MMNHOBPHAYKN POCCUA
®EANEPANBHOE FOCYOAPCTBEHHOE BIOIXXETHOE OEPA30BATEJNIbHOE YYPEXAEHUE BbICLUEIO
OBPA30OBAHUA

«BOPOHEXXCKWUN rOCYOAPCTBEHHbIA YHUBEPCUTET»
(Preoy BO «BI'Y»)

YTBEPXOAKO

3aBegyowmm kaceapon
o011eli 1 HeOpraHWYECKOH XUMUHU
(HaumeHosaHue kaghedpbl, omeeyvaroweli 3a peanu3dauyuro OUCYUUNIUHbI)

* 4 npo¢. Cemenon B. H.
Z e // (nmodnucsk, pacwughposka noodnucu)

17.05.2023 r.

PABOYASA MPOrPAMMA YYEBEHOW ANCLUUNNUHBI
b1.B./IB.03.01 Tepmoannamuka retepoda3HbIX paBHOBECUI

(k00 u HaumeHoeaHue OuCYUNIUHbI 8 COOMEemMcmauuU ¢ y4ebHbIM nI1aHoMm)

1. Koa n HaumeHoBaHWe HanpaBneHUsi NOAroToBKM/cneunanbLHOCTH:
04.05.01 — dyanaMenTalIbHAS U IPUKIATHAS XUMUS

2. Mpodmnb nogroroBkM/cneymnann3auma:

3.KBanudukaums (cteneHb) BbINYCKHUKA: CHETHATHCT

4.®dopma obyyeHus: OuHas

5.Kacbeapa, oTBevarllas 3a peanusauuio QUCLUUNIUHbI:  00IIel 1 HEOPraHMIECKONH XHUMHUH
6.CocTaBuTENM NpOrpamMmbi: HaymoB Anekcanap Bragumuposuy, K. X. H.

(OUO, yyeHasi cmeneHb, yHeHoe 38aHUE)
7.PekomeHaoBaHa:

HMC xumudeckoro dakymnprera 25.04.2023, mpotokoin Ne 4

(HaumeHogaHue pekomMeHAyowel cmpykmypbl, dama, HoMep MPoOMoKosa)

(ommemku o MpodneHuU 8HOCAMCS 8PYYHYIO)

8. YuebOHbIn rop: 2025/2026 Cemectp(bl): 5



9.llenn 1 3apgayum y4e6HON AUCLUNIIUHDI:

OCBEILIEHUE COBPEMEHHOT'O COCTOSIHUSI TEOPUU T€TEPOrEHHBIX PABHOBECUM U YUEHUS O
JirarpaMMax COCTOSTHUM.

10. MecTo y4yebHOM gncumunnuHbl B cTpykType OOI:
C1.B./IB.3 — BapuatuBHas 4acTh, IUCIHUILUIUHBI TIO BBIOODY.

TpeboBaHMA K BXOAHbIM 3HAHUAM:

3HaHKE 00IIeH M XMMUYECKON TEPMOIUHAMUKY B 00beMe, IPETyCMOTPEHHO! POrpaMMaMu
1o (pU3NYECKON XUMHH; 3HAHUE TMHEHHOU anreOpbl, BEKTOPHO ainreOpsl U
mddepenmanbHON TeOMETPHH, aHAIN3A U YJIEMEHTOB TEOPHH (DYHKIUH,
muddepeHmanbHEIX ypaBHEHUH B 00beMe, IPeyCMOTPEHHOM ITPOTrpaMMoi Kypca «Bricias
MaTeMaTHKa.

11. MnaHupyembie pe3ynbTaTbl 00y4eHMA Mo gucumnnmHe/Moaynio (3HaHus,
YMeHuUs1, HaBbIKK), COOTHECEHHbIE C NNaHUpyeMbiMU pe3yribTaTaMn OCBOEHUA
obpasoBaTenbHOW NporpaMmmbl (KOMNETEHUUSAMU BbINMYCKHUKOB):

KomneTteHuuns

Kog

HasBaHue

MnaHupyeMble pesynbTaTbl 00y4eHus

[1K-1

CriocobeH
TpOJIb
[COMIIOHEHTOB U
PO AYKIMH
Ha3HAYCHMUSI, [IPO-
BOJUTH NIACIIOPTH-
BalliI0 XUMUYECKON IPOAYKIIUU

OCYIIECTBISITH  KOH-
Ka4yecTBa CBIPBS,
BBIITyCKaeMoMu
XUMHYECKOTO

BHATb: OCHOBBI METOA0OB KAYCCTBCHHOT'O U XMMHUYCCKOI'O aHaJInu3a

YMETb: [IPOBOJUTH HAa IIPAKTUKE pa60Ty 110 aHAJIN3Yy MaTCpruaJIOB

BJAaJA€Th: HABBIKaMH 06pa6OTKI/I MOJIYYCHHBIX JaHHBIX U
COCTaBJICHUA OTUYCTOB O HpO,Z[eJIaHHOI\/’I pa60Te;

[1K-2

CriocoOeH BEIOMpaTh TEXHUUECKUE
CPE/ICTBA M METOJbI HCIBITAHUHN
0OBEKTOB Heopra-HU4IeCKOu
X MU U1 petieHus
TEXHOJIOTMYECKUX 3a1ad4,
[10CTaBICHHbIX CIIELIMAIIACTOM
00JIee BHICOKOH KBAITH()UKAIIH

BHATb: CPEICTBA U METOMbI
MCTIBITAHUI 00BbEKTOB HEOPraHMUECKON XUMUU

YME€Tb: TOTOBUTH DJICMECHTBI
NTOKYMCHTAIWUH, MNPOCKTHI IINIAHOB U IIPOrpaMm

BJIA/1€Th: HaBbIKaMH

M CCJICIOBaHUAA,
HaBbIKaMU BCACHW JOMCHTAIN

IJIaHUPOBAHUA OTJACJIbHBIC craanun

I1K-3

CnocoOHOCTh TPUMEHSITh
OCHOBHBIE

€CTECTBEHHOHAYYHBIEC 3aKOHBI
pu 00CYXKICHUH MOTYICHHBIX
pe3yIbTaToB

BHATb: CYIIHOCTH YYCHHUA O MECPUOANYHOCTH U €TI0 POJIb B MMPOTHO3UPOBAHUN
CBOMCTB XMMHYECKHUX 3JIEMEHTOB U COC}II/IHCHHI\/'I; KBAaHTOBO-XUMHWYECCKOEC
CTPOCHHUE aTOMOB, MOJIEKYJT H XUMHUYECKON CBA3HU, OCHOBHBIC
TCPMOXUMHUYCCKHUE U KWHETHYCCKUE 3aKOHOMEPHOCTH MMPOTEKAHNUA XUMHUICCKUX
peaKIuii

yMeTb:  I[POTHO3UPOBATH M ONKUCHIBATH CBOICTBA BEIIECTB HAa OCHOBE
BAKOHOMEpHOCTEW,  BbITeKarommx w3  Ilepuoaguueckoro  3akoHa U
[lepuoamueckoid cHCTEMBI 371eMEHTOB. OOBSICHATH MPHPOLY XUMHUYECKOH
CBSI3U, ONMUPASICh HA 3JIEKTPOHHOE CTPOEHUE AaTOMOB M MOJIEKYJT

BJ1a/1€Th: OCHOBHBIMU XUMUYECKUMH

TCOPUAMHU, 3aKOHAMH, KOHOCTINUAMHU O CTPOCHUUN U peaKHHOHHOﬁ

CIIOCOOHOCTH BELIECTB




12. O6bem aMcuMNNnHbI B 3a4eTHbIX eAuHULLax/yYac (s coomeemcmauu ¢ y4ebHbIM MAaHOM) —

2/72
dopma NpoMeXXyTOHYHOM aTTeCTaUMUMU (sauem/sk3ameH) — 3a4eT
13. Buabl y4ue6HoOM paboTbl
TpynoemMKkocTb
Bug y4ebHon paboTbl B Mo cemecTpam
cero
5 cemecTp 6 cemecTp
AyOUTOPHbIE 3aHATUA 50 50
nekuumn 16 16
npaxkTn4eckmne 34 34
nabopartopHble
CamocTodarenbHas paboTa 22 22

dopMa NpoMeXyToOYHON aTTecTaumm
(3a4em — 0 yac / 3k3aMeH — __4ac)

3a4€cT

NToro:

72

13.1. CopepxaHue gUCLUNIIUHbI

Ne HanmeHoBaHve pasgena
n/n VCLMANMNHB Cop,ep»(aHme pasgena ancunniinHbl
1. Nlekumn
1.1 | Beenenue IlonsaTtue TepmoaguHaMuUeCcKOl cucTeMbl. [IOHATHE COCTOSHUS CUCTEMBL.
TepMoanHaAMHUECKHE CTETIEHH CBOOOIBI
ANUTHBHOCTB Ioctynar anauTUBHOCTH. IHTEHCHBHBIE U SKCTEHCUBHBIE BEITMYUHBL.
1.2 | TepMOTUHAMUYECKUAX CUCTEM U Teopema 0 TUHEHHO# OTHOPOTHOCTH XAPAKTEPUCTUICCKUX (PYHKITHIA.
ypaBHenus ['u66ca—/{rorema Vpapaenus ['nd6ca—/Irorema. Teopema 00 HHTEHCUBHOCTH 000OIICHHBIX
cw. O600IIEHHBIE CUIIBI KaK CHCTEMAa 3aBUCUMBIX (DYHKITHIHA
INonsaTne komnoHeHTa. XuMudeckuil noteHnuan. OCHOBAHUS CTEXHOMETPHUH.
CucTeMbl ¢ IEpeMEHHBIM YHCIIOM
1.3 | wactun. I'oMoreHHOE paBHOBECHE He3zaBucumbie komnoHeHTH. HeoOxoqumoe ycioBue paBHOBECHS. 3aKOH
I'ynsa6epra n Baare. JlocTaTouHOE YCIOBHE PABHOBECHS. Y CTOMYNBOCTH
ba3uc He3aBrcHMBIX KOMIOHEHTOB. [IpocTpaHCcTBO cocTaBOB. Anmapar
14 | Mapumansusie vonsprbic GyHxiun NapuualbHbIX MONAPHBIX ¢ysaxmuid. OnpeneneHue NapuyuatbHBIX MOJISIPHBIX
¢dynaxuuit o JIstoucy. [IpencraBnenne XMMUYIECKOTO MMOTEHIHATIA.
HekoTopble KOHKpETHBIE IPEACTABICHHUS
HeoOxonumble yciioBus TeTeporeHHOro paBHoBecHs. [lonstue dasbl 1o
I'u66cy. CTpyKTypa COCTOSIHUI TeTepOreHHOM cucTeMbl. [loHsaTHe a3kl mo
Ban-nep-Baanscy—CropoHkuHY, ypaBHeHHE (pas3bl. Y CTOHYNBOCTH
1.5 | I'ereporenHoe paBHOBecHe cocrostHuH. COCYIIIECTBYIOINE COCTOSIHUA. PaBHOBECHE B OKPECTHOCTH
YHCTOTO KOMITOHEHTA. 3aj1a4a JIOKaJIbHOH (OPMYJIHUPOBKU
TEPMOAMHAMHUYECKHUX YPaBHEHHH /I COCYIIECTBYIOIINX COCTOSIHUH.
VYpasuenune CtoponknHa—Ban-nep-Baansca
Tomonornueckue CTPyKTYpHI COCYIIeCTBOBaHUSA (a3, cTpoeHHe Gha30BOH
nuarpammsl. [Ipencrasiennst Kypnakosa. [IpaBwito ¢a3 ['u66ca n reopema
[Mrorema. CyiiecTBOBaHHE M COCYNIECTBOBaHUE (ha3 B OJIHOKOMIIOHEHTHOM
1.6 | YueHue o nuarpammax COCTOSTHUH cucreme. CylecTBOBaHNE U cocyliecTBoBaHue (pa3 B OMHApHOU cucTeMe ¢
HEOTrpaHUUYEHHOM pacTBOPUMOCTBIO. [IpMHIIMIIBI TOCTPOEHUS NPOEKIUI U
cedeHui p-T-X-IuarpaMM ABYXKOMIOHEHTHBIX cHCcTeM. CHCTEMEI ¢
paccioeHneM B TBepAoM. CHCTEMA ¢ KOHTPYIHTHBIM COEIUHEHUEM
2. NpakTn4yeckne 3aHATUA
ANUTUBHOCTD BrIBOJ XapaKkTepUCTUUECKUX COOTHOLLICHUH
2.2 | TepMOIMHAMHYECKUX CHCTEM H
ypaBHeHus [ m6oca—/lrorema
CucrteMsl ¢ NEPEMEHHBIM YHCIOM Pemenue npsiMoil 3ajaun paBHOBeCHUS ATl paCTBOPOB
2.3 | gactun. 'omorenHoe paBHOBeCHE
Pabota ¢ npocTpaHCTBOM COCTaBOB JBYX- M TPEXKOMITIOHEHTHBIX CHCTEM.
2.4 | IMapunanbHbIe MOJISIPHBIE QYHKIHMK | BerunciieHne napuuaabHBIX MOJSIPHBIX (DYHKIMH 1O SKCIIEPUMEHTAIBHBIM




TaHHBIM

Brruucienue muHUM rnapa, JIMHUK JIMKBUYCa U Corayca B

2.5 | T'ereporeHHoe paBHOBECHE
JIBYXKOMITOHCHTHBIX CUCTEMaX

2.6 | YdeHune o quarpammax COCTOSTHUI [TocTopoHHKE U YTEHUE AUATPAMM COCTOSHUN JBYXKOMITOHEHTHBIX CHCTEM

3. llTabopaTopHble paboThbl

13.2. Tembl (pa3genbl) AUCLUUNITUHBI U BUAbI 3aHATUMX

Ne | HaumeHoBaHwe Tembl (pasgena) Buae! saHATAl (1acos)
n/n VCLAMMUHBI TNekunm I'lpakTnyec- JlabopaTtop- CamocTo4T. Bcero
Kne Hble paboTa
1 BBenenue 2 2 4
AJITUTUBHOCTD
2 TEPMOJIMHAMUYECKHUX CHCTEM U 2 4 4 10
ypaBHeHus [ mo6oca—/lrorema
3 CHCTEMBI ¢ TIEPEMEHHBIM YUCIIOM 2 6 4 12
yacTull. |'oMOreHHoe paBHOBECHE
4 | IapunansHble MOJAPHBIE GYHKIHA 4 6 4 14
5 | I'ereporennoe paBHOBecHe 2 8 4 14
6 Y4eHue o tuarpaMMax COCTOSTHUH 4 10 4 18
UTtoro: 16 34 22 72

14. MeToan4yeckue ykasaHus ans oby4yarowmxcs N0 0OCBOEHUIO AUCLIUNIIUHDbI
(pexomeHOauuu 0by4arouUMCS Mo 0C8OEHUK UCUUNIUHBI: paboma ¢ KOHCreKkmamu ekyud,
npeseHMayUoHHbIM MamepuasioM, 8bloHEHUE npakmuyeckux 3adaHutli, mecmos, 3a0aHuli

mekyujeli ammecmauuu u m.o.)

TepMoauHAMUKa reTepOreHHbIX PaBHOBECHH ABIISETCSA OJHUM U3 3JIEMEHTOB TEOPETUUECKOM Oa3bl
XUMHH TBEPAOTO TENNA U XMMHUHU MOJIYNIPOBOJHUKOB. Kypc TEpMOAMHAMUKY F€TEPOT€HHBIX
PaBHOBECHI COCTABIISIET OJIMH U3 MIPEIMETOB CIIEHUATN3aUU CTYICHTOB B 001aCTH XUMHUECKHUX
Hayk. MeTroinyeckue MaTepuasbl, TOCTYIIHbIE B JIOKAJIbHOM ceTu YHHUBepcuTeTa (CaiT
O6MOIMOTEKH ), BKIIIOYAIOT B ce0sl CielyIolie TUIIbl MaTepPHAJIOB: YUeOHUKH, ydeOHbIe TOco0us,
METOIMYECKHE YKa3aHUsI sl CTY/IEHTOB, B KOTOPBIX M3y4aeMblil MaTepual MpeICTaBJeH B
CUCTEMATHU3UPOBAHHOM U CTPYKTYPUPOBAHHOM BHJIE, U KOTOPBIE BKIIOYAIOT B ce0s1 HEOOXOIMMBIE
TaOJIMUIIBI, CXEMbI U MaTepHaJIbl IPE3eHTAalUH, C OIIOPOIl Ha KOTOpPbIE TPOBOIUTCS Ay TUTOPHAs
pabora. Takxe B JOKaJIbHON CETH pa3MeIIeHbl METOAMUECKUE YKa3aHUs [T IPEroiaBaTens 1
yKa3zaHud Juis caMonpoBepku. Ha mpoTskeHun Kypca CTyA€HThI 10 MHUIIMATHBE JEKTopa
00CyX/1al0T B ayAUTOPUH HanboJiee CII0KHBIE BOTIPOCHI U IETANIN Kypca.

15. NepeyeHb OCHOBHOW U AONOJIHUTENILHOWN NUTEpPaTypbl, PECYPCOB

MHTEepPHeT, He06X0AMMBIX OJIsl OCBOEHUS AUCLUNINMUHDI

(cnucok numepamypel oghopmssemces 8 coomeememeuu ¢ mpebosaHuamu OCT u ucnonb3yemcs
obuwas ckeosHasi Hymepauus 01151 ecex 8Ud08 UCMOYHUKO8)

a) OCHOBHasa nuteparypa:

Ne n/n NCcTOYHUK

1 CroponknH A. B. Tepmoguaamuka rereporenssix cuctem. Y. 1, 2 / A. B. Croponkun. — JI. : 3n-Bo JIeHuHrp.
yH-Ta, 1967.

2 I'nazoB B. M. Xumuueckas TepMoanHaMuKa 1 ¢a3oBble papHOBecHs / B. M. I'mazos, JI.M. ITanoBa. — M. :
Mertamnyprus, 1988.

3 3aomanoB B. II. P-T-X muarpammMel iByxkoMnoHeHTHbIX cucteM / B. I1. 3nmomanoB. — M. : U3x-Bo Mock. yH-Ta,
1980.

4 Boponun I'. ®@. OcHoBsl TepmorHamMuku / I'. @. Boponun. — M. : M3n-Bo Mock. yH-Ta, 1987.

5 ITerpos JI. A. [IBoiinbie u Tpoiinble cuctemsl / 1. A. Tletpos. — M. : Meramnyprus, 1980.

6) JoNoNHWUTENbHAs NUTepaTypa:

[ Nen/n | NCTOYHMK




3omMmepdenna A. TepmonnHamuka U cratuctTuaeckas pusuka / A. 3ommepdensa. — M. : U3a-Bo HHOCTP. JIUT.,

! 1955.

2 JleontoBuu M. A. Beenenue B repmoguHamMuky / M. A. Jleortosud. — M., JI. : TUTTJI, 1952,

3 Ioaropak O. M. TepmoanHamuka B pusmdeckoit xumun / O. M. TTontopak. — M. : Beic. mk., 1991.

4 Honne e T. Tepmonunamudeckas teopus cpoactsa. Kuura npunrmmnos / T. e Joune, I1. Ban Puccensbepr. —

M. : Meramnyprus, 1984.

5 JIptouc I'. H. Xumudeckas repmoaunamuka / I'. H. JIstonc, M. Pernamn. — JI. : OHTH, 1936.

6 I'uabaeopana . I'. PactBopumocTs HednekTponutoB / JI. I'. 'miapaedpann. — M. : TOHTH, 1938.

7 Barnep K. Tepmoamaamuka crmaBoB / K. Baraep. — M. : Metammyprusaar, 1957.
B) MHGOPMALIMOHHBIE 3NEKTPOHHO-06pasoBaTernbHble pecypchl (odulmnanbHble pecypchbl MHTEPHET) *
Ne n/n NCTOYHMK

1 lib.vsu.ru

2 http://www.elibrary.ru — Hay4nast anektpoHHasi 6HOIHOTEKa

3 http://www.en.edu.ru — EctecTBeHHOHAYYHBIH 00pa30BaTENbHbINA MOPTAI

* BHavane ykasbiBatoTca OBC, ¢ KoTopbiMu uMetoTcs gorosopa y BI'Y, 3aTemM OTKpbITbIE 3MIEKTPOHHO-
obpa3oBa-TerbHble pecypchl

16. MNepeyeHb y4eOHO-MeTOAQNYECKOrO ob6ecnevyeHns Ans caMoCToATeNbHOM paboTbl

(y4yebHo-memodudeckue pekomeHOayuu, nocobus, 3adaqyHuUKU, MemooOu4ecKue yKka3aHusi o
8bIMOJIHEHUIO MPAaKMU4YeCKUX (KOHMpPOibHbIX) pabom u 0p.)

Ne n/n

McTOYHMK

1

Ilynkrer 1 — 5 a), myHKTH 1 — 9 0)

17. UHdpopmMaLMOHHbIE TEXHONOIMMK, UCNOSb3yeMble ANs peanu3aumm yyeoHom
OUCLUMNIINHBbI, BKNOYasa NporpaMmmMHoe obecneyeHme 1 UHPOPMaLMOHHO-
crpaBoOYHble CUCTEMBI (MPU HEO6XOAMMOCTH)

lib.vsu.ru — Caiit 6ubimorexu BI'Y;

http://www.elibrary.ru — Hayunas snextpoHHas OHOInoTeKa;
http://www.en.edu.ru — EctecTBeHHOHaY4HBIIH 00pa30BaTEIbHBIN

opTan

18. MaTepuanbHO-TeXHUYeCKoe obecnevyeHne AUCLUNIUHDI:

(npu ucnonb3o8aHuu nabopamopHo20 0b6opydosaHusi yka3bieame MOJSHbIU epeveHb, rnpu
bonbwom Konnudecmee 06opydogaHUsT MOXHO 8biHecmu OaHHbIU pa3der 8 MpusioXeHUe K
paboyel npozpamme)

MynbsTuMeanitHOE 000pyI0BaHUE TSl YTEHUS JIEKIHA ¢ UCTIOIh30BAaHUEM JIEKTPOHHBIX
MpEe3EHTalNM.




19. PoHA OLLeHOYHbIX CPEeACTB:

19.1. NepeyeHb KOMNETEHLUN C yKa3aHMEM 3TanoB POPMUPOBAHUSA U NNAHUPYEMbIX

pe3ynbTaToOB OOy4eHuUs

SN1EKTPOHHOM

CTpOeHMe  aTOMOB,  MOJEKYA U

JTansl
[Inanupyemsle pe3ynbTaThbl (hopMHUPOBaHHS
Konu o0yueHus
(mokazarenu JOCTUKCHUS KOMIIETEHIUN dOC *
cozepKaHue 3aJaHHOTO YPOBHS
OCBOCHHS KOMIIETEHIIUH (pasnensl (TEMBI) (cpenctpa
KOMIETEHIINHT MOCPEACTBOM
(dbopMupOBaHHS 3HAHWH, YMEHUH, JACIIUTUIUHBI WU OIICHUBAHU )
(nnm ee gacTH) HaBBIKOB)
MOAYJIS U UX
HaMMeHOBaHMe)
TIK-1 Tembr 1-6 YCTHBIH OIpocC
Crioco0eH OCy-IIECTBISITh KOH-
TPOJTh KavyecTBa CBIPbS,
KOMIIOHEHTOB ¥ BBITYCKACMOMBHATE: OCHOBBI METO/IOB
PO TyKIIUH XMMHYECKOTOKaYeCTBEHHOIO u XUMHUUYECKOTO
Ha3Ha4YCHUA, IIPO- AHaJ113a
BOJAUTDH IMaCIOPTHU-
3aKo XUMUYECKON IPOIYKIIUH Tembr 1-6 YCTHBIH OIpOoC
yMeTh: TIPOBOJUTH Ha  MPAKTHKE
paboTy 10 aHANKM3y MaTEpPHUaIOB
BJIA/IETh: HAaBBIKaMK 00pabOTKH Temur 1-6 yCTHBI Ompoc
MOJYYEHHBIX JAHHBIX U COCTABICHUS
OTHYETOB O MPOJIeTaHHO# paboTe;
[K-2 BHATH: CPEICTBA U METOJIBI Tewmsr 1-6 YCTHBII onpoc
CnocobeH BbIOMpaTbjCIIBITAHNIT 0OBEKTOB HEOPraHUYECKOM
TeXHUYecKue XM U
CpescTBa M MeToZAbl UCMbITaHWUIA
06bEKTOB Heopra-H14YecKom
XMW Temsr 1-6 YCTHBIN OIpoc
nns peleHns Tex-
HONOTUYECKUX 33ay, YME€Tb: T'OTOBUTH DJICMCHTBI
noCTaBAeHHbIX ceuanucrom  [LOKYMEHTALHIH, — IPOCKTEL IUTAHOB 1
6o/1ee BbICKOM OKBaAnbUKaLnm (TPorpaMm
BJ1a/IeTh: HABBIKAMU ILJIAHUPOBAHHUS Temer 1-6 YCTHEIH ompoc
OT/IeIbHBIE CTaUH UCCIICOBAHNS;
HaBBbIKAMU BEACHUS JOMCHTAIIUN
IK-3 Tembr 1-6 YCTHBIH OIpoC
BnageHune 3HaHWAMM O COCTaBe,BHaTb: CYWHOCTb  Yy4YeHWUA O
cTpoeHun Z XUMUWYECKUX[TEPUOAMYHOCTM W €ero  ponb B
CBOVMCTBAX MPOCTbIX BelecTs WU[NPOrHO3MpPOBaHUU CBOMCTB
XUMUYECKUX COeAMHEHUN;XMMUYECKNX 3/1eMEHTOB "
MMeTb  npeacTaBneHne  objcoeaMHEHUI; KBAHTOBO-XMMUYECKOE




CTPOEHNN aTOMOB U MOJIEKYN, XMMUYECKOM CBA3U, OCHOBHbIe
3aKOHOMEPHOCTAX XUMUYECKUXTepmoxmmmnyeckme wu KUHETUYECKne
HPEBan.LEHMVI Bewecrts BAKOHOMEPHOCTU NPOTEeKaHUA

XMMUNYECKUX peakunm Tembr 1-6
YMeTb: NPOrHO3npoBaTb U ONUCbIBATb

YCTHBIH OIIPOC

CBOMCTBA  BeWeEeCTB Ha  OCHOBe
BaKOHOMEPHOCTE!, BbITEKAOWMUX U3
Nepunoanyeckoro 3aKOHa "
Mepvoanyeckon cMcTembl 31EMEHTOB.
O6bACHATL  MpUMpoAYy  XMMUYECKOM
CBA3KM, OMMPaACb HA 3/EKTPOHHOE
CTPOEHME aTOMOB U MOJIEKY

B1aAeTb: OCHOBHbIMW XMMUYECKUMM
TEOPUAMM, 3aKOHAMMU, KOHLLENUUAMMU
O CTPOEHWU U PeaKLMOHHOM

MpomexyTodHasa aTTecTaums KM

* B rpadpe «®OC» B 06A3aTENLHOM NOPSAKE NEPEUNCISIOTCS OLeHOYHbIE CpedCcTBa TeKyLlen u
NPOMEXYTOYHOWN aTTecTaumm.

19.2 OnncaHne KpUTEpMUEB U LLKanbl OLeHUBaHUA KOMNeTeHUUNn (pe3ynbTaTtoB 06y4YeHusn)

nNpy NPOMEXYTOYHON aTTecTauum

Jns1 olleHUBaHUs PE3YJIbTATOB 00yUYEHHUS Ha 3a4€Te UCIIONB3YIOTCA CICAYIOIINE MMOKa3aTeIn
(3YHs1 u3 19.1): B1agenne NOHATHIHBIM anmapaToM JaHHOW 00JIaCTH HAyKH (TEOPETUICCKUMHU
OCHOBaMHU JMCIUIUIMHBI), CIOCOOHOCTh HILTIOCTPUPOBATH OTBET NMpUMeEpamMu, haKTaMu, TaHHBIMU
HayYHbIX UCCIIEOBAaHUN, IPUMEHATh TEOPETUUECKNE 3HAHUS JJIsI PELICHUS TPAKTUYECKUX 3a/a4.
Jl1s o1leHUBaHMS pe3yIbTaTOB O0yUYEHUS Ha 3a4eTe UCMOJIb3yeTCs — 3a4TEHO, HE 3aU4TEHO

YpoBeHb
KpuTepumn oueHnBaHNst KOMNETEHLNIA cchopMMpOBaAHHOCTH LLikana oueHok
KOMMNEeTEeHLNN
3HaHNEe OCHOBHBIX d)aKTOB, COBOKYIIHOCTB KOTOPBIX Oa€T
OTBET Ha 3aYETHBIN BOIPOC, C 10KA3aTCIbCTBOM TEOPEM,
BBIBOJIOM ypaBHeHI/Iﬁ 1 T.II. U YMCHHUE WIITIOCTPUPOBATHL 3TU HOpOFOBLIﬁ YPOBEHb 3a4YmeHo
(I)aKTBI InpuMepamu. OTtBer COOTBETCTBYCT NNEPCUNCIICHHBIM
IIOKa3aTeJIsiM
KomnieTeHn He 0CBOSHBI He 3aumeHno

19.3. TUnoBble KOHTPONbHbIE 3aAaHUA UITN UHbIE MaTepualbl, HeO6XoAUMbIE ANSA OLEeHKU
3HaHWW, YMEHWUI, HABbIKOB U (UNK) onbiTa AEATENbLHOCTU, XapaKkTepu3ylowwme aTanbl
¢hopmMupoBaHMA KOMNETEHLUN B NpoLiecce 0OCBOeHUsI 06pa3oBaTesibHOM NPOorpaMmmsbl

19.3.1 NepeyeHb BONPOCOB K 3a4eTy:

1. Tepmonunamuaeckasi cuctema. CocTostHuE CUCTEMBI. TepMOIMHAMUYECKHUE CTCTICHH

cB0001b1. CHCTEMBI C IEpeMEeHHBIM YuciioM yacTull. Kommonent. HezaBucumsie

KOMIIOHEHTHI.

2. ®a3za. [lonsarue dazbl ['n66ca. [lonstue dasbl mo Ban-nep-Baanbcy, ypaBHeHue (a3bl.

3. [octynar agautuBHOCTU. IHTEHCUBHBIE U YKCTEHCUBHBIC BETHUNHBI.

HeanauTuBHOCTE IpaBUTHPYIOLIUX U 3aPSIKEHHBIX CUCTEM.

4. TeopeMa 0 JTMHEHHON OJJHOPOJHOCTHU XapaKTepucTHUecKuX GpyHKui. YpaBuenus [ m66ca—
Hrorema.

5. Teopema 06 HHTEHCUBHOCTU 0000IIeHHBIX cHil. OOOOIIEHHBIE CHITBI KaK CUCTEMA

3aBUCHUMBIX ()YHKIIUH.

6. HeoOxommMmoe yciioBue romoreHHoro pasHoBecus. @opmanmsm Jle Jlonae. Jocratounoe
YCIIOBHE PABHOBECHS. Y CTOUYUBOCTD.

cnocobHocTH BelLecTs Temsbr 1-6 YCTHBIN OMpoc




7. Xummuaeckoe cpojactro 1o Jle Jlonae. 3akon ['ynpaoepra—Baare.

8. 3aBHCHMOCTB CPOJICTBA OT TEMIIEPATYPhI U JABIICHUS, U300aphl U n3oTepmbl Bant-I'odda.
[Tpuniun Jle arense—bpayna.
9. Anmapar napuuanbHbIX MOJSpHBIX pyHKUMN. Dopmanu3m cMecelt nieanbHbIX ra30B.
N neanbHble pacTBOPBL.
10. Heuneanbueie pactBopbl. @opmanusm JIbtonca, n3osirounsie pynkuunu Cketuapa.
11. CranmapTHbIe COCTOSIHUS U HJI€abHBIE CUCTEMBI CpaBHEHH. DYHKITMH CMEIICHHUS.
12. Perynspusie pactBopsl. [lonnHoMuansHoe npenctasienue Mapryneca. [Ipencrasienue
Ban-Jlaapa.
13. HeoOxoaumbIe yCIIOBUS T€TEPOTEHHOTO PABHOBECHS.
14. CymecTByomiye 1 COCyIIECTBYIOIINE COCTOSTHUS, 00Illee U YacTHOE ypaBHeHus (a3bl o Ban-
nep-Baanscy—CTopoHKHHY.
15. CpoactBo kommnoHeHTa k (aze. PaBHoBecus BOJIM3HM YUCTOrO KOMIIOHEHTa. Y paBHeHus penepa
u
Ban-Jlaapa.
16. 3amaya oKabHOM HOPMYTHPOBKY TEPMOAMHAMUYECKUX YPAaBHEHHH 115
COCYIIECTBYIOIIMX COCTOSIHUI. Y paBHeHUEe Ban-nep-Baanbca.
17. IlpaBuno ¢a3 I'n66ca u npaBuio Jrorema.
18. bunapHas cucrema ¢ HEOrpaHUYEHHOU PACTBOPUMOCTBIO.
19. Cucremsl ¢ paccioeHHEM B TBEPIOM. DB- U IEPUTCKTHUECKUE CUCTEMBI.
20. Cucrtema ¢ KOHTPYIHTHBIM COEIMHEHUEM, P- | -X-AHarpaMma COCTOSHUH.

19.4. MeToguyeckne matepuansl, onpegensirowme npoueanypbl OLleHUBaHUS 3HAHUN, YMEHUN, HABbLIKOB
v (Mnn) onbiTa AEeATENILHOCTU, XapaKTepM3yLWUX 3Tanbl GOpMMPOBaHUS KOMMNETEHLUA

Orenka 3HaHUN, YMEHUH U HaBBIKOB, XapaKTePHU3YIOIas 3Tarbl JOPMUPOBAHUS KOMIIETEHIIHUA B
paMKax M3y4eHUsl JUCUUILIMHBI OCYIIECTBIIAECTCS B XOJE TEKYILEH U IPOMEXYTOUHON aTTECTAlUH.
Tekyiast arTectauusi TPOBOAUTCSA B COOTBETCTBUM C [10JI0)KeHHEM O TEKYLIEH aTTeCTallun
o0yJaromuxcs mo mporpaMmmam BBICIIET0 00pa3oBaHus BOpoHEKCKOro rocyaapcTBEHHOTO
yHHBEpcUTeTa. TeKyIlias arTecTaius MpoBOIUTCS B popme: YCTHOTO ompoca ((hpoHTambHas

Oecena). Kpurepuu ornieHMBaHUs MPUBE/ICHBI BBIIIIE.

IIpomesxyTouHast arTecTanys IPOBOJUTCS B COOTBETCTBUU C [Ios0keHrEM 0 MPOMEKYTOUHOU
aTTecTanMy o0yJaroImuxcs o mporpaMmam Beicuiero oopasoBanusi. KontponsHo-
U3MEpUTENIbHBIE MaTepHaJIbl IPOMEKYTOUHON aTTECTAllMU BKJIIOYAOT B CE0s1 TEOPETHUECKHUE
BOIIPOCBHI, TIO3BOJISIOLIME OLICHUTh YPOBEHD IIOJIYYEHHBIX 3HAHUM U IPAKTUYECKOE 3a1aHHUE,
MO3BOJISIOIIEE OLEHUTh CTEeNeHb C(POPMUPOBAHHOCTH YMEHUHN 1 HAaBBIKOB.

HpI/I OICHUBAHWHU UCIOJB3YIOTCA KaUCCTBCHHLIC IKAJIbl OLICHOK. KpI/ITCpI/II/I OLCHUBAHUWA IMTPUBCACHDBL
BBIIIIC.



