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Pabouyas  nporpamma  y4eOHOH  AMCUMIUIMHBI  ABASETCA  4acTbl0  OCHOBHOI
npodeccnonanbHO 00pa3oBaTelIbHON MPOrpaMMbl /UIS TOATOTOBKH OaKalaBpoOB 110 HAIIPABJICHHIO
noarorosku  44.03.05 Tleparornyeckoe oOpazoBanue (¢ JABYMS NpoguisiMi  MOATOTOBKH) W
npodu:no Xumus. buosnorus ool 1 3a0uH0it hopm 00y HeH .

PaGouast nporpamma yueOGHOIN JMCIMITIHHBL pazpadoTana B coorBerctsun ¢ ®I'OC BO —
Oakanaspuar no nanpasiennio noarotosku 44.03.05 Tlenarornueckoe olOpasosanue (¢ ABYMs
NpOGUAAMH  [OANOTOBKH). YTBEPAJICHHBIM npukazom Munucrepersa o0pazoBaHusi M HAYKH
Poccuiickoii ®eaepaunn ot 22 despais 2018 1. No 125 (¢ M3MEHEHHAMH W JIONMOJHCHUAMH) M
[TpodeccnonanbubiM ctangaproM, yTeepkieHHbIM [Ipukasom MunucTepersa Tpy/1a v counaibHoM
sammtbl - Poceniickoii  @egepauun  «O6  yTBepiIcHHH  npoeCCHOHAILHOTO — CTamjapran»
o1 18 oktsa0ps 2013 r. No 5441 (¢ u3MEHEHUAMH H JIOTOJIHCHHAMM ).

COCTABHTEJIb:
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1. Henu u 3axa4n y4eOHOM AUCHUTITIMHBI

Llenu u3yuenus Oucyuniumvl: YCBOGHUE TEOPETHUYECKHX OCHOB (PU3NYECKOU U
KOJUTOMJTHOM XUMHH; (POPMHUpPOBAHUE CHUCTEMBbI (DYHIAAMEHTAJIbHBIX XUMHYECKUX
NOHSATUHM; YCTAHOBJIEHHWE CBA3€H C JPYTMMH XUMUYECKUMH JUCLUUILIMHAMU;
NpUOOPETEHNE HABBIKOB MPOBEACHUS XUMUYECKOIO 3KCIIEPUMEHTA U CIIOCOOHOCTH
IIPUMEHATH OCHOBHBIE 3aKOHbI XMMHUYECKOM HAayKHM IIPUM aHAIU3€ IOJYYCHHBIX
DKCIIEPUMEHTAJIBHBIX PE3YyJIbTATOB, a TaKXKe Uil PEUICHUS TEOPETUYECKUX H
NPUKJIATHBIX 3a7a4 B 00JacTH (PU3NUECKON XUMHUHU.

3aoauu uzyuenus OUCYUNIUHbL:
— OBnajieHNe TOHITUIHBIM arrapaToM PU3NYECKON U KOJUIOUTHOW XUMUU;
— [Tomydyenue 3HaHWI O XMMHYECKOM IPOIIECCE HAa OCHOBE COBPEMEHHBIX
MPECTaBICHUN XUMHUYECKONH TEPMOAMHAMUKHN U XUMUYECKON KUHETHKH, YICHHS O
CTPOCHHH BEIIECTBA, PACTBOPAX, JUCTIEPCHBIX CUCTEMAaX H JIp.;
— YcTaHOBNEHHE ~ B3aMMOCBS3M  MEXAY  XUMHYECKMMH  OCHOBaMHU
TEPMOJMHAMUKYN, KHHETUKH, DJIEKTPOXUMHUH W TPOIECCAMH, MPOUCXOIAIINMH B
IPUPOJIC U TEXHUKE;
— Pa3BuTHne ymenuii B pelieHnH XUMUYECKHX 3a/1a4;
— Pa3BuTHe HaBBIKOB XUMHUYECKOTO 3KCIIEPUMEHTA,
— PazButne cnocobHOocTH 00pabaThiBaTh, aHAJIU3UPOBATH U TMPE3CHTOBATH
pe3yJIbTaThl XUMHUECKOTO SKCIIEPUMEHTA.

2. Mecro nucuuminnbl B crpykrype OIOIL.

VYyebnas gucruruinHa «®du3nyeckas M KOJUIOWTHAS XHUMHUSD OTHOCHUTCS K
00s13aTeIbHOMY OJIOKY TUCITUILIMH MOATOTOBKHU CTYICHTOB

HeoOxoauMbIMK YCIOBHUSAMU JJISI OCBOSHUS JUCITUTUTHHBI SBIISTFOTCS:

— 3HAHWE OCHOBHBIX (DHM3WYCCKUX W XUMHUUYECKHX MOHATUHA M 3aKOHOB;, OCHOB
BBICITICH MaTeMaTHKH, B paMKax U3YUCHHBIX PaHEE TUCIIUTIINH.
— YMEHUE COCTaBJISATh YPaBHCHUS XWUMHUYCCKHX PEaKIMi W MPOU3BOIUTH I10
HUM pacueThl; MPOU3BOJNUTH MaTEMaTHYCCKHE IpeoOpa30BaHUs, OIEPHPOBATH
pa3sMEepHOCTAMU (U3MYCCKUX BEJIWYHMH, PEIIaTh THUIIOBBIC 3aJaud TI0 XHMHH,
¢bu3nKe U MaTeMaTHKE;
— HaBBIKH Pa0OTHl C XUMHUYECKUMHU PEAKTUBAMH, MTOCYI0H U 000pYI0BaHUEM,
U3MEPUTETHLHBIMHU TPUOOPAMH.
— OcBoenne AUCIUIUTMHBI «DU3NYecKkass U KOJJIOUIHAS XUMUS» Oa3upyercs
Ha 3HaHUAX, GOpMHUpPYEMBIX Ha 0aze 00IIero cpeaHero oOpa30BaHHUS, a TAKKe
MOJIYYCHHBIX B pe3yJibTaTe H3yueHUs IucuuiuinH «Heopranuueckas Xumus,
«Dusuka», «Matemaruka». OCBOCHHE MAHHON TUCIHUIUIMHBI SBJISIETCS OCHOBOM
JUTSL TalTbHEHIIETO N3YUYSHUS JUCITUTUTHHBI « XUMUYCCKasT TEXHOJIOTHSI .



3. [lepeyeHb MIAHUPYEMbIX Pe3yJbTATOB 00y4YeHHs MO TUCHMILINHE

(MO)Iy.]'HO), COOTHECCHHBIX C HHAUKATOPpaAaMHU JOCTHKCHUA
KOMIIETeH U
Pe3yabTaThbl 00yUeHHUsI 11O
Ko mo ®I'OC BO NuaukaTop 1oCTHKEHUS ¥ y

JUCIHUILTHHE

[IpodeccrnonaibHble KOMIIETEHIIUU

[1K-4. Cnocoben
yCTaHaBJIUBATh
coJepKaTeNbHbIe,
METOIO0JIOTUYECKHE U
MHUPOBO33PEHUYECKUE CBI3U
MpeAMETHOM 001acTu (B
COOTBETCTBUU C IPOPHUIIEM H
ypOBHEM 00yuYeHUs1) cO
CMEKHBIMU HaYYHBIMH
obnactsmMu

[1K-4.4. ®opmupyer
MEXTUCIUILIMHAPHBIC CBS3U B
o0acTv OMOJIOTHH U XUMHUU
Ha OCHOBE MHTETPALUU
HAYYHO-MCCIICI0BATEIbCKON U
METOIMYECKON AeATEILHOCTH.

3Haer:

— TpeIMEeTHYI0 00JacTh
(bu3NYEeCKO XUMUH, ee
pOJb B pa3BUTHU 3HAHUU O
NPUPOC U Pa3THYHBIX
00J1aCTSIX SKOHOMUKHU;

— OCHOBHBIE
3aKOHOMEPHOCTH
NPOTEKAHUS XUMHUECKUX
peaxmmii ¥ PU3NKo-
XUMHYECKHX MPOIECCOB
(TepMOIUHAMUYECKHE
CBOICTBa BEIECTB,
TETIOBBIE () (HEKTHI
XUMHYECKHUX U PU3UKO-
XUMHYECKHX TPOIECCOB,
BO3MOXKHOCTb U
HaIpaBJICHUE TIPOIIECCOB,
COCTOSTHUE XUMUYECKOTO U
(ha3oBOrO paBHOBECHS;
CKOPOCTh M MEXaHU3M
XUMHYECKHUX PEAKIUH,
SIBIICHUE KaTann3a);
OCHOBBI YYCHUS O
pacTBopax, criocoObl
BBIPKEHUS
KOJIMYECTBEHHOTO COCTaBa
pacTBopoB, (pU3UKO-
XUMHYECKHE CBOMCTBA
PacTBOPOB; OCHOBBI
TEOPUU IIIEKTPOIUTOB,
3aKOHOMEPHOCTH
MPOTEKAHUS PEaKIUil
HOHHOI'0 OOMEHa;
B3aMMOCBSI3b MEX]TY
XUMHUYCCKHUMHA U
ANEKTPUUECKUMHU
SIBIICHUSIMU, X POJIb B
KU3HEJEATEIIbHOCTH
OpPTaHHU3MOB; OCHOBBI
COBpPEMEHHBIX
npeacTaBiIeHUN 00
0COOBIX CBOMCTBAX
MMOBEPXHOCTHBIX CIIOEB;




[1K-4.5. [Tonnmaer
COBPEMEHHYI0 XUMUYECKYIO
KapTUHY MHpa, TO3BOJISIIOILYIO
paccMmaTpuBaTh BCe
MIOJIy4E€HHBIE PE3YJbTaThl B UX
€IMHCTBE U B3aUMOCBSI3H U
COOTHOCHUT UX C
€CTECTBEHHOHAYYHOU
KapTUHON MHpa B LIEJIOM.

— METOJUKY paboThI C
HECJIO0XKXHbBIMU
U3MEpPUTEIIbHBIMU
3NeKTponpudopamu;
TEXHUKY 0€30M1acCHOCTH
IIpH BBIITOJIHCHUN
XUMHUYECKOTO
JKCIIEPUMEHTA U paboTe ¢
JIeKTponpudopamMu

Ymeer:

— paccuMTHIBATH
TEPMOJNHAMUYECKHUE
XapaKTEPUCTUKH
XUMHYECKUX PEAKIIU;
pEeABUAETh BO3MOKHOCTb
XUMHYECKUX PEAKIIU;

— IPEABHJIETh KNHETUYECKUE
3aKOHOMEPHOCTH
IIPOTEKaHUs PeakUni Ha
OCHOBE UX MEXAaHU3Ma;
AQHAJIM3UPOBATh
BO3MOKHOCTH BJIMSIHUS Ha
IIPOTEKaHUE PEAKLIUU B
YKEJIaEMOM HAIIPaBJICHUU U
C COOTBETCTBYIOIIEH
CKOPOCTBIO;

— peuiatb XUMHYCCKUC
3ala4y 110 U3yYCHHBIM
TEMaM

BnaneeT HaBBIKaAMM:

—  BBITTOJTHEHUS
HCCIIeIOBATEIIECKOTO
JKCIIEPUMEHTA C
HCII0JIb30BaHHEM
anmapaTypHOTo
obecreueHus;

— II0JIb30BAHHUSA CIIPABOYHOU
JUTEPATYPOU

3Haer:

— TpeAMETHYI0 001acTh
(u3nueckoit xumuu, ee
POJIb B pa3BUTUU 3HAHUIL O
MIPUPOJIE U PABIUYHBIX
00J1aCTsX IKOHOMHKH;

— OCHOBHEBIE
3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKHUX
peaxiuii U GU3NKo-
XUMHUYECKHUX TTPOIIECCOB
(TepMoauHAMUYECKHIE
CBOMCTBA BEIIECTB,




TETIOBBIE 3 (HEKTHI
XMUMHUYECKHUX U (PU3HKO-
XMMHYECKHX IPOLIECCOB,
BO3MOXHOCTb U
HaIlpaBJIEHUE POLIECCOB,
COCTOSIHUE XUMHUYECKOTO U
(ha3o0BOTO paBHOBECHS;
CKOpPOCTb M MEXaHU3M
XUMHYECKHUX PEaKIUK,
SBJICHHUE KaTaln3a);
OCHOBBI YUEHUS O
pacTBopax, crocoOsbl
BBIpAKEHUS
KOJINYECTBEHHOI'O COCTaBa
pacTBOpoB, pu3uKo-
XMMHUYECKHE CBOWCTBA
PacTBOpPOB; OCHOBBI
TEOPUH JIEKTPOJIUTOB,
3aKOHOMEPHOCTH
IIPOTEKaHUS PeaKLun
MOHHOTO OOMEHa;
B3aUMOCBSI3b MEKIY
XUMHUYECKMUMHU U
ANEKTPUYECKUMU
SBJICHUSIMU, UX POJIb B
KU3HEJEATEIIbHOCTH
OpPraHU3MOB; OCHOBBI
COBPEMEHHBIX
npezcTaBieHuit 0o
0COOBIX CBOMCTBAaX
IIOBEPXHOCTHBIX CJIOEB;

METOJIUKY pabOTHI C
HECJIOKHBIMU
HU3MEpPUTEIbHBIMU
JIEKTPONpUOOpaMu;
TEXHUKY 0€30MacHOCTH
IIPH BBIIIOJIHEHUU
XUMHYECKOT0
9KCIEpUMEHTa U paboTe ¢
3JIEKTpOpUOOpaMu

YMmeer:

paccunThIBaTh
TEPMOJUHAMUYECKHE
XapaKTEePUCTUKHU
XUMHYECKUX PEAKIIU;
MPEIBUAETH BO3MOKHOCTh
XUMHYECKUX PEAKIIU;
MPEIBUAECTh KHHETUYECKUE
3aKOHOMEPHOCTH
MIPOTEKAHUs peaklyii Ha
OCHOBE UX MEXaHN3Ma,




aHAJIM3UPOBAThH
BO3MOYKHOCTH BJIMSIHUS Ha
MIPOTEKAHNUE PEAKIINU B
YKE€JIaeMOM HAIMpPABICHUH U
C COOTBETCTBYIOIIEH
CKOPOCTBIO;

— peuiaTb XMMHYECKHE
3aJ1a4M 110 U3y4YEHHBIM
TeMaM

Bitaneer HaBbIKamu:

—  BBINIOJIHEHUSA
HCCIIEA0BATEIBCKOTO
JKCIEPUMEHTA C
UCIIOJIB30BAaHUEM
anmapaTypHOIo
o0ecCIIeUeHNUS;

— IIOJb30BAHMS CIIPABOYHOMU
JUTEpaTypou

4. CTpyKTYypAa U coaepKaHue Y4eOHOH TUCIUTIIUHBI

4.1. O0beM yuyeOHOM TUCHMIIMHBI U BUAbI Y4eOHO#l padoThI

. O0BLeM 4acoB / 3a4eTHBIX eIMHUIL
Buj yueGHoii padoThI

Ounas gopma 3aounas ¢popma
OO0masi Tpy10eMKOCTh M CUMILTUHBI 396/11 396/11
Oo0s3aTesqibHAasi  ayANTOPHasi  HArpy3ka 132 40
(Bcero 4yacoB), B TOM 4HcJe:
Jlekuun 42 12
CemuHapckue 3aHsTus
ITpakTHyeCcKue 3aHATUS
JlaGopaTopHble paboThI 90 28
KypcoBast paboTa / KypcoBOW MPOEKT
Hpyrue ¢opmbl opraHuzanuu  y4eOHOTro 63 18
mpoiiecca (KOHTpOJBHBIE paboTHI,
UH/IUBUYalIbHbIE 3aHATUS, KOHCYJbTAllUU
u Jp.)
CamocrositenbHast ~ padora  CTylJeHTa 201 338
(Bcero 4yacon)
dopma aTTecTau DK3aMeH, DK3aMeH OK3aMeH, dK3aMeH

4.2. Conep:xaHue pa3aesioB y4eOHOM IMCHUNINHBI
Tema 1. Beenenue. OCHOBHBIE OHATHUS U TEPMUHBI TEPMOJUHAMUKH.

IIpenmer ¢u3nyeckol W KOIOMAHOW XuMHH. MecTo (Qu3nueckorl wu
KOJUTOMJTHOM XMMHUU B CHCTEME HayK o mpupoje. Ponb Gpusndeckoii 1 KOIIOUIHON
XUMHUU B Pa3BUTUM €CTECTBEHHOHAYYHBIX 3HAHUW M Pa3IWYHBIX 00JacTsIX
skoHOMUKH. [lenu u 3amaun yuyeOHOM TUCHUIUIUHBI « PU3nUecKas U KOJUTOUIHAS
xumus». [IpegMer U MeToJl XMMUYECKON TEPMOJUHAMUKH, €€ POJIb B U3yYECHUH
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XUMUYECKUX mpoueccoB. OCHOBHBIE TMOHATHS TEPMOJMHAMUKHU: TEJIO, CHUCTEMA,
cocTosinue, nmpouecc. [TapameTpsl cocTossHNA U (PYHKIIMH COCTOSTHUS.
Tema 2. [1epBb1ii 3aKOH TEPMOAUHAMHUKMU.

Pabora xak ¢opma nepenaun sHepruu. Bunsl paboTsl, paboTa pacimpeHus
ujeanbHOro raza. MakcumaiibHasi pabota. HacTHbIE cily4an BbIpaXKEHHsI paOOThI
JUIS  pasNUYHBIX TMpoieccoB. Temmora kak ((opma Tmepenayd dHEPIHH.
TermoeMKoCcTh UCTUHHAS U CpefHsas. MoJibHasg TEIUIOEMKOCTh WICAIBHOTO Ta3a
IIPU MOCTOSTHHOM O00BbEME U TOCTOSIHHOM JaBJICHUH. Teopus TEIIOEMKOCTH Ta30B
U TBEPIBIX TEJ. OMIMPUYECKUE YPABHEHUS 3aBUCHUMOCTH TEIJIOEMKOCTH OT
TEMIEPaTypbl. 3aKOH COXpaHeHus HSHeprur. Popmbl >HEprun. BHyTpeHHsS
DHEPIusl U SHTAJBIINS, CBSI3b MEXIAy HUMH. [lepBblid 3aKOH TEPMOJUHAMHKHU, €TO
MaTEeMaTUYeCKOe BbIpaKeHHE. TepMOIMHAMUYECKUE IMPOIECChl — H300apHbI,
W30XOPHBIM, W30TEPMHUYECKUM, aauabaTHUeCKuil, KpyroBOW; YacCTHBIC CIIy4yau
YpaBHEHUS IEPBOT0 3aKOHA MPUMEHUTEIBHO K JJAHHBIM ITPOLIECCAM.

Tema 3. Tepmoxumus.

[IpunoxxeHue MepBOro 3akoHa TEPMOJAMHAMUKU K XUMHUHU, TEPMOXHUMHUSI.
TennmoBbie A(PGEKTl XUMUYECKUX pPEAKIU MpU TOCTOSIHHOM JIaBJICHUU U
NOCTOSSHHOM  00beMe, CBA3b MEXAy HuMmMU. TepMoaumHamuyeckas U
TEPMOXUMHUYECKasi CHUCTEeMa OOO3HAYEHHUS TEIUIOBBIX A(PPEKTOB XUMUYECKUX
peaKkunii, TEPMOXUMHYECKUE ypaBHEHUA. 3akOH ['ecca W CleACTBUS W3 HETO.
OHranenusg (a3oBbIX NPEBpaAIllEHUN, O0O0pa3oBaHUs, CropaHus, PaCTBOPEHUS.
Pacuer TemioBbIX A(M(PEKTOB XUMHUYECKUX pEAKIUA C HMCHOJb30BAaHUEM
CIPaBOYHBIX JaHHbIX. CTaHIAPTHHIE YCIOBUSI B TEPMOJAUHAMHKE. 3aBUCHUMOCTh
TeroBoro d3¢¢eKkTa XUMHUYECKOW peakiuu OT TeMIIepaTyphbl, YpaBHEHUE

Kupxrodda.
Tema 4. BTopoil 3aK0H TEPMOJIMHAMUKH, TEPMOJIMHAMUYECKHUE MTOTCHIUAIBI.
Conepxanue  BTOpOro  3akoHa  TepMmoaumHamuku.  [Ipenckazanue

BO3MOXXHOCTH ¥ HamlpaBlIEHHOCTH TipoiieccoB. lIporeccsl paBHOBECHBIE U
HEpPaBHOBECHBIC, OOpaTMMble W  HeoOpaTUMBbIC, CaMOINPOU3BOJIBHBIC U
HECaMONPOU3BOJIbHBIE. DOPMYIUPOBKM BTOPOTO 3aKOHA  TEPMOJIMHAMHUKU
(noctynatel Knaysuyca u Tomcona). [{ukn KapHo U ko3(ppuIIMEHT MOJIE3HOTO
JIEHCTBUS TEIUIOBOM MAIMHBL. DHTPONUS Kak (DYHKIIUS COCTOSHHSI CHCTEMBI.
MaTteMaTH4ecKkoe BBIpAXEHUE BTOPOTO 3aKOHA TEPMOJIWHAMUKH. M3MeHeHue
OHTPOIIMU B OOPATUMBIX M HEOOpPATHUMBIX Mpoiieccax. M3MeHeHue >HTpOnuu B
XUMUYECKON peakluu, Mpu H3MEHEHWH Oo0bheMma, HaBJICHUS U TEMIEpPaTypbl
CUCTEMBI,  (a30BbIX  MpeBpamieHusik. lIpwiokeHne  BTOpPOro  3aKOHA
TEPMOJIMHAMHUKN K W30JIMPOBAHHON cucteme. Kpurepuu camMompou3BOILHOTO
MPOTEKaHUSI TPOIIECCOB M JIOCTHMKEHUS PAaBHOBECUS B M30JMPOBAHHOW CHCTEME.
OObeIMHEHHOE YpaBHEHHE TIEPBOTO M BTOPOTO 3aKOHAa TEPMOJWHAMHKH.
OHTponusi ®  BeposATHOCTh. (CTaTMcTHyeckas WHTEPHpETanus OSHTPOIHH.
VYpaHenne bonpimana. AOcomtoTHas dHTpomus, moctynat [lmanka, TerutoBas
teopema Heprcra. TepmoaumHamMuueckue CBOWCTBA CHUCTEMBI MPHU aOCOIIOTHOM
Hyne. HM30XOpHO-M30TEpMHUUYECKUN TMOTEHIMAI WM  CBOOOIHAsT  DHEPTHUs
['enpMrombia, W300apHO-U30TEPMUYECKUI TOTEHIIMAT WJIA CBOOOIHAS SHEPTHUs
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['nb0ca. Mx ¢usmueckuii cmbIch, CBSI3b C JPYTMMH TE€PMOJUHAMHYECKUMU
GyHKIMSIMH M MakcUMaibHOW pabotoil. Kpurepun camonpousBOILHOTO
IIPOTEKAHWS TPOLECCOB M  JOCTWKEHUS PAaBHOBECHs IIPU  MOCTOSHHBIX
TeMIiepaType U 00bEME; MOCTOSHHBIX TemIeparype W JaBiieHuu. [IpuMeHeHue
TEPMOJIMHAMHYECKUX NOTCHIHAIOB K XUMHYECKMM peakuusaMm. CraHIapTHbIE
sHeprun ['mbOca 00pa3oBaHUS XWMHUYECKHX COCIUHCHHWHA. Pacdyér wu3meHeHus
sHeprun ['mb6bca B XMMHUYECKOW peakuuu (MPH CTAHJAPTHBIX YCJIOBUAX) C
UCIIOJB30BAaHUEM  CIIPABOYHBIX  JaHHbIX. Kputepun  caMONnpou3BOJIBHOTO
MPOTEKaHUsI XUMUYECKUX peakinii. MakcuManbpHas paboTa XMMHUYECKOM peaKIuu.
Cas3bp Mex 1y aHeprusimu ['n00ca u ['ebMrosbla 1isi XMMAYECKON peakIuu.

Tema 5. XuMHYECKOE paBHOBECHE.

OOmme ycioBuss paBHOBECHsT U €ro yctohuuBocTd. OOpaTUMOCTb
XUMUYECKUX peakuuii. MaTeMaTuuecKoe BBIPAKEHUE 3aKOHA JEHCTBYIOIIUX Mace
JUIsL 0OpaTUMBIX pEaKUWid, KMHETUYECKUW BBIBOJ 3aKOHA JEHCTBYIOLIUMX Macc.
DU3NYECKU CMBICIT KOHCTaHThI paBHOBecHUs. KOHCTaHTa paBHOBECHSI TOMOT€HHOM
U TETEPOTeHHOM XMMHUYECKON peakiuu; e€ BblpaxkeHue yepe3 KoHueHtpauu (K.)
u napuuansHoe nasieHue (K;) pearumpyromux BemecTs, TEPMOAMHAMHYECKAsS
koHcTaHTa paBHoBecHs (Kj;), B3aMMOCBSI3b KOHCTaHT paBHOBecus. (CmelieHue
paBHOBecHs; (DaKTOpbI, BBI3BIBAIOUIME CMelleHHEe paBHOBecuda. [lpuniun Jle-
[arense. W3mMeHeHHME TEPMOJMHAMHYECKMX (QPYHKUMHA MpU  MPOTEKAHUU
XUMUYECKUX peakuui. TepMoarMHaMUYECKUN BBIBOJ, 3aKOHA JIEHUCTBYIOLIUX Mace
Ui 00paTUMOM XUMHUYECKOW peakinuu (ypaBHEHHE HW30TepMbI-u300apel BaHT
['odda). Cesizb MakcUMaIbHOM PabOTHI XUMHUYECKON pEaKIMH C Pa3TMUYHBIMHU
TEPMOJUHAMUYECKUMUA  (QYHKIMSIMH. Pacuér KOHCTaHTBI paBHOBECHS U3
TEPMOAMHAMMYECKAX  IOTECHUUAJIOB.  TepMOAMHAMHUUYECKas  yCTOMYUBOCTH
XUMHUYECKUX COEAMHEHUI. 3aBUCUMOCTh KOHCTaHThI PABHOBECHUSI OT TEMIEPATYPBI
(ypaBHEHHS M300apbl U U30XOPbl XUMHUYECKOW peakiuu B AU PepeHIInanbHONn U
UHTETpaibHOMN opme).

Tema 6. ®a3oBoe paBHOBECHE

OcnoBuble TIOHATHS. Da3bl, KOMIIOHCHTHI, CTEICHH CBOOOIBI. Y CIOBHE
paBHOBeCHsS KOMIIOHEHTa B JBYX (pazax rereporeHHoil cucremsl. lIpaBuio ¢a3
['u66ca. OnHOKOMIOHEHTHBIE cHUCTeMbl. YpaBHeHue Kianeitpona-Knaysuyca.
IIpaBuno Tpyrona. [narpamma cocTosiHMs BOAbL. JlMarpamMma COCTOSIHUSL CEPBI.
MoHO- ¥ 3HAaHTHOTPOMHBIE (a30Bble MEPeXO/bl. J[ByXKOMIIOHEHTHBIE CHUCTEMBI.
HepacTBopuMble Apyr B Apyre TBEpAbIE KOMIIOHEHTBI. JBTEKTHKA. CHCTEMBI C
KOHIPYDHTHO ¥ HHKOHIPYDHTHO IUIABSIIMMUCA XMUMUYECKUMHU COCIUHEHUSIMU.
Cucrembl, oOpasyroliue TBEpAbIE PacTBOPHI 3aMelleHHs. TBepaple pacTBOPEI
BHEeApeHUs. JluarpaMMbl «COCTaB — CBOMCTBO». MeETOAbI OCTPOEHHUS AUarpaMm
IIJJABKOCTH ABYXKOMITOHEHTHON CHCTEMBI.

Tema 7. OCHOBHBIE TOHATUS U TEPMUHBI XUMHUECKOW KUHETUKH.

3agaun ¥ METOJbl UCCIENOBAaHWS B XMMHUYECKOM KUHETUKE. CTaauilHOCTh
XUMHYECKOr0 MpoLecca, MEXaHU3M XUMHUYECKON peakuuu. [IpocTeie n CloKHbIE
peakuuu. CKOPOCTh TOMOT€HHON XUMUYECKOW PEAKLIUH, UICTUHHAA U CPEAHss, €€



3aBUCUMOCTb OT KOHIICHTPALlMM PEarupyrolux BEUIECTB. 3aKOH JIEUCTBYIOIIMX
Macc. KoHcTanTa CKOpOCTH XMMHUYECKON PEAKIIHH.

Tema 8. KuneTrka npocThIX peakiuid.

Kunernyeckass kmaccuukanus XUMHYECKUX PEAKIUi; TMOPAIOK U
MOJEKYIApHOCTh. KuHernueckue ypaBHeHMsA. KuHeTnka mpOCTBIX peakuun
IEPBOT0, BTOPOr0, N-TO MOPSAKOB. DKCHEPUMEHTAIBHBIE METOJbI ONpENeICHUs
MOPSAKA PEAKIIUU U KOHCTAHTBI CKOPOCTH PEAKLUU.

Tema 9. KuneTuka cioXHBIX peakiui.

Crnoxsble peakunu, ux BuAbpl. DopMalbHass KUHETUMKA NapAJIJICIIbHBIX,
NOCJIEI0BATEIbHBIX, 0OpAaTUMBIX peakuuil. MexaHus3Mm 1enHblX peakuuid. [{enHbie
peaKkuyy C HEpa3BETBICHHBIMY U Pa3BETBICHHBIMU LICIISIMH.

Tema 10. 3aBUCUMOCTBb CKOPOCTH PEAKLMI OT TEMIIEPATYPbl, 3HEPTUs aKTUBALIVH.
3aBUCUMOCTh  CKOPOCTH  XHMHMYECKOW peakuud OT TEeMIIepaTyphl.

Temnepatypubiii ko3@dunuent, npasuwio Bant-I'opda. YpaBHenue Appenuyca.

DOHeprus akTUBAallMM, METOAbl €€ OIpPENEICHUs, JHEpPreTHuYecKas auarpaMmma

peakiuu. Peakuum ¢ HETEPMUYECKUM XapaKTEPOM aKTHBAUIUH. DOTOXMMHYECKHE

peakuu. 3akoH [llTapka-OuHmTeliHa, KBaHTOBBIM BBIXOI.

Tema 11. Kunetuka rereporeHssix peakuuil. Karamms.

OcoOEHHOCTM  KMHETHKM  TE€TepOTreHHbIX  peakuuil.  CTaauiHOCTb,
mupdy3noHHasT W KuHeTHyeckass obnacte peakuuu. Karamm3. OcoOeHHOCTH U
KJIacCU(pUKaLUs KaTAIUTUYECKUX MPOLECCOB. ['OMOreHHBI KaTaius3, Teopus
IIPOMEXYTOUHBIX TNPOAYKTOB B TOMOIE€HHOM Kartanu3e. KHuCIO0THO-OCHOBHBIN
Katanuu3. l'ereporeHHbId  Karaimu3, TEOPUHM  TIETEPOrCHHOIO  KaTalau3a.
[IpoMOTHpOBaHHE M OTPaBIICHUE KaTalW3aTOPOB. BakHeHIInMe TEXHOJIOTHYECKUE
KaTajauTuyeckue npouecchl. OcobeHHOCTH (PepMEHTATUBHOTO KaTalnu3a U €ro poJib
B JKMBOU MPUPOJIE.

Tema 12. Teopun XMMHUYECKOW KHHETUKH.

[IoHATHE O COBPEMEHHBIX TEOPUSAX B XMUMHUYECKOW KHUHETUKE — TEOPHUH
aKTUBHBIX COYAAPEHUN W TEOPUU NEPEXOJHOr0 COCTOSIHUS (aKTUBUPOBAHHOTO
KOMILJIEKCa).

Tema 13. PactBopsl. Teopuu pacTBOpOB.

OO6miast xapakTepUCTUKA MOJEKYJSIPHBIX PAacTBOPOB KaK JAMCHEPCHBIX
CUCTEM, UX Kiaccupukanus. MexMOJIeKyIsIpHOE B3aUMOJIEUCTBUE B PacTBOPAX,
TEpMOJMHAMHKA TIpolecca pactBopeHus. Teopun pactBopoB. CrocoObl
BBIPAQXEHNs KOHILIEHTpALUU pacTBOPOB. PacTBOpBI KUAKOCTH — ra3. PakTopsl,
BIUSIOIINE HA PacTBOPUMOCTh Ta30B B JKUIAKOCTAX. 3akoH I'eHpu u ['eHpu-
JaneToHa.

Tema 14. KonnuratuBHble CBONCTBA paCTBOPOB HEJIEKTPOJIUTOB.

PacTBOpBI JE€Ty4ass JKHIOKOCTb — HEJIETyd4ee pPACTBOPEHHOE BEILECTBO.
3aBUCUMOCTb PAacCTBOPUMOCTH TBEPIBIX BELIECTB OT WX MPUPOABI, MPUPOIBI
pactBopuTelnia U Temneparypsl. CBoicTBa MpeaeinbHO pa30aBIECHHBIX PacTBOPOB:
JlaBneHre HaCBILIEHHOTO Iapa pacTBOPUTENS HAJ pacTBOpoM (3akoH Payis).
3aBUCUMOCTb TEMIIEPATYPBI 3aMEpP3aHMs U TEMIIEpaTypbl KUIIEHUS PacTBOPOB OT
KoHIeHTpauuu. Kpruockonuueckuid u 30yJIMOCKONMMUYECKUNH METOJ ONpPENEIICHUs
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MOJIEKYJIIPHOM Macchl pPAacTBOPEHHOro BewiectBa. OCMOC M OCMOTHYECKOE
naBieHue, ¢u3nyeckue OCHOBBI ocMmoca. 3akoH Baut-I'odda. buonormueckas
poJib ocMoca. MeToJ ompeaeraeHus] MOJIEKYJIIPHOM Macchl IO OCMOTHYECKOMY
JABJICHUIO.

Tema 15. PaBHOBECHUS B cucTeEMax JKUIKOCTh-KUIKOCTD.

PacTtBophl neTyunx >KMIKUX BellecTB. MeanbHble pacTBOpHI, JABJICHHE
HACBIIEHHOIO TMapa, 3akoH Paynsa. PactBopsl ¢ DNOJNOXKWTENBHBIM U
OTpHULATEIbHBIM OTKJIOHEHUAMM OT 3akoHa Payis. [Ipuunnsl oTkiionenuii. Cocras
KUJIKOU U apoBoil a3el. [lnarpaMmsl cocTaB — TEMIEPATypa KUIIEHUS U COCTAB —
nasineHue mnapa. 3akoHsl KonoBasoBa. AseoTpomnHble pacTBOpbl. Ileperonka
pacTBOpPOB JIETY4YMX J>XKUIKHUX BellecTB. [laBieHue mnapa OMHapHBIX CUCTEM W3
YaCTUYHO CMEIIMBAIOIIMXCA M HECMEIIMBAMOIIMXCA kuakocred. Ileperonka c

[1apoOM. Pacnpenenenue TPETHETO KOMIIOHEHTA MEXKIY IBYMs
HECMEIIMBAIOIIMMUCS KUJIKOCTSIMU. Koaddurment pacrpeneneHus,
DKCTPArNPOBAHHUE.

Tema 16. PacTBOpsI 251€eKTpOIUTOB. TE€OPHUS CUIIBHBIX JIEKTPOJIUTOB.

OCHOBHBIE  TOJIOKEHUS TEOPUU  DICKTPOJIUTHYECKOM  JTUCCOIMALINH,
MPUYXHBI 1 MEXAHU3M Jaucconuanuu. OTanyrue CBOMCTB PACTBOPOB AJIEKTPOJIUTOB
OT CBOMCTB MOJIEKYJIIPHBIX pacTBOpPOB. M30TOHMUECKHIT KO3 PUIUEHT, €r0 CBA3b
CO CTEMNEHBIO IUccCOoLMaIuu. 3aKoH pazdaBiieHuss OcTBasibla aJjii OMHAPHOTO U
TPUHAPHOTO AJEKTpOJNHUTA. PacTBOpPBI CHUIIBHBIX 3JIEKTPOJUTOB. (CHOBHBIE
MOJIOKEHUSI TEOPUU CWIBHBIX dJeKTposuToB Jlebas — [tokkens. AKTUBHOCTb,
KO3 (PUIIMEHT aKTUBHOCTH, KaXyIlIascsi CTeneHb auccounuanuu. MoHHas cuna
pactBopa. IIpaBmwio monHOM cuibl JIptonca — Penpamna. Meroabl onpeaeeHus
KO3(pGUIIMEHTOB aKTUBHOCTH.

Tema 17. DneKTponpoBOAHOCTH PACTBOPOB JIEKTPOJIUTOB.

DJIEKTPONPOBOJHOCTL  PACTBOPOB  DJICKTPOJIUTOB, (aKTOpbl, Ha Hee
BIIUSIONIME. YIEJbHAs M OKBUBAJICHTHAS DJIEKTPONPOBOIHOCTh. AOCOIIOTHAs
CKOPOCTh JBHM)KEHUS MOHOB, MOJBWKHOCTH HOHOB; aHOMaJibHasl MOABH>KHOCTH
MOHOB BojJiopoAa WU ruapokcuiia. 3akoH Komppayma. Uucna mepenoca. Meron
M3MEPEHUS AJIEKTPOIIPOBOAHOCTH U €T0 puMeHeHne. KoHayKTOMeTpusi.

Temal 8. ["'aibBaHUYECKHUE FIEMEHTHI, JICKTPOXUMHUYECKUE LETIH.

OO6mrast XapakTepUCTHUKa JJIEKTPOXUMHYECKUX ITpolieccoB. PaBHOBecue B
IEKTPOXUMUYECKUX cucTemMax. CKaykyd TIOTEHIIMAla Ha rpaHunax ¢a3 B
ANEKTPOXUMUYECKUX CHUCTEMaX: KOHTAKTHBIM, Ha TpaHULIE METAI — PacTBOD,
mudPy3noHHbIN,  ancopOIMOHHBIN,  MeMmOpaHHBIM.  CTpoeHHWE  JTBOWHOTO
AIEKTPUYECKOTO CJIOsl. PaBHOBECHBIE JJIEKTPOAHBIE NOTEHUHMANBL. BojmopoaHnas
IIKaJia AJIEKTPOAHBIX MOTEHIUANOB, CTaHAAPTHBIE SJEKTPOIHBIE TMOTECHIIUATIBI.
DNeKTpOXUMHUUYSCKUN  psim Hampspkenuwit.  Kriaccudukamuss  3J€KTPOJIOB.
DJIEKTPOXUMHUYECKUE I1end (TaJlbBaHMYECKHUE DJIEMEHTHI): XHUMHYECKHEe U
KOHIICHTPAIIMOHHBIC. TEepMOAMHAMUYECKHE COOTHOLICHHUS MEXAY HaNpsKEHUEM
(BAC) ranmpbBaHUYECKOTO DJIEMEHTA U XUMHUYECKOM »JHeprueil. YpaBHEHUE
Hepucra. Metoasl usmepenust OJ1C. HacbliieHHbI# 351eMeHT BecToHa, 3JIEKTPOIbI
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CpPaBHEHHMS — BOJIOPOJIHBINA, KaJOMEIbHbIN, XUHTUAPOHHBIA. DJIEKTPOXUMUYECKUI
Meron usmepenus pH. IloreHnnoMeTpruueckoe TMTpOBaHUE.
Tema 19. Dnektponus. Kopposus.

DNeKTpoXUMHUYECKasi KUHETHKAa. 3akoHbl Dapajnes, BBIXOJ BELIECTBA IO
ToKy. [lonmspu3anuss SIEKTpPOJOB IPU MPOXOKICHUM IIIEKTPUYECKOTO TOKA.
[lepeHanpspkeHHe  JIEKTPOXUMHUYECKOM — peakuMu M [IEpEeHanpsHKEHUE
KOHIICHTpAllMu.  XUMHUYecKass  moysgpu3auus  3JekTpojoB.  OcobOeHHOCTH
ANIEKTPOJIMN3a BOJHBIX PACTBOPOB M PACILUIABOB JJIEKTPOIUTOB. XUMHUYECKas H
ANEKTPOXUMHUYECKA KOPPO3Us METAIIOB U METOJbI OOPHOBI ¢ HEM, TACCUBHOCTh
METaJIOB, UHTUOUTOPHI KOPPO3UU. XUMUYECKUE UCTOYHUKU TOKA, aKKyMYJISITOPBHI.
Ponp anekTpoXumMum B COBpEMEHHOM ITPOU3BOICTBE.

Tema 20. IToBepXHOCTHBIE SIBJICHUS.

MounekynsipHble B3aUMOJIEHCTBUSL Ha MOBEPXHOCTH pasnena (a3. Ilonsarue
Mex(pa3Hoil moBepxHOCTH. [IoBepXHOCTHAsA 3HEPrusi, NOBEPXHOCTHOE HATSKEHUE.
CwioBass W DHEPreTMYECKass TPAKTOBKA  ITOBEPXHOCTHOTO  HATSDKCHUS.
TepMoauHaMUKa OBEPXHOCTHOTO ciosi. MeToa u30bITOUHBIX Beau4MH ['nboca u
METO/I CJIOS KOHEUHOM TONIIMHBIL. [I0BEpXHOCTHBIE SIBJIEHUS, UX KIAaCCHU(PUKALMS U
IIPUYMHBI BOSHUKHOBEHUS. ANre3ns, CMauMBaHNe, pacTekanne. Y pasHeHnue FOnra.
Kanwmisipasie sBiieHus. YpaBHeHnue JKropeHa. Ponb KanwuisipHBIX SIBICHHW B
npupoge W TexHojoruu. AjncopOuusa. KoinyecTBeHHbIE XapaKTEPUCTHKU
ancopOuuu. YpasHenue ['n06ca. AncopOuus Ha MOBEPXHOCTH pas3zelia pacTBOp —
ra3. YpaHeHue IlInmkoBckoro. I[I0oBEpXHOCTHO-aKTHBHBIE W ITOBEPXHOCTHO-
nHakTUBHBIC BemecTBa. Pons ITAB B ObITy u TexHosoruu. AjcopOums Ha
NOBEPXHOCTU TBEPIOTO Teia u3 pacTBopoB. HMoHooOMeHHas aacopOuus.
[Ipumenenne HMOHOOOMEHHHMKOB. AJCOpOIMS Ta30B M TApoB Ha TBEpAOU
noBepxHoctu. M3orepmsbl ancopbiuu ['enpu, Opeitnanuxa. MoHoMoIeKyIspHas
aacopOuus. YpaBaenue JIsurmiopa. [lomumonekymsipHas aacopOuus. Y paBHEHUE
bpyHnayapa, Ommerra, Temnepa.

Tema 21. lucnepcubie cuctemsl. Kiaccudukanus, MeToabl MOJTYYEHUS] U1 OUUCTKH.

OcoOeHHOCTH  KOJUIOMJHOTO  COCTOsHMS — BemiecTBa. Kiaccudukanms
JUCIIEPCHBIX CUCTEM IO arperaTHOMY COCTOSIHUIO, pa3Mepy M TONOrpapuuyecKum
MpU3HAKaM YacTUIl JUCIIEPCHOM (pa3bl, XapakTepy M CTENEHU B3aUMOCHCTBUSA
YacTHI] JUCHEPCHOW (a3l U AMCIEPCUOHHON cpenbl. OOmas xapakTEepUCTHKA
METOJIOB TOJy4YeHHsS JUCIEPCHBIX cucteM, ux kinaccupukamus. Ilomydenue
JUCIEPCHBIX CHUCTEM METOJaMu JucreprupoBanusa. (CaMONpOW3BOJIBHOE U
HECAMOIIPOM3BOJIbHOE  nucneprupoBanue. [lomydeHne KOUIOMAHBIX CHCTEM
MeronoM nentusauuu. CrpoeHue Munemisl. KoHIEHCalMOHHBIE  METOJbI
MOJTyYEHUS TUCIIEPCHBIX CUCTEM. XUMHUECKas, puznyeckas, pU3nko-xuMuyecKas
KOH/JICHCAIUS. Mertonpl OYHUCTKHU JUCIIEPCHBIX CUCTEM. Huanus,
yIbTpauIbTpanus.

Tema 22. CpoiicTBa  AUCIEPCHBIX  CHCTEM:  MOJEKYJSAPHO-KMHETHYECKHE,
ONTUYECKHE, DTIEKTPUUECKUE.

MonekynapHO-KHHETHYECKUE CBOMCTBA AMCHEPCHbIX cucteM. Juddysus.

3akonsl ®uka. bpoyHoBckoe aBmxkeHHEe. Teopuss OpPOYHOBCKOIO JABUKEHUS,
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ypaBHeHue  OuHITelHa-CMonyxoBckoro.  Cenumentamus.  JAuddys3nonHo-
CeMMEHTAIMOHHOE paBHOBecue. KuHeTHyeckass W arperatuBHas yCTOMYHBOCTb
KOJUIOMAHBIX cucteM. Koarymsuus. OnTtryeckue CBOMCTBA JUCHEPCHBIX CHUCTEM.
DNeKTpUYeCKne CBOWCTBA JIUCIEPCHBIX CHUCTEM. OJIEKTPUYECKHE SIBICHMUS:
3NIEeKTpoopes, IEKTPOOCMOC.

Tema 23. OMynbcuu, niensl, renu. Pactsopst BMC.

Omynbeuu. Knaccudukamms smynbcuiit W sMmynbratopoB.  Teopus
smyaerupoBanus. OOpamenue U  paspyuieHue smyiascuil. Ilensl. Teopus
neHooOpaszoBaHus. Morouiee neiicTBue U Teopust Moroulero aeicteus. duoranus.
Aspozonu. OOmias xapakTepucTuka. MeToAbl MNOIY4YEHHs] U pa3pylICHUs
a’po3oiiedl. 3ammuTta aTMoc(epbl OT pas3pylieHUs a’po3oisiMu. lenu (cTyaHn),
KJIacCU(pUKaLUs, TEOpHUsl CTPOEHUS M MeTonabl noiydeHus. HaOyxanue renei,
mupdy3uss B rensx.  PacTBOpbl  BBICOKOMOJIEKYJISIPHBIX — COEIUHEHHMH,
B3aumozeiicteue BMC c¢ pactBopureneM. Habyxanue BMC. M3oanektpuueckas
TOYKa.

4.3. Jlekunu
N Oo0bem yacoB
u/n Ha3BaHue Tembl Ounas 3aounas
¢dopma ¢dopma
! Benenue. OCHOBHBIE TMOHSTUSI W TEPMHUHBI 5 !
TEPMOJIMHAMUKH.
2 | IlepBblil 3aKOH TEPMOJIUHAMHUKH. 2
3 | TepmMoxumusi. 2 2
4 BTopoii 3aK0OH TEPMOAMHAMUKHN, TEPMOANHAMUYECKUE )
ITOTEHIMAJIbI
5 | XUMHUYECKOE PABHOBECHE. 2 2
6 | ®a30BOE paBHOBECHE 2
7 OCHOBHBIE TIOHSTUA M TEPMHUHBI XHUMHUYECKOH ] ]
KUHETHUKH.
8 | KuHeTuka npocThIX peakiuid. 2
9 | Kunertnka CJIOKHBIX PEAKLIHM. 2
10 3aBUCHUMOCTh CKOPOCTH PEAKUHA OT TEMIIepaTyphl, :
DHEPrusi aKTUBALMU
11 | Kunernka rereporeHHbix peakunii. Karamus. 1
12 | Teopuu XMMHYECKOW KUHETUKMU. 1
13 | PactBopsl. Teopuu pacTBOpoOB. 2
14 Konnurarueasie CBOMCTBA pPacTBOPOB ) )
HEJJICKTPOJIUTOB.
15 | PaBHOBeCHS B cCUCTEMAX KUIAKOCTh-KUJIKOCTb. 2
16 PactBops! JJIEKTPOJIUTOB. Teopus CUJIBHBIX ) )
DJIIEKTPOJIUTOB.
17 | D5IeKTpONpOBOJIHOCTh PACTBOPOB AIEKTPOJIUTOB. 2
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["anpBanMueckue JJICMCHTHI, SJICKTPOXUMHUUYCCKUC

18 2 2
LICTIH.
19 | Dnexrposus. Koppo3susi. 2
20 | IloBEpXHOCTHBIE SIBJICHUS. 2
21 | qucnepcHbie cuctemMbl. Kimaccudukarus, METOIbI )
IIOJTY4YE€HUs] U OUUCTKH.
22 | Cpo¥icTBa qUCIIEPCHBIX CUCTEM: MOJICKYJISIPHO- 5
KMHETHYECKUE, ONTUYECKUE, IICKTPUUECKHUE.
23 | Dmynwcuw, nieHsl, renu. PactBopst BMC. 2
Hroro: 42 12
4.4. IIpakTuyeckue (ceMuHapckue) 3ansitusi. He npeaycMoTpeHsl.
4.5. JlabopaTopHbie padoThlI.
Ne O0bem yacoB
w/n Ha3BaHue Tembl Ouynas 3aounas
¢dopma ¢dopma
! Beenenue. OCHOBHBIE TOHSTASI W TEPMHUHBI 5
TEPMOJIMHAMUKH.
2 | IlepBbIil 3aKOH TEPMOJAUHAMUKH. 4 2
3 | TepmMoxumusi. 4 2
4 BTopoii 3aK0H TEPMOAMHAMUKHN, TEPMOANHAMUYECKUE 4 )
ITOTEHIIMAJIbI
5 | XMMHUYECKOE PABHOBECHE. 4 2
6 | @a30BO€ paBHOBECHUE 4 2
7 OCHOBHBIE TIOHSTUA W TEPMHUHBI XHUMHUYECKOH 4
KUHETUKH.
8 | KuHetnka npocThIX peakuui. 2 2
9 | KuHeruka CJIOXKHBIX PEaKLIHM. 2
10 3aBUCUMOCTh CKOPOCTHM pEaKIMi OT TeMIEPaTyphl, 5 5
SHEprusi aKTUBAIUHU
11 | Kunernka rereporeHHbix peakunii. Karamus. 4
12 | Teopuu XUMHYECKOU KUHETUKMU. 4
13 | PactBopsl. Teopuu pacTBOpOB. 4 2
14 Koyumratususie CBOWCTBA pacTBOpPOB 6 )
HEJJICKTPOJIUTOB.
15 | PaBHOBeCHS B CUCTEMAX KUIKOCTh-KUJIKOCTb. 6 2
16 PactBopsI AIEKTPOJIUTOB. Teopus CUJIBHBIX 6 5
AIEKTPOJIUTOB.
17 | DneKTponpOBOJIHOCTh PACTBOPOB 3JIEKTPOIUTOB. 6 2
18 ['anpBaHMYECKHE  BIEMEHTBI, AJIECKTPOXUMHUUYECKUE 6 )
LICTIH.
19 | Dnexrposnn3. Kopposusi. 6 2
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20 | IToBepXHOCTHBIE SIBJICHUSL. 4
21 | MTucnepcHbie cucteMbl. Kimaccudukanus, METO b )
IMOJIYYECHUS U OYUCTKH.
22 | Cpo¥icTBa qUCIIEPCHBIX CUCTEM: MOJIEKYJISPHO- 5
KHHCTUYCCKHUC, OIITHYCCKHUC, DJICKTPHUICCKHUC.
23 | Dmynwcuw, nieHsl, renu. PactBopst BMC. 2
Hroro: 90 28
4.6. CamocTosiTesibHasi padoTa CTyJIeHTOB
e O0beMm yacoB
11/-11 Ha3Banue Tembl Bua camocrosiTennbHoM padoTsl | Ounasi | 3aouHasn
dbopma | dpopma
1 cemecTp
1| Beenenue. OCHOBHEIE | OcBoeHIE TEOPETHIECKOTO
HOHATHUSA u TEPMUHBI | MaTepuaa 1o y4eO0HuKy, 4 14
TepMOI[I/IHaMI/IKI/I KOHCIICKTY HeKHHﬁ.
2 [TepBorit 3akoH | OCBOEHHE TEOPETUUECKOTO
TePMOIHHAMHUKH. MaTepuala 1o y4YeOHuKy,
KOHCIIEKTY JIeKIIUi. Perrenne 8 16
3aja4 ¥ yIpaXHEHUH COTIacHO
WHIVMBUAYATHPHOMY 33/IaHUIO.
3 Tepmoxumus. OcBoeHure TeoOpeTUIeCcKoro
MaTepHala 1o y4eOHuKy,
KOHCIIEKTY JIeKIuil. Pemenne
3a/1a4 U yIPaKHEHUH COTJIACHO 11 16
WHIUBUAYTBHOMY 3a/IaHUTO.
Odopmiienne 1a00paTOpHOTO
KypHaJIa
4 Bropoii 3aKk0oH | OCBOEHHE TEOPETUUECKOTO
TepPMOIMHAMHKH, Marepuasia 1o yqev6H1/H<y,
TePMOIHHAMHYECKHE KOHCIICKTY JICKITUH. FCHJCHI/IC 8 16
3a7a4d ¥ yIpaXHEHUH COTIacHO
TTOTCHLIMAJIBI WH/IMBHUYaJIbHOMY 33JIaHHIO.
5 | Xumuueckoe paBHOBECHE. OcBoeHne TeopeTUIECKOro
MaTepuaa 1o y4eoOHuKy,
KOHCIIEKTY JIeKIuil. Pemenne
3a7a4u ¥ yIpaXHEHUH COTIaCHO 12 16
WHIUBUAYATBHOMY 3a/IaHUTO.
Odopmiienne 1a00paToOpHOTO
KypHaJIa
6 | dazoBoe paBHOBECHE OcBoeHune TeOpeTUYECKOro
MaTepuasa 1o y4eOHUKy,
KOHCIIEKTY JieKuuii. Pemenue
3a/1a4 ¥ YIPaKHEHHIT COrTIaCHO 12 16
WH/IMBUyaIbHOMY 3aJ1aHHUIO.
Odopmierne 1abopaTopHOTO
KypHajIa
7 | OCHOBHEIE MOHSITUS u | OcBoeHME TEOPETUYECKOTO
TEPMUHBI XAMHYECKOH | MATEPHana o yueOHuKy, 8 16
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KHMHCTHUKMU.

KOHCIIEKTY JIeKIIUi. Pemenne
3a/1a4 U yIPaXHEHUH COTTIaCHO
VH/JIMBU1yJIbHOMY 33JIaHHIO.

Kunetnka
pEaKIuu.

IMPOCTBIX

OcBoeHHEe TEOPETHIECKOT0
MaTepHaia 1o yieoOHuKy,
KOHCIIEKTY JiIeKuid. Permenue
3a7a4 U YIIPA)KHEHUH COTJIACHO
WHIUBUAYATbHOMY 33/IaHUIO.
Odopmuenue 1abopaTopHOTO
KypHaa

16

Kunetuka
peaKunil.

CJIOZKHBIX

OcBoeHHE TEOPETUUECKOTO
MaTepuaia 1o y4eOHuKy,
KOHCIIEKTY JIeKIIUi. Pemenne
3aJa4 ¥ yIpaXHEHUI corjaacHo
WHIMBUAYAIbHOMY 33/IaHHUIO.

16

10

3aBUCUMOCTh CKOPOCTH
peakuuii OT TeMIepaTyphl,
SHEPrusi aKTUBALIUU

OcBoeHHUE TEOPETUYECKOTO
MaTepuaia 1o y4eOHuKy,
KOHCIIEKTY Jiekuui. Pemenue
3a7a4 U YIPa)KHEHUH COTJIACHO
WHJIMBUIYAJIbHOMY 33JIaHUIO.

16

11

Kuneruka TrE€TEPOTreHHBIX
peakumii. Katanms.

OcBoeHHE TEOPETHUECKOTO
MaTepuaia 1o ydeOHuKy,
KOHCIIEKTY JIeKIIUi. Pemenne
3aJa4 ¥ yIpaXHEHUI coriaacHo
WH/IMBUYaTbHOMY 33JaHUIO.
Odopmiienne 1a60paTOpHOTO
KypHajIa

16

12

Teopumn XAMUYECKOU

KHMHCTHKH.

OcBoeHune TeoOpeTUYECKOro
MaTepuaia 1o yueOHuKy,
KOHCIIEKTY JIeKUui. Pemenue
3a7a4 U YIPa)KHEHUH COTJIACHO
VHJIMBU1yaJIbHOMY 33JIaHHUIO.

14

13

PacTtBopbI.
pacTBOPOB.

Teopun

OcBoeHne TeoOpeTUIECKOro
MaTepuasa 1o y4eOHuKy,
KOHCIIEKTY JIeKIIuil. Pemenue
3a/1a4 U yIPaXXHEHUH COTTIaCHO
WHIUBUAYATHHOMY 33/IaHHUIO.

16

14

KomratuBaple  CBOMCTBA
PacTBOPOB HEAJICKTPOJIUTOB.

OcBoeHune TeoOpeTUYECKOro
MaTepuasa 1o y4eOHUKy,
KOHCIIEKTY JieKuuii. Pemenue
3a7a4 1 YIPa)KHEHUH COTJIACHO
WHJIMBUIyaIbHOMY 3a/IaHHUIO.
Odopmierne 1abopaTopHOTO
XKypHaja

14

15

PaBHoBecust B cucreMax
JKUIIKOCTb-KUJIKOCTb.

OcBoeHune TeoOpeTUYECKOro
MaTepuasa 1o y4eOHuKy,
KOHCIIEKTY Jiekuui. Pemenue
3a7a4 ¥ YIPa)KHEHUH COTJIACHO
WHJIMBUIyaIbHOMY 33/IaHHUIO.
Odopmienne 1abopaTopHOTO
XKypHasa

10

14

16




16 PacTBopbI JICKTPOJIUTOB. OcBoeHure TeoOpeTUYECKOro

Teopus CHJIBHEIX | MaTepHaia 1o y4eoHuKy,
KOHCHEKTY JeKIuM. Pemenue

3JEKTPOJIUTOB. Y JICKHMA. 2 10 14
3a/1a4 ¥ yIPaKHEHUH COTJIACHO

WHIUBUAYATHPHOMY 33/IaHHUIO.

17 | 31exTponpoBOTHOCTH OcBoeHUE TEOPETUYECKOTO
PacTBOPOB JJICKTPOJIUTOB. Matepuaia no y4eOHuky,
KOHCIIEKTY JIeKIuii. Pemenue 8 14

3a7a4 U YIPA)KHEHUH COTJIACHO
WHIMBUAYATHHOMY 33/IaHHUIO.

13 | 'anpBaHUYECKHE DIIEMEHTHI, | OCBOCHHE TEOPETUYECKOTO

EKTPOXMMHYCCKHE IIeny. | MATepHaa 1o yuebuuky,
KOHCIIEKTY JIeKIuii. Pemenue 10 14

3aJa4 1 ynpaxcHeHI/Iﬁ COrj1IaCHO
MHAWBUAYAJIbHOMY 3aJaHUIO.

19 | Dnexrponus. Kopposus. OcBoeHHUE TEOPETUYECKOTO
MaTepuaia 1o y4eOHuKy,

KOHCIIEKTY Jiekuui. Pemenue
3a/1a4 U yIPaKHEHUH COrTIaCHO 10 14
WH/IMBUyaIbHOMY 3aJI1aHUIO.
Odopmienue 1ad0paTopHOTO

KypHaJIa
20 | [ToBepXHOCTHBIC SIBIICHUSI. OcBoeHure TeopeTUIeCcKoro
Martepuaa 1o y4eOHuKy,
KOHCIIEKTY JIEKIHIA. 10 14
Odopmiienne 1a00paTOpPHOTO
KypHaIa
21 | JlucrepcHbIE CHCTEMBI. OcBOEHHUE TEOPETHYECKOTO
Kiaccudukanms, MmeTo bl Matepuaja o Y‘IefSHHK% 8 14
MTOJTYYCHUS] U OUYUCTKH. KOHCTICKTY JICKITHH.
22 | CBoCTBa AUCHEPCHBIX OCBOEHHE TEOPETHYECKOTO
CHCTEM: MOJIEKYJISIPHO- Matepuaia no y4eOHuxy, 9 .
KMHETHYECKHE, ONITHUECKHE, | o oxty JICKHHH,
QJICKTPHUYCCKHC.
23 | DMyIIbCHH, TIEHBI, TCITH. OCBOEHHE TEOPETUYECKOTO
Pacteopsl BMC. MaTepHaa 1o yqeu6Hm<y, 8 10
KOHCHEKTY JIEKIIMiA.
Hroro: 201 338

4.7. KypcoBbie paGoThl HE TPE1yCMOTPEHbI

5. Meroau4yeckoe obecrnedeHue, 00pa3oBaTe/ibHbIe TEXHOJIOTHH.

HpCHOlIaBaHI/Ie AUCHUILIMHBI BEACTCA C IMPHUMCHCHUEM CIICAYIOIIUX BHJIOB
00pa30BaTeIbHBIX TEXHOJIOTUH:

IIpobnemnoe oOyuenue: TIOCTAHOBKA B TPOIECCE UTEHHUS JICKIIHA
npoOJIEeMHBIX ~ BONPOCOB M OpraHW3alus  aKTUBHOM  CaMOCTOSITETbHOU
JESITEIIBHOCTH CTYICHTOB C LIEJIbIO PEIICHUS Pa3IUIHbBIX 3a/1a4;
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HUccneoosamenvckoe obOyuenue: WCIONB3YeTCs TMpPU  MOATOTOBKE K
7a00paTOPHBIM 3aHATHUSAM U CAMOCTOSTEILHOTO BBITIOJHEHUS WHIUBUIYATBHOTO
3alaHus;

Penpooykxmusnoe  obyuenue:  WCTHONB3yeTCSl TMPU  TOJATOTOBKE K
71a00paTOPHBIM 3aHATHSIM, KOHCTICKTUPOBAHUH YUYEOHOTO M HAYYHOTO MaTepHaa;

Jluanoeosoe obyuenue: MpoBeNCHUE TPYIIOBBHIX U (POHTAILHBIX Oecel, B
TOM 4YHCJIE W SBPUCTHYECKHX C IEJbI0 aKTHBHOTO YCBOCHHWS HOBBIX 3HAHHIA,
(GhOopMyTUPOBAHHS BBIBOJIOB IO PA3JIMYHBIM MPOOIEMaM XUMHH.

Hngpopmayuonnuvie MEeXHON02UU.! UCTIOJIb30BaHNE AIIEKTPOHHBIX
0o0pa3oBaTeNbHBIX  PECYpCOB  —  JJIEKTPOHHBIE  Y4eOHHMKH, oOydaromme
BU1CO(UITBEMBI, 00pa30BaTEIIbHBIC TTOPTAJIBL.

6. ®opMbI KOHTPOJISI OCBOEHHS TUCHUILTUHBI.

Texymas aTrrecTanus CTyJESHTOB MPOW3BOAUTCS B JUCKPETHBIC BPEMCHHBIC
WHTEPBAJIBI TIPEToaBaTesieM B ClIeayonmX (popmMax: TeCTUpOBaHUE; BHITIOJHEHNE
MUCbMEHHBIX WMHJIMBUIYAIbHBIX JIOMAITHUX 3aJaHUi; KOHTPOJbHBIE pPabOTHI;
BBITIOJTHEHUE U 3alUTa JJabOpaTOPHBIX PadoT.

[IpoMeXyTOUHBIE KOHTPOJL TIO pe3yjbTaTaM OCBOCHHS THUCIUATLIAHBI
MPOXOAUT B (popMEe MUCBMEHHOTO 3K3aMeHa (TeCTUPOBAHUE MO TEOPETHUECKOMY
MaTtepuany).

CucrteMa HakoTUIeHUs! OAJIOB 1O BUAaM pabOT OTpakaeTcsl B TaOIuUIIE:

CucreMa oneHUBaHUSA Y4eOHBIX JOCTHKEHUI CTYICHTOB
0YHO11/32049HOH (pOPMBI 00yYECHUS

Bupa yueOHoi padoTbl KoumnuyecrBo
0aJLl1I0B

1 cemecTp
BrlmoniHeHre 1 3a1mTa 1a00paTOpHBIX padboT 20
KoHTpospHbIe paboThl 20
CamocrosiTenbHas paboTa (pelieHne HHIUBUIYaTbHBIX 20
3aJTaHUI)
[TuchbMeHHBIN SK3aMeH (TECTUPOBAHUE IO TEOPETUUECKOMY 40
MaTepuany)
HToro 3a cemectp: 100

2 ceMecTp
BrlmiotHeHHE 1 3a1mTa 1a00paTOPHBIX padboT 20
KoHTpossHbIe paboThl 20
CamocrosiTenbHas paboTa (pelieHre HHIUBUAYaTbHbIX 20
3aJIaHUM)
[TuchbMeHHBIN SK3aMeH (TECTUPOBAHUE IO TEOPETUUECKOMY 40
MaTepuany)
HToro 3a cemecTp: 100
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HaxkonureanHas cucreMa oneHuBanud mo 100-0a1bH0M mkaJie

Yeroipexodad-
JIbHAs CHCTeMa
OLIeHUBAHUS
IK3aMeHa

100-
ENNISIET:
IIKaJja

BykBeHHas mkaja, cOOTBETCTBYOIIAs
100-0aabHOM HIKAJIE

Cucrema
OlleHH-
BaHUA
3a4yera

O1ianyao

90-100

A — OTIIMYHO — TEOPETUYECKOE CO/ICPIKaHNUE
Kypca 0CBOCHO MOJIHOCTHIO, 0€3 Mpo0OeoB;
HE00X0IMMBbIE IPAKTUYECKHE HABBIKU PaOOTHI C
OCBOGHHBIM MaTepHaioM c(OPMHUPOBAHEI; BCE
MpPeIyCMOTPEHHBIE TPOTPaMMOil 00ydeHuUs
yaeOHBIE 3aJaHNs BBIIIOJTHEHBI, KAYECTBO MX
BBIIIOJIHEHHUS OLIEHEHO YHCIOM 0alIoB, OIU3KUM
K MAaKCUMaJIbHOMY

Xopomo

83-89

B — oueHb XOPOILIO — TEOPETUUECKOE COJEPIKAHUE
Kypca OCBOEHO IOJIHOCTBIO, 0€3 MpoOesoB;
HE00X0IMMBIC TIPAKTUIECKHE HABBIKU PaOOTHI C
OCBOCHHBIM MaTepUaJIOM B OCHOBHOM
Cc(OPMHPOBAHBI; BCE MPEAYCMOTPEHHBIE
rporpamMmoii 00y4eHust yueOHble 3a1aHus
BBITIOJTHEHBI, KAYECTBO BHIIIOJHEHUS
0OJIBIIMHCTBA U3 HUX OLIEHEHO YKMCIIOM 0aJlIoB,
0JIM3KUM K MAKCUMAJIbHOMY

3aureHo

Xopoltio

75-82

C — XOpo1I0 — TEOPETUYECKOE CO/IepPIKaHUE
Kypca OCBOEHO MOJIHOCTBIO; HEKOTOPBIE
NPaKTUYECKHE HaBBIKU PAOOTHI C OCBOCHHBIM
MaTepuaioM chOpMHUPOBaHBI HEAOCTATOYHO;
BCE MPeyCMOTPEHHBIE TPOrpaMMOii 00yUYeHHUs
yueOHbI€ 3a/IJaHUS BBINOJIHEHbI, KAUECTBO
BBITIOJTHEHUS HU OJJHOTO M3 HUX HE OLIEHEHO
MUHUMAaJbHBIM YHUCIIOM 0aJllIOB, HEKOTOPHIE
BUJIbI 33/1aHUH BBIOJIHEHBI C OIMOKaMHU

Y noBsieTBo-
pUTENBHO

63-74

D — ya0oBneTBOpUTENBHO — TEOPETHUECKOE
CoJIep’KaHue NUCLUIIIIMHBI OCBOEHO YaCTHYHO,
HO IIPOOEIIBI HE HOCAT CYIIECTBEHHOIO
XapakTepa; He0OXOMMbIe MTPAKTUYECKHE
HaBBbIKH pa6OTBI C OCBOCHHBIM MarcpruajiomMm

B OCHOBHOM c(hopMUPOBaHBI; OONBITHHCTBO
MPElyCMOTPEHHBIX IPOrpaMMOil 00yUueHHs
y4eOHBIX 33JaHUH BBIIIOJIHEHO, HEKOTOPbIE

W3 BBIMOJHEHHBIX 3aJIaHUN, COIEPKAT OIMHUOKH

Y 1oBieTBO-
PUTETBHO

50-62

E — nocpencTBeHHO — TEOPETUUECKOE
coJiep’KaHue Kypca OCBOEHO YaCTHYHO;
HEKOTOPbIE MPAKTUYECKHE HABBIKU PAOOTHI

He c(pOPMUPOBAHBI, MHOTHE IIPELyCMOTPEHHbIE
nporpaMMoil o0ydeHus: yueOHbIe 3a/1aHuUs

HE BBINOJIHEHBI JINOO KaYeCTBO BHIMOTHEHUS
HEKOTOPBIX M3 HUX OI[CHEHO YHCIIOM 0aJlIoB,
OJIM3KUM K MUHUMAJIbHOMY

Heynosnerso-
PHUTEIBHO

21-49

FX — Hey10BIETBOPUTEIIBHO — TEOPETUUECKOE

CoJIepKaHNe Kypca OCBOCHO YaCTUYHO;

He 3aureno
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HE00XO0IMMBbIE MPAKTUYECKNE HABBIKU PaOOTHI
He c(hOPMHUPOBAHBI; OOJIBIIUHCTBO
IPEIyCMOTPEHHBIX MPOTPaMMOi 00yUYeHHUs
y4eOHBIX 3aJ]aHU{ HE BBIMOJIHEHO JIN00
Ka4eCTBO MX BBITIOJHEHUS OLEHEHO YUCIIOM
0aJtoB, OJIM3KMM K MUHHUMAJIbHOMY; TIPU
JOTIOJTHUTEIILHON CaMOCTOSITEIbHOM paboTe Haj
MaTepHalioM Kypca BO3MOYKHO ITOBBIIICHHE
Ka4yecTBa BBIOJHEHHS YUEOHBIX 3a1aHUI

Heynosierso- 0-20 F — Hey10BIETBOPUTEIBHO — TEOPETUUECKOE
PUTEIBHO coJiepKaHue Kypca He OCBOCHO; HEOOXOAMMBIC
IIPAKTUYECKHE HAaBBIKU PabOThI

He C()OPMUPOBAHBI; BCE BBITIOJIHEHHBIE yUeOHbIE
3aJJaHus COJepKaT rpyOble OMOKH,
JOTIOTHUTEIbHAS CAaMOCTOSITeNIbHAs paboTa Hajl
MaTepuaioM Kypca He IPUBEIET K KaKOMY-JIN00
3HAYUMOMY TOBBIIICHUIO Ka4eCTBA BHIMOTHEHHUS
y4eOHBIX 3aJaHuI

7. Y4eOHO-MeTOAMYECKOE U NPOrpaMMHO-UH(OPMALIMOHHOE

o0ecnevyeHne TUCHUIINHBI

a) OcHoBHas TUTEpaTypa

1. Kaoppe Puznueckas xumus : Yued. mocodue mas 6mon. ¢ax. yH-ToB / KHoppe ;
JI.®. Kpbuiosa, B.C. 1. My3sbikanToB. — M. : Beicur. mik., 1981. — 328 c.: nin.

2. CtpomOepr ®usnyeckas xumus : YueOHUK nans By3oB / CrtpomOepr ;
Cemuenko /I.I1., Ctpombepr A.T'.. — 4-¢ uzn., ucnop.. — M. : Beicur.ik., 2001. —
527 c. : un.

0) lomomHuTeNbHAS TUTEpaTypa

1. ®usnyeckas xumus : TeopeT. ¥ MPaKT. pyKOBOACTBO: [Y4eO. mocoOue ajisi XUM. U
xuM.-TexHOJI. crerl. By30B] / [BIIl. Hwuxomeckmit m gap.]; Ilog pen. B.IL
Huxonbckoro. — 2-e u3f., nepepa0. u jor.. — JI. : Xumus. Jleaunrp. otn-aue, 1987.
—859c.

2. OtkuHc Ousnueckas XuMmus : [B 2 -X T.]; iepeBol. ¢ aHmL. / DTkuHC. — M. : Mup,
1980 1, 1980.—580 c. : un.1980 2, 1980.— 584 c. : u.

B) HTEpHET-pecypchI:

https://biblioclub.ru

http://www.xumuk.ru
http://www.students.chemport.ru
http://www.chem.msu.su/rus/teaching/inorg.html
http://www.ximicat.com

Al S
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8. MatepuajbHO-TeXHMYECKOE O0ecnevyeHue TUCIIUNINHBI

Il nekyuounsix 3auamui: MyJIbTUMEANITHAsA ayauTopus 457, ocHallleHHAs
MyJIBTHOOPIOM, CTECHIAMH, YyYEeOHO-HarsAHBIMU IOCOOMSIMH, OOydarommue
BUICOUITBMBI Ha SJICKTPOHHBIX HOCHUTEIISX.

s nabopamopuvix 3aumamui: nadbopatopusi 456 (aHaTUTUYECKOW U
(bU3UYECKON XWMHH), OCHAIICHHAS] BHITSDKHBIM MIKadOM, Ta30BBIMH TOPEIIKAMH,
IPOTOYHOM BOJOH, IUIMTAMU JEKTPUUECKUMHU, My ()ETbHOM NeUblo, IEHTPU(PYTOMH,
XUMUYECKUMHU PEaKTUBaAMU, XMMUYECKOU MOCYA0U, U3MEPUTEIbHBIMU MPUOOpAMU,
B T.4. BE€CAMH, TEPMOMETPAMH, apEOMETpaMH, (POTOIIEKTPOKOIOPUMETPOM,
HOHOMEPOM U JIp., Ha0opoM UG POBBIX Ja00paTOPUid

21



9. JIuCcT TOMOJTHEHU N U N3MEHEeHUI

Ne
n/n

Jara
BHECEHHUS
H3MeHeHmus /
OO THEHHSI

OcHoBanue

Conep:xxanue n3meneHnus /
JOIOJTHEHHSA

JIuna, noaTBep:Kaaomue
u3MeHeHue / 1o0noJTHeHue

3aBeAyromuit
kadeapoi
(Pamunus,
UHUYUATDL,
noonucy)

Hupexrop /
IeKaH
(Damunus,
UHUYUATDL,
noonucow)
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