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1. Heanb u 3a1a4u M3yYeHUs1 TUCHUTIIMHBI

1.1. Heanb u 3a1a4u U3y4eHHUS TUCHUTLTUHBI

Lenv oucyunnunsvr — GopMupoBaHHE CIOCOOHOCTH OCBAaMBaTh M HCIIOJIb30BATH TEOPETHUECKUE

3HAHUS W MPAKTUYECKUE YMECHHUS M HABBIKH 10 MOJICKYJSIPHON (DM3HMKE W TEPMOIMHAMHUKE TPH

pelieHnr npohecCuoHaIbHBIX 3aay.

3aoauu oucyuniunol:

1) chopMupoBaTh y CTYACHTOB HABBIKM MMOMCKA, aHAJIM3a M CHCTEMAaTH3alluk HH()OPMALUHU TI0
MOJICKYJISIPHOM (U3MKEe M TEepMOJUMHAMHUKE C HCIOJIb30BAaHUEM HAyYyHOU M y4eOHOM
JTUTEepaTyphl, UHPOPMAITMOHHBIX 0a3 JaHHBIX;

2) u3y4nTh 0a30BbIC KOHIICMIIMA W METOABl MOJCKYISIPHOW (QHU3UKH U TEPMOIUHAMUKH,
pa3BUTHIE B COBPEMEHHOM €CTECTBO3HAHUU;

3) IO3HAKOMHUTh  CTYIEHTOB ¢ (yHJAaMEHTAJIbHBIMU OKCICPUMECHTAMH, I103BOJIMBIIMMU
YCTAaHOBUTh 3aKOHOMEPHOCTH TEIUIOBBIX SIBIICHWH; Ha OCHOBE TMPEACTABICHHUS O
MOJICKYJISIPHOM JIBHJKEHUU OOBSACHUTH (DHM3MUECKHE CBOMCTBA BEIIECTBA B T'a3000pazHOM,
KUJKOM U TBEPJOM COCTOSIHUSX;, MCCIEAOBATh SIBJICHHS MEPEX0/Ja U3 OJIHOTO COCTOSHHUS B
Ipyroe, a Takke (HU3UYECKHe MPOIECChl, MPOUCXOMASIINE B BEHISCTBE INPU BHEITHHX
BO3JICHCTBUAX;

4) u3y4nTh (U3UYECKHE SIBICHHS, MMPOUCXOJSIIME B ra3ax, KUAKOCTSIX W TBEPIBIX Telax, C
TOYKH 3PCHHUS DHEPreTHUYSCKUX IMPeoOpa3oBaHUM, MOHATh MPHHIHUIBI PabOTHI TETUIOBBIX
MaIllvH,

5) U3y4nTh OCHOBHBIC 3aKOHBI MOJICKYJIIPHON (DU3HUKHU U TEPMOJAUHAMHUKH, UCTOPHIO UX OTKPBITHS;

6) OCBOUTh OCHOBBI METOJIa HAYYHOI'O IO3HAHHUSA, PACCMOTPEB YYCOHYIO TEOPHIO TEILIOBBIX
SIBIICHUH; HAYIUTHCS IPUMEHSTH €€ IS 00bSICHEHUST (PU3HUSCKUX SIBJICHUN U TIPOIIECCOB;

7) mpuoOpecTH HaBbIKM pabOThl C JIAOOpATOPHBIM 00OpYAOBaHHUEM, O0ECICUNBAIOLIMM
71a00paTOPHBIN U JEMOHCTPALIMOHHBIA Y4eOHBII AKCIIEPUMEHT M0 MOJICKYJISIpHON (U3NKe U
TEPMOIMHAMUKE;

8) OCBOMTH METO/IbI PEIICHHs THUITOBBIX KOJHUYECTBEHHBIX 3a/1a4 MO MOJEKYIIpHOH (usnke u
TEPMOJIMHAMHUKE;

9) MOATrOTOBUTH CTYACHTOB K MPUMEHCHHIO CTEIUANIBHBIX 3HAHUN ¥ YMEHHUH 110 MOJIEKYJISIPHOM
(GU3HKe U TEPMOJUHAMHUKE B TIEIarOTUIECKOMN eI TeTLHOCTH.

1.2. Hepeqeﬂb IVIAHUPYEMBIX peE3yJ/IbTAaTOB Oﬁy‘lel-ll/lﬂ no AUMCHMUIIJINHE, COOTHECCHHBIX C
YCTAHOBJECHHBIMHA HHAUKATOPAMHA JOCTHIKCHUSA KOMIIeTeHIMil

Ko xomnereHum T1IK-1

dopmynupoBKa CriocobeH ocBauBaTh U UCIOJIb30BAaTh TEOPETUUECKUE 3HAHUS U

KOMIIETEHIINH MIPaKTUYECKHE YMEHHS U HaBBIKU B IIPEIMETHOM 00JaCTH NPU
peneHnH mpoecCHOHATIBbHBIX 331a4

WNupukarop NIIK 1.1 3naer cTpyKTypy, COCTaB U JTUAAKTHUECKHUE €IMHUIIBI

JOCTHXKEHUS IIpeIMETHOM 001acTu (IIperno1aBaeMoro npeMeTa)

KOMITETCHITHH HIIK 1.2 YMmeeT ocymecTBIsATh OTOOP y4eOHOTO COMEPIKaHUS IS
€ro peaau3aliy B pa3InyHbIX (opMax 00ydeHHUsI B COOTBETCTBHHU C
tpedoBanussmu GI'OC OO

HUIIK 1.3 [leMmoHCTpHpYeT yMEHHUE pa3padaThIBaTh pa3inyHbIe
(hopMbI y4eOHBIX 3aHATUHN, IPUMEHATh METObI, IPUEMBI U
TEXHOJIOTUH 00yUYEeHHsI, B TOM YHCiie HHPOPMALIMOHHbIE

Kox xomnereHmm T1K-3

DopmyaupoBKa Crniocoben ¢popMHpOBaTh pa3BUBAIOIIYI0 00PA30BATEIBHYIO CPEY
KOMIETEHIIUU JUISL TOCTHKEHUS JINYHOCTHBIX, MPEAMETHBIX U METapeAMETHbIX
pe3yabTaTOB 00Y4EHUs CPEICTBAMHU IPETIO0/1aBAEMBbIX YUEOHBIX
MIPeIMETOB




Nunukarop
ITOCTHKEHUS
KOMIIETEHIIUH

HIIK 3.1 BnageeT cnoco6amMu HHTErpaliy Y4eOHBIX MPEIMETOB
JUIsL OpraHU3alK pa3BUBaloOIIel y4eOHOU AeATeIbHOCTH
(uccienoBaTeIbCKOM, TPOCKTHOM, IPYIIIIOBOM U JIp.)

HIIK 3.2 Ucnons3yeT 00pazoBaTeIbHBIN MOTEHIIAAI
COLIMOKYJIBTYPHOI cpe/ibl pETHOHA B MIpenoaBaHuy (IIpeaMeTa o
npoduiio) B ydeOHOM ¥ BO BHEYPOUHOU JIEATEIIHBHOCTH

HIIK 3.3 3HaeT ncuxoi0ro-nearornyeckrue yCiaoBUs CO3JaHust
pa3BUBAIOIICH 00pa30BaATEILHOM CPEIbl ISl JOCTUKEHUS

JIMYHOCTHBIX U MCTAITPEAMCTHBIX PE3YJIILTATOB 06y‘16HI/IH

1.3. BocniuraTtesibHasi padora

Hanpasnenue
BOCIIUTATEILHON pabOTHI

Tun 3agau ®opmbl paboTHI

COIIPOBOXICHUS (I)I/I3I/IKOB; BBICTYIVICHUC HA 3aHATHUU

MaTpUOTUYCCKOC BOCIIMTAHUC Henaromqecxnﬁ O6CY)KIICHI/IC BKJ1aga OTCYCCTBCHHBIX

TPYAOBOC BOCIIMTAHUC

71a00paTOPHBIX padOT

METOANYECKUI KayeCTBEHHOE O(OpPMIICHHE CTYICHTOM
KOHCIIEKTOB JIEKIIMH, pEUIEHUWA 3a/1ad,

1.4. MecTo AucuMILUIMHBI B CTPYKTYpe 00pa3oBaTe/IbHOM NPOrpaMMbl

Jucuunnmza
TepmoanHamMuka»

«O0mass W JKCnepuMeHTalbHas (u3uka. MouekymsipHas —(u3HKa.
OTHOCUTCS K 00s3aTeIbHOW YacTH y4eOHOro TIUIaHa, MPEIMETHO-

MeTOAMYEeCKH Monynab 1o npopwio Pusmka. K Havany w3ydeHHs AMCHUIUIMHBI CTYACHTHI
JIOJDKHBI BJIAJETh HIKOJIBHBIM KypcoM (M3MKM M MaTeMaTukd. Mcrmonb3yroTcst pe3yiabTaThl
OCBOCHHMS IUCHMIUIMHBI «OO0mas M SKCIepuMeHTalbHas ¢u3uka. MexaHuka». PesymbraTsl
OCBOCHMs JAucHUIUIMHBL «OOmas M sSKcnepuMeHTanbHas ¢usuka. MonekymspHas ¢(usuka.

TepmoanHaMuka»

UCHOJB3YIOTCA  IPU  U3YyYEHUM  JpPYruX  pas3zfenoB  oOmiei

BKCHepHMCHTaHBHOﬁ (1)I/I3I/IKI/I.

1.5. OcobeHHoCTH peajM3auuu JUCHHIIHHbI
JlcuuIuinHa peann3yeTcss Ha PYCCKOM S3bIKE.

2. O0beM IUCHUILIHHBI

u

Bun yuebHol#t paboThI MO cemecTpam Bcero, Akaznem. N3 Hux
3a4ETHBIX 4acsl B (hopme
eIMHUIL MPAKTUYECKON
TIOJITOTOBKH
OO611ast TPYA0EMKOCTh AUCIUTIIUHBI 5 180
CEMECTP 2
KonrtakTHas paboTa ¢ mpenoaBaTeem:
AynuTopHbI€ 3aHATHS (BCETO) 72
3aHSATHUS JEKITMOHHOTO THITA 24
JlaGopaTopHble paboThI 24
3aHSATHS CEMUHAPCKOTO TUTIA -
ITpakTHyeckue 3aHsTHSI 24
KCP -
CamocTosTenbHas paboTa o0yyaronmxcs 72

Bua npomexyTouHoii arrectannn: JK3aMeH 36




3. Conepxanne TUCHUILTHHBI

3.1. Pa3zaenbl AMCHUILIMHBI M BUABI 3aHATHH (TeMaTHYeCKH MJIaH 3aHSATHIA)

Pa3nensl u TEMBI AUCHUIIIIMHBI | Bcero | Ayn | Jlex ‘ Jlab | IIp | Cem | KCP ‘ CP
1. Monexynapuo-kunemuuecxkas meopus (MKT) eewyecmea
1.1. OcHOBHBIE MOJOKEHUS U 16 8 2 4 2 8
nonsitua MKT
1.2. UneanepHbIi ra3 16 8 2 4 2 8
1.3. Pactipenenenne MakcBesia u 8 4 2 2 4
bonbiMana
1.4. SIBnenus nepeHoca 8 4 2 2 4
2. OcHo8bl mepMOOUHAMUKU
2.1. IlepBoe Hauano TepMOAUHAMUKHI 24 12 2 8 2 12
2.2. Heobpatumelie 1 oOpaTUMBbIC 8 4 2 2 4
TIPOIIECCHI
2.3. Bropoe Hauano 8 4 2 2 4
TepMoauHamMuku. Teopema
Hepncra
3. PeanvHvie eazvl, sHcudkocmu u meepovle meid
3.1. PeanbHbie ra3sl 8 4 2 2 4
3.2. Xuakoctu 16 8 2 4 2 8
3.3. Tepapie Tena 16 8 2 4 2 8
3.4. ®a30BbIe EPEXOIbI 8 4 2 2 4
3.5. ArperaTHbie COCTOSTHUS 8 4 2 2 4
BeniecTBa. Camoopranu3anus
Ok3ameH | 36
Bcero | 180 72 24 24 24 72

Conep:xanue coryacuo A/APY

MonekynsapHo-KMHETHUYECKAs TeopHsl BenlecTBa. MaeanpHelii ra3. Pacnpenenenns Makcsemia u
bonbumana. SBneHuss mepeHoca B razax. OCHOBbI TE€PMOAMHAMHMKH. BHYTpeHHssI sHeprus.
IlepBoe Hawasno TepmoauHamuKku. TemnoemkocTs. Brtopoe Hawano tepmogunHamuku. L{nkin
KapHro. PeanpHble kuakocty u raspl. TemoBble CBOMCTBAa TBepAbIX Teil. IloHsATHE O 30HHOU
TEOpUU TBEPIBIX Tell. Teopust 37EKTPOIIPOBOAHOCTH B METAIUIAX U MOIYIPOBOJIHUKAX.

3.2. 3aHATHUS JEKIMOHHOI0 THIIA
CEMECTP 2

Jlexmus 1.
Tema: OcHOBHBIE TTONOXKEHUA U MoHITHI MKT
Kpamxas annomayus x nexyuu.

1.

IKcnepumenmanvHoe obocHosarue MOJIEKYNAPHO-KUHEMUYECKUX npeocmasieHull.
Makpockonnueckas cucrema. Ywucmo  ABoraapo. KommuectBo  BemiectBa. Mok,
DKCIEpUMEHTAIBHOE OIpEIeNIEHUE MOCTOSIHHON ABOTaapo.

. Cmamucmuueckoe onucarue MAKpOCKOnu4YecKux cucmen. MI/IKpOCOCTOSIHI/IH n

MakpococTossHUs. CTaTUCTUYECKUM BeEC.

Cpeonue eenuuunvl u gayxkmyayuu. PaBHOBECHBIE W HEPaBHOBECHBIC COCTOSHHs. Bpems
penaKcaluu.

Ilapamempui makpockonuueckou cucmemsl. PABHOBECHOE COCTOSIHUE. Y paBHEHUE COCTOSTHUS
MaKpOCKOIHUYECKOU CUCTEMBI.

Temnepamypa. ®Ou3nvecKue BEIWYWHBI, 3aBUCAIIAE OT TeMmIeparypel. M3Mmepenue
TeMriepatypbl. TepMOMeTpHI.



6. Buympennas osuepeus maxpocucmemvl. Komu4ecTBO TemIOTHl W paboTa. TemmnoeMKoCTb.
VY nenbHas U MoJIsipHAst TEIIIOEMKOCTH.

7. Dumponus — KoauuecmeenHas mepa Oecnopaoka 6 maxpocucmeme. VI3MeHeHHE SHTPOMHH.
3aKoH BO3pacTaHusl SHTponuu. M3sHTponnyeckuit mporecc.

Jlexmus 2.

Tema: UneanbHBIN ra3

Kpamxas annomayus x nexyuu.

1. Mooenv uodeanvnoco eaza. JlaBnenme upeanpbHoro raza. OcHoBHoe ypaBHeHue MKT s
HJicaIbHOIO Ta3a.

2. T'azoeviti mepmomemp. WVI3MepeHHE TeMIlepaTypbl Ta30BBIM TEPMOMETPOM. AOCOJIOTHAs
1IKajga Temneparyp.

3. Vpasnenue Knaneiipona-Mernoeneesa. YHUBEpcaibHas ra3oBas MOCTOsSHHasA. M30Mporiecchl.
I"a30BBIC 3aKOHBI.

Jlexmus 3.

Tema: Pacupenenenuss Makcgeiuia u bosibiimana

Kpamxkas annomayus x nexyuu.

1. Pacnpeoenenue Maxceenna. @Oyukuus pacrtpeaenenuss Makcemia. ['padux  KpuBoit
MakcBemia. HauBeposiTHeias CKOpOCTh MOJIEKYJd rasa. OJKCIIEpHUMEHTajIbHas MpPOBEpKa
pacnpenenenus Makcgea.

2. Yucno cmeneneti c60600bl mexanuueckou cucmemol. PaBHOMEpHOE pacrpe/ieiicHue dHEPTrun
XA0THUYECKOTO JBUKEHHS MOJIEKYJI T'a3a M0 CTETEHSIM CBOOO/IBI.

3. Pacnpedenenue borvymana. bapomerpuueckas (opmyna. DKcrepuMeHTalbHAs MpPOBEpKa
pacnpenenenus bonpmana.

Jlexuus 4.

Tema: SIBneHus nepeHoca

Kpamxas annomayus x nexyuu.

1. Cmonknosenua monexyn. XapakTepuCTUKH coyaapeHuid. CpenHss AJIUHA CBOOOJHOTO
npobera MOJIEKYII.

2. Henenus  nepenoca. Bsskocte  (BHyTpeHHee TpeHue). KoapdumueHnt — Bs3kocTu.
TennonpoBoanocts. KoadpummeHT TemionpoBoiHOCTH.

3. Juepghysua 6 cazax. CtaumoHapHasi 1 HecTaunoHapHasa quddy3un. Koaddunuent nuddysun.
CBs13b MEX/1y KHHETHUYECKMMHU KO3 (hULIMEeHTaMH ITepeHoca.

4. Paspesicennulii ea3. KHHeTHYECKHUE SIBICHUS B Pa3peKEHHOM rasze. TeXHUYECKUH BaKyyM.

Jlekuus 5.

Tema: 1lepBoe HaYaJI0 TEPMOINHAMUKHN

Kpamxas annomayus x nexyuu.

1. Buympennss snepeus kax ¢yuxkyus cocmosnus. KommaecTBo TemIOTH 1 padoTa Kak QyHKIIUH
nporecca.

2. Ilepsoe Hauano mepmoounamuku. KBazucrarmdeckuwe mporecchl. [IpuMeHeHne mepBoro
Hayaja TepPMOJMHAMMKHM K H3ompoleccaMm. AnuadaTHyeckuil mpouecc. BeuHslii aBuratens
nepBoro poja. [lomutponuueckuit mpouecc.

Jlexuus 6.

Tema: HeobpaTumsble u 0OpaTUMBbIE MPOLIECCHI

Kpamxkas annomayus x nexyuu.

1. Heoopamumvie u obpamumvie npoyeccwi. Pacmmpenue ra3a B mycToTy. HeoOGpaTumocTh
peabHBIX MPOIECCOB.

2. Kpyeosvle npoyeccol (yukawt). IIpuHIATT paOOTHI TEITIOBOW U XOJIOAMILHOM MAIITHH.

3. Peanvuvie yuxnwvl. Lukn Kapro. KI1/] TennoBoii ManiuHebL.



Jlekuus 7.

Tema: Bropoe Hauano repmoanHaMuku. Teopema Hepucra

Kpamxkas annomayus x nexyuu.

1. Bmopoe mnauano mepmoounamuxu. Beunblii nBuratens BTOoporo popa. CratucTuueckuit
XapakTep BTOPOro Hayajla TEPMOAMHAMUKH.

2. Ilpuseoennas menioma. Teopema Knay3myca. DHTponus kKak (pyHKius coctosiHus. CBs3b
SHTPOMHH C TEIUIOTOU ik 00paTUMBIX mporeccoB. OCHOBHOE YPaBHEHHE TEPMOAMHAMHUKH.

3. Tepmoounamuueckas  wkara  memnepamyp.  Tperbe  Ha4dalo  TEPMOJIWHAMHKH.
HenoctmxumocTs abCOIIOTHOTO HYJIS.

Jlexuus 8.

Tema: PeasibHble Ta3bl

Kpamxkas annomayus x nexyuu.

1. Omcmynnenusn peanvuvix 2a306 om 3aKOHO8 UOeANbHO20 2a3d. YUET CUII MOJEKYJISIPHOTO
MPUTSKEHUS U Pa3MEPOB MOJIEKYJI.

2. Vpasnenue Ban-oep-Baanvca. I30TepMbl pealibHOTO Ta3a. Kputudeckoe cocTosiHUE.

3. Buympenuss snepeus peanvHozo 2asa u e2o menioemxkocms. dpdexr xoynsa-Tomcona mis
raza Ban-nep-Baanbca.

Jlexums 9.

Tema: Kunxoctu

Kpamkas annomayus x nekyuu.

1. Corcudrcenue 2azos u nonyyenue nuskux memnepamyp. Xuakoctu. CBONCTBA KUIKOTO COCTOSHHUSL.

2. Ilosepxnocmmuoiii  cnou. IloBepxHOCTHOE HaTshkeHHE. KO3(QQPUIMEHT TOBEPXHOCTHOTO
HaATSDKeHUS. AZCopOLus.

3. Kpusonuneiinas  nosepxnocmv  owcuokocmu.  Dopmyna Jlammaca. CmaumBanme U
HecmauuBanue. KpaeBoii yroin. KanusnispHsie sBIeHUS.

4. JKuokue pacmeopvl. MaccoBas W MOJSpHas KOHIIEHTpanuu pactBopa. OcMoOTHYECKOE
nasienue. 3akoH Baut-T'odda.

Jlexnus 10.

Tema: Trepaplie Tena

Kpamxkas annomayus x nexyuu.

1. Amopgnvie u kpucmaniuueckue mena. bnvxaui n nanbHUN Nopsok. KBasukpucramisl.

2. Kpucmannuueckasa pewemxa. Knaccudukanmsi KpUCTaLIOB. AHHU3OTPOIUS  CBOWCTB
kpuctamuios. [Torumopdusm.

3. Jegexmuol u oucnokayuu 6 kpucmannax. TodedHble, TMHEHHbIE, TOBEPXHOCTHBIE U 0ObEMHBIE
neheKThI.

4. Mexanuueckue ceoticmea kpucmannos. Jlepopmaruu. TennoBoe paciiMpeHne KpUCTaIIOB.

5. Tennoemxocmov kpucmannuueckou pewiemku. 3akoH Jrononra u Iltu. Teopun TenmoemkocTu
Onnmreitna u Jle6as. TernnonpoBoIHOCTh KPUCTALIOB.

Jlekuusa 11.

Tema: Pa3oBbIe NEPEXOBI

Kpamxasa annomayus k nexyuu.

1. @a3zosvie nepexoovr nepeozo u émopozo pooa. JluarpamMma paBHOBECHs TBEPAOH, KUAKON U
ra3zoBoii a3. Tpoiinas Touka. JKunkue KpucTauibl.

2. Vpasnenue Knaneiipona-Knaysuyca. 3aBUCUMOCTb TeMIepaTypbl KpPHUCTATU3ALUH OT
naBiieHus. TBep/ble pacTBOPHI (CILIABBI).

Jlexmms 12.
Tema: ArperaTHble cOCTOSIHUS BemecTBa. CaMoOpraHU3aIms
Kpamxkas annomayus x nexyuu.



gk ow

.chapeHue u KOHaeHCClI/;u}Z. VYaenpHas TemuoTa Hap006pa30BaHI/ISI n  KOHICHCAaI .

PaBHoBecue xuakoctu u mnapa. HaceleHHbI nap. 3aBUCUMOCTh JIABJICHUSI HACBIILIEHHOTO
napa ot TeMIepaTyphl.

. Kunenue ocuokocmu. 3aBUCUMOCTb TEMIEpaTyphl KHUIIEHUS OT JaBJIEHUsS. YCIOBHUE

CYIIECTBOBAHMSI ITy3bIpPbKa B KUKOCTH.

Ilepecpemas scuokocms u nepeoxaasicoennwiti nap. MetactabMIbHBIE COCTOSIHUSI BEILIECTBA.
Inasnenue u kpucmanauzayus. Y ienbHast TEIJI0TA MUIABJIEHUS U KPUCTAJUIM3ALINH.
Camoopeanu3yrowuecs cucmemsl. YCTONUYMBBIE COCTOSIHHS HEPABHOBECHBIX CHCTEM.
Camoopranm3ainus B Oosbiux cuctemax. Sdeiiku benapa.

Peaxyus benoycosa-Kabomunckozo. JlerepMHUHUPOBAaHHBIN Xaoc. DBOJIIOIUS
HEPaBHOBECHBIX CUCTEM.

3.3. 3aHATHUA CEMHUHAPCKOI0 THIIA

VY4eOHBIM MJIAHOM HE MPEAyCMOTPEHBI

3.4. [IpakTUYecKkue 3aHATUSA
CEMECTP 2

[TpakTnueckoe 3anstue 1.
Tema: OcHoBHEIE TTO0XKeHNUA 1 moHITUI MKT
Ilepeuens 3a0anuii: pemeHne GU3NICCKUX 3371a4 [0 TEMe.

1.

2.

Konba emkoctrio 0,5 1 comepkKUT ra3 npu HOPMalbHBIX yciaoBHsX. CKOJIBKO MOJIEKYJ Ta3a
HaxoJUTCA B K0JIOE?

B 6annone o6vemom 5 11 conepskutcs 20 r kucnopoa. Onpeaennure KOHIIGHTPAIUIO Ta3a.
CKOJIbKO MOJIEKYJI Ta3a coaepkurcs B OamtoHe emkocthio 30 i1 mpu naBnenuu 5 Mlla u
temrepatype 300 K?

. Cpemusisi KBazpaTW4yHas CKOpPOCTh Mouyiekyn kucimopoga 500 m/c. laBnenwe raza 2 MlIla.

HaiiTy KOHLIEHTpaIo MOJIEKYJI IPU 3TUX YCIOBUSX.

['a3 HarpeBaeTcst B OTKPBITOM COCYyJIe TIPH HOPMaJIbHOM atMochepHoM aasinerun ot 27°C mo
327°C. Kakoe npupallieHre NOJIy4YUT IpU 3TOM KOHIIEHTpauus raza’?

B xouGe emxoctsio 100 cv® conepxutcs ra3 npu 300 K. Ha ckonbko MOHU3UTCS J1aBlIeHHE
rasa B KoJ6e, eciu u3 Kool Beiizer 1072 MoJIeKyn?

. KakoBa nnmHa pebpa kyba, coaep’kaliero MWIUIMOH MOJEKYJ HJIEalIbHOIO rasa IpH

HOPMAaJIbHBIX YCIIOBUSX?
HaiinuTe Maccy ogHON MOJIEKyIbI, KOTUYECTBO MOJIEKyJ1, cofepkaumxcs B 200 T 1 B 5 Mosix
BOJIBI.

[IpakTuueckoe 3anstue 2.
Tema: VneanbHBIN ra3
Ilepeuensv 3a0anuti: pereHue GU3NUECKUX 3a7a4 MO TEME.

1.
2.

> w

Kakoii o6bem 3annmarot 10 r kucinoposa npu nasieHud 750 MM pT. cT. ¥ Temneparype 20°C?
[Tpu narpeBanuu raza Ha 100°C npu mocTOSsHHOM JaBJIE€HHHM 00BEM €ro yBEIWYHIICS B 3 pasa.
B kaxom nHTepBalie TemnepaTyp NpOUCXOANIIO HarpeBanue?

Haiinute 06bem, 3annMaemslit 20 1 a3ota npu gaBieHu 720 MM pt. cT. ¥ Temneparype 7°C.
Nmeercs 1Ba cocyaa ¢ ra3oM: oauH oobeMoM 3 11, apyroii 4 i1. B nepBom nasnenue 2 at, BO
BropoM 1 at. Ilog xakuMm naBieHHeM OyneT ras3, €clid COCYAbl COEIUHUTh MEXIY COO0M?
TemmnepaTypa B cocyax OJUHAKOBA.

B cocyn BmectumocThio 10 71, HallOJIHEHHBIM CYXUM BO3JyXOM IIPH HOPMAJIBHBIX YCIOBUSX,
BBOJAT 3 T BoJbI B HarpeBaroT 10 100°C. Onpenenute TaBiICHUE BIAXKHOTO BO3IyXa B COCYIE
MIpY 3TOM TeMIeparype.

. OTKpBITYIO CTEKJISIHHYIO TPYOKY JUIMHOW | M HaroJIOBUHY HOTPYKAIOT B PTYTh. 3aTeM TpyOKy

3aKpbIBAlOT MAJIbLEM M BbIHUMAIOT. KakoW AMMHBI CTOJNIOMK PTYTH OCTaHETCs B TpyOke?
ATMocdepHoe naBiaeHue paBHo 750 MM pT. CT.



7.

B munuunpe ¢ miomaaso ocHoBanus 100 CM? HaxOaUTCS Bo3ayx. [lopmieHb HaxXoAUTCS HA
BbicoTe 50 cM. Ha CKOJIBKO OMYyCTHTCSI MOpIIEHb, €CIM Ha HEro IOJIOKUTh Ipy3 Maccoi
100 kr, a Bo3myx mpu »ToM Harpeercs Ha 3°C? Armocdepnoe nmaBimenue 750 MM pT. CT.
Hauanbnas Temneparypa Bo3ayxa 12°C.

Cocyn obobemom 30 11 conepKHT cMeCh BOaOpoaa M renus mnpu Temmeparype 27°C wu
nasienuu 828 klla. Macca cmecu 24 r. Onpeaenute Maccy BOJ0OPOJia U Teus.

OO0beM my3bIpbKa BO3JyXa II0 MEpPE BCIUIBIBAaHUS €ro €O JHAa O3€pa Ha IIOBEPXHOCTh
yBeJIMUYUBaeTCs B Tpu pasza. Kakosa riyouna ozepa?

[IpakTuueckoe 3anarue 3.
Tema: Pacnpenenenust Makceiia u bosbiimana
Ilepeuens 3a0anuii: pemeHne GU3NIECKUX 3a7a4 [0 TeMe.

1.
2.

3.

4.

KakoBbl HanBeposTHEHIINE CKOPOCTH MOJIEKYJ MeTaHa U renus npu 127°C?

[Ipu xakoil TemmepaType MOJIEKYJbl aproHa MMEIOT TaKyl € CPEIHIOI KBaJpaTHUHYIO
CKOpPOCTb, Kak MoJieKyJibl renus npu 100 K?

[lpu xakoil Temmeparype CpemHsisi KBaJpaTWYHas CKOPOCTh MOJICKYN a30Ta OoJbIIe X
HaunOoJiee BeposATHON ckopocTH Ha 50 m/c?

CpenHsisi KBaJpaTU4Has CKOPOCTb MOJIEKYJ HEKOTOPOro rasza MpH HOPMaJbHbBIX YCIIOBHSX
paBHa 461m/c. Kakoe KOIMYecTBO MOJIEKYJT COACPIKUTCS B 1 T 3TOrO0 raza?

[TpakTueckoe 3ausTue 4.
Tema: SIBnenus nepeHoca
Ilepeuens 3a0anuii: pemeHne PU3NIECKUX 3a7a4 [0 TEME.

1.

2.

Haiinure cpennee uncino cronkHoBeHUd B 1 ¢ Monekyn npu temmeparype 27°C u naBieHUn
400 MM pT. CT.

KakuM 1ODKHO OBITH JaBieHHe a3oTra B Kojbe oobemom 0,5 - 1073 M3,4T00bI MOJIYy4YUTh
Bakyym? Temmeparypa B konbe 27°C.

B oGamtone o6bemom 10 ;M3 maxomurcs 2T remus. OnpelenuTe CPEIHION UIMHY
CBOOOJIHOTO MTpo0Oera MOJICKYJ TeIus.

B cocyzne obbemom 100 cm® mpu masinennu 3-10° Ia i Temmeparype 27°C HaXOZUTCS a30T.
HaiiTy 4mcino cTOIKHOBEHUH, HUCIIBITBHIBAEMBIX BCEMU MOJIEKYJIaMH 3a CEKYHAY, CUUTas, YTO
COyJlapeHusi HOCAT MapHbI XxapakTep.

B cdepuueckoii konbe oobemom 1 1 Haxoautes a3oT. [Ipu kakoil mIOTHOCTH a30Ta cpeaHss
JUIMHA CBOOOAHOTO Mpobera MoJIEKyYIl a30Ta Oosble pa3MepoB cocyaa?

IIpakTnueckoe 3ansaTue S.
Tema: IlepBoe HaYaJI0 TEPMOJIUHAMUKHU
Ilepeuens 3a0anuii: penieHne GU3NIECKUX 3aa4 10 TEME.

1.

2.

Onpenenure CpeoHIO KHHETUYECKYIO OHEPrUI0 IOCTYNATEIbHOIO JBUXKEHMS OJHON
MoJtekysl azora mpu 300 K.

bamnon comepxur azor maccoit 2 r npu 280 K. Onpenenure cymMMapHYHO KHHETHYECKYHO
SHEPIHI0 NOCTYNATEIBHOTO JBUKEHMS BCEX MOJIEKYJI r'a3a.

Yemy paBHbl yaenbHble TemoemMkocTd Cp, m Cy HEKOTOPOro IBYXaTOMHOIO Trasa, €Clu
IUIOTHOCTB TOTO ra3a Mpu HOPMaJbHbBIX YCIOBUSAX paBHa 1,43 r/n?

Onpenenure OTHOLIEHUE YAEIbHBIX TEIUIOEMKOCTEN ra30BOM CMECH, COCTOSIILEN U3 BOJOPOIa
Maccoi 4 T ¥ yriIeKucsaoro raza Maccou 22 r.

. MHoroaromHsIii ra3, Haxoasmuiics noa aasienuem 0,1 Mlla npu 7°C, 6p11 13006apHO HArpeT

Ha 40 K, B pesynprare yero oH 3aHsu1 oO0beM 8 1. OrmpenenuTe KOIUYECTBO TEIJIOTHI,
IepejaHHOE Tasy.

JIByXaTOMHBIH Ta3 HAXOJUTCS B 3aKPHITOM OaijioHe eMKOCThio 5 11 o nasieHuem 0,2 MITa.
[Tocne HarpeBaHus naBiieHuE B OayloHE yBENMYMIOCh B 4 pasza. OmnpenenuTe KOIUYECTBO
TEIUIOTHI, IEPEJTAHHOE Trasy.

. B 3akpeitom cocyne Haxomutca 20 r aszora u 32 r kuciopoja. Haiinure wmsMmeHeHue

BHYTPEHHEHN YHEPTUU STOW CMECH ra30B IIPHU OXJaXJIeHUH ee Ha 28 K.



[TpakTrueckoe 3ansTue 6.
Tema: HeoOGpaTtumble 1 00paTUMbIE TPOLIECCHI.
Ilepeuens 3adanuii; pemieHne GU3NIECKUX 3a/1a4 [0 TEME.

1.

OIMH MOJIb MJICAJIBHOTO JBYXAaTOMHOIO Ta3a, Haxoxasumica noj nasiaenuem 0,1 Mlla npu
temriepatype 300 K, HarpeBaroT mpu moctosHHOM oObeme a0 nasieHus 0,2 MIla. Ilocme
ATOTO ra3 U30TEPMUUYECKU PACIIUPUIICS JO HAYATBHOTO JIaBICHUS U 3aTEM H300apHueCKU ObLI
cKat J10 HadaiabHOro oobema. Haueprure rpaduk nukia. Onpeaenure TemrepaTypy raza Juist
XapakTepHbIX Touek 1ukia u ero KII/I.

. I/I,HeaJ'IBHaﬂ TCIIJIOBAas MalllMHaA, pa60Ta101ua}I 10 OUKITY KapHo, IIoJIy4acT 3a Ka)K,Z[I;Iﬁ OHUKJI OT

Harpepatens 600 kan. Temmnepatypa HarpeBatens 400 K, temneparypa xonmoamibarnka 300 K.
HaiiguTe paboTy, coBepiiaeMyr0 MaIInHOM 3a OJIMH LUK, ¥ KOJIMYECTBO TEIlIa, OT/IaBaeMOT0
XOJIOIMIBHUKY 33 OJIMH LUKIL.

OnuH KUJIOMOJIb MICATBHOTO ra3a COBEpILIACT LHMKJ, COCTOSIIMI W3 JBYX H30XOp U JIBYX
u306ap. IIpu 3ToM 06beM rasa msmenserca or 25 M3 1o 50 M3 u j1aBienue u3MeHseTcs OT
1 arm o 2 atM. Bo ckonbko pa3 paboTa, coBepiaeMasi Py TAKOM ITUKJIE, MEHBIIIE PabOTHI,
copepiraemMord B 1ukiae KapHO, H30TEpMBI KOTOPOrO COOTBETCTBYIOT HAuOOJbIICH U
HAaUMEHbBIIIE TeMIlepaTypaM pacCMaTpUBA€MOIO IMKJIA, €CIH TpU HU30TEPMHUECKOM
pacumpeHnu o0beM yBEIMUMIICS B JIBa pa3a?

[Ipaktuueckoe 3anarue 7.
Tema: Bropoe Hadano tepmoauHaMuku. Teopema Hepuera
Ilepeuens 3adanuii: pemieHre GU3NIECKUX 3a/1a4 [0 TEME.

1.

Haiinute w3MeHeHWe SHTPONHMM TpU Tepexoie 8 r Kuciopoaa or oobema B 10 1 mpu
temriepatype 80°C. k 06bemy B 40 1 ipu temmnepatype 300°C.

. Bomopon wmaccoit 6,6 T pacmmpsiercss w300apudeckd 10 yaBOeHHUs oObema. Haibimure

U3MEHEHHE SHTPOITHH.
Azor maccoit 10,5 r u3oTepMuvecku pacmmpsieTcs oT oobema 2 1 10 oobema 5 1. Haiinure
MPUPOCT SHTPOTIHH.

[TpakTrueckoe 3anstue 8.
Tema: PeanbHEBIE ra3bl
Ilepeuensv 3a0anuii: permenue GU3NUECKUX 3a7a4 MO TEME.

1.

Kucnopon (v = 10 Monb) HaxomuTest B cocyie 00beMoM 5 1. Ompenenute coOCTBEHHBIMH
00beM MOJIEKyll M BHyTpeHHee JapjieHHe Trasa. IlompaBku a u b npumure paBHBIMH
cootserctBenHo 0,36 H - M*/monb? 1 3,17 - 1073m3 /mMoub.

. Vryekucslii ra3 maccoit 6,6 kr npu fapnesun 0,1 MIla 3anumaer 06bem 3,75M3. Onpenenute

TeMIepaTypy Tasa, eciu: 1)ra3 uieanbHblif; 2)Tra3s peanbhbii, a = 0,361 H:m*/mMosb?,
b = 4,28 -1073m3/Mob.

VriekucenbIi Ta3 Maccoi 88 T 3armMaet mpu Temneparype 290 K oobem 1000 cM® Onpenermre
BHYTPEHHIOK SHEPTHIO Ta3a, €C/H: 1) ra3 niaeatbHbiif; 2) ras peanbhbiid, a = 0,361 H - M* /Moub?.

[IpakTuueckoe 3anstue 9.
Tema: KXunkoctn
Ilepeuens 3a0anuii: pemeHne GU3NIECKUX 3a7a4 M0 TeMe.

1.

HpI/I OMMpEACIICHNU CUJIbI IMOBEPXHOCTHOTO HATAKCHUA KallCJIbHBIM MCETOAOM YHMCIIO KaIlCjib
TJIIMICPHUHA, BBITCKAIOMICTO U3 KAlIUJJIApa PpaBHO 50. 06111351 Macca rivuaepuHa 1 r, a JMaMeTp
MIEHKN KaIlJld B MOMCHT OTpbIBa 1 mm. OHpC}IeHI/ITe IMOBEPXHOCTHOC HATAKCHUE I'NTUICPHHA.

. Cunuras mnmponecc 06pa3OBaHI/IH MBUIBHOTO MY3bIpA H30TCPMHUYCCKUM, OIPCACIUTC pa60Ty,

KOTOPYIO HAaJl0 COBEpIIMTb, YTOOBI YBEIMYUTh €ro juamerp ¢ 6 MM g0 60 Mwm.
[ToBepXHOCTHOE HATSKEHHE MBIIIBHOTO pacTBOpa MpuMuTe paBHbIM 40 MH/M.

JIBe xariu BoJbl paanycoM 1 MM Kax/as CIHJINCh B OJIHY Oouiblryto Karutro. Cuuras npoiecc
U30TEPMUYECKUM, OIPEACIIUTE YMEHBIICHUE IOBEPXHOCTHOM 3HEPrUU IPU ITOM CIHSIHUM,
€CJIM TIOBEPXHOCTHOE HATsKEHHE BOJIbI 73 MH/M.



4. BepTHUKaJIbHBIN CTEKJISHHBIN KamWUIsip NMOTPYKeH B BoAy. Ompenenute paanyc KpUBU3HbI
MEHHCKa, €clIM BBICOTa cTonb6a BoAbl B Tpyoke 20mm. IInotHocTs Bomel 1r1/cMm3,
MOBEPXHOCTHOE HaTsmKeHHne 73 MH/M.

5. JlaBnenue Bo3nyxa BHYTpH MbUlbHOrO my3bips Ha 200 Ila OGosbmie atmocdepHOro.
Omnpenenure quamerp my3sips. [loBepXHOCTHOE HATSKEHHE MBLUTRHOTO pacTBopa 40 MH/M.

6. Bo3aymHsiii my3sipek auamerpom 0,02 MM HaXOIUTCs HA TIyOUHE 25 CM MO TOBEPXHOCTHIO
BOJIbL. OmipeesiuTe JaBIeHUE BO3/1yXa B ITY3bIPHKE.

[IpakTuueckoe 3austue 10.

Tema: TBepuble Tena

Ilepeuens 3a0anuii: pemieHrne GU3NIECKUX 3a]a4 [0 TEME.

1. Ucnonb3ys 3akoH Hrononra u IItu, onpeaenure yaenbHbIe TEINIOEMKOCTH HATPUS U ATFOMUHUS.

2. Ilonw3ysice 3akoHOM Jlrononra u Iltu, onpenenure, BO CKOJIBKO pa3 yaelbHasl TEIIOEMKOCTb
Kenesa 0oJIblIe YAEIbHOM TeII0eMKOCTH 30J10Ta.

3. JIns marpeBaHusi Merayuimueckoro Imapuka maccor 10 r or 20°C mo 50°C 3arparwim
KOJIMYECTBO TEIUIOTHI, paBHOe 62,8 J[x. [lonb3ysice 3akoHoMm [lromonra u Iltu, onpenenure
MaTepua Iapuka.

[TpakTnueckoe 3anstue 11.

Tema.: @azoBbIE IEPEXOIBI

Ilepeuens 3a0anuii: pemeHne GU3NICCKUX 3371249 IO TEMe.

1. M3menenue >HTponUM npu 1iaBieHun | mMonb ipaa coctasmio 25 JLx/K. Onpenenure, Ha
CKOJIBKO M3MEHUTCS TeMIIepaTypa IUIABJICHUS Jba [IPU YBEJIMUYEHUN BHEUIHETO JIaBJICHUS Ha
1 MITa? ITnotrHocTs nbaa 0,9 r/cm3.

2. Jlex maccoii 2 xr pu 0°C ObLT mpeBpaiieH B BOAY TOH e TeMIepaTypsl IIPH MOMOIIH Tapa,
uMmeromiero temrneparypy 100°C. Omnpenenute Maccy u3pacxogoBaHHOro mnapa. Haiigure
M3MEHEHHUE SHTPOMNMUHU CUCTEMBI JIeJ-T1ap MPU TassHUU JIbJA.

3. Kycoxk npna maccoit 0,1 xr, nMeBImmid nepBoHadabHyro Temnepatypy 240 K, mpeBpariex B
nap npu temneparype 373 K. Onpenenure usMeHEeHUE SHTPONHH, CUATAS, YTO TEIIIOEMKOCTH
JNbJa U BOJbL, PaBHbI cooTBeTcTBeHHO, 1,8+ 103k /kr - K u 4,18 - 103 Ik /kr - K, ynensHas
TEIIoTa IIaBiaeHus ipaa 3,35 - 105,£l>K/ KI, yJelbHas TeIyioTa KUMNEeHUs BOAbl 2,26 °
108 Jlx /K.

[TpakTnueckoe 3anstue 12.

Tema: Arperatnbie coctosiHusA. CaMOOpraHu3anus

Ilepeuens 3a0anuii: penieHne GU3NIECKUX 3aa4 110 TEME.

1. B xomnare o6vemom 40 M3 Temmeparypa Bosmyxa 20°C, €ro OTHOCHTENbHAs BJIAXKHOCTD
20%. CkonbKO HAIO0 HMCHApUTh BOJBI, YTOOBI OTHOCHUTENbHAs BIAXHOCTh jaocturia 50%?
N3BectHO, uTo npu 20°C naBnenue Haceimaromux napos 2330 Ia.

2. Ilo rurpomerpy oOHapy>keHO mosiBieHue pocsl mpu temneparype 10°C. Kakosa abcomoTHas
Y OTHOCHUTEIIbHAS BIIAXKHOCTh BO3/lyXa, €CJIA €ro TeMmreparypa pasHa 18°C.

3. [luem TemnepaTypa Bo3ayxa Obmia 25°C oTHOcHUTeNbHas BIAXHOCTH 66%. Houbio
teMriepatypa ynaia 10 11°C. Beimana iau poca? Ecnu BbInana, TO CKOJIBKO BOJIBI BBLAEINIIOCH
U3 KaXJI0ro KyOMYecKoro MeTpa Bo3yxa.

4. M30TepMHUYECKH CXKUMAIOT BOASHOM map maccod 9 r mpu temmeparype 30°C. IIpu xaxom
o0beMe map Ha4YHET KOHJIeHCUpoBaThesa? JlaBneHne HachIeHHOTo BOAsHOTO mapa mpu 30°C
paBHO 4240 ITa.

3.5. JlabopaTtopHbie padoThl
CEMECTP 2

Ha 3ansaTusx ocymecTBisercs: JOMycK K paboTe, cOOpKa HKCHEPUMEHTANIbHON YCTaHOBKH,
BBINIOJIHEHHE DJKCIIEPUMEHTa, 00paboTKa MOJYYEHHBIX pe3yibTaToB, O(OpPMIIEHHE OTYeTa,
3aKJII0YeHHe 1o padore, nmoimyyeHue auddepeHnpoBaHHOrO 3a4eTa 10 BHIIOJIHEHHOM padoTe.



[Tpu BBITOJTHEHUH SKCIIEPUMEHTA CTYICHT BBITIOIHSICT 33 JaHHS:

1) u3yunTe 3KCIEePUMEHTAILHYIO YCTaHOBKY:;

2) HayYUTECh MOJIb30BAThCS M3MEPUTEIBLHBIMU IIPUOOPAMU; ONPEICITUTE CUCTEMBI TIPUOOPOB, MX
IpeIebl U3MEPEHHUSI, KJIACC TOYHOCTH, OTHOCUTEIBHYIO U a0COFOTHYIO TOTPEIIHOCTH;

3) nmpoxymaiiTe mociae0BaTeIbHOCTh ICHCTBUN TIPU BHIIIOJHCHUN 3KCIIEPUMEHTA,

4) BBIMTOJHUTE SKCIICPUMEHT, 3alIUChIBAsi PE3yJIbTaThl HEMOCPEACTBEHHBIX U3MEPECHUI B 3apaHee
MOJITOTOBJICHHYIO Ta0IUILY;

5) moctpoiite rpaguKu UCCIICIOBAHHBIX B IKCIIEPUMEHTE 3aBUCUMOCTEH OTHUX BEJIMYUH OT JAPYTHX;

6) caenaite HEOOXOIMMBbIC BHIYHCIICHHS

7) ompeneuTe NOrPENIHOCTH TTOJYYCHHBIX PE3YJIbTaTOB;

8) o(hopMuUTE BBHIMOIHEHHYIO pabOTY;

9) HaNUIIKUTE 3aKJTFOUEHKE 10 BBIMOJIHEHHON padoTe.

JlaboparopHble pabOTHl OCHAIIEHBl MHCTPYKIMSAMH, COAEPKAIIMMU MepedeHb 000pyI0BaHUS U
3ananus. [lens pabomul GOpMyIUpPYyETCs CTYACHTAMU CAMOCTOSITEIbHO HAa OCHOBE €€ Ha3BaHUS.

JlabopatopHas pabota 1 (4 uaca).

Tema: OnpenencHue pasMepoB MOJIEKYJT OJIEHHOBOW KHUCIIOTBI

Obopydosanue: JlabopaTopHasi yCTaHOBKA IS ONPEIECICHUS PasMEPOB MOJIEKYI OJEHHOBOMN
KHUCJIOTHI.

JlabopatopHas pabota 2 (4 uaca).

Tema: V3ydenue 3aBUCUMOCTH JIaBJICHHsI ra3a OT ero o0bema Mpu NOCTOSTHHON TeMIepaType
Obopyoosanue: JlabopaTopHasi yCTaHOBKA JJIsi U3y4€HUS 3aBHCUMOCTH JAaBJICHUS ra3a OT €ro
00beMa Mpu MOCTOSTHHOU TeMITepaType.

JlaboparopHas pabora 3 (4 uaca).

Tema: OnpenereHre MOJSIPHON U YACIBHOMN ra30BO# TEIJIOEMKOCTH TPU TIOCTOSIHHOM 00heMe
Obopyoosanue: JlabopatopHas yCTaHOBKa AJisl ONpeAeNieHUsT MOJIAPHOW U yIEJIbHOW ra3oBOi
TEIUIOEMKOCTH IPHU TIOCTOSTHHOM 00BhEeMe.

JlabopatopHnast pabota 4 (4 uaca).

Tema: OnpeneneHue OTHOLIEHUS ra30BbIX TemnoeMkocter Cp u Cy merogom Knemana u Jlesopma
Obopyoosanue: JlabopatopHass yCTaHOBKAa [JIi  OMPENEICHUS  OTHOIIEHUS  Ta30BBIX
temoemkoctelt Cp u Cy Metonom Knemana u Jlesopma.

JlabopatopHas pabota 5 (4 uaca).

Tema: Onpenenenre kod3phUIIUEHTa TOBEPXHOCTHOTO HATSHKEHUS KAMUIUIIPHBIM METOJIOM
Obopyoosanue: JlabopaTtopHasi ycTaHOBKa NJisi ompeneseHuss Kodh@uimeHTa moBepXHOCTHOTO
HATSHKEHUSI KaHUTSIPHBIM METOI0M

JlabopatopHas pabota 6 (4 uaca).

Tema: Onpenenenve KodphUIIMEHTa TUHEHHOTO PACIIUPEHUS TBEPABIX TN

Obopyoosanue: JlabopaTopHass yCTaHOBKA i oOmpeAesieHus KodhdUIMeHTa JMHEHHOTO
pacuIupeHust TBEPABIX TE.

3.6. KoHTpoJb caMoCTOATEIbHOM PadoThI

VY4eOHBIM MJIaHOM HE TIPEyCMOTPEHBI

3.7. CamocTosiTeibHAsA padoTa CTYACHTOB

Pexomenayembie ¢GopMbI caMOCTOSTENbHON padOThl CTyneHTOB: 1) oopmiieHue KOHCIEKTa;
2) penieHne GpU3MYECKUX 3aa4; 3) MOJArOTOBKA K JlabopaTopHoi padboTte; 4) ohopmiieHHe oT4eTa
1o 1abopaTtopHoit paboTe; 5) MOArOTOBKA K KOHTPOJIBHOM padoTe.



4. @oH/1 OLIEHOYHBIX CPECTB

@®OC BrIIOYAET OICHOYHBIC CPEICTBA TEKYIIETr0, MPOMEXKYTOUYHOTO U MOCTHUTOTOBOTO
koHTpoJisa (IIpunoxenue 1).

5. [lepeyeHb OCHOBHO¥ M IONMOJTHUTEIBLHON YUeOHOI JUTEPATYPHI,
HEe00X0AMMOI 1151 0CBOCHUS AMCUHUILIMHBI
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anekTpoHHb // Ludposoit obpazoBatenbubiii pecypc IPR SMART : [caiit]. — URL:

https://www.iprbookshop.ru/13871.html (mara obpamenus: 30.03.2026). — Pexum mocryma:
JUTSL aBTOPU3UP. TIOJIB30BATENCH.

3. TexHonorus u cojep:kanue o0y4deHus: ¢puzndeckue AUCHUIUIMHBL Texnonorus. CTaHIapThI.
[Iporpammel. Teopus. OxcnepumeHT. 3anauu. KoHTponbHO-U3MEpHUTENbHBIE MaTepuaibl
[Onextponnbrii pecypc] / Ilom pen. B.B. Maitepa. — 213 c¢. — Pexum gocryma:
https://lib.rucont.ru/efd/715993 (nara obpamenus 28.03.2026).

4. I'epmienson, E.M. MounekymspHas ¢usuka: Y4ed. mocodue mis crya. nen. By3os / E.M. T'ep-
mren3on, H.H. Manos, A.H. Mancypos. — M. : Akanemus, 2000. — 272 c. (23 sk3emIuispa)

5. Kynunos, U. B. Teopernueckue ocHoBBI TemnoTexHuku. Yacte 1. Tepmoannamuka : yueGHoe
nocodue / M. B. Kynunos, E. B. Crepantok. — Camapa : Camapckuil rocyaapcTBEHHBIN
apXUTEKTYpHO-CTpouTeNnbHbIN yHUBepcuteT, ObC ACB, 2013. — 172 ¢. — ISBN 978-5-9585-
0554-8. — Texkcr : anextponHblii // Lludposoit oOpasoBarenbHblii pecypc IPR SMART :
[caiiT]. — URL: https://www.iprbookshop.ru/22626.html (mara oOpamenusi: 30.03.2026). —
PexxuMm noctyna: 1y aBTOpU3UP. MOIb30BATENEH.

6. Casenbes, 1.B. Kypc obmeit ¢pusuku. T. 1. Mexanuka. MonekynsipHas ¢pusuka. — M. : Hayka,
1989. — 352 c. (21 sx3emmisip)

5.2. JlonoTHUTeIbHAS JIUTEepaTypa

1. bounapes, b. B. Kypc oOmieit ¢usuku B 3 xH. Knura 3: TepmoauHamuka, cTaTUCTHYECKAs
¢du3uka, cTpoeHue BelecTBa : yueOHuK A OakanaBpoB / b. B. bonnapes, H. I1. Kanamnukos,
I'. I'. Compun. — 2-e uzn. — Mocksa : U3znarensctBo FOpaiit, 2019. — 369 ¢. — (Bakanasp.
Axkanemuyeckuit kypc). — ISBN 978-5-9916-1755-0. — Tekct : d21meKTpOHHBIH //
O6pazoBarenpHas mnatdopma IOpaiit [caiit]. — URL: https://urait.ru/bcode/425491 (mara
obpamenus: 31.03.2026).

2. CannakoB, C. A. TepMoaMHAMHKA : METOJIUYECKHE YKa3aHHsS K JaOOpaTOpHBIM paboram /

C. A. CanpakoB, U. A.IlukyneB. — OpenOypr: OpeHOyprckuif  rocyaapCTBEHHBIN
yauBepcuter, OBC ACB, 2008. — 58 c¢. — Tekcr : oanekrponHbii // udposoit
o0Opa3oBaTeNnbHbII pecypc IPR SMART : [caiiT]. — URL:

https://www.iprbookshop.ru/21767.html (mata o6pamenus: 30.03.2026). — Pexxkum mocryma:
JUTSL aBTOPU3UP. TIOJB30BaTENEH.

3. bazapos N.I1. Tepmonnnamuka: Yued. st cryaentoB yH-ToB /. I1. bazapos. — M. : Beicmas
mikona, 1991. — 375 c. (6 3x3eMIUISIpOB)

4. byxapoBa, I'. JI. MonekynspHas ¢usuka U TepMoAuMHaMuKa. MeToauka mpenofaBaHUs :
yaeOnoe mocobue mis By3oB / I'. JI. byxapoBa. — 2-¢ wm3nm., ucnp. u gon. — Mocksa :



WznatenbctBo FOpaiit, 2023. — 221 c. — (Breicmee obpa3oBanue).— ISBN 978-5-534-09388-9. —
Texkcr : oanektponHsli // OOpazoBatenpHass mnatdopma FOpait [caiit]. — URL:
https://urait.ru/bcode/513121 (mara obpamenus: 31.03.2026).

5. CuByxun JI.B. OOmmii kypc ¢usuku: VYded. mocodbue: Jlms By3zoB. B 5 1. T. IL
Tepmoannamuka u MoJiekyisipHas ¢pusuka. M. : dusmarnut, 2006. — 544 c. (10 sx3eMIuIIpoB)

6. [lepeyeHb pecypcoB HH(OPMAIMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH
«HTEepHET», MPOPECCHOHAIBHBIX 023 JTaHHBIX U MH(POPMAMOHHBIX
CIIPABOYHBIX CHCTEM, HCII0JIb3yEeMbIX IPU OCYLIECTBJICHNH 00pa30BaTeJIbHOIO
npouecca 1no ITMCUMILIHHEe

6.1 IlepeueHbp pecypcoB HH(POPMANMOHHO-KOMMYHHKAUMOHHOH ceTu «HWHTEepHETY,
HEe00XO0AMMBIX JAJI1 OCBOCHUS NTHUCIHIIINHLI
1. ®usuka B ombITax ¥ dKcnepruMenTax: https://mww.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
2. XypHausr:
https://fiz.1sept.ru/fizarchive.php — ®u3uka
http://www.kvant.info/ — Ksant
https://iopscience.iop.org/journal/0031-9120 — Physics Education
https://aapt.scitation.org/journal/pte — The Physics Teacher

6.2. IlepeyeHr HeOOXOAUMBIX NPO(ECCHOHAIBHBIX 0a3 JAaHHBIX M HH(OPMAIMOHHBIX
CIIPABOYHBIX CHCTEM

DJIEKTPOHHAs oubnmoTeuHast cucTeMa «IPR SMARTY. Pexum JocTyna:
http://www.iprbookshop.ru

OnektpoHHas 6ubnanoreunas cuctema «tOpaiit». Pexum nocryna: https://urait.ru

DnekTpoHHO-Oubnoreunas cucrema «Jlaub» (pazmen «CereBast dneKTpoHHas OuOIMOTEKA
nearornyeckux By3oBy»). Pexxum nocryma: https://e.lanbook.com

DneKkTpoHHO-O0ubIMoTeuHas cucrema «PykonTy». Pexxum nocryma: https://lib.rucont.ru/search
MesxBy30BcKkas 3neKTpoHHas oubnroreka. Pexum moctyna: https://icdlib.nspu.ru/

Hayunas JJIEKTPOHHAS oubimnoTeka eLIBRARU.RU Pexnm JIOCTYTIA:
https://www.elibrary.ru/defaultx.asp

HaumonaneHas snekTpoHHas aetckas ouoimuoreka. Pesxxum moctyma: https://arch.rgdb.ru/xmlui/
HammonanbHas snexktponHas 6ubnuoreka. Pexxum nocryma: https://rusneb.ru
[Ipesunentckas 6udbmuorexka umenu b.H. Enprinna. Pexxum noctyna: https://www.prlib.ru

Polpred.com O630p CMMU. Pexum noctyna: https://polpred.com

7. MeToanueckne yKa3aHusl M yueOHO-MeToAn4ecKoe obecnevenne AJs
00y4aromuxcsi M0 OCBOCHUIO JUCHUILIUHBI

HI/ICHI/IHJ'H/IHa peaAIn3yeTCd B COOTBECTCTBUHM C YKa3aHUSAMHU ((MGTOJII/I‘ICCKI/IG
PEKOMEHIAIMK 10 OpTaHu3allid 00pa30BaTEIBLHOTO MpOoIlecca MPH OCBOCHHUH IUCIMILTUHBIY,
pasmemennbpiMu B DMOC yHuBepcutera (€10s.ggpi.org).

MeTtoaudeckue pekoMeHIauu s paboTel ¢ nHBanuaaMu u aumamu ¢ OB3 pazMernieHsl
B DUOC ynuBepcurera (€10s.ggpi.org).


https://www.getaclass.ru/course/fizika-v-opytah-i-eksperimentah
https://fiz.1sept.ru/fizarchive.php
http://www.kvant.info/
https://iopscience.iop.org/journal/0031-9120
https://aapt.scitation.org/journal/pte

8. MaTepuaibHo-TeXHHYecKas 0a3a, NporpaMMHoe odecrieyeHue,
Heo0X01MMoe /17151 OCylecTBIeHUsI 00pa30BaTeIbHOIO Mpolecca 1no
AUCUMITHHE

VY4eOnslii kopnyc 1, aynuropus 208, 209.

B  oOpasoBaresbHOM  IpolLecce  HCHOIb3YeTCs  CBOOOJHO  paclpoCTpaHsieMoe
IpOTrpaMMHOE 0OECTIe€YeHHE, B TOM YHUCIIE OTEUYECTBEHHOTO MPOM3BOJICTBA: IKOCUCTEMa SIHEKC,
Mail.ru u nip.

[TosnHbI mepeueHb MaTepUaIbHO-TEXHUYECKOM 0a3pl M MPOrpaMMHOIO 00ecHedeHHUs
pasmemensl B DMMOC yHuBepcuTeTa (€10s.ggpi.org).

9. PeliTHHI-TIaH OLICHKHU yCII€BACMOCTHU CTYACHTOB

B Tteuenue cemectpa mpoBOAUTCS PEUTHHT 1O 30 TO3HWIMSIM ISl OCYIIECTBIICHUS
TEKYIIEr0 KOHTPOJI 32 YCBOCHHEM YYEOHOTrO Marepuana CTyACHTaMH. 3a (akT MOCCHICHHS
3aHSITHIA OAJITBI HE CTABSITCS.

Oyenxu no meopuu. Kaxayro HEIENI0 3a CYET BPEMEHH BBIICICHHOTO JJISi KOHTPOJIS
CaMOCTOSITENIFHOW PAa0OTHI CTYACHTA MPOBOAUTCS KOHMpOTbHAA paboma no meopuu. Taxoke
CHUCTEMAaTUYECKH OCYIICCTBISIOTCS MpO8epKa 3HAHUU  opmyr W cobecedosanusi No
NPOUOEHHOMY MAMePUay.

Oyenxu no npaxmuxe. Ha KaxIoOM MOPaKTUYECKOM 3aHSATHH  MPOBOAUTCS
KPaTKOBPEMEHHAs! KOHMPOJbHASL paboma Nno peuteHuro 3adauu. Pe3ynbTaT OIEHHBAETCS IO
nATHOATHHOM IIKase.

Oyenxu 3a nabopamopmnvie 3anamus. CTyIEHTBl CHAIOT THCBMEHHBIE Omuemsl No
1a6OpamopHuIM pabomam.

1. Ilepen BBIMONHEHUEM JIAOOPATOPHOW pPAa0OTHI, CTYIEHT B TEYCHHE aKaJeMHUYECKOro dYaca
MUCHbMEHHO W3J1aracT TEOPETHYSCKUH MaTepuall, KOTOPBIA OH H3Yy4WJ TpPH TOATOTOBKE K
pabore.

2. CTyzieHT JOIyCKaeTcsi K BBITIONHEHHIO paboThI, €Clii B €ro TeTpaau opopMiIeHa 3aroTOBKa
0TYeTa U OH MOHUMAET (PU3UYECKYIO CYIIHOCTh SIBJICHUN, KOTOPbIE COOUpAeTCsl CCIIEA0BaTh; B
MpoIlecce BBIMOJIHEHUS PaOOTHl TIPOBEPSIOTCS 3HAHUS TPUHIUIA JCHCTBUS HUCIIOIB3YEMBIX
npubOpOB, yMEHUS COOHMpaTh SKCIEPUMEHTAIBHYIO YCTAHOBKY, BBHIMONHATH W3MEPEHUS U
00pabaTeiBaTh WX pE3yJbTaTHl; MOcie OGOPMIICHHS PabOTHI CTYIEHT CHaeT IMPEToIaBaTelto
OTYET.

3. 3a BBITIOJHEHHYIO pa0OTy CTYIEHT TOJYyYaeT JBE OIEHKH: OIHY — 32 TEOPHIO, BTOPYIO — 3a
MIPOBEJICHHUE OMBITA.



JIucT perucrpauuu u3MeHeHu U qonojaHeHui K PII/{
(bukcupyroTcs U3MEHEHHUS U JIOTIOTHEHUS Tepe]] HadajaoM y4eOHOTo roja,
npu HCO6XOI[I/IMOCTI/I BHECCHHMS M3MCHECHUN Ha CJIGILYIOH_II/If/’I rog —

oopmIIsieTcst HOBBIH JMCT U3MEHEHHU )

No ConeprkaHre U3MEHEHUS Hara, Homep Hara, Homep
ILII. IIPOTOKOJIA IIPOTOKOJIA
3aceaHus 3acelaHus COBETa
Kadeapsl. dakynbTeTa.
TToamuce IMonmuces nekana
3aBEYIOLIETO daxynbTera
kadeapoit
1.
2.
3.
4.
S.




[Tpunoxenue 1

®OH/1 OLLEHOYHBLIX CPEJCTB IO JUCLUMUITJIMHE
OBIIAA Y DKCIEPUMEHTAJILHAS ®U3UKA. MOJIEKYJISIPHAS
®U3UKA. TEPMOJIUHAMUKA

1. ®oH OLIEHOYHBIX CPEACTB JIA TEKYILIEro KOHTPOJIA yCIeBAeMOCTH,
NMPOMEKYTOUYHOH ATTECTAMH M MOCTUTOTOBOr0 KOHTPOJIS 10 JUCIUIIJINHE

1.1. Hacrosumit  @®onx  onenounsix  cpenctB(POC) mno  puctumamae «OO0mas u
JKCHepuMeHTaldbHasg  (u3uka. MounekynsapHas  ¢usuka. TepMonumHamuka»  sBJISETCA
HEOTHEMJIEMBIM  TNPWJIOKEHHEM K paboueil mporpamMe aucuuiuimHbl  «OO0mas u

JKcTiepuMeHTaNIbHas (pu3uka. Momnekynsapaas ¢usuka. Tepmonunamukay (PITJ]). Ha mannbiid
®OC pacnpoCTpaHsSIOTCS BCE PEKBU3HUTHI YTBEpKACHUs, mnpesactaBieHubie B PIIJ] mo manHo#
JUCLHUILIINHE.

1.2. OuenuBanue BCEX BHUAOB KOHTPOJISI(TEKYIIIETO,
OCYIIECTBIISICTCS 1O 5-TH OAJIILHOMN IIKaJe.

IPOMEXYTOUHOTO, IOCTUTOIOBOIO)

1.3. Pe3ynbTaThl OLIEHUBAHMS TEKYIIETO KOHTPOJISI YUYUTHIBAIOTCS B PEUTHHTE.

2. llepevyeHb JIAHMPYEMBIX Pe3yJbTATOB 00y4eHHs MO AUCHHUILINHE,
COOTHECEHHBIX C YCTAHOBJIEHHBIMHM HHIAMKATOPAMHU H0CTHKEHUS

KOMIIeTeHINH

Ko xomnereHuum

I1K-1

dopmynupoBKa CrniocobeH ocBauBaTh U UCIOJIb30BAaTh TEOPETHUECKUE 3HAHUS U

KOMIIETEHIINH MPaKTUYECKHE YMEHMS U HaBbIKU B MIPEIMETHOM 00JacTH MpU
peneHnH mpoecCHOHABbHBIX 331a4

WNupukarop NIIK 1.1 3Haer cTpyKTypy, COCTaB U JTUAAKTHUECKHUE €IMHUIIBI

JOCTHXKEHUS IIpeIMETHOM 001acTu (IIperno1aBaeMoro npeaMeTa)

KOMIIETEHIINH NIIK 1.2 Ymeer ocymiecTBIsITh 0TOOP yueOHOTO COAEPKAHUS JUISI

€ro peaau3alyy B pa3InyHbIX opMax 00ydeHHUsI B COOTBETCTBHHU C
tpedoBanussmu GI'OC OO

UIIK 1.3 [leMoHCTpHpYyeT yMEHHE pa3padaThiBaTh pa3inyHbIe
(opMBI yIeOHBIX 3aHITHH, IPUMEHSATH METOJIbI, IPUEMBI 1
TEXHOJIOTUHM 00yUY€eHHsI, B TOM YHCIIe HHPOPMALIMOHHBIE

Koz xomnereHnmun I1K-3

dopMynHpoBKa CrnocobeH ¢popMHUpOBaTH Pa3BUBAIOIIYI0 00pa30BATEIBHYIO CPEy

KOMIIETEHIINH JUISL JOCTHKEHUS JINYHOCTHBIX, PEAMETHBIX U METAIPEAMETHBIX
Pe3yNIbTaTOB 00yUYEHUS CPEACTBAMH MPENOJaBAEMbIX YUEOHBIX
IIPEIMETOB

WNHupukarop UIIK 3.1 Bnaneet crioco6aMu MHTErpaliiy yueOHbIX IPEAMETOB

JOCTHKEHUS JUISL OpraHU3alluy pa3BUBAIOLIEH yueOHOM e TenbHOCTH

KOMIIETEHIINH (uccnenoBaTenbCKOM, IPOEKTHOM, TPYNIIOBOM U JIp.)

HNIIK 3.2 Ucnonb3yeT 00pa3oBaTeabHbIA MOTEHLIHAT
COLIMOKYJIBTYPHOU Cpeibl pernoHa B MPeroiaBaHuy (IpeaMeTa 1o
npo¢uiIr0) B yueOHOM ¥ BO BHEYPOUHOU JEATEITHHOCTH

HNIIK 3.3 3naer ncuxoi0oro-neAarorndeckue yCiuoBUs CO30aHms
Pa3BUBAOIICH 00Pa30BATEIHLHON CPEIBI IS TOCTHIKEHUS
JIMYHOCTHBIX U METANIPEIMETHBIX PE3yJIbTaTOB O0YUEeHHUs




3. Coaep:kaHHe OLIEHOYHBIX CPE/ICTB TEKYLEro KOHTPOJISI U
KpHUTEePHUHU UX OLlEHUBAHUA

3.1. Tekymmii KOHTPOJIb OCYIIECTBIISICTCS TpEnoJiaBaTesieM JUCHUILUIMHBI TPU TMPOBEACHUU
3aHATHUH B cieayonmx popmax: codeceJoOBaHuE 10 MPOHICHHOMY MaTepHaiy, IPOBEpKa 3HAHHS
dopmyn, KOHTposibHas paboTa MO TEOpUH, KOHTPOJbHAs paboTa MO 3ahayaM, OTYET II0
nabopaTopHoi pabore.

3.2. @OpMBI TEKYILEro KOHTPOJIS U KPUTEPUN MX OLECHUBAHUS.
®opma KOHTPOJ 1: cobecedosarnue no npolideHHoMy Mamepuanry
Tunosvie 6onpocwi 05 cobeced08anusi NO NPOUOEHHOMY MAMEPUATY

[IpoBepsieMble KOMIETEHIIMM W WHAWKATOPHI AocTwkeHus kommerteHmuii: [TK-1: WUIIK-1.1.,
UIIK-1.2., UT1K-1.3.; [IK-3: UI1K-3.1., UT1IK-3.2., UTIK-3.3.

Bpems oTBeTa Ha MOCTaBICHHBIN BOMpoc He Oosee 2-3 MUHYT.

Kputepun onieHMBaHUS: UCUEPIIBIBAIOIIUM OTBET — 5 0ayioB; OTBET C HETOUHOCTAMH — 4 Oania;
yJIOBJIETBOPUTENbHBII OTBET — 3 Oasuia; HeBEepHBbII 0TBET — 2 Oajuia; OTCyTCTBHE OTBeTa — 1 Gasu.

1. Yto takoe TepmoauHamuyeckue napamerpbl? Kakue TepmMonnHaMudeckue napamerpbl Bam
W3BECTHBI?

. Kakoe coctosinue cucteMbl Ha3bIBAE€TCS PABHOBECHBIM?

. Onumure Mo/Ieb U1€albHOIO rasa.

. B ueM 3aknroyaeTcss MOJIEKYJIIPHO-KMHETUYECKOE TOJIKOBAaHUE JIABJICHUS Tra3a’?

. KaxoB ¢u3nueckuii cMbIcii ocTOSSHHOM ABOrajipo?

. Kakumu 3akoHamM# ONMUCHIBAIOTCSI H300apHBIE U U30XOPHBIE TPOIECCHI?

. Chopmymupyiite ocHoBHOe ypaBHeHne MKT uneanpHOrO rasa.

. Kak onpenensiercs nanbonee BepositHast ckopocTh? CpeHsis CKOPOCTh?

9. B uem cytb pacnpenenenus bonbimana?

10. Kak u3meHsiercs cpeiHss AIMHa CBOOOJHOIO polera ¢ yBelnuyeHUeM JaBieHUs?

11. Kakue siBeHUs Ha3bIBAIOT SIBIICHUSIMH TIEpeHOca?

12. Yto Takoe BHYTPEHHSISI SQHEPTUs UICAIBHOTO raza?

13. Tlouemy agmabara Gosiee KpyTa, 4eM u30Tepma?

14. Yem orimnyarotcs oOpatuMble 1 HEOOpaTUMBbIE MPOLIECCHI?

15. B xakoM HamnpaBiIeHUH MOXKET U3MEHSTCS SHTPOIUS 3aMKHYTON CUCTEMBI?

16. YeM oTiMuaroTCs peanbHbIE Ta3bl OT UACATBHBIX?

17. KakoB cMBICIT TOIIPABOK MIPH BEIBOJIC ypaBHeHUs1 Ban-nep-Baansca?

18. KakoBa cytb 3¢ dexra xoyns-Tomcona?

19. Ot 4ero 3aBUCHUT BBICOTA MOJAHITHS CMAYHBAIONIEH KUIKOCTH B Kammuisipe?

20. Yto Takoe y37bl KpUCTAIIINYECKON PEIIETKU?

21. Kak MOXHO KJIacCUPHUITUPOBATH KPUCTAILIIBI?

22. Yrto Takoe HaChIILIEHHbIN nIap?

23. Yem otnimuaercs (azoserit mepexon 1 poma ot gazoBoro nepexoaa 2 poaa?

24. Yto Takoe 1uarpaMMa COCTOSIHUS?

OO bW

dDopma KOHTPOJISI 2: nposepKa 3HAHUSL hopMYIL
Tunoevie 3a0anusi 015 NPOGEPKU 3HAHUSA POPMYTL

[TpoBepsieMble KOMMIETEHIIMM W WHAWKATOPHI AocTkeHus kommerteHmwii: [1K-1: UIIK-1.1.,
UIIK-1.2., UT1K-1.3.; [IK-3: UI1K-3.1., UIIK-3.2., UTIK-3.3.

BpCMH BBIIIOJIHCHUS 3aJaHUA 3 MHHYTBI.

Kpurepuu ouenuBanus: nmpaBuibHast popmyna — 1 6amut; HeBepHas Gpopmyna — 0 6aios;
UTOTOBas OLIEHKA OMpeeNsieTcs CyMMOi HaOpaHHbIX 0aJIoB.



Tunoevie 3a0anus 014 npoeepku 3Hanus Gopmyn no meme «HMoeanvhutii 2asz».
3anumuTe cneayrone Gopmysbl:

1. OcnoBHoe ypaBHeHue MKT uneanbHoro rasa.

2. YpaBHEHHE COCTOSHUS UIE€aTIHLHOTO ras3a.

3. Pacnpenenenue Makcaesuia.

4. Cpenusisi KBaJipaTUYHasi CKOPOCTb.

5. BHyTpeHHss dHeprus uAcalbHOrO rasa.

dopma KOHTPOJS 3: KOHMPOIbHAS paboma no meopuu
Tunosas koumponvHas paboma no meopuu

[IpoBepsiemble KOMMIETEHIIMM W WHAUKATOPHI AocTikeHus kommnerenmuii: [MK-1: UIIK-1.1.
UIIK-1.2., UTIK-1.3.; [1K-3: UTIK-3.1., UTIK-3.2., UTIK-3.3.

Bpems BbinonHenus 3aaanus 45 MUHYT.

Kpureprun oneHnBaHus: 3a4eT 1Mo paboTe CTaBHUTCS, €clii AaHbl He MeHee 50% BEpHBIX OTBETOB,
YIOBIIETBOPUTENIBHO — HE MeHee 60%, xopomio — He MeHee 80% M OTIMYHO — €CJIM JIaHbl HE
MeHee 90% npaBUIIbHBIX OTBETOB.

CryneHT nojyyaeT JBOMHOW JMCT yYEHUYECKOW TETpajy, 3alMChIBAET BOIPOCHI U AKKypaTHO
¢dopMynupyeT oTBeThl. Bompochl o Teopuu, BHIHOCUMBIE Ha KOHTPOJbHYIO paboTy, CTYIEHT
[IOJIy4aceT 3apaHee:

Konmponvnan paboma na uoeanvHulii 2as.

1. Onumute MOAEIb UICaTBLHOTO Ta3a.

2. BoiBeuTe OCHOBHOE YpaBHEHUE MOJICKYISIPHO-KMHETUYECKOW TEOPUU UIeaIbHOTO rasa.

3. Ucnonw3ys ocHoBHOe ypaBHeHne MKT, noiy4ure ypaBHeHHE COCTOSHUS UACATBHOTO rasa.

dDopmMa KOHTPOJIA 4: KOHMPOILHAS pAOOmMA NO 3a0a4am
Tunosas koumponvHas paboma no 3adaivam

[TpoBepsieMble KOMMETEHIIMM W WHIUKATOPHI AocTivkeHus kommetreHmit: [MK-1: UIIK-1.1.,
UIIK-1.2., UT1K-1.3.; I[IK-3: UIIK-3.1., UIIK-3.2., UTIK-3.3.

Bpems BbimonHeHus 3a1aHus 45 MUHYT.

Kpurepuu oneHuBaHus.

1. YcnoBue 3a1aun akKypaTHO U pa300pUYMBO 3aMCAHO CIOBAMHU.

2. JlaHHBIE 33/1a4M KPATKO BBINHUCAHBI CTOJIOMKOM, TiepeBesieHb! B cuctemy CH.

3. KoppekTHO 1 akKypaTHO N300paXeHO OTHOCsIIEecs K 3aj1aue (pusnueckoe siBJICHHE.
4. ITosicHeHBI Bce OTHOCSINUECS K 3a/1a4€ (POPMYJIBL.

5. IlpaBUIIbHO c/ieniaH BBIBOJI pacue€THON (OPMYIIbI.

6. be3ommb04YHO MOTyYeHO YUCITOBOE 3HAYCHUE UCKOMOM BETUYMHBI.

7. IlpaBUIIBHO 3allMCaH U TPOAHAIN3UPOBAH ITOJTYyYEHHBIN OTBET.

HenpaBunbHo pemieHHas 3a1a4a noiaydaer 2 6ajia; NpaBWIbHO pPELIeHHAs 3a/1a4a OLlEHUBAeTCs
3 OamnamMu, K KOTOPHIM J00aBisSe€TCs MO OJHOMY Oayly 3a KaXXAbld BBIIOJHEHHBIH MYHKT
KpUTEpUEB OlleHMBaHUS. Bce Oamibpl CyMMHPYIOTCS; 3a4eT MO 3a/lade CTaBUTCS, €ClIM HaOpaHbI
HE MeHee 5 0alJIoB, YIOBIETBOPUTEIHHO — HE MEHee 6, XOpPOIIIO — He MeHee 8 U OTIIMYHO — €CIIH
MOJIy4deHbI He MeHee 9 6auioB.

Tunosas KOHmpoJibHaA pa60ma Ha nepeoe nauaio mepmoduuamuku

3a0aua 1. bamnon conmepxut azor maccoil 2 r mpu 280 K. Omnpepenute cymMMapHYIO
KMHETUYECKYIO SHEPTHUIO NMOCTYNATEIbHOTO ABMXKEHUS BCEX MOJIEKYJI rasa.

3aoaua 2. MHOTOaTOMHBIN Ta3, HaxoasauMics oA nasienueM 0,1 MITA npu 7°C 6p11 n306apHO
Harpet Ha 40 K, B pe3ynbrare 4ero oH 3aHsu1 00beM 8 j1. Omnpenenute KOJUYECTBO TETUIOTHI
NepeaHHoE ra3zy.



®Dopma KOHTPOJS 5: omuem no rabopamoproti pabome
Tunosoti omuem no 1a6opamopHot pabome

[IpoBepsieMble KOMIETEHIIMM W WHAWKATOPHI AocTikeHus kommeteHmuii: [TK-1: WUIIK-1.1.,
UIIK-1.2., UT1K-1.3.; [IK-3: UI1K-3.1., UTIK-3.2., UTIK-3.3.

BpeMﬂ BBIIIOJIHEHUA 3aJaHUsA. B TCUCHHUEC J'Ia60paTOpHI>IX 3aHATHH.

Ha kaxmoe 3aHsTHE CTYIEHT MPHUXOAUT C 3apaHee O(OPMIICHHOW 3aroTOBKOW OTYETOB IO
3aIlJIaHUPOBAHHBIM SKcIiepruMeHTaM. CTYIEHT JAOMYCKACTCs K BBIMOJIHCHHUIO SKCIICPUMEHTA, SCITH
OH: 1) mpeabsIBIISICT IMOJHOICHHYIO 3arOTOBKY OT4YeTa; 2) IOHUMAeT (PU3UYCCKYIO CYIIHOCTh
UCCIICTyeMOTO SIBJICHUS, 3) MPEICTaBISICT TOPSAOK BBITIOTHEHHS JKCIEPUMEHTa; 4) 3HaeT
TpeOOBaHUS TEXHUKH O€30ITaCHOCTH.

Jis odopmiteHus: 1abopaTopHbIX paboT HeoOxoauma pabodasi TeTpaas. B kauecTBe Hee mydie
BCEro MOAXOAUT OObIUHAS yYCHHYECKas TETpajb B KJIETOYKY oObemoM 18 smuctoB. 3amucu B
TETPa/N MPOM3BOAATCS YSPHUIAMH, PUCYHKHU BBIMOIHSIIOTCS MSITKUM KapaHaaiom ¢ rpudernem 2B
AnaMETpOM 0,5 MM. OTUYETEI 10 BBIIOIHEHHBIM SKCIICPUMCHTAM BKIIIOYAIOT CICAYIOIINEC ITYHKTHI.

1. HazeaHnue uccnedosanus, KOTOpOE OIpeNesseT COAepKaHHe IMpeacTosImeld 1adopaTopHOi
paboTHI.

2. L]enu sxcnepumenma CTYACHT (GOPMYIHUPYET CaMOCTOATENBHO. I 3TOr0 HY)KHO IPOYUTAThH
UMEIOIIeecs] B TOCOOMU OMUCAHKUE SKCIIEPUMEHTAILHOTO MCCIIEIOBAaHMS U TPEICTAaBUTH cede
OCHOBHBIE €ro STambl. 3aTeM Heo0XoIuMo c(hOpMYyIHpPOBATh M 3alKcaTh IeId OO0y4YeHHS,
pa3BUTHS U BOCIIUTAHHS, KOTOPBIE CTYACHT Iiepe co00i CTaBHT.

3. Bwigoo pacuemnoii ¢opmynbi OCYIIECTBISIETCS CaMOCTOATENBHO C HCIIOJIb30BaHUEM
PEKOMEHI0BaHHOW JTUTEPaTyPOH.

4. Yempoticmeo u npunyun Oeticmseusi guzuueckux npubopos. llpu moaroroBke k padore
JOJKHBI OBITH M3y4Y€HBI MCIOJIb3yeMble B Hell ¢uznueckue npudbopsl U B paboueil TeTpaau
OTHCAaHBI T€ U3 HUX, KOTOPBIE CTY/ICHTY BCTPEYAIOTCS BIICPBEIE.

5. Dxcnepumenmanvrasn ycmanoska. 1o mpuBeIeHHOMY B TOCOOWHU OMUCAHUIO CTYACHT PHUCYET
CXeMy DKCHEpUMEHTAJIbHON YCTaHOBKHM, 00O3HA4YaeT Ha HEW BCE DJIEMEHTHI YCTAaHOBKH W
MOSICHSIET UX Ha3HauYCHUE.

6. Buvinonmenue skcnepumenma 3aKIIOYAETCS B CO3JAaHWM YCJIOBHU Ui BOCIIPOW3BEICHUS
UCCIIEIyeMOTO SIBJICHUS U NIPOBEICHUU HEOOXOIUMBIX U3MepeHHi. [1oaToMy mpu moaAroToBke
oryera B paboueil TeTpaau JOJDKEH OBITh MPECTABICH MOPSIOK BBITOJTHEHHS dKCIIEPUMEHTA,
CIeNaHbl KapaHJAIIOM 3arOTOBKHM TaONWIl IS 3allUCH Pe3yJIbTaTOB HEMOCPEICTBEHHBIX
U3MEPEeHUH W BBIYHMCICHUH, OCTAaBJICHO MECTO JUII BO3MOXHBIX 3aMETOK 110 XOIy
HKCIIEPUMEHTA.

7. Habnooaemvle sienenus. Ecnu B mpoliecce BBITOTHEHHUS Y4€OHOTO HCCIEAOBAHUS CTYIIEHT
BIIEPBbIC HAOIIOJAET TETIOBBIE SIBIICHHS, TO OHU JIOJDKHBI OBITh 3a(DUKCUPOBAHBI U OOBSICHEHBI.

8. Pezynomamwi sxcnepumenma. CTYIEHT CaMOCTOSTEIBHO BBIOMpaeT crnocod 00paboTKu
DKCMIEPUMEHTAJIbHBIX JaHHBIX. [IpenmoureHue oTHAETCS OOIICTIPUHITOMY AITOPUTMY
00pabOTKH PE3yNbTAaTOB HETOCPEACTBEHHBIX M3MEPEHUH, KOTOPBIH COCTOMT B BBIYMCIICHHUU
CTaH/IapTHON MOTPEITHOCTH.

9. JononnumenvHole 6onpocvl. B omnucaHuu Kaxaol 1abopaTopHON pabOThl MPUBEICHBI
JOTIOTHUTETIbHBIE BOMPOCHI, HA KOTOPHIE TOJDKEH YMETh OTBEYATh CTY/ICHT.

10. 3aknrouenue. CTyqeHT yKa3blBaeT 0COOEHHOCTH BBIIIOJHEHHOTO SKCIEPUMEHTA, TIEPEUNCIISIET
BCTPETHUBILUECS TPYIHOCTH, JeJaeT CaMOOIICHKY CBOEH JeATeJbHOCTH U OMNpeAesseT,
HACKOJIBKO YIAIOCh IOCTUYb MTOCTABJICHHBIC TIepeT COOOM TIeIH.

11. Oyenusanue e6vinonnennou pabomsi. Ha KaxaoM 3aHATHUH CTYACHTBI MHUCHMEHHO
OTYHUTHIBAIOTCS [0 TEOPHH 3alJITAHUPOBAHHOW K BHIMOJIHEHWIO Ha 3aHATHH pPabOTHl U
MNPEIBSIBISIOT OTYET MO JIa0OpaTOpHOM paboTe, BHIMOTHEHHOW HAa TPEIBIIYIIEM 3aHSTHU.
[Tocne Oecempl €O CTYIEHTOM TIpenojaBaTelb JBYMs HE3aBHCUMBIMH OIIGHKAMH TIO
NATUOAIUIPHON IIKalie OIEHUBAET 3HAHHME (U3NYECKOM TEOPUH HCCIENYEMOTO SBIICHUS
(mynktel 1, 3, 4) W DSKCepUMEHTANbHbIE YMEHHUS, IIOJIYYCHHbIE MpPH BBIIOJHEHUU



nabopatopHoil pabOThl Ha MpeAbIAyIIeM 3aHATUU (MyHKTH 5-8). Ilpu HeoOxomuMocTH OH
3aJ1aeT OJJMH UM HECKOJIBKO JIOTTOHUTEIHHBIX BOIIPOCOB.
O1eHKH 3aMHUCHIBAIOTCS B pa00UyIO TETPa/ib, CTABUTCS J1aTa U MOIMKICH PO aBaTEls.

3.3. Meroauueckue ykazaHHs 10 IPOBEAECHUIO IPOLIETYPbl TEKYIIET0 KOHTPOJIS

1. Texyuuii KOHTPOJIb IPOBOAUTCS HA MPOTSHKEHUU BCETO CEMECTPA.

2. Coop, 0OpaboTKa U OLIECHHBAHUE PE3YJITATOB TEKYLIEr0 KOHTPOJISI MPOBOASTCS IpernojiaBa-
TEJEM, BEAYLIUM JIUCLHUIUINHY.

3. IlpenbsBineHue pe3ynbTaToOB OLIEHUBAHUS OCYLIECTBISAETCS B TEUEHUE HENENU IOCie MPOBe-

JI€HUS] KOHTPOJIBHOTO MEPONIPUSATHS.

Pe3ynbpTaThl TEKyIEro KOHTPOJIS YUUTBHIBAIOTCS B PEMTHHIE MO JUCLUIUINHE.

5. Bce marepuainbl, MOIydYeHHBIE OT OOYYAIOMIMXCS B XOA€ TEKYIIEro KOHTPOJIsS (KOHTPOJIbHAs
paboTa, QUKTAHT, TECT, OPraHU3aLuUs JUCKYCCHM, KPYIJIOrO CTOJNA, JOKJIaM, pedepaT, OT4ET
1o 1abopaTopHOi paboTe, OTYET MO MeIarornyeckoi MPakTUKE U T.I1.), JOJDKHBI XPaHUTHCS B
TE4YEeHHUEe TEeKYILEro ceMecTpa Ha Kadeapax.

6. CunraTh, YTO TMOJIOKUTEIbHBIC PE3YIbTATHl TEKYIIEro KOHTPOJS CBUAETEIBCTBYIOT 00
yCIIEIIHOM Tporiecce (OpMUPOBAHMS YKa3aHHBIX KOMIETEHIUH U UHAMKATOPOB JOCTHXKEHMS
KOMITETEHIIHH (3TanoB (GOPMUPOBAHUS KOMIICTEHIIHIA).

>

4. Conep:kaHne OIEHOYHBIX CPEICTB MPOMEKYTOUYHOMH aTTeCTAIUN U
KPUTEPUM UX OlleHMBAHUA

4.1. TIpomexyTO4Hast aTTecTalisl IPOBOJUTCS B BUJE dK3aMEHa.

4.2. ConepkaHue  OILIGHOYHOTO  CpPEICTBAa  COBIAJIa€T C  COJACpPXKAHHUEM  JTUCLUILIUHBI,
MpEACTABICHHBIM B pabodeil mporpamMme AUCHUIUIMHBL Dopma OICHOYHOTO CpEACTBa
IpelcTaBiIsieT co0oi HabOp U3 SK3aMEHAIIMOHHBIX OMIIETOB, YHCIO KOTOPHIX PABHO YUCIY TEM
JICKITMOHHBIX 3aHATHIA. Kax b1t OUJIET COCTOUT U3 TPEX IMYHKTOB: 3HATh, YMETh M BJIAJICTh.
[IpoBepsieMble KOMIETEHIIMM W HWHAMKATOPHI AocTikeHus kommereHmwii: I[TK-1: WUIIK-1.1.,
HIIK-1.2., UTIK-1.3.; TIK-3: UIIK-3.1., UTIK-3.2., UTIK-3.3.

Bpewms BbimonmHeHUs 3agaHus: 2 Yyaca — MUChbMEHHOE OQOpMIIEHHE OTBETa, 15 MUHYT — ycTHas
Oecena.

Bonpocwt k sxzameny

1. DkcriepuMeHTaIbHOE 0O00CHOBAHUE MOJIEKYJIIPHO-KHHETUYECKHX MPEICTaBICHU.
2. MukpococTosiHUsSL 1 MakpococTosiHUs. CpellHue BenUYuHbI U QuIyKTyaluu. PaBHOBEeCHBIE U
HEPAaBHOBECHBIE COCTOSIHUS U MPOIIECCHI.
3. IlapameTpbl MaKpOCKOIIUYECKON CHCTEMBI, 3aJalollle €€ PaBHOBECHOE COCTOsSHUE. Moib.
Yucno ABoraapo.
4. Monens uaeanbHoro ra3a. ['a3oBeie 3akoHbl. YpaBHenune Knaneiipona-MeHieneena.
5. OcnoBHoe ypaBHenue MKT it uieansHoro rasa.
6. PaBHOMEpHOE paclpee/ieHue dHEPruu XaOTHUYECKOTO JBMKEHHS MOJIEKYJ 10 CTENEHSAM
CBOOO/IBI.
7. Pacnpenenenne MakcBeiia 1 €ro SKCIIepUMEHTaIbHAs IPOBEPKA.
8. Pacripenenenue bonbumana. bapomerpuueckas popmyia.
9. Onpenenenne nocrossHHOM ABorazpo. Onsitel [IeppeHa.
10. CronkHoBeHust Mosekyi. CpenHsist JUTMHAa CBOOOAHOTO Mpobera MoJieKyil. TeXHU4YecKuil BakyyMm.
11. Kuaetndeckue sSIBIEHUS B pa3pexeHHbIX razax. Juddyszus.
12. Kunetnueckue sIBIE€HUS B pa3peKEHHBIX razax. TemionpoBOAHOCTb.
13. Kunetnueckue sIBI€HUS B pa3peKEHHbIX razax. Bs3kocTs.
14. BuyTpeHHsis sHeprus Kak QyHKIUS COCTOSIHUSL. BHYTpeHHsIq sHEprus uieaibHoro rasa.
15. KonunuectBo TemnoTel M pabora Kak (QyHKUuH mpouecca. HeoOpatumble U oOpaTUMbIE
IIPOLIECCHI.
16. IlepBoe Hauano TepMoauHaMUKH. [IprMepsl ero NpUMEHEHUS K Pa3IndHbIM IIPOIECCaM.
17. TemnoéMkoCTh. TEImT0eMKOCTh WICATbHOTO Ta3a B pa3IMYHBIX MMpoleccax.



18
19

20.

21.
22.
23.
24.
25.

26.
27.
28.
29.
30.
31.
32.
33.
34.
35.

36.
37.
38.
39.
40.

. Huxnuaeckue npoueccel. TemnoBas u xonoawibHas Mamunbl. KITJ TernnoBoil MalinHsbl.

. Hukn Kapno. Teopema Kapho.

HeobOpaTtumbie 1 00paTuMbIe TPOIECCHl. DHTPOMUS KaK (YHKIHS COCTOSHHUS U €€ CBS3b C
TEIUIOTOH JIIst 0OPaTUMBIX TPOLIECCOB.

Bropoe Hauano TepMOAMHAMUKH.

Tperbe Hauano TepMOAMHAMUKHU. HeToCTHKUMOCTD aOCOTIOTHOTO HYJIS

VYpaBuenue Ban-nep-Baanbca. 3otepmsbl Ban-nep-Baanbca.

BHyTpeHHsIs 3HEprus peajbHOro rasa.

N3otepMel peanbHOro rasa. Ileperperas »xuakocTh U NepeoxyIakAeHHbIN nap. Kputnueckoe
COCTOSIHHUE.

CKIDKEeHHE Ta30B U MOJIyYeHUE HU3KUX TeMIIepaTyp.

@da30BbI€ IEPEXOBI IEPBOIO U BTOPOTO POAA.

Jlumarpamma paBHOBECHS TBEPOH, KHUIKOH 1 ra30Boii (ha3. Tpoiinas Touka.

PaBrHoBecue ¢a3. YpaBuenue Knaneiipona-Kiaysuyca.

CBoiicTBa )KUAKOT0 cOCcTOsIHUS. PaBHOBecue )XUAKOCTH U napa. Kunenue.

PactBopel. OcMOTHYECKOE TaBIECHUE.

Kuakue Kkpucrasibl.

IToBepXHOCTHBIN cJI0M. [I0BEpXHOCTHOE HATSIKEHUE B XKUIAKOCTSX.

CwmauuBanue. ®opmyna Jlanmnaca. Kanumisipasle siBIeHUS.

AMop(dHBIE U KpUCTATMYECKHE Tena. Kpucrajummueckne pemeTki. AHH30TPOIHS CBOWCTB
KPHUCTAJLJIOB.

KBaHTOBBIE CTATUCTUKMU.

DJEKTPOHBI B TBEPABIX Tenax. YpoBeHb Pepmu. DHeprus Pepmu.

30HHas TEOPUS TBEPABIX TEIL.

TennoeMKoCTh KpUCTAININYECKON pel€Tku. 3akoH [rononra u [Itu.

Teopunu Termoémkoctu DiiHIITelHA 1 [lebast.

HpuMepHoe codep:)fcaHue IK3AMEHAYUOHHbLX ounemos

IK3aMeHAUNOHHBIN Omier Ne 1
OCHOBHGBIE ITOJIOXKEHUA U TIOHATHUA MKT

1.

3namov  ¢usuueckyro meopuro. DKCIIEPUMEHTAILHOE OOOCHOBAHHE MOJICKYJIIPHO-KUHETH-
4eCKMX NpelcTaBleHud. Makpockonuueckass cucrema. Ywmeno Asoragpo. Kommuectso
BeniecTBa. Moiib. DKCIIEpUMEHTAIBHOE ONIPEIEIIEHUE TOCTOSSHHOM ABOTaipo.
CraTtucTudeckoe olMcaHre MaKpOCKOIMUECKUX cucTeM. MUKPOCOCTOSIHUS U MAKPOCOCTOSIHUS.
Craructuyeckuit Bec. CpeHue BeMUUMHBI U (QIIyKTyaluud. PaBHOBECHbIE U HEpaBHOBECHBIE
cocrosHus. Bpems penakcaumu. [TapameTrpsl MakpOCKONMYECKOW cHcTeMbl. PaBHOBECHOE
COCTOSIHME. YPaBHEHHE COCTOSHHS MAaKpPOCKOIIMYECKOW cucTeMbl. Temmeparypa. Pusnyeckue
BEIMYMHBI, 3aBUCAIIME OT TeMmmepaTypbl. M3mepenue Ttemmeparypbl. TepMOMETpBHI.
BuyTtpennsis sHepruss makpocucteMbl. KommuecTBo Temnotel M pabora. TemaoeMKoCTb.
VYnenbHas ¥ MOJSIpHAs TEIJIOEMKOCTH. DHTPOINHUS — KOJMYECTBEHHAs Mepa Oecropsiika B
MakpocucreMe. V3MeHeHHe SHTpONMH. 3aKOH BO3pAacTaHWs SHTponuU. W33HTponuueckuit
nporiecc.

Yumemv obvsacuamo uszuueckue senenus. Ilouemy OpOYHOBCKOE MBIIKEHHE OCOOCHHO
3aMEeTHO y HamOoJiee MEJIKMX B3BEIICHHBIX YaCTHUEK, a y 0ojiee KPYIHBIX OHO MPOUCXOIUT
MEHEE UHTEHCUBHO?

. Braoemv memooamu pewenus gpusuueckux 3aoay. I'a3 HarpeBaeTcs B OTKPBITOM COCYZE IPH

HOpMasibHOM aTMocdeproM nasinerun ot 27°C no 327°C. Kakoe npupalieHie MoayIuT Ipu
ATOM KOHIIEHTpanus raza’?

3K3aMeHauuQHHblﬁ ouJier Ne 2
NIEAJIBHBIN I'A3

1.

3uamov  Quzuueckyro meopuro. Mopenb wuaeanbHOro rasa. JlaBieHue uaeaIbHOro rasa.
OcnoBHoe ypaBHeHue MKT mis wmaeanbHoro rasza. ['azoBwiii Tepmomerp. W3mepenue



TEMIIEpaTypbl Ta30BBIM TEPMOMETPOM. AOCONIOTHAs MIKaja TeMmIeparyp. YpaBHEHUE
Knaneiipona-MeHnneneeBa. YHuBepcainbHas rasoBas mocrosiHHas. K3omponeccel. ['azoBbie
3aKOHBI.

Vmemwb 0bvsicuams gusuueckue senenus. J|Ba 0MMHAKOBBIX cOCyJia C BOJOPOJIOM COCIHHEHBI
TOPU30HTAILHON TPYOKOH, MOCEpeMHE KOTOPOH MMEETCsl CTOJIOMK PTYTH. B ogHOM cocyme
ra3 Haxoautcs npu 0°C,a B apyrom mpu —20°C. CmectuTcs jau pTyTh B TpYOKE, eciiu 00a
cocynaa Harpeth Ha 10°C?

Bnaoemv memooamu pewenus munoevix 3aday. I'peMydMM Ta30M Ha3bIBAIOT CMECh,
COCTOSIIIYIO U3 OJTHOM YacTH BOJOPOJAA U BOCBMHU YacTel kuciopoa. OnpenennTe IIOTHOCTh
IPEMyYero ra3a npu HOpMaJIbHBIX YCIOBHSX.

DK3aMeHAUMOHHBIN Omier Ne 3
PACIIPEJEJIEHUS MAKCBEJIJIA Y BOJIBIIMAHA

1.

3name  ¢usuyeckyro meopuro. Pacnpenenenne Makcemna. DyHKIMS —pacnpeesieHus
Makcemna. I'paduk kpuBoit Makcsenna. HauBeposiTHeliass CKOpOCTb MOJIEKYJ rasa.
DKcrnepuMeHTallbHas TpoBepKa pacmpeaeneHuss Makcemna. Yucno creneneir cB0oOOIbI
MEXaHMYECKO cucTembl. PaBHOMEpHOE pacripeneneHrue YHEPruu XaoTHUYECKOTO JBUKCHHS
MOJIEKYJl Tra3a mo creneHsM cBoOoasl. Pacnpenenenue bonbumana. bapomerpuueckas
dopMyina. DKkcriepUMeHTaIbHAs IPOBEpKa pacnpeneineHus boapiumana.

Ymems 06vacuame gusuueckue senenus. B BO3AyXOIUIaBaHUM CYIIECTBYET MaKCHMallbHas
BBICOTA MOTbEMa BO3AYIIHOTO apa. OObICHUTE KAKUMHU TPUIUHAMH 3TO 00YCIOBJICHO.
Braoemv memooamu pewenus munosvix 3a0ay. CpenHssi KBaapaTUdHasi CKOPOCTh MOJICKYJI
HEKOTOPOTO Taza Mpu HOPMANbHBIX ycloBUAX paBHa 461m/c. Kakoe xoIM4ecTBO MOJIEKYT
coaepxutcs B 1 r aToro rasza?

JK3aMeHANOHHBIN Ouster Ne 4
SABJIEHUS ITEPEHOCA

1.

3uame  ¢usuueckyro meopuro. CTONKHOBEHMSI MOJEKYJ. XapaKTEpUCTUKU COYJapeHUH.
Cpennsis anuHa cBOOOAHOTO Mpodera Moisiekyi. SIBneHus nepeHoca. BsskocTs (BHyTpeHHee
tpenue). Koapdunuenr Baskoctu. TeruonpoBoanocTs. KoadduuueHT TenaonpoBoIHOCTH.
Huddysus B razax. CraunonapHas u Hectauuonapas auddysun. Koapbunuent nuddysuu.
CBsi3b  MEXIy KHHETHYeCKMMHU Kod(pQUIMEeHTaMH TnepeHoca. Pa3pexeHHBbI ras.
Kunetndeckue siBIE€HUS B pa3peKEHHOM rase. TeXHU4eCKUil BaKyyM.

Ymemv obvacuame ¢usuueckue sasnenus. B cocya moBepx pacTBOpa METHOTO Kyropoca
AWM YMCTyr0 Boay. Kakume mporeccsl NMpoMCXOAAT Ha TpaHMIE pasliena KUIKHUX cpen?
Kakue usmeHeHus mpou30UIyT MIpHU YBEIHMUYEHUU TeMIIepaTyphl?

Braoemv memooamu pewenus munoswvix 3adau. B cdepuueckoit konbe odvemom 1 1
HaxoauTcs a3o0T. [Ipu Kakoil MIIOTHOCTH a30Ta CpeHss JUIMHA CBOOOIHOTO Mpodera MoJIeKyl
a3zoTa Oosble pa3MepoB cocyaa?

DK3aMeHALMOHHBIN Omier Ne 5
ITEPBOE HAYAJIO TEPMO/JMHAMUKHA

1.

3namo ¢uzuueckyro meopuro. BHyTpeHHSsI SHEprusl Kak (QyHKIUsA cocTosHHs. KonmuecTBo
TEIUIOTBI U pabota kak QyHkuuu Tmporecca. [lepBoe Hadano TepMOIUHAMHKHU.
KBasucrarnueckue mpouecchl. [IpumMeHeHne mnepBoro Hayajlla TEPMOJUHAMUKH K
uzonpoueccaM. AnuabaTuueckuii  mporecc. Beunslii  nBuUraTens mepBoro - poja.
[TonuTponuyeckuii mporecc.

Ymems o6vsacuamo guzuueckue aenenusn. OObSICHUTE, MOYEMY HU30TEPMHUECKOE PACIIUPEHUE
raza BO3MOKHO TOJIBKO MPH TOIBEACHUH K HEMY HEKOTOPOTO KOJTMYECTBA TETUIOTHI.

Braoemov memooamu pewenuss munosvix 3aday. Bomopona maccor 6,5 T, HaXOIAMUNCS TIPH
temneparype 27°C, pacmmpsieTrcs BJIBOe H300apUYecKH 3a CUET MPUTOKA TeIjla HM3BHE.

Haiinure paGoTy pacuipenus 1 n3MEeHEeHUe BHYTPEHHEN SHEPruH rasa.



DK3aMeHALMOHHBIN Omier Ne 6
HEOBPATUMBIE 1 OBPATHUMBIE ITPOILIECCHI

1.

3name ¢usuyeckyro meopuio. HeobOpatumbie u oOpaTUMbIe Mporiecchl. Pacmmpenne raza B
nyctoTy. HeoOparumocTs peanbHBIX mporieccoB. Kpyroseie mpormecchl (mukibl). [IpuHIUn
paboTHI TETUIOBOM M XOJ0auabHON MammmH. Peanbubie mukibl. [ukn Kapro. KITJ terumoBoit
MaIlUHEL.

. Yuemv obvacuame @uszuueckue aenenus. Ha SIEKTPOIIUTKY IOCTABIEH BBICOKUN

XUMHUYECKHUH CTakaH ¢ BOJO. BHyTpu BoAbl HaXOAUTCS MepeBepHyTasi MpoOUpKa, YaCTUYHO
3anonHeHHas Bojaoil. Kakue mporecchl OynyT HaOmioAaTbcs MPU HAarpeBaHUU S>KUJIKOCTH?
Pemenue o0bsicHuTe.

Brademv memooamu pewienus munoguvlx 3aoay. VlneanbHas TEIIOBas MallnHa, paboTaromas
no uukiny Kapno, momydaer 3a kaxzawpli muki oT HarpeBarens 600 kan. Temmeparypa
Harpesarens 400 K, temneparypa xononunsauka 300 K. Haiinute paboty, coBepiiaemyro
MAaIIMHON 32 OJJMH LUK, ¥ KOJUYECTBO TeIia, OTJAaBAeMOT0 XOJOMIBHUKY 33 OJIUH LIHKJI.

DK3aMeHaAIlMOHHBIN ouJieT Ne 7
BTOPOE HAYAJIO TEPMOJMHAMUKHA. TEOPEMA HEPHCTA

1.

3name usuueckyro meopuro. Bropoe Hauaao TepMOAMHAMUKH. BeuHbll ABUTaTEb BTOPOTO
pona. CTaTUCTUYECKHM XapakTep BTOPOro Hauaia TepMoAMHAMUKH. IIpuBeneHHas Temiorta.
Teopema Knaysuyca. Dutponus kak (GyHKIuUs cocTOosiHUS. CBSI3b SHTPOMUH C TEIUIOTOM IS
oOpatumbIxX mporeccoB. OCHOBHOE ypaBHEHHUE TePMOAUHAMUKH. TepMoaIuHaMudecKkas mKkana
temneparyp. Tperbe Hauano TepMoAMHaMUKU. HenocTKuMocTh aOCOIIOTHOTO HYIISL.

. Yuems obvacuame usuueckue sgnenus. IlpuBenure mpuMep HIEalbHOTO IpoIlecca, Mpu

KOTOPOM BCsI TEIUIOTA, 3aMMCTBOBaHHAasI M3 TEIUIOBOTO pe3epByapa MpeBpaniaeTcsi B padoTy.
OtBet 060CHYHTE.

Braoemv memooamu pewenuss munogvix 3aoau. Bopopom maccoit 6,6 T pacmmpsercs
n300apHUYeCcKy 10 yIBOCHUsI 00beMa. Haliure n3MeHeHNe SHTPOTIHH.

IK3aMeHALNOHHBIN Omier Ne 8
PEAJIGHBIE I'A3BI

1.

3nams usuyeckyro meopuro. OTCTYIUIEHHS PEaJbHBIX ra30B OT 3aKOHOB HJI€AIBHOIO rasa.
VYyer cun MOJEKYISIPHOTO IPUTSHKEHUS U pa3MEpPOB MOJIeKyJl. YpaBHeHue Ban-nep-Baanbca.
N3otepmebl peasibHOTO ra3za. Kputnueckoe coctosinue. BHyTpeHHSI 3HEPTUsl pealIbHOTO raza u
ero TernoeMKocThb. Jddext Ixoyns-Tomcona s raza Ban-nep-Baanbca.

. Ymemw obvsacuamo gusuueckue senenus. B 3amassHHON ¢ 00oux koHIOB U-00pa3Hoil TpyOke

BOJIa B 000MX KOJIEHaX OKa3bIBa€TCsl HA OJHOM YPOBHE NPH pa3HbIX HakJoHaxX TpyOku. Ilpu
KaKOM YCJIOBHUH 3TO MOXKET OBIThH?

Bnademv memooamu pewienusi munogvix 3aday. YTIEKUCIBIN ra3 Maccoil 88 I 3aHUMaeT Mpu
temneparype 290 K o6sem 1000 oM, Onpenennte BHYTPEHHIO YHEPTUIO rasa, ecinu: 1) ras

UjcaTbHBIN; 2) ra3 peansHblid, a = 0,361 H-m*/moms?.

IK3aMeHAUMOHHBIN Omiter Ne 9
XKUIKOCTHU

1.

3uamov  ¢usuueckyro meopuro. CXKWKEHHE Ta30B M IOJy4YeHHE HU3KHUX TeMIepaTyp.
Kunkoctu. CpoiictBa >kuakoro coctostHUs. IloBepxHOCTHBIM crnoil. [loBepxHOCTHOE
HaTsDkeHne. Koo pUIMeHT MOBEpXHOCTHOTO HaTshkeHHs. Ancopouus. KpuBonuneiHas
MOBEPXHOCTh kuakocTtu. @opmyna Jlamnaca. CMaunBanre u HecmaunBaHue. KpaeBoil yrod.
Kanunnspueie sisnenns. XXunkue pactBopbl. MaccoBas U MOJIsipHas KOHIEHTPALIMU PacTBOPa.
OcMmoTuyeckoe maBienue. 3akon Baat-I'odda.

. Ymems o0bvsachamo qbusuttecxue aenenus. B cocyn € ropﬂqeﬁ BOJOM ONymcHa KalluJUIApHasa

TpyOKa. ByneTr au u3MeHsThcsl ypOBeHb BOABI B TpyOke mpu ocTeiBaHuH Bojabl? [loapoOHO
000CHYITE CBOI OTBET.



3.

Bnademv memooamu pewienus munoevix 3a0ay. JlaBieHHE BO3[yXa BHYTPH MBUIBHOTO
my3eips Ha 200 Ila 6ombme armocheproro. Onpenenure nuametp my3bips. [loBepxHOCTHOE
HATSHKCHHE MBUTLHOTO pacTBopa 40 MH/Mm.

DK3aMeHaMOHHBIN Omiter Ne 10
TBEPJIBIE TEJIA

1.

3namo uszuueckyro meopuro. AMOphHBIE M KPUCTAUIMUECKHE Tesa. BIbKHUNA U JaabHUN
nopsiok. Ksasukpucramel. Kpucrammmueckas pemrerka. Kiaccuduxamusi KpucTayuios.
AHu30Tpomnus cBoicTB KpuctaiioB. [lomumopdusm. JledekTsl u TucioKauyu B KpUCTaUIaX.
ToueuHble, TUHEIHBIE, TTOBEPXHOCTHBIE U OOBEMHBIE AePeKThl. MexaHuyecKkue CBOMCTBA
kpuctaiioB.  [lebopmanuu. TemoBoe  pacmmpeHUe  KPUCTAUIOB.  TEIUIOEMKOCTH
KpUCTaJIIMYecKON pemieTku. 3akoH [rononra u Iltu. Teopun temnoemkoctu DMHIITENHA U
Heb6as. TermmonpoBoIHOCTh KPUCTAIIOB.

Ymems obvacuame gusuueckue aenenus. Kak mokazaTb, 4TO CTEKIO — TelO amopdHoe, a
MIOBapEHHAas CTOJIb — TEJIO KPUCTAJUIMUECKOE?

Braoemv memooamu pewenus munosvix 3a0au. JIJis HarpeBaHUs METAJUIMYECKOTO IIApHKa
maccoit 10 T ot 20°C no 50°C 3arparuiin KOJMYeCcTBO TEIUOThI, paBHOe 62,8 JIx. lonb3yschk
3akoHOM /[lronoHra u IItu, onpeaennre Marepuani mapuka.

IK3aMeHAUOHHBIN onier Ne 11
®A30BBIE IIEPEXO/JIbI

1.

3uamo usuyeckyro meopuro. dazoBple mepexojpl MEpBOro U BTOporo poja. Juarpamma
paBHOBECHSI TBEPIOW, XUAKOW M Ta30Boi ¢a3. TpoitHas Touka. JKumkwe KpuCTaILIBI.
Vpasuenue Kianeiipona-Knaysuyca. 3aBUcCMMOCTb TeMmepaTypbl KpUCTAIIIM3ALUU  OT
naBiieHus. TBep/ble pacTBOPHI (CIUIABBI).

Ymemv obvacuame usuueckue saenenus. IlodeMy KOHBKM XOPOIIO CKOJB3AT IO JbIY?
[Touemy B MOpPO3bI 3TO CKOJIBXeHUE yxyauaercsi? OTBeT 000cHyMTe.

Bnaoems memooamu pewenus munogwix 3aoay. Jlen maccoii 2 kr npu 0°C Ob11 peBpaiieH B
BOJIy TOM K€ TeMITepaTyphl MIPH MMOMOIIHX Tapa, uMeromniero temnepatypy 100°C. Onpenenure
MacCcy HM3pacxXxoJOBaHHOTO mnapa. HaliiuTe W3MEHEHHE SHTPONMH CHCTEMBI JIEA-TIap INpHU
TasiHUY JIbJA.

IK3aMeHALNOHHBIN Omier Ne 12
ATPEI'ATHBIE COCTOSIHM S BEHLIECTBA. CAMOOPI" AHU3ALIUA

1.

3uamo ghuzuueckyro meopuro. icnapenue u KoHaeHcalys. Y aenbHas TEIUI0Ta Mapooopa3oBaHus
U KOHJeHcalmu. PaBHoBecue xuaxocTy U napa. HaceleHHslid map. 3aBUCHMMOCTH JAaBJIEHUS
HACBIIIEHHOT 0 Mapa OT TemnepaTypbl. Kunenue skuakoctu. 3aBUCUMOCTh TEMITEPATYPBI KUITEHUS
OT JaBJeHUs. YCIOBHE CYILECTBOBaHUS My3blpbKa B >KUIKOCTH. [leperperas >XKuaKoCcTh u
nepeoxIaKACHHBIN map. MeTacTaOuiIbHbBIE COCTOSTHUSA BellecTBa. [[aBnenre u KpucTau3aliisl.
VYaenbHas TemygoTa IUIaBIEHUS W KpUcTaUM3auud. (CaMOOpraHM3YIOIIMECS CHCTEMBI.
YcroifunBble COCTOSIHMSI HEPAaBHOBECHBIX cHcTeM. CamoopraHuszamus B OOJBIIMX CHCTEMaX.
Sueiiku benapa. Peakmmst benmoycoBa-)Kabotunckoro. JleTepMHHUPOBAHHBINA Xa0C. DBOJOIHS
HEPaBHOBECHBIX CHCTEM.

Ymemv obvsacuamo gusuueckue ssnenus. CTakan ¢ ropssueid BOJONH MOMECTHIIN TIO]T KOJIOKOJ
BO3JIYIIIHOTO HAcOCa U Havajld OTKAYMBaTh BO31yX. Uepe3 HEKOTOpoe BpeMsl BOJAA 3aKUIIENa.
[Toapo6HO 0OBSICHUTE CBOI OTBET.

Bnademv memooamu pewtenusi munoguix 3aoay. CKOJIBKO BOJSHOIO Iapa, TeMIepaTypa
kotoporo 100°C Hato BBeCTH B JIaTyHHBIN Kanopumerp mMaccoit 100 r, B KOTOPOM HaxXOUTCS
cHer maccoii 150 r npu temneparype —20°C, 11 TOro, 4TOOBI BECh CHET pacTasii’?



4.3. Kputepun olleHUBaHUS

OneHka 3a DK3aMEH BBICTABIsCTCS C ydeToM peltuHra. Eciam oOydarommiicss HaOpan
HEIOCTaTOYHOE KOJHMYECTBO OAJJIOB WIJIM XOYET IMOBBICHTH OLIEHKY, TO OOYYaIOUIUICS CHaeT
9K3aMEH.

Ixana oueHUBaHUA )4 DK3aMeHAa

YpoBuu
ocsoenusi | Coaep:karte %
UH/MKATOPOB|  JIbHOE OcHOBHbIE IPU3HAKH AkaneMuyec| OCBOEHHS
JAOCTHKEHHsI | OMUCAHUE BbI/IeJIeHUs] YPOBHS Kasi OlleHKa | (PeHTHHIOB
KOMIIETEHII | YPOBHA asi OlleHKa)
i
[oBbimennsiii| TBopueckas | Bkimtouaer HwKecToamwmit | OTnu4HO 90-100
(BBICOKHMI) | ACATENHHOC | YPOBEHD. YMenue
Th CaMOCTOSITEITLHO MPUHUMATH
pelieHre, pemarb npoodiaemy /
3aJadqy  TEOPETHYECKOTO WU
NPUKIAJIHOTO  XapakTepa Ha
OCHOBE HW3YYEHHBIX METOJIOB,
MIPUEMOB, TEXHOJIOTHIA.
bazoBsrii [Mpoxykxtus | Brimtowaer HIDKECTOAIIHH |  X0opoIIo 70-89
Hasl YPOBCHB. CriocoOHOCTh
JeSTeIbHOC | COOMpPATh, CHUCTEMAaTU3UPOBATH,
Th aHaM3UpOBaTh W  TI'PAMOTHO
WCIOJIB30BaTh HMH(MOPMAIHIO W3
CaMOCTOSITEIILHO HaMJICHHBIX
TEOPETUYECKUX HCTOYHUKOB H
WJLTIOCTPUPOBATH UMU
TEOPETUYECKHUE TIONOKEHUS WIH
000CHOBBIBATh NPaKTUKY
MIPUMEHECHHS.
VnosnerBopu | Penponyktu | U3noxenue B mpenenax 3aaad | YIOBIETBOP 50-69
TEJbHBIN BHas Kypca TEOPETUIECKOTO " UTEIHHO
JeSTeNbHOC | MPAKTUYECKOro MaTepuaa.
Th
Henocraroun | OTcyTcTBHE MpU3HAKOB yaoBiIeTBopuTensHoro | Heynosnerso | menee 50
bIN YPOBHS PUTEIILHO

4.4. Metoauyeckue ykazaHHs [0 MIPOBEACHUIO POLIEYPbl IPOMEXYTOYHON aTTeCTalluu

1. Cpoku mpoBeneHUs MpoUENyphl OIEHMBAHHS: IO paclHMCaHui0 dK3amMeHoB. Ecnu
oOyyaromuiicss Mo pe3yiabTaTaM PEUTHHTOBOW CHUCTEMbl HE HAOMpAeT HY)KHOE KOJHMYECTBO
0aJJI0B MJIM JKeJIaeT MOBBICUTH OLIEHKY, TO C/IA€T HK3aMEH COTJIacHO TPEOOBAHUSIM.

2. Coop, 00paboTKa M OLIEHUBAHHE PE3YJIbTATOB MPOMEXKYTOYHOW AaTTECTallud IPOBOAUTCS
npernoaaBaTesieM, BeAyIUM JUCIUILTUHY.

3. IlpeabsBneHne pe3yabTaTOB OLEHUBAHUS OCYILIECTBIISETCS: 10 OKOHYaHUU OTBETA CTYJCHTA U
(buKcupyeTcs B 3aU€THON KHIKKE U K3aMEHAIIMOHHOW BEJOMOCTH.

4. Ilpy HamU4YUM TUCHMEHHBIX OTBETOB OOYYAIOIIMXCSA, MOJYYECHHBIX B XO0J/I€ dK3aMEHAIIMOHHON
CECCHH, MaTepUalbl XpaHATCS B TEUEHUE MecsIa MOCiIe 3aBepIICHUs] CECCUU Ha Kadeapax.

5. [lopsinok BBIMOIHEHHUS] M 3alUThl KypcoBOW paboThl periameHTHpoBaH «llomoxxeHuem o
KypcoBoit padore ®I'BOY BO «I'nma3oBckuil rocyqapCTBEHHbIN MeIarornyeckuii HHCTUTYT
nmenu B.I'. Koponenkoy.



6. CunuraTh, YTO NOJOKHUTEIbHBIE PE3YIbTATHI IPOMEKYTOUYHOT'O KOHTPOJISI CBHIETENBLCTBYIOT 00
YCIIEIIHOM Tporecce (POpMUPOBAHMSI YKa3aHHBIX KOMIIETEHIMH 1 UHIAMKATOPOB TOCTUIKEHUS
KOMIIETEHIIHH (3TanoB (OpMUPOBAHUS KOMIIETEHIIHIHA).

5. Coaep:xkaHue OLIEHOYHBIX CPEACTB ISl MPOBEPKHU CPOPMHUPOBAHHOCTH
KOMIETEeHIIHI 1 MHAUKATOPOB A0CTHKEHUS KOMIEeTEeHIN i
(MOCTHTOTOBBIIf KOHTPOJIb) U KPUTEPUHU UX ONIEHUBAHUS

3agaHus 119 NPOBePKH KOMIETEeHIMH ¥ MHAUKATOPOB J0cTHKeHUs1 komneTreHuun: [1K-1:
MIIK-1.1., UTIK-1.2., UTIK-1.3.

Kon komnerennun | [1K-1

dopmynupoBKa CrocobeH ocBauBaThb M MCIIOJIB30BaThb TEOPETHUYECKHE 3HAHUA U

KOMIIETECHINH MPAKTUYECKHE YMEHHUS U HABBIKH B MPEAMETHON 001aCTH NPU PELICHUN
poecCHOHANIBHBIX 3a]1a4

WNunukatop UIIK-1.1. 3Haer CcTpyKTypy, COCTaB U JUAAKTUYECKHE EIUHUILIBI

JOCTHKEHUS IIPEIMETHOM 00acTu (MpernogaBaeMoro npeamera).

KOMITETCHIIHT HIIK-1.2. YmeeT ocymiecTBasATh 0TOOP Y4€OHOTO COACpKaHUs ISl €ro
peanu3anuy B pa3MyHbIX (QopMax oOOyueHHs] B COOTBETCTBUU C
tpedoBanussmu GI'OC OO.
UIIK-1.3. JleMoHCTpHUpYyeT yMeHHUe pa3paldaTbiBaTh pasziavuHble (HOpPMbI
y4eOHBIX 3aHATUH, TPUMEHATH METOJbI, IMPHEMbl H TEXHOJOTHU
00y4yeHHUs], B TOM YHUCJIe HHPOPMALIMOHHBIE.

Bpewmst Beimonaenus 3aganuii: He 6onee 30 MUHYT
HUIIK-1.1., UTIK-1.2.

Ipaxmuueckoe 3adanue 1. Hanmmmre hopmyssl 171 onpeaeneHns padoThl ra3a MpH
M300apHOM, U30TEPMUUYECKOM, aHabaTHOM PaCIIMpPEHUH.

HIIK-1.3.

Ilpaxmuueckoe 3a0anue 2. neanbHas TEIIOBas MallldiHA UMEET IMOJIE3HYI0 MOIIHOCTH 50 kBT.
Temneparypa narpeatens 300 K. Onpenenute KoIM4eCTBO TEIIOTHI, MOJIy4aeMO€ MAITHHOW OT
HarpeBatesns 3a 1 yac paOoThl.

Knrou k npakmuyeckomy 3adanuro 1:
PaGota rasa npu uzobapuom pacumpennn OA = pdV .

Pabora rasa npu n30TepMUUYECKOM PACIIUPEHUN A = m R(,-T,).

m V.
PaGora rasa npu aguabataom pacumpernn A=—RT In—=2
H Vi
K1 . o _ A _ Q1 _Qz
ou Kk npakmuueckomy 3aoanuio 2. KIIJl TermmoBod mammHbl 77 = — = ——=, KII/|
Q Q
o o T1 _Tz
UealbHON TEMJIOBOM MallIMHbBI 7 == [TooTOMy KOMMYECTBO TEIUIOTHI, IOJy4aeMoe
1
A.
MammHON oT HarpeBatens, Q =_|_ (?I'l 3a 1 gac cosepmaer pabory A=W -At, noxydus ot
1712
At-W -Q,

HarpeBaTteciisd KOJIUYCCTBO TCIIJIOThI Ql =

Tl _Tz



3apanusi AJs MPOBEPKH KOMIETEHIMH U MHAUKATOPOB JHOCTH:KeHUs1 komneTenuuu: [1K-3:
HIIK-3.1., UI1K-3.2., UTIK-3.3.

Kona xommerenuuu | [1K-3

DopmyIMpoBKa Crniocoben (popMHpOBaTH Pa3BUBAIOIIYI0 00pPA30BATENBbHYIO CPELy TS
KOMIIETEHIIUHU JOCTH)KEHHMSI  JIMYHOCTHBIX, MPEAMETHBIX W METalpeAMETHBIX
pe3yNbTaTOB  OOYYeHHsI CpEICTBAaMH  IPENOJaBaeMbIX  yYEOHBIX
MIPEAMETOB
Nupukarop NIIK-3.1. Bnageer cnocobamMu WHTErpallié y4eOHBIX MPEAMETOB IS
JOCTHKEHHUS OpraHu3alyu pa3BUBaOIIEH yueOHOU NEeATEIbHOCTH
KOMIIETCHIIUU (uccrnenoBaTeabCKOM, IPOESKTHOM, TPYIIIOBOM U JIp.).
HIIK-3.2. Hcnonb3yer 00pazoBaTenbHbBIN MOTEHIIHAIT

COLIMOKYJIFTYPHOU CpeIbl pPEerruoHa B TPENOJaBaHWM (MIPEAMETa I10
npoduiIr0) B yueOHOM ¥ BO BHEYPOUHOH JCATEIHHOCTH.

UIIK-3.3. 3Haer mCUXOJIOTO-NIEJArOTHYECKUE YCIOBUSA  CO3JaHUA
pasBuBaroniell 00pa3oBaTENbHON CPeMIbl sl TOCTHKCHHS JTUIHOCTHBIX
Y METANPEIMETHBIX PE3YJIbTATOB O0yUCHHUS.

Bpewms Beimonnenus 3ananuii: He 6onee 30 MUHYT

HIIK-3.1., UTIK-3.2.

Ilpakmuueckoe 3adanue 1. BnaxHocTh B KoMHaTe oO0bemoM 520 M npu temreparype 25°C
paBHa 90%. Kakoe KomuecTBO BOJBI HAJO YAATUTh U3 KOMHATHI, YTOOBI YMEHBIIIUTH BJIAXKHOCTh
10 50%? IlmoTHOCTH HachIieHHOTo napa mpu 25°C — 23 /v,

HIIK-3.3.

Ilpakmuueckoe 3adanue 2. bamion BMectuMocThio 40 11 comepxkut 1,98 Kr yriekucioro rasa.
baision BbIAEp)KMBAET JaBJICHHUE HE BBIIIE 30-10° H/™?. [Ipu kakoil TeMmiiepaType BO3HUKAET
OTacHOCTh B3phIBa?

Kniou k npaxmuueckomy 3a0anuto 1: OTHOCUTENbHAS BIAKHOCTb BO3IYyXa ¢ = p/py, INIOTHOCTh
BoJsiHOTO mapa p = V/m. Tloatomy M= gp,V. 3HaunT Maccy mapa Mp ¥ My IPH OTHOCUTEIBHOI
BJIQXKHOCTHU @1 M ()2 COOTBETCTBEHHO MOYKHO ONpPEAEIUTh M0 hopMyaam: My = @10,V 1 My = @op,V.
Tak kak BOJy YJaNsIOT M3 KOMHAThI, CIEJOBAaTeIbHO M >My, Torna Am=m;—m,. YuuTbiBas
npuBeeHHBIC PopMyIbl, TosydaeM AM = (¢1—@2)puV (4,8 kr).

Knwou x npaxmuueckomy 3adanuro 2: 3anuiiem ypaBHeHus: MenpeneeBa-Knaneiipona pV =
m pV-M °
" RT wn BBIpa3uM n3 Hero temneparypy T = —— ¥ TIOJICTABUM YHCIIOBBIE 3HAYCHHS (48°C).

m.

Kputepuu onieHnBanus:
Kaxx b1t ”HANKATOP JOCTHKEHHSI KOMIIETEHITMHU orleHrBaeTcs B 10 0aios:
e TecroBoe 3ananue oreHnBaercs B 10 6amios (oTBeT Ha Borpoc Tecta ctouT O mim 2 6asia);
e 3ajaHus Ha COOTBETCTBHE OIlcHUBAIOTCA B 10 6amtoB (kaxaoe oreHuBaetcs 0-5 0ayioB)
— 5 0aJI0B — OTHOCTHIO MPABUIIBHO HallIEHHbIE COOTBETCTBUS;
— 4 6anna — Tpu IPaBUIBHBIX COOTBETCTBHUS;
— 3 Oamna — qBa MPaBUIIBHBIX COOTBETCTBUS,
— 2 Ganmna — 0AHO MPaBUIILHO COOTBETCTBUE;
— 1 Gann — oTCyTCTBHE MPaBUIBHBIX COOTBETCTBHIA,
— 0 GannoB — He MPUCTYMAJ K BBIMOJTHEHUIO 33/1aHUS;
o Kaxmoe nmpakTudeckoe 3agaHue oneHuBaeTcs B 10 6amios:
— 10 GamioB — CTyIEHT MPaBUIBLHO BHITIOJHUI TIPEJIOKCHHBIE 3a/IaHUsI HA OCHOBE
W3YYEHHOUN TEOPHH, METOI0B, IPUEMOB, TEXHOJIOTHIA;
— 8 0ayuI0B — CTYZEHT CIIOCOOEH MPUMEHSTh NOJyYeHHbIE TEOPETUUECKUE 3HAHUS B
MPAKTUYECKOW  JIEATENbHOCTH, pellaTh THUIHWYHBIC 3a7add Ha  OCHOBE



BOCIIPOU3BCACHUA CTAHAAPTHBIX aJITOPUTMOB,

JOMyCKAeT He3HAYUTEIbHBIE OIINOKY;

— 6 0ayyI0B — MPH BHITIOJIHEHUH 3a/1aHUS TOMYIIEHBI TPYOble OINOKY;

— 0 6ayyoB — CTYACHT HE BBINOJIHWI 3aJJaHUE.

OreHKa 3aBHCHUT OT NMPOLICHTA BHIIOJIHEHHS BCEX 3aJaHHA.

Ipu BBIIIOJIHCHUHA

3aJIaHUN

HIkana ouennBanusi chOPMHUPOBAHHOCTH KOMIIETEHIIUN U HHAUKATOPOB 10CTHKEHUS

KOMIIETeHIH U
YpoBHHU
P %
O0CBOEHUS
AKkaneMuyec | BHIIOJHEH
uHaAuKaTopa (oB) | OCHOBHBbIE MPU3HAKH BbljeJIeHUsI YPOBHS
. Kasl OLleHKA | HUf BCex
AOCTHKEHH I .
N 3aJlaHui
KOMIIeTeHIUii
[ToBbIIIEHHBII Bromouaer HwkecTosmuii ypoBeHb., YMeHue | OTIWYHO 90-100
(BBICOKHIN) CaMOCTOSITEJIBHO ~ NPUHHUMATh  PEIICHUE,
perath mpobiemy / 3amady TEOpPETHIECKOrO
WIM TPHUKIAJHOTO XapakTepa Ha OCHOBE
M3YYEHHBIX METOJIOB, IPUEMOB, TEXHOJIOTHIA.
bazoBsrit Bxrouaer HIDKECTOS TN YPOBEHb. | XOpOILIO 70-89
CnocoOGHOCTH cobuparts,
CHUCTEMAaTU3UpPOBATh,  AHAIM3UPOBATH H
IPaMOTHO HCHOJb30BaTh HHPOpPMAIUIO U3
CaMOCTOSTEIIEHO HaWJICHHBIX
TEOPETUUECKHUX HMCTOYHUKOB "
WUIIOCTPUPOBATh ~ UMU  TEOPETUYECKUE
TOJIOKEHUS WM OOOCHOBBIBATH MPAKTHKY
MIPUMEHEHHS.
YnoenerBoputenbH | 3noxkenne B mpenenax 3aaad  Kypca | YIOBIETBOP 50-69
Bl TEOPETUUECKOTO u MPAKTUYECKOTO | HWTEIHHO
KOHTPOJIMPYEMOT'0 MaTepHala.
Henocratounsiii | OTcyrcTBHE npusHakoB | Heynosners | menee 50
YAOBJIETBOPUTEIHHOTO YPOBHSI. OPHTEIILHO

Cunrtarh, 4TO MOJIOKUTENBHBIE PE3Y/IbTaThl MOCTUTOTOBOTO KOHTPOJSI CBHIETEILCTBYIOT 00
yCIEWHOM Tpolecce (HOpMUpPOBAHHUS KOMIETEHUMH (M) W WHAMKaTOpa (OB) JOCTHXKEHUS
KomrereHIMM (uif) (3Tama QopmupoBaHus KommeTeHuuu). Ecnm oOydwaromuiicss momydu
OILICHKY «HEYJOBIIETBOPHTEIBHO», TO CUYMTATh KOMIIETEHIIUIO HE COPMHUPOBAHHOW HA TAHHOM
srane. [Ipu nonyuyeHnn OeHOK «yI0BIETBOPUTEIBHOY, «XOPOIIO» WIH OTJIWYHO» CUYUTATh, YTO
npoBepsieMasi KOMIETEHIUS cOpPMHUPOBaHa Ha JJOCTATOYHOM YPOBHE.

Memoouueckue ykazanus 015 npo8epKU OCMaAmMOYHbIX 3HAHUL

1. Cpoxu npoBefeHus MPoLeyphl OLICHUBAHHUS: 110 TpaduKy eKaHaTa.
2. Coop, o0OpaboTka ¥ OIICHMBAHHE pPE3YJbTATOB ITOCTHTOIOBOTO KOHTPOJS TIPOBOJIHUTCS
MpernoaaBaTeNeM 1Mo PACIOPSHKEHUIO JIeKaHaTa.
3. IIpenbpsBieHne pe3yabTaTOB OICHUBAHHUS OCYIIECTBISETCS B TEUYCHHE HEICIH IOCIIe
MPOBEJCHUST KOHTPOJILHOTO MEpONpUATHS, OPOpPMISIETCS B BHJAE OTYETa U XPAaHUTCS B
JIEKaHaTe B TEUEHHE BCETO CPOKA 00yUEHHUS 00yUaromerocs.
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