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1. Mecro nucuumiauHbl (MoayJisi) B crpykrype OOII

Hucnunmuaa b1.B.03.02 «®usnyeckass XUMus» OTHOCUTCSA K 9acTH, GOPMUPYEMOM yJacCTHU-
KaMH 00pa3oBaTebHBIX OTHOIIEHWH 00pa30BaTENIbHON MpPOTpaMMBbl HAMPABICHHUS TOIATOTOBKH
44.03.05 Tlegarorunueckoe obpaszoBanue (C ABYMs MPOQUISIMU [TOATOTOBKH), HAIpPaBICHHOCTH (IIpo-

¢bwin) bronorus u xumusl.

JucuuminHa rnpeiHa3HayeHa AJisi OCBOCHUsI CTYJEHTaMH OYHOU (opMbl 00y4deHHs B 4 ceMecT-

pe.

2. [lnanupyemMble pe3yabTaTbl 00y4eHHs IO JAUCHHMILINHE, COOTHECEHHbIe C IJIAHMPYe-

MBIMH pe3yJIbTATAMHU OCBOEHHSI 00pa30BaTeIbHONH MPOrpaMMbl (KOMNETEHIUSIMA M UHIUKATO-

PaMH JOCTHKEHHSI KOMIETEH Ui )

®opmupyemMblie KOMIIe-

Ili1anupyeMble pe3y/ibTaThbl 00yUeHHUs 10 JUCHH-
TUINHE
(MoayJ110), B COOTBETCTBHH

aHAIN3UPOBATH 0a30BbIe
HAy4YHO-TeopeTHYeCKHe Mmpe/-
CTaBJICHHS O CYLIHOCTH, 32aK0-
HOMEPHOCTSX, IPUHIUMIAX H
0COOCHHOCTAX ABJICHHIT 1 MPO-
1ecCOB B NMpeIMeTHOM 00J1acTH

CYIIHOCTb, 3aKOHOMEPHOCTH,
HPHHIUIIEL B 0OCOOCHHOCTH U3Y-
YaeMBIX SBICHHHU U IPOLECCOB,
6a30BBIC TCOPHH B IIPEAMETHON
001aCTH, a TAKXKe POJIb y4eOHOTO
npenMera/o0pa3oBaTesIbHON 00-
JacTH B (JOPMUPOBAHUH HAYTHOM
KapTHHBI MHPA; OCHOBEI 001IIe-
TEOPETUYCCKHIX AUCUUILUIAH B
o0BbeMe, He00OX0AUMOM JIJIs pe-
IICHUSI TIPO(PECCHOHATBHBIX 3a-
Jad.

— 0a30BBIC TEOPETHYCCKHE XH-
MHYECKUE MOHSTHUS TUCIUILTH-
HBI QU3HNIECKasT XUMUS;

— 0c00EHHOCTH (PYHKIIMOHHPO-
BaHHUS M 3aKOHOMEPHOCTH XH-
MHYECKHUX SIBICHUIA;

— TEHJICHLINH Pa3BUTHUS COBpE-
MEHHOW XUMHUHU

TeHIHH (KOI[ C HHAUKATOPOM NOCTHKCHHUS KOMIICTCHIUU HaumeHnoBaHnue
' HNuaukarop nocruxenus | Pe3yabraTsl 00yyeHus OLICHOYHOI0
COACPIKaHNUEC KOMIICTCH- *
HI/II/I) KOMIICTCHIIMU o AMCHUIIJINHE cpeacrea

(xon, (meckpunTOpPHI

COJIepXKaHUE UHIUKATOPA) KOMIIeTEeHIIHH)
**
[1K-4 Cnocoben ocBanBaTh U WIIK 4.1 3HaeT colepkaHue, 3HaThb TectupoBanue

UIIK 4.2 Ymeet aHanu3upoBaTh
6a30BbIe HAYYHO-TEOPETHUECKHE
MPEJCTaBIEHUs O CYLTHOCTH,
3aKOHOMEPHOCTSIX, IPUHIUIAX U
0COOCHHOCTSAX U3y4aeMbIX SBJIE-
HUU U IPOLIECCOB B MMPEAMETHOMN
o0JiacT 3HaHHUIL.

Ymers

— XapaKTepH30BaTh OCHOBHBIC
XUMHYECKHE MTOHSATHS TUCIH-
TUTUHBI (PU3HYECKast XUMHUS;

— IIOHUMAaTh B3aMMOCBSI3H COCTa-
Ba, CTPYKTYPBI U (QYHKIMH XU-
MHYECKUX COCTHMHEHHI;

— BBISIBIIATH U KBAM(UIMPOBATh
NPHU3HAKK XUMUYECKHX SBICHHUIA,
TeHETHYECKUX U TOMOJIOTHYe-
CKHX PSIJIOB COCANHEHHH;

— TOJIb30BAThCS CIOBapsIMU (u-
3MKO-XMMHUYECKUX BEJIMYHH.

BrinonHenue koH-
TPOJILHBIX PadoT

HUIIK 4.3 Bnageet pa3muaHbIMEI
METOJIaMH aHaJIN3a OCHOBHBIX
KaTeropui mpeaMeTHoOH obaacTu
3HAHHH.

Bnaners MeToaMKON pa3iIu4HbIX
AQHAIN30B XUMUYECKHUX COEIIHE-
HUH.

JlaGopaTopHbIii ipak-
THKYM

IIK-8 Cnoco0eH ucnoJib30BaTh
TeopeTHYeCKHEe U MPaKTHYe-
CKHe 3HAHUS IJIsl TOCTAHOBKH
U pellleHUs HcclIe0BaTelb-
CKHX 32/1a4 ¥ OPraHu3anuu
NMPOEKTHOIi 1eATeTbHOCTH 00Y-
YA IIUXCS/BOCIIUTAHHUKOB B
npeaMeTHO# 00J1acT (B cOOT-
BETCTBHHU ¢ NpoduiieM u (MIn)
cepoii npodeccnoHAIBLHOM

HIIK 8.1 3HaeT METOIOJIOTHIO,
TEOPETHYECKUE OCHOBBI M TEXHO-
JIOTUH HAYYHO-
UCCIIEI0BATENbCKOM U MPOEKTHOM
JIEITeLHOCTH B TIPEIMETHOM
o0nacTH (B COOTBETCTBUH C TPO-
duem u (uu) cdepoii mpodec-
CHOHAJIBHOH JeATeIbHOCTH).

3HaTh

— METOJOJIOTUI0, TEOPETHYECKHE
OCHOBBI HAay4HO-
UCCIIEI0BATENLCKOM JEATENBHO-
CTH B XUMHYECKOM 00pa30BaHUY;
— T€XHOJIOTUU HAYYHO-
UCCIIEI0BATENBCKOM U IPOEKT-
HOH JIeATeTbHOCTH B 00JIaCTH
XUMUHU

VYerHblit onpoc

UIIK 8.2 Ymeer ocymiecTBIsATh
PYKOBOJCTBO NPOEKTHOM, HcClle-

VYmerb
OCYIIECTBIIATH PyKOBOJCTBO

JlaGopaTopHEIii ipak-
THKYM




eI TeJIbHOCTH)

JIOBATENbCKOH JeITeNbHOCTHIO
o0yyaromuxcs / BOCIIMTAaHHUKOB,
OPTaHN30BBEIBAaTh KOH(EPECHIINH,
BBICTaBKH, KOHKYPCHI U MHBIE
MEPONPUSATHUS B COOTBETCTBYIO-
el mpeAMeTHOH 001acTH n
OCYIIECTBILITH MMOJTOTOBKY 00Y-
YarOIMXCs / BOCIIUTAHHUKOB K
Y4JacTHIO B HUX.

MIPOEKTHOM, UCCIIEN0BATENBCKOM
JEATEBHOCTBIO 00yUaOMUXCs;
— OpPraHU30BBIBAaTh KOH(EpEH-
IL[1HY, BEICTABKH, KOHKYPCHI U
WHBIE MEPOIIPUATHS B 00JIaCTH
XHMHH B XUMHUYECKOTO 00pa3o-
BaHUSL.

HIIK 8.3 BrnazgeeT HaBbIKAMHA
peai3aiyy MPOeKTOB Pa3IIiy-
HBIX TUIIOB.

BJ'Ia,I[eTI; HaBBIKaMU p€an3aliun
IIPOCKTOB pa3JIMYHBIX TUIIOB IO
XUMUH.

JlaGopaTopHBIit Ipak-
THKYM

3. CrpykTypa u coaep;kaHue JUCHUILINHBI

3.1. CTpyKTypa AUCUMIIUHBI

TpynoemkocTh 3a04Hasi popMa 00yUeHHUsI
OO0masi Tpy10€eMKOCTh 2 3.e.
4acoB M0 y4eOHOMY MIIaHY, U3 HUX 72
KonTtakTHas padora, B TOM 4HCJIe: 49
ayJIUTOPHBIC 3aHATHUS:
— 3aHTHA JICKIIMOHHOTO TUTIA 16
— 3aHSTUSL CEMHUHAPCKOT0 THIA 32
KOHTPOJIb CAMOCTOSITEIbHOM pabOThHI 1
IIpomeskyTouHas arrecTaums
3a4er
CamocrosiTeibHas paGora 23

3.2. ConepxxaHue QM CUMILITAHBI
(cmpyxmypupoeannoe no pasdenam (memam) ¢ yKazanuem OmeEeOeHHO20 HA HUX KOIULeCmed

AKAOeMUHECKUX YACO8 U BUObL YUCOHBIX 3AHAMULL)

KonTtakTHas pa6ora CamocTosiTe1bHas
(paboTta BO B3auMojeiicTBUM padora
¢ mpemnojaaBareyiemM), odyuaromerocs,
Yackl, U3 HUX 4Yachl, B IEPHO]T
3ansaTus = =
CeMHHAPCKOIo THNA = =
HaumenoBanue g . = = e z
(P) Bcero = (B T.4. TEKYIIIUH KOH- g =) & >
a3Jes0B = = ©
p (waceI) = o | TPOJbycuepaemoctn) | 2 2 _ F = 3
uiu Tem (T) = ° ° S g i S g e
JUCIHUITHHBI (MOIYJIs), ; E o § E = g S ; : S
AE | FEE| 2% |fg:|2E |
. =
Dopma(bl) MPOMEKYTOUHOMH =} = 2 = g8 = g g s 2
E 9 =
aTTecTanun 2 zZ 23 &8 g =3 2
M0 AUCHHILIAHE ° 2 ‘s = S
= = 2
3 3 3 3 S S 3
S | £ | g 5 £ || S| 5| 8|5 |§ |5|E8 |z
= o = | E o = o £ o = o | E )
=) 3 =) s X 3 = 3 = 3 = 3 = 3
o (<) o o» | O sa) ®) e} S | » o o | O e}
Tema 1. 3akoHbl TepmoauHa- | 9 2 4 3
MHUKH, TEPMOJIUHAMHYECKHE
MOTEHIHAIIBI
Tema 2. Xumuueckoe paBHO- | 9 2 4 3
BecHe
Tema 3. da3zoBoe paBHOBecue, | 9 2 4 3
pacTBOpbI
Tema 4. Dnekrpoxumus 9 2 4 3




Tema 5. Xumnueckas kuHe- | 9 2 4 3
THKA U KaTajau3

Tema 6. {ucnepcurie cucrte- | 9 2 4 3
MBI, TEPMOJMHAMUKA TTOBEPX-
HOCTHBIX SIBJICHUM

©
N
ESN
w

Tema 7. AncopOrust

Tema 8. DOnexrtpuueckue | 8 2 4 2
CBOMCTBA JHUCIEPCHBIX CHU-
CTeM, YCTOHYMBOCTH M KOAry-

SIS

B ToM yucie Tekymuii 1 1

KOHTPOJIb

3auer

HUTOIo 72 16 32 1 23

Texynui KOHTPOJIb YCIIEBAEMOCTH PEAIM3YETC B paMKaxX 3aHATUNA CEMUHAPCKOIO THIIA.

4. Y4yeOHO-MeTOAMYECKHE O0ecliedeHHe CAMOCTOATEbHOI padoThl CTYAeHTOB
CamocrosTenbHas paboTa sBISETCS BakKHEHIEH COCTaBHOM 4YacThi0 Y4eOHOro Iporecca M
0053aHHOCTBIO KaXJ0ro cTyaeHTa. CamocTosiTenbHas paboTa sSBISETCS BaXKHEWUIIEW COCTaBHOW da-
CTBbIO Y4eOHOro mpoliecca U 00s13aHHOCTBIO KaKI0ro cryaeHTa. [[ns obecneueHus: caMOCTOSITEIbHON
paboThl O0YyYarOIUXCS HCHOJB3YETCS AIIEKTPOHHBIN YIpaBisieMblii Kypc «®Pu3nueckass XHUMHN»,
https://e-learning.unn.ru/course/view.php?id=9420 co3naHHbBIi B CHUCTEME 3JIEKTPOHHOTO OOYYCHUs
HHI'VY https://e-learning.unn.ru/.
CamocrosiTenbHast paboTa CTYJAEHTOB 10 AUCHUILIMHE «DPU3ndeckass XUMHUS» OCYIIECTBISAETCS
B CJIEAYIOLIMX BUAAX: YCTHBIN ONPOC, BHIIIOJHEHUE KOHTPOJIbHBIX paboT, TECTUPOBAHUE, IPOBEICHNE
71a00paTOPHOTO MPAKTHUKYMa M MOJrOTOBKA €r0 K 3allMTe, 3aUeT.

IHoaroroBka K yCTHOMY ONIPOCY HA 3aHATHH /324€Ty

MeToauueckue peKOMEeHAAIAN

1. Ilpu moaroroBke coOOIIEHHUS, OTBETA UCIIOJIb3YHTE HECKOJIbKO HCTOUYHUKOB JINTEPATYPbI
M0 BBIOpAHHOW TeMme (BOMPOCY), UCHOB3YHTE MeYaTHbIe M3JAHHS U UCTOYHHKHU SJIEKTPOHHBIX OUO-
nmoTek uin MHTepHeT-pecypcos.

2. CpenaiiTe nMTaThl U3 KHUT U CTaTel MO BBHIOpaHHON TeMe (0OpaTuTe BHUMaHHE Ha HEMO-
HATHBIE CJIOBA U BBIPAXKCHUS, YTOUHUTE X 3HAYEHHUE B CIIPABOYHOM JIUTEpaType).

3. Ilpoananusupyiite coOpaHHBI MaTepHall U COCTaBbTE IUIAH COOOIICHUS WM OTBETA, aK-
IIGHTI/Ipy5I BHHUMAHHC HaA HaI/I6OHe€ BaXXHBIX MOMCHTAax.

4. Hanumure OCHOBHBIC IMOJIOXKEHHS COOOIICHUS MM OTBETa B COOTBETCTBUU C IINIAHOM, BBI-
IINUCBhIBAIA 110 Ka)K)lOMy IMYHKTY HECKOJIBKO HpGI[J'IO)KGHHﬁ.

5. TlepeckaxuTe TEKCT COOOIIEHUS WU OTBETA, KOPPEKTUPYS MOCIEA0BATEILHOCTD U3JI0XKe-
HUs MaTepuala.

6. IloaroToBrneHHOE COOOIIEHUE MOXKET COMPOBOXKAATHCS MPE3CHTAIMEH, HILTIOCTPUPYIOIIEH
€r0 OCHOBHEIC MOJI0KCHUS.

[Tokazarenu pe3ynbTaTOB pabOTHI ISl CAMOTIPOBEPKHU:

® TI0JIHOTA ¥ KaYECTBEHHOCTh MH(OpPMAIIUH TI0 3aJaHHOUN TeME;

e  CcBOOOJHOE BIAJICHHE MAaTEPUATIOM COOOIICHHUS U JTOKIaa;

e  JIOTMYHOCTb M YETKOCTh U3JI0KEHUS MAaTEpHUaa;

®  HAJIMYME U KAYECTBO MPE3ECHTALMOHHOTO MaTepHraa.

IToaroToBKa K KOHTPOJIbHBIM padoTaM / TECTUPOBAHHIO
Meroanyeckue peKoOMeH AU
1. BeumarenbHO NpouYMTAliTe MaTEPUAI MO KOHCIIEKTaM, COCTABJIEHHBIM Ha y4eOHBIX 3aHs-
TUSX.
2. TlpouutaiiTe TOT %e MaTepual 10 y4eOHHUKY, y4eOHOMY TIOCOOHIO.


https://e-learning.unn.ru/course/view.php?id=9420

3. Eciu Bompoc BhIHECEH HA CAMOCTOSATENBLHOE U3y4eHHE, IOCTApaiTeECh Pa300paThes ¢ He-
MOHSTHBIM, B YaCTHOCTH, C HOBBIMU TEPMHHAMHU.

4. OtBeTbTe HA KOHTPOJBHBIE BOIIPOCHI LISl CAMOIIPOBEPKHU, MMEIOIIUECS B YUEOHHUKE MU
Mpe/IJIOKEHHbIE B METOJUUYECKUX YKa3aHUSX.

5. Kparko nepeckaxure colepKaHue U3yYEeHHOTO MaTepUaa «CBOMMHE CIIOBAMHIY.

6. 3ayuure «paboune onpeeaeHs» OCHOBHBIX OHATHIA, 3aKOHOB.

7. OcBoUB TEOPETUUYECKHI MaTepual, IPUCTYNANTe K BIMOJTHEHHIO 3a1aHHH, YIIPAKHEHUIA;
PEIICHHUIO 3a/1a4, PaCU€TOB CAMOCTOSTEIbHOM paboThl, COCTABICHUIO IPaQUKOB, TAOIHIL U T.1I.

[ToaroToBka K ayAUTOPHOW KOHTPOJIBHON padoTe WIIM TECTUPOBAHUIO TpeOyeT OoJiee TiaTesb-
HOTO M3YYEHHs MaTepHuaya 1o TeMe WM OJIOKY TeM, IJe aKLEHT JeslaeTcsad Ha MU3y4yeHUue MPUUYUHHO-
CIICZICTBEHHBIX CBSA3€H, PACKPBITHIO IIPUPO/IBI SBICHUHA U COOBITHIA, TPOOIEMHBIX BOIIPOCOB.

IIpoBeaenne 1a00paTOPHOro NPAKTHKYMA U NMOJATOTOBKA €r0 K 3aluTe

MeToanyeckue peKOMeHIaAUU

1. OOparuTech K METOIUYECKHM PEKOMEHIANMSIM JUCIHUILTUHBI IO MPOBEICHUIO MPAKTHIC-
CKUX / TabopaTopHBIX paboT, yKaKUTe Ha3BaHUE, LIEJIb U MOPSIOK IPOBEACHHS PAOOTHI.

2. BpinonHUTE XUMUYECKHI SKCIEPUMEHT C COOJIOACHHEM MpaBUil 0€30IacHOro Tpynaa B
HE00XO0IUMOM MOCIIeIOBATEILHOCTH IPOBEJCHHS OMBITOB U H3MEPEHUN.

3. B oruere mpaBWIBHO M aKKypaTHO MPOU3BEIUTE 3AMUCH, TAOJUIIBI, PUCYHKH, YEPTEKH,
rpauKu, BBIYUCIICHUS; IPABWIHHO MPOBEIUTE aHAIHN3 MTOTPEITHOCTEH.

4. CdopmynupyiTe BEIBOABI 10 pe3yJibTaTaM padOThl, BBHIMOJHEHHON HA yueOHOM 3aHATUU. B
cilydae He0OXOJUMOCTH, 3aKOHYUTE BHIIIOJHEHUE PACUETHOM YaCTH.

5. ITloaroToBbTECH K 3aIUTE BBHIMOJHEHHON PabOTHI: MOBTOPUTE OCHOBHBIC TEOPETHUYECKHE
TIOJIOXKEHUS U OTBETHTE HAa KOHTPOJIbHBIE BOIPOCHI, MIPEICTABIEHHBIE B METOIMUYECKUX YKa3aHUSX 10
MIPOBEJICHUIO JTA0OPATOPHBIX MIIM MPAKTHUECKUX PadoT.

6. Odopmurte pe3ynbTaThl B BUJI€ MyJIbTUMEAUNHON MPE3eHTAIIUH.

Y4eOHO-MeToAuYeCKHEe JOKYMEHTBI, PErJIaMeHTHPYIOIIHE CAMOCTOATEIbHYI0 padoTy
aopeca 0ocmyna K OOKyMeHmMam:
https://arz.unn.ru/sveden/document/
https://arz.unn.ru/pdf/Metod_all_all.pdf

5. ®oHA OLEHOYHBIX CPEICTB AJIS IPOMEKYTOYHOM ATTECTALMH 110 AUCHUILINHE
5.1. Onucanune MWKAaJ OEHUBAHUS Pe3y/JIbTATOB 00y4eHHUs 10 AU CHHUILIMHE

B xoae nmpoMexyTouHOM aTTecTaluu 1Mo JUCHUILIMHE OCYIIECTBISETCS OLleHKa c(popMHUpOBaH-
HOCTH KOMITOHEHTOB KOMIETEHIMH (MOJIHOTA 3HAHUI/ Halnu4yue yMEHUN/ HaBBIKOB), T.€. Pe3yJIbTATOB
oOyueHus1, yKa3aHHbIX B TaOiuIe 1.2 HacTosIel padboyeil mporpaMMbl, Ha OCHOBE OLIEHKH YCBOEHUS
COZIep KaHUs UCIUTUTUHBI.

O06oO0meHHas oreHKa CHOPMUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa KOMIIETEHIIMH B XOJE
MIPOMEKYTOUHOM aTTeCTAIlUH 110 AUCLUILIMHE TPOBOJIUTCS Ha OCHOBE y4eTa TeKyIIel ycreBaeMocTy B
X0JIe OCBOEHUS IUCLUUIUIMHBI M y4eTa pe3ysibTaTa cJaud MPOMEXYTOUYHOH aTTecTaluu.

BeisiBieHHbIE MPU3HAKKU HEC(HOPMUPOBAHHOCTH KOMIIOHEHTOB (MHIMKATOPOB) XOTs Obl OJHOM
KOMIICTEHIIH HE TO3BOJISIIOT BHICTABUTh HHTETPHUPOBAHHYIO MOJIOKUTEIHHYIO OLIEHKY C(OPMHUPOBAH-
HOCTHU KOMITETEHLIUH ¥ OCBOSHMSI JUCIIMILUIMHBI HA JaHHOM 3Tare 00y4eHusl.

O06o0meHHas oneHka chOpMUPOBAHHOCTH KOMITOHEHTHOTO COCTaBa KOMIIETCHIIUN Ha MpoMe-
KYTOYHOHM aTTeCTallMu, KOTOpas BHOCUTCS B 3a4€THO-9K3aMEHAIIMOHHYIO BEJIOMOCTh 10 JTUCIUILTIHE
Y 3aY€THYIO KHW)KKY CTYJEHTA, OCYIIECTBIISETCS O CIECAYIONIEH OLIEHOYHOM IIKaJe.

IIxkana oueHK: c(pOPMUPOBAHHOCTH KOMIIOHEHTHOI'0 COCTABa KOMIIETEH M I
Ha NPOMEKYTOYHOM ATTeCTALUM

Ouenka ‘ YpoBeHb NOATOTOBKH



https://arz.unn.ru/sveden/document/

3ayTeHo

OTIH4YHO

c(OpPMUPOBAHHOCTE KOMIIOHEHTHOTO cOCTaBa (MHAMKATOPOB) KOMIIETEHIIMH COOTBET-
CTBYeT TpPeOOBAaHMSIM KOMIICTCHTHOCTHON MOJAEIH OyAyIIero BBITYCKHHKA Ha TAHHOM
Jramne o0y4deHus, oOCHOBaHHBIM Ha TpeboBanuax ®I'OC BO mo HampaBieHUIO TTOJITOTOB-
KH, CTYICHT TOTOB CAMOCTOSTEIHFHO PemaTh CTaHAAapPTHRIC U HECTaHAAapPTHBIE MPOdheccHo-
HaJIbHBIC 3a7]add B IPEAMETHON OONacTH TUCIHIUIMHBI B COOTBETCTBHUHU C THIIAMH 3a/1a4
po¢eCCHOHATBHON JesITEIPHOCTH OCBaUBAaeMOI 00pa30BaTEIbHOM IPOTPAMMEI

Xopouio

c(OPMHUPOBAHHOCTS KOMITOHEHTHOTO COCTaBa (MHIWKATOPOB) KOMIICTCHIUH COOTBET-
CTBYeT TPEOOBaHUAM KOMIICTCHTHOCTHOW MOJENIH OyAyLIero BBITYCKHHUKAa HA JaHHOM
atarne o0y4deHus, ocHoBaHHEIM Ha TpeboBaHuax G®I'OC BO mo HampaBieHUIO MOJATOTOB-
KH, HO CTY/ICHT TOTOB CaMOCTOSITENIFHO PElIaTh TOJIBKO pa3IMiHbIe CTaHIapTHBIE npodec-
CHOHAJIbHBIC 33aJa4M B NPEIMETHOH 00JIaCTH TUCHUILIMHBI B COOTBETCTBUH C THIIAMH 3a-
Jia4 poQecCHOHaIbHON IESTEIbHOCTH OCBAaHBaEeMOM 00pa30oBaTelIbHOI MPOrpaMMEI

VY nosnersopu-
TENbHO

c(OpPMUPOBAHHOCTH KOMIIOHEHTHOTO COCTaBa (MHANKATOPOB) KOMIIETEHIIMH COOTBETCTBY-
eT B LIeJIOM TpeOOBaHHUSIM KOMIIETEHTHOCTHOW MOZIEIN OyIylIero BINyCKHUKA Ha JAHHOM
atarne o0y4deHusi, ocHoBaHHBIM Ha TpeboBaHuax G®I'OC BO mo HampaBlieHHIO TTOATOTOB-
KH, HO CTYJCHT CIIOCOOEH pemaTh JHIIb MHHUMYM CTaHAAPTHBIX HPO(ECCHOHAIBHBIX
3aja4 B MPEIMETHON 00JacTH TUCIUILIMHBI B COOTBETCTBHH C TUIIAMU 3a/ad mpodeccro-
HAJILHOW IEATEIEHOCTH OCBAaBAEMOM 00pa30BaTeIbHON POrPaMMBI

He 3auteno

Heynosnerso-
PHUTEIBHO

c(hOpMHPOBAHHOCTH KOMITIOHEHTHOTO COCTaBa (MHINKATOPOB) KOMIIETCHIINI HE COOTBET-
CTBYET TpeOOBAaHHUSAM KOMIIETCHTHOCTHON MOJIENN OYAYILETO BBIMYCKHUKA HA JTAHHOM
JTarme o0y4eHHs, OCHOBaHHBIM Ha TpeboBanmax ®I'OC BO mo HampaBiieHUIO TIOATOTOB-
KH, CTY/ICHT HE TOTOB peliath NpodecCuoHaIbHbIE 331241 B IPEAMETHOM 00JIaCTH JUCIHU-
TUTMHBI B COOTBETCTBHHU C THIIAMHM 33/1a4 IPO(ECCHOHANBHOM NEeITeIbHOCTH OCBaUBACMOM

00pa3oBaTeIbHON POrpaMMBbI

IlIkana onennBanns ChoOPpMHUPOBAHHOCTH KOMIIETEHIINH

Yposennb
copmupo-
BaHHOCTH
KOMINeTeHIU!
(uHAMKaTOpa
JOCTHKEHUS
KOMIIETEeHIIMH)

HEY/0BJIETBOPUTEIHLHO

YI0BJIETBOPHUTEJIHLHO

X0pouIo

OTJAHYHO

HE 3a4YTCHO

3a4YTECHO

3uanus

YpoBeHb 3HAHUH HUXE MU-
HUMAaJIBHBIX TPeOOBaHMUIA.
Vmenn mecto rpyOble
OIIHMOKH.

MuHUMaNBHO JOMYCTUMBIiA
ypoBeHb 3HaHUH. Jlomy1e-
HO MHOT'O HETpYyOBIX OIIH-
OOK.

YporeHb 3HaHU B 00bEME,
COOTBETCTBYIOIIEM IPO-
rpaMMe NoAroToBku. Jlo-
ITyIIEHO HECKONBKO HETpPY-
OBIX OMINOOK.

YpoBeHb 3HaHUIT B 00b-
eMe, COOTBETCTBYIOLIEM
TpeOOBaHMSIM IPOTPaM-
MBI IIOJATOTOBKH, O€3
OmmOOoK.

YMeHust

Ipu pereHnn CTaHAAPTHBIX
3aa4 He MPOAEMOHCTPHPO-
BaHbI OCHOBHbIE YMEHHSI.
Nmenu mMecto rpyObie
OIIUOKH.

IIponeMoHCTpHpPOBaHbI
OCHOBHBIC YMEHHS, PEIICHBI
THUIIOBBIE 33/1a4 C HETPY-
OBIMHM OIIMOKAMH, BBIITIOJI-
HEHBI BCE 3aIaHKs, HO HE B
MOJIHOM 00BEME.

IIponemMoHCTpHUpOBaHbI BCe
OCHOBHBIE YMEHHSI, PEIIICHBI
BCE OCHOBHBIE 33124 C
HEerpyObIMHU OIIHOKAMHU,
BBITIOJTHEHBI BCE 331aHUS, B
HOJHOM 00beMe, HO HEKO-
TOpBIE C HEJIOUETaMH.

[IpomeMoHCTPUPOBAHBI
BCE OCHOBHBIC YMECHHS,
PpeIlIeHbI BCE OCHOBHBIC
3aJ1a4M C OTHEIbHBIMU
HECYIIECTBEHHBIMU
HEZ0YETaMU, BBITIOIHE-
HBI BCE 3a7aHHs B 0JI-
HOM 00BEME.

HaBbIku

Ipu pereHrn CTaHAAPTHBIX
3aa4 He MPOAEMOHCTPHPO-
BaHbI 6a30BbI€ HABBIKH.
Nmenu mMecto rpyObie
OIIUOKH.

HmeeTcss MUHUMAIbHBIN
HA0Op HABBIKOB IS pelie-
HUS CTaHJAPTHBIX 33724 C
HEKOTOPBIMH HETOYETaMH

IIponemoHCTpHpOBaHbBI
0a30BbIe HABBIKH IIPH pe-
LICHUM CTaHIAPTHBIX 3a1a4

C HCKOTOPBIMHU HEAOYECTAMU.

[IpoaemMoHCTpUpOBaHBI
HaBBIKH TIPH PEIICHUH
HEeCTaHJapTHBIX 3a/1a4
6e3 ommoOoK 1 Heylove-
TOB.

5.2 Kpurtepuu 1 npoueaypbl OlleHUBAHUS Pe3yJIbTATOB 00y4YeHHUs 10 AUCHUILIMHE
Kpurepun ycTHOro oTBeTa CTyIeHTA IPH ONPOCE HA 3aHATHH
OneHka «OTJMYHO» BBICTABIIAETCS, KOTJa CTYIEHT IIYOOKO M MPOYHO YCBOWJI BeCh IMpO-
IrPaMMHBIA MaTepHall, UCUEPIIbIBAIOLLE, I1I0CIEA0BATEIBHO, TPAMOTHO U JIOTUYECKH CTPOMHO €ro U3Jia-
raer, He 3aTPYAHSIETCS C OTBETOM IPH BUAOM3MEHEHUH 3a/laHusi, CBOOOJHO CHpAaBISETCs C CUTYyallu-
OHHBIMHU 3a/IaHUSIMH, TPABUJILHO OOOCHOBBIBACT MPHUHSATHIE PEUICHUS, YMEET CaMOCTOATENbHO 0000-
1aTh U U3JIaraTh MaTepual, He JOMyCcKas OIHOOK.
OneHka «XOpomIo» BBICTABISETCS, €CIM CTYAEHT TBEPAO 3HAET NPOTrpaMMHBIN MaTepuall,
IPAMOTHO M IO CYIIECTBY M3JIaraeT €ro, He JOMYCKAaeT CYIIECTBEHHBIX HETOUYHOCTEN B OTBETE HA BO-
IIPOC, MOXKET MPABUIBHO MPUMEHATh TEOPETUUECKUE TOJI0KEHUS U BIIaIeeT HEOOXOAUMBIMUA YMEHHUSI-
MU ¥ HaBBIKaMHM NP aHATN3€e HHGOpPMaIUH.




OneHka «yI0BJIETBOPHUTEJIBHO» BBICTABIISIETCS B TOM Cilydae, P KOTOPOM CTYIEHT OCBOMII
TOJIBKO OCHOBHOM MaTe€pHUai, HO HE 3HAET OTAENBHBIX JE€TaJIeH, JOIyCKAacT HETOYHOCTH, HEJOCTaTOYHO
NpaBUJIbHBIE (POPMYITHPOBKH, HAPYIIAET MOCIEIOBATEIBHOCTD B U3JI0KEHUU IPOTPAMMHOTO MaTepua-
Jla ¥ UCTIBITHIBAET 3aTPYAHEHUS B BHIIIOJHEHUH aHaIM3a UH(OPMALIHH.

OuneHka «Heyl10BJIeTBOPUTEIbHO» BBICTABISETCA CTYAEHTY, B OTBETE KOTOPOTO OOHapyXu-
JIMCh CYLIECTBEHHBIE NMPOOEIIbl B 3HAHUM OCHOBHOI'O COZAEP)KaHUs y4eOHON MpOrpaMMsbl AUCHUILUINHBI
U / UM HEyMEHHUE UCIIOIb30BaTh MOJyYCHHBIC 3HAHUS.

Kpurepun oueHKH KOHTPOJIbHOM PadoThI

OneHKa «OTJIMYHO» BBICTABISICTCS CTYICHTY 32 pabOTy, BEINOTHEHHYIO 0€3 OIMUOOK M HEJ0-
YETOB.

OneHKa «XOPOII0» BBICTABIISAETCS CTYACHTY 32 pa0doTy, BEITIOJTHEHHYIO MOJIHOCTHIO, HO TIPU
HAJIMYHMH B HEW He OoJiee O/IHOM He rpy0oii OIIMOKY 1 OJIHOTO HEJoYeTa, WM He 0oJiee TpexX Heaoue-
TOB.

OneHka «y/10BJIeTBOPUTEIBHO» BBICTABISICTCS CTY/ICHTY, €CIIM OH IPABHIILHO BBITIOJHUI HE
MeHee 2/3 Bcell paboThl WU IOMYCTHIT He 00Jiee OHOM Tpy0oii U ABYX HEIOYETOB, HE OoJiee OHOM
Herpy0oii ombku. He 6osee Tpex HerpyObix omnOOK, OHON HErpyOO OIIMOKU U TPEX HEJO0UYETOB,
WM TIPU HATUYHH 4-5 HEI0YETOB.

OneHka «HeyT0BJIEeTBOPUTEIbHO» BBICTABISICTCS CTYICHTY, €CIIH YHCIIO OIIHOOK
Y HEJIOYETOB B €r0 padoTe MPEBBICKUIIO HOPMY JUISI BBICTABJICHHS OIICHKHU «YIOBICTBOPUTEIHHOY

Kpurepun oueHKH TecTUPOBAHUS
Ounenka «oraununo» 80 — 100 % npaBUIBHBIX OTBETOB;
Ouenka «xopomo» 60 — 79 % npaBHIBHBIX OTBETOB,
Ounenka «yaoBiierBoputeibHO» 40 — 59% mpaBHIIbHBIX OTBETOB.

Kputepuu oneHku Ja60paToOpHOTro NPaKTUKyMa

OneHKa «0TJIMYHOY» BBICTABIISICTCS CTYACHTY, €CJIM OH BBITIOJHSIET Pa0OTy B IMOJIHOM 00BEME C
COOJIIOJICHEM HEOOXOIMMOM IOCIIE0BATEILHOCTH MPOBEACHUSI OMBITOB W H3MEPEHH; CaMOCTOs-
TEJIHHO M PAIMOHAIILHO MOHTHPYET HEOOXO0AMMOe 000pyI0BaHHE; BCE MMPOBOJUT B YCIOBHSIX M PEKHU-
MaX, 00ECIeYNBAIONINX IMOYYCHHE MPABUIBHBIX PE3Yy/IbTaTOB W BBIBOJIOB; COOJIOIACT TpeOOBaHUE
mpaBu 0€30MacHOTO TPYIa; B OTYETE MPABUIHHO M aKKYPAaTHO BBITIONHSET BCE 3aMUCH, TaOIUIIbI, PU-
CYHKH, YepTexkH, rpadUKu, BBIYUCIECHUS; TPABUIIBHO MPOBOIUT aHAJIU3 NOTPEIIHOCTEH.

OuneHka «XOpoOUIO» BBICTABISETCS CTYIEHTY, €CIIM BHITIOJHEHBI TPEOOBAaHUS K OIIEHKE «OT-
JUYHOY», HO OBLJIO JOMyIIeHO 2-3 HeaoueTa Wik He 0ojiee 0JHOM He TpyOoi OmMOKH U OJTHOTO HEIO-
qera.

OneHka «yI0BJEeTBOPHUTEIbHO» BBICTABIIICTCS CTYACHTY, €CJIM pa0oTa BBITOJIHEHA HE TOJ-
HOCTBIO, HO 00bE€M BBINIOJIHEHHOM YacTH TaKOB, YTO MO3BOJISIET MOMYYUTh MPABUIBHBIC PE3YIbTATHI U
BBIBOJIbI; €CJIM B XOJ€ NPOBCACHUS OIIbITAa U H3M€p€HHI>i ObLIN JOMMYIICHBI OIIINOKH.

OuneHka «Hey/JAO0BJIETBOPUTEIbHO)» BBICTABISETCS CTYIEHTY, €ClU JlabopaTopHas paboTa He
BBITIOJIHCHA.

Bo Bcex ciydasx olleHKa CHU)KAeTCs, eCH yYEeHHK He coOmoan TpeboBaHus 1Mo TeXHUKe 0e3-
OTIaCHOCTH TPY/A.

5.3 TumnoBble KOHTPOJIbHbIE 32IaHUS WJIM HHbIE MATEPHAJIbI, HEOOXOAMMBbIE 51 OLIEHKH
pe3yJIbTaTOB 00y4YeHHs U VI KOHTPOJIsi OpMUPOBAHMA KOMIIETEHMHU

Tunosbie TeCTOBBIC 321aHUS
1Jis1 oneHKH copmupoBanHocTu komnerenuuu K 4
1. MATEMATHUYECKOE BbIPAXXEHUE JIJTS SHTAJIBITNUU
1. H=U+pV
2. H=U-TS
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-TS
-TS
-TS
_ pV
+ pV

JE

orwdPE
M7 T mTMm
I T T T 1
cCOomCT

4. IS DHTAJIBITMY ECTECTBEHHBIM SBJISIETCSA CJIEI[YIOLLIH?I HABOP ITEPEMEHHBIX
T.p

T, V, nk

S, p

S,V

S, p, Nk

ko

5. DYHAAMEHTAJIbBHOE YPABHEHUE I'MBBCA JJIA 3AKPBITOM CUCTEMBI BE3 XUMU-
YECKOI'O ITPEBPAIIEHM A UMEET BU/]
1. dG=TdS-pdV
dG = -TdS - Vdp
SAT +Vdp.—dG =
dG=SdT+pdV
dG = SdT - Vdp

okrwn

6. MATEMATHUYECKOE BBIPAXXEHUE ITEPBOI'O 3AKOHA TEPMO/JUHAMUKUA J1JI51 N30-
JIMPOBAHHOM CUCTEMBI

1. du=0

2. pdV.-dU =dQ

3. U =const

4. dU =dQ +pdVv

5. dUu=dQ

7. BTOPOI 3AKOH TEPMOJJMHAMUKU
1. CdopmynupoBaH nmocTynaTHBHO
2. BriBeneH Ha OCHOBAaHMH 3aKOHOB KBAHTOBOM XUMUH
3. Hocurt cratuctuyeckuii xapaxkrep
4. Hwmeet orpannueHus mo o6iacTu 1eUcTBUs
5. AOCOmOTEeH B IPUMEHEHUHT

8. OTHOILIEHUE U3MEHEHN YNCJIA MOJIEW KOMITOHEHTA kB XOJIE PEAKIINU K
CTEXNUOMETPUYECKOMY KOOODOUIMEHTY HA3BIBAETCA

1. Crenenbto qucconranuu

2. T'myOWHON XMMHUYECKOH peaKIiu



3. TI1OTHOCTBIO TITYOMHBI XUMUYECKON peaKLuu
4. XUMHYECKOU MepeMEeHHOU
5. CreneHblo NpeBpalleHus

9. BBIPA’KEHUE: SHTPOIIMA BE3AEDPEKTHOI'O KPUCTAJUJIA [TPU ABCOJIFOTHOM HVYIJIE
PABHA HVYJIIO

HazpiBaercs noctynatom [lnanka

HaspiBaercs TennoBoit Teopemoit Hepuera

TpeTpuM 3aKOHOM TEPMOJUHAMUKU

3akoHOM (ha30BOTO paBHOBECHS

Kitaneiipona.—ypaBaenuem Kinaisuyca

arowNE

10. YACTHAA ITPON3BOAHA S DHTAJIBIINU 110 TEMITIEPATYPE ITPU ITOCTOSHCTBE
JIABJIEHVS B 3AKPBITOM CUCTEME HA3BIBAETCS

[TapumanbHO-MOJIBHON SHTpONIUEN

N3006apHOii TETIIOEMKOCThIO

N30X0pHOM TENII0EMKOCTBIO

MonbHOM SHTpONUEH

DHTpONUEH CMENICHUS

ko E

11. TIPOM3BOJIHAS ITPEJICTABJISIET COBOM

1. XwuMmuueckuii NOTeHIMAI KOMIOHeHTa k

2. TlapumanbHyro MONbHYIO SHepruro [ mo6ca kommonenTa k
3. MonbHyI0 SHTpONHIO KOMIOHeHTa k

4. Monbnyto sHepruto ['ndoca

5. TlapumanbHy0 MOJBHYIO SHTPOIHIO KOMIIOHEHTa kK

12. UHTEHCHBHBIE [IEPEMEHHBIE
1. Macca

2. Temmeparypa
3. JlaBnenwue

4. TemnoeMKoCTh

5. Ywucno mozeil BemecTBa

13. SKCTEHCUBHBLIE ITEPEMEHHBIE
Macca

JlaBienue

O6bem

Temneparypa

KonuenTpanus

orwdPE

14. OBILEN KOJIMYECTBEHHOI MEPOI, XAPAKTEPU3YIOILEN PA3JIMYHBIE TUIIbI
B3ANMO/IEMCTBUS CUCTEMBI C OKPYKAIOILEN CPEJOM, SIBJISIETCS

1. Dmueprus 'n66ca

2. PaGora

3. Temnora

4. BuyTpeHH:S dHEprus

5. DHranenmsg

15. DHTPOITU S U30JIMPOBAHHOM CUCTEMBI ITPU OBPATHMOM ITPOIECCE
1. PaBHa HyIIO
2. Bo3spacraer



YMeHbIaeTcs

HewusMmenna Bcerma

Bo3spacraer ToibKO Ipy MOHUKEHUU TEMITEpaTyphl
YMeHbIaeTcst Ipu MOCTOSTHCTBE JAaBJICHUS

©ksw

16. B COCTOSAHMU PABHOBECH A DHEPI'MA I'EJIbBMI'OJIBLIA
1. meet MakcUMalIbHOE 3HAUYEHHE
2. VIMeeT MUHUMAJIbHOE 3HAYCHHUE
3. PaBHa HymO
4. PaBHa HYJIIO ITPU TIOCTOSIHCTBE TEMIIEPATYPhI
5. Tlpu nmocrostHCTBE 0OBbEMa paBHA HYIIIO

17. DHTAJIBITNSA 3AKPBITOM CUCTEMBI BE3 XUMHYECKOI'O ITPEBPAIIEHM S
He u3meHnsercs ¢ pocToM 3HTPOIHNH

YMeHbpIIaeTcs ¢ pOCTOM SHTPOIHUU

VYBenn4MBaeTcs ¢ pOCTOM JIaBJICHUS

YMeHbIIAaeTCs ¢ POCTOM JaBJICHUS

VY BennMunuBaeTcs ¢ pOCTOM PHTPOIHH

orwdPE

18. ECJIM IIEPEMEHHBIE: OBbEM CUCTEMBI, TEMITEPATYPA U YUCJIO MOJIEM KOM-
[TOHEHTOB, TO XAPAKTEPUCTUYECKAS ®YHKI WA

1. Dueprus ['u66ca

2. Dueprus ['enbMronbpia

3. DHTanenus

4. BHyTpeHHSS SHEpPIrust

5. DHTponus

19. KPUTEPUI CAMOITPOU3BOJIBHOCTU N30BAPHO-U30TEPMUYECKOT'O ITPOIIECCA
B 3AKPBITOY CUCTEME-

1. Omueprus 'enpmronbua

2. Dueprus ['m66ca

3. DHTanenus

4. BHyTpeHHSS SHEprust

5. DHTponus

20. TIPY HAXOXJEHNU 10 METOY PO3EBOMA TTAPLIMAJIBHOM MOJILHOW SHTAJIb-
[T ITEPBOI'O KOMITOHEHTA PACTBOPA ITOCTOSHHBI
1. JlaBneHue u Temmneparypa
2. JlaBieHHE U DHTPOIHUS
3. O0beM u Temneparypa
4. JlaBneHue, 00bEM U YHCIIO MOJIEH BTOPOTO KOMIIOHEHTA
5. Temmneparypa, 06beM U YKCIO MOJIEH BTOPOTO KOMIIOHEHTA
21. YAEJIbHA A N30BAPHAS TEINIOEMKOCTb UMEET PASMEPHOCTD
JIx/Moib
JIx/xr
JIx/K
K.-JIx/xr
K.-Ix/Mob

gk~ wnE

22. PETYJISIPHBIMU HA3BIBAIOTCSI PACTBOPBI, JUIS1 KOTOPBIX CITIPABEJJIMBO COOT-
HOWIEHUWE

1. ¢°=Ts"

2. gfF=nhE



TunoBasi KOHTPoJILHAsA padoTa
1J1s1 oueHku cpopmupoBanHocTu komnerenuuu 1K 4
Tema «OcCHOBHBIE NOHATHUS U 3AKOHBI TEPMOAMHAMUKH. Tepmoxumus»
Bapuanr 1

1. CaxapHblii cupoIl SBISETCSI CUCTEMOM:

A) TOMOTEHHOM

b) rereporennoi

B) 3akpsiToit

I') nzonuposanHoi
2. CocTosiHME CUCTEMBI MOKET OBITh! U
3. TepmoanHamuyeckasi cucrema — 3To
4. Ecniu mapaMeTpbl CUCTEMbI U3MEHSIOTCS IPU OTCYTCTBHM BHEIIHETO BO3/AEUCTBHS, TO CUCTEMA SIB-
nseTcst:
5. Ecau npu nepexozie CUCTEMBI U3 OJTHOTO COCTOSIHUSA B APYroe, COXpaHIeTCsl 00beM, IPOLEecC Ha3bl-
BaETCH:

A) H30TepMUYECKUM

b) agnabaTndeckum

B) uzoxopHbiM

I') n300apHBIM
6. Besikoe n3MeHeHne TepMOIMHAMUYECKOTO COCTOSIHUSL CUCTEMbl Ha3bIBAETCS
7. ®opma nepeaauu 3HEPruM IMyTeM HEYNOPSA0YEHHOTO JBUKEHUSI MOJIEKYI:

A) Temiora

b) sneprus

B) pabora

I') sHTanbnus
8. I3MeHeHue BHYTpEHHEN SHEPTUU CUCTEMBbI OT IYTH 3TOTO Ipolecca
9. I1pu M30XOpHOM IpOLIECCE BCS SHEPTUS PACXOAYETCsl Ha:

A) paboty pacuupeHus

b) u3amenenue BHyTpeHHeH aHeprun

B) yBennuenue oobema
10. Jonumure popmyny: Q=2+ A
11. KonnuecTBo TEIIOTHI, KOTOPOE BBIACISETCS UIIH MOTJIOIIAeTCst Tpu 00pa3oBaHuU 1 MOJIb CI0XKHO-
IO BEUIECTBA U3 MPOCTHIX BELIECTB:

A) TeroTa pas3ioKeHus

b) Tenora cropanus

B) remnora obpazoBanus

I') TeroTa pacTBOopeHust
12. ®opmynupoBKa OCHOBHOTO 3akoHa Tepmoxumuu (I'ecca)
13. Hanumure gpopmyiy uist pacuera TermioBoro 3d@exra (3HTaIbINN) A1 XMMUYECKON peakliuu:
3NO2(r) + H20(:x)— 2HNO3(x) + NO(T)
14. Mepoii cBsI3aHHOMW SHEPTUH SABIISIETCS
15. B xoze nporieccoB cyOIMMalnu, KUIEHUs, PACTBOPEHUS SHTPOIHSL:

A) yBennuuBaercs

b) ymenbaercs

B) ne usmensercs

Tembl padoT J1a00paTOPHOr0 NPAKTUKYMA
AJis1 oneHku copmupoBanHocTu komnerenuuu 1K 4
1.  Onpenenenve TEIIOTHl HEUTPATU3ALIH.
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TemnnoBbie 3¢ heKTh peakuuii paCTBOPEHHUS.
W3y4enune saBiaeHus aacopOonuu.

AJicopOLUst YKCYCHOM KHUCTIOTBI yTIIEM.
Xpomatorpaduyeckoe pazeneHne aMUHOKHUCIIOT.
N3yuenue nmpouecca 3KCTparupoBaHusl.

Bomnpocel 11 yCTHOr0 onpoca

1Jis1 oueHku cpopmupoBanHocTu komnerenuuu IK 8
ITonsiTHE Hay4HOrO 3HAHUS.
Knaccudukanus HayuyHo-HUCCIe10BaTEIbCKUX PadoT.
Br160p HanpaBieHHU HayYHbIX UCCIIEJOBAHUM.
CTpyKTypa TEOpETUUYECKIX U IKCIEPUMEHTAIbHbBIX PaboT.
OreHKa MepCIeKTUBHOCTH HAyYHO-MCCIEI0BATEIBCKIX PadoOT.
[Touck, HakorieHne u 06paboTKa HAyYHO-TEXHUUECKON HH(pOpMAIIH.
[Torck HayYHO-TEXHUYECKOM JINTEPATYPHI.
CtpyKTypa Hay4HO-HCCIIEA0BATEIbCKOM PabOTHI.
[TpaBuia opopmiieHHsI HayYHO-UCCIIEI0BATEIbCKIX Pa0OT.
Metonoiorus uccienoBaHuil.
3aau TEOPETUYECKUX UCCIIEIOBAaHUM.
MeTtononorus u kiaccuukaus 3KCrepuMEHTAIbHBIX UCCIIETOBAHUI.
AHanu3 3KCepUMEHTAIbHbBIX JJAHHBIX.
DNEeMEHTBl MATEMAaTUYECKON CTaTUCTHUKHU.
MatemaTtuueckrue MeTo/Ibl ONTUMH3ALUHN SKCIIEPUMEHTA.

Tembl pa6oT J12a00paTOPHOT0 NPAKTHUKYMA
1J1s1 onleHKH copmupoBanHocTu KomneTreHunu MK 8
PazpaboTaiiTe mpoeKTHYIO paboTy MO CIAEAYIOIIUM TeMaM:
Pedpakromerpudeckoe omnpeseneHne MacCoBOi J10JIM paCTBOPEHHOT'O BEIIECTBA B PACTBOPE.
OnpeneneHne KOHIIEHTPAIIUU PaCTBOPEHHOTO BEIIECTBA.
DNEeKTPOIN3 BOJHBIX PACTBOPOB COJIEH.
Koppo3ust MeTasisioB U METOIBI 3AIMTHI.

KoHnTpoJibHBIe BONPOCHI AJ151 MPOMEKYTOYHOM ATTECTANMH K 3a4eTy

Kon
Bonpoc (popmupyemoii
KOMIIETeHIIUH

TepmoauHaMuka kak paszznen ¢usudeckoil xumun. [lonstue o ¢pusnye-
CKMX M XMMHYECKHX IPOIECCaXx B YCIOBUAX cBapku. OOIIMe MOHATHS
XUMHUYECKON TePMOJMHAMMKH: TepMOJIMHAMUYECKasi CUCTeMa, IapameT- [1K-8
pBl cucteMbl, TepMoanHaMuyeckue pyHkuuu cucreMsl (U, H), dpopmbl
nepeaayy sHeprum (paboTa, TEmIoTa)

[TepBblii 3aK0H TepMOIMHAMUKH (0O11ee MoIokKeHue). 1-if 3aKkoH TepMo-
JUHAMUKHU JUTSL H30IIPOLIECCOB (M30XOPHOTO U n300apHoro). M3o6apHsbiii [1K-8
Y MU30XOPHBIH TerI0BbIe 3P PEKTHI

[TepBriii 3aKk0oH TepMoauHaMHUKHU (oOIee monoxenune). 3akoH [ecca u I1K-8
€ro CIIEJICTBUS

DHTaIbNus — TepMOIUHAMUYECKast QYHKIUS. DHTANBIHUS 00pa30BaHUS [K-4
XUMUYECKHX coenuHeHnd. TermoBoit >(ppeKkT XUMHYECKOW pPeakKIiu.
@DakTOpHkI, BIUSIONINE HA TETUIOBOM d(DPEeKT XUMUIECKON peakIuu

3aBUCUMOCTH TEIIOBOTO 3¢ (eKTa XMMUYECKOH peakliuu OT TeMIepary- [1K-4
pbl (ypaBHeHnue Kupxroga). IloscHUTH 3aBUCUMOCTD ISl pa3HBIX COOT-
HOILIEHUI TEIJIOEMKOCTEN MCXOJHBIX BELIECTB U NPOJYKTOB pEaKLUU




Pacuer TemmoBoro sddexra XUMHUECKOW peakIuu Mpu H300apHOM
HarpeBse, €CJIM MOJIAPHBIC TCINIOCMKOCTHU UCXOJHBIX BCHICCTB U IMMPOAYK-
TOB PEAKIIMH 3aBUCAT OT TeMnepaTypsl (ypaBHeHre Kupxroga)

[1K-4

®da3oBbIe MpeBpalieHus 1-ro poaa. BiusHue ux Ha TeruioBod 3ddexT
pEaKIMK PU YBEITMUYCHUH TEMIIEPATYPHhI

[IK-4

HeoOpatumble 1 oOpaTtuMblie TpoIecchl. XapakTep U3MEHEHHS IHTPO-
UM B JAHHBIX Mpoleccax

TIK-4

Bropoii 3akoH TepMOOMHAMHMKU. ODHTPONUS — TEPMOJMHAMUYECKas
¢ynkuus. OnpeneneHue U3MEHEHHUs] SHTPONUU B aguabaTHUECKUX CHU-
cTeMax

[IK-4

10.

OnpenenutenbHOE ypaBHEHUE SHTPONUHU. Pacder SHTpoNMHU BeliecTBa
npu n3o06apaoM Harpese oT 298 K no 3agannoit temneparypsi (T), ecnu
n300apHasi MOJISIpHAsI TEIUIOEMKOCTh BetecTBa (Cp ) 3aBUCHT OT TeMIie-

paTypsbl

[1K-4

11.

Pacuet suTponum BemiecTBa npu n3odapHom Harpese ot 298 k 1o T, ec-
U MOJISIpHAsl TEIUIOEMKOCTh BEIIECTBA HE 3aBHCHUT OT TEMIIepaTyphl
(Cp = const)

[1K-4

12.

Du3nyecKul CMBICI OHTPOIINH. 9HTpOHI/I$I KaK CTCIICHb YIIOPSAJO0YCHHO-
CTH CUCTCMBI YpaBHeHHe bonsumana

[1K-4

13.

Tpetuit 3aK0H TEPMOJTUHAMHUKHA

I1K-4

14.

Pacuer n3smenenns OHTPOIIHNHU B XUMHWYCCKUX PABHOBCCHUAX

[1K-4

15.

®da3o0Bble mpeBpaiieHust 1-ro poaa. BiusHue ux Ha U3MEHEHHUE HYHTPO-
MY BEIIECTBA MPU N300apHUUE€CKOM HArpeBe

[1K-4

16.

Oneprusi ['n66ca — KkpuTepuii HaPaBICHHOCTH TPOIECCOB M PaBHOBE-
cusi. 3aBHCUMOCTH dHeprun ' mb6ca oT JaBiieHUs U TeMIieparypsl (ypas-
Henue ['u606ca-I'enbmrosbIia)

[1K-4

17.

Xumudeckoe cpoacTBo. 3MeHenne cBoOogHOM dHepruu [ mbbca — mepa
XUMHYECKOTO CPOACTBA. DHTAIBIUIHBIA U SHTPONUNHBINA (HAKTOPHI XU-
MHYECKOTO CPOJCTBA

[IK-4

18.

CranpaptHoe xummuueckoe cpoacTBo (XC) 37eMEeHTOB K KUCIOpoay. 3a-
BucuMocTh XC K KHUCIOpOLy OT TemmepaTrypbl. [IpuHIMI BbICOKOTEM-
NepaTypHOTo YIIETEPMHUECKOro croco0a MoIy4eHusl YUCTHIX METAJUIOB

[1K-4

19.

HecrannaptHoe cocrosiHue BemectBa. PactBopel. MeanbHble U peanb-
HbIE PacTBOPHI. AKTUBHOCTH BelllecTBa B pacTBopax. Koadpuuument ax-
TUBHOCTH BEILLIECTB

[1K-4

20.

MounsipHast 10711 ¥ MOJISIpHBIE ITPOLIEHTHI BEIIECTBA B pacTBOpe. Macco-
Bas J0J1s1 1 MACCOBBIN ITPOLIEHT BELIECTBA B PaCTBOPE

[IK-4

21.

TepMmoanHaMuyeckas cuctema (ornpeseneHue). DKCTEHCUBHbIE U NHTEH-
CUBHBIE CBOMCTBa cucTemsl llapruanbHble MOJIBbHBIE BEIMYMHBI B pac-
TBOpax. XMMHUYECKUN MOTEHLMA BEIEeCTBA KaK MaplfajlbHas MOJbHas
BEJIMYMHA

[IK-4

22.

PactBoprl. Paz6aBnennbie pacTBopsl. 3akoH Payis

I1K-8

23.

PactBopbl. CoBepiieHHbIE pacTBOPHL. 3aKoH Payiis

I1K-8

24,

PeanbHble pacTBOpHI. 3aBUCHMOCTD JIaBJIEHMS HACBIILIEHHOTO M1apa pe-
aJIbHOT'O PACTBOPA C OTPULIATENILHBIM OTKJIOHEHHUEM OT UEabHOCTH OT
cocTaBa pacTBopa (Juist OMHApHOTO PacTBOPa)

I1K-8

25.

CoBepIieHHBIE PACTBOPHI. 3aBUCUMOCTb JaBJICHUS HACBILIEHHOTO Mapa
COBEpUIEHHOT'0 PacTBOpa OT cocTaBa (Jiy1si OMHAPHOIO PacTBOpPa).

I1K-8

26.

HecrannaptHoe cocTtosiHue BeniecTsa. XUMHUECKAM OTEHIMAI BEllle-
CTBa B HECTAHJIAPTHOM COCTOSIHMU. HecTaHapTHBIN XUMHUYECKUH T10-
TEHIMAJ U TEPMOJAUHAMHUYECKAsA AKTUBHOCTh KOHJACHCUPOBAHHBIX BE-
IIIECTB.

I1K-8




27 HecrannapTHelii XUMHYECKUI IOTEHIMAII U TEPMOJUHAMUAYECKAS AK- I1K-8
'| THBHOCTB Ta3000pa3HbBIX BEIIECCTB
PaBnoBecue. Koncranra paBHOBecus: — Mepa Ii1yOMHBI IPOTEKAHUS XH- I1K-8
28.| MUYECKHUX MPOLIECCOB. 3aBUCUMOCTh KOHCTAHThI PaBHOBECHS OT TEMIIe-
paTypsl (ypaBHEHHE H300apbl)
29.| HepaBHoBecue. YpaBHEHHE N30TEPMbI XUMHUUYECKON PEAKIIUN I1K-8
30 [TpaBumno ¢a3 ['m66ca — ob1iee ycaoBue paBHOBECHS MHOTO(a3HbBIX CH- I1K-8
CTEM
CKOpOCTh XUMHUUYECKOHN peakiuu. 3aBUCUMOCTb CKOPOCTU XUMHUYECKOU I1K-8
31.| peakiuu oT KOHIeHTpauuu. [ToHsATHE TIOPSIIKA U MOJIEKYJIIPHOCTH pe-
aKIUU
32 CKOpOCTbh XMMHUYECKOHN peaKkIMK. DHEPTUs aKTUBALMU. 3aBUCUMOCTh I1K-8
‘| CKOPOCTH XMMHUYECKOH peaKkIy OT TEMIIEPATYPhI
33 I'ereporennsie peakiun. CKOpOCTh reTepOreHHbIX peakiuii. Kunetuue- I1K-8
'| ckuii 1 ¢ y3MOHHBIN pEKUMBI T€TEPOr€HHBIX peakuil

6. YueOHO-MeTOAMUYECKOE M HH(POPMAIMOHHOE 00ecniedeHe T CIHIIHHbI

a) OCHOBHAsl JINTeparypa:
duznyeckas U KOJUIOUAHAS XUMUS. 3a7auu U YIpaKHEHUs: yueOHoe nocodue [ DIeKTPOHHBIH
pecypc] / benonyxos C.JI.,. Hemuposckas U.b, Cemxo B.T. [u ap.]; mox o6m. pen. benonmyxosa
C.JI. — M. : IIpocnekt, 2016. — Anpec noctymna:
http://www.studentlibrary.ru/book/ISBN9785392195466.html
duznyeckas ¥ KoJulouaHas Xxumus. JJabopaTopHblil mpakTUKyM: yueOHOe ocooue [ DIeKTpOoH-
HeIii pecypc] / benomyxos C.JI., Hemuposckas W1.b., Crapeix C.O., Cemko B.T. IlInee T.B. ; moxg
o6ur. pen. benomyxosa C.JI. — M. : IIpocnekrt, 2016. — Aapec nocryna:
http://www.studentlibrary.ru/book/ISBN9785392196470.html
Tumakosa E.B., ®usndeckas xumus. Teopust 37eKTPOIUTOB [ DIEKTPOHHBIN pecypc]: yueOHoe
nocobue / Tumakosa E.B. — HoBocubOupck : U3a-Bo HI'TVY, 2017. — 72 ¢. — Aapec gocryma:
http://www.studentlibrary.ru/book/ISBN9785778232372.html
Hecrepor A.A., /lucniepcHblie cucteMsl [ DNEeKTpOHHBIN pecypc]: yueOHoe mocobue / Hectepon
A. A. — Pocros u/[1: U3n-Bo FODY, 2018. — 136 c. Anpec nocryna:
http://www.studentlibrary.ru/book/ISBN9785927524242.html

0) AOMOJIHUTEIbHASA JIUTepaTypa:
OcHoBBI KaTanu3a [DneKTpoHHBINA pecypc]: yuebHoe mocooue / b.B. Pomanosckuii. — M.: BU-
HOM, 2014. — Anpec nocryna: http://www.studentlibrary.ru/book/ISBN9785996327072.html
Ousnueckas 1 KoutonaHas XxuMusi. OCHOBHBIE TEPMHHBI M ONpEAETeHHs: yaeOHoe mocobue
[DnexTponHsbIit pecype] / benonyxos C.JI., Crapeix C.O. — M.: IIpocnekrt, 2016. — Anpec no-
cryna: http://www.studentlibrary.ru/book/ISBN9785392200870.html

B) porpamMmMHoe o0ecnieueHue u HTepHeT-pecypcebl:
JIuneHnsznoHHoe porpammHoe odecneuenue: Onepaiponnas cucrema \Windows.
JIutieH3noHHOE porpammuoe obecnedenue: Microsoft Office.

IIpogpeccuonanvuvle 6azvt 0annbIX U UHGOPMAYUOHHDIE CHPAGOUHDIE CUCHIEMbL
Poccuiickuit unnexkc Hayunoro nutuposanus (PUHLI), nmiatdopma Elibrary: nanumonanbHas

UH(pOpMaIIMOHHO-aHATTMTHYECKas cucTemMa. Axpec nocryma: http://elibrary.ru/project risc.asp

Springer Materials: 6a3pl gaHHBIX TIO (PU3HMKE, XUMHHM U TEXHOJOTHUSIM. DKCHEPTHBIA OTOOP
maHHbix o 250000 BemectB w3 8000 peneH3MpyembIX OKYypHAJOB. AJpec JocTyma:
http://materials.springer.com



http://www.studentlibrary.ru/book/ISBN9785392195466.html
http://www.studentlibrary.ru/book/ISBN9785392196470.html
http://www.studentlibrary.ru/book/ISBN9785778232372.html
http://www.studentlibrary.ru/book/ISBN9785927524242.html
http://www.studentlibrary.ru/book/ISBN9785996327072.html
http://www.studentlibrary.ru/book/ISBN9785392200870.html
http://www.studentlibrary.ru/book/ISBN9785392200870.html
http://elibrary.ru/project_risc.asp
http://materials.springer.com/

Landolt-Bornstein Database — cripaBOYHHK M0 XUMHUYCCKUM M (PU3HUECKUM CBOHCTBaM Ma-
tepuanos B 400 Tomax.

Linus Pauling Files — 255000 nokymeHTOB 10 (pa30BbIM COCTOSIHUSIM HEOPraHUYECKUX Ma-
TEpHUAJIOB.

Dortmund Database of Software and Separation Technology — 425000 1okyMeHTOB 110
TEPMOPHU3NICCKUM CBOWCTBAM MATCPHAIIOB.

Chemical Safety Documents — 44000 10KyMeHTOB [0 XHUMHYECKO# 0€30I1aCHOCTH, B TOM
YHCJIe PETJIAMEHTBI M TUPEKTUBBI EBPOCOI03a M MEKIYHAPOIHBIX OpraHU3aIHA.

C80600H0 pacnpocmpansemoe npopammHuoe obecnevenue:
nporpammuoe ooecnieueHue LibreOffice;
nporpamMmHoe obdecrieueHue Yandex Browser;

Inekmponnvle OudIUOMEUHBIE CUCEMbL U OUOTUOMEKU .

DnekTpoHHas oubimoreunas cucrema "Jlanw" https://e.lanbook.com/

OnektpoHHas Oubnanoreunas cucrema "Koncynerant crynenra” http://www.studentlibrary.ru/
DnekTpoHHas Oubimoreunas cucrema "FOpait"http://www.urait.ru/ebs

DjekTpoHHas OubimoreuHas cucrema "Znanium" http://znanium.com/
DneKTpoHHO-0MOIMoTeuHas cuctema YHuBepcurerckas oudmuoreka ONLINE http://biblioclub.ru/

®dynpamenTanbHas oudaunoreka HHI'Y  www.lib.unn.ru/

Caiit 6ubmmorexn Apzamacckoro ¢pwimana HHI'Y. — Aapec nocrymna: lib.arz.unn.ru

Pecypc «MaccoBble OTKpbIThIE OHIaH-Kypchl Huxkeropoackoro yausepcutera um. H.M. Jlo-
Oauesckoro» https://mooc.unn.ru/

[Topran «CoBpemennass 1udpoBas oOpa3oBarenbHas cpena Poccuiickoli ®denepanun»
https://online.edu.ru/public/promo

7. MaTtepuaibHO-TEXHUYECKOE O0ecnieyeHne TUCHUIIHHBI (MOIYJIs)

[TomermieHust MpeaCTaBISAIOT cOOOW yueOHble ayAUTOPUHU AJIS NMPOBENEHUS y4eOHBIX 3aHATHM,
MIPEeyCMOTPEHHBIX IPOrPaMMOM, OCHAIlIEHHbIE 000PYA0BaHUEM U TEXHUYECKUMH CPEJICTBAMU 00yde-
HUs: (HOYTOYK, IPOEKTOP, SIKPaH)

KaOuner xuMudeckux AUCUMILIMH MMeEET 00opyAoBaHue: Bechl jJaboparopubsie BJI-210, Becsl
nabopatopubsie BJITD2-500, cymmibhelii mkad, mydenbHas neus, neHTpudyra, GpoTosnekrpokasopu-
METp, HUTpaTaHalIu3aTop, OaHs BojsgHas jaboparopHas, AUCTUIUIATOP, razoMmerp, ammapar Kumnma
1000 mi1, MarHUTHas MeIllanKa, BBIIPSIMUTENb Y4eOHbIN, HA00p XMMHUYECKON MOCY/bI, HA00p XUMHUYe-
CKUX pEaKTHBOB.

[TomermieHust U1t cCaMOCTOATENIbHOW pabOThl 00YYAIOIIMXCsl OCHAIEHbl KOMITBIOTEPHOM TEXHU-
KON C BO3MOKHOCTBIO MOAKIIOYEHHsI K ceTH VIHTepHeT 1 obecriedeHbl TOCTYIIOM B 3JIEKTPOHHYIO MH-
¢dopmanroHHO-00pazoBarenbHyto cpeny HHI'Y.


https://e.lanbook.com/
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[Iporpamma mucuuruinasl Puznyeckasi XuMusi cocrtasieHa B coorBerctBuu ¢ ®I'OC BO no
HarnpasieHuto noarotoBku 44.03.05 Ilemarornueckoe o6pazoBanue (¢ AByMs MPOPUIAMHU ITOATOTOB-
kn) (ypoBeHb OakanaBpuara) (mpuka3 Munoopuayku Poccun ot 22.02.2018r. Nel125)

ABTOpP(BI):
KaHJUJaT XUMUYECKUX HayK, Keneznosa T.A.
JOLIEHT

PenienseHT (b1):
KaHJUJaT MelarorM4ecKuX HayK, TOLEHT Omnapuna C.A.

Kadenpa 6uonoruu, reorpaduu 1 XUMUH
3aB. kadenpoii, 1.0H., TOIECHT Henocexo O.U.
[Iporpamma oo0peHa Ha 3aceaHuu MeToaudeckor komuccuu ot 24.05.2023 roga, mpoTtokost Ne 5

[Ipencenarens MK @dakynpTeTa €CTEeCTBEHHBIX U MATEMAaTUYECKUX HAYK
K.ILH., JOIICHT Bonomun A.M.

I1.6. a) COI'JTACOBAHO:

3aBeayronuii OudINOTEKOM ®denoceeBa T.A.
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