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1. lesiu 0OCBOEHUSA TUCHUTNIUHBI

[lenpt0 OCBOGHHS IUCHUMIUIMHBI SBISETCA HW3ydyeHHEe W OOBICHEHHE OCHOBHBIX
3aKOHOMEPHOCTEH, OMPENESIONIMX HANpPABICHHOCTh XUMHUYECKUX MPOLIECCOB, CKOPOCTh HX
MPOTEKAHUs, BIUSHUE HAa HHUX CPEAbl, NPUMECEH, HM3Iy4eHUsS W T.I., YCJIOBHS IOJIYYCHHS
MaKCUMaJIbHOTO BBIX0JIa HEOOXOAUMBIX MPOAYKTOB, a TAKKE CBA3b MEXK/Yy CTPOSHUEM BEIIECTBA
U €ro PeakIMOHHON CIIOCOOHOCTHIO.

2. MecTo TUCUMILIMHBI B CTPYKTYpe 00pa30BaTeibHON NPOrpaMMbl

HuctmruimHa «®Pusnyeckass XUMHUS» OTHOCHUTCS K 00s3arenbHON wactu Onoka 1
JUCHHIUTHH ydeOHoro iaHa (ko B yueonom rrane 51.0.10).

JUig OCBOEHMSI TaHHOM NUCLUIUIMHBI CTYAEHTHI JOJDKHBI BJaJeTh OCHOBAMHU arlapara
BBICIIEN MaTEMaTUKH, 3HaTh OCHOBBI JUCHUIUIMH «Heoprannueckas xumus», «AHalIUTHYECKas
XUMUY, «Opranuyeckas XumMus», «PU3NKo-XUMHUECKUE METO/Ibl aHAIU3a.

3HaHUA ¥ HaBBIKH, NOJYYEHHBbIE MPU HW3YYCHHH AUCUUIUIMHBI, HEOOXOIUMBI IS
U3YYEHHUS MOCIEIYIOINUX JUCHMIUIMH «XHUMHUYECKass TEXHOJIOrus», «BbICOKOMOIEKYIsIpHbIE
COeIMHEHU», «DU3NKO-XMMHUYECKHME OCHOBBI CO3JaHUSl JICKAPCTBEHHBIX IpPENnapaToBy,
«KunHetnka OMOIIOTHYECKHX TIPOLIECCOB W (epMEHTATUBHBIM Katanmm3», «KommbroTepHoe
MOJICJINPOBAHUE TEPMOJMHAMUKA M KUHETUKHU IPOLIECCOB B KUBBIX CHUCTEMAax», BBINOJIHEHUS
BBIITYCKHOW KBaTH(PHUKAIMOHHON paboThI, B HAYYHO-HCCIIEI0BATEIBCKOM 1A TEILHOCTH.

3. Ilnanumpyemble pe3yJbTaTbl OO0y4YeHHUs] 1O [MCHMILIMHE, COOTHECEHHbIe €
IUIAHUPYEMBbIMH pe3yJIbTaTaAMHU 0CBOEHHS 00pa30BaTe/IbHON NPOrpaMMblI

[Iponiecc m3y4yeHus: NUCUUILTMHBI HANpaBJeH Ha (JOPMHUPOBAHUE CIEIYIOIIUX AIIEMEHTOB
kommnereHmii B coorBerctBuu ¢ ®PI'OC BO, OIl BO u npuoOpereHus cleayrolux 3HaHHM,
YMEHMM, HaBBIKOB U (MJIM) OTIbITA JI€ATEIbHOCTH:

HNupnkaro
dopmupyemas P
AOCTHKEHHSA
KOMITeTEeHIIUSsI IlepedyeHb NJIaHUPYEMBIX Pe3yJbTATOB 00y4YeHHSA
KOMITEeTEHLIUH

(xox u popMyJIpOBKA) (xox u hopMyJIMPOBKA)

YHHBepcaJIbHLle KOMIICTCHIIUHU

YK-1 YK-1.1 3HaTh:

CriocobeH OcymiecTBisieT — OCHOBHBIE METO/IbI M IMOAX0IbI (PU3HUECKOM
OCYILECTBIISTH TOUCK, CUCTEMHBIN aHAIN3 XMMUH, UCTIONIb3YEeMEIE JUIsl pEelIeHUs 33124 B
KPUTHYECKUH aHAaJM3 U | 3a/1a4M, BBIJCTISIS €€ Pa3IMYHBIX 00IACTIX XUMHH.

cuHTe3 nHpopMaIuy, 0a30BbIe COCTABISIONINE. | YMeTh:

PUMEHSITh CHCTEMHBIH — TIPY PEIICHNH 3a/1a4 apTYMEHTUPOBATh ITaIIbI
MOJXOJ AJIsl peILeHHUs peLeHHs, TPOBOINTH 3aLIUTY BHIOJIHEHHOM
MOCTaBJIEHHBIX 33/1a4. paboThI (IpoeKTa).

B.]'la}IeT]) HaBbIKAMM:
— NPpUMCHCHHA allapara (1)PI31/I“I€CKOI7[ XUMMHH I
peHICHUA 3a4a4 B CMCIKHBIX XUMHUYCCKUX

JMACTIATITNHAX.
YK-2 YK-2.1 3HaTh:
Crioco0eH onpenensrTh Omnpenensier Kpyr 3a/1a4 B | — OCHOBHBIE 3a/1a4¥l (PU3MUECKON XUMUH.
KpYT 3a/1a4 B paMKax paMKax MOCTaBICHHOU Ymern:
MTOCTABJICHHOMU TEJTH U 1N, OTIPENIEIISICT CBS3U | — BBIACISITh OTACIBHBIC 3a71a9d JUTS TOCTYKCHIS
BEIOUPATh ONTHMATbHBIC | MEXKIY HUMH. MOCTABJICHHOU TIEJTH B paMKaXx J1ab0opaTopHOM
CIIOCOOBI MX PEIICHHUS, paboThI U ONIPEEIIATH OPSIOK UX PEIICHUS.
UCXOJS U3 Bnaners HaBbIKaAMM:
JIEHCTBYIOIIIX — IUTaHUPOBAHUS PUZUKO-XUMHUIECKOTO
MPaBOBBIX HOPM, SKCIIEPUMEHTA.
HMMEIOIIUXCSI PECYPCOB U
OrpaHUYECHUH.




YK-2.2

[IpemmaraeT cmocoOb!
pEIICHUs TTOCTaBJICHHBIX
3a7a4d 1 0’KUIacMble
pe3yIbTaThI; OLICHUBACT
MIPEITOKCHHBIE CITOCOOBI
C TOYKH 3pPCHHUS
COOTBETCTBHS LIETH
MPOCKTA.

3HaTh:

— OCHOBHBIE METOJBI M TTOAXOIBI, UCTIOTh3yeMbIe
JUTS PeLIeHus 3a/1a4 B PU3HUUECKON XUMHUH.

Ymern:

— COCTaBJISTh AJITOPUTM pEIIeHHUs 3a1a9n
(BBITIOJTHEHUS POEKTA), HCIOB3YS TEOPETUIECKIIE
MO3HAHMSI ¥ IPUMEPHI PEIICHUS aHAIOTUYHBIX
3ajad.

Baaners HaBbIKAMM:

— KPUTHYECKON OLICHKH PE3yJIbTAaTOB pEeIICHUs 3aa4
(BBITIOTHEHUSI TTPOEKTA, TAOOPATOPHOI pabOTHI),
oTpezeNieH s BO3MOYKHBIX OITMOOK U IMyTeH nX

YCTpaHEHHSL.
YK-8 YK-8.3 3HaThb:
CriocobeH co3iaBaTh 1 BrusiBiisieT mpo6iemsl, — HopMbl Th 1ipu npoBeicHUY XUMHUYECKOTO
MOIEPKUBATh CBSA3aHHBIE C 9KCIEPUMEHTA;

Oe30MacHbIe yCIOBUS
KHU3HCACATCIBHOCTH, B
TOM YHCIIC TIPH

HapymIeHUSAMU TEXHUKHU
0e30macHOCTH Ha
pabouem MecTe;

— OCHOBHBIC KaTeFOpI/II/I OITaCHBIX BCIICCTB.
YMeTh:
— OTIpe/IeTATh ONACHOCTH BEIECTB M BEIOUPATH

BO3HMKHOBEHHH MpeIaraeT MEPOIIPHUSITHS | IPHEMBI pabOTHI C HUMH.
Ype3BbIYAUHBIX 10 NPEIOTBPALLICHUIO Baaaers HaBbIKaMu:
CUTYaIHil. Ype3BBIYAITHBIX — paboThI ¢ XUMHYECKUMH PEAKTUBAMH Pa3IHMIHBIX

CUTYaIuil. KJIACCOB OTMACHOCTH C YYETOM HX MHIUBUIYATHHBIX

0COOEHHOCTEIA.
Oo6menpodgeccuoHaJbHbIE KOMIETEHIIUT

OIIK-1 OIIK-1.1 3HaTh:
CnocoOeH CucremaTu3upyer u — OCHOBHBIE METOJIBI IKCTIEPUMEHTAIILHOTO
aHaJTN3UPOBAThH U aHAM3UPYET PE3yJIbTaThl | ONpeAeacHUS PUINKO-XUMHUYSCKUX BETUULH.
HHTEPIIPETUPOBATH XUMHYECKUX YMeTn:
pe3yIbTaThl AKCIIEPUMEHTOB, — BBIOUPATH MOIXOAIINE METOIBI JIJIS
XAMHYECKHUX HaOJII0IEHHH, IKCIEPUMEHTAILHOTO ONpee/ieHUs] PUIUKO-
JKCIICPUMEHTOB, WU3MEPECHHH, a TAKIKe XMUMHYECKUX BEJIUYHH, CONIOCTABJISIS MPEUMYIIIECTBA
HaOJIFOIEHUH 1 pe3yIbTaThl pacYeTOB Y HEJIOCTATKH PAa3IMIHBIX METOJIOB.
U3MEPEHU. CBOMCTB BENIECTB U Baagers HaBbIKAMM:

MaTepHajoB. — 00paboTKH W MpENICTaBICHNUS PE3yIbTaTOB
IKCIIEPUMEHTA B 3aJJaHHOH (hopMe TpeIaraeMon
METO/IHKE;
— CHCTEMAaTHU3aIlMK 1 aHaJIi3a Pe3yJIbTaToOB
U3MepeHNi (PU3NKO-XUMUIECKUX BEJINIHH.
OIIK-1.2 3HaTh:
[Ipennaraer — OCHOBHBIC TIOHATHS ¥ 3aKOHBI (PU3UUECKON XUMHH.
VHTEPIPETALHIO YMmerb:
pe3yJIbTaTOB — MHTEPIIPETHPOBATh PE3yJIbTaThl IKCIIEPUMEHTA TI0
COOCTBEHHBIX HU3MCPECHUIO (bI/ISI/IKO-XI/IMI/I‘IeCKI/IX BCJIMYHH.

9KCIIEPUMEHTOB U
pacUeTHO-TEOPETUYECKUX
paboT ¢ UCTIOE30BAHIEM
TEOPETUYCCKUX OCHOB
TPaJUIIMOHHBIX U HOBBIX
pa3esioB XUMUHU.

Baagers HaBBIKAMM:
— IIPOBEICHHS TEPMOJAUHAMUYECKHUX PACUETOB U
VHTEPIPETALNN UX PE3yIbTaTOB.




OIIK-1.3

Dopmynupyet
3aKJIFOUEHUS U BBIBOIBI
M0 pe3yJibTaTaM aHaJIu3a
JTUTEPATYPHBIX JaHHBIX,
CcOOCTBEHHBIX
IKCIEPUMEHTAIBHBIX U
pacUeTHO-TEOPETUYCCKUX
paboT XUMHUIECCKOM

3HaTh:

— OCHOBHBIC TTOHATHS M 3aKOHBI (PH3NICCKON XUMUHU.
YMerhb:

— MPOBOJUTH CAMOCTOATENIbHBIN MOUCK XUMUYECKOU
WH()OPMAITUH C HCIIOIH30BaHUEM Pa3THIHBIX
HCTOYHHUKOB.

BaageTh HaBLIKAMM:

— (hopMyITUPOBKH BBIBOJIOB 10 PE3yJIbTaTaM
SKCIIEPUMEHTA U aHAJIN3a JIMTEPATYPHBIX TaHHBIX.

HAIPAaBJICHHOCTH.
OIIK-2 OIIK-2.1 3HaTh:

Cnocoben mpoBonuth ¢ | PaboTtaer ¢ — METOBI TUTAHUPOBAHUS PKCIIEPUMEHTA B
COOITIOTEHEM HOPM XUMHAYECKUMH (hHU3UIEeCKON XUMUH,

TEXHUKHU 0€30IIaCHOCTH
XUMHYECKHI
HKCIIEPUMEHT, BKJIFOYas
CHHTE3, aHAJIN3,
H3y4YEHHUE CTPYKTYPHI U
CBOMCTB BEIIECTB U
MaTepuaioB,
HCCIICIOBAHUE
MIPOIIECCOB C UX
ydacTHeM.

BEIIECTBAMHU C
COOJTI0JICHHEM HOPM
TEXHUKHU O€30IIaCHOCTH.

— OCHOBHBIE TIpaBHJIa M IPUEMBI pabOoThI C
AHATUTHYECKUM 000PYIOBaHUEM.

Ymern:

— IUIAHUPOBATh U NPOBOAUTH SKCIICPUMCHT C
coOronenueM TpedoBanuii Th;

— paboTaTh ¢ KOMIBIOTEPU3NPOBAHHBIM
nmabopaTopHEIM 000pyIOBaHHEM, HA KOTOPOM
BBITIOJTHSIETCS JIAOOPATOPHBIN MPAKTUKYM.
Baapers HaBbIKAMH:

— IUTAaHUPOBAHUS, aHaIH3a U 0000IeHHS
pe3yIbTATOB IKCIIEPUMEHTA.

OIIK-2.3

[IpoBoauT cTaHmApTHBIE
oTeparu Jis
ompeeeHus
XUMHYECKOTO ¥ (pa3oBoro
coCTaBa BEIIECTB U
MaTepHaIOB Ha UX
OCHOBE.

3HaTh:

— TEOPETHYECKUE OCHOBHI (Pa30BOTO PABHOBECHS B
OJIHO- U MHOTOKOMIIOHEHTHBIX CHCTEMAX.

YMeTh:

— IIPOBOJIUTH 3KCTIEPUMEHTHI 110 HCCIIETOBAHUIO
(ha30BBIX TIEPEXO/IOB C MPUMEHEHUEM METO/IOB
TepMquCKOFO aHaJin3a, JUCTHIUIAINN U Hp.
Biagerh HAaBLIKAMMU:

— 00pabOTKM U CUCTEMATH3AIIUU PE3YIIbTATOB
9KCIIEPUMEHTOB 110 MCCIICIOBAHUIO (Da30BhIX
MEPEX0/I0B € OCTPOCHUEM (Da30BBIX AUATPAMM U UX
MOCIIEAYIONTIM aHATH30M.

OIIK-2.4

[IpoBoauT HMccne0BaHUS
CBOICTB BEIIECTB U
MaTepHuaoB ¢
KCII0JIb30BaHHEM
CEpPUITHOT0 HAY4YHOI'O
obopynoBaHus.

3HaTth:

— TCOPETUYCCKNE OCHOBEI (1)I/ISI/IKO'XI/IMI/IT-ICCKI/IX
METO/IOB OIPE/ICIICHUS CBOHCTB BEILECTB.

YMmerb:

— IPUMCHATH q)HSHKO-XHMPI‘IeCKI/Ie METOABI AJIs1
onpezaeacHUs PU3NKO-XMMHYSCKUX CBOMCTB
BellecTB (KOHCTAHTHI AVCCOIMAIINH, IPOU3BEICHUS
PacTBOPUMOCTH);

— IPUMCHATH q)HSHKO-XHMPI‘IeCKI/Ie METOABI AJIs1
OIIpE€ACIICHUA TCPMOJUHAMUYCCKUX U KUHETUYCCKUX
XapaKTEPUCTHUK MPOIECCOB.

Bnaners HaBbIKaAMM:

— paboThI Ha JTA0OPATOPHOM O0OPYIOBAHUN
(kamopuMeTp, KOHAYKTOMETP, MOTSHIIUOMETD,
KYJIOHOMETp H T.IL.).




OIIK-3

CnocobeH MpUMEHSTh
pacueTHo-
TEOPETUUECKHUE METOBI
JUIS1 U3yYEHHUS CBOWCTB
BEIIIECTB U IPOLIECCOB C

OIIK-3.1

[Tpumensier
TEOPETHUECKUE U
MOJIYAMITUPUUECKUE
MOJCIIH TIPH PEIICHIH
3a1a49 XUMHAYECKOMN

3HaTh:

— TEOPETUUYECKHUE OCHOBHI (PM3UICCKON XUMHUHU U
CIOCOOBI X UCTIONIB30BAHUS IPU PEIICHUH
KOHKPETHBIX XUMUYECKUX 3a7a4;

— OCHOBHBIC TTOHATHS M 3aKOHBI (PH3NICCKON XUMUMU.
YMmerh:

UX y4acTHEM C HaNpaBJICHHOCTH. — OCYUIECTBIIATH BHIBOJI OCHOBHBIX ypaBHEHUI
WCIIOJIb30BaHUEM (U3NIECKON XUMUH.
COBPEMEHHOU Baanerb HaBbIKAMM:
BBIYUCIUTEIBHOM — IPUMEHEHHSI OCHOBHBIX 3aKOHOB M ypaBHEHUM
TEXHUKH. (u3nUecKoi XMMHUH NIPY pelICHUH 3aad.
OIIK-3.2 3HaTh:
Hcrmonp3yer cranmapTHOE | — 00JIaCTH MPUMEHEHHS CTAHAAPTHOTO
MporpaMMHOE MPOTrPaMMHOT0 00ecTieUeHHs IPU pelieHNH HUIUKO-
oOecrieueHue npu XAMHYECKHUX 3a7a4.
peLIeHnH 3a1a4 Ymerb:
XUMHUYECKOMN — IPOBOJIUTH CEPUITHBIC pacUeThl (PU3HKO-
HaNpaBJICHHOCTH. XMMUYECKUX CBOWCTB C IPUMEHEHHEM
CTaH/IapPTHOTO MPOrPaMMHOT0 00eCTIeUeHNUS
(3MeKTPOHHBIX TAOIHIY).
Baaners HaBbIKaMu:
— 00pabOTKH pe3yabTaTOB AKCIIEPUMEHTOB C
NPUMEHEHUEM CTaHIapTHOTO TIPOrPAMMHOTO
obecriedeHust (AJIEKTPOHHBIX TA0JIHII).
OIIK-4 OIIK-4.2 3HaTh:
Cnocoben mranupoBats | OOpadaThIBaeT JaHHBIE C | — METObI IPUBEICHNS HEIMHEHHBIX 3aBUCHMOCTEN
pabOTHI XMMUYECKOI UCIIOJIb30BaHUEM K JITHEHHOMY BHTY.
HaNpaBJIEHHOCTH, CTaHJApPTHBIX CIIOCOO0B | YMeTh:
00pabaThIBaTh 1 anMpoKCHMAaIUH — MPOBOANTH JTMHEAPHU3AIHIO IKCIIEPUMEHTAIBHBIX
MHTEPIPETUPOBATH YHCIIEHHBIX JAHHBIX ¥ ONIPEAEIATh HEM3BECTHBIC BETHYHHBI
MOJTy4YeHHbIE XapaKTEepPUCTHUK. rpadUueCKUM METO/IOM.
pE3yNBTaTHI C Baaners HaBbIKaMu:
UCIIOJIb30BaHUEM — pacdeTa NOTpeNIHOCTEN IKCIEPUMEHTAIEHO
TEOPETUIECKUX 3HAHUH W3MEPEHHBIX BEJIWYHH.
Y TIPaKTUYECKUX OIIK-4.3 3HaTh:
HaBBIKOB PEIICHUS Untepnperupyer — OCHOBHBIE 3aKOHBI (PU3NUECKON XUMHH 1 UX

MaTeMaTHYEeCKUX U
¢du3nuecKux 3aaad.

pe3ynbTaThl XUMUYECKUX
HaOJII0JICHUI ¢
HCII0JIb30BaHHEM
(hM3UYECKUX 3aKOHOB H
MpEJICTaBICHUH.

MaTeMaTHUYECKHE BhIPAKCHHUS.
YmMmern:

— IPUMEHATH 0a30BbI€ 3aKOHbI (PU3UKHU U
(hu3UYEeCKOM XUMUU JIJIst OOBSICHEHUS
3aKOHOMEPHOCTEH XUMUYECKHX IPOIIECCOB, B TOM
YKCIIC B CMEKHBIX XUMHUYECKUX JTUCIUILINHAX.
Baaners HaBbIKAMM:

— UHTEPIPETAIUH Pe3yTbTATOB XUMUIECKUX
9KCIIEPUMEHTOB C UCIOJIb30BaHUEM (PU3NIECKHUX
3aKOHOB U MPEJICTABICHUMH.




OIIK-5

CriocoOeH noHUMaTh
MIPUHIIUIIBI PA0OTHI
COBPEMEHHBIX
HH()OPMAITHOHHBIX
TEXHOJIOTHI 1
KCIIOJIB30BAaTh UX IS
pelieHus 3a1a4

OIIK-5.1

Ucnonb3yer
coBpeMmeHHbIe IT-
TEXHOJIOTHH TIPH cOOpeE,
aHajm3e, 00paboTke u
NpeJICTaBICHUH
UHpOpMaIH

XMUMHYECKOTO MPOQHIIs.

3Hath:

— OCHOBHBIE HCTOYHUKH HAyYHO-TEXHHIECKON
nHpOpMaLuK B 00acT Gpusnueckoid Xxumun (0a3sl
JAHHBIX, 0a3bl HAYYHBIX CTaTEeH).

Ymers:

— OCYIIECTBIIATH MOUCK HH(pOpMALUH N0 3aJaHHON
TEMaTHKE B pa3IMYHbBIX OHJIIAHH-CEPBUCAX C
co0MoIeHreM HOpM HH(OPMaLMOHHON

podeCCHOHATTEHOM 0E30MacHOCTH.

JeSITeTbHOCTH. Bnaners HaBbIKaAMMH:
— paboThl 1 IOMCKa HH(POPMALIUH B
CITCIIMATN3UPOBAHHBIX HHPOPMAIIMOHHBIX 0a3ax
JIAHHBIX.

OIIK-6 OIIK-6.1 3HaTh:

Criocoben npencraenats | [Ipencrasisier — OCHOBHBIE TpeOOBaHUS K OPOPMIICHUIO HAYIHBIX

pe3ynbTaThl CBOEH
paboThI B yCTHOH 1
MUCHbMEHHOH (opMe B
COOTBETCTBHH C
HOpPMaMH M IpaBHJIaMH,
IIPUHATBIMU B
npohecCHOHATHPHOM
cooOmiecTse.

pe3ynbTaThl pabOTHI B
BUJI€ OTYETA 110
CTaHAapTHOH Gopme Ha
PYCCKOM SI3BIKE.

paboT, TOKIIAJ0B, OTYETOB MO JTA0OPATOPHBIM
paboTam.

Ymersn:

— MPEJICTaBIATh PE3yIbTaThl BBITOJTHEHHS
nmabopaTopHO paboTHI (PacUeTHOTO 3aJaHNs) B
BHUJIC OT4YETA 110 3a7aHHOH popme;

— apryMEHTHPOBATh CIIeJIaHHBIC BEIBOJIBI B ITPOIIECCE
3aIUTHI JJA0OPATOPHOH pabOTHI.

Baaners HaBbIKaMu:

— Y4acCTHd B HAYYHBIX JUCKYCCHUAX.




4. CTpyKTYypa M coaep:KaHue TUCHUIIMHBI
OO0m1as TpyA0eMKOCTh JUCIUIUIMHBI COCTABISIET 18 3aueTHhIX enuHull, 648 akas.d.

Ne Temsbl (pa3nesnbl) Bunbl yueOHBIX 3aHATHI, DopMbI TEKYLIEr0 KOHTPOJIA
n/n AUCUMILUINHBI, BKJIIOYAsl CAMOCTOSITEIbHYIO ycrneBaemMocTH
HX colep:KaHue padoTy CTYyAeHTOB, H X
TPYAOEMKOCTH (B dopMa IPOMeKYTOIHOI
a. aKa/JieMHYeCKHX Yacax) aTTecTanuu
§ KonrakTtHas padora . (no cemecmpam)
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1 |Mzeamsibe u 5 | 6 6 2 16 Mpoc, TECT, pelIeHUe 33/1a4 C BBOJOM
OTBeTa, KOHTposbHas pabora Nel
peasIbHBIE ra3bl.
Tect o Teme "M aeansHbie U peaibHbIC
6 mom uucne ¢ 0 u rassl”.
i(ea 1 4 '}?emeHHe 3aa4 C BBOAOM OTBETA 10 TEME
UneanpHble U peanbHbIe ra3pr"
DOVK ¢ LMS Moodle
Omnpoc, TecTsl, peleHre 3a/1a4 ¢ BBOAOM
5 Xumuyeckast 5116116 | 22 | 6 4o | OTBETA, PaCUETHOE 3a/1aHHE, KOIIOKBHYM,
TEPMOJAMHAMMUKA. KOHTpOJIbHAs paboTa No2, oT4eTHI IO
nabopaToOpHBIM paboTaM
Tect no remam "Hauana TepMOguHAMUKH,
TepMOXUMHUS"
Pemenune 3aad ¢ BBOJIOM OTBETa MO TEMaM
"Hauana TepMOoAMHAMUKH, TEPMOXUMHUS"
6 mom uucne ¢ 30 u 3 14 Tect no Teme "Xumuueckoe paBHoBecue"
/10T Peuienue 3a1au ¢ BBOJIOM OTBETA 10 TEME
"Xumuueckoe paBHoBecue"
PacueTHoe 3amaHKe IO TEPMOIUHAMUKE
DKCHpecc-TeCT M0 TePMOIMHAMUKE
DVK ¢ LMS Moodle
Omnpoc, TecTsl, pelieHre 3a1a4 ¢ BBOJIOM
3 ®da30BbIE paBHOBECHS U 511414 | 66| 6 36 | OTBETa, PACUETHOE 3a/laHUE, KOJIOKBAYM,
pacTBOPBL. KOHTpouIbHAs paboTta Ne3, oTueTsl 1o
na0opaTopHBIM paboTaM
Tect no Temam "da3zoBoe paBHOBECUE B
OJTHOKOMITOHEHTHBIX cUcTeMax. PacTBOpHI
HEDJIEKTPOIUTOR"
Pemenue 3agad ¢ BBOJIOM OTBETA IO TEMaM
"®a30Boe PaBHOBECHE B
6 mom uucne ¢ 30 u 3 1o |OAHOKOMIIOHEHTHBIX CHCTEMAX. PactBopbI
J[OT HERJIEKTPOIUTOB"
Pacuernoe 3aganue "[loctpoeHue u ananus
JarpaMMbl KUTICHHS"
3agaHue C BBOJOM OTBETOB "AHau3
¢a3oBbIX AuarpamMm”
OVK 6 LMS Moodle
2 105335 Ok3ameH
Hroro 3a 5 cemectp 36 | 36 |108| 16 | 0,5 |127,5
¢ mom uucine c 30 u 7 30
AO0OT




DIEKTPOXUMHS.

12

12

66

34

Omnpoc, TecTsl, pellieHre 3aa4 ¢ BBOJOM
0TBETa, KOJUIOKBUYM, KOHTPOJIbHAs paboTa
Ned, otueTsl mo nabopaTtopHbIM paboTam

6 mom yucne ¢ 90 u
J[OT

12

Tect o TemMam "PacTBOpHI AIEKTPOIUTOB.
DIIeKTPOIPOBOIHOCTE"
Pemenwne 3agad ¢ BBOIOM OTBETa MO TEMaM
"PacTBOpHI 31EKTPOIUTOB.
DNEeKTPONpPOBOAHOCTH"
TecT o Temam "DIEKTPOABIIKYIIINE CHITBI
Y TaJTbBAaHUYECKHE DIIEMEHTHI"
Pemenue 3a1a4 ¢ BBOJIOM OTBETA MO TEMaM
"DNEeKTPOABIKYIIINE CHITBI U
raJbBaHUYECKUE SJIEMEHTHI"

OVK ¢ LMS Moodle

Kunernka xumMuieckux
peaKLuii.

24

24

42

60

Omnpoc, TecTsl, pelieHre 3a7a4 ¢ BBOJIOM
0TBETa, CEMHHAP, KOJUIOKBUYM,
KOHTpOJIbHAS paboTta Ne5, oTueTsI 1o
71a00paTOPHBIM PaboTaM

6 mom yucne ¢ 90 u
J[OT

32

TecT o TemaM "OCHOBHBIC ITOHATHS
kuHeTHKu. dopmanbHas KUHETUKA"
3aaum ¢ BBOJOM OTBETA IO TEME
"Kunetuka peaxiuii 1 u 2 mopsaka"
Tect o TeMe "BausiHue Temneparypsl Ha
CKOPOCTb XUMUYECKUX peakiuil"
3aaum ¢ BBOJOM OTBETA IO TEME
"Bnusinue TeMnepaTypbl Ha CKOPOCTb
XUMUYECKUX peakiuil”
Tect o Teme "KuHeTHKA CIIOKHBIX
peakmwii”
3amaun ¢ BBOJOM OTBETA IO TEME
"Kuneruka cloXHbIX peakuuii”
Kom6unupoBaHHBIi TecT o TeMe "AHanu3
CIIOJKHBIX KHHETHYSCKHX cXeM"
Cemunap no temam "[IpuGimxeHHble
METObl XMMUUECKOM KUHETUKH. [{emHbIe
peakuun"
Tect o Temam "llenHble peakuuu.
Pa3BeTBneHHBIC IETHBIE peaKITun"
Tect o Teme "Teopun ckopocTeit
JIEMEHTAapHBIX peakuui”
3amgauu ¢ BBoJoM oTBeTa 1o TeMe ""Teopuu
CKOPOCTEH 3IeMeHTapHbIX peakui'”
Tect o Teme "Bnusinue cpenpl Ha
CKOPOCTb XUMUYECKUX peakiuii"
Tect o Teme "KuHetnka pOTOXUMUIECKUX
peakmmii”
Tect o Teme "Karanus", 3amaun ¢ BBOOIOM
otBeTa 1o reme "Kartanuz"

DVK ¢ LMS Moodle

0,5

33,5

OK3aMeH

HToro 3a 6 cemecTp

36

36

108

16

0,5

127,5

6 mom yuciae c 30 u
10T

44

UTOro

72

72

216

32

1,0

255

6 mom wuciae c 30 u
10T

14

74




4.1 Uadopmanus 0 peaau3alui JMCHUILUIHHBI B (pOpMe NPAKTHYECKOH MOATOTOBKH

HNudopmanus o pazaesnax IMCHUIIMHBI U BUAAX Y4eOHBIX 3aHATHH,
peasiudyeMbIX B (popMe NPAKTUYECKON MOATOTOBKHU

Ne Tembl (pa3aenbl) Buabl yueOHbIX 3aHSTHIA, MecT0 npoBeeHUA 3AaHATHI
n/n AUCHUTIIMHBI, BKJIIOYASl CAMOCTOAITEIbHYI0 B (popMe NpaKkTHYECKOH
HX CO/iep:KaHHue padoTy CTYACHTOB, M UX MOAT0TOBKH
TPYA0E€MKOCTh (B
a aKajJeMUYeCKHUX Yacax)
§ KonrakTHas pabota -
= N g
S RN
< & £ = |£EZ|s¢g
3 (¥ s |gxzZ|Ko
= o ) = SRS
= <> = A He|9%
~ = (3] = < 3 = Q.
5 > o > | = 8
SlEl 8] 2|sElE
s | '§ S |g=|8
= = Z 33
<
1 Beenenune. Uneansunie u 5 6 ®dakynbTeT OHOJIOTUU
peanbHbIe ra3bl. u sKonoruu Apl'yY
2 Xumuueckas 5 16 | 42 ®DakynbTeT OUOIOTHI
TEPMOJIUHAMUKA. u 3kostorun Apl'yY
3 @Da30BbIC paBHOBECHS U 5 14 | 66 ®dakynbTeT OHONIOTHU
PacTBOPHI. u sKonoruu Apl'yY
dakynbreT OHONOrNU
4 |DneKTpOXUMHS. 6 12 | 66 Y
u skoJioruu Apl'yY
5 Kunernka XuMu4aeckux 6 on | 42 ®dakynbTeT OHONIOTHU
peakiuil. u sxonoruu Apl'Y
nUToro 72 1216

Coaep:xanue pa3iesi0B M CHUILIHHBI

1. Beenenue. UneanbHble U peajibHble ra3bl.

1.1. Beenenue. llenu u 3agaun quctumiinHbl. Mecto GU3nYecKoi XMMUU B COBPEMEHHOM HayKe.
1.2. IlpumeHeHHE MOJEKYJIIPHO-KMHETHUUECKON TEOpUM Ta30B. 3aKOHBl HCaJIbHBIX Ta30B.
YpaBHEHHE COCTOSIHUS NICANBHOTO rasa.

1.3. I'azoBeie cmecu. 3akonbl [lansToHa u Amara.

1.4. YpaBHeHHE COCTOSIHUSI pealbHBIX ra3oB. TE€OpPEeTHYECKUI pacdeT MapaMeTpoB COCTOSIHUS
pealbHBIX Ta30B. YpaBHeHUs Ban-nep-Baanbca. Kputnueckoe cocTosiHHE, NpUBEICHHBIE
napaMmeTpbl. PacueTsl ¢ momMolipio KodphuueHTa cxxXMMaeMOCTH.

2. XuMu4eckasi TepMOANHAMHMKA

2.1. Tlonstne 00 W30IMPOBAHHOM, HEU30JIMPOBAHHOW M OTKPHITOM cHUcCTeMax. THUIbI
TepMOJMHAMHUECKUX TpolieccoB. Temnora, paboTa, BHyTpeHHss sHeprus. Pabora pacumpenus
UJEATIBHOTO rasa.

2.2. Ilepoe Ha4al0 TEPMOJWHAMHKH, €TI0 MAaTEMaTUYECKOE BBIPAKEHHE I KPYTOBBIX M
HEKPYTOBBIX MPOLIECCOB. BHYTPEHHSS SJHEPTUS U SHTAIIBIINUS.

2.3. Tepmoxumusa. 3axkoH ['ecca m crmencrtBue u3 Hero. Pacdersl TemioBbIX 3¢ (HEKTOB IO
TEIUIOTaM 00pa30BaHUs U CTOPAHHUSL.

2.4. TennoBsie 3P dekThl PU3NKO-XUMHUUYECKHX MPOIIECCOB. BiusiHUe TeMnepaTypbl Ha TETIOBOM
s dexT. 3akon Kupxrodda. Meroasl pacuera TEII0OEMKOCTH.

2.5. Bropoe Hayano TepMOAMHAMUKH. TepMoOIMHAMUYECKash BEPOATHOCTh. (CTaTUCTUYECKas
IIpUpO/Ia BTOPOT0 Hayajia.



2.6. Xapakrepuctuueckue GpyHkuuu. VzonupoBaHHble cucteMbl. DHTponus. CBs3b SHTPOIHH C
TEPMOJMHAMHYECKON BEPOSTHOCTHIO.

2.7. HewzonmupoBanubie cuctembl. CBoOOgHast sHeprust ['enmbMmronbla u cBOOOAHAs SHEPIUs
['u60ca. MakcuMalibHO ToJIe3Has padoTa.

2.8. Xumuueckuil noreHuuan. BelpakeHue yclOBHH paBHOBECHSI CHUCTEM 4YEpE3 XUMUYECKUI
notrenuuan. [loHsTHe 0 mapuuaIbHBIX MOJBHBIX BelnyrMHaX. COOTHOIIEHHE MEXYy CBOOOTHOM
sHeprueit ' mboca u XuMHYECKUM MTOTCHIIUAIIOM.

2.9. 3aBucuMocTh cBOOOIHOM 3Heprun [ m60ca u cBoOOIHOM YHEpruu [ ebMrosbiia OT BHEIITHUX
napameTpoB. YpasHenue [ m60ca-I'enpmromnbia B quddepeHnnanb-Hol 1 HHTETPaIbHON (opmax.
Meron Temkuna-111Bapmana.

2.10. YpaBuenue uzotepmbl Bant-I'opda 11t TOMOTEHHBIX M T'€TEPOreHHBIX CUCTeM. Pa3Hble
CrocoObl BBIpaKEHHsI KOHCTAHTHI paBHOBecUs. Y paBHeHUe n300apsl. [Tpunuumn Jle-1llarense.
2.11. Tperbe navaso Tepmoaunamuku. TeruioBas Teopema Hepucra. [loctynar [1nanka.

2.12. Pacuer paBHOBecHs B HEHACANbHOW Ta30BON cucteme. JleTyuecTp W aKTHBHOCTb.
YpaBHEHHE CTENEHHU MMOJHOTHI XUMUYECKOW PEAKLIUH.

Jlaboparopuas pabota Ne 1. Onpenenenre HHTErpaibHOM TEIJIOTHI PACTBOPEHUS COJICH.
JlabopaTopnast pabora Ne 2. Omnpezenenne UHTErpaIbHON TEIJIOTHI PACTBOPEHHS W TEILIOTHI
rUpaTaluu cyibdara Meau.

Jlaboparopunass pabora Ne 3. OmpezneneHue TEIUIOTBI HEUTPAIU3ANUUA CHIBHOW KHUCIOTHI
CUJIbHBIM OCHOBAaHUEM M TEIUIOTHI JUCCOLUAIH CTa00M KUCIOTHI.

Jlabopatopnasi pabora Ne 4. Ompenenenue TterioBoro 3ddexra pacTBopeHHs MeTalsia B
KHCTIOTE.

JlaGopaTtopnast padota Ne 5. OnpeneneHne KOHCTaHTHI PABHOBECHSI XUMUUYECKOW PEAKIIUH.
JlaGopatopHass pabora Ne 6. MccienoBaHue BIUSHHMS BHEIIHMX (DAKTOpPOB Ha CMeEIICHHE
XUMHUYECKOT'O PAaBHOBECHS.

3. ®a3oBble pABHOBECHS M PACTBOPBI

3.1. ®a3oBble paBHOBecHs M pacTBOpbl. OOIas XapakTepUCTHKA. YCJIOBUS paBHOBecHs (as.
[TpaBumno ¢a3 ['m60ca u ero npuMeHeHHe K IBYX- U TPEXKOMIIOHEHTHBIM CHCTEMaM.

3.2. ®a30Boe paBHOBECHE B OJAHOKOMIIOHEHTHBIX cHucTeMax. Pa3oBble MEPEXOopl MEPBOrO H
BTOpOTO poaa. JlmarpamMmsel COCTOSIHUS BOJIBI M cephl. Y paBHeHune Knaneipona-Knaysuyca.

3.3. TepMmonuHamuueckasi TEOpHsl pa30aBIEHHBIX PACTBOPOB HEINEKTPOJIUTOB (Teopus Bant-
I'odda). CpoiictBa pa3daBIEHHBIX PACTBOPOB: OCMOC, KPHUOCKOMUS, H0YTMOCKOMUSA. 3aKOH
Paymns.

3.4. neanbHble U HEWIECAIbHBIE KOHIEHTPUPOBAHHBIE PACTBOPHI. PaBHOBECHE )KMIKOCTh-TIAP U
neperoHka OuHapHbIX cucTeM. 3akoHbl KoHoBanoBa. Aseorpomnsl. Juctwuisiuus u
peKTuduKaIus.

3.5. JlaBieHuwe HaCBIIIEHHOrO TMapa B CUCTEMAaxX C OrPAaHMYEHHOW pacTBOPUMOCTBHIO
KOMIIOHEHTOB. [leperonka ¢ BOASHBIM MapoM.

3.6. PaBHOBECHE )KHIKOCTh-)KUJKOCTh B IBYXKOMIIOHEHTHBIX CUCTEMax. BiusHue temnepaTypsl
Ha B3aMMHYIO pacCTBOPUMOCTb.

3.7. PaBHOBecHE Ia3-)KUIKOCTh B JIByXKOMIIOHEHTHBIX cHcTeMax. PacTBOpUMOCTh ra3oB. 3aKOH
I'enpu.

3.8. PaBHOBecHe KpUCTaJIIBI — )KUJIKUNA PacTBOP B JABYXKOMIIOHEHTHBIX CHCTeMax. J(marpaMmel
MJIABKOCTU. DBTEKTUYECKUE CMECH. TEepMHUYECKUN aHATU3.

3.9. ®a30Boe paBHOBECHE B TPEXKOMIIOHEHTHBIX CUCTEMaX. DKCTPAKIHs. 3aKOH pacrpeieeHusl.
3.10. CtpykTypa KOHACHCUPOBAHHOTO COCTOSHHS. MEXMOJIEKYISIPHOE B3aUMOJICHCTBUE.
JlanbHONEUCTBYIOIKE U KOPOTKOAECHCTBYIOIINE CUIIBL. JJOHOPHO-aKIIENTOPHOE B3aUMOICUCTBHE.
Bonoponnas cBsi3b.

JlaGopatopHast pabora Ne 7. M3ydyeHue 3aBUCHUMOCTH TEMIIEpATypbl KUIEHUS XHIKOCTU OT
JTABJICHUS.

JlaGopatopHas padota Ne 8. TepMuueckuii aHaTU3.

JlaGopaTtophnas pabota Ne 9. MccnenoBanue neperonku OMHApHBIX PACTBOPOB.
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JlaGopatopnast pabora Ne 10. M3yueHue B3auMHOW PacTBOPUMOCTH >KUJAKOCTEH B OMHAPHOM
cHucTeMe.

Jlaboparopuass pabora Ne 11. MU3ydenwe B3aMMHOW pPacTBOPUMOCTH IKUAKOCTEH B
TPEXKOMIIOHEHTHOW CHCTEME.

Jlaboparopnas pabota Ne 12. Onpenenenue kodpduirenta pacrnpeaeacHus.

JlaGopaTtopnas padora Ne 13. OnpeneneHne TeII0Thl KPUCTAJUTU3AIUNA BOJIBI.

JlaGopaTtopnast padora Ne 14. Onpeznenienre MOJISPHOM MacChl BEIIECTBA METOJOM KPUOCKOIIHH.

4. JnekTpoXumMus

4.1. Dnektpoxumus. PaBHOBecHe B pa30aBIICHHBIX PACTBOpPAxX CJIA0BIX AJIEKTPOJIUTOB. Teopus
Appennyca. [IpyunHbl 1 MEXaHU3M JIEKTPOIUTHUECKOMN TUCCOLMALINN.

4.2. PaBHOBecuMe B pacTBOpax 3JEKTpoJauTOB. MoH-aumosbHOE B3aumozelcTBue. PacueTs
TEIUIOTHI COJIbBATALIUHU AJIEKTPOJIUTA U OTAEIbHBIX HOHOB.

4.3. CunbHbIe JIEKTPOIUTHL. 3aKOH MOCTOSIHCTBA TEIUIOT HEMTpalu3aly KUCIOT U OCHOBAHH.
TepmoauHaMudeckass Teopusi pa30aBICHHBIX PACTBOPOB CHUJIBHBIX OJJIEKTPOIUTOB. CpemHss
MOHHAsl aKTUBHOCTb U KO3((HUIIUEHT aKTUBHOCTH.

4.4, DneKTponpoBOAHOCTb. AOCOIIOTHASI CKOPOCTh ABUKEHUS HOHOB, MOJBH)KHOCTH, YHUCIIO
nepeHoca. Y aenbHasi U MOJISIpHAs 3JeKTPONpoBOAHOCTb. 3akoH Konbpaymia.

4.5. Teopus Jlebas-On3zarepa. DnekrpodopeTndeckuii u penakcauoHHbId 3 dekTsr. D hexTs
JlebGas-Danbkenrarena u Buna.

4.6. DKCHepUMEHTAJIbHOE U3MepeHue ANEKTPOIPOBOJIHOCTH. Konaykromerpusi.
Konnykromerpuueckoe onpesiesieHie KOHCTaHT AUCCOLUAIMY U IPOU3BEIEHUI pacCTBOPUMOCTH.
Konaykromerpruyeckoe TUTPOBAHUE.

4.7. DNeKTpOXUMHs T€TePOr€HHBIX CHUCTeM. THIBl CKauyKOB IMOTEHIMAJIOB Ha rpaHHUIax das.
Jud¢y3nonnslit noreHan. Bo3HUKHOBEHNE ABOWHOTO 3JIEKTPUUECKOTO CIIOS.

4.8. T'anpBaHMYECKHH 5JIEMEHT, €ro YCTPOWCTBO Ha mpuMepe sieMeHTa SxkoOu-JlaHudms.
OOpaTumble 1 HEOOPATUMBIE 3JIEMEHTHI.

4.9. Knaccugukanus 31eKTpoJoB. Pacuer moTeHuuana oTACIbHOIO 3JEKTpoJa MO ypaBHEHHIO
Hepncra. Pacuer 3/1C no ypaBuennto HepHcra.

4.10 ITorenunomerpus. M3mepenue pH. Pacuer npousseneHns pactBopuMocTd. MakcuMainbHas
paboTa M KOHCTaHTa paBHOBECHUs JUIsI TPOLECCOB B TajJbBaHUYECKOM »3jeMeHTe. Pacuer
ko3 duurenTa akTuBHOCTH. [ToTeHIIMOMEeTprYEeCcKOe TUTPOBAHHUE.

4.11  TIlpakTuyeckoe  3HAu€HUE  DBJIEKTPOAHBIX  MpoueccoB. [IpumeHeHwme  Teopuu
IIEKTPOXUMHUYECKUX CUCTEM K M3YYEHHIO PaBHOBECUS B PacTBOpax. XHMHUYECKUE MCTOYHHKH
TOKa. DJIeKTponn3. Koppo3ust METAIIIIOB M METOJIbI 3aLIUTHI OT HEE.

JlaGopatopHass pab6ota Ne 15. OmpeneneHune KOHCTaHTbl W CTENEHH IHCCOLMALUH clabon
KHUCJIOTBI METOJIOM KOHAYKTOMETPHUHU.

JlaGopatopHnas padora Ne 16. OnpezneneHue Mpou3BeACHNUs PACTBOPUMOCTH MajlOpacTBOPUMON
COJIM METOJIOM KOHIYKTOMETPHUH.

JlaGopatopHass pabora Ne 17. OmnpezneneHue KOHCTAHTBHI AMCCOLMAIMM CIa00W KHCIOTHI
METOJIOM MOTEHIIMOMETPHUH.

JlaGopatopHnas padora Ne 18. Onpeznenenue mMpou3BeAeHNs PACTBOPUMOCTH MajlOpacTBOPUMON
COJIM METOJIOM MOTEHIIMOMETPHUH.

JlaGopatopHas padota Ne 19. Onpeznenenue yncen nepeHoca METOI0OM IBUKYILEHCS TPAHUIBL.
JlaGopaTtopnas padota Ne 20. Dnexkrposnm3. 3akon Dapazes.

JlaGopatopHas padota Ne 21. 'anpBaHn4eckue seMeHThl. Y paBHeHre HepHcTa

JlaGopatopnast pab6ora Ne 22. OmpeneneHue CpeIHEr0 MOHHOTO Kod(hduImeHTa aKTHUBHOCTH
METOJIOM NTOTEHIIMOMETPHUH.

JlaGopaTtopnas pabora Ne 23. Onpenenenue pH BOAHBIX pacTBOPOB.

5. KuHeTuka XUMMYECKMX peaKkUMi
5.1. 3amaunm xumuueckoil kuHeTukH. OCHOBHbIE MOHATHSA. KuHerwdeckas KiacCU(pUKAIUS
XUMHUYECKUX PEaKIUM.
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5.2. CxopoCcTb XMMHYECKON peakIMH. 3aKOH AelcTBHs mMacc. KOHCTaHTa CKOPOCTH, MOPAJIOK,
MOJIEKYJISIPHOCTb.

5.3. Ilpoctble peakuuu. KuHernyeckue ypaBHEHHUS peakLUUN IE€PBOrO-TPETHETO IMOPSAIKOB.
[Tepuons! nmonynpespaunieHus. Knnerudueckue ypaBHeHUs: «n-ro» nopsuaka. Kuneruka peaxunit
HYJIEBOT'O MOPsI/IKA.

5.4. MeTonbl onpeleneHns MopsiKa peakliuy U pacuyeTa KOHCTaHTbI CKOPOCTH.

5.5. BnusHue TemmepaTrypbl Ha CKOpOCTb XHMMHYeckoil peakuuu. IIpaBuno Bant-T'odda.
VYpaBuenue Apperuyca B nuddepeHnmanbHol 1 uHTerpaibHon popmax. [lonsarue 06 sHeprun
AKTHBALINU.

5.6. Kuneruka cinoxxHslx peakiui. IlapannensHblie, 0OpaTuMble U MOCIE10BATEIbHBIC PEAKIIUH.
KuneTtnka conpsiKeHHBIX PEaKLUN.

5.7. PacueT KMHETHKHM CJIOXHBIX PEAaKLMH [0 METOAY KBa3UCTALIMOHAPHBIX KOHLIEHTpPALUii
bopenmreitna-CemeHoBa.

5.8 Llennble peakiuu. OO1as XapaKTepUCTUKA U KUHETHYECKHUE OCOOCHHOCTH HEPa3BETBICHHBIX
Y Pa3BETBIICHHBIX LIEMHBIX peakuni. [{eHOM U TeII0BOM B3PbIB.

5.9. Teopuss akTUBHBIX coyAapeHMHA. Mojenb 3JIeMEHTapHOrO0 akKTa B3aUMOJCHCTBHUS.
Crepuyeckwii pakrop. Mcrounnku aktuBanmu. KnHeTnka MOHOMOJIEKYJISIPHBIX peakuuii. Cxema
JImnnemana.

5.10. Teopus akxtuBupoBanHoro komiuiekca (TAK). [loBepXHOCTh NMOTEHIMAIBHON SHEPTHH.
Pacuer konctanTsl ckopoct no TAK. Tepmonnnamuueckuid acriekT TAK. duznueckuii cMbIci
IPEIIKCIIOHEHIIMATIBHOTO MHOKUTENsl. MOHOMOJNIEKYJIApHBIE M TPUMOJIEKYJSPHbIE pEaKlLUU B
TAK

5.11. ®oroxuMHUECKUE peaKIHH. DIEMEHTApHBIA aKT (HOTOXMMUYECKHX IMporeccoB. Kunernka
doroxummuueckoil peakuun. KBaHTOBBIN BBIXO/I.

5.12. Kunermka peakuuii B pacTBOpax. BrmsiHMe cpenbl Ha KOHCTAaHTY CKOPOCTH B
TOMOJINTHYECKUX U FETEPOIUTUYECKUX PEAKIIMIX.

5.13. Karanu3. OCHOBHBIE TUIIBI TOMOT€HHOTO U Te€TepOreHHoro karaiauza. depmeHTaTUBHBIN
KaTaJus.

Jlaboparopuas padora Ne 24, HccienoBanne KHHETUKH IIEJTOYHOTO THAPOIIHM3a dTHIIANIETAaTa B
pacTBope.

Jlaboparopuas paborta Ne 25. MccrenoBanre KUHETHKH TOMOTEHHON KAaTaTUTHUECKON peaKinu
OKHCJIEHHS NOUJ-MOHA IIEPOKCUAOM BOIOPOAA.

JlaGopatopnast pabora Ne 26. MccnemoBaHue KHHETHKH Pa3lIOKEHHS TMEPOKCHUIA BOJOPOJIA
ra3oMeTpU4eCKMM METOI0M

JlaboparopHuas pabota Ne 27. McciaenoBanue KHHETUKHU IIEMTHON PEAKIIMH OKHUCICHHSI CTHPOJIA.
JlaGopatopHass pabora Ne 28. MccienoBaHne KHHETHKHM pPa3ioKEHUS MOYEBMHBI METOJOM
KOHIYKTOMETPUHU.

5. O0pa3oBaTe/ibHbIe TEXHOJOITHMH, B TOM YHUCJE TEXHOJOTHHM 3JIEKTPOHHOr0 O0y4eHHUS U
AUCTAHIIUOHHBIEC 06p330BaTe.ﬂbele TEXHOJIOI'UH, l/lCHOJIl)3yeMble le/l OCyIIIeCTB.]IeHI/II/I
00pa3oBaTeILHOIO MPoUecca Mo IUCHUILINHE

B nmporiecce oOydenust HICTIONB3YIOTCS CIENYIONINE 00pa30BaTeIbHBIC TEXHOIOTHH:

BBognasi JiekuMsi — JaeT TMEPBOE LEJIOCTHOE MPEACTABICHHE O AUCHUILUIMHE U
OpI/IeHTI/IpyeT CTYJIGHTa B CHUCTEMC I/ISY‘—IGHI/ISI )I&HHOfI JOUCHUIIIINHBI. CTYJIGHTBI 3HAKOMATCA C
Ha3HAYeHHEeM U 3aJladyaMH Kypca, €ro pOJIbl0 U MECTOM B CHUCTEME Y4YeOHBIX TUCIHIUIAH U B
CHUCTEME TOATOTOBKHM B IieoM. JlaeTcsi kKpaTkuii 0030p Kypca, MCTOPHS Pa3BUTHS HAyKH H
HpaKTI/IKI/I, JOCTHUIKCHUS B 3T0ﬁ C(bepe, HNMCHA U3BCCTHLIX Y‘-IGHI:IX, Hn3J1araroTciAa HepCHeKTI/IBHLIe
HampaBjieHUs uccilenoBaHuid. Ha 93Toil  JeKIuM  BBICKA3bIBAIOTCS  METOAMYECKHE U
OpFaHI/ISaHHOHHBIe OCO6CHHOCTI/I pa6OTbI B paMKax I[aHHOﬁ JUCHUIIIMHBI, @ TaKXC OacTCA
aHaJIM3 PEKOMEHIyeMOH y4eOHO-METOAMYECKON JTUTEPATYPHI.

AxageMuyeckas Jekuus (WK JEKIUs 00IIEro Kypca) — mociaeI0BaTeIbHOE U3TI0KEHUE
MaTepuaia, OCYIIECTBISEMOE TMPEUMYIIECTBEHHO B BHJE MOHOJIOTa TIPEToJaBaTeiisa C
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NpPUMEHEHHEM MYJIbTUMEAMUHBIX Tpe3eHTanuid. TpeOoBaHHMS K aKaJeMHUYECKOH JIEKIUU:
COBPEMEHHBIM HayuyHbIi ypOBEHb U HACBILIICHHAs HHQPOPMATUBHOCTh, yOenuTelbHas
aprymeHranus, JOCTYIIHas U TOHATHAas pPeuyb, YETKas CTPYKTypa U JIOTMKA, HAJUYHUE SPKUX
IPUMEPOB, HAYYHBIX J0KAa3aTeIbCTB, 000CHOBAHUMH, (PaKTOB.

IIpakTH4eckoe 3aHATHE — 3aHATHE, ITOCBSIICHHOE OCBOCHHMIO KOHKPETHBIX YMEHUH U
HABBIKOB U 3aKPEILICHUIO NIOJYyYEHHBIX HA JEKLIUU 3HAHUM.

JlaGopaTopHoe 3aHsiTMe — BBINOJHEHHE JIAOOpaTOpHON paboThl obOecreynuBaeT
3aKpeIUIeHHe IOJYyYEHHBIX TEOPETUYECKUX 3HaHUM, O00ecreuyuBaeT OCBOCHHME HaBBIKOB
CaMOCTOSITeNIbHONW PaboThl. DOpMYyIHpPOBKA BBHIBOJOB IO IOJYYEHHBIM pe3yJbTaTaM YUUT
YMEHHUIO aHAJIM3UPOBATh U 0000LIaTh IOJIydYEHHbIE B pE3yjibTaTe AKCIEPUMEHTA JaHHBIE,
pa3BUBAET JIOTMYECKOE MBILIUICHHUE.

KoncyabTauuum — BUJ y4eOHBIX 3aHATHH, SBISIONIMICS OAHOW W3 (OPM KOHTPOJIS
CaMOCTOSITENIbHOM ~ paboThl  CcTyAeHTOB. Ha KOHCynpTamusx 1o HOpockde  CTYIEHTOB
paccMaTpuBalOTCsl Haubojee CIOXKHBIE MOMEHTHI IPU OCBOEHMM MaTepuasla JUCLUIUIMHBL,
IpenojaBaTe/ib OTBEYAaEeT HAa BOIPOCHI CTYJIEHTOB, KOTOPbIE BO3HUKAIOT Y HUX B IIpoliecce
CaMOCTOSITENIbHON PaOOTHI.

B nponecce 00yueHus1 UCIIOIB3YIOTCS CIIEYIOIINE TEXHOJIOTUU AIEKTPOHHOI'O 00YUEHHUS
U IUCTaHLMOHHBIE 00pa30BaTeNbHbIE TEXHOJIOTHHU:

DJIeKTPOHHBIN y4ueOHbIl Kypc «®Pusnuyeckass xumus» B LMS DiekTpoHHbIH
yHusepcurer Moodle Apl'Y, B xoTopom:

— MpPEICTAaBICHBl 3aJaHUsl Ui CAMOCTOSITENBHOW paboThl OOydYalomMxcs IO TeMaM
JUCLUILIVHBL,

— OCYIIECTBIISIETCS IPOBEACHUE OTIEIbHBIX MEPOIPUITHIA TEKYLIET0 KOHTPOJS YCIEBAEMOCTH
CTYJECHTOB;

MIPE/ICTaBIEHbI TEKCTHI JIEKIUI 110 BCEM TeMaM JAUCIUILINHBL,

IIPEJICTAaBIICHbI ONTMCAHUS JJAOOPATOPHBIX padoT;

MIpe/ICTaBJIeHbI IPAaBUIIa MPOXOXKIECHUS IPOMEKYTOUHOM aTTECTALIMU MO TUCIUIUINHE;

— MpPEJCTABIIEH CIUCOK YyU4eOHOM IUTepaTyphl, pEKOMEHIyeMOMH /11 OCBOSHUS JUCLUIUIMHEI,

— mpezacTasiieHa HHpopMalusa o popmMe U BpeMEHH IPOBEACHHS KOHCYIbTAIMH MO TUCIUILIINHE
B PEKUME OHJIAIH;

— TOCPEICTBOM (OpyMa OCYLIECTBIISIETCS CUHXPOHHOE U (WJIM) aCHHXPOHHOE B3aMMOJIEMCTBHE
MEXy 00yUaroIMMUCS U MIPENoIaBaTesIeM B paMKax U3y4eHUs AUCHUIUINHBL

— COXPaHAIOTCS OLICHKH, MTOJIyY€HHBIE yYalllUMKCS B MpoLiecce U3yYeHHs! Kypca, B TOM YHUCIIE B
OYHOM pEXHME.

6. IlepeyeHb JMIIEH3HOHHOr0 M (WJH) CBOOOJHO PACHPOCTPAHSIEMOro NPOrPaAMMHOIO
ol0ecrieyeHusl, MCNOJb3yeMOro MPH OCYLIEeCTBJIEHUM O00pPa30BaTEJbLHOI0 Ipolecca IO
AUCHHUIINHE
[Ipu ocymecTBieHnH 00pa30BaTENILHOTO MPOIECCA UCITOIB3YIOTCS:
— omnepalMoHHbIe cucTeMbl cemericTBa Microsoft Windows;
— nporpammbl Microsoft Office;
— nporpamma Adobe Acrobat Reader;
— opaysepsl Mozilla Firefox, Google Chrome.

7. IllepeyeHb coBpeMeHHbIX MPOdecCHOHAIBHBIX 023 JAHHBIX U HMH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM, HCI0JIb3yeMbIX MPH OCYLECTBJICHUHN 00Pa30BaTEIbHOI0 MPOLEcca Mo
AUCUUIJIMHE (TPH HEOOXOAMMOCTH)

[Tpu ocymecTBiIeHNH 00PA30BATEIBHOTO MPOIECCa MO0 AUCIUTUTHHE UCTOB3YIOTCS:
1. NIST Chemistry WebBook. http://webbook.nist.gov/chemistry/. basa maHHBIX cOmEpPKUT
UH(OPMAIIHIO O TEPMOIMHAMUYECKHIX CBOMCTBAaX BEIIECTB, CIIEKTPaX, KOHCTAHTAX JIBYXaTOMHBIX
MOJIEKYJI U T.II.
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2. NIST Chemical Kinetics Database. https://Kinetics.nist.gov/kinetics/. baza naHHBIX COIEPKUT
I/IH(l)OpMaHI/IIO O KOHCTAaHTaxX CKOPOCTH W OHCPIUAX aKTUBALIUU 3JBJICMCHTAPHBIX peaKHHﬁ,
NPOTEKAIOIIMX B Ta30BOi (hase.

3. NIST Solution Kinetics Database. https://Kinetics.nist.gov/solution/. basa naHHBIX COIEPIKHUT
UHPOPMALIMI0O O KOHCTAaHTaX CKOPOCTH M SHEPrusX AaKTHBALUU D3JIEMEHTApHBIX PEeaKIuid,
MIPOTEKAIOIINX B Ta30BOH ¢ase.

4.  Asromaru3upoBaHHas  OubnamoreyHo-uHpopmaumonHas  cuctema  «BYKU-NEXT»
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php

8. IlepeyeHb OCHOBHOW M [IONOJHHUTEJbLHOH Y4eOHOH JIMTEPaTypbl, PecypcoB
HHG(POPMANIMOHHO-TEJIEKOMMYHUKAUMOHHOI ceTn «MHTepHeT» (IpH HEOOXOAMMOCTH),
PEKOMEH/1yeMbIX JJIsl 0CBOCHHS M CHHUILIHHbI
a) OCHOBHasl IMTEepaTypa
1. Kasun, B.H. ®wusuyeckas xumus : yueOHoe mocodue mis By3oB / B.H. Kaszun, E.M. Ilnucc,
A.N. PycakoB. — 2-e u3a., ucnp. u gomn. — Mocksa : M3parensctBo FOpaiitT, 2021. — 182 c. —
(Beiciiee  obpazoBanme). — ISBN 978-5-534-11119-4. — Tekct : D2iCKTpOHHBIA //
Oo6pasoBarenbHas wiathopma KOpaiit [caiit]. https://urait.ru/bcode/475407.
2. ®uznyeckas XMMUS: METOJl. YKa3aHUs K JabopaTopHOMY HpakTUKymy. / cocT. A.M. ['po6oB,
B.H. Kazun, E.M. Ilmucc, A.B. Cupuk, U.B. Tuxonos; Spocn. roc. yu-t um. IL.T". Jlemumnona,
Hayu.-meron. coser yH-Ta — Spocnasis: SApl'Y, 2010. — 103 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100303.pdf
3. Pemenue 3aga4 no ¢pu3nyecKoil XuMuu: MeToA. ykazanus. / coct. A.M. I'po6os, E.M. Ilnucc,
A.B. Cupuk, N.B. Tuxonos; Apocn. roc. yu-T um. I[L.I". JemunoBa, Hay4d.-meron. coBeT yH-Ta —
SApocnasne: Apl'Y, 2010. —45 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100309.pdf
4. Tuxonos M.B. Xumnueckass KWHeTHKa [ DJIEKTPOHHBIN pecypc]: nmpakTukyM. / 1.B. Tuxonos,
A.B. Cupuk, A.M. I'po6oB; fApoci. roc. yu-T um. [L.I". lemunosa — SApocnasns: Apl'Y, 2020. —
48 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20200303.pdf
0) 10MOJIHUTEIbHASA JIUTepaTypa
1. Epemun B.B. OcHoBbl 00uieil u ¢usnueckoit xumuu: yuyed. mocobue ans By3oB. / B.B.
Epemun, A.S. bopmesckuii; YMO no kiaccuueckoMy YHUB. 00pa3oBaHUi0 — JloJMTONpYyIHBIN:
Hnarennekr, 2012. — 847 c.
http://lib.uniyar.ac.ru/opac/bk_cat card.php?rec_id=1535304&cat_cd=YARSU
2. ®opmanbHas KHHETUKa: MeToA. ykazaHus. / coct. E.M. [Tnuce, A.M. I'po6os, A.B. Cupuk,
N.B. Tuxonos, A.W. Pycakos; Spocn. roc. yu-T uM. [L.I". Jlemunosa, Hayu.-meTos. coBeT yH-Ta
— SIpocnasnb: b.u., 2009. — 54 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20090308.pdf
3. YepenanoB, B.A. Xwumnueckas kuHeTHKa : yueOHoe mocoOue as By3oB / B.A. UepenaHos,
T.B. AkcenoBa. — Mocksa : U3narensctBo FOpaiit, 2021. — 130 c. — (Bsicmiee oOpa3zoBanue). —
ISBN 978-5-534-10878-1. — Tekcr : snextpoHHbIH // OOpazoBarenbHas 1uiatdopma FOpaiT
[caiit]. https://urait.ru/bcode/493663
4. UnnonutoB E.I'. ®usnueckas xumus: ydeOHuk ans By3oB. / E.I'. Unnoautos, A.B. Apremos,
B.B. Barpakos; YMO 1o crenuaibHOCTSIM MeAarorndeckoro odpazoBanus — M.: Axagemus,
2005. — 448 c.
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=352837&cat_cd=YARSU
B) pecypcsol cetu « MHTEepHET» (IPH HEOOXOAUMOCTH)
1. NIST Chemistry WebBook (http://webbook.nist.gov/chemistry/)
2. YuyebHbple Marepuanbl MO (U3UYECKOW XUMHUH SJIEKTPOHHOW OWOIMOTEKHM XHMHYECKOTO
daxynerera MI'Y http://www.chem.msu.ru/rus/teaching/phys.html:
Epemun B.B., Kapros C.U., Ky3emenko H.E. 3agaun no ¢usnueckoit xumuu. Yactp 1.
XuMuUecKasi TepMOJMHAMUKA
(http://www.chem.msu.ru/rus/teaching/eremini/welcome.html)
Epemun B.B., Kapros C.U., Ky3emenko H.E. 3agaun nmo ¢usmaeckoit xumun.Yacte 1.
XuMHYecKask KHHETUKA. DIIEKTPOXUMHUS
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https://kinetics.nist.gov/kinetics/
https://kinetics.nist.gov/solution/
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
https://urait.ru/bcode/475407
http://www.lib.uniyar.ac.ru/edocs/iuni/20100303.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20100309.pdf
http://www.lib.uniyar.ac.ru/edocs/iuni/20200303.pdf
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=1535304&cat_cd=YARSU
http://www.lib.uniyar.ac.ru/edocs/iuni/20090308.pdf
https://urait.ru/bcode/493663
http://lib.uniyar.ac.ru/opac/bk_cat_card.php?rec_id=352837&cat_cd=YARSU
http://webbook.nist.gov/chemistry/
http://www.chem.msu.ru/rus/teaching/phys.html
http://www.chem.msu.ru/rus/teaching/eremin1/welcome.html

(http://www.chem.msu.ru/rus/teaching/eremin/welcome.html)

Ky6acoB A.A. Xumuyeckasi KHHETHKA M KaTaau3
(http://www.chem.msu.ru/rus/teaching/kubasov/welcome.html)

Cemuoxun U.A. COOpHHK 3a/1a4 TI0 XUMHUYECKON TepMOIMHaMHUKe (JacTh )
(http://www.chem.msu.ru/rus/teaching/semiochin/part1.pdf)

Cemuoxun U.A. COOpHHK 3a/1a4 IO XUMHUYECKON TepMoinHaMuke (dactsp II)
(http://www.chem.msu.ru/rus/teaching/semiochin/part11.pdf)

Cemuoxun U.A. COOpHHK 3a/1a4 TI0 JIEKTPOXUMHH
(http://www.chem.msu.ru/rus/teaching/semiochin/elektrochimia/all.pdf)
Cemuoxun U.A. COOpHHK 3a/1a4 IO XUMUYECKOU KMHETHKE
(http://www.chem.msu.ru/rus/teaching/semiochin/kinetikal/all.pdf)

9. MaTepuajbHO-TeXHHYeCKast 0a3za, Heo0XouMas s OCYILeCTBJICHUSA
00pa3oBaTeIbHOIO Mpouecca 1o JMCHUIINHe

MarepuanbHO-TeXHHUECKas 0a3a, He0OXOoaUMasi ISl OCYIIECTBICHUSI 00pa30BaTEIHLHOTO
npoliecca 1o AUCLUILIMHE BKIIOYAET B CBOM COCTaB CHEIMAIbHbIC TOMELCHUS:

- yueOHbIE ayIUTOPUU AJIsl IPOBEIACHUS 3aHATHH JIEKLIMOHHOTO TUIIA;

- yueOHbIe ayTUTOPUHU AJIS IPOBEJCHUS J1a00paTOPHBIX PaboT;

- yueOHbIE ayIUTOPUU JJISl IPOBEACHUSI IPAKTUUECKUX 3aHATUN (CEMUHAPOB);

- yueOHbIe ayTUTOPUHU AJIs IPOBEACHUSI IPYIIIOBBIX U UHIAMBUAYAIBHBIX KOHCYIbTALIUH,

- yueOHbIE ayTUTOPUU JJIsl IPOBEACHMS TEKYIIIETO KOHTPOJIS U POMEKYTOUHON aTTeCTalllH;

- IOMEUICHUS JJISl CAMOCTOSITENIbHON pabOThI;

- IOMEILEHUsT JUIsl XpaHEHUs. U NPOPHIAKTUYECKOTrO OOCIYKUBAaHUS TEXHUYECKUX CPEACTB
o0OyueHusl.

CriennanbHble TOMEUIEHUS! YKOMIUIEKTOBAHBI CPEICTBAMHU OOYUYEHUS, CIY>KalIUMH IS
npejcTaBieHus yueOHOH MHpOopManuu OoJbLION ayAMTOpUM (HOYTOYK W/WIM MEepPCOHAIbHBINA
KOMIIBIOTEP, MYJIbTUMENA-TIPOEKTOP, HACTEHHBIN MPOEKIIMOHHBIN IKpaH).

Jins  mpoBeneHMs ~— 3aHATHM  JIGKIMOHHOTO — THUMAa  HpeAjiaralorcss  Habopbl
JEMOHCTPAIlMOHHOTO  000pyAOBaHMS M  Yy4eOHO-HAIJIAJIHBIX MOCOOWM, XpaHsluecs Ha
AJIEKTPOHHBIX HOCUTENSAX M 0OecreunBarolie TeMaTuuecKie WIIICTPAlMi, COOTBETCTBYIOIINE
paboueii mporpaMMe JUCIUTITUHEI.

Jlis mpoBeseHusl J1abOpaTOpHBIX PpabOT MCIONB3YIOTCS: BECHI J1AOOPAaTOpPHBIE, BECHI
aHAINTHYECKUE, Y4eOHO-Ia0opaTOpHBIH KOMIUIEKC «XuMHUS» (Moaylnb "YHHBepcalabHBIN
KoHTposutep" — 6 wT., Moayns "Tepmudeckuit ananuz" — 1 wr., moayns "Tepmocrar" — 3 mrt.,
MOAyJh "OnekTpoxumus" — 2 IIT.), y4eOHO-Ia00paTOPHBIM KOMIUIEKC «DU3HYecKas XUMUS
(yuebHo-nabopatopusle monynn "Kuneruka", "Tepmonumnammka', "dazoBoe paBHOBecue",
"OnexkTpoxumus'"), KOMIbIOTEPHI.

[TomerieHust A CaMOCTOSTENBHON pabOThl 00YYarOIIUXCS OCHAIIEHBl KOMIBIOTEPHOM
TEXHUKOW C BO3MOJKHOCTBIO MOAKIIOUEHUs K ceTu «MHTepHeT» u obecrneyeHHueM J0CTyna B
AIIEKTPOHHYIO HHPOPMALMOHHO-00pa30BaTENbHYIO Cpely OpraHU3allnu.

Yucno mocaJoyHbIX MECT B JIEKIIMOHHOW ayAuTOpuu Oosiblie Ju00 paBHO CIIHCOYHOMY
COCTaBy IMOTOKA, a B ayAUTOPUH JUIA MPAKTHUECKUX 3aHATHH (CEMHHApOB), Ja0OpaTOPHBIX —
CIIMCOYHOMY COCTaBY I'pYIIIbI 00y4arOIIUXCS.

ABTOp:!

Jorent kadeaps! o0mei u Gpusnaeckoi /,‘ZA ?/’7 B

XHMHH, K.X.H. \ / / 1~ U1.B. TuxoHOB
7 /
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IIpunoxkenne Nel k paboueil nporpaMme AU CHHUIIMHBI
«Duznyeckass XMMHI»

DoH/1 O1IeHOYHBIX CPEICTB /JIsl IPOBeAeHUs TEKYIero KOHTPOJIsSl yCIeBaeMOCTH
U IPOMEKYTOYHOM aTTeCTAIMHU CTYAEHTOB MO0 JNCHUILIHHE

1. TunoBbIe KOHTPOJIbHBIE 32JaHUSI U HHbIE MATEPHUAJIBI,
HCIOJIb3yeMble B MPoIiecce TEKYIero KOHTPOJIS YCIeBaeMOCTH

3aganus 151 CAaMOCTOATEILHON padoThI
(Oannbie 3a0aHUs 8bINOIHAIOMCSA CIMYOEHMOM CAMOCMOAMENLHO
u npenooasamenem 8 00A3amMelbHOM NOPOKe He NPOBEPSIOMCSL)

3ananus no teme Ne 1 «BBenenue. UneanbHble U peajibHbIE Ta3bh»

1. Paznen 1.2. PazoOpate nmpumep Ne 1 (c. 4), pemmts 3amaun Ne 1-4 (c. 5) B METOIUYECKHUX
ykazaHusax «Pemenue 3amau no ¢usndeckoit xumun» (A.M. I'po6os, E.M. ITnmuce, A.B. Cupuk,
N.B. Tuxonos / SIpl'Y, 2010)

2. Paznmen 1.3. Pazo6parp npumep Ne 2 (c. 4), pemmth 3amaund Ne 5, 6 (c. 5) B METOIUYECKUX
ykazaHmsx «Pemenue 3a1a4 no ¢usundeckoit xumun» (A.M. I'podos, E.M. Iliucc, A.B. Cupuk,
N.B. Tuxonos / SpI'Y, 2010)

3. Paznen 1.4. Pazo6pare npumepst Ne 3, 4 (c. 4), pemutsb 3agaun Ne 7-12 (c. 6) B METOIUYECKUX
ykazaHusax «Pemenue 3amau no ¢pusndeckoit xumun» (A.M. I'podos, E.M. ITnuce, A.B. Cupuk,
N.B. Tuxonos / SIpI'Y, 2010)

3ananus nmo teme Ne 2 «XuMu4ecKkass TEPMOAUHAMMKA»

1. Paznmensr 2.1, 2.2. PazoOparp mpumep Ne 1 (c. 9), pemuts 3amaun Ne 1-5 (c. 13) B
METOAMYECKHX YyKa3zaHusX «Pemenue 3amau mno ¢usnueckoi xumum» (A.M. I'pobos, E.M.
[Tmucc, A.B. Cupuk, U.B. Tuxonos / SAApl'Y, 2010)

2. Paznmen 2.3. PazoOpare mpumepsr Ne 2, 3 (c. 10), pemmts 3amaum Ne 11-14 (c. 13) B
MEeTOIMYEeCKUX YykasaHusx «Pemenue 3amad mo ¢usndeckoir xumum» (A.M. I'po6os, E.M.
[Tnuce, A.B. Cupuk, U.B. Tuxonos / SApl'Y, 2010)

3. Paznmen 2.4. Pa3oOpats mpumepst Ne 4, 5 (c. 11), pemmts 3amaun Ne 6-10, 15-18 (c. 13) B
METOAMYECKHX YyKa3zaHusX «Pemenue 3amau mo ¢usmnueckor xumum» (A.M. I'pobos, E.M.
[Tmucc, A.B. Cupuk, U.B. Tuxonos / SAApl'Y, 2010)

4. Paznmen 2.6. Pazobpars mpumepbr Ne 1, 2 (c. 18), pemmts 3amaun Ne 1-9 (c. 20) B
MeToauYecKuX ykazaHusx «Pemenue 3amad mo ¢usmyeckoit xumum» (A.M. I'po6os, E.M.
[Tnuce, A.B. Cupuk, 1.B. Tuxonos / SApl'Y, 2010)

5. Paznen 2.7, 2.9. PazoOpars npumepst Ne 3, 4 (c. 19), pemuts 3amaun Ne 10-14 (c. 20) B
METOAMYECKUX YyKa3zaHusX «Pemenue 3amad mo ¢usmueckoir xumum» (A.M. I'po6os, E.M.
[Tmucc, A.B. Cupuk, U.B. Tuxonos / SApl'Y, 2010)

6. Pazmen 2.10. PazoOpate mpumepsr Ne 1-3 (c. 22), pemuts 3amaun Ne 1-3, 8-12 (c. 24) B
MeToauYecKuX ykazaHusx «Pemenue 3amad mo ¢usmyeckoir xumum» (A.M. I'po6os, E.M.
[Tnuce, A.B. Cupuk, 1.B. Tuxonos / SApl'Y, 2010)

3ananus no reme Ne 3 «@a30Bble pABHOBECHS U PACTBOPBLD)

1. Paznmen 3.2. Pazo6pats mpumepst Ne 1, 2 (c. 27), pemuts 3amaun Ne 3-7, 11-13 (c. 29) B
MeTOIMYecKUX ykazaHusx «Pemenue 3amad mo ¢usmdeckoit xumum» (A.M. I'po6os, E.M.
[Tnuce, A.B. Cupuk, 1.B. Tuxonos / SApl'Y, 2010)

2. Paznen 3.3. PazoOpats npumep Ne 2 (c. 32), pemmtsb 3amauu Ne 8-11 (c. 33) B MeToau4YecKux
ykazaHusx «Pemenue 3ama4 no gusndeckoit xumun» (A.M. I'podos, E.M. Iliucc, A.B. Cupuk,
N.B. Tuxonos / fApI'Y, 2010)

3. Paznen 3.4. Pazo6pats mpumep Ne 1 (c. 32), pemuts 3amaun Ne 1-3 (c. 33) B MeTOaMYECKHX
ykazaHusx «Pemenue 3agad no ¢pusudeckoit xumun» (A.M. I'po6os, E.M. Iliuce, A.B. Cupuk,
N.B. Tuxonos / SIpl'Y, 2010)
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4. Paznen 3.7. Pemnts 3amaun Ne 4, 5 (c. 33) B MeToauyeckux ykazaHusx «Pemienue 3anay mo
dbusnaeckoit xumun» (A.M. I'po6os, E.M. ITnucc, A.B. Cupuk, 1.B. Tuxonos / SpIl'Y, 2010)

5. Paznmen 3.9. Pazobpars mpumep Ne 3 (c. 32), pemuts 3agaun Ne 12-14 (c. 34) B MeTOAMYECKUX
ykazaHusx «Pemenue 3agad no ¢puzudeckoit xumun» (A.M. I'po6os, E.M. Ilmucc, A.B. Cupuk,
N.B. Tuxonos / SIpl'Y, 2010)

3ananus mo teme Ne 4 «JIeKTPOXUMHUA»

1. Paznen 4.3. Pazo6pars npumep Ne 3 (c. 38), pemuts 3amaun Ne 10-14 (c. 40) B MeToAHUECKHUX
ykazaHusx «Pemenue 3agad no ¢puzudeckoit xumun» (A.M. I'po6os, E.M. Ilimuce, A.B. Cupuk,
N.B. Tuxonos / SIpl'Y, 2010)

2. Paznmen 4.4. PazoGparp mpumepbl Ne 1, 2 (c. 37), pemmth 3amaun Ne 1-9 (c. 39) B
METOAMYECKHX YKa3zaHusax «Pemenue 3amau mo ¢usmueckorr xumum» (A.M. I'pobos, E.M.
[Tmucc, A.B. Cupuk, U.B. Tuxonos / SIpl'Y, 2010)

3. Pazmensr 4.8, 4.9. Pa3obpats npumep Ne 1 (c. 42), pemmts 3amaumr Ne 1, 5 (c. 43) B
MEeTOIuYecKnX ykazaHusx «Pemenue 3amad mo ¢usmdeckoit xumun» (A.M. I'po6os, E.M.
[Tnuce, A.B. Cupuk, 1.B. Tuxonos / Spl'Y, 2010)

4. Pasgen 4.10. Paso6pars mpumepsl Ne 2, 3 (c. 42), pemuth 3amaun Ne 2-4, 6-12 (c. 43) B
METOIMYECKUX YyKa3aHusax «Pemenue 3agad no ¢usumyeckoir xumum» (A.M. I'po6os, E.M.
[Tmucc, A.B. Cupuk, U.B. Tuxonos / SIpI'Y, 2010)

3ananus no teme Ne 5 « KuHernka XuMU4eCKHX peaKiuii»

1. Paznmen 5.2. Pemmte 3amaun Ne 1, 2 (c. 7) B mpakTukyme «Xumuueckas kuHetuka» (M.B.
Tuxonos, A.B. Cupuk, A.M. I'pobos / SApl'Y, 2020)

2. Paznen 5.3. Pa3zo6pats npumepsr Ne 1, 2 (c. 6), pemuts 3amgauu Ne 3, 4, 7, 10, 11 (c. 7, 8) B
npaktukyme «Xummdeckas kuHetuka» (M.B. Tuxonos, A.B. Cupuk, A.M. I'podos / Spl'Y,
2020)

3. Pa3nen 5.4. Pazo6pate npumepst Ne 1-3 (c. 10-13), pemnts 3amaun Ne 1, 2, 7-10 (c. 15, 16) B
npakTukyme «Xumuueckass kuHetuka» (M.B. Tuxonos, A.B. Cupuk, A.M. I'podos / Spl'Y,
2020)

4. Paznmen 5.5. PazoOpare mpumep Ne 1 (c. 23), pemuts 3amaun Ne 1-3, 6 (c. 25, 26) B
npakTukyme «Xumuueckas kuHetnka» (M.B. Tuxonos, A.B. Cupuk, A.M. I'po6os / Apl'Y,
2020)

5. Paznen 5.6. Pa3zoOpats npumepst Ne 1-3 (c. 18-21), pemmts 3amaun Ne 1, 5, 8 (c. 21, 22) B
npakTukyme «Xumuueckas kuHetuka» (M.B. Tuxonos, A.B. Cupuk, A.M. I'podos / Spl'Y,
2020)

6. Paznen 5.7, 5.8. Pazo6pats npumepsr Ne 1, 2 (c. 28-30), pemuts 3amaun Ne 1, 4 (c. 30, 31) B
npakTukyme «Xumudeckass kuHetnka» (M.B. Tuxonos, A.B. Cupuk, A.M. I'po6GoB / Apl'Y,
2020)

7. Paznen 5.13. Pazobpates mpumepst Ne 1, 2 (c. 35-37), pemmts 3amaun Ne 1, 3-6 (c. 37-39) B
npakTukyme «Xumuueckas kunetuka» (M.B. Tuxonos, A.B. Cupuk, A.M. I'pobdos / Spl'Y,
2020)

TecToBBIE 3aaHUA
(Oannvie 3a0anus pazmewenst ¢ DYVK Moodle u sensiiomes ob6s3amenvhvlmu 011 8bINOIHEHUS)
B niporiecce m3ydeHns Kypca CTyIEHTHI IOJDKHBI BHITTOJTHUTD TECTOBBIE 3a/IaHUS 110
CIIETYIOIIUM TEMaM:
1. UneansHbIe 1 peanbHbIe rasbl (7 BOpocos, 1 d.).
2. Hagana TepmonnHaMuku, Tepmoxumust (10 Bonpocos, 2 4.)
3. Xumuueckoe paBHOBecHe (6 Bompocos, 1 1.).
4. Dxcnpecc-Tect 1o TepmoanHamuke (10 Bonpocos, 10 muH.).
5. ®a3zoBoe paBHOBECHE B OJJHOKOMIIOHEHTHBIX CHCTeMaX. PacTBOpbI HEANIEKTPOIUTOB (6
BOIIPOCOB, 1 4.).
6. PacTBOpBI 371€KTPOIUTOB. DIEKTPONPOBOTHOCTH (7 BOIIPOCOB, 2 4.).
7. DNEKTPOABUKYIIME CUJIBI U TaJIbBAaHUYECKHE IEMEHTHI (9 BONIpPOCOB, 2 4.).
8. OcHoBHbIC MOHATHS KHHETUKH. DopmanbHas kuHeTHKa (9 BOIIPOCoB, 2 4.).
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9. BnusHue teMiepaTrypsl Ha CKOPOCTh XMMHUECKHUX peakluii (5 BOIIPOCoB, 2 4.).
10. KuneTrka ClI0KHBIX peakiuii (5 BOIpocos, 2 4.).

11. AHanu3 CIOKHBIX KHHETUYECKUX cXeM (4 3amanus, 4 4.).

12. Ilenubie peakiuu. PasBeTBieHHbIe nemHbie peakiun (10 Bompocos, 3 4.).

13. Teopuu ckopoCTe 37IeMEHTApHBIX peakluii (8 BOMpPOCOB, 2 4.).

14. BnusiHre cpefibl Ha CKOPOCTh XUMHYECKUX peakiuii (7 BOIPOCcoB, 2 4.).

15. Kunernka pOTOXMMHYECKHX peakuuii (6 BOIPOCOB, 2 4.).

16. Karanus (12 Bompocos, 3 4.).

B TecroBble 3ajaHusA BKJIIOYEHBl DPA3JIMYHbIE THUIMBI BOIPOCOB, TUIUYHbBIE IPUMEPHI
KOTOPBIX IPUBEJIEHBI JJaJIee.

Bonpocwi ¢ 6b160pom 00H020 unu HeCKOIbKUX OMEEMmos
Kakue u3 mpeicTaBiICHHBIX CIUHUIl U3MEPECHHUs SIBIISIOTCS OCHOBHBIMU B cucteme CU.
Bri0epuTe 0IUH WM HECKOJILKO OTBETOB:
N
ITa
°C
bi§
oap
aT™
MIT
MM PT. CT.

K

AN N NN N NENEN

Bonpocw HA coomeemcnieue
CooTtHecure MPUBCACHHBIC YTBCPKACHUA C HA3BAHUAMU (1)I/IBI/I‘~IGCKI/IX 3aKOHOB

ITocTOAHCTBO UKCIa MOJIEKYJI ra3a IIPU OAUHAKOBBIX 3akoH ABoraapo
BHEIIHUX YCIIOBHUSX

AJITUTUBHOCTH NapIUaIbHBIX JABJICHHI ra30B 3akon ['eii-JIroccaka
AJITUTUBHOCTH MAPIUATBHBIX 00HEMOB Ta30B 3akoH Amara

3akoH /lanbToHa
3axoH [lapns

Bonpocol ¢ enosicennvivu omeemamu. B OAHOM 3aJaHUM TpeasiaraeTcs HECKOJbKO
BOIPOCOB C BapHaHTaMU OTBeTa (yKa3zaHbl B (PUIYpHBIX CKOOKax) WJIM CBOOOJHBIMHU MOJSIMH
OTBeTa (TEKCTOBbIE, UNCIIOBBIE).

Jlisi HEeKOTOpOW XMMHMYECKOM peakluu, MpoTeKaromeld B KHUIKOM (asze, mpu IBYX
temneparypax 11 u T, (Ty < T,) maHbl 3HaYCHHS KOHIIEHTPAI[HOHHBIX KOHCTAHT paBHOBecHs: Kj
=700; Kz = 17. OTBeThTE Ha MIPE/ICTABICHHBIE BOIPOCHI.

1. Ilpu temmneparype T; BenuunHa AG’ {>0; paBHa 0; <0}. Ecnu koHIIEHTpanuu Bcex
pEeareHTOB M MPOAYKTOB B CHCTEME pPaBHbI 1 MOJIB/J, TO peakuus {IpOTEKaeT B CTOPOHY
MPOJYKTOB (ClIeBa HANpaBo); MIPOTEKAaET B CTOPOHY PEAareHTOB (CIIpaBa HAJIEBO); HAXOAUTCS B
COCTOSIHUU PaBHOBECHS }.

2. Ilpu temmneparype Ti BenuuuHa AGr, {>0; paBHa 0; <0}. Ecnu KoHIEHTpaIu1 Bcex
pEeareHToB M MPOAYKTOB B CHCTEME pPaBHBI 1 MOJIB/J, TO peakuus {IPOTEKAET B CTOPOHY
MIPOJIYKTOB (CJIeBa HAIpaBo); MPOTEKAET B CTOPOHY PEareHTOB (CIpaBa HAJIEBO); HAXOJIUTCS B
COCTOSIHUU PAaBHOBECHS }.

3. Ilpy NOBBbILIEHMH TEMIIEPAaTyphl PAaBHOBECHUE B pEaKUUH {CMEIIAeTCs B CTOPOHY
peareHToB (BJIEBO); CMEIIAETCS B CTOPOHY IMPOJYKTOB (BIpPaBO); HE cMemaercs). Peaxius
{ABISIETCS DK30TEPMUYECKOM; SABJISCTCS SHIOTEPMHUUECKOM; IpoTeKaeT 0e3 TertoBoro ¢ dexra}
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Bonpocul ¢ uucnogvim omeemom

JaBnenue HackieHHoro napa Bojsl npu 20 °C paBuo 17,54 mm.pT.cT. Paccunraiite
MOJIBHYIO JIOJTIO (B AOJISIX €AMHUIIBI) BOABI B BO3AYXE MPU JAHHON TeMIIepaType U HOpMaJIbHOM
JABJICHUU B YCIOBUSX €r0 HAChIEHUS BOIIHBIM mapoM (100 % BrakHOCTH BO3yXa).

Ortser:

Peumenue 3aa4 ¢ BBOAOM OTBeTa
(Oannvie 3a0anus pazmewenst ¢ DYK Moodle u senssiomesn o6s3amenvhulmu 011 6bINOIHEHUS)

B mpormecce m3ydeHus Kypca CTYIEHTHI JOJDKHBI BBIOJHUTH pemnTh 3aaaun B DYK

Moodle o cieayromum Temam:

1. UneanbHble u peanbHbie ra3sl (3 3a1aun).

2. Hauana TepmMoauHaMuku, TepMOXumMust (2 3a1aun).

3. Xumuueckoe paBHOBecue (4 3a1aun).

4. ®a30BOC paBHOBECHE B OTHOKOMITOHEHTHBIX CHCTEMax. PacTBOpbI HEAMEeKTpoinToB (4
3a/1a4n).

5. AHanmu3 ga30BbIX quarpaMm (2 3a1adn).

6. PacTBOpBI 371€KTPOIUTOB. DNEKTPOIPOBOAHOCTS (3 3a7aun).

7. DAEKTPOABUKYIINE CUJIBI U TaJbBAHUYECKHE PJIEMEHTHI (2 3a7aun).

8. Kuneruka peaknuii 1 u 2 mopsiaka (2 3agaun).

9. BausiHue Temiepatypbl Ha CKOPOCTh XMMHUECKHX peakiuii (2 3a1a4n).
10. Kunetnka clOXHBIX peakuuii (3 3a1aumn).

11. Teopuu CKOpPOCTEH IEMEHTAPHBIX PeaKiuii (2 3a1aun).

12. Karanus (1 3agayqa).

Bpemsi Ha pemenne 3amay HeorpaHudeHo. CTyIEHTHI JOJKHBI PELIUTh MpeJjiaracMbie
3ala9 W BBECTU PE3YJIBTAThl TPOMEKYTOUHBIX JICHCTBUH W KOHEYHBIE OTBETHl B
COOTBETCTBYIOIIIKE TOJs. B 3a1auax peann3oBaH pexuM MPOBEPKH OTBETOB: MOKHO MPOBEPUTH
BBEJICHHBIC OTBETHI WM, €CJIM OHH HEMPaBWIbHBIC, UCTIPABUTh OMIMOKH W TPOBEPUTH PEIICHUE
noBTopHO. Kaxkiast HeynayHas mpoBepka CHUYKAeT MaKCHMalbHBIM Oann 3a 3amanue Ha 20%.
Uto0b1 0TBET OBLT 3aCUMTAH KaK MPaBWILHBINA, PACXOXKICHUE OTBETA C MPABMIHHBIM 3HAYCHHEM
He J0DKHO mpeBbimath 1%. Ilpu pacxoxaenun He Oonee 2,5% OTBET 3acUMTHIBAeTCS Kak
YaCTUYHO NMPaBUJIbHBINA (IpU 3TOM CTyIEHT noaydaeT 50% oT MakcUMallbHOTO Oajula 3a Takou
otBetr). MiToroBas oreHka 3a 3aJaHHue OMpelessieTcs Kak cyMMa OIICHOK 3a KakIylo 3amady (c
Y4ETOM KOJMYECTBA IMOTMBITOK), KOTOpPBIE, B CBOIO OYEPENb, CKIAJIBIBAIOTCS W3 OICHOK 3a
OTJICTIbHBIE OTBETHI.

Ilpumep 3a0auu ¢ 66000M omeemos

Hcnone3ys meton Ban-nep-Baanbca, paccuurtaiiTe naBieHHE BHYTPH cOCyla 00BEMOM
0,6 1, 3anmosHenHoro 1,2 mone NO npu Temmeparype 268 K. Bpenurte pesynbTarbl
MIPOMEKYTOUHBIX BBIUMCIICHUHA U OTBET B COOTBETCTBYIOIIINE OIS

KoHncrantsl ypaBHenus Ban-nep-Baansca: a = b= 107

JlaBnenue raza: P = aT™M

PacyerHoe 3a1aHMe 110 TEPMOXUMUH
PaccuuTaiiTe BeIUYHHBI Anggs, ArH-?, Arsggs, ArGggs, ArG1Q U KOHCTaHTy

paBHOBECHUSI PpEaKIMKW TIPpU yKa3aHHOW Temmeparype. Paccumraiite 00BEMHBIH COCTaB
PaBHOBECHON CMeCH TpU yKa3aHHOM JaBIICHUU TPU YCIOBUHU, YTO MCXOIHBIC BEIIECTBA OBLIN
B35IThl B CTEXHOMETPUYECKHUX COOTHOIICHUSX.

Ipumepnvl uHOUBUOYATLHBIX BAPUAHMOS:

CO; + 3H, = CH30H + H,0O 500 K 20 at™
SO, + Cl, = SO,Cl, 500 K 15 at™m
CO + Cl, = COCl, 700 K 1arMm
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Kaoicovuti  cmyoenm  nonyuaem — unousuoyanvHoe 3adanue. Ilpoeepka  3a0amus
ocywecmensemes ¢ VK Moodle ananocuuno 3a0auam ¢ 6600om omeemos.

Pacuetrnoe 3aganne «IlocTpoenne quarpaMmmbl KUTIEHUS»

JlaHa 3aBUCHUMOCTH COCTaBOB JKHJKOW (ha3bl U HAXOAIIETOCS C HEMl B paBHOBECHH Iapa
OT TeMIIepaTyphl A1 ABYXKOMIIOHEHTHOU KUAKON cucTteMbl A — B npu NOCTOSSHHOM J1aBJICHUH.
MonsipHBIii cocTaB KUAKON (a3bl X M HACBIIICHHOTO Mapa y BRIPAXKEH B MPOIIEHTaX BeulecTBa B.
1. [lo mpuBeAECHHBIM JaHHBIM MOCTPOMTE AMArpaMMmy KHUIIEHHsS cucTeMbl A — B u omnpenenure
TOYKY a3€0Tpora.
s cuctemsl ¢ Mmossipaoi noier Ng % BemectBa B onpenenure:
2. Temnepatypy, IpU KOTOPOW HAUHETCS KUIIEHUE, U COCTaB IIEPBOTO Iy3bIpbKa Iapa Haj 3TOH
CUCTEMOI.
3. Temmeparypy, IpH 3aKOHYUTCS KUIIEHHE, U COCTaB MOCIETHEH Karui >KUIKOW (as3bl B ATOT
MOMEHT.
4. CocraB mapa ¥ COCTaB >KUIKOW (pa3pl, HAXOMAMIMXCS B PABHOBECHUH, €CIU AAHHYIO CHCTEMY
HarpeTh 10 TEeMIIepaTypsl 1.
5. Macchl )KMIKOCTH U Mapa IpH 3TOW TeMIlepaType, a TaKkKe MacChl KOMIIOHEHTOB B JKUJKOCTH
U Tape, eciiu o0I11asi Macca CUCTeMbI paBHa | Kr.
6. Kakoil KOMIIOHEHT M B KaKOM KOJHMYECTBE (I') MOXET OBbITh BBIJEIEH M3 CUCTEMBbI 0OIIEH
Maccoi 1 kr myreMm pekTudukanuu’?
7. Kakoro KOMIIOHEHTa U CKOJIbKO (I') HaJl0 A00aBUTh K JAHHOI CUCTEME, YTOOBI MOJYyYUIIACh
a3eoTporHas cucrema?
Ilpumep unousuoyanbHoz2o eapuanma:

X y T A H,O
0 0 373 B  HNOs3
8,4 0,6 3795 N 15

12,3 1,8 385 Ty 390
22,1 6,6 391,5
30,8 16,6 394,6
38,3 38,3 394,9
40,2 60,2 394
46,5 75,9 391
53 89,1 385
61,5 92,1 372
100 100 357
Kaoicovui cmyoenm nonyuaem umousudyanvroe zaoanue. Ilpedcmaenenue omeema Ha
3adanue ocywecmensemcs 6 DVK Moodle, nposepra npouzsooumces npenodasamenem epyunyio.

CemuHap mo remam
«IIpudausKeHHBbIE METOAbI XUMHYeCKOI KHHeTHKHU. LlenHbie peakuum»
IIpumep unousudyanbrozo eapuanma:
Peakuust B3aumopeiictBus O6poma u Bojgopoga Hy + Bro — 2HBr moxer mnporekats 1o
MEXaHU3MY:

Br, — 2Br’ k1
Brr+H, > HBr+H’ ko
H" + Br, - HBr + Br’ ks
H'+HBr—>H2+Br' ks
2Br — Br, k5

1. Onpe;[eJmTe AKTUBHBIC HCHTPBI, HJIA KOTOPBIX MOXHO HCIIOJbB30BATh HpI/I6JII/I)KCHI/Ie
KBa3UCTAllTMOHAPHOCTH.
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2. SlBnsiercst 1 gaHHas peakuus uenHoi? Eciu siBnsercs, yKakuTe THI KaXI0M CTaauu 1
BBIZICIIUTE 3BEHO 1ienu. Kakas cranus sBisieTcs JuMuTHpytomei? OTBeThl 000CHYHTE.

3. BeiBeauTe KMHETMYECKOE ypaBHEHHE JUIsl cKopocTu oOpazoBanus HBr (yurure ero
y4acTHe B cTaausx 2, 3 u 4).

4. Onpenenute nopsaku peakuu o Hy, Bro u HBr a) eciiu W3 >> Wy; 6) ecin W3 << W,.
Yewm sisercs HBr mist manHo peaknuu? SIBisieTcsl M IEMHOM peakius B KKIOM M3 ITHX
ciny4yaeB?

Kaoicoviii cmyoenm nonyuaem unousuoyanvuoe 3adauue. [Ipeocmasnenue omeema Ha
3a0anue ocywecmensemcs ¢ DYK Moodle, nposepra npouszsooumces npenodasamenem epyunyio.
Kaoicowvtit  cmyoenm npoeepsiem  pabomwvl  Opyeux CcmyoeHmo8 u Nnoayuaem 3d Mo
OONOJIHUMENbHYIO OYEHKY.

Koss1okBuyMslI

B mpouecce u3yueHuss Kypca CTYAEHTbl JOJDKHBI OTBETHUTh HAa BOIPOCHI YETHIPEX
KOJUIOKBUYMOB 10 TeMaMm: «['a3pl. Xumuueckas TepMoAauHaMuka», «Da30Bble paBHOBECHUS U
pacTBOpPbI», «IIEKTPOXUMHS», «KMHETHKa XUMHUYECKUX peakuuii». K KakIoMy KOJUIOKBUYMY
CTyZIEHTYy BblHaeTcs JnBa Bompoca mnocpenctBom OYK B Moodle. Chucok BompocoB k
KOJUIOKBUYMaM aHaJIOTUYEH BOMPOCAM K dK3aMeHY (CM paszzien 2) Mo COOTBETCTBYIOIICH TeMe.
CTyneHT yCTHO OTBEYaeT Ha BOIMPOCH KOJUIOKBUYMA, MCIIOJB3YS MOATOTOBICHHBIM KOHCIEKT
OTBETa, MPU HEOOXOIUMOCTHU MPENOIaBaTeNb 3a7aeT IONOJHUTENbHbIE BOMPOCH. KOMITOKBUYMBI
MIPOXOJIST B paMKax JIabOpaTOpHBIX padoT.

KonTtpoabnas padora Ne 1
(mpuBenEHBI TPUMEPHI IBYX BAPHAHTOB,
KOKIBIA CTYJCHT MOJTy9aeT WHANBHIYAILHOE 33/ IaHHC)
Bapmuanr 1.
1. Onpenenute GopMyity MpeaeabHOTO YriaeBOAOPOAa, €CIU OJUH IPaMM 3TOTO BEIIECTBAa MPH
298 K u 200 kIla 3anumaetr o6bem 144 mi.
2. Tlomarasi, 4To BOAa TMOTUHMHSICTCS YpaBHCHHMIO BaH-nep-Baanbca, BeIUMCIHTE KPUTHYCCKUE
napametpsl HyO — Temmepatypy, naBieHre U MoIbHBIH 00bEéM. [locTossHHBIE ypaBHeHuUs Ban-
nep-Baannca st Boqel cnepyronue: a = 5,464 J'IZ'aTM/MOJ'II), b =0,030 y1/m0u1b.

Bapuanr 2.

1. Kakoe KOMMYECTBO IHUOKCHIA Yriepojaa Mpu 5,066-105 ITa u 323 K 3aHuMaeT oOMHAKOBBIH
o0beM ¢ 1 r renus mpu 1,013-10" Ia u 273,15 K? UYemy paBHBI INIOTHOCTHU 3THUX I'a30B?

2. Beramcnure ¢ ucnonb3oBanueM kKodddunmenta cxxumaemoctu oobem 100 T atana mpu 367 K
U JaBJIEHUU 87 aTM.

KourtpoJsbHas padora Ne 2
(mpuBeIeHBI IPUMEPHI IBYX BapUaHTOB,
KaKIBIA CTYJEHT MOJIy4aeT HHAUBHUIYyaIbHOE 3aaHHE)

Bapuanr 1.

1. DHTanenus cropanus T0Ko3bl ipu 25°C paBHa —2816 kJ[/Mob. PaccuuTaiiTe SHTAIBITHIO
o0pa3oBaHMsl TJIOKO3bI M3 MPOCTHIX BELIECTB, €CIH CTaHAAPTHBIE TEIUIOTHl 00pa3oBaHUS
YIIJIEKHUCIIOTO Ta3a U KUAKOU BOJIBI paBHBI —393,5 n —285,8 k/[»/M0OJIb COOTBETCTBEHHO.

2. PaccunraiiTe M3MEHEHHE PHTPOINUHU MpU HarpeBanuu 287 T xjopuaa cepeodpa (T, = 728 K,

AHI?J‘I = 12886,7 Ixx/momp) ot 298 mo 870 K. Y nenpHbIE TEIIIOEMKOCTH XJIOpHUIa cepedpa

Crw) = 66,94 T/ (Momb-K); cpery = 62,26 + 4,18-10 2T — 11,3-10%/T? [/ (Mons-K).

3. PaccuuTatp obuiee naBiieHre, KOTOPOE HEOOXOIUMO MPUIIOKHUTH K cMecH 3 Moib Ho u 1 Mounb
N2, 9TOOBI MONY4YUTHh PAaBHOBECHYIO cMmech, coaepxaiyto 10% NHiz mo o6wsemy mpu 400°C.
KoucTanTa paBHOBecHs peakiun Nag) + 3Hyp = 2NHs mpu 400°C pasua 1,60-10*,
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Bapuanr 2.

1.1 monp kucnopozma, B3aThiid mpu 25°C m 1 arm, Harper NpH IMOCTOSHHOM JABJICHUU JI0
yaBoeHHUs oO0beMa. MoJsipHasl TETUIOEMKOCTh KUCIIopoja naetcsi BeipakeHuem: Cp = 31,46 +
3,39-10°T — 3,77-10°T? Jix/(monb-K). Paccunmraiite M3MeHEHHEe BHYTpPEHHEil SHEPIHH H
SHTAJIBIINY JIJIS1 ATOTO Tporecca. KHcmopoa MOKHO CUMTATh HICaTbHBIM Ta30M.

2. Paccuuraiite m3MeHeHHE SHTponuu mpu gobapieHnu 100 T 1bIa, HAXOASIIETOCS IIPH
temneparype 0°C, x 300 r Boxer (80°C) B H30JIMpPOBAaHHOM cOCyAe€. YAelIbHAas TEIUIOTa
n1aBJeHuUs Jbaa paBHa 335 Jk/r, yaenbHas TemioeMKocTh Bojbl 4,184 JIx/(r-K).

3. Jlana teMnepaTypHas 3aBUCHUMOCTb KOHCTaHTHI paBHOBecus peakiuu CO + Cl; = COClyy:

5
lgKp = g +0,247-1gT +0,18-10 3T — 0’151_%—7,86 . Haiinure 3nauenme A, H-? npu
700 K.
KonrpoJsbHas padora Ne 3
(mpuBeeHBI TPUMEPHI IBYX BApUAHTOB,
KaX/IbIi CTYZICHT NOJIy4aeT MHIUBUAYaJIbHOE 3aaHHE)
Bapuanr 1.

1. Ilpu uraBnennn denona (40,9°C) nusmeHenne oobema cocraBisieT 5,34 CM/MOIIb. DHTANBIINS
riaBiieHus ¢enona paBHa 28,7 kaw/r. Omnpenenure TeMmIieparypy IUIaBIeHUs (eHOJA TIOJ
nasienueM 100 at™.

2. JInOpoMdTHIIEH U TUOPOMITPOITMIICH TPH CMEIIEHUH 00pa3yloT MOYTH HJICAIbHBIC PACTBOPHI.
[Tpu 80°C naBnenue mapa nubpomsTHiieHa paBHO 22,9 klla, a nubpommponuiaena 16,9 xlla.
Paccuutarh cocTaB pacTBOpa, HaxXOSIIErocss B pPAaBHOBECHHM C MApoM, MaccoBas J0Js
nuopoMaITUIIeHa B KoTopoM pasHa 0,50.

3. PactBop, cogepxxammii 0,81 r yrneBonopona CpHansz 1 190 T 6poMucToro stuna, 3amep3aet
npu 9,47°C. Temneparypa 3amep3anus Opommucroro »stmwia 10,00°C, kpuockomuueckas
nocrosiaHas 12,5 K-xr/mMoas. Paccunrats N.

Bapmuanr 2.

1. Tpu miaenernn perona (40,9°C) H3MeHeHHe 0GbeMa COCTABIET 5,34 CM/MOIIb. DHTABIIHS
naBieHus: ¢eHosia papHa 28,7 kan/r. [lpu kakoMm maBieHUM Temreparypa IJiaBlieHus ¢GeHona
noBeicuTcs Ha 0,5°C?

2. Beraucnute koHcTaHTy ['eHpH 11t a3ota B Boze nipu 0°C, eciin ofuH 00beM BOJIBI MTOTIIOMIAET
0,0942 o6bemoB (H.y.) azora.

3. 9 r nonucTHpona pactBopeHo B 1 1 GeHszomna. Bricota cronbuka pactBopa (ruiotHoctsio 0,89
F/CM3) B ocmomeTtpe nipu 25°C paBHa 12,5 cMm. Paccuntars MosisipHYI0 Maccy MOJIUCTUPOIIA.

KonTtpoabsnas pa6ora Ne 4
(TpuBeICHBI TPUMEPHI IBYX BAPHAHTOB,
KOKIBIA CTYJCHT MOJy4aeT WHANBHIYAIbHOE 33/ 1aHHE)
Bapmuanr 1.
1. Hanucatp cxeMy TrajJlbBaHMYECKOTO 3JEMEHTa, cocTosiiero u3 meaHoro (+0,337 B) u
xjopHoro (+1,36 B) nsnektpomoB. Hammcare momypeakiiuu, TPOUCXOIAIIME Ha KaKIOM W3
AIIEKTPOJIOB, a TaKke olIiee ypaBHeHUE peakiuu. Paccuntars crannaptayto 3JIC u KOHCTaHTY
paBHOBecus peaknuu, a Takke DJIC u sHepruto ['m60ca mpu creayomux yCaoBUsIX: a(Cu2+) =
0,05 M, a(Cl")=0,3 M, P(Cly) = 580 mm pr. cT.
2. Onpenenuth CTaHIAPTHBIA OKHCIWTEIbHO-BOCCTAHOBUTENIBHBIN MOTEHIMAN IS Mpolecca
NO; + H,O + e = NO; + 20H, ecnu craHIapTHBI OKHCIUTEIBHO-BOCCTAHOBUTEIBHBIN
notennman s nporecca NOs + 2H" + & = NO, + H,0 pasen +0,80 B.
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3. YaenwHas snekrpornpoBogHocTs 0,1 M pactBopa azoructoit kucinotsl npu 25°C pasna 0,290
Cm/M. PaccumTtaiite MOJSpPHYIO 3JIEKTPONPOBOJHOCTh PACTBOPA, KOHCTAHTY IMCCOLMAIIUU
Kkucnotsl U pH pactBopa.

4. Hcnone3ys mnepBoe mnpubnmxenue Tteopun [lebas-Xrokkens, paccuutartbh KOd(PQPHUIIHMEHT
aktuBHocty uona AIY* B 0,001 momw/n pactBope Alx(SO4); mpu 25 °C. Kak usmenuTcs 3Ta
BEJIMYMHA, €CJIU K pacTBOPY J100aBUTH XJIOpH 1 HAaTpHs A0 KoHueHTpanuu 0,005 Moas/n?

Bapuanr 2.

1. HamucaTp cxemy rajJbBaHMUYECKOI'O 3JIEMEHTA, cocTosiiero u3 uumHkoBoro (—0,763 B) u
BOJIOPOJTHOTO 3JIEKTPOI0B. Hamucarp mosrypeakiuu, mporucxoasiiie Ha KaKJI0M U3 JIEKTPOJIOB,
a Takke obuiee ypaBHeHHe peakuuu. Paccuntars crangaptHyio 3/IC 1 KOHCTAaHTY paBHOBECHUS
peaknu, a Takxke DJC u snepruro ['m60ca npu ciaeayrmmux yCiIoBUIX: a(Zn2+) =0,2M, P(Hy)
=2arm, a(H) =1M.

2. PaccuuTarth CTaHIApTHBIA OKUCIHMTEIBHO-BOCCTAHOBHTEIBHBI IMOTEHIMAT CHCTEMbI
Pb**/Pb**, eciu u3BecTHBI CTaHapTHBIE IeKTpoxHbIe moTeHmanst Pb*/Ph (+0,77 B), Pb*/Pb
(-0,13 B).

3. YaenpHas 3JIEKTPOIPOBOIHOCTH HAchImeHHOTO pacTtBopa AglO; mpu 298 K paBHa 1,82-10°°
CM/M, yaelmbHas SJIEKTPONPOBOIHOCTH BOABI IPH TOM ke Temmeparype pasna 1-107* Cwm/m.
PaccuuTarh pacTBOPHMMOCTh W NMPOU3BEIACHUE PACTBOPUMOCTH COJIM, & TAaK)KE YHCIIO TepeHoca
KaTHOHA B HACBIIICHHOM PacTBOpeE.

4. PaccuuTtaiiTe yAeIbHYIO 3JEKTPOINPOBOAHOCTh 5 .10™* M Bogmoro pacreopa KBr mpu 25°C,
CUMTas, 4YTO TMOJBHXHOCTH HOHOB TIPU O3TOW KOHIIEHTPAlMK PAaBHBI HX MPEISIbHBIM
NOJBWKHOCTSIM. Yepe3 cioil pacTBopa JUIMHOM 3 CM, 3aKJIIOUEHHBIM MEXIy 3JEKTpOoJamMu
IUTOMAABIO 5 cM?, MPOITyCKAIOT TOK critoii 2 MA. Kakoe paccrosuue npoiinyt noust K i Br 3a
yac?

KonTtpoabnas padora Ne 5§
(mpuBeaeHBI MPUMEPHI IBYX BapHAHTOB,
KaX/IbIi CTYZIeHT NOJIy4YaeT MHIUBUAYyabHOE 3aaH1e)
Bapuanr 1.
1. Peakiust mepBoro nopsijika 3aBepLInTCs NPakKTUYECKH MOJHOCThIO (Ha 99,9 %) 3a 160 MuH.
Omnpenenuts BpeMs NOJTyNpeBpallieHus BemecTsa A.
2. Papukan ClO OpIcTpo pacnagaercs B pe3yJbTaTe peakluu:

2CIO =Cl, +0..
brumn MOJIYYCHBI CIICAYOINC KUHCTUUICCKHUEC JaHHBIC:
t10°, ¢ 0,12 |062 |09 |160 |3,20 |4,00 |575

[CIO] 10°, mons/n | 8,49 |7,69 [7,10 | 6,38 |520 [4,77 |3,95
Omnpenenure NopsA0K U KOHCTAaHTY CKOPOCTH JaHHOW pEaKIUH.
3. IIpu n3ydeHnH nocaeq0BaTeIbHON PEeakIMK EPBOIO MOPSIAKa

A4 5B 5C
OBLII0 0OHAPYXKEHO, YTO MaKCUMAaJIbHAs KOHIIEHTpallus BenlecTBa B mocturaercs B MOMEHT
BpeMeHu 34,4 MUH, IPH 9TOM KOHIIEHTpaIus BemecTBa A coctasisier 17,9% ot
nepBoHavyaibHOM. ONpeennTh KOHCTAaHTBI CKOPOCTH K; 1 Ko, a Tak:ke BBIXOJ KOHEUHOTO
npoaykta C uepe3 70 MHH mOCJie HaYaJIa peaKyH.
4. ITo 3Ha4eHHUSIM KOHCTAHT CKOPOCTEH TIPU ABYX TeMIIepaTypax OMpeeNIUuTh YHEPTHIO
aKTHBAIIMH, KOHCTAHTY CKOPOCTH TIPH TeMreparype T3 U TeMIepaTypHbid KodhpuimeHt
CKOPOCTH peakiuu B ypaBHeHuu Bant-T'opda: T1 = 574 K; ky = 0,0856 n/(Mons-Mun); T, = 497
K; k, = 0,00036 n/(monb-muH); T3 =524 K.
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Bapuanr 2.

1. B peakiuu Broporo mopsaka 2A — B mipu [A]o = 2 MoIb/11 CTENCHD MTPEeBpaICHHs BEIIECTBA
A depe3 8 MUH 10cIIe Hayaja peakuuu coctasuia 18 %. OnpenenuTs BpeMs MOJIyIpEBpalleHUs
BellecTBa A, €clii ero HauajabHasl KOHIIEHTpalus Oy1eT paBHa 3 MOJIb/II.

2. ®eHWIIMa30XJI0pu pa3aaraeTcs N0 ypaBHEHUIO:

CeHs5N,Cl = CgHsCI + No.

[Tpu Temmeparype 323 K u HayanbHO#M KoHIEeHTparuy 10 1/1 ObUIH MOTYYESHBI CIIeTyIOIINe

pe3yJIbTaThI:
t, MunH 6 9 12 14 | 18 | 22 | 24 | 26 | 30 0
Vy ,em | 19,3]26,0 32,6 | 36,0 41,3 |45,0 465 | 483|504 | 583
2

Ornpenenure NOpsAOK peakIuu U KOHCTAHTY CKOPOCTH.
3. Peakuus pa3noxeHus BelecTBa A MOXKET MPOTEKaTh MapajljIeNIbHO 110 TPEM HalpaBICHHUIM:

kl B

ALt sC

KonnenTpanuu npoaykToB B CMECH Yepe3 5 MUH MOCIIe Havalla peakiuu Oblu paBHbl: [B] = 3,2
Mo/, [C] = 1,8 monw/mn, [D] = 4,0 monw/n. Onpeenute KOHCTAaHTBI ckopocTH Ky, Ko 1 Ka, eciin
nepuoJ nonypacnazia semiecrsa A paseH 10 MuH.

4. Ilo 3Ha4EeHHUSIM KOHCTAHT CKOPOCTEH MPH ABYX TEMIIEpaTypax OMpeeIUTh SFHEPTHUIO
aKTHBALIUU, KOHCTAHTY CKOPOCTHU IIPU TeMIepatype T3 u TeMrepaTypHbiil KO3QPHUIeHT
CKOPOCTH peakiuu B ypaBHeHuu Baunt-T'odda: T; = 599 K; k; = 0,00146 i/(monb-mun); T, = 672
K; k, = 0,0568 51/(monb-mMuH); T3 = 648 K.

KpnTepml OLCHUBAHMA PE3YJIbTATOB TCKYLIECI0 KOHTPOJISA YCIIEBAEMOCTHU

dopma TEeKyIIero
KOHTPOJIA
yCIIEBAEMOCTH

Hp aBHJIa BBICTABJICHUSA OLICHKU

Onpoc, KOJIIOKBUYM

- Omauyno BBICTABIISICTCS 32 MOJIHBIN OTBET Ha MOCTaBJICHHBIA BOIIPOC
C BKJIIOYCHHEM B COJCp)KaHHEe OTBETa pacckaza  (JIEeKIHH)
TIperoIaBaTels, MaTeprajoB YUIEeOHUKOB, JIOTIOTHUTEIBLHOM
JUTEPATYPhI 0€3 HABOJISIIIUX BOITPOCOB; TIOJTHOE BHITIOJTHEHUE 3a/IaHUS.
- Xopouto BBICTaBISETCS 3a MOJHBIM OTBET HA MOCTABJICHHBIN BOMPOC B
obbeMe pacckaza (JIEKIMK) TMperojaBaTeNiss C BKJIIOUYCHHEM B
CONlep’)KaHWe  OTBETa  MATepUAIOB  YYEOHHMKOB C  YETKHUMH
MTOJIOKUTEITLHBIMHA OTBETAMH Ha HABOJISAIINE BOTIPOCHI IPEIO1aBaATEIIS;
BBIIOJIHEHHE 3aJaHMs C HE3HAYUTEIbHBIMY OIIHOKaMU.

- Yooeremsopumenvro BBICTABIAETCS 32 OTBET, B KOTOPOM O3BYYCHO
OoJee MOJOBUHBI TPeOyeMOro MaTepuana, ¢ MOJ0KUTEIbHBIM OTBETOM
Ha OOJNBIIYI0O YacTh HABOASIIMX BOMPOCOB; WIHW OOYYAIOIIHIACS
MPUCTYIII K BBITTOJIHEHUIO 33aHUSI, HAMETUJI aITOPUTM PEIICHUs, HO
JOITYCTHJI CEPhe3HBIC ONTUOKHU Ha dTanax perieHusl.

- Heyoosnemeopumenvho BBICTaBISIETCS 3a OTBET, B KOTOPOM
03BYYCHO MEHEE IOJOBUHBI TPEOYEeMOro Marepuasa Wid He 03BYy4EHO
TJIABHOE B COJEPIKAHHWH BOIPOCA C OTPHUIIATEIHHBIMA OTBETaMU Ha
HaBOJISAIIME BOIMPOCH], WJIM OOYyJaIONMUNUCS OTKa3alics OT OTBeTa 0e3
MPEIBAPUTEIILHOTO  OOBSCHEHUS  YBAKUTEIBHBIX MPUYUH; WU
oOydJaronuiicss He MPHUCTYIAd K BBITOJHEHHUIO 3aJIaHUsl WA HE CMOT
BBIPA0OTATh AITOPUTM €T0 PEIICHHUS.

Tecr, 3amaun ¢

- Omauuno BeIcTaBuseTcs 3a 90% npaBUIIBHBIX OTBETOB.
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BBOJOM OTBETA,
pacyCTHOC 3aJaHUC
M0 TCPMOXHUMHH

- Xopowio BwicTaBisgercs 3a 70% MpaBUIIbHBIX OTBETOB.

- Yooenemeopumenvro BeicTaBnsercs 3a 50% NpaBUIIbHBIX OTBETOB.

- Heyoosnemeopumenvno BbicTaBisercs npu Hanuuun meHee 50%
MPAaBWIBHBIX OTBETOB WJIM MPU OTKa3e OOYYarOIIerocs IPOUTH
TECTOBBIN KOHTPOJIb.

Konrponbnas pabora,
pacueTHOE 3aJlaHue
«Ioctpoenue
JarpamMmbl
KHIICHU», CCMUHAP

- Omauyno BBHICTABISIETCS, €CIU OOYYaIOLIUIICS BBIMOJHUI PadOTy
(oOmuit  TPOLIEHT BBINIOJIHEHHWS 3amaHui  He MeHee 90%),
JEMOHCTPHUPYET 3HAHUS TEOPETUYECKOTO U MPAKTHUECKOTO MaTepraia
1o TeMe paboThl, MAaET MPABWIBHBIA aJITOPUTM PEIICHUS.

- Xopowo BBICTABISETCS, €CJIM OOYYAIONIMIICS BBIMOIHUI PaboTy ¢
HeOOJIBIIMMH HeoueTaMu (OOIIMI MPOICHT BBHITIOJIHCHUS 3a/IaHUI He
menee 70%), AEMOHCTpUpPYET 3HAaHHUS  TEOPETUYECKOTO U
MPAaKTHYECKOTO  Marepuaisa 1o  TeMe  paboThl,  JOIMycKas
HE3HAYUTEJIBHBIE HETOYHOCTH IPH WX TMPUMEHECHHUHM H BEIOOpPE
QJITOPUTMA PEIICHUSI.

- Yooenemeopumenvbrno BBICTABIACTCS, €CIA OOYYAIOMIUKCS B IEJIOM
BBIMOJIHWJI paboTy (OOIIMI MPOIICHT BBIMOJIHEHHS 3a/laHUil HE MEHEe
50%), morycKkasi CyIeCTBeHHbIC HEJIOUEThI, B TOM YHCJIE IIPU BBIOOpE
ITOPUTMA PEIICHUSI.

- HeyoosnemgopumenvHo BBICTABISIETCS, €CIU OOYdJalOLIUiicS He
CIPABWICS C BBIOJHEHHEM 3ajaHus (OOIIMH TPOICHT BBITOIHEHHS
3amanuii MeHee 50%), HE CMOT BBHIOpATh ANTOPUTM €ro pEHICHUs,
MPOJICMOHCTPUPOBAB CYILECTBCHHBIC MPOOEIIbI B 3HAHUSIX OCHOBHOTO
yueOHOro Marepuara.

JlaGoparopHast paboTa

- Omauuyno BBICTABIAETCS, €CIU OOyJaroIlUics HMeeT TIyOoKue
3HaHMUS Yy4yeOHOro Mmarepuaia IO TeMe JlabopaTopHOl paboThI,
MIOKa3bIBA€T  YCBOEHUE  B3aUMOCBSI3M  OCHOBHBIX  IOHATHH
UCIOJIb3yeMBIX B paboTe, CMOI OTBETUTh Ha BCE YTOUHSIOIIME U
JIOTIOJTHUTEIIbHBIE BOIIPOCHI, IEMOHCTPUPYET 3HAHUS TEOPETUYECKOTO
W TPaKTHYECKOTO Marepuaja Mo TeMe JabopaTopHOl paboTHI,
ONpeenseT B3aMMOCBA3M MEXAYy IIOKa3aTelasMu 3aJadd, MJaér
MPaBWJIbHBIN aJTOPUTM DPELIEHUS, ONPEeNieT MEXINCHUIIIIMHAPHBIE
CBSI3M 110 YCIIOBHIO 33JIaHUS.

- Xopowo BbICTaBIsETCS, €ciu OOydarolIuics TIoKa3al 3HaHHe
y4eOHOro MaTepualia, yCBOWJI OCHOBHYIO JIUTEPATYPy, CMOT' OTBETUTh
MOYTH TOJIHO Ha BCE 3aJlaHHbIE JIONOJHUTENIbHbIE U YTOYHSIOIINE
Bonpockl. OOyuaronuiics 1eMOHCTPUPYET 3HAHHUS TEOPETUUYECKOTO U
MPAKTHYECKOTO MaTepHaia Mo TeMe JabopaTOpHOM pabOThI, TOMyCKas
HE3HAYUTEJIbHBIE HETOYHOCTH NPU PEIICHUU 3a/ay, UMEsl HEMOJHOE
MMOHMMAaHHE MEXIUCUUIIMHAPHBIX CBSI3e MpPH MPaBUILHOM BHIOOpE
JIrOpUTMa PELICHUS 3aJaHusl.

- YooenemeopumenvHo BBICTABISIETCS, €CIM OOyYaIOUIUICS B LIEJIOM
OCBOMJI MaTepuasl JjabopaTopHOW pabOThl, OTBETWJI HE Ha BCe
YTOYHSIIOLIME W JIONOJHUTENbHbIE  BONPOCHl,  OOy4arouiuiics
3aTPYIHSETCA C MPABUIBHOW OLIEHKOW MPEMJIOKEHHOW 3a1auu, NaET
HEMOJIHBIM OTBET, TPEOYIOMINUKA HaBOJSIIINX BOIPOCOB MPENoiaBaTes,
BBIOOp anropuTMa pemeHus 3aJaud BO3MOXKEH IPH HABOISIIMX
BOIIpOCaX MpernoaaBaTes.

- HeyooenemeopumenvHo BBICTABISETCA O0YyYaloOmEMYCsl, €CIH OH
MMeEeT CYILEeCTBEHHbIE NpOoOenbl B 3HAHUAX OCHOBHOTO Y4eOHOTO
MaTepuana JjaboparopHoi paOOTBI, KOTOpPBIM TOJHOCTHIO HE
PacKpbLI
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@OH/IBI OLIEHOYHBIX CPEACTB MO AUCIUIUIMHE MPEAYCMaTPUBAIOT IPOBEPKY MHANKATOPOB
JIOCTHKEHHUS KOMITETEHIUM.

2 Cniucok BONpoOCcoB M (MJIM) 3aJaHUH JIJIA TPOBeieHusI POMeKYTOUYHOI aTTecTallu

Cnucok BONPOCOB K 3K3aMeny (5 cemecTp)

1. Ilapamerpsl coctosiHus ra3oB. HMneanbHblii ra3. ['asoBble 3akoHbl. HopmanbHble u
CTaHapTHBIE YCIOBHSL.
2.  IlonsaTtue o mapruaJbHOM JAaBJICHUH M HapIHaTbHOM 00bEeME KOMIIOHEHTA T'a30BOM CMECH.

3akoHs! JlanbTOoHa M AMara, CIeACTBUS U3 HUX.

3. OTkIOHEHHS pealbHBIX Ta30B OT 3aKOHOB HJEAIbHBIX Tra30B. CKMKEHHE Ta30B.
Kpurnyeckoe cocTosiHie U KpUTHYECKHUE TTapaMETPBhI.

4.  VYpaBHenue Ban-nep-Baannca. IlpuBenennbie mnapamerpsl. llpuBeneHHoe ypaBHeHUE
COCTOSIHUSA. 3aKOH COOTBETCTBEHHBIX COCTOSIHUH.

5.  BrluncieHne COCTOSIHHS pealIbHBIX T'a30B M X CMECed ¢ MCIOb30BaHNEeM Kod(huUIeHTa
C)KMMAEMOCTH.

6.  OcHOBHbBIC OHATHUS TEPMOAWHAMHKH. Buabpl cucrem u mporeccoB. CBoiCTBa, mapaMeTpsl
U QYHKIUU COCTOSTHHSL.

7.  @OopMyIUMpOBKHM IE€pBOr0 Hayaja TEPMOAMHAMUKHU JUISI KPYTOBBIX M HEKPYIOBBIX
npoleccoB. BHYTpeHHss »Heprus M SHTAIbOUS — TEPpMOAMHAMUYECKHE (DYyHKIUH
cocrosiHusl cucreMbl. llpuMeHeHue mepBoro Hayajla K OTAEIbHBIM IIpoLEccaMm
(u3oxopHOMY, H300apHOMY, aguadbatndeckomy). PaboTa pacuiupenus uaeaibHOro rasa.

8. 3akon I'ecca m cnencrBue u3 Hero. lloHsTHe O Temorax oOpa3oBaHUS W CrOpaHUs.
CranpapTHblif TemnoBoi 3¢ dexT u ero pacyer.

9.  Temmoemkocts Ta3oB. CpemHsisi W WCTHHHAs, W30XOpHas W W300apHas, MOJspHAsS M
yJllenbHas TemaoeMKocTu. YpaBHeHue Kupxroga B nuddepeHnalbHOM U HHTErPAIbHOM
BBIPAKECHUSIX.

10. Camonpou3BOJIBbHBIE U HECAMOIIPOU3BOJIbHBIE MpoliecChl. PaBHOBECHbIE M HEPABHOBECHBIE
npoueccsl. PopMynuMpoBKa U MaTeMaTHMYeCKO€  BBIpaXXEHHE BTOPOro  Hauaia
TEPMOJUHAMUKHU.

11. DOwuTpomnus — TepMoauHaAMHUecKas QYHKIUSA COCTOSHUS cUCTeMBbl. MI3MeHeHnue sHTponuu B
00paTUMBIX 1 HEOOPATUMBIX Mpolieccax. BelurcieHre n3MeHeHUs! SHTPOIUH B pa3IMUHbIX
npoueccax (M30TEPMHUECKOM, M300apHOM, M30XOPHOM, NPU PACIIMPEHUH HAEAIHHOTO
ra3a, B XMMHUYECKOH peakiun).

12. U3MmeHeHHE SHTPONUHU KaK KPUTEPHUH CAMOIPOHM3BOJIHHOCTH IMPOIECCOB M PABHOBECHS B
M30JIMpOBaHHbIX cucTemax. CTaTHcTHYECKas MpUpOoJa BTOPOro Hadaia TEPMOAMHAMMKH.
TepmonnHamuueckass BEpOSATHOCTh. YpaBHeHHe bombnmana. Ilocrynar Ilnanka. Tpetse
HA4aJI0 TEPMOJUHAMUKHU.

13. TepmomuHamuueckue (GYHKIUU COCTOSIHHS CHUCTEMBl B HEH3OJIMPOBAHHBIX CHCTEMaXx.
MaxkcumanbsHast pabota M 3Heprusi [empMmronblia, MakcUMallbHas MoJjie3Hass paboTa H
sHeprusi [ub6ca. Oueprus ['enpmronmpua u  sHeprus [ub0Oca Kkak KpuTepuu
CaMOIIPOU3BOJIBHOCTH ITPOLIECCOB U PAaBHOBECHSI B HEU30JMPOBAHHBIX CUCTEMAX.

14. DOmueprus ['enpmronsia u sHeprus ['n06ca kak xapakrepuctiuueckue QyHKIUHU. Y paBHEHHS
['n66ca-I'enpmronbua.

15. 3aBucumocTh AG? OoT Temmeparypsl. Beruucnenue wu3meHeHus sHeprun ['nubbca B

xuMuueckou peakuuu. Meron Temkuna-IlIBaprimana.

16. Heupeanbuble cuctemsl. [loHstne o ¢QyruTMBHOCTM M akTUBHOCTH. CTaHAapTHbIE
COCTOSIHMS IJIs Fa30B, KUAKUX U TBEPABIX BEIIECTB U I PACTBOPOB.

17. Xumunueckui noreHuuag. 3aBUCUMOCTb XHMHYECKOTO NOTEHIMAda I HMICAIbHBIX M
HEUJICaIbHBIX CUCTEM.

18. KoncranTa paBHOBecUs Ui UACATbHBIX U HEHJCAIbHBIX CHCTEM. 3aKOH JIEHCTBYIOIIMX
Macc. Pacuer paBHOBECHSI TOMOT€HHBIX U T'€TEPOTCHHBIX PEAKLIUN.
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19.

20.

21.

22.

23.

24,

25.

26.

27.

28.

29.

30.

31.
32.

33.

34.

35.

36.

37.
38.

39.
40.

41.
42.

VYpaBHEHHE HW30TEPMBl XUMHUECKOW peakUuu. YpaBHEHHE H300apbl U H30XOpHl B
mubdepeHIMaTbHOM U HWHTErpalbHOM BBIpaXEHHUSX. BiusHue BHEMIHUX YCIOBUN Ha
XUMHYECKOE paBHOBECHE.

@a3a, cocCTaBISIOLIEE BEUIECTBO, YHCIO KOMIOHEHTOB W YHUCIO CTENeHell CBOOOBI.
Ycnosue paBHoBecus (a3. [Ipasuio ¢as.

Juarpamma coctosiHus BoAbl. TpoiiHas Touka. JluarpaMma COCTOSIHUS CEPBI.

VYpaBuenue Kiayzuyca-KianeiipoHa u €ro npuMEHEHUE Ui MPOLIECCOB HCIAPEHUS U
IUIaBJICHUs. BhIunciieHne TemaoT ucnapeHus KUAKOCTeH aHATUTUYECKUM U TpadudecKum
CIIOCOOAMHU.

3akon Payna s npenenbHO pa30aBiICHHBIX PACTBOPOB HEANEKTPONUTOB. [loHmkeHHE
TEMIEpATypbl 3amep3aHusl pacTBOpoB. [loBbllIeHME TeMmIiepaTypbl KUIIEHUS PacTBOpPOB.
OcmoTtuueckoe faBiaeHue pacTBopoB. M3oToHnueckuit ko duimeHt.

Wneanpuble pacTBOpbl. 3akoH Paynsa. VYcioBus o0pa3oBaHusi WJCAIbHBIX PAacTBOPOB.
Huarpammsl «CoctaB — naBneHue napay, «CocraB — TemrepaTypa KUIeHUs».
Heuneanbubie pactBopbl. IlonoxuTenbHble W OTpULIATEIbHBIE OTKJIOHEHHS OT 3aKOHA
Payns u ux npuuunsl. duarpammsel «CoctaB — naBineHue mnapay», «CocraB — TemmepaTrypa
KUTICHUS.

Huarpamma «CoctaB — TemnepaTypa KuneHus». Kpusble skUIKOCTH U napa. TemmepaTtypa
Hayaja KUIIEHUS M COCTaB IEpPBOro Iy3blpbka mapa. TemmepaTypa KOHLIA KUIIEHUS U
COCTaB MOCHEeAHeH Karu xkuakoctu. [IpaBumno peryara. JJucTUisnusa u peKTHPUKAIUS.
CooTHoIIEHHE MEXAYy COCTaBaMU XUAKOCTU W Mapa JUlsl HAEalIbHBIX M HEWJICANbHbBIX
pactBopoB. Koaddumuenr orHocutensHOM  serydecTdH. 3akoHbl  KoHoBasoBa.
A3eoTpoIHbIE PaCTBOPBHI.

PaBHOBecHEe KUAKOCTH-)KHAKOCTH B JIBYXKOMIIOHEHTHBIX cHucTeMaX. Kputuueckas
TeMIEepaTypa paCTBOPEHHUS.

PaBHOBecHe map — KMJAKOCTh B CUCTEMAX C OIPAaHUYEHHOM B3aMMHOUW pPacTBOPUMOCTBIO
xuakoctel. Jlnarpammel «CocTaB — gaBieHue napa», «CocrtaB — Temneparypa KUIEHUsD».
PaBHOBecue map — KHAKOCTb B CHUCTEMAx C B3aWUMHO HEPACTBOPUMBIMHU >KUJKOCTSMH.
Juarpammsl «CoctaB — qaBieHue napa», «CocraB — TemnepaTrypa kKurneHus». [leperonka c
BOJSTHBIM TIapOM.

PactBOpuMOCTB Ta30B U TBEPABIX TEN B KUIKOCTIX. 3akoH ['enpu. Ypasaenue [lpenepa.
JuarpaMMbl TJIaBKOCTH CHUCTEM C HEOTPAaHUYEHHOM pPACTBOPUMOCTHIO KOMIIOHEHTOB B
KUJKOM U B3aIMHOM HEPaCTBOPUMOCTHIO B TBEPJIOM COCTOSHUSAX. DBTEKTUUYECKHE CMECH U
UX CBOWCTBA.

JlmarpamMmbl IJIaBKOCTH CHCTEM C HEOIPAaHHYEHHOW PacTBOPUMOCTHIO KOMIIOHEHTOB B
JKUJKOM U OrpaHMYEeHHOW B3aUMHON pacTBOPUMOCTBIO B TBEPIAOM COCTOSTHUSIX.
DBTEKTUYECKHE W MIEPUTEKTHUIECCKUE TOUKH.

JuarpamMmpl TIIaBKOCTH cMmeceld H30MOpGHBIX KoMrmoHeHToB. [IpaBunma [ubbca -
Pozeboma.

JlmarpamMmpl TJIaBKOCTH CHCTEM C 00pa3oBaHUEM XMMHUYECKUX COSAMHEHHM, MIaBSIINXCS
KOHTPYJHTHO.

JlmarpamMmbl TIaBKOCTH CHCTEM ¢ 00pa30oBaHHEM XHMUYECKUX COEAMHEHUU, TUIABSIIIUXCS
WHKOHTPYIHTHO.

Tepmuueckuit ananus. [loctpoenue guarpaMm MjaaBKOCTH 1O KPUBBIM OXJIAXKCHUS.
I'paduaeckoe w300pakeHWe cOCTaBa TPEXKOMIOHEHTHON CHUCTEMBI. TpeyronpbHUKH
['n66ca u Pozeboma.

PaBHOBecue KpHUCTaLIbl — KUAKHN paCTBOP B TPEXKOMIIOHEHTHBIX CHCTEMAaX.

PaBHOBecue JXHAKOCTH — KHUAKOCTh B TPEXKOMIIOHEHTHBIX CcHCTeMax. Jluarpammsl
PacTBOPUMOCTH TPEX JKUIKOCTEH € Pa3IMYHBIMUA 00JACTSIMH PACCIOSHUS.

Pacripenenenue pacTBOpPsSIEMOT0 BEIIECTBA MEXKTY IBYMS KUIKUMH (ha3zamu. DKCTPAKIIHSL.
MexmolekynsspHOe B3auMOJIeiicTBHE. BaH-aep-BaasbCcoOBBl CHIIBI M crenuduaeckoe
B3aWMO/ICICTBHUE.
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Cnncok BONpocoB K 3k3aMeHy (6 cemecTp)
PaBHOBecue B pacTBOpax dJIEKTPOJUTOB. TeopHusi SIEKTPONIMTHYECKON IHCCOLMAalUU
Appennyca. Mexanusm gucconmanuu. CunbHele U cialble  AMeKTpoduThl. CTerneHb
nuccormanuu. KoHcranta auccoumanmu. 3akoH pasBeneHus OctBanpaa. Jluccoumarus
BOJIbl, HOHHOE ITPOU3BE/ICHUE BOJIb, BOAOPOIHBIN [10KA3aTENb.
CunpHbIe 3JEKTPOIUTHI. AKTUBHOCTh U KOI(PPUIIMEHT akTUBHOCTU. OCHOBHBIE HOHSTHUSA
AIIEKTPOCTATUYECKON TEOpUH pa30aBICHHBIX PACTBOPOB CHIIBHBIX AJIEKTPONUTOB Jlebas u
['okkens. Honnas cuna pactBopa. BbrlumcineHue cpeaHUX HOHHBIX KOI(PPHUIIMEHTOB
AKTHUBHOCTH.
HepaBHOBecHbIE TPOLECCHI B pACTBOPAX 3JIEKTPOJIUTOB. CKOPOCTH JIBHKEHMS MOHOB. Yucia
nepeHoca.  OJIEKTpUYecKass IMPOBOJAMMOCTb  pPAacTBOPOB  BJIEKTPOJUTOB. Y JesbHas
3JIEKTPONPOBOJHOCTb, €€ 3aBUCUMOCTh OT KOHIIEHTPALIUK U TEMIIEPATYyPHI.
MouisipHasi 3J1€KTPONPOBOIHOCTb, €€ 3aBUCUMOCTb OT KOHLIEHTPALIUU U TEMIIEpaTypbl. 3aKOH
Konppayma. [loaBrxHOCTH HOHOB. BhIuKciieHHE CTENIEHN JUCCOLMALMU U YUCEIT IEPEHOCaA.
BnusiHue MEXHOHHOTO B3aMMOJEHCTBHSL Ha 3JIEKTPONPOBOJHOCTH PACTBOPOB CHIIBHBIX
AIEKTPONUTOB. DieKTpodopeTnueckuid u penakcanuoHHbiil 3¢ dektol. Dddextrr [Jledas-
®anpkeHrareHa u Buna.
KoHaykTomMeTprueckuii MEeTOJ ONpeleieHUuss KOHCTAHT AUCCOLMALMM U IPOU3BEICHUN
pactBopuMoctu. OmnpezneneHne W3MEHEHHUs >Hepruu ['mbOca W SHTANBIMM B Tpoleccax
aucconanuu U pactBopeHus. Konmykromerpuueckoe TtuTpoBaHue. KpuBble TUTpOBaHUS
CUWJIbHBIX U CJIa0BbIX KUCIIOT IIEJI0YBIO.
Bo3HUKHOBEHHE CKayka TMOTEHIMala Ha TpaHUIe OJJIEeKTpoa (MeTami) — pacTBOp
ANEKTpoauTa. [IBOWHOW SJIEKTPUYECKHI CJIOW M €ro cTpoeHue. ['albBaHMYECKHI DJIIEMEHT.
Juddy3noHHbII MoTEHIMAT.
OnexTpoJBMKyllas cuia. YpaBHeHHe HepHcTa u ero BbIBOJL Ha OCHOBE YypaBHEHUS
uzotepmbl. [Ipumenenune ypaBHeHuss Hepucra k osnementy Sfkoom — JlaHuoms.
TepMoanHaMuKa ralbBaHUYECKOIO JIEMEHTA.
Onektpoauslii nmoreHiuan. Knaccuduxarus snextpoaoB. Pacder moTeHIMana OTIAENbHBIX
AJIEKTPOJIOB 1O ypaBHEHUI0 HepHera.
OrnpeneneHre BO3MOXHOCTH TMPOTEKAHHMS OKUCIUTEIbHO-BOCCTAHOBUTEIBHOM —PEaKIIMH.
Brprunciienne 3MeKTpOAHBIX MOTEHIMAIOB B KHCIIOW, HEUTPAIBHOW M IIEITOYHON Cpere.
BblunciieHre  OKMCIUTENbHO-BOCCTAHOBUTEIBHBIX NOTEHIMAJIOB MO  3HAYEHUSIM
3IIEKTPOAHBIX MIOTEHIUAIO0B (Ha mpumepe Fe**/Fe’").
[ToTeHMOMETPUYECKUIT METOJ OIpEAENIEHUs] KOHCTAHT AMCCOLMAIMU WM MPOU3BEICHUN
pactBopuMocTu. OrnpeneneHre u3MeHeHus sHepruu [nOOca W SHTanNbNUU B Ipoleccax
JUCCOIMAIUN u pPacTBOpEHHS. [ToTenunomeTpuueckoe U3MepeHne pH.
[ToTeHIMOMETpUYECKOE TUTPOBAHUE.
XUMHYECKUE U  KOHUEHTPAIMOHHbIE IeNH. XUMUYECKHE€ HMCTOYHUKM TOKa, HX
Pa3HOBUAHOCTH, TOCTOMHCTBA U HEJOCTATKH.
Onektponu3. OnpenelneHne peakiuil, MPOTEKAIIMX Ha 3JIEKTPOJax MIpPH DIIEKTPOIH3E.
Koppo3zust metanios, ee BUIBI U CITOCOOBI 3alTUTHI.
3amaun  XuMHUeckod kuHeTukH. Kiaccudukamus xumudeckux peakmuif. CKOpoOCTh
XAMHYECKON peakiuu. 3aKOH JICMCTBUS Macc.
KoHncranrta ckopocTi. MeToibl BHIYMCIEHHUS! KOHCTAHTBI CKOPOCTH PEAKIIUU.
MounekyIapHOCTh B TIOPSAIOK peakiuu. OOmuid 1 YaCTHBIN MOPSAKKA. MeTo bl onpeeeHus
MOPsI/IKA PEAKIUH.
Peaknuu nepBoro, BTOpOro W HyJ€BOro MOPsAKOB. Bpems momynpeBpaieHus B peakuusx
Pa3IUYHBIX MOPSIIKOB.
3aBUCUMOCTh CKOPOCTH peaknuu oT TemmepaTypsl. [IpaBuino Bant-T'odda. YpaBuenue
Appenuyca. DHeprus aktupauuu. ['padudeckuii 1 aHATUTHYECKUH c11Oco0 orpeeneHusl.
CrnosxHble XUMHUYECKHE peaKuu: o0paTuMbIe, apajijielibHble U KOHKYPUPYIOIIHE.
ClioXHBIE XUMHUYECKHUE PEAKIINU: TIOCIE0BATEIbHBIE U CONPSKEHHBIE.
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21. AHanu3 CIOXHBIX KHHETUYECKUX CXeM. BlnsHNe KOHCTAaHT CKOPOCTH OTJAENbHBIX CTalui Ha
BUJ] KUHETUYECKUX KPHUBBIX.

22. llenHple peakuuu. 3apokIeHHUE, IPOJODKEHUE, Pa3BETBICHHE U 0OpBIB IenH. J{iIuHa 1enu.
JlumMuTUpYIOIAs CTAIMSL.

23. KBa3upaBHoBecHOe mpubmmkenue. Metoa KBa3uCTallMOHAPHBIX KOHIEHTpanuii. Kunetuka
HEpPa3BETBJICHHBIX LEMHbIX peakiuuil (Ha ¢IpuMepe IMOJUMEpPU3aALUN MM OKHCICHHS
YTJIEBOJOPOAA).

24. KuHeTnka pa3BETBICHHBIX LEMHBIX peakiuuid (Ha mpuMepe OKHUCICHHUS BOJOPOAA).
Kpurnueckue sBnenus. IIpenensl BociiaMmeHeHus. TemioBoi B3phIB.

25. Teopust akTHBHBIX coynapeHui. PU3MUECKHI CMBICI dHEPruuM akTUBauHU. CTEpUUCCKHM
daxrop.

26. Teopuss ~ aKTUBUPOBAaHHOTO  KOMIUIeKca. IIOBEpXHOCTh  MOTEHLUUAIBHOW  SHEPIuUU.
ConocrapneHue ¢ Teopueil akTUBHBIX COYIapeHUI.

27. TepMOIUHAMHUYECKHI aCHEKT TEOPUM aKTUBHPOBAHHOIO KoMiuiekca. IIpumenenue teopuu
AKTHBUPOBAHHOI'O KOMIUIEKCAa K MOHOMOJIEKYJIIPHBIM PEAKIUSIM.

28. BousiHue cpelpl Ha CKOPOCTh XMMMYECKMX peakuuid. Kunernueckuit u nuddy3uoHHBIH
KoHTposb. Kierounwii 3¢dexr. VYpaBuenue bpencrema-breppyma. Tepmonnnamuka
COJIbBaTaLlUU.

29. Heciennguyeckass M crieruduyueckas coybBaTalys. BiusHUE CONbBAaTallMM HAa CKOPOCTH
TOMO- ¥ T€TEPOIUTUYECKUX PEaKIUi.

30. Kunetnka (OTOXMMHUYECKMX peakmuid. 3aKkOHBI (POTOXUMHH. JEMEHTApHBIA  aKT
doroxummuueckoro mnpouecca. KBaHTOBbIN BBIXO/I.

31. O6mue 3axkoHOMEepHOCTH Karanu3a. CBoiicTBa KaTamm3aTopoB. DopMmalibHbIE MEXaHH3MBI
KaTaJIUTHYECKUX peakunil. TepmoInHaMuKa 1 KHHETHKA KaTalnu3a.

32. KucnoTHo-0CHOBHOM kaTanu3. Tumnsl kartanu3a. YpaBHeHue bpencrena.

33. ®epMeHTaTUBHBIA ~ KaTtanu3.  YpaBHeHMe  Muxasnmuca-MenteH.  MHruOGupoBaHue
(epMEeHTaTUBHBIX IPOLECCOB. AKTUBHOCTH (PEPMEHTOB.

34. T'ereporenHslii katanu3. Aacopbuus u xemocop6Ouus. KuHeTnka reTeporeHHOro Karajinsa.
Teopuu reTeporeHHoOro KaTajiusa.

IIpaBuia BeicTaBJ/IeHUS OLIEHKH HA 3K3aMeHe 1o Oujieram

DK3aMEHAIlMOHHBI OTBET OlLEHHBaeTcss Mo 4-x OaJbHOW cHcTeMe, B COOTBETCTBUE C
KOTOPOM  BBICTABISIIOTCS ~ OLEHKU  «OTJIMYHO»,  «XOPOIIO»,  «YyIOBJIETBOPUTEIHHO,
«HEYAOBIETBOPUTEIBHOY.

- OIICHKa «OTJIMYHO» BBICTABIISIETCS CTYIEHTY, €CIIM OH TJIyOOKO M IPOYHO YCBOWI
IIPOrpaMMHBIN MaTepua, UCYEPIbIBAIOIIE, TIOCIEA0BATENBHO, YETKO U JIOTHYECKH CTPONHO €ro
U3JIaraeT, yMeeT TECHO YBA3BIBATH TEOPHUIO C MPAKTUKOW, CBOOOJHO CIpaBIseTCs € 3ajadamu,
BOIIPOCAMH U JPYTUMHU BUAAMHU NPUMEHEHUS 3HAHUW, IPUYEM HE 3aTPYAHSAETCSA C OTBETaMU MPHU
BUJIOM3MEHEHUM 3a/IaHui, HCMHOJb3yeT B OTBETE€ MaTepuan JIONOJHUTENIbHON y4deOHOM
JUTEpaTyphl, TMPaBUIBHO OOOCHOBBIBAET MPHUHATOE pEIICHUE, BIAJEeT Pa3HOCTOPOHHUMHU
HaBBIKAMH ¥ TIPUEMaMH BBIMIOJTHEHHUS MTPAKTUUECKHUX 33/1a4;

- OLICHKA «XOPOII0» BBICTABJISETCS CTYJIEHTY, €CJIM OH TBEPAO 3HAET MaTepuai, 'paMOTHO
U M0 CYIIECTBY H3JaraeT ero, He JOMYCKaeT CYIIECTBEHHbIX HETOYHOCTEH B OTBETE Ha
IIOCTaBJIEHHBIE BOIIPOCHI, IPABWJIBHO NPHUMEHSAET TEOPETUYECKHE IOJOKEHUS IPU PELIECHUU
MPAKTUYECKUX BOMPOCOB M 3ajad, BiaJeeT HEOOXOAUMBIMU HaBbIKAMU M IPHEMaMH HX
BBITIOJIHEHHS;

- OLEHKAa «YAOBJIETBOPHUTEJIbHO» BBICTABIISIETCS CTYIEHTY, €CIM OH HMMEET 3HaHUs
OCHOBHOI'O MaTepuajga, HO HE YCBOWJI €ro JeTajied, JOMYCKAaeT HETOYHOCTH, HApYLICHUS
JIOTUYECKON TOCIEAOBATENbHOCTH B M3JI0O)KEHUM MPOTPAMMHOIO MaTepHUalla, HCHBITHIBAET
3aTpyaHEHUS TPU BHITIOJTHEHUH MTPAKTHYECKUX PadoT;

- OLEHKa «HEeYAOBJETBOPUTEIbHO» BBICTABIACTCA CTYIEHTY, KOTOPBIM HE 3HAeT
3HAYUTEIBHOM YacTH MPOrPaMMHOIO MarepHaja, JOIMYyCKAaeT CYHIeCTBEHHbIE OIIMOKH,
HEYBEPEHHO, C OONBIINMU 3aTPYAHEHUSIMHU U OIIMOKAaMU BBITMOJIHSET MPAKTUUYECKHE PAOOTHI.
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IIpunoxenne Ne2 k paGoueil nporpamMme AU CHHUIIIMHBI
«Duznyeckass XMMHI»

MeToauuecKkue YKazaHus 1Jisl CTYACHTOB I10 OCBOCHUIO JUCHHUIIJIMHBI

OcHoBHOW (hopMoil H3II0KEeHHUsT y4eOHOro MaTepuana nmo auciumnmae «duznyeckas
XUMUSY SBISIOTCA JICKIUU C MPUMEHEHUEM Mpe3eHTalui. DTO CBA3aHO C TeM, YTO M3y4aeMbIil
KypC COJAEPKUT OOJBIIOE KOJIMYECTBO YypaBHEHHH, ¢GopMmyn u cxeMm. JIEKIMOHHBIA Kypc
MPEIOCTABIISCTCS CTYJIEHTY B AJIGKTPOHHOM BHJIe. BMecTe ¢ TeM HeoOX0/IMMO yYUTHIBATh, YTO B
XOJIe JIEKIIMU MHOTHE MPHUMEPHI Pa3OuparoTcs W WILTIOCTPUPYIOTCS MpEnojaBaTeieM Ha JOCKeE.
be3 koHcIIeKTHPOBaHMSI JaHHBIX 3aITMCE HEBO3MOKHO OCBOUTH KYPC B ITOJIHOM O0BEME.

Ilo 6OJ'II)HII/IHCTBy TEM NIPEAYCMOTPCHBI IPAKTUYCCKUEC 3aHATHUA, HA KOTOPBLIX IIPOUCXOAUT
3aKpeIyieHHe JIeKIMOHHOTO MarepHualia IyTeM MPUMEHEHHUS ero K KOHKPETHBIM 3a/iadam
(1)1/13PI‘~I€CKOI>1 XHUMMHHU. I[JI?[ YCIICIIHOTO OCBOCHUA AJUCHUILUIMHBI OYCHB BaXXHO PCHICHUC
JIOCTaTOYHO OOJIBIIOr0 KOJUYECTBA 33/1a4, KaK B ayJUTOPHH, TaK U CAMOCTOATEIHHO B KaueCTBE
JOMaIIHUX 3aﬂaHHﬁ. HpI/IMCpI)I pelicHud 3aJaa4 pa361/1pa}0TCﬂ Ha JICKOUAX W HPAKTHUYCCKHUX
3aHATUAX, MPU HEOOXOJUMOCTU MO HauOoJiee TPYAHBIM TeMaM IMPOBOJISATCS AOIMOJHUTEIbHBIC
KOHCYJIbTallhU. OcHoBHas LCJIb pCUICHUA 3aJa4 — [IOMOYb YCBOUTD q)yHﬂaMeHTaJII)HBIe IIOHATUA
U OCHOBHI (u3uyeckoid xumuH. B mporecce u3y4eHHUS TUCHUIUIMHBI — PEKOMEHIYETCS
peryisipaoe MIOBTOPEHUE PO IEHHOTO JIEKIIHOHHOTO Marepuaa. Marepwuan,
3aKOHCIIEKTUPOBAHHBII Ha JIEKIHSIX, HEOOXOAMMO JoMa elle pa3 mnpopabaTeiBaTh W MpHU
HEO0OXOJUMOCTH JOMOJIHATh MH(pOpMaLuel, MOJy4eHHOM Ha KOHCYJIbTAlUAX, J1a00paTOpPHBIX
3aHATUSAX WIM U3 ydyeOHOH nuTeparypbl. bonblioe BHUMaHME JOKHO OBITH YAEICHO
BBITTOJIHEHUIO CAMOCTOSITETIHHON pabOThI, B TOM YHKCIIe B (hOpMe TECTOB M 33Ja4 C BBOJIOM OTBETA
B DYK Moodle. B kayectBe 3amaHuii AJsi CaMOCTOSTENBHOW pabOTBI JOMa CTYICHTaM
IpeUIaraloTcs 3a/1a4M, aHAJTOTUYHBIE Pa300paHHBIM Ha JIEKIUSAX MM HEMHOTO OoJiee CIIOXKHEIE,
KOTOpBIE SBJIAIOTCS PE3yJIbTaTOM 00bEIMHEHUSI HECKOJIbKUX 0a30BBIX 3a7a4. OCBOUTH BONPOCHI,
H3JIaracMbI€ B MPOLCCCC MU3YUYCHUA TUCHUIIIIMHBI CaMOCTOATCIIBHO CTYACHTY KpaﬁHe CJIOKHO,
MO3TOMY MOCEIIEHNE BCEX ayJUTOPHBIX 3aHATHH SBISETCSA COBEPIIEHHO HEOOXOIUMBIM.

HOJ'IyquHBIG Ha JICKOUAX TCOPCTUUCCKHUE 3HAHUA 3aKPCIUIAIOTCA W MPUMCHAIOTCA Ha
IPaKTUKE Ha Ja0OpAaTOPHBIX 3aHATHSAX, MOCBAIIEHHBIX NMPUMEHEHHUIO MOAXO0J0B (hHU3HUYecKoin
XUMHHU K OHNPCACICHUIO Pa3IUYHBIX TCPMOANMHAMHUYCCKUX CBOMWCTB BCIICCTB W HU3YYCHUIO
3aKOHOMEPHOCTEH XHUMHUYECKMX IHpOIECcCOB. 3alluTa OTYETOB MO J1abopaTOpHBIM paboTam
ABJIACTCA OJJHUM U3 HCOTBEMJICMBIX OTAIlOB U3YUCHUS KypcCa.

JUist IpOBEpPKH M KOHTPOJISL YCBOEHHSI TEOPETHYECKOTO0 MaTepHuaja M MPHOOPETEHHBIX
MPAKTUYCCKUX HABBIKOB B TCUCHUC O6y‘—IeHI/I${ MMPOBOAATCA MEPONIPUATUA TeKymeﬁ aTTeCcTaluu B
BUJC KOHTPOJBbHBIX pPAa0OT, KOJUIOKBUYMOB, pPacyeTHOTO 3ajaHus (5 cemecTp), 3alluThl
nabopaTopHbIX paboT. Takke MpOBOASATCS KOHCYJIbTAIMU (IIPU HEOOXOIUMOCTH) MO pazdbopy
3aJaHUil JUIsI CaMOCTOSITETIbHOM PabOThl, KOTOPHIE BBI3BAJIM 3aTpyAHEHHUS. B KOHIE Kakaoro
CeMecTpa CTYACHTHI CIAIOT 3K3aMeH. DK3aMeH NMPUHUMAETCS MO AK3aMEHAIIMOHHBIM OWIIeTaM,
KaXIbli M3 KOTOPBIX BKJIIOYAaeT B ceOs JBa TEOPETUYECKUX BONpoca M OJHY 3ajauy,
AHAJIOTUYHYIO pacCMaTpuBaBIIMMCA Ha TMPAKTHYCCKUX 3aHATHAX MW BCTPCUABHIUMCA B
KOHTPOJIbHBIX paboTax.

YueoH0-MeTOIMYECKOE 00ecTIeYeHHEe CAMOCTOATETBbHOM PaGoThI CTYA€HTOB MO THCIHILINHE

Jljist caMoCTOsATeNhHON PaboThl PEKOMEHIYEeTCS UCTIOIb30BaTh JIUTEPATYPY, YKa3aHHYIO B
paszeine 8 JaHHOW MPOrPaMMBI.

HpI/I BBIITOJIHCHHUU PACUCTHOI'O 3aJdaHus, IJId IOATOTOBKU K IMPAKTUYCCKUM 3aHATHAM U
CaMOCTOSITENIbHOM DEIIEHUU 3a/lad HEeoOXOAMMO HCIIONIb30BaTh CIEAYIONNE METOINYECKUE
YKa3aHus, B KOTOPBIX pa306paHI>1 TUIIOBBIC 3a4a4YU U JdaHbl 3adaHUA OJIA CaMOCTOSITCIILHOU
paboTHI:
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[Tmuce, A.B. Cupuk, U.B. Tuxonos; fpociu. roc. yu-t um. ILT". Iemunosa, Hayu.-meton. coser
yH-Ta — SIpocnasis: SApl'Y, 2010. — 45 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20100309.pdf

Tuxonos U.B. Xumudeckass KuHeTHKa [DIEKTPOHHBIH pecypc]: mpaktukym. / W.B.
TuxonoB, A.B. Cupuk, A.M. I'po6os; fApocn. roc. yu-T um. ILI". JemunoBa — Spocnasib:
SpI'Y, 2020. — 48 c. http://www.lib.uniyar.ac.ru/edocs/iuni/20200303.pdf

[Ipu odopmienun oTyeTOB MO Ja0OpaTOpHBIM paboTaM HEOOXOIMMO HCIOJIB30BaTh
CIIEIYIOINEe METOIWYCCKUE YKa3aHWs, B KOTOPBIX MPHUBOJIATCS OMHCAaHUs paboOT, a Takke
TpeOoBaHUS K OOPMIICHHIO OTYETOB M KOHTPOJIbHBIE BOMPOCHI:

dusnyeckas XUMHUS: METOJN. YKa3aHHUS K JIA0OpaTOPHOMY NPAKTHKYyMY. / cocT. A.M.
I'po6os, B.H. Ka3un, E.M. Ilnucc, A.B. Cupuk, U.B. Tuxonos; fApocn. roc. yH-T um. IL.T.
HemunoBa, Hayu.-meton. coBet yH-Ta — Spocnasins: Apl'Y, 2010. — 103 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20100303.pdf

dopmanbHas KWHETHKA: MeToi. ykazanus. / coct. E.M. Ilmuce, A.M. I'po6os, A.B.
Cupuk, U.B. Tuxonos, A.W. Pycakos; fpocn. roc. yu-t um. ILI". Jlemunosa, Hayu.-meron.
coBet yH-Ta — SIpocnasine: b.u., 2009. — 54 c.
http://www.lib.uniyar.ac.ru/edocs/iuni/20090308.pdf

Taxxe B mporiecce U3y4eHHs TUCHUTUITMHBI PEKOMEHYeTCSl UCIIONIB30BaTh PSIJi MHTEPHET-
pecypcoB:

1. YueOnble MaTepHasbl 1O (U3MYECKOH XHMHHU 3JIeKTPOHHOH OHOJIMOTEKH
xumuyeckoro gaxkyiabrera MI'Y (http://www.chem.msu.ru/rus/teaching/phys.html). Jannsrii
CaiT coaepXUT ydeOHBbIE MOCOOMS W METOAMYECKHE yKa3aHus, M3 KOTOPhIX Haumbojee
MMOJIC3HBIMU B paMKaXx JaHHOT'O KypcCa SABJIAIOTCA:

Epemun B.B., Kapros C.U., Ky3pmenko H.E. 3amaun mo ¢usmnueckoit xumuu. Yacts 1.
Xumunueckas repmoaunaamuka (http://www.chem.msu.ru/rus/teaching/ereminl/welcome.html)
Epemun B.B., Kapros C.U., Ky3smenko H.E. 3amaun mno ¢usnueckoit xumun.Yacts II.
XUMHYeCcKast KHHETHUKA. 3J'I€KTpOXI/IMI/I$[
(http://www.chem.msu.ru/rus/teaching/eremin/welcome.html)

Kyb6acoB A.A. Xumnueckas KUHETHKA U KaTalu3
(http://www.chem.msu.ru/rus/teaching/kubasov/welcome.html)

Cemuoxun U.A. CO0pHHK 337a4 IO XUMHUYECKON TepMoiInHaMuke (d4actsb I)
(http://www.chem.msu.ru/rus/teaching/semiochin/part1.pdf)

Cemuoxun U.A. CO0pHHK 3a7a4 IO XUMUYECKON TepMoarHaMuKe (dactsp 1)
(http://www.chem.msu.ru/rus/teaching/semiochin/part11.pdf)

Cemuoxun U.A. CO0pHHK 3a7a4 1O AIMEKTPOXUMUHU
(http://www.chem.msu.ru/rus/teaching/semiochin/elektrochimia/all.pdf)

Cemmoxun U.A. COOpHHK 3a/1a4 TI0O XUMHUYECKONH KMHETHKE
(http://www.chem.msu.ru/rus/teaching/semiochin/kinetikal/all.pdf)

2. NIST Chemistry WebBook (http://webbook.nist.gov/chemistry) baza manHBIX
COJICPKUT CBEJEHUS 00 SKCIEPUMEHTAIBHBIX TEPMOJUHAMHYECKHX CBONCTBaX BEIIECTB, a
TaK)Ke 0 KOHCTAHTaX CKOPOCTH OOJIBIIOTO KOJTHYECTBA JICMEHTAPHBIX PEAKITHH.

3. Undopmanuonnas cucrema "EamHoe oxHO aocryna K 00pa3oBaTeJbHBIM
pecypcam" (http://window.edu.ru/library).

Lenpto co3manus wuHpoOpMmammoHHOW cuctemMbl "EamHoe OKHO JocTyma K
obpazoBarenbHbiM pecypcam" (MC "Enmunoe okHo ") siBisieTcs oOecreueHne CBOOOTHOTO
JOCTYyTAa K MHTETPAJIbHOMY KaTajory oOpa3oBaTeibHBIX MHTEPHET-PECYPCOB M K 3JICKTPOHHOM
OuOIMoTEeKE YYCOHO-METOAMYECKUX MaTepHaoB JUisi  O0Imero u mpodecCHOHATBHOTO
o0Opa3oBaHusl.

[lone3nbIMu 111 CaMOCTOSITENBHONM  pabOThl  SBISIOTCA — CIEAYIOIIUME  W3AaHUA,
MpeICTaBICHHBIE B OMOIMOTEKE ATOTO caiiTa:
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KpaBuenko T.A., Beegenckuii A.B., Kozanepos O.A. COOpHHK NpuMepoB U 3a1a4
o puznveckoii xumnu. Xummnyeckasi repmoannamuka (4acto I). — Boponex: Uzn-so BI'Y,
2002. — 64 c. http://window.edu.ru/resource/481/27481
(COopHuK comepXuT (yHIAMEHTAIbHbIE TIIOJIOXKEHUS W YpPaBHEHMs, HEOOXOJUMBbIE s
NOHMMAHMS W pEIIeHUs 3a/a4 MO0 XMMUYECKOH TepMoanHamuKe. B Hem mpuBeneHo Oousbiioe
KOJINYECTBO NPUMEPOB C MOAPOOHBIM H3JIOKEHMEM XOJa pelieHus 3anad. JlaHel Hambosee
TUIIMYHbIE 3a/la4l UM OTBETHl Ha HUX 10 TEPMOXUMHHM U TEPMOIAMHAMMUYECKHUM IMOTEHIHAJIaM
XMMHUYECKHX IIporeccoB (dacTb ), TepMoauHamMHMKe pacTBOPOB, ()a30BBIM U XHUMHYECKUM
paBHOBecusiM (dacTh II). 3amanusi, BKIIOYEHHBIE B HACTOSIMN COOPHMK, ampoOMpOBaHBI Ha
kaeape Gpusnueckoil XuMruu BopoHeKCKOro rocyAapcTBEHHOIO0 YHUBEPCUTETA. )

KpaBuenko T.A., Beegenckuii A.B., Kozagepos O.A. COopHMK NpuMepoB M 3a/1a4
no ¢gusnyeckoil xumMun. XumMudeckas tepmoaumHamuka (yactb II). — Boponex: HU3a-Bo
BI'Y, 2002. — 67 c. http://window.edu.ru/resource/482/27482
(COopHuK comepXuT (GyHIaMEHTAJIbHBIE TIIOJIOKEHUS U ypaBHEHHs, HEOOXOJUMBbIE s
NOHMMAHUS U PELICHUS 333y M0 XMMHMUYECKON TepMoauHamuke. B Hem mpuBeneHo Oolbliioe
KOJINYECTBO NPUMEPOB C MOAPOOHBIM H3JIOKEHHEM XOja pelieHus 3anad. Jlanel Hambousiee
TUIUYHbIE 3a/ladyll U OTBETHl Ha HUX 10 TEPMOXUMHH U TEPMOAMHAMMYECKHUM IMOTEHIMAIaM
XUMHUYECKHX IporeccoB (Yactb ), TepMoauMHAMUKe pacTBOPOB, (a30oBbIM U XMMHUYECKUM
paBHoBecusiM (wacth 1I). 3amaHus, BKIIOUEHHBIE B HACTOSIIWN COOPHHK, ampoOMpOBaHBI Ha
Kadeape Gpusnueckoil XuMruu BopoHeKCKOro rocyAapcTBEHHOr0 YHUBEPCUTETA. )

MMypmaiasb A.Il. Xumuueckasi KHHeTHKa: Y4yeGHoe nmocodue. — M.: MOTH, 2000. — 80
c. http://window.edu.ru/resource/020/39020
(B yueOHOM mnocoOuM pacCMOTPEHbI OCHOBHBIE MOHSTHS U OMNPENEIICHUS AMIMPUUYECKON
KMHETUKH, METO/IbI OIIPENETICHMSI TIOPSAKOB PEAKIIMM U KOHCTAHT CKOPOCTH pEaKLUi Pa3IMYHbIX
TUIIOB B 3aKPBITBIX M OTKPBITHIX cucTeMax. OmNHCcaHbl METOJbl M3y4YEHHUS! OBICTPHIX pPEaKIIMM.
PaccMOTpeHBl THIBI XMMHMYECKHMX YacTHIl U UX XapaKTepHbIE PEaKIMH. 3aJaud U BOIPOCHI,
COIMPOBOXKAAIOIINE KaXKIbIM pa3/ien, peKOMEHIYIOTCS JUIsl CaMONPOBEPKH U HpOpabOTKU Ha
CEMMHApCKHUX 3aHATHAX MO0 Kypcy "OcHoBBI XuMmuueckodl ¢usuku". YyeOHoe mnocolOue
aZpecoBaHoO CTyneHTaMm 3 kypca (5 cemecTp) (akynbTeTa MOJCKYJISIPHOW U OHOJOTUYECKOU
¢u3uku MoCKOBCKOTO (PU3UKO-TEXHUYECKOI0 HHCTUTYTA.)

KonnakoBa H.A. COopHuk 3agay no xummnueckoii kuHeruke / H.A. Konnakosa,
C.B. Pomanenko, B.A. KoamakoB. — Tomck: M3a-Bo Tomckoro mojJmTexHHYECKOIo
yHuBepcurera, 2008. — 280 c. http://window.edu.ru/resource/675/75675
(ITocobue mnoaroroBneHo Ha Kadeape ¢(u3nyecko W aHAIUTHYECKOW XUMHMHU TOMCKOro
MOJIMTEXHUYECKOTO YHUBEPCUTETA U COAEpKUT Oosee 40 mpuMepoB 3a7au ¢ pelieHUs MU U OoJiee
400 3agau [u1d caMOCTOSTENBHOIO peleHus no paszaenaMm "KuHeTnka XMMUYECKUX peakuui” u
"Karanusz" B kypce ¢usznueckoit xumun. COOpHUK MpeaHa3HAuYeH JUIsl CTYJE€HTOB XUMHUYECKUX
CIEUAIBHOCTEN BY30B.)

JInst caMOCTOSTENBHOTO TOAOOpa JIUTEPATYphl PEKOMEHTYETCS UCTIONIB30BATh:
1. http://www.lib.uniyar.ac.ru/opac/bk_cat find.php Daexktponnas OubmHOTEKa YyUEOHBIX
marepuasioB  Spl'Y: OGonee 3000 mNOMHBIX TEKCTOB Y4YEOHBIX M y4EOHO-METOJHYECKHX
MaTepUaJiOB MO0 OCHOBHBIM M3Y4aeMbIM JHCIIUILIHHAM, U3J[aHHBIX B YHUBEPCUTETE.
2. https://urait.ru/ DnexTpoHHO-OMOMHOTEYHAsE cucTeMa «tOpaiiT»: MyJIbTHIMCIUILTHHAPHBINA
pecypc (yueOHasi, HaydHas U XYA0XKECTBEHHasl IUTepaTypa, MepruoinKa)
3. http://window.edu.ru/catalog Wudpopmanmonnas cucrema "EamHoe OKHO JocTyma K
oOpa3zoBaTtenbHBIM  pecypcam':  CBOOOJHBIH  JIOCTym K  HWHTETPAJbHOMY  KaTaJory
00pa3oBaTeNbHBIX MHTEPHET-PECYPCOB U K DIIGKTPOHHOW OUONMHMOTEKe y4eOHO-METOAMYECKHUX
MaTepHayIoB JIJIsl 00IIEro U MpoheCCHOHAITBHOTO 00pa30BaHU.

32


http://window.edu.ru/resource/481/27481
http://window.edu.ru/resource/482/27482
http://window.edu.ru/resource/020/39020
http://window.edu.ru/resource/675/75675
http://www.lib.uniyar.ac.ru/opac/bk_cat_find.php
http://window.edu.ru/catalog

