
H)
Hroro 34 34 112 100




3. OBPA3OBATEJIBHBIE TEXHOJIOTI'MA

[Tpy u3yueHUy MUCHUIUIMHBI HCIONB3YETCS MOJYJIBHO-PEHTHHTOBAS CHC
cTyAeHTOB. [IpuMeHeHre HHHOBAMOHHBIX (POPM M METOJIOB TIPOBEIICHHS! 3
Pa3MYHBIX TeM Kypca IIPEACTABICHO B TAOJIHIIC.

Y
TeMa OIlEHKH 3HaHui
AHATUN IIPU U3YUEHUU

Ne ®opma nposegeHust Bua ayauTOopHBIX 3aHATHIH Beero uacos
n/n 3AHATHI Jlexnuu JlaGopaTopHbIe
: 3aHATHS
1 'ﬁpanuuMOHHble 1,5, 13,11 JIP Ne 1, 2, 6-8, 10,11, 24
16
2 MynbTuUMe nva 2,4,6,7.8,12,10 18
3 IIpobnemHo- 9,14 JIP Ne 13, 15, 17 12
OPHEHTHPOBAHHBIE
4 Juckycenn, becelpl JIP No 3-5,9, 12,14 12
5 JlenoBbIe UTpEI 3 2
HUTOIO 34 34 68

HCHOJ:IBL%YCMLI@ OLCHOYHBIC

4. OHEHOYHBIE CPEACTBA

CpCACTBA 110 yq€6HOﬁ AUCHUININHE HpCI[CTaBJJ CHLBI B U XpaHATCA Ha
i

radepe.
Ne Bupa onenounsix cpeacrn Hajmune KoamnuectBo
n/u (+/-) KOMILIEKTOB
1 | Bompocsl k sK3ameny + 2
2 | DK3aMeHaHOHHbIe OUJICThI + |
3 | TecroBele 3aanns JULE IPOBEICHNS 3AIIUTH] + 7
1abopaTOpHBIX paboT
4 | KonTposbHble 3a/1aHusl JUlsl [IPOBEJICHUS. peUTHHT - + 5
|KOHTPOIS
5 METOJAMKA U KPUTEPUHI OIIEHKY KOMIIETEHIUA CTYEHTOB

| .
5.1 YpoBHu chopMUpPOBAHHOCTH KOMIIeTECHIIHIT

YpoBuu
Ne | chopmupoBan | CopepxraTesbHOE OMHCAHUE
(bopmup ACP ’ PesyabTaT 00yuennsn
n/n HOCTH yPOBHSI
- ¥
KOMIIETCHI I
1 2 3 4

OI1K4 - ctocoOHOCTRIO HCTIOJIb30BATH 3aKOHLI | METOObI MATCMATUKH, CCTE
F'YMAHUTAPHBIX 1 SKOHOMHWHYCCKHUX HAYK ITPH PCHICHUN HpO(bCCCI/IOHELHBHbIX

CTBCHHBIX,
sajla4d

[Toporosbiit W3zyuaer marepuana mo 3HaHHE OCHOBHBIC MOHSTHS U 3aKOHBI
YPOBEHB KOHCIIEKTaM JIEKLNH, xuMud. [lonnMaHue 3aKOHOMEPHOCTH
1 METOAMYECCKUM pa3paboTKaM, | U3MEHCHMSI XUMHUHIECKHAX CBOMCTB
110 MIEYATHBIM N JICKTPOHHBIM | COCJIMHEHUU U 3aKOHOMEPHOCTH
HCTOYHUKAM.. TEUCHYS XUMHUUYCGKHUX PEaKii.
|
1] 2 3 4
2 | Ilponunythiit | [lpumensier 3HanmMe Birajienye HaBLIKAMH COCTAEIEHUS




‘ YPOBCHBL SaKOHOMepHOCTef/'I TCUCHUSA
XUMHUYCCKHUX IIPOLCCCOB IIPU
PCHICHHAH TCOPETHUCCKUX W
IKCIICPUMCHTAILHBIX 3a/1a4

YPaBHECHUHU XUMUHECKHUX PEAKIU,
OLIEHKH UX TEPMOJIMHAMUYECKIX U
KMHETHYECKHX [1apaMeTpoB. Y MCHHE
peliars THIIOBHIE 33/a4H, IPAMOTHO
IPOBOJMTH JIADOPATOPHBIE OTIBITHI

Bricokwmii YMeeT anaH3upoBaTh u
YPOBEHb 00001aTh MONYYSHHYIO
HHQOPMATIMIO, JCTIATh
3 BBIBObI; CIIOCOOEH

IIPOTHO3UPOBATE PE3YIBTATEL
CBOCH JCATCARHOCTH

MooxeT oxapakTepu3oBaTh
XUMUYECKUH IIpolece ¢
HCTIONB30BAHUEM |[HH(OPMAITHIO 00
SHEPreTUKE, KHHETHKE XAMHUYECKHX
peakIui ¢ yuéToy XapakTepa Cpeibl
KOHIEHTPAUK U XUMHYCCKOY
AKTUBHOCTH PEATHPYIOMIHNX BEIIECTB.

IIK-7- crioco6HOCTBIO YUaCTBOBATH B Pa3paboOTKe METOJIOB ITOBEPKH OCHOBHBIX CPEICTB
M3MEPCHUH P MPOU3BOJACTBE M DKCIUTyaTallii Ha3eMHBIX TPAHCTIOPTHO-TEXHOJIOTHUIECKIX

MaIITHH
VYMmenue Habmonats, Brionasier mpoOppodHEIe OIBITHI 11O
JIEJIaTh BBIBOJBI U NPOIUCAHHON UHETPYKIIHH,

1 IoporoBblii ypoBeHb | YMO3aKIIFOUYCHHS [TPH KOHCTaTHPYeT pe3yabTar, ohopmister
[IPOBEACHUH OTYET B COOTBETCTBUH ¢ YKA3aHHBIMH
IIPOCTENINNX OMBITOBR TpeOOBaHUSIMH

TTpoBHHy THL Ymenue npoananusupo- | OOnajaeT HABBIKOM aHaM3a TePMO-
BaTh PE3YJIbTAT U CKOP- | IMHAMHUYCCKHUX H PIEKTPOXUMHYE-
2 YPOBEHbB

PCKTUPOBAThL MCTOOUKY
pCuICHUA 3a/la4u;

CKHX CHCTEM B 38BUCHMOCTH OT
napameTpoB Iporiecca.

YMeHue nporno3upoBarh
pe3yNbTaT U peJuIaraTh
pa3IMyYHbIE MOAXOBI JIJIs

N CHICHUS 38/1a41
Bricokuii ypoBeHb P 4

MoskeT npoaHaiu3upoBaTh, KAK
U3MEHEHHE [1apaMeTpoB Mporecca
(Temmeparypbl, OKHCIUTEIHHO-BOC-
CTAHOBMUTENIBHOTO XapaKTepa Cpeibl,
PA3HOCTH NOTEHUHAIOB ) B DJIEKTPO-
XUMUYECKOH cHcleMe MTOBIUSRT Ha
pe3yibrar. Ha ochoBannu aHamiuza
MOJXET ITPEIOKHUTH ONTUMATLHOC
petieHre npoOJIeMBI.

| vy o
5.2 MfTonnKa OUEHKH 3HAHUH, yMeHHI K HABBIKOB CTY/ICHTOB

PesynbraT 00yuenus }

O1eHOYHBIE CpcACTBA

OIIK4 - crnocoGHOCTRIO HCHOIL30BATH 3AKOHLI M METOALl MATEMATHKH, €CTECTBEHHBIX,
'YMaHUTAPHBIX U OKOHOMHYCCKUX HAYK IIPH PElICHUH TPODeCCHOHATIBHBIX 3a/1a4

3HaHKe OCHOBHBIX 3aKOHOB M HOHsTHH xuMuu | KonTposnbras pabora

YMeEHHE CaMOCTOATENbHO paboTars B yuebHo# | KonTposnbhas pabora, maboparopras paboTa,

JII/ITepélTypOI\/'I, KOHCIIEKTaMH JICKIHH, IIoATrOTOBKA AOKJIAaI0B

METOAUYECKUMU YKAZAHHUIMH,
JIOIOJIHUTENIBHON TUTEPATY PO,

Happlku peleHus THIIOBLIE 3a/1a4H, Kontposasnas padora

COCTABJATEL YDABHEHUS PEAKITHAI

IK-7- cnoco6HOCTBIO yuacTBOBATH B pa3paboTKe METOMOB HOBEPKH OCHOBHBIX CPE/ICTB
U3MEPEHHUH IIPY IIPOU3BOACTBE M IKCIUTYaTalHH HA3EMHBIX TPAHCTIOPTHO-TEXHOJIOTHICCKNX

MalluH
3HaHue 3aKOHOMEPHOCTEH xumuveckux | Konrponbuas padota
IIPOLIECCOB

YMenue [IpOaHaJIM3UPOBATH pesyibrar | JlaboparopHas pabora
DKCIIEPUMEHTA, BBIIIOJIHUTE OIIEHKY

IIOTPEITHOCTEH Pe3yJIbTaToB,




|
HaBbIkH DpOBEICHMS XUMHUYECKOTO
9KCIIEPUMEHTA

Jlaboparopras pabora

5.3 K‘ HTEPUH OLEHKH J1a00pATOPHBIX pador

JlaGoparopnas paboTa OLieHHBACTCA 110 CUCTEME «MAKCHMAIIBHOE — MWHHMA
6a1oBY. PaboTa curTaeTcs BHIIOIHEHHON, €CJIM OHA OIleHEHA MUHUMAJILHY
Camos. '

JIabopaTopHasi pa6oTa OLEHNBAETCH MAKCUMANLHBIM KOJIHYECTBOM 0
€CJIH CTY/IeHT: ‘
a) BuuionHMA paboTy B monHoM ofbseMme ¢ cobmoenneMm HEoOXOMMMOM

ITPOBEJICHNS ONBITOR H H3MEPCHHH:

0) CapMOCTOSTENBHO W PALHOHATLHO BHIOPAL U1 ONMLITA HEOOXOHUMbIE |
IPOBENT B YCIAOBMAX H pekuMax, 00CCHCUUBAIOMMY TONYICHHE DPE3y
HarOOABIICH TOUHOCTHIO;

B} B HPEACTABJIEHHOM OTHETE LPABUIBHO H AKKYPATHO BBIIOIHHII BCE 3alIUQ

. TpaQUKH. BBIMUCIICHYS, YPABHEHUS XUMHUECKIAX U CHENAT BBIBOJIbI

T} IIPABUIIHLHO BREITOJHUI AHAIH3 TIOTPEHTHOCTER (1pu HeoOX0MMMOCTH ):

1) IPABUIIBLHO OTBETHI HA TCOPETUICCKHE BOIPOCHL,

JlabopaTopHas paboTa OLEHHBAETCS MMHUMAJBHLIM KOJIHYECTBOM
BBIIOMHEHA HE HOANOCTBIO, HO OOBLEM BBIIOJIHCHHON YacTH TaKoB, 410
OPABUTHHBIC PE3YILTATHL B BBIBOJBL, WM CCIH B XOJC TIPOBCACHUS OIThiT
JOMYLIEHBI CIICTYIOMNE OHOKY! ]

ay ot AT LPOBOICH B HEPAIMOHABHBIX YCIOBUAX, UTO NPHBENO K IOy
OoJbIeH HOrPeIHOCTHIO!

0), W B OTYCTE OBLTH JONYHICHB! B 001iel cnoxnocTy He Goiee TPEX o
XHMMHECKAX PCaKLMM, B BRIMUCICHUSX, rpadurax, Tabaunax, cxemax, ana

T. L) He IPUHLMIMAIBHOTO I8 JaHHOM paloThl Xapakrepd, HO HOBIK
BBITOIHEHUS

B) MM HEe BLIIOJHCH COBCEM WX BBRIIOJHEH HEBEPHO aAHAIU3
HEOOXOMMOCTH ),

) WM LIpY OTBETE HA TEOPETUHECKUE BOMPOCKL CTYJCHT HONYCKaeT rpyl
BhITIONHEHO Ha 50%.

5.3 Kpurepun oHeHKH KORTPOJILHbLIX padoT

KonTponeable pabOTHI  OIEHWBAIOTCS 10  HATHOALILHOM  CHC

YUATEIBAKOTCS CICAYIOLINE KAYECTBEHHBIC 1I0KA3aTEIH OTBETOB:

* TIIyOHMHA (COOTBETCTBUE U3YUCHHBIM TEOPETHUCCKUM 000OIICHUAM);
*OCO3HAHIOCTE (COOTBETCTBAE TPEOYEMBIM B IPOrPaMMe YMEHHSM I1p

HH)OPMALIHIO);

*TOJTHOTA (COOTBETCTBHE 0OBEMY NIPOrPAMMBL M HHPOPMANUH YIeOHUK
Ilpy omeHke YYMTHIBAIOTCS YHCIO MW XapakTep OIMHOOK
HECYIIECTBCHHBIE).

CymecTBeHHbIe OMUOKH CBSI3aHBl ¢ HEAOCTATOYHON TIITyOMHOM H OC

Hampumep, CTyleHT HENPaBHIILHO yKa3al OCHOBHbIC [TPU3HAKH MOHSTHIH, 5
CBOMCTBA BEIIECTB, HEIPABUIBHO CHOPMYIHPOBAN 3aKOH,
IIPUMEHHUTH TEOPETUUECKUE 3HAHWsS Il OOBACHCHUS W NPEACKa3aHUs SIB
IPUYHHHO-CIICACTBEHHbBIX CBA3EH, CPABHEHUS M KJTACCU(DUKALINN SBJICHHM,

BHIa KaKOTO-IMO0 HEXapaKTEPHOro (akTa LPH OIUCAHUA BELICCTBA, NIPO

OTHCC'IFH OIr'OBOPKH, OITMCKH, HOIYNICHHBIC 110 HCBHHMATCIBHOCTH (HaHpI/I

YPaBHCHHUI peakiuit B IOJHOM MOHHOM BHJE JONYINEHA OJHA OIMHOKA B
MOHA).

(DieHKHE KOHTPOIBHBIX padoT:

HPaBUIIO ¥

HecymecrerHble ommbKy OMpeaesiaioTCs HETONHOTOM oTBera (Hal

JIbHOE" KOJIHYECTBO

[M KOJIHYCCTBOM

AJIJIOB B TOM CJIyvae,

HOCHCIOBATEILHOCTH

CAKTUBDI,
bTaTOB H

BLC OlbIThI
BRIBOJIOB C©

1, TaOJULbL, PUCYHKH.

0a/lIoB, eciau pabora
[TO3BOAAET I1OJYUHTD
A ¥ u3MepeHuil Opind

HEHUIO PE3YALTATOR €

HOOK (B YpaBHCHHIX
TH3€ TIOMPeIHOCTEN #
SABUIHX HA PE3yibrar

MOrPeIHOCTEH  {IpH

pie omubiru, 3ajamnue

reme. Ilpm omenke

MMCHSATD IMMOJIYHCHHYTO

a).
CYHIECTBEHHBIE
I

50)841

O3HAaHHOCTBIO OTBCTA.
BHeHI/Iﬁﬁ, XapaKTCPHEIC
i T.A. HJIH HC CMOT
FIGHHfI, YCTAHOBJICHHUH

pUMep, VIIyIeHHe U3
tecca). K HuM MOXHO
Mep, Ha aBa U Oonee
0003HAUCHHUN 3apsa




5 6annos. - 0TBET MOMHLIN U IPABUIILHBIN, BO3MOYKHA HECYIIIECTBEHHAS OLIH,
4 6aJu1a - OTBET HEMOJHBIN WK JOMyIIeHo He OoJree IBYX HECYINECTBEHHE

3 Oajgaa - pabora BBIIONHEHA HE MEHEE 4YeM HaIlOJIOBUHY, JONYIIEHA
omH6Ta M IIpU OTOM JIBE-TPH HECYIIIECTBCHHBIE.

2 Oawma - pabora BbIIONHEHA MEHBINE UYeM HAMOJOBUHY MM
CYIIECTBEHHBIX OITHOOK.

1 6aur - pabora He BHITOTHEHA.

5.4 Kputepun ouleHKH YK3aMeHA

DK3aMeHaHonnas
IIOJIyYEHHBIX CTYACHTOM B TEUCHHE CEMECTpa IMPHY BEITIOJHEHHH BCEX BUIOB
¥ OaI0B, IOJIyYeHHBIX IIPH BHIMOJHEHAU 3a46THON paboTel 3auérHast |
3a7a4y (HepedeHb 3a/IaHn MPEICTABIICH B yUeOHO-METOIMUECKOM KOMIIJIC!
Cocm%n;nonme NIEMEHTBI OLEHOK M COOTBETCTBYIOLIUI UM PEHTHHT IPUBE

13 6an10B — cUCTEMATH3MPOBAHHBIE U MTYOOKHE 3HAHUS 110 pasaeny yueoH
JK€ 110/ BOIIPOCAM, BBIXOISHINM 3a €€ MPeAeIbl; PE/UIOKEHHE HECTaHI1apTHO
NPABUJIBHO BBIIOJIHSIET 3aJlauy, JJAeT K Hel pa3BepHYTHIC MMOsICHEHUS (33134
% mpaBUIIBbHO).

12 6annoB — CHCTEMATH3WPOBAHHBIC U INIyOOKHE 3HAHUS 10 pasieiy Y

CTyZEHT ITPaBUIIBHO BHITOJIHSICT THUIIOBYIO 3a7auy, JlaeT K HeH pa3BepHYTH
|

BbInosHeHa Ha 100 % 1npaBuibHO).

11 6a/0B — CTYZEHT TPaBWIIBHO BBIOJHSCT 3ajady Owiera, HaeT
[TOACHEHUSA, HO JIOIYCKAET IIPH 3TOM OJHY, JIBC HE3HAYUTEILHBIC OIIMOK
II0JIHO IOSICHSET pelueHue (3a1a4a BeironHena 90 % mpaBuiibHO).

10 6a/mioB — CTyAeHT IPAKTHUSCKH IIPABHJIBHO BBITOJHACT 337a9y
HEJOCTATOYHO IOJIHBIEC ITOSCHEHHS, HO JIOIIYCKAET IPU ITOM JIBe-TPU HE3H
(ony rpyOyIO OMHOKY), THGO MPABHIBHO BBIIONHICT 3aJatH, HO HE MOSCH
BBINOJTHCHA 80 % rpaBHIIbHO).

9 0ans10B — €TY/ICHT BBIIOJHSET 337a9y OUIeTa, JaeT K Hel IMOSCHEHHs, HO

OJIHY, |iBe I'pyOble OLIMOKHU, WK JIBE-TPH MEJIKHE OIIMOKH, HO MPH 3TOM §
|

(3aﬂavﬁa BhIIIOJIHEHA Ha 70 % mpaBuiibHO).

8 0a/LI0B — CTYJICHT peniacT 3ajady OWieTa, He JIaeT K Hell JI0CTaTOYHbIX II
IIPH PEIICHHN HCKOTOPOE KOJIMUECTBO oMKOO0K (3a7aua BeimoTHeHa Ha 60 %

6 0a/I0B — OCTATOUHBIH 00BEM 3HAHWM B paMKax 00pa30BaTe/IbHOTO CTal
3aa4i CTYJCHT JOIIYCKAaeT 3HAYMTENIbHOE KOJIHUYECTBO OIMMOOK, HE Jiag
(3amaua BeItoHeHa HA 50 % NpaBUIIBHO).

4 Oajya — HEJOCTATOYHO IIONHEIA OOBeM 3HAHWM B pamkax 00pa3oBd
CryneHT npuCcTyNnMII K pelIeHHIO 3a/1a4, HO PEII ee MEHee, YeM HaIlOJIOBH

2 6aaaa — ¢parMeHTapHBIC 3HAHKS B paMKax 00pa3oBaTe;IbHOrO CTAHIapTa
K ananeHH}o paboTshl, BepHO 3amucai «/lano».

1 6ann — oTCyTCTBHE 3HAHUM B paMKax oOpazoBaresibHOro cranaapra. Cry
BBIIIOJIHEHHIO 33 aHHSL.

bajuib], MOyueHHBIE 32 BLIIOTHEHHE KaXI0M U3 Tpex 3a1a4 Guiera, CyMMu
KOJIMYECTBOM PEHTUHI-0AIIOB, TOJIYUEHHBIX B ceMecTpe. OTIeHKa BBICTABIIS

bKa.

COJIEPIKUT

X OLIUOOK,

OJHa CYHICCTBCHHAA

I
HECKOJILKO

pabota oIlleHHBAETCSI CyMMOW OayuioB, CKJIaALIBAOMIMXCA W3 OallioB,

ayJINTOPHBIX 3aHATHH

paboTa BIJIKDYAET TPU
KCE JTUCITUTLTHHEI).
MEHBI HUXKE:

)] IporpaMmsl, a Tak

ro pemenus. CTyJIeHT

a pplmonugena Ha 100

/qeOHON MTPOTPAMMEL.
le TIOSICHeHH (3a7a4a

K Hel pa3BepHyThIC
U WIA HEHCCTaTOYHO

buaera, daeT K Hel
(AUUTENLHEIE OIUOKH
(€T peLICHKE (3a/a4a

JIOTIYCKACT IIPH ITOM
(¢ MOSICHSICT PEIICHHE

OSICHEHHUH, JIOITyCKaeT
[IPAaBHIILHO).

napra. [Ipu penienuu
T K Hel T0sICHEHUH

TENBHOTO CTaHjapra.
HY.
. CTYIeHT IpUCTYIINI
q
|

JIEHT He IpucTynaig K

PyIOTCS C
eTCsT COTUIACHO

Ta6J‘IH[_l€, IPUBEICHHON HUXKE!



Orernka OTJIMYHO XOpoI1o YAOBICTBOPUTCIIEHO HEY

YIOBJIICTBOPUTCIBHO

baie 87- 100 65-86 51-64

0-50

6. METOAMYECKNE PEKOMEHJIAIINA 11O OPTAHUBAIIMMN |
CAMOCTOATEJBHOU PABOTHI CTYJAEHTOB I10 YYEBHOMU J{

Camog¢rosrensHast paborta crymnentoB (CPC) Hampabnena ma 3akpern)
OcBOeHHUs yueOHOro MaTepuana, pa3BuTHe lipaktudeckux ymenuil., CPC 5
BUIBI CAMOCTOSTENBHOM pabOThI CTYI€HTOB!
Ilepedenb KOHTPOJBHBIX BOIPOCOB H 3aJ@HUM U CAMOCTOATEIBHOM
IIPUBEACH B IIPUIIOKEHUH 1 XpaHHUTCSI Ha Kadenpe.
Ja CPC pexomenmyeTcst HCIONB30BaATh UCTOYHUKH, IIPUBEICHHBIE B 11, 7.
IIpn ¥3yueHny AUCIUINIHHE] BRIIOTHSIOTCS CIICYIOIHE (OPMBI CAMOCTOSIT
- pa0oTa C JIEKIIMOHHBIM MaTepHalioM, IIpeIyCMaTpUBAroIias IpopaboTky
y4eOHOMU JIUTepaTyphI;

nouck (noxgbop) u 0030p JMTEPATYPHI M OJCKTPOHHBIX HCTOYHHK
VHIUBUAYAJIBHO 3aaHHON 1IpobiieMe Kypcea;
- noniFOTOBKa K 1aDOPaTOPHBIM paboTaM, TPaKTHYECKAM 3aHITHSIM;
- IOATOTOBKA K 9K3aMEHY;
- HanMCcaHyue JIOKIaja 110 3a/lanHo# npobieme;
- MOATOTOBKA [IPE3EHTAIIUH 110 3aJJaHHOH TeMe;

|
. yanTHe B HAYYHBIX CTYJICHUYCCKHX KOH(I)CpeHHI/If{X.

KoHTpo.Ib caMocTOATEILHOM PAdOTHI CTYXEHTOB

KonTpose caMoCTOSITEIbHOW pabOTBl  CTYJICHTOB  SIBJISCTCS  MOTHBH

06pa30BATENLHOM JEATEILHOCTH CTYICHTOB.

KpurepusiMu O1IeHKH caMOCTOSATENBHON PabOThI CTY/ICHTOB SIBIISIFOTCSL

— YPOBEHb OCBOCHHS CTYJICHTOM y4eOHOTO MaTepuaa;

—yMECHHE

3aJlaHUH 1 TabOpaTOPHBIX PAboT;

~0(hOopMIIEHHE THCHMCHHBIX PabOT B COOTBETCTBUH C IPEIABSBISICMBIMH K HE
C(OPMHPOBAHHBIE KOMIICTCHIIHM B COOTBETCTBHH C IIC/ISIMH |

JUCIUIITUHEL,

1 BBINTOJHEHUIO
UCIHIUTUHE.

cHHUE H yriybJieHue
KIIIOUaeT Cle/lyIonme

[

{ pabOTBl CTYIEHTOB
3

CIEHOM paboThI:
KOHCIIEKTa JIEKLIUH U

0B HuHpOpManuM 110

DPYIOIIIAM  (paKTOpOM

CTy[ACHTa HCHOJB30BaTh TCOPCTHYCCKUEC 3HAHHA JId BBIIOAHCHHA IIPAKTHICCKHUX

1M Tpe6OBaHH§IMI/I;
3afadaMid  U3YUCHHS

7 YYEBHO-METOAMYECKOE W HWH®OPMALHWOHHOE | OBECHEYEHUE
ANCHUITJIUHBI |
PEKOMEHAALIMHA 110 IMTEPATYPE: |
7.1 OcHoBHas TUTeEpaTYpAa:
Ne [|ABrop, Haszpamue, Mecto w3yaHws, | ['pud Koaec
I ||M3/IaTeJIBCTBO, TOJ H3JIAHUS y4eOHOMH | O
JUTEpaTypHI || oK3eMIuI
SPOB
1 HUsanos B. I'.Heopranuueckas xamMust. Znanium
Kparxnit kype / B.I'. Usanos. O.H. I'era. com
- M.t KYPC: HULL UH®DPA-M, 2014, -
256 ¢. |
2 |[Keposun H. B, O6mas xumns : Homymeno Mun-som obmreron | 25 -




y4ebnuk st By3o / H. B, Koposus. -
11-e m3n., ucnp. - M. : Berc, mk., 2010,
- 557¢

IpodheCcCHOHATIBEHOTO 00
P® kau-se YII ms cryng
BBICHIMX YUeOHBIX 3aBE/I¢
00yYaroHUXCs 110 TEXHHUY
HAIIPABJIEHUSM U CHCIIHA

a30BaHMS
HTOB
HUH,
ICCKAM
TEHOCTSIM

7.2 lonioJIHATEILHAS JTUTEPATypAa:

Ne || ABrop, HasBamme, Mecto u3ganus, | ['pud Kosuuec
I/II | M34aTENBCTBO, TOJ  HM3MaHus  y4eOHOMH j TBO
JIATEPaTyphl ‘ OK3CMILI
SIPOB
1 I'mmnaka, H. JI.  OGrmas xumus : Honymeno Mun-BoM | ob6mero  u | 20
y4eOnuxk juisa By3os / H. JI. I'nunka ; mox | mpodeccronansHoro  00pazoBaHus
pen. B. A. ITomkosa, A. B. ba6kosa. - 17- | PO «kau-se VYII s cTyneHToB
€ u34., nepepad. u joi. - M. : FOpaiir, BRICINUX  Y4eOHBIX | 3aBEJICHUH,
2010. - 886¢ oOyvaromuxcs 10  TEeXHHYECKHM
HAIPAaBJICHUSIM U CIIEIUAIBHOCTSIM
i
7.3 IlepeveHn pecypcoB cetu MHTEpHET 10 M3y42eMoOi JHCIUILIHHE ‘
1. Karanor o6pazoBatelbHBIX HHTEPHET-pecypcoB hitp:/www.edu.ru/. !

2. XUMHAYECKHH KaTaJlor: XMMHUYECKHE pecypcsl Pyrera http://www.ximicat

3. [lopran ¢yH1aMeHTaIBHOTO XUMHUYECKOTo 00pasoBarus Poccun http://wy

4. XuMuK: caliT o xumuu Jyist XuMHKOB http://www.xumuk.ru/.
5. Xumuueckuit cepsep http://www.Himhelp.ru.

6.OCHOBB  XHUMHH: caur
http://www.hemi.nsu.ru.

00pa3oBaTeNbHBIHA UL IIKOJIBLHHK

7. WebElements: onnaifH-cipaBOUYHHK XUMHYECKHX DJIEMEHTOB http://webel
8 OcHoBbl xumuu. MaTepHeT-yueOuuK. http:/www.chemistry.ru/

9. Bupryansnas nabopatopus virtulab.net-

10 GecrmaTHble TOJIHOTEKCTOBBIC XKYPHAJIBI 110 XUMEHM. http://abe-chemistry.q

com/,
vw.chemnet.ru.

OB H CTYACHTORB

|
ements.narod.ru/

‘,Q/-

7.4 llepevenr HarIsAHBIX W JPYrAX [OCOOHN, METOIHIECKUX
NPOBENEHHI0 KOHKPETHBIX BUIOB y4eOHBIX 3aHATHH, a TAKKE METONHY
HCITOJIb3yeMbIM B Y4eOHOM Iponecce TEXHHYECKHAM CPeICTBAM

7.4.1 LL’leTonuquKne peKOMeH AT

PEKOMEHIAMUH 10
CCKHX MATEPHAJIOB K

1. JIucosas U.A.., Jlyxanckas M.M.. DHepreTnka XUMHUECKHX IIpolieccos Meromuaeckue

YKa3aH#s K IPAKTHYCCKUM 3aHSITHAM H JUIS1 CAMOCTOSITELHOM paboTHI CTYICHTOB

dopm oOyuenus .. Mormnes: benopyccko-Poceniickuii yuusepeuter, 2011, —

2. Jlyxkanckast U.M.. CTpoeHue aToMa i XUMHUECKas CBA3b MeToquuecKue
OPaKTHYCCKUM 3aHATHAM IJIA CTYACHTOB BCEX ClIELUAIBHOCTEH, 00yJaronn

IHEBHOU M 3a0UHON
25 ¢, 70 ox3.
PEKOMEHIAITAN K
XCsl 110 OENOPYCCKUM

[ o o -
U POCCHICKHM 00pa30BaTeIbHBIM IIPOrpaMMaM, THEBHOU 1 3a04HOM hopMm gbydenus.. Moruies:

I'V BIIO «benopyccko-Poccuiickuit yruusepeuter», 2016, — 16 ¢, 86 oK3.

3. JlucoBas W.A. Jlyxanckas M.
Meroueckre ykazaHus I caMOCTOSTENbHOM paboThl CTYAEHTOB B [IPOB

sasaTud o xuMuu. Morunes: I'Y BIIO «benopyccko-Poccuitckuit yHuBej

70 K3,

4, Jlyxanckas U.M. JIucoas LA, Diextponus Meroaudeckue yKa3zaHust
paboThl CTYICHTOB M IPOBEACHMUS NPAKTHUCCKUX 3aHSATHH [0 XHMHH.

OXUCIUTENBHO-BOCCTAHO

BUTCJIbHBIC  pPCAKHHUUN
CACHUS MPAKTAYCCKUX

peuter» 2012, — 26 ¢,
\

M1 CAaMOCTOSITCIBHON
Morunes: ['Y BIIO

«benopyccko-Poceniickuit yrusepeutery, 2012, — 22 ¢, 70 9k3.




5. Jlyxanckas WM. Jlucosas/M.A. OCHOBHBIE IOHATHS W 3aKOHBI XHUMHH MeTOIHUeCKHe

YKasaHusg K MpaKkTHYCCKUM 3aHiATHSIM U JUJIS  CaMOCTOSTEILHON pd6

Tbl CTYIACHTOB BCCX

CIICHHATIHOCTCH JIHEBHOU M 3aounoi ¢dopMm obydenus. — Morumes: ['Y BIIO «benopyccko-

Poccuitckuit yausepcuter», 2010, — 25 ¢, 70 3K3.

0. laueir B.®. , Jlucoras WM.A., Hukxomaesa H. JI. Xumuyeckas KMHETHKA M XHMHUCCKOE
paBHOBecHe. Mertonudeckue ykasaHusi K NPAKTHYCCKHM 3aHATHSM M Ul CaMOCTOSTEIBHOM

MOJATOTOBKH CTYACHTOB BCEX CIIENMANBHOCTEH AHEBHOH ¥ 3a0uHON (HOpM Q
I'Y BHO «benopyccko-Poccuiickuit yausepeutery, 2011, — 32 ¢, 70 K3,

Oydenus. — Morues:

7. Jlucosas W.A., Jlopmenko I'. @. Baxseifiune kiacchl W HOMEHK/IATYPa HEOPraHHYCCKUX
coc/iuHeHU. Meroanyeckue yKasaHWS K IPAKTHYECKUM 3aHATHAM H JUISI CaMOCTOSTENTHHOM
paboT! cTynenToB. — Mormites: «benopyccko-Poccuniicknmit ynusepentery, 2009, — 31 ¢, 70 k3.

8. Hukonaesa H.JI. Peaximm nonnoro oGmena.. Meroquueckue yKa3aHusi K MPaKTHICCKIM
3aHATUSAM W JUID  CaMOCTOSTENLHOM paboThl CTYJICHTOB BCeX CheluaibHocTeil. Morumes:

benopyccko-Poccuiickuii yausepcurer, 2014, — 16 ¢, 70 9k3.

9. Jlucosas M. A. Konnentpamuu pactsopos. CBOMCTBa pacTBOPOB HEDTEKTPOIHTOB. JIHCIICPCHEIE
cucTeMel. MeTo/Mueckne ykasanus K MPaKTHYCCKHM 3aHSTHAM U ISl CAMOCTOATENBHOH paGoTHI

cryaeHToB. Morunes: benopyccko-Poccuiickuit yausepeurer, 2014, — 16 ¢,
10. H;COBZUI H.A., Jlyxanckas .M., Sxy6osuu J[.W. XKectkocTs Boubl Me

70 »x3.
TOAMYECKHE YKa3aHUs

K OPaKTHYCCKUM 3aHATUAM U JUII CAMOCTOSTCIIBHON pa6OTBI CTYACHTOB JHCBHOM W 3a04HOii (I)OpM

o0yuenus. — Moruies: I'Y BITO «Benopyccko-Poccuiickuii yauBepeurery,

11. JIncosa U.A.. I'anpBaruueckue smemMentsl. Kopposus Metamnos. Meto
[PAaKTHYCCKUM 3aHATHAM W JUI1 CaMOCTOSITENBHOH paboThl CTYJICHTOB B
Morupes: benopyccko-Poccniickuii yausepeuter, 2014, — 33 ¢, 70 ak3.

7.4.2 MyJbTaMeIHITHbIE PE3eHTALHH

Crpoenue aromMa ¥ HepHOIUYCCKas cucrema (2)
Xumuueckas cBsisb (3).

KomiiexcHele coennnernus (3).

CKOpOCTh XUMHUYECKHX peaxiuii (8).
Hucnepcusie cucremnr (5).

Komnenrtpanuu pactBopos. CBOHCTBA paCTBOPOB HEXIEKTPOIHUT]
CranjiapTHble 3JeKTPOIHBIC TOTEHIUAIB, | albBAHHYCCKUE JIIEM

P NN R LD -

Onexrposus (13).
8. MATEPUAJIBHO-TEXHUYECKOE OBECHEYEHUE YYEBHON

MarepranbsHo - TeXHHUECKOE 00eCTeueHHE JUCIUILIMHEL COACPIKHTCS B Il
nabopatopuii, per. Homep [TVJI - 4.403- 334/1-15; [1YJI -4,403 -340/1-15.

2010. - 21 ¢, 70 ox3.

JUYECKUEe YKa3aHus K
ceX CIelHalbHOCTEH.

B. 3akoHsl Payins (5).
eHTHI (9)

| TMCHMITLINHBI

acropTe XHMHYCCKHUX




JIOTIOJTHEHUS U USMEHEHUS K PABOYEH I[TPOI'PAMME

1o yueOHON TUCIUTIINHE «XUMULN

HanpaBneHue noaroToBKH

23.03.02 — HazeMHLIE TPaHCIOPTHO-TEXHOJOTHUSCKAE KOMIIJIEKCE]

Ha 2017-2018 yuebnbIi rox

Ne JononHenus u u3MeHeHU OcHoBaHle
jasel
1 |II. 7.4.1 u3noxuTs B Clemytomel perlakumu: CeoaHbIii rutaH

1. JIncopas M. A. Jlyxanckas .M. OKHCIUTEABHO-BOCCTaHOBHTEBHBIC PEAKLIUH
Meroauueckue yka3aHHs Ajs CaMOCTOSTEbHOH pabGoThl CTYAEHTOB M IPOBEACHHS
MpaKTHYeCKHX 3aHATHH o XuMuK. Morunes: I'Y BIIO «benopyccko-Poccniicknii
yHuBepeureT» 2013, — 26 ¢, 70 9k3.

2. Jyxkanckas M1.M. OcHoBbI (DU3HKO-XUMWUYECKHX METO/IOB aHANN3A. MeTonuquKue
PEKOMEHAALMH K MTPAKTHYECKHM 3aHATHSM /1S CTYZAEHTOB BCEX ClIELMANIbHOCTEH,
oby4aroLuxes no 6e10pyCCKUM H POCCUHCKHM 00pa30oBaTe/IbHBIM [TpOrpaMMa,
AHEBHOM U 3a04HOH popm obyueHus. Morunes: I'Y BIIO «benopyccko-Poccuiickuii
yHuBepcutet», 2014, — 16 ¢, 70 k3.

3. Hukonaesa H.JI. Peakiin voHHOTO 0OMeHa. MeToauueckiie yKka3aHus K
IPaKTHYECKHUM 3aHATHIM H 11 CaMOCTOSTENbHOH paboThl CTyIEHTOB BCEX
cneumansHocTeil. Morunes: benopyccko-Poceuiickuil yausepeurer, 2014. - 16 ¢, 70
3K3.

4. Jlucopas U.A. KonuenTpauuu pacteopos. CBOHCTBA pacTBOPOB HE3JIEKTPOIUTOB.
Bropo# 3akon Payns. Meropudeckue ykazaHHs K NPaKTHUECKUM 3aHATHAM W 1Jis
camocToATeNbHOH paboTel cTyAeHTOB. Morunes: benmopyccko-Poccuiickuii
ynusepcuret, 2014, — 16 ¢, 70 k3.

5. JIncosas U.A., JIyxxanckas .M. I'aneBannueckue snementel. Kopposus
MeTas10B. MeTob! 3alLMThl METAMIOB OT KOPPO3UH. MeToauuecKue yKa3aHus K
MPaKTHYECKHM 3aHATHIM H A7 CAMOCTOATEIbHOH paboThl CTYAEGHTOB BCEX
cneuranbHocTel. Morunes; benopyccko-Poceuiickuii yausepecurer, 2014. - 16 ¢, 70
IK3.

6. Jlyxxanckas U.M. I'maponus conefl. MeToanueckue peKOMEHIALMH K
MPaKTHHYECKHM 3aHITHSIM Ul CTYZEHTOB BCEX CHELMalIbHOCTEH, 00yUaloluxcs rno
HenopycckuM U pocchiicknM 00pa3oBaTesbHbIM [TpOrpaMMam, AHEBHOH H 3204HOM
topm obyuenns. Morunes: I'Y BIIO «benopyccko-Poccuiickuil yHUBEpCUTETY,
2015.— 16 ¢, 86 sk3.

7. Jlucoras M. A. Knaccudukanus opraHi4eckux coelMHeHUH. Metonuueckre
yKa3aHHs K MPAKTHYECKUM 3aHATHAM U AJIs CAMOCTOATENbHOH paboTh! CTYAEHTOB
JIHEBHOH ¥ 3204HOH dopm o6yuenus. — Morunes: I'Y BIIO «benopyccko-
Poccuiickuii yausepcure», 2015. — 16 ¢, 86 sk3.

8. Jlyxanckas V.M. Ctpoenne aroma u xumuveckas cBsa3b. MeTronudeckue
PEKOMEHAALMH K [IPAKTUYECKUM 3aHITUAM IJIsl CTYJeHTOB BCEX CIIELMAIbHOCTEH,
obyyaromuxcs no 6enopycckuM U pOCCHHCKHUM 00pa30oBaTeNIbHbIM [TPOrpamMMam,
JHEBHOH 1 3a0uHO# (opm 00yuenns. Morunes: ['Y BITO <<Benopyccr<o-Poccm>iCKHﬁ
yHHBepcuteT», 2016. — 16 ¢, 86 2k3.

9. Jlysanckas U.M. Jlucopas M. A. OcHOBHBIE NOHATHS W 3aKOHBI XHMHH
MeToauyeckHe ykazaHUs K MPAKTUYECKHUM 3aHATHAM M [UIS CAMOCTOATE/IbHON
paboThl CTYICHTOB BCEX CNELMaTbHOCTEN JHEBHOH 1 3a04HOH (opm oOydeHus. —
Morunes: I'Y BITO «benopyccko-Poccuiickuii yuusepcute, 2016. — 16 ¢, 86 ak3.
10. Jlucosas M.A. XuMHuecKkas KHHETHKA U XUMHUYECKOE PaBHOBECHE.
MeTorueckre ykasaHus K MPakTHUECKUM 3aHATHIM U JUIA CaMOCTOATENIEHOM
MOATOTOBKM CTYJEHTOB BCEX CHEUMaIbHOCTEeH THEBHON U 3a04HOH dopm obyuenus. —

Morunes: I'Y BIIO «benopyccko-Poccuiickuii yHuBepcutet», 2016. — 16 ¢, 86 k3.

W3gaHui
[Ipotokon Ne4 ot
24.12.15




11. Jlucosas M.A. Xecrkocts Boabl. MeToaMueckue yKazaHHs K MPAKTHUECKUM
3aHATHAM M U1 CaMOCTOATENbHOM paboThl CTYAEHTOB AHEBHOH W 3a0uHOM hopm
obyuenus. — Morunes: I'Y BIIO «benopyccko-Poccutickuii yuusepcute», 2016. —
16 ¢, 86 3x3.
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