degepaibHOE TOCYIAPCTBEHHOE ABTOHOMHOE 00pa3oBaTe/ibHOe
y4peKIeHne BhICIIEro 00pa3oBaHus
«MOCKOBCKHI (PU3HKO-TEXHUYECKHUH HHCTHTYT
(HaLMOHAJILHBIN HCCJIEN0BATEIbCKHI YHHBEPCHTET))

YTBEPKAEHO

JupexTop pu3TEeX-IMIKOJIbI

3JIeKTPOHHUKH, JOTOHMKHU U

MOJICKYJISIPHOH QU3UKH
B.B. UBanoB

Pabouast nporpamMma JMCIMIIMHBI (MOXYJIsT)

o AMCHUIIJIMHE: MaKpOKI/IHeTI/IKa
0 HANIPaBJICHUIO: HpI/IKJ'IaI[HBIC Mar€MaTuKa nu (1)I/I3I/IKa
IIpO(l)I(lJIb MnoATrOTOBKMU: duzuka MEPCICKTUBHBIX TEXHOJIOTHI: AJIbTCpHAaTUBHAA SHCPTCTUKA, HAYYHOC

HpOrpaMMHpPOBaHKE U (PYHKIIMOHAIbHBIE MaTEePUAIIbI
®usrex-mrkoia nekrpoHuku, otonnku u Monexymnspraoit duzuku
kadeapa XumMudeckor GU3NKU

Kypc: 1
KBaJIMpUKALS: MarucTp

CemecTp, hOpMBI MPOMEKYTOUHOH arTectanuu: 1 (oceHHUH) - DK3aMeH

AynuropHbIx yacoB: 30 Bcero, B TOM 4HCIIE:
nexuud: 30 yac.
cemuHapsl: 0 yac.
nabopatopusie 3ansaTus: 0 gac.

CamocrosrensHas padora: 75 4ac.
[TonroroBka k 3x3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au4. ex.: 3

[Iporpammy coctaBui: A.A. BepnuH, -p XuM. HayK, ipodeccop

[Iporpamma obcyxaeHa Ha 3aceqanuu Kadeapsl xumuueckon pusuxu 29.05.2020



AHHOTANMA

Kypc "MakpokuHeTnka" uMeeT Leib OOy4HUTh CTYACHTOB POJIM IPOLECCOB MAacco- M TEIUIONepenaud B
XMMHUYECKOM KUHETHKe. 3ajadeidl Kypca SBISIETCS HAayuyuThb CTYAEHTOB OCHOBaM YyuyeTa  Macco- HU
TEIUIONepeaul B CIOKHBIX XMMHUYECKHX MpOLeccax B XMMHYECKOH TEXHOJOIWH, arMocdepe, MOITy4eHUU
HOBBIX MaTepHaJIOB U T.1I.

B pesymerate ocBoeHHS Kypca CTYyAGHT OyaeT 3HaTh, KakK YYMTBHIBAlOTCA JIuGQy3us, KOHBEKLNS,
TeruIonepeiaya B XUMUYECKOM KMHETHKE; YMETh PAaCCUUTHIBATh paboTy XMMHUYECKOTO PEakTopa, MOBEACHUE
arMoc(epHBIX MpPOLECcCOB, MPOIECCOB TOPEHUS B Pa3IMYHBIX MacmTabax M Tp.; BIAAETh METOAAMHU U
IIpUEMaMH ydeTa Macco- U TEIUIoNepe1ay.

OcHOBHOE COACPIKAHUC KypCa U3JIOKCHO B CJICAYIOIIUX pa3aciiax:

Bsenenne

O6ume cBeaenus 3 Auddysun u Teronepesadu

Juddy3nonnas nzorepMuyuecKas KHHETHKA

Kunernka ¢ TypOy/IeHTHBIM IEPEHOCOM

HewusorepMuueckue nporecchl, ainadaTnieckue u CBepXaanadaTHyecKue
CamopacnpoCTpaHsIOMINIACS BEICOKOTEMIIEPATYPHBII CHHTE3

OTKpBITBIE CUCTEMBI, pEAaKTOpa HENPEPHIBHOTO JICHCTBHUS

KonebarenpHple XUMUYECKUE PEaKIIU

e A Al ol e

Hexkotopeie npunoxeHust 11 pacieTOB XMMHUIECKUX MTPOIIECCOB
1. leau u 3apauu

eap AUCUMNIMHBI
- OOy4HTB CTYJICHTOB POJIU MPOIECCOB MACCO- U TEIJIONEPEIaYh B XUMUIECKONH KHHETUKE.

33]13‘[1/[ JAUCHUIIINHBI

- HAy4YMTh CTYJEHTOB OCHOBaM y4eTa MAacco- M TEIUIONEPENay B CIOKHBIX XUMHUYECKHX MPOLIECCAX B
XMMHYECKOH TeXHOJIOTUH, aTMOc(epe, TOTyYeHUH HOBBIX MaTepHaioB U T.1.

2. llepedyens popmMupyemMbIX KOMIETeHUMH

OcBoeHue TUCIUILTUHBI HAITPABICHO Ha (DOPMUPOBAHHE CICAYIONIMX KOMITETEHITHIA:

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CrocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMAINHIO 00 aKTyaIbHBIX pe3ylbTaTax UCCISIOBaHUH B
pamMKax TeMmaTH4ecKoi o0macTé cBoed MpodeccHOHATLHON
[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie pa3padareiBath 1 [IK-1.2  CnocobGeH  BBIOBUTATH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIH MaTeMaTUYeCcKue MOAEIM JUIsl OIMCAHUS H3ydaeMbIX
W3yYaeMbIX SABJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHI U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOJIEMBI, IOJIyYaTh |MOIENIN

HOBBIC HAayIHBIC PC3YJIbTAThI I1K-1.3 CnocoOeH mNpuUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI UCCIIEIOBAHUI K KOHKPETHOM
HayyHOM 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
pE3ybTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHHUILIHHE (MOIYJII0)

B pesynbsrare oCBOCHUS TUCIUTUIMHBI 00YYaIONTHUECs JOKHEI

3HaTh:
- KaK y4uThIBatOTCH MU Py3ns, KOHBEKIUS, TETUIONepeada B XUMAYECKOM KTHETHKE.

YMETb:
- paccumrtarth pabOTy XUMHUYECKOTO pEaKkTopa, MOBEIEeHHWE aTMOCQEPHBIX TPOIECCOB, IMPOIECCOB
TOpEHUs B pa3IMYHBIX MaclITadax u mp.

BIIA/IETh:




- BJIaJICTb METOAAaMHU 1 ITpUEMaMH yd€Ta MacCoO- U TCIUIONIEpEeaa.

4. Conep:kanne TMCUMIIMHBI (MOAYJIs1), CTPYKTYPHMPOBAaHHOE 1O TeMaM (pa3jesiaM) ¢ yKa3aHueM
OTBEJeHHOI'0 HA HUX KOJIMYeCTBA aKaJeMHYeCKUX YacOB H BH/I0B YUeOHbIX 3aHATHH

4.1. Paznenbl tuctMIInHbI (MOIYJIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHSATHH

TpynoeMKOCTh MO BUJaM Y4eOHBIX 3aHATHI, BKIIIOYas
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znein) AMCUUTUIMHBL
Jlextiun | Cemunaper | JlaGopat. paGoOTHI Camoct.
pabora
1 Beenenue 2 5
) OOmme cBemeHuss w3  OUPPy3un  H 4 5
Teruionepeaadn
3 Huddysnonnas M30TEpMUYECKas 4 5
KUHETHKa
4 Kunernka ¢ TypOyJIEHTHBIM IEPEHOCOM 4 10
Heuszorepmuueckue IIPOLIECCHI,
5 anuabaTudecKue u 2 10
cBepxauabaTruueckue
6 CaMopaCHPOCTpaHHIOHfoICﬂ ) 10
BBICOKOTEMIIEPATypHBIN CUHTE3
7 OTKpbITHIE CHCTEME, peakTopa 4 10
HENPEpBIBHOTO JACHCTBUS
8 KonebarenbHble XUMUUECKHE PEAKIINN 2 10
9 Hexortopsle npuiiokeHus Al pacueToB 6 10
XUMHUYECKUX IIPOLIECCOB
Nroro yacos 30 75
[TonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIISA), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 1 (Ocennuii)

1. Benenue

Beenenne. O0mue noaokeHuss MaKpOKHHETHKH.

2. O6mue cenenus u3 auddysun u Termonepesadn

OcHoBHble ypaBHeHUs. Teopus nonoOust.

3. Tuddy3nonHas u3oTepMuueckas KHHETHKA

Kunernka pactBopenusi. Cioxxenue conpotusieHuil. J{uddy3nonHas KuHeTHKa B Iopax, pacTBopax.
Hecranuonapuas nuddy3nonHas KHHETHKA.

4. Kunetuka ¢ TypOyJIEHTHBIM IIEPEHOCOM



B3anmocBsa3p  mpomeccoB  TypOyJEHTHOTO — CMEIIEHHMS OKMIKHX IOTOKOB M XUMHUYECKOTO
MIpEBPALLIEHUS.

5. HensorepMuueckue mporecchl, afnadatnieckne U cBepxaanadaTuieckue

HewsorepMmuueckne mnpouecchl, anuabarmdeckue ¥ cBepxanuabarmueckue. [opeHue, IiameHa
(TeroBkIe U nienHbIe, TU(]y3UOHHBIE).

6. CamopacipoCTpaHSIOIINICS BRICOKOTEMIIEPATYPHBIN CHHTE3
Cnoco0 npoBeieHHst YK30TePMUUYECKUX PEaKIUii B TBEPIBIX OPOIIKAX.
7. OTKpBITBIE CHCTEMBI, pEaKTOpa HEMPEPHIBHOTO ACHCTBUS

[IpuMeHeHHEe OTKpBITBIX CHCTEM U PEAKTOPOB HENPEPHIBHOIO JAEWCTBUSL Ha IpUMEpE
ITOJINMEPHU3aLUH.

8. KonebarenpHbIe XUMHYECKIE PEAKITHH

Konebanvsi B XUMUYECKHUX PEAKITUAX I XUMHUIECKON TEXHOJIOTHH, OWOIIOTUYECKHUX TPOIECCOB.
9. HekoTopbie mpuIoKEeHHS JIsl pACYETOB XUMUUYECKHUX TIPOIECCOB

PacueTs! xumMuueckux peakTopoB. ATMOCHEPHBIE TPOIIECCHI.

5. Onucanue MaTepuaJIbHO-TeXHHYECKOH 0a3bl, HEO0X0AMMO AJIsl OCYIeCTBICHHUS 00Pa30BATEILHOIO
npouecca 1o JHCHUIIMHE (MOLYJII0)

VuebHas ayquTopHsi, OCHAIlEHHAs! KOMITBIOTEPOM U MYJIBTUMEIMHHBIM 000py10BaHHEM (TIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHAYeMOM JIUTEPATYPHI

OcHoBHas JuTeparypa
1. ®pank-Kameneuknii . A., Auddy3us u Temonepenada B XuMHUIeckoi kunetuke. - M.: Hayka,
1987 - 490 c.
2. 3enspoBuy S.b., BoeBoackuii B.B., TemioBoii B3pbIB U pacpocTpaHEeHUE IIIAMEHH B Ta3ax. -
Anmarsr: Kazak ynusepcurert, 2004 - 210 c.

JlononHuTenbHAs TUTEpaTypa
1. MepxanoB A.L., Yesunkuii U.M., Co3unaromuii orons. - M.: CoBerckas Poccus, 1989,
2. MepxxanoB A.I., Hepcecan M./I., CamopacnipocTpaHAIOmUKACA BICOKOTEMIIEPaTyPHBIA CHHTES
okcuaHbIX MaTepuanos, JKBXO um. [I.1. Mengeneesa, 1.35, Ne6, ¢.700, 1990.
3. bepnmun An.An., Munckep K.C., [lromaeB K.M., HoBble yHH(pHUIIMPOBAHHBIE SHEPTO- H
pecypcocOeperaroie BHICOKOIIPON3BOIUTENbHBIE TEXHOIOIMH OBBIIIEHHON KOJIOTHYE€CKOM YHUCTOTHI
HAa OCHOBE TPYyOYaThIX
TypOylleHTHBIX peakTopoB, OAO “HUUTIXUM”, M., 1996
4. Manenuc I'b., Ceepxanuabaruka, [Tpupona, 1996, Ne3-4, c.43.
5. B.II. 3axapos, A.A. bepnun, I.C. IpsixoHoB, P.f1. JleGepaees, beicTprle XuMmudeckue peakiuu B
TypOyJIeHTHBIX MOTOKaxX. - Kazanb: M3-Bo KHUTY, 2016.

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

He HCIOJIB3YIOTCA



8. IlepeyeHb HHPOPMANMOHHBIX TEXHOJIOTHIi, HCIIOJIb3yeMbIX NPH OCYLeCTBJICHUU 00pPAa30BaTEeJIbHOI0
npouecca 1o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0AUMOro NpOrpaMMHOro odecrnedyeHnst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (NPH HEOOXOAUMOCTH)

HE NPEAYCMOTPEHBI.
9. MeToauyeckue yKazaHusi AJis1 00y4ar0IMXCs 10 OCBOCHUIO U CHUIIMHBI (MOIYJIs1)

CryneHT, W3ydalIUui JAUCIUILINHY, JOJDKEH C OJHOW CTOPOHBI, OBIAJETh OONIUM TMOHSTHHHBIM
anmapaToM, a ¢ JPYroil CTOPOHBIL, JOKEH HAYUUThCS IPUMEHATH TEOPETHUECKIE 3HAHUS Ha MPAKTUKE.
B pesynbrate m3yueHus TUCHUIUIMHBI CTYAEHT OJKEH 3HAaTh OCHOBHBIEC OMpPEIEICHUS AMCIUIIUHBL,
YMETh IPUMEHSATH TOyYCHHBIC 3HAHUS JIJISl PEIICHUS pa3InIHBIX 3a/1ad.

YcnemHoe 0CBOCHUE Kypca TpeOyeT:

— TIOCEIICHUS BCEX 3aHATUH, MPETYCMOTPEHHBIX YUEOHBIM TUTAHOM T10 AUCIHILTHHE;

— BeJICHNS KOHCITCKTa 3aHATHH;

— HANPSHKEHHOW CaMOCTOSTEILHOM PaOOTHI CTY/ICHTA.

CamocrosTenbHast padoTa BKIIFOUAET B CeOs:

— YT€HHE PEKOMEHIOBAHHOU JTUTEPATYPHI;

— mpopaboTKy yd4eOHOro Marepwalia, MOATOTOBKY OTBETOB Ha BOMPOCH], MPEAHA3HAYEHHBIX IS
CaMOCTOSITEIbHOTO U3yUYEHUS;

— peleHue 3aad, MpeaaraéMbpIx CTyJIeHTaM Ha 3aHATHSX;

— IIOATOTOBKY K BBIIIOJIHEHUIO 3aJaHUI TEKYLIEH U IPOMEKYTOYHOM arTeCcTaluu.

[Mokazarenem BiajeHUsS MaTEpUATIOM CIYKUT YMeHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI 110 TEMaM
JTVCIIATLIAHEL.

BaxxHo 10OWTHCS MOHMMaHMs U3y4yaeMOro mMarepuala, a He MEXaHHYeCKOro ero 3amomuHaHus. [lpu
3aTPYINHEHWH W3yYCHUsS OTICIBHBIX TEM, BOIPOCOB, CIEMyeT OOpamiarhCs 3a KOHCYJIbTAIMSAMH K
MpenoAaBaTesio.

Bo3mokeH mpoMexyTO4HBIN KOHTPOJIb 3HAHUI CTY/IEHTOB B BHJE PEIICHHS 33a7ad B COOTBETCTBUH C
TEMATUKOH 3aHSATHI.



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
kadeapa XuMuueckor GU3NKU

Kypc: 1

KBau(pukanus: MarucTp

CemecTp, hopMBI MPOMEKYTOUHOH artectanuu: 1 (oceHHUH) - DK3aMeH

Pa3zpatGoTunk: A.A. bepnuH, 1-p XUM. HayK, IIpodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

IIK-1.1 CnocobeH HaxoJuTh, aHAIM3UPOBATh M 0000IIATH
nHpOpMaNKIO 00 aKTyaIbHBIX Pe3ylIbTaTax UCCISIOBaHHH B
pamMKax TeMmaTH4ecKoi o0macTu cBoed MpodeccHOHATLHOM

[MK-1 CriocobeH cTtaBuTh, GopMann30BbIBaTh 1 |ACATCILHOCTH

pears 3a1a4y, B ToM uncie paspadareiBath 1 [IK-1.2  CnocobGeH  BBIOABUTaTH  THIOTE3bl, CTPOUTH
UCCIIE0BAaTh MaTeMaTHYECKUE MOJEIN MaTeMaTUYeCcKue MOAEIM JUIsl ONMCAHUS H3ydaeMbIX
W3y4YaeMbIX SBJICHUN U MPOLIECCOB, CHCTEMHO  |SBJICHHH U MIPOLIECCOB, OLICHUBATh KA4€CTBO pa3padOTaHHON
aHAJIM3MPOBATh HAy4YHbIEC MPOOIEMBI, TIOJIyYaTh |MOIENIN

HOBBIC HAaYIHBIC PC3YJIbTATBI I1K-1.3 CnocoOeH mNpUMEHSTh TeOpeTHYecKHe U (WiIH)
9KCIIEPUMEHTAJIbHBIE METOJIbI MCCIIEIOBAHUI K KOHKPETHOM
HayyHON 3ajadye W HMHTEPIPETHPOBATh  IOTyYEHHbIE
PE3ybTaThl

2. Iloka3arein OLleHUBAHUS KOMIIeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHB « MaKpOKUHETHKAY 00yJatONIUNACS JOIKEH:

3HATh:
- KaK yunuThiBatoTcs A y3usi, KOHBEKIMS, TEIIIoNepesada B XAMHUUECKOH KHHETHKE.
yMeTh:
- paccuuTarth pPabOTy XHUMHYECKOTO pPEaKTopa, IMOBEICHHUE aTMOC(EpPHBIX INPOLECCOB, MPOLECCOB
TOPEHHMS B Pa3IMYHBIX MaciTadax u mp.
BJIaJeTh:
- BJIaJIETh METOJAMU U IIPUEMAMHU yueTa Macco- U TeIulonepeay.

3. IlepeyeHb THNOBBIX (IIPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJII0

C 1menplo KOHTPOJIS OCBOEHHS OOYYaroUIMMHUCS Y4eOHOro Marepuasia IpOBOIUTCS YCTHBIH OHpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

4. IlepeyeHb THNOBBIX (IPMMEPHBIX) BOIIPOCOB M TeM JJISI IPOBEAEeHHUA ITPOMEKYTOYHOM aTTecTaluu
o0yuyarommxcst

Bomnpocs! k 3k3aMeHy:

1. KonebarenbHbie peakiud. Moxer i ObITh KoJeOaTeNnbHbINA pexkuM y nenHol peakiun H2+CI12
HCl

2. PacmpocTpaHeHue mIaMeHu.

3. Teopuu nogo6ust, KpUTEPUH MOJOOHSL.

4. Peakmuu B mopax KaTaiau3aropa.

5. IIpvHLIMI CHOXKEHHUS] KHHETHYECKUX COMPOTHUBIICHUM.

6. Xumundeckue peakropa. Paccunrtarh (YHKLUHIO pacnpenesieHds M0 BpeMeHaM NpeObIBaHUS s
TpyOuaToro peakTopa BHITECHEHHS.

7. CpaBHHUTENIbHBIE 0OCOOCHHOCTH PEaKIMK HOJMMEPHU3alUU B HEMPEPHIBHBIX PEaKTOpax HAEaTbHOTO
CMEIICHHS U BBITECHEHUS

8. Typ6yHeHTHOCTB U XUMHYCCKass KHWHCTHKA. HpCI/IMYH_IeCTBa n HCOOCTAaTKH Typ6y.]'[€HTHOl"O nu
JIJaMHAHApHOI'0 PEKXUMOB TCHYCHU.

9. Crepxanuabaruka. Paccuntars MakcCHManbHYIO TEMIIEPATYPY.

10. BuyTpennsas u BHemHsAs aup¢y3noHHas M KuHeTHdeckas oOmactu. Kak caMbM IpOCTHIM
9KCIIEPUMEHTAIILHBIM CIIOCOOOM OIPENESIIUTh 00JacTh MPOTEKAHUS PEaKLINH.

11.  MakpoKHHETHKA TOPEHMSL.

12. [IpermymiecTBa M HEAOCTAaTKH MPOBENEHHUS XMUMHUYECKON peakiuuu B JUGPY3MOHHOM U
KMHETHYECKOM PEXUME.

13. KuHernka pacTBOpEHUS TBEPIBIX Tell.




14. HcnapeHue u TopeHHe Kameib KUIKOCTH, TOPEHUE YTIIS.

15.  OcHoBHbIE ypaBHEHUS Macco- U TEIUIONEpeayl U XUMUUECKONH KHHETHKH.
16. TemnoBoi B3pHIB.

17.  Monenu peakTopoB, yCIOBUS «HUI€aTbHOCTI.

18.  OcHOBHBIEC ypaBHEHHUS MEPEHOCA U XUMHUUECKON KHHETUKU.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

[Ipumep 1
1. MakpoKuHETHKA TOPEHUSI.

2. IlpeumymiectBa M HENOCTaTKM TPOBEACHUS XHMMHUYECKOH peakiuun B IU(GPy3HOHHOM U
KHHETHYECKOM PEXHIME

IIpumep 2
1. Teopun momobus, KpuTepUn MOO0ONS.
2. Peakuuu B mopax KaTaau3aropa.

Kpurepun oneHuBaHus
Onenka ommuyHo 10 OamoB - BBICTABIISIETCSI  CTY[EHTY, IIOKa3aBIIEMY BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, DIyOOKHE 3HAaHUS Y4eOHOW MpOrpaMMbl AWUCHMIUIMHBI, MPOSBISIOMIEMY
HWHTEpeC K JaHHOM NpeAMETHOW 001acTH, MPOJEeMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO U TBOPUYECKH
IPUMEHATH UX Ha IPAKTHUKE TPH PELICHNU KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
MPUHATHIX PELIECHU.
Onenka omamuHO 9  0anmoB -  BBICTABNSIETCSl  CTYACHTY, IIOKa3aBIIEMY BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, IIyOOKHE 3HAHUS y4eOHON MpPOrpaMMbl JUCLUIUIMHBI M YMEHHE YBEPEHHO
MPUMEHSTh UX Ha MPAKTHKE MPH PEILICHMH KOHKPETHBIX 3a]1a4, CBOOOIHOE U MPAaBUIILHOE 0OOCHOBAHHE
HPUHATHIX PELLICHAMN.
Ouenka ommmuHO &  0GanoB - BBICTaBJsI€TCS CTYIEHTY, II0Ka3aBLIEMY BCECTOPOHHUE,
CHUCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW NpOrpaMMbl AUCLUIUIMHBI U YMEHHE YBEPEHHO
NPUMEHATh MX Ha MPAKTHKE IPHU PEIICHUH KOHKPETHBIX 3a/ad, MPaBUIbHOE 00OCHOBAHUE MPUHATHIX
pELIeHN, ¢ HEKOTOPBIMH HEZOUETAMH.
Ouenka xoporio 7 6aj0B - BBICTABISETCS CTYAEHTY, €CJIM OH TBEPIO 3HAET MaTepuall, 'paMOTHO U IO
CYLIECTBY M3JIaracT €ro, yMeeT NPHUMEHATH IOJyYCHHBIC 3HAHHWA Ha IPAKTUKE, HO HEJOCTaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomio 6 0ajoB - BBICTABIAETCS CTYACHTY, €CJIM OH TBEPAO 3HAET MaTepHall, TPaMOTHO U 10
CYLIECTBY U3J1araer ero, yMeer NPUMEHATh [10JyUYCHHbIC 3HAHUS Ha [IPAKTUKE, HO JIOILyCKAeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka xopouro 5 6anoB - BBICTABISETCS CTYJCHTY, €CJIM OH B OCHOBHOM 3HAeT Marepual, rpaMOTHO
U IO CYLIECTBY M3JIAraeT €ro, yMeeT NPUMEHTh MOJIyYEHHbIE 3HaHHUS Ha MPAKTHKE, HO JOIYCKaeT B
OTBETE WJIH B PEIICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka y/IOBIETBOPUTENbHO 4 0anma - BBICTABIAETCS CTYAEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpaBUIIbHBIE (HOPMYITHPOBKH 0a30BBIX MOHSITHIA,
HapylleHHUs JOIrMYECKON M0CIEeJ0BaTebHOCTU B U3JI0KEHUU [IPOrPaMMHOI0 MaTepuala, HO IIpU 3TOM
OH OCBOMJI OCHOBHBIE pa3ienbl yueOHOH MporpamMmbl, HEOOXOAUMBIE sl AajbHeimero o0y4eHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HAHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka yIOBIETBOPUTENbHO 3 0ana - BBICTABIAETCS CTYAEHTY, MOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HaHWW, AOMycKaroulemy omHOKH B (popMynupoBKax 0a30BbIX NOHSATH,
HapyUIEHUs] JIOTHYECKOM IOCIEe0BaTEeIbHOCTH B M3JIOKEHHH IPOTPaMMHOIO Marepuana, ciabo
BJIaJIe€T OCHOBHBIMH pa3aesiaMu yueOHOM MporpaMMbl, HEOOXOAUMBIMHU JUISI abHENUIIETO 00yUeHHS U
C TPYZIOM IIPUMEHSET [10JIyUYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.
OueHka HEYJIOBJIETBOPUTENBHO 2 0ajla - BBICTABIACTCS CTYAEHTY, KOTOPBIM HE 3HAaeT OoJblIel 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOW NpOrpaMMbl JUCHMIUIMHBI, JOMYyCKaeT TIpyOble OIIMOKH B
(bopMyIHpOBKaX OCHOBHBIX IPUHIUIIOB M HE YMEET MCIOIb30BaTh NOIYyUYEHHbIC 3HAHUS NPH PEIICHUN
THIIOBBIX 33]1a4.



OrneHka HEyZOBIETBOPUTENbHO | 0an - BBICTABIAETCS CTYAEHTY, KOTOpPBIH HE 3HAeT OCHOBHOIO
cozepkaHusl yueOHON MporpaMMbl IUCLUILTUHBI, JOMycKaeT rpyOeiimue ommOK B (GOPMYIUPOBKaX
0a30BBIX MOHATUH IUCLUIUIMHBEI M BOOOIIE HE MMEET HAaBBIKOB PELICHUS THUIIOBBIX HMPAKTHYECKHX
3a/1ad.

5. MeTonuueckne MaTepuaIbl, ONpeIesoNne MPoueIypPbl OIleHNBAHUS 3HAHU, YMEHUIl, HABBHIKOB U
(W1M) oNbITA AESITEILHOCTH

[lpu mpoBenennu 5k3ameHa oOyuaromiemycsi TpepoctaBisercs 40 MUHYT Ha mOArotoBKy. Ompoc
oOyyaromerocs o OuieTy He TOJHKEH MPEBBIIIAaTh OJHOTO aCTPOHOMHUYECKOTrO Yaca.



