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. HEJU U 3AJAYUN JTUCHUITITUHBI

ean: mokazaTh poJib XUMUU B CHCTEME HayK, JIaTh MPEJCTaBICHUE 00 OCHOBHBIX CBOMCTBaxX W
METOAaX HUCCICAOBaAHUSA XHUMHUYCCKHUX COGI[PIHCHPIﬁ, Hay4uTb HCIIOJIb30BATH 6a31/1c 3aKOHOB H
MOHATHH OOMICH XWMHM JUJIAI YCBOSHHS M HWHTEPIPETAMHM YIUIYOJICHHBIX 3HAHWH 1O JAPYruM
pasaciaM XUMHUU, COHeﬁCTBOBaTB Pa3sBUTHUIO Haquoro MHPOBO33PCHHUA CTYICHTOB.

3agaum:

1. MO3HAKOMUTL C TCOPCTUICCKHUMH OCHOBaMHU 63.30BBIX pa3saciioB XUMHUM,

2. OCBOUTH OCHOBHBIC 3aKOHOMECPHOCTHU IMPOTCKAHUS PAa3JIMYHBIX TUIIOB XUMHUYCCKHX peaKuHﬁ;

3. C(bOpMPIpOBaTI) YMCHHC IIPUMCHATH HAa ITPAKTUKEC ITOJTYUYCHHBIC 3HAHH .

1. MECTO JUCHUIIJINHBI B CTPYKTYPE OIIOII BO

2.1. YuebHas quciuiuimHa « XUMHs» BXOIUT B pasaen bl 6a3oBoii yacTw.

2.2. 1na w3ydeHHs] TUCIUILUIMHBI HEOOXOMUMBI 3HAHUS, YMEHHUS M HAaBBIKH, (OPMHpPYEMbIC
MPEAIIECTBYIO MY U CIIUTUIMHAMU, @ HMEHHO!

«Mexanuka u MosekyispHas pusuka» (61.0.14.01).

2.3. llepeyeHb moOcCHEAYIOUMX Y4e€OHBIX MAMCHUIIIMH MpOrpaMMbl OakajaBpuaTa IO
Hanpasieauto 11.03.04, mist KOTOphIX HEOOXOIWMBI 3HAHUS, YMEHHS U HABBIKH, (OPMHUPYEMBbIC
JAHHOHM Y4eOHOU M CITUTIIMHOM

«KBanToBas mexanuka» (b1.0.18),

«Tepmonunamuka u cratuctudeckas pusuka» (b1.0.14.06),

«Dusnueckas xumusa marepuanon» (b1.B.03),

«OMUCCHOHHBIN criekTpasbHbli aHamu3» (51.0.26.01),

«KBanToBas ontuka u atomHas puszmuka» (b1.0.14.04)

BBHITIOJTHEHUS KBATH(PUKAIIMOHHBIX padoT

Kypc xumun nmeer GyHmamMeHTaIpbHOE 3HAYCHUE B CTAHOBJICHUH CIEIUAJIMCTA IIHPOKOTO
npoduis, Gpusuka-uccieaoBaTeNs U Gpu3MKa-mpenoaaBares (Bysa, MKombl). JlaHHas TUCHUTUIAHA
npu3BaHa (GOpPMHUpPOBATH y CTYJACHTOB (QYyHIAMEHT 3HAHUH W YMEHUH, HEOOXOIUMBIX JJIs
JanbHENIe Hay4HOM M MPaKTUYECKOM B 00JIACTHM XMMHHU, XMMHMUYECKOH TEXHOJIOTMH, J1a3€pHOMN
TEXHUKH, MHKPOIJICKTPOHUKH W HAHOTEXHOJOTHWHA. Pe3ynmbTaThl W JMOCTHIKEHUS COBpPEMEHHOMN
XMMHH OKa3bIBAIOT CYIIECTBEHHOE BIUSHIE HAa PA3BUTHE U PEIICHUE KaK (pyHIaMEHTAJIbHBIX, TaK U
NpaKTUYECKUX 3adad oOmectBa. TeopeTuueckuit apceHal XHWMUU IIUPOKO HCIOJb3YyeTcs
MPAaKTUYECKH BO BCEX OTPACHAX XUMHYECKONW HAYKH: aHAIUTUYECKOM W OpPraHu4ecKol XHMHUH,
OMOXMMHUHU, KaTalu3e, JJIEKTPOXUMHUHU, (OTOXUMHUHU, TEOPUU PACTBOPOB U T.A. B cBi3um ¢ 3TuM
pPa3BUTHE TEOPETUIECKOTO M IKCIEPUMEHTAIBHOT0 0a3uca XUMHUH KaK MK TUCIUTUIMHAPHON HAYKH
MMeeT O0IIeHayYHOe 3HaY CHUE.

I1l. TPEBOBAHUSA K PE3YJbBTATAM OCBOEHUSA JUCHUIIJIMHBI
[Tpormecc ocBOEHMsI T CUIUIMHBI HAallpaBiieH Ha (OpMUPOBAHNE KOMITETEHIIUH (27IeMEHTOB
cienyromux kommnereHuit) B coorserctsuu ¢ ®I'OC BO u OII BO no gannomy ranpaénenuio
noocomosxku 11.03.04 - Dnekmponuka u HaHOI1EKMPOHUKA.
IlepeyeHnb NJIAaHUPYEMBIX Pe3yJIbTATOB 00Yy4eHHUS M0 JUCHUILJIMHE, COOTHE CEHHBIX C
HHIMKATOPAMM IOCTHKEHHST KOMIIETEeHIN I

Komnerennus HNuapukaropsl Pe3yabTarsl 00yueHus
KOMIIETeHI Uil
OIIK-1 Cnocoben NKor-1.2 [Ipennaraer 3HaTh: TEOPETUUECKUE OCHOBBI
aHaJM3UpOBATh U MHTEPIPETALUIO o01ell XMMHH U XUMHH
MHTEPIPETUPOBATH pe3yJIbTaTOB HEMETAJIJIOB, CYILIECTBO peaKuil 1
pe3yJIbTaThl XUMHUY €CKUX COOCTBEHHBIX IIPOLIECCOB, UCIOJIb3YEMBIX B




9KCIEPUMEHTOB,
HaOIIOACHUIN B U3MEPEHUI

IKCIIEPUMEHTOB U
pPacueTHO-TEOPETUUCCKUX
paboT ¢ UCroIb30BaHUEM
TCOPETUICCKUX OCHOB
TpaaAuIIMOHHBIX 1 HOBBIX
pa3acioB XUMHUHU

HEOPraHWYECKON XUMHH; TTPHHITUIIBI
1 00JIaCTH MCII0JIb30BaHUS
OCHOBHBIX METOJ[0B XUMUYECKOIO
ncciaemopanusd. Imers
Mpe/icTaBIeHHEe 00 0COOCHHOCTSIX
00BEKTOB UCCIIEIOBAHNS.

YMeTh: IOATOTABIMBATH O0HEKTHI
HCCIICIOBAHMUS, IPOBOJIUTH
AKCIIEPUMEHTAILHBIE UCCIICIOBAHUS
0 3aIaHHON METOAMKE, paboTaTh Ha
ammaparype, IpuMeHsIeMOl B
HEOPTaHUYECKUX U CCIICTOBAHUSX.
BuajeTs: HaBBIKAMH TPUMCHCHHUS
TEOPETUYECKUX OCHOB IPU CUHTE3E
Y UCCJICIOBAHUH HEOPraHUYECKUX
00BEKTOB U paboTe ¢
pacTBOPEHHBIMU B BOJIE
HEOPraHWYECKUMH BEIIECTBAMHU 10
FOTOBBIM METOIMKAM.




IV. COIEPKXAHHUE U CTPYKTYPA JTUCHUITJIMHBI
TpynoeMKoCTh IMCHUILIMHBI COCTABJIAET 5 3a4eTHBIX eAuHnL, 180 yacos.
DopMa NPOMEKYTOYHOM aTTeCTALlUN: 3ayem

4.1 Couepma}me AUCHHUIIJIMHBI, CTPYKTYPUPOBAHHOC 110 TEMaM, C YKa3aHUEM BU10B y'leﬁHbIX 3aHSATHIL M OTBEJEHHOI'0 HA HUX KOJIHYECTBA
AKAJCMHUYCCKHUX YaC0B

Buael yueOHOI paboThI, BKIIIOUAsi CAMOCTOSATEIbHYIO PaboTy
00y4aroMXxcsa U TPYL0EMKOCTb

(B 1acax) DopMBbI TEKYIIETO
e KonTakTHas paboTa nmpernogaBatesis ¢ 00 y4aronMu Cs KOHTPOITS
Ne i/ Pasnen Iy CHMILIMHBY/ TEMBI § 5 ycresaeMocTH,
o = dopma MPOMEXYTOUHON
O JlaGopaTopHbIe U MPAKTHYECKUE o
5 aTTecTalnu
3aHATUS KCP / KO/ =
Jlexrmu s X Koweyrba | 2 . (no cemecmpam)
Bceero vacos MpaKTHYECKAs e % 8
TIOJITOTOBKA o &
1 BBEJIEHUE 5 2 5 2 1 1 IIpakTueckue
3a/1aHMs], CEMUHAPbI
IIpoBepka 0T4€TOB 1O
2 CTPOEHUE ATOMA 5 4 5 4 2 12 | JIP, mpakTu4eckue
3a7laHusl, CEMUHAPBI
3 | XVMHWYECKAS CBSI3b 5 6 4 i 4 1p | HpaKmnicckue
3a7laHusl, CEMUHAPBI
[IpoBepka oT4eTOB 1O
4 KOMIIJIEKCHBIE COEJIMHEHN A 5 4 6 4 4 1o | JIP, IpaKTHiecKue
3a7laHusl, CEMUHAPBI,
KOHTpOJbHas pabora
5 OCHOBBI XUMHUYECKOW 5 6 10 8 4 10 | TIpoBepxa oryeros mo
JIP, mpakTueckue




Bunbr yauebHol paboThl, BKITIOUAs CAMOCTOSITENBHYIO padoTy DopMbI TEKYIIETO

= 00y4arOMIUXCS M TPYIOEMKOCTh KOHTPOJIS
Ne i/ Pasmen qucHuIUINHEL/ TEMBI § (B Hacax) YCIICBaEeMOCTH, 5
3 KonTakTHas paboTa npemnogaBaTesis ¢ 00yJaroI|Mu Cst § 2 dopma IIPOMEKYTOUHON
z & w aTTeCTalluu
£ R <
Y O = (o cemecmnam)
TEPMOJIMHAMMWKU 3aJaHUs1, CEMUHAPBI
OCHOBHGBIE TIOHSITUS IIpoBepka oT4eTos 10
6 XUMWYECKOU KUHETUKA 5 6 10 8 4 12 | JIP, mpakTHyeckue

3a/laHuA, CCMUHAPbI

IIpoBepka oT4eTOB 1O
7 PACTBOPBI 5 6 10 8 4 10 JIP, nmpakThieckue
3aJlaHusl, CEMUHAPBI,
KOHTpOJIbHas paboTa

HUroro uacos 34 50 34 27 69 IK3aMeH

4.2 T1nan BHeayIMTOPHOI caMOCTOAITeIbHOI PadoThl 00y4aIOIMXCH MO AUCHUIIMHE

CamocrosiTenbHasi paboTa 00yJaronmxcs YueOHO-MeToanYecKoe
Cemect Haszpanue pasgena, Tembl C 3atpatet | OueHouHoe obecrencrme
o OKH L
P p ’ Bun camocrosiTensHOM paboThI P BpPEMEHU CpEeICTBO CaMOCTOATCIEHO
BBIITOJTHCHU A 6
paboTh
(dac.)
IToaroroBka K KOHTPOJIBHOI padoTe M. CITHCOK
5 BBEJIEHHME P p ’ 1 YCTHBINA OIPOC [PEKOMEHTyEeMOM
pelIeHue 3a7a4 1Mo TeMe
autepatypsi (1-5)




CamocrositenbHas padoTa 00yJaronmxcs

yqe6H0-M€TOI[I/I‘ICCKOG

Cemectp Hazpanue pasnena, TeMbl Cpoku 3atpatet | OuerouHoe ooecnedenie =
’ Bun camocTrosiTensHOM paboTh BLIIL (?HH crns| BPEMCHH CpEeICTBO CamOCTOATCIILHOU
(uac.) pabotsl
5 |CTPOEHUE ATOMA . YCTHBIN OIIPOC, |CM. CIIMCOK
[ToaroToBka K KOHTPOJIBHOH pabdoTe, CTCIIGHL EKOMCHIVEMO
pemenue 3aaay4 1o reme. [loaroroBka x AKTUBHOLO ﬁme T };I
ceMHHapcKuM 3aHsATusAM. [logroroska ACTISL B patyp
oryeta o JIP «Onpenenenue 12 (}:,;IMI/IHa .
SKBHUBAJICHTA METaJllla DoBE I;a’
10 KOJIMYECTBY BHITECHEHHOTO O’FHGT;)HO
BOJIOPOZIA».
pabore.
5 [ XUMUYECKAA CBA3b YCTHBII OMPOC, | CM. CIIUCOK
. CTEIECHb PEKOMEHyeMOU
[TonroroBka K KOHTPOJIBHOM padoTe, AKTUBHOLO | IIHTenaTVDbL
peuenue 3aaay4 o reme. [loaroroka 12 ac patyp
JacTHs B
CEMUHAPCKUM 3aHSITHSIM. Y
CeMHHape
5 |KOMIUJIEKCHBIE COEJJMHEHUA |I[loaroToBka K KOHTPOJLHOMN paboTe, CTHBIH ompoc, |CM: CITHCOK
pemreHue 3aaa4 o teme. [loaroroska k yKOHT onLHpasI ” | peKOM eHTyeMOi
ceMUHapCKuM 3aHsaTusM. [TonroroBka a%ora JUTEPATYPHI
orueta 1o JIP «Komnnekcuoie 12 np oBe K’a
COEIIMH CHHSDY poBep
oT4era 1o
pabore.




CamocrositenbHas padoTa 00yJaronmxcs

yqe6H0-M€TOI[I/I‘ICCKOG

Cemectp HasBaHue pa3zaena, TeMbl N Cpoku 3atpatsl Ouenotroe ooecnedenie =
Bun camocrosiTensHOM paboTh saimonmerus| BPEMEHH CPEACTBO CamOCTOATCIILHOU
(uac.) pabotsl

ITonroroBka K KOHTpOJIBHOM paboTe, YCTHBI OTPOC,
peuienue 3aaa4 no teme. [logroroska k a;;flll-;g;l]io

OCHOBBI XUMWYECKOMN ceMuHapcKuM 3aHsaTusaM. [loaroroska y4acTHs B

TEPMOJIMH AMUKU oryera o JIP i(Ol'IpeI[eJ‘IeHI/Ie 10 cemmHape,
SHTAJIBIIUY HEUTPATIU3ALUH. 1poBepKa
Omnpenenenue 3HTANBINY FUAPATALIUU
0€3BOJHOM coyn» oTHeTa O

pabore.

[ToaroToBKa K KOHTPOJIBHOW padoTe, YCTHBII OTIpOc,
peuienue 3aaa4 no teme. [loaroroska k aliilil;ilé?o

OCHOBHGBIE ITOHSATUSA CEMHUHApPCKUM 3aHATUAM. HOI[FOTOBKa y9acTHS B

XUMWYECKOU KMHETUKH oryeta 1o JIP «M3y4yeHue 3aBUCUMOCTH 12 ceMuHape
CKOpPOCTHU PEaKIMH OT KOHLIEHTPAIUH npOBepKa’
BeniecTBa. VMzydueHue BIUsHUS oTMeTa 110
TEMIepaTyphbl HA CKOPOCTh PEAKIIUN paore.
[TonroroBka K KOHTPOJIBHOM paboTe,
pewenue 3anay no reme. Ilogroroska k YCTHBII OIpoC,
cemMuHapcKkuM 3aHsaTusM. [loaroroska KOHTPOJIbHAS

PACTBOPBI oruera 1o JIP «Onpenenenue 10 paboTa,
MOJISIPHOM MacChl HEJIEKTPOJIUTOB. IpoBepKa
Onpenenenue Kaxyuencs CTeneHn oTyeTa 1o
JUCCOLUALIMY MOJIEKY»; «'naponus paborTe.
COJIEN»

OO6m1ast Tpy10eMKOCTh CaMOCTOSITEIbHOM pabOTHI MO U CHUTUTHHE (Yac) 69
Broa:keT BpeMeHH caMOCTOSITeILHOM padoThl, MPeAYCMOTPEHHbIN Y4eOHbIM NJIAHOM sl 69

JAHHOM JUCUHUIIHHBI (Yac)




4.3 Conepixanue y4eGHOro MmaTepuasia

Coneprxanue pa3zea0B M TeM JUCHUIIHHbBI

1. BBEJIEHUE

MecTo oOmieii XuMuu B CUCTEeME XUMHUYECKUX HayK. OCHOBHBIE ATalbl Pa3BUTHUS HAYKH.
3aKOH coxpaHeHUsi MaTepuud U HHepruu. OCHOBHBIE CTEXMOMETPUUYECKHE 3aKOHBI XHMHH.
ATOMHO-MOJIEKYJISIpHAs TeOpUsl. XMMUYECKasi aTOMUCTHKA.

2. CTPOEHUE ATOMA

Pazputne mnpenctaBienuit o crpoeHun aroma. Mogens JIx. Tomcona. OO6mas
XapaKTepUCTUKAa aTOMHBIX crHekTpoB. CnekTp aroma Bogopona. IlmanerapHas wmonenb
Pesepdopna. Teopus crpoenus aroma H. Bopa. Bkinag 3eemana u 3omMmepdenbia B pa3BUTHE
teopun bopa.

[lonsitue o KBaHTOBOM MexaHuke. JIBOWCTBEHHas MpUpoAa MHKPOOOHEKTOB.
CootHomenue ne bpoitnig. CooTHOLIEHUE HEOIPEAEIeHHOCTEN, MPUHLIMI HEONPeIeIeHHOCTH
I'eiizenOepra. YpaHenue lllpenunrepa. Bomnoas pyHkmus, ee ¢puznueckuii cMmpici. Pemenne
ypaBHenus Illpenunrepa Uit OJHOMEPHOrO IMOTEHUHAIBHOIO SIIMKA. J[MCKPETHOCTH 3Hepruu
aneKkTpoHa. [IoHsATHE O TpEXMEPHOM IOTCHIMAIBHOM sIUKE. Pe3ynbTaTel pelIieHnus ypaBHEHUS
[IIpenuHrepa s atoma BOLOPOJIA.

[ToHsiTHE O KBAaHTOBBIX UMCIAX 3JIEKTPOHA B aTOME, COMH. MHOI03J€KTPOHHBIE aTOMBI.
[Mpunuun muHUMYyMa SHepruu, npuHoun llaynu, mpaBmio XyHzaa (MPUHIUI MaKCHUMalbHOU
MYJBTHIUIETHOCTH). EMKOCTB 3JIEKTPOHHBIX 000JI0U€K. DIEKTPOHHBIE KOH(UTypaIlii aTOMOB B
HX OCHOBHBIX COCTOSTHUSIX.

3. XUMHNYECKAS CBSI3b

Tunbl XuMHUYeCKOM CBSI3U. DKCHEPUMEHTAIbHBIE XapaKTEPUCTHUKA XUMHUYECKOM CBS3U
(mMHa cBSI3M, HAMPABJIECHHOCTh CBSI3M, DHEPrusi cBsizM). KonmnuecTBeHHast OlEHKa IMOJSPHOCTH
CBsI3U. JIMMIONBHBIA MOMEHT.

[Tonsitne 00 moHHOM cBsi3u. Teopust M SHEPreTHKa MOHHOW CBsI3U. HeHampaBIeHHOCTh U
HEHACHIIIEHHOCTh HMOHHOM cBsA3U. KoBaneHTHas cBsi3b. llpupoma KoOBaJeHTHOW CBSI3U.
KpaHnToBOMEXaHHYECKHE METOMBI OIMHMCAHMSA XMMHYECKOM CBSI3H. MeTod BaJICHTHBIX CBS3EH.
BanentHocts B pamkax MBC. JIOHOPHO-aKIENTOPHBIH MEXaHU3M O0pa30BaHUS KOBAJICHTHOM
cBsa3u. [lomgpu3anns KOBaJIEHTHOM CBs3W. HampaBiae€HHOCTh M HACHIIIEHHOCTh KOBAJEHTHOU
cBs3u. Konnenmus rulpuamsanuu. KpaTHOCTh CBSI3M, G- U T-CBA3U. METOJ MOJIEKYJISIPHBIX
opOutaneil. CBs3bIBAIOLINE, Pa3pbIXJISIOIIME U HecBs3bIBarole opourtanu. [lopsmok cBs3u.
CrtpoeHre TpOCTEUIINX IBYXaTOMHBIX (TOMOSIIEPHBIX U TE€TEPOSACPHBIX) YACTUIl MO METOAY
MO JIKAO. U3035iekTponHbIe cucTeMsl. [lapamaraetusm.

MexMomneKyIsipHOe B3auMo/leiicTBrE. Bribl MEXMOJIEKYIIPHOTO B3auMo/ieiicTBus. BaH -
JIep-BaallbCOBbI  CHJIBI: OPWUEHTAllMOHHBIM, WHIYKIMOHHBIA H JUCIEPCHOHHBIH 3 EKTHI.
Bonoponnast cBsaA3b. Pazmmuus B (U3MYECKUX CBONCTBAX BEIIECTB C PAa3JIMYHBIM THIIOM
XHMHUYCCKOU CBS3H.

4. KOMIIJIEKCHBIE COEJUHEHN I

OO0mrasi XapakTEpPUCTHKAa KOMIUIGKCHBIX coeauHeHuM. LleHTpanbHbIii atoM. Jluraumsl.
Koopmunanmonnoe uwmcno. Baytpennsiss cdepa. Buemmnsas cdepa. Krmaccudpukanun
KOMIUIEKCHBIX coeauHeHnid. HoMeHkimaTypa KOMIUIEKCHBIX COeIMHEHUH. Teopernueckoe u
MPUKIAIHOE 3HAYEHUE KOMIUIEKCHBIX coequHeHU. M30oMepusi KOMIJIEKCHBIX COEIMHEHHUI.
Koopnunannonnas teopust Bepaepa kak nepsasi yaauHasi OMBITKA TEOPETHIECKOTO O0BSICHECHUS
CTPOCHHSI KOMILJIEKCHBIX COEIUMHEHHM. Ycmexu W orpaHudeHusi teopuu Bepnepa. Meron
BAJICHTHBIX CBSI3€H, TEOPUsA KPHUCTAJUIMYECKOIO IIOJS, TEOpUs MOJIA JIMTAaHJO0B U METOH
MOJIEKYJIIPHBIX ~ OpOHMTaNel MNPUMEHUTEIbHO K XUMHUYECKOM CBSI3M B KOMIUJIEKCHBIX
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COCAMHCHUAX.

5. OCHOBBI XUMWYECKON TEPMOJVHAMUKNA

[lonsTe 0 XuMuueckol TepMoauHamMuke. TepMoauHaMHuecKne cUcTeMbl. DyHKIHH
cocrosHuda. llonsitue o BHyTpeHHeill sHepruu. IlepBoe Hauano TepmoguHaMUKU. Temyora,
paboTa M H3MEHEHHE DSHEPruu IpPH XUMHYECKOM pEeaKuu. OHTajblIMsS, €€ H3MEHEHHUE B
XUMHUecKoM mporuecce. 3akoH JlaByasbe-Jlamnaca. 3akoH I'ecca, ero nmpakruyeckoe 3Hau€HHUE.
OHTanenus o0pa3oBaHUs. DHTAJBIUS CropaHus. DHTaNbNUS peakuuu. [ToHsTHE O CTaHAApPTHOM
coctossHUH. CTaHAapTHas SHTAJbNUA. 3aBUCHMOCTb SHTAJbIIUMU OT TemmepaTypbl. MI3MeHeHue
SHTANBIUM TpU ¢a30BbIX mepexonax. CTaHIapTHOE U3MEHEHHE SHTAJIBIHUU MPH XUMHYECKUX
peakuusx. Bropoe nHagano tepmoauHaMuku. [ToHsTHe 00 >HTpOnMH. DHTPOMUS KaK (QYHKIHS
cocrosiHus. KBaHTOBOMexaHudeckas MpUpPOJA DSHTPONMU. 3aBUCHUMOCTh SHTPOINUU  OT
TeMmrneparypsl. M3MeHeHune osHTponuu mnpu (a3oBeiX mepexonax. CTaHIapTHas SHTPOIUS.
CrannapTHoe HM3MEHEHHE SHTPONUU IpU XUMHUYEeCKUX peakuusx. Ilonsrue o cBoOoxHON
sHepruu. DHeprus ['u66ca u sueprus I'enpbmrosbia. CTaHAapTHBIA N300apHO-U30TEPMUYECKUH
IOTEHLIMAJ U HANpaBJIEHUE XUMUYECKUX IPOLECCOB. DHTAJIBIUMHBIN 1 SHTPONUITHBIN (haKkTOphI
U HaIIPaBJICHUE XUMHUYECKHUX IIPOLIECCOB.

6. OCHOBHBIE ITOHATUS XUMUYECKOU KUHETUKU

Hctunnble u kaxymuecs paBHoBecus. CKOPOCTb XUMUYECKON peakuuu. Kunetnueckuit
BBIBOJ| 3aKOHA JEUCTBUSA Macc. MONEKyIsIpHOCTh M NOpAAOK peakuuil. CloXKHbIE PEaKLUU —
napajulelibHble, I10CIE0BaTECIIbHbIE, CONpSDKEHHbIE, LenHble. KuHeTuueckue KpHUBBbIE IS
UCXOJHBIX BEIECTB M NPOAYKTOB peakuuu. BiusHue TemmepaTypsl Ha CKOPOCTh PEAKLIUU.
[Ipubmmxennoe mnpasuwino Baut-I'opda. YpaBHenue AppeHuyca. DHeprus aKkTUBALUM, €€
(bu3nYecKuil CMBICI, METO/Ibl ONPEIEICHHs U3 OINBITHBIX JaHHBIX. [IOHATHE O TEOpUM aKTHUBHBIX
COyAapeHU U aKTUBHOM (I1€PEXO/IHOM ) KOMILIEKCE.

Xumnueckoe paBHoBecue. OOpaTMMOCTh XUMHUYECKMX IpoueccoB. KoHcraHTa
XMMHMUYECKOTO paBHOBECHs. 3aBUCHUMOCTb IIOJIOXKEHHUS paBHOBECHS OT TEMIIEpaTyphl,
KOHIIGHTpaluu U JaBieHus. CBA3b KOHCTAHTHI XMMHYECKOTO paBHOBecHs ¢ sHeprueil ['mb6ca.
Hcnonb3oBaHue BEMMYMH CTaHAAPTHBIX W3MEHEHMHM SHTANBIIMM WU SHTPONHM peakuuu s
pacuera KoHCTaHT paBHOBecus. [Ipunnun Jle [llarense.

I'oMOreHHbIl U TE€TEPOreHHBIN KaTaInu3. BimsHue KaTaau3aTopa Ha KOHCTAHTBI CKOPOCTH
npsiMol M oOpaTHOW peakuuil. Mexann3m karanusa. CeleKTUBHOCTb KaTanu3a. MIHTMOUTOPSI.
Karamutuueckue snel.

7. PACTBOPBI

PactBops! kak (asza mepemenHoro cocraBa. Komnougasie pacTBopbl. Poiib KOTOMAHBIX
pacTBOpOB B HayKe U IpakTUKe. PacTBOpbl TBepible, ra3oo0pa3Hble M KHUJAKHE (BOIHBIE U
HeBoJHbIe). CrocoObl BBIpaKEHUS KOHILIEHTpauuu. TepMoJuHaMHKa M KHHETHKa IMpolecca
pacTBOpeHuMs. V1eallbHbIE U PEAIbHBIE PACTBOPHI.

PacTBOpbl HEdNEKTpONUTOB. [laBleHHE HACHIIEHHOTO Mapa OWHApHBIX PacTBOPOB.
Kumnenue u otBepaeBanue pactBopoB. 3akoHbl Payns. SIBnenue ocmoca. 3akoH Bant-I'odda.
MeTtonb! onpeaenaeHust MOJIEKYISPHBIX MAacC PACTBOPEHHBIX BEILIECTB.

Henoguunenue pacTtBOpoB — 37eKTpoiauToB  3akoHaM Payns u  Bant-Todoa.
N3oronnueckuit kodpdunuent. CunbHbie U clabble JIEKTPOIUTH. PaBHOBecHs B pacTBOpax
crabbIX 3JEKTPOIUTOB. PaKTOPHI, BIMSIOLIME HAa CTENEHb JIEKTPOJUTHUYECKON JHCCOIHMAINH.
3akoH paszBexenust OctBanpaa. Kaxymasics crenenp qucconuanun. [ToHsTHE 00 aKTUBHOCTH H
koddduIeHTe akTUBHOCTH. Boma kak BakHeWmmii pactBoputenb. MoHHOe mpousBeneHue
Bombl. Bomoponusiii  mokaszarens. Ilonstue 00 wHAaukatopax. bydepHbie cucTeMBl.
[IponsBenenue pacTBOPUMOCTH. YCJOBUS OOpa3oBaHUS M PACTBOPEHHS IJIOXO PaCTBOPHUMBIX
coenuHeHu. I'mapomus coseii. Teopuu KHCIOT UM OCHOBAaHMUN: paHHUE TEOPUHU, TEOPUs
AppeHnyca, NpOTOHHAs, 3JEKTPOHHAs, TEOpUsS COJBBO-CHUCTEM, TEOpHUs YCaHOBHYA, TEOpUs
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KMKO. DnekTpoXxuMu4ecKkue

CBOHCTBAa pacTBOPOB.

OXHCIINTENIBHO -BOCCTAHOBUTEIIHLHBIE

CBOMCTBA U pEaKUUU. DJIEKTPOJHbIC NOTEHUUAJBI. P HANPSHKEHUI U €ro TEPMOJAMHAMHYECKOE

000CHOBaHUE.

YpaBHeHue

Hepncra.

OKHUCINTEIIFHO-BOCCTaH OBUTEIILHBIC

INOTCHIIUAJIBI.

[ToHaTHE O raJlbBAHUYECKOM 3JIEMEHTE. XUMUYECKUE HCTOUHUKH TOKa. [Iponecchl asekTponusa.

4.3.1 llepevyeHb cCeMHUHAPCKUX 3aAHATHI U J1a0OPATOPHBIX padoT

Ne Ne paznena HaumeHnoBanue ceMuHapoB, TpynoémkocTh OreHOYHBIC Dopmupye-
Ne U TEMBI MPAKTUIECKUX U JTa00PaTOPHBIX (gacen) cpencraa MEIE
n/ JHUCITUTLINH pabot Bcero TpakTuy KOMIICTCH-
n | bl (MOmyms) 4acoB eckas iy
MTOATOTOB
Ka
1 BBEJIEHUE CeMuHap «ATOMHO-MOJEKYIIIPHOE 5 2 YcrHOR OIIK-1.2
yaeHHey. PerneHune 3amad mo teme; cobeceoBaHHE.
TexHanka 0€30MIACHOCTH MIPH Orenka paboTh y
BBITIOJTHEHUH PadOoT B IPaKTUKYME. JIOCKH.
2 CTPOEHUE Cemunap «Ctpoenue atomay; JIP 5 4 YcrHOR OIIK-1.2
ATOMA «OmnpezeneHe YKBUBAICHTA cobecenoBaHue.
MeTaJlIa 10 KOJIMYECTBY Orenka paboTh y
BBITECHCHHOTO BOJIOPOJIa» JIOCKH.
IIpoBepka
otueToB 1o JIP.
3 XUMWYECKA | CemuHap «XUMUYECKas CBSI3b)» 4 YcTHOE OIIK-1.2
A CBA3b cobeceoBaHue.
Ornenka paboTH y
JIOCKH.
4 KOMIUIEKC- [ Cemunap «KoMIekcHbie 6 4 YcTHOE OIIK-1.2
HbIE COETUHEHUS cobecenoBaHue.
COEJJMUHEHN
q JIP «KomIuiekcHbIe COeTUHEHUS Ornenka paboThl y
JIOCKH.
IIposepka
oTtueTos 1o JIP.
KonTtponsHas
pabora.
5 OCHOBBI Cemunap «TerioBsie 3 PeKThI 10 8 VYcrHoe OIIK-1.2
XH“}?EEIEC' XHUMHYECKHUX peakiinii. OCHOBHBIC cobecemoBaHuE.
TEPMOJIUHA | TOHSTHS XUMHUYECKOU Orenka paboThl y
-MUKH TEePMOJANHAMUKI JIOCKH.
JIP «Onpenenenne SHTAIBINH IIpoBepka
HerTpanuzauu. OnpeneneHue otuetoB no JIP.
SHTAJBIINH THPATAUN Oe3BOTHON
COJTI
6 OCHOBHBIE | Cemunap «XuMudeckas KHHETUKA. 10 8 YcTHOE OIIK-1.2
)?I/?h%gg Teopust akTUBHBIX COyJapEeHUIL. cobeceOBaHME.
KOIl Teopust akTHBHPOBAHHOTO Orenka paboTh y
KUHETHMKNA | KOMILIEKCa» JIOCKH.
JIP «3y4yeHue 3aBUCUIMOCTH [IpoBepka
CKOPOCTH PEAKITUH OT KOHIICHTPAITUU oTueToB 1o JIP.
BellecTBa. V3yueHne BIASHUSA
TEeMIIepaTypsl Ha CKOPOCTh PEAKIIAN
7 PACTBOPbI Cemunap «PacTtBopbI» 10 8 VcrHOE OIIK-1.2
JIP «Onpenenenne MOJISIPHONA MacChl cobecemoBaHuUe.
HeaJIeKTposnToB. OnpeneneHue IpoBepka
KaXKYIIEHCS CTETICHU JUCCOITUAIINN oTueToB 1o JIP.
MoJiekyi»; «[ uapoau3 comneii» Kontponbshas
pabora.
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4.3.2. IllepedyeHb TeM (BOMPOCOB), BBIHOCHMBIX HA CAMOCTOSITEILHOE H3yUEeHHE

(camocTosiTeIbHASI Pa6oTa CTYIEHTOB)

No No
/o

Tema

3amanue

dopmupyemas
KOMIIETEHIHS

WK

BBEJIEHUE

ITonroToBka K KOHTPOJILHOM
paborte, pelieHne 3a1ad mo
TEMeE.

OIIK-1

OIIK-1.2

CTPOEHUE ATOMA

ITonroToBka k ceMuHapy.
IlonrotoBka M HamucaHue
otuyéros 1o JIP.

IlonrotoBka K KOHTPOJIBHOM
pabore.

OIIK-1

OIIK-1.2

XUMUNYECKAS CBA3b

ITonroToBka k ceMHuHapy.
[TonroroBka K KOHTPOJIBHOU
pabore.

OIIK-1

OIIK-1.2

KOMIIJIEKCHBIE
COEAMHEHUWA

[ToaroroBka k ceMuHapy.
IlonroToBka W  HamucaHHE
oTuéToB 1o JIP.

[TogroroBka K KOHTPOJBHOMI
pabore.

OIIK-1

OIIK-1.2

OCHOBEBI
XUMHWYECKOM
TEPMOJMHAMUKU

ITonroToBka k ceMHuHapy.
IlonrotoBka ®  HamucaHwue
oTuétoB 1o JIP.

[TonroroBka K KOHTPOJBHOU
paborte.

OIIK-1

OIIK-1.2

OCHOBHBIE ITOHATHA
XUMHNYECKOU
KHUHETHUKN

ITonroToBka K ceMHuHapy.
IlogroToBKa ©W  HaIHMCcaHHUE
otuéroB 1o JIP.

[ToaroroBka K KOHTPOIBHOU
pabore.

OIIK-1

OIIK-1.2

PACTBOPBI

ITonroToBka k ceMHHapy.
IlonroToBka M HamucaHue
oruyéros 1o JIP.

ITonroToBka K KOHTPOJIBHOU
paborte.

OIIK-1

OIIK-1.2

4.4. MeToanyecKue yKa3aHHs M0 OPraHU3alUH CAMOCTOATEIbHOI padoThI CTYIEHTOB

CamMocTosATeabHas pa60Ta

CTYACHTOB, CBsiA3aHHasA C

OJITOTOBKOH

OTYCTOB 11O

BBIITOJIHCHHBIM J'Ia60paT0pHLIM pa60TaM, 3aKPCIIJICHUEM TCOPETUUCCKOro Marcprajia B BHIC

peleHns 3a1a4 ¥ NOATOTOBKY K CEMHHApaM, IPOBOJAMUTCS BO BHEAYIUTOPHOE BPEMSI.

N

Cmpyxkmypa omuema no 1abopamopHot pabome:

[ens paboTHLI.
TeopeTnueckas 4acThb.

BrimonHeHne pacyeTHbIX, rpa@UuecKuX U KOHTPOIbHBIX 3a/1aHUN B COOTBETCTBUH C

METOAMYECKUMHU YKa3aHUAMHU K KaKJ0i padoTe.

BriBOz (Ha OCHOBE MOJTYYEHHBIX PE3YyJITATOB).
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MeTonuueckue pPEKOMEHIAIMKM TI0 BBIOJHEHUIO M 00pabOTKE SKCIEPUMEHTAIBHBIX
JAHHBIX TO KaXJoW JabopaTopHOil paboTe OmMcCaHbl B METOJUYECKHX PEKOMEHJIAIMSIX,
[IOJIFOTOBJIEHHBIX MTPEoiaBaTeasIiMU Kadeapsl:

Cadpono A.JO., CranpmakoBa B.A., Jlumoa JIL.M., Kamesckuii A.B., fceko T.H. OGmas

xuMHust. XuMus HemeTamios - M3a-so UT'Y, Upkytck, 2015.

[TpumMepsI perieHus: THIIOBBIX 33724 MPEICTABICHBI B PEKOMEHAYEMbIX YUeOHBIX MTOCOOUIX
Y 3aJJa4HUKaX 1O OOIIeH 1 HeOpPraHMYECKOW XUMHUMU:
3agaun U ympaxHEeHUs 1o o0miei xumuu : yueo. mocodue / H. JI. I'munka [u ap.]. - CII6. [u ap.]
: Xummust, 1986. - 272 c¢. uznanue aBaaraTh YeTBEPTOE M BCE MOCICTYIONITNE U3TaHHUS.

4.5. llpumepHasi TeMaTHKA KypPCOBBIX padoT

KypcoBbie paboTsl HE IPEAYCMOTPEHBI

V. VAEBHO-METOJNYECKOE 1 HTH®OPMAIIMOHHOE OBECITEYEHUE
TV CHUTILINHBI (MOIYJIS)

a) OCHOBHAs JIUTepaTypa

1. 'muaka H.JI. O6mas xumus [Tekct] : yue6. mocobue nis By3oB / H. JI. ['muuka ; pen. A. W.
Epmakos. - 30-e uzn., ucnp. - M. : Uarerpan-Ilpecc, 2007. - 727 c. ; 24 cm. - bubmuorp.: c. 704-
705. - ITpeam. yka3.: ¢.706-727. - ISBN 5-89602-017-1 (39 ak3.);

2. I'muaka H.JI. 3apmauu w ynpaxHenus 1o obuied xumuu [Tekcr] : yueOHoe mocobue / H.
JI. Tnunka ; pen.: B. A. PabunoBuu, X. M. Pybuna. - U3x. ctep. - M. : Uarerpan-IIpecc, 2007. -
240 c.; 21 cm. - ISBN 5-89602-015-5 (38 3k3.);

3. I'muuka, Huxomaii JleonmmoBuu. OOmass xumus [DIEKTPOHHBIM pecypc] : yuel. s
OakanaBpoB, yueo. mocodue ans cTya. HexuM. crel. By3oB / H. JI. I'munka. - 18-e uzz., nepepad.
u jgon. - OBK. - M. : Opaiir ; [b. m.] : U] FOpaiit, 2012. - (bakanasp). - Pexxum nocryna: . -
Pexxum nocryma: U3 "bubmuotex". - 20 mocrynos. - ISBN 978-5-9916-1148-0. - ISBN 978-5-
9692-1112-4;

4. I'enbman, Mapk MocudoBuy. Xumus : Yued. ais ctyn. By3os / M. U. I'ensdpman, B. I1.
KOctpatoB. - 4-e u3n., crep. - CII6. : Jlanp, 2008. - 472 c. : wi. ; 21 cm. - bubawmorp.: c. 448. -
ITpeam. ykas.: c. 459-468. - ISBN 978-5-8114-0200-7 (24 3x3.);

5. Heopranuueckas xumus. XUMUsl 3JIEMEHTOB [ DJIEKTPOHHBINA pecypc] : yueO. sl CTyd. By30B,
00y4. o Hanp. 510500 "Xumus" u crem. 011000 "Xumus" : B 2 1./ 1O. 1. TperbsikoB u nip. - 2-¢
u3n., nepepad. u gom. - OBK. - M. : Uzn-Bo MI'Y : Akanemknura, 2007. - Pexxum gocryna:
DNEeKTPOHHBIA YMTANbHBIN 321 "bubmmorex". - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-
297-0.T. 1. -545c. - ISBN 978-5-211-05332-2. - ISBN 978-5-94628-298-7

6. Heopranuueckast xumusi. XuMUsl 3JIEMEHTOB [ DJIEKTPOHHBIN pecypc] : yued. I CTy/. By30B,
00y4. no Hanp. 510500 "Xumusa" u creu. 011000 "Xumus" : B 2 1./ 0. [I. TperbsikoB u 1p. - 2-¢
u3l., nepepad. u gomn. - OBK. - M. : U3a-80 MI'Y : Axkanemknura, 2007. - Pexxum poctyna:
DneKTpoHHBINH ynTanbHbI 3an "bubmorex". - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-
297-0. T. 2. - M. : Uzn-Bo MI'Y, 2007. - 673 c. - ISBN 978-5-211-05334-2. - ISBN 978-5-
94628-299-4.

7. Xayckpodpt K. CoBpemennbiii kypc obmieit xumuu. B 2-x 1. T. 1: Ilep. ¢ aurm / K.
XayckpodT, 3. Koncredn. — M.: Mup, 2002. — 540 c. - ISBN 5-03-003310-6

8. Xayckpopt K. CoBpemennsni kypc obmei xumuu. B 2-x 1. T. 2: Ilep. ¢ anrn. / K.
Xayckpodt, D. Koncredn. — M.: Mup, 2002. — 528 c. - ISBN 5-03-003310-4
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0) AOMOJIHUTENbHAA JTUTEPATypPa

1. IpobGamera, T. . O6mas xumus [Dnexrponnasii pecype] : yueonuk / T. U. [IpobameBa. -
DNEeKTPOH. TEKCTOBBIE JaH., 28,6 M06. - M. : PaBunoBecue ; Poctos v//l : ®enukc, 2007. - 1 o
ont. auck (CD-ROM) ; 12 cm. - (DnekTpoHHbI yueOHUK). - CucTeM. TpeOoBaHUs: MPOIECCOP
Pentium II ; 256 M6 omepat. mamsitu ; guckoBojg 24-x CD-ROM ; Windows 98/NT/2000/XP
(Mucrannsanus, negexToB HET.). - Pexxum gocryna: . - 3aril. ¢ 9TUKETKH TUCKA. - (B KOP.);

2. Kosuk, B. B. O0mias u Heopranndeckas xumusi [ DnexkrponHsiid pecype] / B. B. Kozuk, JI. I1.
bopuno ; Tomckuit roc. yH-T, H-T aucranin. obpa3oBaHus. - DJIEKTPOH. TEKCTOBbIE JaH. -
Tomck : U3n-Bo TT'Y, 2005 - . - 12 cm Cucrem. TpeboBanus: Windows 98 ; mporeccop Celeron
433MHz ; O3Y 64 Mb ; CD-ROM 32x ; SVGA ; SB ; 00em 350 MO. - 3ari. ¢ oTHKETKH JUCKA.
Y.1. - 1 351 ont. quck (CD-ROM)

VI.MATEPUAJ/IBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBbI
6.1. YueOHO-1a00paTOopHOE 000pPyI0BaAHHUE:

[Tomemennss Ay OpOBENEHHs]  JIGKIMOHHBIX M JIAOOpAaTOPHBIX  3aHATHIA,
YKOMILJIEKTOBaHHbIE HEOOXOAMMBIM 00OpyAOBaHUEM, NpHOOpHON 0a30i M peakTHBaMH, a
MMEHHO:

- ayIWTOPHH, OCHAIICHHbIC MYJIbTUMEIUNHBIMU CpPEACTBAMHU, [JIsI TPOBEACHUS
AyIUTOPHBIX M TPAKTUYECKUX 3aHATUH OOOpPYAOBAaHBI MYJIbTUMEIUWHBIMUA IPOCKTOPAMHU
(InFocus IN 105 (3D Ready));

- nabopatopHble MOpakTHKyMbl (aya. 329, 333), ocHalleHHbIE CIEIYIOIUM
000pyI0BaHUEM

Ne n/m HanmenoBanue Kommnuectso

1. | Habop peakTHBOB aJ1si MPOBEACHUS TPOOUPOUHBIX

HKCTIEPUMEHTOB
2. | lItatuBsl ¢ HAGOPOM ITPOOUPOK
3. | Uentpudyru 2
4. | Mukpockon 1
5. | Bogsubie 6anu 2
6. | Texauueckue Bechl 10
7. | AHaTHTHYECKUE BECHI 6
8. | [lumerku
9. | Bropetku
10. | Crakanbl 111 HarpeBaHus
11. | HwmmHapsl
12. | Mepnbie K0I0bI
13. | MydenbHbie neun 2
14. | CymmabHble mKadbl 2
15. | Monomepsl 2
16. | Konagykromerp 1
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17. | YcTaHoBKa 111 IPOBEEHUS AIIEKTPOJIN3a 1

18. | YcraHoBKa 1Jis MOJTy4YEHUSI METAIMUYECKOTO 0JI0BA 1

19. | ®orosnexkTpokonopumerpsl KOK 2

20. | CouproBKH

21. | Ilpobupkonepxatenu

22. | UlraTtuBsl 1abopaTopHbIE

23. | Hacocsl BonocTpyiiHble

24. | Kon6s! bynsena u Boponku broxuepa

25. | OuabTpeI OyMakHbIE

26. | OUIbTPHI CTEKIISTHHBIE

27. | Kanopumerpsl

28. | I'azomeTtpsbl

29. | TepmomeTpsI

30. | dapdopoBsie THTIH

31. | Anmapater Kunma 8

6.2. IIlporpaMMHoe obecrieyeHme:

6.3. Texnuueckue u IJIEKTPOHHbIE CPEACTBA:

VII.OBPA3OBATEJIBHBIE TEXHOJIOTI'NA

B nporiecce n3ydeHus JUCHUILIMHBI « XHMHUS» UCIOIB3YIOTCSA KaK TPATUI[MOHHBIC, TaK

Y MHHOBAIMOHHBIC TEXHOJOTMH, aKTUBHBIC W HHTCPAKTUBHBIC METOIbI U (POpPMBI 00yYEHUS:

TEXHOJIOTHS OOBSICHUTEIBHO-HILTIOCTPATUBHBIX OOCYXJIEHUH C JJIEMEHTaMH MPOOJIEMHOrOo

W3IIOKEHUS,  TEXHOJOrusi  MPO(eCCHOHATbHO-OPUCHTUPOBAHHOTO  OOydYeHHs,  JICKIIHH,

KOHTPOJIbHBIE W JTa0OpaTopHbIe pabOThl, CEMUHAPHI-KOJUIOKBUYMBI, pPa300p KOHKPETHBIX
CHTYaIUi, pelIeHUEe CUTYaIllMOHHBIX 3a/1a4, PEIICHNE TEMATUIECKUX XUMHIESCKIX 3a]1a4.

AxmueHvle gopmel 00yuenus. Ha 1abopaTOpHBIX 3aHATHUSIX, KOTOPhIE COCTaBIISIOT OoJiee

MOJIOBUHBI OT KOHTAKTHOH pabOThI, KaXKAbIH CTYJIEHT BBIMOJHACT J1a0OPaTOPHYIO padoTy
WHIUBHIyaIbHO. Takod B OpraHU3alMk OOYyYEeHHUs CIIOCOOCTBYET MPUOOPETCHHIO HABBIKOB
CaMOCTOSTEIILHOTO BEICHHS IKCIIEPUMEHTAIBHBIX Pa00T, MPAKTUYECKUX HABBIKOB OOPAIICHUS U
paboThl ¢ pa3IMYHBIMM XUMUYECKHMMH BEIIECTBAMH W J1a0OpaTOPHBIM 00OpYyIOBAHHEM,
W3MEPUTEIBLHON  allapaTypoil, OpraHM3allid  METOJAMKH  OSKCIEPUMEHTAJIbHBIX  paldor,
COCTaBJICHUSI TPOTOKOJIOB OTYETOB XUMHUUYECKUX OJKCIIEPUMEHTOB, a TaKXe MMPAKTUYECKOro
MOATBEPXKACHUS TCOPETHUECCKUX IMOJIOKCHHUI OOIIeld W HEOPraHMYEeCKOW XMMHH O CBOMCTBAaX M
MOBEJICHUU HEOPraHWYECKUX BemiecTB. [10roToBKa OTYETOB MO KaKJI0H J1abopaTopHOW padoTe
dbopMupyeT yMeHHE NpPOBOIUTH IEPBUYHBIA aHANN3 pE3yNbTaTOB C YYETOM 3aKOHOB H
3aKOHOMEPHOCTEMH, (hOpMYITUPYEMBIX B paMKax o0IIel U HeOPraHMYEeCKOH XUMHUHU, TIPEICTABIISATh
pe3yNIbTaThI OMBITOB U PACYETHBIX pabOT, TPAMOTHO (GOPMYIIMPOBATH BEIBOIEI.

15




3aKOHOMEPHOCTEW) NPOBOJUTCA B BHUAE HHTEPAKTUBHOIO OOy4YEHUS

3aerl'IJ'ICHI/IC TCOPCTUICCKUX MO0 CHUM 06H1€ﬁ XHUMHUH (OCHOBHLIX 3aKOHOB H

CEMHUHAPOB U PELICHUS PACUETHBIX 3a4ad.

— JOHUCKYCCHOHHBIX

HaumeHoBaHue TeM 3aHATHH C HCNOJIb30BAHUEM HHTEPAKTUBHBIX ()OPM 00ydeHUs:

®opma / Metoibl Kon-Bo
No Tema 3aHATUS Bun 3ansatus
MHTEPAKTUBHOI O 00yYEHUS 4acoB
1 AmomHno-monexkynapnoe naboparopubie/ | I'pynmosas nuckyccus / 4
YueHue MPAKTUYECKUE | CEMHHAP
5 Cmpoenue amoma nabopatopHbie/ | I'pynnosas quckyccus / 4
MPAKTUYECKUE | CEMHHAP
3 Xumuueckas cés13v naboparopubie/ | I'pynnosas auckyccus / 4
MIPAKTUYECKUE CEeMHHApP
Tennosvie 3¢hghexmut naboparopubie/ | I'pynmosas auckyccust /
XUMUYECKUX PeaKyuil. MIPaKTUYECKUE CeMHUHap
4 OcHosHble nousmus 4
XUMUYECKOU
MepMOOUHAMUKU
5 Komnnekcnuvie nmadoparopusre/ | I'pynmosas nuckyccus / 4
COeOUHeHUs. MIPAKTUYCCKUEC CeMHUHap
Hroro gacos 20

VIIL.LOOEHOYHBIE MATEPHUAJIBI IJIAA TEKYIIEI'O KOHTPOJIA U
MNPOMEXYTOYHOM ATTECTALIUA

OueHounbie MmaTepuajbl (OM):

OueHouHble MaTepHabl

TEKYIIEr0 KOHTPOJs (OPMHPYIOTCS B COOTBETCTBHH C

[Tonoxxenuem o 6amtpbHO-peiTuHTOBOM cucreMe ®T'BOY BO «I'Yy. HazHaueHue o11eHOYHBIX
CPEICTB TEKYIIET0 KOHTPOJIS - BRIIBUTH Y 00y4aromuxcs ¢()OpMHUPOBAHHOCTh KOMITETCHITHA:

MaTepna.m,l AJIA MMPOBEACHUA TEKYIIECT0 U IIPOMEKYTOYHOI'O KOHTPOJISA 3HAHUI1

CTY/J€HTOB:
Ne Bun xonTposs Kontponupyembie TeMbl Komnerenuuu,
(pasziensi) KOMITOHEHTBI
KOTOPBIX
KOHTPOJHPYIOTCS
1 Boimonnenne nabopaTopHbIX OIIK-1
pa6ot. Otuet o JIP. Yuactue
B JIHCKYCCHSX Ha Amomno-monexynaproe yuenue
CEMHHAPCKOM 3aHSITUU
2 VYyactue B AUCKyCCHSIX Ha Cmpoenue amoma OIIK-1
CEMHHAPCKOM 3aHSITUU
3 YyacTue B JUCKYCCUSIX Ha Xumuyeckas cé43b OIIK-1
CEMUHAPCKOM 3aHATUH
4 Brinonnenue nabopaTopHbIX OIIK-1

pa6ot. Otuer 1o JIP.
VYuacTtre B IUCKYCCHSX Ha
CEeMHUHAPCKOM 3aHATUHU
KonrtponbsHas pabora

Komnnexcrnole coeounenus
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5 | BeimosnHeHue 1abopaTtopHbix | Tennosvie 3¢hghexmoi OIIK-1
pa6ot. Otuer no JIP. XUMUYECKUX peaKyuil.
VY4actue B IUCKyCCUSIX Ha OcHognvie nonsamus
CEMHHAPCKOM 3aHSTUU XUMUYECKOU MepMOOUHAMUKU
6 Brimonnenne nabopaTopHbIX OIIK-1
pa6ot. Otuer mo JIP. OcnogHuvle noHaAmus
VY4actue B IUCKyCCUSIX Ha XUMUYECKOU KUHeMUKU
CEMHMHAPCKOM 3aHSTUU
7 BrimonHenne mabopaTopHbIX OIIK-1
pabot. Otuer no JIP
VY4actue B AUCKyCCUSX Ha Pacmeopur
CEMHMHAPCKOM 3aHSATUU
KontponpHas pabota
JleMOHCTPALIMOHHBIN BAPpHAHT OMJIeTa 1JIs1 KOHTPOJIbHOM padoThl
1. Annotponus.
2. OTHOCHTENbHAs MOJICKYJISIpHAs Macca.
3. 3akoH ABOraJpo M CJieACTBHS U3 HETO.
4. Kaxkue hopMysbl Ha3bIBAIOTCS MPOCTEHITMMH (AMITUPHICCKUMU)?
5. Kakoii 06bém Bomopoma BbiTecHUT 0,376 T allOMUHUSA NPU B3aUMOACHCTBUM €ro C
KHCIIOTON?
6. Kakoit 00bEM IIpH HOPMABHBIX YCIOBUAX 3aHMMalOT 27°102! monekyn rasa?
7. Haiitu npocreiinyto Gpopmyiay okcuia BaHaaus, 3Has, 4To 2,73 T okcuja cogepxar 1,53
I MeTajlIa.
BOITPOCHI VIS COBECEIOBAHUSA
Cemunap 1

AmomHno-monexynapHoe yuenue

1. OcHoBHbIE OHATHS M CTEXUOMETPUUECKHE 3aKOHBI XUMUHU.
2. Mertoabl onpeneneHns MOJIEKYIIPHbIX MacC ra3000Pa3HbIX U JIETYYUX BEIECTB.
Pemenue 3aa4 o reMe «ATOMHO-MOJIEKYJISIPHOE YUEHHE»

Cemunap 2
Cmpoenue amoma
1. Teopus ctpoeHus aroma Bojgopoja o bopy.
2. JIBolicTBeHHas MPUPOAA MUKPOOOBEKTOB. Y paBHEHUE BOJHEI e bpoiims.
3. Ilpunnun Heonpenenénnoctu I elizenOepra.
4. Vpasuenue lllpénunrepa. Hekotoprie pe3ynbTarsl pemieHus ypaBHenus LIpénunrepa

JUISL OMTHOMEPHOT'0 U TPEXMEPHOTO MOTEHIUAIBHBIX SIIUKOB.
PesynbTaTel pemenus ypasHenus Lpénunrepa s atoma BOAOPOAA.
[ToHsiTHE O KBAHTOBBIX YK CIIAX 3JIEKTPOHOB.

7. Teomerpuueckue oOpa3pl aTOMHBIX OpOUTAJIEH.

oo

17



8. MuorosnekTpoHnbie atombl. Ilpunuun Ilaymu. EMkocTs 510eKTpoHHBIX 06050YekK.

[Ipasuio Xynna. [ToctpoeHne 31eKTPOHHBIX KOH(QUTypalluii aTOMOB 3JIEMEHTOB.
Cemunap 3
Xumuueckas cé:3v

1. OcHoBHbIE XapaKTEPUCTUKU XUMHUECKOHN CBS3U.

2. VoHnHas cBs3b.

3. KoBanenTHas cBsi3b. KpuBble moTeHIIMANBHON SHEprun. Pe3ynbTaTel pacdéra MOJIEKYIIbI
Bogopona no laittnepy u Jlongony. /loHOpHO-aKIENTOPHBIM MeXaHHU3M OO0pa3oBaHUS
KOBaJICHTHOM CBSI3H.

4. OcHOBHBIE IIOJIOXKEHUS METO/Ia BaJeHTHOH cBsi3u. [ToHsTHE O THOpUAN3aLIUY CBSI3H.

5. OCHOBHBIE TIOJIOKEHHMSI METOAa MOJIEKYJIpHBIX oOpOuTane. o- U m- CBS3M.
Ces3plBaroliie M pasppIXjsionie opourtanu. l'oMmosnaepHble U TeTeposiiepHbIe
nByxXaTOMHBbIE MoJeKyJbl 1o Meroay MO JIKAO. M30351eKTpOHHBIE aTOMBI.

6. MexmonekysipHoe B3auMopeiicTeue. [lonspuszanns MoeKy.

Cemunap 4
Komnnexcnvie coeounenus

1. HomenknaTypa KOMIUIEKCHBIX COEIMHEHUM.

2. XuMuHYeckas CBS3b B KOMIIJIEKCHBIX COEAMHEHMSIX C MO3ULUNA KBAHTOBO-MEXaHUUECKUX
METO/I0B.

Cemunap 5

Tennosvie 3¢pghexkmol xumuyeckux peaxyutl. OCHOBHbIE NOHAMUSL XUMUYECKOU MEPMOOUHAMUKU

4,

1-p1i1 3akOoH TepMoaMHAMUKH. BHyTpeHHss sHeprus u e€ coctaBisomue. TemnoBoi
3¢ dexT mpu n300apHOM U U30XOPHOM IpoIeccax. DHTAIBIINS.

TennoBele  3hdexTsl  XUMHUECKHX  peakuuid.  TepMOXUMHMUECKHE  PEaAKIMH.
Tepmoxumuueckue ypaBHeHus. 3aKoH ['ecca u cieacTBUs U3 HETO.

OHTponusi KaKk Mepa CTIPYKTYpHOM HEyNOpsSIOYEeHHOCTM B cucreme. M3MeHeHue
SHTPONMM B XMMHUYECKHUX Hporeccax. DHTpomnus ¢a3oBbIX INepexonoB. CrannapTHas
SHTPOMNUSL. 2-€ Hayajlo TEPMOJUHAMUKHY.

Ouneprus ['m60ca. CrangapTHelii n300apHO-U30TEpMHUUECKU noTeHMan. Hanpasnenue
IIPOTEKaHUS XUMUYECKUX ITPOLIECCOB.

Pemenue 3agay no teme.

Cemunap 6

1.

OcHOBHbIE NOHAMUSL XUMUYECKOU KUHEMUKU

XUMHUECKOE DPABHOBECME M XMMMUYECKass KHHETUKA. 3aKOH JEHCTBYIOLUIMX Macc.
TemnepaTypHasi 3aBUCUMOCTb CKOPOCTH peakiuu — npaBuwio Baut-I'odda, ypaBHeHue
Appenunyca.

KoHcTaHTa XMMHUYECKOrO paBHOBECUS. OHEprus M OSHTponus axkTuBanuu. CBs3b
1300apHOTro MOTEHIIMAJIA C KOHCTAaHTONM XMMHUYECKOT0 paBHOBECHSI.
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3.

TeOpI/Iﬂ AKTHUBHBIX COYﬂapeHHﬁ. TeOpI/IH AKTUBUPOBAHHOI'O KOMILJICKCA.

Perenune 3agay no teme.

Cemunap 7
Pacmeopui

1. Tunponus coneil. Teopuu KUCIOT U OCHOBaHMI: paHHUE TEOpUHU, TEOpUS AppeHHyca,
MPOTOHHAS, YJIEKTPOHHAsI, TEOPUS COJIBbBO-CUCTEM, Teopus Y caHoBuya, Teopus KMKO.

2. DIEeKTpOXMMHYECKHE  CBOWCTBA  pacTBOpPOB.  OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIC
CBOMCTBA M pEaKUUU. OJEKTPOAHbIE IOTEHUMANbl. Psaa HanpsbkeHMH U ero
TEpMOAMHAMHUUYECKOE 000cHOBaHME. Y paBHeHHE HepHerTa.

3. OKHCIUTENbHO-BOCCTAHOBUTENbHbIE MOTeHHHaNbl. [loHATHE O TraJbBaHHUYECKOM

aJIeMeHTe. XMMHUYECKHE NCTOUHUKHU TOKA. Hpoueccm QJICKTPOJIM3A.

[IpomexxyTouHasi aTrecTanusi HallpaBjieHa HAa IPOBEPKY C(HOPMUPOBAHHOCTU KOMIIETEHIUU
OIIK-1 u mpoBoauTcst B (opMe KOHTPOJIbHBIX paboOT, a Takke IPOBEPKH OTYETOB I10
nmabopatopHbiM pabotam. OLieHKa BBICTaBJIsIETCS B COOTBETCTBUU ¢ [lonokeHuem o OanibHO-
perituaroBoii cucteme ®I'bOY BO «UI'Y». Dk3aMeH pOBOAUTCS BO BpeMsi ceccuu B (hopme
YCTHOTO coOece0BaHusl.

1.

3.

KPUTEPUU ONEHUBAHUSA PE3YJBbTATOB OBYUYEHUAA:

CrtyneHTy HEOOXOAMMO BBIMOJHUTH 9 1abopaTOpHBIX paboT W cmath 9 OT4ETOB C
UCTIPABJICHUSIMA W JIONOJIHCHUSMH, YKa3aHHBIMH TpenoaaBateieM. [Ipy BBIOTHEHUH
nabopatopHbix pabor (JIP) omenuBaercs TtexHuka BwimodHeHUs JIP, odopmienune
MPOTOKOJIOB, OT4YeThl 1o JIP, BKJIIOYAMOIIME pacyeTbl TEPMOJUHAMUYCCKHX U
(GU3NYECKUX BEIMYHH, MPEACTaBICHUE rpad)UIecKOro MaTeprasia u BEIBOJI.
[TpenxycMoTpeHo 7 TeM JJisi TPOBEACHUS CEMHHAPCKUX 3aHATHH IO TCOPETHUYCCKUM
BOIPOCAM HM3y4aeMOW IUCHMIUIMHBIL. KOIMYecTBO CEMHHApCKUX 3aHATHH IO KaXKIOH
TeMe omnpeaensieTcs e€ CIOKHOCTBIO W 00BbEMOM TEOPETHYECKOro Marepuala.
OrleHUBaeTCs aKTUBHOCTh YYaCTHSl CTyJEHTa B OOCYXKJICHUU W CTEICHb MOHHUMAHUS U
YCBOEGHHSI 00CYX/1aeMOro MaTepHala.

[IpenycmoTpeHO 2 KOHTpOJbHBIE pPa0OTHI, OICHUBAaeMbIe IIPENOAaBaTeNIeM 110
IIPOM3BOJIbHOM OaJUIbHOM HIKAJIE.

OK3aMeH NpOBOAUTCA BO BpeMsi ceccuM B (opMme YCTHOro coOecefoBaHMsl IO
9K3aMEHAMOHHBIM OMJIETaM, COCTOALIMM M3 3-X BOIPOCOB. IIpn HEOOXOOUMOCTH IK3aMEHATOP
MOXKCET 3aJ1aTb JOIIOJHUTCIBbHBIC BOIIPOCHI, OTBETHI HA KOTOPBLIC TAKIKC 6y,Z[yT YUUTBIBATHCA OJIA
MOJYYEHHUSI U'TOTOBOM 3K3aMEHAIIMOHHON OIIEHKH, COOTBETCTBYIOIIEH CIEIYIOIUM KPUTEPUSIM:

ITokazarenu Kpurepun

OTBeThI 1O BOIpocam Ousera cofiepyKaHue OTBETa COOTBETCTBYET IIOCTaBJIEHHOMY BOIIPOCY,

packpbIBalOTCs Hanbosee 3HaunMbIe (DaKThl, HAy4IHbIE
MOJIOXKEHUSI, COOITI0JaeTCsl TIOTHYecKasl MOCIeI0BATEIbHOCTh
B U3JIOKEHUH MaTepraa

OTBeTHI HAa JOMOIHUTEIbHBIE CoJlep KaHUE OTBETA COOTBETCTBYET IIOCTABIICHHOMY BOIIPOCY,
BOIIPOCHI pacKkpbIBalOTCs HanboJjee 3HauuMble (DaKTbhl, HAy4YHbIE

ITOJIOXKCHMUS, CO6J'II-O)13€TC$I JJOrn4cCKasd 1mocCjcaoBaTCiIbHOCTb
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B U3JIOKCHUU MaTCpHaa

OneHKa «OTJINIHO»:

chOpMHpPOBAHHBIE M CHCTEMAaTH3WPOBAHHBIC 3HAHUS MpeaMera, CHOPMHUPOBAHHBIC
YMEHUS U HaBBIKUA MMPUMEHEHHS METOMOB W IMOAXOJ0B M3y4aeMOW JMCIUIUIMHBI IIPU PEIICHUN
y4eOHBIX U MIPAKTUYECKUX 3aJ1a4.

Ouenka «xopoio»:

B 1IeJIOM, C()OPMUPOBAHHBIC, HO COJIepXKAIMe OTIACIbHBIC MPOOCIBI 3HAHMS MpEaMETa,
yYMEHHE TPUMEHSITh METOAbl U MOAXOIbl M3y4aeMOW TUCIHUIUIMHBI MPU PEIIeHUH y4eOHBIX U
MPaKTUYECKUX 3a/1a4 ¢ MUHUMAJIbHBIM KOJIMYECTBOM OLIMOOK HEMPUHIIMITUAIHLHOTO XapakTepa,
HaJM4ie HABBIKOB MPUMEHEHUS METOJOB M IMOAXOJ0B M3y4aeMOW AMCHUIUIMHBI MPU PEIICHUU
y4eOHBIX U MPAKTUYECKUX 3a]1a4.

OneHKa «y/10BJIETBOPUTEIbHO»:

HECHCTEMAaTU3UPOBAHHBIE 3HAHHS IpEeIMeTa, YaCTUYHO CGHOPMHUPOBAHHBIE YMEHUS U
HaBBIKM MPUMEHEHHUS] METOJOB M IMOAXOJ0B M3y4yaeMOW AMCUMILIMHBI MPU PElIeHHH Yy4eOHBIX
3a/adu.

Onenka «HEYAOBJIETBOPUTECIBLHO»:

(bparMeHTapHoe 3HAHUC MNOpeaMeTa, OTCYTCTBUC y'MeHI/Iﬁ W HABBIKOB IIPUMCHCHHA
MCTOJO0B U IOAXOJ0B I/I3y‘laeM0ﬁ JAUCHUIIIMHBI ITPpH PCHICHUN y‘IC6HbIX 3ajgay.

IMPUMEPHBIIA CIIMCOK BOIIPOCOB K DK3AMEHY:

1.  OcHoBHBble mToONOXKeHUsT Teopuu Bepuepa. OOmas xapakTepUCTHKA KOMIUIEKCHBIX
COCIMHCHUH.

2.  SBnenme ocmoca. OcmoTnyeckoe aaBieHue. 3akon Bant-T'odda.

3. BiusHue TemmepaTypbl Ha CKOPOCTh XUMHUYECKOW peaknuu. YpaBHEHHE AppeHuyca.

DHeprus aKkTUBALUU.
4.  IlpowusBeneHue pacCTBOPUMOCTH. Y CIOBHsI 00pa30BaHUS U PACTBOPEHHS OCaIKOB.

5. Meron MO, ucxoasslie nojoxeHus. CBSA3BIBAIOIIME U Pa3phIXJIAIOIINE MOJEKYJISPHBIE
opOuTtanu. MosekysipHble HOHBI BOAOPOAA U IPOCThIE MOJIEKYJIbl ¢ mo3uui merona MO.

6. IlepBoe Hayayno TEPMOAMHAMUKH. BHYTpEHHs SHEprusi U ee COCTaBJISAIOIINE. DHTAIBIU.
TemnnoBoii 3¢ dexT npu n306apHOM U U30XOPHOM IIpolieccax.

7. IlpuHumn HeonpeaeneHHoCTH [ eiizeHOepra, COOTHOLIEHNE HEONPEIEeNeHHOCTEH.

8.  VYpasuenue llpeaunrepa. ®usnyeckuii cMbICT BOTHOBOW (YHKIUHU. Pe3yapTaThl pemeHus
ypaBHeHus Lllpenunrepa st OHOMEPHOI O MOTEHIIUAIBHOTO SIIMKA.

9.  Tepmoxumus: TeNIOBOH FPPEKT, KATIOPUMETPHS, CBSI3b C TEPMOIUHAMHUKOH.

10. KoBaneHnTHasi CBsi3b C MO3UIUMH METOAA BAJCHTHBIX CBs3el (KpHUBBIE MOTEHIMATIBHON
SHEPrum MoJjieKyJ1, oopasoBanue H2 no 'elitinepy u JIOHI0HY, BaJICHTHOCTB ).

11. 3akon aeiicTBus Macc. MoJIEKYJISIPHOCTb U MOPSAOK PEAKIUU.

12. Merox BajeHTHBIX CBsi3el (McxonaHble moisiokeHus). O6pazoanue H20, NH3 u apyrux
MOJIEKY I

13. PactBopsl. Tunsl pactBopoB. PacTBopbl uieanbHble U peanbHble. COCOOBI BbIpaXKEHUS
KOHIIEHTPALMH paCTBOPOB.

14. TlpuHuunbel KiIacCH(PHKAIMM KOMIUICKCHBIX COCIMHECHHMH. V30Mepusi KOMILICKCHBIX
coenuHeHni. HoMeHKIIaTypa KOMIUIEKCHBIX COEMHEHMIA.

15. DnexTponuTuyeckas auccouuanus BoAbl. MoHHOe mpousBeneHuEe BOABL. BomoponHbril
nokaszateinb. bydepHbie pacTBOpHI.
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16. 3akon I'ecca. CnenctBus u3 3akoHa [ecca. DHranbnus o0pa3oBaHUS, SHTAJIBIUSA
CropaHus, TeII0BoN AP(PEKT peaKiuH.

17. Meron BasnieHTHBIX cBsizel. Konnenuus ruGpunuszanuu. Buasl rubpuanszanun.

18. Teopuu kucnot u ocHoBaHui. [IporoHHast TeOpUs KUCIOT U OCHOBaHUI.

19. Karamus. ['oMoreHHblil u rereporeHHbiid katanus. O0upe MPUYNHBl YCKOPEHHS PEeaKIIHii
KaTaJm3aTopamu.

20. Tlomstne 00 WOHHOM THIIE CBSI3M. DHEPrusi MOHHOW pemieTku. HeHampaBleHHOCTh H
HEHACHIII[aeMOCTh HOHHOW CBS3H.

21. Pesynbtatel pemenus ypasHenus llpenunrepa st atoma Bojopona. KBantoBble uucia
3JIEKTPOHA B aTOME BOJOPO/A.

22. Cnabple »snekTponmThl. KOHCTaHTa W CTENEHb MAWCCOIUAIMU. 3aKOH pPa3BEIACHUS
OctBanpa.

23. DHepreTM4ecKue XapaKTePUCTHKH aTOMOB: SHEPTUs W MOTEHIMAT HOHU3AINH, CPOICTBO K
3JIEKTPOHY, UX 3HAUEHUE B XUMUMU.

24. KoHctaHnTa XHMHYECKOro paBHOBecus. CBs3b KOHCTaHTBI C DSHTaNbIHEH, Crocod
orpeneseHust TeraoBoro 3¢ dexra peakui U3 KHHETUYECKUX JTaHHBIX.

25. KomtongHsie pacTBOPBIL: BHJIBL, CIIOCOOBI TOTy4eHus, cBoiicTBa. Konyc Tunmais.

26. Meton MOJeKyIsIpHBIX opOuTanei. Mcxomabie nonoxenus. OOpa3oBaHue ABYXaTOMHBIX
Moutekys1 o merony MO JIKAO.

27. BnusHue W3MCHEHHMS YCIOBUHW Ha xuMmH4yeckoe paBHoBecue. [Ipunnun Jle-Illarense
(IpuMepsI).

28. MmHorosnekTponHbsie atoMbl. 3anper [laymu. IlpaBuno Xynma. EMKOCTH 3IEKTPOHHBIX
00o0J10ueK

29. Tunponus coseil: HpUYMHBL, TUIMYHbIE ciydad ruaponusa. CrTeneHb W KOHCTaHTa
TUAPOIIN3a.

30. Buabl MEXMOJEKYJISIPHOTO  B3aUMOACHCTBHUS  (OPHEHTAI[MOHHOE, WHAYKIIMOHHOE,
JUCIIEpCUOHHOE). BonopoaHas cBs3b.

31. [laBneHue mapa pacTBOpUTENS HAJl pacTBOpOoM. 3akoH Payus.

32. BonHoBble cBoiicTBa MUKPOOOBEKTOB. CooTHOMIEHUE e bpoiins.

33. CkopocTb XMMHYECKOrO Mpolecca. 3aBUCUMOCTb CKOPOCTH PEaKIMH OT KOHIIEHTPAIUH
pearupyromux BemecTB. Kunernueckoe ypaBHEHHE CKOPOCTH XUMUYECKOW PEaKIIHH.

34. DnekTpoxMMHUYECKHEe CBOWCTBa pacTBOpoB: ypaBHeHue Hepucra, XUT, anexrpomms.

35.  DHTanbNUNHHBINA U SHTPONUHHBIN (aKTOPHI U HAIIPABICHNE XUMUYECKHX ITPOIIECCOB.

36. Owutpomnus. M3menenne suTponuu B npoueccax. CtannapTHeie SHTponuu. Bropoe Havano
TepMOJMHAMHUKU. DU3NYECKHIT CMBICIT SHTPOIUU.

37. OcHOBHbBIE XapaKTePUCTUKU XUMHUECKON CBS3U: JJIMHA, HAIPABIEHHOCTh, IPOYHOCTb.

38. Kumnenue u 3amep3anue pacTBopoB. 3akoH Pays.

39. Tlomsitue 00 3IEKTPOOTpUIATEILHOCTH. [loyspu3anus CBS3W, TUIOJBHBIA MOMEHT.
[Tonsprocts cBs3u. KonuuecTBeHHass OLIGHKA TMOSIPHOCTH XUMHUYECKOW CBA3M (METOA
BAJICHTHBIX CBSI3CH).

40. BuusHue TemrepaTypbl Ha CKOpOCTh peakmuu. [IpuOmmkenHoe mpaBwio Bant-I'odda.
VYpaBHeHue AppeHuyca. JHeprusi aKkTMBALUH.

41. HonHoe npousBeaeHUEe BOAbI. BomopoaHblii moka3arens. [loHsITHE 00 MHIUKATOPAX.

42. OcHOBHBIE aCMeKThl MPUMEHEHHS] KOOPJUMHAIMOHHBIX coeauHeHud. KomrmiekcHbie
COEAMHEHMSI IIJIATUHBI KaK IPOTHUBOOIYX0JIEBbIE MPENapaThl.

43. KomrieKkchl B TaIbBAHOTEXHUKE, aHATMTHIECKON XUMHH U JIP. 001aCTSX.
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Pa3zpaborumk: %
K.X.H., 101eHT Kadeapbl 0011ell 1 HEOPraHUYeCKOil XMMHUH —— Opea B.b.
7 7 O

[Iporpamma paccmoTpeHa Ha 3aceaHuu Kadeapbl 001Ield U HEOPraHUIECKOU XUMHUHU

« 9 »_wuwoHx 2023r. ITpotokon Ne 7

3aB. kadenpoii Cadponos A.1O.

| .
Hacmoawana npocpamma ne modxncem 0blmb 60Cnpou3seoena HuU 6 Kakoil ¢hopme oe3
npeosapumenbno20 NUCLMEHHO20 Pa3peuteHus Kageopol-pa3padomyuurxa npozpammol.
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