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1. Ilean u 32724 OCBOEHHS JUCIHHUILINHDBI

Llenb AMCHUIUIMHBL: AUCHUILTNHA «XUMUS» CTaBUT CBOEH IIETbIO JalbHEIIee yriyonenue
COBPEMEHHBIX IPEJICTABICHUM B 00JacTH XUMHM y oOydaromuxcs, (GpopMupoBaHHEe UX OOILEro
HayYHOTO MHUPOBO33PEHUS U Pa3BUTUE HAYYHO-TEXHMUYECKOI'O MBIIUIEHUS, IIyTEM IOCIEI0BATENb-
HOTO M3JI0’KEHUsI HauboJsiee 3HAYMMbIX 3aKOHOB U IOHATUI XUMHUH, 03HAKOMIIEHUEM O0Y4aroluXcs
C COBPEMEHHBIM YPOBHEM Pa3BUTHUSI XUMUH, PACKPBITUEM OOBEKTUBHBIX CBSI3€H €€ C APYTUMHU JIUC-
LUUIUIMHAMM, Pa3BUTHEM YMEHHMH U HaBBIKOB 3KCIIEPUMEHTAIbHONW paboThl U 00pabOTKU MOJIYy4EH-
HBIX Pe3yJabTaToB, (hopMupoBaHHEM 00IIETTPO(HECCHOHATBHBIX KOMIETECHITUH.

3ajjauu AMCUUIUIMHBL: TIOCIIE0BATEILHOE U3JI0KEHHE HanloJiee 3HAYMMbIX TEOPETUYECKUX
MOHATUM XMMMH, TAKUX KaK CTPOEHUE aToMa, XMMHUYECKasl CBS3b, NEPUOANUYECKUN 3aKOH, XUMHUYE-
CKasl TEPMOJMHAMMKA, KUHETUKA, TEOpUsl PaCTBOPOB, psifia BOIPOCOB I10 JNEKTPOXUMHHA U XHUMHUU
JHCTIEPCHBIX cUCTeM: (DOPMUpPOBAHHME HABBHIKOB PEIICHHS] XMMUYECKHX 3a/1a4, TIOCTAHOBKU M 00pa-
OOTKH pe3yJbTaTOB IKCIIEPUMEHTA.

2. MecTo AucuumiInHb/Moay s B crpykrype OIIOII BO
JlucuunianHa OTHOCUTCSA K IMCHUIUIMHAM 00513aTeIbHOM YacTu y4eOHOTO IIJIaHa.
Heo6xoauMpIMU yCIOBUSAMU JUIsl OCBOSHUS! TUCLIMITIIMHBI SBIISIOTCS:

3HaHUE XUMHH, 0a30BOT0 YPOBHS Cpe/lHEN 00111e00pa30BaTEIbHOM IKOJIBI;

YMEHHUSI PELICHUs 3a/1a4, COCTaBIICHUSI XUMUYECKUX ypaBHEHUI 0a30BOro ypoBHS cpeaHel 00-
11eo0pa3oBaTENbHOMN IIKOJIHI,

BJIa/ICHUE HaBBIKAMH MMOCTAHOBKH XUMHUYECKOIO IKCIEpUMEHTa 0a30BOT0 YPOBHS CpelHel 00-
1eo0pa3oBaTeIbLHOMN IIKOJIBI.

CopepxaHue TUCIUIUIMHBI CITY>KUT OCHOBOW ISl OCBOCHMSI TUCIUILIMH: «be30macHOCTh Ku3-
HezesaTenbHOoCTHY), «OCHOBBI HedTerazoBoil reojorumn», «MarepuanoBeneHue. TeXHOIOTUS KOH-
CTPYKIMOHHBIX MaTepPHAIOBY, «XUMHUS He(DTU U Tazay.

3. Pesyabtarbl 00y4eHus M0 JMCHUILIMHE/ MOLY.TIO
[Ipouecc n3yueHus: AUCUUIIIMHBI HAIIPaBJIeH HAa (OPMUPOBAHUE CIAEAYIOLIUX KOMITETEHIIUI:

Ta0muma 3.1

KO,I[ 1 HAMMCHOBAHUEC
KOMIICTCHIIMH

Kox u nanmeHoBa-
HUE WHAWKAaTOpa
JIOCTH)KEHUS KOMIIE-
teximu (MAK)

KOZ[ 1 HAUMCHOBAHUC PE3YyJIbTaTa OGy‘IGHI/Iﬂ 10 JTUCIHMUITIIMHE

YK-1. Cmnocoben ocy-
HIECTBJIATh TMOUCK, KpPH-
TUYECKUIN aHallu3 U CUH-
Te3 wuHpOpPManMU, IpHU-
MEHATh CUCTEMHBIN MOJ-
XOA ISl pelIeHus To-
CTaBJICHHBIX 3aJ1a4

VK-1.3. Hcnons3yet
METOAUKH CHUCTEM-
HOrO TMOJX0Ja MpHU
peuicHun I10CTaB-
JICHHBIX 3aJ1a4

3Harh: 31 METOAMKH CHCTEMHOTO TMOAXO0Ja JJIs PEIIeHUs] MOCTaBICHHBIX
3a1a4

YMmers : Y1 npuMeHSATh METOIMKH CHUCTEMHOI'O IOJIXOAa MPH PeIIeHUH
IIOCTABJICHHBIX 3aJa4

Brnaners: Bl meTroankaMu CHCTEMHOIO MOJAXOAA NMPH PELICHUH MOCTaB-
JICHHBIX 3334

YK-2. Cnocoben ompe-
JeNsITh  Kpyr 3ajxad B
paMKax  IOCTaBJIEHHOM
LEeNM ¥ BBIOWPATH OITH-
MaJbHBIE CIIOCOOBI KX
peuicHus, ucxond nu3
JIEUCTBYIOINX MPABOBBIX
HOpM, HUMEIOIIUXCS pe-
CYpCOB ¥ OIpaHUYECHUN

VK-2.1. TIlpoBoaur
aHajgu3 IIOCTaBIICH-
HOH 1emn u (Gopmy-
JTUpPYyeT COBOKYTI-
HOCTb  B3aUMOCBS-
3aHHBIX 3a7a4, KOTO-
peie HEOOXOIUMO

pemuTh JUIA ee Jo-
CTHKEHHUS

3HaTb: 32 Kak MPOBOJUTCS aHAJIM3 TTOCTaBJICHHOW LeJIn U (GOPMYITHpYeTCs
COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3aJ[ad, KOTOpbIE HEOOXOAMMO PpEIIUTh
JUIs €€ JOCTHXKEHUS!

YMerb : Y2 mpoBOAMTH aHAIN3 MOCTABIEHHOH LENM W (OPMYIHPOBATH
COBOKYITHOCTh B3aMMOCBSI3aHHBIX 3aJ[ad, KOTOpble HEOOXOAMMO PpEIIUTh
JUIS €€ JOCTHXKEHUSI

Bnaners: B2 Meromamm aHanu3a MOCTAaBIEHHOH menu M (GOpMYIHpPOBKH
COBOKYITHOCTH B3aMMOCBSI3aHHBIX 3aJ[ad, KOTOPBIE HEOOXOAWMO DPEUINTh
JUISL €€ IOCTHIKEHUSI

YK-2.2. Bsibupaer
ONTUMAaJbHBIN  cIlO-
cob pemeHus 3amgad,
UCXONI W3 HMEIo-
IUXCST PECYpcoB U
OrpaHUYEHUH

3Hatb: 33 Kak BEIOMpATH ONTUMAJIBHBINA CIIOCOO pENIeHHS 3a/1a4, UCXOIS U3
MMEIONNXCS PECYPCOB U OTPAHHUYEHUI

VYMmeth : Y3 BeIOMpaTh ONTUMANBHBIN CIIOCOO pelIeHHs 3ajaad, UCXOAs U3
MMEIONNXCS PECYPCOB U OTpaHUYEHUH

Bnaners: B3 meromamu BrIOOpa ONTHMAIBHOTO CHOCO0A pEIICHUs 3a/ad,
MCXOJIS N3 MMEIOIINXCSI PECYPCOB U OTPaHUYCHUH




OIIK-1

CniocobeH pemarth 3aja-
YH, OTHOCSIIHMECS K MPO-

(beccroHanbHON Iesi- | €CTECTBEHHBIX M Ma-
TENBHOCTH,  NPUMEHSA | TEMATHYECKHX HayK
METOIbl  MOJEIHUPOBA- | JUI PEIICHHUsS THIIO-
HUSA, MareMaTHYecKoro | BBIX 3ajad

aHanu3a, ecrecTBeHHO- | OIIK-1.2.  Ompene-
HayuyHble U OOIIECHHXKE- | JsgeT XapaKTepHUCTHU-
HEpHbIEC 3HAHUSI. KH XHUMHYECKOTO

OIIK-1.1.
CTpUpyeT
OCHOBHBIX ~ 3aKOHOB

Hemon-
3HaHHE

3HaTh: 34 OCHOBHBIE 3aKOHBLI €CTECTBEHHEIX M MAaTEMATHYCCKHX HayK s
PEHICHUA TUIIOBBIX 3a1a4

Vmets: V4 TIPUMEHATE OCHOBHBIC 3aKOHBI €CTECTBEHHBIX U MaT€MaTHU4c-
CKHUX HAYK IJId PEIICHUS TUITOBBIX 3a1a4

BHaIIeTLZ B4 METOAAMHU IIPUMEHCHNSA OCHOBHBIX 3aKOHOB €CTCCTBEHHBIX U
MAaTEMATUICCKUX HAYK IJI1 PEIICHUS TUIIOBBIX 3a1a49

nporuecca (sSBIeHUS),
XapaKTepHOro ISt
00BEKTOB Mpodeccu-
OHAJIBHOM  JIESITEIb-
Ha OCHOBE
SKCIEPUMEHTAIBHBIX
HCCIIEIOBaHUI

HOCTH,

3HaTh: 35 XapaKTepPUCTHUKH XUMHYECKOTO Iporecca (SBJICHHS), XapaKTep-
HOTO JUIsl O0BEKTOB NMPO(ECCHOHATIBHON AEATEIBHOCTH, HA OCHOBE JKCIIe-
PHMEHTAJILHBIX HCCIIEI0BAHUM

Ymern: Y5 OIMPCACIIATL XapaKTCPUCTUKU XUMHUYECKOI'o Ipolecca (ﬂBJ’Ie-
HI/IH), XapaKTepHOro ajsd 00BEKTOB HpO(l)eCCPIOHaHLHOﬁ JCATCIBHOCTHU, Ha
OCHOBEC SKCIIECPHUMCHTAJIbHBIX HCCIIeI0BaHUM

Bnagers: BS HaBpikamMu omnpeaeneHus] XapaKTepUCTUK XUMUYECKOTO Mpo-
necca (SBJICHUS), XapaKTEPHOTO Ui OOBEKTOB MPO(ECCHOHANBHOU Jes-
TEJIHHOCTH, HA OCHOBE HKCIIEPUMEHTAJIbHBIX HCCIeI0BaHUI

4. O0beM IUCHUILINHDI
OOmmii 00beM OUCHMILIMHBI COCTABIIAET 3 3aueTHhIE equHMIIb], 108 yacos.
Tabmnna 4.1.
AynuTOpHBIE 3aHATHUSI/KOHTAKTHasl pabo-
dopma Kypc/ Td, 1ac. CamocrosTensHas | KoHTpoums, Popwma npome-
IIpakTuue- KYTOYHOMN
obydeHuss | cemectp Jlek- Jlaboparopubie paborta, yac. yac
CKHC 3aHsI- arTecralun
Inu 3aHATUA
THUA
OuHas 1/1 18 - 34 20 36 DK3ameH
Ourio- 12 12 i 20 40 36 Sxzamen
3a04YHas

5.1. CtpyKTypa IUCLHUIUIMHBI.
Ounas ¢opma o0yuenus (OPO)

5. CTpyKTypa H coJep:KaHue JUCIHIINHBI

Tabmuua 5.1.1

CrpyKTypa JUCIUIIIHHBI/MOIYJIS

AyautopHele 3a-
HSTHS, Yac.

n/n

pasze-

Ho-
Mep

J1a

Haunmenosanue pasacia

CPC, | Bcero, Kon OreHOYHBIE

1 Tp. | JTab. yac. qac. WK cpencTea

1 cemectp

OO01mas 1 HeopraHu4ecKas Xu-
MU

VK-1.3 | Iloaroroska "
YK-2.1 | opopmieHue oOT-
VYK-2.2 | weroB K sabopa-
OIIK-1.2 | TopHoii padote Ne
1,25,6.8

Tecter  «Knmaccer
HeOpFaHI/I‘IeCKI/IX
COCIMHEHUI

10 18 10 38 «Cnoco0bl  BBIpa-
JKCHHUA KOHIICH-
Tpaluu pacTBOpa»
«Ctpoenue  ato-
Ma, IepuoaHnYe-
cKast crucrema,
XUMHUYECKast

cBs3b» «Kommra-
THBHBIE CBOWCTBa
pacTBOPOB)




«OKUCIINTENIBHO —
BOCCTAaHOBHUTCJIb-
HBIC peaKIm

dusryecKas XUMUS U METOJIbI
aHalli3a

26

VK-1.3

VK-2.1

VK-2.2
OIIK-1.1
OIIK-1.2

ITonroroska Hu
odopmierne OT-
4eToB K Jabopa-
TOopHOH paboTte Ne
3,4.7,9

Tecr «Tepmoau-
HAMHKa XHMHYE-
CKHX MPOIIECCOBY.
«CKOpOCTh XMMHU-
YECKUX PeaKLuit».
«XHUMUYECKOE
paBHOBECHE».
«["ampBaHMYe-
CKHE JIEMEHTBI»

Kommonnnas xumus

YK-2.1
YK-2.2
OIIK-1.2

ITonroroska Hu
odopmieHre OT-
YeToB K Jabopa-
TopHOU padoTte Ne
10, Tect «/luc-
NEepPCHBIE  CHCTE-
MBD)

DK3aMeH

36

DK3aMeHaI[OH-
Hble OHJIETHI

Hroro:

18 34

20

108

Ouno-3a0uynas ¢popma o0yuenusi (O3PO)

Tabmuua 5.1.2

n/n

CTpyKTypa OUCIUIUINHBL/ MO IS

AynHUTOpHBIE 3a-
HSTHS, Hac.

Howmep
paszena

HaumenoBanme pazaeia

JI. | Tlp.

JIa0.

CPC,
qac.

Bcero,
gac.

Koxg MIK

O1ieHOYHBIE
cpencrea

2 cemecTp

OOr1m1ast 1 HeopraHm4decKas
XUMUS

22

38

YK-1.3

YK-2.1

YK-2.2
OIIK-1.2

TToaroroska "
odopmiicHHe
OTYETOB K Jiabo-
patopHoii pabote
Nel,2,5,6.8
Tecter  «Kimacchr
HEOPTaHUYECKUX
COEIMHEHUI
«CrocoObl  BHI-
pakeHus KOH-
[EHTpalid  pac-
TBOPa»
«Ctpoenue ato-
Ma, TepHOIHYC-
cKas CUCTEMa,
XUMHAYECKAst
cBs3by  «Komu-
raTHBHBIC CBOM-
CTBa PacTBOPOBY»
«OKHUCIIUTENHHO
—  BOCCTaHOBH-
TEJbHBIE  Peak-
LW

Dmsryeckas XUMus 1 MCTObI
dHaJIM3a

14

26

YK-1.3

YK-2.1

YK-2.2
OIIK-1.1

IloaroroBka u
odopmieHne

OTYETOB K Jiabo-
paropHoii paborte




OIIK-1.2 | Ne 3,4.7,

Tecr «Tepmonu-
HaMHKa XHMHYe-
CKHX mporiec-
COBY.
«[anpBaHMIC-
CKHE JIEMEHTBI»

Komnonanas xumus

YK-2.1 TTogroroska "
YK-2.2 | opopmienue
OIIK-1.2 | oTueToB K Jabo-
2 2 4 8 paTtopHoii pabote
Ne 9, tect «uc-
MEePCHBIC  CUCTE-
MBI»

DK3aMeH

DK3aMeHaIHOH-

36
Hble OMIIETHI

Hroro: | 12 12 40 108

5.2. ConeprkaHue TUCHUTITUHBI

5.2.1. Coneprxanue pa3ienoB TUCIUTUIUHB/MOTYIS (IUJAKTUYECKUE STUHUIIBI).
Paznen 1. «Obwas u neopeanuueckas xumusy

— OCHOBHBIE 3aKOHBI XUMHUH
— CTPOCHHE aTOMa U TICPHOIIECKast CHCTEMA

— KJIaCChl HEOPTraHUYECKUX COSTMHECHHI

— COCOOBI BBIP)KEHHS KOHIICHTPAIMH PACTBOPOB
— PaBHOBECHS B PACTBOPAX AJICKTPOJIUTOB

— CBONCTBA PaCTBOPOB
— OKHCJIUTEIIbHO-BOCCTAHOBUTEIIHHBIC PEAKITUH

Paznen 2. « Quszuueckas xumus u Memoobl aHanu3ay
— OCHOBBI XUMUYECKOM TEPMOTTHAMUKH

— XUMHYECKas KHHETHKA U KaTaJln3

— XUMHUYECKOE paBHOBECHUE

— DIIEKTPOXUMHIIECKHE TIPOIIECChI
— TUTPUMETPUYECKUI METO]T aHaIM3a
Paznen 3. «Konnouonas xumusny
— JIUCTIEPCHBIE CHCTEMBI
— KOJUIOHTHBIC PACTBOPBI
— CBOICTBa U PUMEHEHHE KOJIOMIHBIX PaCTBOPOB

5.2.2. Coneprkanue TUCIUILINHBI 110 BHJIaM YI€OHBIX 3aHITHH.

JleKIMOHHBIE 3AHATUS
Tabmuua 5.2.1

Ne | Homep O0mBewMm, vac.
n/ | pasme- Tewma nexuuu
I na
micr- | OPO | 0300
IIJTMHBI
1 1 1 1 OcHoBHbIE 3aKOHBI XUMHUH. OCHOBHBIE MOHATHUS XUMHHM. XUMHUSI KaK HayKa O Belle-
CTBaX, MX CTPOCHUU U MPEBPALECHUSX.
2 1 2 1 Crpoenne atoma. Mojienu ctpoeHust aToMoB. OCHOBHBIE TTOJIOKESHHS TEOPUN CTPOCHHSI
aroma H. bopa. KBanToBo-MexaHuueckue MpeAcTaBiIeHUsI O CTPOCHHUE aToMa. Xapak-
TCPUCTHUKA COCTOSTHUM OJICKTPOHOB B aTOME CUCTEMOM KBAHTOBBIX YHCEN
3 1 1 1 Iepnomuueckas cuctema J[.M. MenmeneeBa Kak eCTECTBEHHas KJacCH(pUKanus 3e-
MEHTOB II0 3JIEKTPOHHOMY CTPOEHHIO aToMOB. CTpyKTypa MEpHOIUIECKOH CHCTEMBI:
MEepUoasl U CEeMEWCTBA, TPYNIBI M MOATPYHHEl. s, p, d, f — amementsl. V3MeHenue
CBOMCTB 3JIEMEHTOB 110 IEPUOJIaM U rpyIIam




OCHOBBI XMMHMYECKON TepMOIMHAMUKU. OHTanbnus. Tepmoxumusa. 3akoH ['ecca.
CraHgapTHOE COCTOSIHWE M CTaHIApTHBIE TEIUIOBBIE d(DQeKThl. DHEpreTuka XuMHude-
CKHX TIpoIleccoB. BTopoe Hawamo tepMmoanHamuKku. JHTponws. CBoOOmHAs IHEPTHs
I'n66ca. TepMoarHAMHUYIECKHE YCIOBUS IPOTEKAHUS PEaKIHiA

XuMudeckasi KHHETHKA M KaTalu3. | OMOTeHHBIE U FeTEpOTCHHBIE MTPOLECChl. MeTombI
PETyIHMpOBaHUs CKOPOCTH peaknuu. KoHcTaHTa CKOPOCTH XHMHYECKOW pPEaKIUH.
OHeprusi aktuBanuy. KaTanms3aTopbl W KaTaJIWTHIECKHE CHUCTeMbl. KuHeTHueckne
YCIIOBUSI TPOTEKAHMSI XUMHICCKUX PEaKIun

Xumnueckoe paBHoBecue. Koncranra pasHosecus. [Ipunnun Jla-Illarense. PaBHOBE-
CHsl B TOMOT€HHBIX U F€TePOT€HHBIX CUCTEMAaX

CaoiictBa pactBopoB. Knaccugukanusi pactBopoB. CoBpeMEHHOE NpENICTaBICHUE O
MEKMOJIEKYJSIPHOM B3aMMOJICUCTBHH B pacTBope. CBOMCTBA pa30aBIeHHBIX PACTBOPOB
NIEKTPONHUTOB. M30TOHNYECKUH KO3 dHLIMEHT

,ZLI/ICHepCHLIe CHUCTCMBI. KOJ’IJ’[OI/IHHLIe PacCTBOPHI. CTpOCHI/Ie MHUICIIBI. .HI/IO(i)O6HLIe n
J'II/IO(l)I/IJ'II)HLIe KOJIJIOUIBI. Honyqune JAUCIICPCHBIX YaCTUILI.

CBolicTBa KOJIJIOUAHBIX PACTBOPOB. KanyﬂﬂHI/Iﬂ, nenrulanus, CCAUMCHTalUA. Merto-
AbI pazpymieHus 1 CTa6I/IJ'II/138.III/II/I JUCTICPCHBIX CUCTEM.

HpI/IMeHeHI/Ie KOJIJIONWAHBIX paCTBOPOB.

11

PaBHOBecHst B pacTBOpax SJIEKTPOIHUTOB. [IprMeHeHNe 3aKOHa JACHCTBHUS Macc K paB-
HOBECHSIM B PAcTBOPaX 3JIEKTPOJIHUTOB: MPOU3BENICHIE PACTBOPUMOCTH, HOHHOE TIPOU3-
BEJICHHE BOBI, BOJAOPOJHBINA IOKa3aTeNnb. MIHINKaTOPEI

12

FI/I,Z[IJOJ'II/IS coneit. Ilorsatue o TCOPUU CUIIBHBIX 3JICKTPOJIUTOB. KucmoTHO-0CHOBHBIC
CBOICTBa BCIICCTB

13

OKHUCIUTEFHO-BOCCTAHOBUTEIILHBIC PEaKkiui. BakHeWIIne OKUCIUTENN U BOCCTAHO-
Buteid. [IpaBuia cOCTaBlICHUS! OKHCIUTEIBHO - BOCCTAHOBHUTEIIBHBIX PEAKIHi METO-
JIOM 3JIeKTpoHHOro Oanmanca. Kmaccudukaiuss OKHCIUTEIBHO - BOCCTAHOBUTEIIBHBIX
peakui

14

DnekTpoxXUMHYecKkre Iporeccel. PaBHOBecHs Ha rpaHuiie Metaml — pactBop. CraH-
JapTHBIC JJICKTPOAHBIC IMOTCHIIUAJIBI. P}Il[ HalpsHKEHUST MCETaJlIoB. T"anpBannueckue
MEeMEHTHL. J.A.C. AKKYMYJIATOPBL. OJEKTPOXUMHYECKHE IPOLECCHl. OJIEKTPOJIU3.
DNEeKTPOIN3 BOIHBIX PaCTBOPOB COJIEH, IEKTPOIM3 paciuiaBoB cojieit. 3akonsl dapa-
nesi. Kopposus meramnoB. XUMHUecKass M 3JIEKTpOXUMHUUEcKass Koppo3us. DakTopsl,
BIHSTFOIIIME HA KOPpo3uio. CIIocOOBI 3aIIUTHI OT KOPPO3UH

Hroro

18

12

IIpakTHYeckune 3aHATUS

[IpakTnueckue 3aHATHS y4€OHBIM IIJIAHOM HE MPEAYCMOTPEHBI

JlabopaTtopHbie paGoThI

Tabnuua 5.2.2
Ne Howmep O0mweMm, gac. HanmenoBanue mabopaTtopHOH paboOTHI
n/m pasgena | O®O 0300
JIACITATIT
VHBI
1 1 2 2 BBenenne B TeXHHKY JIaOOPaTOPHBIX PadoT.
[TpaBusa 6e30MacHOCTH B y4eOHO-HAYUHBIX JIAOOPATOPHSIX

2 1 2 2 JlabopaTopnast padota Ne 1. Kiraccel HeopraHmiecknx CoeIMHEHUH

3 1 2 Pemenne 3aga4y. Crioco0b! BRIpR)KEHHSI KOHIIGHTPAIMU PACTBOPOB

4 1 2 2 JlabGopaTopnast pabota Ne 2. [IpuroToBiieHre pacTBOPOB

5 2 2 2 JlabopaTophast padoTa Ne 3. CKOpOoCTh XMMHUECKHX PEaKIIUH

6 2 2 2 JlabGopatopnast padoTa Ne 4. Xumudeckoe paBHOBECHE

7 2 2 Pemenne 3agau. CKOpoCcTh XMMHUUECKHX peakliii. XMMHYECKOe pPaBHOBECHE

8 1 2 2 JlabopaTopHast paboTa Ne 5. PacTBOpBI 3JIEKTPOJINTOB

9 1 2 Pemenne 3anau. KosumraTusHbIe CBOWCTBa PacTBOPOB

10 1 2 2 JlabopaTophast paboTa Ne 6. OKHCIIUTENEHO - BOCCTAHOBHUTEIIbHBIE PEaKInu
11 1 2 Pemenue 3anau. OKUCIUTENTBHO - BOCCTAHOBUTENILHBIE PEAKIIUH

12 2 2 1 JlabopaTopnast padora Ne 7. Dnekrposn3

13 2 2 1 Pemenue 3anau. OnekTpoxuMus

14 1 2 2 JlabopaTopHast paboTa Ne§8. 3amep3aHue pacTBOpOB

15 2 2 JlabopaTophast padota Ne 9. Turpumerpudeckuii MeTo 1 aHaIu3a




16 3 2 2 Jlabopatopnast padora Ne 10. Konstoniaele pacTBopsl
17 3 2 Pewenue 3anau. JlucnepcHele cucTeMbl
Bcero: 34 20
CamocTosiTeJIbHAS p360Ta CTyaA€HTa
Tabmauma 5.2.3
Ne Howmep O0nem, gac.
n/m azzgena
,HECHZI[/IHHI/I [e10]0) 03900 Tema BI/IL[ CPC
HBI

1 1 2 4 Knaccel Heoprannueckux | M3ydenue Teoperudeckoro marepuana. Ilogroroska
coenuHenuii. OcHOBHBIE | M ohopMIleHHE OTYETOB K J1abopaTopHOil paboTe No
3aKOHBI XUMHHU 1, Tect «Kiaccel HEOpraHMYECKUX COSTNHEHUI»

2 1 2 4 CriocoObl BBIpaXeHUs W3zydenue Teopetndeckoro Marepuana. [lonroroBka
KOHLIEHTPAI[MX PacTBO- u oopMIIeHHE OTYETOB K J1abopaTopHoii padote No
poB 2, TecT «CriocoObl BBIpaKEHUsI KOHLIEHTPALMH Pac-

TBOpa»

3 1 2 4 Crtpoenue aToma, epu- Nsyuenue Teoperuueckoro marepuana. Tect «Ctpo-
OJIMYECKasi CUCTEMa, XU- | €HUE aToMa, IEPUOJMYECcKasi CUCTeMa, XUMHYeCKast
MHUECKasi CBSI3b U CTPO- | CBSI3b»
€HHE BELIECTBA

4 2 2 4 OCHOBBI XHMHYECKOH Uzydenue teopetndeckoro marepuana. Tect «Tep-
TEPMOJMHAMUKA MOJMIHAMHKA XUMHYECKHUX IPOIIECCOBY

5 2 1 2 Xumndeckas kuHetnka | M3ydenue Teopernueckoro marepuaia. [lonroroska
W KaTaJn3 1 oopMIICHHE OTYETOB K J1abopaTopHOi paboTe Ne

3, TecT «CKOpPOCTh XMMHUYECKHUX PEAKLIHID)

6 2 1 2 XUMHUYECKOE PaBHOBE- W3zyuenne teoperndyeckoro marepuana. [loarotoska

cue 1 ohopMIICHHE OTYETOB K JIabopaTopHOi paboTe Ne
4, TecT «XUMHYECKOE PABHOBECHE

7 1 1 2 PaBHoBecus B pactBopax | M3ydenue teoperuueckoro Marepuana. [loaroroska
ANIEKTPOJIUTOB, CBOWCTBA | M ohopMIIeHHE OTYETOB K J1IabopaTopHOii paboTe No
pacTBOpOB 5, Tect «KomnuraTuBHEIE CBOMCTBA PACTBOPOBY»
Peaxiun nonHoro oome-

Ha. ['unponus conei

8 1 2 4 OKHCIUTENBHO - BoccTa- | M3ydeHne TeopeTuueckoro matepuaia. [loaroroka

HOBUTEJIBHBIE PEAKIIUU U oopMIIEHHE OTUYETOB K J1abopaTopHoii pabore Ne
6, TecT «OKHCITUTEIBEHO — BOCCTAHOBUTEIBHBIC PEaK-
LM
9 2 2 4 DJEeKTPOXUMHUYECKHE Wzyuenne teopernyeckoro marepuana. [loarotroska
MPOLIECCHI 1 oopMIIEHHE OTYETOB K J1abopaTopHoii padore Ne
7, TecT «['anpBaHMYECKHE SIEMECHTBD)
10 1 1 4 CBoiicTBa pacTBOpPOB Uzydenue teopeTndaeckoro Marepuana. [loarotoBka
u 0ohopMIICHHE OTYETOB K JIAOOpaTopHOI paboTe Ne
8, Tect «KoJmuratuBHble CBOMCTBA pacTBOPOBY»

11 2 2 2 Teopernueckue ocHOBHI | M3ydeHue TeopeTuueckoro matepuaia. [loaroroka
AHATUTUYECKOW XUMUH,— | U 0OpPMIICHHE OTYETOB K JTabopaTtopHoi pabote Ne 9
Ka4ueCTBEHHbIH XUMHYe-

CKHI1 aHAJIu3, KOJIMJe-
CTBEHHBIN aHANN3, QH-
3UKO-XMMHUUYECKHE METO-
JIbl aHAJIM3a

12 3 2 4 JucnepcHsle cuctemsl, | M3ydeHue Teopetudyeckoro mMarepuana. Ilogroroska
KOJUIOMJIHBIE PacTBOPHI, | M opopMIleHHE OTYETOB K JIabopaTopHOit paboTe Ne
cBoiictBa u npuMmeHenne | 10, Tect «/lucnepcHble cuCTEMBD)

KOJUIOM/IHBIX PacTBOPOB
Kontpons 36 36 DK3aMeH
Bcero: 56 76

5.2.3. HpeHO,Z[aBaHI/IC JAUCHUIUIMHBL BEACTCA C NPUMCHCHHEM CIICAYIOINUX TPpaAUIIHUOHHBIX H




HWHTCPAKTUBHLIX BUJI0B 06pa30BaTeJ'H>HBIX TEXHOJIOTHIA:

— JICKIOUA, JICKIIMN - BU3yalIhnallys C UCIIOJIB30BAHUEM MynBTHMeHHﬁHOFO Marcpualia

— 1abopaTOPHBIA paboThI - paboTa B MaJIbIX TPYIax (MIMMHUTAIU)

6. TeMaTnka KypcoOBbIX padoT/IPOEKTOB

KypcoBbie paboThl/IpoeKThl yUeOHBIM IUIAHOM HE NMPEAYCMOTPEHBI

7. KonTpoJbHbIe paboThl

KonTtponbsHbie paboThl y4eOHBIM IJIAHOM HE MPETyCMOTPEHBI

8. OIIeHKa pe3yJbTaTOB 0CBOCHUSA I[I/ICIII/II[JII/IHBI/MOJIyJIH

8.1. Kputepuu orieHHBaHMS CTETICHH MOJTHOTHI M KA4eCTBA OCBOSHUSI KOMITETEHITUI B COOTBET-
CTBUH C IJITAHUPYEMBIMHU pe3yIbTaTaMH 00y4YeHHS MpUBeACcHBI B [Ipunoxenun 1.
8.2. PeiiTuHrOBas cucTeMa OLIEHUBAHUSA CTEIIEHH IIOJHOTHI M KAUECTBA OCBOSHUS KOMIIETEHITUI
oOyuarouxcsi O4HON popMbl 00yUeHHU MpeacTaBieHa B Tabnuie 8.1.

Tabnuma 8.1
Ne mi/m Bunbl mepornpusaThil B paMKax TEKYIIEro KOHTPOJIS Komuuecrso
OanoB
| Tekymas aTrecTanus
1 Jlaboparopnas padota Nel Kiaccel HEOpraHU4eCKUX COeTUHEHUI 0-5
2 Tect Nel Knacchl HEOpraHM4eCKUX COCIMHEHUM 0-5
3 JlaboparopHast pabota Ne2 [TpuroroBieHue pacTBOPOB 0-5
4 Tect No2 CriocoObI BeIpaykeHHsI KOHIICHTPAIUK PACTBOPOB 0-10
HNTOI'O 3a nepByr0 TEKYUIYIO aTTECTALHIO 0-25
2 TeKyulasi arTecTalus
5 Tect Ne3 Ctpoenue aroma, nepuonveckas CucTeMa, XMMUYecKast CBsI3b 0-5
(EDUCON)
6 JlaGoparopHas pab6oTta Ne3 CKopocTh XMMUYECKUX peaKIfii 0-5
7 JlabopaTtopHas pa6ota Ned Xumuueckoe paBHOBECHE 0-5
8 Tect Ne4 CkopocTh XUMHUECKUX PEAKIIMH, XUMHUYECKOE PaBHOBECHE 0-5
9 JlaGopartopHas pab6ota Ne5 PacTBOpBI 3J€KTPOJUTOB 0-5
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIHIO 0-25
3 Tekymias aTTecTalus
10 Tect Ne5 Tepmoannamuku xumudeckux peakuuii (EDUCON) 0-5
11 Tect Ne6 KonsmurarusHsle CBOWCTBA paCTBOPOB 0-5
12 JlabopaTtopHas pad6ota Ne 6. OKHCIUTEIBHO - BOCCTAHOBHUTEIIbHBIC 0-5
peakuuu
13 Tect No7 OKHCIUTENBHO - BOCCTAHOBUTEIBHBIE PEAKIIUU 0-5
14 JlabopaTtopHas pabota No 7. DnekTponun3 0-5
15 Tect Ne8 I"'anpBaHNYECKUE DIIEMEHTBI 0-5
16 JlaboparopHast pabora Ne8. 3amep3anue pacTBOPOB 0-5
17 JlaGoparopHas pabota Ne 9. TutpumMeTpruuecKuii METO]1 aHaJIN3a 0-5
18 JlaboparopHas pabora Ne 10. Koyutonaabie pacTBOpPHI 0-5
19 Tect Ne9 JlucniepcHble CUCTEMBI 0-5
NTOI'O 3a TpeThI0 TEKYUIYIO aTTECTALHIO 0-50
BCEI'O 0-100

8.3 PeifTnHTOBas CHCTEMa OIICHUBAHMS CTEIIEHH TIOJTHOTHI M Ka4eCcTBa OCBOCHUS KOMITETECHITHIA
o0yyJaroImuxcs 04HO-3204HON (hopMBbl 00yUeHHUs pecTaBiIeHa B Tabnue 8.2.

Tabmnuua 8.2




KonnuectBo

Ne /it Buapl MmeporipusiTiii B paMKax TEKYIIET0 KOHTPOJIS SaILT0B
1 Tekymias arTecTanus
1 JlabopaTopHnas pa6ora Nel Kiaccel HeOpraHUYECKUX COCTMHCHHI 0-5
2 Tect Nel Kntacchl HEOpraHMUYECKUX COEAMHEHNUN 0-5
3 JlabopaTtopHas padota Ne2 [IpuroroBiieHre pacTBOPOB 0-5
4 Tect No2 Crioco6s! BeipaskeHust KoHIIeHTpanuuu pactBopoB(EDUCON) 0-10
NTOI'O 3a nepByr0 TEKYIIYIO0 aTTECTAIIHIO 0-25
2 TeKyIas aTTeCTanus
5 Tect Ne3 Crpoenue aToma, nepruoIMyecKasi CUCTEMa, XUMUUYECKAsl CBS3b 0-5
(EDUCON)
6 JlaboparopHast pabora Ne3 CKoOpOoCTh XUMHUYECKHX PEAKIIHIA 0-5
7 JlabopaTopHas pad6ota Ned Xumudeckoe paBHOBECHE 0-10
8 JlaboparopHast pabota Ne5 PacTBOpEI 3JIEKTPOIUTOB 0-5
NTOI'O 3a BTOPYIO TEKYIIYIO aTTECTAIUIO 0-25
3 TeKkymias aTTecTaIus
9 Tect Ned Tepmoaunamuku xumudeckux peakuuii (EDUCON) 0-5
10 Tect Ne5 Konnurarususie coiictea pacteopoB (EDUCON) 0-5
11 JlaboparopHast pabota Ne 6. OKUCITHTETHHO - BOCCTAHOBUTEIILHBIC 0-10
peakiuu
12 Tect Ne6 OKHCTUTEIIEHO - BOCCTAHOBUTENIbHBIC PEAKIHH 0-5
13 Jlaboparopnast pabota Ne 7. Dnextponus 0-5
14 JlaboparopHast pabota Ne8. 3amep3anue pacTBOpOB 0-10
15 JlaboparopHast pabora Ne 9. Koyonabie pacTBOpsI 0-10
HNTOTI'O 3a TpeThI0 TEKYIIYIO aTTECTAIUIO 0-50
BCET'O 0-100

9.1. Ilepeuenb pekoMeHyeMOM IuTEpaTyphl npeacTasieH B [Ipunoxenun 2.

9.YuebHo-MeToqHYECKOEe H HHPOPMALIMOHHOE 0O0ecTeueHue TUCHUTILTHHBI/ MOTYJIA

9.2. CoBpemeHHbIe Tpo(hecCuOHANIbHBIE 0a3bl JaHHBIX U UH()OPMALIMOHHBIE CIIPABOYHBIE CUCTEMBI:
- DNeKTPOHHBIN Katanor/DnexkTpoHHas oubnuoreka TUY http://webirbis.tsogu.ru/
- Hudposoii oOpazoBaTenbHblil pecypc — 6ubanoreynas cucrema [IPR SMART —
https://www.iprbookshop.ru/
- DnekTpoHHO-0nOMMoTeuHas cucrema «KoHcynpTanT crynenTay www.studentlibrary.ru
- DnekTpoHHO-0nbaMoTeuHas cucrema «Jlaub» https://e.lanbook.com
- O6pasoBarenshas miatgopma FOPAUT www.urait.ru

- Hayunas snextponnas 6ubnmorexka ELIBRARY.RU http://www.elibrary.ru

- HattnonaneHas snexkrponnas 6ubnmorexa (HOB)

- DnexTpoHHas HedTerazopas 6udnuoreka PI'Y nedtu u raza um. I'yOkuna
http://elib.gubkin.ru/,

- DnekTpoHHas 6ubnuoTeka Y PUMCKOro TOCyAapCTBEHHOT0 HE(TIHOIO TEXHUUECKOTO YHU-
Bepcuteta http://bibl.rusoil.net/ ,

- bubnmoreyHo-uHGOPMAITMOHHBINA KOMITIEKC Y XTUHCKOTO rOCyJapCTBEHHOI'O TEXHHUYECKO-
ro yausepcuteta YI'TY http://lib.ugtu.net/books

- DNeKTpOHHAs CIIPAaBOYHAsI CUCTEMa HOPMATUBHO-TEXHUYECKOH TokymeHTanuu «TexHop-

MaTHuB»

9.3 JIureH3noHHoe U CBOOOHO pacIpocTpaHsIeMOe MPOrpaMMHOE 00eCTIeYeHHE, B T.U. OTeUe-
CTBEHHOTI'O MTPOU3BOICTBA!




1. Microsoft Office Professional Plus;
2. Microsoft Windows.

10. MaTepI/IaJILHO-TeXHI/I‘IGCKOQ odecrneuyeHue L[I/ICIII/II[.]'[I/IHLI/MOJIyJ'[ﬂ
HOMCH_ICHI/ISI OJi1 IPOBEACHUA BCEX BHU0B pa6OTI)I, MpEAYCMOTPCHHBIX y‘le6HBIM IIJIaHOM,
YKOMIIJICKTOBAHBI HGO6X0,III/IMBIM OGOPYI[OBaHI/IeM U TCXHUYCCKHUMU CPCACTBAMU O6y‘-ICHI/ISI.

Ta6mmma 10.1
Ne | HaumeHnoBanue HaumeHnoBanue nomemeHuit s IpoBeAeHUs BCEX BU- Anpec (MECTOTIOIOKEHHE) TI0-
/n | y9eOHOH AUCIH- | NOB y4eOHOW AEATENbHOCTH, IPEIyCMOTPEHHOM yuel- MEIICHUH I IPOBEICHMUS BCEX
TUTAHBI HBIM TUTAHOM BHJOB y4eOHOM AEATEIbHOCTH,
MIPEeIyCMOTPEHHON yIeOHBIM
TUIAHOM
1 Xumus Jlexnmonnsle 3aHATHS - — 307 ayauTopus: 628404, TromeHckas 001acTh,
YyeOHast ayauTopust JUIsl  [poBeleHust  3aHATHH | XaHThI-MaHCHUNCKHIT aBTOHOM-
JIEKIIMOHHOTO THIIA; TPYIIOBBIX M HHIUBHIyaJbHBIX | HBIN okpyr — lOrpa, r. Cypryr,
KOHCYJIbTAIlUi; TEKyIIero KOHTPOJIA M MPOMEXYTOUHOH | yn. DHTy3uacTos, 38
aTTeCTalHH.
OCHaIIIeHHOCTb!
Y4eOHast MeOeTb: CTOJIBI, CTYIIBS, TOCKA Ay TUTOPHASI.
Kommprorep B KOMIDIEKTE, HPOEKTOP, MPOCKIHOHHBIN
JKpaH
2 Xumus Jlabopatopusie 3ausaTus — 110 aynuropus: 628404, TromeHcKas 001aCcTh,

YuyebHast mabopaTopusi Uil TPOBEICHMS 3aHATHH
71a00paTOPHOTO THMA; TPYNIOBBIX M WHIMBHIYAJIbHBIX
KOHCYJIbTAallMi; TEKYIIETO KOHTPOJS WM MPOMEXYTOUHOMH
aTTeCTalMu.

OcCHaIlleHHOCTb:

AxBaguctumiaTop anektpudeckuit [[9-4 T3MOU (1
IIT.)

Cron 1abopaTopHsIif -3 miT.

Cron 1a60paTOPHEIiL ¢ AMKUKaMU U po3eTKaMu (3 mT.)
Cron mabopaTOpHBII O BCTPOSHHBIME TyMOaMu (2 1mIT.)
Cron mabopaTOpHEIH cO BCTPOSHHBIMH sIUKaMu (1 mT.)
Cron mpuOOpHBI OONBIION C TMONKOW 0e3 SIIUKOB U
po3eTok (2 mrT.)

Cron mpuOOpHBIN OONBIIOW C IOJKOW, SIMUKAMH U
po3erkamu (1 mT.)

Cron — Mo¥ika ogMHapHas ¢ OAHUM cMecuteneM (1 mrT.)
TexHoNornueckas MpUCTaBKa C MOABOOM BOBI (3 1IT.)
[Ixa¢ BHITSKHONH ¢ OXHOW MOIKOH M cmecurenem (2
IIT.)

Ikad st XxpaHeHUsI peakTHBOB (2 IMIT.)

Cron mabopatopusiit SM-21 mis TurpoBanus (1 mr.)
Cymmika K CTOIy-Molike ¢ KperuieHueM (1 mT.)
Xumudeckas rnocysa
XUMHUYECKUE PEaKTHBEI
Ormerymmmrenn (2 mrT.),
nporusonoxaproe I111-300-C
Onextponnsie Becbl AND EK- 200i (3 mur)

Ha6op apeomerpoB AOH-1 (6 miT.)

pH-metp-nonomerp AHMOH 410 B1 (2 mt.)

Bapsansie ycrpoiictea PW 265, Y3C -11-12-6,3 YXJI
3.1 (2 mr.)

Broperku

TepmomeTpsl

YCcTaHOBKY [T TUTPOBaHUS (6 mIT.)

Kommeiorep

Tenesuzop «Toshiba» 42 A3000PR

IICCOK, IIOJIOTHHUIIIC

XaHTeI-MaHCUHCKUN aBTOHOM-
HbIi okpyr — Orpa, r. Cypryr,
yJ1. DHTY3HacTOB, 38




11. Metoanyeckue ykazanus no opranuzauuu CPC

11.1. Metoauueckue yka3zaHHs 10 MOATOTOBKE K IPAKTUYECKUM, JTA0OPATOPHBIM 3aHATHSIM.

JIaGopaTopHBbIif TPaKTUKYyM 10 XHUMHUH ABIISICTCS OJHON M3 COCTaBHBIX YacTel Mmporpammsl Oa-
30BOr0 00pa3oBaHus OakaJaBpOB.

Mertoanyeckne yka3aHus K J1a0opaTOpHBIM paboTaM MpenHa3HAuYeHBI JJIs BCEX CTYJICHTOB He-
XMMUYECKHUX CIIEHUAIBHOCTEH, B yuyeOHbIe IUIaHbl KOTOPBIX BXOJUT JUCLUIUIMHA «Xumua». Oc-
HOBHBIE 1LIEJIH, MIPECIECIyeMble IPU BBIMOJIHEHUH 3TUX pabOoT, COCTOSAT B TOM, YTOOBI TOMOYb CTY-
JIEHTaM MPUOOPECTH HABBIKM BBINOJIHEHHUS] XUMUYECKOT0 IKCIEPUMEHTa, 00pabOTKHU pe3ysbTaToB
OTIBITOB, BHITIOJMTHEHUS TPEOOBAHU TEXHUKH OE30IACHOCTH MPHU padoTe B JIA0OPATOPUH.

Ha 3aHATHAX BBINOJIHAETCS YETBIPHAAUATH JIabopaTopHbIX pador. Kaxknas pabora BkiIrouaer
TEOPETUUECKYIO YacTh, PEIICHUE TUIIOBBIX 3ajay, BOIIPOCHI Il CAMOKOHTPOJIS, KOTOpPbIE TI03BOJISA-
10T IOJATOTOBUTHCS K TECTY 110 JAaHHOH TeMe, U ONMCaHUE JJaDOPaTOPHOTO IKCIIEPUMEHTA.

Metoauka 1 yciaoBUs POBEIEHUS OMBITOB, 00BEKTHI UCCIEIOBAaHUN BEIOPAHBI TAKUM 00pazoM,
4TOOBI 00ECIIEUUTh MOJIHYI0 CaMOCTOSITEIbHOCTh CTYIEHTOB IPH BBIIOJHEHUH JJA0OpAaTOpPHOH pa-
OOTBHI.

Beinonnenue nabopaTOpHOTo MpakTHKyMa CliocoOCTBYeT (POPMUPOBAHUIO Y CTYJEHTA KOMIIe-
TeHuui nponucanubix B ®I'OCax 1o JaHHON JUCIUTUIMHE.

[Tocne mpoBeaeHuUs MpeACTaBICHHBIX JJAOOPAaTOPHBIX PadOT CTYAEHT J0JIKEH

- 3HaTh: XUMUYECKUE CBOMCTBA 3JIEMEHTOB U UX COECAUHEHUH, TEPMOJIMHAMUYECKHE U KUHETH-
YEeCKHUE YCJIOBHSI NMPOTEKAHUS XMMUYECKUX PEaKLUi, paBHOBECHE B TOMOICHHBIX U IE€TEPOr€HHBIX
crcTeMax, mpaBuiia 6e30nacHoi paboThl B yueOHO-HAYUHBIX JTAOOPaTOPHSIX,

- YMETbh OIpeleNIATh KOHIEHTPAIUK PaCTBOPOB PA3JIMYHBIX COEIMHEHUN, TEPMOIMHAMUYECKHE
XapaKTePUCTUKU XUMHYECKUX pEaKUui U paBHOBECHBIE KOHILIEHTPALMU BEIIECTB, CKOPOCTh pEak-
LU ¥ BIMSIHUE Pa3InYHbIX (PAKTOPOB Ha HEE, aHATM3UPOBATh MOJTY4YE€HHbIE JJAaHHbIE, BBIABISTH 00-
LIYI0 3aKOHOMEPHOCTh UX U3MEHEHUS,

- BJIaJIeTh: HABBIKAMH BBIIIOJHEHUS! OCHOBHBIX XUMHUYECKUX JJA0OPATOPHBIX ONEpaIi.

[Tocne BbImONHEHUS 1TA0OPAaTOPHON PabOTHI CTYACHT NOJDKEH OTYET MO CIeAyIoulel popme:

- HOMep, Ha3BaHue, LeJIb U XO0]1 JJAOOPATOPHOU PabOTHI

- OCHOBHBIE pacyeTHbIE (OPMYJIbI (€CIIM OHU €CTh B METOJMYKE)

- CXeMa YCTaHOBKH (€CJIM OHa €CTh B METOJMUKE)

- TabnuLbl ¥ rpaduKy (ECIM OHU €CTh B METOJINYKE)

- OTBETHI HA BOIIPOCHI JAJISi CAMOKOHTPOJIS

- BBIBOJIBI

Kaxnas naGopaTtopHas paboTa orjeHMBaeTcs B 6aj1ax, B 3aBUCUMOCTH OT paboThl B 1aboparo-
puu 1 opopMIIeHHS OT4YeTa. baniel MOTYT ObITh CHUYKEHBI €CIIU:

- TIPY BBIIOJIHEHUH JIAOOPaTOPHOU paboThI OBbLI HAPYIIEH X0 paboThl, MOBIEKIINH 3a co00ii
HapylIeHHe TeXHUKH 0€30MaCHOCTU WX NOpYy UMYIIECTBA

- He ObIIO MPUBEJCHO B MOPSAJOK pabouee MECTO 0 OKOHYAHUHU paboThI

- OTCYTCTBYIOT HEOOXOAMMBI pa3/ieibl B IPEIOCTABIIEMOM OTUETE

- IOYIIEHBI OIIMOKU B COCTABJICHUH ypaBHEHUH.

Tembl BBINOTHIEMBIX JTJAOOPATOPHBIX padoT:

JIaGopartopnas pabota Ne 1. Kiaccel HeopraHn4eckux coeMHEHHH
JlaGoparopHas padota Ne 2. [IpuroroBienue pacTBOpoB

JIaGoparopHas pad6ota Ne 3. CKopocTh XUMHYECKUX PEAKIIMIA
JlabopaTtopHas pabota Ne 4. XuMuueckoe paBHOBECHE

JlaboparopHasi pabota Ne 5. PacTBOpBI 2JIEKTPOIUTOB

JlabopaTtopHas padota Ne 6. CBoiiCTBa pacTBOPOB

JIaGoparophas padota Ne 7. OKUCIAUTENBHO - BOCCTAHOBUTENIBHBIE PEAKIIUU
JlabopaTtopHas pabota Ne 8. Dnektponu3

JIaGoparopnas pabota Ne 9. TutpumeTpuuecKuii METOJ1 aHaIN3a
JlaboparopHas pabota Ne 10. Komrouaasie pacTBOpHI



11.2. MeTtoanueckue yKka3aHus 110 OpraHU3ally CaMOCTOSTEIbHON paOOTHI.

Lenpto u3ydyeHus: Kypca «XUMUU» SBISETCS (OPMHUPOBAHUE y OOYYAIOLINXCS COBPEMEHHOTO
Hay4YHOTO MUPOBO33pEHUS, JalbHEIIee yriIyOJieHne COBPEMEHHBIX MPECTaBlIeHU B 0071acTU XU-
MHUH U Pa3BUTHE XMMUYECKOTO MBIILICHHUSA, YMEHUS paboTaTh ¢ y4eOHO-METOJUYECKON JTUTepary-
POIi, HAaBBIKOB CAMOCTOATEIHHOM PabOThI PU MPOBEICHUU IKCIIEPUMEHTOB.

3amaueil AMCHUIUIMHBL ABIISETCS MMOCIEA0BATEIFHOE U3JIOKEHHE Hanboiee 3HaYMMbIX TEOPETHU-
YECKUX MOHSATHM, TAKUX KaK CTPOEHUE aTOMa, XUMHUYECKas CBS3b, IEPUOJIUYECKHUI 3aKOH, XUMUYe-
CKasi TePMOJAMHAMHUKA, KHHETUKA, TEOPUS PACTBOPOB, Psii BOIPOCOB IO 3JIEKTPOXUMHHU, (POPMHPO-
BaHUE MPEACTABICHUS y CTYICHTOB OO0 OCHOBHBIX OOBEKTaX XUMHH M XMMHUYECKHUX Ipoleccax,
CTPOCHUU CBOMCTBAX M PEAKIMOHHOM CITIOCOOHOCTH BEIIECTB, O 3HAYCHUM XMMUU JJIsl TEXHOJIOTHU-
YECKOI'0 ¥ SKOHOMHUYECKOTO Pa3BUTHS CTPAHBI.

OOyuarommiicsi J0JDKEH U3Y4UB KypC XUMHUH:

3HaTh: CTPOCHHUE aTOMa U MEPUOJUYECKYI0 CUCTEMY; XUMHUUYECKYIO CBSI3b CBSI3b U CTPOCHUE Be-
IIECTBA; KJIACChI HEOPTAaHUYECKUX COEIMHEHUH; CIIOCOOBl BBIPAXKEHMSI KOHLEHTPALUU PacTBOPOB;
paBHOBECHE B PacTBOpPAX 3JIEKTPOJIMTOB; OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE PEAKLUU; OCHOBBI
XUMHUYECKON TEPMOJMHAMMKHN; XUMHUYECKYI0 KHHETUKY U KaTajlu3; XUMUYECKOE paBHOBECHUE; dJIEK-
TPOXUMHUYECKHUE MPOLIECCHI; TUCIIEPCHBIE CUCTEMBI; TEOPETUUECKUE OCHOBBI AHAIIUTUUECKOW XUMHH
KAueCTBEHHBIH M KOJIMYECTBEHHBIN aHAIN3; PU3NKO-XUMHUYECKUE METO/Ibl aHAIN3a; OCHOBHBIE I10-
JIO’)KEHHS] OPraHUYEeCKON XUMHH, TUIIbl OPraHUYECKUX PEaKLMii; OpraHUu4eCKue U HeOpraHUuYeCcKHe
MIOJINMEPBI; METO/IbI [TOJIyYEHUS IOJTMMEPOB; CTPOEHUE U CBOMCTBA MOJIMMEPOB.

YMETb: Ki1accu(uuUpoBaTh U Ha3bIBaTh HEOPTraHMYECKHE BELIECTBA M0 MEXKIyHApOJHON HO-
MEHKJIATYpE, COCTABIISATh JCKTPOHHBIC POPMYJIBI DIICMEHTOB; XapaKTEePU30Bath S-, P-, 0-31€MEHTBI
M0 UX XUMUYECKUM CBOMCTBAM U MOJOkKeHHIO B [lepuonnyeckoii cucreme; KiaccupuupoBarb co-
€MHEHHUS 110 TUIY XMMHUYECKOH CBSI3M; pacCMaTpUBATh CBOMCTBA 3JIeMEHTOB. OnpeaensaTh KOHIIEH-
Tpaluu pacTBOPOB, IEPEBOIUTH OJIHY KOHLIEHTPALMIO B IPYI'yl0, CBOMCTBA PACTBOPOB; ONPEACIIATh
TEPMOJUHAMHYECKHE XapaKTEPUCTUKU XUMHUYECKUX pPEaKLUi ONpeAessiTh CKOPOCTb XUMHUYECKON
peakiMy M BIMSHUE Pa3IMYHbIX (PAKTOPOB Ha HeE, pacCUMUTHIBATH PAaBHOBECHBIE MapaMeTphbl; CO-
CTaBJIATh PEaKUUU MOHHOTO OOMEHa, TWIPOjH3a, KOMILJIEKCOOOPa30BaHUs, PACCUUTHIBATH PABHO-
BECHBIE MPOIIECCHl B PACTBOPAX 3JIEKTPOJIMUTOB, COCTABIATh peakiun OBP 00BSICHATH 3/IeKTpOXHU-
MUYECKHE MPOLIECCHI, pelIaTh 3aJla4y M0 TeMe. KIaCCU(PHUIIMPOBATh TUCIEPCHbIE CUCTEMbI U ITOHU-
MaTh MUIIEIUI000pa30BaHKe; pellaTh 3a/1aul KOJMYECTBEHHOTO aHajIn3a, pa3IndaTh METOAb! (pu3n-
KO-XMMHYECKOT0 aHaJIn3a; KJIacCU(PUIMPOBATh U HA3bIBaTh OPraHUYECKHE BEIECTBA 110 MEXKIyHa-
POJIHOIM HOMEHKIJIATYpe U pacCMaTpuBaTh UX CBOMCTBA, pa3jnyaTh METOABI MOJIYYEHHs U CBOMCTBA
MTOJINMEPOB.

BJIaJIeTh: TEXHUKON OE30MacHOCTU IMpPU BBIMOJIHEHUH J1aOOpaTOpHBIX padoT; ymMeHuem obpa-
aThCsl C XUMUYECKOM MOCY10H, peakTHUBaMU, CIIUPTOBBIMU TOPEIKAMU U 3JIEKTPUUYECKUMHU PUOOo-
pamu, BecaMu U Jip. J1a00paTOpHBIM 000PYAOBaHHEM; HABBIKAMHU BBIITOJIHEHUS OCHOBHBIX XMMHYeE-
CKHX J1a0OpaTOpPHBIX OmNepaluii, MOCTAHOBKU MPOCTOI0 XUMHUYECKOIO 3KCIIEpUMEHTA; HaBbIKAMHU
COCTaBJIEHUs] OT4YeTa O MPOJAETaHHOM paboTe, 3armoJHEHHUEM TaONUI, MOCTPOCHHEM TIpadHUKOB;
HaBBIKAMH CaMOCTOSITEIFHOW PabOThI ¢ Y4eOHOM, HAYYHOW W CIPABOYHOM JTUTEPATYPOIi; BECTH TO-
UCK U JIeJIaTh 0000IAIOIINE BBIBO/IBI.

JE€MOHCTPHUPOBATh. CIIOCOOHOCTh AHAJIM3UPOBATH MOJIyYEHHBIE JTAHHBIE, BBISBIATH OOIIYIO 3a-
KOHOMEPHOCTb UX HM3MEHEHUs, WUTIOCTPHPOBATH IMOJYYEHHbIE pEe3yabTaThl HCIONb3Ys Trpaduue-
CKH€ PeJaKTOphl; MUCATh XUMUYECKHE GOPMYJIbl M YpaBHEHMs peakuii; cOOMpaTh yCTaHOBKU AJIS
XMUMHUYECKOT0 3KCIIEpUMEHTa U yMeHHe paboTaTh B KOJUIEKTUBE.

AyIUTOpHBIE 3aHATHS COCTOST M3 JICKIMH M JTa0OpaTOpHBIX paboT. s Oojee MomHOro U
yriIyOJI€HHOTO YCBOGHUS MaTepuala 1o AUCHUILUIMHE YIeOHBIM IJIaHOM MPEeayCMOTpEeHa CaMOCTOs-
TeabHas paboTa CTYJIEHTOB, U KOHTPOJIS 3a €€ BBIIOJHEHUEM IIPeyCMaTPUBAETCS CUCTEMA IMPOo-
MEXXYTOUHBIX TECTOB 10 U3y4aEMbIM TEMaM M UTOTOBOI'O TECTA.

BxonHo#t kouTpousb. [Ipeanonaraer onpeneneHre CTeneHd rOTOBHOCTH 00y4aroluxcsi K OCBO-
€HUIO JUCLHUIUINHBI.




Jlekuuu.
KoncnektupoBanue neknuii — ogHa u3 GopM aKTUBHOU pabOTHI oOydaromuxcs, GopMupyro-

11ast HABBIKU U YMEHUS KPAaTKO, CXEMaTUYHO, [TOCJIEI0BATEIBHO 3aMUChIBATh OCHOBHBIE MOJIOKEHMUS,
¢dbopmyibl, BeBOABI. [locnenyromas pabora Hal TEKCTOM JIEKIIUM BOCKpEIIAET B MaMITU €€ COMep-
YKaHue, MO3BOJISIET Pa3BUBATh AHAIIMTUYECKOE MBIILIEHHE. B KOHIlE JIeKIUK MpenoiaBaTesib OCTaB-
nsiet Bpems (5-10 MUHYT) JUis pacCMOTpPEHUsI U OOBSICHEHHS pelIeHUus 3a/1ad, MpeayCMOTPEHHBIX
TecTaMu. JIeKIIMu HalleJIeHbl Ha OCBEIlleHNe HanboJee TPYIHBIX BOIIPOCOB, PACCMATPUBAEMBIX TEM,
U MPU3BAHbBI CIIOCOOCTBOBATH (HOPMUPOBAHUIO Y 00YJAIOIIMXCSl HABBIKOB pa0OTHI C HAYYHOM JUTe-
patypoii. Taxxe npenmnosaraercsi MpenoJaBaTesIieM OTBETHI Ha BOIIPOCHI, BO3HUKILIKE y 00ydaro-
HIUXCA NPU IPEIBAPUTEILHOM H3y4yeHUH yuyeOHoro Marepuana. Ha nepBoit jgekiuu npenoaaBareib
JIOJKEH O3HAKOMUTh 00YYaroUIuXcsi ¢ paccCMaTpUBAEMBbIMHU B Kypce TeMaMu, CIIMCKOM PEKOMEH/Ty-
eMOii TuTepaTyphl, TPeOOBAHUSMU K BEIEHHUIO KOHCIIEKTOB U J1a00paTOPHBIX TETpajeil, peHTHHTOM.

OOBSICHUTH O0YYAIOIIMMCS 32 KaKHUE TEMBI IIPEIIONAraeTCs U B KAKOM KOJMYECTBE OYIYyT BBICTAB-
JSATHCS OAIUIBI.

JlaGopaTopHble 3aHsTHSL.

Jiia ryO0OKOTo M3yYyeHUs XUMUU KaK HayKd, OCHOBAaHHOM Ha JKCIIEpUMEHTEe, He0OX0auMo 00ydya-
FOIIUMCSI BBITIOJIHUTH J1a00paTOPHBIN MPakTUKyM. JlJIs TOATOTOBKM K HEMY OOYYarOIIHECs TOJIKHBI
3aKOHCIIEKTUPOBATh B JIA0OPATOPHBIX TETPAAX XOJ pabOThl, COCTABUTh YpaBHEHHS peakiui, 00b-
SICHUTB PE3YyJIbTAThl BBITIOJIHEHHBIX OIBITOB U CAENIATh U3 HUX BHIBOJIBI. [10 OKOHYaHUU TTPaKTUKyMa

oOyuaroluecs: MpeIbsIBISIIOT MPenoiaBaTelo padouyio TeTpaab ¢ OQPOPMICHHBIMU paboTaMu, B
KOTOPOU MPEnoiaBaTelib JeaeT MOMETKY O UX BBIOJTHEHUH.

CaMocTosTenbHast paboTa 00yJaronmxcs.

1. PabGota ¢ koHcnekToM jekuuid. OO0yJaronuics T0KEH IPOCMOTPETh KOHCIIEKT JICKIIUNA B TOT
ke JICHb IOCJIe 3aHATUH, BBIACIUTh MaTepual KOHCIEKTa, KOTOPBIM BBI3BIBACT 3aTPyIHEHUS IS
noHuManus. HaiiTu OTBETHI Ha CJIOKHBIE BOIPOCHI, UCTIOIB3Ysl PEKOMEHIYEMYIO JTuTepaTrypy. Ecin
CaMOCTOSITENILHO HE YAAlIOCh pa3o0paThCsi B MaTepuaie, 00paTUTHCS 3a MOMOIIBIO0 K MpernoaaBare-
JII0 HA KOHCYJIBTAIUY WK OJIFOKANTIICH JICKITUH.

2. Pabora ¢ MmetoaudyeckuM mocoduem. [Ipu moaroroBke k madoparopHsiM 3aHsITUIM OOydaronmii-

Csl IOJDKEH OTBETUTH Ha BOIPOCHI /I CAMOKOHTPOJIS OPUEHTUPYSICh Ha KOHCIIEKTHI JICKIIUNA U TEO-
PETHUECKYIO YacTh, U3JIOKEHHYIO B METOIWYECKOM MocoOuu. Iy BBIMONHEHUS MUCbMEHHBIX J0-
MallTHUX 33JJaHui 00yJarorMCcs HE00X0IMMO BHUMATEIIBHO MTPOYUTATh COOTBETCTBYIOIIUI pa3ies
yuyeOHMKa U TpopadoTaTh aHANOTUYHBIE 33/IaHHUs, pacCCMAaTPUBAEMBbIE IMpernojaBaTesieM Ha JICKIIH-
OHHBIX 3aHATHUSAX. BBIIENIUTH BOMIPOCH], HA KOTOPBIE HE CMOT HAlTH pemieHue. B TeTpans nms mado-
paTOpHBIX paboT mepenucaTh XoA paboThl, ypaBHEHUS peakiuii, Tabnuiel. [locTossHHAS aKTUBHOCTD
Ha 3aHATHUSAX, TOTOBHOCTh CTaBUTh M OOCYXKJIaTh aKTyaJlbHbIE MPOOJIEMBI Kypca - 3aJI0T YCIEeUTHOM
paboThI ¥ IOJIOKUTENBHOMN OLIEHKH.

Koncynpranuu.

Ecnu y oOydaromierocss BO3HUKAIOT 3aTPyJHEHHS TIPU U3YYEHHUH Kypca, CleqyeT oOpamiarbes
3a KOHCYJbTallMe! K mpernoaaBarento, KoHcynpTaluyu MOKHO MOTYYUTh U 110 BOIIPOCAM OpraHu3a-
MU CaMOCTOSITETbHOW PabOThI, TECTOBBIM 33JIaHUSM U TI0 JPYTUM y4eOHO-METOIUYECKUM BOIIPO-
cam.

PaboTa ¢ KHUTOH.

N3yuaTe Kypc peKOMEHIyeTCs TI0 KHUTaM, IIPEICTABJICHHBIM B CIIHCKE JTUTEPATYpPhl. Y YeOHUKH
MOXKHO TOJYYUTh B OMONMHMOTEKE WM B DJEKTPOHHOM BHJE Y IMpernojaBatens. J(omoTHUTENbHYIO
WH(pOPMAITUIO MOXKHO TIOJIYYHTh Ha CaliTax, TAK)Ke MPEJCTaBICHHBIX B CIUCKE JUTEpaTyphl. U3yuas
MaTepuaa HeoOXOIUMO BHHUKATh B CYIIHOCTh TOTO WJIM MHOTO BOMPOCA, a HE MBITATHCS 3aIIOMHUTH
oTaenbHble GOpMYIBI U onpeseneHus. Takoi moaxoa cnocodcTByeT Oosiee riy00oKOMy U IPOYHOMY
YCBOGHHUIO MaTepuana. YToObl Jydille 3alOMHHUTHh U YCBOWTH M3y4aeMbIii MaTepuan, HaJo o00s3a-
TEeITbHO UMETh pabouyr0 TETPaJlb U 3aHOCUTH B Hee (DOPMYIHUPOBKU 3aKOHOB U OCHOBHBIX TOHSITHIA
XUMHH, 3HaYCHHS] HOBBIX HE3HAKOMBIX TEPMHHOB M Ha3BaHHU, (OPMYIBI U ypaBHEHUS pPEaKIIUi,
MaTeMaTUYeCKHe 3aBUCMMOCTH U MX BBIBOJBI U T. TI. Bo Bcex ciydasx, Korja Matepuai moaaeTcs
CUCTeMAaTH3alllH, CIIEyeT COCTAaBIATh TpadUKH, CXeMbI, Juarpammbl, Ta0iumbl. OHU 00Jer4aroT




3allOMUHAHUE ¥ YMEHBIIAIOT 00hEM KOHCTIEKTUpYyeMoro Marepuaia. [loka TOT uian nHOU pa3zien He
YCBOEH, MEPEXOAUTh K M3yYEHHIO HOBBIX paslenoB He cienyer. KpaTkuil KoHCIEKT Kypca Oyner
I10JIE3E€H MPU NTOBTOPEHUH MaTepuaia B IEPHOJ] NOATOTOBKU K 3K3aMeHy. M3yueHue Kypca 10JIKHO
00513aTeIbHO COMPOBOKIATHCS BBIMOJIHEHUEM YIPAXXKHEHUN U pellleHueM 3aiad. Pemienue 3anay —
OJIUH M3 JYYIIMX METOJOB MPOYHOI'O YCBOCHHS, IPOBEPKHU U 3aKPEIICHUS] TEOPETUUECKOTO MaTe-
puaia.

Onenka pe3yabTaToB OCBOCHUs AUCHHUIUIMHBI B 100 OanpHOW cucTeme Uisi O0ydarouIuxcs
CKJIQ/IBIBACTCS U3 TPEX TEKYIIUX aTTECTAlM, TaKKe MpeArnoaaraeTcss Habop MOOUPUTETbHBIX Oa-
noB. Ilpu moarotoBke k 1abopatopHbIM paboTaM U MPOBEACHHUIO TECTHUPOBAHUS, HEOOXOAMMO 00-
paTUTh BHUMAaHUE Ha MpEACTaBICHHbIE TECTOBbIC 3a1aHus. [Ipy peleHnn TecTOBBIX 3aJaHU Clie-
JyeT UCIOJIb30BaTh JuTeparypy. CuCOK KOTOPOM MPEACTABICH B KOHIIE METOJIMUYECKUX YKa3aHUM.
Tectbl pesicTaBiIeHbl B MOPSAIKE U3yYEHHS BBIIICHU3JI0KEHHBIX TEM 10 XUMUU, BOIPOCHI SIBIISIFOTCS
TUTIOBBIMU M TaKXe, IPEJCTABICHBI Ui TECTUPOBAHMS B CUCTEME TOICPKKU YIeOHOTO IMpoliiecca
«EDUCON»y. KoMITJIEKT OIIEHOYHBIX CPEACTB JJII TECTHUPOBAHUS YCBOCHHOTO Marepuaia oOyda-
IIUMHUCS TIOJTHOCTBIO OXBATBIBAECT BCE COJECpIKaHUE MPO(ECCHOHATBLHON JEATeILHOCTH 0 JaHHON
JTUCIUILIMHE, TECHO CBS3aH C TEOPETUYECKHMM MaTepHaaoM, OOECIeUMBAIOIIUM PEUICHHE 3a/1auH, B
HEM OTpa)k€Hbl HanOoJiee 3HAYMMBbIC TTapaMeTPbl pACCMATPUBAEMBIX TeM. THUNU3aLMs 3a/1a4 1M03BO-
JISeT JIOCTaTOYHO YETKO CHCTeMAaTHU3HpPOBATh 3HAHHS CTYACHTOB, KOHTPOJIUPOBATH YPOBEHb YCBOE-
HUS MaTepuaia, MPOBECTH yUeT TUITUYHBIX OMTMOOK. BBISIBUTE HEIOCTATOYHO YCBOSHHBIC TEMBI.

[Tokazarenu oneHKH pe3yibTara:

91-100 Gammnos:

CTYICHT JIEMOHCTPUPYET CHOPMUPOBAHHOCTH NUCHUIUIMHAPHBIX KOMIETCHIIM Ha WTOTOBOM

YpOBHE, OOHApY>KUBAET BCECTOPOHHEE, CHCTEMATUYECKOE U ITyOOKOe 3HaHUE yueOHOTO MaTepuania,
YCBOUJI OCHOBHYIO JIUTEPATypy U 3HAKOM C JOMOJIHUTEIBHON JUTEPATypOr, yMEeT CBOOOTHO BBI-
MIOJTHATH MPAKTUUYECKUE W TECTOBBIC 3aJaHUsl, NMPEAYCMOTPEHHBIE MPOTrpaMMOii, CBOOOIHO OIepH-
pyeT npuoOpEeTEeHHBIMU 3HAHUSAMU, YMEHUSIMH, TPUMEHSET UX B CUTYAI[USX MOBBIIICHHON CIOXKHO-
CTH.
76-90 6amnnos:
CTYJIEHT JIE€MOHCTPHUPYET CHOPMHUPOBAHHOCTh TUCIHUIIMHAPHBIX KOMIIETEHIIMM HAa CpeIHEM
YpOBHE: OCHOBHBIC 3HAHUS, YMEHUSI OCBOEHBI, HO JOIMYCKAIOTCS HE3HAYUTENbHbIE OMUOKU, HETOU-
HOCTH, 3aTPyJHEHHUS MPU aHATUTUYECKUX OMEpalUsIX, IEPEeHOCEe 3HAHWW U YMEHUN Ha HOBBIC, HE-
CTaH/IapTHBIE CUTYAI[HH.

61-75 6amnoB:

CTYIEHT JIEMOHCTPUPYET CPOPMHUPOBAHHOCTh AUCHUIUIMHAPHBIX KOMMETEHIIMHA Ha 0a30BOM
YPOBHE: B XOJIe¢ KOHTPOJIbHBIX MEPOMPUSITHI JOIMYCKAIOTCS 3HAYUTEIbHBIC ONTUOKU, MPOSBIISCTCS
OTCYTCTBHE OTIENbHBIX 3HAHWUN, YMEHHI, HABBIKOB MO HEKOTOPHIM JUCHUIUIMHAPHBIM KOMIIETEH-
LUSIM, CTY/ICHT UCTIBITHIBACT 3HAYUTEIBHBIC 3aTPYAHEHUS TIPU ONEPUPOBAHUY 3HAHUSAMH U YMEHU-
SIMH TIPU UX TIEPEHOCE Ha HOBBIE CUTYAIUH.

0-60 GamoB:

CTYIEHT JEMOHCTPHPYET C(HOPMUPOBAHHOCTH JUCIUTUIMHAPHBIX KOMIIETEHIIUI Ha yPOBHE HU-
e 0a30BOTO, MPOSBIIACTCS HEOCTATOYHOCTh 3HAHWH, YMEHUN, HABBIKOB.

[Ipumepsl TeCTOBBIX 3aaHUI TTPEICTABICHBI B KOMIUIEKTE OIIEHOYHBIX CPECTB

Bormpocs! k 3x3ameny:

1. OcHoBHbIE 3aKOHBI XUMHH. OCHOBHBIE MTOHATHS XUMHH. XUMHs KaK HayKa O BEIIECTBaX, UX
CTPOCHUH U TIPEBPAIICHUSX.

2. Ctpoenue aroma. Mogenu ctpoeHust aroMoB. OCHOBHBIE TIOJIOKEHUSI TEOPUU CTPOSHUS aTo-
Ma H. bopa. KBanTOBO-MexaHUUeCKHE TPEACTABICHHS O CTPOCHUE aTOMa. XapaKTEPUCTHUKA COCTO-
SITHUH 3JIEKTPOHOB B @TOME CHCTEMOW KBAaHTOBBIX YMCEN

3. Ilepuomueckas cucrema /.M. MenaeneeBa Kak e€CTeCTBEHHAs KJIACCH(HUKAIHS JIEMEHTOB
M0 3JIEKTPOHHOMY CTPOE€HHUIO0 aroMOB. CTpyKTypa MEpPUOJUYECKOM CHCTEMBI: MEPUOJbI U CeMEil-
CTBa, TPYIIIIBI U IOATPYIIIHL S, p, d, f — s7eMenTsI. MI3MeHeHre CBOMCTB 2JIEMEHTOB IO TIEPHOIaM U
rpynmnam



4. Xumudeckasi CBsi3b M CTPOEHUE BEIEeCTBA. TUIBI XUMUYECKOHN CBA3U B COEAUHEHUAX. MeTon
BC. OO6meHHBI 1 JOHOPHO-AaKIIENTOPHBIN MeXaHU3M 00pa30BaHUs XUMHUUYECKOW CBs3u. Hacklmae-
MOCTb KOBAJIEHTHOM CBSI3H, S U P- CBsI3b. HalpaBIeHHOCTh U MOJISPU3YEMOCTh KOBAJEHTHOM CBSI3H.
Monens rubpuau3anuu aToMHbIX opoutaneil. Bogoponnas cszb. MoHHas cBsi3b. Mertayuinueckas
CBA3b. THUIIBI MEKMOJIEKYJISIPHBIX B3aUMOJEHCTBUN

5. OCHOBBI XUMHYECKOW TEPMOJIMHAMHUKHU. DHTaNbIuA. Tepmoxumus. 3akoH ['ecca. Ctangapt-
HOE COCTOSIHHE M CTaHJapTHEIC TEIIOBBIE 3PPEKThI. DHEPreTHKAa XUMHUUECKHUX TIPOIIECCOB.

6. Bropoe nHavasio tepmoauHamuku. JHTponus. CBoboanas sHeprusi [ mb6ca. Tepmonunamu-
YECKUE YCJIOBUSI MPOTEKAHUS PEAKIUI

7. XuMudeckasi KUHETHKa U KaTaiau3. [ OMOreHHbIe U reTeporeHHbIe mporecchl. MeTos! pery-
JIUPOBaHUsl CKOPOCTHU peakiuu. KoHCTaHTa CKOPOCTH XMMHUYECKON peakiuu. DHEpPrusi akTUBAIUH.
KaranuszaTopsl n katanutuueckue cucrembl. Kunernueckue ycioBrs IpOTEKaHUsI XUMHUYECKUX pe-
aKIun

8. Xumuueckoe paBHoBecue. Koncranta paBHoBecus. [Ipunnun Jla-Illatense. PaBHOBecus B
TOMOTEHHBIX U T€TEPOTCHHBIX CUCTEMAX

9. CaoiictBa pactBopoB. Kiaccuduxamus pactBopoB. CoBpeMeHHOE MPEACTaBICHUE O MEKMO-
JIEKYJISIPHOM B3auMOJCHCTBUU B pacTBope. CBOMCTBa pa30aBICHHBIX PACTBOPOB AJICKTPOJIUTOB.
N3oronnyeckuii ko3ppuiment

10. PaBHOBecust B pacTBOpax AIEKTPOIUTOB. [IprMeHeHHe 3aKoHa JEHCTBHSI MacC K paBHOBE-
CUSIM B PACTBOpax 3JIEKTPOJIUTOB: MPOMU3BEICHUE PACTBOPUMOCTH, UOHHOE IPOU3BEICHUE BOJBI,
BOJOPOAHBIN MOKa3aTenb. IHAUKATOPBI

11. Tuaponus coneit. [ToHsATHE O TEOPUU CHIIBHBIX 3JEKTPOIUTOB. KHCIOTHO-OCHOBHBIE CBOM-
CTBa BEIIECTB

12. OxucnuTenbHO-BOCCTAHOBUTENIBHBIE peakiuy. BaxHelne oKUCIUTEeNu U BOCCTAHOBHTE-
nu. [IpaBuia cocTaBieHUsT OKUCITUTEIBHO - BOCCTAHOBUTEIIBHBIX PEAKIIUI METOJIOM 3JIEKTPOHHOTO
6ananca. Kiaccugukanys OKuCIUTENbHO - BOCCTAHOBUTENBHBIX PEaKIUil

13. DnexTpoxumHUecKue npoueccel. PaBHOBecHs Ha TpaHuIie MeTaul — pacTBop. CTaHAapTHEIE
3JIEKTPOJIHbIE MOTEHIMANBL. P HanpskeHus: MeTauioB. ['aqbBaHMUECKUE 3JE€MEHTHI. J.1.C. AKKY-
MYJISITOPBI

14. DneKTpOXUMHUYECKUE TMPOIIECCHl. DIEKTPONU3. DIEKTPOIN3 BOJHBIX PACTBOPOB COIEH,
AJIEKTPOJIN3 paciuiaBoB cojieit. 3akonbl Dapazes. Koppo3us meramioB. XuMudeckas U dJIEKTPOXH-
Mudeckas Kopposusi. DakTopsl, BIUAIOMIKE Ha KOppo3uto. CriocoObl 3aIUTH OT KOPPO3UH

15. Jlucniepcubie cuctemsl. Komnounnesie pactBopsl. Ctpoenue munieiuibl. JInopoOHbie u auo-
¢bubHBIE KoyTou kL. [TomyueHue nucnepcHbIX YacTHII.

16. CroiicTBa KOJUIOMJHBIX pacTBOpoB. Koarymsimws, menTtu3anus, ceIUuMEHTAIus. MeToabl
paspyuieHus ¥ CTaOUIN3aluK JUCTIEPCHBIX cUcTeM. [IprMeHeHne KOIIOUIHBIX PACTBOPOB.



[Tpunoxenue 1

H.TIaHI/IpyeMbIe pe3yJbTaTbl oﬁyqe}mﬂ IJIs (l)OpMHpOBaHHH KOMIICTCHIIUU U KPUTEPUH UX OLICHUBAHUA

JlucrumnamHa/MOAy b XUMUS
Kopx, nanpasnenue noarorosku/cnenuansiocts 21.03.01 Hedrerasosoe neino
HamnpasnennocTs/mipodmib: DKCIuTyaTaus 1 00cIy>kiuBaHue 00beKTOB 100bIYN HEDTH

Kon n naumeHnoBanue
KOMITETEHIINH

Kon n HanmeHoOBaHHE
WHAMKATOpPa JOCTIKE-
HHSI KOMIIETCHIIUHA

Kox u HaumeHOBaHHE pe3ynbTa-
Ta 00yYCHHS 1O JUCIUTUINHE

Kpurepun oneHHBaHuUs pe3yabTaToOB 00YUCHUS

(UJIK) MeHee 61 GaioB 61 — 75 6amioB 76 — 90 6amioB 91 — 100 GanoB
YK-1. CnocobeH ocy- VYK-1.3. Ucnone3yer 3uate: 31 meromuku cuctemHoro | He 3nHaer meromukum cu- | [lemoHcTpupyeT otaenb- | JleMoHCTpupyeT — gocTa- | JIeMOHCTpHPYET HCYEepIIbI-
LIECTBIISATH MMOUCK, KPH- | METOJMKH CHCTEMHOTO | MOJIXOJA JUIs PEHICHHS MOCTaB- CTEMHOTO TIIOAXOAa JUIi | Hble 3HAHUS METOAWKU | TOYHBIC 3HAHMS METOAWKH | BAIOUIME 3HAHHUS METOIUKH
TUYECKUH aHATIH3 U MOJX0/1a MIPH PEIICHHH | JICHHBIX 3a1a4 pelleHHsT TOCTABICHHBIX | CUCTEMHOTO MOAXOAA Ui | CHCTEMHOTO IOIXOAa IJISl | CHCTEMHOTO IMOIXOJAa IS
CHHTE3 HH(OPMAINH, MOCTABIICHHBIX 3a7a4 3amayq pelIieHuss  IIOCTAaBICHHBIX | PEIICHHS IIOCTABJICHHBIX | PEIICHUS  IOCTaBJICHHBIX
MIPUMEHSATh CHCTEMHBIH 3a/1a4 3aj1a4 3ajgau
TIOAXOJ TS PeIeHUs] VYmerb : Y1 npumensts metoan- | He ymeer mpumeHsATh Me- | YMeeT NpPUMEHATb METO- | YMeeT XOpOoIlo MpUMEeHATh | B coBepiieHcTBe ymeer
TMOCTaBJICHHBIX 3a1a4 KM CHCTEMHOTI'0 MOJX0/1a IIpH TOJIUKU CHUCTEMHOTO MOJ- | JUKU CUCTEMHOIO IMOAX0Ja | METOIUKU CHUCTEMHOTO | IPUMEHATH METOJIUKHU
PEIICHUH TTOCTABICHHBIX 32,144 XOa TPH pPEHICHHH TII0- | IPU PEImIeHWH TMOCTAaBIeH- | MOAXOAAa TPH PEUICHWH | CUCTEMHOTO IOIXO/Aa TIPH
CTaBIICHHBIX 3aJa4 HBIX 33129 TTOCTaBIICHHBIX 33724 pPEIICHHH  TIOCTAaBICHHBIX
3a1a4
Bnagers: Bl meronukamu cu- He Bnanmeer meronukamu | Brageer METOJIMKaMHu | XOpolIo BiajeeT MeToau- | B coBepuieHcTBe Biameer
CTEeMHOT0 IIOAX0/ia IpU pelie- CHUCTEMHOT0 MOJXO0Ja HpPU | CUCTEMHOro IOAXOJa IpH | KaMH CUCTEMHOIrO MOAXO0Ja | METOAUKAMH CHCTEMHOTO
HUH TTOCTaBJIEHHbIX 33134 peLIeHNH  IIOCTAaBJEHHBIX | PEHICHHH IOCTABJICHHBIX | IPHM PELICHUM IOCTaBJIEH- | MOAXOJa MpPH  pelIeHHn
3aJa4 HaBbIKAMU 3a1a4 HBIX 33734 NIOCTABJICHHBIX 3374
YK-2. Criocoben ompe- | YK-2.1. IIpoBomut 3HaTh: 32 KaK MPOBOJIUTCS aHa- He 3naer kak mpoBomutcs | JleMoHCTpupyeT oTaenb- | JlemMoHcTpupyer — gocta- | JleMOHCTpUpyeT HCUepIibl-

JIeNATH KPYT 338124 B
paMKax MOCTaBICHHOM
1IeJTM U BBIOUPATH OII-
THMAaJIbHBIE CITOCOOBI
WX pEICHHS, HCXOs U3
JIENCTBYIOLIUX TPaBO-
BBIX HOPM, HMEIOIITIXCSI
PECYpPCOB U OTpaHU4e-
HH

aHaJN3 OCTABIEHHOM
nenu u GopMyImpyer
COBOKYITHOCTh B3aH-
MOCBs3aHHBIX 3a1a4,
KOTOpPbIe HEOOXOANMO
PEMIUTD IJ1d €€ JOCTU-
KEHUS

M3 TIOCTABICHHOM 1esd U (op-
MYJIHPYETCsl COBOKYITHOCTh B3a-
HUMOCBS3aHHBIX 3a1a4, KOTOPBIC
HEOOXO0AMMO PEIINTh IS ee
JOCTHIKCHUSI

aHaM3 MOCTABJICHHO
uenn u  GhopMmynupyercs
COBOKYITHOCTh B3aUMOCBSI-
3aHHBIX 3a/1a4, KOTOpBIE
HEOOXOIMMO PEIINUTh Ui
ee JTOCTHKEHHS

Hble 3HaHUS Kak IPOBO-
JUTCS aHAIU3 IOCTaBJICH-
HOM memu u Gopmynupy-
€TCsl COBOKYITHOCTH B3au-
MOCBs3aHHBIX 3aaa4, KO-
TOpele HEOOXOIUMO pe-
IIUTH [T €€ JOCTHKCHUS

TOYHBIE 3HAHUS KaK Ipo-
BOJIMTCSL aHAJM3 IOCTaB-
JICHHOW 1enu ¥ (GOopMyIu-

pyercs COBOKYITHOCTh
B3aMOCBJA3AaHHBIX 3ajad4,
KOTOpBIE HEoOX0aUMO

pemInTh i €€ OOCTHIKE-
HUA

BAOIIME 3HAHMS KakK Ipo-
BOJMTCSL aQHAJM3 IOCTaB-
JICHHOH 1enu u dopmyiu-

pyercs COBOKYITHOCTb
B3aMMOCBA3aHHBIX 3a1a4,
KOTOpBIE HEeo0xoauMo

pemuTh HJid €€ OJOCTHUIKE-
HUA

YmMmeTs : Y2 npoBoAUTH aHATIN3
MTOCTaBJICHHOW 1IeTH U popMy-
JIMPOBATh COBOKYITHOCTH B3au-
MOCBSI3aHHBIX 3a/1a4, KOTOPBIE
HEOOXOJMMO PELINTh IS ee
JIOCTHOKCHHS

He ymeer mpoBOAWTH aHa-
JIM3 TOCTABJICHHOH e 1
(bopMyIUpOBaTH COBOKYII-
HOCTb  B3aUMOCBS3aHHBIX
3aJa4, KOTOphle HE00XO-
IMMO PELIUTh JUIS ee J0-
CTHXKCHHS

VYMeeT MpoBOIUTH aHAIU3
NOCTAaBICHHOW  LeIH |
($hopMyIHPOBaTH COBOKYII-
HOCTb  B3aHMMOCBSI3aHHBIX
3aj1a4y, KOTOpbIE HE00Xo-
JUMO PELINTh Ul ee J0-
CTHIKCHHS

VYMeeT X0powIo MpoBOINTh
aHaIM3 [OCTaBJICHHOIT
nenu - (opMyIHpOBaTh
COBOKYITHOCTb B3aHMOCBS-
3aHHBIX 3a/la4, KOTOpbIE
HEOOXOAMMO PpEIIUTb MIJIs
ee JOCTIKEHHS

B coBepriieHCTBE yMmeeT
NPOBOAWTH  aHAJIU3  II0-
CTaBJACHHOW 1iemu U Gop-
MYJIHPOBAaTh COBOKYII-
HOCTb  B3aMMOCBSI3aHHBIX
3a1a4, KOTOphle HE00XO-
JUMO DELINUTh Ui ee JIo-
CTHXKCHHS




Bnanets: B2 meronamu ananmuza
MOCTaBJICHHOU 1IeTH U popMy-
JIMPOBKHU COBOKYITHOCTH B3aUMO-
CBSI3aHHBIX 33/1a4, KOTOpBIE
HEOOXOMIMO PEIINTh IS ee
JIOCTHKEHHUS

He Brnageer wmeromaMu
aHanus3a MIOCTaBJIEHHOMN
uend U (HOPMYSIHPOBKH
COBOKYITHOCTH B3aUMOCBSI-
3aHHBIX 3a/a4, KOTOpbIC
HEOOXOIVMO PpEIINTh IS
€€ IOCTIKCHHUS

Bnaneer meronamu aHanu-
3a TIOCTaBJIEHHOW LENU U
(hOpMYIUPOBKH COBOKYII-
HOCTH  B3aMMOCBSI3aHHBIX
3aja4, KOTOpBIE HEo0Xo-
MO PEUINTh Ui ee JI0-
CTHKEHHUS

Xopo1o BiageeT MeToAa-
MU aHaJKM3a NOCTABJICHHON
et u - HOPMYyIHPOBKH
COBOKYIHOCTH B3aHMOCBSI-
3aHHBIX 3a/a4, KOTOpbIC
HEOOXOIVMO PpEIINTh IS
€€ IOCTIKCHHS

B coBepuieHcTBe Biaaeer
METOJaMH aHanm3a Mo-
CTaBJICHHOW 1iemu U ¢op-
MYJIHUPOBKH COBOKYITHOCTH
B3aMMOCBSI3aHHBIX  3ajad,
KOTOpEIE HE00XO0 MO
PEUINTb ISl ee JOCTIKe-
HUS

YK-2.2. Bribupaet
ONTUMAJIBHBIN CIIOCO0
peleHus 3a/1a, HCXO0-
Il U3 UMEIOIIHXCS
PECYpCOB M OTpaHuvC-
HHH

3Hath: 33 KaKk BEIOUPATH ONTHU-
MaJIBHBIN cOCO0 peleHus 3a-
a4, UCXOJIS U3 MMETFOIINXCS
PecypcoB U OrpaHu4YeHUH

He 3nHaer kak BwIOHMpaTh
ONTUMAJIBHBIN cnocob
peleHus 3a0a4, UCX0As U3
HMEIOIUXCS PECypCcoB H
OrpaHUyYeHUH

JleMoHCTpUpYyeT — OTHAENb-
HbBIC 3HAHUSA BHIOOpa OI-
TUMaJBHOTO crocoba pe-
IICHMST 3a7ad, HUCXOAS W3
HUMEIOINXCS  PECYpCcOB H
OTpaHHYEHHIH

JemoncTpupyer  mocTta-
TOYHBIE 3HAHUSA BbIOOpa
ONTHMAJBHOTO  crocoba

pelieHus 3a1a4, UCXoAsl U3
HMEIOLUXCS PECYpPCOB U
OTrpaHUYeHUN

JleMoHCTpUpYyeT ucuepnbl-
BalOIlME 3HaHHA BHIOOpA
ONTUMAJBHOTO  CIOC00a
pelieHus 3a1a4, HCXOAs U3
HUMEIOINXCS PECypCOB H
OTrpaHHYEHUH

VYmeTb : Y3 BIOMpaTh ONTH-
MaJIBHBIN COCO0 pereHus 3a-
a4, UCXOJIS U3 MMETOIINXCS
PeCypCcoB U OrpaHUYEeHUIN

He ymeer BwIOuparh om-
TUMAaJBHBINA crocol pere-
HHUS 33714, MCXOAs U3
UMEIOIIUXCA PECypcoB U

Ymeer BbIOMpaTh ONTH-
MAaJIbHBIH CTIOCO0 pereHus
3aja4y, MCXOAI U3 HMEIo-
IIUXCS PECYypcoB M Orpa-

VYMeer xopomo BEIOHPATh
ONITUMATbHBIN cnoco6b
pelLIeHUs 33/1a4, HCXO U3
HUMEIOLINXCS PECypcoB U

B cosepuieHcTBE  y™meer
BBIOMpATh  ONTHMAJbHbIN
crnoco0 pemeHds 3ajad,
UCXOIs W3 HMEIOIIUXCS

OrpaHUyYEHUHN HUYEHUHN OTrpaHUYeHUN PECYpPCOB U OrpaHUYEHUN
Bnaners: B3 meronamu Beibopa | He Bmageer Meromamu | Bnazeer meromamu BbIGo- | Xopomio Biageer Merona- | B cosepiieHcTBe Biazeer
ONTUMAJILHOTO CII0C00a pelie- BBIOOpA ONTHMAJILHOTO | pa ONTHMAaJBHOTO crocoba | MU BEIOOpA ONTUMANBHOTO | METOAaMH BHIOOpAa ONTH-

HUS 3a]1a4, UCXOIS U3 UMEI0-
LIUXCSl PECYPCOB U OTPaHUYEHUN

crnocoba pemeHus 3ajad,
HUCXOAS W3 HMEIOIIUXCS
PpecypcoB U OrpaHUYeHUI

pelLIeHus 3a7a4, UCX0s U3
UMEIOINXCA PECYypcoB H
OTpaHUYEHHUH

criocoba pelieHus 3azad,
HUCXOAS W3 HMEIOIIUXCS
PpecypcoB U OrpaHUYeHUI

MaJIbHOrO crocoda perie-
HUA 337ad, WCXOAs U3
HUMEIOINXCA PECypcoB H
OTrpaHUYEHHH

OIIK-1

CnocoGeH perarh 3a-
JIaY¥, OTHOCSIIHECS K
mpodecCHOHATBHOM
JIEATENBHOCTH, TIPUME-
HSISE METOIBI MOJIEJTUPO-
BaHUs, MATEMATHIECKO-
ro aHAJIM3a, ECTECTBEH-
HOHAYYHbIE U OOIIEHH-
KCHCPHBIC 3HAHUA.

OIIK-1.1. lemoncTpH-
pyeT 3HaHHE OCHOBHBIX
3aKOHOB €CTECTBEHHBIX
U MaTeMaTHYEeCKUX
HayK JUISl peLIeHHs
THUIOBBIX 337124

3HaTh: 34 OCHOBHBIE 3aKOHBI
€CTECTBEHHBIX U MaTeMaThye-
CKUX HAYK JJIs PEUICHHUS THIIO-
BBIX 3a7a4

He 3HaeT ocHOBHEBIEC 3aKO-
HBI €CTECTBEHHBIX U MaTe-
MaTHYECKUX  HAyK s
pelIeHus TUIIOBBIX 33134

JleMoHCTpUpYyeT — OTHENb-
Hble 3HAHMA OCHOBHBIX
3aKOHOB €CTECTBEHHBIX U
MaTeMaTU4ecKuX Hayk It
peLIeHUs] TUIIOBBIX 3a]a4

JemoucTpupyer  mocta-
TOYHbIE 3HAHMUSA OCHOBHBIX
3aKOHOB €CTECTBEHHBIX U
MaTeMaTU4eCcKUX HayK AJIs
pelleHus] TUIOBBIX 3aJa4

JleMoHCTpUpYyeT ucueprnbl-
BAIOIIME 3HAHUS OCHOBHBIX
3aKOHOB €CTECTBEHHBIX U
MaTeMaTU4eCKUuX HaykK Ui
pelIeHHs] TUIIOBBIX 3aJ1a4

YMers: Y4 npUMeHATh OCHOB-
HBIE 3aKOHBI €CTECTBCHHBIX U
MaTeMaTHIEeCKHUX HayK JUIS pe-
IIEHHs THIOBBIX 3a/1a4

He ymeer nmpumenars oc-
HOBHBIE  3aKOHBI  €CTe-
CTBCHHBIX M MaTeMaTHye-
CKUX HayK A peleHus
TUIOBBIX 3aJa4

VYmeer NPUMEHATH OCHOB-
HBIC 3aKOHBI CCTCCTBCHHBIX
U MAaTEMAaTUYCCKHUX HaAYK
IJIA1 pCIICHUSA  TUIIOBBIX
3aga4

YMeeT X0opoLo IpUMEHSTh
OCHOBHBIE 3aKOHBI €CTe-
CTBEHHBIX M MaTeMaTH4e-
CKUX HayK Uil pELIeHUs
TUINOBBIX 33Ja4

B coBepmeHcTBe ymeer
MPUMEHATH OCHOBHEIE
3aKOHBI ECTECTBEHHBIX U
MaTeMaTHYECKUX HayK AJIs
pelLIeHHs] TUIIOBBIX 3aJ1a4

Bnaners: B4 merogamu npume-
HEHMSI OCHOBHBIX 3aKOHOB €CTe-
CTBEHHBIX M MATEMATHYECKHUX
HAYK JIJIS PEIICHUS TUTIOBBIX
3a1a4

He Bmageer MeTomamu
le/IMeHCHI/Iﬂ OCHOBHBIX
3aKOHOB €CTECTBEHHEBIX U
MaTeMaTHYECKUX HAYK IS
PeIIeHHS THITOBBIX 32149

Brnageer Meromamu mpu-
MCHCHHUA OCHOBHBIX 3aKO-
HOB €CTECTBCHHBIX M Ma-
TEMAaTUYECKUX HAYK JUIs
pEIIeHHUs THITOBBIX 3a/1a4

Xopo1o BIageeT MeToAa-
MU IPUMEHEHHUA OCHOBHBIX
3aKOHOB E€CTECTBEHHBIX H
MaTeMaTHIEeCKUX HayK IS
pelIeHNs THIOBBIX 3a1a4

B cosepuieHcTBE BiageeT
METOJdaMH MPUMCHECHU A
OCHOBHBIX 3aKOHOB €CTe-
CTBEHHBIX M MaTeMaTHye-
CKUX HAayK A pelleHUs
THIIOBBIX 33184

OIIK-1.2. Onpenenser
XapaKTePUCTHKU XHU-
MHYECKOT0 Iporecca
(s1BIIEHMS), XapaKTep-
HOTO 151 00BEKTOB

3HaTh: 35 XapaKTepUCTUKH XU-
MHYECKOT'0 Tpolecca (SBICHU),
XapaKTEePHOTo 17151 0OBEKTOB
npodeccnoHaNbHOI HesTenbHO-
CTH, Ha OCHOBE KCIEPHMEH-

He 3Haer xapakTepucTUKU
XHMHYECKOTO  Ipolecca
(sBEHUS), XapaKTepHOTO
it 00bEeKTOB Tpodeccro-
HaJILHOH JESITENbHOCTH, Ha

JleMoHCTpUpYyeT — OTzENb-
HBlE 3HAHUS XapaKTepH-
CTUKH XUMHYECKOTO Ipo-
necca (SBIEHMS), Xapak-
TEpHOTO Uil 00BEKTOB

JemoHcTpupyer  mocTta-
TOYHBIE 3HAHUS XapakTe-
PHUCTHKH XUMHYECKOTO
mponecca (SBJICHMS), Xa-
pakTepHOro st 00BEKTOB

JleMoHCTpUpYyeT ucueprnbl-
BalOIME 3HAHMS XapakTe-
PHCTHKU XUMHYECKOTO
mporecca (SBJICHHS), Xa-
paKkTepHOro st 00BEKTOB




npodecCHOHANBHOI
JeATENBHOCTH, Ha OC-
HOBE 3KCIICPUMEH-
TaJIbHBIX UCCIIE0BA-
HUl

TaJbHBIX HUCCIICIOBAaHUMN

OCHOBE 3KCHEPHUMEHTAJb-
HBIX UCCIICTOBAHUI

npodecCHOHANbHON  1ed-
TENIbHOCTH, HA  OCHOBE
SKCIIEpUMEHTANBHBIX — HC-
CJeI0BaHUN

npodecCHOHANBHON  fes-
TETBHOCTH, HAa  OCHOBE
9KCIIEpUMEHTAbHBIX ~ HC-
CII€JOBAaHUHI

npodecCHOHANBHON  Jies-
TENIHOCTH, Ha  OCHOBE
IKCIIEPUMEHTANBHBIX ~ HC-
CJeI0BaHUH

YMers: V5 onpenenaTs xapak-
TEPUCTHKH XUMUYECKOTO TIPO-
iecca (SIBJIEHHS), XapaKTepPHOTO
U151 00BEKTOB MPO(ECCHOHATb-
HOM JIeSITEILHOCTH, Ha OCHOBE
9KCHEPUMEHTAIBHBIX HCCIIEN0-
BaHUH

He ymeer onpenensts
XapaKTepUCTUKH XUMHUYe-
CKOTO TIpomecca  (sBIre-
HUS), XapaKTEpHOrOo JUIs
00BEKTOB npodeccuo-
HaAJIBHOM JeATEeIbHOCTH, Ha
OCHOBE SKCIIEPHMEHTAIb-
HBIX HCCIIEJOBaHUH

YMeer onpenensTs Xapak-
TEPUCTHKA  XUMHYECKOTO
mporecca (SBICHUS), Xa-
PaKkTepHOTo Uil OOBEKTOB
npodecCHOHANBHON  1es-
TENIPHOCTH, HA  OCHOBE
SKCIIEPHIMEHTANBHBIX ~ HC-
cleoBaHUM

YMeer xopomio ompene-
JSTH XapaKTePUCTHKU
XHMHYECKOTO  IIporecca
(sBIEHUS), XapaKTEepHOTO
Ui 00BEKTOB Mpodeccro-
HAJIBbHOM JeATEeNIbHOCTH, Ha
OCHOBE OKCIIEPHMEHTAIIb-
HBIX HCCIIEJOBaHUH

B coBepuieHcTBE  yMmeer
ONpeNeNsITh  XapaKTepH-
CTHKH XHMHYECKOTO Mpo-
mecca (ABICHUS), Xapak-
TEpHOTOo 11  OOBEKTOB
npodecCHOHANBHON  Jes-
TENBHOCTH, Ha  OCHOBE
IKCIIEPUMEHTAIBHBIX ~ HC-
clefoBaHUN

Bnaners: BS HaBbikamu onpene-
JICHUSI XapaKTEPUCTUK XUMHYe-
CKOT0 TIporiecca (SIBJICHUS ), Xa-
PaKTEpHOTO Il 0OBEKTOB IPO-
(heccnoHABHOM NS TEeNbHOCTH,
Ha OCHOBE HKCHEPUMEHTAIBHBIX
HCCIIeI0BAaHUMN

He Bnameer HaBblkaMu
OIIpENENCHNsT XapaKTepu-
CTHUK XHMHYECKOTO TMpO-
mecca (ABICHUS), Xapak-
TEPHOTO i1  OOBEKTOB
npoecCHOHANBHON  Jes-
TEJILHOCTH, HA  OCHOBE
JKCTMIEPUMEHTANIBHBIX ~ UC-
CJIeIOBaHMIA

Brageer HaBBIKAMH oIIpe-
NeTIeHUsT  XapaKTepUCTHK
XMMHYECKOTO  IIporecca
(sBIICHHS), XapaKTEPHOTO
11 00BEKTOB Tpodeccuo-
HAJIbHOM JEATEIbHOCTH, Ha
OCHOBE 9KCIIEpPUMEHTAIIb-
HBIX HCCIICZIOBaHUM

Xopomio BiazeeT HaBbIKa-
MH OIpEeeNeHUs XapaKTe-
PHUCTHK XUMHYECKOTO IpO-
mecca (sBICHUS), Xapak-
TEPHOTO i1  OOBEKTOB
npoecCHOHANBHON  fes-
TEIBHOCTH, Ha  OCHOBE
9KCIIEpUMEHTANIBHBIX ~ HC-
clleIoBaHui

B coBepmiencTBe Bianeer
HaBBIKAMH  OMpEJIeNICHUS
XapaKTepUCTUK  XUMHYe-
CKOT0 Tpo1iecca (SIBJICHUS),
XapaKTEepHOro IS OOBEK-
TOB  MpoQecCHOHATBHOMN
JIeITeIbHOCTH, Ha OCHOBE
IKCIIEPUMEHTAIIbHBIX ~ HC-
clefoBaHU




[Tpunoxenue 2

KAPTA
o0ecre4eHHOCTH JUCHMILVINHBI (MOIYJIs1) y4eOHOH M y4eOHO-MeTOANYeCKOi JIUTepaTypoi

JuctunauHa/Moayab _XUMHUS
Kopx, nanpasnenue noarorosku/cnenuansiocts 21.03.01 Hedrerazosoe geno

HamnpaBnenHocTh/ipodmiib: DKCIUTyaTaIus U 00caIykiuBaHue 00bEKTOB JI00bIYU HeDTH

n/n

Hazpanue yuebHOTO, yuaeOHO-
METOANYECKOTO H3IaHM,
aBTOp, M3IATENLCTBO, BUA M3MaHUA,
TOJ M3aHUSA

KomnaecTBo
9K3EMIUIIPOB B
BUK

KonTuHrent
oOyJaromuxcs,
HCTIONB3YIO-
IIUX yKa3aH-
HYIO JITEpa-

ObecneueHHOCTh
00yJaroIuxcs
JIUTEPATYPOH,

%

Hammane
3JIEKTPOHHOTO
BapHaHTa B
9BC

(+)

Xumust: yaeonuk / JI. H. browaos, M.
C. I'yrenes, U. JI. Ileppmora, 1. A.
CoxonoB. — Cankr-IletepOypr

Jlans, 2022. — 480 c¢. — ISBN 978-
5-8114-1289-1. — Tekcr : dIEKTPOH-
ued /  JlaHb 3JIEKTPOHHO-
6ubnuoreynas cucrema. — URL:
https://e.lanbook.com/book/210977

OJ51. BapHaHT

60

100

AxwmetoB, H. C. O6mast u HeopraHu-
gyeckas xumus / H. C. AxmeTtoB. —
13-e m3a., crep. — Cankr-IletepOypr
: Jlanb, 2023. — 744 ¢. — ISBN 978-
5-507-45394-8. — Tekcrt : 3MeKTPOH-
Hei /  JlaHB AJIEKTPOHHO-
ombmmoreunas cucrema. — URL:
https://e.lanbook.com/book/267359

O71. BapuaHT

60

100




JlonoTHeHUsI 1 H3MEHEeHMsI
K padoyeil mporpaMmMe AUCHHUIIJIMHBI (MOXYJIsl), MPAKTHK

Ha20 --

20 Y4IeOHBIN TO/
C y4yéTtoM pa3BUTHSI HAyKH, MPAKTHKH, TEXHOJOTHH M COIMAIBHON COephl, a TaKkKe pe3ylbTaToB
MOHHMTOpPUHTA MOTPEOHOCTEN paboToaaTeNel, B pabo4y0 MpOrpaMMy BHOCSATCS CICIYIOIIUE JTOTOTHECHUS

(M3MeHeHHs ):
No A Ty—— CopeprxaHue AOTOTHCHHI/N3MEHEHUH,
BHOCHUMBIX B pa004yI0 MpOrpaMmy

1 AXTyanuszanmusi  CIOHCKa  HCIOJB3YEeMBIX | ...yKa3aTh  COOTBETCTBYIONINE BHOBb  BBOJMMEIC
HCTOYHUKOB W3JIaHUS

2 | Akryanusauus ucnoas3zyemoro 110 ...yKa3aTh COOTBETCTBYIOIIME BHOBb BBoanMoe 10
AxTyanuzanus UCTONB3YEMOTO | ...yKa3aThb  COOTBETCTBYIOIIME BHOBb  BBOAHMMOE
00opymoBaHUS HCTIOJI3YEMOT0 000PYTOBAHHS

AKTyanu3anusi HaNMEHOBaHW/ KOJHYECTBA
nabopaTopHbIX/ MpPaKTUYECKUX pabor B

...TIEPEUUCIIATh PeaTu3yeMble TeMbl/ HAaNMEHOBaHU/

3 aMKax paboyeil MporpaMMsl, TPYIOEMKOCTb
P P porp » TPYAL TPYJAOEMKOCTh paboT
B 3.6. U CEMECTPbl M3YYEHHs IUCLUIUIUHBI
OCTaIOTCS NPE)KHUMH.
...TIEPEYUCIIUTD:
- HOBBIE METOIMYECKHUE MaTepUasibl, KOTOpHIC
H3MeHeHne METOOMYECKHX, MAaTepHaloB,
BBOJIATCS B3aMeH WCKITIOYCHHBIX (nmm
4 | obecrieunBarOmnX peanu3aimio
o JIOTIOTHUTEIIHHO);
00pa3oBaTeIbHON MPOTPaMMBI
- M3MEHEHHUs (JOTOJHEHHUs), KOTOpbleé BHOCATCS B
JEHCTBYONIIE METOANYECKUE MaTepHaJIbl
...IEpeYnCInTh U cHOpMyIHpPOBATE CyTh M3MEHEHHI,
5 | Vuble BUIBI OOHOBJICHUS dopMy, comepkaHHe W MECTO B  CTPYKType

00pa3oBaTeabHON MPOTPaMMBI

HOHOJ’IHCHI/IH 1 U3BMCHCHUA BHEC!:

(OondmcHOCMb, YUeHOe 36aHue, Cenets)

(noonucs) (U.0. @amunus)

HononHeHnust (M3MeHEHUs1) B pabodylo MporpaMMy pPacCMOTPEHBl W OJOOpEeHbl Ha 3aceJaHMu KadeIpbl

3aBenyrommii kadenpoii

(HaumeHnosarue xaghedpwi)

COI'ZTACOBAHO:

3aBenyromuii BeITyCKaromen kadenpoit/

PykoBoauTh 00pa3oBaTeNbHOM MPOrpaMMEI

N.0. ®ammnus._

N.0. ©amunusa
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