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ITACITIOPT ®OHJA OHEHOYHbIX CPEIACTB
no quctmminge «IIpakTukym mo odmemy Kypcey ¢pusuku «MosekyaspHas

pusuxa»»
O0mue nosnoxxkeHust
@®oHn oueHouHblx cpeactB (nasee POC) mpenHasHaueH A1 KOHTPOJIS M OLIEHKH
00pa30BaTeNbHBIX JTOCTHKEHUH 00YyYaroluXcsl, OCBOUBIIMX IPOrpaMMy y4eOHOM JUCIUILIMHbBI

[Ipaktukym mo obOmemy Kypcy ¢usuku «MojekymsipHas (U3HKA» nporpamMbl
MOJITOTOBKU CIEIUAIMCTOB 10 OakanaBpuaty s criermanbaocT 03.03.02 dusnka.
B pesynbrate OCBOGHHS yd4eOHOM mucuuiumbbl [IpakTHKyM IO 0OIIeMy Kypcy

busuku «MonexkysipHast pU3NKa» o6yuaroiuiics T0IKEH 00Ia1aTh MPEayCMOTPEHHBIME
OI'OC cnenyromuMy yMEHHSAMH, 3HaHUSMH, a TAKKE UCIOJIb30BaTh IPUOOPETEHHbIE 3HAHUA U
YMEHUS B IPAKTUYECKOM NEATEIbHOCTH U IIOBCEIHEBHON KHU3HH.

B pesynbrate ocBoenus mucuuibl «[[pakTHKyM 10 001IeMy Kypcy (U3HKU
«MonekynsapHas (u3MKa»»  QpopmupyroTca  cneayromue  (06menpodeccuoHanbHbIE,
poeccuoHaNbHbIE) KOMIIETEHIIMN 00yYaroIerocs:

OIIK-1 - cnocoOHOCTBIO TPUMEHSTH 0a30Bble 3HAHUA B 00JacTH (PU3UKO-
MaTeMaTUYeCKUX M (MJIM) €CTECTBEHHBIX HayK B cdepe cBoel mpodecCHOoHATbHON
JEATEIIbBHOCTH

ITK-1 - cnocoGHOCTHIO UCTIOJIB30BATH CIEIUATM3UPOBAHHBIC 3HAHUS B 00JIaCTH
GbU3HUKY 111 OCBOEHUS MTPOPMIBHBIX (PU3UUECKUX TUCIUTIIINH

ITK-4 - cnocoGHOCTBIO OCYIIECTBISATH MEAArOrH4ecKyo AesITEIbHOCTh HA OCHOBE
CHEIUATbHBIX HAYYHBIX 3HAHUH 10 MPOPUIBHBIM MPeAMETaM (IUCIUILIMHAM,
MOJYJISIM) B paMKax MpOrpaMM OCHOBHOT'O OOULIET0O U CPETHErO OOIIETOo
oOpa3zoBaHUs

IIK-5 - cnocoGHOCTHIO TPOEKTUPOBATH, OPTaHNU30BbIBATh U AHATTM3UPOBATH
MeJarorTMYeCKyIo JeITeIbHOCTh, 00ECIeurBasl MOCIEeI0BaTEIbHOCTh U3JI0OKEHUS
MaTepualia U MeKIUCIUIUTMHAPHBIC CBS3U (DU3UKH C IPYTUMU JUCHUTLIMHAMUA

YpoBeHb M KayecTBO 3HAHMM OOYyYaOUIMXCS OLEHUBACTCS MO pe3yibTaTaM TEKYIIEro
KOHTPOJIA YCIIEBACMOCTH U MPOMCEKYTOUHOU ATTCCTAIUU IO UTOTaM OCBOCHUA NUCHUIUIIMHBI B
BHUJIE dK3aMeHa (Ha 2 ceMecTpe).

TCKyIJ_II/Iﬁ KOHTpPOJIb BKJIKOYACT B cebs 3alIUTY BBIITOJHCHHOI'O HNPAKTHUYCCKOTO
3aJlaHus ¥ 3alUTY Ja00paTOpHOM paboOTHI.

3amuTa 3a1a4d g CaMOCTOSITEJIBHOTO pEIIeHUs MPOBOJUTCA IS NMPOBEPKH
CIIOCOOHOCTH HCIOJIB30BaTh 3aKOHBI (pI/I3I/IKI/I npu aHaJIu3c YCIOBUA U PCHICHUA
3ajgayd 1mo MOHGKy.H;IpHOﬁ (1)1/131/11(6, a TaKKXC YMCHUA NPUMCHATH MATCMATUUYCCKHUC
METOABI AJId ONUCAHUS (1)H3quCKHX SIBJICHUH.

3aI_I_II/ITa na60paTopH0171 pa6OTBI OpOBOAUTCA pIRIb:| BBIABICHUA
C(bOpMHpOBaHHOCTI/I HaBBIKOB OKCIIJIyaTalluu HpI/I60p0B n OGOpy,[IOBaHI/Iﬂ n
MNpoOBECACHUMA CbI/ISI/I‘-IeCKOFO OKCIICpPpHUMECHTA, a TAaKXKE YMCHHA IMPpOBOAUTH
CTAaTUCTHUYECKYI0 00pabOTKy pe3yJibTaTOB 3KCIEPUMEHTA.

HpOMC)KYTOLIHaH aTTeCTauud MO UTOraM OCBOCHUA NUCHHUIIIIMHBI IPOBOAUTCH B
BHUJIC DK3aMeHa Ha 2 ceMecTpe.

Dk3aMeH npeamnojiaracTt OTBCT Ha TCOPCTUUYCCKUC BONPOCHI TECTOB U3 NMEPCHUHA
BOIIPOCOB, BBIHCCCHHBIX Ha 3K3aMCH IIO BCCMY KYpCY. K MOMCHTY COa4Hu 3K3aMCHa
JOJKHBI OBITH OJIATOMOJIyYHO MPOUJCHBI IpeAbAyIIue GOpMbl KOHTPOJIA.

MeTtoauka GOpMHPOBaHUS PE3yIbTHUPYIONMIEH OLEHKHU B 00A3aTEILHOM MOPSAIKE
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YUYUTBHIBAET aKTUBHOCTH CTYJIE€HTOB Ha 3aHATHUAX, IOCEN[AEMOCTh 3aHATUM, OLEHKH 32
3aluUTy JabopaTOpHBIX (MpPakKTHUYECKUX) paboT, BBINOJHEHHUE CAMOCTOATEIbHBIX
3a/laHui.
KoMmmnieKT BONpocoB Il NMCbMEHHOI padoThl (0TBETHI HA KOHTPOJIbHbIE BONPOCHI) WU
1JI51 co0eceI0BaAaHMS HA KOJUIOKBHYMAX (110 OCHOBHBIM pa3jejiaM IMCUMILUIMHBI), a TAKXKe
JJIsi HAanMcaHue pedepaToB:

OHCHO‘IHBIC CpE€acCTBa
No KonTpoaupyemele pa3aeibl dopMupyemMbie TUE OLICHOYHBIC
n/a pTeMII):Z MO,I[y.]I'I)I/I : ’ KOII\)/IHG’FGYHL[I/II/I Komraectso 5 aid cpez[L::TBa
TECTOBBIX 3aJaHNU
Bun Koui-Bo
MouekyspHo- 25
KHHETHYECKOU TEOpUHU OIIK-1
ra3oB. JlaBmenue ra3os. gii Pelienue 3
1 Kunernueckas DHEPIrus [IK-5 3a1a4 2
aromoB. Temmeparypa. Ormpoc 2
BHyTpeHHss1 SHEpTUsl ra30B. Pedepar
[TepBrIit 3aKOH
TEPMOJTMHAMUKHU
TemnoeMKocTh UACATBHOTO 25
rasa. PaGota npu OHK'll
U30IIpoIIeccax. gﬁ A Pemenue 3
) Pacnipenenenue [IK-5 3a1a4 2
Bonpumana, Makcsesia Omnpoc 2
Pacnpenenenne bo3e- Pedepar
DitHmreiina, ' m66ca,
Pepmu-upaxa
SIBitenue mepeHoca OIIK-1 25 Pewmenme 3
3 SIBnenue nepeHoca B razax gii 3a1au 2
Bropoii 3aKOH K-5 Omnpoc 2
TEPMOJMHAMUKH Pedepar
Hukn KapHo. KIIJ OIK-1 25 Pemenne 3
4 | TCIIIOBBIX MaIlnH. gﬁi 3a1a4 2
Durponus. PeanbHbIe rassbl. Ompoc 2
N3oTe TK-5 Pedepar
PMBI peaJbHOTO Ta3a
CBoicTBa XKUIKOCTEN OIlK-1 25 Pemenue 3
5 | Boasublie napsl IK-1 safad 2
[1K-4 Omnpoc 2
I1K-5 Pedepar
CBOiiCTBa KPHCTAJIIOB OIIK-1 25 Pemmenue 3
6 CaoiicTBa aMOp(HBIX TeI gii 3a/1a49 2
) Ompoc 2
TIK-5 Pedepar
Hroro 150 42

METOANYECKHUE PEKOMEHJIALUU AJI OBYYAIOIIUXCHA IO
OCBOEHMUIO JUCHUITIJINHBI




N3yuenne pucuumumHbel «®dusnka» opraHuszyercs B BUAE JIEKUUH, NPaKTHYECKUX
3aHATUH, Ta0OPaTOPHBIX pabOT M CaMOCTOATENbHON PaboThL. [IpOAOIKUTENEHOCTh U3yUCHHS
JUCLHUIUIMHBL - JBa CeMecTpa. YPOBEHb M KauyeCTBO 3HAHMH OOydYarOUIMXCSl OLEHMBAIOTCA IO
pe3yJbTaTaM BXOIHOTO KOHTPOJS, TEKYIIErO KOHTPOJS YCIIEBAEMOCTH M IPOMEXKYTOUHOU
aTTeCTalluy 110 UTOraM OCBOEHUS AMCLUIUIMHBI B BUZE 3a4€Ta U SK3aMEHa.

Jlekuust - oOcHOBHasg (opMa CHCTEMATUYECKOTO, TIOCIIEOBATEIFHOTO YCTHOTO
U3JI0KEeHUs1 yuyeOHOro marepuana. UreHue JeKLUi, Kak IpPaBUIIO, OCYLIECTBISETCS Haubolee
HpO(I)eCCI/IOHaJIbHO MMOATOTOBJICHHBIMHU MPCTIOAABATCIIAMA YHUBCPCUTECTA. OCHOBHBIMHU 3aJadaMu
JEKIUN ABISIOTCA:

- O3HAaKOMJICHHE OOy4YaroIlUXcs C MEIsIMH, 3aadyaMH W CTPYKTYpOH H3ydaeMoid
JUCLUIUIMHBL, €€ MECTOM B CUCTEME HayK U CBSI3IMU C JPYyTUMU JTUCHUIIIIMHAMUY;

- H3JI0OKCHUC KOMIIJICKCA OCHOBHBLIX HAYYHBIX HOHSITI/II;'I, 3aKOHOB, MCTOAOB, IPUHIUIIOB
JAHHOM TUCLIUIUIMHBL,

Jlekuuu MOTHBUPYIOT OOYYalOLIErocsi Ha CaMOCTOSITEJIBHBIM IOMCK W M3yueHUE
Hay4yHOH M CHelMaJbHOM JMTepaTypsl M JPYIMX HCTOYHUKOB IO TE€MaM JAMCLUIUIMHBL,
OPUECHTHPYIOT Ha BBISBICHHE, (OPMYJIMPOBAHHE W HCCIEAOBAaHHE Hamboyiee aKTyalbHBIX
BOINPOCOB U IpobOsieM (pU3UKH. 3HAYUMBIM (PAKTOPOM MOJHOLEHHON U IMJIOJOTBOPHOU paboOTHI
oOyyaromerocsi Ha JEKIMH SBJISETCS KyJIbTypa BeldeHHs KoHcrmekra. Ciymas JeKIuio,
HEOO0XOMMO HAy4yUTbCS BbIIEIATh U (UKCUPOBATh €€ KJIFOYEBble MOMEHTHI, 3allUChIBas MX
0oJiee 4eTKO W BBIIEISS KaKUM-THOO criocoOoM u3 obmiero tekcra. Kpome Toro, Heo6xommmo
HAY4YMTbCS JI€1aTh MOHATHBIC Ul O0YyYaroIerocsi COKpalleHUs MpU 3alMCH TEKCTa JIEKLUU U
CTPEMHTBCS OCBOUTH OBICTPYIO MaHEPy MHUChMA M PyOPUKAIIUIO MaTepHaa.

VHTepakTHBHBIE JIEKLUMM MpoBOAATCA B ¢opMme MpobiieMHbIX Jekiuil. B xoze
npoOJeMHON JIEKIIUK TPETo/IaBaTellb BKIIOYAET B IPOLECC H3JIOKEHHS MaTepualia CepHuio
po0IeMHbIX BOIpocoB. Kak mpaBuiio, 3T0 ClIOKHbIE, KITIOUEBbIE Ui TeMbl BONPOChl. CTyAEHTHI
MMpuriIamaroTCs 11 pa3MI>IIHHeHI/II>'I 1 IOUCKY OTBCTOB HA HHUX IO MCPE UX ITOCTAHOBKH. TumoBas
CTPYKTYpa MpoOJIEeMHOI JEKIIMH BKIIIOYAET:

- co3laHue NpoOJIEeMHOM cHUTyalluM Yepe3 IIOCTaHOBKY Y4YeOHOH mpoOiieMbl;
KOHKPETHU3AIMIO 3TON MPoOJIeMbl, BBIIBUKEHHUE TUIIOTE3 0 €€ PEeIIeHUIO;

- MBICJIEHHBIH OKCIICPUMCHT 1O MPOBCPKE BEIABUHYTHIX T'MIIOTE3;

- TpOBEepKy C(HOPMYIUPOBAHHBIX THIOTE3, MOJOOp apryMeHTOB U (PAKTOB g MX
MOATBCPIKACHUA

- (hOpMyITUPOBKY BBIBOJIOB;

- IOABCACHUC K HOBBIM IMPOTHBOPCUHAM HJIM MEPCIHCKTUBAM H3YYCHUSA MOCICAYIOIICTO
MmarepHaa;

- BOMPOCHI s OOpaTHOW CBSI3M, TOMOTAIOUINE KOPPEKTHPOBAaTh YMCTBEHHYIO
JeSITebHOCTh CTY/IEHTOB Ha JIEKIMU. B Xoze npoOieMHON JeKIMU MPOBOIUTCS TUCKYCCHUS O
AKTYaJIbHBIM BOIIpOCaM.

[IpakTuyeckue 3aHATUS MO JUCHMIUIMHE «DuU3MKa» TPOBOJATCS B COOTBETCTBHM C
y‘-Ie6HO-TeMaTI/I'-IeCKI/IM IUIaHOM 110 OTACJIBHBIM TIpYyIIIaM. HGHB MPAKTUICCKUX 3aHATHN -
3aKpenuTh TEOPETUYECKUE 3HAHUS, IOJyYeHHbIE CTYJCHTAaMH Ha JIEKIHUSIX M B pe3yJlibTare
CaMOCTOSITEIFHOTO HW3YYEHHS] COOTBETCTBYIONIMX pa3JeliOB PEKOMEHAYEMOW JIMTepaTyphl, a
TaKkXe MPHOOPECTH HayvajbHbIC NMPAKTHUECKUE HABBIKM aHajM3a HAOMI0AaeMbIX (DU3MUYECKUX
SIBJICHUU.

TeMbl mpakTHYECKUX 3aHATHI 3apaHee coOoOLIaroTCs 00yYaromUMCs s TOTO, YTOOBI
OHH HMEJIM BO3MOXHOCTH IIOAI'OTOBHUTHCIA H npopa60TaTL COOTBETCTBYIOIINE TCOPECTUYCCKUC
BOINPOCH! JMCUUIUIMHBL. B Hayanme KakJoro MpakTHYECKOTo 3aHATHS IperojaBaTellb KpaTKo
JOBOJUT /10 OOyyarolmuxcs Leidb M 33Jayd 3aHATUS U COOOIIaeT o0ydyarouuMcsi OCHOBHBIE
3aKOHBI HEOOXOIMMBIE JIJIs pEIIeHUs 3a/1a4 Ha 3aHATHH.

B pamkax mnpakTHueckoro 3aHATHs OOydarolMecs pelaloT 3aJadd U pa3douparoT
MPAKTUYCCKUC 3adadyu CaMOCTOATCIBHO WJIM TIPHU IMOMOINHW IIperioaaBaTcCiis. HpeHO,[[aBaTCJIB



BBICTYNIAET B POJU KOHCYJIbTAHTA, OCYIIECTBISET KOHTPOJIb TMOJIYYEHHBIX OOYUYaIOUUMUCS
pE3yJIbTaTOB.

HHTepakTUBHBIMU SIBIISIIOTCA MPAKTUYECKUE 3aHATUSA B pOpME METO/Ia Pa3BUBAIOLIECHCS
KooIepanuu (peueHne 3a1a4 B rpyniax ¢ NoCIeIyOIuM 00CYKICHHEM).

OTtcyTcTBUE 00YyYarOIIMXCS Ha 3aHATHSAX WIM MX HEAKTUBHOE y4acTHE Ha HUX MOXET
OBITb KOMIIEHCUPOBAHO CaMOCTOSTEIbHBIM BBIIIOJHEHUEM JIONOJHUTEIbHBIX 3aJaHuil U
MIPEICTABICHUEM UX Ha IIPOBEPKY MPENOAABATENIO.

JIaGoparopHbie pabOTHl MPU3BAHBI PA3BUTh HABBIKM AKCIEPUMEHTAIBHOW (H3MUECKON
JESATEIbHOCTH OOYyYaroIIMUXCs, a TaKXkKe 3aKpenuTh (PU3MUecKue 3HaHUS OINBITHBIM MyTéM. B
nporecce J1abopaTopHbIX padOT CTYIEHTHl MHPOBOJAT CAMOCTOSITENBHOE O3HAKOMIICHHE C
TeopueH, Jiexalled B OCHOBE H3y4aeMOTo SIBJICHHs MCIONb3Yys MeToauyeckue mocobus. Ha
3aHATUSAX  J1abopaTropHble  pabOTBHl  MPOBOMATCS B NPHUCYTCTBHM  INPEMOAABATEINS,
KOHTPOJIUPYIOUIETO POLIECC UX MPOBEIECHUS U KOHCYJIBTUPYIOIIETO CTYIeHTOB. I10 pe3ynpraram
npoBeieHusT paboT cTyaeHTaMu ohOopMIIIeTCs OTYET M MPOBOJIUTCS €ro 3amuTa. B mpormecce
3amUThl OTYéTa MO JiabopaTOopHOM paboTe mpemnojaBaTelb IMPOBEPSET 3HAHHWE OCHOBHBIX
3aKOHOB, Ha KOTOpbIX Oa3zupyercsd uH3y4yaemMoe SBJICHHE, a TakXe NPaBUIbHOCTb U
CaMOCTOSTEJIbHOCTh HAIIUCAHUE OTYETA, a TAK)KE MPOBOJAUTCS TUCKYCCHS.

Lenbto camocTosATENbHON pabOThl 00yYarOIIMXCS MPU U3YUYEHUU HACTOSILEH ydueOHOM
JTUCIUIIMHBI SIBJISIETCS BBIPAOOTKA MMU HABBIKOB PaOOTHI C HAYYHOU M yueOHOM JuTepaTypoi, a
TaK)Ke Pa3BUTHE Y 00yUYaIOLIUXCsl YCTOWYUBBIX CLIOCOOHOCTEN K CAMOCTOATEIbHOMY U3YUEHUIO U
00paboTKe noly4yeHHO nH(OpMaLIUK.

B mporecce camocTosTeNbHONW PAOOTHl OOYYArOIIMIICS JOJDKCH BOCIPUHUMATH,
OCMBICIIUBATh W YIAyONsTh TMONy4aeMylo UWHGOpMaIUio, pelaTh MNpaKTUYeCKUue 3aaud,
MOJrOTAaBIMBATh JIOKJIAQJbI, BBIMOJHATH JOMAIIHUE 3a/JaHus, OBJIAJEBATh MPO(ECCHOHAIHLHO
HeoOXoquMbIMU HaBbikamu. CaMmocTosATenbHas paboTa oOydaromierocs BeCcbMa MHOI00OpasHa u
coziepkarenbHa. OHa BKIIIOYAET CIEAYIOLINE BU/IbI 3aHATHIL:

- CaMOCTOATENbHBIM MONOOp, H3ydyeHHe, KOHCIEKTHPOBaHHE, aHajau3 y4yeOHo-
METOANYECKON M HAYYHOU JINTEPaTyphl, IEPUOANYECKUX HAYUHBIX U3/IaHUN,

- MHJIUBUAYyaJIbHAs TBOpUYEcKas paboTa IO OCMBICIEHUIO cOOpaHHOM HHpOpMaIuH,
MPOBEJCHUIO CPAaBHUTEIBHOTO aHaliM3a M CHUHTE3a MAaTepuajoB, MOJYYEHHBIX W3 pa3HBIX
UCTOYHUKOB, UHTEPIIPETAIMY HH(POPMALIH, BHIIOJTHEHUE IOMATHUX 331aHUM;

-3aBEPILAIOLIUI 3Tall CAMOCTOSITENIbHON pabOThI

- IOJArOTOBKAa K CJlad€ DK3aMEHa [0 JUCUUIUIMHE, MPEAIoararouias UHTErpalun U
CUCTEMAaTH3AIMI0 BCEX MOSyUYEHHBIX IPU N3YYEHUH Y4eOHOW JUCIMIIMHBI 3HAHUH.

Onpoc — 9To BBIICHEHHWE MHEHUS COOOIECTBA MO TeM HIIM UHBIM BormpocaM. [1o utoram
ornpoca MOTYT ObITb U3MEHEHBI WM OTMEHEHBI CYIIECTBYIOLINE JTUO0 MPUHATHI HOBBIE IIPaBUIIa
U PYKOBOJICTBA (32 MCKJIFOUEHUEM ITPOTUBOPEUAIINX OOLIUM IIPUHIIUIIAM MTPOEKTA).

Onpoc CTyZeHTOB MPOBOAUTCS C LENbIO:
— CHCTEMAaTH3allMM U 3aKPeIIeHUs MOJyYeHHBIX TEOPETUYECKUX 3HAHUM M MPaKTUYECKUX

YMEHMM CTY/IEHTOB;

— yrayOJeHus ¥ paclIMpeHusi TEOPETUYECKUX 3HAHUA;

— (QopMHpOBaHUS YMEHHI UCIOIb30BAThH CIPABOYHYIO U CIIEUATBHYIO JIUTEPATYPY;

— pPa3BUTHS MO3HABATEIBHBIX CIIOCOOHOCTEH U aKTUBHOCTH CTY/I€HTOB:

— TBOPYECKOW MHUIIMATUBBI, CAMOCTOSITEIbBHOCTH, OTBETCTBEHHOCTH M OPTaHU30BaHHOCTH;

— (opmMupoBaHUS CaMOCTOSTEILHOCTH MBIIUICHUS, CIIOCOOHOCTEH K CamMOpPa3BUTHIO,
CaMOCOBEPILIEHCTBOBAHUIO U CAMOPEATIN3ALINN;

— Pa3BUTHSA UCCIEA0BATEIbCKUX YMEHUI.

TpebGoBaHue K onpocy:

— TOYHOCTb OTBETA Ha OCTaBJIECHHBIA BOIIPOC;

— (opmynupoBka menen u 3a1a4d paboThI,



— packpbiTHe (OIpEeNeNeHUE) paccMaTpUBAEMOrO MOHATUS (ONpeaesieHusl, MPOOIEeMBI,

TEPMUHA);

— YETKOCTb CTPYKTYpbI paboThI;
—  CaMOCTOSITENIbHOCTb, JJOTMYHOCTb U3JI0KEHMUSI;
— HQJIWYUE BBIBOJOB, CACIAHHBIX CAMOCTOATEIBHO.

Kputepuu onieHku 1o onpocy:

Otmerka «5». BpICTymuleHHEe BBIIIOJHEHO B TIOJHOM 00BeMe ¢ COONIOIeHUEM
HEeo0X0MMoH nocienoBaresibHoCTU. PaboTa cooTBETCTBYET TpeOOBAHHUIO.

Otmerka «4». BpicTymieHne OTBeYaeT MpEeAbsSBICHHBIM TpeOoBanusM. Jlomyckarorcs
OTKJIOHEHUSI OT HEOOXOAMMOH IOC/IeA0BaTEeIbHOCTH BBIIOJHEHUS, HE BIMSIOIIME Ha
[IPABUJIBHOCTh KOHEYHOTO PE3yJIbTaTa.

Otmerka «3». Yuamuecss MOKa3bIBalOT 3HAHUSA HE B IIOJHOM Mepe M  HCIHBITHIBAIOT
3aTpyIHEHUE NPU PELLIECHUH 3a/1a4.

OTtmeTka «2» BBICTABISIETCS B TOM cilydae, KOrJa ydalluecss He MHOJATrOTOBICHBI K
BBITIOJIHEHHUIO 3TOU PabOTHI.

Pemenue 3amay — mpouecc BhINOJHEHUsT JIEHCTBUM MM MBICIUTEIbHBIX OIEparui,
HAIpaBJIEHHBIM Ha JOCTM)KEHUE LENH, 33JaHHON B paMKax MpoOJEeMHOM CUTyalluu — 3ajauu,
SBJISICTCS COCTaBHOM 4acThiO MbIILIEHUA. C TOUKM 3pEeHHs KOTHUTHBHOI'O I0/XOJa IPOLECC
pelieHus: 3a1a4 sBJseTcsl Haubosee CI0KHOM M3 BceX (YHKUUI MHTEIUIEKTa U OIpeleisieTcs
KaK KOTHUTUBHBIH Mpoliecc 0oJiee BBICOKOI0 MOPsI/IKA, TPEOYIOIINIA COINIACOBAHUS U YIIPABICHUs
OoJiee eMEeHTapHbBIMU WK (QyHAAMEHTaIbHBIMU HaBbIKAMH.

Kputepuu onieHKH peleHus 3aaau:

OneHka «5» - BBICTABIIAETCS CTY/AEHTY, €CJIM OH aKTUBHO IIPUHKUMAJ y4acTHE B PEIICHUU
3aj]a4 ¥ OTBEYaJl Ha BOIPOCHI MOJIHBIM OTBETOM C JI0Ka3aTEJIbCTBOM U peIIeHUEM 0e301IMO0UHO.

Onenka «4» - Hauu4Me HECYLIECTBEHHBIX OIIMOOK, YBEPEHHO HCIPABISEMBIX
oOyyaromuMcsi  Tocjie  JIONMOJHUTENBHBIX M HaBOASIIMX  BOIpPOCOB.  JleMOHcTpauus
oOydaromuMcsl 3HaHUH B 00beMe NpoiieHHON mnporpammbl. UeTkoe u3NOKEeHUE Y4eOHOTO
MaTepuaia.

Onenka «3» - HaaM4Me HECYIIECTBEHHBIX OIIMOOK B OTBETE, HE HCIPABISEMBIX
oOyuatomumMmcs. JleMoHcTpanus o0y4yaromyuMcsl HEAOCTaTOUHO MOJHBIX 3HAHUH MO PO IeHHOM
porpamme.

Onenka «2» - BBICTABISAETCS CTYJEHTY, €CIM OH HE y4yBCTBOBAJI B PELICHUM 3aJad, a MpHU
BBI3bIBAaHUM K JIOCKE HE MOT HUYETO OTBETHUTh.
Kpurepun olieHKH BBITOTHEHHUS CAMOCTOSATEIEHONW PaOOTHI.

Kpurepusimu o11eHOK pe3yJibTaTOB BHEAYJUTOPHON CaMOCTOSITENIbHOM paboThI CTy/I€HTa
ABIISIOTCA:

-YpPOBEHb OCBOEHHUS CTYJIEHTOB Y4eOHOT0 MaTepHaa;

-YMEHUS CTYJEHTA UCII0JIb30BATh TEOPETUUECKHUE 3HAHUS ITPU BBIIIOJHEHUU
MPAKTUYECKUX 3a7au;

-cOpMHUPOBAHHOCTH OOIIEYUECOHBIX YMEHUI;

-YMEHHUS CTYJI€HTa aKTUBHO UCIIOJIb30BaTh 3JIEKTPOHHBIE 00pa30BaTeIbHbIE PECYPCHI,
HaXOJUTh TpeOyoIIytocst HH(POPMAIIHIO, U3y4yaTh €€ U PUMEHSITh Ha MPAKTHKE;

-000CHOBAaHHOCTb U YETKOCTh M3JI0KEHHS OTBETA;

-oopMIIeHHE MaTepualia B COOTBETCTBHH C TPEOOBAHUSIMU;

-yMEHHUE OPUEHTUPOBATHCS B MOTOKE HMHPOPMALIMU, BBIIEIATH II1aBHOE;

-yMEHHE 4eTKO c(hopMyInpoBaTh NpodiieMy, IPEATIOKUB €€ PEeLIeHnEe, KpUTHIECKU
OLICHUTD PEIlIEHUE U €T0 MOCIEACTBHS;

-YMEHUE M0Ka3aTh, IPOAHAIN3UPOBAThH AIbTEPHATUBHBIE BO3MOKHOCTH, BAPHAHThI
JICCTBUI;

-yMeHHEe COPMHUPOBATH CBOIO MO3MIINIO, OLIEHKY U apryMEHTHPOBATh €.

Kpurepuu onieHkr caMOCTOSITEIBHONW PaOOTHI CTYIEHTOB:



OreHka «5» CTaBUTCS TOTJa KOT/Ia CTYACHT CBOOOHO MPUMEHSET 3HAHUS Ha TIPAKTUKE,
HE JIONYCKaeT OMMUOOK B BOCIIPOU3BEACHUH N3YYCHHOTO MaTepHaia, BhIICISCT IIIaBHbIC
MOJIOXKEHUS B U3YUYEHHOM MaTepHalie U He 3aTPyAHICTCS B OTBETaX HAa BUJIOU3MEHEHHBIE
BOTIPOCHI, YCBaWBAET BECh 00BEM IPOTPAMMHOTO MaTepuaia u 0)OpMIICH aKKypaTHO B
COOTBETCTBUU C TPEOOBAHUSIMH;

OrueHka «4» cTaBUTCS TOTJa KOT/1a CTY/ICHT 3HAET BECh U3YUYCHHBIN MaTepual, OTBeYaeT
0e3 0cOOBIX 3aTpyJHEHUI HA BOIIPOCHI MIPETOIaBaTeNsl, YMEET IPUMEHSTh MOJyYCHHbIC 3HAHHS
Ha MIPaKTUKE, B OTBETAX HE JOIMYCKAET CEPhE3HBIX OMIUOOK, JIETKO YCTPAHSIET ONpEACIICHHbIC
HETOYHOCTH C TTOMOIIBIO IOMOJIHUTEIIBHBIX BOIPOCOB MperoaaBaTes, MaTepuai opopmiieH
HEJOCTAaTOYHO aKKypaTHO U B COOTBETCTBHH C TPEOOBAHUSIMU;

Orenka «3» cTaBUTCS TOTJa KOT/Ia CTYICHT OOHAPYKHUBAET OCBOCHUE OCHOBHOTO
MaTepuaa, HO UCIIBITHIBAET 3aTPYAHEHUS IIPU €r0 CaMOCTOSATEIbHOM BOCITPOU3BE/ICHUHU U
TpeOyeT JOMOJHUTEIBHBIX JOMOIHSAIOMNUX BOIPOCOB IIPEMOIaBaTessl, MPEAMOYNTAET OTBEYATh
Ha BOIIPOCHI BOCIIPOU3BO/ISIIIETO XapaKTepa U UCIIBITHIBACT 3aTPYAHEHUS IIPU OTBETaX Ha
BOCIPOM3BOSAIINE BOMPOCH], MaTeprasl 0pOpMIICH He aKKYpaTHO MJIM HE B COOTBETCTBHH C
TpeOOBaHUSIMU;

OrnenHka «2» cTaBUTCS TOT/Ia KOT/Ia CTYJIEHTa UMEET OT/IeIbHbIE MPECTaBIeHUs 00
M3y4yaeMOM MaTepualie, HO BCe, K€ 0oJIbIllasi YaCcTh HE YCBOCHA M MaTepral opopMiIeH HE B
COOTBETCTBUH C TPEOOBAHUSIMHU.

B ocHoBy pa3paboTku OauIHO-PEUTHHTOBOM CHCTEMBbI TOJIOKEHBI TPHUHIUIBI, B
COOTBETCTBUHU C KOTOPBIMH (POPMHUPOBAHHUE PEUTHHra CTYJEHTA OCYIIECTBIIICTCS MOCTOSIHHO B
mporecce ero oOydeHuss B yHHBepcutTeTe. Hacrosimas cucTteMa OIGHKH —YCIEBAaeMOCTH
CTYJICHTOB OCHOBaHa Ha HCIIOJIb30BAHUHM COBOKYITHOCTH KOHTPOJBHBIX TOYEK, PaBHOMEPHO
pacIlOJIOKEHHBIX Ha BCEM BpPEMEHHOM MHTEpBaJie W3Yy4YeHUS JucUUIUUHBL [Ilpu sTOM
MpeanojaracTcsl pas3fciiCcHHe BCEro Kypca Ha psx 0ojiee WM MEHEE CaMOCTOSATEIbHBIX,
JIOTUYECKH 3aBEPIICHHBIX OJOKOB W MOAYJEH W TMPOBEACHHUE IO HHUM IPOMEKYTOUHOTO
KOHTPOJISL.

CryneHTaM BBICTaBJISIOTCS CIEAYIONINE Oayibl 3a BeInmoaHeHne 3ananus [1K:

- omeHka «oTau4HO» (10 0a/I0B): KOHTPOJIBHBIE TECTHI, a TAKXKE CAaMOCTOSATEIbHO
BBITIOJIHCHHBIE CEMECTPOBBIE 3aJaHUs, BBIIOJHEHHBIC TIOJHOCTHIO M CIaHHBIE B CpPOK B
COOTBETCTBUHU C MPEABABISIEMbIMA TPEOOBAHUSIMU;

- OLeHKa «xopouo» (8-9 0a/ioB): 3amaHue BBHINIOJHEHO M B I1IEJIOM OTBEYAET
MpeIbsSBISIEMBbIM TPEOOBAHUSAM, HO MUMEIOTCS OT/ENbHBIE 3aMe4YaHHs B €ro OGOpMIICHHH WU
CpOKE cl1auu;

- OLIEHKA «YAOBJIETBOPUTEJbHO» (6-7 0a/10B): 3aJaHHME BBIIOJHEHO HE 10 KOHIA,
OTCYTCTBYIOT OTBETHI Ha OTJEJIbHBIC BOMPOCH], UMEIOTCS OTKJIOHEHHUSI B 00BbEME, COJICPKAHUH,
CPOKE BBITNOJIHEHNUS,

- OLICHKA «HEYIO0BJICTBOPHUTEJbHO» (5 M HHUKe): OTCYTCTBYET pELICHUE 33aJa4H, 3aJaHUe
nepenucaHo (CKayaHo) W3 JAPYTUX HCTOYHUKOB, HE MPOSBICHA CaMOCTOSTEIBHOCTh MPHU €ro
BBITIOJTHCHHH.

Texymuid KOHTPOJIb OCYIIECTBISIETCS B XOJIe Y4YeOHOro mpolecca IO pe3ysibTraraM
BBITIOJTHEHUS] CAMOCTOSATEIbHONU pabOThl M KOHTPOJIBHOU PaboTHI.

OcHoBHBIMU (hOpMaMH TEKYIIETO KOHTPOJISI 3SHAHUM SBIISIOTCS:

- 00CyXIeHIEe BBIHECEHHBIX B TUTAHAX MPAKTHYCCKUX 3aHATUH JIEKIIMOHHOTO MaTepHalia u
KOHTPOJIbHBIX BOIIPOCOB;

- peIIeHHe TECTOB W MX OOCYXKICHHE C TOYKU 3pEHUS YMEHHS C(HOpMYyJIHpPOBATH BHIBOIBI,
BHOCHUTH PEKOMEH/IAINY U TIPUHUMATh a/ICKBaTHBIE YIIPABICHYECKUE PEIICHUS;

- BBIIIOJIHEHUE KOHTPOJIBHOU paboThl M 00CYKIEHHE PE3YIIbTATOB;

- y4acTHhe B JMCKYCCHSIX B Kaue€CTBE yYaCTHMKA M MOJAEpPATOpa I'PYIIIOBOM TUCKYCCHU TIO
TeMaM JTUCIUTUTAHBI;

- HallMCaHUE | MPE3EHTAIHS IOKIa1a;

- HaIMCaHUE CaMOCTOSATEIIbHON (KOHTPOIBHOM ) paOOTHI.
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Jlns KOHTpOJIS YCBOCHMS JAHHOM AMCHMIUIMHBI y4eOHBIM IUIAHOM IPEAYCMOTPEH 3aueT M
sk3ameH. O61ee KonuuecTBo 0aiioB no pucturrae - 100 6amioB B cemectpe. Pacnpenenenue
0aIoB Ha TEKYHIIMH M TNPOMEXKYTOYHBIH KOHTPOJb IPH OCBOCHUHM JUCHUIUIMHBI, & TaKKe
UTOTOBOM OIIEHKE MPECTABICHO HUXKE.

MNPUMEPBI OITPOCOB JJIs1 MTPOBEJAEHUS TEKYIHETI'O KOHTPOJISA
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTA I1I0 OCBOEHHUIO MATEPHAJIA

IIpenmer u 3a7a4u MOJIEKYJISIPHOI PU3UKH.

CraTucTHYeCKMii, TMHAMUYECKHI M TePMOIMHAMHYECKNH METOIbI HCCJIe0BAHHUS.
3aKoHBI HIEAJBLHOTO rasa.

OcHoOBHOe ypaBHeHHe KHHETHYECKOH TEOPHH ra3oB.

BHyTpeHHsIsI JHeprUs ra3a M YMcJI0 cTeneHeid cBo0OABbI.

3akoH pacnpeneeHUus JHEPIUH MO CTEMEHSIM CBOOOIbI.

CxopocTH MOJIeKYI.

Bbapomerpuyeckas ¢popmy.ia.

CpenHee YHCJI0 CTOJKHOBEHHUI, CpeIHss NIMHA CBOOOAHOr0 mMpodera MoJieKy.a u uX 3(p¢eKTUBHBIA
AuaMerp.

10. sSIBaenusi mepeHoca.

11. OnbITHOE 000CHOBAHHME MOJIEKYISAPHO-KHHETHYECKOH TEOPHH.

12. Pa6ora u Temiora.

IPUMEPBI 3AIAHWM JIJI TPOBEJIEHUS TEKYIIETO KOHTPOJISA
CAMOCTOSTEJBHOM PABOTHI CTYJIEHTA IO PEIIEHAIO TUITIOBBIX
3AJAY.

1. CKOIIBKO aTOMOB COAEPIKUTCS B 30JI0TOM KoJlledke Maccoi m=2,4-103 kr?
Momnspaas Macca 301m0Ta Ma,=0, 197 kr/mons. Ymcno Aporagpo Na=6-10%
1/monb.

2. Onpenenuth Maccy oaHou Mosiekyibl (N=1) azora. MonekynspHas Macca
a3ota Mn;=0,028 kr/moib. Uncno Aporagpo Na=6-10% 1/monsb.

3. Onpenenuts KommdectBo Monel Boasl (MH0=18-10° kr/momns) comep-
xamquxcs B 00beme V=107 M3, [InotHOCTL BOABI p;=1000 Kr/M3,

4. B cocyme ob0bemMoM Vi=2 M® HaxoAMTCsS BO3AyX NPU aTMOC(HEPHOM
nasnennu P, =10° ITa. Bropoii cocyn V,=3 M® mycTOl COEAMHAIOT C HEPBHIM
cocynoM. Bosmyx pacmmpsiercs u3oTepMuueckd. J[o  kakoro 3HAYCHHS
YMEHBIIIAECTCS AaBJeHuE?

5. T'a3 npu temneparype T:=300 K 3anumaer oowem V1=5-103 m3. Kakoii
o0beM (V) Oynet 3aHUMATh Ta3, €CJIM MPU MOCTOSHHOM JaBJICHUU MOBBICUTH €T0
temneparypy a0 To=600 K.

6. I'as npu temnepatype T:=300 K 3anumaer o6wem Vi=10-102 m3. Jlo xa-
KOM TeMIlepaTypbl €ro HeoOXOoAMMO H300apHO HarpeTh, YTOOBI €ro o0beM cTaj
paBHBIM V,=15-1073 Mm3?

7. T'a3, pacumpssck u3oTepMmudecku or oobema Vi=10-102 M® 1o o6wvema
V,=20-102 ™3, usmenun croe maBnenue no 3HaueHust P,=10° I1a. Kakum Obl10
nepBOHAYANILHOE JaBJieHuE raza P1?

8. OnpenennTe Maccy KMCIOPOJA, 3alOIHSIOMEro cocyn oobemom V=10 m3
npu temmeparype T=300 K wu nmasmenum P=10° Ila. Monekynspuas macca
kuciopoaa Mo,=0,032 kr/mosib, razoBas noctositiHas R=8,31 JIx/(K-moub).

9. HaifTu cpenHOI0 KBaapaTUYHYIO CKOPOCTh MOJIEKYJ Bojopoja (B efl.
km/c), mpu Temreparype T=321 K. MounekynspHas mMacca Boaopoaa Mpx=0,002
Kr/MoJib, TazoBas moctosinHas R=8,31 J[x/(K-moip).

NG ~WNE
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10. HaiiTu cpeiHIOI0 KMHETHYECKYI0 SHEPTrUI0 MOJIEKYJbl MJI€aJbHOTO Ta3a
npu temmneparype T300 K. Tlocrosanas bonmsumana k=1,38-102 JIx/K.

11. Kakoe koqmuyecTBO TEmIOTHl (B €. KJ[>K) Hago 3aTpaTuTh, YTOOBI JIeT C
m=0,15 kr, B3sToro npu Ttemneparype t=-10°C mpesparuts B Bogy npu t=0°C?
YaeneHas TernoeMkocTs nbaa ¢=2,1-10% Jx/(K-kr), ynenbHas TemoTa IUIaB-
nenus nbaa A=33,5-10% JIx/kr.

12. OnpenenuTh YUCIO MOJEKYJ, HAXOASIIMUXCSI B m=1 KT YIJIEKHCIIOro rasza
(CO2). MonekynapHas Macca YyriaekKucioro raza Mcop,=0,044 xkr/monb. Ywucno
Asoranpo Na=6-10% 1/mo75.

13. B cocyne oobemom Vi=2 M° Haxomurcs BO3AyX IpH aTMoc(epHOM
nasnenuu P,,=10° ITa. Bropoii cocyn V,=3 M® IycTOll COEAMHSAIOT C IEPBBIM
cocynoM. Bo3myx pacmmpsiercss u3zorepMuueckd. [0  Kakoro 3Ha4YeHUs
YMEHBIIAETCS JaBJICHHUE?

14. Ta3 npu temneparype T1=300 K 3anumaer 06bem Vi=5-103 M3 Kakoii
o0beM (V) Oynet 3aHUMATh T'a3, €CJIM NPU MOCTOSHHOM JIAaBJICHUU MOBBICUTH €T0
temneparypy 1o T,=600 K.

15. T'a3, pacmmpssack u3oTepMudeckn ot oobema Vi=10-102 m®* g0 o6bema
V,=20-102 ™3, usmenun cBoe maBienue mo 3HadeHus P,=10° I1a. Kakum Ob10
nepBOHAYalIbHOE JaBJeHue ra3a Pi?

16. Ilpu kaxoit temnepatype (T1) Haxoauscsa ra3 B 3aKphITOM COCYE, €CIU
npu HarpeBanuu ero a0 T,=T1+280 K naBienwe Bo3pocino B JBa pasza, T.€.
PZ/P1:2.

17. Kakoe komudecTBO TEIUIOTHI (B en. kJ[>k) Hamo 3aTpaTuTh, 4TOOBI JeH C
m=0,15 xr, B3sToro npu temneparype t=-10°C npespatuts B Bogy mpu t=0°C?
VienbHas TemnoeMkocTs sbaa ¢=2,1:10% Jx/(K-xr), ymenbHas TEmIoTa ILIaB-
neHus nbaa A=33,5-10% Jlx/kr.

18. T'a3, coBepmarommii nuka Kapno. Ilomygaer temto ot HarpeBaresns npu
temneparype T1=400 K u otapaeT XonoAWIbHUKY YacTh TEIIa MPU TEMIIEpaType

T,=340 K. Beruuciauts KIIJ] miukia.

NMPUMEPHBIN NEPEYEHDb BOITIPOCOB JJisd HPOBEJEHUS TEKYHIETIO
KOHTPOJISA YCIIEBAEMOCTH 110 JABOPATOPHBIM 3AHSATUSAM

1. Uto Ha3bpIBaeTCAd U3MEPEHUEM (PU3NUYECKOW BEIUUYUHBI?

2 Kakoe nsmepenue Ha3blBaeTCs NPSIMbIM?

3 UTto Ha3pIBa€TCs AEHCTBUTEIBHBIM 3HAUCHHUEM (PU3MUYECKON BEIUUUHBI?

4. Yto Ha3pIBaeTcss aOCOMIOTHON, OTHOCUTEIbHOU MOTPEUTHOCTHIO U3MEPEHUS?
5
6
7

3

[ToueMy BO3HHMKAIOT NOTPENIHOCTH U3MEPEHUN?

Yto Takoe abCOMIOTHAS NOTPEIIHOCTH?

YUrto Takoe OTHOCHTENbHAass MNOTpemHOCTh? YTO Takoe JTOBEpPUTEIbHBIN
UHTEpBAN?
8. Kaxk MIPOU3BOAAT OKpYTJIEHHE YU CIO0BOTO 3HAYCHUS CpEIHETO
apupmeTndeckoro? CKonbKo 3HaYalUX HU(P OCTABISIETCS B OKOHYATEIbHOMN 3aMucHu
MOTPEMIHOCTH pe3yabTaTa U3MEPEHUS?

9. Kakoe uzmepenue Ha3plBaeTCsi KOCBEHHBIM?
10. Kak ompeaensieTcss HOTPEITHOCTh PE3yJIbTAaTOB KOCBEHHBIX U3MEpEHU?
11. Kakxue cBeTOBBIC JTyuW HA3BIBAIOT: ) €CTECTBEHHBIMU; 0) MOISIPHU30BAHHBIMU;

B) YAaCTUYHO MOJISAPU30BAHHBIMHU? T) MIOCKO-TOJSIPU30BAHHBIMU; 1) BJIIUITUYECKHU
NOJIAPU30BAHHBIMU; B) MOJSIPU30BAHHBIMU 110 KPYyry?
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12. Kakylo BeJIMUYUHY Ha3bIBAIOT CTENEHbIO MOJSPU3AILUU CBETOBOTO jJyua?
13. Yemy paBHa CTENeHb NOJSIPU3ALMU: a) €CTECTBEHHOTO Jyda; 0) MIOCKO-
MOJIAPU30BAHHOTO Jyya?
14. Kako# npubop Ha3bIBA€TCS MOJISIPU3ATOPOM, aHATU3ATOPOM?
TEMbBI PE®EPATOB
AnuabaTtHBIH mporiecc.
OO6paTtumbie 1 HEOOPATUMBIE MPOLIECCHI.
Kpyrossle nporeccsl.
[uxn Kapno.
DHTpONUsL.
Bropoe Hauano TepMOAMHAMUKH.
Tperbe Ha4aI0 TEPMOAUHAMUKH.
Peanbnbie rasel. [1ap. XKuakocts.
CBoiicTBa KUAKOCTEH.
0. [ToBepxHOCTHOE HATSIKEHUE.
11. CmauuBanue.
12. KanuisipHble SBJICHUS.

BoOoo~NoOR~WNE

Kputepun BbiBeeHHsI HTOTOBOI OLEHKH MPOMEKYTOUYHOH aTTeCTALNM:
«Omauynoy - cpeansis oneHka > 3,67.
«Xopouwoy - cpennsis ouenka > 2,67 u < 3,33.
«Yooenemeopumenvnoy - cpennss onenka > 1,0 u < 2,33.
«Heyooeremsopumenvroy - cpennsisi onenka < (.

CocraBureinb
« » 2024 r
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