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1. Ilepedyenn nuIaHNpyeMbIX pe3yJIbTATOB 00y4eHHS MO0 JUCHHUIINHE, COOTHECEHHBIX €

YCTaHOBJIEHHBIMHU B 00pa30BaTe/IbHOI POrpaMMe HHAUKATOPAMH 10CTHKEHUSI

[To uToram OoCBOGHMSI AUCHUILUIMHBI OOYYarOUIUNCS JOJIKEH AOCTUYb CIEAYIOIIUX PEe3yJbTaTOB

KOMIIeTeHI M

o0Oy4eHusI:
Kareropuss | ®opmupyemass | Koa m HammMeHoOBaHHe Pe3yabTaThl 00yueHus
(rpynma) KOMIIeTeHIUSA HHIUKATOPA 10 JUCIUIIJINHE
KOMIleTeHI] | (C ykazaHuem AOCTHKEHM S
1707 K0/1a) KOMIIeTeHIIUH

OIIK-1. OIIK-1.1. 3Hate OCHOBHBEIC | 3HATH:

Criocoben TIOHSTHS u MOJIENH | — OCHOBHBIE TIOHSTHS I MOJICITH

MIPUMEHSATH MOJIEKYIApHOW ~ (pvBuKH ¥ | MONeKyisipHoH — piBuku U

0a30BbIC 3HAHUS B | TCPMOJAUHAMUKI; 3aKOHBI | TEPMOAMHAMUKY,

obnactn (GU3KKH | MONEKYIApHOW ~ (DMBMKM ¥ | —  3aKOHBI  MOJIEKYIISIPHOM

1 paguoU3UKU M | TEPMOAMHAMUKY; (Di3rdecKre | (DMBHKH 1 TePMOIMHAMIIKH,

HCIOIb30BaTh HX | IPHUHIIUIBI neiictBusl | —  (DUBMYECKWE — TPUHIIMIIBI

B 000opyIoBaHusl, JICHCTBUS 000pyaoBaHMs,

MPOopECCHOHANBH | MpPEHA3HAYESHHOTO JUISL | TIPEIHA3HAYECHHOTO JUTSL

Ol NIeSITEeNHbHOCTH, | UCCICNOBAHHS TEIUIOBBIX | UCCIICNOBAHHS TETUIOBBIX

B TOM UYHCJIE B | SBICHUM W  BaKyyMHOM | SIBJICHWI U BAKYYMHO! TEXHHKU.

chepe TEXHHKIL

TeJarorndecKomn OIIK-1.2. YMmers HOHMMATh, | YMETH:

JeSITEITbHOCTH. u3narath M KPUTHYECKW | — TOHWMArh, W3Jararb |
OLICHUBATH 0a30BYIO | KPUTHYECKU OLICHHBATh
00IIehH3IIECKYI0 0a3oByIO 00IIe(hH3IYIECKyI0
uHpoOpMaIMI0O B o0nacTv | MHpOpMaIMiO B 00JIacTH
TEIUIOBBIX SIBJICHUI B | TEIUIOBBIX SIBJICHUI B
MaKpOCUCTEMAX; MaKpOCHUCTEMaX,;

HCTIONB30BaTh 3aKOHBI | —  WCIOJB30BaTh  3aKOHBI
MOJIEKYJSIpHOH ~ (DMBHKK ISl | MOJIEKYJSIpHOH — pvBMKH TSt
pelCHYS] TUMHYHBIX 33]a4 WM | PEIICHUS] TUIMYHBIX 33734 U
OIICHHBATH TIOJTyYCHHBIC | OLCHUBATh MOJTyYeHHBIC
pe3yNbTaThl,  CTAaBUTh W | PE3YJBTaThl;
pelars MPOCTEHIIME | —  CTaBUTH U pelarb
SKCMIEPUMEHTATBHBIC  3371a4d | MPOCTEHIIIHE
TI0 MOJIEKYJIIPHOH (pU3HKe. 9KCTIEPUMEHTATBHBIC 387IaUX TI0
MOJICKYJISIPHOM (DH3HKE.
OIIK-1.3. Bnagets | Brnanets:
(busnuecKkumMu U | — MOHATHIHBIM armapaToM M
MaTEMATHYCCKUMU METOAaMU PEeUICHUA
MeToAaMu 00paboTKu ¥ | IMpodeccHOHANBHBIX 3371ay;
aHanmu3a WH(OpMAIlMM B | — KJIIOYEBBIMHM acClEKTaMH B
obnactu TEIUIOBBIX | 00JAaCTH TEIJIOBBIX SBJICHUI
SIBIICHUU B MaKpOCHUCTEMAX. B MaKpoOCHCTEMaAXx.

OIIK-2. OIIK-2.1. 3nare: oHepruu | 3HATE:

Cnocoben B3aUMO/IEVCTBYSL, o0ume | — TEOpeTUYEeCKHe OCHOBHI,

IIPOBOIUTH CBOICTBa )KI/I,Z[KOCTGﬁ " ra3osB, OCHOBHBIC ITIOHATHS, 3aKOHBI

OKCTICPUMEHTAIIBH | KHHEMATHKY JBIDKCHUS | U MOJICNT KJIACCHYECKOH |

ble U | KHJIKOCTH; THIBI | COBPEMEHHOM (DU3UKHY;

TEOpEeTUYECKUe neopMalmii  TBEPABIX TeJ, | — OCHOBHBIE TEOPETHYECKHE

Hay4HbIC BCJIIMYUHBI X | U OKCIICPUMEHTAJILHBIC

HCCIICI0BaHUS XapaKTEPU3YIOLLIIE; METOABI HCCIIeIOBaHUS




00BEKTOB, CUCTEM
u HPOIIECCOB,
oOpabaTeiBaTh U
NPE/ICTABIIATh
AKCIIEPHUMEHTAIBH
bI¢ JAHHEIE.

OCHOBHBIE TIOHSTHS U 3aKOHBI
KOJIE0ATENIEHOrO M BOJIHOBOIO
JIBIKEHVS.

(¢u3MUecKuX TPOLECCOB U
3aKOHOB;

— OCHOBHEIE TTOHSITHS U 3aKOHBI
KOJIEOATEILHOTO ¥ BOJIHOBOIO
JIBYDKEHIS,

— METOJIOJIOTHIO ITOCTPOCHHUS
MaTeMaTHYeCKUX Mojeleld U

MPOBEICHUS
BBIYHCIUTEITFHOTO
9KCIIEpPUMEHTA [IPH PELICHUH
TEOPETUIECKUX u
MIPUKJIATHBIX 3a/1a4.

OIIK-2.2. Ymerb: | YMeTh:

OTIPEZIEIISTH pa3MEepHOCTH | — MNPUMEHSTh (U3NYECKUe

(H3IIECKIX BEJIMYMH, | 3aKOHBI M MaTeMaTHYeCKUl

rcrnons3oBath cucreMy CU u | ammapart i pemeHus 3a/1a4;

METOJT pazMepHocTeit; | — paborathb Ha

ONpeNeNsiTh  TepeMellieHre, | 1abopaTopHOM

CKOPOCTb W YCKOpeHHe B | 000pYIOBaHWU;

BEKTOPHOM M KOOPAMHATHOM | — IUIAHUPOBATH U MPOBOIUTH

(hopmax. 3KCIIEPUMEHTAIbHBIC u

AMUTAIIOHHBIC
WCCIIEIOBAHUS B IIPEIMETHON
obmacTu;
- aHaJM3MPOBATh,
WHTEPIIPETHPOBATH "
OLICHUBATh CTCIICHb
JIOCTOBEPHOCTH pPe3yJIbTaTOB,
[IOJIy9€HHBIX C TOMOIIBIO
AKCIIEPUMEHTAIBHBIX u
TEOPETUIECKUX METOJIOB
WCCIICTOBAHMS.

OIIK-2.3. Bnaners | Brnanets:

METOIOJIOTHEN — OCHOBaMH (bPISI/IlIeCKOFO

OHpeI[eJ'IeHI/IH MBIIIJICHUA, CHUCTEMOU

XapaKTCPUCTHUK 00BEKTOB
B Pa3HBIX CHUCTEMAx
OTCYCTaA.

0a30BbIX (DyHIaMEHTAIBHBIX
MOHSATUH B  IPEIMETHOMI
obmacTu;

— HaBbIKAMH TIPOBEACHUS
TEOPETHIECKOTO u
71ab0paTopHOTO
9KCIIEPUMEHTOB M METOJaMH
OIIEHKH JTOCTOBEPHOCTH
MIOJTy9YE€HHBIX PE3YJIbTATOB;

— MeTrojaMu 00pabOTKU u
aHam3a
AKCIIEPUMEHTAIBHON u
TEOPETUUYECKOU
nHpOPMAIINH.




2. lleab 1 MecTO TMCHUILUIMHBI B CTPYKTYpe 00pa3oBaTe/bHOI MPorpaMMbl

Hucuutuimna «Monekynsapras ¢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 (DU3MKU, METOZOB (PU3MUECKOTO HMCCIEI0BAaHUS; (OPMHUPOBAHUE
MPABWJIBHOTO MOHMMAHHUS TPAHULl NMPUMEHUMOCTH PA3IMYHBIX (DU3MUECKUX MOHSTUN, 3aKOHOB,
TEOPHH, yYMEHHE OIEHUTh JOCTOBEPHOCTb  pE3yNbTATOB, TOJIYYEHHBIX C  IOMOIIBIO
9KCIIEPUMEHTAIBHBIX METOJOB HCCIEIOBaHUSA; BBIPAOOTKA y CTYACHTOB MPHEMOB U HaBHIKOB
peleHnst KOHKPETHBIX 3a/1a4 U3 pa3HbIX o0nacTeil pusukw.

Jlis OCBOEHMSI UCHUIUIMHBI HEOOXOJAMMBI KOMIIETEHUHH, C(HOPMHUPOBAHHBIE B paMKax
U3yUYCHHs CIEAYIOIINX JUCIHUIUIMH: MaTeMaTHYECKUH aHalu3 W aHAIUTHYECKas TeoMeTpus. A
UMEHHO: BJIaJeTh OCHOBaMHU AU(PGEpeHINaTbHOT0 M HMHTErPalbHOIO HCYHUCIEHUS, pellaTh
npocreiie nuddepeHaIbHble  YPAaBHEHHS;, BBIYHCIATH NPOM3BOJIHBIE U ONpEACICHHBIE WU
HEolpeieNIeHHbIE MHTErpajibl OT OCHOBHBIX MaTeMaTHYeCKUX (YHKIIM, MCIOJIb30BaTh CBOMCTBA
BEKTOPOB, YMETh JIEIaTh TEOMETPUUYECKHIE TOCTPOSHHSI X BECTH PACUETHI IO ITHM YEPTEIKaM.

[To okOHYaHMIO M3y4YEHUS AUCHUIUIMHBI «MonekynspHas (U3MKa» CTYICHT IOJDKEH 3HATh
OCHOBHBIC (DM3MUYECKUE SIBICHUS M 3aKOHBI: 3aKOHBI MOJICKYJISIPHO-KHHETHYECKOH TEOpUH U
TepMoauHaMHUKU. CTYJEHT JI0JDKEH YMETh: pemaTh (U3nYecKue 3a7auu 1o BCeM TeMaM; MPOBOIUTh
OKCIIEPUMEHTAIBHBIE HCCIICAOBAHUS PpA3IMYHBIX (PU3MUECKUX SBJICHUH, OICHUBATH CTEIEHb
JIOCTOBEPHOCTH  PE3yJIbTaTOB, TMOJYYEHHBIX C TIOMOINBIO JKCIEPUMEHTAJIbHBIX METO/OB
WCCJIEI0BAHNM, IPOBOAUTH OLIEHKY ITOIPEIIHOCTEN N3MEPEHUN.

O6bem aucuumuHbel «MonekynspHas (usuka» cocTtaBisgeT S5 3aueTHhIX enuHun, 180
aKkaJeMuJecknx daca, B ToMm umcie 113.9 wyaca, BBIICJICHHBIX Ha KOHTAKTHYIO paboTy
oOydaromuxcsi ¢ mnpernojaBaTeneM. KToroBwie (opMbl KOHTpoIsa: 3aueT ([0 JiabopaTOpHBIM
pabotam), KOHTPOJIbHBIEC PAOOTHI (IO PEIICHHUIO 3aa4), FK3aMeH (TI0 BCeH TUCIHUIUIUHE).

3. ConepxaHue padoueii nporpaMmbl (00beM TUCHHUIJIMHBI, TUIIBI U BUIbI
yueOHBIX 3aHATHH, y4eOHO-MeToAuYeCKoe o0ecnedeHne CaMOCTOATeIbHOI
padoThI 00YYAKOIIMXCH)

Coneprkanne paboueli mporpaMMel npeactapiieHo B [Ipunoxenun 1



4, DoHJ OLIEHOYHBIX CpeaACTB MO JUMCHUIIJIHHE

4.1. llepeyeHb HHANKATOPOB JOCTHKEHUSI KOMIIETEHIMI ¢ YKa3aHHEM IJIAHUPYEMbIX
pe3yJbTaToB 00y4eHHs M0 JUCHUILINHE (MOYJ/II0), COOTHECEHHBIX C YCTAHOBJIEHHBIMU B
o0pa3oBaTe/ibHOI MpPOrpaMMe MHAMKATOPAMU JO0CTHKEHUs KOMIleTeHIuil. Onucanue
NnoKa3areJsieil M KpUTepreB OLEHNBAHUSA Pe3yJIbTATOB 00y4eHHUs MO JUCHUILIHHE (MO1YJII0),

Kox u ¢popmynupoBka KOMIETEHIINH

OIMMCAHHUE IIKAJ OIICHUBAHUA

OIIK-1: CriocobeH mpuMeHsATh 0a30BbIe 3HAHUSA B 00acTH (HU3UKHA U PATUOPUZHKU H
UCIIOJIb30BaTh WX B MPO(ECCUOHATLHOM NEATEIHHOCTH, B TOM YUCIE B Cepe Mmeaarornieckoi

ACATCIIBHOCTH.
Kpurepuu ornienuBanust pe3yiabTaToB 0OOyUeHHs
2 («He 3
4
Koa n yaoBieTBopu | («YI0BIETBO («Xopotoy) 5)
HauMeHoBaHue | Pe3yabTarbl TEIBHOY) PHUTEIBEHOY) p («OTuHOY)
HHAUKATOpa oﬁyqe}mﬂ mo CTy,Z[eHT
JOCTHKEHHUS JUCHHUILIMHE CryneHt Cryaent HaGDAT OT Crynent
KOMIIETeH U HaOpain ot 0 | mHabpai ot 45 p Haopai ot 80
60 — 10 79
—no 44 — 1059 — 100 6amoB
OaoB
OayI0B OayI0B
OIIK-1.1. 3Hath | 3HATH: CryneHt He | CrygeHt B | Ctynent 3HaeT: | CTyIeHT 3HaeT:
OCHOBHBIC TIOHSTUS H | — OCHOBHBIC | 3HAET WIIM 3HACT | LIEJIOM 3HAET: - OCHOBHBIE | — OCHOBHBIC
MOJIENTA MOJICKYJISIDHON | TIOHSATHS M MOJIENH | C OONBIIUMH | — OCHOBHbBIC | MOHSITHS, MOHSATHS,
br3ukn U | MOJICKYJISPHO#M npobenamu: MOHSATHS, 3aKOHBI, MOJICITU | 3aKOHBI,
TEPMOIMHAMUKY, bu3uKu u| - OCHOBHBIC | 3aKOHBI, MOJICITH | U METOJIbI | MOAENH u
3aKOHBI MOJICKYJISIPHOW | TEPMOJMHAMUKH; MOHSATHS, u METOJIbI | M3Yy4aeMbIX METO/IBI
br3ukn u| - 3aKOHBI | 3aKOHBI, MOJCTH | H3y4aeMbIX JICIHIUINH; H3y4aeMbIX
TEPMOIMHAMUKY, MOJIEKYJISIPHOM u METOJIbl | JUCHHUILIHH; —  KOHUEMIUH, | JUCHHUILTHH;
(srueckue GbuzrKu U | U3y4aeMbIX —  KOHIICILNH, | JIeXKaIHne B | — KOHIEIIIWH,
TIPHUHIUTIBL z[eﬁcmm TepMO}:[I/IHaMI/H(I/I; JUCHUIIIINH, Jiexamue B OCHOBE Jiexamue B
000pyIoBaHuS, - (dmBuueckre | —  KOHIEMIUHU, | OCHOBE COBPEMEHHBIX OCHOBE
MPEIHA3HAYCHHOI'O I | NPUHIIAIIBI JICXKalue B COBPEMEHHBIX (I)I/I3I/I‘IGCKI/IX u COBPEMEHHBIX
HCCIIC/IOBAHUS JICHCTBUS OCHOBE ¢busnyeckux ¥ | MareMaTtHuecku | QU3MYECKUX U
TEIUIOBBIX SIBJIEHUM M O60py}:[OBaHI/IH, COBPEMEHHBIX MaTeMaTH4YCCKU X Teopnﬁ; MaTe€MaTHU4YCCKU
BAKYYMHOM TEXHHK. MPE/IHA3HAYCHHOTO | (U3MYECKUX U | X TEOpHH; - TPaHUIIBI | X TEOPHii;
IVl WCCIIC/IOBAHMS | MATEeMaTHYECKU | — TPaHUIBI | MPUMEHUMOCTH | — TPaHUIBI
TEIUIOBBIX SIBJICHUN | X TEOPHIA; MPUMEHUMOCTH | Pa3IHYHbIX MPUMEHUMOCTH
" BaKyyMHO# | — TPaHUIBI | Pa3INYHBIX busmueckux Ppa3INYHBIX
TEXHHUKH. MPUMEHUMOCTH | (DPU3UUECKHUX MOHSTHH, (busmueckux
Pa3IUYHBIX TIOHSATHUH, 3aKOHOB U | TIOHSTHUH,
bu3nIecKux 3aKOHOB U | TeOpHii; 3aKOHOB "
HOHATHH, Teopui; - IPaHULBl | TEOPUH;
3aKOHOB n — TpaHUIbL MPpUMEHUMOCTHU — TpaHUIIbI
Teopnﬁ; MPpUMEHUMOCTHU MaTeMaTHYCCKO MNPpUMEHHUMOCTHU
- TPaHUIBI | MATEeMAaTHYECKO | rO ammapara H | MaTeMaTHYecKO
NPUMEHUMOCTH | TO ammapaTa ¥ | METOJOB, HO | ro ammapaTta |
MaTeMaTH4eCKO | METOJOB, HO | J0MmycKaet METO/IOB.
ro amnmapara | | JOMyCKaeT HE3HAYUTEIIBHBI
METO/IOB. rpyObIe € OIIHOKH.
OIINOKH.
OIIK-1.2. Ymets | YMeTs: Crynenr He | CtyneHr B | CryneHnt ymeetr: | CTyaeHT yMeeT:
NOHUMAaTh, W3NaraTh W | — MOHUMATh, | yMEeT: LEJIOM YMEET: MOHUMATB, MOHUMATh,
KPUTUYCCKH OLICHMBATHL | MU3JlaraTb n | IOHUMATh, IIOHUMATh, Hn3jaaraTtb u u3jaraTtb H
6330By10 KpUTHICCKA Hnu3jaraTtb u Hn3jaaraTtb u PUMEHATH MPpUMCEHATH
0011e(hI3UIECKYIO OIICHVBATh 0a30BYI0 | IPUMEHSTh TIPUMEHSITh OCHOBHBIE OCHOBHBIE




HH(POPMALHIO B | OOIIC(HU3NICCKYI0O | OCHOBHEIC OCHOBHEIC MTOHATHUS U | TOHATHS u
obmactu TCIUIOBBIX | MHPOPMAIWIO B | TIOHATHS U | TIOHATHSA U | KOHLEHINU KOHLICTIINH
SBIICHUH B | 00MacTv TEIUIOBBIX | KOHIEIINH KOHLICTILUH COBPEMEHHBIX COBPEMCHHBIX
MaKpOCHCTEMAX; SIBIICHHI B | COBPEMEHHBIX COBPEMEHHBIX €CTECTBEHHO- €CTECTBEHHO-
UCTIONB30BaTh 3aKOHBI | MAKpOCHCTEMAX; €CTECTBEHHO- €CTECTBEHHO- HayYYHBIX HaYYIHBIX
MOJIEKYIIpHON (pr3uku | — WCIIONb30BaTh | HAyYHBIX Hay4YHBIX Teopuit IIpU | TEOpUil npu
JUTIsL peLIeHusI | 3aKOHBI TEOpUH IIpU | TEOpUil IIpYU | peLIeHUH pelieHnn
THIIMYHBIX  33J@4 W | MOJIEKYJISIPHOM pereHnu pereHnu TEOPETHYECKUX | TEOPETHYECKUX
OLICHHBATb 1763191 JUI1 | TEOPETHYECKUX | TEOPETHYECKUX | W MPAaKTHYECKUX | U
TIOJTyYEHHBIE pereHus U MPAaKTUYECKHUX | W MPAKTUYECKHUX | 3ajad, HO | TIPaKTHYECKUX
pe3yNIbTaThl; CTABUTh M | TUITMYHBIX 3a/ad M | 3ajad. 3aja4, HO | JOIyCKaet 3ajad.
peliarb  MpOCTEHIINE | OLEHHUBATH JIOIyCKaeT HE3HAYHUTEIILHBI
9KCTIEPHMEHTAIbHbIC TIOJTy4EeHHbIC rpyOble € OIIUOKH.
3a1a9m1 10 | pe3yJbTarthL; OIITNOKH.
MOJIEKYJISIPHON — CTaBUTb U peLLaTh
(rsuke. TIpOCTEeHIIITIe
9KCTIEPHMEHTAIBHBI
€ 3agaum 10
MOJIEKYIIAPHOU
¢u3uke.
OIIK-1.3. Bnagers | Bnanets: CryneHr He | CtyzmeHt B | CryneHr CryneHt
¢busnyeckuMu M | — TOHATUHHBIM | BIAJEET: LIEJIOM BJIaJICeT: | BIIAJCET: BIIAJICET:
MaTeMaTU4ECKUMU anmnaparom U | — NOHATUUHBIM | — MOHATHUUHBIM | — MOHATUHUHBIM | — HOHATHUHHBIM
METOJIaMH METOJlaMHU anmapaToM W | anmapaToM W | anmapaToM W | anmapaTtoM  u
00paboTku U | pelieHus METOJIaMHU METOJlaMU METOoJlaMU METOJlaMU
aHaIM3a poeCCHOHANBH | pEIICHU] pemeHns pemeHns pemeHns
HHPOpPMALTTH B | BIX 3a1aY; npodeccHoHanb | mpodeccHoHanb | mpodeccHoHans | mpodeccruoHan
o0acTH  TEIIOBBIX | —  KIIIOYEBBIMHU | HBIX 33/1a4; HBIX 33/1a4; HBIX 33/1a4; BHBIX 33/1a4;
SIBJICHUH B | acmeKTaMu B | — KIIOYEBBIMH | — KIFOYEBBIMH | — KIIOYEBBIMH | — KIFOUEBBIMH
MaKpOCHCTEMaX. obmactn acTieKTaMu acTieKTaMu acTieKTaMu acTeKTaMu
TEIUIOBBIX ¢usndeckux W | GU3MUECKUX U | QU3HUYSCKUX U | PU3HYCCKUX W
SIBJICHU I B | MaTeMaTH4YeCKH | MaTeMaTHYEeCKH | MaTeMaTHYeCKH | MaTeMaTHYECKH
MAaKpOCHCTEMAX. X TEOPHUH. X TEOpHUH, HO | X TEOpHUH, HO | X TCOPHIl.
JIOIyCKaeT JIOIyCKaeT
rpyObie HE3HAYUTEIIbHBI
OLIHOKH. € OIIUOKH.
Koxn u popmynrpoBka KOMIETEHIINH
OIIK-2: CnocoOeH MpOBOJIUTH HSKCHEPUMEHTAJIbHBIE W TEOPETHUECKUE Hay4dHbIE
UcCleIoOBaHUsI  OOBEKTOB, CHCTEM M  MpOIECccCOB, 00pabaTbiBaTh U  IPEACTABIATh

SKCIICPUMCHTAJILHBIC JTaHHBIC.

Kputepun onieHuBaHMs pe3yabTaToOB 00ydeHUs

2 («He 3
4
Kon u ynoBieTBopH | («YI0BIETBO («Xoporoy) 5
HauMeHoBaHue | Pesyabrarthl TEIBHO») PUTEIIBHOY) p («OTnnuHO»)
HHAMKATOpPA o0y4eHus 1o Cryment
AOCTHKEHH S AUCLHUILIMHE Crynenr CryneHt Ha6yan o1 CryneHt
KOMIIETeHIH U HaOpan ot 0 | Habpaiu ot 45 p Habpan ot 80
60 — 10 79
—no 44 — 10 59 — 100 6annos
OasoB
6au10B 0aoB
OIIK-2.1. 3Hate: | 3HATh: Crynenr He | CtyneHr B | Crynenr 3HaeT: | CTyIeHT 3HaeT:
OHEPrun — TCEOPETHUYCCKUEC | 3HACT WM 3HACT | LECJIOM 3HACT: - -
mamoneﬁcnsm; OCHOBBI, q)p ArMEeHTapHO: - TCOPETUYCCKHUE TCOPETUYCCKHUEC
06III,I/I€ CBOICTBa OCHOBHEIC — TCOPETUYCCKHUE OCHOBBI, OCHOBBI,
)KI/I)IKOC'I‘eﬁ n TasoB, TIOHATHUS, 3aKOHBI TCOPECTUICCKHUEC OCHOBBI, OCHOBHBIC OCHOBHBIC
KMHEMATUKY JBIKCHUA u MOaCIn OCHOBEHI, OCHOBHBIC IIOHATHUA, TIOHATUA,




JKUIIKOCTY; THIBI | KJIACCUYECKOW U | OCHOBHBIE MOHSATHS, 3aKOHBI U | 3aKOHBI u
Jedopmarmii TBEpApIX | COBPEMEHHON TIOHSATHS, 3aKOHBI U | MOZAEIH MOJIENHN
TEJ, BEMMUMHBI WX | (HU3HKH; 3aKOHBI U | MOIEIH KIJIACCHYECKON KJIACCHYECKON
XapaKTepU3YIOLIHE; - OCHOBHBIE | MOJENU KJIACCUYECKON U | U COBPEMEHHOH | M COBPEMEHHOM
OCHOBHBIE TIOHATHS W | TEOPETUYECKHUE U | KIACCHYECKOM M | COBPEMEHHOU ¢bm3uky; ¢bm3uKy;
3aKOHBI JKCHEPUMEHTANb | COBPEMEHHOMN ¢bm3uky; - OCHOBHBIE | —  OCHOBHEBIE
Korne0aTesIbHOTO U | HBIE MeTonbl | (GH3NKY; - OCHOBHBIE | TEOPETHYECKHE | TEOPETHYECKUE
BOJIHOBOTO JIBIDKCHUSL. | HCCIIEIOBaHUSA - OCHOBHBIE | TEOpeTHYECKHE | U u
¢busYecKuX TeopeThdyeckue | u 9KCHEPUMEHTANl | IKCIEepHUMEHTa
IIPOLIECCOB u| u 9KCIEPUMEHTA | bHBIE METOJBI | JIbHBIE METOHABI
3aKOHOB; SKCHEpUMEHTAN | bHBIE METOJBl | HCCIECA0BaHUA UCCIICI0BaHUS
- OCHOBHBIE | BHBIE€ METOJbl | UCCICAOBaHUA br3nyecKnx bu3nyecKknx
TOHSTHS U 3aKOHBI | MCCIIEJOBaHUS ¢br3nyecKnx IIPOLECCOB U | IPOLECCOB U
KOJNEOATebHOTO ¥ | (PH3HYECKUX MPOIIECCOB W | 3aKOHOB; 3aKOHOB;
BOJIHOBOTO MIPOLECCOB M | 3aKOHOB; - TPaHULBI | — TPaHUIIbI
JBIDKCHUS, 3aKOHOB; - TpaHHLBl | TPUMEHUMOCTH | HPUMEHHMOCTH
— METOJOJOTHIO | — TPaHHULbl | MPUMEHUMOCTH | H3Yy4YEHHBIX H3y4YEHHBIX
MIOCTPOEHHUS MIPUMEHUMOCTH | H3y4YEHHBIX 3aKOHOB U | 3aKOHOB u
MaTEMAaTUYECKUX | H3YYCHHBIX 3aKOHOB U | METOMOB; METOJIOB;
Mozenei U | 3aKOHOB U | METONOB; — METOJOJIOTUIO | — METOAOJIOTHIO
MIPOBEACHUS METO/IOB; — METOJIOJIOTHIO | MMOCTPOCHUS MIOCTPOCHUS
BBIUHCIUTEIBHOI | — METOMOJIOTHIO | TIOCTPOEHUS MaTeMaTHYECKH | MaTeMaTHYECKH
0 DJKCIEpUMEHTAa | MOCTPOEHUS MaTeMaTHYeCKH | X Mofelell u | X Mojaened W
pu pelleHNH | MaTeMaTHUeCKHd | X Mojelell u | IpoBeIeHUA MIPOBEACHUS
TEOPETHYECKHX M | X MOJeNed U | MPOBEACHUs BBIYUCIIUTEIBHO | BBIYMCIUTEIbH
MIPHUKIIAJHBIX MIPOBEACHUS BBIYUCIIUTENBHO | TO oro
3a1a4. BBIYUCIIUTENBHO | IO JKCIEPUMEHTA JKCIEPUMEHTA
ro JKCIEPUMEHTA OpH  PELUICHWH | IPU  pPELICHUU
JKCHEPUMEHTA OPH  PELICHUH | TEOPETUYECKUX | TEOPETHUYECKUX
IpH  PEIICHUH | TEOPETHYECKUX | U MPHUKIAJHBIX | M MPUKIATHBIX
TEOPETHYECKUX | U TPHUKJIAIAHBIX | 3a7ad, HO | 3az7ad.
U TpUKIATHBIX | 3a7ad, HO | JIOILyCKaeT
3a/1a4. JIOILyCKaeT HE3HAUUTENIbHBI
rpyobie € OIIMOKH.
OIIMOKHU.
OIIK-2.2. Ymetb: | YMeTh: CryneHt He | CTyneHt B | Crynent ymeet: | CTyneHT ymeerT:
OIPENEIATh — IPUMEHATh | YMEeT: IIEJIOM yMeEeT: —  TPUMEHATh | — IPHUMEHSThH
pa3sMEPHOCTU ¢dusrueckne —  TPUMEHATh | —  TNPHUMEHATH | (PU3NIEecKue ¢busnyeckue
(pM3MUECKUX BENMYMH, | 3aKOHBI U | Qusmyeckue N EEONIE 3aKOHBI U | 3aKOHBI u
UCTIONB30BaTh CUCTEMY | MATEMAaTHUYECKUH | 3aKOHBI U | 3aKOHBEI U | MareMaTHYeCKH | MaTeMaTH4YECK
cu u METOJ | ammapar 7 | MaTeMaTU4YecKd | MaTeMaTW4ecKd | W anmapar s | uil arnmnapar
Pa3MEPHOCTEN; peleHus 3a1a4; W ammapaTr Ui | ¥ ammapaT Ui | peIIeHHs 3a1ad; | JUIS  peleHHS
OIPENEIATh — paboTaTh Ha | pelieHUs 3ajad; | peureHus 3ajad; | — padotaTh Ha | 3aj1auy;
HepeMELLCHYE, 712a00paTOpHOM — paborath Ha | — paboTaTh Ha | JlabOpaTOpHOM — pabortaTh Ha
CKOPOCTh M YCKOpEHHE | 000pyJ0BaHMU; 112a00paTOpHOM nmabopaTopHOM o0opynoBanuy; | J1abOPaTOPHOM
B BEKTOPHON U | — IJIaHUpOBaTh U | oOOpynoBaHHM; | OOOPYIOBaHHM; | — IUIAHUPOBATH | OOOPYIOBAHUM;
KOOP/IHATHON IIPOBOJUTH — IJaHUPOBaTh | — MJIAHHUPOBATH | U HPOBOJUTH | — IUIAHUPOBATH
(hopmax. JKCIIEPUMEHTANb | U HPOBOAMTH | U  NPOBOAMUTH | JKCIEPUMEHTal | U  IPOBOAUTH
HBIE U | DKCHEPUMEHTAN | 3KCHEPUMEHTANl | bHBIE U | DKCIEPHUMEHTa
HMMUTaLlUOHHBIE bHBIC U | BHEIC Y | UMHUTAIMOHHBIC | JIBHBIE U
HCCJIENOBAaHUS B | UMHUTALMOHHbIE | MMHUTALMOHHBIE | UCCIIECNOBaHMS B | UMUTALMOHHbBIE
MIpeIMETHON HCCJIEIOBAaHUS B | UCCIICNOBAHMS B | IPEIMETHOU HCCIIEI0OBaHMs
o0rnacry; NpeaMEeTHON MpeaMeTHO N obnacTw; B IpEeIMETHOU
— aHaNU3UpOBaTh, | obOIaCTH; obacru; - o0acTH;
HHTEPIPETHPOBA | — - aHATM3UPOBATh, | —
Tb W OLICHUBATH | aHATM3UPOBATH, | AHATU3MPOBATH, | MHTEPIPETUPOBA | AHAIHU3HPOBATH,
CTCIICHb UHTEPIPETUPOBA | UHTEPIPETHPOBA | Tb U OLEHMBATh | HHTEPIPETUPOB
AOCTOBEPHOCTH Th U OLICHUBAThH | Tb U OILICHUBATH | CTEIICHb aTb u
pe3yIbpTATOB, CTENEHb CTENeHb JIOCTOBEPHOCTH | OLICHUBATh
MOJYYCHHBIX  C | IOCTOBEPHOCTH | JIOCTOBEPHOCTH | pE3yJbTATOB, CTENEHb
noMoumbIo pe3ynpTaToOB, pe3ynbTaToOB, MOJTYYCHHBIX C | JOCTOBEPHOCTH
OKCICPUMCHTAJIb | MOJIyYCHHBIX C | MOJYYCHHBIX C | IOMOIIBIO pe3ynpTaTOB,




HBIX U | IOMOUIBIO TIOMOLIBIO 9KCIIEPUMEHTANl | MOJYYEHHBIX C
TEOPETHUECKUX 9KCIIEPUMEHTAIIb | SKCIEPUMEHTAIb | BHBIX U | TOMOIIBIO
METO/IOB HBIX U | HBIX U | TCOPETHYECKUX | SKCIEPUMEHTAI
HCCIIEIOBAHMUS. TEOPETHYECKUX | TEOPETHYECKUX | METO/IOB BHBIX u
METOJIOB METO/IOB UCCIIEIOBAHMS, | TEOPETHYECKUX
WCCIEJOBaHMA. | UCCIECJOBaHMA, |HO  JOIYCKAaeT | METOMOB
HO  JIOIYCKaeT | He3HAYHUTENIbHBI | UCCIICIOBAHMSI.
rpyObIe € OIINOKH.
OIIHNOKH.
OIIK-2.3. Bunaners | Bnanmers: CryneHr He | CtyneHt B | CryneHT CryneHt
METOJI0JI0THeH - OCHOBaMH | BIIQJICCT: LIEJIOM BJIAJICET: | BIajeeT: BJIaJICeT:
OTIPECTICHUS ¢dusnIecKoro - OCHOBaMH | — OCHOBaMH | — OCHOBaMH | —  OCHOBaMH
XapaKTePUCTHK MBIIIUTCHUS, (u3mIecKoro ¢u3uIecKoro ¢u3uIecKoro ¢u3mIecKoro
00BEKTOB B Ppa3HBIX | CHCTEMOM MBIIITICHUS, MBIIIICHUS, MBIIIICHUS, MBIIIICHUS,
CHUCTEMax OTCYETa. 6a30BBIX CHCTEMOM CHUCTEMOM CHUCTEMOM CUCTEMOM
(byHIaMeHTaIBH 0a30BBIX 6a30BbIX 6a30BbIX 0a30BBIX
BIX TOHATHH B | QyHAaMeHTanb | QyHAaMeHTanb | (QyHZamMeHTanbs | (QyHIAMEHTaNb
TpeAMETHOU HBIX TIOHATHH B | HBIX HOHATHH B | HBIX TOHATHH B | HBIX MOHATHH B
obnacru; MIpeAMETHON NpeaAMETHON peMETHON peMETHON
- HaBbIKaMHU | 00iacTu; obnacru; obnacru; obmacTu;
MIPOBEACHUA - HaBbIKaMH - HaBbIKaMH - HaBbIKaMH - HaBbIKaAMH
TEOPETUYECKOT O paboTs! B | paboThI B | paboTsl B | paboTsI B
U J1abOpaTOpPHOro | (Qu3MYECKOU (busnueckoit Gbusnueckoit ¢busnyeckoit
9KCTIEPUMEHTOB U | J1abopaTopuy; naboparopuu; naboparopuu; naboparopuu;
METOJIaMHU —  HaBBIKAMM | —  HABBIKAMM | —  HaBBIKAMM | —  HaBBIKAMH
OLIEHKH MIPOBEICHNUS MIPOBEICHUS MIPOBEICHUS MIPOBEICHNUS
JOCTOBEPHOCTH TEOPETHYECKOT | TEOPETHUECKOT | TEOPETHUECKOT | TEOPETHYECKOT
MIOTY9EHHBIX 0 ulo ulo nulo u
PE3YIbTaTOB; naboparopHoro | naboparopHoro | nmabopaTopHOro | J1abOpaTOpHOTO
- METOJIaMH | JKCIIEPUMEHTOB | SKCIEPHUMEHTOB | SKCIEPHMEHTOB | JKCHEPHMEHTO
06p360TKI/I u u MECTOJaMH n METOAaMU u METOaAaMH B U METOJaMHU
aHanM3a OLICHKH OLICHKH OLICHKH OLICHKH
9KCIIEPUMEHTANb | JOCTOBEPHOCTU | JIOCTOBEPHOCTH | JIOCTOBEPHOCTH | JIOCTOBEPHOCTHU
HOH )44 TIOJTYYCHHBIX TMOJTYYCHHBIX TMOJTYYCHHBIX TOJTYYCHHBIX
TEOPETHYECKOH PpE3yNbTaTOB; PE3yNbTaTOB; PEe3yNbTaTOB; PE3YIBTaTOB;
nHpopmanum. - MeTolaMH | — METOJaMH | — METOaMH | —  METOJAaMH
o0paboTkn  ® | oOpaboTkH W | oOpaboTkM W | 00paboTkm |
aHaIM3a aHaImM3a aHaImM3a aHaIM3a
9KCIIEPUMEHTANl | JKCIEPUMEHTaJl | JKCIEpPUMEHTall | SKCIEepHMEHTa
bHOH 1 | bHOH U | bHOH U | JbHOU u
TEOPETUYECKON | TEOPETHUYECKOM | TEOPETHYECKOH | TEOpEeTU4YEeCKOH
uHhOopMaIUK; nHpOpMaLNY; nHpOpPMaLNY; nHpopmanuy;
— METOJaMu | — METOJaMH | — METOJaMH | — METOJaMu
MaTreMaTHYeCcKo | MareMaTHYecko | MareMaTHYecKo | MaTeMaTHYecKo
ro ro ro ro
MOJCIUPOBAHUA MOACJIMPOBAHUA MOACJIUPOBAHUA MOACJIUPOBAHU
IIPU TIOCTAHOBKE | MPH IIOCTAHOBKE | NPH ITOCTAHOBKE | S pu
u pemeHun | u peuieHun | u pCLICHNH | IOCTAHOBKE |
TIPUKITaIHBIX TIPUKIIATHBIX TIPUKIIATHBIX peneHnn
3ajad. 3ajad, HO | 3aj1ad, HO | HPHUKJIQJHBIX
JIOIyCKaeT JIOIyCKaeT 3aad.
rpyOsIe HE3HAYUTEIILHBI
OIINOKH. € OIINOKH.

10




4.2. TunoBble KOHTPOJIbHBbIE 32/IaHUS UJIH HHbIE MATEPHAJIbI, He00X0AMMBbIE 1JIS1 OLlEHKHU
3HAHMi, YMeHHUii, HABHIKOB U OMNBITA J1eSITeJILHOCTH, XaPAKTEPU3YIOIIUX 3TANBI
(¢opMupoOBaHUA KOMIIETEHLIMI B MpoLiecce 0CBOEHHUs 00pa30BaTeIbHOIH MPOrPaMMBbI.
MeToanuyeckne MaTepuaJibl, oNpeaessiiomme nNpoueaypbl OeHUBAHUS 3HAHUI, YMEHM,
HABBIKOB M ONBITA JeSITeJIbHOCTH, XaPAKTEPU3YIOIINX 3Tanbl GopMupoBaHus

KOMIIeTeHIIN I

Kox 1 HauMeHOBaHUe
HHIUKATOPA TOCTHKEHUSI
KOMIIeTeHIIUH

Pe3ysabTarsl 00yyeHusi mo
AUCHHUILIMHE (MOYJIIO)

KonTposmpyembie
el CTBHS MO NMPOBEpPKe
3HAHUI, YMEHUH 1
BiaaieHuii (OueHovYHbIe
cpeacTna)

OIIK-1.1. 3Hath OCHOBHBIC TOHSATHS
U MOJIEIM MOJICKYIJISIPHOH (DMBUKU U
TEPMOIMHAMUKHY; 3aKOHBI
MOJIEKYIISIPHOM buKn u
TEPMOMHAMUKHY; ¢du3uueckue
NPUHIUIBL ACHCTBUST 000PYIOBAHMS,
MpeTHA3HAYEHHOTO JUIS
WCCIIEZIOBaHUS TEIUIOBBIX SBICHUM U
BaKyyMHOW TEXHUKHU.

3HaTh:

— OCHOBHBIC TIOHSTHS M MOJICIH
MOJIEKYJISIPHOM b3uKn u
TEPMOIMHAMUKH,

— 3aKOHBI MOJIEKYJIAPHON (PU3UKU U
TEPMOIMHAMUKH,

— (u3UYeCKUe TIPUHIMITBI JICUCTBUS
000pyJIOBaHusl, TPEIHA3HAUYCHHOTO
IUIL  WCCICAOBAaHUS  TEIUIOBBIX
SIBIICHUH ¥ BAKYYMHOM TEXHHUKH.

OIIK-1.2. VMeTh ITOHMMATh,
u3JIarath W KPUTHYECKH OIICHHBAThH
0a30BYI0 o01edu3IIecKyro
uH(opMaIH0O B 0071aCTH TEIUIOBBIX
SIBIICHA B MaKpOCUCTEMAX;
UCTIOJIB30BATh 3aKOHBI MOJICKYJISIPHOM
GU3MKY U1 pellieHus  TUIWYHBIX
3a7a4 M OLEHUBATh MOMyYEHHBIE
pe3ynbTarhl; CTaBUTh W pellaTh
npocTeiiime  JKCIepUMEHTAIbHbIE
3a71a4u 110 MOJIEKYJIIPHOM (hH3HKe.

YMers:

— TIOHMMATh, U3JIarath ¥ KPUTHUYECKU
OLICHUBAaTh 0a30ByI0
obmedr3nueckyr0  MHPOPMAIHIO B
o0yacT  TEIUIOBBIX  SIBIICHWI B
MaKpOCHCTEMAX;

- UCTIOJIE30BATh 3aKOHBI
MOJIEKYIISIPHOU (02637187 TSt
pelIeHNs  TUTNMYHBIX  3amad = |
OLICHHUBATh TMOTy4EeHHBIE
Ppe3yIIbTaThL;

— CTaBUTh M pellaTh MPOCTEUIINE
IKCIICPUMEHTATIBHBIC  3aJIa9d  T10
MOJIEKYIISIPHOH (DHBHKE.

OIIK-1.3. Bnanets ¢u3znueckuMu
U MaTeMaTHYECKUMH METO/aMHu
00paboTKu u aHaiamn3a
uHpOpMalKuu B 00JACTH TETJIOBBIX
SIBJIEHUW B MAKPOCHUCTEMAX.

Bmanerts:

— TOHATUIHBIM ammapatoM |
METOJaMN pCHIeHI/Iﬂ
npodeccHoHaNbHBIX 3a7a4;

— KJIFOUCBBIMU AaCIICKTaMHu B
00/1acCTH TEIUIOBBIX SBJIEHHUH B

TectupoBanue 1no
MOJIEKYJISIpHON (pu3HKe
Nel m Ne2,
KonrpomnsHas pabora
Nel m Ne2,
KomnokBuym Nel u Ne2.
JlaGopaTopHbie pabOThI
(B maGopaTtopuu
MOJIEKYJISIPHON QU3UKH).
OK3aMeH.

MaKpOCHCTEMAX.

OIIK-2.1. 3Harh: SHEpruu | 3HaTh: TectupoBanue 1o
B3aUMOJIEUCTBHS; OOIMEe CBOMCTBA | — TEOPETHYECKUE OCHOBBI, | MOJIEKYJISIpHOU (pu3uKe
JKUJIKOCTEM M Ta3oB, KWUHEMATWKy | OCHOBHBIE TIOHSTHS, 3aKOHBI U Nel m Ne2,
JIBIKEHHS JKUJIKOCTH; TUTIBI | MOJEIH KJIACCUYECKOU u | KonrponsHas pabora
neopMariii TBEpABIX Tell, BEIMUMHBI | COBPEMEHHON (PU3UKY; Nel n Ne2,

UX XapakTepU3YIOIlHe; OCHOBHbIE
TIOHATHS M 3aKOHBI KOJIe0ATENhbHOTO U

— OCHOBHBIC TCOPCTUUCCKHUE U
OKCIICPUMCHTAJIbHBIC MCETOJBbI

Komnoksrym Nel m Ne2.
JlaboparopHblie paboOThI
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BOJIHOBOTO JIBHKCHHS. HCCIe0BaHUS (bU3UIECKUX (B maboparopuu

MIPOLIECCOB U 3aKOHOB; MOJIEKYJISIPHOUN (U3UKH).
— OCHOBHBIE IIOHSITHS M 3aKOHBI DK3aMeH.
KOJIe0aTeIbHOrO W BOJIHOBOI'O

JIBYDKEHUS,

- METOAO0JIOTHUIO MMOCTPOCHUA
MaTEeMaTHUYCCKUX Moz[eneﬁ u
IIPOBCACHUA BBIYHCIUTCIIBHOI'O
OKCIICPUMCHTA Ipu pPEIICHUN
TCOPCTUUCCKUX W MPHUKIIAJAHBIX

3ajad.

OIIK-2.2.  VYMerh:  ONpeneisaTh | YMETh:

pa3MepHOCTH (DM3UYECKHMX BEJIMYWH, | —  NPUMCHATH busnveckue

ucrnons3oBath cucremy CU m MeTon | 3aKOHBI UM MaTeMAaTHYECKUUN

pa3MepHOCTEH; ONPENIENIATh | ammapat JUIs PelIeHHs 3a/ay;

niepeMelieHne, CKOpOCTb M yCKOpeHue | — paboTaTh Ha J1abopaTOpHOM

B BEKTODHOW W  KOOPIMHATHOW | 00OpYIOBaHUU;

dopmax. — IUIAHUPOBaTb U IIPOBOIOUTH
IKCIIEPUMCHTAIbHBIC u

MMUTALIMOHHBIE HCCIECIOBAaHUS B
MpeAMETHON 001acTH;

- aHaAJIN3UPOBATb,
UHTEPIPETUPOBATh U OLICHUBATh
CTENEHb JOCTOBEPHOCTH

PE3YyJIbTAaTOB, IMMOJIYYCHHBIX C
IIOMOIIBIO SKCIICPUMCHTAJIBHBIX U

TEOPETHUUCCKHUX METOJIOB
HCCIIEIOBAHUS.
OIIK-2.3. Bnagers meromonorueil | Biamers:
oTpeIcIICHUs XapaKTePUCTHK | — OCHOBaMH (bu3rUecKoro
O0OBEKTOB B pa3HBIX CHUCTEMax | MBIIUICHUS, CUCTEMOW 0a30BBIX
OTCYETA. (yHIaMEHTAIBHBIX TOHITHA B
MpeIMETHOM 0071acTH;
- HaBLIKaMHU MIPOBEICHUS
TEOPETUIECKOTO u
71a00paTOPHOTO IKCIIEPUMEHTOB U
METOIaMH OIICHKU
JIOCTOBEPHOCTH MOJTyYEHHBIX
pE3yNbTaTOB;

— MeTtojamMu  00paboOTKH |
aHajM3a HSKCIEPUMEHTAIbHOU U
TEOPETUUECKONU MHPOPMAIIHHU.

Kpurepusimu OLEHMBAHUSA TPH  MOOYIbHO-PEUMUH2O080U cucmeme SBISIIOTCS  Oallbl,
KOTOpbIE BBICTABISIOTCS IpENoAaBaTeleM 3a BUABI JEATEIBHOCTH (OLIEHOYHBIE CPEACTBA) IO
UTOTaM U3Y4YEeHUs MOJAyJell (pa3lienoB [WUCUUIUIMHBI), TEPEUYUCICHHBIX B peUTHHI-IIIaHEe
JUCLUTUTMHBEI (0715 9K3amMeHa: TeKYIUH KOHTPOJIb — MakcuMyM 40 6aiioB; pyOeXHbIH KOHTPOJIb —
MakcuMyM 30 6astoB, MOOMIPUTETbHBIC 0aTBl — MaKcUMyM 10).
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PeliTHHI-IIaH TUCHUNTHHBI (JICKIIUU U IPAKTUICCKIE 3aHITHSI)

MoaekyasapHas (bI/ISI/IKa

(Ha3BaHME JMCLUIUIMHBI COIIACHO paboyeMy y4eOHOMY ILIaHy)

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

. bann 3a Yucno basnsl
Bujbl yueOHOM AeATEILHOCTH .
CTYJIEHTOB KOHKPETHOC | 3a/1aHil 32 MubauManpHBIN | MakcUMaILHBIN
3a/laHue CEMECTP
Mopnyas |. YpaBHenue cocrostnus rasa. Ilponeccsl. IlepBoe
HA4yajJ0 TEPMOAMHAMMUKHU. TernoeMKkocTs. MoueKymspHO- 0 35
KUHeTudeckass Teopus. Pacnpenenenuss Makcsemna U
bonrsimana.
Texkymmii KOHTPOJIb
1. Yyer peliTuHra MO JIEKIUSIM 0-04 o5 0 10
(TectupoBanue Nel)
2. Vuer perTHHTA 3a
IIPAKTUYECKHE 3aHSATUS 0-5 5 0 10
(ITucepmennas KOHTpOJIbHAs
pabora Nel)
Py0e:xHbIli KOHTPOJIb
Kosnoksuym Nel | 0-5 | 3 0 15
Moayas |l. Bropoe u Tperbe Havalia TEPMOIUHAMUKH.
OHrponusa. SBineHuss mnepeHoca. TemnoBoe uH3IydeHHeE. 0 35
Kunxoctn. Kanunnspueie SIBJICHUS. daz3oBnIe
npespauieHus. Temnosble qpurarenu. PeanpHble rassl.
Texkymumii KOHTPOJIb
1. Vuer peliTuHra mo JeKUusM 0-04 o5 0 10
(TectupoBanue Ne2)
2. VYuer perTuHra 3a
MPAKTUYECKHE 3aHSATHUS 0-5 5 0 10
(ITucemennas KOHTPOJIbHAS
pabora Ne2)
Py0e:xHBIN KOHTPOJIb
KomnokBuym Ne2 | 0-5 | 3 0 15
IoompurenbHbie 0aJIBI
1. CTyneHdeckas omuMnuaga | 0-10 | 1 0 10
ITocemaemocTs (0271161 BHIYUTAKOTCS U3 00111eli CyMMbI HAOpPaHHBIX 0aJ1J1I0B)
1. ITocerienne JIEKIIMOHHBIX 3aHATHH 0 -6
2. IlocemnieHne NpakTUYECKUX (CEMMHAPCKUX, JIAOOPATOPHBIX 0 10
3aHITHIA)
HTOroBblii KOHTPOJIb
OK3aMeH | 0-15 | 2 | 0 | 30

[IIkana oleHuBaHUS (0/151 IK3AMEHAQ):

oT 45 110 59 6aoB — «yIOBIETBOPUTEIBHOY (BKITt0Uas 10 moompuTeabHbIX 0aioB);
ot 60 10 79 6annoB — «xopoioy (BkiIrovast 10 mooupuTeabHbIX 0aaioB);
ot 80 g0 110 GamnoB — «oTruHO» (BKIH0Yast 10 moompuTenpHbIX 6auioB).
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PeliTuHr-nmiian mucuumiInHbl (JabopatopHsie paboThI)

MounekynsipHas dhu3nka
(Ha3BaHME UCLUIUIMHBI COrTIACHO paboyeMy yueOHOMY IUIaHy)

HamnpasieHue/crenranbHocTh: 03.03.03 Pagnodusuka,

kypc 1, cemectp 2

. bann 3a Yucno basnsl
Buabl yueOHO 1eATeJIbHOCTH o
CTYAECHTOB KOHKPETHOE | 3a/1atiiin 3a MunuManbeHblii | MakcuMallbHBIN
3aJjlaHue CEMECTP
Moay.ab 1. OCHOBBI MOJIEKYJIIPHON (DU3UKU 0 40
Texkymmii KOHTPOJIb
1. TTonnyyenue nomycka 0-1 4 0 4
(BBITOJTHEHUE KOHCIIEKTA)
2. BeinmogHeHne u3MepeHuit 0-1 4 0 4
3. O6paboTKa pe3yabTaTOB
HU3MEpEeHHH 1 ohopMIICHHE 0-3 4 0 12
oTyera.
Py0eskHbIii KOHTPOJIb
3amuTa 1a00paTOpHON PabOTHI \ 0-5 \ 4 0 20
MopayJb 2. OCHOBBI TEPMOAMHAMHUKHI 0 40
Texkymmii KOHTPOJIb
1. [Tonyuyenue gomycka 0-1 4 0 4
(BBITTOJTHEHUE KOHCITCKTA)
2. BoinonHeHue usmepeHuit 0-1 4 0 4
3. O6paboTka pe3ynbTaToB
U3MEepeHUi 1 0OpMIICHHE 0-3 4 0 12
oTYera.
Py0e:xHbIli KOHTPOJIb
3amura 1a60paTopHOil paboTH | 0-5 ‘ 4 0 20
IHoompureabHbIe 0aJJIbI
1. CTyneHdyeckas onuMnuana | 0-10 | 1 0 10
ITocemaemocTs (0271161 BBIYUTAKTCH U3 0011el CyMMBbI HA0OpaHHBIX 0aJJI0B)
[Tocemenue 1abopaTOPHBIX 3aHATHI | 0 | -10
HTOroBpiii KOHTPOJIb
3agert (yCTHBIH 0ompoc) | 0-5 | 4 | 0 | 20

[lIkana orieHuBanus (01 3auema no 1adoOpPamopHbim pabomam).

- 3auteHo — oT 60 g0 110 Gamnos (Bxirouas 10 mOOMPUTENBHBIX OAIIIOB);
- He 3auTeHo — oT 0 10 59 6amnoB (Bkiaoyas 10 moompuTenbHBIX 0AIOB).
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JK3aMeHAMOHHbIE ONJIeThI
CTpyKTypa 3K3aMeHAUMOHHOIr0 OnJiera:

DK3aMEHAIMOHHBII OMIIET COCTOUT U3 JIBYX TEOPETHMUECKUX BOIIPOCOB (IIEPBBIH BOIIPOC — IO
monyito |, Bropoit Bonpoc — o moayito ll), Ha kKoTOopble CTYAEHT JOJKEH AaTh NMUCbMEHHBIN
pPa3BEPHYTHIN 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.

IIpumepHBIe BONPOCHI Il IPOBEIEHUS IK3aMeHa:
Makpocuctembl. CTaTUCTUUECKUNA U TEPMOJIMHAMUYECKUN METO/IbI.
OCHOBHBIE TIOHATHS MOJIEKYJISIPHON (U3UKH Macchl aTOMOB ¥ MOJIEKYIL.
CocTtosiHue TepMoMHaMru4eckor cuctemsl. [Iporecc.

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

["a3000pa3zHoe cocTOsIHME. Y paBHEHNE COCTOSIHUS U/1€aIbHOIO rasa.
BHyTpeHHss 3HEpPTHsl U TEIJIOEMKOCTh UACAIBHOIO rasa.
N3onpoueccel. [lomurponnueckue npoueccsl.

['unoTe3a o paBHOpacHpeIeIeHUH YHEPTHH 110 CTETIEHSIM CBOOOIBI.

. Pabora, coBepiiaemasi ra3oM IpH pa3IM4HbIX [IPOLIEccax.
. Ban-nep-BaanbcoBckuii ra3. BuyTpeHHss sHeprus BaH-aep-BaabCOBCKOro rasa.
. Hekoropsle cBeleHHMA W3 TEOPUM BEPOSATHOCTEH. BeposATHOCTH MaKpOCOCTOSHUA.

DnyKTyauuu.

Pacnipenenenne Mosekyn 1o CKOpocTsaM (pactipenesnenne Makcpenia). XapaKTepHbIC
CKOPOCTH pacnupeeneHus Makcseiia.

Pacnpenenenue bonbnmana.

Cpennsist sHeprus crosida XKHUJIKOCTH B I0JI€ CHJI TSDKECTH (3a7aya).

bapomerpuueckas ¢popmymna. [logpemHuas cuma.

OnbiTHOE 00OCHOBaHHE MOJEKYISIPHO-KMHETHYeCcKO Teopuun (ombIT IllTepHa, ombiT
JlammepTa, ONBITHOE OIpE/IEIeHHE TOCTOSIHHOM ABOrasipo).

SBnenus nepenoca. Kunetnueckne XxapakTepUCTUKU MOJIEKYJIIPHOTO JBUKCHHUS.

YacroTa ynapoB MOJIEKYH O CTeHKY. [lonepeunoe ceuenue.

Cpennsis nnuHa cBoOogHOrO podera. YacToTa CTOJIKHOBEHUH.

OKCHepUMEHTAIbHOE ONPEEJIEHNE CPeJHEeN UIMHBI CBOOOJHOTO mpolera W MONEepevyHOro
CEYEHHUs CTOJKHOBEHUM.

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

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

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

Temnonepenaua, nudPy3us v TpeHHE PU MAJIBIX 1aBICHUSX.

Peanbuble ra3sl. @a3sl ¢ MEXXMOJIEKYIISIPHBIM B3aUMOACHCTBHEM.

Cutbl MEXMOJIEKYIISIpHOTO B3auMoiericTBusi. Monnas cBsizb. KoBaneHTHas CBA3b.

Cuna Ban-nep-Baanbca. [ToreHniman MexMoIeKyJISpHOTo B3aUMOIEHCTBUS.
DKcrepuMeHTaabHble  u30TepMbl. Kputnueckoe cocrosiue. OO6nacTh  ABYyX(a3zoBbIX
COCTOSIHUH.

Hacepiennsrii nap. [Ipasuno peraara. CBoiicTBa KpUTHYECKOTO COCTOSHUS.

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

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

Opdext xoyns-Tomcona. dusnueckas CymHoCcTh 3P PexTa.

ITepBoe Ha4anO TEPMOAMHAMUKHY.

OO6parumbie niporiecchl. L{uknmaeckue mporeccl.

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

Bropoe Hayano tepmoaunamuku. @opmynuposkn KenbBuna n Kitayznyca BToporo Havana
TEPMOJIMHAMMKH U SKBUBAIIEHTHOCTH 3TUX (POPMYIHPOBOK.
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38. XonoauipHas MaIliiHa U TEIVIOBOU JBUTATEND.

39. Bropas Tteopema Kapno. HepaenctBo Knaysumyca. ®opmynupoBka Hauana
TEPMOJMHAMMKY C TIOMOILBIO SHTPOIIUH.

40. CtaTucTHYECKUN XapaKTep BTOPOro Havajaa TePMOJAUHAMUKH.

41. VIamMeHeHue 3HTPONMU B HEOOpAaTUMBIX Ipoueccax. OnpeneneHue 3HTPONUH UJI€ATbHOIO
ra3za. @u3n4ecKuil CMbICI SHTPOINH.

42. Pacyer M3MEHEHHUs SPHTPOITUH B MIPOLECCAX UCATBHOTO Ta3a.

43. TepmomHaMuyeckue noTeHuansl. JKuakoe cocTosHue.

44. TloBepxHocTHOE HaTsKeHUE. CBOOOIHASI MTOBEPXHOCTHAS SHEPTHSI.

45. YcnoBue paBHOBECHS Ha IPAHULIE HA TPAHUIIE KUAKOCTb-TBEPIOE TEJIO.

46. JlaBrieHue o1 UICKPUBICHHOM MoBepxHOCThI0. Kanmsipueie siBienus. [IABEL

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

48. CymHOCTh JAMHAMHYECKOTO PAaBHOBECHs HA TPAHULE Map-KUAKOCTb. CBOWMCTBAa CHUCTEMBI
nap-KUAKOCTb.

49. Kunienue. Ypasuenue Knaneiipona-Knaysuyca.

50. MeractabunbHbIe cocTostHUS. [leperpeTast )KUAKOCTb.

51. Ily3bipbkoBble Kamepsl. [lepeoxnaxaennsiii nap. Kamepa Buiibcona.

52. Kpucramnu3zanus u rjiaBjeHue.

53. Kpucramnmmzamus u cyonmmans. [Tomumopdusm.

54. da3oBble Mepexo/Ipl IEPBOro U BTOPOTO poja.

Oo0pa3sen 3xk3aMeHAIIMOHHOT0 OMJieTa:

OI'BOY BO «bamkupckuii rocyﬂapcuTBeHHLIﬁ YHUBEPCUTET
OU3UKO-TEXHUYECKUU UHCTUTYT
Kadenpa obmieit puznku

DK3AMEHAIIMOHHBIN BUJIET Ne 6
10 JUCLMIIJINHE MoJaekyviasspHas (pusuka
Hanpasnenune/cnennansuocts 03.03.03. Pagnodusnka
[Mpoduns/IIporpamma/Crnenuanuzanus LHudposbie TexHOI0THHA 00paboTKH MHGOPMAITUN

1. bBapomerpuueckas popmyna. [Togpemuas cuina.

2. ®a3oBbIe paBHOBeCHS U (a30BbIe MpeBpalieHus. MicnapeHnue u KUIeHHe )KUIKOCTEH.

3aBeayromuii kadenpoit

(Tmoamuck) (®.1N.0.)

B pamkax uWCMONb30BaHHUS MOMAYJIBHO-PEUTHHTOBOM CHCTEMBI OOY4YeHHS M OICHKHU
YCHCBaeMOCTI/I CTYJIGHTOB UTOTrOBass OILICHKA 3HaHHI>i CTy,)IeHTa 110 TUCHUIIIINHEC HpOI/ISBOI[I/ITCSI 110
CyMMe OallJIOB, TIONYUYEHHBIX B paMKaX TEKYIIEro M pyOeKHOro KOHTPOJSI 3HAHWM, YMEHUU U
HABBIKOB B TCUCHHUE CEMeCTpa, U 0AJUIOB, TIOJYyYCHHBIX Ha dK3aMeHE.

3a paboTy B cemecTpe CTyIAeHT moiy4aeT 10 70 OaiioB 3a BBINOJTHEHHUE 33/laHUil B paMKax
TEKYIIEro M PYOSIKHOTO KOHTPOJS W JIOMOJHUTEThHO J0 10 Oa/uioB 3a pe3yiabTaThl y4acTHsS B
OJIMMITHAJIE CTYACHTOB IO 00IIel Qu3uke, MyOIMKAIMU CTaTel U 3a paboTy cO MKOIbHUKAMHU. [lyis
JIOITYCKa K 9K3aMEHY CTYJICHT JIOJDKEH HaOpaTh B ceMecTpe He MeHee 35 OallioB.

MakcuManbHOE KOJIHYECTBO OaioB, MOTy4aeMoOe CTYACHTOM Ha dK3aMeHe, coctaBiseT 30
0ajoB.
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Kpumepuu oyenku (¢ oannax):

— 25-30 6aJ510B BBICTABJISETCS CTYACHTY, €CIU CTYACHT J1all TOJHBIC, PA3BEPHYTHIC OTBETHI
Ha BCE TEOPETUYECKUE BOMPOCHI OWJIETa, MPOJIEMOHCTPUPOBAT 3HAHWE TEPMHHOJIOTHH, OCHOBHBIX
3JIEMEHTOB, YMEHHE MPUMEHSITh TEOPETHUECKHUE 3HAHUS MPHU BBIOJHEHUU MTPAKTUYECKUX 3aaHHM.
CryneHt 0e3 3aTpyAHCHU OTBETHJI HA BCE JIOTIOJTHUTEIBHBIC BOIIPOCHL;

—17-24 6an10B BBICTABJISETCS CTYACHTY, €CIH CTYACHT PACKPbUI B OCHOBHOM T€OPETHUYECKUE
BONIPOCHI, OJIHAKO JOIMYIICHBI HETOYHOCTH B OMPEIEICHUH OCHOBHBIX MOHATUH. [Ipm oTBere Ha
JOTIOTHUTEIIbHBIE BOMPOCHI AOIYILEHbl HEOObIINEe HETOUHOCTH;

— 10-16 6amioB BBHICTABISETCS CTYIEHTY, €CJIM MPU OTBETE HA TEOPETHUECKUE BOMIPOCHI
CTYJEHTOM JIOIYILIEHO HECKOJIBKO CYIIECTBEHHBIX OMIMOOK B TOJKOBAaHUU OCHOBHBIX MOHSATHUH.
Jloruka M TOJIHOTAa OTBETAa CTPAJAIOT 3aMETHBIMU HU3bSHAMHU. 3aMETHBI MpoOenbl B 3HAHUU
OCHOBHBIX METOJIOB. TeopeTruueckue BOMPOCH B IEJIOM H3JI0KEHBI JOCTATOYHO, HO C MPOIYCKaMu
MaTepuana. IMeroTcs NpruHIMITHATIBHBIC OIIMOKHU B JIOTHKE TIOCTPOSHUSI OTBETA HA BOIIPOC;

— 1-10 6a/ui0oB BBICTABISETCS CTYJIEHTY, €CIM OTBET HA TEOPETUYECKHE BOMPOCHI
CBUJICTEILCTBYET O HETMIOHUMAHUM M KpaiHE HEMOJHOM 3HAHWU OCHOBHBIX TOHSTHA U METOJOB.
CTyneHT He CMOT OTBETUTh HU Ha OJIMH JOMOJHUTENbHBII BOIIPOC.

TecroBble 3a1aHUA
CTpykTypa TecTa 1o MoJieKyJasipHoi ¢usuke Nel
Tect o monexymnsipHoit pusuke Nel pa3paboTan u IPOBOIUTCS B TMYHOM KaOMHETE CTYICHTA
(https://cabinet.bashedu.ru/tests/dev/quiz/view/836). Coctrout u3 12 BapuaHTOB MO 25 TECTOBBIX
BOMpoca B KaXAoM U3 HuX. CTyOeHT BBHINONHSAET JIIOOOW OMUH BapHaHT M3 12 mo ykas3aHHUIO
npenojasatens. Ha BblmosHeHWe BapuaHTa oTBOAMTCS 1 uyac BpemeHu. B kaxjaom Bompoce 4
BapHaHTa OTBETA, TOJbKO OJUH U3 HUX IIPABUIIbHBIN.

IIpumep yacTtu Bapuanta Nel Tecra nmo MmoJsiekyJasipHoi gpusuke Nel
1
1. Yro ompenensier popmyna D = 56% ?

a) K03 (HUIMEHT BA3KOCTH;
0) ko3 durreHT nepeHoca;
B) KO3 (UIMEHT TEMI0NPOBOIHOCTH;
r) ko3¢ dunreHt camoguppys3uu;
2. CpenHsis KBaJipaTU4YHAs CKOPOCTh MOJIEKYJ HEKOTOpOTo rasa paBHa Vi, = 450 m/c. JlaBneHue
rasa pasHo p = 5-10" ITa. HaifT m10THOCTb ra3a mpH STHX YCTOBHSX.

a) 0.74 Kr/m°> 0) 1.23 Kr/M°> B) 3.46 kr/m® r)4.99 Kr/M°
3. YkaxuTe OCHOBHOE ypaBHEHHE KHHETHUECKOW TEOPHH T'a30B.
2 1 1 )
a) p—§p<u > 0) p—§n<EK> B) p—§m0n<u > T)
2
p= g n<E1< >
4. OtHocuTeNbHAasT MOJICKYJISIpHAsE Macca renusi paBHa 4. BeipazuTe B KI/MOJIb MOJISIPHYIO Maccy
relusl.
a) 4-10™ xr/monb 6) 0.004 xr/momnb B) 0.4 kr/mMOIB r) 4 KI/MOJb
5. Kakomy 3HaueHuto uyncna PeifHonb/ica COOTBETCTBYET JIAMUHAPHOE JABMIKEHUE HKHUIKOCTH?
a) Re > 10* 6) 2300 < Re < 10* B) Re < 2300 r) Re > 2300

Kpumepuu ouyenku (¢ 6annax):
[MpaBunbHEI OTBeT Ha 000 Bompoc Tecta omeHuBaercs B 0.4 Oamra. Bcee Oamis
cymmupytotcs. HenpaBunbHslii orBeT — 0 6ayios.
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CTpykTypa TecTa 1o MoJIeKyJaspHOii pusuke Ne2
Tect mo monekymnspaoi pusnuke Ne2 pazpaboTaH v MPOBOAUTCS B TUYHOM KaOMHETE CTYICHTA
(https://cabinet.bashedu.ru/tests/dev/quiz/view/836). Coctout u3 8 BapuaHTOB MO 25 TECTOBBIX

BONpOoca B KaxIOM K3 HHUX. CTyIEHT BBINOJHSET JOOOH OJUH BapuaHT M3 8 MO YKa3aHHIO
npenogasarens. Ha BeimonHeHue BapuanTa otBoautcd 1 wac u 10 muHyT Bpemenu. B kaxmom

BOIIpOCC 4-5 BApUAHTOB OTBCTA, TOJILKO OAWH U3 HUX HpaBHJ’IBHBIfI.

IIpumep yactu Bapuanrta Nel Tecta mo MoJieKyasspHoi pu3nke Ne2

1. I'a3 cunTaercs nacaJbHbIM, €CJIIN MOXHO npeHe6peqL:

A. B3aUMOJIEICTBUEM MOJIEKYII,
b. ckopocThio MoJeKyt;

B. maccoii Mmosnekyi;

. pasmepom MOJIeKyIT;

J. CTOTKHOBEHHSIMU MOJIEKYI.

I.A,b 2.A,B 3.A,T 4.5,

r
2. I[aBJ'IeHI/Ie nACaJIbHOI'O I'a3a 3aBUCHUT OT:
1. cuibl MMPUTAKCHUA MOJICKYII;

2. KHHETUYECKOH IHEPTUU MOJIEKYII;
3. IOTEHIIMAIBLHON SHEPTHUU MOJIEKYJT;

4. pa3mMepoB MOJIEKYIT;
5. dopmel cocyna.

3. CocTOsiHHE UAEATBHOIO ra3a U3MEHUIIOCh B COOTBETCTBUU C
rpapuxom na P —V mmarpamme. B cocrosinum 1 Temneparypa

raza [,. B cocrosuuu 2 Temneparypa rasa paBHa:

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

5. 6T,.

Kpumepuu ouenku (¢ oannax):

[TpaBunbHBI oTBeT Ha 1000 Bompoc Tecta ouenuBaerca B 0.4 Oamta. Bcee Oamib

cymmupytotces. HempaBunbablii oTBeT — 0 0asuios.

Bonpocs! 1u1s1 npoBeaeHust KOJUIOKBHYMa Nel :

OcCHOBHBbIE MOHATHUS MOJIEKYJIIPHOU (pU3MKH
Maccsl aTOMOB ¥ MOJIEKYI.

CocTosHUE TEPMOAMHAMUYECKON CHCTEMBI.
BHyTpeHHss SHEPTUs CUCTEMBI.

Pa6ota npu u3meHeHusx oobema.
Temneparypa.

[IepBoe HavasI0 TEPMOJANHAMHUKH.
VYpaBHEHHE COCTOSHUS UACATBHOIO rasa.

wCoNoOR~wWNE

10 BHyTpeHHs SHEpPrus | TEINIOEMKOCTh UIEAIBHOTO rasa.

CraTHCTUYECKHI 1 TepMO,[[I/IHaMI/ILICCKI/Iﬁ MCTO/JBI.
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11. U3onporuecchl.

12. TlonmuTponuyecKue MpoIeCcChI.

13. Pabora, coBepiiaemasi ra30M IpU Pa3IMYHBIX MPOIECCaX.

14. Ban-aep-BaallbCOBCKU Ta3.

15. Bapomerpudeckas ¢popmyina.

16. HexoTophkie CBEICHUS M3 TEOPUU BEpOIATHOCTEH. BeposTHOCT MaKpOCOCTOSHHSL.
17. ®aykryanuu.

18. Pacnipeenienre MOJIEKYJI IO CKOPOCTSM (pacnpeneienne MakcBea).
19. XapakrepHble CKOPOCTH pacnpeaeraeHus Makcsea.

20. Pacnipenenenne bonbnmana.

21. bapometpuueckas hopmyia.

22. ITonsemHuas cuia.

Bonpocsl 11 NpoBeieHUsT KOJUIOKBHYMa Ne2:

SBnenus nepenoca. Kunernueckne XxapakTepUCTUKU MOJIEKYJIIPHOTO JBUKCHMUSL.

YacroTa ygapoB MoJieKyJ1 0 cTeHKY. CpeaHss JyimHa cBOOOIHOTO mpodera.

IIpornecchl nepeHoca: TemIoNpOBOAHOCTh, U (Y3Hsl, BA3KOCTb.

CBs13b MeX Ty KO PHUIMEHTAMH, XapaKTEPU3YIOIUMHE ITPOIECCHI TEPEHOCA.

SIBneHus B pa3peKEHHBIX ra3ax. BakyyM U METOJBI €ro NOJy4eHusl.

Temnonepenaya, U Qy3ust U TPEHUE TPU MAIIBIX JTABICHUSX.

Peanbublie ra3sl. @a3pl ¢ MEXMOJIEKYIIIPHBIM B3aUMOACHCTBHEM.

Cuibl MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUS.

WNonnas cBs3p. KoBaneHTHas CBA3b.

0. Cuna Ban-nep-Baanbca. [ToTeHInan MexxMoJIeKyJIIPHOTO B3aUMOICHCTBUSI.

. OKCIIEpUMEHTAJIbHBIE U30TepMbl. KpuTHUECKOE COCTOSHUE.

12. Haceimennsriii map. [IpaBuio peraara.

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

14. ®usnueckuii CMBICT OCTOSIHHBIX, BXOJSAUINX B ypaBHeHUE Ban-nep-Baanbca.

15. Buytpennsist sHeprus rasa Ban-nep-Baanbca.

16. Dddexr xoynsa-Tomcona. dusznyeckas cyntHocTh dddekra.

17. IlepBoe Hauano TepmoguHaMUKH. OOpaTuMble mporecchl. Lluknnyeckre mporeccsl.

18. Pabota nukna. Koadpduument nonesnoro aerictust. Llukn Kapro. Hukn Otro.

19. Bropoe nauano tepmoguHamuku. @opmynuposku KensBuna m Kiaysuyca Broporo Hauana
TEPMOJUHAMHUKHU U 3KBUBAJIEHTHOCTH 3TUX (POPMYIUPOBOK.

20. XononuibHas MallliHa U TEMJI0BOM JBUTATENb.

21. Bropas Teopema Kapno. Hepasencrso Kiaysuyca.

22. ®opMynupoBKa Hauana TePMOJUHAMUKH C TIOMOIIbIO SHTPOIHH.

23. CTaTUCTHYECKHIA XapaKTep BTOPOTO Havdalla TEPMOAMHAMHUKH.

24. VI3MeHeHMe SHTPOITUU B HEOOPATUMBIX MPOLIECCaX.

25. OnpeienieHe  SHTPONUU  WICATHHOTO Tra3za. Du3mueckuid CMBICT JHTpormuH. Pacuer

U3MEHEHUS.

RHROOo~NoGO~LNE

-
-

Kpumepuu oyenku (¢ 6annax):

— 5 0a/J10B BBICTABISAETCS CTYICHTY, €CJIM CTYACHT JaJl MOJIHBIH, pa3BepHYTHIH OTBET HA
TEOPETUYECKHI BOIPOC, MPOAEMOHCTPUPOBANl 3HAHWE TEPMHUHOJIOTHH, OCHOBHBIX JIIEMEHTOB.
CryneHT 0e3 3aTpyAHCHHUI OTBETHII Ha BCE JIOTIOTHUTEIHHBIC BOTIPOCHL;

— 4 0aju1a BBICTABISIETCS CTYNEHTY, €CIU CTYACHT PacKpbUl B OCHOBHOM TEOPETHYECKHIA
BOHpOC, OJHAKO )IOHYHICHBI HECTOYHOCTU B OHpe}IeHeHI/II/I OCHOBHBIX HOHﬂTHﬁ. HpI/I OTBCTEC Ha
JOTIOTHUTEIbHBIE BOMPOCHI AOMYIIEHB HEOObIINEe HETOUHOCTH;

— 2-3 6aJ1a BBICTABIISIETCS CTYJICHTY, €CJIH ITPH OTBETE Ha TEOPETUICCKHH BOIIPOC CTYICHTOM
JOTIYIIIEHO HECKOJIbKO CYIIECTBEHHBIX OIIMOOK B TOJKOBAaHWU OCHOBHBIX MOHATHH. Jlormka u
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IMOJIHOTAa OTBCTA CTpaAdar0T 3aMCTHBIMU U3bSIHAMMU. 3aMeTHEI HpO6CHLI B 3HAHUHN OCHOBHBIX
METOMOB. TEOopeTHYEeCKHid BOMPOC B IEJIOM M3JI0KEH JOCTaTOYHO, HO C MPOITyCKAMU MaTephaa.
HNwmerorcs NMPUHOUIINAJIBHBIC OIIMOKH B JIOTHUKE MMOCTPOCHUSA OTBETA HA BOIIPOC,

— 1 6aJ1 BBICTABIISICTCSI CTY/ICHTY, €CIIM OTBET Ha TEOPETUYECKUH BOIPOC CBUICTEIBCTBYET O
HCIIOHUMAaHUHN U KpaﬁHe HEMOJIHOM 3HAHUW OCHOBHBIX ITOHSITHU U METOOAOB. CTYIICHT HE CMOr
OTBETUTh HU HA OJIUH JIOTIOJIHUTEIHHBIN BOIIPOC.

KoHTposbHbIe padoThI
CTpyKTypa KOHTPOJIbHOMH padoThl Nel
KonTtponsHas padota Nel mo mMonekynspHo# (pu3uke cOCTOUT U3 5 BapuaHTOB MO 2 3a/a4YU B
KaxoM 13 HuX. CTyJCHT BBINOIHSET JIFOO0M OJMH BapHaHT U3 5 10 yKa3aHHIO mpernojasarens. Ha
BBITIOJTHEHHE BapuaHTa OTBOAUTCS | 4ac BpeMeHHU.

IIpumepnl BapuanToB Nel u Ne2 koHTpoJIbHOM padoTsl Nel

Bapuant Nel

Nel
Jlsa onHHaKoBLIX DanoHa COSIMHEHB TPYOKOH ¢ KIanaHOM, MPOMYCKAFOUIMM Ia3 H3
oHoro GaimIona B Apyroil npu pasHocTh Aapiennii Ap 21.10 atm . CHavana B 0/IHOM Gannone

GEul BAKyyM, @ B JPYrOM — WHCANBHENG ras mpu Temmepatype f =27°C H jaBneHHu
p,=1.00ars. 3arem oba GamioHa Harpend Q0 TEMNEPATYPH! I =107°C. Haiiti jaesnexue
rasa B Gamnone, rae OBLT BAKYYM.

Oteer: _p]=l )2 T}—f.‘.p ~8.4:.10° ITa.
2\,

Ne2
OJHE MOTH HIEANBHOTO Ta33, TEMIOEMKOCTE KOTOPOro IPH MocToAHHOM Aasnenni C,
coBepiuaer NpoLece 1o 3akoHy p = p, + o ¥, rie p, 0 o —nocToanHse. Haira:

1. TemnoeMKOCTh Ta3a Kak GyHKUHIO ero obnema V)
2. coobIeHHOe a3y TEMNo NpH ero pacimpennd ot ¥, 1o V.

Oreer: 1. C(¥)=C, +aR/(p¥); 2. 0= p,C,(V; -V) R+aln¥, V.
Bapuant Ni2
Nel
B cocyme HaxojHTca cMeck m, =7.0r asota u m,=11.0T yraexucnoro rasa mpH

temmeparype T=290K u naenemnn p, =1.0 arm. Hajite naotHocTe 3Toil cMmecH, cuuTas
rassl HAeansHeIMH. M, = 28 r/Mons, M, =44 r'moms .

(m, +m,)p, 3
OrBet: PR, ik Wi EC o — 27 R Y L
T PTG M, +m,/MRT

Ne2
Hueerca H,I[EEJILH[-_-lﬁ ra: ¢ moKasaTeneM anquadaTsl Y. Ero MOMAPHAA TEIOEMKOCTE NMPH

HEKOTOPOM Mpollecce HaMeHAeTcs no 3akony C=o T, rge o — nocrogHras. Halirn:
1. pafoty, coBEpIIEHHYIO OJHHM MOTEM Ia3a MpH ero HarpesanHu ot T, 1o Temneparypsl
7| pas Donbioeii;
2. ypaBHeHHe Mpolecca B napaverpax p, V.

OteeT: 1. A=alnn— RT,(m=1D(y=1); 2. p¥ eV = Const.

CTpyKTypa KOHTPOJIbHOH padoThl Ne2
KonTponbHas padora No2 1o MOJIEKYJIIpHOUW (DPU3HKE COCTOUT U3 6 BapHAHTOB IO 2 33J[a4d B
KaXK7a0oM U3 HUX. CTYACHT BBITIONHSET JF000H OJMH BapuaHT U3 6 1Mo ykazaHuto npenojaBatens. Ha
BBITIOJITHCHHE BapHaHTa OTBOAUTCS | yac BpeMeHH.
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IIpumeps! BapuanToB Ne5 u Ne6 KOHTPOJILHOI padoThI Ne2

Bapuant Ne5
Nel
A30T HaXOHTCA B OYEHh BBICOKOM COCYHE B OIHOPOJHOM MONE THHECTH npu
Temneparype T. Temneparypy ysenwuunu 8 1 pas. Ha kaxoii seicore h KOHLUEHTpalus
MOJIEKYN OCTANACH NpewHei?
Oreer: h= Eﬂ"_’ﬂ_
Mg n-1
Ne2
Mneaneneiii ras ¢ mokasatenem ammaGatsi y coBepiuaer NpoLece No 3aKoHy
pP=p,—aV,rne p, u o — NONOKHTENLHEIE NOCTOAHHEIE, V — OGBEM. ITpu kakom
3Ha4YeHHH 0DBEMa IHTPOITHA Ia3a OKAKETCH MAKCHMANEHOHT

Otger: V' =— ‘?—UT—,
oy +1)

BapuanT N
Nel

]vopumli'ranauo PACTIONOEHHYIO TPYOKY ¢ 3aKpPBITBIMK TOPUAMH BpalaioT c
YITIOBOH CKOPOCTBIO (0 BOKPYI BEPTHKANBHON OCH, MpOXOAsie HYepes OiMH H3 ee

TOpUOB. B Tpybke HaxomuTes yrnekucnsrii raz (M =44.107 kr/mons ) npu T =300K .
Hmuna 1pybxn [=100cm. Haiitn o, MpH KOTOPOM OTHOLUEHME KOHLEHTpaLMi
MOJICKYN1 ¥ NPOTHBOIIOIOKHBIX TOPLOB TpYGKU 1) =2.0.

2RTInn\"*
Oreer: |:|:.=(-—ﬂ =280.2
v 0.2 pan/c.

Ne2
HaiiTu npupaiiense sHTponmuu ogHoro Mous BaH-/Iep-BaakCOBCKOTO rasa npH
HIOTEPMHUECKOM M3MEHEHHH ero obbema ot ¥, o0 V.

2

Orser: AS = Rln ‘—:.

<

Kpumepuu oyenku 00noii 3a0auu u3 08yx KoHmpovhoii pavomut Nel unu No2 (¢ 6annax):

— 5 OanoB BBICTaBIISETCS CTYAEHTY, €CIIM 3ajiaya pelieHa aOCoII0THO MPaBUIbHO, 0€3 HEeA04YETOB
1 OIIHOO0K;

— 4 Oanna BeICTaBISIETCS CTYJEHTY, €CJIM 3ajjaya pelleHa MPaBUIbHO, HO B HEH €CTh OJIUH HEJ0YET
WIN He3HauuTeNIbHast oInoOKa (B MaTeMaTHUECKUX MPeoOpa3oBaHUsX );

— 3 Oamna BBICTaBISETCS CTYJEHTY, €CIIM €CTh MOMbITKA PELIMTh 3a7ayy, NMPUCYTCTBYIOT Bce
HeoOXouMbIe 3aKOHBI ((OpMYJIIbI), HO UMeeTCsl TpyOast omuOKa B 3aKOHE, WIH PELICHNE 3a/1a4i He
JIOBEZIEHO 10 KOHIIA;

— 2 Oayya BBICTABIISETCS CTYIEHTY, €CIIU IMPUCYTCTBYIOT BC€ HEOOXOAMMBIE 3aKOHBI ((hOopMyIIbl),
YyTOOBl PEIIUTH 3aJlady, HO CaMO pEUIeHHEe Ha HayaTo, WJIM HMEITCA JBe IpyOble OLIMOKH B
3aKOHAX;

— 1 0anyoB BBICTABISETCS CTYJACHTY, €CIIM 3alKCaH MPaBUILHO XOTS Obl OMH HEOOXOIUMBIN 3aKOH
JUTSI pelIeHUs 3a/1auH;

— 0_0anoB BEICTABISIETCS CTYACHTY, €CITH OTCYTCTBYET PEIICHHE 3a/1auH;

HabpanHnbie 6aiiibl o IByM 3a/1a4yaM KOHTPOJIBHOM paboThI 3aTe€M CyMMHPYIOTCSI.
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JlabopaTopHblie padoThI

Crpykrypa J1a60paTopHbIX padoT

CryJeHT BBINOJIHACT 32 OTBEJCHHOE BpeMs 110 yueOHOMY IJIaHy MMUHUMYM 8 1a00paTOpHBIX
pabot. YueOHO-METOOMYECKHuEe TMOCOOMs B J1a0OpaTOPUM IO KaXIoW JsabopaTtopHoil pabote
umeercsi. Ha BbinosHeHne oaHoM nabopaTopHOi paboThI CTYAEHT OJKEH NMOTPAaTUTh He MeHee 4
qacoB M He Oosee 6 uyacoB ayauTopHOW pabotbl. Ilox BhIMOTHEHHEM I1a0OpPaTOPHON pPabOTHI
IIOHUMAeTCs: IOJIYy4YEeHUE JOoMycKa K H3MEpPEeHUsAM (HaJlu4yhe KOHCIIEKTa B TETPaaAd U 3HAHUE
yCTpOWCTBA W TpHHIOMIIA pPabOTHl JTA0OPATOPHOW YCTAHOBKH);, BBIMIOJIHEHUE HW3MEPEHUI;
BBIIIOJIHEHHE NHCBMEHHOIO OTCYeTa B TETPajgy, 3alluTa JabopaTopHOW paboThl (OTBETHl Ha
BOIIPOCHI B KOHIIE y4eOHO-METOJMUECKOT0 MOCoOus).

TemaTuka J1abopaTopHbIX padoT
Mouaexyasipuas ¢pusuka (aya. Ne308)

Nel. Omnpenenenue koadpuirieHTa BI3KOCTH BO3/4yXa KalWUIIPHBIM METOJIOM.

Ne2. Onpenenenne oTHOIIEHUS yAETbHBIX TEINIOEMKOCTEN Ta30B MeToioM Knemana u Jlesopma.
Ne3. Onpenenenue ko3¢ puireHTa TenI0IPOBOJHOCTH METOJIOM HarpeToi HUTH.

Ned4. Ornpenenenne yHUBEpPCAIBHONW Ta30BOM MOCTOSTHHOM METOJOM H30TEPMHUYECKOTO M3MEHEHUS
COCTOSIHUS.

Ne5. Onpenenenne cpemHeit JTUHBI CBOOOAHOTO TPOOETa MOJIEKYIT BO3TyXa.

Ne6. Omnpenienenue OTHOIIEHUS TEIIIOEMKOCTEH BO3yXa IIPH MOCTOSTHHOM JIaBJICHUHU U 00BEME.
Ne7. Omnpenenenue kodddummenTa 00bEMHOTO PACIIUPSHUS XKUAKOCTH MO Meroay [lronoHra u
IItu.

Ne8. Ompenenenne kodp(duIMEHTAa TMOBEPXHOCTHOTO HATSHKCHHS KUAKOocTH. OnpenerneHue
K03(ppHILIMEHTA OBEPXHOCTHOTO HATSKEHUS KUIKOCTH B KalIWJIISIPHBIX TPYOKax.

Ne9. Usyuenme 3aBucuMOCTH KOI((UIIMEHTAa TOBEPXHOCTHOIO HATSHKEHUS pacTBopa OT
KOHIIEHTPALUU U TEMIIEPATYPBHI.

Nel0. Onpenenenue ko3 puirieHTa BHyTPEHHETO TPEHUS )KUIKOCTH 110 MeToay Crokca.

Nell. Ompenenenue ko3(pduineHTa MOBEPXHOCTHOTO HATSKEHMS SKUIKOCTH METOAOM OTPhIBA
KOJIbIIA.

Nel2. Onpenenenue ckopocTy 3ByKa B BO3JyXe U OTHOILEHHS YJENbHBIX TEMIOEMKOCTEH METO/I0M
CTOSTYEU BOJIHBI.

Nel3. Onpenenenue TenI0EMKOCTH TBEPIABIX TEIL.

Nel4. Onpenenenue ko3pduirienta B3auMHoON AudPy3un Bo3ryxa U BOJASHOTO Mapa.

Nel5. Onpenenenne OTHOIIEHUS TEIUIOEMKOCTEH BO3yXa MpU MOCTOSHHOM JIaBJICHHUU M 00BbEME
PE30HAaHCHBIM METOIOM.

Nel6. Onpenenenue Tema0TH MapoOOPa30BaHMSI BOJBI.

Nel8. Onpenenenue TeMa0THI MIIABJICHUS METaUIa U IPUPAILIEHUS SHTPOIHH.

BeimonHenme 8 mabopaTopHBIX padOT CTYIEHTOM — SIBIISIETCS YCIIOBHEM TIOTyYeHHE 3a4eTa 10
JUCLIUIUINHE.
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O0pasen BbINoJHeHUs1 00pa0OTKH pe3yJIbTATOB H3MepeHuil u oGopMiIeHusI oTYeTa

(Ha nmpumepe 1aboparopHoii paboTel Nel M0 MEXaHHKE)
1. O0paboTka pe3yJbTaTOB NPSAMbIX H3MePEeHUI

1. Pe3ynbrarhl u3MepeHuii 3anucaTh B Ta0HIy 1:

Tabnuna 1.
Ne Xi AX;, (Axi) Yi, Ayi, (Ayi)’° Zi, Az;, (Az))°
/1 (MM) | (Mm) (MM) (Mmm) | (Mm) (Mm) (Mm) (Mm) (Mm)
1 8 0,6 0,36 12 0,2 0,04 35 0,4 0,16
2 9 -0,4 0,16 12 0,2 0,04 36 -0,6 0,36
3 8 0,6 0,36 13 -0,8 0,64 36 -0,6 0,36
4 9 -0,4 0,16 12 0,2 0,04 35 0,4 0,16
5 9 -0,4 0,16 12 0,2 0,04 35 0,4 0,16
Cp. _ _ _
Sra. 8,6 0 2=1,2 12,2 0 2=0,8 35,4 2=1.2

2. BoluncnuTh cpeHee 3HaueHue U3 N U3MEPEHUN:
1 n
X==)X
N5

_8+9+48+9+9 43

X =—=8,6 mm;

5 5

~12+12+13+12+12 61

y= =—=12,2 MM;
5 5

~ 35+36+36+35+35 177

7= =—=235,4 MM.
5 5

PeByJ'IBTaTBI CpCAHUX 3HAYCHUH 3amucaTh B Ta6J'II/II_Iy 1.

3. HaliTi norpentHocT! OTAENbHBIX U3MEPEHUI:
AX1 = 8,6-8 = 0,6 MmM;
AXy = 8,6-9 = - 0,4 mm;
AX3 = 8,6-8 =0,6 MM;
AXq = 8,6-9 = - 0,4 mmM;
AXs = 8,6-9 = - 0,4 mM.
Amnanoruuno onpenensieM Ay;, Az;. Pe3ynbTaTsl 3aHocuM B Tabmuity 1.

4. BHIYHCITHTB KBaIPATHI OrPEIIHOCTEH OTASIBHEIX n3MepenHii (AXi)?, Ayi), (Az)*:

(AX1)? = (0,6)* = 0,36 mm?;
(AX2)* = (- 0,4)*= 0,16 MM%;
(Ax3)? = (0,6)* = 0,36 Mmm?;
(Axs)? = (- 0,4)° = 0,16 Mm%
(Axs)? = (- 0,4)* = 0,16 mm>.
AHAJIOTUYHO OTIpEeaeNsieM (Ayi)z, (Azi)z. Pe3ynbTarel 3aHOCHM B Tabnuity 1.

5. Haiitn cymMMy KBaipaTOB NOTPELTHOCTENW OTACIIBHBIX U3MEPEHUN:

2

5
(A%;) =036+016+036+016+016 =12 MM
1=

2

5
2(Ayj) =004+0,04+064+0,04+004 =08 MM
1=

5
2 (4, ) =016+ 0,36 + 0,36 + 0,16 + 016 = 1,2 MM>.
I=

3HaueHus 3anucaTh B Tabnuiy 1.
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6. OnpenenuTh BHIOOPOYHYIO TUCTIEPCHIO CPETHETO apHUPMETHUECKOTO:

n 2
2 (AXj)
S2 _i=l
==
n(n-1)
2 12 . 2 08 ] , 12
Sg =—=006; Sy:—:0,04, S, =—=0,06.
20 20 20

7. 3agath 3HaUEHUE TOBEPUTEIHHOM BeposTHocTH o = 0,95.

8. Ompenenuth 1o Tabnuue 2 3HayeHus kKoddduumentoB CrbromeHTa (mpu N = 5 U N = ©

u3MepeHusx ty n = 2,8 u ty = 2,0).

9. HaiiTu noBeputenbHblii HHTEPBAJ (a0COTIOTHYIO MOTPEUTHOCTh U3MEPEHHS) 110 GopMmyIie:

2
Ax:\/s)%(tom)2 +(t0’?°oj .52 ,

rie O — npuOOopHas MOTPENIHOCTh ( JIJIst JTMHEiKu oHa paBHa O = 0,5).

Tabmuua 2
3nauenue o
n 0,5 0,7 0,8 0,9 0,95 0,98 0,99 0,999
2 1 2 3,1 6,3 12,7 31,8 63,7 636,6
3 0,82 1,3 19 2,9 4,1 7,0 9,9 31,6
4 0,77 1,3 1,6 2,9 3,2 4,5 5,8 12,9
5 0,74 1,2 15 2,1 2,8 3,7 4,6 8,6
6 0,73 1,2 15 2,0 2,6 3,4 4,0 6,9
7 0,72 1,1 14 1,9 2,4 3,1 3,7 6,0
8 0,71 1,1 14 1,9 2,4 3,0 3,5 54
9 0,71 1,1 14 1,9 2,3 2,9 3,4 5,0
10 0,70 1,1 14 1,8 2,3 1,8 3,3 4,8
11 0,70 1,1 14 1,8 2,2 2,8 3,2 4,6
12 0,70 1,1 14 1,8 2,2 2,7 3,1 4,5
13 0,70 1,1 14 1,8 2,2 2,7 3,1 4,3
14 0,70 1,1 14 1,8 2,2 2,7 3,0 4,2
15 0,70 1,1 14 1,8 2,1 2,6 3,0 4,1
00 0,70 1,1 14 1,6 2,0 2,3 2,6 3,3
2
ax=006-(28)° + (5 (05) = 0,47 + 011 = /0,58 = 0,8 s
N2
Ay =004 (28)° + (E (05)® =/0,31+ 011 = /0,42 = 0,7 ww
N2
Az = ]0,06-(28)% + (5 (05)° =/0,47 + 041 = /0,58 = 0,8 .
10. OLIeHUTh OTHOCUTENIBHYIO ITOIPEITHOCTh U3MEPEHHUS:
AX 0,76 0,65 0,76
ex =—i &x=——=0088 &y =——=0053 & =——=002L
X 8,6 12,2 35,4

11. OxoHuUaTeNbHBIN PE3yNbTAT 3AIIUCATH B BUE:
x=(x+a)mm; x=(86+08)mm; y=(122+07)mm; z=(354%08)

MM.
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2. O0padoTKa pe3yIbTATOB KOCBEHHbIX H3MepeHHil
(Ha mpuMepe omnpenenaeHus oobema Tena)
JU1st KOCBEHHBIX U3MEPEHHUI NIPEJIaraeTcst CAeIyIOMUi MOpsa 0K 00pabOTKH pe3yIbTaToB:

1. Berumcisiercst cpenuee 3nauenue Gpynxmmn: (U = f()_(, Y, Z,...).
2. Jlnsg KaxmoW KOHKPETHOW JIabopaTOpHOM paboThl BBIBOAUTCSA (opMysna KOCBEHHOM

MOrpCIIHOCTHU:
2 2 2
AU = [a—UAxJ + a—UAy +(8—UAZ) +...
OX oy 0z
o ouU ouU . .
rac a, E, E, YaCTHBIC ITPOU3BOAHBIC 11O OJJHOU IIEPEMEHHON X, Y, Z COOTBCTCTBCHHO, APYT'UC

MEPEMEHHbIE TPU ITOM CUUTAIOTCS MOCTOSHHBIMH BelHuMHaMu. B GobIIMHCTBE cllydaeB yao0Hee
MOJIB30BATHCS (POPMYIIOH ISl OTHOCUTEIBHOM MOTPEUTHOCTH:

2 2 2 2 2 2
(aUij +(8UAyJ +(6UAZJ +... QAX ﬁAy %AZ
AU X %y oz OX oy oz
U = —= — = — + — + — + ...
U U ) U )

3. BoiuucnuB U 1 g, Hy’)KHO HaiiTu aOCOIIOTHYIO HOIPELIHOCTb:
AU =¢, -U .
4. OxoHuarenbHbIN pe3ynbTar 3anuceiBaercs B Buje: U =U £ AU .

Berme O6pun aHbl 00mme (GopmMyiibl, KOTOpbIe OYAYyT HCIOJNB30BaHBI B JAJbHEWUIIEM IPH
00paboTKe pe3ysabTaTOB KOCBEHHBIX M3MepeHuil. Huxke mokaszan npumep oOpaOOTKH pe3yiabTaToB
KOCBEHHBIX U3MEPEHUN.

1. Haiitu cpennee 3HaueHue oObeMa Tena:

V =86-12,2-354 = 371417 wu°
2. HaiiTu OTHOCUTENBHYIO MOTPEHIHOCTh &, O00beMa:

2 2 2
ey =l | I = | |l T | =\éx téy tézs

X y z

& = \/ (0,088)% + (0,053)° + (0,021) = /0,007 10,0028 + 0,000044 = 0,10.

3. OnpenenuTs aGCOMOTHYIO NOTPEIIHOCTD ONpeIeieHns: 00beMa Tefa:

AV =V . &y
AV =371417-010=3714 mm°.

Pesynbrar m3mepeHuil mpencTtaBisieT coOOM NPHUOIMKEHHOE YHUCIIO0, TOYHOCTh KOTOPOIO
orpenensercss MorpemHocTbio. [IpuOnmkeHHoe YHCIIO TNPUHATO 3alUCHIBATh TaK, YTOOBI
MOTPENIHOCTD MOCNIeHEHN IU(PhI HE IPEBbIIIala AeCATH €AMHUI] COOTBETCTBYIOIIETO pa3psijaa.

ITpu Takoii 3anucu Bce nudpsl Yucia, KpoMe nocieaHe, OyayT BepasiMu. [locneanss uudpa
YyHClla Ha3bIBA€TCS COMHMTEIbHOW, Bce LU(QPBHI TpaBee COMHUTEIBHOW — HEBEepHbIMU. B
npuOJIMKEHHOM YHCIIe COXPaHSIOT O/IHY HeBepHYyto 1udpy. Hanpumep, ecnu pe3ynbTaTr u3MepeHuit
paBeH 1, 2763, a abcomoTHas norpemHocts — 0,02, To OKOHUaTeNbHBINA pe3ynabTaT Oyaer (1,28 +
0,02), rie oTOpoILIeHBI 1B€ HEBepHBbIE IU(PBI, OCTABIICHBI ABE BEPHbBIE U OJJHA COMHUTEIIbHAS.

4. OKpyTriauTh pe3yabTaThl N3BMEPEHUN 1 3aMKicaTh OKOHYATEIbHBIN pe3ybTaT:

V =V £AV), V=(37142+3714) mv’. 4, :AV—V‘lOO%, g, =10%.
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[Tocne 3aBepuieHust 00pabOTKM PE3yNbTATOB MPSAMBIX U KOCBEHHBIX W3MEPEHUH, UCXOAS U3
ey J1abopaTopHoOi paboThl U aHANIK3A MOTYYEHHBIX PE3yJIbTaTOB, MULIETCS BHIBOJ.

Kpumepuu ouenku (¢ oannax):

— 2 0a/171a BBICTABIISIETCS CTYACHTY, €CJIM OTUYET BBIIIOJIHEH 10 BCEM TPEOOBAHUSAM, aKKypaTHO
n 0e3 oInooK;

— 1 6a1 BBICTABISIETCS CTYJCHTY, €CIM OTYET BBIIIOJIHEH IO TPEOOBaHUSIM, HO HEAaKKypaTHO
U JIOITYIICHBI OITMOKH;

— 0 6aJI0B BBICTABIISICTCS CTYJCHTY, €CIIM OTYET HE BBHITIOJIHEH.

3amura 1a6opaTopHOii padoThl (YCTHBIH ONPOC)
CTpyKTypa yCTHOTIO Ompoca:
YCTHBIN OMPOC COCTOUT U3 YETHIPEX TEOPETUUECKUX BOIPOCOB, HA KOTOPBIE CTYACHT JIOJIKEH
B TeueHre 60 MUHYT 1aTh B YyCTHOM BUJI€ WM B IMCbMEHHOM BUJE Pa3BEPHYTHIA OTBET.

IIpumepHBbIe BONPOCHI I NPOBEIeHNs YCTHOIO ONpoca:
Maxkpocucrempl. CTaTUCTUYECKUN U TEPMOJAMHAMUYECKUN METOBI.
OcHoBHbIE IOHATHS MOJIEKYJISIPHOM pu3uku Maccbl aTOMOB M MOJIEKYJI.
CocrosHue TepMoanHamMuuecKkoil cucreMsl. [Iponecc.
Buyrpennss sneprus cuctemsl. PaboTa npu n3MeHeHusx oobema.
Temmnepatypa. [lepBoe Haua0 TEPMOINHAMUKH.
["a3000pa3zHoe cocTosiHMEe. Y paBHEHHUE COCTOSIHUS U1€aIbHOTO rasa.
BHyTpeHHss 9HEPrUs U TEIUIOEMKOCTh MI€aIbHOIO Irasa.
N3onpoueccel. [lomurponnyueckne npoueccsl.
['nnore3a o paBHOpacHpeeIeHUH SHEPTUU IO CTENIEHSIM CBOOO/IBI.
. Pabora, coBepiiaemasi ra3oM IpH pa3iIMvHbIX MIpoLeccax.
. Ban-nep-BaanbcoBckuii ra3. BuyTpeHHss sHeprus BaH-aep-BaabCOBCKOro rasa.
. Hekoropsle cBeneHHMs W3 TEOPUM BEPOSITHOCTEH. BeposATHOCTB MaKpOCOCTOSHUA.
DnyKTyauuu.
13. PactipeniesieHrie  MOJIGKYJI IO CKOpOCTSM (pacmpeneneHne MakcBeinia). XapaKTepHbIE
CKOPOCTH pacnupeneneHus Makcsesia.
14. Pacnipenenenue bonbimana.
15. Cpennsist 3HEprus cToy1da KHUJIKOCTU B TOJIE€ CHII TSDKECTH (3a1a4a).
16. Bapomerpuueckas Gpopmyna. [logpemuas cuna.
17. OnbiTHOE 00OCHOBaHHE MOJEKYIIpPHO-KMHETHYecKO Teopuu (ombIT IllTepHa, ombiT
JlamMmepTa, OTIBITHOE OTIpECIIEHUE MMOCTOSTHHOM ABOTAIpO).
18. SIBnenus nepenoca. Kunernueckne XapakTepuCTUKH MOJIEKYIISIPHOTO JIBH)KEHUSI.
19. Yacrota ymapoB Mosekys o cteHKy. [lonepeuHoe cevenue.
20. Cpenusis anvHa cBoOOAHOTO Tpodera. YacToTa CTONKHOBEHHIA.
21. DKCTIepUMEHTAIILHOE OIpeeNieHHe CpeAHeH IITHMHBI CBOOOIHOTO Tpobera M IMmornepeyHoro
CEYEHHUs CTOJKHOBEHUM.
22. TIporecchl mepeHoca: TEIIONPOBOAHOCTE, MM (y3HUs, BA3KOCTD.
23. IIponiecchl mepeHoca B rasax. CBa3b Mexay KOIPQOHUIMEHTaAMH, XapaKTepHU3YIOIUMHU
MIPOLIECCHI IEPEHOcA.
24. SIBneHust B pa3peKEHHBIX razax. Bakyym v METO/IbI €ro moyryuyeHus.
25. Termoniepenaya, mudGy3ust 1 TpEHUE MTPH MAITBIX TaBICHHUSX.
26. PeanbHbie ra3pl. a3l ¢ MEXXMOJIEKYISPHBIM B3aUMO/IEHCTBHEM.
27. CHbl MEXMOJIEKYIISIPHOTO B3anMoaeicTBus. VloHHas cBsi3b. KoBaneHTHas CBSI3b.
28. Cuna Ban-nep-Baanbca. [loTeHIMam MexXMONEKyIIpHOTO B3aUMOJICHCTBHUS.
29. DkcriepuMeHTalbHBIe  M30TepMbl.  Kputmyeckoe coctosHue. OO0macte  AByX(a30BBIX
COCTOSIHUH.

CoNoOA~WNE

e S
N - O
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30. Hacwiennsrii nap. IIpaBuio peryara. CBOHCTBa KPUTHUECKOTO COCTOSIHUS.

31. Ypasuenue Ban-nep-Baansca. OTKIIOHEHHE CBONCTB Ta30B OT HJICATbHBIX.

32. ®u3nvecKkuil CMBICIT MOCTOSHHBIX, BXOAAIIMX B ypaBHeHHe Ban-nep-Baansca. BHyTpenHss
sHeprus raza Ban-nep-Baanbca.

33. Dddext xoyns-Tomcona. duznueckast cymHocTs 3 dexra.

34. IlepBoe HaUaIO TEPMOAMHAMUKH.

35. Ob6parumble nporecchl. Lluknmaeckne mporeccsl.

36. Pab6ota nukna. Koapdunuent nonesnoro aeicteus. [{uki Kapuo. uka OtTo.

37. Bropoe nHauano tepmoannamuku. @opmynupoBku Kenbssuna u Kiaysumyca BToporo Havanga
TEPMOJMHAMUKYU ¥ SKBUBAJIEHTHOCTb 3TUX (POPMYITHPOBOK.

38. XonoaunpHasi MalInHa U TETUIOBOM JIBUTATEb.

39. Bropas Tteopema Kapno. HepaenctBo Knaysumyca. ®opmynupoBka Hayasa
TEPMOJUHAMUKH C IIOMOILBIO SHTPOIIUH.

40. CtaTucTHYECKUN XapaKTep BTOPOro Havajaa TePMOJAUHAMUKH.

41. I3MeHeHHe SHTPONHHM B HEOOpaTUMbIX mpoueccax. OmnpeneneHue SHTPOIUU HICATBHOTO
ra3za. @u3n4ecKuil CMbICI SHTPOINH.

42. Pacyer M3MEHEHHUS YPHTPOITUH B MIPOIECCAX UICATHLHOTO Ta3a.

43. TepmonuHaMuveckue MoTeHIHabl. JKuakoe cocTosHue.

44. TloepxHocTHOE HaTsKeHUE. CBOOOIHAS TOBEPXHOCTHASI SHEPT UL

45. YcnoBue paBHOBECHS HA TPAHULIC HA TPAHUIIE KUAKOCTb-TBEPAOE TEIO.

46. [laBrieHue o1 UICKPUBIICHHOM MoBepXHOCTHI0. Kanmmsipusie siBienus. [IABEL

47. da3oBble paBHOBecHs U (Ga3oBbIe MpeBpalieHus. Vcnapenue u KUmeHue sXuaKoCTe.

48. CymHOCTh JMHAMHYECKOTO PAaBHOBECHs HA TPAHULE Map-KUAKOCTh. CBOWCTBA CHUCTEMBI
Hap-*KUAKOCTb.

49. Kunienue. Ypasuenue Kianeiipona-Knaysuyca.

50. Meracrabunbhble coctosinus. [leperperas >KUIKOCTb.

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

52. Kpucramnu3zanus u rjiaBjeHue.

53. Kpucrammuzanus u cyonumanms. [lomumopdusm.

54. da3oBble Mepexo/Ipl IEPBOTO U BTOPOTO poja.

Kpumepuu ouyenku (¢ oannax):

— 18-20 6a/10B BBICTABIIACTCS CTYAEHTY, €CIU CTYAEHT Nl TOJIHBIE, Pa3BepHYThIE OTBETHI
Ha BOMNPOCHI, MPOJEMOHCTPUPOBAN 3HaHWE (DYHKIMOHAIBHBIX BO3MOXHOCTEH, TEPMHUHOJIOTUU,
OCHOBHBIX DJIEMEHTOB, YMEHHE TMPHUMEHSATh TEOPETUYECKHE 3HAHUS TPH  BBITOJHEHUU
npakTH4eckux 3afganuii. CTyneHT 6e3 3aTpyAHEHU OTBETHII Ha BCE IOTIOTHUTENbHBIE BOIIPOCHI,

—13-17 6a1710B BBICTABJISCTCS CTYACHTY, €CITH CTY/ICHT PACKPBUT B OCHOBHOM TEOPETHUSCKHE
BOIPOCHI, OJIHAKO JIOMYIIEHbl HETOYHOCTH B OIPEJEeNIEHMH OCHOBHBIX HOHATHH. [Ipu oTBere Ha
JIOTIOJTHUTEIIFHBIE BOIIPOCHI IOMYIIEHBI HEOOIIBIITHE HETOYHOCTH;

— 7-12 6anJioB BBICTAaBISETCS CTYACHTY, €CIU IPH OTBETE HAa TEOPETUYECKUE BOMPOCHI
CTYACHTOM JOMYyIICHO HECKOJBKO CYIIECTBEHHBIX OIMMOOK B TOJKOBAHHUM OCHOBHBIX ITOHSTH.
Jloruka W TOMHOTAa OTBETa CTPAJAIOT 3aMETHBIMH H3bSHAMU. 3aMETHBI MpoOensl B 3HAHUU
OCHOBHBIX METOOB. TeopeTndecKre BOMPOCH B IEJIOM H3JI0XKEHBI JOCTATOYHO, HO C MPOMyCKaMHu
MaTepuana. iMeroTcs NpuHIMIHAAIbHBIC OIIMOKHU B JIOTHKE TIOCTPOSHUSI OTBETA Ha BOIIPOC;

— 1-6 0anjoB BBICTAaBISIETCS CTYICHTY, €CIIM OTBET HAa TEOPETUYECKHE BOIPOCHI
CBUJICTENLCTBYET O HEMIOHUMAHUHM U KpailHE HEMOJHOM 3HAHUM OCHOBHBIX MOHSTHI M METOJOB.
CTyneHT He CMOT OTBETHTh HU HA OJIUH JIOTIOJIHUTEIHHBIN BOIPOC.
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5. YueOHO-MeTOoAMYECKOEe U NH(POPMALMOHHOE 00ecnedyeHHne U CIUILINHBI
5.1. [lepeyeHb OCHOBHOM M JONOJHUTEIbHON YUeOHO JIUTEPaTypPbl, HEOOXOAUMOM IS
OCBOEHHS TUCIUIIHHBI

OcHoBHas1 JUTEpaTypa:

1. HponoB U.E. ®usnka MakpocucTeM.: OCHOBHBIC 3akoHbl / U3n. 2-e, non. M.: 2006. [B 6u6m.
Baml'V umeercs 180 k3. Umerores roma: 2001, 2003, 2006, 2013]

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

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

JlonoTHUTeILHAS JTUTEpaTypa:

1. Cuyxun J[.B. O6mmit kypc ¢usuku: T.2. TepMoauHamuka U MoJieKyJsipHas ¢uszuka — M.:
®usmatiut, 2005. — 529 c¢. [B 6uba. bamlyY umeercs 166 skx3. Mmerorcs roga: 1975, 1979, 1990,
2005, 2006]

2. CasemseB W.B. Kypc oOmeii ¢usuku: 1. 1: Mexanuka. MonekyisipHas ¢(usuka u
tepmoauHamuka. — M.: KHOPYC, 2012. — 528 c. [B 6u6n. baml'y umeerca 217 sx3. Umerotces
roxa: 1975, 1989, 1991, 1998, 2008]

3. Tpodpumosa T.U., dupcor A.B. Kypc ¢dbusuku ¢ npumepamu pemieHus 3agad: T. 1.: yueOHHK /
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-TEIEKOMMYHUKAIMOHHOM ceTH « AHTEepHET» N
NMPOrpaMMHOI0 o0ecrieyeHnsi, HeOOXOAUMBIX IJIs1 OCBOEHMS U CIUTIIMHbI

1. DnexrponHas OubOimoreuHas cucrema. Db baml'V. — CoOcTBeHHas 37eKTpoHHas OUONIHOTEKa
y4eOHBIX M HayYYHBIX 3JEKTPOHHBIX M3JIaHUM, KOTOpas BKJIIOYAeT H3AAaHUS IpernojaBareseit
bamlV. ABTopu30BaHHBIN JOCTYN IO Mapoiito U3 Jito0oil Touku cetu MHtepHer. Perucrpauus B
bubmuoreke baml'V, panpHeiimmii pmoctynm w3 000  Touku cetw  MHTepHer. —
https://elib.bashedu.ru/

2. DnexkTpoHHas OuOAMOTeYHas cuUcTeMa .YHUBEpCUTEeTCKas OuOnIMoTeka OHJIaWH. —
[TonmHoTekcToBass B/ y4eOHBIX M Hay4yHBIX 3JEKTPOHHBIX M3JaHUNA. ABTOPU30BAaHHBIA JOCTYI IO
napoisiro u3 mo0oi Touku cetu MurepHer. Perucrpauus B bubmmorexe baml'V, nanbneimmit
JOCTYT U3 J1000# Touku cetn Mutepuer. — https://biblioclub.ru/

3. DnexTpoHHas O6uOnMOTEeYHAs cucTeMa uinarenbcrsa .Jlanb. — [TonHorekcroBas b/l yueOHbIX u
HAyYHBIX AJIEKTPOHHBIX U3JaHUIl. ABTOPM30BAaHHBIA JTOCTYN IO HApOJII0 U3 JIIOOOM TOYKU CETH
Wntepner. Perucrpanus B bubnuoreke baml'V, nanbheiimmit goctyn u3 000l TOYKH ceTH
Wurepner. — https://e.lanbook.com/

4. DnextpoHHbIN Katanor bubmmorekn baml'yY — CnpaBoyHO-IOMCKOBBIHN anmapar OGMOIHMOTEKH.
Bxmrouaer B cebsi cucTteMy KaTajoroB W KapTOTEK, CIpaBOYHO-OMOMMorpaduueckuit Goug. —
http://www.bashlib.ru/catalogi/

JononnurenbHas aureparypa B ObC baml'y:

Memooduueckue ykazanus K 1a00pamopHuim pabomam
1. Onpenenenve korddumeHTa 00bEMHOTO PACHIMPEHUs KUJIKOCTH 10 MeToay JltonoHra u
[ITU [DnexTpoHHBIN pecypc]: maboparopHas paboTa 1Mo MoJeKyiasipHOl ¢usuke Ne7 / @.M.
I'updanona; P.P. lllagees. — Ya: PUL| baml'VY, 2015. — DnexkTpoH. Bepcus ney. myOIuKaluu. —
<URL:https://elib.bashedu.ru/dl/local/Girfanova Shafeev_sost lab_7_mu_2015.pdf>.
2. OmpenernieHre OTHOIICHUS TETUIOEMKOCTEH BO3/yXa MPH TMOCTOSHHOM JIaBJICHUU B 00BheMe
[OnexTpoHHBI pecypc]: nmabopaTopHas paboTra 1o MoJjekyaspHoi ¢uzuke Ne 6 / d. M.
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https://elib.bashedu.ru/
https://biblioclub.ru/
https://e.lanbook/
http://www.bashlib.ru/catalogi/
https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_lab_7_mu_2015.pdf

I'updanosa; P.P. [lagees. — Ydpa: PULL baml'y, 2019. — DnexTpoH. Bepcus ned. MyOauKaIiuu. —
<URL:https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost Opred otnoshenija
teploemkostej Lab 6 mu_2019.pdf>.

3. Omnpenenenue yHUBEPCAILHONW Ta30BOM IMOCTOSSHHOM METOJOM H30TEPMHUYECKOTO
W3MEHEHUsSI COCTOSIHHS [DIEKTPOHHBIM pecypc|: mabopaTopHas padora Ne 4 1Mo MOJICKYISIpHOM
¢uzuke / ®.M. I'mpdanosa; P.P. Hladeer. — Ypa: PULL baml'V, 2019. — DnektpoH. BepcHs med.
nyomukanuu. — <URL:https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost Opred univers gaz
postojannoj_Lab 4 mu_2019.pdf>.

4. W3ydyeHwe 3aBUCHUMOCTH KOI(PPUIIMEHTa MOBEPXHOCTHOTO HATSHKEHUS pPAacTBOpa OT
KOHIEHTPALlUU U TeMIlepaTypbl [DIeKTpoHHBIN pecypc]: 1abopaTopHas padoTa M0 MOJIEKYIISIPHOI
¢usuke No9 / @M. I'mpdanora; P.P. [lladees. — Ya: PULL baml'V, 2015. — DnekrpoH. Bepcust
rey. MyOJIMKaIUH. -
<URL:https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_lab 9 mu_2015.pdf>.

Yuebnvie nocobus 0151 no020mosKu K OIUMNUAOAM

1. OnumrnuanHbie 3a1a4u 1Mo obmel Gusuke [IneKTpoHHBIA pecypce]: yuebd. mocodue / B.H.
Hazapos, P.P. Illajgee, N.P. KaromoB; — VYda: baml'y, 2011. — DnekTpoH. Bepcus Iied.
nyonmukanuu. — <URL:https://elib.bashedu.ru/dl/read/Olimp-2011.pdf>.

2. Onumnuaaebie 3a0auun 1mo oomeit ¢pusuke (15 anpens 2011) [Dnexrponnsiii pecype] / B.H.
Hazapos, P.P. IladeeB, N.P. KaiomoB;— VYda: baml'y, 2011. — DnekrpoH. Bepcust Imed.
nyonukanuu. — <URL:https://elib.bashedu.ru/dl/corp/Olimp-15.04.2011.pdf>.

3. Omumnuanueie 3anaun no obmei ¢uszuke (2011-2012 r.r.) [DnekTpoHHBIH pecypcel:
METOAMYECKOE PYKOBOJCTBO IO pemieHuio ¢usmyecknx 3amad / B.H. Hazapos [u ap.]; — Yia:
baml'y, 2012. - DNEeKTPOH. BepcUs Iey. myOIHKaIUH. -
<URL:https://elib.bashedu.ru/dl/corp/Olimp-2012.pdf>.

4. COOpHUK OJMMMIMAIHBIX 3a7a4d 1o obmei ¢usuke 2012-2013 rr. [DaexTpoHHBINH pecypc]:
METOAMYECKOE PYKOBOJCTBO IO pemieHuio ¢usmyecknx 3amad / B.H. Hazapos [u ap.]; — Ya:
baml'y, 2013. - DNEeKTPOH. BEpCcUs Iey. nyOIHKaIUH. -
<URL:https://elib.bashedu.ru/dl/corp/Olimp-2013.pdf>.

5. COopHUK onMMMHUATHBIX 3aAa4d 1o obmeit ¢usuke 2013-2014 rr. [DaexTpoHHBINA pecypc]:
METOJMYECKOE PYKOBOJICTBO Mo pemieHuro pusnueckux 3agad / P.P. Illapees, ®.K. 3akupbsHoB,
A.T. Xapucos; — VYda: baml'V, 2014. — DnekrpoH. Bepcus TMmed. MNyOJIUKAIMHU. —
<URL:https://elib.bashedu.ru/dl/corp/Olimp-2014.pdf>.

6. COOpHUK OMMMMHAIHBIX 3a4a4 1o oOmieit ¢pusuke 2009 — 2016 [DnekTpoHHBIN pecypce]:
yue0. mocodue / B.H. Hazapos [u ap.]. — Yda: PUL[ baml'V, 2017. — DnexTpoH. Bepcus meu.
nyomukanuu. — <URL:https://elib.bashedu.ru/dl/corp/Nazarov i dr_Sbornik olimpiadnyh zadach po
fizike 2009-16_up_2017.pdf>.

Yuebnvie nocoous

1. O6mas ¢usuka: Paznen «Mexanuka. MonekymspHas ¢uU3MKa. DJIEKTPUYECTBO U
MarHeTu3M» [ DNEeKTPOHHBIN pecypc]: yaeOHOoe mocodue st CaMOCTOSITEIbHOM padOTHI CTY/IEHTOB /
P.P. [lagees , I'.'1. 3amanoBa — Ya: PUL] baml'V, 2019. — DnexTpoH. Bepcus ned. myOoauKaum.
— <URL:https://elib.bashedu.ru/dl/local/Shafeev_Zamanova_Obzchaja fizika up_2019.pdf>.

2. MexaHuka U MoJIeKyJsipHas Qu3uka: yuyeOHoe mocoOue [DnekrponHsii pecype] / I'.U.
3amanoBa, P.P. IllageeB. — M.: Hdupekr-Meama, 2015 — 52 c. — DaexTpoH. BepcHs Iied.
nyOJIMKaIUH. — <URL:https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Mekhanika i
molekularnaja fizika 2015.pdf>.

3. Teopus mnorpemrHocTei. 3agaud W TECThl MO MEXaHMKE U MOJIEKYJSIpHOH (u3uke.
[DnexTponHbIil pecypc]: yueb. mocobue / .. 3amanoBa, P.P. lladeer; — Yda: PULl baml'V,
2016. — ONEKTPOH. BEpCHs ney. nyOJIMKaLuy. —
<URL:https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Teorija
pogreshnostej_Zadachi_up 2016.pdf>.
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https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_Opred%20otnoshenija%20teploemkostej_Lab%206_mu_2019.pdf
https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_Opred%20otnoshenija%20teploemkostej_Lab%206_mu_2019.pdf
https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_Opred%20univers%20gaz%20postojannoj_Lab%204_mu_2019.pdf
https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_Opred%20univers%20gaz%20postojannoj_Lab%204_mu_2019.pdf
https://elib.bashedu.ru/dl/local/Girfanova_Shafeev_sost_lab_9_mu_2015.pdf
https://elib.bashedu.ru/dl/read/Olimp-2011.pdf
https://elib.bashedu.ru/dl/corp/Olimp-15.04.2011.pdf
https://elib.bashedu.ru/dl/corp/Olimp-2012.pdf
https://elib.bashedu.ru/dl/corp/Olimp-2013.pdf
https://elib.bashedu.ru/dl/corp/Olimp-2014.pdf
https://elib.bashedu.ru/dl/local/Shafeev_Zamanova_Obzchaja%20fizika_up_2019.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
https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Teorija%20pogreshnostej_Zadachi_up_2016.pdf
https://elib.bashedu.ru/dl/read/Zamanova_Shafeev_Teorija%20pogreshnostej_Zadachi_up_2016.pdf

4. Meroanueckue YyKazaHWsl 1O PENICHHIO 3afad. MexaHuka W MOIeKyJspHas (usuka
[DnexTpoHHbIN pecypc]: mis crya. xumudeckoro dakymnprera / I'. . 3amanona; P. P. [llagees. —
Yopa: PUL[ bamly, 2013 — 54 c. — DjexTpoH. Bepcus IMe4. MNyOnuKamub. —
<URL:https://elib.bashedu.ru/dl/corp/ZamanovaShafeevMetUkazReshZadachMehMolekPhiz.pdf>.

6. MaTepuajibHO-TEeXHHYECKAas 0a3a, HEOOXOAMMAsA /I OCYLEeCTBJIEHUA
00pa3oBaTeILHOIO NMPoIecca Mo JUCHUILINHE

MartepuanbHo-TeXHUYeCKass 0a3za, HeoOxoaumasi JUisi OCYILECTBJICHHS 00pa3oBaTeNbHOTO
npoliecca 1o AUCHUILTMHE IPUBECHA B Ta0JIuUIIE!

Haumenosanue
cneuuatu3upoeannblx
N . Haumenosanue 060pyoosanus, npozpammHnozo
ayoumopuil, Buo 3anamuii
obecneuenusn
Kabunemoe,
aabopamopuii
1 2 3
Jlocka, KOMIIBIOTEP, MYJIbTUMENUMHBINA ITPOEKTOP, 3KPaH
[IporpammHuoOe obecrnieueHue:
1. Windows 8 Russian. Windows Professional 8 Russian
bonbmas ¢pusznueckas Upgrade. Jlumensuss OLP NL Academic Edition,
Jlexuun
ayautopus 02 Oeccpounas. Jorosop Ne 104 ot 17.06.2013 r.
2. Microsoft Office Standard 2013 Russian. JIunensus
OLP NL Academic Edition, 6eccpounas. JJorosop Ne 114
or 12.11.2014 r.
YyueOHast ayTuTOpHs 1Ist
MPOBEJICHUS 3aHATUN
CEMHUHAPCKOIro THUIIA: [IpakTnueckue
ocka, Men, COOpHUKH 3aJ1a4, KaJbKyJIATOP
aynutopuu Ne 322 unu 3aHATHUS
No 324 vy Ne 318
(pusmar xoprmyc)
UuranpHeiid  3am  Nel Hayunblii u yueOnbiii ¢onn, nayunas nepuonuka, 1K
(rmaBHBIA  Kopmyc, 1 CamMocCTOosSTEND (MonoOsok) - 3 mr, Wi-Fi goctym masi MOOHIBHBIX
3TaK) Hasi pabota yCTpOHCTB, HeorpanmdeHHBIM noctyn k OBC u BJ;
KOJIMYECTBO IOCAJO0YHBIX MeCT — (6.
UuranpHbiid  3am N2 Hay4Hblit u yueOHbIi (oHI, HayyHas neproauka, Wi-Fi
CamocrosTenb 6 . o
(kopnyc  dusmara, 2 5 JIOCTYN JUIS MOOWJIBHBIX YCTPOWCTB, HEOTPAaHUYCHHBIN
ITAXK) Hasi paboTa noctyn k ObC u B/I; xonnuecTBo nocanounsix Mect — 50.
YuranepHeld 3a1  Ned Hayunwiii u yueOHbIA (OHA, HaydyHas TEPUOJIUKA,
Camocrositens o 3EC u BIL:
(Kopnyc 61/10(1)31(3, 4 5 HEOTpaHUYEHHBIN JOCTYIl K u bJI; komm4ecTBo
ITaXK) Hasi paboTa 0CcaI04YHbIX MecT — 60.
VYcranoBka k JIP Nel «Ompenenenue ko3pdunueHTa BI3KOCTH
BO3AyXa KammuiipHeIM Mertomom» PIIT1-1 — 1 mrT. (uHB.
210042060)
Hacoc Komosckoro k JIP Ne2 «Ompenenenue OTHOLIEHUS
H 6 YACIBbHBIX TEIIOEMKOCTEH  Tra3oB METOAOM Kimemana w
a0oparopus
PaTopua JlaGopaTopHble | AC30PMa»
MOJIEKYJISIpHOU (pU3UKH 6 VYcranoska k JIP Ne3  «Ompepenenue  koddduiuenra
308 ((I)I/I3MaT KOpHyC) pavoThI TEIUIONPOBOAHOCTH METOAOM HarpeToi Hutm» ®ITT1-3 — 1 .
(meB.2101042059)
VYcranoBka k JIP Ne4 «Omnpernenenne yHHBEpCaIbHOIM Tra30BOH
MOCTOSTHHOM METOOOM N30TCPMHUUICCKOTO N3MCHCHU
cocrostausy OIIT1-12 — 1 mir.
Bbapomerp-anepoun — 1 wr., TpexxonoBoi kpad — 1 mwr. x JIP
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Ned  «OmpeneneHve YHUBEPCAIBbHON Ta30BOM IMOCTOSHHOM
METOJIOM M30TEPMUIECKOTO H3MEHEHHSI COCTOSTHHS»
Vcranoska k JIP Ne5 «Ompenenenue cpeaHed UTHHB
cB0OOTHOTO TIpoOera MOJIEKyJT BO3ayXa» — | MIT., acuupaTop —
1 wr., MeH3ypka — 1 wrT.

YcranoBka & JIP  Ne6  «OmpeneneHwe — OTHONICHHS
TEIUIOEMKOCTEH BO3IyXa TpPH IIOCTOSHHOM JaBICHUH |
oobeme» OIIT1-6 — 1 mwt. (MHB.2101042063)

VYcranoBka Kk JIP Ne7 «Ompenenenne koadduimenra
00BEMHOTO paCIIUPEHUs XHUJIKOCTU MO Meronxy JlroioHra u
IItu» — 1 mr.

Kareromerp — 1 mwr. unB. 11010409772, Habop KanMJUIAPHBIX
TpyOok c nepxkarenem — 1 mr. k JIP Ne® «Ompenenenue
K03((UIneHTa MOBEPXHOCTHOTO  HATSDKCHHS — KHUIKOCTH.
Onpenencane KOd(pPHUIHEHTa TTOBESPXHOCTHOTO HATHKCHUS
JKUJIKOCTH B KalWIIPHBIX TPyOKax»

IMpubop Kanropa-Pebunmepa — 1 mr. k JIP Ne9 «l3yuenne
3aBUCHMOCTH KO3()(HUIMEHTa TOBEPXHOCTHOTO HATSIKCHHS
pacTBOpa OT KOHIEHTPALUK U TEMIIEPATYPhD»

Konbuo Ha moaBece — 1 mIT., IITaHTEHIUPKYIb — 1 mT., HAbOP
rupp — 1 mr. k JIP Nell «Ompenenenue koadduimenra
MOBEPXHOCTHOTO HATSKEHUS >KUAKOCTH METOJOM OTphIBA
KOJIBLIA»

I'enepatop — 1 mir.,, ocmwuiorpad — 1 1mT., pe3oHaTop ¢
MHUKpOo(poHOM 1 muHaMHuKOM — | mt. k JIP Nel2 «Omnpenencuaue
CKOPOCTH 3ByKa B BO3AyXe M OTHOIICHHS YJEIBHBIX
TETIOEMKOCTEI METOIOM CTOSTYEH BOJHBI»

VYeranoska k JIP Nel3 «Onpenenenue TEmI0EMKOCTH TBEPAOTO
tenay OIIT1-8 — 1 mr. (mHB.2101042065)

VYcranoBka k JIP Nel4 «OmpenmeneHune kodpduuneHTa
B3aUMHOU nuddy3un Bo3ayxa u BogsHoro mapa» OIIT1-4 — 1
mt. (uHB.2101042056)

VYcranoska k JIP Nel5  «OmpeneneHue  OTHOUICHHUS
TEIJIOEMKOCTEH BO3/yXa MPU MOCTOSHHBIX JIABICHUU U 00beMe
pe3oHaHcHbIM MeTofoM» DIIT1-7 — 1 mr. (uaB.2101042062)
VYcranoBka k  JIP Nel6  «OmpeneneHue — TEIUIOTHI
napooOpazoBanus Bogs» OIIT1-10 — 1 m.

TurensHas neds ¢ 010BOM — 1 mT., Tepmonapa — 1 mr., mTaTuB
— 1 wr., raneBanomerp — 1 wr. k JIP Ne 18 «Omnpenenenue
TETUIOTHI IJIABJICHUS METAIIA ¥ IPUPAIIEHHS SHTPOITUI
JKunkoctaeie manomerpsl — 4 mt. kK JIP Ne2, x JIP Ned, x JIP
NoS, x JIP Ne9

TepmocraTsl — 5 1WT.

Cromnbl nep. nokpari. 6enpiel 20%60 — 12 .

Croubl 1ep.moKp.6en.roI.HOKKH 1.23*54-2 .

Hocka ayz.-1 mt. maB.2101067123

Mer.mkad 2xasep 1,70*1,00 — 1.

Mert.mxad 2xasep 1,90%1,00 — 1.

Mert.mxadsl ¢ 4Ms BEIIBIK. TToKamu 49*52 — 8 .

Mer.ceiidp 1aBepnio — 3 mmr.

AxBaguctuasTop — lr.

Jocka uadopm. npobdkoBast — 1 .

Crynbs — 33mrT.

Kanrozn — 4mir.
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IIpunoxenue 1

®I'BOY BO «BAIIKUPCKUN T'OCYJAPCTBEHHBI YHUBEPCUTET»

®U3UKO-TEXHUYECKWI HHCTUTYT

COJIEP)KAHUE PABOYEHN ITPOT'PAMMBI

TUCIUTUINHBI « MoJeKkynspHas Gu3nka» Ha 2 ceMecTp

(HaMMeHOBaHUE AUCITUTLTHHBI)
NHEBHAA
(dhopma oOydeHust

Bupa pa6otsl

O0beM TUCHUNINHBI

O6mas Tpynoemkocts aucuuruiabl (3ET / gacoB) 5/180

Y4eOHBIX 4acOB Ha KOHTAKTHYIO pa0OTy C IIPETO/1aBaTelIeM: 113.9
JIEKIINI 48
MIPAKTHYECKUX/ CEMHUHAPCKUX 32
1a00PaTOPHBIX 32

npyrux (TpynmoBasi, HHIUBUAyalbHasl KOHCYJIbTAIIUS M UHBIC BUJIBI

y4eOHOM JesTeNHHOCTH, MPEAYyCMATPUBAIOIINE pa00OTy 00YUAIOIIUXCS C 1.9

npenoaasareneM) (OKP)

Y4eOHBIX 4acOB Ha CAMOCTOSITEIbHYIO paboTy oby4atommuxcs (CP) 21.1

Y4eOHBIX 9acOB Ha MOJTOTOBKY K 45

sK3ameny/3auety/muddepenupoannomy 3adery (Konrpoin)

®dopma(bl) KOHTPOJIS:
9K3aMeH, 3a4eT, KOHTPOJIbHBIE pabOTHI — BTOPOH ceMecTp
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dopMa n3yyeHus MaTepuaios:

®dopma

JIEKIUH, PAKTUYECKUE 3aHATHS, OcHoBHas 1 Sanatus TEKYILETO
CEMMHAPCKUE 3aHATHS, JIOTIOJTHUTEbHAS o KOHTPOJIS
No nabopaTopHbIE pabOTHI, JuTeparypa, camocrosr | YCreBaemocTn
i Tema u conepxanue caMoCToATENbHAs paboTa U pexomMeHayemas JU (KOJIJIOKBUYMBI,
TPYIOEMKOCTh (B Yacax) CTYZCHTaM 6 KOHTPOJIbHBIE
(HOMEpa U3 pabote paboTHI,
1P CTYJIEHTOB
JIK JIP CP CIIMCKA) KOMITbIOTEPHBIE
/CEM TECTHI U T.I1.)
1 2 3 4 5 6 7 8 9
Moayas L.

YpaBHenue cocrossuus ras3a. [lpoueccesl. IlepBoe Hauyano repmoanHamuku. TemnoeMkocTb. MoJieKyJISpHO-KHHeTHYeCKas Teopusi. Pacnipenesienust
Makcsessia u boasnmana.

Oruer k 1a0.
. OcH. ymtep. pa6oram Nel; 3;
[IpeaMer MOJIEKYISApPHON Gu3MKU. METO/BI UCCIIEI0BAHMS 1. BeeneHue. OcH. HDOBEDKA
CBOMCTB MakpocucTeM. (DHU3UYECKHME BEIUYMHBI M HX 2. Beenienue nuTep. POBED
1. 8 5 4 3 JIOMAILIHETO
usmepenre. CuCTeMBl eIMHHI  (PU3MYECKUX BEJTUYKH. Jlon. nuTep. 3.6.1— TS 1
Cocrosiaue cucteMsl. [Iporeccsr. 1. Tn.2 (§§ 1-2), 6.24 A
3 (§§1-7) IPAKTUYECKUX
3QHATHUSIX.
Och. matep. Ortuer k n1a0.
1.§§ 1.2.-1.7. pabortam Ne4; 5;
BuyTtpennsst sHeprusi. TemnoeMKOCTh HACAIBHOrO Tasa. 2.19-20 Och. DOBEDKA
[TonuTponuyeckue POLIECCHL. MosexynsipHo- Jlom. nutep. nuTep. POBEp
2. 8 5 4 3 JIOMAILTHETO
KUHETHYECKass Teopusi. [MIoTe3a 0 paBHOpACIpEIEICHUN 1. Tu.5 (§§ 1-7), 3.6.25 ATAMIA Ha
SHEPIUHM MO cTeneHsM cBo6obl. a3 Ban-nep-Baansca. rn.11(§§ 1-5,7) 6.65 .
2 TI'm1 (§§ 1_5)’ MPAKTUYICCKUX
r.2 (§§ 1-5). 3QHATHUSIX.
Maremarudyeckue moHsTHsA.  BepositHocth.  Cpennue OcH. nuTep. OcH. TectupoBaHue
4 |3HaucHms. OYHKUMS ~ PACIPENICNCHWS  BEPOATHOCTEH. 8 5 4 3 1.§§2.1.-24. nuTep. Nel;
" | Cpennee uMcno yacTull B oObeme. OTHOCHTENbHAS 2.8§ 1-12 3.6.66 - OTYeT K J1a0.
BenmunHa Quykryanuil. KuaeMaTuaeckue XapaKTepUCTUKH HAom. mrep. 6.101 pabotam Ne6;
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MOJIEKYJIApHOro  aBwxeHus. Jlasnenue. Temmeparypa. 1. Tn.8 (§§ 1-5), 12;
OnbITHAas MPOBEpKa 3aKOHA pachpesencHus Makcsema. 9 (§§ 1-7). poBepKa
Bapomerpuueckas  Qopmyna.  Atmocdepa  IUIaHET. 110 (§§ 1-3), JIOMAIIIHETO
DKCIepUMEHTAIbHAS IpOBEPKA pacIpeneneHus .12 (§§ 1-6). 3aJaHUs Ha
Bonbumana. [Togsemuas cuia. 2. T2 (§§ 1-2). IPAKTHYECKUX
T3 (§§ 2-5).
nd (88 1-7), 3aHATHSAX.
.9 (§§ 1,2.7).
YcTHBII onpoc
OcH. nutep. o
Monenb Maxkcsema-boapiiMana. Hepaznuuumocts é 8§ %341 4 OcH. 1ab0pPaTOPHBIM
yactun. Pacnpenenenue pasnMUMMBIX  MEXIy —COOOM 3§ 13- nuTep. paboTam.
9 8 5 Jort. utep.
YacTUI[ MO SHeprusiM. Pacuer aBrkeHHs OpOYHOBCKOM 1 Tn12 (§ 2) 3.6.101 - | KonTpombpHas
yacTHIBl. Bpamarensnoe OpOyHOBCKOE JBHIKEHHE. 2 '3 (8§ 1_'4) 6.136 pabora Nel;
.14 (§§ 1-3). Kommoxsuym
Nol.
Moay.s I1.

NnmpeBpalIcHusl. TemnoBble ABUraTe u. PeajabHble rasol.

BTopoe U TPETHE HAYaJa TEPMOJIUHAMUKH. 3HTp01’[I/lﬂ. SIBjenus nmepeHoca. TemioBoe H3JIy4YCHHUC. Kuakocru. Kal’[lfl.]'[.]'lﬂpﬂble siBjieHusi. ®a3oBbie

OcH. nutep.

1.§§3.1.-35.. Otuer x 71a0.

2.8§27 o pabortam No2; 7;
HepasenctBo Kimaysmyca. Dutponus. Ctatuct. xapaxkrtep Jor. nutep. cH MpOBEpPKA
BTOPOIr'0 Hayajaa TEPMOAUHAMUKH. I3MeHEHHE SHTPONNUU B 4 3 1.T'n.4 (§§ 1-4), gngefé7 | TomamrHero
HEOOPaTUMBIX ITPOLECCaX. ri.13 (§§ 1-4), 6.153 3aJ]aHKs HA

ri.14 (§§ 1-5). ' NPAKTUYECKUX

2. TS 3aHATHUSIX.

(8§ 2,4,5).

Ocn. smrep. Ortuer k 1a0.
CBoOomnast n»Heprus. OHtampnus. @DyHkmus [u66ca. é gg ;85 Oc. pabotam Ne§; 9;
CootHomenns Makcpemna. @opMyIibl A1 TEVIOEMKOCTEM. 4 3 Jion — gnge{% 4_ | TpoBepka
OCHOBHOUW KPUTEPHIA T//T yCTOWYHBOCTH. | I'n4 (s 4')’ 6.190 JIOMAIITHETO

3a/laHus Ha

.10 (§§ 2,3).
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2.T1.5 (§§ 1-5), MPAKTUYECKUX
1.6 (§ 2). 3aHATUIX.
OcH. nurep.
1.§§5.1.-5.2.
2. §§29-33, 36
Tlom., nwurep. TectupoBanue
1. To15 (§§ 1-9), Ne2;
VYpaBuenue Knaneiipona-Knaysuyca. YpaBuenue Ban-nep .16 (§§ 1-5), OTYeT K J1al.
-Baansca. IloBepxnoctHoe  HaTskeHue.  CTpykTypa .15 (§§ 1-5). OcH. pabortam Nell;
KUIAKOCTEH. XHMMHMUYECKMH  MOTEHIMal M yCJIOBUSA 4 3 4 2 I'm.21 (§§ 1- JUTED. 18;
paBHOBECHS ¢as. CrtpyKTypbl XK. Crenenb 5),rm.23 (§§ 1-2, 4), | 3.6.295—- | npoBepka
YIOPSAJOYEHHOCTH B JKUIKMX Kpucramiax. Da3oBble rn.24 (§§ 1- 6.362 JIOMAILTHETO
nepexobl. CBoiicTBa n aHn3orponus ceoicTB JKK. 2),rm.25 (8§ 1-3). 3a7aHus Ha
12“31 Fln()'7(§(§§41(;§3). MPaKTUYECKHUX
(88 1_4),’ 3aHATHAX.
.12 (§§ 1-8),
13 (§§ 1-5).
YcTHBII onpoc
o
Bunaer npoueccos nepenoca. IIpoueccsl nepeHoca B rasax. OCHOB. JHTED. OcH. HagOpaTOpHHM
@dusnueckue SBICHHUS B PA3pPEKEHHBIX rasax. SIBineHus 4 3 4 1.1 |1.6.1-6.3. gnéefél DADOTaM.
HEPEHOCA B TBEPBIX TEIaX M HKUIKOCTSAX. 2. §§49-55 9191 = | Konrponbras
6.227 pabora Ne2;
Komnoksnym
No2.
Bcero yacos: 48 32 32 21.1

35







