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AHHOTanus pado4yeid MporpaMMbl JUCHUILJINHbBI

Huctumuinaa  MonekynsipHas  ¢u3MKa BXOJUT B 6a3z06yt0  4acTh
oOpazoBaTeIbHOM TporpaMmbl bakanagpuama 1o HanpasiaeHuto 03.03.02 «duszukay

JucnuminHa peanusyeTcs Ha ¢uznueckoM Qakynbrere Kadenpoit OOmias u
TeopeTuyeckas pusnka.

ConepkaHne NHUCIMIUIMHBI OXBAaThIBAET KPYr BOIMPOCOB, CBS3aHHBIX C
U3y4YCHHEM CBOWCTB Te€J, OOYCIIOBJICHHBIX BHYTPEHHHM CTPOCHHEM U COCTOSHUEM
ITHX TeJI, CHJIaMU B3aUMOACHCTBHSI MEXIY YaCTUIIAMU TEJl.

JucuunnuHa HaneneHa Ha  (OPMUPOBAHHE — CIEAYIOUMX  KOMIETCHLIUN
BbImyckHuka: Oomenpodeccuonanbubix: OIIK-3

[IpenogaBanmne NUCIUIUIMHBI PEyCMaTPUBACT MPOBEACHUE CIECIYIOIINX BHIOB

Y4eOHBIX 3aHATUH: 1eKyUU, NpaKmuiecKue 3aHamus, camocmosmenbHas paboma.

Pabouast mporpamma IUCHMIUIMHBI MPEAYyCMAaTPUBAET IPOBEACHHUE CIEAYIOIINUX
BUJIOB KOHTPOJISI YCIIEBAEMOCTH B popMe — KommpoavHas paboma, korroksuym. U
MIPOMEKYTOUHBIN KOHTPOJIb B GOpME — IK3aMeHd.

O0beM MUCHIUIUIMHBI 4 3a4eTHBIX €IMHUII, B TOM YHCIIC B aKaJeMHUYECKUX dacax
1o BUaM y4eOHbIX 3aHATHi -144 yaca.

Cemec YueOHbIe 3aHATHS ®opma
Tp B TOM YHCJIE IPOMEKYTOUHOMN
Bcero KonrakTHast paboTa 00ydaromuxcs ¢ mpenojiaBareieM CPC, aTTecTaluu
Bce U3 HUX B TOM (3auer,
ro | Jlekn | JlaboparopH | Ipaktiueck | KCP | xoncymsr | umcie | AuddepeHuupos
uu BI€ 3aHATHS | W€ 3aHATHS anuu IK3aM aHHBIA 3a4er,
eH IK3aMeH
2 144 72 36 36 36/36 DK3aMeH

1. e ocBOeHUS TUCHUTIINHBI

[lenssMu ocBoeHUs AMCHUIUIMHBI «MosekymnsipHas (U3MKa» SBISETCS CO3JaHUE
byHIaMeHTaIbHOM ~ 0a3bl 3HAHUM, HA OCHOBE KOTOPOW B JaJbHEUIIIEM MOXKHO
pa3BuBaTh OoJiee yIiyOJICHHOE W IIEJICYCTPEMIICHHOE U3yUYCHHE pa3ieioB (U3UKHU B
paMKax TEOPETUYECKON (PU3MKH — CHEHAIM3UPOBAHHBIX TUCUUIUIMH. MoseKysapHas
bu3MKa SBISETCS OAHUM U3 pa3esioB o0mIeil GU3MKu, KOTopas ABJISIETCSI OCHOBHBIM B

oO1el cucTeEME COBPEMEHHOW MOATOTOBKU (PU3UKOB — MPO(HECCHUOHATIOB.
3ajmavyaMy JMCLUMIUIMHBL SIBJSIIOTCA: BO-TIEPBBIX, 3Ta MHUPOBO33pEHYECKass U
METO/I0JIOTHYECKasl HalpaBIEHHOCTh Kypca. Heobxoaumo HopMupoBaTh y CTYJICEHTOB
€AVHYI0, CTPONHYI0, JIOTHYECKU HEMPOTUBOPEUYHMBYIO (U3UYECKYI0 KapTUHY
OKpPYXaIoIero Hac Mupa mnpuponbl. [ns 3Toro 00600MHTH SKCIEPUMEHTAIBHBIE
JTAaHHBIE ¥ HA X OCHOBE MIPOM3BECTH MOCTPOCHUE MOJENEeH HaOII0/1aeMbIX SBICHUN
CO CTpOrMM OOOCHOBAaHHMEM TPUOIMKEHUNM W pPaMOK, B KOTOPBIX OSTH MOIYJH
NeHcTBYIOT. BO BTOpBIX, B pamMKax eAMHOTO TMOJXO0Ja KIACCUYECKOW (HU3UKU
HEOOXOJIMMO paccMaTPUBATh BCE OCHOBHBIC SIBIICHUS W MPOIIECCHI MPOUCXOSIINE B
MIPUPO/JIC, YCTAHOBUTH CBSI3b MEKy HUMH, BEIBECTH OCHOBHBIE 3aKOHBI U MOTYYUTh UX
BBIPAKEHHE B BUJE MATEMaTHYECKUX YPABHEHHU, B TPETbUX, HEOOXOJIMMO HAy4YUTh




CTYACHTOB OCHOBaM IIOCTAHOBKH W IIPOBCACHHA (l)I/ISI/I‘-IeCKOFO 9KCIICPUMCHTA C
MNOoCJICAYIOIIUM aHaJIu30M U OH@HKOﬁ IMMOJIYUYCHHBIX JaHHBIX.

2. Mecro nucuuninnbl B cTpykrype OIIOII 6akanaBpuara

Hucuunnuna «Modsekyasipuas ¢u3uka» BXOIUT B 0a30ByI0 4acTh
obpa3zoBaTebHON MporpamMMbl OakanaBpuata mo HanpasjeHuo 03.03.02 «Ddwuszukan
U SIBJISIETCA 00s3aTEIBHOM AJIsI U3YUYCHUSL.

JucuunnvHa uzyyaercs Ha 1 Kypce BO 2 ceMecTpe.

Jua u3ydenusi qucHuIUIinHbl «MosekyasipHas (M3UKa» CTYAEHT J0JIKEeH
3HATh: OCHOBHBIC MMOHSATHSA U METOJbI MATEMATHYECCKOTO aHAIH3a, IMTHEHHON anreOphl,
JTUCKPETHOM MatemaTukH; aud@depeHaibHOe W HUHTErpaibHOE HCUYUCIICHUS,
rapMOHUYECKH aHanu3; auddepeHInaibHble YpPaBHEHUS; YHMCICHHBIE METO/IbI;
GYyHKIMM KOMIUIEKCHOTO TEPEMEHHOI0; JJIEMEHTHl (DYHKIIMOHAIBHOTO aHAJIN3a;
BEPOSATHOCTh U CTATUCTHUKY; CIy4YalHbIE MPOLIECCHI, CTATUCTHYECKOE OLECHHUBAHUE U
MPOBEPKY THUIOTE3; CTATUCTHYECKUE METOJbI 00pabOTKU HKCIIEPUMEHTAIBHBIX
nanueiX.  [lonstue  uwHOpmanuu; NOporpaMMHBIE  CPEICTBA  OpraHU3AlUU
UHOOPMAIIMOHHBIX  TPOIIECCOB;  MOJENM  penieHuss  (QYHKIHOHAIBHBIX U
BBIYHMCIIUTENBHBIX 3a/1ay; SI3bIKM MPOrpaMMHpPOBaHUs; 0a3bl JaHHBIX; JOKAJIbHBIC U
riobanbHbie ceTd IBM; MeTo b1 3a1uThl HH(MOPMAITUH.

Onucanue JOrM4eCKOH M COAepPKaTeIbHO-METOANYECKON B3aMMOCBA3H C
apyrumu yactsavu OITOII (aucuumiauHaMu, MOIYJISAMHU, IPAKTHKAMH)

SABnsASCh CaMOCTOSATENbHOW Yy4eOHOM JAUCHUIUIMHOM, KypC MOJEKYJISIPHOM
¢u3uKKM, HEe OoTopBaH OT JApPyrux JAucuuiuinH. Haobopor, cyiecTByeT
MEXIMCIUIUIMHApHAs CBsi3b. Hampumep, ucrtopust Pusnku, Kak Hayk, JAE€T MHOTO
MPEKPACHBIX TPUMEPOB TAKOTO PO/JIaA.

Huxe cnenyroT HEKOTOpBIE Pa3bsICHEHUS, KOTOPBIE SIBISIOTCS BAXXHBIMU IS
MOHUMAHUSI TOTO, KaKhe 4YUCTO (U3UYECKHE MOMEHThI OCOOCHHO OTMEYaeTcs IMpHU
MPOXOXKIEHUU TOTO UM UHOTO pa3zena.

Baxneitmeli gacteio ''JluHamuka'' sSBISIOTCS pa300p ypaBHEHHs JIBHIKCHUS B
HBIOTOHOBCKOW (popMe B JCKAPTOBOW CHCTEME KOOPJAWHAT W JIEMOHCTPAIHS €ro
pelieHrs Ha psiie TPOCThIX MPUMEPOB: 3aMEJICHUE IBUKEHUS MATEPUATbHBIX TOUEK
noj JCHCTBHEM CyXOro W BSI3KOTO TpPEeHHs W T.J. ODJIEMEHTapHBIX 3HAHUM TIO
MaTeMaTHYECKOMY aHaJIu3y, KOTOPbIMU CTYJIEHTHl OO0JaJaroT, JJii ITOTO BIIOJIHE
JIOCTaTOYHO.

IIpu popmynupoBaHMU 3aKOHA COXPAHEHUs] UMITYJIbCAa HAJl0 MOAYEPKHYTh, YTO
ATOT 3aKOH SIBJIAETCS OoJjiee OOIIMM, YeM TpeTuil 3akoH HbploTOHA, M BBITIOHSETCS, B
YaCTHOCTH, W B KBAHTOBOM MEXaHUKE, TJI€ TOHSITHE CHUJIBI TepsSieT CBOM CMBICI.
Crnenyer Takxke oOpaTWuTh BHUMAaHHE Ha TO, YTO BBEJCHUE (PU3NUYECKOW BEIMYMHBI -



UMIYJBC - MO3BOJSET 3anucath nuddepeHnanbable ypaBHEHUS IBIKEHUST KaK NSt
MaJIbIX, TaK U JJIs1 OONBIINX CKOPOCTEH B €AMHON dopMe.

Ha camocTosiTeIbHYI0 pa00Ty CTYJICHTOB BBIHOCSTCS MepepadoTKa MaTepHalioB
JCKIMH W CEMHUHApPCKUX 3aHITHH, MOATOTOBKA K JIAOOPaTOPHO-TIPAKTHYCCKUM
3aHATUSAM W 00pabOTKa WX pe3yJbTaTOB M COCTaBIICHHE OTUYETOB, pEIICHHE 3a7ad U3
npejaraeMoro kageapoi Crmcka.

B kadecTBe caMOCTOSTENIBHON paOOThI MOXKET OBITh PEKOMEH/IOBAHBI HAITMCAHHE
OTHOTO- JBYX (3a cemectp) pedepaToB mo TemaMm OIM3KUM K poxy Oymymiein
JIESITEIbHOCTH CTYICHTOB U CBSI3aHHBIM C NMPUMEHEHHEM (U3NYECKUX MPUOOPOB HIIU
OOIINX 3aKOHOMEPHOCTEH.

OcBoeHME  JHMCHUIUIMHBI ~ «MOJIEKYJsIpHas  (U3HUKa»  SBISIETCS KaK
OpeauiecTByromee A OoOHIenpOpEeCCHOHANBHBIX  TUCHUIUIMH W PEIICHUS
po(eCcCUOHANIBHBIX 3a/1a4.

3. Komnerenuun ody4arouierocsi, opmMupyemsolie B pe3yJabTaTe 0CBOCHHUS
AUCHHUIIMHBI (IepeYeHb IVIAHMPYEMBbIX Pe3YJIbTATOB 00y4YeHHs).

Kona HaumenoBanue
Ilnanupyemblie pe3yabTaThbl

KoOMIIeTeHIuH | KoMmmneTreHuu u3 ®I'oC 5

u3 ®rocC BO BO ooyHeHIH

OIIK-3 CIIOCOOHOCTH MCIIOJIE30BaTh 3namb: OCHOBHBIC ITOHSTHS, 3aKOHBI U
6330BBI€ TCOPCTUYCCKHC MOacIn MOJ'IGKy.]'ISIpHOﬁ (1)I/ISI/IKI/I;
3HAHUA (bYHJIaMeHTaJ'II)HI)IX OCHOBOIIOJIararomue npeacTaBICHUs O
pa3aciioB O6H.I€I‘/JI n TCIIJIOBBIX SABJICHUAX, (1)I/ISI/I‘IGCKI/IX
TeopeTH‘IGCKOﬁ (i)I/ISI/IKI/I JJIA BEINYHNHAX, XapaKTepmy}ome TCIIJIOBBIC
pelicHusd HpO(i)eCCI/IOHaJIBHBIX SABJICHUA U UX U3MCPCHHUU,
3ama4 BEPOSATHOCTHBIN XapakTep MOBEICHUS

OOJIBIIUX MOJEKYISIPHBIX CHCTEM,
CTaTUCTUYECKHI U TEPMOJIUHAMHUYECKUA
CHOCOOBI MX OMHCAHUS, DIIEMEHTapHbIE
MaTeMaTUYECKUE MPECTABICHUS O
BEPOSATHOCTH, PA3IMYHBIX CIIOCO0aX ee
pacuera, MOHITUH MaTeMaTUuYECKOrO
OKUJAHUS U TUCTIEPCUH, PYHKIIHIA
pacrnpeneneHus, 3aKOHbl TEPMOIMHAMUKHA
1 UX CTATHCTHYECKOE 0OOCHOBAHHE,
MOHSTUE YHTPOMUU, TEPMOANHAMHUYECKON
TeMIepaTypbl, GyHKINUNA COCTOSTHUS
CHCTEMBI, 0a30BbIC TTOHATHS 00
ypaBHEHUAX MepeHoca, (ha30BhIX
nepexoaax.

Ymems: npuMeHsITh 3aKOHBI




MOJICKYJISIPHOHM (DU3HUKH K PEIICHHUIO
pa3IUYHBIX 3a/1a4 Ha
MEKIMCIUTUTMHAPHBIX TPaHUIAX
MOJIEKYJISIPHOM (PU3HMKH ¢ APYTHUMHU
00JIacTsIMM 3HAHUH, CTAaBUTh U PEIIATh
MIPOCTEUIINE IKCIIEPUMEHTAIBHBIC 3a71a41
110 MOJICKYJISIPHOH (DU3HKE; TOHUMATh,
U3JIaraTh U KPUTUYECKH OLICHUBATh
0a30By10 o0medu3nIecKyro HHPOPMAIIHIO
B 00JIACTH TEIUIOBBIX SIBIICHHUH B
MaKpOCHCTEMaXx; UCIIOJIb30BaTh 3aKOHBI
MOJIEKYJISIPHOMN (PU3HMKH U1 peLIeHuUs
TUIMYHBIX 32124 U OLICHUBATh
MOJTyYCHHBIE PE3YIbTATHI; CTABUTH U
pemarh MPOCTEUIINE IKCIICPUMEHTATbHBIC
3aJ1a4M 110 MOJIEKYJIIpHOU (hr3uKe
Bnaoems: MeTonamu HaOIrOICHUS
SIBJICHH, 00YCIIOBJICHHBIX TEIIJIOBBIM
MOJICKYJISIPHBIM JIBHDKCHHEM,
METOI0JIOTMYECKHUMHU BOTIPOCAMHU
TEOPETUYECKOTO OMUCAHUS TETIJIOBBIX
SIBIICHUI; QU3MYCCKIMH U
MaTeMaTHYECKUMH METoIaMH 00paboTKH
¥ aHanu3a nHpopmaluu B 00J1acTu
TETUIOBBIX SIBIICHUN B MaKpOCHCTEMAX;
METO/IaMH M IIPHEMaMu
HKCHEPUMEHTAIBHOTO HCCIIEIOBAHUS
TEIUIOBBIX SIBIICHUH.




4. O0beM, CTPYKTYpPa M cOJep:KaHue TUCHUIIHHBI.
4.1. O6beM TUCHUILIMHBI cOCTaBIsIeT 4 3aueTHRIX equHull, 144 akageMHUYeCKUX J4acoB.
4.2. CTpyKTypa AUCHMILUIHHBI.

Buabi yueOHo ®opMbI TEKYLIETO
Pa3neJibl 4 TeMbI padoThI, BKJIKOYAs g KOHTPOJIst
Ne AUCHHUIIIMHBI « CaMOCTOATECIBbHYIO L§ ycreBaeMocTH (no
n/n = paboTy CTyAEeHTOB H = Hedenam cemecmpa)
o g TPYA0E€MKOCTH (B EE dopma
2 g Jacax) 2 NPOMEeKyTOYHOM
5 = = 2 aTTecTanuu (no
© E b 2. = S| B cemecmpam)
) D = é =% 5
= o | & | 5 = S| 3
= | £5 &38| 58| 2
2 a2z S 5Z|0
é é" 2 B 2l X O
Mopayas 1. lIpeamer mosiekyasipHoii ¢pusuku. Teopus naeaabHbIX ra3oB
1 [Ipeamer 2 1 2 YcTHbIi omnpoc,
MOJIEKYIISIPHOI 2 |2 MIPOBEPKA JOMAIITHETO
((N7371978 3aJaHud,
Craructuueckue CaMOCTOSTEIIbHAS
3aKOHOMEPHOCTH | paboTa, KOHTPOJIBHAS
OTNMCAaHUE  CHCTEMBbI paboTa, KOJUIOKBHYM.
MHOTHUX YaCTHIL.
DNeMEeHTBl  Teopuu
BEPOSITHOCTEH.
Mopenb HI€aIbHOTO
rasa.
2 Pacnipenenenne 2 2 2 2 1
MOJIEKYJI ~Taza 10
CKOPOCTSIM.
3 Kunemarnueckne 2 3 2 2 1
XapaKTePUCTUKU
MOJICKYJISIPHOTO
JIBUKEHHUSI.
4 MonekynsipHas 2 4 2 |2 1
Teopus JaBJICHUS
UJICATLHOTO ra3a.
5 [Tonstue 2 5 2 2 1
TEMIIEPATYPHI
6 UneanpHplii T1az Bo | 2 6 2 2 1
BHEITHEM
MOTEHIIUATHHOM
ToJre.
7 SIBnenus nepeHoca. 2 7 2 |2 1
HUmoeo no mooynwl: 14 | 14 8
Moayanb2 . TepmoanHaMU4ecKHii METOX
8 TepMoauHaMuyecKuit | 2 8 2 2 2 VcTHBIIT ompoc,
MOJIXOJT K OIMCAHUIO MPOBEpPKa  JTOMAITHETO
MOJIEKYIISIPHBIX 3a/laHus,
SIBJICHUU. CaMOCTOSITEIIbHAS




9 [TepBoe Hayayio | 2 9 2 |4 4 paboTa, KOHTpPOJIbHAS
TEPMOIMHAMHUKH. paboTa, KOJUIOKBHYM.

10 | Huknmuaeckue 2 10 (4 |4 4
mpoueccsl.  Bropoe
HAYaJo
TEPMOUHAMUKHU

11 | [lonstue H»HTpONUU | 2 11 |2 |2 2
TEPMOJIMHAMUYECKOMN
CUCTEMBL.

Hmoeo no 2 mooyno 12 | 12 12
Moayas 3. Peasbnblie raspl. 2Kuakoctu TBepaplie Tesia. @a3oBble nepexoasbl.

12 | PeambHble Ta3pl W | 2 12 |4 |4 4 VYerubii ompoc,
KUJKOCTH. MIPOBEpPKa  JTOMAIITHETO
VYpaBuenue Ban-aep- 3aJaHus,

Baannca. CaMOCTOSITeNbHAs

13 | I[ToBepxHOCTHBIE 2 13 |12 |2 4 paboTta, KOHTpOJIBHAS
SIBIICHUS B paboTa, KOJUIOKBHYM.
KUJKOCTSX.

14 | Teepasbie Tena. 2 17 |2 2 4

15 | ®dazoBbie 2 18 |2 2 4
MIPEBPAITCHHSI.

Hmoeo no mooynio 3: 10 | 10 16

Monyas 4. [IpomexxyTouHas aTTecTanus

IIoxnroroska K| 2 19- 36 OK3aMeH
HK3aMEHY 20

Hmozo no mooynio4: 36

HUTOI'O: 36 | 36 72

4.3. Conep:kaHue NIMCHUILIMHBI, CTPYKTYPHPOBaHHOE 10 TeMaM (pa3eaam).

Mooynw 1. Ilpeomem monexyaapnoii gpusuxku. Teopus uaeajbHbIX ra30B

Tema 1. Ilpeomem monexynsapHou ¢uzuxku. Cmamucmuyeckue 3aKOHOMEPHOCMU
U OnuUcCaHue CUcmemvl MHO2UX dacmuy. Diemenmvl meopuu eeposimuocmeu. Moodenw
UoeanbHo20 2asa.

[Ipeamer monexkymsipHod ¢u3uku. OCHOBHBIE SKCHEPUMEHTAbHBIE (HaKTHI,
CBUJIETEJIbCTBYIOLIME O JHCKPETHOM CTPOCHHM BEUIECTBA. TEIIOBOE IBUIKEHHE C
TOYKHU 3PEHHUS MOJEKYJSIPHBIX MpeacTaBlieHuil. Macimtadbl pU3MYECKUX BEJIUYWH B
MOJIEKYJIIPHOM Teopuu. Macchl U pasMepbl Mosiekyi. Yucimo Aoraapo. OcobeHHOCTH
MEXKMOJIEKYJIIPHOTO B3aUMOIEHCTBUS. ATperaTHble COCTOSTHUS U XapaKTep TEIIOBOTO
JIBIDKCHUS B razax, )KUJIKOCTIX U TBEPJBIX Teax.

CTaTUCTHYECKHE 3aKOHOMEPHOCTH W OINKMCAHUE CHUCTEMbl MHOTHX YacTHII.
MakpocKonu4eckoe U MHUKPOCKOIMYECKOE COCTOSIHUE CHUCTEMBI. DJIEMEHThI TEOPUHU
BEPOSTHOCTEH: TMOHATHE CIIy4allHOTO COOBITUS, JOCTOBEPHBIE U HEBO3MOKHBIC
COOBITHSI, TMPOTUBOIOJIOXKHBIE COOBITHS. CiydaiiHble BEJTWYUHBL: JIUCKPETHBIC U
HEIpephIBHbIE. BEpOSITHOCT W IIJIOTHOCTh BEPOSTHOCTH CIYyYaWHOTO COOBITHS.
CnoxxeHre BEPOSATHOCTEH  B3aMMHO  HCKJIIOYAIONIUX  COOBITHI, HOPMHUPOBKA
BEPOSITHOCTH, HE3aBUCUMBIE COOBITHSI, YMHOKCHHE BEPOSTHOCTEH, CpEeTHUE 3HAYCHUS
JUCKPETHO W HEMPEPHIBHO HU3MEHSIONIMXCS BEIMYMH, MATEMaTUYECKOE OXHUIAHUE,




AUCIICPCHL. MOJ’ICKYJ'I}IpHaH CUCTCMa KaK COBOKYIIHOCTb YaCTHI[ M KaK CILJIOIIHAasA

cpena. TemnoBoe paBHOBECUE CUCTEM. Y CIIOBHSI pABHOBECHS.

Mopens uaeanbHOro ra3za. PaBHOBECHOE MPOCTPAHCTBEHHOE paCIpEICICHUE
YacTHUI] MJIeaJbHOTO Ta3a. buHOMHHaNBbHOE pachpeneneHue (pacmpeneieHue
bepnymm). Ilpenenbhbie caydan OMHOMHHAIBHOTO PAaCHpECNICHUs: paclpeaeeHus
[Iyaccona u T'aycca. ®@nykryanum IUIOTHOCTH MACAIBHOrO rasza. ManocTe
OTHOCUTEIBHBIX (PIYKTYaIIHiA.

Tema 2. Pacnpedenenue mMonekyn 2asa no CKOPOCHIM.

Pacnipenenenne Makcgenna. XapakTepHbIe CKOpPOCTH MOJIEKYJIL:
HAauMBEpOSITHEHIIAs,, CpEOHsA W CpPEAHEKBAJpaTU4HAs CKOPOCTH MOJEKYJ rasa.
Pacnpenenenre MOJIEKyJl IO KOMIIOHEHTAaM CKOpocTeil. Hactora yaapoB MOJIEKYII O
CTEHKY. Yucimo MOJEKyd B pa3iWyHbIX Yy4yacTKax pacrpeneneHus Makcsesa.
DKcnepuMeHTANIbHAS IPOBEPKA pacnpeaeracHuss Makcseia.

Tema 3. Kunemamuueckue xapakmepucmuxku MOJAEKVIAPHO2O OB8UNCEHUS.

KunemaTnueckue XapakTepUCTUKH MOJIEKYJISIPHOTO JIBHKEHHUs. CTONKHOBEHUS
MoJieKyn B raze. JlimHa cBobogHoro npodera. Cpeassist AjinHa CBOOOJHOrO mpobera
Monekynasl rasa. Yacrora coymapeHuid. ['azokmnernmueckun nuamerp. PaccesHue
MOJIEKYJIIPHBIX MTy4KOB B Tra3e. OTHOCUTEIBHOE YHUCIO MOJIEKYJI, MPOJICTAIOIMINUX MYTh
0e3 CTONKHOBEHUHU. TeopemMa 0 paBHOMEPHOM paclpeIeICHU KUHETUYECKON YHEPTUU
1o cTeneHsM cBo0obl. bpoyHoBckoe nBHkeHHe. PopMyna DHIITEHHA.

Tema 4. Monexynapuas meopusi 0asnenusi U0eaibHo20 2a3d.

MonekynspHas Teopus AaBIEHUA HICATBHOro0 rasa. OCHOBHOE YpaBHEHUE
KMHETHYECKOW TEOpUHU Ta30B. YPaBHEHUE COCTOSHUSA UACAIBHOIO Ta3a (ypaBHEHHUE
Kunaneitpona — MenneneeBa). 3akoH JlanbroHa. 3akoH ABOTajpo.

Tema 5. llonamue memnepamypul

[lonarne  Ttemneparypbl. [IpUHIMOBI ~ KOHCTPYMPOBAaHUS  TEPMOMETpA.
TepmoMeTpruyeckoe BEIIECTBO W TEPMOMETPHUUYECKAs BEIUYMHA. OMIIMPUYECKUE
mkaibel Temreparyp. [llkana remnepaTyp Ha OCHOBE CBOMCTB HUIEAIbHOIO rasa.

Tema 6. Hoeanvhuiil 2a3 60 eHewinem NOMEHYUAILHOM NoJle.

NneansHpli Ta3 BO BHEIIHEM IIOTEHIMAIbHOM mnoiie Pacnpenenenue
bonbsimana. bapomerpuueckas dhopmyna. Atmocdepa manetr. Onbitel [leppena mo
OMpeleNeHnto  nocTositHHoM  bonbiMmana (uucna  ABorazapo). Pacnpenenenue
Makcsemnina — bonsimana.

Tema 1. Henenus nepenoca.

Makpockonuyeckue aBienus nepenoca. JAuddysus: 3akon @uka. Buyrpennee
TpeHue (rmepeHoc umirynbca): 3akoH HpioroHa - Ctokca. TemionpoBOAHOCTh: 3aKOH
®ypre. YpaBHeHue mnepeHoca. SBineHue nepeHoca B razax. CBsa3b K03(PQPUIMEHTOB
NepeHoca € MOJIEKYJSIPHO KHHETHYECKMMHU XapaKTepuCTUKaMu Taza. CBs3b MEXAY
kod(ddurmenTaMu mepeHoca M UX 3aBUCHMOCTh OT TEMIEpPaTypbl W TUIOTHOCTH.
Oco0eHHOCTH TPOIIECCOB MEPEHOCA B )KUJIKUX U TBEPABIX Telax.

Mooynv23. Tepmoounamuyeckuii memoo

Tema 8. Tepmoounamuueckutl n00X00 K ONUCAHUIO MONEKVIAPHbIX S8EeHUII.

TepMOIMHAMHUYECKHM TMOJAXOJ K ONHMCAaHUK) MOJEKYJSIPHBIX  SIBICHUMU.
Tepmonnnamuueckne mnapameTpsl. HyneBoe Hadano tepMmoauHamuku. [lonstue
TEPMOJIMHAMHYECKOTO paBHOBecUs. [IpMHLMN TepMOAMHAMUYECKON aJAUTHUBHOCTH.
duznyeckre OrpaHUYEHUs TepMOAMHAMHYeckol Teopuu. KBasucraTtuueckue



npoueccel. O0patumbie U HeoOpaTuMble mporecchl. [loHaTHe (QYHKIMU COCTOSHUS.
TepmoauHaMuueckoe onpeiesieHue BHyTpeHHel sHeprun. Temnsora u padora.

Tema 9. Ilepoe Hauano mepmoOUHAMUKU.

Buyrtpennsisi sHeprusa. Tersora u pabora. [lepBoe Hadamo TepMOAMHAMUKH.
TennoéMKocTh cUCTEMBI. TemI0eMKOCTh UAeaIbHOro raza. CBs3b TEIIOEMKOCTH ras3a
C YHUCJIIOM CTeleHell CBOOOJbI MOJIEKYJ. OKCIepUMEHTaldbHas 3aBUCUMOCTh Cv
WJICAJIbHOTO Ta3a OT TeMIeparypsl. Y paBHeHue Maiiepa. [lomurponnueckuit mporuecc.
VYpaBHEHHE MOJIUTPOINBI U €r0 YACTHBIE CIIy4au: U30TEPMUUYECKUM, N30XOPUUYECKHM,
n3obapuueckuii, agnadarnyeckuii. Pabora B 3THX mporeccax.

Tema 10. [uxnuueckue npoyeccvl. Bmopoe nauano mepmoounamuxu.

[uknuueckue mporeccol. [IpeobpazoBanue TemioTsl B padoTy. Harpesarensp,
pabouee Teno, xonomwinbHUK. Koaddumuent monesnoro aeiictBusa. TermnoBoi
npuratens W xomomunbHas wmamwmHa. [lukn Kapno um ero KIIZI. Hepasenctso
Knasuyca. Bropoe Hauwano tepmoauHamuku. @opmynupoBka Knazmyca nm TomcoHna
(KenpBuHa). IX SKBUBaJIEHTHOCTb.

Tema 11. Ilonamue sumponuu mepmoOUHAMUYECKOU CUCEMDL.

IloHATHE DHTPONIMU TEPMOAUMHAMUYECKON cuCTEMBI. DOPMYIMPOBKHA BTOPOTO
Hayana TepmoauHamMuku Kraysumyca m Tomcona (KenpBuHa). 3akoH BO3pacTaHUs
OSHTPOIIMM B HEPABHOBECHOM MW30JIMPOBAHHOW cucreMme. llpupamienue sHTpoOnMU
cucrteMbl. OCHOBHOE ypaBHEHHE TEPMOJUHAMHUKU JUIsl OOpAaTHMBIX IPOLIECCOB.
OHTponssT W BEPOATHOCTb.  MHKpPO- M MaKpOCOCTOSIHHASI ~ CHCTEMBI.
Tepmonunamuueckass  BepoATHOCTh. [IpuHmmn  boneumana.  CraTtuctudeckas
WHTEPIIPETALNs BTOPOr0 Ha4aJla TEPMOJANHAMUKH. TEepMOINHAMUYECKHAE IOTCHINAIIBI.

Mooyns 3. Peanvnuie 2azvl. Kuokocmu. Teepovie mena. @azoewvie nepexoonl.

Tema 12. Peanvhvie eazvl u sicuokocmu. Ypaeuenue Ban-oep-Baanvca.

PeanbHbie Ta3pl W KUIAKOCTH. CHIIBI MEXMOJIEKYJISIPHOTO B3aWMOJICHCTBUSI.
[Torennuan Jlennapaa-/[>xonca. YpaBuenue Ban-nep-Baanbca. BHyTpeHHss sHeprus
raza Ban-nep-Baambca. W3orepmbl Ban-gep-Baanbca u  3kcnepuMeHTabHbIE
M30TEpPMBl peanpHOro raza. Kpuruyeckoe cocTosHHE. 3aKOH COOTBETCTBEHHBIX
cocrosiHuid. OO0macTb JBYX(a3zHbIX COCTOSIHUM. MeTacTaOuiabHbIE COCTOSIHUS.
Kputnueckue mnapamerpbl raza Ban-nmep-Baansca. Dddexr Jxoyns-Tomcona u
TeMIrepaTypa UHBEPCUU. MeToIbl OTYyUYEeHHS] HU3KUX TEMIIEPATyp.

Tema 13. Ilosepxnocmuvie s6nenust 8 HCUOKOCHISX.

IToBEpXHOCTHBIE SBJIICHUS B KUIAKOCTAX. biavkHun nopsaok. IloBepxHocTtHas
CcBOOOJHAsE AHEprust U KOd((PUIMEHT MOBEPXHOCTHOTO HaTsDKeHHs. JlaBieHuwe moj
MCKPUBIIEHHON MOBEPXHOCTBIO XKUAKOCTH: (opmyna Jlamnaca. CMaunBaHue, KpaeBbie
VIJIbl, KanWUIAPHBIE SIBJICHHUS. 3aBUCHMOCTh JIaBJICHUS HACBIIIEHHOrO Mapa oOT
KPUBU3HBI IOBEPXHOCTH.

Tema 14. Teepovie mena.

Kpucrammueckue u amopdusie coctossaus. Kpucrtamwiel. Kpucrammudeckue
pEIIeTKH; TOHATHE CUMMETPUU U aHu3oTponuu. Jlucnokamuu. M3omopdusm u
nosmmMopdusM. Kinaccuueckas Teopusi TETUIOEMKOCTH TBEPJIbIX Tell. 3akoH JlfojioHTa 1
IItn. dyHnamMeHTaabHbIE TPYIHOCTH KIIACCUYECKOM TEOPUM TEIUIOEMKOCTH. [loHATHE
0 JKUJIKUX KpUCTaJIax.



Tema 15. @azosvle npespaujeHusl.

da3pl U (pazoBoe paBHOBecHe. TepMoAMHAMHUUECKUN TOTeHIMan ['mbOca kak
bynkuus cocrosinug. da3oBbie mepexonbl MepBOro poja. YpasHenue Kianeipona-
Kimayzuyca. CkpeiTas Temnora nepexona. Juarpammel cocTtossHuid. TpoiiHas ToYka.
®da30BbIe MEPEX0/Ibl BTOPOro pojia. AHOMAIIMU TEIJIOBOTO PaCIIMPEeHUs MpH (Pa3zoBbIX
epexo1ax.

5. O0pa3oBaTe/ibHbIE TEXHOJIOTUH

[Ipy uTeHMM JEKIUIl HCIOJNB3YeTCS TEXHOJOTUS MPOOJIEMHOr0 OO0y4YeHUS
(mocnenoBateNbHOE U LIEJICHANPABICHHOE  BBIIBUKEHUE TME€pel  CTYICHTOM
MO3HABATENbHBIX 3a/1a4, pa3periasi KOTOPhIE CTYJEHThl aKTUBHO YCBAaWBAIOT 3HAHUS).
Kypc mocTpoeH Ha MNpUHIUIAX CHCTEMHOTO IOAXOAa K OTOOpPY MPOrpaMMHOTO
MaTepuana W OINPEACICHHUIO MOCIEI0BAaTEIbHOCTH €r0 W3Y4YEHUs CTYAEHTaMH, 4TO
npeaycMaTpuBaeT TIyOOKOe M3y4YeHUE MPEIMETOB 3a CUeT OObEIUHEHHUS 3aHSTUU B
OJIOKHU, T.€. peaTn3yeTcsl TEXHOJIOTUSI KOHIIEHTPUPOBAHHOTO 00yueHus. Jjis KOHTPOIIs
YCBOCHHUSI MPOTrPAaMMHOTO MaTepualia y4uThIBaeTCs paboTa CTYIEHTOB Ha JIEKIMSIX
(pe3yabTaThl MUCEMEHHBIX OMPOCOB), MOCJE U3YYCHUSI 0UEPETHOTO OJI0KA IPOBOIUTCS
KOMITBIOTEPHOE TECTUPOBAHUE C PEUTHUHTOBOM (hOPMOM OIIEHMBAHUS, TAKUM 00Pa3oM,
UCIIOJIB3YETCS TEXHOJIOTHS (P dHEepEeHITUPOBAHHOTO 00YUYECHUSI.

JIns mpenctaBieHUsT TEOPETHYECKOIO MaTepualia MCIOJb3YIOTCS aKTUBHBIC
MeToabl 00yueHus. JIekuuu mpoBOASITCS B HETpagulMoHHOM (opme. Bcee nexuun
MPEACTABIAIOT COOOW JIEKIIMM — BHU3yalIM3allMM, C MPUMEHEHHEM KOMITbIOTEPHBIX
MYJIbTUMEIUUHBIX Mpe3CHTAIUH, MOJTOTOBJICHHBIX B porpaMmme
MicrosoftPowerPoint. ITpumensitoTcst pasHble BUABI BU3yalu3allid — HaTypaibHbIC
(JIEKIIMOHHBIE ~ JIEMOHCTpaluu, (parMeHThl BUIACO(DUIBMOB), HU300pa3UTEIbHBIC
(cXembl, pUCYHKH), CUMBOJINUECKHE (KCIOIB30BaHUE MOjIeNie, 0003HaueHui). YacThb
JICKIIMOHHOTO MaTrepuaia MPEJCTaBIsAeTCS B BUJIE JIEKIUU-OECebl, YTO TMO3BOJISIET
KOHIIEHTPUPOBATh BHUMAHHE CTYJCHTOB Ha 0CO0O 3HAUYMMBIX (Ba)KHBIX) MOMEHTaX
yaeOHoro Marepuana. st popMupoBaHus MO3HABATEILHOTO HHTEPECA K COIEPKAHUIO
y4e0HOT0 Kypca HEKOTOPbIE BOIPOCKHI PACCMATPUBAIOTCS B BUE MPOOIEMHOMN JICKIIUU.

OOyuaroie ¥ KOHTPOJUPYIOIINE MOMYJIH BHEIPEHBI B YUYEOHBIA MPOIECC U
pa3MeleHbI Ha OO6pazoBaTeTbHOM cepBepe JlarrocyHuBepcHUTETA
(http://edu.icc.dgu.ru), Kk KOTOPHIM CTYJICHTBI UMEIOT CBOOOIHBIN TOCTYII.

JInst BBIMOJIHEHUST (PUBMYECKOTO MPaKTHUKyMa M IMOJTOTOBKE K MPaKTUUYECKUM
(ceMUHApCKUM) 3aHATHSM HU3J1aHbl y4eOHO-METOUYECKHUE MOCOOUS U pa3pabOTKU 10
Kypcy oOmed (¢u3MKH, KOTOphie B COYETAHUM C BHEAYJIUTOPHOM paboToii
CIIOCOOCTBYIOT  (DOPMHpPOBAHUIO U  Pa3BUTUS  NPO(PECCHOHATBHBIX  HABBIKOB
00yJaroIMXcs.

B pamkax nabéopamopnozo npakmuxyma WCNONB3YETCS YMEHUE CTYICHTOB
MIPOU3BOJINTh PACUYEThl C TOMOIIBIO CPEJICTB BBIYUCIUTEIBHON TEXHUKU. ITO
MO3BOJISIET  CYIIECTBEHHO TPHUOIU3UTh YPOBEHb CTATHUCTHYECKOW  KYJBTYPbI
00paboTKN pPe3yJbTaTOB HU3MEPEHHI B TMPAKTUKYME K COBPEMEHHBIM CTaHIapTaM,
MPUHATHIM B HAYKE U MPOU3BOJCTBEHHOU NESITENbHOCTU. Ha 3THUX 3aHATUAX CTYAEHTHI
yke Ha [ kypce mpuoOperator ombIT obOmenus ¢ OBM u wucmonb3oBaHUS
CTATUCTUYECKHUX METOJOB OOpaOOTKH pe3yibTaTOB HAOIIOJACHUMN, YTO COBEPIICHHO



http://edu.icc.dgu.ru/

HEoOXoaMMO JyUisi pabOThl B  CHENUATBHBIX YYEOHBIX W MPOU3BOACTBEHHBIX
Ja00paToOpHsIX.

B pamkax yueOGHOro mnporecca NpeaycCMOTPEHO NpUIJIallleHHe ISl YTEHUS
JEKIMA BEIYIIUX YYEHBIX M3 ILEHTPAJbHBIX BY30B U aKaJEMHYECKUX WHCTUTYTOB
Poccun.

6. Y4eOHO-MeTOAUYECKOE o0ecnedeHne CAMOCTOSATeIbHOM padoThl CTYAEHTOB.
CryzaeHTam nperoCcTaBiIseTCs pa3laTOYHbId MaTepuai: TE3UCHI JIEKIUN, IEPEUYEHb

00s3aTeNIbHBIX ~ 3a/a4,  METOAMYECKoe  Ioco0He,  METOAMYECKoe  1ocobue

MOJATOTOBJIEHHOE COTPYIHUKAaMU, YKa3aHHOE B JJOMIOJHUTENBHON JTUTEPATYPE.
Y4eOHO-METOMYECKUIT KOMILIEKC MO AWCLUMIUIMHE, Pa3MEIECHHBIA Ha caiiTte

dakynpTeTa.

B Teuenue cemecTpa CTyACHTHI BBITOJIHSIOT:

- JIOMAIlIHUE 3aJ]aHusl, BBIIIOJIHEHNE KOTOPBIX KOHTPOJIUPYETCS U MIPU HEOOXOAUMOCTH

oOCy>KIaeTcsl Ha IPAKTUUECKUX 3aHATHIX;

- TPOMEXYTOUHBIE KOHTPOJIbHbIE PaOOThl BO BpEMs MPAKTUUYECKUX 3aHATUH IS

BBISIBJICHUS CTEIICHN YCBOCHUS MPOMJEHHOIO MaTepHUaIIa;

- BBIIOJHEHHE WTOTOBOM KOHTPOJBHOW pabOThl MO MPAKTUYECKUM 3aHATHSM,

OXBaThIBAaIOIINN Oa30BbIE BOMPOCH! Kypca: B KOHIE CEMECTpa.

7. @OH/ OLIEHOYHBIX CPEACTB JJIf NPOBEACHUS TEKYIEero KOHTPOJIA
yCIeBaeMoOCTH, IPOMEKYTOYHOM ATTEeCTAlMU [0 UTOraM OCBOCHM S AMCIUILINHBI.
7.1. TlepeyeHb KOMIETEHIMNA C yKa3aHWEM JTanoB UX (OPMUPOBAHUS B MPOIECCE
OCBOEHHSI 00pa30BaTEIbHON TPOTPAMMBI.

Kon u | [lnanupyemsbie pesyabrartsl | [Ipoueaypa ocBoeHnust
HAMMEHOBaHUeE o0yueHust
KOMIICTEHUMH U3
oI'oC BO
OIIK-3 - 3Hamp: OCHOBHBIC TTIOHATHS, Y cTHBIN onpoc,
CIIOCOOHOCTH 3aKOHBI U MOJIEJIM MOJIEKYJIIPHOW | IMCBbMEHHBIN ONpOC,
HCMOJIb30BaTh ($bU3MKN; OCHOBOMOJIATAIOIIINE MPOBEPKA JOMAIIIHETO
0a3oBbIC MPEJICTABICHUS O TEIJIOBBIX 3aJjaHus,
TEOPETUYECKUE SBJICHUSAX, (PU3NUECKUX CaMOCTOSITENIbHAS
3HAHUS BEJIMYMHAX, XapaAKTEPU3YIOIINAX paboTa, KOHTpOJIbHAs
(byHIAMEHTAIBHBIX | TEIUJIOBBIC SIBJICHUS U UX paboTa, TecT,
paszesoB o0Iel 1 | U3MEPEHUH; KOJUJTOKBUYM, SK3aMEH
TEOPETUYECKOU BEPOSITHOCTHBIN XapaAKTEP
bu3uKy 11 MOBEICHUS OOJBITTNX
peLIeHUs MOJIEKYJISIDHBIX CUCTEM,
po(eCCUOHANIBHBIX | CTATUCTUYECKUN U
3aga4 TEPMOJIMHAMHYECKHUI CTIOCOOBI UX

ONMCAHUS, 3JIEMEHTAPHbIE

MAaTEMATUYECKUE TIPEICTABICHHUS O

BEPOSTHOCTH, PA3JINYHBIX




crocobax ee pacyera, MOHSATUN
MaTEMaTUYECKOr0 0KUIAHUS U
qucnepcuu, PyHKIUN
pacrpeiesieHus, 3aKOHbI
TEPMOJIMHAMUKHU U UX
CTaTUCTHUYECKOE 0OOCHOBAHMUE,
MOHSTUE YHTPOITUH,
TEPMOIMHAMHUYECKOU
TeMITepaTyphl, PyHKITUN
COCTOSIHHSI CHCTEMBI, 0a30BEIC
MOHATHUS 00 YpaBHEHUSIX
nepeHoca, (ha3oBbIX Epexoaax.
Ymems: npuMeHATh 3aKOHBI
MOJIEKYJIIPHOM (PU3HUKH K
PEIICHUIO PAa3IMYHbIX 3a/1a4 Ha
MEXIUCITUTUTMHAPHBIX TPaHUIaX
MOJIEKYJIIPHOM (PU3UKH C IPYyTUMU
00JacTsIMU 3HAHUM, CTABUTH U
peniaTh NpocTeiIme
AKCTIIEPUMEHTAILHBIE 3314 110
MOJIEKYJIIPHOUN (PU3HKE;
MMOHUMATh, U3J1araTh U
KPUTUYECKH OLIEHUBATH 0a30BYIO
oOedr3nueckyro HHHOpMAaIIIO B
00JIaCTH TETJIOBBIX SIBIICHUI B
MaKpOCUCTEMAX; UCTIOJIB30BATh
3aKOHBI MOJICKYJIIPHOM (PU3UKHU
JUTSL pEIIEHUs] TUTIMYHBIX 33]1a4 U
OIICHUBATh TIOJyUYCHHbIE
pE3yNbTaThl; CTABUTH U PEIIATH
MIPOCTEUIINE DKCIIEPUMEHTAIIBHBIE
3aJlayy TI0 MOJIEKYJISIpHOU (hU3HKe
Bnaoemw: MeTonamu HaOTIOIEHUS
SBJICHU, 00YCIOBICHHBIX
TEIJIOBBIM MOJICKYIISIPHBIM
JBI>KCHUEM, METO0JIOTHYECKUMU
BOIIPOCAMHU T€OPETUYECKOTO
OTMCAHMS TCTUIOBBIX SBJICHHIA,
bU3MYeCKUMU U
MaTEeMaTUYECKUMH METOJIaMU
00paboTKH 1 aHAIH3a
nH(popMaruu B 00JIACTH TEIIOBBIX
SABJICHUM B MAaKpOCHUCTEMAX;
METOIaMH M TIPUEMaMHU
HKCIEPUMEHTAIILHOTO




HCCIICAO0BAaHUA TCIIJIOBBIX SIBIICHUI.

7.2. TunoBble KOHTPOJIHLHBIC 3aJaHUS

Bonpocwt 013 meKkyuwieco KOHmMposa, RPOMENCYMOUHOU ammecmayuu U K IK3ameHy
no umozam oceoenusn oucuunaune ""Monekynapnaa gpusuka'

1. JlaliTe ompeneneHre aTOMHONM W MOJEKYJISIpHOM wmacchl. YUTo Takoe u30TOm?
3anumuTe NpuOIMKEHHO 00beM MOJIeKyJbl. UTo XapakTepusyeT uucio Jlommunara,
yucno ABoraapo?

2. [lepeuncnure OCHOBHBIE 3JIEMEHTHI MOJIEJIH BEIIECTBA B MOJICKYJISIPHOU (pHU3UKeE.

3. B 4em coCTOSIT OCHOBHBIE IPU3HAKU PA3JIUYHBIX arperaTHbIX COCTOSTHUN BEIIECTBA?
4. Kakoe yTBEp>KJICHHE JICKUT B OCHOBE CTATUCTHYECKOTO METOJA IPUMEHUTENIBHO K
MOJIEKYJIIPHOM (pu3uKe?

5. B ueM cyniHOCTh TEpPMOAMHAMUYECKOTO METO/A ONUCAHUS COCTOSIHUSA cucTteMbl? Ha
KaKHX 3aKOHax 3TOT MeToJ1 Oa3zupyercs?

6. [laitTe ornpezesieHne BEPOSTHOCTH, INIOTHOCTU BEPOSITHOCTH.

7. Kakoe CBOWCTBO COBOKYNHOCTH COOBITUH JI€J1a€T BO3MOXXHBIM HOPMHUPOBKY
BEPOSATHOCTH?

8. Bamummrte G(OpMyNbl i1 CPEAHETO 3HAYEHHUSI JUCKPETHOW U HENpPEphIBHOMN
CIIy4ailHOM BEJIMYMHBI.

9. 3aBucuT JM cpegHee 3HAUYEHUE BEIWYMHBI OT IIEPEMEHHOM, I0 KOTOPOU
npousBoauTcs yecpeanenue? [lpuBenure npumepsl, MOATBEPKIAIONIME Balll OTBET.

10. KakuMu BeMUYMHAMU XapAKTEPUZYIOTCS MAKPO- U MUKPOCKOIMMYECKUE COCTOSHUS
raza’?

11. KakoB oOmuii XxapakTtep COOTHOIIECHUS MEXAY MaKpo- U MHUKPOCKOTHUYECKUMU
COCTOSIHUSIMU CUCTEMBI?

12. 3anummre dyHKuuo pacupenencHus ['aycca (Mcmomnab3ys B KauecTBE NMEPeMEHON
BEJTMYMHBI KOOPJAUHATY X) U U300pa3uTe MPUMEPHBII BU 3TON (QYHKIIUU.

13. Tlpu kakux NOPEANOJIOKEHUSIX CHPABEIIMBO paclpeneneHue Makcpemia Mo
CKOpOCTSIM?

14. Kak n3mensercs pacnpeaeneHue Makcsesia ¢ pOCTOM TEMIIEPATYPHI?

15. UYem  oOycnaBiMBaeTcsi  CYIIECTBOBAHME  MaKCUMyMmMa Ha  KpHBOW,
XapakTepusyrouien pacrpenenesue Makcsenna?

16. Kakas cBsA3b CyIlIECTBYET MEXAY paclpeiesiecHueM MakcBeia U paciupeaeieHueEM
l'aycca?

17. 3ammmute GyHKIMH pacnpeaenenus MakcBesuia, 4To OHU XapaKTepu3yroT?

18. Tlomyuute 3HaueHue Hamboiee BEPOSATHOM, cpeaHeapuPmeTHdecKo u
CPEIHEKBAJAPATUYHON CKOPOCTEM.

19. M3o0pa3ute BUA KPUBOMl pachpenesieHHuss U OTMEThTE NMPUMEPHBIE IMOJIOKEHHS
HanOoJIee BEpOsITHOU, CpeTHeapu(PMETHIECKON U CPEAHEKBAIPATUIHON CKOPOCTEH.
20. M3obpasute mnpumepHble Tpaduku QYHKIUKA IS JIBYX pa3HBIX 3HAYCHUU
TeMIIepaTyp.

21. W3ob6pazute npumepHble rpa@uku (QYHKIMH JJIs JIBYX Ta30B C Pa3IMYHBIMU



3HAYEHUSIMU MOJIEKYJIIPHON MAaCCBhl.

22. O0OBsCHUTE NPUUUHY ACUMMETpUH rpaduka PyHKIIMN pacrpeaesieHHUs .

23. Ompenenutre [O0JI0 MOJIEKYJ BOJOpoJa NpH TeMmIeparype, o0JIaaaroumx
CKOPOCTSIMH, JiexkKauMu B uHTepBaje ot 1900 mo 1905 m/c?

24. Onpenenure JI0JII0 MOJIEKYJ ra3a npu temieparype T, CKopoCcTH KOTOpbIX O0Jibliie
HEKOTOPOTO 3aIaHHOTO 3HAYCHUS?

25. Onummure omnbiTel IlITepHa mo omnpeneneHuro ckopocteid atomoB. [lomyuwnte
dbopmyy.

26. Pacmpenenenne MakcBemia JOMYyCKAeT CKOJIb YTOJHO OOJBIITHE CKOPOCTH U
KMHETUYECKUE DHHEpPruM MosieKya. Kak 3To corimacoBarb € KOHEYHOM ITOJHOU
KHMHETHYECKOW SHEPTUer MOJeKy raza?

27. KakumMu 0COOEHHOCTSIMU pacmhpeneiaceHuss MakcBemwia o0yClIaBIMBAeTCs, 4YTO
CpEelHHE MOAYJIM CKOPOCTH OOJIbLIE, YEM HaWBEpPOSITHEHIIAs CKOPOCTh, HO MEHBIIIE,
YeM KOpPEHb KBAJIPATHBIN U3 CPETHEKBAIPATUYHOM ?

28. Ompenenure 4YHUCIO MOJEKYJ Ta3a, SHEPrusi KOTOPBIX IPEBBINIAECT 3aJaHHYIO
BenuuuHy E1 (MeHble 3aganHoi Benuuunbl E1).

29. B kakoM COOTHOLIEHUH HaXOAATCA MEXKIY COOON CpelHHEe KUHETUYECKUE SHEPTUU
TEIUIOBOIO  JBWKEHUS  pa3HbIX  YacTHIl BEHIECTBA B  COCTOSIHUU  €T0
TEPMOJIMHAMUYECKOTO paBHOBECHS?

30. Kak oTHOCSTCA CpeoHHUE CKOPOCTH Pa3HOPOAHBIX MOJEKYJI MpPH JTaHHOU
Temieparype?

31. BeiBequte QpyHKUMIO pactipeaesenns Makcsesnia.

32. B yeM cMBIC]I CTOJKHOBEHMSI U CPEIHEW JJIMHBI CBOOOJHOIrO mpoOera mpu ux
OIPEENCHUH MOCPEACTBOM MOMEPEUHOTO CEUEHUS?

33. BeiBegute popMyny i CpeTHETO YHMCia CTOJKHOBEHHH, UCIIBITHIBAEMBIX OJTHOU
MOJIEKYJION ¥ MEX]1y BCEMU MOJIEKYJIAMU €IMHULIBI 00bEMa T'a3a B €AMHUILY BPEMEHH.
34. Yro Takoe cpemHss JUIMHA CBOOOJHOrO TmpoOera MosieKynl rasza? BeiBenute
dbopmyIy s cpeHeH JIMHBI CBOOOHOTO mpobera Mojiekyh. [lonydnure dncieHHoe
3HAQYEHUE O3TOW BEIUYUHBI [JII MOJIEKYJ Ta3a, HaXOJAIIErocs MNpPH HOPMAaJbHBIX
YCIIOBHSIX.

35. 3anmummure (Qopmyny JUisl YacTOTHl CTOJKHOBEHUH MOJIEKYJ O CTEHKY COCYJa.
[ToyeMy CTOJNKHOBEHHS MEXKIY MOJIEKYJIAMHU HICAIBHOTO ra3a HE CKa3bIBaIOTCS Ha
4acTOTE CTOJIKHOBEHUI MOJIEKYJI O CTEHKY COCY/1a.

36. BreiBenute dopmyny s 3PEGEKTUBHOTO TMOMEPEUYHOI0 CEYEHHUs CTOJIKHOBEHMIM.
Kak momnepe4yHoe cedyeHue CBSI3aHO C 3aKOHOM OCJIA0JIEHHs] MOJIEKYJISIPHOTO Iy4yKa B
raze? Kakoil cMbIClI IMeeT nonepedHoe ceueHne? Kak OHO CBSI3aHO ¢ TeMnepaTypoi?
37. llpuBeaute Gopmyny A MONEPEUYHOTO CEUYEHMs CTOJIKHOBeHUU. MMeer nu 31O
CEYEHUE YUCTO TEOMETPUUECKUI CMBICT? OT 4Ero OHO 3aBUCUT?

38. BeiBeaute Gopmydy s cpeaHed JIMHBI CBOOOAHOTO mpodera Mosiekys raza. Ot
KaKHUX BEJIMYUH OHA 3aBUCHUT?

39. Kakue KuHeMaTU4eCKUE XapaKTEePUCTUKH MOJIEKYJSPHOTrO JBHXeHUs1 Bbl 3HaeTe?
3anummre GOpMyIIbI A1 ONPEICTICHUS ITHX XapaKTEPUCTHK.

40. Yro Ha3BIBAETCS YHCIIOM CTEIIEHEH CBOOOIBI?

41. Kakum YHCIOM TIEPEMEHHBIX MOXHO ONUCATh COCTOSIHUE JBYXaTOMHO
MOJIEKYJIbI? UTO XapakTEepU3yIOT 3TH NEPEMEHHbIE?



42. Kakue BUIbl JBUKEHUS OMNPEIEISAIOT SHEPrUr0 MojeKysbl? Korma mposBisitoTces
BpalllaTeIbHbIE U KOJEOATEIbHbIE CTENEHU CBOOObI?

43. 3anumure (Gopmynsl ISl BEPOSITHOCTEM NOCTYHATEIbHOTO, BPALATENIBHOTO M
K0JI€0aTEIBHOTO IBUYKEHUSI.

44. Jloxa3aTh, 4YTO Ha OJHY MOCTYIATEIbHYIO CTENIEHb CBOOOIbI IPUXOUTCS SHEPTUS,
paBHas kT/2.

45. TlokaxuTe, 4TO Ha KaXIyl0 BpalllaTelbHYIO CTENEHb CBOOOJBI IPUXOJIUTCS
sHeprusi, paBHas kT/2.

46. IlokaxuTte, YTO HA KaXAyl0 KoJeOaTelIbHYIO CTENEHb CBOOOABI MPHUXOIUTCS
sHeprus, paBHas kT.

47. Ilonaras, 4To YUCJIO aTOMOB B MOJIEKYJIE paBHO N, OIPEIETUTE CPEIHIOK IHEPTUIO
OJTHOM MOJIEKYJIbl (JIMHEWHOM, HEIMHEMHOW) W PAacCMOTPUTE CIydall TPEXaTOMHOMN
MOJIEKYJIBI.

48. Cpennsisi CKOPOCTh JBMKEHHS OpPOYHOBCKOM 4YacTHIbI 3aBUCHUT OT €€ Macchl, a
CpeIHUIl KBajapaT yAajeHHs 4YacTHULbl OT Hadaja 3a (PUKCHUPOBAHHBIA MPOMEXYTOK
BPEMEHHU OT MACChI HE 3aBUCHT.

49. CxosbKO MOJIEH aTOMOB KMCJIOPOJIa COEpKAT J1Ba MOJISL MOJIEKYJI BOJBI?

50. Ucnonb3ysa (opmyny Ajig 3JI€MEHTapHOrO MOTOKa 4epe3 IUIOUIaAKy 3a Bpems t,
IIOJIYYMTE OCHOBHOE YPaBHEHHUE MOJIEKYJIIPHO-KHHETHYECKON TEOPHUH.

51. B kakoM HampaBJICHUM HW3MEHHUTCS BBIUYMCICHHOE 3HAYEHUE [ABJICHUS IS
MJICAJIbHOTO Tra3a Ha CTEHKY, €CIM NPUHATH BO BHUMAHHE KOHEYHBIE pa3MeEphl
MOJIEKYJT?

52. B KakOoM HalpaBJICHUM W3MEHUTCS BBIYMCICHHOE 3HAYEHUE MABJICHUSA IS
UJCAIbHOIO Ta3a Ha CTEHKY, €CJI MPUHATh BO BHUMAaHHUE CUJIbl MPUTSIKEHUS MEXIY
MOJIEKyJIaMu?

53. Yro Brl noHMMaeTe 1moj; ypaBHEHHEM COCTOSIHUSI CUCTEMBI? 3allUIINTE YPaBHEHNE
COCTOSIHMSI U1 HJAeajdbHOro Tras3a, rasa Ban-gep-Baanbsca, nuddepenuumanbaoe
YPAaBHEHUE COCTOSHUS.

54. B yeM cymHOCTb 3aKOHOB /[anbToHa 1 ABOrajapo?

55. Kakoil cMmpICcn moJy4aeT mapaMmMeTp TEeMIIeparypbl MpPU  MOJIEKYJISPHO-
KMHETHYECKOM HCCIIEOBAaHUU TEIUIOBBIX CBOWCTB BEIECTBA?

56. [laiiTe MOHATHE TEPMOMETPUYECKOTO Te€Ja W TEPMOMETPUYECKON BEJIUUYUHBI.
Kakune ¢usnueckne XxapakTepUCTUKH Tel MOXXHO MCIIONb30BaTh Ui W3MEPEHHS
Temnepatypbl? Uem 00BsICHSIETCS pa3HOOOpa3ue MKal TeMneparyp?

57. Kakoe Teno BbpIOpAaHO B KAaueCTBE TEPMOMETPUYECKOTO B aOCOIIOTHOM
TEpMOIMHAMHYECKON 1IKale TemmnepaTyp? KakoBsl mpenmyIiiiecTBa Takoro Beioopa?
58. TIo CKONBKHM pENEPHBIM TOUYKAM OIPEAEHSAETCd TEPMOJMHAMUYECKAS IIKAJIa
temneparyp B CHU?

59. Kakumu TepMOMETpaMH U METOJaMU HM3MEPSIOTCS TEMIIEpaTypbl B Pa3IUUHBIX
WHTepBanax?

60. 3amumuTe 3akoH pacrnpeaenenus bombiiMana. OOBICHUTE €r0 CYIIHOCTb.

61. BriBenute OapoMerpuueckyio (GOpMyIy U PacCMOTPUTE M3MEHEHHE JABJICHUS C
BBICOTOM IS pa3MUYHBIX ra3oB. M300pa3uTe mpUMEpHBIA BUJ 3TON 3aBHUCHMOCTH.
[loueMy NpPOLEHTHBI COCTaB B BO3AyXe, N0 BBICOT mnopsaka 20 KM, ocraercs
MOCTOSTHHBIM ?



62. IIpu nogbeMe MOJIEKYJI B MOJIE TAKECTH UX KUHETUYECKAsl SHEPTUs YMEHBIIACTCS.
[ToueMy nipu 3TOM B MOJI€ TSIKECTH B COCTOSIHUM PABHOBECHSI TEMIIEpATypa HE 3aBUCHUT
OT BBICOTHI?

63. B uem 3akimouaercs cyTh omnbiTa lleppeHa mo omnpeneneHHi0 MOCTOSHHOW
Bonbimana (urciaa ABoraapo)?

64. Ilomyuute ¢opMyasl aJis NOIBEMHOW CHIIBI, JCHCTBYIOIIEH Ha 3aMKHYTYIO
000JIOUKY M Ha a3pocCTar.

65. JlaiiTe mMOHsATHE BHYTPEHHEH SHEpPruM, TEIUIOThl, paboTel. Kak BHyTpeHH:s
SHEpPrusi, TaKk M TEIJIoTa OO0YCIaBIMBAIOTCS HSHEPreTHUECKUMU YCIOBUSIMH Ha
MOJIEKYJIIPHOM YpoBHE. B uem ux paznuuue?

66. Ilpm kakux ycnoBusax muddepeHmanpHas Gopma SBISAETCS  MOJHBIM
muddepeHMaIoM W YTO Takoe (QyHKOMs cocTosHus —cuctembl?  Kakue
TEPMOJUHAMUYECKUE BEIMUYUHBI SABISIOTCS (YHKIIUSIMH COCTOSTHUS?

67. B dyeM cCOCTOMT coAepKaHUE MEPBOrOo Hayana TepMmoauHamuku? Kak
MaTeMaTUYECKH 3alUCBIBAETCS 3TOT 3aKOH?

68. KakoBo camoe Ba)kHOE CBOMCTBO (DYHKITUH COCTOSTHUS?

69. 3anumuTe BhIpAXXEHUE IJI1 BHYTPEHHEN SHEPTHM OJTHOTO MOJIS MACAIBHOIO rasa,
COCTOSIIIETO U3 TUHEHHBIX (HETMHEHHBIX) MOJIEKYII.

70. CdopmynupyiiTe colepkaHue TMepBoro Hadaiga TepMmoauHamuku. Kaxk
MaTeMaTUYECKH 3alUChIBAETCS 3TOT 3aKOH?

71. Yt0 Ha3pIBaETCA TEINIOEMKOCTBIO, YAEIBHON U MOJISIPHOM TETUIOEMKOCTSIMHU?

72. VI3 Kakux (PU3NYECKHX COOOpPaKEHUU CIIETyEeT, YTO TEIUIOEMKOCTh HIEATbHOTO
rasa npu MOCTOSSHHOM JIaBJICHUU OOJIbIe, YEM MIPU TOCTOSTHHOM 00BheMe?

73. cnionb3yss MaTeMaTUYECKOE BBIPaXKEHUE MIEPBOTO HAavyala HAWTHU CBS3b MEXIY U .
PaccmoTpuTe Takke ciaydaidl peajpbHOro rasa. 3aBUCUT JM B OOLIEM clydyae
TEIMIOEMKOCTh OT TOTEHIIMATIbHOW SHEPTUU B3aUMOICUCTBUS MOJIEKYJT?

74. N300pa3ute rpaduyeckd OpUEHTUPOBOUHYIO 3aBUCUMOCTh CV OoT Temmeparypsl
JUIsL IByXaTOMHOTO Ta3a, Hampumep, s Bojaopoja. BOmm3m kakoil Temmeparypsbl
HalJICHHOE Ha OIbITE€ 3HAYEHUE TEINIOEMKOCTH MOJIEKYJISIPHOTO BOAOPOAA CTPEMUTCSA
K 3HAYEHHUIO TEMJI0EMKOCTH OJHOATOMHOTO ra3a?

75. Kakue penaroTcs MNOPEArnoIOKEHUS O CTPOCHHM MOJEKYJ MpU pacyere
TEIUIOEMKOCTH r'a3a Ha OCHOBAHUM T€OPEMBI O PABHOMEPHOM PACIIPEICTICHUHN YHEPTUU
M0 CTETEeHSIM CBOOOIbI?

76. OrpaHudeHbl JU KakKUMHU-HUOyAb TpeAesiaMd  BO3MOXKHBIE  3HAYEHUS
TEIUIOEMKOCTH?

77. llpm Kakux YCIOBHUSIX TEIJIOEMKOCTh MOXET HMMETh OTPUUATE/IbHBIA 3HAK?
Bo3MoskeH nu Takoil cirydaii?

78. Kakue TepMoauHaMHUECKHE TMpoIlecChl BaM WM3BECTHBI, U KaKUMHU YPaBHEHUSIMU
oHM omnuchiBatoTcs? M300pazute rpaduku 3THX nponeccoB. [lomyunTe BbIpakeHUs
JUTsl pabOThI, COBEPIIIAEMOM CUCTEMOM MPHU ATUX MpOIleccax.

79. B kakux ciy4asx @pUpalieHuEe BHYTPEHHEH DSHEPruM CHCTEMBI PABHO
MOABEJICHHOMY K CCTEME KOJINYECTBY Terlia?

80. B kakux ciy4asix BHyTPEHHSI SHEPTUsl CUCTEMbI IOCTOSIHHA?

81. B kakux ciydasx MU3MEHEHUE BHYTPEHHEW SHEPTrUU CHUCTEMbl PABHO BHEIIHEH
paboTe, COBEPILIEHHOM CUCTEMOM?



82. [Ilomyuuts ypaBHEHHE anWadaTHYECKOro Tpolecca W  Hath padory,
BBITIOJTHEHHYIO CHCTEMOM IIPU 3TOM MPOLIECCE.

83. Ilomyunte ypaBHEHHE NOJHMTPOIUYECKOTO IMpouecca. lIpu Kakux ycraoBHAX
MNOJIMTPONIMYECKUN TIPOLIeCC TMEpPEeXOJUT B  aauadaTUYECKUU, H30TEPMUUYECKUA,
n3zobapuueckuii, nzoxopuueckuit? Kakue npesenbHble 3HAUEHHUS MOXKET NMPUHUMATH
MOJISIpPHAsSL TEIUIOEMKOCTh MOJIUTPOITMYECKOTO IIPOIiecca, COBEPIIAEMOTO ra3oM?

84. Ilouemy mEpBbI 3aKOH TEPMOAVMHAMUKU SKBUBAJICHTEH YTBEPXKACHUIO O
HEBO3MOKHOCTH IOCTPOCHHSI BEYHOI'O JIBUTATEISI IEPBOIO pojia?

85. B ueM cOCTOMT NMPUHLUUNHAIBHOE PA3NIMYMAE LUKIOB TEIJIOBBIX M XOJOJUIbHBIX
MaIluH?

86. Onmmmte 1ukn Kapuo ¢ uaeansusiM razoM. Beiseaute ¢popmyny anst KITJ muxma
Kapno.

87. 3anummte BolpaxeHus 1 KIIJ[ TemnoBsIx U XonoauinbHbIX MamuH. [Ipu kaknx
ycnoBusix KIIJ[ 3Tux mamuH Gosblie eMHULbI?

88. Hamite ¢opmymupoBku Kiaysuyca u Tomcona (KenpBuHA) BTOpOro Hauana
TEPMOJIMHAMMKHU U JOKAKHUTE UX IKBHUBAJICHTHOCTb.

89. TepmoamHaMpyecKas IIKaja TEMIIEpaTyp M €€ TOXKIECTBEHHOCTh HACAIBHO-
ra3oBOM LIKAJIE.

90. Copmynupyiite Teopemsl KapHo.

91. Ilyrem o0000IIEHNS BTOPOro Hauyaiaa TEPMOJMHAMUKU IMOMNBITAHTECh BBECTH
MOHSTUE SHTPOIHUHU.

92. 3anummnTe OCHOBHOE YpPABHEHHE TEPMOJMHAMUKH, CBSI3BIBAIOLIEE IIEPBOE HAYAJIO
CO BTOPBIM.

93. U3o0pasute mukin Kapao Ha muarpamme S-T (S — suTponus, T — Temmeparypa) u
HaauTe BoipakeHue s KITJ] nukia.

94. CdopmynupyiiTe TeopeMy O POCT€ DJHTPONMUM HU30JUPOBAHHONW CHUCTEMBI.
[lepeuncinre mNpolEecChl, NMPU KOTOPBIX SHTPONHMs pacTer. Jlokaxure Teopemy,
VICIIOJIb3Ysl KOHKPETHBIM MTpOLIECC.

95. Ilonmyuute ¢dopMyny Ajis NPUPALIEHUS SHTPONHUM HIEaIbHOTO rasa, €ciu ero
napameTpsl u3MeHstores B nipeaenax ot P1 go P2 u ot V1 no V2. [lokaxure, uto npu
M30XOpUYECKOM IPOLIECCE MPUPALIEHUE DHTPOIMU OJHOTO MOJISI HJEaJbHOro Trasza
paBHO.

96. Kak onpezensieTcsi CTaTUCTUYECKUAN BEC (TEPMOIMHAMUYECKAS] BEPOSITHOCTD)?

97. 3Banummte Qopmynay bonbliMaHa, CBS3BIBAIOIIYI0 SHTPOINUIO CHUCTEMBI C
BEPOSITHOCTHIO €€ COCTOSTHUS.

98. OOBsicHUTE MEXaHU3M BO3HUKHOBEHHS MOHHOH CBs3M B Mouiekyie. M300pa3ute
BUJ KPHUBOM IIOTCHIMAJIBHOW OJHEPruM B3aUMOICHUCTBHUS HOHOB B MOJIEKYyJE B
3aBUCUMOCTH OT pAcCTOSHUSI MEXIy HUMHU. Kakumu cuimamu 00yCIOBJIEHBI pa3HbIE
YYAaCTKH 3TOW KPUBOM?

99. Kak BO3HMKAaEeT KOBAJIEHTHAs CBA3b B MOJIEKYJIE, COCTOSLIEH U3 JBYX OJMHAKOBBIX
aToOMOB?

100. YUto Bel MoxkeTe cka3aTh O JIOKAJU3aIllUU JIEKTPOHOB B MOHHBIX, KOBAJICHTHBIX,
METaJUIMYECKUX U MOJIEKYJISIPHBIX KpUCTaUIax?

101. Yem Bo3bIBatOTCS Ban-nep-BaanbcoBbl cunbei? M300pasute Buja KpUBOU
NOTEHIMAIBHON IHEPTUU B3aMMOJCHUCTBHS MEXKIY MOJIEKYJIAaMH B 3aBUCUMOCTH OT



PacCTOSIHUSL.
102. 3anummre ypaBHEHHE COCTOSHMSI pEaJIbHOrO0 Ta3a JJsi MPOU3BOJIBLHOTO
KOJInyecTBa BemecTBa. OT KaKMX MapaMeTpOB 3aBUCUT BHYTPEHHSSI SHEPrus rasza Ban-
nep-Baansca.

103. N3o00pa3ure TEOPETUUECKUE M IKCIIEPUMEHTAIbHbIE M30TE€PMbI PEATbHOrO Tasa.
Onuimre 3aBUCMMOCTH JIaBJICHUS HACBIIICHHBIX MApoB OT TeMmeparypsl. lloduemy
NEepPeoXTKICHHBIM Tap M meperperas >KUAKOCTh Ha3bIBAIOTCS METacTaOMIIbHBIMU
COCTOSIHUSIMU?

104. Onuiure COCTOSIHUE CUCTEMBI )KUIKOCTh — Tap.

105. IlpuBeauTe MpUMEPHBIN pacdeT MOMPaBOK Ha 00hEM U Ha JaBJICHHUE, BXOAIINX B
ypaBHeHue Ban-nep-Baanbca.

106. BoiBenuTe BbIpaKEHUS 1Sl TApaMETPOB CUCTEMbBI B KDUTUYECKOM COCTOSIHUH.
107. B 4em 3akmouaercs 3¢dext [xoyns-Tomcona? JlailTe NOHSATHE TOYKH
unBepcuu. Kak momyuuts kpuByto unBepcuu? Dddext Ixoymnsa-Tomcona cunraercs
MOJIOKUTENIBHBIM, €CJIW MpH MPOCAYMBAHMM 4YEpe3 IMOPUCTYI0 MEPETOPOAKY ra3
HarpeBaeTcs (OXJIaKaaeTcs)?

108. [ns kakux neneit npumensiercs a¢pdext Jxoymns-Tomcona.

109. MoHO 11 Ta3 MEPEBECTU B KUJIKOE COCTOSHHUE, HCIOJIb3Ysl BHICOKOE JABJICHHE,
WM 17151 CKVDKEHMS Ta3a He0OXO0IMMO CO3/1aBaTh CIEIUAIbHBIC YCIOBUS?

110. OOBsicHUTE MEXaHW3M BO3HHKHOBEHHUS CHJI TIOBEPXHOCTHOTO HAaTSKEHUSI.
[Tokaxkute, 4TO0 KOA(P(UIMEHT MOBEPXHOCTHOTO HATSKEHUS ONpeneiseTcss padoTou,
KOTOPYIO HYXXHO 3aTPaTUTh, YTOObI YBEJIUYUTH MOBEPXHOCTh IUICHKH HA €IAUHUILY
TUTOLIAIHN.

111. Haiinure npupaiieHue CBOOOJHONW SHEPTrUUM TMOBEPXHOCTHOTO CJIOS TpHU
M30TEPMHUYECKOM CIUSHUM JIBYX OJMHAKOBBIX Kameib pTyTH auamerpoM 1,5 mm. YUto
MPOUCXOJUT € (PU3UUECKON TOUKH 3peHUs?

112. Vcnonb3ys MeToa BOOOpakaeMbIX KPYTOBBIX MPOIECCOB, HAWTH 3aBHCHUMOCTH
kod(duIeHTa TOBEPXHOCTHOTO HATSHKEHUS OT Temreparypsl. [IpuBenuTe yncieHHoe
3HAaYEHHUE ITOT0 KOIPPUIIMEHTA TPU KPUTHUECKOUN TeMIiepaType.

113. Yro noHuMaeTcs o MOBEPXHOCTHO-AaKTUBHBIMH BEIIECTBAMU?

114. OxapakTepu3yiTe yCIOBUS PAaBHOBECHS >KHIKOCTH HAa TPAHUIIE paslielia Cpem.
[TomyuuTe popMyIibl, OMMMCHIBAIOIINE YCIOBHUS PABHOBECHS HA TPAHUIIE pa3fiena cpel.
115. 3anumurte GopMyny MOBEPXHOCTHOTO MOJEKYJISPHOTO JIaBJICHUS HA Karllo
*Kuakoctu paauyca R. Kakoit Bug npumet 3Ta ¢popmysia B ciiydae My3bIpbKa TOTO Ke
panuyca?

116. 3anummre dopmyny Jlanmnaca B obmem Bujge. MoKeT JM JONOJTHUTEIbHOE
MOJIEKYJIIPHOE JaBJIEHUE, OKa3blBAEMOE Ha >KUIKOCTh, paBHAThHCS Hymo? J[laiiTe
000CHOBaHMUSI.

117. Tlonyuute Gopmyay AJisi BHICOTBI MOJHATHUS (OMyCKaHUs) YPOBHS KUJIKOCTU B
OTKpPBITOM KanmuuIIpHON TpyOke. B Kkakoit 00JacTH 4YEIOBEYECKON NeATeTbHOCTH
KA PHBIC KaHAIBI 1IEJ1€CO00pa3HO 3aKPhIBaTh CBEPXY?

118. Jly1st kakux 1eieil uCroab3yI0TCs ABJICHUS CMaulBaHUs M HeCMaunBaHua? Moxker
JU TENO TUTaBaTh Ha TIOBEPXHOCTH KHUIKOCTH, €CIU IUIOTHOCTH Tejia OOJbIle
IJIOTHOCTH KUJIKOCTH? MOXKET Ju TeJO MOTpyXaThbCAd B KUJIKOCTb, €CIU IMJIOTHOCTD
TeJla MEHbIIIE IOTHOCTU KUJIKOCTH?



119. BeiBeaute ¢opmyny TEIUIOEMKOCTH OJHOATOMHBIX TBEpPABIX Teld. B dyewm
3aKJIF0YAETCs CYIIHOCTh 3aKoHa J[rononra - [Itu?

120. Kak BbimosiHsieTcs: 3akoH Jlromonra - IITu 1 pa3iauyHbIX 3JIEMEHTOB?
[IpuBenuTe NPUMEPHYIO KPUBYIO 3aBUCUMOCTH TETUIOEMKOCTH OT TEMIIEPATYPBL.

121. Kakue nonyiieHus AenaroTCs MPU BbIBOJIC TEINIOEMKOCTH 1IO KBAHTOBOW TEOPUM?
B dem otnnuune Teopuit DitHITeHa 1 Jlebasn?

122. Tlouemy mpu TemriiepaTypax, OJM3KUX K aOCONIOTHOMY HYJIO TEIUIOEMKOCTH
CTPEMSITCS K HYJIEBOMY 3HAaYEHUIO?

123. Jlnsa ra3oB pu OOBIYHBIX TEMIIEpATypax CIpaBeUIMBO ypaBHeHUEe Maiiepa Cp —
Cv = R. Utro MOXHO CKa3aTh O BBIIOJHEHUHU WU HEBBIITOJHEHUU 3TOTO YPABHEHHS B
CJly4ae METaJIJIOB?

124. YnenbHble TEIUIOEMKOCTH METANIMYECKUX TBEPABIX TEJI 3HAYUTEIBHO MEHBIIE
VAEIbHBIX TEIUIOEMKOCTEH Ta30B M JKHUIAKOCTeH. OOBSICHUTE NPUYMHY 3THX
PaCXOXKICHUH.

125. Cuymras, 4To Ha KaXAbIM KOJEOIIOMIUMCS HMOH KPUCTAIIMYSCKOM PEIIeTKU
IPUXOJUTCS OAUH CBOOOJHBIM 3JIEKTPOH M 4YTO, CBOOOAHBIE 3JIEKTPOHBI MOXKHO
paccMmaTpuBaTh Kak UACATIbHBIN a3, ONPEASINTE aTOMHYIO TEIIOEMKOCTh KpHUCTALIA.
CpaBHUTE NOJyYEHHOE 3HAYEHHME C BbIpakeHHeM 3akoHa Jlromonra-Iltu. O6bscHuTe
MOJTYYEHHBIN PE3YJIbTaT.

126. Uto Takoe HACHIIEHHBIA Nap? 3anuIlNTe YpPaBHEHUE 3aBHCUMOCTH JABIICHUS
HACBIIIIEHHOTO Mapa OT TeMiiepatypsl (ypaBHeHue Knaneiipona-Knaysuyca).

127.  Tlomyunte  ypaBHeHue  Krnaneinpona-Knaysmyca, uCHone3yss  MeTOI
BOOOpaXaeMbIX KPYyTrOBBIX IPOLIECCOB.

128. Kakue mnpouecchl MOXHO OMNHUCHIBaTh C IOMOIIBIO ypaBHeHHs Kianelpona-
Knaysunyca?

129. IlpuBenure npuMep auarpaMMbl COCTOSIHUS BellecTBa. J[aiiTe MOHSATHE TPOUHOU
TOYKH, IPUBEANTE 3HAUYCHHS TapaMETPOB TPOUHOU TOUKH JIJISI BOJIBI.

130. Kakumu s¢ppexramMmu conpoBoxkaatoTcs (pazoBbie mepexoibl mepBoro poaa?

131. MoxHo 1M wHCHonab30BaTh (M Kak) ypaBHeHue Kiamelipona-Knaysuyca nis
ornucaHusi (a3oBbIX MepexoAoB BToporo poja? Kakue mnepexoibl OTHOCATCS K
nepexojiaMm BTOporo poaa’?

132. Kako#i kputepuii TepMOJMHAMUYECKOTO MOTeHIMana ['nboca ucnonb3yercs npu
pazzierieHrH (pa30BbIX MEPEX0/I0B IEPBOTO M BTOPOTO poja?

133. Kak Bbl noHumaere noJuMopgHbIe NpPEeBpAILECHUs, MNPUBEIUTE KOHKPETHbIE
npuMepbl Takux npespameHuid? K mepexomam Kakoro poja OTHOCATCS OTH
MIpEBpAILEHHUS?

134. Yem oTnmuaeTcs mpouecc KUAMeHus oT npouecca ucnapenusa? llouemy, 3akunas
BoJa "mrymur"?

135. JlaiiTe TIOHATHE TMEPErpPETOr0 M IEPECHIIIEHHOTO TNapa, MEPETPETON H
NEPEeOoXJIAXKICHHON KUAKOCTU. B Kakoi o0mactu (U3MKM HCMONB3YIOT SIBICHUE
IPECHILLEHUS BOASHOIO Napa v Meperpesa BOAbI?

136. Uro mNOHMMAIOT TOJ] CKPBITOM TEMJIOTOW TapooOpa3oBanus (TJIaBICHUS,
cyOmumarum)?

137. BeBectu pabouyro ¢opmyny Il ONPENEICHUS CKPBITOM  TEIUIOTHI
napooOpa3oBaHusl.



138. Kak wu3meHsieTcs SHTpOIUS CHUCTEMBbI MpU (Da30BBIX IMEpexoAax IMEpPBOro H
BTOpOTO poja?

139. O6bsicaute npouecc nuddy3uun (BI3KOCTH, TEIJIONPOBOIHOCTH). B yeM coctout
CYITHOCTh 3THX IPOILIECCOB C TOYKH 3PEHUS MOJICKYJISIPHO-KUHETUYECKONU Teopuu?
[IpuBeauTe KCNIEpUMEHTATbHBIC 3aKOHBI, OMUCHIBAIOIIUE SBJICHUS TIEpeHOCa.

140. ITomyuurte popmMysl 1715 K03(PGUIIMEHTOB TIEpeHOCa.

141. B 4yem CyIIHOCTh SIBJICHUW CTallMOHAPHOW M HecTanroHapHou auddy3un?
Tepmonuddy3un?

142. Kak 3aBucsaT ko3(p(UIMEHTHI MepeHoca OT TeMIepatypbl U naBieHusi? OTBeT
o0ocHYyMTE.

143. Kakue cymecTBYIOT CBSA3M MEXIY pa3IMYHbIMU KO3 puieHTamu nepenoca’?
144. Yem MOXHO OOBSICHUTH OOJIBIITYIO TETUIONPOBOJHOCTh METAILIOB IO CPABHEHHIO C
razamu? Kak 3aBUCHT KOI(DPPHUIMEHT TEIIOMPOBOJHOCTA TBEPABIX Tl OT
TeMIiepaTypbl? B 4em CylHOCTh KBAHTOBOM TEOPUU TEILIONPOBOIHOCTH?

145. Cdopmynupyiite cymHocTs mnporecca guddy3un B wmetamiax. Kakxosa
3aBUCUMOCTH Kod(duimenta nuddysuu ot temneparypsi? Kakue GakTtopbl BIHUSIOT
Ha koddurreHT nuddys3uu B Mmeramiax?

146. Kakoe ycioBHue HYKHO 00O€CIEYUTh, YTOOBI MOXHO OBLIO TOBOPUTH O BaKyyMe
BHYTpHU cocyna? [louemy noHsiTve BakyyMa MMeeT OTHOCUTEIBHBIN XapakTep?

[IpuMepHbI€ TECTHI 10 MOJIEKYJISIPHOUN PU3MKe
(yuxnogvle mecmol)
Bapuanrt 1
1. Onmnpenenure CpeaHIOI0 KWHETUYECKYIO SHEPrUI0 MOCTYNATEIbHOIO JABMXKEHUS
MOJIEKYI Bo3ayxa npu gapnernu 10° ITa v KOHUEHTpAIMHU TUX MOeKyi 2. 7+10%

-3
M.

1) 3.8:10°° IDoue; 2) 5.6-10°% [Towe; 3) 3.2-10° [Tone;
4) 9-10°% Iine; 5) 1.2:10°% Ire.

2. Kak m3MeHWTCS BHYTpPEHHSS DHEPIHsl HICANBHOTO Ta3a MPU U30TEPMUUYECKOM
cxatuu’?
1) U=0; 2) 4U >0; 3) 4U=0; 4) AU<O0;
5) AU moocem umems noboe 3navenue.

3. 3aBHCHMOCTbH JaBJICHHUS Ta3a OT ero o0beMa BbIpaxkaetcs dopmyinoit P=aV, rue
a—const. Yemy paBHa paboTa, coBeplaemasi ra3oM IMPHU €ro PaCIIUPEHUH OT
oo0wema Vi 1o o0bema V,?

1) al2(Vo-V1)%; 2) al2(Vo2-V1%); 3) aV,2-V42);



4) o(V,-V1)%; 5) 0.
OnpenenuTe 3aBUCUMOCTh OT TeMmreparypbl kKoddduimenta auddysun npu

n3o0apHoM mnporecce. IPHEKTUBHOE CEUCHUE MOJICKYJI CYUTATh TIOCTOSTHHBIM.

1) D~T:2 D“‘ﬁ;B) D ~T3/2;4)DH63a6ucum0mT.

B rasoBoMm mpouecce, I KOTOPOTo PV?=const, V~T", HaiiTi 3HaucHme n.
Macca rasza nocTosiHHa.

1) 2;2)-1; 3)-2; 4)-1/2;5) -3.

MoJteKyibl, KaKOro W3 MEePEUYUCICHHBIX Ta30B, BXOASAIIMX B COCTAaB BO3IyXa, B
PAaBHOBECHOM COCTOSIHUM 00JaJal0T HauOoJibllleld cpenHen apudMeTudecKoin
CKOPOCTBIO?

1) Nz; 2) Oy; 3) Hz; 4) CO,,

B mone cuibl TSHKECTH HaXOAATCS IBa BEPTUKAIBHBIX COCY/Aa C Pa3HBIMH Ta3aMH
(Bomopon mpu 7T =200 K u remmit npu T, = 400 K). CpaBHHUTE TUIOTHOCTH ITHUX
ra3oB Ha BbicoTe N, ecniu Ha ypoBHe h=0 MIOTHOCTH ra30B OIMHAKOBHI.

1) P> 3 2) Pe= P2 3) P< - 4) ps=2p.; 5) 4p, = p..

[Ipu KakuX yCIOBUSIX peanbHbIC Ta3bl MOTYMHSIIOTCS 3aKOHAM HCAIBHOTO raza?
1) npu 601bMUWUX NIOMHOCMAX U HUBKUX MEMNEPAMYPAX,

2) npu MAnblX NIOMHOCMAX U HE OYEHb GbICOKUX U He CIUWKOM HUZKUX
memnepamypax;

3) npu Manvix RIOMHOCMSAX U 8bICOKUX MEMNEPAMYPAx,

4) npu MAbIX NIOMHOCMAX U HUSKUX MEMNEPamypax;

5) npu 6onvwux nIOMHOCMAX U He OUeHb 6bICOKUX U He CAUUKOM HUZKUX
memnepamypax.

N3 kanenbHUIBI HAKaIaJll paBHbIE MACChl XOJOAHOM M ropsiyed Bonbl. Kak u BO
CKOJIBKO pa3 U3MEHWICS KO(DPHUITMEHT MOBEPXHOCTHOTO HATSIKCHUS BOJIBI, €CITH
B IIepBOM cirydae oOpa3oBaioch 40, a Bo BTopoM 48 kamnensb?

1) yeenuuuncs 6 1.2 pasza; 2) ymenvwuics ¢ 1.2 pasa;

3) ne uzmenuncs,; 4) ysenuuuncs 6 2.4 pasa,

5) ymenvwuncs 6 1.44 pasa.



10. Kputnueckas Temmneparypa OonpeaenseTcs U3 BbIpaKeHUs:
1) Tx = 3B; 2) Tx = a/27B% 3) Tx = 8a/27RB; 4) Ty = 3B/274° 3necb a u b

noctosinHbie Ban-/lep-Baanbca.

Bapuant 2

1. B cocyze oosemom 8.31 m® Haxomurcs 0.02 k2 BOZOpoxa IpH Temmeparype 27
°C. Onpenenure ero nasnenne. R=8.31 Jotc/mons: K, = 2-10 *ke/mons.
1) 3:10* Ia; 2) 6:10° a; 3) 270 Ia; 4) 540 ITa; 5) 3-10° I1a.

2. Kak ¢popmynupyercst mepBoe HauajIo TEPMOAMHAMUKH ?

1) Uszmenenue enympemnmell sHepeuu cucmemvl Hpu nepexooe ee u3 00HO20
COCMOAHUSA 8 OPY20€ PABHO CYyMMe pabOm GHEUHUX CUTL U KOJIUYeCmaa meniomol,
nepeoanHo2o cucmeme;

2) Hszmenenue emympenmHell SHepeuu cucmemvl npu nepexooe ee u3z 00HO20
COCMOAHUSL 8 Opy20€e PABHO CyMMe pabom, KOmopvle cucmema cogepuiaem Hao
BHEWHUMU MeaaMU, U KOIU4ecmea meniomol, nepedanHo2o cucmeme;

3) Usmenenue eHympeHHell SHepeuu Ccucmemvl npu nepexooe ee u3 00HO20
COCMOSAHUS 8 OpY20€ PABHO CYyMMe paOOm GHEUHUX CUTL U KOJIUYeCmea meniomol,
OMOAHHO20 CUCTEMOU BHEUHUM MeNam;

4) Koauuecmgo mennomol, nepe0aHHoe cucmeme, uodem HA UMEHEeHUue ee
8HYMpeHHel IHEPeUU U COBePUIeHUEe BHEUWHUMU MeaamMu pabomsl HAO CUCEMOLL,

5) Cpeou omeemos nem 6epnbix.

3. Ilpm agmabatnyeckom Mpolecce CpaBedJIuBO CIEAYIONIEE COOTHOIICHHE MEXKITY
naBjenreM u oobeMoM raza PV? = const, rae y koo duimenT, onpenenseMblii
cBoiicTBaMHu Ta3a. Kak uW3MeHHMTCS TemmepaTypa HWICAIBHOTO Trasza ¢
ko3 uLeHTOM ¥ =2, eciii aauadbaTHO yBEIUYUTh 00beM B 4 pa3a?

1) yeenuuumes 6 16 pas; 2) yeeruuumcs 6 4 pasa,
3) ymenvuumes 6 4 paza;, 4) yeeruuumcs 6 2 pasa,
5) ymenvwumes 6 2 pasa.

4. Cpennss apupMeTHdecKas CKOPOCTh MOJIEKYJ paBHA:



1) V3RT/u;2) y3RT /Nt ;3) y2RT/ g 5 4) yRT/ g1 5) KT/

Haiigute xosdduimeHT BHYTpeHHEro TpeHHs 77 a30Ta MpPU HOPMAIbHBIX
YCIOBUSX, e€cinu KOdPuiueHT Auddy3uu Uisi HEro Mpu 3TUX YCIOBHUSX
D=1.4210° m*/c:

1) 1)810°° ke/m-c; 2) 3.2:10°* ke/m-c; 3) 1.8:10"* ke/m-c;

4) 48-107° ke/m-c; 5) 8-10°° ke/m-c.

Pabora, coBepmiaemas OJHMM MOJIEM Ta3a MPH H30TEPMHUUYECKOM IpoLEcce,

paBHa:

vV, V, Vv, Y p
1)RTan1 ) RT 3)04)RTIn£ 1] 5 RIn-.

W3meHeHune S3HTpONUU B U30TEPMUYECKOM Mpolecce 3a1aercs popmyioi:

1) AS=RInV,V,: 2) AS=C, InV, )V, .

3) AS=0;4) AS=C,InT: 55 AS=C, InV,/V, .

Cuntas Ta30KMHETHMUYECKUW JMAaMETp MOJEKYJl YTJIEKHCIOr0 Ta3a paBHBIM
d=3.2-10"" m, ompenmenure CpeQHIOI MUIMHY MpoGEra ero MOJEKYI IIpH
temmepatype 50 °C u nasiennu 133.3 Ia:

1) 0.74-10*m; 2) 810 *w; 3) 3.2:10"°m; 4) 3.5-10"*m; 5) 810 °m.

Ykaxxute npaBUIbHOE BhIpaKEHUE ypaBHEHUs BaH-nep-Baanbca:

m> a m_—
[P v

2
o [p-m 2 V_mbj:mm;

n?ve no) ou
m? a m a m
SJNRLLINCEY RVAVILLLN N LYY
3) MZ V2 HVZ “ )

4) P—V—)(V +b)=RT



10. B xanwmuispHoil TpyOke pamuycoM 0.5 mm KUAKOCTh mofHsuiach Ha 11 mm.
KakoBa MIOTHOCTH XKHUAKOCTH, €CIH KOI(DPHUIIMEHT MOBEPXHOCTHOTO HATSKCHHUS
)xunkocth 22:10 S H/m?

1) 800 xe/n®; 2) 850 ke/m®; 3) 900 ke/m®; 4) 816 ke/m®; 5) 750 xe/n.

Bapwuanrt 3
1. IlnotHOCTh BO3AyXa NpPH HOPMAJBHBIX YCIOBUAX pp=1.29 ke/m®. Haiimure

MOJIEKYJISIpHYIO Maccy Bo3ayxa. R = 8.3 1/c/mons K.
1) 0.01 ke/ monw, 2) 0.041 ke/monw; 3) 0.029 ke/monw;
4) 0.015 xe/monw; 5) 0.2 ke/mone.

2. Kak wu3MeHUTCS BHYTPEHHSII OHEpPrus HUJEaJbHOTO Ta3a MpU HM30XOPHOM
HarpeBaHuu?

1) AU>0; 2) AU=Q; 3) 4U<Q); 4) AU=A; 5) AU=-A.

3. B upmeanpHOM Ta3ze mpu mepexone w3 cocTossHMS 1 B cocTosiHUME 2 JaBJICHHE
U30XOpPHO YBEIMYUBAETCS B 2 pasa, 3aTeM IPHU MEPEeXo0/ie U3 COCTOSHUA 2 B
cocTtosiHMe 3 00beM M300apHO yBennuuBaeTcs B 2 pas3a. KakoBa Temmeparypa
rasa B COCTOSIHMH 3, €CJIM B cCOCTOsTHMU 1 oHa paBHa T?

1) 6Ty; 2) 5To; 3) 4Ty; 4) 3To; 5) To.

4. Cpenssisi KBaapaTUdHasi CKOPOCTb MOJIEKYJI paBHA:

1) VBRT g 2y \J2RT [ 1 : 3) /3RT [yt ;
4) NRT /g5y \J2KT [t

5. Buyrtpennss sneprust Mmonisi Ban-nep-BaanscoBckoro ra3a paBHa:

a a
1) CyT;2) CeT 3 G - 4)CT+ .5 C,T(C, +Cy).

6. Ilokaszarenb MOAUTPOIIBI A1 H3OTEPMUUECKOTO MpoLiecca N paBeH:
1) n=0; 2) n=+ —o0; 3) n=1; 4) n=o0,
7.  Kak usmensiercs kodpduuuent nuddy3uun D u BA3KOCTH 7) UIEaIbHOrO rasa,

€ciIi 00BEM €T0 YBEIIMYUTh B N pa3 U30TEPMUUYECKU?



10.

1) D yseruuumcesi 6 N pas, n yeeauuumcsi 6 N pasz,

2) D ymenvuwumecs 6 N paz, n=const;

3) D ysenuuumcs 6 N paz, n=const;

4) D ymenviuumes 6 N pas, n ymenvuumcs 6 N pas;

5) D = const, 1 = const.

B o6veme V=5 n1 Bompl pacTBOpeHO M=2 2 moBapeHHOW comm. HaiiguTe
OCMOTHYECKOE faBiieHne P 1 9Toro pactBopa mpu temneparype t=17 °C, ecim
CTEIEeHb TUCCOIMAIIUU MOJIEKY coiia 75 %.

1) 5-10* a; 2) 2.9-10° ITa; 3) 8.1-10° ITa; 4) 6.2-10° I1a; 5) 5-10"* Ia.
Hacermennsiii BogsHo map Haxomutcs npu 100 °C u sannmaer HEKOTOPBIN
oobeM. Kak m3meHuTCs naBieHue mapa, €Cciud €ro o0beM YMEHBIIUTH BJIBOE,
COXpaHss MPESKHIOI0 TeMITepaTypy?

1) ne usmenumcs; 2) yeenuuumes 6 2 paza; 3) ymeHvuumcs 6 2 pasa;

4) yeenuuumces 6 1.25 paza, 5) cpeou omeemos nem 6epHuIX.
TepmoauHaMuyeckas CHCTEMa COBEPIIAET MPOU3BOJBHBIN TEPMOIUHAMUYICCKUAN
npouecc. Kakue 3 Bennunn, xapakrepusytonux nporecc (U, S, A, Q), sBisitorces

(GYHKUMSIMHU COCTOSTHUSA?

1)U, Q;2) S,A;3)U,S;4)A U;5)Q,S.

Bapuant 4

JlaBneHue raza paBHO P~ n<Wnocm> . B KakoM U3 MepeUncCIeHHbIX MPOLECCOB

OJIHOBPEMEHHO C BO3pAaCTaHUEM N YMEHbIIIACTCS U <Wnocm> ?

1) uzsomepmuuecxkom; 2) uzobapmnom; 3) u30X0pHOM;
4) aouabamuueckom,; 5) omeemvl 1-4 ne sephul.
KakoBa BHYTpEHHsS DJHEPrus OJHOATOMHOTO Ta3a, 3aHUMAIOIIEro IIpu

temriepatype T o0bem V, eciii KOHIIEHTpaIHs €ro MOoJieKy N?

3 3 2 3

3
5KV 2 5T 19 TV STV 5 V/NKT.



Kax n3menutcst koapduiment auddysun D u BSI3KoCTh 7 Ul1eaabHOTO ra3a, eciu

ero o0beM yBEJIUYHTH B N pa3 n300apuyuecku?

1) D ysenuuumces 6 N pas, ﬂ\/ﬁ pas;

2) D ysenuuumcs 6 n*2 pasz, 1] \/ﬁ pasz;
3) D yseruuumes 6 N paz un 6 N pas;

4) D ymenvwumes 6 N paz, n 6 N pas;

5) D ysenuuumcs 6 n*2 pasa, 6 \/ﬁ pas.

Hexkoropselil ra3 ¢ HEM3MEHHOW MACcCOW MEPEBOIUTCS U3 OJHOI'O PABHOBECHOIO
COCTOSIHUA B Jpyroe. I3MEHUTCS U pacipeesiCeHUe MOJIEKYJI 10 CKOPOCTSM: )
MOJIOKEHNE MaKCUMyMa KpruBoM MakcBesia; 0) mionaas 3T0M KPUBOU.

1. a) usmenumcsi; 6) usmenumes,; 2. a) He usmeHumcs,; 6) He UIMEHUMCSL,

3. a) He usmenumcs; 6) usmenumcs, 4. a) usmenumcsi 06) He UIMEHUMCSL.

BepHsb! 1 cneyronye yTBepKaeHHsI OTHOCUTENBHO MamnHbl KapHo? a) pabodee
BEIIIECTBO BCETJa WJCANbHBIA Tra3; 6) IUKI COCTOUT U3 JBYX H30TEPM M ABYX
aguabar; ¢) KIIJI mukna 3aBUCUT TOJIBKO OT TEMIEpAaTypbl HarpeBareis u
XOJIOTMJTbHUKA.

1. a) 0a; 6) nem; ) nem, 2. a) 0a; 6) nem, 8) Hem,

3. a) nem; 6) nem, 6) oa; 4.a) da, 6) oa, 8) oa;

5. a) Hem,; 6) 0a, 8) oa.

[Ipu aguabaTrueckoMm CoKaTHUU UACATBLHOTO Tra3a coBepiieHa padbota A. Kakue u3
NPUBEACHHBIX HU)XE COOTHOIIEHUW I KOJWYECTBA TEIUIOTHI Q, MOTydeHHOM
ra3oM B 3TOM IpoIiecce, U U3MeHEeHUs1 BHyTpeHHel sneprun AU cripaBeayinBb1?
DNQ=0 AaU=A; 2)Q=A A4U=0; 3)Q=0 4aAU=-A;

4)Q=-A 4U=0;5Q=0 4aU=0.

Boxy maccoit m=1 kz marpemn ot temmeparypsl t; = 10 °C mo t,= 100 °C, mpu

KOTOpPOUW OHA BCA MpEeBpaTWIach B nap. Haltu npupamieHre 3HTpONUU CUCTEMBL.

T
1) AS =m Cln—z—L . 2) AS:mCInT—Z.
1 2 )’ T



10.

T r
3) AS:mr/TZ; 4) AS=m£C|nT—2+T—j; 5) AS =0 39eco C —

1 2

yaeﬂbHa}Z menjioemKocnisb 600bl, r —yaeﬂbHCl}Z menjioma nap006pa306aHu;z.

Pacnpez[eneHHe MOJICKYJI ITO BBICOTC OIIMCBIBACTCA PACHIPCACIICHUCM bonpimana:

py n(h)= exp(—%_hj .2y n(h)=n, exp(— ’uihj ;

RT
n(h)=n exp(—ﬂihj. n(h)=n exp(—&hj.
3) ’ kT )+ 4 ’ RT )
h
-

Brruncnure nmocrosiHabie @ U b B ypaBHeHun Ban-nep-Baanbca it yriieKuCaoro
rasa, €Clii U3BeCTHa Kputndeckas temreparypa Txp= 304 K w naBnenue Py =73
amm.

1) a=3.6 amm-n*/monv?; b=0.043 1/monb;

2) a=8.2 amm-n>/monv?; b=0.43 1/monw;

3) a=0.043 1/monwv; b=3.6 amm-*/monv’;

4) a=1.8 amm-a*/monv”; b= 0.086 1/monw.

Hatigute modaBoyHOe naBjicHHe P BHYTPH MBUILHOTO My3bIps auamerpom d=10
cm. Onpenenute Takke padoty A, KOTOPYIO HYKHO COBEPIIUTH, YTOOBI BBIAYTh
3TOT 1y3sIpb. 0=40-10"° H/m.

1) P=3.2 IIa, A=2.5 m/Ixc; 2) P=3.2-10° ITa, A=2.5 m/nc;

3) P=8.3 Ila, A=5 m/[xc; 4) P=1.6 Ila, A=2.5 m/]c.

Bapuanr 5
Kak usmenurtcs temmeparypa W JaBICHUE HACAIBHOIO Ta3a, 3aKJIOUYEHHOTO B

COCY/1 IOCTOSIHHOTO 00beMa, €CIM YBEJIUUUTh CPEIHIO0 KBAPATUIHYIO CKOPOCTh
MOJIEKYJ rasa B 2 paza?

1) P,=4P,, T,=4T;; 2) P,=2P,, T,=2Ty; 3) P,=Py, T,=411;

4) P,=4P,, T,=T1; 5) P,=P1, T>=T;.



Onpenenure auaMeTp Kalid BOJABI, B KOTOPOM BO3HUKAET JIAIJIACOBCKOE
nasiaenue AP = 1440 I1a, c = 0,073 H/m.

1) 144 mm; 2) 40 mm; 3) 2.45 mm; 4) 0.2 mm; 5) 1 mm.

Kak wu3MeHMTCS BHYTPEHHSS DSHEPrus WJICAIBHOIO Ta3a IMpuU H300apHOM
HarpeBaHuu?

1) AU=Q; 2) AU>Q); 3) AU=4; 4) AU=-A; 5) AU<Q.

WNneanpHBIA Ta3 CHadajga pacIIMPSETCs, 3aTeM COKHUMAETCS W BO3BpAIIACTCS B
HCXOJIHOE COCTOSIHME. 3a OJIMH IMKJ Ta3 MOJIyYWJ OT HarpeBaresis KOJUYeCTBO
TeII0Thl Q1, 0TIl XOJOAMIBHUKY KOJIUYECTBO TEIUIOTH Q; M coBepIIni padoTy

A. Yemy pasen KII/I saToro nukia?
1) 7=Qu/t2; 2) 7=Q2ld1; 3) 7=(Q2-A)/Q1;
4) n=AIQy; 5) 7=(Q2+A)/Qy.

Hawuboiee BeposiTHAst CKOPOCTh paBHA:

1) VBRT Inu -2y \J2RT [ 1 :3) /3RT [yt ;
4) NRT [ 5)J2KT [ 1.

PaGorta, coBepiraemas ra3om mpu H30XOPHOM TPOIIecCe:

1) P(V, - V1); 2) 0; 3) RT Ln(VJ/V41)”; 4) PV; 5) V(P, - Py).

VYkaxkurte, 3aBUCUT JIM OT IJIOTHOCTH ra3a KodppuuueHt neperoca: a) nupdysuu;
0) BS3KOCTH; ) TEIUIONPOBOIHOCTH:

1. a)oa; 6) oa, 8) 0a, 2. a) 0a, 6) nem, 8) nem; 3. a) 0a, 6) Hem, 8) 0a,

4. a) nem; 6) Hem; 8) 0a; 5. a) Hem, 0) 0a, 8) Oa.

W3MeHeHre SHTPONHHU NP aquabaTHYeCcKoM MpoIecce PaBHO:

T V T

1 1 1

v Y
4) AS =0; 5) AS=R|H(V—ZJ :

1

B kanopumerpe, TEMIOEMKOCTBIO CTEHOK KOTOPOTO MOYKHO TpeHeOpeyb,

cozepxkuTcs Bona maccoil I ke. Ilpu onyckannu B Boay metaiuia maccoi 1 ke. B



pe3yabTare Temonepeaayn oH oxjanuics Ha 50 K, a Bojga Harpenach Ha 5 K.
Uemy paBHa yzelbHas TEIIOEMKOCTh MeTamia? e, = 4200 /rc/ke K.
1) 0.1 [Pc/xeK; 2) 10 Howc/ke'K; 3) 0.42 [oc/ke K
4) 420 Jxnc/xe'K; 5) 4200 Lowc/T k.
10. Omnpenenurte HauOoblee AaBIeHUE P HACBHIIIIEHHBIX BOASHBIX MAPOB:

1) 8a/27Rb; 2) a/27b%; 3) 3/8a/b”; 4) 3b; 5) 8a/27h°.

7.3. Meroauueckne MaTepuaibl, OMPEACIAIONINe MPOILEAYPY OICHUBAHHS 3HAHUM,
YMEHUH, HaBBIKOB M (WJIM) OIbITa JAEATENbHOCTH, XapaKTEPU3YIOLIUX STaIlbl
(bopMHpOBaHUS KOMIIETCHIIUM.

IIpumepnasi ouenka mo 100 0anbHOM mIKaJIe (POPM TEKYLIEro U MPOMEKYTOUYHOI0
KOHTPOJISI

BecomocTb TekyIero 1 mpomMexyrouroro KoHTposis — 50% (koaddumnuent 0,5)
¥ UTOrOBOT0 KOHTPOJIA 1o aucturinie — 50% (koaddunument 0,5):

Jlekumnu - Tekyumuii ¥ MpoMesKyTOYHbIN KOHTPOJIb BKJIYAET:

" JIOCEIIECHHE 3aHATUI 3 0aua.
" AKTUBHOE y4acTUE Ha JIEKLHUAX 5 oan.

® YCTHBIN ONPOC, TECTUPOBAHUE, KOJUIOKBUYM 27 0an.
* U ap. (ToKJIaabl, pedepaTh) 5 oan

IIpakTuka (p/3) u cemunap - TeKyuuii KOHTPOJIb BKJIIOYAECT:

" TIOCCIICHUE 3aHATHI 3 ban
" AKTUMBHOE y4aCTHE Ha MIPAKTUYECKUX 3aHATUAX 5 OaJ.
" BBIOJIHEHHUE JOMAIIHUX PaboT 5 Oan.
"  BBINOJHEHHUE CAMOCTOSTEIBHBIX PadoT _7__ oan.
" BBHINOJIHEHWE KOHTPOJBHBIX PaboT ~10__ o6an.

Pu3nyecKuil NPaKTUKYM - TeKyluil KOHTPOJIb BKIIIOYAECT:

" [IOCELICHHE 3aHATHN U HAJIMYME KOHCIIEKTa 3 oan.
" [OJy4YEHHE JOMYCKa K BBHIOJHEHUIO PaOOThI 5 oan.

" BBHINIOJIHEHUE PAOOTHI M OTYETA K HEM 10 oan.
= 3amnmTa JJ1abopaToOpHOM pabOTHI 12 6an.

8. IlepeyeHb OCHOBHOI U IONOJHUTEILHON YUeOHOM JIMTEpaTypPhl, HEOOXOAUMOM
JJI51 OCBOEHHA TMCHMILINHBI.
a) OCHOBHas JUTepaTypa:



8.

PacroBa H.A. ®wusuka. MonexkymsapHas ¢usuka [DIeKTpoHHBIN pecype] :

yuebHoe mocodue / H.A. PacTtoBa. — DNEKTPOH. TEKCTOBBIC IaHHBIE. —
Bonrorpan: Bonrorpaackuit uHcTUTYT OM3HEca, By3oBckoe oopazoBanume, 2009.
— 42 C. — 2227-8397. — Pexum JOCTyTa:

http://www.iprbookshop.ru/11357.html 13.09.2018r

Crapony6neBa ['.Il. Kypc nekmuit mo ¢usuke. MexaHuka, MoOJIEKyJspHas
bu3KKa, TepMOJUHAMUKA. DJIEKTPUUECTBO U MAarHETU3M [ DJIEKTPOHHBINA pecypc]|
: ydyeOHOe TocoOue UIsi CTYJCHTOB arpapHbIX BY30B, OOYYaIOIIMXCS TIO
HanpasiaeHusM: 35.03.06 - Arpoumxkenepus u 23.03.03 - Dxcruryaranus
TPaHCTIOPTHO-TEXHOJIOTHYEeCKUX MammH u komiuiekcoB / I'.I1. CraponyOuiesa,
A.A. XameHko. — OJIEKTpPOH. TEKCTOBbIe JAaHHble. — (CTaBpOMOJib:
CTaBpOmNOJIbCKUI TOCYIapCTBEHHBIN arpapHbiii yHUBepcuTeT, 2017. — 168 C.

— 2227-8397. — Pexxum nocryna: http://www.iprbookshop.ru/76115.html
Kukoun A.K.. Kukount U.K. - Usn. 3-e. crep. - CII0. [u an.]l : Jlanb. 2008.
2007. - 480 c. : wmin. - (Knaccuueckas vdeOHas jauteparvpa IO (bH3HKE )
(YuyeOnuku it Bv30B. CnenuainpHag aureparvpa). - Homviieno MO POD. -
ISBN 978-5-8114-0737-8 : 330-00. Mecronaxoxaenue: Hayunas 6ubnnoreka
Ay

MatseeB A.H. - 4e u3n., crep. - CII6; M; Kpacnomap : Jlamp, 2010. - 671-

88.Mecrtonaxoxnenue: Hayunas 6ubmuorexa JAI'Y

CasenweB U.B. - 4-e¢ uzn., crep. - CII6. u ap. : Jlawsb, 2008. - 351 c. : um. -
(YuebGuuku jy1s By3oB. CrnenuanbHasi nurepatypa). - Honymeno HMC. - ISBN
978-5-8114-0685-2 : 300-08.Mecronaxoxnenue: Hayunas oubnmmorexa JAI'Y
CuByxun  JI.B.  OOmmii kypc ¢usuku : VYueb. mocobue s Qus.
cnennasnbHOCcTeW BYy30B: B 5- Tu T. T.2 : TepMoamHamuka u MOJIEKyJsIpHAs
busuka - 4-e uzn., crep. - M. : ®USMATIIUT; MOTU, 2003. - 575 c. : ui. -
ISBN 5-9221-0226-5 : 239-00.MecTonaxoxnenne: Hayunas oudmmorexa JAI'Y
I'.CJlannc6epra I'.C. DnemeHrtapHbiii yuyeOHuk ¢usuku : B 3 1. T.1 :
Mexanuka. Temmora. MonekynspHas ¢uszuka - 13-¢ usm. - M. : Ousmariur,
2006. - 605,[2] c. : un. ; 21 cMm. - bubnuorp. B nmpumed. Tekcta. - [Ipeam. ykas.:
c. 600-606. - ISBN 5-92210348-2 : 160-00.

MaromenoB X. A. OnopHBIN KOHCIIEKT IO MOJIEKYJIsIpHOU ¢usuke, 2005T.

0) TONOJIHUTEIbHAS JTUTEpaTypa:

1. O6BunneBa H.FO., PerukoBa O.B. ®wusuka. MonekymsapHas ¢usuka u

TEPMOJUHAMHKA [DIIEKTPOHHBIN pecypc]| : COOpHUK 3amady — DJEKTPOH.
TEKCTOBBIC JaHHBbIC. — M. : M3marenbckuii [Jom MUCuC, 2016. — 65 ¢. —
978-5-87623-988-4.—Pexum JOCTYyTIA!

http://www.iprbookshop.ru/64209.html

2. T'mpaes M.A., MaromenoB X.A.. Mexannka W MOJEKyJspHas (u3MKa :
OTIOPHBIE KOHCIIEKTBI, TECThI, 3ajJauu: [yue0.- MeTon. mocobue] /. -
[Maxaukana : WUIIL[ JAT'Y, 2005]. - 318 c. - ISBN 5-7788-0002-9 : 150-
00.Mectonaxoxaenue: Hayunast oubmuoreka JII'Y



http://www.iprbookshop.ru/11357.html
http://www.iprbookshop.ru/76115.html
http://www.iprbookshop.ru/64209.html

3. B.A.AG6pamoBa, M.K.I'ycelixanos, Y.I'.-I."MaromenoBa PemieHue TUIOBBIX
3alad MO0 MOJEKYJsIpHOW ¢u3uke : ydel.-meTon. mocobuwe; M-Bo
oOpa3oBanus u Hayku P®, Jlarect. roc. yH-T. - Maxaukana : U3g-so AI'Y,
2011. - 70 c. - 41-50.Mecronaxoxaenue: Hayunas 6uommoreka J(I'Y

4. SBopckuit b.M., ITunckuit A. A., nox pea. FO.M./Juka : OcHoBbI (pu3uku : [B
2 1.]. T.1 : Mexanuka. MonekynsapHas pusznka. IJIEKTpOJAUHAMUKA - 5-€
u3a., crep. - M. : ®usmatnut: Hayka/ MaTepnepuonuka, 2003. - 575 c. -
ISBN 5-9221-0382-2 : 144-76. Mectonaxoxaenue: Hayunas OuGnmoreka
Ary

5. KopotkoB II.®D. -MonekynsapHas ¢usnka ¥ TEPMOJAWHAMHUKA: OCHOBHBIC
MOJIOKEHHSI M peIIeHue 3ajad : y4eo. mocodue /; M-Bo obOpaszoBanus PO,
Mock. ¢wu3.-TexH. UH-T. - 2-¢ u3a. - M. : U3g-Bo MOTH, 2004. - 168 c. —
PexomeHn0BaHO YMO. - ISBN 5-7417-0229-5 :128-00.
Mecronaxoxaenue: Hayunas oubnuoteka JII'Y

6. llemuko O.Ju np - TectoBble 3amaHusi 1mo Kypcy "MounekynspHas
¢usuka”. YU.1 : Cratuctuueckuil aHanus; M-Bo oOpa3oBaHusi U Hayku PO,
Har. roc. yH-T. - Maxaukana : Msm-Bo AI'Y, 2011. - 114 c¢. - 66-
50.Mecronaxoxaenue: Hayunas oubmmotexa 'Y

7. MaromenoB X.A. u np - MonekynspHas (Qusuka : METOJ. MmocoOue K
BBITIOJTHEHHUIO J1a0. padot. U.2 Y.1; deaepas. areHTCTBO MO 0Opa30BaHUIO,
Har. roc. yH-T. - Maxaukana : Msn-so JAI'Y, 2010. - 33 c¢. - 22-00.
Mecronaxoxaenue: Hayunas oubnuoteka JII'Y

8. llemuxor O.J[.- MonekynsapHas ¢usznka : METOJ. MOCOOUE TO PEIICHUIO
3agad . - Maxaukana : M3g-sBo JII'Y, 2011. - 160-00.MecToHaxoxneHue:
Hayunast 6ubnmorexa JII'Y

9. enukoB O./. u mp TecToBsie 3aganus no Kypey "MomnekymnsipHas puszuka' :
yue6.-meTo1. mocodue. U.2 : Tepmoaumnamuueckuii meron. IlepBoe Hayaio
TepMoauHaMuKku; MunoOpHayku Poccuu, Jlar. roc. yH-T. - Maxaukana :
Wzn-so AI'Y, 2012. - 77 c. - 49-00.Mecronaxoxaenue: Hayunas

oubmmoTeka JAI'Y
10.1lenmukoB O.J1 u np - TecroBble 3amanus mo kKypcy "MonekynspHas
¢usuka" : yudel.-meron. mocodbue. U.3 : TepMmoaumHaMU4eCKUN METO/.

Bropoe nHawano tepmonunamuku; MunoOpHayku Poccunm, Jlar. roc. yH-T. -
Maxaukana : Uspg-so JAI'Y, 2012. - 63 c. - 41-20.MecToHax0XICHHUEC:
Hayunas oubnmnoreka JAI'Y

9. Ilepeuyenr pecypcoB HHGPOPMANMOHHO-TEJIEKOMMYHUKANIMOHHOM  CeTH



«AHTEepHET», HEOOXOAMMBIX /IJISI OCBOEHHUS TUCIUILTHHBI.

1. denepanbblii mopran «Poccuiickoe oOpaszoBanue» http://www.edu.ru/

2. @enepanbHOe XpaHwiuile «EnuHas komteknus mudpoBbIX 00pa3oBaTEIbHBIX
pecypcoBy» http://school-collection.edu.ru/

3. Teopetnueckue  cBemeHUss 1o  (QuU3MKe W MOAPOOHBIE  PEIICHUS
JIEMOHCTPAIIMOHHBIX BApUAaHTOB TECTOBBIX 3a/IaHUM, MPEACTABICHHBIX HA CaiiTe
Pocakkpenarentcra (www.fepo.ru).

4. Owusuka [DnexTpoHHbIH pecype]: ped. xypH. BUHUTH. Ne 7 - 12, 2008 /
Bcepoc. uH-T Hay4. u TexH. uapopm. - M.: [U3n-so BUHUTHU], 2008. - 1
atekTpoH. ont. Auck (CD-ROM). - 25698-00.

Poccuiickuit mopran «OTkpeiToro odpazoanus» http://www.openet.edu.ru

CaiiT oOpa3oBarenbHBIX pecypcoB JlarrocynuBepcutera http://edu.icc.dgu.ru

Nudopmanmonnsie pecypcbl HaydyHoW Oubnmoreku JlarrocyHuBepcureTa

http://elib.dgu.ru  (moctym wuepes muatrpopmy Hay4yHoii 3JeKTPOHHOI

onodamoreku elibrary.ru).

8. denepanbHbIii HEHTP 00pa3oBaTEeNLHOTO 3aKOHOJIaTEJIhCTBA.
http://www.lexed.ru

o o

~

10. MeToanyeckue yKazaHusi 1Js1 00y4alOIIMXCS M0 OCBOCHHUIO U CIMIIHMHBI.

110 OCBOCHHIO JIEKIIMOHHOI'0 MAaTEPHAaJIa, MOATOTOBKE K JIEKIUAM

JI71s1 3amKicu KOHCTIEKTOB JICKIIUM Yy CTYJIEHTa JI0JDKHA ObITh TETPaJlb KEJATEIbHO
oosbiioro (opmMara, Tak Kak B KOHCHEKTaX Mo (Puinke o0s3aTeIbHO MPUCYTCTBYIOT
PUCYHKH, TpaUKHU U YEPTEKU. ITU DJIEMEHTHI JOJDKHBI ObITh BBITIOJHEHBI TaK, YTOOBI
BCE JieTaln ObUIM XOpOoHIO BUAHBI. OOBIYHO JIEKIHS - 3TO CaMO€ KPaTKOe M3JI0KEHUE
Marepuasa mo JaHHOMY Bompocy. Eciuy mpu 3anvcu KOHCIEKTA Bbl UTO-TO HE YCIIEIH
3aMmMcaTh — OCTaBbTE MECTO, YTOOBI IOMUCATH TTIOTOM.

KoHcriekT nexnuii HEOOXOIUMO MpopadoTaTh NeEpen CIEAYIONIeH JIeKIHUeH,
MOCTAaBUB BOINPOCHI TaM, [J€ BCTPEUAIOTCS HEMOHATHbIE MecTa. OTBEThl Ha 3TH
BOIIPOCHI CJIEAYET HAWTH B PEKOMEHJOBAHHOW JINTEPATypEe WM BBIICHUTH Ha
KOHCYJIbTallMK 'y mpernogaBaTens. KOHCHEKT JeKnuii HeoOXOIUMO JOMOJIHSThH
BCTaBKaMHU, OCOOEHHO 10 BOITPOCAM, BHIHECEHHBIM Ha CAMOCTOSITEILHOE U3yUeHHE.

10 MOAT0TOBKE K NMPAKTUYECKUM 3AHATHAM

JIns mpakTUYeCKuX 3aHATHN 1Mo gucuuiinae «MonekymspHas ¢(u3ukay y
CTyJIeHTa JOJbKHA OBITh OTAENbHAs TeTpaib. IIpyM MOATrOTOBKE K MPAKTUYECKOMY
3aHATUIO CTYACHT JOJKEH MpopadboTaTh TEOPETHUUECKUU MaTepuas, OTHOCAIIUMUCS K
Teme 3aHsiaTus. [Ipyu 3TOM HEOOXOIUMO BBISICHUTH (PU3MYECKUNA CMBICI BCEX BEJIUYMH,
BCTPEUYAIOIINXCSA B KOHCIIEKTE JICKIHUH 110 TAHHOMY BOIIPOCY.

Kpome »3TOoro HeoOXoaumo pemmuTh TOMAIIHWE 3aJa4d, 3aJaHHble Ha
OpEeabIAyIeM 3aHATAU. J[Js yCHemrHoro pemieHus JOMAIIHUX 3a7a4 HeoOXO0IUMO
MIPOCMOTPETH 3aUCH PEUICHUH 3a1a4, BBIIIOJHEHHBIX B Ay AUTOPHUHU.

[Ipuctymas x pemeHuro 000N 3amaum, CIEAYET BBINOJHATH OMpPEICTICHHBIC
MpaBUJIaA:

— BHuMaTenbHO NPOYUTATH YCIOBUE 3a1a4H.


http://www.edu.ru/
http://school-collection.edu.ru/
http://www.openet.edu.ru/
http://edu.icc.dgu.ru/
http://elib.dgu.ru/
http://www.lexed.ru/

— BriacHUTh (pu3HUecKuil CMBICT BCEX BEJIMYMH, O KOTOPBIX HET PeUb B JaHHOU
3ajaye.

— BbrinonHUTE yepTeXk, €Ciu 3TO HEOOXOAUMO (YEpTEX HYXKEH B OOJIBLIMHCTBE
3amay mo (pusuke).

— 3anuchiBasg JaHHBIC 33Ja4d U PEIICHUE, CIEAYEeT MOMHUTh, YTO BCE OYKBBI,
BCTPEUAIOIIUECS B 3alMCU PELICHHs, KPOME OOLICTPUHATHIX 0003HAUCHUH U
KOHCTAHT JIOJKHBI IIPUCYTCTBOBATh HA YEPTEKE WM B 3allUCU JaHHBIX. Bee
JPYTUE CUMBOJIBI IOJKHBI OBITh IOSICHEHBI IIPY 3aIIMCHU PELLEHUS 3a4a4u.

— Pemenune 3amau pekoMeHayeTcss MPOBOAUTH B 0OIIEM Bujie. Brrumcistorcs,
KaK IpPaBWJIO, TOJbKO TE€ BEJIMYMHBI, KOTOpbIE TpeOYIOTCA s OTBETa Ha
BOITPOC 33/1a4U.

— Ilpexnae yeM NOACTABIATH JaHHBIE B pacyeTHYHO (QopMyly HEOOXOIUMO
MPOBEPUTHh PA3MEPHOCTh BBIUMCISAEMON BeJIWYMHBI. Ecin pa3mepHOCTh
BBIYMCIISIEMON BEJIMYMHBI IPABUIIbHAS — MOKHO ITPOBOJUTH BBIYMCIICHHUS, €CIIN
HET — CJIEyeT HAlTH OIIHUOKH.

— Ilocne mnpoBeneHHs BBIUMCICHUH HEOOXOAMMO OICHUTH Pa3yMHOCTb
[OJyYEHHOTO pe3ysibTaTa (3HAYEHHWE CKOPOCTH JBMKEHHUS Tejla ONM3KOM K
CKOPOCTH CBETa B BaKyyMmMe€ — HEPa3yMHO, HEPa3yMHO OTPHULATEIILHOE
3Ha4YeHUE a0COIIOTHOM TEMIIEPATYpPhI U TAK JaJjiee).

— Ecmm  monydyeH — Hepa3yMHBId — pe3ysbTaT, HEOOXOAMMO  IPOBEPHUTH
MPaBUJILHOCTb BBIYMCIICHUI. ECliM BbIYMCIIEHNS TTPaBUJIbHBIE, CIEIYET UCKATh
OIIMOKH B pEUICHUHU.

— [Ilpwu 3anucu perienus 3a1a4u HEOOXOAUMO JI€TaTh MOSCHEHUS.

— B koH1Ie penieHus 0KeH ObITh 3aIMCcaH OTBET Ha BOIIPOC 3aJayuu.

110 OPraHU3aLMU CAMOCTOATEIbHOU PadoTHI

Paboueii nporpamMmoii nucuuiuHbl «MonekynspHas (U3NKa» TpeaycMOTpeHa
camMoCTosITeNIbHAsE padboTa cTyneHTOoB. (CamocTosTenpHas padoTa MpeArnonaraer:
YTEHWE CTYJEHTaMH PEKOMEHJIOBAHHOW JIMTEPATypbl M YCBOEHHE TEOPETUYECKOTO
MaTepuaia JUCLUIUIMHBI, IOATOTOBKY K MPAKTUUYECKUM 3aHITUAM; paboTy C
VMHTepHET-UCTOYHUKAMH; BBIIIOJHEHUE TECTOBBIX W HHIMBUAYAIBHBIX 3aJlaHWM,
IIOATOTOBKY K CIa4ye 3K3aMEHOB.

[InanupoBaHre BpEeMEHH Ha CAMOCTOATEIbHYIO pPadOTy, HEOOXOAMMOTO Ha
M3Y4YEHHE HACTOALIEH IUCLMIUIMHBI, CTYAEHTAM JIy4Ylle BCETO OCYILIECTBIATH HA BEChH
ceMecTp, IIpeAycMaTpuBas MPHU OTOM pPEryJIpHOE IOBTOPEHHE IPONIECHHOIO
MaTepuana. Marepuai, 3aKOHCIIEKTHPOBAHHBIN Ha JIEKIHIX, HEOOXOIUMO PETYJISIPHO
JOTIOJHATh CBEICHUSIMU U3 JTUTEPATYPHBIX MCTOUHUKOB, MPEJCTABIECHHBIX B pabouei
IporpaMMe IUCHMUIUIMHBL. [0 KaXI0M M3 TeM Uil CaMOCTOSITEIBHOTO W3YYEHUS,
NpPUBEACHHBIX B paboyeil mporpaMMme IUCHUIUIMHBI, CIEAyeT CcHadajla MpOYUTaTh
PEKOMEHJIOBaHHYIO JIUTEpaTypy U, MpU HEOOXOJAMMOCTH, COCTABUTh KPATKHM
KOHCIIEKT OCHOBHBIX IMOJIOXKEHUH, TEPMUHOB, CBEJICHUN, TPEOYIOIIMX 3alIOMUHAHUS U
ABJISIFOIINXCS OCHOBOTNOJIATAIOIIMMU B 3TOM TE€ME W Il OCBOCHHMS MOCIEAYHOIIUX
pasnenoB Kypca. Jlnsg pacmuupeHus 3HAHUM 10 JUCHUIUIMHE PEKOMEHAYETCs



ucnoibp30BaTh MHTEpHET-pecypchl, MaTepuaibl caiita pusndeckoro ¢akymnbrera 'Y
¥ 00yYaroUuuXx MporpaMM, NpeyIoKEHHbBIX TPENOJaBaTENIEM.

10 MOATr0TOBKE K KOHTPOJILHOM padoTte
[ToaroToBKy K KOHTPOJBHOM paboTe HEOOXOAUMO HAYMHATH C ITOBTOPEHUS
COOTBETCTBYIOIIIETO pazjeiia ydyeOHHKa, Y4YEOHBIX MOCOOWMH MO JaHHOM TeMe H
KOHCTEKTOB JieKIui. [IpucTynaTh K BBIIOJHEHHIO PabOThHl 0€3 M3yUYEeHHS OCHOBHBIX
MOJIOKEHUM W TIOHATUH, He crienayeT. 1lo BceM BO3HMKIIMM BOINPOCAM HAIJICKUT
oOpamarbCcsi 3a KOHCYJbTallUeW K JEKTOPY WM TMPENOJaBaTENi0, BEIyIIEMY
MPAKTUYECKNE 3aHSITHUS.

110 MOATOTOBKE K TeCcTaM

JUist KOHTpOJISI YpOBHS YYEOHBIX JOCTMKEHUM CTYJEHTOB HCIOJIb3YeTCs
TEXHOJIOTUS KOMIIBIOTEPHOI'O TECTUPOBAHUSA, Ul pPEeAIN3alUA KOTOPOU MPUMEHSAETCS
nporpaMMHasi oOojiouka. Bce 3amaHus cocTaBieHbl Ha OCHOBE YIPaXKHEHUH,
PAaCCMOTPEHHBIX Ha JICKUUAX U BBIIOJHABIINXCSA B TCYCHUE CEMECTPA HA CEMUHAPCKUX
U TPaKTUYECKUX 3aHATHAX. [lepen BBIMONHEHHEM TECTOB HEOOXOIUMO BEPHYTHCA K
3TUM YHPaXHEHUSIM, KPOME TOr0, OOpaTUThCS K PEKOMEHIOBAHHOHN JUTEpaType H
TIIATEIBHO MpOopadoTaTh MaTepHall, NPEACTaBICHHBIN Ha JIEKIHUIX.

Pazmenst um  TeMBl  A0d Buanbi " coJepKaHue

CaMOCTOSITEJILHOT0 U3yYeHUsI CaMOCTOSITEJILHOM PadoThI
Pacnpenenenne MOJIEKYJ no|Pacuer  pacnpeneneHus  MOJEKyad IO
CKOPOCTSIM aTMoc(epa MIaHeT CKOPOCTSIM. Onpenenuts  NPUMEPHOE

COJEP/KAaHUE MOJIEKYJI Ha KaXIO0H IUIaHeTe
Ha OCHOBE BTOPOM KOCMHYECKON CKOPOCTH.

Paccesnue wmosekyn atmocdepsi|Mcxons u3 pacuera paccesHus MOJEKYJ BO
MOJIEKYJ  3€MHOro  Illapa  BO(BpEMEHHW  HAWTU  MTPOJOKUTEIBHOCTH
BPEMEHH. JKW3HU Ha 3eMJIe.

DKCHepUMEHTaIbHOE 000CHOBaHME|AHAIM3UPOBATh M HAWTH SKCHEPUMEHTHI

OCHOBHBIX IIOJIOKEHHM |aHATTN3UPYIOIINE MOJIEKYJISIPHO —

MOJIEKYJISIPHO-KUHETUYECKON KMHETUYECKYI0 TEOPHUIO.

Cunel Ban — nep — Baasnbca. N3yunTh W3 NONOJHUTEIBLHOM JINTEPATYPHI
’kn3Hb Bam — gep —  Baaneca.

Hucceptanonnast pabora Ban — gep —
Baanbsca. Kak Ban — nep — Baanbsc nokaszan
BO3MOYKHOCTh IIPEBpAILEHUs JII000T0 ra3a B

Huskue Temmnepatypsl N3y4nTh IONMONHUTENBHO W3 JIUTEPATYPHI
METOAbl TOJIYYEHUS HHU3KUX TEMIIEPATYP.
KakoBa HavHHA31Ias TeMIreparypa

MOJyYEHHAs] 3KCTIEPUMEHTaNbHO. [IpuHIun
HEBO3MOXHOCTH JOCTHUYb 0°K.




TporiHas Touka Kakoe 3HaueHue MMeeT HaJIu4yue TPONHOU
TOYKHU B IPUPOJE AJiA O0BbsICHEHUS (a30BbIX

MepexoIoB.
TBepaoe Teno OTanumne TBEpAOTO KPUCTAIIMYECKOTO TEla
or amop¢uoro. Ilpuobperarb HOBUHKHU
oTnpeeIeHUs WHJIEKCOB Muniepa
[Ipoueccr nepeHoca Bakyywm. SBnenue nepeHoca B

pPa3psKECHHBIX ras3ax.

MeTOIll/I‘IeCKI/Ie PEKOMEHIAIUA NJA IIpenmoaaBaTeas

1. U3yuuB riy0oKo cojaepkaHue y4eOHOW AMCIMIUIMHBI, I1eJ1eco00pa3Ho
pa3zpaboTarh MaTpuily HauboJiee MPEANOYTUTEIBHBIX METOJA0B 00yUeHus u GpopMm
CaMOCTOATENLHOM pabOThl CTYNEHTOB, aJCKBATHBIX BHUJAM JIEKIMOHHBIX H
CEMUHAPCKUX 3aHATUH.

2. Heobxomumo mpemycMoTpeTh pa3BUTHE (POPM  CaMOCTOSTEIHLHOM
paboThl, BBIBOJIA CTYJICHTOB K 3aBEPIICHUIO U3YUYEHUS YU4EOHOU AUCIUIUIMHBI HA

e€ BBICIINN YPOBEHb.

3. Tlaker 3amaHmii JUIsI CaMOCTOSITEIBHOW pPaOOTHI CIEAyeT BBHIIABaTh B
HaJaJie CeMECTpa, ONPECIUB MpeaeIbHbIE CPOKH WX BBIMOTHCHUS W CIAYH.
3agaHus 119 CaMOCTOSITEIbHON pabOThI JKEJIATeIbHO COCTABISATh U3 00sI3aTeIbHON
U (aKyJIbTaTUBHOM YacTeM.

4. Opranusys CcaMOCTOSITEJIbHYIO palboTy, HEOOXOAMMO TMOCTOSIHHO
o0y4aTh CTYJACHTOB METOJaM TaKOW paOOThI.

5. By3oBckas Jekmus - TJIABHOE 3BEHO  JIUJAKTUYECKOrO  ITUKJIA
oOyuenus. E€ menp - dopmMupoBaHue y CTYJEHTOB OPHUEHTHPOBOYHOW OCHOBBI
JUTSL TIOCJIENYIOIIEr0 YCBOCHHUS MaTepHalla METOJIOM CaMOCTOSITEIHHOM PaOOTHI.
CopnepkaHve  JIGKIIMM ~ JIOJDKHO — OTBEYaTh CIEAYIONIUM JTUJAKTUYECKUM
TpeOOBAHUSIM:

-U3JI0’)KEHNE MaTepuaja OT MPOCTOTO K CJIOKHOMY, OT H3BECTHOTO K
HEH3BECTHOMY;

-JIOTUYHOCTh, YETKOCTh U SICHOCTH B U3JIOKCHUHN MaTeprala;

-BO3MOKHOCTb TPOOJIEMHOTO H3JIOKEHUS, JUCKYCCHH, THUAJIOra C IEJIbI0
aKTUBU3aIIUN

JESATEILHOCTH CTY/ICHTOB;

-0Iopa CMBICIIOBOM YacTH JIGKIIMM Ha IIOJUTMHHBIC (AaKThI, COOBITHS,
SIBJICHHSI,

CTaTUCTUYECKHE JaHHBIC;

-TeCHasl CBsI3b TCOPETUYECKUX TMOJOKEHUUW M BBIBOJOB C TPAKTUKOW H
Oymymien

PO eCCUOHATIEHOM S TEIHPHOCTHIO CTYCHTOB.

[IpenonaBatenb, YUTAIONINI JIEKIIMOHHBIE KypChl B BYy3€, JODKEH 3HATh
CYILLECTBYIOIIUE B



MeJarOrM4eCKON HayKe U MCIOJIb3yEMbIE Ha MPAKTUKE BAPUAHTHI JIEKIIUH,
UX JUJAKTUYECKUE W BOCIHTHIBAIOIIME BO3MOXHOCTH, a TaKXKe HX
METOJIMYECKOEe MECTO B CTPYKType Ipoliecca 00ydeHusl.

6. CemuHap TpOBOJIUTCS IO Y3JOBBIM M HamOoJiee CIOKHBIM BOIPOCAM
(temam, pazgena y4deOHoOW mnporpamMmbl. OH MOXKeT OBITh MOCTPOEH Kak Ha
MaTepuaie OJHOM JIEeKIMH, TakK U COJepKaHUU 0O30pHOM JIEKIIUH, a TaKkKe IO
omnpeneNéHHON TeMe O€3 UTCHHS TMpeIBApUTEIIbHOM JeKIuH. [JaBHas |
ompenendmonas O0COOCHHOCTh  JIOOOr0 CeMUHapa - HaJIU4Me  HJIEMEHT
JIMCKYCCUU, MPOOJEMHOCTH, AHAora MEXAy IMpernojaBarelieM U CTyAeHTaMu
U CaMHUMHU CTYyJICHTaMHU.

[Tpu MOATOTOBKE KJIACCUYECKOTO CEeMHHapa JKeJIaTeIbHO
MPUAEPKUBATHCS CJICIYIONIETO alrOpUTMa:
a) pa3zpaboTka yueOHO-METOIMYECKOr0 MaTepuana;
-opMyIHpOBKa TEMBI, COOTBETCTBYIOIIEH MTpOrpaMMe U TOCCTaHAapTy;
-Olpe/ieNieHne JUAKTUUYECKUX, BOCIHUTHIBAIOMIMX H (HOPMHUPYIOMUX IIEJei
3aHATHUS,
-BBIOOpP METOIOB, PUEMOB U CPEJICTB ISl POBE/ICHUSI CEMUHAPA;
-OI00p JIUTEPATYPHI AJIs IPETIOIaBaTeNs U CTY/ICHTOB;
-Tpy HEOOXOAMMOCTHU MIPOBEICHUE KOHCYIbTAIIUH JJIS CTYICHTOB;
0) moarotoBka oOydaeMbIX U TPEMNoJaBaTelisi: -COCTABJICHHE ILJIaHa
ceMHHapa u3 3-4 BOIPOCOB;

-IPEIOCTABIICHUE CTyAEHTaM 4-5 nHen 71 MOATOTOBKU K CEMHUHAPY;
-IIPEIOCTABJICHUE  PEKOMEHAAIMi O  MOCIEJOBAaTEIbHOCTA  M3YyYCHUS
JUTEpaTyphl
(yueOHuKHU, ydeOHbIE MOCOOHWs, 3aKOHbl M TIOCTAHOBJIEHHUS, PYKOBOJCTBA U
MOJIOKEHUSI,

KOHCIIEKTBI JICKIIUH, CTaThU, CIPABOYHUKH, WHGOPMAIMOHHBIE COOPHUKH U
OrOJNIEeTeHU, CTATUCTUYECKUE JaHHBIC U JP.);
-CO3/1aHi€ Ha0Opa HATJISIIHBIX TIOCOOMIA.

[TogBoass UTOTM CEMHUHApa, MOYKHO HCIIOJIb30BaTh CIEAYIOLINE KPUTEPUU

(mokazaremnu) OIEHKH OTBETOB:

-MI0JIHOTA U KOHKPETHOCTh OTBETA;

-II0CJIEIOBATEIBHOCTD U JIOTUKA U3JI0KEHUS;

-CBSI3b TEOPETUUYECKUX TMTOJ0KEHUN C MPAKTUKOM;

-000CHOBAHHOCTh U JIOKA3aTEJIbHOCTh U3JIaraeMbIX MOJIOKEHUH;

-HaJIMYKME KaYeCTBEHHBIX U KOJIMUECTBEHHBIX MOKa3aTeleH;

-HaJIMYKME WJUTFOCTPAIlUi K OTBETaM B BHJIE€ MCTOPUUECKUX (PAKTOB, MPUMEPOB U

np.;

-YPOBEHb KYJIbTYPHI PEUH;

-MCTIOJIb30BAHNE HATJISAHBIX TTOCOOUH | T.1I.

B koHne cemMuHapa peKOMEHIYeTCsl 1aTh OLIEHKY BCEr0 CEMHUHApPCKOro
3aHATHS, OOpaTHB 0CO00€ BHUMAHHUE Ha CIICAYIOIINE ACTICKTHI:
-KayeCTBO MOJATOTOBKHU;

-CTEIIEHb YCBOCHUS 3HAHUM;

-aKTUBHOCTB;



-TI0JIOKUTENBbHBIE CTOPOHBI B padOTE CTYJECHTOB;

-1IEHHbIE 1 KOHCTPYKTHBHBIE MPEATIOKCHHUS;

-HEZIOCTaTKH B paboTe CTY/ACHTOB;

-3a/1a44 U MMyTH YCTPAHEHUS HETOCTATKOB.
[locne mpoBemeHHs TEPBOTO  CEMUHAPCKOTO  Kypca, HAauyUMHAIOIIEMY
IpenoaBaTesio MeJecoo0pa3Ho OCYIIEeCTBUTh OOIIMK aHAIW3 TMPOJCIaHHON
paloThl, U3BJEKasl MPHU ITOM IOJIE3HBIE YPOKH.

7. [Ipy wu3noXXeHWM Marepualia BaXHO IMOMHHUTb, YTO TOYTH
MOJIOBMHA  MHPOpMAIMM  Ha JIEKIUU  TepeJacTcss uYepe3  MHTOHALUIO.
Y4auteiBaTh TOT (paKT, YTO NEPBBIA KPU3UC BHHUMAHHUSA CTYJIEHTOB HACTYIAET
Ha 15-20-i1 munyTtax, BTOpoil - Ha 30-35-if muHyTax. B mpodeccuonampHoMm
OOIIEHUH HCXOIUTh M3 TOTO, YTO BOCIPHUSATHE JIEKIMHA CTyIEHTAMU MIIAIINX
¥ CTapIINX KypCOB CYIIECTBEHHO OTINYAETCS IO TOTOBHOCTU U YMEHHUIO.

8.  Ilpu mpoBeaeHMM aTTECTALMU CTYJEHTOB Ba)XHO BCErJa MOMHMTb, YTO
CUCTEMATUYHOCTh, OOBEKTUBHOCTb, AapTryMEHTUPOBAHHOCTb -  IJIaBHbIE
IOPUHLHUIIBI, HA KOTOPBIX OCHOBAaHbI KOHTPOJIb M OLIEHKA 3HAHWM CTYJIEHTOB.
[IpoBepka, KOHTpOJb U OLEHKA 3HAHUM CTyJIEHTa, TpPeOyIOT yuyeTa €ero
UHIMBUIYaJIbHOTO CTUJISL B OCYILIECTBICHUU Y4EOHOW AEATEIbHOCTU. 3HAHHE
KPUTEPUEB OLICHKHU 3HAHUM 00s13aTEJIbHO IS IPENO1aBaTeNsl U CTYICHTA.

11. Ilepeyenb UHPOPMANMOHHBIX  TEXHOJOIWH, MCHOJb3YeMbIX IPH
OCYLIECTBJICHMH 00pa30BaTeIbLHOI0 IMpoLecca M0 [AMCUMILIMHE, BKJIIOYas
nepevYeHb MNPOrpaMMHOIO olecredyeHUss M HMH(POPMAUMOHHBIX CIPABOYHBIX
CHUCTEM.

UreHue JIEKIUI COMPOBOXKIAETCA ClalA-Mpe3eHTalusIMu, pa3paOdOTaHHBIMU B
cpene Microsoft Office PowerPoint.

Hcnonbe3yrorcs onudpoBaHHble ydeOHbIEe U HAYYHO-TIOMYJISIPHbIE KWHO(PUIIbMBI, B
TOM 4YHCIe JOCTyIHbIe yepe3 Internet.

JUis KOHTpOJs YpPOBHS YYEOHBIX JOCTHXKEHUH CTYIACHTOB MPUMEHSETCS
TEXHOJIOTHsI KOMIIBIOTEPHOTO TECTUPOBAHUS, JJIsl pealiu3allid KOTOPOH NMpUMEHseTCs
nporpamMmHasi 000104ka, pazpadborannas B Y.

12. Onucanme MaTepHAJbHO-TEXHUYECKOM  0a3bl, HeOOXOAUMOM  JJId
OCyLIeCTBJIEHHSI 00Pa30BaTEIBLHOI0 MPOLEcca MO AUCIUILIHHE.

.JIeKIII/IOHHbIe AEMOHCTPALINHA

1. Moaens OpOyHOBCOKOTO JBIKEHHS (KHHETHUECKas Mojenb A.A. DixeHBaibaa U
H.B. PazxxaBuHa).

a) MOJIeJIb ra30B;

0) maBieHNE MOJIEKYJI Ta3a Ha CTEHKU COCY/Ia;

B) MOJIeJIb OPOYHOBCKOTO JIBUKEHUS;

') pa3ayBaHuE PE3MHOBOI KaMepbl MO BO3YIIIHBIM KOJIOKOJIOM U COCYOM.
2. PacnipenienieHue MOJIEKYJ ra3a B MOJIE CUJIbI TSIKECTH.



a) MmexaHuueckas Mojenb (moaensb P.Ilosist)
0) armocepHoe napieHre. OnbIThI C TOMYIIAPAMU U CTAKAHOM C BOJOU.
3. uddy3us razos.
a) B3auMHas auddy3us razoB (1mapsl OpoMa B BO3IyXe)
0) muddy3us raza yepes MOPUCTYIO MEPETOPOJKY (3aBUCHUMOCTh Aubdy3un
rasa oT ero MOJIEKYJISIPHOTO Beca).
B) Mojieib AudPy3un razos.
4. BHyTpeHHEE TPEHHUE B ra3ax.
a) Ham ropu3oHTambHBIM JHCKOM, HaCaKEHHBIM Ha OCh JEMOHCTPAIIMOHHOMN
MAaITUHBI ¢ PYYHBIM TPUBOJIOM, TIOJIBEIIICH HA HUTH JICTKUNA KAPTOHHBIA JTUCK.
0) TenmaonpoBOTHOCTS.
5. MonekynsipHbI€ SIBICHUS B ) KUIKOCTSIX.
a) Kamau B3Bemiennsie B xxuakocTu (I1marto).
0) M3mMeHeHre MOBEPXHOCTHOTO HATSKCHHUS;
B) YMEHBIIICHHE G BOJIbI;
r) JBmxeHue kaMmdapbl Ha TOBEPXHOCTH BOBI.
1) MBUIbHBIE TUICHKH M ITY3BIPHKH.
¢) CmaunBaHue (M HECMaUYMBAHUE) TBEPJIOTO TEJa, KUIKOCTHIO.
k) Karmumisipapie sBICHUS.

6. B3aumHbIe peBpamieHus )KUIKOCTH, Iapa U TBEPAOTO Teia. ['a30BbIe 3aKOHBI.
a) Hacelennsiii nap:
— JIaBJICHME HACBILIEHHOTO Iapa.
— HE3aBUCHMOCTb JIaBJICHUS HACBILIEHHOIO IIapa OT ero oobeMa.
— 3aBHUCHMOCTb JaBJIECHUS HACBIIIEHHOIO MTapa OT TEMIIEPaTyphI.
0) 3amep3aHue KUTISAIIECH BOJIBI.
B) Kunenue npu oxsaxaeHuu.
r) IleperpeBanue >KHUIKOCTH.
n) Kputnueckoe cocrosiHue.
¢) ONBITHI ¢ KUJIKUM a30TOM.
k) [InaBieHue u KpucTaIM3aLusl.
7. PacTBOpBL.
a) BzaumHoe pacTBOpeHUE )KUIKOCTEH.
0) M3meHeHne pacTBOPUMOCTH C TEMIEPATYPOHU.
B) OcMoTHUYeCKOE TaBJICHUE.
8. HekoTopble TepMOJMHAMUYECKHUE MTPOLIECCHI.
a) AnuabaTU4ecKuil mporecc.
0) PasznuuHas u yaenbHasi TEIUIOEMKOCTh METAILIOB. (Tipubop TuHmans.).
B) Pabora napa npu HarpeBaHuH BOJIbI B TpyOe.
r) CpaBuutensHas nemonctpanusa Cy u C,.
9. Tepaple Tena.
a) OOpa3oBaHME KPUCTAJIJIOB.
0) Mogenp s oOBsICHEHHUS OOpa30BaHUA KPUCTAUIOB U SIBJICHUS
aHU30TPOIIUH.



B) Mozenb NpoCTpaHCTBEHHOM PELIETKHU.
r) JluneliHoe paciMpeHue TBEPbIX TEll.
10. TermoBblE MaIIUHEI.
a) PaGora mapa.
0) JleiicTBre MOJIeTH TTAPOBOM MAITUHBI U TYpOUHBI.
B) [lpuHuun nefcTBus [BUraTEIsl BHYTPEHHETO CTOPAHMUS.

I[OHOJIHI/ITEJIBHLIG AEMOHCTPAIlNN.

l. a) M3amepenue maBieHus MO HICKPUBICHHON MMOBEPXHOCTHIO )KUIKOCTH;
0) 3aBUCUMOCTb JTaBJICHHSI OT Painyca KPUBU3HBI TIOBEPXHOCTH KUIKOCTH;
B) o=f(T);
I') 3aBUCUMOCTb JIaBJICHUS ra3a OT KOHIIEHTPAIUU MOJICKYJ U TEMIIEPATYPHI.
1. JleMOHCTpaluM TIEPEX0JIOB HACHIIIEHHBIX I1apOB B HEHACHIIICHHBIE W
obOpatHo.
I1l.  Mopaens TEIUI0BOI MaIIUHEL.





