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1. Ileau u 3a7a44 OCBOECHHUS JUCHUILIUHBI

Lesabro ocBOCHUS AUCIUILTUHBI « DU3HUECKasi XUMUS» SBISETCS (POPMHUPOBATH U PACKPBITH CMBICIIBI OC-
HOBHBIX 3aKOHOB M 3HaHUH y CTY/JEHTOB B 00J1aCTH (PU3NYECKON XMMUHU, HAYYHTh CTYJIEHTOB BHJIETH 00-
JIACTU IIPUMEHEHHUE JTUX 3aKOHOB WM 3HAHUM, IOHUMATh UX IPUHIUIIMAIbHBIE BO3MOXKHOCTH IIPU pelie-
HUM KOHKPETHBIX 3ajlay, IOKa3aTh posib (PU3NYECKOM XMMHUHU KAaK TEOPETUYECKOro (hyHIaMEeHTa COBpe-
MEHHOH XU-MHH, HAyYUTh OCHOBAM XUMHUYECKON TEPMOJMHAMUKHU, TEOPUU PACTBOPOB U (PA30BBIX PABHO-
BE-CUH, DJEMEHTAM CTAaTUCTHUYECKOM TEPMOIAMHAMUKH, OCHOBAM XHMUYECKOM KHHETHMKM U KaTaJu3a,
NEKTPOXUMHH, 1ATh IPEICTABICHUS O MEXaHU3MAX XUMUYECKUX PEaKLUH.

3agauyu AUCHMILINHBI:

- (hopMupoBaHKE €CTECTBEHHO HAYYHOTO MUPOBO33PEHUS y CTYICHTOB;

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

- (opMHMpOBaHUE NPAKTUYECKUX YMEHHUIl M HaBBIKOB, a TAK)K€ MOJrOTOBKAa M BBINOJHEHHE (DU3MKO-
XMUMHUYECKHUX IKCIEPUMEHTOB, X MaTeMaTUUECKOM 00paboTKa U MHTEepIpeTalys, yMEHUH) pelarb U cTa-
BUTh (PU3UKO-XUMHUYECKHUE 3a/1aUH.

- HpI/IO6peTeHI/Ie HaBBIKOB YAOBJICTBOPAROLINX Tpe6OBaHI/I${M HpO(beCCI/IOHaJILHOI‘O CTaH,Z[apTa
«Ilenaror (memaroruyeckasi 1€ATeIbHOCTh B c(pepe JOMIKOJIBHOI0, Ha4aJbHOIO OOILEro,
OCHOBHOT'O 0OIIIET0, CpeaHero ooiiero odpa3oBaHus) (BOCHUTATENb, YUUTEIh)» yTBEP-
XKJACHHBIN npuka3zoM Muntpyaa Poccun ot 18 okTs10pst 2013 r. N 544u

2. Mecro nucuuninunbl B ctpykrype OIIOII BO
JucnumnmHa « @u3nyeckas XUMUSD» SIBISETCS JUCIUATUIMHON 00s13aTenbHOM YacTh biok 1 «/[ucoumamHb:
(Momynn) OCHOBHOW 0O0Opa3oBaTeibHOM Mporpammsl 1o HampasieHuto 04.03.01 Xumus.
N3ydenune nuctumianabl «PU3ndeckas XUMuUs» 0a3upyeTcst HA CyMMe€ 3HaHUi, MOJyuYeHHBIX CTY/IeHTa-
MU B XOJ€ M3YYEHHUs CIEAYIOIMX AUCUUIUIMH: «Marematuka», «®Pusnuka», «Heoprannueckas xumus»,
«AHanmuTHdeckas xumusn», «KsantoBas xumusn», «CtpoeHue BemecTsa», «Kpuctamioxumus» u ap.
Jucuunnuna «Pu3nueckas XuMus» SBISETCS NPEIIIeCTBYIONIEH A TaKUX JUCHMIUIMH Kak: «Kommou-
Hasg xuMusas», «BMCy», «Duznueckie METOALI UCCIEI0OBAHUIY, « XUMHUYECKAsT TEXHOIOTH.

N3ydenune naHHOW MUCHMIUIMHBI HAMPABICHO HAa OCBOCHHME OOOOIIEHHBIX TPYIOBBIX

byHKIMi

[1C «Ilenaror (megaroruyeckasi AesiTeIbHOCTh B cdepe JOIIKOJIHHOTO, HAaYaIbHOTO

00111ero, OCHOBHOTO OOIIETO, CpeaHero o0mero oopasoBaHusi) (BOCIUTATENb, YUUTEIh)»
yTBepKIeHHBIN mpukazoM Muntpyaa Poccun ot 18 oxtsa6ps 2013 r. N 5441 OTO - Ile-
Aaroru4cCKasda ACATCIbHOCTD 110 IIPOCKTUPOBAHNUIO U PCATTU3allNN O6p&30BaTeJ'IBHOFO IIpo-
1ecca B 00pa3oBaTeIbHBIX OpraHU3allrsIX JOMIKOJIBHOT0, Ha4aJbHOTO 00IIero, OCHOBHOIO

o0111ero, cpeHero 0oIIero 00pa3oBaHusI.
3. TpebGoBaHus K pe3yJbTaTaM OCBOCHHS JUCHUIIMHBI (MOAYJISA).

[Iponiecc u3yueHus: TUCUMIUIMHBI HApaBjieH Ha (OPMUPOBAHUE CIETYIOIUX KOMIIETEHIMH B COOTBET-
creuu ¢ ®I'OC BO u OIIOIT BO no nanpasienuto noarotoBku 04,03,01 — xumus (ypoBeHb OaxanaBpu-
aTa)



OIIK-1. Crioco0GeH aHamM3upOBaTh U UHTEPIPETHUPOBATH PE3YJIbTAThl XUMUYECKUX IKCTICPUMEH-
TOB, HAOJIIOICHUI U U3MEPEHUI
OIIK-2. CriocoOeH mpoBOIUTh C COOIOACHUEM HOPM TEXHHUKH 0€30MacHOCTH XMMHYECKUN dKC-
MEPUMEHT, BKJIIOYasi CHHTE3, aHAJIU3, U3yYCHHE CTPYKTYPhl U CBOMCTB BELIECTB U MAaTEpPUAJIOB,
HCCIIeIOBaHKE MPOIIECCOB C UX YYaCTHEM
OIIK-3. CnocobeH NmpUMEHSTh PacueTHO-TEOPETHUYECKUE METOMABI JJIS U3yueHHs] CBOWCTB Be-
IIECTB U MPOLIECCOB C UX YYaCTHUEM C HCIOIb30BAaHUEM COBPEMEHHON BBIUMCIUTENbHON TEXHUKU
OIIK-4. CriocobeH miaHupoBaTh pabOThl XUMHUYECKOW HAINPaBIEHHOCTH, 00pabaThiBaTh U MH-
TEepPHPETUPOBATH MOIYUYCHHbBIE PE3YyJIbTaThl C UCIIOJIb30BAHUEM TEOPETUYECKUX 3HAHUM U Mpak-
TUYECKUX HABBIKOB PEIICHHS] MATEMAaTUYECKUX U (PU3NUYCCKUX 3a/1a4
OIIK-6. CriocoOeH mpeACTaBIsITh pe3ybTaThl CBOCH pabOThl B YCTHOW M MUCbMEHHON (opMe B
COOTBETCTBUH C HOPMaMHU U TIPABHJIAMU, PUHSATHIMU B TIPO(HECCHOHATTLHOM COOOIIECTBE

B pesynbrare nzyuenus AMcuUILINHBL «Du3nueckas XUMUSI) CTYICHT JOJKEH:

— 3HATh: OCHOBHBIC 3aKOHBI H 3aKOHOMEPHOCTH, ONPE/ICIISIONINE HAIIPABJICHUE U PE3yJIbTaT MPOTEKa-
HUS MPOILIECCOB B TOMOTCHHBIX M T'€TEPOTCHHBIX CHCTEMaX, CIIOCOOBI aHATUTHYECKOTO MPEICTaBIIe-
HHS ITUX 3aKOHOMEPHOCTEH .

— yMmeTh: GOpMYIHPOBATh KOHKPETHBIC XMMHUYECKUE 3a7a4l HAa OCHOBE 3aKOHOB M 3aKOHOMEPHOCTEH,
OCBOCHHBIX B Kypce (pM3MYECKOW XMMUU; MOJydaTh (PU3MKO-XUMHUECKUE JAaHHBIC, MPO-BOJIUTH UX
MaTeMaTH4ecKyo 00paboTKy, 0600111aTh NOTyUYEeHHBIE PE3YIbTaThI.

BJIaJ€Th: HpOCTCfII.HHMPI PaCYCTHBIMHU MCTOJaMHU PCIICHUA (bPISPIKO—XI/IMI/I‘ICCKI/IX 3aJa4, Ha-BbIKaMH IIO-
HCKa Q)HBHKO-XI/IMH‘IGCKI/IX JaHHBIX B OTKPBITBIX MCTOYHHKA (B TOM 4HUCJIIC, B I/IH(l)OpMaI_II/IOHHBIX 0azax
I[aHHBIX) U NPUMCHCHUS UX ITPU PCUHICHUHA MMPAKTUYCCKUX XUMHUYCCKUX 3a1a4 .

IIpuoGpecTu onbIT AeATEJBHOCTH: B aHa/IN3€, (POPMYIUPOBKE U PEHICHUH KOHKPETHBIX XM-MHUYECKUX
3aJ1a4, MHTEPECYOUNX (PyHIaMEHTAIbHYIO HAyKy U IPAKTHKY

IIpnoGpecTn onbIT JeSITEJBLHOCTH: B aHaIM3e, GOPMYJIUPOBKE U PELICHUH KOHKPETHBIX XU-MHYECKHX
3a1a4, HHTEpecyromux Qpynaamentanbayio Hayky u npaktuky (I1C «Ilemgaror (megarorudeckas je-
ATEITLHOCTh B c(hepe MOIIKOIBHOT0, HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIET0, CPEIHETO
oOmero oOpa3zoBaHusi) (BOCIUTATENb, YUUTENb)» YTBEPXKACHHBIM MpUKazoM MUHTpyAa
Poccun ot 18 oxtsa0ps 2013 r. N 544n T® - A/01.6 OGmenenaroruueckas (QyHKIHUsA,
A/02.6 BocrimrarenbHas nestenbHOCTh, A/03.6 PasBuBaromas aesrensHocThb, B/03.6 Ile-
Jaroruveckasl JACSITCIIbHOCTh 0 pealM3alldd MPorpaMM OCHOBHOTO W CPEIHEro OOIIero
o0pa3oBaHUsI)

4. Conep:kaHue ¥ CTPYKTYpPa JMCHHUIIIMHBI (MOXYJIsT)

Tabmuma 1. Conepkanue AUCHUIIITUHBI (MOTYTs ) « DU3NYECKasT XUMUSDY

Haume- Kon Haunmenona-
HOBaHHeE Conep:xanue pasaena KOHTPO- | HMEe OIIeHO0Y-
pa3neia JIupye- HOI0  cpel-
Moii CTBa
KOMIIe-




TeHI U

WIin  ee

4yacTu
OCHO- Makpockornuueckre CUCTeMbl U TepMoanHamudeckuid merog ux | OIIK-1; | 3ammra nabo-
BbI omucanns. Tepmudeckoe paBHoBecue cucteMbl. Tepmomunamu- | OIIK-2; | patophoit pa-
XUMMU- | yeckue nepemeHHble. Temneparypa. VHTEHCHBHBIE M SKCTEH- OIIK-3; | Gorpr (JIP),
LIECE’- cuBHbIe BeMMUMHBL. OOpaTUMble W HEOOpPATUMBIE IPOIIECCHI. 8%?:2’ Tectupona-
KO VYpaBHEHUSI COCTOSIHMSL. Y paBHEHUE COCTOSIHMSI MJI€AIbHOIO rasa, " | mme (T), koxn-
TEP- raza Ban-nep-Baanbsca. Teopema 0 COOTBETCTBEHHBIX COCTOSIHU- nokBuyM (K),
MOJI- | six. BupnanbHble ypaBHEHUS COCTOSHHUS. PYOEKHBIN
HAMMUM- | Temnora u paboThl pa3nuyHoro poxa. Pabora pacmmpenus s KOHTpPOJIb
K1 pa3inyHbIX npoueccoB. IlepBbI 3aKk0OH TepMOAMHAMUKHU. BHYyT- (PK).

peHHsAs sHeprusa. ODHTanpnus. 3akoH I'ecca M ero cieacTBus.
CranpiapTHble COCTOSIHUS ¥ CTAHAAPTHBIE TEIUIOTHI XUMHUECKUX
peakuuii. Teruora cropanus. TernoTsl oOpa3oBaHus. 3aBHCH-
MOCTh TeIUI0BOro 3¢dexra peakuuu ot Temieparypsl. Popmyia
Kupxropda. 3aBHCHMOCTh TEIUNIOEMKOCTH OT TEMIIEpaTyphl H
pacueTtsl TerIoBbIX 3(dekToB peakiuii. TabnHIbl cTaHIAPTHBIX
TEPMOJIMHAMHYECKUX BEJIIMYMH M UX HCIIOJIb30BAaHHE B TEPMOIH-
HAMHYECKUX pacyeTrax.

BTopoii 3aKk0H TepMOAMHAMHKH U €ro pa3jinyHble (HOpMYIUPOB-
KH. DHTponus. YpaBHEHHE BTOPOrO Hayana TePMOJAUHAMUKH JUIs
0o0paTUMBIX M HEOOpaTUMBIX IporeccoB. HekommneHcupoBaHHast
terutota Kiaysuyca u pabora, motepssHHasi B HEOOpaTUMOM IPO-
recce. OOOCHOBaHKE BTOPOT0O Havajga TepMOJMHAMUKH. Teopema
Kapno - Knaysuyca. Paznuunsle nikasasl TeMIieparyp.

DOHTponHs KaK (QYHKIUS COCTOSHUS. VI3MeHeHue SHTPOIHH MPH
pa3NMYHBIX Tporeccax. V3MeHeHne YHTPOIUU H30JIMPOBAHHBIX
MIPOLIECCOB U HAMpaBJIEHUE MpoLecca.

MaremaTnueckuil anmapaT TepMoAMHaMUKU. DyHIaMEHTAIbHOE
ypaBHeHue ['n60ca. BHyTpeHHssT SHeprus, Kak OJHOpPOJHAs
¢byHkuMa o0beMa, SHTPONMU U Yuciia Mojiel. YpaBHeHue [ 'u6o-
ca-Jlrorema. TepmoanHamuueckue mnoteHIUanbl. COOTHOIIECHHS
MakcBemna ¥ UX WCIOJB30BaHME ISl BBIBOJA PA3JIMYHBIX Tep-
MOJMHAMUYECKUX COOTHOIICHWH. YpaBHeHue ['mbo6ca - ['enpm-
rojblia.

CBoiicTBa TEPMOJMHAMHUYECKUX MOTEHIIUAIOB. Pasnuunbie dop-
MBI 3aIIUCH YCJIOBUN TePMOJAMHAMHUYECKOro paBHOBecus. Kpure-
PHi cCaMOITPOU3BOJILHOTO TPOTEKAHUS IPOIIECCOB.

CBs3b MEXIy KaJOPUUYECKUMHU U TEPMOJWHAMHYECKHUMH Tepe-
MEHHBIMH. MeTOoJIbl BBIYMCICHHUS SHTPONUH, BHYTPEHHEH »Hep-
TMH, SHTAJIBIINY, SHepruu ['enbmronsia u s3ueprun ['no6ca.
Xumuyeckui noreHnuan. CTaHIapTHbIA XUMHYECKUM TMOTEHIIH-
as1. CriocoObl BBIUMCIIEHUS! U3MEHEHUH XUMHUYECKOro MOTEHIMA-
na . XUMHUYECKUH MOTEHIMA MJCATbHOIO M HEHJEaIbHOrO Ta-




30B. MGTOIL JICTYUYCCTH. Paznmuunsie MCTOJbI BBIYUCIICHUSA JICTY-
YCCTHU U3 OIIBITHBIX JAaHHBIX.

PAC-
TBOPELI,
DA30-
BbIE
PAB-
HOBE-
cus

PacTBOpbI pa3nuuHBIX KJIaccoB. PaznmuuHbIe CrOCOOBI BBIpaXKe-
HUs cocTraBa pacTBopa. CMecH HMIealbHBIX razoB. TepMmonnHa-
MUYECKHE CBOMCTBA ra3oBbIX cMeced. MieaibHble pacTBOpHI B
pa3IMYHBIX arperaTHbIX COCTOSHUSX M 0OOlee YCIOBUE MJ1eallb-
HOCTH PacTBOPOB.

JlaBjieHrE HACBIILIEHHOTO apa >KUJKUX pacTBOpOB. 3akoH Payns
n 3akoH ['enpu. MneanbHble U HeuaeanbHble PacTBOPHI. XUMHU-
YECKUM NOTEHIMAJ KOMIIOHEHTa B pacTBope. Meroj akTUBHO-
crei. KoauimeHTsl akTUBHOCTH M MX OTIpe/ieIeHue 110 napIiu-
QJIIbHBIM JIaBJICHUSIM KOMMOHEHT. CTaHIapTHBIE COCTOSIHUSI MPHU
OIIPEACICHUN XMMHUYECKUX MOTEHLUAJIOB KOMIIOHEHT B JKUIKHUX
U TBEpAbIX pacTBopax. CHMMeTpUYHAas U HECUMMETpUYHAs CH-
CTEMBI OTCYETA.

Tepmoaunamuyeckas kiaccudukanus pacTBopoB. DyHKIMS
CMEILIEHUsl JUIsl MAEaJbHBIX U HEUAEaJbHBIX pacTtBopoB. [lpe-
JIEJIbHO pa30aBJIEHHbIE PAaCTBOPBI, aTepMalibHbIE, PETYJISPHBIC,
pacTBOPHI U X CBOKCTBA.

[TapunanbHbple MOJIBHBIE BEIMUMHBI U UX OIPENEICHUE U3 OIBIT-
HBIX JaHHBIX A1 OMHapHbIX cucteM. O600meHHoe ypaBHeHue I
nb0ca - Jlrorema.

I'eteporennsie cuctemsl. [loHsTHE (ha3bl, KOMIIOHEHTa, CTENECHH
cBoOObI. BeIBOA yciioBus ¢azoBoro paBHoBecus. BeiBoj ycio-
BUs MeMOpaHHOro paBHoBecus. IIpaBuno ¢a3 ['mb6ca u ero BbI-
BOJI.

@da30BbIC PAaBHOBECHS B OJHOKOMIIOHEHTHBIX CHCTEMaX. YpaB-
Henue Knaneiipona - Knay3uyca u ero npuMeHeHue K pasiiny-
HBIM ()a30BBIM paBHOBECHSM. J[parpamMMbl COCTOSIHMS BOJBI, Ce-
pbl, dochopa u yriepona. da3oBble Mepexosl MEPBOro poja.
@da30BbIE IIEPEXOABI BTOPOT'O POAA.

da30BbIe paBHOBECHS B ABYXKOMIIOHEHTHBIX cuctemax. Komnun-
raTUBHBIE CBOMCTBAa pacTBOpOB. VM3MEHEHHME TeMIeparypbl 3a-
TBEPJEBAHMS PA3JIUYHBIX PacTBOPOB. Kpruockonuueckuii MeTo.
VYpasuenue lpenepa. Ocmoc kak npumep MEMOPAHHOTO PaBHO-
Becus. YpaBHeHusi Baut-I'opda, ero TepmonnHaMuyeckuil BbI-
BOJ U 00ylacTh MpUMEHUMOCTU. PaBHOBecue >KMIKOCThH - Hap B
JByXKOMIIOHEHTHBIX CHCT€Max. PaBHOBECHBIE COCTaBbI Iapa U
KHUJIKOCTU. Paznuunble BUBI ()a30BBIX JUArpaMM: p-X
(T=const), T-x (p=const).

TepmoauHamMuueckuii BbIBOJ 3akoHOB ['nOOca - KoHoBamosa.
Paznenenne BemecTB myTeM MEepEeroHKU. A3€0TPONHBIE CMECH U
HUX CBOICTBA.

JlnarpamMMbl COCTOSIHMS (TIJITABKOCTH) JABYXKOMIIOHEHTHBIX CH-
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CTEM W WX aHajIW3 Ha OCHOBe mpaBwia (a3. PaccmamBanue B
JBYXKOMITOHCHTHBIX CHCTEMaX.
TpexxkomnoneHTHele cucteMsl. Tpeyroiapauk ['nbd6ca.

XUMHU-
YE-
CKUE U
AJl-
COPB-
L{1OH-
HBIE
PAB-
HOBE-
cus

BriBOA yClIOBUSI XMMHUYECKOTO paBHOBECHs. XHUMHUYECKast
nepemenHast. Mzorepma Bant-I'odda. 3zmenenue sneprun ['u60-
ca ¥ sHepruM ['enbMronbla Npyu XMMUYECKON peakuuu. XuMuye-
CKOE€ CpOJCTBO. 3aKkoH JeicTBUs Macc. CTaHIapTHas >HEPrus
I'n66ca xummueckoi peakuuu. Koncranra paBHoBecus. Pazmmu-
HbIE BU/Ibl KOHCTAHT PABHOBECHS U CBSA3b MEXY HUMHU.

XUMHUYECKHE PABHOBECUS B pacTBopax. KOHCTaHTBHI pas-
HOBECHS IPU PA3IMYHOM BHIOOpPE CTAHJAPTHBIX COCTOSIHUH JUIs
YYaCTHHKOB PEaKIuu. XMMHUYECKOE paBHOBECHE B Pa30aBICHHOM
pacTtBope. BiusiHue HHEpTHOTO pacTBOPUTEIIS.

I'ereporeHHble XUMHUYECKHE paBHOBECHS C oOpa3oBaHHeM U 0e3
00pa3oBaHUs TBEPABIX PACTBOPOB.

3aBHCUMOCTb KOHCTAaHT PaBHOBECHSI OT TEMIEpaTypbl U
JaBJIeHUs. Y paBHEHHE M300apbl PEakUH U €r0 TePMOIMHAMHIYE-
CKHiA BBIBOA. VcTionp30BaHNe Pa3IMYHbBIX TPUOIMKEHUH IS TeTl-
JIOEMKOCTEH pPEareHTOB IPH pacueTax XUMUYECKUX PaBHOBECHM
IIPU PA3JIMUHBIX TEMIIEpaTypax.

Tperuit 3akoH tepmomuHamuku. [loctynar Hepuera. Iloctynar
[Tnanka. PacueTsl abCOMOTHONW SHTPONMUU XUMHUYECKUX COEIMHE-
HHUU.

[IpuBeneHHBIE TEPMOANHAMUYECKHE MTOTEHIMAIBI. COBpEMEHHBIE
METO/Ibl pacueTa PaBHOBECHBIX COCTABOB.

Anenus ancop6umu. Ancopoent. Ancopoar. CTpykTypa moBepX-
HOCTHU W TIOPUCTOCTH ajicopOeHTa. Buapl amcopOimu. Jlokanmso-
BaHHasl M JIEJIOKAJIM30BaHHas ajcopOuys. MoHOMOEKyIIsIpHas U
MOJMMOJIEKyYJIsIpHas agcopoOuus. OmpeneneHue aacopOLUuM Mo
I'n60cy. Ancop6uus n3 pacTBOPOB U ra3oBol (asbl. M3oTepmbl u
n300aps! ajfcopbumu. YpaBHenue JIeHrMiopa, ero TepMoIMHaMu-
YEeCKUIl BBIBOJ U YCIOBUS NPUMEHMMOCTH. YpaBHeHHE ['eHpH.
KoncranTa asicopOIMOHHOTO paBHOBECHSL.

[TonumonekynspHas afacopOuys, ee MpUOIMKEHHOE ONMCaHNE Me-
tonoM bpynayapa - Omera - Temnepa (bOT). BeBon ypaBHeHus
BOT. Ucnonb3oBanne ypaBHeHus bOT i onpenenenus nosepx-
HOCTH aICOPOEHTOB.
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DJIE-
MEHTBI
CTA-
TU-
CTU-
YECKO
M TEP-

OCHOBHBIE TOHATUS W TOCTYJIAThl CTATUCTUYECKON TEPMOJMHA-
mukn. OCHOBHEBIE 3aJ]aUl CTaTUCTHICCKON MexaHuKi. OCHOBHEIC
WJIe CTaTUCTUYECKOW TepMoauHamuku. Pactpenenenus. dazo-
Boe mpoctpaHcTBO. Craructuueckue  aHcambOmu. [locTynatsl
cTaTucTUYecKo MexaHuku .Teopema JlynBuiist . OCHOBHbIE
THUNBl  CTAaTUCTHYECKUX aHcamOield MUKpOKaHOHHYECKUH aH-

cam6np .Iloctynar 3. KanoHudeckuii ancamOib. bonbmoi ka-
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MO/IU-
HAMMU-
KU1

HOHMYecKHi aHcamOnb . Pacripenenenue MakcBesuia mo cKopo-
ctam Pacnpenenenue bonbumana loctynar 4.KBanroBas cra-
TUCTHYECKAsI TEPMOJUHAMUKA.

OOm1re COOTHOIICHUS! MEXAY CTAaTHCTUYECKHMHU M TEPMOJWHA-
mudeckuMu ¢QyHkiusiMu. Cymma mno cocrostHusM .CBoHcCTBa
CYMM II0 cOCTOSIHUAM .CBA3b CYMMBI IIO COCTOSIHUSAM C TE€PMO-
auHaMudeckuMu Qynkousimu Teopema o paBHOMEpPHOM pac-
IIpEJeNICHUH SHEPTUHU TI0 CTENIEHSIM CBOOO/IBI.

Cratuctuyeckas TEpMOAMHAMUKA UJICAIBHBIX M PEaJbHBIX CH-
cteM . MouiekyisipHas CyMMa 110 COCTOSIHUSIM U/I€aIbHBIX ra3oB.
IloctynaTtenbHas cymMMa IO COCTOSIHUSIM .BHyTpeHHHE CyMMBbI
no cocrosHusM .TepmonnHammueckue (QYHKIMM U ypaBHEHHE
COCTOSIHUS MJI€aJIbHBIX ra30B .PacueT KOHCTaHT paBHOBECHS UL
uaeanpHbIX ra3oB .CymMma IO COCTOSHUSIM pEajbHBIX Ia30B
.Cratucruyeckasi TepMOIMHAMMKA aZICOPOLIUH.

KOHTPOJITb
(PK).

XNMU-
YE-
CKAA
KH1HE-
TUKA

XuUMHUYEcKasi KUHETHKA - HayKa O CKOPOCTSX U MEXaHU3MaxX XH-
MHYECKUX peakuuid. HecooTBETCTBME MEXaHU3MOB PEAKIIUN U UX
CTEXHMOMETPUYECKUX ypaBHEHUU. Mexanusm paznoxkeruss N20,
N205, cunreza HBr u 111

OcCHOBHBIE TIOHATHSI XUMHUYECKON KUHETUKH. OmnpeneneHue cKo-
poctu peakuuu. Kunetnyeckuii 3akoH IEHCTBUSL Macc U 00J1acTh
ero npumeHuMocTH. [lopsaok peakiuu. Kunernueckue KpuBble.
Peakuuu mepeMeHHOTO MopsjKa U MU3MEHEHUE MOpsAJKa B XOHE
peakiuu Ha nmpuMmepe peakuuu obpazoBanuss HBr. Monekymsp-
HOCTh DJIEMEHTAapHbIX peakuuil. [Ipsmast u oOpatHas 3amauu Xu-
MHWYECKON KHHETHUKH.

HeobOpatumpie peakiuu HyJI€BOTO, TMEPBOTO U BTOPOTO MOPS/I-
koB. ABTokatasin3. HeoOparumeie peakuuu nopsiaka m. Onpene-
JIEHWE KOHCTAHT CKOPOCTH M3 ONBITHBIX JIaHHBIX. MeToiblI ompe-
JICTICHUs] TIOpAJIKA PeaklMM U BHJIa KMHETHYECKOTO YpPaBHEHUS.
Bpewms nonynpeBpailieHus U cpeiHee BpeMsl )KU3HU.

Cnoxnble peakuuu. [IpuHIUMI HE3aBUCUMOCTH TIPOTEKAHUS dJie-
MEHTapHBIX cTaauil. MeToapl COCTaBIeHUS! KUHETUUECKUX ypaB-
HeHnil. OOpaTuMple peakIuu mepBoro mopsaka. OmpeneneHue
AJIEMEHTapHBIX KOHCTAHT W3 OMBITHBIX JaHHBIX. [lapannenbHbie
peaknuu. [locnenoBaTenbHbIE peakIMu HA TIPUMEPE IBYX HEOO-
paTUMBIX PEaKIIMi TIEPBOTO MOPSIKA.

Kunernyeckuii aHamu3 MmpoieccoB, MPOTEKAIONINX Yepe3 oOpa-
30BaHUE MPOMEKYTOUHBIX MPOAYKTOB. [IpuHIMI KBa3ucTanuo-
HapHOCTH boneHmreiiHa u o6nacte ero npuMeHuMoctT. Ka3u-
paBHOBecue. YpaBHeHHe Muxasnuca - MeHT3H. OmnpeneneHue
KMHETUYECKUX MOCTOSHHBIX 3TOTO YPAaBHEHMS U3 OIBITHBIX JaH-
HbIX. KMHETHKa KaTaJuTUYECKUX PEeaKIUi C KOHKYPEHTHBIM UH-
THOMPOBAHHEM.

[enHble peakuuu. DaeMEHTapHbIE MPOLECCHl BO3ZHUKHOBEHUS,

OIIK-1;
OIIK-2;
OIIK-3;
OIIK-4;
OIIK-6;

3amura 1a60-
paTop-HOH1
pa6ots1 (JIP),
Tectupona-
nue (T), xon-
nokBuyM (K),
pyOexKHBIN
KOHTPOJIb
(PK).




MIPOJOIDKEHHSI, Pa3BETBICHUS M 0OpbiBa leneid. JlnuHa nemu.
Pa3znnunble MeTOIBI pacyeTra CKOPOCTH HEPa3BETBIICHHBIX LIEII-
HBbIX peakuui. IIpumeHeHue merona CTaMOHAPHOCTH UL CO-
CTaBJICHUSI KHHETUYECKUX YPAaBHEHHUI HEPA3BETBICHHBIX IIEMTHBIX
peaknuii Ha mpuMepe TeMHOBOTO oOpazoBanus HBr.
Pa3BeTBiieHHbIe LienHbIe peakiuu. KuHeTnueckrue 0cOOEHHOCTH
pPa3BETBJICHHBIX LIENHbIX peakuui. [IpenenbHblie sBIEHUS B pas3-
BETBJICHHBIX LEITHBIX PEAKIUAX HA IPUMEPE PEAKLIUHA OKUCIICHHS
Bogopoaa. IlomyoctpoB Bocmnamenenus. llepuon uHayKLIHU.
3aBUCUMOCTb CKOPOCTHM pE€aKLUy Ha HWKHEM Ipezesie BOCILIa-
MEHEHHUsl OT JAMaMeTpa COCyJla M IMPUPOJIbl €ro IOBEPXHOCTH.
[IpumeneHne MeToja KBa3HCTALMOHAPHBIX KOHUEHTpaUud aJs
ONMCAHUsl TPEAENbHBIX SIBJICHUH B OKPECTHOCTSIX IEPBOrO HU
BTOPOTO MPEJEIOB BOCINIAMEHEHHUS

Peakuun B motoke. PeakTopbl MaeanbHOro BBHITECHEHUS U He-
anbHOro cmeunieHus. OmnpenesieHne KUHETUYECKUX IMOCTOSHHBIX
JUISL pa3JIMYHbIX PEaKLMii IEPBOro MOPsI/IKa B PEAKTOPAX UJI€alb-
HOT'O CMEIIEHUS U BHITECHEHUS.

Konebarenbusie peakiuu. Cxema Jlortka-BonbsTeppa. da3oBblit
MOPTpPeT. Y CTOMYMBOCTh CTAIIMOHAPHOTO COCTOSsIHUS. Touku Ou-
dbypkamun. Peakius benoycosa - KaboTurckoro.

3aBUCHMOCTh KOHCTAHTBl CKOPOCTH XMUMHUYECKOH pEaKUUuu OT
TeMreparypbl. YpaBHeHUe AppeHnyca. OnbITHAs SHEPTUs aKTH-
BaLIMH.

[ToBepxHocTh moTeHnuanbHoi sHepruu (III13). IloBepxHOCTH
MOTEHLIMAJIbHONW HEPIUU AJI B3aUMOJEUCTBUS TPEX aTOMOB BO-
nopona. Ilyrs pekuu. Ilepexognoe cocrosuue. [lonstue o co-
BpeMEHHBIX MeToax pacyera [1119.

MeTto nepexo/IHOT0 COCTOSTHUS (aKTUBUPOBAHHOTO KOMILUIEKCA).
CBoiicTBa aKTUBMPOBAHHOIO KOMILIEKca. CTaTUCTUYECKUN pac-
YEeT KOHCTaHThl CKOPOCTH. OCHOBHBIE JAOMYUIEHUSI TEOPUU AKTH-
BUPOBAHHOTO KOMILIEKCA M 001acTh €ro MPpUMEHUMOCTH. TpaHc-
MHUCCHOHHBIN KO3 (UIHEHT.

TepMoauHaMUUECKHiT aCMEKT TEOPHH AKTUBHPOBAHHOTO KOM-
ieKca. DHTponus akTuBauu. COOTHOIIEHUS MEXIY OIBITHOM
Y UICTUHHOM SHEPruei aKTUBALINY.

Teopus coynmapeHuii B XuMHU4YeCKON kuHeTuke. Ee mpuOmmken-
Has u Ooniee crporas hopmynupoBka. Gopmyna Tpaytia - JIbio-
nca. CTepuyeckuii MHOXKHTEIIb.

MonomornekynsipHbie peakuuu. Teopus aKTUBUPOBAHHOTO KOM-
IJIeKCa B MPUMEHEHHH K MOHOMOJEKYISpHBIM peakiusm. O0-
JaCTh MPUMEHUMOCTH TIOMYYEHHBIX COOTHOIICHH. OObSICHEHNE
"MOBBIICHHBIX" U "3aHMKEHHBIX' 3HAYECHHH MPEIIKCIOHEHIIU-
anbHOro MHOXHUTENA. Teopust coynapeHuil B IPUMEHEHUH K MO-
HOMOJIEKYJIApHBIM peakiusaM. Cxema JluHaemaHa u ee como-




CTaBJICHUE C ONBITHBIMU JaHHBIMU. [IpUYMHBI HETOYHOCTU CXe€-
™Mbl JIunaemana. Ilonpasku I'mnmensByna u Kaccens. Ilonstue
o reopur PPKM.

bumonekyinsipapie peakuuu. Teopuss aKTUBUPOBAaHHOIO KOM-
IUIEKCa B MPUMEHEHUU K OMMOJIEKYJSIPHBIM PEaKLUsAM pa3iuy-
Horo tuna. Teopus coynapeHuil B IpUMEHEHUHN K OMMOJIEKYIIsIp-
HbIM peaknusaM. ConocTaBiIeHUE Pe3yJbTaTOB TEOPUM COyAape-
HUN U TEOPHH aKTUBUPOBAHHOIO KoMmiulekca. OleHka crepude-
CKOI'0 MHOXKHUTEJS] TEOPUU aKTUBHBIX COYJapEHUM.
Tpumonekynsapuele peakuuu. [IpuMeHeHHEe TEOpUM AKTUBUPO-
BAHHOTI'0 KOMIUIEKCA JUIsl ONMCAHUS TPUMOJICKYJIAPHBIX peaKIuil
C y4acTHUEM OKHCH a30Ta. Teopus cOyAapeHUH B PUMEHEHUU K
TPUMOJIEKYJIAPHBIM  peakiusM. COIIOCTaBIEHUE pE3yJIbTaTOB
00eHxX TEOpHUid.

Peakuu B pactBopax. "Kierounsrii a¢dext". YpaBHenue bpen-
crena- beeppyma. YpaBaenne CMOIyXOBCKOTO.
@DOTOXMMHUYECKHE PEAKIMU. DJIeMEHTapHble (POTOXHMMHUUYECKHE
npouecchl. [Ipuaunn @panka-Kongona. @OTOXMMHYECKHE aK-
THUBHBIE YacTULIbl. DKCUMEpPBI, SKCUIJIEKChI U UX cBoiicTBa. M3-
MEHEHHE (PHU3MYECKUX M XHUMHYECKHX CBOHCTB MOJEKYJ IpH
AJIEKTPOHHOM BO30YXx/1eHUH. KBaHTOBBIA BbIXOH. 3aKoH (OTO-
XMMHUYECKON SKBHUBAJIEHTHOCTH OiHIUTeHHA. 3akoH JlamGepra-
bepa. Onpenenenne KMHETUYECKUX MOCTOSHHBIX (OTOXUMHYE-
CKHX peakLui METOJOM CTallMOHAapHBIX KOHLEHTpauui. Cxema
[Htepna-Ponmepa.

KATA-
JIN3

Omnpenenenue katanuza. OOmMe TPUHIMIBI KaTanu3a. Pons ka-
Tanuiza B XxuMuu. OCHOBHEIE MPOMBIINIJICHHBIC KaTAJIUTHYCCKUC
npoueccsl. [Ipumepsl MEXaHN3MOB KaTaTUTHYECKUX MPOLECCOB.

I'omorennsiii karanu3. KucnotHo-ocHoBHOM karanu3. Kiaccu-
¢buKkanus peakluuii KUCIOTHO-OCHOBHOTO TuMNa. KuHeTtnka u Me-
XaHU3M peaKkuil CHenu(uUeckoro KHCIOTHOTO KaTaau3a.
OYHKIMU KUCIOTHOCTH ['amMmeTa W UX HCMOIB30BaHUE NJISl BBI-
YUCJICHUSI CKOPOCTH PEAKIUH M KHUHETHYECKUX TOCTOSHHBIX.
CyniepkucnoTsl. TBepaple KUCIOTHI KaK KaTtaau3aropsl. Kuneru-
Ka U MEXaHU3M peaklUi OOIIero KHUCIOTHOTO Karajau3a. Ypas-
HeHue bpeHcTesa W ero MCMNob30BaHUE B KMHETHKE KaTaTUTH-
yeckux peakuuii. KoppensuroHHble ypaBHEHUs Il SHEPTUH aK-
TUBAIlUU U TEIUIOT peakiui. YpaBHeHHe CeMeHOBAa B KUHETUKE
panukaibHbIX peakuuid. Cnenmduueckuii 1 oOmUNA OCHOBHON
KaTamus.

I'eTreporennsiil katanus. OnpeneseHue CKOPOCTH TeTepOreHHON
KaTaJUTHYECKON peakuuu. Pa3nuyHble pexuMbl IPOTEKaHUS pe-
Ak (KWHETUYECKass W BHEIIHSS KWHETHYeCcKas 00JacTH; 00-
JacTh BHEMIHEW U  BHyTpeHHed muddysum). Kuneruka
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JIbarmropa-XuHIIENbBY1a [UI pPEaKlUUd Ha OJHOPOLHOWU IIO-
BEpPXHOCTH Karanu3aropa. OcCOOEHHOCTH KHHETHKH W 3alUCH
KOHCTaHTBl PaBHOBecUs B aicopOuuoHHOM cioe. HeomgHopon-
HOCTh TOBEPXHOCTH KaTaiu3aTopoB. KuHeTHKa reTeporeHHo-
KaTaJUTHYECKUX peakuui ¢ AuPQPy3nOHHBIMU OrpPAaHUUYCHUSIMHU.
Buemnss muddysus (MeToa paBHOAOCTYITHON TMOBEPXHOCTH).
Kunernka katanuTuyeckux peakiuii Bo BHyTpeHHel nuddy3u-
OHHOU oOiyactu. Pemenue KMHETHYECKOM 3ajadd 3€JIbIOBHYA-
Tune nns HeoOpaTuMoit peakiuu nepsoro nopsaka. @axkrop Tu-
ne u qudPy3uoHHOE TOPMOKCHHUE. DHEPTUsl aKTHBAIMH KaTau-
THYECKOW peakluu B KMHETHYECKOW M BHYTpeHHEH Tudy3HoH-
HOM oOJacTu.

MerTanibl Kak Karajau3aTopbl. Teopust MynbTUIUIETOB bamannu-
Ha. [IpyHIMI TEOMETPUYECKOro M IHEPreTHYECKOT0 COOTBET-
ctBusi. O0acTh MPUMEHEHHS] TEOPUU MYJbTUILIETOB. HaHneceH-
HbIe KaTanu3aTopbl. Teopus akTuBHBIX aHcambieit Kobo3zesa.

PAB- Pa3Butne npexacraBineHuil o crpoenuu pactBopos aekTposntoB | OIIK-1; | 3amwura nmabo-
HO- (T. I'porryc, M. ®apaneii, C. Appennyc, M. A. Ka6nykos). Oc- | OIIK-2; | patop-noit
BEC- HOBHbBIE NIOJIO’KEHUSI Teopuu Appenuyca. HegocraTku 3Toi Teo- OIIK-3; pa6ots1 (JIP),
HBIE W | pun. CooTHoLIEHNE MEXy SHEPTUEH KPUCTAIIIMUYECKON peleT- 835:2’ Tectupona-
HEPAB | xu u sHeprueil cojibBaTallid MOHOB B pamkax Mojeiau bopha. | mue (T), xon-
HO- Hon-nunonpHOoe B3aMMOJECHCTBHE KaK OCHOBHOE  YCIIOBHE noksuyM (K),
BEC- YCTOMYMBOCTU PACTBOPOB JJIEKTPOIUTOB. TepMOIMHAMUUYECKOE PYOEKHBIN
HBIE ONMCaHue UOH-UOHHOTO B3auMmoneucTsus. [loHdaTus cpennei ak- KOHTPOJIIb
SABJIE- | TUBHOCTU U cpelHEero Ko3(p@uuueHTa aKTUBHOCTHU; UX CBS3b C (PK).
HUA B | aktuBHOCTBIO W KOX(PPUIMEHTOM AaKTUBHOCTH OTICIBHBIX
PAC- noHoB. OcHoBHble nonymieHus: Teopun [ebdast - ['tokkens. Ilo-
TBO- TEHLMal MOHHON aTtMocdepbl. YpaBHEeHUs A Kod(dduirenra
PAX aKTUBHOCTH B TIEPBOM, BTOPOM U TPEThEM MPHOIMKEHUH TEOPHH
OJIEK- Heb6as - I'tokkens. CoBpeMeHHbIE MPEICTABICHUS O pacTBOpax
TPO- JJIEKTPOJIUTOB.
JINTOB.

HepaBHOBecHbIE SBIEHMS B pacTBOpax 3J€KTPOIUTOB. [loToku

mipoy3un u murpauud. Popmyna Hepucra - OiliHmTeiina.

Juddy3uoHHbI noTeHIMaN. YelbHas U 3KBUBAJICHTHAs dJ€K-

TPONPOBOJHOCTh. HHcIa rmepeHoca U METOJBI UX OIpPECIICHHUS.

[TogBrxHOCTH MOHOB U 3aK0H Konppayma. @Hu3ndecKkue OCHOBBI

teopun [lebas - ['tokkens - OH3arepa; 3J1eKTpOpOpeTUIECKU U

penakcaiMoHHbIN P dexTsl; d3pdexTsl Buna u Jlebas - Panb-

KEHrareHa. 3aBUCMMOCTb IOABM)KHOCTH MOHOB OT MX NPUPOABI,

OT NPHUPOJBI PACTBOPUTEINS], OT TEMIIEPATYpbl U KOHIIEHTpALMH

pacTBopa. MexaHu3M 3JIEKTPONPOBOJHOCTU BOJHBIX PAaCTBOPOB

KHUCJIOT U IIEJI0YEHN.
TEP- VYCoBHst 3NIEKTPOXUMUYECKOTO paBHOBeCHs Ha rpanuuax pasue- | OIIK-1; | 3ammra nabo-

OIIK-2;




MOJU- | na ¢a3 u B snexrpoxumudeckoit nenu. Ceszp IAC co cBobon- | OIIK-3; | paTop-Hoii
HAMMU- | noii sueprueii ['u66ca. Ypasnenus Hepucra u T'u66ca - Fempm- | OUK-4; | paGorsr (JIP),
KA rojiblja Il PaBHOBECHOM JJIEKTPOXUMHUUYECKON menu [lonarus OIIK-6; Tectupona-
OJIEK- IIOBEPXHOCTHOI'O, BHEIIHETO U BHYTPEHHEIO IOTEHLMAIIOB; pas3- Hue (T), xoxn-
TPO- HOCTU noteHmanoB ['ansBanu u Bosnbra. nokBuyM (K),
XUMMU- | IloHsTue 3neKTpoaHoro nmoTeHmana. Kinaccudukamus mexTpo- pyOEKHBIT
YE- JIOB U 3JIEKTPOXMUMHYCKUX Iened. Omnpenenenune kKodhduimeH- KOHTPOJIb
CKHUX TOB aKTUBHOCTH U YHMCEJl ITIepeHoca Ha ocHoBe u3mepeHui JJ1C. (PK)..
LIEITEN.

9. CTPO- JIBOWHOW 3JEKTpHUUECKUi CIIOM M ero posib B KuHetuke 3iek- | OIIK-1; | 3ammra mabo-
EHUE TPOIHBIX MPOIECCOB. DIeKTpoKanumIsapubie seiaenus; ocaopHoe | OHLK-2; | patop-noii
3APSI- YPaBHEHHUE IEKTPOKANWUIAPHOCTH; ypaBHeHue Jlunnmana. Em- OIIK-3; pa6otsl (JIP),
KEH- KOCTb JIBOMHOI'O 3JIEKTPUYECKOIO CJIOS; MPUYUHBI €€ 3aBUCUMO- 835:2’ Tectupona-
HBIX CTH OT MOTEHIIMAaJa AIEKTPoaa. AJCOPOLIMOHHBIN METO/A H3yue- > | Hue (T), xon-
['PA- HUS JBOMHOTO 3JEKTPUYECKOTO cliosl. MoJenbHble MpeacTaBiie- nokBuyM (K),
HUIL] HUS O CTPYKType ABOMHOro cios. Teopus ['yu - Hanmena - I'po- PYOEKHBIN
PA3JIE- | ma; cx0ACTBO M pa3inuuusi ’TOM TEOPUHU C TEOPUEH MOHHOM aTMO- KOHTPOJIb
JIA. cdepsl Jlebas - ['rokkerns. (PK).

10. | DJIEK- [In0THOCTH TOKAa Kak Mepa CKOpPOCTH 3yekTpoaHoro mpouecca; | OIIK-1; | 3amwura nmabo-
TPO- nonspusanus dnekTpogos. Cragum snektpomnoro mpomecca. | OIK-2; | patop-noit
XUMMU- | Mexanu3mbl MacconepeHoca: auddys3usi, MUrpanuss U1 KOHBEK- OIIK-3; pabotsI (JIP),
YE- us. Tpu OCHOBHBIX ypaBHeHHs TU(GPY3MOHHONM KHHETHKH H 8%%:2’ Tectuposa-
CKAs 00U MOAXO0/ K PEHICHHUIO €€ 3a7a4. 3aBUCUMOCTh TOKa OT TO- " | mme (T), xon-
KMHE- | reHuuana B ycloBHSX MEAJIEHHOM cranuoHapHoW nuddysun K nokBuyM (K),
TUKA. mwiockoMy ainektpony. Ilonsiporpadus. YpaBHeHue JUisi TOKa B pyOexHBIN

TEOPUH 3aMEeJIJIEHHOTO pa3psiia; TOK 0OMeHa U NepeHarpsHKeHue. KOHTPOJIb
3aBUCUMOCTb CKOPOCTH CTaJuH pa3psja OT CTPOEHHUS JABOWHOTO (PK).
CJIOSl HAa IIPUMEPE DIIEKTPOBOCCTAHOBIIEHUSI NOHOB T'MIAPOKCOHUS

U TepoKcuIucyib(ara Ha PTYTHOM HsiyekTpozae. Dusmdeckuit

CMBICJI DHEPIrUU aKTUBALMU B YCIOBMSX 3aMEUIEHHOTO pa3psja.

CornpsiKeHHbIE pEeaKIUU B JJIEKTPOXUMUYECKOH TEOpUU KOPpPO-

3uM. MeTo/bl 3alIUThl METAJIJIOB OT KOPPO3UU. XUMUUYECKUE HC-

TOYHUKH TOKA; UX BHUJIbI U OCHOBHBIE XapaKTEPUCTUKU.

Ha n3ydenue kypca orBoautcst 576 yacoB(16 3.e.), U3 HUX KOHTaKkTHas pabora 363 yacoB, B TOM 4HCIe
JeKIMOHHBIX -131 yacoB, nmpakTuueckux(cemMuHapckux) 116 vyaco, mabopaTopHbIX 3aHATHI 116 yacos,

camocTosTenbHas padora ctynenta 159 gacos, 3aBepiaercs sk3ameHamu ( 54 daca).

Tabnuia 2. O0mias Tpy10eMKOCTh TUCITUILIMHBI COCTaBIsACT 16 3a4eTHBIX equHUI] (576 4acoB)

Bup padorsl TpyroeMKoOCTb, Yachl

6 cemecTp 7 cemecTp Bcero

Oo0mast Tpy10eMKOCTh (B Yacax) 252 324 576




KonrakTHas pa6ora (B yacax) 168 195 363
Jlexunonnsie 3anatusi(JI) 56 75 131
[TpakTrueckue(ceMUHAPCKUE)3aHATHUS 56 60 116
d13)

JIaboparopusie paboTs (JIP) 56 60 116
CamocrosiTesibHasi padoTa (B yacax) 57 102 159
Kontponbnas padota (K) 25 50 75
CamocTosITeIbHOE U3YyUYEHHUE Pa3/IeTIOB 22 52 74
[ToaroroBka M mpoxoxKAeHUE NpoMexy- | 27 27 54
TOYHOH aTTecTaluu

Buja npomexyTouHO# aTTeCTALMH JK3aMeH JK3aMeH

Taomuma 3. JIeknunoHHbIE 3aHATHS

Tema

6 cemecTp

IlepBbIil 3aKkOH TepMOAMHAMUKHU. Llenp U 3a1a4u U3y4eHUs TEMbI-PACKPBITh OCHOBHBIC IIOHATHS U
OTpesieNIeHus] TePMOJMHAMHMKH, OCHOBHbBIE aKCHOMBI T€PMOAMHAMHUKHU, PAaOOTHI, TEIUIOTHI, BHYT-
peHHel »Hepruu, GOpMYIHPOBKH MEPBOIO 3aKOHA TEPMOAMHAMUKHU, AaHATUTHUECKUE BBIPAKECHMS,
3akoH ['ecca u ero cieacTBHsl, TEIUIOEMKOCTH, 3aBUCUMOCTH TEIUIOBOTO 3(h(heKTa peakuuu oT TeM-
neparypsl.

Bropoii 3akoH TepmoguHamuku. Llenp ¥ 3amaun M3ydeHUs TEMBI-PACKPBITh MOHATUE SHTPOINM,
(GOpMyJIMPOBKY M aHAJTTUTUYECKHUE YPAaBHEHUS BTOPOT0 3aKOHA TEPMOJAMHAMUKH, YCIIOBUS ()a30BOTO
Y XMMHYECKOI'0 PaBHOBECHS, pacueTa TEPMOAUHAMUYECKHUX IIOTEHIUAIIOB Ul PA3IMYHbIX IIPOLIEC-
COB.

TepmonnHamuka pacTBopoB. Llenb u 3am1aun U3ydeHHs] TEMBI-PACKPBITh TEPMOJIUHAMHUKY PacTBO-
POB HE3JIEKTPOJINTOB, NAapIHAIBHBIE, MOJIBHBIE U UHTEIPAJIBHBIE CBOMCTBA, XUMUYECKAN TOTEHIU-
ann, GyTUTUBHOCTb, KPUTEPUN YCTOMYMBOCTH PACTBOPA.

dazoBbIe paBHOBECHA. HCJ'IB " 3aa9U U3YyUYCHHUS TCMbI-PACKPBITh IT'CTCPOTCHHLIC PAaBHOBCCHUA B O1-
HOKOMIIOHCHTHBIX CHUCTEMax, IMpaBUIIO (1)213 FH66C3, pacuct (I)aBOBBIX paBHOBCCI/Iﬁ B OJJHOKOMIIO-
HCHTHBIX U JIBYXKOMIIOHCHTHBIX CUCTEMAX U3 O6IJ.I€1"0 N 9YaCTHBIX YCJIOBI/Iﬁ paBHOBECHUS, paBHOBC-
CHU dKUJIKOCTb-TIAp, paBHOBECHUA KOHACHCUPOBAHHBIX (1)33 (OCMOC).

Xumunyeckoe paBHoBecue. Llenb 1 3a1aun U3yueHUs: TEMbI-PACKPBITh YpaBHEHHE U30TEPMbl XUMHU-
YECKOM peaklMy, KOHCTAaHThl PaBHOBECHSI, 3aBUCUMOCTh KOHCTAHThI paBHOBECHSI OT TEPMOJUHAMHU-
YECKUX MEPEMEHHBIX, PELICHUE 3a/1a4l pacyeTa COCTaBa B TOMOT€HHBIX U FE€TEPOreHHBIX CUCTEMAX
C IOMOIIbIO KOHCTaHThl PABHOBECHS.




AncopOuronHoe paBHOBecHe. Llenb W 3amaun U3yYSHHUS TEMBI-PACKPBITh CYIIIHOCTh aJCOPOIIMOH-
HBIX PaBHOBECHI, OCHOBHBIC MOJIXOJIbI JUISI OMMCAHUS IPOIECCOB aJCOPOLIMU, METO a0COTFOTHBIX
KOHIICHTpaluid 1 MeToa u3oniTka ['n66ca, nzorepmel Jlenrmropa u bOT.

OcHOBHBIE MOHSTHS U TIOCTYJIAThl CTATUCTUYECKON TepMoauHaMukH .Llenb u 3agaun u3yueHus
TEMBI-PACKPBITh OCHOBHBIC TIOHATHUS U TIOCTYJIAThI CTATUCTHYECKON TEPMOTUHAMUKY ,TOHITUS (Da-
30BO€ MPOCTPAHCTBO , BUABI (DYHKIIMU pACIIpEICICHHSI ,CTATUCTHKA bollblIMaHa W MHTEPIPETAIIHS
3aKOHOB TEPMOJAMHAMUKH C MMO3UILUN CTATUCTUYECKON (PU3UKH.

O6H_II/I€ COOTHOHICHUA MECKAY CTATUCTHUYCCKUMH W TCPMOJUHAMHUYCCKHUMU (1)}’HKI_[I/IHMI/I. Cratu-
CTUYCCKasA TCPMOAMHAMHKA HUACAIIBHBIX W PCAJIbHBIX CUCTEM .HGJIB M 3aJa4u U3YUCHHUSA TCMbI -
PAaCKpLITh CYIIHOCTDb CTaTUCTUYCCKOM TCPMOANHAMUKU UACATIbHBIX U PCAJIBHBIX CUCTCM

7 cemecTp

CDopMaanaﬂ KHMHCTHKA. HGJH) 1 3aJ1a41 U3Yy4YCHUA TEMBI-PACKPBITH KWHETUYCCKUEC 3aKOHOMCPHO-
CTH IIPOCTBIX U CJIOKHBIX XUMHUUCCKUX peaKuHﬁ, OCITHBIX peaKuHﬁ, peaKquI B IIOTOKC, KoJyie0a-
TCJIBHBIX peaKHI/Iﬁ, 3aBUCUMOCTDb CKOPOCTHU pCAKIUU OT TCMIICPATYPhI.

10.

Teopusa xumMnueckoi KUHETUKU. L{enb 1 3a1au N3y4eHHs TEMBI-PACKPBITh CYTh TEOPUH AKTUBHBIX
CTOJIKHOBEHUH U TEOPUN aKTUBUPOBAHHOI'O KOMIUIEKCA, IIPUIJIOKEHUE TEOPUU aKTHUBHBIX CTOJIKHO-
BEHUI M aKTUBHPOBAHHOTO KOMILIEKCA K PEAKIUSAM Pa3IMYHOrO THIIA — MOHO-, OM- 1 TPUMOJIEKY-
JSIPHBIM PEAKLUAM, a TAK)XKE PACKPBITh TEOPETHUECKUE 3aKOHOMEPHOCTH (POTOXMMHUYECKUX PEak-
L.
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Karanmmus. HGJ'II) 1 3a71a4i U3Yy4YCHUA TCMbI-PACKPbITh KUHCTUKY U MEXaHNU3M 'OMOI'CHHBLIX U I'€TEPO-
TeHHBIX KaTaJIUTUYECKUX MPOIIECCOB, TEOPUU TOMOTEHHOTO KHCIOTHO-OCHOBHOTO KaTaju3a, MyJilb-
TUIUIeTHas Teopust banannuna, Teopust akTUBHBIX aHcamOuielt Kobo3ena.

12.

PaBHOBeCHBIE 1 HEPAaBHOBECHBIE SIBJIEHUS B PaCTBOPAX JIEKTPOIUTOB. Llenb u 3anaun usyueHus
TEMBI-PACKPBITh CYyTh COBPEMEHHBIX TEOPHI COJIbBATALIMU B PaCTBOpax JIEKTPOJIUTOB, HOH-
MOHHOT'O B3aMMOJEHUCTBHS B paCTBOpPaxX CUJIbHBIX JIEKTPOIUTOB, HEPABHOBECHBIX SIBJICHUH B pac-
TBOPax JIEKTPOIUTOB-3IEKTPOIIPOBOIHOCTD, UUCEI IEPEHOCA MEKTPO(YOPETHUECKUE U PeIaKca-
uoHHbIe 3 PexTrl, 3¢ dext Buno, [edas-DanbroraeHa.

13.

TepMonnHaMuKa 3JI€KTPOXUMHUYECKUX 1ienel. Llenp u 3a1aun n3y4eHus TeMbI-pacKpbITh CBONCTBA

AIIEKTPOXUMUYECKUX CUCTEM, COAEPKAIIMX MexX(a3Hble IPAHUIIbI, HAYYUTCS HCCIEI0BaTh CBOM-
CTBa I'PaHULl pa3Jiena, O3HATh UX CTPOEHUE, MEXAHU3M BO3HUKHOBEHHUS JIEKTPOJHOTO IOTEHIMA-
J7a, KJaccu(uKaIus 3JeKTPOJIOB U AIIEKTPOXUMHUYECKUX 1enei, meroast 3IC.

14.

CrtpoeHue 3apsKeHHBIX TpaHull paszjaena. Llens 1 3a1aun u3yueHus: TeMbl-pacKpbITh MEXaHU3M 00-
pa3oBaHUs IBOMHOTO 3JIEKTPUUECKOTO CIIOS U €€ POJIb B KHHETHKE 3JIEKTPOIHBIX MPOIIECCOB, pa3-
JIMYHBIE MOJEIIBHBIE NIPEICTABIEHUS O CTPYKTYpE ABOMHOTIO CIIOS.

15

DnekTpoxuMuieckass KuHeTuka. Llenp W 3amaud M3ydeHHUs TEMbI-PACKPBITh CTaJAUMHOCTD 3JIEK-
TPOJHOTO TIpOIlecca, MEXaHU3Mbl MaccolepeHoca, Teopuu Au(pPy3MOHHON KMHETHKH M 3aKOHO-
MEPHOCTH TEOPHUM 3aMEJUICHHOTO DPa3ps/ia, KUHETHKHU CIIOKHBIX AJIEKTPOXHMUYECKUX PEaKIuHu,
ANEKTPOXUMHUYECKON KOPPO3UH METAILIOB.




Tabnuua 4. [IpakTuyeckue (CeMUHAPCKUE) 3aHATUS

Ne Tema
n/m 6 cemecTp

1 I 3akoH TepmonuHamMuku. BHyTpeHHss sHeprusi, paboTa pa3Iu4HbIX Mpoliec-
COB.

2 OHTAIBIINS, TSINIOEMKOCTD.

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

4 II 3akoH TepMoMHAMHUKU. DHTpONHS. BhyrciieHne abCOMIOTHBIX YHTPOITHM.

5 dynmpameHTabHOE ypaBHeHue [mO6ca. TepMoamHaMUYECKHUE MMOTEHIIUAIIBI
(M neanbHble ra3bl, XHMUYECKUE PEAKIIUN)

6 OyHmameHTabHOe ypaBHeHHEe [n00ca. TepMoanHaAMUYECKUE TOTEHITUAITBI
(PeanpHble ra3pl, KOHIEHCUPOBAHHOE COCTOSIHUE)

7 PactBOphl. PaBHOBECHE KUIIKOCTB-IIAP B UACAIBHBIX M PEAJbHBIX CHCTEMAX.
3axoH Payus.

8 Kpuockonus u 30ynuockonus.

9 [TpaBuio ¢a3. Ypasuenue Knaitnepona-Knaysuyca. OnTHOKOMIOHEHTHBIE CH-
CTEMBL.

10 [TpaBwuio ¢a3. Ypaeuenue [penepa. IByXKOMIIOHCHTHBIE CHCTEMBI.

11 XuMH4YecKoe paBHOBecHE. Pacuer BBIXOJOB MPOJYKTOB PEAKUUK B HACAJb-
HBIX U PEAIbHBIX T'a30BbIX CUCTEMAX.

12 N3orepma xumuueckod peakuuu. CranpaptHas sHeprust ['mb6ca. 3aBucu-
MOCTbh KOHCTAaHTbl PaBHOBECHS OT TEMIEPATYPHL.

13 CroxxHbIE paBHOBECHSI.

14 Craructuueckas TepmoauHamuka. CymMmsl 1o coctostHusIM. Pacuer nns H u
H> npu 298,15 u 1000 K.

15 Cratuctuueckas TepMmoauHamuka. Pacuer Cp’, St°, @1 ana H u Ha mpm
298,15 u 1000 K.

7 cemecTp

16 Kunernka HeoOpaTUMBIX peakiuii. MeToapl ONpeAesieHus] MOPSIKOB peak-
UH.

17 Kunernka oOpaTUMBIX U MapajijiebHbIX PeaKIuil.

18 Kuneruka nocnenoBarenbHbIX peakuuii. Meroa cTallMOHApHBIX KOHLEHTpa-
nuii boxeHmrTeiHa.

19 TemmnepaTypHas 3aBUCUMOCTh CKOPOCTEM XMMHYECKUX PEAKLNN. YpaBHEHHE
Appenuyca.

20 Teopus cTONKHOBEHHI. bUMONEKyIsIpHBIE pEaKIINU.

21 Teopus cronkHOBeHHH. MOHOMOJIEKYIISIPHBIE PEAKLIUU.

22 Teopust aKTUBUPOBAHHOTO KoMILIeKca. CTaTUCTUYECKUIM aCIeKT.

23 Teopust akTHUBUPOBAHHOTO KOMILIIEKCA. TepMOIMHAMUYECKUH aCIIEKT.

24 KuneTnka 1enHbpIx peakiuii (TeOpeTHIeCKuii CeMUHap)

25 Kunernka pepMEHTaTUBHBIX KAaTATUTUYECKUX PEAKIIAM.

26 KoadhdunneHTsl akTUBHOCTH CHIIBHBIX U CIIA0BIX 3JIEKTPOIUTOB.
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O/J1C. Pacuer D/IC XxuMHUECKUX LIETNIEH € IIEKTPOIaMU pa3InYHOro TUIIA

28 Pacuer OJ1C xumuueckux 1enei ¢ 31eKTpogamMy pa3iIudHOro TUIA
29 Pacuer DJ1C KOHLIEHTpallMOHHBIX LIeTIEeN
30 TepMoauHaMuKa rajlbBaHUYECKOIO 3J€MeHTa. Pacuer sHTanblnuu, SHTPOIIUU

u sHepruu ['mu66ca peakumii.

Tabnuuas. JlaboparopHbie 3aHATHS

Ne Tema

n/m 6 cemecTp

1 Omnpenenenue TEIIOTHl PACTBOPEHHUS CyJb(aTa Meau

2 Onpenenenre TEIJIOTHl PEaKIIMKM OKHCIEHUS LIaBEJIEBOM KHUCIOTHI I€pMaHIaHa-
TOM HaTpus

3 Onpenenenre JaBiaeHUs Iapa BOJbI U 3TUIOBOIO CIIUPTA B 3aBUCUMOCTH OT TE€M-
nepaTyphbl

4 HccnenoBanmne paBHOBECHS IBYXKOMIIOHEHTHOW CHCTEMB Map — pacTBOp (ITHIIO-
BBIH CITUPT - BOJIA)

5 HccnenoBanue KpuCTaTU3alMd OWHAPHBIX JIeTKOIUIaBKUX cucteM NaNO3 —
NaNO3, NaNO3; —KNO3, KNO3 — Cd(NO3)2

6 HccnenoBanue paBHOBECHS B TPEXKOMIIOHEHTHOM CUCTEME (ITUIIOBBIN CHUPT —
YETBIPEXXIJIOPUCTHIN YTIAEPOI - BOJIA)

7 N3ydeHne XuMHUYECKOTO0 paBHOBECHUS PEAKIIUN B3aUMOACUCTBHS XJIOPUAA JKEIe3a
(III) ¢ moguaoM Kamusi B pacTBOpe

8 Omnpenenenne MOJEKYJISIPHON Macchl caxapo3bl U XJIOPUAA KU KPHOCKOIIUYE-
ckuM. Pacder TepMoIMHAMUYECKHX CBOMCTB PACTBOPOB HEAJIEKTPOIUTOB U dJIEK-
TPOJIUTOB I10 IaHHBIM KPUOCKOMYECKUX U3MEPEHUN

9 N3ydenne 3aBUCUMOCTH IJIOTHOCTH JKUJKOCTH OT TEMIIEPATYPbI

10 OnpeneneHre MHTETPaJIbHOM TEIUIOTHI PACTBOPEHMSI COJNM HpH 00pa3oBaHUU
KOHILEHTPHUPOBAHHOT'O PacTBOPA

11 Omnpenenenne conepkaHus KpUCTAIIIM3AMOHHON BOJbI B KPUCTAJIOTUAPATaX

12 OnpeneneHne KOHLUEHTPALlMM PACTBOPEHHOI'O BEIIECTBA I10 IOKA3aTENI0 Ipe-
JIOMJIEHUS pacTBOpa

13 Onpenenenue TEIUIOTHl HEUTpaIU3auu

14 Onpenenenre TEMIOTHl PEAKIIUN OKUCICHUS

7 cemecTp

15 N3ydyeHne KaTaIuTUYECKOTO pa3IoKEHUs EPEKUCH BOJIOPO/IA Fa30METPUIECKUM
METOJIOM

16 N3ydyeHue CKOpOCTHM THAPOIM3a YKCYCHOTO aHTHJIPUIa METOIOM DJIEKTPOMIpPO-
BOJHOCTH

17 N3ydyeHne KHHETUKN TOMOXUMUYECKUX PEAKIIH

18 Onpenenenre NopsAaKa peakluy OKUCIEHUS MOAUI-MOHOB MOHAMHU TPEXBAJICHT-
HOTO KeJe3a

19 M3ydeHne CKOpPOCTH pPEaKLUMU OMBUICHHS CIIOXKHBIX 3()UPOB B MPUCYTCTBUU

HMOHOB BOJIOpPOJIa
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Onpe;[eneHHe nopsaaka pCakiimuu OKHCIICHHUA UOAUA-MOHOB MOHAMHU TPCXBAJICHT-
HOro K€Jje3a

21 N3yueHne cKOpoCTH peakiuu HOAUpOBaHUs alleTOHa

22 OmnpeneneHnue pacTBOPOB IEKTPOIPOBOJHOCTH PACTBOPOB CIAOBIX M CHUJIbHBIX
JIEKTPOJIUTOB B (DYHKIIMHM OT COCTaBa M TEMIIEpaTypbl U pacdyeT KOHCTaHTHI U
CTEINEHH JTUCCOLHALNY IEKTPOIUTOB

23 Onpenenenne D/IC u pacueT TEpMOAMHAMUYECKUX XapaKTEPUCTUK peakUuil B
raJlbBAaHUYECKUX dJIEMEHTaX (31eMeHT SAkoou-Llannas)

24 OnpeneneHre XUMUYECKOIO pPAaBHOBECHS B T€TEPOT€HHBIX cUCTEMax (UCCIe10Ba-
HUE KapOOHATOB)

22 OrmpezenieHne pacTBOPOB DJIEKTPOMPOBOJIHOCTH PACTBOPOB CIAOBIX M CHIIBHBIX
JIEKTPOJIMTOB B (DYHKIIMHM OT COCTaBa M TEMIEpPATypbl M pacyeT KOHCTAHThl U
CTEIEHH TUCCOLMALINY IIEKTPOIUTOB

23 Onpenenenne D/IC u pacuer TepMOAMHAMUYECKUX XAPAKTEPUCTHK PEAKUUN B
rajJbBaHMYECKUX dIeMeHTax (dnemMeHT Skoou-/lannais)

24 Onpenenenre XMMUYECKOTO paBHOBECHS B T€TEPOr€HHBIX cUcTeMax (MccienoBa-
HUE KapOOHATOB)

25 N3yueHne ckopocTH MHBEPCUHM TPOCTHUKOBOIO caxapa

26 N3ydyeHne cKOpOCTH peakLMM pa3joKEHUs] MOYEBUHBI B BOJAHBIX pacTBOpax Me-
TOJIOM DJIEKTPOIIPOBOIHOCTH

27 Karanutnueckas nernaparanus 3THIOBOTO CIIUPTA

28 N3y4yeHne KUHETUKHN paCTBOPEHUSI MAJIOPACTBOPUMBIX BEILIECTB

29 N3yueHne ckopoCcTH MyTapOTalMK IITHOKO3BI

30 N3ydyeHne KMHETUKHU PEeaKIMK THAPATAlUU YKCYCHOTO aHTHIPUIa KOJIOPUMETPHU-
YECKUM METOA0M

31 W3ydyeHne KHHETUKU DJIEKTPOXUMHUECKUX pPEaKUUH (IJIEKTPOIu3 pacTBopa

cynetara menu (I1)). HukenupoBanue npeameToB

Tabnuia 6. CaMOCTOSITENIPHOE N3YUEHNE Pa3/IeiOB TUCIUILIAHBI

Ne Bonpocskl, BBIHOCHMbIE HA CAMOCTOSITeJIbHOE H3YUeHHe
pasaeJa 6 cemectp

1. Teopema 0 COOTBETCTBEHHBIX COCTOSHUAX. BupHaabHble ypaBHEHHUS CO-
CTOSTHHSL.
3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIepaTypbl M PAacyeThl TEIJIOBBIX
addexToB peaknuii. TabmuIbl CTaHTAPTHBIX TEPMOJIWHAMHYECKHX Be-
JIMYUH U UX UCTIOJIb30BaHUE B TEPMOJIMHAMHUYECKUX pacyeTax.

2. HexommnencupoBannas teruiora Kiaysuyca u pabora, notepsiHHasi B He-




obpatumoM npouecce. OG0CHOBaHUE BTOPOTO Havyaja TEPMOJAUHAMUKH.
CoorHomennss MakcBenia U MX UCIOJb30BaHUE JUIS BBIBOJA Pa3iIHy-
HBIX TEPMOJMHAMHUYECKUX COOTHOIIEHHUH. YpaBHeHue I'u60ca - I'enbpMm-
TOJIBLA.

Meron nerydectu. Pasnuunble MeTOAbI BBIYHMCICHUS JICTYYECTH U3
OIIBITHBIX JIaHHBIX.

CrangapTHble COCTOSHUSA IIPU ONPEACICHUN XUMUYECKUX MOTCHIIMAIOB
KOMIIOHEHT B JKUJKUX U TBEPABIX pacTBopax. CUMMeTpUUYHas U HECUM-
METpUYHAasi CUCTEMBI OTCYETA.

BriBog ycnoBusi MemOpaHHOTO paBHOBecHs. KoimuraTHBHBIE CBOKWCTBA
pactBopoB. M3MeHeHue TemiepaTypbl 3aTBEpACBAaHUSA Pa3IUYHBIX pac-
TBOpOB

. PaBHOBecHBIC cocTaBbl mapa M KUAKOCTH. Pa3muuHbie BUIBI (a30BBIX
muarpamMm:  p-Xx (T=const), T-x (p=const).

JuarpaMmbl cOCTOSIHUS (TUIABKOCTH) JIBYXKOMITOHEHTHBIX CUCTEM U UX
aHaJM3 Ha OCHOBE MpaBwia (a3. PacciamBaHue B JBYXKOMIIOHEHTHBIX
cucTeMax.

TpexxkomnoneHTHele cucreMsl. Tpeyroiapauk ['n06ca.

HpI/IBeI[eHHBIC TEPMOIAUHAMHWYCCKUC ITOTCHIIUAIBI. COBpeMCHHLIC MCTObI
pacucTa paBHOBCCHLIX COCTABOB.

AncopOiust U3 pacTBOpoB M ra3oBoi (asbl. M3oTepmbl U u300apbl aj-
copOrum.

ITonumonexynspHas aacopOLys, ee MPUOIMKEHHOE OMHMCAHHWE METO/I0M
Bbpynayspa - Omerta - Tennepa (bOT). BeiBog ypaBuenus bOT. Ucnonb-
3oBanue ypaBHeHust BOT mist onpeneneHus moBepXHOCTH aJICOPOSHTOB.

[InotHOCTH BeposTHOCTH ((YHKLHMS pacHpenesieHus) U ee CBOMCTBA.
MuxkpokaHoHnyeckuii ancam6ib. KanoHnueckuii ancamoO11b.
BpamarensHas cymMma IO COCTOSIHUSIM ISl sKecTKoro porartopa. Co-
CTaBJISIOIINE Ul BHYTPEHHEW SHEPTUHU, TEINIOEMKOCTH, SHTPOIIUH, 00Y-
CIIOBJICHHBIE BpAIaTEIbHBIM ABM)KeHHEM. OpTo- M MapaBoJOpOR U UX
TEPMOAMHAMHMUYECKHE CBOWCTBA. BHYTpeHHEE BpallleHUE U 3aTOPMOKEH-
HOE BpallEHHUE.

Merton siueeKk B CTaTHCTUYECKOW TEPMOAMHAMHKE >KHAKOCTEH. Pacuer
SHTPOINMH CMEIICHHS B paMKax peleTOYHON MoeNn pacTtBopa. Teopun
TEINIOEMKOCTH DiHIITeliHA 1 J{eOas.

Toueunbie nedeKThl KpUCTATMYECKUX pemeTok. Bakancuu. Mexno-
y3elbHbIE YacTUIIbl. PaBHOBECHBIE W HEpPaBHOBECHBIE Ne(EKTHI pelle-
TOK. MeTo/T HauOOJIBIIETr0 CIaraeMoro Mpy BEIYUCICHUN CyMMBI 110 CO-
CTOSIHUSIM JIJIs1 KPUCTAJUIOB C Pa3TUYHBIMK BUAMHU TOUYCUHBIX J1e(DEKTOB.
Hectexnomerpuyeckne COeIUMHEHUS U UX TEPMOJIMHAMUYECKOE OMHUca-
HHE.




7 cemecTp

OOparuMble peakuuu nepBoro mnopsaka. OnpenesneHne 31eMEeHTapHbIX
KOHCTaHT U3 ONBITHBIX AaHHBIX. [lapamnenshele peakuuu. Ilocnenosa-
TeJbHbIE PEAKIMM Ha MpUMepe JBYX HEOOpaTUMBIX pEaKIHil MepBOro
HopsiKa.

[TpuHIMD KBa3ucTallMOHAPHOCTH boneHmTeiiHa n 001acTh ero nmpuMe-
HuMmoctu. KBazupasHoBecue. YpaBHeHne Muxasnuca - MEeHTaH.
[IpumeHeHre MeTo1a CTAIIMOHAPHOCTH ISl COCTABIICHUS KHHETUYECKHX
ypaBHEHMI HEPa3BETBICHHBIX LIETTHBIX PEaKIUil Ha MPUMEpPEe TEMHOBOTO
obpa3oBanus HBr.

[TonmyoctpoB Bocmnamenenus. Ilepuon nHaykuuu. 3aBUCUMOCTb CKOPO-
CTH peaklUM Ha HUKHEM Ipejiesie BOCIUIAMEHEHMs OT JUaMeTpa cocya
U MpUPOAbI ero noBepxHocTH. IIpuMeHeHne MeToaa KBa3HCTalMOHAp-
HBIX KOHIIEHTPALUH Ui ONMCAHUS NPENEeNbHbIX SBJICHUNA B OKPECTHO-
CTSIX IIEPBOTO U BTOPOTO MPEJEIIOB BOCILNIAMEHEHUS

Konebarenbubie peakuuu. Cxema Jlortka-Bonbsreppa. ®@a3oBblil mopt-
per. YCTOMYMBOCTh CTAlMOHAPHOTO COCTOSHUSA. Touku Oudypkarum.
Peaxmust benoycosa - KaboTuHCcKorO.

3aBHCUMOCTh KOHCTAHTBI CKOPOCTH XMMHYECKOW pEaKkIH OT TeMIepa-
Typsl. YpaBHeHHe AppeHuyca. OnbITHAs SHEPIUs aKTUBALUH.

10.

Tpumonekynspuble peakuuu. [IpuMmeHeHne TEOpUH AKTUBUPOBAHHOTO
KOMILIEKCa JJIsl OMMCAHUS TPUMOJIEKYJISIPHBIX PEAKIUI C y4YacTHEM OKH-
cH azota. Teopus coyapeHUil B IPUMEHEHUH K TPUMOJIEKYJISIPHBIM pe-
akuusiM. ConocTaBIeHUE Pe3yIbTaTOB 00EUX TEOPHUH.

Peakiuu B pactBopax. "Knerounslii a3¢dexr". YpaBuenue bpencrena-
beeppyma. YpaBHenue CMOIIyXOBCKOTO.

OmnpeneneHne KMHETUYECKUX TOCTOSHHBIX (POTOXMMHUYECKHUX DPEaKLUi
METOJIOM CTallMOHApHBIX KoHIeHTpauuil. Cxema llltepra-Ponmepa.

11.

Omnpenenenne karanuza. OOIIME MPUHIUIBI KaTanu3a. Poyb karanusa B
xuMud. OCHOBHBIE MPOMBINUICHHBIE KaTAIUTUYECKHE TMporiecchl. [Ipu-
Mephl MEXaHU3MOB KaTaJIMTUYECKUX TTPOIIECCOB.

HeonHOpoaHOCTH TTOBEPXHOCTH KaTaau3aTopoB. KWHeTHKa reTeporeH-
HO-KQTaIUTHYECKNX peakiuii ¢ aud@dy3uOHHBIMU OTpPaHUUYEHUSMHU.
Buemnsisa quddysus (MeToa paBHOIOCTYITHOM MoBepxHOCTH ). KuHeTnka
KaTaJTUTHYECKUX pEaKIuidi BO BHyTpeHHed auddy3mnoHHON oOmacTu.
Pemenne kuHeTmyeckoil 3amaud 3enbaoBUYa-Tue Ui HEOOpaTUMOM
peakuuu nepsoro nopsaka. @axrop Tuie u nuddy3noHHOoEe TOpMOXKe-
HHE. DHEpPrus aKTUBAIMW KaTaJTUTUYECKON peaklMi B KUHETUYECKON U
BHyTpeHHeH auddy3noHHOI 00IaCTH.

Mertaiibl  Kak KaTaiauszaTopbl. Teopuss MynbTHIUIETOB bananauHa.
[IpyHIMIT TEOMETPUYECKOTO0 W JHEPreTHdeckoro coorBeTcTBHs. O0-
JIACTh MPUMEHEHUS TEOPUU MYJIbTUIUIETOB. HaHeceHHbIe KaTaau3aTophl.
Teopus akTuBHBIX aHCamOueit KobGo3ena.




12. Pa3BuTtHe npencTaBieHMH O CTPOEHHUU PAcTBOPOB AEKTposuToB (T.
I'potryc, M. ®@apaneii, C. Appennyc, U.A. KaGiykoB).

dusnyeckue ocHOBBI Teopun [lebas - ['tokkens - Onzarepa; 3nexTpodo-
peThyeckuii U penakcanroHHbIN 3¢ dexTsr; d3pdexTsl Buna u [ebas -
danpkeHrarena. 3aBUCUMOCTb ITOIBUKHOCTH MOHOB OT MX TPHPOIBI, OT
HPUPOJBI PACTBOPUTENSI, OT TEMIIEPATYpbl U KOHIIEHTPAIMU PacTBOpA.
MexaHu3M 3JeKTPONPOBOJAHOCTH BOJIHBIX PACTBOPOB KHCIOT M INEINO-
qei.

13. [ToHsATHST TTOBEPXHOCTHOTO, BHEIIHETO W BHYTPEHHETO IOTEHIMAJIOB;
pa3HOCTH NoTeHIHanoB ['aneBanu u BonbTa.

Onpenenenne kod(HPHUIMEHTOB aKTUBHOCTH M YHCEJ TIEPEHOCA HA OCHO-
Be u3mepenuit J/C.

14. ACOpOIIMOHHBI METOJl M3Y4YeHHs ABOMHOIO 3JIEKTPUYECKOIO CIIOA.
MopeinbHbIe PEACTABIEHUS O CTPYKTYpe ABOMHOrO cios. Teopus I'ym -
Yanmena - I'pama; CXOACTBO M pa3inuyus 3TOM TEOPUU C TEOpUEH HOH-
Hoii atMocdepsr lebast - ['tokkens.

15. 3aBUCHMOCTh CKOPOCTHU CTaJMU Pa3psiia OT CTPOCHUS JIBOMHOTO CJIOS Ha
MPUMEPE AJIEKTPOBOCCTAHOBIICHHUSI MOHOB THAPOKCOHHS M TEPOKCHIH-
cyibdara Ha PTYTHOM 3JeKTpone. PU3NYECKUN CMBICT YHEPTUU aKTH-
BalliM B yCIIOBHSX 3aMeUICHHOTO pa3psiaa. CompspKeHHBbIC PEakiluu B
AJIEKTPOXUMUYECKON TEOPUU KOPPO3UU. METO bl 3aIUThl METAJUIOB OT
KOppO3HnH. XHUMHUYECKHAE UCTOUYHNUKU TOKa; UX BUABI 1 OCHOBHBLIC XapaK-

TEPUCTUKH.

5. OnleHOYHbIE MATEPHAJIBI VIS TEKYLIEr0 M Py0e:KHOT0 KOHTPOJIA
yCIIeBaeMOCTH M MPOMEKYTOYHOM ATTeCTAlNHU

KoHeuHbIMU pe3ysibTaTaMHi OCBOCHHUS MPOTPAaMMbI TUCIUILTHHBI SBIISIOTCS CPOPMHUPOBAHHBIC KO-
THUTUBHBIC JCCKPUIITOPBI «3HATBY, KYMEThY», «BIAJIETh», PACIUCAHHBIC MO OTACIHHBIM KOMIICTCHIIHSIM.
dopMupoBaHUE ATUX JECKPUNTOPOB MPOUCXOIUT B TEUCHHE BCETO CEMecTpa IO dTamaM B paMKax pas-
JUYHOTO BUJA 3aHATUNA U CAMOCTOSITEIIbHON PabOTHI.

B xoje m3ydeHuss TUCHUIUIMHBI TPEyCMATPUBAIOTCS MEKYulil, pyOexscHblit KOHMpPOib U nPo-
MEHCYMOUHAA Ammecmayus.

5.1 Ouyenounvie mamepuanvt 0151 meKyu,e20 KOHMpPOJi.

Lenv mexyweaco kKonmposisi — OIICHKa Pe3yJIbTaTOB padOTHI B CEMeCTpe W 00eCIeYCHHEe CBOSBPEMEH-
HOM 0OpaTHOM CBSI3M, IJII KOPPEKIMU OOYYEHHs, aKTUBU3AIUN CAMOCTOSITEIbHONH paboThl 00yUaro-
merocsi. OOBEKTOM TEKYIIEr0 KOHTPOJS SBISIOTCS KOHKPETU3HPOBAHHBIE PE3yNbTaThl OOYUYEHUS
(yueOHbIe TOCTHXKEHUS) 110 TUCIUTIIIIHE

Texywyuii KoHmpob YCIieBaeMOCTH 00eCleYrBaeT OIICHHMBAHUE XOJla OCBOCHUS JIUCIUILIMHBI
«Duzndeckas XUMUS» M BKIIOYACT: OTBETHI HA TEOPETHUYECKHE BOMPOCHI HA MPAKTUYECKOM 3aHATHH, Pe-
IICHUE TPAKTUYECKUX 33/1a4 ¥ BBHIIOJHEHHE JTa00PATOPHBIX PadOT, CAMOCTOSTEIILHOE BHIMOIHEHHE WHIH-
BHIYaIbHBIX JIOMAITHUX 3aJaHUi (HalpuMep, pelieHue 3a7a4) ¢ OTYETOM (3alUTOM) B YCTaHOBJICHHBIN
cpok. OreHKa KauecTBa MOJATOTOBKH Ha OCHOBAaHWH BBIIMTOJIHEHHBIX 33/IaHUH BEAETCS MperoaaBaTesieM (c
00CYXJIEHUEM PE3yJIbTATORB), OAJIIIBI HAUUCIISIOTCS B 3aBUCHMOCTH OT CJIOKHOCTH 3aIaHUS



5.1.1. Borpochl o TeMaM JUCHUIIMHBI « DU3MUeCKas XUMHA» (KOHTPOJIUPYeMbIe KOM-
nerennun OIIK-1, OIIK-2, OIIK-6, I1K-1, ITK-4, ITK-7.

6 cemectp
Tema 1. OcHOBBI XUMHUYECKOI TEPMOANHAMHUKH.
OCHOBHBIE TIOHATHS U ONIPENIEJIEHUS] TEPMOJANHAMUKHI
VYpaBHEHHE COCTOSIHUS U/I€AIBHOTO ra3a
VYpaBHEHME COCTOSHUS PEaIbHOTO ra3a
BuyTtpennsist aHeprus, Temiora, padora
IlepBblil 3aKOH TEPMOAMHAMUKH
3akoH ['ecca u ero cinencTBus

AT A e

TernnoeMKoCTb, TEMI0BOH A (HEKT peakuu U UX 3aBUCUMOCTH OT TeMIEepaTypbl
Tema 2. Bropoii 3aK0H TepMOJINHAMHUKH.
1. DHTponus. YpaBHEHHE BTOPOrO Hayasla TEPMOJMHAMUKHU JJIs1 OOpaTUMbIX U HEOOPATUMBIX MPO-
LIECCOB
. DHTponus Kak QyHKLUS COCTOSHUS. VI3MeHeHre SHTPONUY NPH pa3IMyHbIX IIpoleccax
. dyHnaMeHTanbHble ypaBHeHUs [ nb0ca
. Ypasuenue ['u60ca-/[rorema
. TepmomuHamuyeckue nmoTeHIManbl. Y paBHenue [ uoboca-I'enpmronsia
. Xummuuaeckuit moreHnuan. CrnocoObl BEIYMCICHUS] XUMHUECKOTO MOTEHIHAa
. Meron nerydecty ¥ aKkTUBHOCTHU
Tema 3. PacTBopsI

N N kW

1. WneanbHble mpeaenbHO pa30aBiIeHHbIE U HEUICATbHbIE PACTBOPHI

2. 3axoH Payns. 3akon I'enpu

3. XuMHYECKUH MOTEHITHAT KOMIIOHEHTOB B pacTBOPE

4. Merton aktuBHOCTH. KOA(dUIIMEHT aKTUBHOCTU M METO/IbI UX ONpEAETICHUs
5. ®yHKUMS cMeUIeHUs IS UJIealbHBIX U HEUJECAIbHBIX PACTBOPOB

6. IlapunanbHble MOJIBHBIE BETMYMHBI U UX ONPEAETICHUS

Tema 4. ®a3oBble paBHOBeCHSA

[TonsaTus daszsl komnoHeHTa. CterneHn cBOOOIbI

BriBog ycnoBuii pazoBoro paBHOBeCHs

[TpaBuno a3 ['nb6ca u ero BeIBOA

@da30BbIe PaBHOBECHS B OJHOKOMIIOHEHTHBIX cucTemax. Y paBHeHue Knaysuyca-Knaiinepona
Juarpamma cocTositHusI BOJIBI, cephl, (hochopa, yriepoaa.

®da30BbI€ IEPEXO/]IBI IEPBOTO U BTOPOTO poJa.

®a30BbIe paBHOBECHS B IBYXKOMIIOHEHTHBIX CHCTEMaX

e s e

KonnuraruBable CBOKCTBA pacCTBOPOB

9. TepmoauHamuueckuii BbIBoj 3akoHOB [ m06ca-KanoBanosa

10. [lnarpaMMbl COCTOSTHUSI TPEXKOMIIOHEHTHOM cucteMbl. Tpeyronpauk ['nd6ca
Tema S. Xumnuyeckue paBHOBecUs

1. BbIBOA yClIOBUI XUMHUYECKOTO paBHOBECHS. XMUMHUUYECKasl IEPEMEHHAs

2. Wzorepma Bant —T'odda

3. Wsmenenue sueprun ['n66ca u sHeprun [ eapMrospiia mpu XUMHIECKOW pEeaKIIuI
4. XuUMHYECKOE CPOACTBO



3aKoH IEUCTBUS Mace

XUMHYECKHE PAaBHOBECHUS B pacTBOpax

I'eTeporeHHble XUMUYECKHE PABHOBECHS

3aBUCUMOCTb KOHCTAHT PABHOBECHUS OT TEMIIEPATYPHI U 1aBICHUS

A PR AN

Tperuii 3akoH TepmoauHaMuku. [loctynar I1nanka

Tema 6. A1copOIIHMOHHbIE PABHOBECHUSA

OO1w1ast xapakTepucTHKa aJiICOPOLIMOHHBIX ITPOLIECCOB
Buapr ancopOruii

Jlokanu30BaHHAas U HEJIOKAJIM30BaHHAs a1cOpOLMU
MoHOMOJEKYJISIpHBIE B MTOTUMOJIEKYIISIPHBIE a/IcOpOLUN
AnicopOuust U3 pacTBOPOB U ra3oB

N3oTepmsbl 1 n300apsl ancoporun

VYpasHenue Jlenrmiopa u ypasaenue ['enpu

XN kWD

[Tonumonekynspuas agcopouus. BeiBoa ypaBuenus bOT

Tema 7. OcHOBHBIE IOHATHS U MOCTYJIATHI CTATUCTHYECKOH TePMOAMHAMHUKU
MexaHnueckoe ONMUCaHNE MOJIEKYJISIPHONU CHCTEMBI

OyHkuus pacnpenenenus Makcsesia-bonsmana

OcCHOBHBIE TIOCTYJIAThl CTATUCTUYECKON TEPMOIMHAMUKHU

b

@yHKIMS pacTpeie]IeHNs] B KAHOHNYECKOM aHcamoIe

Tema 8. O0mme COOTHOIIEHUSI MKy CTATUCTUYECKUMH U TEPMOJAMHAMMYCCKUMH QyHKIUA-
Mu. CTaTHCTHYECKAS TEPMOAUHAMMKA UIEAJTbHBIX U PeaJIbHbIX CHCTEM.
1. MonexynsipHast CyMMa 1o COCTOSIHUSIM U CyMMa 10 COCTOSIHUSIM MaKpOCKOITUYECKON CUCTEMBI
2. CyMMa 10 COCTOSIHUSIM AJIs )KECTKOTO pOTaTopa
3.KonebarenpHast cymma Mo COCTOSTHUSIM JIJIsi TAPMOHUYECKOTO OCIUIIIATOPA
4.Cratuctryeckasl TepMOAMHAMUKA HJI€ATbHBIX CUCTEM
5 Craructuyeckas TepMOJIMHAMUKA peajbHBIX CUCTEM
7 cemecTp
Tema 9. ®opmajibHAA KUHETHKA
OCHOBHBIE TTOHATHS U ONPECICHUS XUMUIECKON KHHETUKHI
Kunernueckuii 3aK0H 1€UCTBUS Macc
[Topsinok peakiuu U METOIbI KX ONpEIeTICHUs
Kunetndeckue 3akOHOMEPHOCTHU HYJIEBOTO, IEPBOTO U BTOPOTO MOPSAKA
HeoOpaTtumble peakiuu n-ro mopsiaka
Kunerndeckue 3akOHOMEPHOCTH TIOCIIEI0BATENbHBIX PEAKIIUU
Kunernyeckue 3akOHOMEPHOCTH NapajuIeIbHBIX peaKluU

N kWD

Kunernyeckue 3akoHOMEPHOCTH 00paTUMBIX peaKIuil

9. IlpuHumn kBazuctanmoHapHOCTH boneHiTeitHa

10. IIpunumn kBazupaBHOBecHs . Y paBHeHHEe Muxaenecst MeHTOHa

11. Llennple peakiuu. PaznuuHble METObI pacueTa HEPA3BETBIECHHBIX LIEMHBIX PEaKLIUN

12. Pa3BeTBIICHHBIE LIETIHBIE pEAKLIUN

13. Peakuust B noToke. PEKTOpBI HA€aIbHOrO BHITECHEHHS U NIEATIBHOTO CMELLIEHUS

14. 3aBUCUMOCTh KOHCTaHThI CKOPOCTH XMMUUYECKON PeaklMi OT TeMIIepaTyphl. Y paBHEHUE AppEeHU-
yca

Tema 10. Teopusi XuMHU4eCKOl KHHETUKH

1. TToBepxHOCTH NOTEHIMATBLHOM SHEepruu. [1yTh peakuuu



nkh b
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Teopust akTuBHBIX cTOKHOBeHU. Dopmyna Tpayna-JIbronca cTepuyecKuil MHOXKUTEIb

Teopust akTHBUPOBAHHOTO KOMIUIEKca. TpaHCMUCCHOHHBIN KO3 DUIimeHT

Teopust akTHBUPOBAHHOTO KOMILJIEKCA B IPUMEHEHUN K MOHOMOJIEKYJISIPHBIM peakLUsiIM

Teopust akTUBHBIX CTOJIKHOBEHHUI B IPUMEHEHUH K MOHOMOJIEKYJIIPHBIM peakiusam. Cxema JIun-
JeMaHa

Teopust akTHBUPOBAHHOTO KOMILJIEKCA B TPUMEHEHUU K OUMOJIEKYJISIPHBIM PEaKIUSIM.

Teopust akTUBHBIX CTOJIKHOBEHHI B IPUMEHEHUH K OMMOJIEKYJISIPHBIM PeaKIUsIM

IIpuMeHeHne TeoprH AKTUBUPOBAHHOIO KOMILJIEKCA JIJISl OMMCAHUsl TPUMOJIEKYJIIPHBIX PEaKLIUi
Teopust aKTUBHBIX CTOJIKHOBEHHI B IPUMEHEHUH K TPUMOJIEKYJISIPHBIM PEAKIUAM

. Teopust poTOXMMHUYECKHUX MPOLIECCOB
. KBaHTOBBII BBIXOJI, 3aKOH ()OTOXUMHUYECKON IKBUBAIEHTHOCTH DWHIITEHA, 3aKkoH Jlambepra-

bepa

Tema 11. KaTaaus

N kW=

9.

10.

Onpeznenenue U o01Me MPUHLUIIBI KaTalln3a

I'oMOreHHsIi KaTanu3, KUCIOTHO-OCHOBHBIN KaTaJIn3.

KuHneTuka nu MexaHu3M peakiiy cenu(GUuIHOro KUCI0THO-OCHOBHOTO KaTalln3a

Kunernka n MexaHu3M peakiiuu oOIIEro U KUCIOTHOTO KaTanu3a. Y paBHeHue bpencrena
I'ereporennsiii Katayns. PaznuyHblie peXKUMBbI IPOTEKAHUS PEAKIUH.

Kuneruka Jlermropa-XuH1iensBy1a Juisl peakiiuy Ha OJTHOPOJHOM IMOBEPXHOCTH KaTaau3aropa.
KuneTnka reTeporeHHbIX XUMHUECKUX Peakuii ¢ TU(Py3HOHHBIMEI OTPAHUYCHUSMHU.
OHeprusi aKTUBALUK KaTaTUTUYECKOHN peakIi B KHHETUYECKON 1 BHyTpeHHeN auddy3noHHoi
obnacTtu

Teopus mynpTuIieTOoB bananauna

Teopus akTuBHBIX aHcamOnel Kobo3esa

Tema 12. PaBHOBeCHBIE H HEPABHOBECHBIC ABJICHUS B PaCTBOpPax 3JICKTPOJIUTOB

A i e

8.
9.

10.
11.
12.
13.

PazButHs npencraBieHus 0 CTPOEHUN PaCTBOPOB JIEKTPOJIUTOB

Pacuér sHepruum conpBaTalliy HOHOB B paMKax MoJieinu bopHa

MoH-1MnoapHOe B3aMMOICHCTBHE KAaK OCHOBHOE YCIIOBUE YCTOMYMUBOCTH PACTBOPOB JIEKTPOJINTA
TepMoaMHaMUUECKOE ONTMCAHNE HOH-UOHHOT'O B3aUMOICHCTBUS

Ocuple ponyenus reopun [ledas-Xrokems. [Torenman noHHON aTMochepsl

VYpaBHeHus U1 KOAQPUIMEHTa AKTUBHOCTU B IIEPBOM, BTOPOM UM TPETHEM MPUOIMKEHUH TEOPHH
Jebas-Xrokems

HepaBHOBecHBIE SIBJIEHUSI B TEOPUU PACTBOPOB 1eKTpoauToB. [loToku nuddy3uu, Murpauuu u
KOHBEKIINU

Juddy3noHHbIN TOTEHIHAT

VienpHas 1 SKBUBAJICHTHAS 3JIEKTPOIPOBOIHOCTH

Uucia nepeHoca U METOAbI UX OIPEIEICHUS

dusnueckue ocHoBbI Teopun Jlebas-Xokemts-On3arepa

D¢ dextsr Bunna u Jlebas-DanbkeHrareHa

MexaHu3M 3JIEKTPOIIPOBOJHOCTH B BOAHBIX PACTBOPAX KUCIIOT U LIEI0YER

Tema 13. TepmoanHaMuKa 3JIEKTPOXUMHUYECKHX LeMei.

1.

2.

VYcnoBue IeKTpOXUMUYECKOTO PaBHOBECHSI HA IpaHulax paszena (a3 U AIeKTPOXUMUYECKUX
nemnei
Ces3p D]J1C co cBoboaHOM 3Heprueii [ no6ca. Ypasaenue Hepacra u 'n66ca-I"enpmromnsia



AN

IToBepXHOCTHBINM, BHEITHUIA U BHYTPEHHUE MOTEHIMANIBL. ['aibBaHu ¥ BOJIbTA MOTEHIIMAI
DNEeKTPOAHBIN MOTEHIIAT

Knaccugukarus 371eKTpo10B NMEKTPOXUMHUYECKHX IIeTIei

Onpenenenne k03(pPUIMEHTOB aKTUBHOCTEH U YUCEN IepeHoca Ha ocHoBe u3Mepenuit I/(C

Tema 14. CTpoenue 3apsizKeHHBIX I'PaHUL pa3aesia

I e

JIBOMHOM 3JIEKTPUUYECKUH CIIOM

DIIEKTPOKANWIUISIPHBIC SIBJICHUS. Y paBHEeHHE JIunnmMena

EMKOCTB BOMHOTO 3JIEKTPUYECKOTrO CIIOSI.

ACOpOLIMOHHBIN METO/T U3YUEHHUS JBOMHOTO JIEKTPUUYECKOTO CIIOS

. MogenbHble IPEACTABIECHUS 110 CTPYKTYpE NBOKMHOTrO cios. Teopus I'yu-Hannmana-I'pemma

TeMa 15. DekTpoXuMHYeCcKasi KHHeTHKA

© NN kW=

9.

CKOpPOCTB NEKTPOXMMHUYECKOT0 IpoLecca

Mexanu3Mmbl Macca iepeHoca: 1ud y3usi, MUTpayst 1 KOHBEKIIHS

Tpu ocHOBHBIX ypaBHEeHUs AU(D(PYy3UOHHON KMHETUKI

3aBUCHUMOCTb TOKA M ITOTEHIMAJIA B YCIIOBUAX MEJICHHOM cTanmoHapHoi nuddy3uu
Teopus 3amenneHHOTo pa3psiia

[TnoTHOCTH TOKA OOMEHa

be3akTuBanmoHHbIN U 6€30apbepHbIN pa3psi

3aBUCUMOCTbH CKOPOCTH CTaJHi epeHoca 3apsia OT CTPOCHUN JBOWHOTO CIIOs
ConpspKkeHHbIE peakluy B 3JIEKTPOXUMUYECKON TEOPUU KOPPO3UHU

10. MeTo/p1 3 THI METAJUIOB OT KOPPO3HH

11. XuMuyeckue UCTOUHUKA TOKa

JIOTUYECKH TOCIIeI0BaTeIbHOE COOOIIEHHE Ha 33JaHHYI0 TeMY, MOKa3blBaThb €ro yMEHHE MPUMEHSThH

Kpurtepun popmupoBaHusi OLeHOK (OLEHUBAHKS) YCTHOI'O ONIPOCa

YcTHBIN onpoc SBJISIETCS OJTHUM M3 OCHOBHBIX CMOCOOOB yué€Ta 3HaHUN 00ydYaromierocs 1o Juc-
uuiuinHe «®dusnueckas XuMus». Pa3BEPHYTHIM OTBET CTYAEHTA JOJKEH MPEICTAaBIATH COOOM CBSA3HOE,

OIIPCACIICHUS.

Om 2 00 3 6annoe, craBuTCs, €Clii 00yYaroIuiics 1aéT OTBET, YAOBICTBOPSIONINI TEM K€ TPeOOBaHUSIM,
410 U /i 6ama «1», Ho nomyckaer 1-2 ommOKu, KOTOpBIE caM )K€ UCTIpaBIIsieT, U 1-2 Heouéra B mocie-

Bpezyﬂbmame YyCcmHO20 onpoca 3HAHUA, 06yualomezoc;1 ouenuesaromcsa no me@ymmeﬁ wKanie:

4 6anna, cTaBUTCS, €CIM O0YYAIOIIHIACS:
1) monHO M3NaraeT U3y4eHHBIH MaTepua, 1aéT MpaBUILHOE ONpeaeIeHHOe PU3UKO-
XUMHUYCCKUX HOHﬂTHﬁ;

2) oO6HapyXHBaeT MOHUMaHHE MaTepuasa, MOKeT 000CHOBATh CBOU CYX/IECHUS, IPUMEHUTH 3Ha-
HUS Ha NMPAKTHKE, IPUBECTU HEOOXOIMMBbIE TPUMEPHI HE TOJIBKO MO YYeOHUKY, HO M CaMOCTO-

ATCIIBHO COCTAaBJICHHBIC,
3) H3JIaracT MaTepual MocCJaCA0BATCIbHO U ITPABUJIBHO C TOYKH 3pCHUA HOPM JIUTCPATYPHOT'O
SA3bIKA.

JOBaTCIBbHOCTHU U A3BIKOBOM O(i)OpMJ'IeHI/II/I usjaracMoro.



Om 1 0o 2 b6annoe, ctaButcs, eciu oOyJaroniuiics 0OHapyKMBaeT 3HAHUE U TIOHUMaHUE OCHOB-

HBIX MOJ0XKEHUM JaHHON TEMBI, HO:

1) wu3naraet mMaTepual HEMOJHO U JOIYCKAeT HETOYHOCTH B ONPECIICHUH MOHSTHIA;

2) He yMeeT JOCTaTOYHO IIyOOKO U JOKa3aTeIbHO 000CHOBATh CBOM CYXKACHUS U MPHUBECTH
CBOU IIPUMEDHI;

3) wu3maraet Marepual HermocjaeI0BaTeNIbHO U JIOMYCKAeT OIIUOKHU B SI3IKOBOM O(OPMIICHUH U3-
J1araeMoro.

0 6annoe, craButcs, eciu 00yvaromuiics 0OHapyKUBaeT He3HAHUE OOJIbIIEH YaCTH COOTBETCTBRY-

IOLLETo pasjiesa u3yyaeMoro MaTepuana, I0myckaeT omuOKy B (GOpMYyITUPOBKE.

bannsl «4 », «3», «2» MOT'YT CTaBUTBCSI HE TOJIBKO 33 €IMHOBPEMEHHBIN OTBET, HO U 32 paccpeio-

TOYCHHLII BO BpPEMCHH, T.C. 3@ CYMMY OTBCTOB, JAHHBIX CTYACHTOM Ha IIPOTSXKCHUHN 3aHATUA
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5.1.2. OueHoOYHbIe MATEPHUAJIbI IJIsl JIA0OPATOPHBIX PadoT 00y4arolIerocs _(muno-
evle 3adanus)( konmpoaupyemovie komnemenyuu OIIK-1, OlIK-2,0I1K-6, I1K-1,I1K-
4,ITK-7)

WnterpanbHas u 1uddepeHuanbHas TeIioTa pacTBOPEHHMs], TEIJIOTa XUMUYECKON peakiuu
3akoH Payns u 'enpu. 3aBUCMMOCTD JJaBI€HUSI HACBILLIEHHOTO M1apa HaJl )KUJKOU (a3oi oT Temrie-
paTypsl.

TepMoanHaMuKa XUAKUX JETy4ux cmeceil. 3akoHbl KanoBasioBa

JnarpamMma cOCTOSIHUS IBYXKOMIIOHEHTHBIX CUCTEM C 3BTEKTHKOM, KOHTYPEHTHO U MHKOTYPEHTHO
MJIABALMNCA XUMUYECKUMH COEIMHEHUAMH, HEOTPAHUYEr0 PaCTBOPUMBIMU B KUIAKON U TBEPAOU
dasze.

Jluarpamma cOCTOSIHUSI TPEXKOMIIOHEHTHBIXH BOAHBIX M O€3BO/IHBIX COJIEBBIX CHCTEM
XuMHUECKUe paBHOBECHUS. Y paBHEeHUE U30TepMbl U U300apsl. [Ipunnun Jle-llatense-bpayna
KomnexkoTuBHBIE CBOWCTBA PACTBOPOB.

7 cemecTp

Kunernyeckue 3akOHOMEPHOCTH TOMOT€HHOTO KUCIIOTHO-OCHOBHOT'O KaTajn3a.

HepaBHOBeCHBIE NTPOLIECCHI B pACTBOPAX 3JIEKTPOIUTOB. DIEKTPOIPOBOAHOCTD, METOIBI U3MEPE-
Hus. Konnykromerpus

KuHetnyeckue 3akOHOMEPHOCTU T€TEPOTEHHBIX pEeaKLUn

MeTob! onpesiesieHns: NOPSAIKOB PeaKINU

Kunetnueckue 3aKOHOMEPHOCTH 0OPATUMBIX pEaKIHii

AHOMaJIbHas AJIEKTPONPOBOIHOCTh PACTBOPOB KUCIIOT U LIesIoueit

Meton O/1C niis onpeneneHus TEpMOANHAMUUYECKUX XapaAKTEPUCTUK IEKTPOXUMUYECKUX LiENEN
Pacyer paBHOBECHBIX COCTABOB B TOMOT€HHBIX U T€T€POreHHBIX CHCTEMaX

Kunerndeckue 3akOHOMEPHOCTH KAaTaIUTUUECKUX peaKLUi

0. Kunetnueckue 3aKOHOMEPHOCTH dJIEKTPOXUMHYECKUX peakiuil. J{uddy3nonnas kuneTnka, Teo-

pust 3ameuIeHHOro paspsaa. YpasHenue Taddens

Kpumepuu ouenku evtnonnenus nadbopamopusix pabom:
( 4 6aya) cTaBUTCS, €CIM BBIMIOJIHEHA JlabopaTopHas paboTa, opopmileHa B COOTBETCTBHH C TPEOOBAHHMSI-

MU B pabodyell TeTpaju, 3aluileHa W JaHbl MPaBHIbHBIC OTBETHI HA JOMOJHHUTENbHBIE BOPOCchl. OO0yUaromuiics
MIPOSIBU WHUIIMATUBY, TBOPUSCKUN IMONXOJ IIPU BBIMTOJHEHUH Pa0OThI, CIIOCOOHOCTh K aHAIU3y M MaTeMaTH4e-
CKOI 00paboTKe MONTYIEHHBIX Pe3yJIbTATOR.



(ot 2 10 30a/m10B) — €CIM BBIMOJIHEHA JabopaTopHas pabota, opopMiIeHa B COOTBETCTBUH C TPEOOBAHUSIMH B pa-
Ooueil TeTpamu, Py 3aIuTe paboThl U Ha JAOMOIHUATEIHHBIC BOPOCH! JaHbI HEUCUEPITBIBAIOIINE TPABUIBHBIC OT-

BCThI

(ot 1 1o 2 GayIOB) — €CITU BBIMIOJIHEHA JiabopaTopHas padoTa, opopmiieHa B paboueli TeTpaau He B COOTBETCTBUU
¢ TpeOOBaHHEM, B pacyeTax JOMYIIEHbI OIUOKH, TP 3alluTe paboThl U HA JOMOJHHUTEILHBIC BOMPOCHI HE JIaHBI
HEHCUYEPIBIBAIOIINE TPABUIHHBIC OTBETHI

(1 6anm) — ecnu BBIMIOTIHEHA J1abOpaTopHas padoTa, HO He oopmMiieHa B paboueil TeTpaan U He 3allHileHa

(0 Gaynm) — ecnm He BHITIOJHEHA J1abopaTopHas paboTa

5.1.3. OueHOYHBbIe MATEPHAJIBI JJIS CAMOCTOATEILHOM PAa00THI 00y4aI0Ierocs

(TumoBsie 3amaun )( koHTponupyembie komneteHuu OITK-1, OITK-2,0I1K-6, ITK-1,ITK-
4,1IK-7)

[lepeueHp TUNIOBBIX 3314 U CAMOCTOSITENIBHOM paboThl chOPMUPOBAH B COOTBETCTBUU C TEMATH-

KO MPAaKTUYECKUX 3aHATUI 110 TUCHUIUIMHE « PU3HUECKast XUMUS».

3aoauu

Tema «OCHOBBI XUMHYECKOI TEPMOTUHAMMKI»

1.

10.
11.
12.
13.

14.

15.
16.

Uro XxapakTepu3ylOT MapameTpbl TEPMOAMHAMHYECKON cucTeMbl? B yeM ominyne Makpo- U
MHUKPOCKOIMUYECKUX M1apaMETPOB CUCTEMbI? VI3MEHSIOTCS 1M OHU, €CJIM CUCTEMA JIOCTUIJIA TEP-
MOJIMHAMUYECKOTO paBHOBECHS1?

B uem pasznuuus BHENIHMX U BHYTPEHHUX [1apaMETPOB CHUCTEMbI, UHTEHCUBHbBIX U SKCTEHCHB-
HBIX?

Mosket a1 abCcoMoTHas TeMIieparypa ObITh OTPULIATEIbHON BETMUUHON?

Yro npencrapiser coOoi ypaBHEHHE COCTOSIHUA? YeM TepMU4ecKoe YpaBHEHHUsI COCTOSHUS OT-
JIMYAETCS OT KaJTOPUUYECKUX ?

Ilokaxxute uyto 3akoHbl boitna-Mapuorro, ['eit-JIroccaka, [Hapas u ABoragpo mpuBOIAT K
ypaBHeHMIO MenneneeBa-KnaiinepoHa sBISsACh €M0 YaCTHBIMU CIIydasiMH?

B uem npuHIMNUaNbHOE OTIIMYKME PeabHBIX ra30oB OT UAeANbHBIX? UTO MpeacTaBisioT coOoi
n3zotepmbl Amara?

OxapakTepu3yiTe OCHOBHBIE aKCHOMBI TEPMOJUHAMUKU: TIOCTYJAT O CYIIECTBOBAaHUU TEPMO-
JMHAMUYECKOTO paBHOBECHS, aJTUTUBHOCTH SHEPTHH TEPMOJANHAMUYECKON CUCTEMBI, TOCTYJIAT
CYLIECTBOBaHMs TEPMOIMHAMUUYECKON TEMIIEPATYPHI.

[Touemy GeckoHeUHO Majas BeMWYMHA paOOThI HE SBISIETCS MOJMHBIM audepernnanam? Yka-
’KUTE YaCTHBIE CIy4au, KOIrJa OHa MpUpPaBHUBAETCS K MOTHOMY AuddepeHmany Kakoro amuoo
CBOMCTBA.

BriBenure dopmyity i pacyera paboThl 00paTUMOro paclIMpeHHs WACATBHOIO Ta3a B Cilyyae:
a) n300apuyecKkoro; 6) N30TEPMUYECKOr0; B) aaradaTHUECKOro mpoliecca.

[Touemy Henb3s U3MEpUTH a0COTIOTHOE 3HAUEHNE BHYTPEHHEN SHEPTUu?

YTO NOHUMAIOT MO/ SHTAIBIINEN TEPMOANHAMUYECKON cucTeMbl? KakoBbI ero cBoicTBa?

3aueM Hy’KEH NEepPBbIM 3aKOH TEPMOJIUHAMUKH?

KakoBa MaTemaTnyeckas 3a1ch IEPBOTo 3aKOHA TEPMOJMHAMUKH B U] QepeHINaTbHbIX 1 HH-
TerpanbHbIX hopmax? KakoBbl OPMYTUPOBKH ITOTO 3aKOHA?

EcTp 5u pa3znuuus B 3amucsaX NepBOro 3aKOHA TEPMOJAMHAMUKY JIJIst 00paTUMOTo U HEOOpaTUMO-
IO Mpolecca, 1Jisl OTKPBITBIX U 3aKPBITBIX CUCTEM?

Jlokaxwure, 4To 3aK0H ['ecca SBIIsgeTCs CIeNCTBUEM NIEPBOTIO 3aKOHA TEPMOINHAMHUKH.

3aBUCHT JIU TETIOBOU A (EKT peakiiuy OT AaBJICHUs?



17. Yto Takoe TEPMHH «TETJIOBOM d(PPEKT XUMUIECKON peakiuu»? ECTh n pa3nuyusi B TOHITHIX
«TerIoBOro 3PpQeKTay M «TEIIOTHI mporecca»?

Memoouueckue pexomenoauuu no peuieHuio 3a0ad.
[Ipuctynasi Kk pacCMOTPEHHUIO MPUMEPOB U CAMOCTOSTEIILHOMY PEIICHHIO 3a7ad, HEoOXOJUMO BHHMA-
TCJIbHO MPOYCCTb KOHTCHT 11O COOTBCTCTBYIOIICMY BOIIPOCY TCMBEI. BbazoBrie KOHUICIIINUN B HaHHOﬁ TEMC
— 9TO KOHIICTIIUS 3aKOHA COXPAHEHUs YHEPTruu . BakHeH e MOHATHUS :TEPMOJUHAMUYECKAsE CUCTEMA ,
TEPMOJIMHAMHYECKUH MPOIIECC, BHYTPEHHSISI SHEPT U, TEIUIOTa, padoTa, TEINIOEMKOCTb, TEIIOBOH 3 dekT
peakiy. DTU TOHATHS CIEeIyeT BBIYYHTh U Pa300paThcs B UX COOTHOMICHHSX. [IpH pemieHnu Hcnoib30-
BaTh ()OPMYJIBI M aHAJTMTUYCCKUE BHIPAKEHHS B JICKIHSIX 110 ATOH TEMe.

Tema «BTopoii 3aK0H TePMOIMHAMUKI

Kaxkue Tepmonnnamudeckue CBONCTBA (IEPEMEHHBIE) CUCTEMBI CIIETYET MO/~
JIePKUBATH TTOCTOSTHHBIMU, YTOOBI 110 3HAKY U3MEHEHUS SHTPOIIMU MO>KHO ObLIO
CYIUTh O HaIpaBJIEHUH Tporecca?

Uro sBIsIeTCSl UHTETPUPYIOIIMM MHOKUTENEeM i GyHKIuuU nporecca Q7

[To kakuM BHYTpEHHUM TMepEMEHHBIM HAJ0 IPOBOAUTH MU hepeHIInpOBaHHE
(YHKIIUU COCTOSIHHSI SHTPOITUH, YTOOBI ITOJIYIUTh YCIOBHUS XUMHUYICCKOTO PAaBHOBECHS
M30JIMpoBaHHOM cuctembl? [louemy Juist 3TOM 11eIU HeNMb3s UCTIOIb30BaATh KOJINYECTBA
KOMITOHEHTOB MJIM COCTaBIISIOIINX?

B uem nposiBisieTcst XapaKTepUCTUIHOCTDh (PYHKIIMHA SHTPOTTHH?

= 0 0 N kW=

0. B xakoM U3 cieyromux 00paTUMBIX MTPOLECCOB — U30TEPMUYECKOM, a11a0aTHIECKOM,
M30XOPHOM WJIM M300apHOM — HE MPOUCXOUT U3MEHEHUS SHTPOIHN ?

11. Mexny HEKOTOPBIM UCXOHBIM cocTosiHMeM | n koHeuHbIM I ocymiecTBist0TCS 0OpaTH-
MBbIH 1 HeoOpaTUMBI niepexo/ibl. Kak cooTHOCATCS MexXy co00i M3MEHEHHEe SHTPOIUH,
TEIUI0Ta U paboTa ITUX MpoleccoB?

12. Kak u3MEHUTCSI SHTPOIUS U30JIMPOBAHHON CUCTEMBI IPU 0OPATUMOM TIPOLIECCe KPUCTal-
n3armn BemectBa? Kakoli 3Hak OyeT ©IMETh M3MEHEHUE SHTPOIIHH CUCTEMBI, €CITH ITPO-
IECC MTPOBOJIUTH B M30TEPMUYECKUX YCIOBHSIX?

13. Yro Hago caenate AJis TOro, YTOOBI UCIIOJIB30BAaTh YPaBHEHUS /111 0OpaTUMBIX

MIPOLIECCOB MPH pacueTe W3MEHEHHs TEPMOIMHAMUUYECKUX (PYHKIHUN B HEOOPATUMBIX

npoiieccax?

14. K uemy cTpeMHUTCS SHTPOIUS MPABUIBHO C(HOPMUPOBAHHOTO KPUCTAILIa IPU TPUOIIKE-
HUU K a0COTIOTHOMY HYIO?

15. IlepeuncinTe MpaKTHUECKH 3HAUNMBIE 33/1a49H, KOTOPBIE MOTYT OBITh PEIIEHBI C ITOMOIIIHIO

¢dbyHnaMeHTanbHbIX ypaBHeHU ['106ca

Memoouueckue pexomenoayuu no peuienuio 3a0ad.

[Ipuctynas Kk pacCMOTPEHUIO MIPUMEPOB U CAMOCTOSITEIILHOMY PEIICHHIO 3a7a4, Heo0Xo-
JUMO BHUMATEIFHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BOMpPOCy Tembl. ba3oBbie
KOHUEILHWHU B JAaHHOM TEME — 3TO KOHLEINLHS CYLIECTBOBAaHUs HHTpONuU . BaxkHenmmue
MOHSTHSI: SHTPOMHUS, TEPMOJIUHAMUYECKUIN MOTEHIINAJ, XUMUUYECKUN MOTEHINA , Xapak-
Tepuctuyeckue QpyHkiuu ,ypaBHeHue [ mdoca — ['enpMrosnbiia, HampaBIeHHOCTH MIPOIIecca.



OTU MOHATHUS CIEeAyeT BbIYYHTh U pazoOpaThcsi B UX cooTHomeHusX. [lpu pemenun uc-
M0JI630BaTh (POPMYJIBI M aHIUTHYECKUE BHIPKEHUS B JISKIIUSX 110 TAHHOU TEME.

Tema «TepmoguHAMHKA PAaCTBOPOB)

1. C xakoil Lenpl0 B TEPMOJUHAMUKY BBOJUTCS MOHATHE <KMapLHUAIBHOE MOJIBHOE
CBOMCTBO>>

2. CodopmynupyiiTe OCHOBHBIEC PA3IUUUs HOHATHI <KMOJBHOE CBOMCTBO>> M <Kmap-
[AAJILHOE MOJIBHOE CBOMCTBO>>.

3. Uem otnuuarotcs GpyHkmuu o6pazoBanus ot GyHKIUH cMemeHus? B kakom
CJIyyae OHM COBITQJIat0T?

4. OObscHUTE, TOYEMY B TEPMOJAMHAMUKE PACTBOPOB IPU BIOOPE CTaHIAPTHOIO
COCTOSIHUS IOJDKHO BBITIONHATHCS YCIOBUE UICHTUUHOCTH (Da30BBIX COCTOSIHUMN pac-
TBOpa U KOMITOHEHTOB.

5. KakoBa npakTrueckas 3HauuMocTh ypaBHeHus [ mub6ca—/lorema?

6. Ilpeanoxxkure HECKOIBKO CIOCOOOB MHTETPUPOBaHUs ypaBHeHus [ n66ca—
Hrorema. YUeM BbI3BaHA HEOOXOJUMOCTH TIepexo/ia OT (YHKIIUH L K Y P UHTETPH-
poBaHUU?

7. MOYHO JI1 110 U3BECTHBIM MaPIHATEHBIM CBOWCTBAM OJTHOTO KOMITOHEHTA Ou-
HapHOTO PAacTBOpa OMPEIETUTH CBONCTBA BTOPOTO, €CIIU HENb3sI MPOBECTH UHTETPU-
poBanue ypaBHeHus [ m66ca—/lrorema n3-3a orpaHUYeHHOCTH SKCIIEPUMEHTAIBHBIX
TAHHBIX?

8. UTo moJI0KEHO B OCHOBY 3KCIIEPUMEHTAIBHBIX METO/I0B ONPEACIICHUS aK-
TUBHOCTH U KO3 GUIIMEHTOB akTUBHOCTH? Kakas gomonHuTenbHas nHGpopMaus
HE0oOXoauMa I pacyeTa 3HaYeHUN aKTUBHOCTEH 110 KaJIOPUMETPUUYECKUM JTAHHBIM ?

9. Kakue 3Ha4ueHHsI MOTYT PUHUMATHh AKTUBHOCTHU U KO3 OUIIMEHTHI aKTHBHO-
CTH KOMITOHEHTOB pacTBopa?

10. Kakum 00pa3om 3aBUCUT aKTUBHOCTH OT TeMIlepaTypbl U f1aBieHus1? Kakoit
JIOTIOTHUTEIHHON HH(pOpMaIueil Ha/lo pacnoiarath, YT00bI OTBETUTH Ha 3TOT BO-
poc?

11. 3aBUCHUT M aKTUBHOCTH OT CMIOCO0A BBIpaKEHUS KOHIICHTpAIH? 3aBUCUT
T aKTUBHOCTBH OT BBIOPAHHOW CHCTEMBI OTCUETa CBOMCTB pacTBOpa?

[Ipuctynas Kk pacCMOTPEHHUIO MPUMEPOB U CAMOCTOSITEIbBHOMY PEHICHHIO 3a]ad, He0OOXOIMMO BHUMa-
TEJIBHO NPOYECTh KOHTEHT MO COOTBETCTBYIOLIEMY BONPOCY T€MbI. ba30Bble KOHLIENIMU B JAHHOW TEME
— 9TO KOHLENIMS TEPMOJWHAMMYECKON YCTOMYMBOCTH pacTBOpa. BakHeuve MOHATHA: WealbHBIE,
npesieIbHO pa30aBlieHHBIE, pealbHble  PacTBOPHI , 3aKOH Paynst u ['enpu , akTUBHOCTD , KOG GUIUIHT
aKTUBHOCTH, (DYHKIIMSI CMEUICHHUs, MaplHajibHble MOJIbHBIE BETUUYMHBl ,ypaBHeHHe ['n66ca — Jlrorema u
Jrorema -Mapryieca. OTH MOHATHUS CIIEAYET BEIYUHTh U pa3zo0paTbcs B UX COOTHOIIEHUsX. [Ipu pemennn
UCTIOJIb30BaTh (DOPMYJIbI M AHJIUTUYECKUE BBIPAXKEHUS B JIEKLUAX 10 JTAHHOM TeMe.

Tema «®a30Bble paBHOBECH D)
1. CdhopmynupyiTe OCHOBHOE pa3IMune B MOCTAHOBKE 3a7a4M pacyeTa paBHOBE-
CUIl B TOMOT€HHOM U F€TEPOTeHHOMN CucTeMax.



2. Ilo xkakuM BHYTPEHHUM NEPEMEHHBIM UIIETCSI MUHUMYM XapaKTEepPUCTUYECKOM
(GYHKIMU TIpU pacdeTe a) TOMOT€HHBIX, 0) TeTePOreHHBIX PABHOBECHIA?

3. OObscHUTE, TOYEMY KAKIYIO U3 MTAJAIOLUIUX B BO3yXE€ CHEKUHOK, IPE/CTaB-
JSIOLUX FTOMOT€HHYIO YaCTh T€TEPOre€HHON CUCTEMBI, HEJIB3sl pACCMAaTPUBATh KaK
OTIeNbHYI0 (azy.

4. Cxoinbko (ha3 MOKET CYIIECTBOBATh U PABHOBECHO COCYIIIECTBOBAThH B O/I-
HOKOMMOHEHTHOU cucteme? CKOJIbKO HOHBAPUAHTHBIX TOUEK MOXKET CYIlIeCTBOBATh
B OJTHOKOMIIOHEHTHOU cucteme? [IpuBeaure npumepsl.

5. Kakumu ToukamMy HaYMHAETCS U 3aKaHYMBACTCS KPUBAasi paBHOBECHS
KUIKOCTb—Tap?

6. OOBscHUTE, TOYEMY MIPU HATPEBAHUH HA BO3/yX€ JieJI INIABUTCS, a KPUCTAJI-
JINYECKU UOJI BO3TOHSIETCS.

7. OObsicHUTE, 3a4EM B CIIPAaBOYHUKAX MPUBOAST 3HAYECHUS TEPMOINHAMUYECKUX
CBOICTB BEILIECTB B TBEPJIOM U KUJKOM COCTOSIHUU B UHTEpBaje TeMieparyp ot 0
o 6000 K.

8. KakoB (husuueckuii CMbICT UMEET MPOIEHHE KPUBBIX (ha30BOT0 paBHOBECHS
3a Mpeaesbl yCToHYuBOCTH (asbl?

9. [Ilpu naBnenuu B cucteme 26,6 klla nukiiorexkcan u ATUIALETAT KUIIST
IIp1 OAMHAKOBOMU TemnepaType. [louemy npu HopManbHOM JaBJIEHUU TEMIIEpaTypa
KUIICHUS IIUKJI0oreKkcana Ha 3,6 K Brie, ueM stunanerara?

10. Kaxkoit cioco0 pemienust 3ajjauu pacdeTa paBHOBECHUH — MUHUMM3AIUEH
sHepruu I'm60ca UK 1o paBeHCTBY XMMHUUYECKHX MOTEHIIMATIOB — IO3BOJIIET OJHOBPEMEHHO OIpeIeNATh
U YCJIOBUS pPaBHOBECHS, U YCIIOBUS yCTOWYMBOCTH (haz?

11. O6BsicHUTE, TOUYEMY ITPU U3MEHEHUH TEMIIEPaTyphbl H3MEHSAETCS B3aUMHOE
pacrioyioskeHue TMHUN >Hepruit ' udoca da3 na nuarpamme G = f(x).

12. O6bsicHUTE, IOUEMY IS OIIPEIEICHUS COCTABOB PABHOBECHO COCYIIIECTBYIO-
X (a3 B OMHapHOH cucTeMe HE00X0AMMO CTPOUTH OOIILYIO KacaTeIbHYIO K SHEp-
rusim ['m60ca »tux dasz?

13. Moxet nu (pa3a BeliecTBa CyImecTBOBaTh 3a MpeesiaMu 00JIacTH €€ TEPMO-
JUHAMH4YecKol ycroiunBoctu? Ecinu — HeT, To moyemy, eciid a — TO MPHU KaKUX
yCIIOBUSAX?

14. Tlokaxwure, yTO B OMHAPHON CUCTEME, KOMIIOHEHTHI KOTOPOil 00pa3yroT une-
QJIbHBIN )KUJKUN PAacTBOP, HEBO3MOXKHO CYLIECTBOBAHHME a3€0TPONA U paccilauBaHue
bas.

15. Ilpu KakuX OTKJIOHEHUSX OT UJI€aTbHOIO MOBEICHUS KHUAKOCTH (TIOTOKHUTEIb-
HBIX WM OTPUIIATEIHHBIX) BOBMOXXHO pacciauBaHHe pacTBopa?

16. Cornacuo ypasuenuto lllpenepa, pacTBOpUMOCTb TBEPBIX BEIIECTB B KU~

KOCTH JIOJ’KHA YBEJTMYMBATHCSI C POCTOM TEMIIEPATYpPbl, OJJHAKO MHOTHE BELIECTBA
JIEMOHCTPHUPYIOT PETPOrpaIHbIi XapakTep pacTBopuMOocTH. [Ipeanoxute oObsicHeHNE
TOMY (haKTy.
28. Kakas cuctema OyaeT UMeTh HauOOJIBIIYIO TEMIIEPATYPy KUTICHUS U TIOUYEMY:
a) YMCTHIN JIETYYHil pacTBOPUTEIIb, 0) pa30aBlieHHBII pacTBOP HEJIETYYEro Belle-
CTBa, B) pa30aBJICHHBII pacTBOP JIETy4Ero BEUIECTBA TOM K€ KOHILEHTPALIUH, YTO
U B caydae 0)?

17. Kak BiusieT accouuanusi paCTBOPEHHOI0 BEIIECTBA HA JABJICHUE HACBIIIEHHO-
ro napa Haji pa30aBJIeHHBIM PaCTBOPOM HEJIETY4Yero BEIIECTBA B JIETYy4eM pacTBOPH-



Tene?

18. Mosxer i1 ipy 100aBJICHUN BEIIECTBA K PACTBOPUTEIIO TeMIIepaTypa KpH-
CTAJUTM3AIUHU PaCcTBOPa MOBBICUTHCA? OTBET 000CHYMTE.

19. IlpuBeaure mpuMepbl HOHBAPHAHTHBIX TOUEK Ha (Da30BBIX TuarpamMmax Ou-
HApPHBIX CHCTEM.

Memoouueckue pekomenoayuu no peuieHuIo 3a0au.

[Ipuctynas K pacCMOTPEHHMIO MPUMEPOB U CAMOCTOSATEIBHOMY PELICHHIO 3a/a4, HeOOXOAMMO BHHMa-
TEJILHO MPOYECTh KOHTEHT MO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. ba3oBble KOHIIETIIMU B JaHHOH Teme
— 9TO KOHIIETIIMsI OCHOBHOTO 3aKOHa (pa30BOTr0 paBHBecHs- mpaBmwio ¢a3 ['m6Oca n yacTHBIE yCIOBUSA
¢azoBoro paBHOBecHs . Baxneimme nouatus: $aza , KOMIOHEHT, CTEHEHb CBOOOIbI, TpaBmiio (a3 ['m606-
ca, ypaBHenue Kitaysmyca —Knalinepona, auarpamMmma cOCTOSIHHS, 3aKOHbI KOHOBaoBa,IPUHLIUII HETIPE-
PBIBHOCTU U COOTBETCTBMSI. DTH IOHATHS CIEAYyeT BbIyYMTh M pazoOpaTbcs B UX COOTHOLIeHUsX. [Ipu
PELIEHNH UCTIO0NB30BaTh (POPMYJIbl AHATUTUUECKHE BBIPAYKEHHUS B JICKIMAX 10 JaHHOH TeMe .

Tema «XuMHuyecKkne paBHOBECHS)

CdopmynupyiiTe 0011Iee ¥ 9aCTHOE yCIOBUS XUMUYECKOTO PAaBHOBECHS.

3ayeM BBOAMTCS XUMHUYECKasi IEpEMEHHas & U KaKOB ee (PU3HUYECKHA CMBICIT?
OT KaKuX TePMOJUHAMUYECKHUX TIEPEMEHHBIX 3aBUCHT KOHCTAHTa PAaBHOBECHS?

.

3a cyeT 4ero MoKeT U3MEHITHLCS CTENEHD MMpeBpaliCHUA NCXOJHOI'0 BECUICCTBA B OHHOﬁ H TOM Ke

peakIMy, MPOTEKAIOLIeH B Pa3HbIX PACTBOPUTEISIX?

5. OObsacHUTE, HOYeMy 110 3HaKy CTaHIapTHOMU sHepruu ['nd6ca peakinu Henb3s, BOOOIEe roBOpS,
CYIMTb O HaIpaBJeHUH mpolecca? B kakux ciyyasx cOBNaaaloT 3Ha4eHus sHepruu [ uboca n
cranfapTHoOH sHeprun ['n66ca peakuuu?

6. IloyeMy KOHCTaHTBI PAaBHOBECHSI, UCIIOJIb3YEMbIE B TEPMOAMHAMUKE, SIBIISIOTCS

BEINM4YnHaMn 663pa3MepHBIMI/I? 3auem HMHOTI'JIa YKAa3bIBArOT Pa3MCPHOCTU YU CJICHHBIX 3HAUYEeHUH KOH-

CTaHT paBHOBECHsI peaklnii B pacTBOpax?

7. Kakue cymecTByIOT ClIOCOObI CMEIEHUsI paBHOBECHS T'a30(a3HbIX peaklnii a) 0e3 N3MEHEHUs
Yyucia MoJjieH, 0) ¢ ”3BMEHEHHEM YHClia MOJIEH YYaCTHUKOB PEaKIuu?

8. Kak ckakeTcst Ha paBHOBECHOM BbIXO/JI€ MPOIYKTOB pa30aBiIeHNE PeaKIIMOHHOW CMECH HHEPTHBIM
ra30M C OJIHOBPEMEHHBIM YBEJIWYEHHUEM OOILEro JIaBJICHUs B CHCTEME B CiIydae ra3oa3zHoil peak-
uu 1/2A +B=1/3C + D?

9. OOBbsicHUTE, B YeEM OIPaHUUYEHHOCTH MOAX0/Ia pacueTa paBHOBECHOI'O COCTaBa CMECH € TIOMOIIbIO
KOHCTAHTBI PaBHOBECH. HpeJIJ'IO}KI/ITe AJIBTCPHATUBHBIC BApUAHTEI.

10. HpI/I KaKnX YCJIOBHAX NOCTUTAaCTCA MaKCUMaJIbHAA CTCIICHD IMPEBPAIICHNA P€arcHTOB U MaKCH-

MaJIbHBIN BBIXOJ MPOAYKTOB PEAKIMHU IIPU IOCTOSSTHHOM Temneparype?

Memoouueckue pexomenoayuu no peuienuio 3a0ad.
[Ipuctynasi Kk pacCMOTPEHHUIO MPUMEPOB U CAMOCTOSITEIILHOMY PEIICHHIO 3a7ad, HeoOXOIUMO BHUMa-
TCJIbHO MPOYCCTb KOHTCHT IO COOTBCTCTBYIOIICMY BOIIPOCY TCMBEI. ba3oBrie KOHUICIIINUNU B IIaHHDfI TEMC
— 9TO KOHICIIHNA XUMUYCCKOTO PAaBHOBCCHA H 3aKOH HeﬁCTBHﬂ Macc . Baxkaelimue nNoHATHSA: XUMUYe-
CKasi TIpEMCHHAsi , KOHCTAaHTa PAaBHOBECHS , XUMHUYECKOE CPOJICTBO ,YPaBHEHHUs M300apbl M H30XOPHI



Bant —T'odda . DTu nowsTHS ClieayeT BBIYYUTh U pa3o0paThecs B UX cooTHomeHusX. [Ipu pemennn uc-
I10JIb30BAaTh q)OpMy.]IBI 1 aHAIMTUYCCKUC BBIPAKCHUA HNPCACTABJICHHBIC B JICKIIUAX I10 I[aHHOfI TEME .

Tema «AncopOLHOHHbIE PABHOBECHSD

OO01mmas xapakTeprcTHKa aICOPOITMOHHBIX TIPOIECCOB
Buapr ancopOruii

Jlokanu3oBaHHas U HEJIOKAIM30BaHHAS a/ICOPOIIMU
MOHOMOJIEKYJISIpHBIE B MTOTUMOJICKYJISIPHBIC aJICOPOLINN
AncopO1ust U3 pacTBOPOB U T'a30B

N3oTepmbl 1 1300apsl agcopounn

VYpasHenue Jlenrmiopa u ypasHenue [ enpu

© NN kW=

[Tommmonekynsipaas ancopoums. BeiBoa ypasaenus 62T

[Tpuctymnas K pacCMOTPEHHUIO MPUMEPOB U CAMOCTOSTECILHOMY PEHICHHIO 33]a4, HEOOXOJMMO BHHMa-
TEJIBHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BOMPOCY TeMbl. ba3oBbie KOHIENIMY B IaHHOW TeMe
— 9TO KOHIICTIIIUS aJICOPOLIMU aICOPOIIMOHHOTO paBHOBECHS . BaskHel e NOHATHUS: aicOPOCHT. aJicop-
0ar, BUBI acOpPOIUH, JOKATH30BaHHAS M JICIOKAIM30BaHHAS aJCOPOIHsI, MOHOMOJICKYJISIpHAS M TOJIH-
MOJISKYJIsIpHast agcopOrusi, OmnpenenceHue aacopoumu mo ['m6Ocy ,M30TepMbl U M300apbl aCOPOIIHH.
epaBHeHue Jlenrmiopa, ['eHpu, KOHCTaHTa aJCOPOIIMOHHOTO PABHOBECHS ,IIOJIMMOJICKYIISIpHAs aacopO-
uust bpynayspa - Omera - Temnepa

Tema « OCHOBHBIE IOHATHS U MOCTYJIATHI CTATHCTUYECOH TEPMOANHAMHKH»
1. ChopmynupyiTe OCHOBHYIO HJICIO CTATUCTUYECKON TEPMOTUHAMUKHY.

2. IlpuBenute npuMepsl TUCKPETHBIX U HETIPEPBIBHBIX PACIIPECICHUMN.

3. JlaiiTe onpeneneHue CIeAYIOMUX MOHATHI CTATUCTHYECKONH MeXaHUKH: (pa3o-
BOE IIPOCTPAHCTBO, (a30BbIil 00beM, (ha3oBasi TPACKTOPHUSL.

4. Kakue cymniecTByroT ClIocOObI CTATUCTUYECKOTO YCPETHEHUSI MUKPOCKOITYE-
CKHX CBOWCTB TEPMOJAMHAMUYECKON CUCTEMBI?

5. Yrto Takoe CTaTUCTUYECKUI aHCaMOJIb M B YEM CMBICIT €r0 UCIIOJIb30BaHUs?

6. KakoB usudeckuii cMbIci GyHKIIUU pacrpeeneHus B pazoBoM MPOCTpaH-
cTBe?

7. KakoB ¢usudeckuii cMbIci Teopembl JInyBUILIS 0 QYHKIMH pactpeaeieHus?
8. Kakwue BbI 3HaeTe TUIbI ancaMOuelt? Kakiumu MakpOCKOIMMYEeCKUMHU MTePeMEH-
HBIMH OHH OIHMCHIBAIOTCS?

9. [louemy pa3Hble TUIIBI aHCaMOJIEH TPU pacueTe TEPMOJIUHAMUYECKUX CBONCTB
JAI0T OJTHU U T€ K€ PE3yJIbTATHI?

10. ChopmynupyiiTe OCHOBHBIE ITOCTYJIATHI (HE MEHEE TPEX) CTATUCTUUECKOU
TEPMOJIUHAMUKH.

11. Yem oTinuaroTcs APyTr OT Apyra pacnpeaeieHus Makcpesa o NpoeKuu
CKOPOCTH H 110 a0COIIOTHOMY 3HAUYE€HUIO CKOPOCTH?

12. Yto Takoe TepMoIMHAMUYECKasi BEPOSTHOCTh? YeM OHa OTIMYaeTcs OT
CTaTUCTUYECKOW BEPOSITHOCTH?

13. MoxHo nu pacnipenenenne MakcBeiia CUuTaTh YaCTHBIM CIIydaeM pacrpe-
nexenust bonbimana?

14. IlpuBeauTe HE MEHEE NBYX OTJIMYMI KBAHTOBOW CTaTUCTUYECKOW TEPMOIH-



HaMUKH OT KJIACCUYECKOM.

Memoouueckue pexomenoauuu no peuieHuio 3a0ad.

[Ipuctynasi Kk pacCMOTPEHHUIO MPUMEPOB U CAMOCTOSTEIILHOMY PEIICHHIO 3a7ad, HeOOXOIUMO BHUMA-
TEJIbHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BOMPOCY TeMbl. ba3oBble KOHUEMNIMU B IAHHOW Teme
— 9TO 3Hasl 3aKOHBI YMNPABJISAIONIME IBUKEHUEM OTIEIbHBIX YACTHUI] ,MOKHO YCTAHOBUTbH 3aKOHBI IMOBE-
JICHUSI MAKPOCKOTTMYECKUX CUCTEM . BaxkHEHIIE MOHATHSA: CTATUCTHYECKOE yCpeIHeHue , pazoBoe Mpo-
CTPaHCTBO  ,CTATHCTHYECKHWE aHcaMOau  ,yHKIUS pacnipenenenusi, TeopeMa JImyBuiis
,MUKPOKAaHOHHYECKHI , KAHOHUYECKHIA, OOJIBIION KAaHOHMYECKHI aHcaMOIu , pacnpenencane MakcBel-
na , boapiMana . OTH MOHATHS CleIyeT BEIYYHTh U pa30o0paThes B X cOooTHOMmEHMsX. [Ipu pemennn mc-
0JIb30BaTh (DOPMYIIbI M AHATMTUYECKHUE BHIPAKEHHUS JICKIIHH 110 TaHHOM TeMe.

Tema «O01IHe COOTHOLIEHUS MEKAY CTATUCTHYECKUMH M TEPMOAUHAMUYECKUMHU (PYHKIMSMMU.
Crartucruyeckasi TEPMOAUHAMMKA UI€AJTbHBIX U PEAJTbHBIX CHCTEM).

1.Kax cBsi3aHa 1oyiHasi CyMMa IO COCTOSIHUSAM CUCTEMBI U3 N 0JIMHAKOBbIX

HEB3aMMOJIEHCTBYIOLIMX YaCTULL C MOJIEKYJISIPHOM CyMMOM IO COCTOSIHUSAM a) JUIst

CBOOOHO ABMKYIIUXCS YACTHIL; 0) /Ui 4acTHILl, GPUKCUPOBAHHBIX Ha MOBEPXHOCTU?

2. Yto Takoe > dexTrBHasg Temneparypa? Kakos ee mops 10K BETUUHUHBI U151

BpalleHHs], KOJIEOAHUH, SJIEKTPOHHBIX NEPEX010B?

3. Ha yem ocHOBaHO pazOueHHe TepMOIUHAMUYECKUX (QYHKLUI Ha BKJIabl OT

Pa3IMYHBIX BUJIOB IBHKEHUSA?

4. Kakue BUbI IBUKEHUS BHOCST BKJIaJl B TEPMOJAMHAMUYECKUE (QYHKIIUN OHOATOMHBIX WJI€aJIbHBIX T'a-
30B?

5. OT KaKkuX MOJIEKYJSPHBIX TApAMETPOB 3aBUCAT MOCTyNaTeNbHas, BpalllaTesb-Hasi, KoyedaTenbHas
CyMMa 1o COCTOSIHUSIM?

6. CKOJIbKO BHYTPUMOJIEKYJISIPHBIX KosleOaHuit npoucxoaut B monekynax H2,H20, CO2, CH4?

7. Kak cBsizaHa KOHCTaHTa paBHOBECUsI ra30(a3zHON peakIy ¢ CyMMaMHU MO COCTOSIHUSM OTIEIIbHBIX
BELIECTB?

8. CnpaBeaniuBoO JM pacipeaeneHre MakcBea o CKOpoCTsIM Uil HenJleallbHBIX ra3oB? OObACHUTE,
oyemy.

9. Uto Takoe kKoHpUTYyparmoHHBIA HHTErpai? OT KaKUX TEPMOIUHAMUYECKHUX

MIEPEeMEHHBIX OH 3aBUCHUT B 0011IeM cirydae?

10. Yemy paBeH KOHQUTYpaLlMOHHBIA HHTETpaJl )i UeabHOTO raza?

11. ChopmynupyiiTe TeOpeMy O COOTBETCTBEHHBIX COCTOSAHUAX. KakoBbI ycio-

BUS €€ IPUMEHUMOCTH?

12. Kakue npuOnuxeHus UCTIONIb3YIOTCS MPH BBIBOJIE BUPHATLHOTO ypaBHEHHUS

COCTOSIHUS 17151 pa3peKEHHbIX HEUJIEAJIbHBIX I'a30B?

13. IlpuBenute nBa mpruMepa NOTEHIMAIOB, ONMKUCHIBAIOIINX MEKMOJICKYJISIPHbIE

B3aMMOJCHCTBHA. Y JOBJIETBOPAIOT JIM 3TH NOTEHUIUANBI YCIOBHUIM TEOPEMBI O COOT-

BETCTBEHHBIX COCTOSIHUSAX?



14. Kak cBsi3aH BTOpOW BUpHATILHBIN KO3 (GUIIMEHT ¢ TTapaMeTpaMu MEXMOJIe-
KYJISIPHOTO B3aUMOJAENUCTBUA?

15. MOXHO 71 METOJAMU CTATUCTHUUECKON TEPMOJIMHAMUKHY BBIBECTH YPABHEHUE
Ban-nep-Baanbca?

Memoouueckue pekomenoayuu no peuieHuIo 3a0au.

[Ipucrynas kK pacCMOTPEHHUIO MPUMEPOB U CAMOCTOSITEIILHOMY PEHICHUIO 3a7ady, HeoOXOJUMO BHHMa-
TEJIBHO MPOYECTh KOHTEHT 10 COOTBETCTBYIOLEMY BOIPOCY TeMbl. ba3oBble KOHIENIMHN B JaHHOW TeMe
— 3TO KOHIICTHUS CYLIECTBOBAHUS CBSI3M MEXIY (pyHKIMEH pacmpelereHHs paBHOBECHOH CHUCTEMbI U
TEPMOJMHAMHYECKUMH CBOWCTBAMU . BaykHeHIHe MOHATHS: TEPMOJUHAMHYECKAsT BEPOSITHOCTh, (hOpMY-
na bonpiMaHa ,cTaTHCTUYECKAsh CYyMMa, CBSI3b CyMMBI TI0 COCTOSIHUSIM C TEPMOJUHAMUYECCKUMH (DYHK-
UUSIMH ,MOJICKYJISIpHAsl ,[TIOCTYIATeNbHAsI, BHYTPEHHSSI CyMMa IO COCTOSHUSIM, YPaBHEHHSI COCTOSHUS
UJICTbHOTO Ta3a , KOHCTaHTa PaBHOBECHUS , CyMMa MO COCTOSIHHUSIM PEAIbHOTO Ta3a. JTH MOHATUS CIIeTY-
€T BBIYYHTb M pa3o0parbcs B UX cooTHouleHusX. [Ipu pemieHun ucnonb3oBaTh GOpMyJIbl U aHAIUTHYE-
CKHUE BBIPAKCHUS JIEKIIMH MO JAHHOM .

Tema «@opmajibHASI KHHETHKA)

1. KakoBa riaBHas 3ajjadya KHUHETUUECKOTO UCCIIEA0BAHNS XUMUUECKON peakuu?
2. JlaiTe onpeniesieHus CASAYIOMINUX MOHATHI: HUHTEPMEIUAT, FJIeMEHTapHas pe-
aKLs, MEXaHNU3M peakluu, IEPEeX0JHOE COCTOSTHUE, CKOPOCTh PEAKIUU, KHHETHYE-
CKO€ ypaBHEHME, KHHETHYECKasi KpUBasl.

3. Kaxk cBsizaHbl CKOPOCTh 10 aMMHAKY, CKOPOCTb IO KUCIOPOAY U 0011ast
CKOpPOCTh peakunu roperust ammuaka 4NH3 + 302 = 2NO + 6H20?

4. Kakue u3 nepeunciieHHbIX BEJTMUYMH MOTYT IPUHUMATh a) OTpULATEIIbHbIE;

0) 1poOHBIE 3HAUEHHS: CKOPOCTh PEAKIINH, MTOPSAIOK PEAKIIMH, MOJEKYISPHOCTh
peaKIMy, KOHCTAaHTa CKOPOCTH, CTEXUOMETPpUUYECKHI KodppuuneHT?

5. Kakast 13 nepednciaeHHbIX BETMYMH MOKET IPUHUMATD TOJIBKO II€JIble 3Haue-
HUS: a) IOPSIIOK Peakiiu; 0) CKOPOCTh peaKkiuy; B) MOJIEKYJISIPHOCTh PEAKIUu?
6. Hannmmure BeIpakeHUs JJ1 3aKOHA JACHCTBYIONIUX MacC B Clydae dJIEMEH-
TapHBIX peakluii IEpPBOro, BTOPOro U TPETHETO MOPSIKOB.

7. MoseT Jn CloXkKHasi peakLys UMETh LBl MOPAJI0K?

8. Uemy paBHa pa3MEpHOCTb KOHCTAHTBI CKOPOCTH JUIsl p€aKLUii IEPBOTO, BTO-
pOT0 U TPETHETO MOPAJIKA, €CIIN KOHLIEHTPALUS BbIpa)KEHA B MOJIb * J1—17

9. MoeT 511 CKOPOCTh CIIOKHOM PEaKIMU 3aBUCETh OT KOHLEHTPALUU IPOAYK-
TOB peakuuu?

10. Kakue cyuiecTByrOT criocoObl U3MEpEHHUsl KOHIIEHTpalUil pearupyrommx Be-
niecTB?

11. Yto Takoe nceronopsaok peakuuu? Yem oH oTau4aercs oT oOILIero mno-
psanka?

12. Ucnonb3yst KUHeTHYECKue KpuBble Ha puc. 17.4 (u. 1, § 17), moctpoiite
rpaduKy 3aBUCUMOCTEN CKOPOCTH PEAKIMH M0 KaXXI0MY BEIECTBY OT BPEMEHHU.
13. ChopmynupyiiTe MPUHIIAIT HE3aBUCUMOCTH XUMHUYECKUX peakiuil. Kakum
00pa3oM KOHKYPUPYIOLIHE PEAKIIUU BIUAIOT HA CKOPOCTb JIEMEHTAPHOH peakiuu?
14. Yem oTnuaaroTcst GOpMYITUPOBKU 3aKOHA JICUCTBYIOIIMX MAcC TSI SJIEMEH-
TApHBIX U CI0KHBIX PEAKIUNA?



15.Chopmynupyiite psaMyro U 00paTHYIO 33/1a4l XUMHUYECKON KHHETHUKH.
[IpuBennuTe KOHKpPETHBIE IPUMEPBI PEAKIUI 1-r0 1 2-r0 nopsaka.

16. Onpenenure nepuo noxypacnazga ajis peakuuu 0-ro nopsijika.

17. I[louemy Ha puc. 18-1 (u. 1, § 18) kuHeTHUECKHE KPUBBIE B KOHIIE PEaKIIUU
OTKJIOHSIFOTCSL OT MPAMBIX?

18. Ha omHOM rpaduke n3o0pas3uTe 1Be KHHETHYECKHE KPUBBIC JUIsl peakiuii 1-ro
MOPSIAKA C Pa3HBIMU KOHCTaHTAMU CKOPOCTH U YKaKUTE KPUBYIO, COOTBETCTBYIOILYIO
00JIbIlIel KOHCTAHTE.

19. Ha onHoM rpaduke n3o0pa3ute KHHETHISCKHUE KPUBBIC Il peakiuil 1-ro
MOpAJIKA U 2-T0 NOPSAJKA, €CJIU HauyalbHbIE KOHIIEHTPAL[MN BCEX PEAr€HTOB PaBHBI

1 Monb: 1—1 U BCce KOHCTAHTBI CKOPOCTH, BBIPAXKEHHbIE Uepe3 MoJb - 1—1 U c,
paBHbI 1.

20. IIpu xakux ycinoBusix peakiusi A + B — P MoxxeT onuchIBaThC KHHETUKOU
1-ro mopsiaka?

21. 3a kakoe Bpems 75% BeliecTBa BCTYIUT B PEaKIIUIO a) epBoro, 0) BTOporo,

B) TpeThero nopsaka’?

22. MoxHo 11, aHaioruuno gopmyne (18.9) (u. 1, § 18), onpenenuts cpeanee
BpeMs KU3HH JIJIs pEakluu 2-To mopsiaka?

23.Kakue koopAMHATHI HAJ0 UCIIOIB30BATh MPU PEIICHUH OOPATHOM 3a/1auu JJis
peakuuu 3-ro nopsiaka’?

24. IlpoBeaute kKMHETUYECKUH aHan3 peakuuu (—1)-ro nopsinka. CoctaBbTe

U pelInTe KHHETUYECKOE YPaBHEHHE, HAIUTE MTEpUO/I IToTypacnaja.

25. Jlns peakuuu 1-ro mopsiika OnpeaeuTe 3aBUCUMOCTh CPEAHEH CKOPOCTH peakIiu B uHTepBane (t1,
t2) oT cpenneli kouueHTpauu (cl + c2)/2.

26. IlpuBenuTe mpuMepsl OOPAaTUMBIX PEAKIUil MEPBOTO MOPSAKA.

27. Kak cBsi3aHa KOHCTaHTa paBHOBECHUS B 00paTUMOM peaklMy ¢ KOHCTAaHTaMHU
CKOpPOCTH 3JIEMEHTAPHBIX CTAUI?

28. N300pa3urte KnHETUYECKHE KpUBbIE 17151 o0paTuMoii peakuuu ¢ K = 1.

29. Korga ckopocTs 00paTuMoi peakiiuu 00Jibiiie — BOJU3HM paBHOBECHS HIIH
Bnanu ot Hero? [loaTBepauTe OTBET ¢ moMoIIbio cootHorneHus (21.11) (u. 1, § 21).
30. Kak usmeHnsiercs Bpems penakcaiu (T. €. BpeMs MPaKTUYECKOT0 YCTaHOBIIe-
HUS paBHOBECHs) C pocToM TemrepaTypsl? [Touemy?

31. IlpuBenuTe MpuUMEpPHI MapaLIEIbHBIX peakiuii (He 00s13aTeIbHO MIEPBOTO MO-
psiaKa).

32. Ilouemy B mapajuIeIbHBIX PEAKIMAX IIEPBOIO MOPSAKA KOHIEHTPAUHU IIPO-
JYKTOB TIPOTIOPIIMOHAIILHEI APYT APYTY?

33. O0BscHUTE, TOYEMY B MapajlIeIbHBIX PEaKIUAX TUMUTHPYIOLIEH cTaquei
SBJISIETCS OBICTpasi peaKiusl.

34. MOHO M AJis1 cy4asi ABYX MapajiebHbIX PEaKIMil MepBOro nopsaka

HaWTH 00€ KOHCTAHTHI CKOPOCTH 110 €IMHCTBEHHOM KUHETHUeCKO# kpuBoii? Ecnu na,
TO KakK 3TO C/IeaTh?

35. Kakue ycnoBus ciocoOCTBYIOT KHUHETHYECKOMY KOHTPOJIIO, a KaKHe — Tep-
MOJAMHAMUYECKOMY B apAJIJIEIbHBIX PEAKIUAX ?

36. cnonb3yst KHNHETUYECKUE YPaBHEHUS, HO HE pelias ux, JOKaXKUTe, 4TO

B MTOCJIEZIOBATEIbHBIX PEAKIUIX TOUKA epernda Ha KWHETHUYECKON KPUBOM MPOTyKTa
COBIAJAET C TOYKOM MAaKCUMyMa KOHIIEHTPALIMK HHTEpMEINATA.



37. Ilpu Kakux yCJIOBHSX CKOPOCTh NEPBOM CTAIMH B LIETIOYKE JABYX MOCIIEI0BA-
TEJIbHBIX PEaKlNi MPAKTUUYECKH paBHA CKOPOCTU BTOPOi cTaguu?

38. HaiinuTe BplpakeHHE )11 MAKCUMaJIbHOW KOHLEHTPALUU HHTEpMEaraTa

B kuHeTn4eckoit cxeme A — B — D. Ot uero 3aBUCHUT 3Ta BeJIMYMHA — TOJIBKO OT
OTHOIICHUS KOHCTAaHT CKOPOCTH WJIA U OT UX a0COTIOTHBIX 3HAYCHHIA?

39. Haitgure nipeaesnbl BETUYUHBI VY

I=ympu a) y — 0;6) y —o0;B) y — 1.

40. JlokaxxuTe, 4TO B OCJIEAOBATEIbHbBIX peakiusix A — B — D oTtHoieHue
MaKCHUMaJIbHOM KOHIEHTPALMU UHTepMENaTa K KOHLIEHTPAIlUU peareHTa B 3TOT e
MoOMeHT BpeMenu paBHoO k1/k2.

41. Yto Takoe BEKOBOE PaBHOBECHE U YEM OHO OTJIMYAETCS OT IIEPEXOAHOIO
paBHOBecHsI? Bo3MOXKHO 711 BEKOBOE paBHOBECHE B LIEMIOUKE, COJleprKalleil Ooee
JBYX CTaui?

42. O6pacHUTE, KaK, U3MEPsIs MOJI0KEHUE U BETMUYNHY MAaKCUMyMa Ha KUHETH-
YeCKOM KpUBOM MHTEpMEANATa, MOKHO ONPEIEIUTh KOHCTAHTBI CKOPOCTH OTAETBHBIX
CTaaui B OCIEN0BaTENbHBIX peakuusiax A — B — D.

43. OnumuTe OJMH U3 CIIoCOO0B (JI000H) penieHrs 00paTHOM 3a1auu IS
IIOCJIEI0BATEIIbHBIX PEAKIIU.

44. He pemiast KHHETUYECKUX YPaBHEHUH, KAYECTBEHHO ONMIIINTE KUHETHUYECKUE
KpUBBIE JUIsl TPEX MOCIE0BaTENbHbIX peakuuili Al — A2 — A3 — P npu ycnosuu,
YTO BCE KOHCTAHThI CKOPOCTH MPUMEPHO PABHBI IPYT APYTY WU UMEIOT OJUH U TOT
K€ TIOPSAJIOK BETMYUHBI.

Memoouueckue pekomenoayuu no peuienuio 3a0au.

[Ipuctynas Kk pacCMOTPEHHMIO NMPUMEPOB U CAMOCTOATEIBHOMY PELICHHIO 337134, He0OXOAMMO BHHMa-
TEJBHO IPOYECTh KOHTEHT 110 COOTBETCTBYIOLEMY BOIIPOCY T€MbI. ba3oBble KOHIENIMM B JaHHOU TEME
— 3TO KOHIIENIHSA KHHETUYECKOr0 3aKOHA JIEHCTBUSL Macc , MOPSIOK peaklMu , U NPUHIUI KBa3uCTa-
LIMOHAPHOCTHU U KBa3upaHoBecus . BaykHelye MoHATHS :3aKOH JEHCTBHUS Macc , MOJIEKYJIIPHOCTh peak-
1M, IpsMas U oOpaTHas 3aja4ya ,KOHCTaHTa CKOPOCTH , IPUHLUI KBa3UCTAlIMOHAPHOCTH U KBa3UpaHOBe-
cHsl,. DTU MOHATHS CIeAyeT BbIyUUTh U pa300paTbcs B UX COOTHOIIECHHUAX. [lpu perieHun ucnonab3oBaTh
(bopMyJbl M aHATUTUYECKUE BBIPAKEHUs JIEKLMH 110 JAaHHOU TeMe.

Tema «Teopusi XUMHYECKOH KHHETHKI)

1.ChopmynupyiiTe OCHOBHBIE IOMYIIEHUS TEOPUU AKTUBHBIX CTOJIKHOBEHH.

2. Ilepeuncnure OCHOBHBIE THUIIBI CTOJIKHOBEHHN. YeM OHM OTJIMYAOTCS IPYT OT
npyra?

3. Kakyto pa3sMepHOCTh UMEET a) CEUCHHE CTOJIKHOBEHUS; 0) CeUeHUe peakiuu?
4. O0bsicHUTE (PU3MUECKUI CMBICI CTEPUYECKOTO MHOXKHTEIS, TaliTe €ro cTa-
TUCTUYECKYIO U TEPMOJIMHAMUYECKYIO MHTEPIIPETALIMIO B paMKaX TEOPUU aKTUBHUPO-
BaHHOT'O KOMILJIEKCA.

5. B xakoM citydae ce4yeHHe CTOIKHOBEHUS OOJbIIe — JUIsl )KECTKUX cep HITu
B CiIy4ae NPUTSHDKEHUS MOJIEKY?

6. Kak cBsi3aHa OnbITHAs YHEPTHS AKTUBALIMU C UICTUHHOM B paMKax T€OpUU
CTOJIKHOBEHUI?

7. U300pa3ure THINYHYIO 3aBUCUMOCTh KOHCTAHTBl CKOPOCTH MOHOMOJIEKYJISIP-



HOW peakuu OT JaBJICHHUS.

8. Uto Takoe AaBieHHUE MEPex0/1a U KaK OHO CBSI3aHO C KOHCTAHTaMU CKOPOCTH
OTJIETIbHBIX cTaaui B cxeme Jlunnemana?
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9. N300pa3uTte MOTeHINATHHYIO KPUBYIO IByXaTOMHON MOJIEKYJIBI H YKQXKUTE Ha
HEeH HEePruio U JUIMHY CBS3U.

10. YUTo Takoe akTUBUPOBAHHBIN KOMILIEKC?

11. Kak onpenensercs KOOpAuHATa peakuy 4epe3 NOBEPXHOCTh NOTEHIIUAIb-
HOM sHepruun?

12. ChopmynupyiiTe OCHOBHBIE TOMYIICHHUS TCOPUH AKTUBHPOBAHHOT'O KOMILICK-
ca. KakoBbl orpanuueHus 3Toi Teopuu?

13. B ueM oTiinune akTUBUPOBAHHOTO KOMIUIEKCA OT MOJIEKYJI pEareHTOB U Mpo-
JTyKTOB?

14. HanuimuTe OCHOBHOE YpaBHEHUE a) TECOPUHU aKTUBHBIX CTOJIKHOBEHHIA;

0) TeOpUU aKTUBUPOBAHHOTO KOMILIIEKCA.

15. B kakux peakiusax TAK u TAC naroT Oau3Kue BbIpaKSHUS 111 KOHCTAHThI
cKopocTu?

Memoouueckue pekomeHoayuu no peuienuio 3a0au.

[Ipuctynas Kk paccCMOTpPEHHUIO MPUMEPOB U CAMOCTOSITEIbBHOMY PELICHHIO 3a]ad, He0OXOJIMMO BHUMa-
TEJIbHO IIPOYECTh KOHTEHT 110 COOTBETCTBYIOIIEMY BOIIPOCY TeMBbI. ba3oBble KOHIENIMU B JaHHOU TeMe
— DTO KOHLEMNUUS DHEPIruM aKTHBALMM JJIS JEMEHTApHOIO aKTa XMMHMYECKON peakuuu . Baknelnue
MOHATHSL : IOBEPXHOCTh MOTEHIMAIBHOW DHEPIHM, MYTh PEAKLMH, NEPEXOAHOE COCTOSHUE, aKTUBHPO-
BaHHBI KOMIUIEKC, cTepuyeckuil (akrop, TpaHcmuccuoHHbIM koadduumdnt , TAK, TAC, dopmyna
Tpayrtua — Jletouca ,cxema JluHnemana , MOHO- , Ou- , TpUMOJIEKYJIsIpHbIe peakuuu B Teopun TAK u
TAC, poToxuMmuyeckne peakiuu, KBAaHTOBBIM BBIXOJ, 3aKOHBI (DOTOXUMHUH .OTH MOHSATUS CIIEAYET BbI-
YUYUThb U Pa300paTbcs B UX COOTHOLIEHUSX. lIpu pemeHun ncnoiab3oBaTh GOPMYNbl U aHAIUTUYECKHE
BBIPAYKEHUS JICKIIUH 110 JTAHHOU TeMeE.

Tema «Karaaus»

1. B ueM cocTouT 001Ul MEXaHU3M JAEUCTBUS KaTaau3aTOpOB?

2. Kakumu cBOWCTBaMHM JJOJKHBI 001a1aTh KaTanu3aTopsl?

3. Yto Takoe TOF u TON? OObsicHUTE pa3aryuue MexX1y HUMHU.

4. Ilpennoxure KOJINYECTBEHHBIN KPUTEPUI 111 XapaKTEPUCTUKH CEIEKTUBHO-
CTH KaTajau3aropa.

5. Kakne XxapakTepUCTUKN PEAKLINN U3MEHSIOTCS O] IEUCTBUEM KATaIN3aTo-
POB, a KaKMe OCTAtOTCSI HEU3MEHHBIMU ?

6. ChopmynupyiTe NPUHITUIIBI CTPYKTYPHOTO M SHEPTETHIECKOTO COOTBETCTBHS.
7. IlepBast cragus pas3yioKeHUs 030Ha IO/ JEHCTBUEM KaTaln3aTopa — aTo-
MapHOro xJyiopa — onuceiBaercs ypaBuenuem Cl + O3 — CIO + O2. Cuuras, 4to
IIPOLIECC B LIEJIOM JIBYXCTaJUIHBIN, HAIIUILIUTE YPaBHEHUE BTOPOM CTaIUU.

8. DHeprus akTUBALMU THIPOJIM3a Caxapo3bl B KUCIOTHOU cpeie paBHA

107 x/Ix - Mmonp—1, a B mpucyTcTBHM epMeHTa caxapasbl — 36 kJ[x - momb—1.
Bo ckobko pa3 ckopocTb (hepMEHTATUBHOMN peakiy 00bIIe CKOPOCTH PEaKLUn
B KHUCIIOTHOM cpeze nipu 25°C?



9. YUemy paBHa ckopocTh peakiuu (23.3) (cm. 4. 1, § 23) B KkBa3UpaBHOBECHOM
npUOIMKEHUU?

10. B yem pazuuna Mexay cnennuGuyeckuM U OOIIUM KHUCIOTHBIM KaTanu3om?

11. Yro takoe (pynkius kucnorHocty ['ammera? Kak ona cBsi3ana ¢ BOJopo/-
HBIM I10Ka3aresaem?
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12. IIpeacraBwsTe cooTHomeHUE (23.11) MeX Ty ONMBITHONH KOHCTAHTOW CKOPOCTH

k 1 kucnoTHOCTHIO cpesbl h0 B iMHEHHON (hopme, O3BOIISIONIEH OMPEeeUTh mapa-
MeTpsl k2 1 Kb ¢ momoIbio JTMHEHHOMH perpeccuu.

13. N3006pa3ute rpaduk 3aBUCUMOCTH CKOPOCTH (hePMEHTATUBHOM peaKkIuu OT
KOHIIeHTpauuu cyocrpara. Kak mo rpaduky onpenenuts koHcTanty Muxasnuca?
14. KakoBa pa3mepHOCTbh KOHCTaHThl Muxasnuca? Kak oHa coryacyercs ¢ onpe-
nenennem (23.18) (em. u. 1, § 23)?

15. O6bsacHUTE (PU3HYECKHUI CMBICI IApaMETPOB ypaBHEHUS Muxasnuca—
MenrTeH.

16. 3anumure ypaBHEHUs! KOHKYPEHTHOTO U HEKOHKYPEHTHOTO HHIMOMPOBAaHUS

B KoopauHatax Jlaitnynsepa—bepka. [IpenctaBbTe 3TH ypaBHEHHS B IpadUuecKoM
BUJIC JUIS TPEX Pa3HbIX HAaYaIbHBIX KOHIIEHTpAMii nHruouropa (Bimoyas [1]0 = 0).
OO0bscHUTE, KaK HAUTU KOHCTAHTY UHIMOUPOBAaHMUS.

17. 3anuunre ypaBHEHUsI KOHKYPEHTHOTO U HEKOHKYPEHTHOTO MUHTMOMPOBaHUS

B koopauHatax 10 — r0/[S]0. [IpencraBbTe 3TH ypaBHCHHS B rpauecKoM BUAC JUIS
TpeX pa3HbIX HaYaJIbHBIX KOHIEHTpauuid nHruoutopa (Bkiatoyas [1]0 = 0). O0bsic-
HUTE, KaK MOKHO OIPENIeIUTh KOHCTAaHTY MHTMOUPOBaHMSL.

18. [Touemy py HEKOHKYPEHTHOM MHTHOMPOBAHUH IIPEIOIaraeTcs, 4YTo KOH-
cTaHThl nucconuranyuu komiuiekcos EI u EST oqunakoBer?

19. YUem sHepreTrueckas KpuBas reTeporeHHoro katanusa (puc. 23.5) otnuya-
€TCsl OT TaKOBOM JIJIsi TOMOTeHHOro Katanu3a (puc. 23.1) (em. u. 1, § 23)?

20. YkaxuTte Ha puc. 23.5 BeIMUNHBI KaKyIIelcs SHEPTUU aKTUBAI[UH reTe-
POTEHHON peaKMy U SHTAJIBIINU aIcOpOLMU peareHTa. B yem paszHuia Mexy
Ka)KyIllelcsl 1 ICTUHHOM dHepruel akTUBalluy TeTepOreHHON peakiuu?

21. B 4eM cocTOUT paznndue Mexay KHHETUYECKUMH YPABHEHUSIMU ISl TOMO-
TeHHBIX peakIuil u peakuuil B aICOPOIMOHHOM clioe?

22. Yro 0o01Iero U B 4eM paziinuue MeX1y MEXaHU3MaMu (epMEHTaTUBHOTO

Y T€TEPOreHHOI0 Karanusa?

Memoouueckue pekomenoayuu no peuienulo 3a0au.

[Ipuctynas Kk paccCMOTpPEHHUIO MPUMEPOB U CAMOCTOSITEIbBHOMY PEIICHHIO 3ajady, HeoOXOJUMO BHHMa-

TCJIBHO MPOYCCTh KOHTCHT IO COOTBETCTBYIOIIICMY BOIIPOCY TCMBI. bazoBrie KOHIICIIIIMH B JIaHHOﬁ TEMEC

— 9TO KOHICIIHA YIPaBJICHHUA 3Hepl"I/IeI71 AKTUBAllUU U CKOPOCTLIO XUMHUYECKON pCaKknun 9€pe3 KaTajlin-
34TOPHI . Baxxueiiniie noHITU: ONpCANJICHUS KaTalini3a , TOMOTE€HBIM KaTaJ'II/B,KHCHOTHO-OCHOBHBIﬁ Ka-
TaJIn3, (I)yHKI_[I/ISI KHCJIOTHOCTH I'aMmera , FCTGpOFCHHBIfI KaTaJm3 , pCXKUMbI ICTCPOIrCHHOTIO KaTajaui3a ,

KHHCTHUKA TCTCPOIrCHHO- KATAIUTHUYCCKUX PCAKIUU ,TCOPHUA MYJILTUIIIICTOB BaHaHIII/IHa, AKTHUBHBIX aH-

camOueit KobGo3eBa . DT MOHATHS CIIEyeT BBIYYUTh U pa300paThCsl B UX COOTHOIIEHUX. [Ipu permennn

HCIIOJIb30BaTh (1)0pMy.TIBI N aHAJIMTUYCCKUEC BBIPAXKCHUS JICKIIUU T10 ,HaHHOﬁ TEME.



Tema «PaBHOBeCHbIe H HEPABHOBECHbIE SIBJICHHS B PACTBOPAX 3J1eKTPOJIUTOB
1./JlaliTe onpeniesieHuEe MOHATHUS <KIJTEKTPOIUT.

2. [Touemy B pacTBOpax 3JEKTPOIUTOB, KaK MpaBuiIo, HaOIr0gat0TCs Ooee
3HAUUTEJIbHBIE OTKJIOHEHHUS OT UICAIBHOCTH, YEM B PACTBOPAX HEJIEKTPOIUTOB?
3. MOKHO JI1 3KCIIEPUMEHTAJIBHO ONPEAEIUTh AKTUBHOCTU OTJEJIbHBIX HOHOB?
[Touemy?

4. Jlaiite onpeiesieHUs: MOHATUN <KCpeIHssl HOHHAsI aKTUBHOCTB>> U <KCpeaHUM
HWOHHBIN KOA(PPUIIMEHT aKTUBHOCTH >>.

5. IlpuBeaute Tpu criocoda BeIpaKEHUSI AKTUBHOCTH MOHOB B Pa3HBIX KOHIICH-
TPaLMOHHBIX IKajgax. Kak Ha3bIBAIOTCS COOTBETCTBYIOMNE KOI(D(DUIIMEHTHI aKTHB-
Hoctu? Kak OHU COOTHOCSATCSI MEXTy COO0H?

6. Kak cBsi3anbl Mex 1y co00i aKTUBHOCTU MOHOB, CPE/IHSSI HIOHHAS! aKTUBHOCTh

Y aKTUBHOCTb 3JIEKTPOIUTA?

7. Yto Takoe MOHHAs cuja pactBopa’?

8. Cchopmymnupyiite mpaBuiio HOHHOM cuiibl. KakOBBI rpaHUIIBI €70 TPUMEHNUMO-
ctu? Mmeet 11 0HO TeopeTHieckoe 000CHOBaHUE?

9. [lepeunciure ucxoaHbIe MOJIOKEHUSI Teopun [edas—XroKkers.

10. JlafiTe onpenencHus MOHATUH <KIEHTPAIBHBIN HOH>> U <KHOHHAs aTMochepa>>.
11. Uto Takoe paanyc noHHOI atMocdepbl? OT KakuX MapameTpoB OH 3aBUCUT?
12. 3anumre ypaBHeHHE epBoro npudnmxkenus teopun Jledas—Xrokkens s
pacuera CpeHEro HOHHOTO KO (PHUIMEHTa aKTUBHOCTH. Y KaXKUTE KOHLIEHTPAI[MOH -
HYI0 TPaHUILy €r0 IPUMEHUMOCTH.

13. Ot kaKux napameTpoB 3aBUCUT KOOPPUIIMEHT A B ypaBHEHUHU NIEPBOTO
npubmkenus teopuu Jledbas—Xrokkens?

14. 3anumure ypaBHeHHEe BTOporo npubnuxenus reopun [ledas—Xrokkens. [o-
SICHUTE (PU3MUECKHUI CMBICT TTapaMeTpa a.

15. Kak pacmmpstoTcsi KOHIIEHTPALMOHHbIE IPaHULIbI IPUMEHUMOCTH TEOPUH
JleGas—XIOKKellsl B paMKax ypaBHEHHsI TPEThEro NMPUOIIMKEHHS U ypaBHEHUs
Xapuaena—OyoHa?

16./laiiTe onpenenenue NOHATHS <KyZIeNbHAs MIEKTPOIPOBOIHOCTH>> pacTBOpa
anekTponuta. OT Kakux nmapameTpoB oHa 3aBucuT? KakoBa ee pazmepHOCTH?

17. Kak ynenpHas 3J€KTpONPOBOJHOCTh PACTBOPOB JIEKTPOJIMTOB 3aBUCHT OT
KoHIeHTpauuu? [Touemy Ha 3TO 3aBUCUMOCTH HAOIIOAAETCS MAKCUMYM?

18. JlaiiTe onpeneneHus MOHATUN <KMOJISIPHAS AIEKTPONPOBOIHOCTD>> U <KIKBHU-
BAJIEHTHAs 3JIEKTPONPOBOAHOCTH>>. KakoBBI pazMepHOCTH 3THX BennuMnH? Kak oHn
CBSI3aHBI C YACIBHOMN AJEKTPONPOBOJHOCTHIO?

19. Kak skBUBaJIEHTHAs 3JIEKTPOIIPOBOJHOCTD 3aBUCUT OT KOHLEHTpaLuu (pa3Be-
nenusi)? Yro Takoe npeenbHasi SKBUBAJIEHTHAs AJIEKTPOIPOBOIHOCTD?

20. Kak cBsi3aHbl M1y COOOH 3KBUBaAJICHTHAS AJIEKTPOIPOBOJHOCTH U TIpe-
JieNTbHast SKBUBAJICHTHAS 3JIEKTPOIPOBOAHOCTD B pa30aBIEHHBIX paCTBOPAX CIa0bIX
3JIEKTPOJIUTOB?

21. Chopmynupyiite 3akoH Kombpayia (3akoH KBaJpaTHOTO KOpHs). J{Jis Kakux
AJIEKTPOJIUTOB U B KAKOUM 001aCTH KOHIICHTPAIMI OH BBITIONHsIETCs? meeT iu oH



TeopeTudyeckoe 000cHOBaHUE?

22. Kakyro BeIMUMHY Ha3bIBAIOT NOABMXKHOCTHIO HOHA? KakoBa ee pa3MepHOCTh?
23. Chopmymnupyiite 3akon Konppayiia o He3aBUCHMOW MUTpaIiui HOHOB. KakoB
ero puzmueckuit cMpica?

24. JlaitTe onpeeneHue moHsITus <<4uciio nepenoca>> nona. Kakosa ero pasmep-
HocTh? Kak OHO CBSI3aHO ¢ MOJIBU’KHOCTHIO HOHOB B pacTBope?

25. YeM OOBACHSIOT aHOMAJILHO BBICOKHE MTOABM>XHOCTU HOHOB H+ 1 OH—

B BOJHBIX pacTBopax?

26. Yrto Takoe <KCTOKCOB paanyc>> noHa? Kak oH COOTHOCUTCS C KpUCTAJIOrpa-
¢buyeckum pagnycom?

27. Kak 3KBUBAJICHTHAs 3JIEKTPOIIPOBOJHOCT 3aBUCHUT OT TemnepaTypbl? Uem
00yCIIOBJIEHA Ta 3aBUCUMOCTh?

28. Chopmymupyiite npasmwio Baisaena—IIucapeBCKOTo M YKOKUTE YCIOBHS
€ro MPUMEHHUMOCTH.

29. JlaiiTe onpeneneHus: NOHATUN <KPEJaKCAMOHHBIN>> U <K3JIeKTpodopeTrye-
CKuii>> 3¢ ¢dexThl. B ueM npuunHbl ©X BOSHUKHOBEHUS?

30. B ueMm cocrosaT apdext Buna u apdexr Jledas—DanprenxareHa? Kakossr
MPUYUHBI UX BOSHUKHOBEHHUS?

Memoouueckue pexomenoayuu no peuwienuio 3a0ad.

[Ipuctynas K pacCMOTPEHHMIO MPUMEPOB U CAMOCTOATEIBHOMY PELICHHIO 3a/a4, HE0OXOAWMO BHHMMa-
TEJILHO MPOYECTh KOHTEHT MO COOTBETCTBYIOLIEMY BOIIPOCY TeMbl. ba3oBble KOHIENIIMU B JaHHOH Teme
— 9TO KOHIIETILUS HOH —IUIOJIBHOIO M MOH — HOHHOTO B3aUMOJICHCTBUS M KOJMYECTBEHHOI'O OMUCAHUS
CBOWCTBA ITHX CHCTEM KaK B COCTOSIHUM PAaBHOBECHUS ,TaK U MPH MPOXOXKICHUH AIIEKTPHUECKOTO TOKA U
MPOTEKAaHUN OKHCIHUTEIHHO — BOCCTAHOBUTEIBHBIX U JPYTHX MPOIECCOB B MX o0beme. Bakuelmme mo-
HATHS: 3JICKTPOJUT, AJIEKTPOIUTHYECKAsT AMCCOIMAIUS, COJIbBATAIMs, NOH — MOHHOE B3aWMOJICHCTBHE
JAOHHas atMocdepa ,k03(pPUIMAT aKUBHOCTHU ,lIEPBOE , BTOPOE, TPEThe Mpudamxkenue treopun Jledas —
Xrokkens , 1updy3us 1 MUTpaLys HOHOB , SJIEKTPONPOBOAHOCTD , YHCIIA MepeHoca, 3akoH Kombpayma ,
3J1eKTPO(OpEeTHUECKUI U perakcallnOHHbIN 3¢ekThl , 3ppexT Buna , Jlebas —PanbkeHrareHa, aHaMalb-
Hasl JIEKTPOIIPOBOIHOCTh. JTH MOHATHUS CIEYET BBIYUUTh M pazodparbcs B X cooTHomeHusx. [Ipu pe-
IIIEHUH UCTIONIb30BATh (PO M aHATUTUUECKHE BBIPAXKEHUS B JICKIIMH 110 JJAHHOU TeMe.

Tema «TepmoauHaAMHKa JJIEKTPOXMMHYECKHUX Liene»

1. Chopmynupyiite npaBuiia CXeMaTHIECKOM 3aMMCH JIEKTPOJIOB U TETeH.

2. Kakas nens Ha3bIBaeTCs MPaBUIBLHO pa3oMKHyTOU? [IpuBennTe npumep Takoit
LIETIH, 3AMUILINATE €€ CXEMY.

3. laiite onpeaeneHust NIOHATUN <KIIEMb ¢ MEPEeHOCOM>> U KIIenb 0e3 mepeHoca>>.
[IpuBenuTe mpuMeEpsI TAKUX LETIEH.

4. Yto takoe nudy3uoHHBIN MOTeHIMaAN? B yemM npuunHa ero BO3SHUKHOBEHUS ?
Kak ero yctpansitot?

5. Haiite onpenenenue nousatus <</ C nenu>>. Kak ee uzmepstor? Kak csizana
OJIC uemnu ¢ sHeprueit 'mb0ca nmpoTekaromieil B Hel peakuu?

6. Chopmynupyiite yciaoBus 3JeKTPOXUMUUECKOTO PAaBHOBECHSI HA TPAHULIC
3IEKTPOI—PaCTBOP.



7. YTo Takoe rajabBaHu-MOTEHIHAT? MOKHO JIM €ro SKCIEPUMEHTAIBHO U3ME-
PUTH WM TEOPETUUYECKU paccuuTarh? [louemy?

8. 3anumute ypaBHenue HepHcra a1 3 IeKTpoIHOTO OoTeHIana. Yto takoe
CTaHJApPTHBIN 3JIEKTPOIHBIN oTeHuuan? Kak ero nuamepstor? MoxHO M ero pac-
CUHUTAThH?

9. Chopmymnupyiite npaBuiio Jlrotepa. [IpuBeauTe mpumep ero UCIOIbL30BaAHMS.
10. IIpuBeauTe mpUMeEpPHI FJIEKTPOOB IIEPBOTO U BTOPOTO POa. 3AMUIIUTE UX
CXEMBbI, MPOTEKAIOIINE PEAKIIUN U BHIPAXKEHUS ISl DJIEKTPOIHBIX TOTEHIIHAIOB.
11. Kakue nenu Ha3pIBalOT KOHIIEHTPAUUOHHBIMU? [IpuBeiuTe mpuMephl TaKUX
uenei. 3anumure ypasHeHus aius ux 2/C.

12. Kakue 351eKTpo/ibl MOXKHO MCIOJIB30BaTh st onpeneneHust pH pactsopa?
[IpuBenuTe mpuMeEp TaKOTO JIEKTPOA, 3AMUIIUTE SJEKTPOAHYIO PEAKIUIO U ypaB-
HEHHUeE, CBSI3bIBaloIee MOTeHIMaN 3ekTpoaa ¢ pH pacteopa.

13. Yto Takoe CTEKISTHHBIN 3JEeKTpoA? 3aluIllInTe YpaBHEHHUE, CBS3bIBAOIIICE
noteHuuan snekrpoaa ¢ pH pactBopa. [louemy CTEKISHHBIN AMEKTPOA HEOOXOTUMO
KaJmOpoBaTh?

14. Kak cBs3aHa KOHCTaHTa paBHOBECHSI MOTEHITMATIONPEIEIIAIONIEH PeakIui co
CTaHJapTHbIM 3HaueHuem JDJ(C?

15. Kak onpenenuts ArG, ArS n ArH xumudeckoi peakiiuu ¢ oMOIIbIO
mmepenus J/]C? 3anummTe COOTBETCTBYIOMKE (POPMYIIBI AJIs pacyeTa.

Memoouueckue pekomenoayuu no peuwienuio 3a0au.

[Ipuctynas Kk pacCMOTPEHHMIO NMPUMEPOB U CAMOCTOSITEIBHOMY PEIICHHIO 33734, HeoOXOAMMO BHHMa-
TEJIbHO MPOYECTh KOHTEHT 10 COOTBETCTBYIOLIEMY BOIPOCY TeMbl. ba3oBble KOHIENIMH B JaHHOW TeMe
— 3TO KOHLENIMS IPOCTPAHCTBEHHOI'O pa3AeiIeHUs 3apsijia Ha TPAHULIE IEKTPOJ — MIEKTPOIUT U BO3-
HUKHOBEHHUSI 3JIEKTPOJHOIO MOTEHIMana . BakHeilne NOHATHA: 3JIEKTPOXUMHUYECKHI NOTeHuuanl ,
BHYTPEHHUH , BHEIIHUHN , TIOBEPXHOCTHBIH , TaJlbBaHW TMOTEHLHUANBI , JEKTPOXUMHUYECKas LEelb , JIEK-
TpoxumHuueckoe pasHosecue , DJ[C 1enu, OKHCIUTENBHO — BOCCTAHOBUTENIBHBIE NOJNYyPEaKLIUU, JJIEK-
TPOAHBIH MOTEHIHAJ ,THIIBI JJIEKTPOJOB U JJIEKTPOXUMHYECKUX Hemnei ,meron IJC nas onmpene-
JIHMsl TEPMOJIMHAMUYECKUX MapaMeTpoB. DTH MOHATHUS CIEAYeT BBIYYUTh U pa3o0parbcsi B X COOTHO-
meHusix. [Ipu pemeHnu ucnoabp30BaTh POPMYJIIbl U AHATUTHYECKHE BHIPAKEHHS B JICKIMAX 110 JaHHOH Te-
Me.

Tema «CTpoeHue 3apsisKeHHbIX TPAHUIL Pa3/iesia»

1. TlocTpoiiTe JIeKTPOKANMISIPHYIO KPUBYIO PTYTHOTO 3JiekTpoaa 1H. pactBope NaxSO4

2. TloctpoiiTe 31eKTPOKAMMISPHYIO KPUBYIO pTYyTHOTO 3ekTpoaa 1H. B pactBopax NaF, NaCl,
NaBr, Nal

3. Onummure OCHOBHOM HENOCTATOK MOJENH [ enbmrosbua

4. Kakoe 00cTOATENbCTBO CIIOCOOCTBOBAIO CO3/IaHUI0 Mozienel Tuddy3noHHON 00XBAaTKU IBOMHOTO
cios?

5. 3HadyeHue eMKOCTH JBOMHOTO ciios no Mojenu ['yn n UenmaHa rosgydeH peineHueM COBMECTHO
KaK1X YpaBHEHU?



6. Onwummre 1Ba OCHOBHBIX SIBIICHUM CBSI3aHHBIX C 00pa30BaHUEM T'paHHUIIBI pa3zena (a3

o
7. BenuunHa MOBEPXHOCTHOT'O HATSKEHUS PTYTH B BogHOM pactBope KBr npu 18 C umeer caeny-

2
romue 3HaueHus (Mx-m ):

-9,B 0,55 0,60 | 0,65
]
¢, (MO ) o
0,03 427,0 4274 427,6
0,10 426,0 426,4 4272
0,30 425,0 425,6 426,0

T -
Ucnone3ys ypaBaenus [ m66ca u Jlunmmana, BEIYUCIUTH aacopOmmio kaTnoHoB K u annonos Br

Ha ptyTH B 0,1 H pactBope KBr npu ¢ = - 0,60 B. 3Hauenus noreHuuana ¢ JaHbl IPOTUB HOP-

MaJIbHOTO KaJIOMEJIBHOTO JIEKTPOo/a.
8. Hcnonp3ys METOJ YMCIEHHOTO MHTETPUPOBAHUS (HAIPpUMEp, METO TPArelHii), BEBIYUCIUTD 3a-
psia, cooTBeTcTBYIOMMIA moTenuuany — 0,90 B, ecnu quddepenumanbaas EMKOCTh ABOWHOTO

o]
anekTpudeckoro ciosd Ha pryTy B 0,01 H pactBope NaF npu 25 C umeer cienyromue 3Ha4€HUS :

‘(P,B

0,48

0,50

0,60

0,70

0,80

0,90

-2 2
C, (d-M )-10

13,15

13,43

16,85

19,35

18,95

17,75

[ToTenuuan HyseBOro 3apsiaa pTyTu B 3ToM pacTBope paBeH — 0,48 B (110 oTHOIIEHUIO K HOP-

MaJIbHOMY KaJIOMCIIBHOMY SHCKTpO,HY).

9. Hcnonb3ys METOJ YUCIEHHOT'O MHTETPUPOBAHUS (HAIIpUMEP, METO/] TPANeI1il), BBIUUCIUTD 3aps]

COOTBETCTBYIOIIMI noTeHuuaty — 1,3 B, ecnu nuddepenunanbHas EMKOCTb JBOMHOTO AJIEKTPHU-

[0}
yeckoro cios Ha ptyTH B 0,01 H pacTtBope NaF npu 25 C umeer crnenyrome 3HaYCHUS :

0. B 0,48 0,50 0,60 0,70 0,80

C. (@ )10 13,15 13,43 16,85 19,35 18,95
9B 0,90 1,00 1,10 1.20

C. (@ )10 17,75 16,90 16,45 16,10

[ToTenunan HyaeBOro 3apsja pTyTH B 3ToM pacTBope paBeH — 0,48 B (110 OTHOIIEHUIO K HOPMaJIbHOMY

KaJIOMEJIbHOMY JJIEKTPOJY).

10. Mcnionb3ys METOJl YUCIEHHOTO MHTETPUPOBAHUS (HAIpUMEp, METOJ| TPaIelyii), BEIYUCINUTh
3apsijl, COOTBETCTBYIOIUHI noreHuumany — 1,80 B, ecnu nuddepennumanbHas EMKOCTb JBOWHOTO 3JIEKTPH-

(o]
yeckoro cios Ha ptyTH B 0,01 H pactBope NaF npu 25 C umeer cnenyronye 3Ha4eHUs:
[Torennuan HyneBOro 3apsaa pTyTH B 3TOM pacTBope paBeH — 0,48 B (110 OTHOIIEHHIO K HOPMAJIbHOMY

KaJIOMEJIbHOMY 3JIEKTPOY).

Memoouueckue pekomenoayuu no peuieHuIo 3a0au.
[Ipuctynas Kk paccCMOTPEHHUIO MPUMEPOB U CAMOCTOSITEIbHOMY PEIHICHHIO 3aady, HeoOXOJUMO BHHMa-

TCJIBHO MPOYCCTb KOHTCHT IO COOTBCTCTBYIOIICMY BOIIPOCY TCMBEI. bazoBrie KOHICIIIHUHU B IIaHHOﬁ TEMC

— 9TO KOHICIIHWA NPOCTPAHCTBCHHOTO Pa3JACIICHUA 3apsaaa Ha I'PpaHULC SJICKTPOA — 3JICKTPOJMUT U BO3-

HUKHOBCHHA DJJICKTPOJAHOTO IHNOTCHOHAJIA .

Baxuelimme MOHATHA: 3IEKTPOXUMHUYECKUNA IMOTEHLHAN




BHYTpeHHI/II\/'I , BHCIITHHM . HOBCpXHOCTHBIﬁ , TAJIbBAHU ITOTCHIHAJIBI , SJICKTPOXUMHYECKad LEJIb , 3JICK-

TpoxuMuueckoe paBHoBecue , DJIC 1enu, OKHUCIUTEIbHO — BOCCTAHOBUTEIbHBIE MOTYPEAKIIUH, JICK-

TPOJIHBIN MOTEHIUAN ,TUIBI 3JIEKTPOJOB M AJIEKTPOXUMHUYECKUX Lemnen ,meron DAC s onpeneneHus

TEPMOJIMHAMUYECKHX TTapaMeTpOB. DTU MOHATHS CIEAYeT BBIYYHTb M Pa3o0paThCsl B UX COOTHOILCHHSX.

[Ipu pemeHny UCIOIB30BATH (YOPMYIIBI U AHATUTHYECKHUE BHIPAKECHUS B JICKIUSX 110 JAHHOU TEME.

Tema «JIeKTPOXUMHYECKAS KHHETUKA»

1.

N
Brrancnuts ko3 punmentsr quddys3un nona Tl , ecnu npenensbHbIe cpegHUe TOKH TUddy3un B
pactBopax 0,001 - v TlNO3 (m1-aKCl)u0,001 -1 TlNO3 (1 3 - 1 KCI) paBHBI COOTBETCTBEHHO

-1
3,03 u 2,47 MxA. XapakTepucTuku Kanuuisipa: m = 0,9 mr-c ;t=3c.

[Tpu a5eKkTposIM3e pacTBOpa, COAEPIKAIIETO KOMIIEKCHYIO COJIb cepedpa u naauddepeHTHbIe Ho-
0
HBI, TipeaenbHas Au(Qy3uoHHas MIIOTHOCTH TOKA MO pa3psbkaromuMmcst nonam npu 25 C B Hepas-

2 -2
MEILIMBAaEMOM PACTBOPE paBHA 5 A M , a Ipu nepeMeninBaHuu pasHa 20 A-Mm .
Boraucnute TonmuHy 1u¢¢y3uoHHOTO CJI0S B KaXKA0M cilydae, €Clii KOHLUEHTpalus pa3psxKaro-

B 9 2 -
mmxcst “oHOB paBHa 0,02 Monb-1 , a kKoaduuument quddysun pasex 1,3-10 M -c .

Breraucnuts qudGy3noHHYIO TUIOTHOCTH TOKA U KOHIICHTPAITUIO CdCl2 B PacTBOPE IMPH JIEKTPO-
OCaXJAEHUU KaJIMUs, €CJIU IIPU MJIOTHOCTU TOKA

i=211 A-M-2 NepeHanpsHKCHUE Ha KaTOIE PAaBHAIOCH IIPU 25°C: AE =- 15 MB. Koadpduunent
muddys3un Cd2+ paBeH MpH ATOU Temriepatype 7,2° 10-10 Mz-c-l, a TonuHa 1u¢Gy3HOTO CI0sI paB-

5
Ha 4,510 M.

2+
Onpenenuts kodpuureHt quddys3un nosa Pb B

3
1,15-10 - mMonsspHOM pacTBOpe PbClz, €CITU Mpe/IeNbHbIN cpeqHUI TOK TU(y3un B TAKOM pac-

TBOpE paBeH 6,2 MKA, a XapaKTEepPUCTUKHU KaMWLISIpa UMEIOT CIEAYIONIME 3HaUeHus: m = 1,2 mr-c
1
nr=4c.

+
Breraucnuts Tok 0OMeHa io Y TOK, MPOXOJSIINN Ha KaTo/Ie, ISl PEAaKIMU pa3psia HOHA H3O Ha

32
PTYTHOM 3J€KTpoJe miomansio B 3-10 M , eciin nepeHanpsbkeHue Ha katoae pasHo 0,60 B, a xo-
s ¢unmentsl B ypaBHenuu Tadens pasusl: a =1,41 Bu b =0,116 B.

BeIuucinuTe CKOPOCTH pa3psiia HOHA THAPOKCOHMS HAa HUHKOBOM 3iekTpoae u3 0,01 - HopmanbHO-
o
ro pactBopa HCI npu norenumanax snekrpoja: £ T 1,0Bnu E2 = Ep, ecnu ipu 25 C xoa¢ppunm-

€HTBI YpaBHEHUS
Tadens pasusl: a = 1,24 B u b = 0,120 B. Cpeananit k03pHUIMEHT aKTUBHOCTH
0,01 m pactBopa HCI pasen 0,905.



7. BBIYMCIUTH IUIOTHOCTh TOKA aHOJHOTO pacTBOpeHMs HUKeNs B 0,1 - HOpManbHOM pacTBOpe NiCl2

o
mpu 25 C, ecnu nepeHanpsbkeHue Ha aHoze paBHo - 0,1 B, a mi1oTHOCTh TOka 0OMEHa Ha HUKEIIE B
3TOM PacTBOpE

-4 2
z'O =1,0-10 (A-m ). Koaddumuent neperoca anogHoro mpouecca a = 0,50.

J1o KaKoro 3Ha4eHUsI K3BMEHUTCA IUIOTHOCTh aHOJIHOT'O TOKa MpH nepeHanpspkenuu 1 = - 0,15 B?

8. Ilpwu BbIACTIEHUM BOJIOPOAA HA PTYTHOM 3JIEKTPOJIC B
0,01 — mopmansHoM pactBope HCI mpu E1 = - 1,133 B TOK paBeH I1 = 601 MKA, a npu E2 = -

1,342 B Tok paBeH 12 = 38 MKA. [Inomaap 351eKTpoaa paBHa

-4
1,2-10 M, T=293 K, cpenuuit ko3ppuimeHT akTuBHOCTH pacTBopa paseH 0,904. Onpenenutsb
koa¢dunmenTs! a 1 b B ypaBuenuu Tadens u Tok oOMeHa.

+
9. Omnpenenutsb 3 dexTuBHOE 3HaUeHHE KodPunmrenta nuddys3un nona Cs coraacHo HKCIEPUMEH-

TaJbHBIM JJAHHBIM, IOJYYEHHBIM Ha PTYTHOM KaleJIbHOM KaToJI€, €CJIU CKOPOCTh BBITEKAHUS PTY-
-1
™M m = 1,2 Mr-c , Bpemsl )KU3HH KaIlli T = 4 ¢, 3Hau€HUE CPEJTHEro0 MPeJIeIbHOr0 TOKa pa3psia
+ -6 3 -1
nona Cs dI=5,93-10 A, xonuentpamus uona passa 1,510 (Monb-1 ).
10. Onpenenutp ynciaeHHble KO3 PHUIMEHTH B ypaBHeHNH VIbKOBHYA I MTHOBEHHOTO (Id) 51

cpeanero (dI) npeaenbHbIX TOKOB TU(QYy3UN Ha KarleIbHOM PTYTHOM 3JIEKTpojie (ciaydail HecTa-

unoHapHoi muddy3uu k chepe, Koraa IIoTHOCTh Toka AU Py3un MoKeT OBITh IPEICTaBICHA

323 23
YPaBHEHUEM: id = nFDc/NrDt). IToBepxHocTh Kamy paBHa: S = 8,52:-10 '‘m -t

B cBs3u ¢ Tem, 4TO pOCT KaIjau MPOUCXOIUT HABCTpedy MOTOKY Au(dy3uH, BeIMUYNHA TOKA BO3-
pactaet B 1,525 paza.

Memoouueckue pekomeHoayuu no peuienuio 3a0au.

[Ipuctynasi kK pacCMOTPEHUIO TMPUMEPOB M CAMOCTOSTEILHOMY PEIICHHIO 3a/a4, HeOOXOAUMO BHUMaA-
TEJIbHO MPOYECTh KOHTEHT MO COOTBETCTBYIOUIEMY BONPOCY T€MbI. ba30Bble KOHILIENIMU B JAHHOW TEME
— 3TO KOHLEMIMS IPOCTPAHCTBEHHOTO pa3/IejeHus 3apsiia Ha TpaHUlEe AIIEKTPOJ — JIEKTPOIUT U BO3-
HUKHOBEHUSI 3JIEKTPOJHOTO TMOTEHIMana . BaxHellue NOHATHUS: 3JIEKTPOXUMHYECKUN MOTEHUUAN ,
BHYTPEHHUH , BHEIIHUHN , TOBEPXHOCTHBIN , TAJIbBAaHU MOTEHILMAJIBI , SJIEKTPOXUMHUECKas 1EeNb , dJEK-
Tpoxumudeckoe paBHoBecue , JDJIC menu, OKMCIUTEIHHO — BOCCTAHOBHUTEIBHBIC MOTYpPEAKITUH, DIICK-
TPOJHBIN MOTEHIIMAN ,TUIIBI JIEKTPOJIOB M 3JEKTpoXuMHUUeckux nener ,meron IC mns onpeneneHus
TEPMOJAMHAMUYECKUX TTAPAMETPOB. ITH TIOHITHS CIEIYET BBIYUUTh M Pa300paThCsi B MX COOTHOIICHUSX.
[Ipu pemennn ucmob30BaTh (HOPMYITB M AHATUTHYECKHUE BEIPAKEHUS B JICKIUSIX TI0 JAHHOW TEMe.

Kpumepuu ghopmupoeanus oyenok no 3a0anusam 0asa camoCmoameabHoul padoomsl cmyoenma
(munoegvie 3a0auu):

«omauunoy ( 26ammoB) - oOyyaromuiics mokasan riryooKrue 3HaHUSI MaTepuala 1o MOCTaBICHHBIM
BOIIPOCAM, TPaMOTHO, JIOTHYHO €r0 M3JIaraet, CTPYKTYPHUPOBAT U Je-TaTU3UpoBal HH(OpMaIHio, n3beras
IPOCTOTO MOBTOPEHMs MH(MOPMAIMU M3 TeKcTa, MH(OpPMAIMs Mpen-CTaBlIeHa B NepepabOTaHHOM BHJIE.
CB00OTHO HUCTIONIB3YET HEOOXOAUMBIE (HOPMYITBI TIPU PEIICHUH 3a7ad;



«xopowtoy (0T 1 110 2 GayIoB) - OOYUAIONTHIICS TBEPIO 3HACT MaTEPHaJl, TPAMOTHO €T0 U3JIaraer, He
JIOITyCKAeT CYIIECTBEHHBIX HETOYHOCTEH B IMPOIIECCE PEIICHUS 3a/1a4;

«yoosenemeopumenvroy ( 10 1 6anna) - oOydaromuiicss UMeeT 3HaHUs OCHOBHOTO MaTepuaia o Io-
CTaBJICHHBIM BOMPOCAaM, HO HE YCBOWJI €T0 JETAJICH, TOMyCKAeT OT/ACIbHBIC HETOYHOCTH TIPU PEIICHUH 3a-
Aad;

«Heyooenemeopumenvho» (0 6a7I0B) — OOyUaIOMIUICS JTOMYyCKaeT rpyOble ONTMOKK B OTBETE Ha
MIOCTABJICHHBIC BOIPOCHI U IPH PEIICHUH 337134

5.2. Ouenounvie mamepuansl 0715 pyoesHcH020 KOHMPOAA. Pydexcuviii KOHMpPons oCy-
IIECTBIISICTCS TIO OO0JIee MIT MEHEE CaMOCTOSITEIbHBIM pa3ziesiaM — y4eOHBIM MOAYJISIM Kypca U MPOBOIUT-
Csl 0 OKOHYAHHWH M3YyYEHHs] MaTepuajia MOIYJIS B 3apaHee YCTaHOBIEHHOE BpeMs. PyOeKHBI KOHTPOIIb
IMPOBOAUTCA C LECJIBIO OMPCACIICHUA KAaUCCTBA YCBOCHUA MaTCpuraia y‘I€6HOFO MOAYJId B LICJIOM. B Teuenne
CeMeCTpa MPOBOJIUTCS MPU MAKUX KOHMPOJIbHHIX MEPORPUAMUA NO ZPAPUKY .

B kauectBe (1)OpM py6e>I<Hor0 KOHTPOJISI MOXXHO HCIIOJB30BATh TCCTUPOBAHUC (HI/ICBMGHHOC nJn
KOMHLIOTCpHOC), MMPOBCACHUC KOJIJIOKBHUYMa HJIM KOHTPOJIBHBIX pa60T. Brimonnsembie pa6OTLI JOJIX)KHBI
XPaHUTBCA Ha Ka(beﬂpe TCUCHUU yqe6Hor0 roga u 1mo Tpe6OBaHI/II-O IpCaoCTaBIIAATLCA B praBJ'IeHI/Ie KOH-
Tpouisi KauecTBa. Ha pyOekHbIe KOHTPOJIBHBIE MEPOIIPHUATUS PEKOMEHAYETCS BRBIHOCUTh BECh IMPOTPaMM-
HBI MaTepua (Bce pas/iesbl) M0 JUCHUILIMHE.

5.2.1. OneHoYHbIe MAaTEPHUAJIbI /IS KOHTPOJbHOM Pa00ThI:
( xouTponupyemsbie komnetennuu OIIK-1, OITK-2,0I1K-6, ITK-1,ITK-4,ITK-7 )

Tunoevie Bapuanmul KOHmMpoabHBIX padom:
Bapuanm 1.

3aoanue 1.

1. OcCHOBHBIE MOHSATHUS TEPMOIUHAMUKH.

2. Bropoi 3aK0H TEpMOJINHAMUKHA. DHTPOIUS.
3. TlapumanbHble MOJIbHBIE CBOMCTBA. OCOOEHHOCTH MapLUATbHBIX MOJIbHBIX CBOUCTB.
4. OauH MOJIb KC€HOHa, Haxosummiics npu 25 °C u 2 aTM, pacmupsiercs aanadaTndecku: a) 00-
patumo a0 1 at™, 0) npoTtus nasnenus 1 atm. Kakoit
OyzleT KOHeYHasl TeMIlepaTypa B KaXJI0M cirydae?
3agnue 2.

1. O6o6mienHas popma epBoro U BTOPOro 3aKOHOB TEPMOJIMHAMUKH. XapaKTepucThuueckue QyHK-
uu. YpaBuenue ['n66ca-/lrorema.

2. TepmoauHaMu4ecKHe NOTEHIMAIbI KaK KPUTEPUU HAIPaBIEHHOCTH Mpolecca.

PactBopsl. neansHble, npenenbHO pazbaBiieHHbIE pacTBOpbI. 3akoH Payist u ['enpu.

4. PaccuuTaiiTe ©3MEHEHUE BHYTPEHHEW SHEPTUHU Teaus (0 JHOATOMHBIN HI€AIbHBIN ra3) MIpU U30-

(O8]

O6apHoM pacmmpenun oT 5 10 10 1 mpu naBnennn 196 klla.

3aganue 3.
1. U3menenwue sHepruu ['n66ca u ['enbmMrombiia mpu M3MEHEHHH TEMIIEPATYPHI.
2. IlepBslii 3aKOH TEPMOAMHAMUKHI



3. XuUMU4YeCKUI NOTECHIMAT. XUMHAYECKUH ITOTEHIIAAI UICAIbHBIX I'a30BbIX CMECEH.

4. OpuH MOJb BOASIHBIX TAPOB 00PAaTUMO U M30TEPMUUYECKH CKOHICHCHPOBAIH B KUAKOCTH rpu 100
°C. PaccuunTaiite paboTy, TEII0Ty, I3MEHEHUEBHYTPEHHEH SHEPTHH U SHTAIBIIUHN B 3TOM IpoLIeC-
ce. YenpHas teriota ucnapenust Bojbl npu 100 °C paBna 2260 JIx - r—1.

3aganue 4.

1. TepmoanmHaMHUYECKHE MOTECHIUATIBI.

2. YactHble ycnoBus (a30BOro paBHOBECHS

3. Meropbl onpeneneHus akTUBHOCTH U K03((PUIIEHTa aKTUBHOCTH

4. HaiinuTe n3MEHEHHE PHTPOIUH ra3a U OKPY>KaIoLIeH CpeIbl, €CIM N MOJIb UACATBHOTO ra3a pac-
HIMPSIOTCS U30TepMUYECcKU OoT oobeMa V1 10 oobema V2: a) 06paTimo; 6) IpOTUB BHEIIHETO
TaBIICHUS P.

3aganue 5.

1. HHrerpaiibHble CBOWCTBA paCTBOPOB.

2. XapakTepUCTHYHOCTh TEPMOAMHAMUYECKUX ITOTEHIIUAIOB

3. YpaBHEHHE COCTOSHUS HJI€AIbHOTO U PEaIbHOT'O I'a30B

4. BHYTpeHHSS SHEPTUs HEKOTOPOM CUCTEMBI M3BECTHA KaK (PyHKIUs SHTponuu u oobsema, U(S,V ).
Haiinnre TemnepaTypy U TEIUIOEMKOCTb 3TOM CUCTEMBI.

3aganue 6.

1. TemnoeMKOCTh. 3aBUCUMOCTh TETUIOEMKOCTH OT TEMIIEPaTyphl, IaBICHUS U 00beMa

2. XUMHYEeCKUH MOTEHINA UCAbHBIX U PeaTbHBIX KOHJIEHCHPOBAHHBIX PACTBOPOB

3. Pasnuunble BuAbI paboT

4. Hcmonb3ys OCHOBHOE YpaBHEHHE TEPMOJUHAMUKH, HAMINTE 3aBUCUMOCTh SHTANIBIIUU OT JaBJie-
HUS TIPU TTOCTOSIHHOM TeMIepaTtype: a) sl MPOU3BOJILHOM CHCTEMBI; 0) A UAealbHOro rasa.

3ananmne 7.
1. Pacuér sHTponMHM Npu HarpeBaHUM U OXJIAXJIeHUH. [Ipu MoCcTOsTHHOM JaBieHuu (00beme).
2. YcnoBue TEpMOAMHAMHUYECKON YCTOMUMBOCTH pacTBOpa
3. CnocoOsl pacyera mapruagbHbIX MOJBHBIX BETHUYUH
4. TlokaxuTe, KaKk C MOMOIIBI0 Ha0Opa 3HAaUeHUH KOA(PPUIIUEHTOB aKTUBHOCTH IEPBOT0 KOMIIOHEHTA
(A) paccuutath K03()PUIHEHTH AKTUBHOCTU BTOPOro KoMIioHeHTa (B).

3aganue 8.
1. YacTHble yCIOBUS XUMUYECKOTO PABHOBECHS
2. Pacuet sHTpONHMM IPU U30TEPMUYECKOM PACIIMPEHUN WU COKATHH, TIPU (a30BbIX PABHOBECUSIX
3. Temnora xumuueckoi peakuu. 3akoH ['ecca. Cneacreum u3 3akoHa ['ecca
4. TlokaxxuTe, 4TO €CNU 3aKOH Payns cnpaBeanuB A7 OAHOTO KOMIIOHEHTa pacTBOpa BO Beel o0ia-
CTH COCTAaBOB, TO OH TAK)KE BBINIOJIHAETCS U UIsl BTOPOIO KOMIIOHEHTA.

3aganue 9.
1. Temmota. Kanopudeckue kodhPpuiueHTs



2. JIByxmapaMMeTpUYecKHe U KyOMuecKue ypaBHeHuUs cocTosiHus. Kputnueckas Touka.

(O8]

V3MeHeHne SHTPOITUH MTPH XUMHYECKHX PEaKIUsIX

4. Koncranta I'enpu qiig CO2 B Boze npu 25°C paBHa 1,25 - 106 Topp. Paccuuraiite pactBopu-
MocCTh (B eauHuax MojsuibHOCTH) CO2 B Boae nipu 25°C, ecnu napuuainbHoe nasienue CO2 Hajx
BOJ1011 paBHO 0,1 aTm™m.

Kpumepuu ghopmuposanusn oyenok no KOHmMpoaIbHbIM MOYKAM (KOHMPObHbBIE PAOONMbL; KOJUIOKEUYM)

(7 6amnoB) - cTaBUTCS 3a PAdOTY, BBIMOJHEHHYIO IMOJTHOCTHIO 0€3 OMIMOOK M HEJI0YETOB; 00yUaro-
IHIACS JEMOHCTPUPYET 3HAHUE TEOPETUIECKOTO M MPAKTUIECKOTO MaTepralia 1o TeMe MPaKTUIeCKO pabo-
ThI, pemeHo 100% 3anay;

(or 5 10 6 OGamoB) — cTaBUTCS 3a PAOOTY, BBHITIOJHEHHYIO TIOJHOCTBHIO, HO MPY HAJIMYMU B HEHM HE
Oosiee oHOIM HErpyOOl OIMOKM M OJHOTO HexodeTa, He Ooliee Tpex HemodeToB. OOyJarOIIUiics JTeMOH-
CTPHpPYET 3HAHUE TEOPETUUECKOTrO U MPAKTHYECKOTO MaTepHraia 1Mo TeMe MPaKTHYECKOW paboThl, JOMyCKast
HE3HAYHUTEIIbHBIC HETOYHOCTH IIPU PEILICHNH 3aj1a4, perieHo 70% 3amay;

(4 Gamna) — craBuTCs 3a pabOTY, eciu OakanaBp MPAaBUIIBHO BBHIMOIHWI HE MeHee 2/3 Bcel paboThbl
WM JIONYCTHJI He OoJiee OJJHOM Tpy0O0il OIIMOKHK M BYX HEIOYETOB, HE Oosiee OJTHOM rpy0oit U olHOM He-
rpy0oii ommoOKH, He O0Jiee TpeX HErpyObIX OMMOOK, OJHON HerpyOoit. OO0yJaromuiics 3aTpyaAHIETCS C mpa-
BUJILHOW OLIEHKOM MPEIOKEHHOM 3a/1au, TaeT HETIOJIHbIN OTBET, peiieHo 55% 3amau

(Menee 3 OawioB) — cTaBUTCS 3a pabOTy, €CIM YMCIIO OIMIMOOK M HEOYETOB MPEBBICHIO HOPMY JUIS
OIICHKH 3 WJIM MPABHJIFHO BBHIOJIHEHO MeHee 2/3 Bcelt paboTel. OOyUaroumiics: 1aeT HEBEpPHYIO OIICHKY CUTYa-
1, perieHo mexee 50 % 3agay.

5.2.2.0neH04YHbIe MaTepuaJbl: THIOBBbIE TECTOBbIE 3aJaHHUSI MO JUCHUIINHE
dusnueckasi XUMHUS_konmponupyemsle komnemenyuu_OIIK-1,011K-2, OIIK-6, ITK-1, IIK-
4, ITIK-7):. llojmHBIM IIepEUECHL MECMOBbIX _ 3A0AHUI __NPEeOCHAB/IeH 6 _JOHC -
http://open.kbsu.ru/moodle/course/view.php?id=3866)

Tecm — cuctema CTaHIAPTU3UPOBAHHBIX 33JaHUM, ITO3BOJISIONIAS aBTOMATU3HPOBATH MPOIICAYPY

M3MEPEHUS YPOBHS 3HAaHUU U YMEHUH CTYJICHTA.
Bui0epuTe npaBHJIbLHBIH OTBET:
Tect 1. Mepoii nepexosna SHEPrUU 3a CUET Xa0TUUECKOTO CTOJIKHOBEHUS MOJIEKYJI SIBISETCSL:
TEIJI0Ta
pabora
BHYTPEHHSISI DHEPIUs
MOTEHIMAIbHAS YHEPTUS
Tect 2. Mepoii nepexoia SHEPTUK NP NEPEMENIEHUHN MACC, TOAHSATHE TEJI B MOJI€ TATOTCHUS, IEPEXO]T
AJIEKTpUYECTBa OT OOJIBIIETO K MEHBIIEMY MOTEHIIMANY, PACIIMPEHUE ra3a SBISETCS
paborta
TEIIoTa
KMHETUYECKasi YHEPIUs
BHYTPEHHSSL SHEPT UL
Tect 3. : Matemarnueckas (opMyJIHPOBKA MEPBOrO Hayasia TEPMOJMHAMUKA

Q=AU+W


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

O=AU-W
O+ AU =W

AT=0+ 1
Tecr 4. 3akon ['ecca:
J11 130XOpHOT0 U M300apHOTO MPOLIECCOB TEIJIOTA IIPOIEcca He 3aBUCUT OT ITyTH MPOLIECCa, a 3aBUCHUT
TOJBKO OT HAYaJIbHOTO U KOHEYHOT'O COCTOSTHUN CUCTEMBI
J11s ©30XOpHOT0 U M300apHOTO MPOLIECCOB TEIIOTA IIPOIecca 3aBUCUT OT IyTH Mpoliecca

J11s1 130XOPHOTO ¥ M300apHOTO MPOIIECCOB TEIIOTA IPOIIecca He SBISIETCS (PYHKINEH COCTOSHHUS
Tect 5. TernoBoii 3¢ peKT XUMUIECKOH PeaKkIuy IpH TOCTOSHHOM JaBieHnn Qp paBeH
MPUPAIICHUIO YSHTAIBITHH

MIPUPAILICHUIO BHYTPEHHEH SHEPT U

MPUPALLEHUIO SHTPOITUU

CyMME IPHUPALIEHUN SHTAIBIIUU U BHYTPEHHEW 3HEPIUU
Tect 6. : HeBO3M0OXHO cO31aHME BEUHOT'O ABUTATElsl BTOPOTO pojaa

dbopmynuposka OcTBanbaa

dbopmynuposka Kiaysuyca

dbopmynupoBka Tomcona
Tect 7. DHTpOnUA-3TO Mepa

HeoOpaTUMOCTH Mpoliecca B U30JIMPOBAHHBIX CHUCTEMAX, MEpa MEepPexo/ia YHEPTUH B TaKyI0 Gpopmy, U3
KOTOpO OHa HE MOXKET MEPEXOIUTH CAMOIIPOU3BOILHO B ApyrHe Gopmbl

SHEPrHsl CUCTEMBI, CIIOCOOHAs K MPEBPAIICHUIO U TPOU3BOJICTBY MOJIE3HON pabOThHI

nepexo/ia SHEPruu U3 OAHON (GOPMBI B IPYTYIO

nepexoja MEXaHMYECKOM 3HEPTUH B TEIJIOBYIO
Tecrt 8. Ilpu T, P=const ymenbiienue snepruu [ m66ca a1 o6paTUMOro nporecca paBHO
MaKCHUMaJIbHOM MOJIE3HOM paboTe

MUHHUMAaJIbHOHM TTOJIE3HOM padoTe

HYJIIO

MOCTOSIHHOM BEJIUYUHE
Tect 9. Kpurepuem HanpaBieHus rnpoiecca 1 paBHOBECHS B CUCTEME SIBIISETCS

sHeprus ['n66ca u ['enpbmrosnbia

M3MEHEHUE YHTAIIBITNU

M3MEHEHUE BHYTPEHHEHN SHEepruun

VU3MEHEHUE TIOJIHOM YHEPTUU

Tect 10. XuMHUYeCKH# TOTEHIMAI 1-TOTO KOMIIOHEHTA

yacTHas Mpou3BoHas dHepruu [ mb0ca mo Macce i-Toro KOMIOHEHTA MPU MTOCTOSTHHBIX JABICHUH U
TEeMIIepaType U Maccax OCTaJIbHBIX KOMIIOHEHTOB

YyacTHas mpou3BoaHas sHeprun ['mb06ca mo macce i-Toro KOMIIOHEHTA MPH MOCTOSTHHOM 00bheMe
YyacTHas Mpou3BoHas 3Heprun [ mb0ca 1Mo naBIeHUIO IpU MOCTOSHHBIX TEMIIepaType, 00beMe 1 Maccax
OCTaJIbHBIX KOMIIOHEHTOB

YyacTHas Mpou3BoHas 3Heprun [ mb0ca mo macce i-Toro KOMIIOHEHTA MPH MOCTOSTHHBIX JABICHUH U
Maccax OCTAJIbHBIX KOMIIOHEHTOB

Tect 11. XuMnueckas nepemMeHHast:



OTHOIICHHE KOJIMYECTBA MPOPEarupoBaBIIETO BEIIECTBA K €r0 CTEXHOMETPUUECKOMY KOI(PPUIIEHTY
OTHOILIEHHE CTEXUOMETPUIECKOTO KO (HUIIMEHTA K KOJTMYECTBY MPOPEarnpoBaBIIero BEIIECTBA
cBoOoaHast sHeprus ['mbOca st OAHOTO MOJIS YHCTOTO BEIIECTBA

OTHONICHHE XMMHUYECKOTO TIOTEHI[AIA TPOPEArnpPOBABIIETO BEIIECTBA K CTEXUOMETPHIECCKOMY

KO3 PHUIHUEHTY

Tect 12. YacTHas npousBoiHas sHeprun [ m66ca mo temmeparype npu P=const paBHo:

-S

A%

P

+S

Tect 13. : YactHas npousBoaHas sueprun [ m66ca no gapnenuto npu T=const paBHO
v

-S

-P

+P
Tect 14. Dueprus ['u60ca BrIpakaeTcsi COOTHOLLIEHUEM

e i

A=U-T5

AF=AU-TAS

Iy
Tect 15. Dneprus ['enbMrospia BeIpakaeTcss COOTHOLLIEHUEM
A=U-T§

G=L-T5+FV

Iy

AF=AU-TAS

Kpumepuu ghopmupoeanun oyenok no mecmogvim 3a0anuam:

( 3 Gana) — mosyyaroT 00yvaromuecs ¢ IPaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBbIE BOIPO-
cbl. Bemonneno 100 % npeanokeHHbIX TECTOBBIX BOIIPOCOB;

(ot 2 1o 3 6ayia) — MoyvyaroT 00yJaromuecs ¢ MPaBUIbHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIC
Bonpockl — 80 —99 % ot oluiero oobeMa 3aJJaHHbIX TECTOBBIX BOIPOCOB;

(ot 1 mo 2 6ana) — momy4yaroT 00yJaromuecs ¢ MPaBUIbHBIM KOJTMYECTBOM OTBETOB Ha TECTOBBIC
Bompochl — 60 —79% ot 061Iero 00beMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

( ol OGamra) — nmomydaroT o0y4aroImuecs MPaBUIbHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIE BO-
npocsl — MeHee 40-59 % ot o61iero ooGbeMa 3a1aHHBIX TECTOBBIX BOITPOCOB.



5.2.3 OueHoYHbIe MATEPHUAJIBI IJISl IPOMEKYTOYHOM aTTeCTAIUM.
I_IGJIBIO MMPOMCIKYTOYHBIX aTTCCTaI_[I/Iﬁ 110 JUCHUIIIIMHE ABJIICTCA OLICHKA Ka4€CTBA OCBOCHUA

JUCHUTITUHBI 00y4YarOIUMHKCS.

[TpomMexxyTouHast aTTeCcTalus MPEHA3HAUCHA 111 OOBEKTUBHOTO IMOATBEPKIACHUS U OLICHUBAHUS
JOCTUTHYTBIX PE3yJIbTaTOB 00YUEHUS MOCIIE 3aBEPIICHUS U3YUCHHSI TUCIUTUINHEL. OCYyIIEeCTBISICTCS B
KOHIIE CeMeCTpa U MPeICTaBIseT cCOO0M UTOTOBYIO OLEHKY 3HAHUI 1Mo AucuuIuinie «Ousndeckas Xu-
MHUS» B BHJI€ TPOBECHUS SK3aMEeHa.

[TpomexyTouHas aTTecTalusi MOKET MIPOBOAUTHCS B YCTHOM, MUCbMEHHOH (opMme, U B hopme Te-
cTupoBaHus. Ha mpoMexyTouHyro aTTecTanuo oTBoauTcs 10 30 6amios.

Bonpocsl, BbIHOCHMBIe Ha 3Kk3aMeH (koHTposmpyemble kommnereHuun OIIK-1,0IIK-2,0I1K-6,ITK-
1,I1K-4,I1K-7)
1. I3akoH TepmonuHaMuku. BHyTpeHHss sHEprus, padoTa pa3InyHbIX IPOLIECCOB.
OHTaIbIMA, TENJIOEMKOCTD.
Tepmoxumus. 3akoH ['ecca, ypaBHenue Kupxrodda.
II 3akoH TepMOAMHAMUKHU. DHTpoNUs. Bbruncinenue abCcomOTHBIX SHTPOIHH.
dynaaMeHTanpHOe ypaBHeHue ['uooca. TepmoaunaMudeckue noreHuais! (MaeanpHbie rassl,
XMUMHUYECKHE PEaKLINN)

Nk

N

®yHpameHTanpHoe ypaBHeHue ['n00ca. Tepmoannamuueckue noreHuuansl (PeaabHble rassl,
KOHJICHCUPOBAHHOE COCTOSTHUE)

PactBopsl. PaBHOBECHE KUAKOCTh-IIAp B UICAIBHBIX U pealbHbIX cucTeMax. 3akoH Pays.
Kpuockonus u 30ynuockonusi.

[TpaBuno ¢a3. Ypasaenue Kiaitnepona-Knaysnyca. OTHOKOMIOHEHTHbBIE CUCTEMBI.

0. [IpaBuno ¢a3. Ypasuenue lllpenepa. JIByXKOMIIOHEHTHBIE CUCTEMBI.

1. Xumnueckoe paBHOBecue. PacueT BBIXOJOB MPOJYKTOB PEAKIIMK B IEAJIBHBIX U PEalIbHBIX [a30-

- = o © A

BBIX CUCTEMaAX.

12. U3oTepma xumuueckoi peakuuu. CrangaptHas sHeprus I m66ca. 3aBUCHMOCTh KOHCTAHThI PaB-
HOBECHSI OT TEMIIEPATYPBHl.

13. CnosxHbIe paBHOBECHS.

14. Cratuctuueckas repmoauHamuka. Cymmsl o coctosiHuaM. Pacuer ans H u Ha ipu 298,15 u
1000 K.

15. Cratuctuyeckas tepmMoauHamuka. Pacuer Cp’, S1°, @1 s H u Ha mpu 298,15 u 1000 K.

16. Kunetnka HeoOpaTUMBIX peakiuil. MeTo bl orpeesieH sl OPSIKOB PEaKIUi.

17. Kunetruka oOpaTUMBIX U HapaJlIebHBIX PEaKIHi.

18. KnuneTuka nocienoBaTelbHbIX peakiuii. MeToa cralimoHapHbIX KOHIEHTpauuil boaeHmTelHa.

19. TemniepatypHas 3aBUCUMOCTb CKOPOCTEN XMMUUYECKUX PEaKIUi. Y paBHEHUE AppeHuyca.

20. Teopus cTOIKHOBEHUI. bBUMONEKYIISIpHBIE peaKIUu.

21. Teopust cTONKHOBEHU. MOHOMOJNEKYJIAPHBIEC PEAKIIUU.

22. Teopust akTUBUPOBAHHOTO KOMIUIEKCA. CTaTUCTHUYECKHM ACTIEKT.

23. Teopusi akTUBUPOBAHHOI'O KOMIUIEKCA. TepMOAMHAMUYECKUI aCTIEKT.

24. KuHeTHKa HenHbIX peakuuil (TeOpeTUYECKH CeMHHap)

25. Kunetuka (hepMEHTAaTUBHBIX KaTATUTHUYECKUX PEAKLIUH.

26. KoahunneHTsl aKTUBHOCTH CHIIBHBIX M CIIA0BIX SJICKTPOJIUTOB.

27.9J1C. Pacuer D/1C XuMHYECKHX LIEEH C ANEKTPOAAMHU PA3IMYHOTO THUIIA

28. Pacuer DJIC XuMHYECKHX LIENIEH C ANEKTPOJAMHU PA3JIMYHOTO THUIIA

29. Pacuer DJ1C KOHUEHTPALIMOHHBIX LIETIEH



30. TepmoarHAMHUKA TaTbBAHUYECKOTO JIeMeHTa. Pacdyer sHTanbmuu, SHTpONUU 1 3Hepruu [ md0ca
peaKuuid.

Kpumepuu ghopmupoeanun oyenok no npomexcymouHoi ammecmayuu:

«omauyno» (30 6aI0B) — MOMy4Yar0T 00yYarOIIUECs, KOTOPbIE CBOOOHO OPUEHTUPYIOTCS B Ma-
TepHualie U OTBe4aloT Oe3 3arpyaHeHuil. OOydaromuiics crnocoOeH K BBITOJIHEHHUIO CIOKHBIX 3a/laHuH,
MIOCTaHOBKE 1IeJiei U BbIOOpE myTell ux peanuszainuu. PaboTa BbINOIHEHA MOJIHOCTHIO O€3 OmMO0K, pemie-
HO 100% 3amay;

«xopoutoy» (25 6amna) — noayyaroT o0ydarourecs, KOTOpble OTHOCUTEIBHO MOJIHO OPUEHTHPYIOT-
csl B MaTepualie, OTBEYaIOT 0e3 3aTpyJHEHUH, JOMYCKAIOT HE3HAUYNUTEIbHOE KOJIMYECTBO OomMOoK. O0y-
YAIOLIUIICS CITOCOOEH K BBIMOJIHEHUIO CIOXKHBIX 3a/1aHuil. PaboTa BBINOJIHEHA TOJIHOCTBIO, HO UMEIOTCS
He 0oJiee 0HOW HerpyOo# OMMOKK U OJTHOTO HeloveTa, He Oosee Tpex HenoueToB. JlomyckaroTes He3Ha-
YUTEJIbHBIC HETOYHOCTHU MPU PEIICHUH 3a/1a4, pemeno 70% 3amauy;

«yooenemeopumenvno» (20 6amI0B) — NOTYUYaIOT 00yUaIOIIUECs, Y KOTOPBIX HEAOCTATOYHO BhI-
COK ypOBEHb BIJIaJIeHUSI MaTepuaioM. B mpoiiecce oTBeTa Ha HK3aMEHE JOIMYCKAIOTCS OMMOKU U 3aTpy/i-
HEHUs MpU H3JI0KEeHUH MaTtepuana. OOydaromuiics MpaBUILHO BBIOTHWI HE MeHee 2/3 Bcell paboThbl
WJIH JIOMYCTUII He OoJiee OfHOM rpy0oii OmMOKY U ABYX HEAOYETOB, HE Oosee 0HOM Tpy0oil u OHOM He-
rpy0oii ommOKu, HE OoJiee Tpex HErpyObIX OMMOOK, 0JHON HerpyOoil. OO0yJaromuiics 3aTpyIHsIeTCS C
MPaBUIILHOM OLICHKOM MPEeI0KEHHOM 3a/1a4uH, 1aeT HEMOIHBIA OTBET, peuieHo 55% 3amauy;

«HeyooenemeopumenvHo» (MeHee 20 6aI0B) — MOy4aroT 00yYaromuecs, KOTOphIe JOMYCKAIOT
3HaYUTEeNbHbIC OmMOKH. OOydJaronmiicss UMEeT JIMIIb HA4YalbHYIO CTENICHb OPUEHTAIUU B Marepuane. B
paboTe 4ncio OMUO0K U HEIOUETOB MPEBBICUIIO HOPMY JUIS OLICHKH 3 MJIM MPAaBUIIBHO BBIIIOJHEHO MEHEe
2/3 Bceii paboThl. OOyyarolHiics JaeT HEBEPHYIO OLIEHKY CUTYyalluH, pemeHo Mmenee 50% 3aaau.

6. MeToanueckue MaTepuaJbl, onpeae/siione Npoue1ypbl OleHNBAHUS 3HAHUIM,

YMeHHii, HABBIKOB U (MJIM) ONBITA AeSATEJIbHOCTH

MakcumanbHas cymma (100 6amioB), Habupaemasi CTy/IEHTOM IO AMCLMILIIMHE BKIIIOYAET JIBE CO-
CTaBJIAIOILIHE:

— nepeas cocmasnAowas — OllEHKa PerysipHOCTH, CBOEBPEMEHHOCTH U KauyecTBa BbIMOJIHEHMS
CTYZCHTOM yueOHOI paboThl MO M3YyYEHMIO TUCHMIUIMHBI B T€YEHHE MEPHOAA M3YUEHUS IUCIMITIMHBI
(cemecTpa, WM HECKOJIBKUX ceMecTpoB) (cymma — He Oosiee 70 GaisoB). bamibl, xapakTepusyroiiye
yCIEBAaeMOCTh CTY/IEHTA MO AUCHUIUIMHE, HAOMPAIOTCA UM B T€UEHHUE BCEro Meproja o0yueHus 3a usyde-
HHE OTACIIBHBIX TEM U BBIIIOJIHCHUEC OTACIbHBIX BHI0OB pa60T.

— emopas cocmaenaoujas — OLEHKa 3HaHUM CTy/EHTa 10 pe3ysbTaTaM MPOMEKYTOYHON aTTe-
craruu (He 6omnee 30 —6amioB).

KputepueMm o1nieHkH ypoBHS c(hOPMHUPOBAHHOCTH KOMIIETEHLUH B paMKaxX y4eOHOW AUCIMILINHBI
«Du3nyeckast XuMus» B 7 U 8§ ceMecTpax SIBJISIIOTCS IK3aMEH.

OO6umit 6amn Tekymero u pyOeXHOT0 KOHTPOJIS CKJIJbIBAETCS U3 CIEAYIOUIMX COCTaBIISIOIINX
IIPUJIOKEHUE 2.

Llenvio npomesccymounvix ammecmayuii 110 JUCUUIUIMHE SBIISIETCSA OLEHKA KaueCTBA OCBOCHUS
JTUCIUIUTAHBI 00YYarOIIUMUCS.

Kpumepuu ouenxku xauecmea oceoenusn oucyunaunst (Ilpunoscenue)



Ouyenka «omauunon— om 91 0o 100 6annoe — TeOPETUIECKOE COJEP)KAHUE Kypca OCBOSHO ITOJI-
HOCTBI0, 0€3 Tpo0esIoB, HEOOXO MBI MPAKTHYECKUE HABBIKK Pa0OTHI ¢ OCBOCHHBIM MaTepualioM c(hop-
MUpOBaHbI. Bce mpeaycMoTpeHHbIe TPOrpaMMoil 00ydeHus: yueOHbIe 3a1aHNUs BBIITOJIHEHBI, KAYECTBO MX
BBITTOJIHEHUS OI[CHEHO YMCIIOM 0aJlIoB, OJIM3KUM K MakcuMalibHOMY. Ha 5Kk3aMeHe CTyIeHT 1eMOHCTPH-
pyeT riryOoKue 3HaHUS IPEAYCMOTPEHHOTO TPOrpaMMOil MaTepuaia, yMeeT YeTKO, JAKOHUYHO U JIOTHYe-
CKH MOCIIEZI0BATEIbHO OTBEUaTh Ha MOCTABJICHHBIE BOIIPOCHI.

Ouyenka «xopowo» — om 81 0o 90 6annoe — TeopeTHUEcKoe coepKaHue Kypca 0CBOSHO, HE00-
XOJIUMbIE TPAKTUUECKHE HAaBBIKU Pa0OTHI CPOPMUPOBAHBI, BHITIOJHEHHBIEC yUeOHbIE 3aJaHHsl COAEpPKAT
He3HauuTeNbHble omuOKU. Ha sKx3aMeHe CTyZIeHT IeMOHCTPUPYET TBEPAOE 3HAHUS OCHOBHOTO (TIpo-
rpPaMMHOT'0) MaTepualia, yMeeT 4eTKO, FPaMOTHO, 0€3 CyIIECTBEHHBIX HETOYHOCTEH OTBeYaTh Ha MOCTAB-
JIEHHBIE BOIIPOCHI.

Ouyenka «yoosnemeopumenvhoy — om 61 0o 80 6annoe — TEOPETUUECKOE COACpPKAHUE Kypca
OCBOCHO HE TOJIHOCTHIO, HEOOXOMMBIE MPAKTUYECKHNE HABBIKH PabOTHl CHOPMUPOBAHBI YACTUYHO, BBI-
MOJIHEHHBIE YUeOHBIC 3a/1aHUs co/iepKaT rpyobie omuOku. Ha sk3amMeHe cTyIeHT JeMOHCTPUPYET 3HAHHE
TOJILKO OCHOBHOT'O MaTepuaja, OTBETHI COIepKaT HETOYHOCTH, c1ab0 apryMeHTHPOBaHbI, HAPYIIEHA I10-
CJIEIOBATENbHOCTD U3JI0KEHHUS MaTepuaia

Ouenka «neyooenemeopumenvno» — om 36 0o 60 6an106 — TEOPETUUECKOE COACPKAHUE Kypca
HE OCBOEHO, HEOOXOUMbIE IPAKTUUECKUE HABBIKU PabOTHl HE C(HOPMHUPOBAHBI, BHINOIHEHHbBIE YUeOHbIE
3aJJaHus COAEp)KaT rpyOble OmMOKH, TOTIOJIHUTEIbHAsT CAMOCTOsITeNIbHAsE padoTa HaJ MaTepralioM Kypca
HE MPUBEJET K CYIIECTBEHHOMY IOBBILIICHHIO KaueCTBa BBINOJIHEHUS yueOHbIX 3ajaHui. Ha sk3amene
CTYJEHT JAEMOHCTPUPYET HE3HAHWE 3HAUUTEIbHOM YacTH MPOrpaMMHOIO MarepHaia, CYLECTBEHHBIE
OIIMOKM B OTBETAaX Ha BOMPOCHI, HEYMEHUE OPHUEHTUPOBATHCS B MaTepualie, HE3HAHWE OCHOBHBIX MOHS-
TUWA TUCUUTIINHBL.

Taonuya 7. Pe3ynomamal 0c860eHUA yueOHOU OUCYUNTUHBL, NOOIEHCAUUE NPOBEPKe

Ko00 u naumenoesa- Buo oyenounozo

Pezynomamut 00y- HUe UHOUKAmopoe Ocnognvie nokazamenu mamepuana,
yeHus 00CMUIICCHUA KOM- OueHKu obecneuusaroujue
(komnemenyuu) nemenyuu pe3yibmamog 00yuenus dopmuposanue
KomnemeHnuyuil

OIIK-1 Cnocoben
aHATM3UPOBAThH U
HWHTEPIPETUPOBATH
pe3yabTaThl XUMH-
YECKUX IKCIIEePHU-
MEHTOB, HaOJIIO1€e-
HUW U U3MEPEHUI

OIIK-1.1. Cucrema-
TU3UPYET U aHAJIU3H-
pPYET pe3ybTaThl
XUMHYECKHX DKCIIE-
PUMEHTOB, Ha0JII0-
JIEHUI, U3MEPEHNH, a
TaK>Xe pe3yJIbTaThl
pacyeToB CBOMCTB
BELIECTB U MaTepHa-
JI0B

3HaTB: METOJBI BBISBICHUS
u  (opMyIHpOBaHHS AaKTY-
IBHBIX HAY4YHBIX MpoOieM
B 00JIACTH XUMUH

YMmerhb: Brinonnenue padbot
M0 MOMCKY 3KOHOMHUYHBIX U
3 EKTUBHBIX METOJI0B
MPOU3BOJICTBA HAHOCTPYK-
TYpUPOBAHHBIX KOMIIO3UIIU-
OHHBIX MaTepuajoB C 3a-
JTAaHHBIMU CBOMCTBaMH
Baagern: Onpenenenue
COOTBETCTBUSI ~ HAaHOCTPYK-

Tunoseie olie-
HOYHBIE MaTepHa-
JIBI JTSL YCTHOTO
ompoca (pazoen
5.1.1

THTTOBBIC TECTO-
BbIC 33/IaHUS
(pazoen 5.2.2.);
TUTIOBBIE OIICHOY-
HbIE MaTepUabl K

TYpUPOBAHHBIX KOMIIO3UIIU-
OHHBIX MAaTepuajoB C HO-
BBIMH CBONCTBaMH TE€XHHYE-
CKOMY 3a/laHulo; AHanu3

dK3aMeHy (paszoen
5.2.3)




MPUYUH HECOOTBETCTBUS
HAHOCTPYKTYPHPOBAHHBIX
KOMITO3UITMOHHBIX MaTepua-
JI0OB TpeOOBaHUSIM TIOTPEOH-
TeNsI U pa3paboTKa Mpeio-
KEHUH TI0 WX Tpeaynpe-
KJICHHUIO M YCTPAaHEHUIO

OIIK-1.2. IIpenna-
raeT UHTEPIPETAIIIO
PE3yIBTATOB COO-
CTBEHHBIX JKCIIEPHU-
MEHTOB U PacyeTHO-
TEOPETUICCKHX Pa-
00T C UCTOIb30BAHHU-
€M TEOPETHUYECKUX
OCHOB TPaUIUOH-
HBIX ¥ HOBBIX pasje-
JIOB XUMUH

3unarb: CTaHaapThl, 0JIO-
KEHUS, UHCTPYKIUU U APY-
rUue pyKOBOJAIINE MaTepUa-
JIBI TI0 TEXHOJOTHYECKOM
MOJIrOTOBKE MPOU3BOJICTBA
YMern: aHanIU3UPOBATH 110-
JIy4EeHHbIE PE3YJIbTAThl U
OTPENIEIATh ONTHUMAJIbHBIC
TEXHOJOTUYECKUE MapameT-
pBI Tpo1ecca Mporu3BOACTBA
Baajnerb: HaBbIKaMU MPo-
BEJICHUSI AKCIIEPUMEHTA 10
3aJITaHHON METOJIHNKE

O1LieHOYHEIE Ma-
TepHuabl ISl ca-
MOCTOSITEIIbHOM
paboThI (TUIIOBBIE
3a/1auu pa3en
5.1.2.); TunoBsle
OIICHOYHBIC MaTe-
pHaJIbI 1711 YCTHO-
ro omnpoca (pa3aen
5.1.1); );

THUIIOBBIE TECTO-
BBIC 3aIaHUS
(paznmen 5.2.2.)

OIIK-1.3. ®opmy-
JUPYET 3aKITFOUCHHS
Y BBIBOJIBI 110 PE3YJTb-
TaTaM aHaJn3a JITe-
paTypHBIX JIaHHBIX,
COOCTBEHHBIX JKCIIe-
PUMEHTAJIBHBIX U
pacyeTHo-
TEOPETUYECKUX paboT
XMMHUYECKON HaImpas-
JICHHOCTH

3HaTh:

YmMmerb: CocTaBnsaTh onuca-
HHUS HpOBOILI/IMI)IX HUCCIea0-
BAHMI M aHAJIM3UPOBATH UX
pe3yJIbTaThl

Biaagerb: HaBbIKAMHU

o opMIIeHUS JTOKATBHOM
JOKYMEHTAIUH 110 T0I00pY
TCXHOJIOTUYCCKUX napaMeT-
poB

Tumnoseie ole-
HOYHBIE MaTepHa-
JIBI JIIS1 YCTHOTO
orpoca (pasoen
5.1.1

THTIOBBIC TECTO-
BBIC 3a/IaHUS
(pazoen 5.2.2.);
TUIIOBBIE OIIEHOY-
HBIC MaTepPHAJIbI K
dK3aMeHy (paszoer
5.2.3)
OueHouHbIe Ma-
TepHAaIIbI JTSI ca-
MOCTOSTEIIbHOMN
paboThI (TUIOBHIE
3a/auu pa3zen
5.1.2.);

OIIK-2 Cnocoben
MIPOBOIMTH C CO-

OJIFOICHUEM HOPM
TEXHUKHU Oe30Iac-

OIIK-2.1. Paboraer ¢
XUMHUYCCKUMU BEIIC-
CTBaMH C coOIIroIe-

3HaTb: U MOHMMAaTh pOJIb
XUMHUYECCKUX CHUCTEM B CO-
BPEMEHHBIX HCCIIETOBAHUAX
KaK ITOBBIIICEHHbBIX NCTOYHMU-

Tumnoskie ore-
HOYHBIC MaTepHa-




HOCTH XMMHYECKHI
3KCIIEPUMEHT,
BKJIIOYasi CUHTE3,
aHaln3, u3yve-
HHUE CTPYKTYpPBbI
CBOICTB Be-
IIECTB U MaTepua-
JIOB, HCCJICIOBaHUE
MPOIECCOB C UX
y4acTUEM

HUEM HOPM TEXHUKHU
0€e30I1aCHOCTH

KOB KpaTKOBPEMEHHBIX aBa-
PUIHBIX U IOJITOBPEMEHHBIX
CHUCTEMATHUYECKUX BO3JEH-
CTBUHM Ha 4YEJIOBEKAa U OKpY-
XKAIOLIYIO Cpeny;

OCHOBHBIE HOpPMBI TEXHUKH
6e3omacHOCTH Tpu paboTe B
71a00paTOPHBIX YCIOBUSX;
CIOCOOBI 3aIIUTHI TEPCOHA-
JJa OT BO3MOKHBIX IIOCIEJ-
CTBUM XMMHMYECKUX aBapui
B J1a00OPaTOPHBIX YCIOBUIX

YMeThb: OLICHUBATH MOCHEI-
CTBHUSI BO3JICHCTBHS Ha 4e-
JIOBEKa BPEIHBIX, OIMACHBIX
U IOpakaroIux GaKTopoB
Bnanern: HaBeikamu pabo-
Thl C XUMHUYECKHUMH PEaKTU-
BaMU U (PU3UICCKUMH yCTa-
HOBKaMU C COOJIIOJIEHUEM
HOpPM TEXHHUKU Oe30macHo-
ctu  (TB) wm TtpeboBanuii
oxpansl Tpyna (OT) B nabo-
PaTOPHBIX YCIOBUSIX

JIBI 7S YCTHOTO
ompoca (pazoen
5.1.1

TUTIOBBIC TECTO-
BbIC 33JJaHHS
(pazoen 5.2.2.);
TUTIOBBIEC OIICHOY-
HBIC MaTepHaJIbl K

dK3aMeHy (paszoer
5.2.3)

OIIK-2.2. TIpoBoaut
CUHTE3 BEIIECTB U
MaTepHaloB pa3HOU
IIPUPOJIBI C UCIIOJIb-
30BAHUEM UMEIOLINX-
Csl METOJUK

3HaTBh: METO/bI MOJTyYEHUS,
UACHTUDUKAIIMM U HUCCIe-
JIOBaHUsl CBOMCTB BELIECTB
(MaTepuanoB), cTaHJIapTHbIE
MeTOABbl 00pabOTKU pPE3yJib-
TaTOB SKCIIEPHUMEHTA

YMerTb: MIaHUPOBATH IKC-
MEPUMEHT Ha OCHOBE aHAJIuU-
3a  JHUTEpaTypHBIX  JIaH-
HBIX, aHAIU3UPOBATH U
000011aTh pe3yJbTaThl JKC-
NEepPUMEHTA,
(hopmyHUpOBaTh BBIBOJIBI

Baanern:

HUPOBAHMUS,
00001eHns
JKCIIEPUMEHTA

HaBBIKAMH  TLJIa-
aHanmMza U
pe3yJIbTaToB

OrneHo4HBIC Ma-
TEepHAaIIBI JTSI ca-
MOCTOSATEIIBHOMN
paloThI (TUIIOBBIE
3aa4uu pas3zen
5.1.2.); Tunossie
OLICHOYHBIE MaTe-
pHAJIBI 1711 YCTHO-
ro ompoca (pa3aen
5.1.1); );

THTIOBBIC TECTO-
BBIC 3a/IaHUS
(pazmen 5.2.2.)

OIIK-2.3. [IpoBoaut
CTaHJApTHBIE OMepa-
IIUH IS OTIpeJiee-
HUSI XUMHYECKOTO U
¢dazoBoro cocrana

3HaTh:

YMmerb: BoInosHATE KCHe-
pUMEHTAJIbHBIE Pa0OTHI IO
OTIpeieNIeHUI0 (PU3UKO-
XUMHYECKHUX XapaKTEePUCTUK
BELIECTB U MaTEpUaJIOB

TurmoBksle ore-
HOYHBIC MaTepHa-
JIBI JIJIS1 YCTHOTO
ompoca (pazden




BCIICCTB U MaTcpua-
JIOB Ha UX OCHOBC

Baanerb: MHCTpYMEHTAIIb-
HBIMHM METOJIaMHU aHAJIN3a
COCTaBa U CTPYKTYPBI Be-
LIECTB U MaTEPHUAIIOB

5.1.1

TUIIOBBIC TECTO-
BBIC 3a/IaHUS
(pazoen 5.2.2.);
TUIIOBBIC OIICHOY-
HBIC MaTepHaJIbI K
dK3aMeHy (pazoen
5.2.3)
OneHouyHble Ma-
TepHaJIbI TSI ca-
MOCTOSITEJIBHOU
paboThI (TUIIOBEIE
3aJ1auu paszel
5.1.2));

OIIK-3 Cnocoben
MIPUMEHATH pacyeT-
HO-
TEOPETHUUECKHUE Me-
TOZABI ISl U3YUECHUS
CBOMCTB BEIIECTB U
MPOLIECCOB C UX
Y4aCTHEM C HCTIOJb-
30BaHUEM COBpE-
MEHHOI BBEIUMCITH-
TEIBLHON TEXHUKH

OIIK-3.1. [Ipumens-
€T TEOPETUYECKUE U
MOTY3MIUPUUYECKUE
MOJIEJIU TIPU PEUICHUU
3aJ1a49 XUMHUYCCKOM
HaIIPaBJIEHHOCTHU

3HaTh: METOIBl MaTeMaTH-
YECKOT0 aHAIN3a U MOJIEIU-
pPOBaHMSI, TECOPETHUECKOTO U

OKCIICPUMCHTAJIBHOT'O uc-
CJICJOBaHUsA
YMeTb: HCHOIB30BaTh OC-

HOBHBIE 3aKOHBI €CTECTBEH-
HOHAYYHBIX JTUCIUIUINH B
npopecCuoHaIbHOU  J1esI-
TENbHOCTH, TMPUMEHSTH Me-
TOJIbI MaTeMaTHYECKOTO
aHalM3a ¥ MOJIEIMPOBAHUS,
TEOPETUYECKOTO U  IKCITe-
PUMEHTAILHOTO HCCIIE0Ba-
HUs; paboTaTh ¢ KOMIIBIOTE-
POM Kak CpEJICTBOM YIIpaB-
neHus: nHpopmanuei
Baagerb:  cIOCOOHOCTBIO
WCIONIb30BaTh WH(MOpMAIU-
OHHBIE TEXHOJIOTHH JIJIs pe-
IIEHUS  TEXHOJIOTHMYECKUX
3a7a4 MO U3yYEHUIO CBOMCTB
BEIIECTB UMATEPHAIIOB

Tumnoseie ore-
HOYHBIC MaTepHa-
JIBI JUTSL YCTHOTO
ompoca (pazoen
5.1.1

TUIIOBBIE TECTO-
BbIC 33/IaHUSA
(pazoen 5.2.2.);
THTIOBBIC OTICHOY-
HBIC MaTEPHUAIIBI K
dK3aMeHy (paszoen
5.2.3)

OIIK-3.2. Vcnonb-
3yeT CTaHJIapTHOE
porpaMMHoe obec-
NeYeHHe MpHu pere-
HUU 33724 XUMHUYe-
CKOW HampaBJIEHHO-
CTH

3HaTbh: OCHOBHBIE 3aKOHBI
€CTECTBEHHOHAYYHBIX JIHC-
IUIUTHH B TpodeccuoHalb-
HOU JIeITEIbHOCTHU

YMerb: MeTOABI MaTeMaTH-
YECKOro MOJEIUPOBAHUS U
JIPYTUX CTaHAApTHBIX MPO-
rpaMMHBIX TMPOAYKTOB MpHU
aHaJIM3¢e CBOMCTB BEIIICCTB
Biaajgers: cTaTUCTUYCCKUMU
MeToAaMu 00pabOTKH HKC-

OneHoOYHBIE Ma-
Tepuaibl s ca-
MOCTOSITeIIbHOM
paboThI (TUIOBHIE
3a/1auu pa3en
5.1.2.); Tunossie
OIIEHOYHLIE MaTe-
pHUaibl sl YCTHO-




NECPpUMCHTAJIbHBIX JaHHBIX
JUIL aHaJ M3a TEXHOJIOTHYe-
CKHX IPOIECCOB IPH  pe-
IICHUW 3aJla4 XUMHUYECKOM
HaIpaBJICHHOCTHU

ro ompoca (pazaen
5.1.1););

TUIIOBBIC TECTO-
BbIC 33JaHUS
(pazmen 5.2.2.)

OIIK-3.3. IIpoBoaut
HCCIICIOBAHUS
CBOICTB BEIIECTB U
MaTepHuasoB C UC-
MOJIb30BaHUEM Hay4-
HOTO 000pyTIOBaHUS

3HaTh: OCHOBHEIE METOIH-
KM aHaJIn3a CBOMCTB Be-
IIECTB, 00JACTH TPUMEHE-
HUSI pa3JIMYHBIX METO/IOB.
Ywmers: [logbupats B 3aBH-
CHMOCTH OT 0COOCHHOCTEH
peltaeMbIX 3a/1a4 METO/IbI
HCCIICIOBAHUS CBOMCTB Be-
ILIECTB

Buagers: HaBbIKaMU IPO-
BEJECHMS UCCIEA0BaHUN
Hay4YHOM 00OPYIOBaHHH I10
H3BECTHOH METOIHUKE

Tumnoseie oLe-
HOYHBIC MaTepHa-
JIBI 7T YCTHOTO
ompoca (pazden
5.1.1

TUIIOBBIE TECTO-
BbIC 33/1aHUSA
(pazoen 5.2.2.);
TUIIOBBIE OIICHOY-
HBIC MaTEPUAIIBI K
dK3aMeHy (paszoein
5.2.3)
OrneHouHbIe Ma-
TepHabl IS ca-
MOCTOSITEJIBHOMN
paloThI (TUIIOBBIE
3a/auu pas3zen
5.1.2));

OIIK-4 Cnocoben
TUTAaHUPOBATH pado-
TBI XUMHUYECKON
HaIpaBJIEHHOCTH, U
o0OpabaThIBaTh M MH-
TEPIPETUPOBATH T10-
JTy9EeHHBIE PE3YJIb-
TaThI C UCIIOJIL30Ba-
HHUEM TEeOpeTHYe-
CKMX 3HAaHUHU U
MPAKTUYECKUX
HaBBIKOB pELICHUS
MaTeMaTUIeCKHX U
(bu3nuecKux 3a1a4

OIIK-4.1. Ucnonb3y-
eT 0a30Bble 3HAHUS B
o0jacTu MaTeMaTUKU
U (QU3MKKA TpU IUTa-
HUPOBAHUU pabot
XMMUYECKON HaIpas-
JICHHOCTH

3HATh: MaTeMaTHYeCKUH
anmapat, HeOOXOIUMBIH IS
perieHust  npodeccCuoHab-

HBIX 3aJ1a4 B 001aCTH XUMHHU
n MaTcpHuaJIOBCACHUA, OC-
HOBHBIC TCOPECTHYCCKUC I10-
JIOXKCHHUA CMEKHBIX C XUMU-
en C€CTCCTBCHHOHAYYHBIX
JUCHHUITIINH

YMmerb: pemarh THUIOBBIE
ydeOHbIe 3aayd 10 OCHOB-
HBIM pa3jiellaM MaTeMaTHKU

u €CTECTBEHHOHAYYHBIX
AUCIHHUITIIINH
Baagern: HaBblkaMu  uC-

ITOJIb30BAHHU TeOpeTI/I‘-Ie-
CKHX OCHOB 0a30BBbIX pasjie-
JIOB MATCMATUKHU U C€CTC-
CTBCHHOHAYYHBIX  JIUCITHU-

Tunoseie ore-
HOYHBIC MaTepua-
JIBI JIIS1 YCTHOTO
orpoca (pazoder
5.1.1

THIIOBBIC TECTO-
BbI€ 3aJaHHS
(pazoen 5.2.2.);
TUIIOBBIC OIICHOY-
HBIC MaTepPHAJIbI K
dK3aMeHy (paszoer
5.2.3)




IJIMH TIPA PEIICHUM KOH-
KPETHBIX XUMUYECKUX U Ma-
TEPUATIOBEIYECKUX 3a1a4

OIIK-4.2. O6paba-
TBHIBACT JIAHHBIE C
UCTIOJIb30BaHUEM
CTaHJAPTHBIX CIIOCO-
0OB anmpoKCcUMaIuu
YHCIICHHBIX XapaKTe-
PHUCTHUK

3HaTh: TEOpEeTHYECKUE U
METOJIOJIOTHYSCKHE OCHOBEI
CMCXKHBIX C XHMHEH MarTe-
MaTHYSCKNX M €CTECTBEH-
HOHAYYHBIX JHUCLUIUIMH U
CIocoOBI X HMCIOJIL30BAHUS
IPU PEUIEHUH KOHKPETHBIX
XUMHYECKUX W MaTepuaso-
BEIUECKHUX 3amad

YMerb: omnpeneniaTh HeoO-
XOJUMOCTD MIPUBJICUCHUS
JIOTIOJTHUTEIIBHEBIX 3HAHUM W3
CIIELIMAJIBHBIX pa3esioB Ma-
TEMAaTUYECKUX U €CTSCTBEH-
HOHAYYHBIX JUCUHIUIMH JJIs

pelieHus npoQeccuoHaNb-
HBIX 3aJla4y, MPUMEHATH T10-
JIy4yeHHBIE  TEOPETUUYECKUE

3HAHUSI W MaTeMaTHYeCKHI
anmapar Juisi CaMOCTOSITEIb-
HOTO OCBOCHHUS CIEIHallb-
HBIX pa3JelIoB MaTeMaTHKH
n C€CTCCTBCHHOHAYYHBIX
JUCLHUIUIMH, HEOO0XOIUMBIX
B NpodeccHoHaNbHON [es-
TEJIbHOCTH, MPUMEHSATh 3Ha-
HHUA MaTEMAaTHUKU H €CTC-
CTBEHHOHAyYHBIX  JIUCIIH-
IJIMH U1 aHalii3a U o0pa-
OO0TKM pE3yJbTaTOB XUMH-
YECKHUX IKCIIEPUMEHTOB

Biaagerb: HaBBIKAMH  HC-
MOJIb30BAHUST  TEOpEeTHYe-
CKHX OCHOB 0a30BBIX paszfe-
JIOB MAaTEeMAaTHUKU U €CTEC-
CTBEHHOHAyYHBIX  JIUCITHU-
IJIMH Tpu 00paboTKe MaH-
HBIX XHMHYECKUX DKCIEepHU-
MCHTOB

Tunoseie oLe-
HOYHBIC MaTepHa-
JIBI JIJIS1 YCTHOTO
ompoca (pazoen
5.1.1

TUTIOBBIE TECTO-
BbIC 33JJaHHS
(pazden 5.2.2.);
TUIIOBBIC OIICHOY-
HBIC MaTEPHUAIIBI K
dK3aMeHy (paszoein
5.2.3)

OIIK-4.3. NuTtepnpe-
THPYET Pe3yIbTaThl
XUMHYECKHUX HaOIII0-
JNIEHUH C UCIOJIL30Ba-
HUEM (QUBHYECKUX
3aKOHOB M MPEJICTaB-
JICHHI

3HATh: OCHOBHBIE TEOPETH-
YEeCKHUE IOJIOKEHHUS U THUIIO-
BbI€ METO/bI PEUICHUS 3a/1a4
W3 OTIEJBHBIX CIIEIIHAIbHBIX
pa3aenoB  MaTeMaTWKH U
€CTECTBCHHOHAYYHBIX JIHC-
LIMILIAH

OneHoOYHBIE Ma-
TepHaIIbI ISl ca-
MOCTOSATEIILHOM
paboTHI (THIIOBBIC
3a/1auu pa3zen




YMmers: INpOBOAUTH  KOP-
PEKTHYIO Mo UKaIIo
MOJIeTIell M METOIUK o0Opa-
OOTKH JaHHBIX 3KCIIEPUMEH-
Ta, MPAaBUIHHO ONPEACIATH
o0JjacTb MPUMEHUMOCTH HUC-
MOJIb3YEMBIX METOAMK
Bnagers: HaBblkKamMu ucC-
MOJIb30BaHUSA  B3aUMOCBS3H
TEOPETUYECKUX U METOMO0-
JOTMYECKMX OCHOB CMEX-
HBIX C XUMHEH MaTemMaThye-
CKMX W €CTECTBEHHOHAYY-
HBIX JUCHMIUINH, TMPH pe-
IICHAX KOHKPETHON XWMH-
YeCKOW WM MaTepuajoBe/l-
YECKOH 3aJ1a4u

5.1.2.); Tunossie
OIICHOYHBIE MaTe-
pHAaIIBI 111 YCTHO-
ro omnpoca (paszzaen
5.1.1); );

TUTIOBBIE TECTO-
BbIC 33JJaHHS
(paznmen 5.2.2.)

OIIK-5 Cniocoben
HCIIOJIb30BAaTh CY-
IIECTBYFOIIUE TTPO-
IpaMMHBIE TTPOTYK-
THI U ©HGOpPMAITH-
OHHbIC 0a3bl JAHHBIX
IUIsL pEIICHUs 3a71a4
npo¢ecCuOHAITBHON
JeSITENIbHOCTH C
Y4E€TOM OCHOBHBIX
TpeOoBaHU HH-
dhopmarmoHHOM
0€e30MacHOCTH

OIIK-5.1. Mcnonb3y-
eT coBpeMeHHble IT-
TEXHOJIOTHH 1pu cOo-
pe, ananuse, oOpa-
00TKe U IpeCTaBIIe-
HUU WH(pOpMaITUK
XUMHYECKOTo mpodu-
ns

3HaTh: OCHOBHbIE UCTOYHU-
K uH(pOpMauu A perie-
HUS 3a7ad npodeccuoHalb-
HOW cdepsl IeATeIhHOCTH,
OCHOBBI MH(OPMAIIMOHHBIX
TEXHOJIOTHIA, OCHOBHBIC
BO3MOKHOCTH M IIpaBHJIa
paboTel €O CTaHAAPTHBIMU
IPOrpaMMHBIMHU  ITPOAYKTa-
MU TIpU peleHun mnpodec-
CHOHAJIbHBIX 337124

YMeTb: MNpPOBOIUTH IIEp-
BUYHBIA TIOUCK UH(pOpMa-
LIUU A peuieHus npodgec-
CHOHAJIbHBIX 3aj]la4, MpuMe-
HATH  CTaHJApTHOE  IIPO-
rpaMMHOE o0ecreyeHne Mnpu
pEelIeHUd XUMHYECKHX U
MaTEepHUaJIOBETUECKUX 3aad,
IpU TOATOTOBKE HAYYHBIX
nyOnIMKanui U JOKIa10B

Bnanern: HaBeikamu pabo-
Thl C Hay4YHbIMH U 00pa3o-
BaTelIbHBIMU  TIOpTaJlaMH,
0a30BBIMH HAaBBIKAMHU IPH-
MEHEHUS CTaH/IapTHOTO
MporpaMMHOTO  obecreue-
HUS Ui 00paboTKU pe3yiib-
TaTOB  WCCIENOBAaHUHA U
MIPEJICTABICHHS] UX HAYYHO-
MY COOOIIIECTBY

Tunossle ore-
HOYHBIC MaTepHa-
JIBI 71 YCTHOTO
ompoca (pazoen
5.1.1

THUIIOBBIE TECTO-
BBIE 3aJaHUS
(pazoen 5.2.2.);
THUIIOBBIC OIICHOY-
HbIE MaTepUabl K
9K3aMeHy (pazoen
5.2.3)
O1eHOYHBIE Ma-
TepHUabl ISl ca-
MOCTOSITEIIFHOM
paboThI (TUIIOBHIE
3a/1auu pa3ien
5.1.2.);

OIIK-5.2. CobOmroma-

3HAaTh: METOIOJIOTHIO IIO-




€T HOpMBI UHPOpPMa-
LIMOHHOM Oe30MacHo-
CTH B podeccuo-
HaJILHOU NIeITEIbHO-
CTH

HACKa HAy4YHOHM U TEXHHUYE-
CKOM HHpoOpMalUu B CETU
HHTtepHeTr u cienuanusupo-
BaHHBIX 0a3ax JaHHBIX OC-
HOBHBIE TPUEMBI PabOTHI CO
CIELUAIU3UPOBAHHBIM TIPO-
IPaMMHBIM  O0€cIeueHuEM
IpU TPOBEJIECHUH TEOPETH-
YEeCKHX pacueToB M 00pa-
00TKE SKCIEPUMEHTAIbHBIX
TAHHBIX

YMerb: NpPOBOAUTH ITOMCK
HAay4YHOM H TEXHHYECKOH
uHPOpPMAIIMK C HCIIOJIB30-
BaHHEM OOIIUX U CHEIUalU-
3UPOBAHHBIX 0a3 TAHHBIX
MPUMEHSTH CIEIUATN3UPO-
BaHHOE IMporpaMMHoe obec-
MeYEeHUEe TMPHU TPOBEICHUH
TEOPETUYECKHX PACueTOB U
o0OpaboTke IKCIIEPUMEH-
TaJbHBIX JAHHBIX
WCIIOJIb30BATh  CIICIUATU3HU-
pOBaHHOE IporpaMMHOE
obecrieueHre mTpu  TIPeJ-
CTaBJICHUM DPE3YJIbTATOB pa-
00TBI TIPOPECCHOHATBHOMY
COO0O0IIIeCTBY

Baagernb: HaBBIKAMH npu-
MCHCHU CricquaJIn3upo-
BAaHHOTI'O nporpaMMHOTO

obecneueHrss U 0a3 JaHHBIX
MpH pelIeHUd 3agad Mpo-
(deccuoHanbHOM cdepsl aes-
TEJIbHOCTH

Tunoseie owe-
HOYHBIC MaTepHa-
JIBI JJISL YCTHOTO
ompoca (pazoen
5.1.1

TUTIOBBIE TECTO-
BbIC 33JJaHHS
(pazoen 5.2.2.);
TUIIOBBIC OIICHOY-
HBIC MaTePHAJIbI K
dK3aMeHy (paszoder
5.2.3)

OueHouHbIEe Ma-
TepHAaIIbI JTSI ca-
MOCTOSTEJIBHOMN
paboThI (TUIOBBIE
3a/auu pas3zen
5.1.2.); Tunossle
OILICHOYHBIE MaTe-
pHAaIIBI 1711 YCTHO-
ro ompoca (pa3aen
5.1.1); );

TUIIOBBIE TECTO-




BBIC 3aJaHUS
(paznmen 5.2.2.)

OIIK-6 Cniocoben
MIpeJICTaBIATh pe-
3yJIbTaThl CBOCH
paboThI B yCTHOH U
MUCbMEHHOU opme
B COOTBETCTBUHU C
HOpMaMHU U MpaBU-
JIaMH, IPUHSATHIMU B
npodeccnoHanTbHOM
COOOIIIECTBE

OIIK-6.1. ITpencras-
JSIeT pe3yibTaThl pa-
0OTBHI B BHJIE OTYETa
o CTaHJapTHOU

dbopme

3HaTh: HOPMBI COBpPEMEH-
HOT'O PYCCKOIO JIMTEpaTyp-
HOTO fA3bIKa, OCHOBHBIE IIO-
JOXKEHUsI (PYHKIMOHATBHOMN
CTWJINCTUKH, IpaBWIA IOJ-
TOTOBKH peun

Ymersn: aHAIM3UPOBATh
pedb B HOPMATHBHOM ac-
IIEKTE, II0JIb30BaTbC HH-
(opMaTUBHO- CHPAaBOYHOM
JUTEPaTypoi, OpPraHU30BbI-
BaTb CBOI0 PpEUYEBYHO [esi-
TEJIbHOCTb a/JICKBATHO CHUTY-
alysiM OOILEHUS B COOTBET-
CTBUM C  JIMTEPaTypHOU
HOpMOH

Baagerb: HaBbIKaMH IpO-
OYyLHApPOBaHHUS B  COOTBET-
CTBUM C  JINTEpaTypHOU
HOPMOH TOYHOM, JIOTUYHOM,
BBIPA3UTEIILHON PEUYU B yCT-
HOW M MUCbMEHHOM (popmax
IIpU  CaMOCTOATEIIBHOM pe-
LIEHUM KOHKPETHOW KOMMY-
HUKAaTUBHOU 3a1a4u

Tunosele owe-
HOYHBIE MaTepua-
JIBL JU1S YCTHOTO
ompoca (pazden
5.1.1

TUTIOBBIC TECTO-
BBIC 33/IaHUS
(pazden 5.2.2.);
TUIIOBBIE OIICHOY-
HbIE MaTepUabl K
9K3aMeHy (pasoer
5.2.3)
OrneHovHbIC Ma-
TepHAJIBI TSI ca-
MOCTOSITEJIBHOMN
paboThI (TUIIOBBIE
3a/1auu pas3zen
5.1.2.);

OIIK-6-2. [Ipencras-
JsieT uHPOPMaLIHIO
XHUMHYECKOTO COZIep-
KaHUA C YIETOM Tpe-
OoBaHuit 6nbIMOTpa-
(buueckoil KyIbTyphl

3HaTh: OOLIYIO XapaKTepH-
CTHKY TIpoliecca coopa, me-
penauu, oOpaboTKU U
HaKOTUICHHUs NH(POPMAIIHY; -
TEXHOJIOTUH 00pabOTKH
TEKCTOBOM U rpaduyeckoit
uH(OpMaInu; - OCHOBBI
nHpopmanoHHOU Oe3omac-
HOCTH.

Ymerh: paboTath B Kade-
CTBE I0JIb30BATEIS MEePCo-
HAJILHOTO KOMIIBIOTEpA, UC-
M0JIb30BaTh BHEIIHUE HOCH-
Teau nHGOPMAITUH I 00-
MeHa JJaHHBIMH MEX]ly Ma-
[IMHAMH, CO3/1aBaTh pe-
3epBHBIE KOIUH, APXUBBI
JAHHBIX U IPOrpaMM, pabo-
TaTh C MPOTrPAMMHBIMU
cpencTBamMu OOIIEero Ha3Ha-
YeHus; - paboTaTh B JIO-
KaJIbHBIX U II100aJIbHBIX Ce-
TAX OBM. - IpUMEHATH
CTaHJApTHBIE IPOrPAMMHbIE

Tumnoseie o1ie-
HOYHBIC MaTepHa-
JIBI JTSL YCTHOTO
ompoca (pazden
5.1.1

TUIIOBBIE TECTO-
BbIC 33/IaHUS
(pazoen 5.2.2.);
THTIOBBIC OTICHOY-
HbIC MaTEPHUAIIBI K
dK3aMeHy (pazoen
5.2.3)




CpeICTBa MOJTYy4EHHsI, Xpa-
HEHUs U niepepaboTK UH-
dhopmanuu.

Biajers: HaBbIKAMU [IPU-
MEHEHHUsI CTAHIAPTHBIX MIPO-
IPaMMHBIX CPEJICTB B 00J1a-
cTH HHPOPMALIMOHHOH Oe3-
OIAaCHOCTH

OIIK-6.3. IIpencras-
JISIET Pe3yNbTaThI pa-
OOTHI B BUJIE TE3UCOB
JIOKJIa7a Ha PyCCKOM
Y aHIVIMHACKOM SI3BIKE
B COOTBETCTBMHU C
HOpPMaMH | TpaBHIIa-
MU, IPUHSATHIMH B
XHMHYECKOM CO00-
IIECTBE

3HaTh: KyJbTYypOHl MbIIILIE-
HUS, - TIpUEMaMHu BEICHUS
KOHCTPYKTUBHOTO JIMAJIOTa;
- MeromaMu 000OILIECHUS
uHbOpMaNUU; BUABI JIENIO-
BOro oOuieHus (ImyOIuvyHbIe
BBICTYIUICHHSI, TICPETOBOPHI,
MPOBEACHUE COBEIIAHNH,
JIeJIOBasi TEPENucKa, dSJIeK-
TPOHHBIE KOMMYHUKAIIUN) U
HX 0COOCHHOCTH

YMeTb: OCYUIECTBIATH IO-
CTAHOBKY LEJIEH; - BECTH
KOHCTPYKTUBHBII JAMAaIoOr U
OTCTauBaTh COOCTBEHHOC
MHEHHE, OIpPEACIATh BH/I
JIEIIOBOTO o0IIeHUS B
yIpaBlIeHYECKON CUTYyallun
Baagerb: KyapTypOH MBbIII-
JEHUs; - COBpPEMEHHBIMU
KOMMYHHUKAITUOHHBIMH  TEX-
HOJIOTHSIMH, CIIOCOOaMH BEI-
Oopa BUJA JEJIOBOTO 00IIIe-
HUS B yNPaBICHYECKOH CHU-
TyaIuu

OueHouHbIe Ma-
TepHAaJIbI ISl ca-
MOCTOSITEJIbHOMN
paboTHI (THIIOBBIC
3a7auu pasel
5.1.2.); Tunossie
OLICHOYHBIE MaTe-
pHAJIBI IS YCTHO-
ro ompoca (pazaen
5.1.1););

THUTIOBBIC TECTO-
BbIC 33JJaHUS
(paznmen 5.2.2.)

Tunosele oe-
HOYHBIE MaTepua-
JIBI 7S YCTHOTO
ompoca (pazden
5.1.1

THUITIOBBIC TECTO-
BBIC 3aIaHUS
(pazoen 5.2.2.);
TUTIOBBIE OIICHOY-
HbIE MaTepUabl K
dK3aMeHy (paszoer
5.2.3)
O1ieHOYHEIE Ma-
TepHabl s ca-
MOCTOSTEJIbHOM
paboTHI (THIIOBBIC




3a/aun pas3zen
5.1.2));

Takum 00pa3oMm, BHIIMOJIHEHHE TUIIOBBIX 3aaHMi, IPEACTABICHHBIX B pasjeie 5 «OneHouHbie Ma-
TepHabl U TEKYIIEro U pyOeKHOr0 KOHTPOJIS YCIIEBAEMOCTH U IMPOMEKYTOUYHOM aTTeCTalluiny I03BO-
TuT obecnednTh crocoOHocTh Ha GopmupoBanue komnerennuu OIIK-1, OITK-2, OIIK-3; OITK-4; OIIK-
6.

7.Y4eOHO-MeTOAnYeCKOe o0ecneuyeHue JUCIUILIHHDI

7.1. Hopmamueno-3axonooamenvHovle AKmbl

1. Tlpuka3z MunoOpnayku Poccuu ot 12.03.2015 N 210 "O06 yTtBepxkaenun denepaibHOro rocyaap-
CTBEHHOT0 00pa30oBaTeNbHOTO CTAaHAAapTa BBICIIETO OOpa30BaHUS MO HAMPABICHHUIO MOATOTOBKH
04.03.01 Xumus (ypoenb OakanaBpuata)" (3apeructpupoano B Muntocte Poccun 07.04.2015
N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

2. @enepanbHblii 3akoH "O6 obpasoBanuu B Poccuiickoit ®enepauun" ot 29.12.2012 N 273-3
http://www.consultant.ru/document/cons_doc LAW_140174/

7.2 Ocnoenasn ntumepamypa
1. I'puropreBa JI.C. ®dusnyeckas XxuMmus [DNEeKTpoHHBIH pecypc]: yuebHoe mocobue/ I'puropsena JI.C.,

Tpudonosa O.H.— DnekTpoH. TekcToBble JaHHbIe.— M.: MOCKOBCKUI TOCYJJapCTBEHHBIH CTPOUTEIb-
Heli yHuBepcuter, An Ilm Op Memmna, ObC ACB, 2014.— 149 c— Pexum pgocryna:
http://www.iprbookshop.ru/26215.— 3bC «IPRbooks», no napo:to

2. Tlokposckast E.H. ®usznveckas xumusi. XumMus atMocepsl [DIeKTpOHHBIN pecypc]|: yueOHoe mocodue/
[Toxposckas E.H., benbuoBa T.I'.— DnexTpoH. TekcToBble JaHHbIe.— M.: MOCKOBCKMI rocyaapcTBEH-
HBIM cTpouTenbHbll yHUBepcuTeT, Al IIu Op Menua, 9bC ACB, 2015.— 109 c¢.— Pexum poctymna:
http://www.iprbookshop.ru/27956.— DbC «IPRbooks», mo maposro

3. Poaun B.B. ®usnueckas u kojutoniHas XUMHUs [ DIeKTpOHHBIN pecypc]: yuebHnoe nocodue/ Ponun B.B.,
I'opuakos 3.B., Opoben; B.A.— DnekTpoH. TekcToBble 1aHHbIe.— CTaBponoib: CTaBpONOIbCKUI Tocy-
NapCTBEHHBbIM  arpapHbiii  yHuBepcuter, AIPYC, 2013.— 156 c.— Pexum pocryna:
http://www.iprbookshop.ru/47377.— 3bC «IPRbooks», no maposro

4. Maxkapos A.I'. TeopeTnueckue U MpaKTUYECKHE OCHOBBI (PU3NYECKON XUMHUH [ DIIEKTPOHHBIHN pecypc]:
yuebnoe mocodue/ Makapos A.I'., Caruma M.O., Pazno6peeB J[.A.— DIEKTpOH. TEKCTOBBIC JaHHBIC.—
Opendypr: OpenOyprckuii rocynapctBennbsiii yausepcutet, ObC ACB, 2015.— 172 ¢.— Pexum nocty-
na: http://www.iprbookshop.ru/52335.— DBC «IPRbooks», mo mapo:mto

5. Epemun E.H. OcHOBBI XUMHUYECKOW TepMOJIMHAMUKH. Y 4eOHOE TTOCOOME ISl YH-TOB.-2-€,u3/1.,liepepad. u
norr.-M.: Beicm. IlIkomna,1978,-391¢., nn

6. Tonrtapak O.M.Tepmoaunamuka B ¢puzndeckoit xumun.- M.: Beicir. llkona,1991,-319¢., un

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

7.3. /lonoanumenvnas aumepamypa
1. Crpomb6epr A.T'., Cemuenko JI.I1. duznueckas xumusi. M.: Beicir.mk.,2003.- 572 c.

2. Kopsikun H.B. OcHOBBI XUMu4eckoil TepMoauHaMuku. M.: «Akagemus»,2003. -464c.


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

3.

Epemun B.B.,bopmieBckuii A.S1. OcHoBBI 0011e# 1 dhuzndeckoit xumun. M.: «MHTEINEKT», 2012.-

848 c.

4.
5.
6.
7.
8.
9.

10.
11.

1. KypHan ¢usudeckoli XuMHH

IamOypr FO.Jl. u np. ®U3UKO-XUMUYECKUE OCHOBBI DIIEKTPOXUMUU. — Jlonronpynueiid, «HTEN-
ek, 2008. — 424 c.

Bbarpokos B.M. OcHOBBI XMMHUECKON KHHETUKHU U KaTaiu3a. M.: «Akanemus», 2003. — 256 c.

I'onueB U.H. u np. ®usnueckas xumusa. M.: Beicir.uik., 1992 — 687 c.
OtkuHc C.I1. duznueckas xumus B 2-x Tomax. M.: mup, 1980. -296 c.

Hamackun b.b., Iletpuit O.A. Dnexkrpoxumus. M.: Beicur.ik., 1987-296 c.

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

I'epacumos S.U. u np. Kypc pusmnueckoii xumuu. B 18yx Tomax. M.: Xumus, 1970- 1073 c.
Owmanyaie H.M., Knoppe JI.I'. Kypc xummnueckoii kunetuku. M.: Beicin.mik., 1984 — 463 c.

7.4. Ilepuoouueckue uzoanusn (2azema, 6eCMHUK, 010,171€mMeHb, HCYPHAT)

2. KypHan HeOpraHm4eckoi XuMHuu

3. Xypnan «Heopranuueckue Matepuaibn

4. Hayuno-texuuueckuii )kypHanhttp://www.ofmg.ru

7.5. Humepnem-pecypcol

HpI/I HU3YYCHUN IOUCHUIIIIMHBI «Dum3ngeckas XUMMUA», O6y‘-IaIOHII/I€C$I

(YyIaneHHBI TOCTYII) K pecypcam:

—  00wue ungpopmayuonnsle, CRpAGoOUHbIE U NOUCKOBBIE:
1. CopaBounas mpaBoBas cuctema «I apaat». URL: http://www.garant.ru.
2. CupaBounas npaBoBas cucrtema «Koncynprant [Imtoc». URL: http://www. consultant.ru

- K COBPDEMEHHBIM npO¢€CC‘u0HﬂﬂbelM oazam OaHHbIX:

o0ecreyeHsl J0CTYNOM

Ne HaumenoBanue u Anpec caiita HaumeHoBaHue opra- YcaoBus xocryna
n/m | KpaTkasi XapakTepH- HHU3aIMU-BJIAdeTbIa;
CTHKA 3J1eKTPOHHOI0 PEKBH3HUTHI 10Tr0BOpPa
pecypca
1. OB/ PT'b http://www.diss.rsl.t |  ®DI'BY «Poccuiickas ABTOpHU30BaHHBIN J10-
DJEeKTPOHHbIE BEPCUU u rocyJapcTBeHHas OM0- | CTyI U3 AUcCCcepTalu-
TTOJTHBIX TEK- nuoteka» (PT'b) OHHOTO 3ajia
CTOB JIUCCEpPTALNHI U
aBTOpedeparoB u3 Jorosop
¢donna Poccuiickoii Ne(95/04/0104
roCyapCTBEHHOU ot 04.07.18r.
6ubnuorexku
2. «Web of Science» http://www.isiknowl Komnanus Hoctyn no IP-agpecam
(WOS) edge.com/ Thomson Reuters KBI'Y

ABTOpUTETHAS TIOJTHU-
TeMaTtuueckas pede-
paTUBHO-
oubnuorpaduaeckas

Y HayKOMEeTpHUUeCKas

CyO0nneH3uOHHbIH
JI0TOBOP
NeWoS/624
or 01.11.2017r.
CpoKoM JieficTBus Ha 1



http://www.garant.ru/
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/

0a3a JaHHBIX ToJI
Sciverse Scopus u3- | http://www.scopus.c Jorosop Ne 6/n Hoctyn mo [P-anpecam
or 16.02.18r. KBI'y

naTenbCeTBa «DIb3e-
Bup. Hayka u TexHo-
JIOTHUI»
PedeparuBnas u ana-
auTHYecKas 0a3a JaH-
HBIX

om

aBTOPU30BAaHHBIN J0-

Hay4yHas 31eKTpOH-
Has 0U0JIMOTEeKA

http://elibrary.ru

Ha 0e3Bo3Me3mHOIM OC-

HOBE, KaK By3y-WIEHY

CTyI

mocoOusi, 1o BceM 00-
JIACTSIM 3HAHUH IS
BO u CIIO, a taxxe
MoHoOrpaduu 1 Hayy-

(H9b PODHN) KOHCOpLuyMa
DnexTpoHHast 6uo- HOUKOH
JMOTEKA HAYYHBIX
myOmuKanui
Ba3za nannbix http://elibrary.ru 000 «HD2b» ABTOPH30BaHHBIH JI0-
Science Index Jorosop CTYI
(PUHII) Ne SIO-741/2018
HaunonansHas un- ot 05.03.2018r.
(hopMaImoHHO-
AQHAJTUTHYECKAsl CU-
crema
IBC http://www.studmed] 00O «Ilonurexpe- [TonHblit noctyn (peru-
«KoHCYyJIbTaHT CTY- ib.ru cype» crpauus no [P-angpecam
JAEHTa» http://www.medcolle (r. Mockga) KBI'Y)
Y4eOHUKH, yaeOHBIC gelib.ru Jorosop

Ne 67CJ1/09-2017
ot 14.11.2017r.

(c manmpHeiimen mpo-

JIOHTaIENn )

Has NepuoanKa
HauunonanbHast
3JIEKTPOHHAasi Ouo-
auorexka PI'b
OO0BeIMHEHHBIN DJIEK-
TPOHHBIN KaTaJlor
(hOHIOB POCCUICKUX
6ubnuorek, coaep-
JKaIUi OMHUCaHUs U
MTOJTHOTEKCTOBBIC
AJIEKTPOHHBIE JJOKY-
MEHTBI 00pa30BaTeb-
HOTO M Hay4YHOT'O Xa-
pakTepa o pas3jind-
HBIM OTpacysiM 3Ha-

https://H36.pd

OI'bY «Poccuiickas
rocyjaapcTBeHHas Ouo-
JNOTEKa»
Horosop
Ne101/HOB/1666
ot 30.08.2016r.

JlocTyn ¢ 3IeKTpOHHO-
T'0 YUTAJIBHOTO 3ajia
ouommorexku KbI'Y

HUU



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/
http://www.medcollegelib.ru/
https://нэб.рф/

IBC «AullnIdp-
Oykc»
107831 myOnukanui,
B T.4.: 19071 — yue0-
HBIX U3JaHuH, 6746 —
HAYYHBIX U3JaHU,
700 xonnekumii, 343
)kypHaia BAK, 2085
ayIMOU3/IaHUM.

http://iprbookshop.ru
/

00O «Ai# IIu Op Me-
JTHay
(r. CaparoB)
JIMIeH3MOHHBIN 10-
roBop
Ne3514/18
ot 20.03.2018r.

ITonHsiit noctyn (peru-
crpauus no [P-agpecam
KbI'Y)

Polpred.com. Hoso-
ctu. O630p CMU.
Poccus u 3apy0exbe
0630p CMU Poccun
u 3apyOexbs. [lonnble
TEKCTHI + aHATTUTHKA
n3 600 n3ganuii mo 53
oTpaciisiM

http://polpred.com

OO0OQO «Ilonmnpen cnpa-
BOYHUKUN)

Ha 0e3BO3ME3HOM OC-

HOBE

Hoctyn no [P-agpecam
KbI'Y

10.

IMpe3uaenrckas
ondamorexa
M. b.H. Eabnuna
bonee 500 000 snek-
TPOHHBIX JJOKYMEHTOB
no ucropun Oreue-
CTBa, POCCUUCKOMN
roCy/1apCTBEHHOCTH,
PYCCKOMY SI3BIKY U

paBy

http://www.prlib.ru

OI'BY «llpe3uneHt-
cKast OMOIMOTEKa UM.
b.H. Ensriunay (T.
Cankr-IletepOypr)
Cornamenue
ot 15.11.2016r.

(c nanbHeimei npo-
JIOHTaluen)

ABTOpU30BaHHBIN J10-
CTYIl U3 OMOIMOTEKU
(ayn. Ne214)

11.

MesxayHapoiHas cH-
crema oubnuorpadu-
4yecKuXx ccpl1ok Cross-
ref
[udposas nneHTH-
¢ukanus o0beKTOB
(DOI)

https://www.crossref
.org/webDeposit/

HIT «<HOUKOH»
Horosop
NeCRNA-714-18
ot 07.03.2018r.

ABTOpPH30BaHHBIN /10-
CTYII AJI1 OTBETCTBEH-
HBIX MpeJICTaBUTENeH

12.

9bC KBI'Y
(97eKTPOHHBIN KaTa-
aor ¢oHxa + nonHo-

http://lib.kbsu.ru

tekcToBas b/l)

KBI'Y
[Tonoxxenue 00 dek-
TPOHHOM OnbIMOTEKE

ot 25.08.09r.

[Tonnsli JOoCTYII

- Kpome moceo, 06yua10u4uecn MOCym 60CNOJ1b306amMblCA npod)eccuouaﬂbubmu NOUCKo6bimMu

cucmemamu:
1. Cuyx0a TeMaTH4ecKHX TOJIKOBBIX clioBapeil http://glossary.ru/
2. CnoBapu u sHImkioneauu https://dic.academic.ru/

3. Buxunemmsa http://ru.wikipedia.org/wiki/



http://iprbookshop.ru/
http://iprbookshop.ru/
http://polpred.com/
http://www.prlib.ru/
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/

7.6. Memoouueckue yKka3anus no npo8eodeHur0 pa3iuiHslX YUeOHbIX 3aHAMUI U
camocmoamenvHoll padoomaol

VYuyeOHast padota nmo aucuurinHe dusnueckas XUMUS COCTOUT U3 KOHTAKTHOW pabOThI (JICKIUH,
MIPAKTUYECKHUE 3aHATHS) U CAMOCTOSTENbHON paboThl. COOTHOIIEHHE JIEKIIMOHHBIX, CEMUHAPCKUX, J1a0o-
pPaTOpPHBIX M MPAKTHYECKHX 3aHATUN K 00IIeMy KOJMYECTBY 4YacOB COOTBETCTBYET y4eOHOMY IUIaHy
Hamnpasnenus 04.03.01 — Xumus, npoduis «IIpoduins «Heoprannueckas XuMus 1 XUMHsI KOOPIMHAITHU-
OHHBIX COCAMHEHMI», «XUMHUS OKPYKAIOIIEH Cpellbl, XUMUYecKasi dKCIepTH3a M dKoJoruyeckas Oes-
OIIACHOCTbY.

JIJist MOATOTOBKY K MPAKTHYECKUM 3aHSTHSIM HEOOXOIMMO PAaCCMOTPETh KOHTPOJIBHBIE BOIIPOCHI,
IIpH HEOOXOUMOCTH OOPATUTHCS K PEKOMEHIYEMOU JINTEpaType, 3aucarh HEMOHATHBIC MOMEHTHI B BO-
Mpocax Jyisi yACHEHHS UX Ha MPEACTOAIIEM 3aHITHH.

Memoouueckue pekomenoayuu no uzyuenuro oucuyuniunvl « uzuveckas xumusny 0asa odyua-

rowuxcs

Lenb kypca «Duszndeckast XUMUs» - ABIseTCS GOPMUPOBATH U PACKPBITH CMBICIBI OCHOBHBIX 3a-
KOHOB U 3HaHUH y CTYJIEHTOB B 001acTU (PU3NYECKON XHUMHH, HAYYUTh CTYJECHTOB BUIETh 00JIaCTH MpPHU-
MEHEHHUE 3TUX 3aKOHOB M 3HAHWM, MOHUMATh MX MPUHLHUIUAIbHBIE BO3MOXXHOCTU MPHU PEIIEHUU KOH-
KpPETHBIX 3a71a4.

[Tpuctynas K U3y4EeHHUIO AUCLHUILIMHBI, 00ydYaroLUieMycst He0O0X0AUMO 03HAKOMHUTBCS ¢ TeMaTH4e-
CKUM IIJIAHOM 3aHSTHUH, CIIUCKOM PEKOMEHI0BaHHOU yueOHOM nureparypsl. CielyeT ySACHUTh MOCIeN0-
BaTEIbHOCTh BHITIOJHEHHS MHAWBUIyalIbHBIX YU€OHBIX 3aJJaHHi, 3aHECTU B CBOIO pabouyI0 TE€Tpalb TEMBI
U CPOKH NPOBEIECHUS CEMHUHApPOB, HAIIMCAHUS YUeOHBIX U TBOpUYeCKUX padoT. [Ipu n3ydenun aucuuiin-
HbI 00yYaroluecs BBIIOIHSAIOT CIEAYIONINE 3a/1aHus: U3y4aloT pEeKOMEH0BAHHYI0 YUeOHYI0 U HAYUHYIO
JUTEepaTypy; NULIYT KOHTPOJIbHBIE padOThI, TOTOBST JOKJIAbl U COOOIIEHUS K MPAKTUYECKUM 3aHSTUSIM;
BBINOJIHAIOT CAMOCTOSITEIIbHBIE TBOPUYECKHE PAOOThI, YYACTBYIOT B BBIMOJIHEHUH MPAKTUYECKUX 3aJaHUM.
VYpoBeHb U TITyOMHA YCBOSHUS AMCLUUIUIMHBI 3aBUCIT OT aKTUBHOW M CHCTEMaTHUYECKOW pabOThI Ha JIeK-
LUSAX, U3YUEHHS] PEKOMEHI0BAHHOM JIMTEPATYPBI, BBITIOJIHEHNS KOHTPOJIbHBIX MMCbMEHHBIX 33 JaHUI

Kypc n3yuaercs Ha JeKIusaX, CEeMUHapax, Ja00OpaTOPHBIX U MPH CaMOCTOATENbHOM U MHIMBUAY-
anpHOM pabote oOydarommxcs. OOyyaromuics s MOJHOTO OCBOCHUSI MaTepHaja JI0JKeH He MpOoIyc-
KaTh 3aHATHS ¥ aKTMBHO y4acTBOBaTh B yueOHOM mporecce. [yig MakcumanbHoi 3¢ dekTnBHOCTH H3yUe-
HUS HE00XOAUMO TOCTOSIHHO BECTH KOHCIIEKT JIEKLUH, 3HaTh PEKOMEHIyeMYI0 IpenoaBaresieM JInTepa-
TYpY, NO3BOJISIONIYIO JOIOJHUTE 3HAHMS U JIyYIlle TOATOTOBUTHCS K CEMUHAPCKUM 3aHSATHSIM.

B coorBercTBUU € y4eOHBIM IJIJAHOM Ha KAyl TEMY BbIIEJIEHO HEOOXOAMMOE KOJIMYECTBO Ya-
COB NPAKTUYECKUX 3aHATHH, KOTOPBIE IPOBOJATCS B COOTBETCTBHM C BOIPOCAMH, PEKOMEHIOBAHHBIMU K
M3YYEHHIO MO ompesesieHHbIM TemMaM. OOydaromuecs JO0JKHBI PETYJISIpHO TOTOBUTHCS K CEMHUHAPCKUM
3aHATHUSAM M y4acTBOBATh B 00CYKIEHUU BOMPOCOB. IIpy MoAroToBKe K 3aHATUSAM CIIETyeT PyKOBOJCTBO-
BAaTbCsl KOHCIIEKTOM JIEKIHMH M PEKOMEHIOBAHHOM JIUTEPATypod. TeMaTHdecKuil IIaH IUCLUILINHBL,
y4eOHO-METOJMUECKUE MaTepHaibl, a TAK)XKE CIIMCOK PEKOMEHJOBAHHOM JTUTEpaTyphbl NPUBEACHBI B pabo-
4yeH mporpamMmme

Memoouueckue pekomenoayuu npu padome HAO KOHCNEKMOM 60 8peMs NPOBEOEHUA JIEKUUU



B mporecce NEKIMOHHBIX 3aHATUH 11€J€CO00Pa3HO KOHCIEKTUPOBATh y4eOHBbINH MaTepuant. [[is
ATOTO HCIIONB3YIOTCS O0IKE U yTBEPUBIIMECS B IPAKTHKE MTPABUIIA, U TPUEMbI KOHCTICKTUPOBAHUS JICK-
LU

KoHcnektupoBaHue JEKIUN BEIETCS B CIELUAIBHO OTBEACHHOW JUISl 3TOrO0 TETPAld, KayKIIbld
JIUCT KOTOPOM JTOJKEH UMETh IOJIsl, Ha KOTOPBIX JEIAI0TCSl TOMETKU U3 PEKOMEHIOBAHHOM JINTEpaTypHl,
JOTIOJTHSIOIIME MaTepuall MPOCIyIIaHHOW JICKIIMH, a TaKKe IMOJYCPKUBAIOIINE OCOOYI0 Ba)KHOCTh TEX
WJIA UHBIX TEOPETUYECKUX MOJIOKEHHUM.

I{enecooOpa3Ho 3anmUChIBaTh TEMY M IUIaH JICKIIUH, PEKOMEHIyEMYIO JINTEpaTypy K TeMe. 3alucu
pa3AesioB JEKIUU JOKHBI UMETh 3aroJIOBKH, MOJ13ar0JIOBKH, KpacHbIe CTPOKHU. [[s BhlIeIeHUs pasjie-
JIOB, BBIBOJIOB, OIPE/ICICHUI, OCHOBHBIX MJEH MOXHO MCIIOJH30BaTh IIBETHBIC KapaHIalH U (hoMacTe-
pBIL.

HasBanHble B JEKIIMH CCHUIKMA Ha MEPBOMCTOYHUKHU HAJO0 MOMETUTH Ha MOJISIX, YTOOBI MPU CaMoO-
CTOSITEJIHOW paboTe HANTH W BOHCATh UX. B KOHCHEKTE IOCIOBHO 3aNMUCHIBAIOTCS OINPEACIICHHS TOHS-
THH, KaTeTOpHil 1 3aKOHOB. OCTaJIbHOE JOJKHO OBITh 3aIIMCAHO CBOMMH CJIOBaMH.

KaxxgoMy cTyneHTy HeoOX0AuUMO BBIpabOTaTh U HUCIOJIB30BAThH JIOMYCTUMBIE COKpAIIeHHUs] Hanbo-
Jiee paclpoCTPaHEHHBIX TEPMUHOB U TTOHSATUM.

Memoouueckue pekomenoayuu no nOO20mMoeKe K PAKMUYeCKUM 3aHAMUAM

[TpakTHdeckne (CeMHHAPCKUE) 3aHATHS — COCTaBHAs YacTh Y4eOHOTO mporiecca, rpymnmnoBas Gop-
Ma 3aHSATUNA NPU aKTUBHOM YYacTUM CTYAEHTOB. lIpakThueckue 3aHsATHS CIIOCOOCTBYIOT YIilyOJIEHHOMY
M3YYCHHUIO HanOoJIee CIIOKHBIX MPOOJIeM HAYKH U CIY)KaT OCHOBHOHM (pOpPMOI TOJBEICHUS HTOTOB CaMO-
CTOATENBHOU paboThl 0Oyvaromuxcs. L{enpro mpakTUYeCKUuX 3aHITUN SBJSIETCS YTITyOJIeHue U 3aKperie-
HUE TEOPETHUYECKUX 3HAHUMN, MOJYYSHHBIX 00YYarOIIMMHCS Ha JIEKIHSIX U B MPOIIECCEe CAMOCTOSATEIHHOTO
M3y4deHHs] yu4eOHOro marepuala, a, CleloBaTelbHO, (DOPMHUpPOBAHHE y HUX OINPEACTCHHBIX YMEHHH H
HAaBBIKOB.

B xol1e mOAroTOBKM K CEMHUHAPCKOMY 3aHSATHIO HEOOXOIUMO MPOUYMUTATh KOHCIEKT JIEKIIHUU, U3Y-
YUTb OCHOBHYIO JIMTCPATYpPy, O3HAKOMUTLCA C HOHOHHHTGHBHOﬁ HHTepaTypOﬁ, BBITIOJIHUTH BBIJIAHHBIC
mperoaBaTesieM MPaKTHIeCKue 3aJanus. [Ipu 3ToM ydecTh peKOMEHJIAIMU TIperoaaBarels u TpeboBa-
Hus nporpammsl. JlopabaTeiBaTh CBOM KOHCIEKT JIEKIUH, Jieflasi B HEM COOTBETCTBYIOIINE 3allUCH U3 JIU-
TepaTyphl.

KenarenpHO MpU MOATOTOBKE K MPAKTHUECKUM 3aHATHSAM MO TUCIUILUIMHE OJHOBPEMEHHO HC-
MOJIb30BaTh HECKOJIBKO HCTOYHUKOB, PACKPHIBAIOIINX 33JaHHBIE BOMPOCHI.

Ha mpaktudeckux 3aHATHSIX 00y4aronpecs y4aTcsi TpaMOTHO U3Jlarath nMpo0ieMbl, CBOOOIHO BbI-
CKa3bIBaTh CBOM MBICIH M CYXXJIEHHUS, pACCMAaTPUBAIOT CHTYAIlUH, CIIOCOOCTBYIOIINE Pa3BUTHIO mpodec-
CHOHAJILHON KOMIIETEHTHOCTH. CﬂejlyeT HMETh B BUY, UTO IMOATrOTOBKA K IMMPAKTUYCCKOMY 3aHATUIO 3a-
BUCUT OT (hOpPMBI, MECTA MIPOBEEHUS CEMHHAPA, KOHKPETHBIX 33aJaHUi U MOpy4YeHUH. ITO MOXKET OBbITh
HaIMCaHue T0KJaza, dcce, pedepara (C moCIeTyOIUM X 00CYKICHHEM ), KOJUIOKBUYM.

MeToanyeckne peKOMeHIAUM 110 MOAT0TOBKE U NMPOBeIeHHI0 J1a00paTOPHBIX 3aHATHIA
Jlnist BeIONTHEHMST Ta00paTOPHBIX pabOT MO (PU3NUECKON XMMUHU CTYAEHTHI JOJDKHBI 00J1a1aTh

OIpeJIeIEHHBIMHU 3KCIIEPUMEHTAIbHBIMU HaBbIKAMH-YMETh B3BELIMBATh HA aHAIUTUYECKUX Becax, U3Me-
PATH 00BEMBI )KUIKOCTEH, TPOBOIUTH TUTPOBAHUE, paboTaTh C MPHOOpaMH, UCTIOIb3yEMBbIE B (PU3UKO-
XMMHUYECKHX HCCIIEAOBAHUAX(pedpakTOMETp, KaTIOPUMETP, HOISIPUTETP, MoTeHIHoMeTp,pH-MeTp,
KPHOCTAT, HOTCHIMOCTAT | T.1.). CTyA€HTHI JJOJDKHBI YMETh OOCUHUTHIBATh PE3YJIbTaThl H3MEPEHUH Ompe-
JETSITh OTHOCUTENBHYIO OMIMOKY SKCIIEPUMEHTA, CTPOUTH I'pauKH, BBIPAXKAIOLINE XapaKTep H3MEHEHHUS
OIpEAEISIEMBIX ITAPAMETPOB.



Kaxxnprit pe3ynbTaT u3MepeHus: HEM30€KHO COTPSKEH ¢ OONIBIICH I MEHbIIIEH MTOTPEITHO-
CTBIO. YMeHHe MMpaBUJIbHO OLUCHUTD MOTPCUIHOCTL PE3YyJIbTaTa ABJIACTCA HGOGXOIII/IMBIM Ka4ueCTBOM XO-
poiiero 3kcnepuMenTaTopa. UtoOsl yBEIUIUTh TOYHOCTH OKOHYATEILHOTO PE3YJIbTaTa OOBIYHO ITOBTO-
PAIOT KXKI0€ U3MEPEHHE HECKOJIBKO pa3, ONpeIeJICHHBIM 00pa3oM 00padaThIBasi MOMyYEHHBINA PsiT udp.
[TocnenoBaTenbHOCTD MpHEMa JIOJKHA OBITH CIEIYIOIIESH: MPEX/e BCEro HEOOX0IMMO OLIEHUTh TOYHOCTb
M3MEpEHUH C MOMOIIBIO KaXKAO0T0 U3 MPUMEPIEMbIX TPHUOOPOB; OTCIO/Ia MOKET OBITh OlpeeeHa adco-
JIIOTHAs! OTPEIIHOCTh KaXKIO0T0 U3MEPEHUS; Aajiee ONpeiesieTcsl OTHOCUTEIbHASI MOTPEIIHOCTh KaX10T0
M3MEpeHUs; HaKOHell, aHAJIU3 (OPMYJIIbI C TOMOIIbIO KOTOPOH IIPU MOJACTAHOBKU OTJEJIBbHBI3X 3HAUEHUN
BBIYUCIISIETCS] OKOHYATEIbHBIN PE3yJIbTaT, MPUBOAUT K OLIEHKE ero TOUHOCTH. [IpH ornieHke TOYHOCTH OT-
cdera Ha Mpudopax CleayeT y4ecTh Kak 0COOCHHOCTH IIKAIBl CAMOTO HHCTPYMEHTA, KaK i OCTPOTY U
TPCHUPOBAHHOCTL OPraHOB YYBCTB Ha6JIIOIIaTeJI$I. Bo Bcex ClIy4asd, pa3yMeCTCs, JOJIKHBI GBITB HUCKIIFOYC-
HBI CUCTEMaTHUYECKHE OINOKH, CBA3aHHBIE C leeKTaMu camoro npuodopa. Jlanee Heo6xoqumo orpee-
JUTH a0COJIFOTHYIO M OTHOCHTEIBHYIO ITOTPEITHOCTH, HEITOCPEACTBCHHOE U3MEPCHHIE KaKoi HUOY /b Be-
JTUYUHBL. AOCOIIOTHAS IOTPEIIHOCTh Aa OrpeeNseTcs Kak pa3Hulla MeKIy MPUOIMKEHHBIM YHCIIOM a,
MOJIyYE€HHBIM U3 OMBITA, U YUCIOM A, TOYHO U3MEPEHHBIM HIIU B3SITHIM M0 CIIPABOYHBIM JIAHHBIM

Aa=a-A.

Korna oTHOCHTENbHBIE MOTPEIIHOCTH U3MEPEHUS OTJCNIbHBIX BETMYUH ONpeaeNieHbl, HEOOXO0au-
MO PEIIUTh C KAKOW TOYHOCTH CIIEyEeT U3MEPATh KaxkI0€ M3 BXOIINX B pacUeTHYIO (OpMyITy 3HaUe-
HI/IfI, 4TOOBI KOHEYHBIN PE3YJbTAT IO TOYHOCTH OTBCYAJI Tp€6yeMI>IM 3HAYCHUAM.

IIpu npoBeieHNH U3MEPEHUHN HE OIPAHUYHUBATBCS OJTHUM OIIBITOM, & IIPOBOJUTB CEPUU IOCIIE0-
BAaTCJIbHBIX onpeneneHHﬁ, BOCITPOM3BO/JIA UX 110 BO3BMOKHOCTHU, B OJITHHUX U TEX KEC YCJIIOBHA. C YBCIHNYC-
HUEM YHCTa OTACNbHBIX U3MEPEHHH MOTPEIIHOCTh CPETHET0 3HAYEHUS TEOPETUYECKU YMEHBIIAeTCS.
DKCcrepuMeHTANIbHBIE U TTOTyYEeHHBIE B HUX PE3yNbTaThl BEIMYHHBI, PEJCTaBICHHBIC B BUJIE TAONHII,
rpaduKOB UM YpaBHEHHI OKa3bIBalOTCA OoJiee YAOOHBIMU I aHAIHM3a U BBISIBICHHUS] HEKOTOPBIX 3aK0-
HOMepHocTel. Kak mpaBuiio, ONBITHBIE TaHHBIE CBOAST B TA0JIUILY, 3aTeM U300pakaroT rpadudecku H,
HaKOHEIl, MPE/ICTABISIOT B BUJE YPAaBHEHHUSI.

Memoouueckue peKkomeHOauuU nO OP2AHUIAUUN CAMOCIMOAMENLHOU Padombl

CamocTosTenbHas paboTa 00y4arommxcsl - Coco0d aKTUBHOTIO, LEJIEHAIIPaBICHHOIO MpHoopeTe-
HUS CTYJIEHTOM HOBBIX JUIsl HETO 3HAHUN M yMEHHUH 0€3 HEMOCPEJACTBEHHOTO y4acTHs B 3TOM Mpolecca
npernojaBateneil. [IoBpleHne poiau caMoCTOSATENbHON paboThl 00yYaromuXcs MPH MPOBEIEHUH Pa3Iny-
HBIX BHJIOB YUE€OHBIX 3aHATHH Mpe/roiaraer:

—  ONTHMM3ALMIO METOJIOB 00yueHHs], BHEIpEHNE B yUEOHBIN MPOLIECC HOBBIX TEXHOJIOIHH 00y-
YEHHs1, MOBBIIIAIOIIMX MPOU3BOIUTEILHOCT TPY/Ia MPENoiaBaTess, akTUBHOE UCIIOIb30BaHNe HH(OopMa-
IIUOHHBIX TEXHOJIOTUH, MO3BOJIAIOUIMX 00yJaromeMycsi B yJOOHOE JJIsl HEro BpeMsi OCBauBaTh y4eOHBIN
MaTepHal;

- IMAPOKOC BHCAPCHUEC KOMIIBIOTCPU3UPOBAHHOTO TECTUPOBAHU A,

- COBCPUHICHCTBOBAHUC MCTOAUKH MTPOBCACHUSA MTPAKTUK U HaquO-HCCHeHOBaTCHBCKOﬁ pa60TBI
06yqaroumxc;[, IMOCKOJIbKY UMCHHO 3THU BUJbI qu6H0f/'I pa6OTBI B IICPBYHO OUCPCIAb I'OTOBAT 06y‘{aIOH_II/IX-
CA K CaMOCTOSATCIIBHOMY BBITIOJTHCHUIO HpO(bCCCI/IOHaJ'IBHBIX 3aga4,

—  MOJEPHM3ALUI0 CUCTEMbI KypPCOBOI'O M JUILUIOMHOTO MPOEKTUPOBAHUS, KOTOpas TOJHKHA TO-
BBIIIATh POJIb CTYACHTA B IOJI00pE MaTepualia, IOUCKe MyTel pelieHus 3aaau.



CamocrosTenpHas paboTa MPUBOJUT CTYAEHTA K MOJYYCHHUIO HOBOTO 3HAHUS, YIOPSIOYCHHUIO H
yTIyOJICHUIO UMEIONTNXCS 3HAaHUHM, (POPMUPOBAHUIO Y HETO MPOPECCHOHANBHBIX HABBIKOB M yMeHui. Ca-
MOCTOSITEIbHAS pab0Ta BBIMTOJIHSACT PST QYHKITU:

—  pa3BUBAIOUIYIO;

—  H“HPOPMAIMOHHO-00YYArOIIYIO;

—  OPUEHTHUPYIOIIYIO U CTUMYJIHPYIONIYIO;
—  BOCHHTHIBAIOIIYIO;

—  HCCIIEJIOBATEILCKYIO.

B pamkax Kypca BBITOIHSIOTCS CIECAYIOUINE BUIBI CAMOCTOSTEILHON paObOTHI:
1. TIpopaborka yueOHOrO MaTepuaia (10 KOHCIEKTaM, Y4eOHOW U HAyYHOW JIUTEPATYPE);

2. BrinonHeHne pa3HOYPOBHEBBIX 3a/1a4 U 3a/laHui;
3. Pabota ¢ Tecramu U BOIIPpOCaMH Il CAMOIIPOBEPKH;
4. BrlnogHeHUE UTOTOBOW KOHTPOJIBbHOM paboThI.

CryneHTaM peKOMEHJIyeTCsl C CaMOro Hadaia OCBOSHHs Kypca pabdoTaTh ¢ JIMTEpaTypol H Mpej-
JaraeMbIMH 33IaHUSIMH B (POpMe MOATOTOBKH K OUEpEeTHOMY ayIuTOpHOMY 3aHsTui0. [Ipu 3TOM akTyanu-
3UPYIOTCSl UMEIOIMECS 3HaHM, a TaKKe co3/aeTcs 0asza JUis yCBOEHHMs HOBOIO MaTepuana, BO3HHKAIOT
BOIIPOCBHI, OTBETHI HA KOTOPBIE CTYIEHT IOJY4YaeT B Ay AUTOPHH.

Heo6x01uMo 0TMETUTH, YTO HEKOTOPBIE 3aJaHHs ISl CAMOCTOSITEIbHON pabOThl O KypCy UMEIOT
omnpezaeneHHyo cnenuduky. [Ipu ocBoeHnn Kypca CTyJ€HT MOXKET I0JIb30BaThCsl OMOINOTEKON By3a, KO-
TOpas B MOJIHOM Mepe obecreyeHa COOTBETCTBYIOIIEH JINTEpaTypoil. 3HAYUTENbHYIO ITOMOIIb B MOJrO-
TOBKEC K OUCPCAHOMY 3aHATHIO MOXKCT OKa3aTb I/IMGI-OHII/II\/'ICSI B y‘Ie6H0-MeTOI[I/I‘~IeCKOM KOMIIJICKCE KpaT-
KHH KOHCITEKT J'IGKIII/IfI. OH Xe MOKET HUCIIOJIL30BaTLCS U AJIg 3aKPCIJICHUA TMOJIYUYCHHOI'O B ayAUTOPHUU
Matepuana. CaMmocTosATeabHas paboTa CTYIEHTOB MPEIyCMOTPEHA YYeOHBIM IJIAHOM U BBITIONHSETCS B
00s13aTeTbHOM TOpsAIKEe. 3aAaHUs MPEIIOKEHBI IO KaXA0H H3ydyaeMoi TeMe U MOTYT TOTOBUTHCS UHIU-
BUyalbHO WK B rpynmne. [1o Heo6X0IMMOCTH CTYAEHT MOKET 00palaThecs 32 KOHCYJIbTallMeHd K Mpero-
JaBaTelto. BelnonHeHne 3a1aHni KOHTPOJIMPYETCS M OLIEHUBAETCS IPEN01aBaTEIEM.

s ycrnemHoro caMoCTOSTENbHOIO W3YyYEHHs MaTepuana CErofHsl HCIOIb3YITCS pa3IudHbIe
cpeacTBa oOydeHHus, Cpeld KOTOPhIX 0C000€ MECTO 3aHMMAIOT MH(OPMALMOHHBIE TEXHOJIOIMH Pa3HOTO
YPOBHS U HAIIPABJICHHOCTHU: AJICKTPOHHBIE YYCOHUKH U KYyPCHI JIEKITHI, Oa3bl TECTOBBIX 3aJaHUM U 3a]1a4.
DNEeKTPOHHBIN y4eOHUK MPEICTaBIIET COO0 MPOrpaMMHOE CPEACTBO, TO3BOJISIONIEE MPEACTABUTh IS
U3YyYEHUS TEOPETUYECKUI MaTepuai, OpraHu30BaTh anpoOMpPOBAHUE, TPEHAX U CAMOCTOSATEIBbHYIO TBOP-
YecKylo paboTy, MOMOTarolee CTyIeHTaM U MPEeroiaBaTellio OLEHUTh YPOBEHb 3HaHUI B ONpe/eeHHOM
TEMaTUKe, a TaKXKe coJeprkaliee HeoOXOAMMYIO CIPAaBOYHYIO HMH(pOpMalMi0. DJIEKTPOHHBIA y4eOHHMK
MO>KET MHTETPUPOBATh B ce0€ BOZMOXKHOCTU PA3IUYHBIX MEJAarorn4ecKux MpPOrpaMMHBIX CPEJCTB: 00y-
YaIONUX MPOrpaMM, CIIPABOYHUKOB, yUeOHBIX 0a3 TaHHBIX, TPEHAKEPOB, KOHTPOJIUPYIOITUX TPOTPAMM.

s ycrienmHo# opraHu3alid CaMOCTOSITEIbHOW pabOThl BCE aKTUBHEE NMPUMEHSIOTCS Pa3HO00-
pa3Hble 00pa3oBaTeIbHbIe PECYPCHl B CETH VIHTEpHET: CUCTEMbI TECTUPOBAHUS MO Pa3IMYHBIM 00JIaCTsM,
BUPTYaJbHBIE JIEKIMH, JJAOOPATOPUH, MIPU STOM MOJH30BATENIO JOCTATOUHO WMETh KOMIBIOTEP U IMO-
KJItoueHue K VIHTepHeTy [u1sl Toro, 4ToObl CBSA3AaThCs C MPENOAaBaTeieM, pelaTh BEIUNCIUTEIbHbIC 3a/1a-



YM M MOJIy4aTh 3HaHUs. Vcronb30BaHHE ceTell yCHIMBAET POJIb CAMOCTOSTEIbHONW pabOThI CTYIEHTA U
MO3BOJISIET KAPAUHAIBHBIM 00Pa30M H3MEHUTh METOJIUKY MPETIOAaBaHusl.

CTyseHT MOXKET IoJIy4aTh BCE 3a/laHus U METOJIMYECKUE YKa3aHUs YEpe3 CEpBEp, UTO JAET eMy
BO3MOKHOCTh NPHBECTH B COOTBETCTBUE JIMYHBIE BO3MOXXHOCTH C HEOOXOAMMBIMH JJIsi BHIIIOJHEHHUS pa-
60T Tpyno3arparamu. CTy/IeHT UMEET BO3MOXKHOCTh BBINOJIHATH pabOTy J0Ma WM B ayIUTOpHH. boib-
110€ BOCIIUTATENbHOE U 00Pa30BaTEeIbHOE 3HAYEHUE B CAMOCTOSITEIbHOM YU4EOHOM TpPY/€ CTYACHTA UMEET
CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YKJIaeT U MOAJEPKUBACT BHUMAaHUE M UHTEPEC, MOBBIIAET aKTHUB-
HOCTb IaMSTH U MBILUIEHUS, I03BOJIAET CTYACHTY CBOEBPEMEHHO OOHApPYKUTh M YCTPAaHUTh JIOMYILEH-
Hbl€ OIIMOKH M HEIOCTAaTKH, OOBEKTUBHO OIPEJEIUTh YPOBEHb CBOMX 3HAHHM, MPAKTUYECKHX YMEHUH.
Camoe JOCTYyIHOE H IPOCTOE CPEIACTBO CAMOKOHTPOJIS C INPUMEHEHHEM MH(POPMALUOHHO-
KOMMYHUKAIIHOHHBIX TEXHOJIOTUH - 3TO PsiI TECTOB «on-line», KOTOphIE MO3BOJISIOT B PEKUME PEATHLHOTO
BPEMEHH ONPEIEIIUTh CBOW YPOBEHb BJIAJACHUS IPEIMETHBIM MaTepUaJIOM, BbIIBUTH CBOM OILIMOKHU U IO-
Jy4YUTh PEKOMEHAIMU [0 CAMOCOBEPIIIEHCTBOBAHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoi

Bcro nutepaTypy MOXXKHO pa3ieiauTh Ha y4eOHUKU M yyeOHble OCOOMS, OpUTHHAIIbHBIE HAYYHBIE
MOHOTpadHuUecKrue NCTOYHUKH, Hay4yHble MyOIMKaLUU B IEPUOANYECKOM medyaTtu. M3 HUX MOXKHO BblJie-
JUTh JINTEPATypy OCHOBHYIO (PEKOMEHAYEMYIO), AONOJHUTENbHYIO U JIUTEpaTypy Ui yriyOJIeHHOro
U3YYEHUS! TUCLIUIINHBL.

W3ydyeHne qUCHUIUIMHBI CIeAyeT HAaUMHATh C y4eOHUKA, IOCKOJIbKY YU€OHUK — 3TO KHUTa, B KOTO-
PO U3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUH 10 ONPEIEIEHHOMY NPEAMETY B COOTBETCTBUH C LIEISIMU U 3a-
JayaMu 00y4eHUsl, yCTaHOBJIEHHBIMH IIPOTrpaMMOH.

[Tpu pabote ¢ nuTepaTrypoil HEOOXOIUMO YUUTHIBATh, YTO UMEIOTCS pa3IMyHble BUJbI YTEHUS, U
KKl U3 HUX UCIIOJIB3YETCS Ha ONPENIECIIEHHBIX dTallaX OCBOECHUS MaTepuaa.

IIpeosapumenvHoe UTeHUE HANPABJICHO HA BBISBICHHUE B TEKCTE HE3HAKOMBIX TEPMHMHOB U TOUCK
UX 3HaYEHMS B CIIPABOYHOM JuTeparype. B 4acTHOCTH, MpU YTEHNUHU YKa3aHHOM JUTEpaTypbl HEOOXOIMMO
MOJIpOOHEN M 00pa30M aHAIN3UPOBATH MOHATHS.

Ckeo3H0e umeHue TIPEAINONaraeT NPOYTECHUE MaTepuala OT Hadaua 10 KoHia. CKBO3HOE UTCHHE
JUTEpaTyphl U3 MPUBEIEHHOTO CIUCKA JIa€T BO3MOXHOCTh CTYAEHTY C(pOPMHPOBATH CBOJ OCHOBHBIX I10-
HATUHN U3 U3y4aeMoi 00J1acTH U CBOOOHO BIIaIETh UMHU.

Buvibopounoe — Ha000pOT, UMEET LIETIBIO MOMCK U 0TOOp MaTepuana. B pamkax maHHOTO Kypca Bbl-
00poYHOE YTEHHUE, KaK CIIOCOO OCBOEHMSI COJIEpKaHMsI Kypca, T0JIKHO MCII0JIb30BaThCs MPH MOATOTOBKE K
MIPAKTUYECKUM 3aHATHSIM 110 COOTBETCTBYIOLUM pa3ieaM.

Ananumuueckoe umenue — 3TO0 KPUTHUECKUN pa30op TEKcTa € MOCIEIYIOIUM €ro KOHCIEKTHPO-
BaHueM. OCBOEHHUE YKa3aHHBIX MOHATHH OyaeT Haubosee >3 PeKTUBHBIM B TOM Ciydae, €ClIM Py YTEHUH
TEKCTOB CTYJIEHT OyJeT 3a/1aBaTh K 3TUM T€KCTaM BOIPOCHL. YacTh U3 3TUX BOMPOCOB cHOPMYIHPOBaHA B
@®OC B nepeuHe BOMpocoB i cobecenoBanus. [lepedeHb 3TUX BOMPOCOB OTPaHUYEH, MOATOMY BaKHO
HE TOJIKO COJIep KaHHEe BOIIPOCOB, HO CaM MPHUHIIUII OCBOEHUS JIUTEPATYPhI C MOMOIIBIO BOIIPOCOB K TEK-
CTaM.

Llenbto uzyuaroueco yTeHns ABIsSeTC IIIyOOKOE U BCECTOPOHHEE MOHMMaHue yueOHo# nHpopma-
1uu. ECTh HECKOJIBKO MPUEMOB U3Y4YaOIIEr0 YTEHHUS:

1. UteHue mo anroputMmy mnpeanosnaraer pazOueHue MHPOpMaLUu HAa OJIOKH: Ha3BaHUE; aBTOP;
MCTOYHUK; OCHOBHAs MJesl TeKCTa; (PaKTHUECKUI MaTepuall; aHaJU3 TEKCTa MyTEeM CONOCTAaBJICHUS MUMe-
IOLIMXCS TOUYEK 3pEHMsI [0 paccMaTpUBAaEMbIM BOIIPOCaM; HOBU3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIIEAYIOIIUN alrOpUTM:



- MCIJICHHO IMPOYUTATh TCKCT, CTapasiCh IMOHATH CMBICII U3JI0KCHHOT'O;
- BBIJACIINTD KIIFOUCBBIC CJIIOBA B TCKCTC,
- mocTaparbCs IMOHATH OCHOBHBIC HACH, IIOATEKCT U 06H1Hﬁ 3aMBICCII aBTOpa.

3. IlpueM Te3upoBaHUs 3aKi04YaeTcsi B (DOPMYITHPOBAHUK TE3MCOB B BHUJIE TOJOKEHUH, yTBEp-
JKICHUM, BEIBOJIOB.

K 3TOMy MOXHO 100aBUTH M UHBIEC TIPUEMBI: TIPUEM peepupOBaHHSL, IPUEM KOMMEHTHPOBAHUSI.

BaxxHoli cocraBisromeii 1r000r0 COMUAHOTO HAYYHOTO M3JaHMS SIBJISAETCS CHHCOK JIMTEpaTyphl,
Ha KOTOPYIO cchutaeTcsi aBTop. [Ipy BOZHMKHOBEHHWU MHTEpEca K KaKOW-TO 00CYX/IaeMOW B TEKCTE MPO-
Oneme Bcerzia eCTb BO3MOXKHOCTb 00pPAaTUTHCS K CIIMCKY OTHOCAMICHCS K Hel InTeparypsl. B aToM cirydae
BCs Ipo0JieMa Kak Obl pa30MBaeTCs Ha COCTABIISIOIINE YacTH, KaX/1as U3 KOTOPBIX MOXKET U3ydyaTbCs OT-
JeNIbHO OT Apyrux. [Ipu 3ToM BaXkKHO HE TePATh U3 BUJIA OOLIUI KOHTEKCT U HE MOTPY>KaThCsl YpE3MEPHO B
JieTaiu, HOTOMY YTO TaKUM 00pa3oM MOYHO He YBHU/IETh IJIaBHOTO.

[TonroroBka K »K3aMeHy JOJDKHA IPOBOJUTHCS HAa OCHOBE JIEKLIMOHHOIO MaTepuasa, Marepuala
IIPAKTUYECKHUX 3aHATHH ¢ 00s3aTelbHBIM 00pallleHueM K OCHOBHBIM Y4€OHHKaM 110 Kypcy. DTO MO3BOJIUT
HUCKIIOYUTH OIIMOKU B MOHHUMAaHUHU Martcpuaia, 00JIETYHT €ro OCMBICJICHUEC, IPOKOMMCHTHUPYCT MaTCpUall
MHOT'OYHCJICHHBIMHU ITPUMCPAMHU.

Memoouueckue pexomenoayuu 011 nOO20MOEKU K IK3AMEHY:

Ok3aMeH B V-M ceMecTpe sBisieTcss (OpMOH MUTOrOBOrO KOHTPOJIS 3HAHUN M yMEHHMH oOyuaro-
IIMXCS IO TAaHHOM JUCLUIUIMHE, TOJTYYEHHBIX Ha JIEKIMAX, IPAaKTUUYECKUX 3aHATHIX U B IIpOIlecce caMo-
cTosiTeNnbHOU paboThl. OCHOBOM /IS ONpeJIeNIeHUs] OLIEHKU CIIY>)KUT YPOBEHb YCBOEHHS 00YYaroIMMHCS
Marepuaia, MpeayCMOTPEHHOTO NaHHOW pabodeil mporpammoit K sk3ameHy MOMYyCKaroTCs CTYACHTHI,
HaOpasiue 36 u 6osee 0auIOB MO UTOraM TEKYIIEro U MPOMEXYyTOYHOro kKoHTposisa. Ha sk3amene cry-
JEHT MOeT HaOpaTh ot 15 1o 30 Gamos.

B nepuo moaroToBkH K 9K3aMeHy 00ydJarolniecss BHOBb 00OpaIaloTcs K y4eOHO-METOIHIECKOMY
MaTepHally U 3aKperuIsioT IPOMEXyTOUHbIE 3HAHUS.

[ToaroroBka oOyuaromerocst K 3k3aMeHy BKJIIOYAeT TPH dTara:

— caMmocTosTeNbHas paboTa B TEYEHHUE CEMECTPa;

- HEMMOCPECACTBCHHAA ITOATOTOBKA B JHU, NPEAICCTBYIOIHNE SK3aMCHY 110 TEMaM KypcCa,
- IOATOTOBKA K OTBETY HA 3K3aMCHAILIMOHHLIC BOIIPOCHI.

[Tpy moAroTOBKE K 9K3aMeHYy OO0ydaromyMCs 1eeco00pa3HO MCIOJIb30BaTh MaTepUalbl JCKIHH,
y4e0HO-METOINYECKHE KOMIUIEKChI, HOpMATHUBHBIE JOKYMEHTBI, OCHOBHYIO U JOIOJHUTEIbHYIO JUTEpa-
Typy.

Ha sx3aMeH BbIHOCUTCS MaTepHall B 00beMe, MPeTyCMOTPEHHOM pabouell mporpaMmoil yueGHoM
JTUCIUIUIMHBI 32 CEMECTp. DK3aMeH MPOBOJUTCS B MUCbMEHHOM / yCTHOU hopme.

[Ipu mpoBeneHny 3K3aMeHa B MMCbMEHHOM (YCTHOM) (hopMme, Beayluil mpenoaaBaTeib COCTaBIsA-
€T 5K3aMEHALMOHHbIE OMJIEThI, KOTOPBIE BKIIIOYAIOT B CEOs: TECTOBBIC 33aJaHHs; TEOPETUUECKUE 3aJaHHS;
3aauu WM cutyanuu. GopMyIHpoBKa TEOPETHUYECKUX 3aJaHUsl COBMAAAET C (hOPMYyITUPOBKOM MepedHs
HK3aMEHAIIMOHHBIX BOIIPOCOB, TOBEICHHBIX /10 CBEACHUS OOYYAIOUIMXCS HAaKaHYHE SK3aMEHAIlMOHHOMN
ceccuu. ConepkaHue BOIPOCOB OJHOTO OHMJIETa OTHOCHTCS K Pa3jIMYHBIM pasiesiaM MpOTrpaMMBbl C TEM,



4yTOOBI O0JIee MOJTHO OXBATUTh MaTeprasl Y4eOHOU THUCIIUTIITUHEI.

B aynuTtopumn, rie npoBOOUTCS YCTHBIA 9K3aMEH, JOJDKHO OJHOBPEMEHHO HAaXOIHUTHCs HEe Ooiee
IIECTH CTYIEHTOB Ha OJHOTO MPEMNOAaBaTeIss, IPUHUMAIOIIETO 3Kk3aMeH. Ha moAroToBky orBera Ha OHiieT
Ha 3K3aMeHe oTBOAUTCS 40 MUHYT.

[pu npoBenieHny MMCBMEHHOTO SK3aMeHa Ha paboTy OTBOMUTHCS 60 MUHYT.

Pesynbrar ycTHOrO (MMCbMEHHOT0) SK3aMeHa BHIPKACTCS OLICHKAMMU:

Ouenka «omauunon— om 91 0o 100 6an106 — TEOPETIHYECKOE CONICPIKAHNE KYPCca OCBOCHO TTOJTHOCTBIO, O3
po0esioB, HEOOXOAMMBIE MPAKTUYECKHE HABBIKK Pa0OThI C OCBOEHHBIM MaTepuasioM chopmupoBanbl. Bee pey-
CMOTpPEHHBIE MPOrpaMMOoii 00yUeHusI yueOHbIE 33/1aHVs BHITOIHEHBL, KaUeCTBO MX BHITIOJHEHHS OLICHEHO YHCIIOM
0aJwIoB, ONIF3KIM K MakcuMalbHOMY. Ha sk3ameHe CTyIeHT IEMOHCTPUPYET TITyOOKHE 3HAHFS TIPETyCMOTPEHHOTO
IIPOrpaMMOi MaTepuaia, yMeeT YETKO, JAKOHUYHO U JIOTHYECKH I10CTIEIOBATEIbHO OTBEYATh Ha [TOCTABJIEHHbIE BO-
TIPOCHL.

Ouenka «opouwion —om 81 00 90 6a17106 — TEOPETIUECKOE CONIEPIKAHKE Kypca OCBOCHO, HEOOXOTMMBIE
TMPAKTUYECKUE HABBIKK PA0OTHI CHOPMUPOBAHBI, BBITOIHEHHBIE YUeOHbIE 3aJaHusI COZIEPKaT HE3HAUUTEITHHBIE OO~
ku. Ha sk3aMeHe CTyzieHT IeMOHCTpUpYET TBEPIOE 3HAHHSI OCHOBHOTO (IIPOrPaMMHOI0) MaTepHasa, yMeeT YeTKo,
IPaMOTHO, O€3 CYyITIECTBEHHBIX HETOYHOCTEH OTBEYaTh Ha MOCTABJICHHBIE BOIIPOCHL.

Ouenka «yooenemeopumenvhoy — om 61 0o 80 6ann106 — TEOPETUUECKOE COJEpPKAHUE Kypca
OCBOCHO HE TIOJHOCTHIO, HEOOXOAMMBIE MPAKTUYCCKHE HABBIKU PabOTHI chOPMHUPOBAHBI YACTHYHO, BbI-
MIOJTHEHHBIEC yUeOHbIe 3a/1aHus CoepKaT IrpyObie omuoOku. Ha sx3aMeHe CTyIeHT JEMOHCTPUPYET 3HaHUE
TOJIBKO OCHOBHOI'O MaTepuaja, OTBEThI COJIEPKAaT HETOYHOCTH, ¢1a00 apryMEHTHUPOBaHbl, HAPYIIEHA I10-
CJIEI0BATEIbHOCTD U3JI0KEHUS MaTepuasia

Ouyenka «neyooenemeopumensvno» — om 36 0o 60 6annoe — TEOPETUUECKOE COAECPKAHUE Kypca
HE OCBOEHO, HEOOXOUMbIEC MPAKTUUECKHE HABBIKUM PaOOTHI HE C(HOPMHUPOBaAHBI, BHIMOITHEHHbBIE YUeOHbIE
3a/laHusl coepkKar rpyOble OmMUOKH, TOTOTHUTENbHAS CaMOCTOsATeNbHas paboTa HaJ MaTepUaIoM Kypca
HE TPUBEJET K CYIIECTBEHHOMY TOBBIIICHHIO KaueCTBa BBINOJHEHUS yueOHBIX 3amaHuil. Ha sk3amene
CTYJIEHT JAEMOHCTPUPYET HE3HAaHHWE 3HAUMTENIbHONW YacTH MPOTPaAaMMHOIO MaTepHala, CYIIEeCTBEHHBIC
OImMOKN B OTBETaX Ha BOMPOCHI, HEYMEHHUE OPHUEHTHUPOBATHCS B MaTepHasie, He3HAHWE OCHOBHBIX IMOHS-
THH OTUCIUAILINHEI

8. MarepuajibHO-TeXHUYECKOe 0O0ecnevYeHne QU CIUIIIHHbI

8.1 TpeOoBaHus K MaTepHAJIBLHO-TEXHMYECKOMY 00ecneYeHH IO

Jns  peanuzanuu  pabodeld MporpamMMbl JTUCHMIUIMHBI HMEIOTCS CIeUUATbHBIE TTOMEIIEHHUs s
MPOBEACHUSA 3aHATUM JIEKUMOHHOIO M CEMUHApPCKOrO THIA, T[PYNIOBBIX W HWHIAUBULYAIBHBIX
KOHCYJIbTallMi, TEKYyIIEro KOHTPOJISI M IPOMEKYTOYHOM aTTeCTallMM, a TakKe IOMEIIEeHMs Ui
CaMOCTOSITENIbHOM paboOThl W TOMELIEHUS M XpaHeHHs U NpOo(UIAKTUYECKOro O0O0CTy>KUBaHUS
oOopynoBanus. CrenuanbHble TOMEUICHUS YKOMIUIEKTOBaHbl CHEIHATU3UPOBAaHHOW MeOenbio |
TEXHUYECKUMH CpEICTBA OOyYeHMs, CIyXKalluMU JJs TpeAcTaBieHus HHopManuu OONbIION
ayJIUTOPHH.

Jlns mpoBelieHHs 3aHATUN JIEKIIMOHHOTO THUIIA MMEIOTCS JeMOHCTpPAallMOHHOE 00OpyJlOBaHHE U
yueOHo-Harnsauble nocobus. Ilo mucnmmambae «®dusnyeckas XUMHS» HUMEIOTCS IPE3CHTALUH  I10
OTIENBHBIM TEeMaM Kypca, MO3BOJIIomue Hanbosnee 3(p(EeKTUBHO OCBOUTH MPEACTABICHHBIA yueOHBIH
MaTepuall.

[Tpu npoBeneHnH 3aHATUH JEKITMOHHOTO/ CEMUHAPCKOTO TUTIA 3aHATHI UCTIOIb3YIOTCS:



JAIUUECH3UOHHOE nPDOZDAMMHOE obecneuenue:
IlepeyeHb JTUIIEH3MOHHOIO MPOrpaMmMHOro ooecnevenusi KbI'y 2022

No IIpaBoobaanarenn HaumeHnoBaHue nporpammsbl, npa- | OcHoBaHue JJs
n/n BO MCII0JIb30BAHUA KOTOPOM HCIO0JIb30BAHNS
NMpeI0CTABISETCS
1. | Microsoftirelandoperationslimited | [TakeT npaB ass yqamuxcst Ha obec- Jloroop
nevyeHue goctyma k cepsucy Office Nel3/2A-223
365 ProPlusEduShrdSvr ALNG 01.09.19
SubsVL MVL
PerUsrSTUUseBnftStudent EES
2. | AO «Jlaboparopus Kacnepcko- [IpaBa Ha mporpaMmMHOe oOecreue- JHoroBop
roy» HUe Ha mporpammHoe obOecrieueHue | Nel3/DA-223

KasperskyEndpointSecurity TUTst 01.09.19
ousneca — CtangaptHbld Russian

3. | 000 IIpaBa Ha ucnosp30BaHKE IPO- Jorosop
«JloxTop BeO» IrpaMMHOT0 o0ecreueHust Nel3/2A-223
Dr.WebDesktopSecuritySuite AnTH- 01.09.19
Bupyc + LlenTp ynpaBnenus Ha 12
Mmec., 200 TIK

8.2 OcoGennocTH peajM3aluu JUCHUIUIMHBI VIS HHBAJIUAOB M JIMI] ¢ OTPAHHYEHHBIMHU BO3-
MOKHOCTSIMH 3/10POBbSI

i1 CTyIGHTOB € OrpaHHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBSI CO3/IaHBI CIIEIIHAJbHBIC YCIOBHS
Il TIOJTydeHHs! o0pa3oBaHMs. B 1ensx AOCTYHMHOCTH MOJydeHUs BbICLIEro oOpa3oBaHMs 1O 00pa3oBa-
TeJIbHBIM MPOTpaMMaM MHBAIHMJIAMU U JIUIAMU C OTPAaHUYCHHBIMU BO3MOXHOCTSIMU 370POBbsI YHHUBEPCH-
TETOM 00ecreunBaeTCs:

1. AnpTepHaTuBHAs Bepcus 0UITMAIBHOTO caifta B ceTH « IHTepHeT» 1S cTabOBUIAIINX;

2. 171 MHBAJIUIOB C HAPYIICHUSIMU 3peHHs (CI1a00BUASIINE, CIICBIC)

- IPUCYTCTBHE ACCUCTEHTA, OKA3BIBAIOIIETO 00yUaroIeMycsi HEOOXOIMMYI0 TTOMOIIlb, TyOJIUpOBa-
HUE BCIIYX CIIPABOYHON WH(POPMAIINK O PACTTUCAHUN YUYCOHBIX 3aHITUN; HAIWYHE CPENICTB VIS YCHIICHUS
OCTaTOYHOTO 3pEeHUSs, OpaiIeBCKONH KOMITBIOTEPHOW TEXHHMKH, BHACOYBEIUUYUTENICH, TPOrpaMM HEBU3Y-
aJILHOTO JIOCTyNa K HH(OpMAINH, IPOTPaMM-CHHTE3aTOPOB PEYX M APYTHX TEXHHUUYECKHX CPENICTB MpHE-
Ma-Tiepefiaur yueOHoi nH(pOopMaIliy B JOCTYMHBIX (hOpMax JJs CTYACHTOB C HAPYIICHUSIMHU 3PEHHUS;

- 3aJJaHMA IS BBITTOJIHEHHSI HA 3K3aMEHE 3aUUTHIBAIOTCS ACCUCTEHTOM,;

- MUCHbMEHHBIE 33JIaHUs BBIMIOJIHAIOTCS Ha Oymare, HaJIUKTOBBIBAIOTCS ACCUCTEHTY 00yYaroluMcs;

3.Jns MHBAJIMIOB U JIMIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3JI0POBbsI 110 CIyXY (ciabocmbliia-
ue, riryxue):

- Ha 3a4eTre/’K3aMeHe MPHUCYTCTBYET aCCUCTEHT, OKa3bIBAIOIINN CTYACHTY HEOOXOAMMYIO TEXHHU-
YECKYIO ITOMOIIIb C YY€TOM HHIMBHIYaJTbHBIX OCOOCHHOCTEH (OH IMOMOTAeT 3aHATh paboduee MecTo, rmepe-
JIBUTATHCSI, TPOYUTATh U ODOPMUTH 3a/IaHKE, B TOM YHUCIIE 3aIHCHIBAsK MO/ AUKTOBKY);

- 3a4eT/7K3aMeH MPOBOJUTCS B MUCbMEHHOH (opme;

4. JIna VHBaIMIOB U JIMII C OTPAHUYCHHBIMA BO3MOXKHOCTSIMH 370POBBS, UMEIOIINX HAPYIIEHUS]
OIIOPHO-IBUTaTEeNILHOTO aliapara, Co3/1aHbl MaTepHaIbHO-TEXHUUECKUE YCIOBUS 00eCIeunBatolIie BO3-
MO>KHOCTh O€CHPEIATCTBEHHOT0 TOCTYyTNa 00yJyaromuXxcs B y4eOHbIE TTOMEIEHHs, 00bEKTy MUTaHUs, Tya-
JIETHBIE U APYyTHE MMOMEIEHUs] YHUBEPCUTETA, a TAK)Ke MPEObIBAaHUS B YKAa3aHHBIX MOMEIICHUAX (HaTu4Ke
pacIIMpeHHbIX IBEPHBIX MPOEMOB, OPYUHEH U IPYTUX MPUCIIOCOOTICHUH).

- IUCbMEHHBIE 3aJJaHUS BBIMOJHAIOTCS HAa KOMIIBIOTEPE CO CHEHATU3UPOBAHHBIM MPOTPAMMHBIM
o0ecrieueHrneM WM HaJUKTOBBIBAIOTCS ACCUCTEHTY;



- 10 XKEJIaHUIO CTYJIEHTa YK3aMeH IIPOBOAUTCS B YCTHOM hopme.
OOyuaromyecss U3 4ucia JIMI C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBbsI 00€CIICUEHBI 3JICK-
TPOHHBIMH 00pa30BaTEIbHBIMU PecypcamMu B (hopMax, aJalTUPOBAHHBIX K OTPAHHMYCHHUSM UX 3I0OPOBbS.



B pabo4yIo mporpaMmy 1o AUCHUILTHHE « DU3NYecKass XUMUS» 10 HAIIPABICHUIO

JIMCT UBMEHEHHWH (JIONTOJTHEHUI)

noarotoBku 04.03.01 — Xumus va 2023/2024 yaeOHBbIi rof

Ipuiaoxenue 1

Neri/

daemenT (myHkT) PII/{

IlepeyeHb BHOCUMBIX
H3MeHeHH i (I0MmoJIHeHHuil)

IIpumeuanue

O6CY)KI[CH3. U PpCKOMCHAOBAaHAa Ha 3aCCAaHNU Ka(i)ellpbl HeOpraHquCKOﬁ u (I)I/I3I/ILIGCKOI71 XUMHUHU TIPOTO-

Ko Ne

3aBeayronuii kadenpoit

or" " 2023 .

/KymxoB X.b./



Ipunoxenue 2

Pacnpenesienue 6a/U10B TeKyIero u pyoe;kHoro KOHTPOJIs

Cymma oannos

Non/n Buo xonmponsa Oowasn cym-
a 1-2 mouka 2-a mouka | 3-a mouka
Ilocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 00 46.
2. Texywuii KoHmpoinw: 00 30 6annoe 00 10 6. 00 10 6. 00 10 o.
Buvinonnenue nabopamop- | om 00012 6. | om 0004 6. | om0odo 46. | om0 oo 4
HbIX pabom 0.
Omeemsvt na npaxkmuue- | om 000 126 | om 00046 | om 0 0o 46 om 0 0o
CKUX 3AHAMUSX 46
Buvinonnenue  camocmos-
3. MeNbHbIX 3A0AHUN
om () 0066. | om 00026. | om000o26 |om0(oo?2
o
4. Pybescnvlit Konmpons 00 30 6annos 00 10 o. 00 10 6. 00 10 o.
5. TECTUPOBAHUE ot 0- 10 96 ot 0- 10 30. ot 0- 1o | ot 0- 1o
. 30. 36.
KOJUJIOKBUYM or0102106.| or0no76.|0r0n076.| or0mo7
0.
Hmozo cymma mexyuwiezo
u pybescnozo konmponsa | 0o 706annoe 00 230. 00 230 00 240
6. OlleHKA «YyI0BJIETBOPH-
TeJbHO» He MeHee 36 | He meHee 12 HE MEHEee | He MeHee
0. 0. 126 126
7. OI[eHKA «XOPOII0» menee 70 0.
(51-696.) | wmenee 23 6 | meHee 23 6 | meHee 240
8. OLIEHKA «OTJIHYHO»
He MeHee 70 | He meHee 23 HE MEHEee | He MeHee
0. 0. 230 246




LlIkana oyenuganus nAAHUPYEMbIX PE3YIbMAMO8 00yYeHUA

Texymuii 1 pyoexkHbIA KOHTPOJIb

IIpunoxenne 3

CemecTp IIxana oneHUBaAHUS
0-35 0a/10B 36-50 6aq10B 51-60 6an10B 61-70 6a.110B
Bropoii YactuyHoe mnocemeHue ayauTopHbiX | [lonHoe wunm dactuuHoe mnoceuienue | [TomHoe mnm wactuuHoe mocemte- | [lonnoe MOCeIIeHUE
3aHATHNA. HeyOBIETBOPUTENBHOE BBI- | ayNUTOPHBIX 3aHATHI. YacTWYHOE BBI- | HUE ayAUTOPHBIX 3aHATHM. ayJIUTOPHBIX 3aHATHH.
MOJIHEHWE JOMAIIHero 3afanud. [lmo- | monHenne pomamHero 3anaHus. Ya- | IlonHoe BeImonmHeHue nomamHe- | [TomHOe BBITONHEHHE HO-
xasi ~ MOArOTOBKa K  OaJUIbHO- | CTHYHOE BBIIIOJHEHUE 3aJaHUi U ca- | TO 3aJaHMs. MaIllHero 3ajaHus. BeI-
pedTHHroBEIM MeponpusTusiM. CTy- | MOCTOSITENILHON palOThI, TECTOBHIX 3a- | BhIMoNHEHWE 3aJaHuil UIsl caMo- | IOJTHEHUE 3aflaHuil  Juis
JCHT HE JIOIyCKAeTCsl K MPOMEXYTOY- | IaHWH, OTBEThl Ha KOJJIOKBUYME Ha | CTOSTEIbHOM pabOThl, TECTOBBIX | CAMOCTOSITEIbHON pabo-
HOM aTTecTaluu OIICHKY «YAOBJIETBOPUTEIHHO. 3aJlaHuil, OTBETHl Ha KOJJIOKBHY- | Thl, TECTOBBIX 3aJaHHM,
Me Ha OIIEHKY «XOpOIIO». OTBETHl Ha KOJUIOKBUYME
Ha OLIEHKY «OTIUYHOM.
IIpomeskyTOUHAs aTTEeCTALMSA
Cemectp IIkana orieHUBaHUS
HeynosnersopurensHo Y IOBIETBOPUTEIBHO Xoporo OTinyHO
(36-60 6annoB) (61-80 GannoB) (81-90 6aynon) (91-100 6annoB)
Bropoit Crynent umeet 36-60 O6awtoB no | Crynent umeer 36-50 OamnoB mo | Ctynent umeer 51-60 Oamnos | Ctynent umeer 61-70 6amios mo

UTOTaM TEKYINEro W PyOeIKHOTro
KOHTPOJIsI, HAa DK3aMEHEe He Jal
MOJTHOTO OTBETA HHU HA OJUH BO-
mpoc.

Crynent nmeet 36-45 GamoB 1o
WTOTaM TEKYIETO M pPyOeKHOTO
KOHTPOJIsI, Ha dK3aMEHE Jall IOJI-
HBIA OTBET TOJBKO Ha OAWH BO-
mpoc

UTOraM TEKYILETr0 U PyOeKHOTr0 KOH-
TpOJIsi, HA PK3aMEHE JaJl MOJHBIN OT-
BET Ha OJUH BONPOC M YAaCTUYHO OT-
BETUJI HA BTOPOil.

Crynent umeer 46-60 O6amioB 1o
UTOTaM TEKYIIET0 U PYOEKHOTO KOH-
TPOJIAA, HAa DK3aMEHE JAajl MOJHBIN OT-
BET Ha OJAWH BONPOC WM YaCTHYHO
OTBETHII Ha 00a BOIIpoca.

CTyIeHT UMEEeT 10 UTOTaM TEeKYIIEro
u_pyOexxHoro KoHTpoisi 61-70 Gan-

[0 UTOraM TEKYIIEro U pyOex-
HOTO KOHTpOJISI, Ha DJK3aMeHe
JlaJI TIOJIHBIM OTBET HA ONMH BO-
IpOoC W YaCTUYHO OTBETWJI Ha
BTOPOM.

Crynent umeer 61 — 65 Gamos
[0 UTOraM TEKYIIEro U pyOex-
HOTO KOHTpPOJS, Ha 3JK3aMeHe
JIajl TIOJTHBIM OTBET Ha OJHMH BO-
IpOoC W YacTUYHO OTBETWUJI Ha
BTOpoil. CryneHT mmeer 66-70

UTOraM TEKYIIEro U pyOeKHOro
KOHTPOJIsI, Ha 3K3aMeHe jAail IoJI-
HBIH OTBET Ha 00a BoIpoca.




JIOB Ha DJ3K3aMCHC€ HE a1 II0JHOI'O
OTBE€Ta HU Ha OJUH BOIIPOC.

0aJJIOB 1O WTOTaM TEKYIIETO |
pyOeXHOTO KOHTpPOJISI, Ha JK3a-
MEHE Jall TIOJHBIH OTBET TOJILKO
Ha OJMH BOMPOC.
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