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1. Lean ocBoeHNS TUCHHUILINHBI

[enamMu 0CBOEHUS TUCUUIUINHBI « PU3UYECKAS] XUMUS» SBIISIOTCSA:

1. Bosnee riybokoe M3ydeHue Kypca puU3nuecKol XUMHUH B CBETE€ COBPEMEHHBIX
JOCTHKEHUM, TOCTUTHYTHIX B ATOM 00JIaCTH XUMUYECKON HAYKH.

2. OcBOEHME OCHOBHBIX 3aKOHOB XMMHUYECKOU TEPMOJMHAMUKH, KUHETHUKH M
AIEKTPOXUMUMU.

3. H3ydeHme OCHOBHBIX 3aKOHOMEPHOCTEH M YIUIyOJCHHE HAyYHBIX
MIPEICTABIICHUIA O TIPOBEICHUN MCCIICIOBAHUIN U COBPEMEHHBIX JOCTIKCHUN B 00J1aCTH
(bU3UYECKON XUMUM.

2. MecTO IMCHUILIMHBI B CTPYKTYpPe MPOrpaMMbl aCIHPAHTYPbI

HucrumnHa «®Puszndeckass XUMHS» SBISIETCS 00s3aTENbHON AUCITUTUTMHON
00pa30BaTeIbLHOTO KOMIIOHEHTa OJioka «/lucuurmuael (MOIynn)» y4eOHOro IuIaHa
Hay4dHOU cnienrainbHoCTH 1.4.4 « Du3udecKast XUMUs».

3. TpeOoBaHusi K pe3yjbTaTaM OCBOeHHMS JAUCHUILIMHBbI «DuU3nvecKkas
XUMUSD)

B xonme ocBoenus mucuumuinHbel «Duszndeckas Xumus» HWIET JajJbHEUIIEe
dhopMupOBaHUE PJIEMEHTOB (3HAHUM, YMEHUI, HABBIKOB U (WJIM) OTIBITA IS TEILHOCTH)
acIMpaHTa:

CITOCOOHOCTh K CAMOCTOSATEIbHOMY O0YUE€HHUIO HOBBIM METOJIaM HUCCIICIOBAHMS,

CIIOCOOHOCTh K TOHMMAaHUIO OCHOBHBIX MPOOJIEM B CBOEH PEIMETHOM 00J1acTH,
BBIOOPY METOJIOB U CPEACTB UX PEIICHUS;

CIIOCOOHOCTh CaMOCTOSATENILHO MPUOOPETaTh U MCIOJIB30BATh B MPAKTUYECKOM
JIeSTeIbHOCTH HOBBIE 3HAHMSI M YMEHHs, B TOM YHUCJIE B HOBBIX O0JIACTAX 3HAHUIA,
HETMOCPE/ICTBEHHO HE CBA3AHHBIX CO CPEepoi CBOMX UCCIEIOBaAHUI;

CIIOCOOHOCTh aHAM3UPOBATH COCTOSIHUE HAYYHO-TEXHUYECKOW TMPOOJIeMBI,
CUCTEMATU3UPOBaTh M 00001IaTh HAYYHO-TEXHUYECKYI0 HWH(OOpPMAIMI0 IO TeMe
HCCIICIOBAHUN;

CIIOCOOHOCTH OIICHMBATh HAYYHYIO 3HAUUMOCTb M TIEPCIIEKTUBBI MPUKIIATHOTO
UCIIOJIb30BaHUs PE3YJIbTaTOB UCCIIEI0OBaHUM.

B pe3ynbTaTe 0CBOCHUS TUCHUILUIMHBI ACTTUPAHT JTOJIKEH:

3HaTk:

COBPEMEHHBIC METOJIbI MCCIICIOBAHUS B TPEAMETHON o0jacTh (HU3NUYECKOM
XUMUH,

npeAMETHYI0 00J1acTh (PU3MYECKOM XMMHUU B COOTBETCTBUM C TACIOPTOM
Hay4HOH cnenuainbHOCTH 1.4.4 «Dusndeckas XuMus»;

OCHOBBI XUMUYECKOW TEPMOJUHAMUKN, KHHETUKHU U KaTaJIn3a,;

0COOCHHOCTH (pa30BOr0 COCTOSHUS U (DH3UKO-XUMHUYECKUX CBOMCTB BEIIECTB,

3aKOHOMEPHOCTH UX ONTUMHU3AINH JJIsl pa3pa0d0TKH (PU3NKO-XUMUYECKUX OCHOB
HaYKOEMKHUX XUMUYECKUX TEXHOJIOTHM.



YMeTh:

chopMyIUpOBaTh 3aa4d HAYYHOTO HKCCICIOBAaHUS B 0OJAacTH pa3paOdOTKH
(U3UKO-XUMHUUYECKIX OCHOB HAYKOEMKHX XUMHUYECKUX TEXHOJIOTHIA;

BBIOpAaTh HEOOXOAUMBIC METOJBI  WCCICNOBAaHUS W  OOOCHOBAaTH WX
MPUMEHUMOCTH JIJIS1 PEIICHUSI TIOCTABIICHHOM 3a71a4M B 00J1acTH (PU3NIECKON XUMUH,

000CHOBBIBATh HEOOXOIMMOCTb, aKTyaJTbHOCTD IMOCTaBJICHHOM
MCCJIEIOBATENLCKON 3a7jayil U pemiaTh €€ C MOMOIIBI0 COBPEMEHHBIX TEXHOJOTUN H
JOCTHKCHUM.

Braners:

OCHOBAaMH XHMHYCCKOW TEPMOJMHAMHKH, TCOPUU PACTBOPOB, (Ha30BBIX
PaBHOBECHIA, SJICKTPOXHUMHH, XHMHUYCCKOW KHHETHKH JIJIS1 IIPOBEACHUS HCCIICIOBAaHUI
B 001aCTH (PU3UYCCKOU XUMHUH,

CIIOCOOHOCTBIO K pa3paboTKe (PU3HKO-XMMHUYECKHMX OCHOB HAyKOEMKHUX
XAMHUYECKUX TEXHOJIOTHH.

4. Coaep:xanue 1M CHUIIHHBI

OO6mrast TPyAOEMKOCTh IHUCHUILINHBI «DU3UYecKas XUMHUS» COCTABISICT 3
3aueTHBIX eauHuIel (108 akan. yacos).

4.1. Pacnipenesienne 00beMa JUCHUILIMHBI 110 pa3enaM (TeMam), CEMecTpam,
BUJIaM y4eOHOH paboThl U (hopMamM KOHTPOJISL.

< O0beM (B akaj. vac.) @®opMBI TEKYIIIETO KOHTPOJIS
g e KonTakTHas paborta yCIIEBAEMOCTH
[&]
= § S (o BuaM y4eOHBIX = (no nedenam cemecmpa)
§ 2 3 g 3aHATUHN) CP é
< 3 % R o CP z ®dopMbI IPOMEIKYTOUHON
5 8 | JIK | TIP | mon 2 aTTecTaluu
= A PYK. (no cemecmpam)
1 4 1 4 2 2 2 YcrHOE cobeceoBanme
1 4 5 5 5 5 5 9 BBIHOJ'II;IeHI/Ie MIPAKTHYECKUX
3a1aHni
1 4 3 4 2 2 2 YcrHOE cobecenoBanue
1 4 4 6 2 2 5 9 BBIHOJ'II;IeHI/Ie MPAKTHYECKHUX
3a1aHni
2 4 5 4 2 2 2 YcrHOE cobecenoBanue
2 4 5 5 2 2 5 9 BI)IHOJ'II;IGHI/IC MTPAKTUICCKHIX
3aaHnil
3 4 7 4 2 2 2 VYcrHOoe cobecenoBanue
3 4 8 5 2 2 5 9 BBII'IOJ'II;IGHI/Ie MPAKTHYECKHUX
3a1aHuil
4 4 9 4 2 2 2 YcrHOE cobecenoBanme
4 4 10 6 2 2 5 9 BBII'IOJ'II;IGHI/Ie MPAKTHYECKHUX
3a1aHuil
4 4 11 4 2 2 2 YcrHOE cobecenoBanue
4 4 12 5 2 2 5 9 BI)IHOJ'II;IGHI/Ie MTPAKTUICCKHIX
3aaHnil
5 4 13 4 2 2 2 VYcrHOE cobecenoBanue




< O06mwem (B akaj. yac.) @DOopMBI TEKYIIETO KOHTPOJIS
s e KonTakTtHas paborta yCIIEBAEMOCTH
Q
= § 2 (o BugaM y4eOHBIX = (no nedensim cemecmpa)
é 2 g % 3QHATHUMN) CP é
< 3 E R o CP z DopMBI IPOMEIKYTOUHON
5 8 | JIK | IIP | nmon 2 aTTeCTalu
T A PYK. (no cemecmpam)
5 4 14 5 9 9 5| 9 BI)IHOJ'II:ICHI/IC MPAKTUYCCKUX
3aJaHui
6 4 15 4 2 2 2 YcrHOE cobecenoBanue
6 4 16 5 2 2 5| o BBIHOHI:IGHI/IG MIPAKTHYIECKHUX
3aJJaHul
6 4 17 4 2 2 2 YcrHOE cobecenoBanue
5 4 18 8 5 5 5| 4 BI)IHOJIEIGHI/IG MIPAKTHIECKHUX
3aJJaHui
Ho marepuanam 16 16 | Dx3ameHn
Kypca
Bcero B 4
108 | 36 | 18 | 18 0 36 | 36
cemecTpe:
Bcero: 108 | 36 | 18 | 18 0 36 | 36

4.2. HamMeHOBaHMeE U CO/lep:KaAHNE PA3/1eJ0B JUCHUIJINHbBI

Homep
TeMBbI

HaunmeHnoBanue TeMbl

Conep:kanue TeMbl

XuMu4decKas
TepMOJMHAMUKA.
Tepmoxumus

OcHOBHbIE TOHATHS M 3aKOHBl TE€pMOAUMHAMUKU. Poinb
TEPMOJMHAMMKN B XUMHUYECKOW TexHosoruu. Obnactu
WCCJIEOBAHUS W HAIPABICHUS pa3BUTUSA COBPEMEHHOU
TEPMOJUHAMUKH.

[TepBoe Hauano TepmoauHamMuku. Terora u padora. Bub
paboThbl. DYHKIUU COCTOSHHUS.

Bropoe Havamo TEpMOAMHAMHUKMU.
XapakTep BTOPOTO Hayaja. CaMonpoun3BoIBHO
IIPOTEKAIOIIME MPOLECCHl M YCIOBHS  PaBHOBECHS.
OHTponus Kak (PyHKIHSI COCTOSIHUS U €€ CBOUCTBA.

Tperbe Ha4a0 TEpMOAMHAMUKH. Bpruncienne
a0COJIIOTHON SHTPOIUM TBEP/BIX BELIECTB, )KUIKOCTEH,
ra3oB C y4€TOM TpeThero Hadaja. OcraTouHasi SHTPOIHSL.
OHeprus I'enpmrosnsia, SHEprus ['n66ca.
Xapakrepuctuueckne ¢ynkmun (U, H, A, G). IlonHbie
g epeHIab XapaKTepUCTHUUECKUX byHKIMH
(ypaBHenust Maccwe). CooTHoleHus: Makcpena.
Kpurepun HaIpaBJICHUS CaMOIIPOU3BOJIBHBIX
MPEBPAIICHUI B 3aKpPBITBIX CUCTeMax: MakcumaibHas
nojie3Has pabora.

Kputepun HanpaBieHus: caMOIPOU3BOIBHBIX
IIPEBPALLCHNUM B OTKPBITBIX CUCTEMaxX. XUMUYECKUU
MOTEHIUAI.

N300apa u u3orepma Bant-I'odda.

CraTiCTHYECKUI




Homep
TeMbI

HauMmenoBanue TeMbl

Conep:kanue TemMbl

®da30BEIC PaBHOBCCHUA

Tepmonunamuka  (asoBoro  paBHoBecusi. (OCHOBHBIC
MOHATUA. YCJIOBUSL PABHOBECUS T'€TEPOI€HHBIX CHCTEM.
[TpaBuno ¢a3 'n60ca.

da30Bo€ paBHOBECHE B OJHOKOMIIOHEHTHBIX CHCTEMAaX M
JMarpaMMbl UX COCTOSIHMSI. JMarpamMMbl COCTOSIHUSI CUCTEM
THUIIA BOJbI U TUNA OE€H30I1a, THIIA CEPHI.

dazoBble nepexoasl 1-ro pona. YpasHenue Kunamnelipona-
Knaysuyca. DHTponus ucnapenus u rnpasuwio TpyToHa.
da30Bble IEPEXO/IBI 2-TO poJa.

PaBHOBecus )xuIKkux U TBEPABIX Pa3 B OMHAPHOI CUCTEME.
MeTtoabl GU3UKO-XUMUYECKOTO aHaM3a. JlnarpaMmsl
IJIaBKOCTU U KpUBbIe oxJaxaeHus. [IpaBumno psryuara.
Paznuynble TUIBI AUAarpaMM IUIaBKOCTHU. J{uarpaMmbl
CHUCTEM C IPOCTOM IBTEKTUKOM. J[narpammsl cucrem ¢
00pa3oBaHUEM TBEPABIX PACTBOPOB. Y CIIOBUS 00pa30BaHUs
Pa3IMYHBIX TUIIOB AUArpPaMM CHUCTEM C TBEPABIMU
pactBopami. /luarpammel cuctem, 00pa3yromx
XUMUYECKHE COeTMHEHUs. JIUCTEeKTUKA U IEPUTEKTHKA.

PactBOpBI 251€KTpONUTOB

TepMoanHaMUKa pacTBOPOB 3JIEKTPOIUTOB. AKTUBHOCTb U
KO3(QQULIMEHT aKTUBHOCTH HOHOB, MX CpEIHUE HOHHBIE
3HA4YeHUs, OOIas AKTUBHOCTH OJIIEKTposuTa. I[IpUamHBI
OTKJIOHEHHUSI PAaCTBOPOB AIEKTPOJIUTOB OT HUACAIBHOCTH;
B3aMMOJICIICTBIE ~ MOHOB B  pacTBOpax  CHJIbHBIX
AJIEKTPOJINTOB, MOHHAasl CHJIa pPacTBOpa, €€ BIMSIHHME Ha
WOHHBI KOA(Q(ULMEHT aKTUBHOCTH, Teopus JleOas-
XIOKKes.

BiisiHre MOHHOM CHIIBI HA XMMUYECKOE PaBHOBECHUE B
pacTBOpax JIEKTPOJIUTOB. TepMoguHaAMKKa
AIIEKTPOXUMUYECKUX MPOIIECCOB.

VYpasuenue Hepucra. Pacuer 5/IC.

XUMHUYECKasi KUHETUKA

OcHOBHBIE IPUHIIUIIBI PACCMOTPEHMSI KHHETUKH CII0KHBIX
peaxuuii. [locnenoBarenbuble, napajlieibHbIE, LIETTHbIE
peakuuu.

Teopus aKTUBHBIX CTOJIKHOBEHMI. MOJENb 2JIEMEHTapHOTO
aKTa ¥ OCHOBHBIE MOJIOKEHUSI. BBIBOI KHHETHYECKOTO
ypaBHEHHsI OMMOJIEKYJISIpHON peakuuu, pru3nyeckuii
CMBICJI €ro napaMeTpoB. PU3HYECKHI CMBICT TAPAMETPOB
ypaBHEHUs AppeHHyca B paMKax TEOPUH aKTHUBHBIX
coynapenuii. Ctepudeckuii paxrop.

Teopus akTUBUPOBAHHOTO KOMILIeKca. Mozeib
aNeMeHTapHOro akTa. [IoHsaTHS mOBEpXHOCTH
MOTEHLIMAJIbHON YHEPTHH, KOOPIANHATBI PEAKIIIH,
aKTUBUPOBAHHOTr0 KoMIUIekca. [ToBepxHOCTH
MIOTEHIIMATIbHOU YHEPIUU.

OCHOBBI KBAHTOBOU
MEXaHHUKHN

OCHOBHBIE TOHATHS KBaHTOBOM Mexanuku. ®opmymna Jle-
bponns. Iloctynarsl kBaHTOBOM MexaHuku. [Ipocrenimue
CHCTEMBbI B KBAHTOBOM MEXAHHKE: YACTHIIA B




Homep

TeMLI HaumeHoBaHune TeMbI Conep:kanue TemMbl

MOTEHLNAIBHOM SILIUKE, TAPMOHUYECKUI OCLHUIIATOP.
Pemenne ypaBuenus lllpeaunrepa mus aroma BOmopoza.
KBanToBble uncia u ux gusndeckuii cMmpici. KBantoBanue
DHEPIrUH.

OHnepreruyeckas nuarpaMmma AO aToMma Boopoja.
OcHOBHOE U BO30Y’KJIEHHbIE COCTOSIHUS aTOMa BOJIOPO/a,
BBIPOXKIEHUE COCTOSIHUM.

Pemenue ypasuenus lllpeaunrepa 11 MHOTO3JIEKTPOH-
Hbix aromoB. Meton CCII. Meton Xaptpu-doka.

MeToapl pacCMOTPEHHS CTPOEHUS MOJIEKYJI B KBAHTOBOM
MexaHuke. Meros BaJIeHTHBIX CBA3ed. MeTox
MOJIEKYJIIPHBIX OpOuTaeil. DIeKTPOHHbIE COCTOSIHUS U
npubmnkenne MO JIKAO.Pewenue ypaBHeHMst
Ipenunrepa mig Ho™ B meroge MO JIKAO u ero
OCHOBHBIE PE3YyJIbTATHI.

JIByXaTOMHBIE TOMOSIEPHBIE MOJIEKYJIBI.

JIByXaTOMHBIE IeTepOsIEPHbIE MOJIEKYJIbI

Crtpoenue aToMOB U
MOJIEKYJT

4.3. JlabopaTopHbie padorsl (JIB)
Y4eOHBIM IJITAHOM HE MPEyCMOTPEHBI.

4.4. llpaktnueckue 3ansatus (I1P)

Ne | Homep Temsl N TpynoemkocTs
Temarnka NpakTUYECKUX 3aHIATHH

/Tl | JUCIUIUIMHBI (B akaj. yacax)
Tepmoxumus. Pacuer TETIOBBIX s dexToB

1 1 XMMHUYECKUX  peakuuid. YpaBHenue Kupxrooa. 4
AOCONIOTHAs DHHTPONUS M M3MEHEHUE DHHTPOIHH.
N300apa u u3orepma Bant-I'odda.
@azoBble  paBHOBecHsA. OJHOKOMIIOHEHTHbIE U

2 2 OuHapHble cucTeMbl. Tomosiorust (a3oBBIX JUArpamMm 2
cucreM. JlmarpamMmbl  IUIAaBKOCTH.  Jlmarpammsl
kuneHus. 3akonsl Konosanosa. 3akoH Payisi.

3 3 PactBops1 JJIEKTPOJIUTOB. KoadppunmenTs 2
akTuBHOCTH. YpaBHenue Hepucra. D/IC.
Xumuueckass KuHeTuka. OrnpeneneHre  MHopsiaKa

4 4 peakiuu, KOHCTaHTbl CKOPOCTH, YHEPTUU AKTHBALMU. 4
Pacuers! B pamkax mogeneit TAK u TAC.

5 5 OcCHOBBl ~ KBaHTOBOM  MEXAHUKH. VYpaBHeHue 5
[[Ipenunrepa. KBanTtoBsle yncna.
CrpoeHue aToMOB U MOJEKYJI. ATOMHBIE TEPMBI.

6 6 Metonest BC w MO JIKAO. JIByxaToMmHBIC 4
TOMOSIIEPHBIE U T€TEPOSIEPHBIE MOJIEKYJIBI.

Bceero: 18

5. Y4eOHo-MeTOAMYeCKOe olOecnedYeHHe IS CAMOCTOSTEJbHOH pPadoThI
00y4aKIMXCs M0 JUCUMILITIMHE



Bunasl camoctosTenbHOM paOOThl 00ydYaromerocsi, MOPsIIOK M CPOKH ee
BBITTOJIHCHUS :

MOATOTOBKA K JEKIUSM W TMPAKTUYECKUM 3aHATHSAM C UCIOJIb30BaHUEM
KOHCHEKTa JICKIHUM, MaTepuajoB MPAKTUYECKUX 3aHITUH M TPUBEICHHBIX HIXKE
(n 8.1 u 8.2) UCTOYHUKOB (B COOTBETCTBUU C PACIIUCAHUEM 3aHSITUN );

oopMIICHHE OTYETOB 1O BBIMOJHEHHBIM TPAKTUYCCKUM 3aJaHUSM H
TEOpEeTUYECKasi MOArOTOBKA K UX cade (B COOTBETCTBUU C PACIIMCAHUEM 3aHSATUN).

[lepeueHb BOMPOCOB JJIsl TIPOBEJICHUS TEKYIIIETO KOHTPOJS U MPOMEKYTOUHON
aTTECTallUM — B COOTBETCTBUU C TEMATHUKOMN JUCIIUTLIUHBI.

6. @OoHI OLEHOYHBLIX CPEACTB /AJs NPOBEJCHHUS TeKYLIero KOHTPOJS
YCIIEBAE€MOCTH M MPOMEKYTOYHOM ATTECTANNH 00YYAKINNXCS M0 TUCHUILIHHE

6.1. Onucanue moka3zaresieii 1 KpUTepreB OLEHUBAHUS 3HAHUMN, YMEHUN U
BJIQJICHUM Ha pa3IMYHBIX dTanax ux (OpMUPOBAHUS, ONMCAHUE IIIKAJ OLICHUBAS

6.1.1. Iloka3aTeJu W KPUTEPHUH OLEHUBAHMS, HCHOJb3yeMble HIKAJbI
OLICHUBAHUSA

IMoka3arenn Kpurepun CpencrBa HIkassl
OLICHUBAHUS OLICHUBAHMS OLICHUBAHMS OLICHUBAHMS
Texywuti KOHMPO®:
[TpaBUIIBHOCTH BBINOJIHEHHUS | BBIMOJIHEHUE YCTHBIX/IUChMEHHBIX
4eOHBIX 3aJJaHUI 3aJ]aHU, TECTUPOBAHUE
Ymenue Y ’ ’ p [xama 1
apryMEHTUPOBAHHOCTD
BBIBOJIOB IIpomesicymounas ammecmayusi:
9K3aMeH
Texywuii Konmpony:
BBHITIOJTHEHHE YCTHBIX/TTMCHbMEHHBIX
[IpaBUIBHOCTH U MOJIHOTA o
3a/IaHH, TECTUPOBAHUE
3Hanue OTBETOB, ITyOMHA [Mkana 1
MMOHUMAaHUs BOIIpoca
IIpomedsicymounas ammecmayusi:
9K3aMeH
Texywuu KOHMPOL:
O060CHOBaHHOCTD U BBITIOJIHEHHE MPAKTUYECKOTO
apryMEHTUPOBAHHOCTH 3a/1aHusl, TECTUPOBAHKE
Baanenue pry P o ’ p [xama 2
BBITIOJTHEHHSI Y4€OHOM
JIeATeTLHOCTH Ilpomedsicymounas ammecmayusi:
9K3aMEeH

6.1.2. Onucanue MIKaJ OLEHUBAHUS CTeNEeHH C(POPMUPOBAHHOCTHU 3HAHUIA,
YMEHUI U BJIaJICHU I
HlIkana 1. Ouenka chopMUPOBAHHOCTH 3HAHUM, YMEHUH M BJIaJICHUN

O6o3HaueHus ®opMyJIMpOBKa TPeOOBAHUIT
K cTeneHu cpOpMHUPOBAHHOCTH 3HAHMH, YMEHUI H
Hudp. Ouenka BJIJIeHU
3HAaThH YmMmerhb Biaagernb
. OtcyTtcTBUE OTtcyrcTBUE
1 HeynosnersopurensHo | OTCyTCTBUE 3HAHUN .
YMEHUH HABBIKOB




O6o3HaueHus ®opMyJIMpOBKa TpeOOBAHUIT
K cTeneHu ¢GpOpMHUPOBAHHOCTH 3HAHMA, YMEHUH U
Hudp. Orenka BJIaJIeHUI
3HaTh YmMmerh Baagern
YacTtuuHo
®parmeHTapHbIe ®parMeHTapHOe
2 HeynosnerBopurensHo OCBOEHHOE
3HAHUS MIPUMECHCHUE
YMCHHE
B nenom
B niesiom
OO6mme, HO HE YCIIEUIHOE, HO HE
YCIEIIHOE, HO HE
3 Y IOBIETBOPUTENBHO | CTPYKTYPHUPOBAHHBIE | CHCTEMaTHYECKH
CUCTEMaTUYECKOe
3HAHUS OCYILIECTBIISIEMOE
MIPUMEHCHUE
YMEHHE
B uenom
B nenom CIEIHOE, HO
CdopmupoBaHHbIe, " y ’
YCHENIHOE, HO coJieprKalee
HO COJIeprKaIlue
4 Xoporo coJieprKaliue OTJENbHbIE
OTJIeIbHBIC TIPOOEIIBI
OTJIEIbHbIE IpOOEIIbI
3HAHUS
npoOeIbl yMeHue MIPUMEHEHUE
HAaBBIKOB
YcnemHoe u
CdopmupoBaHHbIe
CdhopmupoBaHHOE | cCHCTEMATHYECKOE
5 OTnu4HO CHUCTEMAaTUYECKHE
yMEHHE MIPUMEHEHUE
3HAHUS
HAaBBIKOB

Hlkana 2. KoMmiekcHas OLIEHKa C(OPMUPOBAHHOCTH 3HAHUM, YMEHUH U
BJIaJCHUU

O6o3HaueHus ®opmypoBKa TpeOOBaAHMIA
Hudp. Onenka K cTeneHd choOpMUPOBAHHOCTH 3HAHUM, YMEHUH U
BJIAICHU I
1 HeynosnerBopurensHo | He nMeeT HeoOXOAMMBIX MpEACTaBIEHUI O IMPOBEPSIEMOM
MaTepuale
2 Y 10BIETBOPUTEIBHO 3HaTb Ha ypOBHE OPHEHTHPOBAHHUS, IPEICTaBICHUM.
WIH CyObeKT y4yeHHs] 3HAeT OCHOBHBIE NMPU3HAKH WJIM TEPMHHBI
HEYJIOBJIETBOPUTEIBHO | U3y4aeMOro DJIEMEHTA COJEP)KaHUSA, HUX OTHECEHHOCTb K
(no ycmompenuio OTpe/IeIEHHON HayKe, OTpacid WM OObEKTaM, Y3HAeT UX B
npenooasameis) TEKCTaX, H300paXEHUSX WM CXeMax U 3HaeT, K KaKuM
HMCTOYHUKAM HYXHO oOpaiarbes Juisi 0osee 1eTalbHOIo €ro
YCBOEHUS
3 Y 10BNETBOPUTEIBHO 3HaTh U yMETh Ha PenpoaAyKTHBHOM YypoBHE. CyObekT

YYEHUs  3HAET  M3YYEHHBIM  DJIEMEHT  COJEp)KaHus
PENPOAYKTUBHO: MPOU3BOJILHO BOCIPOU3BOJUT CBOU 3HAHUS
YCTHO, MMCbMEHHO WU B IEMOHCTPUPYEMBIX JEHCTBUSIX

4 Xopouio 3HaTh, YMETh, BJIAJIETh HA AHAJIMTHYECKOM ypOBHE. 3Has Ha
PENpPOAYKTUBHOM YPOBHE, YyKa3blBaTb HAa OCOOCHHOCTH H
B3aMMOCBSI3M H3YYEHHBIX OOBEKTOB, HAa HX JIOCTOMHCTBA,
OTpaHUYEHUS, HCTOPUI0O U TEPCHEKTUBBl Pa3BUTHUS U
0COOEHHOCTH JUIsl pa3HbIX 00BEKTOB YCBOCHHUS

5 OTinnyHO 3HaTh, yMETh, BIaJETh Ha CHCTEeMHOM YypoBHE. CyObekT
YYEHHUsl 3HAET M3YYEHHBIM 3JIEMEHT COJEp’KaHUs CHCTEMHO,




O603HaueHus ®opMyJIMpOBKa TPpeOOBAHUIT
Hudp. Ouenka K cTeneHd cGOPMUPOBAHHOCTH 3HAHUI, YMEHUH U
BJIA/IEHUH

MIPOU3BOJIFHO U J0Ka3aTebHO BOCIPOU3BOIUT CBOU 3HAHUS
YCTHO, NHUCBMCHHO WM B JACMOHCTPUPYCMBIX HGfICTBPI?IX,
YUUTHIBas U yKa3blBas CBSI3U M 3aBHCHUMOCTH MEXAYy 3TUM
AJIEMEHTOM M JIPYTMMM 3JEMEHTAMU COJEp)KaHUs ydeOHOU
JUCHUIUIMHBI, €ro 3HaYuMOCTh B COJEp)KaHUU ydeOHOU
JAUCHUITIIMHBI

6.2. TunoBbIe KOHTPOJILHBbIE 3aJaHUS UJIH HHbIEe MaTePHUaJIbl, HEOOXOUMBIE
JUISL OLICHKM 3HAHWM, YMEHWH, HaBBIKOB M (WJIM) OMbITa JEATEIbHOCTH,
XapaKTepU3yOMMX dTanbl GOpMHUPOBAHUS 3HAHUN, YMEHUIN U BIaJCHUI B Ipoliecce
OCBOEHHSI 00pa30BaTEIbHON TPOTPaAMMBI.

TunoBble BONPOCHI MW 3aJaHUA [JIA TeKylIero KOHTPoOJs (OLEHKa
c(hOpMUPOBAHHOCTU DSJIEMEHTOB (3HAHMM, YMEHUH, HAaBBIKOB) B paMKax TEKYILETO
KOHTPOJIS [0 TUCLUUILIMHE) MO pa3jeiaM JUCLMUILIAHbI

Ilpumepwt 6onpocoé no meme 1:

1. OCHOBHBIC TOHSITUS TEPMOJUHAMUKHU: H30JIUPOBAHHBIE U OTKPBITHIC
CUCTEMBI, PpPaBHOBECHbIE M HEPABHOBECHBIE CHUCTEMBI, TEPMOAMHAMUYECKUE
MIEPEMEHHBIE, TEMIIEPATYPA, UHTCHCUBHBIE U YKCTCHCUBHBIC IEPEMEHHBIE.

2. YpaBHeHus: cocTOsiHUs. TeopeMa O COOTBETCTBEHHBIX COCTOSIHHSX.
BupuanbHble ypaBHEHUSI COCTOSIHUS.
3. [TepBbIil 3aKk0OH TepMOAMHAMUKH. TersoTa, paboTa, BHyTPEHHSIS DHEPT U,

DHTAJIBIMS, TEIUIOEMKOCTh. 3akoH ['ecca. CTaHIapTHBIE COCTOSIHHMSI M CTaHJApPTHBIC
TEIJIOTHl XUMUYECKUX PEAKLIHA.

4, 3aBUCUMOCTh Ter10BOro 3¢ dexra peakuuu ot Temmeparypsl. opmyna
Kupxroda. Tabmuupsl cTaHgapTHBIX TEPMOJMHAMHYECKHX BEJIMYMH W HX
UCII0JIb30BAaHUE B TEPMOJIMHAMUYECKUX PacCUeTax.

S. BTtopoii 3aK0H TepMOJMHAMUKHN. DHTPOIHUS U €€ U3MEHEHHUS B 00paTUMBIX
u HeoOpatuMmbix mporeccax. Teopema Kapno — Kiaysuyca. Paznuunbie mIkaibl
TEeMIIepaTyp.

6. ®dyHnaMmeHTanbHble ypaBHeHUs [ m00ca. Xapakrepuctuueckue QyHKIHH.
Oueprusi [ub6ca, osHeprus ['enbmronbia. VYpaBHeHus MakcBemna. Y cloBus
pPaBHOBECHS U KPUTEPUHU CAMOIIPOU3BOJIBHOIO NPOTEKAHMS IPOLECCOB.

7. Xapakrepuctuueckue gpynkiuu (U, H, A, G). Ilonusie nuddepennmans
XapakTepucTruueckux pyHkiuit (ypaBuenus Maccoe).

8. VpaBaenue I'mb66ca — I'enmpmronniia. Pabora m Temnora XMMHYECKOTO
nporuecca. XUMAYECKUE MOTEHIINAIBI.
9. XUMHUUYECKOE PAaBHOBECHE. 3aKOH ACHUCTBYIOIMNX Macc. PaznuuHblie BUABI

KOHCTAHT PaBHOBECHSI U CBS3b MEXKy HUMHU.

10. MWM3orepma Bant-I'odda. YpaBHeHus n3o0apbl U U30XOPbl XUMUYECKON
peakiuu. PacueTsl KOHCTAaHT PaBHOBECHS XMMHUECKHX PEAKIUH C MCIOJIh30BAaHUEM
TaOJIUI] CTAaHIAPTHBIX 3HAYECHUIN TEPMOTUHAMUYECKIX (QYHKITHH.



11. TIlpuBenennass »Hepruss ['mG06ca W ee HCHOJIB30BAaHHUE [JIsi PACUYETOB
XAMHUYECKUX paBHOBeCHM. [loHbIE TOTEHIIMATBI.

12. TepmoauHamMuyeckas BEpPOATHOCTb U €€ CBS3b C DHTPOIMHEH.
Pacnpenenenne MakcBemia — bonbiMana. CTaTUCTUYECKUE BBIPAKEHUS IS
OCHOBHBIX TEPMOJAMHAMUYECKUX (PYHKITUH.

13. MonekynsipHasi CyMMa IO COCTOSHHUSM M CyMMa IO COCTOSIHUSM
Makpockonumyeckon cucrembl. llocTynaTenbHasi, BpamiareibHas, 3JIEKTPOHHAs H
KoJiebaTesbHass CYMMBI IO COCTOSIHHSIM.

14. Cratuctuyeckuil pacyeT SHTponuu. TpeTbe Hayalo TEPMOJAMHAMHKHU.
[Toctynat [1nanka u abCOMIOTHAS SHTPOIHUS.

15. CocraBnstomue BHYTPEHHEW SHEPTUU, TEIUIOEMKOCTH W JHTPOIHUH,
00yCJIOBJIEHHBIE MOCTYATEIbHBIM, BpaIlaTeIbHBIM U KOJIEOATEILHBIM JIBUKECHUEM.

16. Pacder KOHCTaHT paBHOBECHS XUMUYECKUX PEAKIIUN B UJCATBHBIX Ta3axX.

17. Cratuctuyeckas Teopusi ODUHIITEHHA WICANIBHOTO KpPUCTAIA, TEOPHS
Je6as. Toyeunble feeKThl KPUCTATUIMYECKUX PEIIETOK.

18. PaBHOBecHBIE W HEpaBHOBECHbIE AePeKTh. Brruucienune cymm 1O
COCTOSIHUSAM JIJIS1 KPUCTAJIOB C PA3JIMYHBIMU TOUEYHBIMU JIe(PEKTaMU.

Ilpumep npaxmuueckozo 3a0anusn no meme 1:

Pacuet TeruioBoro ¢ exra peakuuu yepes SHTaIbuu 00pa30BaHMs BEIIECTB.

Pacuet TerioBoro s dekra peakuu yepe3 SHTAIbIUU CrOpaHusl.

Pacuet TerioBoro a¢dexra peakiuu npu Ipyroi remmneparype.

Pacuet n3aMeHeHuUs1 SHTPOIUH.

Pacuetr KOHCTaHTBI CKOPOCTH PEAKLIUH MPU JPYTOM TEMIIEpATYpE.

Omnpenenure temnoBod 3pdext peakunn CoHrpry + 2Hye = CoHgw,
npotekaroriedt pu 77 = 298,15 K, ecnu sHeprum paspeiBa CBS3ei, B KJ[K/MOJb,
cocTaBIISIIOT cooTBeTcTBeHHO: C=C— 812; C—C —344; C—H— 415; H-H —436.

Paccuuraiite ctannapTbiil TemnoBon a3 dext peakunn 2 Hly = Hory + lor) ipu
T =600 K, ecnu mpu T = 298,15 K e€ temnoBoii r¢pdext paBen —9,71 kJx/Mob.
Hcnonb3yiiTe cpeiHUE TEINIOEMKOCTH BEIECTB B HHTEpBaie Temiieparyp ot 298,15 no
600 K.

Temnosoit adpdexTt peakiuu CO; (1) + H (1) = CO (1) + H20 (T) B 065actu 1100-
1400 K paBen 26,709 x/l>x/monb. Paccuntats koHCcTaHTy paBHOBecus Ky npu 1200 K,
eciu ipu 1100 K K, = 4,235.

Hcnone3yst cnpaBOYHbIE JAHHBIE, ONPENEIUTE KOHCTAaHTYy PaBHOBECUS IMpHU
nocrosinHoM AaBienuu (K,) npu 55°C nis peakuuu:

CO (r) + Hz (r) = C (rp.) + H20 (x.)

Ilpumepwvt 6onpocoe no meme 2:

1.  T'ereporenssle cuctembl. [IoHATHS KOMIOHEHTA, (a3bl, CTETIEHU CBOOO/IBI.
[IpaBumno ¢a3 ['mbO6ca.

2. OOHOKOMIOHEHTHbIE cUCTEeMBbI. JlnarpaMMbl cOCTOSTHUSI O€H307a, BOBI,
cepbl. Da3oBble nepexoibl nepBoro poaa. Ypasuenue Kianelipona — Knaysuyca.

3. da3oBbI€ NMepexoabl BTOPOTO poja. Y paBHeHUs DpeHpecTa.

4.,  ]JIByXKOMIIOHEHTHbIE CHUCTEMBbI. Pa3nuuHble aAuarpamMmbl COCTOSIHUS



JIBYXKOMIIOHEHTHbIX ~cucTeM. Da3oBble JAuarpaMMbl CHCTEM C 3BTEKTHKOM,
MEPUTEKTUKONU, MOHOTEKTUKOM, C 00pa30BaHUEM COCIUHEHUSI.

S. TpexxommnoneHnTHbie cucTemsl. Tpeyronsuuk ['nd6ca.

6.  PaBHOBecHe XHAKOCTh — Map B JBYXKOMIIOHCHTHBIX CHCTEMaxX. 3aKOHBI
['n66ca — KonoBanoBa. A3e0TpOIHBIE CMECH.

Ilpumep npaxmuuecxkozo 3a0anus no meme 2

PaccuuTaiiTe naBieHHEe U COCTAB Mapa HaJ pacTBOpOoM, cojepkamum 30 mout. %
o-kcunona (1,2—aumeruntensona) u 70 Mmon.% n-keusnona (1,4—numeTunoeH3ona) npu
temriepatype 80 °C, eciu JaBieHUs HAJ YUCTHIMU KOMIIOHEHTaMH COCTaBIISIOT
cooTBeTcTBeHHO 108,9 1 142,6 MM pT. CT.

Onpenenure MOJISPHYIO Maccy BEIECTBA, €ClU MpU pacTBOpeHuu 20 r 3TOro
BEILIECTBA B 2 KI' BOJIbI, TEMIIEpATypa 3aMep3aHus pacTtBopa nonusmiacsk Ha 0,31 °C.
Kpuockonuyeckas nocrostHHast Bojbl paBHa 1,859 kr-K/momb.

PactBop, conepxanuii 0,5 r Henerydero Beniectsa B 42 r OeH301a, KUIUT MPU
80,27°C. Yucteii 6en3zon kunut npu 80,1 °C. DOynmockonmuyeckas MOCTOSTHHAs
oenzona paBHa 2,53 kr-K/monbs. Omnpenenure MOJISPHYIO MacCy pPacTBOPEHHOIO
BEILECTBA.

Ilpumepwt 6onpocoe no meme 3

1. PactBopel  anektponuToB. MOH-IMNONBHOE  B3aMMOJCHCTBUE KAk
OCHOBHOM IIPOLIECC, ONPEACISIIOIINNA YCTOWYMBOCTh PACTBOPOB  AJIEKTPOJIMTOB.
KoadduimenTsl akTUBHOCTH B pacTBOpax 3JIEKTpoJuToB. CpeaHsisi aKTUBHOCTb U
cpenHuii KodOPUIMEHT aKTUBHOCTH, UX CBSI3b C aKTUBHOCTBIO OT/IEIIbHBIX HOHOB.

2. OcHoBubie ToNOkeHHsT Teopun Jlebas — Xrokkens. [loTeHnman noHHOU
aTMoc(ephl.

3. YcioBus 2JIEKTPOXUMHUYECKOTO PAaBHOBECHS HA TpaHUIle pasjena ¢a3 u B
ANEKTPOXUMUYECKON 1enu. TepMoInHaMuKa rallbBAaHUYECKOTO 3JIEMEHTA.

4.  DIeKTpoABMXKYILAs CHIIA, €€ BEIpaKEHHE uepe3 sHepruto ['nd0ca peakuuu
B ojeMeHTe. YpaBHenuss Hepucra u I'mbG6ca — I'enbmroiblia njis paBHOBECHOM
AIEKTPOXUMUYECKOH 1enu. [IoHATHE 31EeKTPOIHOTO MOTEHIIMAA.

5. Omnpenenenue Kod(PPUIIMEHTOB aKTUBHOCTH Ha OCHOBE u3Mepenuit JJ[C
raJIbBAHUYIECKOTO dJIeMeHTa. [[pakTnueckoe mpuMeHeHNnEe TOTCHIIHOMETPHH.
6.  DIeKTpompoOBOJHOCTH  PACTBOPOB  DIIEKTPOJUTOB,  yAENbHAs W

HKBUBAJICHTHAS AJICKTPONPOBOIHOCTE. UHcma rmepeHoca, moaBMmKHOCTh HOHOB U 3aKOH
Konbpayma. Dnexrpodoperndeckuit u penakcanuonubie dpdextor. [IpakTudeckoe
MpUMEHEHNE KOHIYKTOMETPHUHU.

Ilpumep npaxmuuecxkozo 3a0anus no meme 3.

DJIC rampBannmyeckoro a3yemeHTa Skoou-Jlanwsnsa. Hanumure peakiuio,
MPOTEKAIONIyI0 B OTOM DJJIEMEHTE, W OIpEAeIUTe €€ TEPMOJINHAMUYCCKUE
xapakrepuctukn AG°, AH®, A,S? mpu 25°C, ucnonb3ys CripaBoYHbIE JAHHEIE.

DneKkTpuyeckass MPOBOAUMOCTh  PACTBOPOB  AJICKTPOJUTOB. Y ICNIbHAS
AJIIEKTPOIPOBOIHOCTh HACHIIIEHHOTO BOJIHOTO pacTBopa XJjopuaa cepedpa mpu 25 °C
pasna 1,887-10* Om™-mt. MonspHbIe 311eKTpUYECKUe NPOBOAUMOCTH HOHOB cepedpa



U XJiopa npu 0eckoHeuyHoM pa3baBieHud U t = 25 °C cOOTBETCTBEHHO PaBHBI: A«(AQ")
= 61,910% u A(Cl") = 76,35-10* Om'-m*mons?. Omnpemenure mnpoussencHue
pacTBOpUMOCTHU XJyopHuaa cepedpa mpu 25 °C.

OnpeneneHue TEPMOJMHAMHYECKUX XapaKTEpUCTHK peakuuu merogom OJIC.
Paccunraiite AG? AS°, AH® u AU mpu 25°C mng peakuum, npoTekaromieil B
anekrpoxumudeckoi e Pb | Pbl, | KI | Agl |Ag, mis koTopol TemIiepaTypHbIi

o

ko3¢ duiment crangaptHoit 3JIC paBen (%] =-1,38-10 B/K.
p

Ilpumepwt 6onpocoe no meme 4:

1.  Kunernyeckue ypaBHEHHUS pPa3IMUHBIX THUNOB peakuuil. Kunernueckoe
ypaBHEHUE CTeNeHHOro Buia. [IOHATHS CKOPOCTH XMMHYECKOU peaKIMK, KOHCTAHTbI
CKOPOCTH M TIOPSIIKA PEAKIINH.

2.  UurerpupoBaHue KuHeTH4YecKuX ypaBHeHud peakiuit 0, 1, 2 u 3-ro
TTOPSIJTKOB.

3. OCHOBHBIE TPHWHIWIBI PACCMOTPEHUS KHHETHKUA CJOKHBIX PEaKIIHH.
[TocnenoBarenpHBIC, MapalieIbHbIE, LIETTHBIE PEaKIIUH.

4, Teopus aKTUBHBIX CTOJKHOBEHMH. Mojenb 3JIEMEHTAPHOTO aKTa u

OCHOBHBIE MOJI0KEHUS. BBIBO KWUHETHYECKOTO ypaBHEHUSI OUMOJIEKYJISIPHOM peaKiluuy,
dbuznyeckuii cMbICa ero napameTpoB. DU3HMYECKUM CMBICT MapaMeTpoB YpaBHEHUS
AppeHnyca B paMKax TEOpUH aKTUBHBIX coynapeHui. Ctepuueckuii hakTop.

5. Teopus akKTMBUPOBAHHOIO KOMILIEKca. Mojienb 3J€MEHTApHOTO aKTa.
[ToHATHST TOBEPXHOCTHM  MOTEHUHUAIBHOW  SHEPruM, KOOPJAUHATHI  PEAKIIUH,
aKTUBUPOBAHHOIO KOMILIEKca. [IoBepXHOCTh MOTEHIIMAIBHOW SHEPTUU.

6. Kuneruka peakuuii B pactBopax. [ oMoMTHYECKHE U TETEPOITUTUUECKUE
peakiuu. BiusHue pacTBOpUTENSI HA CKOPOCTh TOMOJIMTUYECKUX U T€TEPOTUTUYECKUX
peakuuil. YpaBHeHue bpencrena-breppyma.

7. MoHoMoneKynsipHble peakuud. THUIBI MOHOMOJEKYJISPHBIX pEaKLUU,
O0COOCHHOCTU UX KUHETUKU. OOBbSICHEHNE KMHETUYECKUX 3aKOHOMEPHOCTEN B paMKax
TEOPUH aKTHUBHBIX CTOJKHOBEeHUH. Teopus JImnaemana. TpumMonekysspHbIe pEaKIIUN:
THUIIbI, 0COOCHHOCTH KUHETUKU

Ilpumep npaxmuueckozo 3ad0anusn no meme 4:

Omnpenenenre NopsaKa peakiuy 1Mo JaHHbIM 3aBucuMocTH C(T).

OmnpeencHre SHEPTUU aKTUBALIMK PEaKIUK 1Mo JaHHbIM 3aBucuMocTH K(T).

Peakimus mepBoro mopsijka npotekaeT Ha 25% 3a 25 muH. KakoBa BeauunHa
KOHCTAHTBI CKOPOCTH 3TOM peakiuu B ¢ *? Kakas 10115 HCXOIHOTO BELIECTBA OCTAHETCS
yepe3 2 yaca?

s peakuuun Hy + |, = 2HI koHcTanTa ckopoctu nipu temmeparype 283 °C
ki=4,45-10° n/(monb-c), a npu Temmeparype 356 °C k;=2,52-10° n/(monb-c).
PaccuuraiiTe SHEPrur0 aKTHBALMK, MMPEI3KCIIOHECHIUAIBHBIA MHOXHUTEb YPABHEHUS
AppeHuyca, SJHTaJIbIINUI0 U SHTPONUIO aKTUBALINH.

[Ipu 518 °C BpeMss mOAYNpeBpallleHUs [Jis PEaKUUH Pa3oKeHUs
aneTanbJeruja mpyu HadyaabHOM JaBiieHUH 363 MM pt. cT. coctasiser 410 c., a mpu



MCXOJHOM JiaBjieHuu 169 MM prt. cT. oHO paBHO 880 c. OnpenenuTh NOpSIAOK PEAKIIUH.
PaccuntaTth KOHCTaHTY CKOPOCTH.

Ilpumepwt 6onpocoe no meme 5:

OCHOBHBIE TTOHATHS KBAHTOBOM MEXaHHUKH.

®opmyna Je-bpoiis.

[TocTynaTbel KBAHTOBOM MEXaHUKH.

[Ipocreimme cUCTEMBI B KBAaHTOBOW MEXAHMKE: YACTHULA B IMOTCHIIMAJIBHOM
AIIUKE, TAPMOHUYECKUNA OCIIUILISITOP.

Pemenue ypaBuenus Illpeaunrepa ajs atoma Bojiopoja.

Ilpumep npaxmuueckozo 3a0anus no meme 5:

KBaHTOBBIC UKClia U UX (PU3UYECKUM CMBICI. DHEPTeTHUECCKUE THarpaMMbl IS
aTOMOB.

OrnpeneneHue TepMoB aToMOB, Hanpumep, 11t N, Cr, Mn

Ilpumep eonpocoe no meme 6:

1.  DOwuepreruueckass guarpamma AQO aroma Bojopona. OcHOBHOE U
BO30Y>KJCHHBIC COCTOSIHHSI aTOMa BOJIOPOa, BBIPOKICHUE COCTOSHHIA.

2. Pemenwne ypaBuHenms Illpémunrepa s MHOTO3JICKTPOHHBIX aTOMOB.
Meton CCII. Meroa Xaptpu-Poka

3. MeToapl paccMOTpEHHSI CTPOCHHS MOJICKYJI B KBAaHTOBOM MEXaHHUKE.
Mertop BaleHTHBIX CBA3el. MeTo 1 MOJIEKYJISIPHBIX OpOUTAIICH.

4.  DnextpoHHble coctossHus W npuOmpkenue MO JIKAO. Pemenue
ypaBuenus Llpeaunrepa mis Hy' B meroge MO JIKAO u ero 0oCHOBHBIE pe3yJIbTaThl.

5. MO JIKAO. [IByxaTOMHBbIE TOMOSJIEPHBIE MOJIEKYJIbI.
6. MO JIKAO JIByxaTOMHBIE T€TEPOSICPHBIC MOJICKYJIbI
7. MexmonekyiisipHoe B3aumozencTsue monekyli. I[Ipupona cun Ban-/lep-

Baanbeca.  MonekynspHble  IHIOAM W OPUEHTAMOHHOE,  HMHAYKIHMOHHOE,
JIVCIIEPCHOHHOE MEKMOJIEKYJISIPHBIE B3aUMOIEUCTBUA. BonopoaHas cBs3b.

Ilpumep npaxmuueckozo 3a0anusn no meme 6:

MeTton BaneHTHbIX cBA3eHd. [ MOpuan3anys aTOMHBIX OpOUTaIel IEHTPATLHOTO
aroma. Ornpenenure 1O pe3yiabTaTaM pacyeTa MPOCTPAHCTBEHHYIO TI'€OMETPHIO
MOJIEKYJIbI, THUIl THOPUIM3ALMHM LEHTPAIbHOTO aToMa MW TPYNNOBBIX OpOUTaNIel
JMrasHia

Meronqg MO JIKAO. /[IByXxaTOMHBIE TOMOSJIEPHBIE MOJIEKYJbL: JIHA30T,
JTUKHUCIIOPOA.

Meton MO JIKAO. [IsyxatomHsbie Teteposiaepubie Mosiekyibsl: CO, NO.

Ilepeyens  BONMpPOCOB sl MOATOTOBKM K  JK3aMeHy  (OIlEHKa
chOpPMHPOBAHHOCTH  DJIEMEHTOB  (3HAHWM, yMEHHWH, HABBIKOB) B  paMKax
MPOMEKYTOUYHOMN aTTECTALMU MO JTUCLUIUIMHE).

1. OCHOBHBIEC TIOHATHUS TEPMOJMHAMUKH: H30JUPOBAHHBIE, 3aKPBITHIC U
OTKPBIThIE CUCTEMBI, PABHOBECHBIE U HEPABHOBECHBIE CUCTEMBI, TEPMOJIUHAMUYECKHE
NepeMeHHbIC, WHTCHCUBHBIE W OKCTEHCHUBHBIE mepeMeHHble. HyrneBol 3akoH
TEPMOIUHAMUKH.



2. VYpaBHeHus coctosiHus. BupuanbHble ypaBHEHUS! COCTOSIHHUS.

3. [epBriit 3aKkoH TepMoguHaMuKU. Termnora, paboTa, BHyTPEHHSIS SHEPTHS,
DHTAJIBIIUS.

4, 3akoH [I'ecca. CraHmapTHblE COCTOSIHMSI W CTaHAAPTHBIE TEILIOTHI
XAMUYECKUX PEaKIUH.

d. 1 u 2 cnexctBus u3 3akoHa ['ecca. CtanagapTHas TemioTa 0Opa3oBaHUA.
CraHpapTHas TEIIOTa CTOPAHMUS.

6. 3aBUCUMOCTB TEIIOBOTr0 3((eKTa peakiuu OT TEMIIEPATYphl. Y paBHEHHE

Kupxrodpa wu ero anamus. HWurerpupoBanue ypaBHeHus Kupxrodpa c ydetom
TEeMIIepaTypHOI 3aBUCUMOCTHU TEIJIOEMKOCTEH.

7. TemoemkocTh  (ynenbHasi, MoJyibHasi). MoJbHas  TEIIOEMKOCTb
(u30xopHas u u3obapHas). TenmoeMKocTh uaeanbHoro raza. CoorHomenue Mexay Cp
u Cv 715 uaeanpHOro rasa.

8. Bxnan pa3nuuHbIX BUAOB IBHXKEHHUS MOJIEKYJ BO BHYTPEHHIOO DHEPTHUIO
U TEIUIOEMKOCTb WJ€aIbHOTO rasa.
9. TemnmoemkocTts TBepAbIX TeN. [IpaBuita {rononra u [Itu; Heiimana-Konma.

3akoH [ebas

10. Bropoe Hawamo TtepMoauHaMuku. I[Iporeccel caMOMPOU3BOJIBHBIC
(ecTecTBeHHBIE) M HECAMONPOU3BOJIbHBIE  (MCKYCCTBEHHbIE).  Paznuunbie
dbopmynupoBku || Hayana TepMOMHAMUKY U €70 MaTEMAaTUYECKOE BhIpaKeHUE.

11. IIpumenenue |l Hayasa TepMOIUHAMUKHN K M30JUPOBAHHBIM CHCTEMAaM.
O6benunennoe ypasuenue | u |l Hauan repmoarHaAMUKY.

12. Pacuer u3MeHEHUs SHTPOIUHU B PA3IMUHBIX MPOIECCAX: N30TEPMHUUECCKUX
(pacuupeHre—c)xaTue HACaTbHOTO ras3a, CMENIeHHE HJealbHBIX Tra3oB, (Ha3oBbIe
nepexoAsl | poma, XMMHUYECKHE PEaKIMU) U HEU30TePMUYECKUX (HarpeBaHHe—
oxnaxnaenue). [Ipasuno TpyToHa.

13. CBs3p DPHTPONHH C TEPMOAWHAMUYECKON BEPOSTHOCTHIO. YpaBHEHHUE
bonpiMmana, ero ¢usnueckuil cMmbica. TepMoauMHamMuyeckas BEPOATHOCTh U
HaIpaBJeHUE CAaMOIPON3-BOJIBHBIX IPOLIECCOB B U30JUPOBAHHON CUCTEME.

14. Tlocrtynar Ilmanka (TpeThbe Hayajao TepMOAMHAMUKH). OcTaTouHas

SHTPOTIHSL.
15. Pacuer aOCOJIFOTHBIX SHTPOIUIA BEIIECTB.
16. XapakrepucTuueckue GyHKINH. [TonHbIe nuddepeHnnansl
XapaKTepUCTHUECKUX QPYHKIMM (ypaBHEeHUs: Macche) B 3aKpBITHIX CHCTEMAaX.
17. DOwueprus ['enbmrosbia u SHEPTUs ['n606ca. Kpurepun

CaMOIIPOU3BOJIBHOCTU IMIPOLIECCOB U YCJIIOBUS PAaBHOBECUSA B 3aKPBITHIX CHUCTEMAX.
MaxkcumanbHast osie3Has padbora.

18. Xapakrepuctuueckue (pyHkuuu. DyHIaMEHTalbHbIE ypaBHEHUS IS
3aKPBITBIX CUCTEM.

19. Vpasuenus ['n66ca—I enpmrossbiia.

20. @®yHpamMeHTaIbHbIE TEPMOJMHAMHYECKHE COOTHOIICHMS IJIi OTKPBITHIX
CUCTEM.

21. IlapumanbHble  MOJSPHBbIE  BEIUYMHBL. XUMHUYECKUA  MOTEHIMA



UJIeabHOTO rasa.

22. Xummuueckoe paBHOBECHE. 3aKOH ACHCTBYIOMUX Macc. Pa3nnyHbie BUABI
KOHCTAHT PaBHOBECHSI U CBSA3b MEXK]Iy HUMU.

23. WMzotepma Bant-T'odda.

24. VYpaBHeHue n300apbl XUMHUYECKOM peakunu (n306apel Bant-I'odda), ero
BBIBOJI, aHAJIU3, UHTErPUPOBAHUE U IPUMEHEHHE.

25. Ilpunnun Jle larense.

26. PactBopsl. PaznuuHble TUIIBI pACTBOPOB.

27. CnocoObl BbIpaKEHHUSI COCTaBa pacTBOPOB.

28. UneanbHble pacTBOPHI, OOIIEE YCIOBUE UACATBHOCTH PACTBOPOB.

29. HewuneanbHble pacTBOpHl M HX CBOMCTBA. MeToa aKTUBHOCTEH.
KoadduimeHTs! akTHBHOCTH U UX OTIPECIICHHUE.

30. CrangapTHbIE COCTOSIHUSI MPU OMPEICICHUH XUMUYECKUX MOTEHIMAJIOB
KOMITOHEHT pacTBOpoB. CHMMETpUYHAs 1 HECUMMETPUYHASI CHCTEMbBI OTCUETA.

31. KomnmuratuBHble CBOWCTBa pacTBOpoB. lV3MeHeHHe TeMmeparypbl
3aMep3aHusi paCTBOPOB.

32. KomnuratuBHbIE CBOWCTBa pacTBOpoB. lV3MeHeHHe TeMmeparypbl
KHUIIEHUS] paCTBOPOB.

33.  Ocwmoc.

34. TlapumanbHble MOJBHBIC BEJIWYHHBI, WX OMpEACICHUE Ui OMHAPHBIX
cucreM. YpapHenue ['moo6ca — [rorema.

35.  DOyHKIMSA CMENICHUS ISl UACANTbHBIX U HEUI€AbHBIX PACTBOPOB.

36. IlpenenpHO pa30aBICHHBIE PACTBOPHI, aTepMajbHbIE U PETYJSAPHBIC
pacTBOPBL, UX CBOMCTBA.

37. Tereporennsie cuctemsl. [loHATHSI KOMITOHEHTA, (ha3bl, CTEIIEHU CBOOOIBI.
[IpaBumno ¢a3 ['mbO6ca.

38. dazoBsie epexoibl epBoro ponaa. da3oBrbie Mepexo sl BTOPOTO Poja.

39. OnmHOKOMITOHEHTHBIE cUCTeMBbl. YpaBHeHUe Knanelipona — Knay3uyca.

40. lmarpammbl COCTOSTHHS THIIa BOABI U O€H307a.

41. JluarpamMmbl COCTOSIHHUS THIIA CEPBHI.

42. ]JIByXKOMITOHEHTHBIC CUCTEMBI. JuarpamMmbl COCTOSIHUS
JBYXKOMIIOHCHTHBIX CHCTEM.

43. ®a3oBble AMArpaMMbl CUCTEM C ABTEKTHUKOM.

44.  ®a3oBble AMArpaMMbl CUCTEM C IEPUTEKTUKOM.

45. dazoBple AMarpaMMbl CHCTeM C OOpa3oBaHUEM  KOHTPYIHTHO
IUIaBSLIErOCA COEAMHEHUS.

46. dazoBble aMarpaMMbl CHCTEM C OOpa30BaHUEM WHKOHTPYIHTHO
IUIaBSLIErOCA COEAMHEHUS.

47. PaBHOBecHe KUIKOCTh — Map B IByXKOMIIOHEHTHBIX CUCTeMax. JlaBrieHue
HACBIIIEHHOT'O Mapa >KUJIKUX PACTBOPOB, 3aKOH Payis.

48. 1 3axon I'm66ca — KonoBanona. T-x u P-x auarpammel.

49. 2 3akoH I'u66ca — KoHoBasioBa. A3€0TPOITHBIE CMECH.

50. PactBopbl 25IeKTpPOJAUTOB. MOH-AWNONBHOE B3aUMOJECHCTBUE  KakK



OCHOBHOM TIpOIIECC, OMPEACIAIONINA YCTOMYMBOCTh PACTBOPOB  DJIEKTPOJIMTOB.
KoaddurmeHTs akTHBHOCTH B PaCTBOPax 3JIEKTPOJIUTOB.

51. Cpenansist aKTUBHOCTh M CpeAHUNA KOA(P(GUIIMEHT aKTUBHOCTH, UX CBS3b C
AKTUBHOCTBIO OT/EJIbHBIX HOHOB.

52. OcHoBuble monoxeHus Teopuun [lebas — Xrokkens. [lorennman noHHOM
aTMOCQEpHI.

53. TepMoanHaMuKa rabBaHHMYECKOTO dJIEMEHTA.

54.  DnexTpoJBUXKYIIAs CUja, €€ BeIpaxkeHue yepe3 suepruto [' mb0ca peakiuu
B DJIEMEHTE.

55. VYpaBHenuss HepHcra 11s1 paBHOBECHOM AJIEKTPOXMMHUYECKOW IICTIH.
[ToHsiTHE BNIEKTPOJHOTO MOTEHIIHUATIA.

56. Omnpenenenune k03PGUIMEHTOB aKTUBHOCTHA HA OCHOBE m3Mepenuii DJ[C
rajJlbBaHUYECKOTO 3JIEMEHTA.

57. IlpakTHueckoe NPUMEHEHHUE MTOTEHIMOMETPHUHU.

58. DneKTpOompoOBOAHOCTH  PACTBOPOB  DJJCKTPOJMTOB;  yICNbHasI U
HKBUBAJICHTHAS 3JIEKTPOIIPOBOIHOCTb.

59. UYwmcna nmepeHoca, MOABMKHOCTh HOHOB U 3akoH Kombpayia.

60. DOnextpodopeTndecKkuii u penakcannoHHbIe YIPPEKTHI.

61. IlpakTHueckoe MpUMEHEHNE KOHTyKTOMETPHH.

62. ATOMHBIC, MOHHBIE, MOJIEKYJISIPHBIC U IPYTHE TUIIBI KPUCTAIIIOB.

63. CrpoeHue TBEpbIX paCTBOPOB. YOPSIOUEHHBIE TBEP/IbIE PACTBOPBI.

64. Muuenioo0pa3oBaHUE U CTPOCHUE MUIIEIIL.

65. Me3soda3za. Kunkue KpUCTAILIIbI (HEMaTHKH, CMEKTHUKH,
XOJIECTEPUKH U JIp.).

66. IlpeameT u OCHOBHBIC MOHATHS XUMHUUYECKON KuHeTHKHU. Kitaccupukamms
XUMUYECKUX PEaKIUW: PpeakMu TPOCThIE U CJOXKHBIE, MEXaHU3M pEeaKIHH,
9JIEMEHTAPHBIN XUMUYECKHUH aKT, peaKIIni TOMOTEHHBIC U TETePOTEHHBIC, XUMUYECKas
nepeMeHHasl.

67. CkopocTh XMMHUYECKOHN peakliy U MaTepUaIbHbIN OajJaHC peaKkiuu.

68. IIpsmas u oOpaTHas 3a1a9M XUMHUIECKON KHHETHUKH.

69. Kunernueckoe ypaBHEHHUE U €T0 mapameTpbl. OOIMNi MOPSIAOK PEAKINH 1
MOPSAZOK 110 KOMIIOHEHTaM.

70. 3akoH AEHCTBYIOIIMX Macc.

71. KoHcTaHTa CKOpOCTH XHMHUYECKOM peakuuu, €€ pa3MepHOCTb W
(bu3UYeCcKuil CMBICT.

72. Kunermueckue ypaBHEHHUS XumMudeckux peakmmi 0, 1, 2, 3
U N-TO MOPsAKA, UHTETPUPOBAHUE HX.

73. Meroasl 00pabOTKM HKCIEPUMEHTATBHBIX JAHHBIX JUIsI ONpEIeICHUS
napamMeTpoOB KHHETHUYECKUX ypaBHEHUH (TTOPSIOK 110 KOMIIOHEHTaM U OOIINI TTOPSIOK
peaKIun).

74. CnocoOwl ompejeneHuss Tmopsiaka peakuuu: auddepeHiuanbHble U
WHTETpaJIbHEIE.

75.  Meroa nogdbopa ypaBHEHHUS MPSMOI, METOJ BPEMEH MOIYIPEBPAIICHMS,



METOJ] HadaIbHBIX ckopocTtel (Meton Bant—T'odda).

76. MeTtoa MOHMKEHUS MOPSJIKA PEAKIUH.

/7. 3aBUCHMOCTh KOHCTAHTBI ~CKOPOCTHM XHMHYECKOM peakuuu OT
TEMIIepaTypbl. YpaBHEHHWE AppeHuyca U €ro napameTpbl: SHEpPrus aKTHUBALUU H
MPEIIKCIOHEHIIMAIBHBIA MHOXKHUTENb. PU3NYECKHUI CMBIC SHEPTUU aKTUBALIMH .

78. Kuneruka cinoxHbIXx peakuuit. OOpaTUMble PEaKIH EPBOTO MOPSIIKA.

79. TlapamnenpHble peakIMy MEPBOTO MOPSAKA.

80. IlocnenoBaTtelbHbBIE peaKIUU TIEPBOTO MOPSIKA.

81l. Merox KBa3UCTallMOHAPHBIX KOHIICHTPALUH. Ob6ocHoBaHMe
KUHETUYECKUX YCIIOBUU JJIS1 PEATU3aLINH.

82. llennble peakuuu. OCHOBHBIE TOHSTHS U CTaJAUM IEMHBIX PEAKIUH.
HepasBeTBiennsle nenuble peakuuu Ha npumepe Hy + Bro — 2HBr |

83. DnemeHTapHbIi XUMHYECKHH akT. Teopusi aKTUBHBIX CTOJIKHOBEHUM
(TAC). OcHOBHbIE TOJIOXKEHHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPHUH: CpEeaHss
KHMHETHYECKas SJHEPTusl, CPEIIHAS CKOPOCTh, pakTop bosbimana.

84. Ocnosublie nonoxenus TAC. [lonaTue MUIMHAPA CTOTKHOBEHHH.

85. CMpbICH MpeadKCIOHEHIINATBHOTO MHOXKHUTENS B ypaBHEHUN AppeHuyca.
OHeprus aktuBanuu. CTepudeckuii pakrop, ero pU3NYECKuii CMbICI.

86. Paccmorpenune MoHOMOJEKYIsIpHON peakimu B pamkax TAC (cxema
Jlunnemana). Jlocronnctsa u Hepoctatku TAC.

87. Teopus AKTUBUPOBAHHOT'O KOMILJIEKCa (TAK). [TonsTue
aKTUBUPOBAHHOTO KOMILJIeKca. MexaHu3M 00pa30BaHusl aKTUBUPOBAHHOTO KOMILJIEKCA
Ha npumepe peakiuu Ho+ D — HD + H.

88. CBoiicTBa aKTUBHPOBAHHOTO KOMIUIEKCA, €r0 OTIWYHE OT OOBIYHBIX
MOJIEKY L.

89. Ocuoubie mnonoxenuss TAK. Tepmomumnamuueckuii acnektr TAK.
OHTpONUSl aKTUBALMM M TPAKTOBKa crTepuueckoro ¢akropa. I[loHarue sHepruu
aktuBaunu B TAK, e€ cBs3b ¢ sHepruent aktuBauuu. Cpasaenne TAC n TAK.

90. ConbBaranus. [Ipumenenne TAC k peakiusiM B pacTBOpax, TPaHUIIBI

IIPUMEHUMOCTH.
91. Ilpumenenue TAK x peakuusm B pacTBOpax: MOHO- U OMMOJEKYJISIPHBIE
pEaKLuH.

92.  OcoOeHHOCTH MOHHBIX PEeaKIUMi B pacTBopax. BiausHue HOHHON Cuibl Ha
KUHETUKY PEaKLUu.
93. IlepBuunslii coneBoit 3gdext. Bropuunslii coneBoit 3 dexT.

94. SBnenme  kataymza.  Karamuzatop,  ompeneneHue.  OCHOBHBIC
XapaKkTepUCTUKU KaTalu3aTopa: aKTHUBHOCTb W CEJIEKTHBHOCTh (MHTErpalibHasi M
muddepennmansHas).

95. KucnotrHo-ocHOBHOM Kkartanu3. IloHATHE KHCIOTBI M  OCHOBaHUS
(Appennyc, bpercrea-Jloypu, JIbtouc).

96. ®ynHkuMs KUcI0THOCTH ["'ammeTa. CBEPXKUCIOTHI

97.  JIBoiicTBeHHas npupoja matepuu. Y paBuenue /e bpoitns.

98. [lpunuun nHeonpenenénHoctu I'eitzendepra.



99. Iloctynarbl KBaHTOBOI MeXxaHUKH. BogHOBast GyHKIIMS U BEPOATHOCTHBIM
XapakTep OMUCAHUS COCTOSTHUM MUKPOCHUCTEMBI.

100. Omepatopsr u pnevictBusi Hajg HAMHA. CoOOCTBEHHBIC 3HAYCHUS W
coOCTBeHHBIE (DYHKIIUHU ONEPATOPOB, CBOMCTBA ONIEPATOPOB.

101. TIIpocreifmme  CUCTEMBI  KBAaHTOBOM  MEXaHHKH.
MOTCHITUATBHBIN SAIIUK.

102. Ctpoenue aroma. ATOM BOJOPO/IA.

103. OcHoBHble »dTanbl pemieHus ypaBHeHus Illpenunrepa nus atoma
Bogopoaa. [Ipubnmxenue bopna-Onnenreiimepa.

104. Pesynbrathl pemieHusi ypaBHeHusi Lllpemunrepa st atoma BoJopoja.
BonHoBast GpyHKIMS U €€ COCTaBISIOIINE.

105. KBanToBBIC unCia ¥ UX (PUIUIECKUN CMBICIL.

106. Ompenenenne AO u ee kpatkas 3anuck. CrocoOs! npeacraBieHust AQO.
ATomHBIe opOuTamm S, p, d, f.

107. BeIpokaeHue COCTOSHUNA B
gucny |. CriuH.

108. Cunextp atomapHOTO Bomopoa. CrieKTpalbHbIE CEPHUHU.

109. Vpasuenue lpénunrepa 1yt MHOTOAIEKTPOHHBIX aTOMOB U METOJIBI €TO
pemenus. [Ipubmmkenne Creiirepa.

110. Pacmpeneneame AO 1o  sHepruu. llpaBmma  KieukoBckoro.
Pacnipenenenne »eKTpoHOB 1O atoMHbIM opoutansM. [lpunnun Ilaymu. I[TpaBuna
I'ynna.

111. Aromubie Tepmbl B npuOmpkenun Paccen — Caynnmepca. OCHOBHOE U
BO30Y’KIEHHOE COCTOSIHUS aToMa 1 ux Tepmbl. [IpaBuiia otOopa.

112. Aromusie Tepmbl Cr u W.

113. Meton BalleHTHBIX CBs3ed. [uMOpuau3aus aTOMHBIX OpOUTANICH
neHrpansHoro atoma (Ha npumepe PCl; u POCI3).

114. Meroxa monekynspabix opoutaneir. MO JIKAO. OcHOBHbIE TTOJIOKEHUS.

115. Pemenwue ypaBuenwus llpenunrepa mist Hy' 8 merone MO JIKAO u ero
OCHOBHBIE PE3yJIbTATHI.

116. MO JIKAO. /IsyxaToMHBIEC TOMOSIICpHBIC MOJIEKYJTbI (Ha ipuMepe Oy).

117. MO JIKAO. JIsyxaToOMHBIC reTeposiaepHbie MoJIeKyJbl (Ha mpumepe CO).

OnHomepHbIN

aToMe BOJOpOJa IO KBAaHTOBOMY

6.3. MeToauueckue MaTepuaJibl, onpeaessiiolne Npoueaypbl OleHUBAHUS
3HAHUMW, YMEHU, HABBIKOB U (WJIN) OMbITA JEATEIIbHOCTH.
[Ipouenypsl ¥ cpecTBa OLCHUBAHUS 3JIEMEHTOB 3HAHUM, YMEHUH U BJIAJICHUN
10 TUCHUTUINHE «PU3ndecKass XUMHUS

CpencTBo OLIEeHUBAHUS
. IIpomerxyTOUHBII
Texymuii KOHTPOJIb
IMpouenypa KOHTPOJIb
npoBeJeHus Brinonnenue Brinonnenue Brinonxenue Brinonxenue
YCTHBIX MMMChMEHHBIX MIPAKTUIECKHUX TECTOBBIX DKk3amMeH
3a/1aHui 3a/1aHui 3a/laHui 3a/laHui
IIpoaomxuTeNbHOCTD ITo ITo ITo Ilo B cooTtBercTBHM C
KOHTPOJIS YCMOTPEHUIO YCMOTPEHUIO YCMOTPEHUIO YCMOTPEHHIO MPUHSITEIMU




CpeacTBo OueHUBAHUSA
. IIpomexxyTOUHBII
Texyuuii KOHTPOJIb
IIpouenypa KOHTPOJIb
NPOBeIeHUsT Brimonnenue Beinonnenue Beinonnenue Beinonnenue
YCTHBIX MUCbMEHHBIX | MPaKTHYECKUX TECTOBBIX OK3aMeH
3aJaHui 3aJaHui 3aJaHui 3aJaHuN
npenojaBaTensl | mpenojaBatens | MpenojaBaTelis | MpenojaBaTens | HOPMaMU BPEMEHU
dopMa IpoBeJCHUS Vet ompoc IIuceMeHHbIN IIuceMeHHbIN IIuceMeHHBIH B nuceMeHHOM
KOHTPOJIS ompoc onpoc OIIpocC dopme
Bun nposepouHoro VYcrHble ITucemennsle | Ilpaxtuueckue | IlucepMeHHBIH | DK3aMeHAI[MOHHBII
3aJaHus BOTIPOCHI 3aJ1aHus 3aJlaHus OIIpocC ouer
OTBeTsHI B OTBeTsHI B OTBeTHI B OTBeTsI B
®opma otyera YcTHBIE OTBETHI MIMCBbMEHHOU NMCBbMEHHOU [IUCbMEHHOU [IUCBMEHHOU
dbopme dbopme dhopme dhopme
PaznmaTounsrii Her CrpaBodHas CrpaBodHas CrpaBouHas CripaBouHas
MaTepHuan IuTeparypa IuTeparypa auTeparypa IuTeparypa

7. Mertoanyeckne YyKazaHusi UIA  00y4alolIMXCsi MO OCBOEHHIO
TUCHUTITIHHBI

Hucruminaa « Puznueckass XUMUs MPEAYCMATPUBACT JICKIUU U TIPAKTUYECKUE
3aHATUA. Y CIIEIIHOE U3yUYE€HUE AUCLUIUIMHBI TPeOyeT MOCEIICHUs JEeKIUil, aKTUBHON
paboOThI HA MPAKTUYECKHUX 3aHSATHUSAX, BBITIOJHEHUS YUEeOHBIX 3a/laHUil MperogaBaTes,
O3HAKOMJIEHUSI C OCHOBHOM U JIONOJHUTENILHOM JTUTEPaTypoOil.

B xozxe nekuuil npernoaaBatens U3NaraeT M pa3biACHIET OCHOBHBIE, HauboJiee
CJIO’KHBIE MOHSATHS TEMBI, a TAKXKE CBSI3aHHBIE C HEM TEOPETUUYECKUE U MPAKTUUYECKUE
npoOsieMbl, JaeT pPEeKOMEHJAIlMM Ha TMPaKTUYECKOE 3aHATHE W YKa3aHUS Ha
CaMOCTOATENbHYI0 PaboTy.

[Ipy MOATOTOBKE K JEKIMOHHBIM 3aHSATHSAM aclupaHTaM HEO0OXOIUMO: TMepen
OUYEePETHON JIEKIIEeH HEe0OXOJUMO MPOCMOTPETh KOHCHEKT MaTepuaia MpeablTyei
nexiuu. [lpu 3aTpynHEHHSX B BOCHPUATHM MaTepuana cieayeT oOpaTHThCS K
OCHOBHBIM JIUTEPAaTYypHBIM MCTOYHWKaM. Eciu pa3oOparbcs B Marepualie OnaTh He
yAaloch, TO oOpatuTech K JeKTopy (1o rpaduKy ero KOHCYJIbTAIMil) WU K
MPEMNO/IaBaTEeI0 Ha MPAKTUUECKUX 3aHITHSIX.

[IpakTHueckue 3aHATHS 3aBepLIAIOT U3yUYeHHUE HanboJjee BaXXHbIX TEM YUeOHON
quciuIUInHbL. OHU CITy’»KaT Ui 3aKperuieHWs M3yYeHHOTO MaTepHuayia, Pa3BUTHS
YMEHUH U HAaBBIKOB IMOJTOTOBKH JIOKJIAI0OB, COOOIIEHUHN, TPUOOPETEHHS ONBITA YCTHBIX
NyOJWYHBIX BBICTYIUICHUH, BEICHUS JUCKYCCHUH, apTyMEHTAIlMKM W  3allUThl
BBIJIBUTACMBIX TOJIOKCHUM, a TakkKe IS KOHTPOJS TPErojaBareiieM CTEICHH
MOJITOTOBJICHHOCTH aCITUPAHTOB TI0 U3YYaeMOU TUCIUTUIHHE.

[Tpr mOATOTOBKE K MPAKTUYECKOMY 3aHSITHIO aCITUPAHTHI UMEIOT BO3MOKHOCTh
BOCTIOJIb30BAThHCS KOHCYJIbTAIIMSMHE MTPETIOaBaTES.

[Tpu MOATOTOBKE K MPAKTUYECKUM 3aHSATUSM acpaHTaM HEOOXOAUMO:

NPUHOCUTH C C000M pPEeKOMEHJOBAaHHYIO TIperoaaBaTelieM IUTEPaTypy K
KOHKPETHOMY 3aHSTHIO;

710 OYEepPEAHOr0 MPAKTUYECKOTO 3aHATHUS [0 PEKOMEHOBAHHBIM JIUTEPATYPHBIM
UCTOYHUKAaM MpopaboTaTh TEOPETUYECKUH MaTepuaj, COOTBETCTBYIOLIEH TEMbI
3aHSITHS;



B HauaJe 3aHATHH 3a/1aTh MPENoAaBaTENI0 BOIIPOCH 10 MaTepUaly, BbI3BaBIIEMY
3aTPYJHEHUS] B €r0 MOHUMAaHUU U OCBOCHHMM IPU PEIICHUU 3a]ay, 3aJaHHBIX IS
CaMOCTOSITEJILHOTO PELICHUSI;

B XOJI€ CEMUHApA J]aBaTh KOHKPETHBIC, YETKUE OTBETHI MO CYIIECTBY BOIPOCOB;

Ha 3aHSATAA JOBOAUTH KAXKIYIO 3a7ady J0 OKOHYATEIbHOTO pEIICHHUS,
JIEMOHCTPUPOBATh MOHMMAHWE MPOBEACHHBIX PACUETOB (AHAIM30B, CHUTYalHil), B
cllydae 3aTpyJHEHHUI oOpaiiarbes K MpenojaBaTenio.

AcrniipanTaM, IPOIMYCTUBIINM 3aHATHUS (HE3aBUCUMO OT NMPUYNH), HE UMEIOLIUE
MMCbMEHHOTO PEIICHU 3aJlay WU HE TIOJIFOTOBUBIIMECS K JaHHOMY MPAKTUYECKOMY
3aHATHIO, PEKOMEHAYETCS He TO3Ke YeM B 2-HeleNbHbI CpOK SBUTHCS Ha
KOHCYJIbTAIIMIO K MIPENOJaBaTeNt0 U OTUYUTATHCS MO0 TeME, U3y4yaBlIeHCS Ha 3aHSITHH.
AcCNUpaHThl, HE OTYUTABIIUECS 110 KAKI0M HE MPOpaOOTAaHHONW UMU HA 3aHSITHSX TEME
K Ha4aJly SK3aMEHAIMOHHON CECCUU HE IOMYCKAOTCA K YK3aMEHY.

8. PecypcHoe o0ecnieuyeHue QM CHUATIAHBI

8.1. OcHOBHAas ¥ IONOJHUTEIbHASA y4eOHAs JIUTEPATYPa, HEOOX0AMMAS JJIs
OCBOEHUSI TUCIHUTLTHHBI

a) OCHOBHAS JIMTEpaTypa:

1. baxun, H. M. OcHoBbl xumuueckord tepmoguHamuku / baxun H.M.,
[Tapmon B.H. - Cankr-IletepOypr: Jlans, 2024. - 212 c. — ISBN 978-5-507-48594-
9. — TexkcT : anexTpoHHbIH // JIaHb : 3eKTpOHHO-OUOIMOTEUHAs cucTemMa. — Pexum
noctyna: https://e.lanbook.com/book/386087

2. COopHUK TIPUMEPOB M 3a7ad M0 (U3UICCKOU XUMHUU. DJIESKTPOXUMUS,
XUMHUYECKass KMHETHKa : yueOHoe mocobue s By3oB / B. HO. Konroxos, A. B.
['pebennuk, A. FO. Kprokos, O. 1. Bopo6seBa. — 3-e u3., ctep. — Cankr-IletepOypr:
Jlansw, 2024. — 224 c¢. — ISBN 978-5-507-47770-8. — TexkcT : anexkTpoHHsbIi // Jlanb

AIEKTPOHHO-OMOIMOTEUHAs cucrema. — Pexum JoCTymna:

https://e.lanbook.com/book/426224
3. bapanosckuii, B. 1. KBanToBasi MexaHuKa 1 KBAaHTOBAsI XUMHUS : yUEOHOE
nocobue mis By30B / B. W. bapanosckuit. — 4-e usn., crep. — Cankr-IletepOypr :
Jlanw, 2024. — 428 c. — ISBN 978-5-507-49478-1. — TekcT : a5ekTpoHHbIH // JlaHb
AIEKTPOHHO-OMOIMOTEeUHAs cucTema. — Pexum JoCTyma:

https://e.lanbook.com/book/393056
4, AdanackeB b.H. ®wusmueckas xumusi [DnekTpoHHBIH pecypc]. /

AdanacreB b.H., Axynosa 0.I1. — Cankr— IletepOypr: Jlanp, 2021. — 416 ¢. —
Pexxum nmocryna: https://e.lanbook.com/book/168461

d. Kazun B.H. ®usnueckas xumwusi [DneKTpoHHBIN pecypc]: YueOHOe
nocobue / Kasun B.H., [Tnmucc E.M., PycakoB A.M1. — Mocksa: IOpaiit, 2021. —
182 ¢. — Pexum nocryma: https://urait.ru/bcode/475718

6. CeupunoB B.B. ®usndeckas xumus [DnekTpoHHbIN pecypc]. / CBUpHIOB
B.B., CBupunoB A.B. — Caunkrt-IletepOypr: Jlanp, 2021. — 600 c. — Pexum noctyna:
https://e.lanbook.com/book/168989


https://lanbook.com/catalog/author/bazhin-n-m/
https://lanbook.com/catalog/author/bazhin-n-m/
https://lanbook.com/catalog/author/parmon-v-n/
https://e.lanbook.com/book/386087
https://e.lanbook.com/book/168461
https://urait.ru/bcode/475718

7. ITectoB C. M. Xumuueckas TepMoauHaMuka. Pa3oBble paBHOBECHUS U
pacTBOphL.: yueOHo-meroanueckoe nmocodue/ C. M. Ilecros, O. FO. Tkauenko.— M.:
PTY MUPDA , 2024 — Pexxum noctyma: https://ibc.mirea.ru/books/SHARE/55222/

8. XuMmudeckasi KHHETHKa [ DJIEKTPOHHBIA pecypc]: Y4ueOHO-MeToanIecKoe
nocobue / KpeiioB A.B., MockBuueB C.C., llInmeraeBa M.A. [u ap.]. — M.: PTY
MUPDA, 2024. — Pexum nocryma: https://ibc.mirea.ru/books/SHARE/5998/

9. [MamcueB P. C. Teopun 31€MEHTApHOrO aKTa XWMHYECKOW PEAKIHH. |
yuebHo-MeTouueckoe nocodue / P.C. llamcues, b.A. benses, M.B. bepmemieB. —
Mocksa: PTY MUPOA, 2024 -

Pexxum moctyna: https://ibc.mirea.ru/books/SHARE/5970/

10. [amcueB P. C. OcHOBHBIE MOHSATHS U 3aKOHBI KBAHTOBON MEXAHHKHU.
3amaun. : yueOHO-MeToguueckoe mocooue / P. C. lllamcues, b. A. benseB .— M. :
PTY MUPDA , 2023 — Pexxum noctyma: https://ibc.mirea.ru/books/SHARE/54773/

11. [Hamcues P. C. ATomHBIE TepMBI. : yaeOHO-MeToandeckoe nocodue / P.
C. lIamcwues, b. A. bense .— M. : PTY MUPDA , 2023 — Pexum gocryna:
https://ibc.mirea.ru/books/SHARE/54624/

12.  KpsutoB A. B. MeToapl KBaHTOBO-XUMHUYECKOTO pacuera MOJIeKys. Y. 1.
JIByXaTOMHBIE MOJICKYJIBL. : yueOHO-MeTonuueckoe mocodue / A. B. Kpsiios, P. C.
[MamcueB .— M. : PTY MUPDA , 2021 — Pexxum noctyma:
https://ibc.mirea.ru/books/SHARE/4146/

13. KpruioB A. B. MeTonbl KBaHTOBO-XMMHUYECKOTO pacyeTa MoJieKys. Y.2.
BapuaHThl WHAMBHIYaJIbHBIX 3aJaHHi. : y4eOHO-MeToauueckoe mocooue/ A. B.
KpeuioB, P. C. [amcueB — M.: PTY MHUPDA, 2022 — Pexum noctymna:
https://ibc.mirea.ru/books/SHARE/54382/

14, Teopus W TmpakTHKa peUICHUS KUHETUYECKUX 3a7ad. . ydeOHo-
metoaudeckoe mocooue / A. B. Kpeutos, O. H. Iummnos, O. X. Kapumos, B. P.
Omung — M. : PTY MUPDA , 2021 — Pexum JocTymna:

https://ibc.mirea.ru/books/SHARE/4129/

0) AoNOJIHMTE/IbHAs JIUTEepaTypa:

1 Ctpombepr A. I'., ®usnueckas xumus: Yueb. st By30B. / Ctpombepr A.T'.,
Cemuenko JI.I1. — M.: Beicm. mk., 2006. — 528 c.

2. llpuroxun, W.P. Xumunueckas Ttepmoaunamuka: Ilep. ¢ anrm /
[Tpuroxxun U.P., ledosit P. — M.: BUHOM. JlaGoparopus 3Hanuii, 2010. — 533 c.

3. OcHoBhI pusnueckoit xumuu. B 2 4 : yueOnuk / B. B. Epemun, C. U. Kapros,
U. A. Ycnenckas [u ap.]. — 5-e u3x., nepepad. u qon. — Mocksa : JlabopaTopus
3Hanuii, 2019. — 625 c.

4 Owusnueckas xumusg: [B 2 kxH.]: yuebnmk nms By3oB / Ilom pen.
K.C. Kpacnora. / KH. 1, 2. — M.: Beicnt. mk., 1995. — 512 ¢.; 319 c.

5. JlamackuH, b. b. DnekTpoxumus : yueoHoe nocodue / b. b. Jlamackun, O. A.
[letpuit, I'. A. LHupnuna. — 3-e uza., ucnp. — Cankt-IlerepOypr : Jlans, 2021. — 672
C.


https://ibc.mirea.ru/books/SHARE/55222
https://ibc.mirea.ru/books/SHARE/55222
https://ibc.mirea.ru/books/SHARE/55222
https://ibc.mirea.ru/books/SHARE/55222/
https://ibc.mirea.ru/books/SHARE/5998/
https://ibc.mirea.ru/books/SHARE/5970/

8.2. Pecypchl MHPOPMAIIHOHHO-TEJIEKOMMYHHUKAIIMOHHOU ceTu UHTEpHeT,
Heo0XoAMMBbIe VISl 0CBOEHH S JUCHUILTUHBI

1. http://library.mirea.ru/

Hay4YHO-TeXHHUYecKas onbmuorexka PTY MUPOA

2. https://e.lanbook.com/
ANeKTpoHHO-O0nbOMoTeuHas cuctemMbl (ObC) U3natennbcTBa «JlaHby

8.3. UndopMannoHHbIe TEXHOJIOTHH, WCIIOJIB3yeMbIe TPU OCYIICCTBICHUU
00pa30BaTENFHOTO TIpollecca MO AWCIHIDIMHE, BKIIOYAs MEpedyeHb IPOrPAMMHOTO
obecrieueHust 1 HHYOPMALMOHHBIX CIIPABOYHBIX CHCTEM:

— makeT opucHbIX nporpamm Microsoft Office;

— makeT opucHbIX mporpamm LibreOffice;

8.4. MarepuajbHO-TexHHYecKasi 0a3a, HeoOXoaumasl JJid OCYIIECTBICHHS
00pa30BaTEILHOIO MPOLIECCa MO AUCIUIIIINHE

— ydeOHasi ay IUuTOpuS;

— KOMITBIOTEPHBIN KJIacC.


http://library.mirea.ru/
https://e.lanbook.com/

