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1. Ilepedyenn MuIaHNpPYyeMBbIX Pe3yJIbTATOB 00y4YeHHS MO0 TUCHUIINHE, COOTHECEHHBIX C
IJIAHUPYEMBIMH Pe3y/IbTATaAMH OCBOCHHS 00pa30BaTe/IbHON NPOrpaMMbl

IIponiecc nzyuenus nucuuiiMHbl «MonekysspHas (u3nuka» HanpaBieH Ha (OPMHUPOBAHUE
CJICIYIOLINX KOMIICTEHIIUH, MPEIyCMOTPEHHBIX denepanbHbIM roCyIapCTBEHHBIM
00pa30BaTeNbHBIM CTAHAAPTOM BBICIIEIO MPO(PECCHOHATBHOIO 00pa30BaHUs IO HAlpaBJICHUIO
noarotoBku 03.03.03. «Pagnodusuka» (kBamuduranuu «bakamaBpy):

BeinmyckHuK, OCBOUBIINH IIporpamMmy, JOJKEH o0nanaTh CIICAYIOIIUMU
obmernpogeccnonanbHbMU KoMiieTeHnusaMu (OI1K):

— CHOCOOHOCTBIO K OBJIAJICHUIO 0A30BBIMM 3HAHUSAMHU B 00JACTH MaTEMAaTUKU U €CTECTBEHHBIX
HaYK, UX UCIIOJIb30BaHUIO B podeccronanbHoi aesrenbuoctu (OITK-1);

— CHOCOOHOCTBIO CaMOCTOSITEIbHO IPUOOPETaTh HOBBIE 3HAHUS, MCIOJIB3YS COBPEMEHHBIE
obpasoBatenbHbie ¥ nHpopMarroHHbie TexHosoruu (OITK-2);

dopmupyemas
komrieTeHud (¢ | Ilpume
Pe3ynbrarel 00yueHus s ( P
yKa3aHUueM -yaHue
KOJIa)

3HaTh OCHOBHBIC TIOHATHUS M MOJEIH MOJICKYISIPHOU
GU3MKM U TEPMOAMHAMUKH; 3aKOHBI MOJEKYISIpPHOU
GU3MKKM W TEPMOJWHAMUKH, (PUINICCKUE TPUHITUTIBI OIIK-1
neicTBUs  O0OpyIOBaHUS, NPEIHA3HAYEHHOTO  JUIS
WCCIICOBAHMS TETUIOBBIX SIBJICHUN U BAKYYMHOM TE€XHUKHU.

3Hauusd ~ v
3HaTh: OHEPrHMM B3aUMOJICUCTBHS; OOIIME CBOMCTBA

KUJKOCTEH M Ta30B, KHHEMATUKY JBW)XCHHS >KUJIKOCTH;
TANBl  aedopMaruii  TBEPABIX TEJ, BEJIMYMHBI UX OIIK-2
XapaKTEePU3YIOIIUE; OCHOBHBIC TOHSATHUS W  3aKOHBI
K0J1€0aTEIbHOI'0 U BOJHOBOI'O JBHIKEHHS.

YMeTh TOHMMATh, W3JIaraTh M KPHUTUYECKU OIICHWBATH
6azoByr0 oOmehu3nuecKyro HHPOpMAIMI0O B 001acTU
TEIUIOBBIX SIBIICHMH B MAaKpOCHCTEMaX; HCIOIb30BaTh
3aKOHBI MOJICKYJSIPHOM (DU3UKHU ISl PEeLISHUS] TUITUYHBIX OIlK-1
3aJa4 M OLIEHUBATh TOJYYECHHBIC PE3yJbTAaThl; CTAaBUTh U
Ymenus pemars MpOCTEeHIne SKCIepUMEHTANbHBIE 3aJa4d 0
MOJIEKYJISIPHOM (HU3HUKe.

YMeTb: onpenensiTh pasMEepHOCTH (PU3MYECKHX BEIUYHMH,
ucnonp3oBath cuctemy CHU u Meton pa3smepHOCTEH;

ONPEAEIATh IEPEMEIIEHUE, CKOPOCTb M YCKOPEHHE B OIK-2
BEKTOPHOW M KOOPAMHATHOM (popmax.
Bnanenus | Bragets Qu3nueckumMu M MaTeMaTH4eCKMMH MeETOJaMU
(HaBbIKH / | 00pabOTKM M aHanM3a MH(GOPMAIMK B 00IACTH TEIUIOBBIX OIIK-1
OTIBIT SIBJICHUH B MaKpoOCHCTEMaXx.
JesTeNbH | Brnamers: MeTOONIOTMEN OINpEneneHus] XapaKTEpUCTHK OINK-2
OCTH) 00BEKTOB B pa3HbIX CUCTEMAX OTCYETA.




2. Ileab 1 MecTO TMCHUILIMHBI B CTPYKTYpe 00pa3oBaTebHOIi MporpaMMsl

Hucuutuimna «Monekynaphas ¢u3uxka» OTHOCUTCS K 0a3080U YaCTH W BXOJIUT B MOJIYJb
«Oo6mas puznxay.

JucuuruinHa usydaercst Ha 1 kypce Bo 2 cemectpe.

Llenbto yueOHOM auctMIUIUHBL «MonekymspHas (U3HKa» SBISIOTCA: U3y4YE€HHUE OCHOBHBIX
¢u3nUecKux SBICHUN W 3aKOHOB (DM3MKH, METOJOB (PH3UUECKOT0 MCCIENOBaHUS; (OPMHPOBAHUE
MPAaBWJIBHOTO MOHMMAHHUS TPAHUIl MPUMEHUMOCTH Pa3IMUHBIX (PU3MYECKHUX MOHITHUM, 3aKOHOB,
TEOPHH, yMEHHE OIICHUTh JOCTOBEPHOCTb  pE3yJNbTATOB, IOJIYYEHHBIX C  IOMOIIBIO
SKCIIEPUMEHTAIBHBIX METOJOB HCCIEAOBAHUSA;, BBIPAOOTKAa y CTYICHTOB INPUEMOB M HAaBBIKOB
pelIeHnst KOHKPETHBIX 3a/1a4 U3 pa3HbIX o0nacTeil pusmkm.

JUis OCBOEHMSI UCUUIUIMHBI HEOOXOAMMBI KOMIIETEHLIUH, C(HOPMHUPOBAHHBIE B paMKax
U3yUYCHHS CICAYIOIINX JUCIUIUIMH: MaTeMaTHYECKUH aHalU3 W aHAIUTHUYECKas TeOMeTpus. A
UMEHHO: BIaJeTh OCHOBaMHU JU(GEepeHlnaTbHOr0O M HMHTErpajbHOrO MCYHUCICHUS, pellaTh
npocreiie nudepeHanbHble  YPaBHEHHS; BBIYUCIATh HPOM3BOJIHBIC W ONpEACICHHBIE U
HEollpeieNIeHHbIE MHTErpajibl OT OCHOBHBIX MaTeMaTHYeCKUX (PYHKIIM, HMCIOJIb30BaTh CBOMCTBA
BEKTOPOB, YMETh JIeIaTh TEOMETPHUECKUE MOCTPOCHUS U BECTH PACUETHI 110 TUM YEPTEKaM.

[To okOHYaHMIO M3y4YEHUS AUCHUIUIHMHBI «MonekynspHas (U3uKa» CTYICHT IOJDKEH 3HATh
OCHOBHBIC (DU3MUYECKHE SIBICHUS M 3aKOHBI: 3aKOHBI MOJICKYJISIPHO-KHHETHYECKOH TEOpUU U
TepMoiuHAMUKH. CTyI€HT JOJDKEH YMETh: pelaTh (pU3ndecKue 3a1a4u [0 BCeM TeMaM; IPOBOAUTH
OKCIIEPUMEHTAIBHBIC HCCIICOBAHUS PA3IMYHBIX (PU3MUECKUX SBJICHUH, OICHUBATH CTEICHb
JIOCTOBEPHOCTH  PE3yJbTaTOB, TOJYYEHHBIX C TOMOINBIO JKCIIEPUMEHTAJIbHBIX METO/OB
WCCJIEI0BAHNM, IPOBOAUTH OLIEHKY ITOIPEIIHOCTEN U3MEPEHUN.

O6bem aucuumiuHbel «MonekynspHas (usuka» cocTtaBisgeT S5 3aueTHbIX enuHun, 180
aKaJeMUYeCKNX dYacoB, B ToMm uucie 81.7 daca, BBIJCICHHBIX HAa KOHTAaKTHYI paboTy
oOyuJaromuxcs ¢ npemnojaBareneM. Mtorosas popma KOHTpOIS: IK3aMeH (TI0 BCel AUCLUIIIIMHE).

3. Conep:xaHue padoueii nporpamMmbl (00beM JUCHUIIMHBI, TUIIHI U BH/IbI
yueOHBIX 3aHATHH, Y4eOHO-MeToAnYeCcKoe o0ecneyeHue cCaMoCTOSATeIbLHO
padoThI 00YYAKOIIMXCH)

Coneprkanne paboueli mporpaMMmel npeacTapiieHo B [Ipunoxenun 1



4, DoHJ OLIEHOYHBIX CpeaACTB MO JUMCHUIIJIHHE

4.1. llepeyeHb KOMIIETEHIMI C YKA3aHUEM 3TAaNOB UX ()OPMHPOBAHUS B NPoLIECCe OCBOEHUS
o0pa3oBaTte/ibHOI nporpamMMel. OnncaHue Noka3aTeseid 1 KpUTepueB OLlEHUBAHUS
KOMIIEeTeHI[HIl HA Pa3JIMYHBIX 3Tanax uxX (POpMHUPOBaAHNS, ONMCAHUE IKAJ OLeHMBAHUS

Kox u popmynuposka komnerenimn OIMK-1

— CIIOCOOHOCTH K OBJIaICHHUIO 0a30BBIMH 3HAHUAMH B O00JJACTH MAaTEMATHKH U
CCTCCTBCHHBIX HAYK, UX HUCIIOJIb3OBAHUIO B HpO(l)eCCI/IOHaHLHOI‘& JACATCIIBHOCTH.

Oran [Inanupyemsle Kpurtepnuu onieHuBaHusI pe3yIbTaTOB 00yUeHUs
(ypOBeH PE3YIbTaThL 7 («He 3
b) 00y4eHus 4 («Xoporio»)
yIOBIETBOPUT | («YIOBIETBOP 5 («OTIaHO»)
OCBOCHU (HOKa3aTeJ'II/I
CJILHOY) UTEJILHOY)
s JOCTHKEHUS Crynent CIVICHT
KOMIIETE 3aJaHHOI0 HaOpas ot 60 YA
CryneHt CryneHt Habpan ot 80 —
HIUU YpOBHSI —1079
Habpas ot 0 — | HaGpai oT 45 — 100 6amoB
OCBOCHUA 0annoB
.\ | 1044 6amnoB | 1o 59 GaytoB
KOMITETCHIIHI )
HepBLIP'I 3Hate ocHoBHble | CtyneHTt He 3HaeT | CTyaeHT B nenoM | CTyaeHT 3HaeT: CTyzAeHT 3Haer:
STar MOHSTHUS U | wim 3HAET | 3HAaeT: OCHOBHBIE OCHOBHBbIE
MOJIETH (hparmMeHTapHO: OCHOBHBIE MOHSATHSA U | TIOHATHA "
(s3anms) MOJIEKYJISIPHOM OCHOBHBIE MOHATHSA u | MoJenu MOJIETIH
¢busuKH U | TIOHATHA u | MoJenH MOJIEKYJISIPHOH MOJIEKYJIIPHON
TEpPMOJMHAMUKH; | MOJEIN MOJIEKYJISIPHOH 110763300978 n | usukn "
3aKOHBI MOJIEKYJISIPHOH ¢usnKH U | TepMOJWHAMUKH; | TEpPMOJUHAMUKH;
MOJIEKYJISIPHO M ¢buznku U | TEpPMOJMHAMUKH; | 3aKOHBI 3aKOHBI
¢busnku U | TepPMOJMHAMUKH; | 3aKOHBI MOJIEKYJISIPHOM MOJIEKYJISIPHO M
TEPMOAWHAMUKH; | 3aKOHBI MOJICKYJISIPHOM bu3ukn u | usuku u
¢dusnueckue MOJIEKYJISIPHO M ¢buznku U | TepMOJMHAMUKH; | TEPMOJHHAMUKHY;
MIPUHITHUIIB] ¢buznku U | TEpMOJMHAMUKH; | (HU3HYECKHUE ¢busnyeckne
JeUCTBHS TEPMOJMHAMUKY; | (QU3NYecKue TPUHLIUIIBI TPUHLUIIBL
00opynoBaHus, ¢usmueckne TPUHIIUIIE] JeWCTBHSA JEeUCTBHSA
NpeHa3HAYEHHOT | MPHUHIIMIIBI JeWCTBHS o0opynoBaHus, o0opynoBaHus,
0 Uil | IeHCTBUS obopynoBaHus, NpeHa3HaYeHHOT | MpeaHa3HaYeHHOT
UCCIIEIOBaHUS obopynoBaHus, IpeiHa3HaYeHHOT | O st | o JUIsSL
TETIOBBIX IpeiHa3HaYeHHOT | O JUISL | MCCIIeIOBaHUSA HCCIIeIOBAHMS
SIBJICHUH ulo JUISL | MCCIeIOBaHMSA TETIOBBIX TETIJIOBBIX
BaKyyMHOMU HCCIIEIOBAHUS TETUIOBBIX SIBJICHUMN U | SBICHUH 51
TEXHUKH. TEILIOBBIX SIBJICHUI U | BaKyyMHOMU BaKyyMHOH
SIBJICHUU U | BaKyyMHOM TEXHUKH, HO | TEXHHKHU.
BaKyyMHOMU TEXHHUKH, HO | JIOITyCKaer
TEXHHKH. JIOIyCcKaeT HEe3HaYHTeNIbHbIC
rpyObie OMMUOKH. | OIMIHOKH.
Bropoii | Ymers nouumats, | CryaeHT He | CryzaeHt B uenom | CTyAeHT yMeer: CryzneHr ymeer:
STar U3J1araTh u | ymeer: yMeeT: MIOHNMATb, TTOHUMATh,
KPUTHUYECKH MIOHNMATb, MIOHUMATb, n3J1araTh U | u3narathb u
(ymenus OLICHNBATh M3J1araTh U | u3naratb U | KpUTHYECKH KPUTHYECKH
) 6a3oByt0 KPUTHUYECKH KPUTHUYECKH OLICHNUBATh OLICHUBATh
oOmedu3ndecky | OICHUBATH OIICHUBATh 6a3oByI0 0a3oByI0
10 nHpOpManmio B | 6a30BYIO 6a30ByI0 obmedpuznaecky obmeduszndecky
obnactu obmedpuzndecky obmedpuzndecky 10 nHGOpMaIHIO B | 10 HHPOPMAITIIO B
TEIUTOBBIX 10 nHGOpPMANHKIO B | 10 HHPOpPMAIHIO B | 0obIacTu o0macTu
SIBIICHUI B | obmactu obmact TEIJIOBBIX TEIIOBBIX
MaKpOCHUCTEMax; | TEeIJIOBBIX TETIOBBIX SIBJICHHI B | SIBICHUH B
UCIIOJIb30BaTh SIBJICHUI B | SIBICHUH B | MakpoCHCTeMax; | MaKpoCHCTeMax;
3aKOHBI MaKpOCHUCTEMaxX; | MaKpOCHCTEMax; | HCIIOJIb30BaTh HCIIONIb30BATh
MOJIEKYJISIPHOM HCIIONIb30BATh HCIIOJIb30BATh 3aKOHBI 3aKOHBI
¢busnkH JUISl | 3aKOHBI 3aKOHBI MOJIEKYJISIPHOH MOJIEKYJISIPHON
penieHust MOJIEKYJISIPHOH MOJIEKYJISIPHOH ¢bu3uKn st | uzuku JuIst




TUNWYHBIX 3aja4 | pusuku st | pusuku JUISL | pereHust pereHuns
U OLICHUBATH | PEILCHUS pelLIeHns TUIUYHBIX 337ay | TUNUYHBIX 3a1ad
HIOJTy4CHHBIC THUIUYHBIX 33Jad | TUIWYHBIX 3alad | U OLICHUBATH | U OLICHUBATh
pe3yJbTaTHl; u OLICHUBATH | H OLICHUBATH | TIOJNYYCHHBIC MIOJTyYeHHbIE
CTaBUTh M pellaTh | MOJTy4YCHHbIC HOJTy4CHHBIC pe3yIbTaTHl; pe3yJbTaThl;
npocreimme pe3ybTaTHl; pe3ybTaTHl; CTaBHUTh U PEIIaTh | CTABUThH M pelIaTh
9KCIIEPHMEHTAJIbH | CTABUTBH U PElIaTh | CTAaBUTh M peIlaTh | NpoCTeiine npocTeinme
ple 3aJaud [0 | mpocTeHIne npocreime 9KCIIEPUMEHTAIIbH | SKCIIEPUMEHTAIBH
MOJIEKYJISIPHOM OKCIIEPUMEHTAJIbH | SKCIIEPUMEHTANIbH | ble 33Ja4d 1O | ble 3ajadyd 10
¢usmke. ple 3aJaud 10 | bleé 33/Ja4d 110 | MOJIEKYJISIpHOU MOJIEKYJISIPHOM
MOJIEKYJISIPHOM MOJIEKYJISIPHOM ¢dusuke, HO | (u3uKe.
¢usmke. ¢dusmke, HO | JOITyCcKaeT
JIOIyCKaeT HEe3HAYHTENbHbIE
rpyOble OMMOKH. | OMMOKH.
TpeTpH‘;I Bmaners CryneHt He | CryzeHt B menoMm | Crynent Bmageer | CTyIeHT BIaaeer:
STan (u3nYecKUMHU | | BIazEeT: BIIAJCCT: ¢u3ugeckuMi U | QU3UUECKUMH U
MareMaTHueckuM | QU3MYecKMMH | | QU3MYECKUMH ¥ | MaTEeMaTHYECKUM | MaTeMaTHYECKUM
(Brazen " METOAaMH | MATEMAaTHYeCKHM | MAaTeMaTHYECKUM | U METOJaMH | H METOJaMH
ne 00paboTku u|u METOJaMH | U MeTojgamMu | 00paboTKu u | 00paboTKN u
HaBBIKAM | aHamm3a 00paboTku u | 00paboTKu U | aHanmM3a aHanmu3a
1) uHdopmanmu B | aHaJIM3a aHanmm3a undopmanmn B | uHGopManuMK B

obnacTtu

undopmanmn B

undopmanmun B

obnactu

obJacTu

TEIIOBBIX obnactu obnactu TEIIOBBIX TEIIOBBIX
SIBIICHUM B | TEIIOBBIX TETJIOBBIX SIBJICHUM B | SIBJIIEHUN B
MaKpOCHCTEMax. SIBJICHHUI B | SIBJICHHM B | MakpOCUCTEMAX, MaKpOCHCTEMax.
MaKpOCHCTEMAX. MaKpOoCHCTEMAX, HO JIOITYCKaeT
HO JIOTYCKaeT | HE3HAYUTEJIbHbIE
rpyOble OMMOKH. | OMHOKH.
Kox u popmymuposka komnerenimn OIK-2
— CHOCO6HOCTBIO CaAMOCTOATCIBHO HpI/IO6peTaTb HOBBIC 3HaHMH:, HCIIOJIb3Y:

COBpEMEHHbIE 00pa30BaTeNbHbIE U HH)OPMAIIMOHHBIE TEXHOJIOTHH.

Otan [Inanupyemsblie Kputepuu onieHnBaHus pe3ynbTaTOB 00yUEeHHUSI
OBEH €3yJIbTaThI
(yp pesy 2 («He 3
b) oOy4deHus 4 («Xoporioy)
yIOBIETBOPHUT | («YIOBIETBOP 5 («OTan4HO»)
OCBOCHH | (TTOKa3aTesu
€JIbHO») UTEJIBHO»)
' JOCTHKCHUS Crynent
Crynent
KOMIIETE 3a/IaHHOTO Habpais ot 60
Crynent Crynent Habpai ot 80 —
HIUU YPOBHS - 1079
Habpai ot 0 — | HaOpan o1 45 — 100 6amnoB
OCBOECHHSA OaioB
o 1o 44 6amioB 1o 59 oaioB
KOMITCTCHIIHH )
HepBLII?'I 3narb:  oHepruu | CryneHt He 3HaeT | CtyneHT B uenoM | CTyIEeHT 3HaeT: CryzeHrT 3Haer:
JTar BSaHMOHeﬁCTBHH; HIINn 3HACT C 3HACT. SHCPIruu OHEPrun
(3HaHI/I$[) 06]].[1/16 CBOWCTBA 6OJ'IBH.II/IMI/I OHEprun BSaHMOﬂeﬁCTBHﬂ; BBaHMOﬂeﬁCTBHH;
JKUJIKOCTEN " | mpoberamu: B3aUMOJCHCTBHS; | OOIMe CBOIicTBa | OOILIUME CBOWCTBA
ra3os, SHEPTUu o0mme CBOWCTBA | KUAKOCTEN U | KUIKOCTEHN u
KUHEMAaTUKY B3aUMOJACHUCTBUS, | KHIKOCTEH U | ra3os, rasos,
JOBHUXKCHUA O6I_HI/IG CBOﬁCTBa ra3os, KI/IHeMaTI/IKy KI/IHeMaTI/IKy
JKUJKOCTH; THIIBI | KHIKOCTEH U | KHHEMaTUKy JIBMKCHUS JIBWKECHUS
Heq)opMaHI/II\/'I ra3osB, JBUXKCHUS KUIOKOCTH, THIIBI KHUIAKOCTH, THUIIBI
TBEPBIX TeJl, | KHHEMATHUKY XKHUJIKOCTH; THIIBI | nedopmMaruii nedopmanmit
BEJIMYHUHBI UX | JIBUXKEHUS nedopmanuit TBEPABIX TeJ, | TBEPABIX Tell,
XapaKTCpU3yromun KHUIAKOCTH, THIIbI TBEPABIX TECII, BCJIMYHNHBI ux BCIIMYUHBI ux
e; OCHOBHBIE | JedopManuit BETMYHHBI UX | XapaKTepU3YyIOIU | XapaKTepU3yHOIU
IIOHATHUA u TBEPABIX TECII, XapaKTCpU3yromu (S OCHOBHEIC S OCHOBHBEIC
3aKOHBI BCJIMYHNHBI ux c, OCHOBHBIC IIOHATHUA nu TIIOHATUA 158
KOJ'I€6EITCJ'H)HOFO XapaKTCpU3yromu IIOHATUSA u 3aKOHbI 3aKOHBI
u BOJIHOBOI'O S OCHOBHEIC 3aKOHbI KOJ'IC6aT€J'H:HOFO KOHC6&TCJ’ILHOFO
JOBHXXCHU. IIOHATHUA n KOHC63TCHBHOFO nu BOJIHOBOT'O u BOJHOBOTI'O




3aKOHBI u BOJIHOBOT'O | JIBIMIKCHUS, HO | JBWDKCHHSI.
KOJIe0aTeIbHOTO | JBHIKEHHMS, HO | JOIycKaer
u BOJIHOBOTO | JOITyCKaeT HE3HAYHUTEIbHBIC
JIBIDKCHUSL. rpyObie OMMOKH. | OMMOKH.
Bropoit | Ymers: CryneHT He Crynent B ienmom | CTyzmeHT ymeer: CryneHrt ymeert:
STall OIIPEeNIeIATh yMeerT: yMeeT: OIIpeNIeNsATh OIIpeNIeIISATh
pa3sMepHOCTH OIIpeNIeIATh OIIpeNIeIATh pa3sMepHOCTH pa3MepHOCTH
(ymenns (hu3nIecKnx pa3MepHOCTH pa3MepHOCTH ¢du3ngecKknx (u3mIecKux
) BEJINYUH, (usnueckux (usnueckux BEJINYMH, BEJINYUH,
UCIIOJIb30BATh BEJINYMH, BEJINYMH, UCIIOJIb30BaTh UCIIOJIb30BaTh
cucremy CH wu | ucronb3oBaTh UCIIOJIb30BATh cucremy CU u cucremy CU u

METO/]

cucremy CH u

cucremy CH u

METO/I

METOI

pa3MepHOCTei; METOJl METOJT pa3MepHoCTel; pa3MepHOCTei;
OIIpeIeNATh pa3MepHOCTei; pa3MepHOCTei; OTIpeIeNATh OIIPEAENATh
HepeMelIeHHe, OTIPEETATh OTIPEETATh HepeMeleHue, TepeMelIeHIe,
CKOPOCTB U | epeMenieHue, HepeMeleHue, CKOPOCTB H CKOPOCTb H
yCKOpeHHe B | CKOPOCTB H CKOPOCTB H YCKOpEHHE B YCKOpEHHE B
BEKTOPHOH U | YCKOpPEHHE B YCKOpPEHUE B BEKTOPHOU U BEKTOPHOU U
KOOpJAUHATHON BEKTOPHOU U BEKTOPHOU U KOOpJAMHATHON KOOpIMHATHOU
¢dopmax. KOOPJWHATHON KOOPJIMHATHON ¢dopmax, HO (opmax.
dhopmax. dhopmax, HO JTOTTyCKAeT
JOIMyCKaeT HC3HAYUTCIIbHBIC
rpyOble OUIMOKH. | OIIMOKH.
Tperuii Brnaners: Cryaenr He | Cryzaent B nenom | CryzaeHt Binaaeer: | CTyIeHT BlajeeT:
STar MeTOAoNoruei BIIAJCeT: BJIafIeeT: METOJI0JI0T e METOJI0JI0T e
orpezieeHus METOJI0JIOT e METOJI0JI0T e oTpeieIeHUs OIpeeIeHus
(Braziert XapaKTePUCTHK OTIpEICTICHUS OTIpEICTICHUS XapaKTEePUCTHK XapaKTEePUCTHK
ne 00BEKTOB B | XapaKTepHCTUK XapaKTePUCTHK 00BEKTOB B | OOBEKTOB B
HAaBBIKAM | pa3HBIX CHCTEMax | OOBEKTOB B | OOBEKTOB B | pa3HBIX CHCTEMax | pa3HBIX CHCTEMax
) OTCYeTa. Pa3HBIX CHCTEMax | pa3HbIX CHCTEMax | OTCUETa, HO | oTcuera.
oTcueTa. 0TCUeTa, HO | JOITyCKaeT
JIOIyCKaeT HE3HAYHUTEIbHbIC
rpyOble OUTMOKH. | OIIMOKH.




4.2. TunoBble KOHTPOJIbHbIE 32/IaHUS UM HHbIE MAaTePHAJIbl, HEOOXOANMbIE IJISl OLleHKH
3HAHUI, YMeHHIi, HABBIKOB M ONbITA /1eSITeJIbHOCTH, XaPAKTEePU3YIOIIMX ITATbI
(¢opMupoOBaHUA KOMIIETEHLIMI B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHOIH MPOrPaMMBbI.
MeToanuyeckne MaTepUaJIbl, ONpeaesiionme nNpoueaypbl OueHUBaHUs 3HAHUI, YMEHM,
HABBIKOB M ONBITA eITEJILHOCTH, XapaKTePU3YIOIIUX 3Tanbl GOpMUPOBAHNS

KOMIIETCHIIUH
Ortanel O1LeHOYHbBIE
PesynbTarel o0yueHus Komnerenuus
OCBOCHU: CpcaAcCTBa
3HaTh OCHOBHBIC TIOHSTUS U
MOJIETI MOJIEKYJISIPHON (DU3UKH U
TEPMOJMHAMUKHY; 3aKOHBI
MOJIEKYJISIPHON (107637191 u
TEPMOJMHAMUKHY; ¢dusmueckue OITK-1
TIPUHIATIBI JOeHCTBHSA
obopynoBaHus,
IIpeAHa3HAYECHHOTO TSt TectupoBanue no
HCCJIEJOBAHMS TEIJIOBBIX SIBICHUH MOJIEKYJISIpHOH (prznke
1-ii oTan U BaKyyMHOH TE€XHHUKH. Nel m Ne2,
3HaTh: SHEPIHUM B3aUMOJEHCTBUS; Kontponsnas padora Nel
3HAHUS obmue CcBoMCcTBa JKMAKOCTEH u u Ne2,
ra3oB, KUHEMAaTUKY JBW)KCHHUS KomnoxBuym Nel u Ne2.
KHUIKOCTH; THUINBI JepopMarui OK3aMeH.
TBEPABIX TN, BEIWYMHBI HX
XapaKTepU3yIOLINE; OCHOBHBIE OIIK-2
TIOHATHSA u 3aKOHBI
KOJIeOATEeIbHOTO ¥ BOJHOBOTO
JBYDKCHUSL.
YMerb NOHMMATh, H3Jaratb |
KPUTHYECKH OICHUBATh 0a30BYIO
o0miehu3nIeckyr0 UHPOPMAIUIO
B 00JacTH TEIUIOBBIX SIBJICHUH B
MakpoCHCTEeMaX;  HCIOJIb30BaTh
3aKOHBl MOJICKYJIAPHOH (hU3MKH OITK-1
JUISL PELICHUs] THUIWYHBIX 33134 U TectupoBanue 1o
OLICHUBATh MIOJTy9eHHbIE MOJIEKYJISIpHOH (pr3nke
2-1i 5Tan pe3ynbTaThl; CTaBUTh M pEHIATh Nel u Ne2,
MIPOCTENIINE IKCIIEPUMEHTAIBHBIE Kontponsnas padora Nel
VMeHUs 3a1a4u 1o MOJIEKYJISIPHOM u Ne2,
¢usuke. KomnoxBuym Nel u Ne2.
YMeThb: onpenensiTs pa3MepHOCTH OK3aMeH.
(busngeckux BEJINYVH,
ucrnonb3oBath cucteMy CHU u
METOJI pa3MEepPHOCTEH; ONPEENATh OIIK-2
HepeMelIeHHe, CKOpOCTh u
YCKOpEHHE B  BEKTOpHOU U
KOOPJMHATHOH (opMax.
Bnaners (usnuecKuMu n
MaTeMaTH4eCKUMHU METOlaMH
TectupoBanue 1o
00paboTKH u aHam3a .
3-if 5Tamn S — s obnacTu OIIK-1 MOJIEKYJISIpHOH (prznke
. Nol u No2,
TETIOBBIX SIBJICHUH B
Konrponbnas padora Nel
Brnaners MaKpOCHCTEMaX. _ o Ne2,
HABBEIKAMH Bnanets: METO0N0THel Kosoksmym Nel u Ne2.
OTIpECTICHUS XapaKTEePUCTUK OIK-2 KAMCH.
OOBEKTOB B pa3HBIX CHCTEMax
OTCUeTa.




JK3aMeHAMOHHbIE ONJIeThI
CTpyKTypa 3K3aMeHAUMOHHOr0 OnJiera:

DK3aMEHAIMOHHBII OMIIET COCTOUT U3 JIBYX TEOPETHUUECKUX BOIIPOCOB (IIEPBBIA BOIPOC — IO
mMonyio 1, Bropoil Bompoc — MO MOIYJIK 2), HA KOTOpbIE CTYAEHT JOJDKEH AaTh MUCbMEHHBIN
pPa3BEpPHYTHIN OTBET.

CoNoO~WNE

e S
N - O

13.

14.
15.
16.
17.

18.
19.
20.
21.

22.
23.

24.
25.
26.
27.
28.
29.

30.
31.
32.

33.
34.
35.
36.
37.

IIpumepHBbIe BONPOCHI ISl POBEIEHUS IK3aMeHAa:
Makpocuctembl. CTaTUCTUUECKUNA U TEPMOJIUHAMUYECKUN METO/IbI.
OCHOBHBIE TIOHSATHS MOJICKYJISIPHOI (pu3rKy Macchl aTOMOB ¥ MOJIEKYIL.
CocTtosiHue TepMoMHaMu4eckor cuctemsl. [Ipoiecc.

Buytpennsist sHeprus cucreMsl. PaboTa npu naMeHeHHsIX o0beMa.
Temnepartypa. IlepBoe Hauano TepMOAMHAMUKH.

["a3000pa3zHoe cocTOsIHME. Y paBHEHNE COCTOSIHUS U1€aIbHOTO rasa.
BHyTpeHHss 3HEpPIHsl U TEIJIOEMKOCTh UICAIBHOIO rasa.
N3onpoueccel. [lonurponuueckue npoueccsl.

['unoTe3a o paBHOpacHpeeIeHUH YHEPTHH 110 CTETIEHSIM CBOOOIbI.

. Pabora, coBepiiaemasi ra3oM IpH pa3iIMvHbIX MIpoLeccax.
. Ban-nep-BaanbcoBckuii ra3. BuyTpeHHss sHeprus BaH-aep-BaanbCOBCKOro rasa.
. Hekoropsle cBeleHHA W3 TEOPUM BEPOSITHOCTEH. BeposATHOCTL MaKpOCOCTOSHUSA.

DnyKTyauuu.

Pacnipenenenne Mosekyn 1o CKOpocTsaM (pacrpezenenne Makcpeisa). XapaKTepHbIC
CKOPOCTH pacupeneneHus Makcsesia.

Pacnpenenenue bonbnmana.

Cpennsist sHeprus crosida XKHUIAKOCTH B IIOJI€ CUII TSHKECTH (3a1a4a).

bapomerpuueckas ¢popmyna. [loqpemHuas cuna.

OnbiTHOE 00OCHOBaHHE MOJEKYISIPHO-KMHETHYeCKOM Teopun (ombIT IllTepHa, ombiT
JlammepTa, ONBITHOE OIpE/IEIEHUE TOCTOSSHHOM ABOraipo).

SBnenus nepenoca. Kunetnueckne XxapakTepUCTUKU MOJIEKYJIIPHOTO JBUKCHHUS.

YacroTa ynapoB MOJIEKYH O CTeHKY. [lonepeunoe ceuenue.

Cpennsis nnuHa cBoOogHOrO podera. YactoTa CTOJIKHOBEHUH.

OKCHepUMEHTAIbHOE ONPEJENIEHNE CpeHe UIMHBI CBOOOJHOro Mpodera M MmonepeyHoro
CEYEHHUs CTOJKHOBEHUM.

[Iporeccrl mepeHoca: TemIONPOBOIHOCTh, TU(PY3usi, BA3KOCTb.

[Tponieccel mepeHoca B razax. CBs3p Mexay Kod(@uIUMeHTaMHu, XapaKTepU3yIOUIMMU
IIPOLIECCHI IEPEHOCA.

SIBieHMs B pa3peKEHHBIX ra3ax. BakyyM U METOJbI €ro MOJIy4EHUs.

Temnonepenaua, nudPy3us v TpeHHE PU MAJIBIX 1aBICHUSX.

Peanbnble ra3sl. @a3bl ¢ MEKMOJIEKYIISIPHBIM B3aUMOJICHCTBUEM.

Cuitbl MEXMOJIEKYIISIPHOTO B3aumoienicTBus. Monnas cBsi3b. KoBaneHTHas CBA3b.

Cuna Ban-nep-Baanbca. [ToreHniman MexMoIEKyJIIpHOTO B3aUMOIEHCTBUS.
DKcrepuMeHTaabHble  u30TepMbl. Kputuueckoe cocrossuue. OO0nacth ABYyX(a3zoBbIX
COCTOSIHUH.

Hacpiennsrii nap. [IpaBuno peraara. CBoiicTBa KpUTHYECKOTO COCTOSHUS.

VYpasuenue Ban-nep-Baansca. OTKIIOHEHHE CBONCTB I'a30B OT UJICAJIbHBIX.

®u3nYecKuil CMBICI MOCTOSHHBIX, BXOAAIIMX B ypaBHeHHE Ban-nep-Baanbsca. BHyTpeHHss
sHeprus raza Ban-nep-Baainbca.

Opdext xoyns-Tomcona. dusnueckas CymHoOCcTh 3P PexTa.

ITepBoe Ha4anO TEPMOAMHAMUKHY.

OG6parumbie niporiecchl. [{uknmaeckue mporeccl.

Pa6ora nukna. Koapduuuent nonesnoro aevcreus. Lukn Kapro. Hukn Otro.

Bropoe Hauyano repmoaunamuku. @opmynuposkn Kenbssuna n Kitayznyca BToporo Havana
TEPMOJIMHAMHUKH U SKBUBAJIIEHTHOCTH 3THX (POPMYIHPOBOK.
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3apenyrouuii kadeapoit

38. XonoauipHas MaIliiHa U TEIUIOBOU JBUTATEND.

39. Bropas Tteopema Kapno. HepaenctBo Knaysuyca. ®opmynupoBka Hauasna
TEPMOJUHAMUKHU C IIOMOILBIO SHTPOIIUH.

40. CtaTucTHYECKUN XapaKTep BTOPOro Havajaa TePMOJAUHAMUKH.

41. VIaMeHeHue 3HTpONMM B HEOOpAaTUMBIX mpoueccax. OmnpeneneHne SHTPONUU HAEaIbHOTO
ra3za. @u3n4ecKuil CMbICI SHTPOIHH.

42. Pacyer M3MEHEHHUS DHTPOITUH B MPOIECCAX UCATBHOTO Ta3a.

43. Tepmomuamudeckue noTeHuansl. JKuakoe cocrosHue.

44. TloBepxHocTHOE HaTshKeHHE. CBOOOIHAS TIOBEPXHOCTHAS SHEPTHUS.

45. YcnoBue paBHOBECHS Ha IPAHULIE HA TPAHUIIE KUAKOCTb-TBEPAOE TEJO.

46. JlaBrieHue o1 UICKPUBICHHOM MoBepXxHOCThI0. Kanmsipueie siBiaenus. [IABEL

47. dazoBble paBHOBecHs U (Ga3oBbIe MpeBpalieHus. Vcnapenue u KUmeHue sXuIKoCcTei.

48. CymHOCTbh JAMHAMHYECKOTO PAaBHOBECHs HA TPAHULE Map-KUAKOCTb. CBOWMCTBA CHUCTEMBI
nap-KUAKOCTb.

49. Kunienue. Ypasuenue Knaneiipona-Knaysuyca.

50. MeractabuibpHbIe cocTOsIHUS. [leperpeTas »KHUAKOCTb.

51. Ily3bipbkoBble Kamepsl. [lepeoxnaxaennslii nap. Kamepa Bunbcona.

52. Kpucramnu3zanus u riiaBjeHue.

53. Kpucrammmzamus u cyonmmanms. [Tomumopdusm.

54. da3oBble Mepexo/Ipl IEPBOro U BTOPOTO poAa.

O0pasen 3K3aMeHALIMOHHOI0 OHJIeTa:

MuHHCTEpCTBO HayKH U BhIcIEro oopasosanus Poccuiickoit denepanuu
OI'BOY BO «bamkupckuii rocyjapcTBEHHbIN YHUBEPCUTET»
OU3NKO-TEXHUYECKU NHCTUTYT
Kadenpa obmieli puszuku

PK3AMEHALIMOHHBIN BUJIET Ne 6
0 JUCLIUIIINHE MoJekyasipHas ¢pu3uka
Hamnpasnenue/crieranpaocts 03.03.03 Pagrodusrka
[Tpoduns/IIporpamma/Cnernnanuzanust Ludbpossie TexHomornu 00padboTku nuHGopMaum

1. bapomerpuueckas popmyna. [TonpemHuas cuna.

2. ®a3oBble paBHOBeCH U (a30BbIe MpeBpalleHus. MicnapeHue u KUeHue )XUIKOCTeH.

(monmucek) (®.1.0.)

Kpumepuu ouyenku (¢ 6annax):

— 25-30 0aJ1JI0B BBICTABIISICTCS CTYACHTY, €CIU CTYICHT Jaj TOJHBIC, Pa3BEPHYTHIC OTBETHI

Ha BCC TCOPCTUUCCKHUEC BOIIPOCHI 6I/IJ'ICT3., MMPOACMOHCTPHUPOBAJI 3HAHHUEC TCPMHUHOJIOTMHU, OCHOBHBLIX
3JICMECHTOB, YMCHUC MMPHUMCEHATh TCOPECTHYCCKUEC 3HAHWA ITPU BBITIOJITHCHUN MPAKTUYCCKHUX 3a)1aH1/1171.
CTy,Z[CHT 0e3 Sany,Z[HCHI/Iﬁ OTBCTUJI HA BCC JOINOJIHUTCIILHBIC BOIIPOCHI;
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— 17-24 6a1710B BBICTABIISIETCS CTYACHTY, €CIIU CTYJIEHT PACKpPbUI B OCHOBHOM TEOPETHUYECKHUE
BOIPOCHI, OJIHAKO JOIMYIIEHBI HETOYHOCTU B OIpPENEICHUH OCHOBHBIX MOHATUH. [Ipu oTBere Ha
JIOTIOJTHUTEIILHBIE BOIIPOCHI IOMYIIEHBI HEOOJIBIINE HETOYHOCTH;

— 10-16 GamioB BBICTABISAETCS CTYACHTY, €CJIM TIPH OTBETE HA TEOPETHYECKHE BOIPOCHI
CTYACHTOM JOMYIICHO HECKOJBKO CYIIECTBEHHBIX OIMMOOK B TOJKOBAHWUM OCHOBHBIX TOHSTHH.
Jloruka ¥ TONHOTAa OTBETa CTPAJAIOT 3aMETHBIMU H3bSHAMU. 3aMETHBI MpoOeiabl B 3HAHUU
OCHOBHBIX METOAOB. TeopeTnyeckre BOMPOCHI B IEIOM U3JI0KEHBI JOCTATOYHO, HO C MPOITyCKaMHU
MmaTepuaia. iMeroTcs npuHIMIHUAIbHbIE OIIMOKYU B JIOTHKE MOCTPOSHUSI OTBETA Ha BOIIPOC;

— 1-10 0anjoB BBICTABIAETCS CTYACHTY, €CIM OTBET Ha TEOPETHYECKUE BOMPOCHI
CBUJICTENLCTBYET O HEIIOHUMAHUM M KpallHE HEMOJHOM 3HAHWU OCHOBHBIX MOHATUH U METOOB.
CryaeHT He CMOT OTBETHTh HU Ha OJIUH JIOTIOJIHUTEIIHHBIN BOIIPOC.

TecToBbIC 321aHUA
CTpyKkTypa TecTa o MoJieKyJasipHoil puzuke Nel
Tect mo monekymsipHoii ¢usuke Nel paspaboraH u mpoBomutcs B cucreme «Moodley
(http://moodle.bashedu.ru/course/category.php?id=158). Coctout u3 12 BapuaHTOB 110 25 TECTOBBIX
BOMpoca B KaXIOoM U3 HUX. CTyOeHT BBHINONHSAET JIIOOOW OMUH BapHaHT U3 12 mo yka3aHHWIO
npenofaBarens. Ha BollonHeHue BapuaHTa oTBOAMTCS |1 4dac Bpemenu. B kaxxigom Bompoce 4
BapHaHTa OTBETA, TOJbKO OJUH U3 HUX IIPABUIIbHBIN.

IIpumep yacTtu Bapuanta Nel Tecra nmo MmoJsiekyJasipHoi gusuke Nel
1
1. Yro ompenensier popmyna D = 567» ?

a) K03 (HUIMEHT BA3KOCTH;
0) ko3 durmeHT nmepeHoca;
B) KOA()(PHUITMEHT TETUIONPOBOIHOCTH;
r) KO3 uuueHT camogudPy3uu;
2. CpenHsisi KBaipaTUYHAs CKOPOCTh MOJIEKYJ HEKOTOPOTO rasza paBHa Viz = 450 m/c. JlaBneHue
rasa passo p = 5-10* [Ta. HaiiTu nioTHOCTH ra3a npy 9THX YCIOBUSX.

a) 0.74 xr/m® 6) 1.23 xr/m° B) 3.46 kr/m® r) 4.99 xr/™°
3. VkaxuTe OCHOBHOE YPAaBHCHHE KHHETUYECKOW TEOPUH Ta30B.
2 1 1 )
a) p—§p<u > 0) p—§n<EK> B) p—§m0n<o > r)
2
p= g n<EK>
4. OrtHocuTeNbHAsT MOJICKYJISIpHAsE Macca renusi paBHa 4. BeipazuTe B KI/MOJIb MOJISIPHYIO Maccy
Tenusl.
a) 4-10™* xr/monp 6) 0.004 xr/monb B) 0.4 kr/mMONb r) 4 KI/MOJb
5. Kakomy 3Hauenuto yrcna PeifHombaca COOTBETCTBYET JJaMHUHAPHOE IBHKEHHUE KUIKOCTH?
a) Re > 10* 6) 2300 < Re < 10* B) Re <2300 r) Re > 2300

Kpumepuu ouyenku (¢ oannax):
[lpaBunbHBI OTBEeT Ha JI000I Bompoc Tecta omeHuBaercs B 0.4 Oamra. Bcee Oamms
cymmupytotcs. HenmpaBunbHslif orBeT — 0 6ayios.

CTpykTypa TecTa no MoJieKyJasipHoii pusuke Ne2
Tect mo MonekymsipHoit ¢usuke Ne2 paspaboraH u mpoBomutcs B cucteme «Moodley
(http://moodle.bashedu.ru/course/category.php?id=158). Coctout u3 8 BapHaHTOB O 25 TECTOBBIX
BOIpoca B KaxJa0M U3 HUX. CTYIEHT BBINOJHSET JI0O0H OAMH BapuaHT U3 8§ MO YKa3aHHUIO
npenoaasarens. Ha BeimonHeHue BapuanTa orBoauTca 1 wac u 10 muHyT Bpemenu. B kaxnom
BOITpOCE 4-5 BApMAaHTOB OTBETA, TOJBKO OJWH U3 HUX MPABWIbHBIN.
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IIpumep yactu BapuanTa Nel Tecta mo MoJsieKyasspHoi ¢pu3nke Ne2

1. I'a3 cumTaeTcst uacaIbHBIM, €CITM MOYKHO TIPeHEOpeyb:
A. B3aUMOJIEHCTBUEM MOJIEKYII,
b. ckopocTbio MoJeKyII;
B. maccoii Mmosnekyi;
. pasmepom MOJIEeKYIT;
J. CTOJTKHOBEHHSIMU MOJIEKYJI.
1.A,b 2.A,B 3.A,T 4.6, 5. B,
r
2. JlaBiieHre UACaIBLHOTO ra3a 3aBUCUT OT:
1. CUJIBI IPUTSKEHUS MOJIEKYIT,
2. KHHETUYECKOW SHEPTUU MOJIEKYJT;
3. MOTEHIMATBHON SHEPTUHU MOJIEKYT;
4. pa3MepoB MOJIEKYT;
5. ¢hopMEI cocyna.
3. CocTosiHME UAEATBFHOTO ra3a U3MEHUJIOCh B COOTBETCTBUU C
rpadpuxkom Ha P —V muarpamme. B cocrosnuu 1 Temmeparypa

raza [,. B cocrosHuu 2 Temneparypa rasa paBHa:

1. 2T, ;
2. 3T,;
3. 4T1,;
4, 5T,

5. 6T,.

Kpumepuu ouyenku (¢ 6annax):

'
'
'
'
'
'

[TpaBunbHBI OTBET Ha 00O Bompoc TecTa onenuBaercs B 0.4 Oamnma. Bee Oambl

cymmupytotces. HempaBunbHblil oTBeT — 0 0asuios.

BOl'lpOCbI AJIsl MPOBEACHUA KOJJIOKBHYMA Nel:

CratucTuueckuii 1 TepMOAMHAMUYECKAN METO/IBI.
OCHOBHbBIE TIOHATHS MOJIEKYJIIPHON (PU3UKH

Maccsl aTOMOB U MOJIEKYJI.

CocrosiHME TepMOIUHAMUYECKON CUCTEMBI.

BHyTpeHHSS SHEPTHS CUCTEMBI.

Pabora npu n3MeHeHHsIX oObema.

Temneparypa.

IlepBoe HayaIO TEPMOJIUHAMUKH.

VYpaBHEHHE COCTOSHUS UACATBLHOTO rasa.

0. BHyTpeHHss SJHEPrusl U TEIIOEMKOCTh UEaIbHOIo rasa.
11. Mzomporiecchl.

12. TTonutponuyeckre MpoLecchl.

13. Pabora, coBepiiaemasi ra30M MPH PA3TMIHBIX MPOIIECCaXx.
14. Ban-niep-BaaJibCOBCKHIA ras.

15. bapomerpuueckas popmya.

RBoOoo~Nooa~wONE

16. HeKOTOpBIe CBCIACHUSA U3 TCOPHUU BepOHTHOCTCﬁ. BepOHTHOCTB MaKpOCOCTOAHHA.

17. ®aykryanuu.

18. Pacnpesnenenue MoJIEKyYI 10 CKOPOCTIM (pacnpeaencHue Makcserna).
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19. XapakrepHble CKOPOCTH pacnpeaenaeHus Makcseia.
20. Pacnipenenenne bonbimana.

21. bapometpuueckas popmyia.

22. IlonsemHuas cuia.

Bonipocsl 11 NpoBeieHUsT KOJUIOKBHYMa Ne2:

SABnenus nepenoca. Kunernueckre XxapakTepUCTUKHA MOJIEKYJIIPHOTO JBUKEHUS.

YacroTa yaapoB MoJieKyJ 0 cTeHKy. Cpeanss aymHa cBoO0OIHOTO mpobera.

[Ipoueccrl mepeHoca: TemIonpoBOIHOCTb, TU(PDY3us, BI3KOCTb.

CBs3b MeX1y KO PHUIMEHTAMH, XapaKTEPU3YIOIIUMH MPOLECCHI TEPEHOCA.

SBneHus B pa3pexeHHbIX razax. Bakyym u MeTO/1bl €ro noJy4eHusl.

Temnonepenaya, U Qy3ust U TpEHUE TPU MAJIBIX JTABICHUSX.

Peanbuble ra3pl. @a3bl ¢ MEXMOJIEKYIIPHBIM B3aUMOIEHCTBUEM.

Cuibl MEXMOJIEKYISIPHOTO B3aUMOICHCTBUS.

WNonnas cBs3b. KoBasieHTHas CBS3b.

0. Cuna Ban-nep-Baanbca. [ToTeHnnan MexxMOJIEKyJIIPHOTO B3aUMOICHCTBUSI.

1. DkcniepumeHTaNbHBIE U30TEpMbI. KpuTndyeckoe cocTosiHuE.

12. Haceimennsriii map. [IpaBuio perdara.

13. YpaBuenue Ban-nep-Baansca. OTKIOHEHHE CBOMCTB T'a30B OT HJICaTbHBIX.

14. duznueckuii CMBICIT MOCTOSHHBIX, BXOSIINX B ypaBHeHUEe Ban-nep-Baansca.

15. Buyrpennsist sHeprus rasa Ban-nep-Baanbca.

16. Dddexr dxoynsa-Tomcona. dusznyeckast CyntHocTh dddekra.

17. TlepBoe Hayano TepmoauHaMuku. OO6paTtuMeie mpoiecchl. L{uknuyeckue npoieccsl.

18. Pabota nukna. Koapduuuent nonesnoro aerictust. Llukn Kapno. Huka Otro.

19. Bropoe nauano tepmonunamuku. @opmynupoBku KensBuna u Knaysmyca BToporo Havana
TEPMOJWHAMHKH U SKBUBAICHTHOCTH 3THX (POPMYITHPOBOK.

20. XonoaunbHas MalliHa U TEIUIOBOM IBUTATEb.

21. Bropas Teopema Kapno. Hepasencrso Kiaysuyca.

22. ®opmynupoBKa Hauyaia TEPMOJUHAMHUKYU C TIOMOIIBIO SHTPOIHUH.

23. CTaTUCTHYECKHIA XapaKTep BTOPOTO Havyajia TEPMOAMHAMUKH.

24. VI3MeHeHMe SHTPOIIUU B HEOOPATUMBIX MPOLIECCAX.

25. OnpeienieHe  SHTPONUU  HWICATHHOTO Ta3a. Du3MyecKWd CMBICT JSHTpormu. Pacuer

U3MEHEHUH.

RRoOoo~NoOR~wNE

Kpumepuu ouyenku (¢ oannax):

— 5 0a/JI0B BBICTABISIETCS CTYICHTY, €CJIM CTYACHT JaJl MOJIHBIN, pa3BepHYTHIH OTBET HA
TEOPETUYECKHI BOIPOC, MPOAEMOHCTPUPOBANl 3HAHWE TEPMHUHOJIOTMH, OCHOBHBIX JIIEMEHTOB.
CrynenTt 6€3 3aTpyIHEHU OTBETUJI HA BCE JOTIOTHUTEIBHBIE BOIIPOCHI;

— 4 6aj1a BBICTABISIETCS CTYIEHTY, €CIU CTYACHT PacKpbUl B OCHOBHOM TEOPETHYECKHIA
BOIIPOC, OJHAKO JIOMYIICHBI HETOYHOCTH B OINpPEACIICHUH OCHOBHBIX TOHATHH. [Ipm oTBere Ha
JOTIOTHUTEIbHBIE BOMPOCHI AOMYIIIEHB HEOObIIINEe HETOUHOCTH;

— 2-3 6ay1a BBICTABIISICTCS CTYICHTY, €CJIH ITPH OTBETE HA TEOPETUICCKHI BOIIPOC CTYICHTOM
JIOTIYIIIEHO HECKOJIbKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAaHWU OCHOBHBIX MOHATHH. Jlormka u
MOJTHOTA OTBETA CTPAJAOT 3aMETHBIMH HW3bSHAMHU. 3aMETHBI MPOOENTbl B 3HAHWH OCHOBHBIX
METOJIOB. TeopeTrueckuii BOMPOC B IEIOM H3JI0KEH JOCTaTOYHO, HO C MPOIYCKaMU MaTepuaa.
VIMeroTcst MpUHIAITAATBHBIC OMTUOKH B JIOTHKE IIOCTPOSHUS OTBETA Ha BOIIPOC;

— 1 6aJJ1 BBICTABISIETCSI CTYACHTY, €CJIM OTBET HA TEOPETHUECKUIA BOIIPOC CBUICTEIHCTBYET O
HENIOHMMAaHWY W KpalHe HEMOJIHOM 3HAaHWUM OCHOBHBIX IMOHATHH W MeTon0B. CTYJICHT HE CMOT
OTBETUTH HU HA OJHH JIOTIOTHUTEIHHBINA BOTIPOC.
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KonTposabHbie padoTsl
CTpyKTypa KOHTPOJIbHOM padoThl Nel
KonTtponpHas padota Nel mo mMonekynspHoi (pu3uke cCOCTOUT U3 5 BapuaHTOB 1O 2 3a/1a4U B
Kax0oM 13 HuX. CTyJCHT BBINOJIHSAET JIF000H OJMH BapHaHT U3 5 10 yKa3aHHIO npenojaBarens. Ha
BBINOJIHEHUE BapHaHTa OTBOAUTCS | 4ac BpeMeHH.

IIpumepsl BapuanToB Nel u Ne2 koHTpoJIbHOM padoTsl Nel

Bapuant Nel

Nel
JlBa ONMHAKOBBIX Ga/IOHA COGIMHEHB! TPYOKOW € KIIaNaHOM, MPOIYyCKAOUIMM Ta3 M3
0J[HOTO GaJUIOHA B PYTOM TIPH Pa3sHOCTY JaBieHHH Ap>1. 10 arm . CHayana B oHOM OaJuioHe

GbUI BaKyyM, @ B APYrOM — WJ€albHBIA ra3 IpHU TeMreparype f, =27°C " JaBleHHH
p, =1.00ar™. 3arem o6a GamioHa Harpely J0 TEMIEPATyPHI / =107 °C. Haijitu naBieHue
rasa B 6ajuioHe, re GbIT BaKyyM.

OTtBeT: Py = 5

1 T, 3
p -2 -Ap|~84-10°Ila.
T
Ne2
OJIMH MOJb MAEAIBHOTO Ta3a, TEMIOEMKOCTh KOTOPOTo TpH oCTosHHOM AaBierud C ),
COBEpIIAET MpPOLECC 110 3aKOHY p = p, + o'V, Tlie py M 0. — OCTOSHHEIE. Haiiru:
1. TEIIOeMKOCTB ra3a Kak GyHKIHIO ero obbema V;
2. coOoBIIeHHOE a3y TEMIo MIPU ero pacliuperuy ot V; 1o V,.

OTtBer: 1. C(V)=C, +aR/(p}); 2. 0=p,C,V,-V)) R+alnV, V.

Bapuant Ne2

Nel
B cocyme Haxonaurcs cMech m; =7.0r azota m m,=11.0r yriekucioro rasa npu
temneparype 7 =290K wu naememn p,=1.0atm. HaliTu mioTHOCTH 3TOM cMecH, cuuTas
rasel upeansHeIMA. M, =28 r/Monb, M, =441 /Monb .

(m, +m;) p, 3

OTBer: = L0 o1 5k M.
Be p ( KI M
m /M, +m, /M, )R]

Ne2
WMeeTcs ueanbHEIi ra3 ¢ mokasareneM anuadats y. Ero MonsgpHas TEIoeMKOCTh IpU
HEKOTOPOM TIpouecce u3MeHseTcs 1o 3akony C=o'T , rie o — nocrosuHas. Haiitu:
1. pa6oTy, cCoBEpILEHHYIO OMHUM MOJIEM I'a3a [PU €ro HarpeBaHWM OT I IO TEMIIEpATypsl
1 pa3 GonbIIei;
2. ypaBHeHHe Ipolecca B mapameTpax p, V.

OrtBer: 1. A=alnn - RT,(n~=1):(y=1); 2. pV"e*"™" " = Const.

.‘_——-‘ U DS

CTpyKTypa KOHTPOJIbHOH padoThl Ne2
KonTponbHaas padora No2 1o MOJIEKYJIIpHOW (PU3HKE COCTOUT U3 6 BapHAHTOB IO 2 33aJja4d B
Kak7oM u3 HUX. CTYACHT BBITIOJIHSAET TI000W OAMH BapuaHT U3 6 1Mo yka3aHuto npenojaBatens. Ha
BBITIOJITHCHHE BapHaHTa OTBOAUTCS | yac BpeMeHHU.

Ipumepsl BapuanToB Ne5 u Ne6 KOHTPOIbHOM padoThl Ne2
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Bapuant Ne5
Nel
A30T HAaXOJUTCHA B OYEHb BHICOKOM COCYJ€ B OZHOPOAHOM MOJE TSIKECTH npH
Temnepartype 7. Temnepatypy yBeanuunu B 1 pas. Ha kakoii BeicoTe /4 KOHLIEHTpAaLHs
MOJIEKYJI OCTalach MPEXHEH?
OtBert: /= AL ] a
Mg n~1
Ne2
VineanbHpiii a3 ¢ mokasatenem agmaGaTel y coBepiuaeT IPOLIECC MO 3aKOHY
p=p,—0oV, e p, H O — INOJOKHTENHLHBIE TIOCTOSHHEIE, ¥ — 06BEM. ITpu xakom
3Ha4YeHUH 06beMa IHTPOIIHS ra3a OKKETCS MAKCHMATBLHOMH?

Ortser: V = &.
a(y+1)
Bapuant Ne6
Nel
Fuopusoma.usno PAacIIONIOXKEHHYIO TPYOKY C 3aKpHITBIMH TOPUAMH BpAIIAIOT C
YIJIOBOM CKOPOCTBIO ® BOKPYI BEPTHKAIBHOHM OCH, MPOXOJSIIEH 4epe3 OJMH H3 ee
TOpUOB. B Tpy6ke HaxoAuTCA yrieKkucIsiii ra3 (M=44-107 Kr/Monb ) ipu T =300K .

Hmna 1py6xn /=100cm. Haiitu o, Tp¥  KOTOPOM OTHOLUEHHE KOHLEHTpALIHi
MOJIEKYJ1 y POTHUBOIIOJIOKHBIX TOPLIOB TPy6KH 1 = 2.0 .

2RTInn

OtBer: © = [
Mi?

73
) ~280.2 pan/c.
Ne2
Haiitu npupamenne sutpomun ogmoro mons BaH-/IeP-BaallbCOBCKOTO Ta3a IpH
H30TEPMHUIECKOM H3MEHEHHH ero o6bema ot V; 110 V.
. T
OtBer: AS = Ran&[7

Kpumepuu ouenku 00noii 3a0auu u3 08yx KOoHmpoavhoii pavomut Nel unu Ne2 (¢ d6annax):
— 5_0ajuIoB BBICTABJISETCS CTYJEHTY, €CIIH 3a/1aua peieHa abCoITHO MPaBWIBHO, 0€3 HEe0UYEeTOB
1 OIINOOK;
— 4 Oamnna BeICTaBISIETCS CTYJAEHTY, €CIIH 3ajlaua pelieHa MPaBUIbHO, HO B HEH €CTh OJIMH HEJ0YET
WM HEe3HAYUTENIbHAs OINOKa (B MaTeMaTHYECKUX NMPEOOPa30BaHUSIX);
— 3 Oara BBICTABIIACTCS CTYJCHTY, €CIIM €CTh IONBITKA PEIINUTh 3a7ady, MPUCYTCTBYIOT BCE
HE00X0UMBbIE 3aKOHBI ((hOPMYIIBI), HO UMEETCs TpyOast omuoKa B 3aKOHE, WIH PEICHHE 3a/1a4i He
JIOBEJIEHO 10 KOHIIA;
— 2_ Oaya BBICTABIISIETCS] CTYIEHTY, €CITH NMPUCYTCTBYIOT BCE HEOOXOAMMBIEC 3aKOHBI ((hOpMYIIBI),
9TOOBl PENIUTh 33Jady, HO CaMO peIIeHHe Ha HayaTto, WIM HUMEIOTCA JBe TpyOble OIIMOKU B
3aKOHaX;
— 1 GayyToB BBICTABJISCTCS CTYACHTY, €CJIM 3allMCaH MPABHIBLHO XOTs ObI OJIMH HEOOXOIUMBINA 3aKOH
JUTSI pEIICHUS 3a/1a4H;
— 0_06anioB BBICTABIAETCS CTYJEHTY, €CIIA OTCYTCTBYET PEIlICHUE 3a1a4K;
Hab6panHnbie 6amisl 1o IByM 3a7auaM KOHTPOJIBHOM paOOThI 3aTeéM CyMMHPYIOTCSI.
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4.3. Peitmunz-nian OUCyUnIuHbl

MoaekyasapHas (bI/ISI/IKa

(Ha3BaHME IMCLUIUIMHBI COIIACHO paboyeMy y4eOHOMY IUIaHy)

HanpasneHue/cnenuanbHocTh: 03.03.03 Pagnodusuka,
Kypc 1, cemectp 2

. bann 3a Yucno basnbl
Bujbl yueOHOM AeATEILHOCTH .
CTYJIEHTOB KOHKPETHOC | 3a/1aHil 32 MubauManpHBIN | MakcUMaIbLHBIN
3aJlaHue CEMECTP
Mopyasb |. MonekynsspHO-KMHETUYECKAs! TEOPUSL. 0 35
Texkyuuii KOHTPOJIb
1. Yuer peliTuHra mo JeKUUsAM 0-0.4 o5 0 10
(TectupoBanue Nel)
2. VYuer pelTuHra 3a
MIPAKTHYECKHE 3aHSATUS
(ITucepmennas KOHTPOJIbHAS 0-5 2 0 10
pabora Nel)
Py0eskHbIii KOHTPOJIb
KomnokBuym Nel | 0-5 | 3 0 15
Mopayas |l. OcHoBbl TepmoguHaMuKu. PeanbHble rasbl, 0 35
KUJKOCTH U TBEPJIbIE TEIA.
Texkymmii KOHTPOJIb
1. Yuer peliTuHra mo JeKUUAM 0-0.4 o5 0 10
(TectupoBanue No2)
2. VYuer peuTHHTa 3a
MPAKTHYECKHE 3aHSATHS
(ITucepmennas KOHTPOJIbHAS 0-5 2 0 10
paborta Ne2)
Py0e:xHbBIN KOHTPOJIb
KomnokBuym Ne2 | 0-5 | 3 0 15
IoompureabHbIe 0a/JIbI
1. CTyaeHueckas onuMnuaga | 0-10 | 1 0 10
ITocemaemocTs (02717161 BBIYUTAKTCSH U3 0011el CYMMBbI HAOPaHHBIX 0aJJI0B)
1. ITocemenue JIEKIINOHHBIX 3aHATHH 0 -6
2. ITocemienne NpakTHYECKUX (CEMHUHAPCKUX, J1a00OPaTOPHBIX 0 10
3aHITHH)
HNTOroBblii KOHTPOJIb
DK3aMeH | 015 | 2 \ 0 | 30

[TepeBon onienku u3 100-6aiTbHOM B YETHIPEXOATFHYIO TIPOU3BOAUTCS CIIETYIOITUM 00pa3oM:

- otinyHO — oT 80 1o 110 6amnoB (Bkmoyas 10 moompuTensHbIX 0aIOB);

- xoporo — ot 60 1o 79 6anoB;
- YIOBJIETBOPUTENIBHO — OT 45 110 59 6ainos;
- HEYJIOBJIETBOPUTENIHLHO — MEHee 45 0allsioB.

17



5. YueOHO-MeTOANYeCKOe U HH(OPMaIHOHHOE o0ecnieYeHre M CIMIIIMHbI
5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEpPaTypPbl, HEOOXOAUMOM IS
OCBOEHHS THCIMILIMHBI

OcHoBHas1 JUTEpaTypa:

1. HponoB U.E. ®usnka mMakpocucTeM.: OCHOBHBIC 3akoHbl / U3n. 2-e, non. M.: 2006. [B 6u6m.
Baml'V umeercs 180 sx3. Umerores roma: 2001, 2003, 2006, 2013]

2. MarBeeB A.H. Monekynspuas ¢uszuka. — M.: 2010. [B 6ubna. baml'yY umeercs 191 sk3.
Nmerores roga: 1981, 2006, 2010]

3. Hponos U.E. / 3amaun no obmeit pusuke. — M3a. §8-e. — CIIO6.: Jlanb. , 2007. — 432 c. [B Oubm.
Baml'V umeercs 107 sx3. Umerores roma: 2007, 2009, 2010, 2012, 2014]

JlonoIHUTeILHAS JTUTEpPaTypa:

1. Cuyxun J[.B. O6mmit kypc ¢usuku: T.2. TepMoaunamuka U MoJieKyisipHas ¢uszuka — M.:
®usmatiut, 2005. — 529 c¢. [B 6uba. bamlyY umeercs 166 sx3. Mmerorcs roga: 1975, 1979, 1990,
2005, 2006]

2. CamemseB M.B. Kypc oOmeii ¢usuku: 1. 1: Mexanuka. MonekynspHas Qusnka u
tepmoguHamuka. — M.: KHOPYC, 2012. — 528 c. [B 6u6n. baml'y umeerca 217 sx3. Umerotes
roxa: 1975, 1989, 1991, 1998, 2008]

3. Tpodpumosa T.U., Gupcor A.B. Kypc ¢dbusuku ¢ npumepamu pemieHus 3agad: T. 1.: ydeOHUK /
M.: KHOPVYC, 2015 . — 584 c. [B 6ubn. baml'V umeercs 140 sk3. Mmerores roga: 2001, 2003,
2004, 2007, 2013]

5.2. IlepeuyeHnnb pecypcoB HH(POPMALMOHHO-TEICKOMMYHUKAIMOHHOMU ceTH «AHTEepHET» N
NMPOrpaMMHOI0 o0ecreyeHnsi, HeOOXOAUMBIX IJIs OCBOEHMS U CIUTIIMHBI

1. DnextponHas OubnuoreuHas cucrema. Db baml'V. — CoOcTBeHHas 31eKTpoHHas OMOIMOTEKa
y4eOHbIX M HayYYHBIX 3JEKTPOHHBIX M3JIaHUM, KOTOpas BKIIOYAeT W3JaHUs MpernojaBarenei
bamlV. ABTopH30BaHHBIN JOCTYN IO Hapoiito U3 Jito0oil Touku cetu MHtepHeT. Perucrpauus B
bubmuoreke baml'V, pmanpHeiimmii goctynm w3 r000H  Touku cetw  MHTepHer. —
https://elib.bashedu.ru/

2. DnexkTpoHHas OuOiAMOTeYHass cucTeMa .YHUBEpCUTETCKas OuOnIMoTeka OHIalH. —
[TonmHoTekcToBass B/ y4eOHBIX M Hay4yHBIX 3JEKTPOHHBIX M3JAaHUNA. ABTOPHU30BaHHBIA AOCTYI IO
napoiiro u3 moboi Touku cetu MHrepHer. Perucrpauus B bubmmorexe baml'V, nanbheimmit
JOCTYT U3 J1t000# Touku cetn Mutepuer. — https://biblioclub.ru/

3. DnexTpoHHas 6uONMOTEYHAs cucTeMa uznarenbcrsa Jlane. — [TonHorekcroBast b/l yueOHbIX u
HAyYHBIX JIEKTPOHHBIX U3JaHUIl. ABTOPM30BAaHHBIA JOCTYN IO HApoJII0 U3 JIIOOOM TOYKU CETH
Wntepner. Perucrpanus B bubnuoreke baml'V, nanbHeimmit goctyn u3 mar000il TOYKM ceTH
Wurepner. — https://e.lanbook.com/

4. DnextpoHHbIi Katanor bubnmoreku baml'yY — CnpaBoyHO-TIOMCKOBBIHN anmapar OMOIHMOTEKH.
Bxmrouaer B cebsi cucTeMy KarajoroB M KapTOTEK, CIpaBOYHO-OMONMorpaduueckuit Goug. —
http://www.bashlib.ru/catalogi/

JononnurenbHas aureparypa B ObC baml'y:

1. OnumnuanHele 3agauu 1Mo oO0mel ¢u3uke [DNeKTpoHHBIN pecypc]: ydued. mocobue / B.H.
Hazapos, P.P. IladeeB, U.P. KaromoB; — VYda: baml'y, 2011. — DnexktpoH. Bepcus 1ied.
nyomukanuu. — <URL:https://elib.bashedu.ru/dl/read/Olimp-2011.pdf>.

2. Omummuaasble 3amaun o oomed dmsuke (15 ampens 2011) [Dmexkrponnbiit pecype] / B.H.
Hazapos, P.P. Illagees, U.P. KatomoB;— VYa: baml'V, 2011. — DnexTpoH. BepcHs Iied.
nyomukaruu. — <URL:https://elib.bashedu.ru/dl/corp/Olimp-15.04.2011.pdf>.
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3. Ommmmumanmaeie 3amaun 1o obmel ¢umsuke (2011-2012 r.or.) [DnekTpoHHBIH pecypc]:
METOJMYECKOE PYKOBOJCTBO IO pemieHuto ¢uzmdeckux 3amad / B.H. Hazapos [u np.]; — Ya:
bamlVy, 2012. - DJIEKTPOH. BEpCHUSs Iey. My OIMKaIUH. -
<URL:https://elib.bashedu.ru/dl/corp/Olimp-2012.pdf>.

4. COOpHUK OJMMIHATHBIX 3amad mo obmier ¢uszuke 2012-2013 rr. [DnekTpoHHBIA pecypc]:
METOJMYECKOE PYKOBOJCTBO IO pemieHuto ¢uzndeckux 3amad / B.H. Hazapos [u np.]; — Ya:
bamlVy, 2013. - DJIEKTPOH. BEpCHUS Iey. My OIMKaIUH. -
<URL:https://elib.bashedu.ru/dl/corp/Olimp-2013.pdf>.

5. Meroauyeckue ykazaHUS IO peEIICHHI0 3anad. MexaHuka W MOJEKyJspHas (u3HKa
[DnexkTpoHHbIN pecypc]: mis crya. xumudeckoro dakynprera / I'. M. 3amanona; P. P. [lladees. —
Yopa: PUL[ baml'y, 2013 — 54 c. — DjexTpoH. Bepcus IMe4. MNyOnuKamub. —
<URL:https://elib.bashedu.ru/dl/corp/ZamanovaShafeevMetUkazReshZadachMehMolekPhiz.pdf>.

6. COOpHHK ONMMIIMATHBIX 3a7a4 1o obmier ¢usuke 2013-2014 rr. [DnekTpoHHEIH pecypcel:
METOJMYECKOE PYKOBOJICTBO MO pemeHuto (pusnueckux 3anad / P.P. [lladees, ®.K. 3akuppsHos,
A.T. XapucoB; — VYda: baml'y, 2014. — DnexTpoH. BepcHs Ted. MyOIUKaUU. —
<URL:https://elib.bashedu.ru/dl/corp/Olimp-2014.pdf>.

7. OmnpeneneHnue yHMBEPCAIbHOW Tra30BOM IMOCTOSITHHOM METOJOM H30TEPMHUYECKOTO H3MEHEHUS
cocTOsTHUS [DNeKTpOoHHBIN pecypc]: maboparopHas paborta mo MosekyasipHou ¢usuke Ned / @M.
I'updanora; P.P. ladees. — Ya: PULL baml'y, 2014. — DnekTpoH. Bepcus ned. MyOTuKaIu. —
<URL:https://elib.bashedu.ru/dl/corp/GirfanovaShafeevLabRabMolekFizike4.pdf>

8. Onpenenenne ko3P puiueHTa 00bEMHOT0 pacIIuPeHHsI KUAKOCTH TIo MeToxy drononra u I[1TU
[DnexTpoHHBIH pecypc]: mabopartopHas pabora o MonekyisipHoi ¢pusuke Ne7 / @.M. I'updaHoBa;
P.P. Iadee. — VYda: PULl baml'y, 2015. — DnexTpoH. Bepcus Ted. MyOJHUKAIWH. —
<URL:https://elib.bashedu.ru/dl/local/Girfanova Shafeev_sost lab 7_mu_2015.pdf>.

9. W3yuenwe 3aBHCHMOCTH KOX(PQUIMEHTAa TIOBEPXHOCTHOTO HATSDKGHUS pacTBOpa OT
KOHIIEHTPAIlMU ¥ TeMIlepaTypbl [DNeKTpOHHBIN pecypc]: 1abopaTopHas paboTa MO MOJIEKYJISIPHON
¢uzuke Ne9 / @.M. I'mpdanona; P.P. lladeen. — Ya: PULL baml'y, 2015. — DnexTpoH. Bepcu

rey. MyOIHKaIUY. —
<URL:https://elib.bashedu.ru/dl/local/Girfanova Shafeev_sost lab 9 mu_2015.pdf>.

10. 3amanoBa, I'.11. Mexanuka u mMosiekyisipHas ¢usuka: yueOHoe nocobue / I'.1. 3amanosa, P.P.
[Magees. — Mockaa: Hupexr-Menua, 2015 — 52 c. —
<URL:https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Mekhanika i molekularnaja
fizika 2015.pdf>.
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https://elib.bashedu.ru/dl/corp/Olimp-2012.pdf
https://elib.bashedu.ru/dl/corp/Olimp-2013.pdf
https://elib.bashedu.ru/dl/corp/ZamanovaShafeevMetUkazReshZadachMehMolekPhiz.pdf
https://elib.bashedu.ru/dl/corp/Olimp-2014.pdf
https://elib.bashedu.ru/dl/corp/GirfanovaShafeevLabRabMolekFizike4.pdf
https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_lab_7_mu_2015.pdf
https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_lab_9_mu_2015.pdf
https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Mekhanika%20i%20molekularnaja%20fizika_2015.pdf
https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Mekhanika%20i%20molekularnaja%20fizika_2015.pdf

6. MaTepuajabHO-TeXHHYeCKas 0a3a, HeOOX0AMMas] IVISl OCYIIEeCTBJIECHUS

00pa3oBaTeJILHOr0 MPoIecca Mo JUCIHIJIHHE

MarepuanbHO-TeXHUUYECKass 0a3za, HeoOxomuMmasi JUIsi OCYIIECTBICHUS 00pa30BaTEIIBHOTO

mponecca 1o JMCHUILUIMHE IIPUBEACHA B Ta6J'II/IH€:

Haumenoeanue Buo 3anamui Haumenoeanue ooopyoosanus,
CReUUaIu3UpPOBAHHBIX npPoOZPaAmMMHO20 0becneuenus
ayoumopuil, KaOuHemoe,
aabopamopuii
1 2 3

Jlocka, KOMIIBIOTEP, MYJIBTUMEIUNUHBIN IIPOEKTOP,

9KpaH

[IporpammHOe obecreueHune:

1. Windows 8 Russian. Windows Professional 8
bonbmmas ¢puzndeckas  Co— Russian Upgrade. Jlunensuss OLP NL Academic
aynutopus 02 Edition, Geccpounas.  dorosop Ne 104 or

17.06.2013 .

2. Microsoft Office Standard 2013 Russian.

Jnuenzns OLP  NL  Academic  Edition,

6eccpounasi. oroop Ne 114 ot 12.11.2014 .
YueOHast ayuTopus Ass
MPOBEJICHUS 3aHATUN
CEMUHAPCKOI0 TUIIA: [IpakTuueckue

ocka, Men, COOpHUKH 3314, KaJbKyJIATOP
aynutopuu Ne 322 ynu Ne | 3aHATUS
324 wum Ne 318 (pusmar
KOpILYC)

Yuranpueii  3a1 Nel Hayunblii 1 yueOHbIN (HOHJ, HaydHas TEPHOINKA,
(rmaBHBII  kopmyc, | CamMocTosTenpHas IMIK (momo6mok) - 3 mr, Wi-Fi goctyn mns
ATaXK) pabora MOOWJIBHBIX YCTPOMCTB, HEOTPAaHUYCHHBIH TOCTYII

kK OBbC u B/l; konmn4ecTBO Mocago4YHbIX MECT — /6.
Uurtanpubii  3am Ne2 Hayunblii 1 yueOHbIN (HOHJ, HaydHas IEPHOINKA,
(xopryc  dusmara, 2 CamMocTosTenpHas Wi-Fi  moctym s MOOWIBHBIX — YCTPOMCTB,
3TaK) pabota HeorpaHudeHHelii Jgoctyn k OBC m  BJ;

KOJIMYECTBO IOCaI0YHbIX MecT — 50.

Uuranbabii  3am Ned Hayunblit 1 y4eOHbIi HOHI, HaydHAs MEPUOIMKA,

CamocTosiTebHas . !
(kopmyc  Omodaka, 4 5 HeorpannyeHHsld goctyn k OBC wu  BJ;
3TaK) pabota KOJIMYECTBO 110CAI0UHBIX MecT — 60.
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Hpunoxenne 1

MMHOBPHAYKH POCCHHN
OI'bOY BO «bAILIKNPCKNUUN I'OCYJAPCTBEHHbBIM YHUBEPCUTET»
®U3UKO-TEXHUYECKHI UHCTUTYT

COJIEP)KAHUE PABOYEH ITPOT'PAMMBI

TUCIUTUINHBI « MoJeKkynsapHas Gu3nka» Ha 2 ceMecTp
(HaMMeHOBaHUE AUCITUTLTHHBI)
THEBHAA

(bopma o0yueHust

Buna pa6otsl O0BLeM TUCHUIITHHBI
O6mas tpynoemkocts aucuuruinasl (3ET / gyacos) 5/180
Y4eOHBIX YacOB HAa KOHTAKTHYIO PabOTy C Mpero aBaTesem: 81.7
JIEKLIUHA 48
MPAKTUYECKUX/ CEMUHAPCKUX 32
IpyTHuX (TPYyNIoBasi, MHIUBUyalbHAs! KOHCYJIBTAIIUS U MHBIC BUIBI
yueOHOM NesTeNbHOCTH, IPelyCMaTPUBAIOIIUE padOTy 00YJarOIMXCs C 1.7
npenogasarenem) (PKP)
V4eOHBIX YaCOB Ha CaMOCTOSTENIbHYIO padoty ooyuaronuxcs (CP) 36.5
Y4eOHBIX 9acOB Ha MOJTOTOBKY K 618
sK3aMeHy/3adery/nuddepennrpoBanHomy 3adery (KoHTpoib) '

®opma(bl) KOHTPOJIS:
9K3aMEH BTOPOU CeMeCTp
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dopMa n3yyeHus MaTepuaioB:

®dopma

JICKIINH, TPAKTHYECKHUE 3aHATHS, OcHoBHas 1 Sanatus TEKYILETO
CEMMHAPCKUE 3aHATHS, JOTIOJTHUTEIIbHAS o KOHTPOJIS
No nabopaTopHbIE pabOTHI, JuTepartypa, camocrosr | YCTeBaemocTn
- Tema u copepxanue caMoCTOsATeIbHAS PaboTa U CKOMEH TyeMast . KOJUIOKBUYMBI,
n/m P p Y eJbHOMN M
TPYIOEMKOCTD (B Yacax) CTy€HTaM aGoTe KOHTPOJIbHBIE
P (HOMEpa U3 CTp CHTOB paboTHI,
JIK /CEM JIP CP CITHCKA) A KOMIIBIOTEPHBIE
TECTHI | T.II.)
1 2 3 4 5 6 7 8 9
Moayas L.
MoJiekyIsipHO-KHHETHYECKAs TEOPHS.
. OcH. nutep. npoBepKa
[Tpeamer mMonekynsipHol Gpu3uKH. MeTOoabl UcCIeI0BaHUS 1. Beenenue. OcH. OMALIHEro
CBOMCTB MakpocucTeM. @Pu3NYeCKHEe BEIUYMHBI M HX 2. Beenenue JUTED. A
1. 8 5 0 5 3aJaHUs Ha
n3meperne. CuUCTeMBbl €IUHMI (PU3NYECKUX BEITHYHH. Jor. nutep. 3.6.1- D AKTHICCKIX
Cocrosinue cucTeMbl. IIpomecchl. 1. Tn.2 (§§ 1-2), 6.24 P
3 (§§1_7) 3AHATUAX
OcH. nutep.
1.§§1.2.-1.7. npoBepKa
BuyTpennss sHeprus. TemioeMKOCTb HIEAIBHOIO rasa. 2.19-20 OcH. OMALIHERO
[Tomurpormyeckue TIPOIIECCHI. MonexynsipHo- Jlor. nuTep. JUTep. A
2. 8 5 0 5 3aJaHus Ha
KUHETHYECKass Teopusi. [MIoTe3a 0 paBHOpACHpeIeICHUN 1. Tu.5 (§§ 1-7), 3.6.25 AKX TIECKIX
SHEPIUHM MO cTeneHsM cBo6onl. a3 Ban-nep-Baansca. rn.11(§§ 1-5,7) 6.65 P
2.Tul (§§ 1-5), SaHATHAX
.2 (§§ 1-5).
MaremaTtnueckue moHATHSA.  BepositHocts.  Cpennue OcH. mutep. TectupoBaHue
3HaueHus. DyHKIUA  pacupeneieHus  BEepOATHOCTEM. é 83 i112— 2.4, Och. Nel;
3 Cpennee uMciao wyacTull B oObeme. OTHOCUTEIbHAs 8 5 0 5 21'0§H§ m_ne narep. poBepKa
" | BenmnuuHa QaykTyauuid. Kunemarnueckue XxapakTepuCTUKI 1 Fﬁ 8 (§ §p '1_5) 3.6.66 — JIOMAIITHETO
MoJieKyasipHoro aBwxkenus. Jlasnenuwe. Temmeparypa. 1.9 ('§§ 1-7). , 6.101 3aJJaHus Ha
OmnpITHAasE TpOBEpKa 3aKOHA pacrpenesneHus: Makcsea. .10 (§§ 1-3), MPAaKTUIECKUX
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bapomerpuueckas  ¢opmyma.  ATMmocdepa  IUIaHET. I'n.12 (§§ 1-6). 3aHATHUSAX
DKCIEpUMEHTAIIbHAS IpoBEpKa pacrpeieneHus 2.Tn.2 (§§ 1-2).
boneimana. [TogneMmuas cuna. I'n.3 (§§ 2-5).

I'n.4 (§§ 1-7),

I'n9 (§§ 1,2,7).

OcH. nuTep.
Monenb Maxkcsemnina-bonsimana. Hepaznuuumoctb 1.§§2.4. OcH. KonTponbhas
yacTull. PacnpeneneHue pasmIuUUMBIX MEXAY COOOM 8 5 ,%io§11§ ;SI;?) JHTEP. pabora Nel;
yacTull Mo HSHeprusiM. Pacder nBmwkeHuss OpPOYHOBCKOM 1 Fﬁ.l 2 (8 '2)' 3.6.101 - Konnoksuym
yacTuIbl. Bpamarensnoe 6poyHOBCKOE IBHKEHHE. 2.Tn3 (8§ 1-4), 6.136 Nel.

.14 (§§ 1-3).

Moay.s I1.
OcHoBbI TepMoauHAMUKH. PeajibHble ra3bl, ;KMIKOCTH U TBep/ble TeJa.

OcH. nurep.

1.§§3.1.-35..

2.§§27 Ocn IpOBepKa
HepasenctBo Kimaysuyca. Dutponus. Cratuct. xapaxkrtep Jlom. nutep. ) JIOMAIITHETO
BTOpPOI'0 Hauyajla TEPMOAMHAMUKU. MI3MeHeHne sHTponuu B 4 3 1.Tn.4 (§§ 1-4), gngeféY B 3aJIaHUA HaA
HeoOpaTUMBIX ITPOIECCaX. ri13 (§§ 1-4), 6.153 IPAKTHYECKUX

.14 (§§ 1-5). ' 3aHATUSIX

2.Tn.5

(§§ 2,4.5).

OcH. nutep.

1.§§3.5. MpOBEpPKa
CBoOoxnast n»Heprus. Outanbnus. @Dynkius [udOca. 2.83 28 Och. JOMAIITHETO
CootHomenust Maxkcgesna. @opMyIibl ISl TEIIOEMKOCTEM. 4 3 {[011} ' JAILH(T§62) gnge& 4_ | 337aHusd Ha
OCHOBHO# KpUTEPHUH T/ yCTOHYNBOCTH. FJ'IIJ(I)' (8§ 2’3’)' 6.190 MPaKTHYECKIX

2.Tm5 (§§ 1-5), SaHATHAX

I'n.6 (§ 2).
VYpasuenne Knaneiipona-Kiaysuyca. YpaBuenue Ban-nep OcH. nutep. OcH. TectupoBanue
-Baanbca.  IloBepxHocTtHoe  HaTsbkenue.  CTpykTypa 4 3 1.§§5.1.-5.2. nuTep. Ne2;
KUIKOCTEH. XMMHMYECKMM  TIOTEHIMAl M YCIOBHS 2. §§29-33, 36 3.6.295— | mpoBepka
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paBHOBECHUS (has. CtpyKTyphI KK. CreneHb Homn. nutep. 6.362 JIOMAILHETO
YHOOPAMOYEHHOCTH B OKHAKHX KpHCTawiax. Da3oBble 1. Tn.15 (§§ 1-9), 3a7aHus Ha
nepexozsl. CBolicTBa U aHu30Tponus cBoicTs JKK. .16 (§§ 1-5), IPAKTUYECKUX

ri.15 (§§ 1-5). 3aHATHUAX

In.21 (§§ 1-

5),rm.23 (§§ 1-2, 4),

.24 (§§ 1-

2),r1.25 (§§ 1-3).

2.Tn.7 (§§ 1-8).

.10 (§§ 4-6),

11 (§§ 1-4),

12 (§§ 1-8),

13 (§§ 1-5).

Och. KoHnTtposbHas
Bunsr npoueccoB nepenoca. [Iporiecce nepeHoca B razax. OCHOB. JHTED.
JUTEP. pabora Ne2;

@usnueckue SBICHHUS B pPa3peKEHHBIX rasax. SIBieHus 4 3 45 |1.6.1.-6.3.

2. §§49-55 3.6.191 - | KomtokBuym
MepeHoca B TBEPAbIX TeNaX U KHUIKOCTSX. . 6.227 Nod.
Bcero yacoB: 48 32 36.5
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