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|. IIEJIA Y 3AJAYM JTMCHOATIIAHBI

]_le.]'II/I: I10Ka3aThb pOJ'H: XUMHUHU B CUCTEMC HayK, naTh HpeIICTaBJIeHI/Ie 06 OCHOBHBIX CBOﬁCTBaX nu
METOAaX HMCCICOOBAHUS XHUMHUYCCKUX CO€I[I/IHCHI/II71, HaY'-H/ITB HCIIOJIB30BAaTh 6331/10 3aKOHOB "
MOHATUH O00Le XUMUU JUIsI YCBOGHHS W HMHTEPIPETALUU YIIYOJECHHBIX 3HAHUH MO JPYyruM
paszenaM XMMUH, COJICHCTBOBATh PA3BUTHIO HAYYHOTO MHUPOBO33PEHUS CTYICHTOB.

Sagaun:

1. TO3HAKOMHUTH C TEOPETHUYCCKMMHU OCHOBaMH 0a30BBIX pPa3/eiIOB XUMHUH,

2. OCBOWTH OCHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHMS PA3JIMYHBIX TUIIOB XUMUYECKUX PEAKIIHH;

3. chopMupOBaTh yMEHUE IPUMEHATH Ha MPAKTHUKE MTOJTyYCHHbIC 3HAHUSI.

II. MECTO JUCHUIIJIMHBI B CTPYKTYPE OIIOITI BO

2.1. YueOHas nucnuruinHa « XUMUs» BXOIUT B pasnen bl 6a30Boii yacTy.

2.2. lnsi u3y4eHUsl JAUCHUIUTMHBI HEOOXOAWMBI 3HAHWS, YMEHUS U HABBIKU, (OPMUPYEMBIC
MPEIIIECTBYIOIUMU AUCIUIIINHAME, 2 UMEHHO:

«Mexanuka u Mosiekyisipaas ¢pusuka» (61.0.14.01).

2.3. IlepeyeHb mOCHEAYIOUMX Y4YEOHBIX TUCIHUIUIMH MPOTrpaMMbl OakanaBpuara IO
Hanpasiennto 11.03.04, mis KOTOpBIX HEOOXOAMMBI 3HAHWS, YMEHHUS M HABBIKH, (HOPMHpPYEMBbIC
JaHHOW y4eOHON AUCUUTUTHHOM:

«KBanroBas mexanukay» (b1.0.18),

«Tepmoamnamuka u cratuctuueckas ¢pusuka» (b1.0.14.06),

«Dusnyeckas xumus marepuanon» (b1.B.03),

«OMHUCCUOHHBIN criekTpanibHbIi anamu3y» (b1.0.26.01),

«KBanToBas ontuka u aromHas ¢usuka» (b1.0.14.04)

BBITIOJTHEHUS KBATH(PUKAIIMOHHBIX PaboT

Kypc xumun mmeer QpyHIaMEHTATLHOE 3HAYCHHE B CTAHOBICHUH CIICIUAIMCTA ITUPOKOTO
npoduns, ¢pusnka-uccienoBarens u (usnKa-npenogaBatens (By3a, MIKoJbl). [laHHas IUCHUIUIMHA
npu3BaHa (GOPMHUPOBATH Yy CTYACHTOB (YHIAMEHT 3HAHUH W yMEHHHA, HEOOXOIUMBIX IS
JanbHeNIe HaydHOW W MPaKTHYEeCKOW B O0JIACTH XMUMHH, XUMUYECKOW TEXHOJOTHH, JIa3epHOM
TEXHWKH, MHUKPODJIEKTPOHUKH W HAHOTEXHOJOTWH. Pe3ynbTaThl M JOCTHIKCHHS COBPEMEHHOM
XUMHH OKa3bIBAIOT CYIIECTBEHHOE BIUSHUE HA PA3BUTHE U pelIeHHE KaKk (PyHIaMEeHTaIbHBIX, TaK U
MPAKTUYECKUX 3a1ad  oOmiecTBa. TEOPETHUYECKH apCceHaJl XUMHUHU IIHPOKO HCIIOIB3yeTCs
MPAKTUYECKH BO BCEX OTPACIAX XUMHUYECKOW HAyKU: aHAUTUYECKOW M OpPraHU4ecKOd XUMHH,
OMOXVMWH, KaTajau3e, JICKTPOXUMHH, (HOTOXHUMHH, TCOPUU PACTBOPOB W T.J. B CBSI3U C 3TUM
pa3BUTHE TEOPETHUECKOTO U AKCIIEPUMEHTAIBLHOTO 0a3ruca XUMHUH KaK MEXIUCIUTUTMHAPHOW HAyKU
MMeeT 00IIIeHayqHOe 3HAUYCHHE.

I1l.  TPEBOBAHWUS K PE3YJIbBTATAM OCBOEHUS JUCHUIIJIMHBI
ITporiecc ocBOeHMS JUCHUIUIMHBI HAlpaBiIeH Ha (popMupoBaHHEe KOMIETEHIUI (3JIEMEHTOB
cnenyromux kommereHuii) B coorsetctBur ¢ ®I'OC BO u OIT BO no nanHoMy Hanpasienuio
noozomoexu 11.03.04 - Dnexmponuxa u nanosnekmpoHuxa.
Ilepeyens MIAHUPYEMBIX Pe3yJbTATOB 00y4eHHs MO JUCHUTLINHE, COOTHECEHHBIX C
HHIUKATOPAMU JOCTUKEHUS] KOMIIeTeH M

Komnerenuus Nuaukaropsl Pe3yabTaThl 00y4yeHus
KOMIIeTeHIM il
OIIK-1 Coocoben NKorik-1.2 IIpenmaraer 3HaTh: TEOPETUYECKUE OCHOBBI
aHAJIM3UPOBATh U MHTEPIPETALHIO 0011Ie¥ XMMUU U XUMHH
WHTEPIPETUPOBATH pe3yJIbTaTOB HEMETAJUIOB, CYIIECTBO peaKIui 1
pe3yabTaThl XUMUUYECKHUX COOCTBEHHBIX MPOIIECCOB, UCTIOIb3YEMBIX B




IKCTIEPUMEHTOB,
HaOIIOACHUH 1 U3MEpEeHU I

JKCIIEPUMEHTOB U
PaCYETHO-TEOPETUYECKUX
paboT ¢ UCIIOJIb30BAHUEM
TEOPETUYECKUX OCHOB
TPaJULIMOHHBIX U HOBBIX
pa3zenoB XUMUHU

HEOPTaHMYECKOH XUMHUU; TTPHHIIHITHI
¥ 00JIaCTH UCIIOIL30BaHUSA
OCHOBHBIX METOJIOB XUMHYECKOI'O
ucciaenoBanus. Imets
MPEICTABICHHE 00 0OCOOCHHOCTSIX
00BEKTOB MCCIIEIOBAHUS.

YMerb: OAroTaBIuBaTh OOBEKTHI
WCCIIeIOBaHUS, IPOBOIUTH
9KCIIEPUMEHTAJILHBIC HCCIICIOBAHUS
110 3aJJaHHOI MeToIuKe, paboTaTh Ha
anmnaparype, IpuMeHsIEeMOM B
HEOPTaHMYECKUX MCCIICTOBAHUSX.
BiiajgeTb: HaBBIKAMH ITPUMECHECHHUS
TEOPETUICCKUX OCHOB IIPHU CUHTE3E
Y UCCIICIOBAHUN HEOPTaHUYCCKUX
00BEKTOB U paboTe ¢
pPacTBOPEHHBIMH B BOJIC
HEOPTaHWUYECKUMU BEIIECTBAMU 10
FOTOBBIM METOIUKAM.




V.

COJEPKAHUE U CTPYKTYPA JTUCHUIIJIMHBI

TpyroeMKOCTH JUCHUNJIMHBI COCTABJISIET S 3aueTHBIX eanHnl, 180 yacos.

®opMa NPOMEKYTOUYHOM ATTECTANUN: IKIAMEH

4.1 CopeprxaHue IUCUMILINHBI, CTPYKTYPHUPOBAHHOE [0 TEMaM, ¢ YKa3aHUEM BH/A0B YUeOHBIX 3aHATHI U OTBEJEeHHOI0 HA HUX KOJIHYeCTBA
aKaJeMHYeCKHX 4YaCcOB

Ne i/t

Pasznen nucuunuivHbl/ TEMbI

Cemectp

Bunp! yaueGHOI paboThl, BKIIIOYAsk CAMOCTOSTEIbHYIO paboTy
00y4aromuxcs U TpyA0EMKOCTb

(B yacax)

KonTakTHas pa60Ta nperoaaBaTeiisd € O6y‘laI-OH_II/IMI/IC${

Jlexuun

JlaGopaTopHbIe U MPAKTUICCKUC
3aHSTHS

N3 Hux
Bcero uacos MpaKTUYECKast
ITOITOTOBKA

KCP / KO/
KOHCYJIbTa
IIHH

CamocTosgTeabpHas

pabota

DOpMBI TEKYILIETO
KOHTPOJISt
yCIIEBAEMOCTH;

dopma IpoOMEKYTOUHOU

aTTecTaluu
(no cemecmpam)

BBEJIEHUE

6 2

N

[IpakTnueckue
3a/1aHMs1, CEMUHApbl

CTPOEHUE ATOMA

[HEN
o

[IpoBepka oT4ETOB 11O
JIP, mpakTuyeckue
3a/IaHMs], CEMUHAPbI

XUMHNYECKAS CBA3b

10

IIpakTueckue
3a/IaHMS], CEMUHAPbI

KOMIUIEKCHBIE COEAMHEHMA

10

IIpoBepka oTueToB 10O
JIP, npakTuyeckue
3a/laHusl, CEMUHAPBHI,
KOHTpOJIbHas paboTa

OCHOBbBI XUMUYECKOUN

10 8

[IpoBepka oT4ETOB 11O
JIP, npakTuyeckue




Bunel yue6HOI paboThI, BKIIIOYasi CAMOCTOATEIbHYIO paboTy @DOopMBI TEKYILIETO

e 00y4Jaroumxcsi ¥ Tpy10€MKOCTb KOHTPOJIS
Ne n/nt Paznen aucuumuimHbl/ TeMbl § (B 9acax) ycnesaemoctd,
5 KonrakTHas paboTa mpemnomaBaresis ¢ 00yJaronuMHucs § 4 Dopma MPOMEKYTOUHOM
z E = aTTecTaluu
P o= o cemecmnam)
TEPMOJANHAMUKU 3aJlaHus, CEMUHAPBI
OCHOBHBIE ITOHATHUA IIpoBepka oT4€TOB 11O
6 XUMUWYECKOU KUHETUKU 6 6 10 8 4 10 JIP, npakTnueckue

3a/laHusA, CCMHUHAPbI

[IpoBepka oT4ETOB 11O
7 PACTBOPEI 6 6 10 8 4 8 JIP, mpakTrnueckue
3aJlaHusl, CEMUHAPBI,
KOHTpPOJIbHAs paboTa

Hroro yacos 38 56 38 28 58 JK3aMeH

4.2 Tlnaun BHeayJIHTOpHOﬁ CaMOCTOSITENbLHOM paﬁoTbI oﬁyqalonmxcn mo JIMCHUIIJINHE

CamocrosTenbHas paboTa 00yJaromuxcs V4e6HO-METOIMYECKOE
Cemectp HasBanue paznena, TeMbl C Sarpatsi | Ouetioroe ooceneenie
o OKHN T
’ Bun camocrositenbHOM paboThI P BpPEMEHU CpeICTBO CaMOCTOATCILHOH
BBITIOJIHEHHU A a6OTBI
(dac.) P
IToaroroBka K KOHTPOJIBHON paboTe M. CTHHCOK
6 BBEJIEHHE p p ’ 2 YCTHBIA OIIPOC |PEKOMEH1YEMOM
pelleHHe 3a/1a4 10 TeMe
autepatypsl (1-5)




CamocTosTenbHas pabota o0ydaroumxcs

Y4eOHO-METOINYECKOE

3atparsl | OueHouHoe obecrieueHue
Cemectp Ha3zBanue pa3zzaena, TeMbl . Cpoku P ! CAMOCTOSTEEHOM
Bun camocrositensHoM paboTh BpPEMEHHU CpeacTBO
BBIIIOJIHCHUA a60TbI
(dac.) P
6 |CTPOEHUE ATOMA . YCTHBIN OIPOC, |CM. CITUCOK
[ToaroroBka Kk KOHTPOJIBHOU padoTe, CTCLICHE EKOMEHITYEMOit
pemenue 3aaa4 no reme. [loaroroska x AKTHBHOLO g Jrepar };1
ceMuHapckuM 3aHsaTusM. [loaroroska ACTIS B patyp
orueta o JIP «Onpenenenue 10 (}DI:MI/IHa .
HKBHMBAJICHTA MeTajlia DOBE lf(a’
10 KOJIMYECTBY BBITECHEHHOTO ofquaf)no
BOJIOPOIay.
7OPOA pabore.
6 (XUMHNYECKAS CBA3b YCTHBIM OMPOC, | CM. CITUCOK
. CTETEHb E€KOMEHIyeMOi
[ToaroToBka K KOHTPOJIBHOM padoTe, AKTUBHOLO ﬁme ar H};I
peiienue 3aaa4 no teme. [loaroroska 10 ACTISL B patyp
CEMUHAPCKHUM 3aHATHIM. yd
CeMHHape
6 |KOMIUIEKCHBIE COEJJMHEHUS |lloarotoBka Kk KOHTPOJIBHOM padoTe, CTHELH ompoc. |CM- CIACOK
perienue 3aa4 o teme. [loaroroska k yKOHT OJ'II:PII)aSI’ PEKOMEHTyeMOM
CEMUHApPCKHUM 3aHATHsIM. [loaroToBka a%ora JUTEPaATYPHI
otuera 1o JIP «KommiekcHbie 10 np oBe K’a
COCTUHEHUS POBCP
oTyeTa 1o
pabore.




CamocTosTenbHas pabota o0ydaroumxcs

Y4eOHO-METOINYECKOE

Cemectp Ha3Banue paznena, TeMbl C Sarpasi | Ouetioroe ooceneucrte
3 OKH o
p ’ Bu camocrositepHOR paboThI P BpPEMEHU CpeICTBO CaMOCTOATEIbHOU
BBIIIOJIHCHUA ( ) pa6OTBI
yac.
6 . YCTHBIH OTPOC,
[ToaroroBka Kk KOHTPOJIBHOU padoTe, CTCIICHE
peuienue 3ana4 1o teme. [loaroroska k AKTHBHOLO
OCHOBBI XUMMWYECKOI CeMUHApCcKUM 3aHATusM. [logroroska ACTHSL B
TEPMO I[I/IH AMUKUN oryera 1o JIP «OHpeIleJIeHI/Ie 8 (}DI:MI/IHB. e
SHTAJBIIUU HEUTpAIU3ALIH. DOBG I:(a’
OrnipezesieHre SHTAIBINN THAPATALAN ofquaf)no
0€3BOIHOM COMTH»
pabore.
6 . CTHBIN OTIPOC
[ToaroroBka Kk KOHTPOJIBHOU padoTe, y CTeleH f ’
pewmenue 3a1a4 no teme. [loaroroska k AKTHBHOLO
OCHOBHBIE TTOHATUA CCMHHAPCKUM 3aHATHUAM. HOI[I“OTOBKB. ACTUS B
XUMNWUYECKOM KUHETUKH otuera 110 JIP «/3yueHne 3aBUCUMOCTH 10 z’:MHHa .
CKOPOCTH PEaKIIMHU OT KOHLIEHTPalluu DoBE E’(a’
BellecTBa. M3ydueHue BIUSHUS ofquef)no
TEMIIEpaTypbl HA CKOPOCTh PEAKIIMH
padore.
6 [ToaroroBka Kk KOHTPOJIBHOM padoTe,
peuienue 3ana4 1o teme. [loaroroska k YCTHBIH OIpoc,
ceMUHAapCcKuM 3aHaTusiM. [loaroroska KOHTPOJIbHAS
otuyera 1o JIP «OnpeneneHue abora,
PACTBOPBI 0 8
MOJISIPHOM MacChl HEAJIEKTPOIUTOB. MpOBEpPKa
Ornpenenenne Kaxyiencs CTerneHu oTueTa Mo
JIACCOLIMAMU MOJIEKYI»; « uaponus pabore.
cosen»
OO0mast TpyA0€MKOCTh CAaMOCTOSTEILHON paOOTHI 1O TUCIUIUIUHE (Jac) 58
Brogker BpeMeHH CaMOCTOSITeIbHOH PadoThl, MPe1yCMOTPEHHbIH Y4eOHBIM IJIAHOM JIs1 58

JAHHOM IMCHMIJIMHBI (Yac)




4.3 ConeprxaHue y4eOHOT0 MaTepuaja
ConeprxaHue pa3aeioB U TeM TUCHUIIAHBI

1. BBEJIEHME

MecTto 0o0mield XUMUU B CHUCTEME XUMHUYECKMX HayK. OCHOBHBIE 3Talbl pa3BUTHUS HAyKH.
3aKOH COXpaHEHUs Marepuu U dHepruu. OCHOBHBIE CTEXMOMETPUYECKHE 3aKOHBl XHMHHU.
ATOMHO-MOJIEKYJIIpHAs TEOPUs. XUMHUYECKasi aTOMUCTHUKA.

2. CTPOEHUE ATOMA

Pa3Butne mpexacraBieHuit o crpoeHmn aroma. Moxens k. Tomcona. OOmas
XapaKTepUCTHUKAa aTOMHBIX crekrpoB. Cnektp aroma Bogopoja. llmanerapnas wozens
Pezepdopna. Teopus ctpoenus atoma H. bopa. Bknan 3eemana u 3ommepdenbaa B pa3BUTHE
Teopuu bopa.

[TonsiThe 0 KBaHTOBOM MexaHHWKe. JIBOHWCTBEHHass TpHpoda MHUKPOOOBEKTOB.
Cootnomenue ne bpoing. CooTHOLIEHUE HEONpEAEIEHHOCTEH, MPUHLMII HEOIPENEICHHOCTH
I'eitzenbepra. Ypasuenue llpeaunrepa. BonmHoBas ¢yHKIus, ee GU3MIecKuid cMbIci. Pemenue
ypaBHeHus lllpeaunrepa st OJHOMEPHOIO MOTEHLMAIBHOTO SIIUKA. JIMCKPETHOCTh 3HEPTUU
anekTpoHa. [IoHATHE O TpeXMEpPHOM MOTEHUUAIBHOM SiIIUKE. Pe3ynbTarhl pelmeHus ypaBHEHUs
[lpenunrepa 1 aToMa BOAOPOJIA.

[loHsiTHE O KBAaHTOBBIX YMCIIAX 3JEKTPOHA B aTOME, CIUH. MHOT03JIEKTPOHHBIE aTOMBI.
[Tpunuun mMuHMMyMa 3Hepruu, npuHuun [laynu, npaBuno XyHjaa (IpUHLMI MaKCUMalbHON
MYJIBTUIUIETHOCTH ). EMKOCTB 3JIEKTPOHHBIX 000JI04€K. DIIEKTPOHHBIE KOH(PUTypaIluu aTOMOB B
UX OCHOBHBIX COCTOSTHUSIX.

3. XUMHNYECKAS CBA3b

Tunsl XUMHUYECKON CBSI3U. DKCIIEPUMEHTAJIBHBIE XapaKTEPUCTUKU XUMUYECKOM CBSI3U
(JUTMHA CBSA3M, HAIIPABJICHHOCTb CBS3U, SHEprus cBs3u). KomnuecTBeHHas OlleHKa MOJISPHOCTH
CBSI3H. J{MMOJIBHBII MOMEHT.

ITonatue 06 MoHHOM cBsI3U. Teopus U SHEpreTuKa HOHHON cBsi3U. HeHanpaBneHHOCTh U
HEHACBIIICHHOCTh MOHHOW cBs3u. KoBanenTHas cBsA3b. [Ipupona KOBaJNEHTHOM CBS3H.
KBaHTOBOMEXaHNYECKME METOJBl ONUCAHUS XMUMHUYECKOW CBSI3U. MeETOJ BaJEHTHBIX CBS3EH.
BanentHocts B pamkax MBC. JloHOpHO-aKIENTOPHBIA MEXaHW3M O00pa30BaHUs KOBAaJEHTHOU
cBsa3u. Ilomspusanus KOBaJICHTHOW CBsA3U. HampaBiieHHOCTh M HACBIIEHHOCTb KOBAJIEHTHOU
cBsa3u. Konnenmus rubpuausanuu. KpaTtHocTh CBs3M, G- U T-CBSI3U. MeToI MOJEKYISPHBIX
opbutaneil. CBs3bIBalOIIMe, Pa3phIXJIAIOIINE M HEecBs3bIBarolue opoutanu. Ilopsaok cBs3m.
CtpoeHre NmpoCTEeHUINX JIBYXaTOMHBIX (TOMOSIIEPHBIX U TeTEPOSACPHBIX) YACTUL[ 110 METOAY
MO JIKAO. U30anexktponnsle cucteMsl. [lapamaraerusm.

MexMOoeKyIIpHOE B3aUMOIEUCTBUE. BUIbI MEKMOIEKYIISIPHOTO B3aUMOACHCTBHS. Ban-
JIep-BaajibCOBbI CHJIBI: OPUEHTALMOHHBIA, WHAYKIUOHHBIH M JAUCHEPCHUOHHBIA 3 EKThI.
Bonoponnas cBsa3b. Paznuuus B (u3MUeckux CBOMCTBaX BEHIECTB C PA3IUYHBIM THIIOM
XUMHUYECKOU CBS3U.

4. KOMIIJIEKCHBIE COEMHEHM A

OO6mrast xapakTepUCTHKAa KOMIUIEKCHBIX coeanHeHui. LlentpanpHbiii atom. Jluranmsl.
Koopnunanmonnoe umcno. Buyrpenusis cdepa. Buemnsas cdepa. Knaccudukanmu
KOMIUIEKCHBIX coeauHeHnil. HoMmeHkiiaTypa KOMIUIEKCHBIX COEIMHEHUW. TeopeTuyeckoe u
MPUKJIAJHOE 3HAYEHHWE KOMIUIEKCHBIX COEAWHEHHMU. M30Mepus KOMIUIEKCHBIX COEIWHEHHIA.
Koopnunanmonnas teopust Bepuepa kak mepBasi yaadHasi OTBITKA TEOPETUIECKOTO OOBSICHEHUS
CTPOEHUs KOMIUIEKCHBIX COEIMHEHUW. YCHEXH M OrpaHuueHus Teopuu Bepnepa. Meton
BAJICHTHBIX CBSI3€H, TEOpUsSl KPUCTAJUIMYECKOTO TMOJIsl, TEOpUs TMOJsA JUraHAOB W METOJ
MOJIEKYJISIPHBIX ~ OpOWTalied MPUMEHUTENFHO K XUMHUYECKOH CBS3M B  KOMIUJIEKCHBIX

9



COCOAUHCHUAX.

5. OCHOBBI XUMWYECKOU TEPMOJIMHAMUKN

[lonsTie 0 XMMHUYECKOW TepMmoauHamuke. TepmoauHamuueckue cucreMbl. DyHKIuM
cocrosanus. Ilonsatue o BHyTpeHHeu sHepruu. IlepBoe Hawano TepmoauHamuku. Teriora,
paboTa M H3MEHEHHE SHEPruM IpU XMMHUYECKOM peakUMu. OHTalbIUs, €€ H3MEHEHHE B
XUMHYECKOM mponecce. 3akoH JlaByaswse-Jlamnaca. 3akon I'ecca, ero mpakruueckoe 3HaueHUE.
OHTanbnus 00pa3oBaHus. DHTAIBIMS CropaHus. DHTanbnus peakuuu. [loHsTHE O cTaHIapTHOM
cocrosiHuu. CTaHAapTHasl 3HTAJIbIMS. 3aBUCUMOCTb SHTAJIBIIMU OT Temieparypsl. M3MeHeHue
SHTANBIMK NpHU (Pa3oBbIX nepexonax. CTaHJapTHOE U3MEHEHHE SHTAJBIIMU MPU XUMHUYECKUX
peakuusax. Bropoe nHayano tepmoguHamuku. [loHsTHE 00 SHTpONMU. DHTPONUS KaK (HYyHKIHA
cocrosiHusA. KBaHTOBOMEXaHM4YecKass IPUPOAA DSHTPONMHU. 3aBUCUMOCTb OJHTPOIMU  OT
temneparypbl. V3menenue sHTpormu npu (a3zoBeix mnepexonax. CraHmapTHas SHTPOIUSL.
CraniapTHOe HW3MEHEHHE SHTPONMM IPU XUMHUYECKHX peakuusx. [loHstue o cBoOOAHOM
sHeprun. DHeprus ['ud6ca u sueprus ['enpmronsua. CTaHAapTHBIN N300apHO-U30TEPMUYECCKHNA
HOTEHIMAJ U HAIPaBJICHUE XUMHUYECKUX MPOLECCOB. DHTANBINNHHBIA U SHTPONUUHBIA (aKTOPbI
Y HampaBJIeHUE XUMUYECKUX ITPOLIECCOB.

6. OCHOBHBIE IIOHATHI XUMWYECKOM KUHETUKU

Hctunnble n kaxymuecs paBHoBecus. CKOpOCTh XUMUYECKOHN peakuuu. Kunernueckuil
BBIBOJ] 3aKOHA JCHCTBUS Macc. MOJEKYIIpHOCTh U MOPSAOK peakiuid. CIIOXKHBIE PEeaKIuu —
napajuieNibHble, TIOCJEeIOBaTEeNbHBIE, COMpsDKEHHBIC, IenHble. KuHeTndyeckue KpuBble IS
WCXOJIHBIX BEIIECTB W MPOAYKTOB peakiuu. BiusHue TemrepaTypbl Ha CKOPOCTh PEaKIIMH.
[Tpubmmkennoe mnpaBuio Baut-I'odda. YpaBuenue Appenuyca. DHeprus akTHBAIMH, €€
(U3UYECKUN CMBICI, METOBI ONPECIICHHS U3 ONBITHBIX JaHHBIX. [[OHSATHE O TEOpUU aKTUBHBIX
coyAapeHuil 1 aKTUBHOM (TIEpEeX0JHOM) KOMILIEKCE.

Xumudeckoe paBHOoBecue. OOpaTUMOCTh XUMHUYECKHX mporeccoB. KoHcranTta
XMMHUYECKOTO paBHOBECHUs. 3aBUCUMOCTb IIOJIOKEHUS pPaBHOBECHUS OT TeMIEpaTyphl,
KOHIIEHTpaluu U naBieHus. CBs3b KOHCTAHTBI XUMHUYECKOTO paBHOBecHUsi ¢ 3Hepruer ['mb0Oca.
Hcnonb3oBaHWe BENMYMH CTAHAAPTHBIX M3MEHEHUW SHTAJbIIMM M JSHTPONUU PEAKUHUH s
pacuera koHcTaHT paBHOBecus. [Ipunuun Jle [llarense.

['oMoreHHBIN U reTeporeHHbl KaTtanu3. BiusHue karanu3atopa Ha KOHCTaHTbl CKOPOCTH
npsiMoi M oOpaTHOM peaknuil. Mexanusm katanu3a. CeneKTUBHOCTh KaTanu3a. VIHruOuTOpHL.
Karanutuueckue sapl.

7. PACTBOPBI

PactBopb! Kak ¢a3za nepemeHHoro cocrasa. Komtonansie pactBopbl. Poib KOMITOMAHBIX
pacTBOpOB B HayKe M IpakTHKe. PacTBopsl TBepable, razoo0pa3Hble W KUIKHE (BOAHBIE U
HeBo/iHbIe). CrocoObl BbIpa)K€HUs KOHIEHTpauuu. TepMoaMHaAMUKa W KHHETHKA Ipolecca
pacTBOpeHUs. MneanbHble U pealbHbIE paCTBOPBI.

PactBopbl HeanexkTposnuToB. JlaBlieHHWE HACBHIIEHHOTO TMapa OWHApHBIX pPacTBOPOB.
Kunenue u otBepaeBaHue pacTBOpoB. 3akoHbl Payns. SIBnenue ocmoca. 3akoH Baut-I'odda.
Meroas! onpeneneHns MOJIEKYJISIPHBIX MacC paCTBOPEHHBIX BEILIECTB.

Henogunnenue  pacTBOpOB  ANIEKTPOJIMTOB  3akoHaMm Payns wu  Banrt-I'odda.
N3otonnuecknii kodddumuent. CuibHbIe W Cia0ble AJIEKTPOJUTHI. PaBHOBeCHs B pacTBOpax
CJ1a0bIX AMEKTPOIUTOB. DAKTOPHI, BIUSIOUIME HA CTENEHb JJIEKTPOIUTUYECKOH IHCCOLUAIMH.
3akon pazBenenus OctBanbaa. Kaxymascs crenens aucconuanuu. [loHaTHEe 00 aKTUBHOCTH U
kod(duureHTe akTUBHOCTH. Bona kak BakHemuii pactBoputens. MoHHOE Npou3BencHUE
BoAbl. Bomopomspli mokaszatrenb. Ilonstue 00 wuHmukatopax. bydepHbie cHuCTEMBL.
[TpousBeneHne pacTBOPUMOCTH. YCIOBHUS OOpa3oBaHMS M PACTBOPEHMS IUIOXO PACTBOPHUMBIX
coennHeHu. I['mppommns cosel. Teopum KHUCIOT W OCHOBAaHMN: pPAaHHUE TEOPHUH, TEOPHUS
AppeHnyca, NpPOTOHHAs, JJIEKTPOHHAs, TEOpUS COJIBBO-CUCTEM, TEOpPHUS YCAaHOBHYA, TEOPHUS
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KMKO. DOnekTpoxuMudeckue

CBOMCTBA PAaCTBOPOB.

OKHCINTEIFHO-BOCCTAHOBUTEIILHBIE

CBOICTBA M PEAKIUH. DIICKTPOJAHBIC MOTEHIMANBI. P/l HAPS>KEHUH U €ro TEPMOJUHAMUYECKOE

o0ocHOBaHHE.

YpaBHeHue

HepHncra.

OKHCIUTEIBHO-BOCCTAHOBUTEIIHLHEIC

INOTCHL U AJIBI.

ITousTHE 0 TaIbBAHUYECKOM DJIEMEHTE. X MMHUYSCKHE HCTOYHUKHU TOKA. Hpoueccm QJICKTPOJIHU3aA.

4.3.1 TlepeyeHb CEMUHAPCKUX 3aHATHI U J1a00PATOPHBIX padoT

Ne [ Nepasznmena HaunmeHoBaHue ceMuHapoB, TpynoéMKoCTb OreHouHBIE Dopmupye-
Ne U TEMBI NPaKTHYECKUX U J1a00PaTOPHBIX (gacer) cpescTBa Mble
m/ JIACLIMILIAH pabot Bcero IpakTua KOMIICTCH-
I BI (MOJTYJIST) 4acoB eckas Iy
MOATOTOB
Ka
1 BBEJIEHUE | CemwuHap «ATOMHO-MOJIEKYISPHOE 6 2 YcrHoe OIIK-1.2
yueHune». Pemrenne 3a1a4 1o teme; cobeceoBaHmMe.
TexHmKa 6€301IaCHOCTH MPH Orenka paboTH y
BBITIOJTHEHUH paboT B IPAKTHKYME. JIOCKH.
2 CTPOEHME | Cemunap «Ctpoenue aromay; JIP 6 6 VYerHoe OIIK-1.2
ATOMA «OmnpeneneHne SKBUBAICHTA cobeceoBaHmMe.
METaJl1a 0 KOJIHIECTBY Orenka paboTH y
BBITECHEHHOTO BOZIOPOJIa JOCKH.
IIposepka
oTtueroB 1o JIP.
3 XUMHYECKA | CemunHap «XUMHYECKAS CBS3b) 6 YcTHOE OIlK-1.2
A CBI3b cobecel0BaHME.
OreHka paboThl y
JIOCKH.
4 KOMIUIEKC- | Cemunap «KoMIuiekcHbIe 8 6 YerHoe OIIK-1.2
HbIE COETMHEHUS cobece0BaHUeE.
COEJJUHEHU
q JIP «KoMIeKcHbIe COeTUHEHUS OreHka paboThl y
JIOCKH.
IIposepka
otueroB no JIP.
KouTponbHas
pabora.
5 OCHOBBI Cemunap «TerutoBsie 3G HEKTHI 10 8 Yerroe OIIK-1.2
XMI\I%;EC' XUMHUUYECKHX peakiid. OCHOBHbIE cobeceroBaHMe.
TEPMOJIMHA | HOHSTHS XUMHYECKOI Onenka paboTsl y
-MHUKU TEePMOIMHAMUKIY JIOCKH.
JIP «Onipenenenue sHTaNbINU IIposepka
HelTpanuzauuu. OnpeaeneHue otyeToB 1o JIP.
SHTAJIBIINU THAPATALNN O0€3BOTHON
COJIN
6 OCHOBHBIE | Cemunap «Xumudeckass KHHETHKA. 10 8 YerHoe OIIK-1.2
;Sﬂﬁ:‘gg Teopus akTUBHBIX COyAAapEHUIL. cobece0BaHUeE.
KOIi Teopust aKTUBUPOBaHHOI'O Ouenka paboThl y
KUHETUKUA | KOMILIEKCa» JIOCKH.
JIP «M3yueHue 3aBUCUMOCTH IIpoBepka
CKOPOCTH pEaKIUU OT KOHLIEHTPALUU otueros 1o JIP.
BelecTa. M3ydyenue BiusHUsA
TEeMIIEpaTypbl HA CKOPOCTh PEaKINI)
7 PACTBOPBI | Cemwunap «PacTBOpBI» 10 8 VYcrHOE OIIK-1.2
JIP «OnpeneneHne MOIAPHON MacChl cobeceioBaHME.
HeasekTponuToB. OrnperneneHue [Tposepka
KaXXyILEHCsl CTENeHH JUCCOLUaluu otueToB no JIP.
MoJieKy»; «['uaponus conei» KonTtponbHas
pabora.
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4.3.2. IlepedyeHb TeM (BOMPOCOB), BLIHOCUMbIX HA CAMOCTOSITEILHOE H3Y4YeHH e

(camocToOsITEILHAS paGoTa CTY/IEHTOB)

Ne Ne
/o

Tema

3aganue

dopmupyemas
KOMIETCHIIMS

WK

BBEJAEHUE

IToaroroBka K KOHTPOJIBHOMI
paborte, perieHue 3a1a4 1o
TEME.

OIIK-1

OIIK-1.2

CTPOEHME ATOMA

[ToaroToBka k ceMuHapy.
IlogroroBka u®  HammcaHue
otuéToB 1o JIP.

IlogroroBka K KOHTPOJIBHOU
pabore.

OIIK-1

OIIK-1.2

XUMHNYECKAA CBA3b

ITogroroBka Kk ceMuHapy.
[TonrotoBka K KOHTPOJBHOM
pabore.

OIIK-1

OIIK-1.2

KOMIUIEKCHBIE
COEAVMHEHUA

[ToaroroBka k ceMmuHapy.
IlogroroBka ©®  HammcaHue
oTuéToB no JIP.

[logroroBka K KOHTPOJIBHOU
pabore.

OIIK-1

OIIK-1.2

OCHOBBI
XUMHNUYECKOM
TEPMOJUHAMUKU

ITogroroBka Kk cemMmuHapy.
IlogrotoBka ®W  HaIMCaHUE
otuéToB 1o JIP.

IloarotoBka K KOHTPOJIBHOM
pabore.

OIIK-1

OIIK-1.2

OCHOBHBIE ITOHATUA
XUMHNYECKOU
KMHETHUKHA

[ToaroroBka k ceMuHapy.
IlogroroBka ©®  HammcaHue
oTuéToB no JIP.

[ToaroroBka K KOHTPOJIBHOMN
pafore.

OIIK-1

OIIK-1.2

PACTBOPEI

[ToaroroBka k ceMuHapy.
IlogroroBka ©®  HammcaHue
oTu€ToB 1o JIP.

[ToaroroBka K KOHTPOJIBHOMN
pabore.

OIIK-1

OIIK-1.2

4.4. MeToanyecKue yYKa3aHUs 10 OPTaHU3ALHH CAMOCTOSITeJIbHONH padoThl CTY/ICHTOB

CamMocTosTenpHas pa6 oTa

CTYACHTOB, CBdiA3aHHasA C

MIOATOTOBKOU

OTYCTOB 1IIO

BBITTIOJTHCHHBIM Ha60paTOpHBIM pa60TaM, 3aKpCIVICHUEM TCOPETUYCCKOI'0O MaTepuajlia B BUJIC

peliCHus 3a1a4 U MMOATOTOBKU K CEMUHApPaM, IIPOBOAUTCA BO BHCAYAUTOPHOC BPCMHI.

N

Cmpykmypa omuema no n1abopamopnou pabome:

[{ens paboTHI.
TeopeTnyeckas 4acTh.

BrinonHeHne pacueTHbIX, TpaUuecKiX U KOHTPOJIbHBIX 3aJJaHUI B COOTBETCTBUU C

MCTOANYCCKUMH YKA3aHUSIMHU K KaXka0i pa60Te.
BriBog (Ha OCHOBC ITOJTYYCHHBIX pCSyJ'IBTaTOB).
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Mertoandyeckne PEKOMEHIAIMU 10 BBIMOJHEHHIO M O0pabOTKE AKCIEPUMEHTAIBHBIX
JaHHBIX 10 KaXAoW 1aboparopHON paboTe OMHCAaHBI B METOAMYECKUX PEKOMEHJIAIUSX,
MMOATOTOBJICHHBIX IMMPETIOAAaBaTCIAMU Ka(beIIpLII
CadponoB A.FO., CranmemakoBa B.A., Jlumosa JI.M., Kamesckuit A.B., fceko T.H. OGmas

XUMUS. XUMHS HeMeTaiuioB - M3a-so UI'Y, Upkytck, 2015.

[Tpumeps! pereHust THIOBBIX 3aja4 MPEICTABICHBI B PEKOMEHIYEMbIX YYEOHBIX TOCOOHSX
¥ 33/Ia9YHHUKAX 110 O0IIeH U HEOPraHMYECKOW XHUMHUU:
3amaun U ynpaxHeHHs 10 o01iei xumud : yuaeo. mocodue / H. JI. I'nunka [u ap.]. - CII6. [u ap.]
: Xumus, 1986. - 272 ¢. uznanue nBaanaTh 4eTBEPTOE U BCE MOCICAYIOMINE U3TaHUS.

4.5. IlpumepHasi TeMaTHKAa KYPCOBBIX padoT

KypcoBbie paboThl HE IPEeTyCMOTPEHbI

V. YYUEBHO-METOJUYECKOE 1 TH®OPMALIMOHHOE OBECIIEYEHUE
JUCLMILIMHBI (MOLYJIS)

a) OCHOBHAsI JIMTEpaTypa

1. 'muuaka H.JI. O6mas xumus [Teker] : yue0. mocobue mis By3oB / H. JI. I'munka ; pen. A. N.
Epmaxos. - 30-e uzn., ucnp. - M. : Uarerpan-Ilpecc, 2007. - 727 c. ; 24 cm. - bubauorp.: c. 704-
705. - Ilpeam. ykas.: ¢.706-727. - ISBN 5-89602-017-1 (39 axk3.);

2. I'muuka H.JL. 3amaum u ynpaxueHus no oomeit xumuu [Tekcr]| : yuebnoe mocobue / H.
JI. 'nmunka ; pen.: B. A. Pabunosuu, X. M. Pybuna. - U3n. crep. - M. : Unrerpan-IIpecc, 2007. -
240 c.; 21 cm. - ISBN 5-89602-015-5 (38 5k3.);

3. I'munaka, Hwukonait JleonmmoBmu. OOmass xumus [DJIEKTpOHHBIA pecypc| : yued. s
OakanaBpoB, yueb. mocodue amns cTya. HexuM. crerl. By3oB / H. JI. I'munka. - 18-e u3n., nepepaod.
u jon. - OBK. - M. : [Opaiit ; [b. m.] : U] FOpaiit, 2012. - (bakanasp). - Pexxum gocryma: . -
Pexum nocryma: U3 "bubmuotex". - 20 moctynos. - ISBN 978-5-9916-1148-0. - ISBN 978-5-
9692-1112-4,

4. I'enspman, Mapk Hocudosuu. Xumus : Yuel. i ctya. By3os / M. U. I'enbdman, B. I1.
KOctparos. - 4-e uzn., crep. - CIIG. : Jlanb, 2008. - 472 c. : win. ; 21 cM. - bubnuorp.: c. 448. -
[Tpenam. ykas.: c. 459-468. - ISBN 978-5-8114-0200-7 (24 »x3.);

5. Heopranuueckast xumusi. XUMHsI 2JIEMEHTOB [DNEKTPOHHBIN pecypc] : yueb. s CTy. By30B,
00yu. o Hamp. 510500 "Xumusa" u cnen. 011000 "Xumus" : B 2 1./ ¥O. /1. TpeTbskoB u np. - 2-¢
u3., nepepad. u gom. - OBK. - M. : U3n-80 MI'Y : Akanemknura, 2007. - Pexxum noctyna:
ONeKTpOHHBINH YnTanbHbli 3an "bubmnorex". - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-
297-0. T. 1. - 545 c. - ISBN 978-5-211-05332-2. - ISBN 978-5-94628-298-7

6. Heoprannueckast Xumus. XuMusi 3JIEMEHTOB [DJIEKTPOHHBIN pecypc] : y4eO. s CTy/. BY30B,
00y4. o Hamp. 510500 "Xumus" u cuer. 011000 "Xumus" : B 2 1./ FO. JI. TpeTbsikoB u 1p. - 2-¢
u3., nepepad. u gom. - OBK. - M. : U3n-Bo MI'Y : Akanemknura, 2007. - Pexxum moctyma:
ONEeKTPOHHBIN YATATLHBIA 3a1 "budmuorex". - ISBN 978-5-211-05330-4. - ISBN 978-5-94628-
297-0. T. 2. - M. : U3n-Bo MI'Y, 2007. - 673 c. - ISBN 978-5-211-05334-2. - ISBN 978-5-
94628-299-4.

7. Xayckpodpt K. CoBpemenHslii kypc obmeit xumuu. B 2-x 1. T. 1: Ilep. ¢ anrn. / K.
Xayckpodrt, 3. Koncrebn. — M.: Mup, 2002. — 540 c. - ISBN 5-03-003310-6.

8. Xayckpodpt K. CoBpemennbiii kypc obmeir xumuu. B 2-x 1. T. 2: Ilep. ¢ anrm. / K.
Xayckpodr, 3. Korcreon. — M.: Mup, 2002. — 528 ¢. - ISBN 5-03-003310-4.

9. Open B.b. 136pannsle rnasel oouiei xumuu. / B.b. Open. — Upkyrck: U3a-Bo «Tunorpadus
«ActipuT™», 2024. — 115 c. Ne rocpeructpanuu 0322403618 (351eKTpOHHOE U3/1aHUE).
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0) 1OMOJIHUTEIbHAS JIUTepaTypa

1. JpoGamesa, T. M. Obmas xumus [DnekrpoHHbI pecypc] : yueOnuk / T. W. JIpobamiesa. -
DNEKTPOH. TEKCTOBHIE JiaH., 28,6 MO. - M. : PaBnosecue ; PoctoB u/]l : ®enukc, 2007. - 1 o
ont. nuck (CD-ROM) ; 12 cm. - (OnekTpoHHbBIN yueOHUK). - CHUCTeM. TpeOOBaHUS: MPOIECCOP
Pentium II ; 256 M0 onepart. mamsaru ; auckoBoj 24-x CD-ROM ; Windows 98/NT/2000/XP
(Muacramnsnust, neexToB HET.). - Pexum goctyna: . - 3aril. ¢ STUKETKH JUCKa. - (B KOp.);

2. Kosuk, B. B. O6mias u Heopranuyeckas xumust [DnekrponHnslii pecype] / B. B. Kosuxk, JI. I1.
bopuno ; Tomckuit roc. yH-t, H-T nucrani. oOpa3oBaHMs. - DJIEKTPOH. TEKCTOBBIE NIaH. -
Tomck : M3a-Bo TI'Y, 2005 - . - 12 cm Cucrem. tpeboBanus: Windows 98 ; mporeccop Celeron
433MHz ; O3Y 64 Mb ; CD-ROM 32x ; SVGA ; SB ; 06beM 350 MO. - 3ari. ¢ 3THKETKH JUCKa.
Y.1. - 1 371. ont. quck (CD-ROM)

VI.MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJINHBI
6.1. YueOHO-1a00paTOpHOE 000py10BaHHE:

HOMGHIGHI/I?[ JJIS IMPOBCACHUA JICKIOUOHHBIX u Ha60paTOpHI>IX 33,H$[TI/II>1,
YKOMIUICKTOBAaHHBIE HEOOXOAMMBIM 00OpYyJOBaHMEM, NPUOOPHON 0a30if W peakTHBaMH, a
MUMCHHO:

- ayIUTOPHH, OCHAIICHHBIC MYJbTHMEIUHHBIMA CPEICTBAMHU, IS TPOBEICHUS
ayIUTOPHBIX W MPAKTUUYECKUX 3aHATUNH OOOPYIAOBAaHBI MYJbTUMEAUMHBIMU IPOEKTOPaMU
(InFocus IN 105 (3D Ready));

- nmabopatopHble TpakTUKyMbl (ayn. 329, 333), ocHameHHBIC —CIEAYIONUM
000pyI0BaHUEM:

Ne n/mm HanmenoBanue KonunuecTtBo

1. | Habop peakTuBOB i IPOBEAEHUS IPOOUPOUHBIX

HKCHEPUMEHTOB
2. | llItaruBel ¢ HAGOPOM MPOOUPOK
3. | Uentpudyru 2
4. | Mukpockon 1
5. | Boasubie 6anu 2
6. | Texnuueckue Bechl 10
7. | AHaTUTUYECKHE BECHI 6
8. | [lumetku
9. | bropetku
10. | CrakaHsl 11 HarpeBaHuUs
11. | HunuHApsl
12. | MepHble KOJOBI
13. | MydenbHble neun 2
14. | CymunbHble mkadbl 2
15. | Monomepsl 2
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16. | KonaykromeTp

17. | YcraHoBka nis IpoBeACHUS SIEKTPOIN3a

18. | YcranoBka AJI IMOJTYYCHUS METATINIMYECKOT'O OJIOBA

19. | ®otosnexrpokonopumerpsl KOK

20. | CnupToBKH

21. | IIpobupkoaepxarenu

~| 00| O N | | -

22. | llItatuBsl 1abopaToOpHBIC

23. | Hacocwl BogocTpyiiHbIC

24. | Kon6sl byHnsena u Boponku broxuepa

25. | OunbTpbl OyMaXKHbIE

26. | OUIBTPHI CTEKIISIHHBIC

27. | KamopumeTpbl

28. | I'azomeTphl

29. | TepmomeTpsI

30. | ®apdopoBbie TUTIIH

31. | Anmmapatsr Kunma 4

6.2. IlporpaMmmHoOe o0ecrneyeHue:

6.3. Texunyeckue u JIeKTPOHHbIE CPeACTBA:

VI1.OBPA30OBATEJIBHBIE TEXHOJIOI'MHA

B mporiecce u3ydeHus TUCHUTUTMHBI « XUMUS» UCIIONB3YIOTCA KaK TPaJAUIIMOHHBIC, TaK

N MHHOBAIIMOHHBIC TCXHOJIOTWUH, AKTHBHBIC W HWHTCPAKTUBHBLIC MCETOJAbI U q)OpMI)I O6yquI/I$[I

TEXHOJIOTUSI OOBICHUTEIHHO-UILTIOCTPATUBHBIX OOCYXJICHUNH C DIEMEHTaMH MPOOJIEeMHOTO

HU3JI0XKECHUA, TEXHOJIOT U HpO(beCCI/IOHaJ'II)HO-OpI/IeHTI/IpOBaHHOFO 06yq€HH$[, JICKIIUH,

KOHTPOJIbHBIE W IJlabopaTopHble pabOThl, CEMHUHAPBI-KOJUIOKBUYMBI, paz00p KOHKPETHBIX
CI/ITyaIII/II\/’I, PEIICHUC CUTYAIMOHHBIX 3aaa4, PpCIICHUC TCMATHYCCKUX XUMHUUYCCKHX 3a/1a4.

AxmusHvle popmul 06yuenus. Ha nabopaTOpHBIX 3aHATHSIX, KOTOPBIE COCTABISAIOT OoJiee

MOJIOBUHBl OT KOHTAKTHOM paOOThl, KaXJblil CTYIEHT BBINOJHSAET JAa0OPAaTOpHYIO padoTy
uHAUBUAYallbHO. Takol BUA OpraHu3anuy oO0y4eHMsI CIOCOOCTBYET MPUOOPETECHUIO HABHIKOB
CaMOCTOSITENIbHOTO BEJICHUS HKCIIEPUMEHTANIbHBIX padoT, MPaKTHUECKUX HABBIKOB OOpaIlleHUs U
paboThl C pa3IMYHBIMH XHMHUYECKHMH BeIIeCTBAMM U J1aOOpaTOpPHBIM 00OPYIOBaHUEM,
U3MEPUTENIBHOM  amnmapaTrypoil, —OpraHuM3aldd  METOJUKM  SKCIIEpUMEHTAbHBIX  paloT,
COCTABJICHUS IIPOTOKOJIOB OTYETOB XHUMHUYECKMX OKCIIEPUMEHTOB, a TaKXKe IPAKTUYECKOTO
MOJTBEPXK/ICHUSI TEOPETUUECKUX TMOJIOKEHUN 00IIell M HEOPraHWYEeCKOM XMMHUHU O CBOWMCTBaxX U
NIOBEJICHUH HEOpraHM4YecKuX BelecTB. [1oaroToBka 0TUETOB MO KaX10H J1abopaTopHOH pabore
dbopMupyeT yMeHHE NpPOBOAUTH IEPBUYHBIA aHaJIM3 pEe3yJlbTaTOB C YYETOM 3aKOHOB H
3aKOHOMEPHOCTEH, (POpMyNIHpyeMbIX B paMKax OOLIeil 1 HEOPraHUYeCKOW XUMHH, MPECTABIATH
pe3yJbTaThl OMBITOB M PACUETHBIX PabOT, IpaMOTHO ()OPMYJIUPOBATH BHIBOJIBI.
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3akpernieHue TEOPETHYECKUX TOJIOKEHUN oO0mel XuMuu (OCHOBHBIX 3aKOHOB U

3aKOHOMEPHOCTEW) TMPOBOAUTCS B BHJAE MHTEPAKTUBHOTO OOYYEHHsS — JIMCKYCCHOHHBIX

CEMHUHAPOB U PELICHUs PACYCTHBIX 3a]1a4.

HaumeHoBaHMe T€EM 3aHATHH ¢ MCII0JIb30BAHHEM HHTEPAKTUBHBIX (l)OpM oﬁyqe}mﬂ:

®opma / Metosl Kon-Bo
Ne Tema 3anaTus Bun 3anstus
MHTEPAKTUBHOTO 00y4eHHUs 4acoB
1 Amomno-monexynspuoe | nabopatopubie/ | ['pymmosas auckyccus / 4
yueHue MIPAKTHYECKHE | CEMHUHAp
9 Cmpoenue amoma naboparopubie/ | ['pynmoBas muckyccus / 4
MIPAKTUYECKHE | CEMHUHAp
3 Xumuueckas ces3b naboparopubie/ | ['pynmosas auckyccus / 4
MIPAKTUIECKHEC ceMHuHap
Tennosvie s¢hpexmot nabopatopHbie/ | I'pynnoast quckyccust /
XUMUYECKUX PeaKyull. MIPAKTUICCKHEC ceMHUHap
4 OcHogHvle noHamus 4
Xumuyeckou
MepMOOUHAMUKU
5 Komnnexcnuvie naboparopusie/ | I'pynnosas auckyccus / 4
coeouHeHus MIPAKTUYECKHE CeMUHAp
Wroro vacos 20

VII.OOEHOYHBIE MATEPHAJIBI JUIAA TEKYIIET'O KOHTPOJIA K
IMPOMEXYTOYHOU ATTECTALIUN

Ouenounsie MaTepuaasl (OM):

OneHouyHble MaTepuabl

TCKYHICr0o KOHTPOJIA

(GOpMUPYIOTCS B COOTBETCTBUU C

[Tonoxenuem o 6amtpHO-peliTuHrOoBOM cucteme ®I'BOY BO «UI'Y». HaznaueHue oneHOYHBIX
CPE/ICTB TEKYIIETO KOHTPOJIS - BBISIBUTH Y 00yUarOMMXCst CPOPMUPOBAHHOCTH KOMIIETEHITHMN:

Martepuansbl 1Jis1 IPOBEACHUS TEKYILIEro H MPOMEKYTOYHOr0 KOHTPOJIS 3HAHUH

CTY/ICHTOB:
Ne Bun xkonTposs KonTponupyemblie TeMbI Komnerennum,
(pasneser) KOMIIOHEHTHI
KOTOPBIX
KOHTPOJIUPYIOTCS
1 Brinonnenue nabopaTopHbIX OIIK-1
pa6ot. Otuet no JIP. Yyactue
AmomHo-monexynapHoe yuenue
B JIMCKYCCHAX Ha
CEMHHApPCKOM 3aHSATUHU
2 VYyacTue B AUCKyCCHUSIX Ha Cmpoenue amoma OIIK-1
CEMHHApPCKOM 3aHSTUU
3 | Yuactue B IUCKYCCHUSX HA Xumuueckas céa3v OIIK-1
CEMHHApPCKOM 3aHSTUU
4 | BolmosgHeHHe J1ab0paTOPHBIX OIlK-1

pa6ot. Otuer mo JIP.
VYyactue B AUCKyCCUAX Ha
CEMHHAPCKOM 3aHSATHH
KonTponbHas pabota

Komnnexchvie coeounenus
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5 | Beimonnenue nabopatopHeix | Tennossie aghghexmoi OIIK-1
pabot. Otuer mo JIP. XUMUYECKUX peakyuil.
VYyactue B AUCKycCUAX Ha OcHognbie nonsamusl
CEeMHUHAPCKOM 3aHITHU XUMUYECKOU MepMOOUHAMUKY
6 | Beimonnenue 1abopaTopHbIX OIIK-1
pabot. Otuer mo JIP. OcHosHble nonamus
VYyactue B AUCKyCCUAX Ha XUMUYECKOU KUHemuKu
CEeMHUHAPCKOM 3aHITHU
7 Brinonnenue nabopaTopHbIx OIIK-1
pabot. Otuer o JIP
VYuyactue B AUCKYCCHUSX Ha Pacmesopui
CEeMHUHAPCKOM 3aHITHU
KonTponbnas pabora

JleMOHCTPalMOHHBII BapHaHT OMJieTa VI KOHTPOJbLHOH padoThl

AunnoTponusi.

OTtHocuTenbHAsE MOJIEKYJIIpHAs Macca.

3akoH ABOraJipo U CIEJCTBUS U3 HETO.

Kakwne ¢opmyIbl Ha3bpIBAIOTCS MPOCTEHITUMH (IMITUPUYECKIMHU)?

arwdeE

Kaxkoit 00béMm Bomopoma BeiTecHHT 0,376 T allOMUHUS TNPU B3aUMOJCHCTBUH €T0 C
KHCJIOTOH?

S

Kaxoif 066M Py HOPMATBHBIX YCIOBUSX 3aHUMAOT 27+102! Monekyn raza?

~

Haiitu npocreitmyro hopmyiny okcuaa BaHaaus, 3Has, 4yTo 2,73 T okcuaa cogepxat 1,53
I MeTaIa.

BOITPOCHI I COBECE/IOBAHUA

Cemunap 1
Amomno-monexkynapHoe yuenue

1. OcHOBHBbIE NOHATHS U CTEXMOMETPUUECKHUE 3aKOHBI XUMUH.
2. Mertoapl onpeneneHust MOJIEKYJISIPHBIX Macc Ta3000pa3HbBIX U JIETYYHUX BEIIECTB.
Pemenune 3ana4 no reMe «ATOMHO-MOJIEKYJIIPHOE YUEHUE

Cemunap 2
Cmpoenue amoma
1. Teopus cTpoenus aroma Bojopoja o bopy.
2. JIBOHWCTBEHHas IPUPOAA MUKPOOOBEKTOB. Y paBHEHHE BOJHBI Jie bpoiis.
3. Ipunuun veonpenenéunoctu I eitzendepra.
4. VYpaBuenue llpéaunrepa. Hekoropbie pe3ynbTaTsl pemieHus ypaBHenust Llpénunrepa

JUISL OTHOMEPHOI'0 U TPEXMEPHOIO MIOTEHIUAIIBHBIX SIIHUKOB.
PesynpraTel pemenus ypasHenus Llpénunrepa st atoma Bogopoaa.
IloHsATHE O KBAHTOBBIX YHCIIAX DJIEKTPOHOB.

7. Teomerpuueckue o0Opa3bl aTOMHBIX OpOUTATIEH.

o o
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8.

M=uorosnextponnbie  atombl. Ilpunmun Ilaymu. EMKoCTh 31eKTPOHHBIX 060NOUEK.
[TpaBuno Xynnaa. I[loctpoeHue 3JIeKTPOHHBIX KOHPUTYpAITUii aTOMOB 3JIEMEHTOB.

Cemunap 3

Xumuueckas ces3v

OcCHOBHBIE XapaKTCPUCTHKHU XHMHYECKOM CBSI3H.

2. Honnas cBs3b.

3. KoBanenTtHas cBsa3b. KpuBble noTeHIMaNbHONW SHEpruu. Pe3ynbraTsl pacuéra MOJIEKYJIbI
Bosopona mo laiitnepy u Jlonmony. JIoOHOpHO-aKIENTOPHBIA MEXaHU3M 00pa3oBaHUS
KOBaJICHTHOH CBSI3U.

4. OCHOBHBIE MTOJIOKEHHSI METO/[a BaJICHTHOM CBsi3U. [loHsATHE O THOPHUIN3AIINH CBS3H.

5. OcCHOBHblE TIOJOXEHHUS METOJa MOJEKYJISPHbIX OpOuTane. o©- U 7- CBA3M.
Ces3pIBalONIMe W pa3peIxysiiomue opOutanu. [oMosiiepHble M reTeposaepHBIC
JAByxaToMHbIe MOJeKyJibl 1o Mmetogy MO JIKAO. M3031€KTpOHHBIE aTOMBI.

6. MexMonekynsipHoe B3anmoaercTere. [lonspusanus MoIeKy.

Cemunap 4
Komnnexcnvie coeounenus

1. HomenknaTrypa KOMIUIEKCHBIX COETUHEHUI.

2. XuMHUeCKas CBsI3b B KOMIUIEKCHBIX CO€AMHEHUSX C IMO3ULMH KBAHTOBO-MEXaHUUECKUX
METO/IOB.

Cemunap 5

Tennosvie 3¢pghexmui xumuveckux peakyuii. OCHOBHbIE NOHAMUA XUMUYLECKOU MEPMOOUHAMUKU

4.

1-p1ii 3aKOH TepMOaMHAMHKHU. BHyTpeHHss sHeprus u e€ cocrapistouue. TernaoBoi
3 deKT npu U306apHOM M H30XOPHOM Ipoleccax. JHTAIBIHSL.

TerioBele  3(p@exTsl  XUMHUYECKUMX  peakuuid.  TepMOXMMHUYECKHE  peakluu.
TepMoxumuueckre ypaBHEeHUs. 3aKOH ['ecca U cIeCTBUS U3 HETO.

OHTponus Kak Mepa CTPYKTYpHOH HEYINOpsJIOYEHHOCTH B cucreme. l3meHeHue
SHTPOIMU B XMMHYECKHMX Mpoleccax. DHTponus ¢a3oBbIX nepexojoB. CraHmapTHas
SHTPONHUS. 2-€ Ha4aJl0 TEPMOJIUHAMUKHU.

Oueprust ['n66ca. CranmapTHelil M300apHO-U30TEpMHUUYECKUI oTeHnMan. Hampasnenue
MIPOTEKAHUS XUMUYECKHUX IIPOLIECCOB.

Pemenne 3agay no teme.

Cemunap 6

1.

OcntosHble NOHAMUS XUMUYECKOU KUHEeMUKU

XUMUYECKOE pPABHOBECHME W XUMHUYECKas KHWHETHKA. 3aKOH JACHCTBYIOIIMX Macc.
TemnepaTypHasi 3aBUCUMOCTh CKOPOCTH peakiuu — npaBuiio Bant-I'odda, ypaBHeHUE
Appenuyca.

KoHcTaHTa XMMHYECKOTO paBHOBECHs. ODHEprusi M SHTponus akTuBauuu. CBs3b
M300apHOTO MOTEHIIMANIA C KOHCTAHTON XUMHYECKOTO PAaBHOBECHS.

18



3.

Teopus akTUBHBIX COyIapeHUN. TeopHst aKTUBUPOBAHHOTO KOMILIIEKCA.

Penrenue 3amad mo teMe.

Cemunap 7
Pacmeopwv

1. Tmuaponus coneit. Teopuu KHUCIOT U OCHOBaHUM: paHHUE TEOPUU, TEOpHs] AppeHuyca,
MIPOTOHHASA, AJIEKTPOHHAS, TEOPHS COJILBO-CUCTEM, Teopus Y caHoBHuua, Teopus KMKO.

2. DIEeKTpOXMMUYECKHE  CBOMCTBAa  pacTBOpPOB.  OKHUCIUTEIEHO-BOCCTAHOBUTEIHHBIC
CBOMCTBA M pEAKUUU. OJEKTPOJHbIE MOTEHUHMAIbl. Psa HampskeHUd U ero
TepMOJMHAMHYECKoe 00ocHOBaHue. Y paBHeHUe HepHcTa.

3. OKuCIUTENHHO-BOCCTAHOBUTENbHBIE MOTEeHUUanbl. [loHATHE O TagbBaHUYECKOM

asieMeHTe. XMMHUYECKHE UCTOYHUKHU ToKa. [Iporeccel anexkrpoinnsa.

[TpomexyTouHas aTTecTalysl HalpaBieHa Ha MPOBEPKY CPOPMHUPOBAHHOCTU KOMIIETEHLIMU
OIIK-1 u mpoBogutcss B (¢opMe KOHTPOJIBHBIX paboT, a TakkKe IPOBEPKH OTYETOB IIO
nabopaTopHbIM paboTam. OlLieHKa BBICTaBIIsETCS B cOOTBeTCTBUU C [lonojkeHuem o GayuibHO-
petituaroBOM cucteMe ®PI'BOY BO «UTI'Y». Dk3aMeH mMpoBOIUTCS BO BpeMs ceccud B (hopme
YCTHOTrO co0ecel0BaHMs.

1.

3.

KPUTEPUU OHEHUBAHUA PE3YJIBTATOB OBYUYEHUA:

CryneHty HEOOXOIUMO BBINOTHUTH 9 mabopatopHbIX pabOT W caaTh 9 OTYETOB ¢
WCIPABICHUSMU U JIOTIOJHEHHUSIMH, YKa3aHHBIMHU IpernojaBaTeneM. [Ipu BbIMOTHEHUH
nabopatopHbix pabotr (JIP) oneHuBaeTcs TeXHHMKA BbInojgHeHus JIP, odopmiieHne
MPOTOKONIOB, OT4eThl 1o JIP, BkImOwaromme pacueTbl TEPMOAMHAMHUYECKUX U
bu3NYECKUX BENNYHH, IPECTaBICHNUE Tpa)uuecKoro MaTepraia u BhIBO/I.
[IpenycmoTpeno 7 Tem Al MPOBEIEHUS CEMUHAPCKHUX 3aHITHHA MO TEOPETHUECKUM
BOIPOCAM H3Yy4aeMON AUCUHUIUIMHBL. KOIMYeCTBO CEMHUHApPCKHX 3aHATHU MO KaXI0i
TeMe ompezensercs e€ CI0XKHOCTbIO U 00BbEMOM TEOPETHUYECKOro MaTrepuaa.
OrneHuBaeTCs aKTHBHOCTh Y9acTHS CTYJCHTa B OOCYKICHUHM U CTEICHb TOHUMAaHUS W
YCBOEHHUS 00CYK1aeMOro Marepuarna.

[IpenycMoTpeHO 2 KOHTPOJIBHBIE pabOTHI, OIEHHUBAGMBIC MPETOAABATEIEM 10
IPOM3BOJILHON OaNIbHOM ILIKAJIe.

OK3aMeH TMpOBOJUTCS BO Bpems ceccud B (GopMe YCTHOrO coOecelnoBaHusi 110
HK3aMEHAIlMOHHBIM OMJIeTaM, COCTOSIIMM U3 3-X BOHpocoB. [Ipn HEOOXOIUMOCTH IK3aMeHaTop
MOXKET 3aJ1aTh JOMOJIHUTCIIBHBIC BOIIPOCHI, OTBETHI HA KOTOPBIC TAKKC 6YJIYT YUUTBIBATHCA JIA
NOJIy4EeHHUs] UTOTOBOM SK3aMEHAIlMOHHOM OIIEHKH, COOTBETCTBYIOLIEH CIeTyIOIUM KPUTEPUSIM:

IToka3zarenn Kpurepun

OTBeTHI IO BOIIpOCaM ouera COACPKaHNUC OTBETA COOTBCTCTBYCT IMOCTABJIICHHOMY BOIIPOCY,

packpbIBaloTCA HanboJsee 3HaUUMble (PaKThl, HAyYHbIE
MOJIOXKEHHUS, COOJII0JAeTCs JIOTHYECKask OCIeJ0BATEIbHOCTD
B U3JIOKEHUU MaTepuaa

OTBeTHI Ha AOMOTHUTEIbHbBIE COJIepKaHUE OTBETa COOTBETCTBYET MOCTABIEHHOMY BOIIPOCY,
BOIIPOCHI packphIBaroTCs Hanbosiee 3HaYuMbIe (PaKThl, HAYIHBIC

ITOJIOXKCHHUA, CO6J'IIO,Z[8.CTCH JIOTHYCCKas MMOoCICA0BaTCIbHOCTDb
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B W3JIOKCHHUU MaTcpHralia

OueHka «OTJITHYHO»:

c(OpMHpOBAaHHBIE M CHCTEMAaTU3UPOBAHHBIE 3HAHUA IpeaMeTa, C(HOPMUPOBAHHbIE
YMEHUS U HaBBIKM NPUMEHEHUS METOAOB U IMOJAXOJO0B M3Y4aeMOW IUCLMILIMHBI IPU PEeLICHUU
y4€OHBIX U IPAKTUYECKUX 3a]1a4.

Onenka «xopomo»:

B 1IeJIOM, C()OPMHPOBAHHBIE, HO COJIEpIKAIINE OTIENIbHbIE MPOOebl 3HAHUS MPEeaMeTa,
yYMEHHUE TPUMEHSTh METOJbl U TOAXOJbl M3Y4aeMOW MUCHMIUIMHBI MPH PEIICHUH Y4eOHBIX U
NPAaKTUYECKHUX 33/1a4 C MUHUMAJIbHBIM KOJIMYECTBOM OIIMOOK HEMPUHIMIIUAIBHOTO XapaKTepa,
HaJINYME HABBIKOB MPUMEHEHUS METOJI0B M IOJXOJ0B M3y4yaeMON JUCLMIUIMHBI IPU PELICHUU
y4€OHBIX U MPaKTHUECKUX 3ajau.

OuneHka «yJ10BJIETBOPUTEIbHO»:

HECUCTEeMAaTU3UPOBAaHHBIE 3HAHUSA MpeIMeTa, YaCTHYHO C()OpPMHUpPOBAHHBIE YMEHUS U
HABBIKM MPUMEHEHHSI METOJIOB M TOJXO0JI0B M3y4aeMOW NUCUMIUIUHBI MIPU PEHICHUH YYEOHBIX
3azad.

Onenka «HEYAOBJECTBOPUTECIBLHO»:

¢parMeHTapHOE 3HAHHE TpEAMETa, OTCYTCTBHE YMEHHH W HABBIKOB TNPUMEHEHHS
METO/I0B U [10/IX0JI0B M3y4yaeMOH JTUCIUILIMHBI IPU PEIIEHUH Yy4eOHbIX 3a1a4.

MMPUMEPHBINA CIINCOK BOITPOCOB K DK3AMEHY:

1.  OcnoBHble mnonOKeHHUA Teopun BepHepa. OOmas XapakTepUCTHKa KOMIUIEKCHBIX
COEeIMHEHUI.

2.  SIBienue ocMoca. OcMoTHYecKoe JaBieHue. 3akoH Bant-T'odda.

3. BrnusHue TemmepaTypel Ha CKOPOCTh XHMHUYECKOW peakuuu. YpaBHEHUE AppeHuyca.
DHeprusi akTHBAIUH.

4.  TlpousBeneHue pacCTBOPUMOCTH. Y CIIOBUS 00pa30BaHUs U PAaCTBOPEHUS OCAIKOB.

5. Metong MO, ucxonnsie nosjoxxeHusi. CBS3bIBAIOIINE M Pa3PBIXJISIIOIINE MOJEKYISIpPHBIE
opbuTanu. MosexkynaspHbIe HOHBI BOJOPO/Ia ¥ MPOCTHIE MOJIEKYIBI ¢ mo3uiuii Mmeroga MO.

6. IlepBoe Hayamo TepMOJMHAMUKH. BHYTpEHHSS SHEPTHS U €€ COCTABIISIOMINE. DHTAIBITHUS.
TennoBoil 3¢ dext npu n306apHOM U U30XOPHOM IMPOLIECCAX.

7. Ilpunuun HeonpezaeneHHocTH I'elizeHOepra, COOTHOIIEHHE HEOPEEIEHHOCTEH.

8.  VYpasuenue Ulpenunrepa. ®usnueckuil cMbIca BOJIHOBON (QyHKIMU. Pe3ynbTaThl pereHus
ypaBHenus llpenuHrepa 1y 0THOMEPHOTO NOTEHIMAIIBHOTO SIIUKA.

9.  Tepmoxumus: TEIIOBOH 3P PEKT, KATOPUMETPHS, CBSI3b C TEPMOIUHAMUKOM.

10. KoBaseHTHas CBSI3p C TO3WIMA METOJA BAJCHTHBIX CBsI3eH (KpUBBIC IMMOTCHITMAIBLHOM
SHEpPruM MoJeKyn, oopazoBanue H mo I'elitinepy u JIoH10HY, BalEHTHOCTS ).

11. 3akon geiicTBus Macc. MONEKYISIPHOCTh U TIOPSIOK PEAKIIUH.

12. Meroxa BalleHTHBIX CBsi3el (McxomHble monoxkeHus). Ob6pazoBanue H>O, NHz u apyrux
MOJIEKYJT

13. PactBopsl. Tunsl pactBopoB. PacTBopbl maeanbHbie U peanbHble. COCOOBI BBIPAXKECHUS
KOHIIEHTpallUid paCTBOPOB.

14. TlpuHnunel KiaaccuPUKAIMM KOMIUIEKCHBIX COeAMHEHHNA. M30Mepusi KOMILIEKCHBIX
coequHeHn. HoMeHKIaTypa KOMIJIEKCHBIX COCTMHEHHUM.

15. DnekTtposuTHueckas auccolnmanus Boibl. VloHHoe mpousBeneHHe BoJbl. BomaopoaHsblif
noka3zarenb. bydepHbie pacTBOpEI.
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16. 3akon I'ecca. CnenctBust u3 3akoHa I'ecca. DHTanbnmus 00pa3oBaHUs, SHTAIBIHS
CropaHus, TEII0BOM d(PPEKT peakium.

17. Merox BasieHTHBIX cBsized. KoHnenmus rubpuau3anuu. Buabl ruOpuan3anuu.

18. Teopwuwn kuciaoT U ocHOBaHUH. [IpoTOHHAs TEOPHS KUCIOT U OCHOBAHH.

19. Karamus. 'omorenHslii 1 reTeporeHHbId Katanu3. OO0mMe NPUYUHBl YCKOPEHHS PeaKIuii
KaTaJau3aTopaMHu.

20. TIlonstTme 00 MOHHOM THUIE CBSI3U. DHEPrusi MOHHOW pemeTku. HenampaBieHHOCTh U
HEHACBIIAEMOCTh HOHHOH CBSI3H.

21. Pesynbrathl pemenus ypaBHenus lllpeaunrepa ans atoma Bopopoaa. KBanroBwle umcia
JJIEKTPOHA B aTOME BOJOPOJA.

22. Cnabple oanmekTposuThl. KOHCTaHTa W CTENEHb AWCCOIMAIMH. 3aKOH pPa3BEICHHS
OcTBanpaa.

23. DHepreTHYecKue XapaKTepPUCTHKH aTOMOB: SHEPTUS U MMOTEHIMAJ HOHU3ALUHU, CPOJICTBO K
JJIEKTPOHY, UX 3HAYECHUE B XUMHUHU.

24. Koucranta XuMHYECKOro paBHOBecHs. CBs3b KOHCTaHTBI C DSHTAJIBIHUEH, CIOCOO
OIpeieNIeHus TeMI0BOro 3¢ ¢dexra peakuy 3 KHHeTUYECKUX JaHHBIX.

25.  KommoumHsie pacTBOPHI: BUJBI, CLIOCOOBI oNy4deHus, cBoricTBa. Konyc Tunmans.

26. Meron MonekynsipHbIX opOutaneil. Mcxonnsle nonoxenus. O0pazoBaHUEe JIBYXaTOMHBIX
MmoJiekyn o merony MO JIKAO.

27. BnusHue u3MEHEHHs YCIOBUH Ha xumuueckoe paBHoBecue. [lpunmun Jle-lllaTtense
(mpumepsr).

28. Mmuorosnektponnsie arombl. 3amper [laymu. IlpaBuno Xynnga. EMKOCTh 37€KTpPOHHBIX
000J104eK

29. T'mpponu3 cosell: NpPUYMHBL, TUOMYHBIE ciydau rujapoiusza. CreneHb M KOHCTaHTa
TUIPOJIN3A.

30. Buapl MEXMOJEKYISPHOIO  B3aUMOJEHCTBHS  (OpPUEHTALMOHHOE, WHIYKLHUOHHOE,
qucrnepcuoHHoe). BogopoHas cBsi3b.

31. JlaBieHue mapa pacTBOPUTEII HaJ pacTBOpoM. 3akoH Payis.

32. BomHOBBIE cBOMcTBa MHUKPOOOBEKTOB. CooTHOMIEHHE 1e Bpoiis.

33. CkopocTh XMMHUYECKOTO Ipolecca. 3aBUCUMOCTb CKOPOCTH PEaKIUH OT KOHIEHTPALUU
pearupymomux BemecTs. KuHetnueckoe ypaBHEHHUE CKOPOCTH XUMUUECKON PEaKIIH.

34. DneKkTpoxMMHYECKHe CBOWMCTBaA pacTBOpoB: ypaBHeHHe HepHera, XUT, anexTponus.

35.  DHTanbNHIAHBIA U SHTPONHUIHEINA ()aKTOPBI U HAIIPABJICHUE XUMUIECKUX MTPOIECCOB.

36. Outponus. M3menenue sHTponuu B nporeccax. CtannapTHsle sHTponuu. Bropoe Havano
TepMOANMHAMUKHA. PU3HYECKUI CMBICIT YHTPOIINN.

37. OcHOBHBIE XapaKTEPUCTUKN XUMHUYECKOM CBSA3M: JUIMHA, HAIIPABICHHOCTh, IPOYHOCTbD.

38. Kumnenwue u 3aMep3aHue pacTBOPOB. 3akoH Payis.

39. Ilonste 00 »snekTpooTpuuarenbHocTU. Ilonspusanus CBA3M, AWNOIBHBIA MOMEHT.
[TonsspHOoCcTh cBsA3u. KonuuecTBeHHass OIEHKAa MOJSPHOCTH XHMHUYECKOM CBSI3U (METOJ
BAJICHTHBIX CBSA3€H).

40. BnusHue TemmepaTypbl Ha CKOpocTh peakuuu. [Ipubmmxennoe npaswio Bant-I'odda.
VYpaBHeHne AppeHnyca. DHEpPIHsl aKTUBALUH.

41. Wonnoe npousseneHue Bojbl. Bogopoansiii mokaszarens. [lonsTHe 00 MHIUKAaTOpax.

42. OcHOBHBIE acCHEKTbhl MPUMEHEHHs KOOPIMHAIMOHHBIX coenuHeHui. KomruiekcHble
COEIMHEHUS TUIATUHBI KaK MPOTUBOOIYXOJIEBbIE MTpenapaThl.

43. KoMIieKkcsl B ralbBaHOTEXHHUKE, aHATUTUYECKON XUMHUH U Ap. 00JIacTsX.
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Pa3zpadorunk: %‘
K.X.H., 10LEeHT Kadeapbl 0011eld 1 HEOPraHNYeCKO XUMHHU —— Opea B.b.
7 7S

[Tporpamma paccMoTpeHa Ha 3aceanuu kKadenpsl oOIIei 1 HeOPraHMIECKOH XUMUN

« 24 » _ nexabps 20{25r. ITpotokon Ne 3

3aB. kadenpoii Cadponos A.1O.

(]

< :
Hacmoawaa npozpamma He modcem Gvimb eocnpou3eedena HuU 6 Kakoul opme o0e3
npeoeapumenbHo20 RUCbMEHHO20 pa3peuienusn Kagdheopul-papabomuuxa npozpammol.
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