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AHHOTANMA

Kypc "®usnka XuMHYECKH aKTHBHOM TUIa3Mbl" MpETyCMaTpHBaET OCBOCHHE CTYACHTaMU (yHIaMEHTAJIbHBIX
3HaHWH B 007acTH PU3NKN XUMUYECKH aKTUBHOM TUTa3MBI.

3amaun Kypca:

° (I)OpMI/IpOBaHI/IC 0a30BLIX 3HAHUN B 00JIACTH (1)I/I3I/IKI/I XHUMHUYCCKHA aKTUBHOM IJj1a3mMbl, OCBOCHUC CTYACHTaMU
TCOPCTUUCCKUX MCTOHAOB aHajin3a IIJIa3MCHHBIX }IBHCHI/II\/'I, MPOABIAIONIUXCA KaK B I3KCICPUMCEHTAJIbHBIX
YCTaHOBKaAx, Tak U B IPUPOAC,

° pPa3sBUTHUC Y CTYACHTOB TBOPYCCKOI'0 IOAXOAa K BLIGOpy MCTOAOB TCOPCTHUYCCKOI'O aHa/In3a pPa3IMYHBbIX
TIJIa3MCHHBIX HBJIeHI/II‘/'I;

® OKa3zaHUC IOMOIIU CTYACHTaM B IIPOBCACHHU COOCTBEHHBIX TCOPECTUUCCKUX H OKCIICPUMCHTAJIbHBIX
I/ICCJ'IG,I[OBaHI/Iﬁ B oOnactu (I)I/I3I/IKI/I XHUMHUYECKH aKTHBHOI I1J1a3MBI;

Ilo pe3ysibTaTaM OCBOCHHA KypCa CTYACHT OOJIKCH:

3HaTh:
[] WCTOPUIO CTAHOBIICHUS HANPABIIECHUS Pa3BUTHUS TCOPETHUECKON PU3NKH — GU3HUKH TLIA3MEI;
[] OCHOBHBIC TEOPETHUICCKUE MOJCIIN OIMMCAHNS XUMUIECKH aKTUBHOM IIJIa3MBI;

[J npenxensl NPUMEHUMOCTH TMAPOAUHAMUYECKOIO U KUHETHUYECKOIO OMMCAHUA IIPOLIECCOB B XMMUYECKU
aKTHUBHOM IIJIa3ME;

[l mpencraBicHHE O PABHOBECHH ILIA3MBIL;

[l pacnpocTpaHeHHE MarHUTOTHIPOAVMHAMUYECKUX BOJIH B IUIA3ME;
[l mOTEeHIHaIbHBIE BOJIHEI B IUIA3MC;

[l HEyCTOMYMBOCTH ILIa3MBIL;

[] 3aryxaHue BOJH B IUIa3ME;

[l mepeHOC BEIECTBA U DHEPTHH B IIJIa3MeE.

YMeTs:

0 6BICTpO OCBaMBaTb HOBBLIC SKCHECPHUMCEHTAJIBbHBIE METOABI M TCOPECTUYCCKUC MOACIN B INIa3MCHHBIX
HCCIICAOBAHUAX

[ KBaJ'II/I(bI/ILII/IPOBHO AHAJIM3UPOBATH PE3YJIbTAThI OKCIICPUMCHTAJIbHBIX U TCOPCTUUCCKUX PICCJICZ[OBaHI/Iﬁ;

O JOBOIUTH A0 CBEACHUS HAay4YHOH OOIIECTBEHHOCTH (BBICTYIJICHME HAa CEMUHApax, KOH(PEpEeHIMsX,
MyOJIMKalMK B HAYYHBIX JKypHAJax) pe3ylbTaThl IPOBEAEHHOIN HaydyHO! paboTHI.

OcHOBHOE cofiepkaHHe Kypca M3JI0KEHO B CIEAYIOMINX pa3aernax:

. ['a3opaspsaHble WILTIOCTPALIUH.

. Kunernueckoe onucanue XMMHUYECKU aKTUBHOMH MJIa3MBbl.

. MI'I-ypaBHEHUs] MHOTOKOMIIOHEHTHOM IUIa3Mbl IEPEMEHHOIO COCTaBa.
. O0mue nonoxeHus,, OCHOBHBIE TIOHATHUS U TIPEIMET.

1
2
3
4
5. Ilpocreiinne Te4eHUsT HEUAEAIBHOIO ra3a.
6. KonkpeTHble mpuMepBhl.

7. Murpanus 3apsaa B c1a00NOHU30BaHHOM MOJIEKYJISIPHOM ra3e, MUTPaIHsl SHEPTUH.

8. PelieHre KHHETUUECKOIO YPaBHEHUS AJIs JIEKTPOHHOIO I'a3a ¢ yYETOM CTOJIKHOBUTEJIBHOIO YJISHA.
9

. XuMudeckass ~ aKTUBHOCTb  IUIa3Mbl,  OOYCIIOBJIECHHAs BO30YyXICHHEM KOJIeOaTeIbHBIX COCTOSHUI
MOJIEKYIL.

1. leau u 3apauu

eap AUCUMNIMHBI
- OCBOCHUE CTy/IeHTaMH (hyHJIaMEHTAIbHBIX 3HAHUH B 00JIaCTH (PU3UKN XUMUYECKHA aKTUBHOH TUTa3MBbl.



3agauu AU CHUILIHHBI

° (1)OpMI/IpOBaHI/Ie 0a30BBIX 3HAHUHM B 00JacTU (1)I/IBI/IKI/I XHUMHUYECKH aKTUBHOH I1a3Mbl, OCBOCHHC
CTyACHTAMH TCOPCTUYCCKUX MCTOAOB dHa/JIM3a IUIa3MCHHBIX HBHCHHﬁ, MPOABJIAIONIUXCA KaK B
OKCIICPUMCHTAJIbHBIX YCTAHOBKAX, TaAK U B IIPUPOAC,

° pa3sBUTHUC y CTYACHTOB TBOPYCCKOIO0 MHNOAXOMAa K BI:I60py MCTOAOB TCOPCTUYCCKOTO aHaJIMN3a

Pa3JIMYHbIX IJIa3MEHHBIX HBHGHHﬁ;

¢ OKa3aHHuC IMoOMOLIM CTYACHTaM B IPOBECACHUU COOCTBEHHBIX TCOPCTUUCCKUX U IKCICPUMCEHTAJIbHBIX
I/ICCJ'IG,I[OBaHI/Iﬁ B o0OnacTu (I)I/I3I/IKI/I XHUMHUYECKH aKTHBHOM I1J1a3MBI;

2. Ilepeyens opMupyeMbIX KOMIIETeH M

OcBocHue AUCHUIIJIMHBI HAITPAaBJICHO Ha (bOpMI/IpOBaHI/Ie ClIeayronux KOMHGTGHL[I/Iﬁi

KOI[ 1 HAMMCHOBAHUEC KOMIICTCHIIMHN

I/IHILI/IKaTOpBI JOCTHIXKCHHUA KOMIICTCHIIMH

[IK-1 CnocoGen cTtaBuTh, HhOpMann30BHIBATh U
pemIarh 3aJ1a4u, B TOM YUCIIe pa3pabaTbIBaTh U
HCCJIE0BATh MaTeMaTHYECKUE MOJIEIH
M3y4aeMBbIX SBJICHHUH U MPOIECCOB, CUCTEMHO
aHaJIM3UPOBATh HAy4HbIE TPOOIEMBI, [TOyYaTh
HOBBIE Hay4YHbIEC PE3yJIbTaThI

[IK-1.1 CriocobeH HaxomuTh, aHAIM3UPOBaThH U 0000IIATH
nHpopMaIrio 00 akTyalbHBIX pe3yJbTaTax HCCIe0BaHUN B
paMKax TeMaTW4YeCKOW OOJACTH CBOEH MpodeCcCHOHATEHON
IEITEILHOCTH

IIK-1.2 CnocobeH  BbyIBHTaTh  THIIOTE3BI, CTPOUTH
MaTeMaTH4ecKue MOAEIH ISl ONUCAaHHUA H3y4aeMBIX
SIBIICHUI W MPOLIECCOB, OICHUBATh KAueCTBO pa3paboTaHHON
MOJENN

[IK-1.3 CrocobeH mNpuUMEHATh TeopeTHYecKkue u (Win)
SKCIIEPUMEHTAIbHBIE METOJIbI UCCIEAOBAHUN K KOHKPETHOMN
HAay4YHOM 3ajade W HHTEPIPETUPOBATH  IOJyuYCHHBIE
pe3yabTaThl

3. IlepeyeHb NIAHMPYEMBIX Pe3yIbTATOB 00yUeHHUsI 0 JUCHMILINHE (MOLYJII0)
B pesynbrare 0CBOHUS AUCLUIIMHBI 00y4alOIINeCs JOIKHbBI

3HATh:
[] WCTOPUIO CTAHOBIICHUS HANPABIIECHUS Pa3BUTHUS TCOPETHUECKON PU3NKH — QU3HUKH TUIA3MEI;
[]  OCHOBHBIE TEOPETHUECKUE MOAEIN OMMCAHNS XUMUIECKH aKTUBHOM IJIa3MBbI;
O npeaenbl NPUMEHUMOCTH THUAPOAMHAMUYECKOTO W KHHETUYECKOIO OINMCAaHMSI IPOLIECCOB B
XHMHWYECKH aKTUBHOM II1a3Me;
[J mpeacraBieHUE O pAaBHOBECUH ILIA3MBbI;
[l pacmpocTpaHeHHe MarHUTOTUIPOANHAMUYECKUX BOJIH B TJIa3ME;
[l moTeHUHMaIbHBLIC BOJHBI B INIA3ME;
[l HEeyCTOMYMBOCTH IUIa3MBI;
[J 3aTyxaHue BOJIH B ILIa3ME;
[l mepeHOC BELIECTBA U SHEPTHH B IJIa3Me.

YMETh:
[1 OBICTPO OCBaMBATh HOBBIC IKCIIEPUMEHTAIBHBIE METOMBI U TEOPETUUECKIE MOJIEIH B TNIA3MEHHBIX
HCCIIEIOBaHUSX;
O KBUTH(QUIIMPOBHO aHAIM3UPOBATh PE3YNIETaThl AKCIEPUMEHTAIBHBIX M TEOPETHUYECKHX
HCCIICIOBAHMI;
(] ITOBOIUTH JIO CBEJCHUS HAYYHOW OOIIECTBEHHOCTH (BHICTYIUICHHE HA CEMHHApaxX, KOHPEPEHIUSX,
MyOIMKAIK B HAYYHBIX JKypHAIax ) Pe3ylbTaThl MPOBEAEHHON HAyYHOU pabOTHI.

BIIaJICTh:

[J HaBBIKAMHU OCBOCHHS 0OJIBIIOTO 00bEMa HHDOpMAITHH;

] HaBBIKaMH PaOOTHI B KOJUICKTHBE JTJAOOPATOPHH M CAMOCTOSTEIBHON PabOTHI;

0 YMEHHEM HCKaTh TEOPETHYECKHE OOBSCHEHMSI OKCICPHMEHTAIBHBIM pe3yJbTataM H
OKCIIEPUMEHTAIbHBIC TIOATBEPIKACHUS TEOPETUICCKUM MOJICIISIM.

4. Coaep:xanue TUCUMILIUHBI (MOYJIs), CTPYKTYPHPOBAHHOE 10 TeMaM (pa3iesiaM) ¢ yKazaHueM
OTBEJICHHOI'0 HA HUX KOJIMYECTBA AKAAEMHYECKUX YaCOB 1 BHI0B Y4eOHBIX 3aHATHI

4.1. Paznenbl TUCTMITIIMHBI (MOJYJISI) ¥ TPYJIOEMKOCTH TI0 BUJaM yUEOHBIX 3aHSATHIA




TpyaoeMKoCTb 10 BHIaM y4eOHBIX 3aHSATHH, BKITIOUAst
CaMOCTOSITENIbHYO padoTy, Jac.
No Tema (pa3nen) TUCIUTUTMHBI
Jlekrum | Cemunapsr | JlaGopar. paboTsr Camocr.
pabora
1 I"a3opa3psaHble WIITIOCTpaLyH. 3 3 8
) KHHeTquecxoe OIMCAaHUE XUMUYECKH 3 3 ]
aKTHBHOM TIJIa3MBI.
3 MI/I-ypaBHEHHsIT  MHOTOKOMIIOHEHTHOU 3 3 7
TUIa3MBl TIEPEMEHHOTO COCTaBA.
4 OO1me MoNOXKEeHUsI, OCHOBHBIE TOHSITHS 3 3 5
U TIPEMET.
5 [Ipocrelimue TedeHUsT HEHUIECAIBHOIO 3 3 )
rasa.
6 KonkpeTHble mpuMepsl. 3 3
7 Murpanus 3apsiia B c1a00MOHU30BaHHOM 4 4 15
MOJIEKYJISIPHOM I'a3e, MUTPalys SHEPTHH.
PemeHre KMHETHYECKOTO YPaBHEHMS IS
8 3JIIEKTPOHHOIO rasza c Y4ETOM 4 4
CTOJIKHOBUTEIILHOTO YJICHA.
Xumuyeckass ~ aKTUBHOCTh  IUIa3MBl,
9 oOycIoBIeHHAs BO30YKJICHHEM 4 4
KOJIe0ATEeTbHBIX COCTOSIHUN MOJICKYII.
Nroro yacos 30 30 45
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2.

Coneprxanue JUCIUIUIAHBI (MOAYIS), CTPYKTYPUPOBAHHOE TIO TeMaM (pasziesiam)

Cemectp: 1 (Ocennwii)

1. 'a3opazpsaHbIe WILTIOCTPAIUH.

I"azopazpsanble wnmtocTpanuy. KBasupaBHOBECHBIE M HEPAaBHOBECHBIE CHUCTEMBI. TeMmeparypa
KBa3MpPaBHOBECHOH CUCTEMBI, TeMIlepaTypa 3JI€KTPOHOB M HEHTpPajbHOIO ra3a B HEPaBHOBECHOM
CUCTEME, KOHLEHTpalUs 3apsHKEHHBIX 4YacTHIl JJIs KBAa3MpPAaBHOBECHS M B Cllydae CHJIBHOTO
HepaBHOBecHs. [IpyuMepsl: OCHOBHBIE XapaKTEPUCTUKU, XUMUYECKasl aKTUBHOCTD TJICIOIIEr0 pa3psiaa,
nyrosoro paspsna, BU-paspsaa, CBU-paspsaa. [Ina3sma smekTpoHHO — MyYKOBOTO paspsiaa, TACIOMNN
paspsin, MHUIMHPYEMBbIH MOTOKOM 3HEpPrHMYHBIX 3ekTpoHoB, BU n CBY-paspsnapl B moToke rasa,
[TOCTOSSHHOTOKOBAsI aHAJIOT .

2. KuaeTndeckoe OnMCaHue XUMUYECKI aKTHBHOM IIJIa3MBbI.

Kunernueckoe onucaHue XUMMUYECKHM AaKTUBHOM IIa3Mbl. AHajau3 KUHETUYECKOTO YpPaBHEHUS
Bonbumana, posb CTOIKHOBUTEIBHOTO YWIEHA, SJIEMEHTapHbIE IPOLIECCHl B CIA00MOHN30BAaHHOM rase.
Vrpyroe u Heynpyroe B3aMMOJCHCTBHIE 3apsUKCHHBIX YAaCTHI] C MOJICKYJIIPHBIM ra3oM. Bo30Oyxnenue
KoJIeOaTeNbHBIX YPOBHEH AIIEKTPOHHBIM YAApOM, BO30YXKAECHUE 3JIEKTPOHHOM CTPYKTYPBI MOJICKYI.
OOpa3oBaHue OTpHLATEIbHBIX HMOHOB. Ilpomecchl IMCCONMATHBHOIO MNPWUJIMIAHMSA, O0pa3oBaHHE
MOJICKYJISPHBIX OTPULATEIBHBIX MOHOB. 3aMEUYaHUsl O KJIACTEPHBIX W KOMIUIEKCHBIX MOHaX. ['mbenb
3apsDKEHHBIX YaCTHIl B CTaA00MOHN30BAHHOM rase, IPOLECcChl pacnaia OTPUIaTeIbHBIX HOHOB.

3. MI'JI-ypaBHEHHS MHOTOKOMIIOHEHTHOM IJIa3Mbl IEPEMEHHOTO COCTaBa.



MI/I-ypaBHEHHs] MHOTOKOMIIOHEHTHOW IIIa3Mbl IIEPEMEHHOrO cocrapa. lIpocreimne MozaelbHbIE
CUCTEMBI: 3-X KOMIIOHEHTHAasl IUIa3Ma C HEUTpalbHBIM Tra3oM, 4-X KOMIIOHEHTHas Iula3Ma ¢
HEUTpalbHBIM Ia30M M OTPULATEIIbHBIMM MOHAMH, CPaBHEHUE C 3-X KOMIIOHEHTHOM IJIa3MoN Iyt
IBYX COpTOB HMOHOB. 3akoH Oma 1y 3-X KOMIIOHEHTHOW IUIa3Mbl, MPOBOJUMOCTh YacTUYHO
MOHU30BAaHHOTO Tra3a, 3akoH Oma B ¢opme Illmorepa - Kaynuura. IloHsTne 3aMarHH4eHHOCTH
HEMOJIHOCTHIO HOHU30BAaHHOTO Ta3a. C1abOMOHN30BaHHBIN a3 B MPEANONIOKEHUN MaJIOH HOHU3ALNUU
3apsDKEHHOTO KOMITOHEHTA, ra30pa3psaaHoe MPUOIIKeHNE: TOBHKHOCTh, IPOBOAUMOCTS, 3akoH OMa
B ra30pa3psaIHOM NPUOIMKECHHH.

4. O6H.H/Ie MMOJIOXKCHU S, OCHOBHBIC TOHATUA U IPCAMCT.

@dyHaaMeHTalbHble WUIIOCTpAaUHu: B acTpodusuke, Qu3nka KocMoca, (HU3MKEe MOJEKYISIPHBIX
Ja3epoB; CBs3b € (U3MKOW Tra3zoBOro paspsija. TeXHHUECKHe WIIIOCTPALUN - IUIa3MOXHMHUS,
I1a3MeHHasi TexHosyorusi. OOmIre MoAxonsl B ONMMCAHWU MOBEACHHUS CHCTEM XMMHYECKH aKTUBHOM
IJ1a3Mbl TIEPEMEHHOTO COCTaBa: ynpoueHHbld MI/[-noaxon, omnucaHue Ha OCHOBE peELIEHUS
KHMHETHYECKNX YPAaBHEHNI CO CTOJIKHOBUTEIBHBIM WICHOM.

5. HpOCTefIH.IPIe TCUCHUA HCENACAJIBbHOIO I'a3a.

[Ipcreiimme TeyeHuss HewaeanbHOro rasza. YpaBHenue Haswe - Croxca B MIJI-mpuOnmxeHuu.
Teuenne ['apTmana, mapamerp l'apTmana, npezgenbHble cinydau. IIceBgorapTMaHOBCKOE T€YEHUE BO
Bpalaronieiics miasMme. 3HaueHHe mapamerpa Meccu, nocryiar AjibdseHa. [IpocrpancTBeHHOE
pasiesieHue KOMIIOHEHTOPB B ClIa0OMOHM30BaHHOM rase.HepaBHOBecHbIE CHCTEMBI B Clydae
TEepMUYECKOro paBHoBecus. Mmmoctpauuu ans mnasmel H2S nu CH4.

Cemecrtp: 2 (Becennuit)
6. KoHkpeTHBIC TIPUMEpBI.

Konkpernele mpumepsl. [lna3ma nuokcuaa yriepona W a30THOKHCIOPOAHAS IUIa3Ma NPU HAIWYHU
Kosie0aTesibHO  BO30Y)KIACGHHBIX MOJeKyl. OnTuMmMu3anus AUCCOLMANUKM JHOKCHIA  yIepona
KoeOaTebHO  BO3OY)KICHHBIX MOJeKyd. [Ipormecc cuHTe3a OKCHAOB a30Ta IpH HAJIWYHAU
KoJiebaTeNTbHO BO30YKACHHBIX MOJICKYIL.

7. Murpanus 3apsia B c1a00NOHU30BaHHOM MOJIEKYJISIPHOM ras3e, MUTPaIHsl SHEPTUH.

Murpanus 3apsaa B c1a0OMOHU30BAHHOM MOJICKYJISIPHOM Ta3e, MUTpanus SHEPruu. DIeKTPOHHBIH
ra3 - OCHOBHOW NEPEHOCUYMK 3HEPrUU B CHUCTEMax cO ciIabOMOHU30BaHHBIM Ta3oM. [Ipumeps
UCTIONB30BaHMs 3¢ deKTa Bo30YKACHUS AIEKTPOHHON CTPYKTYphl MOJEKYJbl 3JEKTPOHHBIM T'a30M.
I'enepauns 030Ha B pUpoae U TEXHUKE, 030HOC(epa. ObecneueHne moryueHus] BBICOKOIHEPTUIHBIX
JJIEKTPOHOB B HEONHOPOIHBIX pa3pslax C BbICOKMM 3HAaYEHMEM OTHOULICHUs HAIlpsDKEHHOCTH
AIIEKTPUUYECKOTO MOJIs K KOHLIEHTPALUU HEUTpanbHOro ra3a. [lpumMepsl - KOpOHHBIN pa3psii, MOHSITHE
CTpUMEpa, pOJib IOJIAPHOCTU KOPOHMPYIOLIETO 3JIEKTPOnda, cTaius UCKpbl. bapbepHblil paspsiz,
HEOIHOPOIHBIN Pa3psl B IPUPOJE, MOTHHUS.

8. Pemrenue KHHETHYECKOTO YpaBHCHUA JIA 3JICKTPOHHOTO rasa € Y4YCTOM CTOJKHOBUTCIIBHOTO
qjicHa.

Perienne KMHETHYECKOTO YpaBHEHUS AJIS 3JEKTPOHHOIO ra3a ¢ y4eTOM CTOJIKHOBUTEJIBHOIO WJIEHA.
Haxoxnenune QyHKUMM pacnpeaeieHds Ui DJIEKTPOHOB B cIa0OMOHM30BaHHOM  Tase.
HemaxkcBemnoBckue GYHKIMW —pachpefeNieHus] s 3JekTpoHoB: ¢yHkums JIproiiBecreiina,
Moprenay, BIUsHHE Yd4eTa BO3OYXICHHS ODICKTPOHHOH CTPYKTYpPbl MOJEKYI Ha (QYHKIHUIO
pacnpeneneHus AeKTPOHOB.

9. Xumudeckas aKTUBHOCTH IUIa3Mbl, O0OyCJOBJIEHHAs BO30yXIE€HHEM KoJeOaTebHBIX COCTOSHUI
MOJIEKYIL.



XumHu4ecKass aKTHBHOCTh IUIa3Mbl, OOYCIIOBIICHHAsh BO30YXKIECHHEM KoJeOaTelbHBIX COCTOSHHI
Monekyn. KomebarenbHass KWHETHWKA, HaxOXKACHWE QYHKIUA pachpenesieHus KoinebaTelbHO
BO30YKICHHBIX MOJICKYJ. [IpuOmmkeHHOe onvcanue (YHKIHNA pacrpeneseHus Mo KojieOaTeabHbIM

COCTOSIHMSIM:  pacmpezeneHue TpuHOpa, oOTIMYMEe OT pacupeneneHus bonblvana,

VYT-penakcanuu, ydeT XUMHUYecKoW peakuuu. KospduuueHT ckopocTm  peakuuu C Y4ETOM

KoJIe0aTeTbHOTO BO3OYKICHMSL.

5. Onucanue MaTepHaJ’leO-TeXHI/I‘leCKOﬁ 633]:1, HEe00X0TUMOM 1JIsl OCylI€CTBJICHUSA 06pa30BaTeJ’le0F0

npouecca 1no JUCHUILINHE (MOIYJII0)
yueOHast ayTuTOpHs, IEPCOHATbHbBIE KOMITBIOTEPHI ¢ 1OCTYNnoM B MHTEepHET.
6.IlepeyeHb pekoMeHAyeMOM JIUTEPATYPHI
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4. B.JI.Pycanos, B.K.)Kusoros, b.B.Ilorankun u ap. TOKJIAJIbI AKAJIEMIWU HAVK, Tom 395,
Homep 5, 2004

5. UnarerpupoBannbie CucreMbl MogenpoBanus Xumudeckux Peaknunit nist OOyuennss XuMH4ueCcKon

Tepmomuunamuke u Kuneruke. OnbitT Mcnions3oBanus 8 MOTU.
http://www.chem.msu.su/rus/vimgu/00add/013/welcome.html

7. llepedyenn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHMKAIMOHHOI ceTH ""UHTepHeT" , HEOOXOTUMBIX
JJIS OCBOCHUSI JUCHMILIUHBI (MOLYJIs1)

1. http://www.maik.ru/contents/plasphys/plasphys 1 _5v31cont.htm

8. IlepeyeHb MH(POPMANMOHHBIX TEXHOJIOTHIi, HCIIOIb3yEeMbIX NPH OCYLIECTBJICHNH 00pa30BaTeILHOIO
npouecca 1o AMCUMILINHe (MOAYJII0), BKJIIOYasi lepeYeHb He00X0AUMOr0 NPOrpaMMHOI0 odecredyeHust

¥ HH(OPMALMOHHBIX CIPABOYHBIX CHCTEeM (IIPH HEOOX0AMMOCTH)
HE MIPEAYCMOTPEHBI.

9. MeToauveckue YKazaHnus QJist oﬁyqaloumxm 0o 0OCBOCHMIO JTHUCHUIIINHBI (MO)_Iy.Tlﬂ)

CTyneHT, W3ydYarolmMi JUCIUIUINHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHHHBIM
anmnaparom, a ¢ Apyroil CTOPOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pe3YIbTAaTe U3YyUYCHUA AUCHUIUIMHBI CTYACHT NOJDKCH 3HATH OCHOBHBIC OIPCACICHUSA AUCHUIIINHBI,

YMETb IPUMEHSTH [10JIy4YEHHbIE 3HAHUA JJIs PELICHUS Pa3IM4HbIX 3a/ad.
VYenenrHoe ocBoeHUE Kypca Tpedyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YU€OHBIM IJIAHOM IO AUCIMIUINHE,
— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITEIEHOM PaboThI CTy/IEHTA.

CamocrosiTenpbHas paboTa BKIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOM JINTEPaTyphl;



— TpopaboTKy y4eOHOro MaTepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOATENBHOTO U3yUEHUS;

— peUICHUC 3a1a4, npcajraraCMbiX CTyACHTAM Ha 3aHATUAX,
— INOATOTOBKY K BBIITIOJIHCHUIO 3a,[[aHPII7[ TeKyu[efI n HpOMe)KyTO‘lHOﬁ aTTCCTalum.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLIAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOINPOCOB, ClexyeT oOpamarbcs 3a KOHCYIBTALMSMU K
MIpenoAaBaTesio.

Bo3MoxxeH mpOMEKYyTOUHBIM KOHTPOJb 3HAHUN CTYACHTOB B BUJIC PELICHHUS 33a/1a4 B COOTBETCTBUU C
TEeMAaTHUKOU 3aHATHI.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIG Mar€MaTuKa nu (1)I/I3I/IKa

Nnpo¢uJIb NOATOTOBKH: ®Du3uKa MepCIeKTUBHBIX TEXHOJIOTUH: aJIbTepHATUBHAS SHEPreTHKa, HayYHOE
IpOrpaMMHpPOBaHKE U (PYHKIIMOHAIBHBIE MaTePUAIIbI

®usrex-mrkoia nekTpoHuku, otonnku u Monexymnspraoit Ouzuku
kadenpa QU3NKU ¥ XUMHU TUIa3MbI

Kypc: 1

KBau(pukanus: MarucTp

Cemectpbl, (pOpMBI TPOMEKYTOUHON aTTECTALMH:
1 (ocennuit) - Dxk3aMeH

2 (Becennwuil) - luddepeHpoBaHHblii 3a4€T

Pa3zpatGoTunk: b.B. [lorankuH, kana. ¢pu3.-Mar. HayK, JOLEHT



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA

NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[IK-1 Criocoben crtaBuTh, (hOpMaIN30BBIBATH U
pemars 3aa4u, B TOM YUCIIe pa3padaThIBaTh U
UCCIIEI0BAaTh MaTeMaTHYECKUE MOJICIIN
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO
aHAJIN3UPOBATh HAyYHBIE MPOOJIEMBI, TTOJTy4aTh
HOBBIC HAYYHBIC PE3yJIbTaThI

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNKIO 00 aKTyalbHBIX Pe3yJIbTaTax HCCIICIOBaHUN B
pamMKax TemaTH4eckoi o0macTu cBoed mpodeccHoHaTbLHON
JEATEIIEHOCTH

[IK-1.2 CnocoGeH  BbABHrarh THIIOTE3bl, CTPOHUTH
MaTeMaTHYeCcKue MOAEIM Ul OIHUCaHMA H3ydaeMbIX
SIBICHUH U MPOLIECCOB, OLIEHUBATh KAYECTBO pa3padoTaHHOU
MOJENN

[MK-1.3 CnocobeH NpUMEHATh TeopeThueckne W (W)
9KCIIEPUMEHTAJIbHBIE METOJIbl MCCIEJOBaHUN K KOHKPETHON
HAayyHOM 3ajaye M  HHTEPIPETUPOBATH  IOJYUCHHBIC
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH

B PE3IYIBTATC U3YUCHUA TUCHUILIJIMHBI «Pu3uKa XUMHYCCKH aKTUBHOM IIa3MED) o6yqafoumﬁc5{ JOJIKCH:

3HATh:
[l HCTOpPUIO CTAaHOBJICHUsS HAIPaBJICHUS Pa3BUTHUS TEOPETUUECKON (U3UKH — (PU3NKH IIJIa3MBbl;
[]  OCHOBHBIE TEOPETHUECKUE MOAEIN ONMUCAHNS XUMUYECKN aKTUBHOM IJIa3MBI;
O Ipenensl MPUMEHUMOCTH THAPOAMHAMHUYECKOTO M KHHETHMYECKOTO OIMCAHHSA IPOLECCOB B
XUMHUYECKH aKTUBHOM I1a3Me;
[l mpencraBicHHE O PABHOBECHH ILIA3MBIL;
[l pacnpocTpaHeHHE MarHUTOTHIPOANHAMHUYECKUX BOJIH B IIA3ME;
[l IOTEeHUIHaIbHBIE BOJIHEI B IUIA3MCE;
[l HEeyCTOMYMBOCTH IUIa3MBI;
[] 3aryxaHue BOJH B IUIa3ME;
[J mepeHOC BEIECTBA U DHEPTUHU B ILIA3ME.

yMeTh:
[]  OBICTPO OCBaMBaTh HOBBIC YKCIIEPUMEHTAIbHBIE METOIbl U TEOPETUUYECKHUE MOJETH B IUIA3MEHHBIX
HCCIEIOBaHUAX;
O KBAIM(UIMPOBHO AaHAJIM3MPOBATh PE3yNbTaThl JKCHEPUMEHTAIBHBIX U TEOPETUYECKUX
HCCJICIOBAHHII;
[l OBOIUTH /10 CBEJICHMS HAy4YHOW OOLIECTBEHHOCTH (BBICTYIUIEHHE HAa CEMUHApax, KOH(PEepeHLHIX,
myOJIMKAMK B HAyYHBIX JKypHAJIax) pe3yJbTaThl IPOBEAEHHON HAyYHON paOOTHI.

BJIaJeTh:

[/ HaBBIKAMH OCBOCHHS OOJIBIIOrO 00BEMa HH()OPMALIUH;

[J HaBbIKaMU pabOTHI B KOJUIEKTHUBE JIA0OPATOPUH U CAMOCTOSTEIBHON paboThI;

0 YMEHHEM HCKaTh TEOPETUYECKHE OOBSICHEHHS OKCICPHUMEHTAIBHBIM pe3yjibTaraM |
IKCHEPHUMEHTAIILHBIC TIONTBEPIKICHUS TECOPETUIECKUM MOJICIISIM.

3. IlepeyeHb THNOBLIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menplo KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuana MPOBOAUTCS YCTHBIH ONpoC B
HayaJje 3aHATUSA 110 TeEME IPOIUIOHN JIEKIIMH WM B KOHIIE 3aHATHUS IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBeAEeHHUA ITPOMEKYTOYHOM aTTecTaluu

o0yuyarommxcst

Bomnpocs! k 3k3aMeHy:




1. OOmue mONOKEHUsS, OCHOBHbIE IOHATHS M npeaMer. (DyHAaMEHTANbHbIE WUIIOCTPALlUU: B
actpodusmke, pu3uKa KocMoca, (PU3nKe MOJICKYISIPHBIX JIa3€POB; CBI3b ¢ (PU3MKON ra30BOTO paspsia.
TexHuueCKHe WITIOCTPALUH - TUIA3MOXHUMHUS, TUIa3MeHHast TexHonorus. OOmue noaXoas! B ONMMCAHUT
MTOBEICHHS CUCTEM XHUMHYECKH aKTUBHOM IUTa3MBbl IEPEMEHHOTO cOcTaBa: ynpoueHHsld MIJl-nonxon,
OIMCAaHUE HA OCHOBE PEILEHUs KUHETUYECKUX YPAaBHEHUHN CO CTOJIKHOBUTEIbHBIM UJICHOM.

2. MI'/I-ypaBHEHHS MHOTOKOMITIOHEHTHOM IIJIa3Mbl IEPEMEHHOro cocTasa. [IpocTeiiine MoaenpHbIe
CUCTEMBI: 3-X KOMIIOHEHTHas IIja3Ma C HEWTpaJdbHBIM Tra3oM, 4-X KOMIIOHEHTHas IulazMa cC
HEUTpabHBIM T'a30M M OTPULATEIbHBIMU MOHAMH, CPAaBHEHHE C 3-X KOMIIOHEHTHOH IUIa3MOM JUIsl ABYX
copToB HOHOB. 3akoH OMa asisi 3-X KOMIIOHEHTHOH IJ1a3Mbl, IPOBOJUMOCTh YACTUYHO HOHM30BAHHOTO
raza, 3akoH Oma B ¢Qopme Ilmorepa - Kaynunra. IloHsTHe 3aMarHWYEHHOCTH HEMOIHOCTHIO
HMOHMU30BAaHHOTO ra3a. CnaOOMOHM30BAHHBIA T'a3 B MPEANOIOKEHUH MaJIOHd MOHHM3ALMU 3apsDKEHHOTO
KOMIIOHEHTa, Ta30pa3psiiHOe MpUOIIKeHNUE: HOJBW)XXHOCTb, IIPOBOIUMMOCTb, 3akoH Oma B
ra3opaspsIHOM IPUOIKEHUH.

3. TazopaszpsiiHble wunocTpanuu. KBazupaBHOBECHBIE M HEPAaBHOBECHBIE CUCTEMbI. Temmeparypa
KBa3UpaBHOBECHOW  CHUCTEMBI, TEMIIEpaTypa JJIEKTPOHOB W HEWTPAJIBHOIO ra3a B HEPABHOBECHOM
CUCTEME, KOHLEHTpalMs 3apsOKEHHbIX 4YacTULl JUll KBa3UPaBHOBECHs M B CilIydae CUJIBHOIO
HepaBHOBecHs. [IprMepbl: OCHOBHBIE XapaKTEPUCTHKH, XUMHUYECKAsl aKTUBHOCTh TJICIOLIETO paspsna,
nyrosoro paspsna, BU-paspsna, CBU-paspsaa. [1na3zma 31eKTpoHHO — MyYKOBOTO  paspsia, TICIOIIHiA
paspsil, UHULMHAPYEMBbI MOTOKOM JHEpruyHbIX 37ekTpoHOoB, BU m CBY-paspsapl B moroke rasa,
[IOCTOSIHHOTOKOBAs! aHAJIOT M.

4. Tlpcrelimme TedeHUs HewjeanbHOro rasa. YpaBHenwe HaBbe - Crtokca B MIJI-ipubnmxeHuu.
Teuenne ['aptmana, mapamerp I'apTmaHna, mpenenbHble ciydad. lIceBmorapTMaHOBCKOE TEYEHHE BO
Bpaimaronieiics miasMe. 3HaueHuWe mapamerpa Meccr, mocrtynar Ajb(BeHa. [IpocTpaHcTBEeHHOE
paszeneHre KOMIIOHEHTOPB B CJIA0OOMOHM30BaHHOM ra3e.HepaBHOBeCHbIE CHCTEMBI B Cllydae
TepMHudecKoro papHoBecus. Wmoctpanuu ans miasmsl H2S u CH4.

5. Kunernueckoe ONHCaHHE XUMHUYECKHM AKTUBHOM IUIa3Mbl. AHalIW3 KHHETUYECKOTO YpPaBHEHHS
BonbiMaHa, posib CTOJIKHOBUTEIBHOTO WICHA, 3JIEMEHTApHBIE MPOLECCHl B CIIa00MOHM30BaHHOM Tase.
VYnpyroe u Heylpyroe B3auMOACWUCTBUE 3apsDKEHHBIX YACTHIl ¢ MOJIEKYISAPHBIM Tra3zoM. Bo30OyxaeHnue
KOJIeOaTeNIbHbIX YPOBHEH SJIEKTPOHHBIM YIApoM, BO30YKAEHHE IEKTPOHHOW CTPYKTYPHI MOJEKYII.
OO0pazoBaHue OTpHULATENBbHBIX HOHOB. Ilpomeccsl aUCCONMATUBHOIO MpHIUNAaHUsA, OOpa3oBaHUE
MOJIEKYJISIPHBIX OTPULIATENIbHBIX MOHOB. 3aMEUYaHUs O KIACTEPHBIX U KOMIUIEKCHBIX MOHaX. ['nbensb
3apsHKEHHBIX YacTHL B CIA00MOHM30BAHHOM Ta3e, MPOLECCH pacnana OTPULATeIbHBIX HOHOB.

6. Murpauus 3apsiia B c1a00MOHH30BAHHOM MOJIEKYJISIPHOM ra3e, MUTPALUsl SHEPTUU. DIIEKTPOHHBIN
ra3 - OCHOBHOM NEpPEHOCUMK OSHEPIMH B CHCTEMax CO CIa0OMOHM30BAaHHBIM Ta3oM. [IpuMepsr
UCHONBb30BaHUsl 3¢ deKrTa BO30YKACHUS SIEKTPOHHOW CTPYKTYpPBI MOJIEKYJBl 3JEKTPOHHBIM Ta30M.
I'eneparus 030Ha B MPHPOAE U TEXHUKE, 030HOC(hepa. ObecniedeHne MoaydeHus] BBICOKOIHEPTUUHBIX
JIEKTPOHOB B HEOAHOPOAHBIX pa3psaax C BBICOKMM 3HAUEHHEM OTHOIIEHMs HAIPSHKEHHOCTH
ANEKTPUYECKOTO IOJISI K KOHLIEHTPALUU HEUTpaIbHOTO raza  IIpumepsl - KOpOHHBIN pa3psiji, NOHATHE
CTPUMEpA, pPOJIb MOJSIPHOCTH KOPOHMPYIOIIETO JJIEKTPonaa, CTaius HCKpbl. bapeepHBI paspsn,
HEOJHOPOIHBIN pa3psil] B IPUPOJE, MOIHHUSL.

7. PelieHre KMHETUUECKOIO YPAaBHEHUS JUIsl JJIEKTPOHHOIO ra3a ¢ yUeTOM CTOJIKHOBUTEJIBHOIO 4JIEHA.
Haxoxnenune  ¢GyHKUMM — pacrpefesieHus sl JJIEKTPOHOB B CIa0OMOHM30BAaHHOM  Tase.
HemaxcBemnoBckue GyHKINU pactpefelieHust Ul SIeKTpoHOB: GyHKIus JproliBecteitna, MopreHay,
BIMSIHUE Yy4eTa BO30YKIACHHS JJIECKTPOHHOH CTPYKTYpPBHI MOJEKYl Ha (DYyHKIHIO pacnpeneneHus
3JIEKTPOHOB.

8. Xumuueckass aKTHBHOCTb IUIa3Mbl, OOYyCIIOBIIEHHasi BO30YyXAEHHEM KOJIeOaTeIbHBIX COCTOSHHMA
Monekyn. KonebarenpbHas KWHETHKA, HaxOXKAcHUE (QyHKIHMHA pacnpeneieHus KoJebaTeTbHO
BO30YXKICHHBIX ~ MoJieKyld. [IpubmmkeHHoe onucanue QyHKIUN pacrpenesieHus mo KojeOaTeIbHbIM
COCTOSIHUSIM: pactipezenenue TpuHopa, ommune oT pacupenenenus boapnmana, yuer Y T-penakcanuu,
y4yeT xumuueckoi peakumu. KoadduumeHnt ckopoctu peaKuuu ¢ Y4YeToM KoJe0aTreabHOro
BO30Y>KICHUSI.

9. Konkpernsie npumepsl. [11asma nuokcuja ymiepona U a30THOKUCIOPOAHAs IUIa3Ma MPU HaJIUYUU
KojeOaTenbHO  BO3OYXAEGHHBIX  MoJieKyd. OnTuMu3anusi JAWCCOLMANMHM  JHOKCHAA  yIiepona
KosebarenbHO BO30YKICHHBIX MoJieKyll. IIponecc cuHTe3a OKCHIOB a30Ta MPH HAJTMYUH KOJeOaTeIbHO
BO30Y>KICHHBIX MOJIEKYJI.

HpI/IMepBI OK3aMCHAIIMOHHBIX OUIICTOB.

IIpumep 1.



1. OOmue mONOKEHUsS, OCHOBHbIE IOHATHS M npeaMer. (DyHAaMEHTANbHbIE WUIIOCTPALlUU: B
actpodusmke, pu3uKa KocMoca, (PU3nKe MOJICKYISIPHBIX JIa3€POB; CBI3b ¢ (PU3MKON ra30BOTO paspsia.
TexHuueCKHe WITIOCTPALUH - TUIA3MOXHUMHUS, TUIa3MeHHast TexHonorus. OOmue noaXoas! B ONMMCAHUT
MTOBEICHHS CUCTEM XHUMHYECKH aKTUBHOM IUTa3MBbl IEPEMEHHOTO cOcTaBa: ynpoueHHsld MIJl-nonxon,
OIMCAaHUE HA OCHOBE PEILEHUs KUHETUYECKUX YPAaBHEHUHN CO CTOJIKHOBUTEIbHBIM UJICHOM.

2. Pelienue KMHETUYECKOTO YPaBHEHUS JJIsl JEKTPOHHOIO raza ¢ y4eTOM CTOJIKHOBUTEIBHOIO WIEHA.
Haxoxnenune  ¢GyHKUMM — pachpefesieHus sl JJIEKTPOHOB B CIa0OMOHM30BAaHHOM  Tase.
HemaxcBemnoBckue GyHKINU pactpeelieHust U IeKTpoHOB: GyHKIus JproliBecteitna, MopreHay,
BIMSIHUE Yy4eTa BO30YKICHHS DJIEKTPOHHOH CTPYKTYpPBHI MOJEKYNl Ha (DYyHKIHIO pacnpeneneHus
3JIEKTPOHOB.

[Ipumep 2.

1. Mpcreiimme TeueHWs] HewjealbHOro raza. YpaBHenue Hasbe - Crtokca B MIJI-ipuOnmxeHuu.
Teuenne ['apTmana, mapamerp I'apTmana, mpenenbHbIe cilydad. lIceBmorapTMaHOBCKOE TEYEHHE BO
Bpaimaronieiics miasMe. 3HaueHuWe mapamerpa Meccn, mocrtynar Ajb(BeHa. [IpocTpaHcTBEeHHOE
paszeneHre KOMIIOHEHTOPB B CJIAOOMOHW30BaHHOM ra3e.HepaBHOBECHbIE CHCTEMBI B Cllydae
TepMHudecKoro papHoBecus. Wmoctpanuu ans miasmsl H2S u CH4.

2. KonkpetHble npumepsl. [lnazma auokcuzna ynieposa U a30THOKHMCIOPOAHAs Ijla3Ma IpU HaJIUduu
KojeOaTenbHO  BO3OYXAEGHHBIX MoJieKyld. OnTuMu3anusi JAWCCOLMANMHM  JHOKCHAA  yIiepona
KosebarenbHO BO30YKICHHBIX MoJieKyll. [Iponecc cuHTe3a OKCHIOB a30Ta MPH HAJTMYUH KOJeOaTeIbHO
BO30Y>KICHHBIX MOJIEKYJI.

Kputepun onennBanus

Onenka ommuHo 10 OGamnoB - BBICTABJISIETCSL  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMS Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIAIOIIEMY
HWHTEpeC K JTaHHOW NPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYCCKH
INPUMEHATh X Ha NPAaKTHKE IPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELICHUH.

Onenka omMYHO 9 Oa/uioB -  BBICTABISCTCS  CTYIEHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHOH MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE NP PElICHNH KOHKPETHBIX 3a7a4, CBOOOTHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHAMN.

Ouenka ommyHO 8§ OGamwioB - BBICTAaBJIAETCS CTYHCHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 00O0CHOBAaHHE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEOYETAMH.

Ouenka xopo1o 7 6ajioB - BBICTaBISAETCS CTYIACHTY, €CIIM OH TBEPJO 3HAET MaTepHaj, IPaMOTHO H I10
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTHh IMOIYy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIbTAThI.

OI_IeHKa XOopouio 6 0aJI0B - BEICTABISACTCS CTYACHTY, €CJIKM OH TBCPAO 3HACT MATCPpHAJI, TPAMOTHO U I10
CyHIE€CTBY MU3JIarac€T €ro, yMmeeT NpUMCHATDH IMOJYUYCHHBIC 3HAHUA HaA MMPAKTHUKE, HO OJOITYCKACcT B OTBETEC
HJIW B PCIICHUHU 3aa49 HCKOTOPBIC HCTOYHOCTH.

OueHka XOpoIo 5 6ayuIoB - BHICTABIAETCS CTY/IEHTY, €CIM OH B OCHOBHOM 3HAeT MaTepuall, rpaMOTHO
U TI0 CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIC 3HAHMS Ha IMPAKTHKE, HO JTOMYCKAET B
OTBETE WJIH B PEIICHUH 331a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.

OueHka yHIOBIETBOPUTENBHO 4 Oamga - BBICTAaBISAETCSA CTYAEHTY, IHOKa3aBIIeMy (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH Oa30BBIX MOHSITHMH,
HapylLIEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUH IIPOIPaMMHOIO Marepuajia, HO IIPU 3TOM
OH OCBOMJI OCHOBHBIE pa3leibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.

OueHka yHIOBIETBOPUTENBHO 3 Oajula - BBICTAaBISAETCSA CTYAEHTY, IOKa3aBIIeMy (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OmHOKH B (QopMyaupoBKax 0a30BbIX MOHATHH,
HapyLICHUs] JIOTHYECKOM IOCIEe0OBAaTENbHOCTH B M3JIOKEHUH IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyUYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.

OueHka HEyIOBJIECTBOPUTENHHO 2 Oajuia - BBHICTABISAETCS CTYACHTY, KOTOPBIA HE 3HAaeT OOJIbIIeH 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JONYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIMUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYSHHBIE 3HAHHS NIPH PEIICHUN
TUTIOBBIX 3a]a4.



OrneHka HEYOBJIETBOPUTENbHO | Oaiul - BBICTABIAETCS CTYACHTY, KOTOPBIH HE 3HA€T OCHOBHOTO
cozep)kaHusl y4eOHOH MporpaMMbl IUCLUILTUHBI, JOIycKaeT rpyOeiimne omuOKd B (HOPMYTUPOBKAX
0a30BBIX MOHATUH JUCLUIUIMHBI U BOOOIIE HE MMEET HABBIKOB PEIICHUS THIIOBBIX MPAKTUYECKHX
3a/1ad.

5. MeTonuueckune MaTepuasbl, Onpeaeasonie NPpoueaypsbl OeHUBAHUA 3HAHUI, YMEeHH i, HABBIKOB H
(W1M) oNbITA AESITEILHOCTH

[Ipu npoBeneHun ycTHOro sk3ameHa oOydaromemycs npepoctasisercs 30 MUHYT Ha HOATOTOBKY.
Ompoc oOyuatomerocs 1o Ouijery Ha YCTHOM »53K3aMEHE HE JIOJDKEH IIPEBBINIaTh OIHOTO
aACTPOHOMMYECKOTO Yaca.

ITpu mpoBenennu yctHoro auddepeHpoBaHHOro 3aueTa odyyaromemycs npenocrasisercs 30 MUHYT
Ha noaroroBky. Ompoc oOywaromerocsi mo Owiery Ha ycTHOM Aud@epeHuHHpOBaHHOM 3avyeTe He
JIOJKEH MPEBBIIIATH OJIHOTO aCTPOHOMMUYECKOIO yaca.



