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1. He.]'[l/l H 3aJ1a4M OCBOCHHUSA TUCHUIIJIMHBI

Heabto ocBoeHust AUCHUIUIMHBI «Du3nueckass XUMus» sBIIeTCS (POPMUPOBATH U PACKPBITH CMBICIBI
OCHOBHBIX 3aKOHOB M 3HAHUH y CTYACHTOB B 00JIACTH (PU3MUECKOW XMMHH, HAYYUTHh CTYIECHTOB BHJICTbH
001acTH TPUMEHEHUE 3TUX 3aKOHOB M 3HAHWH, NMOHUMAaTh WX MPHHLIUMHUAIGHBIE BO3MOXHOCTH MpPH
peleHnr KOHKPETHBIX 3ajiad, MOKa3aTh poib (PU3NYECKOW XUMHH KaK TEOpPETHYEeCcKOoTo (pyHIameHTta
COBPEMEHHOU XH-MHH, HAYYUTh OCHOBAM XHMHUYECKOH TEPMOIMHAMHUKH, TEOPUU PACTBOPOB U (ha30BBIX
PAaBHOBE-CHI, JJIEMEHTAM CTaTUCTUYECKOM TEPMOJAMHAMMKH, OCHOBAM XHMHMYECKOW KHHETHKH H
KaTajin3a, JIEKTPOXUMUH, 1aTh IIPEACTABICHUS O MEXaHU3MaX XUMUYECKUX PEAKIUH.

3agauy AMCHMIIMHBI:

- popMUpPOBaHUE €CTECTBEHHO HAYYHOTO MUPOBO33PEHUS Y CTY/ICHTOB;

- HpI/IO6pCTCHI/I€ CTYJIGHTaMI/I OCHOB 3HaHPII7[ 110 (1)I/I3I/IKO-XI/IMI/I‘I€CKI/IM SaKOHOMepHOCTflM XUMHUUYCCKUX
MPOIIECCOB;

- @OpMHpOBaHI/IC HpaKTI/I‘-ICCKI/IX yMeHI/Iﬁ M HAaABBIKOB, a TAaKXXC IIOJATIOTOBKa M BBIIIOJIHCHUC (1)I/ISI/IKO-
XUMHUYECKUX SKCIIEPUMEHTOB, MX MaTeMaTH4ecKod o0paboTka M WHTEpIpeTalys, yMEHUN peuiarb U
CTAaBUTH @HSHKO-XHMH‘IGCKI/IG 3a1a4un.

- TpUOOpETEHHE HABBIKOB YAOBIETBOPSIOMMX TpeboBanusaM MPO(YECCHOHATBHOTO CTaHaapTa
«Ilemaror (memaroruyeckasi JAesTEILHOCTh B cepe MONIKOILHOTO, HayaJbHOTO OOIIEro,
OCHOBHOTO 00IIero, cpeaHero oOmero o60pa3oBaHus) (BOCIHUTATENb, YYUTEIh)»
yTBEPKACHHBIN prkazoM Muntpyna Poccun ot 18 oktsa0ps 2013 . N 544n

2. Mecrto mucuumianabl B ctpykrype OITIOII BO
JucnuminHa «@u3ndeckas XUMUS» SBISCTCS TUCHUTUIMHOW 00s3aTenbHOM yacTu biok 1 «/ucouminHer
(MomynH) OCHOBHOW 0Opa3zoBaTenbHOM Tporpammbl 1o HampasieHuio 04.03.01 Xumus.
N3yuenne muctummunbl «Dusnueckas Xumus» Oasupyercs Ha cymmMme 3HAHUH, TOJYICHHBIX
CTYJICHTaMH B XOJI¢ M3y4YEHHUs CICAYIOUUX TUCHUILIMH: «Martemarukay, «Pusuka», «Heopranmueckas
XUMUS», «AHanUTHYEeCKass XuMus», «KBantoBas xumusy, «CTpoeHHE BemiecTBa», «Kpuctamioxumusy u
Ap.
Juctunnuna «®dusnyeckas XAMHs» SBISETCS TPEAIMISCTBYIONIEH JUIsi TaKUX JUCIUIUIMH  Kak:
«Komnongnas xumus», «BMCy», «DU3ndeckue METO bl HCCICIOBAHM», « XUMUYECKas TEXHOJIOT U,
N3ydenne maHHOW AWCIUIUIMHBI HAMpPABJICHO HAa OCBOSHHE OOOOIICHHBIX TPYIOBBIX
byHKIMI
IIC «Ilemaror (megarorudeckas ACsATEILHOCTh B chepe JOMKOILHOT0, HA9aJIbHOTO
00II1ero, OCHOBHOTO 00IIIEeT0, CpeaHero ooOmero o0pa3oBaHus) (BOCIIUTATENb, YIUTEIb))»
yTBEpKJIeHHbIN npukazoMm Muntpyna Poccun ot 18 oktsabps 2013 r. N 544n OTO -
[Tenarornueckas AEATEILHOCTH IO MPOSKTUPOBAHUIO W PealM3alMk 00Pa30BaTEIIbLHOTO
mporecca B 00pa30BaTENbHBIX OPTraHU3AIUAX JOIIKOJIBHOTO, HAYaIbHOTO OOIIero,

OCHOBHOTO 00II1er0, CPEAHETO 00IIero 00pa30BaHusI.
3. TpeGoBaHus K pe3yJibTaTaM 0CBOCHHMS TUCHMILUIUHBI (MOAYJIs).

[Iponiecc u3ydeHUs AUCHMIUIMHBI HampaBlieH Ha (OpPMUpOBAaHHE CIEAYIOIIMX KOMIETEHLUH B
cootBercTBUU ¢ ®PI'OC BO u OIIOII BO no nanpasnenuto noarotoBku 04,03,01 — xumust (ypoBeHb
OakanaBpuara)



OIIK-1. CnocobeH aHanM3MpOBaTb M  HMHTEPIPETUPOBATH  PE3YJIbTAaTBl  XUMHUYECKUX
HKCIIEPUMEHTOB, HAOMIOACHUN 1 M3MEPEHUI
OIIK-2. CrocobeH MpoBOIUTH C COOMIOACHHWEM HOPM TEXHHMKH O€30MacHOCTH XMMHUYECKUN
OKCMEPUMEHT, BKIIOYas CHHTE3, aHalIM3, HW3yYeHHE CTPYKTYPHl M CBOWCTB BEILECTB H
MaTepuasoB, UCCIEJOBAHHUE IIPOLIECCOB C UX YyJacTUEM
OIIK-3. Cnoco0eH NPUMEHATh PACUYETHO-TEOPETUUYECKHE METOABI JUIS H3YYeHHsI CBOWCTB
BEIIECTB M IIPOLIECCOB C MX YYAaCTHEM C HCIIOJIb30BaHUEM COBPEMEHHOW BBIYHCIMTEIBHOM
TEXHUKH
OIIK-4. CrocobeH muaHupoBaTh pabOTHl XMMHUYECKOH HaAIpaBICHHOCTH, 00padaTbiBaTh |
WHTEPIPETUPOBATh MOJYYEHHBIE PE3YNIbTaThl C HCIOJIb30BAHMEM TEOPETHUYECKHX 3HAHUU |
MPAKTUYECKUX HABBIKOB PEIICHUS MaTEMATUYECKUX U (PU3NIECKUX 33124
OIIK-6. CriocoOeH npeAcTaBisATh pe3ynbTaThl CBOEH pabOThl B YCTHOM M MHCbMEHHOH (opme B
COOTBETCTBUH C HOPMAaMH U MPABHJIAMH, IPUHATHIMH B PO (HECCHOHATTEHOM COOOIIeCTBE

B pesynbraTte u3ydyeHus: AMCHUIUTUHBI « PU3ndecKas XMMUsD CTYICHT JOJDKEH:

— 3HATh: OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH, ONPEACTSAIOIINE HampaBliEeHHE H pe3yJbTat
MMPOTCKaHUA IMPOLHCCCOB B TOMOI'CHHBIX MW TCTCPOICHHBLIX CHUCTEMAX, cocoObl aHATUTHYECKOTO
MIPEACTABJICHUS ITUX 3aKOHOMEPHOCTEH .

— yMeThb: GOopMyIHpPOBaTh KOHKPETHBIE XMMHUYECKHIE 33]]aul Ha OCHOBE 3aKOHOB M 3aKOHOMEPHOCTEH,
OCBOCHHBIX B KYypCE€ q)HSH‘IeCKOfI XUMHUH; TTIOJTYy4YaThb (1)I/I3I/IKO-XI/IMI/IIIGCKI/IG JaHHBIC, IIPO-BOAUTH HUX
MaTeMaTHIeCKyr 00paboTKy, 0000maTh MOTydYeHHbBIE PE3YIbTATHI.

BJIQ/IeTh. TMPOCTEHIIMMH PACUYETHBIMH METOJaMHU PEIICHHS (PU3MKO-XUMHYECKUX 3a/lad, Ha-BhIKAMU
MOUCKa (PU3UKO-XUMUYECKHUX JTAHHBIX B OTKPBITHIX UCTOYHHUKA (B TOM 4Hucie, B HHQOPMALIMOHHBIX 06a3ax
JAHHBIX) U IPUMEHEHUS UX MPU PEIICHNU MPAKTUYECKUX XUMHUECKUX 3ajay .

IIpuoGpecTu oNbIT AeATEIbHOCTH: B aHANN3E, (POPMYITHPOBKE M PEHICHUH KOHKPETHBIX XH-MHUYECKUX
3a/1a4, MHTEpeCYIMUX GyHIaMEHTAIbHYIO HAyKy U MPAKTHKY

IIpuoOpecTH ONBIT ASITEJLHOCTH: B aHAIN3E, (OPMYIMPOBKE U PEIICHUU KOHKPETHBIX XH-MHYECKUX
3am1au, uHTEpecyromux (ynaamentanbuyio Hayky u npaktuky (IIC «Ilemaror (memarorudeckas
NeATEeIILHOCTD B c(hepe JONIKOIBHOTO, HA4aJIbHOTO 00IIero, OCHOBHOTO OOIIETO, CPETHEro
obmero oOpazoBaHus1) (BOCHHUTATEIb, YUYUTENb)» YTBEPKIACHHBIN TpuKazoM MuUHTpyna
Poccum ot 18 oktsa6psa 2013 r. N 5440 Td - A/01.6 Obmenenarornveckas GyHKIUA,
A/02.6 BocnurartenpHas nestenbHOCTh, A/03.6 PasuBaromias naearensHocTth, B/03.6
[Temarornueckast IeSITCIHPHOCTD IO PEANTM3AIMKU ITPOrPpaMM OCHOBHOT'O M CPEJTHETO OOIIETo
oOpa3oBaHus)

4. Coaepxanue M CTPYKTYPa AUCHMILIUHBI (MOIYJIS)

Tabnuma 1. Coaepikanne AUCHUTITUHBI (MOTYIs ) «Du3ndeckast XUMUs

Haumen Kon HaumenoBan

OBaHHUe Conepxanue pa3jaena KOHTPOJIN | He

pa3aena pyemou OLICHOYHOI'0
KOMIIETEH | CpeIcTBa




MU WIH

ee 4acTu

OCHOB | Makpockonuueckue cucteMbl 1 TepmoanHamudeckuit meroa | OIIK-1.1; | 3ammura
bl ux ommcanus. Tepmuueckoe pasHoBecue cuctemsl. | OIIK-1.25 | maGoparopmo
XUMHNY | TepmoauHaMuueckue IIEPEMECHHBIC. Temneparypa. OINK-1.3; 1 paboThI
EC-KOW | MHTeHCUBHBIE M JKCTEHCHBHBIC BEIMUMHBL OGpaTHMbIE 1 835_3;’ (JIP),
TEPMO | neoOparuMble  NPOLECCHL.  YpAaBHEHHS  COCTOSHHSL. OHK:2:3; Tectupopa-
JAN- VYpaBHEHHE COCTOSHMS HJ€aNbHOrO rasa, rasa Ban-gep- | ok 4.1; | HUe (T),
HAMUK | Baanbca. Teopema 0O COOTBETCTBEHHBIX COCTOSIHMSX. | OITIK-5.3 | KOJUIOKBUYM
" BupuanbHble ypaBHEHHS COCTOSIHUS. (K),

Temota u paboTsl paznuyHoro pona. Pabora pacimmpeHus pyOeKHBIN

JU1sL Ppa3IMYHBIX IIPOLECCOB. IlepBbIit 3aKOH KOHTPOJIb

TEPMOJUHAMUKU. BHYTpeHHss sHeprus. DHTajabnus. 3aKoH (PK).

I'ecca u ero cneacrBus. CTaHmapTHbIE COCTOSIHUS U
CTaHJApTHbIE TEIUIOThl XUMHUYecKuX peakuil. Temora
cropanus. TeniaoTel 0Opa3oBaHus. 3aBUCUMOCTD TEIJIOBOTO
saddekra peakuu ot temmeparypbsl. opmyna Kupxrodda.
3aBUCUMOCTh TEIJIOEMKOCTH OT TEMIIepaTypbl M pacyeThl
TEMIOBBIX 3¢ deKToB peaknuil. TaOmuipl CTaHIAPTHBIX
TEPMOJUHAMHYECKUX BEJIMYMH W UX HCIOJIb30BAHHE B
TEPMOJIUHAMHUYECKUX pacueTax.

Bropoit TEPMOJIMHAMUKH U pa3JIMYHbIC
dbopMyTUPOBKHA. DHTpONHsS. YpPaBHEHHE BTOpPOTO Hadaja
TEPMOJUHAMHUKU A1 OOpaTUMbIX W HEOOpaTUMBIX
npoueccoB. HekommneHncupoBanHas Tteruiota Kinaysuyca u
pabora, TmoOTepsHHas B  HEOOpaTUMOM  IpoLiecce.

3aKOH €ro

O6ocHOBaHME BTOPOrO Hayalla TEPMOAMHAMUKH. Teopema
Kapno - Knay3uyca. Paznuunbie mkajibl TemMneparyp.
DOHTponusa Kak (YHKIUS cOCTOsHUS. M3MeHeHHe 3HTponuu

IpY  pPa3M4HBIX Ipoueccax. [3meHnenue 3HTponHU
M30JIMPOBAaHHBIX MPOLIECCOB U HAIPABJICHUE NpoLIECcCa.

MaremaTuueckui anmapar TEPMOJVHAMMUKH.
OynnameHTanpHOe  ypaBHeHue [ uO0Oca. BuyrpeHHss

SHEprus, Kak oJHoponaHas (GyHKIHUS 00beMa, SHTPOIUU U
qucia MOJICH. YpaBHeHue I'm606ca-rorema.
CooTHoueHus
MakcBemia ¥ UX HCHONB30BaHUE JUISI BHIBOJA PAa3TMYHBIX
TEPMOJUHAMHYECKUX COOTHOIIEHUU. YpaBHeHue ['nbbca -

['ensMromnbIia.

TepMOI[I/IHaMI/I‘ICCKI/Ie INOTCHLUAJBI.

CBolicTBa TEPMOJMHAMMYECKUX IOTEHUMANOB. Pa3znuuHble
(OopMBI 3aMKCH YCIOBUH TEPMOIMHAMUYECKOTO PABHOBECHS.
Kputepnii caMonpon3BOJIBHOTO IPOTEKAHUS IPOLIECCOB.

CBs13p MeXAy KaJOpPUYECKUMH U TEPMOJAMHAMUYECKUMU
Merto bl BBIUMCIICHUS
BHYTPEHHEH >HEpruu, SHTANbIINHU, SHEPruu [ enpMronbua u

NEpCMCHHBIMU. SHTPOIINH,




sHepruu I'n60ca.

Xumuueckudt  noreHuuan. CTaHAAPTHBIA  XUMUYECKUN
MOTEHIIHAI. Crioco0n1 BBIYHCIICHUS W3MEHEHH I
XUMHYECKOTO IIOTCHIMAIa . XHWMHYECKHH MOTEHIIHA
WUJICAIbBHOTO W HEWJICaJIbHOrO Ta30oB. MeToj JEeTy4ecTH.
PaznuuHble METO/IbI BBIYMCICHHUS JIETYYECTH M3 OIBITHBIX
JTAHHBIX.

PACTB
OPBI,
DA30B
bIE
PABHO
BE-CUS

PactBopbl  paznmuuHbIX KiaccoB. Paznmubbie  criocoObl
BBIpaOKEHUsI cocTaBa pacTBopa. CMmecH HJi€albHBIX TIa30B.
TepmoanHamMuueckue CBOMCTBA ra3oBbIX CMeECeH.
WUneanpHpie  pacTBOPHl B Pa3IMUHBIX  arperaTHBIX
COCTOSIHUSIX U 0Ol1lee yCIIOBHE UAEaTbHOCTH PACTBOPOB.
JlaBneHue HaCBIIIEHHOTO Tapa XHUIKWX PAacCTBOPOB. 3aKOH
Payns wu 3akon I'enpu. HMpaeanbHble W HeHWACAIbHBIE
pactBOpbl. XUMHYECKMHA MOTEHUMAT KOMIIOHEHTa B
pacTtBope. Meron AKTHUBHOCTEM. KoadpunuenTs
AKTUBHOCTH W WX ONpeAeNieHHe 1O NapluUaTbHBIM
JMaBJIeHUSM KOMIOHEHT. CTaHIapTHBIE COCTOSHHS TIPH
OTIPENIeTICHUN XWMHYECKUX TOTEHIIMAJIOB KOMIIOHEHT B
KUJIKAX W TBEpHbIX pacTtBopax. CummerpuyHas U
HECHUMMETPHUYHAsI CHCTEMBI OTCUETA.

TepmonnHamudeckas kiaaccupuKaius pacTBopoB. OyHKIHs
CMEUICHUs JUIS UACAIBHBIX M HEUJCAIBbHBIX pPACTBOPOB.
[IpenenbHO  pa30aBiieHHBIE  pPacTBOPBI,  aTepMajbHBIE,
peryisipHble, pacTBOPBI U UX CBOMCTBA.

[TapuumanbHble MOJBHBIE BEIUYMHBI U HUX OIpPENEICHUE U3
ONBITHBIX JIAHHBIX JJIs1 OWMHApHBIX cucTeM. O000IeHHOe
ypaBHeHue " n66ca - /[rorema.

I'ereporennsie cuctemsl. llonartue ¢a3pl, KOMIIOHEHTA,
cTerneHu cBoOobl. BeiBoa ycinoBusi (pa3oBOro paBHOBECHS.
BriBog ycnoBus memOpanHoro paBHOBecus. lIpaBuno ¢as
I'ub0ca u ero BBIBOLL.

@da30oBble pPAaBHOBECUS B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
VYpaBuenue Knaneiipona - Knay3uyca u ero npuMeHeHue K
pa3nu4HbIM (a30BbIM paBHOBECHUSIM. J{narpaMMbl COCTOSIHUS
BOJbI, cepbl, (ochopa u yrimepoga. das3oBble mepexoabl
nepBoro pojaa. @azoBbie IEPEX0abl BTOPOTO poja.

@da3oBble PABHOBECUS B JBYXKOMIIOHEHTHBIX CHCTEMaXx.
KomnuraruBuele  cBoiicTBa  pacTBOpoB.  M3meHeHue
TEMIIEpaTypbl  3aTBEPACBAHUS  PaA3JIMYHBIX  PACTBOPOB.
Kpuockonunuecknii meron. YpasHenue Illpenepa. Ocmoc
KaKk mpuMep MeMOpaHHOTO paBHOBEcHs. YpaBHeHHs BaHT-
l'odpda, ero TtepmomuHamMUUecKkwii BBIBOJ H 00JIACTh
npuMeHuMocTu.  PaBHOBecue  KHUIOKOCTH - Tap B
JBYXKOMIIOHEHTHBIX CUCTeMax. PaBHOBECHBIE COCTaBbI Mapa

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-2.2;
OIIK-2.3;
OIIK -4.1;
OIIK-5.3

3amura
1ab0paToOPHO
51 paboThl
(JIP),
Tectupona-
HUE (D),
KOJUTOKBHYM
(K),
pPyOEKHBIT
KOHTPOJITh

(PK)..




Y KUAKOCTH. Pa3znuunbie BUIbI (Pa30BBIX qUarpamm: p-
x (T=const), T-x (p=const).

Tepmogunamuyeckuii  BBIBOA ~ 3akoHOB ~ ['mbbca -
KonoBasioBa. Pa3neneHue BemecTB IIyTeéM IEPErOHKH.
A3€e0TpOITHbIE CMECU U UX CBOMCTBA.

JlmarpaMmMbl  COCTOSIHUSA (IUIAaBKOCTH) JABYXKOMIIOHEHTHBIX
CHCTEM M X aHAJIU3 Ha OCHOBE MpaBuia ¢a3. PaccianBanue
B JIByXKOMITOHEHTHBIX CUCTEMaX.

TpexxomnoHeHTHbIE cucteMsl. TpeyronbHuk ['nbd6ca.

XNMNY
ECKHME

AJICOP
BLIMOH
HBIE

PABHO
BECHS

BbBog ~ ycnmoBHS  XMMHYECKOTO  pPaBHOBECHSL.
Xumudeckass — nepemeHHas.  Mzorepma  Baut-T'odda.
N3menenne sneprum ['m66ca u sneprum I'enbMrosbla mnpu
XMMUYECKOM peakuuu. XHMHUYECKOE CpOJICTBO. 3aKOH
nevictBus macc. CranmaptHast sHeprus ['m60ca xummudeckoit
peakuuu. KoHcranta paBHOBecus. PasnuuHble  BUjbI
KOHCTaHT PaBHOBECHS U CBS3b MEXKY HUMHU.

XVUMUYECKHE pPAaBHOBECHS B pacTBopax. KOHCTaHTBI
paBHOBECHS TpU  PAa3IUYHOM  BBIOOpE  CTaHAAPTHBIX
COCTOSIHUA  JJI  YYaCTHUKOB  peakumu. XHMHYECKOE
paBHOBecHE B pa30aBIeHHOM pacTBope. BiusHue uHepTHOrO
pacTBOpUTEIIL.

I'eTeporeHHble XUMHUYECKHE paBHOBECUS ¢ OOpa30OBaHHEM U
0e3 00pazoBaHMsI TBEPABIX PACTBOPOB.

3aBUCUMOCTb KOHCTAHT PAaBHOBECHS OT TEMIIEPATypPbl
U JIaBJIeHHsA. YpaBHEHHE M300apbl peakUuM U €ro
TEPMOJMHAMUYECKUN BbIBOJ. lcronb30BaHME pa3IMYHBIX
NpUOIMKEHUH Ul TEIUIOEMKOCTEH peareHToB IpU pacueTax
XMMUYECKUX PABHOBECUH NP PA3JIMYHBIX TEMIIEPATypax.
Tperuii 3akon TepmoauHamuku. Ilocrynar  Hepncra.
[loctynar Ilmanka. Pacyersl aOCONMIOTHOW  BHTPONHU
XMUMUYECKUX COECUHEHUM.

IIpuBeneHnbIE TEPMOJUHAMUYECKUE MOTEHLIAANIBI.
CoBpeMEHHBIE METO/IBI PacyeTa paBHOBECHBIX COCTABOB.

SBnenus ancopOrmu. Axpcopbent. Ancopbar. Crpykrypa
MIOBEPXHOCTH M HOPUCTOCTh ajicopOeHTa. Buapl ancopOuuu.
Jlokanu3oBaHHas M JIENIOKAJM30BaHHAs  aJcopOuus.
MoHoMoONeKyIsipHass ¥ MOJUMOJIEKYIISIpHas — aJicopOuus.
Omnpenenenue ancopobumu no [ub0cy. Ancopbuus wu3
pacTBOpoB M ra3oBod (aszpl. M3oTepmbl U u300apbl
aJIcopoIuu. VYpaBHeHue Jlenrmropa, ero
TEPMOJVHAMUYECKUN BBIBOJL WU YCJIOBHUS INPUMEHHUMOCTH.
VYpasuenue 'enpu. KoHncranra agcopOIIOHHOTO paBHOBECHSL.
[lomumonekynspHast ~ aacopOmmsi, ee  NpHOIMKEHHOE
orucanue MeronoM bpyHnayspa - Dmera - Temrepa (BOT).

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-2.2;
OIIK-2.3;
OIIK -4.1;
OIIK-5.3

3amura
1abopaToOPHO
51 paboThI
(JIP),
TectupoBa-
HUE (1),
KOJUTOKBHYM
(K),
pPYOEKHBIN
KOHTPOJITh

(PK).




BeiBon ypaBuenuss bOT. McnonbzoBanue ypaBHenus BOT
I1s1 OTIpEIeNIEHHsI IOBEPXHOCTH aJICOPOEHTOB.

OJIEME | OcHoBHble moHsATHSE u  noctynarel  cratuctuueckout | OIIK-1.1; | 3ammura
HTBI TepmomuHamMuky. OcHoBHele 3amaun  cratucthueckoit | OIIK-1.25 | maGoparopuo
CTATU | mexaHUKH. OcHoBHbIE uaen cratuctnueckoii | OUK-1.35 | paboThI
CTI/IIEE tepmoanHamMuku. Pacnpenenenus. da3oBoe MpOCTPaHCTBO. 835:3;’ (JIP),
CKOHt Cratuctuueckue ancam6uu. IloctynaTel craTUCTHUECKOMN OHK-2.3; Tectupona-
TEPMO | mexanuku .Teopema JlynBwins OcHoBHBIC THIIBI | O[K -4.1; | HEC (D),
JANHAM | cTaTUCTHYECKUX aHcamonen MukpokaHonnyeckuii | QIIK-5.3 | KOJJIOKBUYM
UK ancamOnp .Ilocrymar 3. Kanonudeckuit aHcaMOIb. (K),
Bonbiioit kaHoHMYeckHil aHcamOIb Pacnpenenenne pyOeKHBIN
Makcgemsia no ckopoctsim .Pacnpenenenue bonpumMana KOHTPOJIb
Jloctynar 4.KBanToBas cTaTucTU4ecKasi TEpMOIMHAMUKA. (PK).
OOmue COOTHOUIEHHMS MEXAY CTaTUCTMUECKUMHM U
TepMOIMHAMUYeCKUMH (QyHKIHUSIMH. CymMMa 10 COCTOSIHUSIM
.CpolictBa cymMmM 10 cocTosiHUAM .CBA3b  CyMMBI IIO
COCTOSIHUSIM C TepMOJMHaMHuYecKUMU QyHKIusaMu . Teopema
O PpaBHOMEPHOM pAaCIpENeJIeHUH SHEPruud MO CTEHEeHSIM
CcBOOOIBL.
Cratuctuueckas TepMOJMHAMHKA HJICAbHBIX M PeabHBIX
cucteM . MonekynspHasi cymMMa 10 COCTOSIHUSIM Hi€albHBIX
razoB. IloctymarenpHass cymMMa 1O  COCTOSIHUSAM
.BHyTpeHHUE cyMMBI TT0 cOCTOsIHUAM . TepMoanHaMuyeckue
(GYHKIMM ¥ ypaBHEHHE COCTOSIHMSI MJIealIbHBIX ra3oB .Pacuer
KOHCTaHT paBHOBecHsl JJIsi HJeanbHbIX Ta3oB .CymMMma Mo
COCTOSIHUSIM pealbHBIX ra3oB .Craructuueckas
TEpPMOIUHAMUKA a1cOPOLIUU.
XUMHNY | Xumuueckasi KHHETHKA - Hayka 0 cKopocTax M Mexanuzmax | OIIK-1.1; | 3amura
ECKAS | xumuueckux peakuuii. HecoorBerctBue Mexanmsmos | OIIK-1.2; | gagoparop-
KHMHET | peakuuii 1 UX CTEXMOMETPUUYECKUX ypaBHEHUH. MexaHu3m OIIK-1.3; | 4o paboThI
HNKA pasznoxenust N20, N205, cunreza HBr u 111. 8%5:; é’ (JIP),
OcHOBHbBIE TIOHATUSA XMUMHUYECKON KuHeTUKU. OnpereneHue OHK—Z.S;’ Tectupona-
CKOpOCTH peakiuy. KnHeTH4ecknit 3aKoH JCHCTBHS MacC U | O[[K -4.1; | HUC (D),
obmactb ero  npumeHumoctd. [lopsimoxk  peakuuu. | QOITK-5.3 | KOJUIOKBHYM
Kunernueckue kpuBbie. Peakunu mepeMeHHOro mopsiaka u (K),
W3MEHEHHUE MOPSAAKA B XOJ€ PEaklUM Ha MpUMEPE peaKkuu PyOSKHBIN
obpazoBanuss HBr. MonekyaspHOCTh  3IIeMEHTapHBIX KOHTPOJIb
peakiuii. Ilpsmas wu oOpaTHas 3agadyd  XUMHUYECKOH (PK).
KUHETUKH.

HeO6paTI/IMLIC pCakiun HYJICBOTO, IIEPBOIO U BTOPOIO
TIOPAAKOB. ABTOKaTanmus. H606paTI/IMBIe pcaknnnu nopsaaka
II. OHpe,Z[CHCHI/IC KOHCTAHT CKOPOCTU U3 ONBITHBIX HAaHHBIX.
MeTtoasl ONpCACIICHUA nopsaaka pcakuumn u BHUaAa
KHHCTHYCCKOI'0 YpaBHCHUA. BpeMﬂ MOJIYIPCBPALICHUA U




cpenHee BpeMsi )KU3HU.
Cnoxwubie peakuuu. [IpyHIIMN HE3aBUCUMOCTU NPOTEKAHUS
3JIEMEHTAPHBIX CTaJui. Merto bt COCTaBJICHUS
KHHETUYECKUX ypaBHeHH. OOpaTHMbIe pEaKkiMu TEPBOTO
nopsiaka. OmpeneneHue AIEMEHTApHBIX KOHCTAHT U3
OTIBITHBIX JTAHHBIX. [TapannensHbie peakuuu.
[locnenoBarenbHble  peaknuu  HAa  [pUMEpe  JABYX
HEOOpPATUMBIX PEaKIMil IEPBOTO MOPSIKA.

Kunernuecknii aHanu3 MOpOUECCOB, MNPOTEKAKIIMNX Yepes3
o0pazoBaHuE TPOMEKYTOYHBIX MPOAYKTOB. [IpuHIun
KBa3HCTAIIMOHAPHOCTH bojeHmiTeliHa u 00JacTh  €ro
npuMeHnMoctu. KBasupaBHoBecue. YpaBHeHue Muxasnuca
- MenTaH. OnpeneneHne KUHETHYECKUX MOCTOSIHHBIX 3TOTO

YpaBHEHUS u3 OTBITHBIX JTAHHBIX. Kunernka
KaTAJINTUYECKHUX peakuuit c KOHKYPEHTHBIM
MHTUOUPOBAHHUEM.

ennbie peaKuum. DJleMeHTapHbIe MPOLIECCHI

BO3HMKHOBEHHUS, TPOJIOJDKEHUS, Pa3BETBICHUS] U OOpbIBa
nerned. Jiimaa nenu. PasimmyHele METOIBI pacdyeTa CKOPOCTH
HEpa3BETBJIECHHBIX IENHbIX peakuuil. [IpuMeHeHne merona
CTAllMOHAPHOCTH IS COCTaBJICHUS  KHHETHYECKUX
YPaBHEHUI HEPa3BETBICHHBIX LICMHBIX PEaKIUN HA IPUMEPE
TEMHOBOTO 0Opa3oBanus HBT.

Pa3BeTBICHHBIE ~ LIENIHBIE  PEAKLMH. Kunernueckue
0COOEHHOCTH Pa3BETBICHHBIX LEITHBIX peaxuui.
IIpenenbHble SIBICHMS B Pa3BETBICHHBIX LEMHBIX PEAKLMAX
Ha IpUMEpPEe peakuuu OKucieHus Bojopona. Ilomyoctpos
BoclulaMeHeHus.  [lepmon  uHayknuu.  3aBUCHUMOCTH
CKOPOCTH pEaKkLU{ Ha HWKHEM IIPEeJesie BOCIUIAMEHEHUS OT
JuaMeTrpa  cocyda M IPUPOABI  €ro  IOBEPXHOCTH.
IIpumeHeHne MeToJa KBa3MCTALlMOHAPHBIX KOHLIEHTPALMN
JUI ONMCAHMUS IPEINENbHBIX SBJIEHUH B OKPECTHOCTSX
IIEPBOrO U BTOPOTO IPEIEIIOB BOCIUIAMEHEHUS

Peakuun B mortoke. PeakTopbl MI€aJbHOTO BBITECHEHMS U
nacanpHoro  cMmemenus.  OmnpenencHue  KMHETHYECKHX
IIOCTOSIHHBIX JJI PA3JIMYHBIX pEakUUi NEpPBOro NOpsAIKa B
peakTopax UIealbHOIO CMEILIEHUS U BEITECHEHUS.
Konebarenbuble peakiuu. Cxema JloTTka-Bosabreppa.
@®a3oBblil  MOPTPET.  YCTOMYMBOCTH  CTAMOHAPHOI'O
cocrossHus. Touku Oudypkanmuu. Peakuus benoycosa -
XKaboTtunckoro.

3aBUCHUMOCTb KOHCTAHTBI CKOPOCTH XMMHYECKOW peakluu
OT TemmepaTypbl. YpaBHeHHEe AppenHuyca. OmnbITHas
SHEPrus aKTUBALIUU.

[ToBepxHOCTB MOTEHIIUAIBHON JSHEPIruu (ITI19).




IToBepxHOCTB MIOTCHIUAIIBHOU SHEPIruu JUIs
B3aUMOJCHCTBUA TpeX aroMoB Boxopoja. Ilyrs pexuum.
IIepexonnoe cocrosiHue. lloHsATHE O COBPEMEHHBIX METOAX
pacuera I1I13.

Meto  mepexoAHOr0  COCTOSHUA  (QKTHBMPOBAHHOIO
koMIiekca). CBoiicTBa  aKTUBHPOBAHHOIO  KOMILIEKCA.
CraTucTuueckuil pacyeT KOHCTaHTbl CKOpocTH. OCHOBHBIE
JOTYILEHUsT TEOPUM AKTUBUPOBAHHOIO KOMILUIEKCA U
o0nactp ero [IPUMEHUMOCTH. TpaHCMUCCHOHHBIN
KO3 (UIIHEHT.

TepMoIMHaMMYECKUI aCIEKT TEOPUM AKTUBHPOBAHHOIO
KOMILJIEKCa. ODHTpomnus axkTuBanuu. COOTHOLIEHUS MEXKIY
ONIBITHOM M UCTUHHOM DHEPrUei aKTUBALVH.

Teopuss coymapeHuidi B XUMHYeCKOW KuHetuke. Ee
npuOIKeHHast U 0oJiee crporas GopmynupoBka. Dopmyna
Tpayrua - JIstonca. Crepuyecknii MHOXHUTEb.
MoHoMoNeKynsIpHble peakuuu. Teopus aKTHBUPOBAHHOTO
KOMILJIEKCAa B  NPUMEHEHHHM K  MOHOMOJEKYISIPHBIM

peaKkuusM. O6nacTh  NPUMEHUMMOCTH  MOJYyYEHHBIX
COOTHONIECHHUM. OO0bsicHeHNE "ITOBBIINIEHHEIX" Hu
"3aHMKEHHBIX" 3Ha4YCHUHU MPEIPKCIIOHEHIIHATIBHOTO

MHOXUTeNs. Teopus coygapeHud B TNPUMEHEHHH K
MOHOMOJIEKYJISIpHBIM peakiusaMm. Cxema JluHaemaHa u ee
CONIOCTABJIIEHHE C  ONBITHBIMU  JaHHbIMU. lIpuunHBI
HEeTOYHOCTU cxembl JInnaemana. [lonpasku ['mHIIETBEBYIA U
Kaccens. [Tonsitue o Teopun PPKM.

bumonekynspuele peakuuu. Teopusi aKTUBHUPOBAHHOIO
KOMILJIEKCA B NMPUMEHEHUU K OUMOJIEKYISPHBIM PEaKIUsM
pazinyHOro Tuma. Teopus coyqapeHuil B NPUMEHEHUU K
OUMONeKyIsIpHbIM peakiusiM. COMocTaBleHUE pe3ylbTaToOB
TEOPUM  COYJApEHHWl U  TEOpUH  AKTUBHPOBAHHOIO
KoMmIuiekca. OLIEHKa CTEPUYECKOr0 MHOXKHUTEISI TEOpHUU
AKTUBHBIX COYIapEeHMUII.

Tpumonekynspusle  peakuuu.  IIpumenenue  Teopuu
AKTUBUPOBAHHOTO KOMILJIEKCa JUTSt ONMCaHUs
TPUMOJIEKYJSIPHBIX pEaKUUid C Y4acTHEM OKHUCHU a30Ta.
Teopust coynapeHuil B NPUMEHEHUH K TPUMOJIEKYISIPHBIM
peakuusM. ComnocTaBlieHHE Pe3yJIbTaTOB 00EUX TEOPHH.
Peakiun B pactBopax. "Knerounslit sddekr”. YpaBHeHue
Bbpencrena- beeppyma. YpaBHeHnne CMOIyXOBCKOTO.
DOTOXUMUYECKUE peaxkuu. OneMeHTapHbIE
¢doroxummuueckue nporeccel. [Ipunnun @dpanka-Kongona.
@DOTOXMMHUYECKUE  AKTUBHBIE  YaCTUIBL.  ODKCHMEpBHI,
OKCUIUIEKCHl M MX CBOHCTBa. V3MeHeHue (u3MUecKux u
XMMHMUYECKUX  CBOMCTB  MOJIEKYJl IpU  3JIEKTPOHHOM




B030yx/ieHHH. KBaHTOBBIN BbIX0/. 3aKOH (HOTOXUMHUYECKOI
SKBHBAJIGHTHOCTH OWHIITelHA. 3akon Jlambepra-bepa.
Omnpenenenue KUHETHYECKUX HOCTOSTHHBIX
(OTOXMMHUYECKUX  PEAaKUUd  METOJOM  CTallMOHAPHBIX
koHneHTpamumii. Cxema llItepua-donamepa.

KATAIJI
n3

Ompenenenue karanuza. O0mue NpuHIUIBEI KaTanuza. Poib
KaTalin3a B XUMHUH. OcHOBHEBIE IMPOMBIIIJICHHBIC
KaTaJIUTUYCCKUC IIPOLECCCHI. HpI/IMepI)I MEXaHHU3MOB
KaTaJIMTHIECKUX TPOIECCOB.

l'omorennsiii  katanu3. KHCIOTHO-OCHOBHOW  KaTajus.
Knaccudukanus peakiuii  KHCIOTHO-OCHOBHOTO — THIIA.
Kunernka w©  MexaHuW3M  peakuuid  CHenu@HuuecKoro
KUCJIOTHOTO Karanu3a. OyHKIMU KUCIOTHOCTH ['ammera u
WX WUCIOJIb30BAHUE JIJISi BBIYMCIICHHUS CKOPOCTH PEaAKIMHU U
KHHETUYECKUX TMOCTOSHHBIX. CymepKkucinoTel. TBepibie
KHCJIOTBI Kak Kartanu3aTopbl. KuHeTMka W MeXaHu3Mm
peakuuii  0o0IIero KUCIOTHOTO —KaTajau3a. YpaBHEHHE
bpencrena uw  ero  WCHOIB30BaHWE B KHHETHKE
KaTaIMTUYeCKnX peakiuid. KoppensunoHHble ypaBHEHUS
JUISl SHEPrUd aKTHUBAUMM M TEIUIOT pPEakluil. YpaBHECHHE
CeMeHOBa B KUHETUKE paguKaIbHBIX peaKuuid.
Crnenududeckuii 1 00IHA OCHOBHOM KaTau3.
I'eTeporennsbIit KaTajus. Onpenenenne CKOpPOCTH
FeTepOreHHON  KaTaJlUTHUYECKOW  peakuuu. PaznuyHbie
PEXKHUMBI MPOTEKAHUS PEAKIHMM (KMHETHYECKas M BHEIIHSS
KMHEeTHYecKas obnactu; 0OJacTh BHEIIHEH U BHYTpPEHHEH
mupdysun). Kuneruka JIdHrMrioopa-XwuHIIEIbByaa s
peakuMy Ha OJHOPOJHOM MOBEPXHOCTH KaTajau3aropa.
Oco0eHHOCTH KMHETHKH U 3allMCU KOHCTAaHThl paBHOBECUS B
ancopOLMOHHOM  cioe. HeoaHOpPOJHOCTh TOBEPXHOCTH
Katanu3aTopoB. KuHETHKa TreTeporeHHO-KaTaTuTHYECKUX
peakiuii ¢ AUQPQPY3HOHHBIMU OTpaHUYCHUAMU. BHemHss
mudpdy3us  (METoJ  PABHOJIOCTYMHOW  TIOBEPXHOCTH).
Kunetnka KaTaluUTHYECKUMX peakuuid BO BHYTpPEHHEHU
muddy3noHHor obmactu. PemieHune KuHeTHYeCKOW 3aauu
3enpaoBuua-Tune st HEOOpPAaTUMOM peakIuH TEePBOTO
nopsinka. ®Dakrop Tunme u nuddy3snoHHOE TOPMOKEHHE.
DOHeprusi  aKkTUBAIlMM  KaTAIMTUYECKOM  peakuuu B
KUHETHUYECKOW U BHyTpeHHe! auddy3noHHOM 0b6macTu.
Meramibl  kak  KaTanu3aTopbl. Teopuss MyJIbTHILIETOB
banannuua. IlpuHIKUN reoMeTpUUECKOTO U SHEPTETUYECKOTO
COOTBETCTBHUSI. Ob6nacTpb MPUMEHEHUS TEOPUHU
MynbTUIUIETOB. HaHeceHHble — kaTanu3atopbl. Teopus
aKTUBHBIX aHcambneit Kobo3zesa.

OIIK-1.1;
OIIK-1.2;
OIIK-1.3;
OIIK-2.1;
OIIK-2.2;
OIIK-2.3;
OIIK -4.1;
OIIK-5.3

3amura
naboparop-
HOM  paboOThI
(JIP),
TectupoBa-
HUE (D),
KOJUTOKBHYM
(K),
pYOEKHBIN
KOHTPOJIb
(PK).




PABHO | PazButue mnpexacraBienuit o  crpoenun  pactBopoB | OIIK-1.1; | 3amura
BECHBI | snexrpomutoB (T. I'porrye, M. ®apaneit, C. Appennyc, | OUK-1.2; | nagoparop-
E N | N.A. KabnykoB). OCHOBHBIE  TOJIOXKECHHS  TEOPUH OIK-1.3; | yoy paboThI
HEPAB | Appennyca. Hepocratku 310l Teopuu. CooTHoIIEHHE 8%5:%;’ (JIP),
HOBEC | mexay sHeprueil KpUCTAJUIMYECKON PpEUIeTKH U SHepruei OHK-2.3; Tectupona-
HBIE CONIbBATallMM HOHOB B pamkax Mmojenmu bopua. MoH- | O[IK 4.1; | HHE (),
SBJIEH | gunonpHOE B3aUMOJEHCTBHE KakK OCHOBHOE ycioBHE€ | QIIK-5.3 | KOJUIOKBUYM
UdA B | ycroituuBocTH pacTBOpOB AJIEKTPOJIUTOB. (X),
PACTB | Tepmonunamuyeckoe OIMCaHue HMOH-UOHHOT'O pyOeKHBIN
OPAX B3auMoaeicTBusd. [IoHATHS  CpenHEW  aKkTUBHOCTH H KOHTPOJIb
OJIEKTP | cpennero ko3¢ ¢duumeHTta aKTUBHOCTH; UX CBS3b C (PK).
OJIUTO | akTUBHOCTBIO M KOI(PPHUIMEHTOM aKTUBHOCTH OTIEJIbHBIX
B. noHoB. OcHOBHbIE pomyuieHUs: Teopun [ledas - ['tokkens.

[lTorenuman  woHHOW  atMocdepsl. YpaBHEHHUS IS

Ko3¢uimeHTa akKTUBHOCTH B NEPBOM, BTOPOM M TPEThEM

npubmmkenun teopun Jlebas - ['tokkens. CoBpeMeHHBIE

MIPEJICTaBJICHUS O PACTBOPAX DJIEKTPOJIUTOB.

HepaBHOBecHble sBIIEHHS B pacTBOpax 3JIEKTPOJIUTOB.

[Motoxn nmudpdysun u wmurpauun. dopmyna Hepuera -

OitamreitHa.  Juddy3noHHbIil moTeHIMAN. YAenbHas |

SKBUBAJIEHTHAsA 3JIEKTPONPOBOAHOCTh. YMciia mepeHoca u

METOJbpl MX omnpezaesneHus. [[oABMKHOCTH HMOHOB M 3aKOH

Konbpayma. ®usndeckue ocHoBbI Teopun Jlebas - ['rokkens

- Omnzarepa; 37eKTpOPOPETUUECKUA W PelaKCAIIMOHHBIN

abdexter; dhdextei Buna u [lebas - DanpkeHrarcHa.

3aBUCUMOCTh TMOJIBUKHOCTH HOHOB OT HMX MPUPOJBI, OT

MIPUPOJIbI PACTBOPUTENS, OT TEMIIEPATYPbl U KOHLIEHTPALIUU

pactBopa. MexaHuU3M  BJIEKTPOINPOBOJHOCTH  BOJHBIX

pPacTBOPOB KUCIIOT U LIEJIOYEH.
TEPMO | YcnoBus snexkTpoxuMuueckoro paBHoBecusi Ha rpanuuax | OIIK-1.1; | 3ammura
JIUHAM | pasnena a3 u B anekrpoxumuueckoit nenu. Cesasp DJIC co | OUK-1.25 | nagoparop-
HNKA cBoOOHON »dHepruedt [mO6ca. YpaBHenuss HepHcra u OIK-1.3; | yojs paboThI
DJIEKTP | 'm66ca - l'enbmronsua JUTSt PaBHOBECHOM 8%5:;;’ (JIP),
OXUMMN | snektpoxumudecko 1menu [loHATHS TOBEPXHOCTHOTO, OHK—2:32 Tectuposa-
YECKU | BHEmIHEr0O M BHYTPEHHErO  IMOTEHLHUANOB, Pa3sHOCTH | O[IK -4.1; | HUE (),
X noTeHuuaiaoB I'ansBanu u BonbTa. OIIK-5.3 | KOJUIOKBUYM
LIEHEPT. [Tonsitne onexktponHoro mnoreHimana. Kraccudukanus (K),

UIEKTPOJOB U NIEKTPOXUMHUYEKUX Lemned. Onpenenenue PYOEKHBIN

KO3 QUIIMEHTOB aKTUBHOCTU U YHCEJ MepeHoca Ha OCHOBE KOHTPOJIb

m3mepenuit J1C. (PK)..
CTPOE | /IBoitHOM nsyieKTpuueckuili cioil u ero posb B kuHeruke | OIIK-1.1; | 3ammura
HUE MEKTPOIHBIX HporeccoB. dnektpokarmumiapusie spnenus; | OIIK-1.25 | paGoparop-

OIIK-1.3;




3APSXK | ocHOBHOE ypaBHEHHME 3ieKTpokanuuisipHocTtH; ypaBHeHue | OIIK-2.1; | Hoit  paboTbl
EHHBIX | Jlunnmana. Emkocts jgBoitHoro amekrpumueckoro cnos; | OHK-2.25 | (JIP),
I'PAHWN | npuuuHbl €€ 3aBUCHUMOCTHM OT IMOTEHIMAajda »JJIEKTPOJa. OIIK-2.3; TectupoBa-
11 ANCOpOIIMOHHBIIH METOJ W3yYECHHUS JIIBOMHOTO %1_1{5(:‘5‘;’ HHUEC (T),
PA3JIEJI | anexTpuueckoro cinos. MojenbHble MpPEeACTaBIEHUsS O ' KOJUJIOKBHYM
A. CTpYKType ABoMHOTrO cios. Teopusa I'yn - Hanmena - ['pama; (X),

CXOJACTBO M pa3jInuus 3TOM TEOPUM C TEOpUEH HMOHHOH pyOeKHBIN

atMmocdepsr [ebas - ['toxkens. KOHTPOJTb

(PK).

10. | DJIEKTP | IlnotHoCcTh TOKa Kak Mepa ckopoctu snekrpoadoro | OIIK-1.1; | 3ammura
OXWMM | nporecca; monsipusammst snekrpoaoB. Cramuu snekrpoguoro | OHUK-1.25 | nagoparop-
UECKA | mpouecca. Mexanusmbl ~ Maccomnepenoca:  auddysus, OIK-1.3; | 4o paboTsl
| MHTpanuss M KOHBEKIUA. TpH OCHOBHBIX YypaBHEHMS 835:3;’ (JIP),
KUHET | nuddy3noHHON KMHETHKH U OOIIMI MOAX0/ K PELICHUIO ee OHK-2.3Z Tectupona-
HKA. 3a7a4. 3aBMCUMOCTb TOKa OT IOTEHIHMaNa B YCIOBUAX | O[[K -4.1; | HHE (D),

MEJUIEHHON  cTauMoHapHOM auddy3unm Kk 1iockomy | QOITK-5.3 | KOJJIOKBUYM
anektpony. [lonsporpadus. YpaBHeHUE A1 TOKa B TEOPUH (K),
3aMeJUIEHHOTO paspsia; TOK oOMeHa U TepeHanpsiKeHHe. PYOCIKHBIN
3aBUCUMOCTh CKOPOCTH CTaJMU pa3paia OT CTPOCHHS KOHTPOJIb
JIBOMHOTO CJIOSA HA MPUMEPE IIEKTPOBOCCTAHOBIICHUSI HOHOB (PK).

TUAPOKCOHHS U
ANIEKTPOIC.

MEePOKCUANCYIb(haTa PTYTHOM
OU3NYECKUIT CMBICT DYHEPrud AaKTUBALlUM B

Ha

YCIIOBHUSAX 3aMeJIeHHOTO pa3psaaa. ConpsiKeHHbIE peakliy B
AIEKTPOXUMHUYECKONW TEOPUH KOPpPO3HH. METONbl 3aliuThl
METaJJIOB OT KOPPO3UH. XUMHUYECKHE UCTOYHUKU TOKA; UX
BU/JIbl U1 OCHOBHBIE XapaKTEPUCTHUKH.

Ha wuzyuenue

Kypca oTBoauTcs 576 yacoB(16 3.e.), u3 HUX KOHTakTHas padoTta 363 4acoB, B TOM 4YHCIIE

JeKIUOHHBIX -131 yacoB, nmpakTuueckux(cemuHapckux) 116 gaco, mabopaTopHbix 3aHsATHH 116 yacos,

camocrosiTesbHasg padoTa ctyaeHTa 159 yacos, 3aBepiiaercs sx3aMenamu ( 54 yaca).

Tabnuma 2. O0mas Tpy10eMKOCTb TUCIUTIIMHBI COCTaBIIAeT 16 3a4eTHBIX eUHHMIL (576 4acoB)

Buna padorsl TpyaoeMKOCTb, 4acChl
6 cemecTp 7 cemecTp Bceero

Oo6mast TpyroeMKocTh (B 4acax) 252 324 540
KonrakTHasi pabdora (B yacax) 168 195 364
Jlexrmonnsie 3ansTus(JI) 56 75 131
[TpakTHueckre(ceMUHAPCKUE)3aHATHS 56 60 116

(I13)

JlaGopaTtopHubie paboTs (JIP) 56 60 116
CamocrosiTesibHast padora (B 4yacax) 57 102 122
KonTpomnsnas padora (K) 35 50 40




CaMOCTOATENBHOE N3YUEHUE Pa3/IEIOB 22 52 42

IToaroroska u npoxosxjaenue | 27 27 40
MIPOMEKYTOYHOM aTTECTALIUU

Bua npomesxyTouHol aTTecTanuu JK3aMeH JK3aMeH

Tabmura 3. JIekiimoHHbIE 3aHATHS

Tema

6 cemecTp

[IepBblit 3ak0H TepMoanHaMuKH. Llenp u 3a1auu U3ydeHNs TEMbI-PACKPBITh OCHOBHBIE TIOHATHS U
OmpeJieNieHusT TEPMOJMHAMUKH, OCHOBHBIE aKCHOMBI TEPMOJMHAMUKH, PAaOOThHI, TEIUIOTHI,
BHYTpEHHEIl dHepruu, QOpMYIMpPOBKM NIEPBOrO 3aKOHA TEPMOJMHAMHKH, aHAIUTUYECKUE
BBIpa)KeHUs, 3aKOH ['ecca M ero ciencTBusi, TEIUIOEMKOCTH, 3aBHUCHUMOCTH TEIUIOBOTO 3(ddexra
peakLuu OT TEMIIEPATypPHI.

Bropoii 3akoH TepmomuHamuku. Llens v 3amaun M3ydyeHUs] TEMbI-PACKPBITh MOHITHE SHTPOIHH,
(OpMYITUPOBKY U aHATTUTUYECKHUE YPaBHEHUSI BTOPOTO 3aKOHA TEPMOJAUHAMUKHU, YCIOBHS (azoBOro
U XMMHYECKOTO pPABHOBECHUS, pacyeTa TEPMOAMHAMHUYECKUX TMOTEHIMAIOB MJS Pa3IUYHbIX
MIPOLIECCOB.

Tepmoaunamuka pactBopoB. Llenb M 3amauM U3ydeHUST TEMBI-PACKPBITh TEPMOJWHAMUKY
pPacTBOPOB HEINEKTPOJIMTOB, MApIHUAIbHBIE, MOJIbHBIE W HHTETPalibHbIE CBOMCTBA, XUMUYECKUIN
MOTEHIIMAN, (YTUTUBHOCTh, KPUTEPHIl YCTOWYMBOCTH pacTBOpA.

®a3zoBbie paBHOBecus. Llenb W 3amauM M3y4yeHHUS TEMBI-PACKPBHITh T'€TEPOreHHbIC PaBHOBECHS B
OJIHOKOMIIOHEHTHBIX cucTemaX, mpaBuio ¢a3 [ubOca, pacuer (Ha3oBbIX paBHOBECUH B
OJIHOKOMIIOHEHTHBIX W JBYXKOMIIOHEHTHBIX CHCTEMaX U3 OOIIero ¥ YacTHBIX YCIOBUM
paBHOBECHS], PABHOBECHS JKUKOCTh-T1ap, pABHOBECHSI KOHJIEHCUPOBAHHBIX (a3 (0cMOc).

XHUMHUYECKOe PaBHOBCCHC. HeJ’IL U 3aladu HU3YUYCHHA TCMBI-PACKPBITH YPABHCHUC H30TCPMbI
XUMHYECKOM pCaKluKy, KOHCTAHTbI PAaBHOBCCHUA, 3dBUCHUMOCTb KOHCTAHTBI PABHOBCCHA OT
TCPMOJUHAMUYCCKUX TICPEMCHHBIX, PCHICHUE 3aJa4u pacde€ra COCTaBa B TOMOICHHBIX U
TCTCPOTCHHBIX CUCTEMAX C IMMOMOIIBIO KOHCTAHTBI PABHOBCCHUH.

AncopbnuoHHoe paBHoBecue. llemp M 3amaud M3y4EHUS  TEMBI-PACKPBITh  CYIIHOCTb
a/IcCOpOLIMOHHBIX PAaBHOBECUHM, OCHOBHBIE MOJXOJbI JUISl ONMUCAHMS MPOLIECCOB aJICOPOLUHU, METOA
aOCOJIIOTHBIX KOHIIEHTpauui 1 MeTo ] u30biTka ['m60ca, n3orepmsl Jlenrmiopa u bOT.

OcCHOBHBIC ITIOHATUS U NOCTYJIAaThI CTaTHUCTUYECKOM TCPMOAUHAMUKU .HCJ'IB " 3aJ1a41 U3YyYCHUA
TEMBbI-PACKPBITH OCHOBHBIC ITOHATHA U TOCTYJIATLL CTaTUCTUYECKOM TCPMOANHAMUKHU ,IIOHATHA
(basoBoe MMPOCTPAHCTBO , BUJbI (I)YHKI_II/II/I pacnpeaciicHud ,CTaTUCTHKA bonpiimana u
HHTCpHIpCTALUA




3aKOHOB TEPMOAMHAMUKH C MO3UIMN CTATUCTUYECKON (DU3UKH.

OOme COOTHOIICHUST MEXIY CTaTUCTHUYECKUMH M TEPMOJMHAMUYECKUMHU  (YHKIUSMHU.
CraTuctrueckas TepMOJIMHAMUKA WICAIbHBIX U pealbHbIX cucTeM .Llenp u 3a1aun n3ydeHus TeMbl
- PACKPBITh CYIIHOCTb CTaTUCTUYECKON TEPMOJINHAMUKHN UICAIBHBIX U PEAJIBHBIX CUCTEM

7 cemecTp

®dopmanbHast kuHeTuka. Llens v 3a1aun U3y4eHus TEMbI-PaCKpPbITh KHHETUYECKUE
3aKOHOMEPHOCTH MPOCTHIX U CJIOKHBIX XMMHUUECKUX PEaKLUH, HENHbIX peaKlui, peakiuii B
MOTOKE, KOJIeOaTeIbHBIX PEAKINi, 3aBUCHMOCTb CKOPOCTH PEAKLUH OT TeMIEePaTyphl.

10.

Teopus xumuyeckoi KMHETHKU. L{enp 1 3a1aun U3ydeHNs: TEMBI-PACKPBITh CYTh TEOPHUH AKTUBHBIX
CTOJIKHOBEHUH U TEOPUU aKTUBUPOBAHHOI'O KOMIUIEKCA, IPUJIOKEHUE TEOPUHN AKTUBHBIX
CTOJIKHOBEHUH M aKTUBHPOBAHHOI'O KOMIUIEKCA K peaKLUsIM Pa3IU4YHOTO TUIIA — MOHO-, OU- U
TPUMOJIEKYJIIPHBIM PEAKLUAM, a TAKKE PACKPBITh TEOPETUUECKNE 3aKOHOMEPHOCTH
(hOTOXMMHUYECKUX PEaKLIUH.

11

Karamms. llens W 3amaum M3y4EeHUS TEMBI-PACKPHITh KHHETHKY W MEXaHHW3M TOMOTCHHBIX W
TeTePOreHHBIX KaTAIUTUYECKUX TPOIIECCOB, TEOPUU TOMOTEHHOTO KHCIOTHO-OCHOBHOTO KaTaln3a,
MyJIbTUIUIETHAs Teopus banannnna, Teopust akTUBHBIX aHcambOielt Kobozesa.

12.

PaBHOBeCHBIC 1 HEPAaBHOBECHBIE SIBIICHUS B PACTBOPAX AIEKTPOIHTOB. Llens u 3a1aun u3ydeHus
TEMBI-PACKPBITh CYTh COBPEMEHHBIX TEOPHIA COJTbBATAIIUHN B PACTBOPAX JIEKTPOIUTOB, HOH-
MOHHOTO B3aMMO/ICHCTBHSI B PACTBOPAX CHIIBHBIX AJIEKTPOJIMTOB, HEPABHOBECHBIX SIBJICHUH B
pacTBOpax AMEKTPOITUTOB-IIEKTPOIPOBOAHOCTD, YUCEI TIEpEHOCA IITEKTPOPOPETUICCKUE U
penakcannonubie 3¢ dekTol, d3hdext Buno, Jledbas-danpkoraeHa.

13.

TepmoarHaMHKa IEKTPOXUMUYECKUX Tenei. Llenb u 3a1aun n3ydeHus TeMbI-pacKphITh CBOWCTBA

INEKTPOXUMUUYECKUX CHCTEM, COJEpXKaIlIMX MexX(a3Hble TpaHUIBl, HAYUYUTCS HCCIEIOBAThH
CBOWCTBA TpaHUIl pasjeia, MO3HATh HMX CTPOCHHE, MEXaHW3M BO3HHUKHOBEHHS JIICKTPOIHOTO
MOTEHITMaja, KITacCU(UKAIIHS JICKTPOIOB U JIEKTPOXUMHUYECKUX 1eneit, meto sl DIC.

14.

CTpoeHI/IC 3apsAKCHHBIX I'PaHUIL pa3aciia. ]_[eJ'IB U 3a1a91 U3YUYCHUS TCMbI-PACKPBITH MEXAHU3M
o6pa3013aHI/m HBOﬁHOFO QJICKTPUYCCKOI'O CJIOA U €€ POJIb B KUHCTHKEC 2JICKTPOJAHBIX IIPOLICCCOB,
Pa3JIMIHBbIC MOACIIBHBIC IPEACTABIICHUS O CTPYKTYPC I[BOﬁHOFO CJIOA.

15

aﬂeKTpOXI/IMI/I‘-ICCKaH KHWHCTHKA. HCHB U 3a4a49u H3YUCHHUSA TCEMBI-PACKPBITH CTaIUMHOCTD
QJICKTPOAHOTO IIpoHecCa, MCXAaHWU3MBbI MACCOIICPCHOCA, TCOPHU ,[[I/I(I)(I)}BI/IOHHOI\/’I KHWHCTUKH U
3dKOHOMCPHOCTH TCOpUHU 3aMCIJICHHOI'O pa3psand, KHHCTHKU CIIOKHBIX JSJICKTPOXUMUYCCKHUX
peaKkuuu, SHCKTPOXHMquCKOﬁ KOppO31u METAJIIIOB.

Tabnumna 4. [IpakTuueckue (CEeMHUHAPCKUE) 3aHATHUSL

No
n/

Tema

6 cemecTp




1 I 3akoH TepmomuHamMuKu. BHyTpeHHss »Heprusi, padoTa pa3IMYHBIX
MIPOIIECCOB.

2 OHTAIIBIINS, TESIUIOEMKOCTD.

3 Tepmoxumus. 3akon ['ecca, ypaBaeHnue Kupxrodda.

4 II 3ax0oH TepMoIMHAMUKU. DHTponus. Briunciienue adbCOIIOTHBIX SHTPOIHIA.

5 OdyHnameHTanbHoe ypaBHeHue ['nb60ca. TepmoanMHaAMUYECKHE TMOTEHIIAAIIBI
(U neanbHble ra3bl, XAMUYECKHE PEAKIIIH)

6 OynnameHntanbHoe ypaBHeHue [nbO0ca. TepmoaumHamMuyecKkue MOTEHIIUAIIBI
(PeanbHbIe ra3pl, KOHACHCUPOBAHHOE COCTOSIHUE)

7 PactBophl. PaBHOBECHE HKUIIKOCTB-TIAP B WJICATBHBIX U PEATBHBIX CUCTEMAaX.
3akoH Paymns.

8 Kpuockonust u 30ynnockonus.

9 [IpaBuno d¢a3. Ypasuenue Kraiinepona-Knaysuyca. OTHOKOMIIOHEHTHBIE
CUCTEMBI.

10 [IpaBuno ¢a3. Ypasuenue penepa. IByXKOMIOHEHTHBIE CUCTEMBI.

11 XuMHuueckoe paBHOBecwe. Pacuer BBIXOJOB NPOAYKTOB pEakUWd B
UJICATHHBIX U PEATbHBIX Ta30BBIX CHCTEMaX.

12 WN3otepma  xumuueckoil peaknuu. CranpgaptHas sHeprus ['uGb6ca.
3aBUCUMOCTh KOHCTAHTBI PAaBHOBECHS OT TEMIIEPATYPHI.

13 CIioxHbBIE paBHOBECHS.

14 Cratuctuueckas tepmoauHaMuka. CymMmbl 1o coctosHusM. Pacuer nns H u
H> npu 298,15 u 1000 K.

15 CratucTtuueckas Tepmoaunamuka. Pacuer C,0, St, @1 ana H u Hy npu
298,15 u 1000 K.

7 ceMmecTp

16 Kunernka HeoOpaTUMBIX peakiuid. MeTonbl ompeneicHus TOPSIKOB
peaKui.

17 KuneTtnka oOpaTuMpIX ¥ apaiIeIbHBIX PEaKITHi.

18 Kunetnka HOCJIEN0BATEIbHBIX peaKIuu. Meton CTallMOHAPHBIX
KOHIEHTpalmii boaeHmelna.

19 TemnepaTypHasi 3aBUCUMOCTb CKOPOCTE€W XMMHMUYECKHUX pEaklHil. YpaBHEHUE
Appennyca.

20 Teopus cTONKHOBEHUN. bUMONEKYIApHBIE PEAKIIUK.

21 Teopus cronkHoBeHH. MOHOMOIIEKYISIpHBIEC PEAKIUH.

22 Teopust akTHUBUPOBAHHOTO KoMILIeKca. CTaTUCTUYECKUM acIeKT.

23 Teopust aKTUBUPOBAHHOTO KOMILJIEKCA. TepMOIMHAMUYECKHI acTeKT.

24 KuneTrka 1enHbIX peakiuil (TeoOpeTHIeCcKuii ceMuHap)

25 Kunernka pepMeHTATUBHBIX KATATUTUYECKUX PEAKIIHIA.

26 KoadduimenTsl akTUBHOCTH CUIBHBIX U CJIA0BIX JIEKTPOJIUTOB.

27 O/1C. Pacuer O/]C xMMHUYECKUX LIETIEN C DJIEKTPOJaMH Pa3IMYHOIO THIA

28 Pacuer OJIC XxuMHUECKHUX LENEN € ANEKTPOAAMH Pa3IMYHOIO THUIIA

29 Pacuer O/1C KOHIEHTpAIIMOHHBIX LeNei

30 TepmoMHaMKKa TalbBAHMYECKOTO 3JIeMEeHTa. Pacuer sHTanbluu, SHTPONUU

u sHepruu ['nd6ca peakuuii.




Tabnuuas. JlabopatopHbie 3aHATHS

Ne Tema

n/m 6 cemecTp

1 OmnpeneneHne TEIUIOTHI PaCTBOPESHHMS Cylib(ara Meau

2 Ompenenenue  TEIUIOTBI ~ PEAKIIUM  OKUCJICHUS  IABEJIEBOM  KHUCIIOTHI
TepMaHraHaTOM HaTpUs

3 Onpenenenve JaBieHUs Mapa BOAbl M 3TUJIOBOIO CHUPTAa B 3aBUCHUMOCTH OT
TEeMIIepaTyphl

4 UccnenoBanue paBHOBECHS JBYXKOMIIOHEHTHOM CHCTEMB Tap — pPacTBOP
(3TUIIOBBIN CHMPT - BOJA)

5 HccnenoBanue Kpucramiu3aluyd OWHApHBIX JerkoruiaBkux cucteM NaNOz —
NaNOz, NaNO3; —-KNO3, KNO; — Cd(NO3)2

6 HccnenoBanue paBHOBECHSI B TPEXKOMIIOHEHTHOM CUCTEME (ITHIIOBBIM CHOUPT —
YeThIPEXXJIOPUCTBIN yriaepo - BoAa)

7 N3ydyeHne XuMU4eCKOro paBHOBECHUS PEaKI[MU B3aUMOICHCTBUS XJIOpU/Ia Kele3a
(IIT) ¢ monuaom Kanmusi B pacTBOpe

8 Onpenenenne  MOJIEKYJISIPHOM  MacChl — caxapo3bl M XJIOpUJa  Kalus
KPUOCKOIIMYECKHM.  Pacder  TepMOJAMHAMUYECKHX  CBOWCTB  PAacTBOPOB
HEDIJICKTPOJIUTOB U AJEKTPOIUTOB TIO TAHHBIM KPUOCKOTTMIECKUX H3MEPEHUI

9 N3ydeHne 3aBUCMOCTH TUIOTHOCTH SKUJKOCTH OT TEMIIEpaTyphl

10 OnpeneneHre HMHTETPATBHONW TEIJIOTHI PACTBOPEHHUS COJIM MpU OOpa3OBaHHH
KOHLIEHTPUPOBAHHOTO pacTBOpa

11 Onpenenenue coaepKaHusl KpUCTAIUIM3AIMOHHONW BOIbI B KPUCTAJJIOTHAPATaX

12 Omnpenenenre KOHLEHTPAllMM PAaCTBOPEHHOTO BEIIECTBA 10  IOKA3aTEeNro
MIPEIOMIICHHUS PacTBOpa

13 Onpenenenue TeIIOThl HEUTpaATU3aUU

14 Onpenenenue TEIIOTHl PEaKIUU OKUCICHUS

7 cemecTp

15 N3ydeHne KaTamuTHYECKOTO Pas3NioKEeHUs IEPEKUCH BOJIOPOAA Ta30METPUUECKUM
METO/IOM

16 W3ydyeHnne  ckOpocTH  THAPOJIM3a  YKCYCHOTO  aHTHApPUIA  METOJO0M
AIEKTPOTIPOBOAHOCTH

17 N3ydeHrne KUHETUKHU TOOXUMHYECKUX peakinuii

18 Onpenenenve  MOpsJIKA  PEAKIUU  OKHUCIEHUS  HOJIUI-MOHOB  HOHAMU
TPEXBAJIEHTHOTO JKeJe3a

19 N3ydyeHne CKOpOCTH pEakIMi OMBLICHUS CIIOXHBIX 3(QUPOB B MPUCYTCTBUU
HMOHOB BOZOpOJIa

20 OnpeneneHue  mopsAlKa  PEAKUUMHW  OKHUCICHHS  HOJUJI-MOHOB  HOHaMU
TPEXBAJIEHTHOTO JKeJe3a

21 N3yueHnue cKOpOCTH peakiuu HoIMpOBaHuUs alleTOHA

22 Omnpenenenrue pacTBOPOB AIEKTPOMPOBOJHOCTH PACTBOPOB CIAOBIX U CHIIBHBIX

QJICKTPOJIUTOB B (I)yHKI_[I/II/I OT COCTaBa W TEMIICPATYPbI U PACUCT KOHCTAHTBHI U
CTCIICHU JUCCOIHALUU SJICKTPOJIUTOB




23

Onpenenenne DJIC u pacuer TEpMOAMHAMUYECKUX XapaKTEPUCTHK PEAKLUM B
raJIbBAHHYECKUX dJIeMeHTax (meMeHT SIkoou-/lanmaist)

24 OmpeneneHre  XUMHUYECKOTO  PAaBHOBECHST B  TE€TEPOTCHHBIX  CHCTEMax
(uccnenoBanne KapOOHATOB)

22 Ormpenenenrue pacTBOPOB DJIEKTPOIPOBOJIHOCTH PACTBOPOB CJIAOBIX U CHIIBHBIX
AIIEKTPOJUTOB B (DYHKIIMK OT COCTaBa M TEMIEPATypbl M pacdeT KOHCTAHTHI W
CTENEHU TUCCOLUALIUU 3JIEKTPOJIUTOB

23 Onpenenenne DJIC u pacuer TEpMOAMHAMUYECKUX XapaKTEPUCTHK PEAKLUM B
raJlbBAaHMYECKUX 3JIeMeHTax (1eMeHT SAxoOu-Jlannais)

24 OmpeneneHre  XUMHUYECKOTO  PAaBHOBECHST B  TETEPOTCHHBIX  CHCTEMax
(uccnenoBanue KapOOHATOB)

25 N3yuenne cKOpoCTH MHBEPCUHU TPOCTHUKOBOIO caxapa

26 N3yueHne CKOPOCTH pEaKIMU pa3IoKEHUS MOUYEBHHBI B BOJHBIX PACTBOPAX
METO/I0M 3JIEKTPOIIPOBOJHOCTH

27 Karanutrueckas nermaparanusi 3TUIOBOTO CIIAPTA

28 N3yuenne KNHETUKN PAaCTBOPEHUS MAJIOPACTBOPUMBIX BELIECTB

29 N3ydeHune ckopocTH MyTapOTalMK TJIFOKO3bI

30 N3ydeHne  KMHETUMKM  pEaKluud  THApATalldd  YKCYCHOTO  aHTHJApHUja
KOJIOPUMETPUUYECKUM METOJIOM

31 N3yueHne KWUHETUKH DIIEKTPOXMUMHYECKUX PpEaKIUi (IJIEKTPOJU3 pacTBOpa

cynedara meau (I1)). HukenupoBanue npeameToB

Tabmuma 6. CaMOCTOSATENBHOE U3YyUEHUE PA3/ICIIOB IUCIIUTLIAHBI

pa3nena

Ne

BOIIpOCBI, BbBIHOCHMMBbBIC HA CAMOCTOATEC/ILHOC U3YUCHUE

6 cemecTp

1.

Teopema O COOTBETCTBEHHBIX COCTOSHHSIX. BupHalbHbIE YpaBHEHUS
COCTOSIHUSL.

3aBUCHUMOCTh TEIUIOEMKOCTH OT TeMIIepaTypbl U pacyeThl TEIUIOBBIX
abdektoB peakiuil. TaOmuibl CTaHAAPTHBIX TEPMOIMHAMHYECKUX
BEJIMYMH U UX UCMOJIb30BAHUE B TEPMOJUHAMUYECKUX pacyeTax.

HekommnencupoBannasi tersora Kmaysmyca u paborta, moTepsHHas B
HeoOpaTHMOM Ipo1ieCCe. O0ocHOBaHHE BTOPOTO Hayasa
TEPMOIMHAMUKH.

CooTHomieHUss MakcBeila M HMX HCHOJL30BAaHHME JJISI  BBIBOJIA
Pa3IUYHBIX TEPMOJAMHAMHUUYECKUX COOTHOIIECHUH. YpaBHenue ['nb06ca -
TI'ensMronnla.

Meron nerydectu. PaznuuHble METOABI BBIYKCICHHUS JIETYYECTH U3




OIIBITHBIX JaHHBIX.

CrangapTHbIE COCTOSIHUS IIPU ONPEIEIIEHUN XUMUYECKUX IOTEHIIMAJIOB
KOMIIOHEHT B KHJIKMX M TBepAblX pacTBopax. CummerpuuHas u
HECHUMMETPHUYHAsL CUCTEMBI OTCUETA.

BriBoj ycnoBusi MemOpaHHOTo paBHOBecusi. KouraruBHble cBOMCTBa
pacTtBopoB. I3MeHeHHME TeMIlepaTypbl 3aTBEPACBAHUS Pa3IUYHBIX
pacTBOpPOB

. PaBHOBECHBIE cOCTaBBI Mapa M KUAKOCTH. PazmmuHble BUABI (a30BhIX
muarpamMm:  p-X (T=const), T-x (p=const).

JlmarpaMmbl COCTOSTHUS (TUTABKOCTH) JBYXKOMITOHEHTHBIX CHCTEM H MX
aHalM3 Ha OCHOBe mpaBmia (a3. PaccianBaHne B JBYXKOMIIOHEHTHBIX
cucTemMax.

TpexxomnoHeHTHbIE cuctemsl. TpeyronbHuk ['nbdo6ca.

[TpuBenenubIe TEpMOAUHAMUYECKHE TTOTEHITHATBI. COBPEMEHHBIE METO IbI
pacyera paBHOBECHBIX COCTABOB.

Ancopbuus 13 pacTBOpoB U TazoBoi (asel. M3oTepmbl U M300apbl
aICOpOITHH.

[HonmumonekynsipHast ancopOuus, ee MpUOIMKEHHOE OMUCAHHUE METOJ0M
bpynayspa - Owmera - Temnepa (bOT). BwiBom ypaBuenuss BOT.
Ucnonb3oBanue ypaBHenus bOT mig  onpeneneHus: MOBEPXHOCTH
aJICOpOEHTOB.

[TnmoTHOCTE BeposiTHOCTH ((PYHKIUS paclpeiesieHHs) U €€ CBOICTBA.
MukpokaHoHHYeCKHi aHcaMOJb. KaHOHMYeCcKuit aHCaMOJIb.
BpamarenpHas cymMma 1O COCTOSIHUSIM JJISl KECTKOTO pOTaTopa.
Cocrapnstomue A1 BHYTPEHHEH SHEpruu, TEIIOEMKOCTH, SHTPOIHH,
00yCIIOBJICHHbIE BpalllaTelbHbIM JBIXKEHUEM. OpTo- U MapaBoJOpoa U
UX TepMOJAMHAMUYECKHE CBOiicTBa. BHyTpeHHee BpaiieHue U
3aTOPMOXKEHHOE BpallleHuE.

Meton sideeKk B CTAaTUCTUYECKOW TEpMOJIMHAMHKE >KUAKOCTEH. Pacuer
SHTPOIHUU CMEIICHUS B paMKax PelIeTOYHON MOJien pacTBopa. Teopuu
TEIJIOEMKOCTH DHHINTelHHA U JleOas.

Toueunsie  nmeeKThl  KPUCTAUIMYECKHUX  pemieTok.  BakaHcuwm.
Mexioy3enbHble 4acTullbl. PaBHOBECHbIE M HEPAaBHOBECHBIEC JIE(EKTHI
pemieTok. MeTo HanOOJNBIIETO CIaraéMoro MpH BBIYUCIEHUU CYMMBI
10 COCTOSIHUSIM Ul KPUCTA/UIOB C PA3JIMYHBIMA BUIAMU TOYEYHBIX
neQeKTOB. Hecrexnomerpuueckue COEIMHEHUST 51 1704
TEPMOJIMHAMUYECKOE OINKMCAHUE.

7 cemecTp

OGpaTI/IMLIe pCaknuu MnepBOro mnopsaka. OHpCI[CJ'ICHI/IC DJICMCHTAPHBIX
KOHCTAaHT us3 OIIBITHBIX JaHHBIX. HapannenLHLIe pCaKkIuu.
IlocnegoBaTenbHBIE PCaKIM1 Ha NMpUMEPC IBYX HCO6paTI/IMBIX peaKLII/Iﬁ




IIEPBOTO MOPSJIKA.

[Mpunnmn kBa3WCTaMOHApHOCTH bojeHmTeliHa ©  00MacTh  €ro
npuMeHuMocTu. KBazupaBHoBecue. YpaBHeHne Muxasnuca - MeHTaH.
[IpumeHeHne MeToga CTalMOHAPHOCTH JUIsl COCTABICHUS! KUHETUYECKUX
YpaBHEHUI HEPa3BETBIEHHBIX LIEMHBIX PEAKIMI HAa MpUMEpPEe TEMHOBOTO
obpa3oBanus HBr.

[TonyoctpoB BocmiameHenus. llepuoa wuHAyKIuU. 3aBUCHUMOCTH
CKOPOCTH pEaKIMU Ha HIKHEM Ipefelie BOCIUIAMEHEHUs OT JAUaMeTpa
cocyla M INpUpOJbl ero MnoBepxHOCcTH. llpumenenue wmerona
KBa3UCTAI[MOHAPHBIX KOHILIEHTpAalMM JUIsi ONMCAHMUSI MpPeAeTIbHBIX
SIBJICHUH B OKPECTHOCTSIX IEPBOTO U BTOPOTO MPEAETIOB BOCIIIIAMEHEHHUSI
Konebarenbusle peakuuu. Cxema Jlortka-Bonbreppa. daszoBslit
MOpTpeT.  YCTOMYMBOCTH  CTAIMOHAPHOTO  COCTOSIHUA.  ToYKH
oudypkaruu. Peakmus benoycosa - XKabotunckoro.

3aBUCUMOCTh ~ KOHCTAHTBl ~CKOPOCTH XUMHUYECKOW peakluu OT
TeMIlepaTypbl. YpaBHeHue AppeHnyca. OnbITHas SHEPTHUs aKTHBALUH.

10.

Tpumonekymnsipaple peakuuu. [IpuMeHEHHE TEOPHUH AKTHUBHUPOBAHHOTO
KOMIUIEKCA JUIsl OMHMCAHHS TPUMOJEKYISAPHBIX PEAKIUNA C y4acTHEeM
OKHCH a30Ta. Teopus coyaapeHHil B IPUMEHEHUHU K TPUMOJIEKYISIPHBIM
peaknusaM. ComocTaBiaeHUE PE3yIbTATOB 00CHX TEOPHIA.

Peakmun B pactBopax. "Kmerounsiii addext". YpaBuenne bpencrena-
breppyma. YpaBuenue CMOIyXOBCKOTO.

Omnpenenenre KUHETUYECKUX IMOCTOSIHHBIX (POTOXUMHUYECKHX pPEaKIMi
METOJIOM CTallMOHapHBIX KoHIeHTpauuil. Cxema Iltepna-donmepa.

1.

Onpenenenue katanusa. O0mMe NpuHIUIBEL KaTtanu3a. Ponb katanusa B
XxUMUU. OCHOBHBIE TIPOMBIILJICHHBIE KaTaIUTHYECKUE IPOLIECCHI.
[IpuMeprl MEXaHN3MOB KaTAIMTUYECKUX IIPOLIECCOB.

HeonnoponHocts MMOBEPXHOCTHU KaTaJn3aTopoB. Kuneruka
reTepPOreHHO-KaTaTUTHUYECKUX peakuuit c TG y3HOHHBIMU
orpanuueHusiMu. Buemnas auddysus (METOn  PpaBHOAOCTYIHOM
noBepxHocTH). KuHeTHKa KaTalUTUYECKUX pPEaKIMii BO BHYTpPEHHEH
muddy3noHHon obnactu. Penenne KMHETHYECKON 3aaun 3eJIb0BHYA-
Tune mis HeoOpaTuMoi peakuuu TepBoro mnopsaka. dakrop Twire u
mupdy3HOHHOE TOPMOXKEHUE. DHEpPrusi aKTHBAIMM KaTaJTUTHYECKON
peakiuu B KHHETUYECKOW U BHYTpeHHeH nuddy3noHHON 00IacTH.
Mertambl  Kak Karanu3aTopsl. Teopus MynbTUILUIETOB banaHauHa.
[IpyHIMIT TEOMETPUYECKOTO0 M  DHEPreTHYECKOTO  COOTBETCTBUS.
O6nacTp  TpPUMEHEHHs]  TEOPHUH  MYJIbTUIIETOB.  HaHeceHHbIe
Kkatanu3aTopbl. Teopust akTuBHBIX aHcamOieit KoGo3esa.

12.

PazButue mpeacraBieHU O CTpOeHHMH pacTBOPOB 3ueKTpoiauToB (T.
I'potryc, M. ®@apaneii, C. Appennyc, 1.A. KaGnykoB).

@usnueckue ocHoBbl Teopuu Jlebas - Trokkens - Onzarepa;
aneKTpoopeTHUecKuil U peraakcaunoHHbIi 3¢ dekTrl; 3pdexTs Buna u




Jlebast - PanbkeHrareHa. 3aBHCHUMOCTh IOJABMXKHOCTH HMOHOB OT HX
NPUPOABI, OT IIPUPOABI  PACTBOPUTENSA, OT TEMIIEparypbl H
KOHIICHTPALIUU pacTBOpa. MexaHu3M 3JIEKTPONPOBOJHOCTH BOJHBIX
pacTBOPOB KHUCIIOT U LIETOYEH.

13. [ToHsATHS TOBEPXHOCTHOTO, BHEIIHETO M BHYTPEHHETO IOTCHIIMAJIOB;
pa3HocTy noteHuuanos ['abBanu u BosbTa.

Onpenenenne Kod(h(GUIIMEHTOB AaKTUBHOCTH W YHCEN IIepeHoca Ha
ocHoBe u3Mepenuit DJ1C.

14. ANCOpOLIMOHHBIM METOJ HM3y4eHHUS JABOMHOTO 3JEKTPUUYECKOTO CIIOS.
MoienpHbIE€ IPEACTABIEHUS O CTPYKTYpe IBOMHOTO cios. Teopus ['ym -
Yanmena - I'paMa; CXOICTBO W pa3inyvs 3TOM TEOPUH C TEOpPUEH
noHHo atmocdeps! [edas - ['tokkens.

15. 3aBUCUMOCTb CKOPOCTH CTaJUU pa3psiga OT CTPOCHHS JBOWHOTO CJIOS HA
npuMepe AJNIEKTPOBOCCTAHOBIICHUS HMOHOB THAPOKCOHUS u
nepokcuaucyiabdara Ha PpTyTHOM HyekTpone. Dusmdeckuid CcMbICT
OHCPIUH aKTUBAIIMU B YCIIOBUAX 3aMCIAJICHHOTO paspsdaa. COprDKeHHI)Ie
peaKkuMu B JJIEKTPOXHUMHYECKON TEOPUH KOPpPO3UU. METOIbl 3aliuThl
MCTAJUIOB OT KOPPO3HH. XuMHYeCcKre HCTOYHUKH TOKa, UX BUAbI U

OCHOBHBIC XapaKTCPUCTHUKHU.

5. OueHoYHbIe MaTePUAJIBI ISl TEKYLIET0 U PY0e:KHOT0 KOHTPOJIst
yCIeBaeMOCTH U MPOMEKYTOYHOM aTTecTallun

KoHeyHbIMU pe3yibTaTaMH OCBOCHHS MPOTPAMMBI JUCIHIUIMHBI SBISIOTCS CHOPMHUPOBAHHBIC
KOTHUTHBHBIC  JICCKPHIITOPBI  «3HATh», «YMEThb», «BIAJETh», pACIUCAHHBIC IO OTACIbHBIM
KoMITeTeHITUsIM. POpMUPOBAaHUE 3TUX JACCKPUIITOPOB MPOUCXOJUT B TEUCHHE BCETO CEMECTpa 10 dTaram
B paMKax pa3jMYHOTO BUA 3aHATHHA U CAMOCTOSTSILHOM paOOTHI.

B Xxone wu3ydeHHs AMCHUILIMHBI TMPEAYCMATPUBAIOTCS MEKYWiil, pyOexscHblii KOHMpOib U
NPOMENCYMOUHASA AMMeCmayusl.

5.1 Ouenounvie mamepuavt 011 MmeKyuezo KOHMPOJiA.

Llenv mexywezco Kowmponss — OILGHKAa pe3ylbTaToB pabOThl B ceMecTpe u olecreyeHue
CBOCBPEMCHHOM 00pPaTHOW CBSI3H, VI KOPPEKIIMHA 00yUCHHSI, aKTUBU3AIIUU CAMOCTOSITEIILHON paboThI
oOyuatomerocs. OOBEKTOM TEKYIIETO KOHTPOJSI SBIAIOTCS KOHKPETU3UPOBAHHBIE PE3yIbTaThl
oOyueHnus (yueOHbIE JOCTUXKEHUS) 10 AUCHUTIIMHE

Texywyuit KoHmpo/b YCTIEBaEMOCTH 00€CIeYMBACT OIEHHUBAHUE XOJa OCBOCHUS IWCIUTUIMHBI
«Dusnueckas XUMUS» U BKIIOYAET: OTBEThl HA TEOPETUYECKUE BOMPOCHl HA MPAKTHMUYECKOM 3aHATHUH,
pellleHre MPaKTHUYeCKUX 3a/ad U BBIMOJIHEHHE JIa0OpaTOPHBIX padOT, CaMOCTOSITEIbHOE BBIIIOJHEHUE
WHIUBUAYAIbHBIX JOMAIIHUX 3aJaHuil (HampuMep, pelieHue 3a1ady) ¢ OT4YeTOM (3alluToi) B
yCTAaHOBIIEHHBIN CpoK. OlleHKa KadyecTBa MOATOTOBKM Ha OCHOBAaHUU BBHITIOJHEHHBIX 3aJaHUN BEAETCS
npenojaBaTesneM (C 0OCYXJACHHEM pe3yabTaToB), OaJIbl HAYHCISAIOTCS B 3aBUCUMOCTH OT CIIOKHOCTH
3aaHus

5.1.1. Bonpochl mo TeMaM JUCHUUIVIMHBI «DU3uUYecKasi XMMHS» (KOHTPOJHpYeMble
komnerennuu (OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK —4.1; OIIK-5.3)



6 cemecTp
Tema 1. OcHOBBI XUMHYECKOIl TePMOJIMHAMUKH.
OCHOBHBIE TIOHATHS U ONIPENICIICHUS] TEPMOJINHAMHUKH
VYpaBHEHHE COCTOSHUS UAEATBHOTO ra3a
YpaBHEHHE COCTOSHUS PEATILHOTO ra3a
BuyTpeHnHsis sHeprus, Temiora, padbora
IIepBblit 3aKOH TEPMOJMHAMUKH
3axoH ['ecca u ero ciencrBus

AT Ao e

TemnoeMKoCTb, TEIIOBOM 3(h(PEKT peakuu U UX 3aBUCUMOCTb OT TEMIIEPaTypbl

Tema 2. Bropoii 3aK0H TepMOAMHAMMKH.

1. DHTponus. YpaBHEHHE BTOPOT0 Hayajaa TEPMOJUHAMMKY 7151 OOpaTUMBIX U HEOOPAaTUMBIX

IIPOLIECCOB

2. DHTponus KaK QyHKIMS cocTosiHUS. VI3MEeHeHre SHTPONIUU ITPH pa3IMYHbIX IpoIeccax

3. ®ynnameHTanbHble ypaBHeHus ['n06ca

4. YpaBuenue ['n66ca-/{rorema

5. TepmoanHaMuyeckue noTeHuanbl. Y pasHenue ['nd6ca-I'enbmrosnbia

6. Xumunyeckuil noreHuan. CrocoObl BEIUUCICHHS] XMMHUECKOTO MOTEHIIMaIa

7. MeTon JIETYy4eCTH U aKTUBHOCTH
Tema 3. PacTBOpbI

1. WneanbHble npenenbHO pa30aBiICHHbIE U HEUEATbHbBIE PACTBOPEI
3akoH Payns. 3akon ['enpu
XUMUYECKUH MOTEHIINAT KOMIIOHEHTOB B PacTBOpE
Meroa aktuBHOCTH. KOS pHULIMEHT aKTUBHOCTU M METO/IbI UX OINIPEIEIICHUS
DyHKIHA CMELIEHUS Ul MCANbHBIX U HEUACATIbHBIX PACTBOPOB
[TapumanpHble MOJIBHBIE BEJIMYUHBI U UX ONIPEACTICHUS

AN

Tema 4. ®@a30Bble paBHOBeCHS

[Tonsitust ¢azel koMmnoHeHTa. CreneHu cBOOO/IbI

BriBoj ycnoBuii (ha30Boro paBHOBECHUS

[IpaBuno ¢a3 ['m60ca u ero BEIBOJ

®da3oBbIe paBHOBECHS B OJJTHOKOMIIOHEHTHBIX cucTeMax. Y paBHeHue Knaysuyca-Knaiinepona
Jlnarpamma cocTOSIHUS BOJbL, cepbl, hocdopa, yriaeposa.

®da30BbI€ MIEPEXO/IBI IEPBOTO U BTOPOTO POJA.

®da30BbIe paBHOBECHS B IBYXKOMIIOHEHTHBIX CHCTEMAaX

X NNk WD

KomuratusHble CBOMCTBA pacTBOPOB

9. Tepmoaunamuueckuii BbIBOJ 3akoHOB ['n606ca-KanoBanoa

10. lnarpaMmbl COCTOSTHUSI TPEXKOMIIOHEHTHOU cucteMbl. TpeyronbHuk ['n6oca
Tema S. XumMnuyeckue paBHOBecHd

BsiBOA yCci10BHI XMMUYECKOTO paBHOBECHs. XUMHUUYECKas IIEPEMEHHAs
N3otepma Baut —Todda

N3menenue sHeprun 'n66ca u suepruu I'enbMronblia npu XUMHUYECKONW peakLuu
XUMHUYECKOE CPOJICTBO

3aKoH JIEHCTBUS Macc

XHUMHUYECKUE PABHOBECHS B paCTBOPax

I'eTeporeHHbple XUMHUYECKUE PABHOBECHS

O Nk W=

3aBHCHMOCTh KOHCTAHT paBHOBECHUSA OT TEMIICPATYPLI U JABJICHUSA



9. Tperuit 3akon TepmoauHamuku. [loctynat [1nanka

Tema 6. AxcopOuOHHBIC PABHOBECHS
OOm1ast xapakTepuCTHUKA aZCOPOIIMOHHBIX ITPOLIECCOB
Buner ancopOrmit
Jlokanu3oBaHHAs M HEJOKAIM30BaHHAS aCOPOIHN
MOHOMOJEKYIISIPHBIE U MOTUMOJIEKYIISIPHBIE aICOPOLIUU
AncopOuust U3 pacCTBOPOB ¥ Fa30B
N3oTepmbl 1 m300apsl agcopOmuu
VYpaBHenue Jlenrmiopa u ypaBHeHue [ enpu

e i

[MomumonexynsipHas aacop6iusi. Beison ypaBuenus bOT

Tema 7. OcHOBHBbIE NOHATHA M MOCTYJIATHI CTATUCTHYECKON TePpMOAUHAMUKH
MexaHnyeckoe OnmucaHle MOJIEKYIISIPHON CUCTEMBbI

@yHkuus pacupenenenus Makcsemna-bonbsnmana

OcHOBHBIE TIOCTYIAThl CTATUCTUYECKON TEPMOIUMHAMUKI

b=

@OyHKIMS pacHpe/iesieHus: B KAHOHMYECKOM aHcamOiie

Tema 8. O0uue cOOTHOMIEHUSA MEXKAY CTATUCTHYECKMMH U TEPMOAMHAMUYECKUMH
pyakuusamu. CTaTucTuyeckas TEPMOAUNHAMHUKA HIEATbHBIX H PeajibHbIX CHCTEM.
1. MonekynsipHas cyMMa 10 COCTOSIHHSIM M CYMMa 10 COCTOSTHUSIM MaKPOCKOTTHYECKON CUCTEMBI
2. CymMa Mo COCTOSIHUSIM ISl )KECTKOTO poTaTopa
3.KonebarenpHast cymMmma 1Mo COCTOSTHUSIM JIJIs1 TApMOHUYECKOTO OCIIMILISTOpa
4.Cratuctrueckas TEpMOJUHAMUKA HJI€ATbHBIX CUCTEM
5 Cratuctruueckasi TepMOJIMHAMUKA PEAIbHBIX CUCTEM

7 cemecTp
Tema 9. ®opManbHAsA KHHETHKA
OCHOBHBIE IOHATHS U ONPEIEIICHHUS] XUMHYECKON KUHETUKU
Kunernueckuii 3aKk0H NEUCTBUSI Macc
[Topsnok peakiuu U METOIbl UX OIPEEICHUs
Kunernueckue 3aKOHOMEPHOCTH HYJIEBOIO, IEPBOTO U BTOPOTO MOPSIAKA
HeobpaTtumbie peakuuu n-ro nopsiaka
Kunernueckue 3aKOHOMEPHOCTH MOCIEA0BATENbHBIX PEAKIIUU
Kunernueckue 3aKOHOMEPHOCTH NapAJIEIbHBIX PEAKIUN

S N

KuneTtnueckue 3aKkOHOMEPHOCTH 0OpaTUMBIX peaKIHii

9. IlpuHuMI KBa3ucTalMOHApPHOCTH bonenmreiina

10. Ilpuniun kBa3upaBHOBecHs . Y paBHeHHe Muxaenecss MeHTOHa

11. Ilennsle peakuyu. Pa3imyHble METOABI pacueTa HEPA3BETBIEHHBIX LIEMTHBIX PEAKIIUM

12. Pa3BeTBIICHHBIE LIETIHBIE pEAKLIIUN

13. Peakuus B noToke. PEKTOPBI HA€aIbHOTO BHITECHEHUS U UACATBHOTO CMELIECHUS

14. 3aBUCUMOCTb KOHCTaHTBI CKOPOCTH XUMHUUYECKOHN PEAKIIUHU OT TEMIEPATYPHL. Y pPaBHEHHE
Appennyca

Tema 10. Teopusi XuMHYECKONH KHHETHKH

1. IloBepxHOCTh MOTEHLMATBHOM HEPrun. ITyTh peakiumn

2. Teopus akTUBHBIX cTOIKHOBeHUH. PopMmyna Tpayna-JIptonca ctepuyeckuii MHOXKHUTEID

3. Teopus akTMBUPOBAHHOTO KOMILJIEKCa. TpaHCMHCCHOHHBIN K03 duiiueHT

4. Teopus akTUBHUPOBAHHOTO KOMIUIEKCA B IPUMEHEHUH K MOHOMOJIEKYJISIPHBIM PEAKLIHUAM



hd

Teopust akTUBHBIX CTOJIKHOBEHHH B IPUMEHEHUH K MOHOMOJIEKYJISIPHBIM peakuusM. Cxema
JInunnemana

6. Teopust akTHBUPOBAHHOTO KOMILJIEKCA B PUMEHEHHH K OMMOJIEKYJISIPHBIM PEaKIHsIM.

7. Teopusi akTUBHBIX CTOJIKHOBEHHH B IPUMEHEHUH K OUMOJICKYIISIPHBIM PEAKIIUAM

8. IlpuMeHeHue TeoprM aKTUBUPOBAHHOIO KOMILIEKCA JUIsl ONMCAHUS TPUMOJIEKYJIIPHBIX pEeaKIMi
9. Teopus akTUBHBIX CTOJIKHOBEHHM B IPUMEHEHUU K TPUMOJIEKYIISIPHBIM pPEaKLUIM

10. Teopust HOTOXMMHUECKUX TPOIIECCOB

11. KBaHTOBBII1 BBIXO]I, 3aKOH ()OTOXUMHUYECKOH SKBHBAJICHTHOCTH DHHINTEHHA, 3aKoH JlamOepTa-
bepa

Tema 11. Karaiaus
1. Omnpenenenue u oO1IMe NPUHIMIIBI KaTaln3a
I'omoreHHBIN KaTaan3, KHCIOTHO-OCHOBHBIN KaTallu3.
Kunernka 1 MexaHHU3M peakluy CHeU(PUUIHOTO KUCIOTHO-OCHOBHOIO KaTaau3a
Kunernka u Mexanu3m peakiiuu oOIero u KMCJIOTHOTO KaTanu3a. Y paBHenue bpencrena
['eTeporennslil katanus. Pa3nnuHble pexXUMBI IPOTEKAHNS PEAKIIVH.
Kuneruka Jlermropa- XuHnienbByaa A peakliii Ha OJTHOPOJHOM MOBEPXHOCTH KaTalIM3aTopa.
Kunernka reTeporeHHbIX XUMHUYECKUX peakiuil ¢ quddy3noHHBIMU OTpaHUYEHUSIMHU.

Nk

DHeprusi akTUBAIIUU KaTaTUTUHICCKON PEaKIIMy B KHHETHYECKOW 1 BHYTpeHHEH au(dy3noHHON
obnactu

9. Teopus mynprumneToB bananauna

10. Teopus aktuBHBIX aHcamOIelr Kobosera

Tema 12. PaBHOBeCHbIC M HEPABHOBECHbIE SIBJIEHUS B PACTBOPAX 3JIEKTPOJIUTOB

Pa3BuTus npeacraBieHus 0 CTPOCHUN PACTBOPOB AEKTPOJIUTOB

Pacuér sHepruu conpBaTaliii HOHOB B paMKax Mojenu bopHa

Non-nunonbHOE B3aUMOICHCTBUE KaK OCHOBHOE YCIIOBUE YCTOMUMBOCTH PACTBOPOB DIEKTPOIUTA
TepMoanHaMuueckoe onucaHnue HOH-MOHHOTO B3aUMO/ICHCTBUS

Ocwupbie ponymenns Teopun Jebas-Xrokemns. [ToteHman noHHOH aTMochepbl

AR AN

VYpaBHeHus Ui KO3pPULIHEHTa aKTUBHOCTH B IIEPBOM, BTOPOM U TPEThEM MPUOIIMKEHUU TEOPUU

Jebas-Xrokems

7. HepaBHOBecHBIE SIBJICHUS B TEOPHH PaCTBOPOB 31eKTPoJaUTOB. [loToku auddysuu, Murpanuu u
KOHBEKLIUU

8. Juddy3nonuslii moTeHnnan

9. VYnenpHas U SKBUBAJECHTHAsI AJIEKTPOIPOBOIHOCTH

10. YUncna nepeHoca U METOJIbl UX ONPENIeIICHUS

11. ®usnueckue ocHoBbl Teopuu Jlebas- Xrokemna-OH3arepa

12. D¢ dexts Bunna u lebas-PanbkeHrareHa

13. MexaHu3M 3JIeKTPOIIPOBOIHOCTH B BOJHBIX pacCTBOpaXxX KUCIOT U IIeNoYeit

Tema 13. TepmoauHaMHKa 3JIEKTPOXHMHYECKHX IEMei.

1. YcroBue 3eKTpOXUMHUECKOTO paBHOBECHsI Ha TpaHUIaX pasjiena a3 1 IeKTPOXUMHYECKHX

Lenen

Cas3b D/1C co cBoOoHOM sHeprueit ['m06ca. Ypasuenue Hepucra u I'nb6ca-I'ensmronbua

[ToBepXHOCTHBII, BHEIIHUI U BHYTPEHHHE NOTEHIMANbI. ['albBaHU U BOJIbTA MTOTEHIMAI

DNEeKTPOIHBINA MOTEHIUAI

nkhwh

Knaccugukanus 31eKTpo10B 31EKTPOXUMHUYECKHUX IeTIel



6. Omnpenenenne K03hPUIIMEHTOB aAKTHBHOCTEH M YUCEI IepeHoca Ha OCHOBe u3MepeHuii 3J1C
Tema 14. CTpoeHue 3apsizKeHHBIX TPAHUL pa3esa

JIBOMHOM 3IIEKTPUYECKUN CII0N

DNeKTpOoKaANMWIISIpHbIC ABJICHUs. Y paBHeHue Jlunnvena

EMKOCTB IBOMHOTO 3JIEKTPUYECKOTO CIIOSI.

AACOpOIMOHHBIA METOT M3yYEeHUS ABOWHOTO AIIEKTPUYECKOTO CIIOS

RAE A e

MogenbHble PEACTABIEHUS IO CTPYKTYype ABOMHOTO cnos. Teopus ['yn-Hannmana-I'pemma
Tema 15. DiekTpOXMMHYECKAasA KMHETHKA

CKOpOCTb JIEKTPOXUMHUYECKOTO Ipoliecca

MexaHu3mbl Macca nepeHoca: 1udGys3usi, MUTpanus 1 KOHBEKIUS

Tpu ocHOBHBIX ypaBHEHUS AUPPY3MOHHON KHHETUKH

3aBUCUMOCTb TOKa U MOTEHIINAJIA B YCIIOBUAX MEJUIEHHON cTallMoHapHOH nuddy3un
Teopus 3amesieHHOTO paspsaa

[InoTHOCTH TOKA OOMEHA

bezaktuBannoHHbIi 1 0e30apbepHbIil pa3psy

e

3aBUCUMOCTb CKOPOCTH CTaJMi mepeHoca 3apsijia OT CTPOCHUMN ABOMHOTO CIIOS
9. ConpsKeHHBIE PEAKIIUN B AIEKTPOXUMHUUYECKOW TEOPUHA KOPPO3UU

10. MeToapl 3alIUTH METAIIJIOB OT KOPPO3UHU

11. XumMu4eckue HCTOYHHUKHU TOKa

Kpurepun ¢popmupoBanusi oieHOK (OlleHUBAHHUSA) YCTHOTO OIIPOCa

VYCTHBIM Ompoc sBISETCd OAHMM M3 OCHOBHBIX CIIOCOOOB yuéTa 3HaHMM OOydarowerocst o
mcuuiuinHe «@usnueckas Xumus». Pa3BEpHYTHIM OTBET CTyIEHTa JOJDKEH IPEeACTaBIATh COOOM
CBSI3HOE€, JIOTMYECKHM I0CJIeZ0BATEIbHOE COOOLICHWE Ha 3a/JlaHHYI0 TEeMy, IIOKa3blBaTb €ro yMEHHE
IIPUMEHSATH ONPEACTICHHUS.

B pesynomame ycmnozo onpoca 3nanus, 00yuaruiezoca 04eHueaiomca no cieodyoueil wkaue:

4 6anna, craBuTCA, €Cld 00yUYaIOLUICS:

1) mnosHO M3MaraeT U3y4eHHbIH MaTepua, AaéT NpaBUIbLHOE OIpeesIeHHOe (PU3UKO-
XUMUYECKUX MMOHATHH;

2) oOHapyXuBaeT IOHMMAaHUE MaTepHasa, MOXeT 000CHOBATb CBOU CY)KJICHHsI, IPUMEHUTD
3HaHUS Ha NPAKTUKE, IPUBECTU HEOOXOUMbIE IPUMEPBI HE TOJIBKO MO YYEOHUKY, HO U
CaMOCTOSITEJIbHO COCTABJICHHBIE;

3) wum3naraeT MaTepuall HOCIE0BATENBHO U MPABUIIBHO C TOUKH 3pEHHSI HOPM JINTEpaTypHOTO
SA3BIKA.

Om 2 00 3 b6annoe, cTaButCs, eciy oOyqaronuiicst 1aéT OTBET, YA0BIETBOPSIOLINM TeM ke TpeOOBaHUsM,
qTo ¥ JuIa 6ayuia «1», Ho fomyckaet 1-2 ommOKu, KOTOpbIE CaM )K€ UCTIpaBJIsIeT, U 1-2 HenouéTa B
MOCIIEIOBATEILHOCTH U SI3BIKOBOM O(OPMIICHHH U3J1araeéMoro.

Om 1 00 2 bannoe, craButcs, eciu oOyJaromuiicss 0OHapyXKMBaeT 3HaHUE U IOHUMaHue

OCHOBHBIX MOJIOKEHUN JAaHHOU TEMBbI, HO:
1) wu3naraer Marepuan HEMOJIHO U JOMYCKAeT HETOUYHOCTH B OTIPEACICHUN TIOHATHIA;



2) He yMeeT JOCTaTOYHO ITyOOKO U J0Ka3aTelIbHO 000CHOBATh CBOM CYXKJICHHS U MIPUBECTH
CBOM MPUMEPHI;
3) wu3maraeT Matepuall HEMOCIeA0BATEIBHO U IOTYCKACT OMTUOKHU B SI3bIKOBOM O(OPMIICHUH
M3JIaraeMoro.
0 6annoe, craBuTCs, eciu 0OydJaromuiics oOHAPYKUBACT HE3HAHHUE OOJIBIICH YacTh
COOTBETCTBYIOIIETO pa3zieia H3ydaeMoro MaTepuaia, TOMyCcKaeT OMNOKH B (POPMYIIUPOBKE.
bainet «4 », «3», «2» MOTYT CTaBUTHCSI HE TOJIBLKO 3a €IMHOBPEMEHHBIN OTBET, HO U 32
paccpe0TOYCHHBII BO BPEMEHH, T.€. 32 CYMMY OTBETOB, JAHHBIX CTYJICHTOM Ha POTSHKCHUU 3aHATHS

5.1.2. OueHO4YHbIC MATEPHUAJIBI /ISl J1A00PATOPHBIX PadoT 00y4arouIerocs
(munoevte 3adanusn)( konmpoaupyemote komnemenyuu (OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK —4.1; OIIK-5.3)

1. HHrerpanbHas u quddepeHnnaibaas TEMI0oTa paCTBOPSHUS, TEIJIOTAa XUMUYECKON PEeakInu

2. 3axoH Payns u 'enpu. 3aBUCHMOCTD JTaBJI€HMSI HACBIILIEHHOTO Mapa HaJl )KUJIKOHM (a3oil oT
TEMIEPATYPHI.

3. TepmoanHaMuka KUJIKUX JIETy4ux cMeced. 3akoHbl KaHnoBanoBa

4. Jluarpamma COCTOSIHUSI IBYXKOMITOHEHTHBIX CUCTEM C IBTEKTHKOM, KOHTYPEHTHO U HHKOTYPEHTHO
TJIABSIIUNACS XUMUYECKUMH COCTMHEHUSIMHU, HEOTPAHUYETO PACTBOPUMBIMH B JKHIKOM M TBEPAOU
dbaze.

5. JluarpaMma cOCTOSIHUSI TPEXKOMIIOHEHTHBIXU BOJIHBIX M 0€3BOJIHBIX COJIEBBIX CHCTEM

6. XuUMHYECKHE paBHOBECHA. Y paBHEHHE N30TepMbl U n300apsl. [Ipuniun Jle-Illarense-bpayna

7. KonnexkoTuBHBIE CBOMCTBA PACTBOPOB.

7 cemectp

—

Kunernyeckue 3akOHOMEPHOCTH TOMOT€HHOTO KUCIIOTHO-OCHOBHOTO KaTaiu3a.
HepaBHoBecHbIe Mpo1IecChl B paCTBOPAX IEKTPOIUTOB. DIEKTPOIPOBOJHOCTh, METOIbI
n3mepenus. Konnykromerpus

Kunernyeckue 3aKOHOMEPHOCTH T'€TEPOTEHHBIX peaKnuit

MeTo1bl OnIpeieNieHrs MOPSIKOB PEAKIINH

Kunernyeckue 3akOHOMEPHOCTH 0OpPaTUMBIX peaKIuil

AHOMaIbHas JIEKTPOIPOBOIHOCTh PACTBOPOB KUCIIOT U IIEJI0YEH

Meton 3/1C ans onpeneneHus: TEPMOAMHAMUYECKUX XaPAKTEPUCTHUK IEKTPOXUMHUYECKUX IeTei
Pacyet paBHOBECHBIX COCTABOB B TOMOT'€HHBIX U T€T€POTr€HHBIX CHCTEMax

Kunernyeckue 3aKOHOMEPHOCTH KaTaTUTHUECKUX pEaKIuit

0. Kunetnueckue 3aKOHOMEPHOCTH AJIEKTpOXUMUYeckux peakiuii. Juddysnonnas kuneTuka,
Teopus 3aMeJJICHHOTO pa3psana. Ypasuenue Taddemns

N

=00 N L AW

Kpumepuu oyenku évinonnenus 1a6opamopuuix paoom:

( 4 Oamma) craBUTCs, €CM BBIIOJNHEHAa  JabopaTopHas paboTa, opopMIIEHa B COOTBETCTBHU C
TpeOoBaHUSMU B pabouell TeTpaay, 3alMINeHA W JaHbl NPAaBWIBHBIC OTBETHI Ha JOMOJHHUTEIbHBIC BOIPOCHI.
OOyuaromuiics NposBUI UHULUATHUBY, TBOPUECKUHM MOAXOA NPU BBIIOJIHEHHH PAaOOThI, CHOCOOHOCTD K aHAIM3Y U
MaTeMaTH4ecKol 00pabOTKe MOTyYeHHBIX Pe3yIbTaTOB.

(oT 2 mo 36ainoB) — eciy BBINIONHEHA JabopaTopHas padora, opopMIleHA B COOTBETCTBUU C TPEeOOBaHUSIMHU B
paboueii Terpanu, npH 3aMTe padOTHl U Ha JONOJIHUTEIBHBIE BOIPOCH JaHbl HEMCUEPIBIBAIOIINE NPaBUIbHbIE
OTBETHI

(ot 1 mo 2 6amioB) — ecyin BbINOMHEHA J1abopaTopHas padoTa, opopmieHa B paboueil TeTpaau He B COOTBETCTBUU
¢ TpeOOBaHHEM, B pacdeTax AOMYLICHbI OMKMOKU, NPH 3aliuTe paboThl U HA ONOJHHUTENbHBIE BOIPOCH HE JaHBI
HEHCYEPNbIBAIOIINE TPABUIIBHBIE OTBETHI

(1 6amn) — ecnu BeIONIHEHA J1a0opaTOpHas paboTa, HO He oopMIIeHa B paboueil TeTpaau U He 3allulleHa



(0 Gamn) — ecnu He BhIMoNHeHa NabopaTtopHas pabora

5.1

3. OuneHOYHBbIC MATEPHAJIBI VISl CAMOCTOATEJIbHONH PadoThl 00y4Yaromerocs

(Tunossie 3anaun)( koHtposupyembie komnereHuu (OIIK-1.1; OIIK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2;
OIIK-2.3; OIIK — 4.1; OIIK-5.3) IlepeyeHp TUMOBBIX 3aJa4 AJIsl CAMOCTOSITENIbHON paboThl chopMUpPOBaH B

COOTBETCTBUH C TEMATUKOM IMPAKTUYICCKUX 3aHATHH 110 JUCILIUITIIMHE «Duznyeckas XUMHUI.

3aoauu

Tema «OCHOBBI XUMMYECKO TEPMOAUHAMUKH»

1.

10.
11.
12.
13.

14.

15.

16.
17.

Uto xapakTepusyroT HapaMeTpbl TePMOJIMHAMUYECKOW cucTeMbl? B deMm oTinudme makpo- u
MHKPOCKOTIMYECKHX TapamMeTpoB CUCTeMbI? V3MEHSIOTCS M OHHM, €CIIM CHUCTeMa JOCTHUIIIa
TEPMOIMHAMUYECKOTO PAaBHOBECHSI?

B dyem paznmuuusi BHEIHUX © BHYTPEHHUX MapaMeTpPOB CHUCTEMbI, HWHTEHCHUBHBIX H
9KCTEHCUBHBIX?

Moxet 11 abcotoTHas TeMIiepaTypa ObITh OTPULIATEILHON BEIMYHHOMN?

Uto mpencrasmsier coOoil ypaBHeHHE coCTOsHHA? UeMm TepMHUecKoe YpaBHEHHUS COCTOSHUS
OTJINYAETCA OT KAJIOPUIECKUX?

[Tokaxure uro 3akoHbl boinsa-Mapuorro, I'eit-JIroccaka, lapns m ABoragpo npHBOIAT K
ypaBHeHHIO MeHneneeBa-KialnepoHna sBisisiCh €ro YaCTHBIMU CITydasiMu?

B 4eM mpuHIMNMANbHOE OTIMYME PeaIbHBIX Ta30B OT UICATBHBIX? UTO MpeacTaBisioT coOoi
n3otTepMbl Amara?

OxapakTepu3yiiTe OCHOBHBIE AKCHOMBI TEPMOJMHAMHUKH: TIOCTYJIAT O CYHIECTBOBAaHUH
TEPMOJIMHAMUYECKOTO PABHOBECHUS, AJJUTHUBHOCTU SHEPIUM TEPMOJWHAMUYECKON CUCTEMBI,
MOCTYJIAT CYLIECTBOBAHUS TEPMOJUHAMHUYECKON TEMIIEPATYPBHI.

[louemy OeckoHeyHO Mayiasg BeIMYMHA pabOTHl HE SBISAETCS NOJMHBIM uddepenimanam?
VYkaxuTe 4acTHbIE Cllydyad, KOTJa OHa MPHpPaBHUBACTCA K MOJHOMY AuQQepeHimany Kakoro
160 CBOMCTBA.

BriBequre dhopmyny uig pacuera paboThl 00paTUMOIO paclIMpPEHHs UICAIbHOTO ra3a B cllydae:
a) U300apuUeCcKOT0; 0) U30TEPMUUYECKOTO; B) aIabaTHIECKOTO Mpoliecca.

[Touemy Henb3st U3MEPUTH aOCOIOTHOE 3HAUEHUE BHYTPEHHEN SHEPTruu?

YUTO NOHMMAIOT MO SHTAIBIIMEN TEPMOAUHAMUUYECKOH cucTeMbl? KakoBsl ero cBoiicrpa?

3aueM Hy>KEH NEepBbIi 3aKOH TEPMOIMHAMUKH?

KakoBa Maremarnyeckasi 3amuch MEPBOrO 3aKOHA TEPMOJUMHAMUKH B AUQQEepeHIUATbHBIX U
uHTerpanbHbIX hopmax? KakoBel (hopMyIHMpOBKH 3TOTO 3aKOHA?

Ectb nmu paznuuus B 3amucsX MEpBOTO 3aKOHA TEPMOAWHAMHUKU IJIsi OOpaTUMOTrO U
HeoOpaTUMOro mpoIiecca, st OTKPBITHIX U 3aKPBITBIX CUCTEM?

Jlokaxxute, 4TO 3aKOH [ ecca siBiisieTcs CleICTBUEM NIEPBOIO 3aKOHA TEPMOJUHAMUKH.

3aBHUCUT JTU TETIOBOM A HEKT peakiu OT JaBIeHUs?

UTto Takoe TepMHH «TeroBoi 3ddekt xumuueckon peakiu»? ECTh 11 pa3iauuus B MOHATHIX
«TerIoBoro 3 (HexTa» U «TemIoThI mpoIiecca?

Memoouueckue pexomenoayuu no peuienuio 3a0au.
[Ipuctynas K pacCMOTPEHHUIO TPUMEPOB U CAMOCTOSITETLHOMY pEIICHHIO 3a7ad, HeoO0XOAUMO
BHUMATEILHO MPOYECTh KOHTEHT M0 COOTBETCTBYIOIIEMY BOMPOCY TeMbl. ba30BbIe KOHIIETIINY B JAaHHON
TEME — O3TO KOHIICTILIMS 3aKOHA COXpaHEHHs PHEPruH . BakHeWllne MOHSTHUS TepMOJWHAMUYECKAS



CUCTEMA , TEPMOJMHAMUYECKHM IIpPOLIECC, BHYTPEHHSs OHHEPIus, TEIUIOTa, padoTa, TEIIOEMKOCTD,
TerIoBON 3(dekT peakiu. DTH MOHATHS CIeIyeT BBIYYHTb M pa3oOparbcs B MX COOTHOUICHUsX. [Ipu
PELICHNU MCIOIb30BaTh (JOPMYIBl M AHAJTMTUYECKHE BBIPAKEHUS B JIEKIUAX 10 ITOH TeMe.

Tema «BTopoii 3aK0H TEPMOAUHAMUKI»

Kakune TepmomHamMudeckne CBOWCTBA (IIEpEMEHHBIE) CUCTEMBI CIIEIyeT MO/-
Jep>KUBATh MOCTOSIHHBIMU, YTOOBI 110 3HAKY U3MEHEHHUS SHTPOITUH MOKHO OBLIO
CyIUTb O HaIlpaBJIEHUU Iporecca?

UTo sBASIETCS MHTETPUPYIOLIUM MHOKUTENEM JUTsl QyHKIUH npouecca Q?

[To KakM BHYTPEHHUM TIEPEMEHHBIM HAJIO MPOBOIUTH U PepeHIIMPOBAHNE
(YHKIIUU COCTOSIHUS SHTPOTIHH, YTOOBI IOJTYYUTH YCIOBUS XUMUYECKOTO PaBHOBECHS
M30JIMpOBaHHOM crcTeMbl? [loueMy 1uist 3TOH 1enH Hellb3si UCTI0Ih30BaTh KOJMYECTBA
KOMIIOHEHTOB WJIA COCTABIISIOIIHX?

e e o e

B uem nposiBisieTcst XapakTepUCTUYHOCTh (PYHKIUU SHTPOTIUH?

~
S

. B kakoM u3 creayrommux 00paTUMBIX MPOIECCOB — U30TEPMUUYECKOM, aTHabaTHIeCKOM,
M30XOPHOM WJTU U300apHOM — HE MPOUCXOIUT U3MEHEHHSI DHTPOTIHH ?

11. Mexay HEKOTOPBIM UCXOIHBIM cocTosiHUEM | 1 koHeuHbIM I ocymecTBisroTCS
00paTUMBIi 1 HeoOpaTUMBIH mepexoibl. Kak cooTHOCSTCS Mex Iy cO00# M3MEHEHHNE
SHTPOTHH, TEIJIOTA U pab0Ta STUX MPOIIECCOB?

12. Kak u3MEHUTCS SHTPOIHS U30JIUPOBAHHOMN CHCTEMBI ITPU 0OpaTUMOM TIpoIecce
KpucTamu3anuu Bemectsa? Kakoii 3Hak OyneT UMeTh M3MEHEHUE SHTPOIIUU CUCTEMBI,
€CJIM MPOLECC MTPOBOUTH B H30TEPMUUYECKUX YCIOBUSAX?

13. YTo Hamo caenath ISk TOTO, YTOOBI HCTIOIB30BaTh YPABHEHUS ISl OOPATUMBIX

MIPOLIECCOB MPHU pacyeTe U3MEHEHUS TEPMOJUHAMUYECKUX (PYHKIUN B HEOOPATUMBIX

npoueccax?

14. K yemy cTpeMUTCSl SHTPOIHUSI MPABUIBHO CHOPMUPOBAHHOTO KpHUCTAJLIa MIPU
MPUOIMKEHUH K a0COJIIOTHOMY HYITHO?

15. Ilepeuncnure NpakKTUYECKU 3HAYMMBbIE 33[]a4l, KOTOPbIE MOTYT ObITh PEIIEHBI C TOMOIIIbIO

dbyHIaMeHTaNBHBIX ypaBHEHHH [ nOOCca

Memoouueckue pexomeHnoayuu no peuieHuro 3a0au.

[Ipuctynas K paccCMOTPEHHIO MPHUMEPOB M CAMOCTOSITEIFHOMY pEHICHHIO 3ajad,
HEO0OXOIMMO BHHMMATEIBHO MPOYECTh KOHTEHT IO COOTBETCTBYIOIIEMY BOIPOCY TEMBI.
bazoBbie KOHIENIMM B JAHHOM TeM€ — 3TO KOHUEMIMS CYIIECTBOBAHUS SHTPOIUU
Baxneilirie MNOHATUSA: HHTPONHUS, TEPMOJMHAMUYECKUNW TOTEHIMAN, XUMUYECKUN
MOTEHIIMAN , XapakTepucTuueckue (QyHkuuu ,ypaBHeHue [ub6ca — ['enbMmromsiia,
HaMpaBJICHHOCTh Tpollecca. OTH TOHATUS CIEeIyeT BBIYUUTh U pazodpaTbCsi B HX
cooTHomeHusX. [Ipu peleHny UCHonb30BaTh GOPMYNIBI U AHIUTHYECKUE BBIPAKEHHS B
JIEKIMAX MO JAaHHOU TEME.

Tema «TepmoauHaMHKa pacTBOPOB»
1. C kakoil IeabI0 B TEPMOIMHAMUKY BBOAUTCS MOHATHE <KMApLUHUAIBHOE MOJIBHOE
CBOWCTBO>>



2. CdopmynupyiiTe OCHOBHBIEC Pa3TUUUs OHATHIA <KMOJBHOE CBOHCTBO>> 1 <Kmap-
LAAJILHOE MOJIBHOE CBOMCTBO>.

3. Uem oTnmuarotcst pyHKIMH 00pa3oBaHus OT GyHKIUH cMmemienus? B kakom
cily4ae OHHM COBMAal0T?

4. OOBsICHUTE, TOYEMY B TEPMOJIMHAMUKE PACTBOPOB MIPH BHIOOPE CTAHIAPTHOTO
COCTOSIHUS JIOJDKHO BBITIOJTHATHCS YCIOBHE MISHTHYHOCTH (Pa30BBIX COCTOSHUI pac-
TBOpa U KOMIIOHEHTOB.

5. KakoBa nmpakTuueckasi 3HauuMOoCTh ypaBHeHus [ n66ca—/lrorema?

6. TlpemtokuTe HECKOJBKO CIIOCOOOB MHTETPUPOBAHUS ypaBHEeHHs [ mOOca—
Jrorema. YeM BbI3BaHa HEOOXOJUMOCTh NIEpexo/ia OT (YHKIUH L K Y TIPU UHTETPU-
poBaHUU?

7. MOHO 71 TIO U3BECTHBIM MapIHaIbHBIM CBOMCTBAM OJTHOTO KOMITOHEHTa OU-
HapHOI'O pacTBOpa ONPEEIUTh CBOMCTBA BTOPOT'O, €CIIU HEJIb3s IPOBECTH UHTETPU-
poBaHue ypaBHeHus [ m06ca—/ltorema n3-3a OrpaHIYEeHHOCTH SKCIIEPUMEHTAIBHBIX
TaHHBIX?

8. UTO MOJI0KEHO B OCHOBY SKCIIEPUMEHTAIBHBIX METOJIOB OMIPEJEICHUS aK-
TUBHOCTH U KO3 dunmeHToB akTuBHOCTH? Kakas nononHurenbHas HHGOpMarus
HeoOxoIuMa sl pacyeTa 3Hau€HUN aKTUBHOCTEH MO KAJIOPUMETPUUECKUM JaHHBIM ?

9. Kakue 3HaueHUs MOTYT IPUHUMATh aKTUBHOCTH U KOA(P(UIIUEHTHI aKTHBHO -
CTH KOMITOHEHTOB pacTBOpa?

10. KakuM 00pa3oM 3aBUCHUT aKTUBHOCTH OT TeMITepaTyphl U AaBieHus? Kakoi
JOTIOTHUTENBHOU MH(pOpMalueit HaJlo pacnojarath, YTOObl OTBETUTH HA 3TOT BO-
npoc?

11. 3aBUCHT JTM aKTUBHOCTB OT CTIOCO0A BBIPAKEHUS KOHIICHTpauu? 3aBUCUT
JI1 aKTUBHOCTH OT BEIOPAHHOW CHCTEMBI OTCUETa CBOMCTB pacTBOpa?

[Ipuctymass k pacCMOTPEHHIO TPHUMEPOB W CAMOCTOSTEIIBHOMY PEIICHUIO 3a1ad, HeoO0X0auMOo
BHUMATEJIBHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BOMPOCY TEMbI. ba3oBbie KOHIEMIIMU B JAHHOU
TeME€ — HTO KOHIEMIHUS TEePMOJMHAMHUYECKOM YCTOMYMBOCTH pacTBOpa. BakHeillne MNOHATHSA:
uJeanbHbIC, TIPEIeIbHO pa30aBlieHHbIC, peallbHbIC  PACTBOPHI , 3aKOH Payns m ['eHpu , akTUBHOCTS
KO3(PUIIMAIHT  aKTUBHOCTH, (PYHKIIMS CMEIICHHS, TMaplHUaJbHBIE MOJIbHBIE BEIMYHUHBI ,ypaBHCHHE
I'u66ca — lrorema u Jlrorema -Mapryneca. DTH MOHSATHS CJEIyeT BBIYYUTh M pa3zoOpaThCcsi B UX
cooTHoeHusX. [lpu pemennn ucnons3oBarh (OpMyabl M AHIUTUYECKHE BBIPAKEHHS B JICKIHAX IO
JTAaHHOU TEME.

Tema «@a30Bble paBHOBECHD

1. ChopmynupyiiTe OCHOBHOE pa3IMyUe B IOCTAHOBKE 33/1a4M pacyeTa paBHOBE-
CUI B TOMOT€HHOW U I'€TEPOr€HHOM CUCTEMAX.

2. Ilo xakuM BHYTPEHHUM MEPEMEHHBIM UIIETCI MUHUMYM XapaKTePUCTUYECKON
(GYHKIMY PU pacyeTe a) TOMOTEHHBIX, 0) TeTEPOreHHBIX PAaBHOBECHIA?

3. OObsAcHUTE, TOYEMY KaXIYIO U3 MaJar0IINX B BO3AYXE CHEKUHOK, IIPEICTaB-
JISFOUTUX TOMOTEHHYIO YaCTh T€TEPOTeHHOM CUCTEMBI, HElIb3s1 pACCMATPUBATh KaK
OTIIeNbHYIO (a3y.

4. Ckonbko (a3 MOKET CyIIeCTBOBaTh U PABHOBECHO COCYIIIECTBOBATH B O1-



HOKOMIIOHEHTHOH cucteme? CKOJIbKO HOHBapUAHTHBIX TOYEK MOXKET CYILIECTBOBAThH
B OJTHOKOMIIOHEHTHOM cucteMe? [IpuBenure npumepsl.

5. Kakumu ToukamMu HauMHAETCs U 3aKaHUMBAETCS KPUBasi paBHOBECUS
KUJKOCTb—TIap?

6. OOBsicHUTE, TOYEMY ITPU HATPEBaHUH HA BO3AYXE JIe]] TUIABUTCS, a KPUCTAJ-
JINYECKUI UOJT BO3TOHSIETCA.

7. OObsAcHUTE, 324EM B CIIPAaBOYHUKAX IPUBOJAAT 3HAYCHUS TEPMOIMHAMUYECKUX
CBOJCTB BEILIECTB B TBEPJIOM U KUJKOM COCTOSIHUU B UHTEpBaje Temieparyp ot 0
1o 6000 K.

8. KakoB (pusnuecknii CMbICI UMEET MPOJUIEHNE KPUBBIX ()a30BOT0 paBHOBECUS
3a MpeJenbl YCTOUYUBOCTH (Pa3bl?

9. [Ilpu naBnenuu B cucteme 26,6 klla nukiIorekcan u ATUIANETAT KUTISAT
IpH OJMHAKOBOU Temnepatype. [louemy npu HOpManbHOM JaBJIEHUU TEMIIEpaTypa
KUIIEHUS IUKIoTrekcana Ha 3,6 K Brimie, yeM stuanerara?

10. Kaxkoit crioco0 perieHust 3a7a4n pacieTa paBHOBECUM — MUHUMH3AIUEH
sHepruu ['nb60ca mim no paBeHCTBY XMMHUYECKUX MOTEHIIHAIOB — MO3BOJISIET OJIHOBPEMEHHO OIPENETh
U YCJIOBHSI paBHOBECHS, U YCIIOBUSl YCTOMUUBOCTH (ha3?

11. O6bsacHUTE, TOYEMY IPU U3MEHEHUU TEMIIEPATyPhl U3MEHSIETCS B3aUMHOE
pacnofioxxenue 1uHui suepruit [ md6ca das na nuarpamme G = f(x).

12. O0BsicHUTE, TTOYEMY IS OTIPEICIICHHS] COCTAaBOB PABHOBECHO COCYITIECTBYIO-
X (a3 B OMHAPHOW CHCTEME HEOOXO0IMMO CTPOUTH OOIIYIO KacaTelIbHYIO K SHEp-
rusim ['m60ca stux dasz?

13. Mosxet 1 (pa3a BemecTBa CymecTBOBATh 3a MpeaeaMu 00J1acTH ee TEPMO-
JTUHAMUYECKOW ycToMunBOCTU? ECcim — HET, TO moueMy, €ciu Ja — TO MPU KaKuxX
YCIOBUSIX?

14. Tlokaxure, 4TO B OMHAPHOU CHCTEME, KOMIIOHEHTHI KOTOPO# 00pa3yroT uie-
QJIbHBIN )KUJIKUNA PacTBOP, HEBO3MOYKHO CYIIIECTBOBAHME a3€0TPOIa U paccilanBaHue
dbas.

15. Ilpu kakuX OTKIOHEHUSX OT UJICATIbHOTO MOBEACHUS KUAKOCTH (TIOTO0KHUTEIb-
HBIX WM OTPULIATENIbHBIX) BO3MOKHO paccilauBaHue pactBopa?

16. CornacHo ypaBHenuto Illpenepa, pacTBOpUMOCTh TBEPABIX BEIIECTB B KU1~

KOCTH JIOJDKHA YBEJIMUMBATHCA C POCTOM TEMIIEPATyphl, OJHAKO MHOTHE BEIIECTBA
JEMOHCTPHUPYIOT PETPOTrpaHbIid XapakTep pactBopumoctu. [Ipennoxute oobsacHeHne
3TOMY (aKTy.
28. Kakas cucrema OyzeT uMeTh HauOOJIBILIYIO TEMIIEPATYPy KUIICHUS U MIOYEMY:
a) YUCTBIN JIETYYUll pacTBOPUTEND, 0) pa30aBICHHBIN PACTBOP HEIETYUYEro Belle-
CTBA, B) pa30aBJICHHBII pAaCTBOP JIETYYEro BEIIECTBa TOH K€ KOHIICHTPAIIUH, YTO
u B ciydae 6)?

17. Kak BiusieT accouuanusi paCTBOPEHHOTO BEIIECTBA HA JIaBJICHHE HACHIIEHHO-
ro napa Haj pa30aBJICHHBIM PACTBOPOM HENIETY4Yero BEIIeCTBa B JIETYyYeM PaCTBOPH-
Tene?

18. Mosket 1 ipu 10OaBIEHUH BEIIECTBA K PACTBOPUTENIO TEMIIepaTypa Kpu-
CTaJUIM3ALMHU PacTBOpa MOBBICUTHCA? OTBET 00OCHYHTE.

19. [IpuBeauTe mprMepbl HOHBAPUAHTHBIX TOYEK HA (Pa30BBIX qUarpammax Ou-
HapHBIX CUCTEM.



Memoouueckue pexomenoayuu no peuieHulo 3a0ad.
[Ipuctymass k pacCMOTPEHUIO TPUMEPOB U CaMOCTOSITEIIbBHOMY PEIICHUIO 3ajady, HeoOX0auMOo
BHUMATCIIBHO MPOYCCTh KOHTCHT IO COOTBECTCTBYIOICMY BOIIPOCY TCMBI. bazosrie KOHILCIIIUU B IIaHHOfI

TeMe — 93TO KOHIENIMS OCHOBHOTO 3aKoHa (ha3oBOro paBHBecus- npaBwio (a3 I'mb6Oca m yacTHbIC
ycioBus Ga30BOro paBHOBecHs . Bakueimme moHsTws: (a3a , KOMIIOHEHT, CTEHEHb CBOOO/IBI, TPABHIIO
da3 ['mbbca, ypaBuenume Kiaysmyca —Kimalinepona, quarpaMMa  COCTOSIHHS,  3aKOHBI

KOHOBaJIOBa,HpI/IHIII/IH HGHpepLIBHOCTI/I " COOTBCTCTBUA. 3TI/I IIOHATUA CJIGI[yGT BBIy‘II/ITI) nu pa306paTLC$1 B
NX COOTHOLICHUIX. HpI/I peHIeHI/H/I HNCIIOJIB30BAThH q)OpMYJH)I AHAJIINTUYCCKHC BI)Ipa)KeHI/Iﬂ B JICKOUAX IIO
JTAHHOU TEME .

Tema «Xumu4eckue paBHOBeCHs

CdopmynupyiiTe obliee U 4aCTHOE YCIOBUSI XUMUYECKOTO PAaBHOBECHS.

3aueM BBOJUTCS XUMHUYECKasl IepeMeHHast & U KakoB ee (Pu3MUecKuil CMbICH?
OT KakuX TepMOJIMHAMUYECKUX IEPEMEHHBIX 3aBUCUT KOHCTaHTa PaBHOBECHSI?

b=

3a cyeT yero MoKeT U3MEHATHCS CTENEeHb MPEBPALIEHHUS HCXOIHOTO BEIIeCTBA B OJIHOM U TOM ke

peakuyu, NPOTEKAOIIEN B pa3HbIX PACTBOPUTEIAX?

5. OObsicHUTE, MOYEMY I10 3HAKY CTaHIapTHOM 3Hepruu [ nd6ca peakuu Helb3s1, BOOOIIe roBops,
CyIUThH O HaIpaBJeHUU Iporiecca? B kakux cirydasx COBNaAar0T 3HaYCHUS dHepruu [ mboca n
cTrangapTHo sHeprun [ mob6ca peakuun?

6. IloueMy KOHCTaHTBI paBHOBECHUSI, UCTIOJIb3YEMbIE B TEPMOAUHAMUKE, SBIISIOTCS

BEJTMYMHAMHU Oe3pa3MepHbIMU? 3aueM MHOTJa YKa3bIBAIOT Pa3MEPHOCTH YHUCICHHBIX 3HAUYCHUN

KOHCTaHT PaBHOBECHS PEAKIIUI B pacTBOpax?

7. Kaxkue cymecTByOT criocoObI CMEIICHHs paBHOBECHsI Ta30(a3HbIX peakinii a) 0e3 n3MeHEHUs
Yyucia MoJie, 0) ¢ U3BMEHEHHEM YHCIIa MOJIEH YIaCTHUKOB PEAKIIHH ?

8. Kak ckaxxeTcs Ha paBHOBECHOM BBIXOJI€ ITPOJYKTOB pa30aBiieHUE PEaKIIMOHHOM cMeCcH MHEPTHBIM
ra3oM C OJIHOBPEMEHHBIM YBEIMUEHUEM OOIIETo AaBJICHHUS B CUCTEME B CiIydae ra3oga3Hoii
peakuuu 1/2A + B=1/3C + D?

9. OO0pbsacHUTE, B UeM OTPAaHUYCHHOCTH MOJX0/a pacueTa paBHOBECHOTO COCTaBa CMECH C IOMOIIIbIO
KOHCTaHTHI paBHOBecus. [IpennoxuTe aapTepHaTUBHBIE BAPUAHTHI.

10. Ilpu KakuX yCIOBUSIX JOCTUTAETCS MaKCUMalbHasl CTETICHb MIPEBPAIEHUS PEareHTOB U

MaKCUMAaJbHBIM BBIXOJ MPOJIYKTOB PEaKlMy IpU MOCTOSTHHOW Temmeparype?

Memoouueckue pekomeHnoayuu no peuieHuro 3a0au.

[Ipuctynas K pacCMOTPEHHIO TPUMEPOB U CAMOCTOSITETLHOMY pEIICHHIO 3a7ad, HeoO0XOAuMO
BHUMATEIBHO MPOYECTh KOHTEHT 10 COOTBETCTBYIOLIEMY BOIPOCY TeMbl. ba3oBble KOHUENINU B TaHHOK
TeM€ — 3TO KOHLEMIMS XMMHUYECKOTO PaBHOBECHS M 3aKOH JEHCTBUS Macc . Baxueluime NOHSTHS:
XMUMHYECKas TepeMeHHas , KOHCTaHTa PaBHOBECHs , XMMHUYECKOE CPOJACTBO ,ypaBHEHHS H300apbl U
n3oxopsl BauT —Todda . OTu moHATHS clenyeT BBIYYUTh M pazoOpaThCcs B MX cOOTHomeHUsX. [Ipu
pEIIeHUH UCTOIb30BaTh (POPMYIBI M aHATUTUYECKHE BBIPAKEHUS TPE/ICTABICHHBIE B JIEKIUAX O JaHHON
TEME .

Tema «AncopOIHOHHBIE PABHOBECHS»
1. OGmas xapakTepucTHKa aICOPOLIMOHHBIX IPOIIECCOB
2. Bunsl agcopOrmii



Jlokann3oBaHHAs M HEJIOKAIM30BaHHAS aCOPOINU
MOHOMOJEKYIISIPHBIE U MOTUMOJIEKYIISIPHBIE aICOPOLUU
AncopOuust U3 pacCTBOPOB ¥ ra30B

N3oTepmbl 1 1300apsl aacopoImuu

VYpaBHeHue Jlenrmiopa u ypaBHeHue [ eHpu

© NN kW

[MommmonekymnsipHas aacopouus. Bersoa ypasuenus 62T

[Ipuctynass K pacCMOTPEHHIO TIPHUMEPOB M CAMOCTOSITEIIFHOMY pEIICHHIO 3ajad, HeoOXO0IHMO
BHUMATCIIBHO MPOYCCTh KOHTCHT IO COOTBCTCTBYIOIIEMY BOIIPOCY TCMBI. bazoBrie KOHIICIIIINN B I[aHHOﬁ
TeMe — ATO KOHILENIHs aJcopOIHU aJICOPOLIMOHHOTO paBHOBECHs . BakHeIne MOHSATHS: acOPOSHT.
ajcop0Oar, BHIBI aICOPOLINH, JTIOKAIM30BaHHAS M JICIOKAJIM30BaHHAs aJCcopOIUs, MOHOMOJICKYIISIpHAS |
MOJIMMOJIEKYJIsipHas afcopOius, Onpenenenne agcopounn no ['md0cy ,u30TepMBbl U U300apHI aICOPOITUH.
epaBHeHue JIeHrMmopa, ['eHpu, KoHCTaHTa aJCOPOLIMOHHOIO PAaBHOBECHUS ,IOJUMOJIEKYISIpHAs
aacop6must bpynayspa - Omera - Tennepa

Tema « OCHOBHBIE OHATHS U MOCTYJIATHI CTATHCTHYECOH TEPMOANHAMUKH»
1. ChopmynupyiiTe OCHOBHYIO IO CTATUCTUIECKON TEPMOTMHAMHUKH.

2. IIpuBeauTe NpUMepsl TUCKPETHBIX M HETIPEPBIBHBIX PACTIPEICICHUI.

3. JaiiTe onpeneneHue CIeaYIOMMX MOHATHH CTaTUCTUYECKON MEXaHUKHU: (Pa3o-
BO€ MTPOCTPAHCTBO, (ha30BbIi 00beM, (pa3zoBasi TPACKTOPHSL.

4. Kakue cymecTByIOT CIOCOOBI CTATUCTUYECKOTO YCPETHEHHSI MUKPOCKOITYE-
CKHX CBOMCTB TEPMOJIMHAMUYECKON CUCTEMBI?

5. YTo Takoe CTaTUCTUYECKHI aHCaMOJIb U B YEM CMBICIT €r0 UCIOJIb30BaHUsA?

6. KakoB uznueckuii cMpICT GYHKIIUU pacrpeeneHus B (ha30BOM MPOCTPaH-
cTBE?

7. KakoB ¢uznueckuii cMpICa TeopeMbl JINyBUIIS 0 QyHKIMK pacripeaeieHus ?
8. Kakue BbI 3HaeTe TUIbl aHCaMOuIel? KakuMu MakpoCKOTIMYECKMMH TIEPEMEH -
HBIMHU OHU OIHUCHIBAIOTCS?

9. [loueMy pa3Hble TUIIBI aHCAMOJIEH MPU pacueTe TePMOAMHAMUYECKUX CBONCTB
JAIOT OJTHU U T€ K€ pe3yJabTaThl?

10. ChopmynupyiiTe OCHOBHBIE MOCTYNATHI (HE MEHEE TPEX) CTATUCTUYECKOM
TEPMOJIMHAMHUKHU.

11. Uem oTnuuaroTcst APyr OT Apyra pacrpeaenaeHus Makcsemia no NpoeKiuu
CKOPOCTH H 110 a0COJIFOTHOMY 3HaYEHHUIO CKOPOCTH?

12. Uto Takoe TepMOaHAMHUYECKas BEpOSITHOCTH? UeM oHa OTInyYaeTcs OT
CTaTUCTUYECKON BEPOSITHOCTH?

13. MosHO 1 pacnipefenenrie MakcBesia CUuTaTh YaCTHBIM CIIy4aeM paciipe-
nenenust bonsimana?

14. IlpuBenuTe HE MEHEEe ABYX OTJIMUMNA KBAHTOBOM CTATUCTUYECKON TEPMOIU-
HaMHKH OT KJIIACCHUYECKOM.

Memoouueckue pexomenoayuu no peuienuio 3a0au.



IIpuctynas K paccMOTPEHHIO TPUMEPOB U CAMOCTOSITEIBHOMY pEIICHHIO 33a7ady, HEo0XOAUMO
BHUMATEJIBHO IPOYECTh KOHTEHT 110 COOTBETCTBYIOIIEMY BOIIPOCY TEMBbI. ba3oBble KOHLIETIIIMY B ITaHHOU
TEME — 3TO 3Hasl 3aKOHbI YIPaBJISIONINE JBUKEHUEM OTAEIbHBIX YACTHIl ,MOKHO YCTAaHOBUTbH 3aKOHBI
MOBEJICHUSI MAaKPOCKOIIMYECKUX CHCTEM . BakHelne NoHATHS: CTAaTHCTHUECKOE YyCpeIHEeHHe , (pa3oBoe
MPOCTPAHCTBO  ,CTATUCTHYECKHE aHcamOnmu  ,pyHKIHS pacnpenenenus, Teopema JlnyBusuis
,MUKPDOKAaHOHWYECKUNA , KAHOHMYECKHH, OOJBIION KAHOHUYECKUH aHcamOIMu , pacmpejesieHue
MakcBesmia , bonbliMana . OTH NMOHATHS CIEAYET BBIyYHUTh U pa3o0parbcsi B UX COOTHOIIEHUsX. [lpu
PEILICHNU UCTIOIB30BaTh (DOPMYJIIBI M AHATMTHYECKUE BRIPKEHHS JISKIUIA TI0 JaHHOH TeMe.

Tema «Oﬁume COOTHOIICHUA MEKAY CTATUCTHYCCKUMHU U TEPMOAUHAMUYICCKUMHU (l)yHKIII/[ﬂMI/[.
Crarucruueckas TEPMOAMHAMHUKA HICAJIBHBIX U PECAJILHBIX CUCTEM>».,

1.Kak cBsizaHa moJyiHasi Cymma Mo COCTOSIHHSM CUCTEMBbI U3 N OJIMHAKOBBIX

HEB3aMMO/ICHCTBYIONINX YaCTUL] C MOJIEKYJISIPHOI CYMMOM 10 COCTOSIHUSIM ) JIJIst

CBOOOJHO ABMKYILUXCS YacTHIL; 0) 1715 4acTull, GUKCUPOBAHHBIX HA TTOBEPXHOCTH?

2. Yro Takoe 3¢ dexTruBHas Temneparypa? Kakos ee mops10K BEIUUUHBI IS

BpaleHus, KoJeOaHuii, SJIEKTPOHHBIX TIEPEXO0I0B?

3. Ha yeM ocHOBaHO pa3OreHHne TepMOIMHAMUYICCKUX (DYHKITI HaA BKJIAJIBI OT

pa3INYHBIX BUJIOB IBUKEHUS?

4. Kakue BubI ABIKEHUS BHOCST BKJIAJl B TEPMOAUHAMUYECKUE PYHKIIMHA OJHOATOMHBIX HJ€abHBIX
razoB?

5. OT KaKuX MOJIEKYJISIPHBIX [TapaMEeTPOB 3aBUCAT MOCTYIAaTeIbHAas, BpalaTelib-Hasl, KoueOaTenbHas
CyMMa 10 COCTOSIHUSAM?

6. CKOJIbKO BHYTPUMOJICKYJSIPHBIX KOJIEOaHUM MPoucXoauT B MoJiekynax H2,H20, CO2, CH4?

7. Kak cBsizaHa KOHCTaHTa paBHOBECHs Ta30(a3HON PEaKIHH ¢ CyMMaMU MO COCTOSIHUSAM OTJIEIbHBIX
BEILIECTB?

8. CrpaBeayiuBo Jin pacripenenenrne MakcBesuia o CKOpOCTsIM JUIsl HeuieallbHbIX ra3oB? OObsicHUTE,
oYyemy.

9. Yto Takoe koH(UTrypaunoHHBIA HHTErpan? OT KaKuX TEPMOTUHAMHUYECKUX

MIEPEMEHHBIX OH 3aBUCHUT B 00111eM cirydae?

10. Uemy paBeH KOH(pUTYpaIIMOHHBIN HHTErpaj sl UJIeaIbHOTO Ta3a?

11. ChopmynupyiiTe TEOpEMy O COOTBETCTBEHHBIX COCTOSIHUSAX. KakoBhI ycio-

BUS €€ MPUMEHUMOCTH?

12. Kakue npubImKkeHns UCIONB3YIOTCS MPY BBIBOJIE BUPHAILHOTO YPaBHEHUS

COCTOSIHUS IJ1s1 pa3peKEHHBIX HEUCAIbHBIX Ia30B?

13. [IpuBenuTe ABa MpUMeEpa NOTEHINUATIOB, ONMKUCHIBAIOIINX MEKMOJIEKYIIIPHbIE

B3aUMOJICHCTBUSA. Y JOBJIETBOPSIIOT JIM 3TH NOTEHIUAIIBI YCIOBHUAM TEOPEMBI O COOT-

BETCTBEHHBIX COCTOSIHUSAX?

14. Kak cBsi3aH BTOpO BUPHAIBbHBIN KOY()(DUIIMEHT ¢ mapamMeTpaMu MeKMOJIe-

KYJISIPHOTO B3aUMOJECUCTBUS?

15. MOXHO 11 METOJaMH CTaTUCTUYECKOM TEPMOJIMHAMMKY BBIBECTH ypaBHEHUE

Ban-nep-Baansca?



Memoouueckue pekomenoayuu no pewienuro 3a0au.

IIpuctynas K paccMOTPEHHIO TPUMEPOB U CAMOCTOSTEIBHOMY pEIICHHIO 33a7ady, HEo0XOAUMO
BHUMATEJIBHO IPOYECTh KOHTEHT 110 COOTBETCTBYIOIEMY BOIIPOCY TEMBbI. ba3oBble KOHLENIINY B JaHHOU
TEeMe — 3TO KOHIICTIIHS CYLIECTBOBAHUS CBSI3U MEXAY (DyHKIMEH pacipeiesieHns paBHOBECHOMN CUCTEMBbI
U TEPMOJMHAMUYECKUMHU CBOWCTBaMu . BakHeilline NOHATHUS: TEPMOJUHAMHUYECKAs BEPOSITHOCTD,
¢dopmyna bonbliMaHa ,CTaTUCTHYECKAsi CyMMa, CBSI3b CYMMBI 110 COCTOSIHHSIM € TEPMOJHMHAMUYECKUMHU
GyHKIMSAMHE  ,MOJIEKYJISIpHAs ,[IOCTYNAaTENIbHAsl, BHYTPEHHSAS CyMMa TII0 COCTOSHHSIM, YpaBHEHUS
COCTOSIHUSI MJICAJIbHOTO Ta3a , KOHCTaHTa PaBHOBECHSI , CyMMa II0 COCTOSIHUSIM pEaJIbHOro rasza. OTH
TIOHATHS CIEYET BBIYYHTh U Pa3o0paThCcsi B UX COOTHOMICHUsX. [Ipn perieHnn nenoib3oBarh GopMyIibl 1
AQHAJTUTUYECKUE BBIPAKEHHUS JIEKIIUHU 110 JAHHOM .

Tema «@opmajibHasi KHHETHKA»

1. KakoBa riaBHas 3a/1aqya KHHETUYECKOTO MCCIICIOBAHUS XUMHUYECKON peakiuu?
2. Jlaiite onpeneneHus CASAYIONMX MOHATHI: HHTEPMEIHUAT, dJIEeMEHTapHas pe-
aKIMsI, MEXaHU3M PEAKIIUH, IEPEXOJHOE COCTOSIHUE, CKOPOCTh PEaKIIUU, KHHETHYE-
CKO€ ypaBHEHHE, KHHETUUYECKAasi KPUBas.

3. Kak cBsi3aHbBI CKOPOCTH 10 aMMHUAKY, CKOPOCTh 10 KUCIOPOY U 00IIast
CKOpOCTh peakiuu ropenus ammuaka 4NH3 + 302 = 2NO + 6H20?

4. Kakuie u3 IepeunciIeHHBIX BEJIMUUH MOTYT IPUHUMATh a) OTPUIIATEIHHBIC,

0) NpoOHbIe 3HAYEHUS: CKOPOCTh PEaKIIMU, TOPSJIOK peaklnu, MOJIEKYISIPHOCTh
peaxkiuu, KOHCTaHTa CKOPOCTH, CTEXHOMETpUUeckuil koadduunent?

5. Kakast u3 nepeqncieHHbIX BEJIMYUH MOXKET MPUHUMATD TOJILKO IIeJIble 3Haue-
HUS: a) TOPSAOK peakiuu; 6) CKOPOCTh PEaKIINH; B) MOJICKYISIPHOCTh PEaKIH?
6. Hanuiure BeIpakeHUs 7151 3aKOHA IEUCTBYIOIIMX MacC B CIy4yae 3JIeMEH-
TapHBIX peakuil IEPBOro, BTOPOTO U TPETHETO MOPSIKOB.

7. MOXKET JI1 CIIOkKHas peaKusi UMETh LIEeJIbIA MOPSI0K?

8. UeMy paBHa pa3MEepHOCTb KOHCTAaHTbl CKOPOCTH IS peaKuil IepBoro, BTO-
POTO U TPETHETO MOPSIJIKA, €CIIU KOHIEHTPALUs BbIpaxKeHa B MOJIb - 1—17

9. Mo3eT JIi CKOPOCTh CIIOKHOM peakliy 3aBUCETh OT KOHIICHTPAILIUU MPOIYK-
TOB peakuuu?

10. Kakue cymecTBYIOT CIIOCOObI U3MEPEHHUS KOHIICHTPAIIMI pearupyomux Be-
ecTB?

11. YUto Takoe mnceBaonopsaok peakuu? Uem oH OTIU4aeTcst OT 0OLIero mo-
psanka?

12. Vcionp3ys kuHeTHYeCKue KpuBbie Ha puc. 17.4 (u. 1, § 17), noctpoiite
rpaduky 3aBUCUMOCTEN CKOPOCTH PEAKIIUU 0 KaXKIOMY BEILIECTBY OT BPEMEHHU.
13. ChopmynupyiiTe mpUHIIUIT HE3aBUCUMOCTH XUMHUYECKUX peakuuid. Kakum
00pa3oM KOHKYPHUPYIOIIHE PEAKIIUH BIHUSIOT Ha CKOPOCTh dIIEMEHTapHOM peakiun?
14. Yem otnuuatorcs GOpMyIUPOBKY 3aKOHA ACWCTBYIOIIMX MaccC JUTsl DJIEMEH-
TapHBIX U CIOXKHBIX peakiuii?

15.Chopmynupyiite mpsMyro U 00paTHYIO 3a/1a4l XUMHUYECKONH KUHETUKH.
[IpuBennTe KOHKpETHBIE IPUMEPHI peakuuil 1-ro u 2-ro nopsiaka.

16. Onpenenure nepuo noiaypacnaga s peakuuu 0-ro nopsaxa.

17. Tlouemy Ha puc. 18-1 (u. 1, § 18) kuHETHYECKHE KPUBBIE B KOHIIE PEAKIIUN
OTKJIOHSIFOTCS OT NPSMBIX?

18. Ha ogHOM rpaduke u300pa3ute 1B KWHETHYECKUE KPUBBIE TS peakiuii 1-ro



MOPSIIKA C Pa3HBIMU KOHCTAHTaMU CKOPOCTH U YKa)XKUTE KPUBYIO, COOTBETCTBYIOIIYIO
00JIbIIICH KOHCTAHTE.

19. Ha ogHOM rpaduke n300pa3ute KHHETUYECKUE KPUBBIC ISl peakiuii 1-ro
MOPsIIKA U 2-T0 MOPSAJIKa, €CJIM Ha4yaJbHble KOHIIEHTPAL[UU BCEX PEAr€HTOB PaBHBI

1 Mosb* 1—1 1 Bce KOHCTAHTBI CKOPOCTH, BBIPAXKEHHBIE Uepe3 MoJb - J1—1 U c,
paBHBI 1.

20. Ilpu kakux ycinoBusix peakiusi A + B — P MoXXeT onuchIiBaTbCsi KHHETUKOU
1-ro nopsinka?

21. 3a kakoe Bpems 75% BelllecTBa BCTYIIUT B PEAKIIUIO a) IEPBOTo, 0) BTOPOTO,

B) TPETHErO MopsiaKa’?

22. MoxHo 1, aHanorudao Gopmyse (18.9) (u. 1, § 18), onpeaenuts cpentee
BpeMsl )KM3HU JIJIs1 peakluu 2-ro nopsiaka?

23.Kakue KoOpAUHATHI HAJI0 UCTIOIB30BAThH MPU PEIICHUH 0OPAaTHOU 3a/1a4uul JJis
peakuuu 3-ro nopsiaka’?

24. [IpoBenute KuHETUYECKUH aHan3 peakuuu (—1)-ro nopsaka. CocraBbre

U pelnTe KHHETUYECKOe YpaBHEHNE, HalliuTe epHo/I MoTypacaja.

25. ns peakiuu 1-ro mopsiika onpeneuTe 3aBUCUMOCTh CpeTHEeN CKOPOCTH peakiuu B uHTepBaie (t1,
t2) ot cpenneit koHreHTpanun (¢l + ¢2)/2.

26. [IpuBenuTe mpuMepbl 0OpaTUMBIX PEaKINil MEPBOTo MOpPsKa.

27. Kak cBsi3aHa KOHCTaHTa paBHOBECHUS B 0OpaTUMOM peaklMK ¢ KOHCTAaHTaMU
CKOPOCTH 3JIEMEHTapPHBIX CTAIUNA?

28. N3o0pasnute KHHETHYECKHE KpUBBIE T 0OpaTuMoii peakmuu ¢ K = 1.

29. Korna ckopocTh 00paTuMoi peakiiuu 00Jibie — BOJW3M PaBHOBECHS WU
Brnanu ot Hero? [loaTrBepauTe OTBET ¢ moMoIIbio cooTHommeHus (21.11) (4. 1, § 21).
30. Kak u3MeHsieTcst BpeMs pestakcaiuu (T. €. BpeMs IPaKTUYECKOTO YCTaHOBJIE-
HUS paBHOBECHS) C pocTOM Temriepatypsi? [louemy?

31. IlpuBenuTe npumepsl NapauIeIbHBIX peakiuil (He 00s3aTeNIbHO EPBOTO MO-
psnKa).

32. Ilouemy B mapajuleIbHBIX PeaKIUIX MePBOro NOpsaKa KOHIIEHTPALUH PO-
IYKTOB MPOMOPLHUOHAIIBHBI IPYT APYTY?

33. OOBsicHUTE, TOYEMY B NapaJICIbHBIX PEAKIUIX JIUMUTHPYIOMEH CTauei
SIBJIIETCS OBICTpAst peaKIusl.

34. MoXHO 11 JUIsl ciy4asi IBYX MapajljleNIbHbIX PeakIuil IepBOro mopsaKa

HaWTH 00€ KOHCTAHThI CKOPOCTH 10 €AMHCTBEHHOI KMHeTH4ecKoi kpuBoii? Eciu na,
TO Kak 3TO CAeNaTh?

35. Kakue ycioBus ciocOOCTBYIOT KHHETHUYECKOMY KOHTPOJIIO, a KaKue — Tep-
MOJMHAMUYECKOMY B MapaUIETbHBIX PEAKIUAX ?

36. Ucnonb3yst KHHETUYECKHE YPABHEHUS, HO HE peliasi ux, TI0KaKUTE, 4YTO

B MIOCJIEJIOBATEIBHBIX PEAKIMIX TOUKA epernda Ha KWHETHYECKOH KPUBOM MPOyKTa
COBIA/Ia€T C TOYKOW MaKCUMyMa KOHIICHTPAIlMH HHTEpMeIuaTa.

37. Ilpu KakuX yCIOBHUSX CKOPOCTh IEPBOM CTA/IMU B LIETIOYKE JBYX MOCIEI0BA-
TEJIbHBIX PEaKUUi MPAKTUUYECKH paBHA CKOPOCTU BTOPOM cTaguu?

38. Haiinure BeIpakeHHE U1 MAKCUMAIIbHOM KOHIIEHTPALlMK HHTepMeIraTa

B KuHeTH4yeckoi cxeme A — B — D. Ot 4yero 3aBUCHUT 3Ta BEIMUNHA — TOJIBKO OT
OTHOIICHUSI KOHCTAHT CKOPOCTH WJIM U OT UX a0COIOTHBIX 3HAUCHU?

39. Haiinure npenesnsl BEIUYUHBI VY



I=ynpu a) y — 0;6) y —; B) y — 1.

40. lokaxkuTe, 4yTO B OCIEA0BATENbHBIX peakiusix A — B — D oTHoweHue
MaKCHMaJIbHOM KOHILEHTPALlY UHTEpMEANAaTa K KOHLIEHTPALUN PeareHTa B 3TOT ke
MOMEHT BpeMeHH paBHO k1/k2.

41. Yto Takoe BEKOBOE PAaBHOBECHE U YEM OHO OTJIMYAETCS OT IEPEXOAHOTO
paBHOBecHs? BO3MOKHO Jiu BEKOBOE paBHOBECHE B LIETIOUKE, COAepKalleil bosee
JBYX CTaguii?

42. O0bscHUTE, KaK, U3MEPSIs M10JI0KEHUE U BETUUMHY MaKCUMYyMa Ha KUHETH-
YeCKOM KpUBOM MHTEpMEANATa, MOYKHO OIPEACIIUTh KOHCTAHTBI CKOPOCTH OT/IEIbHBIX
CTaauil B MOCNIe0BaTENbHBIX peakusix A — B — D.

43. Onumurte 0MH U3 CoCcO00B (J1I000#) perieHust 00paTHOM 3a1auu st
IIOCJIE0BATENIBHBIX PEAKIIHIA.

44. He periasi KHHETUUECKUX YPaBHEHUM, KAUECTBEHHO ONMUIINTE KHHETUUECKUE
KpUBBIE JIJIsl TPEX MOcieIoBaTeNbHbIX peakuuil Al — A2 — A3 — P npu ycnoBun,
YTO BCE€ KOHCTAHThI CKOPOCTU IPUMEPHO PaBHBI APYT APYTY UM UMEIOT OJIMH U TOT
e MOPSA0K BETUYHHBI.

Memoouueckue pekomenoayuu no peuieHulo 3a0au.
[Ipuctymass ¥ pacCMOTPEHHIO TPUMEPOB U CAMOCTOSITEIIBHOMY PEIICHUIO 3aj1ad, HeoOX0auMo
BHUMATEIBHO MPOUYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BOIIPOCY TeMbI. ba30Bbie KOHIIETIIINK B JAHHOU

TeME€ — J3TO KOHIICTIUS KUHETHYECKOTO 3aKOHA JCUCTBUS MacC , TOPSIOK pEaKkiuu , | MPUHIINI
KBa3UCTAIIMOHAPHOCTH W KBa3UpaHoOBecHs . BaxHeillmme TMOHATHS :3aKOH JEHUCTBUS Macc
MOJIEKYJIIPHOCTD peaknuu, TpsMas u oOpaTHas 3amada ,KOHCTaHTAa CKOPOCTH , TPUHIIUI

KBa3HCTAIIMOHAPHOCTH W KBAa3WPAHOBECHS,. OJTH TIOHATHUS CJIEAYeT BBIYYUTh W pa3olOpaThCsi B HX
cooTHommeHusX. [lpu pemeHnn mcnosib30BaTh (POPMYNIBI M aHAJTMTHYECKUAE BBIPAKEHHUS JICKIUH TIO
JTAHHOU TEME.

Tema «Teopusi XMuMHYECKOI KHHETHKH»

1.ChopmynupyiiTe OCHOBHBIE JIOMYIIECHHUS TEOPUU aKTUBHBIX CTOJIKHOBEHHIA.

2. IlepeuncnuTe OCHOBHbBIE THUITBI CTOJIKHOBEHHH. YeM OHU OTIMYAIOTCS IPYT OT
npyra?

3. Kakyro pa3zMepHOCTh UMEET a) CeueHHe CTOJIKHOBEHHS; 0) ceueHue peakuuu?
4. O0bsicHUTE (PU3NUECKUN CMBICT CTEPUYECKOTO MHOXKHUTETIS, TalTe ero cTa-
TUCTUYECKYIO U TEPMOJMHAMUYECKYIO HHTEPIIPETALIMIO B paMKaX TEOPUU aKTUBUPO-
BaHHOTO KOMILIEKCA.

5. B kakoM ciydae ceueHHe CTOJIKHOBEHHUS OOJbIlle — Ui )KECTKUX chep uin

B Cllyyae MPUTSKEHUS MOJIEKY?

6. Kak cBsi3aHa OnbITHAsI SHEPIUsl aKTUBAIIMM C UICTUHHOW B paMKax T€OPUHU
CTOJIKHOBEHUI?

7. N3006pa3ute THMUYHYIO 3aBUCHUMOCTh KOHCTAHTBI CKOPOCTH MOHOMOJIEKYJISIP-
HOM peaKkluu OT IaBJICHHUSL.

8. Uto Takoe JaBieHHUE MEePexo/ia U KaK OHO CBSI3aHO C KOHCTaHTaMHU CKOPOCTHU
OT/AENbHBIX cTaauil B cxeme Jlunnemana?
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9. U300pa3uTte MOTEHIUATBHYIO KPUBYIO JIBYXaTOMHOUM MOJIEKYJIbI U YKaKUTE Ha



HEH BHEPIUIo U JUIMHY CBS3H.

10. Yo Takoe aKkTUBUPOBAHHBIN KOMIJIEKC?

11. Kak onpenensercs KoopAuHaTa peakuy 4e€pe3 NOBEPXHOCTh MOTEHIUAIIb-
HOU 3Heprumn?

12. ChopmynupyiiTe OCHOBHBIC IOMYIICHUS TEOPHH aKTUBHPOBAHHOTO KOMILICK-
ca. KakoBbl orpannueHus 3Toi Teopun?

13. B uem oTiiune akTUBUPOBAHHOTO KOMIUIEKCA OT MOJIEKYJI PEareHTOB U MPO-
TYKTOB?

14. Hanuunte OCHOBHOE ypaBHEHUE a) TEOPUU aKTUBHBIX CTOJIKHOBEHHUIA;

0) Teopuu aKTUBUPOBAHHOTO KOMILJIEKCA.

15. B kakux peakuusix TAK u TAC natot 65n3kue BbIpaXeHUs! JUIs1 KOHCTAHThI
CKOpoCTH?

Memoouueckue pekomenoayuu no peuieHulo 3a0au.

[Ipuctynas K paccMOTPEHHIO TIPUMEPOB U CAMOCTOSITEILHOMY pEIIeHHIO 3a7ad, HeoO0X0AuMO
BHUMATEJIBHO MPOYECTh KOHTEHT M0 COOTBETCTBYIOIIEMY BOIPOCY TeMbl. ba3oBble KOHIENIMH B TaHHOU
TeM€ — O3TO KOHUEMIMsS SHEPruu aKTHBALlMM JJIs 3JEMEHTAPHOTO aKTa XHMUYECKOM peakiuu
Baxkneiinyie NOHATHA | NOBEPXHOCTh MOTEHIIMAIBHON 3HEPTUH, MYTh PEaKLUH, EPEXOITHOE COCTOSIHUE,
aKTUBHUPOBAHHBIA KOMIUIEKC, CTEpUYECKHil (akTop, TpaHcMuccuoHHb koshouuudHT , TAK, TAC,
¢dopmyna Tpayrua — Jlbtouca ,cxema Jlunaemana , MOHO- , OU- , TPUMOJIEKYJISIPHBIE PEAKIIMH B TEOPHUU
TAK u TAC, doroxumMuveckue peaxiuu, KBAHTOBBIH BBIXOJ, 3aKOHBI (DOTOXUMHH .DTH TOHSATHUS
clleqyeT BBIYUUTh M DPa3o0paThCsi B UX COOTHOIIeHUsX. [Ipu pemieHuu ucnonb3oBath (GOpMyabl U
aHAJTUTHYECKUE BBIPAKECHUS JICKIIUH 110 TaHHON TeMe.

Tema «Karanus»

1. B yem cocrouT oOmuit MexaHu3M JEHCTBUS KaTaIM3aTOPOB?

2. Kakumu cBOMCTBaMHU JIOJDKHBI 00J1a/1aTh KaTaln3aTophl?

3. Yto takoe TOF u TON? OObsicHUTE pa3audre MKy HUMHU.

4. Tlpeanoxxure KOJIMYECTBEHHBIN KPUTEPUH JIJIs1 XapaKTEPUCTUKU CEIEKTUBHO-
CTH KaTalu3aropa.

5. Kakue xapakTeprCTUKH peakluii U3MEHSIOTCS MO/ IeHCTBUEM KaTallu3aro-
POB, a KaKHe OCTAOTCSI HEU3MEHHBIMU ?

6. ChopmynupyiiTe NPUHIUIBI CTPYKTYPHOTO W SHEPTETHUYECKOTO COOTBETCTBU.
7. IlepBas cTanus pas3yioKeHHs 030Ha MO ICHCTBUEM KaTallu3aTopa — aro-
MapHOoro xyopa — onucbkiBaetrcs ypaBaenueMm Cl + O3 — ClO + O2. Cuuras, 4to
MPOILIECC B IIEJIOM JBYXCTaUNHBIN, HAUIIUTE YpaBHEHUE BTOPOU CTaAMH.

8. DHeprus akTUBalMU THAPOJIN3a caXxapo3bl B KUCIOTHOM Cpe/ie paBHa

107 k/Ix - monb—1, a B mpucyrctBuu hepmenTa caxapassl — 36 kJIx - Mmonb—1.
Bo ckonbko pa3 ckopocTh pepMEHTATUBHON PEAKIMH OOJIBIIE CKOPOCTU PEAKIIHH
B KMCJIOTHOM cpeze npu 25°C?

9. YUemy paBHa ckopocTh peakuuu (23.3) (cMm. 4. 1, § 23) B kBa3upaBHOBECHOM
npuoIMKEeHUN?

10. B yem pa3Huna Mex1y cerupuaeckuM 1 00IUM KUCIOTHBIM KaTaan3oM?
11. Yro takoe pynkuus kuciaotHocty ['ammera? Kak oHa cBs3aHa ¢ BOAOPOA-
HBIM NOKazarenem?
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12. IIpencraBbre cooTHOIIeHUE (23.11) Mex 1y ONIBITHONM KOHCTAHTON CKOPOCTH

k u kucrnoTHOCTBIO cpeapl hQ B MUHEHHOH (opme, MO3BOJISIONICH OTIPEIeTUTh apa-
Mmetpbl k2 1 Kb ¢ momornkro nuHeiHON perpeccum.

13. M3o6pasute rpaduk 3aBUCUMOCTH CKOPOCTH ()epMEHTATUBHOM PEAKIIUU OT
KOHIIeHTpanuu cyoctpaTa. Kak mo rpaduky onpenenuTts KoHCTaHTY Muxasmuca?
14. KakoBa pazmepHOCTh KOHCTaHThl Muxasnuca? Kak oHa coryacyercs ¢ ornpe-
nenennem (23.18) (em. u. 1, § 23)?

15. O0BscHUTE GUBNICCKUI CMBICI ITapaMeTPOB YpaBHEHHSI Muxasmuca—

MeHnTen.

16. 3anuimnTe ypaBHEHNS KOHKYPEHTHOTO M HEKOHKYPEHTHOI'O HHIMOMPOBAHUS

B KoopauHatax JlalinynBepa—bepka. [IpencraBbTe 3T ypaBHEHHUS B TpaduuecKoM
BHJIE /IJISl TPEX Pa3HbIX HAUYaJbHBIX KOHIEHTpaluii uuruouropa (Bkiatovas [1]0 = 0).
OO0bscHUTE, KaK HAWTH KOHCTAaHTY UHTMOUPOBAHUS.

17. 3anummnTe ypaBHEHNS KOHKYPEHTHOTO M HEKOHKYPEHTHOT'O HHIMOMPOBAHUS

B koopauHaTax r0) — r0/[S]0. IIpencraBpTe 3T ypaBHEHUS B rpadUIeCKOM BUJIE IS
TpeX pa3HbIX HAYaJIbHBIX KOHLIEHTpauuid uaruoutopa (Bxmoyas [1]10 = 0). O6sbsc-
HUTE, KaK MOKHO OIPENIeINTh KOHCTAaHTY HHTHOMPOBAHUSI.

18. [Touemy mpu HEKOHKYPEHTHOM WHTHOMPOBAHUHU MPEITIOIATaeTCsl, 9YTO KOH-
cTaHThl qucconnanuu komruiekcoB EI u ESI onnnakoBb1?

19. Yem sHepreTryeckas KpuBasi TeTEpOTEHHOTO Katanuza (puc. 23.5) oTyinua-
€TCsl OT TAKOBOM JIJIs1 TOMOTeHHOTOo KaTanu3a (puc. 23.1) (em. u. 1, § 23)?

20. YkaxuTe Ha pUC. 23.5 BEIUUMHBI KOKYIIEHCS SHEPTUU aKTHUBALIUM IreTe-
POTEHHOM peakIuy 1 SHTAIBINN aAcopOLnu peareHTa. B yem paszHuia Mexay
Ka)XyILENCs 1 UICTUHHOM SHEPIUEel aKTUBALIMU T€TEPOTr€HHON peaKkuu?

21. B yem cocTOUT pa3nuyure Mex Ay KHHETHYeCKUMH YPAaBHEHUSMHU U1 TOMO-
TE€HHBIX PEaKIUi U PEaKIHi B aICOPOIIMOHHOM ciioe?

22. Yto 0011Iero U B UeM pazinyre MeXIy MeXaHu3MaMu (pepMeHTaTUBHOIO

U TeTepOreHHOro Karaiau3a’?

Memoouueckue pexomeHnoayuu no peuieHuro 3a0au.

[Ipuctynas K paccCMOTPEHHIO TPUMEPOB U CAMOCTOSITEILHOMY pEHICHHIO 3a7ad, HeoO0XOAUMO
BHHUMATEJILHO MPOYECTh KOHTEHT M0 COOTBETCTBYIOIIEMY BOMPOCY TeMbl. ba3oBbie KOHIIENIINY B JaHHON
T€MEe — 3TO KOHIEMIUS YIPaBICHHUS YHEPrUeil aKTHUBAIMU U CKOPOCTHIO XMMHUYECKOW peakluu 4epes
Katajau3aTopbl . BakHellliue MNOHATHUS: ONPEAUJICHUS KaTaiu3a , TOMOTEHBIM KaTalu3,KHCIOTHO-
OCHOBHBIH KaTanu3, (QYHKIHSA KUCIOTHOCTU ['aMmeTa , reTeporeHHbINH KaTaau3 , PeKUMbI T€TEPOTE€HHOTO
KaTrajin3a , KHHETUKA TeTepPOreHHO- KaTAIMUTHYECKUX pPEaKUUU ,TeOpHus MYJIbTUIUIETOB bananauHa,
aKkTUBHBIX aHcamOnelt Kobo3eBa . DTH MOHATHUS ClieyeT BHIYYUTHh M pa3o0paTbcs B UX COOTHOIICHUSIX.
[Ipu pemieHNH UCOIB30BATh GOPMYIIBI U AHATUTUYECKHE BBIPKEHUS JIGKIIUH 110 TaHHON TeMe.

Tema «PaBHOBeCHbIC H HEPABHOBECHbIE SIBJICHHS B PACTBOPAX 3JIeKTPOJIUTOBY
1./laiiTe onpeneneHne NOHATUS <KIIEKTPOIUT.
2. [louemy B pacTBOpax 3JE€KTPOJUTOB, KaK IpaBUiIo, HaOI0aat0TCs Ooiee



3HAYUTENIbHBIE OTKJIOHEHHUS OT UJCAIbHOCTH, YEM B PACTBOpPAX HEAIEKTPOJIUTOB?
3. MO3KHO JI1 3KCIIEPUMEHTAJIBHO OIPENEIUTh AKTUBHOCTHU OT/JEIbHBIX HOHOB?
[Touemy?

4. JlaiiTe onpeneneHus MOHATUN <KCpeHssi MIOHHAS! aKTUBHOCTH>> U <KCpeIHUM
MOHHBIN KO3(PPUIMEHT aKTUBHOCTH >>.

5. [IpuBeaure Tpu crocoda BbIpaKEHUSI aKTUBHOCTH MOHOB B Pa3HbIX KOHIIECH-
TPAaLMOHHBIX IKajax. Kak Ha3pIBAIOTCS COOTBETCTBYIOMUE KOI(DDHUITMEHTHI aKTHUB-
Hoctu? Kak OHM COOTHOCSTCS MEXI1y coO0i?

6. Kak cBsizanbl Mex 1y co00# aKTUBHOCTH MOHOB, CPE/IHSAS NOHHAS! aKTUBHOCTh

Y aKTUBHOCTbH JIEKTPOJIHUTA?

7. YT0 Takoe WOHHAs Ccujia pacTBopa?

8. ChopmynupyiiTe mpaBuiIo HOHHOM cuiibl. KakOBBI TpaHUIIBI €r0 TPUMEHUMO -
ctu? imeet 11 OHO TeopeTnyeckoe 000cHOBaHUE?

9. Ilepeuncnure UCXOTHBIC MOTOKEHU Teopun Jledas—XIoKKeIs.

10. HatiTe onpenenenust TOHATHI <KIIEHTPAIbHBIA HOH>> U <KHOHHAas aTMOchepa>>.
11. Yto takoe paguyc HoHHOM atMocdepbl? OT KaKMX apaMeTpoB OH 3aBUCUT?
12. 3anummuTe ypaBHeHHE NiepBoro npulmmkenus teopun Jlebas—Xrokkems 1
pacdeTa cpeHero HOHHOTO Kod(PHIMeHTa aKTUBHOCTH. Y K&KUTE KOHIIEHTPAIIUOH -
HYIO TPaHMIly €ro IPUMEHUMOCTH.

13. Ot xakux napameTpoB 3aBUCUT KO3(PPUIIMEHT A B ypaBHEHUU IIEPBOTO
npuOmkenus Teopuu Jledas—Xrokkens?

14. 3anummuTe ypaBHeHHUEe BTOporo npubmmkeHus teopun Jedas—Xrokkens. [1o-
scHUTE GU3UYECKUIN CMBICT IapameTpa a.

15. Kak pacmmpstoTcsi KOHIIEHTPAIMOHHBIE TPAHUIBI TPUMEHUMOCTH TEOPUH
JleOas—X1oKKels B paMKax ypaBHEHHsI TPETHETO NPUOTUKEHHS U YPaBHEHUS
Xapuena—QysHa?

16.1aitTe onpenenenye NoHATUs <KyZelIbHAs 3JIEKTPOIPOBOJHOCTE>> pacTBOpa
anekTposuta. OT Kakux rnapameTpoB oHa 3aBuUcUT? KakoBa ee pa3mMepHOCTH?

17. Kak ynenpHast 31€KTpONPOBOJHOCTh PaCTBOPOB 3JIEKTPOIUTOB 3aBUCHUT OT
koHneHTpamuu? [Touemy Ha 3TO# 3aBUCMMOCTH HAOIOAACTCS MAKCUMYyM?

18. laitTe onpeaeneHust NOHATUN <KMOJIIpHAs AJIEKTPONPOBOIHOCTE>> U <K3KBU-
BAJICHTHAs 3JIEKTPONPOBOJHOCTH>>. KakoBbI pa3MepHOCTH 3TUX BeanuuH? Kak oHn
CBSI3aHBI C YACJIBbHOU 3JIEKTPOIPOBOJHOCTHIO?

19. Kak sKkBHBaJIeHTHAs 3JEKTPOIPOBOAHOCTh 3aBUCUT OT KOHIICHTpAIUH (pa3Be-
nenwusi)? UTo Takoe mpenenbHas S3KBUBAJICHTHAS AJIEKTPOTIPOBOJIHOCTh?

20. Kak cBs13anbl Mex 1y cO00 SKBUBaJIEHTHAS 3JIEKTPOIIPOBOTHOCTD U Mpe-
JieNbHasl SKBUBAJIEHTHAS 3JIEKTPOIIPOBOTHOCTh B Pa30aBIEHHBIX PacTBOPAX CIA0BIX
IIEKTPOJIUTOB?

21. Chopmynupyiite 3akon Kombpayiia (3akoH KBaApaTHOTO KOpHS). J{ms Kakux
AIIEKTPOJIUTOB M B KAKOM 00JIaCTH KOHIIEHTpAIHii OH BbITIONHsAeTCs? FimeeT 1 oH
TeopeTHueckoe 000CHOBaHUE?

22. Kakyro BEJIMUMHY Ha3bIBAIOT MOJABM)KHOCTBIO HOHA? KakoBa ee pa3MepHOCThH?
23. Copmynupyiite 3akon Konbpayia o He3aBUCUMON MUTpaIii HOHOB. Kakos
ero pu3nuecKuii cMpici?

24. JaiiTe onpeaeneHue NOHATUA <KUUCII0 NepeHoca>> noHa. Kakosa ero pazmep-



HOCTh? Kak OHO CBSI3aHO € IIOJIBUKHOCTHIO HOHOB B pacTBOpe?

25. UeM 0OBSCHSIOT aHOMAJIHHO BBICOKHE MOIBMKHOCTH HOHOB H+ 1 OH—

B BOJHBIX pacTBopax?

26. Yto Takoe <KCTOKCOB paanyc>> noHa? Kak oH COOTHOCUTCS ¢ KpUCTaJUIorpa-
¢budeckum pagmycom?

27. Kak 5KBUBaJIEHTHAas 3JIEKTPOIPOBOJHOCTb 3aBUCUT OT TeMIieparypsl? Uem
00yCIIOBJICHA Ta 3aBUCUMOCTB?

28. Chopmynupyiite mpaBmio Banbaena—IIrucapKeBCKOTO U YKaKHUTE YCIIOBUS
€ro MPUMEHUMOCTH.

29. Jlaiite onpeaeneHus NOHATUN <KpeJaKCallMOHHBIN>> U <K3eKTpodopeTnye-
CKUI>> 3 dexTrl. B ueM npuynHb ©X BOZHUKHOBEHUS?

30. B uem coctost apdext Buna u apdexr [Jedbas—Danprkenxarena? Kakopsl
MPUYMHBI KX BOSHUKHOBEHHS?

Memoouueckue pekomenoayuu no peuieHulo 3a0au.

[Ipuctynmas K pacCMOTPEHHIO TPUMEPOB W CAMOCTOSITEILHOMY pEIICHHIO 3a7ad, HeoOXOJIUMO
BHHMATEJIHLHO TPOYECTh KOHTEHT IO COOTBETCTBYIOIIEMY BOIIPOCY TeMBI. ba3oBbIe KOHIICIINY B JTaHHOU
TeMe — 3TO KOHIICTIIUS WOH —IUIOJIbHOTO W MOH — MOHHOTO B3aMMOJICHCTBHS W  KOJWYSCTBEHHOTO
OTHMCAHUS CBOWCTBA JTHX CHCTEM KaK B COCTOSHHU pABHOBECHS ,TaK W TIPH TPOXOXKJICHUU
AIIEKTPUYECKOTO0 TOKA M MPOTEKAaHWU OKHUCIUTENIbHO — BOCCTAHOBHUTEIBHBIX M APYTUX MPOLIECCOB B UX
oObeme. BakHelne MOHATHS: 3JEKTPOJMT, JIEKTPOIUTHUECKAs AUCCOLMAIMS, COJIbBATalls, MOH —
WOHHOE B3aWMOJCHCTBHE ,MOHHAas aTtmocdepa ,K03QOUIMAIT aKUBHOCTH ,IIEPBOE , BTOPOE, TPEThE
npuomkenne Teopun [edas — Xrokkens , muddy3us u MUTpaIus HOHOB , SJIEKTPOTIPOBOTHOCTD , YHCIIA
nepeHoca, 3akoH Kombpaymma , snexkTpodopeTHdecknii U penakcanMoHHbIA AdekTsl , d3dhdext Buna |,
Jlebass —@anbkeHrareHa, aHaMmajabHas OAJIEKTPONPOBOJHOCTb. OTH TOHATUSA CJEAYEeT BBIYUYUTH M
pa3zo0paThCsi B MX COOTHOIICHMSIX. [Ipu pelieHHMH MCHONb30BaTh (O M AHATUTHUUECKUE BBIPAKEHUS B
JIEKIUH 110 TAaHHOU TeMe.

Tema «TepmoanHaMuKa 3J1eKTPOXUMHUYECKHUX 1eTIei»

1. ChopmynupyiiTe npaBuiia cCXeMaTUYECKON 3aIIUCH JIEKTPOIOB U LIETeil.

2. Kakas nens Ha3plBaeTCs MPaBWIBHO pa3oMKHyToW? IIpuBennTe npumep Takon
LIEMH, 3aIUIINATE €€ CXEMY.

3. JlaiiTe onpeeneHus MOHATHH <KIIEMb ¢ IEPEHOCOM>> U KIIeTb 03 mepeHoca> .
IIpuBeauTe mpuMepsl TaKUX LETIEH.

4. Yro takoe nudy3noHHbIM noTeHMan? B yem npuunHa €ro BOSHUKHOBEHUS?
Kak ero ycrpanstor?

5. Haiite onpenenenue nonsatusa K3/C nenu>>. Kak ee n3mepsror? Kak cBsizana
OJIC uenu c sHeprueit 'mb6ca nmporekatomeil B Hel peakuu?

6. ChopmynupyiiTe yCcioBuUs IEKTPOXUMUUECKOTO PaBHOBECHUS HAa TPaHMIIE
IEKTPOA—PACTBOP.

7. YTo Takoe ranpBaHU-NOTeHLMAN? MOKHO JIM €ro dKCIIEPUMEHTAIILHO U3MeE-
PUTH WM TEOPETHYECKU paccunTaTs? [louemy?

8. 3anumuTe ypaBHeHne HepHera a1 3 1eKTpoJHOro noTeHuuana. Yro rakoe
CTaHJAPTHBIN IEKTPOIHBINA noTeHnuan? Kak ero nuamepstor? MoxHo 11 ero pac-



CUHUTAThH?

9. Chopmynupyiite npasuio Jlrotepa. [IpuBenuTe npumep ero UCHOIb30BaAHUSL.
10. ITpuBenuTe mpuUMeEpPHI AIIEKTPOIOB MEPBOTO U BTOPOTO poja. 3alMIIUTe UX
CXEMBI, IPOTEKAIOIINE PEAKIIUU U BBIPAYKEHUS JJIS JIEKTPOIHBIX IIOTEHIIMAJIOB.
11. Kakue nenu Ha3pIBatOT KOHLIEHTpauMOHHbIMU? [TprBeanTe npuMepsl Takux
uernei. 3anumure ypasHenus s ux IJ(C.

12. Kakue 31eKTpoibl MOKHO MCIIOJIb30BaTh s onpeneneHus: pH pacrsopa?
[IpuBeauTte nmpuMep TaKoro 3AEKTPOA, 3alUIIUTE IEKTPOAHYIO PEAKIIUIO U YpaB-
HEHUeE, CBsI3bIBalollee MOTeHIMaN 3J1ekTpoaa ¢ pH pactBopa.

13. Yto Takoe CTEKIISIHHBIN AJIEKTPO? 3aluIlnTe ypaBHEHHE, CBA3BIBAIOIICE
noTeHuuan sekrpoaa ¢ pH pactBopa. Ilouemy cTekISIHHBIN 371€KTPO] HEOOX0AUMO
KanuOpoBaTh?

14. Kak cBsi3aHa KOHCTaHTa paBHOBECHS IOTEHIIUAIONIPEACIIAIONIEN PEAKIIK CO
CTaHapTHHIM 3HadeHuem DJ[C?

15. Kak onpenenutb ArG, ArS n ArH xumundeckoil peakiiu ¢ moMoIIbko
mmeperus JJ]C? 3anumuTe COOTBETCTBYIOMKE (POPMYIIBI IJIs pacyeTa.

Memoouueckue pekomenoayuu no peuieHuro 3a0au.

[Ipuctymass k pacCMOTPEHHIO TPHUMEPOB W CAMOCTOSTCIBHOMY PEIICHHIO 3aJad, HEe0O0XOJIUMO
BHUMATEJIBHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BOMPOCY TEMbI. ba3oBbie KOHIENIMKU B JAHHOU
TeME — 3TO KOHIIENIUS MPOCTPAHCTBEHHOTO Pa3/ICICHUs 3apsiia Ha TPAHUILIE DJICKTPOJ — BJIEKTPOIUT U
BO3HUKHOBEHMS JIEKTPOAHOTO MOTEHIHANa . BaxkHelme MOHATHS: 3JIEKTPOXUMUYECKUN MOTEHIHMAN |,
BHYTPEHHUH , BHEIIHUN , MOBEPXHOCTHBIM , rajbBaHW MOTEHIMAIbl , SJEKTPOXMMHYECKasl LEIb ,
aNeKTpoxuMuueckoe paBHoBecue , IJIC menu, OKHCIMTEIBHO — BOCCTAHOBUTEIBHBIC MOJYPEAKIIHH,
SJIEKTPOAHBIA TMOTEHUHMAJ ,THINbI JJIEKTPOAOB M 3JJeKTpoxumMu4yeckux uemneii ,merox IAC nas
onpeaeJeHUs1 TSPMOJMHAMUYECCKUX MApaMEeTPOB. DTH TOHATHUS CIICIYEeT BBIYUYUTh U pa3o0OpaThCs B HUX
cooTHommeHusX. [Ipu pemennn ucmonb3oBarh GOPMYJbl U AHAIUTHYCCKUE BBIPAKEHUS B JICKIUAX TIO0
JTAaHHOU TEME.

Tema «CTpoeHue 3apsikeHHbIX TPAHHI] Pa3/iesia»

1. Tloctpoiite 3NMeKTPOKANIIAPHYIO KPUBYIO PTYTHOTO 3nekTpoaa 1H. pactBope NaxSO4

2. TlocTpoiiTe AMeKTPOKAMMWISIPHYIO KPUBYIO PTYTHOTO 31eKkTpoaa 1H. B pactBopax NaF, NaCl,
NaBr, Nal

3. OnumuTe 0OCHOBHOM HEIOCTaTOK MoJieiH [ enpMrombia

4. Kakoe 00cTOSTENBCTBO CIOCOOCTBOBAJIO CO3/IaHUI0 Moiesiel T y3noHHONM 00XBATKU ABOMHOTO
cios?

5. 3HauyeHue eMKOCTU JBOMHOTO ciiod 1o Mojaenu ['yu u Uenmana noiay4yeH pemieHueM COBMECTHO
KAaKMX YpaBHEHUI?

6. OnuimmTe 1Ba OCHOBHBIX SIBJICHHI CBSI3aHHBIX ¢ 00pa30oBaHUEeM IpaHUIIbI pasnena das

o
7. BennunHa NOBEPXHOCTHOI'O HATSKEHUS pTyTU B BoJHOM pactBope KBr mipu 18 C umeer

2
cienyrouue 3HaueHust (Mx-m ):



-0,B 0,55 0,60 0,65
5]
¢, (MOTb-11 ) o
0,03 427.0 427.,4 427.6
0,10 426,0 426,4 4272
0,30 425,0 425.,6 426,0

- .
Ncnonb3ys ypaBuenust [ m66ca u JIumnmMana, BEIYACIUTH aIcopOIiio kaTioHOB K 1 annonoB Br
Ha ptytu B 0,1 H pactBope KBr npu ¢ = - 0,60 B. 3nauenus noTeHImama ¢ JaHbl TPOTUB

HOPMaJIbHOT'O KAJIOMCJIBHOI'O 3JICKTPOJa.

8. Hcnomnp3yst METOJ] UNCIEHHOTO UHTErPUPOBaHMs (HaIpUMep, METO Tpaleluii), BBIYUCIUTh

3apsj, cooTBeTcTBYIOMMM noTeHuany — 0,90 B, ecnu quddepennmanbHas EMKOCTb JBOMHOTO

o
anekTpudeckoro cios Ha ptytd B 0,01 H pactBope NaF mipu 25 C umeer crenyroniye 3Ha4eHus:

_(p’B

0,48

0,50

0,60

0,70

0,80

0,90

-2 2
C, (®-M )-10

13,15

13,43

16,85

19,35

18,95

17,75

[ToTennuan HyJIEBOTO 3apsiia pTYTH B 3TOM pacTtBope paBeH — 0,48 B (1o oTHOIIEHUIO K
HOPMaJIbHOMY KaJIOMEIbHOMY 3JIEKTPOAY).

9. Hcnonb3ys METOJ YUCICHHOTO UHTETPUPOBAHUS (HallpUMep, METO/] TPAlelHii), BEIYUCIUTD 3apsi

COOTBETCTBYIOIINHN noTeHuuany — 1,3 B, ecnu quddepenunanbHas EMKOCTb JBOMHOTO

()
anexktpuueckoro cyos Ha ptytd B 0,01 H pactBope NaF nipu 25 C umeer creayronime 3HaYeHUS :

-9, B 0,48 0,50 0,60 0,70 0,80
C (cp-M'z)-mz 13,15 13,43 16,85 19,35 18,95
-9,B 0,90 1,00 1,10 1,20
C. (®v )10 17,75 16,90 16,45 16,10

[ToreHnuuman HyJEBOTO 3apsiia pTYTH B 3TOM pacTBope paBeH — 0,48 B (10 oTHOIIEHHIO K HOpMAJILHOMY
KaJIOMEJIbHOMY DJIEKTPOJLY).

10. Ucronp3ys METOJ YMCICHHOTO MHTETPUPOBAHUS (HAIPUMEp, METOJ TPAIElHii), BEIYACIUTH
3apsia, COOTBeTcTByromui mnoteHnuany — 1,80 B, ecniu nuddepennmanbuas €EMKOCTh JBOHHOIO

o)
anekTpuueckoro cios Ha prytd B 0,01 H pactBope NaF nipu 25 C umeer cienyromue 3Ha4eHus:
[ToTenmman HyneBoro 3apsaa pTyTd B 3TOM pactBope paBeH — 0,48 B (10 OTHOIIEHHIO K HOPMATEHOMY
KaJIOMEJIbHOMY DJIEKTPOLY).

Memoouueckue pekomenoayuu no peuieHuio 3a0au.
[Ipuctynass K pacCMOTPEHUIO TMPUMEPOB U CaMOCTOSITEIbHOMY PpEIICHHIO 3ajad, Heo0X0AnMO
BHUMATENBHO MPOYECTh KOHTEHT 10 COOTBETCTBYIOLIEMY BOIPOCY TeMbl. ba3oBble KOHLIENIMH B JaHHOM
TeMe — 3TO KOHIENIHs NPOCTPAHCTBEHHOTO pa3zeiieHNs 3apsijia Ha TPaHMLE DJEKTPO — AIIEKTPOJIUT U
BO3HUKHOBEHHUS 3JIEKTPOJHOIO MOTEHUMaNa . BakHelIne MOHATUSA: JIEKTPOXUMHUYECKUI MOTeHIHaT |,
BHYTPEHHUH , BHEIIHUI , MOBEPXHOCTHBIM , rajJbBaHU IMOTEHLIHANbl , 3JIEKTPOXUMHYECKas ILeJb ,
OJIC uemnw,
ANIEKTPOIHBI MNOTEHIMAN ,THUIBl DJEKTPOJOB M 3NEKTpOoXUMHUYeckux uenei ,meron D/JC  mid
OTpesieNIeHus] TEPMOJAMHAMUYECKUX MapaMeTpoB. DTH MOHATHS CIIEAYeT BBIYYUTh M pa3oOpaThCsl B UX

QJICKTPOXUMHNYCCKOC PABHOBCCHUC , OKHUCJIUTCIIBHO — BOCCTAHOBUTCJIBHBIC TMOJYpPCAKIIUH,



COOTHOIICHUAX. HpI/I PCHICHUHN HCIIOJIb30BATh (bOpMyJIbI U aHAJIMTUYCCKUC BBIPAXKCHUA B JICKIUAX II0

JTAaHHOU TeME.

Tema «3.]'ICKTPOXHMI/I‘16CK3H KHHECTHKA»

1.

4
Berancnuts ko3¢ ¢unments nuddysuu nona Tl , ecnu npeaenbHbIe cpeHue TOKH TUPy3un B
pactBopax 0,001 - u TlNO3 (m1-aKCl)uo0,001 -1 TlNO3 (1 3 - 1 KCI) paBHBI COOTBETCTBEHHO

-1
3,03 u 2,47 MxA. Xapakrepuctuku Kammuisipa: m= 0,9 mr-c ;1=3 c.

[Ipu snexTponuse pacTBOpa, COAEPXKAIIETO KOMIUIEKCHYIO COJIb cepebpa u uHauddepeHTHbIe
(o]
WOHBI, NpeaenbHas Au(@y3roHHas IUIOTHOCTh TOKa MO paspspkarommmcs moHam npu 25 C B

2 2
HEpa3MeIIMBAEMOM PAacTBOpE paBHA 5 A'M , a Ipu nepeMentnBanuu paBua 20 A-m .

Boruncnuth Tomuuny 1udGy3noHHOTO €105 B KAXKAOM Cllydae, €Clii KOHIEHTpalus

-1 9 2 -
paspsprarommxcs noHoB paBHa 0,02 Monb-11 , a koapdunuent nuddys3uu pasen 1,3-10 M -c .

Boruncnuthe audPy3MoHHYIO MIOTHOCTH TOKA U KOHIIEHTPAIUIO CdCl2 B pacTBOpe IpHU
AIIEKTPOOCAKIACHUH KaIMUS, €CIIH TIPU TUIOTHOCTH TOKa

i=211 A-M_2 TepeHanpsHKeHNue Ha KaToJe paBHSJIOCH MPU 25°C: AE =- 15 MB. Koaddumument
muhdy3umn Cd2+ paBEeH MpH ATOU Temreparype 7,2 10_10 Mz-c_l, a ToymuHa Jud y3HOTO CIIos

5
paBHa 4,5-10 M.

2+
Omnpenenutsh kodpdurment quddysun nona Pb B
3
1,15'10 - MonsspHOM pacTBOpe PbClz, €CJIM TIPeJIebHBIN cpeHui TOK Tud Y3Uun B TAKOM
pacTtBope paBeH 6,2 MKA, a XapaKTepUCTUKH KalTWJLJIApa UMEIOT CIIEYIoINUe 3HaueHus: m = 1,2

-1
mMr-c urt=4c.

N
Brruncantes Tok 0OMeHa iO 1 TOK, MPOXOIAIIUI Ha KaTOE, U1 PEaKIuy pa3psaa HOHA H3O Ha

3 2
PTYTHOM 3JeKTpoje miomanpio B 3-10 M , ecnu nepeHanpsixeHnue Ha karoae pasHo 0,60 B, a

ko3¢ dunments! B ypaBHenuu Tadens paBusl: a =1,41 Bu b =0,116 B.

BberuvcnuTe CKOpOCTH paspsiia HOHA TUAPOKCOHMS Ha LUMHKOBOM dnektpoge u3 0,01 -
o
HopMmaiibHOTO pactBopa HCI npu notenuunanax snexkrpona: £ T 1,0Bu E2 =F ,ecimnpu 25 C
p

KO3 (UIIMEHTH ypaBHEHUS
Tadens pasusl: @ = 1,24 B u b = 0,120 B. Cpeanuit ko3pHunineHT akTHBHOCTH
0,01 1 pactBopa HCl pasen 0,905.

BEIUKMCINUTE IJIOTHOCTh TOKA aHOJHOI'O PAaCTBOPCHHA HUKCIIA B 0,1 - HOpMaJILHOM pPaCTBOPC I\IICI2

o
npu 25 C, ecnu nepeHamnpsbkeHre Ha aHoze paBHo - 0,1 B, a minoTHocTh TOka 0OMeHa Ha HUKele B
3TOM pacTBOpPE



4 2
i0 =1,0-10 (A-Mm ). Koapdumment nepenoca anoanoro mporecca a = 0,50.

Jlo KaKoro 3Hau€HUs1 U3MEHUTCS INIOTHOCTh AHOJHOI'O TOKa IpH nepeHanpspkenuu n = - 0,15 B?

8. Ilpwu BBIAETICHUN BOJIOPOJA HA PTYTHOM DIIEKTPOEC B
0,01 — mHopmansHOM pactBope HCI mipu E1 = - 1,133 B 1ok paBeH I1 =601 MKA, a npu E2 = -

1,342 B Tox paBeH I2 = 38 MKA. [Inomaas s5ekTpoaa paBHa

4 2
1,2-10 M, T=293 K, cpenumnii korpduuneHT akTuBHOCTH pactBopa paseH 0,904. Onpenenutsb
KoaduureHTs a U b B ypaBHeHun Tadens u Tok oOMeHa.

N
9. Omnpenenuts 3 dexTuBHOE 3HaUeHUE Kod3pPunnenta iupdy3un nona Cs coOriacHo

AKCIEPUMEHTAJIbHBIM JaHHBIM, TIOJYYEHHBIM Ha PTYTHOM KalleJIbHOM KaToJie, €CJIU CKOPOCTb
-1
BBITEKaHUS PTYTH m = 1,2 Mr-c , BpeMs *KH3HU KaIull T = 4 ¢, 3HaU€HUE CPEAHETO NMPEAETHLHOTO
+ 6 -3 -1
Toka paspsna nona Cs dl =5,93'10 A, koHmneHTpaius nona pasua 1,5-10 (monb-a ).
10. Onpenenutsb yncieHHble K03 ULIHUEHTH B ypaBHeHUU MnbkoBHYa 1711 MTHOBEHHOTO (Id) 51

cpennero (dl) mpenenbHBIX TOKOB UG Y3Un Ha KaneJIbHOM PTYTHOM 3JIEKTpoie (Cirydaid

HecTanuoHapHou nuddy3uu k chepe, Koraa MIOTHOCTH TOKa TUPPY3UU MOXKET ObITh

323 23
MpeACTaBICHA YPAaBHEHUEM id = nFDc/NzDf). TloBepxHOCTb Karui paBHa: S = 8,52-10 'm  °t

B cBs3M ¢ TeM, 4TO POCT Kamid MPOMCXOJUT HaBCTpedy MOTOKY nuddys3uu, BelnMuMHA TOKa
Bo3pactaer B 1,525 pasza.

Memoouueckue pexomenoayuu no peuieHulo 3a0au.

[Ipuctynas K paccMOTPEHHIO TPUMEPOB U CAMOCTOSITEILHOMY pEHICHHIO 3a7ad, HeoO0XOAuMO
BHUMATEIBHO ITPOYECTh KOHTEHT M0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. ba3oBble KOHUENINU B TaHHOU
TeM€ — 3TO KOHUENUHUs IPOCTPAHCTBEHHOIO Pa3JelIeHUs 3apsja Ha TPAaHULE MEKTPOJ — JJIEKTPOJIUT U
BO3HUKHOBEHHUSI 3JIEKTPOJHOIO MOTEHIMANA . BakHelye MoHATHA: IEKTPOXUMUYECKUM MOTEHIUAN ,
BHYTPEHHUI , BHEIIHWI , NMOBEPXHOCTHBINM , TaJlbBaHW MOTEHLHAJbI , JJIEKTPOXUMHUYECKAs LENb ,
NeKTpoXuMuuyeckoe paBHoBecue , OJIC menu, OKHUCIMTEIBHO — BOCCTAHOBHUTENBbHBIEC IOJIYpPEaKIIUH,
3JNEKTPOJIHBIA MOTEHLMANT ,TUMBl JJIEKTPOJOB M 3JIEKTpoXuMuueckux ueneu ,meron IAC  mns
ompeseNieHus TePMOJAUHAMUYECKUX MapaMeTpoB. DTU TMOHSITUS CJIEIyeT BBIYYUTh M pa3oOpaThCcs B HX
cooTHoleHusX. [Ipy peleHun UCmoyib30BaTh (POPMYIbl U AHATTUTUYECKHE BBIPAXKEHHUS B JIEKIHUIX IO
JTAaHHOU TEME.

Kpumepuu ¢ghopmuposanusa oyenok no 3adanuam 01 camocmoamenvHou padomsl cmyoenma
(munoevie 3a0auu):

«omauunoy ( 206annoB) - oOydaromuiics oKasai riyOOKHe 3HaHUs MaTepuaja Mo MOCTaBJICHHBIM
BOITPOCaM, TPaMOTHO, JIOTHYHO €ro M3JIaraer, CTPYKTYPUPOBAI U Jie-TaJu3upoBail UH(opmaimio, u3oeras
IPOCTOTO MOBTOPEHHsI MH(OpPMAIMK M3 TEKCTa, WHPOpMAIHs MpEeA-CTaBlIeHa B IepepadOTaHHOM BUJIE.
CB000THO HCTIOB3YET HEOOXO0AMMBIE (POPMYJIBI IIPH PELICHUH 3a]1ay;

«xopouwoy (0T 1 110 2 GaIIOB) - OOYUYArOLHMIACS TBEPIO 3HAET MaTepUall, TPAaMOTHO €ro M3J1araer, He
JOTYCKaeT CYILECTBEHHBIX HETOYHOCTEH B TIPOIIECCE PEIICHHUS 3a/1ay;

«yoosnemeopumenvroy ( 1o 1 Gamna) - oOyyarommiics ¥MeeT 3HaHHS OCHOBHOTO Marepuaia To



MOCTaBJICHHBIM BOIIPOCAM, HO HE YCBOWJI €r0 JETalCH, JOMYCKaeT OTACIbHbIC HETOYHOCTH MPHU PEIICHUU
3ajay;

«Heyooenemeopumenvro» (0 6amnoB) — 0OydJaIOUIMIICS AOMYCKAeT TPyOble OMMOKU B OTBETEC HA
MMOCTABJICHHBIC BOIIPOCHI U IIPH PCHICHUU 3a1a4

5.2. Ouenounvie mamepuanvl 0131 pyoesHcHO20 KOHMPOAA. Pybedsicrviii KOHMpPOs
OCYIIECTBIIACTCS MO 0Oo0Jiee WM MEHEEe CaMOCTOSTEIBHBIM pa3lienaM — y4eOHbIM MOMYJSIM Kypca H
IIPOBOJUTCS IO OKOHYAHUU M3YYEHHUs MaTepuaja MOyl B 3apaHee YCTaHOBJIEHHOE BpeMs. PyOexHbIil
KOHTPOJIb MIPOBOJUTCS C LIEJIBIO ONPEEIIEHUS] KauecTBa YCBOSHHSI MaTepraia yueOHOr0 MOIYJIS B LIEJIOM.
B Teuenne cemecTpa NPOBOAUTCS MPU MAKUX KOHMPOTIbHBIX MEPONPUAMUA NO PAPUKY .

B kauectBe dopm pyOeKHOT0 KOHTPOJSI MOKHO HCIIOJIh30BaTh TECTUPOBAHUE (MMHMCHbMEHHOE WIIU
KOMIBIOTEPHOE), TIPOBEJICHNE KOJJIOKBHYMa HJIM KOHTPOJIBHBIX Pa0oT. BrImonHsieMble paObOThl JOIHKHBI
XpaHUTbCA Ha Kadeape TeUeHWH y4eOHOro roja W mo TpPeOOBAHMIO IMPENOCTABIATHCA B YINpaBieHUE
KOHTpOJIsI KadecTBa. Ha pyOexHbIE KOHTpPOJIbHBIE MEPONPHUATHS PEKOMEHIYeTCsS BBIHOCHTH BECh
MIPOrpaMMHBIN MaTepual (Bce pa3/iesbl) Mo JUCLUILIHHE.

5.2.1. OueHoOYHbIE MATEPHAIBI A1 KOHTPOJILHOH PadOThHI:
( kouTpomupyembie kommnerenuu (OIIK-1.1; OITK-1.2; OIK-1.3; OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK —
4.1; OIIK-5.3)

Tunoevie Bapuanmot KonmponvHnoix padom:

Bapuanm 1.

3aoanue 1.

1. OcHOBHbIE OHATUS TEPMOAUHAMUKH.

2. Bropoii 3aK0H TePMOTUHAMUKH. DHTPOIIHSI.

3. [lapumanbHble MOJIbHBIE CBOMCTBA. OCOOEHHOCTH MapUUaIbHBIX MOJIBHBIX CBOHCTB.

4. OnuH MOJb KCeHOHA, Haxoasuics mpu 25 °C u 2 atM, paciiupseTcs: ainadaTHIECKu: a)
obparumo a0 1 atm, 6) mpotuB naBieHus 1 atm. Kakoi
OyZeT KOHeYHas TeMIiepaTypa B KaKJI0M ciydae?

3agHue 2.

1. OGoOuieHHas popMa MEPBOTO M BTOPOTO 3aKOHOB TEPMOJIUHAMUKH. XapPaKTEPUCTUICCKHE
¢byukun. Ypasuenue ['n66ca-/lrorema.

2. TepmoauHaMUYeCcKHe OTEHIIMAIBI KAaK KPUTEPUU HAMIPABJICHHOCTH MPOIECCa.

PactBopsl. eanbHele, mpeaensHO paz0aBieHHbIE pacTBOpHI. 3akoH Payns u ['enpu.

4. PaccunraiiTe N3MEHEHNE BHYTPEHHEN SHEPTUU TemHsl (0JHOATOMHBIHN UJealIbHBIN ra3) mpu

98]

n3o06apHoM pactupenuu ot 5 10 10 1 npu naBnenun 196 xlla.

3aganue 3.
1. W3menenue sHeprun [ n60ca u ['enbMromnsiia mpyu U3BMEHEHUU TeMITepaTypBhl.
2. IlepBslil 3aKOH TEPMOIUHAMUKHI
3. XUMHYECKUH MTOTEHIHA. XUMHUYECKHUH TTOTEHIMA HeaILHBIX I'a30BBIX CMECEH.



OpauH MOJIb BOJSHBIX IAPOB 00PAaTUMO U N30TEPMUYECKH CKOHJIEHCUPOBAJIM B )KUIAKOCTH 11pu 100
°C. Paccuuraiite paboTy, TEI0Ty, U3MEHECHUEBHYTPEHHEH SHEPTUH U SHTAJIBIIUU B 3TOM
npoiiecce. Y ienpHas Tersora ucrnapenus Bosl npu 100 °C paBna 2260 Ix - r—1.

3ananue 4.

1.

2.
3.
4

TepMOZ[I/IHaMI/I‘-ICCKI/IC IIOTCHI M AJIBI.

YactHble ycioBus (pa30Boro paBHOBeCHUs

Mertoap! onpeeneHust aKTHBHOCTH M KO3 PHUIIMEHTa aKTUBHOCTH

Haiinute n3MeHeHue SHTPONNY Ta3a U OKPYKAIOLIEH Cpe/Ibl, €CIIM N MOJIb HJICATHHOTO Ta3a
paciupsIoTcs u30TepMudecku ot oovema V1 1o oobema V2: a) o6patumo; 6) NpoTUB BHELTHETO
TaBJICHUS P.

3ananue 5.

1.

2.
3.
4

WHTerpanbHble CBOKWCTBA paCTBOPOB.

XapaKkTepUCTUYHOCTh TEPMOIMHAMUYECKUX TOTEHIINAIOB

VYpaBHEHHE COCTOSIHUA UACAIBHOTO U PEATBHOIO ra3oB

BHyTpeHHss sHEprusi HEKOTOPOH CUCTEMBI U3BECTHA Kak (pyHKIus sHTponuH U oO6vema, U(S,V ).
Haiimure TemrepaTypy U TEINIOEMKOCTb 9TOM CHCTEMBI.

3aganue 6.

1.

2.
3.
4

TemmoeMKoCcTh. 3aBUCMMOCTh TETNIOEMKOCTH OT TEMIICPATyPhI, JTaBJICHUS U 00beMa
XUMHUYECKUH TIOTESHITHAT UACATBHBIX M PEATbHBIX KOHJICHCHPOBAHHBIX PACTBOPOB
Paznuunbie BUsbI paboT

Hcnoib3yst OCHOBHOE YpaBHEHHE TEPMOUHAMHKH, HAWTUTE 3aBUCUMOCTD SHTAJIBITUU OT

JABJICHUS MIPH MIOCTOSIHHOM TeMIiepatype: a) AJsl IPOU3BOJIbHON CUCTEMBI; 0) AJIsl UICaIbHOTO
rasa.

3aganue 7.

1.

2.
3.
4

Pacuér sHTponuu npu HarpeBaHUU ¥ OXJIaxaeHuH. [Ipu mocTosiHHOM JaBiieHUH (00beMe).
YcinoBue TepMOAMHAMUYECKON YCTOWYMBOCTH PacTBOpa

CriocoObI pacueTa napiudaibHbIX MOJIBHBIX BEJIMYUH

[TokaxxuTe, KaKk ¢ IOMOIIBIO0 HAOOpa 3HaAYCHHUI KO3(D(HUITMECHTOB aKTHBHOCTH TIEPBOTO KOMIIOHEHTA
(A) paccunTaTh K03(h(PHUITMEHTHI AKTUBHOCTH BTOPOTO KOMITIOHEHTa (B).

3axanue 8.

1.

2.
3.
4

YacTtHbie YCJIOBUS XUMHUYCCKOI'O PABHOBCCHUSA

Pacuer sHTpOmUU npu N30TEPMUYECKOM PACIIMPEHUN WM CKATHH, TTPHU (Pa30BBIX PABHOBECHSIX
Tennora xumuyeckoi peakuuu. 3akoH ['ecca. CneacrBum u3 3akoHa ['ecca

HOKE[)KI/ITC, 4YTO €CJIM 3aKOH Paynﬂ CIIpaBCJIUB UIA OAHOT'O KOMIIOHCHTA pacTBOpa BO BCel

obiactu COCTAaBOB, TO OH TAKKXC BBIINIOJIHACTCA U I BTOPOTI'O KOMIIOHCHTA.

3axanue 9.

1.

Tennora. Kanopuueckue ko3ppuuneHTs



2. JIByxnmapaMMeTpHUYECKHE U KyOnuyeckue ypaBHEHUs cocTosiHUs. Kputudeckas Touka.

(98]

W3MeHeHne SHTPONMY IIPU XUMUYECKUX PEAKIUAX

4. Koncranta I'enpu qiis CO2 B Boze npu 25°C pasHa 1,25 - 106 Topp. Paccuuraiite
pacTBopuMOCTb (B eaAHULIAaX MossuibHOCTH) CO2 B Boze nipu 25°C, eciu napuuanbHOE 1aBIEHUE
CO2 nan Bogoii paBuo 0,1 atm.

Kpumepuu ghopmuposanus ouenok no KOHMpoILHLIM MoUKam (KOHMPOIbHBIE PAOOMbL; KOIOKEUYM)

(7 GamnoB) - craBuUTCS 3a PabOTy, BBINIOJHEHHYIO TOJHOCTBIO 0€3 OMMOOK W HEIOYETOB;
oOydJaromuiics JIEMOHCTPHPYET 3HAHHE TEOPETHYECKOTO W MPAKTHYECKOTO Marepuaia T0 TeMe
MpaKTUIecKou padboTsl, pemeno 100% 3amauy;

(oT 5 o 6 GayIOB) — CTaBUTCA 3a PabOTY, BHIMOIHEHHYIO MMOJTHOCTHIO, HO MPH HAJMYUU B HEU HE
Oonee oaHOW HerpyOoil OmMOKM W OJHOTO HeJo4eTra, He Oojiee Tpex HemodeToB. OOydaronimiics
JEMOHCTPHUPYET 3HAHHE TEOPETHYECKOTO W TPAKTHYECKOTO MaTepHaia Mo TeMe MPAKTHUECKOH paboThl,
JIOTTyCKasi He3HAUNTENIbHBIE HETOUYHOCTH MPH PeIeHnH 3aja4, permeno 70% 3amad;

(4 6anna) — craBUTCs 3a padoOTy, eciii OakagaBp MPABWIBLHO BHITIONHIII HE MeHee 2/3 Bceil padoThl
WM JIOMyCTHJ He OoJiee OHOM TpyOoil OmMMOKM W JIBYX HEIOYETOB, HE 0ojiee OHOW TPyOOil W OJHOM
Herpy0oil ommOku, He OoJjiee TpeX HErpyobIX OMMOOK, OJHON Herpy0Ooil. OOydaromuiicst 3aTpyaHsETCs C
MIPaBUIIBHOM OLIEHKOM MpeIOKEHHOM 3a1auul, JaeT HEMOIHbIN OTBET, peleHo 55% 3amau

(menee 3 GayioB) — cTaBUTCS 3a pabOTy, €CIIM YKCIIO OMIMOOK W HEIOYETOB MPEBBICKIIO HOPMY ISt
OIICHKM 3 WM TPAaBWIHHO BBITIOJIHEHO MeHee 2/3 Bceil paboThl. OOydaromuiics JaeT HEBEPHYIO OIICHKY
cuTyaruu, pemeno menee 50 % 3amau.

5.2.2.0neHo4Hble MaTepuajbl: THNOBbIE TECTOBbIE 3aJaHUSA MO JUCHUIIINHE

duznueckass XUMUA _koumpoaupyemvie komnemenyuu (OITK-1.1; OIIK-1.2; OIIK-1.3; OIIK-
2.1; OIIK-2.2; OIIK-2.3; OIIK — 4.1; OIIK-5.3). IlonHbpl{i THepeYeHb MECHOBbIX 3A0AHULL
npeocmasnen 8 IOUC —http://open.kbsu.ru/moodle/course/view.php?id=3866)

Tecm — cucreMa CTaHAAPTU3UPOBAHHBIX 3a/laHUM, MO3BOJIAIOINIAS aBTOMATU3UPOBATH MPOLEAYPY
M3MEpEeHusl yPOBHs 3HAHUM U yMEHUH CTYICHTA.
Bbi0epuTe npaBWJIbHbII OTBET:
Tect 1. Mepoii nepexoia YHEPTUH 32 CYET XAOTHUYECKOTO CTOJIKHOBEHHSI MOJIEKYIT SIBIISIETCS:
TEIUIoTa
pabota
BHYTPEHHSISI DHEPT s
MOTEHIIUAIbHAs SHEPTUs
Tect 2. Mepoii nepexoa SHEPTUH NPU NTEPEMELIEHUHN MacC, OIHATUE TEN B TOJIE TATOTEHUS, IEPEX0]T
AIIEKTPUYECTBA OT OOJNBIIEro K MEHBIIEMY MMOTEHIHATY, paCIIUPEHHE ra3a SBISETCS
pabota
TEIJIoTa
KHUHETHUYECKasi SHEPTUst
BHYTPEHHSISI SHEPT UL
Tect 3. : Marematuueckast opMyaHpOBKa MEPBOTO HAYaJIa TEPMOJMHAMHUKU

Q=AU+W


http://open.kbsu.ru/moodle/course/view.php?id=3866

O=AU-W
O+ AU =1

AT=0+
Tect 4. 3akon ['ecca:
J1 M30XOpHOI0 U U300apHOTO MPOLIECCOB TEIJIOTA IIPOLIECCa HE 3aBUCHUT OT ITyTH IIPOLIECCa, a 3aBUCHUT
TOJBKO OT HAYaJIBbHOTO M KOHEYHOT'O COCTOSTHUN CUCTEMBI
JJ1s N30XOPHOTO U M300apHOTO MPOLECCOB TEIJIOTA MPOLIEcca 3aBUCUT OT IYTH Mpolecca

JIJ1 N30XOpHOT0 U M300apHOTO MPOLIECCOB TEIIOTA MpoIiecca He ABISeTCs PyHKIUEH COCTOSHUS
Tect 5. TennoBoii A3ppexT XUMHUYECKON peakluu IpU MOCTOSIHHOM JaBieHuu Qp paBeH
MIPUPAIICHUIO YSHTAIBITHH

MIPUPAILICHUIO BHYTPEHHEN SHEPT U

MPUPAIICHUIO YHTPOTTUN

CyMMe€ IPHUPALIEHUIN SHTAIBIINU U BHYTPEHHEN SHEPTUH

Tect 6. : HeBO3MOKHO CO3/1aHME BEUHOT'O JABUTATENS BTOPOTO poaa

dhopmynupoBka OcTBaybia

dhopmynuposka Kiaysuyca

dhopmynuposka Tomcona

Tect 7. DHTpONUA-3TO MEpa

HeoOpaTUMOCTH Ipoliecca B U30JIMPOBAHHBIX CHUCTEMAX, MEpa Mepexo/ia YHEPTUH B Takylo hopMy, U3
KOTOPOil OHA HE MOKET MEPEXOIUTh CAaMOIIPOU3BOJIBHO B Apyrue (hopMbl

SHEPrusi CUCTEMBI, CIIOCOOHAs K IPEBPAIICHUIO U TPOU3BOJICTBY MOJIE3HON PabOThI

repexo/ia SHEPruu U3 OJHON GOPMBI B IPYTYIO

repexoia MEXaHMYECKOM SHEPIUu B TEIVIOBYIO

Tect 8. IIpu T, P=const ymensIiienue sHeprun ['m66ca nj1st 06paTuMoro mpoiecca paBHO
MaKCHUMaJIbHOU MOJIe3HON padboTe

MHUHHUMAJIBHOM TOJIE3HOU paboTe

HYJIIO

MOCTOSIHHOM BEJIMYMHE

Tecrt 9. Kputepuem HanpapieHus Mpolecca 1 paBHOBECHS B CUCTEME SIBJIACTCS

sHeprus ['n66¢ca u ['enbmrosbia

W3MEHEHUE SHTAJIBIIUU

M3MEHEHUE BHYTPEHHEU SHEPT U

M3MEHEHUE MOJIHOM SHEPTUHn

Tect 10. XuMuyeckuii MOTEHIMAI i-TOTO KOMIIOHEHTA

YyacTHas NMpou3BogHas sHepruu [ mb06ca mo macce i-TOro KOMIIOHEHTA MPH MOCTOSIHHBIX JaBIEHUU U
TEMIIEPATYPEe U MACCAX OCTAIBHBIX KOMIIOHEHTOB

YyacTHas Mpou3BoIHas sHepruu ['mb0ca mo macce i-Toro KOMIOHEHTA MPU MOCTOSTHHOM 00bheMe
YyacTHas Mpou3BoIHas 3Hepruu [ mb0ca 1Mo gaBIeHuIo IpU MOCTOSHHBIX TeMIlepaType, 00beMe 1 Maccax
OCTaJIbHBIX KOMIIOHEHTOB

YJacTHas Mpou3BogHas sHeprun ['mb0ca mo macce i-Toro KOMIIOHEHTA MPH MOCTOSIHHBIX AaBICHUU U
Maccax OCTAJIbHBIX KOMIIOHEHTOB

Tecr 11. XuMunueckas nepeMeHHasi:



OTHOILIEHHE KOJIMYECTBA MPOPEAruPOBABILETO BEIIECTBA K €r0 CTEXHOMETPHUECKOMY KO PHUIIMEHTY
OTHOILIEHHE CTEXHOMETPUIECKOTO KOA(PPHUIIMEHTA K KOJMYECTBY MPOPEarupoBaBIIeTo BEIIECTBA
cBoOotHast sHeprus ['n60ca st 0AHOTO MOJISL YUCTOTO BEIIECTBA

OTHOUIEHHE XMMHUYECKOT0 NOTEHIMaIa IPOPEarupoBaBILIEro BEIIECTBA K CTEXMOMETPUUECKOMY
KodppHUIreHTy

Tect 12. YactHas npousBoaHas sHeprun [ u66ca mno temmeparype npu P=const paBHo:

-S
\%
P
+S

Tect 13. : YactHas npousBoaHas sHepruu ['n66ca no nasnenuto npu T=const paBHO
\Y%

-S
-P
+P
Tect 14. DHeprus ['m606ca BripakaeTcss COOTHOLUIEHUEM
G=l—-T5+ L
A=U-T5
AF=AU-TAS
=TS
Tect 15. DHeprus ['enbMrosnpiia BEIpaXKaeTcss COOTHOIIEHUEM
A=U-T5
G=l—-T5+ L
=TS
AF=AUJ-TAS

Kpumepuu ¢hopmuposanun oyenox no mecmosvim 3a0anuam:

( 3 Gamna) — moaydaroT OOydaroIMecsi C MPABWIBHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Borpocsl. Beimonneno 100 % npeanokeHHbIX TECTOBBIX BOIIPOCOB;

(ot 2 5o 3 Gayta) — noy4daroT oOydaromnuecs ¢ MpaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIE
Bonpockl — 80 —99 % ot oO11ero o0beMa 3aaHHBIX TECTOBBIX BOIIPOCOB;

(ot 1 o 2 Ganna) — nosy4aroT 0OyJarouecs ¢ MPaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE
Bonpockl — 60 —=79% oT ob11ero o6bemMa 3aJaHHbIX TECTOBBIX BOIIPOCOB;

( mol ©Gamma) — momydaroT oOydarolivecs MPaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE
Bonpockl — MeHee 40-59 % ot obmiero oobemMa 3alaHHBIX TECTOBBIX BOIIPOCOB.



5.2.3 OueHo4YHbIe MATEPHAJIBI AJIS1 IPOMEKYTOYHOM aTTeCTALMH.
HGHLIO IMPOMCIKYTOYHBIX aTTeCTaL{I/Iﬁ IO AUCHUIIIIMHE ABJIACTCA OLICHKA Ka4€CTBa OCBOCHUA

JTMCUUTUIAHBI 00 yJarOIIUMHCS.

[IpomexyTouHas aTTecTanus NpeaHa3HadeHa sl 0ObEKTUBHOTO MOATBEPKACHHUS U OLICHUBAHHUS
JOCTUTHYTBIX P€3YyJIbTaTOB 00yUEHUs NOCIIE 3aBEPILIECHNUS U3yUEHUs AUCUUIIIUHBL. OCyIllecTBIseTCs B
KOHIIE CEMECTpa U MPEICTABIIAECT COO0M UTOTOBYIO OLICHKY 3HAHUH 10 aucuuiuinae «dusnyueckas
XUMMS» B BUJIE IPOBEACHUS IK3aMEHA.

[IpomexyTodHast aTTeCTalus MOXKET MIPOBOIUTHCS B YCTHOU, MUCbMEHHOM Gopme, 1 B hopme
TECTHpPOBaHUs. Ha MpoMeXyTOUHYIO aTTecTaIuio 0TBOIUTCs 10 30 6amios.

Bonpocsl, BbIHOCHMBIE HA 3k3aMeH (KoHTposmpyemble komnerenuun (OIIK-1.1; OIIK-1.2; OIIK-1.3;
OIIK-2.1; OIK-2.2; OIIK-2.3; OIIK —4.1; OIIK-5.3)
1. I3akon repMoauHaMuKH. BHyTpeHHsIs sHEprus, paboTa pa3IMUHbIX MPOIECCOB.
OHTAJIBIINS, TCINIOEMKOCTD.
Tepmoxumus. 3akon ['ecca, ypaBaenue Kupxrodda.
II 3axoH TepMoMHAMUKU. DHTponus. Berunciienne abCONMIOTHBIX SHTPOIUIA.

kb

OynaameHnTanbHoe ypaBHeHue ['n06ca. Tepmoaunamuyeckue noreHuansl (MaeanbHble rassl,
XUMHYECKUE PEAKITIH )

N

OynnamentanpHoe ypaBHeHue ['106ca. TepmoauHamMuueckue noreHuuansl (PeanbHbie raspl,
KOHJICHCUPOBAHHOE COCTOSIHUE)

PacTtBOphI. PaBHOBECHE KUIIKOCTB-T1ap B HACAJIBHBIX U PEATbHBIX CUCTEMaX. 3aKoH Payis.
Kpuockonust u 30ynnockonusi.

[TpaBuio dasz. Ypasuenue Kimaitnepona-Knaysunyca. OqHOKOMIIOHEHTHBIE CHCTEMBI.

0. ITpaBuno da3. Ypasuenue llpenepa. JIByXKOMIIOHEHTHBIE CUCTEMBI.

1

- = 0 A

. XuMHuueckoe paBHoBecue. PacueT BbIX0J0B MPOAYKTOB peakluii B UACaIbHBIX U PEaIbHbBIX
ra3oBBIX CHCTEMaX.

12. U3oTepma xumuuecko peakuuu. CranmaptHas sHeprus | m66ca. 3aBUCHMOCTh KOHCTAHTBI
paBHOBECHS OT TEMIIEPaTypBhl.

13. CnoxHble paBHOBECHS.

14. Cratuctuyeckas tepmoauHamuka. Cymmel o cocrosinusiM. Pacuer nis H u H ipu 298,15 u
1000 K.

15. Cratuctudeckas TepmoauHaMuka. Pacuer Cpo , S1°, @1" g H u Ho mpm 298,15 1 1000 K.

16. Kunetnka HeoOpaTUMbIX peakiuii. MeToibl OnpeIeieHUs MOPSIKOB PEaKITHil.

17. KuneTnka 0OpaTUMBIX M TIApaJIICIbHBIX PEaKIIHi.

18. KuneTtunka nocneoBaTeabHbIX peakiinii. MeTo  cTallMoHapHbIX KOHLIEHTpauuidi bojaeHmreiina.

19. TemnepaTypHasi 3aBUCUMOCTb CKOPOCTE XUMUYECKUX pPeakluii. YpaBHEeHHE AppeHuyca.

20. Teopus CTOIKHOBEHUI. bUMONEeKyIspHbIE peakLUH.

21. Teopus cTOJIKHOBEHUI. MOHOMOJIEKYIISIPHBIE PEAKIINH.

22. Teopusi akTUBUPOBAHHOTO KoMIUIeKca. CTaTUCTUUECKUN ACTIEKT.

23. Teopust akTUBUPOBAHHOTO KOMILIEKca. TepMOIMHAMUYECKUI aCIIEKT.

24. KuHeTHKa LEeMHbIX PeakIuii (TEOpEeTHUECKU ceMUuHap)

25. Kunetuka (epMEHTATHBHBIX KATATUTUYECKUX PEAKIIHA.

26. KoadduiimeHTsl aKTUBHOCTH CUIBHBIX U CIA0BIX AJIEKTPOJIUTOB.

27.9/1C. Pacuer OJIC XMMUYECKHX LIETIEH C WIEKTPOJAAMHU PA3IUYHOIO TUIIA

28. Pacuer DJIC XUMHYECKUX LIENEH C 3JIEKTPOJaMU Pa3IMUYHOIO TUIIA



29. Pacuer D/1C KOHLIEHTPALIMOHHBIX LIeTIEN
30. TepmoauHaMuKa ralbBaHUYECKOTO 3JeMeHTa. PacueT sHTaNbIuM, SHTPONUU U 3Hepruu [ udoca
peaKuui.

Kpumepuu ¢popmuposanusn oyenox no npomesrcymouHon ammecmayuu:

«omauyno» (30 OGannoB) — ModydaroT OOy4arouluecsi, KOTOpble CBOOOJHO OPHEHTUPYIOTCS B
Marepuase u oTBevaroT 0e3 3arpyaHeHuid. OOydarouuiics crnoco0eH K BBIMOTHEHUIO CIIOKHBIX 3a/IaHUM,
IIOCTAaHOBKE LieJeil ¥ BbIOOpe myTell ux peanu3zauuu. PaboTa BBINOJIHEHA NOJHOCTHIO 0€3 OHIMOOK,
pemieno 100% 3anay;

«xopowo» (25 Oamma) — TONy4arOT OOy4YarOIIHecs, KOTOpPbIE OTHOCUTEIBHO TOJHO
OPUEHTUPYIOTCSI B MaTephalie, OTBEYAIOT Oe3 3aTpyAHEHHH, IOIYCKAIOT HE3HAYUTEIHbHOE KOJIUYECTBO
omuOok. O0yyaromuiics CrmocoOeH K BBITIOJHEHHIO CIIOXKHBIX 3aaHuid. PaboTa BBINMOIHEHA MOTHOCTHIO,
HO HUMEIOTCS He 0OoJjiee OJHOW HerpyOod OomMOKM M OJHOrO HeaoueTa, He Oosiee TpeX HEIOYETOB.
JlomyckaroTcsi He3HaYUTeNbHbIE HETOUHOCTH IIPH peIllieHnH 3aa4, pemeHo 70% 3anauy;

«yoosenemeopumenvno» (20 06amIoB) — MOTYy4alOT OOYYArOMIMECS, Y KOTOPBIX HEJOCTATOYHO
BBICOK YPOBEHb BIAJICHHsI MaTepuasioM. B mporecce oTBeTa Ha dK3aMeHE OITyCKAIOTCS OIIUOKH WU
3aTpyJHEHHs] MPH U3JI0KeHUU Marepuana. OOydaromuiics MpaBUIBHO BBIIIOJHUI He MeHee 2/3 Bceit
paboTHI WM IOMYCTUI HE OoJiee 0HOM TpyOo OomMOKM U ABYX HEJIOUYETOB, HE Oojiee OHOM Tpy0oi u
OJHOM HerpyOoi omuOKu, HEe OoJjiee Tpex HerpyoblX OmuOoK, ofHOW Herpyboi. OOydaromuiics
3aTPYAHSICTCS C TPABUJIBLHOM OIICHKOMW TPEIIOKCHHOM 3a/Jaud, JaeT HEMOJHBIA OTBET, pemeHo 55%
3azay;

«HeyooenemeopumebHo» (Menee 20 6aIOB) — MOTYYarOT 0OyYarOIINECs, KOTOPHIE JOMYCKAIOT
3HauuTeNbHbIe OomKOKkH. O0yJaromuiics UMeeT JIMIIb HauyalbHYIO CTETIEHb OpHEHTalluu B MaTepuaie. B
paboTe yncao omuboK U HEAOUYETOB MPEBBICUIIO HOPMY JIJIsl OLICHKHU 3 MJIM IIPABUIIBLHO BBIIIOJIHEHO MEHEe
2/3 Bceii paboTbl. OOyuarouuiics 1aeT HEBEPHYIO OLIEHKY CUTYaluu, peuieHo meHee 50% 3aaay.

6. MeToauyeckue MaTepHAaJibl, ONpeae/sIIoNIUe MPoleAyPbl OLeHUBAHUS 3HAHMI,

YMEHHMH, HABBIKOB U (MJIM) ONbITA AeSATeJIbHOCTH
MakcumanpHas cymma (100 GamtoB), HaOupaemasi CTYJASCHTOM I10 JUCHMILIMHE BKIIOYACT JBE

COCTaBIISIOLIHE:

— nepeas cocmasnAawds — OLEHKA PEryIsipHOCTH, CBOEBPEMEHHOCTH U KaueCTBa BHIMIOJHEHUS
CTYICHTOM Yy4eOHOW paboThl MO M3YyYCHHIO AMCLUIUIMHBI B TEYCHHE MEPHOJa M3YyYCHHs JUCHUTUIMHBI
(cemecTpa, WM HECKOJIBKUX ceMecTpoB) (cymma — He Oonee 70 GaioB). bammbl, xapakrepusyroiiue
yCIIEBAEMOCTh CTyJEHTa MO AWCHUIUIMHE, HAOMpaloTCs MM B TEUEHHUE BCEro mnepuoja OOydeHHs 3a
W3YYEHHE OTAETbHBIX TEM U BBINOJTHEHHUE OTIEIbHBIX BUJIOB padoOT.

— emopas cocmagnAlwas — OICHKAa 3HAHUN CTyJEHTa MO pe3ylbTaTaM IIPOMEXYTOYHOM
artecranuu (He 6onee 30 —6ansoB).

Kputepuem onieHkr ypoBHs cPOPMHUPOBAHHOCTH KOMIETEHIIMI B paMKax yueOHOM TUCIUIINHBI
«Dusnueckas XuMus» B 7 1 8§ ceMecTpax SBISIOTCS SK3aMeH.

OOmuit 6amn TeKynero u pyoeKHOTO KOHTPOJS CKJIAAbIBAETCS M3 CIEAYIOMIMX COCTaBISIONINX
IIPUIIOKEHHE 2.

lleJlbIO RPOMEINCYMOUHBbIX ammecmamu? 0 JUCHUIIIIMHE ABJIACTCA OLICHKA Ka4€CTBAa OCBOCHUA
JUCITUITIINHBI 06y‘IaIOIJ_II/IMI/IC}I.



Kpumepuu oyenku kauecmea oceoenusn oucyunaunst (Ilpunoscenue)

Ouenka «omauunon— om 91 0o 100 6a1106 — TEOPETUIECKOE COJIEPKAHNE KypCa OCBOEHO
MOJIHOCTBIO, 03 po0esioB, He0OXOAUMBIE MTPAKTHYECKHE HABBIKK PaO0OThI ¢ OCBOSHHBIM MaTEPUAIOM
copmupoBansl. Bee mpegycMoTpeHHBIE TPOrpaMMOoii 00ydeHus: yueOHbIe 3a/1aHUs BHIIIOJTHEHBI,
Ka4eCTBO MX BBITIOJHEHHS OLIEHEHO YMCIIOM 0aJlIoB, OJM3KUM K MakcuMainbHOMY. Ha sk3ameHe cTyaeHt
JEeMOHCTPUPYET TIyOOKHE 3HAHUS MPEyCMOTPEHHOTO MPOrpaMMO MaTepHala, yMeeT YeTKO,
JJAKOHUYHO U JIOTUYECKH MOCJIEI0BATENIbHO OTBEYATh HA IIOCTABJICHHbBIE BOIIPOCHI.

Ouyenka «xopouto» —om 81 00 90 6annoe — TeopeTUUECKOE COIEPKAHUE Kypca OCBOCHO,
HE00X0IMMBbIE IPAKTUYECKHE HABBIKKA PAOOTHI C(OPMHUPOBAHEI, BHIITOJIHEHHBIC YI€OHBIE 3a/1aHUS
coJiepKaT He3HAauuTeabHble olMOKU. Ha sk3aMeHe CTy/IeHT 1eMOHCTPUPYET TBEP0€ 3HaHUSI OCHOBHOTO
(mporpaMMHOr0) MaTepuaia, yMeeT 4YeTKO, IpaMOTHO, 0€3 CyIIECTBEHHBIX HETOYHOCTEN OTBEUaTh Ha
MTOCTaBJIEHHBIE BOIIPOCHI.

Ouyenka «yooenemeopumenvho» — om 61 0o 80 6annoe — TeopeTUUecKoe CoAepKaHUE Kypca
OCBOEHO HE TMOJHOCTHIO, HEOOXOJWMBIE MPAKTUYECKHE HABBIKM pPabOTHI CPOPMHPOBAHBI YACTHUYHO,
BBINIOJIHEHHBIE Y4eOHbIe 3aJaHus cojepxkar rpyobie ommOku. Ha sk3ameHe CTyAEHT AEMOHCTpUpYET
3HaHME TOJBKO OCHOBHOIO MaTepuana, OTBETHl COJepXaT HETOYHOCTH, CJIab0 apryMEHTHUpPOBAaHBI,
HapyIIeHa MMOCJIeI0BaTeIbHOCTh U3JI0KEHUS MaTepuaia

Ouyenka «Heyoosenemeopumenvno» — om 36 0o 60 6ann106 — TEOPETUUECKOE COJIECPKAHUE Kypca
HE OCBOEHO, HEOOXOMMbIE€ MPAKTHUECKUE HABBIKM pabOThl HE C(HOPMUPOBAHBI, BBITIOJIHEHHbBIE YueOHbIE
3aJlaHus coJiepKaT rpyOble OMMOKH, TOTOJHUTENbHAS CaMOCTOATeIbHAs paboTa HaJl MaTepualioM Kypca
HE MPUBEJET K CYIIECTBEHHOMY IOBBIIICHUIO KauecTBa BBIMOJIHEHUS y4eOHbIX 3amaHuil. Ha skx3amene
CTYIACHT JAEMOHCTpUpPYET HE3HAHHWE 3HAUUTEIbHOW YacTH MPOTPAMMHOIO MaTepuana, CyLIECTBEHHBIE
OIIMOKM B OTBETaX Ha BOINPOCH], HEYMEHHE OPHEHTUPOBAThCS B MaTepuasie, HE3HaHHWE OCHOBHBIX
MOHATHI TUCIUTINHBL.

Tabnauya 7. Pezynomamol 0c860eHUA YUeOHOU OUCYUNTUHDBL, NOOJIEHCAUUE NPOBEPKe

Koo u naumenosanue Buo ouenounozo
Peszyrvmamut UHOUKAMOPO8 OcHnoenble nokazamenu Mmamepuana,
00yuenusn oocmudiceHus OUeHKU obecneyusarouiue
(komnemenyuu) KOMnemeHuyuu pe3yivmamoe 00yueHus dopmuposanue
KomMnemeHuui
OIIK-1 Cnocoben OIIK-1.1. 3HaTh: METO/bl BBISBIICHUS
AHAIU3UPOBATH U CucremaTusupyer u u opmynupoBanus | Tumnosbie
UHTEPIPETUPOBATh | aHAM3UPYET aKTyaJIbHBIX HAYYHBIX | o11eHoymble
pe3ynbTaThl pe3yiIbTaThl poOJieM B 00JIaCTH XUMUHU MATepHAEL IS
XUMHUUYECKUX XUMHUYECKIX ¥Ymerb: BoimonHenue padot
JKCIIEPUMEHTOB, YKCIIEPUMEHTOB, M0 MOUCKY 3KOHOMHUYHBIX U YCTHOTO olipoca
HAOIIOAECHUN U HAGITIOEHHI, 3¢ (HeKTUBHBIX METOZIOB (pasoen 5.1.1
U3MEPEHUN M3MEPEHHIA, a TAKKe MIpOMU3BOACTBA TUIIOBBIC
pesynbTaTh pacuerop | HAHOCTPYKTYPHPOBAHHBIX TECTOBBIE 33JJaHUS
CBONCTB BEILIECTB U KOMHOSHITMOHHBIX (pasden 5.2.2.);
MaTepHATIOR MaTepUanoB ¢ SalaHHBIMH | 1moppe
CBOMCTBaMM
OLIEHOYHbIE
Baaners: Ornpenenenue
COOTBETCTBUSA MatTepHajbl K
HaHOCTPYKTYPUPOBAHHBIX DK3aMEHY (paszoer
KOMIIO3UITUOHHBIX 5.2.3)




MaTepuajioB €  HOBBIMHU
CBOWMCTBAMHM TEXHUYECKOMY
3a/laHuio; AHanM3 NPUYUH

HECOOTBCTCTBUA
HAaHOCTPYKTYPUPOBAHHBIX
KOMIIO3UITMOHHBIX
MaTepuajgoB  TpeOOBaHUSAM
noTpeburenss u pa3padoTka
MPEUI0KEHUI o X
IPEYNPEXIECHUIO u
YCTPaHEHUIO

OIIK-1.2. [Ipeanaraer
WHTEPIPETAIHIO
pe3yabTaToOB
COOCTBEHHBIX
HKCTIEPUMEHTOB U
pacueTHo-
TEOPETUYECKUX PaboT
C MCIIOJTb30BAaHUEM
TEOPETHYECKHX OCHOB
TPaJUIIMOHHBIX U
HOBBIX Pa3/ielioB

3narb: CTanaapThl,
M0JIO’KEHHUS, UHCTPYKIMH U
JIpyryue pyKoBOJSIINE
MaTepuabl 1o
TEXHOJIOTMYECKOMN
MOJArOTOBKE MTPOU3BOJICTBA
YMmerb: aHAIU3UPOBATH
MOJIy4Y€HHBIE PE3YJAbTAThl U
OTIPEIEeINIATh ONTUMAJIbHbIE
TE€XHOJIOTHYECKHE
napaMmeTpsl Ipouecca
pou3BOACTBa Biagers:

OneHouHbIe
MaTepHaITbl IS
CaMOCTOSITEIIbHOU
paboThI (TUIIOBHIE
3a7a49u paszen
5.1.2.); Tunossle
OIICHOYHBIE
MaTepHaITBI IS
YCTHOTO OTpoca
(pazmen 5.1.1); );

XUMUH HaBBIKAMH TTPOBE/ICHUS
SKCIIEPUMEHTA T10 3ajaHHoi | [1HIOBBIC
METOIHKE TECTOBBIC 3aJAHHS
(pa3nen 5.2.2.)
OIIK-1.3. 3HaTh:
®opmynupyer Ymerb: CoCTaBIATH THHOBBIE
3aKJTIOYEHHUS ¥ BBIBOJBI | ONHCAHMS IPOBOIMMBIX OLICHOMHbIE

0 pe3yJibTaTaM
aHajanu3a
JIUTEPATYPHBIX
JAHHBIX, COOCTBEHHBIX
SKCIIEPUMEHTAIBHBIX U
pacyeTHo-
TEOPETHYECKUX pPadOT
XUMHYECKOM
HaIpaBJICHHOCTH

HUCCIENOBAHUN U
aHAJIM3UPOBATH UX
PE3YNIbTAThHI

Biaagers: HAaBBIKAMH
o(hopMIICHHS TIOKATBHOM
JOKYMEHTAIUH 10 0I00pY
TEXHOJIOTHYECKUX
rnapameTpoB

MaTepUabl s
YCTHOT'O OTpoca
(paszoen 5.1.1
TUIIOBBIE
TECTOBBIC 3aJaHUS
(pazoen 5.2.2.);
TUIIOBBIE
OIICHOYHbIE
MaTepHabl K
9K3aMeHy (pazoern
5.2.3)
OneHouHsle
MaTepuabl s
CaMOCTOSITENBHON
paboThI (TUIIOBBIE
3a7lauyl paszen
5.1.2));




OIIK-2 Crnocoben
MIPOBOJIUTH C
coOIOACHUEM
HOPM TEXHUKH
0e30macHOCTH
XUMHYECCKIH
AKCIICPUMEHT,
BKJIIOYAs CHHTES,
aHaIIN3, U3yde-

HHE CTPYKTYpBI
CBOIICTB
BEIIECTB 1
MaTepHaos,
HCCIICIOBAHHE
MPOLECCOB C UX
y4acTUEM

OIIK-2.1. PaGoTaeT ¢
XUMHUUYCCKUMHU
BEIIICCTBAMU C
coOII0ICHUEM HOPM
TEXHUKU 0€301aCHOCTH

3HaTh: M MOHUMATH pPOJIb
XUMHYECKUX  CUCTEM B
COBPEMEHHBIX
HCCIIEIOBAHUAX KaK
MOBBIIICHHBIX HUCTOYHUKOB
KPaTKOBPEMEHHBIX
ABApUIHBIX u
JIOJTOBPEMEHHBIX
CHCTEMATUYECKUX
BO3JICUCTBUI HA YeIOBEKa U
OKPYXKaIOILYIO CpeNy;

OCHOBHBIC HOPMBI TCXHHUKHU
0e30MacHOCTH MpH padboTe B
1a00paTOPHBIX YCIOBUSIX;

CIocoObI 3aIIUThHI
NepcoHaga OT BO3MOXKHBIX

MOCIENCTBUI XUMHUYECKHUX
aBapuii B J1abOpaTOPHBIX
YCIIOBHSIX

YMmerThb: OIICHUBATh
IIOCJIENCTBUSI  BO3JIEUCTBUS
Ha  4YeIOBEKa  BPEIHBIX,
OTIACHBIX M TOPAKAIOIINX
bakTopoB

Baanern: HaBBIKaMHU
paboThl ¢ XUMHUYECKUMH
peakTuBaMHu n

(GU3NYECKUMU YCTAaHOBKAMU
C  coOiroleHMEM  HOPM
texHuku 6e3omacHoctu (Th)
U TpeOOBaHWMH  OXpaHBI
Tpyaa (OT) B
71a00paTOPHBIX YCIOBUSAX

Tunossie
OIIEHOYHBIE
Martepuaibl s
YCTHOI'O OIIpoca
(pasoen 5.1.1
TUIIOBBIC
TECTOBBIC 33/IaHUS
(pazoen 5.2.2.);
TUTIOBBIC
OIIEHOYHbIE
MaTEepHAIBI K
dK3aMeHy (pazoen
5.2.3)

OIIK-2.2. [IpoBoauT
CHUHTE3 BEILECTB U
MaTEPHUAJIOB Pa3HOM
IIPHPOJIBI C
HCIOIb30BaHUEM
HMEIOIINXCSI METOTUK

3HATH: METO/BI MMOJIYYCHHS,
UJICHTH(UKAIINA u
UCCIICIOBAHMSI CBOWMCTB
BCILICCTB (MaTepualioB),
CTaHJApTHbBIC METO/IbI
00paboTku pe3y/bTaToB
JKCTIEPUMEHTa

Ymers: TUTAaHUPOBATh
IKCIIEPUMEHT Ha OCHOBE
aHaIM3a JUTEPATYPHBIX
JaHHBIX, aHAJTM3UPOBATh |
0000mmare pe3ynbTaThl
IKCIIEPUMEHTA,
(OopMyaHpPOBATH BBHIBOIBI

OueHouHbIE
MaTepUabl s
CaMOCTOSITEIbHOMN
paboThI (TUTIOBHIE
3aa4un pa3en
5.1.2.); Tunossie
OIICHOYHbIE
MaTepUabl s
YCTHOTO OTIpoca
(pazmen 5.1.1); );
TUTIOBBIE
TECTOBBIC 3aJaHUS
(pazmen 5.2.2.)




Biaagern: HaBBbIKAMU
IUIAHUPOBAHMS, aHAIM3a H
0000mIeHnss  pe3yJIbTaToB
IKCTIIEPUMEHTA
OIIK-2.3. IIpoBoaut 3HaTh:
CTaHJapTHEIE YMeTh: BoIonHITh Tunossie
orepawuu 1 AKCTIEPUMEHTAIbHBIC OLICHOYHbIC

OTIpENEeTICHUS
XUMHNYECKOI'O "
(azoBoro cocrasa
BCIICCTB U MaTCpuaJIOB
Ha WX OCHOBE

paboTHI 110 OIPENETCHUIO
(UBUKO-XUMHYECKHX
XapaKTePUCTHK BEIIECTB U
MaTepHaJioB

Baaners:
WHCTPYMECHTAIILHBIMU
METOJaMH aHaJIN3a COCTaBa
U CTPYKTYPHI BEHIECTB U
MaTepHaioB

MaTEPHAIIBI JISI
YCTHOTO OTIpoca
(paszoen 5.1.1
TUTIOBBIC
TECTOBBIC 3aJaHUS
(pazoen 5.2.2.);
THUTIOBBIC
OTICHOYHBIC
MaTEPHAITBI K
dK3aMeHy (pazoen
5.2.3)
OueHOYHBIE
MaTepHAIIBI JUIS
CaMOCTOSITEIbHOU
paboTHI (TUTIOBBIC
3aJjauu paszen
5.1.2.);

OIIK-4 Cnocoben
IUIAHUPOBATH

paboThl XUMUYECKOMH

HaIpPaBJIEHHOCTH, U
o0pabaThIBaTh U
UHTEPIPETUPOBATH
MOJIy4YEHHBIE
pE3yNIbTaTHI C
HCIOJIb30BaHNEM
TEOPETUYECKUX
3HAHUU U
MIPAKTUYECKUX
HABBIKOB PEIICHHUS
MaTeMaTHYEeCKUX U
(buznueckux 3aaa4y

OIIK-4.1. Ucnons3yet
0a3oBble  3HAHHUS B
o0nacTu MaTeMaTUKHU U
(1073704 npu
IUTAHUPOBaHUHM  paboT
XUMUYECKON
HAIPaBIEHHOCTH

3Hartn: MaTeMaTHYECKUI
amnmapar, HeOOXO0UMBIN JIJIst
perieHus

npoeCCHOHAIBHBIX 3a/1a4 B

obnactu XUMUH u
MaTepHaIOBEICHHUSI,
OCHOBHBIE  TCOPETUUYCCKHE
MOJIOKEHUST  CMEXKHBIX C
XUMHeEH
€CTECTBEHHOHAYYHBIX
JUCIMILINH

YMerh: pemarh THUIOBBIC
yueOHbIe 3a/1a4u 1o
OCHOBHBIM pazaenam
MaTeMaTUKU H
€CTECTBEHHOHAYYHBIX

JUCLIUILINH

Tunossie
OIICHOYHbBIC
MaTepHaIIbl IS
YCTHOTO OTIpoca
(paszoen 5.1.1
TUTIOBBIE
TECTOBBIC 3aJJaHUS
(pazoen 5.2.2.);
TUTIOBBIE
OIICHOYHbIE
MaTepuabl K

IK3aMEHY (pazoen
5.2.3)




Baangern: HaBbIKaMU
HCIIOJIb30BaHUS
TEOPETUYECKUX OCHOB
0a30BBIX paszuenos
MaTeMaTUuKu u
€CTECTBEHHOHAYYHBIX

JAUCHUIUIMH TIpU  PCIICHUUN
KOHKPCETHBIX XMMHUUYCCKUX H
MaTCprUAJIOBCIYCCKUX 3a1a4

OIIK-5 Cnocoben
WCII0JIb30BATh
CYIIECTBYIOIINE
MPOrpaMMHEBIE
MIPOJTYKTHI U
nH(pOpMallMOHHbIE
0a3bl JaHHBIX IS
pelIeHus 3a1a4
npoheccCHoHaATBHOM
JeSITEIbHOCTH C
Y4€TOM OCHOBHBIX
TpeOoBaHUU
HH(POPMAITMOHHOM
0€30MacHOCTH

OIIK-S5.1. Vcnonb3yeT
coBpemenHsbie [T-
TEXHOJIOTUH TPH
cOope, aHanmse,
00paboTke u
MIPEJICTaBICHUH
uHpopmanuu
XUMHUYECKOTO MPOhUIs

3HaTh: OCHOBHBIE
UCTOYHUKH  HWH(pOpMaIuu
TUTst pereHus 3a1a4
npodeccuoHanbHOil  cdepbl
NeSITeITbHOCTH, OCHOBBI
MH(GOPMALTMOHHBIX
TEXHOJIOTHH, OCHOBHBIC
BO3MOKHOCTH H  TIpaBHJIa
paboTel CO CTaHAAPTHBIMU
IpOrpaMMHBIMU
OPOAYKTaMHM IPU PEIIEHUH
poeCCHOHANIBHBIX 3a1a4

YMeTh: MPOBOAUTH
MePBUYHBII TOUCK
uHbOpMalUK AJIs PELIeHUs
npodeccnoHaNbHBIX 3ajad,
IPUMEHSITD CTaH/IapTHOE
porpaMMHOe oOOecreueHue
OpU PELICHUH XUMHYECKUX
u MaTepuaIoBeI4eCKIX
3aJa4, MOpU  MOATOTOBKE
HAy4YHBIX MNyOMUKauid |
JOKJIaJI0B

Baaners: HaBBIKAMH
paboTBl ¢ HAay4YHBIMH U
00pa3oBaTeIIbHBIMHU
HOpTaJlaMH, 0a30BBEIMU
HaBBIKAMH MIPUMEHCHHSI
CTaHJAPTHOTO
IPOTPaMMHOTO
oOecrieueHus JUISt
00paboTku pe3y/bTaToB
HCCIICIOBAHUHN u
npe/ICTaBJICHUS 150

HAyYHOMY COOOIIECTBY

Tunossie
OTICHOYHBIE
MaTepHAIIBI JUIS
YCTHOTO OTIpoca
(paszoen 5.1.1
THTIOBBIC
TECTOBBIC 3aJIaHUS
(pazoen 5.2.2.);
TUIIOBBIE
OIICHOYHbIE
MaTepUabl K
dK3aMeHy (pazoen
5.2.3)
OueHouHbIE
MaTepUabl s
CaMOCTOSITEIbHOMN
paboTHI (TUIIOBBIC
3aJ1aun paszen
5.1.2));

OIIK-5.2. CoOmromaer

3HATE: METOIOJIOTHUIO




HOPMBI IIOUCKA Hay4yHOU u | Tunossle
nH(OPMATMOHHON TEXHUYECKOH MHPOPMALUHU | orieHOYHbIE
0€3011aCHOCTH B } B cetm MHTepHer w MaTepHATBI VIS
npodeccuoHambHON CHEIUATM3UPOBAHHBIX YCTHOTO OMpPOCa
JeATeIbHOCTH 0a3ax JaHHBIX OCHOBHBIE
IIPUEMBI padoThI co (pasoen 3.1.1
CHEIHUATM3UPOBAHHBIM THUIIOBBIC
IporpaMMHBIM TCCTOBBIC 3aJaHUA
obecrnieueHrEeM npu | (pazoen 5.2.2.);
IIPOBEICHUHN TEOPETUUCCKUX | THIIOBLIE
pacuetoB U o0OpaboTke OLEHOMHEIS
IKCIIEPUMEHTAITLHBIX
TAHHBIX MaTEePHAIBI K
dK3aMeHy (pazoern
YMeTh: HPOBOANTH TOMCK | O-2-3)
HAay4dHOH M TEXHUYECKOH
uH(popMaun c
UCIIOJIb30BaHUEM OOIIUX U
CHeUalu3UpOBaHHBIX  0a3
JTAaHHBIX
MPUMCHSITH
CTeHaTH3UPOBAHHOE
IporpaMMHoOe oOecrieueHune
npu POBEICHUH
TEOPETUYECKUX PacueToB U
00paboTke
AKCIIEPUMEHTAIBHBIX
JTAHHBIX
HCII0JIb30BATh
CHeraln3upoBaHHOE
nporpaMMHoOe oOecreueHue
npu peJICTaBICHUH
pe3yabTaToB paboThI
npodeccuoHanTbHOMY
COO0IIECTBY
Baaners: HaBBIKAMU
MPUMEHEHUS
CHEIHATN3UPOBAHHOTO
POrPaMMHOTO
obecrieueHust U 6a3 TaHHBIX
npu pelieHun 3a/au
npogeccuoHaIbHON  cdepsl
JeSITEeNIbHOCTH
5.3. Crnoco6e | 3HaTh: 0 CyImIeCTBYIOIIUX
H UCIIOJIb30BaTh | MPOrPAMMHBIX NPOAYKTAX, | OeHOYHbIE
CYIIECTBYIOIUE | HEOOXOAMMBbIX ML | \ratepranel s
MPOrPAMMHBIE | OCYIIECTBJIBJICHUS TOHCKA | .\ o o
MPOIYKTHI U uHpoOpMAaIUH.
nH()OPMALIMOHH | YMeTh: paboTs1 (THTIOBHIE
bie 0a3bl HCI0JIb30BATh 3a/laqu pasaci




JAHHBIX JUIS CIIELIMAIM3UPOBAHHOE 5.1.2.); TunoBbie
peUICHHUA 3a1a4 IMporpaMmMHOC o0ecreueHue OLICHOYHBIC
Hp(j(l)eCCI/IOHaJIL npu MPE/ICTABICHAM | \rarenyaner s
HOM pe3ynbTaToB paboTsl YCTHOTO OIpOca
NEeSITEILHOCTH ¢ | TPO(eCcCHOHATEHOMY
y4eTOM coo01ecTBy (pasgen 5.1.1););
OCHOBHBIX THIIOBBIC
TpeboBaHUM Baaners: HaBbIKaMHy | TECTOBBIC 3a1aHUS
MH()OPMAIIMOHH | IPUMEHEHHS (paznen 5.2.2.)
on CIELNAJIM3UPOBAHHOTO
0€30MacHOCTH | IPOIPaMMHOTO
obecrieueHust U 0a3 JaHHBIX
MIPU COCTABJICHUU OTYETA 1O
pe3yibTaTam MoucKa
uH(popMaLUU.
OIIK-6 Cniocoben OIIK-6.1. 3HaTh:
MMpEACTaBJIATH Hpe)ICTaBJ'ISIeT YMeTh: NpeaACTaBJIATDb | THIIOBEIC
pe3ynbTaThl CBOCH | pesynpraTel paGots B | PE3Y/IRTATHI CBOCH paboThl | 1 ienoupnpre

paboThI B YCTHOM U
MUCbMEHHOU Qopme
B COOTBETCTBUU C
HOpMaMH U
MIpaBHIIAMH,
MPUHSATHIMU B
pohecCuoHATBHOM
coo01ecTBe

BUJE oTyeTa 10

CTaHIapTHOU dopme

B BH/I€ OTUETA
Baagern:
MIPEICTABJICHUS

HaBbIKaMH

MaTepHAIIBI JUIS
YCTHOTO OTIpoca
(paszoen 5.1.1
TUIIOBBIE
TECTOBBIE 3aJJaHUS
(pazoen 5.2.2.);
TUIIOBBIE
OIICHOYHbIE
MaTepUabl K
dK3aMeHy (pazoern
5.2.3)
OueHouHbIE
MaTepUabl s
CaMOCTOSTEIbHON
paboTHI (TUIIOBBIC
3aa4un pa3zen
5.1.2));

OIIK-6-2.
IIpencrasnser
UHpOpMaLIUIO
XUMHUYECKOTO
COJIEpKaHUS C yUEeTOM
TpeboBaHU
o6ubnuorpaduueckont
KYJIBTYpBI

3HaTh: 00NIYIO
XapaKTEepUCTHKY ITpoliecca
cbopa, nepenaum,
00pabOTKU U HAKOTIIICHUS
UH(POPMAIINH; - TEXHOJIOTHH
00paboOTKU TEKCTOBON U
rpagudeckoit uHpopmaImy;
- OCHOBBI HH(OPMAITIOHHOM
0€3011acHOCTH.

YMerb: paboTaTh B
Ka4eCTBE MOJIh30BATEISI

Tunossie
OIICHOYHbBIC
MaTepHaIIbI IS
YCTHOTO OTIpoca
(pazoen 5.1.1
TUTIOBBIC
TECTOBBIC 3aJJAHUS
(pazoen 5.2.2.);




[IEPCOHAIBHOTO
KOMIIBIOTEpA, UCII0JIb30BATh
BHEIIIHNE HOCUTEIH
uHpopManuu st oOMeHa
JAHHBIMH MEXTY
MalIMHAaMHU, CO3/1aBaTh
pE3epBHBIE KOITUH, APXHBBI
JAHHBIX U IIPOTPaMM,
paboTaTh C MpOrpaMMHBIMU
cpencTBamMu 00IIEero
Ha3Ha4yeHUsl; - paboTaTh B
JIOKQJIbHBIX U TJI00aIbHBIX
ceTsix OBM. - npuMeHaTh
CTaHJapTHbIE IPOTPAMMHBIE
CpEJCTBA MOJyYEeHMUS,
XpaHeHus U nepepaboTKu
uH(pOopMaLUU.

Baaners: HaBbIKaMH
NPUMEHEHHS CTaHJaPTHBIX
IPOTPaAMMHBIX CPEJICTB B
obnactu uHGOPMALIMOHHON

TUIIOBBIC
OLICHOYHbIC
MaTepuabl K
dK3aMeHy (pazoern
5.2.3)

0e30MmacHOCTH
OIIK-6.3. 3HaTh: KyJbTYpOit
[Ipencrasnser MBIIUIEHUS; - HpUEMaMHU | OrieHOYHbIE
peE3yIbTaThI pa60TBI B BCACHNUA KOHCTPYKTHBHOI'O MaTeprabl s
najora; - MEeTOAaMHt .
BHJIC T€3UCOB JoKJIama | A > pi CAMOCTOSTENLHOI
Ha PYCCKOM H 0000meHuss  wHOpMaIuu; 5 (
a00THI (THIIOBBIE
AHIIMILCKOM SI3EIKE B BUIBI JENOBOro  oOumenus | P
COOTBETICTRHM C (myOnuuHbIe BBICTYIUICHHMs, | 33Aa1H Pasie
HOPMAMH H neperoBopsl,  nposejenue | 5.1.2.); Tunossie
IpaBUJIaMH, COBCIIaHUH, JICJII0BAsl | OLICHOYHBIC
MPUHSTEIME B HIepeIncKa, 3)neKTp0HHLIe MaTepranbl s
KOMMYHUKAIIMH H  Hux
XUMUYECKOM yHUKal YCTHOT'O OIIpoca
0COOCHHOCTH
coob1iecTBe (pasmen 5.1.1); );

Ymern: OCYILIECTBIIATh
IIOCTAHOBKY LI€JIEH; - BECTH
KOHCTPYKTHBHBIM JHajor U
oTcTamBaTb  COOCTBEHHOE
MHEHHUE; OIPEIENATh BUJ
JIeI0OBOro  oOleHus B
YIPABICHYECKON CUTYyal[UU
Baaners: KYJIBTYpOi1
MBIIICHNUS, -
COBPEMEHHBIMU
KOMMYHUKALIMOHHBIMU
TEXHOJIOTUSIMH; Ccrloco0aMu
BbIOOpa  BHAA  JIEJIOBOTO
0OIIeHUs B YIIPaBIEHYECKOM
CUTYyalluU

TUTIOBBIC
TECTOBBIC 3aJJAHUS
(pazmen 5.2.2.)

Tunosbie
OlLICHOYHEIE




MaTepUabl IS
YCTHOTO OIpoca
(pasoen 5.1.1
TUTIOBBIC
TECTOBBIC 33JJAHUS
(pazoen 5.2.2.);
THUTIOBBIC
OIICHOYHBIC
MaTEepHAIBI K
dK3aMeHy (paszoern
5.2.3)
OrneHouHbIe
MaTepHaITBI IS
CaMOCTOSITEIIbHOU
paboThI (TUIIOBHIE
3a7a4qu paszen
5.1.2.);

Takum oOpa3oM, BBITIOJIHEHHE THIOBBIX 3aJIaHUM, MPEJICTABIECHHBIX B pazaene 5 «OneHodYHbIe
Marepuaibl i1 TEKYIIEro W PyOEeKHOTO KOHTPOJS YCIEBAEMOCTH M TMPOMEKYTOUYHOW aTTECTAIN
MO3BOJIUT o0ecreuuTh crocoOHoCTh Ha hopmupoBanne kommereHuu OIIK-1, OIIK-2, OIIK-3; OIIK-4;
OIIK-6.

7.Y4eO0HO-MeTOANYECKOE o0ecriedeHue TN CIMIITINHbI

7.1. Hopmamueno-3axonooamenvHovle aKmol

1. Ilpukaz MunoOpuayku Poccuum ot 12.03.2015 N 210 "OO6 yrBepxaenun DenepaibHOTO
roCy/IapCcTBEHHOTO 00pa30BaTeIbHOTO CTaHAApTa BbICHIEr0 OOpa3oBaHUS IO HaMpPaBICHUIO
noarotoBku 04.03.01 Xumus (ypoBenb OakanaBpuata)" (3apeructpupoBano B Muntocte Poccun
07.04.2015 N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

2. ®enepanbubiii 3ak0H "OO0 oOpazoBanuu B Poccwmiickoit deaepanuu" ot 29.12.2012 N 273-03
http://www.consultant.ru/document/cons_doc_LAW_140174/

7.2 Ocnoenasn tumepamypa
1. I'puropreBa JI.C. ®dusnyeckas xumus [DIeKTpoHHBIH pecypc]: yuebHoe mocobue/ I'puropsesa JI.C.,

Tpudponoa O.H.— DnekTpoH. TeKCTOBbIE JaHHbie.— M.: MOCKOBCKHMII TOCYAapCTBEHHBIH
CTpouTeNnbHbIN yHHBepcuTeT, Au IIlu Op Memma, ObC ACB, 2014.— 149 c.— Pexum pocryna:
http://www.iprbookshop.ru/26215.— 3BbC «IPRbooks», mo maposto

2. Mokposckas E.H. ®usnueckas xumusi. Xumus atmMocdepsl [DneKTpoHHBIN pecypc]: yueOHoe mocodue/
Iloxpockas E.H., bempnoBa T.I'— DOnekTpoH. TekcroBble JaHHble.— M.: MOoCKOBCKHI
roCylapCTBEHHBIN CTPOUTENBbHBIN yHUBepcuTeT, Al [In Op Meaua, 9bC ACB, 2015.— 109 c.— Pexum
nocrymna: http://www.iprbookshop.ru/27956.— 9BC «IPRbooksy, mo mapouto


http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf
http://www.consultant.ru/document/cons_doc_LAW_140174/

3. Ponun B.B. ®usnueckas u KoutouIHas XUMUs [ DIEKTPOHHBIN pecypce]: yuebnoe nocobue/ Poaun B.B.,
l'opuakoB 3.B., Opobenr B.A.— DnektpoH. TekcToBbie MaHHBbIe.— CTaBpomnoib: CTaBpOMOIbCKHIA
rocylapCcTBEHHbI  arpapsbiii  yHuBepcuter, AIPYC, 2013.— 156 c— Pexum pocryna:
http://www.iprbookshop.ru/47377.— 3BbC «IPRbooks», mo mapoto

4. Maxkapos A.I'. TeopeTuueckue 1 NPaKTUUECKUE OCHOBBI (PM3MUYECKON XUMUU [ DIIEKTPOHHBII pecypc]:
yuebHoe nmocobue/ Makapos A.I'., Caruga M.O., PaznobpeeB [I.A.— DJIEKTPOH. TEKCTOBBIE TaHHBIC.—
OpenOypr: OpenOyprekuii rocynapctBeHHblld yHuBepeuteT, 9bC ACB, 2015.— 172 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/52335.— DBC «IPRbooksy, mo mapoJito

5. Epemun E.H. OcHOBBI XUMHUYECKOU TEPMOJIUHAMUKH. Y4eOHOE TTOCOOHE ISl YH-TOB.-2-€,U3/1.,liepepad. u
qoi.-M.: Beici. IlIkoia,1978,-391c¢., un

6. Ilonrapak O.M.Tepmoannamuka B ¢pusnyeckoi xumuu.- M.: Beicur. [llkona,1991,-319c¢., un

7. Otkunc I1.,/x.ne [ayna .@uznueckas xumus.-M.:Mup,2007

7.3. /lonoanumenvnaa numepamypa
1. CrpomOepr A.T"., Cemuenko /I.I1. ®usnueckast xumus. M.: Boicu.iik.,2003.- 572 c.

2. Kopsikun H.B. OcHOBBI XuMHueckoi TepMoauHamMuKU. M.: «Akagemusi»,2003. -464c.

3. Epemun B.B.,bopmieBckuii A.fl. OcHoBbI 0011el 1 Qpusndeckoit xumun. M.: «Maremnexkr», 2012.-
848 c.

4. I'amOypr 1O.JI. u gp. ®PU3MKO-XMMHYECKHE OCHOBBI JJIEKTPOXUMHUHU. — JlodronmpyaHbli,

«aTemnext», 2008. — 424 c.

BbatpokoB B.M. OcHOBBI XUMHYECKOW KUHETUKHU U KaTanu3a. M.: «Akagemusi», 2003. — 256 c.

l'ognes U.H. u np. ®usnyeckas xumus. M.: Beicur.iik., 1992 — 687 c.

Otkunc C.I1. ®usnueckas xumus B 2-x Tomax. M.: mup, 1980. -296 c.

HamackuH b.b., Iletpuit O.A. Dnekrpoxumus. M.: Beicur.mk., 1987-296 c.

Epemun E.I1. OcHoBbl pusndeckoit xumun. M.: Dx3amen, 2005-480 c.

10. I'epacumos A.U. u np. Kypc pusnyeckoit xumuu. B apyx Tomax. M.: Xumus,1970- 1073 c.

1. Omanyaib H.M., Knoppe [I.I'. Kypc xumnueckoit kunetuku. M.: Beicin.mk., 1984 — 463 c.
7.4. Ilepuoouueckue uzoanus (2azema, 6eCMHUK, 010/1/1eMEHb, HCYPHAT)

1. XKypnan pusnyeckoit XumMmuu

2. XypHasl HEOPraHUYECKON XUMUU

3. Kypuan «Heopranmueckue Matepuaib»

4. Hayuno-texuuueckuii xypHanhttp:// www.ofmg.ru

L0 Now

7.5. Humepnem-pecypcut

[Mpyn m3yyenun mucuuIuIMHbl «DPuU3MUecKas XUMHS», OOydaromuecs  OOECHeUeHbl JOCTYIIOM
(ymaneHHBIH JOCTYI) K pecypcam:

—  o0uwue ungopmayuonnsvle, CHpagoOUHbIE U NOUCKOBHIE:

1. CnpaBounas mpaBoBas cuctema «lapant». URL: http:/www.garant.ru.

2. CunpaBounas npaBoBas cuctema «KoncynbranT [lmoc». URL: http://www. consultant.ru

- K COBPEMEHHBIM npoc])eccuonaﬂbubm oazam OanHbIX:

IlepevyeHb aKTyaJIbHBIX 3JIEKTPOHHBIX HHPOPMAHMOHHBIX 023 TaHHbIX,
K KOTOpPBIM o0ecnedeH goctyn nmoab3oBareasam KbI'Y (2020-2021 rr.)
\ Neni/n \ HaumeHoBaHue \ Kparkas | Anpec \ HaunmenoBanue \ YcaoBus



http://www.garant.ru/

3JIEKTPOHHOI0 XapaKTepPUCTUKA caiita OpraHu3anuu- aocTyna
pecypca BJIaJIEJIBIIA;
PEKBU3HUTHI
JI0TOBOpa
1. | «<WebofScience | ABTopurerHas http://www. Komnanus Hoctym o IP-
» (WOS) IOJINTEMAaTHYeCKas isiknowledg | Thomson Reuters | aapecam KbI'Y
pedepaTuBHO- e.com/ Cy0JM1eH3UOHHbI
oubnmorpaduueckas i 10roBoOp
u Ne Wo0S/592 ot
HAaYKOMETPHUYECKast 05.09.2019 .
0a3a IaHHBIX, B AKTHBEH J10
KOTOpOU 31.12.2021r.
WHJCKCUPYIOTCS
okoJio 12,5
TBIC. KYPHAJIOB
2. | SciverseScopus | PepepatuBnas u HsnarenbcTBO Hoctym o IP-
u3/aTeNnbCcTBa | aHanuTUueckas 6a3a | http:/www. | «Elsevier. Haykau | agpecam KBI'Y
«IB3eBUP. JAHHBIX, scopus.com TEXHOJIOT I
Hayka n coaeprkanias CyO0JMIeH3UOHHbI
TEXHOJIOTHI 21.000 i 10roBOp
pereH3uPyeMbIX Ne Scopus/592 ot
xypHanos; 100.000 05.09.2019 .
KHUT; 370 KHUKHBIN AKTHBEH 10
cepuit 31.12.2021r.
(TIpo 10 DK AOIIIMXCS
W3IaHUN);
6,8 MIIH.
JOKJIaJIOB U3 TPYJIOB
KOH(pEpEeHITI
3. Hayunas DNEeKTpOHHAas http://elibrar 000 «HOb» [TonHbIH MOCTYI
3JIeKTPpOHHasi | OubnuoTeka y.ru
OubJMoTeKa | HAyYHBIX
(HOBb PO®UN) | nydnukanuii -
MOJIHOTEKCTOBBIE
Bepcuu okosio 4000
UHOCTPAHHBIX U
3900
OTEUECTBEHHBIX
HAy4YHBIX KYPHAJOB,
pedepaTsl
nyonukarnuii 20
TBHICSIY KYPHAJIOB, a
Takke onucanus 1,5
MJTH. 3apyOeKHBIX U
POCCUNCKHX
JCCepTaLU.
2800 poccuiickux
KypHAJIOB Ha
0e3B03Me3/THOM
OCHOBE
4. Bbaszananubix | HanuwonannHasg http://elibrar 000 «HOb» ABTOpH30BaHHBI
Science Index | nHbOpMaIIMOHHO- y.ru JIn1eH3nOHHBIN W TOCTYII.



http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://apps.webofknowledge.com/WOS_GeneralSearch_input.do?SID=S1CMnJFEDlCeP9iDF31&product=WOS&search_mode=GeneralSearch&preferencesSaved=
http://thomsonreuters.com/
http://www.scopus.com/
http://www.scopus.com/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/
http://elibrary.ru/

(PUHL) aHaJUTUYECKas JIOTOBOP ITo3Bomser
CHCTEMA, Sciencelndex JIOTIOJIHATE U
AKKyMYJIUPYIOIIast NeSIO-741/2020 YTOUHSATH
6osiee 6 MIIIJTHOHOB ot 16.06.2020 1. CBEJICHUS O
myOauKanui AKTHBEH 110 MyOTHKAIUSAX
POCCUICKHUX 01.07.2021r. yueHbIx KbI'Y,
aBTOPOB, a TAKIKE UMEIOIIUXCS B
nHpOpMaLHIO 00 UX PUHI]
[IUTUPOBAHUU U3
6oxee 4500
POCCHICKUX
KYPHAJIOB.

IBC 13800 u3nanwuii o http:/www. 000 [TonHeIi noctyn
«KoHcyabTaHT | BceM 00acTsIM studmedlib. | «IlomuTexpecypc» (peructpanus
CTYAEHTa» 3HaHUH, ru (r. Mocksa) o [P-anpecam
BKJIIOYAET Oojiee http://www. JoroBop KBI'Y)
gem 12000 medcollegel | Ne240CJ1/09-2020
y4eOHUKOB U ib.ru Ot 30.09.2020 .
y4eOHBIX TocOoOUit AKTHBEH J10
s BO u CIIO, 864 30.09.2021r.
HAaNMEHOBaHUH
XKypHaiIoB u 917
MOHOTpaduii.
IBC «Jlaub» | DIeKTpOHHBIE https://e.lan 000 «3bC [TomHbIH MOCTYI
BEPCHUU KHUT book.com/ | JIAHb» (r. Cankr- | (perucrpamus
BEIYIIHNX [TerepOypr) no [P-anpecam
W3/1aTEeNbCTB JloroBop KBI'Y)
yueOHOM U HaydHOU Ne2E/223
JTUTEPATYpPHI (B TOM ot 10.02.2020 1.
quce AKTHUBEH TI0
YHUBEPCUTETCKUX 10.02.2021r.
U3JIATeNIbCTB), TaK U
ANIEKTPOHHbBIE
BEpCHUH
HEPUOTUUECKUX
U3IaHUH 110
pa3IMYHbIM
00acTsIM 3HAHUIL.
Hamuonanbna | OO0beAMHEHHBII https://H36.p OI'BY Hoctym ¢
sl JIEGKTPOHHASl | DIIEKTPOHHBIN i)} «Poccuiickas AIIEKTPOHHOTO
oméamoreka | Karanor (GOHIOB rocyiapcTBeHHasI YUTAIBHOTO
PI'b POCCUMCKUX OuobIMoTEeKA 3asa
O6ubIMoTEK, Jorosop Ooubnuoreku
coepKaIiui Nel101/HDb/1666- KbI'Y
4331 542 m ot 10.09.2020r.
ANEKTPOHHBIX CpokoM Ha 5 et
JTOKYMEHTOB
00pa3oBaTeIIHLHOTO
Hay4yHOTO XapakTepa
M0 pa3IuYHBIM
OTpaCIIsIM 3HAHUIA
IBC 107831 http:/iprboo | OO0 «Aii Ilu Op | Mol gocTyn



http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://iprbookshop.ru/

«IPRbooks» | myOnuKanwii, B T.4.: kshop.ru/ Menuay» (peructpanus
19071 — yueOHBIX (r. CaparoB) no [P-anpecam
u3aanuii, 6746 — Jorosop KBI'Y)
Hay4yHBIX U3JaHU, Ne6266/20
700 xomnexkuui, 343 ot 19.02.2020 r.
xypHana BAK, 2085 AKTHBEH 110
ayAMOU3/IaHU . 02.04.2021r.

9. | 9BC «lOpaiiT» | DNeKTpOHHbIE https://www 000 [Tonnbiii mOCTYN
aas CIIO BEpCUU y4eOHOU 1 .biblio- «OIIEKTPOHHOE (peructpanus
Hay4HOH online.ru/ W3/1aTEIbCTBO o IP-anpecam
JIUTEPATYPBI FOPAIT» (r. KBI'Y)
M3/1aTENIbCTB Mockga)
«tOpaiit» qns CI1O Jlorosop
U DJIEKTPOHHBIE Nel183/EI1-223
BEpCUU Ot 19.11.2020 r.
TIePHOTUTICCKIX AKTHBEH J10
U3IaHUN IO 19.11.2021r.
pa3TMYHBIM
00J1acTsIM 3HaHUI.
10.| Polpred.com. | O630p CMU Poccuu | http://polpre | OOO «llonmnpen Hoctym mo IP-
Hosocru. 1 3apyOeKbsl. d.com CIIPAaBOYHHU KM anpecam KbI'Y
0630p CMU. | [lonHble TEKCTHI +
Poccust u aHanuTuka u3 600
3apyoexbe n3AaHui 1o 53
OTpacisiM
11.| Ipe3unentcka | bomxee 500 000 http://www. OI'bY ABTOPHU30BaHHBI
s1 OU0JIMOTEeKAa | PIEKTPOHHBIX prlib.ru «ITpe3uneHTckas 1 0CTyN U3
um. b.H. JIOKYMEHTOB T10 OubIMoTEKA M. OMOIMOTEKH
Eabnuna ucrtopun OteuecTna, b.H. Enbuunay (r. (aym. Ne214)
pOocCcuiicKoOM Cankr-IlerepOypr)
rocy/1apCTBEHHOCTH, CoraameHue ot
PYCCKOMY SI3bIKY U 15.11.2016r.
npaBy Cpokom Ha 5 jer
(c
JadbHEHIEeHIIpoIo
ramuei)
[Ipu mpoBeaeHNN 3aHATUH JEKIIMOHHOTO/ CEMUHAPCKOTO TUTIA 3aHATUN HUCTIOIb3YIOTCS:
JAUUEH3UOHHOE NPOZpaMMHOe 0fecneyenue:
IlepeyeHb JTUIEH3MOHHOTO NpOrpaMMHoOro odecnedenusi KbI'y 2020
3apyoexknoe aunen3suonnoe IO
Ne
Ne IIpousBoaut HanveHoBanme KommeHTa | JMueH3u | A0rosopa
eJb puu U Ha 2020
roj



http://iprbookshop.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
https://www.biblio-online.ru/
http://polpred.com/
http://polpred.com/
http://www.prlib.ru/
http://www.prlib.ru/

Ne
5 IIpousBoaut KoMmMeHTa | JHMIIeH3H | JOroBOpa
Ne b HaumeHoBaHue pHH " Ha 2020
roa
MSAcademic | Office 365 ProPlusEduSh- HYKHO I[OFSBO
1. EES rdSvr ALNG SubsVL MVL BCEMY THIEH3US | \o5ymy A
PerUsr A Faculty EES KbI'Y - 273
Office 365 ProPlusEduSh- HVIKHO J0IoBO
, | MSAcademic | rdSvr ALNG SubsVL MVL | 2% —— P
' EES PerUsrSTUUseBnft Student KBFS}// i Ne20/2A-
EES 223
NACU/, JA0IoBoO
. : NduM, P
3. Corel CoreIDRAW Graphics Suite UDuP, TMUEH3AS | o5 my 2
KUTD 223
J0IoBoO
. P
4, ABBYY FineReader KBI'Y JMLEH3UA | (o o0 m
ABBYY 223
Poccuiickoe sunen3suonnoro IO
Ne
No IIpousBoau HanMeHOBAHMe KomMmenTap | auueH3u | qorosopa
B TeJlb HHU 7 Ha 2020
roj
Kaspersky Endpoint Security JIOTOBO
msion3neca — CTaHaapTHBINA HYKHO p
1. Kaspersk Russian Edition. 1500-2499 JINLIEH3US
P Node 1 yearEducationalRe- Beemy KbI'Y NQZZOZ/?A_
newalLicense
Dr.WebDesktopSecuritySuite J10IoBO
KomrmnekcHas 3amniura + HY>KHO P
2 Driveb LlenTp ynpasienus Ha 12 Bcemy KbI'Y IS no0/DA-
Mmec., 200 T1K, npopienue 223
YHUN]L JOI'OBO
(Hy’KHO P
3. AnTtumuaruat BY3 BeeMy JMLCH3UA | oo m
KBI'Y) 223
Poccuiickoe I1O (cB0001HO pacnipocTpaHsieMmoe)
IIpoussBoauTen Cpoxn
Ne . HanMeHoBaHHe KommenTapuun JHUIEH3H
"
StarForceTechn H;I;egf 0(;:11;41({);1313 becruiath
L. ologies, Poccus, | Foxit PDF Reader P
MocKBa JOKYMEHTOB B 0
crangapre PDF
2. Poccus 7zip apXuBaTop Becr;naTH




8.2 Ocobennocmu peanuzayuu oucyuniunvl 011 UHEATUOOB U JIUY, C OZPAHUYEHHBIMU
603MOIHCHOCMAMU 300P06HA

JUig CTyIEHTOB C OTPaHUYEHHBIMH BO3MOXHOCTSIMU 3/I0POBBS CO3/1aHbl CIIELUAIbHbBIE YCIOBUSI JJIs
IoJlyueHus: o0pa3zoBaHus. B 1ensix 10CTyNHOCTH NOJy4YeHHsI BBICIIET0 00Opa30BaHUsI 110
00pa3oBaTebHBIM IPOTPaMMaM HHBAJMIAMH U JIMIIAMH C OTPaHUYCHHBIMU BO3MOYKHOCTSIMU 370POBBS
YHUBEPCUTETOM 00eCTIeunBaeTCs:

1. AnprepHaTuBHAs BepCcHs OPUITMAIBHOTO caiiTa B ceTn «IHTepHEeT» M5 c1ab0BUISIINX;

2. Jlnst vHBaNMMIOB ¢ HApYyLIEHUSAMU 3peHHs (c1aboBUASILNE, CIENbIE) - IPUCYTCTBUE aCCUCTEHTA,
OKa3bIBAIOIIET0 00yYaromeMycsi HE0OX0AUMYIO TOMOIIb, 1yOIMpPOBaHNE BCIyX CIIPABOYHOM
nH(pOpMalUK O pacCIIMCAaHUX YYEOHBIX 3aHIATHI; HATMYME CPEJICTB Ul YCUIICHHUS] OCTaTOYHOTO 3PEHMS,
OpailIeBCKOM KOMIBbIOTEPHOU TEXHUKH, BUICOYBEIMUNUTENIEH, TPOrpaMM HEBU3YAJILHOTO JI0CTyNa K
nH(pOopMaLUY, TPOTPaMM-CHHTE3aTOPOB PEUU U APYTHX TEXHUYECKUX CPENICTB MpHeMa-Tnepeaadn
yueOHOM nH(popManuu B JOCTYMHBIX (JOpPMax JJIsl CTYACHTOB C HApYLIEHUSIMU 3PEHUS;

3.1t ”HBANMUAOB U JIULL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMHU 3/I0POBbS O CIYXY
(cmabocaplmaiye, Tiyxue) —3ByKOyCUINBAIOLIas annapaTypa, MyJIbTUMEUITHbIE CPEJICTBA U IpYyTHe
TEXHUYECKUE CPEJICTBA IIpHUeMa-riepeiaun yueOHo! nH(opMannu B JOCTYIHBIX popMax;

4. J1nst ”HBAJIMOB U JIMIL C OTPAHUYEHHBIMU BO3MOXKHOCTSIMH 3/I0pPOBbS, UMEIOIINX HApyLIEHUS OTIOPHO-
JIBUTATEJILHOTO arlapara, Co3/1aHbl MaTepHalIbHO-TEXHUUECKUE YCIOBUS 00ecneunBarome
BO3MOJKHOCTb OECIPETSATCTBEHHOTO JOCTYIA 00YJaronIuXcs B yueOHbIC IOMEIIEHUS, 00bEKTY MUTAHMUSI,
TyaJeTHbIE U APYrve NOMEUICHUs] YHUBEPCUTETA, a TaKXKe MPeObIBaHUS B YKa3aHHbBIX IOMELIEHUAX
(HanmM4YMe pacIIMPEHHBIX IBEPHBIX MPOEMOB, MOPYYHEH U IPYTHX MPUCTIOCOOTICHUH).

OOyuaromuecs: U3 YUCIa JIUI C OTPaHUYCHHBIMHM BO3MOKHOCTSIMH 3/10pOBbs 00€CIICUEHbI
3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamMt B (popMax, aAalTUPOBAHHBIX K OFPAaHUYEHUSAM UX
3JI0pOBBSL.

OO0yyaromumMcsi ¢ OrpaHMYECHHBIMH BO3MOHOCTSIMH 37I0POBbSI MPEAOCTABIISIFOTCS CIEIIUAIbHBIC
y4eOHMKH M Y4eOHbIe IMOCOOMs, WHas ydeOHas JIUTeparypa, CHCHHAIbHBIE TEXHUYECKHE CpEICTBa
00y4YeHHMS KOJUICKTUBHOTO M WHJWBHUAYAJIbHOTO IIOJIH30BaHUS, MPEAOCTABICHUE YCIYI aCCHUCTEHTA
(OMOIITHKKA), OKa3bIBAIOIIETO OOYYAOIIMMCS HEOOXOJAUMYI0 TEXHHUYECKYIO MOMOIIb, a TAKKE YCIYTH
CYpIOTIEPEBOTYUKOB M TU(PIIOCYPAOTIEPEBOTIUKOB.

a) s C1a00BHIAIINX:

- Ha DK3aMEHE MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOLIUIN CTYJEHTY HEOOXOAUMYIO TEXHUYECKYIO
MOMOIb C YyYEeTOM HWHAMBHAYAJIbHBIX OCOOCHHOCTEH (OH TIOMOTaeT 3aHATh pabodyee MecCTo,
MepeIBUraThCs, MPOYUTATh U 0(OPMUTH 33JaHKE, B TOM YHCIIE 3alIMChIBAs MO TUKTOBKY);

- 3aJaHus JUId BBINOJHEHUS, a TAaKKe MHCTPYKIHS O TMOPSAIKE MPOBEACHHUS 3ayeTe/sK3aMeHa
0(OPMIISIFOTCS YBETHUEHHBIM HIPUPTOM;

- 3aaHM U1 BBIITOJIHEHMS HA DK3aMeHE 3aUNTHIBAIOTCSA aCCUCTEHTOM;

- MICbMEHHBIE 33/I1aHUs BBITIONHSIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS] ACCUCTEHTY;

- obecrieunBaeTCs MHAUBUIyaJIbHOE paBHOMEpHOE OocBelieHrne He Mmeree 300 rokc;

- CTYEHTY JUIsl BBITMIOJHEHUS 3a/laHUsl IPU HEOOXOIMMOCTH MPENOCTABIACTCS YBETUYUBAIOIIEE
YCTPOMCTBO;

B) JUIS TIIyXUX U CIa0O0CIHBIIIANINX:

- Ha 3adeTe/’PK3aMeHe MPHUCYTCTBYET ACCHUCTEHT, OKa3bIBAIOIIUN CTYACHTY HEOOXOJAUMYIO
TEXHUYECKYIO MMOMOIIb C YI€TOM HHIUBUIYATbHBIX 0COOEHHOCTEN (OH MOMOTraeT 3aHsATh pabouee MecTo,
MepeIBUTaThCS, MPOUYUTATh U O(OPMUTH 33JaHKEe, B TOM YHCIIE 3aMUCHIBAs MO TUKTOBKY);

- 3a4€T/9K3aMeH MPOBOUTCS B MUCBMEHHOU (opme;

- ofecrieunBaeTcs HalWuMe 3BYKOYCHUJIMBAIONUICH ammapaTypbl KOJUIGKTMBHOTO IOJI30BAHMS,



npu  HEOOXOAMMOCTH  MOCTYMAIOMIMM  TPEJOCTaBISIETCS  3BYKOYCHJIMBAIOIIAs  ammapaTrypa
VHJIMBUyaJIbHOTO T10JIb30BaHU;

- 10 JKEJIAHUIO CTYJICHTA IK3aMEH MOXKET IPOBOUTHCS B MUCbMEHHOH (opme;

1) Ui JIMI C HAapYyLIEHUSIMH OIOPHO-JBUIraTEIbHOTO amnmnapara (TSKENbIMU HapyLICHUSIMU
JBUTATENLHBIX (PYHKIMH BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBHEM BEPXHHX KOHEYHOCTEH):

- TMCBbMEHHBIE 3aJaHUS BBIIOJHAKOTCA HAa KOMIIBIOTEPE €O  CHEHUAIM3UPOBAHHBIM
IIPOrPaMMHBIM 00€CIIEYEHUEM W1 HaIUKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 JKEJIAaHUIO CTYJCHTA YK3aMEH MPOBOAMUTCS B YCTHOM (opme.

— Kpome mozo, odyuarowjueca mozym 60cnonb306amuca npogheccuonanb HolMu ROUCKOGHIMU
cucmemamu:
1. Cnyx0a TeMaTuuecKnX TOJIKOBBIX cloBapeil http://glossary.ru/

2. Cnoapu u sHumkioneauu https://dic.academic.ru/
3. Buxunemus http://ru.wikipedia.org/wiki/

7.6. Memoouueckue yKazanusa no npoeeoeHu1o pa3iudHolX yUeOHblX 3aHAmMUI U
camocmoamenvHoll padomul

VYuyeOHas pabota no aucuuruinHe duznyeckas XUMHUS COCTOUT U3 KOHTAKTHOW paboThl (JIEKLIMH,
MPAKTUYECKUE 3aHATHSI) U CaMOCTOSITENHHOW paboThl. COOTHOIIEHWE JEKIIMOHHBIX, CEMHUHAPCKHUX,
71a00paTOPHBIX U MPAKTUYECKUX 3aHATUHN K 00IEMYy KOJIMYECTBY YaCOB COOTBETCTBYET yUeOHOMY IJIaHY
Hampasnenus 04.03.01 — Xumwusa, npoduns «llpoduns «Heopranuueckas XuMHsT W XUMUSA
KOOPJIMHAIIMOHHBIX COENMHEHUI», «XHUMHS OKpYyXKaloUlell cpeapl, XUMHUYecKas »JKCIepTH3a U
9KOJIOrHYecKas 0€301acHOCThY.

JIJi TOArOTOBKHM K MPAaKTHUYECKUM 3aHITHSIM HEOOXOJIUMO PAacCMOTPETh KOHTPOJIbHBIE BOMIPOCHI,
IpH HEOOXOIUMOCTH OOpaTUTHCS K PEKOMEHAYEeMOW JIUTeparype, 3amucaTh HEMOHSTHBIE MOMEHTHI B
BOIpOCax Uil YSICHEHUS UX Ha MPEICTOSIIEM 3aHITUH.

Memoouueckue pekomenoayuu no uzyuenuio oucyuniunvt «Duuyueckan Xumusny ons
odyuarowuxca

Lenp kypca «@usuyeckas XUMHUs» - SABIsSETCS (GOPMUPOBATH M PACKPBHITH CMBICIBI OCHOBHBIX
3aKOHOB W 3HaHUI y CTYyAEHTOB B oOnacTu (pU3MUECKON XMMHUHU, HAYYUTh CTYJCHTOB BHJETh OOIaCTU
MPUMEHEHHE ATHX 3aKOHOB W 3HAHUWM, MOHMMATh WX MPUHLMUIHUAIBHBIE BO3MOXHOCTU MPU PEUICHUU
KOHKPETHBIX 3a/1a4.

HpI/ICTYHaﬂ K MH3YYCHUIO JUCLHUIIINHBI, o6y11a10meMyc;[ HCO6XOI[I/IMO O3HAaKOMHUTBCA C
TEMATHYCCKHUM IIJIaHOM SaHﬂTHﬁ, CIIMCKOM peKOMeHHOBaHHOﬁ yqe6H01“4 JIMTCPATYPHI. CJ'ICI[yeT YACHUTDH
MOCJICAOBATCIIBHOCTD BBIITOJHCHUSA HWHAWBHUAYAJIbHBIX y‘le6HLIX SaﬂaHHﬁ, 3aHCCTU B CBOIO pa60qy10
TCTpalb TEMbl U CPOKH MPOBCACHUSA CEMHNHAPOB, HAIIMCAHHA y‘Ie6HBIX U TBOPYCCKUX pa60T. HpI/I
HU3YUCHUUN JUCHUIIIINHBI O6yLIaIOH_II/ICC$I BBIIIOJIHAKOT CJICAYIOMIUC 3aJaHHA: U3YYalOT PCKOMCEHIOBAHHYIO
yqe6Hy10 U HAYYHYIO JIMTCPATYpy; MUIITYT KOHTPOJIbHBIC pa6OTBI, TOTOBAT OOKJIaAbl H COO6H.[€HI/I$I K
MNPaKTUYCCKUM  3aHATUAM; BBIIIOJHAKOT CAMOCTOATCIIBHBIC TBOPYCCKUC pa6OTLI, Y4aCTBYIOT B
BBIIIOJIHCHHUHU NPAKTUYICCKUX 3aIaHUil. ypOBCHL n FJ'Iy6I/IHa YCBOCHUA OUCHUIIINHBI 3aBUCAT OT aKTUBHOM
U CHUCTEMATHYECKOM pa60TBI Ha JICKOUAX, HU3YUYCHUSA pCKOMCHHOBaHHOﬁ JINTCPATYPhl, BBINIOJIHCHUA
KOHTPOJIBHBIX TMCbMCHHBIX 3aJaHuH


http://glossary.ru/
https://dic.academic.ru/
http://ru.wikipedia.org/wiki/

Kypc wu3ywaercs Ha JeKIMIX, CEMHHapax, J1a0OpaTOpPHBIX W TPH CAMOCTOSATEIBHOM U
WHIMBHUIYaNbHOH pabore oOyuatonuxcs. OOydarouuiicst 1Uisi MOJHOTO OCBOSHHS MaTepHaia J0JDKEH He
MPOMYCKaTh 3aHATHS M aKTUBHO y4acTBOBATh B yueOHOM mpouecce. /g MakcumanbHO# 3(h(heKTHBHOCTH
U3yYeHHs] HEOOXOIMMO MOCTOSHHO BECTH KOHCIEKT JIEKIUH, 3HaTh PEKOMEHIYEMYIO IPEroaaBaTeiieM
JUTEPaTypy, NO3BOJISIIOILYIO JOMOJIHUT 3HAHUS U JTyYIll€ TOATOTOBUTHCSA K CEMUHAPCKUM 3aHITHSIM.

B coorBercTBUM C y4eOHBIM IJIAHOM Ha K&yl TEMY BBIIEICHO HEOOXOAMMOE KOJIUYECTBO
4acoB MPAaKTUYECKUX 3aHATUH, KOTOPbIE IPOBOJATCS B COOTBETCTBUM C BOIPOCAMH, PEKOMEHOBAHHBIMU
K U3YUYEHHUIO 10 omnpezeneHHbIM TeMaM. O0ydaromuecs J0KHbI PETYISIPHO TOTOBUTHCS K CEMUHAPCKUM
3aHATUSM M y4yacTBOBaTbh B OOCYKIEHMM BONpocoB. IIpu mMOAroToBKE K 3aHATHSAM ClEAyeT
PYKOBOJCTBOBATbCA KOHCIIEKTOM JIEKIIMA M PEKOMEHJOBAaHHOW muTeparypoi. TemaTudyeckuil IUIaH
JUCHMIUIMHBL, y4eOHO-METOJAWYECKHE MaTepuajbl, a TaKXkKe CIHMCOK PEKOMEHJIO0BAHHOW JMTEpaTyphl
MIPUBEAEHBI B paboueil mporpamme

Memoouueckue pekomenoayuu npu padome Had KOHCREKMOM 60 6PeMA NPOBEOEHUA 1eKUUU

B mporiecce nEeKIMOHHBIX 3aHATUN 11€71€cO00pa3HO KOHCIEKTHUPOBATh ydyeOHbINH Marepuan. Jlms
9TOTO HCIOJB3YIOTCA OOIIWe W YTBEPIMBINHMECS B MPAKTUKE IMpaBUjia, W MPUEMbl KOHCTICKTHPOBAHUS
JIEKIIAH:

KoncnektupoBanue €KUM BEIETCS B CHEUUATBHO OTBEACHHOW ISl 3TOTO TETPAIU, KaXKIbIi
JIUCT KOTOPOH JTOJDKEH MMETh TOJIs, Ha KOTOPHIX JENIal0TCs MIOMETKH M3 PEKOMEH/IOBAHHOMW JINTEPATyPHI,
JOTIOJTHSIOIIME MaTepHall MPOCIYIIAHHOW JICKITMH, a TaKXe IMOJYEePKHUBAIONINE OCOOYI0 BaXKHOCTH TEX
WJIY UHBIX TEOPETUYECKUX MOJIOKEHUN.

[lenecooOpa3Ho 3amuchIBaTh TEMY M IUIAH JICKIIUH, PEKOMEHIyEeMYIO JIUTEPATypy K TeMe. 3anmucu
pa3zienoB JEKIHMH JOJDKHBI UMETh 3arojiOBKH, IOA3arojIOBKHM, KpacHble CTpOKW. JIis BelaeneHus
pa3zienoB, BBIBOJAOB, ONPENEICHUN, OCHOBHBIX MJEW MOYKHO MCIOJIb30BaTh IBETHBIE KapaHAAlld M
(homacTepsl.

HazpanHble B JIEKIMU CCHUIKM Ha NEPBOMCTOYHMKM HAJI0 MOMETHUTh Ha MOJSAX, YTOOBI MpHU
CaMOCTOSITENIbHOM paboTe HAWTH U BHOHCATh UX. B KOHCIEKTE NOCIOBHO 3alMCHIBAIOTCS OMpEACTICHUS
MOHATHH, KaTeropuil u 3akoHOB. OcTajabHOE JOHKHO OBITH 3aIIMCAHO CBOMMHU CJIOBAMHU.

Kaxngomy cTyneHTy HEOO0XOAMMO BbIpaOOTaTh W HCIOJIB30BAaTh JOMYCTHUMBIE COKpallleHus
HanboJee pacIpOCTPaHEHHBIX TEPMUHOB U MOHSATHH.

Memoouueckue pekomenoayuu no n0020MOEKe K NPAKMUYECKUM 3AHAMUAM

[IpakTnyeckue (ceMuUHaApCKue) 3aHATUS — COCTaBHas 4acTh Yy4eOHOro mpoliecca, IpyNIoBas
dopma 3aHATMI ©OpU aKTMBHOM y4YacTUH CTyAeHTOB. IlpakTudeckue 3aHATHS CHOCOOCTBYIOT
yri1yOJeHHOMY U3Yy4EHHIO HauboJiee CII0KHBIX MPo0JIeM HayKH U CIY)KaT OCHOBHOU (hopMOH MOJBEICHUS
UTOIOB CaMOCTOSATEJILHON paboThl oOydaromuxcs. Lenbro NpakTHYeCKUX 3aHATUH SBIsETCS yriyOneHue
U 3aKperjieHHe TEeOPETUYECKUX 3HAHUM, IMOJydeHHbIX OOyJarollMMHUCS Ha JIEKUUAX W B Ipolecce
CaMOCTOSITEJIBHOTO HU3y4eHHs y4eOHOro wmarepuaina, a, CJeJOoBaTelIbHO, (OPMHUPOBAHUE Yy HHUX
OTIPEJCIIEHHBIX YMEHUI U HaBBIKOB.

B Xxone moAroToBKM K CEMHMHApCKOMY 3aHSTHIO HEOOXOJIUMO IMPOYUTATh KOHCHEKT JIEKLUH,
U3YYUTHh OCHOBHYIO JIMTEPATYPY, 03HAKOMUTBCS C JIOTIOJTHUTENILHON JIUTEPATypOi, BBIIIOJHUTD BbIJIAHHBIE
[IPENOJaBaTeNIeM INpakTHUecKue 3afgaHus. [lpy 3TOM ydecTb pEeKOMEHJALMHM NPENojaBaTeis M
TpeboBaHus mporpaMmel. JlopabaTbiBaTh CBOM KOHCIIEKT JIEKIIMH, /I€1as B HEM COOTBETCTBYIOIINE 3aITUCH
U3 JIUTEPATYPBI.

XenarenbHO HpU MNOATOTOBKE K MPAKTUYECKUM 3aHATHSAM 10 TUCLUIUIMHE OJHOBPEMEHHO
HCII0JIb30BATh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOLIUX 3a/laHHBIE BOIIPOCHI.



Ha npakrtuueckux 3aHSATHSIX OOy4aromipiecss y4aTcs T'PaMOTHO H3JaraTh MPOOJIEeMbI, CBOOOHO
BBICKA3bIBaTh CBOM MBICTH W CYXKJICHHS, PACCMATPUBAIOT CHTYAIlMH, CIOCOOCTBYIOIINE PAa3BUTHUIO
npodeccuoHanbHOW KOMIIETeHTHOCTH. CrenyeT MMeTh B BHJY, YTO TOATOTOBKA K IPAKTHYECKOMY
3aHATHUIO 3aBUCHT OT (DOPMBI, MecTa MPOBEACHUS CEMUHApa, KOHKPETHBIX 33JaHUN M MOpY4YEeHUH. DTO
MOJKET OBITh HaNMCAHUE JOKIIAIa, Icce, pedepara (C MoCIeIyIOIUM UX 00CYKIEHUEM ), KOJUIOKBHYM.

Metoanyeckue peKOMeHIAIUHU 110 NOATOTOBKE M NPOBeJIeHNI0 J1a00paTOPHBIX 3aHATHI

Jlj1g BBIOJIHEHUS JTAOOpaTOPHBIX paboT 1O (PU3HUECKON XMMUU CTYACHTHI 10JKHBI 00J1a1aTh
ONPE/IEIEHHBIMU SKCIIEPUMEHTAIbHBIMI HaBbIKAMU-YMETh B3BEIIMBATH HA aHAIMTUYECKUX BECax,
U3MEPATh 00BEMBI KHUAKOCTEHN, IPOBOUTH TUTPOBAHKE, PA0OTATh ¢ MPUOOpPaMH, UCIIOJIb3YEMbIE B
(U3UKO-XMMHUYECKUX HCCleA0BaHUIX(pedpakTOMETp, KAIJIOPUMETP, NOJISIPUTETP, MOTeHIMoMeTp,pH-
METp, KpUOCTAT, HOTEHIMOCTAT U T.1.). CTyIeHTHI JOJIKHBI YMETh 0OCUUTHIBATH PE3YIbTATHl U3MEPEHUM
OTPEENATh OTHOCUTENbHYIO OLTNOKY IKCIIEPUMEHTA, CTPOUTD I'padUKH, BHIPAKAIOIIUE XapaKTep
M3MEHEHHUS OTPEIeNIIEMbIX TaPAMETPOB.

Kaxxnprit pe3yapTaT u3MepeHusi Heu30eKHO COTPSHKEH ¢ OOJIBIIEH WITH MEHbIIEH
MOTPEIIHOCTHI0. YMEHHE MPABIIILHO OLEHUTH MOTPEIIHOCTh Pe3yJIbTaTa sBISETCS] HE0OXO0IUMbIM
KayeCcTBOM XOPOILIETo IKCIepuMeHTaropa. YToObl yBETUYUTh TOYHOCTh OKOHYATEIBHOTO pe3yabTaTa
0OBIYHO MTOBTOPSIOT KAXKJI0€ M3MEPEHNE HECKOJBKO pa3, OTpeIeICHHBIM 00pa3om oOpadaTeiBast
nostyueHHbIH psag uudp. IlocnenoBarenbHOCTh MpueMa 10JKHA ObITh CIEAYIOIICH: MPexk/ie BCEro
HE0OX0IMMO OIIEHUTh TOYHOCTh U3MEPEHUH C MOMOIIBIO KayKI0TO U3 IPUMEPSIEMbIX TPHUOOPOB; OTCIO/1A
MOJKET OBITh OmpezesieHa a0COMIOTHAS MOTPEIIHOCTD KayKI0TO U3MEPEHUS; Aajiee OIpeiesieTcs
OTHOCHUTEJIbHAs MOTPEIIHOCTh KayKJI0TO U3MEPEHUs; HAKOHEIl, aHAJIU3 (POPMYIIbI C IIOMOIIBIO KOTOPOit
IIPY NIOJICTAHOBKY OTJEIbHBI3X 3HAYEHUIN BBIYUCIISAETCS OKOHYATENbHBINA PE3YAbTAT, IPUBOAUT K OLICHKE
ero ToyHocTu. [Ipu olleHKe TOUHOCTH OTCYETa Ha MPUOOpax ClEeAyeT yUeCTh KaK 0COOEHHOCTH IIKAJIbI
caMoro MHCTPYMEHTA, KaK U OCTPOTY U TPEHHPOBAHHOCTh OPraHOB UyBCTB HalmtoAarens. Bo Bcex
cllydasi, pa3yMeeTcs, I0JKHBI ObITh UCKITIOUEHBI CUCTEMATHUECKHEe OIUOKH, CBSI3aHHBIE C JeeKTaMu
camoro npubopa. Jlanee He0OX0AUMO ONPEAETUTH A0COIIOTHYIO U OTHOCUTEIBHYIO MTOTPEIIHOCTH,
HEMOCPEJCTBEHHOE U3MEPEHHE KaKoi HUOYAb BEITMUMHBL. AOCOIIOTHAS MOTPEUTHOCTh Aa onpeensercs
KaK pa3HHIIa MEXAy NPUOIHNKEHHBIM YHCIIOM a, IOJYYEHHBIM U3 OTbITA, U YUCIOM A, TOUYHO
M3MEPEHHBIM WUJIM B3SITHIM 10 CIIPABOYHBIM JaHHBIM

Aa=a-A.

Korga oTHOCHTEIBHBIE TOTPEIIHOCTH U3MEPEHUS OTAEIbHBIX BETUYMH OIPEACIICHBI,
HEO0OXO0IMMO PEIIUTh C KAaKOH TOYHOCTH CJIETYeT U3MEPATh KaXkI0€ U3 BXOASIINX B PACUETHYIO POpMYITy
3HaYeHUH, YTOOBI KOHEYHBIN PE3yNIbTaT MO0 TOYHOCTH OTBEYAJ TPEOYEeMbIM 3HAUCHUSIM.

[Ipu poBeaeHNM U3MEPEHUN HE OTPaHUYMBATHCSA OJHUM OIBITOM, a IPOBOJAUThH CEPUU
MIOCJIEI0BATEbHBIX OMPEACIICHUI, BOCIIPOU3BOI UX 110 BO3MOKHOCTH, B OJIHMX U TeX e ycnoBus. C
YBEJIIMYEHUEM UUCIIA OTAEIbHBIX U3MEPEHNI IOTPEUIHOCTD CPETHETO 3HAYEHMSI TEOPETUUECKH
YMEHBIIAETCS. DKCIIEPUMEHTAIIBHBIE U TIOJYYEHHBIE B HUX PE3YJIbTAThl BEJIMUNHBI, IIPEICTABICHHBIC B
BUJIe TaOIMIL, TpadMKOB WM YPaBHEHUI OKa3bIBAIOTCS OoJiee yIOOHBIMU JJIS aHAIU3a U BBISIBICHUS
HEKOTOPBIX 3aKOHOMepHOCTel. Kak npaBuiio, ONbITHEIE JAHHBIE CBOJAT B TAOJHILY, 3aT€M U300paxaroT
rpaduecKy 1, HaKOHEL, IPEJICTABIISAIOT B BUJI€ YPABHEHUS.

Memoouueckue pekomeHOAUUU RO OPZAHUZAUUU CAMOCIOAMENbHOU PAdOombl
CamocrosiTesibHass ~ paboTa OOyYaloOUmUXCA - CHOCOO  aKTUBHOTO,  II€JICHAIIPABJICHHOTO
MPUOOPETEHUs CTYJICHTOM HOBBIX JIJISl HErO 3HAHWW M YMEHUH 0€3 HEMOCPEJCTBEHHOTO y4acThs B 3TOM



npouecca mpenojaBareneil. IloBellleHME pPoOJIM  CaMOCTOSITENBHON pabOThl  0OydaroLIUXcs IpU
MIPOBEACHUY PA3IMYHBIX BUJOB yUeOHBIX 3aHATUN MPEAIOIaraer:

—  ONTUMHU3AIMIO METOJOB OOYYeHHs, BHEJPEHHE B YUEOHBII MPOIECC HOBBIX TEXHOJOTHM
oOy4yeHHs, TOBBIIIAIOIIUX MPOU3BOJUTEIBHOCTh TpyJAa MPENoaaBaTelis, aKTUBHOE HCIIOJIb30BaHUE
MH(GOPMAIIMOHHBIX TEXHOJOTHH, MO3BOJIIONINX 00YJaromeMycsi B yI0OHOE /JIsl HETO BpEMsI OCBAauBaTh
y4eOHBII MaTepua;

—  IIMPOKOE BHEAPEHHE KOMIIBIOTEPU3UPOBAHHOTO TECTUPOBAHMS;

—  COBEpIICHCTBOBAHME METOAMKH IPOBEIEHUS MPAKTUK U HAYYHO-HUCCIIEI0BATENbCKONW pabOThI
oOyuarouuxcs, TMOCKOJIbKY HMMEHHO 53TH BHJAbl Yy4eOHOH paboThl B NEPBYIO OdYepedb TIOTOBST
oOyuarouuxcs K CaMOCTOSITEIbHOMY BBITTOJIHEHHUIO ITPO(ECcCHOHANIbHBIX 3a/1ay;

- MOJCPHHU3aIUIO0 CUCTEMBbI KYPCOBOI'O W JUINIOMHOTO ITPOCKTUPOBAHHA, KOTOpasA JOJDKHA
MOBBIIIATH POJIH CTY/ICHTA B TI0I00PE MaTepuraa, MOUCKe MyTel PeIeH s 3a1a4.

CamocTtosarenbHas paboTa IPUBOAMUT CTYAEHTA K MOJyYEHUIO HOBOTO 3HAHHUS, YIOPSAOUYEHHUIO U
yrayOJIeHUI0 UMEIOLUXCA 3HaHUM, (OPMHUPOBAHHMIO Yy HETro MpoQecCHOHATbHBIX HABBIKOB U YMEHMM.
CamocTodaTtenbHas paboTa BBIMONHSET PsA QyHKIUI:

—  pa3BUBAIOLIYIO;

—  uH(pOpMaITMOHHO-00yJaIOIIYIO;

—  OpPHUEHTHPYIOIIYIO U CTUMYJIHPYIOIIYIO;

—  BOCIIMTBIBAIOIIYIO,
—  HCCICAOBATCIbCKYIO.

B pamMkax Kypca BBIIOJTHSIOTCS CIIEAYIOIIUE BHIbI CAMOCTOSITEIIBHON paboThI:
1. TIIpopaboTka yueOHOTO MaTepuaia (1o KOHCIIEKTaM, yueOHO 1 HaydHOU JuTepaType);

2. BreinosHeHue pa3HOYPOBHEBBIX 3aJ1a4 U 3ajaHU;
3. Pabota c TecTamu 1 BOIpocamu JIjIsl CAMOIIPOBEPKHU;
4. BbINOJHEHHE UTOTOBOW KOHTPOJIBHOM pabOTHI.

CryneHTaM pEeKOMEHJIyeTcsl ¢ CaMOro Hayajla OCBOEHHUsS Kypca paboTaTh € JIMTepaTypoil u
Ipe/ularaéMbIMH 33JaHUAMU B (hopMe HOJTOTOBKM K OYEpEeJHOMY ayauTOpHOMY 3aHsaTHIO. Ilpu sToM
aKTyaIM3UPYIOTCS MMEIOIIMEcs] 3HaHMSA, a TakXkKe co3jaeTcs 0a3a JUlsl YCBOEGHHS HOBOTO MaTepHala,
BO3HHKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYAEHT IOJy4aeT B ayAUTOPHH.

Heo0x011M0O OTMETUTh, YTO HEKOTOPbIE 3a/1aHUS JUIsI CAMOCTOSITENILHOM PabOThI 10 KypCy UMEIOT
onpeneneHHyo crnenuduky. I[Ipy ocBoeHUM Kypca CTYJEHT MOXKET MOJIb30BaThcs OMONIMOTEKON BYy3a,
KOTOpas B MOJIHOW Mepe oOecredeHa COOTBETCTBYIOLIEH JUTepaTypoil. 3HAYMTEIbHYIO MOMOLIL B
MOJITOTOBKE K OYEPEAHOMY 3aHSATHIO MOXET OKa3zaTh MMEIOLIHMICA B yueOHO-METOJUUECKOM KOMIUIEKCE
KpaTKUM KOHCIEKT JieKIMHA. OH K€ MOJYKET HCIOJBb30BaTbCAd M Ul 3aKPEIUICHUs IIOJyYEHHOTO B
aymuropun Martepuana. CamocrosiTenbHas paboTa CTYAEHTOB MpEAycMOTpeHa YYeOHBIM IUIAaHOM U
BBITNOJIHAETCS B 00s3aTeIbHOM TOpsAKe. 3aJaHus MPEUIOKEHbl M0 KaKIOW M3y4aeMO TeMe W MOTyT
TOTOBUTHCS HMHIMBUIyaJlbHO MU B rpynne. [lo HEoOXOOUMOCTH CTYAEHT MOXXET oOpamarbes 3a



KOHCYJIbTAlIUE K IpenojaBaTeNio. DBbIlIONHEHME 3alaHuil  KOHTPOJUPYETCA M OLICHUBAETCS
IIPETOIaBaTENIEM.

JUig ycIIemHOro caMOCTOSITENbHOIO M3YyYEHHsl MaTepuana CEroJHs MCIOJb3YIOTCS pa3ivdHble
cpeacTBa oOyueHHsI, cpeld KOTOPBIX 0C000€ MECTO 3aHMMAIOT MH(POPMALMOHHBIE TEXHOJIOTHH PAa3HOTO
YPOBHS M HalPaBJIEHHOCTH: 3JIEKTPOHHbIE YUeOHUKN U KypCBhI JIEKIHMH, 0a3bl TECTOBBIX 3aJJaHUM U 3ajau.
DNEeKTPOHHBIN y4eOHUK MPENICTaBIsAeT COO0M MPOrpaMMHOE CPEACTBO, MO3BOJISIONIEE MPEICTABUTD IS
W3yYeHHs] TEOPETHYECKHI MaTepuaj, OpPTraHu30BaTh amnpoOHMpOBAHHUE, TPEHAX M CAMOCTOSTEIBHYIO
TBOPYECKYI0 paboTy, TOMOraromiee CTyIAeHTaM W TPEenoJaBaTeli0 OIEHUTh YPOBEHb 3HAHHWH B
ONpEECNIEHHON TeMaTHKe, a TakXke CcoJepiKallee HEOOXOAUMYI CIPAaBOYHYK HMH(OpPMalHIO.
DONEeKTPOHHBIM Y4eOHMK MOXET HMHTErpUpoBaTh B ce0€ BO3MOXKHOCTH PA3JIMYHBIX I€Jarorud4ecKux
MIPOrPaMMHBIX CPEACTB: OOYYalOIIMX MPOrpaMM, CIPAaBOYHMKOB, Y4€OHBIX 0a3 JaHHBIX, TPEHAXKEPOB,
KOHTPOJIUPYIOIIUX IPOTPaMM.

JUia  ycnemHoOW oOpraHU3alMyd CaMOCTOSITENIbHOM pPa0OThl BCE AaKTUBHEE MPUMEHSIOTCS
pa3zHooOpa3Hble 0Opa3oBaTeNbHble pecypchl B ceTh VHTepHEeT: cucTeMbl TECTUPOBAHUS IO Pa3IMYHBIM
o0nacTsM, BUpTyalbHbIE JEKIUH, JJA0OPATOPHH, IIPU 3TOM MOJIH30BATEIO JOCTATOUHO UMETh KOMITBIOTEP
U nojxioueHue Kk MuTepHeTy As Toro, 4ToObl CBSI3aThCS ¢ MPENoAaBaTesieM, peliaTh BHIYUCIUTEbHbIE
3a/lauM ¥ MoJiyyaTh 3HaHMs. Mcnonb3oBaHue ceTeil yCuanMBaeT pojib CaMOCTOSATENbHON paboThl CTy/IEHTa
Y TI03BOJISIET KapAWHAJIbHBIM 00pa30M U3MEHUTh METOIUKY MPENogaBaHMsl.

CryneHT MOXKEeT IoJIyyaTh BCE 3a/laHusl U METOJIMYECKHE yKa3aHHs 4epe3 CepBep, 4TO JAET eMy
BO3MOXHOCTh NPUBECTH B COOTBETCTBUE JMYHBIE BO3MOXKHOCTH C HEOOXOJAMMBIMHU JJISl BBIOJHEHUS
pabot Tpynosarparamu. CTyIEHT HUMEET BO3MOXHOCTb BBINOJHATH pabOTy JoMa WKW B ayAUTOPHUH.
Bonbiioe BocnuTaTenbHOe M 00pa30BaTENbHOE 3HAUEHUE B CAMOCTOSATEIBHOM Yy4eOHOM TpyJe CTyAEeHTa
UMeeT CaMOKOHTPOoJib. CaMOKOHTPOJIb BO30YKJIaeT U MOAJNEPKUBAET BHUMAHHE U MHTEPEC, MOBBIIIAET
aKTUBHOCTb MaMSTH W MBILIUICHUS, TO3BOJSET CTYAEHTY CBOEBPEMEHHO OOHApYXHUThb M YCTPAaHUTh
JOTYIIEHHbIE OMINOKM U HEOCTATKH, OObEKTUBHO OMpPENEIUTh YPOBEHb CBOMX 3HAHHM, MPAKTUYECKHX
ymenuil. Camoe JOCTYHMHOE M TMPOCTOE CPEICTBO CAMOKOHTPOJISI C MpUMEHEHHEM HH(POPMAIOHHO-
KOMMYHHKAITIOHHBIX TEXHOJOTHUH - 3TO PsIJl TECTOB «on-line», KOTOpbIE MO3BOJIAIOT B PEKUME PEATLHOTO
BPEMEHHU OTMPEJENIUTh CBOW YPOBEHb BJaJICHUS MPEIMETHBIM MAaTE€pHalIOM, BBIIBUTH CBOM OIIUOKU U
MOJYYUTh PEKOMEHJAIMH TI0 CaMOCOBEPILIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypoii

Bcro nutepaTypy MOKHO pa3/ieuTh HA YUeOHUKU U ydeOHbIE MMOCOOUS, OpUTHHAIIbHBIE HAayYHbIE
MOHOTrpauuecKue HMCTOYHHKH, HaydHble MyONMKAIMK B MEpPHOJUYECKON medatu. M3 HUX MOXKHO
BBIJICNIUTh  JIUTEPATypy OCHOBHYIO (PEKOMEHIYeMYIO), JOTMOJHUTEIbHYI0 W JUTEparypy A
yriayOJIEHHOTO U3yYeHUS AUCHUTIINHBIL.

W3ydyeHrne AUCUUIUIMHBI CleyeT HayMHATh C Y4eOHUKa, MOCKOJbKY yY4EOHHK — 3TO KHHUTA, B
KOTOPOM M3JI05KE€HBI OCHOBBI HayYHbIX 3HaHUM 10 ONPENEIEHHOMY IPEAMETY B COOTBETCTBUU C LEISIMU U
3aJjauaMy 00y4€HUs!, YCTaHOBJIEHHBIMHU NTPOrPaMMOH.

ITpu pabote ¢ nuTeparypoil HEOOXO0AUMO YYUTHIBATh, YTO MMEIOTCS Pa3IMUHbIE BUABI YTCHUS, U
KaKIbIH U3 HUX UCIIOJIB3YETCS Ha ONPEJEIICHHBIX dTallaXx OCBOCHUs MaTepHaia.

IIpeosapumenvroe YTeHNE HANIPABICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB M MOUCK
UX 3HaYEHUS B CIIPABOYHOM JMTEparype. B 4yacTHOCTH, IpU YTEHUH YKa3aHHOW JUTEpaTypbl HEOOX0AUMO
oIpoOHEN MM 00pa30M aHAIU3UPOBATH MOHSATHSL

Ck603HO€ umeHue TIPEATNIONAraeT NPOYTEHNE MaTepuana oT Havajga A0 KoHua. CKBO3HOE YTEeHHE
JUTEpaTyphl M3 MPHUBEAEHHOIO CIHUCKA JaeT BO3MOXKHOCTb CTYICHTY C(HOPMHUPOBATH CBOJ OCHOBHBIX
MOHATUHN U3 U3ydyaeMOi 00IacTH U CBOOOIHO BIAJETh UMH.



Buvibopounoe — Ha000POT, UMEET LIETBIO TIOUCK W OTOOp Marepuasia. B pamkax JaHHOTO Kypca
BBIOOPOYHOE UTEHHME, KaK CHOCcO0 OCBOGHHUS COJEpXKaHHUA Kypca, JOJDKHO HCHOJIb30BAThCSA IPH
MOJITOTOBKE K MPAKTUYECKUM 3aHSATHUSM 110 COOTBETCTBYIOIIUM pa3JiesiaM.

Ananumuueckoe umenue — 3TO KPUTUYECKUH pa3dop TeKcTa C TOCIEAYIOUIMM  €ro
KoHCTiekTHpoBaHueM. OCBOCHHE yKa3aHHBIX MOHATHH Oyner HamOosnee >((EeKTUBHBIM B TOM Ciydae,
€CITU TIPH YTCHUHU TEKCTOB CTYACHT OyIeT 3a/laBaTh K STHM TEKCTaM BOINPOCHL YacTh M3 3THUX BOMPOCOB
cpopmymupoBana B POC B mepeune BoOmpocoB Juis coOecenoBaHus. llepedeHb STHUX BOIPOCOB
OTpaHUYEH, IO3TOMY BaKHO HE TOJIBKO COJIEPKaHUE BOIIPOCOB, HO CaM MPHHIIUI OCBOCHUS JTUTEPATYPHI C
MTOMOIIIBIO BOTIPOCOB K TEKCTaM.

Lenbto usyuarouweco UTeHHS SBISETCS TIyOOKOE H BCECTOPOHHEE TIOHUMaHWE Yy4eOHOM
nHpopmanmu. EcTh HECKOJIBKO TPHEMOB U3yJalONIero YTCHUS:

1. YreHne no ainroputMmy Ipenmnosaraet pazoueHue MHQOpMAIMK Ha OJIOKU: HA3BAHUE; aBTOP;
WCTOYHMK, OCHOBHAs HWAEd TEKCTa; (aKTHYECKH MaTephall; aHajlh3 TEKCTa IMyTeM COTOCTABICHHUS
MMEIOIINXCS TOUEK 3PEHUS TI0 pacCMaTPHBAEMbIM BOTIPOCAM; HOBU3HA.

2. IlpueM noCcTaHOBKHM BOMPOCOB K TEKCTY UMEET CIICAYIOIINI aIrOPUTM:

- MEJICHHO MPOYUTATh TEKCT, CTAPASICh TOHATH CMBICII H3JI0KEHHOTO;

- BBIJICJIUTH KIIFOUEBBIE CIIOBA B TEKCTE;

- MOCTapaThCs MOHATH OCHOBHBIE UJIEH, TOATEKCT U OOIIMIA 3aMbICeN aBTOPA.

3. [lpuem Te3upoBaHMS 3aKIOYaeTCs B (POPMYTUPOBAHWU TE3UCOB B BHUJEC TOJIOKEHUH,
YTBEPKJICHUH, BBIBOJIOB.

K sTomMy M0OHO 100aBUTH U MHBIE IPUEMBI: IPUEM pedeprUpOBaHUs, TIPUEM KOMMEHTUPOBAHHUS.

Baxxnoil cocrapigmomieii 1000ro COMUIHOIO HAYYHOTO M3JAHHS SBIISETCS CIIUCOK JIMTEPATYpPHI,
Ha KOTOpYIO cchuiaercsi aBTop. [IpM BO3HMKHOBEHMHM HMHTepeca K KaKOW-TO 00CyXJIaeMoil B TEKCTe
npo0sieMe Bcerjaa ectb BO3MOKHOCTh OOpaTHThCS K CIHCKY OTHOCSIIEWcS K Hell nuteparypbl. B aTom
ciydae Bcs mpobiema Kak Obl pa3duBaeTcs Ha COCTaBISAIONIME YacTH, KaXKJas M3 KOTOPBIX MOXKET
U3y4aTbCs OTAENIBHO OT Apyrux. [Ipu 3ToM BaskHO HE TepATh U3 BUJA OOIINI KOHTEKCT U HE OTPYKaThCs
Ype3MepHO B JIETaJId, IOTOMY YTO TaKUM 00pa30M MOXKHO HE YBUAETh IJIABHOTO.

[ToaroToBka K SK3aMeHY JOJKHA MPOBOJUTHCS HA OCHOBE JIEKIIMOHHOTO MaTepuaia, MaTepuana
MPAKTUYECKUX 3aHATUH C 00s13aTEIbHBIM OOpallleHuEM K OCHOBHBIM YU€OHHKAM IO Kypcy. DTO MO3BOJIUT
UCKITIOYUTH OIIMOKH B MOHMMaHUK MaTepualia, OOJIerdYuT ero OCMbICIEHUE, TPOKOMMEHTHPYET MaTepHal
MHOTOYHCICHHBIMU IPUMEPaMH.

Memoouueckue pekomenoayuu 011 nOO20MOEKU K IK3AMEHY:

Ok3amMeH B V-M ceMmecTpe sBisercss (GOpPMOHl HMTOroBOrOo KOHTPOJS 3HAHMW U yMEHMH
oOyyaromuxcs Mo JaHHOM TUCHUITIMHE, TOJTyYEeHHBIX Ha JIEKIUX, MPAKTHUECKUX 3aHATHIX U B IpoLiecce
CaMOCTOATENIbHOW palboThl. OCHOBOM Uil  OMNpeneseHUs] OLEHKH CIYXHT YPOBEHb YCBOCHHS
oOyJalolmuMHucs MaTepuaia, MpeayCMOTPEHHOIO JaHHOM paboueil mnporpammoit K sk3ameny
JIOIyCKAIOTCSl CTYNEHTHI, HaOpaBie 36 u Ooyiee OauIOB MO MTOraM TEKYLIETO U MPOMEXKYTOUHOTO
KoHTpoJisi. Ha sx3amene cTyaeHT MoxeTt Habpath ot 15 1o 30 6amios.

B nepuo noaroToBkH K 5K3aMeHy 00ydarolrecs BHOBb 00palaloTes K yueOHO-MeTOJMUECKOMY
MaTepHally U 3aKperIsioT IPOMEXYTOUHbIE 3HAHUS.



Iloaroroeka o6yqafomerocs1 K 3K3aMCHY BKJIFOYACT TPHU ITalla:
— CaMOCTOATCIbHaA pa60Ta B TCYCHHUC CCMCCTPA,

- HETIOCPCACTBCHHAA NOAIOTOBKA B IHU, NPCAIICCTBYIOIIUEC 3K3aMCHY I10 TCMaM KypcCa,
- IIOATOTOBKA K OTBETY Ha 5K3aMCHAIIMOHHBIC BOITPOCHI.

[Ipu moaroToBKe K 9K3aMeHy OOydJaromMMCs [esIeco00pa3HO MCIOJIb30BaTh MaTepPHAaJbl JICKINH,
y4eOHO-METOIMYECKHE KOMIUIEKCH], HOPMATHUBHBIE JOKYMEHTBI, OCHOBHYIO ¥ JOTOJHHUTEIbHYIO
JUTEpaTypy.

Ha sx3ameHn BbIHOCUTCSI MaTepuan B o0beMe, MPeayCMOTPEHHOM pabouell mporpaMmoi yueOHoM
JTUCIUTITUHBI 32 CEMECTP. DK3aMeH IIPOBOIUTCS B TUCEMEHHOM / yCTHOM (hopme.

[Ipu mnpoBeneHun »HK3aMeHa B THUChMEHHOW (yCTHOW) ¢dopme, Beaylmuili mpenojgaBaTelb
COCTaBJISIET 3K3aMEHAI[MOHHbIE OMJIEThI, KOTOpPBIE BKIIOYAIOT B CE0s: TECTOBbIE 3a/1aHUSI; TEOPETHUECKUE
3a/laHus; 3a7a4u Wik cuTyauu. GopMyaupoBKa TEOPETUYECKUX 3aJaHUsSI COBMAIAET ¢ GOPMYIUPOBKOM
MepeyHsi HK3aMEHALMOHHBIX BOINPOCOB, JIOBEIACHHBIX [JIO CBEACHUSA OOydaroluxcsd HaKaHyHe
sK3aMeHalnoHHOW ceccun. CoJliep)kaHue BOMPOCOB OJHOTO OMJIeTa OTHOCHUTCS K Pa3jMYHbIM pa3zenam
MIPOrpaMMBbI C TeM, 4TOObI 00Jiee IOJTHO OXBATUTH MaTepual yueOHOW TUCITUILINHBL

B ayautopuu, rae npoBOIUTCS YCTHBIM 3K3aMeH, JODKHO OJHOBPEMEHHO HAaXOJUThCS HE Oolee
IIECTH CTYJIEHTOB Ha OJHOTO IpenojaBaTesis, IpUHUMAIOIIEero sk3aMeH. Ha moarotosky orsera Ha Ouier
Ha dK3amMeHe oTBoAUTCS 40 MUHYT.

[pu mpoBeeHrM MMCBMEHHOTO SK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ymnbTar ycTHOTO (IMIMCHMEHHOT0) 9K3aMEHa BBIPKACTCS OIICHKAMHU:

Ouenxa «omauunon—om 91 oo 100 6ann06 — TeopeTHIECKOE CONIEPYKAHUE Kypca OCBOCHO TOJTHOCTRIO, 0e3
MPOOETIOB, HEOOXOTMMBIE MPAKTHYECKHE HABBIKK PA0OTHI C OCBOCHHBIM MaTepHrasioM chopMrpoBaHsl. Bee
TIPETYCMOTPEHHBIE MTPOrpaMMOii 00ydeHHsl yaeOHBIE 3a/IaHKS BBIMTOJTHEHbI, KAYECTBO MX BBITTOIHEHHSI OLIEHEHO
4uCIIoM OajlioB, GIM3KUM K MAaKCUMAaTbHOMY. Ha 5Kk3amMeHe CTyIeHT IeMOHCTpHpPYET IITyOOKHE 3HAHUS
TPETYCMOTPEHHOT'O TPOrpaMMOi MaTepraa, yMeeT YeTKO, JJAKOHUYHO U JIOTHYECKH MOCIIeIOBATEIbHO OTBEYATh HA
TIOCTABJIEHHbIE BOIIPOCHL

Ouenka «xopouto» — om 81 0o 90 6annoe — TeopeTyeckoe CoJiepkaHne Kypca OCBOCHO, HEOOXOTUMBIE
MPAKTUYECKUE HABBIKU paboThl C(hOPMUPOBAHBL, BBIIOJTHEHHBIE YUeOHbIE 3a/JaHHsI COJIepyKaT He3HAUNUTEIIbHbIE
ormOku. Ha sx3aMeHe CTyieHT TeMOHCTpUpYET TBEPAOE 3HAHKSI OCHOBHOTO (TIPOTPaMMHOI0) Mareprasia, yMeeT
YeTKO, TPAMOTHO, 03 CYIIIECTBEHHBIX HETOYHOCTEH OTBEUYATh Ha MIOCTABJICHHBIE BOIPOCHL.

Ouenka «yooenemeopumenvrno» — om 61 0o 80 6annoe — TeOpPeTUUECKOE COACpPKAHUE Kypca
OCBOCHO HE€ IIOJIHOCTHIO, HEOOXOJMMBbIE MPAKTUYECKHE HAaBBIKM pabOThl cHOpPMHUpPOBAHBI YACTUYHO,
BBITIOJIHEHHBIE Y4eOHbIe 3aJaHus cojepxar rpyoble ommOku. Ha sk3ameHe CTYIAEHT AEMOHCTPUPYET
3HaHHME TOJBKO OCHOBHOTO MaTepuaina, OTBEThl COJEpkKaT HETOYHOCTH, ClIab0 apryMEHTHUpPOBaHBI,
HapylleHa MMoc/Ie0BaTeIbHOCTh M3JI0KEHHs MaTepraa

Ouenka «neyoogremeopumenvno» — om 36 0o 60 6ann06 — TEOPETUUECKOE COAEPKAHNE Kypca
HE OCBOEHO, HEOOXOIMMbIE MPAKTUUYECKUE HABBIKK pabOThl HE COPMUPOBAHBI, BHINOJIHEHHbIE YUeOHbIE
3aJJaHus COoJiepKaT rpyOble OMIMOKHU, JTOTIOJIHUTENbHAsE CaMOCTOsATeNIbHAs paboTa HaJl MaTepHalloM Kypca
HE MpHBEJET K CYIIECTBEHHOMY IOBBIIIEHUIO KauyecTBa BBIMOJHEHHs ydeOHBIX 3agaHuil. Ha skx3amene
CTYIAEHT JAEMOHCTPUPYET HE3HAHHME 3HAUYMUTEIBHOW YacTH IPOrPaMMHOIO MaTepuana, CyLECTBEHHBIE
OmMOKM B OTBETAaX Ha BOIPOCHl, HEYMEHHUE OPHUEHTHPOBAThCS B MarepHaje, HE3HAHHE OCHOBHBIX
MOHATHHI TUCITUTUIAHBI



8. MarepuajibHO-TeXHUYECKOe o0ecneyeHne JUCHUIIUHbI

8.1 TpeOGoBaHus K MaTepHAJILHO-TEXHHYECKOMY 00eclieYeHHI0

Jdns  peanuzanuu  paboyeil MpOrpaMMbl JUCHMILIMHBI HMEIOTCS CIIEHUAIbHBIC TOMEIICHHS JUIs
MIPOBEACHUSA 3aHATUM JIEKIMOHHOTO M CEMHHApPCKOIO THIIA, TPYNIOBBIX W HHIWBUAYAJIbHBIX
KOHCYJIbTALIMM, TEKYLIEro KOHTPOJS M IPOMEKYTOYHOW AaTTECTalMd, a TaKKe IOMEUICHUS s
CaMOCTOSITEJIbHOM pabOThl M NOMEILEHUS M XpaHEHUs U NPOPUIAKTUYECKOTO OOCITyKUBaHUS
obopynoBanus. CrenuanbHble TOMEIICHUS YKOMIUIEKTOBAHBI —CIEIHAIM3UPOBAHHON MeEOeIbi0 |
TEXHUYECKUMHU CpeJCTBa OOYYeHHUs, CIyKallUMU JUIsl [peacTaBieHus HHQopMauuu OoJbLION
ayJIUTOPUHU.

Jlia mpoBeneHUs 3aHATHH JIEKIIMOHHOTO TUIIA MMEIOTCS JEMOHCTPAllMOHHOE O0OpydOBaHHUE U
yueOHo-HarsiiHple  mocobus. [lo aucuunimHe «®Pusznueckas XUMHUS» HMMEIOTCS NPE3EHTALUU 10
OTJIENbHBIM TE€MaM Kypca, MO3BOJISIIOIIME Hanbosee 3(pPEeKTUBHO OCBOUTH IMPEACTABICHHBIN y4eOHBIN
MaTepuail.

[Ipu npoBeaeHnN 3aHATHHN JEKIIMOHHOTO/ CEMHUHAPCKOTO THUIIA 3aHSATUN UCIIOJIB3YIOTCS:
JAUUEH3UOHHOEe NPOZPAMMHOE 00ecneueHue:
IlepeyeHb JUIEH3HOHHOTO POorpaMMHoro odecnedenuss KbI'y 2019

Ne IIpaBoodaanarenn HaumenoBanue nmporpamMmmsl, OcHoBaHue 11s
n/n NMPaBo UCIOJIb30BAHUSA KOTOPOil | MCIOJIb30BAHMS
NpeaocTaBaseTCs

1. | Microsoftirelandoperationslimited | [TakeT mpaB asis ydanuxcs Ha HoroBop
obecrieueHne T0CTyIa K CEpPBUCY Nel3/2A-223
Office 365 ProPlusEduShrdSvr 01.09.19
ALNG SubsVL MVL
PerUsrSTUUseBnftStudent EES

2. | AO «Jlaboparopus [IpaBa Ha MPOrPaMMHOE Horosop

Kacnepckoro» obecrieuenne Ha  mporpammuoe | Nel3/DA-223

obecrnieueHue 01.09.19

KasperskyEndpointSecurity TUTST
o6usHeca — CranmapTHbIi Russian

3. | OO0 [IpaBa Ha ncnosb30BaHue HoroBop
«/loxTop BeO» IPOrPaMMHOTO 0OecTIeYeHHs Nel3/9A-223
Dr.WebDesktopSecuritySuite 01.09.19

Antusupyc + LlenTp ynpaBienus Ha
12 mec., 200 IIK

8.2 OcoOeHHocTH peasu3alui AUCHUILIMHBI JJISl MHBAJIWAOB W JIUI ¢ OrPAHMYEHHBIMH
BO3MOKHOCTSIMH 310POBbS

JInst CTyJeHTOB € OTpaHUYEHHBIMH BO3MOKHOCTSIMU 3J0POBBSI CO3[aHbl CIIELIMANIbHBIE YCIOBUS
JUIs TOJydeHus oOpa3oBaHus. B 1ensX JOCTYIHOCTH TOJYYE€HHUS BBICHIETO OOpa3oBaHUs TIO
0o0pa3oBaTeNbHBIM MPOrpaMMaM HHBAIUIAMHU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbBS
YHUBEPCUTETOM 00€CTIeYNBAECTCS:

1. AnpTepHaTHUBHAs Bepcusl 0(UIIUAIBHOTO caifta B ceTu «VIHTepHeT» Tl cTab0BHISAIINX;

2. JInst ”HBANMIOB C HAPYIICHUSMU 3peHus (CIaboBUISIINE, CIICTIBIC)

- TPUCYTCTBHE AaCCHUCTEHTa, OKa3bIBAIOLIETO OOyYaromeMycss HEOOXOJAUMYI TOMOIIb,
nyOnupoBaHUE BCIYX CIPABOYHON WH(OPMAIIUU O pacliMCaHUM y4eOHBIX 3aHATHI; HATUYNE CPEACTB IS



YCUJIEHUS] OCTATOYHOI'O 3pEHMsI, OpallIeBCKOM KOMIIBIOTEPHOM TEXHUKH, BUJCOYBEIUUUTENIEH, IPOTPAMM
HEBU3YaIBHOTO JOCTYyNa K UH(OPMAIMH, TPOTPAMM-CUHTE3aTOPOB PEUH U IPYTUX TEXHUUYECKHX CPEJICTB
npueMa-tepenadn yueOHoi nHpOpMAaIru B TOCTYIHBIX GOpMax JUIs CTYJACHTOB C HAPYLICHUSMHU 3PCHUS;

- 331aHU JUIs1 BBIIIOJIHEHUS HAa 9K3aMEHE 3aUUTHIBAIOTCSI ACCUCTEHTOM;

- MMCbMEHHBIE 3a/1aHUs BBINIOJHSIIOTCS Ha OyMare, HaTUKTOBBIBAIOTCS] ACCUCTEHTY 00y4YaroluMcs;

3.Ins1 WHBaIMIOB M JIMII C OIPAaHUYEHHBIMM BO3MOXXHOCTSIMHU 3J0POBbS IO  CIIyXy
(cmabocnplmanye, Tiayxue):

- Ha 3aueTe/’K3aMEHEe MPHCYTCTBYET AaCCUCTEHT, OKAa3bIBAIOIIUI CTYAEHTY HEOOXOJUMYIO
TEXHUYECKYIO ITOMOIIb C YI€TOM UHIUBUAYAIBHBIX 0COOCHHOCTEH (OH IOMOTaeT 3aHATh pabovee MecTo,
Mepe/IBUraThCs, MPOUUTATh U 0(OPMUTH 33JaHHUE, B TOM YHCIIE 3alIUChIBAs O] TUKTOBKY);

- 3a4€T/9K3aMeH MPOBOIUTCS B MUCbMEHHOMN (opMe;

4. JIns MHBANIMJIOB U JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbsI, UMEIOIINX HapyLIECHUs
OTIOPHO-ABUraTEIbHOIO alllapara, CO3JaHbl MaTepUalbHO-TEXHUYECKUE YCIOBHUS 00ecreyrBarome
BO3MOXHOCTb OECTIpEnsTCTBEHHOIO JJOCTYNa 00Yy4alomuXcsl B ydeOHble MOMEUIEeHHs, 00bEKTY MUTaHUS,
TyaJleTHbl€ U JIpyrHe MOMEUICHUs YHUBEPCHUTETa, a Takke NpeObIBaHMs B yKa3aHHBIX MOMELIECHUSX
(HanmM4Ke pacIIMPeHHBIX IBEPHBIX MPOEMOB, IOPYYHEH U IPYTrUX MPUCIOCOOIEHU).

- MMCbMEHHBIE 3a/IaHUS BBIMOJIHAIOTCS Ha KOMIIBIOTEPE CO CIEHATM3UPOBAHHBIM POTPaMMHBIM
obecrie4eHneM UM HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 ’KEeJIaHUIO CTY/IEHTa IK3aMEeH MPOBOIUTCS B YCTHOU (hopMme.

OOyyaromyecs M3 4YHCIA JIMI C OTPAaHUYEHHBIMM BO3MOXKHOCTSMHU 3/I0pOBbsSl 0O€CIeYeHbI
JJIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMM B (OpMax, aJalTUPOBAHHBIX K OIPAaHUYEHHUAM HX
3I0POBBL.



Ipunoxenue 1
JUCT U3MEHEHUM (JIONIOJTHEHUI)

B pabouyI0 IpoTrpamMMy 1o IUCHHILIHHE «Dr3nyeckas XUMUsD 110 HAIIPABICHHUIO
noarotoBku 04.03.01 — Xwuwmwus; Ilpopwns Heopranumdeckas XuMmusi W XUMHS KOOPIMHAIMOHHBIX
coenuuennit; ®usndeckas xumus Ha 2020/2021 y4aeOHBIN roa

n
Neni/mt JaemeHnT (myHkT) PII/{ CPEHEHT BHOCHMEX Mpumeyanue

H3MEHEeHU (JI0OMOJIHeHUil)

OO6cyx1eHa 1 peKOMEHJ0BaHa Ha 3acelaHuu Kadeapbl HeopraHuueckoil u Gpusndeckoit XuMuu

n n

MpOTOKOJ No oT 2020r.

3aBenyromuit kadenpoit /Kymxos X.b./




Ipunoxenue 2

Pacnpenesienue 6a/1710B TeKy1ero u py0e;xHoro KOHTpOJisi

Cymma 6annos

Non/n Buo xonmponsn Oowan
1-12 mouka 2-1 mouka | 3-1 mouka
cymma
Iocewenue 3anamuii 00 10 b6annos 00 3 0. 00 30. 0o 46.
2. Texywiuii KOHmMpob: 00 30 6annoe 00 10 6. 00 10 6. 00 10 6.
Buinonnenue om000126.| om0o0o46.| om0oo 46. | om0 oo 4
1abopamopHulx pabom 0.
Omeempwi Ha| om 000126 | om 00046 | om0 oo 46 om 0 0o
NPAKMU4eCcKux 3aHamusx 40
Boinonnenue
3. CAMOCMOSIMENbHBIX
3a0aHutl om 0 0066. | om0 0026. | om00oo26|om0oo?2
O
4. Pyoescnulit Konmpono 00 30 b6annoe 0o 10 o. 00 10 6. 00 10 6.
5. TECTUPOBAHUE ot 0- 1o 96 ot 0- mo 36. or0-mo | ot 0-mo
. 30. 30.
KOJIJIOKBUYM or0m0216.| or0mo760.| or0 mo 70. or 0 10 7
0.
Hmozo cymma mekywezo
u pybesicno2o konmpoaa | 00 706annoe 00 230. 00 230 00 240
6. OlleHKa
«yA0BJIETBOPUTEJIBHO» He MeHee 36 | He MeHee 12 HE MEHEE | HE MEHee
0. 0. 126 126
7. OLIEHKA «XOPOILL0» menee 70 ©.
(51-696.) | wmenee 23 6 | menee 23 6 | meHee 240
8. OLICHKA «OTJINYHO»
He meHee 70 | He MeHee 23 HE MCHEEC | HE MCHEe
0. 0. 230 246




IlIkana oyenueanus nAAHUPYEMBIX PE3YTbMAMOE 00yUEHUSA

Texyumii u py0e:KHbII KOHTPOJIb

IIpuiaoxenne 3

Cemectp Ikana oueHUBaHUA
0-35 6anJsioB 36-50 6an0B 51-60 6annoB 61-70 6annoB
Bropoii Yactuunoe mocenienne ayauTopHbix | [lomHoe wnm wactuyHoe mocenienne | [lomHoe U yactuuHoe | [TonHoe MOCEUIEHUE
3aHATUI. HeynoBnersopurenbHoe | ayIUTOPHBIX  3aHITHMH.  YacTU4HOE | IOCEleHue AyIUTOPHBIX | AyIUTOPHBIX 3aHSATUIH.
BBIIIOJIHEHUE JIOMAITHETO 3aJaHUsS. | BBIIOJIHEHWE  JOMAIIHETO  3aJaHUs. | 3aHSITHHA. [Tonaoe BBITIOJIHEHUE
IInoxasgs moaroroBka K OamwibHO- | YacThuHOEe BhIIOJHEHUE 3amaHuil s | [TomHoe BBITIOJIHEHUE | JJOMAIITHEr O 3aJIaHUS.
pPEHTHHTOBBIM MEPOINPHUATHAM. | CAMOCTOSATEIILHONH pPadOThl, TECTOBBIX | JIOMAIIHErO 3aIaHusl. Brimonnenue 3aaHui
Crynent HE JIOITyCKaeTcs K | 3aJJaHMi, OTBEThl Ha KOJUIOKBUYME Ha | BolmonHeHue 3aJlaHuN oISt | oISt CaMOCTOSITEIILHON
MIPOMEKYTOUHOM aTTeCTAIlUN OIICHKY «YIOBJIECTBOPUTEIHHOY. CaMOCTOSITEITHHOM paboThl, | paboTHI, TECTOBBIX
TECTOBBIX 3aJlaHUM, OTBETHl Ha | 3aJlaHUM, OTBETHl  Ha
KOJUTOKBHYME Ha OIICHKY | KOJUIOKBUYME Ha OIICHKY
«XOpOUIO». «OTIIUYHOM.
IIpomeskyTOoYHas1 aTTecTALMS
Cemectp IlIxana oreHMBaHUS
HeynoBnerBopuTenbHO Y 10BIE€TBOPUTEILHO Xoporio OTan4IHO
(36-60 6aoB) (61-80 6amoB) (81-90 6amoB) (91-100 6amroB)
Bropoii Crynent nmeet 36-60 6amnoB mo | Ctyzent wumeer 36-50 OGamioB 1o | Ctyaent mmeer 51-60 OGammoB | Ctynent mmeer 61-70 GammoB mo

UTOTaM TEKYLIEro W pPyOeKHOTro
KOHTPOJISI, Ha JK3aMEHEe He [all
MOJIHOTO OTBETa HH Ha OAWH
BOITPOC.

Crynent nmeet 36-45 GamoB 1mo
UTOTaM TEKYLIEro U pPyOeKHOTro
KOHTpPOJS, Ha OJK3aMeHe Jaj
MOJIHBIA OTBET TOJIBKO Ha OIMH
BOITPOC

WTOraM TEKyLIero M pyOeXHOro | 0  WUTOraM  TEKyLIero W | UTOraM TeKyLIero U pyOexHOro

KOHTPOJISA, Ha dK3aMeHEe JaJl MOJHEIA | pyOeKHOrOo  KOHTPOJIS, Ha | KOHTPOJNS, Ha DK3aMeHe
OTBET HA OJWH BOMPOC M YACTHYHO | SK3aMEHE JaJl MONHBIA OTBET Ha | IOJHEIM OTBET Ha 00a BOIPOCA.

OTBETHJI Ha BTOPOH. OOUH BONPOC M  YaCTUYHO
Crynent umeer 46-60 O0amuIOB TO | OTBETHJ HA BTOPOH.

uroraM Tekymero wu pybexsoro | CtymeHT mmeer 61 — 65 GamioB
KOHTPOJISI, HA DK3aMEHE Jajl HOJNHBIM | IO  WTOraM  TEKyLIero |
OTBET Ha OIUH BOINPOC WJIM YACTHUYHO | pyOSKHOrO  KOHTpOJs,  Ha
OTBETHJI Ha 00a BoIpoca. 9K3aMeHe Jajl TIONHBIA OTBET Ha
CTyIeHT UMEeT 10 UTOraM TEeKYIIEro | OAMH  BOIPOC W YacTHYHO




u pyOexHoro koHTpons 61-70
0aJI0B Ha PK3aMEHE He Jaj MOJIHOTO
OTBETa HU HA OJMH BOIIPOC.

oTBeTHS Ha BTOpoW. CTymeHT
umMmeer 66-70 GamIoB MO MTOraM
TEKYILEro u pyOexHOro
KOHTPOJIA, Ha DJK3aMeHe  Ja
HOHHI)II\/'I OTBET TOJIBKO Ha OJWH
BOITPOC.
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