MUHUCTEPCTBO HAYKHU U BBICIIEI'O OBPA30OBAHUSI POCCUIICKOI1
®EJEPALINA

®egepanbHOe rocy1apcTBeHHOE 010/1KeTHOe 00pa3oBaTe/IbHOE YUpe:KIeHHe BbICIIero 00-
pasoBanus «Kabdapauno-bankapckuii rocyiapcrBeHHbII
yausepcutetr uM. X.M. bepoexosa» (KbI'Y)

I/IHCTI/ITyT XHMHH ¥ OHOJIOTHH

Kadeapa Heopranudeckoi 1 pusnyeckon XumMuu

COI''TACOBAHO YTBEPXIAIO
PykoBoauTens oOpa3zoBarenbHOM JupekTop uHCTUTYyTA
MIPOTrpamMMBbI
X.b Kymxos. baxesa P.Y.
« _» 2022 r. « _» 2022 1.

PABOYASA ITPOI'PAMMA JUCHHUIIINHBI

«Pusnveckas XuMHI»

04.03.01 - Xumus

(KOZ[ 1 HAaUMEHOBAHHUE HAIIPAaBJICHUA HOZ[I‘OTOBKH)

[Tpodunas moAroTOBKM
BriCOKOMONIEKYISAPHBIE COEUHEHUS
(HaumeHoBaHME TPOMUIIS TOJTOTOBKH)
KBanuduxarms (cTeneHs) BEITYCKHUKA
«bakanasp»

dopma 00ydeHus
OYyHas

Hanpuuk 2022



Pabouas nporpamma aucuuIuInHbl «PU3nUEcKas XUMU»
Cocrasutens X.b Kymxos - Hanpuuk: ®I'6OY BO KBI'Y, 2022. - 81 c.

Pabouas mporpamMmma npenHazHaueHa IS MPeroiaBaHus JUCIUILIMHBI 005S3aTeIbHON 9acTH CTY-
JeHTaM OYHOU (opMbI 00ydeHUs 1o HampasiieHuto moarotoBku 04.03.01 Xumus, 6 u 7 ceMecTpos,
3 u 4 kypca.

Pabouas mporpamma cocraBieHa ¢ y4eToM (eaepaTbHOrO TOCYIapCTBEHHOTO0 00pa30BaTEILHOTO CTaH-
naprta Beiciiero oopazoBanus 1o HampasieHuto 04.03.01 Xumust 1 npoduiro moaAroTroBku «Beicokomo-

JeKYJISIpHBIE COCIMHEHUI YTBEPKACHHOTO NpHKa3zoM MuHHCTEpcTBa 00pa3oBaHus U Hayku Poccuiickoi
®enepanuu ot oT 17.07.2017 N 671
(3apeructpuposano B Muntocte Poccuu 02.08.2017 N 47644)



Conepxkanue

1.  Heau u 321241 0CBOEHMS TN CHUNTHHBI 4
3. TpeOoBaHuA K pe3yJIbTATAM OCBOCHUSI JUCHUIIMHBI (MOAYJISA). 4
4. Conep:kanue U CTPYKTYpPa IMCUHUILIAHBI (MOTYJIsT) 5

5. OueHoYHbIEe MaTEePHUAJIbI JJIA TEKYIIEr0 U Py0esKHOT0 KOHTPOJIS yCIIeBAeMOCTH U

NPOMEKYTOYHOM aTTecTalul 21
5.1 O1uieHOYHBIE MATEPHUATIBI IJI TEKYILIETO KOHTPOIS. 1eeeuvvreeeennerreeeennereeesasnneeeessnnaeesenssseeesannns 21
5.1.1. Bonipocsl o TeMam JTUCHUIUIUHBL «DUZUUECKAT XUMUSD) ...vvvenveennreenreenirenreenieeenneennne 22
5.1.2. OleHOYHBIC MaTepUaIbI JJIs JJAOOPATOPHBIX PAOOT OOYHAFOIIETOCH .....eeeeveeeneveensee 26
5.1.3. OreHouYHBIC MAaTEPHUATIBI IS CAMOCTOSITEIIBHON pabOThI 00YYAIOMIETOCH ................. 27
5.2. OueHOYHbIE MATEPHUAIIBI IS PYOEIKHOTO KOHTPOIISL. ..veenvreenreeneeanreesieeeeeesueeeseesseesaseenneenns 45
5.2.1. OueHoYHbIE MAaTEPUANTBI JIJIST KOHTPOIBHOM PAOOTBL: ..eeeuvveeerereeeireeeireenireenereenneeenneens 45
5.2.2.0nenoynble MaTepuaibl: TUIOBBIE TECTOBBIC 3a/1aHus N0 qucHuiinHe dOusndeckas
D147 1717 (PRSP 47
5.2.3 O1ieHOYHbIE MATEPUATIBI 111 TPOMEKYTOUHOM QTTECTALIMM. ..evvveennrreenreeenireeenireeenaneens 50

6. MeTtoauyeckue MaTepuaJbl, ONpeaessiioluye npoueIypbl OeHNBAHUS 3HAHUIA,

YMeHH I, HABBIKOB U (MJIM) ONITA AeSITEJIbHOCTH 51
7.Y4eb6HO-MeTOAMYECKOE 00ecTieueHHe U CUMILTUHBI 62
7.1. HOpMaTHBHO-3aKOHOAATEITBHBIC AKTBL....ccuvveeeereeeereeaureeasreesnsreesssneesseesssseesssseesssseesssseennns 62
7.2 OCHOBHAS JTUTEPATYPA .eeeueveeeniieeeireeauteeesteeaauteessaeessseeessseessteessteesaseeessseesssseessnseessseesnns 62
7.3. JIOTIOTHUTEITBHAS JIATEPATYPA «.vveenvreeenerreeereeannreeansseeassseeansseessssesssssesssseesssseesssseesssseesssseesnns 62
7.4. llepuoauyueckuie u3ianus (Ta3zera, BECTHHUK, OFOJIIETEHD, JKYPHAT) ...veeveereeeeieenereeeeenneeans 63
7.5 . T HTEPHET-PECYPCDL e uevieenirieeireeeiteeeneteeessteeesaseeansseeasaeeasseesssseesssseessseesssseesssseessseesssseennns 63
7.6. MeTonuyeckue yKa3aHus 10 MPOBEACHHUIO PA3TUYHBIX YUeOHBIX 3aHATHI U
CAMOCTOSITEITBHOM PADOTBL .....veeuvvieeirieeireeetieessreesseeesseeessseeensseeensseesssseesnsseessssessssesessseesnsseennns 66
8. MarepuaibHO-TEXHUYECKOE O0ecneyeHne T CUUTIUHbI 72
IIpuaoxenne 1 77
IIpunoxenne 2 78

IIpunaoxenne 3 Ommbka! 3akiaaka He onpeneseHa.



1. He.ﬂl/l H 3a1a4Y1 OCBOCHUSA JUCIHHUITIMHBI

Lesabro ocBoeHUS AUCHUILTUHBI «DU3nuecKast XUMUs» ABIIETCS (GOPMUPOBATH U PACKPHITH CMBICIIBI OC-
HOBHBIX 3aKOHOB M 3HaHUH y CTYIEHTOB B 00J1acTH (PM3NYECKON XMMUHU, HAYYUTh CTYJEHTOB BUJETH 00-
JIACTU IIPUMEHEHHUE JTUX 3aKOHOB WM 3HAHUM, IOHUMATh UX IPUHIUIIMAIbHBIE BO3MOXKHOCTH IIPU pelie-
HUM KOHKPETHBIX 3ajay, IOKa3aTh poJib (PU3MUECKOW XUMHM KaK TEOPETHYECKOro (pyHIaMeHTa COBpe-
MEHHOH XU-MHH, HAyYUTh OCHOBAM XUMHUYECKOI TEPMOJMHAMUKHU, TEOPUU PACTBOPOB U (PA30BBIX PaBHO-
BE-CUH, DJIEMEHTAM CTAaTUCTUYECKOM TEPMOIAMHAMUKH, OCHOBAM XMMUYECKOM KHHETHKM U KaTallu3a,
NEKTPOXHUMHH, 1ATh IPEICTABICHHS O MEXaHU3MAaX XUMUYECKUX PEaKLU.

33}13‘114 AUCIHHUIIJIMHBI

- (hopMupoBaHKE €CTECTBEHHO HAYYHOTO MUPOBO33PEHHUS y CTYACHTOB;

- NpUOOpEeTeHHE CTYIEHTAaMU OCHOB 3HaHHUH MO (PU3MKO-XUMHUYECKHM 3aKOHOMEPHOCTSM XUMHUYECKHX
IMponecCoB;

- q)OpMI/IpOBaHI/Ie MMPAaKTUICCKUX YMeHI/Iﬁ K HAaBBbIKOB, a4 TAaKXXC IIOAI'OTOBKA M BbIIIOJTHCHHC (1)I/IBI/IKO—
XUMHUYCCKHUX JSKCIICPUMCHTOB, UX MaTeMaTH4YeCKOM 06pa60TKa H UHTCPIIPpCTAl A, YMGHI/Iﬁ peumars U CTa-
BUTH @HSHKO-XHMH‘ICCKH@ 3aJa4u.

- npuoOpeTeHHe HAaBBIKOB YIOBIETBOPSIOMIMX TPEeOOBAHUSIM HpO(i)eCCI/IOHaJIBHOFO CTaHaapTa
«Ilengaror (megarormyeckasi AesTEILHOCTh B c(epe MONIKOILHOIO, HaYaJIbHOTO OOIIETo,
OCHOBHOTO 00IIEro, cpeaHero oomero odpa3oBaHus) (BOCIHUTATENb, YIUTENIh)» yTBEP-
XKICHHBIN npukazoM Muntpyaa Poccun ot 18 oxtsi6pst 2013 1. N 544u

2. Mecro nucuumiaunbl B ctpykrype OIIOII BO
JucnumnmHa «Pu3ndeckas XUMUS» SBISICTCS TUCIATIMHON o0s3aTenbHOM YacTh biok 1 «JluciumnmHb
(Momynn) OCHOBHOM 00OpazoBaTeibHOI mMporpammsl o HampasieHuto 04.03.01 Xumus.
N3ydenne quciuruinabl «Pu3znyeckas XUMus 0a3upyercs Ha CyMMe 3HaHUM, OMy4EHHBIX CTyJeHTa-
MU B XOJI€ U3YYEHHS CIEAYIOIMX AUCHUIUIMH: «MatemaTtuka», «@usukay, «Heopranuueckas XumMus»,
«AHanutnueckas Xxumusny, «KpantoBas xumusny», «CtpoeHue BeniecTsa», «Kpucramioxumus» u ap.
HuctunnnHa «dusnyeckast XUMus» SBISETCS MPEAMIESCTBYIONMEH NIl TaKMX JUCHUIUIMH Kak: «Komou -
Hasg xuMusa», «BMCy», « Duznueckue METOIbI HCCIEA0BAHUAY, «XUMUUECKAs TEXHOIOTHUI.

N3ydenune naHHON MUCHMIUIMHBI HANPABICHO HAa OCBOCHHME OOOOIIECHHBIX TPYIOBBIX

byHKIII

I1C «Ilemaror (megaroruyeckasi ASSTEILHOCTh B cdepe JOIIKOJIBHOTO, HAYaIbHOTO

00111eT0, OCHOBHOI'O OOIIIETO, cpeHero o0I1ero oopa3oBaHus) (BOCIUTATEIb, YUUTEIh)
yTBepKIeHHbIN npukazoM Muntpyzaa Poccuu ot 18 oxtsi0pst 2013 r. N 544u OTO - Ile-
Jaroruyeckasi AesiTeIbHOCTh M0 MPOSKTUPOBAHUIO U PeaIU3ali 00pa30BaTeIbHOTO MPO-
IIecca B 06p330BaTeJ'IBHBIX OopraHu3anysaXx JOUIKOJBHOI'O, HA4aJbHOT'O 06H.ICFO, OCHOBHOI'O

o0111ero, cpeHero odIIero oopa3oBaHusl.
3. TpebGoBaHusi K pe3yJibTaTaM OCBOEHHUS TUCHUILIHHBI (MOTYJIsI).

[Tponiecc u3yueHust TUCUMIUIMHBI HAapaBjieH Ha (GOPMUPOBAaHUE CIETYIOIUX KOMIIETEHIIMH B COOTBET-
creuu ¢ ®I'OC BO u OIIOIT BO no nanpasienuto noarotroBku 04,03,01 — xumus (ypoBeHb OakaiaBpu-
aTa)



OIIK-1. CrocobeH aHanmu3upoBaTh U MHTEPIPETHPOBATH PE3YNIbTATHl XUMUYECKHX SKCIEPUMEH-
TOB, HAOJIIOJICHUH U U3MEPEHUI
OIIK-2. CriocobeH nMpoBOAUTE C COOIOCHUEM HOPM TEXHHMKH 0€30IaCHOCTH XUMHUYECKHUI IKC-
MEPUMEHT, BKIJIIOUasi CUHTE3, aHallW3, U3YYEHHE CTPYKTYPhl U CBOMCTB BEIIECTB U MaTEPHUAJIOB,
HCCIIEI0OBaHHE MIPOLIECCOB C UX yYACTHEM
OIIK-3. Cnoco0OeH MpUMEHSATh PacUYeTHO-TEOPETUUYECKHE METOMBI JIJISi M3y4YeHHUs CBOMCTB Be-
LIECTB U IIPOLIECCOB C UX YYACTUEM C MCIOJIb30BAHUEM COBPEMEHHON BBIUHUCIUTEIBHON TEXHUKU
OIIK-4. CriocobeH muaHupoBaTh padOThl XMMHYECKOW HAIPaBIEHHOCTH, 00padaThIiBaTh U HH-
TEPIPETUPOBATH MTOJIYYEHHBIE PE3YNbTAThl C UCIOJBb30BAHUEM TEOPETUUYECKUX 3HAHUM U Ipak-
TUYECKUX HABBIKOB PELICHUS MaTeMaTUYECKUX U (PU3MUECKUX 3a7a4
OIIK-6. CriocobeH mpeAcTaBiIATh pe3yJbTaThl CBOCH pabOThl B YCTHOM M MUCBMEHHOM (opme B
COOTBETCTBUH C HOPMaMHU U IIPAaBHJIAMU, IPUHATHIMU B TPO(HECCHOHATIEHOM COOOIIECTBE

B pesynbrate uzyueHuss AMCUUILTHHBL «DU3HUECcKas XUMUS» CTYJIEHT JTO0JKEH:

— 3HATb: OCHOBHBIC 3aKOHBI M 3aKOHOMEPHOCTH, OIPENENIAIONINe HAPAaBICHUE U Pe3yIbTaT MpOTeKa-
HUS TIPOIIECCOB B TOMOTCHHBIX M T€TEPOTEHHBIX CHCTEMaX, CIIOCOOBI aHAJMTUYECKOTO MpEeCcTaBie-
HHS ITUX 3aKOHOMEPHOCTEH .

— yMeTh: GOpMyIHpPOBATh KOHKPETHBIE XUMHUYECKHE 33J]aui Ha OCHOBE 3aKOHOB M 3aKOHOMEPHOCTEHH,
OCBOGHHBIX B Kypce (HM3MUYECKOl XMMHHM; MOJy4aTh (PU3NKO-XMMHUYECKUE JaHHbBIC, MPO-BOIAUTH HX
MaTeMaTH4ecKyto 00paboTKy, 0000111aTh OTy4YeHHBIE PE3YIbTaThI.

BJIAJ1€Th: HpOCT@ﬁH.IHMPI PaCYCTHbBIMHU MCTOJaMHU PCIICHUA (I)I/ISI/IKO—XI/IMI/I‘ICCKI/IX 3aJa4, Ha-BbIKaMH IIO-
HCKa @HBHKO-XHMH‘IGCKI/IX JaHHBIX B OTKPBITBIX MCTOYHHKA (B TOM 4HUCJIIEC, B PIH(l)OpMaI_II/IOHHBIX 0azax
[[aHHI)IX) U IPUMCHCHUS UX IIPU PCHICHUU MMPAKTUYCCKUX XUMHUYCCKUX 3a1a4 .

IIpuoGpecTu onbIT AeATEJBHOCTH: B aHaIN3€, ((OPMYIMPOBKE U PEIICHUH KOHKPETHBIX XU-MUYECKUX
3aJ1a4, UHTEPECYOMX (PyH/ITaMEHTAIbHYIO HAyKy U IPAKTHKY

IIpuoGpecTu onbIT AeATEJBHOCTH: B aHalN3€, (GOPMYIMPOBKE U PEIICHUN KOHKPETHBIX XU-MUYECKUX
3a1a4, MHTEpecyomux (ynaamentansayio Hayky u npaktuky (IIC «Ilemaror (memaroruueckas ne-
SATEIBHOCTh B cpepe JTOIIKOIBHOTO, HAYaJIbHOTO OOIIEro, OCHOBHOTO OOIIEro, CPeaHEro
obmero oOpazoBaHus) (BOCIUTATENb, YYUTENh)» YTBEPKISCHHBIA IpHKazoM MHUHTpyIa
Poccun ot 18 oktsiops 2013 r. N 544n TD - A/01.6 Obmenenarornyeckas QyHKIIHS,
A/02.6 BocrintatenpHas aesareiabHocTh, A/03.6 PasBuBaromias nesrensHocTts, B/03.6 ITle-
Jaroruyeckasl AesTeIbHOCTh 110 peaIM3allid IMPOrPpaMM OCHOBHOTO M CPEIHETO O0O0IIero
o0pa3oBaHuUsI)

4. Copep:xanue U CTPYKTYpPa AUCHMILIUHBI (MOIYJIs1)

Tabnuma 1. Conepkanue AUCHUIIITUHBI (MOIYs) «Du3ndecKkas XUMUSD)

Haume- Kon HaunmenoBa-
HOBaHMHeE Conep:xanue pasaena KOHTPO- | HUE OLIEHOY-
pa3nena Jiupye- HOI0  cpel-
Mot CTBa
KOMIIe-




TeHIHNH

Win  ee

4acTH
OCHO- Makpockornuueckre CUcTeMbl U TepMoanHamudeckuid merog ux | OIIK-1; | 3ammra nabo-
BbI omucanns. Tepmudeckoe paBHoBecue cucteMbl. Tepmommnamu- | OIIK-2; | patophoit pa-
XUMMU- | yeckue nepemeHHble. Temneparypa. HTEHCHBHBIE M SKCTEH- OIIK-3; | Gomgy (JIP),
LIECE’- CUBHbIe BeMMUYMHBL. OOpaTUMbIe W HEOOpPaTHUMBIE IPOIIECCHI. 811:[[§:2’ Tectupona-
KO VYpaBHEHUSI COCTOSIHMSL. Y paBHEHHE COCTOSIHUSI MJI€AJIbHOTO Iasa, " | mue (T), ko-
TEP- raza Ban-nep-Baanbsca. Teopema 0 COOTBETCTBEHHBIX COCTOSIHU- nokBuyM (K),
MOJI- | sx. BupnanbHble ypaBHEHHSI COCTOSHUS. PYOEKHBIN
HAMMU- | Temnora u paboThl pa3nuyHoro poxaa. Pabora pacmmpenus s KOHTpPOJIb
K1 pa3nnuHbIX npoueccoB. IIepBbIi 3aKOH TepMOAMHAMUKH. BHYT- (PK).

peHHsis dHeprus. DHTanbnusd. 3akoH ['ecca W ero criencTBus.
CrangapTHbIe COCTOSIHUSL U CTaHJIAPTHBIE TETUIOTHI XUMUYECKUX
peakuuii. Terora cropanus. TemnoTsl oOpa3oBaHUs. 3aBHCH-
MOCTb TEIUIOBOTO 3¢ (ekTa peakiuu oT Temneparypsl. @opmyna
Kupxropda. 3aBHCHMOCTh TEIIOEMKOCTH OT TEMIIEPATyphl H
pacueTtsl TerIoBbIX 3(dekToB peaknuii. TabnauIbl CTaHTAPTHBIX
TEPMOJIMHAMHYECKUX BEJIIMYMH M X HCIIOJI30BAaHUE B TEPMOJIH-
HAMHYECKUX pacyeTax.

Bropoii 3akoH TepMOIMHAMUKH U €r0 pa3IudHbIe POPMYITUPOB-
KH. DHTpOMNHUs. Y paBHEHHE BTOPOTO Havala TePMOJAUMHAMUKH JIJIs
0o0paTUMBIX M HeoOpaTUMBIX IporeccoB. HekomneHcupoBaHHas
terutota Kiaysuyca u pabora, morepsiHHasi B HEOOpaTUMOM IPo-
recce. OOOCHOBaHME BTOPOTO Hayvajaa TepMOJMHAMUKU. Teopema
Kapno - Knay3uyca. Paznuunsle mkanel TemMneparyp.

OHTponHs Kak QYHKIUS COCTOSHUS. VI3MEeHeHue SHTPOIHH MPH
pa3NMYHBIX Tporeccax. V3MeHeHne HTPOIUU H30JIHMPOBAHHBIX
IIPOLIECCOB U HAMpaBJIEHUE MpoLecca.

MaremaTnueckuil anmnapat TepMoauHaMuku. dyHaMeHTanbHOe
ypaBHeHue ['n60Oca. BHyTpeHHssI SHeprus, Kak OJHOpPOJHAs
¢byHKIMsA 00beMa, SHTPONMU U yucia Mosiel. YpaBHenue ['u00-
ca-Jlrorema. TepmoanHamuueckue notreHIanbl. COOTHONICHHS
MakcBemna U UX HCIOJB30BaHME UTSI BBIBOJA PA3JIMYHBIX Tep-
MOJMHAMUYECKUX COOTHOIICHHH. YpaBHeHune ['moo6ca - ['enbpm-
TOJIbIIA.

CBoiicTBa TEPMOJMHAMHUYECKUX MOTEHIIUAIOB. Pasnmuunbie ¢op-
MBI 3aIIUCH YCJIOBUH TepMOJAMHAMHUYECKOro paBHOBecus. Kpure-
PHif cCaMOITPOU3BOJILHOTO POTEKAHUS IIPOIIECCOB.

CBs3b MEXIYy KaJOPHUYECKUMH M TEPMOJMHAMHYECKHMHU Iepe-
MEHHBIMH. MeTOo/Ibl BBIYMCICHHS SHTPOIIUH, BHYTPEHHEH SHep-
TUH, SHTATBINH, SHepTun [ enpmromsiia u 3Hepruu [ mb0ca.
Xumuyeckui noreHuan. CtaHgapTHRI XUMUYECKUNA MOTEHIH-
an. CriocoObl BBIYMCIICHUSI U3MEHEHUN XMMHUYECKOTO MOTEHLMa-
na . XUMHYECKUN MOTEHIMaN UAEaTbHOTO U HEeHJealbHOIro Tra-




30B. MGTOIL JICTY4YCCTHU. Paznmuunsie MCTOJbI BBIYUCIICHUSA JICTY-
YCCTHU U3 OIIBITHBIX JAHHBIX.

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

PacTBOpbI pa3nuuHBIX KJIaccoB. Pa3znmuduHbIe CrOCOOBI BBIpaXKe-
HUs cocTraBa pacTBopa. CMecn MIecalbHBIX ra3oB. TepmonnHa-
MUYECKHE CBOMCTBA ra3oBbIX cMeced. MieanpHble pacTBOpHI B
Pa3IMYHBIX arperaTHbIX COCTOSHUSAX M 0Olee YCIOBHE MJleallb-
HOCTH PacTBOPOB.

JlaBjieHrE HACBIILIEHHOTO Iapa >KUJKUX pacTBOpPOB. 3aKoH Payms
u 3akoH ['enpu. MneanbHble U HeuaeanbHble PACTBOPHI. XUMHU-
YECKUM NOTEHIMAJ KOMIIOHEHTa B pacTBope. Meroa akTHBHO-
crei. KoauimeHTs! akTUBHOCTH M MX OTIpeNieIeHne 110 apIu-
QJIbHBIM JIaBJICHUSIM KOMMOHEHT. CTaHIapTHBIE COCTOSIHMSI MPHU
OIIPEACICHUN XMMHUECKUX MOTEHLNAJIOB KOMIIOHEHT B JKUJKHUX
U TBEpAbIX pacTBopax. CHMMeTpUYHAas U HECUMMETpUYHAs CH-
CTEMBI OTCYETA.

Tepmoaunamuueckass kinaccudukauus pactBopoB. DyHKuuA
CMEILIEHUsl JUIsl MA€aJbHBbIX U HEUACaJbHBIX pacTtBopoB. [lpe-
JIEJIbHO pa30aBJIEHHbIE PACTBOPBI, aTepMalibHbIE, PETYJSpHBIE,
pacTBOPHI U UX CBOWCTBA.

[TapuuanbHble MOJIbHBIE BEJIMYUHBI U UX OMPEJEICHNUE U3 OIBIT-
HBIX JAaHHBIX A OMHapHbIX cucteM. O6001meHHoe ypaBHeHue I
nb6ca - Jlrorema.

I'eteporennsie cucremsl. [loHsTHE (ha3bl, KOMIIOHEHTa, CTENECHH
cBoOObI. BrIBOA ycioBus ¢asoBoro paBHoBecus. BeiBoa ycio-
BUs MeMOpaHHOro paBHoBecus. [IpaBuno ¢a3 ['nd0ca u ero BeI-
BOJL.

@da30BbIE PAaBHOBECHS B OJHOKOMIIOHEHTHBIX CHCTEMax. YpaB-
Henue Knaneiipona - Knay3nyca u ero npuMeHEHUE K pasiihy-
HBIM ()a30BBIM paBHOBECHSIM. J[marpamMMbl COCTOSIHHMS BOJBI, ce-
pbl, dochopa u yrineposna. da3oBble Mepexosl MEPBOTO poja.
@da30BbIE IIEPEXOABI BTOPOIO pOAA.

da30BbIe paBHOBECHS B ABYXKOMIIOHEHTHBIX cuctemax. Komnn-
raTUBHBIE CBOMCTBAa pacTBOpOB. M3MeHEHHE TeMIeparypbl 3a-
TBEPJEBAHMS PA3IUYHBIX PacTBOPOB. Kpuockonuueckuii MeTo.
VYpasuenue lpenepa. Ocmoc kak npumep MEMOPaAHHOTO PaBHO-
Becus. YpaBHeHus Bant-I'opda, ero TepmonnHaMuyeckuil BbI-
BOJ U 00JlacTh MpUMEHUMOCTU. PaBHOBecHe XKMIKOCTh - Map B
JByXKOMIIOHEHTHBIX CHCT€Max. PaBHOBECHBIE COCTaBbI Iapa U
KHUIKOCTU. Paznuunble BUBI (A30BBIX JUArpaMM: p-X
(T=const), T-x (p=const).

Tepmonnnamuyeckuii BbIBOJA 3akoHOB ['nO6ca - KonoBanona.
Paznenenue BemecTB myTeM MEpEeroHKU. A3€0TPONHBIE CMECH U
MX CBOMCTBA.

JluarpaMmbl COCTOSIHMSI (TUIAaBKOCTH) JIBYXKOMIIOHEHTHBIX CH-

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

3ammra nabo-
paTropHoil pa-
6ots1 (JIP),
Tectupona-
nue (T), koi-
nokBuyM (K),
pyOeKHBIH
KOHTPOJIb
(PK)..




CTeM W WX aHajlh3 Ha OCHOBe mpaBwia ¢a3. PaccnamBanue B
JIBYXKOMITOHEHTHBIX CHCTEMaX.
TpexxoMnoHneHTHBIE cucTeMbl. TpeyronsHuk ['udoca.

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

BbIBO yCIIOBUS XMMHUYECKOTO paBHOBECHs. XUMHUYECKast
nepemenHas. Mzorepma Bant-I'odda. M3menenue sneprun ['u66-
ca ¥ sHepruM ['enbMronbia Npyu XMMUYECKON peakuuu. XuMuye-
CKOE€ CpOJCTBO. 3aKkOH JeicTBUS Macc. CTaHIapTHas >HEPrus
I'n66ca xummueckoi peakuuu. KoHcranra paBHoBecus. Paznnu-
HbI€ BU/Ibl KOHCTAHT PABHOBECHS U CBSA3b MEXYy HUMHU.

XHUMHUYECKHE PABHOBECUS B pacTBopax. KOHCTaHTBI pas-
HOBECHS IPU PA3IMYHOM BHIOOpPE CTAHJAPTHBIX COCTOSIHUM JUIst
YYaCTHHUKOB peakIUi. XMMHUYECKOE paBHOBECHE B pa30aBICHHOM
pactBope. BiusiHue HHEpTHOTO pacTBOPUTEIIS.

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

3aBUCHUMOCTb KOHCTAHT PAaBHOBECHSl OT TEMIIEPATyphbl U
JaBJIeHUs. Y paBHEHHE M300apbl PEakM U €r0 TePMOJHHAMHYE-
CKHiA BBIBOA. Vcrionp30BaHNe pa3InIHbIX TPHOIMKEHHUNA IS TETI-
JIOEMKOCTEH pPEareHTOB IpPH pacueTax XMMUYECKUX pPaBHOBECHM
IIPU PA3JIMYHBIX TEMIIEpaTypax.

Tperuit 3akoH tepmomuHamuku. [loctymar Hepucra. Iloctynar
[Tnanka. PacueTbl aOCOMIOTHOM SHTPONUUA XMMUYECKUX COEIUHE-
HUU.

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

SBnenus ancopobuuu. AncopOent. Ancop6ar. CTpykTypa noBepx-
HOCTU W TIOPUCTOCTH ajicopOeHTa. Buabl agcopbumu. Jlokanmzo-
BaHHasl M JeJIOKaJM30BaHHas ajcopOuus. MoHoMonekyaspHas u
MOJMMOJIEKYIIsipHas aacopoOuus. OmnpeneneHue aacopOuM Mo
I'n60cy. Ancop6uus n3 pacTBOpPOB U ra3oBol (a3bl. HM3oTepmbl u
n300aps! ajfcopbuuu. YpaBHenue JIeHrMiopa, ero TepMoJHaMK-
YECKUH BBIBOJ M YCJIOBHS NPHUMEHMMOCTU. YpaBHEHuE [eHpH.
KoncranTa asicopOIIMOHHOTO paBHOBECHSL.

[TonumonekynspHas aacopOuys, ee MpUOINKEHHOE OIMCaHNEe Me-
tonoM bpynayspa - Omera - Temnepa (bOT). BeBon ypaBHeHus
BOT. Hcnonb3oBanne ypasHeHus: bOT i onpeneneHus mosepx-
HOCTH aICOPOEHTOB.

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

amura 1a60-
paTropHoil pa-
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nokBuyM (K),
pyOeKHBIH
KOHTPOJIb
(PK).

DJIE-
MEHTBI
CTA-
TU-
CTU-
YECKO
1 TEP-

OCHOBHBIE MOHATUS W TOCTYJAThl CTAaTUCTUYECKON TEPMOJMHA-
mukn. OCHOBHBIE 3aJ]a4M CTaTHCTHYSCKON MeXaHuKU. OCHOBHEIC
UJIe CTaTHCTUYECKOW TepMoAaumHaMmuku. Pacnpenenenus. dazo-
Boe mpoctpaHcTBO. Craructudeckne  aHcamOmu. [locTymatsr
cTaTucTU4YecKko MexaHuku .Teopema JlymBumist . OCHOBHbIE
TUNBl  CTAaTUCTHYECKUX aHcamOne MUKpOKaHOHMYECKUH aH-

cam6np .Iloctynar 3. Kanonudeckuii ancamOiib. bonbIol ka-

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

3amuTa nabo-
paTtopHOil pa-
6ots1 (JIP),
Tectuposa-
nue (T), koi-
nokBuyM (K),
pyOeKHBIH




MO/IU-
HAMMU-
KU1

HOHMYecKHuid aHcamOnb . Pacmpenenenne MakcBesuia mo cKopo-
ctsam Pacnpenenenune bonbumana .Iloctynat 4.KBantoBas cra-
TUCTHYECKAsI TEPMOJIUHAMUKA.

OOmIrie COOTHOIICHUS! MEXAY CTaTHCTUYECKUMHU M TE€PMOJWHA-
muueckumMu  pyHkiusamvu. Cymma 1o coctostHusIM .CBOHCTBa
CYMM II0 COCTOSIHUAM .CBA3b CYMMBI 110 COCTOSIHUSAM C TE€PMO-
auHaMudeckuMu (ynkousimu Teopema o paBHOMEpHOM pac-
IIpeJeIEHUH SHEPTUHU TI0 CTENIEHSIM CBOOOIBI.

Cratuctuyeckas TEpMOAMHAMUKA UJCAIBHBIX M pPEaJbHBIX CHU-
creM . MoekyisipHas CyMMa I10 COCTOSIHUSIM UJCAJIBHBIX a30B.
IloctynarenbHass cyMMa IO COCTOSIHMSM .BHYTpeHHHE CyMMBI
no cocrosHusM .Tepmonnnamuueckue (GyHKIMM W ypaBHEHHE
COCTOSIHUS MJI€ANIbHBIX ra30B .PacueT KOHCTaHT paBHOBECHS UL
uacanbHbIX ra3oB .CymMma IO COCTOSHUSIM pEajlbHBIX Ia30B
.Cratucruyeckast TEpMOJIMHAMMKA aZICOPOLIUH.

KOHTPOJITb
(PK).

XNMU-
YE-
CKAA
KH1HE-
TUKA

XuUMHUYecKasi KUHETHKA - HAyKa O CKOPOCTAX U MEXaHU3MaxX XH-
MHYECKUX peakuuid. HecooTBeTCTBHE MEXaHU3MOB PEAKLIMI U UX
CTEXMOMETPUUYECKUX ypaBHEHUU. Mexanusm paszioxkenus N20,
N205, cunreza HBr u 111.

OcHOBHBIE TTOHATHUSI XUMUYECKON KUHETUKHU. OmpeneneHue cKo-
poctu peakuuu. Kunetndeckuil 3aKoH IeHCTBUS Macc U 00JIacTh
ero npumeHuMocTH. [lopsnok peaknuu. Kunernueckue KpuBble.
Peakuun nepeMeHHOro mopsiika U U3MEHEHHE MOpSIKa B XOJIe
peakiuu Ha mpumepe peakuuu odpazoBanusi HBr. Monekymsip-
HOCTh DJIEMEHTapHbIX peakuuii. [Ipsmast u oOpatHas 3a1auu Xu-
MHYECKON KHHETHUKH.

HeobOpatumple peakiuu HyJI€BOro, MEPBOTO W BTOPOTO MOPS-
koB. ABTokataiin3. HeoOparumebie peakiuu nopsinka m. Omnpene-
JIEHWE KOHCTAHT CKOPOCTH M3 ONBITHBIX JTaHHBIX. MeToIbI omnpe-
JIEJTIEHUs] TIOpSAJIKA PEaKlMU U BHUJIA KMHETHYECKOrO0 YpaBHEHUSI.
Bpewmst nonynpeBpaltieHus u cpeiHee BpeMsl JKU3HU.

Cnoxnble peakuuu. [I[puHIMI HE3aBUCMMOCTH TIPOTEKAHUS 3Jie-
MEHTapHBIX cTaguil. MeToabl COCTaBIECHHS] KHHETUYECKUX ypaB-
HeHuil. OOpaTtuMple peakIuu mepBoro mopsaka. OmpeneneHue
AJIEMEHTapHBIX KOHCTAHT W3 OMBITHBIX JaHHBIX. [lapannenbHbie
peaknuu. [locmenoBaTenbHbBIE peakIMu HA TIPUMEPE IBYX HEOO-
pPaTUMBIX pEaKINil TIEPBOTO MOPSIKA.

Kunernyeckuii aHanm3 MpoieccoB, MPOTEKAIONINX Yepe3 oOpa-
30BaHME MPOMEKYTOUHBIX NPOAYKTOB. [IpuHIMI KBa3ucTanuo-
HapHOCTH boneHmreiiHa u obnacte ero npuMeHuMoctTu. Ka3u-
paBHOBecue. YpaBHeHHe Muxasnuca - MeHTsH. OmnpeneneHue
KHHETHYECKUX TMOCTOSHHBIX 3TOTO YPaBHEHUSI U3 OTBITHBIX JaH-
HbIX. KMHETHKa KaTaJuTUYECKUX PEaKIUil ¢ KOHKYPEHTHBIM HH-
THOMPOBAHHEM.

[enHble peakuuu. DaeMEHTapHbIE MPOLECCHl BO3ZHUKHOBEHUS,
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MPOJOIDKEHHS, Pa3BETBICHUS M OOphIBa neneid. J[muHa wemn.
Pa3nnunble MeTOIBI pacuera CKOPOCTH HEPA3BETBJICHHBIX LIETI-
HBIX peakuui. IIpumeHeHue merTona CTaMOHApPHOCTU MJIA CO-
CTaBJICHUS KUHETUYECKUX YPABHEHUHM HEPA3BETBICHHBIX LIEIHbBIX
peakmuii Ha mpuMepe TEMHOBOTO oOpazoBanus HBr.
Pa3BeTBiieHHbIe LienHbIe peakiuu. KuHetnueckrue ocOOEHHOCTH
Pa3BETBJICHHBIX LIENHBIX peakuui. [IpenenbHplie siBIEeHUsA B pas3-
BETBJICHHBIX LIEMTHBIX PEAKIUAX HA IPUMEPE PEAKIIUU OKUCICHUS
Bogopoaa. IlomyoctpoB Bocmnamenenus. llepuon uHayKIUU.
3aBUCUMOCTb CKOPOCTH pE€akLM{ Ha HUKHEM IIpejelie BOCIUIa-
MEHEHHUsl OT AMaMeTpa COCyla M IMPUPOJbl €ro INOBEPXHOCTH.
[IpumeneHne MeToja KBa3HCTALIMOHAPHBIX KOHUEHTpaUud ais
ONMCAaHUsl NPENENbHBIX SIBICHUI B OKPECTHOCTAX IEPBOTO M
BTOPOTO MPEEIOB BOCILIAMEHEHHUS

Peakuuu B motoke. PeakTopbl MaeanbHOrO BBHITECHEHUS U He-
anbHOro cmemieHus. OnpenesneHne KUHETUYECKUX MOCTOSIHHBIX
JUISL Pa3JIMYHbIX PEaKLMi EPBOro MOpsiIKa B PEAKTOPaX UJeallb-
HOT'O CMEILLIEHUS U BHITECHEHMUSI.

Konebarenbubie peakiuu. Cxema Jlortka-BoabsTeppa. da3oBblit
MOpTpeT. Y CTOMYMBOCTh CTAIIMOHAPHOTO COCTOSIHUS. Touku Ou-
dbypxamnun. Peakis benoycosa - Kabotunckoro.

3aBUCUMOCTh KOHCTaHThl CKOPOCTHM XMMHYECKOM peakIuu OT
TeMIeparypsl. YpaBHeHue AppeHnyca. OnbITHas SHEPrUs aKTH-
BAalIMH.

[ToBepxHocTh moteHnmanbHoi sHeprun (III13). IloBepxHOCTH
MOTEHLIUAJIbHONW YHEPTUH JJI1 B3aUMOAECHCTBUS TPEX aTOMOB BO-
nopona. ITyre pexuuu. Ilepexognoe cocrosuue. [lonstue o co-
BpeMEHHBIX MeToaax pacyera [1I19.

MeTto epexoIHOTO COCTOSIHUS (AKTUBUPOBAHHOTO KOMILJIEKCA).
CBolicTBa aKTUBUPOBAHHOTO KoMIulekca. CTaTUCTUYECKUH pac-
4eT KOHCTaHTbl CKOPOCTH. OCHOBHBIE TOMYLICHUS] TEOPUN aKTH-
BHPOBAaHHOI'O KOMIUIEKCA U 00JIaCTh €ro MpUMEHUMMOCTH. TpaHc-
MHUCCHOHHBIN KO3 (UIHEHT.

TepMonnHaMuyeckuil acmekT TEOPUHM AaKTHUBHPOBAHHOIO KOM-
ImIeKca. JHTponus akTuBauuu. COOTHOLIEHUS MEXKY OIBITHON
Y UICTUHHOM SHEPruel aKTUBALINH.

Teopus coynmapeHuii B XUMUYECKON KuHeTuke. Ee mpulmmken-
Has u 6onee crporas popmynupoBka. @opmyna Tpayrua - JIsio-
nca. CTepuyecKkuil MHOXHUTEIIb.

MoHOMOJIEKYIISIpHBIE peakuuu. Teopusi aKTUBUPOBAHHOTO KOM-
IUIEKCa B NMPUMEHEHUH K MOHOMOJEKYJSPHBIM peakiusam. O0-
JacTh IPUMEHUMOCTH MOJYYEHHBIX COOTHOIEHUH. OOBsICHEHNE
"MOBBIICHHBIX" ¥ "3aHWKEHHBIX' 3HAYCHUH MNPEIdIKCIIOHEHIIU-
anbHOro MHOXHUTeNA. Teopust coyaapeHuii B IPUMEHEHUH K MO-
HOMOJIEKYJIApHbIM peakiusaM. Cxema JluHaemaHa u ee cormo-




CTaBJICHUE C OIBITHBIMU JaHHBIMU. [IpUYMHBI HETOUHOCTH CXe€-
Mbl JInnaemana. Ilonpasku I'mumensByna u Kaccens. Ilonstue
o reopur PPKM.

bumonekynsapuele peakuuu. Teopuss aKTMBUPOBAaHHOIO KOM-
IJIeKCa B MPUMEHEHUH K OMMOJIEKYJISIPHBIM pEaklMsIM pa3iind-
Horo tuna. Teopus coynapeHuii B mpuMEeHEHUH K OUMOJIEKYIISIp-
HbIM peakiusM. ConoCTaBlIEHUE PE3yJIbTaTOB TEOPUU COyAape-
HUWA M TEOPHHM aKTUBUPOBAHHOIO KoMIuiekca. OueHka crepude-
CKOT'O MHOYUTEJISI TEOPUU aKTUBHBIX COYIAapPEHUI.
Tpumonekymnsapusle peakuuu. IIpuMeHeHHEe TEOpUM aKTUBUPO-
BaHHOT'O KOMIUIEKCA JUIsl ONMCAHUSI TPUMOJIEKYIISIPHBIX peaKIuil
C y4acTHUEM OKHCH a30Ta. TeopHs cOyAapeHUH B PUMEHEHUU K
TPUMOJIEKYJIAPHBIM ~ peakuusM. CoImocTaBle€HUE PE3yJbTaTOB
00enxX TEOpHUid.

Peakuuu B pactBopax. "Knerounsrii a3gdext". YpaBuenue bpen-
crena- beeppyma. YpaBHenue CMOIyX0OBCKOTO.
DOTOXMMHUYECKUE pPeaKIUHU. DIEeMEHTapHbIe (POTOXUMHUYECKHE
npouecchl. [Ipuauun @panka-Kongona. @OTOXMMHUYECKHE aK-
THUBHBIE YaCTULIbl. DKCUMEpPBI, SKCUILJIEKChI U UX cBoiicTBa. W3-
MEHEHHE (PHU3MYECKUX M XHUMHYECKHX CBOHCTB MOJICKYJ IPH
AJIEKTPOHHOM BO30YyxneHur. KBaHTOBBI BbIX0A. 3akoH (HOTO-
XUMHUYECKON SKBUBAJIEHTHOCTU OJifHIITelHA. 3akoH Jlambepra-
bepa. Onpenenenne KUHETUYECKUX MOCTOSHHBIX (OTOXUMHYE-
CKHX peakUuid METOJOM CTAallMOHAapHBIX KOHLEHTpauui. Cxema
[IItepna-Ponmepa.

KATA-
JIN3

Omnpenenenue katanuza. OOmMe TPUHIMIBI KaTanu3a. Ponb ka-
Tanmu3za B xuMun. OCHOBHEIE MPOMBIINIJICHHBIC KaTAJIUTHYCCKUC
npoueccsl. [Ipumepsl MEXaHN3MOB KaTaTUTHYECKUX MPOLECCOB.

I'omorennslii katamu3. KuciaotHo-ocHoBHON Karanus. Kiaccu-
¢bukays peakuuil KUCIOTHO-OCHOBHOro Tumna. Kuneruka u me-
XaHU3M peaknuid creuu(uyeckoro KUCIOTHOTO —KaTaju3a.
@DYHKIMM KUCJIOTHOCTU ['aMMeTa M MX UCIOJIb30BAaHUE AJIS BBI-
YHUCJIEHUS CKOPOCTH pPEAKIUH M KUHETUYECKHX IOCTOSHHBIX.
CynepkucnoTsl. TBepable KUCIOTHI KaK KaTanu3aropbel. Knunetu-
Ka ¥ MEXaHW3M peaklui OOIIero KUCIOTHOTO KaTanuza. Ypas-
HeHue bpeHcTena u ero Mcnosib30BaHHE B KMHETUKE KaTaJIUTH-
4yeckux peakuuid. KoppensuuoHHbIe ypaBHEHUS ISl JHEPTUM ak-
THUBALIUU U TEIUIOT peakuuil. YpaBHeHMe CeMEHOBA B KHHETHKE
panukanbHbIX peakuuil. Cneunduyeckuid u oOMUN OCHOBHOM
KaTaJlus.

I'eteporennslii karanus. OnpeneneHne CKOPOCTH T'eTEPOreHHOU
KaTAINTUYECKOW peakuuu. Pa3nmmuHble pexXxrMbl IPOTEKaHUs pe-
Ak (KWHETUYECKass W BHEITHSs KUHETHYeCcKas 00JacTH; 00-
JacTh BHEMIHEW W BHyTpeHHed auddysun). Kunernka
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JIbarmropa-XuHIIENbBYa JUIsl PEakUMM Ha OJHOPOAHOU IIO-
BEPXHOCTH KaTaiau3aropa. OCOOEHHOCTH KHWHETUKH M 3aIUCU
KOHCTaHTBl PaBHOBecUs B ajcopOuuoHHOM cioe. HeogHopon-
HOCTh TIOBEPXHOCTH Karanu3aTopoB. KuHeTnka rereporeHHo-
KaTaJUTHYECKUX peakuuil ¢ Au(Py3MOHHBIMH OTPaHUYCHUSMU.
Braemnsis muddysus (MeTroa paBHOAOCTYITHON TOBEPXHOCTH).
Kunernka xatanutuyeckux peakiuii Bo BHyTpeHHeH nuddys3u-
OHHOU oOiyactu. Pemenne KMHETHYECKOM 3ajadd 3€JIbIOBHYA-
Tune nns HeoOpaTuMOil peakiuu nepBoro nopsaka. @axkrop Tu-
ne u qudPy3uoHHOE TOPMOKEHUE. DHEPTHs AKTUBAIIMH KaTaH-
THYECKOW peakluu B KUHETHYECKOW M BHYTpEeHHEH nuddy3noH-
HOM oOJsacTu.

MerTanbl Kak Karaiau3aTopbl. Teopust MynbTUIUIETOB bamanau-
Ha. [IpyHIMI TEOMETPUYECKOro M IHEPreTHYECKOTO COOTBET-
ctBusi. O0acTh MPUMEHEHHS] TEOPUU MYIbTUIUIETOB. HaHeceH-
HbIEe KaTanu3aTopbl. Teopus akTuBHBIX aHcambieit Kobo3zesa.

PAB- Pa3Butne npexacrasiaeHuit o crpoenun pactBopoB tekrponutoB | OIIK-1; | 3amwmra mabo-
HO- (T. Tporryc, M. ®apapeii, C. Appennyc, H.A. Ka6nykos). Oc- | OIIK-2; | parop-noii
BEC- HOBHbBIE NI0JIO’KEHUS Teopuu AppeHuyca. HegocraTku 3Toi Teo- OIIK-3; pa6ots1 (JIP),
HBIE W | pun. CooTHOLIEHHE MEXYy 3HEPTUEH KPUCTAIIIMYECKON peleT- 8g§:2’ Tectuposa-
HEPAB | xu u sHeprueid cojibBaTallu MOHOB B pamMkax Mozenu bopHa. | mue (T), kon-
HO- Hon-nunonpHOe B3aMMOACHCTBME KaK OCHOBHOE YCIIOBUE noksuyM (K),
BEC- YCTOWYUBOCTU PACTBOPOB DJIEKTPOIMUTOB. TepMOIMHAMHYECKOE pYOeKHBII
HBIE ONMCaHUe UOH-UOHHOIO B3aumonaencTsus. [loHaTus cpennen ak- KOHTPOJIIb
SIBJIE- TUBHOCTH M cpelHero Kos(p@duireHTa akTUBHOCTH; UX CBS3b C (PK).
HUA B | aktuBHOCTBIO U KOX(D(GUIIMEHTOM aKTUBHOCTH  OTICIBHBIX
PAC- noHoB. OcHoBHble nonyuieHus: teopun [ledas - ['tokkens. Ilo-
TBO- TEHLMal MOHHON aTtMocdepbl. YpaBHEeHUs A Kod(dduirenra
PAX aKTUBHOCTH B TIEPBOM, BTOPOM U TPEThEM MPHOIMKEHUH TEOPHH
OJIEK- Jle6as - I'tokkens. CoBpeMeHHbIE MPEICTAaBICHUS O pacTBOpax
TPO- 3JIEKTPOJIUTOB.
JIUTOB.

HepaBHOBecHbIE SBJIEHMS B pacTBOpax 3J€KTpPOIUTOB. [loToku

miboysun u murpauud. Popmyna Heprcra - OiliHmTeiina.

Juddy3noHHbIN nOoTeHIMaN. YielbHas U SKBUBAJICHTHAs dJ€K-

TPONPOBOJHOCTh. HHcia MmepeHoca U METOJBI UX OIpPEEIICHHUS.

[TogBrxHOCTH MOHOB U 3aK0H Konppaynia. @u3nueckre OCHOBBI

teopun [lebas - ['tokkens - OH3arepa; 3J1eKTpOPOpPEeTUIECKUNA U

penakcaiMoHHbIN >QdexTsl; d3pdexTsl Buna u Jlebas - Painb-

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

OT NPHUPOABI PACTBOPUTENS], OT TEMIIEPATypbl U KOHLEHTPALUU

pactBopa. MexaHu3M 3JEKTPOIPOBOJHOCTH BOJIHBIX PAacTBOPOB

KUCJIOT U IIEJI0YUEH.
TEP- VYcoBHst AIEKTPOXUMUYECKOT0 paBHOBecHs Ha Tpanuuax paszge- | OIIK-1; | 3ammra nabo-

OIIK-2;




MOJU- | na ¢a3 u B snexrpoxumudeckoit nenu. Ceszp IAC co cBobon- | OIIK-3; | paTop-Hoii
HAMMU- | Hoii sHeprueii I'u66ca. Ypapuenns Hepucra u Tu66ca - Femsm- | OIIK-4; | pa6orer (JIP),
KA rojiblja I PaBHOBECHOM JJIEKTPOXUMHUUYECKON nenu llonsarus OIIK-6; Tectuposa-
OJIEK- IIOBEPXHOCTHOI'O, BHEIIHETO U BHYTPEHHEIrO IMOTEHLIMAIIOB; pas3- Hue (T), xoxn-
TPO- HOCTHU noTeHImanoB ["'anpBanu u Bosbra. nokBuyM (K),
XUMMU- | IlonsTue 3neKTpoaHoro nmoTeHmana. Kinaccudukamus mexTpo- pyOeKHBII
YE- JIOB W JJEKTPOXUMHYCKHUX Iened. Omnpeaenenue xKodpduimeH- KOHTPOJIb
CKHUX TOB aKTUBHOCTH U YHKCEJl ITlepeHoca Ha ocHoBe uamepeHui I1C. (PK)..
LIEITEN.

9. CTPO- JIBOWHOW 3JEKTpHUUECKUil Ciloil M ero posib B kKuHetuke 3iek- | OIIK-1; | 3ammra nabo-
EHUE TPOJHBIX TIPOLECCOB. DneKTpoKanmuIsApHbie seaenus; ocaopHoe | OIK-2; | patop-noii
3APSI- YPaBHEHUE IEKTPOKANWUIAPHOCTH; ypaBHeHUE Jlunnmana. Em- OIIK-3; pa6otsl (JIP),
KEH- KOCTb JIBOMHOI'O 3JIEKTPUYECKOIO CJIOS; MPUYUHBI €€ 3aBUCUMO- 8g§:2’ Tectupona-
HBIX CTH OT MOTEHIIMAaNa AIEKTPoaa. AJCOPOLIMOHHBIN METOA H3yde- " | Hue (T), xon-
['PA- HUS JBOMHOrO 3JEKTPUYECKOTO ciiosi. MoaenbHble IpeacTaBiie- nokBuyM (K),
HUAIL] HUS O CTPYKType ABoMHOrO ciosi. Teopus ['ym - Hanmena - ['po- pyOeKHbBIN
PA3JIE- | ma; cX0ACTBO M pa3iuyusi 3TOW TEOPUHU C TEOPUEH MOHHOU aTMO- KOHTPOJb
JIA. cdepsl Jlebas - ['rokkerns. (PK).

10. | DJIEK- [InmoTHOCTP TOKa Kak Mepa CKOpOoCTH 3jekTpoaHoro mporecca; | OIIK-1; | 3ammra nmabo-
TPO- nonspusanus d1ekTponoB. Cramuu amekTpomoro mpomecca. | OHK-2; | patop-noii
XUMU- | Mexanu3mbl MacconepeHoca: aupdys3us, MUrpaust 1 KOHBEK- OIIK-3; paGotsI (JIP),
YE- us. Tpu OCHOBHBIX ypaBHEHMS JU(P(GY3MOHHONW KHHETHKH U 8%5:2’ Tectuposa-
CKAs 00U MOAXO0/ K PEIICHHUIO €€ 3a7a4. 3aBUCUMOCTh TOKa OT T0- " | mme (T), kon-
KUHE- | reHumana B ycloBHUSX MeMJIEHHOW cranuoHapHoW nuddy3un K nokBuyM (K),
TUKA. mwiockoMy snektpony. Ilonsiporpadusi. YpaBHeHue JUisi TOKa B pyOexKHBIN

TEOPUH 3aMEJIJIEHHOTO pa3psiia; TOK 0OMeHa U NepeHarpsHKeHUe. KOHTPOJIb
3aBUCUMOCTb CKOPOCTH CTaJuM pa3psAla OT CTPOEHUS ABOWHOIO (PK).
CJIOSl HAa IIPUMEpPE DIIEKTPOBOCCTAHOBIIEHUSI NOHOB T'MIAPOKCOHUS

U nepokcuaucynbdara Ha PTYTHOM siekTpone. dusznueckuii

CMBICJI DHEPTUU aKTUBALIMU B YCJIOBMSX 3aMEUIEHHOTO pa3psja.

CornpsiKeHHbIE PEeaKIUU B JJIEKTPOXUMUYECKONM TEOpUU KOPpPO-

3uM. MeToAbl 3alIUThl METAJIJIOB OT KOPPO3UU. XUMUYECKUE HC-

TOYHUKH TOKA; UX BHUJIbI U OCHOBHBIE XapaKTEPUCTHKHU.

Ha u3yuenue kypca orBoautcst 576 yacoB(16 3.e.), U3 HUX KOHTaKkTHas pabora 363 yacoB, B TOM 4HCIe
JeKIMOHHBIX -131 yacoB, nmpakTuueckux(cemuHapckux) 116 yaco, mabopaTopHbIX 3aHATHI 116 yacos,

camocTosiTenpHas padora ctyneHTa 159 gacos, 3aBepiraercs sk3amenamu ( 54 daca).

Tabmuia 2. O0miast TpyI0eMKOCTh TUCITUILIMHBI COCTaBIsACT 16 3a4eTHBIX equHUI] (576 4acoB)

Bua padorsl TpyroeMKoCTb, Yachl

6 cemecTp 7 cemecTp Bcero

OO0mast Tpy10eMKOCTh (B 4acax) 252 324 576




KonraktHas pa6ora (B yacax) 168 195 363
Jlexmonnsie 3ansaTus(JI) 56 75 131
[TpakTrueckue(CeMUHAPCKUE)3aHATHUS 56 60 116
13)

Jlaboparopusie padots (JIP) 56 60 116
CamocTrosiTejibHasi padoTa (B 4acax) 57 102 159
Kontponbnas padota (K) 25 50 75
CamocTosTeIbHOE U3YUCHHUE Pa3/IeTIOB 22 52 74
[ToaroroBka M NpoXoKAeHUE MPOMEXY- | 27 27 54
TOYHOH aTTecTaliu

Buja npomexyTouHO# aTTecTAlMH JK3aMeH JK3aMeH

Taomuia 3. JIekiimoHHbIE 3aHATHS

Tema

6 cemecTp

IlepBslii 3ak0H TepMoaAMHAMUKHU. Llenb U 3a1aun M3ydeHUs: TEMBI-PACKPBITH OCHOBHBIE TIOHATUS U
OTpeNieNIeHUs] TePMOJNHAMHMKH, OCHOBHbBIE aKCHOMBI T€PMOAMHAMHUKH, PaOOThI, TEIUIOTHI, BHYT-
peHHel »Hepruu, GOpMYJIHPOBKH MEPBOrO 3aKOHA TEPMOAMHAMHUKH, aHAJMUTUYECKHE BBIPAXKEHUS,
3akoH ['ecca u ero cieacTBU, TEIIOEMKOCTH, 3aBUCUMOCTH TEIUIOBOTO 3((eKTa peakluu OT TeM-
neparypsl.

Bropoii 3akoH TepMmoguHamMuku. Llenp M 3amaun M3y4eHUs TEMBI-PACKPBITH MOHATUE DHTPOIUM,
(GOpMyIMPOBKHU U aHAJTUTHYECKHUE YPAaBHEHUSI BTOPOT0 3aKOHA TEPMOJIMHAMUKH, YCIOBUS (a30BOro
Y XMMHYECKOI'0 PaBHOBECHS, pacueTa TEPMOAMHAMUYECKHUX IMIOTEHLINAJIOB Ul PA3IMYHbIX IIPOLIEC-
COB.

TepmonnHamuka pacTBopoB. Llenb u 3a1aum U3ydeHHs] TEMBI-PACKPBITh TEPMOJUHAMHUKY PacTBO-
POB HE3JIEKTPOJIMTOB, AapLHAIBHBIE, MOJIBHBIE U MHTEIPAJIbHbIE CBOWCTBA, XMMUYECKUN MOTEHIIU-
a1, GyTUTUBHOCTb, KPUTEPUN YCTONUMBOCTH pacTBOPA.

da3oBbIe paBHOBECHA. HCJ'IB " 3aa9U U3YyUYCHHUA TCMbI-PACKPBITh IT'€TCPOTCHHBIC PAaBHOBECHUA B O1-
HOKOMIIOHCHTHBIX CHUCTEMax, IPaBUIIO (1)8.3 FI/I66CEl, pacuct (1)3.30BBIX paBHOBCCI/Iﬁ B OJHOKOMIIO-
HCHTHBIX U IBYXKOMIIOHCHTHBIX CUCTEMAX U3 O6I.I.ICFO M 9aCTHBIX yCJIOBI/Iﬁ paBHOBECHUA, pPaBHOBC-
CHU KUJIKOCTh-TIAp, paBHOBECHUA KOHACHCUPOBAHHBIX (1)8.3 (OCMOC).

Xumnueckoe paBHoBecue. Llenb 1 3a1aun N3y4eHus: TEMbI-PACKPBITh YPABHEHNE U30TEPMBbI XUMHU-
YECKOW peaKIMK, KOHCTAaHTbl PABHOBECHS, 3aBUCMMOCTb KOHCTaHTBI PABHOBECHS OT TEPMOAVNHAMHU-
YECKUX NIEPEMEHHBIX, PELICHUE 3a/1a4l pacyeTa COCTaBa B TOMOI€HHBIX U FE€TEPOreHHBIX CUCTEMAX
C IIOMOIIBIO KOHCTaHThI PABHOBECH.




AncopOuronHoe paBHoBecue. Llens W 3amaun u3ydeHus TeMbI-PacKPBITh CYITHOCTh aJCOpPOIMOH-
HBIX PaBHOBECHH, OCHOBHBIE TIOJIXOJIBI JIJIsi OIMMMCAHMS MPOIECCOB aICOPOIMH, METO ] a0COIFOTHBIX
KOHIICHTpaIuid 1 MeToa u3oniTka ['n66ca, nzorepmel Jlenrmropa u bOT.

OcCHOBHBIE MOHSTHS U TIOCTYJIATHl CTATUCTUYECKON TepMoauHaMukH .Llenb u 3a1aun nu3ydeHus
TEMBI-PACKPBITh OCHOBHBIC TIOHATHUS U TIOCTYJIAThI CTATUCTHYECKON TEPMOTUHAMUKY ,TOHITUS (Da-
30BO€ MPOCTPAHCTBO , BUABI (DYHKITUHU PACIPEICIICHHSI ,CTATUCTHKA bollblIMaHa W WHTEPIPETAIIHS
3aKOHOB TEPMOAMHAMUKH C MMO3UILUN CTATUCTUYECKON (PU3UKH.

O6H_II/I€ COOTHOHICHUA MECKAY CTATUCTHYCCKHMMH U TEPMOAWMHAMHYCCKUMH (bYHKI_[I/IHMI/I. Craru-
CTUYCCKasA TCPMOAMHAMHKA HUACAIIBHBIX W PCAJIbHBIX CUCTEM .L[eJIb M 3aJa4u U3Y4YCHHA TCMBbI -
PAaCKpLIThH CYIIHOCTDb CTaTUCTHYCCKOM TCPMOANHAMUKHU UACATIbHBIX U PCAJIBHBIX CUCTEM

7 cemecTp

CDopMaanaﬂ KHMHCTHKA. HGJH) 1 3a1a41 U3YUYCHUSA TEMbBI-PACKPBITH KWHECTUYCCKUEC 3aKOHOMCPHO-
CTH IIPOCTHIX U CIIOKHBIX XUMHUUCCKUX peaKHHﬁ, OCITHBIX peaxunﬁ, peaKHI/Iﬁ B IIOTOKC, KoJie0a-
TCJIBHBIX peaKuHﬁ, 3aBUCUMOCTDb CKOPOCTHU pCaKIIMU OT TEMIICPATYPHI.

10.

Teopus xuMnueckoi KUHETUKHU. L{enp 1 3a1a4u N3yd4eHHs TEMBI-PACKPBITh CYTh TEOPUU AKTUBHBIX
CTOJIKHOBEHUH U TEOPUU aKTUBUPOBAHHOI'O KOMIUIEKCA, IIPUIIOKEHUE TEOPUU aKTHUBHBIX CTOJIKHO-
BEHUI ¥ aKTHBHPOBAHHOTO KOMILIEKCA K PEAKIUSAM Pa3IMYHOTO THIIA — MOHO-, OM- 1 TPUMOJIEKY-
JSIPHBIM PEAKLUsM, a TAK)XKE PACKPBITh TEOPETHUECKUE 3aKOHOMEPHOCTH (POTOXMMUYECKHUX peak-
LUH.

11

Karanmus. LICJ'II) " 3a71a4i U3Yy4YCHUS TEMBI-PACKPBITh KHHCTUKY U MCXaHNU3M 'OMOI'CHHBLIX U T'€TEPO-
TeHHBIX KaTaJIUTUYECKUX MPOIIECCOB, TEOPUU TOMOTEHHOTO KHCIOTHO-OCHOBHOTO KaTajim3a, MyIlb-
TUIUIETHas Teopus banannuHa, Teopust akTUBHBIX aHcamOiielt Kobosesa.

12.

PaBHOBeCHBIE M1 HEPAaBHOBECHBIE SIBJIEHUS B PaCTBOPAX JIEKTPOIUTOB. Llenb u 3anaun usydeHus
TEMBI-PACKPBITh CyTh COBPEMEHHBIX TEOPHH COJIBBATALIMU B PACTBOPAX IEKTPOJIUTOB, HOH-
MOHHOI'O B3aMMOJEHCTBHSI B paCTBOpPaxX CUJIbHBIX DJIEKTPOJIUTOB, HEPABHOBECHBIX SIBJICHUM B pac-
TBOpaX MIEKTPOIUTOB-IIEKTPOIPOBOIHOCTD, UUCEI IIEPEHOCA WEKTPOYOPETHUECKUE U PeTIaKca-
1uoHHbIe 3 PexTrl, F3pdext Buno, [ledas-DanbroraeHa.

13.

TepMonrHaMuKa 31EKTpOXUMHUECKUX Lienel. Llenp u 3a1aun n3y4eHust TEMbI-pacKphITh CBOMCTBA

AIIEKTPOXUMUYECKUX CUCTEM, COJAEpKAIIMX MexX(a3Hble IPaHUIIbI, HAYYUTCS HCCIE0BATh CBOM-
CTBa I'PaHULl pa3Jiena, MO3HATh UX CTPOEHUE, MEXAHU3M BO3HUKHOBEHHUS JIEKTPOJHOTO MOTEHIMA-
Ja, KJIaccu(uKaIus 3JIeKTPOJIOB U IIEKTPOXUMHUYECKUX 1enei, meroast J(C.

14.

CrtpoeHue 3apsHKeHHBIX TpaHull paszjaena. Llens u 3anaun u3yuyeHus: TeMbI-pacKpbITh MEXaHU3M 00-
pa3oBaHUs IBOMHOTO 3JIEKTPUUECKOTO CIIOS U €€ POJIb B KHHETHKE 3JIEKTPOHBIX MPOIIECCOB, pa3-
JIMYHBIE MOJEIIBHBIE NIPEICTABIEHUS O CTPYKTYpE ABOWHOTO CIIOS.

15

DnekTpoxuMuieckass KuHeTuka. Llenp M 3a7auM M3ydeHHs] TEMBI-PACKPBITh CTaJAMMHOCTH 3JIEK-
TPOJHOTO TIpoIlecca, MEXaHU3Mbl MaccolepeHoca, TeopuHu Au(pPy3MOHHON KMHETHKH M 3aKOHO-
MEPHOCTH TEOPHUM 3aMEIUICHHOTO DPa3pslia, KUHETHKHU CIIOKHBIX AJIEKTPOXUMUYECKUX PEaKiuHu,
ANEKTPOXUMHUYECKON KOPPO3UH METAILIOB.




Tabnuua 4. [IpakTuyeckue (CeMUHAPCKUE) 3aHATUS

Ne Tema
n/m 6 cemecTp

1 I 3akon TepmoguHamMuKku. BHyTpeHHss 3Heprus, paboTa pa3Iu4HbIX MpoLec-
COB.

2 OHTANBIINS, TSINIOEMKOCTD.

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

4 II 3akoH TepMoMHAMHUKU. DHTpONHS. Beraucienrne abCoMOTHBIX SHTPOIHUH.

5 dynnameHTabHOE ypaBHeHue ['mO6ca. TepmMoamHaMUYECKHE IMOTEHIIUATIBI
(M neanbHble ra3bl, XHMUYECKUE PEAKIIUN)

6 OyHnnameHTanpHOoe ypaBHeHHEe [ nO0ca. TepMoanHaMUYECKUE TOTEHITUATBI
(PeanpHble ra3pl, KOHIEHCUPOBAHHOE COCTOSIHUE)

7 PactBOphl. PaBHOBECHE KUJKOCTB-IIAp B WJCAIBHBIX U PEATBHBIX CUCTEMaX.
3akoH Payis.

8 Kpuockomnus u 30ynuockonus.

9 [TpaBuio ¢a3. Ypasuenue Knaitnepona-Knaysnyca. O1HOKOMIOHEHTHBIE CH-
CTEMBI.

10 [IpaBuno ¢a3. Ypasuenue lllpenepa. IByXKOMIIOHEHTHBIE CHCTEMBI.

11 XUMHYECKOe paBHOBeCHE. Pacuer BBIXOJIOB MPOIYKTOB pEaKLMil B HACANIb-
HBIX U PEAIbHBIX Ta30BbIX CUCTEMAX.

12 N3otepma xumuueckoi peakuuu. CranpaptHas sHeprust ['mb6ca. 3aBucu-
MOCTbh KOHCTAaHThl PaBHOBECHS OT TEMIEPATYPHI.

13 CroxHbIE paBHOBECHSI.

14 Craructuueckas TepmoauHamuka. Cymmsl o coctostHusiM. Pacuer nst H u
H> npu 298,15 1 1000 K.

15 Cratuctuueckas TepMoauHamuka. Pacuer Cp’, St1° ®r ana H u Ha mpu
298,15 u 1000 K.

7 cemecTp

16 Kunetnka nHeoOpaTUMbIX peakiuii. MeToasl ompeneneHus: MOpsSIKOB peax-
AH.

17 Kunernka o0paTUMBIX U NapajIeNbHbIX PEAKIIHI.

18 Kuneruka nocnenoBarenbHbIX peakuuii. MeToa cTallMOHAPHBIX KOHLEHTpa-
nuii boxeHmrreiiHa.

19 TemmepaTypHas 3aBUCUMOCTh CKOPOCTEM XMMHYECKUX PEaKUUi. YpaBHEHHE
Appennyca.

20 Teopus cTONKHOBEHHN. bUMONEKyIsIpHBIE PEaKIIUHU.

21 Teopust cTonKHOBeHUH. MOHOMOJNEKYISIPHBIE PEAKIIMH.

22 Teopust aKTUBUPOBAHHOTO KOMILIeKca. CTaTUCTUYECKUIN aCIeKT.

23 Teopust aKTUBUPOBAHHOTO KOMILJIEKCA. TepMOIMHAMUYECKUI aCIeKT.

24 KuneTnka 1enmHbpIX peakiuii (TeOpeTHIeCcKil CeMUHap)

25 Kunernka pepMEHTaTUBHBIX KAaTATMTUYECKUX PEAKITAMN.

26 KoadhdunmeHTsr akTUBHOCTH CHIIBHBIX M CIIA0BIX SJICKTPOIUTOB.
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O/J1C. Pacuer 3/IC XxuMHUECKUX LIENEN € AIEKTPOIaMU pa3InYHOrO TUIIA

28 Pacuer DJ1C xuMudeckux Lenei ¢ 31eKTpoAaMH pa3iIudHOro TUIIA
29 Pacuer O/1C KOHLIEHTpallMOHHBIX LIETIEN
30 TepmoauHaMuKa ralbBaHUYECKOIO 3J€MEHTa. Pacuer sHTalbIUM, SHTPOIUU

u sHepruu ['m66ca peakumid.

Tabmuuas. JlaboparopHbie 3aHATHS

Ne Tema

/i 6 cemecTp

1 Onpenenenue TEIIOTHl PACTBOPEHHUSI Cylib(aTa Meau

2 Omnpenenenre TEIJIOTHl PEaKIMM OKHCIEHUS LIaBEJIEBOM KHUCIOTHI I€pMaHIaHa-
TOM HaTpus

3 Onpenenenre JaBiaeHUs apa BOAbl U STUJIOBOTO CIUPTA B 3aBUCUMOCTH OT TEM-
neparypbl

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

5 HccnenoBanne KpuCTaTM3alid OWHAPHBIX JIETKOIUIaBKUX cucteM NaNO3 —
NaNO3, NaNO3; —KNO3, KNO3 — Cd(NO3)2

6 HccnenoBanue paBHOBECHS B TPEXKOMIIOHEHTHOM CUCTEME (ITUIIOBBIN CHOUPT —
YETBIPEXXJIOPUCTHIN YIIEPO/I - BOJIA)

7 N3y4yeHne XMMHUYECKOTO PaBHOBECHUS PEAKIIUN B3aUMOACUCTBHS XJIOPUAA JKEIE3a
(III) ¢ moguaoM Kamusi B pacTBOpe

8 Omnpenenenne MOJIEKYJIIPHOM Macchl caxapo3bl U XJIOPHUAA Kaausl KpUOCKOIHMYE-
ckuM. Pacder TepMoIMHAMUYECKHX CBOMCTB PACTBOPOB HEIJIEKTPOIUTOB U 3JIEK-
TPOJIUTOB I10 IaHHBIM KPUOCKOMMYECKUX U3MEPEHUN

9 N3ydeHnne 3aBUCUMOCTH IJIOTHOCTH JKUJKOCTH OT TEMIIEPATYPhI

10 OnpeneneHre MHTETPAIbHOM TEIUIOTHI PAcTBOPEHMs] COJNM IpU 00pa3oBaHUH
KOHIEHTPHUPOBAHHOT'O PacTBOPA

11 Omnpenenenne conepkaHus KpUCTAIIIM3AMOHHON BOJbI B KPUCTAJIIOTUAPATaX

12 OnpeneneHrne KOHUEHTPAllMM PACTBOPEHHOI'O BEIIECTBA II0 IOKA3aTENO Ipe-
JIOMJIEHUS pacTBOpa

13 Ornpenenenne TeIIOTHl HEUTpATU3alUN

14 OrnpeneneHne TEMI0Thl PEAKIIUA OKUCIICHUS

7 cemecTp

15 N3ydyeHne KaTaTMTHYECKOTO pa3IoKEHUs NEPEKUCH BOJIOPO/IA Fa30METPUIECKUM
METOJIOM

16 N3ydeHue CKOpOCTHM THAPOIM3a YKCYCHOTO AHTHUIPUIA METOAOM SJIEKTPOMpPO-
BOJHOCTH

17 N3ydyeHne KNHETUKN TOMOXUMUYECKUX PEaKIIHil

18 Onpenenenne nopsaka peakuy OKHCIEHUS UOIUA-UOHOB MOHAMHU TPEXBAJICHT-
HOTO Kele3a

19 M3yueHne CKOpPOCTH pPEaKLUUU OMBUICHHS CIIOKHBIX 3()UPOB B NPUCYTCTBUU

HMOHOB BOJIOPOJIa
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Onpe;[eneHHe nopsaaKka pCakiiyuu OKHCIICHHUA UOAUA-MOHOB MOHAMHU TPCXBAJICHT-
HOro Keje3a

21 N3yueHnne CKOpOCTH peaKkIuu HOANpPOBaHUs alleTOHa

22 OmnpeneneHne pacTBOPOB IEKTPOIPOBOJHOCTH PAcTBOPOB CIAObIX M CHUIIBHBIX
JIEKTPOJIUTOB B (DYHKIMU OT COCTaBa M TEMIIEpaTypbl U pacdyeT KOHCTaHThI U
CTEIEHH JTUCCOLHALNY IEKTPOIUTOB

23 Omnpenenenne D/IC u pacueT TEPMOAMHAMUYECKUX XAPAKTEPUCTUK pEaKUuil B
raJlbBaHUYECKUX AJIeMeHTax (seMeHT Akoou-Jlanusiis)

24 OnpeneneHre XMMUYECKOIO pAaBHOBECHS B T€TEPOT€HHBIX cUcTeMax (McCiIen0oBa-
HUE KapOOHATOB)

22 OrmpezenieHne pacTBOPOB SJIEKTPOMPOBOIHOCTH PACTBOPOB CIAOBIX M CHIIBHBIX
JIEKTPOJIIMTOB B (DYHKIMU OT COCTaBa M TEMIEpaTypbl U pacyeT KOHCTaHThI U
CTEIEHH JTUCCOLMALUY IIEKTPOIUTOB

23 Omnpenenenne D/IC m pacuer TepMOAMHAMUYECKUX XAPAKTEPUCTHK PEAKLUUN B
raJlbBAHUYECKUX 3JIEMEHTax (31eMeHT SAkoou-Jlanunas)

24 Onpenenenre XMMUYECKOTO paBHOBECHS B T€TEPOT€HHBIX cUcTeMax (McciaenoBa-
HUE KapOOHATOB)

25 N3yueHnne ckopocTH HHBEPCUM TPOCTHUKOBOIO caxapa

26 N3ydyeHne CKOpOCTH peaKkIMM pa3ioXKEeHUs] MOYEBUHBI B BOJAHBIX pacTBOpax Me-
TOJIOM DJIEKTPOIIPOBOIHOCTH

27 Karanutnueckas nernaparanus STHIOBOTO CIIUPTA

28 W3ydyeHne KMHETHKH pacCTBOPEHUS MaJIOpPaCTBOPHUMBIX BELIECTB

29 N3ydeHne ckopocTi MyTapOTalH TITFOKO3bI

30 N3ydyeHne KUHETUKHU PEeaKIMK THAPATALUN YKCYCHOTO aHTHJIPH/Ia KOJIOPUMETPHU-
4ECKUM METOA0M

31 M3yueHne KHHETHKU DJIEKTPOXUMHUECKUX pPEaKUUH (3JIEKTPOIU3 pacTBopa

cynbsdata menu (I1)). HukenupoBanue nmpeameToB

Ta6muma 6. CamocTosTEIFHOE H3yUECHUE PA3/ICIOB TUCIIUTUTMHBI

Ne Bonpochl, BBIHOCHMBbIE HA CAMOCTOSITEIbHOE H3yUeHHe
pasaeJa 6 cemecTp

1. Teopema 0 COOTBETCTBEHHBIX COCTOSIHUAX. BupHanpHble ypaBHEHUS CO-
CTOSIHHUSIL.
3aBUCHUMOCTh TEIJIOEMKOCTH OT TeMIepaTypbl M PAacyeThbl TEIJIOBBIX
¢ dextoB peakuui. TaOaUIBl CTaHAAPTHBIX TEPMOJAMHAMUYECKUX Be-
JIMYUH U UX UCTOJIb30BaHUE B TEPMOJINHAMHUYECKUX pacyeTax.

2. HexommnencupoBannas terora Kiaysuyca u pabora, motepsiHHasi B He-




obpatumoM npouecce. OG0CHOBaHUE BTOPOTO Havyajaa TEPMOJAUHAMUKH.
CoorHouiennss MakcBemia U MX UCIOJIb30BaHUE JUIS BBIBOJA pa3ivy-
HBIX TEPMOJAMHAMHUYECKUX COOTHOIIEHHUH. YpaBHeHue I'u60ca - I'enbMm-
roJbla.

Meron nerydectu. Pasnmunble METOOBI BBIYMCICHUS JICTYYECTH U3
OIBITHBIX JIaHHBIX.

CrangapTHbIE COCTOSHUS IIPU ONPEICIICHUN XUMUYECKUX MOTCHIIMAIOB
KOMIIOHEHT B JKUJKUX U TBEPABIX pacTBopax. CHMMeTpUUYHas U HECUM-
METpUYHAsi CUCTEMBI OTCYETA.

BriBoj ycioBusi MemOpaHHOTO paBHOBecHs. KoimuraTHBHBIE CBOKWCTBA
pactBopoB. M3MeHeHue TemiepaTypbl 3aTBEpACBAaHUS Pa3jIM4HBIX pac-
TBOpOB

. PaBHOBecHBIC cocTaBbl mapa M KUAKOCTH. PaznmuuHbie BUABI (a30BhIX
muarpamm:  p-x (T=const), T-x (p=const).

JluarpaMMbl cOCTOSIHUS (TUIABKOCTH) JTBYXKOMITOHEHTHBIX CUCTEM U HX
aHaJM3 Ha OCHOBE MpaBmia ¢a3. PacciamBaHme B JBYXKOMITOHEHTHBIX
crcTeMax.

TpexxoMnoHneHTHBIE cucTeMbl. TpeyroasHuk [ ndoca.

HpI/IBeI[eHHBIe TCPMOJUHAMHUYCCKUC ITOTCHIIUAJIBI. COBpeMeHHLIe MCTO/bI
pacucTa paBHOBCCHLIX COCTABOB.

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

ITonumonexynspHas aacopOIys, ee MPUOIMKEHHOE OMMCAHHWE METOI0M
Bpynayspa - Omera - Temnepa (bOT). BeiBog ypaBuenus bOT. cnonb-
3oBaHue ypaBHeHus BOT ais onpenenenrs NOBEPXHOCTH a/ICOPOEHTOB.

[InotHOCTh BeposiTHOCTH ((YHKIUS pacHpesiesieHusi) U ee CBOMCTBa.
MuxkpoxaHoHnyeckuii ancam6ib. KanHoHnueckuii ancamoO11b.
BpamarenpHas cymma 1O COCTOSIHUSIM JUIsl skecTKoro potaropa. Co-
CTaBJISIOIINE Ul BHYTPEHHEW SHEPIUHU, TEINIOEMKOCTH, SHTPOIIUH, 00Y-
CIIOBJICHHBIE BpAIaTEIbHBIM JABMKEeHHEM. OpTO- M MapaBoOJOpPOI M UX
TEPMOJMHAMHUYECKHE CBOMCTBA. BHyTpeHHEe BpallleHne U 3aTOPMOKEH-
HOE BpalCHHUE.

Meton siueeKk B CTAaTHCTUYECKOW TEPMOIMHAMMKE >KUAKOCTEW. Pacuer
SHTPOINMHU CMEIICHHS B paMKax pelIeTOYHON Mozienu pacTBopa. Teopuu
TEIUIOEMKOCTH DiHIITeHa U JleOast.

Toueunble nedeKThl KpUCTATMYECKUX pemieTok. Bakancun. Mexno-
y3eNbHbIE YacTUIIBl. PaBHOBECHBIE W HEpPaBHOBECHBIE NE(EKTHI pelle-
TOK. MeToa HanOOoNbIIEro ciaraeMoro Mpu BBIYHCIEHUU CYMMBI TIO CO-
CTOSIHUSIM JIJIs1 KPUCTAJUIOB C Pa3TUYHBIMK BUIAMHU TOUYCUHBIX J1e(DEKTOB.
Hectexnomerpuueckne COeIUHEHUS U UX TEPMOJIMHAMUYECKOE OmNuUca-
HHE.




7 cemecTp

OOpatuMble peakuuu mepBoro mnopsiaka. OnpeneneHre 3JeMEeHTapHBIX
KOHCTaHT U3 ONBITHBIX AaHHBIX. [lapannenshele peaknuu. IlocnenoBa-
TeJbHbIE PEAKIMM Ha MpUMeEpe JIBYX HEOOpaTHUMBIX pEakIHil MepBOro
nopsika.

[TpuHIMD KBa3ucTalMOHAPHOCTH boneHmTeiiHa n 001acTh ero nmpuMe-
HuMmoctu. KBazupasHoBecue. YpaBHeHne Muxasnmuca - MeHT3H.
[IpumeneHne MeToga CTallMOHAPHOCTH JUIsl COCTABICHUS] KUHETUYECKUX
YPaBHEHUI HEpPa3BETBJICHHBIX LIEMHBIX PEAKIIUNA HAa IPUMEPE TEMHOBOT'O
obpa3oBanus HBr.

ITomyoctpoB BocmnameHnenus. Ilepuon nHayKunu. 3aBUCUMOCTb CKOPO-
CTU peaKklM Ha HUKHEM Ipejiesie BOCIUIAMEHEHMs OT JUaMeTpa cocya
U NpUPOAbI ero noBepxHocTH. IIpuMeHeHne MeTona KBa3uCTallMOHAp-
HBIX KOHIIEHTPALUH Ui ONMCAaHUS IMPEJEeNbHbIX SBJICHUH B OKPECTHO-
CTSIX [IEPBOTO U BTOPOT'O MPEJEIIOB BOCILNIAMEHEHUS

Konebarenbubie peakuuu. Cxema Jlortka-BonbsTeppa. ®@a30Bblil mopt-
per. YCTOMYMBOCTh CTAllMOHAPHOTO COCTOSHHS. TOYKH OubypKarmm.
Peaxmus benoycosa - KaboTuacKoro.

3aBUCUMOCTb KOHCTaHTBI CKOPOCTH XMMHUYECKOM peakluy OT TemIiepa-
Typsbl. YpaBHeHue Appenuyca. OnbITHAs SHEPIUs aKTUBALUH.

10.

Tpumonekynspuble peakuuu. [IpuMmeHeHne TeopuUM AKTUBHUPOBAHHOTO
KOMILIEKCa /JIsl OMMCAHUS TPUMOJIEKYJISPHBIX PEAKIUM C y4acTUEM OKHU-
cH azota. Teopus coynapeHuil B IPUMEHEHUH K TPUMOJIEKYISIPHBIM pe-
akiusiM. ConocTaBIeHHE Pe3yIbTaTOB 00X TEOPHUH.

Peakiuu B pactBopax. "Knerounsli a3dpdexr”. YpaBuenue bpencrena-
beeppyma. YpaBHenne CMOIIyXOBCKOTO.

OmnpeneneHre KMHETUYECKUX MOCTOSHHBIX (POTOXMMHUECKUX PeaKIUi
METOJIOM CTallMOHAPHBIX KOHIeHTpanuil. Cxema lltepHa-Ponmepa.

11.

Omnpenenenue karanuza. OOIIMEe MPUHIUIBI KaTanu3a. Posib karanusa B
xuMud. OCHOBHBIE MPOMBINUICHHBIC KaTAIUTUYECKHE TMporiecchl. [Ipu-
Mephl MEXaHU3MOB KaTaIMTUYECKUX TIPOIIECCOB.

HeoaHopoaHOCTh TOBEPXHOCTH KaTaian3aTopoB. KnHeTHka rereporeH-
HO-KaTaIUTHYECKUX peakiuii ¢ aud@dy3nOHHBIMU OTPAHUYCHUSMHU.
Buemnsis auddys3us (MeToa paBHOIOCTYTHOM MOBepxHOCTH ). KuHeTnka
KaTaJTUTHYECKUX pEaKIuii BO BHyTpeHHed auddy3rnoHHON oOmacTu.
Pemenne kuHeTMdeckol 3amaud 3enbaoBUYa-Tuie Ui HEOOpaTUMOM
peakuuu nepsoro nopsaka. ®axkrop Tune u quddysnonHoe Topmoxe-
HHE. DHEpPrus aKTUBAIMW KaTaJIUTUYECKON peaklMy B KUHETUYECKON U
BHyTpeHHel 1udy3uoHHOM 061acTH.

Meramibpl Kak Karanu3atopsl. Teopuss MynbTUILIETOB bamaHauHa.
[IpuHIHMIT TEOMETPUYECKOTO0 M DHEpPreTudeckoro coorBercTBus. O0-
JIACTh MMPUMEHEHUSI TEOPUU MYJIbTUILUIETOB. HaHeceHHbIe KaTaau3aTophl.
Teopus akTuBHBIX aHcamOueit KobGo3eBa.




12. Pa3Butue mnpencraBiieHUil O CTPOCHUHM pPacTBOpPOB 3JeKTponuToB (T.
I'porryc, M. ®@apaneii, C. Appennyc, M.A. KabmykoB).

dusndeckue ocHOBBI Teopun Jlebas - ['tokkens - Onzarepa; 31aexTpodo-
peTuyeckuii U penakcanroHHbIN 3¢ dexTsr; d3pdexTsr Buna u ebas -
danpreHrareHa. 3aBUCUMOCTD MOJIBUKHOCTH HOHOB OT UX MPHUPOJIBI, OT
MPUPOJIBI PACTBOPHUTEINSI, OT TEMIEPATypbl U KOHIICHTPAIUH PacTBOpA.
MexaHu3M 3JIEKTPOIPOBOJAHOCTA BOJIHBIX PACTBOPOB KUCIIOT M MIEJIO-
Y.

13. [ToHsATHS TTOBEPXHOCTHOTO, BHEIIHETO W BHYTPEHHETO MOTEHIMAJIOB;
pa3HOCTH NoTeHIHaNoB ['anpBanu u BosbTa.

Onpenenenne kod(HPHUIMEHTOB aKTUBHOCTH M YHCEN TIEPEHOCA Ha OCHO-
Be u3mepenuit J/C.

14. ANCOpOLIMOHHBIA METOJ HM3y4eHHUS JABOWHOTO SJIEKTPHUYECKOTO CIIOS.
MopenbHble PEACTABIEHUSA O CTPYKTYpe ABOMHOrO ciost. Teopus ['ym -
Yanmena - I'pama; CXOACTBO M pa3inuyusl TOM TEOPUU C TEOPUEH HOH-
Hoii atMocdepsr lebast - ['tokkens.

15. 3aBUCHMOCTh CKOPOCTHU CTaIMU Pa3psijia OT CTPOCHUS JBOMHOTO CJIOS Ha
MPUMEPE AJIEKTPOBOCCTAHOBIICHHUSI MOHOB THIPOKCOHHS M MEPOKCHUIH-
cynbdara Ha PTYTHOM 3JeKTpone. DU3UUECKU CMBICT SHEPTUU aKTH-
Ballill B YCJOBHSX 3aMeUICHHOTO paspsaa. CompspKeHHBbIC PEakiuu B
IEKTPOXUMUYECKON TEOPUU KOPPO3UU. METO bl 3aIUThl METAJIOB OT
KOppO3HH. XHUMUYECKHUE UCTOUYHUKHU TOKa; UX BUABI 1 OCHOBHELIC XapaK-

TEPUCTUKH.

5. OueHo4YHbIe MaTEPHAJIBI VIS TEKYLIEr0 M Py0eKHOI0 KOHTPOJIA
yCIeBaeMOCTH M IIPOMEKYTOYHOM aTTecTalluu

KoHeuHbIMU pe3yibTaTaMyu OCBOCHHUS MPOTPAMMbI TUCIUILTHHBI SBIISIOTCS CPOPMHUPOBAHHBIC KO-
THUTUBHBIC JCCKPUIITOPBI «3HATHY», «YMETbY, «BJAJIETh», PACIHCAHHBIC MO OTACIHHBIM KOMITCTCHIIHSIM.
dopMHUpOBaHUE ITHX JECKPUITOPOB MPOUCXOTUT B TEUCHHE BCETO CEMECTpa MO dTamaM B paMKax pas-
JTUYHOTO BUJA 3aHATUNA U CAMOCTOSITEIbHON PabOTHI.

B xoje u3ydeHUsT TUCIHUIUIMHBI TPEyCMAaTPUBAIOTCS MEKyulil, pyOexscHbvlit KOHmMpPoab U npo-
MEHCYMOUHAA AMMmMeCmayus.

5.1 Ouenounvie mamepuavl 0131 MeKyue2o KOHMpPOJisl.

Lenv mexywe2o Konmposisi — OIICHKa Pe3yJIbTaTOB padOTHI B CEMECTpe W 00eCIeYeHHEe CBOSBPEMEH-
HOUM 0OpaTHOU CBSI3U, IJIT KOPPEKIMH OOyUeHUs, aKTUBH3AI[UN CaMOCTOSTENbHON paboThl 00ydaro-
merocsi. OOBEKTOM TEKYIIEro KOHTPOJS SIBISIOTCS KOHKPETU3MPOBAHHBIE PE3yNbTaThl OOYUEHUS
(yueOHBbIe TOCTHXKEHUS) 110 AUCIUTIIIHE

Texywyuii KoHmpob YCTieBaeMOCTH O00eCleYrBaeT OIICHHMBAHHE XOJla OCBOCHHS JUCIUILIMHBI
«Dusnueckas XUMHS» W BKIIOYACT: OTBETHI HA TEOPETHYCCKHE BOTPOCH Ha MTPAKTUICCKOM 3aHSATHH, pe-
IIICHUE MPAKTUYCCKUX 33/1a4 U BBITIOJTHEHHE JIA0OPATOPHBIX PabOT, CAMOCTOSATEIFHOE BHITIOJTHCHHUE HH U~
BHIYAIbHBIX JOMAITHUX 3aJaHui (HarpuMep, penieHue 3aa4) ¢ OTYETOM (3alIUTOM) B yCTaHOBJICHHBIN
cpok. OreHka KauecTBa MOATOTOBKY Ha OCHOBAHHMH BBIITOJHEHHBIX 3a/IaHMH BEIETCS MpernoiaBareiiem (¢
00CYKJIEHHEM PE3YIIbTATORB), ATl HAUUCIISIOTCS B 3aBUCHMOCTH OT CJIOYKHOCTH 3aaHHUS



5.1.1. Bonipochl 1o TeMaM JUCUUIIMHBI «DU3HUYECKASA XUMHS» (KOHTPOJIUpPYeMble KOM-
nereiuun OIIK-1, OIIK-2, OIIK-6, I1K-1, I1K-4, I1K-7.

6 cemectp
Tema 1. OcHOBBI XUMUYECKO TEPMOJINHAMHUKH.
OCHOBHBIE TIOHATHS U ONIPENIEIEHUS] TEPMOANHAMUKHI
VYpaBHEHHE COCTOSIHUS UI€AIBHOTO ra3a
VYpaBHEHHE COCTOSHUS PEAIbHOTO ra3a
BuyTpenHss aHeprus, Temiora, padora
IlepBblil 3aKOH TEPMOAMHAMUKH
3akoH ['ecca u ero cineacTBus

N A LD -

TernnoeMKoCTb, TEMI0BOH () (HEKT peakuu U UX 3aBUCUMOCTH OT TeMIepaTypbl

Tema 2. Bropoii 3aK0H TepMOJINHAMHUKH.

1. OHTponus. YpaBHEHHE BTOPOrO Hayasla TEPMOJUHAMUKHU JJIs1 OOpaTUMbIX U HEOOPATUMBIX MPO-

LIECCOB

2. DHTponus Kak pyHKIUSA coCTOsIHUS. VI3MeHeHne SHTPOIUH ITPU Pa3InYHbIX Mpolieccax

3. ®ynnamenTtanbHble ypaBHeHUs ['100ca

4. Ypasuenue ['n66ca-/lrorema

5. TepmoaumHamMuveckre noTeHnuanbl. Y paBaenue ['md6ca-I"enpmrombia

6. Xumuueckuii moreHpain. Croco0bl BEIYUCICHUS XUMUYECKOTO TIOTEHIIAAA

7. Meton JIeTy4yecTd U aKTUBHOCTH
Tema 3. PacTBoOpbI

1. WneanbHble npenensHO pa30aBiIeHHbIE U HEUICATbHbIE PACTBOPbI
3axoH Payis. 3akon I'enpu
XUMUYECKUI MOTEHIINAT KOMIIOHEHTOB B PACTBOpE

2
3
4. Meron aktuBHOCTH. KOA(UIIMEHT aKTUBHOCTU M METO/IbI UX ONPEeNICHUS
5. @yHKUMS CMEUICHUS IS UIealbHbIX U HEUJCATbHBIX PACTBOPOB

6. IlapunanbHble MOJIbHBIE BETUYMHBI U UX ONPEAEICHUS

Tema 4. ®a3oBble paBHOBECHSA

[TonsTus dassl komnoHeHTa. CteneHu cBOOOIbI

BeiBog ycnoBwmii hazoBoro paBHoBecHs

[TpaBuno a3 ['nb6ca u ero BeIBOA

@da30Bble PaBHOBECHS B OJHOKOMIIOHEHTHBIX cucTeMax. Y paBHeHue Knaysuyca-Knaiinepona
Juarpamma cocTosiHus BOJIBI, cephl, (hochopa, yriepoaa.

®a30BbI€ IEPEXO/IbI IEPBOTO U BTOPOTO poa.

da3oBBIe PABHOBECHA B IBYXKOMIIOHCHTHBIX CUCTEMAX

e

KonnuraruBable CBOKCTBA pacCTBOPOB

9. TepmoauHamuueckuii BbIBoJ 3akoHOB [ m06ca-KanoBanosa

10. JlnarpaMMbl COCTOSTHHSI TPEXKOMIIOHEHTHOU cucTteMbl. Tpeyronbsauk ['n66ca
Tema S. Xumnuyeckue paBHOBecHUs

1. BbIBOA yCIIOBUI XUMHUYECKOTO paBHOBECHS. XMUMHUUYECKAs IEPEMEHHAs

2. Hzorepma Bant —T'odda

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



3aKk0H IEUCTBHUS Macce

XUMHUYECKHE PABHOBECHUS B pACTBOPax

I'eTeporeHHble XUMHUYECKHE PABHOBECHS

3aBUCHUMOCTb KOHCTAHT PABHOBECHUS OT TEMIIEPATYPHI U 1aBICHUS

A PR AN

Tperuii 3akoH TepmoauHaMuku. [loctynar Ilnanka

Tema 6. A1copOIIHOHHBIE PABHOBECHUS

OOw1ast xapakTepuCTHKa aJICOPOLMOHHBIX ITPOLIECCOB
Buapl ancopOruii

Jlokanu3oBaHHas U HEJIOKAJIM30BaHHAs a1copOLUn
MOHOMOJIEKYIISIPHBIE U ITOJIMMOJIEKYIISIPHBIE aICOPOLIUH
AnicopOuus U3 pacTBOPOB U ra30B

N3oTtepmbl 1 n300apsl ancoporun

VYpaBHenue Jlenrmiopa u ypaBHeHnue ['enpu

e

[TonumonekynsipHas agcopobuus. Berson ypaBuenus bOT

Tema 7. OcCHOBHBIE IOHATHS U MOCTYJIATHI CTATUCTHYECKOH TEPMOAUHAMMKH
MexaHudeckoe ONMUCaHNE MOJIEKYIISIPHON CUCTEMBI

Oynkius pacnpenenenus Makcsesna-bonsmana

OCHOBHBIE TIOCTYJAThl CTATUCTUYECKON TEPMOIMHAMUKHU

b=

OyHKIUS pacpeie]IeHNs] B KAHOHNYECKOM aHcamoIe

Tema 8. O0mme COOTHOLIEHUSI MEKAY CTATUCTHYECKMMH M TEPMOIAMHAMHYECKUMHU (PyHKIM sI-
Mu. CTaTHCTHYECKAS] TEPMOAMHAMUKA H/1€aJbHbIX H PeaJibHbIX CHCTEM.
1. MonexynsipHast cyMMa 1o COCTOSIHUSIM M CyMMa 110 COCTOSIHUSIM MaKpOCKOITUYECKON CUCTEMBI
2. CyMMa 10 COCTOSIHUSIM AJIs )KECTKOTO POTaTopa
3.KonebarenpHast cymma 1Mo COCTOSTHUSIM JIJIsi TApMOHUYECKOTO OCIIUILISATOPA
4.Cratuctryeckasl TepMOAMHAMUKA HJC€ATbHBIX CUCTEM
5 Cratuctuyeckasi TepMOJIMHAMUKA PEATIbHBIX CUCTEM
7 cemecTp
Tema 9. ®opmajibHAA KUHETHKA
OCHOBHBIE TTOHATHS U OTPEJCICHUS XUMHUIECKON KHHETUKHI
Kunetnueckuil 3aK0H IEHCTBUS Macc
[TopsimoK peakiu U METOIbI KX OMpeIeICHUs
KuHetndeckue 3akOHOMEPHOCTHU HYJIEBOTO, IEPBOTO U BTOPOTO MOPSAKA
HeobpaTtumble peakiuu n-ro mopsiaka
Kunerndeckue 3akOHOMEPHOCTHU TIOCIIEI0BATENbHBIX PEaKIIUU
Kunernyeckue 3akOHOMEPHOCTH NapaslieIbHbIX peakluu

S S i

Kunernyeckue 3akoHOMEPHOCTH 00OpPaTUMBIX peaKIuil

9. IlpuHumn KBazuctalmoHapHOCTH bojeHiTeitna

10. IIpunumn kBazupaBHOBecHs . Y paBHeHHEe Muxaenecst MeHToHa

11. llennele peakiuu. Pa3znuuHble METObI pacueTa HEPA3BETBIECHHBIX LIEMHBIX pEaKIUN

12. Pa3BeTBIIEHHBIE LIETIHBIE pEAKLIUU

13. Peakuust B moToke. PEKTOPHI H1€aabHOTO BHITECHEHHSI U UACATBHOTO CMELIEHUS

14. 3aBUCUMOCTh KOHCTaHThI CKOPOCTH XMMUUYECKON PEaKIMu OT TeMIIepaTypbl. Y paBHEHUE AppEeHU-
yca

Tema 10. Teopusi XuMHU4eCKO KHHETUKH

1. TToBepxHOCTH MOTEHIMANBHOM SHEprun. [1yTh peakiuu
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Teopust akTuBHBIX cTOJIKHOBeHUM. Dopmyna Tpayna-Jlptonca cTeprudecKuii MHOKUTEb

Teopust akTHBUPOBAHHOTO KOMIUIEKca. TpaHCMUCCHOHHBIN KO3 DUITEHT

Teopust akTHBUPOBAHHOTO KOMILJIEKCA B IPUMEHEHNH K MOHOMOJIEKYJISIPHBIM peakLUsiIM

Teopust akTUBHBIX CTOJIKHOBEHHI B IPUMEHEHUH K MOHOMOJIEKYJIIpHBIM peakiusam. Cxema JInn-
JemMaHa

Teopust ak THBUPOBAHHOTO KOMILJIEKCA B TPUMEHEHUU K OMMOJIEKYJIIPHBIM PEAKIUSIM.

Teopust akTUBHBIX CTOJIKHOBEHHI B IPUMEHEHUH K OMMOJIEKYIISIPHBIM PEaKLUsIM

IIpuMeHeHne Teopuy AKTUBUPOBAHHOIO KOMILJIEKCA JIJIsl OMMCAHUsl TPUMOJIEKYJISIPHBIX PEaKIIUi
Teopust aKTUBHBIX CTOJIKHOBEHUU B IPUMEHEHHUH K TPUMOJIEKYIISIPHBIM PEAKLIUIM

. Teopust HOTOXUMUIECKHIX TTPOIECCOB
. KBaHTOBBII BBIXO/], 3aKOH ()OTOXMMHYECKON SKBUBAIECHTHOCTH DWHINITEHA, 3aKkoH Jlambepra-

bepa

Tema 11. KaTanaus

e

9.

10.

Onpeznenenue U o61Me MPUHLUIIBI KaTalln3a

["'oMOreHHsIi KaTaau3, KUCIOTHO-OCHOBHBIN KaTalln3.

KuneTtnka nu MexaHu3M peakiiy cuelu(GUIHOro KUCI0THO-OCHOBHOTO KaTalln3a

Kunernka n MexaHu3M peakiuy oOIIETo U KUCIOTHOTO KaTanu3a. Y paBHeHue bpencrena
I'ereporennsiii Katayns. PaznuyHblie pe:XKUMBbI IPOTEKAHUS PEAKIUH.

Kuneruka Jlermropa-XuHiensBy1a A1 peakiiui Ha OJHOPOJHOU IIOBEPXHOCTH KaTaJIM3aTopa.
KuneTnka reTeporeHHbIX XUMHUECKUX PEaKInil ¢ TU(Py3MOHHBIME OTPAaHUYCHUSMHU.
OHeprus akTUBALUKM KaTaIUTUYECKON peakuy B KHHETUYECKON 1 BHyTpeHHeN auddy3uonHoit
obnacTtu

Teopus mynpTUILIETOB bananauna

Teopus akTuBHBIX aHCcamOnelt KoGo3eBa

Tema 12. PaBHOBeCHbBIE U HEPABHOBECHBLIC ABJICHUS B pPaCTBOpPax 3JICKTPOJIUTOB

A o

8.
9.

10.
11.
12.
13.

PazButus npencraBieHus 0 CTpPOEHUN PaCTBOPOB JIEKTPOJIUTOB

Pacuér sHepruum conpBaTaliy HOHOB B paMKax MoJeinu bopHa

MoH-1MnoapHOE B3aMMOJIEHCTBHE KaK OCHOBHOE YCIIOBHE YCTOMYMBOCTH PACTBOPOB JICKTPOIUTA
TepMoaMHaAMUUYECKOE ONIMCAaHNE HOH-UOHHOT'O B3aUMOIECHCTBUS

Ocuble nonymenus Teopun [ledas-Xrokemns. [loreniman noHHON aTMochepsl

VYpaBHeHus U1 KOAQPUIMEHTa AKTUBHOCTU B IIEPBOM, BTOPOM U TPETHEM MPUOIMKEHUH TEOPUH
Jlebas-Xrokemst

HepaBHOBecHBI€ SBJIEHUSI B TEOPUH PACTBOPOB EKTPOIUTOB. [ToToku nuddys3um, Murpauuu u
KOHBEKIINU

Juddy3noHHbIl noTEHIMAT

VienpHas 1 SKBUBAJIEHTHAS 3JIEKTPOIPOBOIHOCTH

Uucia nepeHoca U METOJbI UX OIPEIEICHUS

dusnueckue ocHOBbI Teopuu Jlebas-Xokemts-On3arepa

O dextsr Bunna u Jlebas-DanbkeHrareHa

MexaHu3M 3JIEKTPOIIPOBOJHOCTH B BOAHBIX PACTBOpAX KUCIOT U LIEI0YEH

Tema 13. TepMoanHaMuKa 3JIEKTPOXUMHUYECKHUX LeMei.

1.

2.

VYcnoBue IeKTpOXUMHUYECKOTO PaBHOBECHSI HA IpaHulaxX pazfena (a3 U AIeKTPOXUMUYECKUX
nenei
Ces3p D]J1C co cBoboaHOM 3Heprueii [ mo6ca. Ypapuenue Hepracra u ['u66ca-I" enpmromnsiia



AN

[ToBepXHOCTHBII, BHENTHUM U BHYTPEHHUE MMOTEHIMANbI. ['aJbBaHu 1 BOJIbTA MOTEHIIAAI
DIEeKTPOAHBIN MOTEHIIAT

Knaccugukarus 371eKTpoI0B MEKTPOXUMHUYECKHX IIeTIei

Onpenenenne k03(pPHUINEHTOB aKTUBHOCTEH M YnCel epeHoca Ha ocHoBe n3Mepenuit I/(C

Tema 14. CTpoenne 3apsizKeHHBIX IPaHUL pa3jesia

AR e

JIBOMHOM 2JIEKTPUUYECKUH CIOM

DJIEKTPOKANWIUISIPHBIC SIBJICHUS. Y paBHEHHE JIunnmmMeHna

EMKOCTh TBOMHOTO 3JIEKTPUYECKOTO CIIOSI.

ANCOpOLIMOHHBIM METO/T U3YUEHHUS JBOMHOTO JIEKTPUUYECKOTO CIIOS

MogenbHble IPEACTABICHUS 110 CTPYKType ABOMHOTO cinod. Teopus 'yn-Hannmana-I'pemma

Tema 15. DilekTpoxuMnyeckass KHHETHKA

© NN kW=

9.

CKOpPOCTB NEKTPOXUMHUYECKOT0 IpoLecca

Mexanu3mbl Macca iepeHoca: 1ud ys3usi, MUTpaus 1 KOHBEKIIHS

Tpu ocHOBHBIX ypaBHeHUs AU(D(Y3UOHHON KMHETHKI

3aBUCHUMOCTh TOKA M ITOTEHIMAJIA B YCIOBHSIX MEJUIEHHOM cTannoHapHOH 1uddy3uu
Teopus 3amennIeHHOTo pa3psiia

[TnoTHOCTH TOKA OOMEHa

be3akTuBanmoHHbIN U 6e30apbepHbIN pa3psil

3aBUCUMOCTbH CKOPOCTH CTaJHi epeHoca 3apsia OT CTPOCHUN JBOWHOTO CIIOsI
ConpspKkeHHbIE peakluu B 3JIEKTPOXUMUYECKONH TEOPUU KOPPO3UHU

10. MeTozp1 3aIMTHI METAJUIOB OT KOPPO3HH

11. XuMuueckue HCTOYHUKU TOKA

nurnHe «Puzudeckas Xumus». Pa3BEpHYTHI OTBET CTYACHTA JOJDKEH MPEICTaBIATh COOOW CBSA3HOE,
JIOTUYECKH TOCEA0BATeIbHOE COOOIIEHHE Ha 3aJaHHYI0 TEMY, MOKa3bIBaTh €ro yMEHUE MPUMEHSTH

Kpurepun popmupoBaHus OleHOK (OLEHUBAHKS) YCTHOI'O OIIPOCa

YCTHBIN OnpoC SBJISIETCS OJTHUM M3 OCHOBHBIX CMOCOOOB yué€Ta 3HaHUN 00ydaromierocs 1o Juc-

OIPCACIICHUS.

Om 2 00 3 Hannoe, cCTaBuTCs, €Ciii 00y4aroIuiics TaéT OTBET, YAOBICTBOPSIONINI TEM ke TpeOOBaHUSM,
4To U /i 6amna «1», Ho nomyckaet 1-2 ommOKU, KOTOPBIE CaM K€ UCTIpaBIIseT, U 1-2 Hegouéra B mocie-

Bpeayﬂbmame YCmHO20 onpoca 3HanuA, oﬁyuaromezoc;l ouenuesaromcsa no caeéywmeﬁ uwkKane:

4 6anna, craBUTCS, €CIIM 00yJarOIIUICS:
1) monHO M3NaraeT U3yuyeHHbIH MaTepua, 1aéT NPaBUIbHOE ONpeIeIeHHOE (PU3UKO-
XUMHNYECKUX HOHﬂTHﬁ;

2) oOHapyXuBaeT MOHUMaHHE MaTepuasa, MOKeT 000CHOBATh CBOU CYXK/I€HHUS, IPUMEHUTH 3Ha-
HUS Ha MPaKTHKE, IPUBECTU HEOOXOIMMBbIE TPUMEPHI HE TOJIBKO MO YUeOHUKY, HO U CAMOCTO-

ATCIBHO COCTABJICHHBIC,
3) H3JIaracT MaTepual MocCJaCA0BATCIbHO U ITPABUJIBHO C TOYKU 3PpCHUA HOPM JIUTCPATYPHOTO
A3bIKA.

J0BaTCIBbHOCTU U A3BIKOBOM O(i)OpMJ'IeHI/II/I nusjaracmMoro.



Om 1 0o 2 6annos, craButcs, eciy 0OyJaromuiicss 0OHapy>KUBAeT 3HAHKWE W IIOHUMAaHHE OCHOB-

HBIX MOJ0KEHUN JaHHON TEMBI, HO:

1) w3maraeT Marepual HEMOJIHO U AOMYCKAeT HETOYHOCTH B ONIPE/ICIICHUN TIOHATHU;

2) HE yMeeT JOCTATOYHO IITYOOKO U JO0Ka3aTelIbHO 00OCHOBATh CBOU CYXKIACHHS U IPHUBECTH
CBOU IIPUMEDBI;

3) wu3naraet MaTepuall HEMOCIEA0BATEIBHO U JIOIMYCKAEeT OMHUOKH B SI3IKOBOM O(hOPMIICHUU H3-
J1araemMoro.

0 6annos, craButcs, eciu 00yJarOIIUNCSI OOHAPYKMBAET HE3HAHKUE OOJIBIIICH YaCTH COOTBETCTBY-

IOLLET0 pa3ziesa u3yyaeMoro MaTepuana, JOmycKaeT OlnuOKy B (POpMYIHPOBKE.

bannbt «4 », «3», «2» MOTYT CTaBUTHCSI HE TOJIBKO 332 €IMHOBPEMEHHBIN OTBET, HO U 32 Paccpeo-

TOYCHHBINA BO BpPEMCHH, T.C. 3@ CYMMY OTBCTOB, JAHHBIX CTYJICHTOM Ha NPOTKCHUHN 3aHATUA

N —
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5.1.2. OueHOYHbIEe MaTEePHUAJIbI JJIs1 JIA00PATOPHBIX PAdOT 00y4arUIerocsi_(muno-
evie 3adanus)( konmpoaupyemwvie komnemenyuu OIIK-1, OIIK-2,0I1K-6, I1K-1,I1K-
4,IIK-7 )

WnterpanbHas u 1uddepeHuanbHas TeIioTa pacTBOPEHHMs], TEIJIOTa XUMUUECKON peakiuu
3axoH Payns u ['enpu. 3aBuCMMOCTD JjaBJI€HUs HACBILEHHOTO Mapa HaJl )KUJKOM (a3oil OT Temrie-
paTyphl.

TepMoanHaMuKa XUAKUX JETy4ux cmeceil. 3akoHbl KanoBasioBa

JnarpamMma coOCTOSIHUS JBYXKOMIIOHEHTHBIX CUCTEM C 3BTEKTHKOM, KOHTYPEHTHO U MUHKOT'YPEHTHO
IJIaBALIMNACA XUMUYECKUMH COEIUHEHUAMH, HEOTPAHUYEr0 paCTBOPUMBIMU B KUIKOU U TBEPAOU
dasze.

Jluarpamma cOCTOSIHUSI TPEXKOMIIOHEHTHBIXH BOAHBIX M O€3BO/IHBIX COJIEBBIX CHCTEM
XuMHUECKUe paBHOBECHUS. Y paBHEeHUE U30TepMbl U n300apsl. [Ipuniun Jle-latense-bpayna
KomnexkoTuBHBIE CBOWCTBA PACTBOPOB.

7 cemecTp

Kunetndeckue 3akOHOMEPHOCTU TOMOT€HHOT'O KUCIIOTHO-OCHOBHOT'O KaTaJln3a.

HepaBHoBecHBIE ITPOLIECCHI B PACTBOPAX MEKTPOIUTOB. DIEKTPOIPOBOJHOCTh, METOABI U3MEpe-
Hus. Konnykromerpus

KuneTnueckue 3aKOHOMEPHOCTH T€TEPOT€HHBIX PEaKINI

Meroas! onpeneneHus NOpsAKOB peaKuu

Kunerndeckue 3akoHOMEPHOCTH O0pPaTUMBIX peaKIuil

AHOMaJIbHas MEKTPONPOBOIHOCT PACTBOPOB KUCIIOT U LIEI0UEn

Meton O/1C g onpenesieHnst TEpMOANHAMUYECKHX XAPAKTEPUCTHK SJIEKTPOXUMHUYECKUX LENel
Pacuer paBHOBECHBIX COCTaBOB B TOMOTE€HHBIX U F€TEPOrE€HHBIX CUCTEMAX

KuneTnueckne 3aKOHOMEPHOCTH KaTaJTUTUYECKUX PEaKIUui

0. Kunetuueckue 3aKOHOMCPHOCTHU JJICKTPOXUMHUYCCKUX pCaKHHﬁ. I[I/I(b(b}/SI/IOHHaSI KHMHCTHKA, TCO-

pus 3aMeINIeHHOTo paspsina. Ypasaenue Taddens

Kpumepuu oyenku evtnonnenusn 1abopamopuuix paoom:
( 4 6aya) cTaBUTCS, €CJIM BBINIOJIHEHA JlabopaTopHas pabora, opopmiieHa B COOTBETCTBUU C TPEOOBAHHUS-

MH B paboueil TeTpaau, 3amuIieHa W TaHbl PABIWIBHBIE OTBETHI Ha JOMOIHHUTEIBHBIE BOIMPOCHL. OOyJaromumics
MPOSIBUJ MHUIIMATUBY, TBOPUECKUN MOMIXOJ MPU BBIIOIHEHUH PAa0OThI, CIIOCOOHOCTh K aHAJIN3y M MaTeMaTHhue-
CKOif 00pabOTKe MONMYICHHBIX Pe3yIbTaTOB.



(ot 2 mo 36amI0B) — ecliy BBITIOJTHEHA J1abopaTtopHas pabora, odopMileHa B COOTBETCTBHH C TPeOOBAaHUSIMHU B pa-
Oodell TeTpamy, Ipy 3aIuTe paboThl U HA JOMOIHUTEIHHBIC BOIPOCH! JaHbI HEUCUEPITBIBAIOIIHNE TPABUIIHHBIC OT-

BCThI

(ot 1 1o 2 GayIOB) — €CITU BBIMIOJIHEHA JIabopaTopHas paboTa, opopmiieHa B paboueii TeTpajn He B COOTBETCTBUU
¢ TpeOOBaHHEM, B pacyerax JOMYIIEHBI OIUOKH, TP 3aliuTe paboThl U HA JOMOJHHUTEILHBIC BOMPOCHI HE JIaHBI
HEHCUYEPIBIBAIOIINE MPABUIHHBIC OTBETHI

(1 6anm) — ecnu BRIMIOIHEHA J1abOpaTopHas padoTa, HO He opopMiIeHa B paboueil TeTpaay U He 3allHuiIeHa

(0 Gaym) — ecnm He BHITIONTHEHA J1abopaTopHas paboTa

5.1.3. OueHOYHbIEC MATEPHAJIBI AJISI CAMOCTOSTEILHOI padoThI 00yUaromerocs

(TumoBsie 3amaun )( koHTponupyembie komneteHuu OITK-1, OITK-2,0I1K-6, ITK-1,ITK-
4,11K-7)

[lepeyeHp TUTIOBBIX 3a/1a4 ISl CAMOCTOSATENLHOU pabOThl CHOPMUPOBAH B COOTBETCTBUU C TEMATHU-
KO MPAKTHYECKUX 3aHATUI 10 TUCHMIUIMHE «DU3HUecKask XUMUS».

3aoauu

Tema «OCHOBBI XUMMYECKOI TEPMOTUHAMMKI»

1.

10.
1.
12.
13.

14.

15

Uro XapakTepu3ylOT MapameTpbl TEPMOAMHAMHUYECKOM cucTreMbl? B yeM omimdyne Makpo- U
MHUKPOCKOIMYECKUX MMapaMeTPOB CUCTEMbI? VI3MEHSIOTCS M OHU, €CIIM CUCTEMA JIOCTUIJIA TEP-
MOJIMHAMUYECKOTO paBHOBECHS?

B uem pasznuuus BHENIHMX M BHYTPEHHUX [1apaMETPOB CUCTEMbI, UHTEHCUBHbBIX U SKCTECHCHB-
HBIX?

Mosket a1 abCcoNoTHAs TeMIiepaTypa ObITh OTPULIATEILHOW BETMUNHOMN?

Yro npencrapiser co0oi ypaBHEHHE COCTOSHUA? YeM TepMUuecKoe YpaBHEHHUS! COCTOSHUS OT-
JIMYAETCs OT KaTOPUYECKUX ?

Ilokaxxute uyto 3akoHbl boitna-Mapuorro, ['eit-JItoccaka, [lapas u ABoragpo NpuBOIAT K
ypaBHeHMIO MenneneeBa-KnaiinepoHa sBIssACh €M0 YaCTHBIMU CIIydastMu?

B uem npuHIMNUaNbHOE OTIIMYME PeabHBIX ra30B OT MACAIbHBIX? UTO MpeacTaBisiOT coOOn
n3zotepmbl Amara?

OxapakTepu3yiTe OCHOBHBIE aKCHOMBI TEPMOJUHAMUKU: TOCTYJIAT O CYIIECTBOBAHUU TEPMO-
JUHAMHYECKOIO PaBHOBECHS, AIUTUBHOCTH YHEPTUU TEPMOAMHAMUYECKON CUCTEMBI, IIOCTYJIAT
CYLIECTBOBaHMS TEPMOIMHAMUUYECKON TEMIIEPATYPHI.

[Touemy GeckoHeyHO Majas BelIW4YMHA pabOThI HE SBISETCS MOMHBIM auddepeHnnanam? Yka-
KHUTE YaCTHBIE CIy4au, KOrJja OHa IMPUPABHUBACTCS K MOJHOMY AU epeHInary Kakoro 1160
CBOWCTBA.

BeiBenure dopmyny i pacuera paboThl 00paTUMOro paclIMpeHUs HACATLHOTO ra3a B clyJae:
a) n300apuyeckoro; 6) H30TEPMUYECKOT0; B) aAradaTUYECKOro Impoliecca.

[Touemy Henb3s U3MEPUTH a0COTIOTHOE 3HAUEHNE BHYTPEHHEN SHEPTrUuu?

YTO NOHUMAIOT MO SHTAJIBIIHEN TEPMOJAMHAMUYECKON ccTeMbI? KakoBbI €ro cBOMCTBA?

3adyeM HY>KEH MEPBbI 3aKOH TEPMOTMHAMUKH?

KakoBa MaTemaTnyeckas 3a1ch IMEPBOTo 3aKOHA TEPMOJMHAMUKH B U] QepeHIaIbHbIX U HH-
TerpaibHbIX (popmax? KakoBbl OpMYITHPOBKH 3TOTO 3aKOHA?

EcTb 5t paznuuus B 3anucsaX NepBOro 3aKOHA TEPMOJIMHAMUKY JIJIs1 00paTUMOro U HEOOpaTUMo-
IO Mpolecca, A1 OTKPBITBIX U 3aKPBITBIX CUCTEM?

. Jlokaxwute, 4TO 3aK0H ['ecca ABsIeTCs CIIEACTBUEM MEPBOTO 3aKOHA TEPMOJAUHAMUKHU.
16.

3aBUCHT JIU TETIOBOM (P (DHEKT peakIiuu OT JaBICHUS?



17. Yto Takoe TepMHUH «TerioBoi (et xumudeckor peakiun»? ECTh U pa3nuuus B MOHATHIX
«TeryIoBOro 3(pdeKra 1 «TerIoTh mpouecca»?

Memoouueckue pexomenoayuu no peuwieHuIo 3a0au.
[Tpuctynas K pacCMOTPEHHMIO NPHUMEPOB U CAMOCTOATEIBHOMY DPEUICHUIO 3a]a4, HE0OXOAMMO BHHUMa-
TCJIBHO MPOYCCTh KOHTCHT IO COOTBCTCTBYIOIICMY BOIIPOCY TCMBI. bazosrie KOHICIIINUN B HaHHOﬁ TEMC
— 9TO KOHIICTIIUS 3aKOHA COXPAHEHUs DHEPTUH . BakHeH e NOHATHS :TEPMOJJUHAMUYECKAsE CUCTEMA ,
TEPMOJIMHAMHYECKHUI MPOIIECC, BHYTPEHHSS YHEPT U, TEIUIOTa, pad0Ta, TEINIOEMKOCTb, TEIIOBOH 3 dekT
peakiy. DTU TOHATHS CIEeIyeT BBIYYUTh U Pa3o0paThcs B UX COOTHOMICHHSX. [IpH pemieHuu MCroib30-
BaTh (DOPMYJIBI M aHAJTUTUYCCKUE BHIPAKEHHS B JICKIHSIX 110 ITOH TEMe.

Tema «BTopoii 3aK0H TePMOANHAMHU KN

Kaxkue Tepmonnnamudeckue CBONCTBA (IEPEMEHHBIC) CUCTEMBI CIIETYET MO/~
JepKUBATH TOCTOSIHHBIMU, YTOOBI 110 3HAKY U3MEHEHUS JHTPOIIMU MOKHO ObLIO
CYIUTh O HAaIpaBJIEHUU mpoiiecca’?

Uto sBiIsIeTCSI UHTETPUPYIOIIUM MHOKUTENEM i GyHKIuU nporecca Q?

[To kakuM BHYTpEHHUM MEePEMEHHBIM HAJ0 MIPOBOAUTH MU epeHIIpOBaHIE
(YHKIIUU COCTOSIHHSI SHTPOIUH, YTOOBI MTOJIYYUTh YCIOBHS XUMHUIECKOTO PAaBHOBECHS
M30JMpoBaHHOM cuctembl? [loyemy uist 3TOM 1€ Hellb3sl UCIOJIb30BaTh KOJIMYECTBA
KOMITOHEHTOB WJIM COCTaBIISIOIINX?

A N ol o e

B 4yeMm nposBisieTcst XapaKTepUCTUYHOCTD (DYHKIIMU SHTPOITUH?

~
S

. B kakoM 13 cieayronmx o0paTUMBIX ITPOLECCOB — U30TEPMUYECKOM, a1Ma0aTHIECKOM,
M30XOPHOM HJIM N300apHOM — HE MPOUCXOANUT U3MEHEHUS SHTPOIHU?

11. Mexny HEKOTOPBIM UCXOJHBIM cocTosiHMEM | 1 koHeuHsIM 11 ocymiecTBisitoTCst 00paTh-
MBbII 1 HeoOpaTUMBIH niepexoibl. Kak cooTHOCATCS MeXy cO00H M3MEHEHHUE SHTPOIHUH,
TEIUIOTa U paboTa ITUX MpoleccoB?

12. Kak u3MEHUTCSI SHTPOIUS U30JIMPOBAHHON CUCTEMBI PU 0OPATUMOM TIPOLIECCe KpUCTal-
nmu3auuu Bemecta? Kakoii 3Hak OyzeT UMETh U3MEHEHHE SHTPOIIUHU CUCTEMBI, €CIIH MPO-
1[ECC MPOBOJIUTH B U30TEPMUUYECKHUX YCIOBUAIX?

13. Yro Hago caenath AJi TOTro, YTOOBI UCIIOIB30BaTh YPABHEHUS 1151 0OpAaTUMBIX

IIPOILIECCOB MPH pacueTe W3MEHEHHs TEPMOIMHAMUUYECKUX (DYHKIMIA B HEOOpaTUMBIX

nporueccax?

14. K uemy cTpeMHUTCS SHTPOIUS MPABMIBHO C(HOPMUPOBAHHOTO KPUCTALIa IPU HPUOITIKE-
HUU K a0COTIOTHOMY HYIO?

15. [lepeuncnure NpakTUUECKH 3HAUUMBIE 3a/1a4H, KOTOPbIE MOTYT ObITh PEIIEHbI C TOMOIIBIO

¢byHIaMeHTaIbHBIX ypaBHeHU ['106ca

Memoouueckue pexomenoayuu no peuwienuio 3a0au.

[Ipuctynas Kk pacCMOTPEHUIO MIPUMEPOB U CAMOCTOSITEIILHOMY PEIICHHUIO 3aj7ad, Heo0Xo-
JUMO BHUMATEILHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BOMPOCY TeMbl. ba3oBbie
KOHIIEMIUN B JaHHOW TeME€ — 3TO KOHIICTIHsS CYIIECTBOBAHUS SHTpONUU . BakHeime
MOHATHS: SHTPOIUS, TEPMOJMHAMUYCCKUN MMOTCHITUAN, XHMUYCCKHIA MMOTCHIIUAN , XapaK-
Tepuctuyeckue GpyHkiuu ,ypaBaeHue [ mdoca — ['enmpMrosibiia, HampaBIeHHOCTH TIPOIIecca.



OTU MOHATHUS CIEAYeT BbIYYMTb M pa3zoOpaThcsi B UX cooTHomeHusx. [Ipu pemenun uc-
M0JIb30BaTh (POPMYIIBI M aHIUTHYECKUE BHIPKEHUS B JISKIIUSX 110 TAHHOW TEME.

Tema «TepmoaguHaAMHKa PacCTBOPOB)

1. C xakoii Lenpi0 B TEPMOJUHAMUKY BBOJIUTCA MOHATHE <KMaplHAIbHOE MOJIBHOE
CBOMCTBO>>

2. CdopmynupyiiTe OCHOBHbBIE pa3Iuyusl MOHATHI <KMOJbHOE CBOMCTBO>> U <«Kmap-
LAAJIBHOE MOJIBHOE CBOMCTBO>.

3. Yem otnuuarotcs GpyHkuu obpazoBanus ot GyHKIUH cMmenieHus? B kakom
CJIy4ae OHM COBIIQJIal0T?

4. OObsacHUTE, TOYEMY B TEPMOJAMHAMUKE PACTBOPOB IPU BBIOOPE CTAaHIAPTHOIO
COCTOSIHUS JIOJDKHO BBITIONHATHCS YCTIOBHE UICHTHYHOCTH (Da30BBIX COCTOSIHUMN pac-
TBOpa U KOMIIOHEHTOB.

5. KakoBa npakTrueckas 3Ha4uMoCTh ypaBHeHus [ u66ca—/lrorema?

6. Ilpeanoxxkure HECKOIBKO CIOCOOOB MHTETPUPOBaHUs ypaBHeHUs [ nO6ca—
Jrorema. YUem BbI3BaHa HEOOXOIMMOCTH MEPexo/ia OT (PYHKIUH [ K Y TIPU HHTETPH-
poBaHuu?

7. MOYHO JI¥ 110 U3BECTHBIM MaPIHATLHBIM CBOWCTBAM OJIHOTO KOMITOHEHTA Ou-
HapHOTO PAacTBOpa OMPEEIUTh CBONCTBA BTOPOT0, €CIIU HEJb3s MPOBECTU UHTETPHU-
poBanue ypaBHeHus [ m66ca—/lrorema n3-3a OrpaHUYeHHOCTH SKCIIEPUMEHTAIBHBIX
TAHHBIX?

8. UTo moJI0KEHO B OCHOBY 3KCIEPUMEHTATBHBIX METO/I0B ONPEAEICHUS aK-
TUBHOCTH U ko3¢ duiinenToB aktuBHOCTU? Kakas nomnonHurtenbHas nHGopManus
HE0OXoMa JIJI pacyeTa 3HaYeHUH aKTUBHOCTEH 10 KaJJOPUMETPUUYECKUM JTAHHBIM?

9. Kakue 3Ha4ueHHsI MOTYT IPUHUMATh AKTUBHOCTHU U KO3 (OUIIMEHTHI aKTUBHO-
CTH KOMITOHEHTOB pacTBopa’?

10. Kakum 00pa3zom 3aBUCUT aKTUBHOCTH OT TeMIIepaTypbl U faBiaeHus? Kakoit
JOTIOTHUTENBHON MH(OpMaIueil HaJlo pacnoarath, YT00b OTBETUTH Ha STOT BO-
poc?

11. 3aBUCHUT 1M aKTUBHOCTH OT CIIOCO0A BBIpaKEHUS KOHIICHTpAIK? 3aBUCUT
T aKTUBHOCTDH OT BBIOPAHHOM CHCTEMBI OTCUETa CBOMCTB pacTBOpa?

[Ipucrynas Kk paccCMOTPEHHUIO MPUMEPOB U CaAMOCTOSITEIbBHOMY PEIICHHIO 3a7ady, He0OXOJUMO BHHMa-
TEJIBHO MPOYECTh KOHTEHT MO COOTBETCTBYIOLIEMY BOIIPOCY T€MBI. ba30BbIe KOHLIENIMHU B JAHHOW TEME
— 9TO KOHIENIMS TEPMOJMHAMHYECKON YCTOWYMBOCTH pacTBOpa. BaxkHennine MOHATHS: HI€aIbHBIE,
npesieabHO pa30aBleHHbIE, pealbHble  PacTBOPHI , 3aKoH Paynsg u ['eHpu , akTUBHOCTD , KOAPOUIIUIHT
aKTUBHOCTH, (DYHKIIMSI CMEUICHHUs, aplMajibHble MOJbHBIE BETUUMHBl ,ypaBHeHHe ['n66ca — [lrorema u
Jrorema -Mapryneca. OTH MOHATHUS CIIEAYET BBIYYHTh U pa3o0parbesi B X COOTHOIIEHUsX. [Ipu pemennn
UCTIOJIb30BaTh (DOPMYINIBI M AHJIMTUYECKUE BBIPAXKEHUS B JIEKLUAX 0 TAaHHOM TeMe.

Tema «®a30Bble paBHOBECH D)
1. CdopmynupyiiTe OCHOBHOE pa3IMure B MOCTAHOBKE 3a7a4d pacyeTa paBHOBE-
CUI B TOMOT'€HHOM U F€TEPOTeHHOM cucTeMax.



2. Ilo xakuM BHYTPEHHUM MEPEMEHHBIM HILETCS MUHUMYM XapaKTepUCTUYECKOU
(yHKLINU TpU pacyeTe a) TOMOTE€HHBIX, 0) TeTepPOreHHBIX PaBHOBECHIT?

3. OObsicHUTE, TOYEMY KKAYIO U3 MaJAIOUINX B BO3yXE CHEKUHOK, PECTaB-
JISIOLMX TOMOT€HHYIO YaCTh T€TEPOre€HHON CUCTEMBI, HEJIb3sl pACCMATPUBATh KaK
OTIENbHYIO (a3zy.

4. Cxonbko (a3 MOKET CYIIECTBOBATh U PABHOBECHO COCYILECTBOBATH B O~
HOKOMMOHEHTHOU cucteme? CKOJIbKO HOHBAPUAHTHBIX TOUEK MOXKET CYILIECTBOBATh
B OJTHOKOMIIOHEHTHOU cucteme? [IpuBeaure npumepsl.

5. Kakumu ToukamMu HaYMHAETCS U 3aKaHYMBACTCS KPUBAasi pAaBHOBECHS
KUIKOCTb—Tap?

6. OOBscHUTE, TOYEMY IIPU HATPEBAHUH HA BO3/yXe JIe]I IJIABUTCA, & KpUCTaJ-
JINYECKUI UOJ BO3TOHSIETCS.

7. OOBbsicHUTE, 3a4E€M B CIIPAaBOYHUKAX MPUBOIAT 3HAUECHUS TEPMOJAUHAMUYECKUX
CBOWMCTB BEILIECTB B TBEPJIOM U KUJKOM COCTOSIHUU B MHTEpBaje Temieparyp ot 0
o 6000 K.

8. KakoB (husnueckuii CMbICT UMEET MPOJIEHHE KPUBBIX ()a30BOro paBHOBECHS
3a mpeesbl yCTOMUYUBOCTH (a3bl?

9. [Ilpu naBnenuu B cucteme 26,6 klla nukiIoreKcan u ATUIALIETAT KUIIST
Ipu oAMHAaKOBOM TemnepaType. [louemy npu HopManbHOM AABJIEHUU TeEMIIEpaTypa
KUIICHUS IIUKI0orekcana Ha 3,6 K Beie, yeM stunanerara?

10. Kaxkoit cioco0 pemieHust 3aa4u pacieTa paBHOBECHI — MUHUMM3AIUEH
sHepruu ['n60ca wim no paBeHCTBY XMMHUYECKHUX MOTEHIIMAIOB — IMO3BOJISIET OJIHOBPEMEHHO OIPENesaTh
U yCJIOBHSI pAaBHOBECHS, U YCIIOBHS YCTOMYUBOCTH (paz?

11. O6BsicHuTE, MOYEMY ITPU U3MEHEHUH TEMIIEPATyphbl U3MEHSETCS B3aUMHOE
pacrionioskeHue TMHUN >Hepruit ['nudoca da3 na nuarpamme G = f(x).

12. O0BsicHUTE, TOUYEMY JIS ONIPEJIENIEHUS] COCTABOB PABHOBECHO COCYILECTBYIO-
X (a3 B OMHapHOI cucTeMe HEOOXOAUMO CTPOUTH OOIIYIO KacaTelIbHYIO K SHEp-
rusim ['u60ca stux ¢az?

13. Moxet 11 (pa3a BeliecTBa CymecTBOBaTh 3a MpeesiaMu 00J1acT €€ TEPMO-
IUHaMHuYecKol ycrtouuBoctu? Ecinu — HeT, To modyemy, eciiu 1a — TO MPHU KaKUX
yCIOBUSAX?

14. Tlokaxwure, yTO B OMHAPHOM CUCTEME, KOMIIOHEHTBI KOTOPOil 00pa3yroT ujae-
QJIbHBIN J)KUJKHAN PacTBOP, HEBO3MOYKHO CYIIECTBOBAHUE a3€0TPOIa U paccilauBaHue
das.

15. Ilpu KakuX OTKJIOHEHUSX OT UJICATbHOIO MOBEICHUS KHUAKOCTH (TIOTOKHUTEIb-
HBIX WK OTPHUIIATEIHHBIX ) BO3MOXKHO pacciauBaHUe pacTBopa?

16. Cornacuo ypasHenuto lllpenepa, pacTBOpUMOCTb TBEPBIX BEHIECTB B KU~

KOCTH JIOJKHA YBEJIMUUBATHCSI C POCTOM TEMIIEPATYpPhI, OJHAKO MHOTHE BELIECTBa
JEMOHCTPHUPYIOT PETPOTrpaiHbIid XapakTep pacTBopuMocTH. [Ipeanoxure oObsicHeHNE
3TOMY (akKTy.
28. Kakas cucrema OyieT UMeTh HAaHOOJBIITYIO0 TEMIIEPATypy KUTIEHUS U IIOYEMY:
a) YUCTBIH JIETY4YUid pacTBOPHUTENH, 0) pa30aBIeHHBIN PaCTBOP HEJETYYEro Bellle-
CTBa, B) pa30aBJICHHBII pacTBOP JIETy4ero BellecTBa TOi ke KOHIEHTPAIUH, YTO
U B ciaydae 0)?

17. Kak BiusieT accouuanusi paCTBOPEHHOIO BEIIECTBA HA JABJICHUE HACBIIIEHHO-
ro napa Haj pa30aBJIeHHBIM PaCTBOPOM HEJIETYUYEro BEIIECTBA B JIETYYEM PacTBOPHU-



Tene?

18. Mosxer i1 ipu 100aBJICHUN BEIIECTBA K PACTBOPUTEIIO TEMIIEpaTypa KpH-
CTAJUTM3AIUHU PACTBOPa MOBBICUTECSA? OTBET 000CHYMTE.

19. IlpuBeauTte mpuMepbl HOHBAPHAHTHBIX TOUEK Ha (Da30BBIX IUarpamMmax Ou-
HApHBIX CUCTEM.

Memoouueckue pekomenoayuu no peuieHuIo 3a0au.

[Ipuctynas Kk paccCMOTPEHHUIO MPUMEPOB U CAMOCTOSITEIILHOMY PEIICHUIO 3aad, HeoOXOIUMO BHHMa-
TEJIBHO MPOYECTh KOHTEHT MO0 COOTBETCTBYIOIIEMY BOINPOCY TeMbl. ba3oBble KOHIENIINU B TaHHOH TeMe
— 9TO KOHIIEMIIMs OCHOBHOTO 3aKOHa (pa30BOTr0 paBHBecHs- MpaBmio ¢a3 ['mb6ca u yacTHbIE yCIOBHA
¢azoBoro paBHoBecHs . Baxxneiimme nouatus: $aza , KOMIOHEHT, CTEHEHb CBOOOBI, MpaBmiio ¢a3 ['m606-
ca, ypaBHenue Kiaysmyca —Knaiinepona, nuarpamma cOCTOSIHHS, 3aKOHbI KOHOBaioBa,IPUHIIUII HETIPE-
PBIBHOCTH U COOTBETCTBHS. DTU TOHATHUS CIEAYET BBIYUUTh M pa3oOparbcsi B UX COOTHomIeHusix. [lpu
pelIeHIH UCTI0Ib30BaTh (POPMYJIbl AaHATUTUYECKHE BRIPAKECHHUS B JISKIUAX MO JAHHOM TeMe .

Tema «XuMuueckne paBHOBECHS

Cdopmynupyiite o01Iee 1 9aCTHOE YCIOBUS XUMUYECKOTO PAaBHOBECHS.

3ayeM BBOAMTCSI XUMHUYECKas TIEpeMEHHast & U KakoB €€ (PM3NIESCKHIA CMBICIT?
OT KaKuX TePMOJUHAMUYECKHUX TIEPEMEHHBIX 3aBHCUT KOHCTAHTA PABHOBECHS?

b=

3a cyeT 4ero MoKeT U3MEHIThLCS CTENEHD MMpeBpalIiCHUA NCXOJHOI'0 BCIUICCTBA B OZIHOI71 H TOH Ke

peaKIuy, MPOTEKaIoLIe B Pa3HbIX PACTBOPUTEIAX?

5. OObsacHUTE, TOYEMy 110 3HaKy CTaHIAapTHOM 3Hepruu ['nd6ca peaknu Henmb3s, BOOOIE roBOpS,
CYAMTb O HamlpaBJeHUH mpouecca? B kakux ciyyasx COBNaAalOT 3HaYeHuUs 3Hepruu ['ndoca u
cranfapTHoOH 3Hepruu ['n66ca peakuuu?

6. IloueMy KOHCTaHTBI PaBHOBECHSI, UCIIOJIb3yEMbIE B TEPMOAMHAMUKE, SBIISIOTCS

BEINM4YnHaMun 663p33MepHLIMI/I? 3auem HHOTI'JIa YKa3bIBAIOT Pa3MCPHOCTU YU CICHHBIX 3HAYEeHNH KOH-

CTaHT paBHOBECHsI peaKkluil B pacTBOpax?

7. Kakwue cymecTByrOT ciocoObl CMEIEHUS! paBHOBECUS Ta30(a3HbIX peakluii a) 0e3 n3MEeHEeHUs
Yucia MoJjiel, 0) ¢ ”3BMEHEHHEM YKCIia MOJIeH YYaCTHUKOB peakiuu?

8. Kak ckaxeTcst Ha paBHOBECHOM BbIX0/1€ MIPOIYKTOB pa30aBiIeHNE PeaKIIMOHHONW CMeCH HHEPTHBIM
ra30M C OJIHOBPEMEHHBIM YBEJIMYECHHUEM OOILETO0 JIaBICHUS B CUCTEME B Cilydae razoga3zHol peak-
uu 1/2A +B=1/3C + D?

9. OOBbsicHUTE, B YeEM OIPaHUUYEHHOCTH MOAX0/Ia pacueTa paBHOBECHOTI'O COCTaBa CMECH C TIOMOIIBIO
KOHCTAHTBI PaBHOBECHL. HpeJIJ'IO)KI/ITe AJIBTCPHATUBHBIC BAPpUAHTEI.

10. HpI/I KaKuX yCJIIOBUAX JOCTUTACTCA MaKCUMaJIbHAA CTCIICHD IPEBPAIICHHA PEAarcHTOB U MaKCH-

MaJIbHBIN BBIXOJ MPOAYKTOB PEAKIMU IIPH IIOCTOSTHHOM Temneparype?

Memoouueckue pexomenoayuu no peuwienulo 3a0au.
[Ipuctynas Kk pacCMOTPEHHUIO MPUMEPOB U CAMOCTOSITEIILHOMY PEIICHHUIO 3a7ad, HeoOXOIuMO BHUMA-
TEIHHO MPOYECTh KOHTEHT IO COOTBETCTBYIOIIEMY BONPOCY T€MbI. ba3oBble KOHIENIIMKA B JaHHOW TeMme
— 9TO KOHICIIHNA XUMUYCCKOTO PABHOBCCHA H 3aKOH I[GIZCTBHﬂ Mmacc . Baxxaeiinmue noHATHSA: XUMUYe-
CKasl TIEpEMEHHAasi , KOHCTaHTa PaBHOBECHS , XUMHUYECKOE CPOJCTBO ,YpPaBHEHUS M300apbl U HU30XOPHI



Bant —T'odda . It moHATHA claeayeT BBIYYUTh M pa3o0paThcs B UX cooTHomeHusX. [Ipu pemennn uc-
I10JIB30BAaTh Q)OpMYJIbI 1 aHAIMTUYCCKUC BBIPAKCHUA HNPCACTABJICHHLIC B JICKIIUAX T10 I[aHHOfI TEMC .

Tema «AncopOUHOHHbIE PABHOBECH S

OO01mmas xapakTeprcTUKa aCOPOIMOHHBIX TPOIIECCOB
Buapl ancopOruii

Jlokanu3oBaHHAs U HEJIOKAIM30BaHHAS a/ICOPOIIHU
MOHOMOJIEKYJISIPHBIE M TTOTUMOJICKYIISIPHBIC aJICOPOLIUU
AncopO1ust U3 pacTBOPOB U T'a30B

N3oTepmbl 1 1300apsl agcopouun

VYpasHenue Jlenrmiopa u ypaBHenue [ enpu

© NN kW=

[Monumonekynsipuast agcop6uus. BeiBog ypaBuenust BOT

[Tpuctynas K pacCMOTPEHHUIO NMPHUMEPOB U CAMOCTOSTEIBLHOMY PEUICHHIO 33]a4, HEOOXOJMMO BHHMa-
TEJIBHO MPOYECTh KOHTEHT MO0 COOTBETCTBYIOIIEMY BOIPOCY TeMbl. ba30Bble KOHIENIIUU B IaHHON TeMe
— 9TO KOHIICTIIIUS aJICOPOLIUU aICOPOIIMOHHOTO paBHOBECHS . BaskHeiine moHsATH: aicOPOCHT. aicop-
0ar, BUBI acOPOIUH, JOKATM30BaHHAS M JICIOKAIM30BaHHAsL aJCOPOIHsI, MOHOMOJICKYJISIpPHAs. U TOJIH-
MOJIeKYJIsipHast ajgcopOrusi, OnpeneneHue aacopouuu mo ['mbbcy ,M30TepMbl U H300aphl aICOPOITUH.
epaBHeHue Jlenrmiopa, ['eHpu, KOHCTaHTa aJCOPOLIMOHHOTO PABHOBECHS ,ITOJIMMOJICKYIISIpHAs ancopO-
uus bpynayapa - Omera - Temnepa

Tema « OCHOBHBIC IOHATHUS U MOCTYJIATHI CTATHCTHYECOH TEPMOANHAMHUKH»
1. ChopmynupyiiTe OCHOBHYIO UJCIO CTATUCTUYECKOM TEPMOJUHAMHKH.

2. IlpuBenuTte npuMephl TUCKPETHBIX U HEMPEPBIBHBIX pacipeieIeHUN.

3. JlaiiTe onpenencHue CIEAYIONUX MOHATHI CTATUCTHYECKON MeXaHUKH: (paz3o-
BOE IIPOCTPAHCTBO, (a30BbId 00beM, (pazoBasi TpaCKTOPHSI.

4. Kakue CymecTBYIOT CITOCOOBI CTATUCTUYECKOTO YCPETHEHUS MUKPOCKOITHYE-
CKHX CBOWCTB TEPMOJAMHAMUYECKOU CUCTEMBI?

5. Uto Takoe CTaTUCTUYECKUM aHCaMOJIb U B YEM CMBICT €r0 UCIIOJIb30BaHUsA?

6. KakoB ¢usuueckuii cMbIcn (GYHKIIUU paciipeneieHus B a3oBOM MPOCTPaH-
cTBe?

7. KakoB ¢usudeckuii cMbICI Teopembl JIMYBUIUIS O GYHKIIMH pacTipeesieHus?
8. Kakue BbI 3HaeTe TUIbI ancaMOel? Kakumu MakpOCKOTTMUECKUMHU TTePEeMEH-
HBIMH OHH OIKMCHIBAIOTCS?

9. [louemMy pa3Hble TUIIBI aHCaMOJIeH TPU pacueTe TEPMOJINHAMUYECKUX CBONCTB
JAI0T OJTHU U T€ K€ PE3yJIbTATHI?

10. ChopmynupyiiTe OCHOBHBIC MTOCTYJIAThI (HE MEHEE TPEX) CTATUCTUUECKON
TEPMOIMHAMUKH.

11. Yem oTnnuaroTCs APYT OT Apyra pacnpeaeneHus MakcBesia no npoeKuu
CKOPOCTH U T10 a0COMOTHOMY 3HAYEHHIO CKOPOCTH?

12. Yto Takoe TepMOJuHAMUYECKASI BEPOATHOCTH? UeM OHa OTJIMYaeTcs OT
CTaTUCTHYECKOW BEPOATHOCTHU?

13. MoxHo nu pacnipenenenne MakcBeiia CUuTaTh YaCTHBIM CIIy4aeM pacrpe-
nexenus bonpimana?

14. IlpuBeauTe HEe MEHEE NBYX OTJIMYUM KBAHTOBOM CTaTUCTUYECKOW TEPMOJIH -



HaMHKH OT KJIACCUYECKOU.

Memoouueckue pexomenoayuu no peuwieHuIo 3a0au.

[Tpuctynas K pacCMOTPEHHMIO NMPHUMEPOB U CAMOCTOATEIBHOMY DPEUICHUIO 3a]a4, HeoOXOAUMO BHHMa-
TEJIbHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BOIPOCY TEMbI. ba3oBble KOHIIENIUKU B JAHHOH TEMeE
— 9TO 3Hasl 3aKOHBI YNPABJISAIONIME IBUKEHUEM OTIEIbHBIX YAaCTHI[ ,MOHO YCTAHOBUTbH 3aKOHBI IMOBE-
JICHUSI MAKPOCKOTTMYECKUX CUCTEM . BakHEHIITNE MOHATHSA: CTATUCTHYECKOE yCpeaHeHue , pazoBoe Mmpo-
CTPaHCTBO  ,CTATHCTHYECKHE aHcaMOmu  ,pyHKIUS pacnpenenenusi, TeopemMa JImyBuIIs
,MUKPOKaHOHHYECKHI , KAHOHUYECKHIA, OOJBIION KaHOHMYECKHU aHCcaMOIu , pacnpenencHue MakcBel-
na , boapiMana . OTH MOHATHS CIeyeT BEIYYHTh U pa30o0paThCsl B UX COOTHOMmEHMX. [Ipu pemennn uc-
0JIb30BaTh (DOPMYITBI U AHATTMTUYECKHUE BHIPAKEHHUS JICKIIH 110 TaHHOM TeMe.

Tema «O01mHe COOTHOLIEHUS MEKAY CTATHCTUYECKHUMH M TEPMOAUHAMUYECKUMH (PYHKIHAMH.
Crartucrudeckasi TEPMOAUHAMMKA UI€AJbHBIX H PEAJbHBIX CHCTEM).

1.Kak cBsi3aHa 1oyiHasi CyMMa IO COCTOSIHUSIM CUCTEMBI U3 N OJIMHAKOBBIX

HEB3aMMOJEHCTBYIOLUX YaCTUILL C MOJIEKYJISIPHOM CyMMOM 1O COCTOSIHUSIM a) JIJISt

CBOOOTHO ABIKYILIMXCS YACTHIL; 0) U1 4acTHILl, GPUKCUPOBAHHBIX HAa MOBEPXHOCTU?

2. Yto Takoe rpdexTrBHasg Temneparypa? KakoB ee mops 10K BETUUHUHBI U151

BpalleHNs], KOJIeOaHUH, SJIEKTPOHHBIX NEPeX010B7

3. Ha yem ocHOBaHO paz0ueHHe TepMOIUHAMUYECKUX (QYHKIIUI Ha BKJIaJIbl OT

Pa3IMYHBIX BUJOB JIBHKEHUSA?

4. Kaxue BUbI IBUKEHUS BHOCST BKJIaJl B TEPMOAMHAMUYECKHE QYHKIIMN OJHOATOMHBIX WJI€AJIbHBIX I'a-
30B?

5. OT KakuxX MOJIEKYJSPHBIX apaMeTPOB 3aBUCAT MOCTyNaTeNbHasl, BpalllaTelib-Hasi, Koyie0aTenbHas
CyMMa 1O COCTOSIHUSIM?

6. CKOJIbKO BHYTPUMOJIEKYISIPHBIX KoJleOaHuit npoucxoaut B monekyinax H2,H20, CO2, CH4?

7. Kak cBsizaHa KOHCTaHTa paBHOBECUsl ra3o(a3sHON peakiiy ¢ CyMMaMHU MO COCTOSIHUSM OTAENIbHBIX
BelIeCTB?

8. CnpaBeasIuBO JIM paciipeesneHne MakcBea o CKOpoCTsIM Uil HeuJleallbHbIX ra3oB? OO0bsICHUTE,
oyemy.

9. Yrto Takoe KOHGUTYpallMOHHBINH HHTETpas? OT KaKUX TEPMOJINHAMUYECKUX

MIEPEMEHHBIX OH 3aBUCHUT B 00111eM cirydae?

10. Yemy paBeH KOHQUTYpallMOHHBIA UHTETpaJl JJi UJealbHOTO raza?

11. ChopmynupyiiTe TeOpeMy O COOTBETCTBEHHBIX COCTOAHUAX. KakoBbI ycio-

BHS €€ IPUMEHUMOCTH?

12. Kakue npuOnuxeHus UCTIONIb3YIOTCS TP BBIBOJIE BUPHAIILHOTO YPaBHEHUS

COCTOSIHMS JIJIS1 pa3peKEHHbBIX HEUJEAIbHBIX I'a30B?

13. IlpuBenute nBa mpruMepa NOTEHIMAIOB, ONMKUCHIBAIOIINX MEXMOJICKYJISIPHBIE

B3aMMOJCHCTBUA. Y JOBJIETBOPSAIOT JIU 3TU NOTEHIUAIIBI YCIOBHUAM TEOPEMBI O COOT-

BETCTBEHHBIX COCTOSIHUSAX?



14. Kak cBsi3aH BTOpO BUpHATBHBIN KOAGOUIIMEHT C IMapaMeTpaMu MEXMOJIe-
KYJISIPHOTO B3aUMOJIEHCTBUSA?

15. MOXHO 711 METOIaMU CTaTUCTUUYECKOI TEPMOJIMHAMUKHU BBIBECTH YpPaBHEHHE
Ban-nep-Baanbca?

Memoouueckue pekomenoayuu no peuieHuIo 3a0au.

[Ipuctynas Kk pacCMOTPEHHIO MPHUMEPOB U CAMOCTOSITEIbHOMY PEIICHUIO 3a7ady, HEOOXOJUMO BHHMa-
TEJIbHO MPOYECTh KOHTEHT IO COOTBETCTBYIOLIEMY BONPOCY TeMbl. ba3oBble KOHIENIMH B JaHHOW TeMe
— 3TO KOHIIETILMS CYIIECTBOBAHHUS CBSI3M MEXIy (QYHKUIUEH pachpeeeHHs] paBHOBECHON CHUCTEMBbI U
TEPMOJUHAMHYECKHUMH CBOWCTBaMH . BaskHel1Iiie MOHATHS: TEPMOJUHAMIYECKAsE BEPOSTHOCTh, (hOpMY-
na bonpiMaHa ,CcTaTHCTUYECKAsh CyMMa, CBSI3b CYMMBI TI0 COCTOSTHUSIM C TEPMOJUHAMHYECCKUMH (DYHK-
HUSIMH ,MOJICKYJIIpHAsl ,[IOCTYINATeIbHAsl, BHYTPEHHSISI CyMMa IO COCTOSIHUSIM, YPaBHEHHUS COCTOSIHUS
UJICATHbHOTO Ta3a , KOHCTaHTa PaBHOBECHUS , CYMMa IO COCTOSIHMSIM PEAIbHOTO Ta3a. DT MOHATUSA CIIETY-
€T BBIYYHTb M pa3o0parbcs B UX cooTHouleHusx. [Ipu permienun ucmnonb3oBaTh GOpMysbl U aHATUTHYE-
CKHUE BBIPAKCHHS JIEKIIMU IO JAHHOM .

Tema «@opMajibHASI KHHETHKA)

1. KakoBa riiaBHas 3ajja4ya KHHETUYECKOT'O UCCIIECOBAHUSI XUMUYECKON peakiuu?
2. JlaiTe onpeneneHus CASAYIOMINUX MOHATHI: UHTEPMEAUAT, FJIeMEHTapHas pe-
aKLUs, MEXaHNU3M peaKkluu, IEPEeX0JHOE COCTOSIHUE, CKOPOCTh PEAKIINK, KHHETHYE-
CKO€ YpaBHEHME, KHHETUYECKasi KpUBasl.

3. Kak cBsi3aHbI CKOPOCTB 110 aMMHUAKY, CKOPOCTb IO KUCIOPOAY U o011as
CKOpPOCTh peakunu roperust ammuaka 4NH3 + 302 = 2NO + 6H20?

4. Kakue u3 nepeunciieHHbIX BEJTMYUH MOTYT IPUHUMATh a) OTpULATEIbHbIE;

0) 1poOHBIE 3HAUEHHSI: CKOPOCTh PEAKIINH, MOPAIOK PEAKIIMH, MOJIEKYISIPHOCTh
peaKIMy, KOHCTaHTa CKOPOCTH, CTEXUOMETpUUYECKH Kod(ppuuneHT?

5. Kakas u3 nepedrcieHHbIX BEIMYUH MOXKET IPUHUMATh TOJIBKO LIEJble 3Haue-
HUS: a) IOPSIIOK PeaKIiK; 0) CKOPOCTh PeaKkIuy; B) MOJIEKYJISIPHOCTh peaKIUK?
6. Hannmure BeIpakeHUs AJ1 3aKOHA JCHCTBYIONTUX MacC B ClIydae dJIeMEH-
TapHbBIX peakluii IEpPBOro, BTOPOTO U TPETHETO MOPSAIKOB.

7. MOXeET I CI0KHAsI peaKIUsl UMETh LEIbIA MOPSA0K?

8. Uemy paBHa pa3MEpHOCTb KOHCTaHTBI CKOPOCTH JUIsl pE€aKLUii IIEPBOTO, BTO-
pOTo U TPETHETO MOPAJIKA, €CIIN KOHLIEHTPALUs BbIpa)KEHA B MOJIb * J1—17

9. MoeT 11 CKOPOCTh CJIOKHOM peakliiy 3aBUCETh OT KOHLEHTPALlUU IPOAYK-
TOB peakyu?

10. Kakue cymecTByIOT criocoObl U3MEepeHUsl KOHIIEHTpaIUil pearupyommx Be-
niecTB?

11. Yto Takoe nceBnonopsaok peakuuu? Yem oH oTaudaercs oT oOLero mno-
psanka?

12. Ucnonb3ys KMHETHYECKUe KpuBble Ha puc. 17.4 (u. 1, § 17), moctpoiite
rpaduKy 3aBUCUMOCTEN CKOPOCTH PEAKIMH MO KaXIOMY BEIIECTBY OT BPEMEHH.
13. ChopmynupyiiTe MpUHIIMIT HE3aBUCUMOCTH XUMUYECKUX peakiuii. Kakum
00pa3oM KOHKYPHUPYIOIIHE PEaKIUU BIUSIOT Ha CKOPOCTh dJIEMEHTapHOM peakuun?
14. Yem oTimaaroTcst GOpMYITUPOBKH 3aKOHA ICUCTBYIOIIMX MacC TSI SJIEMEH-
TApHBIX U CIOKHBIX PEAKIUi?



15.ChopmynupyiiTe mpsamMyro U 0OpaTHYIO 3aJja4ll XUMHYECKON KHHETHUKH.
[IpuBenuTe KOHKpPETHBIE IPUMEPBI PeaKIUil 1-ro u 2-ro nopsaxa.

16. Onpepenure nepuo noxypacnaaa st peakuuu 0-ro nopsijika.

17. I[louemy Ha puc. 18-1 (u. 1, § 18) kuHeTHUECKNE KPUBBIE B KOHILIE PEaKIIUU
OTKJIOHSIFOTCSL OT IIPSIMBIX?

18. Ha omHOM rpaduke n3o0pas3uTe 1Be KHHETUUECKHUE KPUBBIC ISl peakIuil 1-ro
MOPSIIKA C Pa3HBIMU KOHCTAHTAMHU CKOPOCTHU U YKAXKUTE KPUBYIO, COOTBETCTBYIOLIYIO
00JIbIlIel KOHCTAHTE.

19. Ha onaoM rpaduke n3o0pa3ute KHHETHISCKHUE KPUBBIC Il peakiuii 1-ro
NOpAJKA U 2-T0 NOPSAJKA, €CIIU HauyalbHbIE KOHIIEHTPALMU BCEX PEAr€HTOB PaBHBI

1 Monb: 1—1 ¥ BCe KOHCTaHThI CKOPOCTH, BBIPAXKEHHBIE Uuepe3 MoJb - 1—1 U c,
paBHbI 1.

20. [Ipu kakux ycioBusx peakiusi A + B — P MoxxeT onuchIiBaThC KHHETUKON
1-ro mopsiaka?

21. 3a kakoe Bpems 75% BeriecTBa BCTYIHUT B PEaKIIUIO a) epBOro, 0) BTOporo,

B) TpeThEro nopsiaka’?

22. MoxHo 11, aHajgorudno gopmyne (18.9) (u. 1, § 18), onpenenuts cpenHee
BpeMs KU3HH JIJISI peakluu 2-To mopsiaka?

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

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

U pEelINTEe KHHETUYECKOE YPaBHEHHE, HalIUTE IEPUOJI ITOJIypacnaia.

25. Jlns peakuuu 1-ro mopsiika OnpeaeauTe 3aBUCUMOCTh CPEIHEH CKOPOCTH peakIiu B uHTepBane (t1,
t2) oT cpenneii koueHTpanuu (cl + c2)/2.

26. [IpuBenuTe mpuMepsl OOPATUMBIX PEAKIUI MEPBOTO MOPSAKA.

27. Kak cBsi3aHa KOHCTaHTa paBHOBECHS B 0OpPAaTUMOI peakliuy ¢ KOHCTaHTaMU
CKOPOCTH 3JIEMEHTAPHBIX CTAUI?

28. N300pa3urte KnHETUYECKHE KpUBbIE 17151 00paTumMoii peakuuu ¢ K = 1.

29. Korga ckopocTs 00paTuMoi peakiiuu 00Jibiiie — BOJU3HM PaBHOBECHS HIIH
Bnanu ot Hero? [lonTBepanTe OTBET ¢ MOMOIIbIO cooTHOMeHus (21.11) (u. 1, § 21).
30. Kak usmeHnsiercs Bpems penakcaiu (T. €. BpeMs MPaKTUYECKOT0 YCTaHOBIIEe-
HUS PaBHOBECHUs) C pocToM Temreparypsl? [louemy?

31. IlpuBenuTe MpuUMeEpPHI MapaLIEIbHBIX peakinii (He 00s13aTeNIbHO MIEPBOTO MO-
psaKa).

32. IToueMy B mapaJyIeIbHBIX PEAKIUSAX EPBOTO MOPAJIKA KOHIIEHTPAUU MPO-
JyKTOB TIPOTMIOPIIMOHAIIBHEI APYT IPYyTy?

33. O0OBscHUTE, TOYEMY B MapajlIeIbHBIX pEaKLUIX JIUMUTUPYIOIIEH cTaauei
SIBJIETCS OBICTpAsk peaKIusl.

34. MoXHO 1M AJis1 cy4asi ABYX MapajliebHbIX peaklMil MepBoro nopsaKa

HaWTH 00€ KOHCTAHTBI CKOPOCTH 110 €IMHCTBEHHOM KMHEeTHYeCcKoi kpuoi? Ecnu na,
TO KakK 3TO CAENaTh?

35. Kakue ycinoBus cocOOCTBYIOT KHHETHYECKOMY KOHTPOJTIO, a KaKhe — Tep-
MOJAMHAMUYECKOMY B MapAJIIEIbHBIX PEAKIUAX ?

36. cnonib3ysi KWHETUYECKHE YPAaBHEHUS, HO HE penlasi ux, JOKaKUTE, YTO

B [IOCJIEZIOBATEIBHBIX PEAKIIUAX TOUKA epernda Ha KWHETHUYEeCKONH KPUBOM MPOIyKTa
COBIAJAET C TOYKOM MAaKCUMyMa KOHIIEHTPALIMY UHTEpMEINATA.



37. Ilpu Kakux yCIOBUSIX CKOPOCTh NIEPBOM CTAIMH B LIETIOYKE JABYX MOCIIEI0BA-
TENBHBIX PEAKIMI MPaKTUUYECKU paBHA CKOPOCTU BTOPOU CcTaauun’?

38. HaiinuTe Belpa)keHHE )11 MAKCUMaJIbHOW KOHLEHTPALlUU UHTEpMEaraTa

B kKuHeTH4eckoit cxeme A — B — D. Ot 4ero 3aBUCHUT 3Ta BeJIMYNHA — TOJIBKO OT
OTHOIICHUS KOHCTAaHT CKOPOCTH WJIA ¥ OT UX a0COTIOTHBIX 3HAYCHMIA?

39. Haitgure nipeaesnbl BETUYUHBI VY

I=y mpu a) y — 0; 6) y —o0; B) y — 1.

40. JlokaxxuTe, 4TO B OCJIEA0OBATEIbHbBIX peakiusix A — B — D oTHoieHue
MaKCHUMaJIbHOW KOHIEHTPAllMU MHTepMeraTa K KOHLIIEHTPALUU peareHTa B 3TOT ke
MoMeHT Bpemenu paBHoO k1/k2.

41. Yto Takoe BEKOBOE PaBHOBECHE U YEM OHO OTJIMYAETCS OT MIEPEXOAHOTO
paBHOBecHsI? Bo3MOKHO 711 BEKOBOE paBHOBECHE B LIEMIOUKE, COJIeprKalleil Ooiee
JBYX CTaguii?

42. O6psacHUTE, KaK, U3MEPsIs MOJI0KEHUE U BETUYUHY MAKCUMyMa Ha KHHETH-
YeCKOW KpUBON MHTEPMEANATA, MOXKHO OMPEEIUTh KOHCTAHTBI CKOPOCTH OTIEIBHBIX
CTaui B OCIEA0BATENbHBIX peakuusix A — B — D.

43. OnuiuTe OJMH U3 CIIoco00B (10001 ) peneHrs 00paTHOM 3a1a4uu IS
IIOCJIEI0BATEIIbHBIX PEAKIIUH.

44. He pemiast KHHETUYECKUX YPAaBHEHUH, KAYECTBEHHO ONUIIINTE KUHETHUYECKUE
KpUBBIE JUIsl TPEX MOCIIE0BaTENbHbIX peakuuii Al — A2 — A3 — P npu ycnosuu,
YTO BCE KOHCTAHTBI CKOPOCTH MPUMEPHO PABHBI IPYT APYTY WIH UMEIOT OJUH U TOT
K€ MOPSIIOK BEJTHUUMHBI.

Memoouueckue pexomenoayuu no peuwieHulo 3a0au.

[Ipuctynas Kk pacCMOTPEHHIO MPHUMEPOB U CaAMOCTOSTENILHOMY PEIICHUIO 3aa4, He0OXOAUMO BHUMA-
TEJIHHO MPOYECTh KOHTEHT MO COOTBETCTBYIOIIEMY BONPOCY TeMbI. ba3oBble KOHIENIIMKA B JaHHOW TeMe
— 3TO KOHOCIIIUA KMHCTUYCCKOTI'O 3aKOHa I[CﬁCTBHH Macce , HOprILOK peaKHI/II/I , U HpI/IHHI/IH KBa3ucra-
III/IOHapHOCTI/I nu KBaSI/IpaHOBeCI/ISI . BamHeﬁmHe IIOHATHUSA :3aKOH HeﬁCTBHH Macce , MOJ'ICKy.]'IprHOCTI) peaK-
onu, HpﬂMafI n 06paTHa${ 3ajJada ,KOHCTaHTa CKOpOCTI/I 5 HpI/IHHI/IH KBa3I/ICTaHI/IOHapHOCTI/I 158 KBa3I/IpaHOB€-
cH4i,. 3TI/I IIOHATHUA CJ'IC)IyeT BbIYYUTH U p3306paTI)C$[ B UX COOTHOIIICHUAX. HpI/I peHIeHI/II/I HNCIIOJIB30BATh
dbopMybl U aHATUTHYECKUE BBIPAKEHUS JISKIUH 10 TaHHON TeMe.

Tema «Teopusi XUMHYECKOH KMHETUKID)

1.Copmynupyiite OCHOBHBIE TOMYILEHHUS TEOPUH AKTUBHBIX CTOJIKHOBEHHH.

2. Ilepeuncnute OCHOBHBIE THUIIBI CTOJIKHOBEHNN. YeM OHUM OTIIMYAOTCS IPYT OT
apyra?

3. Kakyto pazMepHOCTh UMEET a) CEUCHHUE CTOJIKHOBEHUS;, 0) CeUCHHUE peaKIuu’?
4. O6bsicHUTE (PU3NUECKUI CMBICT CTEPUYECKOTO0 MHOXKHTETS, TaliTe ero cTa-
TUCTUYECKYIO U TEPMOAMHAMHUUYECKYIO MHTEPIIPETALIUIO B paMKax TEOPUH aKTUBHPO-
BaHHOT'0 KOMILJIEKCA.

5. B xakoMm citydae ceuyeHHe CTOJIKHOBEHUS OO0JIbIIe — NIl )KECTKHUX cep HITH
B ClIy4ae NMPUTSHKEHUSI MOJIEKY?

6. Kak cBsi3aHa ONbITHAS YHEPTHS AKTUBALIMKM C UICTUHHOW B paMKaX TE€OPUU
CTOJIKHOBEHUI?

7. U300pa3ure THIINYHYIO 3aBUCUMOCTb KOHCTAHTBI CKOPOCTH MOHOMOJIEKYJISIP-



HOUW peaKkuu OT JaBJICHHUS.

8. Uto Takoe AaBieHUE MEPex0/1a U KaK OHO CBSI3aHO C KOHCTAHTaMU CKOPOCTH
OTJIETIbHBIX cTaaui B cxeme Jlunaemana?
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9. N300pa3uTte MOTCHIMATBHYIO KPUBYIO ABYXaTOMHOMN MOJICKYJIbI U YKOKHUTE HA
HEel DHEPruio U JUIMHY CBS3U.

10. YTo Takoe akTUBUPOBAHHBIN KOMILIEKC?

11. Kak onpenensercs KoopAuHaTa peakiiui Yepe3 MOBEPXHOCTh MOTEHIHAIIb-
HOM 3Hepruun?

12. ChopmynupyiiTe OCHOBHBIE TOMYIICHHS TEOPUN AKTUBHUPOBAHHOT'O KOMILICK-
ca. KakoBbl orpannuenus 3Toi Teopuu?

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

14. Hanummte OCHOBHOE ypaBHEHHUE a) TECOPUU aKTUBHBIX CTOJIKHOBEHHIA;,

0) TeoOpuU aKTUBUPOBAHHOTO KOMILIIEKCA.

15. B kakux peakuusx TAK u TAC narot 6;113KHe BRIPOKESHHS JIJ1T KOHCTAHTHI
ckopocTtu?

Memoouueckue pekomenoayuu no peuieHuio 3a0au.

[Ipucrynas k pacCMOTPEHHUIO NPUMEPOB U CaAMOCTOSITEIbBHOMY PEIICHMIO 3aJad, He0OOXOIMMO BHUMa-
TEJIBHO IPOYECTh KOHTEHT 110 COOTBETCTBYIOLIEMY BOIIPOCY T€MBI. ba30BbIe KOHLIENIMY B JAHHOW TEME
— 3TO KOHLEMNUUS DHEPIrUM aKTHBALMM JJIS JIEMEHTApHOIO aKTa XMMHMYECKON peakuuu . Bakneimue
MOHATHUA . ITOBEPXHOCTb MOTEHLMAIBHON DHEPrUM, IIYTh PEAKLUU, IIEPEXOJHOE COCTOSHUE, AKTUBUPO-
BaHHBI KOMIUIEKC, CTepUUYecKHil (akTop, TpaHcMuccuoHHbIM koadduuudnt , TAK, TAC, dopmyna
Tpayrna — Jletouca ,cxema JluHnemana , MOHO- , Ou- , TpUMOJIEKYJIsipHbIe peakuuu B Teopun TAK u
TAC, poToxumudeckue peaklnuu, KBAaHTOBBIM BBIXOJ, 3aKOHBI (POTOXUMHUH .OTHU MOHATHUS CIIEAYET BbI-
YUUTh U pa3o0parbcs B UX COOTHOLIEHUX. [Ipu pemeHnn ncnoiab3oBaTh GOPMYNIbI U aHAIUTUYECKHE
BBIPAKEHUS JICKIIUH 10 JAHHOU TEME.

Tema «Kataaunz»

1. B ueM cocTouT 001Ul MEXaHU3M JEHCTBUS KaTaau3aTopoB?

2. KakuMu cBOHCTBaMHM JIOJKHBI 001a1aTh KaTalu3aTophl?

3. Yto Takoe TOF u TON? OObsicHUTE pazanyue MeXy HUMH.

4. Ilpennoxurte KOJINYECTBEHHBIN KPUTEPUI 111 XapaKTEPUCTUKH CEIEKTUBHO-
CTH KaTaau3aropa.

5. Kakne xapakTepuCTUKH peakni H3MEHSIOTCS MO/ AEHCTBUEM KaTaJIn3aTo-
POB, a KaKHe OCTAIOTCSI HEU3MEHHBIMU?

6. ChopmynupyiTe TPUHITUIIEI CTPYKTYPHOTO U SHEPTETHYECKOTO COOTBETCTBHSI.
7. IlepBast cragus pas3iioKeHUs 030HA MO AEHCTBUEM KaTallu3aropa — aTo-
MapHoro xJyiopa — onuceiBaercs ypaBuenuem Cl + O3 — CIO + O2. Cuuras, 4o
IIPOLIECC B LIEJIOM JIBYXCTaJUIHBIN, HAIIUIIUTE YpAaBHEHUE BTOPOM CTAIUU.

8. DHeprus akTUBaLMU THIPOJIN3a caxapo3bl B KUCIOTHOM cpesie paBHa

107 x/Ix - Mmop—1, a B mpucyTcTBUH pepMeHTa caxapasbl — 36 kJx - momb—1.
Bo ckonbko pa3 ckopocTh (hepMEHTATUBHOMN peakiuy O0IbIIe CKOPOCTH PEaKLIUU
B KHUCIIOTHOM cpeze nipu 25°C?



9. YUemy paBHa ckopocTh peakiuu (23.3) (cm. 4. 1, § 23) B kBa3UpaBHOBECHOM
npUOIMKEHUU?

10. B yem pa3Huma Mexay crienn(puIeckuM 1 OOLIM KHCIOTHBIM KaTaau3oM?

11. Yro takoe ¢pynkmus kucaorHoctd ['ammera? Kak oHa cBs3aHa ¢ BOZOpoa-
HBIM IT0Ka3aTeem?
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12. IIpeacraBwpTe cooTHomeHUE (23.11) MKy ONMBITHON KOHCTAHTOW CKOPOCTH

k 1 kucnoTHOCTHIO cpesbl h0 B iMHEHHON (hopme, O3BOIISIONIEH OMPEeIUTh Mapa-
MeTpsl k2 1 Kb ¢ momoIbro JTMHEHHONU perpeccuu.

13. N306pa3ute rpaduk 3aBUCUMOCTH CKOPOCTH (hePMEHTATUBHOM PEaKkIMu OT
KOHIIeHTpauuu cyoctpara. Kak no rpaduky onpenenuTs KOHCTaHTy Muxasnuca?
14. KakoBa pa3mepHocTbh KOHCTaHThl Muxasnuca? Kak oHa coryacyercs ¢ onpe-
nenennem (23.18) (em. u. 1, § 23)?

15. O6bsacHUTE PU3NYECKUI CMBICI ITapaMeTPOB ypaBHEHUSI Muxasnuca—
MenreH.

16. 3anummTe ypaBHEHUsI KOHKYPEHTHOTO U HEKOHKYPEHTHOTO HHTHOUPOBAHUS

B KoopauHaTtax JlalinynBepa—bepka. [IpeacraBpTe 3TH ypaBHEHUS B rpaduuecKoM
BU/JIE /ISl TPEX Pa3HbIX HAauaJbHBIX KOHIEHTpaluii nuruouropa (Bkiatoyas [1]0 = 0).
OOBbsicHUTE, KaK HAWTH KOHCTAHTY HHTHOUPOBAHHS.

17. 3anummte ypaBHEHUsI KOHKYPEHTHOTO M HEKOHKYPEHTHOTO HHI'HOMPOBAHHS

B koopauHatax 10 — r0/[S]0. [IpencraBbTe 3TH ypaBHCHHS B rpaUuecKoM BUAC JUIS
TpeX pa3HbIX HaYaIbHBIX KOHIIEHTpauuii narudutopa (Bxitoydas [I]0 = 0). O6bsc-
HUTE, KaK MOKHO OIPEJIeIUTh KOHCTAHTY HHIMOUPOBaHMUS.

18. [Touemy npy HEKOHKYPEHTHOM MHTHOMPOBAHUH MPEIOIaraeTcs, 4To KOH-
ctaHThl nucconuanuu kommiekcos EI u ESI onnHakoBbI?

19. YUem sHepreTrueckas KpuBas reTeporeHHoro karanusa (puc. 23.5) ominya-
€TCsl OT TaKOBOM 711 TOMOTeHHOro Katanu3a (puc. 23.1) (em. u. 1, § 23)?

20. YkaxuTte Ha puc. 23.5 BeIMUNHBI KaXyIIEeHCs SHEPTUU aKTUBAI[UH reTe-
POTEHHOW peaKky U SHTAJIBIINU a1cOpOLMU peareHTa. B uem paszHuia Mexay
Ka)KyIlleNcsl 1 UICTUHHOM dHepruel akTUBAlluU TeTEpPOreHHOMN peakinuu?

21. B 4eM coCTOUT pa3iInyue MeXAy KUHETUIECKUMH YPABHEHUSIMU JUIsI TOMO-
TeHHBIX peakluil U peakiuil B aIcCOpOIIMOHHOM clioe?

22. Yro o01Iero U B 4eM pazinune MEX1y MEXaHU3MaMu (epMEHTaTUBHOTO

Y T€TEPOreHHOr0 Karanusa?

Memoouueckue pekomenoayuu no peuieHuIo 3a0au.

[Ipuctynas k pacCMOTPEHHIO MPHUMEPOB U CAMOCTOSITEIbHOMY PEIICHHIO0 3a7ady, HE0OXOJUMO BHHMa-

TCJIBHO MPOYCCTh KOHTCHT IO COOTBETCTBYIOIIEMY BOIIPOCY TEMBEI. bazoBrie KOHICIIIINH B )IaHHOI\/'I TEME

— 9TO KOHICIIHA YIIPABJICHUA BHCpTI/ICﬁ AKTUBAllUU U CKOPOCTLIO XUMHYECKOMN pCaKknun 4Cepe3 KaTaliu-
34TOPHBI . Baxwneiinine moHITH: ONpCANJICHUA KaTalui3a , TOMOTE€HBIM KaTaJ'II/I3,KHCHOTHO-OCHOBHLIﬁ Ka-
TaJln3, (I)YHKL[I/IH KUCIIOTHOCTH ['amMmeTa , TCTCPOT™ €HHBIM KaTallu3 ,» PC)KUMBI TCTCPOrCHHOI'0 KaTajinia ,
KHHCTHKA TCTCPOTrCHHO- KATAJIUTHYCCKUX PCAKIUU ,TCOPHUA MYJILTUIIIICTOB EaHaHI[I/IHa, AKTHUBHBIX aH-

camOueit Kobo3eBa . DT MOHATHS CIIEYET BBIYUUTh U pa3o0paThCsl B UX COOTHOIIEHUAX. [Ipu permennn

HCIIOJIb30BaTh Q)OpMy.]'II)I N aHAJIIMTUYCCKUEC BBIPAXKCHUA JICKIUU 10 HaHHOﬁ TEME.



Tema «PaBHOBecHbI€ U HEPABHOBECHbIE SIBJIEHUSI B PACTBOPAX JIEKTPOJIMTOBY»
1.JlaitTe onpenenieHre NOHATHUS <K3JEKTPOIUT>>.

2. [Touemy B pacTBOpax 3JIEKTPOIUTOB, KaK IMpaBuIio, HaOIr0Aat0TCs Oolee
3HAUYUTEIIbHBIE OTKJIOHEHHUS OT UACAIBHOCTH, YEM B PACTBOPAX HEIJIEKTPOIUTOB?
3. MOKHO 711 3KCIIEPUMEHTAJIBHO OIPEAETUTh AKTUBHOCTU OTJEJIbHBIX HOHOB?
[Touemy?

4. JlaitTe onpeaesieHus: MOHATUI <KCpeHSsI HOHHAS aKTUBHOCTH>> U <K CPEIHUI
MOHHBINA KO3 PHUIUEHT aKTUBHOCTH >>.

5. IlpuBeaute Tpu criocoda BeIpaKEHUS] AKTUBHOCTH MOHOB B Pa3HBIX KOHIICH-
TPAIMOHHBIX IMKaTax. Kak Ha3bIBaIOTCS COOTBETCTBYIOMIUE KOI(DPHUITMCHTHI aKTHB-
HocTu? Kak OHM COOTHOCATCS MEXIY COO00M?

6. Kak cBs3anbl Mexay co00i aKTUBHOCTU MOHOB, CPE/IHSSI HIOHHAS! aKTUBHOCTh

Y aKTUBHOCTb 3JIEKTPOIUTA?

7. YTo Takoe UOHHAs cuja pacTBopa?

8. Cchopmynupyiite mpaBuiIo HOHHOM cuiibl. KakOBbI rpaHUIIBI €70 TPUMEHHMO-
ctu? Vimeet 11 0HO TeopeTHueckoe 000CHOBaHUE?

9. [lepeunciure ucxoaHbIe OJIOKEHUS Teopun [ledas—XroKkers.

10. JlaiiTe onpeneneHus MOHATUN <KIIEHTPAIbHBIN HOH>> U <KHOHHAs aTMochepa>>.
11. Yto Takoe paauyc noHHOM atMocdepbl? OT KakuX MapaMeTpoB OH 3aBUCUT?
12. 3anummuTe ypaBHeHUE TIepBOro npubamkenus teopuu Jlebas—Xrokkens as
pacuera cpeHero HOHHOTO K0d(hPHIMeHTa aKTUBHOCTH. Y K&KUTE KOHIIEHTPAIIMOH-
HYIO TPaHUILY €r0 IPUMEHUMOCTH.

13. Ot kakux napameTpoB 3aBUCUT KOOPPUIIMEHT A B ypaBHEHUHU NIEPBOTO
npubmmkenus teopun Jedas—Xrokkens?

14. 3anumure ypaBHeHHE BTOpOro npudnuxkenus reopun Jledas—Xrokkens. [1o-
SICHUTE (PU3MUECKHUI CMBICT TTapaMeTpa a.

15. Kak pacmupsiroTcsi KOHUEHTPAIMOHHbIE TPAHUIIBI TPUMEHUMOCTH TEOPUU
JleGas—X10KKeNs B paMKax YpaBHEHHs TPETHET0 MPUOIMKEHHUS U YpaBHEHUS
Xapnena—OyoHa?

16.J1aiiTe onpenenenue MOHATUS <<KyAeJIbHAs JIEKTPOMPOBOIHOCTEL>> PacTBOpa
anekTponauTa. OT Kakux nmapameTpoB oHa 3aBucUT? KakoBa ee pa3MepHOCTh?

17. Kak ynenpHas 31€KTpONPOBOAHOCTh PACTBOPOB JIEKTPOJIIMTOB 3aBUCHT OT
koHIeHTpanuu? [louemy Ha 3TON 3aBUCHMOCTH HAOII0O1A€TCS MAKCUMyM?

18. MaitTe onpeneneHus NOHATHI <KMOJIIpHas 3JIEKTPOINPOBOAHOCTE>> U <KIKBU-
BaJIEHTHAs 3JIEKTPONPOBOAHOCTH>>. KakoBbl pazMepHOCTH 3TUX BennunH? Kak oHun
CBSI3aHBI C YACIbHON 3JIEKTPONPOBOTHOCTHIO?

19. Kak skBUBaJIEHTHAs 2JIEKTPOIIPOBOTHOCT 3aBUCUT OT KOHIIEHTpAIUH (pa3Be-
nenust)? Yto Takoe npeenabHas SKBUBAJIEHTHAS 3IEKTPOIPOBOAHOCT?

20. Kak cBsi3aHbI MeX 1y CO00I SKBHUBAJIIEHTHAS DJIEKTPOIIPOBOTHOCTD U TIpe-
JieNbHAsE YKBUBAJIEHTHAS SJIEKTPOIIPOBOTHOCTh B Pa30aBIEHHBIX PACTBOPAX CIAOBIX
AJIEKTPOJIUTOB?

21. Chopmynupyiite 3akoH Konbpayira (3aKkoH KBaipaTHOTO KOpH:). J{7s Kakux
AJICKTPOJIUTOB U B KAKOUM 007aCTH KOHIICHTPAIMI OH BBITIONHsETCS? VIMeeT i oH



TeopeTuieckoe 000CHOBaHUE?

22. Kakyro BeJIMUMHY Ha3bIBAIOT NOABMKHOCTBIO MOHA? KakoBa ee pa3MepHOCTH?
23. Chopmynupyiite 3akon Konppayiia o He3aBHCHMON MUTpaIiii HOHOB. KakoB
ero puzmueckuit cMpici?

24. JlaiiTe onpenesieHUe NOHATUS <KUUCIIO0 nepeHoca>> noHa. Kakona ero pasmep-
HocTh? Kak OHO CBSI3aHO ¢ MOJIBHKHOCTHIO HOHOB B pacTBOpe?

25. YeM OOBACHSIOT aHOMAJILHO BBICOKME MOABM>XHOCTU HOHOB H+ 1 OH—

B BOJHBIX pacTBopax?

26. Yrto Takoe <K CTOKCOB paanyc>> noHa? Kak oH COOTHOCUTCA ¢ KpUCTAJIIOrpa-
buyeckum paguycom?

27. Kak 3KBUBaJICHTHAs 3JIEKTPOIIPOBOJHOCTD 3aBUCHUT OT TemnepaTypbl? Uem
00yCIOBJIeHA 3T 3aBUCUIMOCTH?

28. Chopmynupyiite nmpaBuio Banbaena—IlucapxeBckoro u ykaxute yCiaoBuUs
€ro MPUMEHHUMOCTH.

29. JlaiiTe onpeneneHus MOHATUN <KPETaKCAMOHHBIN>> U <K3eKTpodopeTrye-
CKUI>> 3 dekThl. B ueM npuIrHbl NX BOZHUKHOBEHUS?

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

Memoouueckue pekomeHnoayuu no peuieHuIo 3a0au.

[Tpuctynas K pacCMOTPEHMIO NMPUMEPOB U CAMOCTOATENBHOMY DELICHHIO 3aj]lady, He0OXOAMMO BHHUMa-
TEJIBHO MPOYECTh KOHTEHT 10 COOTBETCTBYIOLIEMY BOIIPOCY TE€MBI. ba30Bble KOHIENIIMH B JaHHON TEMe
— 9TO KOHIIENIHS HOH —IUIIOJIBHOTO U MOH — NOHHOI'O B3aUMOJICHCTBUS M KOJMYECTBEHHOT'O ONHCAHUS
CBOMCTBA ATHX CUCTEM KaK B COCTOSIHUM PaBHOBECHUS ,TaK M MPHU MPOXOKJIECHUH IJIEKTPUUECKOTO TOKA U
MIPOTEKAaHUN OKUCIIUTEIbHO — BOCCTAHOBUTEIBHBIX M JIPYTMX IPOLECCOB B UX oObeme. Bakueimue mo-
HATUS: AJEKTPOJIUT, AJIEKTPOJUTHYECKAsI TMCCOLMALINS, COJIbBAaTallis, NOH — MOHHOE B3auMOJEICTBHE
JAOHHas atMocdepa ,k03(pPUIMAT aKUBHOCTHU ,lIEPBOE , BTOPOE, TPEThe Mpudamxkenue teopun Jledas —
Xrokkens , 1updy3ust 1 MUTpalyst HOHOB , AJIEKTPOIPOBOJHOCTH , YHCIa MepeHoca, 3akoH Konppayma ,
3JIeKTPO(OpeTHUECKUI U perakcalmoHHbIN 3dekThl , 3pdpexT Buna , [lebass —PanpkeHrareHa, aHaMalb-
Hasl JIEKTPOIIPOBOIHOCTh. JTHU MOHATHUS CIEyeT BbIYYHUTh U pa3oOparbes B MX cooTHoweHusx. [lpu pe-
IIIEHUH UCTIONB30BaTh (PO M aHATUTHUUECKHE BBIPAXKEHUS B JIEKLIUH 110 JJAHHOU TeMe.

Tema «TepmoguHaAMHKa 3JIEKTPOXMMHYECKHUX Lienen»

1. ChopmynupyiiTe mpaBuiia CXeMaTHIECKOM 3aMMCH AJIEKTPOJIOB U TIETeH.

2. Kakas nens Ha3bIBaeTCs MPaBUIBLHO pa3oMKHyTOU? [IpuBennuTe npumep Takoi
LIETIH, 3AMHILINATE €€ CXEMY.

3. JaiiTe onpeneneHust MOHATHI <IIEMb C IEPEHOCOM>> U KIIeTb 0e3 mepeHoca> .
[IpuBenuTe mpuUMeEpPHI TAKUX LETIEH.

4. Yto takoe nudPpy3noHHBIN MOTEHITMAN? B yem nmpuynHa ero BOSHUKHOBEHUS?
Kak ero ycrpanstor?

5. Haiite onpenenenue nousatus <KIJC uenu>>. Kak ee uzmepsitor? Kak cBsa3ana
SJIC uenu ¢ sHeprueit 'mdb6ca nmpoTekaromieil B Hel peakuu?

6. ChopmynupyiiTe yCIOBUS 3JIEKTPOXUMHUUECKOTO PABHOBECHSI HA TPAHULIE
3IEKTPOI—PacTBOP.



7. YTto Takoe rajabBaHu-MOTEHIHAN? MOXXHO JI €ro SKCIEPUMEHTAIBHO U3Me-
PUTH UM TEOpETUYECKU paccuuTarh? [louemy?

8. 3anummuTte ypaBHeHue HepHcTa a1 3 IEKTPOIHOTO OTeHIana. Yto Takoe
CTaHJIapPTHBIN 3JIEKTPOIHBIN oTeHnuan? Kak ero nuamepstor? MoxHO M ero pac-
CUHUTAThH?

9. Chopmynupyiite nmpaBuiio Jlrotepa. [IpuBeaure npumep €ro UCIOIb30BAHHMS.
10. IIpuBeauTe mpUMeEpPHbI FJAEKTPOOB IIEPBOTO U BTOPOTO POa. aUIIUTE UX
CXEMBbI, IPOTEKAIOIINE PEAKIINHN U BHIPAXKEHUS ISl DJIEKTPOIHBIX OTEHIIHAIOB.
11. Kakue nenu Ha3pIBatOT KOHIEHTPALMOHHBIMU? [IpuBeanTE MPUMEPHI TAKUX
uernei. 3anummure ypaBHenus s ux IC.

12. Kakue 351eKTpo/ibl MOXKHO MCIOJIB30BaTh AJisi onpeneneHust pH pacrsopa?
[IpuBenuTe mpuMeEp TaKOTO IEKTPOA, 3AMUIIUTE SJIEKTPOAHYIO PEAKIINIO U ypaB-
HEHHUeE, CBSI3bIBaIOIee MOTeHIMAN eKkTpoaa ¢ pH pactBopa.

13. Yro Takoe CTEKIISHHBIN 3JIEKTPOA? 3alMIINTE YPAaBHEHUE, CBA3BIBAOIIECE
noteHuuan snekrpoaa ¢ pH pactBopa. [louemy CTEKISHHBIN AJIEKTPOT HEOOXOTUMO
KaIMOpoBaTh?

14. Kak cBs3aHa KOHCTaHTa PAaBHOBECHS MOTEHITUATIONPECIIAIONICH PEakIut cO
CTaHJapTHBIM 3HaueHueMm JDJ[C?

15. Kak onpenenuts ArG, ArS n ArH xuMudeckoil peakiiuu ¢ oMoIIbI0
n3mepenus: DJ1C? 3anmummure COOTBETCTBYOIINE (DOPMYIIBI IJIsl pacyeTa.

Memoouueckue pexomenoayuu no peuwieHulo 3a0au.

[Ipuctynas Kk pacCMOTPEHHIO MPHUMEPOB U CaAMOCTOSITEIIBHOMY PEHICHHIO 3a7ad, HeoOXOIUMO BHUMa-
TCJIBHO HpO‘-ICCTI) KOHTCHT II0 COOTBCTCTBYIOHICMY BOHpOCy TCMBEI. BaSOBBIe KOHUICIIIIUN B )IaHHOI\/’I TEMC
— 9TO KOHIICIIIUS MPOCTPAHCTBEHHOTO Pa3JICICHH 3apsijia Ha TPAHUIIC JICKTPO — IJICKTPOIHT U BO3-
HUKHOBCHHUA BHGKTpOI[HOFO IIoTCHIIHUaJIa . Ba)KHefIHIHG IIOHATHUA: SHGKTPOXHMH‘IGCKI/II\/’I IIoTeHIuaia ,
BHYTPEHHUH , BHEIIHUHN , TOBEPXHOCTHBIN , TAJIbBAHU MOTEHUHUAIBI , AJIEKTPOXUMHUYECKAs LIENb , JJICK-
Tpoxumuueckoe paBHoBecue , JJIC 1enu, OKUCIUTEIHHO — BOCCTAHOBUTEIbHBIC MOIYPEAKIIMH, dJIEK-
TPOAHBINA MOTEHUHAJ ,TUIBI 3JIEKTPOI0OB U IJIeKTPOXUMHYeCKUX Heneil ,meron DAC njas onpesne-
JIEHUSI TEPMOJAMHAMHYECKUX MMapaMETPOB. DT MOHATHUS CIIEAyeT BBIYUHTh U Pa3o0paThcs B UX COOTHO-
menusix. [Ipu pereHun ucmnob30BaTh GOPMYIBl U aHATUTHYECKUE BBIPAKEHUST B JICKIHMSIX IO JaHHOU Te-
ME.

Tema «CTpoeHue 3apsisKeHHbIX IPAHUIL Pa31eia»

1. TlocTpoiiTe JIeKTPOKANMISIPHYIO KPUBYIO PTYTHOTO 3JiekTposa 1H. pactBope NaxSOq

2. TloctpoiiTe 31eKTPOKANMISPHYIO KPUBYIO pTYTHOTO 3iekTpoaa 1H. B pactBopax NaF, NaCl,
NaBr, Nal

3. Onwumure OCHOBHOM HEJOCTAaTOK MoJenu I enpMronbia

4. Kakoe 006cToATeNbCTBO CIIOCOOCTBOBAIO CO3/1aHUIO Mojieneil Tuddy3noHHON 00XBaTKU ABOHHOTO
cios?

5. 3HadyeHue eMKOCTH JBOMHOTO cio0si o Mojaenu ['yu n UenmaHa nmojiydeH peeHueM COBMECTHO
KakuX ypaBHEHUM?



6. OmnummuTe 1Ba OCHOBHBIX SIBJICHUH CBA3aHHBIX ¢ 00pa30BaHMEM TPaHUIIBI pazaena dha3

o
7. BenuurnHa NOBEPXHOCTHOTO HATSHKEHUS PTYTH B BoJHOM pactBope KBr nipu 18 C umeert cieny-

2
romue 3HaueHus (MM ):

-¢.B 0,55 0,60 | 0,65
B
¢, (MOIB-11 ) o
0,03 427,0 4274 427,6
0,10 426,0 4264 4272
0,30 425,0 425,6 426,0

+ -
Hcnons3ys ypaBHeHus [ m60ca u Jlunnmana, BEIYUCIUTD aacopOinio katuoHoB K u annonos Br

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

MaJIbHOI'O KAJIOMCJIIBLHOI'O JJICKTPOJaA.

8. Hcnonb3ys METO YUCIEHHOTO UHTETPUPOBAHHUS (HAIPUMEpP, METO TPAIelHii), BEBIYUCIHUTD 3a-
psia, cooTBeTCTBYIOMMIA oTeHnuany — 0,90 B, ecnu quddepennmanbaas EMKOCTh ABOMHOTO

o]
anekTpudeckoro cios Ha pryty B 0,01 1 pactBope NaF npu 25 C umeer crenyromniye 3Ha4eHus:

‘(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 HyneBOro 3apsiaa pTyTyu B 3TOM pactBope paBeH — 0,48 B (1o oTHOIIEHUIO K HOP-

MaJIbHOMY KaJIOMCIIbHOMY SHeKTPOI[y').

9. Hcnonb3ys METOJ UUCIEHHOI'O UHTETPUPOBAHUS (HAIIPUMEP, METOJ TPANEINil), BBIUUCIUTD 3aps]]

COOTBETCTBYIOIIUHI oTeHuuany — 1,3 B, ecniu auddepenunanbaas EMKOCTb JBOMHOTO 3JIEKTPHU-

(o]
yeckoro cios Ha pryty B 0,01 H pactBope NaF npu 25 C umeer cnenyroniye 3Ha4eHUs:

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

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

KaJIOMEIbHOMY JJIEKTPOLY).

10. Ucrnonb3ysa METOJ YMCIEHHOTO MHTEIPUPOBAHUA (HAIPUMED, METOA TPANELUii), BBIYUCIUTD
3apsiji, COOTBETCTBYIOMMHI noteHmany — 1,80 B, ecnu nuddepenmansHas EMKOCTh JBOWHOTO 3JIEKTPH-

(o)
yeckoro cios Ha ptytd B 0,01 H pactBope NaF npu 25 C umeer ciienyromne 3Ha4eHUs:

[Torenmuan HyIeBOro 3apsiaa pTyTu B 3TOM pacTtBope paBeH — 0,48 B (110 oTHOIIEHHIO K HOpMAIbHOMY

KaJIOMEITbHOMY JIEKTPOLY ).

Memoouueckue pekomenoayuu no peuieHuIo 3a0au.
[Ipuctymas Kk pacCMOTPEHHIO TPUMEPOB M CAMOCTOATEIHHOMY PEIICHHUIO 3a/ad, HeOOXOAUMO BHHUMaA-

TCJIBHO MPOYCCTh KOHTCHT IO COOTBCTCTBYIOIICMY BOIIPOCY TCMBI. bazoBrie KOHIICIIIIUHU B ﬂaHHOﬁ TEMC

— 9TO KOHICIIHWA NPOCTPAHCTBCHHOTO pa3ACJICHUA 3apsaa Ha I'paHULC IJICKTPOA — SJICKTPOJHWT U BO3-

HUKHOBCHHUA DJJICKTPOJAHOTO INOTCHIHAJIA .

Baxwuelmme MNOHATUA: BIEKTPOXUMHUYECKUNA IMOTEHLHAN




BHYTpeHHI/Iﬁ . BHEIITHHUIH , HOBerHOCTHBIfI , TAJIbBAHU MMOTCHIHUAJIBI , SJICKTPOXUMHYECKad LEJIb , JJICK-

Tpoxumuueckoe paBHoBecue , OJIC menu, OKHUCIHUTENbHO — BOCCTAHOBUTEIbHBIC MOJIYPEAKIIMH, dJIEK-
TPOJHBIN MMOTEHIMAN ,TUIBI AIEKTPOAOB U 3JIEKTpoXUMHUecKux 1enei ,meron DC ana onpeneneHus
TEPMOJMHAMHUYECKUX MapaMeTPOB. DTH MOHATHUS CIEAYET BBIYYUTh U pa3o0paThCsi B UX COOTHOIICHUSIX.
[pu penieHny KUCMOIB30BATH (YOPMYIIBI M AHATUTHYECKUE BRIPOKEHUS B JICKIHSX 110 JAHHON TEME.

Tema «J1eKTPOXUMHYECKAS KUHETUKA»

1.

+
Boeranciuts koaddunmrents! auddy3un nona Tl , ecau npenenbHbie cpeaaue Toku quddy3un B
pactBopax 0,001 - v TlNO3 (m1-aKCl)u 0,001 -u TlNO3 (1 3 - 1 KCI) paBHBI COOTBETCTBEHHO

-1

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

[Tpu snexTponu3e pacTBOpa, COACPIKAMIETO KOMIJIEKCHYIO COJIb cepedpa u mHAu(PEepeHTHBIE HO-
o

HBI, TIpenenbHas TudGy3noHHAs TUIOTHOCTH TOKA MO paspspkaronmMces nonam npu 25 C B Hepas-

2 2
MEIIIMBAEMOM PACTBOPE paBHA 5 A M , a Ipu nepeMenuBaiuu papHa 20 A-M .

Beraucinth TonmuHy 1udGy3HOHHOTO CIIOSI B KAXKIOM cillydae, €ClIi KOHICHTpAIHs pa3psiKaro-
-1 9 2 -
uxcs noHoB pasHa 0,02 Monb-1 , a koadduuuent nuddysun pasen 1,3-10 M -c

Beraucnuts 1uddy3noHHYIO INIOTHOCTH TOKA U KOHIICHTPAITHIO CdCl2 B PacTBOpE IMPH JIEKTPO-
OCaKJICHUH KaMHUsI, €CIIU TIPU TUIOTHOCTH TOKa

i=211 A'M-2 IepeHanpsHKEHUE Ha KaTO/Ie PaBHSIIOCH IIPU 25°C: AE =- 15 MB. Kosdpdunnent
b dy3un Cd2+ paBeH IpH 3TOM Temmeparype 7,2 10_10 Mz-c-l, a TonmuHa 1ud@y3HOro cios pas-

-5
Ha 4,510 M.

2+
Omnpenenuts kod3pdunnent nudpdy3un nona Pb B

3
1,15-10 - mMonsspHOM pacTBOpE PbClz, €CITU MpeIeNbHbIN cpeqHUI TOK TU(y31n B TAKOM pac-

TBOpE paBeH 6,2 MKA, a XapaKTEpUCTUKH KallWJIIIpa UMEIOT CIIEAYIOINe 3HaueHus: m = 1,2 mMr-c
1
nr=4c.

+
Breraucinutes TOk 0OMeHa i0 U TOK, MPOXOJISIINI Ha KaToIe, ISl PEaKIMy pa3psia HOHA H3O Ha

302
PTYTHOM 3JIEKTpoJie Iomaasro B 3-10 M , eciin nepenanpsikenue Ha karozae pasHo 0,60 B, a xo-

s¢¢unments! B ypauenuu Tadens pasusl: a = 1,41 Bu b =0,116 B.

Beruncnutes CKOPOCTh pa3psiia HOHA THAPOKCOHMS HAa HUHKOBOM 3iekTpoae u3 0,01 - HopmanbHo-
(0]
ro pactBopa HCI npu norenumanax snekrpoja: £ T 1,0Bu E2 = Ep, ecnu ipu 25 C xoa¢ppunm-

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



7. BBIUMCAUTH IIOTHOCTHh TOKA aHOAHOTO pacTBopeHust Hukens B 0,1 - HopMaabHOM pacTBOpe NiCl2

(0]
npu 25 C, ecnu nepeHanpsbKkeHne Ha aHoze paBHo - 0,1 B, a mimoTHOCTh TOka 0OMeHa Ha HUKENE B
3TOM PacTBOpPE

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

J1o Kakoro 3HaYeHUsI K3BMEHUTCA IUIOTHOCTh aHOJIHOI'O TOKa MpH nepeHanpsokenuu 1 = - 0,15 B?

8. Ilpu BbAETIEHUH BOJOPO/ia HA PTYTHOM 3JIEKTPOJIE B
0,01 — mopmansHoM pactBope HCI mpu E1 = - 1,133 B Tok paBeH I1 = 601 MKA, a npu E2 = -

1,342 B TOK paBeH I2 = 38 MKA. [Imomaap 3mexkTpoaa paBHa

4 2
1,2-10 m , T=293 K, cpeanuii koapunuent aktuBHoctu pactBopa paseH 0,904. Onpenenuthb
koa¢dunmenTs! a 1 b B ypaBuenuu Tadens u Tok oOMeHa.

+
9. Ompenenuts 3pPexTuBHOE 3HAUeHUE KO3PPurrenTa quddy3uu nona Cs COriacHo dKCIIEPUMEH-
TaJIbHBIM JJAHHBIM, ITOJYYEHHBIM HA PTYTHOM KaleJIbHOM KaTo/Ie, €CJIM CKOPOCTh BBHITCKAHHS PTY-

-1
™ m = 1,2 Mr-c , BpeMs >KM3HU KaIrii T = 4 ¢, 3Ha4YE€HUE CPEIHETO MPEETHHOT0 TOKA pa3psiia

+ -6 3 -1
nona Cs dI=5,93-10 A, xoHuenTpauus nona passa 1,510 (momnb-1 ).
10. Onpenenutp ynciaeHHbie K03 duuneHTs! B ypaBHeHNH VTbKOBHYA I MTHOBEHHOTO (Id) 51

cpenuero (dl) npeneiabHBIX TOKOB AU(Y3UN HA KalleIbHOM PTYTHOM 3JIEKTpoAe (Ciiydail HecTa-

uroHapHoi muddy3uu k chepe, Koraa IIOTHOCTh Toka AudPy3un MokeT OBITh TIPECTaBICHA
323 23

YpaBHEHUEM: id = nFDc/NrDr). IToBepxHoCTh Kamuu paBHa: S = 8,52:-10 ‘m -t

B cBs13u ¢ TeM, 4TO poCT Karuld MPOUCXOAUT HABCTpEUy MOTOKY Iu(y3UH, BETUYNHA TOKA BO3-

pactaet B 1,525 paza.

Memoouueckue pekomenoayuu no peuieHuio 3a0au.

[Ipuctymas Kk pacCMOTPEHHIO PUMEPOB M CAMOCTOATEIHLHOMY DPEIICHHUIO 3a/1ad, He0OOXOAUMO BHHUMa-
TEJIbHO MPOYECTh KOHTEHT MO COOTBETCTBYIOUIEMY BOIPOCY T€MbI. ba30Bble KOHILIENIMHU B JAHHOW TEME
— 3TO KOHLENIHS IPOCTPAHCTBEHHOTO pa3/eleHus 3apsiia Ha TpaHULe JIEKTPOJ — JIEKTPOIUT U BO3-
HUKHOBEHUSI 3JIEKTPOJHOTO MOTEHIMana . BaxHelliue MNOHATHUS: SJIEKTPOXUMHYECKUN MOTEHUHA ,
BHYTPEHHUH , BHEIIHUHN , TOBEPXHOCTHBIN , TaJIbBAaHU TMOTEHLMAJIBI , SJIEKTPOXUMHUYECKAs 1IeNb , JJEK-
Tpoxumudeckoe paBHoBecue , JJIC menu, OKHUCIUTENHHO — BOCCTAHOBHUTEIBHBIC MOTYpPEAKIINH, DJICK-
TPOAHBIN MOTEHIIMAN ,TUIIBI AJIEKTPOJIOB M 3JEKTpOXuMHUUeckux nenei ,meron SC mns onpeneneHus
TEPMOJMHAMUYECKUX TTAapaMETPOB. DTH TOHSITHS CIIEIYET BBIYUHTh M PAa300paThCS B MX COOTHOIICHUSX.
[Ipu pemennn UCmoIb30BaTh (HOPMYITBI M AHATUTHYECKHIE BRIPAKEHUS B JICKIHSIX IO JAHHOW TEME.

Kpumepuu ¢gpopmupoeanua oyenok no 3a0anusam 011 camoCmoaAmenabHoil padoomsl cmyoenma
(munoenie 3aoauu):

«omauyroy ( 20a1710B) - 0OydaroLMiics MoKa3an rIyOOKHe 3HAHHWS MaTepualia Mo MOCTaBICHHBIM
BOIIPOCAM, TPAMOTHO, JIOTHYHO €r0 M3JIaraeT, CTPYKTYPHPOBAI U JIe-TAIM3UPOBAT HH(POPMAIIUIO, n30erast
MPOCTOTO TOBTOPEHUSI MH(OpMAMU W3 TEKCTa, WHPOpMAIHs MpPEA-CTaBlIeHa B TepepabOTaHHOM BHIIE.
CB000THO HCTTONIB3YeT HEOOXOUMBIE (HOPMYITBI TIPU PEIICHUH 3a71ad;



«xopowtoy (ot 1 10 2 GammoB) - 0OydJarONTUIiCS TBEPO 3HACT MaTEPHall, TPAMOTHO €T0 U3JIaraeT, He
JOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B MPOLIECCE PELICHUS 3a1ay;

«yooseremeopumenvroy ( 10 1 6anna) - oOyyaromuiicss UMeeT 3HaHWS OCHOBHOTO MaTepualia To Io-
CTaBJICHHBIM BOIPOCaM, HO HE YCBOWJI €T0 JETAICH, TOMYyCKAeT OTACIbHBIC HETOYHOCTH TPU PEIICHUH 3a-
Aad;

«Heyooeemeopumenvhoy (0 6a7I0B) — OOyUaAIONIUICS JOMYCKaeT rpyObie ONTMOKH B OTBETE Ha
MIOCTABJICHHBIC BOIIPOCHI U TIPH PELICHUH 33124

5.2. Ouenounvie mamepuansl 0sa pyoesrcH020 KOHMPOAA. Pybexcuviii KOHmMpons oCy-
MIECTBJIACTCA I10 0oJlee UM MEHEE CaMOCTOSATEILHBIM pasaciam — y‘-Ie6HLIM MOAYJIAM KypcCa U IPOBOAUT-
Csl 10 OKOHYAHUM M3Yy4YEHUS MaTepualia MOJIyJsl B 3apaHee YCTaHOBJIEHHOE BpeMs. PyOeXHbINI KOHTPOJIb
MMPOBOAUTCA C LECJIBIO OMPECACIICHHUA KAaUCCTBAa YCBOCHUA MaTCpHralia y‘I€6HOFO MOAYJIA B LICJIOM. B teuenue
CEeMECTpa MPOBOJUTCS MPU MAKUX KOHMPOJIbHHIX MEPORPUAMUA NO 2PAPUKY .

B kauectBe (1)OpM py6e>1<H0r0 KOHTPOJISI MOXHO HCIIOJB30BATh TCCTUPOBAHUC (HI/ICBMCHHOC 501041
KOMHBIOTepHOC), MMPOBCACHUC KOJIJIOKBHYMaA WM KOHTPOJIBHBIX pa60T. Brimonnsembie pa6OTLI JOJIXKHBI
XPAaHUTBCA Ha Ka(I)eI[pe TECUCHUU y‘IC6HOl"O roga u 1o Tpe6OBaHI/II-O MpCa0CTaBJIAATLCA B praBHCHI/Ie KOH-
Tpousi KauectBa. Ha pyOekHbIe KOHTPOJIBHBIE MEPOIIPHUATHS PEKOMEHAYETCS BRBIHOCUTh BECh IIPOTPaMM-
HBIM MaTepuai (Bce pas/iesbl) [0 JUCHUIUIMHE.

5.2.1. OueHoYHbIe MATEPHAJIBI 1JI1 KOHTPOJILHOH PA00ThI:
( xorTponupyembie komnetenimu OIIK-1, OTIK-2,0T1K-6, ITK-1,ITK-4,ITK-7 )

Tunoevie Bapuanmut Konmpoavnvlx paoom:

Bapuanm 1.

3aoanue 1.

1. OcHOBHbIE OHATUS TEPMOAUHAMHUKH.

2. Bropoii 3aKOH TEPMOAVMHAMUKHU. DHTPOIIHSL.

3. TlapumanbHble MOJIbHBIE CBOMCTBA. OCOOEHHOCTH MapIMaIbHBIX MOJBHBIX CBOWCTB.

4. OpnuH MoJIb KCeHOHA, Haxosmiics npu 25 °C u 2 atM, pacupsieTcs aauadaTuyecku: a) 00-
patumo 1o 1 atM, 6) npotuB Aasienus 1 arMm. Kakoi
OyzeT KoHeuHasi TeMIlepaTypa B KaKJI0OM cirydae?

3agHue 2.

1. O6o6mienHas (opma MepBoro ¥ BTOPOTro 3aKOHOB TEPMOJIMHAMUKU. XapaKTepucTuyeckue QyHK-
uu. YpaBuenue ['nu66ca-/lrorema.

2. TepmoauHaMu4ecKHe NOTEHIMAJbl KaK KPUTEPUU HAIpPaBIEHHOCTH Mpolecca.

PactBopsl. neansHble, npenenbHO pazdaBiieHHbIE pacTBOpbI. 3akoH Payis u 'enpu.

4. PaccuuTaiiTe U3MEHEHUE BHYTPEHHEN YHEPTUHU Teus (0JHOATOMHBIN HI€AJIbHBIN Ta3) Ipu U30-

(O8]

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

3ananmue 3.
1. U3menenue sHepruu ['n66ca u ['enbmMrombiia mpu H3MEHEHHH TEMIIEPATYPHI.
2. IlepBslii 3aKOH TEPMOAMHAMUKHI



3. XuMu4eckuil mOTEeHIHA. XUMHUYECKUN IMOTEHIIM A HAcaILHEIX Ta30BEIX CMECEH.

4. OpvH MOJb BOASIHBIX TAPOB 00PaTUMO U M30TEPMUUYECKH CKOHISHCHPOBAIH B KUAKOCTH ripu 100
°C. PaccuuTaiite paboTy, TEII0TY, HI3MEHEHUEBHYTPEHHEH SHEPTHH U SHTAIBITUHN B TOM IpOLIeC-
ce. YenpHas teriota ucnapenust Bojbl npu 100 °C paBna 2260 JIx - r—1.

3aganue 4.

1. TepmoanHaMHUYECKHE MOTECHIMATIBI.

2. YactHble ycnoBus (pa30BOr0 paBHOBECHS

3. Meropbl onpeneneHus akTUBHOCTH U K03((PUIIEHTa aKTUBHOCTH

4. HaiinuTe n3MEHEHHE PHTPOIUH ra3a U OKPYKAIOIIEH CPebl, €CIIM N MOJIb UACATBHOTO ra3a pac-
HIMPSIOTCS U30TepMUYECKU OT o0beMa V1 10 oobema V2: a) 06paTimo; 6) IpOTUB BHEIIHETO
TaBIICHUS P.

3aganme 5.

1. HHrerpaiibHble CBOWCTBA paCTBOPOB.

2. XapakTepUCTHYHOCTh TEPMOAMHAMUYECKUX ITOTEHIIUAIOB

3. YpaBHeHHE COCTOSHUS HJICAIbHOTO U PEaIbHOTO I'a30B

4. BHYTpEHHsIsI DHEPTUsI HEKOTOPOM CUCTEMBI M3BECTHA KaK (PYHKIUS SHTponuu U oobema, U(S,V ).
Haiinure TemepaTypy U TEIUIOEMKOCTb 3TOM CUCTEMBI.

3aganue 6.

1. TemmoeMkocTh. 3aBUCUMOCTh TEINIOEMKOCTH OT TEMIEPATyphl, JaBIeHUS U 00beMa

2. XUMHYECKUH MOTEHIHAN UACATbHBIX U PeaTbHBIX KOHJECHCHPOBAHHBIX PACTBOPOB

3. Pasnuynble BuAb paboT

4. Hcnonb3ys OCHOBHOE YpaBHEHHE TEPMOJUHAMUKY, HAMIUTE 3aBUCUMOCTD SHTAIIBIINU OT JaBJie-
HUS TIPU MTOCTOSIHHOM TeMIeparype: a) sl MPOU3BOJILHOM CHCTEMBI; 0) A UAeanbHOrO rasa.

3ananmne 7.
1. Pacuér sHTponMHU Npu HArpeBaHUM U OXJIaxJeHUH. [Ipu mocTossHHOM NaBieHuu (00beme).
2. YcrnoBue TEpMOAMHAMMUYECKON YCTOWYMBOCTH pacTBopa
3. CnocoOsl pacyera napuagbHbIX MOJIBHBIX BETHUYUH
4. TlokaxuTe, Kak C MOMOIIBI0 HA0Opa 3HaUeHUH KOAPPUIIUEHTOB aKTUBHOCTH IEPBOT0 KOMIIOHEHTA
(A) paccuntarh K03()PUIMEHTHI AKTUBHOCTU BTOPOTo KoMIloHeHTa (B).

3aganue 8.
1. YacTHble yCI0BUS XUMHYECKOTO PAaBHOBECHS
2. Pacuet SHTpONHMM IPU U30TEPMUYECKOM PACIIMPEHUN WU CKATHH, TIPU (a30BbIX PABHOBECHUAX
3. Temnora xumudeckoi peaknuu. 3akoH ['ecca. Cnencteum u3 3akoHa ['ecca
4. TlokaxkuTe, 4TO €CJIM 3aKOH Payisi cpaBeaauB JIIsl OJHOTO KOMIIOHEHTa pacTBOpa BO Beel o0ia-
CTH COCTAaBOB, TO OH TAK)KE BBIIIOJIHAETCS U UIsl BTOPOIO KOMIIOHEHTA.

3aganue 9.
1. Temmota. Kanopudeckue kodhPpuiimeHTs



2. JIByxmapaMMeTpHuecKHe U KyOuueckue ypaBHEHUs cocTosiHus. Kpurnueckas Touka.

(98]

M3MeHeHne SHTPONUH MTPH XUMUYECKUX PEaKIUsIX

4. Koncranta I'enpu qiig CO2 B Boze npu 25°C paBHa 1,25 - 106 Topp. Paccuuraiite pactBopu-
MoOCTh (B eauHuax MojsuibHOCTH) CO2 B Boae nipu 25°C, ecnu napiuainbHoe nasienue CO2 Haj
BozoM paBHo 0,1 atm.

Kpumepuu ghopmuposanusn ouenok no KOHmMpoaIbHbIM MOUKamM (KOHMPOIbHbBIE PAOOMbl; KOIOKGUYM)

(7 6amnoB) - craBUTCS 3a PabOTY, BBITOJHEHHYIO MOJHOCTHIO O€3 OIMMOOK W HEA0YETOB; 00ydaro-
IIUIACS IEMOHCTPUPYET 3HAHUE TEOPETUIECKOTO M MPAKTUIECKOTO MaTepralia 1o TeMe MPaKTUIeCKOi pado-
Tb1, pemeHo 100% 3anay;

(oT 5 Mo 6 GayUIOB) — CTaBHUTCS 32 PAOOTY, BBHIIIOJHEHHYIO MTOJHOCTHIO, HO MPH HAIMYMM B HEH HE
Oosiee 0oHON HErpyOO OIMOKHM M OJHOTO HelodeTa, He OoJiee Tpex HemodeToB. OOyJarONIUIiCcsS JIEMOH-
CTPUpYET 3HAHUE TEOPETUUECKOTO M MPAKTUYECKOro MaTepuania 1mo TeMe MpakTHUYeCKol paboThl, JOMmycKas
HE3HAUUTENbHbIE HETOYHOCTH MPH pellieHnH 3a1a4, perieno 70% 3anay;

(4 Gamna) — craBuTCs 3a pabOTy, eciiv OakanaBp MPaBUIIBHO BBHIMOIHWI HE MeHee 2/3 Bcel paboThl
WIN JOMYCTUJ He OoJiee oHON rpy0oil OomMOKK U IByX HEJOYETOB, HE Oojiee OAHOM rpyOol M OlHOW He-
rpyOoii ommoOKH, He 60Jiee TpeX HErpyoObIX OMIMOOK, OJHON HerpyOoil. O0yJaromuiics 3aTpyaHSICTCS ¢ Mpa-
BUJILHOW OLIEHKOM MPEIOKEHHOM 33/1a4H, 1aeT HETIOJHBIN OTBET, peiieHo 55% 3amau

(Meree 3 OawIOB) — cTaBUTCA 3a pabOTy, €CIIM YUCIIO OIMIMOOK M HEIOYETOB IMPEBBICKIO HOPMY IS
OLICHKY 3 WITU MPABUIILHO BHITIOJTHEHO MeHee 2/3 Bcel paboThl. OOyUaroIuiics TacT HEBEPHYIO OIICHKY CHUTYya-
1, perieHo mexee 50 % 3agay.

5.2.2.0ueH04YHbIe MaTepuabl: THIIOBbIE TECTOBbIE 3aJaHUS MO JUCHUILINHE

Pdusnueckast XUMHMS_koumpoaupyemvie komnemenyuu OIIK-1,0I1K-2, OIIK-6, ITK-1, IIK-

4, IIK-7):. llonHBIA TIEPEYCHb MECHIO08bIX _ 3A0AHUIl __NPEOCMAasieH 6 _J0UHC -

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

Tecm — cuctemMa CTaHIAPTU3WPOBAHHBIX 3aJaHU, TTO3BOJISIONIAs aBTOMATH3UPOBATh MPOILIEAYPY
MU3MEPEHMS YPOBHS 3HAHUI U YMEHHM CTYZCHTA.

Bbi0epuTe npaBHJIbLHBIH OTBET:
Tect 1. Mepoii nepexoaa YHEPrUM 3a CUET Xa0TUUECKOTO CTOJIKHOBEHHS MOJIEKYJI SIBIISIETCSL:
TEIUIOTa
pabota
BHYTPEHHSISL SHEPTUs
MOTEHIMAIbHAS SHEPTUS
Tect 2. Mepoii mepexoaa 3HEPTrUur Npyu NEPEMENIEHUH MacC, TOJAHSATHE TEJI B MOJIE TATOTCHUS, IEPEXO]T
AJIEKTpUYECTBa OT OOJIBIIIETO K MEHBIIEMY MOTEHIIUANY, paCIIUPEHHE ra3a SBIsSeTCs
pabota
TEIIOTa
KUHETUYECKasl SHEPrUs
BHYTPEHHSIS SHEPIrUs
Tect 3. : Maremarudeckas (GopMyIHpOBKa MEPBOr0 Hayasia TEPMOJMHAMUKU

Q=AU+W


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

O=AU-W
O+ AU =W

AUT=0+W
Tecr 4. 3akon ['ecca:
J1J1 130XOpHOT0 U M300apHOTO MPOLIECCOB TEIJIOTA IMPOIEcca He 3aBUCUT OT ITYTH MPOLIecca, a 3aBUCHUT
TOJBKO OT HAYaJIbHOI'O U KOHEYHOT'O COCTOSTHUN CUCTEMBI
J11s 130XOpHOT0 U M300apHOTO MPOLIECCOB TEIJIOTA IIPOIEcca 3aBUCUT OT IyTH IMpoliecca

J1J1st 130XOPHOTO ¥ U300apHOTO MPOIIECCOB TEIIIOTA MPOIIecca He SBISIETCS PYHKIMEH COCTOSHHS
Tect 5. TermnoBoii 3¢ (hexT XUMUIECKOH PeaKkuy MpHU TOCTOSHHOM JaBieHnu Qp paBeH
IPUPAIICHUIO SHTAIBIINU

IPUPALICHUIO BHYTPEHHEN YHEPTUU

MPUPALLEHUIO SHTPOIIUU

CyMMe€ IPUPALIEHUN SHTAIBIIUU U BHYTPEHHEW SHEPTUU
Tect 6. : HeB03M0XHO cO31aHME BEYHOT'O ABUTATElsl BTOPOTO pojaa

dbopmynupoBka OcTBanbaa

dbopmynupoka Knaysuyca

dbopmynupoBka Tomcona
Tect 7. DHTpONUA-3TO Mepa

HeoOpaTUMOCTH IMpoliecca B U30JIMPOBAHHBIX CUCTEMAX, MEpa MEPEX0/1a YHEPTUH B TaKkyto hopmy, U3
KOTOPOH OHa HE MOXET NePeXOoAUTh CAMOIIPOU3BOIBHO B IpyTrue (OpMbI

SHEPIHUs CUCTEMBI, CIIOCOOHAS K MPEBPAILEHUIO U TPOU3BO/ICTBY MOJIE3HON pabOThI

nepexoa YHEPIuu U3 OAHOHN GOPMBI B JPyTyIo

NIEPEX0/1a MEXaHUYECKOW SHEPTUU B TEILJIOBYIO
Tect 8. IIpu T, P=const ymensienue sneprun ['m66ca a1 06paTUMOro nporecca paBHO
MaKCHUMaJIbHOM MOJIE3HON paboTe

MUHHUMAaJIbHOM TIOJIE3HOM paboTe

HYJIIO

MMOCTOSIHHOM BEJIMYUHE
Tect 9. Kputepuem HanpaBiieHHs IpOLiecca U PABHOBECHS B CUCTEME SIBIISETCS

sHeprus ['nb66ca u ['enpbmrosnbia

W3MEHEHHUE DHTAIBIINU

W3MEHEHNE BHYTPEHHEN dHEPrun

VU3MEHEHUE TIOJIHOM YHEPTUU

Tect 10. XuMHUYeCKH TOTEHIHAI 1-TOTO0 KOMIIOHEHTA

yacTHas Mpou3BoHAas dHepruu [ mb6Oca mo Macce i1-Toro KOMIOHEHTA MPH TOCTOSTHHBIX JTABJICHUH U
TEMIIEpaType U Maccax OCTaJIbHBIX KOMIIOHEHTOB

qacTHast MPOM3BOIHAs SHepruu [ mdOca mo mMacce i-TOro KOMIIOHEHTA MPH MOCTOSTHHOM 00beMe
YyacTHast MPOM3BOIHAs SHEepruu ['mb0ca o JaBeHHIO PH MOCTOSIHHBIX TEMIIepaType, 00beMe U Maccax
OCTaJbHBIX KOMIIOHEHTOB

YyacTHast MPOM3BOAHAs SHEepruu [ ' mbOca mo Macce i-Toro KOMIIOHEHTA MPH MMOCTOSHHBIX JaBICHUH U
Maccax OCTAIbHBIX KOMIIOHEHTOB

Tect 11. Xumuueckasi nepeMeHHast:



OTHOIIEHHE KOJIMYECTBA IPOPEarupoBaBILIETO BEIIECTBA K €0 CTEXHUOMETPUUECKOMY KOI(PDUITUEHTY
OTHOILIEHHE CTEXUOMETPUIECKOTO KO (PHUIIMEHTA K KOJTMUECTBY MPOPEArupoBaBIIEro BEIIECTBA
cBoOoaHast sHeprus [ mOOca yIst OJHOTO MOJIS YHCTOTO BEIIECTBA

OTHONICHHE XMMHUYECKOTO TIOTEHI[AIa TPOPEAruPOBABIIETO BEIIECTBA K CTEXHOMETPHUECKOMY

KO3 PULIHUEHTY

Tect 12. YactHas npousBoHas 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. Dueprust ['n60ca BrIpakaeTcsi COOTHOLIEHUEM
G=U-T5+ PV

A=U-T5

AF=AU-TAS

F=U+T5
Tect 15. Dneprust ['enbMrosnpia BeIpakaeTcsi COOTHOLLIEHUEM
A=U-T5

F=l—L5+ P

F=U+T5

AF=AU-TAS

Kpumepuu ghopmupoeanun oyenok no mecmogvim 3a0anuam:

( 3 Gana) — mosyyaroT 00yJarouecs ¢ MpaBUIbHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIE BOIPO-
cbl. Bemonneno 100 % npeanoskeHHbIX TECTOBBIX BOIIPOCOB;

(ot 2 1o 3 G6ayia) — mMoMy4yarT 00yJaromuecs ¢ MPaBUIbHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIC
Bonpockl — 80 —99 % ot oluiero o6beMa 3aJJaHHbBIX TECTOBBIX BOIIPOCOB;

(ot 1 mo 2 6ana) — momy4aroT 00yJaromuecs ¢ MPaBUIIbHBIM KOJTMYECTBOM OTBETOB HA TECTOBBIC
Bompockl — 60 —79% ot 061mero o6bemMa 3aJaHHBIX TECTOBBIX BOIIPOCOB;

( ol 6amra) — nmomydaroT o0yJarouuecs MpaBUILHBIM KOJTUYECTBOM OTBETOB Ha TECTOBBIE BO-
npocsl — MeHee 40-59 % ot o61iero o6beMa 3a1aHHBIX TECTOBBIX BOIIPOCOB.



5.2.3 OneHo4YHbIe MATEPHAJIBI AJISl IPOMEKYTOYHOMH ATTECTALUM.
HGHBIO MMPOMCIKYTOYHBIX aTTeCTaI_[I/IfI 110 JUCHUIIIIMHE ABJIICTCA OLICHKA KQ4€CTBA OCBOCHUA

JUCHUTUITUHBI 00y4YarOIUMHKCS.

[TpomMexxyTodHast aTTecTalus MPeAHA3HAUCHA Il OOBEKTUBHOTO MOATBEPIKACHUS U OIICHUBAHUS
JOCTUTHYTBIX Pe3yIbTaTOB 00YUEHUS MOCIIE 3aBEPIICHUS U3YICHUS TUCITUTUINHBL. OCYIECTBISICTCS B
KOHIIE CeMeCTpa U MPe/ICTaBIsAET COO0N UTOTOBYIO OILICHKY 3HAHUM MO TuciuIuinHe «Puznueckas Xu-
MHUS» B BHJI€ IPOBEJCHUS SK3aMeHa.

[TpomexyTouHas aTTecTalusi MOKET IPOBOAUTHCS B YCTHOM, MMCbMEHHOH (opme, U B hopme Te-
cTupoBaHus. Ha mpoMexyTounyto aTrectanuio oTBoautcs 10 30 6anios.

Bonpocsl, BbIHOCHMBIe Ha 3K3aMeH (kKoHTposmpyemble komnereHuun OIIK-1,0IIK-2,0I1K-6,I1K-
1,IIK-4,I1K-7)
1. I3akoH TepMoaMHAMUKU. BHyTpeHH:Is SHEPTHsl, paboTa pa3IMIHBIX IPOIECCOB.
OHTaIbNM, TEIJI0OEMKOCTD.
Tepmoxumus. 3akoH ['ecca, ypaBaenue Kupxrodda.
II 3aKoH TepMoAMHAMUKHU. DHTpoNUs. Bbruncienue abCoMOTHBIX SHTPOIHH.
®dynnameHTanbHoe ypaBHeHue ['ud6ca. TepmoaunaMuyeckue noreHuans! (MaeanbHble rassl,
XUMHUYECKHE PEaKLIUN)

Nk w

N

OynnamenTanbHoe ypaBHeHue [ ud6ca. TepmoaunamMuueckne noreHnuans! (PeanbHbie rassl,
KOHJICHCUPOBAaHHOE COCTOSIHUE)
PactBopsl. PaBHOBECHE XKUAKOCTB-Iap B UJCAIBHBIX U peaJbHbIX cUCTEMaX. 3aKoH Pays.
Kpuockonus u 30ynnockonusi.
[TpaBuno ¢a3. Ypasaenue Kiaitnepona-Knaysnyca. OTHOKOMIOHEHTHbBIE CUCTEMBI.

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

. XUMHYeCKO€e paBHOBECHE. Pacder BBIXOI0B NIPOAYKTOB PEaKLMii B UACAIBHBIX U pEalbHBIX Ia30-

— = \O o0

BBIX CUCTEMAX.

12. U3oTepma xummuueckoi peakuuu. CrangaptHas sHeprus I m60ca. 3aBUCHMOCTh KOHCTAHThI PaB-
HOBECHSI OT TEMIIEPATYPHI.

13. CnosxHbIe paBHOBECHS.

14. Cratuctuueckas repmoguHamuka. Cymmsl o coctosinusaM. Pacuer ans H u Hz ipu 298,15 u
1000 K.

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

16. Kunetrka HeoOpaTUMBIX peakiuil. MeTo bl orpeesieH sl MOPSIKOB PEaKIMi.

17. Kunetrnka oOpaTUMBIX U HapalleNbHBIX PEaKIHi.

18. KruneTuka nocienoBaTelbHbIX peakuuii. MeToa cTalimoHapHbIX KOHIEHTpauuii boaeHmTelHa.

19. TemnieparypHas 3aBUCUMOCTb CKOPOCTEN XMMUYECKUX PEAKIMi. Y paBHEHUE AppeHuyca.

20. Teopus cTOIKHOBEHUI. BUMONIEKYIIApHBIE peaKUu.

21. Teopust cTONKHOBEHU. MOHOMOJIEKYIISIPHBIE PEAKITUH.

22. Teopust akTUBUPOBAHHOTO KOMIUIEKCA. CTaTUCTHUYECKHM ACTIEKT.

23. Teopusi akTHUBUPOBAHHOI'O KOMIUIEKCA. TepMOAMHAMUYECKUI aCTIEKT.

24. KuHeTHKa LeNmHbIX peakuui (TeOpeTHUECKU ceMUHap)

25. Kunetuka (hepMEHTAaTUBHBIX KaTATUTHUECKUX PEAKLIU.

26. KoahpunmreHTsl aKTUBHOCTH CHIIBHBIX M CIIA0BIX AJICKTPOJIUTOB.

27.9J1C. Pacuer D/1C XUMHYECKHX LIETIEN C AIEKTPOAAMHU PA3IMYHOTO TUIIA

28. Pacuer DJIC XUMUYECKHX LIENEH C AIEKTPOJAMHU PA3JIMYHOTO THUIIA

29. Pacuer DJ1C KOHIIEHTPALIMOHHBIX LIeTEH



30. TepmoarHAMUKA TATbBAHUYECKOTO JIeMeHTa. PacdyeT sHTaIbIuU, YSHTPOIIUH U SHepruu [ ndoca
peaKuuid.

Kpumepuu ghopmuposanua ouenok no npomesxncymounoii ammecmayuu:

«omauunoy» (30 0aIOB) — MOMYYAIOT 00YYAOLIHECs, KOTOPble CBOOOTHO OPUEHTUPYIOTCS B Ma-
TepHuajie U OTBe4aloT 0e3 3arpyaHeHuil. OOydaromuiics crnocoOeH K BBITOJIHEHHUIO CIOKHBIX 3a/laHuM,
MIOCTaHOBKE 1IeJieii U BbIOOpe myTeil ux peanusanuu. PaboTa BbIONIHEHA MOJHOCTHIO 63 OMMOOK, pemie-
HO 100% 3amay;

«xopouwioy» (25 6amna) — noayyaroT oOydaromuecs, KOTOpble OTHOCUTEIBHO MOJHO OPUEHTUPYIOT-
csl B MaTepualie, OTBEYalOT 03 3aTpyAHEHUH, NOMYyCKAlOT He3HAUUTeNIbHOE KoMnyecTBO omubok. O0y-
YAIOIIUICS CITOCOOEH K BBHIMOJIHEHHUIO CIOXKHBIX 3a1aHuii. PaboTa BBINOIHEHA TOJIHOCTHIO, HO UMEIOTCS
He 0oJiee OHON HerpyOoi OMMOKY U OJTHOTO HeloveTa, He Oosee Tpex HenoueToB. JlomyckaroTes He3Ha-
YUTEJIbHBIC HETOYHOCTHU MPU PEIICHUH 3a/1a4, pemeno 70% 3amay;

«yooenemeopumenvno» (20 6amioB) — NOIy4yarOT 00yYaroUIMecs, Y KOTOPbIX HEAOCTATOYHO BbI-
COK YpOBEHb BIJIaJIeHUSI MaTepuasioM. B mpoliecce oTBeTa Ha 3K3aMEHE JOMYCKalTCs OIIUOKU U 3aTpy/I-
HEHUS MpU U3JI0KEeHUH Mmarepuana. OOydaromuiics NpaBUILHO BHIOTHHI He MeHee 2/3 Bcel paboThI
WM JIOMYCTHII He OoJiee OfHOM rpyOoi OmMOKY U ABYX HEIOYETOB, He Oosiee 01HOM Tpy0oii U OAHOM He-
rpy0oii ommOKu, He OoJiee Tpex HEerpyoObIX OMMOOK, OJHOW Herpy0Ooil. OOyJaromuiics 3aTpyIHsIeTCs ©
MPaBUIILHOM OLICHKOM MPEeI0KEHHOM 3a/1a4uH, 1aeT HETIOIHBIA OTBET, peuieHo 55% 3amay;

«Heyoos1emeopumenvHoy (MeHee 20 0aUIOB) — MOTYYArOT 00yYaIONINECs, KOTOPBIC JOIMYCKAIOT
3HaYUTEeNbHbIE OmMOKH. OOyyarommiicss UMEET JIMIIb HAa4YalbHYIO CTEIICHb OpPUEHTAlUu B MaTepuane. B
paboTe 4nciao OMmMUOOK U HEAOUYETOB MPEBBICUIIO HOPMY JJISl OLIEHKH 3 MU MPAaBUIBLHO BBIOJIHEHO MEHEE
2/3 Bceii paboTel. OOyyaromMiics aeT HEBEPHYIO OLIEHKY CUTYaIlH, perieHo Menee 50% 3anau.

6. Meronnueckue MaTepuaJIbl, ONpeaessoIue NPoueaypbl OlleHMBAHUSA 3HAHUIA,

YMEHUI, HABBIKOB U (MJIM) ONBITA AeSITEJIbHOCTH
MakcumanbHas cymma (100 6amioB), Habupaemasi CTyIEHTOM O AUCLUILIIMHE BKIIIOYAET JBE CO-

CTaBIISIOIINE:

— nepeas cocmasnAwas — OLIEHKA PEryIsPHOCTH, CBOEBPEMEHHOCTH U KaueCTBA BHITIOTHEHUS
CTYICHTOM yueOHOW paboThl MO M3YyYEHHUIO AMCIMILIUHBI B TEUCHHE IMEPHOJa M3yYeHUS AUCIUILIUHBI
(cemecTpa, WJIM HECKOJIBKUX CeMecTpoB) (cymMma — He Oosiee 70 GamsoB). bamibl, xapakTepusyroiiye
yCIIeBaeMOCTh CTYACHTA N0 TUCHUIUTHHE, HAOUPAIOTCS MM B TEUCHHE BCETO Neproia O0yIeHHUs 3a n3yde-
HUE OTJCIIBHBIX TEM U BBIITOJIHEHUE OTICIIBHBIX BUIOB padoT.

— emopasa cocmasnAlowas — OIICHKa 3HAHUW CTyJEHTa MO pe3yjibTaTaM MPOMEKYTOUHOM arTe-
ctaruu (He 6omnee 30 —6amios).

KputepreM omeHKH YpoBHS C(HOPMHPOBAHHOCTH KOMIICTCHIIUN B paMKaX y4eOHOW JAUCIMILTAHBI
«Duznueckast XumMus» B 7 U 8§ ceMecTpax SBIISIIOTCS YK3aMEH.

OO0muii 6amn TeKymero u pyoeKHOTO KOHTPOJS CKIAIBIBACTCS M3 CIEAYIOUIUX COCTaBISIONINX
IIPUJIOKEHUE 2.

lleJlbIO npoOMeNHCcynmouUHblxX ammecmauuﬁ IO JUCHUIIIIMHE ABJIACTCA OLICHKA Ka4€CTBAa OCBOCHUA
JAUCITUITIINHBI O6y‘-IaIOIJ_II/IMI/IC}I.

Kpumepuu ouenxku kauecmea oceoenusn oucyunaunst (Ilpunoscenue)



Ouyenka «omauunon— om 91 0o 100 6annoe — TeopeTHdecKoe coiepkaHue Kypca OCBOSHO IOJI-
HOCTBIO, 0€3 TPOOEIIOB, HEOOXOAUMBIE MPAKTUICCKUE HABBIKH PAO0OTHI C OCBOEHHBIM MaTepuaioM chop-
MHUPOBaHEIL. Bce nmpeaycMoTpeHHBIe TPOrpaMMOit 00ydeHHsI Y4eOHbIC 3a/1aHUS BBITIOTHEHBI, KAYECTBO UX
BBITIOJTHEHUS OIEHEHO YHCIIOM OaJlToB, ONM3KUM K MakCHMallbHOMY. Ha sK3aMeHe CTy/IeHT AeMOHCTPH-
pyeT Tiy00oKre 3HaHUS IPEyCMOTPEHHOTO MPOTpaMMOii MaTepuasa, yMeeT YeTKO, TAKOHUYHO M JIOTHYe-
CKH MOCIIEZIOBATEIbHO OTBEYATh Ha MMOCTABJIEHHBIE BOIIPOCHI.

Ouyenka «xopowo» — om 81 0o 90 6annoe — TeopeTyecKoe coepkaHue Kypca 0CBOEHO, HE00-
XOJUMbIE TPAKTHUECKHE HABBIKU PA0OTHI CPOPMUPOBAHBI, BHITIOJHEHHBIC YUEOHbIE 3aJaHUS CO/IePKAT
He3HauuTelbHble omuOKU. Ha sKx3aMeHe CTyAeHT NEMOHCTPUPYET TBEPAOE 3HAHUSA OCHOBHOTO (TIpo-
IrPaMMHOT0) MaTepuana, yMeeT 4eTKO, FPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOUHOCTEH OTBEYATh Ha MOCTaB-
JICHHBIC BOTIPOCHI.

Ouyenka «yooenemeopumenvho» — om 61 0o 80 6annoé — TEOPETUUECKOE COJEPKAHUE Kypca
OCBOCHO HE TIOJHOCTHIO, HCOOXOAMMBIC MPAKTUICCKHE HABBIKK PabOThl chOPMHUPOBAHBI YACTHYHO, BbI-
MOJIHEHHBIE YUeOHBIC 3a/1aHUs COo/IepKaT rpyoble omuOku. Ha sx3aMeHe cTylleHT AeMOHCTPUPYET 3HAHHE
TOJILKO OCHOBHOT'O MaTepuaja, OTBETHI COJIepKaT HETOYHOCTH, ¢1ab0 apryMeHTHPOBaHbI, HApPYIIIEHA M0-
CJIEIOBATENIbHOCTD U3JI0KEHHUS MaTepuaia

Ouenka «neyooenemeopumenvuo» — om 36 0o 60 6an106 — TEOPETUUECKOE COAEPKAHUE Kypca
HE OCBOEHO, HEOOXOIUMBIC TPAKTHYCCKHE HABBIKKM PaOOTHI HE C(HOPMHUPOBAHBI, BHITOJHCHHBIC YICOHBIC
3aJJaHus COAEPKaT rpyOble OMMOKH, TOTIOJIHUTEIbHAs CAaMOCTOsITeNbHAsE padoTa HaJ MaTeprajoM Kypca
HE TIPUBEJET K CYIIECTBEHHOMY TOBBIIICHUIO KaueCTBA BBIIOJIHCHUs y4eOHBIX 3amaHuii. Ha sk3amene
CTYJCHT JIEMOHCTPUPYET HE3HAHHWE 3HAUMTEIBHOHW YacTH MPOTPAMMHOIO MaTepHalia, CYIIECTBECHHBIC
OIIMOKM B OTBETAaX Ha BOINPOCHI, HEYMEHHE OPHEHTUPOBATHCS B MaTepHalie, HE3HAHUE OCHOBHBIX IMOHS-
TUW AUCUUILTHUHBL.

Taonuya 7. Pe3ynomamul 0c60eHUA yueOHO OUCYUNTIUHBL, NOOIEHCAUUE RPOBEPKe

Koo u naumenosa- Buo ouyenounozo

Pe3ynomamet 00y- HUe UHOUKAmMopoe OcHogHble noKazamenu Mamepuana,
yeHus 00CMUICeHU KOM- OUeHKU obecneuusarouue
(komnemenuuu) nemenuuu pe3yibmamos ooyueHus dopmuposanue
KomnemeHnuyui

OIIK-1 Cnocoben
aHAIIM3UPOBATh U
WHTEPIPETHPOBATH
pE3yNbTaThl XUMU-
YECKUX IKCIIePH-
MEHTOB, HAOJIIO1e-
HUW U U3MEPEHUI

OIIK-1.1. Cucrema-
TU3UPYET U aHAJIU3H-
pPYET pe3yibTaThl
XUMHYECKHX JKCIIE-
PUMEHTOB, Ha0JIIO-
JICHUI, U3MEPEHUH, a
TaK)Ke€ Pe3yJbTaThl
pacyeToB CBOMCTB
BEIIECTB U MaTepua-
JIOB

3HaTh: METOJIbI BBISBICHUS
U (OpMyIUPOBAHUS aKTY-
QIIbHBIX HAy4YHBIX MpoOsIeM
B 00JIaCTH XUMUU

Ymerb: Beimonaenue padbot
M0 TOUCKY KOHOMHYHBIX U
3¢ HeKTUBHBIX METO/I0B
MPOU3BOJICTBA HAHOCTPYK-
TYPUPOBAHHBIX KOMITO3UIIH-
OHHBIX MaTepHaAIOB C 3a-
NAaHHBEIMH CBOMCTBAMU
Baaners: Onpenenenue
COOTBETCTBUSI  HAHOCTPYK-

Tumnoseie olie-
HOYHBIE MaTepHa-
JIBI 7T YCTHOTO
ompoca (pazoen
5.1.1

THTIOBBIC TECTO-
BbIC 3a/IaHUS
(pazoen 5.2.2.);
TUIIOBBIE OIICHOY-
HBIE MaTepUabl K

TYPUPOBAHHBIX KOMITO3UIIH-
OHHBIX MAaTepUaJIOB C HO-
BBIMHA CBOI\/'ICTBaMI/I TCXHHNYC-
CKOMY 3a/laHul0; AHaIu3

dK3aMeHy (pazoen
5.2.3)




MPUYNH HECOOTBETCTBUS
HaHOCTPYKTYPHUPOBAaHHBIX
KOMITO3UIIMOHHBIX MaTepHa-
J0B TpeOOBaHUAM MOTpeOu-
TeNsl U pa3paboTKa Mmpeio-
JKEHHM 10 uX Mpeaynpe-
KJCHUIO U YCTPAHEHUIO

OIIK-1.2. IIpensa-
raeT MHTEPIPETAINIO
pe3yJIbTaTOB COO-
CTBEHHBIX JKCIIEPH-
MEHTOB U PacueTHO-
TEOPETUYCCKHUX pa-
00T ¢ UCIOH30BAHU-
€M TEOPETHYECKIX
OCHOB TPagULINOH-
HBIX U HOBBLIX pa3ac-
JIOB XUMHUHU

3narb: CtangapTel, MOJO-
YKEHUS, UHCTPYKIIUHU U APY-
TUE PYKOBOSIIUE MaTepHa-
JIBI IO TEXHOJIOTHYECKOM
MOATOTOBKE MPOU3BO/ICTBA
YMeTb: aHaTU3UPOBATH 110~
Jy4YEHHBIE PE3yJIbTaThl U
OTIPEICIATh ONTHMAJIbHBIC
TEXHOJIOTHYECKHUE TapaMeT-
pHBI TIpoIiecca MPOrU3BOACTBA
Biagerb: HaBbIKaMU MpO-
BEJICHUS JKCIIEPUMEHTA 110
3aJIaHHON METOINKE

O1neHOYHbBIE Ma-
TepHUabl IS ca-
MOCTOSTEIIFHOM
paboThI (THUIOBBIE
3a/1auu pa3zen
5.1.2.); TunoBsle
OLICHOYHEIC MaTe-
pHaIbI 1Sl YCTHO-
ro omnpoca (pasaen
5.1.1););

THUIIOBBIE TECTO-
BBIC 3aIaHUS
(paznmen 5.2.2.)

OIIK-1.3. ®opwmy-
JUPYET 3aKI0UYEHUs
Y BBIBOJBI 110 PE3YJib-
TaTaM aHalinu3a JINTe-
paTypHBIX IaHHBIX,
COOCTBEHHBIX JKCIIC-
PUMEHTAJIbHBIX U
pacyeTHo-
TEOpeTUYEeCKNX paboT
XMMHYECKON HampaB-
JIEHHOCTH

3HaTh:

Ymerb: CocTaBisATh onMca-
HUS IPOBOAUMBIX UCCIIEN0-
BAHMI M AaHAJIM3UPOBATH UX
pE3yJIbTaTHI

Baanerb: HaBbIKAMU
oopmiIeHHs TOKaIbHOM
JOKYMEHTAIMH 110 000pY
TEXHOJOTMYECKUX TTapaMeT-
poB

Tumnoseie ole-
HOYHbBIE MaTepua-
JIBI 1711 YCTHOTO
orpoca (pazoen
5.1.1

THUTIOBBIC TECTO-
BBIC 3aIaHUS
(pazoen 5.2.2.);
TUTIOBBIE OIIEHOY-
HBIC MaTepPHAJIbI K
dK3aMeHy (paszoen
5.2.3)
OueHouyHbIe Ma-
TepHAITBI JTSI ca-
MOCTOSITEIIBHOM
paboThI (TUIIOBbIE
3aa4u pa3zaen
5.1.2));

OIIK-2 Cnocoben
MIPOBOJIUTH C CO-

OJII0ZIeHHEM HOPM
TEXHHMKH Oe3o0mac-

OIIK-2.1. PaGoTtaer ¢
XUMHUYCCKHUMU BEIIC-
CTBaMH C cOOIIroIe-

3HaTh: U NOHMMATh POJIb
XUMHUYECKHX CHUCTEM B CO-
BPEMEHHBIX HCCIEI0BAHUAX
KaK MOBBIIIEHHBIX UCTOYHU-

Tumnoskie ore-
HOYHBIC MaTepHa-




HOCTH XHMHYECCKUN
AKCIICPUMEHT,
BKJIFOYas CUHTE3,
aHaJIM3, u3yde-
HHE CTPYKTYPBI
CBOICTB Be-
LIECTB U MaTepHa-
JIOB, HCCJIETIOBAHKE
MPOIIECCOB C UX
y4acTHEM

HUEM HOPM TEXHUKHU
0€e30I1aCHOCTH

KOB KpaTKOBPEMEHHBIX aBa-
PUHHBIX U JIOJITOBPEMEHHBIX
CUCTEeMAaTUYEeCKUX BO3JCH-
CTBUI Ha YEJOBEKAa U OKpY-
KAIOIIYIO CPeLy;

OCHOBHBIC HOPMBI TEXHUKH
0e30macHOCTH Mpu padboTe B
1a00paTOPHBIX YCIOBUSIX;
CHOCOObI 3allUTHI MEePCOHa-
Ja OT BO3MOXHBIX TOCIHE/I-
CTBUH XHMHYECKHX aBapuid
B 1a00paTOPHBIX YCIOBUSIX

YMeTh: OIICHUBATH TOCIIE/I-
CTBHsI BO3JICHUCTBUSl Ha 4Ye-
JIOBEKa BPEIHBIX, OIMACHBIX
U TIOpaXkaroIux (HakTopoB
Bnanern: HaBeikamu pabo-
ThI ¢ XUMUYCCKIMH PEaKTH-
BaMU M (PU3UYECCKUMHU yCTa-
HOBKaMU C COOJIIOJIEHUEM
HOPM TEXHUKH O€30IacHO-
ctu (Th) m TpebGoBanHwMiA
oxpanbl Tpyna (OT) B nabo-
PaTOPHBIX YCIOBUSIX

JIBI 111 YCTHOTO
ompoca (pazoen
5.1.1

TUIIOBBIC TECTO-
BbIC 3aJ[aHUS
(pazoen 5.2.2.);
TUTIOBBIC OIICHOY-
HBIC MaTepHaJIbl K

JK3aMeHy (pazden
5.2.3)

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

3HATB: METOJBI MOTyYEHUS,
UIeHTU(DHUKAIIMA W UCCIIe-
JIOBaHMSI CBOMCTB BEIIECTB
(MaTepualioB), cTaHJapTHBIE
METOJIbI 00pabOTKU Pe3yb-
TaTOB IKCIICPUMEHTA

YMernb: 1IaHUPOBATH JKC-
MEPUMEHT Ha OCHOBE aHAJIH-
3a  JIUTEpaTypHBIX  JIaH-
HBIX, aHAJTM3UPOBATH "
0000111aTh pe3yabTaThl KC-
MEepUMEHTA,
(opMyIMpPOBATH BBIBObI

Baanern:

HUPOBaHU,
000011IeHNS
IKCIICPUMEHTA

HaBBIKAMU  ILJ1a-
aHaiMza U
pe3ynbTaTOB

OrneHouHBIC Ma-
TEepHAIIBI JTSI ca-
MOCTOSATEIIBHOMN
paloThI (THUIOBBIE
3aa4u pa3zien
5.1.2.); Tunossie
OIICHOYHbIE MaTe-
pHaIIbI 1S YCTHO-
ro ompoca (pa3aen
5.1.1););

THTIOBBIC TECTO-
BbIC 3a/IaHUS
(paznmen 5.2.2.)

OIIK-2.3. TIIpoBoaut
CTaH/IapTHBIC OTepa-
UM TS OTIpeJiee-
HUSI XUMHYECKOTO U
¢dazoBoro cocrasa

3HaTh:

Ymernb: BoinosHITh KCHe-
PUMEHTAJIbHBIE PAOOTHI IO
onpeeeHuIo (PU3NKo-
XUMHUYECKUX XapaKTEPUCTUK
BEILIECTB U MaTepHaloB

Tumnossie o1ie-
HOYHBIE MaTepua-
JIBI [ YCTHOTO
ompoca (pazoen




BCIICCTB U MaTcpuUua-
JIOB Ha UX OCHOBC

Baanerb: nHCTpyMEHTAIb-
HBIMHU METOJaMU aHaJInu3a
COCTaBa U CTPYKTYpPHI Be-
LIECTB U MaTEPHAJIOB

5.1.1

TUTIOBBIC TECTO-
BBIC 3a/IaHUS
(pazoen 5.2.2.);
TUIIOBBIC OIICHOY-
HBIC MaTepHaJIbl K
dK3aMeHy (pazoen
5.2.3)
OneHouyHble Ma-
TepHAaIIbI TSI ca-
MOCTOSITEIIBHOU
paboThI (TUIIOBbIE
3a]1auu paszel
5.1.2));

OIIK-3 Cnocoben
MPUMEHSTh pacyueT-
HO-
TEOPETUYECKUE Me-
TOBI JJISI U3YYCHHUS
CBOMCTB BEIIECTB U
MPOIIECCOB C UX
Y4aCTHUEM C UCIIONb-
30BaHUEM COBpE-
MEHHOM BBEIYHCIIHU-
TEJILHON TEXHUKH

OIIK-3.1. IIpumens-
€T TEOPETUYECKUE U
MOTYIMIIUPUUYECKHE
MOJIEJIU TIPU PEUICHUU
3a1a49 XUMHAYECKOMH
HaIpPaBJIECHHOCTH

3HaTh: MCTOAblI MAaTCMaTHu-
YCCKOro aHajii3a u MOJACIIN-
PoOBaHus, TCOPECTUICCKOI'O U

3KCHepI/IM€HTa.HI)HOFO Huc-
CJIEIOBaHUA
YMeTh: WUCIIOJIBL30BaTh OC-

HOBHBIE 3aKOHBI €CTECTBEH-
HOHAyYHBIX JHCUUIUIAH B
npodeccuoHanbHOM  1es-
TEJIIbHOCTH, TIPUMEHATH Me-
TOJIBI MaTeMaTHYeCKOro
aHaM3a U MOJICIIMPOBaHUS,
TEOPETUYECKOTO M IKCIIe-
PUMEHTAIBHOTO HCCIIE0Ba-
HUS; paboTaTh ¢ KOMIIbIOTE-
POM KaK CpEJIICTBOM YIIPaB-
JeHus: Hpopmaueit
Baanerb:  cocOOGHOCTBIO
HCIIOJIb30BaTh HMH(MOpMaIU-
OHHBIE TEXHOJIOTHM JISl pe-
IICHUST ~ TEXHOJIOTUYECKUX
3aJa4 10 U3yYEHHIO CBOICTB
BEIIECTB NMATEPHAJIOB

Tumnossie oLe-
HOYHBIC MaTepHa-
JIBI 711 YCTHOTO
ompoca (pazoen
5.1.1

TUIIOBBIE TECTO-
BbIC 33/1aHUs
(pazoen 5.2.2.);
TUTIOBBIC OIICHOY-
HBIC MaTEPHUAIIBI K
dK3aMeHy (pazdein
5.2.3)

OIIK-3.2. Vcnionb-
3yeT CTaHIapTHOE
nporpaMMHoe o0ec-
TICYCHHUE NP pellie-
HUU 3a1a4 XUMHUYC-
CKOU HaIpaBJIeHHO-
CTH

3HATBh: OCHOBHBIE 3aKOHEBI
€CTECTBEHHOHAYYHbIX JIUC-
LUUIUIMH B MpodeccuoHanb-
HOM ACATEIHLHOCTH

YMeTb: MEeTOJIBI MaTeMaTH-
YECKOr0 MOJEIIUPOBAHUS U
JIPYTUX CTaHIAAPTHBIX TIPO-
rPaMMHBIX MPOAYKTOB IpHU
aHaJIN3€ CBOMCTB BEIICCTB
Biaagern: cTaTHCTUYECKUMU
MeTofaMu 00pabOTKH HKC-

OneHOYHBIC Ma-
Tepuabl IS ca-
MOCTOSITEIIbHOMN
paboThI (TUIIOBbIE
3a/1auu pa3zien
5.1.2.); Tunossie
OLICHOYHEIE MaTe-
puaibl JUisl YCTHO-




MEPUMEHTAIbHBIX  JaHHBIX
JUIST aHaau3a TEXHOJIOThde-
CKMX MpOIIECCOB IIpU  pe-
MICHUH 3aJa4 XUMHWYSCKOM
HaMpaBJIECHHOCTU

ro omnpoca (pazzaen
5.1.1););

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

OIIK-3.3. IIpoBoauTt
HCCIEI0BaHUS
CBOICTB BEIIECTB U
MaTepHuasoB C UC-
M0JIb30BaHUEM Hay4-
HOTO 000PYI0BaHUS

3HATh: OCHOBHBLIE METOIH-
KH aHaJIu3a CBOMCTB Be-
IECTB, 00J1aCTH IPUMEHE-
HHS pa3IMYHbIX METO/IOB.
YmMmers: [logbupats B 3aBu-
CHMOCTH OT 0COOEHHOCTEMN
pelaemMsbIX 3a/1a4 METO/IbI
HCCIIeOBaHUS CBOMCTB Be-
ILIECTB

Baajnerb: HaBbIKaMU MPO-
BEJICHUS HUCCJICOBaHNUI
Hay4YHOM 00OPYJOBaHHUH I10
HM3BECTHOM METOIUKE

Tumnossie oLe-
HOYHbIE MaTepHa-
JIBI JIJIS1 YCTHOTO
ompoca (pazoen
5.1.1

TUIIOBBIE TECTO-
BbIC 3a/1aHUs
(pazoen 5.2.2.);
TUIIOBBIE OIICHOY-
HBIC MaTEPUAIIBI K
dK3aMEHYy (pazden
5.2.3)
OneHouHbie Ma-
TepHabl s ca-
MOCTOSITEIIbHOM
paloThI (TUIOBBIE
3aa4u pa3zaen
5.1.2));

OIIK-4 CnocobeH
IUIaHUPOBATh pado-
Thl XUMHYECKOU
HaAINpPaBIIEHHOCTH, U
o0OpabaTeIBaTh U UH-
TEePIPETUPOBATH TT0-
Ty4eHHBIC Pe3yIb-
TaThl C UCHOJIb30Ba-
HUEM TeopeTHhye-
CKHMX 3HAHWH U
MPAKTUYECKUX
HABBIKOB PCIICHHS
MaTeMaTHYECKUX U
(bu3uYecKuX 3a1aq

OIIK-4.1. Vcnons3y-
eT 0a3oBble 3HaHUS B
00J1IacTH MaTeMaTHKH
u (usuku npu 1a-
HUPOBaHHUU pabot
XMMHYECKON Harpas-
JICHHOCTH

3HaTh:  MaTeMaTUYECKUU
amnmapar, HeOOXOIUMBIN JIJIst
pelieHus npoQeccuoHab-

HBIX 3a/1a4 B 00J1aCTH XUMHUH
U MaTepHAIOBEACHUS, OC-
HOBHBIE TEOPETUYECKHE IO-
JIO’)KEHUSI CMEXHBIX C XMUMH-
el €CTECTBEHHOHAYYHBIX
JTUCLUILINH

YMeTb: pemarbh THIIOBBIE
y4eOHbIC 3a/1adyd MO0 OCHOB-
HBIM pa3aeliaM MaTeMaTHKU

n C€CTCCTBCHHOHAYYHBIX
JUCHUITINH
Baagerb: HaBBIKAMU  HC-

MOJTb30BaHUS ~ TEOpeTHYE-
CKUX OCHOB 0a30BBIX paszfe-
JIOB MaTeMaTUKA W ecTe-
CTBEHHOHAYUYHBIX  JTUCITHU-

TurnoBkle o1e-
HOYHBIE MaTepua-
JIBI 7711 YCTHOTO
ornpoca (pazoen
5.1.1

THIIOBBIE TECTO-
BBI€ 3a7aHUS
(pasoen 5.2.2.);
THIIOBBIC OLICHOY-
HBIE MaTepUabl K

dK3aMeHy (paszoen
5.2.3)




IUIMH TPU PELIEHUH KOH-
KPETHBIX XUMUYECKUX U Ma-
TEepHUATOBEIYECKUX 3a/1a4

OIIK-4.2. O6paba-
THIBACT JAHHBIC C
UCIIOJIb30BaHHUEM
CTaH/IAPTHBIX CIIOCO-
0O0B anmpoKCUMAIUH
YHCIJICHHBIX XapaKTe-
PUCTHK

3HaTh: TEOpETHYECKHE W
METOAO0JIOTMYECKHE OCHOBBI
CMEXHBIX C XMMHEH MaTe-
MaTUYeCKUX U ECTECTBCH-
HOHAYYHBIX JUCHUIUIMH U
CIOCOOBI X MCIOJIB30BAHUS
IpU PEUICHUH KOHKPETHBIX
XUMHUYCCKUX W MaTcpualio-
BEIUYECKUX 3a7a4

YMmerb: omnpenensiTe HeoO-
XOAUMOCTh  TIPUBJICUYCHHS
JOIIOJIHUTCIIbHBIX 3HaHUHU U3
CIIeIMAIbHBIX Pa3/IeioB Ma-
TEMATUYCCKUX U €CTCCTBCH-
HOHAYYHBIX JUCHUIUIUH IS

pemieHust  npodecCuoHab-
HBIX 3aj1a4, IPUMEHSTH I10-
JIYUYCHHBIC TCOPCTUUCCKHUC

3HAHUA M MaTeMaTHYECKHH
anmapaT JUIsl CaMOCTOSITENb-
HOTO OCBOCHUS CIICIHAJIb-
HBIX pa3JIeIOB MaTeMaTHKH
u €CTeCTBEHHOHAYYHbIX
JVCIUTUTAH, HEOO0XOIUMBIX
B MpodeccHoHaIbHOW Jes-
TEJIILHOCTH, MIPUMEHSTH 3Ha-
HUS MaTeMaTUKM U ecTe-
CTBCHHOHAYYHBIX  JIUCITH-
IUIMH JUIS aHaiu3a U obpa-
OOTKM pe3ylbTaTOB XUMHU-
YECKHUX 3KCIIEPHUMEHTOB

Baagerb: HaBBIKAMH  HC-
MOJIb30BaHUSA  TEOpeTHYe-
CKHX OCHOB 0a30BBIX pa3jie-
JIOB MAaTeMaTHKH H €CTe-
CTBCHHOHAYYHBIX  JIUCITU-
IUIMH TIpH 00paboTKe JaH-
HBIX XHMHYECKHUX IKCIICPH-
MEHTOB

Tumnoseie oLe-
HOYHBIC MaTepHa-
JIBI I71S1 YCTHOTO
ompoca (pazoen
5.1.1

TUTIOBBIE TECTO-
BbIC 3aJ[aHUS
(pazoen 5.2.2.);
TUTIOBBIC OIICHOY-
HBIC MaTEPHUAIIBI K
9K3aMeHy (pazden
5.2.3)

OIIK-4.3. Nutepnpe-
TUPYET pe3yabTaThl
XAMUYECKHUX HaOJIIO-
JICHU ¢ UCII0JIb30Ba-
HUEM (PU3NYECKHUX
3aKOHOB U MPEJCTaB-
JICHHI

3HaTh: OCHOBHBIE TE€OPETH-
YECKHUE IOJIOKEHUS U THUIIO-
BbI€ METOJIbI PEIICHHUS 3a/1a4
13 OTAEIBHBIX CHELMAIBHBIX
pa3fenoB MaTeMaTHKH U
€CTECTBEHHOHAy4YHBIX JHUC-
LUIUINH

OnecHOYHBIEC Ma-
TepHabl IS ca-
MOCTOSATEIILHOM
paboTHI (THIIOBBIC
3a/1auu pa3zen




YMerb: MNpPOBOIUTH KOp-
PEKTHYIO MOIU(PUKAITIIO
Mojenel U MEeToauK obpa-
OOTKHM JJAaHHBIX SKCIIEPUMEH-
Ta, MPaBUWIBHO OIPEAETATh
00JacTh MPUMEHUMOCTH HUC-
0JIb3yEeMBIX METOUK
Biaagern: HaBLIKaMu  HC-
MOJIb30BAHUS  B3aUMOCBSI3U
TEOPETUUECKUX U METOO-
JIOTUYECKUX OCHOB CMEX-
HBIX C XMMHUEH MaTemMaTuye-
CKUX U eCTeCTBEHHOHay4Y-
HBIX JUCUMIUIMH, TPU pe-
IICHUH KOHKPETHOH XHUMHU-
YECKOW WJIM MaTepualoBel-
YeCcKOH 3aJauu

5.1.2.); TunoBsie
OIICHOYHBIE MaTe-
pHAJIBI ISl YCTHO-
ro omnpoca (paszzaen
5.1.1); );

TUTIOBBIE TECTO-
BbIC 3aJ[aHUS
(pazmen 5.2.2.)

OIIK-5 Cnocoben
UCIIO0JIB30BATh CY-
IIECTBYIOIIUE MPO-
IpPaMMHBIC ITPOIYK-
THI U HH(OpMAITHU-
OHHBIE 0a3bl IaHHBIX
JUTSL PEICHUs 3a71a4
npoeCCUOHATLHON
JESITETIbHOCTH C
Y4ETOM OCHOBHBIX
TpeboBaHUMN WH-
(dbopMarmoHHOH
0€e30MacHOCTH

OIIK-5.1. Ucnone3y-
etT coBpeMeHHble IT-
TEXHOJIOTUH MPH cO0-
pe, ananuse, oopa-
OOTKE | Ipe/ICTaBIIe-
HUU WH(pOpMaIUn
XUMHYECKOTO POQH-
TSt

3HaTh: OCHOBHbBIE UCTOYHHU-
K1 MHpOpMaIMu s pele-
HUS 3134 mpodeccuoHab-
HOW cdepsl JEATEIHLHOCTH,
OCHOBBI MH(OPMAIIMOHHBIX
TEXHOJIOTHH, OCHOBHBIC
BO3MOXHOCTH M IIpaBUJIa
paboThl CO CTaHIAPTHBIMU
IIPOIPAMMHBIMHA  IIPOJYKTa-
MU TIpU peleHuu mnpodec-
CHOHAJIBHBIX 3a1a4

Ymers: [npoBOAUTH IIEP-
BUYHBII TOUCK HH(pOpMa-
IUU JUIsl peteHus: npodgec-
CHOHAQJIBHBIX 3ajlay, IpUMe-
HATH  CTaHJApPTHOE  IPO-
rpaMMHOE o0ecreyeHne Mnpu
pelIeHMH XUMHYECKHX U
MaTepHuaJoBeTUECKUX 3ajad,
IIpU IOATOTOBKE HAay4YHBIX
MyOJMKAIMi U JOKJIaI0B

Baanernb: HaBbikKamu pabo-
THl C HAay4YHBIMH U 00pazo-
BaTeJbHBIMA  TIOPTAJIAMH,
0a30BBIMH HaBBIKAMH IIPH-
MEHEHUS CTaH/IapTHOTO
porpaMMHOro  obecreuye-
HUS 1711 00pabOTKH Pe3yiib-
TAaTOB  WCCIEJNOBAaHHUA WU
IPEACTAaBICHNUS WX HAYYHO-
My COOOIIECTBY

TumnoBsle o1ie-
HOYHBIC MaTepHa-
JIBI [ YCTHOTO
ompoca (pazoen
5.1.1

THUIIOBBIE TECTO-
BBIE 3aJTaHUS
(pazoen 5.2.2.);
THIIOBBIC OIICHOY-
HbIE MaTepUabl K
9K3aMeHy (paszoen
5.2.3)
O1eHOYHBIE Ma-
TepHuabl IS ca-
MOCTOSTEIIFHOMN
paboThI (TUIIOBbIE
3a/1auu pa3zen
5.1.2.);

OIIK-5.2. CobOaroma-

3HAaTh: METOIOJIOTHIO IIO-




€T HOpMBI HH(pOpMa-
[IMOHHOH 0e30IacHo-
CTH B TIpodeccuo-
HAJIBHOM JI€SITEJIbHO-
CTH

HWCKa HAYyYHOM M TEXHHUYe-
CKOMl WH(pOpMAIUU B CETH
WHTepHeT U crienuanu3upo-
BaHHBIX 0a3ax JaHHBIX OC-
HOBHBIC TPUEMBI pabOTHI CO
CIICIMATM3UPOBAHHBIM TIPO-
IrpaMMHBIM  0OecrieueHUueM
IpU TMPOBEICHUU TEOPETH-
YEeCKHX pacueToB M 00pa-
00TKE SKCIEPUMEHTAIBHBIX
JTAHHBIX

YMeTb: TPOBOAUTH MOHUCK
HAay4HOH M TEXHHUYECKOU
uH(pOpMALlUM C HUCIOJIB30-
BaHHEM OOIIUX U CTCIHAIIH-
3UpPOBaHHBIX 0a3 JTaHHBIX
MPUMECHSITh CIICIIHATTU3UPO-
BaHHOE NporpaMMHOe olec-
MeYeHHe MpH MPOBEICHUU
TEOPETUYECKUX PACUCTOB U
00paboTke JKCTICPUMECH-
TaJBHBIX JTAHHBIX
WCIIOJIb30BaTh CHEIHATU3U-
poBaHHOE pOTPaMMHOE
obOecrieueHre TMpU  Tpe.-
CTaBJICHHH PE3YyJIbTAaTOB pa-
00Thl TPOQECCHOHATHHOMY
COOOIIECTBY

Bnagerb: HaBbIKAMM TIpH-
MEHEHUsl  CIIELHAIU3UPO-
BaHHOTI'O mporpaMMHOIO

oOecneucHrs U 0a3 JaHHBIX
IpH pPEHICHWH 3aaad Ipo-
(beccuonanbHOU cepsl nes-
TEIBLHOCTH

Tumnoseie owe-
HOYHBIC MaTepHa-
JIBI 711 YCTHOTO
ompoca (pazoen
5.1.1

TUIIOBBIE TECTO-
BbIC 3a/1aHUs
(paszoen 5.2.2.);
TUTIOBBIC OIICHOY-
HBIC MaTEPUAIIBI K
dK3aMeHy (pazden
5.2.3)

OueHouyHbIEe Ma-
TEpHAIIBI JTS ca-
MOCTOSITEIIBHOM
paboThI (TUIIOBbIE
3aa4u pa3zaen
5.1.2.); Tunossie
OIICHOYHBIE MaTe-
pHaIIbI ISl YCTHO-
ro ompoca (pa3aen
5.1.1););

TUIIOBBIE TECTO-




BBIC 3a/1aHUA
(paznmen 5.2.2.)

OIIK-6 Cnocoben
MPEJICTaBIATh pe-
3yJIBTAThI CBOCH
paboThI B yCTHOM H
MUCbMEHHOU popme
B COOTBETCTBHH C
HOPMaMH U TPaBH-
JIaMH, IPUHATHIMA B
npodeccuoHaTbHOM
COOO0I1IECTBE

OIIK-6.1. IIpencras-
JSIeT PE3yNbTaThl pa-
0OTBl B BHIE OTYETa
o CTaH/IApTHOU

dopme

3HaTB: HOPMBI COBpPEMEH-
HOTO PYCCKOTO JHUTepaTyp-
HOTO $53bIKa, OCHOBHBIE TO-
JoKeHus1 (QYHKIIMOHATBHOU
CTHUJIMCTUKH, TpPaBWIA TOJ]-
TOTOBKU peuu

YMmerb: aHaAJIM3UPOBATh
pedb B HOPMAaTUBHOM ac-
MeKTe, I0JIb30BAThCA HH-
(OpMaTUBHO-  CIIPABOYHOM
JTUTEPaTypoOil, OpraHU30BBI-
BaTh CBOI0 pEYEBYIO Jesi-
TENbHOCTh a/ICKBaTHO CHUTY-
anusM OOIIEHUS B COOTBET-

CTBUM C  JIUTEPaTypHOU
HOPMOW
Bnagers: HaBbIKaMu IIpo-

IyLIUPOBaHUSI B COOTBET-
CTBUMU C  JIUTEPATypHOU
HOPMOM TOYHOM, JIOTUYHOM,
BBIPA3UTEIILHON pEYu B yCT-
HOM W MHUCbMEHHOU (opmax
IIpU  CaMOCTOATEIILHOM pe-
[IEHUU KOHKPETHOW KOMMY-
HUKATUBHOM 3a/1a4u

Tumnoskie ore-
HOYHBIE MaTepua-
JIBI [ YCTHOTO
ompoca (pazoen
5.1.1

TUIIOBBIC TECTO-
BEIC 3a/IaHUS
(pazoen 5.2.2.);
TUIIOBBIE OIICHOY-
HbIE MaTepUabl K
dK3aMeHy (paszoen
5.2.3)
OneHouyHble Ma-
TepHAaJIBI TSI ca-
MOCTOSITEJIBHOU
paboThI (TUIIOBbIE
3aa4u pa3zen
5.1.2));

OIIK-6-2. [Ipencras-
JsieT “HPOPMaLIHIO
XUMHYECKOTO COZep-
KaHUS C YIETOM Tpe-
OoBaHuit 6nbIMOTpa-
(buueckoil KynbTypsl

3HaTh: 001IYIO XapaKTepu-
CTHKY Ipoliecca cbopa, me-
penaun, 00pabOTKU U
HaKOIUIEHUs HHOpMaILUY; -
TEXHOJIOTHH 00paboTKH
TEKCTOBOM U rpaduueckont
nH(pOpMaLIUHU; - OCHOBBI
nH(pOpMaIMOHHOH Ge3omac-
HOCTH.

YMerb: paboTaTh B Kaye-
CTBE TOJIL30BATEIIS TIEPCO-
HAJIbHOTO KOMIIBbIOTEpA, UC-
MOJIb30BaTh BHEIIHUE HOCH-
Tenu uHpopManuu AJis 00-
MeHa JJAaHHBIMHA MEX]Ty Ma-
IIMHAMH, CO3/1aBaTh pe-
3epBHBIE KOITUH, APXUBBI
JAHHBIX U IIporpamm, pabo-
TaTh C MPOTPAMMHBIMHU
CpeacTBaMU O0IIero Ha3Ha-
YeHUs; - paboTaTh B JI0-
KaJIbHBIX U TI100aJbHBIX Ce-
X DOBM. - npumMeHsTH
CTaHJapTHHIE IPOTPAMMHBIE

Tunossie orie-
HOYHBIC MaTepHa-
JIBI 7T YCTHOTO
ompoca (pazoen
5.1.1

TUIIOBBIE TECTO-
BbIC 3a/I1aHUS
(pazoen 5.2.2.);
THTIOBBIC OIICHOY-
HBIC MaTEPHUAIIBI K
dK3aMeHy (pazoen
5.2.3)




CpezAcTBa MOJIy4YEHUs, Xpa-
HEHUSI U TIepepabOTKU HH-
dhopmarumn.

Baajnerb: HaBbIKaMH IIpU-
MEHEHHUs CTaHJapTHBIX MIPO-
IPaMMHBIX CPEJICTB B 00J1a-
¢ty HHGOPMAITMOHHON 0e3-
OIaCHOCTH

OIIK-6.3. IIpencras-
JISIET PE3yJIbTaThI pa-
OOTHI B BUJIE TE3HCOB
JIOKJIa7ia Ha PyCCKOM
Y aHIVIMHACKOM SI3BIKE
B COOTBETCTBMHU C
HOPMAaMH | TpaBHIIa-
MU, IPUHSATHIMH B
XHMUYECKOM CO00-
IIECTBE

3HaTb: KyJbTYpOH MBbIILIE-
HUS;, - TPUEMaMH BEJCHUS
KOHCTPYKTUBHOI'O JIMAaJIOra;
- MerogamMH  0000LIeHHS
uH(poOpMaLUK; BUIBI JIENO-
BOro oOmIcHUs (ITyOIUYHBIE
BBICTYIUICHUSI, TIEPErOBOPHI,
MPOBEICHUE COBEILAHU,
JieNioBasi TMepenucka, dSJeK-
TPOHHBIC KOMMYHUKAIIUN) U
UX 0cOOEHHOCTHU

YMerb: OCYyLIECTBIATH I10-
CTaHOBKY IIeJIeii; BECTHU
KOHCTPYKTUBHBIA JUAJIOr U
OoTCTauBaTh  COOCTBEHHOE
MHEHHE, OINpPEAeNATh BHUJ
JIeNIOBOr0  OOIIeHusT B
YIIPABJICHYECKOW CUTYaIluU
Baagerb: KyabTypol MbIII-
JIEHUS, - COBPEMEHHBIMH
KOMMYHHKAITUOHHBIMH  T€X-
HOJIOTHSMH;, CIIOCOOaMU BBI-
O6opa BHIa AENOBOro 0OIIe-
HUs B YIPaBICHYECKON CH-
Tyaluu

OueHouHbie Ma-
TepHAaIIbI TSI ca-
MOCTOSITEJIBHOMN
paboTHI (THIIOBBIC
3a]1auu pasel
5.1.2.); Tunossie
OIICHOYHBIC MaTe-
pHAIIBI ISl YCTHO-
ro omnpoca (pazzaen
5.1.1); );

THUIIOBBIC TECTO-
BbIC 3aJ[aHUS
(pazmen 5.2.2.)

Tumnoseie olie-
HOYHBIE MaTepua-
JIBI [ YCTHOTO
ompoca (pazoen
5.1.1

THUITIOBBIC TECTO-
BBIC 3aJaHUS
(pazoen 5.2.2.);
TUTIOBBIE OIIEHOY-
HBIE MaTepUabl K
dK3aMeHy (paszoen
5.2.3)
OueHouyHbIE Ma-
TepHabl s ca-
MOCTOSITEJIBHOM
paboTHI (TUIIOBBIC




3aa4u pa3zien
5.1.2.);

Taxkum 00pa3oMm, BHIMOJIHEHHE TUIIOBBIX 3aaHMi, IIPEACTABICHHBIX B pasjeie 5 «OneHouHbe Ma-
TepHabl I TEKYIIEro U pyOeKHOTO KOHTPOJIS YCIIEBAEMOCTH U ITPOMEKYTOUHOM aTTEeCTalliiy I03BO-
TUT obecnednTs crocoOHocTh Ha GopmupoBanue komnerennuu OIIK-1, OITK-2, OIIK-3; OITK-4; OIIK-
6.

7.Y4eOHO-MeTOAuYeCKOe o0ecnneueHne JUCIUILIHHDI

7.1. Hopmamugeno-3axonooamevHole aKkmul

1. TIpuka3z MunoOpuayku Poccuu ot 12.03.2015 N 210 "O6 yrBepxkaenun denepaibHOTo rocynap-
CTBEHHOTO0 00pa3oBaTEeNbHOTO CTAaHAAapTa BBICIIETO OOpa30BaHUS MO HAMPABICHHUIO MOATOTOBKH
04.03.01 Xumus (ypoBenb OakanaBpuara)" (3apeructpupoBano B Muntocte Poccun 07.04.2015
N 36766) http://fgosvo.ru/uploadfiles/fgosvob/040301.pdf

2. ®epepanpHbii 3ak0H "OO oOpasoBanuu B Poccmiickoit deneparmu” ot 29.12.2012 N 273-D3
http://www.consultant.ru/document/cons_doc LAW_140174/

7.2 OcHoenas tumepamypa
1. I'puropseBa JI.C. ®@usnueckas xumus [DneKTpoHHBIN pecypc]: yuebHoe mocobue/ I'puropseBa JI.C.,

TpudonoBa O.H.— DnekTpoH. TekcToBble JaHHbIe.— M.: MOCKOBCKUI TOCYJapCTBEHHBIH CTPOUTEIb-
Heli yHuBepcuter, AN Ilm Op Memua, ObC ACB, 2014.— 149 c— Pexum pgocrymna:
http://www.iprbookshop.ru/26215.— 3bC «IPRbooks», no naposmto

2. Tlokposckast E.H. ®usnveckas xumus. XuMus atMocepsl [DIEKTPOHHBIN pecypc]: yueOHoe mocobdue/
[Tokporckas E.H., benbroBa T.I'.— DnexkTpoH. TekcToBbIe NaHHbIe.— M.: MOCKOBCKHI TOCYIapCTBEH-
HBIM cTpouTenbHbIl yHUBepcuTeT, Al Ilu Dp Menua, 9bC ACB, 2015.— 109 c¢.— Pexum gocrymna:
http://www.iprbookshop.ru/27956.— 9bC «IPRbooks», mo mapo:to

3. Ponun B.B. ®usnueckas U KOJIOUAHAA XUMUS [ DIEKTPOHHBIN pecypc]: yueOHoe mocobue/ Ponun B.B.,
I'opuakos 3.B., Opober; B.A.— DnekTpoH. TekcToBbIe faHHbIe.— CTaBpomnoib: CTaBpoNoIbCKUI rocy-
NApCTBEHHBbIM  arpapHbiii  yHuBepcuter, AIPYC, 2013.— 156 «c¢.— Pexum gocryna:
http://www.iprbookshop.ru/47377.— DbC «IPRbooks», no naposmo

4. Maxkapos A.I'. TeopeTnueckue U MPaKTUYECKHE OCHOBBI (PU3NYECKON XUMUH [ DIEKTPOHHBIN pecypc]:
yuebHoe rmocobue/ MakapoB A.I'., Caruga M.O., PaznoGpee [I.A.— DneKTpoH. TEKCTOBbIE JaHHbIE.—
Opendypr: OpeHOyprckuii rocynapctBeHHbiid yauBepcuteT, ObC ACB, 2015.— 172 ¢.— Pexum nocty-
na: http://www.iprbookshop.ru/52335.— 3BC «IPRbooksy, mo maposto

5. Epemun E.H. OcHOBBI XUMHUYECKOW TepMOIUHAMUKH. Y 4eOHOE TTOCOOHE AMisl YH-TOB.-2-€,u3/1., iepepad. u
no1r.-M.: Beicm. IlIkona,1978,-391¢., nun

6. Ilonrtapak O.M.Tepmoaunamuka B ¢puznueckoit xumuu.- M.: Beicrr. kona,1991,-319¢., un

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

7.3. /lonoanumenvnas aumepamypa
1. Ctpomb6epr A.T'., Cemuenko JI.I1. duznueckas xumusi. M.: Beicir.mk.,2003.- 572 c.

2. Kopsikun H.B. OcHOBBI XUMU4eCcKoil TepMoiuHaMuKu. M.: «Akanemusn»,2003. -464c.


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

3.

Epemun B.B.,bopmesckuiit A.S1. OcHoBBI 0011eH U husndeckoit xumuu. M.: «MaTEemnexk™, 2012.-

848 c.

4.
3.
6.
7.
8.
9.

10.
11.

1. Kypnan pusndeckoit Xumuu

IamOypr FO.Jl. u np. OU3UKO-XUMUYECKUE OCHOBBI DIIEKTPOXUMUU. — Jlonronpyaasiid, «HTEN-
J1exkT», 2008. — 424 c.

Bbarpokos B.M. OcHOBBI XMMHUECKON KHUHETUKHU U KaTanu3a. M.: «Akanemus», 2003. — 256 c.

I'onueB U.H. u np. ®usnueckas xumuda. M.: Beicir.uik., 1992 — 687 c.
OtkuHc C.I1. ®uznueckas 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.
['epacumos S.U. u np. Kypc ¢pusnueckoii xumuu. B 18yx romax. M.: Xumus, 1970- 1073 c.
Owmanyaie H.M., Knoppe JI.I'. Kypc xummnueckoit kunetuku. M.: Boicin.mk., 1984 — 463 c.

7.4. Ilepuoouueckue uzoanus (2azema, 6eCMHUK, 010171€MEHb, HCYPHAT)

2. )KypHan HEOpraHM4EeCKON XUMUU

3. Kypnan «Heopranndyeckue MaTepuab»

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

7.5. Humepnem-pecypcol

HpI/I HU3YUCHUN IOUCHUILIIMHBI «DPuzngeckas XUMUS», O6yT-IaIOHII/IeC$I

(YnaneHHBIH TOCTYIT) K pecypcam:

—  00wue ungpopmayuoHHsle, CNHpagouHbvle U NOUCKOBBIE:
1. CnpaBounas npaBoBas cucrema «['apant». URL: http://www.garant.ru.

o0ecrieueHsl JTOCTYIIOM

2. CnpaBounas npaBoBas cucrema «Koncynbrant [Tnroc». URL: http://www. consultant.ru

- K CO6pEMEHHbBIM npoqbeccuonaﬂbnbm boazam OanHHbIX:

Ne HaumenoBanue u Anapec caiita HaumeHoBaHue opra- YcaoBus gocryna
n/m | KpaTkasi XapakTepHu- HHU3aIMHU-BJIAdebIa;
CTHKA 3J1eKTPOHHOI0 PEKBH3UTHI 10Tr0BOpPa
pecypca
1. 9B/ PI'b http://www.diss.rsL.r OI'bY «Poccuiickas ABTOpHU30BaHHBIN J10-
DeKTpOHHbIE BEPCUU u rocyJapcTBeHHas OM0- | CTyH M3 IUccepTalu-
TTOJTHBIX TEK- muoteka» (PT'B) OHHOTO 3aj1a
CTOB JIUCCEpPTALNHI U
aBTOpedeparoB u3 Jorosop
¢donna Poccuiickoii Ne(095/04/0104
roCy/1apCTBEHHOU ot 04.07.18r.
o6ubnuorexku
2. «Web of Science» http://www.isiknowl Komnanus Hoctyn no [P-agpecam

(WOS)
ABTOpUTETHAs TIOJTH-
TeMmatuueckas pede-

paTUBHO-
oubnuorpaduaeckas

Y HayKOMETpUYECKas

edge.com/

Thomson Reuters

CyO0uuneH3uOHHBbIH
JI0TOBOP
NeWoS/624
or 01.11.2017r.

CpPOKOM JieiicTBHs Ha |

KbI'Y



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/

0a3za JaHHBIX ToJI
Sciverse Scopus u3- | http://www.scopus.c Jlorosop Ne 6/n Hoctyn no [P-aagpecam
JlaTeJIbCTBa «Jb3e- om ot 16.02.18r. KbI'Y

Bup. Hayka u TexHo-
JIOTHU
PedepartuBnas u ana-
auTHYecKas 6a3a JaH-
HBIX

Hay4yHas 31eKTpOH-

http://elibrary.ru

Ha 0Oe3Bo3Me3mHOIM OC-

aBTOPU30BaHHBIN J10-

Has Ou0JmoTexka HOBE, KaK By3y-4JICHY CTyI
(HOb PO®N) KOHCOpLIMyMa
DnexTpoHHas 6uo- HOUKOH
JMOTEKA HAYYHBIX
myOauKanui
Ba3a nraHubIX http://elibrary.ru 000 «HDb» ABTOpH30BaHHBIH J10-
Science Index Jorosop CTYI

(PUHLY) Ne S1I0-741/2018
HanmonaneHas un- ot 05.03.2018r.
(dhopMaImoHHO-
aHAJIMTUYECKasl CHU-
crema
IBC http://www.studmed] 00O «Tonurexpe- [TonHslit noctym (peru-
«KoHcyJIbTaHT cTY- ib.ru cype» crpanus o [P-agpecam
JAEeHTa http://www.medcolle (r. Mocksa) KBI'Y)
Y4eOHukH, yueOHbIE gelib.ru Jorosop

mocoOusi, 1o BceM 00-
JIACTSIM 3HAHUH IS
BO u CIIO, a Taxxe

MoOHOTpaduu 1 Hayd-

Has IepUOIUKa

Ne 67CJ1/09-2017
ot 14.11.2017r.
(c manpHeiiei npo-
JIOHTaINEN )

HauunonanbHast
3JIEKTPOHHAasi Ouo-
auoreka PI'b
O0BeIMHEHHBIN DJIEK-
TPOHHBINA KaTaJIOT
(hOHIOB POCCHICKUX
6ubnuorek, coaep-
KAl OMUCaHUs U
MTOJTHOTEKCTOBBIC
AJIEKTPOHHBIE JTOKY-
MEHTBI 00pa30BaTeb-
HOTO ¥ HAyYHOTO Xa-
pakTepa o pas3jind-
HBIM OTpacysiM 3Ha-
HUU

https://H36.pd

OI'BY «Poccniickas
rocynapcTBeHHas Ouo-
JUOTEKa»
Jorosop
Ne101/HOB/1666
ot 30.08.2016r.

JocTy1 ¢ 2eKTpOHHO-
r'0 YUTAJIBHOTO 3aJ1a
6ubmuoreku KbI'Y



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 «Aillndp-
Oykce»
107831 myOnukanui,
B T.4.: 19071 — yueb-
HBIX U3JaHuH, 6746 —
HAyYHBIX U3JaHU,
700 xonmnekumii, 343
)kypHaina BAK, 2085
ayJIMOU3/IaHUM.

http://iprbookshop.ru
/

00O «Ain IIu Op Me-
A
(r. CaparoB)
JIMIeH3uOHHBIN 10-
roBOp
Ne3514/18
ot 20.03.2018r.

ITonneiit noctyn (peru-
crpauus no [P-agpecam
KBbI'Y)

Polpred.com. HoBo-
ctu. O630p CMU.
Poccust u 3apyde:xbe
0630p CMU Poccun
u 3apyoexbs. [TonHbie
TEKCThI + aHaJTUTHKA
n3 600 n3ganuii mo 53
oTpacisim

http://polpred.com

00O «lonmnpen cnpa-
BOYHUKHN)

Ha 0e3BO3ME3HOM OC-

HOBE

Hoctyn no [P-agpecam
KbI'Y

10.

IMpe3uaenrckas
OndbaMoTeKa
M. b.H. Eabnuna
boniee 500 000 »nex-
TPOHHBIX JOKYMEHTOB
no ucropun Oteue-
CTBa, POCCUNCKOHN
rOCYJapCTBEHHOCTH,
PYCCKOMY SI3BIKY U

paBy

http://www.prlib.ru

OI'BY «llpe3unent-
cKas OMOJIMOTEeKa UM.
b.H. Ensriunay (T.
Cankr-IletepOypr)
Coryamenue
ot 15.11.2016r.

(c nanbHeimel npo-
JIOHTaluen )

ABTOpHU30BaHHBIN J10-
CTYI U3 OMOIMOTEKU
(ayn. Ne214)

11.

MexayHapoiHas Cu-
crema oubnuorpadu-
4ecKuX ccblIoK Cross-
ref
[Mudposas uaeHTH-
¢ukanus 00bEKTOB
(DOI)

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

HIT «HOHUKOH»
Jorosop
NeCRNA-714-18
ot 07.03.2018r.

ABTOpHU30BaHHBIN [0-
CTYI JJIs1 OTBETCTBEH-
HBIX MIpeJICTaBUTENeH

12.

9bC KBI'Y
(9MeKTPOHHBIN KaTa-
aor ¢onza + nonHo-

TekcToBas b/l)

http://lib.kbsu.ru

KBI'Y
[Tonoxxenue 00 37ek-
TPOHHOM OnbIMOTEKE

ot 25.08.09r.

[Tonusiii nocTyn

- Kpome moco, oﬁyualomuec;l MO2Cym 60CNR0OJ1b306AMbCA npod)eccuonanbnbmu nouckKosoimu

cucmemamu:
1. Cuyx0a TeMaTH4ecKHX TOJKOBBIX ciioBapeil 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 ykazanus no npo8eoeHu10 pa3iuiHulX y4eOHbIX 3aHAmMuIl u
CamocmoamenvHoll padomaul

Y4yeOHast padota nmo aucuurinHe dusnyueckas XUMUS COCTOUT U3 KOHTAKTHOW pabOThI (JICKIUH,
MIPAKTUYECKHUE 3aHATHSA) U CAMOCTOSITENIbHON paboThl. COOTHOIICHKE JIGKIIMOHHBIX, CEMUHAPCKUX, J1abo-
pPaTOpPHBIX M MPAKTHUYECKHUX 3aHATHI K 00IIeMy KOJMYECTBY YacOB COOTBETCTBYET yueOHOMY ILIaHy
Hamnpasnenus 04.03.01 — Xumus, npodpuis «IIpoduns «Heoprannyeckas XuMus ¥ XUMHUsI KOOPIUHAIIHU-
OHHBIX COCAMHEHUI», «XUMHUS OKPYKAIOLIEH Cpelbl, XUMUYecKasi SKCIepTH3a U dKoJoruyeckas Oes-
OIIaCHOCTbY.

JIJist MOATOTOBKY K MPAKTHYECKUM 3aHSITHSIM HEOOXOIUMO PAaCCMOTPETh KOHTPOJBHBIE BOIIPOCHI,
MIPU HEOOXOJUMOCTH OOPATUTHCSI K PEKOMEHIYeMOM JTUTEPaType, 3aucaTh HEOHATHBIE MOMEHTHI B BO-
Mpocax Jyisl ySICHEHUsI KX Ha MPEACTOAIIEM 3aHITHH.

Memoouueckue pekomenoayuu no uzyuenuro oucyunaunsl «Duzuyeckas Xumuay 0na odyua-

rowuxcs

Lenb kypca «Duznueckasi XUMHUsI» - ABIsgeTCS GOPMUPOBATH U PACKPBITH CMBICIBI OCHOBHBIX 3a-
KOHOB U 3HaHUI y CTyJIEHTOB B 00J1acTU (PU3NYECKON XMMHU, HAYUUTh CTYACHTOB BUAETH 00JacTH MpU-
MEHEHHUE 3TUX 3aKOHOB M 3HAHWM, MOHUMATh MX MPUHUUIHUAIBHBIE BO3MOXXHOCTU MpPU PEIICHUU KOH-
KpPETHBIX 3aja4.

[Tpuctynas kK U3y4eHUIO AUCHUILUIMHBI, 00yJaronieMycsi HEOOXOAMMO O3HAKOMHTBCS ¢ TeMaThye-
CKUM IUUIAaHOM 3aHATUH, CIIUCKOM PEKOMEHI0OBAaHHOU yueOHO nmuTepaTyphl. ClieyeT ySCHUTH MOCIEe0-
BaTEJIbHOCTh BHITIOJHEHUS] MHINBUIyaJbHBIX YU€OHBIX 3aJaHHii, 3aHECTU B CBOIO pab0OuyIO TETPab TEMBI
U CPOKH NPOBEIECHUS CEMHUHAPOB, HAIIMCAHUS YY€OHBIX U TBOpUYecKuX padot. [Ipu n3ydyenun aucuuiin-
HbI 00YYaIOIUECs BHIIOJIHSAIOT CAEAYIOLINE 3a/IJaHUs: U3y4aloT PEKOMEH/I0BaHHYIO YU€OHYI0 U Hay4YHYIO
JUTEpaTypy; NUIIYT KOHTPOJIbHBIE padOThI, TOTOBST AOKJIAbl U COOOIEHUS K MPAKTUUECKUM 3aHSITUSM;
BBINOJIHSAIOT CAMOCTOSITEIbHBIE TBOPUECKHE pAaOOTHI, yUAaCTBYIOT B BBINOJIHEHUH MPAKTUUYECKUX 3aJaHUU.
VYpoBeHb U TIyOMHA YCBOCHHUS AMCLUIUIMHBI 3aBUCAT OT aKTUBHOM M CHCTEMaTHUYecKoW paboThI Ha JIeK-
LUSX, U3YYECHUSI PEKOMEHOBAHHOW JINTEPATYPHI, BBIIOJIHEHUS KOHTPOJIBHBIX MMCbMEHHBIX 3aIaHUI

Kypc usyyaercs Ha JeKIUsIX, CEMUHApaXx, Ja0OpPaTOPHBIX U MPU CaMOCTOSATEIILHOW U MHIUBUAY-
anpHOM pabote oOyuaromuxcs. OOyJaromuiics JUisl MOJIHOTO OCBOEGHHUS MaTepHaia JIOJKeH He MpoIyc-
KaTh 3aHATHS ¥ aKTUBHO y4acTBOBaTh B yueOHOM mpouecce. [ MakcuManbHo# 3 pekTuBHOCTH n3yue-
HUS HE0OXOAUMO TOCTOSIHHO BECTH KOHCIIEKT JIEKIUH, 3HaTh PEKOMEHIyeMYI0 MpernojaBareieM JuTepa-
TYpPY, IO3BOJISIONIYIO JOTIOJHUTE 3HAHMS U JIydI€ TOATOTOBUTHCSA K CEMHUHAPCKUM 3aHATHSIM.

B cooTBeTcTBUUM C y4eOHBIM IJIJAHOM Ha KaXKIyI0 TEMY BBIJIEJICHO HEOOXOIMMOE KOJIUYECTBO Ya-
COB NPAKTHUYECKUX 3aHATHH, KOTOPBIE IIPOBOJATCS B COOTBETCTBHH C BOIPOCAMH, PEKOMEHIOBAHHBIMU K
U3YYEHUIO MO ompefesieHHbIM TemMaM. OOydaromuecs JO0JKHBI PETYISPHO TOTOBUTHCS K CEMHUHAPCKUM
3aHATUSAM M y4acTBOBaTh B 00CYXKJAEHUHU BOMPOCOB. IIpu MOAroTOBKE K 3aHATHUSAM CIEIyeT PyKOBOJCTBO-
BAaTbCsl KOHCIIEKTOM JIEKLHMHM W PEKOMEHIOBAHHOW JIMUTEpaTypoid. TeMaThdeckuil IiaH JUCLUIUIMHBL,
y4eOHO-METOJMUECKUE MaTepHaIbl, a TAK)Ke CIIMCOK PEKOMEHJOBAHHOM JTUTEpaTyphl IPUBEAEHBI B pabo-
4YeH mporpamMmme

Memoouueckue pekomenoayuu npu padome HAO KOHCNEKMOM 60 8peMs NPOBEOEHUA JIEKUUU



B mporecce NEKIMOHHBIX 3aHATHN 1EJIeCO00pa3HO KOHCIIEKTHUPOBATh y4eOHbIN maTtepuain. Jlis
ATOTO UCIOJIB3YIOTCS O0IIME U YTBEPAUBIINECS B IPAKTUKE MMPABUJIA, U IPUEMbI KOHCIIEKTUPOBAHUS JICK-
[UAH:

KoHcnekTtupoBaHue JEKIUN BEAETCS B CIELUAIBHO OTBEAEHHOW JUISl 3TOrO TETPald, KayKIbld
JIUCT KOTOPOM JTOJIKEH MUMETh IOJIsl, Ha KOTOPBIX JEJIal0TCS IIOMETKH U3 PEKOMEHIOBAaHHOM JINTEPaTyphl,
JOTIOJTHSIOIIME MaTepuall MPOCIYIIAHHOW JISKIIMH, a TaKKe IMOJYEPKHUBAIOIINE OCOOYI0 BAKHOCTH TEX
WJIA UHBIX TEOPETUYECKUX MOJIOKEHHUM.

I{enecooOpa3Ho 3anmUChIBaTh TEMY M ILJIaH JICKIIUH, PEKOMEHIYEMYIO JIUTEpaTypy K TeMe. 3alucu
pa3AesioB JEKIUU JOKHBI UMETh 3aroJIOBKH, MOJI3ar0JIOBKH, KpacHble CTpOKH. [[1s BhlIeIeHUs pasjie-
JIOB, BBIBOJIOB, OIPEIEICHUI, OCHOBHBIX HJEH MOXHO MCIOJh30BaTh IIBETHBIC KapaHIAlH U (oMacTe-
pBIL.

HasBanHble B JEKIIMK CCHUIKMA HA MEPBOMCTOYHUKHU HAJO MOMETUTH Ha IMOJISIX, YTOOBI MPU CaMo-
CTOSITEJIBHOW paboTe HANTH W BOHCATh UX. B KOHCHEKTE TOCIOBHO 3aNMUCHIBAIOTCS OINPEACIICHHS TOHS-
THH, KaTeTOpHi 1 3akOoHOB. OcCTalIbHOE JOJIKHO OBITh 3aIIMCAHO CBOMMH CJIOBaMH.

KaxxgoMy cTyneHTy HeoOX0oauMo BeIpabOTaTh U UCIOIB30BATh IOMYCTUMBIE COKpAIIeHUs Hanbo-
Jiee pacrpOoCTPaHEHHBIX TEPMUHOB M TTOHSATHM.

Memoouueckue pekomenoayuu no NOO20MoeKe K NPAKMUUECKUM 3AHAMUAM

[IpakTuyeckue (CeMHUHAPCKUE) 3aHATHS — COCTaBHAs 4acTh Y4eOHOTO mporiecca, rpynmnoas ¢op-
Ma 3aHATHIA MPH aKTUBHOM YYacCTHH CTYJIEHTOB. lIpakTHueckue 3aHSATHS CIIOCOOCTBYIOT YIIyOJIEHHOMY
M3YYEHHUIO HanboJiee CIOKHBIX MPOOJIEM HAYKH M CIIY’KaT OCHOBHOW (POPMOI MOJIBEICHHUSI UTOTOB CaMO-
CTOSITENILHOU paboThl oOyuaronmxcs. L[eNblo MpakTHYeCKUX 3aHATHH SBJISICTCS YIIIyOJICHHE U 3aKperie-
HUE TEOPETHUYECKUX 3HAHUMU, MOJYUEHHBIX 00YJarOMIUMHUCS HA JIEKIUAX U B MPOIIECCE CAMOCTOSTEIHHOTO
M3Yy4YeHHUs y4yeOHOro marepuala, a, CieloBaTelbHO, (JOPMHUPOBAHHME y HUX OIpPEAETICHHBIX YMEHUN U
HABBIKOB.

B xo/1le moAroTOBKM K CEMHUHAPCKOMY 3aHSATHIO HEOOXOIUMO MPOYUTATh KOHCIEKT JIEKIUH, U3Y-
YUTb OCHOBHYIO JIUTCPATYpPYy, O3HAKOMUTLCA C HOHOHHI/ITCJ’IBHOﬁ HHTepaTypOﬁ, BBIIIOJIHUTH BBIIAHHBIC
mperoaBaTesieM MPaKTHIeCKue 3aanus. [Ipu 3ToM ydecTh peKOMEHJIAIMU TperoaaBareis U TpeOoBa-
HUA TPpOTpaMMBI. I[Opa6aTI)IBaTI) CBOM KOHCIIEKT JICKOWH, JcjIad B HEM COOTBECTCTBYIOIIUE 3aIlIMCU U3 JIN-
TepaTypsl.

KenarenbHO MpU MOATOTOBKE K MPAKTHUECKUM 3aHATHSIM MO TUCIUIUIMHE OJHOBPEMEHHO HC-
MOJIb30BaTh HECKOJIBKO UCTOYHUKOB, PACKPBIBAIOIINX 3aJJaHHBIC BOTIPOCHI.

Ha nmpaktudeckux 3aHATHIX 00yJaromuecs ydarcs TpaMOTHO U3JIarath MpoOieMbl, CBOOOIHO BbI-
CKa3bIBaTh CBOM MBICIIH U CYXJEHUS, pACCMaTPUBAIOT CUTYAIlMH, CIIOCOOCTBYIOIINE Pa3BUTHIO mpodec-
CUOHAILHON KOMIIETEHTHOCTH. CneglyeT HUMETh B BUAY, UTO IMOATIOTOBKA K NPAKTHYCCKOMY 3aHATHUIO 3a-
BUCUT OT (hOpMBI, MECTa MPOBEJEHUSI CEMHHAPA, KOHKPETHBIX 3aJaHUi U MOpydeHUH. ITO MOXKET OBbITh
HaIMCaHue T0KJaza, acce, pedepara (¢ moCIeTYIOMUM UX 00CYKICHHEM ), KOJUIOKBUYM.

MeTtoauyeckue peKOMEeHAalMH 110 MOAT0TOBKe M IIPOBEICHHIO JIA00PATOPHBIX 3aHATHI
Jlnist BeIONTHEHMST 1a00paTOPHBIX pabOT MO (PU3UUECKON XMMUHU CTYAEHTHI JOJDKHBI 00J1aaTh

OIpeJIeIEHHBIMHU 3KCIIEPUMEHTATbHBIMU HaBbIKAMH-YMETh B3BELIMBATh HA aHAIUTUYECKUX Becax, U3Me-
PATH 00BEMBI KUAKOCTEH, TPOBOIUTH TUTPOBAHKE, paboTaTh C MpHUOOpaMH, UCTIOIb3yeMble B (PU3UKO-
XUMHUYECKUX HCCleA0BaHUAX (pedpakTOMETp, KaJIOPUMETP, MOJISPUTETP, MOTEeHIIMOMETp,pH-MeTp,
KpUOCTAaT, MOTEHIMOCTAT U T.1.). CTyIeHThI JOKHBI yMETh OOCUUTHIBATh PE3YyJIbTaThl U3MEPEHH Ompe-
NeNATh OTHOCUTENIbHYIO OLIHOKY SKCIIEPUMEHTa, CTPOUTH IpapyKy, BhIpaXkarollue XapakTep N3MEHEHUS
OTpe/ieNIiEMbIX TapaMEeTPOB.



Kaxxnprit pe3yabTaT u3MepeHusi HEM30€KHO COTPSIKEH C OOJBINEH MM MEHBIIICH MOTPEITHO-
CTBIO. YMeHHe MMPpaBUJIBHO OLUCHUTD MOTIPCUIHOCTL PE3YJIbTaTa ABJIACTCA HGOGXO[[I/IMBIM Ka4ueCTBOM XO-
poiiero 3kcnepuMenTaTopa. UtoObl yBEIUIUTh TOYHOCTH OKOHYATEILHOTO PE3YJIbTaTa OOBIYHO MOBTO-
PSIOT KXKI0€ U3MEPEHHE HECKOJIBKO pa3, ONpeIeIeHHBIM 00pa3oM 00padaThiBasi MOMydeHHBIH psa nudp.
[TocnenoBaTenbHOCTD MpHEMa JTOJKHA OBITH CIEIYIONIEH: MPEXKIe BCEro HEOOX0MMO OLIEHUTh TOYHOCTb
U3MEpEHUH C MOMOIIBIO KaXKAO0T0 U3 MPUMEPIEMBIX TPHUOOPOB; OTCIO/Ia MOKET OBIThH OllpeeieHa abco-
JIIOTHAs! IOTPEIIHOCTh KAXKAO0T0 U3MEPEHUS; Aajiee OMpeiesieTcss OTHOCUTENIbHASI TOTPEIIHOCTh KaX10T0
U3MEpEeHUs; HaKOHell, aHAJIU3 (OPMYJIbI C TOMOIIIbIO KOTOPOM IPU MOICTAHOBKHU OTIEJIbHBI3X 3HAUEHUI
BBIUHCIISICTCS] OKOHYATEIbHBIN Pe3yNabTaT, IPUBOAUT K OLIEHKE ero TOUHOCTH. [Ipu orieHKe TOYHOCTH OT-
cdera Ha Mpudopax CeIyeT y4ecTh Kak 0COOEHHOCTH IIKAIBI CAMOTO HHCTPYMEHTA, KaK U OCTPOTY U
TPEHUPOBAHHOCTH OPTAHOB UYBCTB HabmonaTens. Bo Bcex ciaydas, pazymeeTcs, JOKHBI ObITh HCKITFOYe-
HbI CHCTEMATHYECKHE OIMUOKHU, CBA3aHHEIC ¢ JeeKTaMu camoro npudopa. Jlanee HeodxoaumMo ompese-
JUTH a0COJIFOTHYIO M OTHOCHUTEIBHYIO MTOTPEIIHOCTH, HEITOCPEACTBCHHOE N3MEPEHHUE KaKOi HUOY/Ib Be-
JTUYUHBI. AOCOIIOTHAS IOTPEIIHOCTh Aa OIpeaenseTcs Kak pa3Hulla MeKIy MPpUOIMKEHHBIM YHCIIOM a,
MOJIYYEHHBIM U3 OMBITA, K YUCIOM A, TOUHO U3MEPEHHBIM UITU B3STHIM 110 CIIPABOYHBIM JIaHHBIM

Aa=a-A.

Korna oTHOCHTENbHBIE MOTPEIIHOCTH U3MEPEHUS OTJEIbHBIX BETUYHUH ONpeAeNIeHbl, HEOOX 01~
MO PEIIUTh C KAKOM TOYHOCTH CIICTYET U3MEPATh KAK0€ U3 BXOSIIUX B pacueTHYIO (popMyity 3Haue-
HHﬁ, YTOOBI KOHEYHBIN PE3YIbTAT IO TOYHOCTHU OTBCHAJI TpCGy@MLIM 3HAUYCHUAM.

IIpu npoBeieHNH U3MEPEHUHN HE OIPAHMYHUBATBCS OJTHUM OIIBITOM, & IIPOBOJUTD CEPUU IOCIIE0-
BAaTCJIbHBIX OHpeI[eJIeHI/II\/JI, BOCIIPOM3BO/JA UX ITO BO3BMOKHOCTHU, B OJTHUX U TCX KC YCIIOBUA. C YBCINYC-
HUEM YHCIIa OTAENbHBIX U3MEPEHU MOTPEIIHOCTh CPEHET0 3HAUYEHUSI TEOPETUYECKU YMEHBIIACTCS.
DKCcrepuMEHTANIbHBIE U TTOTyUYE€HHBIE B HUX PE3YNbTaThl BETMYHHBI, PEACTaBICHHbIC B BUJIE TAOJHII,
rpadUKOB UM YPaBHEHMI OKa3bIBAIOTCA OoJiee yAOOHBIMU JJIs aHAINM3a U BBISIBJICHHS] HEKOTOPBIX 3aK0-
HOMepHocTel. Kak mpaBuiio, ONBITHBIE TaHHBIE CBOJST B TA0JHUILY, 3aT€M U300paxaroT rpaduuecku U,
HaKOHEIl, IPE/ICTABISIOT B BUJE YPABHEHHUSI.

Memoouueckue peKkomeHOauuu no OP2aHu3AUUU CAMOCHOAMENbHOIU PAdombl

CamocTrosTenbHas paboTa 00yJarommxcsl - Coco0d aKTUBHOTIO, IEJIEHAINIPaBICHHOTO MpHoopeTe-
HUS CTYIEHTOM HOBBIX JUISi HETO 3HAHWN M YMEHHI 0e3 HEeroCpEeJCTBEHHOTO y4acTHsi B 3TOM IIpoliecca
npemnojaBateneil. [loBpleHne poau caMOCTOSATENbHON paboThl 00yJaromuXCcs MPH MPOBEIEHUH pa3Iny-
HBIX BHJIOB YUEOHBIX 3aHATHH Mpeoiaraer:

—  ONTHMHU3ALMIO METOJIOB 00Y4YEeHHUsI, BHEJPEHNE B YU€OHBIN MPOIIECC HOBBIX TEXHOJIOTHI 00Yy-
YEHUs1, OBBIIAIOIIMX TPOU3BOIUTEIBLHOCT TPY/la IpenoiaBaTess, akTHBHOE UCIIOJIb30BaHNe HH(pOpMa-
IIUOHHBIX TEXHOJIOTUH, MO3BOJISAIONIMX 00YyJarolemMycsi B yA00HOE JUIsl HEro BpeMsi OCBauBaTh Y4eOHBII
MaTepHal;

—  IIMPOKOE BHEAPEHHE KOMIIbIOTEPU3UPOBAHHOIO TECTUPOBAHUS;

- COBCPUICHCTBOBAHUEC MCTOAWKH IMPOBCACHUA MMPAKTUK U HaquO-HCCHe)IOBaTeHBCKOﬁ pa6OTBI
o6yqaloumxc;1, IMMOCKOJIbBKY UMCHHO 3THU BUJBL yqe6H0171 paGOTBI B IICPBYHO OUCPCAb 'OTOBAT OGy‘-IElIOH_[I/IX-
CA K CaMOCTOATCIIbBHOMY BBITIOJIHCHUIO HpO(l)CCCI/IOHaJ'IBHBIX 3aaad,

—  MOJIEPHM3AIMIO CUCTEMBbI KYpCOBOTO M JMIJIOMHOTO MPOEKTUPOBAHMS, KOTOpas JOJKHA MO-
BBIIIATh POJIb CTY/ICHTA B OJI0OpE MaTepHalia, OMCKe MyTel peleHus 3aaau.



CamocrosTenpHas paboTa MPUBOIUT CTYIEHTA K MOJYYCHUIO HOBOTO 3HAHUS, YIMOPSIAOYCHUIO U
YIIyOJICHUIO UMEIONTUXCS 3HAHUH, (POPMUPOBAHUIO Y HETO MPOPECCHOHATBHBIX HABBIKOB M yMeHHiA. Ca-
MOCTOSITEIbHAS pab0Ta BBITIOJIHSACT Pl O YHKITUI:

—  pa3BUBAIONIYIO;

—  uH(pOpPMaMOHHO-00yYaIOIYIO;

—  OpPUEHTHUPYIOIIYIO U CTUMYJIHPYIOIIYIO;

—  BOCIIMTBIBAIOIIYIO,
—  HCCJIICAOBATCIILCKYIO.

B pamMkax Kypca BBITOIHSIOTCS CICAYIONINE BUABI CAMOCTOSITEIILHON paboTHI:
1. TIpopaborka yueOHOro MaTepuaia (1o KOHCIEKTaM, y4eOHOW U HaAyYHO! JIUTEPaType);

2. BrinonHeHue pa3HOYPOBHEBBIX 3a/1a4 U 3a/1aHU;
3. Pabota ¢ Tectamu ¥ BOIpocamH JJisl CAMOIIPOBEPKU;
4. BbInoaHEHNE UTOTOBON KOHTPOJIBHON paOOTHI.

CryneHTaM peKOMEHJIyeTCsl C caMOro Haudajla OCBOCHMs Kypca paboTaTh ¢ JIUTepaTypoil U mpen-
JaraeMbIMH 3a/laHUSIMU B (hOpMe MOATOTOBKU K OYEPEAHOMY ayJUTOpHOMY 3aHATHIO. [Ipu 3TOM akTyanu-
3UPYIOTCSl UMEIOIUECs 3HaHMA, a TaKKe co3aaercs 0aza Juis yCBOGHHUS HOBOTO Marepuaia, BO3ZHUKAIOT
BOIIPOCBHI, OTBETHI HA KOTOPBIE CTYAEHT NOJYy4YaeT B AyAUTOPHH.

Heo6x01uMo0 0TMETUTB, YTO HEKOTOPBIE 3aJaHUs ISl CAMOCTOSITENbHON pabOThl O KYypCYy UMEIOT
onpezaeneHHyto cneuuduky. [Ipu ocBoeHnn Kypca CTyIEHT MOXET MOJIb30BaThCsl OMOINOTEKON By3a, KO-
TOpas B MOJIHOM Mepe obecreyeHa COOTBETCTBYIOIIEH JINTEpaTypoil. 3HaYMTENbHYIO TOMOLIb B MOJrO-
TOBKE K OUYEPETHOMY 3aHSATHUIO MOXKET OKa3aTh MMEIOLIUICSA B yueOHO-METOJAMYECKOM KOMILIEKCE Kpat-
KM KOHCTIEKT JIeKIMHA. OH e MOKeT UCIOJIb30BaThCS U JUIS 3aKPEIUICHHUs MOJIYyY€HHOTO B ayIUTOpUU
matepuana. CamocrosaTenbHas paboTa CTYAEHTOB MPEAyCMOTpeHa y4eOHBIM IUIAHOM M BBINOJHSETCS B
00s13aTeNIbHOM TOpsIIKe. 3a/laHusl MPEUIOKEHBI TI0 KaXKJJOH M3y4aeMoil TeMe M MOTYT TOTOBUTbCS MH]IU-
BUYaJIbHO WU B rpymnmne. [1o HeoOX0MMOCTH CTY/I€HT MOXKET 00paIlaThCs 3a KOHCYIbTalUeH K Mperno-
JaBaTelto. BeInonHeHne 3a1aHnii KOHTPOJIMPYETCS. M OLIEHUBAETCS MPENO1aBaATEIEM.

J1g yCcHIemHoro caMoCTOSATENBHOIO W3YYEHHUs MaTephana CErofHs HCIIONb3YIOTCS pa3iIN4YHBIC
cpeacTBa o0yueHHsl, cpeld KOTOPhIX 0CO00€ MECTO 3aHMMAIOT MH(POPMALMOHHBIE TEXHOJIIOTUU PAa3HOTO
YPOBHS U HANPaABICHHOCTHU: 3JIEKTPOHHBIE YU€OHUKH M KYpChI JIEKIIHi, 0a3bl TECTOBBIX 3aJaHUI U 3a]a4.
ONEeKTPOHHBIA y4eOHUK NpEACTaBiIsAeT COOON MPOrpaMMHOE CPEICTBO, MO3BOJIAIONIEE NMPEACTABUTD IS
U3YyUYEHHS TEOPETUYECKUI MaTepuai, OpraHu30BaTh anpoOHpPOBAHUE, TPEHAXK U CAMOCTOSATEIbHYIO TBOP-
4ecKylo paboTy, MoMOraroliee CTyIeHTaM M MPeroiaBaTelNio OLEHUTh YPOBEHb 3HAaHUH B ONpEACICHHOM
TEMaTHKe, a TaKKe cojepikallee HeOOXOJUMYIO CIPaBOYHYIO HWH(pOpMAIHIO. DJIEKTPOHHBIA Y4eOHHK
MO>KET MHTETPUPOBATh B ce0€ BO3MOXKHOCTH PA3JIMYHBIX MEJarorn4ecKux MPOrpaMMHBIX CPEJICTB: 00y-
YaloIIUX MporpamMm, CIIpaBOYHUKOB, YUEOHBIX 0a3 JAHHBIX, TPEHAXKEPOB, KOHTPOJIUPYIOLIUX TPOTPAMM.

s ycremHo opraHu3aliil caMOCTOSTENbHON pabdoThl BCe aKTHBHEE NMPUMEHSIOTCS pPa3zHO00-
pasHble 00pa3oBaTeNbHbIE Pecypchl B ceT MIHTEpHET: cuCTeMbl TECTUPOBAHMS 110 PA3IUYHBIM 00JIACTSIM,
BUPTYyaJIbHbIE JICKIUH, JJAOOPATOPUH, IPU 3TOM IOJI30BATENIO JAOCTATOYHO MMETh KOMIIBIOTEP M IOJ-
KIII0YeHue K MIHTepHeTy [uid TOro, 4ToObl CBA3AThCS € MIPENOIaBaTeNIeM, PELIaTh BEIUMCINTEIIBHBIE 3a1a-



YM M NOJy4aTh 3HaHUsA. Mcnonb3oBaHue ceTell yCMIIMBAET POJIb CAMOCTOSITEIbHONW paboThI CTYAEHTa U
MO3BOJISET KapAUHAIBHBIM 00Pa30M U3MEHUTh METOJIMKY IIPETIOIaBaHusl.

CTyzneHT MOXKET IoJIydaTh BCE 3a/laHusl U METOJMYECKUE yKa3aHUs 4epe3 CepBep, UTO JAET eEMY
BO3MOKHOCTh IPHBECTH B COOTBETCTBUE JIMYHBIE BO3MOXHOCTH C HEOOXOAMMBIMHU JJIsi BHIIIOJHEHUS pa-
60T Tpynozarparamu. CTyJIeHT UMEET BO3MOKHOCTh BBINOJHATH pabOTy J0Ma WIH B ayTUTOpUU. boib-
110€ BOCIIUTATEIbHOE U 00pa30BaTeIbHOE 3HAYEHUE B CAMOCTOSITEIbHOM Y4eOHOM TpPY/ie CTYAECHTa UMEEeT
CaMOKOHTpPOJIb. CaMOKOHTPOJIb BO30YKIAeT U MOAJEPKUBAECT BHUMAHUE M UHTEPEC, MOBBIIAET AKTHUB-
HOCTh NaMSTH U MBILUIEHUS, TO3BOJIAET CTYAEHTY CBOEBPEMEHHO OOHApPYKUTh M YCTPAHUTh JIOMYILEH-
Hble OIIMOKH M HEIOCTaTKH, OOBEKTUBHO ONPENEIUTh YPOBEHb CBOMX 3HAHHM, MPAKTUYECKHX YMEHUH.
Camoe [OCTymHOE U TMPOCTOE CPEICTBO CAMOKOHTPOJIE C NpPUMEHEHHEM HH(GOPMAIMOHHO-
KOMMYHHUKAITHOHHBIX TEXHOJIOTUH - 3TO Psi/I TECTOB «on-line», KOTOpbIE MO3BOJISIOT B PEXKUME PEATHLHOTO
BPEMEHM ONPEEIIUTh CBOW YPOBEHb BIIAJICHUS NIPEIMETHBIM MaT€pUaIoOM, BbIIBUTH CBOM OLIMOKHU U IO-
JyYUTh PEKOMEHJAIMH 110 CAMOCOBEPIIEHCTBOBAHHUIO.

Memoouueckue pekomenoayuu no pabome c 1umepamypoi

Bcro nutepaTypy MOXKHO pa3ieiauTh Ha y4eOHUKU U ydeOHble OCOOMs, OpUTHHAIbHBIE HAyYHbIE
MOHOTpadHuUecKre HCTOYHUKH, Hay4Hble MyOJIMKAlUU B IEPUOANYECKOM nedyaTtu. M3 HuX MOKHO BblJie-
JUTh JINTEPaTypy OCHOBHYIO (PEKOMEHAYEMYIO), JONOJIHUTENBHYIO W JIUTEpaTypy A yriyOJleHHOIro
W3Y4YEHHUS JUCIUIUINHBL.

W3yueHne qUCIUIUIMHEI CIeyeT HAauMHATh ¢ y4eOHUKA, TIOCKOJIbKY YY€OHHK — 9TO KHHUTa, B KOTO-
PO M3JI0KEHBI OCHOBBI HAYYHBIX 3HAHUH 10 ONPEAEIEHHOMY IIPEAMETY B COOTBETCTBUU C LIEISIMH U 3a-
JayaMu 0Oy4eHUsl, yCTaHOBJIEHHBIMH IIPOTrpaMMOM.

[Tpu pabote ¢ nuTepaTypoil HEOOXOAUMO YUUTHIBATh, YTO UMEIOTCS pa3iIMyHble BHUJIbl YTE€HUS, U
KKl U3 HUX HUCIIOJIB3YETCS HA ONPEEIICHHBIX TallaX OCBOECHUS MaTepUaia.

IIpeosapumenvbHoe UTeHNEe HANIPABICHO HA BBISBICHHUE B TEKCTE HE3HAKOMBIX TEPMHHOB M MOUCK
UX 3HAYEHMS B CIIPABOYHOM JUTEpaType. B 4acTHOCTH, IpU YTEHUH YKa3aHHOM JUTEpaTyphl HEOOXOAUMO
MOJIpOOHENIIINM 00pa30M aHAIN3UPOBATH MOHATHS.

Ck603HO€e umenue TIpeNIoNaraeT NpoYTEeHUE MaTepuana oT Hadaja 10 KoHia. CKBO3HOE YTEeHHE
JUTEepaTyphl U3 NPUBEIEHHOTO CIMCKA AT BO3MOXHOCTh CTY/AECHTY c(hOPMHUPOBATh CBOJ OCHOBHBIX I10-
HATUHA U3 U3y4aeMon 00J1acTh U CBOOOIHO BIAICTh HMHU.

Buvibopounoe — Ha000pOT, UMEET LIETBIO MOMCK U 0TOOp MaTepuana. B pamkax gaHHOro Kypca Bbl-
00pOYHOE YTEHHUE, KaK CIIOCOO OCBOEHMSI COJIEpKaHMsI Kypca, TOJIKHO MCII0JIb30BaThCs MPH MOATOTOBKE K
MIPAKTUYECKUM 3aHATHSIM 10 COOTBETCTBYIOLIUM pa3ieiaM.

Ananumuueckoe umeHue — 3T0 KPUTHUECKUI pa3db0p TEKCTa ¢ MOCIEAYIONUM €ro KOHCIEKTHPO-
BaHueM. OCBOEHHUE YKa3aHHBIX MOHATHI OyaeT Hanbosiee 3pPEeKTUBHBIM B TOM Cydae, €CIU Ipu YTEHUH
TEKCTOB CTYJIEHT Oy/eT 3a/1aBaTh K 3TUM T€KCTaM BOIPOCHL. YacTh U3 3TUX BOMPOCOB cHOPMYINPOBAHA B
®OC B mepeuHe BOMpocoB il cobecenoBanus. [lepeueHb 3TUX BOIPOCOB OTPAHUYEH, MTOATOMY Ba)KHO
HE TOJILKO COJIep KaHHU€e BOIIPOCOB, HO CaM MPHUHIIMIT OCBOEHUS JIUTEPATYpPhI C MOMOIIBIO BOIPOCOB K TEK-
CTaM.

Llenbto uzyuaroujeco yTeHus ABNSETCA IITyOOKOE U BCECTOPOHHEE MOHMMaHue yuyeOHoi nHpopma-
1uu. EcTh HECKOJIBKO IPUEMOB U3YYaIOLETO YTEHHUS:

1. Utenue mo anroputMmy mnpeanosiaraer pazOueHue MHPOpMaLUMU HAa OJOKH: Ha3BaHUE; aBTOP;
MCTOYHUK; OCHOBHAs UJesl TeKCTa; (aKTHUECKUI MaTepuall; aHaJlu3 TEKCTa MyTeM COMOCTAaBICHHUS UMe-
IOLIMXCS TOUYEK 3pEHMs [I0 PacCMaTpUBAEMbIM BOIIPOCAM; HOBH3HA.

2. Ilpuem nocTaHOBKH BOIIPOCOB K TEKCTY UMEET CIIEAYIOIINN aIrOPUTM:



- MCIJICHHO MMPOYUTATb TCKCT, CTApadACh MMOHATH CMBICII U3JI0OKCHHOTO,

BBIJACIINTD KIIFOUYEBBIC CJIIOBA B TCKCTC,
- oCcTaparbCsd NOHATHL OCHOBHBIC UJICH, IOATCKCT U O6H.IHI>1 3aMBbICCJI aBTOpPA.

3. IlpueM Te3upoBaHUs 3aKio4yaeTcss B (DOPMYJIHPOBAHWH TE3UCOB B BHJIC TOJOKEHUH, YTBEp-
JKICHUM, BEIBOJIOB.

K 3TOMy MOXHO 100aBUTH M HHBIEC TIPUEMBI: TIPUEM peepUpOBAHHS, IPUEM KOMMEHTHPOBAHUSI.

BaxHoili cocraBistomeil 11000ro COMUAHOTO HAYYHOTO U3JaHMS SIBISETCS CIHCOK JIMTEpaTyphI,
Ha KOTOPYIO cchutaercsi aBTop. [Ipy BOZHMKHOBEHHWHM MHTEpEca K KaKOH-TO 00CYX/IaeMOW B TEKCTE MPO-
Oneme Bcerzia eCTb BO3MOKHOCTh 00OPAaTUTHCS K CIIMCKY OTHOCSIIEHCS K HEll uTeparypsl. B aTom ciryuae
BCs IpobJieMa Kak Obl pa30MBaeTcs Ha COCTABIISIIOIINE YacTH, KaX/1asi U3 KOTOPBIX MOXKET U3y4yaTbcs OT-
JeJbHO OT Apyrux. [Ipu 3TOM BaXkKHO HE TEPATh U3 BUJA OOLIMI KOHTEKCT U HE IIOrPy>KaThCs YPE3MEPHO B
JeTaiu, IOTOMY YTO TaKMM 00pa3oM MOXHO He YBHUJIETh IJIaBHOTO.

[TonroroBka K »K3aMeHy JOJDKHA IPOBOJUTHCS HAa OCHOBE JIEKLIMOHHOIO MaTepuasa, Marepuala
IIPAKTUYECKHUX 3aHATHH ¢ 00s3aTeIbHBIM 00pallleHueM K OCHOBHBIM Y4€OHHKaM 110 Kypcy. JTO M03BOJIUT
HUCKJIIOYUTH OIIMOKU B HOHMMAaHUH Mmarepuaia, 00JIETYHUT €TO OCMBICJICHUEC, IPOKOMMCHTHUPYCT MaTCpUajl
MHOT'OYHCJICHHBIMHU ITPUMCPAMU.

Memoouueckue pekomenoayuu 01 NOO20MOEKU K IK3AMEHY:

Ok3aMeH B V-M ceMmecTpe sBisieTcs (OopMOH MTOTOBOrO KOHTPOJIS 3HaHUM M yMEHMH oOydaro-
IIMXCS IO TAHHOM JUCLUIUIMHE, TOJTYYEHHBIX Ha JIEKIUAX, MPAKTUUYECKUX 3aHATUAX U B IIpoIecce caMo-
cTosiTeNnbHONU paboThl. OCHOBOM AJISl ONpEeieNIeHUs] OLIEHKU CIY)KUT YPOBEHb YCBOEHUS O0YyYaroIIMMUCS
MaTepuaia, IpelyCMOTPEHHOIO JaHHOM paboueid mporpammoil K sk3aMeHy OOMyCKarOTCs CTYIEHTHI,
HaOpasiue 36 u 6osee 0auIOB IO UTOraM TEKYIIEro U MPOMEXKYTOYHOro KoHTpossi. Ha sk3amene cry-
JEHT MOeT Habpath oT 15 1o 30 6annos.

B mepunoa moaroToBku K SK3aMeHy 00ydJaronecss BHOBb 0OpaIIaloTesl K y4e0HO-METOJMUECKOMY
MaTepHuay U 3aKperIsioT IPOMEXKYTOUHbIE 3HAHUS.

[ToaroroBka oOyyaromerocst K 3k3aMeHy BKJIIOYAEeT TPH dTara:

— camocTosTeNnbHas paboTa B TEUEHUE CEMECTPA;

- HEMMOCPCACTBCHHAA MMOATOTOBKA B JTHU, NPCAMICCTBYIOIHUEC 5K3aMCHY I10 TEMAM KYpCa,
- IMOATOTOBKA K OTBETY HAa DK3aMCHAILIMOHHBIC BOITPOCHI.

[Tpu moaroToBKE K 9K3aMeHy O00ydaromMMCs 11eeco00pa3Ho MCIONIb30BaTh MaTEepUabl JIEKIUH,
yueOHO-METOINYECKHE KOMIUIEKChl, HOpMAaTHUBHbIE JOKYMEHThI, OCHOBHYIO U JOIOJIHUTENbHYIO JIUTEpa-
Typy-

Ha sx3amMeH BbIHOCUTCS MaTepHall B 00beMe, MPeyCMOTPEHHOM pabouell mporpammon yueOHon
JTUCHUILIMHBI 32 CEMECTp. DK3aMeH MPOBOJIUTCS B MUCbMEHHOM / YCTHOU (hopMme.

[Ipu mpoBeneHnn ’K3aMeHa B MMCbMEHHOU (YCTHOH) (hopme, BemyIIuil mpenoaBaTesib COCTaBIIs-
€T 9K3aMEHALMOHHbIE OMJIEThI, KOTOPBIE BKIIIOYAIOT B ce0s: TECTOBBIE 3aJJaHMs; TEOPETHUECKUE 3aJaHUS;
3aauu WM cutyauuu. GopMynupoBKa TEOPETUYECKHX 3aJaHUs COBIAAACT ¢ (HOPMYITUPOBKOM MEPEUHS
HK3aMEHAIIMOHHBIX BOIIPOCOB, OBEACHHBIX /10 CBEACHUS OOYUYAIONIMXCS HaKaHyHE 3K3aMEHAIlMOHHOMN
ceccuu. ConepkaHue BOMPOCOB OJHOTO OMJIETa OTHOCHTCS K Pa3jIMYHBIM pazesiaM MpOrpaMMBI C TEM,



9TOOBI O0JIee TIOJTHO OXBATUTh MaTeprall Y4eOHOU TUCITUTIITUHEI.

B ayautopum, rae mpoBOIUTCS YCTHBIM 9K3aMEH, JOKHO OJHOBPEMEHHO HAXOJMUTHCS HE Oolee
LIECTH CTYJIEHTOB Ha OJIHOTO MperoaBaTesi, MPUHUMAIOLIETo Sk3aMeH. Ha moAroToBky orBeTa Ha Ouser
Ha 3Kk3aMeHe oTBoAuTCs 40 MUHYT.

[pu npoBenieHry MMCBEMEHHOTO SK3aMeHa Ha paboTy OTBOMTHCS 60 MUHYT.

PezynbTar ycTHOrO (IMCbMEHHOTO0) SK3aMeHa BHIPKACTCS OLICHKAMMU:

Ouenka «omauunon— om 91 0o 100 6an106 — TeOPETIHYECKOE CONIEPIKAHNE KYpPCca OCBOCHO TIOJTHOCTBIO, 0€3
po0esioB, HEOOXOMMBIE MPAKTUYECKHE HABBIKK PadOThI C OCBOEHHBIM MaTeprasioM chopmupoBanbl. Bee npey-
CMOTpPEHHBIE MPOrpaMMOoii 00ydeHusI ydeOHBIE 3a/IaHHs! BBITOIHEHBL, KaUeCTBO MX BHITIOJHEHHS OLICHEHO YHCIIOM
0aJLIoB, ONIM3KIM K MakcUMaTbHOMY. Ha sk3aMeHe CTy/IeHT IEMOHCTPUPYET NITYOOKHE 3HAHFS TIPETyCMOTPEHHOTO
IIPOrPaMMOi Matepualia, yMeeT YETKO, JAKOHUYHO U JIOTHYECKH 1I0CTIEIOBATEIbHO OTBEYATh HA [TOCTABJIEHHbIE BO-
TIPOCBL

Ouenka «xopouwion —om 81 00 90 6a17106 — TEOPETIUECKOE COZIEPIKAHKE Kypca OCBOSHO, HEOOXOTMMBbIE
TMIPAKTUYECKUE HABBIKK PA0OTHI CHOPMUPOBAHBL, BHITOMHEHHbIE YUeOHbIE 3aJaHHs COZIepKaT He3HAUUTEITHHbIE OIIHO-
ku. Ha sk3aMeHe CTyZIeHT IeMOHCTpUpYET TBEPIOe 3HAHUSI OCHOBHOTO (IIPOrPaMMHOI'0) MaTepHana, yMeeT YeTKo,
IPaMOTHO, 0€3 CYIIIECTBEHHBIX HETOYHOCTEH OTBEUYATh Ha TIOCTABJICHHBIE BOIIPOCHL.

Ouenka «yooenemeopumenvrno» — om 61 0o 80 6annoé — TEOPETUUECKOE COJEpPKAHUE Kypca
OCBOCHO HE TIOJHOCTHIO, HCOOXOAMMBIC MPAKTUICCKHE HABBIKU PabOTHl chOPMHUPOBAHBI YACTHYHO, BBI-
TIOJTHEHHBIEC Y4eOHbIE 3a/IaHusl cojiepKaT Tpyobie omuoOku. Ha sk3aMeHe CTy/IeHT IeMOHCTPUPYET 3HAHUE
TOJIEKO OCHOBHOTO MaTepuaja, OTBETHI COJIePKAaT HETOYHOCTH, ¢1ab0 apryMeHTHPOBAHbBI, HAPYIIIECHA O~
CJIEJIOBATEILHOCTh U3JIOKEHUS MaTepuana

Ouenka «Heyooenemeopumenvuo» — om 36 0o 60 6an106 — TEOPETUUECKOE COAEPKAHUE Kypca
HE OCBOEHO, HEOOXOUMbIC TPAKTHUECKHE HABBIKKM PabOTHI HE C(HOPMHUPOBAHBI, BHINOIHEHHbBIE YUeOHBIE
3aJlaHus coiepKat rpyOble OMUOKH, TOTIOTHUTENbHAS CaMOCTOsATeNbHas paboTa HaJ MaTepuaIoM Kypca
HE TPUBEJET K CYIIECTBEHHOMY TMOBBHIIICHUIO KauecTBa BBIMIOJIHEHUs y4eOHbIX 3amaHuil. Ha skx3zamene
CTYICHT JIEMOHCTPUPYET HE3HAaHHWE 3HAUMTENbHONW YacTH MPOTPaAaMMHOIO MaTepHala, CYyIIEeCTBEHHBIC
OImMOKN B OTBETaX HA BOMPOCHI, HEYMEHHUE OPHUEHTHUPOBATHCS B MaTepHayie, He3HAHWE OCHOBHBIX IMOHS-
THUW JTUCIUTIINHEI

8. MaTtepuajbHO-TeXHUYECKOEe o0ecnevyeHne U CIUIIUHBI

8.1 TpeGoBaHusi K MATEPHATbHO-TEXHHYECKOMY O0ecre4yeHHn 1o

Jns  peanuzanuu  pabodeld MporpaMMbl JTUCHMIUIMHBI HMEIOTCS CIeUUaIbHBIE TTOMEIIEHHUs s
MIPOBEACHUSA 3aHATUM JIGKUMOHHOIO M CEMUHApPCKOrO THIIA, TPYIIOBBIX W HWHAWBUIYaJIbHBIX
KOHCYJIbTAIlUM, TEKYyIIEro KOHTPOJISI M IIPOMEKYTOYHOM aTTeCTallMM, a TakKe ITOMEIICHUS s
CaMOCTOSITENIbHOM paboThl M TOMELIEHUS M XpaHeHWs U NpOo(UIAKTHYECKOro OOCTyKUBaHUS
oOopynoBanusi. CrenuanbHble TOMEUIEHHS] YKOMIUIEKTOBAHbl CHEIHATU3UPOBAHHOW MeOenblo U
TEXHUYECKUMH CpEJICTBA OOYYEHHMs, CIYXallUMU Ui TpeAcTaBieHus HHGopManud OOoNbIION
ayJInTOPHH.

Jlnst mpoBelieHHs 3aHATUN JIEKIIMOHHOTO THUIIA WMEIOTCS JEMOHCTpPAallMOHHOE 00OpyJOBaHUE U
yueOHo-HarnsAHble nocobus. Ilo mucummiamnHe «®Pusnyeckas XUMHS» HUMEIOTCS IPE3eHTALUH 110
OTACNBHBIM TeMaM Kypca, MO3BoJIsIomue Hanbosaee 3(p(EeKTUBHO OCBOUTH MPEACTABICHHBIA YyueOHBIH
MaTepuall.

[Tpu npoBeneHnn 3aHATUH JEKIIMOHHOTO/ CEMUHAPCKOTO TUTIA 3aHATHI MUCIIOIb3YIOTCS:



JUUCH3UOHHOE NPOZDAMMHOE 0DecneueHue:

Ilepedyenb auLIeH3HOHHOTO IporpaMMHOro odecneuyenust KbI'y 2022

HaumeHoBaHuUe MporpaMMbl, IPaBo Mc-
MOJIb30BAHUS KOTOPO# NMPeIoCcTaABIsIeTCS

Crpana npouc-
XO0K-1eHUsl

Cpox neii-

CTBHA MPO-
rpaM-MHOTI0
odecreuyeHus

KoJi-Bo

JIuneHsus Ha MPOrpaMMHOE oOecreueHue
CPEIICTB AaHTUBUPYCHOM 3aIUTHI
Kaspersky Endpoint Security nis 6uzneca
- Cranmaptabiii Russian Edition. 1000-
1500 Node 1 year Educational Renewal
License (KL4863RAVFQ)

Poccuiickas de-
Jeparus

12 Mecs1eB

1300

JIunensus Ha 0pUCHOE MPOrPaMMHOE
obecrieyeHne
MoitOduc CranmapTHbiit

Poccuniickas Pe-
Jiepanus

0eccpovHO

1300

JluneH3us Ha MPOrpaMMHOE 00eCTICUeHHE
JUTS1 TIOUCKA 3aUMCTBOBAHHI B TEKCTOBBIX
JOKYMEHTaX pacripoCcTpaHEHHBIX (opMa-
TOB

Antumiaruat BY3 (2000 nmpoBepok)

Poccniickas De-
Jiepanus

12 MecsreB

JIuneHsus Ha yueOHYI0 CUCTEMY aBTOMa-
TU3npoBaHHOro npoekruposanus (CAIIP)
«"pannsi»

Poccniickas Pe-
Jiepanus

12 Mecs1eB

CRM-cucrema
[Tporpamma st 3BM "1C-butpuxkc:
VYnpasinenue caiitom". JInnensus Crapr

Poccuiickas Pe-
Jepaus

12 MecsieB

19

[IpaBa Ha mporpaMMHOE oOecrieueHue
yHHUBEpCalbHasi cCUCTeMa JJIs BCECTOPOH-
HETO CTAaTHCTUYECKOTO aHAIN3a U BU3yallH-
3anmu JaHHbIX Ha 500 monb3oBareneii.
Statistica Ultimate Academic for Windows
10 Russian/13 English na 500 nosnb3oBate-
ne#t JlokanpHas Bepcusi (Named User) ['o-
JIOBast TUICH3US

CIIA

12 MecsieB

[TpaBa Ha mporpaMMHOE oOecTieueHHE
CpeICTBO pa3paboTKu

Embarcadero RAD Studio Concurent Aca-
demic Edition 1Year Term License

CIIA

12 MecsieB

34

[IpaBa Ha mporpaMMHOe oOecreueHue A
pabotsl ¢ PDF-nokymMeHTamu.
ABBYY FineReader 15 Business

Poccutiickas Pe-
Jeparus

12 Mecs1eB

15

[IpaBa Ha mporpaMMHOe obecrieueHue JIst
BeJIEHUS OyXraJITepCKOro U HaJoroBOro
ydera

1C:byxranrepusi rocyJapCTBEHHOTO y4pe-
xaeHus 8 [TIPOD. DinekTpoHHas MOCTaBKa

Poccuiickas Pe-
Jeparus

12 Mecs1eB

16

10.

JInuens3ust Ha TPOrpaMMHOE CPEJICTBO-
BUJICOPETAKTOP

Movavi Buneopenaktop 15 SE Academic
Edition

Poccuniickas Pe-
Jeparus

OeccpouHo

70




JluneH3ust Ha MPOTPaMMHOE CPEICTBO ISt
3amnucH (3axBara) BUACO C DKpaHa Poccwuiickas De-
11. .( ) BHA p . 0OecCpovYHO 70
Movavi Screen Capture Pro (Movavi Jiepanus
Screen Recorder)
ITnardopma 1u1d npoBeIEHNS BEOUHAPOB Poccuiickas ®De-
12. (b pMa i POBel P 12 mecsieB 1
Vuebinar Jepamus
HToro o0mmii pasmep JMLEH3MOHHOT0 BO3HATPAXKIEHHUA:
Cpok neii-
HanmMeHoBaHMe MpOrpaMmel, NPaBo
. Crtpana npo- CTBHUA MPO-
Ne HCNO0JIb30BAHNS KOTOPOIi Npe/1o- KoJj-Bo
HCXO0X-IeHUsI | TPaM-MHOI0
cTaBJiseTcs
odecrneyeHus
JluneHsus Ha MporpaMMHOE odecrede-
HUE CPEACTB AaHTUBUPYCHOM 3aIIUTHI
Kaspersky Endpoint Security masa Ous- Poccuiickas
2. P Y P . Ly 12 Mecs1eB 1300
Heca - Crannaptablid Russian Edition. ®enepanus
1000-1500 Node 1 year Educational
Renewal License (KL4863RAVFQ)
JInnen3us Ha odu "
| (ucHOE MporpaMMHOE Poceuiickas
2. obecrieueHue Penenaliis 0eccpovHO 1300
MoiiO¢puc CrangapTHbIi Aepant
JlutieH3us Ha mporpaMMHOE oOecTeye-
HHE JIJIS IIOMCKa 3aMMCTBOBAaHUH B TEK- .
.. Poccwuiickas
3. CTOBBIX JOKYMEHTaX pacrnpoCTpaHEH- 12 mecsueB 1
®enepanus
HBIX (pOpMaToB
AnTtumaruat BY3 (2000 nposepok)
JlutieH3us Ha y4eOHYIO CUCTEMY aBTO-
MaTU3UPOBAHHOTO MPOEKTUPOBAHUS Poccuiickas
4. 12 MecsiieB 8
(CAITP) ®denepanus I
«'panms»
CRM-cucrema
IIporpamma gng DBM "1C-butrpukc: Poccuiickas
5. porp ! N " p 12 mecsieB 19
VYnpasnenue caitom". Jlnnensus denepanus
Crapt
[TpaBa Ha mporpaMMHOE oOecrieueHue
YHUBEpCaIbHasi CUCTEMA JIsl BCECTO-
POHHETO CTaTUCTUYECKOTO aHAIN3a U
BHU3yanu3anuu JaHHbIX Ha 500 monb3o-
6. BaTeJeH. CIIOA 12 mecsneB 1
Statistica Ultimate Academic for Win-
dows 10 Russian/13 English ma 500
nonbp3oBarenen JlokanbHas Bepcust
(Named User) ['omoBas mutieH3ust
[IpaBa Ha mporpaMmMHOe o0ecrieueHue
CPEICTBO pa3paboTKu
7. . CIIA 12 MecsmeB 34
Embarcadero RAD Studio Concurent 1
Academic Edition 1Year Term License
[IpaBa Ha mporpaMmMHOe o0ecriedeHrE .
Poccuiickas
8. st pabotel ¢ PDF-nokymenTamu. Dexeparns 12 mecsanes 15
ABBYY FineReader 15 Business P
IIpaBa Ha mporpaMMHOE OO€eCIIEUEeHIE Poccuiickas
9. p porp 12 mecsanes 16
JUTS BEJIEHUSI OyXTalITepCKOTO M HAJIO- depnepans




TOBOTO y4eTa
1C:byxrairepus rocyapcTBEHHOTO
yupexaeHus 8§ [[POD. DnekTpoHHas
MMOCTaBKa
JlutieH3us Ha MPOrpaMMHOE CPEACTBO-
BUJICOPEIAKTO Poccwuiickas
10. Fleopelt p 0eccpovHO 70
Movavi Buneopenaktop 15 SE ®denepanus
Academic Edition
JlutieH3us Ha MPOrpPaMMHOE CPEICTBO
JIST 3aIKCH (3aXBaTa) BUACO C DKpaHa Poccwuiickas
11. A . ( ) BHA patt 0eccpovHO 70
Movavi Screen Capture Pro (Movavi ®denepanus
Screen Recorder)
ITnardopma 11a npoBeaCHUS BEOUHA- .
(opma 1 POBEA Poccuiickas
12. poB DeenaLs 12 mecsarnes 1
Vuebinar Aicpatt
HToro o0mmii pazMep JUIEH3MOHHOTO BO3HATPAKIEHHUS:

8.2 OcolenHoCTH peaJM3auMy TUCHUILUINHBI VI HHBAJINAOB U JIUI ¢ OTPAHUYEHHBIMHU BO3-
MO’KHOCTSIMH 3/10POBbSI

JUis CTyIEHTOB € OrpaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0pPOBbSI CO3/aHbl CHEIMAJIbHBIE YCIOBHS
U1 TIOJTyYeHHsI oOpazoBaHMs. B 1ensx AOCTYMHOCTH MOJIydyeHHsl BBICIIEro 0Opa3oBaHMsA 1O 00pa3oBa-
TEJbHBIM MpOrpaMMaM MHBAJIUAAMHU U JUIIAMU C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMU 3/I0POBbsI YHUBEPCH-
TETOM 00€ecIeynBaeTCs:

1. AnprepHaTuBHAsA Bepcus opuiimanbHOTO caifta B cetn «MHTepHET» 11 Cl1abOBHISAIINX;

2. 171 MHBAJIW/I0B C HAPYLIEHUSAMU 3peHHUs (C1a00BUASILNE, CIIEIBIE)

- IPUCYTCTBHUE aCCUCTEHTA, OKA3bIBAIOIIETO 00YyYaIOIIEMyCsi HEOOXOIMMYIO TIOMOIIh, TyOIMpoBa-
HHUE BCIIYX CIIPAaBOYHOM MH(POPMALIMU O PACHUCAHUU YYEOHBIX 3aHATHUI; HAIMYKUE CPEICTB Ul YCUIICHUS
OCTaTOYHOTO 3peHMsI, OpaieBCKOW KOMITBIOTEPHOM TEXHUKH, BUACOYBEIMUYUTENCH, MPOrpaMM HEBU3Y-
aJILHOTO JIOCTYNa K MH(OpMAIMH, IPOrpaMM-CUHTE3aTOPOB PeUr M JAPYrMX TEXHUYECKUX CPEJCTB IpHe-
Ma-Triepeadn yueOHoi nHpOpMaluu B TOCTYIHBIX (opMax sl CTyJI€HTOB C HapYIICHUSMH 3PEHUS;

- 3a/1aHUs JJIs BBITIOJHEHMS Ha SK3aMEHE 3aUUThIBAIOTCS] ACCUCTEHTOM;

- IMCbMEHHBIE 3a/IaHUs BHITMOIHIIOTCS Ha OyMare, HATUKTOBBIBAIOTCS] ACCUCTEHTY 00y4aroIUMCs;

3.1511 MHBAJINIOB U JIUL C OTPaHUYEHHBIMU BO3MOKHOCTSIMH 3/10POBbsI 110 CIIyXy (ciadociblia-
ue, TIyxue):

- Ha 3a4eTe/?K3aMeHe NMPHUCYTCTBYET aCCHUCTEHT, OKa3bIBAIOIIUN CTYAECHTY HEOOXOAUMYIO TEXHU-
YECKYIO ITOMOIIb ¢ YY€TOM MHMBHYaJIbHBIX OCOOCHHOCTEN (OH MMOMOTaeT 3aHATh pabodyee MecTo, mepe-
JIBUTaThCsI, IPOUYUTATh U OQOPMUTH 3aJlaHKE, B TOM YHUCIIE 3aMHChIBast 101 AUKTOBKY);

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

4. JIna VHBaIMIOB U JIMIl C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 370POBBS, MMEIOLINX HApYLICHHS
OTIOPHO-/IBUTaTENIBHOIO arniapaTa, CO3/1aHbl MaTepHaIbHO-TEXHUUECKHE yCIOBHUS 00€eCTIeUYBaIOLINE BO3-
MOKHOCTb O€CIPENSITCTBEHHOTO JJOCTyNa 00yJaroumxcs B ydeOHble TOMENIeHHsI, 00bEeKTY MUTaHUsl, Tya-
JICTHBIC U JPYyTUE TIOMEIIEHUS] YHUBEPCUTETA, a TAK)KE TPEObIBAaHMSI B YKa3aHHBIX TIOMEIIEHUIX (HaTMIne
paclIMpeHHBbIX JBEPHBIX IPOEMOB, HOPYYHEN U IPYTUX MIPUCIIOCOOICHUIN).

- TUCbMEHHBIE 33/1aHUS BBIOIHAIOTCA Ha KOMIIBIOTEPE CO CHEIMATM3UPOBAHHBIM POTrPAMMHBIM
o0ecrieYeHneM MM HaJUKTOBBIBAIOTCS ACCUCTEHTY;



- [0 XKEJIaHUIO CTYJEHTa K3aMEH ITPOBOUTCS B YCTHOU (hopMe.
OOyuatomnyecss U3 4Yucia JIML ¢ OrPAaHHYCHHBIMH BO3MOXKHOCTSIMU 370POBBSI 00eCIeueHbl dJIeK-
TPOHHBIMHU 00pa30BaTEIbHBIMH pecypcamu B (hopMax, aIanTHPOBAHHBIX K OTPAaHUYEHUSIM HUX 3/10POBbSL.



Hpunoxenne 1
JIMCT UBMEHEHHWH (JIONTOJTHEHUI)

B pabouyio mporpamMmy 1o JucuuIuinae «Pusndeckas XuMHs) 110 HaIpaBICHUIO
noarotoBku 04.03.01 — Xumust; [Ipodwmis Beicokomonekymspabie coeaunenuii Ha 2022/2023 y4yeOHbIN
roj

Hepeqenb BHOCHMBIX

Neni/m JuiemeHT (myHkT) PIT/] . .
U3MeHeHHUi (010 IHeHMit)

IIpumeyanue

OOcy>keHa 1 peKOMEHI0BaHa Ha 3ace/laHiH Kadeapbl HeOpraHnYeckol 1 pu3nyeckoi XUMUM MPOTO-
Ko Ne or" " 2022r.

3aBenyroumii kadeapoit /Kymxos X.b./




Ipunoxenne 2

Pacnpeue.ﬂe}me 0ajL10B TEKYLIEro u pyﬁemnoro KOHTPOJIA

Cymma o6annos

Non/n Buo xonmponsa Oowasn cym-
a 1-2 mouka 2-a mouka | 3-a mouka
1. Ilocewenue 3anamuii 00 10 bannos 00 3 0. 00 30. 0o 46.
2. Texyuwuii KoHmponw: 0o 30 6annoe 00 10 6. 00 10 6. 00 10 o.
Buvinonnenue nabopamop- | om 00012 6. | om 000 46.| om0 oo 46. | om0 oo 4
HbIX pabom 0.
Omeemsvt na npaxkmuue- | om 000 126 | om 00046 | om0 0o 46 om 0 0o
CKUX 3aHAMUSAX 46
Bvinonnenue  camocmosi-
3 MeAbHbIX 3A0aAHUTL
om 0 0066. | om00026. | om00o26|om0oo?2
o
4. Pybesxcnvlit Konmposo 0o 30 6annoe 00 10 6. 00 10 6. 00 10 6.
5. TECTUPOBAHUE ot 0- 10 96 ot 0- 10 36. ot 0- 1o | ot 0- 1o
. 36. 36.
KOJIJIOKBUYM or010216.| or0m076. | 0or0n076.| or0m07
0.
Hmozo cymma mexyuiezo
u pyoexcrnozo konmponaa | 0o 706annoe 00 230. 00 230 00 240
6. OlleHKA «YyI0BJIETBOPH-
TeJbLHO» He MeHee 36 | He meHee 12 HE MEHee | He MeHee
0. 0. 126 126
7. OLICHKA «XOPOILI0» menee 70 O.
(51-696.) | wmenee 23 6 | meHee 23 6 | meHee 240
8. OLIEHKA «OTJIHYHO»
He meHee 70 | He meHee 23 HE MEHEE | HE MEHee
0. 0. 230 246




LlIxana oyenuganus NAAHUPYEMBIX PE3YIbMAMOE 00yUeHUA

Texyuuii u pyoexkHbINi KOHTPOJIb

Ipuioxkenue 3

CemecTp IIxana oneHnBaAHUSA
0-35 6annoB 36-50 6aq10B 51-60 6an10B 61-70 6a110B
Bropoii YactuyHoe mnocemeHue ayauTopHbix | [lonHoe wunm dactuuHoe mnoceuienue | [lomHoe mnm wactuyHoe nocemte- | [lonnoe MoCelIeHUE
3aHATHNA. HeyqOBIETBOPUTENBHOE BBI- | ayIUTOPHBIX 3aHATHI. YacTHYHOE BBI- | HUE ayAUTOPHBIX 3aHATHM. ayJIUTOPHBIX 3aHATHH.
MOJIHEHWE JOMAIIHero 3afanud. [lmo- | monHenne pomamHero 3azaHus. Ya- | IlonHoe BeImonmHeHue nomamHe- | [TomHOe BBITONHEHHE HO-
Xasg  TOATOTOBKAa K  OaJulbHO- | CTUYHOE BBINIOJHEHHUE 3aJaHuil I ca- | O 3aJaHusl. MaIllHero 3ajaHus. BeI-
pedTHHrOoBEIM MeponpusaTusiM. CTy- | MOCTOSITENILHOH palOoThI, TECTOBHIX 3a- | BhIMONHEHWE 3aJaHuil UIs caMo- | IOJTHEHUE 3aflaHuil  Juis
JCHT HE JOIyCKAaeTCsl K MPOMEXYTOU- | JaHUH, OTBEThl Ha KOJJIOKBUYME Ha | CTOSTEIbHOM padOThl, TECTOBBIX | CAMOCTOSITEIbHON pabo-
HOM aTTecTaluu OIICHKY «YAOBJIETBOPUTEIHHOY. 3aJlaHuil, OTBETHl Ha KOJJIOKBHY- | Thl, TECTOBBIX 3aJaHHM,
Me Ha OIIEHKY «XOpOILO». OTBETHl Ha KOJUIOKBHYME
Ha OLEHKY «OTJIHYHO».
IIpomekyTOoUHas aTTeCTALMS
Cemectp [IIxana oueHuBaHUA
HeynosnersopurensHo Y 1OBNETBOPUTEIBHO Xoporo OTinyHO
(36-60 6amnoB) (61-80 6amoB) (81-90 6amoB) (91-100 6ammoB)
Bropoit Crynent umeet 36-60 O6awtoB no | Crynenr umeer 36-50 Oamno mo | Ctynent umeer 51-60 Oamnos | Ctynent umeer 61-70 GamnoB mo

HUTOTaM TEKYIIEro W PyOeKHOTro
KOHTPOJIs, HA JK3aMEHEe He Jal
MOJTHOTO OTBETA HHU HA OJIUH BO-
mpoc.

Crynent nmeet 36-45 GannoB 1o
HUTOTaM TEKYIIETO M pyOe)HOTO
KOHTPOJISI, Ha 3K3aMEHE JaJl 10JI-
HBIH OTBET TOJBKO Ha OAWH BO-
mpoc

UTOraM TEKYILETr0 U PyOEKHOTro KOH-
TpOJIsi, HA PK3aMEHE JaJl MOJHBIN OT-
BET Ha OJUH BONPOC U YACTUYHO OT-
BETUJI HA BTOPOl.

Crynent umeer 46-60 OGamioB 1o
UTOTaM TEKYIIETO U PYOEKHOTO KOH-
TPOJIA, HAa DK3aMEHE Jajl MOJHBIN OT-
BET Ha OJAWH BONPOC WM YaCTHYHO
OTBETHII Ha 00a BoOIpoca.

CTyoeHT UMEeT 10 UTOTaM TEeKYIIEro
u pybexxHoro koHtpossi 61-70 Gan-

[0 UTOraM TEKYIIEero M pyOex-
HOTO KOHTpOJIS, Ha D3K3aMeHe
JlaJI TIOJHBIM OTBET HA ONMH BO-
IpOC W YaCTUYHO OTBETWJI Ha
BTOPOH.

Crynent umeer 61 — 65 Gamos
[0 UTOraM TEKYIIEro M pyOex-
HOTO KOHTpPOJS, Ha DJK3aMeEHE
JIajl TIOJTHBIM OTBET Ha OJHMH BO-
IpOoC W YacTUYHO OTBETWUJI Ha
BTOpoil. CryneHT mmeer 66-70

UTOTaM TEKYILEro u pyOesKHOro
KOHTPOJIsI, HAa 3K3aMeHe jAail I0JI-
HBIH OTBET Ha 00a BoIpoca.




JIOB Ha D5K3aMCHC€ HEC a1 II0JHOIo
OTBE€Ta HU Ha OJUH BOIIPOC.

0aJJIOB 1O WUTOTaM TEKYIIETo |
pyOeXHOTO KOHTpPOJS, Ha DIK3a-
MEHE Jall TIOJHBIH OTBET TOJILKO
Ha OMH BOMPOC.
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