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1. He.ﬂl/l H 3aJa4YM OCBOCHUSA JUCIHHUITJINHBI

Heuablo ocBoeHus AUCHUILTNHBI «Du3ndeckas XUMUS) ABISETCS (OPMHPOBATH M PACKPHITH CMBICIIBI
OCHOBHBIX 3aKOHOB M 3HAaHUH Yy CTYACHTOB B 00JIACTH (PU3MUECKOW XMMMHHU, HAYYUTh CTYACHTOB BHJICThH
00JIaCTH TPUMEHEHWE STHUX 3aKOHOB W 3HAHWM, MOHMMAaTh WX MNPUHIMIHAIGHBIE BO3MOXKHOCTH MpPHU
pelIeHNH KOHKPETHBIX 3ajjay, MOKa3aTb poib (U3NYECKOH XMMHU KaK TEOpeTHYecKoro (yHIaaMeHTa
COBPEMEHHOM XH-MUH, HAyYUTh OCHOBAM XHMHYECKOH TEPMOAMHAMUKHU, TEOPUU PACTBOPOB U (a30BBIX
pPaBHOBE-CUM, JJIEMEHTAM CTAaTUCTHUYECKOM TEPMOAMHAMMKH, OCHOBAM XUMHMYECKOW KHHETHKH U
KaTajau3a, JEKTPOXUMHHU, JaTh NIPEACTABICHUS O MEXAaHU3MaX XUMHUECKUX PEaKLIUM.

3aga4yu AUCHMILVINHBI:

- (hopMupoBaHKE €CTECTBEHHO HAYYHOTO MUPOBO33PEHHUS y CTYACHTOB;

- MPUOOpETeHNEe CTYACHTAMH OCHOB 3HAHUH MO (U3NKO-XUMHUYECKUM 3aKOHOMEPHOCTSIM XHMHYECKUX
IIPOLIECCOB;

- (opMHMpOBaHUE NPAKTUYECKUX YMEHHH M HAaBBIKOB, a TAKXKE IOJTNOTOBKAa U BBHINOJIHEHUE (UUKO-
XMMHUYECKUX SKCIIEPUMEHTOB, UX MaTeMaTH4ecKoil o0paboTka M MHTepHpeTalnus, YMEHMH pemarb H
CTaBUTh (PU3MKO-XMMUYECKUE 3aa4H.

- mpuoOpeTeHre HAaBBIKOB YIOBIETBOPSIOMIMX TPEeOOBAHUSIM HpO(l)eCCI/IOHaJIBHOFO CTaHaapTa
«Ilengaror (megaroruyeckasi AesTEILHOCTh B c(epe MONIKOILHOIO, HaYaJIbHOIO OOIIETO,
OCHOBHOro o01ero, cpenHero oOmiero oOpa3oBaHus) (BOCHHUTATENb, YYUTENb)»
yTBEPKJICHHbIN npukazoM Muntpyna Poccuu ot 18 oktsa0ps 2013 r. N 544H

2. Mecro qjucuumiunebl B crpykrype OIIOII BO
JucnumnmHa «Pu3ndeckas XUMUS» SBISICTCS TUCIUTLIIMHON o0s3aTenbHOM YacTh biok 1 «/lucuumamabt
(Momynu) OCHOBHOM o0Opa3oBareibHOHN mporpammsl o HampasieHuto 04.03.01 Xumus.
W3yuenune nucuumianHbl «Pusnueckas XuMus» Oazupyercs Ha CyMMe 3HAHWUH, IOJIYYEHHBIX
CTYIEHTAaMM B XOJl€ M3yUEHUS CIEAYIOIIMX AUCHUIUIMH: «MartemaTtukay», «Pusnka», «Heoprannyeckas
XUMUS», «AHaIuTHYEeCKas Xumusn», «KBanrosas xuMmusn», «CTpoeHue BemecTBa», «Kpucramioxumus» u
ap.
HucuunnuHa «@Pu3nyeckas XUMHUsSD» SABISETCS NPEAUIECTBYIOIIEH [UIsi TakUX JUCHMIUIMH —Kak:
«Konnougnasg xumusy», «BMC»y», «Dusndeckue METOALI UCCAEIOBAHUS», « XUMUYECKAST TEXHOJIOTHSI.
N3ydenne naHHON MUCHMIUIMHBI HANPABICHO HAa OCBOSCHHME OOOOIICHHBIX TPYIOBBIX
byHKIII
[IC «Ilenaror (memparoruyeckasi 1eATeIbHOCTh B c(epe AOUIKOIbHOT0, Ha4albHOTO
00111eT0, OCHOBHOI'O OOIIIETO, CpeHero 00IIero oOpa3oBaHus) (BOCIUTATEIb, YUUTEIh)»
YTBEPKIECHHbIM npukazoM Muntpyna Poccun ot 18 oxtabps 2013 r. N 544n OTO -
[lenaroruyeckasi neATEIbHOCTh MO MPOCKTUPOBAHUIO M peau3aiuu o0pa3oBaTeIbHOTO
mponecca B O6paBOBaTeJ'IBHBIX opraHu3anuAax AOMKOJbHOIO, Ha4YaJlbHOI'O O6IHCI‘O,

OCHOBHOTO OOIIIETO, CPEAHETO 00111eT0 00pa30BaHUS.
3. TpeboBaHus Kk pe3yJbTaTaM OCBOEHUSI JUCIUNIMHBI (MOAYJISA).

[Iporiecc wu3y4yeHHs MAUCUUIUIMHBI HampaBieH Ha (HOPMUPOBAHHME CIEAYIOIIMX KOMIETEHIMH B
cootBercTBUM ¢ @I'OC BO u OIIOIT BO no nanpasnenuto noaroroBku 04,03,01 — xumus (ypoBeHb
OakanaBpuaTa)



OIIK-1. CnocobeH aHaIM3UPOBaTh H  HMHTEPIPETUPOBATH  PE3yJIbTAaThl  XMUMHUYECKHX
HKCIEPUMEHTOB, HAOIIOJCHUN 1 U3MEPEHUIN
OIIK-2. Crnoco0GeH MmpoBOAUTH C COOJIOJIEHHEM HOPM TEXHHKH O€30MacHOCTH XHWMHYCCKHI
9KCIIEPUMEHT, BKIIOYas CHUHTE3, aHalu3, H3yYE€HUE CTPYKTypbl M CBOWCTB BEILECTB U
MaTepUajoB, UCCIIEIOBAaHUE MPOILIECCOB C UX yYaCTHEM
OIIK-3. Cnoco0GeH NpUMEHATh PACUETHO-TEOPETUYECKHUE METOIbI Ui H3YyYeHHs] CBOMCTB
BEUIECTB U MPOIECCOB C UX YYAaCTHEM C HCIOJIb30BAaHUEM COBPEMEHHOM BBIYHUCIUTENBHOM
TEXHUKU
OIIK-4. CrniocobeH maHUpOBaTh padOTHl XWMHUYECKOW HaIpaBICHHOCTH, 0OpadaThiBaTh H
UHTEPIPETUPOBATh IMOJIYUYEHHBIE PE3YIbTAThl C HCIIOJIB30BAHUEM TEOPETUUECKUX 3HAHUN H
MPAKTUYECKUX HAaBBIKOB PEIICHUS MAaTEMAaTHUYECKUX U (PU3NYECKUX 3a]1a4
OIIK-6. CriocobeH mpeAcTaBiIATh pe3yJbTaThl CBOCH pabOThl B YCTHOM M MUCBMEHHOM (opme B
COOTBETCTBUH C HOPMaMHU U IIPAaBUJIAMU, IPUHATHIMU B TPO(HECCHOHATIEHOM COOOIIECTBE

B pesynbprare uzydeHus: AMCIUIUIMHBL «DU3nUecKass XUMUS» CTYIACHT JT0KEH:

— 3HATh: OCHOBHBIE 3aKOHBI M 3aKOHOMEPHOCTH, ONPEACISIONINE HAlpaBlIeHUE M pe3yibTaT
NPOTEKaHHsI MPOLECCOB B TOMOICHHBIX M TETEPOreHHBIX CHCTEMaxX, CIIOCOOBI aHATUTUYECKOTO
IPEICTABICHUS 3TUX 3aKOHOMEPHOCTEH .

— yMeThb: OopMynIUpoOBaTh KOHKPETHBIC XMMUYECKHUE 33/1a4l Ha OCHOBE 3aKOHOB M 3aKOHOMEPHOCTEH,
OCBOCHHLIX B KYpCC (1)I/I3I/I‘~I€CKOI\/JI XUMHHU; T10J1y4YaTb (1)I/I3I/IKO-XI/IMI/I‘-ICCKI/IC AAaHHBIC, IPO-BOAUTH HUX
MaTeMaTHYECKyI0 00paboTKy, 0000IIaTh MOTydeHHBIE PE3YIbTATHI.

BJIAJ1€Th: HpOCTCfIIHPIMPI paCY4CTHBIMH MCTOAAMU PCUICHUA (1)H31/IKO-XI/IMI/I‘-ICCKI/IX 3aJda4, Ha-BbIKaMU
IIOHUCKa (1)I/ISI/IKO-XI/IMI/I‘~I€CKI/IX JAaHHBIX B OTKPLITBIX UCTOYHHKA (B TOM 4YHCJIC, B I/IH(l)OpMaIII/IOHHI)IX bazax
,Z[aHHBIX) U IIPUMCHCHUS UX IIPU PCIICHUHU ITPAKTHYCCKUX XUMHUYICCKUX 3a1aY .

IIpuoGpecTu oNbIT AeATEJNLHOCTH: B aHaNW3e, (POPMYIHPOBKE U PEHICHUH KOHKPETHBIX XM-MHUYECKUX
3a/la4, MHTEPECYIONHX (PyHIaMEHTAIbHYIO HAYKy U MIPAKTHKY

IIpuoGpecTu onbIT AeATEJBHOCTH: B aHa/IN3€, (POPMYIMPOBKE U PEIICHUN KOHKPETHBIX XU-MUYECKUX
3amau, uHTEepecyromux (ynnamentansayo Hayky u npaktuky (IIC «Ilemaror (memarormdveckas
NEATEIIbHOCTh B cpepe AOIIKOJIBHOTO, HAYaIbHOTO OOIIEro, OCHOBHOTO OOIIETO, CPEAHETO
oOmero oOpa3zoBaHusi) (BOCIUTATENb, YUYHUTENb)» YTBEPKICHHbIM NpHKa3zoM MUHTpyna
Poccun ot 18 oktsa0ps 2013 r. N 5440 T® - A/01.6 O6menenaroruueckas (QyHKIUsA,
A/02.6 BocnurarenpHas naearenpHocTb, A/03.6 PasBuBaromias nesreinpHOCcTh, B/03.6
[Tenaroruueckas A€SITEIBLHOCTD MO peaIU3alMU IPOTPaMM OCHOBHOTO U CPETHETO OOIIIETro
o0pa3oBaHUsI)

4. Conep:kanue ¥ CTPYKTYpa IMCHUIIJIMHBI (MOAYJIs1)

Tabnuma 1. Conepkanne AMCUUIIINHBL (MOIYs) «DU3ndeckass XUMHUD»

Haunmen Kon HaumenoBan

oBaHHe Conep:xanue pas3jiena KOHTPOJI | He

pa3aena HPYeMO | OLIEHOYHOI'0
i cpeacTrsa




KOMIIETE

HIUU
Wid  ee
4acTu
OCHOB | Makpockonu4eckue cuctembl U TepmoanHamuueckuid metoa ux | OIIK-1; | 3amura
bl ONMCaHUSI. Tepmuueckoe paBHOBeECHE cucremsr. | OHK-2; | gmaGopatopro
XUMUNY | TepmoanHaMHYECKUE MIepEMEHHBIE. Temneparypa. OIK-3; | 3 paboThI
EC-KOW | UHTeHCHBHBIE M SKCTCHCHBHBIC BEIMUYMHBL. OOpaTHMbIE | 811:[[§-2’ (JIP),
TEPMO | HeoOpaTtuMble TpPOIECCHl. YPAaBHEHHS COCTOSIHUSA. Y paBHEHHE e Tectuposa-
JAU- COCTOSIHUSI MCAIBHOTO ra3a, raza Ban-nep-Baansca. Teopema o HHE (T),
HAMUK | COOTBETCTBEHHBIX  COCTOSIHUAX. BupuanbHble  ypaBHEHMS KOJJIOKBUYM
n COCTOSIHHUSL. (X),
Temnora u paGotsl paznuuHoro poxaa. Pabora pacumpenus st pyOeKHBIN
paznuuHbIX npoueccoB. [lepBbli  3aKOH TEpMOAMHAMUKH. KOHTpPOJIb
Buytpennss osHeprus. Onranenus. 3akoH l'ecca u  ero (PK).

cieactBus. CTaHAApPTHBIE COCTOSHUS M CTaHJAPTHBIE TEIUIOTHI
XUMUYECKHX  peakuuu.  Temora  cropanus.  TemoTsl
oOpa3zoBaHMs. 3aBUCUMOCTh TEIUIOBOTO 3(¢eKTa peaKuuu OT
TEeMIIePaTypBhl. dopmyna Kupxroddda. 3aBUCUMOCTh
TEIUIOEMKOCTH OT TEMIIEpaTyphbl M PacyeThl TEIJIOBBIX 3()(HEKTOB
peakiuii. TaOau1bl CTaHAAPTHBIX TEPMOJANHAMUYECKUX BETMUUH
U MX MCII0JIb30BaHHE B TEPMOJUHAMUYECKHX pacyeTax.

Bropoii  3akOoH  TepMOAMHAMHKM U  €ro  pasjn4Hble
(GbopMyIMpPOBKH. OHTpomus. YpaBHEHHE BTOPOro Hauaia
TEPMOJUHAMHUKHU 11 0OpaTUMBIX U HEOOPATHMBIX MPOIIECCOB.
HexomnencupoBannas  teruiota  Kmaysuyca u  pabora,
noTtepsiHHasi B HeoOpatuMmoM mporecce. OOOCHOBaHHE BTOPOTO
Hauana TtTepMmoauHamuku. Teopema Kapuo - Knaysuyca.
Paznuunble mKaIbl TEMIIEPATyp.

OHTponUs Kak QYHKIUS COCTOSHUS. MI3MEeHeHue SHTpONUU MpU
pasnuyHbIX Iporeccax. V3MeHeHre SHTPONUU M30JIMPOBAHHBIX
IIPOLIECCOB M HaIIpaBJIEHUE IIPOLECCA.

MaremaTtnueckuil anmnapat TepMoauHaMuku. OyHIaMeHTanbHOe
ypaBHeHue ['10OO6ca. BHyTpeHHss1 3Heprusi, Kak OJHOpOJHas
¢byHKIMS o0BbEMa, SHTPONMU W YHcIa MoJjeill. YpaBHeHHE
I'u66ca-/rorema. TepmonnHamMuaeckue MOTEHITUAITHI.
CoorHomennss MakcBemna W WX HCIONIB30BaHHE JJIS BBIBOJA
Pa3NUYHBIX TEPMOJAMHAMHUYECKUX COOTHOULICHUH. YpaBHEHHE
I'n66c¢a - ['enpmrombia.

CBoiicTBa TepMOAMHAMUYECKHUX MOTEHIMAJOB. Pa3nuyHble
(GopMBI 3amUCH YCIOBHM TEPMOJWHAMHUYECKOTO PABHOBECHS.
Kpurepnii caMonpon3BOIBHOTO MPOTEKAHUSI POLIECCOB.

CBsi3p  MeXay KaJOpUUYECKMMH M TEePMOJMHAMHUYECKHUMHU
MepEeMEHHBIMH. MeTOIIbI BBIYMCICHHUS DHTPOIUH, BHYTPEHHEH
SHEPTHUH, SHTANBINU, S3Hepruu ['enbMromnpia u sHepruu ['ndocea.




XUMHUYECKUN MOTECHIIMA. CranpapTHbIi XUMHAYECKUN

noreHryan. CriocoObl BBIUUCIEHUS HU3MEHEHUNW XUMHUYECKOTO
HOoTeHIIHalIa XUMHUYECKUN HOOTEHIMA] HIEAIbHOI0 U
HEUJCAIbHOTO ra3oB. Merox nerydectu. PasnuuHble METOIbI

BBIYUCIICHUSA JICTYUECTHU U3 OIIBITHBIX JaHHBIX.

PACTB
OPLI,
DA30B
bIE
PABHO
BE-CHUA

PaCTBopBI Pa3JIMIHBIX Pazauunnie CITIOCOOBI

BBIpAXXCHUA COCTaBa pacTBOpa.

KJIACCOB.
CMecn wuIeaNbHBIX Ta30B.
TepMmoauHaMHuUecKue CBOMCTBA ra3oBbIX cmeceil. MpeanbHble
pacTBOpbl B PA3IMYHBIX AarperaTHbIX COCTOSIHUAX M o0Iee
YCIIOBUE UJI€aTIbHOCTU PACTBOPOB.

JlaBjieHrE HACBIILIEHHOTO Iapa >KMJKUX pacTBOpPOB. 3aKoH Payis
n 3akoH [I'empu. HMpeanbHble M HEUJCAIbHBIE PaCTBOPHI.
XMMHMYECKUH TOTEHUMaJa KOMIIOHEHTa B pacTBope. Meron
akTuBHOCTeH. Koa(uiMeHTsl akKTUBHOCTU U UX OIpeJesieHUe
[I0 NapUHaJbHBIM  JIaBICHUAM

COCTOAHUA  IIPH

KOMIIOHEHT. CTaHJIapTHbIE
ONPEIEICHUN XUMUYECKUX IIOTEHLHAIOB
KOMIIOHEHT B JKUJKUX M TBEpPAbIX pacTBopax. CuMMeTpuuHas u
HECHMMETPHUYHAs CUCTEMBI OTCUETA.

TepmonnHaMuyeckass Kjaccupukauus pacTBOpoB. DyHKUUS
CMEUICHUS Uil MACAIBHBIX MW HEUJCAIbHBIX PACTBOPOB.

[IpenensHO pa3baBieHHbIE pacTBOPBHIL, aTepMaibHbIe,
peryispHbIe, PACTBOPHI M KX CBOICTBA.

[lapuuaneHpie MOJIBHBIE BEJIMYMHBI U WX OINpEICIICHUE U3
OMBITHBIX JIaHHBIX s OuHapHBIX cucteM. O000IEeHHOe
ypaBHenue I n60ca - J{rorema.

I'ereporennsie cucremsl. [loHsTHE (ha3bl, KOMIIOHEHTa, CTENICHH
cBoOoabl. BriBoj ycnoBust QazoBoro paBHOBecus. BbiBoa
ycioBusi MeMOpanHoro paBHoBecus. [IpaBumno a3 ['u66ca u ero
BBIBOJI.

da3oBble paBHOBECUS B  OJHOKOMIIOHEHTHBIX

VYpasuenne Kianeiipona - Kiaysmyca um e€ro mpumeHeHue K

CUCTEMAX.

pa3nuyHbIM  (a30BbIM paBHOBeCHsM. JluarpaMMmbl COCTOSHUS
BOJIbI, cepbl, ochopa u yraepona. @a3oBble mepexoabl NEPBOTO
pona. da3o0Bble EPEX0bl BTOPOTO POAA.

@a30BbIE  pAaBHOBECUS B JABYXKOMIIOHEHTHBIX CHCTEMaXx.
KomnurarusHsie cBoiicTBa pacTBOpoB. MI3MeHeHne TeMneparypsl
3aTBEPAECBAHUS  PA3JIUYHBIX PACTBOPOB.
Mmetoa. YpasHenue lllpenepa. Ocmoc kak npumep MEMOPaHHOTO

paBHOBecHs. YpaBHenus Baut-I'odda, ero repmoanHamudeckuit

Kpunockonnueckuit

BBIBOJI M 00J1aCTh MPUMEHUMOCTH. PaBHOBECHE KUIKOCTH - Map B
JIByXKOMIIOHEHTHBIX CHCTeMax. PaBHOBECHBIE COCTaBHI Mapa U
XKUAKOCTU. Paznuunble BUIbI Pa30BBIX AUarpaMM: p-X
(T=const), T-x (p=const).

Tepmonunamuyeckuii BbIBOA 3akoHOB ['mO6ca - KownoBainona.

OIIK-1;
OIIK-2;
OIlK-3;
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(K),
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KOHTPOJIb
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Paznenenue BemecTB myTeM MEPEroHKU. A3€0TPONHBIE CMECU U
MX CBOMCTBA.
JuarpaMmbl  COCTOSIHMSL  (IUIABKOCTH)  JIBYXKOMIIOHEHTHBIX
CUCTeM W WX aHajJW3 Ha OCHOBE MpaBwia ¢a3. PaccmamBanue B
JIBYXKOMIIOHEHTHBIX CUCTEMAX.

TpexkoMmoHeHTHBIE CUCTeMBI. TpeyronbHuk [ mb0ca.

XMWY
ECKHE

AJICOP
BLIMOH
HBIE

PABHO
BECUSI

BBIBOI[ YCJIOBUA XUMHYECKOI'0 PAaBHOBCCHHA. XumMudeckas

nepemenHass. M3orepma Banrt-I'odda. H3menenue suHeprun
I'n66ca m sHeprum I'enbMronbla IOpU XUMHUYECKOM pPEAKLUU.
XHUMHUYECKOE CpOJACTBO. 3akoH aAedcTBHs Macc. CraHaapTHast
sHeprus ['mb6ca xummueckoil peakuuu. KoHcranra paBHOBeCHs.
Paznuynble BUBI KOHCTAHT PAaBHOBECHUS U CBS3b MEX1y HIMHU.
XuMHUYeCKHue paBHOBecHss B pacTBopax. KoHCTaHTBI
pPaBHOBECHs NPHU PA3IMYHOM BBIOOPE CTAHAAPTHBIX COCTOSHHN
U1l y4aCTHUKOB XUMHUYECKOE paBHOBECHE B

pa3baBIeHHOM pacTBope. BiusHue HHEPTHOrO pacTBOPUTEIIS.

PCaKIUU.

I'ereporeHHble XUMHUYECKHE paBHOBECHs ¢ oOpa3oBaHMEM U 0e3
00pa3oBaHUs TBEPABIX PACTBOPOB.

3aBUCUMOCTh KOHCTaHT PAaBHOBECUSl OT TEMIIEPATypbl U
JaBlIeHUSA.  YpaBHEHHE  M300apbl

peakummn u €ero

TEPMOJMHAMUYECKMHA  BbIBOJ.  [Icnonp3oBaHME — pa3iaMuHBIX
NpUOMKEHUI Ul TEIUIOEMKOCTeH peareHToB NpH pacyerax
XMMUYECKUX PAaBHOBECHUH IPU Pa3IMYHbIX TEMIIEPATYPaAX.

Tperuit 3akon tepmomuHamuku. [loctymar Hepucra. Iloctymar
[Inanka. PacueTsl  aOCONIIOTHOM  SHTPONUM  XUMHYECKUX
COEIMHEHUI.

[IpuBeneHHble TepMOAMHAMUYECKHE MOTEHIMATIbl. COBpEMEHHBIE
METO/Ibl pacyeTa PaBHOBECHBIX COCTABOB.

SBnenus angcopbumu. AncopOeHt. AncopOar.  CtpykTypa
MIOBEPXHOCTH M TIOPUCTOCTh ajcopOeHTa. Bumsl ancopOrum.
JlokanuszoBaHHas " JENTOKATN30BAHHAs azicopOrus.
MoHoMoONeKysipHas M TOJUMOJIEKYJIApHas  aJcOpOIHsL.
Onpenenenue ancopouun no ['m66cy. AncopOrys u3 pacTBOpOB U
ra3oBoil Qasbl. M3oTepMbl U m300apbl ajncopOuuu. YpaBHEHHE
Jlenrmiopa, €ro TEpMOJMHAMUYECKUNA BBIBOA U  YCJIOBHUSA
npuMeHUMocTd. YpaBHenue ['enpu. Koncranra ancopOLuoHHOrO
paBHOBECHS.

[MonumonexynsipHast ajncopOIus, ee NPHOIMKEHHOE OMHUCaHue
MeTonoM bpyHayapa - Omerta - Temnepa (B2T). BeiBoj ypaBHeHUS
BOT. Hcnone3oBanue ypaBHeHus bOT nana onpenenenus

MIOBEPXHOCTH a/1COPOEHTOB.

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;
OIIK-6;
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OJIEME
HTBI
CTATH

OcHoBHBIC IIOHATHA n MOCTYJIAaThI CTaTUCTUYECKOM
TCPMOAUHAMUKHU. OcHOBHEBIC 3aJ1a4l CTaTUCTUUECKON MEXaHMKH.

OcHoBHBIC uaeu CTaTHUCTUYECKOMH TCPMOANHAMHKHU.

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;

3amura
nabopaTopHO
78 paboThI




CTHUYE | Pacnpenenenusa. @azoBoe mnpoctpancTBo. Cratuctuueckue | OIIK-6; | (JIP),
CKOI1 ancamOmu. IloctynaTel cratuctuueckoil MexaHuku .Teopema Tectupona-
TEPMO | JlyuBwins . OCHOBHBIE THIIBI CTaTUCTHYECKUX aHcaMOIei HHUE (1),
JMHAM | Mukpokanonundeckuit ancamOnb .Iloctynar 3. Kanonuueckuii KOJUIOKBUYM
UK aHcamMOJb. bonbmioit kaHoHWYecKui ancaMOIb . Pactipenenenue (K),
MakcBeisia 1o ckopoctsiMm  .Pacnipenenenue  bonbiimana pyOeKHBII
Iloctynar 4. KBanToBas craTucTuueckasi TepMOJUHAMUKA. KOHTPOJIb
OO6mme COOTHOIIICHUS ~ MEXAY  CTAaTUCTUYCCKUMH u (PK).
TepMOIUHAMUYECKUMH (QYyHKIUsAMH. CyMMa IO COCTOSHHUSM
.CBoiicTBa CyMM 110 COCTOSIHUAM .CBSI3b CYMMBI 110 COCTOSIHUSAM
¢ TepMoanHamuueckumu (yakiusimu . Teopema o paBHOMEpHOM
pacripesielIeHu SHEPTHH MO CTETIEHSM CBOOO/IBI.
Cratuctuueckas TepMOJAMHAMUKA UJCAIBHBIX U  pealbHBIX
cucteM . MonekynspHas cyMMa IO COCTOSHUSIM HeadbHBIX
ra3oB. [loctynarenpHas cymma 1o cocTosHUSM .BHyTpeHHue
CyMMbl 10 cocTtossHusIM . TepmonuHamudeckue GYHKIUU U
ypaBHEHHE COCTOSIHMSI HUJCalbHBIX ra3oB .PacueT KOHCTaHT
paBHOBecHsl Uil HealbHbIX ra3oB .CymMma IO COCTOSHUSM
peasibHbIX ra3oB .CTaTucTHYeCKasi TEPMOIMHAMUKA aJCOPOLIUH.
XUMMNY | Xumnueckass KMHETUKAa - Hayka O ckopocTsix M mexanusmax | OIIK-1; | 3amwra
ECKAS | xumuueckux peaximii. HecoorBerctBue mexanmmosn peakuuit u | OIIK-2; | magoparop-
KMHET | ux cTeXxuoMeTpUuecKHX ypaBHEHUH. MexaHu3M pa3ioKeHUs OIIK-3; | 4o paboThI
KA N20, N205, cunte3a HBr u 111. 835:2’ (JIP),
OcHOBHbIE TOHATUS XUMHUYECKON KuHeTHKH. OrpenencHue " | Tectuposa-
cKopocTH peakuuu. KuHeTrmuyecknili 3aKOH JEUCTBUSA Macc U HHUE (),
o0nacth ero npumeHuMocTH. [lopsinok peaknuu. Kunernueckue KOJJIOKBUYM
KpuBble. Peakiny nepeMeHHOro nopsijika U U3MEHEHUe MopsiaKa (K),
B XOJE peaKkIuu Ha TMpuMepe peakiuu oOpazoanusi HBrT. pyOeKHBIH
MornekyasipHOCTb 3JIeMeHTapHbIX peakuuil. [Ipsimas u obpaTHas KOHTpPOJIb
3a7a4M XUMHUYECKON KUHETUKH. (PK).

HeoOpatumbie MepBOr0 U  BTOPOrO
nopsAaKoB. ABTokaranu3. HeoOpaTumble peakuuu mopsiaka .
OnpeneneHne KOHCTAHT CKOPOCTHM M3 ONBITHBIX JIAHHBIX.

pe€akuuu  HYIEBOTO,

MeTtob! onpeneneHus NopsAaKa peakliuy U BU1a KHHETHYECKOTO
ypaBHeHUs. Bpems nomynpeBpaiiieHust U cpeHee BpeMs )KU3HH.
Cnoxuple peakuuu. [IpuHIMI HE3aBUCUMOCTH MPOTEKAHUS
AJIEMEHTapHbIX CcTaguil. MeTo/bl COCTaBICHUS KHUHETHYECKUX
ypaBHeHHid.  OOpaTumble  peakud  I[EpPBOTro
OmnpeneneHre 3JIEMEHTapHBIX KOHCTAHT U3 OIBITHBIX JaHHBIX.
[TapanneneHbie peakuuu. IlocnenoBaTenbHblE peakuuyd Ha
pUMepe ABYX HEOOPAaTUMBIX pEaKIfii epBOro MopsaKa.

nopsjaka.

Kunernuecknii aHanu3 MpOLECCOB, MNPOTEKAIOIMIMX Yepe3
oOpa3oBaHUe MIPOMEKYTOYHBIX MIPOAYKTOB. [TpuHDMn
KBasucTaluoHapHoctu  bojenmiteiina u  obmacTh  ero

npuMeHnMocTu. KBasupaBHOBecue. YpaBHeHue Muxasmmca -




Ment3H. OmnpeneneHue KHUHETUYECKHMX IOCTOSHHBIX 3TOTO
YPaBHEHHUS M3 ONbITHBIX JaHHbIX. KMHETHKA KaTaJIUTHUYECKUX
peaKIuii ¢ KOHKYPEHTHBIM HHTHOUPOBAaHHEM.

Llennple peakuuu. DaeMEHTapHbIE MPOLIECCH] BO3HUKHOBEHUS,
IIPOAOIDKEHMsI, pa3BETBICHUsI U 0OpbiBa uenei. JlnuHa wnemnu.
Pasnnynble MeTombl pacueTa CKOPOCTHM  HEpa3BETBICHHBIX
LenHeIX peakuuil. [Ipumenenne meroga CTallMOHAPHOCTH IS
COCTaBJICHUS KHHETUYECKUX YPAaBHEHUN HEPa3BETBICHHBIX
LIENHBIX peaklMii Ha IpuMepe TeMHOBOro oopazoBanus HBr.
PasBerBienHbIe 1enHble peaknuu. KuHetnyeckre 0coOEHHOCTH
pa3BETBIEHHBIX LENHbIX peakuuid. llpenenbHbie sBieHUsS B
pPa3BETBIEHHBIX LIEMHBIX pEaKUMSIX Ha NpUMEpPE peakuuu
okucieHnsa Bonopoxa. [lomyoctpoB Bocmiiamenenus. Ilepuon
UHIYKIMHU. 3aBUCHUMOCTb CKOPOCTUM PpEaKIMM Ha HHIKHEM
Ipezieie BOCIUIAMEHEHHs OT JUaMeTpa cocyla W IPUPOABI €ro
nosepxHoctu. [IpumeHeHne MeTona  KBa3MCTalMOHAPHBIX
KOHLUEHTpaUUid I ONHCaHUsA INPEIENbHBIX SBJICHUH B
OKPECTHOCTSIX IIEPBOTO U BTOPOI'O MPEAEIIOB BOCIITIAMEHEHUS
Peakuuu B moToke. PeakTopbl HI€albHOrO BBITECHEHUS U
HJI€aTIbHOTO CMELICHUS. Onpenenenue KMHETUYECKUX
MIOCTOSIHHBIX Ul Ppa3IMYHbIX peakUuid MepBOro IMopsjika B
peakTopax UIeaJbHOIO CMEIIECHUS U BBITECHEHUS.
Konebarenbubie peakiuu. Cxema JlorTka-BoabsTeppa. da3oBbrit
HOPTPET. YCTOWYMBOCTH CTAllMOHAPHOIO COCTOSHUA. Touku
oudypkanuu. Peakius benoycosa - )KaboTuHckoro.
3aBUCUMOCTh KOHCTAHTbI CKOPOCTHM XHMHYECKOM peakiuu OT
TeMreparypbl. YpaBHeHHe AppeHuyca. ONbITHas 3SHeprus
aKTUBaLUU.

[ToBepxHocTh moteHuuanbHoi 3Heprun (III13). IloBepxHOCTH
MOTEHLIMAJIbHOW DJHEPruu [UIsl B3aUMOJAEWUCTBHS TpEX aTOMOB
Bogopoza. Ilyrs pexuun. Ilepexognoe cocrosuue. Ilonsatue o
COBpEMEHHBIX MeTofax pacuera [1I13.

Mertoa nepexoHOro COCTOSIHUS (aKTUBUPOBAHHOTO KOMILIEKCA).
CBoiicTBa aKTUBHPOBAHHOTO KoMIUiekca. CTaTUCTUYECKUUN
pacuer KOHCTaHThl CKOpocTH. OCHOBHBIE JONYLIEHUS TEOpUU
aKTUBUPOBAHHOTO KOMILIEKCAa M 00JacThb €ro MPUMEHHMOCTH.
TpancMuccuoHHbIN KO3 PUIHEHT.

TepMonMHaMHUYECKUH ~ aclleKT  TEOPUM  aKTUBHPOBAHHOIO
KOMIUIEKCa. OHTponus akTuBauuu. COOTHOLIEHUS MEXIY
OINBITHOM ¥ UCTUHHOM DHEPrueil akTUBALIUHU.

Teopusa  coymapeHuii B XHMH4YECKOM  KuHetuke. Ee
npubnmxenHass u Oonee crporas ¢opmyiauposka. Popmyna
Tpaytua - JIptonca. CTepuuecKkuii MHOKHUTENb.
MoHoMoneKyIsipHble  peakuuu. Teopus aKTUBUPOBAHHOTO
KOMIUIEKCAa B NPUMEHEHHMH K MOHOMOJIEKYJISIPHBIM PEAKIUSIM.




OO6macTh  MPUMEHUMOCTH  TOJYYCHHBIX  COOTHOIICHHH.
OObsicHeHre '"TOBBIMICHHBIX" ©  "3aHMKEHHBIX" 3HAYCHHM
MPEA3KCIIOHEHIIMATIBHOTO MHOXUTENA. Teopus coynapeHuid B
MPUMEHEHUH K MOHOMOJICKYJIpPHBIM  peakiusM. (Cxema
JIlungemMaHa W €€ CONOCTABJIEHUE C ONBITHBIMU JaHHBIMHU.
[Ipuunnel  HerouHocTM  cxembl Jlunpemana.  I[lompaBku
I'mumensByna u Kaccens. [lonsitue o reopuun PPKM.
bumonekynspueile  peakuuu.  Teopus ~ aKTHBHUPOBAHHOIO
KOMIUICKCA B MPUMEHEHHH K OWMOJICKYJISPHBIM PEaKIUsIM
paziuyHOro tuma. Teopus COydapeHUHM B IIPUMEHEHHHM K
OMMONCKYISIpHBIM ~ peakiusM. CoOIOCTaBlIEHHE PE3yJIbTaTOB
TEOPUU COYJApPEHUH M TEOPUM AKTUBUPOBAHHOI'O KOMILJIEKCA.
OueHka  CTEpPUYECKOTO  MHOXMTENS  TEOPUUM  AKTHBHBIX
COyJapeHuil.

TpumonekynspHbie peakLui. [IpumeneHue TEOPUU
AKTUBUPOBAHHOT'O KOMIUIEKCA JIJIsl OMMCAHUSI TPUMOJEKYISPHBIX
peakuuii ¢ ydyacTMeM OKHCH a3oTa. Teopusi coynapeHuil B
MPUMEHEHUU K TPHUMOJIEKYJISIpHBIM peakuusiM. CorocTaBiieHue
pe3yabTaTOB 00EUX TCOPHUH.

Peakmm B pactBopax. "Knerouneni sddext”. YpaBHeHUE
Bbpencrena- beeppyma. YpaBaenue CM0OIyXOBCKOTO.
@DOTOXMMHUYECKUE peaKIUU. DIeMEHTapHble (POTOXUMHUYECKHE
npoueccol. [lpunuun @panka-Konnona. @otoxumuueckue
AKTUBHBIE YaCTULIBl. DKCUMEpPBI, SKCUIUIEKCHI M UX CBOMCTBA.
N3menenne Gu3NYECKUX U XUMHUYECKUX CBOMCTB MOJIEKYJ MPHU
JJIEKTPOHHOM  BO30ykaeHuH. KBaHTOBBIM BBIXOJ. 3aKOH
(OTOXMMHYECKONM  SKBUBAJIEHTHOCTH  OWHIUTEiHA.  3aKoH
JlamGepra-bepa. OmpeneneHne KHHETUYECKUX IMOCTOSHHBIX
(hOTOXUMHYECKUX peakimit METOJ0M CTallMOHAPHBIX
koHueHTpauui. Cxema llltepna-®donmepa.

KATAJ
"3

OnpeﬂeneHHe KaTajJu3a. O6H_II/IG IIPUHOMIIBI KaTaJIn3a. Pomnnb
KaTanu3a B XuMuu. OCHOBHBIC IMPOMBIINIJICHHBIC KATAJIUTHYCCKUC
IIPOLECCHI. HpI/IMepBI MCXAaHU3MOB KATAJIUTUYCCKUX ITPOLUECCOB.

I'omoreHHsIi KaTajus. KuciorHo-ocHOBHOM KaTajus.
Knaccudukamnms peaknuii KUCIOTHO-OCHOBHOTO TuMa. KnHeTnka
U MEXaHU3M peakuui crenuuyeckoro KHUCIOTHOTO KaTajausa.
QOyHKIUHA KHUCIOTHOCTH l['amMmera W HMX MCIOJIB30BaHUE s
BBIYUCIICHUS] CKOPOCTH PEAKUUU U KUHETUYECKUX IOCTOSHHBIX.
Cynepkucnorsl. TBepiaple  KUCIOTBI Kak  KaTalu3aTOpBI.
KuneTtnka 1 MeXaHu3M peakuuil 0OIIero KUCIOTHOTO KaTalu3a.
VYpaBHenue bpeHcTena W ero HMCHOJIB30BAaHUE B KHHETHUKE
KaTAUINTHYECKUX peakuui. KoppensiuoHHbIE ypaBHEHUs I
SHEPIUi aKTHBALMU U TEIUIOT peakiuil. YpaBHeHne CeMeHOBa B
KMHETUKE paguKaibHbIX peakiuil. Cnenududeckuii u oOmmit
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OIIK-3;
OIIK-4;
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3amura
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(PK).




OCHOBHOW KaTajus.
I'ereporennsiii katanus. OnpeesieHne CKOpOCTU IeTepOreHHOMN
KaTAIUTUYECKOW peakiuu. Pas3inuyHble pEXUMBI MPOTEKAHUS
peakiuii (KWHETHYECKass W BHEIIHSS KHUHETUYecKas 001acTu;
obnacTe BHemHeW W BHyTpeHHed muddysun). Kunerumka
JIburMiopa-XuHIIenbByla IS PEaKIUud Ha  OJAHOPOJIHOM
MOBEPXHOCTU KaTanu3zaropa. OCOOEHHOCTH KUHETUKH U 3aIUCH
paBHOBECHS B a71copOLIMOHHOM

KOHCTAaHTbI CJIO€.

Heomgnoponnocts moBepxHOcTH — Karanu3aropoB. Kuneruka
reTePOreHHO-KaTAIUTHYECKUX peakimuid ¢  JudQdy3HOHHBIMU
orpaHuueHusIMH. BHemHss auddysus (MeToa paBHOIOCTYITHOM
noBepxHoctu). KuHeTHMKa KaTalMTHYECKUX  peakuid  BO
BHyTpeHHeH auddy3rnoHHON obsacTu. PereHne KMHETHYECKOU
3ajaun 3enbaoBuya-Tuie Ui HeoOpaTUMON PeaklMu MEepPBOro
nopsaka. @axtop Tune u 1udpdy3noHHOE TOPMOKEHUE. DHEPrHst
aKTUBAaLlMM KATAJIUTUYECKOM PEAKUUM B KHHETUYECKOW U
BHyTpeHHel nudy3noHHOM 06macTH.

Meramuiel  Kak  Karanu3aropsl.  Teopus  MyJBTHILIETOB
bamannuua. I[IpuHOKII TEOMETPUYECKOIO M 3HEPreTUYECKOIO
coorBercTBUsA. OONacTh NPUMEHEHHS TEOPUU MYIBTUILIETOB.
Hanecennble karammszatopel. Teopust akTHBHBIX aHCaMOJeH

KoGo3eBa.

PABHO
BECHBI
E n
HEPAB
HOBEC
HBIE
SIBJIEH
A B
PACTB
OPAX
OJIEKTP
OJIUTO
B.

Pa3BuTHe npencraBieHuil 0 CTPOCHUH PACTBOPOB AJIEKTPOJINTOB
(T. I'porryc, M. ®@apaneii, C. Appenuyc, U.A. KaGmykos).
OcHoBHblE MONOXkEHUST Teopun Appenuyca. Hemoctatku 3Toit
teopur. COOTHOIIEHHE MEXAY DSHEpruedl KpUCTaIMUYeCKOU
pelIeTKH W SHEpPruel coJibBaTallid HMOHOB B paMKaxX MOJEIHU
bopna. MoH-1unonsHOe B3aMMOIEHCTBHE KaK OCHOBHOE yCIIOBUE
YCTOMYMBOCTH PAcCTBOPOB IJIEKTPOJIUTOB. TepMOAMHAMHUYECKOE
ONMCAaHWE HMOH-UOHHOTO B3auMmonencTeuda. llomarusa cpennen
aKTUBHOCTH U CpeHEro Ko3((UIIMEHTa aKTUBHOCTHU; UX CBS3b C
aKTUBHOCTBIO M KOI((UIMEHTOM aKTUBHOCTH OTAEIbHBIX
noHoB. OcHOBHble jomyuieHuss Teopun [lebas - I'rokkens.
MOHHOU

[ToTenmman aTMOoCQepBHl. TUTSt

ko3¢ ¢duLMeHTa aKTUBHOCTH B TIEPBOM, BTOPOM U TPEThEM

YpaBHeHust

npubmokenun Teopun Jlebas - ['tokkens. CoBpeMeHHbIE

MMPEACTABJICHUA O paCTBOPaAX 3JICKTPOJIHUTOB.

HepaBHOBecHbIE sBJIEHMS B PACTBOpax JJIEKTPOJUTOB. [loToku
mipdysun u murpauuud. Popmyna Hepucra - DifHmuTeiiHa.
Juddy3noHHblii MoOTeHIMaN. YenbHas W HKBUBAJIECHTHAS
3JIEKTPONPOBOJHOCTh.  Ymcna

nepeHoca u METObI ux

onpenenenus. llonBmwxkHocTn wMOHOB M 3akoH Komppayma.
®usnyeckne ocHOBbl Teopuu Jlebas - I'tokkens - OuHzarepa;

ANEeKTpOGOPEeTUIECKUM U peraKcaoHHbIN 3P deKThl; P PeKTh

OIIK-1;
OIIK-2;
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Buna u [lebas - danpkeHrarcHa. 3aBUCHUMOCTH IOABUKHOCTH
HOHOB OT UX IPUPOIBI, OT IPUPOIBI
KOHIIEHTPAaLlUM  pacTBOpA.

QJICKTPOIMPOBOAHOCTU BOAHLIX paCTBOPOB KUCIIOT U IIEI0YECH.

pacTBOpUTEIIs, OT

TEMIIEpATypbl U Mexanusm

8. TEPMO | YcnoBus »ieKTpoXUMHYECKOro paBHOBecusi Ha rpanumax | OIIK-1; | 3amura
JUHAM | pasnena ¢a3 u B snmekrpoxummueckoii mermu. Cesasp DJIC co | OIIK-2; | jaGoparop-
KA cBoOoHOM sHeprueit ['mb66ca. Ypasnenus Hepucra u I'u60ca - OIIK-3; | yoj paboTbI
OJIEKTP | I'enbmrosiblia Jis  PaBHOBECHOM 3JEKTPOXMMHYECKON IIENH 8%?:2’ (JIP),
OXUMMU | IlonsiTss ~ MOBEPXHOCTHOTO, BHEIIHETO W BHYTPEHHETO ” | Tectuposa-
YECKH | noreHuunanos; pa3HoCcTH oTeHuuanos ['anpBanu u Bosbra. HHUE (1),
X [lonatue  snmexktpogHoro  moreHnuana.  Kimaccuduxamms KOJJIOKBUYM
LEIIEN. | 2MeKTpoJoB ¥ SIEKTPOXHMUYEKHX Lemeil.  OmpeeleHue (K),

Ko3(G(UIMEHTOB aKTUBHOCTH U YHCEN IEepeHoca Ha OCHOBE pyOeKHBIN
n3mepennit D1C. KOHTPOJIb
(PK)..

9. CTPOE | [IBoiiHOo# oyekTpuueckuii ciod u ero ponb B kuHetuke | OIIK-1; | 3ammura
HHUE EKTPOAHBIX  TIpoleccoB. Dnexrpokanmumisprbie  spienns; | OUK-2; | maGoparop-
3APAXK | ocHOBHOE ypaBHEHHME 3JIEKTPOKANUUIIPHOCTH; YpPaBHEHUE OIIK-3; | oy paboThI
EHHbIX | JIunnmana. EMKOCTh JBOMHOI'O 3JEKTPUYECKOTO CJIOS; TPUIMHBI 835_2’ (JIP),

I'PAHU | ee 3aBUCHMOCTH OT TOTEHIIMANA 3JEKTPoaa. AJICOPOIMOHHBIN o Tectuposa-
0 METOJ, M3YYEHHMs JBOMHOIO 3JEKTPUYECKOro cjosl. MoaenbHbie HUE (T),
PA3JIEJI | npencraBienuss o CTpyKType naBoiHoro cinosa. Teopus I'ym - KOJJIOKBUYM
A. YanmeHna - ['paMa; cXOJCTBO U pa3IMuus 3TOM TEOPHUH C TEOPUEH (K),
noHHou atmocgepsl Jlebas - ['tokkens. pyOexKHBIN
KOHTPOJIb
(PK).

10. | OJIEKTP | IlmoTHOCTE TOKa Kak Mepa CKOpOCTH 3iekTpogHoro mpomecca; | OIIK-1; | 3amura
OXUMMU | nonsipuzauust 3nekTpofoB. Craauu 3JIEKTPOJHOIO IpoIEecca. OIIK-2; naboparop-
YECKA | Mexanu3mbl  MaccomepeHoca:  auddysus, wmurpauus u OIIK-3; | yoj paboTHI
A KOHBEKIMs. Tpu  OCHOBHBIX ypaBHeHHMA AuDdy3uoHHOM 8%%:2’ (JIP),
KMUHET | kuHeTUKH 1 OOIIMK TOAXO0/ K PEIICHHUIO €€ 3a/1a4. 3aBUCUMOCTh ” | Tectuposa-
HKA. TOKa OT NOTEHIMAJa B YCIOBHUSIX MEIUICHHOM CTAallMOHAPHOMN HHE (T),

muddy3un k miockomy anektponay. [lomsporpadust. YpaBuenue KOJUTOKBUYM
JUIsl TOKa B TEOPUU 3aMEJUICHHOTO pa3psaa; TOK oOMeHa Hu (K),
NepEeHAINPsHKEHNE. 3aBUCUMOCTh CKOPOCTH CTauM paspsia OT PYOEKHBIN
CTPOEHMS JBOMHOIO CJIOSI HA MPUMEPE DJIEKTPOBOCCTAHOBICHUS KOHTPOJIb
MOHOB THAPOKCOHMS W TepOKCHIUCYNb(ara Ha PTYTHOM (PK).

anekTposae. PU3NUYECKUIl CMBICT PHEPTUH aKTUBALUU B YCIOBUSAX
3aMe[uieHHoro  paspspa.  ComnpsbkeHHbIE
ANEKTPOXUMUYECKON TEOpHUH KOPPO3MUH.

peakuumn B
Mertoasl  3amuThI
METaJUIOB OT KOPPO3UH. XUMUYECKHE UCTOUHUKH TOKA; UX BUIBI

1 OCHOBHBIC XapaKTCPUCTHUKU.




Ha usyuenue xypca orBogutcst 576 yacoB(16 3.e.), u3 HUX KOHTaKTHas padora 363 4yacoB, B TOM YHCIIE

NeKMOHHBIX -131 yacoB, mpakTuueckux(cemunapckux) 116 yacos, mabopaTopHbiX 3aHsATHI 116 dacos,

caMmocTosiTenbHas pabota cTyaenTa 159 gacos, 3aBepmaercs sx3ameHamu ( 54 gaca).

Tabnuma 2. OOuiast Tpy10€MKOCTb JUCLUILIMHBI cocTaBisAeT 16 3aueTHbIX equHul (576 4acoB)

Buna padorsi TpynoeMKoOCTb, 4achl
6 cemecTp 7 cemecTp Bcero

O0mas TpyroeMKoOCTh (B 4yacax) 252 324 576
KonrakTHas pa6ora (B yacax) 168 195 363
Jlexmonnsie 3ansaTus(JI) 56 75 131
[TpakTrueckue(ceMUHAPCKUE)3aHATHUS 56 60 116
13)
Jlaboparopusie padotsl (JIP) 56 60 116
CamocrosiTesibHas padoTa (B 4acax) 57 102 159
KonTponbnas padota (K) 25 50 75
CamocTrosiTenbHOE U3yUYEHHE Pa3/IeoB 22 52 74
IToaroroBka u NpoxoxaeHue | 27 27 54
MMPOMEKYTOUYHOM aTTECTALNU
Buja npomexyTouHO# aTTecTAlMH JK3aMeH JK3aMeH

Tabnura 3. JIekiimoHHbIE 3aHATHS

Tema

6 cemecTp

ITepBslii 3ak0H TepMoaMHAMUKHU. Llenb 1 3a1aun M3ydeHUs: TEMBI-PACKPHITH OCHOBHBIE TIOHATUS U
ONpeNieIeHus] TEePMOJMHAMMKH, OCHOBHBIE AaKCHOMBI TEPMOAMHAMHUKH, DPAaOOTHI, TEIUIOTHI,
BHYTpPEHHEH »Hepruu, (OpMYyJIMPOBKH MEPBOTO 3aKOHA TEPMOJMHAMUKH, aAHAJIUTHUYECKUE
BbIpa)K€HUs, 3aKOH ['ecca M ero cieacTBus, TEIUNIOEMKOCTH, 3aBUCHUMOCTH TEMJIOBOTO 3(¢eKTa
peaxkuu OT TeMIepaTyphl.

BTOpOfI 3aKOH TCPMOJWHAMUKH. I_IeJ'IL " 3a1a4 U3YUYCHUSA TCMbI-PACKPLITH IMOHATHC SHTPOIINHU,
(I)OpMYJ'II/IpOBKI/I " aHAJIMTUYCCKHUEC YPABHCHUA BTOPOIr'0 3aKOHA TCPMOAUHAMUKHU, YCIIOBUSA (1)3.3OB01“0
U XHUMHUYCCKOTO PABHOBCCHUA, pacd€Ta TCPMOAWHAMHUYCCKUX TMMOTCHHOUAJIOB [JIsI Pa3JIMYHBIX
mMponeccoB.

TepmonnHamuka pactBopoB. Llenp W 3amaum  M3y4eHHsS] TEMBI-PACKPBITh TEPMOJUHAMUKY
pacTBOPOB HEXJIEKTPOJIMTOB, MapUUalbHbIE, MOJIBHBIE U HHTETPAJIbHbIE CBOWCTBA, XUMHUYECKHU
NOTeHLKal, QYyrUTUBHOCTh, KPUTEPUM YCTONYMBOCTH pacTBOPA.




®a3oBble paBHOBecHs. Llenb W 3amauM U3ydeHUs TEMbI-PACKPBITh T'€TEPOreHHbIE PaBHOBECHUS B
OJIHOKOMIIOHEHTHBIX ~cUCTeMmaX, mpaBuiao ¢a3 [ubbca, pacuer ¢a3oBbIx paBHOBecUll B
OJIHOKOMIIOHEHTHBIX U JBYXKOMIIOHEHTHBIX CHCTEMaX M3 OOIIer0 M YacTHBIX YCIOBHI
pPaBHOBECHSI, PABHOBECHS KU JIKOCTh-T1ap, PABHOBECHsI KOHJIEHCHPOBAHHBIX (a3 (ocMoc).

Xumuyeckoe paBHoBecue. Llenb M 3amauu M3Y4EHMsI TEMbBI-PACKPBITh YpaBHEHHE H30TEPMbI
XUMHUYECKON pEeaklMH, KOHCTAHThl PAaBHOBECHS, 3aBUCHMOCTb KOHCTaHTbl PaBHOBECUS OT
TEPMOJMHAMMUYECKUX [IEPEMEHHBIX, pEIIeHUE 3a7aud pacyera CcocTaBa B TOMOIEHHBIX U
reTepPOreHHbIX CUCTEMAX C HOMOILBIO KOHCTAHThl PABHOBECHSI.

AncopbiuonHoe paBHoBecue. Llenb u  3amaum M3y4YEHHS  TEMBI-PACKPBITh  CYIIHOCTH
a/ICOPOIIMOHHBIX PAaBHOBECHH, OCHOBHBIE MOJXOMBI JJIs1 OMUCAHHS IPOIECCOB aJICOPOLUU, METOA
a0COIIOTHBIX KOHIIEHTpauui 1 MeTo/] n30biTka ['m66ca, nzorepmer Jlenrmiopa u BOT.

OCHOBHBIE MIOHATHUSA U IIOCTYJIAThI CTATUCTUYECKOM TepMoauHaMHKH .Llenp u 3anaun uzydeHus
TEMBI-PACKPBITh OCHOBHBIE IIOHATHS U IIOCTYJIAThl CTATUCTHYECKON TEPMOIUHAMUKH ,[TOHSTHS
(a3zoBoOe MPOCTPAHCTBO , BUJIbI (DYHKIIMU pacHpeieNieHus ,cTaTuCTUKa bonbiiMana u
UHTEpIpeTalus
3aKOHOB TEPMOAMHAMUKH C MTO3ULUN CTATUCTUUECKON (PU3UKHU.

O6HII/IG COOTHOHICHUA MCKAY CTATUCTUYCCKMMU W TCPMOIMHAMUYCCKHUMHU (bYHKHI/IﬂMI/I.
Craructrdeckas TCpMOAMHAMHKA UACAJIbHBIX U PCAJIbHBIX CUCTCM .HeJ’IL " 3a/1a41 U3YUYCHUS TCMbI
- PaCKpPLBITh CYIITHOCTH CTAaTHCTHYCCKOM TCPpMOAMHAMUKHN UACAIbHBIX U PCAJIbHBIX CHCTEM

7 cemecTp

dopmanbHas KuHeTHKa. L{enb 1 3a1auM n3yueHust TeMbI-PacKpbITh KHHETUYECKHE
3aKOHOMEPHOCTH MPOCTHIX U CIOKHBIX XUMUUYECKHX PEAKIUH, LIETHBIX PEaKLIMN, PEaKIHil B
MOTOKE, KOJIe0aTeNIbHBIX PEAKIIUil, 3aBUCUMOCTh CKOPOCTH PEAKIIMU OT TEMIIEPATYPHl.

10.

Teopusa xuMnueckoi KUHETUKHU. L{enp ¥ 3a1a4u U3ydeHHs TEMBI-PACKPBITh CYTh TEOPUHU AKTUBHBIX
CTOJIKHOBEHUH U TEOPUU aKTUBUPOBAHHOI'O KOMIUIEKCA, IPUIIOKEHUE TEOPUU aKTUBHBIX
CTOJIKHOBEHUI M aKTUBUPOBAHHOT'O KOMIUIEKCA K PEaKIUsAM pa3IMYyHOIro TUIa — MOHO-, OU- U
TPUMOJIEKYJIIPHBIM PEAKIUAM, a TAKKE PACKPBITh TEOPETUUECKNE 3aKOHOMEPHOCTH
(OTOXMMHUECKUX PEAKIIUH.

11

Karamms. HCJ'IB U 3aJa4u HU3YUCHUA TCMBI-PACKPBITH KHHCTUKY U MCEXAHU3M TOMOI'CHHBIX U
TCTCPOTCHHLIX KAaTAIUTUICCKUX TPOUECCOB, TCOPUHU T'OMOI'CHHOTO KUCIIOTHO-OCHOBHOI'O KaTaJIn3a,
MYJIBbTUIUICTHAA TCOPHUAL BaﬂaHI[I/IHa, TCOPHUA aKTUBHBIX ancamoieit KoGo3ena.

12.

PaBHOBECHBIC 1 HEPABHOBECHBIE SIBIICHHSI B PACTBOPAX AJMEKTPOIUTOB. Llens u 3amaun u3ydeHus
TEMBI-PACKPHITh CYyTh COBPEMEHHBIX TEOPUI CONBBATAIIMH B PACTBOPAX AJIEKTPOIHUTOB, HOH-
MOHHOTO B3aWMOJICHCTBHS B PACTBOpPaX CHIIbHBIX JIEKTPOJIUTOB, HEPABHOBECHBIX SIBJICHUHN B
pacTBOpax AMEKTPOIUTOB-IEKTPOIIPOBOAHOCTD, YUCEN IIEpEeHOCa INEKTpodopeTHIecKkue 1
penakcanroHHsle 3¢ dekTrl, 3pdexT Buno, [ledas-danbkoraeHa.

13.

TepMoanHaMuKa 3JIEKTPOXUMUYECKHX 1ene. [lenb n 3agaun n3ydeHus: TeMbl-pacKpbITh CBOMCTBA
AJIEKTPOXUMHYECKUX CHUCTEM, COJEpXKaIIMX MeX(]a3Hble TpaHUIIbl, HAYYUTCS HCCIENIO0BAThH
CBOICTBa TpaHMI] pa3zesia, MO3HATh UX CTPOEHHUE, MEXAHW3M BO3HHUKHOBEHHS SJIEKTPOIHOIO




MOTEHITMANA, KITaCCH(PUKAIIHS SJICKTPOIOB M JIEKTPOXUMHYECKHUX 1meneit, metoasr DIC.

14. | CtpoeHue 3apsKEHHBIX TpaHull pasaena. Llenb u 3a1aun u3y4eHus: TEMbI-pacKpbITh MEXaHU3M
00pa3oBaHus IBOWHOTO 3JIEKTPUUECKOTO CIIOS U €€ POJIb B KHHETHKE 3JIEKTPOTHBIX MPOIIECCOB,
pa3MyHble MOJENIbHBIE PEACTABICHUS O CTPYKTYpPE JBOMHOIO CIOS.

15 | Onekrpoxumuyeckass KuHeTuka. Llenb W 3amauM M3Y4EHUS TEMBI-PACKPBITH CTaJAUWHOCTD

AIIEKTPOAHOTO TMPOIECCa, MEXaHM3MBI MaccolepeHoca, Teopuu IUPPy3MOHHONH KHUHETUKU H
3aKOHOMEPHOCTH TEOpPUM 3aMEJUICHHOIO pa3psijia, KUHETHKH CIIOKHBIX 3JIEKTPOXUMHUYECKUX
PEAKLMHU, ICKTPOXUMHUUECKON KOPPO3UH METAILIOB.

Ta6muma 4. [IpakTnyeckue (CEMUHAPCKHE) 3aHATHUS

Ne Tema
n/m 6 cemecTp
1 I 3akoH TepMoauHamMuku. BHyTpeHHss »sHeprus, padoTa pasIUYHBIX
IIPOLIECCOB.
2 OHTaNIBNNS, TEIUIOEMKOCTb.
3 Tepmoxumus. 3axon ['ecca, ypaBuenue Kupxrodda.
4 II 3axoH TepMoauHAMUKU. DHTponus. Beiuncienue abCoOTHBIX SHTPOIHUH.
5 OynnameHTanbHOe ypaBHeHHe ['nO0Oca. TepMonWHAMHUYECKUE MOTCHIIUAIIBI
(M neanbHble ra3bl, XUMUYECKUE PEAKLIUN)
6 ®dynnameHTanbHoe ypaBHeHHe ['m60ca. TepMoanHaMHUECKUE MOTEHLUAIIBI
(PeanbHble ra3pl, KOHAEHCHPOBAHHOE COCTOSIHUE)
7 PactBopbl. PaBHOBECHE KHMAKOCTh-NIap B UACAIBHBIX U PEAIBHBIX CHCTEMAX.
3axoH Pays.
8 Kpuockonus n 30ynuockonus.
9 [IpaBuno ¢a3. VYpasuenue Kiaiinepona-Knaysuyca. OIHOKOMIIOHEHTHBIE
CUCTEMBI.
10 [TpaBuno ¢a3. Ypasuenue lllpenepa. J[ByXKOMIOHEHTHBIE CHCTEMBI.
11 XUMHYECKOE paBHOBecHE. PacueT BBIXOJOB INPOAYKTOB peakUuid B
UJEANBbHBIX U pealbHbIX Fa30BbIX CUCTEMAX.
12 WN3orepma  xumuueckoil  peakuuu. CranpgaptHas SHeprus ['mG0ca.
3aBUCHUMOCTh KOHCTAHTbl PaBHOBECHS OT TEMIIEPATYPHI.
13 CrnoxHbIE paBHOBECHSI.
14 Cratuctuueckas TepMmoanHamMuka. Cymmel o cocrosiHusM. Pacuer mnsa H u
Hz npu 298,15 n 1000 K.
15 CraTuctuueckas TepmomauHamuka. Pacuer Cp,’ , S1°, @1 mna H u H, mpm
298,15 u 1000 K.
7 cemecTp
16 Kunernka HeoOpaTUMbIX peakuuid. MeToabl ompeneneHust IMOpsSIKOB
peaKuui.
17 Kunernka o6paTUMbIX U MapaieNbHbIX peaKIuil.
18 Kunernka nociaea0BaTEeIbHBIX peaKuuid. Meton CTaIMOHAPHBIX




KOHIIeHTpauuii boneHmreiHa.

19 TemnepaTypHas 3aBUCUMOCTb CKOPOCTEH XMMHMYECKUX PEAKLUN. YpaBHEHHE
Appenuyca.

20 Teopust cronkHOBeHU. BUMoneKyIsipHbIE peakiuu.

21 Teopust cronkHOBEeHUA. MOHOMOJIEKYJISPHBIC PEAKIIUH.

22 Teopust akTHBUPOBAHHOTO KoMILIeKca. CTaTUCTUUECKUN aCIEKT.

23 Teopust akTUBUPOBAHHOTO KOMILIEKCA. TepMOIMHAMUYECKUI aCTIEKT.

24 Kunerrka nenHpix peakuuil (TEOpeTUUECKU ceMUuHap)

25 Kunernka pepMEeHTaTUBHBIX KAaTATMTUYECKUX PEAKIIAMN.

26 Koad¢uimenTsl akTHBHOCTH CUJIBHBIX U C1a0bIX AJIEKTPOJIUTOB.

27 O/1C. Pacuer 3/IC xuMHUeCKUX LIENEN ¢ AIEKTPOIaMu pa3InyHOro TUIIA

28 Pacuer OJ1C xuMundeckux Lenei ¢ 31eKTpogaMH pa3IMdHOro TUIIA

29 Pacuer DJ1C KOHLIEHTpallMOHHBIX LIETIEeH

30 TepMmoMHaMKKa rajJbBAHUYECKOrO 3J€MEHTa. Pacuer »HTabIMM, SHTPOIIUU

u sHeprun ['m66ca peakumid.

Tabmuuas. JlabopatopHbie 3aHATHS

Ne Tema

n/m 6 cemecTp

1 Omnpenenenue TEIIOTHI PaCTBOPEHHUsI Cylib(aTa Meau

2 Ompenenenne  TEIUIOTBI  PEAKIIMUM  OKUCIEHUS  IABEJIEBOM  KHUCJIOTHI
[IepMaHraHATOM HaTpus

3 Omnpenenenve AaBjieHUs Napa BOABI M 3TUJIOBOIO CHUPTAa B 3aBUCHMOCTH OT
TEMIIEPATYPbI

4 HccnenoBanne paBHOBECHsS JABYXKOMIIOHEHTHOM CHCTEMB IIap — pacTBOp
(3TUIIOBBIN CHIHUPT - BOJA)

5 HccnenoBanue KpHCTalIU3alMu OWHApHBIX JeTKOIIaBkUX cucteM NaNO; —
NaNOz, NaNO3; -KNO3, KNO3; — Cd(NO3)2

6 HccnenoBanue paBHOBECHS B TPEXKOMIIOHEHTHOM CUCTEME (STHIIOBBIN CHOUPT —
YETBIPEXXJIOPUCTHIN YTIEPOT - BOJIA)

7 N3y4yeHne XMMHUYECKOTO PaBHOBECHUS PEAKIIUN B3aUMOACUCTBHS XJIOPUAA JKEIe3a
(III) ¢ moguaoM Kamusi B pacTBOpe

8 OnpeneneHne  MOJIEKYJSIPHOM  Macchl — €axapo3bl M XJIOpHJIA  Kajaus
KpuockonuyeckuM.  Pacuer  TepMOAMHAMHUYECKUX  CBOWCTB  pacTBOPOB
HEJIEKTPOJINTOB U 3JIEKTPOIUTOB IO JaHHBIM KPUOCKOITNYECKUX U3MEPEHUI

9 N3yueHne 3aBUCMMOCTH TUIOTHOCTH JKMJIKOCTH OT TEMIIEPATYPHI

10 OnpeneneHre MHTETPaJIbHOM TEIUIOTHI PACTBOPEHMS] COJNM IpU 00pa3oBaHUU
KOHILEHTPHUPOBAHHOT'O PacTBOPA

11 Onpenenenne coepkaHus KpUCTAIIIM3AMOHHON BOJbI B KPUCTAJIIOTUAPATAX

12 OmnpeneneHne KOHLEHTPALIMM PACTBOPEHHOIO BEIIECTBA M0  ITOKA3aTENII0
IIPEIOMIIEHUS] PAaCTBOPA

13 Ornpenenenne TerI0Thl HEUTpaTH3aIlun

14 Onpenenenye TEIIOThl PEAKIIUN OKUCICHUS




7 cemecTp

15 N3ydyeHne KaTaTMTUYECKOrO pa3IoKEHUsI IEPEKUCH BOJIOPO/1a Fa30METPUIECKUM
METOJIOM

16 W3ydyeHnne  cKOpoCTM  THAPOIW3Aa  YKCYCHOTO  aHTHAPUAA  METOJIOM
ANEKTPONPOBOTHOCTH

17 N3ydyeHne KNHETUKN TOMOXUMHUYECKUX PEaKIHil

18 OmpeneneHue  MOpsAAKa  PEAKIMU  OKHUCICHUS  HOJUJ-UOHOB  HOHAMHU
TPEXBAJIEHTHOI'O XKeJle3a

19 W3yueHne CKOpPOCTH pPEAaKLUUU OMBUICHHS CIIOXKHBIX 3()UPOB B MPUCYTCTBUU
HMOHOB BOJIOPOJIa

20 Onpenenenve  MOpsAAKa  peakUM  OKHCIEHUS  MOJUA-UOHOB  HOHAMU
TPEXBaJIEHTHOTO KeJe3a

21 N3yueHne CKOpOCTH peakiuu HOANpPOBaHUs alleTOHA

22 OnpeneneHre pacTBOPOB AJIEKTPONPOBOJIHOCTH PACTBOPOB CIAOBIX M CHIIBHBIX
AJIEKTPOJIMTOB B ()YHKIIMM OT COCTaBa M TEMIIEPATypbl U pacdyeT KOHCTAHTHI U
CTETIeHH JUCCOLUAIIUU DJIEKTPOIUTOB

23 Omnpenenenne D/IC u pacyer TepMOAMHAMUYECKUX XAPAKTEPUCTHK PEAKUUN B
rajlbBAaHUYECKUX 3JIEMEHTax (31eMeHT SAkoou-Jlanuas)

24 OnpeneneHve XUMHYECKOTO  PAaBHOBECHUST B  TETEPOTEHHBIX  CHCTEMax
(ucciemoBanue KapOOHATOB)

22 OrmpezenieHne pacTBOPOB SJIEKTPOMPOBOIHOCTH PACTBOPOB CIAOBIX M CHIIBHBIX
AJIEKTPOJIMTOB B ()YHKIIMM OT COCTaBa M TEMIIEPATypbl U pacdyeT KOHCTAHTHI U
CTETEeHU JUCCOLUALIUY 3JIEKTPOIUTOB

23 Omnpenenenne D/IC n pacuer TEpMOAMHAMUYECKUX XAPAKTEPUCTUK PEAKUUN B
raJlbBAHUYECKUX dJIeMEeHTax (31eMeHT SAkoou-Jlannas)

24 OnpeneneHne  XMMHYECKOTO  PABHOBECUS B TIETEPOTEHHBIX  CHUCTEMAax
(uccnenoBanue KapOOHATOB)

25 N3yuenne ckopocTH HHBEPCUHM TPOCTHUKOBOIO caxapa

26 N3ydyeHne CKOpPOCTH peakluMu pa3jioKeHUsS MOYEBUHBI B BOJHBIX PAacTBOpAx
METOJIOM 3JIEKTPOIPOBOAHOCTH

27 Karanutnueckas nernaparanus STHIOBOTO CIIUPTA

28 N3ydyeHne KNHETHKY pacTBOPEHUS MaJIOPaCTBOPUMBIX BELIECTB

29 N3ydyeHne ckopocTH MyTapOoTaluy TITFKO3bI

30 N3yueHne  KWMHETMKM  peakUUMW  TUAPATAlMM  YKCYCHOIO  aHTHJApUIA
KOJIOPUMETPUYECKUM METOA0M

31 N3yuenne KUHETUKH DIEKTPOXMMHYECKUX PEaKIui (JIEKTPOJIU3 pacTBopa

cynbara menu (II)). HukenupoBanue npeameToB

Ta6J11/1ua 6. CamoCTOSATEILHOE HU3YUCHUC pa3aCiIOB JUCHUIIIINHBI




Ne
pa3jiena

BOl'IpOCLI, BbIHOCUMbIE€ HA CAMOCTOATEC/ILHOC U3YUCHUE

6 cemecTp

1.

Teopema O COOTBETCTBEHHBIX COCTOSIHMSIX. BupHaibHblEe ypaBHEHUS
COCTOSIHUSI.

3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIEpaTypbl M pacueThl TEIJIOBBIX
sddekroB peakiuil. Tabmuubl CTaHJAPTHBIX TEPMOJAMHAMUYECKUX
BEJIMYUH U UX UCTIOJIH30BAHUE B TEPMOJAMHAMUYECKUX pacueTax.

HexomnencupoBannas termiora Knaysuyca u pabora, IOTepsiHHas B
HEoOpaTUMOM poruecce. ObocHoBaHue BTOPOTO Hayaja
TEPMOJUHAMUKHU.

CootHomieHnss MakcBemla W MX  HUCHOJIB30BaHUE [UIsl  BBIBOJA
pa3IUYHBIX TEPMOJMHAMUYECKUX COOTHOLIeHUH. YpaBHeHue I'mbbca -
I'enbmronsna.

MGTOI[ JICTY4YCCTH. Pazmuunslie MCTOAbI BBIYMUCICHUA JICTYYCCTHU U3
OIIBITHBIX HJaHHBbIX.

CTaHI[apTHI)IC COCTOSAHUA IPpHU ONPECACIICHUN XUMHUYCCKUX ITOTCHIHAJIOB
KOMIIOHEHT B >KMJIKHX W TBEpAbIX pacTBopax. CHUMMeTpuU4Has u
HECHUMMETPHUYHAS! CUCTEMBI OTCYETA.

BeiBoz ycnoBusi MeMOpaHHOTo paBHOBecusi. KosmuraruBHble CBOMCTBa
pacTBOpoB. VI3MeHeHHMe TemIepaTypbl 3aTBEpICBaHUS PAa3IHMYHBIX
pPacTBOpoOB

. PaBHOBecHBIE cOoCTaBbl Mapa W KUAKOCTU. PazinuuHble BUIbI (a30BbIX
muarpamMm:  p-x (T=const), T-x (p=const).

JluarpaMmbl cOCTOSIHUS (IJTABKOCTH) TBYXKOMIIOHEHTHBIX CUCTEM M UX
aHaJM3 Ha OCHOBE MpaBuia ¢a3. PacciauBaHue B JBYXKOMIIOHEHTHBIX
cucreMax.

TpexxoMnoHeHTHbIE cucTeMbl. TpeyroabHuk ['ubd6ca.

HpI/IBeI[eHHI)IG TEPMOJUHAMUYCCKUEC IMOTCHIIUAJIBI. COBpeMeHHI)Ie MCTO/bI
pacyeTa paBHOBCCHBIX COCTABOB.

Ancopbius U3 pacTBOpOB W Ta3oBoi (as3bl. M3oTepMbl U HU300apbl
aJcopOIum.
[lonmumonekynspHas aacopOuusi, ee MpUONMKEHHOE OMUCAaHWE METOJIOM
Bbpynayspa - Owmera - Temnepa (BOT). BoiBox ypaBuenus BOT.
Hcnonb3oBanne ypaBHeHus bOT 1na omnpeneneHus NOBEPXHOCTH
a/IcOpOEHTOB.

[TnoTHOCTH BeposTHOCTU ((YHKLUS paclpelesieHus) U ee CBOWCTBA.
MuxkpokaHoHnyeckuii ancam6ib. KanoHnueckuit ancamoO11b.

BpamarensHas cymMmMa IO COCTOSHMSM JJIsl JKECTKOTO pPOTATOpa.
Cocrapnsromuye JUisi BHyTPEHHEH SHEpruu, TEIIOEMKOCTH, SHTPOIHH,
00yCIIOBJICHHbIE BpallaTelbHbIM IBHKEHHEM. OpTo- U MapaBoJopo] U




UX TEepMOJMHAMHYECKHME CBOWCTBAa. DBHyTpeHHee BpalieHue U
3aTOPMOXKEHHOE BPALLCHUE.

Meton siueeKk B CTaTHCTHYECKOW TEpMOIAMHAMMKE >KUAKOCTeW. Pacuer
SHTPOIMH CMEIICHUS B paMKax PEHICTOYHON MOJIENH pacTBopa. Teopuu
TeIUIOEMKOCTH DiHITeHa U JleOast.

Toueunsie  neeKThI  KPUCTAIMYECKHMX  pemieToK.  Bakancuwm.
Mexioy3enbHbIe 4acTUIlbl. PaBHOBECHBIE M HEPABHOBECHBIC JE()EKTHI
pemreTok. Metoa HauOOJBIIETO CIAaraéMoro MpH BBIYUCICHUU CYyMMBI
[0 COCTOSHUSIM JUIsl KPUCTAUIOB C PAa3JIMYHBIMU BHUIAMU TOYEHHBIX
NePEKTOB. Hecrexuomerpuueckue COCIMHCHUS H HX
TEPMOJIUHAMHYECKOE OMUCAHUE.

7 cemecTp

OO6parumbie peakuuu nepBoro nopsiaka. OmnpeneneHue IeMEHTapHBIX
KOHCTAaHT M3  ONBITHBIX  JaHHbIX. llapamnensHble  peakuuu.
[locnenoBarenbHble peakIMM HAa IPUMEpE JBYX HEOOPATUMBIX PEaKIUi
IIEPBOTO MOPAJIKA.

[Ipunuoun  kBasucranuoHapHocTH bojeHmTeliHa ©  00JacTh  €ro
npumenumocTtd. KBazupaBHoBecue. YpasHeHne Muxasmnuca - MeHTaH.
[IpumeHneHne MeTona CTallMOHAPHOCTH VISl COCTABICHUSI KUHETUYECKUX
YPaBHEHUI HEPA3BETBICHHBIX LIEMHBIX PEAKIIMHA HA IPUMEPE TEMHOBOTO
obpa3oBanus HBr.

[TonyoctpoB  BocminameHenus. llepuox uHIyKIMH. 3aBUCHMOCTD
CKOPOCTH PEaKIMU Ha HIKHEM IIpejieie BOCIUIAMEHEHUs OT JhaMerpa
cocyla M TpUPOABl €ro MoBepxXHOCTU. IlpuMeHeHue Merona
KBa3UCTAI[MOHAPHBIX ~KOHLIEHTpAMH JUId OMNMCAHUA MpeNeabHBIX
SIBJICHUI B OKPECTHOCTSIX IIEPBOIO U BTOPOTO MPEAETIOB BOCIIIAMEHEHHUS
Konebarenbubie peakiuu. Cxema JlorTka-Bombreppa. ®a3oBblit
MOPTPET.  YCTOWYMBOCTH  CTAalMOHAPHOTO  COCTOSIHMSA.  Touku
oudypkaruu. Peakius benoycosa - JKaboTuHckoro.

3aBUCHUMOCTh ~ KOHCTaHTBl CKOPOCTM XUMHUYECKOM peakuuu OT
TeMieparypsl. YpaBHeHue Appenunyca. OnbITHast SHEPrus aKTUBALINU.

10.

Tpumonekynspasle peakuuu. l[IpumeHeHne TEOpUM aKTUBUPOBAHHOTO
KOMILIEKCA /I OINHUCAaHUSI TPUMOJEKYISIPHBIX pPEAKIUNA C y4acTHEM
okucHu a3zota. Teopus coynapeHuil B IPUMEHEHUU K TPUMOJIEKYIISIPHBIM
peakmusM. ConmocTaBiIeHUE pe3yabTaTOB 00EUX TEOPUIA.

Peakuu B pactBopax. "Knerounsiii a¢dext". YpaBuenue bpencrena-
beeppyma. YpaBHeHne CMOIyX0OBCKOTO.

OnpeﬂeneHHe KHHETHYECKHUX ITOCTOSHHBIX (1)0TOXI/IMI/I'—IGCKI/IX peaKHI/Iﬁ
METOJIOM CTallMOHapHBIX KOHIeHTpanuii. Cxema [lITepHa-donmepa.

11.

OHpe,Z[CJ'ICHI/IC KaTaju3a. O6IJ_[I/IC IMPUHIMUIIBI KaTaJIn3a. Ponp xaTanuza B
xumud. OCHOBHEIC MNPOMBIINIJICHHBIC  KATAJIMTHYCCKUC TIPOLECCCHI.
HpI/IMCpBI MCXAaHU3MOB KATAJIUTUYCCKUX MMPOLECCCOB.




Heonnopoanocts MTOBEPXHOCTHU KaTaJau3aToOpOB. Kuneruka
reTepOreHHO-KaTaIUTHUECKUX peaxkuui C TG PY3MOHHBIMH
orpaHuueHusIMH. BHemHsas auddysus (MeTOon  paBHOIOCTYIIHOM
noBepxHocTh). KuHeTnka KaTaluTHYECKMX pPEaKLUi BO BHYTPEHHEU
muddy3rnonHoi obmactu. Penenne KHHETHYECKOM 3a1a4n 3eIbI0BUYA-
Tune ans HeoOpaTuMoit peakuuu mepBoro nopsaka. dakrop Tume u
muddy3noOHHOE TOPMOXKEHHE. DHEpPrus aKTUBALMHU KaTaJIUTHYECKOM
peaKuuu B KUHETUYECKON U BHYTpeHHel nuddy3noHHON 00nacTu.
Meramibl Kak Karanu3atopsl. Teopus MynbTUILIETOB bamaHauHa.
[IpyHIMII T€OMETPUYECKOTO M  DHEPreTUYECKOTO  COOTBETCTBUS.
O6nacte  mpUMEHEHHMS  TEOPHUH  MYJbTHIUICTOB.  HaHeceHHbIe
Karanu3aropsl. Teopust akTHBHBIX aHcaMOueit Kobo3esa.

12.

Pa3BuTHe npencTaBieHUN O CTPOGHHUU PACTBOPOB ANEKTposnuToB (T.
I'potryc, M. ®@apaneit, C. Appennyc, 1.A. KaGiykoB).

Ousnyeckue ocHOBbl Teopun [Jlebas - ['rokkens - Ownzarepa;
AIEKTPOPOPETUUECKHUIA U pellakcarmoHHbIN 3G deKTsl; 3¢ dexTs Buna u
JleOast - danbkeHrareHa. 3aBHCHMOCTH ITOJABMXKHOCTH HMOHOB OT HX
MPUPOABI, OT TMPHUPOABI  PACTBOPHUTENS, OT TEMIIEPATypbl U
KOHIIEHTPAllMU pacTBOpa. MeXaHH3M JIIEKTPOIPOBOJHOCTA BOIHBIX
pacTBOPOB KUCJIOT U IETOYEH.

13.

[ToHsTHA MOBEPXHOCTHOrO, BHEIIHETO M BHYTPEHHEIrO IOTCHIMAJIOB;
pa3HocTu noreHImanoB ['ansBanu u Bonbra.

Ompenenenre Kod(pPHUIMEHTOB aKTHBHOCTM M 4YHCEN IepeHoca Ha
ocHoBe uzMepenuit DJ1C.

14.

ANCOpOLIMOHHBIA METOJ M3y4eHHUS JABOWHOTO S3JEKTPUUECKOIO CIIOS.
MopenbHble MPEACTaBICHUSA O CTPYKTYpE ABOUHOrO cios. Teopus ['ym -
Yanmena - I'poma; CXOACTBO M pasiinyus 3TOM TEOPUH C TEOpHUEHN
noHHOM atmMocdeps! [lebas - ['tokkens.

15.

3aBUCHMOCTb CKOPOCTH CTaJNH pa3psiia OT CTPOCHUS JBOMHOTO €0 Ha
puMepe 3JIEKTPOBOCCTAaHOBJICHHUS HMOHOB TUIPOKCOHHUS 51
nepokcuaucyiabdara Ha PpTyTHOM »dJekTpone. Dusnueckuii cMbICT
OHCPIUH aKTHUBALIUW B YCJIOBHUAX 3aMCAJICHHOI'O pa3psaa. COprDKeHHI)IC
peaKkuuu B JJIEKTPOXMMHYECKOW TEOPUH KOPpO3UU. METonbl 3aIuThl
METAJUIOB OT KOPpPO3MH. XHMMHUYECKUE HMCTOUYHMKHA TOKA; UX BUIBI U
OCHOBHBIE XapaKTEPUCTUKHU.

yCIIeBaeMOCTH " HpOMe)KyTO‘IHOﬁ arrecranmun

KOI'HUTHBHBIC JACCKPHUIITOPBI (GHaTb», «KYMETH», «BJIAICTH», paciiiCaHHbIC

5. OneHo4HbIe MaTEePHAJIbI JJISl TEKYLIEro U Py0esKHOro KOHTPOJIA

Io

KoneunsimMu pe3yiabTaTaMu OCBOCHUA IPOrpaMMbl AWCHUIINIMHBI ABJIAIOTCA C(i)OpMI/IpOBaHHI)Ie

OTJEIbHBIM

KoMIieTeHIusAM. @opMUpOBaHUE ITUX JECKPUIITOPOB ITPOUCXOAUT B TEYEHUE BCETO CEMECTpA MO dTanam

B paMKax pas3JIM4YHOro BUJa 3aHATHH U CAaMOCTOSTEIIbHOM pa6OTLI.



B xonme u3ydyeHHMs NHUCUMIUIMHBI NPEIyCMATPUBAIOTCA MEKYUiUil, pyOel cHblil KOHmMpPOb U
HPOMENHCYMOUHAA ANMMeCmayus.
5.1 Ouyenounvie mamepuaivl 0,11 meKyuie2o KOHmMpOs.
Llenv mexyweco Kowmpons — OILEGHKA pE3yJlbTaTOB pabOTBl B CceMecTpe U OOecredyeHHe
CBOCBPEMEHHOM 00paTHOU CBSI3H, I KOPPEKIMH O0YUICHHSI, AKTHBU3AIIUU CAMOCTOSITEITLHOW paOOThI
oOyuatomerocsi. OOBEKTOM TEKYIIET0 KOHTPOJS SIBISIFOTCS KOHKPETU3UPOBAHHBIC PE3YJIbTATHI
o0y4eHus (yueOHbIC JOCTHXKCHHUS ) IO JTUCITUTIIIMHE
Texkywyuii KoHmpob YCIieBaeMOCTH 00eCleYrBaeT OICHHMBAaHHE XOJla OCBOCHHS JHCLUILIMHBI
«Dusnyeckas XUMHUS» U BKJIIOYACT: OTBETHl HA TEOPETUYECKHUE BOMPOCHI HA NMPAKTHYECKOM 3aHATHUH,
pelleHre TPAKTHYECKUX 3a/lad U BBHIMOJIHEHHE J1a00paTOPHBIX PabOT, CaMOCTOSITETHHOE BBIOJIHCHUE
WHJMBUIYQIbHBIX JOMAIIHUX 3aJaHuil (Hampumep, pelIeHUuEe 3ajad) C OT4YETOM (3allUTOoi) B
yCTaHOBJEHHBIA cpok. OlleHKa KadecTBa MOATOTOBKM Ha OCHOBAaHUU BBITIOJIHEHHBIX 3a/JaHUM BEJETCS
npernojaBaTesieM (C 00CYXICHHEM pe3yJbTaToB), OAJIbl HAYHCISIOTCS B 3aBUCUMOCTU OT CIIOKHOCTH
3a/1aHus

5.1.1. Boripochl 10 TeMaM TUCUMILIMHBI «PU3HYECKAST XUMHUA» (KOHTPOJUPYeEMbIe
komuerenuuu OIIK-1, OIIK-2, OIIK-6, I1K-1, IIK-4, IIK-7.

6 cemectp
Tema 1. OcHOBBI XUMHYECKOH TePMOANHAMHUKH.
OcHOBHBIE IOHATHSA U ONIPEAEICHUS] TEPMOJUHAMUKU
YpaBHEHHE COCTOSHUSA UACATBHOIO ra3a
VYpaBHEHHE COCTOSIHUS PEaIbHOIO ra3a
BuyTpenHss sHeprus, TemoTa, padora
IlepBblil 3aKOH TEPMOAVMHAMUKH
3akoH ['ecca u ero cnencTBus

Nk D=

TemnoeMKoCTb, TEIIOBOM 3P PEKT peakliMy U UX 3aBUCUMOCTh OT TEMIIepaTyphl
Tema 2. Bropoii 3aK0H TepMOAUHAMHUKH.
1. DuTponus. YpaBHEHHE BTOPOTO Havajla TEPMOJMHAMUKY JJIsI OOPATUMBIX M HEOOPATUMBIX
IIPOLIECCOB
. DHTponwus KaK (YyHKIUS COCTOSIHUS. VI3MEHeHHne SHTPOINH MPHU Pa3IuYHbIX MTPoIIeccax
. dyHnameHTanbHbIe ypaBHeHHs [ 160ca
. Ypasuenue ['u66ca-/{rorema
. TepmoamHamuueckue moTeHnuanbl. Y paBHenue ['n66ca-I' ensmromnbia
. Xumudeckuii noteHuain. CrnocoObl BEIYUCICHUS XUMUYECKOTO TTOTEHITHATA

~N N L AW

. Meron nery4ecTy U aKTUBHOCTH
Tema 3. PacTBOpBI
1. WneanbHble npenenbHO pa30aBieHHbIE U HEUealbHbIE PACTBOPHI
2. 3axoH Payns. 3axon ['enpu
3. XuMu4ecKkuil NOTEeHIMal KOMIOHEHTOB B PacTBOPE
4. Meron aktuBHOCTH. KOa(ppHLIMEHT aKTUBHOCTH M METOBI X OIPEIEIICHUS
5. @yHKUMS CMEUIEHUS IS UI€aIbHBIX U HEUJCAIBHBIX PACTBOPOB
6. IlapumanbHble MOJIBHBIE BETMYMHBI U UX ONPEAETICHUS
Tema 4. da3oBbie paBHOBECHUS
1. Tlonstus da3sl komrnoneHTa. CterneHn cBOOOIbI



BriBog ycnoBuii (hazoBOro paBHOBECHS

[TpaBuno a3 ['mb6ca u ero BIBOA

@da30BbI€ pAaBHOBECHS B OJJTHOKOMIIOHEHTHBIX cucTemMax. Y paBHeHue Kitaysuyca-Knainepona
Jumarpamma cocTosiHUS BOJIBI, cephl, (hocdopa, yriiepoa.

®da30BbI€ IEPEXO/IBI IEPBOTO U BTOPOIO poja.

®a30BbIe PaBHOBECHS B IBYXKOMIIOHEHTHBIX CHCTEMaX

NN kW

KonnuraruBabie cBOKCTBA pacTBOPOB

9. TepmommHamuveckuii BbIBOJ 3akoHOB [ mOOca-KanoBanoBa

10. /InarpamMmbl COCTOSIHUSI TPEXKOMIIOHEHTHOM cucTeMbl. TpeyronpHuk ['n60ca
Tema S. Xumnuyeckue paBHOBecHUs

BrIBOI yCIIOBHM XMMHUYECKOIO paBHOBECHS. XMMHUYECKas IEPEMEHHAs
N3orepma Baut —T'odda

N3menenue suepruu ['n66ca u sneprun ['enbMrospia npu XUMHYECKON peaKIIuu
XHUMHYECKOE CPOJICTBO

3aKoH AeNCTBUS Mace

XUMHUYECKUE PABHOBECUS B paCTBOPax

I'ereporenHble XUMHUYECKUE PABHOBECHUS

3aBUCUMOCTh KOHCTAHT PABHOBECHUS OT TEMIIEPATYPbI U 1aBICHUS

A e Al o e

Tpernii 3akoH TepmoauHaMuku. [loctynar Ilnanka

Tema 6. AxcopOuOHHBbIE PABHOBECHSA

OO6m1as XxapakTeprcTUKa aICOPOILIMOHHBIX MPOIECCOB
Buapr agcopOruii

Jlokanu3oBaHHas U HEJIOKAJIM30BaHHAs a1copOLMU
MoHoMOEKyIIpHbIE U MOJUMOJIEKYIISIPHBIE aICOPOLIUU
AncopO1ust U3 pacTBOPOB U T'a30B

N3oTepmbl 1 1306apsl agcopoumn

VYpasHenue Jlenrmiopa u ypasaenue ['enpu
[Monumonexkynsipuast aacop6uus. BeiBog ypaBuenust bOT

© NN kW=

Tema 7. OCHOBHBIC OHATHSA U MOCTYJIATHI CTATUCTUYECKON TEPMOJIMHAMMKU
MexaHn4yeckoe OnucaHue MOJIEKYISIPHONW CUCTEMBI

Oynkius pacnpenenenus Makcsena-bonsrimana

OCHOBHBIE TIOCTYNAThl CTATUCTUYECKON TEPMOJIMHAMUKHU

b=

CDYHKI_II/ISI pacipeacicHuss B KAHOHUICCKOM aHcamoJIe

Tema 8. O0uIMe COOTHOMIEHUS MEXKTY CTATUCTHYECKMMU U TEPMOIMHAMUYECKUMH
pynknuavu. CTaTucTHYeCKas TEPMOJINHAMUKA HI€AJTbHBIX U PeaJibHbIX CHCTEM.
1. MonexymsipHasi CyMMa 1o COCTOSIHHSIM M CyMMa 110 COCTOSTHUSIM MaKpPOCKOITUYECKOW CHCTEMBI
2. CyMMa 1o COCTOSIHUSIM JIJIS )KECTKOTO pOTaTopa
3.KonebarenpHast cymMa 1Mo COCTOSIHUSIM JIJIsi TAPMOHUYECKOTO OCIIUILISATOPA
4.Cratuctrueckasl TepMOAMHAMUKA HJI€ATbHBIX CUCTEM
5 Craructrueckast TepMOJAMHAMUKA PEATbHBIX CUCTEM

7 cemecTp
Tema 9. @opMasibHasi KHHETHKA
1. OCHOBHBIC TTOHSATHUS U ONIPEICTCHUS XUMUUECKON KHUHETHKHU
2. Kunernmueckunii 3aK0H NEUCTBUS Macc
3. Tlopsaok peakiuy U METObI UX ONPEETCHUS



Kunetnueckue 3aKOHOMEPHOCTH HYJIEBOT'O, IEPBOIO U BTOPOTO MOPSAIKA
HeoOpaTtumble peakuyu n-ro nopsiika

Kunerndeckue 3akOHOMEPHOCTH TIOCIIEI0BATENIBHBIX PEAKIIUU
Kunerndeckue 3akOHOMEPHOCTH NapajlIeIbHbIX peaKLUn

© NN bk

Kunerndeckue 3akoHOMEPHOCTU O0OpPaTUMBIX peaKIUil

9. IlpuHuun KBazuctalmoHapHOCTH bojeHiTeitna

10. ITpunuun kBa3upaBHOBecHs . YpaBHeHHe Muxaenecs MeHToHa

11. Ilennsie peakuuu. PaznuuHble METOIBI pacueTa HEpa3BETBICHHBIX LEIHBIX PEaKIUI

12. Pa3BeTBIICHHBIE LICTTHBIE PEAKIIUU

13. Peakuust B moToke. PEKTOpHI H1€abHOTO BHITECHEHUS U UCATBHOTO CMEIICHUS

14. 3aBUCUMOCTb KOHCTAHTBI CKOPOCTU XMMHUECKOHN peakLUy OT TEMIEPATyphl. Y paBHEHHE
Appenuyca

Tema 10. Teopust xuMn4Yeckoii KHHETUKH

[ToBepxHOCTh MOTEHUMATBHOM 3Heprun. I1yTh peakiun

Teopust akTuBHBIX cTONKHOBeHU. @opmyna Tpayna-JIsronca crepuuecKuii MHOKHUTEINb

Teopust ak THBUPOBAHHOTO KOMILIEKca. TpaHCMUCCHOHHBIN KO3 PUIIMEHT

Teopust aKTUBUPOBAHHOTO KOMILJIEKCA B IPUMEHEHUH K MOHOMOJIEKYJISIPHBIM PEAKLIUSIM

AR e

Teopm[ AKTUBHBIX CTOJIKHOBCHI/II;'I B HpI/IMeHeHI/II/I K MOHOMOJICKy.H?IpHI)IM peaKIII/ISIM. CXGMa
JImaaemana
Teopm[ aKTI/IBI/IPOBaHHOFO KOMIIJICKCA B HpI/IMeHeHI/II/I K 6I/IMOJIeKy.H$IpHI)IM peaKHHﬂM.
Teopust akTUBHBIX CTOJIKHOBEHHUI B IPUMEHEHUH K OMMOJIEKYIISIPHBIM peaKLusiIM
[IpuMeHeHre TeoprH AKTUBUPOBAHHOTO KOMILJIEKCA JIJIsl OMMCAHUsl TPUMOJIEKYJISIPHBIX PEaKLUi
Teopust aKTUBHBIX CTOJIKHOBEHUN B IPUMEHEHHUH K TPUMOJIEKYIISIPHBIM PEAKLIUIM

. Teopust hoTOXMMHUYECKHX MTPOIIECCOB

= e S

— O

. KBaHTOBBII BBIXO/J], 3aKOH (POTOXMMHUYECKON SKBUBAIEHTHOCTH DHHINITEIHA, 3aKk0oH JlamOepra-
bepa

Tema 11. KaTtaau3

Ornpenenenne u 001IKMe MPUHIIUTIBI KaTaau3a

I"'oMoreHHbBIN KaTaan3, KUCIOTHO-OCHOBHBIM KaTallu3.

KuHeTnka n MEXaHU3M peakiuu CIeUPUIHOTO KUCIOTHO-OCHOBHOTO KaTanu3a

KuneTnka u MexaHuU3M peakiuu oOIIero U KUCIOTHOTO KaTanu3a. Y paBHeHHe bpencrena
['ereporennsiii kKaTanu3. PaznuyHbie peXUMBbI IPOTEKAHUS PEAKIIUH.

Kuneruka Jlermropa-XuHiienbBy/a AJi1 peakiiMi Ha OJJHOPOJHOM MOBEPXHOCTH KaTaln3aTopa.
KuneTrnka reTeporeHHbIX XUMHUYECKUX peakiuil ¢ nu(Gy3nOHHBIMU OTPAaHUYCHHUSIMHU.

© NN kWD

DHeprusi akTHBAIIMN KaTATUTUYECKON PEaKIuy B KHHETHYECKON M BHyTpeHHEH TudPy3noHHON
obnactu

9. Teopus mynbprunieroB banananna

10. Teopus akTuBHBIX aHCamOuelt KoGo3eBa

Tema 12. PapHOBecHbIC 1 HEPABHOBECHbIE SIBJICHHS B PACTBOPAX 3JIEKTPOJINTOB

Passutus npencraBieHus 0 CTPOSHUN PaCTBOPOB JJIEKTPOJIUTOB

Pacuér sHeprum conbpBaTaliMu HOHOB B paMKax MoJenu bopHa

M oH-1unoapHOe B3aMMOJECHCTBUE KaK OCHOBHOE YCIIOBHUE YCTOMYMBOCTH PACTBOPOB DJIEKTPOIUTA
TepMoaIMHaMHYECKOE ONTMCAHNE HOH-UOHHOTO B3aNUMOJEHCTBUS

AP e

Ocuebie nonymenus Teopun edas-Xrokemns. [Totenman nonHoi armocdepsl



6. VYpaBHenus it ko3 pHLIMEeHTa aKTUBHOCTH B IIEPBOM, BTOPOM U TPETHEM MPUOIIMKEHUH TEOPUN
JleOast- Xrokes

7. HepaBHOBECHBIC SIBIICHUSI B TCOPUH PACTBOPOB EKTPOIUTOB. [loToku nquddy3uu, Murpanuu u
KOHBEKIIHH

8. uddy3noHHbII MOTEHIHA

9. VYpaenpHas U SKBUBAJICHTHAS 3JIEKTPOIPOBOIHOCTU

10. Yucna nepeHoca U METO/IbI UX ONPEACICHUS

11. ®uznyeckue ocHOBBI Teopuu Jlebdas-Xrokemtsi-OH3arepa

12. Db dexter Bunna u Jlebas-danpkeHrarena

13. MexaHu3Mm 3J€KTPOIIPOBOAHOCTH B BOJIHBIX PACTBOPAX KUCJIOT U LIEN0YEH

Tema 13. TepmoaguHaMuKa 3J1eKTPOXMMHYECKHUX IeMeil.

1. YcnoBue 31EeKTPOXUMHUYECKOTO PAaBHOBECHS HA TpaHMIIaX paszzena (a3 u 3JIeKTPOXUMHUUECKUX

ueneun

Cas3b DJIC co cBoboaHOI sHEeprueii [ uboca. Ypasuenue Hepucra u ['u66ca-I" enbmromnbiia

[ToBepXHOCTHBIH, BHEUTHHUI U BHYTPEHHUE MOTEHIMAIbI. ['anbBaHu U BOJIbTA MOTEHIHAI

DNEKTPOIHBIA TOTEHIIUA

Knaccudukanus 351ekTpo10B MEKTPOXUMHUUECKHX IIeTei

AR

Onpenenenne k03(pPHUIIMEHTOB aKTUBHOCTEH M YMCeEN IepeHoca Ha ocHoBe n3Mepenuit D/(C
Tema 14. CTpoeHue 3apsizKeHHBIX IPaHUL pa3esia

JIBOMIHOM 3JIEKTPUYECKUN CIION

DIEeKTPOKAMMWIISIPHBIC ABJICHUS. Y paBHeHHE JlunmnMena

EMKOCTB IBOMHOTO 3JIEKTPUYECKOTO CIIOA.

ANCOpOLMOHHBIN METO U3YYEHUS JBOMHOTO JIEKTPHUUECKOTO CII0S

kW=

MopenpHble IPEACTaBICHUS 110 CTPYKTYpE ABOMHOrO cios. Teopus ['yn-Hannmana-I'pemma
Tema 15. DileKTpoXuMHYecKass KHHETHKA

CKOpOCTb 3JIEKTPOXUMHUYECKOTO Mpoliecca

Mexanu3msbl Macca nepeHoca: 1uddy3us, MUTpaus 1 KOHBEKIUS

Tpu 0CHOBHBIX ypaBHEHUS AUPHY3NOHHON KHHETHUKU

3aBUCHMOCTh TOKA U MOTEHLIMAJA B YCIIOBUSAX MEJJIEHHOM CTallMoHapHO# nuddy3un
Teopus 3ameUIEHHOTO pa3psa

[TnoTHOCTH TOKA OOMEHa

bezakTuBanmoHHbIN 1 6e30apbepHBIN pa3psia

el A

3aBUCUMOCTBH CKOPOCTH CTaJIMi MepeHoca 3apsiia OT CTPOCHUM TBOMHOTO CIOs
9. ConpsbKkeHHbIE PEaKLUU B 3IEKTPOXUMHUUECKOU TEOPUH KOPPO3UU

10. MeTop1 3aIMTHI METAJUIOB OT KOPPO3HH

11. XuMu4eckre HICTOYHUKH TOKa

Kpurepun ¢popmMupoBanusi o1ieHOK (OLICHUBAHMSA) YCTHOIO ONPOCa
VYCTHBI ompoc sABHsSETCS OAHMM M3 OCHOBHBIX CIIOCOOOB yuéra 3HaHUM oOyd4aromerocst mo
muctunuHe «®dusnyeckas xumus». Pa3BEpHYTHI OTBET CTYACHTA MOJDKEH MPEICTaBIsATh COOOMU



CBSI3HOE, JIOTMYECKH II0CIe0BaTeIbHOE COOOIIEHNE Ha 3aJaHHYK TeMy, I[OKa3blBaTb €ro yMEHHe
IIPUMEHSTH OIPEECIICHNUS.

B pezynomame ycmnozo onpoca 3nanus, 00yuarouyezocsa oyeHuearomces no ciedyiouieil wKane:

4 6anna, craBUTCS, €CIIM 00YJaIOIIUICS:

1) moxHO M3NaraeT U3y4eHHBIH MaTepual, NaéT MpaBUILHOE OMpeelieHHOe (PH3UKO-
XUMHYECKUX TOHATUH;

2) oOHapyXuBaeT MOHMMaHHE MaTepuasa, MOKeT 000CHOBATh CBOU CYXKJI€HUS, TPUMEHUTH
3HAHUA Ha IPAKTHKE, IPUBECTH HEOOXOAUMBbIE IPUMEPHI HE TOJIBKO M0 YUeOHUKY, HO U
CaMOCTOSITENILHO COCTABIICHHBIE;

3) wu3naraet Marepuall MOCIEN0BATENBHO U IPABUIBHO C TOYKU 3PEHUSI HOPM JIUTEPATypPHOTO
S3BIKA.

Om 2 00 3 6annoe, craButcs, €ciii 00yJaroIuiics 1aéT OTBET, YAOBIECTBOPSAIONINI TEM ke TpeOOBaHHSM,
qTo U Juis 6amna «1», Ho nomyckaer 1-2 omuOKU, KOTOPBIE caM )K€ UCTIpaBIIseT, U 1-2 Hemouéra B

IIOCJICO0OBATCIIbHOCTH U A3bIKOBOM O(I)OpMJ'ICHI/II/I n3jaaracMoro.

Om 1 00 2 6annoe, craButcs, eciy o0y4aroIuiicss 0OHapykKMBaeT 3HaHUE U [TOHUMAaHUe

OCHOBHBIX ITOJIOJKEHHI JTaHHOM TCMBI, HO:

1) wu3maraer Matepuai HEIOJHO U JOIYCKAaeT HETOYHOCTH B ONPE/ICIICHIH OHSITHH;

2) He yMeeT JOCTAaTOYHO ITyOOKO U J0Ka3aTeIbHO 00OCHOBATh CBOU CYXAECHMSI U IPUBECTH
CBOU IIPUMEDBI;

3) wW3iaraet MaTrepual HeTOCICIOBATEIEHO U JIOMTYCKAET ONTHOKHU B SI36IKOBOM O(OPMIICHHH
M3JIaraeMoro.

0 6annos, craBuTCA, eciy 00yJarOMIUiCcs 0OHApYKMBAET HE3HAHUE OOJIbIICH YacTh

COOTBCTCTBYIOLICTO pa3iciia U3y4acMOTro Marepuajia, J0IMyCKacT OIINOKH B (bOpMYJ'II/IpOBKe.

bamer «4 », «3 », «@» MOTYT CTaBUTBCA HC TOJIBKO 34a eI[I/IHOBpeMeHHHﬁ OTBCT, HO U 34

paCCpe)IOTO‘-IeHHHﬁ BO BpEMCHH, T.C. 3@ CYMMY OTBCTOB, JdHHBIX CTYACHTOM Ha MPOTAKCHUU 3aHATHA

N —

5.1.2. OueHOYHbIe MaTEePHUAJIbI JJI1 JIA00PATOPHBIX PadoT 00y4arouIerocs

(munoevie 3adanusn)( konmponupyemote komnemenyuu OIIK-1, OIIK-2,011K-6, IIK-
LIIK-4,IIK-7 )

WuterpanbHas u tuddepeHmanbHas TeIioTa pacTBOPEHHs], TEII0Ta XUMUUECKOH peakiuu
3akoH Payns u I'eHpu. 3aBUCUMOCTb AaBIEHHSI HACBIIIIEHHOTO Mapa HaJl )KUIKOH (a3oif ot
TEeMIIepaTyphl.

TepMoanHaMuKa JKUIKUX JIETY4UX cMecel. 3akoHbl KaHoBaioBa

JnarpamMma coCcTOSIHUS IBYXKOMIIOHEHTHBIX CUCTEM C 3BTEKTHKOM, KOHTYPEHTHO U HUHKOT'YPEHTHO
IJIABAIINKCS XUMAYECKUMH COEIMHEHNUSIMHU, HEOTPAHUYETO0 PAaCTBOPUMBIMU B KMJIKOW U TBEPAOH
dbaze.

Jnarpamma coCTOSIHUS TPEXKOMITOHEHTHBIXU BOJIHBIX U O€3BOJIHBIX COJIEBBIX CUCTEM
XuMHUECKUe paBHOBECHUS. Y paBHEeHUE U30TepMbl U n300apsl. [Ipuniun Jle-lllatense-bpayna
KonnekoTuBHbIE CBOIICTBA paCTBOPOB.

7 cemecTp

Kunernueckue 3aKOHOMEPHOCTH TOMOT€HHOTO KUCIIOTHO-OCHOBHOT'O KaTalu3a.
HepaBHoBecHBIe Mpoliecchl B pacTBOPaxX 3JIEKTPOIUTOB. DIEKTPOIPOBOAHOCTH, METOIbI
u3mepenus. Konaykromerpus
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Kunernueckne 3akOHOMEPHOCTH T'€TEPOTE€HHBIX PEaKIINil

MeTto1bl onpeieneHns TOPAIKOB PEAKLIUU

Kunernyeckue 3akoHOMEPHOCTH 0OOPATUMBIX peaKIuil

AHoOMaJIbHas AEKTPONPOBOIHOCTh PACTBOPOB KUCIIOT U LIEJI0UEn

Meron DJIC st onpeaeneHus TepMOJIUHAMUYECKUX XapaKTEPUCTUK IEKTPOXUMUYECKUX TETen
Pacuet paBHOBECHBIX COCTAaBOB B TOMOTI'€HHBIX U F'€TEPOTr€HHBIX CUCTEMAaX

Kunernyeckue 3akOHOMEPHOCTH KaTATUTUYECKUX PEaKInuit

0. Kunernueckue 3aKkOHOMEPHOCTH JIEKTPOXUMHYECKUX peakuuil. uddy3nonnas KnHeTuka,

Teopus 3aMeJICHHOro pa3psana. Ypasuenue Taddens

Kpumepuu ouenku gvtnonnenus 1ab0opamopHuix pabom:

( 4 Oamma) craBUTCS, €CIM BBIMOJTHEHa  jaboparopHas pabora, odopmieHa B COOTBETCTBHH C
TpeOOBaHUSIMH B pabouel TeTpaid, 3allWIIeHa W JaHbl NPAaBUIIBHBIE OTBETHl Ha JIOTOJHHUTEIBbHBIC BOIIPOCHI.
OOyuaromuiicst TpOSIBUI MHALUATUBY, TBOPUYECKUH MOJAXO/ IIPH BBIMOTHEHUH pabOTHI, CHOCOOHOCTD K aHaJHU3y U
MaTeMaTHYECKOW 00pabOTKe MOTYIeHHBIX PE3yIbTaTOB.

(ot 2 mo 306ayI0B) — eciM BBINOJIHEHA JaboparopHas padoTa, oOpMIICHA B COOTBETCTBHH C TPEOOBAHUSAMHU B
pa60‘lel71 TETpaau, Ipu 3alIUTC pa6OTI)I U Ha OOHNOJJHUTCIBHBIC BOIIPOCHI JaHbI HCUCUCPIILIBAIOIINE ITPABUJILHBIC

OTBCTHI

(ot 1 mo 2 GannoB) — ecnu BBITIOJIHEHA J1abopaTopHas paboTa, opopmiieHa B paboueit TeTpaan He B COOTBETCTBUH
Cc TpC6OBaHI/ICM, B pacy€Tax AONYIICHBI OHII/I6KI/I, IIpHU 3alIUTC pa6OTI>I 1 Ha JOIOJHUTCIIBHBIC BOIIPOCHI HE OaHbI
HEHCYEPIIBIBAIOIIHE TIPABIIIEHBIE OTBETHI

(1 6amn) — ecnu BEITIONHEHA JTabopaTopHas padoTta, HO He oopMIIeHA B padoUel TeTpaau U He 3allnlleHa

(0 Gamn) — ecnu He BhIMONHEeHa JabopaTopHas paborta

5.1.3. OueHoOYHbIe MATEPHAJIBI JJI CAMOCTOATEILHOM Pa0d0ThHI 00y4ar0mIerocs

(TunoBele 3anaun )( KoHTposupyeMble komrereHuu OIIK-1, OITK-2,0I1K-6, I1K-1,I1K-
4,1IK-7)

HepequL TUIIOBBIX 3a4ay JJISI CaMOCTOSITEIIbHOM pa6OTBI C(i)OpMPIpOBaH B COOTBCTCTBHUU C
TEMATUKOI MMPAKTUYICCKUX 3aHATUN 10 JucHMIIINHE «Du3ndeckas XUMHUI.

3aoauu

Tema «OCHOBBI XUMHYECKOI TEPMOAUHAMMUKI»

1.

Uro xapakTepu3yroT MmapaMeTpbl TEPMOJMHAMHYECKOW cucTeMbl? B dem ornuume makpo- u
MHUKPOCKOIMYECKUX TapaMeTpoB cUCTeMBbI? M3MEHSAI0TCS 1M OHHM, €ClIM CHUCTeMa JIOCTUIIIA
TEPMOJMHAMHUYECKOT0 paBHOBECHS?

B uem pasnuuus BHENIHMX UM BHYTPEHHUX I1apaMETPOB CHUCTEMbI, WHTEHCHUBHBIX U
9KCTEHCUBHBIX ?

MoxxeT 1 abCcoII0THAs TeMiepaTypa ObITh OTPHIIATELHON BETUYHHON?

Uro mpencrapnsier coOoi ypaBHEHHE cOCTOsIHUA? Uem TepMUYecKoe YpaBHEHMS COCTOSHUS
OTIINYAETCS OT KAJIOPUIECKUX?

[Tokaxute uyto 3akoHbl boinsg-Mapuorro, I'eit-JIroccaka, [lapns u ABoraapo mpuBoOmsIT K
ypaBHeHMIO MeHieneeBa-KutalinepoHa sSBISSACH €10 YaCTHBIMU CITyYastMH?

B 4yeM npuHIMIIUATBHOE OTIMYUE PEeaTbHBIX ra30B OT HUACANbHBIX? UTO MpeCcTaBIsIOT cOO0i
n3zorepmbl Amara?

OxapakTepu3yiTe OCHOBHBIE AKCHOMBI TEPMOAMHAMUKU: TOCTYJAT O CYIIECTBOBAaHUU
TEPMOJMHAMHUYECKOTO PABHOBECHS, AJJIUTUBHOCTU SHEPIMHM TEPMOAMHAMUYECKON CUCTEMBI,
MIOCTYJIaT CYLLECTBOBAHUS TEPMOAMHAMUYECKOM TEMIIEPATYPBHI.

[Touemy OeckOHEUHO Mayiasg BEIWYMHA PAa0OTHI HE SBISETCS TOJHBIM AuddepeHnaiam?



VYkaxuTte 4acTHbIE CIy4yau, KOTJa OHa MpHpaBHUBAETCA K MOJHOMY AuddepeHIuany Kakoro
100 CBOMCTBA.

9. BmiBeaure hopmyy It pacdera paboThl 00paTUMOTO PaCIIUPEHUs UACATHHOTO ra3a B CIyvae:
a) n300apuueckoro; 06) M30TEPMUIECKOTO; B) aAradaTHYECKOTo TpoIiecca.

10. TTouemy Hemb3s1 K3MEPUTH A0OCOFOTHOE 3HAYCHUE BHYTPEHHEH dHEprUn?

11. UTo moHMMAIOT MO/ SHTAJIbIIUEN TEPMOJMHAMUYECKOM crucTeMbl? KakoBbl ero cBoicTBa?

12. 3auem HYKEH MepBbIM 3aKOH TEPMOAMHAMUKH ?

13. KakoBa maremaTHuecKkas 3alliUCh MEPBOr0 3aKOHA TEPMOJMHAMHKHU B AU(QepeHIHaTIbHbIX U
uHTerpaibHbIX (hopmax? KakoBbl GOpMYIHPOBKHU 3TOrO 3aKOHA?

14. Ecte 1M pa3nmuuusi B 3alHCAX TIEPBOTO 3aKOHA TEPMOIMHAMUKH JUII OOpaTUMOro H
HEOoOpaTUMOro MPOLECcca, ISl OTKPBITHIX U 3aKPBITHIX CUCTEM?

15. loxaxxute, 4to 3aKoH I'ecca sBiseTCsl CIeCTBUEM NIEPBOTO 3aKOHA TEPMOANHAMUKH.

16. 3aBucut 1 Ter1oBoi 3(h(HEeKT peakuuu OT JaBIeHUsA?

17. Uro Takoe TepMHH «TerioBor 3(hdekT xumuueckoil peakuuu»? EcTh a1 pa3nuuus B MOHATHUSIX
«TEeTIOBOTO AP PEKTa» U «TEIJIOTHI Iporecca?

Memoouueckue pekomeHnoayuu no peuieHuIo 3a0au.
[Ipuctynas K paccCMOTPEHHIO MPUMEPOB U CAMOCTOATEIBHOMY PELICHUIO 3a1ad, HeoO0XOIUMO
BHUMATEJILHO MIPOYECTh KOHTEHT 110 COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. ba3oBbie KOHIIECTIIMK B JAHHOU
TeME€ — J3TO KOHIEMIHMSA 3aKOHAa COXPAHEHHS SHEpPruu . BakHellue MOHATHSA TEPMOJWHAMHUYECKAS
CHUCTEMa , TEPMOJAMHAMHUYECKHUU TIPOLIECC, BHYTPEHHSISI HHEPrus, TeIioTra, padoTa, TEIIOEMKOCTb,
TEIIOBOM 3(PPeKT peakimu. IDTU TOHATHS CICAYET BBIYYUTh U Pa3o0paThCsl B UX COOTHONICHHSX. [Ipu
pellIeHUH UCTIONIB30BaTh (JOPMYJIbl U AaHATTUTUYECKUE BBIPAKEHUS B JICKIUAX 110 STOU TEMe.

Tema «BTopoii 3aK0H TePMOINHAMHKN

Kakue TepmouHaMuyeckre CBOMCTBA (IEpEMEHHbIE) CUCTEMBI CIIEAYeT MO/I-
Jep>KUBAThH TIOCTOSIHHBIMU, YTOOBI 110 3HAKY U3MEHEHHSI SHTPOITMU MOKHO OBIJIO
CYJIUTh O HAIIPaBJICHUH Tpolecca’?

Uro sBisIeTCSl UHTETPUPYIOLIUM MHOKUTENEM i GyHKIUU nporecca Q7

[To kakuM BHYTPEHHUM TIEPEMEHHBIM HaJI0 MPOBOANTH AU depeHnmpoBanme
(YHKLIHUU COCTOSHUS SHTPONMHU, YTOOBI OJTYUYUTh YCIOBUS XUMHUUECKOTO PAaBHOBECHUS
M30JIMpOBaHHOM cucTeMbl? [loueMy 11 3TOH 11eIM Hesb3sl HCIOIB30BaTh KOJIMYECTBA
KOMIIOHEHTOB HJIU COCTABISIONINX ?

B 4yeMm nposiBisieTcst XapaKTepUCTUYHOCTD (DYHKIIMU SHTPOITUH?

S0 0N YR W

0. B xakom H3 clIeyIoIuX 00paTUMBIX IPOIIECCOB — U30TEPMUUYECKOM, aIabaTHIECKOM,
M30XOPHOM WJIM U300apHOM — HE MPOUCXOTUT U3MEHEHUSI SHTPOITUU?

11. Mexay HEKOTOPBIM UCXOIHBIM COCTOSIHUEM | M KOHEUHBIM I OCyIIECTBIAIOTCS
oOpaTUMBIi 1 HeoOpaTUMBIH repexoibl. Kak coOoTHOCSTCS Mex 1y co00i M3MEHEHUE
SHTPOIINH, TEIUIOTA U paboTa ITUX MPOLECCOB?

12. Kak u3MEHHMTCS SHTPOIHS U30JIMPOBAHHON CUCTEMBI IPU 0OOPAaTUMOM IIpoliecce
KpucTajum3anun Beuiectsa? Kakoii 3Hak OyzeT ©UMeTh U3MEHEHHE SHTPOITUH CUCTEMBI,
€CJIM IIPOLIECC MPOBOJUTH B U30TEPMUUECKUX YCIOBUAX?

13. Yro Hamo caenate AJis TOTo, YTOOBI UCTIOIB30BAaTh YPaBHEHHUS 111 0OpaTUMBIX

IIPOLIECCOB MPU pacyeTe U3MEHEHHs TEPMOJMHAMUYECKUX (QYHKIUI B HEOOpAaTUMBIX

nporeccax?



14. K uemy cTpeMHUTCSI SHTPOIHUS MPABHIBHO CHOPMHUPOBAHHOTO KPHUCTAIIA TIPH
MPUOTKEHUN K a0COTIOTHOMY HYITIO?

15. IlepeunciuTe NpaKTHUECKU 3HAUUMBIE 33/1a4H, KOTOPBIE MOTYT OBITh PEIICHBI C IIOMOIIBIO
¢byHIaMeHTalbHBIX YpaBHeHUH [ n60ca

Memoouueckue pekomenoayuu no peuieHuIo 3a0au.

IIpuctynas X pacCMOTPEHMIO IIPUMEPOB M CaMOCTOSATEIBHOMY PpELICHMIO 3a1ady,
HE00XO/MMO BHUMATEJIbHO INPOYECTh KOHTEHT IO COOTBETCTBYIOLIEMY BOINPOCY TEMBI.
ba3oBble KOHIENIMM B JAHHOW TeME€ — 3TO KOHUEMNIMS CYIIECTBOBAHUS SHTPOIUU
Baxneline DOHATUA: DJHTPOINUA, TEPMOAUHAMUYECKHM IOTCHLHUAI, XUMHUYECKUU
MOTEHIMAN , XapakTepucTuueckue (QyHkum ,ypaBHenue Iubbca — I'enpmrombia,
HaNpaBICHHOCTh Mpolecca. OTH TMOHATHA CJIEIyeT BBIYYUTh M PazoOpaTbcs B HX
cooTHoIeHUsX. [Ipu pemieHun UCrosb30BaTh (GOPMyYJIbl U AHIUTUYECKUE BBIPAXKEHUS B
JEKIUSX 10 JaHHOW TEME.

Tema «TepmoauHaMuKa pacTBOpOB»

1. C kaxoif 1enbo B TEPMOAMHAMUKY BBOAUTCS MOHATHE <KMAPLUAIBHOE MOJIbHOE
CBOMCTBO>>

2. CdopmynupyiiTe OCHOBHBIE pa3NuyHsl MOHATHI <KMOJBHOE CBOMCTBO>> U Kmap-
LAAJIBHOE MOJIBHOE CBOMCTBO>.

3. Uem otnuuarorcs GpyHkuuu oOpa3zoBanus oT GyHKIMI cMmemeHus? B kakom
CJIy4ae OHM COBIIAJIat0T?

4. OObscHUTE, TOYEMY B TEPMOJAMHAMUKE PACTBOPOB IPHU BBIOOPE CTAaHIAPTHOTO
COCTOSIHUSI JIOJPKHO BBITIOJIHATBHCS YCIIOBHE UIEHTUUHOCTH (Da30BBIX COCTOSIHUM pac-
TBOpa ¥ KOMIIOHEHTOB.

5. KakoBa mpaktuueckasi 3Ha4MMOCTh ypaBHeHust [ n66ca—/{rorema?

6. IlpemioxxuTe HECKOJIBKO CIOCOOOB MHTErpUpOBaHUs ypaBHeHHs [ n1O6ca—
Jrorema. YeM BbI3BaHa HEOOXOIMMOCTh Mepexo/ia OT (PyHKIMH [ K Y TIPU UHTETPH-
poBaHuu?

7. MO>XHO 71 110 U3BECTHBIM MapIHabHbIM CBOWCTBAM OJIHOTO KOMIIOHEHTa OU-
HapHOI'O PacTBOPA OMPEIEIINTH CBOMCTBA BTOPOI'O, €CIIN HEJIB3s1 IPOBECTH UHTEIPU-
poBanue ypaBHeHus [ m06ca—/lrorema n3-3a OrpaHHYeHHOCTH SKCIIEPUMEHTAIbHBIX
TAHHBIX ?

8. UTO MOJI0KEHO B OCHOBY AKCIIEPUMEHTAIBHBIX METOJIOB OINPEICTICHUS aK-
TUBHOCTH U K03¢dunmeHToB akTuBHOCTU? Kakas nononHuTenbHast “HQOpMarus
Heo0XoAuMa JUTsl pacyeTa 3HaYeHUH aKTUBHOCTEH MO KaTOPUMETPUIECKUM JTaHHBIM?

9. Kakue 3HaueHUs: MOTYT IPUHUMATH aKTUBHOCTH U KOA((DUIIMEHTHI aKTUBHO-
CTH KOMIIOHEHTOB pacTBopa?

10. Kakum 00pa3oM 3aBUCUT aKTUBHOCTB OT TEMIIEpaTyphl U naBieHus? Kaxoi
JIOTIOJIHUTENBHON MH(OpMaIueil HaJlo pacrojarath, YT00bl OTBETUTH Ha 3TOT BO-
npoc?

11. 3aBUCHUT M aKTUBHOCTH OT CTIOC00A BRIPAKEHHUS KOHIICHTpauu? 3aBUCHUT
JI1 aKTUBHOCTH OT BEIOPAHHOW CHCTEMBI OTCUYETa CBOMCTB pacTBopa?



[Ipuctynass K pacCMOTPEHHUIO TPUMEPOB U CAMOCTOSTEIBHOMY pELICHHIO 3a1ad, HEO0OXOIHMMO
BHHUMATEJIbHO MPOYECTh KOHTEHT 110 COOTBETCTBYIOIIEMY BOIIPOCY TEMbI. ba3oBble KOHIENIMH B JTaHHOU
TeME — 3TO KOHUENUUs TEPMOAMHAMUYECKOM yCTOMYUBOCTU pacTBopa. BakHeulune IOHATHUSA:
ujeaibHbIe, MPeleNbHO pa30aBIeHHbIC, peajbHbBIE  PacTBOpPHI , 3aKOH Paynst u I'eHpu , akTUBHOCTS
KOA(GGUIMAHT aKTUBHOCTH, (YHKIMS CMEIICHMs, NaplyajibHble MOJbHBbIC BEJIUYUHBI ,ypaBHEHHE
['m66ca — orema um [rorema -Mapryneca. OTH TOHSTHS CIEAyeT BBIYYUTh W pa3o0paThCsi B HX
cooTHoweHusX. [Ipu pemieHnn ucnonab3oBatb GOpMyJabl M AHJIUTHYECKUE BBIPAXKEHUS B JICKIUAX IO
TAHHOU TEME.

Tema «®a30Bble paBHOBECHSD)

1. CdopmynupyiiTe OCHOBHOE pa3IMuUe B IIOCTAHOBKE 3aa4u pacyeTa paBHOBE-
CUI B TOMOI'€HHOU U FeTepOreHHON CucTeMax.

2. Ilo kakuM BHYTPEHHUM MEPEMEHHBIM UIIETCSI MUHUMYM XapaKTepUCTUUYECKON
(GYHKIIUH MPU pacyeTe a) TOMOTEHHBIX, 0) TeTePOTeHHbBIX PAaBHOBECUI?

3. OObsicHUTe, TOYEMY KXKIYIO U3 MAJAIONINX B BO3yXE CHEKUHOK, MPEACTaB-
JISFOIIMX TOMOTEHHYIO YaCTh IeTEPOreHHOM CUCTEMBI, HEJIb3sI pACCMaTPUBATh KaK
OTIENBbHYIO (a3zy.

4. Cxoibko (ha3 MOKET CYIIECTBOBATh U PABHOBECHO COCYIIIECTBOBATH B OJI-
HOKOMITOHEHTHO#H cucTeme? CKOJIbKO HOHBAPHUAHTHBIX TOYEK MOXKET CYIIECTBOBAThH
B OJHOKOMIIOHEHTHOU cucteMe? [IpuBenure npumepsl.

5. Kakumu ToukaMy HaYMHAETCS U 3aKAaHYMBAETCS KpUBasi PABHOBECUS
KUJIKOCTb—T1ap?

6. OObsicHUTe, TOYEMY TP HArPEeBaHUHU Ha BO3AYX€ JieJl IUIAaBUTCS, a KPUCTAal-
JIMYECKUU UOJ] BO3TOHSIETCS.

7. OOBsACHUTE, 3a4€M B CIIPABOYHUKAX MPUBOIAT 3HAUCHUS TEPMOTUHAMUYECKHUX
CBOMCTB BEIIIECTB B TBEPJIOM U KHJIKOM COCTOSIHUU B MHTEpBaJie Temmeparyp ot 0
1o 6000 K.

8. KakoB (usnuecknii cMbICI UIMEET MPOIEHNE KPUBBIX ()a30BOro paBHOBECHUS
3a mpeiesbl yCTOMYUBOCTH (a3bl?

9. [Ilpu naBnenuu B cucteme 26,6 klla nukiIorexkcan u ATUIALETAT KUIAT
IIpU OJIMHAKOBOM Temrepatype. [louemy npu HOpMaabHOM AaBICHUHU TEMIEpATypa
KUIIEHUs HuKIIorekcana Ha 3,6 K Bblile, ueM stunarerara?

10. Kaxkoit cioco0 pemieHust 3aa4u pacieTa paBHOBECHI — MUHUMM3AIMEH
sHeprun [ 'm66ca uim Mo paBeHCTBY XUMHUYECKHUX TTOTEHITMAIIOB — TO3BOJISIET OJHOBPEMEHHO OIPEIEIIATh
1 YCIIOBUS PAaBHOBECHSI, U YCIIOBHS YCTOMYUBOCTH (haz?

11. O6bsicHuTe, TOYEMY NTPU U3MEHEHUH TEMIIEPATypbl H3MEHSETCS] B3aUMHOE
pacrionioskeHue JUHUN >Hepruit ' mudoca das na nuarpamme G = f(x).

12. O6bsicHUTE, IOUEMY IS ONPEIEICHUS COCTABOB PABHOBECHO COCYIIIECTBYIO-
X (a3 B OMHApHOU cucTeMe HEOOXOAMMO CTPOUTH OOIIYIO KacaTelIbHYIO K dHEp-
rusivm ['u66ca »atux daz?

13. Moxet nu (pa3a BeliecTBa CyImecTBOBaTh 3a MpeaesiaMu 00JIaCTH €€ TEPMO-
IuHaMuueckoi ycroiunBoctu? Ecinu — HeT, TO moyemy, eciiu 1a — TO MPHU KaKUX
YCIIOBUSX?

14. Tlokaxxure, 4TO B OMHAPHOUN CHUCTEME, KOMIOHEHTHI KOTOPOH 00pa3yroT Hujie-



aJIbHBIN )KUJKUH pacTBOP, HEBO3MOXKHO CYILIECTBOBAHUE a3€0TPOIA U paccilauBaHKe
das.

15. Tlpu KaKuX OTKJIOHEHUSX OT MICATBHOTO MOBEICHHS KUAKOCTH (TIOJT0KHUTENb-
HBIX WJIA OTPULIATENIbHBIX) BO3MOYKHO paccilauBaHue pactBopa?

16. Cornacuo ypaBuenuto [lIpenepa, pacTBOpUMOCTb TBEPABIX BELIECTB B KU~

KOCTH JIOJ’KHA YBEJIMYMBATHCS C POCTOM TEMIIEPATYphl, OJHAKO MHOTHE BELIECTBA
JI€MOHCTPHUPYIOT PETPOrpajiHblii XapakTep pacTBOpUMOCTH. [Ipeanoxure oObsicHeHnE
aTOMYy (haKTy.
28. Kakas cuctema OyzeT UMeTh HauOOJIbIIIYIO TEMIIEPATYPy KUIIEHUS U I0UYEMY:
a) YUCTHIN JIETYYHi pacTBOpUTEIh, 0) pa30aBiIeHHBII pacTBOP HEJNETYYEro Belle-
CTBa, B) pa30aBJICHHBII PAaCTBOP JIETYUETO BEIIECTBA TOW e KOHIICHTPALIUH, YTO
u B cirydae 0)?

17. Kak BnusieT accouyanus pacCTBOPEHHOI'O BEIIECTBA HA J1aBJICHUE HACHIIIEHHO-
ro napa Hajl pa30aBJIE€HHBIM PaCTBOPOM HEJIETYUYero BEIIeCTBa B JIETy4eM pacTBOPHU-
Tene?

18. MoxxeT 5iu nipu 100aBJIEHUH BEILIECTBA K PACTBOPUTEIIO TEMIIEpATypa Kpu-
CTaJUIN3aLUU pacTBOpa NOBbICUTHCA? OTBET 00OCHYITE.

19. IlpuBeauTte mpuMepsl HOHBAPHAHTHBIX TOUEK Ha (Da30BBIX IUArpamMmax Ou-
HApPHBIX CHCTEM.

Memoouueckue pekomeHnoayuu no peuieHuIo 3a0au.

[Ipuctynas K paccCMOTPEHHUIO TPUMEPOB U CAMOCTOSITENIFHOMY pELICHUIO 3a/a4y, Heo0XO0IuMo
BHHUMATEIbHO MPOYECTh KOHTEHT MO0 COOTBETCTBYIOIIEMY BOMPOCY TeMbl. ba3oBbie KOHIIENIIMK B TaHHOM
TeMe — JTO KOHIICMIIMS OCHOBHOTO 3aKOHa ()a30BOTO paBHBecHusi- mpaBuio ¢a3 ['mbbca u yacTHbIE
ycnoBus (ha3oBOro paBHoBecus . Bakneiimue monstus: ¢asza , KOMIIOHEHT, CTEHEHb CBOOOIbBI,IIPABUIIO
¢a3 [mbbca, ypaBuenne Kiaysuyca —Kiaitnepona, quarpaMMa  COCTOSIHHS,  3aKOHBI
KoHoBasioBa, IPUHITUTT HEMPEPHIBHOCTH M COOTBETCTBHS. DTH MOHITHS CIIEAYET BRIYIHTh U Pa3o0parbes B
WX COOTHOMICHMsX. [Ipy pemeHnn Mcnonp30BaTh (GOPMYITbl aHATUTHUSCKUE BBIPAKCHHS B JICKIUSAX 10
JTAHHOU TEME .

Tema «XuMu4YecKHe paBHOBECHA»

Chopmynupyiite ob1iee 1 YaCTHOE yCIOBUS XUMUYECKOTO paBHOBECHS.

3ayeM BBOAMTCS XUMHUYECKas MIepeMeHHas & U KakoB ee (PU3NYECKUI CMBICIT?
OT KaKkux TEPMOANHAMHNYCCKUX IMEPEMCHHBIX 3aBUCHUT KOHCTAHTA paBHOBeCI/Iﬂ?

el

3a cYeT Yero MOXeT U3MEHSTHCS CTETEHb MPEBPALICHHS] HCXOIHOTO BEIlleCTBA B OJTHOM U TOM ke

peakiuu, MPOTEKAOIIEH B pa3HbIX PACTBOPUTENAX?

5. OOmscHUTE, MOYEMY 10 3HaKy CTaHJapTHOM sHeprun ['m06ca peakuinu Helb3s, BOOOIIE TOBOPS,
CYAMTb O HampaBJeHUH mpouecca? B kakux ciaydasx cOBNaAalOT 3HaueHus sHepruu [ md6ca n
cranfapTHO# sHeprun ['m66ca peakuuu?

6. IloueMy KOHCTaHTBI PaBHOBECHSI, UCTIOJIb3yeMble B TEPMOAMHAMUKE, SBIISIOTCS

BeIMYMHAMU Oe3pa3MepHbIMU? 3a4eM MHOT/Ia YKa3bIBAIOT Pa3MEPHOCTH YHCIICHHBIX 3HAUCHHH

KOHCTaHT paBHOBECHSI peakluil B pacTBOpax?

7. Kakwue cymecTByrOT cCiocoObl CMEILEHUs! paBHOBeCHS Ta30(pa3HbIX peakuuil a) 0€3 n3MEeHEeHUs

YHuciia MoJjieH, 0) ¢ ”3BMEHEHHEM YHCiia MOJICH YIaCTHUKOB peakiuun?



8. Kak ckakeTcst Ha paBHOBECHOM BBIXOJI€ IIPOJTYKTOB pa30aBjIeHNE PEAKIIHOHHOW CMECH HHEPTHBIM
ra30M C OJIHOBPEMEHHBIM YBEIIMYCHHUEM OOIIETO JIaBJICHUS B CHCTEME B Cilydae ra3oga3zHoi
peakiuu 1/2A + B =1/3C + D?

9. OOBsICHUTE, B YeM OIrPaHUYCHHOCTH MOX0/Ia pacueTa PABHOBECHOI'O COCTaBa CMECH C TIOMOIIbIO
KOHCTAHTbI paBHOBeCI/ISI. HpeI[JIO)KI/ITe aJIBTepHaTI/IBHBIC BapI/IaHTBI.

10. IIpu Kakux yCIOBHAX JOCTUTAETCS MAaKCUMallbHAs CTEIICHD [TPEBPAICHUS PEarcHTOB
MaKCHUMaJIbHBIN BBIXOJ] MPOAYKTOB PEAKIMH IIPU IOCTOSHHON TemIieparype?

Memoouueckue pekomenoayuu no peuieHuIo 3a0au.

[Ipuctynmas K pacCMOTPEHUIO MPUMEPOB U CAMOCTOSITEIILHOMY PEIICHUIO 3a/ad, Heo0X0IuMO
BHUMATEJILHO MPOYECTh KOHTEHT M0 COOTBETCTBYIOLIEMY BOIPOCY TeMbl. ba3oBble KOHIENIUU B IaHHON
TEME — 3TO KOHUEIUHS XUMUYECKOTO PAaBHOBECHS M 3aKOH JACHCTBUS Macc . BaxkHelue MOHATHS:
XUMHUYECKas TEepEeMEHHAs , KOHCTaHTa PAaBHOBECHUS , XMMHYECKOE CPOJACTBO ,ypaBHEHHUs H300apbl H
uzoxopsl Baut —T'odda . T moHsTHUS crenyeT BbIyYUTh M pa3oOpaThCs B UX COOTHOIIEHUsX. [Ipu
pellIeHUH UCTIONIb30BaTh (DOPMYIIbI M aHATTUTUYECKUE BBIPAKEHUS TPE/ICTABICHHBIE B JIEKIUAX MO TAaHHON
TEME .

Tema «AncopO1IHOHHBIE PABHOBECHS»

OO6m1as xapakTepucTrKa aicOpOLIMOHHBIX MPOIECCOB
Buner ancopOmmii

Jlokanu3oBaHHas ¥ HEJIOKAJIM30BaHHAA a7copOLun
MoHOMONEKYIApHBbIE U MOTUMOJIEKYIISIPHBIE aICOPOLIUU
Ancop61ust U3 pacTBOPOB U I'a30B

N3otepMbl 1 n300apbl acopOIn

VYpasHenue Jlenrmropa u ypaBHeHnue [ enpu
[TomumonexynsipHast ancopOuus. BeiBon ypaBaenust bOT

O NN kW=

[lpuctynass K pacCMOTPEHUIO TPHUMEPOB M CAMOCTOSTEILHOMY PEHICHHIO 33134, HEoOXOIMMO
BHUMATEIBHO MPOYECTh KOHTEHT 110 COOTBETCTBYIOIIEMY BOIIPOCY TeMbI. ba3oBble KOHIIETIIINH B TAHHOMH
TeMe — 3TO KOHIETIH aJCopOIMU aJCOPOIIMOHHOTO paBHOBecHs . BaxkHelimne moHATHA: aJcOpOEHT.
azcop6ar, BUIBI acOpPOLIMY, JIOKAIN30BaHHAA M JEJIOKAJIM30BaHHAS a7CcopOLMs, MOHOMOJIEKYSIpHAs U
MOJIUMOJIEKYIsIpHast aacopouus, Onpenenenue ajgcopouuu no I'm60cy ,u30TepMbl 1 U300aphl a1COPOIHH.
epaBHeHue Jlenrmiopa,  I'eHpu, KOHCTaHTa aJCOPOLIMOHHOIO pPAaBHOBECHUS ,IOJIMMOJIEKYJISpHAs
ancop6buus bpynayspa - Omera - Temnepa

Tema « OCHOBHBIE IOHATHS U MOCTYJIAThI CTATHCTHYECON TEPMOAUHAMHUKH»
1. ChopmynupyiiTe OCHOBHYIO HACIO CTATUCTUICCKON TEPMOTUHAMUKH.

2. IIpuBeauTte NpUMephl TUCKPETHBIX U HEMPEPBIBHBIX PACIIPEIEICHUN.

3. [aiite onpenenenue caenyromuX MOHATUH CTaATUCTUYECKON MEXaHUKH: (a3o-
BOE IIPOCTPAHCTBO, (pa30BbIi 00BeM, (ha30Bast TPAEKTOPUSI.

4. Kakue CyIiecTBYIOT CIIOCOOBI CTATUCTHYECKOTO YCPEAHEHUSI MUKPOCKOITHYE-
CKHMX CBOMCTB TEPMOJMHAMHYECKON CHCTEMBI?

5. Uto Takoe CTaTUCTUYECKUI aHCaMOJIb U B YEM CMBICTT €T0 UCIIOJIh30BaHMUs?

6. KakoB ¢usnueckuii cMbIci GyHKIUU paciipesieseHus B pazoBOM MPOCTpaH-



cTBE?

7. KakoB ¢usnueckuii cMbica TeopeMbl JInyBuiuis o GyHKIMH pacipeneseHus ?
8. Kakue Bbl 3HaeTe TuIbl ancamOuieit? KakumMu MakpoCKOIMYEeCKUMHU [TEPEMEH-
HBIMH OHU OIIMCBIBAIOTCS?

9. Iloyemy pa3Hble THIIBI aHCAMOJIeH TIPU pacdyeTe TEPMOAMHAMUYECKUX CBOMCTB
JAI0T OJHU U T€ YK€ PE3yJIbTaThl?

10. ChopmynupyiiTe OCHOBHBIC ITOCTYJIAThI (HE MEHEE TPEX) CTATUCTUYECKON
TEPMOJIMHAMUKH.

11. YeMm oTnmyaroTcst Apyr OT Jipyra pacnpenesieHuss MakcBeia 1no npoeKkiuu
CKOPOCTH H I10 a0COIIOTHOMY 3HAUEHHIO CKOPOCTH?

12. Yto Takoe TepMoIMHAMUYECKasi BEPOSTHOCTL? UeM OHa OTiIM4aercs oT
CTaTUCTUYECKON BEPOSITHOCTU?

13. MoxHo 11 pacnpenesnenne MakcBenia CYuTaTh YaCTHBIM CIIy4aeM paclpe-
nenenus: bonbimana?

14. [IpuBeauTe HE MEHEE ABYX OTJIMUMNA KBAHTOBOM CTATUCTHYECKOU TEPMOIH-
HaMUKH OT KJIACCUYECKOM.

Memoouueckue pekomenoayuu no peuieHuIo 3a0au.

[Ipuctynass K pacCMOTPEHHIO TPHUMEPOB U CaMOCTOSTEIBHOMY PpEHICHUIO 3a7ad, HEOoOXOIMMO
BHMMATEJIBHO IIPOYECTh KOHTEHT 110 COOTBETCTBYIOLIEMY BOIIPOCY TeMBI. ba30BbIe KOHUEIINN B JaHHON
T€ME€ — JTO 3Hasl 3aKOHBbI YIPABJIAIOUINE JBUKCHUEM OTAEIbHBIX YACTHL] ,MOKHO YCTAHOBUTbH 3aKOHBI
MIOBEJICHUSI MAKPOCKOIIMYECKUX CUCTEM . BaskHeillne NoHATUS: CTaTUCTUUECKOE YycpenHeHHe , (pa3oBoe
IPOCTPAHCTBO  ,CTAaTUCTUYECKHE aHCaMOIM ,pyHKIUSA pacnpeneneHus, TeopeMa JlnmyBuiuisa
,MUKPDOKAaHOHMYECKUH , KaHOHMYECKUH, OONbIIOW KAaHOHWYECKUH aHcaMOIu , pachpeneseHue
MakcBenna , boapiMana . OTH MOHATHSA ClIeAyeT BBIYYMTh M pa3o0parhCcsi B UX cooTHoweHusax. [Ipu
pEeLIeHNH UCTI0Ib30BATh (OPMYJIbl M aHAIMTUYECKUE BBIPAYKEHUSI JIEKIIUN TI0 JaHHOW TeMe.

Tema «O0mue COOTHOIICHUS MEKAY CTATHCTHYCCKHMMH M TEPMOAUHAMUYECKIMH (PYHKIMAMH.
CrarucTuyeckasi TepMOJIMHAMHUKA H1eaTbHbIX H PeaJbHbIX CHCTEM».

1.Kak cBsi3aHa moyiHasi CyMMa IO COCTOSIHUSIM CUCTEMBI U3 N OIMHAKOBBIX

HEB3aMMOJEHCTBYIOLIUX YaCTUIl C MOJIEKYJIIPHOM CyMMOM MO COCTOSIHUSIM a) JUIst

cBOOO/IHO JABIIKYIIMXCS YacTHUIL; 0) AJis YacTULl, PUKCHPOBAHHBIX HA TTOBEPXHOCTH?

2. Yro Taxoe r¢dextuBHas TeMmneparypa? KakoB ee mopsaok BEIUYUHBI IS

BpalleHHs, KOJIeOaHUH, SJIeKTPOHHBIX NEePexX010B7

3. Ha yem ocHOBaHO pazOueHHe TePMOIUHAMUYECKUX (QYHKIIUI Ha BKJIabl OT

pa3IMYHbIX BUJOB JIBUKEHUS?

4. Kakue BUIbI IBUKECHUSI BHOCAT BKJIAJ B TEPMOAMHAMUYECKUE (QYHKIIUU OJTHOATOMHBIX HA€aTbHbBIX
rasos?

5. OT KakuxX MOJIEKYJSPHBIX apaMeTPOB 3aBUCAT MOCTyNaTeNbHasl, BpallaTelib-Hasi, KoyebaTenbHas
CyMMa 1O COCTOSTHUSIM?



6. CKOIbKO BHYTPUMOJIEKYISIPHBIX KOleOanuii mpoucxoauT B mosiekynax H2,H20, CO2, CH4?

7. Kak cBsizZaHa KOHCTaHTa paBHOBECUsI ra30(ha3HON pEeaKIHH ¢ CyMMaMHU MO COCTOSIHUSIM OTAEIIBHBIX
BELIECTB?

8. CripaBeisTuBO 1K pacipenencHne MakcBeuia o CKOPOCTSM IS HeuJeallbHbIX Ta30B? OOBsICHUTE,
[I0YEMYy.

9. Uto Takoe KoHpUTyparmoHHBIA HHTErpai? OT KaKuX TEPMOIMHAMUYCCKUX

MIEPEeMEHHBIX OH 3aBUCHUT B 00111eM citydae?

10. Yemy paBeH KOH(DHUTYpallMOHHBINA UHTETPAJT AJI UJI€aTbHOTO Ta3a’?

11. ChopmynupyiiTe TEOpEMY O COOTBETCTBEHHBIX COCTOSHUAX. KakoBbI ycii0-

BUS €€ IPUMEHUMOCTH?

12. Kakue npubImKeHrs UCTIONB3YIOTCS TIPU BBIBOJIC BUPHAILHOTO YPaBHEHHUS

COCTOSIHMSI JIJIs1 pa3peKeHHBIX HEUICAIbHBIX T'a30B?

13. [IpuBenuTe ABa MpUMEPaA MOTEHIIUATIOB, OMUCHIBAIOIINX MEXMOJICKYJISIPHBIE

B3aUMOJCUCTBUSA. Y JOBJIETBOPSAIOT JIM 3TH NOTEHLUAJIBI YCIOBUSAM TEOPEMBI O COOT-

BETCTBEHHBIX COCTOSTHUSIX?

14. Kak cBs3aH BTOpOU BUpPHAIIbHBIN KOA((DUIIMEHT ¢ mapameTpaMu MEeKMOIIe-

KYJISIPHOTO B3aUMOJICHCTBUS?

15. M0>HO 711 METOJITaMH CTaTUCTUYECKON TEPMOJINHAMUKHU BBIBECTU YPaBHEHHUE

Ban-nep-Baanbca?

Memoouueckue pekomenoayuu no peuieHuio 3a0au.

[Ipuctynas K pacCMOTPEHHIO MPUMEPOB U CAMOCTOATEIBHOMY PELICHUIO 3a1a4, HEoO0XOIUMO
BHHUMATEIbHO MPOYECTh KOHTEHT M0 COOTBETCTBYIOIIEMY BOIPOCY TeMbl. ba3oBbie KOHIENINH B TaHHOM
TeMe — 3TO KOHIENIIHS CYIIIECTBOBAHUS CBSI3U MEXy (PYHKIMEH pacpeiesieHrs paBHOBECHON CUCTEMBbI
U TEPMOJMHAMMYECKUMHU CBOMCTBaMU . BakHelllne NOHATUSA: TEPMOJMHAMHYECKAsT BEPOSITHOCTD,
dbopmyna bonbiimMana ,cratuctudeckas CymMMa, CBSI3b CyMMBI IO COCTOSIHUSIM C T€PMOJUHAMHUYECKHUMHU
GyHKIMSIMU  ,MOJIEKYJISIpHAsi ,TIOCTYyINaTelIbHasl, BHYTPEHHSSI CyMMa IO COCTOSIHUSIM, YpaBHEHUS
COCTOSIHMSI MJEATBHOTO Ta3a , KOHCTaHTa PaBHOBECHUS , CYMMa IO COCTOSIHHSM peajbHOro rasa. JTu
TIOHSATHUSA CIIEYET BBIYYUTh U Pa300paThCs B UX COOTHOIIEHUsAX. [Ipu perennn ucnonb3oBath POPMYIbI U
AHAIUTUYECKUE BBIPAKCHUSI JICKIIUU TI0 JJAHHOH .

Tema «@opMajIbHAsA KHHETHKA)

1. KakoBa riiaBHas 3ajja4ya KHUHETUUECKOTO CCIIEA0BAaHU XUMUUECKON peakunn?
2. JlaiiTe onpeneseHns CIeyIOINUX IOHATUI: HHTEpMEUaT, JJIEMEHTapHas pe-
aKLMs, MEXaHNU3M peaKkluu, IePex0JHOE COCTOSTHUE, CKOPOCTh PEAKINH, KHHETHYe-
CKO€ yYpaBHEHHE, KHHETHYeCcKasi KpuBasi.

3. Kak cBsi3aHbl CKOPOCTh 110 aMMHUAKY, CKOPOCTb MO0 KUCIIOPOAY U 001mias
CKOpOCTh peakuuu roperus ammuaka 4NH3 + 302 = 2NO + 6H20?

4. Kakue u3 nepeunciieHHbIX BEJTMYMH MOTYT IPUHUMATh a) OTpULaTeIbHbIC;

0) 1poOHBIE 3HAUEHHSI: CKOPOCTh PEAKIINH, MTOPAIOK PEAKIIMU, MOJIEKYISIPHOCTh
peaKIMy, KOHCTaHTa CKOPOCTH, CTEXUOMETpUUYECKHi KodpuuneHT?

5. Kakas u3 nepedyncieHHbIX BEIMUMH MOXET IPUHUMATh TOJIBKO LIENbIE 3HAYE-
HUS: a) IOPSIIOK Peakiiu; 0) CKOPOCTh PEaKkuy; B) MOJIEKYISIPHOCTh peaKIuu?
6. Hanuiure BeIpaskeHUs ISl 3aKOHA JEUCTBYIOIIUX MACC B CIIy4ae dJIEMEH-
TapHBIX peakluii IEPBOro, BTOPOTO U TPETHETO MOPSAIKOB.



7. MOXKeT Ji CIIokHas peakysi UMETh LeJIbIA MOPSI0K?

8. Uemy paBHA pa3MepHOCTh KOHCTAHThI CKOPOCTH JIJIsl peaKkluii epBoro, BTO-
pOTO U TPETHETO MOPSIKA, €CIIH KOHIIEHTPALIHs BhIpaXK€Ha B MOJIb * J1—17

9. MoeT /11 CKOPOCTh CJI0’KHOM peakliiy 3aBUCETh OT KOHLEHTPALUU IPOAYK-
TOB peakuuu?

10. Kakue cymecTByIOT cIocOObI M3MEPEHHS KOHIIEHTPAIIMI pearupyroimnx Be-
iecTB?

11. Yro Takoe nceBaonopsaoK peakuun? Yem oH oTiimdaeTcs OT OOIIero Imo-
psanka?

12. cnionb3yst KuHETUYECKKUEe KpuBble Ha puc. 17.4 (u. 1, § 17), noctpoiite
rpaduKy 3aBUCUMOCTEH CKOPOCTH PEAKIIUH IO KAXKIOMY BEIIECTBY OT BPEMEHHU.
13. ChopmynupyiiTe TPUHIIAIT HE3aBUCHMOCTH XUMUYECKUX peakiuii. Kakum
00pa3oM KOHKYPUPYIOIINE PEAKLIUHU BIUAIOT HA CKOPOCTh JIEMEHTAPHOM peakuun?
14. Yem ominuarorcs (GOpMYIUPOBKHU 3aKOHA ACUCTBYIOIIMX MAcCC JIJIs JIEMEH-
TapHBIX U CIOXKHBIX PEaKINii?

15.Copmynupyiite npsmyro u 00paTHYIO 3a/1a4ll XUMUYECKON KUHETHKH.
[IpuBeanTe KOHKPETHBIE IPUMEPHI Peakiuil 1-ro u 2-ro nopsaka.

16. Onpepenure nepuos noxypacnaaa s peakuuu 0-ro mopsiika.

17. I[louemy Ha puc. 18-1 (u. 1, § 18) kuHETHUUECKNE KPUBBIE B KOHIIE PEAKIIUU
OTKJIOHSIFOTCSL OT MPSIMBIX?

18. Ha onHoM rpaduke n3o0pa3uTte 1B€ KHHETUYECKHE KPUBBIC JUIsl peakiuil 1-ro
MOPSAJIKA C Pa3HBIMU KOHCTAHTAMU CKOPOCTH U YKaXKUTE KPUBYIO, COOTBETCTBYIOLIYIO
0oJbIlel KOHCTAHTE.

19. Ha ogaoM rpaduke n300pa3ute KHHETUYECKUE KPUBBIE IS peakiuii 1-ro
MOpsIAKA U 2-T0 MOPSAKA, €CIM HadaJIbHbIE KOHIIEHTPALIMH BCEX PEareHTOB PABHBI
1 Monp* 1—1 1 Bce KOHCTAHTBI CKOPOCTH, BBIpAXKEHHBIE Yepe3 MoJib - J—1 u c,
paBHHI 1.

20. IIpu xakux ycnoBusx peakiusi A + B — P MokeT onuchIBaThC KHHETUKON
1-ro mopsiaka?

21. 3a xakoe BpeMs 75% BelecTBa BCTYIUT B PEAKIIHIO a) IEpBOro, 0) BTOPOTO,
B) TpeThEro nopsiaka’?

22. MoxHo 11, aHajgorudno gopmyne (18.9) (u. 1, § 18), onpenenuts cpenHee
BpeMs KU3HM JJIs1 peakluu 2-To nopsjaka?

23.Kakue KoOpIMHAThI HA/I0 UCTIOJIb30BaTh MPU PEUICHUH 00paTHOM 3a1a4uu [
peakuuu 3-ro nopsaka’?

24. IlpoBeauTte KMHETUYECKUH aHaN3 peakiuu (—1)-ro nopsinka. CoctaBbTe

Y pPEeIINTe KHHETHYECKOE YPaBHEHHE, HalIUTE TIEPHO/T TTOJTypacmaia.

25. Inst peakiuu 1-ro mopsijika onpeeuTe 3aBUCUMOCTh CpeTHEH CKOPOCTH peakIuu B uHTepBaie (tl,
t2) oT cpenneli kouneHTparuu (cl + c2)/2.

26. IlpuBenuTe mpuMepbl 0OPATUMBIX PEAKIUI MIEPBOTO MOPSAKA.

27. Kak cBsi3aHa KOHCTaHTa paBHOBECHS B 0OpPaTUMOM peakiuy ¢ KOHCTAaHTaMU
CKOPOCTH 3JIEMEHTAPHBIX CTaAMI?

28. N300pa3urte kKnHETHYECKHE KpUBbIE 17151 00paTuMoii peakuuu ¢ K = 1.

29. Korga ckopocTs 00paTuMoi peakiuu 00Jibiiie — BOJTU3HM PaBHOBECHS WIIH
Bnanu ot Hero? [lonTBepanTe OTBET ¢ MOMOIIBIO cooTHOMIeHUs (21.11) (u. 1, § 21).
30. Kak u3MeHsieTcst Bpemsi pesiakcaruu (T. €. BpeMs IPaKTUIeCKOro YCTaHOBJIe-



HUS paBHOBECHsI) ¢ pocToM Temmepatypsi? [louemy?

31. [IpuBeauTe MpUMeEpHI MapauIeTbHBIX Peakuuil (He 0053aTeIbHO MEPBOTO MO-
psanKa).

32. Ilouemy B napajuleIbHBIX PEAKIMSIX IEPBOr0 NOPSAAKA KOHIIEHTPALUH I1PO-
IYKTOB IPOIIOPLUOHAIIBHBI IPYT ApYry?

33. OOBsCHUTE, TOYEMY B APAILICIBHBIX PEAKIIUAX JUMUTHPYIOMIEH CTaauei
SBIIIETCS OBICTpast peaKiusl.

34. MO>KHO 1 JUIs Cily4as JIBYX MapajuleibHbIX PeaKIUi MEPBOTO MOpsIKa

HalTH 00€ KOHCTaHTBI CKOPOCTH IO €JMHCTBEHHON KMHETHYECKOoM KpuBoi? Ecnu na,
TO KakK 3TO CAEIaTh?

35. Kakwue ycinoBusi CHOCOOCTBYIOT KHHETHYECKOMY KOHTPOJTIO, a KaKHe — Tep-
MOJIMHAaMUYECKOMY B IIapaJUIEIbHBIX PEAKLMIX ?

36. Ucnionb3yst KHHETUYECKHE YPaBHEHHUS, HO HE pellasi ux, JT0KaKUTE, YTO

B MIOCJIEZIOBATEIBHBIX PEAKIUAX TOUKA epernda Ha KWHETHUYEeCKON KPUBOM MPOyKTa
COBHNAJAET C TOYKON MaKCUMyMa KOHIICHTPALIMY UHTEpMEINaTa.

37. Ilpu Kakux yCIOBUSIX CKOPOCTh IIEPBOM CTAJIMU B LIETIOYKE JBYX MOCIEI0BA-
TEJIbHBIX PEaKIMi MPAaKTUYECKU paBHA CKOPOCTU BTOPOU cTaguun’?

38. HaiinuTe BplpakeHUE )11 MAaKCUMaJIbHOW KOHLEHTPALUU HHTEpMearaTa

B KUHETH4eCcKoil cxeme A — B — D. Ot 4ero 3aBUCHUT 3Ta BeIMYNHA — TOJIBKO OT
OTHOIICHHS KOHCTAHT CKOPOCTH WJIA M OT UX a0COIOTHBIX 3HAYCHUH?

39. HaiinuTe npezesnbl BEIUYUHBI VY

I=ynpua)y — 0;0)y —w;B) y — 1.

40. TokaxuTe, 4TO B OCJIEOBATENbHBIX peakuusx A — B — D oTtHomeHue
MaKCUMaJIbHOM KOHIIEHTPALIMY UHTEPMEIMaTa K KOHIIEHTPALMK peareHTa B 3TOT ke
MOMEHT BpemeHHu paBHO k1/k2.

41. Yto Takoe BEKOBOE PaBHOBECHE U YEM OHO OTIIMYAETCS OT MEPEXOTHOTO
paBHOBecHsI? Bo3MOKHO 711 BEKOBOE paBHOBECHE B LIEMIOUKE, COJIeprKallell Ooee
JBYX CTaguii?

42. O0psacHUTE, KaK, U3MEPsIs MOJI0KEHNE U BETUYNHY MAKCUMYMa Ha KHHETH-
4eCKOW KpUBOM MHTEpMEANATA, MOYKHO ONPEJEIUTh KOHCTAHTBI CKOPOCTH OT/IE€TbHBIX
CTaJuil B OCJIE0BATENbHBIX peakuusax A — B — D.

43. Onumure oJUH U3 croco0oB (Jro0oi) pemeHust 0OpaTHOM 3a1aun 115
IIOCJIE0BATEIBHBIX PEAKLIUM.

44. He pemiast KHHETUYECKUX YPAaBHEHUH, KAYECTBEHHO ONUILINTE KUHETHUYECKUE
KpUBBIE JUIsl TPEX MOCIIe0BaTeNbHbIX peakuuii Al — A2 — A3 — P npu ycnosuu,
YTO BCE KOHCTAHThI CKOPOCTU IPUMEPHO PaBHBI APYT APYTY WK UMEIOT OJIUH U TOT
K€ TOPSIIOK BEJTHUUHHBI.

Memoouueckue pexomenoayuu no peuwienuio 3a0au.
[Ipuctynmas K pacCMOTPEHHIO TMPUMEPOB U CAMOCTOATEIBPHOMY pEUICHHIO 3a/ad, HeoOXO0IuMO
BHHUMATEIHHO MPOYECTh KOHTEHT M0 COOTBETCTBYIOIIEMY BOMPOCY TeMbI. ba3oBbie KOHIENIIMK B TaHHOM

TEME — 3TO KOHUENIMS KUHETHYECKOIO 3aKOHA JEHUCTBUS Macc , MOPSAOK pEeakUWh , | IPUHLIMI
KBa3UCTAIIMOHAPHOCTH W KBa3WpaHOBeCHs . DBaxHeillnne TMOHATHS :3aKOH JEHUCTBUS Macc
MOJIEKYJIIPHOCTD peakiuu, mpsMmas ©W O0OpaTHas 3ajada ,KOHCTAHTA CKOPOCTH , TIPUHIIMIT

KBa3UCTAIUOHAPHOCTH W KBa3WpPaHOBCCHUA,. OTH TOHATHA CJICOYyCT BBIYYUTH H pa306paTLcsI B HX



cooTHommeHusX. [lpu pemennn wmcmonb3oBath (GOpMyIbl W aHATWTHYECKUE BBIPAKEHUS JICKIUH TI0
JTAaHHOU TEME.

Tema «Teopusi XUMHYECKONH KUHETHKH»

1.ChopmynupyiiTe OCHOBHBIC JOIYIIECHUS TECOPUU AKTUBHBIX CTOJIKHOBEHHIA.

2. Ilepeuncnute OCHOBHBIE TUIIBI CTOJIKHOBEHUN. YeM OHU OTJIMYAIOTCS IPYT OT
apyra?

3. Kakyro pa3MepHOCTh UMEET a) CeUueHUE CTOIKHOBEHHUSI; 0) ceueHne peakiuu?
4. O0psacHUTE PUBUUECKHUI CMBICT CTEPUUYECKOT0 MHOXKUTEJIS, IAUTE €ro cTa-
TUCTUYECKYIO U TEPMOJIMHAMUYECKYIO HHTEPIPETALINIO B paAMKaX TEOPUU aKTUBUPO-
BaHHOT'O KOMILJIEKCA.

5. B xakoMm citydae ceueHHe CTOIKHOBEHUS OO0JIbIIe — JJIsl )KECTKHUX Cep HITu

B Clly4ae MPUTSHKEHUSI MOJIEKY?

6. Kak cBsi3aHa onbITHAsI SHEPIUs aKTUBAIIMU C ICTUHHOW B paMKaX T€OpHH
CTOJIKHOBEHUI?

7. N300pa3ute THMMYHYIO 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH MOHOMOJIEKYJISIP-
HOM peaKkUuu OT JIaBJICHUS.

8. Uto Takoe 1aBieHUE Mepexojia U Kak OHO CBSI3aHO C KOHCTaHTaMH CKOPOCTH
OTJIETbHBIX CTaaui B cxeme Jlunaemana?
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9. N300pa3uTte MOTeHIUATBHYIO KPUBYIO IBYXaTOMHOMN MOJICKYJIbI U YKOKHUTE Ha
HEW SHEPTUIO U IJIMHY CBS3H.

10. YUTo Takoe akTUBUPOBAHHBIN KOMILIEKC?

11. Kak onpenensieTcss KOOpIMHATA PEaKLMK Yepe3 MOBEPXHOCTh MOTEHIUAb-
HOM dHeprumn?

12. ChopmynupyiiTe OCHOBHBIE TOMYIICHHS TEOPUU AKTUBUPOBAHHOT'O KOMILIEK-
ca. KakoBbl orpannuenus 3Toit Teopuu?

13. B ueM oTiinune akTHBUPOBAHHOTO KOMIUIEKCA OT MOJIEKYJI peareHTOB H MPo-
JTyKTOB?

14. Hanummte OCHOBHOE ypaBHEHUE a) TEOPUU aKTUBHBIX CTOJIKHOBEHHI;

0) TeOpUU aKTUBUPOBAHHOTO KOMILIIEKCA.

15. B xakux peakiusx TAK u TAC parot 61u3Kkue BeIpaXKeHUS ISl KOHCTAHTBI
CKOpOCTH?

Memoouueckue pekomenoayuu no peuieHuio 3a0au.

[Ipuctynas K paccMOTPEHHIO MPUMEPOB U CAMOCTOATEIBHOMY PpEUICHUIO 3a/lad, Heo0X0IuMo
BHHUMATEIbHO MPOYECTh KOHTEHT M0 COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. ba3oBble KOHIENIIMH B TaHHOU
TeM€ — JTO KOHIEMIMsS HSHEPrud aKTUBALMU JJIs 3JEMEHTAPHOIO0 aKTa XHWMHUYECKOM peaKIHH
Baxkneiiime NOHATHUA : NOBEPXHOCTh MOTEHLIUAIBHONW dHEPIUH, IYTh PEAKIIMH, IEPEXOTHOE COCTOSTHUE,
aKTUBUPOBAHHBIM KOMIUIEKC, CTEPHUECKUIl (akTop, TpaHCMHUCCHOHHBIM koap¢ummdHT , TAK, TAC,
¢dopmyna Tpayrua — Jlptonca ,cxema JIunnemana , MOHO- , OM- , TPUMOJIEKYJISIpHBIE PEAKLUU B TEOPUHU
TAK u TAC, doToxumuyeckue peaxkii, KBAaHTOBBIA BBIXOJ, 3aKOHBI (DOTOXMMHU .DTH TOHSATHUS
clieyeT BBIYUYHUTh U pa3o0parbcsi B UX COOTHOIIeHUsX. [Ipu pemieHun ucnonb3oBaTh GOpMYJIbl U
aHAJIMTUYECKHE BBIPAXKECHUS JIEKIIUH 110 JTAaHHOH TeMe.



Tema «Karamamnz»

1. B yem cocTout oOmIMii MEXaHU3M JCHCTBHSI KAaTaTu3aTOPOB?

2. Kakumu cBOMCTBaMHU JOJHKHBI 00JIa1aTh KaTAIU3aTOPbI?

3. Yro takoe TOF u TON? O0bsicHUTE pa3nuyuue MKy HUMU.

4. IlpennoxuTe KOJINYECTBEHHBIN KPUTEPUI 111 XapaKTEPUCTUKU CEIEKTUBHO-
CTH KaTajau3aropa.

5. Kakue xapakTepuCTHKU peaklnii U3MEHSIOTCS MO/ AEHCTBUEM KaTallu3aTo-
POB, a KaKle OCTal0TCsI HEU3MEHHBIMU?

6. ChopmynupyiiTe NIPUHIUIBI CTPYKTYPHOTO U SHEPTeTUYECKOI'O0 COOTBETCTBUSI.
7. IlepBas craaus pa3iiokKeHUs 030HA MO/ IEMCTBUEM KaTajlu3aTopa — aro-
MapHOro XJiopa — omnuckiBaercs ypapaenuem Cl + O3 — CIO + O2. Cuurasi, 4to
IIPOLIECC B LIEJIOM ABYXCTAIUWHBIN, HAIUIIUTE YPAaBHEHUE BTOPOU CTaIUN.

8. DHeprus akTUBALMU THIPOJIN3a caxapo3bl B KUCIOTHOM cpesie paBHa

107 x/Ix - monb—1, a B mpucyrcTBuu (hepmenTta caxapasbl — 36 kJIx - monp—1.
Bo ckonbko pa3 ckopocTh pepMEHTATUBHON peakiui OO0JIbIIE CKOPOCTU PEAKITUI
B KUCJIOTHOM cpenie pu 25°C?

9. YUemy paBHa ckopocTh peakuuu (23.3) (cMm. 4. 1, § 23) B kBa3uUpaBHOBECHOM
npUOIKEHNUN?

10. B yem pa3Huma Mexay crienu(puIeckuM 1 OOIIM KHCIOTHBIM KaTalu3oM?
11. Yro takoe dpynkmus kucnorHoctd ['ammera? Kak oHa cBsi3aHa ¢ BOZOPOA-
HBIM ITOKa3arenem?
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12. IlpencraBbTe cooTHOmIeHHE (23.11) Mexay ONBITHOW KOHCTAHTON CKOPOCTH
k u kucnoTHocThIO cpeapl hO B nHHEHHON (opMme, MO3BOJISIONICH ONpeaenuTh napa-
meTpsl k2 1 Kb ¢ momMonsio nuHeiHO# perpeccuu.

13. N306pa3ute rpaduk 3aBUCUMOCTH CKOPOCTH (hePMEHTATUBHOM peakiuu oT
KOHIeHTpauuu cyoctpata. Kak o rpaduxy onpenenuts KOHCTaHTY Muxasnuca?
14. KakoBa pa3mepHOCTbh KOHCTaHThl Muxasnuca? Kak oHa coryacyercs ¢ onpe-
nenennem (23.18) (em. u. 1, § 23)?

15. O6bsicuuTe (PU3UIECKUNA CMBICI ITapaMeTPOB YpaBHEHHST Muxasnuca—
MeHTeH.

16. 3anuimTe ypaBHEHNs KOHKYPEHTHOTO U HEKOHKYPEHTHOT'O MHI'MOUPOBaHUS
B KoopauHatax Jlaiinynsepa—bepka. [IpencraBpTe 3TH ypaBHEHHS B rpaduuecKoOM
BUJIE JUIS TPEX pa3HbIX HauyalbHbBIX KOHLIEHTpaluii nuruouropa (sxmoyas [1]0 = 0).
OObscHUTE, KaK HAUTH KOHCTAaHTY MUHITMOUPOBAHHUS.

17. 3anumnTe ypaBHEHUSI KOHKYPEHTHOTO U HEKOHKYPEHTHOTO HHTUOMPOBAHUS
B koopauHatax r0) — r0/[S]0. IIpencraBpTe 3T ypaBHEHUS B rpadideCKOM BUJIE JJIS
TpeX pa3HbIX HaualbHBIX KOHLIEHTpauuii naruourtopa (Bxiroyas [1]0 = 0). O6bsc-
HUTE, KaK MOKHO OIPEJIeIUTh KOHCTAHTY HHTMOUPOBAHMUS.

18. [Touemy npu HEKOHKYPEHTHOM MHTHOMPOBAHUH IIPEIOIaraeTcs, 4YTo KOH-
ctaHThl nucconuanuu kommiekcos EI u ESI onunakoBbI?

19. YUem sHepreTrueckas KpuBas reTreporeHHoro karanusa (puc. 23.5) oinya-
€TCs1 OT TAaKOBOM JIJIs1 TOMOTeHHOTro Katanu3a (puc. 23.1) (em. u. 1, § 23)?

20. YkaxuTte Ha puc. 23.5 BEeIMYUHBI KQXKYIIENHCs SHEPTUU AKTUBALIMM IeTe-
POTEHHON peaky U SHTAJIBIINU aIcOpOLUHU peareHTa. B uem pa3zHuia Mexay
Ka)KyIlelcsl 1 UICTUHHOM dHepruei akTUBAlluU TeTepPOreHHOMN peakinuu?



21. B 4yeM coCcTOUT pa3inure MeX1y KHHETHYECKUMH YPABHEHUSIMU ISl TOMO-
TeHHBIX PeaKuil U peakuuil B aIcCOPOIIMOHHOM clioe?

22. Yo 0o01Iero U B 4eM pasziinune MEX1y MEXaHU3MaMu (epMEHTaTUBHOTO

Y T€TEPOreHHOI0 Karanusa?

Memoouueckue pekomenoayuu no peuieHuIo 3a0au.

[Ipuctymass k pacCMOTPEHHIO TPUMEPOB W CAMOCTOSTEIIBHOMY pEIICHHIO 3a/1ad, HeoOXOJIuMO
BHUMATEJIBHO MTPOYECTh KOHTEHT 10 COOTBETCTBYIOIIEMY BONPOCY TeMbl. ba3oBble KOHIIENIIUKU B JAHHOU
TeME — 3TO KOHUEMIMS YIPABICHUS SHEPrUed aKTUBAIUU U CKOPOCTHIO XMMHUYECKON peakiuu 4epes3
KaTanu3aTopbl . BaxkHellme NOHATUA: ONPEAUJICHUS] KaTalau3a , TOMOTEHBIM KaTalau3,KUCIOTHO-
OCHOBHBIN KaTalin3, (PYHKIHS KUCIOTHOCTH ['amMMeTa , TeTepOreHHBIN KaTaau3 , PEKUMBI T€TEPOTCHHOTO
KaTtajiu3a , KUHETUKA TEeTePOreHHO- KATAIMTUYECKUX PEaKUUU ,Teopusi MyJbTUIUIeToB bamanauna,
aKTUBHBIX aHcamOiyieli KoOo3eBa . DTH MOHATHS CIIEIYET BBIYUYUTh U Pa300paThbcs B MX COOTHOIICHUSX.
[Tpu petrenny UCONB30BaTh POPMYIIBI U AaHATUTUYECKHUE BBIPAKEHUS JIEKIIUU 110 TAHHON TeMe.

Tema «PaBHOBecHbIe H HEPABHOBECHbIE SIBJICHHS B PACTBOPAX 3JIeKTPOJIUTOBY
1.JTaitTe onpenesieHUE NOHATHS <KBJIEKTPOJIUT>.

2. [Touemy B pacTBOpax 3JIEKTPOJUTOB, KaK IpaBUIIo, HabI0ga0TCs Ooee
3HAYUTENIBHBIE OTKJIOHEHUS OT UJEAIIBHOCTH, YEM B PACTBOpaX HEIIEKTPOIUTOB?
3. MOKHO JI1 3KCIIEPUMEHTAJIBHO ONPENEIUTh AKTUBHOCTU OTJEJIBHBIX HOHOB?
[Touemy?

4. JlaiiTe onpeneneHus MOHATUN <KCpeaHssl HOHHAsI aKTUBHOCTB>> U <KCpeaHUi
MOHHBIN KO3(PPHUIIMEHT aKTUBHOCTH >>.

5. IlpuBeaute Tpu crocoda BeIpaKeHUs] aKTUBHOCTH MOHOB B Pa3HBIX KOHIIEH-
TPAaLMOHHBIX IIKajax. Kak Ha3bIBalOTCS COOTBETCTBYIOINE KOI(D(DUIIUEHTHI aKTUB-
HocTu? Kak OHM COOTHOCATCS MEXY CO00M?

6. Kak cBsi3anbl Mex 1y co00M aKTUBHOCTH HOHOB, CPE/IHSSI HIOHHAS! aKTUBHOCTh

Y aKTUBHOCTb DJIEKTpOIUTa?

7. Yto Takoe MOHHAs Cujia pacTBopa?

8. ChopmynupyiiTe npaBuiio HOHHOM cuitbl. KakoBbI IpaHUIIBI €70 TPUMEHUMO-
ctu? Mimeet J1n OHO TeopeThyeckoe 000CHOBaHUE?

9. Ilepeuncnure UCXOHBIE MOJIOKEHUS Teopuu Jlebas—XroKkkes.

10. [laiite onpeneneHus MOHATUN <KIEHTPAJIbHBIN HOH>> U <KMOHHAs aTMOchepa>>.
11. Yto Takoe paauyc noHHOHN atMocdepbl? OT KakuxX MapameTpoB OH 3aBUCUT?
12. 3anumure ypaBHeHUE NIepBOro npuOImkeHus Teopun Jledbas—Xokkens ams
pacuera CpeHEero HOHHOTO KO PHUIMEHTa aKTUBHOCTH. Y KaXKUTE KOHLIEHTPAI[OH -
HYIO TPaHMIly €70 IPUMEHUMOCTH.

13. Or Kakux mapaMeTpoB 3aBUCUT KO3(D(PUIIMEHT A B ypaBHEHUH I1EPBOTO
npubnmxenus Teopun Jlebas—Xrokkens?

14. 3anummTe ypaBHeHHEe BTOporo npudnmxkenus reopun Jledas—Xrokkens. [1o-
SICHUTE (PU3MYECKHUI CMBICT TTapaMeTpa a.

15. Kak pacmupsroTcss KOHUEHTPAIMOHHBIE TPAHUIIBI IPUMEHUMOCTH TEOPUU
JleGas—X10KKels B paMKax ypaBHEHHs TPETHETr0 MPUOIMKEHUS U YpaBHEHUS



Xapuena—QysHa?

16.J1aiite onpenenenue nNoHATUs <KyAesIbHas 3JIEKTPOIMPOBOIHOCTL>> pacTBOpa
anekTposuta. OT Kakux rnapaMeTpoB oHa 3aBucuT? KakoBa ee pasmMepHOCTH?

17. Kak ynenpHas 31€KTpONpPOBOAHOCTh PACTBOPOB 3JIEKTPOJIIMTOB 3aBUCHUT OT
koHneHTpanuu? [Toyemy Ha 3TO# 3aBHCUMOCTH HA0II0JAETCS MAKCUMYyM?

18. MaitTe onpeaeneHust HOHATHI <KMOJIIpHas 3JIEKTPOINPOBOAHOCTD>> U <KIKBU-
BaJICHTHAs 3JIEKTPONPOBOAHOCTH>>. KakoBbl pazMepHoCcTH 3TUX BennunH? Kak oHun
CBA3aHBI C YACJIBHOU 3JIEKTPOIPOBOJHOCTHIO?

19. Kak skBHBaJIeHTHAs 3JIEKTPOIIPOBOTHOCT 3aBUCUT OT KOHIIEHTpaLUu (pa3Be-
nenusi)? Uto Takoe mpeenbHasi 5KBUBAJICHTHAS AJIEKTPOIPOBOIHOCTh?

20. Kak cBsi3aHBbI MEXTy CO00I SKBHBAJIICHTHAS DJIEKTPOIIPOBOTHOCTD U TIPe-
JieNbHAsT YKBUBAJICHTHAS 3JIEKTPOIIPOBOTHOCTh B Pa30aBIEHHBIX PACTBOPAX CIIA0BIX
3IEKTPOIUTOB?

21. Chopmynupyiite 3akoH Konbpayia (3aKkoH KBaapaTHOTO KOpHs). J{Jist Kakux
ANEKTPOJIUTOB U B KaKOI 00JIaCTH KOHIIEHTpAIHii OH BhINoHAeTcsA? MimeeT mu oH
TeopeTuieckoe 000CHOBaHUE?

22. Kakyro BeTMYMHY Ha3bIBAIOT MOJABUKHOCTHIO HOHA? KakoBa ee pa3MepHOCTh?
23. Copmynupyiite 3akon Konbpayiia o He3aBucUMON MUTpaiuu HoHOB. KakoB
ero pusmuecKuii cMpIci?

24. JlaiiTe onpeaesneHue MoHITHs <<YUCIo nepenoca>> nona. Kakosa ero pasmep-
HOCTh? Kak OHO CBSI3aHO C MOJBUKHOCTHIO HOHOB B pacTBope?

25. UeM 00BICHSIIOT aHOMAILHO BBICOKHE HOABMKHOCTA HoHOB H+ 1 OH—

B BOJHBIX pacTBopax?

26. Yrto Takoe <KCTOKCOB paaunyc>> noHa? Kak oH COOTHOCUTCS ¢ KpUCTAJLIOrpa-
¢buyeckum paguycom?

27. Kak 5KBUBaJICHTHAs AJIEKTPOIIPOBOIHOCTD 3aBUCHUT OT TeMIiieparypbl? Uem
00yCIOBJIEHA 3T 3aBUCUIMOCTH?

28. Copmynupyiite mpasuio Banbaena—IlucapxkeBCKOro U yKaKuTe YCIOBUS
€ro MPUMEHUMOCTH.

29. JlaiiTe onpeneneHust NOHATUN <KpETaKCAMOHHBIN>> U <K3eKTpodopeTrye-
CKU>> 3 dexThl. B uem npuyrHb ©X BOZHUKHOBEHUS?

30. B yem cocrodar apdext Buna u apdexr lebas—Panpkenxarena? Kakossl
INPUYUHBI UX BOSHUKHOBEHUS?

Memoouueckue pekomenoayuu no peuieHuIo 3a0au.
[Ipuctynas K paccMOTPEHHIO MPUMEPOB U CAMOCTOATEIBHOMY PpELICHUIO 3a1ad, HeoOXO0IUMO
BHHUMATEIbHO MPOYECTh KOHTEHT M0 COOTBETCTBYIOIIEMY BOIIPOCY TeMbl. ba3oBble KOHIENIIMM B TaHHOU
TEME€ — 3TO KOHLEINIUS MOH —IUIOJIBHOTO U MOH — MOHHOTO B3aUMOJCHCTBUS U KOJWYECTBEHHOI'O
ONMCAaHUs CBOWCTBA J3TUX CHUCTEM KaK B COCTOSSHUM pAaBHOBECHS ,TaK WM IPU MPOXOXKJIECHUU
ANIEKTPUYECKOTO TOKA U MPOTEKAHUU OKUCIUTEIBHO — BOCCTAHOBMTEIBHBIX U JAPYTUX IMPOLECCOB B UX
oobeMe. BaxkHeiilne MOHATHUSA: DJEKTPOIUT, DJICKTPOJUTHUYECKAsT TUCCOIMALMS, CONbBATallusi, HMOH —
MOHHOE B3aUMOJICHCTBUE ,MOHHAas aTrMocdepa ,KO3(PPHUIMAIT aKMBHOCTU ,IIEPBOE , BTOPOE, TPETHE
npubmnkenue teopun Jlebas — Xrokkens , 1uddy3ust 1 MUTpalus HOHOB , JJIEKTPOIPOBOIHOCTD , YUCIIA
nepeHoca, 3akoH Kombpaymma , 31ekTpodopeTHuuecKnii U penakcanuoHHbI 3¢dexTsl , d3pdexkt Buna |,



Jlebast —danbkeHTareHa, aHamMajabHas dJEKTPONPOBOJHOCTh. OTH TOHATHS CIEAyeT BBIYYUTh H
pa3o0paThCs B MX COOTHONICHUSX. [Ipu pemieHu#r WCIONb30BaTh (PO M aHATUTHUYECKUE BBIPAKCHUS B
JIEKIIUU 110 JaHHOU TEME.

Tema «TepmoauHaAMHKa JIEKTPOXUMHUYECKHUX HeMei»

1. ChopmynupyiiTe mpaBuiia CXeMaTHIECKOM 3aIMCH JICKTPOJIOB U IIETeH.

2. Kakag 1enp Ha3bIBaeTCs NpaBUILHO pa3oMKHyTOM? [IpuBeauTe mpumMep Takoi
L[EMH, 3aMHILIUTE €€ CXeMY.

3. Haiite onpeaeneHust NOHATUN <KIEMb ¢ MEpeHOCOM>> U KIenb 0e3 nmepeHoca>>.
[IpuBenuTe npuMeEpPHI TAKUX LETIEH.

4. Yro takoe nuddy3uoHHbBIN moTeHIMan? B yeM npuirHa ero BO3HUKHOBEHUS?
Kak ero ycrpanstot?

5. Haiite onpenenenne nousatus KIJC nuenu>>. Kak ee uzmepsaot? Kak csizana
O/1C uenu ¢ sHeprueit [ m60ca mpoTekaroneil B Hel peakiuu?

6. ChopmynupyiTe yCIOBUS JIEKTPOXUMUYECKOTO PABHOBECHS HA TPAHUIIC
ANEKTPOA—PACTBOP.

7. Yo Takoe rajgpBaHu-noTeHIMan? MOKHO JIM €ro 3KCIepUMEHTAIbHO U3Me-
PUTH UK TeOopeTUYecKu paccuntars? [louemy?

8. 3anumure ypaBHeHue HepHcTa 11 3 IEKTpOJHOT0 noTeHana. YTo takoe
CTaHJIAPTHBIN 3JIEKTPOIHBIN oTeHnuan? Kak ero nuamepstor? MoxHO 1 ero pac-
CUMTAThH?

9. Chopmynupyiite npaBuiio Jlrorepa. [IpuBenure npumep €ro UCIOIb30BAHMS.
10. IlpuBeauTe npuMepsl 3JEKTPOIOB IIEPBOTO U BTOPOrO poJa. 3alHUIINTE UX
CXEMBI, IPOTEKAIOIINE PEAKIIUN U BHIPAYKEHUS JJIS JIEKTPOIHBIX IIOTEHIIAJIOB.
11. Kakue nenu Ha3pIBatOT KOHIIEHTpalMoHHbIMU? [IpuBeanTe npuMepsl TakKux
uenei. 3anumure ypaBHeHus s ux IC.

12. Kakue 31eKTpo/ibl MOXKHO MCHOJIb30BaTh AJisi onpeneneHust pH pactsopa?
[IpuBennuTe npuMep TaKOro MEKTPOAA, 3AMUIINTE MEKTPOAHYIO PEAKIIUIO U YPaB-
HEHUE, CBsI3bIBalolIlee OTeHIHaN 3ekTpoaa ¢ pH pactsopa.

13. Yto Takoe CTEKIISTHHBIN 3JIEKTPOJI? 3alHIINTe YpaBHEHUE, CBA3BIBAIOIIEE
noteHuuan anekrpoaa ¢ pH pactsopa. [louemy CTEKISHHBIN AJIEKTPOT HEOOXOUMO
KamuOpoBaTh?

14. Kak cBs3aHa KOHCTaHTa paBHOBECHSI OTEHIIUAIONPEEIIAIONIEH PEaKIU CO
cTaHAapTHbIM 3HaueHuem D J[C?

15. Kak onpenenuts ArG, ArS n ArH XxuMndeckoi peakiiuu ¢ oMOIIbI0
uzMepenus DJ(C? 3anummre cOOTBETCTBYIONIME (OPMYJIBI IJIsl pacueTa.

Memoouueckue pekomenoayuu no peuieHuIo 3a0au.
[Ipuctymass k pacCMOTPEHHIO TPUMEPOB U CAMOCTOSITEIIBHOMY PEIICHHIO 3a/1ad, HeoOXOJAUuMO
BHUMATEJIBHO MPOYECTh KOHTEHT MO COOTBETCTBYIOLIEMY BOIPOCY TeMbl. ba3oBble KOHUENIUU B IaHHOM
TeM€ — 3TO KOHIENIMsI MPOCTPAHCTBEHHOI'O pa3/eieHus 3apsija Ha TPaHULe JIEKTPOJ — DJIEKTPOJIUT U
BO3HUKHOBEHHUSI 3JIEKTPOJHOIO MOTEHIMaNa . BaxHelme nmoHATHs: 3JIEKTPOXUMHYECKUN MOTEHUIUAN ,



BHYTPEHHHH , BHEIIHUI , NMOBEPXHOCTHBIH , TaJbBaHW IOTEHIHMAIBI , 3JEKTPOXHMHUYECKas LENb ,
OJIC uemnu, OKHCIUTEIBHO — BOCCTAHOBUTEJIbHBIE IOJYpPEAKIIUH,
SJIEKTPOAHBI MOTEHUHAT ,TUINBI 3JIEKTPOI0B M JIEKTPOXMMHYecKUX uemneii ,meronq IAC aas

QJICKTPOXUMHUYCCKOC PABHOBCCUC ,

onpejieIeHUs1 TSPMOJIMHAMUYCCKUX TApaMETPOB. DTU MOHATHS CJIEIyeT BBIYYHTH M Pa3o0paThcsi B MX
cooTHomeHUsX. [Ipy peleHun WCIob30BaTh (POPMYIIBI M AHATMTUYCCKHE BBIPAKCHUS B JICKIUSIX 10
JTAHHOU TEME.

Tema «CTpoeHne 3apsisKeHHbIX TPAHUIL Pa3/Iesia»

1. TlocTpoiiTe 3MeKTPOKANMWISIPHYIO KPUBYIO PTYTHOTO IekTpoaa 1H. pactBope NaxSO4

2. TloctpoiiTe 3IeKTPOKANMISPHYIO KPUBYIO pTYTHOTO 3iekTpoaa 1H. B pactBopax NaF, NaCl,
NaBr, Nal

3. Omnuimmre 0CHOBHON HEIOCTATOK MOJENH | enbMroibIa

4. Kakoe 00cTOATENbCTBO CIIOCOOCTBOBAIO CO3/IaHUIO Moienell Tuddy3HOHHONH 00XBAaTKU ABOHHOTO
cnos?

5. 3HaueHue eMKOCTH JBOMHOIO ci1os o Moaenu ['yu u YernmaHa noiydeH pernieHueM COBMECTHO
KaKWUX ypaBHEHMI1?

6. Ornummre 1Ba OCHOBHBIX SIBJICHHM CBSI3aHHBIX ¢ 00pa3oBaHUEM IpaHUIIBI pasena das3

o
7. BenuunHa NOBEpPXHOCTHOI'O HATSKEHUsS pTyTHU B BogHOM pactBope KBr mipu 18 C umeer

2
cienyomue 3HadeHus (MIx-m ):

-9,B 0,55 0,60 | 0,65
]
¢, (MOIB-1 ) o
0,03 427,0 4274 427,6
0,10 426,0 426,4 427,2
0,30 425,0 425,6 426,0

+ -
Ucnons3ys ypaBHeHust [ m60ca u JIunnmmana, BEIYUCIUTD aacopOinio kaTnoHoB K u annonos Br
Ha ptytu B 0,1 H pactBope KBr npu ¢ = - 0,60 B. 3naueHust noteHmuama ¢ 1aHbl IpOTUB

HOPMAJIbHOI'O KAJIOMECJIBHOI'O DJICKTPOJaA.

8. Hcnonb3yst METO YUCIEHHOTO UHTETPUPOBaHUS (HallpUMep, METO TParelHii), BEIYUCIUTD
3apsijl, COOTBETCTBYIOUIMH nmoteHmany — 0,90 B, ecnu nugdepennmanbras EMKOCTb JBOWHOTO

o
anekTpuyeckoro cios Ha pryty B 0,01 H pactBope NaF npu 25 C umeer cneayromue 3Ha4eHU:

_(p,B

0,48

0,50

0,60

0,70

0,80

0,90

-2 2
C, (M )10

13,15

13,43

16,85

19,35

18,95

17,75

[Torennuan HyneBOro 3apsaa pTyTu B 3ToM pactBope paseH — 0,48 B (1o oTHouIeHuo K
HOPMaJIbHOMY KaJIOMEJIBHOMY 3JIEKTPOAY).

9. I/ICHOHBSySI MCTOH YUCJIICHHOTO UHTCTPUPOBAHUA (HaHpI/IMCp, MCTO Tpaneuﬂﬁ), BBIYUCIIUTD 3apia]

COOTBETCTBYIOIIUHN oTeHuuany — 1,3 B, ecnu auddepenunanbHas EMKOCTb ABOMHOTO

o]
anekTpudeckoro ciios Ha ptyTd B 0,01 H pactBope NaF nipu 25 C umeer cieayronme 3HaYEHUS :

-¢,B 0,48 0,50 0,60 0,70 0,80
C. (@M )10 13,15 13,43 16,85 19,35 18,95
-¢,B 0,90 1,00 1,10 1,20
C. (@ )10 17,75 16,90 16,45 16,10




[ToTentan HyJIEBOTO 3apsia pTYTH B 3TOM pacTtBope paBeH — 0,48 B (1o oTHOIEHNIO K HOpMaJIbHOMY
KaJIOMEIbHOMY 3JIEKTPOJLY).

10. Ucnonb3ys METOJ YMCIEHHOIO MHTEIPUPOBAHUS (HAIIPUMEP, METOA TpPAINELUii), BBIYUCIUTD
3apsil, COOTBEeTCTBYMOIIMK mnoreHmmany — 1,80 B, ecim muddepennuanbHas EMKOCTh JBOHHOTO

8]
anekTpudeckoro ciios Ha ptyTd B 0,01 H pactBope NaF nipu 25 C umeer cieayroniye 3HaYCHUS :
[ToTenmman HyE€BOTO 3apsia PTYTH B 3TOM pacTtBope paBeH — 0,48 B (110 oTHOIIEHNIO K HOPMAJILHOMY
KaJIOMEITbHOMY 3JIEKTPOLY).

Memoouueckue pexomenoayuu no peuienulo 3a0au.

[Ipuctynmas K pacCMOTPEHUIO TMPUMEPOB U CAMOCTOSTEIBHOMY PEUICHUIO 3a7a4, HEo0XOIuMO
BHUMATCJIBHO IMPOYCCTh KOHTCHT 11O COOTBCTCTBYIOLIEMY BOIIPOCY TCMBI. Bba3oBrle KOHIICIIIIUU B I[aHHOI\/JI
TEME — 3TO KOHIICTIIUS MPOCTPAHCTBEHHOTO pa3JelIeHUs 3apsiia Ha TPAHMIIC MIEKTPOJ — ICKTPOIHUT U
BO3HUKHOBEHHUS JJIEKTPOJHOTO MOTEHIMalda . BaxkHellne MOHATHS: SMEKTPOXUMUYECKUN MOTEHIHAT |,
BHYTPEHHUH , BHEUIHWI , MOBEPXHOCTHBIA , TajlbBaHW MOTEHIMANBI , JIEKTPOXUMHYECKas ILelb ,
aNeKTpoxuMuyeckoe paBHoBecue , JJIC memnu, OKUCIUTEIHLHO — BOCCTAHOBUTENBHBIE MOJIYpPEaKIUy,
ANEKTPOAHBIA MOTEHIMANd ,THUIBl DJIEKTPOJOB W SIEKTpoxumuueckux uemned ,meron JAC  ansa
oTnpeeNieHUs] TePMOJIUHAMUYECKIX MapaMeTpoB. DTHU MOHSITUS CIEIYEeT BBIYYUTh M Pa3o0paThCcs B HX
COOTHOILLICHUSAX. HpI/I PCHICHUU HCIOJIB30BATH (1)OpMy.]II>I U aHAJIMTUYCCKUC BBIPAKCHUA B JICKOHUAX II0
JTAHHOU TEME.

Tema «3.11e1ch0ngnquKaﬂ KMHETHKA»

+
1. Boruucaute koapduunents! nudp¢ys3un nona Tl , ecnu npenenbHble cpeHue Toku auddy3un B
pactBopax 0,001 - v TlNO3 (m1-uKCl)u 0,001 -1 TlNO3 (u 3 - 1 KCI) paBHBI COOTBETCTBEHHO

-1
3,03 n 2,47 MxA. Xapakrepuctuku kanuwuisgpa: m = 0,9 mr-c ;t1=3c.

2. Ilpu snexTponMze pacTBOpa, COACPIKAIIETO KOMIUIEKCHYIO COJb cepedpa u uHAu(depeHTHbIC
(0]
WOHBI, npeaenbHas nuddy3noHHas MIOTHOCTh TOKAa IO paspshkaromumcs noHam mpu 25 C B

HEpa3MeINBAEMOM pacTBOPE paBHA 5 A'M-z, a Ipu nepeMenInBaHuy paBHa 20 A'M-z.
Beruucnuth Tonuuny 1udGy3MoHHOTO CII0S B KaXX/10M Ciydae, €Ciu KOHIEHTpalus
paspsikarommxcsi HoHoB pasHa (0,02 MOJ'II;'J'I-I, a koa¢purment auddysun pases 1,3 10-9 M -c_]
3. Beraucouts n1udPy3uoHHYIO MIOTHOCTh TOKA U KOHIIEHTPALUIO CdCl2 B pacTBOpE NpHU
AIEKTPOOCAXKACHUN KaIMUSsl, €CIIU MPHU TUIOTHOCTU TOKa
i=211 A-M-2 IIepeHanpsHKEHUE Ha KaTO/I€ PAaBHSUIOCH IPU 25°C: AE =- 15 MB. Koadpdunnent
210 2 -1

2+
middyszun Cd pasen npu 310i Temneparype 7,210 ™ -c , a TonumHa AudPy3HOTrO CI1os

-5
paBHa 4,510 ™.

2+
4. Onpenenuts ko3puurent auddys3uun nosa Pb B



3
1,15'10 - MomstpHOM pacTBOpE PbClz, €CJIM MPeNIeNbHBIN cpeaHuil TOK Tu(dy3un B TAKOM
acTBOpE paBeH 6,2 MKA, a XapaKTEpUCTUKU KaWJUIIpa UMEIOT CIEAYIOINME 3HAaUeHuA: m = 1,2
b 9 b

-1
Mr-c urt=4c.

n
5. Berumcnuth TOK 0OMeHa iO U TOK, IPOXOJSIINI Ha KaTOJE, ISl PEAKIMU pa3psia HOHA H3O Ha

32
PTYTHOM 3J€KTpoAe miomansio B 3-10 M , ecniu nepeHanpsbkeHue Ha katoje pasHo 0,60 B, a
kod(durmentsl B ypaBHenuu Tadens paBubl: a = 1,41 Bub=0,116 B.

6. BBIYMCIUTH CKOpPOCTh paspsijia MOHA THUIPOKCOHUS Ha UMHKOBOM Jyektpoae u3z 0,01 -
0
HopmasibHOTO pactBopa HCI npu nmorennumanax anekTposa: E1 =-1,0Bu E2 = Ep, eciu nipu 25 C

K03 (ULIMEHTH ypaBHEHUS
Tadens paBusl: a = 1,24 B u b = 0,120 B. Cpennauit k03pHUIMEHT aKTUBHOCTH
0,01 1 pactBopa HCI pasen 0,905.

7. BBIYHCIUTH MIIOTHOCTH TOKA aHOJHOTO pacTBopeHus: Hukens B 0,1 - HOpManbHOM pacTBOpe NiCl2
o)
npu 25 C, ecnu nepeHanpsbkeHne Ha aHojie paBHo - 0,1 B, a IuloTHOCTE TOKa 0OMEHa Ha HUKEIIE B
3TOM pacTBOpE
-4 2
iO =1,0-10 (A-m ). Koapdunuent nepenoca anoguoro nporuecca o = 0,50.

J1o KaKoro 3Hau€HUsI U3MEHUTCS MIOTHOCTh aHOJHOI'O TOKA Mpu nepeHanpspkenuu 7 = - 0,15 B?

8. Ilpwu BbLAETEHNN BOJIOPOJA HA PTYTHOM JIEKTPOJE B
0,01 — mHopmansHOoM pactBope HCI npu E1 = - 1,133 B Tok paBeH I1 =601 MKA, a pu E2 = -

1,342 B TOK paBeH 12 = 38 MkA. [Inomaae 3nexkTpoia paBHa

4 2
1,2-10 m, T=293 K, cpeauuii ko3pduumeHT akTuBHOCTH pacTBopa paseH 0,904. Onpenenutsb
ko3 duurenTs! a u b B ypaBHenuu Tadenst u Tok oOMeHa.

+
9. Omnpenenuts d¢dexTuBHOE 3HaUeHUE Kodpurmenta auddy3un nona Cs coriiacHoO
OKCIICPUMCHTAJIBHBIM JAHHBIM, IMOJIYYCHHBIM HAa PTYTHOM KallCJIbHOM KAaTOJEC, €CJIIM CKOPOCTh

BBITEKaHUS pTYTU m = 1,2 MI-c , BpeMsl )KU3HM KaIuli T = 4 ¢, 3HaU€HUE CPEJHETO MPEIETbHOTO

+ -6 -3 -1
Toka paspsna vona Cs dl =5,93'10 A, xoHnenrpamus uona pasaa 1,5-10 (Monp-m ).
10. Onpenenuth yucieHHble ko3 uireHTsl B ypaBHeHUH WbKkoBUYA )11 MTHOBEHHOTO (Id) 51

cpennero (dI) mpenenbHBIX TOKOB AU y3UH Ha KaneJIbHOM PTYTHOM 3JIEKTpoie (Cirydait

HecTanuoHapHoU muddy3un k cepe, Koraa MIOTHOCTh ToKa MU Py3un MOXKET ObITh

323 23
MPEJICTAaBIIEHA YPABHEHUEM: id = nFDc/\/nDt). [ToBepxHocTh Kamuu paBHa: S = 8,52-10 ‘m ¢t

B cBsi3u ¢ TeM, YTO POCT KAl MPOMCXOAUT HABCTpedy MOTOKY aud@y3uu, BeIUYMHA TOKA
BO3pacraer B 1,525 paza.

Memoouueckue pexomenoayuu no peuwienuio 3a0au.



[Ipuctymass ¥ pacCMOTPEHHIO TPUMEPOB W CAMOCTOSTEIBHOMY pEIICHHIO 3a/1ad, HeoOXOJauMO
BHUMATEJILHO MIPOYECTh KOHTEHT MO COOTBETCTBYIOLIEMY BOIPOCY TeMbl. ba3oBble KOHIENIIMU B IaHHOU
TeME — 3TO KOHIIEMIUsI TPOCTPAHCTBEHHOI'O pa3/eieHus 3apsjia Ha TPAHULIE AJIEKTPOJ — SJIEKTPOJIUT U
BO3HUKHOBEHHMSI 3JIEKTPOJHOIO MOTEHIMaNa . BaxHelme moHATUs: 3JIEKTPOXUMHUUYECKUI MOTEHIraN |,
BHYTPEHHUN , BHEIIHWI , MOBEPXHOCTHBINM , TaJibBaHW MOTEHIMAIBI , 3JICKTPOXHMMUYECKAs LEIb ,
aleKTpoxuMuueckoe paBHoBecue , OJIC menu, OKHCIUTEILHO — BOCCTAHOBHUTEIIBHBIC IMOITYPEAKIIHH,
AJIEKTPOJHBIA TMOTEHUHA ,TUIMBI JJEKTPOJOB U JJIEKTpOXUMUUeckux 1ener ,meron IAC  mud
ompe/elICHUsI TEPMOJIMHAMUYECKUX IMapaMeTPOB. DTH TOHATHS CIIEIYET BBIYYUTh UM Pa30o0paThCs B UX
cooTHomeHusX. [lpu pemennn ucmonb3oBaTh GOPMYJIbl U AHATATHYECKUE BBIPAKCHHUS B JICKIUAX TIO
JTAHHOU TEME.

Kpumepuu ¢ghopmupoeanua oyenok no 3a0anusam 011 camoCmoAmenabHol padomsl cmyoenma
(munoenie 3aoauu):

«omauynoy ( 20a1710B) - 0OydarolLuMiica Mmoka3an riyOoOKue 3HaHWS MaTepualia Mo MOCTaBICHHBIM
BOIPOCAM, TPaMOTHO, JIOTHYHO €r0 W3JIaraeT, CTPYKTYPHPOBAI U JIe-TAIM3UPOBaT HH(POPMALIUIO, n30erast
MPOCTOr0 MOBTOPEHUST MH(OpMALMU W3 TEKCTa, WHPOpMAIHs MpPEA-CTaBlIcHa B IepepabOTaHHOM BHJIE.
CB000THO HCTIOTB3YET HEOOXOIMMBIC (POPMYITHI IPU PEIICHUH 33]1aY;

«xopowoy (0T 1 110 2 GayIIOB) - OOYUAIOUTUIICS TBEPIO 3HACT MaTEPHall, TPAMOTHO €r0 MU3JIaraer, He
JOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B MIPOIIECCE PEIICHUS 3a1a4;

«yoosenemeopumenvroy ( 10 1 Oamma) - oOy4arommicss UMEeT 3HAHUS OCHOBHOTO MaTepuaya o
MIOCTABJICHHBIM BOIIPOCAaM, HO HE YCBOWJI €r0 JIeTalel, OMyCKaeT OTJCIbHBIC HETOYHOCTH MPHU PEIICHUH
3ajad;

«Heyoosnemsopumenwvho» (0 0anoB) — oOyyaroUMiics OMyCKaeT rpyOble OMIMOKH B OTBETE Ha
MOCTaBJICHHBIEC BOMIPOCHI U TPU PEIICHUH 3a/1a4

5.2. Ouenounvie mamepuanvt 0131 pYoOEsHCHO20 KOHMPOIA. Pybedxicnviii Konmpons
OCYIIECTBIIAETCA 1O OoJjiee MM MEHEe CaMOCTOSITENBHBIM pasenaM — y4eOHBIM MOXIYISIM Kypca U
IPOBOAMTCS 110 OKOHYAHUM HM3YyYCHMS MaTepuaja MOIYJs B 3apaHee yCTaHOBJICHHOE Bpems. PyOexHbIi
KOHTPOJIb IIPOBOJUTCS C LIENBIO ONPEJEIEHNUs KauecTBa YCBOSHHsI MaTepuana y4eOHOro MOgyJIsl B LIEJIOM.
B Teuenune cemecTpa IpOBOIUTCS MPU MAKUX KOHMPOTbHBIX MEPONPUAMUA RO 2PAPUKY .

B kagectBe (hopM pyOEkKHOro KOHTPOJISI MOKHO UCIIOIb30BaTh TECTUPOBAHUE (MUCHMEHHOE WU
KOMITBIOTEPHOE), MIPOBEJECHUE KOJUIOKBUYMa WM KOHTPOJIBHBIX paboT. BeimonaHsemble paboThl HOJKHBI
XpaHUTbCA Ha Kadenpe TeYeHUH y4eOHOro roja M Mo TPeOOBAHHUIO MPENOCTABIATHCS B YTIpaBlIEHUE
KOHTpOJsI KadecTBa. Ha pyOekHBIE KOHTPOJIBHBIE MEPONPHUSATHS PEKOMEHAYETCSI BBIHOCHTH BECh
MIpOrpaMMHBINA MaTepual (Bce pa3ziesibl) N0 AUCHUILIHHE.

5.2.1. OueHoYHbIE MATEPHAJIBI /IS KOHTPOJILHOH padoThI:
( konTponupyembie komnerenuuu OIIK-1, OIIK-2,011K-6, I1K-1,I1K-4,I1K-7 )

Tunoevie Bapuanmul Konmpoasnvlx padoom:
Bapuanm 1.
3aoanue 1.



OCHOBHBIC TIOHATHS TEPMOANHAMHKH.

Bropoii 3ak0oH TepMOAMHAMUKHI. DHTPOIIHS.

[TaprmansHbie MOJIBbHBIE cBOMCTBA. OCOOEHHOCTH MAPIHAIBHBIX MOJIBHBIX CBOWCTB.

AW~

OnuH MOJTh KCEHOHA, Haxoasmuiics mpu 25 °C u 2 aTM, paciiupseTcs alnadaTHIecKu: a)
obparumo a0 1 atM, 6) npotus gasnenus 1 arm. Kakoii
OyZeT KOHeYHas TeMIlepaTypa B KaKJI0M ciydae?

3aanue 2.

1. O6oOuieHHas ¢popma EpBOro U BTOPOro 3aKOHOB TEPMOJIMHAMUKH. XapaKTepUCTUUYECKHE
¢bynkuuu. Ypasaenue ['nud6ca-/lrorema.

2. TepMmoanHaMHMUYECKHE NOTEHLMAIbI KaK KPUTEPUH HAIIPABJIEHHOCTH IIPOLIECCa.

PactBopsl. neanbHble, npeaenbHo pa30aBieHHbIE pacTBOPBI. 3akoH Payns u 'enpu.

(98]

4. PaccuuraiiTe n3MEHEHNE BHYTPEHHEN dHEPruu renus (0JHOATOMHBIN UI€aIbHbIN I'a3) IpU
n3o0apHoM pacmuperuu ot 5 1o 10 1 npu naBiaenuun 196 xlla.

3amanme 3.
1. H3menenue sueprun ['n66ca u ['ensMromnpia npyu n3MeHEHUU TEMIIEPATYPhI.
2. IlepBslii 3aKOH TEPMOAMHAMUKHI
3. XuMHYECKU MOTCHIMaAT. XUMHUUYECKUN MOTCHIIHAI UCATbHBIX Ta30BbIX CMECEH.
4. OpuH MOJb BOASIHBIX TAPOB 00PaTUMO U M30TEPMUUYECKH CKOHICHCHPOBAIHN B KUAKOCTH ripu 100
°C. PaccuuTaiiTe paboTy, TEIUIOTY, I3MEHEHUEBHYTPEHHEN SHEPTUU U SHTAIBIINU B 3TOM
npouecce. Y aenbHas Teriora ucrnapenus Boasl npu 100 °C paBna 2260 Jx - r—1.

3aganue 4.

1. TepmoauHaMuyeckue MOTEHIIUATbI.

2. YactHble ycnoBus (a30BOro paBHOBECHS

3. Meto/s! onpesiesieHus: akTUBHOCTH U KO3 (UIIMEHTa aKTUBHOCTHU

4. HaiinmuTe n3MEeHEHHE PHTPOITUH Ta3a M OKPYKAIOIIeH CpeIbl, €CIIM N MOJIb WICATHHOTO Tra3a
paciupsIoTcs u30TepMudeck ot oorema V1 10 o0vema V2: a) o6patumo; 0) NpOTUB BHEIIHETO
TaBIICHHUS P.

3ananme S.

1. HHTerpanbHble CBOWCTBA pacTBOPOB.

2. XapakTepUCTHYHOCTh TEPMOAMHAMUYECKUX MTOTEHIIUAIOB

3. YpaBHEHHE COCTOSHUS HICATHOTO U PEATBHOTO T'a30B

4. BHyTpeHHss SHEprusi HEKOTOPOW CUCTEMbI U3BECTHA KaK (PyHKIMS SHTponuu 1 oobema, U(S,V ).
Haiinnre TemmepaTypy M TEIUNIOEMKOCTD 3TOM CHCTEMBI.

3ananmue 6.

1. TemnoemMKocTh. 3aBUCUMOCTb TEIUNIOEMKOCTH OT TEMIIEpPaTyphbl, JaBIeHUS U 00beMa

2. XVMHYECKUI MOTEHIMA UACATBHBIX U pealbHbIX KOHJEHCUPOBAaHHBIX PACTBOPOB

3. Paznuunble BUIBI paboOT

4. Hcnonb3ys OCHOBHOE YpaBHEHHE TEPMOJUHAMUKY, HAMIUTE 3aBUCUMOCTD SHTAJIBIINN OT
JIaBJICHUS [IPH MIOCTOSIHHOM TeMIiepaType: a) AJisl IPOU3BOJIbHONU CUCTEMBI; 0) I UI€aIbHOTO
rasa.



3aganue 7.
1. Pacuér sHTponMHU Npu HArpEeBaHUH U OXJIAXKJIeHUH. [Ipu MOCTOSTHHOM NaBieHuu (00Beme).
2. YcnoBue TepMOJUHAMUYECKON YCTOMUYHUBOCTH pacTBOpa
3. CnocoOsbl pacueTra napuuaibHbIX MOJIbHBIX BETUYUH
4. TlokaxuTe, KaKk C MOMOIIBI0 HA0Opa 3HAaUeHUN KOA(PPUIIUEHTOB aKTUBHOCTH IIEPBOT0 KOMIIOHEHTA
(A) paccuuTaTh KO3 (PHUIIMEHTHI AKTUBHOCTH BTOPOTO KOoMIToHEeHTa (B).

3aganue 8.
1. YacTHbI€ yCIOBHS XMMHUYECKOTO PABHOBECUS
2. Pacuer sHTpONUYU NPU U30TCPMUIECKOM PACIIUPEHUH WU CIKATUH, PU (Ha30BBIX PABHOBECHSIX
3. Tennora xumuyeckoi peakiuu. 3akoH ['ecca. CiaenctBum u3 3akoHa ['ecca
4. TlokaxuTe, 4TO eciiv 3aKOH Payns crpaBejinB A OTHOTO KOMIIOHEHTa pacTBOpa BO BCE
00J1aCTH COCTABOB, TO OH TAKXKE BBIMOJHACTCS U JUIsI BTOPOTO KOMITOHEHTA.

3aganue 9.

1. Temnora. Kanopuueckue ko3 UIHEHTHI

2. JlByxmapamMmeTpHUecKue U KyOnueckue ypaBHeHHs cocTosiHus. Kpurnueckas Touka.

3. H3MeHeHue SHTPONHHU NMPU XUMUUIECKUX PEAKIUAX

4. Koncranta I'enpu qiist CO2 B Boze nipu 25°C pasna 1,25 - 106 Topp. Paccuuraiite
pacTBopuMOCTSb (B enuHuax MoJsuibHOCTH) CO2 B Boze nipu 25°C, ecu mapiuaibHOE 1aBlIeHUE
CO2 nag Bogoit pasuo 0,1 atMm.

Kpumepuu ghopmuposanusn oyenok no KOHmMpoaILHLIM MOYKAM (KOHMPOTbHYBIE PAOONbL; KOJUIOKEUYM)

(7 OGamnoB) - craBUTCS 3a pabOTy, BBHINOJHEHHYIO IOJHOCTBIO 0€3 OIMMOOK U HEIO0YETOB;
OOydJaromuicst JIEMOHCTPUPYET 3HAHHME TEOPETHUECKOr0 M IMPAKTHUECKOTO MaTephaia [0 TeMe
MpaKTH4ecKoil paboTsl, permeno 100% 3amay;

(oT 5 10 6 GaymIOB) — CTaBUTCS 3a PAOOTY, BHIOJHEHHYIO MOJHOCTBIO, HO NMPU HAJIWYUU B HEW He
Oonee onHOM Herpyboil ommMOKM W OAHOrO Henouera, He Oonee Tpex HenouyeroB. OOyuarommiics
JIEMOHCTPHPYET 3HAHUE TEOPETHUECKOTO M IMPAKTUYECKOro Marepuaia 1Mo TeMe MpakTUYecKOW paboThl,
J0IycKasi He3HaUnTeIbHbIe HETOYHOCTH NP pellieHnH 3a1ad, pemero 70% 3anay;

(4 6ama) — craBuTCs 3a padOTYy, eciiu OakaliaBp MPaBWILHO BHITIONHWI HE MeHee 2/3 Bceil paboThl
WM JIOMYCTHJI He Ooyiee OHOM TpyOOi OMMOKM W JIBYX HEIOYETOB, HE OoJjiee OJHOW TpyOOll W OJHOM
Herpyooit ommOku, He OoJyiee Tpex HerpyobIX OMIMOOK, ofHOW Herpyooi. OOyuaromuiicss 3aTpyaHseTcs ¢
MIPAaBUJIbHOM OLIEHKOM MPesIoKEHHOM 3a/1auu, JaeT HETIOHBIN OTBET, pemeHo 55% 3anau

(Menee 3 GawIoOB) — CTaBUTCS 3a pabOTy, €CIM YUCIIO OIMIMOOK M HEJJOUYETOB MPEBBICHIO HOPMY IS
OLICHKM 3 WJIM TPaBUIILHO BBINOJHEHO MeHee 2/3 Bceil paboThl. OOydarommiicsi JaeT HEBEPHYIO OLECHKY
cutyauuu, perieHo mexee 50 % 3amay.

5.2.2.0neH04Hble MaTepuaabl: THIOBBIE TECTOBbIE 3aJaHMUs MO JUCHUIINHE

duznueckass XUMHUSA xoumpoaupyemoie komnemeuuuu OITK-1,0I1K-2, OITK-6, IIK-1, ITK-
4, IIK-7):. llonHbIli IIEpEYEHL MECMOEbIX 3A0AHUN  NPEeOCHABIeH ¢ JDOUC -




http://open.kbsu.ru/moodle/course/view.php?id=3866)
Tecm — cuctema CTaHIAPTU3UPOBAHHBIX 33aJJaHUM, MO3BOJISIONIAS aBTOMATU3HPOBATH MPOIEAYPY

U3MEPEHUS YPOBHS 3HAHUM U YMEHUI CTYICHTA.
Bbi0epuTe npaBuJIbLHBIH OTBET:
Tect 1. Mepoii nepexoaa SHEPrUM 3a CUET Xa0TUUECKOIO CTOJIKHOBEHUS MOJIEKYJI SIBJISIETCSL:
TEeIoTa
pabora
BHYTPEHHSS DHEPIUs
IIOTEHLIMAJIbHAs HEPTUs
Tect 2. Mepoii nepexosia YHEPrUM NPU NEPEMELLIEHUN MACC, TIOAHITHE TEN B I10JI€ TATOTEHUS, IEPEXO]
3JIEKTPUUYECTBA OT OOJBIIETO K MEHBIIEMY MOTEHIMAITy, PACIIMPEHUE ra3a SBISIETCS
pabora
TEIUIoTa
KMHETUYECKasi SHEPTUs
BHYTPEHHSS DHEPIUS
Tect 3. : Maremarudeckas (GopMyIMpOBKa IEPBOIO Hayasla TEPMOJMHAMUKU

Q=AU+W

O=AU-W
O+ AU=W

AU=0+W
Tect 4. 3akon ['ecca:
J171 130XOpHOTr0 U 300apHOTO MPOLIECCOB TEIJIOTA IMPOIECca HE 3aBUCUT OT ITYTH MPOLIECca, a 3aBUCHUT
TOJIBKO OT HaYaJIbHOTO M KOHEYHOT'O COCTOSIHUN CHCTEMBbI
Jj1 130XOpHOTr0 U 1300apHOTO MPOLIECCOB TEIJIOTA IIPOLEcca 3aBUCUT OT IyTH Ipoliecca

J1s 130XOpHOT0 ¥ U300apHOT0 MPOLIECCOB TEMIOTA Mpoliecca He ABISIeTCs PYHKIUEH COCTOSTHUS
Tect 5. TernoBoii 3¢ ekt XUMUUECKOH peakuy Ipu MOCTOSHHOM JaBieHuH Qp paBeH
IIPUPALICHUIO SHTAJIBIINN

IIPUPALICHUIO BHYTPEHHEN YHEPTUU

MPUPAIICHUIO SHTPOIIUU

CyMMe€ MPUPAIIECHUIN SHTAJBIINA U BHYTPEHHEW YHEPT U

Tect 6. : HeBO3MOXKHO CO3/1aHME BEUHOT'O IBUTATENS BTOPOTO Poa

dbopmynupoBka OcTBaiba

dopmynupoka Knayszuyca

dopmynupoBka Tomcona

Tect 7. OHTpOnUA-3TO Mepa

HEOOPaTUMOCTH Ipoliecca B M30JIMPOBAHHBIX CUCTEMAX, MEpa Mepexo/a YHEPTUU B TaKylo Gpopmy, U3
KOTOpO OHa HE MOXKET NEPEXOIUTh CAMOIIPOU3BOJIBHO B Apyrue (hopMbl

SHEPrusi CUCTEMBI, CIOCOOHAs K MPEBPAIICHUIO U TPOU3BOJICTBY MOJIE3HON pabOThI

nepexojia YHEPTUU U3 OAHOU (POPMBI B IPYTYIO

nepexo/ia MEXaHUYECKOW SHEPTUH B TETLJIOBYIO
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Tecr 8. [Ipu T, P=const ymensienue saepruu [ m60ca 111 06paTuMoro mpoiecca paBHO
MaKCUMaJIbHOM MOJIe3HON padoTe

MUHHUMAaJIbHOM TOJIE3HOM padoTe

HYITIO

MMOCTOSIHHOW BEJIMYMHE

Tect 9. Kputepuem HanpasieHus rpoliecca 1 paBHOBECHS B CUCTEME SIBIISICTCS

sHeprus ['n66ca u ['eapmrosbia

M3MEHEHHUE YHTAIBIIUU

M3MEHEHHE BHYTPEHHEH SHepruu

WU3MEHEHUE IIOJIHOM SHEPTUun

Tect 10. XuMudecKuil MOTEHIMAI i-TOTO KOMIIOHEHTA

YyacTHas Mpou3BogHas 3Heprun [ mb0ca 1mo Macce i-Toro KOMIIOHEHTA MPH MOCTOSIHHBIX JaBJICHUN U
TEMIIEpaType U MacCaxX OCTAJIbHBIX KOMIIOHEHTOB

yacTHas nmpousBoaHas sHepruu ['mb6ca mo macce i-Toro KOMIIOHEHTA MIPH MOCTOSHHOM 00beMe
YyacTHas mpou3BoaHas sHepruu ['nb06ca 1o 1aBIeHUIO IpU MOCTOSHHBIX TeMIIepaType, 00beMe U Maccax
OCTaJIbHBIX KOMIIOHEHTOB

yacTHas mpou3BoHas sHepruu ['mb6ca mo macce i-Toro KOMIIOHEHTA MPH MMOCTOSHHBIX JaBICHUU U
Maccax OCTAJIbHBIX KOMIIOHEHTOB

Tect 11. XuMuueckas nepeMeHHast:

OTHONICHHE KOJIMYECTBA MPOPEArHPOBABIIIETO BEIIECTBA K €r0 CTEXUOMETPUIECKOMY K03 puImeHTy
OTHONICHHUE CTEXHOMETPUIECKOT0 KOd(h(PHUIIMEeHTa K KOJIMYECTBY ITPOPEArnpOBABIIIETO BEIICCTBA
cBobOoaHast sHeprus ['m66ca 1u1st 0OAHOTO MOJIS YHCTOTO BEIIECTBA

OTHONICHHE XMMHUYECKOTO MOTEHI[MalIa TPOPEarupoBaBIIEro BEIIECTBA K CTEXHOMETPHUECKOMY
K03 ULUeHTy

Tect 12. YactHas npousBoaHas sHepruu ['n66ca mo remmneparype npu P=const paBHo:

-S
v
P
+S

Tect 13. : YacTHas npousBoaHas sHepruu ['n66ca no nasnenuto npu T=const paBHO
A%

-S
-P
+P
Tect 14. Dueprust ['106ca BrIpakaeTcsi COOTHOLLIEHUEM
G=U-T5+FV
A=U-T§
AF=AL-TAS
F=U+TS

Tecr 15. 3Hepr1/15{ I'eneMromneiia BBIPAXKACTCA COOTHOLICHUCM

A=U-T§



G=U-T5+FV
F=U+T8

AF=AJ-TAS
Kpumepuu ghopmuposanusn ouenok no mecmoevim 3a0aHuam:

( 3 Gamna) — momyyaroT oOydaroIIuMecs C MPaBUJIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Bonpocsl. Bemonaneno 100 % npeaioskeHHbIX TECTOBBIX BOIIPOCOB;

(ot 2 mo 3 Ganna) — MoMy4aroT 00yJYaronIrecs ¢ MPaBUIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Borpockl — 80 —99 % ot obmiero ooGbeMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

(ot 1 1o 2 6anna) — moMy4aroT 00yJYaronIuecs ¢ MPaBUIBHBIM KOJIMYECTBOM OTBETOB HA TECTOBBIC
Borpockl — 60 —79% ot 001Iero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

( mol Oanma) — momy4aroT oOydaromiuecs MPaBUIbHBIM KOJIMYECTBOM OTBETOB Ha TECTOBBIC
Bonpocsl — MeHee 40-59 % ot o0miero oo0bema 3a/1aHHbIX TECTOBBIX BOIIPOCOB.

5.2.3 OueHouyHble MaTEPHAJIBI 1JIS IPOMEKYTOUHOM aTTeCTAI[UM.
]_IGJ'II)IO MMPOMCIKYTOYHBIX aTTeCTaIII/Iﬁ 110 JUCHUIIIIMHE ABJISICTCA OLICHKA Ka4€CTBa OCBOCHUA

JUCHUILIMHBI 00y4arOIUMUCS.

[TpomesxyTouHas arTecTanus NpeaHa3HayeHa Al OObEKTUBHOIO MOJITBEPKIACHUS U OLIEHUBAHUS
JOCTUTHYTBIX Pe3yJbTaTOB O0YUYEHHUs IIOCIIE 3aBEPILEHHS U3YUEeHUs TUCHUILIMHBL. OCylIecTBIsAeTCS B
KOHIIE CEMECTpa U MpeACTaBIsIeT COO0M UTOTOBYIO OLIEHKY 3HaHM 1o AuciuIuinHe «Du3znueckas
XUMUS» B BUJE IPOBEICHUS DK3aMEHa.

[TpomexyTouHasi aTTecTalus MOXKET IPOBOAUTHCS B YCTHOM, MUCbMEHHOM opme, U B hopme
TecTupoBanusa. Ha mpoMmexxyTouHyto arrectanuio oTBoauTcs 10 30 0amios.

Bonpocsl, BbIHOCHMBIe Ha 3k3aMeH (kKoHTposmpyemble komnereHuun OIIK-1,011K-2,0I1K-6,IT1K-
1,I1K-4,I1K-7)
1. I3akoH TepMoAMHaMUKU. BHyTpeHHss sHEprus, paboTa pa3IMyHbIX TPOLECCOB.
OHTaIbNMA, TEMJIOEMKOCTD.
Tepmoxumus. 3akoH ['ecca, ypaBHenne Kupxrodda.
II 3axoH TepmoauHaAMUKU. DHTponus. Beruncienne abCoNOTHBIX SHTPOIHI.

Nk

®yHnameHTanbHoe ypaBHeHue [ 106ca. Tepmoannamuueckue noteHuuans! (MneanbHbie rassl,
XUMHUYECKHUE PEAKIIIH)

N

®yHnamenTanbHoe ypaBHeHue ['n06ca. TepmoanHnamMuueckue noreHuans! (PeanbHbie rassl,
KOHJICHCUPOBaHHOE COCTOSIHUE)
PactBopsl. PaBHOBECHE KUAKOCTB-TIAp B UICAIBHBIX U pEaJbHBIX CUCTEMaX. 3aKOH Payis.
Kpuockonus u 30yI1MOCKONHSL.
[TpaBuno ¢a3. Ypasuenue Kiaitnepona-Knaysnyca. OTHOKOMIOHEHTHbBIE CUCTEMBI.

. [IpaBuno ¢a3. Ypasuenue lllpenepa. IByXKOMIIOHEHTHbIE CUCTEMBI.

— = \O o0

. XuMu4ecKoe paBHOBeCHE. PacueT BBIX0/I0B NMPOAYKTOB PEAKIIMI B UACATBHBIX U PEaTbHBIX
ra3oBbIX CHCTEMAX.



12. 3oTepma xumuuecko peakuun. CtanaaptHas sHeprus [ m66ca. 3aBUCHMOCTh KOHCTaHTBI
paBHOBECHSI OT TEMIIEPATYPBHI.

13. Cno>xHbIE paBHOBECHS.

14. Cratuctuueckas repmoauHamuka. Cymmsl o cocrosiHusaM. Pacuer aiis H u Ha ipu 298,15 n
1000 K.

15. Cratuctuueckas TepMoauHamMuka. Pacuer Cpo , S1°, @1 s Hu Ha nipu 298,15 u 1000 K.

16. Kunetnka HEOOpaTUMBIX peakiiuii. MeToIbl OonpeaeieH s OPSIKOB PEeaKIIHii.

17. Kunetnka oOpaTUMBIX ¥ TapaJICIIBHBIX PEAKITUH.

18. KuneTtuka nocienoBaTelbHbIX peakiuii. MeTo craimoHapHbIX KOHIEHTpauuii boaeHmTelHa.

19. TemnepaTypHasi 3aBUCUMOCTb CKOPOCTEN XUMHYECKUX peakiuil. YpaBHeHUEe AppeHuyca.

20. Teopus cTOIKHOBEHUI. buMoneKkynspHble peakiyHu.

21. Teopust cTokHOBEHU. MOHOMOJIEKYJISIPHBIE PEAKIUU.

22. Teopusi akTUBUPOBAHHOI'O KOMIUIeKca. CTaTUCTUUECKUN aCIEKT.

23. Teopusi akTHBUPOBAHHOTO KOMILIEKca. TepMOAMHAMUYECKUI aCTIeKT.

24. KuHeTuKa LETHBIX Peakiuil (TEOpeTHIeCKUil ceMuHap)

25. Kunetuka epMEHTATUBHBIX KATATUTUYECKUX PEAKIIHIA.

26. KoahduiineHTsl aKTUBHOCTH CUIIBHBIX M CIIA0BIX 3JIEKTPOIHUTOB.

27.9]1C. Pacuer DJIC xumuueckux Lenei ¢ 31eKTpoAaMy pa3IMuHOro TUIa

28. Pacuer DJIC xuMudeckux Lenei ¢ MeKTpoAaMy pa3IMyHOro TUIIA

29. Pacuer DJ1C KOHLIEHTpallUOHHBIX LIeTeN

30. TepmoarHaMUKa TalbBaHUYECKOTO 3JIeMeHTa. Pacuer sHTambmuu, SHTPONTUH U dHEprun [ mboca
peaKuid.

Kpumepuu ghopmuposanusn oyenok no npomexdcymouHoil ammecmayuu:

«omauyno» (30 6anyoB) — MONYYarOT OOydYaromuecs, KOTOpble CBOOOTHO OPHUEHTHUPYIOTCS B
MaTepuale U oTBe4aroT 0e3 3arpyaHeHuil. OOydaromuiics crioco0eH K BBIIOJHEHHIO CIOXKHBIX 3a/laHUM,
IIOCTAaHOBKE IieJeil M BbIOOpe myTed ux peanuszanuu. Pabora BbINOMHEHA MOJTHOCTHIO 0€3 OMIMOOK,
periero 100% 3anau;

«xopowo» (25 Oamnma) — modaydaroT OOydYaroIIMecs, KOTOPbIE OTHOCUTEIBHO TIOJIHO
OPHEHTUPYIOTCSI B MaTepHualie, OTBEYAIOT 0e3 3aTpyAHEHUH, IOIyCKaroT HEe3HAUYUTEIHbHOE KOJIMYECTBO
omnOok. O6yyaronuiicst cnoco0eH K BHINOJIHEHUIO CIOXKHBIX 3aJaHuii. PaboTa BbIOTHEHA MOIHOCTHIO,
HO HMMEIOTCS He Oojee OgHOW HerpyOoill omuMOKM M OAHOTO HeJoueTa, He Ooyiee TpeX HEJOUYETOB.
JlonyckaroTcsi He3HaUYUTEIbHbIE HETOYHOCTH MPH PELIeHUH 3ajiad, pemeHo 70% 3anay;

«yooenemeopumenvro» (20 6aIoB) — MONyyaroT OOydYaroluecs, y KOTOPbIX HEJAOCTaTOYHO
BBICOK ypPOBEHb BIIAJICHHsI MaTepualioM. B mporiecce oTBeTa Ha 3K3aMEHE JOIMYCKAIOTCS OIMMOKU |
3aTpyJHEHUS MPH U3JI0KeHUU Martepuana. OOydaromuiics MpaBUIBLHO BBINOJIHUI HE MeHee 2/3 Bceil
paboTHl WM TOMyCTHI He Oojiee oHOM TpyOoi ommOKM M IBYX HEJIOYETOB, HE Ooyiee OAHOU rpy0oil u
OIHOM HerpyOo# ommOKu, He Oojiee TpeX HErpyoObIX OIMUOOK, OAHOW HerpyoOoil. OOydaromuiics
3aTpyJHSETCS ¢ MPAaBUIBHOM OLIEHKOW NPEUIOKEHHOHN 3alayd, AAaeT HENOJHBIH OTBET, pemeHo 55%
3ajady;

«Heyoosemeopumenvnoy (MeHee 20 0aIoB) — MOTYYaArOT O0yYarONIrecs,, KOTOPhIE JOMYCKalOT
3Ha4YMTeNbHbIe OmMOKH. OOyuaromuiics UMEeT JUIIb HavyalbHYIO CTEIIeHb OpUEHTAlluu B Marepuane. B
paboTe 4rcio OmuOOK U HETOYETOB MPEBBICHIIO HOPMY ISl OIIEHKH 3 HITH TPAaBHIIBHO BBITIOJTHEHO MEHEe
2/3 Bceit paboThl. O0yUarOMIMICs TaeT HEBEPHYIO OIIEHKY CUTYaIlNH, perieHo meree 50% 3amay.



6. Meronnueckue MaTepuaJbl, ONpeaes e NPpoueaypbl OleHMBAHUSA 3HAHUIA,

YMEeHHUIi, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH
MakcumanpHas cymma (100 6amioB), Habupaemasi CTYyJEHTOM IO JUCUUIUIMHE BKIIOYACT JIBE

COCTAaBIISIOLIHE:

— nepeasi cocmaegnAnwas — OleHKa PEryIIIPHOCTH, CBOCBPEMEHHOCTH M KayeCTBa BBIMIOJTHEHUS
CTYJICHTOM y4eOHOU paboThl MO M3YyYCHUIO AWCIMILIUHBI B TEUCHHE IMEPHOJA M3YyUCHUS TUCIUILTUHBI
(cemecTpa, WM HECKOJBKUX ceMmecTpoB) (cymma — He Oonee 70 GaywtoB). bamel, xapakrepusyroliue
YCIIEBaEMOCTh CTYACHTa MO IHCUUIUIMHE, HAOMpAaroTCs MM B TEUYEHHE BCEro IMepuoaa oOyueHHs 3a
W3YYCHHE OT/ICTHHBIX TEM U BBIMOJIHEHHUE OT/ICITBHBIX BUJIOB padoOT.

— emopas cocmaenAOwas — OIEHKa 3HAHWK CTyJIEHTa MO pe3yjibTaTaM IPOMEKYTOYHON
arrecranuu (He 6onee 30 —O6aioB).

KputepreM omieHKH ypoBHS C(HOPMHPOBAHHOCTH KOMIIETCHIIUN B paMKaxX y4eOHOU AUCIMILIAHBI
«Du3nveckas XUMHUs» B 7 U 8 ceMecTpax sBISIOTCS SK3aMEH.

OO6muii 6amn TeKylero u pyoeKHOTO KOHTPOJS CKIIAIbIBACTCA M3 CIEAYIOUIUX COCTaBIISIOLINX
MPUJIOKEHUE 2.

Lenvio npomesxcymounvix ammecmayuii 10 JUCUAIUIMHE SBJIAETCS OLIEHKA Ka4eCTBA OCBOCHHUS
JUCHUTITUHBI 00y4YatOIIUMHUCS.

Kpumepuu oyenxku xauecmea oceéoenusn oucyunaunsl (Ilpunoscenue)

Ouyenka «omauunon— om 91 0o 100 6an106 — TEOPETUYECKOE COJIEP)KAHNUE KypCca OCBOEHO
IIOJIHOCTBI0, 03 Ipo0eoB, HeOOXOMMbIE TPAKTUYECKHE HABBIKK PAa0OThI ¢ OCBOEHHBIM MaTepHaIOM
copmupoBanbl. Bee npeapycMoTpeHHbIe mporpaMMoii 00yueHHsl yueOHbIe 3a/1aHus BHIIIOJIHEHBI,
Ka4yeCTBO UX BBIIOJHEHHUS OLIEHEHO YUCIIOM OaJlIoB, OJIM3KUM K MakcuManbHOMYy. Ha sk3amene cTyaeHT
J€MOHCTPHUPYET II1yOOKHEe 3HAaHUS MPelyCMOTPEHHOT0 MPOrpaMMoi MaTepHasa, yMeeT YeTKO,
JTAKOHUYHO M JIOTUYECKH MOCJIEI0BATEIbHO OTBEYATh HA IIOCTABJICHHBIE BOIPOCHI.

Ouyenka «xopouwo» — om 81 00 90 6ann06 — TeopeTyecKoe coiepKaHue Kypca OCBOEHO,
HE0O0XO0IMMBbIE TPAKTUUYECKHE HAaBBIKU PAa0OTHI CPOPMUPOBAHBI, BHITIOJHEHHBIEC YUEOHbIE 3aJaHUS
coJiepKaT He3HAuUUTeIbHbIe OlMOKU. Ha sKk3aMeHe CTyIeHT AEMOHCTPUPYET TBEPI0€ 3HAHUSI OCHOBHOTO
(mporpaMMHOro) MaTepuaia, yMeeT 4YeTKO, IPaMOTHO, 0€3 CyIIECTBEHHbIX HETOUHOCTEH OTBeUaTh Ha
MIOCTaBJIEHHBIE BOIIPOCHI.

Ouenka «yooenemeopumenvno» — om 61 0o 80 6annoé — TEOPETUUECKOE COAEPKAHUE Kypca
OCBOGHO HE MOJHOCTHbIO, HEOOXOAMMBbIE NPAKTUYECKHE HAaBBIKU PaOOTHI C(HOPMHUPOBAHBI YACTUYHO,
BBITIOJTHEHHBIE Y4eOHbIe 3aJlaHusl coiepxkar rpyobie ommOku. Ha sk3amMeHe CTyAeHT JeMOHCTPUPYET
3HaHHWE TOJbKO OCHOBHOI'O MaTepuaya, OTBEThl COJEP)KAT HETOYHOCTH, cIabo apryMEHTHPOBAaHBI,
HapylIeHa MOCJIe0BaTeIbHOCTD U3JI0KEHUS MaTepraia

Ouyenka «HeyooenemeopumenvHo» — om 36 0o 60 6annoe — TeOPETUUECKOE COICPKAHUE Kypca
HE OCBOEHO, HEOOXOIMMBbIE MPAKTUUECKUE HABBIKM pabOThl HE C(OPMHUPOBAHBI, BHINOJIHEHHBIE YUeOHbIE
3aJJaHus COZEpKaT rpyOble omMOKH, TOTIOJIHUTEIbHAs CaMOCTOsITeNIbHAsE paboTa HajJ MaTepHajoM Kypca
HE MpHBEJEeT K CYIIECTBEHHOMY MOBBIIIEHUIO KauyecTBa BBIOJHEHMs y4yeOHBIX 3anaHuil. Ha sk3zamene
CTY/IEHT JEMOHCTPHUpYET HE3HaHHE 3HAYMTEIbHON YacTH MPOrpaMMHOI0 MaTepHaja, CYIEeCTBEHHbIE
omKnOKM B OTBETaX Ha BONPOCH], HEYMEHUE OPHUEHTHPOBATHCA B Marepuaje, HE3HAHHE OCHOBHBIX
TIOHATUH TUCIIUITIIHHEI.



Taonuua 7. Pezynomamot 0ceoenus yueOHol OUcCyunIunbl, noodjaexcauiue nposepke

Koo u Buo ouenounozo
Pesynomamut HaumeHoeanue OcHosHble nokazamenu Mamepuana,
00yueHusn UHOUKAMOPO8 OyeHKu obecneuusarujue
(komnemenuuu) docmudiceHus pe3yiomamoe 00yuenus dopmuposanue
KOMHnemeHyuu KOMnemeHyui
OIIK-1 Cnocoben OIIK-1.1. 3HATH: METOABI BBISBICHUSA
aHAIM3UPOBATh U Cucrematusupyeru | ¥ bopMyIUPOBaHUS | TUIOBBIE
UHTEPIPETUPOBATh | aHATM3UPYET aKTyaJIbHBIX HAYYHBIX | oepoymble
pe3yabTaThl pe3yabTaTh mpo0GyieM B 00J1aCTH XUMHUHU MATEpHATH A
XUMHUYECKHUX XUMHYECKHIX Ymerb: Breimonaenue pador
AKCIIEPUMEHTOB, SKCIIEPHMEHTOB, M0 TOWCKY 3KOHOMUYHBIX U YCTHOTO olpoca
HAOIIOIEHUN U HAGITIOICH I, 3¢ GEKTUBHBIX METOIOB (pasoen 5.1.1
U3MEPEHUIN M3MepeHHil, a Takke | POM3BOJCTBA THUIIOBBIC
pe3yNbTaTHI HaHOCTPYKTYPUPOBAHHBIX TECTOBBIC 3aJIaHUS
pacyeToB CBOMCTB KOMIIOSHIIMOHHBIX (pasoen 5.2.2.);
N — MATEPUANOB € 3ANAHHBIMH | rypoppe
MaTepHuasoB CBOUCTBAMH OIICHOYHBIE
Baanern: Onpenenenue
COOTBETCTBHS MaTCpHaJIbl K
HaHOCTPYKTYPUPOBAHHBIX SK3aMeHY (pasoern
KOMITO3UIIHOHHBIX 5.2.3)
MaTrepuajioB C  HOBBIMHU
CBOMCTBAMHU TEXHUUYECKOMY
3a/IaHNI0; AHAIW3 TPUYUH
HECOOTBETCTBHUS
HaHOCTPYKTYPHUPOBAHHBIX
KOMITO3UITUOHHBIX
MaTepuasoB TpeOOBaHUSIM
norpedurens u pa3paboTka
MpEeAIOKEHU N o ux
MIPEAYTIPEKACHUIO u
YCTPaHEHHIO
OIIK-1.2. 3unarTb: CranaapTsl,
Hpem‘[arae]‘ TIOJIOKCHUS, MHCTPYKIIUU U OHGHO‘IHBIG
MHTEPIIPETAINIO APYT€ PyKOBOJAIIME MaTepuabl s
pE3ynpTaTOB MATCPHATBITIO CaMOCTOATEIILHON
COGCTBCHHEIX TEXHOJIOTHYECKOU

HKCIIEPUMEHTOB U
pacyeTHo-
TEOPETUIECKHIX
pabort ¢
HCIIOJIb30BaHUEM
TEOPETUYECKUX
OCHOB
TPAAUIIUOHHBIX U
HOBBIX Pa3J/ieiOB
XUMUHU

MIOATOTOBKE ITPOU3BOJICTBA
YMern: aHaTU3UPOBATH
IIOJIyYE€HHBIE PE3YJIBTATHI U
OIpPECACIIATE ONTUMAJIbHBIC
TEXHOJIOTHYECKHE
napameTpsl mporecca
npousBocTBa Biiagern:
HaBbIKaMU IMPOBCACHUA
9KCIIEPUMEHTA 110 33aHHON
METOIUKE

paboThI (THUIOBHIE
3a/1auu pas3zen
5.1.2.); Tunosslie
OIICHOYHBIE
MaTePHAITBI JIS
YCTHOTO OIpoca
(pazmen 5.1.1); );
TUTIOBBIC
TECTOBBIE 3aJJaHHS
(pazmen 5.2.2.)

OIIK-1.3.

3HaTh:




®opmynupyer
3aKJIIOYEHUS U
BBIBO/IBI 110
pe3yJibTaTaM aHalnu3a

YMmern: CocTaBiadTh
ONHMCAHUS TPOBOJUMBIX
HCCISIOBAHUN 1
aHaJIM3UPOBATh UX

Tunosslie
OIICHOYHBIC
MaTepHalIbl s
YCTHOI'O OIpoca

TUTEPATyPHBIX PE3YIIBTATHI
JaHHBIX, Baagern: HaBBIKAMu (pa30eﬂ 5.1.1
COOCTBEHHBIX o(hopMIICHHS JIOKATTbHOH THIIOBBIC
AKCIIEPUMEHTAIBHBIX | JOKYMEHTAIIUH 110 MOA00py | TECTOBBIC 3alaHuUs
U PacyEeTHO- TEXHOJOTMYECKHUX (pazoen 5.2.2.);
TEOpEeTUYECKUX paboT | mapaMeTpoB THUIIOBEIE
XUMHYECKON OLIEHOUHbIE
HaIpPaBJIEHHOCTH MaTepHATH! K
3K3aMeHy (pazden
5.2.3)
O1eHOYHBIE
MaTepuabl i
CaMOCTOSITETTbHOM
paboTHI (THIIOBBIC
3a/1a4u pa3zen
5.1.2));
OIIK-2 Cniocoben OIIK-2.1. Pabotaer ¢ | 3HaThb: U TOHHUMATH POJIb

MIPOBOIUTH C
COOJIIOICHUEM
HOPM TEXHHUKH
0e30macHOCTH
XUMHYECKHI
IKCIIEPUMEHT,
BKJIIOYasl CHHTES,
aHaJIN3, U3ydJe-
HHE CTPYKTYpHI
CBOMCTB
BEIIECTB U
MaTepuasos,
HCCIIEIOBAHHE
MIPOLIECCOB C UX
ydacTuemM

XUMHUYCCKUMHU
BEIIECTBAMH C
coOI0ICHEM HOPM
TCXHUKAU
0e30MacHOCTH

XUMHUYECKHX  CHCTEM B
COBPEMEHHBIX
HCCIIEI0OBaHUAX KaK
MOBBIIICHHBIX HMCTOYHUKOB
KPaTKOBPEMEHHBIX
ABAPUMHBIX u
JOJITOBPEMEHHBIX
CUCTEMAaTUYECKUX

BO3JICUCTBUI Ha YeJIOBEKa U
OKPYKAIOIIYIO CpeLy;
OCHOBHBIC HOPMBI TEXHUKH
6e30macHOCTH Ipu paboTe B
1a00paTOPHBIX YCIOBUSX;
CIIOCOOBI 3aIUTHI
MepcoHaa OT BO3MOXKHBIX
MOCIEACTBUH  XUMHUYECKUX

aBapuii B J1aOOPaTOPHBIX
YCIIOBUSIX

YmMmerh: OIICHHUBATH
HOCIENCTBUSI  BO3JICUCTBUS

Ha YCJIO0BCKAa BpPCIOHBIX,
OIMMaCHBIX W TOpaAXaroIuxX

(akTopoB
Baagern: HaBBLIKAMU
paboTel ¢ XHMHYECKUMU

PCaKTUBaAMU u

Tunoele
OLICHOYHBIC
MaTepHabl s
YCTHOT'O OTpoca
(pasoen 5.1.1
TUITOBBIE
TECTOBBIC 3aJaHUS
(pazoen 5.2.2.);
THUIIOBBIC
OILICHOYHBIE
MaTrepHuabl K

dK3aMeHY (pazdein
5.2.3)




($U3NYECKUMHU yCTaHOBKaMHU
c  coOmroleHHueM  HOpPM
texuuku 6e3onacHoctu (Th)
u  TpeboBaHMI  OXpaHbI
Tpyaa (OT) B
1a60PaTOPHBIX YCIOBUAX

OIIK-2.2. [IpoBoaut

CUHTE3 BEUIECTB U
MaTepHUAJIOB pa3HON
HPHUPOJIEL C
HCIIOJIb30BaHUEM

UMCIOIIUXCA METOAUK

3HaTh: METO/BI MMOIyYCHUS,
UICHTH(PUKAITIT u
WCCIIEIOBAHHUS CBOWCTB
BEILIECTB (MaTepuanos),
CTaHJapTHHIE METOIbI
00paboTKH pe3yabTaToB
IKCIIEPUMEHTA

YmeThb: IUIAHUPOBATh
IKCIIEPUMEHT Ha OCHOBE
aHaNIM3a JUTEPATYPHBIX
JAHHBIX,aHAJTM3UPOBATh |
000011aTh pe3yabTaThl
HKCHEPUMEHTA,
(bOopMyIHUPOBATH BBHIBOIBI

O1LeHOYHbBIE
MaTepuabl i
CaMOCTOSITETTbHOM
paboThI (THIIOBBIE
3aJ1a4uM paszen
5.1.2.); TunoBsie
OIICHOYHBIE
MaTepuabl i
YCTHOT'O OIpoca
(pazmen 5.1.1); );
TUIIOBBIE
TECTOBBIC 3a[aHHS
(paznmen 5.2.2.)

Baajers: HaBBIKAMU

IJIAHUPOBAHMSA, aHAIM3a WU

00001IeHNsT  pe3yabTaToOB

SKCIEPUMEHTA
OIIK-2.3. IIpoBoaut | 3HATh:
CTaHJapTHEIE Ymernb: BoInonHATH Tunossie
orepanuu s 9KCNEPHUMEHTAJILHBIC OLIEHOYHBIE
onpeeIeHns paboTHI 10 ONpeIENEHMIo MaTepuabl s

XUMHYECKOTO U
¢dazoBoro cocrara
BEIIECTB U
MaTepuasoB Ha UX
OCHOBE

(bUBUKO-XUMUYECKUX
XapaKTEPUCTHK BEILIECTB U
MaTepuaioB

Biaagern:
WHCTPYMEHTAIbHBIMU
METOJaMH aHaJIh3a COCTaBa
U CTPYKTYPHI BEIIECTB U
MaTepuaioB

YCTHOTO Oompoca
(pazoen 5.1.1
THUITOBBIE
TECTOBBIC 3aaHUS
(pazoen 5.2.2.);
THUIOBBIE
OLICHOYHBIC
MaTepuabl K
dK3aMeHy (paszoen
5.2.3)
OneHouHsble
MaTepHaIIbI JJIs
CaMOCTOATEIIbHON
paboThI (TUIIOBBIE
3a7aum pasen
5.1.2));




OIIK-3 Cniocoben
[IPUMEHSATH
pacyeTHo-

TEOPETUUECKUE
METOABI IS
U3Yy4YEHUS CBOMCTB
BELLECTB U
MIPOIIECCOB C UX
YYACTHEM C
UCIIOJIb30BaHUEM
COBPEMEHHOM
BBIYMCIIUTEIIBHOMN
TEXHUKHU

OIIK-3.1. 3HaTh: METO/IbI
[IpumensieT MaTeMaTHYeCKOr0 aHalIu3a | TUmoBbIC
TCOPCTUICCKHUEC U u MOZEINPOBAHNA, OLICHOYHBbIE
TEOPETHUYECKOTO u
MOJTYDMITUPUYCCKHE P MaTeprabl s
MOJIe/H TIpH pertieruy | PKCTIEPUMEHTAIBHOTO JCTHOTO Ompoca
o HCCIeI0BaHUS
3a/1a4 XUMUYIECKOU (vasoen 5.1.1
YMmeThb: UCIIONIB30BaTh | (PA30€L ). 1.
HaIpaBJICHHOCTH
OCHOBHBIC 3aKOHBI | TUIIOBBIC
€CTECTBEHHOHAYYHBIX TECTOBBIC 3aaHUS
AUCIHILINH B | (pasoen 5.2.2.);
npogeccuoHaTbHON THIOBLIC
NEeSATEIbHOCTH, IPUMEHSATH
OILICHOYHBIE
METOJIbI MaTeMaTUYECKOTO
aHaIM3a U MOJACITHPOBaHHs, | MalCPHANBI K
TEOPETHYECKOTO u | K3aMeHy (pasoen
SKCIEPUMEHTAIBHOTO 5.2.3)
HcclieIoBaHus; paboTath C
KOMITBIOTEPOM KaK
CPEICTBOM yIpaBICHUS
nHpopmarmen
Bnagern:  ciocoOHOCTHIO
HCIIO0JIb30BaTh
WH(POPMAIMOHHbIE
TEXHOJIOTHH JUISl PEIICHUS
TEXHOJOTHYCCKHUX 3aJad I10
W3Y4YEHUIO CBOICTB BEIECTB
MMaTEPHUAJIOB
OIIK-3.2. 3HaTh: OCHOBHBIE 3aKOHBI
Ucnonp3yer €CTECTBEHHOHAYYHBIX O1eHOYHBIE
CTaHJapTHOE AUCLIHILINH 5 B | Matepuansl qus
npodeccrnoHaIbHON .
IIpOTpaMMHOC pog CaMOCTOSITeITLHOM
obecredeHne npu ?;ZiﬁHOCTH METOIIEL paboThI (TUIIOBHIE
pelIeHNH 3a1a4 : A saaum pasgen
XHMHYECKOI MaTeMaTH4eCKOro :
mojenupoBanus u apyrux | 5.1.2.); Tunossie
HAIPABIICHHOCTH

CTaHAAPTHBIX IPOrPAMMHBIX
MPOAYKTOB TIPU  aHAJIH3E
CBOMCTB BEIICCTB

Baagerb: cTaTUCTUYECKUMU
METOJIaMHU 00paboTKH
AKCTIEPUMEHTAIIbHBIX
JTaHHBIX JUTSE aHaIu3a
TEXHOJIOTHYECKHX
MPOILIECCOB TPU  PEILICHUU
3a/1a4 XUMHUYECKOH
HaIpaBJIE€HHOCTH

OLICHOYHbBIE
MaTepHaITbI JJIs
YCTHOTO ompoca
(pazmen 5.1.1); );
TUITIOBBIC
TECTOBBIE 3aIaHUS
(pazmen 5.2.2.)

OIIK-3.3. IIpoBoauTt
HCCICIOBAHUS
CBOICTB BEIIECTB U
MaTepuasoB C
HCIIOIL30BaHUEM

3HAaTh: OCHOBHEIE
METOIUKHU aHaINu3a CBOMCTB
BEILECTB, 00JaCTH
MIPUMEHEHHUSI Pa3THYHbIX
METOJOB.

Tunossie
OLIEHOYHBIE
MaTepHuabl s




HAy4YHOTO YwMmertn: [logbupats B YCTHOTO OIpoca
000pyIOBaHUS 3aBHCUMOCTH OT (pazoen 5.1.1
O0COOCHHOCTEH perraeMbIx TUTIOBBIE
BeLLIECTB (pazoen 5.2.2.);
Baaaers: HaBbIKAMU THIIOBbIC
MIPOBCACHUA HUCCIEeN0OBaHUN OLCHOYHBIC
HAy4YHOM O0OPYIOBAHUM IO | MaTepualbl K
W3BECTHOW METOJINKE SK3aMeHy (pasoern
5.2.3)
OneHouHsble
MaTepUabl IS
CaMOCTOSITEITLHOU
paboThI (THUIIOBHIE
3aJ1auu pasel
5.1.2));
OIIK-4 Criocoben OIIK-4.1. 3HaTh:  MaTeMaTUYECKUU
TUTAHUPOBATh Hcnonp3yer 0a3oBbie | ammapar, HEOOXOIUMBIN IS | THIOBBIC
paboOThI XUMUYECKOH | 3HAHUS B OO0JIACTH | PEIICHUS OLICHOUHEIE
HATPABJICHHOCTH, U | MATEeMaTHKHU U | mpodecCHOHANBHBIX 3a/1a4 B MaTepHAH I
o0OpabaTeIBaTh 1 buzuku npu | obsactu XUMUU u
WHTEPIPETUPOBATh | IUIAHUPOBAHUH PA0OT | MAaTEPHATIOBEICHHUS, YCTHOTO ofipoca
MOJTyYCHHBIE XUMHAYECKON OCHOBHBIE  TEOPETUYECKHE (pazoen 5.1.1
PE3yNbTaTHI C HaIMpPaBJICHHOCTH MOJIOKEHUSI  CMEXHBIX ¢ | TUIIOBBIE
HCIIOJIb30BaHUEM XUMHCH TECTOBBIC 3a[aAHHS
TEOPETUYECKUX €CTECTBEHHOHAYYHBIX (pazoen 5.2.2.);
3HAHUU U TUCTIUTLTAH THIOBLIC
MPAKTUYECKUX
OLICHOYHBIE
HABBIKOB PCIICHHUS YMeTh: pemarh THIIOBBIE
MaTeMaTHYeCKHUX U yueOHbIe 3a/1a4un mo | MaTCpUAIBLI K
¢bu3nyecKux 3aaa4y OCHOBHBIM paznenaMm | OK3aMCHY (pasoen
MaTeMaTUKH u|3.2.3)
€CTECTBCHHOHAYYHBIX
TUCIUTLTAH
Baapners: HaBBIKAMHU
HCIIOJIb30BAHHUS
TEOPETUIECKHUX OCHOB
0a30BBIX paszenon
MaTeMaTHKH u
€CTECTBCHHOHAYYHBIX
JTUCIUIUIMH TIPU  PEIIeHUHU
KOHKPETHBIX XUMHUYECKUX U
MaTepHUaIoBeTIECKUX 3a/1a4
OIIK-4.2. 3HAaTB: TEOPETUYECKUE W

OO6pabatbiBaeT

METOJOJIOTHYCCKHE OCHOBBI

Tunosbie




IaHHEIE C
HCIIOJIb30BaHHEM
CTaHIaPTHBIX
croco0oB
anmpoKCUMAITUU
YHCIIEHHBIX
XapaKTePUCTHK

CMEXHBIX c XUMHEN
MaTeMaTHYECKUX u
€CTeCTBEHHOHAYYHBIX
JUCLUIUIMH U CIIOCOOBI UX
UCIIOJIb30BAHUS npu
pelLeHnu KOHKPETHBIX
XUMHAYECKUX u
MaTepHaloBeTYECKUX 3a/1a4
Ymersn: OIPENEIATh
HEe00XO0IUMOCTh
MIPUBIICUYCHUS
JONOJIHUTEIbHBIX 3HAaHUH U3
CreMaTbHbBIX pas3znenoB
MaTeMaTHYeCKUX u
€CTeCTBEHHOHAYYHBIX
JUCLUUIUIMH JUJIsl  peIleHUus
npoeCCHOHANBPHBIX 33134,
MPUMEHSTh MIOJTy4YCHHBIC
TEOPETUYECKUE 3HaHUSA M
MaTeMaTU4YECKUd  anmapar
s CaMOCTOSITENILHOTO
OCBOEHUS CHeHATBHBIX
pa3fenoB MaTeMaTHKU U
€CTeCTBEHHOHAYYHBIX
JUCLUIUIMH, HEOO0XOIUMBIX
B npodeccuoHanbHOM
NesITeIbHOCTH, IPUMEHSTh
3HaHUS ~ MAaTeMaTHKHd |
€CTECTBEHHOHAYYHbIX
JTVCHUTUTMH JJIs aHaln3a |
00paboTKH pe3yibTaToB
XUMHAYECKHX
HKCHEPUMEHTOB

Biaagern:
WCTIOJIH30BAHUS
TEOPETUUECKUX OCHOB
0a30BBIX pazzenos
MaTeMaTHKU u
€CTCCTBCHHOHAYYHBIX
JUCLUIUIMH TIpU 00paboTke
JaHHBIX XUMHUYCCKUX
HKCIEPUMEHTOB

HaBbIKaMH

OILICHOYHBIE
MaTepUabl IS
YCTHOTO OTIpoca
(pasoen 5.1.1
TUTIOBBIC
TECTOBBIC 3aIaHUS
(pazoen 5.2.2.);
TUTIOBBIC
OILICHOYHBIE
MaTepuabl K
3K3aMeHy (pazoen
5.2.3)

OIIK-4.3.
WNHuTtepnpetupyer
pe3yiabTaThl
XUMHYECKHX
HaOJIOeHUH C
WCIIOJIb30BAHUEM
(bu3NYECKUX 3aKOHOB
U NIPEACTABICHUN

3HaThb: OCHOBHBIC
TEOPETUUECKHUE TOJOKEHUS
H THITOBBIE METOJIBI
pereHus 3a1a4 u3
OTHIENBHBIX  CIIEIHAIbHBIX
pa3enoB  MaTeMaTUKH W
€CTECTBEHHOHAYYHbIX
IUCLHUILINH

OueHouHbIe
MaTePHAIIBI JIS
CaMOCTOSITEIIbHOM
paboThI (TUIIOBHIE
3aauu pa3zaen
5.1.2.); Tunosble




Ymersn: IIPOBOJUTH
KOPPEKTHYIO MOAU(DUKAIIIO
MozeaeH u METOIMK
00paboTKu JTAHHBIX
9KCIEPUMEHTa, MPABUIBHO
ONpEACIISITh 001acThb
MIPUMEHUMOCTHU
HCMOJIb3YEMBIX METOAUK
Baagers: HaBbIKaMU
HCITOJIb30BAHUS
B3aHUMOCBS3HU
TEOPETUUYECKUX n
MCTOHOJIOTHYCCKHUX  OCHOB
CMEIKHBIX c XHUMHEH
MaTeMaTU4CCKHUX u
€CTECTBEHHOHAYYHBIX
JTUCHUILINH, TPU PEIICHUU
KOHKPETHOW  XHMMYECKOU

nim MaTepHaHOBeH‘IeCKOﬁ
3aga4un

OILICHOYHBIE
MaTepUabl IS
YCTHOT'O OIpoca
(pazmen 5.1.1); );
THUITOBBIC
TECTOBBIC 3a[aHHS
(paznmen 5.2.2.)

OIIK-5 Cnocoben
HCIIOJIb30BAaTh
CYIIECTBYIOIINE
MIPOrpaMMHBIE
MIPOYKTHI U
nH()OPMAIMOHHBIC
0asbl JaHHBIX JUIA
pelieHus 3aaaq
npo¢eCcCuOHAIBHON
JEATEIIbHOCTH C
Y4eTOM OCHOBHBIX
TpeboBaHu
nH(}OpMaLMOHHON
0e30IMacHOCTH

OIIK-5.1.
Hcnonp3yer
coBpeMmeHHbIe IT-
TEXHOJIOTUH NIPH
cbope, ananuse,
00paboTke u
IIPEJICTaBICHUH
uH(popMalun
XUMHYECKOTO
npoduns

3HaTh: OCHOBHBIE
UCTOYHUKHU uH(pOpMaIUN
TUIS pelIeHus 3a1a4

npodeCCUOHAIBHONU  Cepbl

JIeATEIILHOCTH, OCHOBEI
HH(pOPMaITMOHHBIX
TEXHOJIOTHH, OCHOBHBIC

BO3MOKHOCTH M  IpaBHJIa
paboTel €O CTaHAAPTHBIMU
IPOrpaMMHBIMU
NPOAYKTaMHU IPU PELICHUU
npodecCHOHATBHBIX 3a1a4

Ymern: [IPOBOAUTH
MIEPBUYHBIN HIOUCK
nHpopManuy Ui pelieHus
npoecCUOHANBHBIX  337a4,
MPUMEHSITh CTaHJApTHOE
IporpaMMHoOe obecreueHue
IpU PELIEHUN XUMHUYECKHUX
u MaTEpUATIOBETUECKUX
3aja4, TMpU  MOJArOTOBKE
Hay4YHbIX MYOJIUKAIMi |
JIOKJIa/10B

Baagern: HaBBIKAMH
paboTel ¢ HAyYHBIMH U
00pa3oBaTenbHBIMU
MopTaIamH, 0a30BBIMHU
HaBBIKAMH PUMCHCHHUS
CTaHIapTHOTO

MIPOTPaMMHOI0

Tumnossle
OLIEHOYHBIE
MaTepHaIbl 15
YCTHOTO OIIpoca
(paszoen 5.1.1
TUIIOBbIE
TECTOBBIE 3a1aHUS
(pazoen 5.2.2.);
TUTIOBEIC
OLIEHOYHBIE
MaTepHalbl K
9K3aMeHy (paszoen
5.2.3)
OneHounsble
MaTepHuabl 1
CaMOCTOSITENTbHON
paboThI (TUIOBHIE
3a7auu pasen
5.1.2.);




obecrnieueHus ISt
00paboTku pe3yiabTaToOB
HCCIICIOBAHUI u
MIpe/ICTaBICHUS ux
Hay4YHOMY COOOIIECTBY
OIIK-5.2. 3HaTh: METO0JIOTUIO
CobmroaeT HOPMBI MOMCKa Hay4YHOU Y | THIOBBIC
MH(POPMAIIMOHHOMH TEXHUYECKOH HH(POpMAITUN OIEHOYHbIC
0€301acHOCTH B B ceru UHTepHer wm
. MaTepUaIbI IS
npodeccrnoHaIbHOM CHEIHATM3UPOBAHHBIX
JeSITeNIbHOCTH 6asax JAHHBIX OCHOBHEIE | - 1010 Olpoca
PUEMBI paboThI co | (pazden 5.1.1
CHeIHaTU3UPOBAHHBIM TUTIOBBIC
MIPOrPaMMHBEIM TECTOBBIC 3aJJaHHs
obecrnieueHneM PU | (pazden 5.2.2.);
IIPOBEACHUH TEOPCTUUICCKHX | oo oo
pacyeToB Hu  00paboTke
OIICHOYHBIE
IKCIIEPUMEHTAITLHBIX
NAHHEIX MaTepUabl K
dK3aMeHy (paszoen
YMeTh: NPOBOIUTH IMOMCK | J.2.3)
HAay4HOH M TEXHHUYECKOU
nHpopmaruu c

HCIIOJIb30BAHUEM OOIIUX U
CIIeIMaIM3UPOBAaHHBIX  0a3
JaHHBIX

MPUMEHSATh
CTENATM3UPOBAHHOE
porpaMMHoOe obecreueHue
pu NIPOBEICHUU
TEOPETUYECKUX PACUETOB U
o0paboTke
9KCHEPUMEHTATbHBIX
JTaHHBIX

WCIIOJIH30BATh
CHeLUATU3UPOBAHHOE
MpOrpaMMHOE oOOecreueHue
npu [peCTaBICHUN
pe3yJIbTaTOB paboThI
npo¢ecCHOHATTLHOMY
COOOIIECTBY

Baagern:
MIPUMEHECHHUSI
CHEIIMATU3UPOBAHHOTO
MIPOTrPaMMHOTO
oOecrieueHnst U 0a3 JAHHBIX
npu pelieHun 3a1a4
npodeccnoHanbHON  cdepbl
JEATEeIIbHOCTH

HaBbIKaMH




OrueHouHble
MaTepUabl IS
CaMOCTOSITEJIbHOMN
paboTHI (THIIOBBIC
3a7auu paszel
5.1.2.); Tunossie
OLICHOYHBIE
MaTepUabl IS
YCTHOT'O OIpoca
(pazmen 5.1.1); );
TUTIOBBIC
TECTOBBIC 3aIaHUS
(paznmen 5.2.2.)

OIIK-6 Cniocoben
MIPEJICTABIISITh
pe3yJIbTaThl CBOEH
paboTHI B YCTHOM U
MUCbMEHHOU hopme
B COOTBETCTBUH C
HOpMaMHU U
MIPaBUJIAMH,
MPUHSATHIMU B
po¢eCCHOHAIIBHOM
cooo1ecTBe

OIIK-6.1.
[IpencraBnsier
pe3ynbTaThl paboThHl B
BHJIE  OT4YeTa IO

CTaHmapTHOU opme

3HaTh:
COBPEMEHHOT0
JUTEPaTypHOTrO A3bIKA,
OCHOBHBIE M0JIOXKEHHUS
(G YHKIIMOHATTEHOM
CTHJINCTUKH,
MOJITOTOBKH peuu
Ymersn: aHAIM3UPOBATh
peub B HOPMaTHMBHOM
acIeKTe, 10JIb30BATHCS
UH(POPMATUBHO-
CIIPAaBOYHOM  JIMTEPATYPOH,
OpPraHU30BBIBATH CBOIO
pedeByIo JeSITENIbHOCTD
aJIeKBaTHO CUTYalUsIM
OOLIEHHS] B COOTBETCTBUU C
JIUTEPaTypHON HOPMOI

HOPMBI
PYCCKOTO

IpaBuJIa

Baaners: HaBbIKAMU
MIPOAYLUPOBAHUSA B
COOTBETCTBUU c
JIUTEpaTypHOI HOPMOH
TOYHOMH, JIOTUYIHOMH,
BBIDA3UTEIBHON pe4d B
YCTHOW W  NUCbMEHHOH
bopmax npu
CaMOCTOATEIIBHOM pELICHUN
KOHKPETHOU

KOMMYHHKaTHBHOﬁ 3aga4uu

Tumnossie
OIICHOYHBIE
MaTepuaibl st
YCTHOTO OTpoca
(paszoen 5.1.1
TUIIOBBIE
TECTOBBIC 3aJJaHHs
(pazoen 5.2.2.);
THTIOBBIC
OIICHOYHBIE
MaTepHuabl K
dK3aMeHy (pazden
5.2.3)
OueHouHbIe
MaTepuabl 1Jis
CaMOCTOSITEIIbHOMU
paloThI (TUIIOBBIE
3aJ1auu pas3zen
5.1.2));

OIIK-6-2.
[Ipencrasmnser
uH(pOpMaLIHIO
XUMHUYECKOTO
COJICPKAHUS C
y4eToM TpeOOBaHUI

3HaTh: 00IIYIO
XapaKTePUCTHKY Tpoiiecca
cbopa, nepenauu,
00pabOTKH M HAKOTUICHUS
UH(OPMAIIHH; - TEXHOJIOTUH
00pabOTKH TEKCTOBOU U
rpadudeckoil nHpopmaImy;

Tunossle
OIICHOYHBIC
MaTepHuabl st
YCTHOT'O OIpoca
(pazoen 5.1.1




oubmmorpaduueckon
KYJIbTYPBI

- OCHOBBI HH(OPMALIMOHHOM
0€30I1aCHOCTH.

YMeTb: paboTarthb B
KauecTBE MOJIb30BaTEIS
MIEPCOHATBHOTO
KOMIIBIOTEPA, UCII0JIb30BATh
BHEIIIHHUE HOCUTEIH
nHpopManuu st oOMeHa
JTAHHBIMU MEXITY
MalIMHaMH, CO3/1aBaTh
pe3epBHBIE KOIMH, apXHBbHI
JAHHBIX U IPOTPAMM,
paboTath C MPOrpaMMHBIMH
CpeacTBaMH O0IIEro
Ha3HAYeHUs; - paboTaTh B
JIOKAJIbHBIX U TTI00aTbHBIX
ceTsix OBM. - npuMeHaTh
CTaHJapTHBIE MPOTPAMMHBIE
CpeICTBa MOJTYYCHHUS,
XpaHEHUs U nepepaboTKu
nH(pOpMAIIHH.

Baajnerb: HaBbIKaMU
MIPUMEHEHUSI CTAaHIAPTHBIX
MPOrPaMMHBIX CPE/ICTB B
obsactu nHGOpPMAITMOHHOM
0€30MaCHOCTH

TUTIOBBIC
TECTOBBIC 3aJaHHS
(pasoen 5.2.2.);
TUTIOBBIC
OLICHOYHBIE
MaTepHalIbl K
dK3aMeHY (pazden
5.2.3)

OIIK-6.3.
IIpencrasnser
pe3yabTaThl paboTHI B
BU/IC T€3UCOB
JIOKJIaJia Ha pyCCKOM
Y QHTJIMMCKOM SI3bIKE
B COOTBETCTBUU C
HOpMaMu 1
[paBUJIaMH,
INPUHATBIMU B
XUMHUYECKOM
COOOIIIECTBE

3HaTh: KYJIbTYpOi
MBIIIJICHUS; - TpUEeMaMu
BEJICHUS KOHCTPYKTUBHOTO
JTaIora; - MeToJgamMu
00001IeHNsT  MHpOpMAINH;
BUJIBI JIEJIOBOTO  OOIIEHUS
(myOsivyHBIE BBICTYILICHUS,
MEePETOBOPBI,  MPOBEJCHUE
COBEILIaHUH, nenoBas
MepenucKa,  AJICKTPOHHBIC
KOMMYHHKAIlMM) U UX
0COOEHHOCTH

YMmerh: OCYIIECTBIIATh
MOCTAHOBKY LIEJICH; - BECTH
KOHCTPYKTUBHBIN JHMAIoOr U
OTCTauBaTh  COOCTBEHHOE
MHEHHUE; OMNpEeNesTh BHUJ
JIEJI0BOTO oO1meHust B
yIpaBIECHUYECKON CUTYaIlUN
Baaners: KYyJIbTypOU
MBIIJICHHS, -
COBPEMEHHBIMH
KOMMYHHKAITHOHHBIMH
TEXHOJIOTHSIMHU;, CII0OCOOaMU
BEIOOpPa  BHAAa  JEIOBOTO
00IIIeHUs B yIIPaBIEHYECKON

OreHovHbBIE
MaTePHAITBI JIS
CaMOCTOSITEIIbHOM
paboThI (THIIOBHIE
3a/auu pa3zen
5.1.2.); Tunossie
OLICHOYHBIE
MaTepuabl 1Jis
YCTHOTO OIpOca
(pazmen 5.1.1); );
THTIOBBIC
TECTOBBIC 3a[aHHS
(pazmen 5.2.2.)




CUTyaluu

Tumnossie
OLICHOYHbIE
MaTepUabl IS
YCTHOTO OIpoca
(pasoen 5.1.1
TUTIOBBIC
TECTOBBIC 3aaHHS
(pazoen 5.2.2.);
TUIIOBBIE
OLICHOYHbIE
MaTepuabl K
dK3aMeHy (pazdein
5.2.3)
OrneHouHbIC
MaTepHAIIBI JIS
CaMOCTOSITETTbHOM
paboTHI (THIIOBBIC
3a/auu pas3zen
5.1.2));

Takum oOpa3oM, BHITIOJIHEHUE THUIMOBBIX 3aJaHUM, MPEICTaBIECHHBIX B pazaene 5 «OueHOYHBIe
MaTepuaibl ISl TEKYIIET0 U PyOeKHOTr0 KOHTPOJS YCIMEBAEMOCTH M MPOMEXKYTOYHOM aTTecTaIlluu»
MO3BOJIUT 00ECTIeUnTh CIocoOHOCTh Ha GopmupoBanue kommnereniuu OIIK-1, OIIK-2, OIIK-3; OIIK-4;
OIIK-6.

7.Y4eOHO-MeTOoAu4YeCKOe o0ecnnedyeHne JUCIUILITHHDI

7.1. Hopmamueno-3axonooamevHole aKmul

1. Ilpukaz3 MunoOpnayku Poccum ot 12.03.2015 N 210 "O06 yrBepxkaenun DenepanbHOTo
rOCYJapCTBEHHOTO 00pa30BaTEebHOIO CTaHAapTa BBICHIEr0 OOpa30BaHMUs IO HAIpPaBJICHUIO
nonarotoBku 04.03.01 Xumus (ypoBeHb OakanaBpuata)" (3apeructpupoano B Muntocre Poccun
07.04.2015 N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

2. ®epepanbHblii 3ak0H "OO oOpasoBanuu B Poccuiickoit deneparuu” ot 29.12.2012 N 273-P3
http://www.consultant.ru/document/cons_doc LAW_ 140174/

7.2 Ocnoenas ntumepamypa
1. I'puropreBa JI.C. ®@usmndeckass xumus [DIEKTpOHHBIN pecypc]: yueOHOoe mocobme/ ['puropnesa JI.C.,

Tpudonosa O.H.— DnexTpoH. TekcToBble JaHHBIe.— M.: MOCKOBCKHI TrocyaapCTBEHHBIH
cTtpoutenbHbll yHuBepcuter, A Ilu Op Menua, ObC ACB, 2014.— 149 c.— Pexum pocryna:
http://www.iprbookshop.ru/26215.— 2bC «IPRbooks», no naposmto

2. okpoBckas E.H. ®usnueckas xumus. Xumusi atMmocdepbl [DNeKTpoHHBIN pecypc]: yueOHoe mocodue/
IToxposckas E.H., benpunoBa T.I'.— DOnexTpoH. TekcroBble gaHHble.— M.: MoOCKOBCKHI


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

rOCyJIapCTBEHHBIN CTPOUTENIbHBIN yHUBEpcUTET, Al [Tn Op Menuna, O9bC ACB, 2015.— 109 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/27956.— 3BC «IPRbooksy, o mapoito

. Ponun B.B. ®u3nueckas U KOJUIOWJIHAS XUMHUS [ DIEKTPOHHBIN pecypc]: yaeOHoe mocobue/ Ponun B.B.,
l'opuakoB D.B., OpobGeny B.A.— DmnektpoH. TekcToBble AaHHbIe.— (CTaBpomnonb: CTaBpOIOJIbCKHIA
rocy/lapCTBeHHbI arpapHbiii  yHuBepcuter, AIPYC, 2013.— 156 c.— Pexum pgocryna:
http://www.iprbookshop.ru/47377.— 3bC «IPRbooks», mo maposro

. MakapoB A.I'. TeopeTrnueckue U IPaKTUIECKUE OCHOBBI (PHU3NUECKON XUMHUH [ DNEKTPOHHBIN pecypc]:
yaebHnoe nmocodue/ MakapoB A.I'., Caruna M.O., Pazno6peeB JI.A.— DIEKTPOH. TEKCTOBBIC JaHHBIC.—
Openoypr: OpeHOyprckuii rocynapctBeHHbiii yauBepcuteT, ObC ACB, 2015.— 172 ¢.— Pexum
nocryma: http://www.iprbookshop.ru/52335.— 3BC «IPRbooksy, o mapoito

Epemun E.H. OcHOBBI XUMHUYECKOH TEPMOAMHAMHKH. Y 4eOHOE IMOCOOUE ISl YH-TOB.-2-€,U3/1.,1iepepad. u
qo1r.-M.: Beicm. 1lIkona,1978,-391c¢., un

[TonTapak O.M.Tepmoaunamuka B pusudeckoit xumuu.- M.: Beicmr. [lkona,1991,-319¢., un

Otkunc I1.,J[x.ae [layna .@uznueckas xumus.-M.:Mup,2007

7.3. /lonoanumensnaa numepamypa
I. Crpombepr A.T'., Cemuenko JI.I1. ®uznyeckas xumus. M.: Beicir.mk.,2003.- 572 c.

2. Kopsikun H.B. OcHOBBI XuMu4eckoil TepMoiuHaMuku. M.: «Akanemus»,2003. -464c.

3. Epemun B.B.,bopmeBckuit A.5l. OcHoBEI 00111e#H 1 pusndeckor xumun. M.: «HTEmIIeKT, 2012.-
848 c.

4. [amOypr HO.JA. m nap. DUBHKO-XMMHUYECKHE OCHOBBI DJJICKTPOXUMHUH. — JlonrompymHbIi,

«utennexT», 2008. — 424 c.

batpokoB B.M. OcHOBbI XUMHUYECKON KMHETUKHU U KaTanu3a. M.: «Akagemus», 2003. — 256 c.
I'onueB U.H. u np. ®usndeckas xumusa. M.: Beicir.uik., 1992 — 687 c.

OtkuHce C.II. @Pusnyeckas xumus B 2-x ToMax. M.: mup, 1980. -296 c.

Hamackun b.b., [Terpuit O.A. Onexrpoxumus. M.: Beicur.uk., 1987-296 c.

Epemun E.I1. OcHoBbl ¢pu3nueckoit xumuu. M.: Ox3amen, 2005-480 c.

ARSI IS

10.  T'epacumos A.U. u np. Kypc pusnueckoit xumun. B 18yx Tomax. M.: Xumus,1970- 1073 c.

11.  Omanysns H.M., Knoppe J.I'. Kypc xumnueckoit kunetuku. M.: Beicur.iik., 1984 — 463 c.
7.4. Ilepuoouueckue uzoanusn (2azema, 6eCMmHUK, 010,171€mMeHb, HCYPHAT)

1. XKypnan pusnueckort XuMuu

2. XKypHan HeopraHu4ecKol XUMHUH

3. Kypnan «Heopranuyeckue maTepraib»

4. HayuyHo-texHuueckuil xypHainhttp://www.ofmg.ru

7.5. Humepnem-pecypcuot

[Ipu w3ydyennn mucuuIUinHBl «DU3UYECKas XUMU», 00yJaroIIHecs o0ecredeHsl JOCTYIIOM
(YnaneHHBIH TOCTYIT) K pecypcam:

—  o0ugue ungpopmayuonnsle, Cnpagounvlie U NOUCKOBbIE:

1. CnpaBounas npaBoBas cucrema «['apant». URL: http://www.garant.ru.

2. CnpaBounas npaBoBas cucrema «Koncynbrant [Tnroc». URL: http://www. consultant.ru
— K CO8PEeMEHHbIM NPOPecCuOoHanIbHbIM 0a3aM OAHHBIX:


http://www.garant.ru/

Ne HaunmenoBaHue u Anpec caiita HaumeHoBaHue Ycaosus gocryna
n/n KpaTkasi OopraHu3anuu-
XapaKTepPUCTUKA BJIA/1€JIBIIA;
3J1eKTPOHHOI0 PEKBU3HUTHI IOTOBOpPA
pecypca
1. 96/ PI'b http://www.diss.rsl.r OI'BY «Poccuiickas ABTOPU30BaHHBIN
DJIEKTPOHHBIE BEPCUU u roCyJapCTBeHHAs TOCTYH M3
TTOJTHBIX ouoimoreka» (PI'B) JUCCEPTAIMOHHOTO
TEKCTOB JUCCepTalUui 3aJ1a
u aBTOpedepaToB U3 Jorosop
¢donna Poccuiickoit N2095/04/0104
rocy/1apCTBEHHOU ot 04.07.18r.
O6ubIMoTeKU
2. «Web of Science» http://www.isiknowl Kommnanus Hoctyn no [P-agpecam
(WOS) edge.com/ Thomson Reuters KBI'Y
ABTOpUTETHAs Cy0MueH3HOHHbII
MO TEeMaTHYECKast J10TOBOP
pedepaTtuBHO- NeWoS/624
oubmmorpaduueckas or 01.11.2017r.
U HayKOMEeTpUYecKast CpOKOM JielicTBUS Ha |
0a3a JaHHBIX roj
3. Sciverse Scopus http://www.scopus.c Jorosop Ne 6/n Hocrtyn no [P-anpecam
U3IaTenbCTBa om ot 16.02.18r. KBI'Y
«9nw3eBup. Hayka u
TEXHOJIOTUI
PedeparuBnas u
aHaiiTH4eckas 0asza
JTAHHBIX
4. Hayunas http://elibrary.ru Ha Ge3Bo3me3qHOM aBTOPHU30BAHHBIN
3JIeKTPOHHAS OCHOBE, KaK BYy3Yy- JOCTYTI
OnbmMoTexka YJIeHY KOHCOPLIMyMa
(H23b PODN) HDUKOH
DneKTpoHHas
O01OIMOTEKa HAyYHBIX
myOauKanui
5. Bba3a jannbix http://elibrary.ru 000 «HDOb» ABTOpH30BaHHBIN
Science Index Jorosop JOCTYTI
(PUHL) Ne S10-741/2018
Hammonansaas ot 05.03.2018r.
MH(}OPMALIMOHHO-
aHATUTHYECKAs
cucreMa
6. IBC http://www.studmedl 000 [TonHbIi nocTyn
«KoncyabTanr ib.ru «[lomurexpecypce» (peructparnus o IP-
CTY/IEHTa» http://www.medcolle (r. Mockga) aapecam KBI'Y)



http://www.diss.rsl.ru/
http://www.diss.rsl.ru/
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://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/

VYueOHukH, yueOHbIC
MOCO0Ous, 110 BCEM
00J1acTSIM 3HAHUM JIJIs
BO u CIIO, a Takxe

gelib.ru

Jorosop
Ne 67CJ1/09-2017
ot 14.11.2017r.

(c manpHeHIIeH

MOHOTpaduu U MPOJIOHT AN EN )
Hay4yHasi IepUOINKa
7. HanvonaanHas https://H36.pd ®I'BY «Poccuiickas Hoctym ¢
3JIeKTPOHHAS roCy/1IapCTBCHHAS AIEKTPOHHOTO
ouoauorexa PI'b OoubIoTeKa» YUTAILHOTO 3aJ1a
OOBeTMHEHHBIH Jlorosop 6ubmuorexu KbI'Y
AJIEKTPOHHBIN KaTanor Ne101/HOB/1666
(OHIIOB POCCHITCKHUX ot 30.08.2016r.
OuOIHOTEK,
COJIep KA
OTHCAaHUS U
MOJIHOTEKCTOBBIE
DJICKTPOHHBIC
JIOKYMEHTBI
00pa3oBaTeNbHOTO U
HAy4YHOTO XapakTepa
MO Pa3IN4HbIM
OTpaciiiM 3HaHUH
8. 9BC http://iprbookshop.ru 000 «Ai I[1u Dp [Tonnsiid JocTyn
«AillnIpoykc» / Menuay (peructparus o IP-
107831 myGnukanuid, (r. CaparoB) angpecam KBI'Y)
B T.4.: 19071 — JInneH3noHHbIN
y4eOHBIX U3JaHU, JAOroBOP
6746 — HAyYHBIX Ne3514/18
n3ganuii, 700 ot 20.03.2018r.
KoJUTeKIuii, 343
*kypHana BAK, 2085
ayIMOU3IaHHM.

9. Polpred.com. http://polpred.com 00O «Ilonnpen Hocryn no [P-anpecam
Hosoctu. O030p CIIPABOYHHUKH» KBI'Y
CMMU. Poccusi u Ha 0e3BO3ME3HOM

3apy0exbe OCHOBE
0630p CMU Poccun
u 3apyoexbs. [TonHbie
TEKCThI + aHAJTMTHKA
u3 600 uzganuii mo 53
OTpaciisiM
10. IIpe3unenrckas http://www.prlib.ru OI'bY ABTOpPH30BaHHBII
OudJsmoreka «ITpe3nnenTtckas JOCTYTI U3 OUOIHOTEKH

uM. B.H. Eabuuna
Boxaee 500 000

oubnunorexa um. b.H.
Enbrunay (r. CaHkr-

(ayn. Ne214)



http://www.medcollegelib.ru/
https://нэб.рф/
http://iprbookshop.ru/
http://iprbookshop.ru/
http://polpred.com/
http://www.prlib.ru/

DJIEKTPOHHBIX
JIOKYMEHTOB 10
uctopuu OTeuecTsa,
POCCUHCKOMN
roCyJapCTBEHHOCTH,
PYCCKOMY SI3BIKY U

[TeTepOypr)
Corsamenue
ot 15.11.2016r.
(c manpHEHIIeH
MIPOJIOHTAITNEN )

npaBy
11. Mexnynapoanas https://www.crossref HIT «HOUKOH» ABTOpPU30BaHHBIN
cucreMa .org/webDeposit/ JoroBop TOCTYII JI7Ist
oubmmorpaduueckux NeCRNA-714-18 OTBETCTBEHHBIX
ccbutok Crossref ot 07.03.2018r. IIpeJICTaBUTENEH
Hudposas
UIEeHTU(DUKAITAS
oowekToB (DOI)
12. 3EC KEL'Y KbI'y
. [Tonoxxenue 06
(o1eKTpoHibIi http://lib.kbsu.ru 3JIEKTPOHHOU [Tonueiii qocTyn
Katayior ona +
nosHoTekcToBas bJ) Oubinoreke or
25.08.09r.

— Kpome mozo, obyuaromuecs mozym 60cnonb308amscsa npogheccuoHaibHblMU ROUCKOBLIMU
cucmemamu:
1. Cnyx6a TeMaTH4eCKHX TOJIKOBBIX cioBapeil http://glossary.ru/
2. CnoBapu u sHmkioneauu https://dic.academic.ru/
3. Buxkunenus http://ru.wikipedia.org/wiki/

7.6. Memoouueckue ykazanus no npoeedeHuI0 pa3iuiHslX y4eoOHvlX 3aHAmMul u
CamocmoamenvHol padomaol

VYuebnas pabota no aucuuruinHe dOusndeckas XuMUs COCTOUT M3 KOHTAKTHOW pabOThI (JIEKIUH,
MPAKTUYECKHE 3aHATHS) M CaMOCTOATENbHOW paboThl. COOTHOIIEHHE JEKIIMOHHBIX, CEMHUHAPCKUX,
1abOpaTOPHBIX U MPAKTUYECKUX 3aHATUH K 00IIEMY KOJIUYECTBY YaCOB COOTBETCTBYET YUeOHOMY ILIaHY
Hanpasnenus 04.03.01 — Xwumwusa, npopuns «IIpopmis «Heopranuueckas XuMHA M XHUMHS
KOOPJMHALIMOHHBIX ~COCIMHEHMI», «XUMHA OKpYXarolled cpeapl, XHUMHYEcKas »JKclepTh3a U
AKOJIOrHYecKas 6€30MacHOCTh.

JI71s1 TOATOTOBKU K MPAKTHYECKUM 3aHATHUSAM HEOOXOIUMO PacCMOTPETh KOHTPOJBHBIE BOMPOCHI,
NP HEOOXOTUMOCTH OOPATHTHCS K PEKOMEHIYEMOU JUTepaType, 3amucaTh HETIOHSITHBIE MOMEHTHI B
BOIIPOCAxX JUIsl YSICHEHHsSI MX Ha TIPEACTOAIIEM 3aHITHH.

Memoouueckue pekomenoayuu no uzyuenuio oucyuniunvl « Duzuueckans Xumuay 01
odyuarowuxcsa

Llenp kypca «®Dusudeckas XUMHUS» - SABISETCS (OPMUPOBATH M PACKPBITH CMBICIBI OCHOBHBIX
3aKOHOB W 3HAaHUH Yy CTYACHTOB B 00JacTu (DU3MUECKON XMMHUHU, HAYYUTH CTYJEHTOB BHJETh 00JacTU
MPUMEHEHUE ATUX 3aKOHOB M 3HAHUM, MOHUMATh UX NPUHLIMIHAIbHBIE BO3MOXHOCTH IPU PELIECHUU
KOHKPETHBIX 3a/a4.



https://www.crossref.org/webDeposit/
https://www.crossref.org/webDeposit/
http://www.lib.kbsu.ru/
http://glossary.ru/
https://dic.academic.ru/
http://ru.wikipedia.org/wiki/

[lpuctynas K U3Yy4EHHIO JUCHUIUIMHBI, OOydaromeMycss HEOOXOAMMO O3HAaKOMHUTHCS C
TEMaTUYECKHM IUIAHOM 3aHSATHH, CIMCKOM PEKOMEHIOBAaHHOW yueOHOH smTepaTypbl. Cileayer ysCHUTh
MOCJIeIOBATEIbHOCTD BBIMOJHEHHUST MHIMBUAYAJIBHBIX y4eOHBIX 3aJaHMid, 3aHECTH B CBOIO pabouyro
TeTpaab TEMbl U CPOKHM MPOBEIEHHUS CEMHHAPOB, HAMUCAHWUA Y4YeOHBIX M TBOpUYecKux pabot. Ilpm
M3YYEHUH JUCUHUILIMHBI 00yYarOMIMEecs BHIMOJHAIOT CIEAYIOUINE 3alaHus: U3y4aroT PEKOMEHIOBAHHYIO
y4eOHYI0 U HAyudHYIO JIUTEpaTypy; HMUIIYT KOHTPOJIbHBbIE PabOThl, TOTOBAT JOKJIAAbl U COOOIIEHUS K
MPAKTUYECKUM 3aHATUSM; BBIIOJHAIOT CaMOCTOSITENIbHBIE TBOpYECKHE pabOThl, YYacCTBYIOT B
BBINIOJTHEHUH MPAKTUYECKUX 3aJjaHuil. YPOBEHb U INyOWHA YCBOCHHMSI AUCLUUIUIMHBI 3aBUCSIT OT aKTUBHOU
U CHUCTEMAaTHUYeCKON paldoThl Ha JEKIUAX, HU3YYCHHsS] PEKOMEHIOBAHHOH JIUTEpaTypbl, BBINOJIHEHUS
KOHTPOJIBHBIX TMCbMEHHBIX 3aJaHUI

Kypc wu3ywaercs Ha JeKuusax, CeMHMHapax, Ja0OpaTOpHbIX M HPU CAMOCTOSTEIBHOH H
MH/IMBUYaJIbHOM paboTre oOyuaronmxcs. OOydaronuiics A OJHOIO OCBOEHUS MaTepualla JI0JKEeH He
MPOIYCKaTh 3aHATHS M aKTUBHO y4acTBOBATh B ydeOHOM mporiecce. st MakcuManbHON 3 (EKTUBHOCTH
U3Y4EHHsI HEOOXOJMMO MOCTOSIHHO BECTH KOHCHEKT JIEKLIMH, 3HaTh PEKOMEHIYEMYIO IpernojaBaTesieM
JUTEPATypy, MO3BOJISIIOILYIO JOMOJHUTE 3HAHUS U JIy4llle IOATOTOBUTHCSA K CEMUHAPCKUM 3aHSATHUSM.

B coorBercTBUM € yuyeOHBIM IUIAHOM Ha KaXIyl TEMY BBIIECIEHO HEOOXOIMMOE KOJIMYECTBO
4acOB NPAKTUYECKUX 3aHATHH, KOTOPbIE IPOBOJSATCS B COOTBETCTBHH C BOIIPOCAMU, PEKOMEH/10BaHHBIMU
K U3Yy4YEHHUIO TI0 onpezeneHHbIM TeMaM. O0yyJaromuecs J0IKHbI PErysiipHO TOTOBUTHCS K CEMUHAPCKUM
3aHATUSM M y4dacTBOBaTb B OOCYXAEHUM BOIpOCcOB. Ilpm mOAroToBKe K 3aHATUAM CIIEAYeT
PYKOBOJICTBOBAThCSI KOHCIIEKTOM JIEKIMH M PEKOMEHJOBaHHOW JuTeparypoil. TemaTuueckuil miaH
JUCLUIUIMHBL, Y4eOHO-METOJIMYECKUE MaTepUallbl, a TaKKE CIUCOK PEKOMEHJOBAaHHOW JIUTEpaTyphl
IIPUBEEHBI B paboueil mporpamme

Memoouueckue pekomenoayuu npu padome HAO KOHCREKMOM 60 8peMs NPOBEOEHUA JICKUUU

B mporecce NeKIMOHHBIX 3aHATUH 11e1€CO00pPa3HO KOHCIEKTUPOBaTh yuyeOHbIM MaTepuan. [[ns
3TOr0 MCHOJB3YIOTCS OOIIMe U YTBEpAMBIIUECS B NPAKTUKE NMpaBWiIa, U MPUEMbl KOHCIEKTHPOBAHUS
JIEKLNN:

KoHcnekTtupoBaHue neKUUi BENETCA B CHELUAIBHO OTBEACHHOM UL 3TOTO TETPAa, KayKIbli
JIUCT KOTOPOM JOJKEH MMETh TOJIs, HA KOTOPBIX JIETAl0TCs TIOMETKU U3 PEKOMEHIOBAaHHOMN JINTEPATYpHI,
JIOTIOJIHSIIOIIME MaTepuaj MPOCIYIIaHHOM JIEKIIMM, a TakKe MOJYepKHUBAIOIIMEe OCOOYI0 BaXKHOCTh TEX
WM UHBIX TEOPETUYECKHUX MOJIOKEHUH.

[{enecooOpa3Ho 3amuchiBaTh TEMY M IUIaH JIEKIUM, pEKOMEHIYEMYIO JIUTEPATypy K Teme. 3anucu
pa3aesoB JIEKIUH JOJDKHBI HWMETh 3arojIOBKH, IIOJ3arojIOBKH, KpacHble CTPOKHU. [l BbIJIEIEHUS
pa3nenoB, BBIBOJOB, ONPEICICHUH, OCHOBHBIX MJEH MOYHO HCIOJB30BaTh I[BETHBIE KapaHAalld H
¢dnomacrepsl.

Ha3BanHble B JIEKIIMM CCHUIKM Ha TMEPBOMCTOYHHKH HAJ0 IMOMETUTh Ha MOJSAX, YTOOBI NPH
CaMOCTOSITENIbHONW paboTe HAWTH M BINUCATh UX. B KOHCIEKTE JOCIOBHO 3alUCHIBAIOTCS OMpPEACICHUS
MOHSTHM, KaTeropuil 1 3akoHoB. OcTaiabHOE JOKHO OBITh 3alIICAHO CBOMMHU CIIOBAMHU.

KaxxaoMy cTyneHTy HEOOXOAMMO BbIpaOOTaThb M HCIOJB30BaTh JIOMYCTHUMbIE COKpAlleHUS
HauboJee pacIpOCTPaHEHHBIX TEPMUHOB U MOHSATHIA.

Memoouueckue pekomenoayuu no n0020moeKe K NPAKmMUYeCKUM 3aHAMUAM

[IpakTuyeckue (ceMUHApCKUE) 3aHATHUS — COCTaBHAsg 4YacTh Y4eOHOro Ipolecca, IpyIIoBas
dbopma 3aHATHI TpU AaKTHUBHOM YYacCTHM CTYHEHTOB. [IpakTHueckue 3aHATHS CIOCOOCTBYIOT
yriIyOJIeHHOMY U3y4eHHIO Hanbosiee CI0KHBIX MPo0JieM HayKu U CIyKaT OCHOBHOM (hOpMOH MOABEACHUS



UTOrOB CAMOCTOSITENIbHON paboThl oOydaromuxcs. L{enblo npakTH4eckux 3aHATHI sABIsEeTCs yriayOsieHue
U 3aKpeIUICHHE TEOPETUYECKMX 3HAHWW, IOJYyYEHHBIX OOyJyaroUIMMMCS Ha JIEKUHUAX U B Ipolecce
CaMOCTOSITENILHOTO HM3y4YeHHs y4eOHOro wmarepuaia, a, CIeAO0BaTelibHO, (OPMHPOBAHUE Y HHUX
OIIpEICIICHHBIX YMEHUIN U HaBBIKOB.

B Xozme moAroTOBKM K CEMHHApCKOMY 3aHATHIO HEOOXOIMMO IMPOYHMTATh KOHCIEKT JICKLUH,
U3YYUTh OCHOBHYIO JIUTEPATYPy, 03HAKOMUTBCS C JOMOJHUTEIBHOMN JINTEPAaTYPOH, BHIIIOJIHUTD BblJTaHHbIE
IpernojaBaTeseM MpakTudeckue 3ananHus. Ilpu 3TomM yuecTh peKOMEHJIAlMM IMpenojaBareis |
TpeGoBaHus NporpaMMsl. JlopabaTbiBaTh CBOM KOHCHEKT JIEKIUH, JeJIasi B HEM COOTBETCTBYIOLIUE 3alIUCU
U3 JIUTEPATypBHI.

KenarenpHO HpU NOATOTOBKE K IPAKTHUYECKUM 3aHATUSAM [0 JIUCLUUIUIMHE OJHOBPEMEHHO
HCII0JIb30BaTh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIINX 3aJaHHbIE BOIIPOCHI.

Ha npakTuueckux 3aHATHAX OOydaromIMecs y4arcsi TPaMOTHO H3JlaraTh MpoOJieMbl, CBOOOIHO
BBICKa3bIBaTh CBOM MBICIM M CYXJIEHHUS, PACCMATPUBAIOT CHUTYallMH, CIIOCOOCTBYIOIIUE Pa3BUTHIO
npodeccuoHaIbHOM KoMneTeHTHocTH. CrenyeT MMeTh B BHUJY, YTO IMOATOTOBKA K MPAKTHUYECKOMY
3aHATUIO 3aBHCUT OT (DOpMBI, MecTa IPOBEACHUS CEMUHapa, KOHKPETHBIX 33aJaHUi M MOpydeHUuH. ITo
MOJKeT OBITh HallMCaHHE AO0KJala, 3cce, pedepara (¢ HOCIETYIOUUM UX 00CYKICHUEM), KOJJIOKBUYM.

MeToanyecKkue peKOMeH/IaluM 10 MOAT0TOBKE U MPOBeIEHHIO0 J1a00paTOPHBIX 3aHATHIA

J151s1 BBIIOJTHEHUS J1a0OpaTOPHBIX padbOT MO (PU3MUECKON XUMUU CTYAECHTHI JI0JKHBI 00J1a71aTh
OIIpe/IeIEHHBIMHU SKCIIEPUMEHTATLHBIMU HaBBIKAMH-YMETh B3BEUIMBATH HA aHAIUTHYECKUX BECax,
U3MEPSTh 00BEMBI KUAKOCTEH, IPOBOJUTH TUTPOBAaHUE, pabOTaTh C MpUOOpaMHU, UCIIONb3yeMbIe B
(bU3NKO-XMUMHUYECKUX UCCIe10BaHUAX(pedpakTOMETp, KaNIOPUMETP, NOJIAPUTETP, MOTeHnoMeTp,pH-
METp, KpUOCTaT, MOTEHIHOCTAT U T.1.). CTYAE€HTBI JOJKHBI YMETh 0OCUMTHIBATh PE3Y/bTaThl U3MEPEHUI
OIpeIeNIATh OTHOCUTENIbHYIO OLIMOKY 3KCIIEPUMEHTA, CTPOUTh I'paMKH, BHIPAXKAIOIIUE XapaKTep
M3MEHEHHMS OTIpeIesieMbIX TapaMeTpOB.

Kaxplii pe3ynbpTaT u3mepeHust Hen30€KHO COTPSKEH ¢ O0JIbIIeH UM MEHbIIEH
MOTPENTHOCTHI0. YMEHHE MPABIIIBHO OIICHUTH ITOTPEITHOCTh Pe3yabTaTa SBISIETCS HEOOXOTUMBIM
Ka4eCTBOM XOPOIIETO dKCIIepUMEeHTaTOpa. YTOOB! yBETHMUNUTh TOYHOCTh OKOHYATEIEHOTO Pe3yIbTaTa
OOBIYHO MTOBTOPSIOT KAKI0€ H3MEPEHNE HECKOJIBKO pa3, OMpe/IeIeHHBIM 00pa3om oOpabaTriBas
MOJTy4YeHHBIH psin udp. [locmegoBaTensHOCTS MpHeMa JODKHA OBITH CIIEAYIOIICH: TTPEXIE BCETO
HE00XO0/AMMO OLIEHUTh TOUHOCTh U3MEPEHHH C IOMOIIBIO KaXKJ0TO U3 IPUMEPSEMBIX TPUOOPOB; OTCIO/1A
MOJKET OBITh OIpe/iesieHa a0COMIOTHAs TIOTPEIIHOCTh KaXI0r0 U3MEPEHNs; 1ajee ONpeessieTcs
OTHOCHUTEJIbHAS MOTPEIIHOCTh KaXKJ0T0 U3MEPEHUs; HAKOHEIT, aHAJTU3 (POPMYIIbI C TOMOILBIO KOTOPOI
IIPU MOJICTAHOBKH OT/AEIbHBI3X 3HAYCHUN BBIYMCISAETCS OKOHYATEIbHBIN pe3yIbTaT, IPUBOJIUT K OLICHKE
ero TouHocTH. [IpH OIleHKe TOYHOCTH OTCUEeTa Ha MPUOOpax CIeayeT YIeCTh KaKk 0COOCHHOCTH IIKAIIBI
CaMoTO MHCTPYMEHTA, KaK U OCTPOTY ¥ TPEHHPOBaHHOCTh OPTraHOB UyBCTB HaOmoaaress. Bo Bcex
cltydasi, pa3yMeeTcCsl, JOJDKHBI OBITh HCKITFOYCHBI CHCTEMaTHIECKUE OMIMOKH, CBSI3aHHBIE C Te()eKTaMu
camoro npubopa. Jlanee HEOOXOAUMO ONPeAETUTH A0COIIOTHYIO M OTHOCUTEIBHYIO MTOTPEIIHOCTH,
HEMOCPEJCTBEHHOE U3MEPEHUE KaKkoi HUOY b BEIMYMHBI. AOCOIOTHAS MOTPEIIHOCTh Aa ONpeeNnsieTcs
KaK pa3HHIa MEXIy NPUOIMKEHHBIM YHUCIIOM a, IOJTYYEHHBIM U3 OIbITA, U YUCIOM A, TOYHO
M3MEPEHHBIM WX B3ATHIM IO CIIPAaBOYHBIM JIaHHBIM

Aa=a-A.

Korna oTHOCHTEIBHBIE TOTPEITHOCTH U3MEPEHUS OTACTHHBIX BETMYMH OIPEIEIICHBI,
HEOOXOUMO PEIIUTh ¢ KAKOW TOYHOCTH CIEAYET U3MEPATH KaXKI0€ U3 BXOASAIINX B pacUeTHYIO (OpMyITy
3HAa4YeHUH, YTOOBI KOHEYHBIH PE3yIbTAT IO TOYHOCTH OTBEYA TPEOYEMBIM 3HAUCHUSIM.



[Ipu npoBeneHNU U3MEPEHU HE OTPAHUYMBATHCS OJJHUM OIBITOM, a MPOBOJAUTH CEPUH
MOCJIEI0BATEIBHBIX OMPEAENICHUN, BOCIPOU3BOS X 110 BOBMOXHOCTH, B OJHUX U TeX ke ycnoBus. C
YBEIIMYCHUEM YUCIIA OTAEIBHBIX U3MEPEHUH MTOIPEIIHOCTh CPEAHETO 3HAYEHUS TEOPETHUECKU
YMEHBIIAETCS. DKCIEPUMEHTAIBHBIC U MOTYYEHHBIE B HUX PE3Y/IbTaThl BEJIMUMHBI, IPEJICTABICHHBIC B
BHJIe TaOIHII, Tpa)MKOB UM YPaBHEHH OKa3bIBAIOTCS 0OJIee YAOOHBIMU JJIsI aHAIHM3A U BBISIBIICHUS
HEKOTOPBIX 3aKOHOMEpHOCTeH. Kak nmpaBuiio, ONbITHRIE JaHHBIE CBOASAT B TaOJIUILY, 3aTEM U300paKar0T
rpau4ecKy U, HaKOHEIl, MPEICTABIISIOT B BUJE YPABHCHHS.

Memoouueckue pekomenoayuu no OPZAHU3AYUU CAMOCHOAMETbHOU PAdombl

CamoctosTennbHas paboTa OOy4arOIMXCs - CIOCOO0  aKTHBHOTO,  IEJICHAINIPABICHHOTO
NPUOOPETCHUS CTYJACHTOM HOBBIX JIJISl HErO 3HAHWW M yMEHHH 0€3 HEMOCPEJCTBEHHOTO y4acTHs B ATOM
nporecca mnpenoaaBareneid. [loBbllIeHHME pPOJIM  CAMOCTOSTENBHOW PpabOThl  OOYYAIOIUXCSA TMPHU
NPOBEJICHUU PA3JIMYHBIX BUJIOB YUCOHBIX 3aHATHI MPEIOIaraeT:

—  ONTUMH3ALMIO METOJOB OOY4YCHHMs, BHEIPEHHE B YYCOHBIH MPOIECC HOBBIX TEXHOJOTUH
00y4eHUsI, TOBBIINAOIINX T[POU3BOJUTEIBHOCTh TPYJa MPENOJABaTeNsl, AKTUBHOE WCIIOIb30BAHKE
WH()OPMAIMOHHBIX TEXHOJIOTHUH, TTO3BOJIAIONINX O0ydaromeMycs B yI0OHOE JJIsT Hero BpeMs OCBanWBaTh
y4eOHBII MaTepHal;

—  IIMPOKOE BHEAPEHHE KOMIIbIOTEPU3UPOBAHHOIO TECTUPOBAHUS;

—  COBEpUICHCTBOBAHWE METOJMKHU MPOBEJCHUS MPAKTUK M HAYYHO-HCCIEI0BATEIBCKON pabOThI
00yJaromuxcs, IMOCKOJIbKY HWMEHHO OTH BHIBl Y4eOHOH pabOThl B TEPBYIO OdYepenb TOTOBST
00y4aroImuxcst K CaMOCTOATEIbHOMY BBIIIOJHEHHIO TPO(ECCHOHANIBHBIX 33/a4;

—  MOJEPHM3AlMI0 CHUCTEMbl KYpCOBOTO U JHUIUIOMHOIO NPOEKTHPOBAaHUS, KOTOpas JOJDKHA
MOBBILIATH POJIb CTYJEHTA B M0AOOpe MaTepuaia, MOMCKe MyTel penieHus 3a1ay.

CamocrosrenbHas paboTa MPUBOJAUT CTYAEHTA K MOJIYYEHUIO HOBOI'O 3HAHUSA, YHNOPSAAOUYEHUIO U
YIIIyOJICHUIO UMEIOIUXCsl 3HaHUM, (POPMHUPOBAHUIO Y HEro Mpo(eCCHOHAIBHBIX HAaBBIKOB U YMEHHUH.
CamocrosTenbHast padoTa BBITOIHSET Psii QyHKIUI:

—  pPa3BUBAIOIIYIO;

—  uH(}OpMaAIMOHHO-00yYaroIYyIo;

—  OPHEHTHPYIOUIYIO U CTUMYJIHPYIOIIYIO;
- BOCIIMTBIBAIOIITYTO;

—  HCCIE0BaTEIbCKYIO.

B pamMkax Kypca BBIITOJIHSIOTCS CIIEAYIOIINE BUIBI CAMOCTOSATENBHON paboThI:
1. IIpopaborka yueOHOro MaTepuaia (1o KOHCIEeKTaM, y4eOHOW U Hay4YHO! JIUTepaType);

2. DBelnonHeHne pa3sHOYPOBHEBBIX 3a/1a4 U 33JIaHUN;
3. Palota c Tectamu 1 Bompocam Jjisl CAMOIIPOBEPKU;

4. BrlnogHEeHHE UTOTOBOW KOHTPOJIBHOI paboThI.



CryneHTaM pEeKOMEHJyeTcsi C CaMOro Hadajla OCBOEHHUS Kypca paboTaTh € JIUTEpaTypod H
npe/ularaéMbIMU 33JaHUSAMU B (hOpME TOATOTOBKM K OYEPETHOMY ayIUTOPHOMY 3aHATHIO. Ilpu 3TOM
aKTyaJIM3UPYIOTCSl MUMEIOIIMECS 3HAHUA, a TaKkKe co3gaercs 0aza Julsl YCBOEHMsI HOBOTO MaTepuaia,
BO3HUKAIOT BOIIPOCHI, OTBETHI HA KOTOPBIE CTYAEHT I10JIy4aeT B ayAUTOPHH.

Heo0xo11MMo OTMETUTh, UTO HEKOTOPBIE 3aJjaHUs JIsl CAMOCTOSITENIbHOM pabOThI IO KypCy UMEIOT
omnpenesneHHyo crnenuduky. IIpu ocBoeHMM Kypca CTyIEHT MOXET IOJb30BaThcs OMOIMOTEKON By3a,
KOTOpas B IOJHOW Mepe oOecredeHa COOTBETCTBYIOLICH JUTepaTypoil. 3HAYMTEIbHYIO IIOMOLIL B
IOJIFOTOBKE K OYEPEJHOMY 3aHATHIO MOXKET OKa3aThb MMEIOLIUIcA B y4eOHO-METOAMYECKOM KOMILIEKCE
KpaTKAW KOHCIEKT JeKuuid. OH K€ MOXKET MCIOIb30BaThCA W JUId 3aKPEIUICHUS IIOJIyYEHHOTO B
aymutopun Matepuana. CamocTtostenbHas padoTa CTYACHTOB NPEIyCMOTPEHAa YYeOHBIM IIJIAHOM U
BBITOJIHSACTCSL B 00s3aTEIbHOM TOpsAKe. 3aJaHus MPEJIOKEHBI M0 KaKI0W M3y4aeMoil TeMe W MOTYT
TOTOBUTHCS HMHIMBUAYaJbHO MM B Tpynne. [lo HEoOXOIMMOCTH CTyIEHT MOXeT oOpamarbcs 3a
KOHCYJIbTAllUE K IIPENoJaBarelllo. BbIoNHEHWEe 3aJaHui  KOHTPOJIMPYETCS M OLICHUBAETCS
IIpenojaBaTeiieM.

Jig ycremHoro caMoCTOSTENbHOIO W3YYEHHUs MaTepuaa CErofHs HCIONb3YIOTCS pa3IvyYHbIC
cpeactBa o0yueHHsl, cpelld KOTOPhIX 0C000€ MECTO 3aHMMAIOT MH(POPMALMOHHbBIE TEXHOJIOTUU PAa3HOTO
YPOBHS M HAIIPABJICHHOCTH: 3JIEKTPOHHbIC YIEOHUKHU U KypChl JIEKLIMH, 0a3bl TECTOBBIX 3a/aHUH U 3ajay.
DJNEeKTPOHHBIA YU4eOHHK TPEACTABIACT COOOW MPOrpaMMHOE CPEICTBO, MO3BOJISIONIEE MPEICTABUTD IS
M3YyYeHHs] TEOPETUYECKHI MaTepuan, OpPraHH30BaTh anpoOMpPOBAHHE, TPEHAX M CaAMOCTOSATEIBHYIO
TBOpPUECKYI0 pPalbO0Ty, IOMOrampIlee CTyJAeHTaM M [pPEenoJaBaTell0 OLEHUTh YPOBEHb 3HAHUM B
OTIpENICICHHOW TEeMaTHKe, a TaKXkKe CojaepiKalmiee HEOOXOIUMYIO0 CIPaBOYHYI HH(OpMAaIHio.
DONEeKTPOHHBIA y4yeOHUK MOXKET MHTErpHUpoBaTh B ceO€ BO3MOXKHOCTH pa3IMUYHBIX I€JaroruuyecKux
IPOrpaMMHBIX CPEJCTB: OOy4aroIlMX HPOTrpaMM, CIPAaBOUYHUKOB, Y4eOHBIX 0a3 JAaHHBIX, TPEHAKEPOB,
KOHTPOJIMPYIOIIUX IIPOrpamM.

Jis  ycremHoil opraHu3alMd  CaMOCTOSATENBbHOM paboThl BCe aKTHBHEE IMPUMEHSIOTCS
pa3HoOOpa3Hble 00pa30BaTeNIbHBIE pecypchl B ceTu MHTEpHEeT: CUCTeMBbl TECTUPOBAHUS MO Pa3IUYHBIM
o0nacTaM, BUPTYyaJbHbIE JEKIUH, TAOOPATOPHUH, IIPH 3TOM MOJIb30BATENIO JOCTATOUHO UMETh KOMITBIOTEP
U nojxitoueHue Kk HTepHeTy Ais Toro, 4ToObl CBSA3aThCs C MPENoAaBaTeseM, peulaTb BIUUCIUTEIbHbIE
3aJla4yM U MoJIydaTh 3HaHMs. Mcnonap3oBaHue ceTeil yCHIIMBaeT Pojib CaMOCTOATEIbHOM paboThI CTyIEHTa
Y TIO3BOJIIET KapAWHAIbHBIM 00pa30M HU3MEHUTh METOJIUKY MPENOIaBaHUs.

CTyneHT MOXKET IMoJIydaTh BCE 3a/laHus U METOJMYECKUE yKa3aHUS 4epe3 CEpBEp, UTO JAET MY
BO3MOKHOCTh NPHBECTH B COOTBETCTBUE JIMUHBIE BO3MOXXHOCTH C HEOOXOAMMBIMU JIJIsl BBIMOJIHEHUS
pabot Tpyno3arpatamu. CTyIeHT UMEET BO3MOXHOCTb BBINOJHATH PabOTy AOMa MM B ayJIUTOPHH.
Bbosbiioe BocnuTarenbHoe U 00pa3oBaTeIbHOE 3HAUEHHE B CAMOCTOSITEIbHOM y4eOHOM TpyJZe CTy/IEHTa
UMeeT CaMOKOHTPOJIb. CaMOKOHTPOJIb BO30YKJaeT U MOAJEPKUBAET BHUMAHUE M MHTEPEC, MOBBILIACT
aKTUBHOCTb TAaMATH W MBIIUIEHUS, TO3BOJISIET CTYAECHTY CBOEBPEMEHHO OOHAPYKUTh M YCTPAaHUTh
JIOTYIIIEHHbIE OIIMOKU W HEJOCTAaTKU, OObEKTHUBHO ONPEECIUTh YPOBEHb CBOUX 3HAHUM, MPAKTUYECKHUX
ymeHuil. Camoe TOCTYIMHOE M TMPOCTOE CPEACTBO CAMOKOHTPOJISI C MpPUMEHEHHEM HH(POPMAalUOHHO-
KOMMYHHUKAIIHOHHBIX TEXHOJIOTUH - 3TO Psi TECTOB «on-line», KOTOpbIe MO3BOJISIOT B PEXKUME PEATHLHOTO
BPEMEHHU OIpEAEIUTh CBOM YpOBEHb BIIQJICHUS IMPEIMETHBIM MaTe€pHajoM, BBISIBUTH CBOU OIIMOKH U
MIOJIYYNUTh PEKOMEHJAIUH 110 CAMOCOBEPILIEHCTBOBAHMIO.

Memoouueckue pexomenoayuu no padome c 1umepamypoi

Bcro nmutepaTypy MOXKHO pa3iefiuTh Ha YYeOHUKH U ydyeOHBbIE TOCOOUs, OpUTUHAIILHBIE HAYIHBIC
MOHOrpaUuecKue HCTOYHUKH, HaydHble MYyOJIMKalMM B HNepuoAuueckoil medatu. M3 HUX MOXHO
BBICTIUTh JIUTEPATYpy OCHOBHYIO (PEKOMEHIYyeMYI0), JOIMOJHUTEIbHYIO U JHUTEpaTypy Ui
yrayOJI€HHOTO U3YYEeHUS TUCITUIIINHBI.



W3yueHre AUCHUIUIMHBI CEeIyeT HAaYMHATh C Y4YeOHHKA, MOCKOJIBKY Y4€OHHK — 3TO KHHTa, B
KOTOPOH M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUH 110 ONPEeICHHOMY IPEIMETY B COOTBETCTBHH C IETISIMU U
3aJauaMy 00y4eHUs!, yCTaHOBJICHHBIMHU IMPOTPAMMOH.

[Tpu pabote ¢ nuTeparypoil HEOOXOAUMO YYUTHIBATh, YTO UMEIOTCS Pa3IMYHbIC BHJBI YTCHUS, U
KaXX/IbI U3 HUX UCTIOJIBb3YETCS Ha ONPEeNICHHBIX ATarax OCBOSHUS MaTepuaia.

IIpeosapumenvroe YTEHUE HATIPABJICHO HA BBISBJICHUE B TEKCTE HE3HAKOMBIX TEPMHUHOB U IOUCK
WX 3HAYCHHS B CIIPABOYHOM JTUTEpaType. B 4acTHOCTH, IPpHU YTEHUHU YKa3aHHOW JTUTEPATyphl HEOOXOAUMO
MOJIPOOHEHIIINM 00pa30M aHAIM3UPOBATH MOHSTHS.

Cke03H0€e umeHue TIPEATIONIATaeT MPOYTCHUE MaTepraia OT Hadayia 10 KoHia. CKBO3HOE UTCHHE
JUTEPaTyphl U3 MPHBEIECHHOIO CIMCKA JAeT BO3MOXHOCTH CTYAEHTY C(OPMHPOBATH CBOJA OCHOBHBIX
MOHATUH U3 U3ydaeMol 00IacTH U CBOOOTHO BIIAJIETh UMHU.

Buvibopounoe — Ha000pOT, UMEET 1ENIBIO MOUCK M OTOOp MaTepuana. B paMkax JaHHOTO Kypca
BBIOOPOYHOE YTEHHE, KaK CIOCOO0 OCBOGHHS COJCpXKaHUA Kypca, JOJDKHO HCIOIB30BaThCA TPHU
MOJITOTOBKE K MPAKTUYCCKUM 3aHSATHUSIM 10 COOTBETCTBYIOIIUM pa3/ieiaM.

Ananumuueckoe umenue — OTO KPUTUYECKUHA pa3doOp TeKcTa C TOCICAYIOUIMM  €ro
KoHCriekTupoBanueM. OCBOCHUE yKa3aHHBIX MOHATHH Oyner Hambosee 3(h(EeKTHBHBIM B TOM Ciydae,
€CITU TPH YTCHUHU TEKCTOB CTYICHT OyIET 3a/laBaTh K OTHM TEKCTaM BOMPOCHL. YacTh M3 3TUX BOIPOCOB
chopmynmupoBana B POC B mepedHe BONPOCOB Ui coOecemoBaHus. llepedeHb 3THUX BOIIPOCOB
OTpaHUYEH, TO3TOMY BaKHO HE TOJIBKO COJIEpKaHKE BOIIPOCOB, HO CaM MPHHIIUI OCBOCHUS JIUTEPATYPHI C
MTOMOIIIBIO BOTIPOCOB K TEKCTaM.

Llenbto usyuaroueco 4YTEHUs SABISETCA TIIYOOKOE M BCECTOPOHHEE TIOHUMAaHUE Y4eOHOM
uHpopmanmu. EcTh HECKOJIBKO PUEMOB U3y4arOIEro YTCHHS:

1. UreHne 1o anroputMmy mpeirosiaraet pasOueHre MHPOpPMALUU HA OJIOKHM: Ha3BaHUE; aBTOP;
UCTOYHHK, OCHOBHAs WJes TEKCTa; (aKTUUCCKUN MaTepuall; aHajJh3 TEKCTa IyTeM COIOCTAaBJICHUS
UMEIOIINXCS TOYEK 3PEHUS TI0 paCCMAaTPUBAEMbIM BOIIPOCaM; HOBH3HA.

2. Tlpuem mMocTaHOBKH BOTPOCOB K TEKCTY UMEET CIECAYIOIMIUMA alTOPUTM:

— MCIJICHHO MMPOYUTATh TCKCT, CTapasaCh NOHATH CMBICII U3JIOKCHHOT O,

BBIJACIINTD KIIFOUYCBBIC CJIOBA B TCKCTC,
- mocTapaTbCsd NOHATH OCHOBHBIC UJICH, IOATCKCT U 06IIII/II\/'I 3aMBICCII aBTOpA.

3. Ilpuem Te3upoBaHMs 3aKitoyaeTcss B (OPMYJIMPOBAHUU TE3MCOB B BHJE IOJIOKEHU,
YTBEPKICHUH, BBIBOJIOB.

K sTomMy MOXHO 100aBUTh U UHBIE IPUEMBI: IPUEM pedeprpOBaHUs, IPUEM KOMMEHTHPOBAHHUS.

BaxHoii cocraBisomeii 1100010 COMUAHOTO HAYYHOTO U3JaHMS SIBJISETCS CIHCOK JIUTepaTyphl,
Ha KOTOpYIO cchbliaercss aBTop. IIpu BO3HMKHOBEHMH MHTEpeca K Kakoi-TO 00CyKIaeMoil B TeKcTe
npobiemMe BCeraa ecTh BO3MOXKHOCTb OOpaTHTHCSA K CHHCKY OTHOCSIIEHCS K Hel surteparypsl. B aTom
ciiyyae Bcs mpoOiieMa Kak Obl pa3OMBaeTcs Ha COCTABIISIOLIME YacTH, KaXJIas M3 KOTOPBIX MOXET
M3y4aTbCs OTAEIbHO OT Npyrux. [Ipu 3ToM BayKHO HE TEPSTH U3 BUAA OOLINII KOHTEKCT U HE MOrpyKaTbCs
Ype3MEepHO B JIeTalll, IOTOMY 4YTO TaKUM 00pa30oM MOKHO HE YBUAETH IIaBHOTO.

IToaroToBka K 3K3aMEHY JOJIKHA MPOBOAMTHCS HA OCHOBE JIEKIIMOHHOI'O MaTepHalia, Marepuana
MPAKTUYECKUX 3aHITUN C 00s13aTEIbHBIM 00pallleHueM K OCHOBHBIM yUeOHHKaM IO Kypcy. DTO MO3BOIUT
UCKJIIOUUTH OUIMOKM B MOHUMAHUM MaTepuaa, o0JIerYuT ero OCMBICIIEHUE, TIPOKOMMEHTHPYET MaTepHall
MHOT'OYHUCJIEHHBIMU IIPUMEPaMU.



Memoouueckue pekomenoayuu 011 NOO20MOEKU K IK3AMEHY:

Ok3aMeH B V-M ceMmecTpe sBiseTcss (OpPMOH HMTOTOBOTO KOHTPOJS 3HAHMA W yMEHHH
00yJaromuxcs Mo JaHHOH TUCIUIUIMHE, MTOJYYEeHHBIX Ha JIEKIUAX, TPAKTUUYECKUX 3aHATUSIX U B IPOIIEcce
caMoCTOSITeNIbHOM  paboThl. OCHOBOM 1JIs1  ONpeAeNeHUs OLIGHKH CIYKUT YpPOBEHb YCBOGHUS
oOyyaroluMucsl Marepuaia, MpelyCMOTPEHHOro JaHHOM paboueit mnporpammoit K  sk3ameny
JIOMYCKAIOTCS CTYACHTHI, HaOpaBmue 36 u Oojee OaJIOB MO UTOraM TEKYLIEro M MPOMEXKYTOYHOIO
koHTpoJisa. Ha sk3amene ctyneHT MoxeT Habpath oT 15 g0 30 Gamios.

B nepunoa noaroToBku K 5K3aMeHy 00ydaroniecss BHOBb 00paIIaloTcs K y4e0HO-METOJMUECKOMY
MaTepUaly U 3aKpeIUIsIIOT IPOMEKYTOUHbIEC 3HAHUS.

[ToaroroBka o0yyaromerocst K 5k3aMeHy BKJIIOUACT TPH dTara:

—  caMocTosATeNbHas padoTa B TEYEHUE CEMECTPa;

- HEMMOCPCACTBCHHAA MTOATOTOBKA B THU, IPCAIICCTBYIOINE 3K3aAMCHY 110 TEMAM KYpCa,
- IMOATOTOBKA K OTBETY HAa 3K3aMCHALIMOHHBIC BOITPOCHI.

[Tpu mOATrOTOBKE K 3K3aMEHY O0y4aromIumMcsl 1e1eco00pa3Ho UCIOIb30BaTh MaTepuabl JIEKIHi,
y4e0HO-METOUYECKIE KOMIUJIEKChl, HOPMATUBHBIC JIOKYMEHTHI, OCHOBHYIO U JOMOJHUTEIbHYIO
JTUTEPATypYy.

Ha sx3aMeH BBIHOCUTCSI MaTepHuall B 00beMe, MPeTyCMOTPEHHOM paboueil mporpammoin yueOHon
JMCLIUIUIAHBI 32 CeMECTp. DK3aMeH MPOBOJUTCS B MUCbMEHHOH / yCTHOM (hopme.

[Ipu npoBeneHUM »HK3aME€Ha B MHUCbMEHHOH (ycTHOM) ¢opme, BeaylUd IpenojaBaTellb
COCTABIISIET SK3aMEHAI[MOHHBIE OMJIETHI, KOTOPHIE BKIIOYAIOT B CEOsI: TECTOBBIC 33/IaHUS; TEOPETHUECKUE
3aJJaHus; 3a7aud Wik cutyanud. QopMyIHpoBKa TEOPETHUYESCKHUX 3a/IaHUSI COBMAMAET ¢ (HOPMYITUPOBKOI
NepeyHs HK3aMEHAIlMOHHBIX BONPOCOB, JIOBEJCHHBIX JIO CBEJCHMA OOy4arolluXcs HaKaHyHe
9K3aMeHallMOHHOH ceccuu. CopepikaHue BOIPOCOB OJHOIO OMiIeTa OTHOCHUTCS K Pa3IMUHBIM paszenam
IIPOrpaMMBbl ¢ TeM, YTOObI O0Jiee MOTHO OXBATUTh MaTepuai y4eOHON TUCIUITUHBI.

B aynutopuu, rie npoBOAMTCS YCTHBINA 3K3aMeH, JIOJKHO OJJHOBPEMEHHO HaXOAMThCs He Ooiee
IIECTH CTYJIEHTOB Ha OJHOTO MpenojaBares, IpUHUMAOIero 3k3ameH. Ha moaroroBky orsera Ha OuiieT
Ha 3K3aMeHe oTBoAUTCS 40 MUHYT.

[pu npoBenieHry MMCBEMEHHOTO SK3aMeHa Ha paboTy OTBOUTHCS 60 MUHYT.

Pesynerar yctHOrO (TMIMCHMEHHOI0) SK3aMEHA BBIPAKAETCSI OLIEHKAMU:

Ouenka «omauunon— om 91 0o 100 6an106 — TeOpETIUECKOE CONIEPIKAHNE KYpca OCBOESHO TOJTHOCTBIO, 06€3
po0OesIoB, HEOOXOIMMBIE MPAKTUYECKHE HABBIKK PAOOTBI C OCBOEHHBIM MaTepuaioM chopmMupoBaHbl. Bee
TPETyCMOTPEHHBIE IPOrpamMMoit 00ydeHust yueOHbIE 3a/1aHs BBITIOIHEHbI, KAYeCTBO MX BBITOIHEHHS OLIEHEHO
YUCIIOM OAJIIOB, OJIM3KMM K MAaKCUMaTbHOMY. Ha sk3aMeHe CTy/ieHT IeMOHCTpUpYeT TITyOOKHe 3HaHHS
TPETyCMOTPEHHOT'0 POrpaMMOi MaTepraa, yMeeT YeTKO, JJAKOHMYHO 1 JIOTHYECKH TTOCIeIOBaTeNIbHO OTBEYATh HA
TIOCTaBIICHHBIC BOTIPOCHI.

Ouenka «opouwion —om 81 00 90 6a1106 — TEOPETIUECKOE CONIEPIKAHKE Kypca OCBOEHO, HEOOXOTMMBIE
TMPaKTHYECKHE HABBIKK Pa0OThI ChOPMUPOBAHBI, BBITOTHEHHBIE YUEOHBIE 3a/IaHUSI COZICpKaT HE3HAYMTEITHHBIC
omoOku. Ha sK3ameHe CTyieHT IEMOHCTPUPYET TBEPAOE 3HAHKUSI OCHOBHOTO (TIPOrpaMMHOI0) MaTeprana, yMeeT
YETKO, TPAMOTHO, O€3 CYIIECTBEHHBIX HETOYHOCTEH OTBEYATh Ha ITOCTABJICHHBIE BOIIPOCH.

Ouyenka «yooenemeopumenvno» — om 61 0o 80 6annoé — TEOpeTUUECKOE COAEpKAHUE Kypca
OCBOCHO HE MOJHOCTHbIO, HEOOXOAWMBbIE NPAKTUYECKHE HABBIKM pPabOThl C(HOPMHUPOBAHBI YACTUYHO,



BBITIOJIHEHHBIE YUeOHbIC 3aJaHus cojaepkaT rpyOsie ommOku. Ha sk3aMeHe CTYINeHT JEeMOHCTpUPYET
3HaHHE TOJBKO OCHOBHOTO MaTepHayia, OTBETHI COJEPKAT HETOYHOCTH, clIabo apryMEeHTHPOBAHBI,
HapyIIeHa MOCIeI0BaTeIbHOCTh U3JI0KEHHS MaTepualia

Ouenka «neyooenemeopumenvuo» — om 36 0o 60 6annoe — TeOPETUUECKOE COACPKAHUE Kypca
HE OCBOEHO, HEOOXOIMMBbIE MPAKTHYECKUE HABBIKU pabOTHl HE COPMHUPOBAHBI, BHIIOJIHEHHBIE YIeOHBIE
3aJJaHus COZEPIKAT rpyOble OMKMOKH, TOTIOJIHUTEIbHAsI CAaMOCTOsITeNIbHAs padoTa Hajl MaTepralioM Kypca
HE MPHUBEIET K CYIIECTBEHHOMY TOBBIIICHUIO KAaueCTBa BBINMOJIHEHHs y4eOHBIX 3amaHuii. Ha sk3amene
CTY/ICHT JIEMOHCTPHPYET HE3HAHHE 3HAYMTEIBHON YacTH IMPOrPaMMHOI0 MaTepHalia, CYIIEeCTBCHHBIC
omurOKH B OTBETaX Ha BOMPOCHl, HEYMEHHWE OPHEHTHUPOBATHCS B MarepHale, He3HAHHE OCHOBHBIX
HOHATHUHU JAUCHUITIINHBI

8. MaTepuajbHO-TeXHUYECKOE o0ecnevyeHne U CIUTIIUHBI

8.1 TpebGoBanusi K MATEPHAIBLHO-TEXHUYECKOMY 00ecriedeH U0

Jns  peanuzanuu  paboded MporpamMmbl JTUCHMIIMHBI HMEIOTCS CIIELUAIbHBIE ITOMELIEHHUs s
IIPOBEJEHUS 3aHATUN JIEKIMOHHOTO W CEMHHAPCKOrO TUIA, TPYNIOBBIX M HHIUBUAYAJIbHbBIX
KOHCYJIbTAallMi, TEKYIIEro KOHTPOJI M IPOMEXYTOYHOM aTTeCTallMM, a TakKe IIOMEIIeHHsd s
CaMOCTOSITENIbHOW paboThl M IOMELICHUs s XpaHeHHs U MNpO(UIAKTUYECKOIO OOCITyKUBAHUS
obopynoBanusi. CrienuaibHbIe TIOMEIICHUS YKOMIUICKTOBAHBI CHEIHAIM3UPOBAHHON MeEOeNnblo |
TEXHUYECKHMMHU CpEICTBA OOYy4YeHHs, CHYXKAIUMH IS T[peAacTaBileHus wuH(opManuu OobIIoi
ayJIUTOPHH.

JUia mpoBeeHUs 3aHSATUN JIEKIMOHHOTO TUIA MMEIOTCS JEMOHCTPAaLMOHHOE O0OpYyIOBaHHE U
yueOHo-HarmsaHble nocobus. Ilo mucummianbHe «®usnyeckas XUMHS» HMEIOTCS IPE3CHTALUM 110
OTAENbHBIM TEMaM Kypca, MOo3Bositomue Hanbosaee 3((EeKTUBHO OCBOUTH MPEACTABICHHBIM yueOHBIH
Marepuail.

[Tpu npoBeneHny 3aHATUH JIEKIIMOHHOTO/ CEMUHAPCKOTO TUIIA 3aHATUHN HCTIONb3YIOTCS:
JAUUEH3UOHHOE NPOZPAMMHOe oDecneueHue:

IlepedyeHb TMLIEH3HOHHOTO NPOrpaMmMHoOro odecneuenuss KbI'y 2022

Cpox
HanMeHnoBaHMe IpOrpaMmabl, IpaBo Crpana AerCcTBUSA
Ne HCMOJIL30BAHUS KOTOPOI MPOUCXO0K- nporpam- Koa-Bo
NnpeaocTaBjasieTcst AeHust MHOT'0
obecrieyeHust
JluneH3us Ha MPOrpaMMHOE 00eCTICUeHHE
CPEJICTB aHTUBHPYCHOM 3aIUTHI
1 Kaspersky Endpoint Security nms 6uzneca Poccuiickas 12 Mecsen 1300
) - Crannaptabiit Russian Edition. 1000- denepanust
1500 Node 1 year Educational Renewal
License (KL4863RAVFQ)
Jlutiensus Ha o(priCHOE MPOTPaMMHOE Pocemiickas
2. obecrieyeHne Deepats 6eccpodHo 1300
MoitOduc CtannapTHbIil
JIuneHs3ust Ha MPOTrpaMMHOE O0ecTieueHue
3 JUIS1 TIOMCKA 3aMMCTBOBAHUN B TEKCTOBBIX Poccuiickas 12 Mecsiten 1
' JOKYMEHTaX pacipOCTpaHEHHBIX deneparnmst
¢dbopmartoB




Antumiaruat BY3 (2000 mpoBepok)
JIunen3us Ha yu4eOHYIO CHCTEMY
4 ABTOMAaTU3HPOBAHHOIO TPOEKTUPOBAHUS Poccuiickas 12 mecsiten ]
' (CAIIP) Denepanus
«"panusi»
CRM-cucrema Poccuiickas
5. [Iporpamma gt 9BM "1C-burpuxc: 12 mecsiueB 19
N " denepanus
Yupasnenue caiitom". JIunensus Crapt
[IpaBa Ha mporpaMMHOe oOecrieueHne
YHHUBEpCalbHasi cucTeMa JJis
BCECTOPOHHETO CTATUCTUYECKOT0 aHAIN3a
U BU3yaJln3aluu JaHHbIX Ha 500
6. 0JIb30BaTENEH. CIIA 12 mecsaueB 1
Statistica Ultimate Academic for Windows
10 Russian/13 English na 500
nosib3oBareneil JlokanbHas Bepcust (Named
User) ['ogoBast auneH3us
[IpaBa Ha mporpaMMHoOe oOecrieueHue
CpeacTBO pa3paboTKu
7 EI;nbarcadIe)ropRAD Studio Concurent Aca- CHIA 12 mecsues 34
demic Edition 1Year Term License
[IpaBa Ha mporpaMMHOE oOecrieueHue s .
Pocculickas
8. pabotsl ¢ PDF-nokymenTamu. Deepatuis 12 Mecs1eB 15
ABBYY FineReader 15 Business
[IpaBa Ha mporpaMMHOE OOecrieueHue s
BeJICHUS OyXTaJITepCKOr0 U HaJOrOBOTO
9. ydera Poccuiickas 12 Mecsiten 16
1C:byxranrepust rocyapCTBEHHOTO denepauys
yupexzaeHus 8 [IPO®. DnexkrpoHHas
IIOCTaBKa
JInueH3us Ha MPOrpaMMHOE CPEICTBO-
BHJICOPEIAKTO Poccuiickasa
10. Movaxlfji BnneogenaKTop 15 SE Academic denepanust Oeccpomno 70
Edition
JIuneHsus Ha MPOrpaMMHOE CPEACTBO JIs
1. 3aMuCH (3axBarta) BUJEO C IKpaHa ‘ Poccuiickas GeccpoHO 70
Movavi Screen Capture Pro (Movavi denepanust
Screen Recorder)
12. HnaT('bopMa JUIsl IPOBE/IeHUs] BeOMHApOB Pocculickas 12 Mecsen 1
Vuebinar Denepanust
HToro o0mmii pa3mep JUMLEH3MOHHOT0 BO3HATPAXKICHHUA:
Cpox
HaunmeHoBaHMe nporpaMmel, NpaBo Crpana AeHCTBUSA
Ne HCIO0/1b30BAHUA KOTOPOii NPOHUCXOK- nporpam- Kox-Bo
npegocTaBsiercs AeHust MHOT0
obecneyeHust
JIuuien3ust Ha TporpaMMHOE
7 o0ecrieyeHne CpeicTB aHTUBUPYCHON Poccuiickas 12 Mecstes 1300
3aIIUThI ®denepanus
Kaspersky Endpoint Security amns




6usneca - Cranmaptabiii Russian Edi-
tion. 1000-1500 Node 1 year
Educational Renewal License
(KL4863RAVFQ)

Jlunensus Ha o(hUCHOE MPOTPAMMHOE
obecrnieueHue
MoiiO¢uc CtangapTHbIi

Poccuiickas
®Denepauus

0eccpovHO

1300

JluieH3us Ha MPOrpaMMHOE
obecrieueHue Jjsi TOUCKa
3aUMCTBOBaHHI B TEKCTOBBIX
JOKYMEHTaX pacipOCTpaHEHHBIX
dbopmartoB

Antumiaruat BY3 (2000 mpoBepok)

Poccuiickas
®Denepauus

12 mecsmes

Jlnnensus Ha y4eOHYIO CUCTEMY
ABTOMATHU3HPOBAHHOTO
npoektupoBanus (CAIIP)
«'paums»

Poccuiickas
®enepanys

12 mecsmes

CRM-cucrema

[Tporpamma anss 9BM "1C-butpukc:
Vnpasnenue caittom". Jlunensus
Crapt

Poccuiickas
®enepanus

12 mecsmes

19

[IpaBa Ha mporpaMMHOE 0OecIeueHUEe
YHHBEpCaIbHAsI CHCTEMA JIJIS
BCECTOPOHHETO CTATUCTHYECKOTO
aHaJIM3a W BU3yaJIM3alliy JTaHHBIX Ha
500 nonp30BaTeNe.

Statistica Ultimate Academic for Win-
dows 10 Russian/13 English na 500
nosib3oBaresnei JIokaibHas Bepcus
(Named User) ["'onoBas nuieHsus

CIIOA

12 Mecs1eB

[TpaBa Ha IporpaMMHOE OOecTIeueHHE
CPENCTBO pa3paboTKu

Embarcadero RAD Studio Concurent
Academic Edition 1Year Term License

CIIA

12 Mecs1eB

34

[TpaBa Ha mporpaMMHOe oOecrieueHue
i pabotel ¢ PDF-nokymenTamu.
ABBYY FineReader 15 Business

Poccuiickas
Denepauus

12 Mecs1eB

15

[TpaBa Ha mporpaMMHOE oOecreueHue
JUIs BeIGHUs1 OyXTrajaTepcKoro u
HAJIOrOBOI'0 y4erTa

1C:byxranrepus rocygapcTBEHHOTO
yupexaenus 8 [IPO®. DnexrponHas
1IOCTaBKa

Poccuiickas
Denepauus

12 Mecs1eB

16

10.

JInneH3us Ha MpOrpaMMHOE CPEACTBO-
BUJICOPEIAKTOP

Movavi Buneopenaktop 15 SE
Academic Edition

Poccuiickas
®denepanus

0eccpovHO

70

1.

JInneH3us Ha MPOrpaMMHOE CPEICTBO
JUTSE 3amKcH (3aXBaTa) BUJIEO C DKpaHa
Movavi Screen Capture Pro (Movavi
Screen Recorder)

Poccuiickas
denepanus

0eccpovHO

70




IInardopma m1a npoBeneHUs o

(bopma 2 posell Poccuiickas

12. BEOMHAPOB Perepariis 12 MmecsuieB 1
Vuebinar Acpatl

HTroro Oﬁllll/lﬁ pasMep JIMIMEH3UOHHOT'0 BOSHArpasKACHUs

8.2 OcobenHocTH peaju3anMy AUCHHUILVIMHBI JJIS WHBAJIWAOB M JIMI C OrPAHMYEHHBIMHU
BO3MO’KHOCTSIMH 310POBbSI

J1g cTyIeHTOB ¢ OrpaHMYEHHBIMHM BO3MOXHOCTSIMH 3[0POBbSI CO3/IaHbl CIIELUAJIbHBIC YCIOBHS
U1 TOJydyeHus: oOpa3oBaHMA. B 1ensX AOCTYMHOCTM IOJYy4YeHHs BBICHIEr0 OOpa30BaHUS 10
00pa3oBaTeNbHBIM NPOrpaMMaM MHBAJIUAAMU U JIMLAMHU C OTPAHUYEHHBIMH BO3MOKHOCTSIMHU 3]I0POBbSI
YHHUBEPCUTETOM 00ECIIeUNBAETCS:

1. AnprepHaTuBHAas Bepcus opuiimanbHOro caiita B cetn «MHTepHET» 11 C1a00BHISAIINX;

2. JIJis MHBAJIUJIOB C HAPYIICHUSMU 3peHHUS (CI1a00BUISIINE, CIICIIBIC)

- TPUCYTCTBHE AaCCHUCTEHTA, OKAa3bIBAIOUIETO OO0yYaromeMycs HEOOXOJUMYI0 IOMOIIb,
DyOIMpOBaHKE BCIYX CIIPABOYHON MH(POPMALIUU O PAaCTIUCAHUH YYCOHBIX 3aHATHI; HAIMYHUE CPEICTB IS
YCUJIEHUSI OCTATOYHOI'O 3pEHMsI, OpailieBCKOM KOMIIBIOTEPHON TEXHUKH, BUJCOYBEIUYUTENIEH, TPOTPaAMM
HEBU3YaJIbHOI'O JJOCTYyNa K MH(OpMAIMH, IPOrPpaMM-CUHTE3aTOPOB PEUH U IPYTHX TEXHUUECKUX CPENICTB
npueMa-nepesadn yueOHol nHpOpMaLUU B TOCTYNHBIX (OopMax Ajsl CTyJCHTOB C HAPYIICHUSMH 3PEHUS;

- 3a/1aHus JJIs BBIIIOJHEHMS HAa DK3aMEHE 3aUUTBIBAIOTCSI ACCUCTEHTOM;

- IUCbMEHHBIE 3aJJaHUs BBIIIOJIHAIOTCS Ha Oymare, HaAUKTOBBIBAIOTCS ACCUCTEHTY 00y4YarOLIUMCS;

3. i WHBaNMIOB U JIMIL C OrPAHUYEHHBIMM BO3MOXKHOCTSIMH  3/10pPOBbsI IO  CIIYXY
(cmabocipIiammue, rryxue):

- Ha 3auyeTe/’K3aMEHE IPUCYTCTBYET AaCCHUCTEHT, OKAa3bIBAIOIIMNA CTYJEHTY HE00XOAUMYIO
TEXHUYECKYIO MIOMOILb C YYETOM MHJIMBUIYaJIbHBIX 0COOEHHOCTEN (OH IOMOTAEeT 3aHATh pabouee MecTo,
NepeBUraThCsl, IPOUNUTATh U O)HOPMUTH 3aJlaHKE, B TOM YHUCIIE 3alHChIBast 10/ JUKTOBKY);

- 3a4eT/3K3aMeH MPOBOJUTCS B MMCbMEHHOHN (opMme;

4. JIns MHBaIMIOB U JMII C OTPAaHUYEHHBIMU BO3MOKHOCTSIMHM 3J0POBbS, UMEIOIIMX HAPYIICHUS
OINOPHO-JIBUTATENIBHOIO ammapara, CO3/laHbl MaTepHabHO-TEXHUYECKHE YCIOBUS oOOecleYrBaroIue
BO3MOXXHOCTh O€CIPENSATCTBEHHOIO JOCTYyNa 00yYaromuxcsi B yueOHbIe TTOMEUICHHs, 00bEKTY MUTaHMUS,
TyaJIeTHblE U JIpyrHe MOMEIICHHUs] YHUBEPCHUTETa, a TakXke NpeObIBaHMsS B yKa3aHHBIX MOMELIEHUSX
(Hanmu4Me paclIMpeHHbIX JBEPHBIX POEMOB, IOPYUYHEH U IPYTUX IPUCIIOCOOJICHU).

- IUCbMEHHBIE 3aJJaHUs BBIOJHAIOTCS HAa KOMIIBIOTEPE CO CHEIHATM3UPOBAHHBIM MPOTPaMMHBIM
o0ecreyeHneM WU HaJUKTOBBIBAIOTCS ACCUCTEHTY;

- 110 XKEJIAaHHIO CTYJEHTa YK3aMeH ITPOBOJIUTCS B YCTHOM hopme.

OOyuaronyecss U3 4YMciaa JUI C OTPAHUYCHHBIMH BO3MOXHOCTSIMHM 3/I0pOBBSI  00€CIIEUEHBI
AJIEKTPOHHBIMU 00pa30BaTeNbHBIMU pecypcaMu B (OpMax, aJalTHUPOBAHHBIX K OrPAaHMYCHHUSM HX
3J10pOBBS.






Hpunoxenne 1
JIMCT UBMEHEHHWH (JIONTOJTHEHUI)

B pabo4yIo mporpaMmy 1o AUCHUTIINHE «DU3ndecKass XUMHUSDH 110 HAIPABICHUIO
noarotoBku 04.03.01 — Xwumus; Ilpoduns Heopranwdeckas XuMHS W XUMHUS KOOPJIWHAIIMOHHBIX
coenuHeHmnil; Guznueckas xumus Ha 2022/2023 y4eOHBIH 1o

I
Neni/mt JuiemeHT (myHkT) PIT/] EPETICHT, BHOCHMBIX Mpumeuanue

U3MeHeHUil (10NO0JHeH )

OO6cyx/1eHa 1 peKOMEHI0BaHa Ha 3ace/laHnu KadeIpbl HeOpraHnueckoi 1 pu3niyeckoi XuMHUU

pOoTOKOJ Ne oT 2022r.

3aBenyroumii kadeapoit /Kymxos X.b./




Ipunoxenne 2

Pacnpeue.ﬂe}me 0ajL10B TEKYLIEro u pyﬁemnoro KOHTPOJIHA

Cymma o6annos

Non/n Buo xonmponsa Oowan
1-2 mouka 2-a mouka | 3-a mouka
cymma
1. Ilocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 0o 46.
2. Texyuwuii KoHmponw: 0o 30 6annoe 00 10 6. 00 10 6. 00 10 o.
Buvinonnenue om000l26.| om0oo46.| omOoo46.| om0odo 4
1abopamopHulx pabom 0.
Omeembi Ha| om 000126 | om0o0o46 | om0 oo 46 om 0 0o
APAKMUYECKUX 3AHAMUIX 46
Buinonnenue
3. CamocmosimenbHvix
3a0aHuti om () 0066. | om 00026. | om000o26 | om0(oo?2
o
4. Pybesxcnvlit Konmposo 0o 30 6annoe 00 10 6. 00 10 6. 00 10 6.
5. TECTUPOBAHUE ot 0- 10 96 ot 0- 10 30. ot 0- 1o | ot 0- 1o
. 36. 36.
KOJIJIOKBUYM or010216.| or0mn076.|0or0n076.| or0m07
0.
Hmozo cymma mexyuiezo
u pyoexcrnozo konmponaa | 0o 706annoe 00 230. 00 230 00 240
6. OlleHKA
«Y/10BJIETBOPHUTEJIbHO) He MeHee 36 | He MeHee 12 HE MEHEE | He MEHee
0. 0. 126 126
7. OLICHKA «XOPOILI0» menee 70 O.
(51-696.) | wmenee 23 6 | menee 23 6 | meHee 246
8. OLICHKA «OTJIMYHO»
He menee 70 | He meHee 23 HE MEHee | He MeHee
0. 0. 230 246




LlIkana oyenuganus nAAHUPYEMBIX PE3YIbMAMOE 00yUeHUA

Texyuuii 1 pyoexkHbIN KOHTPOJIb

IIpunoxenne 3

CemecTp IIxana oneHnBaAHUSA
0-35 6amoB 36-50 6an10B 51-60 6an10B 61-70 6ann10B
Bropoii Yactuunoe mnocenieHue ayauTopHbix | [lomHoe wnu wactuunoe mnocemienue | [lomHoe W yactuuHoe | [lonnoe MOCEIICHHE
3aHATHUIL. HeynosnerBoputenpHOE | ayIUTOPHBIX — 3aHATHM.  YacTUyHOE | MOCenieHUe ayIUTOPHBIX | ayTUTOPHBIX 3aHATHUH.
BBIIIOJIHEHHWE JIOMAIHETO 3aJaHus. | BBIIOJHEHUE  JOMAIIHEro  3aJaHus. | 3aHSITHI. [Tonnoe BBIIIOJIHCHHE
IInoxas mnoaroroBka K OauibHO- | YacTuuHOe BbInOnHeHUe 3anaHuil s | [lomHoe BBITIOJIHEHUE | TOMAIITHET O 3aJlaHUs.
PEHTHUHTOBBIM MEPOIPHUATHUSAM. | CAMOCTOSATEILHON Pa0OThl, TECTOBBIX | IOMAIITHETO 3aIaHusl. Brinonnenne 3aJlaHuil
CryaeHt HE JIOIIyCKaeTCst K | 3aJaHuil, OTBETHl HAa KOJUIOKBUYME Ha | Brimonmnenwe — 3agaHuil IS | JUid CaMOCTOSITEJILHOI
MIPOMEKYTOUHOM aTTecTaluu OIICHKY «YJOBJICTBOPUTEIHHOY. CaMOCTOSTEIILHOM paboThI, | paboTHI, TECTOBBIX
TECTOBBIX 3aJaHMi, OTBETHI Ha | 3aJaHUMH, OTBETHI Ha
KOJUJIOKBUYME Ha OLICHKY | KOJUIOKBUYME Ha OILICHKY
«XOpOUIO». COTJIUYHO.
IIpome:kyTOUHAs aTTeCTALMS
Cemectp [IIkana orieHUBaHUS
HeynosnerBopurenbHO Y 10BIIETBOPUTEIIHHO Xopomio OTnuaHO
(36-60 6amnoB) (61-80 6amoB) (81-90 6amoB) (91-100 6ammoB)
Bropoit Crynent umeet 36-60 O6awoB no | Crynenr umeer 36-50 OamnoB mno | Ctynent umeer 51-60 ©Oamnos | Ctynent umeer 61-70 6amnoB mo

HUTOTaM TEKYIIEro U PyOeKHOTO
KOHTPOJIS, HA 3K3aMEHE He Jal
MOJHOTO OTBETa HH HAa OJUH
BOIIPOC.

Crynent nmeet 36-45 6amioB 1o
HUTOTaM TEKYIIEro W PyOeIKHOTro
KOHTPOJIS, Ha OJK3aMeHe Jal
MOJHBIA OTBET TOJBKO Ha OaUH
BOIIPOC

UTOraM TEKYIIEro M PYyOEXKHOro | M0  WTOraM  TEKYyIIEro M | UTOraM TEKYIIero u pyOeKHOro

KOHTPOJISI, Ha DK3aMCHC a1 TTOJTHBIN pyGexcHoro KOHTPOJIA, Ha | KOHTPOJIA, Ha OK3aMCHEC
OTBCT Ha OAWH BOIIPOC U YACTUYHO | DK3aMCHC JaJl MOJIHBINA OTBET HA | MOJIHBIA OTBET Ha 00a BOIIpOCa.

OTBETHJI Ha BTOPOA. OIMH BONPOC M  YaCTHYHO
Crynent umeer 46-60 6amioB 1O | OTBETHI HAa BTOPOM.

uToraMm Tekymero u pyoOexHoro | CtyaeHT umeer 61 — 65 Oamos
KOHTpOJIA, Ha SK3aMEHE Jall MOJIHBIA | M0  WTOraM  TEKyWIero H
OTBET Ha OJIMH BOIPOC WJIM YaCTHYHO | pyOEKHOTO  KOHTpOJS,  Ha
OTBETHJI Ha 00a Bompoca. 9K3aMEHEe JaJl TOJIHBIM OTBET Ha
CTyZeHT UMEET M0 UTOraM TEKYIIEro | OIMH  BONPOC M YacTHYHO




u pyOexHoro KoHTposnsi 61-70
0aJyIOB Ha HK3aMEHE HE Jajl OJHOTO
OTBETa HU Ha OJWH BOIIPOC.

oTBeTHa Ha BTOpoil. CTyneHT
nmeer 66-70 6anoB Mo UTOraM
TEKYIIEro 171 pyOexxHOTO
KOHTpPOJIS, Ha DJK3aMeHe  Jaj
IIOJIHBII OTBET TOJBKO HAa OXWH
BOTIPOC.
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