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)

10 JMCHMILIMHE: MakpokrHeTHKa
110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB
Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUAIIBI

OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa XuMHIecKkor GU3NKU

Kypc: 1
KBAJM(PUKAIMA: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHui) - Dx3amMeH

AynutopHbix yacoB: 30 Bcero, B TOM YHCIIE:
nexuuu: 30 gac.
cemuHapsl: 0 yac.
naboparopHsie 3ansTus: 0 Jac.

CamocrositensHas pabora: 75 gac.
[ToaroroBka x sk3ameny: 30 yac.

Bcero gacos: 135, Bcero 3au. en.: 3

[Iporpammy cocraBui: A.A. bepnuH, 1-p XuM. HayK, Ipodeccop

[Iporpamma obcyxneHa Ha 3acefanuu Kadeapsl xumuaeckon puzuku 29.05.2020



AHHOTANMA

Kypc "MakpokuHeTnka" uMmeeT 1eib OOy4YHTH CTYAEHTOB POJM HPOLECCOB MAacCO- W TEIUIONEpeNadd B
XMMHUYECKOM KUHETHKe. 3ajadeidl Kypca sBJSIeTCS HayuyduThb CTYIEHTOB OCHOBaM YyuyeTa  Macco- U
TEIUIONepeiaul B CIOXKHBIX XMMHYECKUX IMPOLECCaX B XHMHUYECKOM TEXHOJIOTWH, arMocdepe, MOIyYeHUH
HOBBIX MaTepHaJIOB U T.1I.

B pesynerate ocBoeHHs Kypca CTyOeHT OydeT 3HaTh, KakK Y4YHUTHIBalOTCS AU((PY3us, KOHBEKIHS,
TeIuIonepeaya B XUMUYECKOM KWHETHKE; YMETh PacCUUTHIBATh pabOTy XMMHYECKOTO PEaKTopa, NOBEIACHUE
arMoc(epHBIX MpPOLECCOB, MPOIECCOB TOPEHUS B PAa3IMUHBIX MacmTabax M Ip.; BIAAEeTh METOJaMU 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 CTYJIEHTOB OCHOBAaM Y4Y€Ta MAaccCO- M TEIUIONEPENadH B CIOXKHBIX XUMUYECKUX IPOLECCax 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

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3UPOBATH U 0000IIATH
nHpOpMaNKIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIIeJOBAaHHN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pemIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MaTeMaTHUeCKUe MOAEIM Ui  ONHCAaHUS —H3y4aeMbIX
HCCJIEA0BATh MaTEMaTHYECKUE MOJIEIH SIBIICHUH U MPOLIECCOB, OLICHUBATh KAYECTBO pa3padoTaHHOU
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHAIM3UPOBATH HAYYHBIC MPOOIEMBL, oIy4ath [[IK-1.3 CrocobeH NpUMEHATh TeopeTHueckue u (W)

HOBBIC HayIHBIC PE3yJIbTaThl 9KCIIEPUMEHTAJIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOW 3ajadye M MHTEPIPETHPOBATH  IIOJIYYECHHBIC
pe3yabTaThl

3. IlepevyeHpb MJIAHUPYEMBIX Pe3yJIbTATOB 00yUE€HUS MO JUCHUILIHHE (MOIYJII0)
B pesynbsrare ocBOCHHS TUCIUTUIMHBI 00YYaIONTHECs JOKHEI
3HaTh:
- KaK y4uTHIBatOTCH MU Py3us, KOHBEKIUS, TETUIONepeada B XUMUYECKOM KTHETHKE.,
YMETb:

- paccuuTarth PabOTy XHUMHYECKOTO PEaKTopa, IMOBEICHHE aTMOC(EpPHBIX INPOLECCOB, MPOLECCOB
TOPEHHS B pa3IMYHBIX MaciTadax u mp.
BJIaJIETh:

- BJIaJICTb METOAAaMHU U ITpUEeMaMH yd€Ta MacCoO- U TCIUIONIEpEeaa.



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

4.1. Paznenbl nuctMIInHbl (MOYIIS) M TPYAOEMKOCTH IO BUAAM yUEOHBIX 3aHATHH

TpynoeMKoCTh O BUJaM YUeOHBIX 3aHATHI, BKIIIOYAs
CaMOCTOSTENIbHYIO padoTy, Jac.
Ne Tema (pa3znen) AMCUUTUIMHBL
Jlextiun | Cemunapsr | JlaGopat. paGoOTHI Camoct.
pabora
1 Beenenue 2 5
) O6mme cBepenuss w3 guddy3un u 4 5
Teruionepeaadn
3 Huddysnonnas M30TEpMUYECKas 4 5
KUHETHKa
4 Kunernka ¢ TypOyJIEHTHBIM TIEPEHOCOM 4 10
Heuszorepmuueckue IPOLIECCHI,
5 anuabaTudecKue u 2 10
cBepxaauabaTuueckue
6 CaMopaCHPOCTpaHHIOHfoICﬂ ) 10
BBICOKOTEMIIEPATypHBIN CUHTE3
7 OTKpbITHIE CHCTEME, peakTopa 4 10
HENPEpBIBHOTO ACHCTBUS
8 KonebarenbHble XUMUUECKHE PEAKIIMN 2 10
9 Hexortopsle npuiiokeHus Al pacueToB 6 10
XUMHUYECKHUX IIPOLIECCOB
Nroro yacos 30 75
ITonroToBka k 3K3aMeHy 30 gac.
OO01mas TpynoEMKOCTh 135 yac., 3 3au.en.

4.2. CopepxaHue TUCHUIUTHHBI (MOAYIIS), CTPYKTYPHUPOBAHHOE 110 TeMaM (pa3zesiam)
Cemectp: 1 (Ocennwii)

1. Benenue

Bgenenne. O0mue nojaokeHuss MaKpOKHHETHKH.

2. O6mue cenenus u3 auddysun u Temonepesadn

OcHoBHble ypaBHeHUs. Teopus monoOust.

3. Tuddy3nonHas u3oTepMuueckas KHHETHKA

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

4. Kunetnka ¢ TypOyJIEHTHBIM IIEPEHOCOM

B3anmocBs3p  mpomeccoB  TypOyJ€HTHOTO —CMEIIGHHSI JKHJIKHX IIOTOKOB U XMMHYECKOIO
MIpEBPALLIEHUS.




5. Hem3orepmuueckue npoueccsl, aauadaTHiecKie U cBepxaanadaTnuecKkue

Hewuzorepmudeckue mnporecchl, aauadbaTHueckue M cBepxaauadarndeckue. lopeHwe, IIamMeHa
(TerutoBBIC U NIeNTHBIC, TU(PPY3HOHHBIE).

6. CamopacnpoCTpaHsIIOMIUNACS BBICOKOTEMIIEPAaTYPHBIH CHHTE3
Crioco6 npoBeAeHNs PK30TEPMUYECKUX PEAKIUKA B TBEPABIX OPOLIKAX.
7. OTKpBITBIE CUCTEMBI, pEAKTOPa HEMPEPHIBHOTO ACHCTBUS

HpI/IMeHCHI/IC OTKPBITBIX CUCTEM W  PCAKTOPOB  HCIPCPBIBHOTO ,E[eﬁCTBI/IH Ha MpuMepe
MOJIMMEPU3alu.

8. KonebarenbHble XUMHYECKUE PEAKITUU

Kone6anus B XMMHUYECKUX PEAKLUAX Ul XUMHUYECKOM TEXHOJIOTHH, OMOJIOTHYECKUX MPOLIECCOB.
9. HexoTopble NpHIIOKEHUS Ul paCUeTOB XMMUYECKUX MPOLIECCOB

PacueTsl XMUMHUECKUX PEaKTOPOB. ATMOC(EpHbIE IPOLIECCHI.

5. Onucanue MaTepuaJbHO-TeXHHYECKOH 0a3bl, HeOOXOIMMON AJIl OCYLIeCTBJIECHHS 00pa30BaTEIHLHOIO
npouecca 1no JUCHUILInHe (MOIYJII0)

VYueOHast aymuTOpHs, OCHAIICHHAS! KOMIIBIOTEPOM M MYJIBTUMEIUINHBIM 000pyI0BaHUEM (IIPOEKTOP,
3BYKOBasi CHCTEMA).

6.IlepeyeHnb pekoMeHyeMOii TUTEPATYPbI

OcHoBHas 1uTeparypa
1. ®pank-Kamenenkuii J[.A., Auddy3us u Teruionepenada B XuMUIeckoil kunetrke. - M.: Hayka,
1987 - 490 c.
2. 3enpnoBud S.b., BoeBoackuit B.B., TernnoBoii B3pbIB 1 pacripocTpaHEHHUE JIAMEHH B ra3ax. -
Anmarsl: Kazak yausepcutet, 2004 - 210 c.

JomnonHurensHas auTeparypa
1. MepxanoB A.I., Yesunkuii U.M., Cozunaromuit orons. - M.: CoBerckas Poccus, 1989,
2. MepxanoB A.I'., Hepcecsn M./l., CamopacrpocTpaHSIOMUiics BHICOKOTEMIIEPATypHBIA CHHTE3
okcuaHbIX MaTepuaios, JKBXO um. /.M. Mengeneesa, 1.35, Ne6, ¢.700, 1990.
3. bepmuna An.An., Munckep K.C., [lromaeB K.M., HoBble yHHpHULIHPOBAaHHBIE 3HEPTO- U
pecypcocOeperaromue BHICOKOIPON3BOIUTEIBHBIC TEXHOJIOTUH MOBBIIIEHHON YKOJIOTHYECKON YHCTOTHI
Ha OCHOBE TPYO4aThIX
TypOysieHTHBIX peakTopoB, OAO “HUUTIXUM”, M., 1996
4. Manenuc I'.b., Ceepxangunabaruka, [Ipupomna, 1996, Ne3-4, c.43.
5. B.II. 3axapoB, A.A. bepnun, I.C. IpsikoHoB, P.S1. JleGepaeeB, beicTpble XUMUYeCcKHe peakiiy B
TypOyieHTHBIX moToKax. - Kazane: M3-8o KHUTY, 2016.

7. llepedyeHn pecypcoB HH(POPMANMOHHO-TEJIEKOMMYHUKAIIMOHHOI ceTH ""UHTepHET", HEOOXOTUMBIX
JJI51 OCBOEHHST TUCIMIIJIMHBI (MOTYJIsA)

He ucnonesyrores

8. IlepeyeHb NHPOPMALMOHHBIX TEXHOJIOTHIi, HCIIOIb3yeMbIX NPH OCYLIeCTBJICHUU 00pa30BaTeJIbHOIO
npouecca o JHCHUIIMHEe (MOIYJII0), BKJIIOYAs NepedeHb He00X0ANMOro NpOrpaMMHOro odecrnedyeHunst
1 MH(POPMAIHOHHBIX CIIPABOYHBIX CHCTeM (IPH HEOOXOAUMOCTH)



HE NPeNyCMOTPEHBI.
9. MeTonuyeckne yKkazaHus JUIsl 00y4AIOIIMXCH 10 OCBOCHUIO AU CIUILTHHBI (MOXYJIs)

CTyneHT, W3ydYarolmui JUCIUILUIMHY, JIOJDKEH C OJHOH CTOPOHBI, OBIQJIETh OOIIUM IMOHITHUHHBIM
anmnaparom, a ¢ Apyroil CTOpOHbI, JOJKEH HAYUYUTHCS IPUMEHSITh TEOPETUUECKUE 3HAHUS HA TIPAKTHUKE.

B pesynbrare M3ydeHUs IUCLHUIUIMHBI CTYAEHT JOJDKEH 3HATHh OCHOBHBIE OINPENEIEHUS AUCIUILINHEL,
YMETb IPUMEHSTH [10JIy4YEHHbIE 3HAHUA JJIs PELICHUS Pa3IM4HbIX 3a/ad.

VYenenrHoe ocBoeHUE Kypca Tpelyer:

— IIOCEIICHUS BCEX 3aHATHUH, TPEAYCMOTPEHHBIX YUE€OHBIM IJIAHOM IO AUCIMIUINHE,

— BEJICHUS KOHCIICKTa 3aHATHH;

— HanpspKEHHOW CaMOCTOSITENIEHOM PaboThI CTY/IEHTA.

CamocrosiTenbHas paboTa BKIIIOUAET B Ce0s:

— YTEHHE PEKOMEH0BaHHOH JINTEPaTyphl;

— TpopaboTKy y4deOHOro Marepuaja, MOATOTOBKY OTBETOB Ha BONPOCHI, MpPEAHA3HAYECHHBIX VIS
CaMOCTOSTENBHOTO U3yUEHUS;

— pelueHue 3aaad, peAgaraéMbpIX CTyAeHTaM Ha 3aHATHAX;

— IOATOTOBKY K BBINOJTHEHHIO 3aJaHUH TEKYIeW U MPOMEXYTOUYHON aTTECTALUH.

[loka3zarenem BiajgeHHs MaTepHajoM CIYXXHT yMEHHE 0e3 KOHCIIEKTa OTBeYaTh Ha BOMPOCHI [0 TEMaM
JUCLUAIUIMHBIL.

BaxxHo 10oOWTHCS MOHMMAaHUSI M3y4aeMOro MaTepuala, a He MEXaHHYECKOro ero 3amomuHaHus. llpu
3aTPYIHEHUU H3y4YCHHS OTICIBHBIX TEM, BOIPOCOB, CleIyeT oOpamarbcs 3a KOHCYIBTALMSAMU K
MIpENoAaBaTelto.

Bo3MOXeH npoMeXyTOUHBINH KOHTPOJIb 3HAHUM CTYAEHTOB B BHJE PEIICHHA 337ad B COOTBETCTBUU C
TEMaTHKOW 3aHATUH.



NNPUJIOKEHHUE

OLIEHOYHBIE MATEPHAJIBI IO JUCLHATIIMHE (MOYJTIO)

110 HANIPABJICHUIO: MarepranoBeieHUE U TEXHOJIOTUN MaTepHaioB

Nnpo¢uJIb NOATOTOBKH: [lepcriekTuBHBIE (YHKINOHATBHBIE MATEPUATIBI
OduzTex-mkona IneKTpoHuku, @oToHnku 1 Monekynspaoit Puzuku
kadeapa XuMHUIeCcKor GU3NKU

Kypc: 1

kBaTuuKkanus: MarucTp

Cemectp, hopMBI IPOMEKYTOUHOH arTecTanuu: |1 (oceHHuil) - Dx3aMeH

Pa3paborunk: A.A. bepiuH, 1-p XuM. HayK, Ipodeccop



1. Komnerenunu, gopMupyemMsblie B mpouecce U3y4eHus: JUCHUILINHbI

Kox 1 HauMeHoBaHHE KOMIIETEHIINHA NHaukaTopsl JOCTHKEHHS KOMIIETEHIINH

[MK-1.1 CrnocobeH HaxoauTh, aHAIM3WPOBATH U 0000IIATH
nH(pOpMaNHIO 00 aKTyaJIbHBIX Pe3yJIbTarax UCCIeJOBAaHUN

[IK-1 CnocoGen craButh, hopmanuzoBeiBath 1 |[IK-1.2  CnocobeH  BbIABUraTb  THIIOTE3BI, CTPOUTH
pelIarh 3a/1a4u, B TOM YUCIIC pa3pabaThiBaTh U |MareMaTHUeCKUe MOAETM Ui  ONHCAaHUS  H3y4aeMbIX
HCCJICA0BATh MaTeMaTHYECKUE MOJIEIH SIBIICHUH U MPOLIECCOB, OLEHUBATh KAYECTBO pa3paboTaHHON
M3y4aeMBbIX SBJICHUH U MPOIECCOB, CACTEMHO  |MOAEIH

aHAIM3UPOBATH HAYYHBIC MPOOIEMBL, MoIy4arh [[IK-1.3 CrocobeH NpUMEHATh TeopeTHueckue u  (WIH)

HOBBIC HayIHBIC PE3YIIbTaThI 9KCIIEPUMEHTANIBHBIE METOABI UCCIEN0BAaHUI K KOHKPETHOU
Hay4yHOW 3ajadye M MHTEPIPETHPOBATH  IIOJIYYECHHBIC
pe3yabTaThl

2. Iloka3arei OLleHUBAHUS KOMIIEeTeHITHH
B pesynbrare uzydeHus qUCIUIUIMHB « MaKpOKUHETHKAY 00yJatONIUHACs JOIKEH:

3HATh:
- KaK yuuThiBatoTcs A y3usi, KOHBEKIMS, TEIUIoNepejada B XAMHUUECKOH KHHETHKE.
yMeThb:

- paccuuTarh pPabOTy XHUMHYECKOTO PEaKTopa, IMOBEIECHHE aTMOC(EpPHBIX NPOLECCOB, MPOLECCOB
TOPEHHMS B Pa3IMYHBIX MaciTadax u mp.
BJIaJeTh:

- BJIaJIETh METOIaMH U IIPHEMaMH y4eTa Macco- U Terionepead.
3. IlepeyeHb THNOBLIX (IPMMeEPHBIX) BONPOCOB, 32/1aHUI, TeM /ISl HOATOTOBKH K TeKylleMy KOHTPOJIIO

C 1menplo0 KOHTPOJIS OCBOEHHS OOy4aroIMMHUCS Yy4eOHOro Marepuana MPOBOAUTCS YCTHBIH ONpOC B
HayaJje 3aHATUSA 110 TeME IPOIUIOHN JIEKIIMH WU B KOHIIE 3aHATHUSA IO IPOWIEHHON TeMe.

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

Bomnpocs! k 3k3aMeHy:

1. KonebarenbHbie peakiuu. MOXKET J1 OBITh KoJieOaTeNbHbIA peskuM y 1ienHoi peakiuu H2+C12 [
HCl

. Pacnpoctpanenue miameHu.
. Teopuu monoGusi, kpuTepuu mMoxo0OusI.

2

3

4. Peakmuu B mopax KaTanau3aropa.

5. IIpvHLHI CHOXKEHHUS] KHHETHYECKUX COMPOTHUBIICHUM.
6

Xumuueckue peakropa. Paccunrars (QyHKUMIO pacnpenefieHHs IO BpeMeHaM NpeObIBaHMUS s
TpyOuaToro peakTopa BHITECHEHHS.

7. CpaBHHUTENbHBIE 0COOCHHOCTH PEaKIMM MOJIMMEPU3AIMH B HENPEPHIBHBIX PEAKTOPAX HIEATHHOTO
CMEIICHHS U BBITECHEHUS

8. Typ6yneHTHOCTB n XHUMHYCCKasd KHHCTHKA. HpeI/IMYH_IeCTBa n HCAOCTATKH Typ6y.]'[6HTHOI‘O n
JIJaMHAHApHOI'0 PEXKXUMOB TCHYCHU.

9. Crepxanuabaruka. Paccuntars MakcCHManbHYIO TEMIIEPATYPY.

10. BuyTpennsst u BHemHsAs auddy3noHHas M KUHeTHUYecKass obnactv. Kak cambIM IpoCThIM
9KCIIEPUMEHTAJILHBIM CIIOCOOOM OIPEESIIUTh 00JacTh IPOTEKAHUS PEaKLINH.

11.  MakpoKHHETHKA TOPEHMSL.

12. [IpenmymiecTBa W HEAOCTATKH NPOBEACHUS XUMHYECKOM peakuuu B Iu(GQPy3HOHHOM U
KMHETHYECKOM PEXHIME.

13. KuHernka pacTBOpEHUS TBEPIBIX Tell.
14. HcnapeHue u ropeHre Kameib )KUIKOCTH, TOPEHUE YTIIs.




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

17.  Monenu peakTopoB, yCIOBUS «HU1€aTbHOCTI.

18.  OcHOBHBIEC ypaBHEHHUS MEPEHOCA U XUMHUUECKON KHHETUKU.

[Tpumeps! 3K3aMEHAIMOHHBIX OUIIETOB:

[Ipumep 1
1. MakpoKuHETHKA TOPEHUSI.

2. IlpeumymiecTBa M HEIOCTAaTKM HPOBEICHUS XUMHUYECKOW peakuuu B AUP(PY3MOHHOM H
KHHETHYECKOM PEXHIME

IIpumep 2
1. Teopun momobus, KpuTepUn MOO0HS.
2. Peakuuu B mopax KaTaau3aropa.

Kpurepun oneHuBaHus
Onenka ommuyHo 10 OamoB - BBICTABJISIETCSL  CTYIEHTY, IIOKa3aBIIEMy BCECTOPOHHHUE,
CHCTeMaTH3UPOBaHHbIE, DIIyOOKHE 3HAHMSA Y4eOHOW NporpaMMbl IUCHUIIIMHBL, TPOSBIIAIOIIEMY
HWHTEpeC K JaHHOW NpPEAMETHOW 00JacTv, MPOJEMOHCTPUPOBABIIEMY YMEHHE YBEPEHHO M TBOPUYECCKH
MPUMEHATh X Ha NPAaKTHKE MPU PeIleHNH KOHKPETHBIX 3a71a4, CBOOOIHOE U MPaBUIbHOE 000CHOBAHUE
NPUHATHIX PELIEHU.
Onenka omaMuHO 9  OaloB -  BBICTABISIETCS  CTYHOCGHTY, I[IOKa3aBIIEMy BCECTOPOHHHE,
CHCTeMaTH3UPOBaHHbIE, ITyOOKHE 3HAHUS y4eOHON MPOrpaMMbl JUCLUIUIMHBI U yMEHHE YBEPEHHO
MPUMEHSATh UX Ha MPAKTHKE NP PElICHUH KOHKPETHBIX 3aa4, CBOOOJHOE U PaBUIbHOE 0OOCHOBaHHE
HNPUHATHIX PELICHUAMN.
Ouenka ommmuHo &  0GanoB - BBICTaBJsI€TCS CTYIEHTY, II0Ka3aBLIEMY BCECTOPOHHUE,
CHCTEMaTH3UpPOBaHHbIC, IIyOOKHE 3HaHMA Y4eOHOW HpOrpaMMbl JUCLUUIUIMHBI U YMEHUE YBEPEHHO
INPUMEHATh MX Ha MPAKTHKE MPU PELICHNH KOHKPETHBIX 3a]ad, MPaBWIbHOE 000CHOBAaHHE MPUHSTHIX
pELIeHN, ¢ HEKOTOPBIMH HEOYETAMH.
Ouenka xopouro 7 6ajoB - BBICTABISIETCS CTYACHTY, €CJIM OH TBEPJO 3HAET MaTepual, IPaMOTHO U TI0
CYILIECTBY M3JIaracT €ro, yMeeT NPHUMEHSTh IMOIy4YEHHBIC 3HAHMS Ha NPAKTHKE, HO HEIOCTAaTOYHO
IpaMOTHO 0OOOCHOBBIBAET MOJYYECHHBIC PE3YIIBTAThI.
Onenka xopomo 6 6ajoB - BEICTABISIETCA CTYACHTY, €CIIM OH TBEPJO 3HAET Marepuaj, PaMOTHO U O
CYLIECTBY M3JIaraeT €ro, yMeeT IPUMEHTh II0JTy4YEeHHbIE 3HaHUsI Ha IIPAKTUKE, HO JOIyCKaeT B OTBETE
WJIM B PEUIEHUH 331349 HEKOTOPBIE HETOYHOCTH.
Ouenka xopomio 5 6ajioB - BBICTaBISETCS CTYAEHTY, €CIIM OH B OCHOBHOM 3HAeT Marepuall, FpaMOTHO
U IO CYLIECTBY M3JaraeT €ro, yMeeT NPUMEHAThH MOJyYEHHbIC 3HAHMS Ha IMPAKTHKE, HO JIOMYCKAeT B
OTBETE WJIH B PEIICHUH 33/1a4 JOCTATOYHO OOJIBIIOE KOIUYECTBO HETOYHOCTEH.
OueHka ynoBIETBOPUTENbHO 4 Oajla - BBICTaBISAETCA CTYICHTY, IOKa3aBLIEMY (parMeHTapHBIH,
pPa3po3HEHHBI XapakTep 3HAHWH, HEJOCTATOYHO NpPaBUJIbHBIE (DOPMYITMPOBKH 0Oa30BBIX MOHSITHMH,
HapylLEHUs JIOTMYECKON II0CIIeI0BATEIbHOCTH B U3JIOKEHUM IIPOIPaMMHOIO Marepuajla, HO IIPU 3TOM
OH OCBOMJI OCHOBHBIE pa3lieibl yueOHOH MporpamMmbl, HEOOXOAUMBIE IJIs JalibHeimero o0ydeHus, u
MOKET IPUMEHSTh TOJIyYeHHBIE 3HaHUS 110 00pa3ily B CTAaHJAPTHOW CUTYaIHH.
OueHka ynOBIETBOPUTENbHO 3 Oama - BBICTaBISACTCA CTYICHTY, IOKa3aBLIEMY (parMeHTapHBIH,
Pa3po3HEHHBIH XapakTep 3HaHWMW, AOMycKaloulemMy OomHOKH B (GopMyaupoBKax 0a30BbIX MOHATHH,
HapyLIEHUs] JIOTHYECKOM IOCIEe0OBAaTEIbHOCTH B M3JIOKEHUM IPOrPaMMHOIO MaTepuana, ciado
BJIaJIe€T OCHOBHBIMH pa3ielaMi y4eOHOH MporpaMMbl, HEOOXOJUMBIMH AJIsl JalibHEHIIero o0y4eHus u
C TPYZIOM IIPUMEHSET [10JIyYEHHbIE 3HAHUS AAXKE B CTAHAAPTHOM CUTYalUH.
OueHka HEYIOBIETBOPUTENBHO 2 Oana - BBICTABIAETCS CTYICHTY, KOTOPBIH He 3HaeT OojblIel 4acTH
OCHOBHOTO COZCP)KaHUSl Y4eOHOH TporpaMMbl JUCHMIUIMHBI, JOMYCKaeT rpyOble OMMOKH B
(bopMyIHPOBKaX OCHOBHBIX NPHHIHUIIOB U HE YMEET UCIIOJIB30BaTh IOJyYCHHBIE 3HAHUS NP PEIICHUN
THIIOBBIX 33]1a4.



OneHka HEyHIOBIECTBOPUTENbHO | 0an - BBICTABISIETCS CTYIACHTY, KOTOPBIH HE 3HAaeT 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

[lpu mpoBeneHnn sk3amMeHa oOydaroremycsl npeaocrasisercs 40 MHHYT Ha ToAroToBKY. Ompoc
oOyyaromerocs o OuieTy He TOJHKEH MPEBBIIIAaTh OJHOTO aCTPOHOMHUYECKOTrO Yaca.



