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1. OFBEM JUCHHUIIJIMHBI
Bcero: 15 3aueTHbIx enqunul] TpypoeMkocTs (540 akageMUUECKUX YaCOB)

Ounas popma o0yueHust

Ha Bcro nuc-

Bunx yueOHol paboThl —-— Cemectp 5 | Cemectp 6
AyauTOpHBbIE 3aHATHS (KOHTAKTHAasi padoTa ¢ npe-
nojaBarejieM), BCEro 4acoB 400 192 208
B TOM 4HcJIe:
Jlexkuun 128 64 64
JlaboparopHbie paboThI 208 96 112
[TpakTrueckue 3aHATHS 64 32 32
CamocTrosiTejibHAasi paboTa, BCero 4acon 140 60 80
B TOM 4YHCJIe:
[TonroToBka K SK3aMeHy, 3a4eTy 90 45 45
Jlpyrue BUIbI CAMOCTOSITEIILHOM PaOOTHI
(caMOCTOATETFHOE U3YUYCHHE TEM (Pa3/IeIOB) IUCIIH- 50 15 35
TIJTUHBI)

. JK3aMeH, JK3aMeH, JK3aMeH,
Bujx npoMeKyTOYHOM aTTeCTAIUH
3a4eT 3a4er 3a4er

OO0mast Tpy10eMKOCTb JMCUMILINHBI U TPYA0€eM- 540 252 288

KOCTb I10 ceMeCcTpaM, 4aCoB




2. MECTO JUCIIMIIJIMHBI
B CTPYKTYPE OFPA30OBATEJBHOM IIPOT'PAMMBI

HucuuruinHa «Pusnueckass XuMuUs») OTHOCUTCS K 00513aTeNIbHON YacTH LUKJIA JUCLUITIIMH
Bb1. luctunnmaa npoBoauTes B 5 u 6 cemecTpax.

W3yuenune nucHUIUIMHBI Oa3UpyeTcsl Ha pe3ysbraTax oOyueHHs, chOpMUPOBAaHHBIX MPHU
W3YYEHUHU CIIEYIOIINX AUCLUILINH:

- Maremaruka,;

- ®u3ukKa;

- Uadopmarunka;

- Heopranuueckast xumus;

- AHaJIMTHYECKask XUMUS,

TpeGoBanust K BXOJHBIM 3HAHUSAM, YMEHHSIM, HABBIKAM U KOMIIETCHLIUSM:

- BJIaJICHUE HAaBbIKAaMU Pa3rOBOPHO-OBITOBOM peuy;

- IIOHMMaHUE YCTHOHN (MOHOJIOTMYECKOM M JMaJIOrH4ecKoi) peuu Ha ObITOBBIE U 0OIIE-
KYJIbTYpPHBIC TEMBI;

- BJIaJieHue HauboJjee ynoTpeOUTENbHOM IpaMMaTUKON U OCHOBHBIMU IPaMMaTHYECKUMU
SBJICHUSMU, XapaKTEPHBIMU Il YCTHON M MMCbMEHHOM peuu MOBCEAHEBHOIO OOLICHNUS;

- 3HaHue 0a30BOM JIEKCUKH, IPECTABIISIONIEH CTUIIb TOBCEHEBHOIO U OOILEKYIbTYPHO-
ro OOIIEHHUS;

- OCBOCHHUE CIEAYIOIIMX KOMIETEHIIMI Ha ypoBHE HE Hibke noporoBoro: YK-1 (Crnoco-
OCH OCYIIECTBIIATh KPUTHUECKUI aHaIU3 MPOOJEMHBIX CUTYaIlMil HA OCHOBE CUCTEMHOIO IOJ-
x0J1a, BeIpabaTeiBaTh crpateruto neiictuii), OIIK-1 (Crocoben ananu3mpoBaTh, HHTEPIPETH-
poBaTh U 00001IaTh pe3yabTaThl IKCIEPUMEHTAIBHBIX U PACUETHO-TEOPETHUECKUX pabOT XUMHU-
yeckoil HanpasneHHocTH), OIIK-2 (CriocoGeH npoBOAUTh XMMHUECKUN 3KCIIEPUMEHT € MCIIONb-
30BaHHEM COBPEMEHHOTO 000pyaoBaHUs, coOMIOas HOPMBI TexHUKU Oe3omacHocTH), OIIK-4
(Cnocoben muanupoBaTh pabOThl XUMHUYECKOM HANpaBJIEHHOCTH, 00padaThIBaTh U MHTEPIPETH-
pOBaTh IMOJIyYEHHbIE PE3YJbTaThl C UCIOJIb30BAHUEM TEOPETUUYECKUX 3HAHUHN U MPaKTHUECKUX
HABBIKOB PEIICHUS] MAaTEMaTHUYECKUX U PU3NYECKUX 3a/1a4).



3. HINIAHUPYEMBIE PE3YJIBTATbI OB YYEHUSA

[IpenogaBanne kypca (U3MYECKON XWMHH CTaBUT CBOCH TJIABHOHM IIENBIO PACKPHITh
CMBICI OCHOBHBIX 3aKOHOB (PM3UYECKOW XMMUU, HAYYUTHh 00YyYarollerocs BUAETh 001acTU MpH-
MEHEHUS 3TUX 3aKOHOB, YETKO IMOHHUMAaTh MX NPUHUMIHAIBHBIE BO3MOXHOCTU INPU PEIICHUU
KOHKPETHBIX 33]1a4.

3aﬂa‘{aMI/I HU3YUYCHUSA TUCHUIIIINHBI ABJISAFOTCS:

o 3aJI0KUTh (PyHJAaMEHTaJIbHbIC 3HAHUSI OCHOB COBPEMEHHBIX T€OpUi B obmactu usmue-
CKOM XMMHHU U CIIOCOOO0B UX MPUMEHEHHS I PEIICHHUS TCOPETHUECKUX U MPAKTUYECKUX 3a/1a4 B
JIFOOBIX 00JIACTAX XHMUH;

o chopmMHpoBaTh y 00yUYAIOMIUXCSI CUCTEMY 3HAHUN M HABBIKOB, HEOOXOIUMBIX IJIsi CaMO-
CTOSITENIBHBIX JICHCTBHIA: MOCTAHOBKH 3a/1a4 (PU3UKO-XMMUYECKOTO UCCIIEIOBAHNUS B XUMHUYECKUX
cucTeMax, BbIOOpa ONTUMAJBHBIX MyTEH U METOAOB peIleHUs MOJOOHBIX 3aJau Kak 3KCIepH-
MEHTAJbHBIX, TAK U TEOPETHUYECKHX; OOCYKIACHUS PEe3yIbTaTOB (PU3UKO-XUMHUYECKUX HCCIENO0-
BaHU, OPUEHTUPOBATHCSI B COBPEMEHHOM JUTeparype Mo GU3N4ecKOil XMMHM, BECTH HAyYHYIO
JMICKYCCHIO TI0 BOIIpOcaM (pU3HUECKON XUMUHU;

o HAY4YMTh MOAX0JIaM IPOBEIEeHUS (PU3UKO-XUMUYECKUX PACUETOB C MOMOIIbIO N3BECTHBIX
dbopMyn 1 ypaBHEHHH, B TOM YHCJIE C TOMOIIBIO KOMITBIOTEPHBIX MTPOrpaMM, IMPOBEJCHUS CTaH-
JApTHBIX (PU3UKO-XUMHUECKUX U3MEPEHUH, UCII0JIb30BaHUs CIIPABOYHOM JIUTEPaTypsl MO GpU3u-
YECKOU XUMUHU.

KOMHCTCHHI/II/I, Q)opMpreMHe B pC3yJIbTAaTC OCBOCHUA NUCHUILIINHBI:

. CriocobeH aHanu3upoBaTh, MHTEPIPETHPOBATH U 0000IIATH PE3yNIbTaThl IKCIEPUMEH-
TaJIbHBIX ¥ PACYETHO-TEOPETUICCKUX PabOT XuMuueckoi HampasieHHocTr (OITK-1);

. CriocobeH MpOBOAUTH XUMHMUYECKHH HKCHEPUMEHT C HCIOJIb30BAaHUEM COBPEMEHHOTO
obopyaoBaHus, co0r0Iast HOPMBI TeXHUKH Oe3omacHocTH (OITK-2);

. CriocobeH MpHUMEHSATh PACUETHO-TEOPETUUYECKHE METOABI JJI M3yueHHs CBOMCTB Be-
IIECTB M MPOLIECCOB C UX yYacCTHEM, HCIOJIb3Ysl COBPEMEHHOE IIporpaMMHOe obecrieueHue u Oa-
3bI JAHHBIX MTpodeccuoHanbHoro HazHauenus (OITK-3);

. Cnoco0eH miuaHupoBaTh PaOOTHl XUMUUECKON HaIllpaBIEHHOCTH, 00pabaThiBaTh U UHTEP-
NPETUPOBATh MOTYYEHHBIE PE3YIbTAThl C UCIOIb30BAHUEM TEOPETUUECKUX 3HAHUM M MpaKTHye-
CKHX HABBIKOB PEIICHUs MaTeMaTHYeCKuX U pusuueckux 3aaay (OI1K-4)

CrniocoOeH MOHUMATh MPUHIMITEI PpaboThl WH(GOPMAIIMOHHBIX TEXHOJIOTHA, MCIIOJIH30BaTh
UH(POPMAIMOHHBIC 0a3bl JAHHBIX M aJallTUPOBATh CYHIECCTBYIOIINE TIPOTPAMMHBIC TIPOTYKTHI JIJIs
petieHus 3a7a4 nMpo(ecCHOHAIBHOM JAEATEIBHOCTH ¢ YYETOM OCHOBHBIX TpeOOBaHUil nH(pOpMa-
rmonHou 6e3onacuoctu (OTTK-5);

. CrocobeH TpeACTaBIsATh Pe3yIbTaThl MPOPECCHOHATBHON IEATCIHOCTH B YCTHOW H
NUCbMEHHOU (opMe B COOTBETCTBUM C HOPMAMHU U NpaBUIaAMH, IPUHATHIMHU B IPOdeccuoHab-
HoM cooOmiectse (OITK-6);

. CriocoOeH omnpeeNsaTh Coco0bl, METOBI M CPENICTBA PEIICHHS TEXHOJOIMYECKUX 33713
(TIK-3)

B pesynbrare u3ydeHus: AUCHUILTUHBL «PU3UUecKas XUMUs» 00yUarOIIUNACS JT0JIKEH:
- 3HaTh pyHAAMEHTAJIbHBIEC TOHITHS, TEPMUHOJIOTHIO M CUMBOJIHMKY (PU3NYECKON XUMUH,
-3HaTh OCHOBHBIE BH/IbI (DU3UKO-XUMHUYECKUX SBJICHUNA U MPOLIECCOB;
- 3HaTh U MOHMUMATh CYTh OCHOBHBIX 3aKOHOB MPOTEKAHUS XUMUYECKUX U (PU3NKO-XUMHUECKUX
IIPOLIECCOB;



- 3HaTh (U3NKO-XUMHUYECKUE BEITMUMHBI, XapaKTEPHU3YIOLIHE HAIPABICHUE, CKOPOCTh, BO3MOX-
HOCTb Y CTEIICHb IIPOTEKAHMS IIPOLIECCOB;
- 3HaTh CYyTh OCHOBHBIX METOJIOB (PU3UKO-XMMUYECKOTO aHAIIN3A;

- 3HaTh METO/IBI ONpeAeacHus (U3NKO-XUMHUECKUX mapameTpos (st OITK-4);

- YMeTh NpOU3BOJUTh MaTEMATHUYECKHIA BEIBOJI 3aKOHOB (DM3HUECKON XUMUH,

- YMmeTh IIPUMEHUTH (1)I/ISI/IKO'XI/IMI/I‘I€CKI/IC 3aKOHBI K Pa3HbIM THUIIaM ITPOLECCOB;

- YMeTh NMPUMEHATh OCHOBHBIC (DU3MKO-XMMHUYECKUE MapaMeTphbl JJIS PEIICHHUS] MPAKTUYECKUX

3anad (s OIIK-1, OIIK-3, OIIK-4, OIIK-5, OITK-6, ITK-3);

- Bragers MaTeMaTHueckuM anmnapaTom (GuU3NIecKoil XuMun (auddepeHraIbHoe 1 HHTErpalib-
HOE MCYHCIICHHE, aHAIN3 YPaBHEHUH M KPUBBIX, UTEPAIMOHHBIE aJITOPUTMBI);
- Bnaners HaBbIKaMM IJIAHUPOBAHUS M IPOBEACHUS (PU3UKO-XUMHUYECKOTO IKCIIEPHUMEHTA,

- Branets HaBbIKamMu paboTHI B MPUKIAJHBIX POrpaMMax Jjisi 00pabOTKU pe3yabTaToOB JKCIie-
pumenTa (s OITK-2, OIIK-4, OIIK-5, OTIK-6).

WuaukaTtopel ¥ JECKPUNTOPHl YAaCTH COOTBETCTBYIONIEH KOMIIETEHIMH, (OpMUpYye-
MOH B IIpouecce u3y4yeHus IUCLUILUIMHBL «Dusnyeckas XUMUA», OLECHUBAIOTCI IIPU II0-
MOIIM OLIEHOYHBIX CPEACTB.

[Tnanupyembie pe3ysbTaThl 00y4eHHs 10 qucuuIinHe «Dusznyeckast XUMHs», UHIAKATOPBI
noctmkenns komnerenuuii OIMK-1, OITK-2, OIIK-3, OIIK-4, OIIK-5, OIIK-6, I1K-3,
MePEYCHb OLICHOYHBIX CPEJICTB

Ne | Kog unnuka- | HaumenoBanue un- | Kon nnanupy- [Inanupyemsle | HaumeHnoBanue
1/ TOpa J0CTU- JAuKaTropa A10CTH- €MOT'O PE3YyJib- | PC3YJbTAaThbL O6y- OLCHOYHBIX
II KCHUSA KOM- JKEHHS KOMIICTCH- TaTta O6y‘ICHI/I${ YCHUA CpCacTB
MHETCHIIUHN AU
1. N-1omk1 3uath: ¢yngamentans- | 3 (UI-Lomk.1) 3Haer: ¢usuko- | Bonpockt TS
HBIC TIOHATHS, TEPMHU- XMUMUYECKHE BEJIU- | MOATOTOBKHU u
HOJIOTHIO ¥ CHMBOJIUKY YMHBI,  XapaKTepHU- | 3AIIUTHI  Pe3yJib-
(usndeckoit  XuMuW, 3yIOIIME HampaBlie- | TaTOB JIabopaTop-
CyTh OCHOBHBIX 3aKO- HHUE, CKOpPOCTh, BO3- | HBIX paboT
HOB TIPOTEKaHUS XHMU- MOXXHOCTh M CTe-
YeCKMX H®  (PHU3UKO- MeHb  TPOTEKaHUS
XUMHYECKUX  IpoIlec- MIPOIIECCOB
COB, CYThb OCHOBHBIX
METOJIOB ¢busnko-
XUMHYECKOTO aHaJIH3a
2. NI-20mk-1 Ymetb: GopMyaupo- Y (MO-20mx.1) YmMmeet: cuctemartu- | Bompocsr TSt
BaTh 3aK/IIOYCHUS U 3UpPOBaTh M aHA/M- | 3AI[UTHl  Pe3yJib-
BBIBOJIBI 110 PE3yJIbTa- 3UpOBaTh pe3ylbTa- | TATOB J1abopaTop-
TaM aHaJIN3a JINTepPa- TBI XUMHYECKHX | HBIX paboT, BO-
TYpHBIX JJAHHBIX, aHA- 9KCIICPUMCHTOB, mpoCHl Ui py-
JTU3UPYET Pe3yIIbTaThI HaOIIOICHUH, W3Me- | OSKHBIX KOHTPO-
pacueToB CBOICTB Be- peHuii, a Takxke pe- | Jei
IIECTB ¥ MATEPHAIIOB 3yJNBTaTBl  PAacYeTOB
CBOWCTB BEIIECTB
3. NI-30mk-1 Brnaners: npuémamu | B (U-3omk.1) Bnageer: npuémamu | Bonpocsr IS
HUHTEPIpETANNN pe- aHanmu3a U 0000Ime- | 3alUTEl  pe3yiib-
3yJIbTAaTOB  COOCTBEH- HUS pE3yNBTATOB | TAaTOB J1abopaTop-
HBIX JKCIICPUMEHTOB H COOCTBEHHBIX  OKC- | HBIX paboT, BO-
pacueTHO-rpadUIeCKUX MEPUMEHTOB M pac- | MPOChl JIsL  Py-

pabor

9eTHO-TpapUIECKUX
pabor

OEeXHBIX KOHTPO-
Jen

4. | Ul-lonk-2

3HaTh: HOPMBI TEXHUKHU
Oe3omacHocTH TpH pa-
0oTe ¢ BeliecTBaMH |
MarepraiaMu

3 (I/UI_:LOHK-Z)

3HaeT: mpaBwiIa pa-
0OTBI ¢ XMMHYECKHU-
MU OOBEKTaMH C
coOJIIo/IeHEM HOPM
TEXHUKH 0€30IacHO-

Bormpocst TS
Jorycka K Jiabo-
paropHbiM  pabo-
Tam




CTH

5. N-20mk-2 VYmetb: ucnonb3oBath | Y (UA-20mk.2) YmMmeet: cuHTe3upo- | Bompocs TSt
CYIIECTBYIOIINE W pa3- BaTh BEIIECTBA U | 3aIIUTHl  pe3yiib-
pabaTrIBaTH HOBBIE MaTepHaibl pa3HO#l | TaToB Jaboparop-
METOAMKH TIOTYICHUS U MPUPOIBI C WCIIONB- | HBIX paboT
XapakTepu3alul  Be- 30BaHHEM HMEIo-

IIECTB W MAaTepHAIIOB IITUXCST METOTUK
IUIA  pelmieHus  3ajad

npogecCuoHaTBHOM

JICSITETIBHOCTH

6. NI-30mk-2 Brnanets: naBbikamu | B (MJ1-3opk-2) Bnaneer: mpuémamu | Bonpockl JUIS
HCCIICIOBAaHHS CBOMCTB pabOTBl Ha CepHii- | 3aIIUTHl  PE3YJib-
BCIIIECTB U MAaTCPUAIIOB HOM ¥ CICIHAJIBHOM | TaTOB Jiaboparop-
C WCIOJIb30BAHUEM CO- HAYYHOM 00OpYAO- | HBIX paboT
BPEMEHHOTO HAYYHOTO BaHUHU
00opyaoBaHUs

7. N-1omnks 3uate: Meronsl ommca- | 3 (MI-1lopx.s) 3HaeT: mpukIagHbie | Bompocs JUTS
HUS CBOMCTB BEUIECTB U TIPOTPaMMEI Ui | Jomycka K Jabo-
MIPOIIECCOB C UCIIONIB30- BH3YaJIbHOTO MOJIe- | paTOpHEIM  pabo-
BaHHEM 0a3 JaHHBIX JUPOBAHUS BEIIECTB | TaM
npo¢eCCHOHATHHOTO U TIPOLIECCOB
Ha3HAYCHHUS

8. NI-2011k-3 YMeTh: npumersath | Y (UA-20mk.3) YMeeT: UCroJb30- Bormpocet TSt
TEOPETHICCKHE H TOJTY- BaTh COBPEMECHHOE 3alIUTBl  PE3YJlb-
SMIUPUYCCKUC MOJICIN mporpaMMmHoe obec- | TaToB Jlaboparop-
OpYU  peIICHHH  3a/ad MEYCHUE U 0a3bI HBIX paboT
XUMHYCCKONH  HaIpaB- JTAHHBIX JIJIS U3y4e-

JICHHOCTH HUSL QU3MYECKHX U
XUMHUYECKUX
CBOWCTB BEIIECTB

9. NI-30mk-3 Bnanets: cranmgaptasiv | B (MA-30mk-3) Brnaneer: HaBeikamMu | Bompocst IS
MPOTPaMMHEIM  00ecTie- paOoTHI B IPUKIAA- | 3AIIUTHl  PE3YIIb-
YEeHHUEM M CICIUaIN3H- HBIX IIPOrpamMmax TaToOB JIaboparop-
POBaHHBIMHU bazamu U BU3YaITbHOTO HBIX pPaboT, BO-
JMAHHBIX TIPH PEHICHUU MOJICITUPOBAHHS MpOCHl UL py-
3ama4 MpoQeCcCHOHANb- BEIIIECTB U MPOIIeC- OCKHBIX KOHTPO-
HOU JIeITEIHbHOCTU COB JIen

10. | U-1lonk.a 3uath: noaxoasl kK pe- | 3 (UA-lomk.a) 3HaerT: MeTONbl | 3amaun pyOekHO-
HICHUIO 33724 XUMHUYe- ompeneneHuss (GU3M- | TO KOHTPOJS, 3K-
CKOM HampaBJICHHOCTH KO-XUMHYECKUX TMa- | 3aMCHAI[HOHHbBIC
Ha OCHOBE TEOpeTHYC- paMeTpoB MPOCTHIX | 3aa4u
CKUX ¥ TPaKTHICCKHUX U CIOXXHBIX HeEopra-

HaBBIKOB pEIICHUS Ma- HUYECKUX W OpPTaHU-
TeMaTHIeCKuX U (pr3u- YECKHUX COCIMHCHHMA
YECKHX 3a/1a4

11, | U-20mk-4 VYmerb: mpoBoauth Bbl- | Y (M-20k.4) VYmeer: uHTeprpe- | 3agaun pyOesKHO-
YUCIICHUS C H3Mepsie- THPOBATh pe3yibTa- | TO KOHTPOJS, K-
MBIMH BEJIMYMHAMH Ha TBI XUMHUYECKHUX | 3aMEHAIIMOHHBIC
OCHOBE TEOPETUYECCKHUX HaOJIOCHUI U pac- | 3amaun
IpEICTaBICHUM U 3a- 4€TOB C HCIOJIb30-

KOHOB (husngeckoit BaHHEM 3aKOHOB U
XUMUH npeacTaBacHuii hu-
3UYECKON XUMHH

12. | U-30mk.4 Bnagers: parmmonans- | B (MI-3onk.4) Bnageer: 6azoBbiMu | 3amaun pyOekHO-
HBIMH TpUEMaMU  pe- 3HAHUSAMH B 00J1aCTH | TO KOHTPOJIS, K-
IIeHWsT ~ MaTeMaTHhue- MaTeMaTUKd © (U- | 3aMCHAI[MOHHBIC
CKUX ® (U3NIECKHUX 3WKH TIPH IDIAHHUPO- | 3a/1a4d
3aaqy BaHUM PabOT W TMPO-

BEJCHUU  PacyEToB
XUMHUYECKON
HAMPaBJICHHOCTH
13. | U-1lomks 3HaTh: COBpPEMEHHbIE 3 (MO-1opk.s) 3Haet: coBpeMeHHble | Bonpockl TSt




I T-rexHOIOTUHU 11t
cbopa, aHanM3a u mpexm-
CTaBJICHNH HHPOpMa-
MU XUMHYECKOTO
npoduis ¢ codmroe-
HHEM HOPM U TpeboBa-
HUH HHPOPMATMOHHON
0e3omacHoCTH

IT-rexHOIOrUN 11U
cobopa, aHamm3a H
TIPEICTAaBICHAN WH-
¢dopmanmi O CBOW-
CTBax OCHOBHBIX
KJIaCCOB XAMHYE-
CKHX COCIUHCHHI U
mpolieccax

3alIUTBl  PE3yJib-
TaToOB JIabOpaTop-
HBIX pPaboT, BO-
IpOCEl Ui pYy-
OCKHBIX KOHTPO-
nen

14. | U-20mxs YMeTh: NpUMEHSTh Y (M-2011x.5) YMmeer: ucnons3o- | Bompocsr TSt
CTaHJAPTHHIC H OPUTHU- BaTh MPOTPAMMHEIC | 3aIUTHl  PE3yJib-
HaJIbHBIC TIPOTPAMMHBIC MPOAYKTHI IS ONHU- | TATOB JIaboparop-
MPOAYKTHI, IPH HEOO- caHus ¥ OOBSICHEHHsI | HBIX paboT, BO-
XOJMMOCTH aIalITHPYs CTpOCHUs, (u3UUe- | MPOCBl s Y-
WX JJIs pEIICHUS 3a1a4 CKUX U XMMHYECKUX | OCKHBIX KOHTpO-
npodecCnOHaTBHON CBOJCTB BEILECTB el
JIeSITEIbHOCTH
15. | UO-30mks Bnagets: coBpeMeH- B (M-30mk-5) Brnaneer: coBpemeH- | Bompocst TS
HBIMH BBIYHCIIUTEIb- HBIMH METOJIaMH | 3aIlUThl  PE3yiib-
HBIMH METOJIAMH TSt ONMUCAaHUsT ¥ MOje- | TaToB Jaboparop-
00paboTKU TaHHBIX JUPOBaHUS XUMHYE- | HBIX paboT, BO-
XUMHYECKOT0 IKCIIe- CKUX IMPOIIECCOB HA | MPOCHI Ui Y-
pPHUMEHTa, MOJICJINPOBa- OCHOBE 00pabOTKH | OEKHBIX KOHTPO-
HUSI CBOICTB BEIIECTB IKCTIEPUMEHTAIIb- neu
(MaTepHalnoB)  mpo- HBIX TAHHBIX
IIECCOB C UX Y4aCTHEM
16. | UO-1onk-s 3uath: TpeboBanus K | 3 (UI-lopk.e) 3naeT: craHaaptHy | Ot4érel 10 J1abo-
odopmicHHIO OTYETA O ¢dbopMy COCTaBIiCHHS | paTOPHBIM pado-
BBIMIOJIHEHUH  J1abopa- oT4éTa HA PYCCKOM | Tam, 3agadd py-
TOPHOW WM pacuéTHO- SI3BIKE OEIKHOTO KOH-
rpaduyeckoi paboThl TpOJIs, 3K3aMeHa-
IHOHHBIE ~ BOIPO-
CBI ¥ 33/1a41
17. | U-20mx.e Ymers: mpencraBisth | Y (U-20mx.6) VYmeer: cocTaBnsaTh | Bompocs TSt
pe3ysbTaTthl  paboThl B TEKCT JOKJIaaa, pe- | cadu dK3ameHa
BUJIE TE3HMCOB JOKJaJa (bepara, TE3UCOB C
HA PYCCKOM U aHIJIAMN- HCTIOJIb30BaHHUEM
CKOM SI3bIKE B COOTBET- XUMUYIECKOMN HH-
CTBUM C HOpMamMu H dopmanuu u3 pas-
MpaBUJIaMH, MPUHATHI- JINYHBIX UCTOYHUKOB
MH B XHMHYECKOM CO-
o01ecTse
18. | U-30mx.e Bnangetrs: mnpunoxenu- | B (MIA-3omnk.6) Brnaneer: mpuémamu | Bompocst JUTSt
SIMU  JUISL  TIOCTPOCHUS paboThI ¢ KOMITbIO- 3almuThl  J1abopa-
rpaduKoB, JHarpamm, TEPHBIMH TIPOTPaM- | TOPHBIX paboT
BBINOJTHEHHUS PAcUETOB, MaMH JUTS TIPE/ICTaB-
CO3/IaHUs TPE3CHTALUU JICHUS PE3yJIbTAaTOB
0 TeMe PaboTHI 9KCHEPUMEHTATBHON
U TEOPETUUECKON
JIESITeIBHOCTH
19. | U-1pks 3HaTh: HOPMATHUBHBIC 3 (UA-1k.3) 3HaeT: crocoOsI, Bormpocet TSt
JIOKYMEHTBI IO CHCTE- METOJIBI M CPEJICTBA | 3alIUThl  J1abopa-
MaM CTaHIAPTH3AIHH, pEIIeHHsT TEXHOJIO- TOPHBIX PaboT
pa3paboTKH U Mpou3- THYECKHX 3371249 B
BOJICTBY XHMHYECKOM paMKax IMpUKIaTHO-
MPOAYKITUH T'O UCCIICIOBAHUS
20. | Ud-2pks Ymerb: npoBoauthk mo- | Y (U-2pk-3) VYmeer: ananusupo- | Bompocst Juist

WCK CHEeUaIM3UPOBaH-
HOHM MH(pOpMAIHH B
HaTeHTHO-
nHpopManMoHHbIX Oa-
3aX JaHHBIX

BaTh 1 00001IaTH
pe3yIbTaThI HATCHT-
HOI'O ITOMCKA I10 Te-
MAaTHKE MTPOEKTA B
BBIOpaHHOW 00J1aCTH
XUMHH

3amuThl  J1abopa-
TOpPHBIX  pador,
KypcoBast paboTa




21,

WA-3nk3

Brnaners: HaBBIKAMH
[UIAHUPOBAHUSL M TPO-
BEIECHUA ¢u3nKo-
XUMHUYECKOTO  DKCIIe-
pHMeHTa

B (M]1-3nik-3)

Bnaneer: HaBpIKaMU
OpraHH3aliy camo-
CTOSITETTLHOTO HC-
cle[0BaHus B 00J1a-
CTH XUMUHU

Bormpocet IS
3amiTel  J1abopa-
TOpHBIX  paboT,

KypcoBas pabora




4. COAEP) KAHUE JUCIUITJINHbI

4.1. YyeOHO-TEeMATHYECKHII IJIaH

5 cemecT

KoanyecTBo 4acos

Homep KOHTAKTHOH padoThl ¢ penojaBareiemM
HaumenoBanme pasjaeJa,
PyGexx | pa3pena, TeMbI Jlekunu JlaGopa- IIpakTuye-
TeMbl TOpPHbIE CKHe 3aHs-
padoThI THS
1 Xumuueckasi TepMOJIMHAMUKA 24 18 12
PyGex 1 2 TepMmonnHaMuyeckast TEOpHUs 12 18 6
pacTBOpoOB
PyOGexHbIit KoHTpoJb Ne 1 — 3 —
3 da30BbI€ paBHOBECUS 12 18 8
4 XUMHYECKOE U aJICOPOIIUOH- 14 36 5
PyGesx 2 HOE paBHOBECHE
5 [TocTynaTel cTaTUCTUYECKOU 2 _ 1
TEPMOIUHAMUKHU
PyGexxHb1it KOHTpOITH No 2 — 3 —
Bcero: 64 96 32
6 cemecT
KoumnuectBo yacos
Homep KOHTAKTHOH padoThI ¢ penogaBareaemM
HaumenoBanue pasjaeJa,
PyGex | pa3nena, TeMBI JlaGopa- I[IpakTnue-
TeMbl Jlexkuuu TOPHbIE CKHe 3aHf-
padoThI THS
6 X 32 24 18
MMHUYECKasi KHHETHKA
Py6ex 1 5
Py0exub1ii KoHTpoab Ne 1
7 Karamms 14 12 6
PyGex 2
g 8 DNEKTPOXUMUS 18 64 8
PyGexxHbIif KOHTpOITH No 2 — 6 -
Bcero: 64 112 32
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4.2. Coaep:xanue JEeKIUOHHBIX 3aHATHI

Tema 1. Xumuueckaa mepmoounamuxka

IIpenmer u cocraBHble YacTH (pu3nueckoid XUMuU. OCHOBHBIE ATaIlbl PA3BUTUSA (U3NYE-
CKOM XMMHH KaK COBPEMEHHOH TEOPETUYECKOW OCHOBBI XMMHUHU. MeETOIbl TEpPMOJUHAMUKH, KH-
HETUKU U KBAaHTOBOW XMMMM B OIIMCAHUM XMMHUYECKMX SBICHUH. POJIb MOIy>MIMpPUYECKUX 3a-
KOHOMEPHOCTEW B TEOPUU XUMUH.

MakpOoCKOIIMYECKHEe CUCTEMBI U TEPMOJMHAMMYECKUN METOJ UX onucaHusd. Tepmuue-
CKOE paBHOBECHE CUCTEMBI. TepMoauHamMuueckue nepeMensslie. Temneparypa. IHTeHCUBHBIE U
9KCTEHCHUBHbIE BeanuuHbl. OOpaTuMble U HEOOpaTHMbIE MPOLIECCH U UX CBOMCTBA. YpaBHEHUs
COCTOSIHUS. YpaBHEHHE COCTOSHUS HMIEAJIBHOIO rasa, raza Ban-nep-Baanbca. Teopema o coot-
BETCTBEHHBIX COCTOSHUAX U 00Ias npolieMa ypaBHEHUs COCTOsSHUSA. BupuaibHble ypaBHEHUs
COCTOSIHUS.

Ternora u paboTsl pazauuHoro poaa. Pabora pacmmpeHus Uist pa3inyHbIX MPOIECCOB.
ITocTynaTel ¥ 3aKOHBI XUMUYECKON TEPpMOANMHAMUKH. [I0CTys1aThl M 3aKOHBI XUMUYECKOU TEPMO-
nuHamuku. [lepBelil 3akOH TepMoaMHAMUKU. BHyTpeHHssI sHeprus. OHTanbnus. TepMOXUMMSL.
3akoH 'ecca u ero cnenctBus. CTaHAAPTHBIE COCTOSIHUS U CTAHJIAPTHBIE TEIJIOThl XMMHUECKUX
peakuuid. Temiora cropanus. TemnoTsl oOpa3oBaHus. 3aBUCUMOCTb TEIIOBOro 3¢ddexra peak-
K ot Temrneparypsl. @opmyna Kupxrodda. 3aBucuMocTh TEMIIOEMKOCTH OT TeMIIEpaTyphl U
pacyeTsl TEIUIOBBIX 3P (GeKToB peakuuil. Tabauibl CTaHIAPTHBIX TEPMOANHAMHUYECKUX BEJINYMH
Y MX UCIOJIb30BaHUE B TEPMOJINHAMUYECKUX pacueTax.

Bropoii 3aK0H TEpMOAWHAMHUKH M €T0 pa3in4Hble (POPMYIUPOBKH. DHTpONHs. Y paBHE-
HUE BTOPOIo Hayaja TEPMOAMHAMMKH JIJIsl 0OpaTUMBIX U HEOOpAaTUMBIX HpolieccoB. Hekommnen-
cupoBaHHas Teruiota Knaysuyca u pabora, norepsiHHas B HeoOpatumoM mporecce. O60CHOBa-
HUE€ BTOpPOro Havana tepmoanHaMuku. Teopema Kapno-Kiayznyca. Pasnuunble mkansl Temrie-
patyp.

OHTponus Kak (QyHKIMS COCTOSHHUA. VI3MeHeHHe 3HTPONMH MPU PA3IUYHBIX MPOLECCaX.
W3meHenue SHTPONNY U30JIUPOBAHHBIX IIPOLIECCOB U HAIIpaBJIIEHUE IIPOLIECCa.
TepmoauHaMuyeckue GyHKUMHU U QyHIaMeHTanbHble ypaBHeHus ['n06ca. Dueprus ['enbMrons-
1a, sHeprust ' m66ca u ux cpoiictBa. YpaBHenuss Makcpesia. Mcnonb3oBanue ypaBHeHus: Makc-
BeJUIA JUUIS BBIBOJA PA3JIMYHBIX TEPMOAMHAMUYECKUX COOTHOILICHHM.

CBsi3p MEXIy KaJIOPUYECKUMU M TEPMOJMHAMUYECKUMH IEPEMEHHbIMH. MeTobl BbI-
YHUCIIEHUSI SHTPOIIUHU, BHYTPEHHEN dHEPTUH, SHTANBINU, 3Hepruu [enpmronbla u sHeprun ['n6-
Oca. YcinoBusi paBHOBECHS U KPUTEPUH CaMOIIPOU3BOJIBHOTO NMPOTEKAHMSI IPOLIECCOB, BBIPAXKEH-
HbIE Yepe3 XapaKTePUCTHUECKUE (PYHKITUH.

VYpaBuenue I'n60ca-I'ensmronbla u ero posis B XuMun. Pabota u Terniaota XMMHYECKOTO
mporecca.

XUMHYECKHE NTOTEHLINAIIBI, UX ONPEICIICHUE, BBIUUCIECHUE U CBOMCTBA. XUMHUYECKUH I10-
TEHIMAJI UACAITBHOTO U HEUJEAIBHOrO ra3oB. Meron nerydectu. Pa3inuHbpie METOABI BBIYHCIIE-
HUS JIETYYECTH U3 ONBITHBIX JAHHBIX.

Tema 2. Tepmoounamuueckas meopus pacmeopos

PactBopbl pa3nuuHbIX Ki1accoB. PazmuuHble cOocoObI BBIPAXKEHHSI COCTaBa pPacTBOPA.
Cwmecu uaeanbHbIX ra3oB. TepMoAMHAMUYECKHE CBOMCTBA ra30BbIX cMeceil. MneanbHbie pacTBo-
PBI B pa3JIMYHBIX arperaTHBIX COCTOSTHUSAX M O0IIee YCIOBUE HACATBHOCTH PACTBOPOB.
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JlaBlieHMEe HACBIIIEHHOTO Mapa *UJKUX PacTBOPOB. 3aKOH Payist U ero TepMoguHaMuye-
ckuil BpIBOJ. HeupeanpHble pacTBOpBI M UX cBOicTBa. Metox aktuBHOcTeil. KoaddummenTs
AKTUBHOCTH U UX OIPEJEIECHUE 10 MapIHaAIbHBIM JaBICHUSIM KOMIIOHEHT.

CraHgapTHble COCTOSHUSI IPU OIPEAEICHUM XUMHYECKMX IOTEHIUAJIOB KOMIIOHEHT.
CuMMeTpuyHas 1 HECUMMETPUYHAsL CUCTEMBI OTCUETA.

Konnuraruaele cBolcTBa pacTBOpoB. M3MeHeHHME TeMmmeparypbl 3aTBEPAEBAHUS pPa3-
JUYHBIX pacTBOpoB. Kprockonnueckuit MeTo. 30HHas IJIaBKa U €€ IPAKTUYECKUE IPUMEHEHHUS.
OcMotnyeckue siBiieHus. YpaBHenusi Bant-I'odda, ero repmoanHaMu4ecKnuid BEIBOA U 00J1aCTh
npuMeHuMocTH. O0111ee paccCMOTPEHNE KOJUTUTaTUHBIX CBOMCTB pacTBOPOB.

Tepmoannamuueckas kinaccuukanus pacTBopoB. OYHKIUS CMEIICHUS IS UeaTbHBIX
U HeuJealbHbIX pacTBOpoB. lIpenenbHo pa3daBiieHHbIE pacTBOPBI, aT€pMallbHbIE, PETYJISPHBICE,
CTpPOT'O peryjsipHbIE pacTBOPHI U UX CBOWCTBA.

[TapimanbHbie MOJIBHBIC BETMYMHBI M UX ONPEAEIICHNE U3 OMBITHBIX JaHHBIX JIJIsi OUHAp-
HBIX cucTeM. YpaBHeHus ['n66ca - [[rorema.

Tema 3. Dazosvie pasnosecusn

PaBHOBecue KUIKOCTH - Map B JIBYXKOMIIOHEHTHBIX cucTeMax. PaBHOBECHBIE COCTaBbI
napa u >KMJIKOCTH. Pa3znuuHble BUAbI quarpamm coctosiHusl. 3akonbsl ['n66ca - Konosanosa. Pa3-
JIEJIEHNE BEIIECTB ITyTEM IIEPErOHKU. A3€0TPOIHbIE CMECH U UX CBOMCTBA.

I'ereporennsie cucremsl. [loHsTHE (a3pl, KOMIOHEHTa, cTenieHn cBoOoAbl. [IpaBuio das3
I'n606ca 1 ero NpuMEeHeHue K reTepOreHHbIM PaBHOBECHSIM.

O/IHOKOMITOHEHTHBIE CHCTEMBI. JnarpaMmbl COCTOSIHUS BOABI, cepbl, pochopa u yriepo-
na. da3oBble nepexosl MepBoro poja. YpasHenue Knaneiipona - Kitaysnyca n ero npumMeHeHue
K pa3IuuHbIM (a30BBIM IepexoaaM mnepBoro pojaa. Pa3oBble Mepexobl BTOPOro poaa. YpaBHe-
Hus DpeHdecra.

JIByXKOMIIOHEHTHbIE cucTeMBbl. Pa3nuuHble quarpaMmbl COCTOSIHUSL JIBYXKOMITOHEHTHBIX
CUCTEM M MX aHaJIM3 Ha OCHOBE MpaBuia ¢a3. TpeXKOMIOHEHTHbIE cucTeMBbl. TpeyroiabHuk ['16-
Oca. JluarpaMmbl TJIaBKOCTH TPEXKOMIIOHEHTHBIX CHCTEM.

Tema 4. Xumuueckue u aocopoyuonnsle pagnosecus

3akoH aelicTtBUs Macc. McTopust ero oTKpbITHS M COBpEMEHHasi TpakTOBKa. Pa3nuuHbie
BU/Ibl KOHCTAHT PABHOBECHUS U CBA3b MEXJy HUMH. XUMHUYECKas IepeMEeHHas. XUMHUYECKOE paB-
HOBECHE B HJCAIbHBIX U HEWJICANbHBIX CHCTeMax. TepMoJMHAaMUYECKHI BBIBOJ 3aKOHA Jeil-
CTBUS Macc.

N3orepma Bant-I'odda. M3menenue snepruu ['m66ca u sHeprun ['enbmrosnblia npu xu-
MUYecKol peakuuu. TepMoanHaMudecKkas TPaKTOBKA IOHATUSA O XUMUYECKOM cpoacTse. IIpun-
un beptio u 061acTh ero NpUMEHUMOCTH. PacueTbl KOHCTaHT paBHOBECHS XUMHUYECKUX peak-
U ¢ UCIOJIB30BAaHKUEM TAONHMIl CTAHJAPTHBIX 3HAYCHUH TepMoanHamuueckux (yHkuuid. [Tpu-
BejIeHHas sHeprus ' mb0ca u ee UCIONIb30BaHUE ISl PACYETOB XUMUYECKUX PABHOBECHI.

Pacuertsl BbIX0Oa MPOIYKTOB XMMHUYECKUX PEAKIIMH pPa3IUYHbBIX TUIIOB. BbIX0abI TPOAYK-
TOB MPU COBMECTHOM MPOTEKAHUU HECKOJIBKUX XUMUYECKUX PEaKIUil.

3aBUCHUMOCTh KOHCTAaHT PaBHOBECHUS OT TeMIIEpaTyphl. Y paBHEHHSI U300apbl U M30XOPHI
pPEAKIMU UX TEPMOJMHAMHUYECKHH BbIBOJ. Vcnonap30BaHME Pa3IUYHBIX NPUOIMKEHUM U1 Tem-
JIOEMKOCTEHN peareHTOB IPU pacueTax XMMHUUECKUX PaBHOBECUH IPU PA3IMYHBIX TEMIIEpaTypax.

I'eTeporeHHbIe XUMHUECKUE PABHOBECUS U OCOOEHHOCTH UX TEPMOJAWHAMHUYECKOTO OIH-
caHusl.
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SAsnenus ancopoumu. AncopoeHT. Ancop6ar. CTpyKTypa MOBEPXHOCTH M TOPUCTOCTH
aacopbenta. Bun amcopOruu. Jlokamu3oBaHHAs U JETOKAIM30BaHHAS acopOrus. MoHoMOTe-
KyJSipHAas M TMOJUMOJIEKYIsipHas aacopOuus. M3orepmbl u m300apbl aacopOnuu. YpaBHEHUE
I'enpu. KoncranTa agcopOIMOHHOTO paBHOBecHs. Y paBHeHue JIGHrMIopa, ero TepMOJHHAMUYe-
CKHUH BBIBOJI M YCIIOBHSI IPUMEHUMOCTH. AcopOIust u3 pactBopoB. [ mOO6CcoBCcKas agcopOuusi.
[MonumonekynspHast aacopOIusi, ee NPUOIMKEHHOE OIMCaHWe MeToIoM bpyHayspa-Omera-
Tennepa (bOT). Ucnonp3oBanue ypapHeHus: BOT miisa onpeneneHus moBepXHOCTH aJICOPOSHTOB.

Tema 5. [locmynamsl cmamucmu4eckou mepmoouHaAMuKu

MexaHuuecKkoe OINMCaHUE MOJEKYJIsApHOW cucteMbl. PazoBbie G- M WP-IPOCTPAHCTBA.
Oynkuua pacupeneneHus Makcsemuia-boneiiMana. Ee ucnonp30BaHue Ui BBIYUCICHUS CPEA-
HUX CKOPOCTEW U SHEPTrUi MOJIEKYJI B UJI€aJIbHBIX ra3ax.

CratucTuyeckue cpelHHUe 3HAYeHHUS MaKpPOCKOMUYEeCKHX BenuuuH. AHcam6inu ['nb6ca.
Meton ¢yHKIMil pacnpeeneHus A1 KaHOHMYECKOro M MakpoKaHOHH4YecKoro ancamobmeit. Oc-
HOBHBIE MOCTYJIAThl CTATUCTUYECKON TEPMOIUHAMUKHU

Kanonnueckas ¢pynkuust pacnpenenenus ['u66ca. Cymma nmo coctosHusiM. BeraucieHnus
TEPMOJUHAMHYECKUX (PYHKLUMH - BHYTPEHHEW 3HEpPIHM, SHTPONMHM, 3HEepruu ['enpmrosisia u
sHeprun ['m66ca. Cratuctuueckue pacuersl suTponuu. Gopmyna bonbivana. [locrynar [1nan-
Ka ¥ a0COJTIOTHASI SHTPOITHSI.

MounekynsipHasi cymMMa 10 COCTOSIHUSIM U CyMMa 10 COCTOSIHUSM MaKpOCKOIIMYECKOW CH-
creMbl. [locTynarenbHas cymma o cocTossHUSAM. COCTaBIISIOLIME SHTPONIUU, BHYTPEHHEN 3HEP-
TUU M TEIUIOEMKOCTH, OOYCIIOBJICHHBIE TOCTyMaTeabHbIM JBKeHHeM. Dopmyna 3akypa-
Terpone.

Pacuer KOHCTaHT paBHOBECHS] XMMUYECKUX PEAKIMI B UI€ATbHBIX Ia3aX METOJOM CTaTH-
CTHYECKON TEPMOJUHAMUKH.

Cratuctuyeckas TEpMOAMHAMUKA PEAIbHOTO ra3a U KOHAEHCUPOBAHHOTO COCTOSIHUSI Be-
iecTBa

Tema 6. Xumuueckas Kunemuka

XHUMHUECKass KMHETHUKA - HayKa O CKOPOCTAX M MEXaHU3MaX XUMHUYECKHMX peakiui.
HecooTBeTcTBHE MEXAHM3MOB PEAKIMN U MUX CTEXHOMETPUYECKUX ypaBHEHMI. MexaHusM pas-
nmoxerusa NoO, N,Os, cuare3a HBr u HI.

OCHOBHBIE MTOHATHSI XUMUYECKON KMHETUKHU. Onpenenenre cKopocTu peakuuu. Kunern-
yeckne kpusble. KnHetnueckue ypaBHeHus. OnpenesieHne KOHCTaHThl CKOPOCTH U MOPSAKa pe-
akuuu. Peakiuu rnepeMeHHOro nopsiika ¥ U3MEHEHUE MOPSIAKa B X0/I€ PEaKIMU Ha IIpUMeEpe pe-
akuuu oopazosanuss HBr. MosiekyIsipHOCTb 3JIEMEHTapHBIX peaKIuii.

Kunernueckuil 3akoH neiicTBUs Macc U 061acTh ero npuMeHMMocTH. CocTaBieHne Ku-
HETUYECKUX YpPaBHEHUH U1 M3BECTHOIO MeXaHHu3Ma peakuuu. IIpsimas u oOpaTHas 3a1auu Xu-
MUYECKOW KMHETHKHU. 3aBUCUMOCTb KOHCTAHTBhl CKOPOCTH OT TEMIEPATyphbl. YpaBHEHUE Appe-
Huyca. "D¢dexTuBHas" 1 "UCTUHHAS" YHEPTUHN AKTUBAIIUH.

HeoOpatumble peakiuu mepBoro, BTOPOro M TpeThero nopsakoB. KuHernueckue ypas-
HEHUs PA3IMYHBIX THUIOB peakuuid. OnpenerneHue KOHCTAHT CKOPOCTH W3 ONBITHBIX JaHHBIX.

MeTtoap! onpeaeseHns NopsAKa PEaKMi U BUJa KHHETUYECKOTO ypaBHEHUS.

Cnoxnbie peakuud. [IpuHIIMTT HE3aBUCUMOCTH 3JI€MEHTapHbIX cTaauidl. MeTonbl cocTas-
JIeHUs KUHETUYECKUX ypaBHeHUH. OOpaTuMble peakiuu HepBoro mopsiaka. OnpeneneHue sie-
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MEHTAapHBIX KOHCTAaHT W3 ONBITHBIX AaHHBIX. [lapamnensHble peakuuu. IlociaenoBaTenbHbie pe-
aKLIMY Ha IpUMeEpPE JBYX HEoOpaTUMbIX peakluii IEPBOTO MOPSAKA.

Kunernueckuil aHanu3 mpoLeccoB, MPOTEKAOIIUX Yepe3 00pa30BaHUE MPOMEKYTOUHBIX
npoaykToB. [IpuHIMI KBazucrarmoHapHOCcTH bojeHmITeliHA M 00NacTh €ro MPUMEHUMOCTH.
[IpuMeHeHre NpUHIUIA CTALMOHAPHOCTHU JUIsl BBIYUCIEHUS HAa4aJlbHOM CKOPOCTH MOMOI'€HHOM
KAaTaJIUTUYECKON pEakUMH € y4aCTHMEM OJHOIO peareHTa. YpaBHeHHE Muxasnmmca-MeHT3H.
OnpeneneHne KWNHETUYECKUX MTOCTOSHHBIX 3TOIO YPaBHEHUS U3 OIBITHBIX TaHHBIX.

IlenHple peaknuu. DJIEMEHTapHBIE MTPOLIECCHl BOZHUKHOBEHUS, NPOJOJDKEHUS, Pa3BETB-
JeHus U oOpeiBa nenei. JnuHa nenu. Paznnynble MeTObI pacueTa CKOPOCTU HEPa3BETBICHHBIX
LenHbIX peakuuid. IIpyuMeHeHne MeToJa CTAllMOHAPHOCTH ISl COCTaBJIEHMSI KUHETHMUYECKUX
YpaBHEHU HEPA3BETBIICHHBIX LIEMTHBIX PEAKIUI Ha IpUMepe TEMHOBOro oopa3osanus HBr.

PasBerBieHHbIC HeTIHBIC peakii. KnHeTnyeckne 0coOEHHOCTH Pa3BETBICHHBIX IIETTHBIX
peakuuid. IlpenenbHble sBJIEHUS B Pa3BETBICHHBIX LEMHBIX pEaKUUSAX Ha IPUMEpPE peakluu
okucieHus Boxopoza. I[lomyoctpoB BocrutameHnenus. [lepuon MHAYKIMU. 3aBUCUMOCTH CKOPO-
CTH PEaKLIMH Ha HIKHEM IIpefiele BOCIUIAMEHEHUS OT IMaMeTpa cocya U MPUPOJBI €ro MOBEpX-
HocTU. I[IpuMeHeHne meTona KBa3MCTAlMOHAPHBIX KOHLIEHTPALMil Ul ONUCAHMS INPEAEIbHBIX
ABJICHUN B OKPECTHOCTSAX IIEPBOrO M BTOPOrO IPENEIOB BOCIUIAMEHEHHA. TeIoBoil B3pbIB U
YCJIOBHS BOCIUIAMEHEHUS HA TPETHEM MpEJIEIe.

Peakuuu B notoke. Peakuuu njeanbHOTr0 BBITECHEHUS M MJl€aIbHOIO cMmemenusd. Onpe-
JIeJIEHNE KMHETUYECKUX IOCTOSHHBIX JUISl Pa3IMYHbIX peakUuil MEpBOro MOpsAJKAa B peakTope
uaeanpHoro cmemenus. KonedbarenbHble peakiiuu Ha npuMepe peakuuu benoycosa - JKaboTtun-
CKOTO.

MakpokuHeTtuka. Ponb 1ud@y3nn B KMHETHKE TeTepOoreHHbIX peakiuid. Pazmuunble pe-
KUMBI IPOTEKAHUS peakuMid (KWHeTUYecKast U BHELIHsSI KHHeTHYecKast 00J1acTh; 00JacTh BHEII-
Hell ¥ BHyTpeHHed quddys3un).

DneMeHTapHbIe aKThl XUMHUYECKUX peakiuil  (U3NYEeCKUi CMBICI SHEPTUU aKTHBALIUU.
[ToBepxHOCTh MOTEHIMATBLHON 3HEPTUU U1l B3aUMOAEHCTBHS Tpex aToMoB Boaopojaa. Como-
CTaBJICHHE PE3YJIbTaTOB NPUOIMKEHHBIX M TOYHBIX PAacyeTOB MOBEPXHOCTH NOTEHIMAIbHOMN
SHEPTHUH JIJISl 3TOM CUCTEMBI.

Teopust kuHeTHKH. MeTOJ NEPEeXOJHOTO0 COCTOSHUS (aKTMBHUPOBAHHOTO KOMILIEKCA).
CBolicTBa aKTMBMPOBAaHHOIO KoMmIulekca. CTaTHCTUYECKHI pacdeT KOHCTAHThI CKOpOoCcTH. Oc-
HOBHBIE JIOMYIIEHUS TEOPHHM aKTHMBHPOBAHHOTO KOMIUIEKCA M 00JIACTh €ro MpUMEHMMOCTH.
TpancMuccuoHHBIN K03 PHUIHEHT.

TepMonrHaMHUYECKUI aCIIEKT TEOPUH aKTUBUPOBAHHOIO KOMILIEKCA. DHTPOIUS aKTHBa-
. COOTHOIIEHUSI MEKTY ONBITHON M UCTUHHOM YHEPTUE aKTHUBALIUH.

Teopus coynapenuit B xumudeckoil kunetrke. Ee npubmmkennas u 6onee ctporas gop-
MyspoBka. @opmyna Tpayrua-JIsronca.

MounoMornekymsipHble peakiuu. Teopus akTHBUPOBAHHOTO KOMILIEKCa B MPUMEHEHUH K
MOHOMOJIEKYJISIpHBIM peakuusM. O01acTe TPUMEHHUMOCTH MOJYYEHHBIX COOTHOIIEHUH. O0bsic-
HEHUE <(TIOBBIIIEHHBIX» M <«3aHWKEHHBIX» 3HAUYEHUN MPEIIKCIIOHEHIIMAIBLHOTO MHOMXHUTEIS.
Teopus coynapeHuii B IpUMEHEHUN K MOHOMOJIEKYJIApHBIM peakuusaM. Cxema JInHaemana u ee
COIIOCTABJICHHUE C ONBITHBIMU JaHHBIMU. [IprunHbel HETOuHOCTH cXeMbl JInHaemana. IlonpaBku
I'mumensByna u Kaccens. [lonsitue o teopun PPKM.

bumonexynsapHble peakuuu. TeopHsi akTUBUPOBAaHHOTO KOMIUIEKCA B IPUMEHEHUH K OU-
MOJIEKYJISIPHBIM PEaKLUsAM pa3IMYHOro THUIa. Teopus coylapeHuil B MIPUMEHEHUH K OMMOJIEeKY-
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JIsApHBIM peakuusaM ConocTaBlIeHUE PE3YJIbTATOB TEOPUH COYAAPEHHM M TEOPUHM aKTHBUPOBAH-
HOT'0 KOMILJIEKCA.

Tpumonekynspuble peakuuu. [IpuMeHeHne TeopuM aKTUBHPOBAHHOIO KOMILJIEKCA JUIS
OIMCaHUs TPUMOJIEKYJIAPHBIX PEAKIUHA C y4aCTHEM OKMCH a30Ta. Teopus coynapeHuil B IIpUMe-
HEHUM K TPUMOJIEKYJIAPHBIM peakuusM. ConocTaBiIeHUE pe3ysIbTaTOB 00EUX TEOPUil.

Peakmuu B pactBopax. "Kierounsiii 3pdext" u 9ruciio coymapeHuit MOJIeKyJl B )KUIKOCTIX. Posb
SBJICHUM COJIbBATALIMM B XUMUUYECKOW KUHETUKE.

DoToXMMHUYECKUE peakluu. DiieMeHTapHble (poToxumuueckue mpoueccsl. oToxummuue-
CKH€ aKTHBHBIC YaCTHIIbI. DKCHUMEpPHI, SKCUILIEKChl U UX CBOWCTBa. V3MeHeHHe (U3NYecCKuX U
XUMHUYECKHX CBOWCTB MOJIEKYJI P 3JIEKTPOHHOM B030yxaeHnn. KBaHTOBBIN BhIX0OA. 3aKoH (o-
TOXUMHYECKOW SKBUBAICHTHOCTH JHHINTEHA. OmnpeneneHne KMHETHYECKUX MOCTOSHHBIX (ho-
TOXUMHUYECKUX PEAKIUI METOAOM CTAllMOHAPHBIX KOHLIEHTPALIUH.

Tema 7. Kamanus

Omnpenenenue katanuza. O0mue NpuHUKIBI KaTanu3a. Ponp katanuza B xumuu. OCHOB-
HbI€ IPOMBIIUIEHHbIE KaTaJUTHYECKUE Ipouecchl. [Ipumepbl MeXaHHW3MOB KaTaJMTUYECKHX
IIPOLIECCOB.

I'omoreHHsIil U rereporeHHsld katanu3. Teopun katanusa. ['omorennsiii karamus. Kuc-
JOTHO-OCHOBHOM Kartanu3. Kiaccugukanus peakuuil KMCIOTHO-OCHOBHOro Tuna. Kuneruka u
MEXaHU3M peaknuii crennuuIeckoro KUCIOTHOTO KaTanu3a. OyHKIuH KucaoTHocTH ["'amMmmera u
UX HMCIIOJIb30BaHKE JJIsl BBIUMCIIEHUs] CKOPOCTH PEAKLMU U KUHETUYECKUX ITOCTOSHHBIX. KnHeTH-
Ka ¥ MEXaHU3M peakluil 001ero KUCIOTHOro Kartaiusa. Y paBHeHue bpeHcrena u ero ucnosib3o-
BaHUE B KMHETUKE KaTAIMTUYECKUX peakunid. KoppensuuoHHble ypaBHEHHS Ui DHEPTUN aKTH-
BallUM U TEIUIOT peakuuid. YpaBHeHHe CeMeHOBa B KMHETHKE PaJUKaIbHBIX peakuui. Crenu-
¢budeckuil 1 001U OCHOBHOW KaTajau3, HyKJICO(DUIbHBIA U AIEKTPODUIbHBIN KaTalln3.

TBepable KUCIOTHI Kak Kartanu3aTopbl. LleonuTsl n ux cBoiicTBa. KHCIOTHO-OCHOBHBIE
KaTaJn3aTophl MPOIECCOB NepepadoTku HedTH. budyHKIIMOHATBHBIE KaTaTu3aTopbl. MexaHus-
MBI KaTaJIUTHUYECKOTO IPEBPAIICHUS YTIIEBOIOPOAOB.

Karann3 KOMIUIEKCHBIMU COEAMHEHMSIMU NEPEXOAHBIX METaJUIOB. ['OMOreHHbIE peakuuu
TUAPUPOBAHUSA, UX KUHETHMKAa M MeXaHu3Mbl. KatanuTuueckoe OKHCICHHME ATHIIEHA KOMIUIEKC-
HBIMH COEIMHEHUSIMU NaJIJIaaHs.

®depmeHTaTHBHBIN KaTann3. O0Iuye cBeACHUsI 0 KUHETUKE U MeXaHU3MaX (epMEHTaTUB-
HBIX peakuuil. pH-3aBHCUMOCTh KHHETHUECKUX MOCTOSHHBIX. TemrnepaTypHas 3aBUCUMOCTb KH-
HETHYECKHUX MOCTOSHHbIX. CyOcTpaTHas crneuuuuHocTh (epMEeHTOB. AKTHUBHBIE U aICcOpOIU-
OHHBbIE IIEHTPHI (hepmeHTOB. OOIIKE CBEACHHS 0 MeXaHU3MaxX (ePMEHTATUBHBIX PEAKIIHIA.
I'ereporennsiii katanu3. OmnpeneneHue CKOPOCTH TE€TEPOTeHHON KaTaIUTHYECKOW pPEaKIUu.

VYaenbHas U aTOMHasi aKTUBHOCTb. SIBJIEHMS OTpaBiIeHUS KaTaln3aTopoB. AKTUBHOCTb U
CEJIEKTUBHOCTh KaTaau3aTopoB. Ponb agcopOyM B KWHETHKE I'e€TEPOr€HHBIX KaTaIUTUYECKUX
peakuuii. DOHEprysl akTUBAllMU KaTAIMTUYECKUX peakuuid. HeoqHOpOJHOCTh MOBEPXHOCTH KaTa-
nn3aTopoB. HaHeceHHbIe KaTaan3aTopsl.

Mertannsl kak karanusatopsl. Teopus mynbTuILIeTOB bananauza. IlpuHnun reomerpu-
YECKOr0 M JHEPreTUYeCKOro cOOTBETCTBUS. OOIacTh NPUMEHEHHS TEOPUU MYJIbTHUILIETOB.
Hanecennplie katanu3atopsl. Teopust akTUBHBIX aHcambiieir KoGo3esa.
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Tema 8. Inexmpoxumus

XUMUYECKUH H  INEKTPOXMMUYECKHA CHOCOOBI  OCYIIECTBICHHS  OKUCIUTEIBHO-
BOCCTAHOBUTENBHBIX PEAKIMHU. DJIEKTPOXMMHUYECKas LENb U €€ KOMIOHEHThl. OmnpereneHue
TEOPETUUECKON 3JIEKTPOXUMHH, €€ pa3Jesbl U CBS3b C 3aJaYyaMH MPHUKIAJIHON AJIEKTPOXHMUU.
[ToHsiTHE 3IEKTPOXUMHUYECKOTO MOTEHIMAIIA.

PazButue npexacrarnenuit o crpoeHun pactBopoB ekTpoauToB (T. I'potryc, M. dapa-
neut, C. Appennyc, M.A. KabnykoB). Teopus anekTpoanToB. OCHOBHBIE TOJIOKEHUST TeOpUH Ap-
pennyca. Henocratku 31oit Teopur. COOTHOIICHUE MEXKAY SHEPrUei KpUCTANIMUYECKON pelieT-
KM ¥ SHEprueil coJbBaTallul HOHOB B pamKax Mojenu bopHa. MoH-aunoibHOe B3aUMOJEHCTBHE
KaK OCHOBHOE YCJIOBHME YCTOWYMBOCTH PAacCTBOPOB 3JIEKTPOIMUTOB. TE€pMOAMHAMHUYECKOE ONHCA-
HHUE MOH-MOHHOTO B3auMojeicTBus. [IoHaTHs cpenHeil akTUBHOCTH U CpeAHero kodhduimenrta
AKTUBHOCTH; MX CBSI3b C aKTHBHOCTHIO M KOA(P(PHUIIMEHTOM aKTUBHOCTH OTAEIBHBIX MOHOB. Oc-
HOBHbIE JonymieHust Teopun Jledas-I'tokkens. [lotenuuan noHHoi atMocdepsl. YpaBHEHUS A
Kod(uIMeHTa aKTUBHOCTH B TEPBOM, BTOPOM M TpeTheM MNpubmmxeHun teopun [lebas-
['tokkens. CoBpeMEeHHbIE MPEICTABIEHUS O PAaCTBOPAX 3JIEKTPOIHUTOB.

HepaBHoBecHbIe sIBI€HUSI B pacTBOpax 3EKTpoauToB. [loToku auddy3un u MUTparum.
®opmyna Hepucra-Diinmreitna. Juddy3noHHslii moTeHuuan. YaeiabHas U HKBUBAJICHTHAs
AJIEKTPONPOBOIHOCT. HHcia nepeHoca U MeToibl UX onpeaeneHus. [1oABMKHOCTU MOHOB U 3a-
koH Komppayma. ®usnueckue ocHoBwl Teopun [lebas-Itokkens-Ounzarepa; anektpodoperuye-
CKHI M pelaKcaroHHbIN 3P ekThl; 23QdexThl Buna n [{edas-DanpkenrareHa. 3aBHCUMOCTb T10-
JBUKHOCTU MOHOB OT UX IPUPOJIbI, OT IPUPOJIbl PACTBOPUTENS], OT TEMIIEPATyphl U KOHLIEHTpa-
MU pacTBOpa. MexaHu3M 3JEKTPOIPOBOJHOCTH BOJIHBIX PACTBOPOB KUCJIOT U LIEIOYEH.

TepMonrHaMuKa M KMHETUKA 2JIEKTPOXMMHUYECKHUX MPOLECCOB. Y CIOBHS IEKTPOXUMHU-
YEeCKOTr0 paBHOBECHS Ha I'paHUIax pasfena ¢a3 u B anekrpoxumudeckoi nenu. Cesazp I/1C co
cBoOoHOM sHepruelt ['n66ca. Ypasuenuss HepHera n ['m66ca-I'enbMrosbia st paBHOBECHOM
anekTpoxuMudeckoil nenu. [lonarue snexkrpoanoro noreHuuana. Knaccupukanus 37eKTpoaioB
U 2JIEKTpOXUMHUEKUX Lemned. Onpenenenne Ko3(pGUINEHTOB aKTUBHOCTH U YMCEIN IIEpeHoca Ha
ocHoBe uzmepenuit I(C.

[ToHsATHS TOBEPXHOCTHOTO, BHEIIHETO U BHYTPEHHETO NMOTEHINAJIOB; Pa3HOCTH MOTEHIIU-
anoB ['asibBanu 1 BonbTa. J[BOMHON JIEKTPUYECKUH CIOM M €r0 POJib B KWHETHKE JIEKTPOIHBIX
IIPOLIECCOB. JIEKTPOKANWIUIAPHBIE SIBJICHUS; OCHOBHOE YpPAaBHEHHUE HIIEKTPOKAIWIUIIPHOCTH;
ypaBHeHHe Jlunnmana. EMKOCTb IBOMHOTIO 3JIEKTPUYECKOIO CIIOSI; IPUUUHBI €€ 3aBUCUMOCTH OT
NOTEHIMAa SJEKTPoAa. AJCOPOIMOHHBIA METOA H3YyYeHMs JIBOMHOIO JIEKTPHUYECKOTO CIIOA.
MoaenbHbI€ NPEACTABIEHU O CTPYKTYpe ABOMHOrO ciosd. Teopusa I'yu-Uanmena-I'pama; cxon-
CTBO U pa3IMuus 3TON TEOPHUH ¢ Teopueil HoHHOM aTMocdepsb! Jlebas-I'tokkens.

[InmoTHOCTH TOKA Kak Mepa CKOPOCTH JIEKTPOJAHOTO MPOLECCa; MOJSIPA3ALUS AIEKTPOIOB.
Craguu 3nexkTpoJHOro mpouecca. MexaHu3sMbl MacconepeHoca: Aud¢ys3us, MUTpalus U KOH-
BeKlMs. Tpu OCHOBHBIX ypaBHEHUS AU(PPY3MOHHON KMHETUKU M OOLIUI MOAXOJ K PEIICHHUIO ee
3a1a4. 3aBUCUMOCTh TOKA OT MOTEHIIMAaja B YCIOBHSIX MEIJICHHOM cTalMoHapHOW Tuddy3un K
iockoMy anekrpony. Iomsiporpadus. YpaBHeHue A TOKa B TEOPUM 3aMEIJICHHOTO pa3psia;
TOK OOMEHa M MepeHanpshkeHrne. 3aBUCUMOCTb CKOPOCTHU CTaJIMH pa3psAa OT CTPOSHUS JBOWHOTO
CJIOSl Ha TpPUMEpEe SJIEKTPOBOCCTAHOBICHUS HOHOB THAPOKCOHHMS M MNEPOKCUAUCYIb(ara Ha
PTYTHOM 3JIEKTPOJIE.

Mertoasl 3aUTHl METAIUIOB OT KOPPO3UH. XUMUYECKNE HCTOYHUKH TOKA; UX BUIBI U OC-
HOBHBIE XaPAKTEPUCTUKHU.
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4.3. JlabopaTopHbIe 3aHATHSA

5 cemecTp
Homep HaumenoBanue
N Hopmartus
pasneJa, pa3aeaa, HaumeHoBaHue J1a00paToOpHOii padoThI
BpEeMeHH, Yac.
TeMBbI TeMBbI
Xumuaeckas TepMo- | KajopuMeTpudecKHe H3MEPEHHs ¢ IpUMe-
AWHaMHKa HeHueM komruiekca «OKCITEPT 001»: 9
Onpenenenue TEIIOT pacTBOPEHUS CoJiei
1 Kanopumerpuueckue u3MepeHust ¢ npume-
HeHueM komruiekca «OKCITEPT 001»: 9
OnpeneneHue TEIIOT XUMUYECKUX peak-
100501
Tepmonunamuueckas | CBolicTBa paCTBOPOB CHIIBHBIX 3JIEKTPOIH- 9
TEOpHs paCTBOPOB TOB
2 . 9
CaoiicTBa pa30aBlIEHHBIX PACTBOPOB
PyGesxxHb1it KoHTpob Nel 3
Kpucrannuzanus BemecTs U3 pacTBOPOB
da30BBIC PABHOBE- P H o p p 9
MIPU HU3KUX TeMIIepaTypax
3 cust
PaBHOBecuE )XHAKOCTH-TIAP B IBOMHBIX 9
KUJKUX CUCTEMAX
XHUMHYECKOE PAaBHOBECHE IPU KOMHATHOM 9
TEMIIEPATYpE
XHMUUECKHE 1 all- XuMH4ecKoe PaBHOBECHE NPH MOBBIIIICH- 9
HOW TeMIeparype
4 COpOLIMOHHBIE PaB-
OrnpesenieHre KOHCTAHT TUCCOIUAIIAN 9
HOBECHS
OKpAaIIeHHBIX KHCIIOT
PaBHOBecue TepMUUECKOTO Pa3I0KEHUS 9
KapOOHaTa KaJIbIIHs
. 3
PyOexHbIit KOHTpob Ne 2
Bcero: 96
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6 cemecTp

Homep HaumenoBanue N
HaumenoBanue j1abopaTopHoii HopmaTus
pasjeia, paszjaeda,
padoThbI BpeMeHH, Yac.
TeMBbI TeMbI
Kuneruka loaupoBanus anerona. Yacts 1 6
Kuneruka iiogupoBanus anerona. Yacts 2. 6
DHeprusi akTUBALMU OKUCTICHUS HOAU- 6
MOHOB Mepcynb(aT-nuoHaMH
XuMUyecKasi KHHETH-

6 a N3yuenne KUHETUKU PEaKIIMKU OKUCIICHUS
HNoaoBoaopoHOM KUCIOTHI IEPOKCUAOM BO- 5
JI0pOJia, KaTaIM3UpyeMOr MOJIHOIaTOM aM-
MOHUS
PyGexHbIit kKoHTpob Nel 6
Kunernka qucnpornopimoHupoOBaHus MEPOK- 6

3 Karanus cua Bogopoja akBa-uonamu xenesa (I1)
I'eTeporeHHslii KaTaJIn3 OKUCIICHUS aMMHUaKa 6
CBoiicTBa Ci1a0BIX 3JIEKTPOJIUTOB 6
CsoiicTBa 0y(hepHBIX pacTBOPOB 6
Ornpenenenre paCTBOPUMOCTH U MPOU3BEIE-
HUS PACTBOPUMOCTH TPYIHOPACTBOPUMOM 6
conu
Ornpenenenne CTaHIapTHBIX IEKTPOIHBIX 6
MOTEHIIMAJIOB METAJJIOB
Ornpeznenenne TepMOAMHAMUYECKUX Hapa- 6
MeTpPOB paboTHI d51eMeHTa Axkoou-/lanmsis

4 DNeKTPOXHMHS Ornpenenenrie KOHCTaHT IUCCOLUALIAN CTa-
00¥ KMCJIOTHI MOTEHIIUOMETPUIECKUM METO- 6
JIOM
BinsiHre HOHHOM CHIIBI HA PABHOBECUS KOM- 4
IJIEKCO00pa30BaHMs
HccnenoBanue 31ekTponnsa cyib(ara HUKe- 6
st
Omnpenenenne HaPsHKEHUS Pa3IoKEeHHS 6
Ornpesenienre KPOIIe CmocOOHOCTH AJIEK- 5
TPOJIUTA
Omnpenenenre CKOpOCTH KOPPO3UH LIMHKA B 6
KHUCJION cpelie
PyGexxHb1it KOHTpOITH No 2 6

Bcero: 112
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4.4. IlpakTH4ecKue 3aHATHS

5 cemecTp
Homep HaumenoBanue
Hopmartus
pasjeina, pasjeia, HaumeHnoBaHue 3aHATHSA
BpEMEeHH, Yac.
TeMbl TeMblI
XuMuuecKas TepMo- | MneanbHble ra3bl. YpaBHEHHS COCTOSHHUS 5
JUHAMHUKa UJEAIIbHBIX T'a30B.
ITepBblii 3aKOH TEPMOAMHAMUKHI 2
3akoH ['ecca. 3akon Kupxroda. 2
1 y
Bropoii 3ak0H TepMOIMHAMUKH. DHTPOIIHS. 2
TepMoarHaMUYECKHE TOTEHLIUATbI 2
Onpenenenne suepruu ' nd6ca. Tperuit 2
3aKOH TEPMOJAVHAMUKH.
Tepmoaunamudeckas | 3akonsl Payms, I'enpu, Bant-I'odda. Bunsr 2
TEOpHsl PaCTBOPOB pacTBOPOB.
2 XMMHYECKUE IOTEHIUAJIBI B pACTBOpaX He- 5
AIEKTPOJIUTOB. AKTUBHOCTh. DyrUTHB-
HOCTb.
IToTeHnnanbl CMEIIEHUs B pacTBOpax. 2
VYpasuenue Knaysuyca-Knaneiipona. ®a-
30BbI€ PaBHOBECHSI B OJJHOKOMITOHEHTHBIX 2
dazoBbIe PaBHOBC- cUcremMax.
3 cust 2
da30BbIEe PABHOBECHUS KHUAKOCTb-TIAP.
4
da30BbIe PABHOBECHS KUAKOCTH-TBEPIOE
N3orepma xumuueckon peakuuu. Koncran- 2
XUMUYECKHUE U aJl- Ta PaBHBOECHS
COpOIIMOHHEIE PaB- 2
4 poHt p N300apa u n3oxopa peaxkiuu
HOBECHS
1
VYpasuenus Jlenrmropa u bOT
IToctynatel craTu-
. . 1
5 CTHYECKON TEPMOJIN- CyMMa 1o COCTOSTHUSIM U €€ CBOMCTBa
HaMUKU
Bcero: 32
6 cemecTp
Homep HanmenoBanue
Hopmatus
pasaeda, pasaeda, HaumeHoBaHnue 3aHATHS
BpeMeHH, Yac.
TeMbl TeMblI
dopmanbHas kuHeTHKa. Peakiuu 1 1 2 v n- 4
5 XuMmnyeckast KHHETH- | oo ropsIKa
Kka ®opManbHas kuHeTHKa. [lapaensHble u 2

00paTUMBbIE peaKIuu
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dopmanbHag kuHeTrka. [locnenoBarens- 2
HBIE peaKIuu
[TpuHLMITBI aHATTU32a CIIOKHBIX KHHETHYe- 9
CKHX CXEM
I{erHbIe peakuu 2
VYpaBHeHue AppeHunyca. DHEpIrusi aKTHUBa- 2
02078
Teopust aKTUBHBIX COYIapEHUN 2
2
Teopust aKTUBUPOBAHHOT'O KOMILJIEKCA
Cxembl Muxasnuca-MenteH u Jlenrmiopa- 2
XUHIIEIbBY/A.
Karanus . 2
7 KucnoTHO-OCHOBHBIN KaTain3
. 2
['eTeporeHHbIN KaTaan3
AKTHBHOCTbH PACTBOPOB AJIEKTPOJIUTOB. 2
Teopus Jlebas-I'tokkens.
DJEKTPONPOBOAHOCTH PACTBOPOB DIEKTPO- 2
8 DIEKTPOXUMUS JIUTOB
. 2
["anpBaHWYECKUI DIIEMEHT.
2
DIIEeKTPOIHN3
Bcero: 32

5. METOAUYECKHUE YKA3AHUSA OBYYAIOLIINMCHA
1O OCBOEHUIO JNCHUITJIMHBbI

[Ipn mpociymmuBaHuY JIEKIUN PEKOMEHIYETCSl OTMEYATh B KOHCIIEKTE BCE BAJKHBIE MO-
MEHTBI, Ha KOTOPBIX 3a0CTpsi€T BHUMAaHUE MPENoAaBaTeb, B YACTHOCTU: BBIBOJBI YPaBHEHHUH U
q)OpMy.]'[HpOBKI/I 3aKOHOB, TJIABHBIC YHWCJICHHBIC JaHHBIC, MOMCHTLI, HAIIPABJICHHLIC Ha Ka4dc-
CTBEHHYIO NMOATOTOBKY J1a00paTOPHBIX U MPAKTHUECKUX 3aHATUH.

3aJ10rOM KaueCTBEHHOI'O BBIIIOJIHEHUS J'Ia60paT0pHI)IX pa60T ABJISICTCSI CaAMOCTOSATCIIbHAsA
MOJTOTOBKA K HUM HaKaHyHE MyTeM MOBTOPEHUS MaTepUaioB JIEKIUH U 0ohOpMIIEHUS B TeTpaan
COOTBCTCTByIOHIGI\/'I 3aroTOBKH. PCKOMeHI[yeTCH MoATOTOBUTH BOIIPOCHI 110 HEACHBIM MOMCHTAM U
00CyIuTh UX C TIpernojaBaTeleM B Hayale 1abopaTtopHoi paboThl BO BpeMs JOMYCKa K IKCIEPH-
MeHTy. OO0s3aTeNbHBIM ABISIETCS 0(hOpMIICHHE JTa00paTOPHOU pabOTHI 3apaHee Tepe 3aHsITHEM
C WCIOJIb30BaHUEM BBIJJAaHHBIX TperojaBaTesieM METOAMYECKUX pekoMeHaanuil. B ohopmuenun
nabopaTopHON pabOTHI TOJDKHA OBITH CPOPMYIIMPOBAHA 1I€JIb PAOOTHI, TOHKHBI IPUCYTCTBOBATH
paznensl «Kpatkas treopusi», «IlocienoBaTenbHOCTh BBITOTHEHHS pa0OThD), «OCHOBHBIC PE3YIIb-
TaTbI», ((BBIBOJI)). ITo oxoH4anuu pa6OTI)I OTYET II0 HEH MMpeaoCTaBIACTCA HAa IMOANNCE MMPEIoga-
BaTeJI0, MOCIIE Yero OHa JOJKHA OBITh 3ammuiieHa. J{ms 3amuTtel 1abopaTopHOi paboThI Mpemno-
JlaBaTesieM 3apaHee BBIJACTCS CITMCOK BOIIPOCOB IS TTOITOTOBKH.

[IpakTudeckue 3aHATHS TMOAPA3YMEBAIOT PEIICHUE PACUYETHBIX 3aJad U pPeryispHbIe
OTIPOCHI OOYYAIOIIMXCS TI0 U3JIOKEHHOMY Ha JISKIIUSX U MTOATOTOBICHHOMY CaMOCTOSITEIEHO Ma-
Tepuainy. J[is monydeHus MakCUMAallbHOTO KOJMYECTBa OasioB HEOOXOAMMO JIoMa 1O 3apaHee
BbIJIAHHBIM BOIIPpOCaM I'OTOBUTBLCA K TeOpeTH‘-IeCKOfI qacTu 3agaTus. O0s3aTenbHBIM anI/I6YTOM
MPAKTUYECKHUX 3aHSATHI SBISETCS BBIMOJTHEHHUE JOMAITHETO 33aJJaHusl 10 PEIICHHIO 3a/1a4, MPOi-
JICHHBIX Ha MPEIbITYIINX 3aHATHSIX.

I[HH TCKYIICTO KOHTPOJIAA YCHCBACMOCTHU TMPCIIOAAaBATCIICM HUCIOJIb3YCTCA GaJIJIBHO-
PEUTHHTOBAs CUCTEMa KOHTPOJISI U OICHKH aKaJeMHYeCKOW aKTHBHOCTH. [109TOMy HacTosITEINh-
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HO PEKOMEHYeTCs THIATEIbHO MpOpadaThiBaTh MaTepUall JUCUUIUIMHBI P CAMOCTOSTEIHHON
paboTe, y4acTBOBaTh BO BceX (opMax OOCYXKIEHHs U B3aUMOJEHCTBUSA, KaK Ha JIEKUUAX, TaK U
Ha JIaOOPAaTOPHBIX 3aHATHSX B LEJAX JIYYLIEr0 OCBOCHUS MaTephalia M TMOJYYCHHUs BBICOKOM
OLICHKH I10 pPe3ylbTaTaM OCBOCHHUS JUCLIUILINHBI.

BrimonHeHue camMOCTOSATENbHOM PabOThl MOJPa3yMEBAET CAMOCTOSITEIbHOE H3Y4YECHUE
pa3zenoB JUCLMIUIMHBL, TOJrOTOBKY K JaOOPAaTOPHBIM U MPAKTUYECKUM 3aHATHAM, K pyOeKHBIM
KOHTPOJISIM, TTOJITOTOBKY K 9K3aMEHY M 3a4eTy, BBITIOJIHEHUE JOMAIIHEH KOHTPOJIBHOM paboThI.

PexomeHryemast TpyJJ0EMKOCTb CaMOCTOSATENILHOM paboThI ITpeICTaBIeHa B TaOIMLIE:

PexomeHyeMblii pekuM caMOCTOSAATEILHON padoThI

Pexomenngyemas
HanmenoBanue
BH/Ia CAMOCTOSITEJIbLHOI PadoThI TPYAOEMKOCTD,
aKaj. Jac.

CamocTosiTe/ibHOE H3y4YeHHe TeM TUCUUIIUHBI: 12,5
XuMu4decKas TepMOJMHAMUKA 1,5
TepmoauHaMuveckasi TECOpHs paCTBOPOB 1
®da30BbIc paBHOBECHS 2
XUMUYECKUE W aICOPOIIMOHHBIC PABHOBECHS 2
OCHOBHBIC TIOCTYJIAThl CTATHCTUYECKOH TEPMOJIMHAMUKHI 1
XuMHUUECKash KHHETHKA 2
Karanus 1
DJIEKTPOXUMUS 2

IMoaroroBka K J1a60paTOPHBLIM 3aHATUAM 135
(mo 0,5 yaca Ha KaX0€ 3aHATHE) '

IMoaroroBka k mpakTH4yeckum 3ausatusMm (o 0,5 gaca Ha kax0e 16

3aHSTHE)
IMoaroroBka K py0e:KHBIM KOHTPOJISAM 8
(o 2 yaca Ha KaXXJblil pyOex)
IMoaroroBkKa K IK3aMeHY, 3a4eTy 90
Bcero: 140

6. ®OHJA OHEHOYHBIX CPEJICTB
JJISA ATTECTAIUUA 11O JTUCHUIIJIMHE

6.1. [lepeyeHb OLIEHOYHBIX CPEACTB
1. bamibHO-peHTHHTOBas CUCTEMa KOHTPOJS M OLEHKHU aKaJeMHUYeCKOW aKTUBHOCTH O0y4aro-
muxcs B KI'Y.
2. Ilepeuensb BOMPOCOB ISl TIOJITOTOBKH M 3aITUTHI TAOOPATOPHBIX padoT.
3. Ilepeuens 3aaanuii K pyOeKHBIM KOHTpOJIsM 1, 2, 3, 4.
4. IlepedeHb BONIPOCOB K 9K3aMEHY, 3a4eTy.
5. 3ajaHus K IpakKTHUECKUM paboTaM.
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6.2. CucreMa 6a/LIbHO-PEHTHHTOBOM OLIEHKHU
padoThHI 00YYAKOIMXCS M0 TUCIHUIINHE

Ne | Haumenosa-
Conepxanue
HUE
5 cemecTp
1 | Pacnpenene- Pacnpenenenue 6ajijioB Ha SK3aMeH
Hue 0aioB B PaGora Ha
3a CEMECTpPhI . MpaKTHie-
Io BUIAM yueOHoi | Jlekmus CIfHX A PK 1* PK 2* DK3aMeH
y4eOHoi1 pa- paboTs: THUSX
OOTBI, CPOKH | Bajmis-
craqu y4ueo- Hast Jo 32 Jo 32 o 3 o 3 o 30
HOM paboThl | oenka:
(moBoasiTCA
10 CBe/IeHUsl
o0yuaro- Momve- 32 nek- | Mo 2 Oan- HgOS ;1_a— Hl;lgolza_
HUIXEt Ha ‘II(;.)HI/I}I' ¥ 11O | JIOB 33 O TOngM TOpHI())M
nepBoM " | 1 ammy | HO 3aHsTHE
yueGHOM 3aHATHU | 3aHATUU
3aHATHH)

* PK — pyOexHblii KOHTposib, KP — koHTposbHas paboTa

2

Kputepuit nepecuera 0an-
JIOB B TPAAUIIMOHHYIO
OIIEHKY TI0 UTOraMm paboThl
B CEMECTpE U 3K3aMeHa

60 1 MeHee 0aJIIoB — HCYAOBJICTBOPUTCIILHO,

61...73 — yIOBIETBOPUTEIHHO;

74...90

— XOpo1o,

91...100 — oTiiyHO
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Kpurepuu nomycka x mpo-
MEXYTOYHOU aTTeCTaluH,
BO3MOXXHOCTH TIOTYYEHUS
9K3aMCHALIMOHHOM OLICHKHU
10 TUCIUIUIMHE aBTOMa-
THYECKH, BO3MOKHOCTD
MoJTy4eHUs] OOHYCHBIX
6amioB

Hns momycka K MPOMEXYTOYHOH aTTecTalMy 1O JUCLU-
TUTHHE 32 ceMecTp OOydaroluiicst JOKeH HaOpaTh MO HTOTaM
TEKyIIEero U pyOeKHOro KOHTposel He MmeHee 51 Oamna. B ciy-
yae eciu oOyuwaronmiics Habpan MeHee 51 Oaiia, TO K arrecTa-
IIOHHBIM HCTBITAHUSAM OH HE JOIyCKaeTCH.

Jnsa momydeHHs SK3aMeHa 0e3 IPOBEICHUS HpPOLETyphI
MPOMEXYTOYHOM aTTecTalMu oOOydaroumeMmycs HeoOX0quMo
HaOpaTh B XOJI€ TEKYIIETO U PYOEKHBIX KOHTpOJIeH He MeHee 61
bamma. B sToM ciywyae wrTor OayNIbHOW OIEHKH, ITOITydaeMOH
oOyyaromumcs, orpeaensercs N0 KOIu4ecTBy OanoB, HaOpaH-
HBIX UM B XOJI¢ TEKYLIETO M PYOEKHBIX KOHTpojel. [Ipu sTom,
Ha YCMOTpEHHE MperoaaBarens, OalIbHas OIeHKa oOydarole-
TOCSI MOJKET OBITh TOBBIIICHA 33 CYET MOJTYYCHHS JOMOIHUTEIb-
HBIX 0aJUJIOB 32 aKaJeMHUYECKYI0 aKTUBHOCTb.

OO0yyaromuiicsi, UMEIOIINI TPaBO Ha TOJYYCHHE OICHKH
0e3 MmpoBeeHNUS MPOLEAYPhl IPOMEXKYTOYHOH aTTeCTAINH, MO-
JKCT MOBBICUTH €€ MMYTEM CJAa4Uu aTTCCTAIMOHHOTO UCIILITAHUA. B
cilydae TOTydeHHs 00y4aloMMCs Ha aTTeCTallHOHHOM UCIIBITa-
HrK O OasioB MTOT OAJUTBHOWM OLEHKH MO JUCHUIUIMHE HE CHU-
KaeTcsl.

3a akaJeMHYEeCKyI0 aKTHBHOCTh B XOJ€ OCBOCHUS
JVCIUIUIAHBI, Y9acTHe B y4eOHOH, HayqHO-UCCIIE0BATEIBCKOH,

CIIOPTUBHON,  KYIBTypHO-TBOPYECKOW W OOIIECTBEHHOMH
JICATEIIbHOCTA ~ OOYy4YaloIIeMycss MOTYT OBITh  HAYHMCJICHBI
JIOIOJHUTENbHBIE ~ Oauiel.  MakcuManbHOE€ — KOJIMYECTBO

JIOTIONTHUTENBHBIX ~ 0aJlIOB 32 aKaJeMHUYECKYH) aKTHBHOCTB
cocranigeT 30.
OCHOBaHI/IeM JUJIS HOHy‘IeHI/ISI JOIIOJTHUTECIIBbHBIX 6aJ'IJ'IOB

SIBJISIFOTCSL:
- BBIIIOJIHECHUEC JOIIOJITHUTCIIBHBIX 33]13HHﬁ o JUCHUIIIMHE,
JIOTTOJTHUTETbHBIE OAJJTBI HAYMCIISIFOTCS TIPETIOIaBaTeeM;

- ydacTHe B TEUCHHE ceMecTpa B Y4eOHOH, Hay4HO-
HCCIIEIOBATENBCKOM, CIOPTHBHOM, KYyJIbTYPHO-TBOPYCCKOH U
ob1ecTBeHHO AearensHoctr KI'Y.

®DopMbI 1 BUIBI yueOHOU
paboTHI U1 HEYCIeBalo-
muX (BOCCTAHOBUBIIUXCS
Ha Kypce o0y4eHus) o0y-
YAOLIMXCS JUIS TIOJTyYEeHHS
HEJIOCTAIOMINX OAJIIOB B
KOHIIE CeMecTpa

B cnydae, eciin Kk mpoMeXyTOYHON aTTecTaluy (IK3aMeHy)
HaOpaHa cymMMa MeHee 51 Oamna, oOydaromemMycs HEOOX0IUMO
HaOpaTh HEJOCTAoIIee KOJMYECTBO OAIOB 3a CYET BBITIOIHE-
HUS JIOTIOJHUTENBHBIX 3aJaHuif, 10 KOHIA IOCieqHel (3a4er-
HOHM) Hexenu cemectpa. DOpPMBI JOMONHHUTENBHBIX 3aTaHUH
(Ha3HAYaOTCS MperoJiaBaTesIeM):

- BBINIOJIHEHUE 33JaHUS MIPOMYIIEHHOT0 MPAaKTHIECKOTo 3a-
HATUSA — 10 2 0auioB 3a 1 3aHATHE;

- MpeloCTaBICHUE MPETOIAaBaTEII0 KOHCIEKTa MPOIyILEeH-
HOM JIeKIMHU — 10 1 Oaia 3a 1 JIeKmuro

- BBINIOJIHEHUE 3a/IaHUI TPOITYIICHHOTO PYOEKHOTO KOH-
Tpous (o 3 6amutos 3a PK 1 u o 3 Gamnos 3a PK 2).

JlukBuIAMS aKaJeMHYECKUX 3a/I0JDKEHHOCTEH, BO3HHK-
NIMX W3-32 Pa3HOCTH B YUEOHBIX ITUIaHAX MPH MEPEBOJIE WITH BOC-
CTaHOBJICHHH, TPOBOJIUTCSA IyT€M BBINOJIHEHUS JONOJIHHUTEIb-
HBIX 3aJlaHuil, hopMa U 00BEM KOTOPBIX ONPEACIACTCS MPEIo-
JaBaTeseM.
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5 cemecTp

Pacnpenene- Pacnpenenenue 6amioB uist 3a4eTa

HHe 0aI0B Bun

3a CEMECTPBl | yueOHOU PaboTa Ha 1a00paTOPHBIX 3AHATUAX 3auer
0 BUJIaM paboThI:

y4eOHoil pa- | Bauib-

00TBI, CPOKU Hast o 70 o 30
caauu y4eo- OLIEHKA:

HOM pabOThI

(moBoasITCA

110 CBeJIeHUs o 7 6annos 3a 1 padoty (3 6amra — moaro-

o0yuaro- [Ipume- | TOBKa U BBIMOJHEHHUE YKCIIEPUMEHTA, 2 Oali-

IMXCHA HA yaHUs: | J1a 00paboTKa pe3ynbTaToB, 2 Oayia — 3a-

nepBoM IINTA)

yueOHOM

3aHATHH)

Kputepuii nepecuera 0an-
JIOB B TPAAUIIMOHHYIO
OIIEHKY TI0 UTOraMm paboTsl
B CEMECTpe U 3auera

60 1 MmeHee 0aJJIOB — HE 3aYTEHO,
61...100 — 3aureHo

Kpurepuu nomycka x mpo-
MEXYTOYHOU aTTECTaluH,
BO3MOKHOCTH ITOJIYyYCHUS
ABTOMAaTHYECKOI'0 3a4eTa
10 AMCLUIIMHE, BO3MOXK-
HOCTb MOJTy4YeHHUs1 OOHYC-
HBIX 0aJJIOB

[ns nomycka K HpPOMEXYTOUHOM aTTECTALMM IO JUCLHU-
TUTHHE 32 ceMecTp OOydaroluiicst JObKeH HaOpaTh MO HTOTaM
TEKyIero U pyoe:KHOTO KOHTpoJel He meHee 51 Gamna. B ciy-
yae eciu oOydaromnruiicst Habpan meHee 51 Oamna, To K aTTecTa-
[IMOHHBIM HUCIIBITAHUSM OH HE JIOTTYCKAEeTCH.

st nonydenus 3auéra Oe3 MPOBEIEHUS MPOLEAYPHI MPO-
MEXYTOYHOU aTTeCTallMU 00y4aroIeMycss He00X0auMo HaOpaTh
B XOJI€ TEKYIIIETO U PyOKHBIX KOHTpOJei He MeHee 61 Oamna. B
3TOM cllyyae WTOr OaJIbHOW OIICHKH, MOJydaeMoW 00ydaro-
HIMMCSI, ONPEAEISIeTCs IO KOJIMYECTBY 0aioB, HAOPAHHBIX UM B
X0JIe TeKYyIIero U pyOeKHBIX KOHTpojel. [Ipu sToM, Ha ycMOT-
peHue mpernoaBaTens, OauTbHas OleHKa 00YJaloIErocs: MOKET
OBITH TIOBBILIICHA 33 CUET MOJIyYSHHS JIOTIOJHUTEIBHBIX 0ayluioB
3a aKaJIEMUYECKYI0 aKTUBHOCTb.

OO0yyaromuiicsi, UMEIONINI TPaBO Ha IOJYYCHHE OICHKHU
0e3 TpoBeJIeHUsT MTPOIIEAYPhl IPOMEKYTOUHOM aTTecTallly, MO-
JKeT TIOBBICUTH €€ MyTeM CJaul aTTeCTAllMOHHOTO UCTbITaHus. B
ClTy4ae MOy4eHHUsT 00yJaromuMcs Ha aTTeCTallHOHHOM HCTIBITa-
HuM 0 OaisioB UTOT OAJUILHON OLEHKH MO JUCLUIUIMHE HE CHU-
KaeTcs.

3a akaJeMHUYECKyl0 aKTHBHOCTb B XOJI€ OCBOEHUSA
JUCLUIUIMHBI, yJacTue B y4eOHOH, HayuHO-MCCIIe10BaTEbCKOM,
CIIOPTHUBHOM,  KYJbTYPHO-TBOPYECKOH W OOIIECTBEHHOMU
NEATCTLHOCTH ~ OOyYaroImeMycss MOTYT OBITh  HAYHCIICHBI
JONOJTHUTENbHBIE  Oayuiel. MakcuManbHOE€ — KOJIMYECTBO
JIOTIONTHATENBHBIX 0ajyIoB 3a aKaJeMHYeCKyl0 aKTHBHOCTH
cocragmseT 30.

OcHoBaHMEM AJIs1 TIOJYYEHUs JOTOIHUTEIBHBIX OallioB
SBIISFOTCS:
- BBINIOJTHEHHUE JIOTIOHUTENBHBIX 3aJaHUil 10 AWCLUUIUIMHE;
JIOTIOJTHUTENbHBIE OaNIbl HAUUCIISIFOTCS TIPETIoiaBaTeNeM;

- ydacTHe B TEYEHHE ceMecTpa B Y4eOHOH, Hay4HO-
HCCIIE/IOBATENIbCKOM, CIOPTUBHOM, KYJIbTYPHO-TBOPUECKONH U
obmectBeHHoM nesitensHocTH KI'Y.
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4 | ®opmsbl U BUIBI yueOHOH
paboTHI A1 HEyCIeBalo-

mHX (BOCCTAHOBUBILUXCS
Ha Kypce o0y4eHus) o0y-

HELOCTAIOIINX 0aJIOB B
KOHIIC ceMecTpa

B cnywae, ecnu K mpOMeXYTOYHOH arrectanuu (3a4€ry)
HabpaHa cymMa MeHee 51 Oamna, oOydaromemycs HEOOXOIUMO
Ha0OpaTh HEJOCTAIOIee KOIMUYECTBO OAlIOB 3a CUET BBIIOJIHE-
HUS JOTIONHUTENBHBIX 3aJaHui, A0 KOHIA IMOocenHel (3a4yet-

YAIOMIMXCS IS TIOTy9eHUsT | HOW) HEJIeNId CeMecTpa.

®DopMBI AOTOHUTEIBHBIX 3aJaHUK (Ha3HAYAOTCS IIPETIO-
JlaBaTelIeM ):

- BHITIOJIHCHUE M 3allUTa TPOIYIIEHHON JIA0OpaTOpHOi pa-
00THI (ITPY HEBO3MOXXHOCTH JIOTIOTHUTEIHHOTO TIPOBEICHUS Ja-
0opaTopHOl pabOTHI MpernoaaBaTeNb ycTaHABIUBAET GOpMy A0-
MOJTHUTENILHOTO 3aJaHusl MO TEeMaTWKe MPOMyIIEeHHO# labopa-
TOPHOU PabOTHI CAMOCTOSITENTEHO) — 10 7 0aJIIOB.

JlukBuganusa axaAeMHYeCKNX 3aJ0JDKEHHOCTEH, BO3HHK-
HIMX M3-32 Pa3HOCTH B YUEOHBIX IIaHaX MPU MEpeBoje UK BOC-
CTaHOBJICHUH, TPOBOJIUTCS ITyT€M BBHIMOJHEHUS IOTIOTHHUTETh-
HBIX 3a/laHuil, popMa U 00BEM KOTOPBIX OMPEAEISETCS MPEIo-
JaBaTeseM.

6 cemecTp
1 | Pacnpenene- Pacnpenenenne 6amioB uIst SK3aMeHa
Hue 0aioB Biix Pa6ora Ha
3a CEMECTpPBI . MpaKTHYe-
P yaeOHoi | Jlekmus p PK 1* PK 2* DK3aMeH
10 BUJIaM CKHUX 3aHs-
. paboTHI:
yuebHol pa- THSAX
00THI, CPOKH | Basib-
caauu y4ueo- Hasi o 32 o 32 o 3 o 3 o 30
HOM paboThl | oneHka:
(moBoasiTCA
0 cBeJeHHUs
A A Ha5na- | Hal9
o0yuaro- 32 niek- | Jlo 2 6ai-
[Tpume- - 6opa- nabopa-
IMXcs Ha I[Ui 0 | JIOB 3a OfI-
YaHUS: TOPHOM | TOPHOM
1epBoM 1 Ganny | HO 3aHsITHE
3aHATHU | 3aHATHUU
y4eOHOM
3aAHATHH)

* PK — pyOexHbIH KOHTPOJIb,

KP — koHTpospHas paborta

Kputepwuii mepecuera 6an-
JIOB B TPaIULMOHHYIO
OIICHKY TI0 UTOraM pabOThI
B CEMECTPE M DK3aMEHa

60 1 MeHee OaJIJIOB — HEYJIOBJIETBOPUTEIHHO;
61...73 — yIOBIETBOPUTEIBHO;

74... 90 — xoporo;

91...100 — otninyHO
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Kpurepuu nomycka x mpo-
MEXYTOYHOU aTTeCTaluH,
BO3MOXXHOCTH TTOTYYECHUS
9K3aMCHALIMOHHOM OLICHKHU
10 TUCIUIUIMHE aBTOMa-
THYECKH, BO3MOKHOCTD
MoJTy4eHUs] OOHYCHBIX
6amioB

Hns momycka K MPOMEXYTOYHOH aTTecTalMy 1O JUCLU-
TUTHHE 32 ceMecTp OOydaroluiicst JOKeH HaOpaTh MO HTOTaM
TEKyIIEero U pyOeKHOro KOHTposel He MmeHee 51 Oamna. B ciy-
yae ecnu oOydJaromuiicss Habpan menee 51 Oamna, To K arrecra-
IIOHHBIM HCTBITAHUSAM OH HE JOIyCKaeTCH.

Jnsa momydeHHs SK3aMeHa 0e3 IPOBEICHUS HpPOLETyphI
MPOMEXYTOYHOM aTTecTalMu oOOydaroumeMmycs HeoOX0quMo
HaOpaTh B XOJI€ TEKYIIETO U PYOEKHBIX KOHTpOJIeH He MeHee 61
bamma. B sTtom ciywae wrtor OayUIbHOM OIEHKH, IOITydaeMOM
oOyyaromumcs, orpeaensercs N0 KOIu4ecTBy OanoB, HaOpaH-
HBIX UM B XOJI¢ TEKYLIETO M PYOEKHBIX KOHTpojel. [Ipu sTom,
Ha YCMOTpEHHE MperoaaBareis, OalIbHas OIeHKa oOydarore-
TOCSI MOJKET OBITh TOBBIIICHA 33 CYET MOJTYYCHHS JOMOIHUTEIb-
HBIX 0aJUIOB 32 aKaJeMHUYECKYI0 aKTUBHOCTb.

OO0yyaromuiicsi, UMEIOIINI TPaBO Ha TOJYYCHHE OICHKH
0e3 MmpoBeeHNUS MPOLEAYPhl IPOMEXKYTOYHOH aTTeCTAINH, MO-
JKCT MOBBICUTH €€ MMYTEM CAa4U aTTCCTAIMOHHOTO MCIIBITaAHUA. B
cilydae TOTydeHHs 00y4aloMMCs Ha aTTeCTallHOHHOM UCIIBITa-
HiM O GasIoB MTOT 0AaJUTBHOWM OLIEHKH MO JUCLUIUIMHE HE CHU-
KaeTcsl.

3a akaJeMHYEeCKyI0 aKTHBHOCTh B XOJ€ OCBOCHUS
JVCIUIUIAHBI, Y9acTHe B y4eOHOH, HayqHO-UCCIIE0BATEIBCKOH,

CIIOPTUBHOW,  KYIBTypHO-TBOPYECKOW W OOIIECTBEHHOH
JICATEIIbHOCTA ~ OOYy4YaloIIeMycss MOTYT OBITh  HAYHMCJICHBI
JIOIOJIHUTENbHBIE ~ Oamiel.  MakcuManbHOE€ — KOJIMYECTBO

JIOTIONTHUTENBHBIX ~ 0aJlIOB 32 aKaJeMHUYECKYH) aKTHBHOCTB
cocranigeT 30.
OCHOBaHI/IeM JUJIS HOHy‘IeHI/ISI JOIIOJTHUTECIIBbHBIX 6aJ'IJ'IOB

SIBJISIFOTCSL:
- BBIIIOJIHECHUEC JOIIOJITHUTCIIBHBIX 33]13HHﬁ o JUCHUIIIMHE,
JIOTTOJTHUTETbHBIE OAJJTBI HAYMCIISIFOTCS TIPETIOIaBaTeeM;

- ydacTHe B TEUCHHE ceMecTpa B Y4eOHOH, Hay4HO-
HCCIIEIOBATENBCKOM, CIOPTHBHOM, KYyJIbTYPHO-TBOPYCCKOH U
ob1ecTBeHHO AearensHoctr KI'Y.

®DopMbI 1 BHIBI y4eOHOH
paboTHI U1 HEYCIeBalo-
muX (BOCCTAHOBUBIIUXCS
Ha Kypce o0y4eHus) o0y-
YAOLIMXCS JUIS TIOJTyYEeHHS
HEJIOCTAIOIMINX OAJIOB B
KOHIIE CeMecTpa

B cnyyae ecnm K mpoMexyTOUHOM aTTecTaluu (SK3aMeHy)
HaOpaHa cymMMa MeHee 51 Oaiia, oOydJaromeMycs HEOOXOIUMO
HaOpaTh HeJOCTarollee KOJINYECTBO OalIOB 3a CUET BBIIOJIHE-
HUS JTOTIONIHUTENBHBIX 33/laHWi, 0 KOHLA TOCIeAHed (3auer-
HOW) Henmenu cemectpa. IIpm 3Tom HeoOxoamMo mpopaboTaTh
MaTepHaj BceX MPOMYILIEHHbBIX IPAKTHUECKUX 3aHATHH.

@opMBI JOMOTHUTENBHBIX 33aHUN (Ha3HAYAIOTCS MPEIo-
JlaBaTesieM):

- BBINIOJIHEHUE 33JaHUs MPOMYIIEHHOTO MPAaKTHYECKOTO 3a-
HATUA — 10 2 0auioB 3a 1 3aHATHE;

- TIPEAOCTaBICHNE MPETIOIaBATENI0 KOHCIIEKTa MIPOMYIIEH-
HOM JIeKIMHU — 10 1 Oaia 3a 1 JIeKmuro

- BBINIOJHEHHUE 33/IaHUil MPOIYLUIEHHOTO PYOEKHOTO KOH-
tpois (1o 3 6amtos 3a PK 1 u go 3 6amios 3a PK 2).

JlukBuganys axkageMHUYEeCKUX 3aJ0JDKEHHOCTEH, BO3HHK-
IIMX M3-32 Pa3HOCTH B Y4EOHBIX IUIaHaX MPU MEPeBoJe UK BOC-
CTaHOBIICHUH, TPOBOJUTCS ITyTEM BBIOJHEHUS JOMOJHHUTEIb-
HBIX 3aJlaHuii, hopMa U 00BEM KOTOPBIX OMPEACIACTCS MPEIo-
JaBaTesieM.
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6 cemecTp

Pacnpenene- Pacnpenenenue 6amioB uist 3a4eTa
Hue 0aioB
Bun
3a CEMECTpPhI .
yueOHOU PaGora Ha M1abopaTOpHBIX 3aHATHSIX 3auer

10 BUJAM

. paboTHI:
yueOHol pa-
OOTBI, CPOKH
craum yue6- | Dalib-
HOIT PaGOTHI Has Ho 70 Ho 30
(noBoaaTcs | OUCHKA.
10 CBeJeHUs!
00y4aro- o 4 6aoB 3a mabopaTopHYyIO padoTy,
IHUXCst Ha [Tpume- | kpome pabot «CBOKCTBA CIAOBIX IIEKTPO-
nepsoM yaHus: | 1uToB» U «CBoiicTBa Oy(hepHBIX pacTBO-
yueOHOM poB» — 110 5 GaioB
3aHATHH)

Kputepuii nepecuera 0an-
JIOB B TPAAUIIMOHHYIO
OIIEHKY TI0 UTOraMm paboTsl
B CEMECTpe U 3auera

60 1 MeHee 0aJUIOB — HE 3aYTEHO,
61...100 — 3aureno

Kputepuu nomycka x npo-
MEXYyTOYHOU aTTeCTaluH,
BO3MOKHOCTH ITOJIYyYCHUS
ABTOMATHYECKOIo 3a4eTa
10 AMCLUIIMHE, BO3MOXK-
HOCTb NOJTy4eHus1 OOHyC-
HBIX 0aJJIOB

Hnst mormycka K MPOMEXYTOYHOH aTTecTallid 10 JHCIU-
TUTHHE 32 ceMecTp OOydaroluiicst JODKEeH HaOpaTh MO HTOTaM
TEKyIero U pyOe:KHOrO KOHTpoJel He meHee 51 Oamna. B ciy-
yae eciu oOyuwaronmiics HaOpan MeHee 51 Oaiia, TO K aTTecTa-
LUOHHBIM UCIBITAHUSAM OH HE JIOITyCKaeTCsl.

s monmydenus 3auéra 0e3 MpoBeNEHHs MPOLEAYPHI MPO-
MEXYTOYHOU aTTeCTAllMU 00Yy4aroIeMycss He00X0IuMo Ha0paTh
B XOJI€ TEKYIIIETO U PyOeKHBIX KOHTpOJei He MeHee 61 Oamna. B
9TOM Cilyyae HUTOr OaJUIbHOW OLIEHKH, IOJydaeMoi oOydaro-
HIMMCSI, ONPEAEISIeTCs IO KOJIMYECTBY 0aioB, HAOPAHHBIX UM B
X0J/Ie TEeKYIIero 1 pyOeXHbIX KoHTpolel. [Ipu 3ToM, Ha ycMOT-
peHue npenoaasaresis, OajuibHast OLEHKa 00y4Jaromerocsi MoxeT
OBITH TOBBILICHA 33 CUET MOJIyYCHHS JIOTIOJHUTEIbHBIX 0ajuioB
3a aKaJeMHYECKYI0 aKTUBHOCTb.

OO0yyaromuiicsi, UMEIONINI TPaBO Ha IOJYYCHHE OICHKH
0e3 npoBeJeHUsT MPOLEAYPbl IPOMEXYTOUHOM aTTecTalyu, Mo-
JKET TOBBICUTD €€ MyTeM CAa4yH aTTeCTAI[MOHHOTO HCIbITaHus. B
cilydae TOydeHHst 00y4aroMMCs Ha aTTeCTallMOHHOM HCIIBITa-
HuM 0 OasioB UTOT OAJUIBHOM OLEHKH 110 JUCLUIUIMHE HE CHU-
KaeTcs.

3a akaJeMHUYecKyl0 aKTUBHOCTh B XOJI€ OCBOCHUS
JUCLUIUIMHBI, ydacTue B y4eOHOH, HayuYHO-MCCIIe10BaTEeNbCKOM,

CIIOPTUBHOW,  KYJIBTYpHO-TBOPYECKOH W  OOIIECTBEHHOMU
NEATCTLHOCTH ~ OOyJaroImeMycss MOTYT OBITh  HAYHCIICHBI
JOIIOJTHUTENLHEIE OaJlIBI. MaxkcuMansHOe KOJINYECTBO

JIOTIOJTHUTENBHBIX 0aIoB 32 aKaJeMHYeCKYl0 aKTHBHOCTh
cocrasigeT 30.
OCHOBaHI/IeM JUUISA HOHy‘IeHI/IS[ JOITIOJTHUTCIIBbHBIX 6ann013

SIBIISTFOTCSI:
- BBIIIOJIHCHUEC JOIIOJTHUTCIIBHBIX 3aHaHHﬁ 0 JHUCHUIIIINHE,
JIOTIOTHUTEHHBIC OAJITBI HAYUCIISIFOTCS TIPETIOIaBaTeIIeM;

- ydJacTHe B TCUCHHE CeMecTpa B Y4eOHOH, HaydHO-
HCCIIEAOBATEIBCKOM, CIOPTUBHOM, KYJIBTYPHO-TBOPUECKOW W
ob1ecTBeHHOM AearenpHocT KI'Y.
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4 | ®opmsbl U BUIBI yueOHOH B cnywae, ecnu K mpOMeXYTOYHOH arrectanuu (3a4€ry)

paboTHI A1 HEyCIeBalo- HabpaHa cymMa MeHee 51 Oamna, oOydaromemycs HEOOXOIUMO
KX (BOCCTAHOBHUBIIMXCSI | HAOpaTh HEJOCTAoIIee KOJNMYECTBO OasIOB 3a CUET BBHINIOJIHE-
Ha Kypce o0yueHus) o0y- | HUsSI JOMONHUTENBHBIX 3aJaHul, A0 KOHIA IMOcenHel (3a4yet-
YAIOMIUXCS JUIS TIOJTyIEeHUs | HOM) HeIeNn ceMecTpa.

HEJOCTAIOMNX OAIIOB B @®opMbI TOTIOTHUTENBHBIX 33aHUK (HA3HAYAIOTCS IpPETo-
KOHIIE CEMEeCTpa JlaBaTesieM):

- BHITIOJIHCHUE M 3allUTa TPOIYIIEHHON JIA0OpaTOpHOi pa-
00THI (TIPH HEBO3MOXKHOCTH JIOTIOJIHUTEILHOTO TPOBEICHUS Jia-
0opaTopHOl pabOTHI MpernoaaBaTeNb ycTaHABIUBAET GOpMy A0-
MOJTHUTENILHOTO 3aJaHusl MO TeMaTWKe MPOMyIleHHO# abopa-
TOPHOU PabOTHEI CAMOCTOATETHHO) — 10 4 WIu 5 OaIIoB.

JlukBuIAIMs aKaJeMHYCCKUX 3aJI0JDKCHHOCTEH, BO3HHK-
HIMX M3-32 Pa3HOCTH B YUEOHBIX IIaHaX MPU MEpeBoje UK BOC-
CTaHOBIICHUH, MPOBOJIUTCS MyTEM BBIMOTHECHUS JOMOTHHUTEIb-
HBIX 3aJaHui, popMa U 00BEM KOTOPBIX OMPEACISICTCS MPEro-
JaBaTeseM.

6.3. [Ipoueaypa oneHUBAHUS Pe3yTbTATOB OCBOEHUSI JUCHUTLINHBI

PyGesxHble KOHTPOJIM MPOBOAATCSA B (pOpME KOJUIOKBHYMA, BKIIFOUYAIOIIEr0 YCTHOE cobe-
CeloBaHME U pellleHue pacueTHbIX 3ajad. 3agaHue Ha PK Bxmouaer B cebs 5 3a1au B KaxkaoMm
BapHaHTe B 5 ceMecTpe U 7 3aJa4 B KaKJIOM BapuaHTe B 6 ceMecTpe. TeKcThl 3a/1a4 U KpUTepUn
oueHuBaHus coxepxkarcs B YMK nucuuruinael. Ha kax st pyOexHbIN KOHTPOJIb OTBOJUTCA 10
3 gacos. [IpernonaBarens OleHUBAET B OajuIax pe3ysbTaThl KAXKAOTO PYOEKHOTO KOHTPOJIS U 3a-
HOCHUT MX B BEJJOMOCTb TeKyllel ycneBaeMocTu. Ilepes npoBeneHreM KaKa0ro pyoexHOro KoH-
TPOJIsl MpenojiaBaTenb MpopadaTeiBaeT ¢ 00y4YaIOUIMMUCS OCHOBHOW MaTepuall COOTBETCTBYIO-
MIMX pa3fesoB JUCHUIUIMHEI B (hOpMe KPATKOM JEKIMH-IUCKYCCHH.

DK3aMeH MPOBOAITCS B (popMe YyCTHOTO coOeceoBaHUs U PEIISHUs PacueTHBIX 3ajad.
Bomnpocsk! u 3a1a4a conepkarcs B 3K3aMEHALMOHHOM OuiieTe. DK3aMEHAIIMOHHBIA OUJIeT BKIIIO-
yaeT 2 TeOpeTHUecKUX Borpoca U 3agauy. Kaxaeiii Bonpoc onenuBaerca B 10 6amios. Ha noa-
TOTOBKY K OTBETY 00ydarolemMycs 1aeTcsi MUHUMYM 45 MUHYT. Pe3ynpTaThl TEKyIIero KOHTpOJIs
yCIIEBAEMOCTH M 3K3aME€Ha 3aHOCSTCS MpenojaBaTesieM B SK3aMEHAIIMOHHYIO BEJIOMOCTb, KOTO-
pas caaeTcsl B OpraHU3allMOHHBIA OTJEN MHCTUTYTA B IEHb DK3AMEHA, a TAKXKE BBICTABIIIOTCS B
3aUETHYIO KHIKKY 00y4aroIerocs.

3auer npoBoaUTCs B opMe yCTHOro cobecenoBaHus. Borpocs! ais codecenoBanus co-
nepxatcsi B Ounere. Kaxnapiii Ouner Bkiatowaer 2 Bompoca. Kaxaplii Bompoc OleHUBaeTcsl B
15 6annoB. Bpems a1 moAroToBKH K 0TBETY — He MeHee 20 MUHYT. Pe3ynbTaThl TeKylero KoH-
TPOJIsl YCIIEBAEMOCTH UM 3ayeTa 3aHOCATCS IPENoJaBaTesieM B 3a4ETHYIO BEIOMOCTb, KOTOpas
CHaeTcs B OPraHM3allMOHHBIA OTJEN MHCTUTYTA B JIEHb CAUM 3a4€Ta, a TAK)KE BBICTABIISAIOTCS B
3aYETHYIO KHIKKY 00y4arolerocs.

6.4. [IpuMepbI OLIEHOYHBIX CPEICTB /IS MPOBeIeHUs PYOeKHBIX KOHTPOJIEH,
3a4eTra M IK3aMeHa

IMpumep nepeuHs 3agaHuii K pyoe:knomy KoHTpoJi0 Ne 1 (5 cemectp)
1. HaliquTe yacTHbIE MPOU3BOAHBIE U JUIS: a) UJI€AIbHOTO ra3a; 0) raza Ban-gep-Baanbca; B) ra-

3a, noguuHsAtonierocs | ypasuenuto Jlurepuun.

2. Onun Mmonb rasza Ban-nep-Baanbca nzorepmuuecku pacmupsercss oT oobema V1 10 o0bema
V2 npu temneparype T. Haiinute U, H, S, F u G st aToro npouecca.

3. Dwuranemus mucconuanuu kapOonara kampius npu 900 °C u gaBmenum 1 atM paBHa
178 xJl>x/mMonb. BeiBemuTe ypaBHEHHE 3aBUCHUMOCTH SHTAJBIIMU PEAKIIMM OT TEMIEPaTyphbl H
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paccuuTaiiTe KOJMYECTBO TEIJIOTHI, MOTJIOMIEHHOE MpU pa3iokeHuu | Kr kapOoHaTa KallbLus
upu 1000 °C u 1 aT™, eciti Janbl MOJIbHbIE TernoeMKocTH (B JIx/(Moib. K)):

Cp(CaCOs(tB)) = 104.5 + 21.92. 10-3T - 25.94. 105T-2,

Cp(CaO(tB)) =49.63 +4.52. 10-3T - 6.95. 105T-2,

Cp(COy(r)) =44.14 +9.04. 10-3T - 8.53. 105T-2.

4. Paccuuraiite usmenenue >HTponuu 1000 r mMeTaHoia B pe3yibTaTe €ro 3aMmep3aHusi IpH -
105°C. Teruiora miaBieHus TBepaoro meranona npu -98 °C (r.mi.) pasua 3160 J[x/mons. Ten-
JIOEMKOCTH TBEPJIOTO M JKHJIKOTO MeTaHoja paBHbI 55.6 u 81.6 [[x/(momnb. K), cooTBeTCTBEHHO.
OObsicHUTe, TOYEMY SHTPOMUS MPU 3aMEpP3aHUM YMEHBIIAEeTCs, XOTS IMPOLECC - CaMOIPOU3-
BOJIbHBIN.

5. DHeprus ['enbMroibiia 0JHOTO MOJISI HEKOTOPOT'O BEIIECTBA 3aITMCHIBACTCS CICIYIOIIMM 00pa-
30M:

F=a+T(b-c-bInT-dInV),

rae a, b, ¢, d - koncrantsl. Haiinute naBnenue, sHTponuio U TeroemMkocts CV 3Toro Tena.
Jaiite pusndeckyro HHTEpIpPETAINIO KOHCTaHTaM a, b, d.

IIpumep nepeuyns 3aganuii kK pyoes;kHOMY KOHTPOII0 Ne 2 (5 cemecTp)
1. Kanudopuuiickas cekBoiisi — camoe BbICOKOE JepeBo B Mmupe. llomaras, 4yTo ee BbIcOTa

105.4 M, OLICHUTH OCMOTHYECKOE JaBJCHUE, HEOOXOAMMOE I MOJAbEeMa BOJBI OT KOPHEH 0
BEPILUHBI.

2. TIIOTHOCTH KUIKOTO ¥ TBEPJOIO 0JI0Ba Ipu TeMmepatype miasienus (231 °C) pasusl 6.980 u
7.184 r/eM®, coorBercTBeHHO. TeIUIOTA IUIABICHHS OJI0BA paBHa 1690 kan/monb. Onpenenure
TeMIEepaTypy IJIaBJIeHUs oj10Ba moa gasieHueM 100 atm.

3. Ipu temmneparype 250 °C u nasnennu 1 atm PCls aucconuunposan Ha 80 % mo peakuuu

PCls = PCl; + Cl,.

Haiitn xoHcTanTy paBHOBecus KP. Kak n3mMeHUTCS MPOLEHT AMCCOLMALMM, €CIIU BBECTH B CH-
CTeMy INpU MOCTOSHHOM JaBJIEHUU CTOJIBKO a30Ta, YTO €ro MapluajlbHOE AaBiieHue OyneT co-
ctaBisITh 0.9 atm? OO1iee 1aBiIeHNE CUCTEMBI TOIIEP>KUBACTCS paBHBIM | aTMm.

4. Ilpu nuponuse nporaHa NpoTeKaT 2 NapajljIeIbHbIE PEAKIINH:

C3Hg = C3Hg + Hy u C3Hg = CoH4 + CHL.

Beruucnuth coctaB paBHOBecHON cmecH (B Moi. %) npu 1000 K u gaBneHnuu 2 atM Ha OCHOBa-
HUU CJIEAYIOINX JaHHBIX:

BeHIeCTBO C3H8 C3H6 CzH4 CH4 Hz

D | Jix/(mons-K) 310.0 300.0 240.0 199.0 137

A HD _ ] ]
A omons | 820 35.0 61.0 67.0

I'a3p1 cunTaTh nacaJIbHBIMU.

IIpumep nepeynst 3aganuii K pyoes;kHomy KOHTpoJII0 Ne 1 (6 cemectp)
1. Kak BeIpakaeTcsi CKOPOCTh peakiinu cuHTe3a ammuaka 1/2 No+ 3/2 Hy= NH3 yepes koHmeH-

Tpaluu a3oTa u Bojopoaa?
Kak n3MeHUTCs CKOpOCTh peakiuu cuHTe3a ammuaka 1/2 Ny + 3/2 Hy = NHs, ecniu ypaBHeHue
peakiuu 3anucath B Buae Ny + 3H, = 2NH3?
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2. Bo cKOIbKO pa3 yBEIHMYHUTCS CKOPOCTh Ta3oda3Hoi seMeHTapHoi peakiuu A = 2D npu yBe-
JUYCHUU JaBjieHus B 3 paza?

3. KoncranTa ckopoctu ra3oBoi peakmuu 2-ro nmopsiaka mpu 25 °C pasaa 103 i/(Moub ¢). Uemy
paBHa 3Ta KOHCTAHTA, €CJIM KHHETUYECKOE YPaBHEHHE BRIPAKCHO Yepe3 AaBJIeHHUE B aTMOc(he-
pax?

4. Tlepuon monypacmaja paanoakTuBHOTO u3otomna 137Cs, KoTopsli monan B atMochepy B pe-
synbTaTe YepHOOBUIBCKOM aBapuH, - 29.7 ner. Yepes kakoe BpeMs KOJIMYECTBO 3TOT0 U30TOIA
coctaBuT MeHee 1% oT ncxomHoro?

5. B HEeKoTOpoO# peakiuy mpu K3MEHEHHH HadaabHOU KoHIeHTpamuu oT 0.502 mo 1.007 monb/n
nepuoJ noxypacnaaa yMmenbmmuics ¢ 51 1o 26 c¢. Onpegenurte nopsaoK peakiiuu 1 KOHCTAHTY
CKOPOCTH.

6.

[lpn nHarpepanun pacteopa JUOPOMAHTAPHOH KHCIOTHEL OHa
pasnaraercs Ha OpPOMMAJIEHHOBYKD H OpPOMHCTOBOJAOPOJHYK) KHCIIOTBI COIJIACHO
YPABHEHHIO:

jHBrCOOH HCOOH +
—
'HBrCOOH HCOOH

Ha ocHOBaHMM NpPHBEICHHBIX JAHHBIX BBIYHCIIHTE KOHCTAHTY CKOPOCTH
peakuMu M ONpeleluTe, 4Yepe3 CKOJIBKO BpeMeHH pasnoxkurca 1/3 HauvansHOrO

KOIHYEeCTBa HCXO,H,HOﬁ KHCJIOTEIL.

Bpems (MuH.) ans ot6opa npo6si 0 214 380

Yucio MIT IIEI0YH, MOLIEAUIHX Ha 10,095 10,37 10,57

TUTPOBAHUE [IPOOLI

Boccranosnenne okcuaa azora (1) nporekaer no ypagHeHHO:
2NO + 2 H; —N, + 2 H,0.

Omnpenenure MOPSJOK 3TOH peakiHH, MOJb3YACh 3aBHCHMOCTBH) MEMHILY
BpEeMEHEM pacxoda IMoJIOBHHbBI UCXOOHOIO BeLIEeCTBa H HaYaIbHOH I{UHL[EH'I'[]EIL[HEITI,
Ha OCHOBaHHH CIEeIYHIHX ONLITHBIX JaHHBIX.

Paes MM PT.CT. 340,5 288
Ty, CEK 102 140

IIpumep nepeynst 3aganuii K pyoes;kHOMY KOHTPOJII0 Ne 2 (6 cemecTp)
1. B HeoOpatumoii peakiuu 1-ro nopska 3a 20 mus nipu 125 °C creneHs npeBpanieHus Uexo1-

HOTO BemlecTBa cocTaBuia 60%, a mpu 145 °C Takas e cTeleHb NpeBpalleHus ObLIa JOCTUTHY-
Ta 3a 5.5 MuH. Haliiure KOHCTaHTBI CKOPOCTH U SHEPTUIO AKTUBALIMY JaHHON PEAKLUU

2. KoHcTaHTa CKOPOCTH peakuuu mnepBoro nopsaka pasHa 4.02.10-4 ¢ -1 npu 393 K u 1.98. 10-
3 ¢ -1 npu 413 K. PaccuunTaiite npeadKCcroHEHIUAIBHBIA MHOXHUTENb U1 3TOM peaKiiH.

3. JlaHa KMHETHYECKas CXeMa:

ky ky
LA —= B —= C
k.

CocraBbTe M pEIIMTE CHCTEMY KMHETHYECKUX ypaBHeHW# s toir cxembl ([A]0 =a, [B]O =
[C]0 = 0). Korma mocturaercss MAaKCMMyM KOHIIEHTPAIIMK IIPOMEKYTOYHOT0 Berecta B?
4. OGpa3zer paaroakTUBHOTO ypaHa maccoit 100 T paciaiaercs o cxeme:
235 nem 235 ¢
EEQU EEQNP ¥r o230 =
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(Ha; CcTpenKoM yKazaHbl MEepUOJbl Mosypacnana). PaccunraiiTe Macchl HENTYHHS] U TLIYTOHUS
yepe3 1) 20 mun; 2) 20 aueil nocne Havyana pacnajga. Onpenennre MakCUMaibHYIO MacCy HENTY-
HUS, KOTOpast MOKET OBITh MOJTyY€Ha U3 TaHHOTO 00pasla ypaHa.

5. YenbHas 3JE€KTPONPOBOAHOCTh OeckoHeuHO pa3zbaBieHHbIX pacTBopoB KCI, KNO3 n AgNO3
npu 25 °C pasHa cootBercTBeHHO 149.9, 145.0 1 133.4 Cm M mons ™. KakoBa y/enbHast dMeK-
TPOMPOBOAHOCTh OeCKOHEUHO pazbasieHHoro pactsopa AgCl mpu 25 °C

6. Paccuntats ckopocTh aBukeHus HoHa Rb* B BognoMm pactsope mpu 25 °C, eciu pasHOCTb MO-
TeHIMaaoB 35 B nmpusoxkeHa K 3JIeKTpoaaM, HaXoaamumcst Ha pacctossHuu 0.8 cM apyr oT apy-
ra.

7. PaccuuTarh mpoM3BEICHHE pacTBOPUMOCTH M pactBopuMocts Hg,Cl, B Bome mpu 25 °C mo
JAHHBIM O CTAaHAAPTHBIX 3JEKTPOJHBIX MOTEHIMAIAX.

BapuaHT KOHTPOJILHOI PadoTHI
1. Haiineno, uro yriueBogopos umeet mnpu 100 °C u 760 MM pT. CT. IIOTHOCTH mapa 2.550 1/
XUMHUUECKUH aHaIM3 MOKasaj, YTo B 3TOM BellecTBe Ha 1 aTom yriepoza npuxoautcs 1 arom
Bojopoaa. Kaxkosa ¢opmyna yrnesogopona?

2. 0.85 MoIb UACATBHOTO ra3a, ePBOHAYAIBHO HAXOUBILETOCS MO/ AaBIeHHEM 15 at™m npu
300 K, pacmupsiercss ©30TepMUYECKH, TIOKA JaBlieHHE He CTaHeT paBHbIM 1 atMm. PaccuuraTs co-
BEPIICHHYIO IIPH 3TOM padOTy, €CIIU paCIIMPEHUE IIPOBOAUTCS a) 00paTUMO U 0) MPOTHB ITOCTO-
SIHHOTO JaBJICHUSI

3. PaccuuTaTh u3MeHeHue SHTponuu npy cMmemmenuu 350 T Boasl npu 5 °C ¢ 500 r Boas! npu 70
°C, mpermonaras, 4to yjelbHas TeruioeMkocTh pasaa 1.00 kan/(r-K).

4. Ha kakyio BBICOTY (TEOPETHUYECKH), MPEOI0JIEBaAs CHIIY TSHKECTH, MOXKHO OBLJIO OBl MOJIHSTH
aBTOMOOMIb Maccoit 1270.08 kr npu nomoum 3.79 1 6eH3MHa, €CIU MPEANIONIOKUTh, YTO TEMIIe-
patypa uununapa asurarens 2200 K, a temneparypa Beixiona 1200 K. IlnoTHocTh OeH3MHA
0.80 r/cM®, TemoTa ero cropanus 11200 kan/r.

5. HaiiTu u3MeHeHue >HTPOIUU B MPOIlecce 3aTBEPACBAHUS MEPEOXJIAXKACHHOTO OeH3oa MpH
temneparype 268.2 K, ecnu npu temmeparype 278.2 K ero temnora rutaBnenust AnH(CgHg) =
9956 JIx/Moib, a TEIJIOEMKOCTH JKUAKOTO W TBepaoro Oensona cienyromme: Cp(CeHs(k.)) =
127.3 dx/(monbeK); Cp(CsHg(TB.)) = 123.6 JI>x/(Monb*K).

6. Paccunrats nu3amMenenue sueprun [ mdOca ytst mporecca:

H,0 (., -10 °C) = H,O(18., -10 °C).
7. Ilpu —10 °C nasnenue mapa Boasl coctapiser 2.149 MM pT. CT., JaBJ€HHE Mapa JbJa PaBHO
1.950 MM pT. cT.

8. IMaprmanbHbIe MOJBHBIE 0OBEMBI BOJBI U 3TAHOJIA B pACTBOPE C MacCcOBOil Aojei ataHona 0.4
paBHBI coOTBeTCTBeHHO 17.9 1 55.0 cM°/Monb. Paccunraiite 00beMbI BOJbI U dTaHOJIA, HEOOXO-
mumble s npurotoBienust 1000 M takoro pactBopa. [LIOTHOCTH BOJIBI M 3TaHONIA PaBHBI CO-
otBercTBenHO 0.998 1 0.789 T/cm’.

9. PaccuuTath Temmeparypy pasioxeHHus okcuaa cepedpa AgoO mpu HarpeBaHHM Ha BO3IYXE.
IapuuansHoe MaBieHne kuciopona 0.21 atm, a 3aBucnMocTs 0T Temnepatypsl AG (Ag;0) na-
eTCsl ypaBHEHHEM

AG°(Ag,0) = -29300 + 63.81T (JIx/Mous).

10. Monekyna MOXXET HaXOAUTHCS Ha YpoBHE ¢ sHepruei 0 (yclioBHOE 3HAUE€HHUE) UM Ha OJHOM
u3 3-x ypoBHe ¢ sHepruent £. Uemy paBHa MosekyssipHas cymma o cocroaHusMm? IIpu kakoit
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TEMIIepaType a) BCE MOJEKYJbl OyIyT HAaXOAWUTHCS Ha HIKHEM YPOBHE, 0) UMCIIO MOJIEKYN Ha
HUKHEM YPOBHE OyZIeT paBHO UMCITY MOJIEKYJ Ha BEPXHUX YPOBHSX, B) YUCIIO MOJIEKYJ Ha HUXK-
HEM ypoBHE OyZeT B 3 pa3a MEHbIIIE, YEM YHCIIO MOJIEKYJ Ha BEPXHUX YPOBHSAX?

Cnucok BONPOCOB K 3a4eTy (5 cemecTp)
1. IlepBblii 3aKOH TEPMOJMHAMUKHU. TeIIOEMKOCTh, TEIUIOEMKOCTH TP IMOCTOSSHHOM 00beMe U

IOCTOAHHOM JaBiieHuH. Ternorer Qv u Qp. DHTaNbNHA.

2. 3akoH ['ecca u ero cinenctusi. CTaHgapTHBIE SHTAIBIIMU XUMUYECKUX peakiuid. Kanopumert-
PUYECKUI METOJT U3MEPEHHS IHTAIBIIUN XUMUYECKUX PEaKIUA. DHTAJBINSI CTOPaHUs. DHTAIb-
nusi 00pa3oBaHMUsL.

3. 3aBHCHMOCTBH SHTANBIHMM peakiuu oT Temmeparypel. Popmyna Kupxrodda. 3aBucumocTs
TEIJIOEMKOCTH OT TEMIIEPATYpPHI.

4. TeruoBeie 3P pekThl pacTBOpeHus BemiecTB. Juddepenimanbaas u HHTErpatbHasT TEIUIOTHI
pacTBOpEHUSI.

5. JlaBieHue HACHIIIEHHOTO Mapa XHUJAKUX pacTBOpoB. 3akoH Payns u 3akoH ['enpu. UneanbHbie
U HewieadbHbIe PaCTBOPHI.

6. XuMU4eCcKuil MOTEHIIMal KOMIIOHEHTa B pacTBOpe. AKTUBHOCTh. KO3 PpHUIIMEHTHI aKTHBHOCTH
U UX OMpeJesieHre M0 MapliuaIbHbIM JaBICHUSIM KOMIIOHEHT.

7. 3aBHCHMOCTb MapIUAILHBIX MOJILHEIX 00BeMOB B cucteme C,HsOH — H,0 ot cocraga.

8. I'ereporenHble cucrteMbl. BoiBos yciioBusi (a30BOro paBHOBECHSL.

9. IlpaBuio ¢a3 I'n66ca u ero BeIBOA.

10. ®azoBble paBHOBECHS B OJHOKOMIIOHEHTHBIX cucTeMax. YpaBHeHue Kianeilpona -
Knay3uyca u ero npuMeHeHHe K pa3TUYHBIM (a30BbIM PABHOBECHSIM.

11. JlnarpaMMbl COCTOSIHUSI BOJIBI, CEPBI.

12. ®a3oBbIe paBHOBECHS B JBYXKOMIIOHEHTHBIX cucTemMax. Y paBHenue Lllpenepa.

13. 3aBUCUMOCTB TEMIEPATYPHI 3aMEP3aHUsl PACTBOPA OT KOHILIEHTPALlUU PACTBOPEHHOTO Bellle-
ctBa. Kpnockonus.

14. 3aBUCHMOCTD TeMIIEpaTyphbl KUIIEHUSI PACTBOPA OT KOHIIEHTPAIIMH PACTBOPEHHOTO BEIIECTBA.
D0yIHOCKOIIHSL.

15. PaBHOBecHe XKUIKOCTh - TIap B JIBYXKOMITIOHEHTHBIX cucTemMaxX. OTKJIOHEHHS OT UIcaIbHO-
CTH.

16. /InarpamMmbl KUNIEHHUs] ABYX HEOTPAaHUUYEHHO CMENIMBAIOIIMXCS KMIKOCTEW C HE3HAUYMUTEIb-
HBIM ¥ 3HaYUTEIbHBIM OTKJIOHEHUEM OT UJI€aJTbHOCTH.

17. InarpaMMbl TJIaBKOCTH OMHAPHBIX CHCTEM, HE 00pa3yIOIINX TBEPIBIX pacTBOpoB. Tepmuue-
CKUU aHAIIN3.

18. lmarpaMMbl IJIABKOCTH OMHAPHBIX CUCTEM ¢ 00Opa30BaHUEM KOHTPYIHTHO M HHKOHTPYIHTHO
TJIABSIIUAXCST COCTUHEHUM.

19. 3akon nevictBus Macc. CtangapTHas 3Heprus ['nbG0ca xumuyeckon peaknmnu. KoHcTaHTa
paBHOBecus. Pa3ndHble BUIBI KOHCTAHT PABHOBECHS M CBSI3h MEXITY HUMHU.

20. Xumudeckre paBHOBECHs B pacTBOpax. KOHCTaHTHI paBHOBECHS MPU PAa3TMUYHOM BHIOOpE
CTaHJAPTHBIX COCTOSIHUM /ISl YYACTHUKOB PEAKIIUH.

21. 3aBUCUMOCTb KOHCTAHT PaBHOBECHUS OT TEMIIEPATyphl U JIaBICHUS. Y paBHEHHE U300aphl pe-
aKIIMHU U €r0 TEPMOANHAMUYECKUN BBIBOJ.

22. YpaBHEHHE U30XOPbI PEAKIIMU U €0 TEPMOJIUHAMUYECKUN BBIBO/I.
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Cnucok BONPOCoOB K 3K3aMeny (5 cemecTp)
1. Ilpeamer U cocTaBHbIC YacTH Gu3NUEcKOr XxuMHuU. CBSA3b ¢ APYrUMHU AMCUUIUIMHAMH (Mate-
MaTHKa, (U3MKa, KIaccuueckas pu3nKa, KBAaHTOBasi MEXaHUKA, Pa3IMUHbIC pa3/Iesibl XMMUN)
2. OCHOBHBIE NMOHATUS XUMHUYECKON TepMoauHamuku. Cucrema u cpena. @aza. Komnonenr. [o-
MOTEHHBIE U T€TEPOrE€HHBIE CUCTEMBI.
3. TepmonuHamuueckue rnepeMeHHble. VIHTEeHCUBHBIE U SKCTEHCUBHBIE BeIMYUHbIL. Temmepary-
pa. YpaBHEHHUE COCTOSTHUA.
4. YpaBHEeHHs COCTOSIHUS MI€aJIbHOTO Ia3a, ra3a Ban-nep-Baansca.
5. Tennora u paboTsl paznuyHoro poja. Pabora pacmupenus. BHyTpeHHsst sHeprus.
6. [lepBblii 3aKOH TEPMOJUHAMUKH. TeMI0EMKOCTh, TETUIOEMKOCTH MPH MOCTOSTHHOM 00BEME H
NOCTOSTHHOM JaBieHuu. Termnotsl Qv u Qp. OHTanbNHA.
6. 3akoH ['ecca u ero cienctBus. CTaHAapTHBIE SHTANBINY XUMHUECKUX peakuuil. Kamopumer-
PUYECKUIl METO/ U3MEPEHUS IHTAIBIUN XUMUYECKUX PEeaKUil. DHTAIbIUS CrOpaHus. JHTallb-
nusi 00pa3oBaHMsL.
7. 3aBUCUMOCTb DHTAJIbIUHU peakiuu oT TemmepaTypbl. Popmyna Kupxrodda. 3aBucumocTsb
TEIJIOEMKOCTH OT TEMIIEPATypPHI.
8. ukiu Kapno. Teopema Kapno - Knayzuyca. Durponusi.
9. Bropoii 3aK0H TepMOJIMHAMUKHU U €T0 pazaudHble (OPMYJIUPOBKU. Y paBHEHHE BTOPOrO Haya-
Jla TEPMOJIMHAMUKH JUIsl 0OpaTUMBIX U HeoOpaTUMBbIX npolieccoB. OOOCHOBaHKME BTOPOIO Hayasa
TEPMOJUHAMUKHU.
10. 3meHeHue SHTPONMHU B pa3IMYHbIX Ipoleccax. M3MeHeHue sHTpOonuu U30JUpOBAHHON CH-
CTEMbI U HAIMpaBJIEHUE IIpoliecca.
11. MaremaTnueckuil annapat tepMoauHaMuku. OyHnaMeHTanpHoe ypaBHeHHe 1'n60ca. BHyT-
PEHHSS PHEPTHUs, KaK OJJHOPOAHAs GYHKIUS 00beMa, SHTPOIMU U YUCIIa MOJIEH.
12. Ypasuenue ['u60ca-/lrorema. CooTHOmEHUsT MakcBesia M UX MCHOJIb30BaHUE IS BBIBOJA
Pa3INYHBIX TEPMOJUHAMUYECKUX COOTHOLIEHUH. YpaBHeHue ['uboca — ['enbMrosnbia.
13. CpoiictBa TepmonHamudeckux norenuuanos U,H,F,G. Paznuunbie popmsl 3anucu ycnoBuit
TEPMOJMHAMHUECKOro paBHOBecus. Kputepuii caMonpon3BoJIbHOTO MPOTEKAHUSI TPOLIECCOB.
14. Xumnueckuii noreHuuan. Ero paznuunble onpeneneHus. XUMUYECKUN MOTEHLIUAN HJI€allb-
HOTO U HEUjleaIbHOTO ra3oB. JleTyuecTs ((hyruTHBHOCTS.)
15. Oneprus ['n66¢ca u sneprus ['m66ca cmemenns pactBopoB. CpeHEMObHAS U TaplHalbHbIe
sHepruu I'u60ca B IByXKOMIIOHEHTHBIX CUCTEMAX.
16. JlaBneHune HACBILIEHHOTO Mapa )KUIKUX pacTBOpoB. 3akoH Payis u 3akoH I'enpu. MneanbHbie
Y HEUJI€aIbHbIE PACTBOPBI.
17. XumMudeckuii moTEHIIMal KOMIIOHEHTa B pacTBOpe. AKTUBHOCTb. K0o3(ppuIireHTs akTuBHO-
CTH U UX OIpeieJIeHHE 0 MaPIUAIbHBIM JIaBJICHUSIM KOMIIOHEHT.
18. TepmogmHamuyeckasi kiaccupukamnusi pacTBOpoB. OYHKIIMKM CMEMIEHUS ISl UICaTbHBIX U
HEeuJeadbHBIX pacTBOpoB. llpenenbHo pa3baBieHHBbIE PacTBOPHI, aTepMalibHbIE, PETryJspPHbBIE
pacTBOpBI U UX CBOMCTBA.
19. TINapruaneHble MOJIbHBIE BETMUMHBI U X ONPEIETICHNUE U3 OINBITHBIX JAHHBIX JUIl OMHApPHBIX
cucteMm. YpaHenus [ u60ca-/{rorema-Mapryneca. O6o0mennoe ypaHenue [ m60ca - [rorema.
20. 3aBUCHMOCTb MapIHaAIbHBIX MOJIBHBIX 00BeMOB B cucteme C,HsOH — H,0 ot cocraga.
21. I'ereporennsie cucTeMbl. BoiBo ycioBus $ha30BOro paBHOBECHS.
22. BeIBOJ yCIIOBUSI MEMOPaHHOTO PAaBHOBECHSI.
23. IIpaBumno ¢a3 ['m66ca u ero BHIBO/I.
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24. ®a30BbIC pPABHOBECHS B OJHOKOMIIOHEHTHBIX CHCTeMax. YpaBHeHwe Kiiameiipona -
Knaysnyca u ero npuMeHeHne K pa3uuHbIM (a30BbIM PAaBHOBECHUSIM.

25. JluarpaMMbl COCTOSIHUSL BOJIbI, CEPHI.

26. luarpammel coctosiHus hocdopa u yriepona. HanoyrinepoiHbie MaTeprabl.

27. ®a3oBble Iepexosl epBoro poja. XKuakue kpuctaiibl. PazoBbie IEPEXObl BTOPOTO poja.
28. ®a3oBbIC paBHOBECHS B IBYXKOMIIOHEHTHBIX cucTeMax. Y paBHenue lllpenepa.

29. Kpuockonuieckoe U 30yJUTHOCKOMUYECKUE YPAaBHEHHUSL.

30. Ocmoc Kak mpuMep MEeMOpaHHOTO paBHOBecHus. YpaBHeHue Bant-I'odda, ero tepmonuna-
MHUYECKHUI BBIBO/I.

31. PaBHOBecHe XKUIKOCTh - Map B JIBYXKOMIIOHEHTHBIX cucTemMax. OTKJIOHEHHS OT UICaIbHO-
CTH.

32. Paznuunsie Buabl Ga3oBbix auarpamm p-X (T=const), T-x (p=const).

32. 3akonsl ['n66ca —KonoBanosa. TepMonnHaMUUeCcKHil BEIBOJ BTOpOro 3akoHa ['mboca - Ko-
HOBAJIOBA.

33. JluarpamMMbl COCTOSIHUSA (IIJIABKOCTH) JBYXKOMIIOHEHTHBIX CHCTEM U WX aHAJIW3 Ha OCHOBE
npasuia ¢a3. PaccinanBanue B JByXKOMIIOHEHTHBIX CUCTEMaX.

34. BpIBOoA yCIOBHMS XMMHMUYECKOTO paBHOBecHs. XuUMuUYeckas nepemeHHasd. M3orepma Bant-
Todda. U3smenenne sneprun 'mb60ca npu XUMUYECKON peakiui. XMMHUECKOE CPOICTBO.

35. 3akon pneiictBust Macc. CranmaptHas sHeprusi [mO0ca xumuyeckoi peaknmu. KoHcraHTa
paBHOBecHsl. Pa3nuuHble BUbl KOHCTAHT PAaBHOBECHSI U CBSA3b MEKY HUMHU.

36. Xumuueckue paBHOBecHsl B pacTBopax. KoHcTaHThl paBHOBECHs IpPU PA3IMYHOM BBIOOpE
CTaHJApPTHBIX COCTOSHUU AJISl YYACTHUKOB peakiuu. XUMHUYECKOE paBHOBECHE B Pa30aBICHHOM
pacTBope.

37. I'eteporeHHble XMMUYECKHE paBHOBECHUS ¢ 0Opa3oBaHMeM U 0e3 00pa3oBaHMs TBEPJBIX pac-
TBOPOB.

38. 3aBUCHMMOCTb KOHCTAHT PaBHOBECHS OT TE€MIIepaTyphl U JaBlieHUs. YpaBHEHHUE U300aphl pe-
aKIIMU U €ro TEPMOJIMHAMUYECKUI BBIBOJ.

39. YpaBHeHUE U30XOPbI PEaKIUU U €r0 TEPMOJUHAMUYECKUN BBIBOI.

40. Tperuii 3axkoH TepmoanHamuku. [locrynat Hepucra. Iloctynar [Inanka. Pacuersr abcomtoT-
HOMW SHTPONUU XUMHYECKUX COCTUHEHUM.

41. SBnenus agcopOuuu. Ancopoent. Ancop6ar. Ilonnas u u3bsITouHas agcopOuuu. MoHoMmo-
JeKyJsIpHas U MOTUMOJIeKyisipHas agcopOuus. Onpenenenue aacopouuu mo ['modoey.

42. AncopOuus U3 pacTBOPOB M ra3zoBoit ¢a3el. M30TepMbl 1 n300apbl aacopOIun.

43. YpaBHeHue Jlenrmropa, ero TepMOAMHAMUYECKUN BBIBOJ M YCJIOBUS IMPUMEHUMOCTH. Y paB-
Henue ['enpu. KoHcranTa ancopOrimoHHOTO PaBHOBECHSI.

44. TlomumonekynsipHasi afcopOIus, ee ommcaHue MeTogoM bpyHayspa - Omera - Temnepa
(BOT). BeiBon ypaBuenust bOT. Mcnons3zoBanue ypasuenus bOT g onpeneneHus moBepxHo-
CTH a7ICOPOEHTOB.

45. MexaHn4yecKoe ONMCaHUE MOJEKYJIIPHOW cUCTEMBI. Makpo-U MUKpPOCOCTOSIHHUSI CHCTEMBI.
OHTpomNus U TEpMOAMHAMUYECKAs BEPOATHOCTh. MeTon siueek bonbimana.

46. ®azosbie G- u p-npoctpancTBa. OCHOBHBIE MOCTYNAThl CTATUCTUYECKONH TEPMOJAMHAMHKH.
[TnoTHOCTH BeposATHOCTH ((HYHKIMS paclpeesieHus) U ee CBOWCTBA. DProuaHas THIoTe3a.

Cnucok BonpocosB k 3a4ety (6 cemectp)
1. Peakiuu mepBoro mopsiaka.
2. Peakiiuu BTOpOTO mopsaka.
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3. HeoOpatumbie peakiuu TPEThETO M HYJICBOTO TOPSJIKA.

4. Cnoxnble peakuuu. [IpyHINI HE3aBUCUMOCTH 3JIEMEHTAPHBIX CTaJAui. MeTo bl COCTaBICHUS
KMHETUYECKUX YPaBHECHUM.

5. OOpaTuMble peakiy EPBOTo NOPsAKa.

6. [TapamienbHble peaKIuy.

7. IlocnenoBaTelibHbIE PEAKLIUU HAa IPUMEPE IBYX HEOOpaTUMBIX peakIMii IEPBOro MopsaKa.

8. YpaBHenue Muxasnuca - MenT3H. OnpeiesieHne KUHeTHYECKUX TOCTOSHHBIX 3TOr0 ypaBHe-
HUS U3 ONBITHBIX IaHHBIX.

9. Pa3BeTBiieHHBIE LieTIHbIE peakluu. KuHeTHnueckue 0COOEHHOCTH Pa3BETBICHHBIX LEMHBIX pe-
aKIUi.

10. 3aBUCHUMOCTbH CKOPOCTH PEAaKLUHU OT TEMIIepaTypbl. JHEPrHs aKTUBAIMH. Y paBHEHUE Appe-
HUYyca.

11. Meroa mepexoAHOro COCTOSIHUS (AaKTUBUPOBAHHOIO KOMIUIEKca). [loBepXHOCTh MOTEHIU-
aJbHOU SHEPTHUU.

12. Teopus coynapenuii B xumuueckoit kunetuke. @opmyna Tpayrua - JIptouca.

13. KucnotHo-ocHoBHOM Katanu3. @yHKIMM KMcI0THOCTH ["ammerTa.

14. I'ereporennslii karanu3. Katanus Ha 0JHOPOAHOM U HEOAHOPOIHON NOBEPXHOCTH.

15. Teopust mynpTuiuieroB bananauna. IIpuHIUO reOMETPUYECKOTO U SHEPreTUYECKOr0 COOT-
BeTcTBUA. O0IaCTh MPUMEHEHUS! TEOPUH MYJIbTUILIIETOB.

16. OcHOBHBIE TIOJOKEHUS TEOPUU AUcconranuu Apperunyca. HemocraTku 3Toit Teopum.

17. IlonsATHs cpefHEel aKTUBHOCTH M CpPeIHEro Kod(h(uiuenTa akTHBHOCTH; UX CBSA3b C aKTHUB-
HOCTBIO M KO3 (GHUIIMEHTOM aKTUBHOCTH OTJEJIbHBIX HOHOB.

18. YpaBHeHus st ko3pduineHTa akTUBHOCTH B MEPBOM, BTOPOM U TPEThEM HPUOINKEHUU
teopun Jlebas - I'tokkens. CoBpeMeHHbIe TPEACTABIEHHS O paCTBOPAX JIEKTPOIUTOB.

19. VenbHas n SKBUBAJIEHTHAsI 3JEKTPOIPOBOAHOCTh. HHcna mepeHoca U METObl UX OIpejie-
nenus. [logBmxHOCTH HOHOB M 3aKk0H Konbpayina.

20. TepMoIHAMUKA TaTbBAHHYECKUX DJIEMEHTOB.

21. Kmaccudukarms >JIeKTPOIOB U AIIEKTPOXUMHUYEKHX Ieneid. OnpeneneHne Kod(QUIIIEHTOB
AaKTUBHOCTH U YHCeJl IepeHoca Ha ocHoBe u3Mepenuit DJ1C.

22. MopenpHBIE TIPEJICTABICHHS O CTPYKTYpe NBOHOTO ciosi. Teopust ['yu - Yanmena - ['poma;
CXOJICTBO U Pa3Nyus 3TOM TeopHH ¢ Teopueit HoHHOH atMocdeps! [ebdas - ['tokkens.

23. DIeKTPOXUMHYECKas TEOpUsl KOPPO3UH.

Cnncok BONpocoB K 3k3aMeny (6 cemectp)
1. OcHOBHBIE NOHATUSA XUMHUYECKOM KMHETHKU. OmnpeneneHne CKOpocTH peakiuu. KnHernue-
ckue kpuBble. Kunetnueckre ypaBHEHUsI.
2. OnpeneneHre KOHCTAHTBI CKOPOCTH M NOpsAJIKA peakiuu. Peaknuu nepeMeHHoro mnopsjaka u
M3MEHEHHeE NopsAIKa B X0/Ie peaKIK Ha puMepe peakiuu odpasoanus HBr. MonekynsipHocTb
AJIEMEHTApPHBIX pEaKLuil.
3. Kunernueckuil 3akoH JeHCTBHsI Macc U 007acTh ero npuMeHumMocTH. [Ipsimast 1 oOpatHas 3a-
Jla4l XMMHYECKON KUHETHKU.
4. 3aBUCUMOCTbh KOHCTaHTBI CKOPOCTH OT TeMIlepaTypbl. YpaBHeHHEe AppeHuyca. «IPPeKTHB-
Has» U «MCTUHHAs» DHEPTUH aKTHBALIHH.
5. HeoOpatumple peakiiuu mepBoro U BTOPOTro MOPSIAKOB.
6. HeoOpatumple peakiiuu TPETHETo MOPSAKA.
7. OnpeneneHne KOHCTAHT CKOPOCTHU U3 OIBITHBIX JaHHBIX.
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8. Metoap! onpeneneHus NOpsiAKa peakliiy U BUAa KHHETHYECKOTO YPaBHEHHS.

9. Cnoxsble peakuu. [IpuHIKIT HE3aBUCUMOCTH JIEMEHTApHbBIX cTaauil. MeTobl cocTaBieHUs
KMHETUYECKUX YPaBHECHUM.

10. O6patumbie peaknuu MepBoro nopsiaka. OnpenercHne dIEMEHTAPHBIX KOHCTAHT U3 OMBIT-
HBIX JAHHBIX.

11. [TapannenbHble peaKkyu.

12. [locnenoBarenbHbIE peakMK Ha IPUMEPE IBYX HEOOPATUMBIX peaklil IepBOro nopsIka.
13. Kunernueckuil aHaiu3 INPOLECCOB, NMPOTEKAIOUIMX 4Yepe3 00pa3zoBaHHE IPOMENKYTOUHBIX
npoaykToB. [IpuHiun kBa3ucranuonapHoctu bojeHmTeiiHa u 061acTh €ro NPUMEHUMOCTH.

14. IlpuMeHeHue NpUHLIUIA CTALIMOHAPHOCTH ISl BBIYMCIIEHUS] HAYaJIbHOM CKOPOCTU I'OMOTIEH-
HOM KaTaJIUTUYECKON PEAKLIMU C YYaCTHEM OJIHOT'O PearcHTa.

15. YpaBuenue Muxasnuca - MenT3H. OnpezneneHie KHHETUYECKUX MOCTOSHHBIX 3TOT0 ypaB-
HEHUS U3 OIbITHBIX JJAHHBIX.

16. IlenHple peakuuy. DJIEMEHTapHBIE IPOLECCH] BOSHUKHOBEHM S, IIPOJAOJKEHUS, Pa3BETBICHUS
u oOpsbiBa ueneil. inHa nenu. Pa3nuyHble MeTObI pacyeTa CKOPOCTU HEPA3BETBJICHHBIX IEN-
HBIX PEAKIIHH.

17. IlpuMeHeHne MeToJa CTAllMOHAPHOCTH AJIS COCTABIEHUS KMHETUYECKUX YPAaBHEHUH Hepas-
BETBJICHHBIX LIETTHBIX PEAKIMI Ha IpUMepe TEMHOBOTO oOpa3oBanus HBr.

18. Pa3BeTBiieHHBIE TeTIHBIE peakiu. KnHeTnueckne 0cOOEHHOCTH pa3BETBICHHBIX IICTTHBIX pe-
aKIUU.

19. IlpenenbHble SBIEHUS B Pa3BETBICHHBIX LIEHBIX PEAKIUAX HA IPUMEPE PEAKIIMH OKUCICHUS
BOZIOPOZA.

20. ITomyocTpoB BocrutameHneHus. [lepron nHAyKIMKA. 3aBUCUMOCTh CKOPOCTH PEAKIIMK HAa HUXK-
HEM IIpeJesie BOCIUIAMEHEHUsI OT JUaMETpa COCyAa U MPHUPOABI €r0 MOBEPXHOCTH. TerninoBoit
B3pBbIB.

22. KonebarenbHble peakMy Ha puMepe peakuuu benoycosa - JKabotuHckoro.

24. DnemMeHTapHbIe aKThl XUMUYECKUX PEeaKIMi U GU3NUYECKUN CMBICT SHEpruu aktusanuu. Ilo-
BEPXHOCTh MOTEHLIMAIbHON SHEPTUU JJIsl B3aUMOJCHCTBHUS TpeX aroMoB Bojaopoza. Comocras-
JICHUE Pe3yNbTaTOB MPUOIMKEHHBIX U TOYHBIX PACU€TOB MOBEPXHOCTH MOTEHIIMAILHON 3HEPTUU
JUISL 3TOW CHCTEMBI.

25. MeToJ IepexoIHOro COCTOSIHUA (aKTUBUPOBAHHOTO KOMILIEKca). CBOWCTBA aKTUBUPOBAHHO-
ro komruiekca. CTaTUCTUYECKUI PacyeT KOHCTAHTHI CKOPOCTH. OCHOBHBIE JOMYIIEHUS TEOPUU
AKTUBUPOBAHHOI'O KOMIUIEKCA M 00J1aCTh €ro MPUMEHUMOCTH.

27. Teopus coynapeHuil B xumuueckoil kunetuke. Ee npubmmkennas u 6onee crporas Gpopmy-
nupoBka. @opmyna Tpayrua - JIstouca.

35. ®oTroxuMUYeCcKue peakiuu. DieMeHTapHble (OTOXUMHUYEcKHe npoiecchl. DOTOXUMHUYECKHE
AKTHBHBIC YaCTHIIBI. 3aKOH (DOTOXMMHYECKOW SKBUBAJICHTHOCTH DiHIITEHHA. OTnpeeieHne Ku-
HETHUYECKHUX MOCTOSHHBIX (POTOXUMUYECKUX PEAKIIUN METOJOM CTAIlHOHAPHBIX KOHLIEHTPALIUH.
36. Onpenenenue katanuza. OOmMe NpUHIMILI KaTtanu3a. Ponp katanuza B xumuu. OCHOBHBIE
IIPOMBIIIIEHHBIE KaTAIUTUYECKUE Tpouecchl. [IpuMepsl MEXaHM3MOB KaTaIUTUUECKUX MPOLEC-
COB.

37. 'omorennsIii katanu3. KucnorHo-ocHoBHON KaTanu3. Kinaccudukamus peakiuii KUCIOTHO-
OCHOBHOro THMa. KMHETHKa M MEXaHU3M peakUMi Ccrenu(uyeckoro KHUCIOTHOIO KaTallu3a.
DyHKIMU KUCITOTHOCTH ["ammera.

38. Kunetnka u MeXaHM3M peakInii 00IIero KUCIOTHOTO KaTaiau3a. Y paBHeHne bpeHncrena u ero
MCIIOJIb30BaHUE B KNHETHKE KaTAJIUTUYCCKUX PEAKIUH.

36



39. YpaBHenne CeMeHOBA B KMHETHUKE PaJMKaIbHBIX peakiuil. Crienupudeckuii 1 oOmui oc-
HOBHOM KaTanus, HyKJIeO()UIbHBIN U IEKTPOPUILHBINA KaTalu3.

40. ®epmenTaTuBHBIN Katanu3. OOIIMe CBeIeHUsI 0 KHHETHKE U MeXaHU3Max (pepMEHTAaTUBHBIX
peaxkumii. PH - 3aBUCHMOCTD KMHETUYECKUX IMOCTOSIHHBIX. TeMiiepaTypHas 3aBUCUMOCTb KHUHE-
TUYECKUX [TOCTOSHHBIX.

41. I'ereporennslii katanu3. OnpeaeseHue CKOPOCTH T€TEPOreHHOM KaTAIMTUYECKOW PEaKIUH.
VYaenpHas M aTOMHAsi aKTUBHOCTB. SIBJICHMS OTpaBiIEHUS KAaTaJIU3aTOPOB. AKTUBHOCTD U CEJIEK-
TUBHOCTb KaTanu3aTtopoB. Poib ancopOuun B KMHETHKE M€TEPOreHHBIX KaTaJIUTUYECKHX peak-
UUi. DHEpPrusl akTUBAIUU KATATUTUYECKUX PEAKLUN.

42. Metaiisl Kak kaTanu3zaropsl. Teopust mynbTumieto bananauna. [Ipunnun reomerpudecko-
T'0 ¥ SHEPreTUYECKOro COOTBETCTBH. O0IacTh MPUMEHEHHS TEOPHH MYJIbTHUILIICTOB.

43. XuMHYECKMH UM  DJIEKTPOXUMUYECKUH CHOCOOBI  OCYIIECTBIIEHUS  OKUCIMTEIBHO-
BOCCTAHOBUTENBHBIX pPEAKLUMHA. DJIEKTPOXUMHUYECKas LeNb U €€ KOMIOHEHThl. OmnpezeneHue
TEOPETUYECKON 3JIEKTPOXUMUH, €€ pa3lesbl U CBSA3b C 3aJadaMH NPHUKIAJHON IJIEKTPOXUMHHU.
[TonsiTHE PNEKTPOXUMHUYECKOTO IMOTEHINAIIA.

44. OcHoBHbIE TIOJIOKEHUS Teopun Appenuyca. Henoctatku 3Toil Teopun.

45. IloHsaTHs cpelHEel aKTUBHOCTU M CpeIHero Ko @UIMeHTa aKTUBHOCTH; UX CBS3b C aKTUB-
HOCTBIO U KOA((HUIIMEHTOM aKTHBHOCTH OTAEIBHBIX HOHOB. OCHOBHBIE AOMYIICHUS Teopun Jle-
0as - ['rokkens. [lorenman noHHON aTMOc(hepsl.

46. YpaBHeHus i K0d((UIMEHTa aKTUBHOCTH B TIEPBOM, BTOPOM M TPETHEM MPHOIMIKECHUN
teopun Jlebas - ['tokkens. CoBpeMeHHbIE TPEICTABICHHS O PACTBOPAX JIEKTPOIUTOB.

47. HepaBHOBECHbIC SIBJICHMS B pPacTBOpax 3JeKTpoiuToB. [loToku nuddy3uu m Murpanuu.
Juddy3nonHbIil noTeHnuan. Y aenabHas U SKBUBAJICHTHAs 3JIEKTPONPOBOAHOCTh. Uncia nepeHo-
ca ¥ MeTozbl ux onpezaeneHus. [logsumxHOCTH MOHOB U 3aK0H Konbpaya.

48. YcioBus 3JIEKTPOXMMUYECKOIO PAaBHOBECHS Ha IpaHUIAax pas3zaena ¢a3 v B IEKTPOXUMUYe-
ckoif neru. Cesa3p DJIC co cBobGogHOl sHeprueit ['m66ca. YpaBuenuss Hepucra m I'mb6ca -
I'enbMronbia 11 paBHOBECHOM 2JIEKTPOXMMHMUYECKON 1enu. [IoHATHE 3JIEKTPOAHOrO MOTEHIHA-
na.

49. Knaccugukanus 3JIeKTpOJIOB U 3JIEKTPOXUMHUEKUX Leneid. Onpenenenne ko3ppuuneHton
AaKTUBHOCTH U YHCeJl IepeHoca Ha ocHoBe u3Mepenuit DJ1C.

50. /IBOITHOM 2JIEKTPUYECKUI CIION U €r0 POJIb B KUHETHUKE JIEKTPOAHBIX IIPOLIECCOB.

53. MopnenbHbIE NPEACTABIEHUS O CTPYKTYype ABoiHOro cios. Teopus I'yu - Hanmena - ['pama;
CXOJICTBO U Pa3NNyusl 3TOM TEOPHH ¢ Teopueil noHHOI atmoceps! [ebas - ['tokkens.

54. Cragun 37eKTpoJHOro mporecca. MexaHu3Mbl MaccorepeHoca: auddysus, Murpanus u
KOHBEKIIMs. Tpy OCHOBHBIX ypaBHEHUS TU(G(Yy3MOHHON KMHETUKH U OOIIMN MOAXOM K PEIICHUIO
ee 3aj1a4.

55. 3aBUCHMOCTH TOKa OT IMOTEHIMAJa B YCJIOBHUSX MENJECHHOW CTalMOHapHOW Auddy3uu K
wiockomy anektpoxay. [lonsporpadus. YpaBHeHue 1uisi TOKa B TEOPUU 3aMEVIEHHOTO pa3ps/a;
TOK OOMEHa U MepeHanpsKeHue.

56. 3aBUCUMOCTb CKOPOCTH CTaJIMM pa3psAla OT CTPOEHUS JABOMHOIO CJI0s Ha MPUMEPE IEKTPO-
BOCCTaHOBJICHHSI HOHOB TMIPOKCOHMS U TIEPOKCUIUCYIIb(aTa Ha PTYTHOM 3JIEKTPO/IE.

57. ®u3nyueckuil CMBIC SHEPTUH AKTUBALIMU B YCIOBUAX 3aMEIEHHOTO pa3psa.

58. DNeKTpoXuMUUYECKas TEOPUs KOPPO3UH.

59. MeTo/ibl 3aHUThHI METAIIOB OT KOPPO3HH.

60. X¥uMHuueCcKre UCTOYHUKHU TOKA; UX BUABI U OCHOBHBIC XapaKTEPUCTHUKH.
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6.5. @OH/ OLEHOYHBIX CPEACTB

[onublit 6aHK 3aJaHU U TEKYLIET0, PyOSKHBIX KOHTPOJIEH U MPOMEXYTOUYHON aTTe-
CTallMM 110 JUCLUIUIMHE, I0Ka3aTely, KpUTEPUH, IIKaIbl OLCHUBAHUSA KOMIIETCHIIUN, METOINYE-
CKME MaTepHualibl, ONpEACIAIONINe MPOLEAYPbl OLIEHUBAHMS OOpPa30BaTEIbHBIX PE3YJbTATOB,
IPUBE/ICHBI B yU€OHO-METOIMYECKOM KOMIUIEKCE AUCHUIINHBI.

7. OCHOBHASA U JOINIOJIHUTEJIbHAS YUEBHAS JIUTEPATYPA
7.1. OcHoBHas1 yyeOHasi JJuTEepaTypa

1. OcHoBbl ¢(u3uyeckod xumuu: B 2 4. Y. 1 [DnexrpoHHBIA pecypc]: ydeObHOe mocobue /
B.B. Epemun, C.H. Kapros, U.A. Ycnenckas, H.E. Ky3smenko, B.B. Jlyaun - M.: JlabopaTopus
sHaHui, 2015. — 266 c. (Joctyn u3z 3bC «KoHCyIbTaHT CTyACHTA)

7.2. JlonostHUTEIbHASA y4eOHAas JUTEepaTypa

1. OcHoBbl ¢usnueckoit xumuu: B 2 4. Y. 2 [DnekrpoHHblil pecypc]: yuebHoe mocobue /
B.B. Epemun, C.U. Kapros, . A. Ycnenckas, H.E. Ky3emenko, B.B. Jlynun - M.: JlaGopaTtopust
3HaHui, 2015. — 266 c. (Joctyn n3 ObC «KoHCynbTaHT CTyAEHTa»)
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1. Yuctsxos, B. I1. IIpaktukym no ¢pusznyeckod u komwtongHon xumun / B.I1. Yuctsakos // Kyp-
rad. U3n-Bo Kypranckoro rocy1apcTBeHHOr0 Iejarorndeckoro MHeturtyra, 1996, 158 c.

2. @unucrees, O. B. Xumnueckas kuneruka / O.B. @umucrees // Kypran: U3n-so Kypranckoro
rocyapcTBEHHOro yHuBepcurera, 2002, 26 c.

3. ®uuctees O. B. Kanopumerpuueckue M3MepeHus: ¢ MCIOJIB30BAaHHEM YCTAaHOBKH M IPO-
rpammbl «Jkernept 001» / O.B. ®@unucrees, A.B. Kpumrron // Kypran: U3n-so Kypranckoro
rocyJIapcTBEHHOTO yHHBepcuTeTa, 2005, 15 c.

4. "BanoBa T. A. CrpaBouHble TaOIMIBI 110 (PU3UKO-XUMUUYECKUM BEIMUMHAM JUIS CTYICHTOB
crienranbHocTi «Xumusan// U3zn-so KI'Y, 2001.

5. CoopHuUK 3a1a4 o XuMHU4Yeckoil kuneruke u katanusy / [Ton. pex E.H. CaBunosa // HoBocu-
6upck: HoBocubGupckuii rocynapcTBeHHbIH yHUBepcuTeT, 1997.

6. BanoBa, T. A. Kpucrannu3zamus BelecTB U3 pacTBOPOB MpH HU3KUX Temmeparypax / T.A.
WBanosa // Kypran: U3a-so Kypranckoro rocynapctseHHoro ynusepcurera, 2000, 13 c.

7. BanoBa, T. A. PaBHOBecue KUAKOCTh-TIap B ABOMHBIX kHUJIKUX cucremax / T.A. ViBanosa //
Kypran: M3a-Bo Kypranckoro rocynapctseHHoro yausepcurera, 2001, 22 c.

8. [llapoB, A. B. Meroandeckne peKOMEHIAIMN K BBHITOJHEHUIO KOHTPOJIBLHON paboThl Mo ¢Gu-
suueckoit xumuu / A.B. Illapos // Kypran, 2001 - 6 c.

8. YA EBHO-METOANYECKOE OBECIIEYEHUE
CAMOCTOSTEJBHON PABOTHI OBYUAIOIINUXCS

B xone camocrosaTenbHOR paboThl OO0y4arolIuiics M3y4yaeT TEOpeTHUECKUH MaTepual,

WCITOJTh3YsI ICTOYHUKH U3 TIEPEYHSI OCHOBHOMW U JIOTIOJTHUTEIHHONU YIeOHOMN JTUTEPATYPHI, a TAKKE
yue0HO-METOINYECKUE MaTePUAIIbI, TOATOTOBICHHBIC TIPETIOAaBATEIIEM.
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9. ”THOOPMAIIMOHHBIE TEXHOJIOI'MH,
ITPOI'PAMMHOE OBECIIEYEHUE
N NHOOPMAIIMOHHBIE CITPABOYHBIE CUCTEMBbI

1. 9bC «Jlanb»
2. ObC «KoHCyNIbTaHT CTyACHTa»

3. OBC «Znanium.comy

10. MATEPHAJILHO-TEXHUYECKOE OBECITEYEHUE
TACIHATLITAHBI

MatepuanbHO-TEXHUYECKOE 00ecTeueHUe 0 peanu3alii JUCHUIUIHHBI OCYIIECTBISETCS
B cootBeTcTBUU ¢ TpeboBanusimu @I'OC BO no ganHoi 00pa3oBaTeIbHOM porpaMMe.

11. U1 OBYYAIOIUXCSA C UCITOJBb30BAHUEM JIUCTAHIIUMOHHBIX OBPA-
30BATEJIBHBIX TEXHOJIOT A

[Ipr wCTONB30BaHUM DIEKTPOHHOTO OOYYEHHS W JTUCTAHIIMOHHBIX 00pa30BaTEIbHBIX
texHosoruil (manee 30 u JIOT) 3aHATHS NOAHOCTHIO MM YaCTUYHO IMPOBOJATCS B PEXKUME OH-
naitH. O0beM AMCHUIUIMHBL M pacIipe/ielieHue HAarpy3KH 1Mo BHIaM padOT COOTBETCTBYeET II. 4.1.
Pacripenenenue 6amuioB COOTBETCTBYET I 6.2 JIMOO MOXKET OBITh M3MEHEHO B COOTBETCTBUU C
pewenreM Kadenapsl, B cirydae nepexoaa Ha 30 u JIOT B npouecce o0yuenus. Pemenue kaden-
pbl 00 HCIIOJIB3YEMBIX TEXHOJOTUSX M CUCTEME OLIEHMBAHUS JOCTHXKEHUN O00YyYaroIMXcs MpHU-
HUMAETCS C yU€TOM MHEHUS BEAYILEro MPernoaaBareis U J0BOJUTCS O 00yJaromuXcs.
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