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1. Heau u 3a7a4n 0CBOEHH S TUCHUIIJIMHBI

Kypc o6rieli ¢pu3uku SBISIETCS OCHOBHBIM B CUCTEME MTOITOTOBKHU (PU3UKOB. I T1aBHAs 1esIb Kypca
ABJIAETCS Cco3JaHue (yHIAMEHTATbHOW Oa3bl 3HAHMN JUIl M3y4eHHMsS BCEX pasJlielioB (DU3MKH,
TEOPETUYECKON (PM3MKHU, CIICIMAIM3UPOBAHHBIX KypCcoB, pu3mpakTukymoB. Kypc obmieit ¢pusuku
JTOJKEH HOCHUTH MHPOBO33PEHUECKYI0 M METOOJIOTMYECKYI0 HAaIlpaBIEHHOCTh, C(hOpMHUPOBATH Y
CTYIEHTOB  €JUHYI0, CTPONHYIO, JIOTMYECKH HEMPOTUBOPEUMBYIO  (DU3MYECKYI0 KapTUHY
OKpY’XKalOIeTo Hac MHUpa Hpupoibl. B kKypce HeoOXoauMo paccMaTpuBaTh BCE OCHOBHBIC
SBJICHUS W TPOLIECCHI, MPOUCXOIAIIME B TMPUPONAE, YCTAHOBUTh CBSI3b MEXIYy HHUMHU,
chopMynupOBaTh OCHOBHBIC 3aKOHBI, TOTYYEHHBIE HA OCHOBE OOOOIICHUI SKCIEPUMEHTATBHBIX
pesynbraTtoB. Kypc momkeH coaepikaTh KOJMYECTBEHHOE pPacCMOTPEHHME KOHKPETHBIX 3ajad,
BBE/ICHUE DJIEMEHTOB CTATUCTUKH, TEOPUU BEPOSTHOCTEN, KBAHTOBBIX MPEICTABICHUN U T.1I.

OcHoBHBIE (HOPMBI U3IOKEHUS Marepuaia Kypca MOJEKYISpHOW (U3UKU SBISIOTCS JISKIWH,
CONPOBOXKAAEMBIC JIEMOHCTPALMAMU  (DU3MYECKUX SIBJIEHMHM M TIPOIECCOB, Y4eOHBIX (PUIBMOB,
KOMITBIOTEPHBIX MOJENBHBIX AKCIIEPUMEHTOB; CEMHHApCKue (MpaKTUYeCKUe) 3aHATHs, OOIuil
¢u3nueckuii MPaKTUKYM Ha KOTOPBIX PACCMAaTPUBAIOTCSI METOIbI pEIICHHs 3ajad, 3aKperuieHHs
JIEKIIMOHHOTO MaTepuaia u ap.

MonekynspHast ¢u3uka wu3ydaeT (U3MYECKHE CBOMCTBAa BEILIECTBA, OOYCIIOBJICHHBIE €ro
MOJIEKYJISIPHBIM CTPOCHUEM, XapaKTepOM IBIKEHHSI aTOMOB M MOJIEKYJ U CHUJIaMH, JAEUCTBYIOIIUMHU
Mexay HUMH. OOBEKTHI U3y4eHHs MOJIEKYIAPHONH (U3MKHU COCTOST U3 O4YEeHb OOJBLIOTO YHcIa
YaCTHI[ U COBOKYITHOCTh TAKOTO OOJIBIIOTO YMCIIa B3aUMOJCHUCTBYIOIIMX YaCTHULl 00JaJaeT CBOUMHU
cenupuueckuMu 0cooeHHOCTAMU. OTMHAKOBO CYIIECTBEHHBIMU SIBIISIFOTCS JIBE CTOPOHBI U3YYEHUSI
MOJIEKYJISIPHON (POPMBI IBUKEHHUSL:

1) u3ydeHue ocoOEHHOCTEN MOJIEKYIAPHON (POPMBI JBHKEHHS;

2) oBlaJieHME METOJAaMH  H3YYEHHS CHUCTEM MHOTMX  YacCTHIl: CTaTUCTHYECKUM U
TEPMOIMHAMHYECKIM METOJaMH.

KoHneunas meap mpenojaBaHus MOJEKYIApHOH (U3MKH O3TO: CHOCOOCTBOBAThH
Pa3BUTHIO Y CTYJIEHTOB (PM3MYECKOT'0 MBIILJICHHS, OCBOCHUIO UMU COBPEMEHHOMN MOJICKYIISPHOM
KapTUHBI MUPA, (GOPMUPOBAHUIO MUPOBO33PEHHUS.

Jnst nOCTHKEHUS YKa3aHHBIX BBIIIE I[eJIed HE0OXO0AMMO PEIIUTh CIEIYIOIHE 3aJa4u:

1) cooOmMTH CTYIEHTY OCHOBHBIC TIPUHIMIBI M 3aKOHBI MOJEKYIAPHOM (HM3UMKH, W UX
MaTreMaTH4YeCKOE BBIPAKEHNE,

2) O03HAaKOMHTb C OCHOBHBIMH (PU3MUECKMMH SIBJICHUSMH, METOJAAMH HUX HaOMIONCHUS H
SKCIEPUMEHTAIILHOTO UCCIIEI0BaHNS;

3) O03HAaKOMHUTb C OCHOBHBIMH METOAAMH HM3MEpEHUs (PU3NYECKUX BEIHMUYUH COBPEMEHHBIMU
bu3nyecKuMu TMPUOOpPaMH, COBPEMEHHBIMH METOJIaMH OOpaOOTKH pPE3yJIbTaTOB HAOIONCHUN ¢
HCHoJb30BaHueM DBM;

4) HayduTh NMPaBWIHHO BhIpaXKaTh (puznyeckue ujaeu, GopMyaupoBaTh U peliaTh (U3nyecKue
3aJjau, OLEHUBATh MOPAIKU (PU3UUECKUX BEIHMUUH, IPOBOAUTH AHAIN3 TTOJTyYEHHBIX PELICHHIA;

5) 7JaTh ONpeacTaBiIC€HUS O TPaHUIAX TPUMEHUMOCTH MOJEIIEH U TMIIOTE3 B MOJIEKYJISIPHOU
¢du3uKe 1 BMECTE C TEM IMPEICTABICHUS U MTOHATHE O HEUCUEPIIAEMOCTH MaTepuH;

6) pa3BUTh HWHTEpEC K H3YUYCHHIO (PU3HKHU, OPraHW30BaTh CAMOCTOSTEIBHYIO paboTy
CTYJICHTOB B ayIUTOPUH U IOMa;

OcHoBHbIE TpeOOBaHUSI K 3HAHUSIM M YMEHUSIM, KOTOPBIMU JOJKHBI OBIAJETh CTYAEHTHI
CTyneHTsI nociie u3y4eHus MOJIEKYISIPHOM (PU3UKU JTOJKHBI 3HATh:

®DaKThl ¥ ONHCaHUs PU3UIECKUX SBJICHUN (B 00BEME MPOrPaMMBI).

3aKOHbI MOJIEKYJISIPHON (PU3MKHU U MX TPAKTOBKU U TPAHULIBI IPUMEHUMOCTH.

BEIBOILI OCHOBHBIX COOTHOIIIEHUH.

Hcropuio pa3BUTHS MOJIEKYISIPHON (DH3HUKH.

Bkran u posib 0TeueCTBEHHBIX (PU3UKOB B PA3BUTHH MOJIEKYIISIPHOM (DU3UKH.

OCHOBHBIE METO/Ibl HAYYHBIX HCCIICIOBAHHMN, TPUMEHAEMBIX B MOJICKYIISIPHON (U3MKe (TUIOTE3a,
MOJEJIUPOBAHUE U T.11.).

7. MaremaTuyeckuii annapaT B IPUMEHEHUH K OMIMCAHUSAM SBICHUH MOJIEKYIISIPHON (PU3UKH.
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8. MeTonpl IOCTAaHOBKM M TPOBENEHUS SKCIEPUMEHTOB IO MOJICKYISAPHOW (DU3UKE, YCTPOWUCTBO U
oO11re MPUHLKIIBI SKCIUTyaTaluuu (GrU3nYecKux MpruOOpoB U BCIIOMOTraTeIbHON anmnapaTyphbl.
9. Meroguky  pemieHuss  337ad [0 MOJEKYIAPHOM  (u3HKe.
10. OcHOBHBIE TIPUHITHITHI COCTABJICHHUS pedepaToB.
CryneHt, mocrne u3y4eHust MOJIEKYJSIPHON (PU3HKH, TOJDKEH YMeTh:
I. [IpumeHSTh MONyYeHHbIE 3HAHWUS JUIS PELIEHUS KOHKPETHBIX MPOU3BOJICTBEHHBIX, HAYYHO-
NPaKTUYECKHX, TI€arOTMYeCKUX 3aau.
2. Ilonp30BaThCsi COBPEMEHHBIMHM METOJAaMHU HW3YYEHHS M aHajau3a, SIBJICHUM M IPOLIECCOB
MOJICKYISIPHON (PU3UKH.
CamocTtosaTenbHO (QopMyIHpoBaTh (U3MUECKHE 3aJaud HCCIIEeN0BATENIbCKOTO M MPHUKIAIHOTO
XapakTepa, CTaBUTh SKCIIEPUMEHT M COCTaBIISATh OTUYETHL.
Pemrates crangapTHBIE 321241 IO MOJICKYJISIPHOM (PHU3HKE.
PaboTtats ¢ nurepatypoii, pedepupoBaTh, KOHCIIEKTUPOBATH U JENaTh COOOIICHNSI.
[TpoBOaUTH aHAIN3 MOTYYEHHBIX PE3YJIbTaTOB.
[Tonb30BaThesi COBpEMEHHBIM MaTEMAaTHUECKHUM aIllIapaToM.
[Tonp30BaThCs 37EKTPOHHO-BBIYUCIUTENBHON TEXHUKON MPH BHITIOJIHEHUH PACueTOB.
Hcnonb30BaTh COBpeMEHHBIE (pU3NUECKHE TPUOOPHI, yueOHO-T1a00paTopHOE 000pYIOBAHHE.
Jlns  ycBoeHHMs Kypca MOJEKYIApHOM (U3MKH, CTyA€HTaM HEOOXOAUMO BJa/ieTh:
MaTeMaTU4YeCKUM allapaToM U HaBBIKAMHU ITPAKTUYECKOTO PUMEHEHHUS PAa3/IeiOB MATEMaTHUKH:
a) MareMaTW4ecKui aHam3 - TuddepeHIaIbHOe U HHTErPATbHOE UCYHCIICHHE;
0) aireOpa - BEKTOPHBIE TIOHATHSI, ONIEpalli C BEKTOPaMHU;
B) muddepeHnmanbabie  ypaBHeHHS - audQepeHnuanbHble  ypaBHEHUS C  Pa3ICIISIONIMMUCS
HIepEMEHHBIMU;
I) aHaJUTHUYeCcKas TEOMETPHs - CCTeMa KOOPANHAT, KpUBU3HA, paJyC KPUBU3HBI,
n) ¢usuku - Il 3akon HeroToHa,
€) MPOrpaMMHPOBAHUS - HIIEMEHTHI IPOrPAMMUPOBAHHUSL.

@
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2. Mecto aucuuminnel B ctpykrype OIIOIT BO

VYuebnas nucnuminHa «MonekymnspHas ¢u3nka» BXOAMT B 0a3oByl0 4YacTh bioka 1
«Mopaynb: O6mias (u3uka» BKIIOYCHHBIX B y4eOHBIM IUTaH HampasieHus moarotoBku 03.03.02
®usnka, npohuinb «MeaunuHckas (usuka». JlucnuminHa w3ydaeTrcs Ha IMEPBOM Kypce BO 2
cemectpe. [ucuumivHa nmpenogaercs Mmo CpeacTBaM YTEHUs JEKUUA U MPOBEICHUS MPAKTUYECKUX
3aHATHI.

Ha nexuusx n3nararorcst OCHOBHBIE TIOJIOKEHUS TEOPETUYECKOI0 MaTepuaia.

[IpakTuueckue 3aHsATHs HAIPaBJIEHbl HA OCBOEHUE OCHOBHBIX CIIOCOOOB pellleHus 3ajaad Mo
JAHHOMY KYypCy.

3. TpeOoBaHuA K pe3yJIbTATAM OCBOCHHS CONEPKAHUSA TN CUUIIITUHbBI

[Ipouecc u3y4yeHHs] TUCIHUIUIMHBI HAmpaBiieH Ha (OPMUPOBAHHE 3JIEMEHTOB CIIEAYIOLIUX
komnereHuii B cootBerctBUU ¢ ®I'OC BO u OITOIT BO 1o ganHOMY HanpaBJIeHUIO TOATOTOBKHU:

oomenpodeccuonanbuoii (OIK):

o CIOCOOEH MPOBOJNUTH HAYYHBIC WCCIICAOBAHUS (PU3UYECKUX U KHUBBIX OOBEKTOB, CHCTEM H
MPOIIECCOB, 00pabaThIBaTh U MPEICTABIATH dKCIIepuMeHTanbHbIe JanHbie (OI1K-2);
° CrocoOeH K OpraHu3allMd M TpOBEeNEHUS y4YeOHBIX 3aHATUH, BHEAYAUTOPHOU W

BOCIIMTATCILHOU pa6OTBI B COOTBCTCTBHUU C TOCYAApCTBCHHLIMU O6paBOBaTe.HBHBIMI/I
crangapramu (ITKC-3).

B pe3ynbrare 0cBOSHUS TUCHIUTIIMHBI 00 yJaONTUICS TOJKEH:
3HaTh: OCHOBHBIC (DHU3WYECKHUE BEIUYMHBI, WX OMPEICICHUS, CIUHUIBI H3MEPEHUS B
cucreMe enuHUI] CU, OCHOBHBIE CHCTEMBI KOOPJWHAT, (U3HYECKHUE SIBJICHUS, 3aKOHBI U TTPOIIECCHI,
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IPOMCXOJAIINE B NPUPOJE, CBA3b MEXAY HUMH, OCHOBHbIE TEOPETHUYECKHE NPEACTaBICHUS U
MoJieH (PU3UKH.

YMeTb: NPUMEHATH TEOPETHUYECKUI MaTepual K aHajdu3y KOHKPETHBIX (PH3UUECKUX
CUTyallUi, HMCIIOJIb30BaTh DPA3JIMYHbIE METOABI PEIICHMs] TUMMYHBIX I Kypca «MosekynspHas
¢u3uka» 3agad, AaHAIU3UPOBATh IIOJIyUYEHHBIC pE3yJIbTaThl M IOJIb30BaTbCsl OCHOBHOW U
JIOTIOJIHUTEIIbHOM JINTEPATypOH IO KypCy.

Baanerb: mnpuemMaMy TIOCTAaHOBKM M TPOBEACHUS (U3MYECKOTO OSKCIEPUMEHTa C
HOCEAYIOIUM AHAJIM30M U OLECHKOW TIONYyYEHHBIX pEe3ylbTaToB; HaBbIKAMU paboOTBl ¢
COBPEMEHHOM M3MEPHUTEIbHOM ammnaparypoi; OCHOBHBIMH NpPHUHLUIAMU aBTOMAaTH3allMM U
KOMITBIOTEPH3AIMU TIPOIecCOB cObopa W 00paboTku HH(OpMAIMK;,; OCHOBHBIMH 3JI€MEHTaMHU
TEXHUKHA O€30MacCHOCTH MpPH MPOBEICHUH 3KCIIEPUMEHTAIBHBIX HCCIEI0BAaHMI; MaTEeMaTHUYECKUM
anmapaTtoM U HaBbIKAMU MIPAKTUYECKOTo MPUMEHEHHUS Pa3enoB MATEMaTHUKH:

- MaTeMaTHUYEeCKUi aHau3 - M PepeHInaTbHOE U MHTETPATbHOE UCUHCIICHHUE;

- anreOpa - BEKTOPHbIE IOHATHS, ONIEPALIUU C BEKTOPaMH;

- nmuddepeHIaIbHble  ypaBHEHHA - AU (depeHlUaTbHbIE YPaBHEHUS C  Pa3eisIOIMMUC
HIEPEMEHHBIMU;

- aHAJIUTUYECKasi TEOMETPUS - CUCTEMA KOOPAMHAT, KPUBU3HA, PAINyC KPUBHU3HBI;
¢usukwm - Il 3akon HetoToHa; mporpaMMUpOBaHUs - SJIEMEHTHI TIPOTPAMMHUPOBAHUS.

IlpuoOpecTH OMBIT: CaMOCTOSATEIBLHONH pPAOOTHI C OCHOBHOH U JOMOJHUTEIBHOU
JUTEpaTypoil MO Kypcy; o00paOOTKH, aHajau3a W OICHKH, IIOJYYEHHBIX B OSKCIIEPUMEHTE
pe3yabTaTOB; CAMOCTOSITENLHOW PAa0OOTHI € JIGKIMOHHBIM MaTepuaioM, y4eOHHUKaMH U yueOHO-
METOINYECKOM JTUTEPATYPOU U PELICHUS JOMAITHUX 3aIaHUH.

4. ConeprkaHue M CTPYKTYpPa JUCUMILIIMHBI (MOXYJIS)
Tabauya 1. Codepoicanue oucyuniunsl (MoOyis), nepedensb OYeHOUHbIX CPedCcms U
KOHMPOIUPYEMbLX KOMNEemeHYUll

Coneprxanue pasjena Kon
No KOHTPOTHP dopma
Haunmenosanue yeMmon
pazzaen TEKYIETO
paszaena KOMIIETEHI]
a KOHTPOJIS
uu (1 ee
YaCTH)
1 2 3 4 5
1 Beenenue [penver  monekymspHoit  ¢usuxu. | OIK-2 A3,
OCHOBHBIE 3KCIIEPUMEHTAIBHBIE (aKTH, CP’KK’ T,
P
CBUJCTEIBCTBYIOLIME O  JUCKPETHOM
CTPOCHHUHU BELLECTBA. Temnosoe
JBIDKEHHE C TOYKH 3peHHs
MOJICKYJISIPHBIX NpEeCTaBICHUI.

Macmrabpl  (U3MYECKHX BEIMYMH B
MOJIEKYJISIDHOM — Teopuu. Maccsl u
pa3Mepsl Mosekya. Yucio Aoragpo.
OcobenHoctH MEXMOJIEKYIISIPHOTO
B3alMOJICHCTBUSL. ArperatHelie
COCTOSHMS M XapakTep TEIUIOBOTO
IBWKEHHS B Ta3aX, IKAAKOCTIX W
TBEP/bIX TEJaxX.

2 Craructraeckuit Craructuueckue 3akoHomepHoct u | OIK-2 1 P3,J13, T,




[IOIXOJT K OIIMCAHUIO
MOJIEKYJISIPHBIX
SIBJICHUH.

OMUCAHUE CHUCTEMbl MHOTHX YacTHII.
Makpockonuueckoe "
MHUKPOCKOITYECKOE COCTOSIHHE CHCTEM.
MonnekyinsipHast cucTeMa KakK

COBOKYITHOCTh YaCTHI] U KaK CIUIOLIHAsS
cpena. TermioBoe paBHOBECHE CHCTEM.
VYcnoBus paBHOBECHS.

K, KP

N neanoHblii ras.

Mogens uaeampHOro rasa. PaBHOBecHOE
MIPOCTPAHCTBEHHOE pacripeneneHue
YaCTUI] UE€ATBHOIO rasa.
bunomuHansHOE pacripenenesie
(pactipenencHue bepnynnm).
[IpenenbHbIe cilydan OMHOMUHAIBHOTO
pacrpeneneHus: pacripeneseHus
Ilyaccona u T'aycca. ®mokryauuu
IUIOTHOCTH WJEAIHOTO rasza. MaiocTh
OTHOCHUTEIBHBIX ¢uroKTyanum.
MonekynspHas JaBJICHUS
WJICAJIHOTO ra3a.

TEOpHs

OIIK-2

CP, T, K,
P3, 13,
KP

IMousTne
TEMIIEPATYPBL.

[TpuHIMIEL KOHCTPYUPOBaHUS
TEpMOMETpa. Tepmomerpuueckoe
BEIIIECTBO u TepMOMETpHUECKAs
BCIMYMHA. 3Mnnpnqecme IIKaJIbl
temneparyp. lllkana Ttemmneparyp Ha
OCHOBE CBOMCTB HJEAIbHOTO rasa.
VYpaBHEHHE COCTOSHUS MIEATBHOIO Iasa

(ypaBHeHue Knaneiipona-Meneneesa).

OIIK-2

P3, 113,
CP, T, K,
KP

Pacnipenenenue
MOJIEKYJI Tra3a 110
CKOPOCTSIM.

Pacnpenenenne Makcgera.
XapakTepHble  CKOPOCTH  MOJEKYIL.
HpI/IHI_[I/IH JACTAaJIbHOT'O PaBHOBCCHA.
Hauseposrueiinas, CpeHsis u
CPEIHEKBAPAaTUUHAsT CKOPOCTU MOJIEKYJI
raza. PacmpeneneHue  MOJEKyJa 1O
KOMITOHEHTAM CKOPOCTEM.
DKCIepUMEHTAIbHAS MpOBEpKa
pacnpenenenusi Makcpesa.

OIIK-2

P37 Hgb P)
CP, T, K,
KP

N neanpHbIil ra3 Bo
BHCUIHEM
IMOTEHIHATLHOM
ToJje.

Pacnipenenenue Bonrsimana.
Bapomerpuueckas dbopmyna.
Pacnpenenenne Makcesia-bonbimana
1 €ro SKCIepUMEHTaIbHAs ITPOBEPKA.

OIIK-2

P3,J3, T,

BbpoyHoBckoe
JBHKCHHE.

CronkHOBeHHE MOJIEKYa B rase. JlyimHa
CBOOOIHOTO npoOera. Yacrota
coyAapeHui. l"azoxuHeTMYeCcKMit
muamerp.  PaccesHue  MOJEKYISIpHBIX
ITy4KOB B rasze. Teopema 0 paBHOMEPHOM
pacIipesielleHud KUHETUYECKON SHEPrUU
Mo cTremeHsiM cBoOoabl. bpoyHoBCcKoe
neuwkeHne.  @opmyna  OiHIUTElNHA.
Oneitel  IleppeHa 1o  ompeneaeHUro
yncya ABOraapo.

OIIK-2

P3, 113,
PK, T, K,

SIBneHus nepexoca.

[TonsiTHE O permakcaMoHHbBIX TPOIECcax B

OIIK-2

P3, J13,




MOJICKYJSIDHBIX ~ cucTeMmax. Juddysus:
3akoH @Puka. BHyrpeHHee TpeHue
(mepeHoc uMITyJIbca): 3aKkoH HproTOHA-
Crokca. TemionpoBOAHOCTh:  3aKOH
dypbe. YpaBHEeHHE TiepeHoca. fBiieHue
repeHoca B ra3ax. Casi3b
KO3 PHUIHEHTOB nepeHoca c
MOJICKYJISIPHO-KUHETUYECKUMU

XapaKTepucTHUKaMu  raza.  SIBieHue
MepeHoca B Pa3psHKCHHBIX — ra3ax.

Bakyym.

CP, T, K,
KP

TepMoauHaMuuecKu
U moaxon K
OIMCaHUIO
MOJIEKYISIPHBIX
SIBJICHUH.

TepMoauHaMuueckue napameTphl.
HyneBoe Hauamo TepMOAMHAMUKHU.
IlonsTne TEPMOINHAMHYECKOTO
paBHOBECHSI. [Tpunun
TEPMOIMHAMUYECKOI aTUTUBHOCTH.
duznyeckue OTrpaHUYCHUS
TEPMOJAUHAMUYECKON TEOPUHU.
KBasucratnueckue MIPOLIECCHI.
OOpaTuMble 1 HeOOpaTUMBbIE IPOLIECCHI.

OIIK-2

P3, 13, T,
K, KP
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IlepBoe Havaso
TCPMOAUHAMUKH.

TermmoeMKOCTh cHCTEMBI.  TeIIOeMKOCTh
nuaeanbHoro raza. CBS3p TEIUIOEMKOCTH
rasa C 4YHWCJIOM CTeleHell CBOOOIbI
MOJIEKYI. YpaBHeHue Maiiepa.
[TonuTponuueckuii mporecc. Y paBHEHHE
MOJIUTPONIBI M €r0 YacTHhIE CIy4au.
Knaccuueckass Teopusi TEMIOEMKOCTH
TBepAbIX Tea. 3akoH [rononra u IlTu.
OyHIaMEHTAIbHBIE TPYAHOCTH
KJIACCUYECKOW TEOPHH TETJIOEMKOCTH.

OIIK-2

P3, I3,
CP, K,
KP

11

Huxmayueckue
MPOLIECCHI.

[IpeoOpazoBanne TEIIOTHI B padoTYy.
Harpesarens, pabouee TEJO,
xonoauwnbHUK. Koaddunment nonesnoro
nevictBusg. TemmoBoM — ABWTATENh M
xonoawibHas mamuHa. [ukn KapHo u
ero KIIJI.

OIIK-2

P3, 113,
CP, K, T,

12

Bropoe Hayano
TCPMOAUHAMUKH.

IBe TEOPEMBI Kapno.
TepMoauHamuyeckas 1IKana TeMIEpaTyp
U €€ TOXICCTBEHHOCTh HJCAIBbHO-
ra3oBoi LIKaJIe. Hecrannaprasie
€IVHULBl  U3MEPEHHs  TEMIIEPaTypBbl.
Hepasenctso Knayzuyca. Bropoe
Ha4aJo TEPMOJUHAMUKU.
®opmynupoBka Kitaysuyca u Tomcona
(KenbBuna). VX S5KBUBaJICHTHOCTD.

OIIK-2

P3, 113,
CP,K, T,
KP

13

[TonsTne 3HTpONIMMU
TEPMOJUHAMHUYECKOM
CHCTEMBI.

3aKkOH  BO3pacTaHMsl JHTPOIHMM B
HEPaBHOBECHOM WU30JIMPOBAHHOM
cucTeMe. OHTPONUS M BEPOSITHOCTb.
MHUKpO- U MakpO-COCTOSIHUSI CHUCTEMBI.

TepmoauHamuueckas BEPOSATHOCTb.
[Tpuanun BonbmMana.
Cratucrtuueckas HHTEPIPETALUA

OIIK-2

P3, 713, T,
K, KP




BTOPOIro Ha4Yajia TCPMOJANMHAMUKH.

14 PeannHEbIe ra3el u
SKUIKOCTH.

Peampubie  Tazel.  U3orepmbl  Amara.
YpaBHeHue Ban-nep-Baansca.
Buytpennsis oHeprus rasa Ban-gep-
Baansca. M3orepmbl  Ban-gep-Baansca.
Kpurnueckoe  cocrosame.  O6nacthb
IBYyX(a3HbIX COCTOSIHUH.
MeracTraOunbHbIE COCTOSIHHUS.
Kputnueckue mnapamerpsl raza Ban-
nep-Baanbca. 3aKOH COOTBETCTBEHHBIX
cocrosHuid.  CHJIBI  MOJEKYJISIPHOTO
B3aumozeicrsus. 1lorenuman Jlennapna-
Jlxonca. DOddexr  Jxoynsa-Tomcona.
MeTtozpl noydeHust HU3KUX TEMIeparyp.

OIIK-2

15 [ToBepxHOCTHBIC
SIBJICHUA B
KHUIIKOCTSIX.

Koaddumment MTOBEPXHOCTHOTO
HaTspkeHus. Kpaesoii yros. /[laBienue
1OJ] MCKPUBJIEHHOH  IOBEPXHOCTHIO
KUIKOCTH. dopmyna Jlamuaca.
KanwuisipHsle siBICHUsL.

OIIK-2

P3, 113,
CP,K, T,
KP

16 TBepaple Tena.

Kpucramumueckue u
cocrostHus.  Kpucramibl.
KPUCTAJJIOB.  DJIEMEHThl  TOYEYHOU
CUMMETPHUH, IUIOCKOCTh CHMMETPUH,
LIEHTP WHBEPCUM, HMHBEPCUOHHAs OCb
CUMMETPHH, 3€pKaTbHO-IIOBOPOTHAS OCh
CUMMETPHH. Tpancisanus u
TPAHCISILIAOHHAS CUMMETPHSL.
Kpucrannnueckas peuieTka.
DneMmeHTapHas  sueiika. CHHIOHUU.
Pemerka bpase. Mugexcer Munnepa.
Nzomopdusm u  momumopdusm.
da3pl mepeMeHHOro cocTaBa. JledekTsl
B kpuctaiuiax. ucnokanuu. [lonsitue o
KHUJIKUX KpUCTAJLIax.

amopQHbIe
Cummerpust

OIIK-2

P3, 13,

T,K, P,
KP

17 ®a3oBbIe MEPEXObI
IIEPBOTO U BTOPOT'O
pona.

daza. Knaccudukamus (ha3oBbBIX
MIEPEX0/I0B 1o Opendecry.
TepmomuHamuyecknii moTeHman [ 'n6oca
kak ¢GyHKImEs coctosHUSA.  Da3oBbIe
Mepexoabl MEepBOr0 pojaa. YpaBHEHHE
Knaneiipona-Knaysuyca. CkpslTas
TeroTa nepexoma. TpoitHas Touka.
da3oBble TEpeXoAbl BTOPOTO  POAA.
AHOMaNuM TEMIOBOTO PACHIMPEHUS MPH
(ha30BbIX MEepexoaax.

OIIK-2

P3, 3, T,
CP, K, KP

B rpade 4 npuBonsaTcs niuaHupyembie GOpMBI TEKYIIETO KOHTPOJIS: JOMAIIHee 3aJaHue
([13) nanmucanue pedepara (P), komtoksuym (K), pydexnsrit kontpons (PK), rectuposanue (T),

camocrosTensHas padora (CP), pemenue 3amau (P3), kontponsHas padora (KP) u 1.1.

Crpykrypa aucuuniannbl (Moayis) «ModiekyasipHast Gusnka
Tabauya 2. O6iasi TPyI0EMKOCTh JUCIUILIMHBI COCTaBIsAeT S 3aueTHbIX enuHull (180 gacoB)

Bun paboThl \

TpynoemMKocTbh, 4acoB




1-b1ii cemecTp Bcero
O01as Tpya10eMKOCTh 180 180
KonrakTHas paGora: 126 126
Jlexyuu (J1) 54 54
Ilpaxmuuecxue 3auamus (113) 72 72
CamocTosiTesibHast padoTa, B TOM YHCJIe KOHTAKTHAS
padoTa: (mpopaboTKa U MOBTOPEHUE JIEKIIMOHHOTO 27 27
MaTepHala U MaTepraia yaeOHHUKOB U y4eOHBIX TTOCOOHIA,
MOJMOTOBKA K MPAKTUYECKUM 3aHSATHSAM, KOJUIOKBIYMaM,
pyOE)KHOMY KOHTPOJIIO U T.1.)
KontponbHas padora (KP) 5 5
CaMOCTOSITETbHOE U3YUYEHUE PA3JICIIOB 17 17
Pedepar 5 5
IToaroroBka v NPOXOKAECHUE MPOMEKYTOUHOM 27 27
By uToroBoro KOHTpOJIs 9K3aMeH 9K3aMeH

Tabauya 2. Jlekyuonnwvie 3auamus

Ne
JeKIMH

Conepxanue Jeknui

1

1. Beenenue. [Ipeaver MosiekyIsipHOii (pu3nKu.

- MOTPeOHOCTH MTPOU3BOJCTBA, BOSHUKHOBEHUE U PA3BUTUE MOJICKYIISIPHON (DH3UKY;

- BKJIa/l OTEYECTBEHHBIX YUEHBIX B Pa3BUTHE MOJIEKYJISIPHOW (PH3UKHY;

- pa3BUTHE HEKOTOPBIX Pa3/iesoB MoeKysapHoi ¢pusnku Ha OD KBI'Y;

- OCHOBHBIE 33]1a4y, PEIMET MOJIEKYJIIPHON (U3HUKH, €€ MOJIOKEHNE B Py IPYrHuX
(M3UYECKUX U €CTECTBEHHBIX HAYK.

2. Meronbl MOJEKYyIspHON (u3uku. MeTonbl PAacCMOTPEHHUS CUCTEMBI MHOTHUX

YaCTHLI

- HEKOTOPBIE IIOHATHS U OIPEACIICHHUS;

- Maccbl aTOMOB M MOJIEKYJ, Pa3Mepbl MOJEKYJ, KOJWYECTBO BEIIECTBA, YHCIIO
ABorazpo;

- arperatHeple COCTOSHUS M XapakTep TEIUIOBOIO ABIWKEHHS B ra3ax, *XHIKOCTAX H

TBEP/BIX TEJAX;

- MOJIENIb UICAJIBHOTO T'a3a;

- METOJbI PACCMOTPEHHS CUCTEMBI MHOTMX YaCTHIL: JUHAMUYECKUHN, CTATUCTUYECKUM,

TEPMOJIMHAMUYECKHIA.

Tema 1. CtaTuCcTHYECKUH MOAXO0/ K OIIMCAHUIO MOJICKYJISIPHBIX SIBJICHHIA.
3. MaremMaTH4eCKHii armapar CTaTUCTHYECKON TEOPHH UICATHHOTO Ta3a.
- UACAIBHBIN I'a3 - MOJIEIb POCTEUILIEN CTATUCTUYECKOW CUCTEMBI;

- CITy4aifHbIe COOBITHS, CITyYaiHbIC BETMYHMHEI;

- TEOpEMa YMHOXKEHUSI BEPOSITHOCTEN;

- TEOpEMa CIIOKEHHS BEPOSITHOCTEM.

4. OyHKIWMS paclpeaeseHus] BEPOSITHOCTEN.

- CpelHee 3HAYCHUE CITyYalHOM JUCKPETHOM BEJIMYMHBI,

- CpeliHee 3Hau€HNE HEMPEPBIBHO N3MEHSIOIIEICS BETUIHHBI;

- nucnepcust v QITyKTyaItus;

- OYHKIHS pacipeieNieHHsL.

5. MakpoCKOnM4ecKoe 1 MUKPOCKOITMYECKOE COCTOSTHUS CHCTEMBI.
- MaKpOCOCTOSTHUE;

- PaBHOBECHOE COCTOSTHUE;

- MUKPOCOCTOSIHUE;

10




- CTaTUCTUYECKUN aHCaMOJIb CCTEMBI;

- MUKPOKaHOHUYECKHI aHCaMOJTb.

6. ITocTynar paBHOBEPOSTHOCTH U 3proAANYECcKasi TUIIOTE3a.

- pasznuuue MUKPOCOCTOSIHUM. 11ocTynaT paBHOBEPOSITHOCTY;
- CpeaHee o aHcamOITio;

- CpEIHEE 110 BPEMEHY;

- HProJMYeCcKas THIoTe3a.

7. BeposTHOCTH MaKPOCOCTOSIHUSL.

- DJIEMEHThl KOMOMHATOPUKY;

- pacyeT BEpOSTHOCTU MAaKPOCOCTOSTHUS;

- (hopmyna CtupiuHra;

- opMyIa ISt BEpOSTHOCTH MAaKPOCOCTOSIHUSL.

8. bunommHanmbHOE pacnpenenenue. Oaykryarym.
- OMHOMHHAJILHOE pacIpe/ie/ieHUe;

- ipenenbHble (hopMbl OMHOMHMHAIILHOTO pacrpesaeneHust: pacrnpenenenus [lyaccona u
T"aycca;

- (hIyKTyaly MIOTHOCTH MICATbHOTO ra3a;

- MaJIOCTh OTHOCHTENBHBIX (PIyKTYyalii.

9. PacnpeneneHue MOJIEKYII 110 CKOPOCTSIM.

- ¢yHkuus pacnpeneneHus MakcBemia TO aOCOMIOTHOMY 3HAYEHUIO CKOPOCTH
MOJIEKYIT;

- (DyHKIUS pacrpeeneHus: MOJIEKyJI IO KOMIIOHEHTaM CKOPOCTEH;

- pacipezieNieHne 0 KUHETHYECKON SHEPIMU MOJIEKYT;

-Tpaduyeckoe n3o0pakeHne PyHKLUHI pactipeie/ieHus;

- YCJIOBUSI HOPMUPOBKH (DYHKLIMH pacnpeneseHus..

10. XapakrepHble CKOpOCTH pacupeneneHus Makcsesuia.

- cpeaHsis apu(pMeTHIeCcKast CKOPOCTb;

- CpenHsis KBaJIpaTUYHAsi CKOPOCTh;

- HAUBEPOSITHEHIIIAsA CKOPOCTh;

- popmyina pacripeneneHus MakcBesia B OTHOCUTEIBHBIX CKOPOCTSIX;
- IPUHIMII JETAJIbHOTO PABHOBECHSI

11. DxcnepuMeHTanbHas IPOBEPKA paciipeeeHnss MakcBera.

- ontbIT LlITEepHa, (caMOCTOSITEHHO),

- onbIT Tepna, Mcrepmana, Cumncona.

12. UneansHbI ra3 BO BHEIHEM ITIOTEHIIMAIILHOM IIOJIE.

- arMocepa TIIaHeT;

- bapomeTpudeckast popmya;

- pactipenienenue bonbimana;

- pacnpenenenre MakcBesuia-bonbiiMaHa 1 €ro sKcriepuMeHTaIbHAs TPOBEPKA;
- pacnpenenenue ['n6oca.

13. Kunetndeckue XapakTepUCTUKU MOJIEKYIISIPHOTO JBHKEHMS.

- CTOJIKHOBEHHMSI MOJIEKYJI B ra3e. CeueHue paccestHus (orepeyHoe CeueHue);
- nmuHA CBOOOAHOTO Mpodera;

- 4acTOTa COYNapEHUN;

- TA30KUHETUYECKUH TUaMETP;

- paccessHUE MOJIEKYJSIPHBIX ITy4KOB B ra3e. OKCIEPUMEHTAIBHOE OIpEc/ICHUE
CEYEHMs PACCESHMYA.

14. MonekynspHas TeOpusl JaBICHUS UACAIBHOIO Ia3a.

- OCHOBHO€ YPaBHEHHE KUHETUYECKON TEOPHUH Ta30B;

- ypaBHenue Knaneiipona-Meneneesa;

- 3aKoH JlanbToHA;

- 3aKOH ABOTraJipo.
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15.  TlonsTue TeMmnepaTyphbl.

- TEPMOMETPHUYECKOE TEJI0, TEPMOMETPUYIECKAsI BETMINHA;

- OMITUPHIECKHE IIKAIIBI TEMIIEPATYP;

- [IIKaJIa TeMIIEpaTyp Ha OCHOBE CBOMCTB UICATLHOTO Ta3a;

- TEPMOMETPHI,

- TepMOJIWHAMHUYECKas IIKajxa TEMIEparyp H €€ TOXICCTBEHHOCTh IIKalle
UJICaIhHOTO Ta3a.

16. Pacnpenesnenue SHEPruy MO CTETICHSIM CBOOOIBI.
- YHCJIO CTeTIeHeN CBOOO/IbI MOJIEKYT;

- TeOpeMa O PaBHOPACTIPEIETIEHIH SHEPTUH 110 CTETICHSIM CBOOO/IBL.
17. BpoyHOBCKOE IBHKEHHE.

- KAYeCTBEHHOE OOBSICHEHHE SBIICHUS,;

- Teopust DUHIITEIHA - CMOJTyXOBCKOTIO;

- onbIT [leppena no ornpeznenenuto urcia ABorajapo.
Tema 2. sIBy1eHusi nepeHoca.

18. Tuddysus

- sinenue muddys3um;

- 3akoH Duka;

- HectarroHapHast Tudy3ust

10

19. Cranmonapnas auddys3usi.
- crarioHapHas muddysus. Koaddumment muddysum;
- camompysus;
- B3auMHas1 Tuhdy3us;
20. BHyTpeHHE TpEHHUE Ta30B.
- OTIBITHOE OOOCHOBAHHUE BSI3KOCTH Ta30B;
- 3ak0H Hp1oToHa;
- BBIBOJI (hopMyItel 17151 KOA((DUITUEHTA BSI3KOCTH;
- HE3aBHCUMOCTh KOd(PHUIEHTa BI3KOCTH OT JIaBJICHUSI

11

21. HecranmonapHasi TeTUIONPOBOIHOCTbD.

- SIBTICHHE TETUIONPOBOAHOCTH B ra3ax;

- 3aK0H Dypre;

- HECTaIlMOHAPHAS TETUIOMPOBOIHOCTS;

22.CrarrioHapHasi TeTUIONpOBOIHOCTE. KoaGHUIMEeHT TerIonpoBoIHOCTH.
23. CBs13b MeKy KOo(duImeHTaMu nepeHoca

12

24. ®usuyeckue SBICHUS B Pa3pPsUKEHHBIX ra3ax.

- BaKyyM;

- SIBJICHUSI TIepeHOCca PU MaJIbIX J1aBJICHUSIX;

- cocyn Iproapa.

25. SlBneHus mepeHoca B TBEPABIX TelaX U JKUIKOCTAX (CaMOCTOSITENBHO,
KUHO(DUITBEM).

26. OcCHOBBI BAKYYMHOUH TEXHHUKH (CAaMOCTOSITEIILHO, KHHOMDUIIBM).

- IpUHIMIT paboThl (HOPBAKYyMHOTO HACOCA;

- mpuHIHI padoTe! 1M (Py3nOHHOTO HAcOCa;

- IPUHIIMIT pabOThI BEICOKOBAKYYMHBIX HACOCOB;

- maHomeTtp Mak-Jleona;

- JIEKTPUYECKUNA MaHOMETD;

- HIOHU3AIIMOHHBIA MAaHOMETP.

Tema 3. TepmorMHAMUYECKUI MeTO/.

27. TlepBoe Hauaa0 TEPMOTUHAMUKH.

- TEPMOJIMHAMUYECKHUE TTapaMETpBbI;

- IOHATHE TEPMOIMHAMUYECKOTr0 paBHOBecUs. HyneBoe Hauano TepMOAMHAMUKY;

- arieMeHTapHas padora. Pabora - ¢pyHKIms npoiiecca;

12



- IOHSTHE TEPMOIMHAMUYECKOTO PAaBHOBECHS;
- TEIJIOTA;
- BHYTPEHHSIs SHeprusl. BHYTpeHHsIs SHeprus Kak (YHKIMS COCTOSHMSL.

13

28. Juddepenumansabie popMbl 1 OMHbIE T (epeHIabL.

- mudepenmanbHbIE HOPMBI;

- IoJHBIE AU PepeHITHATIBL.

29. OO6parumeble 1 HeOOpaTUMBIE TTporiecchl. KBa3ucraTnieckre mporecchl.
30. TennoeMKoCTb.

- TEIJIOEMKOCTh CHCTEMBI;

- TETUIOEMKOCTb HJICaTbHOTO I'a3a IPU MIOCTOSHHOM 00BEME;

- TCIIOEMKOCTb HACAJIIBHOIO rasza IIpH IOCTOAHHOM JIaBJICHHH. YPaBHeHI/Ie

Maiiepa;
- CBSI3b TEIUIOEMKOCTH MJICAIBHOIO I'a3a € YMCIIOM CTENEeHEH CBOOO b

14

31. [Tporneccrl B naeanbHbIX ra3ax. Pabora mpu u3omporeccax.
- 1300apUYECKUH MPOIIECC;

- N30XOPUYECKUH ITPOLIECC;

- I30TEPMHYECKHIA TIPOIIECC;

- annabaTUYEeCKUi TIPOIIece;

32. TlomuTporuaecKuii mporiecc.

- YpaBHEHUE MOUTPOIIBL;

- TIOKa3aresb MOJUTPOIIBL;

- paboTa mpy NOJIUTPOIUIECKOM MPOIIecce

15

33. Iwuxu Kapno. [pkmueckue mporeccsl.
- oOpaTuMBbIe 1 HEOOpAaTUMBIE MIPOLIECCHI;

- PaBHOBECHBIE U HEPABHOBECHBIE MPOLIECCHI;
- IpeoOpa3zoBaHue TEIJIOTH B paboTy;

- HarpeBaTesb, pabouee Teso, XOIOAUIbHUK;
- KOO PUIHEHT MMOJIE3HOTO ICHCTBHS;

- TETUIOBOM JBUTATENh U XOJIOIUIIbHAS MallIMHA;
- nukia Kapuo u ero KIT/I.

34. Teopemst Kapho.

- o6parubIi ukn KapHo;

- nepBas TeopeMa KapHo;

- BTOopas teopema KapHo.

16

35. Bropoe Hayano TepMOTMHAMHKH.

- IpUBEJICHHAs TEIJI0Ta U HepaBeHCTBO Knay3uyca;

- DHTPOITHS;

- MaremMaThdeckoe BbipaskeHue [I-ro Hayana TepMoIMHaMUKH.

36. BoruncieHre n3MEHEHHs SHTPOITUH B PA3JIMUHBIX MTPOIECCaX.

- cBOOO/THAS SHEPTUS CHCTEMBI;

- I3MEHEHHE SHTPOINH MPH (Pa30BBIX MPEBPAILICHUSX;

- BBIp@)KEHUE JI1 U3MEHEHUS SHTPOIUHU HJICAITHHOTO ra3a IpH U30IPOIeccaXx.

17

37. Cas13b SHTPOITUH U TEPMOTUHAMUYECKON BEPOSTHOCTH.

- 3aKOH BO3pAacTaHUs SHTPOIIMH B HEPABHOBECHOM M30JIMPOBAHHON CHCTEME;
- craTucTUdeckuil xapakrep Il Hadana TepMoIMHAMUKHY;

- (hopmyna Bonbimana;

- OOBEKTUBHBIN XapaKTep CTATHCTUICCKUX 3aKOHOMEPHOCTEH;

- rpaHuLbl TpuMeHeHus 1l Hayana TepMOAMHAMUKY U KPUTHUKA «TEILNIOBOU CMEPTH

BCEJICHHOW.

38. TepmoanHaMu4ecKue MOTEHIIUATBI.
- BHYTPEHHSISI SHEPIUSL;

- CBOOOTHAS SHEPTHS;

13



- DHTAJIBIINS;
- CBOOO/IHAS PHTAJILIINS,

- OOJIBIIION TEPMOIMHAMUYECKUHN TOTSHIIAAT,
- KPUTEPUU YCTOMYMBOCTU CUCTEMBL.

18

Tema 4. PeasbHbIe a3l U ;KUJIKOCTH.

39. Peanbhsbie ra3sl. [lepexo/ u3 ra3000pa3HOTO COCTOSIHUS B )KHUIKOE.

- CHJIBI MEXMOJIEKYIISIpHOTO B3aumozectsusl. [lorenman Jlennapaa-/xoHca;
- OKCIICPUMCHTAJIbHBIC U30TCPMbI pCAJIbHOT'O I'a3a. BI/IHOI[aJIB.

40. VYpasuenue Knaneiipona-Knaysuyca.

- TEeMIIEpaTypHasi 3aBUCUMOCTb TUIOTHOCTH ra3a;

- KPUTUYECKAsl ONaJIECIICHITHSL.

41. VYpasHeHnue Ban-nep-Baainsca.

- U30TepMbl Amara, ux OOBbSICHEHHE;

- TeMmeparypa bouis;

- (puznyecKkuii CMBICIT MTAPaMETPOB, BXOSIIUX B YpaBHEHHE COCTOSHHS,

- ypaBHeHue BaH-nep-Baanbca myis omHOTO MOJISI M 7151 JTFOOOTO KOJIMYECTBA rasa.

19

42. W3orepmsl Ban-nep-Baanbsca. Kputnueckoe coctosiHue.

- n3otepMsl Ban-niep-Baanbca;

- CpaBHEHHE JKCIIEpEMEHTAIBHBIX U BaH-aep-BaanbcoBbIX H30TEPM;

- KPUTHYECKHUE MapaMeTpbl U UX CBS3b C IMOCTOSHHBIMU B ypaBHeHMM Ban-nep-
Baannca;

- ypaBHeHuH Ban-nep-Baanbca B NIPpUBEACHHBIX — IIapaMmeTpax»,  3aKOH
COOTBETCTBEHHBIX COCTOSIHHM.

20

43. BuytpenHsis sHeprus peanbHoro raza. Ipdekt Jxoynsa-Tomcona.
- BHYTPEHHSIS1 SHEPTHs MOJISl peasbHOTO rasa;

- agrabaTHYECKOe pacClIuPEHNUE PEATBHOTO ra3a,

- addexr JHxoymns-Tomcona;

- KpUBasi UHBEPCHUH.

4. Cxwxenue razoB. [lomyyeHne HU3KUX TemrepaTyp (CaMOCTOSTENBHO,
KUHO(DUITBEM).

- METOJ] IPOTUBOTOYHOTO OOMEHa;

- METOJT MATHUTHOTO OXJIQXK/ICHHSL.

45. OOBeMHBIE CBOMCTBA YKUIKOCTEN.

- peaJIbHBIN ra3 U )KUIKOCTb. MOAEIb KUIKOCTH;

- BSI3KOCTB;

- COKUMAEMOCTb.

21

46. TloBepXHOCTHBIC CBOMCTBA KUIKOCTH.

- K03 (PHUIMEHT TOBEPXHOCTHOTO HATSDKEHHS M CBOOOJHOW IMMOBEPXHOCTHOU
SHEPIUY;

- ME€XaHU3M BO3HMKHOBEHUS MOBEPXHOCTHOTO HATSKEHUS;

- IPOSIBJIEHHE TTOBEPXHOCTHOTO HATSKEHMUS.

47. VYcnoBus paBHOBECHUS Ha TPAHULE JBYX CPENL.

- TPaHUIa MY TeKy4uMH (azamu;

-TpaHUIIA MEXKTY KUAKOCTBIO U TBEPBIM TEIOM;

- TABJIEHHE TI0J] ICKPHUBJICHHOM MOBEPXHOCTHIO )KUIKOCTHU. Y paBHeHue Jlaracca;
- KalWJUTSIPHBIC SIBIICHMUS,

- [loBepXHOCTHO-aKTBHBIE BELIECTBA

22

48. VcnapeHue U KUTIEHUE KHJIKOCTH.

- JIaBlIeHHE HACBHIIIEHHBIX MAapOB HAaJ HCKPHUBICHHOW IMOBEPXHOCThIO. Dopmysa
Tomcona;

- IICTIapEHUE U KUTIEHUE JKUIKOCTH;

- ypaBHeHue Knanelipona-Kiaysuyca;
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- (ha3oBas 1uarpaMma CUCTEMbI JKUAKOCTb-T1ap;

- METaCTaOMIIbHBIE COCTOSIHUS,

- my3bIpbKOBas kamepa. Kamepa BuiibcoHna (caMOCTOSITENBHO).

49. PactBopsl. XKuakue pacTBopsl.

- OCHOBHbIe NOHATUS. MpeanpHble M pealbHbIE PacTBOPBHL. TepmonnHaMuueckas
KJIacCU(UKALUS KUIKUX PACTBOPOB;

- 3aKOHbI Payns;

- 3aK0H ['enpu;

- 0COOEHHOCTH KUIICHUS! JKUIKUX PAaCTBOPOB.

23

50. JKumkue kpucTayuibl (CAaMOCTOSITENIHHO, KHHO(DHIIEM).
- CMEKTHKH;

- HEMATHKW;

- XOJIECTEPUKH;

- CBOMCTBA U IPIMEHEHHUE KUIKIX KPUCTAILIOB.

51. OcMoTudeckoe IaBIeHHE (CaMOCTOSTEIIBHO).

52. Xumwudeckuii HOTEHLMAT U paBHOBECHE (a3.

53. TlpaBuna ¢a3 'n66ca.

24

54. ®azosbie nepexonpl I u II pona. dazoBble AuarpaMMbl OJHOKOMIIOHEHTHOM
CHCTEMBIL.

- paza. Knaccudukanus (azoBbix nepexonos no IpeHgecry;

- (ha30BBIE IIEPEXO/IBI IEPBOTO POAA;

- ypaBHeHue Knanelipona-Kinaysuyca;

- IUTaBJIEHHUE U KpucTaumi3anus. CKpbITas TEIIoTa Nepexoa;

- IiCTIapEeHHE JKUJIKOCTEH U KOHECHCAIMS 1apa;

- ICMIapeHHe TBEP/BbIX Te (CyOmmmartus):

- TpOWHAast TOUKA, KPUTUYECKAst TOUKA;

- (hazosie mepexons Il pona;

- CBOMCTBA JKMAKOIO I'eJIH;

- QHOMAJIMH TEIUIOBOTIO paclIMpeHus pH (Pa30BbIX MEPEX0AaX MEPBOro poJia.

25

Tema 5. Cnasbl.

55. Crnapel. Jl[narpaMMbl COCTOSTHIE OMHAPHBIX CHCTEM.
- CILJIaBBI;

- MarpaMMBbl TJIaBJICHUS,

- DBTEKTHUKA;

- TUIIBI ]MarpaMM COCTOSIHHSI OMHAPHBIX CHCTEM;

- TBepJIble pacTBOPHL. Da3bl NEPEMEHHOr0 COCTaBa

26

Tema 6. TBepaoe Testo.

56. DneMeHTbl I€OMETPUM KpPUCTAIIMYECKON pPELIETKH. DJIEMEHThl CHUMMETPUN
KPHCTaJIJIOB.

- KpUCTAJUTMYECKUE U aMOP(HBIE COCTOSIHUS BEILIECTBA,;

- IPOCTPAHCTBEHHBIE PEIIETKH KPUCTAIUIOB;

- JJIeMeHTapHas A4elika. Pemerku bpase;

- CHHI'OHUH,

- NHJEKCBHI y3J1a, HallpaBJIeHUs, INIOCKOCTH B KpucTaiuiax. MHnexkcel Musiepa;

- CUIMMETpPHsI KPUCTAJIIOB;

- 3JIEMEHTHl TOYEUYHON CUMMETPHUU: OCh CUMMETPHH, MJIOCKOCTh CUMMETPHUH, LIEHTP
WHBEPCHH, NTHBEPCUOHHAS OCb CHMMETPHH, 3€PKATIBHO-TIOBEPXHOCTHASL OCh CHMMETPHY;
- TPAHCJISILUS U TPAHCIISALMOHHAS] CUMMETPHS;

- I30MOPGH3M U TOTUMOPHHU3M;

- peanbHbIe KpucTa/UIbL. JledexTs! B kpuctayuiax. Jlucnokanmm.

27

57.TennoeMKoCTh TBEPIBIX TEL.
- KJIacCHYEeCKasl TEOpUs TEIIOEMKOCTH. 3akoH J{ronoHra u I1tu;
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- 3aBUCUMOCTb TEIJIOEMKOCTH OT TEMIIEPATYPHI,
- TEIJIOEMKOCTh 110 MOZAETIY DUHINTCHHA;
- TEIJIOEMKOCTh 110 Mozenu JleOast.

Tabauya 3. llpakmuueckue 3ansamus (cemunapol)

Ne
- Tema
3aHSTHUS
1 2
CBoJicTBa UI€AILHBIX Ta30B.
| 1) Temmeparypa, TEIJIOBOE PACILIUPEHUE;
2) 3aKOHBI UI€ANTbHBIX ra30B. [Iporecchl B Hl€ambHbIX razax;
3) macca aToMOB 1 MoJjieKyIl. KonndecTBo BelecTsa.
2 Kunernueckast Teopus ra3oB
3 SBnenue nepenoca. Juddysus, BI3KOCTh, TEIIIONPOBOIHOCTD
4 ITepBoe Hauano TEPMOIUHAMUKHI
5 Bropoe Hauano TepMOAMHAMUKH
6 Hukmmyeckue nporeccol. KIJ nukio
7 Peanbuble ra3el. Kputnueckoe coctosiHue
8 MonekynspHble CUIIBI B KHIKOCTAX
9 CaolicTBa napoB. BinaxxHOCTh BO3/1yXa, CBOMCTBA paCTBOPOB
10 TBepnoe Teno.

Tabnuya 4. JlabopamopHuvle pabomul no oucyuniute (Mo0y1i0) — COCTaBJICHA OTAeNIbHAs paboyas
mporpamMma 1o oomemMy Gpu3ndecKkoMy MpakTUKYMY 0 MOJIEKYIISIpHOU (pHu3uKe.

Tabruya 5. Kypcosoti npoexm (yu4eOHbIM NAAHOM He NpedyCMOmpeH)

Tabauya 6. CamocmosmenvHoe usyienue pazoenios OUCYUNIUHbL (Mo0yis)

Ne TeMbl ISl CAMOCTOSITEJILHON PadOThI
pasaena

1 DKcnepuMeHTallbHas poBepka pacnpenenenus Makcsesuia. Onsit HITepHa.

Pacnpenenenue ['n66ca.

OcHOBBI BAKYYMHOM T€XHUKHU. IOHU3aIIMOHHBI MAaHOMETP.

Cxmxenue ra3os. [loyueHre HU3KUX TeMIIEpaTyp.

ITy3bipbKOBas kamepa. Kamepa Bunbcona.

Kukue KpucTauibl.

OCMOTHYECKOE TaBJICHUE

CBolicTBa YKUIKOT'O I'eIINS

S| RN A (W

TermnoeMKOCTh TBEP/IBIX TEN

5. OueHouyHbIe MAaTEPUATBI JJIsl TEKYIIET0 U PY0Ee:KHOT0 KOHTPOJIS YCIIEBA€MOCTH U
MPOMEKYTOYHOM aTTeCTAIMH.
Texymumii KOHTPOJIb YCIIEBAEMOCTH CTYICHTOB OCYILIECTBIISIETCSI B COOTBETCTBUH C OAJIIILHO-
perTHHroBO cuctemoi arrectanuu oOydatomuxcs 1o OIIOII BO KBI'Y. Ceepenust 00
opraHu3aiy paboThl 10 3TOW CHUCTEME NMPUBEIEHBI B TAOIHULIE.
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IlonHas oneHKa MO JUCHMIUIMHE OIpPENEIsAeTCsl MO pPE3yabTaTOM OTBETAa CTYJEHTa Ha
sk3ameHe. KoHTposib TekyIien ycneBaeMocTu npoBoauTcs no aercrpyronieid B KbI'Y pelitrHroBoit
CUCTEME B COOTBETCTBUU C YTBEPKICHHBIMU IMOJIOKEHUSAMH U HOPMATHUBHBIMU aKTaMH.
[TpoMexxyTOouHbIE aTTeCTallUM NPOBOAATCA TPU paza B CEMECTpe MO KaleHAApHBIM Tpadukam
MHCTUTYTa. I NpOBENEHHs TEKYLIEro KOHTPOJIS M IMPOMEXKYTOUYHOM aTTeCTallMd 110 HUTOraM
OCBOEHUS TMCUUIUIMHBI, @ TaKXKe JUIsl KOHTPOJISI CAMOCTOSITETIbHOM paboThI CTyIeHTa MPOBOASTCS 3
KOHTpOJIbHBIE palboThl (Mo 15 BapuaHTOB B KaxIoi), 3 yCTHBIX KoJIOKBHyMa. COCTaBJIEHBI U
HCIIONB3YIOTCS 376 TECTOBBIX 3aJlaHWi JJIsi aBTOMaThueckou cuctembl TectupoBanHus (ACT) mo
BCeM TemMaM Kypca «MomnekymsipHas (Gu3nKay.

B 3aBucumocTH OT yCHENIHOCTH 00y4YeHUs CTYEHTY KaKblid pa3 Ha3HAYalOTCS KOJIMYECTBO
0ayuI0B, MaKCHMaJbHbIE 3HAUEHHUS KOTOPBIX cienyromme: 1 pedtunr — 23; 2 peitunr — 23;
3 peiitunr — 24. Ilpu moacdere Oa/sIOB YYMUTHIBAIOTCS TOCEIMIAEMOCTh 3aHSITHH, pPe3yIbTaThl
KOMIIBIOTEPHOTO TECTHUPOBAHMSI, CPEIHUN Oalyl Ha 3aHSTHUSIX, PE3YNIbTAaThl KOHTPOIBHBIX PaboT U
uHble popMmbl. [lepeueHb BapuaHTOB KOHTPOJIBHBIX pabOT, BOMPOCOB MO KOJUIOKBHUYMaM, IEpeueHb
9K3aMEHAIMOHHBIX BOIIPOCOB M 33/1a4 MO AUCHHILTHHE (72 Bompoca u 36 3a/1a4) IPUBOISATCS HIDKE.

TecroBsie 3amanus umerorcs B cucteme ACT KbBI'Y u B yueOHO-METOINYECKOM KOMILIEKCE
no aucuuiuinHe «MonekynspHas pusnka» Ha Kadenpe.

5.1.1. Ouenounvie mamepuanwl 013 6blNOJIHEHUA pedhepamos
(koumponupyeman komnemenyuaOIIK-2):
Tabnuya 7. Temwvl pechepamos

Ne Temvl

1. DKcnepruMeHTalIbHAs ITpoBepKa pacnpenesneHuss Makcpesuia. Onsit [lITepHa.
2. | Pacnpenenenue I'nb6ca.

3. OCHOBBI BaKyyMHOUM T€XHUKH. MIOHM3aIIMOHHBI MAaHOMETP.

4. Coxnxenue ra3zos. [lonydeHre HU3KUX TEMIEPATYP.

5. ITy3bippkoBast kamepa. Kamepa BusnbcoHa.

6. Kunkne kpucTamibl.

7. OCMOTHYECKOE JTaBICHUE.

8. CBoiiCcTBa KUJIKOI'O T'eIIus.

9. TennoeMKoCTh TBEPABIX TEI.

Memoouueckue pekomenoayuu no HaAnUcanuio pegepama

Pegpepam — TPOIYKT CaMOCTOSITEIBHOM pPabOThI CTyNIEHTa, MPEACTABISAIOMMN COOO0M
KpaTkoe M3J0KEHHE B MUCHbMEHHOM BHJIE TOJYYEHHBIX pPE3yJIbTaTOB TEOPETHYECKOI'O aHalu3a
ompeneeHHON HaydHOW (y4eOHO-MCCIIeIOBATEeNbCKOM) TEMBbI, TJE€ aBTOP PACKPBIBAECT CYTh
UCCIIeyeMOoil TpoOJIeMBbl, IPUBOJUT PA3TUYHBIE TOUKH 3pEHHs, a TaK’Ke COOCTBEHHBIE B3IJISAIBI Ha
Hee.

W3noxeHHoe TMOHMMaHUE pedepaTa Kak LEJIOCTHOTO AaBTOPCKOTO TEKCTa OIpeaesisieT
KPUTEPUHU €r0 OLICHKH: HOBU3HA TEKCTa; 000CHOBAHHOCTH BHIOOpA MCTOYHHMKA; CTETIEHb PACKPBITUS
CYIIHOCTH BOIIPOCa; COOIIOICHHS TPeOOBaHUH K 0()OPMIICHHIO.

Tpeoosanusn k pegpepamy: O6mmit 066éM pedepara 20 muctoB (mpudt 14 Times New
Roman, 1,5 unrtepsan). [lons: BepxHee, HUXKHEE, MpaBoe, TeBoe — 20MM. AG3arHbIi oTcTym — 1,25;
PucyHKH JOMKHBI CO37aBaThCsl B LIMKIMYECKUX PENAKTOpax WM Kak pucyHok Microsoft Word
(crpynnupoBaHHblif). TaOmuiel  BBIMOMHATH — TaONMYHBIME  syeiikamu  Microsoft  Word.
CkaHupoBaHUE PHUCYHKOB U TaOmuI He Jomyckaercs. BripaBHuUBaHue TekcTa (MO IIMPUHE
CTpaHMIIBI) HEOOXOIMMO BBIMOJIHATH TOJBKO CTAaHJAPTHBIMH CIIOCOOaMH, a HE C IOMOIIBIO
npoOenoB. Paszmep Tekcra B pucyHkax u Tabiuiax — 12 xerip

OO0s3aTenbHO HAIMYME: CONIEPKaHHS (CTPYKTypa pabOThl C YKa3aHHEM pa3JeloB U HUX
HAYaJbHBIX HOMEPOB CTpaHMI]), BBeNEHUS (AKTyaJIbHOCTh TEMBbI, LE€ib, 3aJaud), OCHOBHBIX
pa3znenoB pedeparta, 3aKIrO4eHUS (B KpPaTKOM, PE3IOMHPOBAHHOM BHJIE OCHOBHBIC IOJIOKCHHS
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paboThI), CHUCKa JIUTEpaTypbl C yKa3aHHMEM KOHKPETHBIX HCTOYHMKOB, BKJIIOYash CCBUIKM Ha
HNHTepHeT-pecypcehl.

B TekcTe cchlika Ha HMCTOYHHUK JeNaeTcs MyTeM YyKa3aHusd (B KBagpaTHBIX CKOOKax)
MOPSAIKOBOTO HOMEpa LUTHUPYEMOW JUTEpaTypbl M 4Yepe3 3amsiTyl0 — LUTHUPYEMBIX CTpaHHII.
Yposenwv opucunanvnocmu mexcma — 60%

Kpumepuu oyenxu pegpepama:

3a MoAroToBKY M 3amMTy pedepara cryneHT MoxeT HaOpare 6 GamwioB (mo 2 Oamna 3a 3
KOHTpPOJIbHbIE pEHTHUHIOBbIe TOUKH). [Ipu moArotoBke pedepara CTyACHT AOKEH O3HAKOMUTHCS €
OCHOBHOM M JIONIOJHHUTENBHON JHUTEpaTypoil, BKJIIOYas CIPAaBOYHBIC W3/AaHUs, 3apyOeKHBIC
UCTOYHUKH, KOHCIEKT OCHOBHBIX TOJOXKEHWI, TEPMHHOB, CBEICHHM, TpeOyromux s
3alIOMMHAaHUS MU SBJSIIOIIMXCS OCHOBOIOJIATAIOIMIMMU B 3Toi Teme. HeoOxoaumo cocTaBUTH
aHHOTAllMM K TMPOYUTAHHBIM JIMUTEpPATypHbIM uUcToyHUKaM. CTpykTypy pedepata cTyaeHT
ompenenser caM. OIeHUBAHUE MPOBOJUTCS C YUYETOM KOJHYECTBA 0OpaOOTaHHBIX JINTEPATYPHBIX
HMCTOYHHMKOB, KadecTBa odopmieHus pedepara, oTBeTa Ha BONpockl 1o pedepary. Temy mis
pedepara CTyJeHT MOXKET MPEATIOKUTH CaM JTNOO0 BEIOPATh U3 MPEIOKCHHBIX.

5.1.2. Bonpocbt 014 KOJIOKEUYMA RO HeMam OUCUUNTIUHDL
(konmpoaupyemas komnemenuus OIIK-2):

Konnoxkeuym Ne 1

[Ipenmer MonekynsipHOI PU3HKH.

TepMoguHamMuyeckasi cucTeMa.

OTtHocuTenbHAs MOJIEKYJIIpHAs Macca.

Ennnnunas atoMHas Macca.

Uucno ABorazapo.

MomnsipHas macca.

Momnsipable U yJIeTbHbIE BEJIMYUHBI, UX B3aUMOCBSI3b.

ArperatHble COCTOSIHHSI BEIIECTBA.

MeTto1bl OnIMCaHMs BEILECTBA.

10.Makpockonu4eckoe 1 MUKPOCKOTTMYECKOE COCTOSIHUS CUCTEMBI.

11.Cnyuaiinble BeIM4UHbL. BEposSTHOCTB.

12.CraTuctudeckuii ancaMO:1b. BeposTHocTH 110 aHCaMOITIO, IO BpEMEHHU. DProIndecKasi TUIIOTe3a.

13.BepodTHOCTh ~ HACTYIUICHHS  OJAHOTO M3  HECOBMECTHMBIX  COObITHI.  BeposTHOCTH
OJITHOBPEMEHHOT'0 HACTYIJICHUSI HE3aBUCUMBIX COOBITHI A U B.

14.I110THOCTb BEPOSITHOCTH. Y CIOBHE HOPMHUPOBKH BEPOSTHOCTU AMCKPETHON M HENPEPHIBHOU

BEJINYUHBI.

15.@yukmus pacnpenenenns. HopmMupoBka GyHKIMK pacnpeeneHHs..

16.BepossTHOCTH MaKpOCOCTOSIHUS UACATBHOTO Ta3a.

17.®opmyna CtupnuHra.

18.bunomunansHOE pacnpenenenue. [Ipenenbupie GopmMbl ONHOMUHATIBEHOTO PACTIPECIICHHUS.

19.Pacnpenenenue [lyaccona.

20.Pacnipenenenue I"aycca.

21.@opmynsl CpeaHero HENPEPHIBHOW U JUCKPETHOM CIIy4allHbIX BEJIUYUH.

22.Teopemsl o cpenuux (Xa+Xp; aX; Xa-XB).

23. Qucniepcusi.

24 . ®aykryanus. OTHOCUTENbHAS (PIIYKTYaIlns.

25. TepMonHaMu4ecKasi BEPOATHOCTb.

26.CTarmoHapHOE COCTOSIHUE CHCTEMBI.

27.PaBHOBECHOE cOocTOsTHUE cucTeMbl. HyneBoe Hauano TepMOAMHAMUKHY.

28.Pacnipenenenne MakcBeiia: 1o aOCOTIOTHOMY 3HAYEHHUIO CKOPOCTH MOJIEKYJ, TO MPOCKIIUSIM
CKOPOCTH MOJIEKYJI; IO KHHETUUECKOM 3HEPTUU MOJIEKYIL.

WXk W=
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29.XapakTepHble CKOPOCTH pacrpeneicHuss MakcBelna - CpenHss apuMeTHUecKas, CpeIHss
KBaJIpaTHyHas, HAaUBEPOSTHEHIIas CKOPOCTH.

30.CooTHoOIIEHNE MEKITY XapaKTEPHbIMUA CKOPOCTSIMHU.

31.Yucno MoJIeKyJI B pa3IMyHbIX y4acTKax pacnpeaeneHus Makcpeia.

32.Pacnipenenenrie MakcBesia i OTHOCUTENbHBIX CKOPOCTEH.

33.Ceuenue npolecca paccessHusl.

34.9¢dexTuBHbIl Tuamerp yacTuipl. CpefHsst [UIMHA CBOOOAHOTO MpoOera MOJIEKYIN, YacToTa
CTOJIKHOBEHUH.

35./1aBnenue raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHO-KMHETUYECKOW TEOPUH UI€aTIbHOTO ra3a.

36.CpenHsist KWHETHYECKAss SHEPTHS MOJICKYJI Ta3a.

37.YpaBuenue Knanelipona-Mennaeneesa.

38.3akon JlanpToHa. KommoneHra.

39.3akon ABoranpo. Yucio Jlommuara.

40.bapomerpudeckas popmyia.

41.TepMOMETPUYECKOE TEIO U TEPMOMETPUYECKAS BEIMUNHA.

42.A0comtoTHas TeMreparypa. MexayHapoaHas TpakThueckas Imkanda temmeparyp. Illkama

KeneBuna. Hyne KensBuna. Illkanma Ilenbcus. AOCOMIOTHAS TEpMOAMHAMUYECKAs —IIIKAIA

temneparyp. TepMOMETpBHI.

43.Pacnpenenenue bonpumana. CooTHomIeHHME MeEXAYy pacnpefeneHussMu  MakcBemia #
Bonrsimana.

44.At™mocdepa naHer.

45.Ctenenu cBOOOIBI aTOMOB, MOJIEKYI.

46.Teopema 0 pacrpeneIeHIN SHEPTUU TI0 CTENICHSIM CBOOO/IBI.

47.Cymuocts BpoyHOBCKOTO ABMX)EeHUA. PacueT nBukeHuss OpPOYHOBCKON YaCTHIIBI.

48.SBnenus nepenoca. Juddysus. 3akon Ouka.

49.Crammmonapnas nuddysusa. Koapounuent nuddysun. Koagbunuent B3anmuoit auddysun.

50.5Bnenuss mnepeHoca. Bsaskocte razoB. Cuna BHyTpeHHero TpeHusd. 3akoH HploToHa.
Jlunamuueckas 1 KWHEMaTH4ecKasi BI3KOCTb T'a30B.

51.51Bnenus nepenoca. TemonpoBoaHOCTh. 3akoH Dyphe.

52.CranmoHapHas TeIIonpoBOAHOCTh. K03 hUIIMEHT TerIompoBOHOCTH.

53.CBs13b KO3 HUITUEHTOB MIEPEHOCA.

54 .Bakyym. {uddy3usi, TEmIonpoBOAHOCTD, BI3KOCTh B YCIOBHIX BaKyyMa.

55.3aBHCUMOCTB KO3 PUITMEHTA BI3KOCTH U TEIUIONPOBOJIHOCTH OT JIaBIICHUSI.

56.51BneHust mepeHoca B TBEP/IbIX TeaX U KUIKOCTSX.

Konnoxkeuym Ne 2

57 Ilpenmet TepmoanHaMuku. OOpaTuMble 1 HEOOPATUMBIE TPOLIECCHI.

58.Paborta, Teruora, BHyTpeHHss OdHeprus. Dusnueckoe cojaepkaHWE TIEPBOTO  Hayaiga
TEPMOJMHAMUKH.

59.®yakums nporecca. DyHKIMKA COCTOSIHUS M ToJHBIE nuddepeHmansl. BHyTpeHHAsS dHEpTHs
KaK (DYHKIIHSI COCTOSIHUSL.

60.ITporeccrl. PaBHOBECHBIE M HEpABHOBECHBIE TTporiecchl. OOpaTuMbIe 1 HEOOpAaTUMBIE TTPOIIECCHI.

61.BHyTpeHHss1 PHEPTUS UICAIBHOIO rasa.

62.TenmoeMKOCTh CUCTEMBI. MOJIsIpHAs TETIOEMKOCTb. Y IeJbHasl TeIJIOEMKOCTb.

63.TemnoeMKOCTh HCANIbHBIX Ia30B. Y paBHeHUe Maiiepa. Termoemkocts npu P, V=const.

64.KauecTBeHHOE OOBSCHEHHE 3aBUCUMOCTU TEIUIOEMKOCTH MOJIEKYJISIPHOTO BOAOpOJa OT
TEeMIIepaTyphl.

65.I1porieccet B Tazax. M3o0apuueckuii, W30XOPUUYECKHUM, W30TEPMUUYECKHUM, aquadaTHYCCKUH,
HOJUTPONNYECKUN TIPOLIECCHl. Y paBHEHHUSI U30MPOLIECCOB, IPa(UKH MPOIIECCOB.

66.Ypasuenue [lyaccona. [lokazarens aguadaThl.

67.YpaBHEeHHE OIUTpONIMYECKOro mpouecca. [lokasarens TOJIUTPONBL.

68.0nemenTapHas padbora. PaboTa B nzomnpoieccax.
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69.IlepBoe HauaaO TEPMOAMHAMUKYU IIPU U30IpOLIECCaX.

70.Huxnmaeckue mpouecchl. Pabora nukna. Koadduiment nonesHoro aeicTrusi.

71.Huxn Kapno. KITJI uukna Kapho.

72.@opmynupoBka KenbBruHa BTOporo Hayasia TepmoanHaMuku. @opmynupoBka Knaysuyca.

73.DopMyaUpOBKa BTOPOr0 Hauajga TEPMOJUHAMUKH C TOMOIIBIO SHTPOIHH.

74.CTaTUCTUYECKUI XapaKTep BTOPOro Hayajga TepMmoauHamMuku. @opmyna bonbsimMana ams
SHTPOIIHH.

75.PacyeT u3MEHEHMS SHTPOIMHU UJICAJIBHOTO Ta3a B U30IPOIECCaX.

76.M13MeHenune 3HTponuy npu ($a3zoBbIX MEPEXoax MepBOro poaa.

77.TepmouHAMUYECKUE TTOTEHIIUAIBI.

78. TpeTbe HaUaI0 TEPMOAMHAMUKHY.

Konnokeuym Ne 3

79.Peanbuble razpl. Cuilbl MEXMOJIEKYJSIpHOTO B3auMoaelcteus. Cunbsl Ban-nep-Baanbca.
[ToTeHIan MeXMOIEKYISIPHOTO B3aUMOACHCTBHUSI.

80.Monnas cBsa3b. KoBanenTtHas cBsi3b. MeTtaymiueckas CBs3b.

81.3aBUCHMOCTD MIIOTHOCTH KUAKOCTH U €r0 HACHIIIEHHOT0 Tapa OT TeMIeparypsl (rpaduk).

82.Maza. PazoBslii epexoa neporo pojaa. [Ipumepst. Termnora dazoBoro nepexosa.

83.3aBHCUMOCTD yNIPYroCTH Mapa oT TeMieparypsl. Y paBHeHue Knaneiipona -Knaysuyca. ®a3zoBas
Juarpamma CUCTEMBI KUIKOCTb-T1ap.

84.YpaBHenue Ban-nep-Baanbca. Kputnueckue mapameTpbl U KOHCTaHTHI ypaBHEHHsS Ban-nep-
Baansca.

85.BuyTpeHHss sHEprUs peasibHOTO ra3a. BHyTpeHHss sHeprus raza Ban-aep-Baanbca.

86.9¢pdext [xoyna-Tomcona. [lomoxxutenbHblii U oTpunatenbHblil 3pdexr xoyns-Tomcona.
YpaBHEHUE UHBEPCHUH.

87.I1oBepXHOCTHOE HaTSHKEHUE, CBOOOHAs] MOBEPXHOCTHASI SHEPTHUS KUAKOCTEH M TBEPIBIX TEll.
MexdaszHas sHEpTHS.

88.JlaBneHue noa UCKpUBIEHHON OBEpXHOCTHI0. Popmyina Jlamnaca.

89.KpaeBoii yroia cMaunBaHusl.

90.YcnoBust paBHOBECHUS HA TPAHUIIE KUAKOCTb-KUAKOCTh, TBEPOE TEN0-KUIKOCTb.

91.Kammmuispel. Kanusuisipasie siBiaeHus. BeicoTa mogHATHS KUIKOCTH B KAWILIISIPE.

92.IToBepXHOCTHO-aKTHBHBIE BemecTBa. D ekt Pedennepa.

93.Mcnapenue u kuneHue xuakocreil. Temneparypa KUIEHUS )KUAKOCTH.

94 HacpimeHaslii map. JlaBieHHe HACHILIEHHBIX IAapOB BOJU3M HMCKPUBJICHHOW IOBEPXHOCTU
)kunkoctu. @opmyna ToMcoHa.

95.Kuaxue kpucramuibl. Bunabl )xuakux kpucramioB. CBoCTBa JKUIKUX KPUCTAIIOB.

96.0cmoc. OcMOTHYECKOE JaBJICHHE. OKCIEPUMEHTAIBHOE OIPEACICHHE OCMOTHYECKOTO
JIABJICHUSI.

97.TBepnoe teno. Kpucramnuyueckoe u amopdHoe.

98.MeanpHble U peabHble KpUCTAILIBL. [leeKThl CTPYKTYpHI.

99.051eMeHTBl TEOMETPUHM KpHUCTAUIMUECKo pemeTku. [IpumuTuBHas pemietka. OOo03HaUYeHHE
y3J10B, HAIIPABJIICHUM U INIOCKOCTEN KPUCTAJUIMYECKOU PEIIETKH.

100.29nemMeHThl CUMMETPUHU TBEPbIX Tel. OCH CUMMETPHUH N-ro nopsiaka. [1mockocth cuMMeTpuH.
entp cummerpum.

101.CninaBsl, pacTBOpHI. MaeanbHbIe pacTBOPHI, pealibHbIE PACTBOPHI.

102.PactBopumocts. Temnora pactBopeHus. 3akoH Payna. 3akon I'enpu. 3aBucumocTb
PacTBOPUMOCTH OT TEMIIEPATYPHI.

103.InarpaMMBbl COCTOSIHUIM OMHAPHBIX CIIABOB. DBTEKTHUYECKAs TOUKA.

104.®a3oBble quarpaMMbl BeliecTBa. TpoitHas ToUKa.

105.ITonmumopdusm.

106.Da30BbIe IEPEXOABI BTOPOTO poaa. CBONCTBA KUIKOTO TEIHS.
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107.TennoemkocTs TBepAbIx Ten. TemnoemkocTs mo [romonry u Iltu. Kiaccuueckas teopus
TEIIOEMKOCTH.

108.TermoeMKocTs  TBEPABIX  T€I.  3aBUCHUMOCTb  TEIUIOEMKOCTH  OT  TEMIIEpaTypbl
(3KCTIepuMeHTaIbHas KpUBasi).

109.TennoeMKocTh TBEPABIX TeJ. TEmI0eMKOCTb 110 DUHIITEHHY.

110.TenmoemMkocTh TBEpABIX Tel. TermnoeMkocTs 1o Jlebaro.

Kpumepuu popmuposanusn ouenok (ouenusanus) Koai0Keuyma no memam OuCyuniIuHvl

JlaHHBIN OMpOC SBISETCS OMHUM W3 OCHOBHBIX CIIOCOOOB y4€Ta 3HAHUWM CTYACHTOB IIO
muctuminie «MouekyssipHas (u3uKa», KOTOPbIi MOXKeT ObITh OCYIIECTBIIEH, KaK B MHCbMEHHOI,
Tak ¥ B YCTHOH (opme. Pa3BEpHYTHII OTBET CTYAEHTa JOJDKEH IPEACTaBIATH COOOI CBs3HOE,
JIOTHYECKH TOCIIEeI0BaTeNIbHOE COOOIIEHHE Ha 3aJaHHYI0 TEMY, IT0Ka3bIBaTh €r0 YMEHHUE IPUMEHSTh
onpeneneHus. Ilpu oLeHke oTBeTa CTyIeHTa CIEAYeT pPYKOBOJCTBOBATHCS CIIEAYIOIIUMHU
KPUTEPUSIMHU, YUUTHIBATH:

—  TOJHOTY Y MPaBWIbHOCTb OTBETA;

—  CTENEeHb OCO3HAHHOCTH, MIOHMMAaHUs U3Y4EHHOTO;

—  s3BIKOBOE O(hOpMIICHHE OTBETA.

B pezynomame konnoxeuyma o0yuarouuxcsa oyeHuearom no ciedyiouium Kpumepuam:

«OMIUYHDBII  (BLICOKULL) YPOBEHb KOMNEMeHYuu» - CTaBUTCA 3a PadOTy, BBIOJIHEHHYIO
MOJTHOCTBIO 0€3 OMMOOK M HEJ0YETOB; OOYYAIOUIUICS NEMOHCTPUPYET 3HAHUE TEOPETHUYECKOTO U
NPaKTHYECKOTO MaTepuala Mo Teme;

«xopowiull (HOPMAIbHBIL) YPOBEHb KOMNemeHyuu» - CTaBUTCS 3a paboTy, BBHITIOJTHEHHYIO
MOJIHOCTBIO, HO MPH HAJTMYUU B HEW He OoJiee 0THON Herpy0oii OImMOKH U OJTHOTO HeoueTa, He Ooee
TpeX HEJ0UYETOB;

«YO0BIEMBOPUMENbHBILL (MUHUMATbHBIL, NOPO2OBbLIL) YPOBEHb KOMNEmeHyuu» — CTABUTCS 3a
paborty, eciau GakajaBp MPaBUIBHO BBHIMOIHKUI HE MeHee 2/3 Bceil paboThl Wim AOmycTHs He Ooree
OJTHOM Tpy0Ooi#l ommOKKM M IBYX HEAOYETOB, HE OOsiee OHON TPyOOil U OJTHOM HErpyOoi OmMOKH, HE
OoJee Tpex HerpyOBIX OMIMOOK, OHOM HETPYOOil.

«Hey008IemBOPUMENbHBIIL (HUdCE NOPO20B020) YPOBEHb KOMNEmeHyuuy — CTaBUTCS 3a padoTy,
€CJIM YMCJI0 OIMOOK U HEIOYETOB MPEBLICKIIO HOPMY VISl OIICHKU 3 WUJTH TPABUIILHO BBITOJTHEHO MEHEe
2/3 Bceit paboTHI.

WtoroBelii 0al, B COOTBETCTBHHM C YCTAaHOBJICHHBIMH KPHUTCPUSMH, OIPEICISICTCS
HpeHOI[aBaTGHGM. MaKCI/IMaJIBHOC KOJINYECTBO 63.JI.IIOB 3a ,Z[aHHBIﬁ BU KOHTpOJISI MOXET
cocrtasiarh oT 0 — 8 6aj110B.

5.1.3. Oyenoynvle mamepuansl 05l CAMOCHOAMENbHOU pabomsl (Munogvle 3a0ay)
ooyuaroweeocs (konmpoaupyemas komnemenyus OIIK-2):
Koumponvhvie pabomol 015 kadxcoo2o smana pelimunea
Koumponvnasa paooma Nel
Bapuanm 1.1.

1. IlocepenuHe OTKauE€HHOTO U 3alasgsHHOTO € OOOMX KOHIIOB TOPU3OHTAJIBLHOIO Kamwuispa
HAXOJUTCS CTOJNIOWK pTyTH JUMHHON 20 cM. Ecnu Kanuuisip MOCTaBUTHh BEPTUKAIBHO, TO
CTOJIOMK PTYTH TiepeMecTHTCsl Ha pacctosare 10 cMm. Jlo kakoro naBieHUs (B MM.PT.CT.) ObLI
oTkauaH Kanunap? Jnuna kanumisapa 1M, pae =13.6° 10° kr/m?.

2. OmpenenuTbh CPEAHION KUHETUYECKYIO SHEPrui0 IMOCTYNATEeNIbHOTO JBHM)KEHUS MOJIEKYII,
conepkanuxcs B 1 r a30Ta, ¥ JHEPTHIO BPAIIaTEILHOTO JIBHKEHUS MOJICKYJI TIPU TeMIIepaType
300 K.

3. Ompenenuth CpeAHIO apuU(PMETHYECKYI0 CKOPOCTh MOJIEKYJ Ta3a, €CIU W3BECTHO, YTO HX

CpenHsisl KBaJpaTHUyHasi CKOpPOCTh paBHa 1 Km/c.
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. Kospdunuent muddysun Bogopoaa npu HOpMaIbHBIX ycIoBuax paseH 1,31 cm?/c. Onpenenurs
BEJIMYMHY KOA(PPHUINEHTA BHYTPEHHETO TPEHHSI IPU 3TUX )K€ YCIOBHUSX.

Bapuanm 1.2.

. KakoBo JaBienne cMecH ra3oB eMKOCTBIO 2 JI, eclu B Heit naxoautes 10'° Monekyn kucnopona u
10”7 r a3ota, a Temneparypa cmecu 50°C?

. Haiitu cpennioro mimmHy cBoOogHOTO mpodera v 3(h(HEeKTUBHBINA JHAMETP MOJIEKYJIbI YTIEKHCIOTO
ra3a npu HOPMaJbHBIX YCIOBMSX, €CIM YUCIIO CTOJIKHOBEHMH Ka)KAOH MOJEKYNbI C IPYTMMHU B
cpennem 3a 1 ¢ paBno 9,12:10° ¢

Onpenenuth TeMIEparypy Ta3a, €CiIM CpPeOHssl KHHETHUYeCKas HSHEeprusl MOCTYNaTeIbHOIo
JBUKEHUS MOJIEKYI 1,6- 10" JIx.

. B3BemeHHble B BO3Ayxe Mejibuaillline MbUIMHKUA JBMXKYTCS TaK, Kak €ciu Obl OHM OBUTH OYEHb
KPYIHBIMH MoJeKynamu. KakoBa cpemHsas KBajpaTH4Has CKOPOCTh MbITMHKHM Maccoit 1070 T,
eciu temneparypa Bo3ayxa 300 K.

Bapuanm 1.3.

. B y3Kko#i 3amastHHOM C OJHOTO KOHIIA CTEKJISITHHOW TPYOKE HAXOIWUTCS BO3MYX, OTIEICHHBIN OT
HAPY>KHOT'O BO3/TyXa CTOJOMKOM pTyTH JnHOH 2 cM. Korna TpyOka pacroyiokeHa BepTHKAIBHO,
OTKPBITBIM KOHIIOM BHHU3, JJIMHA Bo3aymHOTO ctonba 0,39 m. Korma ke TpyOka pacrosokeHa
BEPTUKAJIBHO OTKPBITBIM KOHILIOM BBepX, JiauHa cToiba Bo3ayxa 0,37 M.  Omnpenenutsb
atMocdepHoe JaBlieHne, eCiIi TeMreparypa Bo3ayxa 5°C.

. Haiitn oTHOmIEHNE yncna Mosekyn N, CKOpoCTH KOTOPBIX JiexkaT B uHrepsaie ot 2000 o 2010
M/c, K 9guciay Mojekyn N, uMermmx ckopoctd B mpenenax ot 1000 mo 1010 m/c, ecnm
Temneparypa azora pasHa 500 K.

Haiitn nuamerp MOJEKyNbl KUCIOPOAA, €CIM HM3BECTHO, YTO JIA KHCIOopoaa KodhduuueHt
BHyTpenHero Tpenus npu 0°C pasen 18,8-10°H/m>.

. B 6ammone emkoctrio 0,5 1 cOAEPKUTCA CMECh Ta30B, COCTOSIIUX U3 10" MOJIEKYJ KUCIIOPO/a,
4-10" monexyn aszora u 3,3-107 r. aprona. Onpenenure: a) AaBIEHHE CMECH; 0) MOJAPHYIO
Maccy CMECH; B) CpEAHIOI DJHEPIHI0 IOCTYNATEIbHOIO JBUKEHHMS MOJIEKYJI CMECH.
Temneparypa cmecu 127°C.

Bapuanm 1.4.

. Hekoropast Mmacca azora 3akiitoueHa B cocyjie, eMKOCTh KoToporo 2. Temmnepatypa azota 27°C,
JaBleHHe a3oTa Ha cTeHKH cocyma 10° mm.pr.ct. OmpenenuTe: CKONBKO MOJEKYd a30Ta
COJIEpKUTCS B cocyne, Maccy azoTa B cocy/ie, BHyTPEHHIOIO SHEPTUIO JAHHOTO Tasa.

Konba emkocThio 4 11 comepXHT HEKOTOpbI ra3 maccord 0,6 r mox maBinenueM 200 klla.
OrnpenenuTtb CPpeHIO KBAIPAaTUYHYIO CKOPOCTh MOJIEKYJI ra3a.

. Cpennsist yiHa cBOOOHOTO Mpodera MOJIEKYIIbl YITIEKHCIIOTO ra3a Mpyu HOPMAJIbHBIX YCIOBHSIX
paBHa 40 HM. CKOJIBKO CTOJIKHOBEHUI B CEKYH/ly UCIIBITBIBAET MOJIEKYJ1a?

. Onpenenute MUHUMAJIbBHOE JAaBJIEHUE, IPU KOTOPOM TEIUIONPOBOJIHOCTh BO3AYyXa 3aKIIOYEHHOTO
MEXAYy JBOMHBIMHU CTEHKaMHU COCYyJa, €IIe HE 3aBUCUT OT JaBlIeHHs. PaccTosiHue Mexay
crenkamu L=5 MM, Temnepatypa raza t=15°C.

Bapuanma 1.5.

. Ta3 npu naBnenun 980 Ia u Temmneparype 20°C umeer o6beM 164 m°. Kakos 06bem Toil xke
Macchl ra3a pu HOpMalbHbIX YCIOBUAX?

. Kakyto MakcuManbHyI0 KOHIICHTPALUIO MOJICKYJ YITICKUCIIOTO ra3a, Fra30KUHETUYECKUNA THaMeTp
koTopeix pased 3,2:1071° M, MoxHO 06paszoBath B cepuueckoM cocyae auameTpom D=1 M,
YTOOBI CpeTHUil CBOOOAHBIN MPOOET MPEBOCXOAMI BETUUNHY AMaMETpa cocyaa?
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Uemy paBHa DHeEprus BpallaTeIbHOIO JBHKEHMS JBYXaTOMHOIO Ta3a, HAXOIALIETOCs IO
nasnernem 10° Tla B cocyne oobemom 1?7 CuurtaTh, 4TO BpamliaTelIbHbIE CTETICHH CBOOOJIBI
MOJTHOCTHIO BO30YK/ICHBI.

. BepositHOCTB TOTO, YTO MOJIEKyJIa, PO O€3 CTOJKHOBEHHS IYTh X MCIBITACT COyJapeHUE HA

oy o

orpeske x+dx, paBHa dW(X)z Ae ""dx (rme A - mocTosHHBIA KOd(OUIMEHT, A - IIMHA
cBOOOHOTO TmpobOera). OmnpenenuTh OTHOCHTEIBHOE YHCIO MOJIEKYJ, JUIMHA CBOOOJHOTO
npobera kotopsix MeHee 0,5 A.

Bapuanm 1.6.
. OnpeaenuTs MIOTHOCTh CMECH, COCTOSIIEN U3 4 T BOAOPOJa U 32 T KUCIOpOAa IIPU TEMIIEpaType
7 °C u nasnenuu 93 klla.
. Hexoropas macca asora (N2) Haxomutcsa npu temmneparype T=300K u pasnaenuu 10° ITa. 3amac
CpeIHEeW KMHETHYECKOW YHEPTHUU TOCTYNATENHHOTO JBMKEHUS MOJICKYJI raza coctaBisier W=6,3
JIx. HaliTi 4uciio MoJIeKyJ Tasa, ero Maccy U 00beMm.
. OnpenenuTs OO0 MOJEKYJ BOAOPOJA, MOJIYJIM CKOPOCTEW KOTOpPBIX Ipu Temmeparype 27°C
aexat B uaTepBaie ot 1098 m/c no 1903 m/c.
4. Koaddumuent TtermmonpoBogHocTH aszota npu Ttemmeparype 0°C paen 1.3 Jhx/m-c-K.
OnpenenuTb ra30KHHETUYECKUNA TuameTp 3PGEKTUBHOTO CEYEHUS MOJIEKYJI IIPHU 3TUX YCIOBHIX
(HOpMaJIbHBIE YCIOBHS).

Bapuanm 1.7.
. CKOJIbKO MOJIeKYJI KHCIIOpoia HaxoauTcs B oobeme 11 mpu temmnepatype 0°C u naBnenuu 133,3
[Ta?

CunTas Ta30KMHETHYECKHMil JMAaMeTp MOJNEKyNbl YITIEKHCIOro ra3a paBHeIM 3,210710 M,
OTIPEeNIeNIUTh JIMHY Ipobera ero MoJieKyisl pu Temreparype 50°C u nasnenun 133.3 Ila.

. B cocyne o6weM, KoTOpOTO 5 71, HAXOMUTCA KUCIOpoa Maccol 4 T mpu Temmeparype 13°C.
Onpenenuts BHYTPEHHIO 3HEPTHIO a3a U AABJICHUE ra3a Ha CTEHKHU COCY/a.

Hapyxnas MTOBEPXHOCTh OeTOHHOM CTEHBI HMEET TeMmnepaTypy
t1=-10°C, a BHytpennss - t=10°C. Tonmmnaa crensl L=25 cM. CKOJIBKO TEMJIOTHI MPOXOIUT
yepe3 1M? moBepxHOCTH cTeHbl 32 1 MuH? KoadduuuenT TennonpooaHocTn 6eroHa N=0,817
Jx/m ¢ K.

Bapuanm 1.8
. OnpenenuTth CKOJIbKO MONEKya comepxkurcss B 1 Mm® Boabl? KakoBa mMacca MOJEKyIbl BOIbI?
p(H20) =10° kr/m°.
. Onpenenuth MIOTHOCTh Pa3peKEHHOTIO BOJOPOJIA, €CIH: CpelHsAs JJIMHA CBOOOJHOrO mpobera
monekyn A=1 cm., d (Hz) =0.28 am.

HaiiTu cpeaHior0 KHUHETHYECKYI0 SHEpPruI0 BpallaTeIbHOTO JBHXKEHUS OJHOM MOJIEKYIIbI
Kkuciaopoa npu remmeparype 13°C, a Takxke cpeHIOI0 KUHETHUECKYIO SJHEPTHIO BpaIlaTENbHOIO
JBUKEHMS BCEX MOJIEKYJI, COJIepKaluXcs B 4 T KUCIOpoa.

. Kakas gacte MoJeKys raza uMeeT CKOPOCTH, HE MTPEBBILIAIOIINE Hanbosee BEPOSITHYIO CKOPOCTh?

Bapuanm 1.9.

. B mununape nox mopurHem Haxomutcs 500 T BO3ayxa, 3TOT BO3AyX OECKOHEUHO MEIJIEHHO
NEPEBOAT U3 OJJHOTO COCTOSIHUA B Apyroe. OnpenenanuTe HauOOIbIIYIO TEMIEPATYPY, KOTOPYIO
JOCTUTAET BO3MIYX, €CIIM 3aBUCHMOCTh JaBJICHUS OT 00beMa 3aJjaHa ypaBHEHUEM p=2- 10° (V—Vz),
rae o0beM V BeIpaKeH B KyOMUeCKHX MeTpax, a nasieHue P B [Tackamsx.

. Kakoe konmmnuectBo wacTui Haxoautcsa B 1T mapooOpa3Horo ioja, eciau CTeNneHb AUCCOLUALH
ero paBHa 50%. Macca 1 kmods iioma 254 KI/KMOJTb.

Jlapnenue rasa pasno 10* Ila, a cpenmss kpaapaTmuHas ckopocTh paBHa 500 m/c. Haiitu
IUIOTHOCTB ATOTO rasa.

. MoxHo 1 cuuTath BakyyM ¢ naBieHueMm p=100 mxlla BbICOKMM, eciy OH cO37aH B KoJoOe
nuamerpoMm D=20 cMm, comepxaieit a30T nmpu temreparype T=280K? (d(N2)-0.38 um).
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Bapuanm 1.10.

. Halitu maccy xunomoutsa cmecu 25 r kuciaopoja u 75 T a3ora.

Kakyro nonto cocTaBisieT KMHETHYECKash SHEPrusl BpallaTeNIbHOTO JABMXKEHHUS MOJIEKYT OT
MOJIHOM KMHETHMYECKON HSHEPrMM MOJEKYJ] OJHOATOMHOIO, JIBYXaTOMHOTO M MHOI'0ATOMHOI'O
raza?

. Ha xakoif BeIcOTe HaJ MOBEPXHOCTHIO 3eMiIM aTMOc(hepHOe AaBICHHE BABOE MEHbINE, YEM Ha
noBepxHocTtu? CuuTarh, 4TO TEMIIEpaTypa Bo3ayxa paBHa 290 K 1 He U3MEHSAETCs C BBICOTOIA.
UYepes mmomanky, pasHylo 100 cm? 3a 10 c¢ BemenctBue mud@dy3uu IPOXOAUT HEKOTOPOE
KOJIMYECTBO a30Ta. ['paMeHT IUIOTHOCTH B HANpPAaBIIEHUH, MEPHEHIUKYJISIPHOM IUIOHIaIKe S,
pasen 1,26 xr/m*. IIponecc uner mpu Temneparype 27°C, cpefnss AiuHa cBo60aAHOro npobdera
Monekyn azota 107 cm, a¢bdexTuBHBIH muamerp ero monekyn d=3,75-10% cm. Omnpenenuts
BEIMUMHY KOo3((dullMeHTa BHYTPEHHETO0 TPEHUS NpPHU ATHX YCIOBHUSIX M KOJUYECTBO a30Ta,
IPOLIEIIIETO 32 YKa3aHHOE BPEMsI Uepe3 IUIOIIAAKY S.

Bapuanm 1.11.

. B cocyne o6wémom 20 i Haxomutcs 4 r Bomopona npu temrepatype 27°C. Haiitu naBnenue
BOZIOpOAA.

. MneanbHpIi ra3 HAXOAUTCS B IWIMHIAPE, 3aKPBHITOM MopmiHeM. ['a3 3aHumaer oovem V= 10 M
npu Temneparype T=250 K u pasnenue 9,8-10* ITa. IIpu mepexone raza B HOBOE COCTOSHHE,
naBneHue moBbicwioch m0 1,0-10° ITa, a o6beM yBenuumics ao 10,5 M. Bo CKOJIBKO pa3
M3MEHUJIACh MIPU 3TOM CPENIHSASA KHHETHYECKasi SDHEPIHsl OCTYNAaTeIbHOTO ABMXKEHUS MOJIEKYI U
KaKoil oHa crana?

. Ha ckonpko ymenwimutcsi atMmocheproe mainenue 100 klla mpu mombeme HaGmromaTenst Ham
NOBEPXHOCTHIO 3emiu Ha BrIcOTy 100 m? Cuntath: uto Temneparypa 290 K u He uzmensercs c
BBICOTOM.

. Koapdumment termnmonpoBomHocty Bo3ayxa npu Temmeparype 0°C m HOpMadbHOM JaBICHHH
pasen 2.2:102 JIx/(K-c-cm). Ompenenure BeanuMHy Kod()(OHIMEHTa TEIIONPOBOIHOCTH IMPH
temnepatype 40 °C u pu TOM K€ JTaBJIICHUU.

Bapuanm 1.12.

. CKOIIbKO MOJIEKYJI PTYTH cofiepancs B 1 cM® Bo3ayXa B IIOMEIIEHUH, 3apsSKEHHOM PTYTBIO, TIPH
temnepatype 20 °C, eciu JaBiieHHE MApOB PTYTH MpU 3Toi Temmeparype paBHo 0,645 Ila?
Uucno ABoraapo Na = 6,023- 10?3 momp ™.

2. HauBeposiTHelasi CKOpOCTh MOJIEKYJ HekoToporo raza v=1820 wm/c. Kakoit 310 raz?
KakoBel cpenHsis apudmeTHyecKass W CpemHss KBaJpaTUYHAs CKOPOCTH MOJIEKYJ, €Cld
temneparypa rasza 127 °C.

. Koaddumnment BayTpeHHero tpeHus azorta npu remneparype 0°C paBen

1,6810™r/cM c. OnpenenuTs 3HaYEHHE CpeHeii JTMHBI cCBOOOIHOTO Npodera MoKy a30Ta IpH
HOPMAaJIbHOM JIaBJICHHH.

. IpumMHKY, B3BEIIEHHBIE B BO3AyXe, HMeoT Maccy m=10" r. Bo ckonbko pa3 yMeHBIIMTCS HX
KOHLIEHTpalus n pu yseaudennu Boicothl Ha Ah = 10m? Temneparypa Bosmyxa T=300 K.

Bapuanm 1.13.

. B temuonzonupoBaHHOM nMIMHApE nojA mopuiHeM Haxoautcss 20 r. renus. Ilpu G6eckoHeuHO
MEJIJIEHHOM TEPEMELCHUH MOPIIHS T'a3 MEePeBOJUTCA U3 COCTOSHUS, KOTOPOMY COOTBETCTBYET
06beM32:10°m* u naBnenuem 4-10° Ila B coctosmue, npu kotopoM 9-107° M> u napnenue
15,5-10°T1a. KakoBa Gyner Hambojbluas TemmepaTypa rasa B 9TOM MpOIIECCE, eCIU JaBJIeHHe
rasa siBJISIeTCsl IMHEWHOU (pyHKIMElH oObeMa.
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. KakoBa Hanbomnee BeposiTHasi CKOPOCTh MOJIEKYJ Bojopoia ipu temmeparype 400K?

B kabune Bepronera Oapomerp mokasbiBaeT naBieHue 90 klla. Ha kakoit BwIcOTE JIeTHT
BEPTOJIET, €CIIU Ha B3JIETHOU Iuiomanke Oapomerp nokasbiBaer nasienue 100 kIla? Cuurats,
4yTo Temreparypa Bo3ayxa 290 K u He u3aMeHsieTcs ¢ BBICOTOM.

. Azor Haxoautcs npu gaienuu P=10°Tla u temmneparype 10°C. Onpenenute ko3(hdUIHEHTHI
nuddy3un, BHYTPEHHETO TPEHUSI M TETIONPOBOTHOCTH.

Bapuanm 1.14.

. OnpenenuTs AaBlIE€HUE CMECH raszoB, cocrosied u3 10 r kucinopona um 10 r a3zora, KOoTOphIe
3aHMMaroT 00beM 20 11 ipu Temmeparype 150°C.

. [Ipu xakol Temreparype cpeHss KBaJpaTU4Hasi CKOPOCTb aTOMOB I'€JIUsl CTAaHET PaBHOU BTOPOM

KOCMHUYECKON CKOpocTH U, =11,2 km/c?

Temnepatypa Bomopona 550 K. OmpenenuTh OTHOLIEHME YMCIa MOJIEKYJ JTOro Tasa,
KOMITOHEHTBI CKOPOCTEH KOTOphIX Jexar B uHTepBajie ot 3000 go 3010 m/c, kK ynuciay MOJEKYII,
KOMITOHEHTBI CKOPOCTE! KOTOPBIX Jiexkat B uHTepBaje oT 1500 xo 1510 m/c.
. [IBa cocyma, oobemom V=1 11 Kaxnaplii, coemuHEHBI TpyOKoW mmuHOM L=10 cM u momasasio
TonepeyHoro ceueHus S =1 cM>. OJMH COCY/ HAIOJHEH BIAKHBIM BO3AYXOM, a APYroil cyXum
Bo3nyxoM. [lpunsB, kodpdunment nuddy3un mapoB BOABI B BO3AYyXE MPH aTMOCHEPHOM
naBneHuu paBHbIM D=0,23 cm*/c u mpeHeOperas BS3KOCTBIO OIPEIEIUTE, 4epe3 CKOIbKO
BPEMEHH Pa3HOCTh KOHIIEHTPALIMii TapOB BOABI YMEHBIIUTCS B € pas.

Bapuanm 1.15.

. B 6amnone o6semom 10 1 HaxomuTcs remuit mox masnennem 10°TIa u mpu Temmeparype 27°C.
[Tocne Toro kak m3 GamioHa ObuTo B3sTO 10 T Tenus, TemrnepaTypa B OaJIOH MOHU3HWIACH 0
17°C. OnpenenuTs faBIeHHE TeIHs, OCTAIOMErocs B GajIoHe.

. TITOTHOCTH HEKOTOPOr0 MHOTOATOMHOTO Ta3a Tpu aapienun 4-10° IMa cocrasnser 5-1072 kr/m’.

Onpenenure CpenHIO KBaJIpaTUYHYIO CKOPOCTh MOJIEKYJ Ta3a M CPEJHIOI KUHETHUYECKYIO
SHEPTHUIO0 MOJIEKYJI B €UHHIIE 00BEeMa 3TOTO rasa.

Cumtas, 4To BO3QyX Ha TMOBEPXHOCTH 3e€MJIM HAXOAWTCS MPU HOPMAJIBHBIX YCIOBUSX,
OTIpEACNIUTh, OTHOIICHHWE [aBIICHUS BO3JyXa Ha BBICOTE 2 KM K JABJICHHIO HA JHE IIaXThl
rryouHoi 2 kM. CumTas, 4To TeMIeparypa Bo3yxa OT BBICOTHI HE 3aBUCHT.

JlaBneHue BO3ayXa MEXAy CTEHKaMu cocyna Jlproapa miapoBoit (opMbl IpH KOMHATHOM
temmneparype T=20°C pasma P=10° mm.pr.ct. Ilnomaas BHYTpeHHeH MOBEPXHOCTH cOCYy/a
S=600 cm?, paccTosinue Mexay crenkamu d=0,5 cM. OnpenenuTh Maccy KHIKOTO BO3AyXa q =
2,02-10° JIxx/kr, a ero Temmeparypa T-=80 K.

KontposbHnas padora Ne2

Bapuanm 2.1.
. Ckonpko Temnotsl noromaer 200 r Bogopoaa, HarpeBasick oT 0°C go 100°C mpu mocTossHHOM
naBnennn? KakoB mpupocTt BHyTpeHHEH 3Hepruu ra3a? Kakyro padoTy coBepiiaet ras?
. llon neiictBuem BeIcOKOl TemmepaTypsl 40% MoneKkyn BolopoAa pacnaivuch Ha aToMbl. Haiitu
ynenbHble TeroéMKocTH Cp 1 Cy TaKOT0 YaCTUYHO IUCCOLMUPOBAHHOTO BOAOPO/IA.
. XonoauibHas MaminHa, padoTarorias HO nukiy KapHo, mogaepkuBaeT B KaMepe TeMIleparypy
T1=260K. 3a kaxaplii UK MalliHa OTBOJAUT M3 X0noaWwibHOW KaMepbl Qi1=40 x/[x sHepruu n
nepeaaéT 3Ty SHEPTUI0 OKpyKarolen cpene, umeromei temneparypy T1>=300K. Omnpenenure
MOIITHOCTB MOTPEOIIIEMYIO XOJIOIMIHBHOM MAIIMHOM, €CIIA MPOIOKUTEIIBHOCTD ITuKIIa t=1.5c¢.
. Kamenp maccoit 10 xr ynman ¢ BeicoTsl 20 M Ha 3emito. TeMmieparypa KaMHsl M OKpY)Karolen
cpenst 20°C. Onpenenutb U3MEHEHUE SHTPOIHUHU CUCTEMbI KAMEHb-3E€MJIS.

Bapuanm 2.2.
. BIuncianThe OTHOIIEHUE TEMIIOEMKOCTEN Y=Cp/Cy UISI CMECH 3 MOJIb aprOHa U 5 MOJIb KUCIOPOAA.
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. IIpn n3MeHeHnn COCTOSHUS KUCIOPOa B IOIUTPONMUECKOM IIPOLIECcCe YAEIbHas TEIIIOEMKOCTh
sroro rasza 0,3 kJ[x/(kr-K). Macca kucnopona 4 kr. OnpenenuTs COBEPIICHHYIO padoTy, eciin
HavaIbHbIE HAapaMeTphl — JaBIeHHE H TEMIepaTypa COOTBETCTBEHHO paBHbI 5-10°T1a u 350 K u B
paccMaTpuBaeMoM Iporiecce K ra3zy 0buto moaseaeHo 100 kJx TeraoTh.

. OIMH MOJIb HJIEAJIBHOTO JIBYXaTOMHOIO rasza, Haxojsmerocs mnon aasieHuem 0,1 Mlla npu
temneparype 300K, narpeBarot mpu nocrostHHoM o0bvéme 10 aasnenus 0,2 MIla. ITocne 3toro
ra3 U30TePMHUUYECKU PACIIUPUIICA 10 HA4YalbHOTO JABJICHHS U 3aTeM M300apudecKH ObUT CKaT 10
HavyanpHOTO oObeMa. Haueptuth rpaduk mwmkma. Onpenenuts TemrepaTypy rasa s
XapaKTEPHBIX TOYEK LUK U ero Tepmudeckuit KIT/I.

Onpenenutb W3MEHEHUE SHTPOMNUH, MPU HM3OTEPMUUECKOM CXKaTUH, | MOJb KHCIOpOAA OT
o0vema Vo 1o 00péMa 1/3 Vo.

Bapuanm 2.3.
. Cmemano m;=40 r Bogopoaa (Hz) ¢ my=32 r kucnopoaa (O2). YaenbHble TEIIIOEMKOCTH 3TUX

ra3oB COOTBETCTBEHHO PAaBHBI: CP(H2)=14,2-103I[>K/(1<F-K) u Cp(02)=912 Jx/(xr-K).

Omnpenenure yaelbHy0 TEIIOEMKOCTh cMecu C,,.

. Pacummpssce, 1 Mmons Bogopoaa coBepurmil padboty paBuyo 10 J[x. Kakoe KoJn4ecTBO TEMIOTHI
OBLIIO MOJIBEJICHO K Ta3y, €CIIM Ta3 PacIIUpsIICS: a) H300apuiecKu; 0) NU30TEPMUUYECCKH.

. Bomopon maccoit 100 r 6bu1 n300apudecku HAarpeT Tak, YTO 0ObEM €ro YBEIWYHIICS B N pas,
3aTeM, BOAOPOA ObLT M30XOPUYECKH OXJIAXKIEH TaK, YTO JABJIEHUE €r0 YMEHBIIMWIOCh B N pas.
HaiiTu namMenenus sHTponuu i n=3.

. Makpockonuueckas cuctema nornoniaer AE=102° I sxeprun. IIpu 3TOM 4MCIO JOCTYIHBIX
cocTosiHUI cucTteMbl yBennunBaercs Ha 10%. KakoBa TemnepaTypa 3Toil cCUCTEMBI.

Bapuanm 2.4.

. Ha ckompko 60bIe TEmIoThl HY)XKHO cooOmuTh 12 1T kucimopozaa (O2), 4ToOBl HarpeTh €ro oT
20°C pmo 70°C, mpu NOCTOSHHOM JAaBJIEHWH, YEM JJI HarpeBa 3TOM Macchl KUCIOpoAa IIpH,
MOCTOSTHHOM 00Bbeme?

. Hekoropas Macca AByXaTOMHOTIO ra3a IOJBEPraeTcs CKATUIO: OJIUH Pa3 U30TEPMUUECKH, IPYron
pa3 anumabarHo. HauanbHble TemmepaTypa U JaBjeHHE C)KMMAeMoro rasa oba pasza OJIMHAKOBBHI.
Koneunoe naBienue o6a pa3a B n pa3 Oosbliie HadyaapHOTO. Haiinure oTHOIIEHHE paboT CyKaThs
npu aanabaTHOM U M30TEPMUYECKOM Iporeccax. Paccmorpure ciyuan: a) n = 2; 6) n = 100.

. B pesynprare kpyrosoro mporecca ra3 copepmui paboty A= 1 [k u mepenan oxJIaJauTeINto
teroty Q=4,2 JIx. Onpenenure TepMUYecKUii KO3 PHUIMEHT MMOJIE3HOT0 JeHCTBUS 1] IUKIIA.

. Kucnopon maccoii 2 kr yBenu4mi1 cBol 00beM B n=5 pa3, OAWH pa3 U30TEPMUUYECKU, IPYTOH -
anunabarnyecku. KakoBo OyzeT M3MEHEeHHe SHTPOIUH B ITHX JIBYX Cllydasx?

Bapuanm 2.5.
Omun rpamMm kuciopona (ra3 uaeanbHbId) HarpeBaercs or 10°C mo 60°C pazsnmuyHBIMH
crnocobamu: a) u3o0apuyeckw; 0) M30XOopHuUecKW; B) anumadbaruuecku. 1. IlpoBeputs s
YKa3aHHBIX MPOIECCOB TEOPETUYECKOE MOJI0KEHUE O TOM, UTO U3MEHEHHE BHYTPEHHEW dHEPIUu
UJCAIBHOTO Ta3a HE 3aBUCUT OT Ipoliecca Iepexoia, a 3aBHCUT TOJBKO OT HA4yaJbHOM U
KOHEYHOU Temrieparypsl. 2. OnpenennuTbh U3MEHEHUE BHYTPEHHEH SHEPIUU KUCIOpPOJa MPHU €ro
HarpeBanuu ot T1 no Ta.
Jl1s HEeKOTOpOro MOJIUTPONUYECKOTO TMpoIlecca, B KOTOPOM Y4acTBYeT MHOTOATOMHBIN ras,
noKasarenb nonutponsl n=1,7. KakoBa MoJsipHas TEMJIOEMKOCTh I'a3a B 3TOM Ipolecce?
. Jlen maccoii 2 xr nmpu temneparype 0°C ObLT TIpeBpalieH B BOAY TOM K€ TEMIIEpaTypbl TP
nomou napa, umetomero temmneparypy 100°C. Onpenenuts maccy M3pacxoJ0BaHHOTO Mapa.
KakoBo n3MeHeHune SHTPOIUU CUCTEMBI JIE] - TIap NMpHU TastHUM Jbaa?
. OguH MONb MIEAJIBHOTO JIBYXaTOMHOI'O ra3a COBEPIIMJI IIMKJ, COCTOSLIMI M3 JIBYX M30XO0p U
nByx u3o0ap. Haumenpmmii 00beM Vmin=10 11, HanOGoabImuiit Vmax =20 11, HaMeHbIIIee JaBlIeHHE
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Pmin=246 klla, naubosnpiiee nasneHue Pmax=410 xl[la. Haueptuth rpaduk muxma. OnpenenuTs
temnepatypy T rasa s XxapakTEepHBIX TOUYEK IUKJIa U ero Tepmuyeckuid KIT n.

Bapuanm 2.6.

. OTHOLIEHNE MOJIIPHBIX TEMJIOEMKOCTEHN JUIsl ABYXaTOMHOTO rasa y= 1,4. Onpenenure yneiabHble
teruioeMkocT Cp 1 C: a) kuciopona; 0) azoTa.

B derpipexTakTHOM JBUTATENE AM3EJSA 3aCOCAaHHBIA arMoc(epHbIi Bo3ayx B obOweme 10 1
nonBepraercss 12 - kpatHoMy cxkatuio. HawanpHoe naBieHuwe - aTMocdepHoe, HadalbHas
temriepatypa 10°C. Ilpouecc cxaTust anmabatudeckuii, raz uacanbHbiid. OnpeneauTh KOHEYHOE
JlaBJIeHNE, KOHEYHYIO TEMIIEpaTypy U paboTy CKaTusl.

. Cmemrano 5 kr Boas! npu temrepatype 280 K ¢ 8 kr Boxer npu Temneparype 350 K. Haiitu: 1)
TEMIEPATYPY CMECH; 2) U3MEHEHHUE SHTPOIINH, IPOUCXOISALIEE TPU CMELLIEHUH.

. Nneanbnsiii ra3 coepmaetr mukin Kapuno. Temneparypa narpeBatenss Ti=470 K, temneparypa
oxmagurens T3=280 K. IIpu nzoTepmMuueckoM pacmdpeHuu ras copepuaer padory A=100 /Ix.
Onpenenuts Tepmuueckuii K1 nukna, a Takke terminoty Q2, KOTOPYIO ra3 OTAAET OXJIAIUTEIIIO
IIPU U30TEPMHUUECKOM CIKATHH.

Bapuanm 2.7.

. JlIs TpexaTOMHOTO rasa, MMEIOIIETO YAEIbHYI0 TEIJIOEMKOCTh MpPU MOCTOSHHOM JaBJICHUH,
Cp=725 Ix/(xr-K). Ompenenure: a) MOJSIPHYIO Maccy 3TOTO Tra3a: 0) OTHOIICHHWE MOJISIPHBIX
TEIJIOEMKOCTEN.

JlBa Mons wupeambHOTo Tasa mpu naiaeHun 10° Ila um temmepatype 20 °C, obGpatumo
M30TEPMUYECKH CxKkuMaeTcss 10 aaiaenus 10° Ila. OmnpemenuTs paGoTy, COBEPIIEHHYIO Hajl
ra3oMm B IIPOIIECCE €ro CHKaTHs.

. I'a3 coepmaer nukn Kapno. Temneparypa oxmnagurens T>=290 K. Bo ckonbpko pa3 yBenuuurcs
KII[] nukna, eciiu temmneparypa Harpeatesns nossicutcs oT T1'=400 K go T"'=600 K?

. CmemanHo m;=5 kr Boasl npu Ttemneparype T1=280 K ¢ my=8 kr BoIbl mpu Temieparype
T>=350 K. Haiitu: 1) Temneparypy 0 cmecu; 2) usmeHenue AS SHTPONMUU MPOUCXOJAIIEE PU
CMEIINBAHUH.

Bapuanm 2.8.

. IIpu monuTponuyecKoM pacuIiipeHu 1 MOJb UI€aJTbHOIO OJJHOATOMHOTO T'a3a €ro TeMIeparypa
ymenbiaercs Ha 1K. [Tokazarens momurponsl n=1,5. Onpeaenure: a) MOJSIPHYIO TEITIOEMKOCTh
ra3a B 3TOM Ipoiiecce; 0) KOJIMYECTBO TEIJIOTHI, OTIAAHHON WU MOJTYYCHHON Ta30M; B) padoTy,
COBEpIIAEMYIO ra3oM.

. HekoTopoe koamuecTBO MIeanbHOr0 BO3yXa HYXKHO CKaTh OT JABJICHUS 103- rlla mo maBnenust
10°- rlla. Cp/Cv=14. OnpenenuTh aHATUTHYECKH, KaK BBITOJHEE BECTH C)KAaTHE aanabaTHIeCKu
WA U30TEPMHUYECKH, T.€. IPU KAKOM CXKaTHH OyJIeT 3aTpaueHa MeHbInas padoTa.

. I'a3 coBepmaet nukn Kapro. A6comtoTHas Temmeparypa T1 HarpeBartelnst B TpH pa3a BBIIIE, YeM
temneparypa T2 oxmagurens. Harpesarens nepenan razy temioty Q=42 k/[x. Kakyto paboty
A coBepiumi raz?

. Kycox npna maccoit m=200 r, B3aTslii pu Temneparype t; = -10 °C, 6su1 Harper 10 t2 = 0°C u
pacruiaBiieH, mociie dyero oOpa3oBaBiiasicss Boja Oblia Harpera no temmeparypsl t3 = 10°C.
Onpenenuth n3MeHEeHUE AS HTPOINHH JIbJA.

Bapuanm 2.9.

. B monmurponHOM mporecce sHTponus OAHOTO Kr azora yBenunuuiach Ha 140 Jx/K: mpu sTom
Temneparypa rasa usmenuinach ot t; =20°C go t2 =120°C. Onpenenuts nokasareib MOJIUTPOIIHI.

. Hexotopas macca asora npu gasneanu 10° Ila umena o6wsem 5 1, a npu pasnenuu 3-10° Tla
o0wvem 2 1. [lepexon U3 mepBoro COCTOSHUS BO BTOPOE MPOMCXOMAWI B J[Ba dTara: cHayajia 1o
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H30XO0pe, 3aTeM 1o H3o0ape. ['a3 cumtare uaeanbHbIM. OnpenenuTs KOJIMYECTBO TEIJIOTHI,
M3pacX0Z0BAHHOE NP NMEPEXOE U3 IIEPBOTO BO BTOPOE COCTOSIHUE.

HarpeBarenp TemaoBoii MamuHbl, palortaromieii mo obOpatumomy uukiay Kapao, umeer
temnepatypy 200 °C. KakoBa Temneparypa oxjaguTess, €ciid 3a cueT kaxaoro 1 x/[x Terma,
NOJIy4eHHOT0 OT Harpemarens, MamuHa cosepiiaeT padory 170 J[x? Ilorepn Ha TpeHue u
TEIUIO0TIa4y HE YYUTBIBAIOTCA.

. Haiitu n3menenune AS sHTponuu mpu M300apUUYeCKOM paCIIMpPEHUH a30Ta Maccoil m=4 r ot
oobema V1 =5 11 10 o6bema V=9 1.

Bapuanm 2.10.

YeMy paBeH moOKa3aTelb MOJUTPOINBI s OJHOATOMHOIO Ta3za, B aauabaTHYECKOM,
U30XOPUYECKOM, U30TEPMHUECKOM U H300apUIeCKOM MPOLIECCaXx.
. B 6amone oopemom 500 1 HAXOIUTCS BO3AYX IO JABICHUEM 50-10° Ia, TeMrepaTrypa Bo3ayxa
B 0aJuloHEe paBHa Temreparype okpyxkaromei cpeabl t=20°C. Kakyro MakcUManbHYIO paboTy
MOYKET COBEPIIUTH CXKATBIH BO3MYX NPU €ro M30TEPMHUYECKOM pacmmpeHun? ATmocdepHoe
napienue pasro 10° IMa.
. Haumensmmit 00bem raza, cosepiuatomiero nuki Kapuo, Vi = 153 1. Onpenenuts HauboIbImii
o0beM V; ecam o0BeM Taza B KOHIIE M30TEPMHYECKOTO pacmupeHuss V=189 1, a B KoHIE
M30TEPMUYECKOTO ckaTus Va4 =600 1.
. Haiitm u3zmenenue snTponuu npu norpyxenun 100 r sxeneza, Harperoro g0 300°C B Bomy
maccoii 1 kr. mpu tremmneparype 15 °C (yaenbnas termnoeMkocts Cre =460 [Ix/kr K).

Bapuanm 2.11.

. Beruucnuts ynenbHsle TermoeMkoctd Cy u Cp: 1) remus; 2) Bogopoaa; 3) yriaeKucioro rasa,
MPUHUMAs 3TU Ta3bl 32 UACAIbHbIC.

. Ba moss kuciopoaa OYE€Hb MEUIEHHO NEpPEeBOIAT M3 cocTosiHus | B coctosiHue 2. Kakoe
KOJIMYECTBO TEIUIOTHI HEOOXOJMMO TOJBECTH K ra3y, €Clii B KOOpAWHATAX JaBJICHHE-00beM
nporiecc n3oOpaxkaercs npsaMon JuHUeH. B cocTtossHum 1 ra3 xapaktepuszyercs mapameTpamu:
nasnenueM 10° Ia, o6bemom - 24,6-10° Mm%, Temneparypoii - 300 K, a B cocTosHuu 2- 1aBleHue
B 3 pa3a OoJbliie, a 00beM B 2 pasza GoJbIie.

. lHukn Kapuo ocymiectBisiercs B unrepBaie temneparyp Ti1 =600 K u T, =200 K. J[aBneHnue B
KOHI[E N30TEPMUYECKOTO PACIIMPEHHS M B KOHIIE aAa0aTUIECKOT0 CKATHS OJJUHAKOBBI U PaBHBI
P=2-10° Ila. PaGoumm TenoM sBaseTcs Bo3ayX. OmpejennTe mapamMeTpsl TOYeK IMKIA U
MOJIE3HYIO PaboTy, coBepIraeMyto | Kr Bo3ayxa 3a IUKII.

. B mporiecce momuTponuyeckoro pacimpeHus Bo3ayxa K Hemy 0bu10 noaseneHo 90 kJx tera, u
BCE K€ ero Ttemieparypa cHuszmiach oT t1=25°C no t= -37°C, Macca Bo3ayxa m=4 KT,
HayaJbHOE JaBJeHUE Bo3ayxa P =4.10° Tla. Onpenenurte M3MEHEHHE SHTPONUU B 3TOM
nporecce.

Bapuanm 2.12.

. YrIekucnelii ra3, HayajabHas TemnepaTtypa koroporo 360 K, aquabatuuecku cxxumaercs 1o 1/20
CBOEr0 IMepBOHAaYaIbHOTO o0bema. OmnpenenuTs W3MEHEHHE BHYTPEHHEH SHEpruum u
COBEpIIICHHYIO IIPH 3TOM paboTy, eciu Macca raza 20 r.

. Onpenenuth Terioty Q, HEOOXOAUMYIO TSl HarpeBaHus Bojgoposa, maccoit 100 T va AT=200 K,
€CJIM HarpeBaHue MPOUCXOANT: 1) MPHU MOCTOSIHHOM 00bheMe; 2) MPU TMOCTOSTHHOM JaBJICHUU.

. UneanpHbIil MHOTOATOMHBIN Ta3 COBEPINACT IUKJI, COCTOSIIUN U3 IBYX M30XO0p U ABYX H300ap,
npuyeM HanOoJbllIee IaBJIeHUE ra3a B JBa paza 0oJbllle HAMMEHBIIET0, a HANOOIBIINI 00beM B
4 paza 6ombie HaumeHbIero. Onpenenuts Tepmudeckuit KIT/ mukma n.

. B MenHoM kanopumetrpe Maccoi 1 Kr comepxutcs Boga npu temmneparype 7°C. Macca Boasl 3
Kr. B xanopumerp norpysmim Kycok amomMuHus maccoil 0,5 kr, umeromuii temneparypy 77°C.
Haiinure n3meHneHue SHTPOINUHU IIPU YCTAHOBICHUH PAaBHOBECHOU TEMIIEPATYpHI.

28



Cu,o =4,19 10% JIx/xr-K; Ca=0,89-10° Jlx/xr-K; Ccu =0,994-10° Jlx/xr K.

Bapuanm 2.13.

. Bnaxxupiii Bo3ayx conxepxxut 20% BoasHoro mapa. IIpuHumast cyxoi Bo3ayX 3a JIBYXaTOMHBIN
ras ¢ MonsipHO# Maccoit 29-107 Kkr/Momb, ompenenuTe: a) yAenbHYIO TEMIO0eMKOCTh BIAXKHOTO
BO3]IyXa MPHU MTOCTOSITHHOM 00beMe; 0) OTHOIICHHE MOJISIPHBIX TEMJIOEMKOCTEH Y.

. [lonuTponuueckuii mporecc MOXKeT ObITh NMPeICTaBIIeH MPSIMOIl JIMHUEH, TPOJOIKEHIE KOTOPOid
MPOXOJUT Yepe3 Hayallo KOOPJIMHAT Ha IUIOCKOCTH JaBieHue-o0beM. HavanbHble naBieHus u
o6beM rasa pasusl 4-10* ITa u 107 M>. Macca rasa paBna 1 Monb. B pesynbraTe pacumupeHus
rasza ero oo0beM yBenuuwics B 3 paza. Onpenenuts padoty rasza. ['a3 - AByXaTOMHBIIA.

Kakas yactp KonnyecTBa TEIJIOTHI, MOJBOAMMON K HA€aIbHOMY Ta3y NpU H300apUUECKOM
npoliecce, pacxoyeTcsl Ha yBEJIMUCHUE BHYTPEHHEH SHEpruM rasa M Kakas 4acTb - Ha padoTy,
COBEPINIAEMYI0 Ta30M TMPHU PACIIUPEHUH, €CIM Ta3: a) OJHOATOMHBIN;, O) JBYXaTOMHBIH; B)
MHOT0OaTOMHBIH.

. Haittu uzamenenue surponuu npu HarpeBanuu 100 r Boaer ot 0 °C mo 100 °C u nocnenyromiem
IPEBpALICHUH BOJBI B IIap TOMH K€ TEMIEPATypBHl. CH20 =4,19 10% JIx/xr-K; A.=2/3 M][x/kr.

Bapuanm 2.14.

. Kucnopon maccoit 2 xr 3anumaer oobem 1 M> ¥ HAXOIUTCS MOJ JaBicHHEM 2 aTt™m. 1'a3 GbuT
HAarpeT CHayaja HpU HOCTOSHHOM JaBJIeHHH 0 o0beMa 3 M , a 3aTeM IIpH IOCTOSHHOM 00beMe
110 naBiieHus 5 atM. HaliTu TensoTy, nepeianHoro razy, i3MeHEHUE BHYTPEHHEN SHEPIuu raza u
coBepIeHHYIO UM pabdoty. [locTpouTs rpaduk mporeccos.

. Haiitu otHOomienne Cp/Cy- a1 cMecu ra3oB, coaeprkaniux mi = 10 T reaust 1 mx=4 r Bogopoa.

. BpluncnuTh U3MEHEHUsI SHTPOIUHU MPU CMEIICHUH OJTHOATOMHOTO HACAIbHOrO ra3a Macchl mi,
MMEIOIIIET0 HavyalbHble Temneparypy 11 W ngaBineHue Pi M IByXaTOMHOro rasza Maccel mo,
MMEIOILIET0 HavalbHbIE Temneparypy T2 u nasnenue P2. Momsipabie Macchl [ U L.

B pesynbrare HM30XOpHUUYECKOTO HArpeBaHus Bojopoaa Maccod m=1 r, naBineHue P rasza
YBEJIMUYMWIOCH B 2 pa3a. OnpenennTs n3MeHeHne AS SHTPOIINY Tasa.

Bapuanm 2.15.

. Paznocth yaenpHbIX TemnoeMkocTeil Cp-Cy HEKOTOPOro BYXaTOMHOIO rasa, pU MOCTOSHHOM
JABJICHUN U MOCTOSTHHOM 00BéMe paBHa 260 Jx/(kr-K). Haittm maccy kumomornst [l ra3a u ero
yaenbuble TernoeMkocT Cp u Cy.

B uwmnuaape moa mopmiHeMm HaxomuTca Bopopon Maccoi 0,02 kr mpu temmnepatype 27°C.
Bonopon Hauan pacmmpsarcs aguadaTideck, YBEIUIUB CBOM 00beM B 5 pa3 U 3aTeM ObLI CXKaT
U30TEPMHUECKH, TpUYeM 00BEM ra3za yMeHbIIWICA B 5 pa3. Haiftu coBepuieHHYI0 Ta3om paboTy.
. IIpu coBepmienuu nukia KapHo, ra3z momyuun ot HarpeBatens 17 k[ sHepruu u coepumi 6
k/[x paboTel. Bo cKoNbKO pa3 TemriepaTypa HarpeBartens BhIIIE TeMIIEPaTyphl XOJIOIUIHHHUKA.

. Pabounm Tenmom B mukie Kapuo sBisieTcss Bo3ayx, macca koTtoporo m=8 kr. CocrosiHue |
xapakTepusyercs napamerpamu pi= 20-10° I1a u T1=500 K, a coctosuue 3 - mapameTpamu p3=3
10* Tla u T3=250 K. OmnpenennTs: M3MEHEHHE SHTPONMH HArpeBaTels M XOJIOAWILHUKA;
KOX((UIIMEHT MOJIE3HOTO JCHCTBUS.

KonTpoubsnas pabora Ne3

Bapuanm 3.1.
. OIuH MOJb HEKOTOpOro raza HaxoauTcs B cocyne oovemoMm 0,25 n. Ilpu temmneparype 300 K
nasienue raza 90 atM., a npu 350 K naBnenue 110 arm. Haiitu nocrostnaeie Ban-/lep-Baanbca
JUISL 3TOTO rasa.
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. Kax BenMko moBepXHOCTHOE HATSHDKEHUE G JKUJKOCTH, €CIIH METIS U3 PE3UHOBOIO LIHYpa AJTUHOU
L ¢ momepeuHbIM cedeHHEM S, TOJIOKEHHAash Ha IUICHKY ASTOM JKHAKOCTH pACTSAHYyIach B
OKPYXHOCTh paanyca R mocnie Toro, kak mieHka Oblia mpoKoyioTa BHyTpH nemin? CUuTarh, 4To
IpU MajbIX PacTSDKEHUSX ISl PE3UHBI clipaBeAsuB 3akoH ['yka u Mmoaynb FOHra pe3unsl paBeH
E.

. Haiitu Bec 1 M® Bnaxunoro Bosayxa npu Temmneparype 29 °C, OTHOCUTENbHOM BlaxkHOCTH 60% U
HOpManbHOM AaBieHnH. (Puac(29°C) = 4,23-10° Ia).

. OcMoTHueckoe nasieHue pactsopa npu temneparype 27 °C pasHo 0,2 MIla. Cxosbko yacTuil
PACTBOPEHHOTO BEIIECTBA HAXOUTCS B pacTBOpe oOobeMoM 1 m>?

Bapuanm 3.2.

. Kakomy naBneHuio He00X0AMMO MOABEPrHYTH YIIIEKUCIHbIH Ta3 npu Temneparype 300 K, uto6s
€ro IIOTHOCTh OKa3zayiachk paBHoM p=500 r/n? Pacuer nmpoBecTH Kak Ijisl UI€aTLHOTO ra3a, TaK 1
11t Taza Ban-gep-Baanbca a=0,361 H-m*/Momp2; b=4,28-10Mm>/M01b.

. OnpenenuTs NpupalieHue 3HTPONNUHU IPU IIJIABJICHHUHU JIbJA B KOJIMYECTBE | MOJb, €CIIM U3BECTHO,
YTO MpH YBEIUYEHUU BHeEIIHero mamineHus Ha 10 Mma, Temmeparypa IUIaBJI€HHS JIbAa
u3mensiercs Ha 1 K.

. Ompenenuth naBiaeHUE BO3Ayxa (B MM. PT. CT) B BO3AYIITHOM Iy3bipbke auameTpoM 0,01 mwm,
HaxoxsAuieMcs: Ha riryouHe 20 c¢M 1oj MOBEpXHOCTHIO BOJbl. BHemHee naBnenue 765 MM.PT.CT.
[IpuHATH IIOTHOCTH Boabl p=10° kr/M® a moBepxXHOCTHOE HaTskeHKe Boabl 70-107 H/Mm.

. OTHOCUTENbHAsT BIAXXHOCTh BO3ayxa npu temieparype t1=15°C, paBHa 70%. Kaxoii craner
OTHOCHUTEIIbHAS BJIAXKHOCTh, €CIU TeMmriepaTypy MOBbICHTH 10 30 °C um o0beM TIpH 3TOM
YMEHBIINUTCS B 2 pa3a’?

Bapuanm 3.3.

. IIpu Temneparype T=310 K 1 kmonb a30Ta 3aHMMaeT 06beM V=2,5 M>. Vcronb3ys KpuTHUeCKue
napaMeTpsl a30Ta, OMPEEIUTh JaBICHHE.

Px=33.,9-10° Ia; Tyy=126,1 K.

. PazHOCTB yaensHBIX 06HeMOB b1 ¥ Bosl pu 0°C npubausutensHo paBHo AV=9,1-102cm’r .
Ucnoneiys ypaBaenue Knaneiipona-Knaysuyca, onpenenure n3aMeHeHUe TOUKH MJIaBICHUS JTbAa
Tpyu yBeNUUYeHnH faBnenns Ha AP=10"TIa.

IIpu xakoit temneparype T remuit B ombite [[xoyns-ToMcoHa HayHET OXJIAXKIAThCs, €CIU
U3BECTHO, YTO KpUTHUecKas Temieparypa reiaus Tep=5,1 K? Cuurars, 9ro cocrosHue remus
ONUChIBaeTCsl ypaBHeHHEM Ban-nep-Baanbca.

. CTEeKIISTHHYIO KallWJUIIPHYIO TpYOKY, BHYTpeHHUN auameTp koTopoit di=1,5 M, a gmuna L=20 cm,
OIYCKalOT B FOPU30HTAIBHOM IOJOXKEHUH B PTYTh. Ilpu 3TOM mMmerouuecs: B TpyOke BO3TyX
HOJTHOCTBIO ocTaercs B Heil. KakoBa juinHa crosbnka Bo3ayxa B TpyOKe Mmociie ee MorpyKeHus B
pTyTh Ha r1youny h=10 cm? Kpaeoii yron 6=138°. [laBneHnue Bo3myxa HOpMaIbHOE.

Bapuanm 3.4.
Haiitu n3obapuueckuii kodp@uuueHT 00beMHOro pacimupeHus rasa Ban-gep-Baansca npu
3aJJaHHOM 00beMe, TeMIlepaType U MonpaBKax K ypaBHeHHI0 Ban-nep-Baansca.
Haiitu ynenpHbIi 00beM BOAsHOTO mapa L, npu 100°C u HOpMaTbHOM JaBICHHUHU, €CIH
M3BECTHO, YTO NpHU JaBleHUH 735,5 MM.pPT.CT. TemmepaTypa KuIeHus Boasl paBHa 99,1°C.
VnensHas Terora nmapoodpazosanus npu 100°C q=539 kan/r.
. Kamns pryru maccoit 1,36 r BBeZieHa MeX1y TOpPU30HTAIBHBIMU NTAPAIIIEIbHBIMU CTEKJISSHHBIMU
wiacTuHaMu. Kakyro cuily cienyer NpWIOXKUTh A TOrO, YTOObI PACIUIIOLIUTH Karlullo [0
tommuuuel 0,1 Mm? Cuutarh, 4yTO PTYTh aOCOJIOTHO HE CMayMBAaeT CTEKIO. Gpri=0,5 H/Mm;
ppT=13,6'103Kr/M3.
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. Beruucnute yaensasle Teroemkoctd C, kpuctamuioB Hatpus (Na), Hukens (Ni) u cBunna (Pb)
npu temnepatrype T=2 K, npumenss 3akon J[lromonra u I[ITM W KBaHTOBYIO TEOPHIO
temioeMkoctu Jlebas.

Bapuanm 3.5.

Boruucnute u3 ypaBHeHusi Ban-nep-Baanbca naBneHue yriekucioro raza maccel 1,1 K,
3aKJTFOYEHHOTO B Oaiione eMkocThio 20 1 mpu temneparype 13°C. CpaBHUTH pe3yiabTaThl AJis
YTJIEKHUCIIOTO Ta3a ¢ JTaBJICHUEM, PAaCCUMTAHHBIM KaK JIJIs UJIeaJbHOTO rasa. (a=3,6 H-m*/monp? u
b=0,043 1/mMo0B).
. Halitu BbIpakeHHe 171 BHYTPEHHEW dHEpruu n Moisied raza Bas-nep-Baanbca, TemioeMKoCTb
kotoporo Cy He 3aBUCUT OT TEMIIEPATYPHI.

Onpenenutb W3MEHEHHE CBOOOJHOM SHEPIUU TOBEPXHOCTH MBUIBHOTO IY3BIpS MpH
M30TEPMUUECKOM yBEIMUEHHH ero o6bema oT 10 cm? 10 20 em® (6=40-10"H/m).

DOneMeHTapHas s4eiika KpuCTaula MEIW - TpaHeleHTPUPOBaHHBIA KyO. HaliTm nuHeHHBIN
KOA(p(UIIMEHT TEeIJIOBOIO pacIIMpPeHHs] MOHOKpHCTaula MeAu, eciau Moayias FOHra
E=12,3-10'"H/M? u nnotrocTs p=8,9-10° kr/M°.

Bapuanm 3.6.

. B cocyne conepxxutcst 1 monb raza. Ero naBnenue B 20 pa3 6oJblle KpUTHUECKOTO JaBJICHUS, A
00BeM paBeH IMOJOBUHE KPUTHUECKOro oobema. Ompenenure OTHOIIEHHWE TeMIIEpaTypbl 3TOTO
ra3a K KpUTHYECKOH Temreparype.

. YKCycHasi KUCJIOTa TIpH aTMOC(EpPHOM JaBJIEHWUU IUIABUTCA TpH Temmeparype t = +16,6°C.
Pa3sHOCTh yZelbHBIX 00BEMOB KHAKOM M TBepaoit (a3 Av=0,16 cm’/r. Touka mniapieHUs
cmemaercss Ha AT=1 K npu usmenenun nasienust Ha AP=41 atM. HaliTu yaenbHyrO TEMaoTy
IUTABJIEHUS] YKCYCHOM KUCIIOTHI.

Kakyio pabory Hamo coBepiuTh, 4YTOOBI BBIAYTh MBUIBHBIA Iy3BIPh pagnycoM 5 cm?
Koaddumuent moBepxHOCcTHOTO HaTskeHUss MbUIbHON Bombl 0,04 H/m. Cuurtare mporecc
BBIJTyBaHUS U30TEPMHUECKUM.

. I3BecTHO, uTO yncio V' Moiel pacTBOPEHHOrO caxapa CoCTaBiseT 3% OT YKcIia vV MOJIEH BOJIBL.

JlaBneHne HACBHIIMICHHBIX MApOB BOJBI PH paccMaTpUBAEMOM TeMreparype coctasisieT Po=2,66
klla. Haiitu naBiieHHe mapoB BOABI HaJl paCTBOPOM caxapa.

Bapuanm 3.7.

Omua kMonb Kuciopoaa 3aHumaeTr obovem 0,056 M’ mpu maBICHUH 920-10° TIa. Haiitu
TEMIIepaTypy rasa, IOJIb3ysICh YypaBHeHHEM Ban-nep-Baanbca B NpUBEIECHHBIX BEIWYMHAX
(KpuTHYECKHe NaBIeHHE U TeMIepaTypa Kuciaoposa -5-10° ITa u 154 K).

. PomOnueckas cepa mpeBpaiaercss B MOHOKIMHHYIO 1ipu t=96,5°C. [1pu atMochepHOM TaBICHUN
ylleNbHasl TEIUIOTa npeBparieHus q=2,2 kan/r. CKadoK yAelnbHOTO o0beMa cepbl Ipu (Ha3oBOM
npespanieann Av=0,014 cm?/r. Haiitu cmemenne AT oT Touku (pa3oBOro Mmepexona cephl IpH
n3MeHeHuHn nasicHua Ha AP=1 atm.

. JlepeBsiHHas nanouka JuHOM 4 cM. [InaBaer Ha moBepxHocTH Boxbl. Ilo ogHy cTOpoHy OT
NaJOYKH OCTOPOKHO HAIWJIA MBUIBHBIM pacTBOp. C KakMM YCKOPEHHMEM HAYMHAET JBUTaThCA

3

najoyka, eciu ee Macca 1 r. ConpoTHUBIEHHE BOJAbl HE YUUTHIBATH. CSHZO:7,4-10'2 H/m,

omp=4-102 H/m.
Jlo kakoi Temmeparypbl OBLT HArpeT HACBIIMICHHBIH Tap, HAXOIAIIUKCA TPH TEMIIepaType
t=50°C, ecnu naBieHUE €r0 YBEINYWIOCH B 8 pas?

Bapuanm 3.8.
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. Ilpu temneparype 27°C NmpouCXOIUT M30TEPMUUYECKUI pacimiupeHue 1| KMoub KucCiIopoja ot
o6bemMa Vi=1 M> 10 o6bemMa V,=5 M. OmpenenuTe mpHpalieHHe BHYTPEHHEH SHEpruM rasa,
paboTy COBEPIICHHYIO Ta30M ¥ KOJUYECTBO MOTJIONMIEHHONW TETUIOTHI, CYUTAs Ta3:a) UACaTbHBIM;
0) moquuHSIOIMUMCS ypaBHEeHUIO Ban-1ep-Baanbca.

. KakoBo mpupaimienue temMneparypbl Kycka JibJa, HaXOJAILIErocs MpU HOPMAIbHBIX YCJIOBHSIX,
ecnu ero aawabatHo cxath A0 naBieHus 10 MIIa? Kakas monst maccel JbJla TIpH 3TOM
pacruiaBurcs?

. Kakyto cuity Hy’)KHO NPHJIOKUTH K TOPU30HTATBHOMY aTFOMUHHUEBOMY KOJIbIY BbICOTOM 10 MM, ¢
BHYTpEHHUM JuamMeTpoM 50 MM M BHEIIHUM TUAMETPOM 52 MM, YTOOBI OTOpPBaTh €ro OT
noBepxHocTH BOABI? Kod((HUIMEHT MOBEPXHOCTHOTO HATsKeHHs Boibl paseH 70-10° H/wm,
pai=2,7-10% kr/ve,

KakoBo oTHOIIEHHME [JIMH JKENE3HOro W MeAHOro crepxkHed npu Ttemmeparype 0°C, ecnu
Pa3HOCTh UX JUIMH TIPH JIFOOOW TeMIlepaType OJHa U Ta kKe?

Bapuanm 3.9.
Kputnueckas temmeparypa yriekucinorsl paBHa 31°C, kpuTuueckoe pAaBieHHe 73 arM.
Onpenenuth kputHaeckuit oobeM 1 Mot CO».
Onpenenuts Temneparypy IuiaBiaeHus Jjpna npu gasieHuu 1,0 Mlla. Cuwurars, uro npu
n3MeHeHuu napieHus B npenenax ot 0,1 mo 1,0 MIla mioTtHOCTH JibAa W BOIBI U YyAEIbHAS
TEIJIOTA TJIABJICHUSI TIOCTOSTHHBI.
Ha nHe cocynma c¢ pryThio uMeercsi Kpyriioe oTBepcthe auamerpom 70 MiMm. Ilpu kakoi
MaKCHMaJIbHOU TOJIIIMHE CJIOSl PTYTH OHA ellle He Oy/eT BhITeKaTh Yepe3 3TO OTBepCTHE?
B 3akpeiToM cocyne BmecTUTENbHOCTHIO 4,0 aM® HaxomuTcs Boma Maccoit 2,0 Kr npu
temneparype 373 K. Ha ckoibkO HYXHO NHOBBICHTH TEMIIEpaTypy CHCTEMBI, YTOOBI Macca
HACBHIIIEHHOT0 TIapa HaXOoAsIIerocs Haj BOAOW yBennyuiachk Ha 1,6 r?

Bapuanm 3.10.

. B 6anmone emxoctrio 8 1 Haxoxutes 0,3 kr kuciopoaa npu temmneparype 27 °C. Onpenenurs:
1) xakyro dacTh JAaBIEHHMsI ra3a Ha CTEHKHM COCyJa COCTaB/II€T BHYTpPEHHEE JaBIICHHE,
00yCJIOBJICHHOE CHJIAMH TPUTSDKEHUS MOJEKYJ; 2) KaKyl 4acTb 00beMa COCyla COCTaBIISIET
COOCTBEHHBIN 00HEM MOJICKYJI Ta3a.

. Mo a3ota pacmmpsiercs B MycTOTYy OT HadalbHOro oobema | i1 1o xoneunoro 10 n. Haittu
NOHMKeHUe Temneparypsl AT pu TakoM mporecce, €ClId IOCTOSHHAA g, B ypaBHeHUU BaH-z1ep-
Baanbca, 114 asora pasHa 1,35-10° atm-cm®/mons?,

. Ha nHe mpyna Beiaenuics my3slpek rasa auamerpoM 4 MkM. [Ipu mogHsATHUM 3TOro my3bIpbKa K
MOBEPXHOCTU BOJBI €ro AuaMeTp yBenuumiics B n=1,1 pa3za. [Iporecc pacmmpenus raza cuuTarh
u3zorepmuueckuM. Ha kakoi riayOuHe Bhigenuics my3bIpek raza? IloBepXHOCTHOE HaTsDKEHHE
Bo6I 6=7-10"2 H/m.

. IlocTosiHHas KpucTaIHueckoil pemerky nosapennoit comu (NaCl) a=5,64-10"1° M. Onpenenure
mioTHOCTh Kpuctaiia (NaCl).

Bapuanm 3.11.

. B aByx cocynax emkocthto V=20 1 kaxabli, npu temneparype t=27°C naxogurcs no v=50 MOJb
ra3za. B oqHOM cocyne - yriiekucislid ra3, B IpyroM cocyze - Boaopod. Onpenenure 1aBjIeHUE B
Ka)XJIOM COCYJIE CUMTAsI Ta3: a) pealbHbIM; 0) UcaTbHBIM.

. PomOuueckas cepa mpeBpamaercs B MOHOKIMHHYIO TIpu t=96,5°C npu aTMOCc(epHOM JTaBICHUH.
VaenpHas teriota noiaumopdrHoro mpespamenus 1L=3,2 kan/r. Haiitm cmemenue AT Toukm
dazoBoro nepexona npu AP=1 atm.

. HaliTu naBieHue B Iy3bIpbKE BO3AyXa JUAMETPOM 4 MKM, KOTOpPBI HAaxOIUTCS B BOJE Ha

riy6une 5 M. ATMOChEpHOE JaBIeHHe HOPMATBHOE. Py o =10% kr/m?; SH,0 =7-102 H/m.
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. Kakyio cuny F Haji0 IpuIOKUTE K CTAILHOMY CTEPKHIO CeYeHHEM B | cM%, 4TOOBI pacTIHYTh €ro
HACTOJIBKO K€, HACKOJIbKO OH ymiauHUTCA npu HarpeBanuu Ha At=1°C. Kosddunuent
NMHEHHOTO paciupenus op=12-10°°C"!. Moayns IOnra E=2,1-107 H/cm?.

Bapuanm 3.12.
. CunTas, 4To BOoJa MOJUUHSETCS ypaBHeHUI0 BaH-nep-Baanbca v npuHUMasi HOCTOSIHHYIO BOJIbI

a=5,47-10° aTM cM/MoINTB2, HAlTH BHYTpEHHEE NaBICHUE BOIBL. (Pu,0 =10%kr/vd).

B 3akpeiTom cocyae ¢ odosemom V=5 n Haxomutcs | kr Bomel mpu Temmeparype 100°C.
[IpocTpancTBO Haja BOJOW 3aHATO HACHIIMICHHBIM BOJISHBIM TapoM (BO3MyX oTkKavad). Haitu
YBEJIMUEHUE MAcChl HACBIIIEHHOIO mapa Am mnpu nossllieHuH Temneparypsl Ha AT=1 K. Ilap
CUUTATh UACAIbHBIM Ia30M.

. Haiftu pa3sHOCTH ypOBHEH PTYTH B JABYX COOOIMIAIOIIUXCS KAMWJUIApax, TMaMeTpbl KOTOpbiX 0,5
MM u 1 MM, ecnm kpaeBoit yrom (@=135°. op,=487-mun/cM=487 10°=0,5 H/M. p
Hg=13,6'103Kr/M3).

. OcMoTHueckoe aaBieHHe pacTBopa m=36 T ritoko3bl B 22,4 11 Boabl nipu 27°C paBHo 1,1 atm.
Haiiti OTHOCUTENBHYIO MOJIEKYIISIPHYIO MAacCy Ll TIIFOKO3BI.

Bapuanm 3.13.

. BbIUMCIUTH KPUTUYECKYIO IUIOTHOCTH BOJBI, €CIM NOCTOsiHHas Bau-gep-Baanbca nist Boaw
b=0,03 1/M0Ib.

. BEIYMCIUTL CKPHITYIO TEMIOTYy MapoobpazoBaHus pryTu, ecmu npu 10° IMa oHa KumuT npu
temneparype 630,3 K. Mcnons3osats 3nadenue (dP/dT)x;=1,84-10° ITa/K.

. Ha ckombko m3MeHUTCS pa3sHOCTh ypoBHEW hi-ho Boabl B IBYX COOOMIAIOIMUXCS KAMMILIApax C
muamerpamu di=0,1 MM u d2=0,3 mm npu HarpeBanuu ot 20°C go 70°C, ecau mOBEpXHOCTHOE
HaTsDKEHHE BOJIBI JUTS 3THX TEMIIEpATyp paBHO cooTBeTcTBeHHO 73-10°H/M 1 64107 H/m.

. Ha ckonpko Hago yBeNWYUTh BHELIHEE JaBJICHHUE, YTOObI COXPAaHUTh MOCTOSHHBIM 00BEM PTYTH
npu Harpesanuu ee ot 0°C go 10°C?

Bapuanm 3.14.

. I[Ipu uzorepmuveckom pacuupenuu 10 T kuciopoga o0beM ra3a yBenuuuBaetcs ot 1 i go 5 7.
Cunrtas ra3 mNOAUYMHSIOIIUMCS YypaBHEHUIO Ban-nep-Baanbca, omnpenenutsh: a) paboTy
BHYTPEHHUX CUJI IPU paCUIMPEHUH Ta3a; 0) mpupalieHue SHTPOIUH.

VYIpyrocTe HachIIEHHBIX PTYTHBIX NapoB npu Temneparypax ti=100°C u t;=120°C paBHa
cootBercTBeHHO P1=37,4 Ila n P,=101 Ila. Onpenenure cpenHee 3HaUEHUE yIEIbHONW TEIUIOTHI
napooOpa3oBaHUsl PTYTH B YKa3aHHOM HHTEpBaje TeMIleparyp. YIeIbHbIM O00bEMOM >KHUIIKON
PTYTH IO CPABHEHUIO C ra3000pa3HbIM MpeHeOperuTe.

. IIpu kako# Temmeparype Tenuii U KCeHOH B ombiTe JDkoyns-TomcoHa OyayT OXJTakaaTbes?
Kputnueckue reMneparypbl 3TUX ra30B COOTBETCTBEHHO paBHbI 5,3K n 290K.

. OTHOCHUTENbHAsl BIAXHOCTh HaxXoJdIlerocss B cocyae npu temmneparype 20°C Bo3gyxa paBHa
70%. Ha ckoJIbKO M3MEHUTCSI OTHOCUTENbHAS BIIAXKHOCTh BO3/yXa, eciu ero Harpetb 10 100°C,
YMEHBIITUB 00beM B JiBa pasa. Puac(T1) =2,33 kIla.

Bapuanm 3.15.
Bbruucianute u3MEHEHHE TeMIlepaTypbl C W3MEHEHUEM JIABJIICHHS TpU IUIABJICHUHM JbJa B
HOpPMAaJIbHBIX YCJIOBUSAX, UCIIONB3Ys CIAEAYIOIIUE JAHHbBIE: CKPbITas TEIJIOTA MJIaBieHus Jpaa 336
JIx/r, ynenpHOro oosema mbaa 1.091 em’/r, yaensHoro oosema Boasl 1 cm?/T.
. Ilokasatp, 4TO ra3, MOAYMHSIOMMICA ypaBHeHHIO BaH-nep-Baanbca ¢ a=0 B ombite J[kOyms-
Tomcona, Bcerna HarpeBaercst (AT>0). OnpenenuTs U3MEHEHUE TeMIepaTyphl.
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3. Ha nne npyna rmyOuHoi h=2 M BbInensiorcs my3slpbki Traza ¢ quamerpom di=0,05 mm. Uemy
OyayT paBHBI AMaMeTpbl d2 3TUX MYy3BIPHKOB, KOTJAa OHU MOJHUMYTCA K TOBEPXHOCTH BOIbI?
[oBepxHOCTHOE HaTsKeHHE Boabl G=73-10"H/m.

4. BplMUCIUTD MO KJIACCHUYECKOMY 3aKOHY paBHOpACHpENENIeHUs YACIbHYIO TEIIOEMKOCTh
KpucTauioB: 1) 3o7ota, 2) maruaus, 3) Hatpus, 4) Cuz0, 5) CaO. DxcnepuMeHTalbHbIe 3HAYCHUS
mpu 20 °C: 129,6 Jx/ (xr-K); 1,02 xJIx/(xr-K); 1,2 xJix/(xr-K); 439 xJ[x/(xr-K); 769
kJx/(xr-K);

Kpumepuu ¢opmupoeanua ouyenok no 3a0aHuam 011 CAMOCMOAMENbHOU padomul
cmyoenma (munoewle 3a0aHuu):

«omauunoy (5 OamioB) - oOOydaromuics TOKa3zal TIyOOKHWE 3HAHWS Marepualia o
MOCTABJIICHHBIM BOTPOCAM, TPAMOTHO, JIOTUYHO €T0 H3JIaraeT, CTPYKTYPUPOBAT U Je-TAIU3HPOBAI
nH(pOpMaInIo, N30erast MPOCTOTro MOBTOPEHUST HH(OpPMaIMK U3 TeKCTa, HH(OpMaIHsl TIpe/I-CTaBlIeHa
B niepepaboTanHoM Buie. CBOOOIHO UCIIONB3YeT HE0OX0 UMbl (POPMYIIBI IPU PEIICHUH 3a/1a4;

«xopowtoy (3 Gama) - oOyJaroIIMIiCsI TBEPIO 3HACT MaTepuai, TPAMOTHO €ro HM3jaraeT, He
JIOIYCKAeT CYIIECTBEHHBIX HETOUHOCTEH B MPOIIECCE PEIICHUS 3a1ay;

«yooeremeopumenvroy (1-20ammoB) - o0OydJaroOmUiCcss UMEET 3HAHHWSI OCHOBHOT'O MaTepuaja
M0 TIOCTABJICHHBIM BOIMPOCaM, HO HE YCBOWJI €ro JeTaliel, TOMyCKaeT OTAeNbHbIE HETOYHOCTH MPHU
peIIeHNY 3a/1ay;

«Heyoosnemeopumenvro» (0 6a110B) — 00yUarOMIHIACS JOMTyCKaeT rpyOble OMMOKY B OTBETE
Ha MOCTABJICHHBIC BOMPOCHI U TIPH PEIIICHUH 33/1ay.

5.2. Ouenounvie mamepuanvt 0na pyoexcnozo Koumpoaa. Pyoedxcuviii KoHmMpoab
OCYILIECTBIISICTCS 10 O0Jiee WM MEHEe CaMOCTOSITENILHBIM pa3feliaM — Y4eOHBIM MOIYJISIM Kypca H
IPOBOAMUTCS IO OKOHYAHUU H3YyUEHHUs MaTepuana MOAYNS B 3apaHee YCTAaHOBIEHHOE BpeMsl.
PyOexHbIli KOHTPOJIb MPOBOAMTCS C IENBIO ONMpEACTeHHs KaueCTBa YCBOSHUSI MaTepruaia yueOHOro
MOJyJis B LIeloM. B TeueHue cemectpa MPOBOAUTCS MPU MAKUX KOHMPOIbHBHIX MEPORPUAMUA RO
epaghuxy.

B kaudectBe hopm pyOeKHOTO KOHTPOJISI MOKHO HCIIOJIb30BaTh TECTUPOBaHUE (TMCHMEHHOE
WIH KOMITBIOTEPHOE), MPOBEICHIE KOJUIOKBUYMa WJIM KOHTPOJBHBIX paboT. BeIMoNHSIEMbIE paboThI
JOJDKHBI XpaHUTHCS Ha Kadeape TeuyeHHH Y4eOHOro roja M 1o TpeOOBAHUIO MPENIOCTABIATHCA B
YnupaBneHue KOHTpoONsi KadecTBa. Ha pyOexHbIe KOHTPOJBHBIE MEPOMPHUSATHS PEKOMEHIYETCS
BBIHOCUTH BECh ITPOrpaMMHBIN MaTepHrall (Bce pa3ziesibl) M0 AUCIUILIHHE.

5.2.1. Ouenounvie mamepuanvi: Tunoevie mecmoewle 3a0aHUA RO OUCUUNIUHE
(koumpoaupyemasn komnemenyus OIIK-2). Iloanwlii nepeuenv mecmogvix 3a0anuil
npeocmaenern ¢ JOUC — hitp://open.kbsu.ru/moodle/course/view.php ?id=1580)

Tecm — cucremMa CTaHAAPTU3UPOBAHHBIX 3aJaHUM, IO3BOJIAIONIAS ABTOMAaTU3UPOBATH
IIPOLIEYPY U3MEPEHHUS YPOBHS 3HAHUM U YMEHUU CTYACHTA.

Obpa3zyvl mecmoegwvlx 3a0aGHUIL:
L:
S: M3menenue o0beMa MICAbHOTO Ta3a 3aIaHHON MAacChl, €CIIH MPU YBEIUYCHUU TeMIIepaTyphl B
TpH pasza ero AaBieHue yBeanduiaoch Ha 30 %o:

- yMEHBIINTCS B 2,5 pasa

+: yBenuuutcs B 2,3 paza

-: yMeHpHIMTCA B 3,5 pasa

-: yBeIM4uTCA B 2,5 pa3a

-: HE U3BMEHUTCS

L:
S: OrmerbTe mpaBWIbHBIA OTBET CpenHsis KBagpaTU4YHAs CKOPOCTh MOJIEKYJ HACAIBHOTO Ta3a,
€CJIM B COCYZIE €MKOCTBIO 2 M3 HaXOAUTCs 6 KT ueanbHOro ra3a npu nasiaenun 104 Ia (B m/c):
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-: 200
-2 300
+: 100
-1 400
-: 500

I:
S: Kunetnueckas sHeprus BpallaTelbHOIo JBUKEHHS BCEX MOJIEKYI B 14 I a30Ta IIpu TeMIieparype
T=300 K (B xIx):

-1 2,35

- 1,75

-2 3,5

+: 1,24

- 1,5

L
S: OrmeTsTe TpaBWIBHBIA OTBET. JlaBmeHue rasza, ecnu ero miotHocTh 3(10-2 kr/m3, a cpemHss
KBaJpatudHas ckopocTh 500 m/c:

+: 2,5 klla

-2 1,5 klla

-: 2,5 at™m

- 1,5 atm

L:
S: OrmeTrbTe TpaBUIIBHBIN OTBET. JlaBineHne cMecH ra3oB B cocyne oobemom 0,01 M3, ecnu B HEM
HaxoauTcs a30T Maccoi 14 r u Bogopoxa maccor 4 T npu T=300 K:

-1 500 kI1a

-2 500 atm

+: 623 klla

-1 623 MM pT.CT.

-1 623 aTMm.

I:
S: TemmepaTypa cMmecH, €ciii B OaJJTIOHE €MKOCTBIO 5 J1 COMEP)KHTCS CMECh TelHs U BOIOpOAA
Mmaccoi 10 Jpu JaBIeHIn 500 kITa, mpuuem maccoBas nois reaus pasHa 0,6:

-2 86 °C

+: 86 K

- 75°C

75K

-:258 K

I:
S: OrmeTbTe NpaBUiIbHBIA OTBET. CpeqHEe pacCTOSHHUE MEXAY LEHTPaMU MOJIEKYJ HJI€aIbHOIO
raza npu temneparype 190 0C u nasnenun 100 kIla:

= 1-10"m

-:2-10-8 m

- 6-101%m

+: 4 uMm

-2 2 HM

I:
S: Moub ecTb

-: OTHOCUTENBHAs MOJIEKYJISIpHAs Macca

+: KonnyecTBo BelecTBa paccMaTpUBAaEMON CHCTEMBI, KOTOPOE COAEPKUT CTOJIBKO K€
CTPYKTYPHBIX 51IEMEHTOB, CKOIBKO (aToMOB) coaepskutcs B 0,012 kr uzorona yriepona >C

-: KonmyecTBo BemiecTsa B I', YUCIIEHHO PaBHOE MOJIEKYJIIPHON Macce

-: KonnuectBo BelecTsa B KI, YUCIEHHO PaBHOE MOJIEKYJISIpPHON Macce

-: KonmnuectBo BemecTa B einHUIE 00beMa
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I:

S: OrmerbTe mpaBUIBHBIM OTBeT. CpemHee 3HAYCHWE AUCKPETHOW CIy9alHOW BEIWYUHBI (Xi —
3HAYCHUC CJIy‘-IaI\/'IHOI\/'I BCINYHHBI X, Nj — YHUCJIO OJWHAKOBLIX UYICHOB B CYMMC, HMCIOIIUX
OJIMHAKOBBIE 3HAYEHHUS Xj, W] — BEPOSITHOCTb TOTO, YTO X IPUHUMAET 3HAUEHUE Xj, f(X) — MIOTHOCTH
BEPOATHOCTH BETUYMHBI X)

n

1
< X e —S X
. N3
N
K= S —X;
+: i N
X==S W.X.
— 1]
- 1
+eo
X o= | xf(x)dx
- —co
+oo
<X =X | f(x)dx
- -
I.

S: OrmetbTe npaBUIbHBIN O0TBET. COOTHOIICHUE HAWBEPOSTHEUITUX CKOPOCTEH (U1 Temmeparyp
T1 u T2, ecnu pacnpenenenuss MakcBenia JJisi 3TUX TeMIEpaTyp MpH HEM3MEHHOW Macce rasa
MNpEACTABJICHBI HA PHUC.:

- T1((Z; (8(1) ((B(2)

- TI<T2; (B(1) ( (B(2)

- T1((2; ((1) < (B(2)

+: T1<T2; (B(1) < (B(2)

I:
S: B cMecu a3ota u BOJOpPO/a B COCTOSSHHH TEIJIOBOTO PAaBHOBECHSI OOJBIINYIO CKOPOCTh MUMEIOT
MOJICKYJIBI

-: a3oTa

+: Bogopoja

-2 CKOPOCTHU OJIMHAKOBHI

I:
S: OTmeTrbTe paBUIIBHBIN OTBET. IIpy 0IMHAKOBBIX CpEIHEKBAPATHUHBIX CKOPOCTAX Mojekyn H2
u N2, GonpIIyio TeMIepaTypy UMeeT

+: N2

-:H2

-: Temmepatypbl 000X Ta30B OJJMHAKOBBI

I:
S: OTrmerbsTe paBuibHEIN 0TBEeT. Ha rpadguke P(V) mist Hem3MeHHON Macchl Tasa:
-: a - u30TepMa
+: b - u3oTepma
-1 ¢ - U30X0pa
- d - m3006apa
-: a - anuabara

I:
S: OrmersTe mpaBwibHBIA oTBeT. Ha rpaduxe P(T) nms HemsmeHHOW Macchl raza (yKaxuTe
HENPaBWIbHBII OTBET):
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+: b - m30xopa
-: a - u30xopa
-: ¢ - m300apa
-: d - m3oTepma
+: a — agquabar

I.

S: OtmeTbTe mpaBuiIbHBIN 0TBeT. Ha rpaduke V(T) s Hem3MeHHOM Macchl raza:
v
d

& a
C

+: a - u3obapa
-1 ¢ - m300apa
: b - m30TepmMa
: d - u3oxopa
: a - aquabara

IS: OtMerpTe mpaBUIBHBIA OTBET. CBSA3p MEXAy KOA(PPHUIMEHTAMH TEIUIONPOBOIHOCTH (U
mpdpysun D (CV -  ynmenpHas — TEIJIOEMKOCTb ~ IPU  TIOCTOSHHOM  00beMe):
.o LI
¥ 4 c,
+ F=Dp-C
D
s PG
L, PG
=5
o £ ng Cy
I

S: OtrMmeTbTe IpaBUWIBbHBIN 0TBeT CpenHsis AIrMHa CBOOOIHOTO podera (MoJeKyn raza auamerpom d
C KOHILIEHTpalueH, paBHOM n:
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I.

S: Koa¢duuueHT TermonpoBOAHOCTH Telusi NpU HOPMAJbHBIX YCIOBHUSX, €cld 3P (PEKTUBHBIN
IuameTp aToMOB reius paseH 0,22 HM:

I:

S: OtMeTbTe IpaBUIIBHBIN 0TBeT CpeHss AIMHA CBOOOJHOrO Mpolera MoJIeKysl KHCI0poa, €CIIU
kodpurment auddy3un mpu HOPMATBHBIX yciaoBUsAX paBeH 0,19 cMm2/c (B HM):

-: 100

- 150

- 125

+: 134

- 157

L
S: OTrmeTbTe nTpaBUIIbHBIN 0TBET [loBepXHOCTHOE HATsHKEHUE ( )KUAKOCTH IUIOTHOCTH (, €CIIH
Pa3HOCTh YPOBHEH KUIKOCTU B KosieHax U-oOpa3Hoit TpyOku ¢ quamerpamu d1 u d2 pasna (h:
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."Cg{dl _dz)'ﬁ‘h
dl'dz

.-%'M{dz _dl}
4-d,-d,

'Pg -Ahd, -d,
dﬂ'dl

+:
og - hhd, - d,
4(d1 _dz)

'ﬂ
4d, - d,

I:

S: OrmerbTe npaBuiIbHBIH 0TBeT Kputnueckas temneparypa miast CO2 pasna 310C. Crioco6
npeBpateHus razooopasznoro CO2 B xunkuii npu remmneparype 400C (Pxp, Vkp - mapameTpsl
KPUTHYECKOTO COCTOSTHUS)

-: Cxkumatpb npu P>Pxp

- CKUMATB 10 V<VKp

+: IpEBPALIEHIE HEBO3MOXKHO

I:

S: ®azoBeiit nepexon Il poaa - nepexon:

-1 C MOIJIOLIEHUEM WJIU BBIIEJIEHUEM CKPBITOM TEIUIOTHI Iepexo/ia
-: ¢peppoMarHeTHKa B mapaMarHuTHOE COCTOSIHUE

+: MeTaJIJIa B CBEPXMPOBOJISAIICE COCTOSTHUE

-: rpaduTa B anMas

-: pOMOUYECKO cepbl B MOHOKIIMHHYIO CEpy

I:

S: )KuakocTs ¥ ra3 UMEIOT OJUHAKOBbIE (PU3NYECKHE CBOWCTBA MPH:
-: TEMIIEpaType KUIEHUSI

-: TemMIreparype KOHAEeHCalluu

+: KpUTHYECKON TeMIepaType

-: Temneparype ¢azoBoro nepexoaa I poga

-: TeMIlepaType UHBEPCUU

I:

S: OT™MeTbTE paBUIIbHBII OTBET:

BemectBo Harpesatot npu noctostHHOM P ot temniepatypsl T1 1o T2. @a3oBoe npespaiieHus,
KOTOPBIE MPETepIieBaeT BemecTBo, eciu P1>Pqy, (Prp — naBnenue TpoitHo# TOUKH):
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iy

+: IJIaBJICHUE

- UClIapeHue

-! BO3TOHKY

- [IJIaBJIEHUE U UCIIApEHUE

I:

S: OT™MeTbTe IpaBWIBHBIN 0TBET MossipHas TeroeMKocTh Cv TBEPIOTo Tella B KJIaCCUUECKON
¢uzuke BeIpakaetcs popmynoii (R-yHuBepcanbHas ra3oBasi IOCTOSHHAS):

+: 3R

-:4,5R

- 1,5R

- 2R

-:3,5R

I:

S: OTmeTbTe IpaBWIBHBIN 0TBET OTHOIIEHNE AJINH JKEJIE3HOTO U METHOTO CTEP’KHEN IIPU
temreparype 00C, ecnu pa3HOCTh MX JUIMH NPH JTIFOOOM TeMITepaType OJHa U Ta Ke
(TemnepaTypHble KOG GUIMEHTH] TMHEHHOIO PACIIUPEHUS XKeJle3a U CTaJId COOTBETCTBEHHO PaBHbI
1,19-10-5 K-1u 1,67-10-5 K-1):

5
)

DN =

- 1,0
-2 2,0
+:1,4
-2 1,25

I:

S: OrmerbTe npaBuibHEI 0TBET [lnoTHOCTH Kpuctamna NaCl, ecniu mocTossHHAs! KPUCTAJUIMYECKOM
pemterku u MosipHas macca NaCl paBuer a=5,64-10-10 m u (=58-10-3 kr/M0Ib, COOTBETCTBEHHO (B
Kr/mM3):

-: 1200

-: 350

-: 780

-: 250

+: 540

Kpumepuu ¢hopmuposanus oyenok no mecmoegvim 3a0aHuiIM:

(5 OGamnoB) — mony4aroT oOydaromuecss C TPAaBHIBHBIM KOJIMYECTBOM OTBETOB HAa TECTOBHIE
Bonpockl. Bemonaeno 90 - 100 % npensioxeHHbIX TECTOBBIX 3a1aHUM;
(4 6anna) — moy4aroT 00ydaromrecs ¢ MPaBUIHbHBIM KOJTUYECTBOM OTBETOB HAa TECTOBBIC BOIIPOCHI
—70-89 % ot o01ero ooremMa 3aJaHHBIX TECTOBBIX 3aJaHHUT;
(3 6aynna) — momy4aroT oOydaromuecs ¢ MPaBUIbHBIM KOJTUYECTBOM OTBETOB HA TECTOBBIC BOIIPOCHI
—50-69% ot o01ero ooreMa 3aJaHHBIX TECTOBBIX 3aJaHHUM;
(2 6anna) — momy4aroT o0ydaromrecs ¢ MPaBUIHHBIM KOJTUYECTBOM OTBETOB HA TECTOBBIC BOIIPOCHI
— meHee 30-49 % ot o6111ero o0beEMa 3aJaHHBIX TECTOBBIX 3aJaHMUIA.
(1 6amn) — mony4aroT oOydaroniuecs ¢ MpaBUIbLHBIM KOJMYECTBOM OTBETOB Ha TECTOBBIC BOMIPOCH —
Menee 10-29 % ot o01iero oo0beMa 3aJaHHBIX TECTOBLIX 3aaHUMN.
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5.3. Ouenounvie mamepuanvt 011 RPOMEIHCYMOUHOU ammecmayuu (KOHMpoaIupyemas

Komnemenyusn OIIK-2).

HeﬂblO npoOMeNCYNOUHbLX ammecmauuﬁ IO AUCHUIIIIMHE ABJIACTCA OLCHKa KadeCTBa

OCBOCHUA NUCLHUIIIINHBI OGy‘IaIOH_II/IMI/ICSI.

[IpomexxyTounast arrectanusi TpeAHa3HadeHA Jisi OOBEKTHBHOTO IIOATBEPXKICHHS U

OLCHUBAHUA HNOCTHIHYTBIX PC3YJIbTATOB O6y‘-I€HI/I$I MOCJIC 3aBCPIICHUA H3YUCHUSA AUCHUIIINHBI.
OcymiecTBisieTcsT B KOHIIE CEMeCTpa M TMPEACTABISET COOOM HTOTOBYIO OIICHKY 3HAHUW TIO
JAUCHUIINIMHE B BUJC ITPOBCACHUS SK3aMCHaA.

[IpomexxyTouHast aTTeCTaIlMsi MOXET IMPOBOJIUTHCS B YCTHOM, MHChbMEHHOH (dopme, U B

¢dopme TectupoBanus. Ha mpomexyTouHylo aTTecTaiuio oTBoaurcs 10 30 6amios.

|

11.

12.

13.

14.

15.

16.

17.

BOl'IpOCbI Mo AMCHUIIJINHE HA IK3aMEH

. IIpeamer ™onekynsipHoit ¢uszuku. CrnocoObl 3agaHUs CHCTEMBI. METOAbl MOJEKYISIpHOU

bu3UKH.

AtoMHas enunHuiia macchl. OTHOCUTENbHAs MOJEKYJsipHass Macca. KoiaudyecTBo BellecTBa.
Monsipnas macca. Uucno ABorazipo. ArperaTHble COCTOSIHUSI BEILIECTBA M XapaKTep TEIMJIOBOTO
JBUKEHUSI B Ta3ax, KUIKOCTSAX U TBEPJIbIX TEJaX.

. Maremaruueckuii anmapart CTaTUCTUYECKON TEOPUHU UICAIBHOTO raza. MaeanbHbli ra3 — MOJEb

npocTeimield craTUcTU4ecKoil cucteMbl. CiyuaiiHble COOBITHS, ClIy4alHbIE BEITUYMHBL
BepostaocTh. [lm0THOCTE BepoATHOCTH. PDYHKLIMS pacnpeneieHus. Y CIOBHE HOPMHUPOBKHU
JUCKPETHOU U HENPEPHIBHON BEIUYNH

. Teopema ymHOXeHUSI BeposATHOCTEl. Teopema clioxkeHHs BepoAaTHOocTed. OmnpeneeHue

BCPOATHOCTHU LIa.CTOTHOI\/'I, IO BpECMCHHU U TTO CTATUCTUYCCKOMY aHcamOJIIo.

. Cpennee 3HavYeHUE MOUCKPETHOW clydailHOM BenuuuHbl. CpenHee 3HAYEHUE HENPEPHIBHO

M3MEHSIIOLIENCS BEIMYMHBL. Te0peMbl O CPEIHUX.
Hucnepcus u ¢puykryauust. OTHOCUTETbHAS QIIYKTyalusl.

. MaKpOCKOHI/I‘IeCKOG U MHKPOCKOIIMYECKOC COCTOAHUC CHCTCMBI. PaBHOBecHOE cocTOsSIHHE.

Metonpl pacCMOTpPEHHsI CHCTEMbl MHOTMX YaCTHIl: JIWUHAMUYECKUM, CTAaTUCTUYECKUUA H
TEPMOJINHAMUYECKUH.

. Cratuctuyeckui  aHcamMOJb  CHCTEMBI. Paznuune  MUKPOCOCTOSHUH. [Toctynatet

paBHOBeposiTHOCTH. CpenHee 1o ancamoO:ro. CpeiHee 1o BpeMeHH. Dproauieckas TUIoTesa.
BeposTHOCTS MakpococTosiHYSL. DOpMyIia BEPOSITHOCTH MaKPOCOCTOSIHHUS.

. Kunernueckne XapakTepUCTUKM MOJEKYJIIPHOro JBUKEHHUS. CTOJIKHOBEHHE MOJEKYII.

Ceuenue npoiiecca ypyroro paccesiHusi MOJIEKYJI U €ro OIBITHOE ONpeeNicHHe.
bunomunaneHOe pactpenencenue I[IpenenvHbie GopMbl OMHOMHUHAIBHOTO paclpeaeieHusI.
Pacnpenenenue [lyaccona u I'aycca.

OyHKIMA pacnpenencHuss MakcBela mo adCOTIOTHOMY 3HadeHHI0 ckopocth. ['paduueckoe
n3o0paxkeHne GyHKIUN pacupeneneHus. HopmupoBka GyHKIINUH.

XapakTepHble CKOpoCTH pactpeneneHuss Makcsemna. Cpennsisi apudMeTudeckas, CpemHss
KBaJIpaTHUyHas, HAaUBEPOSTHEHIIas CKOPOCTH.

Pacnpenenenne MakcBeisia B OTHOCUTEIBHBIX CKOPOCTSIX. ODKCIEPUMEHTalIbHas IpPOBEpKa
3aKOHA pacrpeneneHuss Moyiekya mo ckopoctsm. (Omnbit [tepHa, onbitT TepHa, McTepmana,
CumMricoHa).

Pacnipenenenrie MakcBeina Mo MPOCKIUSIM CKOPOCTH, MO0 KMHETHYECKOW 3Hepruu. I paduku
ynxuuii pacnpenenenus £ (L ) u f (E). Hopmuposku Gpyukumii pacnpesenenus

WNneanpHBIi Ta3 BO BHEIIHEM IMOTEHIMAIBLHOM Tone. ATmocdepa Tutaner. BriBoa
O6apomerpudeckoii opmyibl. Pacnipenenenue bonbiMana.

JaBnenne. OCHOBHOE ypaBHEHHUE KHHETHYECKOM TEOpUHM HIICAJIbHOIO Tas3a. YpaBHEHHUE
Kunaneiipona-MenneneeBa. 3akoH ABorazipo, 3akoH JlanpToHa.
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18.
19.
20.
21.
22.
23.

24.
25.

26.

27.

28.

29.

30.

31.

32.
33.

34.

35.

36.
37.

38.
39.
40.
41.
42.
43.

44.

45.

46.

Temneparypa. Tepmomerpuueckoe tenno. Tepmomerpuueckas BenuuuHa. [llkaner remneparyp.
TepmoMeTpel.

Pacnpenenenue sHepruu mo creneHsM cBodoapl. Yucno creneHeit cBoboapl Monekyi. Teopema
0 paBHOPACHPECICHUN YHEPTUH 110 CTETIEHSIM CBOOO/IBI.

BbpoyHnoBckoe nBukenue. Teopus OliHITEHA-CMOITYXOBCKOTO.

Huddysus. 3akon Guka. Hecrarmonapuas nuddysusi.

Cramuonapnas nudppysus. Camonuddysus. Bzaumuas nuddysus.

Bsi3kocTh razoB. Cuia BHyTpEHHETO TpeHus ra3oB. 3akoH HeroToHa. OmnbITHOE 000CHOBaHHE
BSI3KOCTH ra3oB. BeiBoa Gpopmyiibl i kodpuureHToB Ba3kocTi. Kunemaruueckast BI3KOCTb.
SIBreHune TenaonpoBOAHOCTH B ra3zax. 3akoH dypre. HectanmonapHas TemionpoBOIHOCTb.
CramoHapHasi TEIUIONPOBOAHOCTH Ta30B. Koadduuuent temnonpoBoaHoctu. CBsA3b MEXKAY
kod(urmenTaMu repeHoca.

Bakyym. ®usndeckue sBICHUS B Pa3psLDKCHHBIX Tasax. SIBieHHME IepeHoca IpU MallbIX
JaBJICHUSIX. 3aBUCUMOCTb KO3()(PUIIMEHTOB TEIIONPOBOIHOCTU U BA3KOCTHU OT JaBJICHUS
TepmoauHaMudeckue mapaMeTpbl. ODieMeHTapHas pabora. Pabota ¢yHKuus mporecca.
Temnota. [ToHATHE TEPMOAMHAMUYECKOTO PABHOBECHS.

Cpennsis  anuHa  CBOOOAHOrO  MmpoOera, CpeiHee YHUCIO CTOJKHOBEHHH  MOJIEKYII.
["a3okuHeTHYECKU TUamMeTp.

Buytpennsist sHeprusi cucreMbl. BHyTpeHHss sHeprust kak (yHKuus coctosHus. Ilepsoe
Ha4yaJlo TEPMOJNHAMHUKHU.

TermoeMKOCTh CUCTEMBIL. Y IeJIbHAS TEIIOEMKOCTh. MoOIsipHas TEIUIOEMKOCTh. TeIIoeMKOCTH
MIpU TIOCTOSTHHOM OOBEME W TMPHU MOCTOSTHHOM naBieHuu. Popmyna Maiiepa. Knaccuueckas
TEOPHsI TEIUIOEMKOCTH UJIealbHBIX ra3oB. [Tokas3arens aguadaTsl.

[Ipoueccsl B wuaeanbHbIX Tra3ax. Pabora mnpu u300apuyeckoM, H30XOPUYECKOM U
M30TEPMHUUYECKOM IPOLIECCAX.

TepmoanHaMuUecKre MOTCHINANIBI (BHYTPEHHSSI SHEPTHsl, CBOOOIHAS YHEPTHS).
TepMoauHaMudeckue  MOTEHIUANbl  (PHTAJBNUSA, CBOOOJHAS  DHTAIBNUS,  OOJBIION
TEPMOJMHAMHYECKUI MOTEHIINAT).

Obparumble U HeoOpaTuMmble TIpolecchl. PaBHOBECHbIE U HEPABHOBECHBIE IPOIECCHI.
[uxnnueckue nmporecchl. TennoBoil ABUraTesb U X0JI0WJIbHAs MalllnHA

Anmnabatuyeckuii mpouecc. YpaBHenue Ilyaccona. Ilokasarens anmabartel. Pabora npu
aanabaTHIecKoOM IMpoIlecce.

Onpeit Ilepena o onpeneneHno NocTosIHHON bonbliMaHa U ynciaa ABorazpo.

[Ipomecchl B macalbHBIX Ta3ax. M3orepmuyeckuil mporecc. YpaBHeHHe Hu30TepM. [ paduk
nporiecca Ha wiockoctsax PV, PT, VT. PaboTa npu u30TepMHYECKOM  IIpOLECCE.
[Tomutponmyeckuii mporecc. [TokazaTenp momutponsl. YpaBHeHHE HoauTpomnbl. Paborta mpu
MOJIUTPOIIMYECKOM ITPOLIECCE.

Meron nuknos. [{ukn Kapuo u ero KITJI.

IlepBas u BTOpas TeopeMsl KapHo.

Bropoe nauano repmoannamuku. [IpuBenennas teninora HepaBeHCTBO Kitay3uyca. DHTponus.
Boruncnenue u3MeHeHMs SHTPOIIMM WIEAIBHOTO ra3za B M3oIpoleccax. M3meHeHue sHTponuu
npu $a3oBBIX TEPEXoaax.

CBs13p HTPONUU U TEPMOJMHAMHUYECKONH BEPOATHOCTU. CTaTUCTUYECKUM XapaKTep BTOPOTrO
Havasia TepmoauHamMuku. @opmyna bonbiMana A1t SHTPOIUH.

Peanbuble rasel. B3auMozeicTBue MOJIEKYN peaqbHOro rasa. a3oBbld IIepexon U3
ra3oo0pa3HOro COCTOSIHUS B JKHMJKOE. OKCIEpUMEHTAJbHbIE H30TEPMbl PEAIbHOIO rasa.
bunonans.

Vpasuenue Knanelipona-Knaysuyca. TemneparypHas 3aBUCHMOCTh IUJIOTHOCTH — Tasa.
Kputnueckas onanecueHuus.

VYpasuenust Ban-ngep-Baansca. M3otepmbl Amara. Temneparypa boitsiss. @u3ndeckuii cMbICIT
IapamMeTpoB BXOIAUIUX B ypaBHeHHE Ban-nep-Baanbca.
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47.

48.
49.
50.
51.
52.
53.
54.
55.
56.
57.
38.

59.

60.
61.

62.
63.

64.
65.
66.

67.
68.
69.
70.
71.

72.

N3orepmbl Ban-nep-Baanbca. Kputnueckoe cocrosiue. Kputuueckue mnapameTpbl U HUX
B3aMMOCBSI3b C TOCTOSIHHBIMH YypaBHEeHUs1 Ban-nep-Baanbca. KpuTnueckas omnanecueHIus.
CpaBHenue n3orepmsl Ban-nep-Baanbca ¢ sxcriepuMeHTaIbHON H30TEPMOH.

BHyTpeHHsIs HEprusl peaibHOTO Ta3a. Aaunadarudeckoe pacumperue ra3a. [1o1oXuTe bl 1
orpunarenbHelii 3¢ ekt xoyns-Tomcona. Kpusas nasepcuu. Temneparypa HHBEpCHH.
Cxmwxkenne ra3oB. [lomydeHne HU3KUX Temreparyp. Metoa mpoTUBOTOYHOrO oOMeHa. Metoj
MarHUTHOTO OXJIAXKICHHUS.

[TonsiTue o0 KBaHTOBOH Teopuu TermaoeMkocTu. KauecTBeHHOE 00OCHOBaHHE 3aBHCHMOCTH
TEIJIOEMKOCTH MOJIEKYJISIPHOTO BOIOPO/Ia OT TEMIEPATYPHI.

O0OBeEMHBIE CBOMCTBA XUAKOCTA. Momenb XUIKOCTA. Bsskocts. CXUMaeMOCTb KHUIKOCTH.
AHOManuu BOJIBI.

VpaBuenuss Ban-nep-Baanibca B TpuUBENEHHBIX MMapaMeTpax. 3aKOH COOTBETCTBEHHBIX
COCTOSIHH.

[ToBepXHOCTHBIE ~ CBOWMCTBA  KUJKOCTH. [ToBepXHOCTHOE  HATSKEHUE. CBoOomHas
MOBEPXHOCTHAs YHEprusi. MexdazHoe HaTsHKEHHE.

VYcinoBusi paBHOBeCHsT Ha TpaHULE JBYX cped. YpaBHenuwe Jlammaca. KpaeBod yron
cmaunBanus. Kanumisipuele sinenust. [IoBepXHOCTHO-aKTUBHBIE BEILIECTBA.

Hcnapenue n kuneHue xKuaKkocTu. Temneparypa KUleHus )KUIKOCTU. JlaBieHne HaChIILEHHbBIX
[IapOB HaJl UCKPUBJICHHOU ITOBEPXHOCTHIO. PopMyita TomcoHa.

Vpasuenue Knaneiipona — Knaysuyca. ®dazoBas gumarpamMma CHCTEMbl KHUJIKOCTh — TIap.
MertacrabunbHoe coctosinue. Ily3pippkoBas kamepa. Kamepa Busbcona.

Kunkue pactBopsl. UneanbHbie pacTBopbl. PeasibHble pacTBOpbI. 3akoH Payis. 3akon ['enpu.
OcmoTtnueckoe aasnenue. 3akoH Ban-I'odda. [IposiBieHre 0cMOTHYECKOTO 1aBICHHUS.

Teopuss “reroBoit cmeptn” Knaysmyca. O rpaHumax OPUMEHHMMOCTH BTOpPOrO Hayaia
TepMOJAMHAMUKH. TpeThe HA4aI0 TEPMOJUHAMUKHU.

CmutaBbl. JlnarpaMMbl COCTOSIHHM OMHAPHBIX CUCTEM. DBTEKTHKA.

OnemMeHThl cuMMeTpuu KpuctauioB. Cunronuu. Pemerkum bpase. W3omopdusm u
nommMophu3Mm.

Peanbubie kpucrasmisl. JledekTsl B kpucramiax. Jucinokamum.

TemmoeMkocTh TBepAbIX Tell. Kiaccudeckas Teopusi TerioeMKocT. 3akoH [lrosonra u IlTu.
I'paduk 3aBUCUMOCTH TETUIOEMKOCTH OT TEMIIEPATYPhI (IKCIIEPUMEHT).

TermmoeMKoCTh TBEpIbIX Te. TemI0eMKOCTb M0 DHUHIITEHHY.

TenmoemkocTh TBepAbIX Te 1o Jlebaro.

®aza. Kmaccudukamus hazoBsix nepexooB mo IpeHdecry. dazossie nepexoast I u Il pona.
CBoiicTBa )XHAKOTO TEIHsI.

®dazoBas quarpaMma OJJHOKOMIIOHEHTHOW CUCTEMBI. TpoitHas Touka.

Kunkue KpucTamibl CBOMCTBA U TPUMEHEHUS KUAKUX KPUCTAIIIOB.

AOcomroTHas BIaxHOCTh. OTHOCHUTENbHAS BIaXKHOCTh. OCOOCHHOCTH KUIICHHUSI PACTBOPOB.
DNEeMEeHTBl TeOMETPHUH KPUCTAIUTHUECKOH pemeTku. Kpucranmmyeckoe u aMmophHOE COCTOSIHHE
BelecTBa. HIEKCHI y3710B, HANIPaBJICHUH U IIOCKOCTEN B KpucTtauiax. MHaekcel Musiepa
PactBopel. TBepnbie pacTBOpHIL. 3aMelleHUsi, BHeApeHus, BbuUTaHus. Kriaccuduxarms
TBEP/BIX PACTBOPOB IO CIIOCO0Y B3aUMOIEUCTBUS Pa3HOPOIHBIX YACTHII.

OneMeHThl BaKyyMHOH TexHuKu. [IpuHiun paboTel QopBakyyMHOTo, AU(PPY3MOHHOTO
HacocoB. Manomerp Mak Jleoma. TepmosnekTpuueckuii maHoMeTp. HMoHu3anmoHHBIN
MaHOMETD.

3aga4d Mo JUCHUIIJINHE

Uemy paBHO n00aBOYHOE AaBjieHUE P BHyTpM MBUIBHOTO my3bIps ¢ auamerpom d=0,8 cm, ecnu

MIOBEPXHOCTHOE HATSKEHUE MBUIBHOM BObl 6=40 I[I/IH/CM=40'10_3 H/m?
YeMy paBHa sHeprus TeruioBoro aBmxkeHHs 0,5 Kr JABYXaTOMHOIO ras3a, HaXOJALIErocs IOA

nasienrieM P=10° TTa 1 UMEIOIIEr0 MIOTHOCTh p=5 KI/™m
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3. KakoBo maBJeHHE CMECH Ta30B B KoiOe oObeMoM 2,5 1, eciu B Heil Haxomurest 101 MOJIEKYJ

kucnaopona, 410" momnexyn azora n 3,3'10'7 r aprona? Temmeparypa cmecu 150°C.
4. Haiitn Hanbosiee BEPOSTHYIO CKOPOCTh Ly, CPEIHIO L U CPEIHIOK KBAIPATUYHYIO CKOPOCTH Ugs

CKOPOCTH MOJIEKyJ1 XJ1opa rpu Temrneparype 227°C.
5. Jlnsa aproHa OTHOLICHHE y=Cp/CV=1,68. Onpenenuts pasineHue Pr, mosyudmBiieecs mocie

aanabaTUYeCKOro PacIIupPEeHUs 3TOTO raza OT o0bema V1=1n 10 o0bemMa Vo=271, ecliM HavaJIbHOE

nasienue P1=1 atm.

6. BeruucnuTh M3MEHEHWE TeMIepaTyphl ¢ HM3MEHEHHEM JaBleHUsS s IUIaBJICHUS JbJa TpU
HOPMAJIBHBIX YCJIOBHSX, MCIIONB3Yys CICAYIOIINE JaHHBIC: CKPBITas TEIIOTa IUIABJICHHS Jibaa 336
JIx/T, ynenpHbIi 00beM abaa 1,091 cM?/r, ynenbHbIif 00beM Boasl 1 cM?/T.

7. CKONBKO MOJIEKYI a30Ta HAXOAUTCA B cocyae oobemoM B 1 11, eciu TemmepaTypa azora 27°C, a

JaBJICHUE PaBHO 10'6 MM. PT. CT.?
8. CKOIBKO MOJIEKYNl HAaXOAWTCS B OJHOM KYyOWYECKOM CaHTUMETPE BO3[yXa MPU HOPMATHHOM

naBnennu u temmneparype 0°C?
9. BbIUNCIUTH CPEIHIOI KBAIPATUYHYIO CKOPOCTh TEIUIOBOTO JIBMXKEHMS MoJeKysl 1) Bomopona, 2)
azoTa, 3) kucinopona mpu 0°C.
10. IIpu kakoil TemmnepaType cpeaHsisd KBaJapaTUyHas CKOPOCTh MOJIEKYJIbI KUCIOPO/a paBHA TaKOBOM
’Ke CKOPOCTH MOJIEKYN a30Ta Ipu Temmepatype 100 ©C?

11. WneanpHBIHA ra3 CKUMAOT U30TEpMHUYECKU. HailTH 3aBUCMOCTh A M Z OT TaBJICHHS.
12. Ha nue mpyna riayOuHOW h=2 M BBIACHAIOTCS My3bIpbKH rasa ¢ quamerpoM d;=0,05 mm. Yemy

Oyzner paBHbI nuameTpbl d2 3THX MY3bIPHKOB, KOTJIa OHM IOJHUMYTCS K IHOBEPXHOCTH BOJIBI?

IToBepXHOCTHOE HATSKEHUE BOJIbI 6=73'102 H/m.
13. CKOJIBKO CTOJIKHOBEHHMH z 3a 1 C. UCHOBITBIBAET MOJIEKyJa HeoHa mpu Temmeparype 600 K u

JABJIEHUU | MM. PT. CT., €CJIM Fa30KNHETUYECKUI TUaMETP MOJIEKYJIBI HEOHA PABEH d=2,04'10'8 cm?
14. Haittu usmenenue sHtponuu AS 30 1. Jpa mpu OpeBpalleHUH €ro B Map, €ClIM HadallbHas

Temnepatypa nmbaa — 40°C, a Temmeparypa mapa 100°C. TemmoeMkocTH BOABI M JIbJa CUMTATh
MOCTOAHHBIMH, a BCC IIPOLCCChI — IMPOUCXOAAIIMMHU IIPU aTMOC(I)epHOM JaBJICHUH. VI[GJII:Ha}I

TeII0eMKOCTh Jibna ¢=2,1 JIx/r'K.

15. Macca KpynmHOW MOJIEKYJIbI OPraHWYECKOTO BEIIECTBA m=10"!8 r. Haiitu CPEIHION TOJHOU
KMHETUYECKOM HHEPrUM TEIUIOBOIO ABUKCHUS TAKOM MOJIEKYJIBI, B3BELICHHOH B BO3J1YyXE IIPU

temnepatype 27 ©C. HaliTh TaxKe CpeIHIOI KBAaJpaTHUHYI CKOPOCTh MOJIEKYNBI MPH STOMH
TeMIeparype.

16. Pom6uueckas cepa IpeBpaliaeTcs B MOHOKIMHHYIO ripu t=96,5 OC. ITpu atMochepHOM JaBieHuH
yAelbHas TeIioTa mpeBpamieHus =2,2 kan/r. Ckadok yaeapHOoro oObeMa cepbl mpu (pa3zoBom

npespamieann AV=0,014 em/r. Haittu cmenieHne T TOYkM (a30BOro mepexona cepbl IMpHU
W3MEHEHUH naBiicHusa Ha P=1 aTtm.

17. Haiitu KIIJ] nukna Knaneiipona, cocrosmux u3 AByx uzorepMm 12, 34 u nByx usoxop 23, 41, c
U/iealbHbIM Ia30M B KauecTBEe paboyero Tena.

18. Haiitu n3menenue BHyTpeHHei sneprun AU U coBepIIeHHYIO paboTy A MOJIsl IByXaTOMHOTO
U/IeaTbHOTO ra3a, n300apuuecKu pacmupusierocs or oorema Vi =10 1 1o o6vema V2=20 1 npu
naBiaeHuu P=5 atMm.

19. HaiiTu cpenHIO0 KBaApaTUUYHYIO SHEPTUIO BpaIlaTEIbHOIO JIBUKEHUS BCEX MOJIEKYJ KHCIOPOAa,
coaepxkamuxcs B 4 r. npu temneparype 127°C.

20. OcmotHnueckoe naBieHue pactBopa npu temmneparype 27 °C pasno 0,2 MIla. Ckonpko yacTuil
PACTBOPEHHOTO BElIECTBA HAXOAUTCS B PacTBOpe 0obeMoM 1m>?
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21. CranbHOii cTepkeHb ATUHBI 1=20 cM ¢ mIomaapio MonepeyHoro ce4eHus S=3 M2 HarpeBaercs ¢

OJHOTO KOHIA 10 TEMIIEPATYPBI t1:300 0C,a JIpYTrUM KOHILIOM ynupaercs B aef. [Ipeanonaras, 4ro

nepegada Terula MPOUCXOTUT HMCKIIOYHUTEIBRHO BIOJbL CTEpXKHsA (0€3 moTeph dYepe3 CTEHKH),
IIOCUMTATh MAacCy m JbJa, pacTBopuslierocs 3a Bpems 1=10 muH. TemnonpoBogHocts ctanu 0,92

kai/(ccem ©C).
22. Kpurnueckas temneparypa yriuekucnorsl (CO,) paBHa 31°C, kpurtuueckoe naBieHue 73 aTm.

Omnpenenurs Kputndeckuii 00beM Vo Mot CO,.

P
23. Jlns ompenencHHs MOBEPXHOCTHOTO HATSHKEHHMS BOJbI B3BCIUIUBAIOT KAIlIW, OTPBIBAIOIIUECS OT

KalWJuIsIpa, 1 U3MEPSIIOT AUaMeTp d LIEMKU Kalliu B MOMEHT oTpbiBa. Oka3anock, 4To Macca 318
Karesb BOJbI paBHA 5 T, a d=0,7 MM. HaliTi TOBEpXHOCTHOE HATSKEHUE BOJIBI.

24. HaiiTu II0THOCTh P ABYXaTOMHOTO KMCJIOPOAa NpH jgaBienuu P=50 atm. u temmnepartype t=27°C.

25. Kak BenuKo MOBEpXHOCTHOE HATSKEHHUE G KUJIKOCTH, €CIIU METJIS U3 PE3UHOBOrO IIHYpa JJTMHON
| ¢ momepe4yHbIM cedYeHHEM S, TOJOKEHHAs Ha IUICHKY STOW TOBEPXHOCTH, PACTSHYJIach B
OKPYXHOCTh paauyca R mocne Toro, xkak mieHka Obula MpokoyioTa BHYTpH nermu? Cyurarh, 4yTo
MIPU MAJIBIX PACTSKEHUSIX JUIs1 pE3UHBI cTipaBeiiiuB 3aKkoH ['yka u moaynbs FOHra pesuns pasen E.

26. Mennsiii koeitHIK HarpeBaeTcs Ha mpumyce. Boja noBeneHa 10 KUTIEHUS U BBIICISACT KaKIYIO

MUHYTY m=2 T. mapa. TommuHa aHa kodeitHuka 1=2 MM, a miomane S=300 CM2. Onpenenutsb
PasHOCTb TEMIEPATYp ty-t; MEKIY BHYTPEHHEH M Hapy»KHOW MOBEPXHOCTAMH JHA Ko(eiiHuKa,

npeanoaras, 4ro BCE€ JIHO HarpeBaeTcsi paBHOMepHO. TermonpoBogHocTh meau 0,92 kan/(cecm
Q).

27. Ha kakylo BbICOTY h momHMMaeTcss BoAa MEXAY JBYMsI BEPTUKAJIbHBIMH CTEKISIHHBIMU
IUTACTUHKAMH, YaCTUYHO MOTPYXEHHBIMU B 3TY JKUIKOCTb, €CIIM paccTosiHue Mexay Humu d=0,5

MMm? Jlns BOzbI G = 73:10° H/wm. KpaeBoii yronm MoxHO cuutaTh paBHbIM 0°.

28. Haiitu TemnepatrypHblii KOA(Q(GHUIMEHT TEIUIOBOTO paciIupeHus o Juid raza Ban-nep-Baanbsca npu
IIOCTOSIHHOM JIaBJICHHH.

29. Kakyro CKOpOCTh JOJDKHA MMETh CBHUHIIOBAs IyJis, YTOOBI MPU yJIape O CTAIbHYIO IUTUTY OHA

pacruraBunacs? Temmeparypa mynu to= 27°, ynenpHas TemioTa IUIABIEHUS CBUMHIA (=5 KT,

yaenbpHas TemnoeMkocTs cuHna ¢=0,03 kan/(r - °C). Temneparypa nnasnenus csuana ;=327 °C.
30. Haittu wu3meHeHue BHyTpeHHeW »sHeprun AU MoJisi JBYXaTOMHOIO HJI€AJIbHOTO rasa,

n300apudecKu, pacmupuBinerocst oT oobema Vi =10 1 10 oobema V,=20 i ipu naBneHun P=5 atm.
31. Jna aproHa OTHOLICHHE y=Cp/Cv=l,68. Onpenenuth naBieHue P, momyuuBlieecs Mociie

aanabaTHYecKoro paclIMpeHHs dTOTo raza ot oobeMa Vi=1 1 10 oObema V2=2 JI, €CJIM HavaJIbHOE

nasienue P1=1 atm.
32. Haiitu cpenHIoOl UIMHY CBOOOAHOTO Mpobera A MOJIEKYJbl KHCIOpOJA MPH HOPMaIbHOM

JaBIeHuH, eciiu Kod(duiuent quddysuu kuciaopoaa mpu Tom xe aasnenun u 0°C pasen D=0,19
%

CM™/C.

33. CKOIBKO CTOJIKHOBEHHUI V IMPOUCXOMUT €XKECEKYHIHO B ICM3 MEXIY MOJEKYJIaMH KHUCIOPOJa
Y y Y )

HAXOJSIIErocs MPU HOPMAJIbHBIX yCIOBUSX? ['a30KMHETHYECKUH AHaMEeTp MOJIEKYJIbl KHCIOopoja
d=3,1108 cw.

34. Haiitu BepxHMii npenen aasiaeHus P Bogopoaa B cocyae oobemoM V=1 1, mpu KOTOPOM JUIMHA
CBOOOJTHOTO MpoOeTa MOJIEKYIIbI O0JbIIIEe pa3MepoB cocya. ['a30KkMHETHYECKUI TuaMeTp BOAOpOaa
d:2,2'10'8 cM, a remneparypa ero T=300 K.

35. Haittu KIIJI mukia, cocTosmero u3 IByX M30TEPM W JIBYX M300ap, mpeamnosiaras, 4To pabounm
BEIIICCTBOM SIBIISICTCS HI€aTbHBIN Ta3.
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36. HaiiTu u3MeHEeHHE SHTPONUU MOJS HJEANBHOIO Ta3a MpU M30XOPUYECKOM, U30TEPMUYECKOM U
n300apUUeCKOM Mpoleccax.

Kpumepuu ¢popmuposanus oyenox no npomexicymounoi ammecmayuu.:

«OmauyHbll  (6blCOKUI) ypoeeHb Komnemenyuu» (25-30 0amwioB) — TOTyYaAIOT
oOydJaromuecs, KOTopble CBOOOJHO OPUEHTHUPYIOTCS B MaTepuaje W OTBEYAIOT 0€3 3aTpyJHEHUH.
OOyuaromuiics croco0eH K BBITOJHEHHUIO CIOXKHBIX 33/1aHUH, TOCTAaHOBKE I1eJIe U BbIOOpE ImyTei
ux peanuzanuu. PaboTa BeINOMHEHA MOTHOCTHIO 6€3 omunook, pemeno 100% 3anay;

«xopowiuii (Hopmanvhblit) yposeHv Komnemenyuu» (20-24 Oamna) — TOTYYaAIOT
oOyudaromuecsi, KOTOpble OTHOCHUTEIBHO IOJIHO OpPUEHTHPYIOTCS B Marepualie, OTBEe4aloT 0e3
3aTpYAHEHUH, JOMYCKAIOT HE3HAUYMUTEIBbHOE KOJIMYEeCTBO OMmMUOOK. OOydaromuiicss crocoOeH K
BBIMIOJTHEHUIO CJIOKHBIX 3a7aHuil. PaboTa BBIMONHEHA MONMHOCTHIO, HO UMEIOTCS He Ooyiee OJHOM
Herpy0Ooil oMOKH M OJJHOTO HejoueTa, He 0oJiee TpeX HeJo4YeToB. J{omycKaloTCcsl He3HAUnTeIbHbIE
HETOYHOCTH IIPH pelIeHnN 3a1a4, pemeHo 70% 3anay;

«y0061€meopumenbHvlil. (MUHUMAIbHOLL NOPO2O6LIL) ypoeeHb Komnemenyuu» (15-19
0a)yTOB) — TMOJy4YaroT OOydYarluecs, y KOTOPBIX HEAOCTaTOYHO BBICOK YPOBEHBH BIIAJCHUS
martepuajoM. B rmporecce oTBera Ha SK3aMeHE JOMYCKAIOTCS OIIMOKM M 3aTpyJHEHUS MpH
n3JIoKeHUU Marepuana. OOydaromuiics TMPaBUIHLHO BBIMOJHUI HE MeHee 2/3 Bceil paboThl WiIn
JornycTus He OoJiee 0HOM rpy0oii OIMOKKM U ABYX HEIOYETOB, He Oojiee 0HOM IpyOol M OAHOM
HerpyOoil ommOKku, He Oojee Tpex HerpyobIXx omwuboK, OaHON HerpyOoil. OOydaronuiics
3aTpyIHSAETCS C MPAaBUILHOM OLIEHKOM MPEeJIOKEHHOM 3aauu, 1aeT HEMOJIHBIA OTBET, pemmeHo 55%
3a1au

«HeyoosemeopumensHulil  (Hudxce nopozoeo2o) ypoeenv Komnemenuyuu» (menee 15
0aJTOB) — MOTYYalOT O0yJaroIIHrecs, KOTOPbIE TOMYCKAIOT 3HAUYNTEIbHbIC OMMOKH. O0yJaromuiics
UMEET JIUIITh HadalbHYIO CTEIIEHh OPUEHTAIINH B MaTepuaie. B paboTe uncio omuboK U HEJO0YETOB
MPEBLICKJIO HOPMY JUISI OIEHKM 3 WM TPaBUIBHO BBIMOJIHEHO MeHee 2/3 Bceil paboThI.
OOygaronuiicst Jae€T HEBEPHYIO OIEHKY CHTYyaIllH, pemeHo menee 50% 3amau

6. Memoouueckue mamepuainsl, onpeoenatouiue npouedypvl OUEeHUCAHUA 3HAHUIL, YMEHUIL,
HABbIKOG U (U1u) onvlma 0eameibHOCHU

MakcumanbHass cymma OamwtoB (100 GamnmoB), HabWpaemass CTYJEHTOM IO JWCIUILUIMHE,
BKIIIOUAET JIBE COCTABIISIOIINE:

nepBasi COCTaBJISIONIAs — OLICHKA PErYJISIPHOCTH, CBOEBPEMEHHOCTH M Ka4e€CTBA BHITIOJTHEHUS
CTYIEHTOM Y4eOHOW paboThl TO W3YyYEHUIO MTUCHUIUIMHBI B TEYCHHE TMEpPUOJa HW3YYCHUS
JTUCIUTIIMHBI (CEMECTpa, WJIM HECKOJBKUX ceMecTpoB) (cymma — He Oojyee 70 OamnoB). bamisl,
XapaKTepU3YIOIINE YCIeBAEMOCTh CTYyJEHTa MO AUCIUILINHE, HAOUPAIOTCS UM B TEUYCHHE BCETO
nepuoaa o0y4eHus 3a U3y4eHHe OTAEIbHBIX TEM U BBIIIOJHEHUE OTACIbHBIX BUOB padoT.

BTOpasi COCTABIIAIONIAs — OIICHKAa 3HAHWUU CTyJEHTa MO pe3yiabTaTaM IPOMEKYTOYHOM
arrectanuu (He 6omee 30 —6amioB).

OOmmit OGamm TeKymero u pyOeKHOTO KOHTPOJS CKIIAIBIBACTCS W3 COCTABISIONINX,
ykazaHHbIX B «[lomokenuu o pertuHroBoit cucreme KBI'V». B Teuenme ydeOHOro mporecca
CTYJEHT 00s13aH OTYUTATHCS MO TEOPETUUECKOMY MATEPHATY M MPAKTUYCCKUM 3aHSITHIM: OMPOCHI,
WHIUBUTyaJIbHBIC 3a/1aHMs. (10 )KEJIAHUIO aBTOPA MPU HEOOXOAMMOCTH )

OOmmii Oannm  TeKymero M pyOeXHOrO KOHTPOJIS CKIQABIBACTCA W3  CICAYIOIIUX
COCTaBJISIOLIUX MPHIIOKEHUE 2.

I]envto npomesicymounpix ammecmayuil 10 JUCUUIUIMHE SIBJISETCS OI[CHKAa KauyecTBa
OCBOEHUS AUCLUILTUHBI 00y4arOIUMHUCS.

Kpumepuu oyenku kauecmea océoenus oucyunaunwt (Ilpunosxcenue 3)

Kpurepuem orieHKu ypoBHS CGHOPMHUPOBAHHOCTH KOMIIETEHIIMA B paMKax y4eOHOU
TUCITUTIIMHBI SBIISIETCS YK3aMEH.

B nmepuon mDOAroTOBKM K 9K3aMEHY CTYIEHThl BHOBb oOpamaiorcs K  ydeOHo-
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METOJAMYECKOMY MaTepualy U 3aKpEIUISIIOT IPOMEKYTOUHbBIE 3HAHUS.

[TonroroBka obyuaroiierocs K 3k3aMeHy BKIIIOUAET TPU dTara:

—  caMoCTosTenbHas paboTa B TEUCHUE CEMECTPa;

—  HemocpenCTBEHHas MOJTrOTOBKA B JHH, MPEALIECTBYIONINE 9K3aMEHY 110 TEMaM Kypca;

— TIOArOTOBKA K OTBETY Ha dK3aMEHAI[MOHHBIE BOITPOCHI.

[Ipy moAroToBke K SK3aMEHY OOYyYarOLIUMCS I€IeCO00pa3HO HCIOJIb30BATh MaTEpHUAaIb
JeKIUH, y4eOHO-METOMUYECKUE KOMIUJIEKChI, HOpPMATHBHBIC JIOKYMEHTHI, OCHOBHYIO H
JOTIOTHUTEJIBHYIO JTUTEPATypYy.

Ha sx3ameH BBIHOCHTCS MaTepuan B 00beMe, MPEeIyCMOTPEHHOM paboueil mporpammoii
y4eOHON JUCITUTIIIMHBI 32 CEMECTP. DK3aMeH MPOBOIUTCS B MUCBMEHHOM / YCTHOU (opMme.

[Ipn mpoBeneHWM SK3aMeHa B MHUChbMEHHOW (yCTHOW) (opme Beaymuil mpemnojaBaTenb
COCTaBJISIET SK3aMEHAI[MOHHbIE OWJIEThI, KOTOphlE MOTYT BKJIIOYaTh B ce0si: TECTOBbIE 3a/laHUs;
TEOPETHUECKUE BOMPOCHI; 3a1auyu Wik curyauur. DopmMynupoBKa TEOPETHUECKUX 3aJaHuM
coBmazaer ¢ (QOpMYIUPOBKOW TMepedyHs BONPOCOB Ha HK3aMEH, JOBEJCHHBIX O CBEACHHUSA
ctyneHToB. CoaepkaHue BOMPOCOB OJHOTO OMIIeTa OTHOCUTCS K Pa3IMYHBIM pa3/ieiaM MporpamMMbl
C TeM, 4TOOBI O0JIee TTOJTHO OXBATUTh MaTepHall Y4eOHON AUCITUIUTHHBI.

B ayautopuu, rae mpoBOAUTCS YCTHBIM 3K3aMEH, JOJKHO OJHOBPEMEHHO HAXOJUTHCA HE
Oosiee ecsATH CTYAEHTOB Ha OJHOTO mpernojaBatens. Ha moArotroBky orBera Ha OMJIET OTBOAMUTCA
40 MUHYT.

[Ipu mpoBeneHnH MUCHbMEHHOTO 3a4eTa Ha paboTy OTBOAMUTCS 10 60 MUHYT.

Pe3ynbTar yCTHOTO MIIM TUCEMEHHOTO SK3aMEHA BBIPAXKAETCS OaIaMu.

Tunoseie 3ananus, obecrneunBaroniue Gopmupoanue komnereHuu OIIK-2 mpeacraBneHs
B Tabnuie 7.

Tabnuya 7. Pezynomamol 0c60eHUA yUeOHOU OUCYUNTUHDL, ROOTEMHCAU{UE NPOBEPKE

bIC JAaHHBIC

HNuauxkaropsl OcCHOBHbBIE TOKA3aTEJIH OneHovHLIe

HaumenoBanue JOCTHKEHU I OLIEHKH Pe3yJibTaTOB cpeacrsa

KOMIeTeHIHH o0y4yeHUs
OIIK-2: Cnocoben | OIIK-2.1: 3HATh: TunoBsle o1leHOYHEIE
MIPOBONTH CocTaBisieT OTUYETBl | - OCHOBHBIE  TIOHSTHS, | MATEPHUAIIBI JIS
Hay4yHbIE 0 Hay4HO- 3aKOHBI u MOJIEH | YCTHOTO OIpoca
UCCIICTOBAHUS HCCIIEIOBATENLCKON | MOJIEKYIISIPHO- (BoTIpOCHI 11715t
buznueckux U | ACSTEIBbHOCTH, KMHETUYECKOU TEOpUH | AOIyCKa -pazoen
JKUBBIX OOBEKTOB, | BKIIIOYAs aHATIU3 U CTPOEHUS BELLECTBA; 5.1.);
CUCTEM u | 00paboTKy - TEOpPETHYECKHE OCHOBBI | TUMIOBBIE OLICHOYHbBIE
MPOIIECCOB, AKCIIEPUMEHTATBHBIX | MOJICKYJSIPHOM  (PU3UKM | MaTEePHAIIBI JIS
oOpabaTeiBaTh ¥ | PE3y/IHTATOB (TepMOAMTHAMUKH W | YCTHOTO OIpoca
MPECTABIISATh CTAaTHCTUYECKOUN Pu3ukn); | (BOMPOCHI AJist
AKCIICPUMEHTAIIbH - OCHOBHBIC (DU3WUYECKHE | 3aLTUTHI -paszden 5.2.);

BEJIMYMHB M KOHCTAHTHI,
UX OIpEeNeSeHUuEe, CMBICIH,
CIocoObl U EIUHUIBI HX
U3MEPEHHUS;

- Ha3HA4YCHHE, YCTPOUCTBO
W TPUHLUIBL  JEHCTBHUS
U3MEPUTEIIbHBIX
pruOOPOB.

TumnoBkIe OIIEHOYHEIE
MaTepHalibl K 3a4eTy
(pasoen 5.3.)

Ymers:

- HCIIOJIb30BaTh
IMPUHIUIIBL, METOAbI n
3aKOHBI MOJIEKYJIIPHOU

Tumnosbie OICHOYHEIC
MaTepHuabl s
YCTHOTO OTpoca
(BompOCHI 11151
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bu3uKu TS
HCCIICIOBAHUS u
00BSACHEHMS SIBJICHHI;

- paboTaTh ¢ mpubopaMu u

JOTycKa
-paszoen 5.1.);
Tumoswie O1lEHOYHEIE
Marepuaibl st

000pyI0BaHNEM B | YCTHOTO orpoca
buznueckoit (BoTIpOCHI 11715t
nabopaTopuu; 3aIUTHI

- UCTIONB30BaTh | -pazoden 5.2.);
pa3u4yHbIe METOAMKH | THIIOBBIC OIIEHOYHBIE
U3MEpeHul U 0O0pabOTKU | MaTepHajbl K 3a4eTy
AKCTICPUMEHTATBHBIX (paszoen 5.3.)
JTAHHBIX.

Baanern: TunoBsle o1leHOYHEIE

- MeToAaMH TIOMCKa U
00paboTkn  WH(pOpPMALIUH
0 BOIIpOCaM Kypca;

- METOJaMHU TPOBEACHUS

MaTepUabl IS
YCTHOTO OTIpoca
(BompoCHI st

TOTTyCKa -paszoein

WU3MEPEHHUI; 5.1.);
- MeToJaMu  aHanu3a | TUMOBBIE OLICHOYHbBIE
TEOPETUIECKHIX U | MaTepuaibl s
JKCIIEPUMEHTAIIbHBIX YCTHOT'O OIpoca
pe3yNbTaToOB u | (BOmpOCHI AJist
KOPPEKTHOM OIICHKH | 3aIUTHI -pazoen 5.2.);
MOTPEIIHOCTH npu | TUTIOBBIC OIICHOYHBIE
pOBEJCHNHN (PU3NYECKOTO | MaTepUasbl K 3a4eTy
HKCIIEPUMEHTA. (pazoen 5.3.)
OIIK-2.2: Crioco0eH | 3HaTh - | TuOBBIE OIIEHOYHBIE
MIPEJICTABIISTh DKCIIEPUMEHTAJIbHBIE, MaTepUabl IS
pe3yNbTaThI TEOpEeTUYECKHE U | YCTHOTO OIpoca
HCCIIEIOBATENILCKON | KOMIIBIOTEPHBIE ~ METOJBI | (BOTIPOCHI AJIst
NesITeIbHOCTH Ha HCCJIEIOBaHMUI; JIOTIyCKa -pazoein
Hay4HbIX - COBPEMEHHOE COCTOSIHME, | 5.1.);
KOH(pepeHIHsIX, BO TeopeTuueckre padoThl U | THUIIOBBIE OLICHOYHbBIE
BpeMs pE3YIbTATHI MaTepUabl IS
MPOMEXYTOUHBIX U | SKCIIEPUMEHTOB B O0BEME | YCTHOTO OIpoca
HUTOTOBBIX JUCITUTUIAHBI. (BoTIpOCHI 1715t
aTTecTarui 3aIUTHI -pazden 5.2.);

TumnoBkIe OIIEHOYHEIE
MaTepHalibl K 3a4eTy
(pazoen 5.3.)

YMmeTh:

- MPEeACTaBIATh
pe3yJIbTaThl
HCCJIeI0BATEIbCKOM
JIEATEIIbHOCTH Ha HAYYHBIX
KOH(EepeHIMIX B pamKax
JTaHHOM ITUCUMILINHEL,

- pemars 3adadd 1o
OCHOBHBIM pazaenam
Kypca;

- u3jaraTb ~ OCHOBHBIE
KOHIENIUU

Tumoswle O1lEHOYHEIE
MaTrepuaibl st
YCTHOT'O ONpoca
(BompOCHI st
TOTTyCKa -paszoei
5.1.);

Tumoswle O1lEHOYHEIE
MaTtepuaibl st
YCTHOT'O OMpoca
(BompoCHI st
3aIUTHI -pazden 5.2.);
TumoBsle OLICHOYHEIS
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MOJICKYJIIPHOHN (DU3UKH.

MaTepUaibl K 3a4eTy
(pazoen 5.3.)

Baanern:

- 3HAHUSMU TPOBOIUTH
pacyeTsl 1
(bopMyIHpPOBaThH BHIBOJIBI C
UCIIOJIb30BaHUEM
pa3sMepHOCTEN

OCHOBHBIX U TIPOU3BOTHBIX
(U3HYECKUX BEIIUYMH;

- METOIaMU
CPaBHUTEIBLHOTO aHAJIu3a
TEOPETHUYCCKUX JaHHBIX W

HKCIIEPUMEHTAIIbHBIX
pe3yNbTaToB npu
BBITIOJTHCHUH pacyeToB

JUISl HAyYHBIX padoT.

Tumoswle O1lEHOYHEIE
MaTrepuaibl st
YCTHOT'O ONpoca
(BompoCHI st
TOTTyCKa -paszoei
5.1.);

Tumoswle O1lEHOYHEIE
Martepuaibl st
YCTHOT'O ONpoca
(BOompOCHI st
3aIUTHI -pazden 5.2.);
TumnoBsie OLICHOYHEIS
MaTepHalibl K 3a4eTy
(pazoen 5.3.)

MKC-3.1
CnocobeH npenojaBarb
(bU3UKY B CpeHen
IIKOJIE ¥ CTICIIHATBHBIX
Y4EeOHBIX 3aBEICHUSIX
Ha OCHOBE
MOJTyYCHHOTO
(byHIIaMEHTAIBHOTO
oOpa3zoBaHus
HAy4YHOTO
MUPOBO33PEHUS

3HaTh: METOMKY TIPEIOIaBAHHSI
IIKOJIBHOTO Kypca (PU3UKH IS
peleHust 3a/1a9 0 MOJICKY ISIPHOM
(du3KKe Ha YPOBHE, TOCTATOYHOM
IS TIpenojaBanust GU3UKU B
CpeAHEN WIKOJIE U CIIEIUATbHbBIX
y4eOHBIX 3aBEJICHUAX Ha OCHOBE
MOJyYEHHOT0 (hYHIAMEHTAIbHOTO
o0pa3oBaHMs W HAay4YHOTO
MHUPOBO33PEHUS

TunoBbie O1IEHOYHEIE
MaTepuaibl Al YCTHOTO OMpoca
(pazmen 5.1.1.); TumioBBIE
TECTOBBIE 3a7aHus (pa3zaen
5.2.3.); TUTIOBBIC OIICHOYHBIC
MaTepuaibl K YK3aMEeHY
(pazmensr 5.3.1.-5.3.3.)

YMmeer: uznaratb 3aKOHbI
MOJICKYJISIPHOM (PU3MKH HA YPOBHE
IIKOJIBHOTO Kypca (PU3UKH 1
o0yuaTh pemarh 3a1a9u
IIKOJIBHOTO YPOBHS. YMeEeT
npernoiaBaTh (PU3MNKyY B cpeHei
IIKOJIC U CTICIUATBHBIX YIeOHBIX
3aBEJICHUAX HA OCHOBE
MOJTYYEHHOTO ()YHIAMEHTAIBHOTO
00pa3oBaHUsl U HAYyYHOTO
MUPOBO33PEHUS

TunoBbie O1lEHOYHEIE
MaTepuaibl Al YCTHOTO OMpoca
(pazmen 5.1.1.); TumOBBIE 3a1aYN
Ha pedTuHr (pasgen 5.2.2.);
TUTIOBBIE OLICHOYHbIE
MaTepHuabl K KOHTPOJIbHOU
pabore (pa3nen 5.2.1.)

Baaneer: meToaukou
IpernoaaBaHus Kypca
MOJICKYJISIPHOM (pU3HKH B cpeaHe
IIKOJIC M CIIEUATBHBIX YIeOHBIX
3aBEJICHUAX HA OCHOBE
MOJYYEHHOTO (yHAaMEHTAIBHOTO
00pa3oBaHUsl U HAYyYHOTO
MHPOBO33PECHUS

TumoBkie OIIGHOYHEIE
MaTepHaJbl JJIs YCTHOTO Ompoca
(pazmen 5.1.1.); THIOBBIE
TECTOBBIC 3a7aHus (pa3aen
5.2.3.); TUIIOBBIE OIIEHOYHBIC
MaTepHuabl K SK3aMEHY
(pa3menst 5.3.1.-5.3.3.)
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Takum oOpa3oM, BBHITIOJIHEHWE THIOBBIX 3aJlaHUM, TMPEACTABICHHBIX B pazaene 5
«O1IeHOYHbBIE MaTepUANTBI JUISI TEKYIIETO U PYOSIKHOTO KOHTPOJISI YCIIEBAEMOCTH U MPOMEKYTOYHON
aTTecTallnu» MO3BOJIUT KPUTUYHO, OLIEHUTh CIIOCOOHOCTh MCHOJIb30BaTh 0a30BbIE TEOPETUUYECKUE
3HaHUS (YHAAMEHTAJIBHBIX pa3ZeNioB o0Owme W TeopeTHdyeckoil (U3MKM Ui  pereHHs
npodeccuoranbHbIX 3a71a49 (OI1K-2).

7. YueOHO-MeTOaAMYECKOEe 00eceueHue TN CIUIIINHBI

7.1. Hopmamueno-3axonooamenvHbie akmuyl

1. [Ipukaz MwunaoOpHayku Poccum ot 07.08.2020 Ne891 "OG yTBepx)aeHUU
denepanbHOTO TOCYAapCTBEHHOTO O0pPa30BAaTEIBLHOTO CTAHIAPTAa BBICHIETO OOpPa30BaHUS TI0
HarnpaBieHuto noarotoBku 03.03.02 dusmka (ypoBeHb OakanaBpuata)" (3aperucTpupoBaHO B
Mumntocte Poccun 24.08.2020 No 59412.

7.2. OcnogHas numepamypa
1. HukepoB B.A. ®u3uka nis By30B: MexaHuka U MoJieKyJsipHas Gpusnka [ DIeKTpOHHBIN pecypc:
yuebnuk/ HukepoB B.A.— DnektpoH. TekcToBble AanHbie.— M.: JlamkoB u K, 2019.— 136 c.—
Pexxum noctyma: http://www.iprbookshop.ru/85196.html.— 3BC «IPRbooks»
2. KyssmuueBa B.A. Kypc nekumit mo oOmeit ¢usuke. Yacte I. MonekynapHas ¢usuka u
MoJIeKyJsspHas ¢usuka [DnexTponnbsid pecype]/ Kyspmuuena B.A., [lTonomopeB O.A.— DneKTpoH.
TEKCTOBBIE JaHHbIe.— M.: MoOCKOBCKasi ToCy1apCTBEHHAs aKaJieMusl BOJHOro TpaHcnopTa, 2016.—
107 c.— Pexwum nocryna: http://www.iprbookshop.ru/65845.html.— DBbC «IPRbooks»
3. MonekynsipHas (u3MKa U MOJIEKYJIsIpHas (Qu3uka [DIeKTpOHHBIA pecypc|: mpaktukym/ M.A.
JIbikOoB [M Ap.].— DJNEKTPOH. TEKCTOBBIC HaHHBIC.— ExaTepuHOypr: Ypanbckuil ¢enepaabHbIi
YHUBEPCUTET, 9BC ACB, 2016.— 104 c.— Pexxum JocTyna:
http://www.iprbookshop.ru/66554.html.— 3BC «IPRbooks»
4. Kop3yn M.H. Monekynsapras ¢usuka. Yacte 1 [DnexktpoHHbIl pecype]: yueOHOe mocobue/
Kopsyn W.H.— DnekTpoH. TekcToBbie AaHHble.— Anmatbel: Kazaxckuidi HanuMoOHaIbHbBIN
YHUBEPCUTET UM. anp-Dapadu, 2014.— 92 c.— Pexum JOCTYTIA:
http://www.iprbookshop.ru/58713.html.— 3BbC «IPRbooks»

7.3. lononnumenvras numepamypa

. Kukounn A K., Kuxoun U.K. Monexymnspuas ¢usuka. M. Hayka. 1976.

. MarBeeB A. H. Monekymsapras ¢usuka. M.: Beicirast mikomna. 1987.

3. T'mnz6ypr BJL., Jlesun JI.M., CuByxun /[.B., fxones U A. (Ilox pen. JA.B. Cuyxuna).
COopHuk 3amady mo obmeMy Kypcy ¢u3uku. TepMoauHaMuKa W MOJICKyJsipHas ¢usuka. M.:
Hayxa, 1988.

4. Yeptos A.T'., BopoOrseB A.A. 3anaunuk no ¢puszuke yueobHoe nmocodue 4-oe u3ganue M.: Breicias

mkona,1981.

. @. Peiip. Cratuctuueckas ¢pusuka. bepkneeBckuii kype pusuku. T.5.M.: Hayka, 1986.

6. P.®eiinman, PJleitton, M.Conac. deiinmanoBckue nekuuu mno ¢usuke. Bwim4. Kunerunka.
Temmota. 3Byk. M. Mup.1977.

7. P.B.Ilonb. MonekynspHas pu3uka, akycTuka 1 yueHue o teriore. M.: Hayka. 1971.

8. .B.CagenneB. Kypc oOuieit puzuku. T.1. . M.: Hayka, 1986.

9. Kacangposa O.H., MatseeB A.H., [TomoB B.B. /mox obmeit pen. A.H. MarBeeBa. Metoauka
pemieHus 3a1a4 mo MoJeKyisipHon pusuke. M.: u3a-so MI'Y. 1982.

10. benonyukun B.E., 3aukun JI.A., Hunenrok KO.M. Kypc o6meit pusuku. OcHOBHI puzukn. Y4eo.
nocobue: mausa By30oB. B2 1. T.2. KBantoBas u cratuctuyeckas ¢usuka. Tepmoaunnamuka /Tlox
pexn. FO.M. ITunentoka.-2-e uza.,ucnp.-M.: ®UIMATIIUT, 2007.-608 c. www/studentlibrary.ru.

11. Cuyxun [[.B. O06umwmit kypc duszuku: Yued.mocodue: st By308. B 5 1. T.2. TepmoanHamuka u
MOJIEKYJIsipHasi PU3HKa.-5-€ u3., uctp.-M.: DU3MATIIUT, 2006.-544 c. www/studentlibrary.ru

N —

9]
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12. MonexynsipHas ¢usuka u TepmoauHamuka.-M.. OU3IMATIIUT, 2005. -208 c.
www/studentlibrary.ru.

13. HUpomoB W.E. 3amaum mno oOmeir ¢usuke: yd. mocoO. Jlus By3oB. 8-¢ H3M.-
M.:BMMHOM.JIa6oparopus 3Hanuii. 2010.-431 c.

14. N.E. HUponoB. dusuka makpocucteM. OCHOBHBIE 3aKOHBL: yueOHOe mocobue.-4y uzn.-M.:
BMHOM. JIa6oparopus 3uanwuii, 2009.-207 c.

15. KongpatseB A.C., Paiiropoackuii I1.A. 3agauu no TepMoAMHAMHKE, CTATUCTUYECKON (U3MKE U
kuHeTrke. M.: BUHOM. Jla6opartopwus 3nanuii. 2010.

16. Ille63yxoBa WN.I'., AnekoB A.M., [lenkoB I'.B. Monekynspaas ¢usuka. 3a1aq4HUK-IPAKTUKYM
no obmieit pusuke. Yacte 1. Yuebnoe mocodue - Hampuuk: KbI'Y, 2012. — 79 c.

17. 1lle63yxoBa N.I'., AnexoB A.M. MonekymnspHas (usnka. 3aJauHUK-IPAKTUKYM MO OOIIen
¢usuke. Yactp 2. Yuebnoe mocodue - Hampumk: KBI'Y, 2017. — 120 c.

7.4. Ilepuoouueckue uzoanus (cazema, 6eCMHUK, OI0JIeMEHb, HCYPHAT)
OTtnenpHBIC CTATHH MO JAHHOUN TUCIUTUIMHE OMYOJIMKOBAHBI B PA3IMYHBIX (PU3UIECKIX
KypHaax.

7.5. Dnexmpounnvie ucmounuxu ungopmayuu (Mumepnem-pecypcoi)
http://elibrary.ru
www.studentlibrary.ru
http://www.mathnet.ru
http://www.iprbookshop.ru
www.ufn.ru
http://lib.kbsu.ru
http://www.scopus.com
http://www.isiknowledge.com/

0bwue uHopmayuonHvle, CNPABoUHbIe U NOUCKOBbLE:
1. CnpaBounas npaBoBas cucrema «['apant». URL: http://www.garant.ru.
2. Cnpapounas npaBoBas cuctema «Koncymnprantlmroc». URL: http://www. consultant.ru

IlepedyeHb aKTYaJIbHBIX 3J1€KTPOHHBIX HHPOPMAIMOHHBIX 023 JaAHHBIX,
K KOTOPbIM o0ecneveH Aoctyn nob3oBareasam KbI'Y (2022-2023 yu.r.)

Nenn/ | HammeHoBaH Kparkas Anpec caiita | HaumenoBanu | YciaoBusi
n ue XapaKTEePHCTHKA e AocTyna
3J1eKTPOHHOT OpraHM3anuu-
0 pecypca BJIa/lesIb1Ia;
PEKBH3UTHI
JA0T0BOPA
1. Hayunasi | Dnekrtp. 6ubnmnorexa http://elibrary.r | OOO «HOb» [Tonnbrit
JJIeKTPOHHA | HAYYHBIX IMyOJIMKAIMH - u JOCTYI
| ok0110 4000 MHOCTPaHHBIX

oudamorexka | 1 3900 oTeyeCcTBEHHBIX
(H9b Hay4HBIX )KYPHAJIOB,
POPN) pedepatsl mybnukanuii 20
TBIC. KYPHAJIOB, a TAKIKE
ormmcanus 1,5 M.
3apy0OeKHBIX U POCCUMCKHIX
nuccepraruii; 2800 pocc.
KYpPHAJIOB Ha
0€3B0O3ME3IHON OCHOBE
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http://www.isiknowledge.com/
http://elibrary.ru/
http://elibrary.ru/

ba3a HannonanpHas http://elibrary.r | OOO «H3b» | ABTOopm3oBa
JAHHBIX nH(}OPMaIMOHHO- u JInLeH3nOHHBIN HHBIN
Science aHaJIMTHYECKasl CUCTEMA, JIOTOBOP JOCTYTI.
Index aKKyMyJupyrotas oomnee 6 Science Index | Ilo3Bomsier
(PUHII) MUJUTHOHOB ITyOJIUKAITUT NeSIO- JIOTIOTHSITh
POCCUICKHX aBTOPOB, a 741/2022 U yTOYHSATH
TaKxe HHPOpMaIHIO 00 UX or 19.07.2022 CBEIEHUS O
IUTUPOBAHUU U3 OoJiee T. myOIMKaIus
4500 poccuiickux AKTHBEH J0 X YYEHBIX
JKYpPHAJIOB. 31.07.2023r. KbI'Y,
UMEIOLTUXCS
B PUHI]
IbC 13800 uzmanuii mo Bcem http://www.stu 000 [Tonubii
«KoHcyabTa | 001aCTAM 3HAHMIA, dmedlib.ru «ITomurexpecyp JOCTYII
HT BKJIFOYAeT OoJiee http://www.me c» (peructpart
cryaenra» | yem 12000 yueOHUKOB U dcollegelib.ru (r. Mocksa) us no IP-
yueOHBIX ocobuii st BO Jorosop aapecam
u CIIO, 864 Ne310CJ1/08- KBI'Y)
HaMMEHOBAHMI KYPHAJIOB 2021
u 917 MmoHorpadwmii. Ot 30.09.2021
r.
AKTHUBEH J10
30.09.2022r.
«dnexkrponn | Komnekuus «MenuunHa http://www.stu 000 IMomHBIH
asi (BO) I'SOTAP-Menua. dmedlib.ru «Tomurexpecyp JOCTYII
oudamoreka | Books in English (kauru c» (peructpart
TEeXHHYECKOT | Ha aHTJIMIICKOM SI3BIKE)» (r. Mockga) usg o IP-
0 BY3a» Jorosop azpecam
ABC Ne701KC/02- KBI'Y)
«KoHcyabTa 2022
HT ot 13.04.2022
CTYJIEHTA») T.
AKTUBEH J10
19.04.2022r.
9BC «JIaHb» | DJIEeKTpOHHBIE BepCUU KHUT | https://e.lanbo 000 «3BC [Tonnsrii
BEIYLIUX W3AaTEIbCTB ok.com/ JIAHb» (r. JOCTYT
yueOHOM U HAyYHOU CaHnkr- (peructpart
JTUTEPATYpPHI (B TOM YHCIIS [TerepOypr) us o IP-
YHUBEPCUTETCKUX Horosop agpecaM
U3JIaTENbCTB), TAK U Ne6EI1/223 KBI'Y)
AJIEKTPOHHBIE BEPCUU ot 15.02.2022
NePUOANYECKUX U3TaHUM r.
M0 Pa3JIMYHBIM 00JIACTSIM AKTHBEH 10
3HaHU. 28.02.2023r.
Hamuonanbn | O0be1MHEHHBIH https://H36.pd OI'BY Hoctytm ¢
as AJIEKTPOHHBIN KaTaJIor «Poccuiickas | 3JIIEKTPOHHO
3JIeKTPOHHA | (DOHIOB POCCUNCKUX rocy/1apCTBEHH ro
| OMOJIMOTEK, CoACpIKAIITUI ast OMOJIMOTEKa» | YUTAIBHOTO
ondbauorexka | 4 331 542 sneKTPOHHBIX Horosop 3ana
PI'b JIOKYMEHTOB Nel01/HOB/16 | 6ubnuorekn

52



http://elibrary.ru/
http://elibrary.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/
http://www.medcollegelib.ru/
http://www.medcollegelib.ru/
http://www.studmedlib.ru/
http://www.studmedlib.ru/

00pa3oBaTeNbHOTO U 66-11 oT KbI'Y
HAy4HOI'O XapakTepa 1o 10.09.2020r.
Ppa3IMYHBIM OTPACIISIM Cpokom Ha 5
3HAHUI JIET
7. 9bC 107831 nyGnuxaruii, B http://iprbooks | OOO «Aii IIn [TomHbIi
«IPRbooks» | T.4.: 19071 — yuebHbIX hop.ru/ Op Menuna» JIOCTYTI
n3nannii, 6746 — HayIHBIX (r. CaparoB) (peructpart
uzganuii, 700 xoutekuui, Horosop us 1o IP-
343 xypnana BAK, 2085 Ne9200/2211 azpecam
ayAMOU3IaHU . ot 08.04.2022 KBI'Y)
r.
AKTUBEH J10
02.04.2023r.

8. 9bC DIIEKTPOHHBIE BEPCUU https://www.bi 000 [TonHbIi
«lOpaiiT» | yueOHOI 1 HaydHOI blio-online.ru/ | «3neKTpoHHOE JOCTYII
nasa CIIO JIATEPATYPHI U34ATEILCTB H3/1aTEeIbCTBO (peructpart

«¥Opaitt» qns CIIO u FOPAWT» (r. us mo IP-
3JIEKTPOHHBIE BEPCUU MockBa) azpecam
MEPUOANYECKUX U3TaHUI Jorosop KBI'Y)
M0 Pa3INYHbIM 00JIaCTsIM Nel192/EI1-223
3HaHUM. 01 29.10.2021
r.

AKTHUBEH J10

31.10.2022 r.

9. | Polpred.com. | O630p CMU Poccuu u http://polpred.c 000 Hoctyn mo

HoBoctn. | 3apyOexss. [lonHbie om «ITonmpen IP-agpecam
0030p CMM. | TEKCTHI + aHAIIUTUKA U3 CIIPAaBOYHHKH» KbI'yY
Poccusi u 600 uznanuii o 53 be3Bo3mesniHO
3apy0exbe | OTpacisiMm (6e3
0pUIIUATEHOTO
JIOTOBOPA)
10 Ipe3upentc | bonee 500 000 http://www.prl OI'bY ABTOpH30Ba
Kast 3IEKTPOHHBIX TOKYMEHTOB ib.ru «IIpe3nnenrtcka HHBIH
oubéamoreka | no ucropuu OteuecTsa, g OubIMoTeKa | JOCTYH U3
um. b.H. poccUiicKon uMm. b.H. OMOINOTEKHU
EapumHa | rocyJapCTBEHHOCTH, Enprunay (r. | (aym. Ne214)
PYCCKOMY SI3bIKY U IIPaBY CaHkr-
[TetepOypr)
Coryamenue
oT
15.11.2016r.
Cpokom Ha 5
nert (¢
JaJbHEHIIIeH
MIPOJIOHT AT EH )

7.6. Memoouueckue ykazaumus no npoeeoeHur0 paziuyHulX Y4eOHbIX 3aHAMUl, K KYPCOBOMY
APOEKMUPOBAHUIO U OPY2UM BUOAM CAMOCMOAMENLHOU PAOOmbl

YuebHas paboTa Mo JUCHUTIINHE COCTOUT U3 KOHTAKTHOW pabOTHI (JICKITUH, MPAKTHICCKUE
3aHATHUS) U CAMOCTOSITENbHOM paboThl. COOTHOLICHUE JIEKIIMOHHBIX, CEMHUHAPCKHX, Ja00paTOPHBIX
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U TPAKTUYECKHX 3aHATHH K OOLIEeMy KOJHWYECTBY YacOB COOTBETCTBYET YYE€OHOMY IUIaHy
Hampasnenus 03.03.02 — ®usuka, npoduiib «Meauuackas Guznkar».

I[J'I}I NMOATOTOBKM K CCMHUHAPCKUM 3aHATHAM HGO6XOI[I/IMO pPacCMOTPCTbL KOHTPOJIbHBIC
BOIIPOCHI, IPH HEOOXOJAUMOCTH OOPATHUTHCS K PEKOMEHIyeMOH JINTEpaType, 3aIicaTh HEITOHITHBIC
MOMCHTHBI B BOIIPOCax IJId YACHCHHUA UX HA MPCACTOALICM 3aHATHU.

Memoouueckue YKAa3aHusl K 1eKYUOHHbIM U npAKmMmu4eCKum 3aHaAmuim

B cucremy cpenctB oOydeHus IUCHUIUIMHBI «MonekynspHas (U3MKa» BXOAAT Y4eOHUKH,
yueOHbIe 1MocoOMs, KypeC JIEKLIMH, MpOrpaMMHOE M KOMIIBIOTEpHOE obecreueHue, oOpasyromue
€/IMHYI0 KOMIUIEKCHYIO Cpely, O3BOJISAIONIYIO TOCTUTaTh IOCTABJICHHBIX Lielel 00ydeHHU .

OCHOBHBIE KOMIIOHEHTBI CHUCTEMbI CPEJICTB OOY4YECHHUs AMCLUUIUIMHE: YYeOHHKH, yueOHbIe U
y4eOHO-METOIMYECKUEe IOCOOMs IO pas3jienaM AMCUMIUIMHBL [IporpaMMmHBIE MaTepuanbl IS
NOJJICP)KKH TIPETNoJ]aBaHus, HCIOJIb3yeMble B IPOIIECCE CaMOCTOSITENbHON pPabOThI CTYAEHTOB,
yuebHOe MporpaMMHOE obecrieueHue (JIeKTPOHHBINA y4eOHUK, KOMITBIOTEPHBIE TECTHI U JP.).

CpenctBa TeneKOMMYHHUKAIMK (B TMPOIECCE CaMOCTOATENbHONW pabOThl  CTYJIEHTOB),
oOecrieunBaroIve JOCTYMHOCTh WH(GOpMalUW Jid CTYJIEHTOB, BOBJICYEHHOCTh MX B yueOHOE
B3aMMO/ICHCTBUE, UCTIOJIb30BAHKUE pecypcoB JIokabHOM ceTn KBI'Y u UnTepHer.

KomnerotepHsie kiaccel MTHCTUTYTA GU3UKM U MAaTEMAaTHKH, JIEKTPOHHBIE 3aJ1bl ONOIMOTEKN
u Unarepner-nentpa KbI'Y.

OpranuzaioHHBIMU (hOpMaMu MPOBEIEHUS ayAUTOPHBIX 3aHATHH MO JUCHUILTUHE SBISIOTCS
JIEKLUY, IPAKTUYECKUE 3aHATHS.

OcHOBHasi AMJAKTHYECKasl ENb JIEKIUH - (OPMUPOBAHUE OPHEHTUPOBOYHOM OCHOBBI IS
MOCJIEIYIONIEr0 YCBOGHHUS CTyJIEHTaMu y4yeOHOro Matepuana. JIeKIus BBINOJHIET Hay4dHBIE,
BOCIIUTATEIbHBIE WM MHUPOBO33pEHYECKHE  (YHKLIMHU, SIBISIOTCS  METOJOJIOTHYECKOM U
OpPraHU3alMOHHONW OCHOBOM Il CAaMOCTOSITEIBHBIX 3aHATHUM, PAaCKpbIBACT MOHATUMHBIA amnmapar
JTUCIUIUIMHBI, TPOOJIEMBI, JOTHKY, AT LebHOE IpEACTaBICHHE O MpeaMeTe, MOoKa3biBas €ro
MECTO B CHCTEME HayKH, CBA3b C POACTBEHHBIMH IUCHUIUIMHAMHU, MPOOYKIAeT HHTEpec K
peaMeTy, pa3BuBaeT NpodeccuoHaIbHbIe HHTEPECH.

ConepkaHue JIEKIMH YCTAaHABIMBAECTCSI HAa OCHOBE pabodeil MporpaMMbl JIHCIUILUIHHBL.
KoHKpeTHOE coaepkaHMe JIEKIUM BKJIOYACT OCBEIICHUE 3a/ad, METOJAOB M YCIEXOB HAyKH,
OCBEIICHUE IMyTEeHd Hay4YHBIX M3bICKAHUM, aHaJu3 UCTOPUYECKHUX SIBJICHUN; KPUTUKY M HAY4HYIO
OLICHKY COCTOSIHUSI TEOPUH U ITPAKTUKHU.

B nexuusx mpenojaBaresb, HapsAy € CUCTEMAaTHUYECKUM H3JIOKEHHEM (PyHIaMEHTaIbHBIX
OCHOB HayKH, BBICKA3bIBa€T CBOM HAy4yHbIE UJEH, CBOE OTHOLICHHE K INPEAMETY U3y4YEHUs, CBOE
TBOPYECKOE MMOHMMAaHHUE €T0 CYITHOCTH U MepCHeKTHB pa3BuTHs. [loaroToBka Kk gekuuu Tpedyer

CaMoro TIIATEIBHOT0 0TOOpa MaTepHaia, IPUBJICUCHHS IPKUX U BBIPA3UTEIbHBIX IIPUMEPOB.
Ot nexkumuu Tpedyercs Takke, YTOObI OHAa BO30YXKJajla M HAampaBiisija CaMOCTOSATEIBHYIO MBIC-
JUTENBbHYIO I€ATEIbHOCTh CTYEHTOB, (OpMHUPOBAJIa UX MUPOBO33PEHHUE.

Ha nekuuu ot npenoaasarenst TpeOyeTcs B JOMOJHEHHE K 3HAHUSAM U MPO(ECCHOHATEHOMY
OTBITY HIMPOKas APYAUIIMS, JIOTUKA apryMEHTAlluM, YBIEYEHHOCTh CBOEHM 00JIaCThIO 3HAHUUA U
BHYTPEHHSIS MOTPEOHOCTh 3a)KeuUb €10 CBOMX MJIQJUIMX KOJUIET - CTYJEHTOB. A 3TO 3HA4YHUT, YTO
JIEKTOPY HEOOXOIMMO BO3/I€HCTBOBATH HE TOJILKO HA pa3yM, HO U Ha YyBCTBA CBOUX CITyIIaTENIEH.

Kaxxgas nekuust TpedyeT Takoro mNOCTPOEHUs, YTOObI CTYJEHTHI MOTJIM KOHCIIEKTUPOBATh €€ B
BUJE YETKO OIPaHWYEHHBIX, IOCJIEOBATEIbHBIX M B3aUMOCBSI3aHHBIX IIOJIOKEHUM, TE3HCOB C
BBIBOJAMHU M 3aKJIIOYCHHUAMHU. Bce OTIenpHBIC JEKIUHU JIEKIIMOHHOTO Kypca TpeOYIOT, MO3TOMY
B3aMMOCBS3H, IIOCIEN0BAaTENbHOCTH U €auHCTBA LenH. CylecTBEHHO Ba)KHOM SIBISETCS CBS3b
JIEKIIMOHHOTO MaTepuaia ¢ IpYruMU KypcaMH U BUAaMU OOyUYEeHHUS.

Ha BBOIHOW JEKIMM YCTaHABIMBAETCS CBs3b JIGKIMOHHOTO Marepuana ¢ y4yeOHHKaMu M
yueOHbIMH TTocoOusMu. Dopma M3JI0KEHUS ONpeAessieTcs WHAWBUIYATbHBIMH OCOOCHHOCTSIMH,
METOJUYECKON MOATOTOBIECHHOCTHIO, MEJAaroruueckoil kpanuukanuend MnpenojaBaTeis, a Takxke
coJlep’KaHuEeM U 3a7jauaMi JIEKIIMY, HATMYMEM HarJIsIIHbIX OCOOUM, CTENEHbIO MOAr0TOBIEHHOCTH
cTyneHToB. Ha 3akimounTenbHOl JeKIUU MOABOAATCS UTOTM pabOThl IO BCEMY KypCy, BHUMaHHE
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CTYJEHTOB OOpamIalOT HAa TMPAKTHUYECKYIO0 pEAM3AIHMI0 MOJNYUYEHHBIX 3HAHWH, PEKOMEHIYIOT
JUTEPATypPy IS JATbHEHUIIIET0 H3YUYCHHsI pa3JIMUHbIX MMPOOJIeM B TaHHON 00J1aCTH HAyKH.

MeTtoaudecku JeKIus JOJKHA ObITh Ha COBPEMEHHOM ypOBHE HAyKH, UMETh 3aKOHUCHHBIN
XapakTep OCBEIICHUS OMNpPEACICHHOW TEeMbI, 00JIaJaTh CHJIOW JIOTUYECKOH apryMeHTaIluH,
COAEpKaTh XOpPOUIO MPOAYMaHHbIC WJUTIOCTPUPOBAHHBIE MPHUMEPHI, JaBaTh HAIpaBICHHUE A
CaMOCTOSITEIbHOW pPabOThl CTYACHTOB; OBITH JOCTYIMHON JJii BOCHPHSTHS COOTBETCTBYIOIICH
ayAUTOpHEH.

[Tox MOCTYIHOCTHIO JIEKIIMH MOHUMAETCS OOpaIeHIE K TPAHUIIE BBICIITUX UHTEIUIEKTYaIbHBIX
BO3MOXXHOCTEH CTYJIeHTOB. JIEKTOpY HE clieayeT OPHUEHTUPOBAThCS KaK Ha C1ab0 MOTOTOBICHHBIX
CTYIEHTOB, TaK U Ha 0CO0O OJApPEHHBIX CTYACHTOB. OpUEHTHUPOM MAOIKHBI OBITH CTYIEHTHI,
YCIEBAIOIIKE 110 JAHHOMY MPEAMETY, MPEACTABIAIONINE OCHOBHOM COCTaB JIEKIIMOHHBIX TTOTOKOB.

[Tenarornueckas 3¢ (HEeKTHBHOCTD JEKIUH, 0 JAHHOMY KypCYy YCHIIMBAETCS HA MPAKTUYECKIX
3aHATHAX.

[IpenoxaBaTenb AOMKEH MPOBOAUTH 3aHATHS B MOJATOTOBIEHHOM Il 3TOro ayautopuu. OH
JIOJI’KEH OBITH ITOATOTOBJIEH K 3aHATHIO, UMETh IUIaH MM KOHCIEKT JIEKIIUH.

B nexkumoHHON ayauTOpHM NPENOAABATENb JOJDKEH IOJIb30BATHCSA JOCKOW I M3JI0KEHUS
MaTepuaia, OMUCaHUsS CXEM, PUCYHKOB, Tabiuil. [1o BO3MOKHOCTH HEOOXOAMMO HCIOJIB30BAHHUE
HarJSIHBIX IOCOOMI U ayinoBU3yalbHbIX cpeacts, MKT.

[IpenomaBatens ODKEH OBITH  JApykemoOeH K  cryneHtam. OH  JODKeH  OBbITh
TpeOOBaTENLHBIM HE TOJNBKO K CTyIEHTaM, HO U K caMoMy ce0e, TeM camMbiM 3aBOCBBIBAS Y
CTYZCHTOB aBTOPUTET U YBaXKEHUE.

Marepuan JOJKEH JIOTHYECKH TOCIE0BATeIbHO U3JIaraThCsi M COAEPKATh 3JIEMEHTHI
HOBU3HBL. Peub MODKHA OBITH TPABUIBHOM M TOYHOH. Temm dYTEHHs JIGKIMW JOJDKEH OBITh
€CTECTBEHHbIM. JIEKTOp MOJDKEH MOMOYb CTYAEHTaM MOHSTH JOTHUKY MOCTPOEHUS KOHKPETHOTO
y4eOHOTr0 MaTepuasa, BhIICIATh IJIaBHOE U oOpamiaTh BHUMAaHUE CTYJEHTOB Ha (DU3UUECKUM CMBICIT
MOJTy4aeMBIX PE3yJIbTaTOB U (PU3MUECKUX BEIIMYMH.

[IpenonaBatens AOJKEH:

- TMPEeNOCTaBUTh CTYJEHTAM HCTOYHUKH JOMOJHUTEIBHON WH(OpPMAlUK TO NUCIUIUIMHE,
JTUTEPATYpPy LeTIecO00pa3HO JASIUTh HA OCHOBHYIO U JOTIOJTHUTEIBHYIO;

- MOOUIPATH BOMPOCHI OT CTYJIEHTOB U TPAMOTHO OTBEYATh HA 3TU BOIPOCHI.

- pabortaTe Ham yriayOJeHHWEM M 3aKPEIUICHHEM JICKIIMOHHOTO MaTepuaja, IMOJTydeHHuEeM
CTYZICHTAaMH YMEHUI M HAaBBIKOB, IPEAYCMOTPEHHBIX YU€OHOH MPOrpaMMOH.

Ilepen Tem, kak HayaTh pEIICHWE 3aJa4 Ha MPAKTUYECKOM 3aHATHM B ayJIUTOPUH,
HEOOXOIUMO TIPOBECTH OMPOC MO JAHHON TeMe, BBITUCATh CO CTYJACHTAMH Ha JOCKE HEOOXOIMMbIC
(bOpMYJIBI, pa3bSICHUTH UX CYTh, PA3MEPHOCTH BEJIUYHMH, U TOJIBKO 3aTeM HAYMHATH PEIICHHUE 3a]1a4.
Oco0oe BHHMaHHE CIENYyeT YACTUTh (UINYECKOMY CMBICIY W Pa3MEPHOCTH IOTYYECHHBIX
pe3yJIbTaTOB.

Memoouueckue yKazanus K camocmosmenbHol pabome cmyoeHmos

YcnemHoe 0CBOCHHE TUCIMILIMHBI TPEAIOIaraeT akTHBHOE, TBOPUECKOE YJacTHE CTYACHTA
yTeM IJJAHOMEPHOW TOBCEIHEBHON paboThl. I3ydeHHWe MUCHUIUIMHBI CIEAyeT HadyuHATh C
popabOTKX MPOTrpaMMBbl JUCIHUILIAHBL, yaSsisl 0oco00e BHUMAaHHE LEISIM H 3a/1a4aM, CTPYKTYpe U
COJIEpP)KaHUI0 Kypca, padoTe ¢ KOHCIEKTOM JICKIUH, y4eOHBIMH MOCOOUSMU TIO JAUCIUILIHHE.
Heob6xonuMo mpocMOTpeTh KOHCTIEKT (YUeOHUKHU, TOCOOHsI, IEMOHCTPAIIHOHHBIE PUMEPHI U T.1I.)
Cpa3y TOCje 3aHATHI, OTMETUTh MaTepHall, KOTOPHI BBHI3bIBACT 3aTPYJHEHUS ISl MOHMMAHUS,
MOMBITATHCS HAWTH OTBETHI HA 3aTPYAHHUTEIBHBIC BOIPOCHI, HCIONB3YS PEKOMEHIYEMYIO
auTepatypy. Ecmum  caMOCTOATeIhHO HE  yAaloch pa3o0parbcsi B Marepuaie, HYXKHO
cOpMyYITHPOBATh BONPOCH M OOPATUTHCS 32 TIOMOIIBIO K MPETOAABATENI0 Ha KOHCYJIbTAUU WA
Omkainield JIeKnuu (MPakTUYeCKOM 3aHATHH). PerynsipHO OTBOIWTH BpeMs ISl MTOBTOPEHUS
NPOIIEHHOTO MaTepuaia, IpOoBepsisi CBOU 3HAHUS, YMEHUS M HABBIKH 110 KOHTPOJILHBIM BOIIPOCAM.

CamocrositenbHas pabora crymeHta (CPC) mpu TOpOXOXIEHWW JUCIUIUIMHBI JTOJDKHA
3aHUMAaTh OJHO M3 BEAYIIUX MECT B YUEOHOH IesITeabHOCTH CTyaeHToB. OHa OKHA OBITh
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OCO3HAHa CTYAEHTaMM KaK CBOOOAHAs MO BHIOOpPY, BHYTPEHHE MOTHBHUPOBAaHHAs AEATEIbHOCTb.
Hanuuue camocTosTensHOM paboOThl CTYNEHTOB SBISIETCS OAHMM W3 BaKHEHIIMX CpENCTB
dbopMHupoBaHHs CITIOCOOHOCTEH CaMOCTOSITENBHO JOOBIBaTh, IMepepadaThiBaTh W MPAKTUYECKU
NPUMEHSTh 3HaHusA. B pe3ynpTaTe NPOUCXOOUT OrpaHUYEHUE OOBACHAOIMEH (QYHKIHUU
npenojaBaresisi, Nepexo] OT OMUCATEILHOTO OOBSICHEHMsS K J0Ka3aTeIbHOMY, (OpMHUpPOBaHUE
TBOpueckoro wblnuieHus. CamocrosiTenbHass paboTa MpearnosjaraeT OCO3HAHUE IIeNId CBOEH
NeSTeIbHOCTH, IPUHATHE Y4eOHOH 3aJauu, MpHAaHUuEe e JMYHOTO CMBICIA, CAaMOOPTaHU3AINI0 B
pacrpenieneHuu y4eOHbIX JeHCTBUI BO BpEMEHHU, CAMOKOHTPOJIb B MX BBIITOJTHEHUU U JIP.

CamocrosTenbHas paboTa CTYACHTOB IPH MNPOXOXKICHUM JUCHHUIUIMHBI HMEET IIeIbI0
BbIpa0OTaTh y CTYACHTOB HABBIKM aHaIW3a JI000M MpeaMeTHOH 00acTH, 3al0KUTh OCHOBBI
CaMOOpTaHU3aIllMN U CAMOBOCIIMTAHUS C TEM, YTOOBI IPUBUTH YMEHHUE B JaJIbHEHIIEM HEMPEPHIBHO
MOBBILIATH CBOIO KBAIU(DUKAIIHIO.

HeoOxonumo mepeBecTH CTyAeHTa W3 MAaCCUBHOTO MOTPEOUTENs] 3HAHUNW B aKTUBHOTO HX
TBOPLIA, YMEIOLIEro cGopMyIupoBaTh MpoOiieMy, MPOAHAIU3UPOBATh NMYTHU €€ pEIleHUs, HalTu
ONTUMAJIBGHBIA pe3yapTaT M J0Ka3aTh €ro MpaBUIbHOCTh. CaMocTosTenbHas paboTa CTYACHTOB
SBJISICTCSI HE MIPOCTO BaKHOM popMoit 0Opa3zoBaTeILHOTO Mpoliecca, a 0 KHA CTaTh €r0 OCHOBOM.

B opranuzanuu caMoCTOSITENIbHON PaOOThl CTYAEHTOB JOJIKHBI COUETAThCS JABAa OCHOBHBIX
HaIpaBJICHUS:

- caMocTosiTeNnbHas paboTa B MpoOLEcce JIGKIHMOHHBIX M MPAKTHUYECKUX 3aHATHH, ONMHparo-
IasACsl HA WCIOJBb30BAaHWE METOJAMK U (PopM, CIOCOOHBIX 00ECHeUuTh BBICOKHI ypOBEHB CaMoO-
CTOSITEJIBHOCTH CTY/ICHTOB U YJIYUIIIEHUE Ka4yeCTBa ITOATOTOBKY;

- caMocCTofATeIbHas paboTa BO BHEAYJUTOPHOE BpEMs, OCHOBHAs IIeJIb KOTOPOH - Hay4yuTh
CTYJEHTa OCMBICIIEHHO M CaMOCTOATEIbHO paboTaTh CHauaia ¢ y4eOHbIM MaTepuaioM, 3aTeM C
HaydHOW wuHpOpManuer, copMHUpOBaTh Yy CTyACHTa COOCTBEHHO€ MHEHHE TMIPH PEIICHUH
MOCTaBJIEHHBIX MPOOJIEMHBIX BOIIPOCOB U 33/1ad.

Jli1s caMocTOsATENbHON pabOThI CTYAGHTaM IpeIaraloTcs yueOHble TOCOOUs K MPaKTUYECKUM
3aHSITHSIM.

B mnpouecce camocTOATENbHOM pPabOTHI CTyIEHTaM PEKOMEHIYeTCsl aKTUBHO paboTaTh C
umeromumucs B oudnuorexe KbI'Y yueOHukamu u yaeOHBIMU TOCOOUSMH, KaKk OyMa)KHBIMH, TaK U
3NIeKTPOHHBIMU. [10CKOIBKY OCHOBHAs 3ajjaua MUCHMILIMHBI, KaK M JI000W APYrodl JUCHUILUIMHBI,
3aKitoyaercss B (pOpMUPOBAHUM CHEIMAINCTA, CIOCOOHOTO K CaMOpPa3BUTHIO, CAMOOOPA30BaHMIO,
MHHOBAIIMOHHON JESATETHHOCTH, HEOOXOAMMO TEPEBECTH CTYACHTa W3 IACCUBHOIO MOTpEOUTEINs
3HaHUU B aKTUBHOTO UX TBOpPIA, YMEIOLIEro chopMynupoBaTh MpodiieMy, IpoaHaIM3UpOBaTh MyTH
€€ PEIICHMs, HATH ONTHUMAJIbHBIA PEe3ynbTaT M J0Ka3aTh €ro MpaBWIBHOCTb. CaMOCTOSATENbHAS
paboTa CTYACHTOB JOKHA CTaTh OCHOBOW 00pa30BaTeNbHOTO MpoIiecca.

['maBHOE B cTpaTernyeckoil JIMHUU OpraHU3allid CaMOCTOSITENIbHON paboThl CTYAECHTOB MPU
MIPOXO0KIEHUH JUCLHUILIMHBI 3aKJII0YaeTCAd HE B ONTUMHU3AIMU €€ OTACIIbHBIX BUJOB, 4 B CO3/IaHUU
YCIIOBHM BBICOKOW aKTUBHOCTH, CAMOCTOSITENIbHOCTH M OTBETCTBEHHOCTH CTYJIEHTOB B ayJIUTOPUH U
BHE €€ B X0/I¢ BCEX BUIOB yUeOHOU JAEATEIbHOCTH.

B o6miem ciiyuae BO3MOXHBI JiBa OCHOBHBIX HaIpaBJICHUs MOCTPOEHUS y4yeOHOTro mporiecca
Ha OCHOBE CAMOCTOSITETIbHON pabOThI CTYIEHTOB.

[lepBBIii - ATO yBENMYEHUE POJIH CAMOCTOSATEIHHOW pabOThI B MpoIecce JEKIMOHHBIX,
IPAKTUYECKUX 3aHATUHA. BTOpOH - NOBBIIEHHE AKTUBHOCTH CTYAEHTOB IO BCEM HAIpPABICHUSAM
CaMOCTOSITENIbHOW paboThl BO BHeayAMTOpHOE BpeMms. Pemaromass pons B opranumszauuu CPC
MPUHAJISKUT MPErnoaBaTesio, KOTOPbIM J0KeH paboTaTh HE CO CTYIEHTOM «BOOOIIE», a C
KOHKPETHOW JIMYHOCTBIO, C €€ CHIbHBIMA U CJHaObIMH CTOPOHAaMH, WHJIWBUYaTbHBIMU
CIIOCOOHOCTSIMU M HAKJIIOHHOCTSIMHU.

UYtoOBI pa3BUTh MOJOXKHUTEILHOE OTHOIIIEHUE CTYJEHTOB K BHeayauTopHoit CPC, crnenyer Ha
KaXKIOM €€ dTare pa3bsACHATD LIeTH padOoThl, KOHTPOJIUPOBATH MOHUMAHHE ITUX LI€IEH CTYAEHTaMU,
MOCTENEHHO (POPMHUPYS Y HUX YMEHHE CaMOCTOSATEIbHOM MOCTAaHOBKH 33Ja4ui M BHIOOpA IIETIH.

Brimonuenue KOpoTkod (5 MHUH.) caMOCTOSTENTLHOW PaOOTHI Ha JIEKIUUA C TPOBEPKOHA pe-
3yJIbTATOB IPETOIaBaTeNIeM MpUydyaeT CTyJeHTOB Oosee IiTy0OKO yCcBauBaTh M3ydaeMblil MaTepual,
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MCHJSICT y CTYI[GHTOB OTHOIICHUEC K JICKIHUAM, TaK KakK 663 IIOHUMAaHU S TGOpI/II/I Hpe;[MeTa pr,Z[HO
paccUuThIBaTh Ha yCIEX B PEUIEHHWH 3aJadd. OJTO YJIy4YIIaeT IOCENaeMOCTh JICKIIMOHHBIX H
MPAKTUYECKUX 3aHSITUH.

Pa3paboTka KoMIuIeKCa METOIMYECKOT0 OOecnedeHus: yaeOHOTo Tpoliecca Mo JUCIUTIIINHE
SBJISICTCS] BAXKHEUITUM yCITOBHEM 3(PGEKTHBHOCTH CaMOCTOSTEIbHON paboThl cTyAeHTOB. K Takomy
KOMIUIEKCY OTHOCSITCSL TEKCTBI JIEKIMH, YYEeOHUKHM | Yy4eOHBIE IMOCOOMS, MaTepHasIbl I
KOMITHIOTEPHOTO TECTOBOTO KOHTPOJIS. DTO TMO3BOJSET OPraHW30BaTh NpoOIeMHOEe OOydeHHE, B
KOTOPOM CTYJICHT SABJISICTCS PABHOIPABHBIM YYaCTHUKOM Y4E€OHOTO Mpoliecca.

Pe3ynbTaTUBHOCTh CaMOCTOSTENILHOM PAa0OTBl CTYIEHTOB BO MHOIOM  ONpEACSeTCS
HaJIMYUEM AaAKTHUBHBIX MECTOIOB €€ KOHTpOJISI. HpI/I HpOXO)KI[eHI/II/I AUCIHUITIIINHBI I/ICHOJ'IB3YIOTC$I
CJ'IGI[YIOH_[I/IG BUIbI KOHTpO.H}II

- BXOJAHOU KOHTPOJIb 3HAHUN U YMEHUM CTYJICHTOB B HAa4yaJje MPOXOKIACHUS JUCLUUILINHBL,

- TEKYIIUH KOHTPOJb, TO €CTh PETYJIIPHOE OTCIEKMBAHUE YPOBHS YCBOCHHMs Marepuaia Ha
JIEKIIMOHHBIX, IPAKTUYECKUX 3aHATUAX;

- IPOMEXYTOYHBIN KOHTPOJIb IO OKOHYAaHUU U3YUYEHUS pa3fiena Kypca;

- CAMOKOHTPOJIb, OCYIIIECTBIIIEMBIN CTYIEHTOM B IIPOLIECCE N3YUEHUS AUCIUILINHEI

- IPU MOATOTOBKE K KOHTPOJIbHBIM MEPOIIPUSATHUSM;

- UTOTOBBIN KOHTPOJIb IO JUCHUITIIIMHE B BUAC DK3aMCHaA.

Memoouueckue pekomenoayuu no uy4eHu0 OUCYUNIUHBL 01 00YUaAIOUWUXCA

[Ipuctynas K H3y4EeHUIO TUCIUILUIMHBI, O0yJaromemycs HeO0OXOIWMO O3HAKOMHTHCS C
TEMaTUYECKHUM IJIAHOM 3aHATHH, CTUCKOM PEKOMEHJOBAaHHOHN y4ueOHOM smTepaTypbl. Heo6xommmo
VSICHUTH MOCJICIOBATEILHOCTD BHITIONHEHUS WHIUBUYaTbHBIX YYCOHBIX 3aJaHUI, 3aHECTH B CBOIO
pabouyio TeTpajb TEMBbl U CPOKH IMPOBEICHUS CEMUHAPOB, HAMHUCAaHUS YYEOHBIX M TBOPUYECKUX
pabot. [Ipu n3ydeHnn AUCUUILTUHBI CTYACHTHI: H3y4alOT PEKOMEHIOBAaHHYIO YUCOHYIO U HAYIHYIO
JAUTEepaTypy; HUIIYT KOHTPOJbHBIE pPa0OTHI, TOTOBAT JIOMAalllHEe 3aJaHhe M COOOIICHUS K
MPAKTUYECKUM 3aHSATUSM; BBIMOTHIIOT CAMOCTOSATEIbHYIO PadOTy, Y4acTBYIOT MPU TPOBEACHHUU
MPAKTUYECKUX 3aJaHuil. YpOoBeHb W TJIyOMHA YCBOEHUS AMCLUMILIMHBI 3aBHCST OT aKTUBHOW U
CUCTEeMAaTHUYECKON Pa0OTHl Ha JEKIUAX, U3y4CHUS PEKOMEHIOBAHHOW JIUTEPATYPHI, BBIOJIHECHUS
KOHTPOJIbHBIX MMCbMEHHBIX 3aJJaHUM

Kypc u3ywaercs Ha JneKnusx, CEMUHapax, MPU CAMOCTOSTEIbHOM M WHIMBUIYATbHOU
pabote cryneHToB. CTyIEHT JIJIsl MOJHOTO OCBOEHUSI MaTepHalla He IOJKEH MPOIYCKaTh 3aHITHUS U
AKTUBHO y4YacTBOBAaTh B Yy4eOHOM rmporecce. JIEKIMM BKIIOYAIOT BCE TEMbI B COOTBETCTBHH C
MIPOrpamMMOi MOATOTOBKH O JaHHOUW AuciuIuinHe. it MakcuManbHOU 3 ()EKTUBHOCTH H3YyUCHHS
HEOOXOJUMO TIOCTOSITHHO BECTH KOHCIEKT JIEKIUi, 3HaTh PEKOMEHIYEeMYIO IMperojaBaTeiieM
JUTEpaTypy, TMO3BOJSIONIYIO JOMOJHUTh 3HAHUS U JIydlle MOATOTOBUTHCS K CEMHHAPCKUM
3aHSATHUSAM.

B cooTBercTBHY ¢ yUeOHBIM MIAHOM Ha KaXAYI0 TEMY BBIIEICHO HEOOXOIUMOE KOJTHYECTBO
YaCOB CEMHHAPCKUX 3aHATUM, KOTOpbIE TPOBOASTCA B COOTBETCTBUM C  BOIPOCAMH,
PEKOMEH/JIOBaHHBIMM K H3y4YEHHIO IO TeMaM JUCHMUIUTUHBL. CTYIEHTbl JOJIKHBI PETYISIPHO
TOTOBUTKLCS K CEMUHAPCKUM 3aHATHSM U Y4aCTBOBATh B 00CYKIEeHUH BOMPOCOB. [Ipu moaroroske
3aHATUAM CIIeyeT PYKOBOJACTBOBATHCS KOHCIIEKTOM JIEKIUH U PEKOMEHJIOBAaHHOW IUTEPaTypOM.
Temarnueckuid TIaH JUCHUIUIMHBI, y4eOHO-METOAMYECKHE MAaTepualbl, a TakXKe CIHCOK
PEKOMEHI0BaHHOM TUTepaTyphl IPUBEACHHI B paboueil mporpamme.

Memoouueckue pekomenoayuu npu padome Ha0 KOHCNEKMOM 80 8PeMsA NPOGEOCHUS NeKUUU
Bo BpeMsl NEKIIMOHHBIX 3aHATHIH HEOOXOAMMO KOHCIIEKTUPOBATh y4eOHBIH MaTepuain. Jlis
9TOTO0 HWCIOJIb3YIOTCS OoOUMe U yTBEpAMBIIMECS B NpPaKTHUKE TMpaBuia, W  MPUEMBI
KOHCIIEKTUPOBAHUS JICKIU:
KoncnektupoBanue JeKIUA BeAETCS B CHEHHAIBHO OTBEACHHOM JUIsi 3TOr0 TETPAJH,
Ka)XJIbIi JINCT KOTOPOU JOJKEH UMETH IOJIs, HA KOTOPBIX JEIAK0TCS IOMETKH U3 PEKOMEHIOBAHHOM
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JUTEPATyphl, IONOJHSAIOLIIME MaTepual IMPOCIYIIAHHOM JIEKIHMHM, a TaKXe IOAYEPKHUBAIOLIUE
0COOYIO B&KHOCTh T€X WJIM WHBIX TEOPETHUECCKUX MTOJI0KCHUM.

IenecooOpa3Ho 3amKMCHIBAaTh TEMY M IUIAH JICKIHH, PEKOMEHIYEeMYIO JIUTEpPaTypy K TeMe.
3anucu pa3aenoB JICKIIUU JOJDKHBI MMETh 3aroJIOBKH, IOA3arojIOBKH, KpacHbIe CTpPOKH. Jljis
BBIACJICHUA pa31[en013, BBIBOJOB, OHpCHGHGHHﬁ, OCHOBHBIX Hﬂeﬁ MOXHO HCIIOJIB30BaTh IIBCTHBIC
KapaHJany 1 GJIoMacTephl.

HaBBaHHBIe B JICKIIMU CCBIJIKHK Ha HepBOI/ICTO‘-IHI/IKI/I Hago IMOMCTHUTH Ha IIOJIAX, ‘-ITOGBI HpI/I
CaMOCTOSITENIbHOW pa0oTe HaWTH W BOHCATh HWX. B KOHCIEKTE JOCIOBHO 3alUCHIBAIOTCS
OHpGI[CJICHI/IH HOHHTHﬁ, KaTeI‘OpI/II/I U 3aKOHBI. OCTa.IIBHOG JOJIDKHO 6I:ITB 3alIMCaHO CBOUMMU
CJIOBaMHU.

Kaxnomy cryneHTy He0OXOQMMO BBIpaOOTaTh M HCHOJIB30BAaTh JOMYCTHMbIE COKpAIEHUS
HanboJiee pacpOCTpaHEHHBIX TEPMUHOB U TTOHSITHH.

Memoouueckue pekomenoayuu no n0020MoO6Ke K CCMUHAPCKUM 3AHAMUAM

CemuHapsl — COCTaBHasg 4acTb Y4eOHOro mpoliecca, rpymnmnosas (opma 3aHATHH Npu
aKTUBHOM Y4YacTUHU CTyAeHTOB. CeMHMHapbl CIIOCOOCTBYIOT YIJIyOJIEHHOMY H3y4eHHUIO Haubosee
CJIOKHBIX MPOOJIEM HAyKH U CIIY)KaT OCHOBHOM ()OpMOW IMOJABENEHHUS MTOTOB CAMOCTOSTEIHHON
paboTbl cTyzneHTOB. llenblo CEeMHHApCKUX 3aHATHM sBIAETCS YIIyOJIeHMe M 3aKperuieHue
TEOPETUYECKUX 3HAHUH, MOIYYEHHBIX CTYJEHTaMM Ha JICKLIUAX U B IIPOLIECCE CAMOCTOSTEIIBHOIO
U3y4eHHsl yueOHOro MaTepuaia, a, clIel0BaTeabHO, (POPMUPOBAHUE Yy HUX ONPENEIEHHBIX YMEHUN
Y HaBBIKOB.

B xone mnpaktuueckux paboOT CTYJEHTHl BOCHPUHUMAIOT M OCMBICIMBAIOT HOBBIN
yueOHbIii Marepuan. [IpakTuueckue 3aHATHS HOCIT CHCTEMATHYECKUH XapakTep, peryaspHO
clenys 3a KaXKI0H JIEKIIMEH WIH IBYMsI-TPEMS JICKLIUSAMHU.

B Xo/1e MOAroTOBKM K CEMHHAPCKOMY 3aHATUIO HEOOXOIUMO MPOYUTATH KOHCHEKT JICKIHH,
U3YYUTHh OCHOBHYIO JIUTEPATypy, O3HAKOMHUTHCA C JONOJHUTENBHON JIUTEPATypOH, BBIIOJIHUTH
BBIJJAHHBIE IIPENOJABaTellieM IpakTU4YecKue 3ajgaHusd. IIpum 3TOM yyecTs peKOMEHAALUU
npernojaBarens U TpeOoBaHUs Mporpammbl. JlopabaTbiBaTh CBON KOHCHEKT JIEKLIMH, Jiefasi B HEM
COOTBETCTBYIOLIUE 3alIUCH U3 JINTEPATYPHI.

XKenarenpHO NpU NMOATOTOBKE K NMPAKTHYECKUM 3aHATHAM IO JUCLHUIIIMHE OJHOBPEMEHHO
UCIIOJIB30BaTh HECKOJIBKO HCTOYHUKOB, PACKPBIBAIOIIUX 3aJaHHBIE BOIIPOCHI.

Ha cemmunapax cTyneHTBI y4arcsi TpPaMOTHO M3JaraTb IpoOjeMbl, CBOOOJHO BBICKAa3bIBAaTh
CBOM MBICIM U CYXACHHUS, pPACCMATPUBAIOT CHUTYallMHd, CHOCOOCTBYIOIIUE Pa3BUTHUIO
npogecCHOHATBHOM KoMIeTeHTHOcTH. CiienyeT uMeTh B BHUAY, YTO IOAIOTOBKA K CEMHHApY
3aBHCHUT OT ()OPMBI, MECTA IPOBEICHUS CEMUHAPA, KOHKPETHBIX 3aJJaHUN U MOPYUCHHH.

Memoouueckue pexomeHnoauuu no OP2aHU3AUUU CAMOCHIOAMETbHOI PadOmbl
CamocrosTenbHass paboTa SBISETCS OJHMM W3 BUIOB Y4eOHOW  JIESATEIBHOCTH

o0ydJarmuxcsi,  CHOCOOCTBYET  Pa3BUTHUIO  CAMOCTOSITENIBHOCTH,  OTBETCTBEHHOCTH  H
OpPraHW30BaHHOCTH, TBOPUYECKOTO MOAX0/a K PEIICHUI0 MPpobeM yueOHOTo B MPodheCcCHOHATBHOTO
YPOBHL.

CamocrodrenbHas paboTa CTyI€HTOB HaIlpaBjieHa Ha MPUOOPETEHHE CTYI€HTOM HOBBIX JJIS
HEro 3HaHUH M yMEHU# 0e3 HEeMOCPECTBEHHOT0 YUacTHs MperoiaBaTeneii.
CamocrodTenbHas paboTa IPOBOAUTCS C LIETIBIO:

- CHCTEMATU3alMM U 3aKPETUICHUS MTOJIyYCHHBIX TEOPETUYECKUX 3HAHUN U IPAKTUYECKHUX
YMEHUN 00y4aromuXxcs;

- YrayOJieHUs ¥ pacUIMpPEHHs TEOPETUYECKUX 3HAHHIA;

- (hopMupOBaHMs YMEHUH HCIIOJIb30BATh CIICIHATIBHYIO JIUTEPATYPY;

- pa3BUTHs T103HABATEJIbHBIX CHOCOOHOCTEH M AKTMBHOCTH OOYYaroIUXCs: TBOPYECKOMH
MHULMATUBBI, OTBETCTBEHHOCTH U OPraHU30BaHHOCTH;

- (popMupOBaHUSA CaMOCTOSITEIBHOCTH MBIIIUIEHUS, CHOCOOHOCTEN K CaMOPa3BUTHIO,
CaMOCOBEPILIECHCTBOBAHUIO U CaMOpPEAIN3aL1u;
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- pa3BUTHUS UCCIEAOBATEIbCKUX YMEHHUIA.

CamocrosiTenbHast paboTa MPUBOAUT CTYyAE€HTa K TOJYYEHHIO HOBOTO 3HaHMUS,
YIOPSAOYCHHUIO M YTITyOJICHUIO UMEIOIINXCS 3HAHUN, (POPMUPOBAHUIO Y HETO MPOQPECCHOHATBHBIX
HaBBIKOB U yMeHUN. CamMocTosiTeIbHast pad0oTa BBITIOJHSET sl () yHKITHIA:

—  pa3BUBAIOLLYIO;

—  nH(pOPMAIMOHHO-00yUYaIOIIYIO;

—  CaMOOPraHHU3YIOIIYIO;

—  OPHUEHTHPYIOIIYIO U CTUMYJIHPYIOIIYIO;

—  BOCIHUTHIBAIOUIYIO;

—  HCCIIe0BATEIbCKYIO.

B pamkax kypca BBIOJHSAIOTCS CIEAYIOUINE BUIbI CAMOCTOATEIbHONU paboThI:

1. KoHCHmekTHpoBaHUE MEPBOUCTOYHUKOB U IPYTOl yUeOHOMU JIUTEPATYPHI;

2. Ilpopabotka yueOHOTO MaTepuaia (1o KOHCIEKTaM, Y4eOHON W HayIHOU JTUTEPATYPE);

3. BroinonHeHune pa3HOYPOBHEBBIX 3a/1a4 U 33/IaHUN;

4. Pabota c TecTamu B BOIpOCaMU JJIsl CAMOIIPOBEPKH;

5. BrimonHeHue UTOrOBON KOHTPOJIBHOM pabOoTHI.

CryneHTaM peKOMEHJIyeTCsl C CaMOro Hayalla OCBOGHHs Kypca paboTaTh C JIUTEepaTypoi u
npeyiaraeMbIMi 33JaHUSIMA B (DOpME MOATOTOBKU K OYEPEIHOMY ayIuTOpHOMY 3aHsaTHiO. [lpu
9TOM aKTyaJH3UpYIOTCS HMMEIOIIMEcs 3HaHMs, a TakXkKe co3jaercs 0a3a Juisi YCBOEHHUS HOBOTO
Marepuana.

Heo0OxonuMo OTMETHTh, YTO HEKOTOPBIE 3a/laHus Ul CAaMOCTOSATEIbHONU paboOThl MO KypCy
UMEIOT onpeneneHHylo crneunduky. I[Ipm OCBOeHHMHM Kypca CTYIEHT MOXKET IMOJb30BaThCs
OMOIMOTEKON By3a, KOTOpas B TIOJHOHW Mepe oOecleueHa COOTBETCTBYIOMICH JUTEpaTypoOil.
3HAUUTENbHYI0O MOMOIb B MOJATOTOBKE K OYEPEIHOMY 3aHITHIO MOMKET OKa3aThb MMEIOIIMICS B
yu4eOHO-METOIMYECKOM KOMIUIEKCE KpPaTKUM KOHCHEKT JieKIuid. OH ke MOXET MCIOJb30BaThCs U
JUTSL 3aKpeTJICHHsI TOJy4eHHOTO B ayauTopuu Matepuana. CamoctosTenbHas paboTa CTyISHTOB
IpeyCMOTpeHa Y4YeOHbIM IUIAHOM M BBINOJHAETCA B 00sd3aTeNbHOM TOpsAAKe. 3aJaHus
MPEAJIOKEHBI IO KaXK0M N3y4aeMOM TeMe U MOTYT FTOTOBUTHCSI MHJIUBUAYAIbHO WM B Tpymme. 1o
HEOOXOUMOCTH CTYJEHT MOXET 00pamiaThcs 3a KOHCYJIbTAallMel K MpernoaBarento. Brinonnenue
3a/IaHUI KOHTPOJIUPYETCS U OLICHUBAETCS MTPENO1aBATEIIEM.

Jlis  yCcHeurHoro CaMOCTOSITEJIBHOTO HM3Yy4€HHUsl MaTepuana CerofHs HCIONb3YyIoTCs
pa3iuyHble CPeACTBa OOYYEHHs, Cpeau KOTOPhIX 0CO00€ MECTO 3aHMMAIOT WH(pOpPMAalMOHHBIE
TEXHOJIOTUM PA3HOTO YPOBHSI U HANPABIEHHOCTHU: AJIEKTPOHHBIE YYEOHUKHU M KYPCHI JIEKIUi, 6a3bl
TECTOBBIX 3aJaHUI U 3a/1a4. DJIEKTPOHHBIA YUeOHHK MOXKET WHTETPUPOBATH B ce0€ BO3MOKHOCTH
Pa3IUYHBIX TMENaroru4ecKux IMPOTrPaMMHBIX CPEACTB: OOydYaloIIMX MPOrpaMM, CIPABOYHUKOB,
yueOHBIX 0a3 NaHHBIX, TPEHAKEPOB, KOHTPOIUPYIOMINX POrpamMM.

JIist  ycmemHoW OpraHu3alliid CaMOCTOSTEILHON paboThl BCE AaKTHBHEE INPUMEHSIOTCS
pa3HooOpa3Hble 00pa3oBaTelIbHBIE pecypchl B CeTH VIHTEpHET: CHCTEMbl TECTHPOBAHUS IO
Pa3IUYHBIM 00JIaCTSAM, BUPTYaJbHBIE JIEKINH, JTa00pAaTOPUH, IIPH ITOM IOJIH30BATENIO JOCTATOUHO
UMETh KOMIBIOTEP U MOAKIIOUeHUEe K HTEepHeTy IS TOTro, YTOOBI CBS3AThCS C MPETMOJaBATEIICM,
pelath BBIUMCIMTENbHBIE 3a7aud M MOJy4aTh 3HaHuA. Vcmosnb3oBaHWe ceTeil yCHIIMBAaeT poJib
CaMOCTOSITENIbHOW palbOoThl CTYJAEHTAa M TO3BOJSIET KapAWHAIBHBIM 00pa3oM H3MEHHTh METOAMKY
IpenoaaBaHusl.

CTyzneHT MOXET Moiy4aTh BCE 3aJaHUs U METOANYECKUE yKa3aHUs uepe3 cepBep. CTyaeHT
UMEEeT BO3MOXKHOCTb BBINIOJHATH pabOTy JoMa WM B ayAUTOpHH. boiblioe BoCHUTATENbHOE U
00pa3oBaTeNbHOE 3HAYCHHUE B CAMOCTOATEIBHOM YUeOHOM TpPYyJAE CTYACHTAa UMEET CaMOKOHTPOJIb.
CaMOKOHTpOJIb BO30YX/JaeT M TOJACPKUBACT BHHMAaHUWE W MHTEPEC, IMOBBIIIAET AKTHUBHOCTH
MaMSITH U MBIIUICHHUS, TT03BOJISIET CTYICHTY CBOCBPEMEHHO OOHAPYKUTh U YCTPAHUTH JAOIYIICHHBIC
OIIMOKY U HEIOCTaTKH, OObEKTHUBHO OMPEIENIUTh YPOBEHb CBOUX 3HAHUM, MPAKTUYECKUX YMEHHII.
Camoe [OCTYyNIHOE M TIPOCTOE€ CPEACTBO CAMOKOHTPOJIS C MPUMEHEHHEM HWH(POPMALUOHHO-
KOMMYHHKAIIMOHHBIX TEXHOJIOTUH - 3TO P TECTOB «on-line», KOTOphIE MO3BOJSIOT B PEKUME
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pPCAJIbHOTO BPEMCHH OIPCACIINTDH CBOH YPOBCHBb BJIAACHUA NMPECAMCTHBIM MATCPpHAJIOM, BLIABUTH
CBOH OIIMOKHU U IMOJIYYHUTh PEKOMEHJAIHNU 10 CAMOCOBEPIICHCTBOBAHUIO.

Memoouueckue pekomenoayuu no padome ¢ 1umepamypou

Bcro nutepaTypy MOXKHO pasleinuTh Ha Y4eOHUKH U y4eOHbIE MOCOOMS, OpUTHHAIBHBIE
Hay4Hble MOHOrpa)uyecKre UCTOUHUKH, Hay4YHble MyOJUKalUU B IEpUOANYECKOl nedatu. 13 Hux
MOYKHO BBIIETHUTD JINTEPATYPY OCHOBHYIO (PEKOMEHYEMYIO), OMOJHUTEIbHYIO U TUTEpaATypy IUis
yIIIyOJI€HHOTO U3y4YEeHUs AUCLUIUINHBL.

[Ipu pabGote c nuTepaTypoil HEOOXOAWMO YYHUTBHIBATH, YTO HMEIOTCA Pa3IMYHBIC BUIBI
YTEHUs, U KaXIbIM N3 HUX UCIOJIb3YEeTCs Ha ONPEESNICHHBIX Talax OCBOCHUS MaTepuana.

IIpeosapumenvHoe YTEHUE HANPABICHO Ha BBIABICHHE B TEKCTE HE3HAKOMBIX TEPMUHOB M
IIOUCK MX 3HA4YEHUs B CIIPAaBOYHOH jMTeparype. B 4acTHOCTH, pu YTEHUH yKa3aHHOH JHUTEpaTyphbl
HE00X0IMMO MOJIPOOHEHIIINM 00pa30M aHATU3HPOBATH TOHSATHSL.

Cke03H0e umenue TpeANoONaraeT MpoYTeHHe MaTepuana OoT Hadajga 10 KoHua. CKBO3HOE
YTEHUE JINTEPATyphl U3 MPHUBEIEHHOTO CIHMCKA JAaeT BO3MOXKHOCTb CTYAEHTY C(OPMHPOBATH CBOJ
OCHOBHBIX ITOHATUH U3 U3ydaeMoi 001acTH U CBOOOIHO BIaJI€Th UMHU.

Buvibopounoe — Ha060poOT, UMEET LENBI0 MOMCK U OTOOp Marepuaia. B pamkax AaHHOTO
Kypca BBIOOPOYHOE YTEHHUE, KaK CIOocO0 OCBOEHHUS COAEp)KaHUS Kypca, OJKHO HCIOJb30BaThCs
IPY TOATOTOBKE K MIPAKTUYECKUM 3aHSATHSM 10 COOTBETCTBYIOIIUM pa3eiiaM.

Ananumuueckoe umenue — 3TO KPUTHUECKUH pa30op TEKCTa C MOCIEAYIOLUIUM €ro
KOHCTIeKTUpoBaHHeM. OcCBOeHHE YKa3aHHBIX MOHATUH Oyner Hanbosiee 3(P(EeKTUBHBIM B TOM
cilyyae, eciid IIpU YTEHUU TEKCTOB CTYIEHT OyleT 3afaBaTh K 3TUM TEKCTaM BOIPOCHL. YacTb U3
3THUX BOIpocoB chopmynrpoana B @OC B nepeyHe BOIpocoB Aiisi codecenoBanus. [lepeuenp 3Tux
BOIPOCOB OTPaHHUYEH, MOITOMY Ba)XKHO HE TOJIBKO COJAEp)KaHUE BOIPOCOB, HO CaM IPHUHIMII
OCBOCHHMS JIUTEPATYPHI C TIOMOLIHIO BOITPOCOB K TEKCTAM.

Ilenbto usyuarowjeco 4TeHUs SBIAETCS TIIyOOKOE M BCECTOPOHHEE MOHMMaHUE y4eOHOMH
uHpopmanuu. ECTh HECKOIBKO MPUEMOB U3y4arOIIero YTCHHSL:

1.  Yrenue mo anroputMy mnpeirnonaraeT pasOueHue MHPOpPMAaLUU HAa OJOKH: Ha3BaHUE;

aBTOp; MCTOYHUK, OCHOBHAs HJES TEKCTa;, (PaKTUUCCKUI MaTepuai, aHalu3 TEeKCTa IMyTeM
COTIOCTABJICHUS UMEIOLIUXCSI TOUEK 3PEHHUS [0 pacCMaTpUBaEMbIM BOIIPOCaM; HOBU3HA.
2. Ilpuem mocTaHOBKHM BOMPOCOB K TEKCTY UMEET CIAEAYIOIINN alITOPUTM:

— MCIOJICHHO MPOYUTATh TCKCT, CTAPAsACh MOHATH CMBICII U3JIOKCHHOT'O;

BBIACINUTD KIIFOYCBBIC CII0BA B TCKCTEC,

MOCTapaThCs MOHATH OCHOBHBIE UJIEH, TOATEKCT U OOIIHI 3aMbICeN aBTOPA.
3. Ilpuem Te3mpoBaHMs 3akitodaeTcs B (POPMYIUPOBAHUM TE3MCOB B BHUJE TOJOXKCHHI,
YTBEPKJICHUM, BBIBOJOB.

[TogroroBka K 5K3aMeHy MJOJDKHA IPOBOJWTHCS HAa OCHOBE JICKIIMOHHOTO MaTepHala,
MaTepHuaja MPaKTUYeCKHX 3aHATUH ¢ 00s3aTelIbHBIM OOpalIeHHEeM K OCHOBHBIM Y4E€OHHMKaM IO
Kypcy. DTO MO3BOJMT MCKIIOYNTH OIIMOKM B IIOHMMAaHWN MaTepuaia, oOJerdyuT ero OCMbICICHHE,
IPOKOMMEHTHPYET MaTeprajl MHOTOUMCIIEHHBIMU IPUMEPAMHU.

8. Mameputmmo-mexuuuecxoe obecneuenue 0ucuunﬂuubl

8.1. Tpebosanus k MamepuarbHO-mMexHU4ecKkoMy 0becneueHuro

Jlna peanuzauuu pabodelt mporpaMMbl JTUCIUIUIMHBI UMEIOTCS ClIeHUaIbHbIE TTOMEUICHHS

JUISl IPOBEJICHMS 3aHATUM JIEKIIMOHHOTO U CEMHHApPCKOTO THUIMA, TPYMNIOBBIX W WHIWBUYAIbHBIX

KOHCYJIBTAlIMM, TEKYIIEro KOHTPOJISI U MPOMEXKYTOUYHOM aTTECTAl[MU, 4 TAKXKE IMOMEUICHUs IS

CaMOCTOSITENIbHOM pabOThl M MOMEIMIEHUS IJIs XPAaHCHHUS U MPOPUIAKTHYECKOTO OOCTY>KUBAHUS

o0opynoBanus. CrenuaibHble MOMEIIEHNs YKOMIUJIEKTOBaHbI CHENMATU3UPOBAHHON MeOenbio U

TEXHHUYECKUMHU CPEJICTBA OOy4YeHUSs, CIYKallUMH IS TpeACTaBlieHUuss WHGOpMAIUu OOJbIION
ayIUTOPHH.
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Jlnst IpoBeZieHUs 3aHATUI JICKITMOHHOTO THUIIA UMEIOTCS AEMOHCTPALIMOHHOE 000PYI0BaHUE
1 y4eOHO-HArJIsHBIE TTOCOOHS.
[Tpu npoBeneHUN 3aHATUI JTEKIIMOHHOTO/ CEMMHAPCKOTO THIA 3aHSATHIA UCTIONb3YIOTCS:
JAUUEH3UOHHOE NPOZPAMMHOE 0DecneueHnue:
- Ilponyktel Microsoft (Desktop EducationALNG LicSaPk OLVS Academic Edition
Enterprise) moamucka (Open Value Subscription);
AnTuBHupycHoe mporpammHoe obecneuenue Kaspersky Endpoint Security CranmapTHbIi
Russian Edition;
€80000HO pacnpocmpansembvle NPOSPAMMBL:
— Academic MarthCAD License - MareMaTH4ecKOe NPOrpaMMHOE OOECIICUCHHE,
KOTOpO€ MO3BOJISIET BBIMNOIHTH, aHAIU3UPOBATh BAKHEHIIINE NUHKEHEPHBIE PacyEThI
1 OOMEHUBATLCS MU,
—  WinZip st Windows - mporpamm ist CKaTHsl U PacliakoOBKH (aiiios;
— Adobe Reader myis Windows — porpamma jutst utenus PDF daiinos;
— Far Manager - KOHCONBbHBIN (DallIOBBI MEHEMKep JUIsl ONEPAallMOHHBIX CHUCTEM
cemeiictBa Microsoft Windows.
IIpu ocymecTBieHMH 00pa30BaTEIbHOIO MpoLEcca CTYAEHTaMM U IIpernojaBaTelieM
UCTIOJIB3YIOTCS Cleayrone HHPopMaunoHHo crpaBouyHble cucteMbl: OBC «AnlIudpoykcey, DbC
«Koncynprant crynenray, CIIC «KoncynpTant miocy», CIIC «"apaHTy.

8.2 Ocobennocmu peanuzayuu OUCYUNIUHbL Ol UHBANUOOE U JUY C OCPAHUYEHHBIMU
BO3MONCHOCAMU 300POBbS

JUis CTYAEGHTOB C OTrpaHMYCHHBIMH BO3MOXKHOCTSMH 3[0POBbsSl CO3JAHBI CIIELUAJIbHBIE
ycIoBUA A7 nofrydeHus oopazoBanus (aya. 145 I'K). B mensx 1ocTymHOCTH MOTy4eHHS BBICIIETO
o0Opa3oBaHus MO 0Opa30BaTEeNbHBIM MPOrpaMMaM HHBAJIUAAMU M JIMIAMH C OTPAaHUYEHHBIMU
BO3MOXXHOCTSIMH 3/I0POBbsI YHUBEPCHUTETOM 00€CIIEUNBACTCS:

1. AnbTepHaTUBHAS BepcHs oPHUITHATBHOTO caiiTa B ceTH «VIHTepHeT» 15 Cl1ab0BUIAIINX

2. JIns MHBAJIMIOB C HAPYIIECHUSIMU 3peHUS (CITaO0BUASIINE, CIICIIBIC)

- TNPHUCYTCTBHE aCCHCTEHTa, OKa3bIBAIOLIEro oO0ydaroleMycss HeOoOXOAMMYI0 IOMOLIb,
nyOnMpoBaHHE BCIyX CIPAaBOYHOW HHGPOpMAMKM O PACHHCAHUU YYEOHBIX 3aHATHNA; HAIU4HE
CPEICTB Il YCWUJICHUS OCTaTOYHOTO 3PEHHS, OpaiJIeBCKOW KOMIBIOTEPHONW TEXHHUKH,
BUICOYBEIMUUTENEH, TPOrpaMM HEBU3YaJIbHOTO JIOCTYIA K HHPOPMALIUH, IPOrPaMM-CHUHTE3aTOPOB
peun M Jpyrux TEXHHYECKHX CPEICTB NpHUeMa-nepeAayd yd4eOHoH HH(opManuu B JOCTYIHBIX
dopmax a7 CTyA€HTOB C HapyIICHUSMH 3PEHUS;

- 3aJJaHMsl JUIs BBIITOJIHEHMSI HA 3K3aMEHE 3a4UThIBAIOTCSA ACCUCTEHTOM,;

- TUCbMEHHBIC 33/1aHUS BBINOJHIIOTCA Ha Oymare, HaJMKTOBBIBAIOTCS AaCCHUCTEHTY
0o0ydJarommMmces;

3. JIns WHBaJIMIOB W JHII C OrPAHWYCHHBIMH BO3MOXKHOCTSMHU 3/0POBBSI IO CIYXY
(cmabocnpIramue, TIyxue):

- Ha 3aueTe/3K3aMeHEe IMPHCYTCTBYET ACCHUCTEHT, OKa3bIBAIOUIMM CTYIEHTY HEOOXOAMMYIO
TEXHUYECKYI0 IIOMOIb C YYETOM MHIMBUAYAJIBHBIX OCOOEHHOCTEH (OH IMOMOTraeT 3aHATh pabouee
MECTO, NIEPEBUTATHCS, TPOUUTATh U OPOPMUTH 3a/1aHUE, B TOM YHCIIE 3aITUCHIBAs MO JUKTOBKY);

- 3a4eT/3K3aMeH POBOJUTCS B MUCbMEHHOU opMme;

4. ]Jlns WHBaNUAOB W JHUIl C OTPAaHUYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS, HMMEIOIINX
HapylCHUs] OMOPHO-JBUTATENBHOTO ammnapara, CO3JaHbl MaTepUalIbHO-TEXHUYECKHE YCIIOBHS,
o0ecreynBaroIue BO3MOXKHOCTb OECIPENATCTBEHHOTO JOCTyNa oO0ydJamomuxcs B ydeOHbIE
IIOMEIIEHUs, OOBEKTYy NUTAHUSA, TYaJeTHblE W JpYrHe IIOMEIIEHUS YHHBEPCUTETa, a TaKXKe
npeObIBaHUS B YKa3aHHBIX NOMEIICHUSAX (HaJIMYhe PACHIMPEHHBIX ABEPHBIX MPOEMOB, MOPYYHEH U
JIPYTUX TPUCTIOCOOICHUI).

- TMCbMEHHBIC 3aJaHMs BBINOJHAIOTCA Ha KOMIIBIOTEpE CO CIEUATU3UPOBAHHBIM
IPOrpaMMHBIM 00€CIIeYeHHUEM MIIM HaIUKTOBBIBAIOTCS] ACCUCTEHTY;

- 10 YKEJIAHUIO CTYJIEHTa HK3aMEeH IMPOBOAMUTCS B YCTHOH (opme.
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OOyuaromuecs W3 YUCIA JIUI C OTPAHUYCHHBIMHA BO3MOXKHOCTSIMHU 3J0POBbSI 00€CIICUCHBI
3JIEKTPOHHBIMU 00pa3oBaTENbHBIMU pecypcaMu B (opMax, aJlaliTHPOBAHHBIX K OTPAaHUUYEHUSM UX
3/10pOBBA.
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ITpunoxxenue 1.

JIveT u3MeHeHMH (OMOJTHEHMIT)

B pabodyio mporpaMmy 1o AUCHUILTHHE «MomneKynspHas Guznka»
1o HamnpayieHuto noarotoBku 03.03.02 dusuka,
[Tpodunb: «MeauumHckas Gusuka» Ha 202_-202_ yueOHbIil roj

n/n

JaemeHT (myHkKT) PII/]

IlepeyeHb BHOCUMBIX U3MEHEHHH
(momoiHeHHit)

IIpumeyanue

OO6cyxeHa U peKOMEH/I0BaHa Ha 3aceiaHuu Kadenpbl TeopeTnueckoii u 3KCIIepuMEeHTaTbHON

bu3uKu

[Ipotokon Ne _ oT « _»

3aBenyrommii kageapoit

202_r.
/ M.X. X0KOHOB /
OJITUCH ®.1.0.
» 202 .
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[Ipunoxenue 2.

Pacnpeoenenue konmponvhvix meponpusmuii o petmur2080Ll cucmeme OYeHKu
ycnesaemocmu 00y4eHus

Ne KoHTpoJibHbIE MepONIPpUATHSA Makcumanbublid | Pacnipenesienue no
0as KOHTPOJIbHBIM
TOYKaAM
1. [Tocemenue 3ansTuit 10 1 Touka — 3
2 Touka -3
3 touka — 4
2. Komnoksunym 12 1 Touka — 4
2 Touka — 4
3 Touka — 4
3. TectupoBanue 15 1 Touka — 5
2 Touka — 5
3 Touka — 5
4. | IlpaxkTuueckue 3aHATUS, KOHTPOJIbHAS paboTa, 24 1 Touka — 8
pedepar (nHbIe HOPMBI) 2 Touka — 8
3 Touka — 8
S. 70 1 Touka — 23

UToro

2 Touka — 23
3 Touka - 24
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Ipuioxkenne 3.

Texyuuii 1 pyoe:KHbIH KOHTPOJIb

36-60 GamnoB 1o
UTOTaM TEKYILETO
U pyOeKHOTO
KOHTPOJIS, Ha
9K3aMeHe He Jai
IOJTHOTO ~ OTBETA

HA Ha  OJUH
BOIIPOC.
CTylieHT uMeeT

36-45 OamnoB 110
UTOraM TEKYILEro

U pyOeKHOTO
KOHTPOJIS, Ha
JK3aMCHE Jan
TTOJTHEIN OTBET
TOJIBLKO Ha OJIWH
BOIIPOC. [Ipu
pemieHun  3amad
oOyJarouics

0amIoB 1O HTOraM
TEKYIIEro n
pPyOEKHOTO KOHTPOJIS,
Ha  DJK3aMeHe  Jail
MOJHBIA  OTBET Ha
OJVH BOIIPOC u
YaCTUYHO
(TTOJTHOCTBIO) OTBETHI
Ha BTOPOHU.

Crynent umeer 46-60
0amIoB 1O HTOraM
TEKYIIEro n
PyOEKHOTO KOHTPOJIS,
Ha  DJK3aMeHe  Jai
MOJHBIA  OTBET Ha
OIMH  BONPOC  WIH
YaCTUYHO OTBETUJ Ha
o0a Borpoca.

Crynent

nuMeeT 1o uroram

60 OammoB 1O
WUTOTaM TEKYIIETO 1
pyOeKHOTO
KOHTPOJIS, Ha
DK3aMCHE Jan
IOJIHBIM OTBET Ha
OIUH BOIPOC U
YaCTUYHO
(IOJTHOCTBIO)
OTBETHII Ha
BTOPOM.

Crynent umeer 61
— 65 OamwioB 10
WUTOTaM TEKYIIETO 1
pyOeKHOTO

KOHTPOJIS, Ha
DK3aMCHE Jan
IOJHBIM OTBET Ha
OIMH BOINPOC H
YaCTUYHO OTBETHII

|CeMeCTp [Ikama oneHUBaHUA
0-35 6annos 36-50 GamnoB 51-60 GannoB 56-70 GamnoB

2 YactuuHoe [Tonmuoe nnu | [Tonnoe unu | [lonHoe moceuenue
noceleHne YaCTUYHOE TOCEIICHUE | YACTHYHOE ayJTUTOPHBIX
ayJIUTOPHBIX AyIUTOPHBIX 3aHATUU. | IOCEIICHUE 3aHATHUH.
3aHATHI. YactuuHoe ayAUTOPHBIX [Tonnoe
HeynoBnerBopute | BbIIIOJTHEHUE 3aHSATUH. BBITIOJIHEHUE u
JBHOE npakTuueckux pabdort. | [TomHoe 3aIuTa
BBITIOJIHEHHE Brinonnenue BBITIOJIHEHHE MPaKTUYECKUX
MPAKTUYECKUX KOHTPOJIBHBIX ~ Pa0OT, | MPaKTUYECKUX 3aHSTHH.
pabor. [Tnoxas | TecTOBBIX  3ajaaHuii, | padoT. Brinonnenue
MOJrOTOBKA K | OTBETHI Ha | BeimonHenue KOHTPOJbHBIX
0aruIbHO- KOJJIOKBUYME Ha | KOHTPOJbHBIX pabor, TECTOBBIX
PEUTHHTOBBIM OIICHKHU paboT, TEeCTOBBIX | 3aJaHH, OTBETHI Ha
MEPOIPUITHSIM. «YyAOBIIETBOPUTENBHOY» | 3aJJaHUN, OTBETHI | KOJUIOKBUYME Ha
Crynent HE Ha  KOJUIOKBUYME | OIIEHKH «OTIIUYHO.
JIOTTYCKaeTCst K Ha OLICHKHU
MIPOMEKYTOUHON «XOPOLIOY.
aTTecTaluu

HpOMC}KYTO‘IHaH aTTecranusa
Cemectp [IIxana oueHrBaHUA
HeynosnerBopu | VYI0BIE€TBOPUTEIBHO Xopouio OTan4nHO
TEIBHO (61-80 6annoB) (81-90 6ainoB) (91-100 6amnoB)
(36-60 6amnoB)
2 Crynent wumeert | CtyneHt umeetr 36-50 | Ctynent umeet S1- | CtyneHt umeer 61-

70 OaoB o
UTOTaM TEKYIIEro |
pyOexxHOTO

KOHTPOJIS, Ha
IK3aMEHe nan

MOJHBIA  OTBET Ha
OJMH  BONPOC U
YaCTUYHO
(MOTHOCTBIO)
OTBETWJI Ha BTOPOIl.
IIpu pemenun 3anau
MOKAa3bIBAET
riryookue
MaTepuara,
cBOOOTHO
UCIIONIb3YET
HEOOXOIUMBIC
bopMyITBI npu
peuieHuun 3amad,
pemieno 100% 3agau

3HaHUA
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JIOIyCKaeT
rpyObie OmMOKH,
JlaeT  HEBEPHYIO
OLICHKY CHTYalluH
U PEIICHO MeHee
50% 3anau.

TEKYIIEro n
pyOEKHOTO KOHTPOJIS
61-70  OammoB Ha
JK3aMEHE He  jJal
IOJIHOTO OTBETA HU Ha
OJIMH BOIIPOC.
OO0yvaromuiics
3aTpyaHSETCS c
MPaBUJILHON OIEHKOMN
MPEMIOKEHHON
3a7a4H, JaeT
HETIOJIHBIHN OTBET,
pemeHo 55% 3anay.

Ha BTOPOM.
CryneHnT umeer 66-
70  OamioB WO
UTOTaM TEKYIIETO U

pyOexxHOTO
KOHTPOJIS, Ha
JK3aMeHe nan
TOJIHBIN OTBET
TOJIbKO Ha OJUH
BOIIPOC. IIpu
pelieHnn 3a1aqy
oOyuaroruics
MOKAa3bIBACT
TBEpAbIE  3HAHUS
MaTepuana,
IPaMOTHO ero
U3JIaraer, HO
JIOTTYCKaeT
HE3HAYUTENIbHbIE
HETOYHOCTH B

nporecce perneHus
3aaad, peuieHo 70%
3amaq
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