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

Heabto ocBoeHust AucHUIUIMHBL «Du3nyeckass XuMus» sBIAeTCs (OPMHUPOBATH M PACKPHITH CMBICIIBI
OCHOBHBIX 3aKOHOB M 3HAHUH y CTYAECHTOB B 00JIACTH (PU3MUECKOW XMMHUU, HAYYUTHh CTYJCHTOB BUJETh
001acTH TPUMEHEHUE 3TUX 3aKOHOB M 3HAHWH, NMOHUMAaTh WX MPHHLIUMHUAIGHBIE BO3MOXHOCTH MpPH
peleHnr KOHKPETHBIX 3ajad, MOKa3aTh POJib (DU3NYECKON XMMHUU KaK TEOPETHUYECKOro (yHAaMeHTa
COBPEMEHHOM XU-MUH, HAYYUTh OCHOBAM XHMHUYECKON TEPMOIMHAMMKH, TEOPUHU PACTBOPOB U (ha30BbIX
PAaBHOBE-CHI, JJIEMEHTAM CTaTUCTUYECKOM TEPMOJAMHAMMKH, OCHOBAM XHMHMYECKOW KHHETHKH H
KaTajin3a, JIEKTPOXUMUH, 1aTh MIPEACTABICHUSA O MEXaHU3MaX XUMUYECKUX PEAKIUN.

3agauy AMCHMIIMHBI:

- popMUpPOBaHUE €CTECTBEHHO HAYYHOTO MHUPOBO33PEHUS Y CTYJCHTOB;

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

- @OpMHpOBaHI/IC HpaKTI/I‘-ICCKI/IX yMeHHI>'I 1 HAaBBIKOB, a4 TaKX€ INOAIOTOBKAa H BBIIIOJIHCHHEC (1)I/I3I/IKO-
XMUMHUYECKUX SKCIIEPUMEHTOB, WX MaTeMaTH4ecKoi o0paboTka M WHTEpIIpeTalys, YMEHUN pemaTtb U
CTAaBUTH @HSHKO-XHMH‘IGCKI/IG 3ada4un.

- TpUOOpETEHHE HABBIKOB yAOBIETBOPSIOMMUX TpeboBanusaM MPO(YECCHOHATBHOTO CTaHaapTa
«Ilemaror (memarorudeckasi AESTEIBLHOCTh B c(pepe MOIIKOIBLHOTO, HAa4aJlbHOTO OOIIero,
OCHOBHOTO 0OIllEr0, CcpeaHero oOmero o0pa3oBaHus) (BOCHUTATEIb, YUYUTEIIb)»
yTBEPKACHHBIN nprkazoM Muntpyna Poccun ot 18 oktsa0ps 2013 . N 544n

2. Mecrto mucuumiandbl B ctpykrype OITIOII BO
JucnuminHa «Pu3ndeckas XUMUS» SBISCTCS TUCHUIUIMHON 00s3aTebHOM yacTtu biok 1 «/ucoumanHbr
(MomynH) OCHOBHOW 0Opa3zoBaTenbHOUM Tporpammbl mo HampapieHuio 04.03.01 Xumusi.
N3yuenne muctunmunbl «Dusnueckas XuMmus» Oa3supyercs Ha cymmMme 3HAHUH, TOJYICHHBIX
CTYJICHTaMH B XOJI¢ M3y4YEHHUs CIECAYIOUUX TUCIUILINH: «MaTtematukay, «Pusuka», «Heopranunueckas
XUMUS», «AHanUTHYEeCKas XxuMus», «KBantoBas xumus», «CTpoeHHE BelecTBay, «Kpucramioxumusy u
Ap.
Juctunnuna «®dusnyeckas XAMHs» SBISETCS TPEAIMISCTBYIONIEH JUIsl TaKUX JUCIUIUIMH Kak:
«Kommongnas xumus», «BMCy», «DU3ndecKkue METOIbI NCCICIOBAHM», «XMUMUUYECKAs TEXHOIOT U .
N3ydenne maHHOW AWCIUIUIMHBI HANpPaBJICHO HAa OCBOCHHE OOOOIIEHHBIX TPYIOBBIX
byHKIMII
I1C «Ilemaror (megaroruyeckas ACsATEILHOCTh B cpepe JOMKOILHOT0, HA9aJIbHOTO
00I11ero, OCHOBHOTO OOIIET0, CpeaHero oomero oOpa3oBaHus) (BOCIUTATENb, YIUTEIb))»
yTBEpKJIeHHbIN mpukazoM Muntpyna Poccun ot 18 okrsabps 2013 r. N 544 OTO -
[Tenarornueckas ASATEILHOCTD IO MPOSKTUPOBAHUIO W PeaM3alnk 00pPa30BaTEIbHOTO
mporecca B 00pa30oBaTeIbHBIX OPraHU3aUsaAX JOIIKOJBHOTO, HadaJbHOTO OOIIero,

OCHOBHOTO 00II1er0, CPeHETO 00IIeT0 00pa30BaHuAI.
3. TpeGoBaHus K pe3yJibTATaM OCBOCHHUS IMCUMILIUHBI (MOLYJI5).

[Iponiecc u3ydeHHs AUCHMIUIMHBI HampaBlieH Ha (OpMUpOBAaHHE CIEAYIOIIMX KOMIETEHLUH B
cootBerctBUU ¢ ®PI'OC BO u OIIOIl BO no nanpasnenuto noarotoBku 04,03,01 — xumust (ypoBeHb
OakanaBpuarta)



OIIK-1. CnocobeH aHanM3UpOBaTb H  HMHTEPIPETUPOBATH  PE3YJIbTAThl  XUMHUYECKUX
HKCIIEPUMEHTOB, HAOMIOACHUN 1 H3MEPEHUI
OIIK-2. CrocobeH MpoOBOIUTH C COONMIOACHHWEM HOPM TEXHHMKH O€30MacHOCTH XMMHUYECKHUN
OKCMEPUMEHT, BKIIOYas CHHTE3, aHAIM3, W3yYCHHE CTPYKTYPHl M CBOWCTB BEILECTB H
MaTepuasoB, UCCIEJOBAHHUE IIPOLIECCOB C UX YyJacTUEM
OIIK-3. Cnoco0OeH NPUMEHATh pPACUYETHO-TEOPETUUYECKHE METOABI JUIS H3YYCHHsI CBOMCTB
BEIIECTB M IIPOLIECCOB C MX YYAaCTHEM C HCIIOJIb30BaHUEM COBPEMEHHOW BBIYHCIMTEIBHOM
TEXHUKH
OIIK-4. CrocobeH muaHupoBaTh pabOTHl XMMHUYECKOH HaAIpaBICHHOCTH, 00padaTbiBaTh |
MHTEPIPETUPOBATh MOJYYEHHBIC PE3YNIbTaThl C HCIOJIB30BAHUEM TEOPETHUECKUX 3HAHUHA U
MPAKTUYECKUX HABBIKOB PEIICHUS MaTEMATUYECKUX U (PU3NIECKUX 33124
OIIK-6. CriocoOeH mpeAcTaBisATh pe3ylbTaThl CBOEH pabOThl B YCTHOM M MHCbMEHHOH (popme B
COOTBETCTBUH C HOPMAaMH U MPABUIIAMH, TPUHATHIMHU B MPO(HECCHOHATIBHOM COOOIIECTBE

B pesynbrate u3ydeHus: AMCHUIUTUHB « DU3ndecKas XMMUsD CTYICHT JO0JDKEH:

— 3HATh: OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH, OTPEACISIONINE HAINpaBICHWE U PE3yJIbTaT
MMPOTCKaHUA IMPOLHECCOB B TOMOI'CHHBIX MW TCTCPOrCHHBLIX CHUCTEMAX, cocoObl aHATUTHYECKOTO
MIPEACTABJICHUS ITUX 3aKOHOMEPHOCTEH .

— yMeThb: GOopMyIHpPOBaTh KOHKPETHBIE XMMHUYECKHE 33]]aul Ha OCHOBE 3aKOHOB M 3aKOHOMEPHOCTEH,
OCBOCHHBIX B KYypCE€ q)HSH‘IeCKOfI XHUMHUHU; T10J1Yy4aTb (1)I/I3I/IKO-XI/IMI/ILIGCKI/IG JaHHBIC, IPO-BOAUTH HUX
MaTeMaTHIECKyI 00paboTKy, 00001IaTh MOTydYeHHbBIE PE3YAbTATHI.

BJIQ/IeTh. TMPOCTEHIIMMH PACUYETHBIMH METOJaMHU pPEIICHHS (PU3MKO-XUMHYECKUX 3a/lad, Ha-BhIKAMU
MOUCKa (PU3UKO-XUMUYECKHX JTAHHBIX B OTKPBITHIX UCTOYHUKA (B TOM 4uCIEe, B MH(OPMALMOHHBIX 0a3ax
JAHHBIX) U TPUMEHEHUS UX MIPU PEeIICHNU IPAKTUYECKUX XUMHYECKUX 3ajay .

IIpuoGpecTu oNbIT JeSITEILHOCTH: B aHANN3E, (POPMYITHPOBKE M PEIICHUH KOHKPETHBIX XU-MHUYECKUX
3a/1a4, MHTEpeCYIOMUX GyHIaMEHTAIbHYIO HAyKy U MPAKTHKY

IIpuoOGpecTH OoNbIT JAeSITEJILHOCTH: B aHAIN3E, (OPMYIMPOBKE U PEIICHUU KOHKPETHBIX XU-MHYECKUX
3amau, uHTEpecyrommx (ynnamentanbuyio Hayky u npaktuky (IIC «Ilemaror (memarorudeckas
NEATEIILHOCTD B c(hepe JOITKOIBHOT0, HA4aJIbHOT'O 00IIero, OCHOBHOTO OOIIET0, CPeTHEro
obmero oOpaszoBaHus) (BOCHMTATEIb, YUHMTEINb)» YTBEPKIACHHBIM NpHKazoM MuUHTpya
Poccum ot 18 oktsa6ps 2013 1. N 5440 TD - A/01.6 OOmenenaroruveckass GyHKIUSA,
A/02.6 BocnurartenwHas nestenbHOCTh, A/03.6 PasuBaromas naesrensHocTth, B/03.6
[Tenarornueckast 1eITEIBPHOCTH MO PEATH3AIMH IIPOrPaMM OCHOBHOT'O M CPEIHEr0 OOIIero
oOpa3oBaHus)

4. CoaepxaHue H CTPYKTYPa AUCHMILIUHBI (MOIYJIS)

Tabnuma 1. Coaepikanue JUCUMILTUHBI (MOTys) « PU3UYecKass XUMUSD»

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. Tepmumueckoe pasHosecue cuctemsl. | OIIK-1.25 | maGoparopro
XUMHNY | TepmoauHaMuueckue IIEPEMECHHBIC. Temneparypa. OINK-1.3; 1 paboThI
EC-KOW | MHTeHCUBHBIE M JKCTEHCHBHBIC BEIMUMHBL OGpaTHMbIE 1 835_3;’ (JIP),
TEPMO | neoOpatuMble  MPOLECCHL.  YpaBHEHHS  COCTOSHHSL. OHK:2:3; Tectupopa-
JAN- VYpaBHEHHE COCTOSHMS HJ€albHOrO rasa, rasa Ban-gep- | ok 4.1; | HUe (T),
HAMUK | Baanbca. Teopema 0O COOTBETCTBEHHBIX COCTOSIHHSX. | OITIK-5.3 | KOJUIOKBUYM
" BupuanbHble ypaBHEHHS COCTOSIHUS. (K),

Temota u paboTsl paznuyHoro pona. Pabora pacimmpeHus pyOeKHBIN

JU1sL Ppa3IMYHBIX IIPOLECCOB. IlepBbIit 3aKOH KOHTPOJIb

TEPMOJUHAMUKU. BHYTpeHHsAs sHeprus. DHTaiabnus. 3aKoH (PK).

I'ecca u ero cneacrBus. CTaHmapTHbIE COCTOSIHUS U
CTaHJApTHbIE TEIUIOThl XUMHUYeckuX peakiuil. Temora
cropanus. TeniaoTel 0Opa3oBaHus. 3aBUCUMOCTD TEIJIOBOTO
saddekra peakuu ot temmeparypbsl. opmyna Kupxrodda.
3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIIepaTypbl M pacyeThl
TEMIOBBIX 3¢ deKToB peakmuil. Tabmuipl CTaHIAPTHBIX
TEPMOJUHAMHYECKUX BEJIMYMH W UX MHCIOJIB30BaHUE B
TEPMOJIUHAMHUYECKUX pacueTax.

Bropoit TEPMOJIMHAMUKH U pa3JIMYHbIC
dbopMyTUPOBKHA. DHTpONHsS. YpPaBHEHHE BTOpPOTO Hadaja
TEPMOJUHAMHUKU  JJii  OoOpaTUMbIX W HEOOpaTUMBIX
npoueccoB. HekommneHncupoBanHas Tteruiota Kiaysuyca u
pabora, TmoOTepsHHas B  HEOOpAaTUMOM  MpoOLecce.

3aKOH €ro

O6ocHOBaHME BTOPOrO Hayalla TEPMOAMHAMUKH. Teopema
Kapno - Knay3uyca. Paznuunbie mkajibl TemMneparyp.
DOHTpomnusa Kak (YyHKIUS cOCTOsHUS. V3MeHeHue 3HTpOnuu

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

MaremaTtuueckui anmnapar TEPMOJVHAMMUKH.
OynnameHTanpHOe  ypaBHeHue [ uO0Oca. BuyrpeHHss

SHEprus, Kak oJHOopojHas (GyHKIHUS 00beMa, SHTPOIUU U
yucna MOJIEH. VYpaBHeHue I'u66ca-/rorema.
CooTHoueHus
MakcBemia ¥ UX HCHOJB30BAaHUE JUISI BBIBOJA Pa3IMUHBIX
TEPMOJIUHAMHYECKUX COOTHOIIEHUU. YpaBHeHue ['nbbca -

['ensMromnbIia.

TepMOI[I/IHaMI/I‘ICCKI/Ie INOTCHL UAJBI.

CBolicTBa TEPMOJMHAMMYECKUX IOTEHUMANOB. Pa3znuuHble
(OpMBI 3aMKCH YCIIOBUI TEPMOJIMHAMUYECKOTO PABHOBECHS.
Kputepnii caMonpon3BOJIBHOTO IPOTEKAHUS IPOLIECCOB.

CBs13p MeXAy KaJOpPUYECKUMU U TEPMOIMHAMUUYECKUMU
Merto bl BBIUMCIICHUS
BHYTPEHHEH >HEpruu, SHTANbIINHU, SHEPruu [ enpMronbua u

NEpCMCHHBIMU. SHTPOIINH,




sHepruu I'n60ca.

Xumuueckudt  noreHuuan. CTaHmapTHBIM — XMMUYECKUU
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  paznuuHbIX KiIaccoB. PasznuuHble  crocoObl
BBIpaOKEHHUsI cocTaBa pacTBopa. CMecH HealbHBIX T'a30B.
TepmoanHamMuueckue CBOMCTBA ra3oBbIX CMeECeH.
WneanpHple  pacTBOpel B pa3IMYHBIX  arperaTHbIX
COCTOSIHUSIX U 0Ol1lee yCIIOBUE UAEaTbHOCTH PACTBOPOB.
JlaBiieHHEe HACBHIIIEHHOTO Mapa >KUIKUX PAacTBOPOB. 3aKOH
Payns wu 3akon [I'enpu. HMpaeanbHble W HeHWAeaIbHbIE
pactBOpbl. XUMHYECKMHA MOTEHUMAA KOMIIOHEHTa B
pacTtBope. Meron AKTUBHOCTEM. KoadunuenTs
aKTUBHOCTH M HMX ONpEJeNeHHe [0 NaplUualbHbIM
JaBIeHUSAM KOMIOHEeHT. CTaHJapTHbIE COCTOSHUSI TIpU
OTIpEIeIEHUN XUMHYECKUX MOTEHIMATIOB KOMIIOHEHT B
KUJIKAX W TBEpHbIX pacTtBopax. CummerpuyHas U
HECHUMMETPHUYHAs CHCTEMBI OTCUETA.

Tepmonuaamudeckas kiaaccupuKkamus pacTBopoB. OyHKIHs
CMEUIEHUs Uil WACAIBHBIX W HEUJCAIBbHBIX PACTBOPOB.
[IpenenbHO  pa30aBieHHbIE  PAacTBOPBI,  aTepMajbHBIE,
peryisipHble, pacCTBOPBI U UX CBOMCTBA.

[TapuuanbHble MOJBHBIE BEIUYMHBI U UX ONpPENEICHUE U3
OTBITHBIX JAHHBIX A OuHApHBIX cucteM. O00OIIeHHOE
ypaBHeHue " n66ca - /[rorema.

I'ereporennsie cuctembl. [lonstue @¢as3pl, KOMIOHEHTA,
cTerneHu cBoOobl. BeiBoa ycinoBusi (pa3oBoro paBHOBECHS.
BriBog ycioBus MmemOpanHoro paBHOBecus. lIpaBuno ¢as
T'ub0ca u ero BBIBOLL.

@da3oBble pPABHOBECUS B OJHOKOMIIOHEHTHBIX CHUCTEMAX.
VYpaBuenue Knaneiipona - Knay3uyca u ero npuMeHeHue K
pa3nu4HbIM (a30BbIM paBHOBECHUSIM. J(MarpaMMbl COCTOSIHHS
BOJbI, cepbl, (ochopa u yrimepoga. das3oBble mepexoabl
nepsoro pona. ®a3oBblie nepexoasl BTOPOro poaa.

@dazoBble PABHOBECUS B JABYXKOMIIOHEHTHBIX CHCTEMAX.
KomnuraruBuele  cBoiicTBa  pacTBOopoB.  M3meHeHue
TEMIIEpaTypbl  3aTBEPACBAHUS  PaA3JIMYHBIX  PACTBOPOB.
Kpunockonnuecknii meron. YpasHenue Illpenepa. Ocmoc
Kak mpuMep MeMOpaHHOTO paBHOBecHs. YpaBHeHHs BaHT-
l'odpda, ero TtepmomuHamMuveckwii BBIBOJ H 00JIACTh
npuMeHuMocTu.  PaBHOBecue  KUIOKOCTH - 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 KUJKOCTHU. Pa3inmunbie BUIBI (a30BBIX TUATPAMM: 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 MX aHAJIM3 Ha OCHOBE IpaBmia ¢a3. PaccnanBanue
B JIByXKOMITOHEHTHBIX CUCTEMaX.

TpexxomnoHeHTHbIE cucteMsl. TpeyronbHuk ['nbd06ca.

XNMNY
ECKHME

AJICOP
BLIMOH
HBIE

PABHO
BECHS

BbBog ~ ycnmoBHS  XMMHYECKOTO  pPaBHOBECHSL.
Xumudeckass — nepemeHHas.  Mzorepma  Baut-T'odda.
N3menenune sneprum I'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 pPaBHOBECHsS B pacTBOpax. KOHCTaHTEI
paBHOBECHS TpU  PAa3IUYHOM  BBIOOpE  CTaHAAPTHBIX
COCTOSIHUA  JJI  YYaCTHUKOB  peakumu. XHMHYECKOE
paBHOBecHE B pa30aBIE€HHOM pacTBope. BiusHue uHepTHOrO
pacTBOpUTEIIL.

I'eTeporeHHble XUMHUYECKHE paBHOBECUS ¢ OOpa30OBaHHEM U
0e3 00pa3oBaHMsI 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 MOTEHLIAANBI.
CoBpeMEHHBIE METO/IBI PacyeTa paBHOBECHBIX COCTABOB.

SBnenus ancopOrmu. Axpcopbent. Ancopbar. Crpykrypa
MIOBEPXHOCTH M HOPUCTOCTh ajicopOeHTa. Buapl ancopOuuu.
Jlokanu3oBaHHas M JIENIOKAJM30BaHHAs  aJcopOuus.
MoHoMoONeKyIsipHass ¥ MOJUMOJIEKYJISIpHAs — a/icopOLus.
Omnpenenenue ancopobumu no [ub0cy. Ancopbuus wu3
pacTBOpoB M ra3oBod (aszpl. M3oTepmbl U u300apbl
aJIcopoIuu. VYpaBHeHue Jlenrmropa, ero
TEPMOJVHAMUYECKUN BBIBOJL WU YCJIOBHUS INPUMEHHUMOCTH.
VYpasuenue 'enpu. KoHcranra 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 moHsATHSS u  noctynarel  craructuueckout | OIIK-1.1; | 3ammura
HTBI TepmomuHamMuky. OcHoBHele 3amaun  cratucthueckoit | OIIK-1.25 | maGoparopuo
CTATU | mexaHUKH. OcHoBHbIE uaen cratuctnueckoii | OUK-1.3; | 3 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 aHcamMOIIb Pacnpenenenue pyOeKHBIN
Makcemsia no ckopoctsim .Pacnpenenenue bonpumMana KOHTPOJIb
Jloctynar 4. KBanToBas cTaTucTU4ecKasi TEpMOIMHAMUKA. (PK).
OOmue COOTHOUIEHHS MEXAY CTaTUCTMUECKUMHM U
TepMOIUHAMUYeCKUMH (QyHKIHUSIMH. CymMMa 10 COCTOSIHUSIM
.CpolicTBa cymMM 10 cocTossHAAM .CBA3b  CyMMBI IIO
COCTOSIHUSIM C TepMOJMHaMHuecKuMu QyHKusamMu . Teopema
O PpaBHOMEPHOM pAaCIpelle]IeHUH SHEPrud MO CTEHEeHSIM
CcBOOO/IBL.
Cratuctuueckas TepMOJMHAMHKA HJCAbHBIX M PEabHBIX
cucteM . MonekynspHasi cymMMa 10 COCTOSIHUSIM Hi€aIbHBIX
razoB. IloctymarenpHass cyMMa 1O  COCTOSIHUAM
.BHyTpeHHUE cyMMBI TI0 cOCTOsIHUAM . TepMoanHaMuyeckure
(GYHKIMY ¥ ypaBHEHHE COCTOSIHMSI MJIealIbHBIX ra3oB .Pacuer
KOHCTaHT paBHOBecHs AJsi HJealbHbIX ra3oB .Cymma Mo
COCTOSIHUSIM pealbHBIX ra3oB .Craructuueckas
TEpPMOIUHAMUKA a1cOPOLIUU.
XUMHNY | Xumuueckasi KHHETHKA - Hayka 0 cKopocTax M Mexanuzmax | OIIK-1.1; | 3amura
ECKAS | xumuueckux peakuumii. HecoorBerctsue  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 TIOHATHUS XUMHYECKON KuHeTuku. OnpeneneHue OHK—Z.S;’ Tectupona-
CKOpOCTH peakiuy. KnHeTH4ecknit 3aKoH JCHCTBHS MacC U | O[[K -4.1; | HUC (D),
obmactb ero  npumeHumoctd. [lopsimox  peakuuu. | QOITK-5.3 | KOJUIOKBHYM
Kunernueckue kpuBbie. Peakunu mepeMeHHOro mopsiaka u (K),
W3MEHEHHUE MOPSAAKA B XOJ€ PEaklUM Ha MpUMEPE peaKkuu PyOSKHBIN
obpazoBanuss HBr. MonekyaspHOCTs  3IEeMEHTapHBIX 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
KHHCTHUYCCKOI'O YpaBHCHUA. BpeMﬂ MOJIYIPCBPALICHUA U




cpenHee BpeMsi )KU3HU.
Cnoxwubie peakuuu. [IpyHIIMN HE3aBUCUMOCTU MPOTEKAHUS
3JIEMEHTAPHBIX CTaJui. Merto bt COCTaBJICHUS
KHHETUYECKUX ypaBHeHH. OOpaTHMbIe pEaKkiMu TEPBOTO
nopsiaka. OmpeneneHue AIEMEHTApHBIX KOHCTAHT U3
OTIBITHBIX JAHHBIX. [TapannensHbie peakuuu.
[locnenoBarenbHble  peaknuu  HAa  [pUMEpe  JABYX
HEOOpPAaTUMBIX 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 ONBITHBIX JTAHHBIX. Kunernka
KaTAJINTUYECKHUX peakuuit c KOHKYPEHTHBIM
MHTUOUPOBAHHUEM.

ennbie peaKuum. DJleMeHTapHbIe MPOLIECCHI

BO3HMKHOBEHHUS, IPOJIOJDKEHUS, Pa3BETBICHHUS M OOpbIBa
nerned. Jiimaa nenu. PasimmyHele METOIBI pacdyeTa CKOPOCTH
HEpa3BETBJIECHHBIX IENHbIX peakuuil. [I[puMenenne merona
CTAllMOHAPHOCTH IS COCTaBJICHUS  KHHETHYECKUX
YPaBHEHUI HEPa3BETBICHHBIX LICMHBIX PEaKIUN HA IPUMEPE
TEMHOBOTO 0Opa3oBanus HBT.

Pa3BeTBiCHHBIE ~ LENHBIE  PEAKLHH. Kunernueckue
0COOEHHOCTH Pa3BETBICHHBIX LEITHBIX peaxuui.
IIpenenbHble SIBICHMS B Pa3BETBICHHBIX LEMHBIX PEAKLUAX
Ha IpUMEpPEe peakuuu OKucieHus Bojopona. Ilomyoctpos
BoclulaMeHeHus.  [lepmon  uHayknuu.  3aBUCHUMOCTH
CKOPOCTH pEaKkLU{ Ha HWKHEM IpeJelie BOCIULIAMEHEHUS 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.  OmnpeneneHue  KMHETHYECKHX
IIOCTOSIHHBIX JJI PA3JIMYHBIX pEakUUi NEpPBOro NOpsAIKa B
peakTopax UIeaabHOIO CMEILIEHUS U BHITECHEHUS.
Konebarenbuble peakiuu. Cxema JloTTka-Bosabreppa.
@®a3oBblil  MOPTPET.  YCTOMYMBOCTH  CTAMOHAPHOI'O
cocrossHus. Touku Oudypkanuu. Peakuus benoycosa -
XKaboTtunckoro.

3aBUCHUMOCTb KOHCTAHTBI CKOPOCTH XMMHYECKOW peakluu
OT TemmepaTypbl. YpaBHeHue AppeHuyca. OnbiTHas
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 ~ mepexoAHOrO  COCTOSIHUSL — (aKTMBHUPOBAHHOTO
koMIiekca). CBoiicTBa  aKTUBHPOBAHHOIO  KOMILIEKCA.
CraTucTuueckuil pacyeT KOHCTaHTbl CKOpocTH. OCHOBHBIE
JOTYILEHUsT TEOPUM AKTUBUPOBAHHOIO KOMILUIEKCA U
o0nactp ero [IPUMEHUMOCTH. TpaHCMUCCHOHHBIN
KO3 (UIIHEHT.

TepMoIMHaMMYECKUI aCHEKT 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.
MonoMonekynsgpHbele peakuuu. Teopust akKTHBHPOBAHHOTO
KOMILJIEKCAa B  NPUMEHEHHHM K  MOHOMOJEKYISIPHBIM

peaKkuusM. O6nacTh  NPUMEHUMMOCTH  MOJYyYEHHBIX
COOTHONIECHHUM. OO0bsicHeHNE "ITOBBIINIEHHBIX " u
"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
pazniuyHOro Tuma. Teopus coynapeHuil B INPUMEHEHUU K
OUMONeKyIsIpHbIM peakiusiM. COMocTaBleHUE pe3ylbTaToOB
TEOPUM  COYJApEHHWl U  TEOpUH  AKTUBHPOBAHHOIO
KoMmIuiekca. OLIEHKa CTEPUYECKOr0 MHOXKUTENSI TEOPHUU
AKTUBHBIX COYIapEeHMUII.

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




B30y /ieHHH. KBaHTOBBII BbIX0/. 3aKOH (HOTOXUMHUYECKOM
SKBHBAJIGHTHOCTH OuHIITelHA. 3akon Jlambepra-bepa.
Onpenenenue KUHETHYECKUX MOCTOSTHHBIX
(OTOXUMHYECKUX  PEaKUUHd  METOJOM  CTallMOHAPHBIX
koHneHTpamumii. Cxema llItepua-donamepa.

KATAIJI
n3

Onpenenenne katanu3a. OOIIMe MPUHIMIBI KaTaau3a. Poib
KaTalin3a B XUMHUH. OcHOBHEBIE IMPOMBIIIJICHHBIC
KaTAINTHYECKHE  Ipoueccel.  Ilpumepsl  MexaHU3MOB
KaTaJIMTHIECKUX TPOIECCOB.

l'omorennsiii  katanu3. KHCIOTHO-OCHOBHOW  KaTajus.
Knaccudukanus peakiuii  KHCIOTHO-OCHOBHOTO — THIIA.
Kunetnka ©  MexaHW3M  peakuuii  CHerupuIecKoro
KUCJIOTHOTO Karanu3a. OyHKIMU KUCIOTHOCTH ['ammera u
WX WUCIMOJI30BAHUE NJISi BBIYUCIICHUS CKOPOCTH PEAKIUU U
KHHETUYECKUX TMOCTOSHHBIX. CymepKkucinoTel. TBepibie
KHCJIOTBI Kak Kartanu3aTopbl. KuHeTMka W MeXaHu3Mm
peakuuii  0o0IIero KUCJIOTHOTO KaTajau3a. YpaBHEHHE
bpencrena uw  ero  WCHOIB30BaHWE B KHHETHKE
KaTaIMTUYeCKnX peakiuid. KoppensunoHHble ypaBHEHUS
JUISl DHEPrud aKTUBALMM M TEIUIOT PEakiui. YpaBHEHHE
CeMeHOBa B KUHETUKE paguKaIbHBIX peaKuuid.
Crnenududeckuii 1 00IHA OCHOBHOM KaTau3.
I'eTeporennsbIit KaTajus. Onpenenenue CKOpPOCTH
FeTepOreHHON  KaTaJlUTHUYECKOW  peakuuu. PaznuyHbie
PEXKHUMBI MPOTEKAHUS pPEaKUUi (KMHETUYECKash U BHEIIHSS
KMHEeTHYecKas obnactu; 0OJacTh BHEIIHEH U BHYTpPEHHEH
mupdysun). Kuneruka JIdHrMrioopa-XwuHIIEIbByaa s
peakuuy Ha OJHOPOJHOM IOBEPXHOCTH 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 KaTanUTHYECKUMX peakuuMid BO BHYTpPEHHEH
muddy3noHHor obmactu. PemieHune KuHeTHYeCKOW 3aauu
3enpaoBuua-Tune st HEOOpPaTUMOM peakIuH TEePBOTO
nopsinka. ®Dakrop Tunme u nuddy3snoHHOE TOPMOKEHHE.
DOHeprusi  aKkTUBAIlMM  KaTAJIMTHUYECKOM  peakuuu B
KUHETHUYECKOW U BHyTpeHHel auddy3nonHoit obnactu.
Meramibl  kKak  KaTanu3aTopbl. Teopuss MyJIbTHILIETOB
banannuua. IlpuHIKN reoOMETPUUECKOTO U SHEPTETUYECKOTO
COOTBETCTBHUSI. Ob6nacThb MIPUMEHEHUS TEOPUH
MynbTUIUIETOB.  HaHeceHHble — KkaTanu3atopbl. Teopus
aKTUBHBIX aHcambOneit Kobo3esa.

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. CooTHolIEeHHE 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 B3aUMOJEHCTBME KaK OCHOBHOE ycioBue | QIIK-5.3 | KOJUIOKBUYM
UdA B | ycroituuBocTH pacTBOpOB AJIEKTPOJIUTOB. (X),
PACTB | Tepmonunamuyeckoe OIMCaHue HMOH-UOHHOT'O pyOeKHBIN
OPAX B3auMoaeicTBus. [IoHATHS  CcpenHEW  akTUBHOCTH W 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 aKTUBHOCTH B NEPBOM, BTOPOM U TPEThEM

npubmmkenun teopun Jlebas - ['tokkens. CoBpeMeHHBIE

MIPEJICTaBJICHUS O PACTBOPAX DJIEKTPOJIUTOB.

HepaBHOBecHblE sBIIEHHS B pacTBOpax 3JIEKTPOJUTOB.

[Motoxn nmudpdysun u wmurpauun. dopmyna Hepuera -

OitamreitHa.  Juddy3noHHbIil moTeHIMAN. YAenbHas |

SKBHUBAJIEHTHAsl 3JIEKTPONPOBOIHOCTh. Yucna mepeHoca u

MeToAbl uX ompeneneHus. [IoABMKHOCTH HOHOB M 3aKOH

Konbpayma. ®usndeckue ocHoBbI Teopun Jlebas - ['rokkens

- Omnzarepa; 37eKTpOPOPETUUECKUA W pellaKCAIIMOHHBIN

abdexter; dhdextei Buna u [lebas - DanpkeHrarcHa.

3aBUCHUMOCTh TOJABHKHOCTH HOHOB OT HX HPUPOJIBI, OT

MIPUPOIBI PACTBOPUTENS, OT TEMIEPATyphl U KOHIIEHTPALUH

pactBopa. MexaHU3M  BJIEKTPONPOBOAHOCTH  BOIHBIX

PacTBOPOB KUCIOT U LIEIOYCH.
TEPMO | YcnoBus snexkTpoxuMmuueckoro paBHoBecuss Ha rpanunax | OIIK-1.1; | 3ammura
JIUHAM | pasnena a3 u B anekrpoxumuueckoit nenu. Cesasp DJIC co | OUK-1.25 | nagoparop-
HNKA cBoOoHOW dHeprueit [mO6ca. YpaBuenuss 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 aasBanu u BoibTa. OIIK-5.3 | KOJUIOKBUYM
LIEHEPT. [Tonsitne onexktponHoro mnoreHimana. Kraccudukanus (K),

AIEKTPOJOB M IIEKTPOXUMHUYEKMX Lemned. OnpeneneHue 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 3ieKTpokKanuuigspHocTd; ypaBHeHue | OIIK-2.1; | Hoit  paboTbl
EHHBIX | Jlunnmana. Emkocts jgBoitHoro amekrpumueckoro cnos; | OHK-2.25 | (JIP),
I'PAHU | npuuuHbl e€e 3aBUCHUMOCTHM OT TMOTEHI[Majla 3JIEKTPOJa. 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 'y - 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. Ctamun snekrpoxtoro | OHK-1.25 | nagoparop-
UECKA | mpouecca. Mexanusmbl ~ Maccomnepenoca:  auddysus, OIK-1.3; | 4o paboTsl
| MHTpanuss M KOHBEKIUA. TpH OCHOBHBIX YypaBHEHMS 835:3;’ (JIP),
KUHET | nuddy3noHHON KMHETUKH U OOMIMM MOAX0J K PEUICHUIO €€ 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 CTaJUU pa3pslia OT CTPOCHHUS KOHTPOJIb
JIBOMHOTO CJIOSA HA MPUMEPE IIEKTPOBOCCTAHOBIICHUSI HOHOB (PK).

TUAPOKCOHHS U
ANIEKTPOIC.

nepoKcuauCybdaTa PTYyTHOM
@OU3NYECKUI CMBICT DYHEPrud AaKTUBAllUM B
YCIIOBHUSAX 3aMeJIeHHOTO pa3psaaa. ConpsiKeHHbIE peakliy B
AIEKTPOXUMHUYECKONW TEOPUH KOPpPO3HH. METONbl 3aliuThl

Ha

MCTAJUIOB OT KOPPO3UH. XyUMUYecKrne MCTOYHHKH TOKa, HUX
BHJbI 1 OCHOBHBIC XapaKTCPUCTHUKHU.

Ha wuzyuenue

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

JeKIUOHHBIX -131 yacoB, nmpaktuueckux(cemuHapckux) 116 gaco, mabopaTopHbix 3aHsaTHUH 116 yacos,

camocrosiTesnbHasg padoTa ctyaeHTa 159 yacos, 3aBepiiaercs sk3amMeHaMu ( 54 ydaca).

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

Buna padorsl TpynoeMKOCTb, 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 padoTa (B yacax) 57 102 122
KonTpomnsnas padora (K) 35 50 40




CaMOCTOATENBHOE N3YUEHUE Pa3/IEIOB 22 52 42

IToaroroska u npoxosxjaenue | 27 27 40
MIPOMEKYTOYHOM aTTECTAaLlU

Bua npomesxyTouHol aTTecTanuu JK3aMeH JK3aMeH

Tabmura 3. JIekiimoHHbIE 3aHATHS

Tema

6 cemecTp

[IepBblit 3ak0H TepMoanHaMuKH. Llenp u 3a1auu U3ydeHNs TEMbI-PACKPBITh OCHOBHBIE TIOHATHS U
OTpeJieNieHus TEPMOJIMHAMUKH, OCHOBHBIE AaKCHOMBI TE€PMOJMHAMHUKH, pabOThl, TEIIOTHI,
BHYTpEHHEl dHepruu, QOpMYIMpPOBKM NIEPBOrO 3aKOHA TEPMOJMHAMHKH, aHAIUTHUYECKHE
BBIpa)KEHUs, 3aKOH ['ecca M €ro ciencTBusi, TEIUIOEMKOCTH, 3aBHCHUMOCTH TEIUIOBOTO 3(ddexra
peakLuu OT TeMIIEPaTyphI.

Bropoii 3akoH TepmomuHamuku. Llenb u 3amaun u3ydeHHs] TEMbI-PACKPBITh MOHITHE SHTPOIHH,
(OpMyYITUPOBKY U aHATTUTUYECKHUE YPaBHEHUSI BTOPOTO 3aKOHA TEPMOJUHAMUKH, YCIOBUS ()a30BOTO
U XHMHYECKOTO pPABHOBECHS, pacyeTa TEPMOAMHAMHUYECKUX TMOTEHIHAIOB MJS Pa3IdYHbIX
MIPOLIECCOB.

Tepmoaunamuka pactBopoB. Llenb ¥ 3amauv U3ydeHUS TEMBI-PACKPBITh TEPMOJWHAMUKY
pPacTBOPOB HEINEKTPOJIMTOB, MAPIUAIbHBIE, MOJbHBIE U HMHTErpalibHble CBOMCTBA, XUMHUYECKUN
MOTEHIIMAN, (YTUTUBHOCTh, KPUTEPHIl YCTOWYMBOCTH pacTBOpA.

®a3oBbie paBHOBecus. Llenb W 3amauM M3y4yeHUS TEMBI-PACKPBITh 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 pCaKluKu, KOHCTAHTbI PaBHOBCCHUA, 3aBUCHUMOCTb KOHCTAHTbI PABHOBCCHUA OT
TCPMOJUHAMUYCCKUX TICPEMCHHBIX, PCHICHUE 3aJa4u pacde€ra COCTaBa B TOMOICHHBIX U
TeTCPOTCHHBIX CUCTEMAX C INIOMOUIBIO KOHCTAHTBI paABHOBCCHS.

AncopbnuoHHoe paBHoBecue. llemp M 3amaud M3y4EHUS  TEMBI-PACKPBITh  CYIIHOCTb
a/IcCOpOLIMOHHBIX PaBHOBECUHM, OCHOBHBIE MOJXOJbI JUISl ONMUCAHMS MPOLIECCOB aJICOPOLUHU, METOA
a0COJTIOTHBIX KOHIEHTpalui 1 MeTo] u30biTka ' n60ca, nzorepmsl 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.

OOmie COOTHOIICHUST MEXIY CTaTUCTHUYECKUMU U TEPMOJUHAMUYECKUMHU (YHKLIUSIMHU.
CraTucTuueckas TepMOJIMHAMUKA WICAIbHBIX U pealbHbIX cucTeM .Llenp u 3a1aun n3ydeHus TeMbl
- PACKPBITh CYIIHOCTb CTATUCTUYECKON TEPMOINHAMUKHU UICAIBHBIX U PEAJIbHBIX CUCTEM

7 cemecTp

®dopmanbHast kuHeTuka. Llens v 3a1aun U3y4eHUs TEMbI-PACKPbITh KHHETUYECKUE
3aKOHOMEPHOCTH MPOCTHIX U CJIOKHBIX XMMHUUECKUX PEaKLUH, HENHbIX peaKlui, peakiuii B
MOTOKE, KOJIeOaTeIbHBIX PEAKIINi, 3aBUCUMOCTb CKOPOCTH PEaKIH OT TEMIIEPATYPHI.

10.

Teopus xumnyeckoi KMHETHKU. L{enp 1 3a1aun U3ydeHNsl TEMBbI-PACKPBITh CyTh TEOPHUH aKTUBHBIX
CTOJIKHOBEHUH U TEOPUU aKTUBUPOBAHHOI'O KOMIUIEKCA, IPUJIOKEHUE TEOPUHN AKTUBHBIX
CTOJIKHOBEHUH M aKTUBHPOBAHHOI'O KOMIUIEKCA K peaklUsM pa3IM4yHOro THUIa — MOHO-, OU- U
TPUMOJIEKYJIIPHBIM PEAKLUAM, a TAKKE PACKPBITh TEOPETUIECKNE 3aKOHOMEPHOCTH
(hOTOXMMHYECKUX PEaKLIUH.

11

Karamms. llens W 3amaum M3y4EeHUS TEMBI-PACKPHITh KHHETHKY W MEXaHHW3M TOMOTCHHBIX W
TeTePOreHHBIX KaTAIUTUYECKUX TPOIIECCOB, TEOPHH TOMOTCHHOTO KHUCIOTHO-OCHOBHOTO KaTaln3a,
MyJIbTUIUIETHAS Teopus banananna, Teopus akTUBHBIX aHcamOuielt Kobo3esa.

12.

PaBHOBeCHBIC 1 HEPAaBHOBECHBIE SIBIICHUS B PACTBOPAX AIEKTPOIHTOB. Llens u 3a1aun u3ydeHus
TEMBI-PACKPBITh CYTh COBPEMEHHBIX TEOPHIA COJTbBATAIIMHN B PACTBOPAX AIEKTPOJIUTOB, 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.

TepmomHaMHKa JIEKTPOXUMUYECKUX Tenei. Llenb u 3a1aun n3ydyeHus TeMbI-pacKphITh CBOWCTBA

ANEKTPOXUMUUYECKUX CHCTEM, COJCpXKaIuX MexK(a3Hble TpaHUIbl, HAYYUTCS HCCIECIOBAThH
CBOWCTBA TpaHUIl pasjeia, MO3HATh HMX CTPOCHHE, MEXaHW3M BO3HHUKHOBEHHS JIIEKTPOIHOTO
MOTEHITMaja, KIacCH(UKAIIKS JISKTPOJIOB U JIEKTPOXUMHUIECKUX 1enei, 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 IIPOLECCCOB,
Pa3jIMIHbIC MOACIIBHBIC IIPECACTABIICHUS O CTPYKTYPC HBOﬁHOFO CJIO04.

15

aﬂeKTpOXI/IMI/I‘-ICCKaH KHWHCTHKA. HCHB U 3a4a49u H3YUCHHUSA TCEMBI-PACKPBITH CTaIUMHOCTD
QJICKTPOAHOTO IIponecCa, MCXAaHU3MBbI MACCOIICPCHOCA, TCOPHU ,[[PI(I)(I)}BPIOHHOﬁ KHMHCTUKH U
3dKOHOMCPHOCTH TCOpHUHU 3aMCIJICHHOI'O pa3psaad, KHHCTHKU CJIOXHBIX 3JJICKTPOXUMHUYCCKUX
pCaKkiuu, SHCKTPOXHMquCKOﬁ KOppO31u METAJIIIOB.

Tabnumna 4. [IpakTuueckue (CEeMHUHAPCKUE) 3aHATHUSL

No
n/

Tema

6 cemecTp




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

2 OHTAIIBIINS, TESIUIOEMKOCTD.

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

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

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

6 OdyHnnameHntanpHoe ypaBHeHue [1nbO0Oca. TepmoanMHaAMUYECKHE TMOTEHIIAAIIBI
(PeanbHbIe ra3pl, KOHACHCUPOBAHHOE COCTOSIHUE)

7 PacTtBophl. PaBHOBECHE HKUIIKOCTB-TIAP B WJICATBHBIX U PEATBHBIX CUCTEMaX.
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 MPOJAYKTOB pEaknuil B
UJICATHHBIX U PEATbHBIX Ta30BBIX CHCTEMaX.

12 WN3otepma  xumuueckoil peaknuu. CranpgaptHas sHeprus ['uGb6ca.
3aBUCUMOCTh KOHCTAHTBl PABHOBECHS OT TEMIIEPATYPHI.

13 CIioxHbBIE paBHOBECHS.

14 Cratuctuueckas tepmoanHaMmuka. CymMmmbl o coctossHusM. Pacuer nnga H u
Hz 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 OompeneiacHuss TOPSIKOB
peaKui.

17 KuneTtnka oOpaTuMpIX ¥ apaiIeIbHBIX PEaKITHi.

18 Kunetnka IOCJIENOBATEILHEBIX peaKkIui. 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 akTUBUPOBAHHOTO KOMILIEKca. CTaTUCTUYECKUI acIeKT.

23 Teopust aKTUBUPOBAHHOTO KOMILJIEKCA. TepMOIMHAMUYECKHI acTeKT.

24 KuneTrka 1enHbIX peakiuii (TEOpeTHUeCKuil ceMuHap)

25 Kunernka pepMeHTATUBHBIX KATATUTUYECKUX PEAKIIHIA.

26 KoadduimenTsl akTUBHOCTH CHIIBHBIX M CIIAOBIX JIEKTPOIHUTOB.

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

28 Pacuer OJIC xumudeckux Henei ¢ 1eKTpoJaMH pa3IMuHOro THUIIA

29 Pacuer O/1C KOHIEHTpAIIMOHHBIX LeNei

30 TepmoMHaMKKa raJbBaHMYECKOTO 3JeMeHTa. Pacuer sHTanbnuu, SHTPOIUU

u sHepruu ['nd6ca peakuuii.




Tabnuuas. JlabopatopHbie 3aHATHS

Ne Tema

n/m 6 cemecTp

1 OmnpeneneHre TEIIOTHI PACTBOPECHHS Cyb(daTa Meau

2 Ompenenenue  TEIUIOTBI ~ PEAKIIUM  OKUCJICHUS  IABEJIEBOM  KHUCIIOTHI
TepMaHraHaTOM HaTpUs

3 Ornpenenenue NaBieHUs Mapa BOJbI M 3TUJIOBOTO CHOUPTa B 3aBHCHUMOCTH 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 —
YETBIPEXXJIOPUCTHIN YIIIEPO/T - BOJIA)

7 N3yuenne XuMHUUYECKOTO PAaBHOBECHS PEAKIIMHU B3aMMOJICUCTBUS XJIOPHUIA JKelie3a
(IIT) ¢ monuaom Kanmusi B pacTBOpe

8 OmnpeneneHne  MOJIEKYISPHOM  MacChl  caxapo3bl U XJIOpUJA  KaJus
KPUOCKOIIMYECKHM.  Pacder  TepMOJAMHAMUYECKHX  CBOWCTB  PAacTBOPOB
HEDIJICKTPOJIUTOB U AJEKTPOIUTOB TIO TAHHBIM KPUOCKOTTMIECKUX H3MEPEHUI

9 N3ydeHne 3aBUCUMOCTH TIIOTHOCTH JKUJKOCTH OT TEMIIEpPaTyphl

10 OmpeneneHne HMHTETPATBHOW TEIJIOTHI PACTBOPEHHUS COJM MpU 0Opa3oBaHUU
KOHLIEHTPUPOBAHHOTO pacTBOpa

11 Onpenenenue coaepKaHusl KpUCTAIUIM3AIMOHHONW BOIbI B KPUCTAJJIOTHAPATaX

12 OnpeneneHrve KOHILEHTPAlMM PAaCTBOPEHHOTO BEIIECTBA IO  IOKA3aTeNro
MIPEIOMIICHHUS PacTBOpa

13 Onpenenenue TeIIOThl HEUTpaATU3aUU

14 Onpenenenue TeIIOThl PEaKIui OKUCICHUS

7 cemecTp

15 N3ydeHne KaTamuTHYECKOTO Pas3NioKEeHUs IEPEKUCH BOJIOPOAA Ta30METPUUECKUM
METO/IOM

16 W3ydyeHne  ckOpocTH  THAPOIW3a  YKCYCHOTO  aHTHJAPHAA  METOJIOM
AIEKTPOTIPOBOAHOCTH

17 N3ydeHrne KUHETUKHU TOOXUMHYECKUX peakinuii

18 Onpenenenve  MOpsKa  peaklUUd  OKUCICHUS  WOJUJ-MOHOB  HOHAMU
TPEXBAJIEHTHOTO JKeJe3a

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

20 OnpeneneHue  mopsAlKa  PEAKUUMHW  OKHUCICHHS  HOJUJI-MOHOB  HOHaMU
TPEXBAJIEHTHOTO JKeJe3a

21 N3yuenue ckOpoCTH peakiuu HoAUpOBaHUS alleTOHA

22 Omnpenenenrue pacTBOPOB AIEKTPOMPOBOJHOCTH PACTBOPOB CIAOBIX U CHIIBHBIX

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




23

Onpenenenne DJIC u pacuer TEpMOAMHAMUYECKUX XAPAKTEPUCTUK PEAKIUM B
raJIbBAHHYECKUX dJIeMeHTax (meMeHT SIkoou-/lanmaist)

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

22 Ormpenenenrue pacTBOPOB DJIEKTPOIPOBOJIHOCTH PACTBOPOB CJIAOBIX U CHIIBHBIX
AIIEKTPOJIMTOB B (DYHKIIMK OT COCTaBa W TEMIIEPATypbl M pacueT KOHCTAHTHI U
CTENEHU TUCCOLUALIUU 3JIEKTPOJIUTOB

23 Onpenenenne DJIC u pacuer TEpMOAMHAMUYECKUX XapaKTEPUCTHK PEAKLUM B
raJlbBaHMUECKUX dJIeMeHTax (neMeHT AxkoOu-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/I0OM 3JIEKTPOIPOBOJHOCTH

27 Karanutrueckas nermaparanusi 3TUIOBOTO CIIAPTA

28 N3yueHnne KNHETHKN PaCTBOPEHMS MAJIOPACTBOPUMBIX BELIECTB

29 N3ydeHune ckopocTH MyTapOTalMK TJIFOKO3bI

30 N3ydeHne  KMHETUMKM  pEaKluud  THApATalldd  YKCYCHOTO  aHTHJApHUja
KOJIOPUMETPUUYECKUM METOJIOM

31 N3yueHne KWUHETUKH DIIEKTPOXMUMHYECKUX PpEaKIUi (IJIEKTPOJU3 pacTBOpa

cyneara 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 COCTOSIHHSX. BupHalbHblE YypaBHEHUSA
COCTOSIHUSL.

3aBUCHUMOCTh TEIJIOEMKOCTH OT TEeMIepaTypbl M PacyeThbl TEIUIOBBIX
abdekToB peakiuil. TaOmuibl CTaHAAPTHBIX TEPMOIMHAMHUYECKUX
BEJINYMH U UX UCNOJIb30BAHUE B TEPMOJUHAMUYECKUX pacyeTax.

HexommnencupoBannas Teruiota Knaysmyca u paborta, moTepsiHHas B
HeoOpaTHMOM Ipo1ieCCe. O0ocHOBaHHE BTOPOTO Hayasa
TEPMOIMHAMUKH.

CooTHomeHUss MakcBeila M HMX HMCHOJL30BAaHHME JIST  BBIBOJIA
Pa3IUYHBIX TEPMOJAMHAMHUUYECKUX COOTHOIIECHUH. YpaBHenue ['nb06ca -
TI'ensMronnla.

Meron neryudectu. PaznuuHble METOABI BBIYMCIEHUS JIETY4ECTH W3




OIIBITHBIX JaHHBIX.

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

BoiBoj ycnoBust MemOpanHOro paBHOBecus. KosmuratuBHble cBOMCTBA
pacTtBopoB. I3MeHeHHME TeMIlepaTypbl 3aTBEPACBAHUS Pa3IUYHBIX
pacTBOpPOB

. PaBHOBeCHBIE cOCTaBBI Mapa M KUAKOCTH. Pa3muunbie BUIb! (ha30BBIX
muarpamMm:  p-X (T=const), T-x (p=const).

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

TpexxomnoHeHTHbIE cuctemsl. TpeyronbHuk ['nbdo6ca.

[TpuBenenubIe TEpMOAUHAMUYECKHE TTOTEHIIMATBI. 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). BwiBoxm ypaBuenuss BOT.
Ucnonb3oBanue ypaBHenus bOT mis  onpeneneHus: MOBEPXHOCTH
aJICOpOEHTOB.

[TnmoTHOCTE BeposiTHOCTH ((PYHKIUS pacrpeaesieHHus) U €€ CBOMCTBA.
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 TepMOJMHAMUYECKHE CBoOiicTBa. BHyTpeHHee BpalieHue U
3aTOPMOXKEHHOE BpallleHuE.

Meton siueeKk B CTaTUCTUYECKOW TEPMOJIWHAMMKE >KUIKOCTEH. Pacuer
SHTPOIHUU CMEIICHUS B paMKax PelIeTOYHON MOJien pacTBopa. Teopuu
TEIJIOEMKOCTH DHHINTelHHA U JleOas.

Toueunbie  nmeeKTh  KPUCTAUIMYECKHUX  pemieTok.  Bakancuwm.
Mexioy3enbHble 4acTullbl. PaBHOBECHbIE M HEPAaBHOBECHBIEC JIE(EKTHI
pemietok. MeTo HanOOJNBIIEro CIaraéMoro Mpu BBIYUCICHHH CYMMBbI
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. HapannenLHHe pCaKknuu.
IlocnegoBaTenbHBIE PCaKIM1 Ha NMpUMEPC IBYX HCO6paTI/IMBIX peaKLII/Iﬁ




IIEPBOTO MOPSJIKA.

[Mpunnmn kBa3WCTaMOHApHOCTH bojeHmTeliHa ©  00MacTh  €ro
npuMeHuMocTu. KBazupaBHoBecue. YpaBHeHne Muxasnuca - MeHTaH.
[Ipumenenne MeToa CTalIMOHAPHOCTHU JUIsl COCTABJIEHUS! KHHETHUYECKUX
YpaBHEHUI HEPa3BETBIEHHBIX LIEMHBIX PEAKIMI HAa MpUMEpPEe TEMHOBOTO
obpa3oBanus HBr.

[TonyoctpoB BocminameHenus. llepuox wuHIyKIMH. 3aBUCUMOCTD
CKOPOCTH pEaKIMU Ha HIKHEM Ipefelie BOCIUIAMEHEHUs OT JAUaMeTpa
cocyia M TIpUpOJbl ero mnoBepxHOCTH. llpuMeHnenue wmerona
KBa3UCTAI[MOHAPHBIX KOHILIEHTpAalMM JUIsi ONMCAHMUSI MpPeAeTIbHBIX
SIBJICHUH B OKPECTHOCTSIX IEPBOTO U BTOPOTO MPEAETIOB BOCIIIIAMEHEHHUSI
Konebarenbusle peakuuu. Cxema Jlortka-Bonbereppa. da3zoBslit
NOpTpPeT.  YCTOMYMBOCTHh  CTAIMOHAPHOTO  COCTOSIHMA.  TOYKH
oudypkaruu. Peakmus benoycosa - XKabotunckoro.

3aBUCUMOCTh ~ KOHCTAHTBl ~CKOPOCTH XUMHUYECKOW peakluuu OT
TeMIlepaTypbl. YpaBHeHuEe AppeHnyca. OnbITHas SHEPTHUs aKTHBALUH.

10.

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

Peakmun B pactBopax. "Kmerounsiii a¢ddext". YpaBuenue bpencrena-
breppyma. YpaBuenue CMOIyXOBCKOTO.

OmnpeneneHne KUHETUYECKUX MOCTOSHHBIX (POTOXMMHUYECKUX DPEaKIIMi
METOJIOM CTallMOHapHBIX KoHIeHTpauuil. Cxema Iltepna-donmepa.

1.

Onpenenenue katanusa. O0mMe NpuHIUIBEL KaTtanu3a. Ponb katanusa B
XxUMUU. OCHOBHBIE TNPOMBIIIJICHHbIE KATaIUTHYECKHE IIPOLIECCHI.
[IpuMeprl MEXaHN3MOB KaTAIMTUYECKUX IIPOLIECCOB.

HeonnoponHocts MTOBEPXHOCTHU KaTaJn3aTopoB. Kunernka
reTepPOreHHO-KaTaTUTHUYECKUX peakuuit c TG y3HOHHBIMU
orpanuueHusiMu. Buemnas auddysus (METOn  PpaBHOAOCTYIHOM
noBepxHocTH). KuHeTHKa KaTalIUTUYECKHX PEaKIHil BO BHYTpPEHHEH
muddy3noHHon obnactu. Penenne KMHETHYECKON 3aaun 3eJIb0BHYA-
Tune mis HeoOpaTuMoi peakuuu TepBoro mnopsaka. dakrop Twire u
mupdy3HOHHOE TOPMOXKEHUE. DHEpPrusi aKTHBAIMM KaTaJTUTHYECKON
peaxiuu B KHHETUYECKOW U BHYTpeHHeN nuddy3noHHON 00macTy.
Mertambl  Kak Karanu3aTopsl. Teopus MynbTUILUIETOB banaHauHa.
[IpyHIMIT TEOMETPUYECKOTO M  DHEPreTUYECKOTO  COOTBETCTBUS.
O6nacTh  TpPUMEHEHHs]  TEOPHUH  MYJIbTUIIETOB.  HaHeceHHbIe
Katanu3aTopbl. Teopust akTuBHBIX aHcamOieit KoGo3esa.

12.

PazButue mpencraBieHUid O CTpoeHHWU pacTBOpoB anekTponutos (T.
I'potryc, M. ®@apaneii, C. Appennyc, 1.A. KaGnykoB).

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




JleOast - PanbkeHrareHa. 3aBHCHUMOCTH IOJABMKHOCTH HOHOB OT HX
NPUPOABI, OT IIPUPOABI  PACTBOPUTENSA, OT TEMIIEparypbl H
KOHIICHTPALIUU PacTBOpa. MexXaHu3M 3JIEKTPOIPOBOJIHOCTH BOJHBIX
pacTBOPOB KHUCIIOT U LIETOYEH.

13. [ToHsATHS TOBEPXHOCTHOTO, BHEIIHETO M BHYTPEHHETO IOTCHIIMAJIOB;
pa3HoCTH noTeHInanoB ['aneBanu u BouibTa.

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

14. ANCOpOLIMOHHBIM METOJ M3y4eHHUs IBOMHOIO 3JIEKTPUYECKOIrO CJOA.
MoienpHbIE€ IPEACTABIEHUS O CTPYKTYpe IBOMHOTO cios. Teopus ['ym -
Yanmena - I'poMa; CXOICTBO M pa3nuyus 3TOM TEOPUU C TEOpHUEH
noHHo atmocdeps! [edas - ['tokkens.

15. 3aBUCUMOCTb CKOPOCTH CTaJUU pa3psija OT CTPOSHUS TBOWHOTO CJIOs Ha
npuMepe AJNIEKTPOBOCCTAHOBIICHUS HMOHOB THAPOKCOHUS u
nepokcuaucyiabdara Ha PpTyTHOM HyekTpone. Dusmdeckuid CcMbICT
OHCPIYH aKTUBAIIMU B YCIIOBUAX 3aMCIJICHHOTO pa3psaa. COHpSI)KeHHI)Ie
peaKkuMu B JJIEKTPOXHUMHYECKON TEOPUH KOPpPO3UU. METOIbl 3aliuThl
MCTAJUIOB OT KOPPO3HH. XUMHYEeCKHE HCTOYHUKH TOKa, UX BHABI U

OCHOBHBIC XapaKTCPUCTHUKHU.

5. OueHoYHbIe MaTePUAJIBI ISl TEKYLIET0 U PY0e:KHOT0 KOHTPOJIst
yCIeBaeMoOCTH U MIPOMEKYTOYHOM aTTecTalluu

KoHeyHbIMU pe3yibTaTaMH OCBOCHHS MPOTPAMMBI JUCIHIUIMHBI SBISIOTCS CHOPMHUPOBAHHBIC
KOTHUTHBHBIC  JICCKPHITOPBI  «3HATh», «YMEThb», «BJIAJICTh», PpAaCIUCaHHBIC IO  OTACIbHBIM
KoMIteTeHIsIM. POpMUPOBAaHUE 3TUX JCCKPUIITOPOB MPOUCXOJUT B TCUYCHHE BCETO CEMECTpa IO 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 mexywezo Kowmponss — OLEHKAa pe3ylbTaToB pPa0OThl B ceMecTpe U oOecredYeHue
CBOCBPEMCHHOM 00paTHO CBSI3H, [T KOPPEKIIUH 00yUEHHSI, aKTUBU3ALIUU CAMOCTOSITSIILHON pabOThI
oOyuatomerocs. OOBEKTOM TEKYILETO KOHTPOJSI SBIAIOTCS KOHKPETU3UPOBAHHBIE PE3yIbTAaThl
oOyueHnus (yueOHbIe JOCTUXKEHUS) 10 AUCHHUTIIMHE

Texyuwyuit KoHmpo1p YCTIEBaEMOCTH 00ECIIeUMBACT OIEHHMBAHUE XOJa OCBOCHUS AUCIUIUIMHBI
«Dusnueckas XUMUS» U BKIIOYAET: OTBEThl HA TEOPETHYECKHE BOMPOCHI HA MPAKTUYECKOM 3aHSITHH,
pelieHre MPaKTHUYeCKUX 3a/ad U BBIMOJIHEHHE JIa0OpaTOPHBIX padOT, CaMOCTOSITEIbHOE BBIIIOJHEHUE
WHIUBUAYAIbHBIX JOMAIIHUX 3aJaHui (HampuMep, pelieHue 3ajady) ¢ OT4YeTOM (3alluToi) B
yCTAaHOBIIEHHBIN CpoK. OlleHKa KadyecTBa MOATOTOBKM HAa OCHOBAHWHU BBHITIOJHEHHBIX 3aJaHUM BeAETCS
npenojaBaTeneM (C 0OCYXJACHHEM pe3yabTaToB), Oallbl HAYUCIAIOTCS B 3aBUCUMOCTH OT CIIOKHOCTH
3aaHus

5.1.1. Boripochl 0 TeMaM JUCHUILVIMHBI «DU3UYECKASA XUMHUA» (KOHTPOJIHpYyeMble
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 UACATIBLHOTO rasa
YpaBHEHHE COCTOSHUS PEATILHOTO ra3a
BuyTpeHnHsis sHeprus, Temiora, padbora
IIepBblii 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 TepMOAHMHAMHUKH.

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

IIPOLIECCOB

2. DHTponus KaK (QyHKIMS cocTOsIHUS. VI3MeHeHHne SHTPONMHU TP pa3INdHbIX IIpoleccax

3. ®ynnameHTanpHble ypaBHeHus ['nb6ca

4. YpaBuenue ['n66ca-/{rorema

5. TepmoanHaMuueckue noteHuanel. Y pasaenue [ md6ca-I'enpmrosnpia

6. Xumunyeckuil noreHuan. CrocoObl BEIUUCICHHS] XMMUUECKOTO MOTEHIIHaNa

7. MeTon JIeTy4ecTH U aKTUBHOCTH
Tema 3. PacTBOpBI

1. WneanbHble npenenbHO pa30aBiICHHbIE U HENEATbHbBIE PACTBOPEI
3akoH Payns. 3akon ['enpu
XUMUYECKUH MOTEHIINAT KOMIIOHEHTOB B PaCTBOPE
Meroa aktuBHOCTH. KO3 PUIIMEHT aKTUBHOCTU M METO/IbI UX OINIPEICIICHUS
DyHKIHA CMELEHUS ISl NACAIbHBIX U HEUJCAIBHBIX PACTBOPOB
[TapumanpHble MOJIBHBIE BEJIMYUHBI U UX ONIPEACTICHUS

AR

Tema 4. ®@a3o0Bble paBHOBeCHS

[Tonsitus dazel koMmmnoHeHTa. CTeneHu cBOOOIbI

BriBoj ycnoBuit ¢ha3oBoro paBHOBECHS

[IpaBuno ¢a3 ['m60ca u ero BEIBOJ

®da3oBbI€ paBHOBECHS B OJJTHOKOMIIOHEHTHBIX cucTeMax. Y paBHeHue Knaysuyca-Knaiinepona
Jlnarpamma coCTOSIHUS BOJbL, cepbl, hocdopa, yriaeposa.

®da30BbI€ MEPEXO/IBI IEPBOTO U BTOPOTO POJA.

®da30BbIe paBHOBECHS B JByXKOMIIOHEHTHBIX CUCTEMAaX

X NNk WD

KomuratusHble CBOMCTBA pacTBOPOB

9. Tepmoaunamuueckuil BbIBOJ 3akoHOB [ 'n66ca-KanoBanosa

10. JlnarpaMmbl COCTOSIHUSI TPEXKOMIIOHEHTHOM cucTteMbl. Tpeyronsauk ['n66ca
Tema S. XumMnuyeckue paBHOBecHd

BsIBOI yCI10BHIM XMMUYECKOTO paBHOBECHs. XUMHUUYECKas IIEPEMEHHAs
N3otepma Baut —Todda

N3menenue sHeprun 'n66ca u sHepruu I'enbMronblia Npu XUMHUYECKONW peakLuu
XUMHUYECKOE CPOJICTBO

3aKoH JIEHCTBUS Macc

XUMHUYECKUE PABHOBECHS B paCTBOPax

I'eTeporeHHbple XUMHUYECKUE PABHOBECHS

O NNk W=

3aBHCHUMOCTh KOHCTAHT paBHOBECHUS OT TEMIICPATYPLI U JABJICHUSA



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

Tema 6. AxcopOuOHHBIC PABHOBECHS
OOm1ast xapakTepUCTHKA aJICOPOIIMOHHBIX MPOLIECCOB
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. BeiBoa ypaBuenust B2T

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

@yHkuus pacupenenenus Makcsesia-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. MonekynspHas cymMMa 10 COCTOSTHHSIM 1 CYyMMa 10 COCTOSTHUSIM MaKPOCKOTTHYECKOM CUCTEMBI
2. CymMa 1o COCTOSIHUSIM ISl AKECTKOTO poTaTopa
3.KonebarenpHast cymMmma 1Mo COCTOSTHUSIM JIJIs1 TApMOHUYECKOTO OCIIMILISTOpa
4.Cratuctrueckas TEpMOJUHAMUKA HJI€ATbHBIX CUCTEM
5 Cratuctruueckasi TepMOJMHAMUKA PEATbHBIX CUCTEM

7 cemecTp
Tema 9. ®opManbHAsA KHHETHKA
OCHOBHBIE IOHATHS U ONPEACIICHUS] XUMUYECKON KUHETUKU
Kunernueckuii 3aKk0H NEUCTBUSI Macc
[Topsnok peakiuu U METOIbl UX OIPEEICHUs
Kunernueckue 3aKkOHOMEPHOCTH HYJIEBOIO, IEPBOTO U BTOPOIO MOPSAKA
HeobpaTtumbie peakuuu n-ro nopsiaka
Kunernueckue 3aKOHOMEPHOCTH MOCIEA0BATEIbHBIX PEAKIIUU
Kunernueckue 3aKOHOMEPHOCTH NapaJlJIEIbHBIX PEAKIUN

e N

KuneTtnueckue 3aKkOHOMEPHOCTH 0OpaTUMBIX peaKIii

9. IlpuHuMI KBa3ucTalMOHApHOCTH boneHmrelina

10. Ilpunnun kBa3upaBHOBecHUs . Y paBHeHUe Muxaenecss MeHTOHa

11. Ilennsle peakuyu. Pa3imynHble METOABI pacueTa HEPA3BETBICHHBIX LIEMTHBIX PEAKIIUM

12. Pa3BETBIICHHBIE LIETIHBIE PEAKLIUN

13. Peakuus B moToke. PEKTOPBI NA€aIbHOTO BHITECHEHUS U UACATBHOTO CMEIIECHUS

14. 3aBUCUMOCTb KOHCTaHTBI CKOPOCTH XUMHUUYECKOHN pEaKIMU OT TEMIIEPATYpbl. Y paBHEHHE
Appennyca

Tema 10. Teopusi XuMHYECKONH KHHETUKH

1. IloBepxHOCTh MOTEHUMATBHOM HEPrUM. ITyTh peakiumn

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

3. Teopus akTMUBUPOBAHHOTO KOMILIEKCa. TpaHCMHCCHOHHBIN K03 uiimeHT

4. Teopus akTUBHPOBAHHOTO KOMILIEKCA B IPUMEHEHUH K MOHOMOJIEKYJISIPHBIM PEAaKLIAAM



hd

Teopust akTUBHBIX CTOJIKHOBEHHH B IPUMEHEHUH K MOHOMOJIEKYJISIPHBIM peakuusm. Cxema
JInunnemana

6. Teopust akTHBUPOBAHHOTO KOMILJIEKCA B IPUMEHEHHH K OMMOJIEKYIISIPHBIM PEaKIHsIM.

7. Teopusi akTHBHBIX CTOJIKHOBEHUH B TPUMEHEHUU K OMMOJICKYISIPHBIM PEAKIIUAM

8. IlpuMeHeHue TeOprM aKTUBMPOBAHHOIO KOMILIEKCA JUIsl ONMCAHUS TPUMOJIEKYJIIPHBIX PEaKIUi
9. Teopus aKkTUBHBIX CTOJIKHOBEHHM B IPUMEHEHUU K TPUMOJIEKYIISIPHBIM pPEeaKLIUIM

10. Teopust pOTOXMMHUECKUX TPOIIECCOB

11. KBaHTOBBII1 BBIXO/]I, 3aKOH ()OTOXUMHUYECKOH SKBUBAJICHTHOCTH DHHINTEWHA, 3aKoH JlamOepTa-
bepa

Tema 11. Karaaus
1. Omnpenenenue u oOIIMe NPUHIMIIBI KaTaIn3a
I"'omoreHHBIN KaTaan3, KHCIOTHO-OCHOBHBIN KaTallHu3.
Kunernka 1 MexaHHU3M peakluu CHeU(PUUIHOTO KUCIOTHO-OCHOBHOIO KaTaau3a
Kunernka u MexaHu3M peakiu oOIIero U KUCIOTHOTO KaTanu3a. Y paBHeHue bpencreaa
['eTeporennslii katanus. Pa3nnuHble pexKUMBI IPOTEKAHNS PEAKIIVH.
Kuneruka Jlermropa- XuHniensByaa A1 peakiiMi Ha OJTHOPOJHOM MOBEPXHOCTH KaTalIM3aTopa.
Kunernka reTeporeHHbIX XUMHUYECKUX peakiuil ¢ quddy3noHHBIMU OTpaHUYEHHUSIMHU.

N kWD

DHeprusi akTUBAIIUN KaTaTUTHICCKON PEaKIIMy B KHHETHYECKOW U BHYTpeHHEH auddy3noHHON
obnactu

9. Teopus mynpTuieToB banananna

10. Teopus aktuBHBIX aHcamOIelr Kobosera

Tema 12. PaBHOBeCHbIC M HEPABHOBECHbIE SIBJIEHUS B PACTBOPAX 3JIEKTPOJIUTOB

Pa3BuTHs npeacTaBieHus 0 CTPOEHUU PACTBOPOB IEKTPOIUTOB

Pacuér sHepruu conpBaTaliii HOHOB B paMKax Mojenu bopHa

Non-nunonbHOE B3aUMOICHCTBUE KaK OCHOBHOE YCJIIOBHE YCTOMUHMBOCTH PacTBOPOB AIIEKTPOJIUTA
TepMoanHaMuyeckoe onucaHnue HOH-MOHHOTO B3aUMO/ICHCTBUS

Ocwubie ponymenus Teopun Jebas-Xrokemns. [loTenman noHHON aTMoCchepbl

AU

VYpaBHeHus U1 KOAPPULIMEHTa aKTUBHOCTH B IIEPBOM, BTOPOM U TPEThEM MPUOIMKEHUN TEOPUH

Jebas-Xrokems

7. HepaBHOBecHBIE SIBJICHUS B TEOPUH PaCTBOPOB 31eKTPoJaUTOB. [loToku auddysuu, Murpanmu u
KOHBEKLIUU

8. Juddy3nonnslii moTeHnnan

9. VYnenpHas U SKBUBAJIECHTHAs IEKTPOIPOBOIHOCTH

10. YUncna nepeHoca U METOJIbl UX ONPENIeIICHUS

11. ®usnueckue ocHoBbl Teopuu Jlebast- Xrokemna-OH3arepa

12. D¢ dextsl Bunna u Jlebas-PanbkeHrareHa

13. MexaHu3M 3JIeKTPOIIPOBOTHOCTH B BOJHBIX paCTBOpaXxX KUCIOT U IIeNoYeit

Tema 13. TepmoanHamMHKa 3J1eKTPOXUMHUYECKHUX LieMe.

1. YcnoBue 31eKTpOXUMHUUECKOTO paBHOBECHs Ha TpaHUIaX pasjiena a3 v JIeKTPOXUMHUYECKHX

Lenen

Cas3b D/1C co cBoOoaHOM »HEprueit ['nd6ca. Ypasuenue Hepucra u I'n66ca-I'ensmronbua

IToBepXHOCTHBIH, BHEIIHUH U BHYTPEHHHE NOTEHIMANbI. ['albBaHU U BOJIbTA MTOTEHIMAT

DNEeKTPOIHBINA MOTEHIINA

nhkhwbh

Knaccugukamus 31eKTpo10B 31EKTPOXUMHUYECKHUX IeTel



6. Omnpenenenne K03hGUIMEHTOB aAKTUBHOCTEH U YMCEI TepeHoca Ha ocHoBe n3mepeHuit 3/1C
Tema 14. CTpoeHue 3apsizKeHHBIX TPAHUL pa3esa

JIBOMHOM 3IIEKTPUYECKUN CII0N

DNeKTpOKANMWLISpHBIC SBICHUS. Y paBHeHHe Jlunnvena

EMKOCTB IBOMHOTO 3JIEKTPUYECKOTO CIIOSI.

AACOpOIMOHHBIA METOT M3yYEeHUS ABOWHOTO AIIEKTPUYECKOTO CIIOS

RAE A e

MogenbHble NPEACTaBICHUS 110 CTPYKType ABOMHOTO cnos. Teopus ['yn-Uannmana-I'pemma
Tema 15. DiekTpOXMMHYECKAasA KMHETHKA

CKOpOCTb 3JIEKTPOXUMUYECKOTO Mpoliecca

Mexanu3mbl Macca nepeHoca: 1udGysusi, MUTpanus 1 KOHBEKIUS

Tpu ocHOBHBIX ypaBHEHUS AUPPY3HOHHON KHHETUKHI

3aBUCUMOCTb TOKa U MOTEHIIMAJIA B YCIIOBUAX MEJIEHHON CTallMOHapHOH auddy3un
Teopus 3amesieHHOrO paspsaa

[InoTHOCTH TOKa OOMEHA

bezakTuBannoHHbIi 1 0e30apbepHBIi pa3psia

e

3aBUCUMOCTb CKOPOCTH CTaJil mepeHoca 3apsiia OT CTPOECHUMN ABOMHOTO CIIOS
9. ConpsKeHHbBIE PEAKLIUN B AIEKTPOXUMHYECKON TEOPUH KOPPO3UH

10. MeToapl 3a1IUTH METAIIJIOB OT KOPPO3UHU

11. XuMu4eckne NCTOYHHUKHU TOKa

Kpurepun ¢popmupoBanusi oieHOK (OlleHUBAHUSA) YCTHOIO ONpoca

VYCTHBIM OmIpoc sBISETCd OAHMM M3 OCHOBHBIX CIIOCOOOB yuéTa 3HaHMM OOydaromerocst o
mcuuiuinHe «@usnueckas Xumus». Pa3BEpHYTBHIM OTBET CTyIEHTAa JOJDKEH IPEeACTaBIATh COOOM
CBSI3HOE€, JIOTMYECKHM IOCJIeZ0BATEIbHOE COOOLICHWE Ha 3a/JlaHHYI0 TEeMY, IIOKa3blBaTb €ro yMEHHE
IIPUMEHSATh OIPEACTICHHUS.

B pesynomame ycmnozo onpoca 3nanus, 00yuaiouiezoca 04eHueaiomca no cieoyoueil wkaue:

4 6anna, craBuTCA, €Cli 00yUYaIOLTUICS:

1) mnosHO M3naraeT U3y4eHHbIH MaTepua, AaéT NpaBUIbLHOE OIpeesieHHOe (PU3HKO-
XUMUYECKUX MMOHATHH;

2) oOHapyXuBaeT IOHUMaHUE MaTepuaia, MOXKeT 000CHOBATb CBOU CY)KJICHHSI, IPUMEHUTD
3HaHUS HA IPAKTUKE, IPUBECTU HEOOXOIUMbIE PUMEPBI HE TOJIBKO 110 Y4eOHHUKY, HO U
CaMOCTOSITENIBHO COCTaBJICHHBIE;

3) wu3maraeT MaTepuall NOCIE0BATENBHO U MPABUIIBHO C TOUKH 3pEHHSI HOPM JIMTEpaTypHOTO
A3BIKA.

Om 2 00 3 bannoe, craButcs, eciu oOyJaronuiics 1aéT OTBET, YA0BIETBOPSIOLINH TeM ke TpeOOBaHUsM,
qTo ¥ JuIa 6ayuia «1», Ho jomyckaet 1-2 ommOKu, KOTOpBIE CaM )K€ UCTIpaBJIsIeT, U 1-2 HenouéTa B
MOCIIEIOBATEIBLHOCTH U SI3BIKOBOM O(OPMIICHUH U3J1araeMoro.

Om 1 00 2 bannoe, craButcs, eciy oOyJaromuiicss 0OHapy>KMBaeT 3HaHHE U IOHUMAaHUE

OCHOBHBIX IIOJIO’KEHUI JaHHOM TE€MBI, HO:
1) wu3naraer Marepuasl HEMOJIHO U JONYCKAaeT HETOUYHOCTH B OTPEACICHUN TIOHATHIA;



2) He yMeeT JOCTaTOYHO ITyOOKO U J0Ka3aTelIbHO 000CHOBATh CBOM CYXKJICHHS U MIPUBECTH
CBOM MPUMEPHI;
3) wu3maraeT Marepral HEMOCISIOBATEIBHO U IOMYCKAET OMTUOKH B SI3BIKOBOM 0 OPMIICHUN
M3JIaraeMoro.
0 6annoe, craBuTCs, eciu 00ydJarOUics 0OHAPY)KUBACT HE3HAHKE OOJIBIICH YacTH
COOTBETCTBYIOIIETO pa3zielia u3ydaeMoro MaTepuaia, TOMyCcKaeT OMNOKH B (POPMYIIUPOBKE.
bannet «4 », «3», «2» MOTYT CTaBUTHCSI HE TOJBKO 32 €IMHOBPEMEHHBIN OTBET, HO U 32
paccpe0TOYCHHBIN BO BpEMEHH, T.€. 32 CYMMY OTBETOB, JAHHBIX CTYJCHTOM Ha MPOTSHKESHUU 3aHATHS

5.1.2. OueHO4YHBbIC MATEPHAJIBI AJIA J1200PaTOPHBIX padoT 00y4arouerocs
(munoevte 3adanus)( konmpoaupyemote komnemenyuu (OIIK-1.1; OIIK-1.2; OITK-1.3;
OIIK-2.1; OIIK-2.2; OIIK-2.3; OIIK —4.1; OIIK-5.3)

1. HHarerpanbHas u quddepeHnnaibHas TEMIoTa paCTBOPEHHS, TETNIOTa XUMHUYECKOW PeaKInu

2. 3axoH Payns u ['enpu. 3aBUcHMOCTD JTaBJICHMSI HACBIILIEHHOTO Mapa HaJl )KUIKOHM (a3oil oT
TEMIEPATYpPHI.

3. TepmoanHaMuka KUIKUX JeTy4ux cMeced. 3akoHbl KaHoBasioBa

4. Jluarpamma COCTOSIHUSI IBYXKOMITOHEHTHBIX CUCTEM C IBTEKTHKOM, KOHTYPEHTHO M HHKOTYPEHTHO
TJIABSIIUNACS XUMUYECKUMH COCTMHEHUSIMHU, HEOTPAHUYETO PACTBOPUMBIMH B JKHIKOHM M TBEPAOH
dbaze.

5. JluarpaMma cOCTOSTHUSI TPEXKOMIIOHEHTHBIXU BOJHBIX U O€3BOJAHBIX COJIEBBIX CUCTEM

6. XuMHYEeCKHe paBHOBECHA. Y paBHEHHE n30TepMbl U n300apsl. [Ipuniun Jle-Illarense-bpayna

7. KonnexkoTuBHBIE CBOMCTBA PAaCTBOPOB.

7 cemectp

—

Kunernyeckue 3akOHOMEPHOCTH TOMOT€HHOTO KUCIIOTHO-OCHOBHOTO KaTaiu3a.
HepaBHoBecHbIe Mpo1iecchl B pacTBOPAX 3JIEKTPOIUTOB. DIEKTPOIPOBOIHOCTH, METOIbI
n3Mmepenus. Konnykromerpus

Kunernyeckue 3akOHOMEPHOCTH T€TEPOrEeHHBIX peaknuii

MeTo1b1 OnIpeieNieHUs MOPSIKOB PEAKIIHH

Kunernyeckue 3akOHOMEPHOCTH 0OpaTUMBIX peaKIuil

AHOMaIbHas JEKTPOIPOBOIHOCT PACTBOPOB KUCIOT U IIeouei

Meton D/1C ans onpeneneHus: TEPMOAMHAMUYECKUX XapAKTEPUCTHUK IEKTPOXUMHUYECKUX IeTei
Pacyer paBHOBECHBIX COCTaBOB B TOMOT'€HHBIX U T€TEPOT€HHBIX CHCTEMaxX

Kunernueckue 3akOHOMEPHOCTH KaTaTUTHUECKUX PEaKIni

0. Kunetnueckue 3aKOHOMEPHOCTH 3JIEKTpOXUMUYECKUX peakiuil. Juddy3snonnas kuneTrka,
Teopus 3aMeJJICHHOTO pa3psana. Ypasuenue Taddemns

N

=00 N L AW

Kpumepuu oyenku évinonnenusn 1abopamopusix pabom:

( 4 Oamma) craBUTCs, €CM BBIIOJNHEHAa  JabopaTopHas paboTa, opopMIIEHa B COOTBETCTBHU C
TpeOoBaHUSMU B pabouell TeTpajay, 3alMINeHA M JaHbl NPABUIBHBIE OTBETHl HA IOMOJHHUTEIBHBIE BOIPOCHI.
OOyuaromuiics nposBUI UHULUATHUBY, TBOPUECKUH MOAXOA NPU BBIIOIHEHHH PaOOTHI, CHOCOOHOCTD K aHAIM3Y U
MaTeMaTH4ecKol 00pabOTKe MOITyYeHHBIX PE3yIbTaTOB.

(ot 2 mo 36aioB) — eciy BBINIONHEHA JabopaTopHas padora, opopMileHa B COOTBETCTBUU C TPeOOBaHUSMHU B
paboueii Terpanu, NpH 3alUTE padOTHl U Ha JIONOJIHUTEIBHBIC BONPOCH! JaHBI HEMCUEPITBIBAIOLINE MPABUIBLHBIC
OTBETHI

(ot 1 mo 2 6amioB) — ecyin BbINOMHEHA J1abopaTopHas padoTa, opopmieHa B paboueil TeTpaau He B COOTBETCTBUU
¢ TpeOOBaHHEM, B pacyeTax AOMYLICHbI OMMOKU, PH 3auiuTe paboThl U HA IONOJIHHUTENbHBIE BOIPOCH HE JAHBI
HEeHCYEPIbIBAIOIINE ITPABUIILHBIE OTBETHI

(1 6am) — ecnu BBINONIHEHA J1abopaTOpHas paboTa, HO He oopMIIeHa B paboueil TeTpaan U He 3alulleHa



(0 Gamt) — ecnu He BbIMONHEHa JlabopaTopHas pabora

5.1.3. OueHo4YHbIe MaTEePHAJBbI JJIA CAMOCTOATENbHON PadoThl 00y4aroIIerocs
(Tunossie 3anaun)( koHtposupyembie komnerenimu (OIIK-1.1; OITK-1.2; OIIK-1.3; OIIK-2.1; OIIK-2.2;
OIIK-2.3; OIIK — 4.1; OIIK-5.3) Ilepeyenb TUMOBBIX 3aJa4 AJIsl CAMOCTOSITENIbHONW pabOThl c(popMUpPOBaH B

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

3aoauu

Tema «OCHOBBI XMMHYE€CKOH TEPMOIMHAMHUKI)

1.

10.
11.
12.
13.

14.

15.

16.
17.

Uto xapakTepusyroT HapaMeTpbl TePMOJIMHAMUYECKOW cucTeMbl? B deMm oTinudme makpo- u
MHKPOCKOTIMYECKUX TapaMeTpoB CUCTeMbI? M3MEHSIOTCS U OHM, €CIM CHUCTeMa JOCTHUria
TEPMOIMHAMUYECKOTO PAaBHOBECHSI?

B dyem paznmuuusi BHENIHUX ¥ BHYTPEHHUX TapaMETPOB CHCTEMbl, WHTEHCHBHBIX U
9KCTEHCUBHBIX?

Moxet 11 abcotoTHas TeMIiepaTypa ObITh OTPULIATEILHON BEIMYHHOMN?

Uto mpencrarisier coOoil ypaBHEHHE COCTOsIHHMS? UeMm TepMHUYECKOE YpaBHEHHS COCTOSHUS
OTJINYAETCA OT KAJIOPUIECKUX?

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

B 4eM mpuHIIMNHMANEHOE OTIMYME PeaIbHBIX Ta30B OT HUICATBHBIX? UTO MpeacTaBiIsIOT OO0
n3otTepMbl Amara?

OxapakTtepu3yiiTe OCHOBHBIE AKCHOMBI TEPMOJMHAMHUKH: IIOCTYJIAT O CYLIIECTBOBAHUU
TEPMOJIMHAMUYECKOTO PABHOBECHUS, AJJUTHUBHOCTU SHEPIUM TEPMOJWHAMUYECKON CUCTEMBI,
MOCTYJIAT CYLIECTBOBAHUS TEPMOJUHAMHUYECKON TEMIIEPATYPBHI.

[louemy OeckoHeyHO Mayas BeIMYMHA pabOTHl HE sBiAETCS NOIHBIM Auddepenumanam?
VYkaxuTe 4yacTHbIE Cllyya, KOTJa OHa MPHUPABHUBACTCS K MOJHOMY auddepeHany Kakoro
160 CBOMCTBA.

BriBequre dhopmyny uig pacuera paboThl 00paTUMOIO paclIMpPEHHs UICAIbHOTO ra3a B cllydae:
a) U300apUUECcKOT0; 0) U30TEPMUUYECCKOTO; B) aiabaTHIECKOTO Mpoliecca.

[Touemy Henb3st U3MEPUTH aOCOTIOTHOE 3HAUEHUE BHYTPEHHEH sHeprun?

YUTO NOHMMAIOT MO SHTAIBIIMEN TEPMOAUHAMUUYECKOH cucTeMbl? KakoBsl ero cBoiicrpa?

3aueM Hy>KEH NEepBbIi 3aKOH TEPMOIMHAMUKH?

KakoBa Marematuyeckasi 3amuch MEpPBOrO 3aKOHA TEPMOJIMHAMUKU B AuddepeHIInanbHbIX U
uHTerpanbHbIX hopmax? KakoBel popMyaupoBKU 3TOTO 3aKOHA?

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

Jlokaxkute, 4TO 3aKOH [ ecca siBiiseTcs CleICTBUEM IIEPBOIO 3aKOHA TEPMOJMHAMHKH.

3aBHUCUT JM TETUIOBOM AP PEKT peakiiu OT JaBICHHUS?

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 — OSTO KOHIICTILIHS 3aKOHA COXpaHEeHHs PHEpPruH . BakHeWlline MOHATHUS TepMOJWHAMUYECKAs



CUCTEMA , TEPMOJMHAMHUYECKHM IpPOLIECC, BHYTPEHHsS HHEpPrus, TEIUIoTa, padoTa, TEIIOEMKOCTb,
TerIoBON 3(dekT peakiu. DTH MOHATHS CIeIyeT BBIYYHTb M pa3oOparbcs B MX COOTHOUICHUsX. [Ipu
PELICHNU UCIOIb30BaTh (JOPMYIBl M AHAJTMTUYECKHE BBIPAKEHUS B JIEKIUAX 10 ITOU TEME.

Tema «BTopoii 3aK0H TEPMOAUHAMUKI»

Kakune TepmomHamMudyeckne CBOWCTBA (IIEpEeMEHHBIE) CUCTEMBI CIIeTyeT TMO/I-
JepP>KUBATh MOCTOSIHHBIMU, YTOOBI 110 3HAKy U3MEHEHHUS SHTPOITUH MOKHO OBLIO
CyIUTh O HaIlpaBJICHUU porecca?

UTo sBAsSETCS MHTETPUPYIOLIUM MHOKUTENEM Ui GYHKIMH npoiecca Q?

[To KakMM BHYTPEHHUM TIEPEMEHHBIM HAJI0 MPOBOIUTH U PepeHIIMPOBAHNE
(YHKIIUU COCTOSIHUS SHTPOTIMH, YTOOBI IOJYYUTH YCIOBUS XUMHUYECKOTO PAaBHOBECHS
M30JIMpOBaHHOM crcteMbl? [loueMy 1uist 3TOH 1enH Hellb3si UCTI0JIh30BaTh KOJMYECTBA
KOMTIOHEHTOB WJIA COCTABIISOIIHX ?

e N o e

B uem nposiBisieTcst XapakTepUCTUYHOCTh PYHKIIUU SHTPOTIUH?

~
S

. B kakoM u3 creayrommux o0paTUMBIX MPOIECCOB — U30TEPMUUYECKOM, aTrnabaTHIeCKOM,
M30XOPHOM WJTU U300apHOM — HE MPOUCXOIUT U3MEHEHHSI DHTPOTIHH ?

11. Mexay HEKOTOPBIM UCXOIHBIM cocTosiHuEM | u koHeuHbIM I ocymecTBIAOTCS
00paTUMBIN 1 HeoOpaTUMBIN mepexoibl. Kak cooTHOCSTCS Mex Iy cO00H M3MEHEHHE
SHTPOTHH, TEIJIOTA U padOTa STUX MPOIECCOB?

12. Kak u3MEHUTCS SHTPOIHS U30JIUPOBAHHOMN CHCTEMBI ITPU 0OpPaTUMOM TIpOIecce
KpucTaymu3anuu Bemectsa? Kakoii 3Hak OyeT UMeTh U3MEHEHHE SHTPOTIHH CUCTEMBI,
€CJIM MPOLECC TPOBOIUTH B HU30TEPMUUYECKUX YCIOBUSAX?

13. YTo Hamo caenaTh IS TOTO, YTOOBI HCTIOIB30BaTh YPAaBHEHUS ISl OOpAaTUMBIX

MIPOLIECCOB MPHU pacyeTe U3MEHEHUS TEPMOJMHAMUYECKUX (PYHKIUN B HEOOpaTUMBIX

npoueccax?

14. K yemy CTpeMUTCS SHTPOIHSI IPABUIBHO COPMUPOBAHHOTO KPHUCTAJLIA MIPH
MPUOIMKEHUH K a0COJIOTHOMY HYITHO?

15. Ilepeuncnure NpakKTUYECKU 3HAYUMBIE 33]Ia4H, KOTOPhIE MOTYT OBITh PEIIECHBI C TOMOIIBIO

dbyHIaMeHTaNBHBIX ypaBHEeHHH [ 1OOca

Memoouueckue pexomeHnoayuu no peuieHuro 3a0au.

[Ipuctynas K paccCMOTpPEHHIO TPUMEPOB M CaMOCTOSITEIBHOMY pEIICHHIO 3ajad,
HE0OXOIMMO BHHMMATEIBHO MPOYECTh KOHTEHT IO COOTBETCTBYIOIIEMY BOIPOCY TEMBI.
bazoBbie KOHIENIMM B JAHHOW TeM€ — 3TO KOHIEMIMS CYIIECTBOBAHUS SHTPOIUU
Baxneilire mNOHATUA: DHHTPOINHUS, TEPMOJMHAMUYECKUNW TOTEHIMAN, XUMHUYECKUN
MOTEHIIMAN , XapakTepucTuueckue (QyHkuuu ,ypaBHeHue [ub6ca — ['enbMmromsiia,
HaMpaBJICHHOCTh TMpollecca. OTH TOHATUS CIEAyeT BBIYYUTh M pa3o0parbcs B HX
cooTHomeHusX. [Ipu peleHnn UCHonb30BaTh GOPMYNIBI U AHIUTHYECKUE BBIPAKEHHS B
JIEKIMAX MO0 JAaHHOU TEME.

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



2. CdopmynupyiiTe OCHOBHBIEC PAa3TUUUs OHATHIH <KMOJBFHOE CBOMCTBO>> M <Kmap-
LAAJILHOE MOJIBHOE CBOMCTBO>.

3. Uem oTnuuatotcst pyHKIMH 00pa3oBaHus oT GyHKIUI cMmenenus? B kakom
cilydae OHHM COBMAal0T?

4. OObBsICHUTE, TOYEMY B TEPMOJUHAMHUKE PACTBOPOB MIPH BHIOOPE CTAHIAPTHOTO
COCTOSIHUS JIOJKHO BBINIOJIHATHCS YCIOBUE UIEHTUYHOCTH (Da30BbIX COCTOSIHUM pac-
TBOpa U KOMIIOHEHTOB.

5. KakoBa nmpakTuueckasi 3HauuMOCTh ypaBHeHus [ nu66ca—/lrorema?

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

7. M0OHO 71 TIO U3BECTHBIM MapIHaIbHBIM CBOMCTBAM OJTHOTO KOMITOHEHTa Ou-
HapHOI'O pacTBOpa ONPEEIUTh CBOIICTBA BTOPOT'O, €CIIM HENb3s IPOBECTH UHTEIPHU-
poBaHue ypaBHeHus [ m06ca—/ltorema n3-3a OrpaHUYEHHOCTH SKCIIEPUMEHTAIbHBIX
TAHHBIX?

8. UTO MOJI0KEHO B OCHOBY IKCIIEPUMEHTAIBHBIX METOJIOB ONIPEIEICHUS aK-
TUBHOCTH U KO3 dumeHToB akTuBHOCTU? Kakas nononHurenbHas HHGpOpMaus
HeoOxoIuMa JJIsl pacyeTa 3Hau€HUN aKTUBHOCTEN 10 KaJIOPUMETPUUECKUM JaHHBIM ?

9. Kakue 3HaueHHUs MOTYT IPUHUMATh aKTUBHOCTH U KOA(PGUIIUEHTHI aKTUBHO-
CTH KOMITOHEHTOB pacTBOpa?

10. KakuM 006pa3oM 3aBUCHUT aKTUBHOCTH OT TeMITepaTyphl U aaBieHus? Kakoi
JOTIOTHUTENBHOU MH(pOpMalueit HaJlo pacnojarath, YT00bl OTBETUTH Ha 3TOT BO-
npoc?

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

[Ipuctymass k pacCMOTPEHHIO TPHUMEPOB W CaMOCTOSTCIIBHOMY PEIICHUIO 3aj1ad, Heo0X0auMo
BHUMATEJIBHO MPOYECTh KOHTEHT M0 COOTBETCTBYIOIIEMY BOMPOCY TEMbI. ba3oBbie KOHIEMIIMKU B JAHHOU
TeME€ — HTO KOHUEMIHMS TEePMOJMHAMHUYECKOM YCTOMYMBOCTU pacTBopa. BakHeilme NOHATHS:
uJeanbHbIC, TPEIeIbHO pa30aBlieHHbIC, peallbHbICE  PACTBOPHI , 3aKOH Payns m ['eHpu , akTUBHOCTS
KO3(PUIIMAIHT  aKTUBHOCTH, (PYHKIMS CMEIICHHS, TMaplHUaJbHBIE MOJIbHBIE BEJIMYMHBI ,ypaBHCHHE
['ub6ca — lrorema u Jlrorema -Mapryneca. DTH MOHSATHS CJEIyeT BBIYYUTh M pa3zoOpaThCcsi B UX
cooTHomeHusX. [lpu pemennn ucnons3oBarh (OpMyabl M AHIUTUYECKHE BBIPWKEHHS 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
(GYHKIMH PU pacyeTe a) TOMOTEHHBIX, 0) TeTepPOTeHHBIX paBHOBECHI?

3. OObsAcHUTE, TOYEMY KaXAYIO U3 MaJar0IINX B BO3AYXE CHEKUHOK, IIPEICTaB-
JISFOUTUX TOMOTEHHYIO YaCTh T€TEPOTreHHOM CUCTEMBI, HElIb3sl pacCMaTpPUBATh Kak
OTIIeNbHYIO (a3y.

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



HOKOMIIOHEHTHOHU cucteme? CKOJIbKO HOHBApUAHTHBIX TOYEK MOXKET CYILIECTBOBATh
B OJTHOKOMIIOHEHTHOM cucteMe? [IpuBenure npumepsl.

5. Kakumu ToukamMy HAUMHAETCS U 3aKaHUYMBAETCS KpUBasi PaBHOBECUS
KUJKOCTb—TIap?

6. OOBsicHUTE, TOYEMY ITPH HATPEBaHUH HA BO3AYXE JIe]| TUIABUTCS, @ KPUCTAJ-
JINYECKUI UOJT BO3TOHSIETCS.

7. OOBbsAcHUTE, 324EM B CIIPAaBOYHUKAX NIPUBOJAAT 3HAYCHUS TEPMOIMHAMUYECKUX
CBOJCTB BEILIECTB B TBEPJIOM U KUIKOM COCTOSIHUM B MHTEpBaje Temieparyp ot 0
1o 6000 K.

8. KakoB (usnuecknii CMbICI UMEET MPOJUIEHNE KPUBBIX ()a30BOT0 paBHOBECUS
3a MpeJebl YCTOUYUBOCTH (Da3wl?

9. [Ilpu naBnenuu B cucteme 26,6 klla nukiIorekcan u ATUIALCTAT KUTISAT
IpH oJMHaKOBOU Temneparype. [louemy npu HOpMaIbHOM JAaBJICHUU TEMIEpaTypa
KUIIEHUS IUKIoTrekcana Ha 3,6 K Brimie, yeM stuianerara?

10. Kaxkoit crioco0 perieHust 3aaun pacieTa paBHOBECU — MUHUMH3AIUEH
sHepruu ['nb60ca minm no paBeHCTBY XMMHUYECKUX MOTEHIIHAIOB — [O3BOJISIET OJTHOBPEMEHHO OIPENENTh
1 YCJIOBHSI paBHOBECHS, M YCIOBUS yCTOMYMUBOCTH (Pa3?

11. O6bsacHUTE, TOYEMY IPU U3MEHEHUU TEMIIEPATyphl U3MEHSIETCS B3aUMHOE
pacnofiokenue 1uHui suepruit [ md6ca das na nuarpamme G = {(x).

12. O0BsicHUTE, TTOYEMY IS OTIPEICIICHHS] COCTAaBOB PABHOBECHO COCYITIECTBYIO-
X a3 B OMHAPHOM CHCTEeME HEOOXO0IMMO CTPOUTH OOIIYIO KacaTelIbHYIO K DHEp-
rusim ['m60ca stux dasz?

13. Mosxet 1 (pa3a BemiecTBa CymnecTBOBaTh 3a MpeaeaaMu 00J1acTH ee TEPMO-
JTUHAMUYECKON ycTOWUMBOCTU? ECciim — HET, TO moueMy, €ciu Ja — TO MPU KaKux
YCIOBHUSIX?

14. Tlokaxure, 4TO B OMHAPHOU CHCTEME, KOMIIOHEHTBI KOTOPOi 00pa3yroT uie-
QJIbHBIN )KUJIKUN PacTBOP, HEBO3MOYKHO CYIIIECTBOBAHME a3€0TPOIa U paccilanBaHue
¢bas.

15. Ilpu kakuX OTKIOHEHUSX OT UJICAIBHOTO MOBEACHUS KUAKOCTH (IIOJI0KUTEIIh-
HBIX WJIH OTPULIATENIbHBIX) BO3MOKHO paccilauBaHue pactBopa?

16. CornacHo ypaBHenuto Illpenepa, pacTBOpUMOCTh TBEPBIX BEIIECTB B KU

KOCTH JIOJDKHA YBEJIMUMBATHCA C POCTOM TEMIIEPATyphl, OJHAKO MHOTHE BEIIECTBA
JEMOHCTPHUPYIOT PETPOTrpaHbIid XapakTep pacTBopuMocTu. [Ipemnoxure oObsicHeHNE
3TOMY (aKTy.
28. Kakas cucrema Oyzner uMeTh HauOOJIBIIYIO0 TEMIIEPATYpy KUIICHHS U TIOYeMYy:
a) YUCTBIN JIETYYUll pacTBOPUTEND, 0) pa30aBICHHBIN PACTBOP HEIETYUYEro Belle-
CTBA, B) pa30aBJICHHBII paCTBOP JIETYUEro BEUIECTBA TOH K€ KOHIICHTPAIUH, YTO
u B ciydae 6)?

17. Kak BiusieT accouuanusi paCTBOPEHHOTO BEIIECTBA HA JIABJICHHE HACHIIEHHO-
ro napa Haj pa30aBJICHHBIM PACTBOPOM HEJIETY4YEro BEUIECTBA B JIETYYEM PACTBOPH-
Tene?

18. Mosket 1 ipu T0OaBIEHUH BEIIECTBA K PACTBOPUTENIO TEMIIepaTypa Kpu-
CTaJUIM3ALMHU PAacTBOPa MOBBICUTHCA? OTBET 00OCHYIITE.

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



Memoouueckue pexomenoayuu no peuieHulo 3a0ad.
[Ipuctymass k pacCMOTPEHUIO TPUMEPOB U CaMOCTOSITEIIbBHOMY PEIICHUIO 3ajady, HeoOX0auMOo
BHUMATCJIIBHO MPOYCCTh KOHTCHT IO COOTBCTCTBYIOIIECMY BOIIPOCY TCMBI. bazoBrie KOHIICIIIINY B I[&HHOIZ

TeMEe — 93TO KOHIENIMS OCHOBHOTO 3aKoHa (ha3oBoro paBHBecusi- mpaBwio (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 " COOTBCTCTBMHSI. 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 XUMUYECKas mepeMeHHasi & U KakoB ee (Pu3M4ecKuil CMbICH?
OT KakuX TepMOJIMHAMUYECKUX IEPEMEHHBIX 3aBUCUT KOHCTaHTa PaBHOBECHSI?

b=

3a cyeT yero MoKeT U3MEHATHCS CTENEeHb MTPEBPALIEHHUS HCXOIHOTO BEIIECTBA B OJIHOM U TOM ke

peakuyu, NPOTEKAOIIEN B pa3HbIX PACTBOPUTEIAX?

5. OObsicHUTE, MOYEMY 110 3HAKy CTaHIapTHOM sHepruu [ nd6ca peakuu Helb3s1, BOOOIIe roBops,
CyIUThH O HaIpaBJIeHUU Mpoliecca? B kakux cirydasx cOBMaAarOT 3HaueHus sHeprun [ mboca n
ctangapTHoU sHeprun [ mbb6ca peakuun?

6. IloueMy KOHCTaHTBI paBHOBECHSI, UCTIOJIb3YEMbIE B TEPMOAUHAMUKE, SIBISIOTCS

BETMYMHAMHU Oe3pa3MepHbIMH? 3aueM MHOTa YKa3bIBAIOT Pa3MEPHOCTH YHUCICHHBIX 3HAUYECHUIN

KOHCTaHT PaBHOBECHS PEAKIIUI B pacTBOpax?

7. Kaxkue cymecTByIOT ciocoObl CMEIICHHsI paBHOBECHsI Ta30(a3HbIX peaklnii a) 0e3 n3MEeHEHUs
Yyucia MoJied, 0) ¢ U3BMEHEHHEM YHCIIa MOJIEH YIaCTHUKOB PEaKIuu?

8. Kak ckaxxeTcs Ha paBHOBECHOM BBIXO/I€ ITPOJYKTOB pa30aBiieHUE PEaKIMOHHON cMeCH MHEPTHBIM
ra3oM C OJIHOBPEMEHHBIM YBEIHMUEHUEM OOLIEro JaBJICHHS B CUCTEME B Cilydae ra3oQa3Hoii
peaknuu 1/2A + B=1/3C + D?

9. OO0bsAcHUTE, B UeM OTPAaHUYEHHOCTH MOJIX0/a pacyeTa PpaBHOBECHOTO COCTaBa CMECH C IMOMOIIBIO
KOHCTaHTHI paBHOBecus. [IpennoxuTe anpTepHaTUBHBIE BAPUAHTHI.

10. Ilpu kakux yclIOBHSX JOCTUTAETCS MaKCUMallbHas CTEIIEHb IPEBPAICHHS PEareHTOB U

MaKCHUMAaJbHBIM BBIXOJ MPOJYKTOB PEaKlMy pU MOCTOSHHOW Temmeparype?

Memoouueckue pexomeHnoayuu no peuieHuro 3a0au.

[Ipuctynas K pacCMOTPEHHIO TPUMEPOB U CAMOCTOSITETLHOMY pEIICHHIO 3a7ad, HeoO0XOAuMO
BHUMATEIBHO MPOYECTh KOHTEHT M0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. ba3oBble KOHILENINMU B TaHHOU
TeM€ — 3TO KOHLEMIMS XMMHUYECKOTO PaBHOBECHS M 3aKOH JIEMCTBMS Macc . Baxueluime NOHSTHS:
XMUMHYECKas TepeMeHHas , KOHCTaHTa PaBHOBECHs , XMMHUYECKOE CPOJACTBO ,ypaBHEHHS H300apbl U
n3oxopsl BauT —Todda . DT moHATHUS clenyeT BBIYYUTh M pazoOpaThcs B MX COOTHomeHUsX. [Ipu
pEIIeHUH UCTOIb30BaTh (POPMYIBI U aHATUTHUECKHE BBIPAKEHUS TPE/ICTABICHHBIE B JIEKIUAX IO JTaHHON
TEME .

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



Jloxanm3oBaHHas U HENOKAJIN30BaHHAs acOPOIIU
MOHOMOJEKYIISIPHBIE U MOTUMOJIEKYIISIPHBIE aICOPOLUU
AncopOrust U3 pacTBOPOB U T'a30B

N3oTepmbl 1 1300apsl aacopoImuu

VYpaBHeHue Jlenrmiopa u ypaBHeHue [ eHpu

© NN kW

[MommmonekymnsipHas aacopouus. Bersoa ypasuenus 62T

[Ipuctynass K pacCMOTPEHHIO TPHUMEPOB M CaMOCTOSITEIFHOMY pEIIEHHIO 3agad, HeoOXO0auMO
BHUMATCIIBHO MPOYCCTh KOHTCHT IO COOTBECTCTBYIOIIEMY BOIIPOCY TCMEI. bazoBrie KOHIICIIIINU B HaHHOﬁ
TeMe — ATO KOHILENIHs aJcopOIHU aJICOPOLIMOHHOTO paBHOBECHs . BakHeIne MOHSATHS: acOPOSHT.
ajcop0Oar, BHIBI aIcCOPOLINY, JIOKAIM30BaHHAS ¥ JICTOKAJIM30BaHHAS afcOpOIMs, MOHOMOJICKYISIpHAS |
MOJIMMOJIEKYJIsIpHas afcopOrus, Onpenenenne agacopounu no ['mdb0cy ,u30TepMbl U U300aphl aICOPOITUH.
epaBHeHue JIeHrMmopa, ['eHpu, KoHCTaHTa aJCOPOLIMOHHOIO PAaBHOBECHUS ,IOJUMOJIEKYISIpHAs
aacop6must bpynayspa - Omera - Tennepa

Tema « OCHOBHBIE OHATHS U MOCTYJIATHI CTATHCTHYECOH TEPMOANHAMUKH»
1. ChopmynupyiiTe OCHOBHYIO HACIO CTATUCTUIECKON TEPMOTMHAMHKH.

2. IIpuBeauTe NpUMepsl TUCKPETHBIX M HETIPEPBIBHBIX PACTIPEICICHUI.

3. JaiiTe onpeeneHue CIeIYIOMMIX MOHATUH CTATUCTUISCKON MEXaHHUKH: (Pa3o-
BO€ MTPOCTPAHCTBO, (ha30BbIN 00beM, (pa3zoBasi TPACKTOPHSI.

4. Kakue cymecTBYIOT CIOCOOBI CTATUCTUYECKOTO YCPETHEHUSI MUKPOCKOIINYE-
CKHX CBOMCTB TEPMOJAMHAMUYECKON CUCTEMBI?

5. YTo Takoe CTaTUCTUYECKHI aHCaMOJIb U B YEM CMBICIT €r0 UCTIOJIb30BaHUs?

6. KakoB usnuecknii cMpICT GYHKITUU pacTpeeneHus B (ha30BOM MPOCTPaH-
cTBe?

7. KakoB usnueckuii cMbIca TeopeMbl JInyBUiUIsS 0 QyHKIMK pacripeaeaeHus?
8. Kakue BbI 3HaeTe TUIbl aHCcamMOuIel? KakuMu MakpOCKOTIMYECKMMU TIEPEMEH -
HBIMHU OHU OIHUCHIBAIOTCS?

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

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

11. Uem oTnuuaroTcst APyr OT Apyra pacrpeaeiaeHus Makcsemia o NpoeKIuu
CKOPOCTH | I10 a0COJIFOTHOMY 3HaYEHHUIO CKOPOCTH?

12. Uto Takoe TepMOauHAMHUYECKas BEpOSITHOCTH? UeM oHa OTaryYaeTcs OT
CTaTUCTUYECKON BEPOSITHOCTH?

13. Mo>HO 1 pacnipefienieHre MakcBesia CUdTaTh YaCTHBIM CIIy4aeM paciipe-
nenenust bonbimana?

14. IlpuBenuTe HE MEHEEe ABYX OTJIMUMNA KBAHTOBOM CTATUCTHYECKOU TEPMOIH-
HaMHKH OT KJIIACCHUYECKOM.

Memoouueckue pexomenoayuu no peuienuio 3a0au.



[Ipuctynmass K pacCMOTPEHHIO TPUMEPOB U CaMOCTOSITENIbHOMY pELICHHIO 3aJad, HEe00X0aAuMO
BHUMATEJIBHO IPOYECTh KOHTEHT 110 COOTBETCTBYIOILIEMY BOIIPOCY TEMBbI. ba3oBble KOHLIENIINY B JaHHOU
TEME — 3TO 3Hasl 3aKOHbI YIPaBJISIONINE JBUKEHUEM OTAEIbHBIX YACTHIl ,MOKHO YCTAaHOBUTbH 3aKOHBI
MOBEJICHHUSI MAaKPOCKOTIMYECKUX CHCTEM . BakHelne moHATHS: CTAaTHCTHYECKOE YyCpeIHEeHHe , (pa3oBoe
MPOCTPAHCTBO  ,CTATUCTHYECKHE aHcamOnmu  ,pyHKIHS pacnpenenenus, Tteopema JlnyBuiuis
,MUKDOKAaHOHUYECKUNA , KAHOHMYECKHH, OOJBIION KAHOHHYECKMU aHcamOIu , pacmpeesieHue
MakcBesuia , bonbliMana . OTH NMOHATHUS CIEAYET BBIYYUTh W pa3o0parbcsi B UX COOTHOIIEHUsX. [lpu
PEIIeHNN HCIOIb30BaTh ()OPMYJIIBI M AaHATUTHIECKUE BEIPKEHHS JICKIHIA TT0 TaHHOH TeMe.

Tema «Oﬁume COOTHOIICHUA MEKAY CTATUCTHYCCKUMHU U TEPMOAUHAMUYICCKUMHU (l)yHKIII/[ﬂMI/[.
Crarucruueckas TEPMOAUMHAMHUKA UI€AJTBHBIX H PE€AJILHBIX CUCTEM>».

1.Kak cBsizaHa moJyiHas Cymma Mo COCTOSIHHSIM CUCTEMBI U3 N OJIMHAKOBBIX

HEB3aMMO/ICHCTBYIOUINX YaCTUL C MOJIEKYJIIPHOM CYMMOM MO COCTOSIHUSIM ) JIJIst

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

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

BpaleHus, KoJeOaHuii, SJIEKTPOHHBIX TIEPEXO0I0B?

3. Ha yem ocHOBaHO pa3OueHHne TepMOAMHAMUICCKUX (DYHKITUI HaA BKJIAJIBI OT

Pa3INYHBIX BUJIOB JBUKEHUS?

4. Kakue Bubl ABMKEHUS BHOCST BKJIaJl B TEPMOAMHAMHUYECKHUE (DYHKIIUU OJTHOATOMHBIX HI€ATbHBIX
razoB?

5. OT KaKkuX MOJIEKYJISIPHBIX [TapaMeTPOB 3aBUCAT MOCTYyIAaTeIbHAas, BpalaTelib-Hasl, Koue0aTenbHas
CyMMa IO COCTOSIHUSAM?

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

7. Kak cBsizaHa KOHCTaHTa paBHOBeCHUs Ta30(a3HON pPEeaKIHK ¢ CyMMaMU MO COCTOSIHUSM OTJIEIbHbBIX
BEILIECTB?

8. CripaBensiuBO Jiu paciipenenenne MakcBesuia o CKOpOCTSIM JUIsl HeuieallbHbIX ra3oB? O0bsCHUTE,
oYyemy.

9. Yto Takoe koHUTrypaunoHHBIA HHTErpasn? OT KaKuX TEPMOIUHAMHUYECKUX

MIEPEeMEHHBIX OH 3aBUCHUT B 00111eM ciaydae?

10. Uemy paBeH KOH(UTYpaIIMOHHBIN UHTErpaj sl UIeaIbHOTO Ta3a?

11. ChopmynupyiiTe TEOpEMY O COOTBETCTBEHHBIX COCTOSIHUSAX. KakoBbI ycio-

BUS €€ MPUMEHUMOCTH?

12. Kakue npubIMmKeHns UCIOIB3YIOTCS MPY BBIBOJIE BUPHAILHOTO YPaBHEHUS

COCTOSIHUS ISl PA3PEKEHHBIX HEUJIEAIBHBIX I'a30B?

13. [IpuBenuTe ABa MpUMEpa MOTEHINUATIOB, OMKUCHIBAIOIINX MEKMOJIEKYIIIPHbIE

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

BETCTBEHHBIX COCTOSIHUAX?

14. Kak cBsi3aH BTOpOW BUPHAIBbHBIN KOY()(DUIIMEHT ¢ mapamMeTpaMu MexMoIIe-

KYJISIPHOTO B3aUMOJECUCTBUS?

15. MOXHO 11 METOJaMH CTaTUCTUYECKON TEPMOJIMHAMUKY BBIBECTH ypaBHEHUE

Ban-nep-Baansca?



Memoouueckue pekomenoauuu no peuienuo 3a0au.

IIpuctynas K paccMOTPEHHIO TPUMEPOB U CAMOCTOSTEIBHOMY pEHIEHHIO 3a7ady, HEo0X0AUMO
BHUMATEJIBHO IIPOYECTh KOHTEHT 110 COOTBETCTBYIOIIEMY BOIIPOCY TEMBbI. ba3oBble KOHIENIMY B JaHHOU
TEeMe — 3TO KOHIICTIIHS CYLIECTBOBAHUS CBSI3U MEXAY (PyHKIMEH pacipeiesieHnsl paBHOBECHOI CHCTEMBbI
U TEpPMOJMHAMUYECKUMHU CBOWCTBaMu . BakHeilline NOHATHUS: TEPMOJUHAMUYECKAST BEPOSITHOCTD,
¢dopmyna bonbliMaHa ,CTaTUCTHYECKAash CyMMa, CBSI3b CYMMBI 110 COCTOSIHHSIM € TEPMOJMHAMUYECKUMHU
GYHKIMSAMHU  ,MOJIEKYJISIpHAsT ,[IOCTYNATENbHAsl, BHYTPEHHSAS CyMMa II0 COCTOSIHHSAM, YpPaBHEHHS
COCTOSIHUSI MJICAJIbHOTO Ta3a , KOHCTaHTa PaBHOBECHSI , CyMMa II0 COCTOSIHUSIM pEaJIbHOro rasza. OTH
MIOHATHS CIEYET BBIYYHTh U Pa3o0paThCcsi B UX COOTHOMICHUsX. [Ipy pereHnn nenoib30Barh GopMyIibl 1
aAHAJTUTUYECKUE BBIPAKEHUS JIEKIIUHU 110 JAHHOM .

Tema «@opmajibHasi KHHETHKA»

1. KakoBa riaBHas 3a/1aqya KHHETUYECKOTO MCCIICIOBAHUS XUMHUYECKON peakiuu?
2. JlaiiTe onpeneneHus CAeAYIOMUX MOHATUI: HHTEPMEAHNAT, dJIEMEHTapHas pe-
aKIMsI, MEXaHU3M PEAKIIUH, IEPEXOJHOE COCTOSIHUE, CKOPOCTh PEaKIIUU, KHHETHYE-
CKO€ ypaBHEHHE, KHHETUYECKAs KPUBaI.

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) QpoOHbIE 3HAYEHUS: CKOPOCTh PEAKIIMH, MOPSAJIOK pEaKuu, MOJIEKYISIPHOCTh
peaxkiuu, KOHCTaHTa CKOPOCTH, CTEXHOMETpUUeckuil koadduunent?

5. Kakast u3 nepeqncieHHbIX BEJIMYUH MOXKET MPUHUMATh TOJILKO IeNIbIe 3HaUe-
HUS: a) TOPSAOK peakiuu; 6) CKOPOCTh PEaKIIH; B) MOJICKYISIPHOCTh PEaKIU?
6. Hanuiure BeIpakeHUs ISl 3aKOHA JEUCTBYIONIMX MAcC B CIIy4ae 3JIeMEH-
TapHBIX peaKkiuili IEPBOro, BTOPOTO U TPETHETO MOPSIKOB.

7. MOXKET JI1 CIIOXHAasl peaKlusi UMETh LIEJIbIA MOPST0K?

8. Uemy paBHa pa3MepHOCTb KOHCTAHTbl CKOPOCTH IS peakiuil IepBoro, BTO-
POTO U TPETHETO MOPSIJIKA, €CIIU KOHIEHTPALlKs BhIpakeHa B MOJIb - 1—17

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

10. Kakue cymecTBYIOT CIOCOObI U3MEPEHHUS KOHIICHTPAIMI pearupyomux Be-
mecTB?

11. YUto Takoe nceBaonopsaok peakuu? Uem oH OTau4aeTcs oT oOLIero mno-
psanka?

12. cionp3ys kuHeTHUYecKue KpuBbie Ha puc. 17.4 (u. 1, § 17), noctpoiite
rpaduky 3aBUCUMOCTEN CKOPOCTH PEAKIIUU M0 KaKIOMY BEIIECTBY OT BPEMEHH.
13. ChopmynupyiiTe mpUHIIUIT HE3aBUCUMOCTH XUMHUYECKUX peakuuid. Kakum
00pa3oM KOHKYPHPYIOIINE PEAKIIUU BIHUSIIOT Ha CKOPOCTh dJIEMEHTApHOM peakuuu?
14. Yem otnmuatorcs GOpMYIUPOBKY 3aKOHA ACWCTBYIOIIMX MacC JUTsl DJIEMEH-
TApHBIX U CIOXKHBIX peakiuuii?

15.Copmynupyiite mpsMyro U 00paTHYIO 3a/1a4l XUMHUYECKONH KUHETUKH.
[IpuBenuTe KOHKpETHBIE TPUMEPHI peakuuil 1-ro u 2-ro nopsaka.

16. Onpenenure nepuoA noiypacnaaa Juis peakuuu 0-ro nopsiaxa.

17. Tlouemy Ha puc. 18-1 (u. 1, § 18) kMHETHYECKHE KPUBBIE B KOHIIE pPEaKIUn
OTKJIOHSIFOTCS OT MPSMBIX?

18. Ha ogHOM rpaduke u300pa3ute 1B KHHETHYECKUE KPUBBIE M peakiuii 1-ro



MOPSIZIKA C Pa3HBIMU KOHCTAHTaMU CKOPOCTH U YKa)KUTE KPUBYIO, COOTBETCTBYIOIIYIO
O0JIbIIICH KOHCTAHTE.

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

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

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

21. 3a kakoe BpeMs 75% BeliecTBa BCTYIHT B PEAKIUIO a) IIEPBOTO, 0) BTOPOTO,

B) TPETHErO NopsaKa’?

22. MoxHo 11, aHanoruaHo popmysne (18.9) (u. 1, § 18), onpenenuts cpennee
BpeMsl )KM3HU JIJIs1 peakluy 2-ro nopsiaka?

23.Kakue KoOpAUHATHI HAJI0 UCTIOIB30BATh MPU PEIICHUH 0OPaTHOW 3aauu JIs
peakuuu 3-ro nopsiaka’?

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

U pelnTe KHHETUYECKOe YpaBHEeHUE, HalliuTe epruo MmoJjiypacnajia.

25. ns peakiuu 1-ro mopsika onpeneanTe 3aBUCMOCTh CpeTHEH CKOPOCTH peakIuu B uHTepBaie (t1,
t2) ot cpenneit koHmeHTpanun (¢l + ¢2)/2.

26. [IpuBenuTe mpuMepbl 0OpaTUMBIX PEAKINil MEPBOTO MOpPsAKa.

27. Kak cBsi3aHa KOHCTaHTa paBHOBECHUsI B 00paTUMOM peaklMy ¢ KOHCTAaHTaMHU
CKOPOCTH 3JIEMEHTapPHBIX CTAIUN?

28. N3o6pasute KHHETHYECKNE KpUBBIE Tt 0OpaTuMoii peakmuu ¢ K = 1.

29. Korga ckopocTh 00paTuMoi peakiiuu 00Jibie — BOJWM3M PaBHOBECHS WIIH
Bnanu ot Hero? [lonrBepauTe OTBET ¢ MoMoIIbio cooTHommeHus (21.11) (u. 1, § 21).
30. Kak u3MeHsieTcst BpeMs pestakcaiuu (T. €. BpeMs IPaKTUUECKOTrO YCTaHOBJIE-
HUS paBHOBECHsI) C pocTOM TeMriepatypsi? [louemy?

31. IlpuBenuTe npumepsl NapauIeIbHbIX peakiuil (He 00s13aTeNIbHO MEPBOTO MO-
psnKa).

32. Ilouemy B nmapajuieIbHBIX PeaKIUIX MEPBOro NOPsIKa KOHIIEHTPAIUH IIPO-
IYKTOB MPOMOPLUOHAIIBHBI IPYT APYTY?

33. OOBsicHUTE, TOYEMY B NapAJICIbHBIX PEAKIIUAX JIUMUTHPYIOIICH cTauen
SIBJISIETCS OBICTPAst peaKIusl.

34. MoXHO 11 JUIsl ciyd4asi IBYX MapajljieNIbHbIX PeaKIuili IepBOro mopsiaKa

HaWTH 00€ KOHCTAHThI CKOPOCTH 110 €AMHCTBEHHOW KMHETU4YeCcKoi kpuBoi? Ecnu na,
TO Kak 3TO CAeNaTh?

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

36. Ucnonb3yst KHHETUYECKHE YPABHEHUS, HO HE peliasi ux, JI0KaKUTE, 4YTO

B MIOCJIEJIOBATEIBHBIX PEAKIUAX TOUKa Mepernda Ha KWHETHUECKON KPUBOM MPOIYKTa
COBIA/Ia€T C TOYKOW MaKCUMyMa KOHIICHTpAIMH HHTEpMeIuaTa.

37. Ilpu KakuX yCIOBHUSX CKOPOCTh IEPBOM CTA/IMU B LIETIOYKE JBYX MOCIIEI0BA-
TEJNBHBIX PEAKIIUI MPAKTUYECKU PaBHA CKOPOCTH BTOPO cTaauu?

38. Haiinure BeIpakeHHE U1 MAaKCUMAIbHOW KOHIIEHTPAIlMU HHTepMEaraTa

B KuHeTn4yeckoi cxeme A — B — D. Ot 4yero 3aBUCHUT 3Ta BEJIMUMHA — TOJIBKO OT
OTHOIICHUSI KOHCTAaHT CKOPOCTH WJIM U OT UX a0COIOTHBIX 3HAUCHUI?

39. Haiinure npenensl BEINYUHBI VY



I=ynpu a) y — 0;6) y —; B) y — 1.

40. lokaxkuTe, 4yTO B OCIEA0BATEIbHBIX peakiusix A — B — D oTHoeHue
MaKCHMaJIbHOM KOHLEHTpallUl UHTEpMEANATa K KOHLIEHTPALlMKU peareHTa B 3TOT e
MOMEHT BpeMeHH paBHO k1/k2.

41. Yto Takoe BEKOBOE PAaBHOBECHE U YEM OHO OTJIMYAETCS OT IEPEXOAHOTO
paBHOBecus? BO3MOKHO 111 BEKOBOE PaBHOBECHE B LIEMOYKE, COJIEpKAIIEH Ooee
JBYX CTaguii?

42. O0bsacHUTE, KaK, U3MEPSIs T0JI0KEHUE U BETUUMHY MAaKCUMyMa Ha KUHETH-
YeCKOM KpUBOM MHTEpMEANATa, MOYKHO OIIPEACIIUTh KOHCTAHTBI CKOPOCTH OTIEIbHBIX
CTaauil B MOCJe0BaTENbHBIX peakusix A — B — D.

43. OnumuTte 0MH U3 Coco00B (J1t000#) perieHust 0OpaTHOM 3a1a4u IS
IIOCJIEA0BATENBHBIX PEAKIIHIA.

44. He pemiasi KHHETHUECKUX YPaBHEHHH, KAU€CTBEHHO OMUILINTE KHHETUUECKHE
KpUBBIE JIJIs1 TPEX MOCIeoBaTeNbHbIX peakuuili Al — A2 — A3 — P npu ycnosum,
YTO BCE€ KOHCTAHThI CKOPOCTH IPUMEPHO PaBHBI JPYT APYTY UIU UMEIOT OJIMH U TOT
e MOPSI0K BETUYHHBI.

Memoouueckue pekomenoayuu no peuieHulo 3a0au.
[Ipuctymasi ¥ pacCMOTPEHHIO TPUMEPOB U CAMOCTOSITEIIbBHOMY PEIICHUIO 3a1ad, HeoOX0auMo
BHUMATEIBHO MPOUYECTh KOHTEHT MO COOTBETCTBYIOIIIEMY BOIPOCY TeMbl. ba3oBbie KOHIIEMIIMN B TaHHON

TeME€ — J3TO KOHIICTIUS KUHETHYECKOTO 3aKOHA JCUCTBUS MacC , TOPSIOK peaKuu , | MPUHIINI
KBa3UCTAIIMOHAPHOCTH W KBa3UpaHoOBecUs . BaxHeilllmme TMOHATHS :3aKOH JEHUCTBUSL Macc
MOJIEKYJIIPHOCTh peaknuu, TpsMas W oOpaTHas 3ajada ,KOHCTaHTa CKOPOCTH , TIPUHITUI

KBa3HCTAIIMOHAPHOCTH W KBAa3WPAHOBECHS,. IJTH TOHATHUS CJEAYeT BBIYYUTh W pa3olOpaThCsi B HX
cooTHommeHusx. [lpu pemeHnn Mcnosib30BaTh (POPMYNIBI M aHAJMTHYECKUAE BBIPAKEHUS JICKIUH TI0
JTAHHOU TEME.

Tema «Teopusi XMuMHYECKOI KHHETHKH»

1.ChopmynupyiiTe OCHOBHBIE JIOMYIICHHUS TEOPUH aKTUBHBIX CTOJIKHOBEHHH.

2. IlepeuncnanTe OCHOBHbBIE THUIIBI CTOJIKHOBEHU. YeM OHU OTIMYAIOTCS IPYT OT
npyra?

3. Kakyro pa3zMepHOCTh UMEET a) CeUueHHe CTOJIKHOBEHHS; 0) ceueHue peakuuu?
4. O0bsicHUTE PU3MUECKUN CMBICT CTEPUUYECKOTO MHOXKHUTETIS, TalTe ero cra-
TUCTUYECKYIO U TEPMOJMHAMUYECKYIO HHTEPIIPETALIMIO B paMKaX TEOPUU aKTUBUPO-
BaHHOTO KOMILIEKCA.

5. B kakoM ciy4ae ceueHHe CTOJIKHOBEHHUS OOJIbIle — Ui )KECTKUX chep uiu

B Cllyyae MPUTSKEHUS MOJIEKY?

6. Kak cBsi3aHa ONbITHASI SHEPTUsl aKTUBAIIUM C ICTUHHOW B paMKaX TEOPUH
CTOJIKHOBEHUI?

7. N300pa3ute THMUYHYIO 3aBUCHMOCTh KOHCTAHTBI CKOPOCTH MOHOMOJIEKYJISIP-
HOM peaKkluu OT aBJICHHUSL.

8. Uto Takoe JaBieHHUE MEePexo/ia U KaK OHO CBSI3aHO C KOHCTaHTaMHU CKOPOCTHU
OT/AENbHBIX cTaauil B cxeme JIunnemana?
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9. U300pa3ute MOTEHIUATBHYIO KPUBYIO JIBYXaTOMHOUM MOJIEKYJIbI U YKaKUTE Ha



HEH BHEPIUIo U JUIMHY CBS3H.

10. Yo Takoe aKkTUBUPOBAHHBIN KOMILIIEKC?

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

12. ChopmynupyiiTe OCHOBHBIC IOMYIICHUS TEOPUN aKTUBHPOBAHHOTO KOMILICK-
ca. KakoBbl orpannuenus 3Toi Teopun?

13. B uem oTiiune akTUBUPOBAHHOTO KOMIUJIEKCA OT MOJIEKYJI peareHTOB U IPO-
TYKTOB?

14. Hanuinte OCHOBHOE ypaBHEHUE a) TEOPUU aKTUBHBIX CTOJIKHOBEHHUIA;

0) Teopuu aKTUBUPOBAHHOTO KOMILJIEKCA.

15. B kakux peakuusix TAK u TAC natot 65nu3Kkue BIpaKEHUS UIs1 KOHCTAHTBI
CKOpoCTH?

Memoouueckue pexomenoayuu no peuienuio 3a0au.

[Ipuctynas K paccMOTPEHHIO TIPUMEPOB U CAMOCTOSITEILHOMY pEIIeHHIO 3a7ad, HeoO0X0AuMO
BHUMATEJIBLHO MPOYECTh KOHTEHT M0 COOTBETCTBYIOIIEMY BONPOCY TeMbl. ba3oBble KOHIIENIINY B JaHHOU
TeM€ — O3TO KOHUEMIMsS SHEPruu aKTHBALlMM JJIs 3JEMEHTAPHOTO aKTa XHMUYECKOM peakiuu
Baxkneiinyie NOHATHA | NOBEPXHOCTh MOTEHIIMAIBHON 3HEPTUH, MYTh PEaKLUH, EPEXOITHOE COCTOSIHUE,
aKTUBHUPOBAHHBIA KOMIUIEKC, CTEpUYECKHi (akTop, TpaHcMUCCHOHHBIN kodpduumdnt , TAK, TAC,
¢dopmyna Tpayrua — Jlbtouca ,cxema Jlunaemana , MOHO- , OU- , TPUMOJIEKYJISIPHBIE PEAKIIUN B TEOPHH
TAK u TAC, doroxumMuveckue peaxiuu, KBAHTOBBIH BBIXOJ, 3aKOHBI (DOTOXUMHH .DTH TOHSATHUS
clieqyeT BBIYUYUTh M DPa3o0paThCsi B UX COOTHOIICHUsX. [Ipu pemieHuu ucnonb3oBath (GOpMyabl U
aHAJTUTHYECKUE BEIPAKECHUS JICKIIUH 110 TaHHOM TeMe.

Tema «Karanus»

1. B yem cocrouT oOmuii MexaHu3M JEHCTBUSI KaTaIM3aTOPOB?

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

3. Yto takoe TOF u TON? OObsicHUTE pa3Inyue MEX1y HUMHU.

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

5. Kakue xapakTepuCTHKH peaklnii U3MEHSIOTCS MO/ IeHCTBUEM KaTallu3aTo-
POB, a KaKHe OCTAIOTCSI HEU3MEHHBIMU ?

6. ChopmynupyiiTe NPUHIUIBI CTPYKTYPHOTO M SHEPTETHYECKOTO COOTBETCTBUSI.
7. IlepBas cTaaus pas3yioKeHHs 030Ha MO ICHCTBUEM KaTalu3aTopa — aro-
MapHOoro xyiopa — onucbkiBaercs ypapHenuem Cl + O3 — ClO + O2. Cuuras, 4to
MPOILIECC B IIEJIOM JBYXCTaUNHBIN, HAMIINTE YpaBHEHUE BTOPOU CTaIAMH.

8. DHeprusi akTUBalMU THAPOJIN3a caXxapo3bl B KUCIOTHOU Cpesie paBHA

107 k/Ix - monb—1, a B mpucyrctBuu hepmenTa caxapassl — 36 kJIx - Moab—1.
Bo ckonbko pa3 ckopocTh pepMEHTATUBHOM peakIiuy OO0JIbIe CKOPOCTH PEAKITUN
B KMCJIOTHOM cpefe npu 25°C?

9. YUemy paBHa ckopocTh peakuuu (23.3) (cMm. 4. 1, § 23) B kBa3MpaBHOBECHOM
npuoIMKEeHUN?

10. B yem pa3Huna Mex 1y cerupuaeckuM 1 00IUM KUCIOTHBIM KaTaanu3oM?
11. Yro takoe pynkums kuciaotHoctu ['ammera? Kak oHa cBsi3aHa ¢ BOJOPOA-
HBIM NIOKazarenemM?
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12. IIpencraBbre cooTHOMIeHUE (23.11) MeX 1y ONBITHON KOHCTAHTOM 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 onpeaenuts KOHCTaHTY Muxasmnuca?
14. KakoBa pazmepHOCTh KOHCTaHThl Muxasnuca? Kak oHa coryacyercs ¢ ornpe-
nenennem (23.18) (em. u. 1, § 23)?

15. O0BscHUTE HUBNICCKUI CMBICI ITapaMeTPOB YpaBHEHHSI Muxasmmuca—

MeHnTen.

16. 3anuimnTe ypaBHEHUsI KOHKYPEHTHOTO U HEKOHKYPEHTHOTO MHTMOMPOBAHUS

B KoopauHaTtax JlalinynBepa—bepka. [IpencraBpTe 3TH ypaBHEHUS B TpaduuecKoOM
BHJIE /ISl TPEX Pa3HbIX HAYaJIbHBIX KOHIIEHTpaluii uuruouropa (Bkiroyas [1]0 = 0).
OO0pbscHUTE, KaK HAUTH KOHCTAaHTY UHTMOMPOBAHUS.

17. 3anuimnTe ypaBHEHUSI KOHKYPEHTHOTO U HEKOHKYPEHTHOTO MHTMOMPOBAHUS

B koopauHaTax r0) — r0/[S]0. IIpencraBpTe 3T ypaBHEHUS B rpaduIeCKOM BUJIE IS
TpeX pa3HbIX HayaJlbHBIX KOHIIEHTpauuii naruoutopa (Bxmouas [0 = 0). O6sbsc-
HUTE, KaK MOKHO OIPENIeIUTh KOHCTAaHTY HHTHOMPOBAHUS.

18. [Touemy mpu HEKOHKYPEHTHOM MHTHOUPOBAHUU TIPEANOIATACTCS, YTO KOH-
cTaHThl qucconnanuu komruiekcoB EI u ESI onunakoBb1?

19. Yem sHepreTryeckas KpuBasi T€TE€pOTEHHOTO KaTtaim3a (puc. 23.5) oTinya-
€TCsl OT TAKOBOM 11 TOMOTeHHOTO KaTanu3a (puc. 23.1) (em. u. 1, § 23)?

20. YkaxuTe Ha puC. 23.5 BeTUYUHBI KOKYIIECHCS SHEPTUM aKTUBALIUK IreTe-
POTEHHOM peakIuy 1 SHTANBIINU afcopOLuu peareHTa. B uem pazHuiia Mexay
Ka)XyILEeNCs 1 UICTUHHOM SHEPIUel aKTUBALIMKU T€TEPOTr€HHON peaKkuu?

21. B yem cocTOUT pa3nuyure Mexay KHHETUYECKUMH YPAaBHEHUSMHU U1 TOMO-
TE€HHBIX PEaKIUi U PEaKIUi B aICOPOIIMOHHOM ciioe?

22. Yto 0011Iero u B UeM pazinyre MeXIy MeXaHu3MaMu (pepMEeHTaTUBHOIO

U TeTepOreHHOro Karaau3a’?

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
TeMe — 3TO KOHIEMNIUS YIpPaBICHUS dHEPrUeil aKTUBAIMU U CKOPOCTHIO XUMHUYECKOW peakluu 4yepes
Katajau3aTopbl . BakHellliue MNOHATHUS: ONPEAUJICHUS KaTaiu3a , TOMOTEHBIM KaTalu3,KHCIOTHO-
OCHOBHBIH KaTanu3, (QYyHKIUSA KUCIOTHOCTU ['aMmeTa , reTeporeHHbINH KaTaau3 , PeKUMbI T€TEPOTE€HHOTO
KaTrajiu3a , KHHETUKa TeTEePOreHHO- KaTaIMTHYECKHX PEeakUuH ,TeOpusi MYJIbTUIUIETOB bananauHa,
aKkTUBHBIX aHcambOnedt Kobo3eBa . DTH MOHATHUS ClIeyeT BBIYYUTh M Pa300paTbcs B UX COOTHOIICHMSIX.
[Ipu pemieHnn UCOIB30BaTh GOPMYIIBI U AHATUTUYECKHE BBIPKEHUS JIGKIIMH 110 TaHHON TeMe.

Tema «PaBHOBeCHbIC H HEPABHOBECHbIE SIBJICHHSI B PACTBOPAX 3JIEKTPOJIHUTOB)
1./laiiTe onpeneneHne NOHATUS <KIIEKTPOJIUT.
2. [louemy B pacTBOpax 3JE€KTPOJIUTOB, KaK IpaBUiIo, HaOM0aat0TCs 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-
TPALMOHHBIX IKajaxX. Kak Ha3bIBAIOTCS COOTBETCTBYIOMINE KOI(D(DUIIMECHTHI aKTHUB-
Hoctu? Kak OHM COOTHOCATCSI MEXy COO0M?

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 Cubl. KakOBBI TpaHUIIBI €70 PUMEHUMO -
ctu? Mimeet 11 0HO TeopeTnyeckoe obocHOBaHuE?

9. Tlepeuncnure UCXOTHBIC MMOTOKEHU Teopun Jledas—XoKKeIs.

10. HatiTe onpenenenust TOHATHI <KIIEHTPAIBHBINA HOH>> U <KHOHHAas aTMOochepa>>.
11. Yto takoe paguyc HoHHOHN atmMocdepbl? OT KakuX apameTpoB OH 3aBUCHUT?
12. 3anummuTe ypaBHEeHHE NIepBOro npulmmkenus reopun Jledas—Xrokkemns ams
pacdeTa cpeHero HOHHOTO Kod(hPHIMeHTa aKTUBHOCTH. Y K&KUTE KOHIIEHTPAIIUOH -
HYIO TPaHUILy €r0 IPUMEHUMOCTH.

13. Ot xakux napamMeTpoB 3aBUCUT KOIPPUIIMEHT A B ypaBHEHUHU NIEPBOTO
npuOmkenus Teopuu Jledas—Xrokkens?

14. 3anummuTe ypaBHEeHHE BTOporo npudmmkenus reopun Jledas—Xrokkens. [lo-
scHUTE GU3UYECKUIN CMBICH IapameTpa a.

15. Kak pacmmpstoTcsi KOHIIEHTPAIMOHHBIE TPAHUIBI TPUMEHUMOCTH TEOPUH
JleGas—X1oKKels B paMKax ypaBHEHHs TPETHETO NPUOIMKEHUS 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 3aBUCUMOCTH HAOIIOAACTCS MAKCUMyM ?

18. JlaitTe onpeaeneHus NOHATUN <KMOJISIpHAs AJIEKTPOIPOBOIHOCTE>> U <K3KBU-
BAJICHTHAs 3JIEKTPONPOBOJHOCTH>>. KakoBbI pa3MepHOCTH 3TUX BenuuuH? Kak oHn
CBSI3aHBI C YACJIBbHOU 3JIEKTPOIPOBOJHOCTHIO?

19. Kak sKkBHBaJIeHTHAs 3JIEKTPONPOBOJHOCTh 3aBUCUT OT KOHIIEHTpALlUH (pa3Be-
nenwusi)? UTo Takoe mpeienbHas SKBUBAICHTHAS 3JIEKTPOIPOBOIHOCTD?

20. Kak cBs1i3anbl Mex 1y cO00 SKBUBaJIEHTHAs! 3JIEKTPOIIPOBOTHOCTD U Mpe-
JieTIbHAast SKBUBAJICHTHAS 3JIEKTPONPOBOJAHOCTD B Pa30aBIEHHBIX PaCTBOPAX CIa0BIX
IIEKTPOJIUTOB?

21. Chopmynupyiite 3akoH Konbpayiia (3aKoH KBaApaTHOTO KOpHs). Jlist Kakux
3JIEKTPOJIMTOB U B KaKOil 00JacTH KOHLEHTpaLii oH BenosiHsAeTcs? meer u o
TeopeTHueckoe 000CHOBaHUE?

22. Kakyro BeJIMUMHY Ha3bIBAIOT MOJABM)KHOCTBIO HOHA? KakoBa ee pa3MepHOCTh?
23. Copmynupyiite 3akon Konbpayiia o He3aBUCUMON MUTparii HoHOB. Kakos
ero Gpu3nuecKuii cMpica?

24. JlaiiTe onpeaeneHue NOHATUS <KUUCII0 NepeHoca>> noHa. Kakosa ero pazmep-



HOCTh? Kak OHO CBSI3aHO € IIOJIBUKHOCTHIO HOHOB B pacTBOpe?

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

B BOJHBIX pacTBopax?

26. Yto Takoe K CTOKCOB paanyc>> noHa? Kak oH COOTHOCUTCS ¢ KpUCTaJUIOrpa-
¢budeckum pagmycom?

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

28. Chopmymupyiite mpaBmio Banbaena—IIucapKeBCKOTO U YKaKHUTE YCIIOBUS
€ro MPUMEHUMOCTH.

29. Jlaiite onpeaeneHust HOHATUN <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 TMPUMEPOB U CAMOCTOSTCILHOMY pEIICHHIO 3a7ad, HEoO0XOJUMO
BHHMATEJIHLHO TPOYECTh KOHTEHT IO COOTBETCTBYIOIIEMY BOIIPOCY TeMBI. ba3oBbIe KOHIICIINY B JTaHHOU
TeMe — 3TO KOHIICTIIUS WOH —IUIIOJIbHOTO M MOH — MOHHOTO B3aMMOJICHCTBUS W  KOJWYECCTBEHHOTO
OTMCAHUS CBOWCTBA JTHX CHCTEM KaK B COCTOSHHU paBHOBECHSI ,TaK W TIPH TPOXOXKJICHUU
AIIEKTPUYECKOTO0 TOKA M MPOTEKAaHWU OKHUCIUTENIbHO — BOCCTAHOBHUTEIBHBIX M APYTUX MPOLIECCOB B UX
oObeme. BakHelne MOHATHS: 3JEKTPOJMT, JEKTPOIUTHUECKAs IUCCOLMAIUS, COJIbBAaTallls, MOH —
WOHHOE B3aWMOJCHCTBHE ,MOHHas arMmocdepa ,K0d3QOUIMAIT aKUBHOCTH ,IIEPBOE , BTOPOE, TPEThE
npuomkenne Teopun [edas — Xrokkenst , muddy3us u MUTpaIus HOHOB , SJIEKTPOTIPOBOTHOCTD , YHCIIA
nepeHoca, 3akoH Kombpaymia , 3mekTpodopeTHdeckuii U penakcanuoHHbId 3exTsr , dpdext Buna ,
Jlebass —@anpkeHrareHa, aHaMmajabHas OAJIEKTPONPOBOJHOCTb. OTH TOHATUSA CJEAYEeT BBIYUYUTH W
pa3zoOpaThCsi B MX COOTHOIICHMSIX. [Ipu pemieHHMH MCHONb30BaTh (O M AHATUTHUECKUE BBIPAKEHUS B
JIEKIUH 110 TAaHHOU TeMe.

Tema «TepmoanHaMuKa 3J1eKTPOXUMHUYECKHUX 1eTIei»

1. ChopmynupyiiTe npaBuiia CXeMaTHYECKON 3aIIUCH HJIEKTPOIOB U LIETeil.

2. Kakas nens Ha3pIBaeTCs MPaBWIBHO pa3oMKHyTOoW? IIpuBennTe npumep Takon
LIEMH, 3aIUIINATE €€ CXEMY.

3. JlaiiTe onpeneneHus MOHATHH <KIIEMb ¢ IEPEHOCOM>> U KIIeTb 0e3 rmepeHoca> .
IIpuBeauTe mpuMepsl TAKUX LETIEH.

4. Yro takoe nudPy3noHHbIN noTeHMan? B yem npuunHa €ro BOSHUKHOBEHUS?
Kak ero ycrpanstor?

5. Haiite onpenenenue nonsatusa <K3/C nenu>>. Kak ee n3mepsror? Kak cBs3zana
OJIC uenu c sHeprueit ['m60ca nmporekaroliei B Heil peakuun?

6. ChopmynupyiiTe ycinoBus 3JIEKTPOXUMHUUECKOTO PABHOBECHSI HA TPAHULIE
IEKTPOA—PACTBOP.

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

8. 3anumute ypaBHeHue HepHera aiis 3 IeKTpoiHOTO noTeHnuana. Yto takoe
CTaHJAPTHBIN JIEKTPOAHbINA noTeHnuan? Kak ero usmepsror? MosxHO J1u €ro pac-



CUHUTAThH?

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

12. Kakue 35eKTpoibl MOKHO MCIIOJIb30BaTh s onpeneneHus: pH pacrsopa?
[IpuBeauTe mpuMep TaKoro 31EKTPOJa, 3aUIINTE IEKTPOJHYIO PEAKIIUIO U ypaB-
HEHUE, CBsI3bIBalollee MOTEHIMAN 31eKkTpoaa ¢ pH pacTBopa.

13. Yto Takoe CTEKIISTHHBIN AJIEKTPO? 3aluIlnTe ypaBHEHHE, CBA3BIBAIOIICE
noTeHuuan snekrpoaa ¢ pH pactBopa. [louemy cTekISIHHBIN 371€KTPO] HEOOX0AUMO
KamuOpoBaTh?

14. Kak cBsi3aHa KOHCTaHTa paBHOBECHUS IOTEHIIUAIONPEIEIISIONIENH PEAKIIIH CO
CTaHJapTHHIM 3HadeHuem DJ[C?

15. Kak onpenenuts ArG, ArS n ArH xumunyeckoil peakiiuu ¢ moMoIibko
mmeperus JJ]C? 3anumuTe COOTBETCTBYIOMKE (POPMYIIBI IJIs pacyeTa.

Memoouueckue pexomeHnoayuu no pewienulo 3a0au.

[Ipuctymass k pacCMOTPEHHIO TPHUMEPOB U CAMOCTOSITEIIbBHOMY PEIICHUIO 3a1ad, HeoOX0auMo
BHUMATEJBHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BOMPOCY TEMBI. ba3oBbie KOHIENIMM B JAHHOU
TeME€ — 3TO KOHIIENIUS MPOCTPAHCTBEHHOTO Pa3/ICIICHUs 3apsia Ha TPAHUILIE DJICKTPOJ — AJIEKTPOIUT U
BO3HUKHOBEHMS JIEKTPOAHOTO MOTEHIMANa . BaxkHelme NOHATHS: 3JIEKTPOXUMUYECKUN MOTEHIHMAN |,
BHYTPEHHUH , BHEIIHUN , MOBEPXHOCTHBIM , rajJbBaHW MOTEHIMAIbl , SJEKTPOXMMHUYECKasl LEIb ,
3NeKTpoxuMuueckoe paBHoBecue , IJIC menu, OKHCIMTEIBHO — BOCCTAHOBUTEIBHBIC MOJYPEAKIIHH,
AJICKTPOAHBIA TMOTEHUHMAJ ,THNbI 3JIEKTPOAOB M JJIeKTpoXumMuuyeckux unemei ,Merox IAC s
onpeaeJeHUsi TSPMOJMHAMUYCCKUX MApaMEeTPOB. DTH TOHATHUS CIICYEeT BBIYUYUTh U pa3o0OpaThCs B HUX
cooTHomeHusX. [Ipu pemennn ucmonb30Barh GOPMYJbl U AHAIUTHYECKUE BBIPAKEHUS B JICKIUAX TIO0
JTAaHHOU TEME.

Tema «CTpoeHue 3apsiKeHHbIX TPAHUIL PAa3/1eJia»
1. TloctpoiiTe 3NMeKTPOKANIIAPHYIO KPUBYIO PTYTHOTO 3nekTpoaa 1H. pactBope NaxSO4
2. TlocTpoiiTe MeKTpOKAMMWISIPHYIO KPUBYIO PTYTHOTO 3eKkTpoaa 1H. B pactBopax NaF, NaCl,
NaBr, Nal

3. OnumwuTe 0CHOBHOM HEJI0CTaTOK Mojenu [ 'enbMroibiia

4. Kakoe 00cTOSTENBCTBO CIOCOOCTBOBAIO CO3/IaHUI0 Mojienel TudGy3HOHHONH 00XBAaTKU ABOMHOTO
cios?

5. 3HaueHue €eMKOCTH JBOMHOTIO cios 0 Mojenu ['yn n YenmMaHa nojay4eH peleHueM COBMECTHO
KAaKMX YpaBHEHUI?

6. OnumuTe ABa OCHOBHBIX SBJIEHUM CBA3aHHBIX ¢ 00pa30BaHMEM I'paHUIIbI pasjena ¢as
o
7. BennunHa NOBEPXHOCTHOIO HATSKEHUS pTyTH B BogHOM pactBope KBr mpu 18 C umeer

2
cienyrouue 3HaueHus (Mx-m ):



-0,B 0,55 0,60 0,65
5]
¢, (MOTb-11 ) o
0,03 427.0 427.,4 427.6
0,10 426,0 426,4 427,2
0,30 425,0 425.,6 426,0

Ncnonb3ys ypaBuenust [ m06ca u JIunmnMana, BEIYUCIUTD aJICOPOIHIO KATHOHOB K+ ¥ aHHOHOB Br
Ha prytu B 0,1 H pactBope KBr npu ¢ = - 0,60 B. 3Hauenus noteHuumana ¢ 1aHbl IPOTUB
HOPMaJIbHOTO KaJIOMEJIBHOTO 3JIEKTPOJIa.

8. Hcnomnp3yst METOJ UNCIEHHOTO UHTETPUPOBAHUS (HAllpUMeEp, METO] TPAeLHii), BEIUUCIUTD
3apsij, cooTBeTcTBYIOMMM noTeHuany — 0,90 B, ecnu quddepennmanbHas EMKOCTb JBOMHOTO

o
anekTpudeckoro cios Ha prytd B 0,01 v pactBope NaF mipu 25 C umeer cienyroniye 3Ha4eHus:

-9, B 0,48 0,50 0,60 0,70 0,80 0,90

-2 2
C. (@ )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 METOJl YUCICHHOTO UHTETPUPOBAHUS (HallpUMeEp, METO] Tpaneuii), BBIYUCIUTD 3apsij
COOTBETCTBYIOIINHI noTeHuuany — 1,3 B, ecnu quddepennnanbaas EMKOCTb JBOMHOTO

)
anektpuueckoro cios Ha ptytd B 0,01 H pactBope NaF nipu 25 C umeer crneayronime 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. Ucronp3yss METOJl YMCICHHOTO MHTETPUPOBAHUS (HAIIPUMEpP, METOJ Tpameruii), BEIYUCIUTD
3apsia, COOTBeTcTByromui mnoteHuuany — 1,80 B, ecniu nuddepennmansuas EMKOCTh JBOHHOIO

)
anekTpudeckoro ciosg Ha prytd B 0,01 H pactBope NaF nipu 25 C umeer cienyromue 3Ha4yeHus:
[ToTeHuman HyneBoOro 3apsaa pTyTd B 3TOM pacTBope paBeH — 0,48 B (10 OTHOIIEHHIO K HOPMATEHOMY
KaJIOMEIIbHOMY DJIEKTPOJLY).

Memoouueckue pekomenoayuu no peuieHuio 3a0au.
[Ipuctynass K pacCMOTPEHUIO TMPUMEPOB U CaMOCTOSITEIbHOMY PpEIICHHIO 3ajad, Heo0X0AnMO
BHUMATENBHO MPOYECTh KOHTEHT 10 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. ba3oBble KOHIIENIIMU B TaHHOMH
TeMe — 3TO KOHIEMIHS NPOCTPAHCTBEHHOTO pa3/eieHus 3apsjia Ha TPaHULE JIEKTPOJ — AIIEKTPOJIUT U
BO3HUKHOBEHHUS 3JIEKTPOJHOIO MOTEHUMaNa . BaxkHelIe MOHATUSA: JIEKTPOXUMHUYECKUI NOTeHIMAN |,
BHYTPEHHUH , BHEIIHUI , MOBEPXHOCTHBIM , rajbBaHW MOTEHIHAIBI , HIEKTPOXUMHUYECKass LENb ,
ANIeKTpOXUMuYeckoe paBHoBecue , OJIC menu, OKHMCIMTENBHO — BOCCTAHOBHMTENbHBIE IMOJIyPEAKIIMH,
ANIEKTPOJHBI MNOTEHIMAN ,THUIBl DJEKTPOJOB M 3NEKTpoXUMHYeckux uenei ,meron DJC  mid
oTpesieNieHus] TePMOAMHAMUYECKUX MapaMeTpoB. DTU MOHATHS CIEAYeT BBIYYMTh M pa3oOpaThCsl B HUX



COOTHOIICHUAX. HpI/I PCHICHNU HCIIOJIb30BATh (I)OpMyJIBI U aHAJIMTUYCCKUC BLIPAXKCHHUA B JICKIUAX II0

JTAaHHOU TeME.

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

1.

4
Beraucnuts ko3 dunments muddysuu nona Tl , ecniu npeaensHble cpenHue TOKU 1uddy3un 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 Aud@y3roHHas IUIOTHOCTh TOKa MO paspspkarommmcs moHam npu 25 C B

2 2
HEpa3MeIIMBAEMOM PAaCcTBOpE paBHA 5 A'M , a Ipu nepeMentnBanuu paBHa 20 A-m .

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

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

Boruncnuthe 1udPy3uoHHYI0 MIOTHOCTH TOKA U KOHIIEHTPAIUIO CdCl2 B pacTBOpe Ipu
AIIEKTPOOCAKIACHUH KaIMUS, €CIIH TIPU TUIOTHOCTH TOKa

i=211 A-M_2 TepeHanpsKeHNne Ha KaToJe paBHSJIOCH MPU 25°C: AE =- 15 MB. Koaddumuent
muhdy3um Cd2+ paBeH Mpu TOH Temmeparype 7,2° 10_10 Mz-c_l, a ToymuHa AU y3HOTO CIIos

5
paBHa 4,510 M.

2+
Omnpenenutsk kodpdurment qupdysun nona Pb B
3
1,15'10 - MonsspHOM pacTBOpe PbClz, €CJIM TpeJIebHBIN cpeHui TOK Tud Y3Uun B TAKOM
pacTtBope paBeH 6,2 MKA, a XapaKTepUCTUKH KallMJUIApa UMEIOT CJICAYIOINe 3HaueHus: m = 1,2

-1
mMr-c urt=4c.

N
Brruncante Tok 0OMeHa iO Y TOK, MPOXO NI Ha KaTOEe, IS PEaKIuy pa3psaa HOHA H3O Ha

3 2
PTYTHOM 3J€KTpojie momaapio B 3-10 M , eciiu nepeHanpsixeHue Ha karoae pasHo 0,60 B, a

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

BberuvcnuTe CKOpOCTH paspsiia HOHA TUAPOKCOHMS Ha LUMHKOBOM dnektpoie u3 0,01 -
()
HopMmaiibHOTO pactBopa HCI npu nmotenuunanax snekrpoja: £ T 1,0Bu E2 =F , ecimnpu 25 C
p

KO3 (UIIMEHTH YpaBHEHUS
Tadens pasubl: @ = 1,24 B u b = 0,120 B. Cpennuii k03(h(HuiueHT akTHBHOCTH
0,01 1 pactBopa HCl pasen 0,905.

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

o
npu 25 C, ecnu nepeHanpsbkeHre Ha aHoze paBHo - 0,1 B, a mioTHocTh TOka 0OMeHa Ha HUKeEle B
3TOM PacTBOPE



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 BBIAETICHUH BOJIOPOA HA PTYTHOM 3JIEKTPO/IE 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, cpennunii korpduuneHT aktuBHOCTH pactBopa paseH 0,904. Onpenenutsb
KoaduureHTs a U b B ypaBHeHun Tadens u Tok oOMeHa.

N
9. Omnpenenuts 3¢ dexTuBHOE 3HaUeHUE Kodddunnenta updy3un nona Cs coriacHo

AKCIEPUMEHTAJIbHBIM JaHHBIM, TIOJYYEHHBIM Ha PTYTHOM KalleJIbHOM KaToJie, €CJIU CKOPOCTb
-1
BBITEKaHUs PTYTH m = 1,2 Mr-c , BpeMs KHU3HU KaIuli T = 4 ¢, 3HaU€HUE CPEHEr0 MPeeIbHOTO
+ 6 -3 -1
Toka paspsna nona Cs dI =5,93'10 A, konmneHTpanus nona pasua 1,5-10 (monb-a ).
10. Onpenenutsb yncieHHble K03 HULIKUEHTH B ypaBHeHUU MnbkoBHYa 1711 MTHOBEHHOTO (Id) u

cpennero (dl) mpenenbHBIX TOKOB AU y3Un Ha KaelIbHOM PTYTHOM 3JIEKTpo e (Ciaydait

HecTanuroHapHoi nuddy3uu k cepe, Koraa MIOTHOCTh TOKA TUPPY3UH 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 HAaBCTpeuy MOTOKY AU(PQPY3UH, BETUUYMHA TOKa
Bo3pactaer B 1,525 pa3a.

Memoouueckue pekomenoayuu no peuieHuro 3a0au.

[Ipuctynas K paccMOTPEHHIO TPUMEPOB U CAMOCTOSITEILHOMY pEHICHHIO 3a7ad, HeoO0XOAuMO
BHUMATEIBHO MTPOYECTh KOHTEHT M0 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. ba30Bble KOHUENIMU B JAHHOU
TeM€ — 3TO KOHUENUHUs IPOCTPAHCTBEHHOIO Pa3JelICHUs 3apsja Ha IPaHULE JIEKTPOJ — JJIEKTPOJIUT U
BO3HUKHOBEHHUSI 3JIEKTPOJHOIO MOTEHIMANA . BakHelye MoHATUA: IEKTPOXUMUYECKUM MOTEHIUAN ,
BHYTPEHHUI , BHEIIHWI , NMOBEPXHOCTHBIM , TaJlbBaHW MOTEHUHMAIBI , AJIEKTPOXUMHUYECKas LEb ,
NeKTpoXuMuUyeckoe paBHoBecue , OJIC menu, OKHMCIUTEIBHO — BOCCTAHOBUTENIBHBIEC IOJIYpPEaKIIHH,
3JNIEKTPOJIHBIA MOTEHLMANT ,TUMBl JJIEKTPOJOB U 3JIEKTpoXuMuueckux ueneud ,meron IAC  mns
ompeeNieHus] TePMOJAUHAMUYECKUX MapaMeTpoB. DTU MOHATUS CIEIyeT BBIYYUTh U Pa300paThCs B UX
cooTHomeHusX. [Ipy pemeHun Ucmoyib30BaTh (POPMYINIBI M AHAJTUTUYECKUE BBIPAKEHUS B JICKIHAX IO
JTAaHHOU TEME.

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

«omauuroy ( 206annoB) - oOydaromuiics mokasain riyOOKHe 3HaHUS MaTepuala Mo MOCTaBJICHHBIM
BOITPOCaM, TPaMOTHO, JIOTHYHO €r0 M3JIaraer, CTPYKTYPUPOBAI U Je-TaJu3upoBai UH(opmaimio, u3oeras
IPOCTOTO MOBTOPEHHsI MH(OpPMAIMK M3 TEKCTa, WHPOpMAIHs MpEeA-CTaBlIeHa B IepepadOTaHHOM BUJIE.
CB00OTHO HCTIOB3YET HEOOXO0MMbIE (POPMYJIBI TIPU PEILICHUH 3a/1a4;

«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 OGamna) - oOyuarommiics ¥MeeT 3HaHHS OCHOBHOTO MarepHala Mo



MOCTaBJICHHBIM BOIIPOCAM, HO HE YCBOWJI €r0 JETaleH, JOMYCKaeT OTACIbHbIE HETOYHOCTH MPHU PEIICHUU
3ajay;

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

5.2. Ouenounvie mamepuanvt 011 pyoesHCHO20 KOHMPOIA. Pybedsicrviii KOHMpPOs
OCYIIECTBIIACTCS MO 0Oo0Jiee WM MEHEEe CaMOCTOSTEIbHBIM pa3lienaM — y4eOHBIM MOMYJSIM Kypca H
MPOBOJIUTCS TI0 OKOHYAHWUHU M3YYCHHS MaTepuajia MOIYJs B 3apaHee YCTaHOBIIEHHOE BpeMs. PyOekHbIi
KOHTPOJIb TIPOBOAMTCS C IIEJIHI0 OTIPE/IeNICHHs KaueCTBa YCBOCHHSI MaTepraia ydeOHOTO MOIYJIS B IIEJIOM.
B Teuenune cemecTpa IpOBOIUTCS MPU MAKUX KOHMPONbHBIX MEPONPUAMUA RO 2PAPUKY .

B kauectBe dopm pyOeKHOT0 KOHTPOJSI MOKHO HCIIOJIh30BaTh TECTUPOBAHUE (MMHMCHbMEHHOE WIIU
KOMIBIOTEPHOE), TIPOBEJICHNE KOJUIOKBHYMa WM KOHTPOJIBHBIX paboT. BrImonHsieMble pabOThl JOIHKHBI
XpaHUTbCA Ha Kadeape TeYeHWH y4eOHOro roja M o TpeOOBAHMIO MPENOCTABIATHCA B YIpaBieHUE
KOHTpOJIsI KadecTBa. Ha pyOexHbIE KOHTpPOJIbHBIE MEPONPHUATHS PEKOMEHIYeTCsS BBIHOCHTH BECh
MIPOTPaMMHBIN MaTepua (BCe pa3IeNbl) N0 TUCIUIIINHE.

5.2.1. OueHOYHbIE MATEPHAIBI JJI KOHTPOJILHOH PA00THI:
( 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. [lapuuanbHble MOJIbHBIE CBOMCTBA. OCOOEHHOCTH MapIUATbHBIX MOJIBHBIX CBOMCTB.

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

3agHue 2.

1. OGoOuieHHas popma EPBOTO U BTOPOTO 3aKOHOB TEPMOTMHAMUKU. XapaKTEPHUCTUUYCCKUE
¢byukun. Ypasuenue ['n66ca-/lrorema.

2. TepmoauHaMUYeCcKHe MOTEHIIMAIBI KAaK KPUTEPUU HAIIPABJICHHOCTH MPOIECCa.

98]

PactBopsl. eanbHble, npeienbHO pa3daBiieHHbIE pacTBOPHI. 3akoH Payns u I'enpu.
4. PaccumraiiTe ©3MEHEHNE BHYTPEHHEH 3Hepruu requs (0AHOATOMHBIHN HeaabHbIN ra3) npu
n300apHoOM paciupenud ot 5 1o 10 1 npu naBnenuun 196 xlla.

3aganue 3.
1. Uzmenenue sHeprun ['n66ca u ['enbMromnpiia mpyu N3MEHEHUU TEMIIEPaTyPHI.
2. IlepBslil 3aKOH TEPMOIUHAMUKHI
3. XUMHYECKUH MTOTEHIHA. XUMHUYECKHH MTOTEHIMAJ HACAIBbHBIX Ia30BLIX CMECeH.



OpauH MOJIb BOJSHBIX IAPOB 00PAaTUMO U N30TEPMUYECKH CKOHJIEHCUPOBAJIM B )KUIAKOCTH 11pu 100
°C. Paccuuraiite paboTy, TEMI0Ty, "3MEHEHUEBHYTPEHHEH SHEPTUH U SHTAJIBIINU 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 SHTPONINY Ta3a U OKPYKAIOIIEH Cpelibl, €CIIM N MOJIb HJICATHHOTO Ta3a
paciupsIoTcs u30TepMudeck ot oosema V1 1o od6bema V2: a) o6patumo; 6) NpoTUB BHELIHETO
TaBJICHUS P.

3ananue 5.

1.

2.
3.
4

WHTerpanbHble CBOKWCTBA paCTBOPOB.

XapaKkTepUCTUYHOCTh TEPMOIMHAMUYECKUX TOTEHIINAIOB

VYpaBHEHHE COCTOSIHUSA UACATHLHOTO U PEaIbHOTO ra3oB

BHyTpeHHss sHEprusi HEKOTOPOH CUCTEMBI U3BECTHA KaK (DyHKIIUS SHTponuu u o0bema, U(S,V ).
Haiimure TemriepaTypy U TEILIOEMKOCTb 9TOM CHCTEMBI.

3aganue 6.

1.

2.
3.
4

TemmoeMKoCcTh. 3aBUCIMOCTh TETUNIOEMKOCTH OT TEMIICPATyPhI, JTaBJICHHUS U 00beMa
XUMHYECKUH TIOTEHITUAT UACATBHBIX M PEeaTbHBIX KOHJICHCHPOBAHHBIX PACTBOPOB
Paznuunbie BUsbI paboT

Hcnouib3yst OCHOBHOE YpaBHEHHE TEPMOUHAMHKH, HAWTUTE 3aBUCUMOCTD SHTAJIBITUU OT

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

3aganue 7.

1.

2.
3.
4

Pacuér sHTpOonuu npu HarpeBaHuM ¥ oxyaxaeHuu. [Ipu noctosHHOM AaBieHuH (0ObeMe).
YcinoBue TepMOAMHAMUYECKON YCTOWYMBOCTH PacTBOpa

CriocoObI pacueTa napiudaibHbIX MOJIBHBIX BEJIMYUH

[TokaxxuTe, KaKk ¢ IOMOIIBIO0 HAOOpa 3HaAYCHHI KO3(D(HUITMECHTOB aKTHBHOCTH TIEPBOTO KOMIIOHEHTA
(A) paccunTaTh K03 (PHUIIMEHTHI AKTHBHOCTH 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. CneactBun u3 3akoHa ['ecca

HOKE[)KI/ITC, 4YTO €CJIN 3aKOH Paynﬂ CIIpaBCJIUB I OJHOI'O KOMIIOHCHTA paCcTBOpPa BO BCeM

obiactu COCTaBOB, TO OH TAKXXC BBIINIOJIHACTCA U I BTOPOI'0 KOMIIOHCHTA.

3aganue 9.

1.

Tennora. Kanopuueckue ko3ppuuneHTs!



2. JIByxnmapaMMeETpHYECKHE U KyOUUYECKUE ypaBHEHUS coCTOssHUA. Kputnueckas Touka.

(98]

W3MeHeHne SHTPONMH ITPU XUMUYECKUX PEAKIIMIX

4. Koncranta I'enpu qiis CO2 B Boze npu 25°C pasHa 1,25 - 106 Topp. Paccuuraiite
pacTBOpuUMOCTH (B eaAnHULIAaX MossuibHOCTH) CO2 B Boze nipu 25°C, eciu napuuanbHOE 1aBIEHUE
CO2 nan Bogoii pasuo 0,1 aTm.

Kpumepuu ghopmuposanus ouenok no KOHmpoILHLIM MouUKam (KOHMPOIbHBIE PAOOMbl; KOIOKEUYM)

(7 GamnoB) - craBuUTCS 3a PabOTy, BBINIOJHEHHYIO TOJHOCTBIO 0€3 OMMOOK W HEIOYETOB;
OOydaroImuiicss JIEMOHCTPHPYET 3HAHUE TEOPETHYECKOTO M MPAKTHYECKOTO MaTepHaia 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 M TPAKTUUECKOTO MaTepHaja M0 TeMe MPAKTUYECKOW paboTHI,
JIOTTYCKasi He3HAYUTENIbHBIE HETOYHOCTH TIPH PEIIeHNH 3a7a4, pemeHo 70% 3anady;

(4 6anna) — craBUTCs 3a padoOTy, eciii OakagaBp MPABWIBLHO BHITIONHIII HE MeHee 2/3 Bceil padoThl
WM JIOMyCTHS He OoJyiee oHOM rpyOoi OMMOKM M JBYX HEIOYETOB, HE OoJjiee OMHOU TpyOol W OIHOM
Herpy0oil ommOku, He OoJjiee TpexX HerpyObIX OMMOOK, OJHOM HerpyOoil. OOydaromuiics 3aTpyaHsSETCs C
MIPaBUIIBHOM OLIEHKOM MpeIOKEHHOM 3a1auul, JaeT HEMOIHbIN OTBET, peleHo 55% 3amau

(menee 3 GayioB) — cTaBUTCS 3a pabOTy, €CIIM YHCIIO OMIMOOK W HEOYETOB MPEBBICHIIO HOPMY IS
OIICHKM 3 WM TPABWIHHO BBITIOJHEHO MeHee 2/3 Bceil paboThl. OOydaromuiicss JaeT HEBEPHYIO OIICHKY
cuTyaruu, pemeno menee 50 % 3amau.

5.2.2.0neHo4Hble MaTepuajbl: THNOBbIE TECTOBbIE 3aJaHUSA MO JUCHUIIINHE

duznueckast 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 3A0AHUIL
npeocmasnen 8 IOUC —http://open.kbsu.ru/moodle/course/view.php?id=3866)

Tecm — cucreMa CTaHAAPTU3UPOBAHHBIX 3aJlaHUH, MO3BOJISIONIAS aBTOMATU3HPOBATh MPOLEAYPY
M3MEpEeHusl yPOBHs 3HAHUM U yMEHUH CTYICHTA.
Bbi0epuTe npaBWJIbHbII OTBET:
Tect 1. Mepoii nepexoia SHEPrUH 3a CUET XAOTHUECKOTO CTOJIKHOBEHHS MOJIEKYJI SIBISETCS:
TEIUIoTa
pabota
BHYTPEHHSISI DHEPT s
MOTEHIIUAaIbHAs SHEPrus
Tect 2. Mepoii nepexoia SHEPTUH HPU NTEPEMELIEHUHN MacC, OIHATUE TEN B TOJI€ TATOTEHUS, IEPEX0]T
AIIEKTPUYECTBA OT OOJBIIEr0 K MEHBIIEMY MMOTEHIATY, pacCIIUPEHHE ra3a IBISETCS
pabota
TEIJIoTa
KHUHETUYECKasi SHEPTUst
BHYTPEHHSISI SHEPT UL
Tect 3. : Marematuueckast opMyIHpOBKa MEPBOTO HaYalla TEPMOAMHAMHUKHI

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 HAYaJIbHOTO U KOHEYHOTO COCTOSIHUN CHCTEMBI
JlJ1s N30XOpHOTO U M300apHOTO MPOLIECCOB TEIJIOTA MPOLecca 3aBUCUT OT IMYTH Mpolecca

JIJ1 N30XOpHOTO U M300apHOT0 MPOLIECCOB TEIIOTA MpoIiecca He ABISeTCs PyHKIUEH COCTOSHUS
Tect 5. TennoBoii A3ppeKT XUMHUYECKON peaklnu IpU MOCTOSIHHOM JaBjieHuu Qp paBeH
MIPUPAIICHUIO YSHTATBITHH

MIPUPAIICHUIO BHYTPEHHEH SHEPT U

MIPUPAIICHUIO YHTPOTTUN

CyMMe€ IPHUPALIEHUIN SHTAIBIINU U BHYTPEHHEN SHEPTUH

Tect 6. : HeBO3MOXKHO CO3/1aHME BEUHOTO JABUTATENS BTOPOTO pojaa

dhopmynupoBka OcTBaybia

dhopmymuposka Kiaysuyca

dhopmynupoBka Tomcona

Tect 7. DHTpONUA-3TO MEpa

HeoOpaTUMOCTH Ipoliecca B U30JIMPOBAHHBIX CUCTEMAaX, Mepa Mepexo/ia SHEPTUH B TaKyto GopMy, U3
KOTOPOil OHA HE MOKET MEePEXOIUTh CAaMOIIPOU3BOJIBHO B Apyrue (hopMbl

SHEPrusi CUCTEMBI, CIIOCOOHAs K IPEBPAIICHUIO U TPOU3BOJICTBY MOJIE3HOM pabOTHI

Mepexo/ia FHEPruu U3 OJHON GOPMBI B IPYTYIO

repexoia MEXaHM4ECKOW 3HEPIUu B TEIIOBYIO

Tect 8. IIpu T, P=const ymensienue sHeprun ['m66ca nj1s 06paTuMoro mpoiecca paBHO
MaKCHUMaJIbHOM MOJIe3HON paboTe

MHUHHUMAJIBHOM TOJIE3HOM paboTe

HYJIIO

MOCTOSIHHOM BEJIMYMHE

Tecrt 9. Kputepuem HanpaiieHus Mpoliecca U paBHOBECHS B CUCTEME SIBIISICTCA

sHeprus ['n66¢ca u I'enbmrosbia

M3MEHEHUE YHTAIBIINU

M3MEHEHUE BHYTPEHHEU SHEPI U

M3MEHEHUE MOJIHOM SHEPTUn

Tect 10. XuMuyeckuii MOTEHIMAI i-TOTO KOMIIOHEHTA

YyacTHas Mpou3BogHas 3Heprun ['mb0ca mo macce i-TOro KOMIIOHEHTA MPH MOCTOSIHHBIX JaBIEHUU U
TEMIIEPATYPEe U MACCAX OCTAIbHBIX KOMIOHEHTOB

YyacTHas Mpou3BoIHas sHepruu ['mb0ca mo macce i-Toro KOMIOHEHTA MPU MOCTOSTHHOM 00bheMe
YJacTHas Mpou3BoIHas sHepruu ['mb0ca 1mo AaBIeHUI0 pH MOCTOSHHBIX TeMIIEpaType, 00beMe U Maccax
OCTaJIbHBIX KOMIIOHEHTOB

YyacTHas Mpou3BogHas sHepruu [ mb0Oca mo macce i-TOro KOMIIOHEHTA MPH MOCTOSIHHBIX JIaBICHUU U
Maccax OCTAJIbHBIX KOMIIOHEHTOB

Tecr 11. XuMunueckas nepeMeHHasi:



OTHOILIEHHE KOJIMYECTBA MPOPEArnpOBABIIETO BEIIECTBA K €r0 CTEXHOMETpUIecKkoMy Kodddurmenty
OTHOILIEHHE CTEXMOMETPUUYECKOTO KO((PHUIIMEHTA K KOJMYECTBY MPOPEarupoBaBIIETO BEIIECTBA
cBoOotHast sHeprus ['m60ca U1t 0AHOTO MOJISL YUCTOTO BEILIECTBA

OTHOUIEHHE XMMHUYECKOT0 NOTEHIMaa IPOPEarupoBaBILIEro BEIIECTBA K CTEXMOMETPUUECKOMY
KodppHUIHIEHTY

Tect 12. YactHas npousBoaHas sHeprun [ u66ca no temmeparype npu P=const paBHo:

-S
A%
P
+S

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

-S
-P
+P
Tect 14. DHeprus ['m606ca BrIpakaeTcss COOTHOLUICHHEM
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 1o 3 Gayna) — NoJy4aroT 0OyJaroIuecs ¢ MPaBUIbHBIM KOJMYECTBOM 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 MPaBUIIBHBIM 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 AUCHUIITIMHE ABJIACTCA OLICHKA Kad€CTBa OCBOCHUA

JTMCUUIUIAHBI 00 yJarOIIUMHCS.

[IpomexyTouHas aTTecTanus NpeaHa3HadeHa Al 0ObEKTUBHOTO MOATBEPKIACHHUS U OLICHUBAHHUS
JOCTUTHYTBIX PE3YyJIbTaTOB 00yUEHUs MOCIIE 3aBEPILECHUS U3YUEHUS JUCUMILTMHBL. OCYyILECTBISETCS B
KOHIIE CEMECTpa U MPEICTABIIACT COO0M UTOTOBYIO OIIEHKY 3HAHHM MO JUCHUTIINHE «DU3ndeckas
XUMHUS» B BUJIE IPOBEACHUS SK3aMEHA.

[IpomexyTodHasi aTTecTanus MOXKET MIPOBOIUTHCS B YCTHOU, MUCbMEHHOM Gopme, u B hopme
TECTHUPOBaHUs. Ha mpoMeXyTOUHYIO aTTecTauio 0TBOAUTCS 10 30 Gaios.

Bonpocel, 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 TepMoauHaMuKu. BHyTpeHHsIs sHEprus, paboTa pa3IMUHbIX MPOIECCOB.
OHTAJIBIINS, TSINIOEMKOCTb.
Tepmoxumus. 3akon ['ecca, ypaBaenue Kupxrodda.
II 3axoH TepMoIuHAMUKU. DHTpoNuUs. Brruncienue aObCOIIOTHBIX SHTPOMHIA.

kb

OyHaamenTanbHoe ypaBHeHue ['106ca. Tepmoaunamuyeckue noreHuansl (MaeanbHble rasspl,
XUMHYECKUE PEAKIIIH )

N

OynaamenTanbHOe ypaBHeHue ['106ca. TepmoauHamuueckre noreHuuans! (PeanbHble rasspl,
KOHJICHCUPOBAaHHOE COCTOSTHUE)

PacTtBOpBI. PaBHOBECHE )KUIIKOCTB-T1ap B HACAJIBHBIX U PEATbHBIX CUCTEMaX. 3aKOH Payis.
Kpuockonust u 30ynnockonusi.

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

0. ITpaBuno da3. Ypasaenue lpenepa. JIByXKOMIIOHEHTHBIE CUCTEMBI.

1

- = 0 A

. XuMHueckoe paBHoBecHe. PacueT BbIXOJ0B MPOJAYKTOB peakluil B UACATBHBIX U PEaIbHBIX
ra3oBBIX CHCTEMaX.

12. U3oTepma xumuuecko peakuuu. CtanmaptHas sHeprus | mo6ca. 3aBUCMMOCTh KOHCTAHTBI
paBHOBECHS OT TEMIIEPaTypBhl.

13. CnoxHble paBHOBECHS.

14. Cratuctuyeckas tepmoauHamuka. Cymmel o cocrosinuam. Pacuer mis H u Ho ipu 298,15 u
1000 K.

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

16. KuneTnka HeOOpaTUMBIX peakiuii. MeTo bl ONpeAeICHUS MTOPSIKOB PEaKITUi.

17. KuneTnka 0OpaTUMBIX M TIApaJIJICIbHBIX PEaKIIHi.

18. KuneTtunka nocneoBaTeIbHbIX peakiiuii. MeTo 1 cTallMoOHapHBIX KOHIIEHTpanuii bojaeHmTeiina.

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

20. Teopus CTOIKHOBEHUI. bUMONEKyIspHbIE peaKLUH.

21. Teopus cToJIKHOBEHUI. MOHOMOJIEKYJISIPHBIE PEAKIINH.

22. Teopusi akTUBUPOBAHHOTO KOoMILIeKca. CTaTUCTUYECKUH aCIEKT.

23. Teopust akTUBUPOBAHHOTO KOMILIEKca. TepMOIMHAMUYECKUI aCIEKT.

24. KuHeTHKa LEeMHbIX Peakuii (TEOpEeTHUECKUd ceMUuHap)

25. Kuneruka pepMEeHTATUBHBIX KATATUTHYECKUX PEAKIIHA.

26. KoadduiimeHTsl aKTUBHOCTH CUIBHBIX U CIA0BIX AJIEKTPOJIUTOB.

27.9/1C. Pacuer OJIC XMMHYECKHX LIETIEN € IEKTPOJAMHU PA3IUYHOIO TUIIA

28. Pacuer DJIC XUMHYECKUX LIENEH C 3JIEKTPOJaMU Pa3IMUYHOIO TUIIA



29. Pacuer D/1C KOHLIEHTPALIMOHHBIX LIeTIEN
30. TepMoAMHaMUKa rajJlbBaHUUECKOTO 3JeMeHTa. PacueT sHTanbnuu, 3HTponuu u 3Hepruu ['mdoca
peaKuui.

Kpumepuu ¢hopmuposanun oyenox no npomexcymounoi ammecmayuu:

«omauyno» (30 OGannoB) — ModydaroT OOy4arouluecsi, KOTOpble CBOOOJHO OPHEHTUPYIOTCS B
Marepuase u oTBevaroT 0e3 3aTpyaHeHuid. OOydarouuiics crmocoOeH K BBIMOIHECHHUIO CJIOXKHBIX 3aaHuM,
MOCTAHOBKE Iieeld W BBIOOpE IMyTell MX peanm3anuu. Pabora BBIONHEHA MOJHOCTHIO 0€3 OIMOOK,
pemieno 100% 3anay;

«xopowo» (25 Oamma) — TONy4arOT OOy4YarOIIHecs, KOTOpPbIE OTHOCUTEIBHO TOJHO
OPUEHTUPYIOTCSI B MaTepHalie, OTBEYAIOT Oe3 3aTpyIHEHH, TOIYyCKAIOT HE3HAUYUTEIFHOE KOJIMYECTBO
omuOoKk. OO0yJaromuiicst CrocoOeH K BHITIOJIHEHUIO CIIOKHBIX 3aaHuii. PaboTa BBINOIHEHA MOTHOCTHIO,
HO HUMEIOTCS He 0OoJjiee OJHOW HerpyOod OomMOKM M OJHOrO HeaoueTa, He Oosiee TpeX HEIOYETOB.
JlommyckaroTcsi He3HaUMTeNbHbIE HETOUHOCTH IIPH pellieHnH 3a1a4, pemerno 70% 3aaay;

«yoosenemeopumenvno» (20 06amIOB) — MOTYy4alOT OOYYAIOMIMECS, Y KOTOPBIX HEJOCTATOYHO
BBICOK YPOBEHb BIAJICHHsI MaTepuasioM. B mporecce oTBeTa Ha dK3aMeHE OITyCKAIOTCS OIIUOKH WU
3aTpyJHEHHs] MPH U3JI0KeHUU Marepuana. OOydaromuiics NMpaBUIIBLHO BBIMIOJHUI HE MeHee 2/3 Bceil
paboTHl WM IOMYCTUI HE OoJiee 0JHOU TpyOO OMMOKM M IBYX HEIOYETOB, HE Oojiee OJHOM rpy0oil u
OJHOM HerpyOoi omuOKu, HEe OoJjiee Tpex HerpyoblX OmuOoK, ofHOW Herpyboi. OOydaromuiics
3aTPYAHSICTCS C TPABUJILHON OIICHKOW TPEJIOKCHHOM 3a/layu, JaeT HEMOJIHBIA OTBET, pemeHo 55%
3azay;

«HeyooenemeopumebHo» (Menee 20 6aIOB) — MOTYYarOT 0OyJarOIIMECs, KOTOPHIE JOMYCKAIOT
3HauuTeNbHbIe omKOKkU. O0yJaromuiics UMeeT JIMIIb HauyalbHYIO CTETIeHb OpHEHTalluu B MaTepuane. B
paboTe yKcao omubOK U HEAOYETOB MPEBBICHUIIO HOPMY ISl OLIEHKHU 3 WIIM MPABWJIBHO BBINOJTHEHO MEHEe
2/3 Bceii paboTsl. OOyuarouuiics JaeT HEBEPHYIO OLICHKY CUTYyalluu, perieHo meHee 50% 3aaay.

6. MeToguyeckue MaTepHAaJIbl, ONpeae/sIIoNIUe MPOoleAyPbl OLeHUBAHUS 3HAHMI,

YMEHHMH, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH
MakcumanpHast cymma (100 GamioB), HabupaeMasi CTYJIEHTOM IO AWCIMIUIMHE BKJIIOYACT JBE

COCTaBIISIOLIHE!

— nepeas cocmasnAwds — OLIEHKA PEryIsipHOCTH, CBOEBPEMEHHOCTH U KaueCTBA BHITIOJHEHUS
CTYICHTOM Yy4eOHOW paboThl MO M3YyYCHHIO AMCLUIUIMHBI B TEYCHHE MEPHOJa M3YyYCHHs JUCLUTUIMHBI
(cemecTpa, WJIM HECKOJBKUX ceMecTpoB) (cymma — He Oonee 70 GaimoB). bammbl, xapakrepusyroiine
yCIIEBAEMOCTh CTyJEHTa MO AWCHUIUIMHE, HAOMpaloTCs MM B TEUEHHUE BCEro mnepuoja OOydeHHs 3a
W3Y4YEHUE OTAEIbHBIX TEM U BBIMOJIHEHHUE OT/ICIbHBIX BUJIOB padoOT.

— emopas cocmasnAwas — OICHKAa 3HAHUW CTyJEHTa IO pe3ylbTaTaM MPOMEXYTOUHON
artecranuu (He 6onee 30 —6ansoB.).

Kputepuem onieHkn ypoBHsS c(pOPMHPOBAHHOCTH KOMIETEHIIMI B paMKax yu4eOHOU TUCIUIIAHBI
«Dusnueckas XuMus» B 7 1 § ceMecTpax SBISIOTCS SK3aMeH.

OOmuit 6amn TeKymero u pyoeKHOTO KOHTPOJS CKIAAbIBAETCS U3 CIEAYIOIIUX COCTABIISIOIINX
IIPUIIOKEHHE 2.

lleJlbIO RPOMEINHCYMOUHBbIX ammecmaum? IO 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 CO/IEP)KAHNE KypCa OCBOEHO
MOJIHOCTBIO, 03 po0esioB, He0OXOAUMBIE MTPAKTUYECKHUE HABBIKA PA0OTHI C OCBOCHHBIM MaTepHaIOM
copmupoBansl. Bee mpegycMoTpeHHBIE TPOrpaMMoii 00ydeHus: yueOHbIe 3a/1aHUs BHIIIOJTHEHBI,
Ka4eCTBO MX BBITIOJHEHUS OLIEHEHO YMCIIOM 0aJlIoB, OJM3KUM K MakCHMalbHOMY. Ha sx3ameHe cTyaeHT
JIEMOHCTPHUPYET TIyOOKHE 3HAHUS MPETyCMOTPEHHOTO MPOrpaMMOi MaTepuaia, yMeeT 4eTKO,

JAKOHUYHO | JIOTHUYECKH TOCIIEA0BATEIFHO OTBEYATh HA MOCTABJICHHBIE BOIIPOCHI.

Ouyenka «xopouto» —om 81 00 90 6ann06 — TeopeTUUECKOE COACPKAHNE Kypca OCBOCHO,
HE00X0IMMbIE IPAKTUYECKHE HABBIKU PaOOTHI CHOPMUPOBAHBI, BHIIIOJHEHHBIC yIeOHBIC 3aJaHUs
coJiepKaT He3HAUMTeNbHbIe OMMOKU. Ha sKk3amMeHe CTyIeHT IeMOHCTPHUPYET TBEPI0€ 3HAHHSI OCHOBHOTO
(mporpaMMHOr0) MaTepuaia, yMeeT 4YeTKO, IpaMOTHO, 0€3 CyILECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha
MOCTaBJICHHBIE BOTIPOCHI.

Ouyenka «yooenemeopumenvho» — om 61 0o 80 6annoe — TeopeTUUEcKoe CoJACpKaHUE Kypca
OCBOEHO HE TMOJHOCTHIO, HEOOXOJWMBIE MPAKTUYECKHE HABBIKM pPabOTHI CPOPMHPOBAHBI YACTHUYHO,
BBHITIOJTHEHHBIE Y4eOHbIE 3aJaHusl coaepkar rpyOsie ommOku. Ha sk3amMeHe CTyIeHT AEMOHCTPHUPYET
3HaHWE TOJBKO OCHOBHOTO MaTepuayia, OTBETHl COJIEPKAT HETOYHOCTH, CIa00 apryMEHTHpPOBAHBI,
HapyIIeHa MMOCJIeI0BaTeIbHOCTh U3JI0KEHUS MaTepuaia

Ouyenka «Heyoosenemeopumenvno» — om 36 0o 60 6ann106 — TEOPETUUECKOE COJIECPKAHUE Kypca
HE OCBOEHO, HEOOXOUMBIE MPAKTUUYECKHE HABBIKU pabOThl HE c(hOPMHUPOBAHbI, BHIIIOJHEHHBIE yueOHbIE
3aJJaHus COJIePIKAT rpyObie OMMOKH, TOTIOJTHUTENFHAST CAaMOCTOsTeNIbHAs paboTa HaJl MaTepHallOM Kypca
HE TPUBEJET K CYIIECTBEHHOMY IOBBIIICHUIO KauecTBa BBIMOJIHEHUS y4eOHbIX 3amaHuil. Ha sx3amene
CTYIACHT JAEMOHCTpUpPYET HE3HAHHWE 3HAUMUTEIbHOW YacTH MPOTPAMMHOIO MaTepuana, CyIIeCTBEHHbIE
OIIMOKM B OTBETaX Ha BOINPOCH], HEYMEHHE OPHEHTUPOBAThCS B MaTepuasie, HE3HaHHWE OCHOBHBIX
MOHATHI TUCIUTINHBL.

Tabauya 7. Pezynomamot 0c80eHUA y4eOHOU OUCYUNTUHDBL, ROOIeHcaujue nposepke

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 hopmynnpoBanus | 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 33/IaHUS
CBONCTB BEILIECTB U KOMHOSHITMOHHBIX (pasden 5.2.2.);
MaTepHATIOR MaTepUanoB ¢ SalaHHBIMH | 1moppe
CBOMCTBaMM
OLIEHOYHbIE
Baaners: Ornpenenenue
COOTBETCTBUSA MatTepHajbl K
HAaHOCTPYKTYPUPOBAHHBIX DK3aMEHY (paszoer
KOMIIO3UITUOHHBIX 5.2.3)




MaTepuajioB €  HOBBIMHU
CBOMCTBAMHM 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 HMCIIOJIb30BAaHHEM
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€XHOJIOTUYECKHE
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 ¥ BBIBOJIBI | OTHCAHMS MPOBOAUMBIX 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 U
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 YelIOBEKa 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  YeIOBEKa  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,
UICHTHU(HUKAIINN 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 OINPEAETICHUIO
(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.);
TUTIOBBIC
OTICHOYHBIC
MaTEPHAITBI K
dK3aMeHy (pazoen
5.2.3)
OueHOYHBIE
MaTEPHAIIBI JISI
CaMOCTOSITEIbHOU
paboTHI (TUTIOBBIC
3aJjauu paszen
5.1.2.);

OIIK-4 Cnocoben
IUIAHUPOBATH

paboThl XUMUYECKOMH

HaIpPaBJIEHHOCTH, U
o0pabaThIBaTh U
UHTEPIPETUPOBATH
MOJIy4YEHHBIE
pE3yNbTaTHI C
HCIOJIb30BaHNEM
TEOPETUYECKUX
3HAHUU U
MIPAKTUYECKUX
HABBIKOB PEIICHHUS
MaTeMaTHYEeCKUX U
(buznueckux 3aaa4

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

3Hartn: MaTeMaTHYECKUI
amnmapar, HeOOXO0JUMBIN st
perieHus

npoeCCHOHAIBHBIX 3a/1a4 B

obnactu XUMUHU 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
MaTepHabl K

IK3aMEHY (pazoen
5.2.3)




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

JUCHUIUIMH TIpU  PCUHICHUHN
KOHKPCTHBIX XMMHUUYCCKUX U
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 W  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 MaTepuaIoBeIIECKIX
3aJa4, MOpU  MOATOTOBKE
HAy4YHBIX MNyOMUKauid |
JOKJIaJI0B

Baaners: HaBBIKAMH
paboTBl ¢ HAay4YHBIMH U
00pa3oBaTeIIbHBIMHU
HOpTaJlaMH, 0a30BBEIMU
HaBBIKAMH MIPUMEHCHHSI
CTaHJAPTHOTO
IPOTPaMMHOTO
oOecreueHus JUISt
00paboTku pEe3y/bTaTOB
HCCIICIOBAHU M 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)
OueHOYHBIE
MaTepUabl s
CaMOCTOSITEIbHOMN
paboTHI (TUIIOBBIC
3aJjaun pa3zen
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
npodeccuoHaIbHO M CHEIUATN3UPOBAHHBIX YCTHOTO OMpPOCa
JeSITEIbHOCTH 0a3ax JaHHBIX OCHOBHBIE
IIPUEMBI padoThI co (pasoen 3.1.1
CHEIHUATM3UPOBAHHBIM THUIIOBBIC
IporpaMMHBIM TCCTOBBIC 3aJaHUA
oOecrieueHrEM upu | (pazoen 5.2.2.);
IIPOBEICHUHN TEOPETUUCCKUX | THIIOBEIE
pacuetoB U o0OpaboTke OLEHOMHEIS
IKCIIEPUMEHTAITLHBIX
TAHHBIX MaTEepHAIBI K
dK3aMeHy (pazoern
YMeTh: MPOBOANTH TOUCK | O-2.3)
HAay4dHOH M TEXHUYECKOH
uH(popMaun c
WCIOJIb30BaHUEM OOIUX |
CIeNMaTu3NPOBAHHBIX  0a3
JTAaHHBIX
MPUMCHSITH
CHCIHATN3UPOBAHHOE
IporpaMMHoOe oOecrieueHue
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 0a3 JaHHBIX
npu pelieHun 3a/au
npogeccuoHaIbHON  cdepsl
JeSITEeNIbHOCTH
5.3. Crnoco6e | 3HaTh: 0 CyImeCTBYIOIIUX
H UCIIOJIb30BaTh | MPOrPAMMHBIX NPOAYKTAX, | OeHOYHbIE
CYLIECTBYIOIIME | HEOOXOTUMBIX VIS | \ratepuansl 1
TMPOrPAMMHBIE | OCYHIECTBJIBJICHUS TOHCKA | .\ 0 o o
MPOIYKTHI U uHpoOpMAaIUH.
nH(OPMALIMOHH | YMeThb: paboT! (THHIOBEIE
bie 0a3bl HCI0JIb30BATh 3aia"4 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 COCTaBJIEHUU OTYETA 110
pe3yibTaTam MoucKa
uH(popMaLUU.
OIIK-6 Cniocoben OIIK-6.1. 3HaTh:
MMpEaACTAaBJIATH Hpe)ICTaBJ'ISIeT YMeTh: NpeaACTaBJIATDb | THIIOBEIC
pe3yabTaThl CBOCH | pesynpraTel paGots B | PE3Y/IRTATHI CBOCH PaboThl | o1 enoupnpre

paboThI B YCTHOU U
MUCbMEHHOU Gopme
B COOTBETCTBUU C
HOpMaMH 1
MpaBHIIAMH,
MPUHATHIMU B
pohecCuoOHAITBPHOM
coo0O1ecTBe

BUE 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
CaMOCTOSITEIbHOMN
paboTHI (TUIIOBBIC
3aa4un pa3zen
5.1.2));

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

3HaTh: 00NIYIO
XapaKTEePUCTHKY Iporecca
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 KOMTUH, apXHUBBI
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
IPUMEHEHHS 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
pesynbTaThl pabOTHI B | BEACHUA  KOHCTPYKTHBHOTO | \iarenpansr st
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.); Tumnossie
IpaBUJIaMH, COBCIIaHUH, JICJII0BAsl | OLICHOYHBIC
MPUHSTEIME B HIepeIncKa, 3)J'I€KTp0HHBIe MaTepranbl s
KOMMYHUKAIIMH H  Hux
XUMUYECKOM yHHUKAL YCTHOT'O OIIpoca
0COOCHHOCTH
coob1iecTBe (pasmen 5.1.1); );

Ymern: OCYILIECTBIIATh
IIOCTAHOBKY LI€JIEH; - BECTH
KOHCTPYKTHBHBIM AMAJIOT U
oTcTamBaTb  COOCTBEHHOE
MHEHHUE; OIPEIENATh BUJ
JIeI0OBOrOo  OOLIeHHus 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 3aJAHUS
(pazoen 5.2.2.);
TUTIOBBIC
OIICHOYHBIC
MaTEepHAIbI K
dK3aMeHy (paszoen
5.2.3)
OneHouHbIe
MaTepHaITbI IS
CaMOCTOSITEIIbHOU
paboThI (TUIIOBHIE
3a7a49u paszen
5.1.2.);

Takum oOpa3oM, BBITIOJIHEHHE THIOBBIX 3aJIaHUM, MPEJICTABIECHHBIX B pazaene 5 «OneHodYHbIe
MaTepuaiabl JJId TEKYIIET0 U PYOEKHOTO KOHTPOJS YCIEBAEMOCTH M TNMPOMEKYTOUHOW AaTTECTALUK
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 Poccum ot 12.03.2015 N 210 "OO6 yrBepxuaenun 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.,

Tpudonoa O.H.— DnexTpoH. TeKCTOBbIe JaHHbIe.— M.: MOCKOBCKUN 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/
Iloxposckas E.H., benpnoBa T.I'.— DOnexkTpoH. TekcroBble JaHHble.— M.: MOCKOBCKHI
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. Pogun B.B. ®usndeckas u KOJUIOWIHAS XUMHUS [DNEKTPOHHBIN pecypc]: yuedHoe nocodue/ Ponun B.B.,
lopuakoB 3.B., Opobenr B.A.— DnekTtpoH. TekcToBbie MaHHBbICe.— CTaBpomnoib: CTaBpOMOIbCKHIA
rocylapCcTBeHHbI  arpapsbiii  yHuBepcuter, AIPYC, 2013.— 156 c— Pexum pocryna:
http://www.iprbookshop.ru/47377.— 3bC «IPRbooks», o mapoto

4. Makapos A.I'. TeopeTndeckue u MpakKTUIECKUE OCHOBBI (PHU3NIECKOIN XUMHUU [ DIIEKTPOHHBIH pecypc]:
yuebHoe nmocobue/ Makapos A.I'., Caruga M.O., PaznobpeeB [I.A.— DJIEKTPOH. TEKCTOBBIC TaHHBIC.—
OpenOypr: OpenOyprekuii rocynapcTBeHHblld yHuBepcuteT, 9bC ACB, 2015.— 172 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/52335.— DBC «IPRbooksy, mo mapoJto

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

6. Ilonrapak O.M.TepmoanHamuka B ¢pusndeckoit 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 JI.I1. ®usnueckast xumus. M.: Boicu.iik.,2003.- 572 c.

2. Kopsixkun H.B. OcHOBBI XuMHueckoi TepMoauHaMUKU. M.: «Akanemus»,2003. -464c.

3. Epemun B.B.,bopmieBckuii A.5l. OcHoBbI 0011ei u pusnueckoit xumun. M.: «MuaTemnexkt», 2012.-
848 c.

4. IamOypr 1O.JI. u gap. ®PU3MKO-XMMHYECKHE OCHOBBI JJIEKTPOXUMHUU. — JlodronmpyaHbli,

«aTemnexty, 2008. — 424 c.

batpokoB B.M. OcHOBBI XUMHYECKO KHHETUKU U KaTanu3a. M.: «Akagemus», 2003. — 256 c.

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

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

Hamackun b.b., Iletpuit O.A. Dnexkrpoxumusd. M.: Beicur.mk., 1987-296 c.

Epemun E.I1. OcHoBbI puznueckoit xumuu. M.: Dx3amen, 2005-480 c.

10. I'epacumos A.U. u n1p. Kypce dusnyeckoit xumuu. B apyx Tomax. M.: Xumus,1970- 1073 c.

1. Omanyaib H.M., Knoppe [I.I'. Kypc xumnueckoit kunetuku. M.: Beicir.mk., 1984 — 463 c.
7.4. Ilepuoouueckue uzoanus (2azema, 6eCMHUK, 010]171€MEHb, JHCYPHA)

1. XKypnan pusnueckort XuMuu

2. XypHasl HEOPraHUYECKON XUMUHU

3. Kypuan «Heoprannueckue Matepuaib»

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

L 0N W

7.5. Humepnem-pecypcuot

[Tpu m3yyenunn mucuumuMHbl «DPuU3MUecKas XUMHUs», oOydaromumecss  oOecredeHbl JOCTYIIOM
(ymaneHHBIH JOCTYI) K pecypcam:

—  o00uwue ungopmayuonunsvle, CHpagoOUHbIE U NOUCKOBHIE:

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

2. CunpaBounas npaBoBas cucrema «Koncynbrant [Tmoc». URL: http://www. consultant.ru

- K COBPEMEHHBIM npoc])eccuonaﬂbnbm oazam oanunwlx:

IlepevyeHb aKTyaJIbHBIX 3JIEKTPOHHBIX HHPOPMAHMOHHBIX 023 TaHHbIX,
K KOTOpPBIM o0ecnedeH goctyn nmoab3oBareasam KbI'Y (2020-2021 rr.)
\ Neni/n \ HaumeHoBaHue \ Kparkasn | 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. KYPHAIIOB
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
nyonukanuii 20
TBHICSIY KYPHAJIOB, a
Takke onucanus 1,5
MJTH. 3apyOeKHBIX U
POCCUNCKUX
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
6oiee 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
it 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 3HAHUIA.
Hamuonanpna | OObeAMHEHHBII 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
ayAMOU3IaHU . 02.04.2021r.

9. | 9BC «lOpaiiT» | DNeKTpOHHbIE https://www 000 [Tonnbiid mOoCTYI
aas CIIO BEpCUH yueOHOU U .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 3aHATUN JTEKITMOHHOTO/ CEMHUHAPCKOTO THUIIA 3aHATUN UCTIONB3YIOTCS:
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, npomienue 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 CTyIEeHTOB C OrPaHUYEHHBIMHU BO3MOYHOCTSIMU 3/I0POBBS CO3/1aHbl CIIELUAIbHBIC YCIOBUS JUISI
IoJlyueHus: o0pa3zoBaHus. B 1ensix 10CTyNHOCTH NOJy4YeHHsI BBICIIET0 00Opa30BaHUsI 110
00pa3oBaTebHBIM IPOTPaMMaM HHBAJMIAMH U JIMIIAMH C OTPaHUYCHHBIMU BO3MOYKHOCTSIMU 370POBBS
YHUBEPCUTETOM 00€CIIeuynBaETCs:

1. AnbrepHaTUBHAs BEpCHs OPHUITMATBHOTO caifTa B ceTH «IHTepHeT» I Ci1aboBUIAIINX;

2. J1nst ”HBaNMMOB C HApYLIEHUSAMU 3peHHus (c1aboBUASILINE, CIENbIE) - IPUCYTCTBUE aCCUCTEHTA,
OKa3bIBAIOIIET0 00yYaromeMycsi HE0OX0AUMYIO TOMOIIb, T1yOIMpPOBaHUE BCIyX CIIPABOYHOM
nH(pOpMalLIUK O paCIIMCAHUN YYEOHBIX 3aHITHI; HATMYME CPEJICTB Ul YCUIICHHUS] OCTaTOYHOTO 3PEHUS,
OpailIeBCKOM KOMIBbIOTEPHOM TEXHUKH, BUICOYBEIMUNTENEH, TPOrpaMM HEBU3YAJILHOTO JI0CTyNA K
nH(pOopMaLIUY, TPOrPaMM-CHHTE3aTOPOB PEUU U APYTHX TEXHUYECKUX CPEJICTB MpHeMa-rnepeaadu
yueOHOM nH(popManuu B JOCTYMHBIX (JOpPMax JJIsl CTYACHTOB C HApYLIEHUSIMU 3PEHHUS;

3.1t ”HBANMUAOB U JIULL C OTPAHUYEHHBIMU BO3MOYKHOCTSIMH 3/I0POBBS O CIYXY
(cmabocablainiye, Tiyxue) —3ByKOyCHUINBAIOLIas anmnapaTypa, MyJIbTUMEUITHbIE CPEICTBA U IpYyTHe
TEXHUYECKUE CPEJICTBA IpUeMa-niepeiaun yueOHo! nHopMannu B JOCTYIHBIX popMax;

4. J1nst ”HBAJIMOB U JIULI C OTPaHUYEHHBIMU BO3MOXXHOCTSMH 3/I0POBbS, UMEIOIIHNX HAPYLIEHHUS OTIOPHO-
JIBUTATEJILHOTO arapara, Co3/1aHbl MaTepHalIbHO-TEXHUUECKUE YCIOBUS 00ecreunBaromne
BO3MOJKHOCTbh OECIIPETATCTBEHHOTO JOCTYMa 00YJaroNuXcsi B yueOHbIC IOMEIIEHUS, 00bEKTY MUTAHMUSI,
TyaJeTHbIE U APYyrue NOMEUICHUs] YHUBEPCUTETA, a TaKXKe MPeObIBaHUS B YKa3aHHBIX TOMEUICHUAX
(HanmMuMe pacIIMPEHHBIX IBEPHBIX MPOEMOB, MOPYUHEH U IPYTHX MTPUCTIOCOOTICHUH).

OOyuaromuecs: U3 YUCIIA UL C OTPaHUYEHHBIMH BO3MOYKHOCTSAMHU 3/10POBbS 00€CIIEUEHBI
3JIEKTPOHHBIMU 00pa30BaTEIbHBIMU pecypcamMu B (popMax, aanTHPOBAHHBIX K OIPaHUYEHUSIM UX
3JI0pOBBSL.

OO0yyaromumMcsi ¢ OrpaHMYECHHBIMH BO3MOHOCTSIMH 37I0POBbSI MPEAOCTABIISIFOTCS CIEIIUAIbHBIC
y4eOHMKH M Y4YeOHbIe IMOCOOMS, WHasg ydeOHas JIUTEparypa, CHEUHUaTbHbIE TEXHHYECKHE CPEICTBa
00y4YeHHMSI KOJUICKTUBHOTO WM WHAWBUAYAJIHHOTO IIOJIb30BAHHUS, IPEAOCTABJICHUE YCIYI aCCHUCTEHTA
(OMOIITHKKA), OKa3bIBAIOIIETO OOYYAOIIMMCS HEOOXOJAUMYI0 TEXHHUYECKYIO MOMOIIb, a TAKKE YCIYTH
CYpIOTIEPEBOTYUKOB M TU(PIIOCYPAOTIEPEBOTIUKOB.

a) s Ca00BUISAIIHX:

- Ha SK3aMEHEe MPUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIIUI CTYyJEHTY HEOOXOAUMYIO TEXHHUUECKYIO
MOMOIb C YyYEeTOM HWHAMBHAYAJIbHBIX OCOOCHHOCTEH (OH TIOMOTaeT 3aHATh pabodyee MecCTo,
MepeIBUraThCs, MPOYUTATh U 0(OPMUTH 33JaHKE, B TOM YHCIIE 3alIMChIBAs MO TUKTOBKY);

- 3aJaHus JUIS BBIMOJHEHUS, a TaKKe MHCTPYKIUS O TMOPSAIKE MPOBEACHHUS 3adeTe/IK3aMeHa
0(OPMIISIFOTCS YBETHUEHHBIM HIPUPTOM;

- 3aaHM U1 BBIITOJIHEHMS HA DK3aMeHE 3aUNTHIBAIOTCSA aCCUCTEHTOM;

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

- obecrieunBaeTCsl MHAUBUIyaIbHOE paBHOMEpPHOE ocBelleHrne He meree 300 nokc;

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

B) JUIS TIIyXUX U CIa0O0CIHBIIIANINX:

- Ha 3auYeTe/PK3aMeHe MPHUCYTCTBYET ACCHCTEHT, OKa3bIBAIOUIUN CTYICHTY HEOOXOIUMYIO
TEXHUYECKYIO MTOMOIIb ¢ YI€TOM MHIUBUIYAIBHBIX OCOOCHHOCTEH (OH MOMOTaeT 3aHATh pabouee MECTO,
MepeIBUTaThCS, MPOUYUTATh U O(OPMUTH 33JaHKEe, B TOM YHCIIE 3aMUCHIBAs MO TUKTOBKY);

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

- ofecrieunBaeTcs HaJlWuMe 3BYKOYCHUIIMBAIOUIEH ammapaTypbl KOJUIEKTHBHOTO IOJIb30BAHMS,



npu  HEOOXOAMMOCTH  MOCTYMAIOMIMM  TPEJOCTaBISIETCS  3BYKOYCHJIMBAIOIIAs  ammapaTrypa
VHJIMBUyaJIbHOTO T10JIb30BaHU;

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

1) Ul JIMI C HApyUIEHUSIMH OIOPHO-JBUraTEIbHOTO amnmnapara (TSKENbIMU HapyIICHUSIMU
JBUTATENIbHBIX (PYHKIMHA BEPXHUX KOHEYHOCTEH MIIM OTCYTCTBHEM BEPXHHX KOHEYHOCTEM):

- TMCBbMEHHBIE 3aJaHUS BBIIOJHAKOTCA HAa KOMIIBIOTEPE €O  CHEHUAIM3UPOBAHHBIM
IIPOrpaMMHBIM 00€CIIEYEHUEM WIIM HAJIUKTOBBIBAIOTCSI ACCUCTEHTY;

- 10 JKEJIAHUIO CTYJICHTA PK3aMEH MPOBOIMUTCS B YCTHOH opme.

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

2. Cnosapu u sHuukionenuu https://dic.academic.ru/
3. Bukunemus http://ru.wikipedia.org/wiki/

7.6. Memoouueckue yKazanusa no npoeeoeHu1o pa3iudHolX yUeOHblX 3aHAmMUI U
CamocmoamenvHoll padomaul

VYuyeOHas pabota no aucuuruinHe dusnyeckas XUMHS COCTOUT U3 KOHTAKTHOM paboOThl (JIEKIHH,
MPAKTUYECKUE 3aHATHSI) U CaMOCTOSITENHHOW paboThl. COOTHOIIEHWE JEKIIMOHHBIX, CEMHUHAPCKHUX,
71a00paTOPHBIX U MPAKTUYECKUX 3aHATUI K 00IEeMy KOJIMYECTBY YaCOB COOTBETCTBYET yU€OHOMY IUIaHY
Hampasnenus 04.03.01 — Xumwmsa, npoduns «llpoduns «Heopranuueckass XuMus €W XUMUSA
KOOPJIMHAIIMOHHBIX COENMHEHUI», «XHUMHS OKpYyXKaloUlell cpeapl, XUMHUYecKas »JKCIepTH3a U
9KOJIOrHYecKas 0€301acHOCThY.

JlJi TOATrOTOBKHM K MPAaKTHUYECKUM 3aHSITHSIM HEOOXOTUMO PacCMOTPETh KOHTPOJbHBIE BOTPOCHI,
IpH HEOOXOTUMOCTH OOpPaTUTHCS K PEKOMEHAYeMOM JIMTepaType, 3alucarh HEMOHSATHbIE MOMEHTHI B
BOIpOCax Uil YSICHEHUS UX Ha MPEICTOSIIEM 3aHITHH.

Memoouueckue pekomenoayuu no uzyuenuio oucyuniunvt «Duuyueckan Xumusny ons
ooyuarouwuxca

Henbp kypca «@usnyeckas XUMUsS» - ABIsSETCS (GOPMUPOBATH M PACKPBHITH CMBICIBI OCHOBHBIX
3aKOHOB W 3HaHUIl y CTYAEHTOB B oOnacTu (pU3MUECKON XMMHUHU, HAYYUTh CTYJCHTOB BHJETh OOIAaCTU
MIPUMEHEHHE ATHX 3aKOHOB W 3HAHUWM, MOHMMATh WX MPUHLMUIHUAIBHBIE BO3MOXHOCTU MPU PEUICHUU
KOHKPETHBIX 3a/1a4.

HpI/ICTYHaﬂ K MH3YYCHUIO JUCLHUIIINHBI, o6yqa10meMyc;[ HCO6XOI[I/IMO O3HAaKOMHUTBECA C
TEMATHYCCKHUM IIJIaHOM SaHﬂTHﬁ, CIIMCKOM peKOMeHHOBaHHOﬁ yqe6H01“4 JIMTCPATYPHI. CJ'ICI[yeT YACHUTH
MOCJICAOBATCIIBHOCTD BBITTOJHCHUS HWHAWBHUAYAJIbHBIX y‘le6HLIX SaﬂaHHﬁ, 3aHCCTU B CBOIO pa60qy10
TeTpadb TEMbI U CPOKH MHNPOBCACHUA CEMHHAPOB, HAIIMCAHHUA yLIe6HI>IX U TBOPYCCKUX pa60T. HpI/I
HU3YUCHUUN JUCHUIIIINHBI o6yqa10mnec;1 BBIIIOJIHAKOT CJICAYIOIIUC 3aJaHHA: U3YYalOT PCKOMCHIOBAHHYIO
yqe6Hy10 U HAYYHYIO JIMTCPpATYpy; MUIIYT KOHTPOJIbHBIC pa6OTBI, TOTOBAT OOKJIaAbl H COO6H.[€HI/I$I K
MNPAKTUYCCKUM  3aHATUAM; BBIIIOJTHAKOT CAMOCTOATCIIBHBIC TBOPYCCKUC pa6OTLI, Y4aCTBYIOT B
BBIITIOJIHCHHUHU NPAKTUYICCKUX 3aIaHUil. ypOBCHL n FJ'Iy6I/IHa YCBOCHUA OUCHUIIIMNHBI 3aBUCAT OT aKTUBHOM
U CHUCTEMATHYECKOM pa60TBI Ha JICKOUAX, HU3YUYCHUIA pCKOMCHHOBaHHOﬁ JINTCPATYPhbl, BBINIOJIHCHHUA
KOHTPOJIBHBIX ITMCbMCHHBIX 3aJaHuM


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

Kypc wu3ywaercs Ha JeKIMIX, CEMHHapax, J1a0OpaTOpPHBIX M TMPH CAMOCTOSTEILHOW H
WHIMBUIYaNbHOHN pabote oOyuatonuxcs. OOydaronuiicst 1Uisi MOJHOTO OCBOSHHS MaTepHaja JA0JDKEH He
MPOMYCKaTh 3aHATHS M aKTMBHO y4acTBOBATh B yueOHOM mporuecce. [yig MakcumanbHOH 3P PeKTHBHOCTH
M3yYeHHs] HEOOXOIMMO TMOCTOSHHO BECTH KOHCHEKT JICKIHi, 3HAaTh PEKOMEHAYEMYIO IperoiaBaTeieM
JUTEPaTypy, HO3BOJISIIOILYIO JOMOJIHUTE 3HAHUS U JTyYIll€ TOATOTOBUTHCS K CEMUHAPCKUM 3aHITHSIM.

B coorBercTBUM C y4eOHBIM IJIAaHOM Ha KaXK/Iyl0 TEMY BBLIEIECHO HEOOXOJMMOE KOJUYECTBO
4acoB MPAKTUYECKUX 3aHATUH, KOTOPBIE IPOBOJSATCS B COOTBETCTBUU C BOIIPOCAMHU, PEKOMEHI0BAaHHBIMU
K U3YUYEHHUIO 10 ompezeneHHbIM TeMaM. O0ydaromuecs 10KHbI PETYISIPHO TOTOBUTHCSA K CEMUHAPCKUM
3aHATUSIM M y4yacTBOBaTb B OOCYXKIEHMM BOINpocoB. IIpu MOAroTOBKE K 3aHATUSAM CJELYET
PYKOBOJCTBOBAaTbCA KOHCIIEKTOM JIEKIIMA W PEKOMEHJIOBAHHOM JMTEpaTypod. Temarndeckuil IuIaH
JUCHMIUIMHBL, y4eOHO-METOJMYECKHE MaTepuajbl, a TaKkKe CIHMCOK PEKOMEHJIOBAHHOW JMTEpaTyphl
MIPUBEACHBI B paboueil mporpamme

Memoouueckue pekomenoayuu npu padome Ha0 KOHCNEKMOM 60 8PeMA NPOBEOEHUA 1eKUUU

B npouecce nEeKIMOHHBIX 3aHATUN 11€7€CO00pPa3HO KOHCMEKTUPOBATh yueOHBIN maTtepuant. [[is
ATOTO HCIOJB3YIOTCA OOIHME W YTBEPIMBINHMECS B TMPAKTUKE IMpaBUjia, W MPUEMbl KOHCTICKTHPOBAHUS
JIEKIIAH:

KoncnektupoBanue JeKIMA BEIETCS B CHENHAIBHO OTBEICHHOW MJI ATOTO TETPaau, Ka)Iblil
JIUCT KOTOPOM JOJDKEH MMETH TOJIsl, Ha KOTOPBIX JENAI0TCS MMOMETKH U3 PEKOMEHIOBAHHOM JIUTEPaTyphl,
JOTIOJTHSIOIIME MaTepHall MPOCIYIIAHHOW JICKITMH, a TaKXe IMOJYePKHUBAIONINE OCOOYI0 BaAXXHOCTh TEX
WJIY UHBIX TEOPETUYECKUX TOJIOKEHUN.

[{enecooOpa3Ho 3amuchIBaTh TEMY M IUIAH JICKIIUH, PEKOMEHIyEMYIO JIUTEpaTypy K TeMe. 3amucu
pa3zienoB JEKIHMH JIOJDKHBI UMETh 3arojiOBKH, ITOA3aroJIOBKHM, KpacHble CTpOKW. JIist BblaeneHus
pa3zenoB, BBIBOJAOB, OINPEAEICHUN, OCHOBHBIX HMJAEH MOYKHO HCIIOJIb30BaTh LBETHHIE KapaHIAllH |
(dbomacTepsl.

HazpanHble B JIEKIMM CCHUIKM Ha NEPBOMCTOYHMKH HAJ0 IMOMETUTh Ha MOJISIX, YTOOBI IpH
CaMOCTOSITENIbHON paboTe HAaWTH U BHOHCATh UX. B KOHCIEKTE NOCIOBHO 3alUCHIBAIOTCS ONpEACTICHUS
MOHATHH, KaTeropuil 1 3akoHOB. OcTajabHOE JOHKHO ObITH 3aIIMCAHO CBOMMHU CJIOBAMHU.

Kaxnomy cTyneHTy HeEoO0XoAuMO BbIpabOTaTh W HCIIOJIB30BATh JOMYCTHUMBIE COKpAIICHUS
HauboJee pacIpOCTPaHEHHBIX TEPMUHOB U MOHSATHH.

Memoouueckue pekomenoayuu no n0020MOEKe K NPAKMUYECKUM 3AHAMUAM

[IpakTuyeckue (ceMUHApCKUE) 3aHATUS — COCTaBHAsg 4YacTh Y4eOHOIo mpoliecca, IpyNIoBas
dopma 3aHATMII ©OpU aKTUBHOM Yy4YaCTHM CTyAEHTOB. IlpakTtuueckue 3aHATHA CIIOCOOCTBYIOT
yriIyOJ€HHOMY U3Yy4EHHIO HauboJiee CI0KHBIX MPo0JIeM HayKH M CIY>KaT OCHOBHOU (hOpMOH MOJBEICHUS
UTOIOB CaMOCTOSATENILHON paboThl oOyuaromuxcs. Llenbro npakTH4ecKux 3aHATHH ABseTCs yriayOieHue
U 3aKperjieHHe TEeOPEeTHYECKUX 3HaHUM, IMOJIydeHHbIX OOYyJaloIMMHCS Ha JIEKUUAX U B Ipoliecce
CaMOCTOSITEJILHOTO HW3y4eHHs y4deOHOro wmarepuaina, a, CJeJoBaTelIbHO, (OPMHUPOBAHUE Yy HUX
OTIPEJEIICHHBIX YMEHUI 1 HaBBIKOB.

B Xxone moAroToBKM K CEMHHApCKOMY 3aHATHIO HEOOXOJMMO MPOYUTATh KOHCHEKT JIEKIIHH,
U3YYUTh OCHOBHYIO JINTEPATYpPy, 03HAKOMHUTBCS C JIOTIOJIHUTENLHON JIUTEPATypOH, BBIIIOJHUTD BbIITaHHBIE
IIPENOJaBaTeNIeM INpakTHUecKue 3afgaHus. Ilpy 3TOM ydecTb pEKOMEHJALMHM NPENojaBaTeis M
TpeboBaHus mporpaMmel. JlopabaTbiBaTh CBOM KOHCHEKT JIEKIMH, Jeasi B HEM COOTBETCTBYIOLIHNE 3alIUCH
U3 JIUTEPATYPBI.

XKenarenbHO NpH NOATOTOBKE K MPAKTUYECKUM 3aHATHAM [0 TUCLUIUIMHE OJHOBPEMEHHO
HCII0JIb30BATh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOLINX 3alaHHBIE BOIIPOCHI.



Ha npaktuueckux 3aHATHSIX OOy4aromipecss ydarcs TPaMOTHO H3jarath MpoOJeMbl, CBOOOIHO
BBICKa3bIBaTh CBOM MBICTH W CYXKJICHHUS, PACCMATPHUBAIOT CUTYyallld, CIOCOOCTBYIOIIHE PAa3BUTHUIO
npodeccuoHanbHOW KOMIIETeHTHOCTH. CrenyeT MMeTh B BHJY, YTO TOATOTOBKA K IPAKTHYECKOMY
3aHSATHUIO 3aBUCHT OT (DOPMBI, MecTa MPOBEACHUSI CEMUHApa, KOHKPETHBIX 3aJaHUH W MOpyYeHHH. DTO
MOXKET OBITh HANMICAHHE JOKIIaza, 3cce, pedepara (C MmoCIeIyonuM X 00CYKIEHUEM ), KOJUIOKBHYM.

Metoanyeckue peKOMeHIAUHU 110 NOATOTOBKE M NPOBeJIeHHNI0 J1a00paTOPHBIX 3aHATHI

Jlj1g BBIIOJIHEHUS JTA0OpaTOPHBIX paboT MO (PU3HUECKON XMMUU CTYJEHTHI JOJDKHBI 00s1aaTh
ONPE/EIEHHBIMU SKCIIEPUMEHTAIbHBIMI HaBbIKAMU-YMETh B3BEIIMBATH HA aHAIMTUYECKUX BEcax,
U3MEPATh 00BEMBI KHUAKOCTEHN, IPOBOUTH TUTPOBAHKE, PA0OTATh ¢ MPUOOpPaMH, UCIIOJIb3YEMbIE B
(U3UKO-XMMHUYECKUX HCCIeA0BaHUIX(pedpakTOMETp, KAIJIOPUMETP, NOJIIPUTETP, NOTeHITHoMeTp,pH-
METp, KpUOCTAaT, HOTEHIUOCTAT U T.1.). CTyJeHTbI JOHKHBI YMETh OOCUUTHIBATh PE3YJIbTAaThl U3MEPEHUN
OTPEENATh OTHOCUTENBbHYIO OITNOKY IKCIIEPUMEHTA, CTPOUTD I'padUKH, BHIPAYKAIOIIUE XapaKTep
M3MEHEHHUs OTPEIeNIIEMbIX TaPAMETPOB.

Kaxxnprit pe3yapTaT usMepeHus: Hen30eKHO COMPSHKEH ¢ OOJBIICH MK MEHbIIEH
MOTPEIIHOCTHI0. YMEHHE MPABIIILHO OLEHUTH MOTPEIIHOCTh Pe3yNibTaTa SBISETCS HE0OXO0AUMbIM
KayecTBOM XOPOILIEro IKCIepuMeHTaTopa. YToObl yBETUYUTh TOYHOCTh OKOHYATENILHOTO pe3yabTaTa
0OBIYHO MOBTOPSIOT KAXKI0€ N3MEPEHNE HECKOJBKO pa3, OTpeIe]IeHHBIM 00pa3om oOpabaTeiBast
nostydueHHbIH psag uudp. IlociaenoBaTenbHOCTH preMa T0JKHA ObITh CIEAYIOIIEH: MPEXKIe BCEro
HE0OX0IMMO OIIEHUTh TOUHOCTh U3MEPEHUH C MOMOIIBIO KayKI0TO U3 MIPUMEPSIEMbIX TPHUOOPOB; OTCIO/1A
MOJXKET OBITh OmpeziesieHa a0COIIOTHASI TOTPEIIHOCTh KaXKI0TO U3MEPEHHUS; Jaliee ONpeaAesieTcs
OTHOCHUTEJIbHAs MOTPEIIHOCTh KaKJI0TO U3MEPEHUs; HAKOHEIl, aHAJIU3 (POPMYIIBI C ITOMOIIIbIO KOTOPOit
IIPY MIOJICTAHOBKY OTJEIbHBI3X 3HAYEHUIN BBIYHUCIISAETCS OKOHYATENbHBINA PE3YIbTAT, IPUBOAUT K OLICHKE
ero ToyHocTu. [Ipu olleHKe TOUHOCTH OTCYETa Ha MPUOOpax CleayeT yUeCTh KaK 0COOCHHOCTH IIKAJIbI
CaMoro MHCTPYMEHTA, KaK U OCTPOTY U TPEHUPOBAHHOCTbh OPraHOB YyBCTB HaOmoaarens. Bo Bcex
cllydasi, pa3yMeeTcs, J0KHbI ObITh UCKIIFOUEHBI CUCTEMATHUECKHEe OIUOKH, CBSI3aHHbIE ¢ eeKTaMu
camoro npubopa. Jlanee He0OX0AUMO ONPeAeTUTh A0COIIOTHYIO U OTHOCUTEIBHYIO MTOTPEIIHOCTH,
HEMOCPEJCTBEHHOE U3MEPEHHE KaKOi HUOYAb BEIHMUMHBL. AOCOIIOTHAS MOTPEUTHOCTh Aa onpeensercs
KaK pa3HHIIa MEXAy NPUOIHNKEHHBIM YHCIIOM a, IOJYYEHHBIM U3 OTbITA, U YUCIOM A, TOUYHO
M3MEPEHHBIM WUJIU B3STHIM 10 CIIPABOYHBIM JAHHBIM

Aa=a-A.

Korga oTHOCHTENBHBIE TOTPEIIHOCTH U3MEPEHUS OTACIIbHBIX BEJIMYMH OIPEIEICHBI,
HEO0OXO0IMMO PEIIUTh C KAaKOH TOYHOCTH CJIETYeT U3MEPATh KaXkI0€ U3 BXOASIINX B PACUETHYIO POpMYITy
3HaYeHUH, YTOOBI KOHEYHBIN PE3YyNbTAT MO TOYHOCTH OTBEYA TPeOyeMbIM 3HAUCHUSIM.

[Ipu nmpoBeaeHNN U3MEPEHUI HE OTPAaHUYUBATHCSA OJIHUM OIBITOM, & IPOBOJIUTH CEPUU
MIOCJIEI0BATEbHBIX OMPEACIICHUI, BOCIIPOU3BOI UX 110 BO3MOKHOCTH, B OJIHMX U TeX e ycnoBus. C
YBEJIIMYEHUEM UUCIIA OTAEIbHBIX U3MEPEHNI IOTPEUIHOCTD CPETHETO 3HAYEHMSI TEOPETUUECKH
YMEHBIIAETCS. DKCIEPUMEHTAIIBHBIE U TIOJYYEHHBIE B HUX PE3Y/IbTATHI BEIMUNHBI, IPEICTABICHHBIC B
BUJIe TaOIMIL, TpadMKOB WM YPaBHEHUI OKa3bIBAIOTCS OoJiee yIOOHBIMU JJIS aHAIU3a U BBISIBICHUS
HEKOTOPBIX 3aKOHOMepHOCTel. Kak npaBuiio, onbITHRIE JaHHBIE CBOJAT B TAOJHILY, 3aT€M U300paXkaroT
rpaduecKy 1, HaKOHEL, IPEJICTABIISAIOT B BUJI€ YPABHEHUS.

Memoouueckue peKomeHOAUUU RO OPZAHUZAUUU CAMOCIOAMENbHOU PAdombl
CamocrosiTesibHass ~ paboTa OOyYaloOUmUXCA - CHOCOO  aKTUBHOTO,  II€JICHAIIPABJICHHOTO
NPUOOPETEHUsI CTYJICHTOM HOBBIX JIJISl HErO 3HAHUW M YMEHUH 0e3 HEMOCPEICTBEHHOTO Y4acCTHs B STOM



mpouecca mpenojaBareneil. IloBbllleHME pOMM  CAMOCTOATENBHOM pPabOThl  OOydalOIUXCSA IPH
MIPOBEACHUY PA3IMYHBIX BUJOB yUeOHBIX 3aHATUN MPEAIOIaraer:

—  ONTUMHU3AIMIO METOJOB OOYYeHHs, BHEJPEHHE B YUEOHBII MPOIECC HOBBIX TEXHOJOTHM
o0Oy4yeHHs, TMOBBIIAIOIINX TPOU3BOJUTEIBLHOCTh TpPYyJda IPENoAaBaTelis, AaKTUBHOE HCIIOIb30BaHHE
MH(GOPMAIIMOHHBIX TEXHOJOTHH, MO3BOJIIONINX 00YJaromeMycsi B yI0OHOE /JIsl HETO BpEMsI OCBAauBaTh
y4eOHBII MaTepua;

—  IIMPOKOE BHEAPEHHE KOMIIBIOTEPU3UPOBAHHOTO TECTUPOBAHMS;

—  COBEpIICHCTBOBAHME METOAMKU MPOBEACHUS NPAKTUK U HAYYHO-UCCIIEI0BATENbCKONW pabOThI
oOyuarouiuxcs, IMOCKOJIbKY HMMEHHO 3TH BHJbl Y4eOHON pa®OThl B NEpBYIO OdYepeAb TIOTOBST
oOyuarouuxcs K CaMOCTOSITEIbHOMY BBITTOJIHEHHUIO ITPO(ECcCHOHANIbHBIX 3a/1ay;

- MOJCPpHHU3aIHUI0 CUCTEMBbI KYPCOBOI'O0O W JUINIOMHOTO ITPOCKTHUPOBAHUS, KOTOpad OOJIKHA
MOBBIIIATH POJIb CTYACHTA B 10A00PE MaTepurasa, MOUCKE MyTel peleHust 3a1a4.

CamocTtosarenbHas paboTa IPUBOAMUT CTYAEHTA K MOJyYEHHIO HOBOTO 3HAHHUS, YIOPSAOUYEHHUIO U
yIrayOJIeHUI0 MMEIOLUXCA 3HaHUM, (OPMHUPOBAHHMIO Yy HETro MpPOQecCHOHATbHBIX HABBIKOB U YMEHHHU.
CamocTtosaTrenbHas paboTa BBIMOIHSET P QyHKIUI:

—  pa3BUBAIOLIYIO;

—  uH(pOpMaIMOHHO-00yJaIOIIYIO;

—  OpPHUEHTHPYIOIIYIO U CTUMYJIHPYIOIIYIO;

—  BOCIIMTBIBAIOIIYIO,
—  HCCICAOBATCIbCKYIO.

B pamMkax Kypca BBIIIOJTHSIOTCS CIIEAYIOIIUE BUIbI CAMOCTOSITEIIBHOW paboThI:
1. IIpopaboTka yueOHOTO MaTepuaia (1o KOHCIEKTaM, y4eOHOH U HAy4YHOH JIMTEpaType);

2. BeinonHeHue pa3HOYPOBHEBBIX 3a7a4 M 3a/IaHUM;
3. Pabota c TecTamu 1 BOIpocCamu JIjIsi CAMOIIPOBEPKHU;
4. BBINOJHEHHE UTOTOBOW KOHTPOJIBHOM pabOTHI.

CryneHTaM pEeKOMEHJIyeTcsl C CaMOro Hadajla OCBOEHHUsS Kypca paboTaTh € JIMTepaTypoil u
Ipe/ularaéMbIMM 33JaHUSAMU B (popMe NOJATrOTOBKM K OYEpPEIHOMY ayIUTOpPHOMY 3aHATHIO. [Ipu 3Tom
aKTyaIM3UPYIOTCS MMEIOIIMEcs] 3HaHMSA, a TakXke co3jaercs 0a3a JUlsl YCBOEGHHS HOBOTO MaTepHala,
BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYAEHT IOJy4aeT B ayAUTOPHHU.

Heo0x011M0 OTMETUTh, UTO HEKOTOPBIE 33JaHUS ISl CAMOCTOSATENILHON PabOThI 1O KypCy UMEIOT
onpeneneHHyo crenuduky. I[Ipy ocBoeHMM Kypca CTYJEHT MOXKET MOJIb30BaThcs OMONIMOTEKON BYy3a,
KOTOpas B MOJIHOW Mepe oOecredeHa COOTBETCTBYIOUIEH JUTepaTypoil. 3HAYMTEIbHYIO MOMOLIL B
MOJITOTOBKE K OYEPEAHOMY 3aHSATHIO MOXET OKa3aTh MMEIOLIUICS B yueOHO-METOJMUECKOM KOMIUIEKCE
KpaTKUM KOHCIEKT JieKIMHA. OH K€ MOJYKET HCIOJBb30BaThCA M Ul 3aKPEIUICHUs IIOJyYEHHOTO B
aymuropun Martepuana. CamocrosiTenbHas paboTa CTYAEHTOB IpEAycMOTpeHa YUeOHBIM IUIAHOM |
BBITOJIHAETCS. B 00s3aTeNbHOM TMOpsaKe. 3aJaHus MPEUIOKEHbl 10 KaXJOW M3ydaeMoil TeMe U MOryT
TOTOBUTHCS MHAMBUIyallbHO MM B rpynne. [lo HE0oOXOOUMOCTH CTYAEHT MOXKET oOpamarbes 3a



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

JUig ycIIemIHOro caMOCTOSATEIbHOIO M3YYEHHUS MaTepuajga CEroJHs HCIOJb3YHOTCS pa3iudHbIE
cpeacTBa 0OyueHHsI, cpeld KOTOPBIX 0C000€ MECTO 3aHMMAIOT MH(POPMALMOHHBIE TEXHOJIOTHH PAa3HOTO
YPOBHS M HalPaBJIEHHOCTU: 3JIEKTPOHHbIE YUeOHUKU U KypChI JIEKIIMM, 0a3bl TECTOBBIX 3aJaHUM U 3ajau.
DNEKTPOHHBIN y4eOHUK MPENICTaBIsAeT COOOM MPOrpaMMHOE CPEACTBO, MO3BOJISIIOIICE MPEACTABUTH IS
W3yYeHHs] TEOPETHYECKHI MarTepuaj, OpPTraHu30BaTh anpoOHMpOBAHHWE, TPEHAX M CAMOCTOSTEIBHYIO
TBOPYECKYI0 paboOTy, NOMOraromiee CTyIAeHTaM W TNPEenoJaBaTeiio0 OIEHUTh YPOBEHb 3HAHHWH B
OTIPENICNICHHOW TEeMaTHKe, a TakXke cojJepkKaniee HEoOXOMUMYI0 CIPaBOYHYI HH(OpPMAIHIO.
DNEeKTPOHHBIM Y4eOHMK MOXET HMHTErpUpoBaTh B ce0€ BO3MOXKHOCTH PA3JIMYHBIX I€JAaroru4ecKux
MIPOrPaMMHBIX CPEACTB: OOYYaIOIIMX MPOrpaMM, CIPAaBOYHMKOB, Y4€OHBIX 0a3 JaHHBIX, TPEHAXKEPOB,
KOHTPOJIUPYIOIIUX IPOTPaMM.

JUia  ycnemHoW oOpraHU3alid CaMOCTOSITENIbHOM pa0OThl BCE AaKTHBHEE MPUMEHSIOTCS
pa3zHooOpa3Hble 0Opa3oBaTeNbHble pecypchl B ceTh VHTepHET: cucTeMbl TECTUPOBAHUS IO Pa3IMYHBIM
o0nacTsM, BUpTYyalbHbIE JEKIUH, JJA0OPATOPHUHU, IIPU 3TOM MOJIH30BATEINO JOCTATOYHO UMETh KOMIIBIOTED
U noAxioueHue Kk MHTepHeTy A Toro, yToObl CBSI3aThCs C MPEINOoIaBaTeIeM, peliaTh BEIUNCIUTEIbHbIE
3aJlauM ¥ MoJiyyaTh 3HaHMs. Mcnonb3oBaHue ceTeil yCuaMBaeT pojib CaMOCTOSATENbHON paboThl CTy/IEHTa
Y TI03BOJIIET KapAUHAJIbHBIM 00pa30M U3MEHUTh METOAUKY IIPEToJaBaHusl.

CryneHT MOeT IOoJIyyaTh BCE 3a/laHusl U METOJIMYECKHE yKa3aHHUs depe3 CepBep, UTO JIaeT eMy
BO3MOXHOCTh NPUBECTH B COOTBETCTBUE JIMYHBIE BO3MOXKHOCTH C HEOOXOAMMBIMHU JJISl BBIOJHEHUS
pabot Tpyno3arparamu. CTyIE€HT UMEET BO3MOXHOCTh BBINOJHATH pabOTy JOMa WM B ayJIUTOPHUH.
Bonbioe BocnuTaTenbHOe M 00pa3oBaTeIbHOE 3HAUEHUE B CAMOCTOSITEILHOM Y4eOHOM TpyJe CTyIeHTa
UMeeT CaMOKOHTPOoJb. CaMOKOHTPOJIb BO30YKIaeT U MOAJEPKMBAET BHUMAHHE U MHTEPEC, MOBBIIIAET
AKTUBHOCTh MaMSTH W MBILIUICHUS, TO3BOJIIET CTYACHTY CBOEBPEMEHHO OOHAPYXHUTb U YCTPaHUTH
JIOTIYILIEHHbIE OIMWOKM U HEOCTATKH, OOBbEKTUBHO OIpPENEIUTh YPOBEHb CBOMX 3HAHMM, MPAKTUYECKUX
ymeHuil. CamMoe JOCTYMHOE M IMPOCTOE CPEICTBO CAMOKOHTPOJISI C MpUMEHEHHEM HHGPOPMAIOHHO-
KOMMYHHKAITUOHHBIX TEXHOJOTHH - 3TO PsIi TECTOB «on-line», KOTOphIE MO3BOJISIIOT B PEKUME PEAIbHOTO
BPEMEHHU OMPEICNIUTh CBOW YpOBEHb BJaJICHUS MPEIMETHBIM MaTEpHUajOM, BBISBUTH CBOM OLIMOKH WU
MOJIYYUTh PEKOMEHJAIMH TI0 CaMOCOBEPIIECHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome ¢ 1umepamypoii

Bcro nutepaTypy MOKHO pa3/ieiuTh HA YUeOHUKU U ydeOHbIE MOCOOUs, OpUTMHAIbHBIC HAYYHBIE
MOHOTrpauuecKue HMCTOYHUKH, HaydHble NYOJIMKAlMM B MEpHOAUYEcKOl mnedatu. M3 HUX MOXHO
BBIJICNIUTh  JIUTEPATypy OCHOBHYIO (PEKOMEHIYEeMYIO), JOTMOJHUTEIbHYI0 U JUTEparypy A
yriayOJIIEHHOTO U3y4eHUS AUCHUTIINHBIL.

W3ydyeHrne AUCUUIUIMHBI ClIeyeT HauyWHATh C y4eOHHKA, MOCKOJbKY YU4€OHHMK — 3TO KHHUTA, B
KOTOPOM M3JI0’KE€HBI OCHOBBI HayYHbIX 3HaHU 110 ONIPENEIEHHOMY MPEAMETY B COOTBETCTBUU C LEISIMU U
3ajauaMy 00y4€eHUs!, yCTaHOBJIEHHBIMU NTPOrPaMMOH.

IIpu pabote ¢ muTeparypoil HEOOXO0AUMO YUUTHIBATh, YTO MMEIOTCS Pa3JIMUHbIe BUJBI YTEHUS, U
KaKIbIH U3 HUX UCIIOJIB3YETCS Ha ONPENIEICHHBIX TallaX OCBOCHUS MaTepHaa.

IIpeosapumenvroe YTeHNE HANIPABICHO HA BBISBICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB M MOUCK
UX 3HaYEHUS B CIIPABOYHOM JIUTEpaType. B 4acTHOCTH, MpU YTEHUH YKa3aHHOW JUTEpaTypbl HEOOXOIMMO
oIpoOHENIIINM 00pa30M aHAIU3HPOBATH MOHATHSL.

Cke603HO€e umenue TIPEATIONAraeT NPOYTEHNE MaTepuana OT Havajga A0 KoHua. CKBO3HOE YTEeHHE
JUTEpaTyphl U3 MPHUBEAEHHOIO CIUCKA JaeT BO3MOXKHOCTb CTYIEHTY C(HOPMHUPOBATH CBOJ OCHOBHBIX
MOHATUH U3 U3ydaeMoi 001acTi 1 CBOOOIHO BIAIETh UMH.



Buvibopounoe — Ha000pOT, UMEET LIEIBIO TIOUCK M OTOOP Marepuaia. B pamkax JaHHOTO Kypca
BBIOOPOYHOE UTEHHME, KaK CHoco0 OCBOGHHUS COJEpXKaHHMA Kypca, JOJDKHO HCHOJIb30BAThCSA IPH
MOJITOTOBKE K MPAKTUYECKUM 3aHSATHSAM 110 COOTBETCTBYIOIIUM pa3/esiaM.

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 ®OC B mepeune BompocoB s coOecenoBaHus. llepedeHb STHX BONPOCOB
OTpaHUYEH, IO3TOMY BaKHO HE TOJIBKO COJIEPKaHUE BOIIPOCOB, HO CaM MPHHIIUI OCBOCHUS JTUTEPATYPHI C
MTOMOIIIBIO BOTIPOCOB K TEKCTaM.

Lenbto usyuaroweco dTeHHUS SBISETCS TIyOOKOE ¥ BCECTOPOHHEE TMOHHWMAaHHWE YYeOHOM
nHpopMmanmu. EcTh HECKOJIBKO PUEMOB U3yJarOIIero YTeHUS:

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 PacCMaTPHUBAEMbIM BOTIPOCAaM; HOBU3HA.

2. IlpueM NoCTaHOBKHU BOIIPOCOB K TEKCTY UMEET CJICTYIOIIHI alrOPUTM:

- MEJICHHO MPOYUTATh TEKCT, CTAPASICh TOHATH CMBICI H3JI0KEHHOTO;

- BBIJICJIUTH KIIFOUEBBIE CIIOBA B TEKCTE;

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

3. [lpuem Te3upoBaHMS 3aKIIOYAeTCs B (POPMYJHPOBAHUM TE3MCOB B BHUJC TIOJIOKCHHH,
YTBEPKJICHUH, BBIBOJIOB.

K sTomMy M0OHO 100aBUTH U MHBIE IPUEMBI: TIpUEM pedeprUpOoBaHUs, IPUEM KOMMEHTUPOBAHHUSL.

Baxxnoii cocrapinsomieil 1000ro COMUIHOTO HAYYHOTO M3JaHMs SBIISETCS CHHCOK JIMTEPATyphl,
Ha KOTOpYIO cchuiaeTcsi aBTop. [IpyM BO3HHMKHOBEHMHM HMHTEpeca K KaKOHW-TO OOCYKJaeMoil B TEKCTe
npo0sieMe Bcerjaa ectb BO3MOKHOCTh OOpaTUThCS K CIHCKY OTHOCSIIEWcS K Hell nuteparypbl. B aTom
ciydyae Bcs mpobiema Kak Obl pa3OMBaeTCsd Ha COCTaBISAIONIME YacTH, KaXKJash U3 KOTOPBIX MOXKET
U3y4aTbCs OTACIBHO OT Apyrux. [Ipu 3ToM BaskHO HE TEPSITh U3 BUAA OOLIUII KOHTEKCT U HE MOTPYKaThCs
Ype3MepHO B JIeTaJId, IOTOMY YTO TaKUM 00pa30M MOXKHO HE YBUAETh IJIaBHOTO.

[ToarotoBka K sK3aMeHy JOJHKHA MPOBOJIUTHCS HAa OCHOBE JICKIIMOHHOTO MarepHuala, MaTepuasa
MIPAKTUYECKUX 3aHATUN C 00s13aTEIbHBIM OOpalleHueM K OCHOBHBIM Y4EOHHKAM MO KypCy. DTO MMO3BOJIHUT
UCKITIOYUTH OIIMOKH B MOHMMaHUK MaTepuala, OOJIerdYuT ero OCMbICIEHUE, TPOKOMMEHTHPYET MaTepHall
MHOTOYHCICHHBIMU IPUMEPaMH.

Memoouueckue pekomenoayuu 0na NOO20MOBKU K IK3AMEHY:

DOx3ameH B V-M ceMmecTpe sBiserca (OpMOH HTOTOBOTO KOHTPOJS 3HAHUW W YMEHUU
oOyuaronuxcs 1o JaHHOM AUCIUIUIMHE, TOTYYSHHBIX Ha JICKIUAX, TPAKTHUYECKUX 3aHATUSAX U B MPOIIECCE
caMoCTOSITENbHOM  paboTbl. OCHOBOM ANt  OmpeAeNeHUs OIEHKH CIYKUT YPOBEHb YCBOCHHS
oOydaronuMucsl Marepuala, TMpeIyCMOTPEHHOTO JaHHOW paboueit mporpammoit K  sk3ameny
JIOMYCKAIOTCSl CTYACHTHI, HaOpaBmme 36 u Oojee OalIOB MO WTOTaM TEKYIIErO U MPOMEKYTOYHOTO
KoHTpoJs. Ha sk3amene ctyneHT MoxeT Hadpath oT 15 mo 30 Gamios.

B nepuoa moAroToBKH K SK3aMeHy 00ydarolmuecs BHOBh 00paIiarTcs K ya4eOHO-METOTUIECKOMY
MaTepHany 1 3aKperuIsioT IPOMEKYTOYHbIC 3HAHUS.



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

- HETIOCPCACTBCHHAA NOATOTOBKA B AHU, NPCAMICCTBYIOIIHNEC 3K3aMCHY 110 TCMaM KypcCa,
- IMOATOTOBKA K OTBETY Ha 5K3aMCHAIIMOHHBLIC BOITPOCHI.

[Ipu moaroToBKe K 9K3aMeHy OOydJaromMMCs 1esIeco00pa3HO MCIOJIb30BaTh MaTePHAJIbl JICKINH,
y4eOHO-METOIMYECKHE KOMIUIEKCHI, HOPMATHUBHBIE JOKYMEHTBI, OCHOBHYIO M JOTOJHHUTEIbHYIO
JUTEpaTypy.

Ha sx3amMeH BbIHOCHTCSI MaTepuan B 00beMe, MPeayCMOTPEHHOM pabouell mporpaMMoil yueOHoM
JTUCIUTIITUHBI 32 CEMECTP. DK3aMeH IIPOBOIUTCS B TUCBMEHHOM / yCTHOM (hopme.

[Ipu mnpoBeneHun »HK3aMeHa B THUChMEHHOW (yCTHOW) ¢dopme, Beaymuili mpenojaBaTelb
COCTaBJISIE€T 3K3aMEHAI[MOHHBIE OMJIEThI, KOTOpPBIE BKIIIOYAIOT B CE0s: TECTOBbIE 3a/1aHUsI; TEOPETUUECKUE
3a/laHus; 3a7a4u WM cuTyauu. GopMyaupoBKa TEOPETUYECKUX 3aJaHUsl COBNAIAET ¢ (GOPMYIHUPOBKON
MepeyHsi HK3aMEHALMOHHBIX BOINPOCOB, JIOBEIACHHBIX JIO CBEAEHUS OOydyaroluxcsd HaKaHyHe
sK3aMeHalnoHHON ceccun. ConepikaHue BOMPOCOB OJHOIO OWJIeTa OTHOCHUTCA K Pa3fIMYHBIM paszesiaMm
MIPOrpaMMBbI C TeM, 4TOObI 00Jiee OJTHO OXBATUTH MaTepual yueOHOW TUCITUILINHBL

B ayautopuu, rae npoBOIUTCS YCTHBIM 3K3aMeH, JODKHO OJHOBPEMEHHO HAXOJUThCS He Oolee
IIECTH CTYJIEHTOB Ha OJHOTO IpenojaBaTelis, IPUHUMAIOIIEro sk3aMeH. Ha moarotosky otsera Ha Ouier
Ha dK3ameHe oTBoAUTCS 40 MUHYT.

[pu mpoBeeHM MMCBMEHHOTO SK3aMeHa Ha paboTy OTBOAUTHCS 60 MUHYT.

Pe3ymnbTar ycTHOrO (IIMCHMEHHOT0) 9K3aMEHa BBIPKACTCS OIICHKAMHU:

Ouenxa «omauunon—om 91 oo 100 6an106 — TeopeTHIECKOE CONICPIKAHUE Kypca OCBOCHO TOJTHOCTRIO, 0e3
MPoOETIOB, HEOOXOIMMBIE MPAKTHYECKUE HABBIKK PA0OTHI C OCBOCHHBIM MaTepHasioM chopmMupoBaHsL. Bee
TIPETYCMOTPEHHBIE MTPOrpaMMOii 00ydeHHsl yaeOHBIE 3a/IaHKS! BBIIOJTHEHbI, KAYECTBO MX BBITTOIHEHHSI OLIEHEHO
4uCIIoM 0ajioB, GIM3KUM K MAKCUMaTbHOMY. Ha 3Kk3amMeHe CTyIeHT IeMOHCTpHpYET IITyOOKHEe 3HAHUS
TIPETYCMOTPEHHOT'O TPOrpaMMOi MaTeprana, yMeeT YeTKO, JJAKOHUYHO U JIOTHYECKH MOCIIeIOBATEIbHO OTBEYATh HA
TIOCTABJIEHHbIE BOIIPOCHL

Ouenka «xopouto» — om 81 0o 90 6annoe — TeopeTyeckoe CosiepkaHue Kypca OCBOSHO, HEOOXOTUMBIC
MPAKTUYECKUE HABBIKU paboThl C(hOPMUPOBAHBL, BBIIOJTHEHHBIE YUeOHbIE 3a/[aHHs COJIEpKaT He3HAUNTEIbHbIE
ormOku. Ha sK3aMeHe CTyieHT IeMOHCTpUPYET TBEPAOE 3HAHKSI OCHOBHOTO (TIPOTPaMMHOI0) Mareprasia, yMeeT
YeTKO, TPAMOTHO, 03 CYIIIECTBEHHBIX HETOYHOCTEH OTBEUYaTh Ha MIOCTABJICHHBIE BOIIPOCHL.

Ouenka «yooenemeopumenvrnoy — om 61 0o 80 6annoé — TeOpPEeTUUECKOE COACpPKAHUE Kypca
OCBOCHO HE€ IOJIHOCTBHIO, HEOOXOJMMBbIE MPAKTUYECKHE HAaBBIKM pabOThl cHOpPMHUpPOBAHBI YACTUYHO,
BBITIOJIHEHHBIE y4eOHbIe 3aJaHusl cojepxaT rpyOble ommoOku. Ha sk3ameHe CTyIeHT JEeMOHCTPHUPYET
3HaHHME TOJHKO OCHOBHOTO MaTepuana, OTBEThl COAEpKAT HETOYHOCTH, Clab0 apryMEHTHPOBAHBI,
HapylleHa MoC/Ie0BaTeIbHOCTh U3JI0KEHHs MaTepraa

Ouenka «neyoogremeopumenvno» — om 36 00 60 6ann106 — TEOPETUUECKOE COACPKAHUE Kypca
HE OCBOEHO, HEOOXOIMMbIE MPAKTUUYECKUE HABBIKM pabOThl HE COPMHUPOBAHBI, BHIIIOJHEHHbIE y4EOHbIE
3aJJaHus COoJiepKaT rpyOble OMIMOKHU, JTOTIOJIHUTENbHAsE CaMOCTOsATeNIbHAs paboTa HaJl MaTepualloM Kypca
HE MpHUBEJET K CYIIECTBEHHOMY IOBBIIIEHUIO KauecTBa BBINOJIHEHUs y4eOHbIX 3anaHuil. Ha sk3amene
CTYIAEHT JAEMOHCTPUPYET HE3HAHHME 3HAUYMUTEIBHOW YacTH MIPOTPAMMHOIO MaTepuala, CyLIECTBEHHBIE
OmMOKM B OTBETAaX Ha BOIPOCHl, HEYMEHUE OPHUEHTHPOBAThCA B MarepHaje, HE3HAHHE OCHOBHBIX
MOHATHH TUCITUTLIAHBI



8. MarepuajibHO-TeXHHYECKOe oOecneyeHne JUCHUIIUHBI

8.1 TpeOGoBaHus K MaTepHAJILHO-TEXHHYECKOMY 00eclieYeHHI0

Jdns  peanuzanuu  paboyeil MporpaMmbl JUCHMIUIMHBI HMEIOTCS CIIEHUAIbHBIC TMOMELICHHUS JUIS
MIPOBEACHUSA 3aHATUM JIEKIMOHHOTO M CEMHHApPCKOIO THIIA, TPYNIOBBIX W HHIWBUAYAJIbHBIX
KOHCYJIBTALIMM, TEKYLIEro KOHTPOJISI M IIPOMEKYTOYHOM aTTECTaluy, a TakKe IOMELIEHUs s
CaMOCTOSITEIbHOW PAa0OTBI M TOMEHICHHUS IS XpaHEHHS W TPOPHUIAKTHYECKOTO OOCTYKHUBAHHS
obopynoBanus. CrenuanbHble TOMEIICHUS YKOMIUIEKTOBAHBI —CIEIHAIM3UPOBAHHON MeEOeIbi0 |
TEXHUYECKUMHU CpelCcTBa OOy4YeHHWs, CHYKAaIUMH IS TPeACTaBIeHUS WHGOpMAnuu OOJBIION
ayJIUTOPUHU.

Jia mpoBeneHus 3aHATHHA JIEKIIMOHHOTO TUIA MMEIOTCA JAEMOHCTPAllMOHHOE O0OpydOBaHHE U
yueOHo-HarsiiHple  nocobus. [lo aucuunimHe «®usznueckas XUMHUS» HMMEIOTCS NPE3EHTALMU 10
OTJIENbHBIM TE€MaM Kypca, MO3BOJIsIIOIIKE Hanbosee 3(pPEeKTUBHO OCBOMUTH NMPEACTABICHHBIA yueOHBIN
MaTepuail.

[Ipu npoBeseHNN 3aHATUH JIEKIIMOHHOTO/ CEMUHAPCKOTO TUIIA 3aHATUN UCTIOIb3YIOTCS:
JAUUEH3UOHHOE NPOZPAMMHOE o0ecneueHue:
IlepeyeHb JUIEH3HOHHOTO POorpaMMHoro odecnedenuss KbI'y 2019

Ne IIpaBoodaanarenn HaumenoBanue nmporpamMmmsl, OcHoBaHue 11s
n/n NMPaBo UCIOJIL30BAHNS KOTOPOl | MCIOJIb30BAHUS
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 OOecTieueHHs 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 CTyAeHTOB € OrpaHUYEHHBIMH BO3MOKHOCTSMH 370POBbSI CO3/IaHbl CIELUATbHBIE YCIOBUS
JUIs TIOJNydeHus oOpa3oBaHus. B 1ensx JOCTYMHOCTM TIOJIy4€HHUs BBICIIETO 00pa3oBaHUS IO
00pa3oBaTeNbHBIM MPOrPaMMaM HHBAIUIAMHU U JIMIIAMU C OTPAHUYEHHBIMU BO3MOKHOCTSMH 3/I0POBbBS
YHHUBEPCUTETOM 00€CIIeYNBaAETCS:

1. AnpTepHaTuBHas Bepcusl o(puimanbHOro caiita B cetu «MIHTepHEeT» A7 ClIabOBUAAIINX;

2. JInst ”HBANMUOB C HAPYIIEHUSMU 3peHHs (CI1a00BUASIINE, CIIEBIC)

- TPUCYTCTBHE AaCCHUCTEHTa, OKa3bIBAIOUIETO OOyYaromeMycss HEOOXOJAUMYI TOMOIIIb,
nyOIupoBaHUE BCIYX CIPABOYHON WH(OPMAIIUU O paCUCaHUM YUEOHBIX 3aHSITUIN; HATMYUE CPENICTB IS



YCUJIEHUS] OCTATOYHOI'O 3pEHMsI, OpalllIeBCKOM KOMIIbIOTEPHON TEXHUKH, BUACOYBEINUUTENEH, TpOrpaMM
HEBU3YaIBHOTO JOCTYyNa K UH(OPMAIMH, TPOTPAMM-CUHTE3aTOPOB PEUH U IPYTUX TEXHUUYECKHX CPEJICTB
npueMa-tepenadn yueOHoi nH(pOpMaIry B TOCTYIHBIX GopMax JJIsl CTYyICHTOB C HAPYILICHUSMH 3pEHHS,

- 331aHU JUIs1 BBIIIOJTHEHUS HA SK3aMEHE 3aUNThIBAIOTCS ACCUCTEHTOM;

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

3.Ins1 uWHBaNMIOB M JIMII C OIPAaHMYEHHBIMM BO3MOXXHOCTSIMU 3J0POBbS IO  CIyXY
(cmabocnplmanye, Tiayxue):

- Ha 3aueTe/’K3aMEHE MPHCYTCTBYET AacCHUCTEHT, OKAa3bIBAIOUIMH CTYACHTY HEOOXOAUMYIO
TEXHUYECKYIO ITOMOIIb C YI€TOM UHIUBUAYAIBHBIX 0COOCHHOCTEH (OH IOMOTaeT 3aHATh pabovee MecTo,
Mepe/IBUraThCsl, MPOYNTATh U 0(OPMUTH 33JaHKE, B TOM YHCJIE 3allUChIBas O] IUKTOBKY);

- 3a4€T/K3aMeH MPOBOIUTCS B MMCbMEHHON QopMme;

4. JIns MHBAIMJIOB U JIMIl C OTPAaHUYEHHBIMH BO3MOKHOCTSIMH 370POBbsI, UMEIOIINX HapyLIECHUs
OTIOPHO-ABUraTEIbHOIO allapara, CO3JaHbl MaTepUalbHO-TEXHUYECKUE YCIOBUS 00ecleyrBarome
BO3MOXHOCTh O€CTpEnsTCTBEHHOIO JJOCTyNa 00Yy4aromuXxcs B ydeOHble MOMEIIEHHs, 00ObEKTY MUTAHUS,
TyaJleTHbl€ U JpyrHe MOMEUICHUs YHUBEPCHUTETa, a TakXke NpeObIBaHMs B yKa3aHHBIX MOMELIECHUSX
(HanmM4Ke paclIMPeHHBIX IBEPHBIX MPOEMOB, IOPYYHEHN U IPYTrUx MPUCIOCOOIEHU).

- MMCbMEHHBIE 3a/IaHUS BBIOJHSIIOTCS Ha KOMIBIOTEPE CO CIEHUAIU3UPOBAHHBIM IIPOIPAMMHBIM
obecrieueHneM MM HaJUKTOBBIBAIOTCSI ACCUCTEHTY;

- 10 ’KEeJIaHUIO CTY/EHTa IK3aMEeH MPOBOIUTCS B YCTHOU (hopMme.

OOyuvaromecs M3 4YHCIa JIMI C OTPAaHMYEHHBIMM BO3MOXKHOCTSMHU 3/I0pOBbsS 0O€CIeUeHbI
JIEKTPOHHBIMU 00pa30BaTENbHBIMU pecypcaMd B (OpMax, aJalTUPOBAHHBIX K OTIPaHUYEHUAM HX
3I0POBB.



Ipunoxenue 1
JUCT U3MEHEHUM (JIONIOJTHEHUI)

B pabo4yro mporpaMMy 1o AUCHUTIIHHE « DU3UYecKasi XUMUs» 110 HAIIPABICHUIO

noarotosku 04.03.01 — Xumust; lpodpuns OpraHnyeckasi XuMus
Ha 2020/2021 yueOHBIN TO

Hepeqenb BHOCHUMBbIX

Neri/mm JuemeHT (myHkT) PIT/] . .
H3MEHEeHU (JI0MOJIHeHUil)

IIpumeyanue

OO6cyx1eHa 1 peKOMEHJ0BaHa Ha 3acelaHuu Kadeapbl HeopraHuueckoil u Gpusndeckoit XuMuu
NpoTOKOJ No or" " 2020r.

3aBenyromuit kadenpoit /KymxoB 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 «XOPOL0» 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 HIkana 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  3aHITHUH.  YacTU4HOE | IOCEleHue AyIUTOPHBIX | AyIUTOPHBIX 3aHSATUI.
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 3aaHAH
Crynent HE JIOITyCKaeTcs K | 3aJJaHMi, OTBEThl Ha KOJUIOKBUYME Ha | BolmonHeHue 3aJlaHuN oISt | oISt CaMOCTOSITEIILHON
MPOMEXYTOYHON aTTeCTallun 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 OTan4aHO
(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
MOJIHBI OTBET TOJIBKO Ha OJHH
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 IONHEIA 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 OAWH BOIMPOC WJIN YaCTHUYHO | pyOSKHOrO  KOHTpOJIs,  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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