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1. UEJU OCBOEHUSA JUCHHUITJIMHBI

[[ensiMu OCBOEHUS JIMCUMITUTHHBI «011as ¥ dKciepuMeHTanbHas gpusnka. Moseky/sipHas Gusuka u
TEPMOMHAMHUKa» ABISIOTCS:

- chopMHpoBaTh Y CTYACHTOB NPEJCTABICHUS O (PU3UYCCKON KapTHHE OKPYKAIOLIEero Mupa, obec-
[IEYHUTh YCBOCHHE MaTepualla JaHHOTO Kypca U co3/1aTh 0a3y /sl U3yUeHHs! MOCICAYIOUIUX pa3/ielioB
Kypca o0uuei pu3nku;

- yCTpaHeHue 1npodieM ajanTallMOHHOIO XapakTepa, BOSHUKAIOUIUX Y NEPBOKYPCHUKOB IPH H3yue-
HHU YUCOHBIX JIMCLUILIMH €CTECTBCHHO-MATEMaTHUYECKOrO [IMKJIA, B YACTHOCTHU NPH H3YUCHUH 00LIeH
(hu3HKH.

2. MECTO JUCUMILJIMHbI B CTPYKTYPE OIIOII BO

Jlvcummuinna «O0mas 1 sKcrnepuMeHTanbHas Gpusnuka» paszjien «MonekynspHas Gusmka U TepMo-
JIMHAMHKa» OTHOCHUTCS K BapUATHBHOM YacTH. JlaHHBIA KypC YHTAETCS B TPETHEM CEMECTpPEe M NpPU3BaH
MOJATOTOBUTH CTYICHTOB npoduist «Pu3uka. Maremarnukay K BOCIPUATHIO MaTepuala Kypca oomiei ¢u-
3uku. [Ipy 4T€HUH HTOTO Kypca HEOOXO0AMMO YUUTHIBATH Pa3Hblid YPOBEHb MOAIOTOBKH MO GHU3HKE Y T0-
CTYIIMBUIMX B YHMBEPCHUTET 1IKOJIBLHUKOB, IO3TOMY KYPC CIEYET NOCTPOUTH TaK, YTOOBI OH ObLI JOCTY-
IICH BCEM CTYJICHTAM BHE 3aBUCUMOCTH OT YPOBHS UX MOJAINOTOBKH 110 (PU3HKE.

3. KOMIIETEHIUUHA OBYYAIOUETI'OCS, ®OPMUPYEMBIE B PE3VIIbTATE OC-
BOEHHWSA JUCHUTIIJIMHBI
B pesyiibrare OCROCHHS! JMCHUILTUHBI 00YYAIOUMHCS JOJIKEH JIEMOHCTPUPOBATH CIEAYIOIINE Pe3yJibTa-
Tbl OOPA30BaHUS:

Koz
KOMITIETCHITMH Komrmerenipu [ Lianupyemblie pe3y ibTarbl
no®Ioc |
OK-3 CrniocobHoCTD HC- 3HaTh:
MOJIL30BaTh €CTECT- - 1peaMer U 00beKT (PU3MKHU KaK HayKH;
BCHHOHAYYHBIC U Ma- | - TEOPETHYECKUE OCHOBLI M MPUPOY OCHOBHBIX (hU3HUeE-
TeMaTuyecKue 3Ha- CKUX SIBJICHUH;
HUSL B COBPEMEHHOM | - (PyHJIaMeHTaJIbHbIe IMOHATHS, 3aKOHbLl U TCOPHUH KIIACCH-
UH(POPMALTMOHHOM YECKOM U COBpEeMEHHOH (PU3UKH;
| [POCTpaHCTBE - OCHOBHbIE JOCTHKEHUs PUBNUECKON HAYKH B IPaKTHYE-
5 CKOM KH3HH.
YMmern:
- BBIIEIIATH KOHKPETHOE (PU3UYUECKOE COJIepPIKaHUe B MPH-
KJIQjIHBIX 33/1a4aX U UCII0JIb30BATh OCHOBHBIC 3aKOHbI (hu-
3UKM B IPO(ECCHOHAIBHON AeATEIbHOCTH;
\ - IPUMEHATH (PU3HYECKUE 3aKOHBI ISl PELICHUS [IPAKTHYe-
CKHX 3aj1a4.
Baajgern:
{ - HaBbIKaMH pabOThI C HAYUHOM JIUTEPaTYpOi pazHOro
YPOBHS (HAYUHO-TIOMYJISIPHBIE W3/1aHUS, [IEPUOTUUCCKHE
AKYpPHaIBI, MOHOTpaduu, yUeOHUKH, CIIPABOYHHKH);
-HABbIKAMM OLEHKH Pe3yIbTaTOB HAYUHOTO IKCIIEPUMEHTA
7 UJIA UCCJIE/IOBAHMS. -
TTK-1 I'oTOBHOCTL  peanu- | 3HATH:
30BBIBATH 00pa3oBa- | - TpeOOBAHUS aKTYaTbHOrO 00pa30BaTE/ILHOTO CTaH1apTa;
| TeNbHbBIC [POTPAMMBI | CTPYKTYPY Kypea (u3MKH B OCHOBHOM M CpeIHEH HIKOJIE;
110 Y4eOHBIM IIpejIMe- | - TIPEJIMET, 3a][a4i U CTPYKTYPY Kypca GPU3uKu; OCHOBHBIE
Ta™m B COOTBETCTBUM € | KOMIIOHCHTDBI [€IarOTHYCCKOH CHCTCMbI M IIYTH HX CO-
TpeboBaHUAMU 00pa- | BEPLICHCTBOBAHUSA; aCEKThl (POPMUPOBAHHS MOTHBAL[UH
30BaTe/IbHBIX  CTaH- | ydamuxcs Ha (OPMHUPOBAHHE 1103HABATEILHOTO HHTEpeca




JIapTOB K U3YUEHHUFO PU3HKH;

- 0a30BbIi U YrITyONCHHBIN MaTepraibl y4eOHOH AUCHUII-
bl «DH3HKa»: OCHOBHBIC TIOHSTHS U OTIPE/ICIICHUS,
BKJIIOYast (PH3UYECKUE BEIMUUHDI, HU3UYECKHE 3aKOHBI;
Ymers:

- peallu30BBIBaTh 00pa30BaTEIBHBIC POTPAMMBbI 110 (HHU3H-
K€ B COOTBETCTBUU ¢ TpeDOBaHUAMHU 00pa30BaTEIIbHBIX
CTaH1apPTOB;

- oTOMpaTh a/ICKBATHBIE COAEPHAHUIO U I JIAKTHUECKUAM
3aj1a4aM MCTO/Ibl, IIPUEMBI, CPEACTBA OOYUCHHS; CAMOCTOS-
TEJIbHO pa3padbaThiBaTh 0Opa3zoBaTEIbLHBIC IPOrPAMMBI H
COCTaBJIATH TEXHOJOTUUCCKUAC KApThl 3aHATUNA 11O JTUCIIMII-
e «Pu3ukay.

Baajgers:

- HaBBIKAMM COCTABIICHUS 0Opa30oBaTEILHON TIPOrpaMMbl
o yueOHoMy npeamety «DPu3uka» B COOTBETCTBHH C Tpe-
OoBaHMSAMHU 00pa30BaTEIIbLHBIX CTAHIAPTOB;

- HaBbIKaMHM pa3pabOTKH BCEX DJIEMEHTOB yueOHO-
METO/IMUECKOTO KOMILIEKCa 110 (YU3UKE B COOTBETCTBUH C
BO3PACTHBIMU OCODCHHOCTAMH yYallUXCs U crieuuPpuxoit
yueOHOI'0 3aBe/ICHUSL.

"B coorBeTcTBUH ¢ MPOPECCHOHANBHBIM CTaHAPTOM Mejarora (mpuka3z MuUHHCTEpCTBA TPYAA U CO-
UaibHON 3au bl HaceeHust PO Ne 544u ot 18.10.2013r.) npenojaBaTenu B cpe/iHeil MIKOJE Opu pas-
paboTKe M pealu3alMu NporpaMM yueOHbIX JMCUMIUIMH B pamKaX OCHOBHOH o0IeoOpa3oBareibHOM
NPOIPaMMBbl, @ TAKGKE MPU TJIAHUPOBAHUM U TIPOBEJICHUM YYEOHBIX 3aHATHI JOJDKHBI BIQJIETh OOLIEIONb-
zoBateabckuMu M obwenejarorndyeckumu - UKT-komnerentnocrsmu  (MKT - mupopmanmonno-
KOMMYHUKAIIMOHHbIE TEXHOJIOTHH)."



4. CTPYKTYPA U COAEP)KAHUE JUCIIUIIJIMHBI

OO01ast TPy 10eMKOCTb JUCHHUIUIMHBI COCTABIIACT 6 3aUETHBIX ¢MHMIL, 216 4Yacos.
Buapl yuedHol padoTsl,
BKJIFOUAs CAMOCTOATENb-
’ ! & 3
HYIO paboTy CTYAEHTOB U DopMBI Tekyle-
TPYA0EMKOCTb (B yacax)
« ] ro KOoHTposis
=3 Obbem yueOHO
S S| 2| 3 6 YCIEBAaEMOCTH
al 9 =l e paboTbl, ¢ MpH-
e = = = = | & | o (no Heoeaam
Ne Paznen (tema) g ] Z|8|g MEHEHHEM HH- e
nn JMCUHTLINHBI s = | 8 S = a.| TEpaKTUBHBIX ‘ Py,
&) s Elel &) 2o |2 yero | ¢opma npome-
= 5 3 5 JI0B (B 4a gt
) gl Ei E|E B KYTOUHOH arTre-
T s | 8] & 2| 0|E cax / %)
Sl E|E| 8 (> CTaluM (no ce-
% = fIE- Mecmpam)
S 8|2
=
Bsenaenue. TepMogMHAMUUYECKHIT 1
1 | craTHCTHYECKUI MOAXOAbl K U3YyYeHH0 | 3 1 2 | 2 5 1/25%
SIBJICHUH
Mneanbubiii ras. [apamerpsl cocros-
2 | HusA. YpaBHEHHE NIealIbHOTO rasa. 31 23 4141 4 5 4/33%
OcHoBHoe ypaBHeHue MKT.
3akoH boablMana. bapomeTtpuyeckas
3 | ¢opmyna. U3mepenue ckopocTteit Mo- 31 45 4 141 4 5 4/33%
JIEKYJI.
Slenenusi nepeHoca. Ternonposoj-
4 P , posot= sl & 12 |2 |4 6 2/25% PK-1
HOCTb, BHYTpEHHee TpeHue, anddysus
[TonyueHue u u3MepeHue BaKyyMa.
S | CoiicTBa yabTpapaspexeHHOro co- 3 7 212 | 4 |KP| 6 2/25%
CTOSAHWA rasza
BhyTpeHnnsis aueprus teaa. Tennora.
TennooOMmen. Padota. [TepBblii 3akoH
TepMoAUHaAMUKU. Teopus Tennoémko-
B e 3811 [ 8|8 |4 6 5/25%
cteii. AaunadatHbiii npouecc. Liukn
KapHo. BTropoe Hauano TepMoanHaMu-
Ku. Ten:aoBbie MalIUHbI.
CpoiicTpa xuakocTel. [TopepxHocTHOE
7 | Hatskenue KanuanspHele ABNEHUSA. 3[112-13 | 4 { 4 | 4 4 2/25%
Popmyaa Jlangaca.
Wcnapenne n konaeHcauus. Kunenue.
HachlleHHbII ¥ HEHACbILIEHHBIH nap
8 | JlaBiaeHue HaCbILIEHHOTO Mapa 1 ero 3 14 212 | 4 4 3/25% PK-2
3aBHCHMOCTB OT TeMAeparypbl. Biax-
HOCTb Bo3yXa. Touka pocsl..
Teepable Tena. Kpuctanibl Amopd-
Hbie Tesia. Buabl aepopmannii. 3akon
9 Acdopyai 31516 | 4 | 4 | 4 8 2/25%
I'yka. Moaynb ynpyroctu. Xuakue
KpHUCTALIbI.
CgoiicTsa TBepabix Ten. Tennosoe
10 | paciuumpenne. DazoBble NEPeXobl. 3 X7 21214 2 3/25%
YpaBHeHUe TEMIIOBOTo HanaHca.
PeanbHble rasbl. YpaBHEHUE COCTOAHUS
11 | peansHoro raza. Kpuruueckoe cocros- | 3| 18 2| 2 8 1/25% PK-3
HUEC. }luarpamma COCTOSAHUA BCUICCTBA.
Bceero 36 {36 | 36 63 29/27 SOK3AMEH (45)




5. OBPA3OBATEJIBHBIE TEXHOJIOI'MH

[IpuMeHeHnEe COBPEMEHHBIX 00Pa30BaTE/IbHBIX TEXHOJIOTHH [IPU NPEMOAABAHUN AUCIUTITHHBI
«O0was 1 HKcnepuMeHTaibias hpusmrka. MonekynspHas Gpusuka ¥ TepMOMHAMHKA» HAIlEJICHO Ha
MHOI'OI'PAHHOE Pa3BUTHE JINYHOCTH U OCBOCHHME KOMIUIEKCA 3HAHUH, YMEHHH, HABBIKOB U Pa3BHBAETCS
110 CJIEJAYIOIIUM HaNpPaBICHUSIM.

1. Yeunenne yHiaMeHTalbHON TOATOTOBKH, JAIOLIEH 00yyacMOMY CTYJACHTY YMCHUE BbIICIUTH
B KOHKPCTHOM IpeMeTe Oa3HCHYIO HHBAPHAHTHYIO YacTh €ro COAEPKAaHUS, KOTOPYIO MOCIIE CaMo-
CTOSITCIILHOTO OCMBICIIEHUSI OH CMOJXKET UCTOJIb30BAaTh HA HOBOM YPOBHE, [1PH U3YUEHUH JIPYTUX JIHC-
LMUILIAH, TIPH cCaMOOOpa30BaHUH.

2. Ycusenne MeKIpeIMETHBIX CBSI3el, (POpMUPOBAHHE CUCTEMHOTO MOAX0Aa K 00YUEHHIO 3a CUeT
OJIOUHOM CTPYKTYpPbI JUCUUIUIMHBI U BKJIIOUEHUE B aTTECTAIlHOHHbIE MaTepHAJIbI BOIIPOCOB M 3a/1aHU,
MMEIOIIHX MCK/IMCUMIUTMHAPHBIA XapakTep.

3. Boiesienus u3 0azuca AMCIUILUIMHB] «BBejenue B o0ULy1o (PH3HUKY» ee MOHSTHHHOM Oa3bl - Te-
3aypyca, B KOTOPOM [PE/ICTaBJIEHbl OCHOBHBIE CMBICJIOBbBIC €TMHULbI, CHCTEMATH3HPOBAHHBIE MO JJIe-
MEHTAM HayuHOI'O 3HAHMS W 110 pa3je/iaM Kypca B BHJIE IEPEUHEH, 0TpaXkaloluX BEXH ero coaepika-
HUSL.

CMbBICIIOBBIC CIMHULbI BKIIIOYAOT!

* TePMUHBI;

* HIOHSTUS-SIBJICHUS], CBOMCTBA, MO/JICIIH, BEJIMUNHBI;

* 1ipuOOPBI U YCTPOUCTRA;

* K/IACCHYECKHE OIIbITHI.

Ocobo BbIICICH MaTEMaTHYECKHUI anmapar, HeOOXOAMMbIH [UIst OTNIMCAHUSE MEXAHU3MOB [IPOTEKA-
HUS SIBJICHU.

4. Bejien peHTHHIOBBIM KOHTPOJIb IIPH MO 1Y/ 1IbHOM O0YUYEHUH

5. Uutencndukanys obyuenuns, nonuMaeMas Kak 0osbiiero oobema yueOHoi uadopmarmu ooy-
YaCMbIM IIPH HEH3MEHHOM MTPOIOJIKUTETLHOCTH 00yUueHus 0e3 cHIKeHUs TpeOOBaHUI K Ka4ecTBy
3HAHUH.

[ToBbIlIeHHE TEMIIOB 0OYUCHUS JOCTUTACTCS TYTEM COBEPIIEHCTBOBAHUS:

* cojiepKanus yueOHoro Matepuaia;

* METOJI0B OOYUYEHMUS.

1Ipu HTOM COBEpIICHCTBOBAHUE COAECPIKAHUs 11PEINOIaraeT:

* parMoHalIbHBIH OTOOP yueOHOTO MaTepHana ¢ YeTKMM BbIJICJICHHEM B HEM OCHOBHOM 0a30B0i

YACTH U JIONOJIHUTENBHON, BTOPOCTENEHHOH HHPOPMAILIMH; COOTBETCTBYIOIMM 00pa3oM J0JIKHA
OBbITh

BbIJI€/IeHa OCHOBHAs U JOTIOJIHUTENIbHAS JINTepaTypa;

* 1iepepacrpe/Ie/ICeHUE 10 BPEMEHHU y4eOHOro MaTepHaa ¢ TeHICHIMEH N3JI0KeHUsI HOBOIO yueh-
HOrO MaTepuasIa B Hayasle 3aHsITHS, KOr1a BOCIPUITHE 00y4aeMbIX CTYAEHTOB 00Jiee aKTHBHO;

* KOHLUEHTPAIMIO ay IMTOPHBIX 3aHATHH Ha HaYabHOM 3Talle OCBOCHHUS Kypca ¢ LeJIbIo HapaboTKH
3a/1ena 3HaHu|, HEOOXOMMBIX JUIS 11J10I0TBOPHOM CaMOCTOSITEIIbHON paboThi;

* PAlMOHAILHYO JIO3UPOBKY YYEOHOro MaTepuasa Jjisi MHOTOYPOBHEBOU NPOPabOTKH HOBOM HH
(opmaru ¢ yueTom TOro, 4TO NPONECC MO3HAHKUS PA3BUBACTCS HE 110 THHEHHOMY, a 110 CIIHPATLHOMY
NPUHLAITY;

* 0DecreYeHHe JIOrHYecKoi NpeeMCTBEHHOCTH HOBOM U yaKe YCBOCHHOW HH(OpPMALIUK, aKTHBHOE
MCTIONIB30BAHKUE HOBOTI'O MaTepuralla uls NOBTOpeHHs U Oostee rilyboKoro ycBOCHMs: NPOUIEHHOT0;

* Y)KOHOMHYHOE U OIITUMAJILHOE MCTIOIL30BAHUE KAkKA0H MUHYTHI Y4eOHOTO BpEMEHH.

6. CoBepuUIEHCTBOBAHUE METO10B 0O0YUCHHUS, OCHOBAHHOE Ha CIEAYIOUIMX (daKTopax:

* LIMPOKOE MCII0JIb30BAHUE KOJIIEKTHBHBIX (OPM [MO3HABATENBHON JeSITEIbHOCTH (MHANBHLYaTh-
Hast 4 rpynmosas padora u jip.);

* BbIpAbOTKA Y NPEno/iaBaTelisi COOTBETCTBYIOUIMX HABBIKOB OPTaHU3AIIMH YIIPABICHUS KOJIJIEK-
TUBHOMN YueOHOM JIes Te/IbHOCTBIO CTYACHTOB;

* [I[PUMEHEHHUE PAZTUUYHBIX (POPM U DIIEMEHTOB TIPOOIEMHOTO 00YUEHuUs;



* COBEPILEHCTBOBAHNE HABBIKOB 11€arornyeckoro 00IeHUs, MOOMIM3YIOIHX TBOPYECKOE MBILlI-
JICHUE CTY/ICHTOB;

* WHMBH IyalIn3alud 00yUeHUs MpU paboTe B CTYACHYECKON IPYINE U YUET JIMYHOCTHBIX Xapak-
TEPUCTHK NpU pazpadoTKe HHIMBUIYANbHBIX 3ajlaHui 1 BbIOOpE hopM 001IEHuUS;

* CTPEMJICHHE K PE3YJIBTATHBHOCTH O0YUYEHUs] H PABHOMEPHOMY IIPOABHIKEHHIO BCeX 00ydaeMbIX
B TIpOILIECCe [O3HAHUS HE3aBUCUMO OT UCXOHOI0 YPOBHS UX 3HAHWH W WHMBH1yaIbHBIX CTIOCOOHO-
CTCH;

* 3HAHKE W UCIOJIb30BAHUE HOBEHIIMX HAayUHBIX JaHHBIX B 00JaCTH COLMAIILHOM U Iefaroruye-
CKOH TICUXOJIOTHH;

* IPUMEHCHUC COBPEMEHHBIX ay/IMOBU3YAIBHBIX CPEJICTB, TEXHUUECKUX U HHPOPMALMOHHBIX
CPCJICTB OOYUYEHUS.

6. OHIEHOYHBIE CPEJICTBA Uil TEKYIIEI'O KOHTPOJISA YCIIEBAEMOCTH,
MPOMEXKYTOUYHOMN ATTECTALMHU 1O U'TOTAM OCBOEHUS JUCHUIIJIMHBI U
YYEBHO-METO/JWYECKOE OBECIEYEHHUE CAMOCTOSITEJBHON PABOTHI
CTYJAEHTOB

Bonpocsi k peliTuHr-koaTpoaio Nel
1. Brejenune. TepMmojiuHaMUYECKUH U CTATUCTUUYECKUH MOAXOAbI K U3YYEHHUIO sBIEHWH. OCHOBHbBIE 1O-
JIOMEHUs MOJIEKYIIpHO — kuHeTnyeckor teopun (MKT) u ux sxcnepumenTtanbnoe obocHoBanue. Pazme-
Pbl M MAcChl MOJIEKYJL.
2. Upeanbipli ra3. YpaBHEHUE COCTOSIHMS uiealbHOro rasa. Ocuoshoe ypaBHenue MKT wmapeanbnoro
raza. 3axon [lansrona. Msomponeccst.
3. 3akon boabimana. bapomerpuueckas Gpopmyna. M3MepeHre CKOpocTed MOJIEKY .
4. SIsnienus nepeHoca. TerronpoBoHOCTb, BHYTpEHHEE TpeHue, 1upQy3us.

Bonpocel k peliTHHr-KOHTPO.110 No2
1. lonyuenune u u3mepenue Bakyyma. CBOHCTBA yIbTpapa3peKEHHOTO COCTOSHHS rasa.
2. Buyrpenusist sneprus tena. Tennora. Termoodmen. Pabora. IlepBoe nauano tepmonunamuku. Temio-
eMKOCTb. AJiMadaTHBIN npoitecc. Bropoe Havano tepMouHamMuku. Temosbie Maimuabl. KIT/1 TenioBbix
mawui. [ukn Kapho.
3. Coiictia xuxoctei. [losepxuocrnoe narsokenue. Kanuuisipasie sisiienusi. @opmyna Jlamaca.
4. Ucnapenue u konjeHcauus. Kunenue. HacbluieHHbIi ¥ HenachllieHHbIHA nap. JlaBieHue HachIIEHHOTO
napa M €ro 3aBUCUMOCTb OT TemiiepaTypbl. BiaxknocTs Bo3jayxa. Touka pocsl.

Bonpocel K peHTHHI-KOHTPOJ1I0 Ne3
1. Teepabic Tena. Kpucramasl. Amopdusie Tena. Buast aepopmannit Mexannueckoe HanpsokeHue. 3akoH
I'yka. Mojyib ynpyroctu (Mojayib FOura).
2. CgoiicTea TBepAbIX Tel. TemoBoe pacunpenne. ®azoBbie nepexoibl. Y paBHEHHE TEIUIOBOro Hananca.
3. Peanbhble ra3pl. YpaBHEHUE COCTOSHHUS peanbHOro rasa (ypasHenue Bau-jep-Baansca) Kputnueckoe
cocrosinue. Jlnarpamma cocTositHUN BellecTBa.

Bonpocs! Kk dk3ameny
1. Tlpeamer MOseKyJIspHOI PU3MKHU. DKCrEpUMEHTAIbHOE 0O0CHOBAHUE MOJIEKY ISIPHO-KUHETUUECKOM TEOPHH
BCHICCTRA.
2. TepMoaMHAMHUYECKHUI U CTATUCTUYCCKHIT MOAXOAbI K H3YUYEHUIO MAKPOCUCTCM.
3. Waeanbubiii raz. AdcomorHas temneparypa. QuyKTyauuH.
4. Mojaenb ujeanbHoro raza. OCHOBHOE YpaBHEHHE KMHETHYECKOM TEOPHH a30B.
5 MOJICK)"JIHPIlO-KHHCTH‘leC KO€ UCTOJIKOBaHHE abCOMIOTHON TEMIECPATYPbl KU 1aBJICHUA.
6. VYpasuenue Menaeneera-Knaneiipona. Y HuBepcanbHasi ra3oBas rnoctosHHas. 3aKoHbl MICAJILHOIO rasa.
7. bapomerpuueckas ¢popmyna. Pacnpenenenue bonsumana.
8. bpoyHOBCKOE JABHAEHHE. DKCICPUMEHTAIILHOC ONPE/IC/ICHHE Yucia ABOTaapo.
9. H3mepenue ckopocter mosiekyil. Onbit L tepha. Pacnpeaeienne ckopoctein MosiexkyJ no Makcsesuly.
10. daykTyaluu B UeaIbHOM rase U UX MposABICHUE B MPUPOIE.
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. CpenHsis JuiMHa U cpejlHee BpeMs ¢cBOOOAHOro rnpodera Mosexyl.

O6uias Teopust NpoLeccoB nepeHoca. TenionpoBogHOCTS.

O0was Teopus npoueccos neperoca. Juddysus. BHyTpeHHee Tpenue.
Texuuueckuii BakyyMm. [Tonyuenue u usmMepeHye Bakyyma.

CgoiicTBa yabTpapaspeKeHHOTO rasa.

OcHOBHbIE XapaKTepPUCTUKK KpucTaioB. Kinaccudbukanus KpUcTauioB 1o THILY CBSI3Ei.
IMnupuueckunii 3akon rononra-Iltu. 3arpyaHenus kiaccuveckoil pU3MKKU B OObICHEHUH TEMIIEPaTy PHOM
3aBUCHMOCTH TETIOEMKOCTH TBEPIbIX TeEJI.

BuyTpeHHsas sHeprus peajibHbIX ra3o. ekt [Droyns-TomcoHa.

Coxmkenue razon. [ToslyyeHHe HU3KMX TEMIIEpaATYp.

CTpoeHHe KUAKOCTH. 3aBUCUMOCTD BA3KOCTH KHUKOCTH OT TEMMEpaTyphl.

dopmyna Jlannaca. CmaunBaHue M KanuuispHble sBiaeHus. [T0BEpXHOCTHO-aKTHUBHbIE BELIECTBA.
Pactopsl. Tennora pactBopenus. Ocmornueckoe aapnenue. 3akod Baur-Iodda.

PasHoBecue ¢a3. dPazoBblie nepexoabl MEKAY razoM, KUAKOCTHIO U TBEPIbIM TEJIOM.

JlnarpamMma cocTosiHus BeulecTBa. TpoliHas Touka.

Tenosble MatkHbl. OOpaTUMbIC M HEOOPATUMbIE NPOLIECCHI.

VYpasuenue Knanetipona-Knaysnyca, ero npuMeHeHrUe K U30MpoLieccaM: HCNapeHus, MIaBieHUs U BO3MOHKH.
[lnkn Kapho u ero knm.

OcoBeHHOCTH (a30BbIX NEPEXOI0B BObL: X POJb B MPUPOJIE.

CTaTUCTHYECKOE MCTOJIKOBAHUE BTOPOIo Havasla TepmoauHaMukH. Teopema Hephuera. HepocTmkumocTs abd-
COJIIOTHOTO HY.ISL.

BJilaskHOCTE.

["a3oanHamuKa.

PacrnipesiesieHue 3HEPruM 1o cTeneHsM cBo0o/1bl. Ters10eMKOCTH ra3os.

Bropoii 3akon TepmoanHaMukd. HeocyecTBUMOCTL BEYHBIX JABMraTesiei.

CKOpOCTb 3BYKa B rase.

ITepBblii 3aKOH TepMOIMHAMUKK. KBasucTaTHYECKHE MPOIIECCHI.

[IpuBeaeHHas TenioTa. DHTPONU.

Teopembl KapHo.

[ [pumenenne nepBoro Havana TEPMOJMHAMUKH K H30NPOLECCAM.

VYpasHeHue ajimabatbi. PaboTa npu ajguadarryeckom npotecce.

OCHOBHbIE XapaKTePUCTHKKU KpucTaioB. Kiaccupukauus KpUcTalioB 110 TUITY CBSI3eH.

3aKOH BO3pacTaHUSI YIHTPOIIUU.

MOHOKpHUCTAIIBI U MOJIMKPUCTAILTBL. AHU30TPOIHA (PU3NYECKUX CBOICTB KpucTaios. [poyHocTsh KpucTa-
JIOB.

. JledekTsl B kpucTasiax.
. Kuakue kpuctanibl. [TpoyHOCTb KPUCTAILIOB.
S. Tennosbie cBoiicTBa kpuctaanos. Tensoeoe paciupenue. [1aBneHye u kpuctanauzamnus.

PeajibHbi€ IMKIIBI.

. I'lnazma.
. CaMOoOprasm3yomecst CUCTEMb.

3aaHust ISl CAMOCTOSITE/ILHOM padoThI CTY/1IEHTOB

Sananue 1.

Bapuant No 1.

1.

B aByx cocynax eMKoOCThIO 6 ¥ 10 TUTPOB HAXOAMUTCS a30T MOJ1 JABJICHHEM 2 aTM. H OKHCh YIJepo/ia
1o napiaeHuem 6 at™. Cocy bl COEJIMHAIOT TOHKOH TPyOKO#, 00bEeMOM KOTOPOH MOXHO MpeHedpeyb.
Haiitn ycraHoBMBILEECs jaBJIeHUE CMECH, €CIIH HayajbHas TeMIiepaTypa o0OUX ra3oB paBHaA TeMile-
patype OKpykKaroueH cpepl.

OnNpeieuTh YHCII0 MOJIEKYIT KHCIOpO/a COoepsKaIlerocs B KUCaopoaHoit noaymke 0,025 M°  npu
HOPMaJIbHbIX YCIOBUSX.

Bapuanrt Ne 2.
1. B aByX cocynax eMKOCTbIO 3 M 5 JIMTPOB HAXOUTCS a30T IO/ JABJICHUEM 4 aTM. U OKUCh Yriieposia

1o/ gasienueM 12 arm. Cocy/jibl COCMHAIOT TOHKOH TPYOKOH, 00BbEMOM KOTOPOH MOYKHO NpeHes-



peun. HaiiTi ycraHOBHBINCECS JaBICHHE CMECH, €CJIM HayallbHas TemiiepaTypa o60ouX ra3oB paBHa
TeMIlepaType OKpYyKarolei cpejibl.
2. OnpeaeluTh YHCI0 MOJIEKYJ KUCIOPOA, COJICPIKAIIErocs B KMCIOPOAHOH noayuke oobemoM 0,055 M
[PHU HOPMAJIBHBIX YCIOBHUSIX.

3aganue 2.
Bapuant Ne 1.
1. Cpeinsist KBaJpaTHUHasi CKOPOCTb MoJIeKyJ ra3a 500 mM/c, a ero nuoTHOCTD
0.06 kr/m . Haiitu j1aBlieHHE rasa.
OnpeienuTh KOJMYEeCTBO BelecTBa, coaepkaiuerocs B 1 xr prytu (M=200,6 kr/mo:b); B 5,6 mutpa
KHCIIOPO/1a IIPH HOPMATIBHBIX YCIIOBHSX.

Bapuant Ne 2.
1. Cpeanss KBapaTndHasi CKOPOCTb MOJICKYJ HEKOTOporo raza pasna 450 m/c. JlaBnenue raza paBHO
50000 Ila. Haiitn naoTHOCTD rasa IpH TUX YCIOBHSIX.

. 3
2. Haittu uncio Mosexyn cojepkampxes B 0,5 Kr kuciaopojaa; BS,0 ¢M ™ YIJIEKHCIIOro ra3a npu Hop-
MalIbHBIX YCIIOBHSAX.

3ananue Ne 3.

Bapuant No |

1. Kakoe KOJIMUeCTBO KUCIOPO/Ia BBIMYCTHIIN U3 DalioHa eMKOCTbIO 10 JIMTPOB, €citi TaB/IeHHE H3Me-
Hunock ot 15 o 7 ar. a Temneparypa norusuiacs ot 27 °C o 7 °C?

2. Haiiti MOJSIpHYIO Maccy BO3/lyXa, CUHTAsl, YTO OH COCTOUT 10 MACCE U3 OHOM YacTH KHCIIOpO/a U
TpeX yacren a3zora.

Bapuant Ne 2.

1. KHenopos pu jaBieHun 745 MM pt et 1 npu Temmeparype 20 °C umeer 06beM 164 em’. Kakos
00bEeM TOM K€ MAcChl ra3a Mpu HOPMAITBHBIX YCIOBHUSIX.

2. OnpeeuTh MOJIIPHYIO Maccy rasa, CBOMCTBa KOTOPOI'O COOTBETCTBYIOT — CBOMCTBaM cMecu 160 r
Kkuciopojia v 120 r azora?

3ajanue 4

Bapuanrt 1.

1. Cpeanss KBajipaTuyHasi CKOpOCTh MOJIEKYJT BOopo/ia paBHa 2400 m/c. HaliTH JaBJICHHE Ta3a, eClii B
3
1 em’ maxomures 4.2 * 10" mosexyi.
2

2. Ha pucynke jan rpaduk U3MEHEHUS COCTOSIHUSA HjleallbHOTO rasa B koopaunarax P, T. IlpencraBurs
YTOT npoiece Ha rpagukax B koopauHatax P,V u V.T.

Bapuant No 2.
& 3
1. Haiitu yncio Mosekyst Bojopoja B | cM™ Haxoaswmerocs nof gasiaeHuemM 200 MM pT €T, €Clin cpeji-
HSIS KBaIpaTUUHAsl CKOPOCTHL MoJjiekyll paBua 2500 m/c.

2. Ha pucynke jan rpaduk U3MEHEHUs COCTOSIHUSA HleaIbHOTO Trasa B koopaunarax V.T. [IpexcraButh
ITOT Mpoliece Ha rpadukax B koopjaunarax P,V u P.T.

3aganue 5
Bapuant Ne 1.

b 10 3 a3 S~ et A
l.  Becocyae obbemom 2*¥10° 7" M~ HaxoauTcs Mj=6 I YIVIEKUCIIOTO ra3a U Macca My 3aKHCH a30-
ta(N,O)pu Temneparype 127 °C n nasnennn cmecu 415 xIla. Onpesenuts Macey 3akucu asota.



2. Haiitu morhocts emecu 10 T yriaekuc:toro raza u 15 r azora, Haxojsueiicst npu temmeparype 27 °C
u nasnenun 150 klla.
Bapuaut No 2.
1. B cocyae obbemom 4*107 m” maxommres My=10 r kucioposa u Macca M YIJIEKUCIIOTO ra3a npu
temneparype 100 °C u paiaenun cmecu 400 klla. Onpesenuth Maccy yriieK|esoro rasa.
2. Haiitu remneparypy cMmecu 20 1 yriekucaoro raza u 30 r azora, Haxojsueics moj gasieHuem 200
k[Ta, ec:i MI0THOCTH CMECH paBHa 2 Kr/M'.

3ajjanue 6.
Bapuar Ne 1.
1. 200 r a3ora narpesaiores npu noctosnaoM jgasierny ot 20 °C o 100 °C. Kakoe KOIMUecTBO TEIIo-
Thl norJiouaeTest mpu 3ToM? KakoB npupocT BHYTpEHHEH 3Hepruu raza? Kakyio BHELIHIOW paboTy
[POM3BOJNT JaBJICHHE ra3a’
IIpu kakoii Temneparype CpeJusis JUIMHA ¢BoGo HOrO npobera Moneky: kucnoposa ( d=2,9%10% cm )
pasha 3 cM. JlaBnenue rasza 107 Mm.pT.CT.

o

Bapuant No 2

1. B 3axpsitom cocyne V=10 n naxoaurces Bo3ayx npu gasnenuu 0,1 Mna. Kakoe konuuecTso
TEIUIOTHI HAaZl0 COOOIIUTH BO3/IYXY, YTOOBI MOBBICUTL €10 JABIEHUE B COCY/IE B 5 pas.

2. llpu KakoM JIaBJIeHUH CPe/HAS JUIMHA CBOGOAHOrO npodera Moseky1 Bogopoaa (d=2,3*10"
cM) pasHa 2,5 cM, a Temmnieparypa 68 °C.

3ajanue 7.
BapuanT 1.
1. 10 r kucaopoja nHaxoautes npu gasinernu 300 kIla u remuneparype 10 °C. ITocine narpeBanus
IIPH IOCTOSAHHOM JIaB/ieHUHM ra3 3aHsn ob6beM 10 1. HaliTu Ko1u4ecTBO TemIoThl, OJyYeHHOe
ra3oM M U3MEHEHHE BHYTPEHHEH dHEPruHu.
Beruucimnts, nons3ysck Gpopmysioi Bau-nep-Baansca, napnenne macest M=1,1 Kr yriekucio-
ro rasa, 3aK;J1049eHHOro B 6ajulone eMkocTbio 20 1, npu TeMnepatype 13 °C. cpaBHHTE pe-
3yJIBTAT C JIABJICHUEM HJICAJIBHOIO I'a3a LIPU TEX JKE YCIOBHAX.
Bapuanr 2.
1. 0,01 kr a30Ta HAXOUTCS NPH AaBICHHH 3%10° Ha H TeMIIEpaType 283 K. ITocne narpeBanus
[PH MOCTOSIHHOM JIaBIeHUH ra3 3aHs1 06beM 107 m’. Haiitu paGory COBEPLUEHHYIO Ira30M U
KOJIMYCCTBO TEIUIOTHI MOTYYEHHOE I'a30M.
2. Bbruumcaurh TeMieparypy, NpH KOTOPOii JaBIeHHE KHCIIOPO/a, MMEIOIIE -
ro 1witoraoctb 100 r/a pasno 70 ar. CpaBHHUTH ¢ HACAILHBIM Ta30M.

[\S]

3ajnanue 8.
BapuanT 1.
1. B cnuprt onylieHa Ha HUYTOXKHYIO IyOMHY TpyOKa ¢ AMaMETPOM BHYTPEHHETO KaHalla
d=0,5 mm. KakoB Bec P BoLuejero B Hee cnupra.  KoadduimueHnT noBepxHoCTHOro HaTs-
JKeHHsT paBeH 2,2*107° H/m.
2. Kanunasip ¢ BHyTPEHHHUM paIAycoM 2 MM OIYIIEH B JKHJAKOCTh. HaliTi MOBEpXHOCTHOE Ha-
TSUKEHHE JKMJAKOCTH, €CIIM H3BECTHO, YTO B KaNWUIAP TOTHSIACh Macca )XHUIAKOCTH paBHas
L.09.F,
Bapuaut 2.



1. OnpenenuTh pajuyc Iy3bIpbka BO3/1yXa, HaXOASIIETocss HENOCPEACTBEHHO MO/I IIOBEPXHO-
CTBIO BOJIBI, CCITH MIOTHOCTD BO3yXa B My3sIpbke 0,26 r/cMm °.a K02 PHUIHEHT NOBEPXHOCTHOTO
narsokenns 0,072 H/m. Temneparypa 17 °C. laBnenne armochepsr 101300 ITa.

2. Ha xakyto BbICOTY 1OJAHUMETCS OCSH30J1 B KalW/IApe, BHYTPEHHHH AHaMETp KOTOPOro paBeH
1 MM. Kosppumuent nosepxuoctHoro Hatsukenus paseH 0,03 H/M. IlnotHocts paBHa 880
KI/M™.

7. YYEBHO-METOJUYECKOE U HHOOPMALHUOHHOE OBECIHHEYEHUE JTUCLMII-

JIMHBI

Ne Ha3paHue ¥ BbIXOJHBIC JIaHHbIE l'ox | KonuuectBo | Hannuue B | KommuectBo | Obecneven-
1 (aBTOp, BU U31aHUs, H31ATENBLCTBO, u3ja- IK3EMIIA- IMEKTPOH- CTYINEHTOB, HOCTb CTY-
n31aHus, HUs poB B 6ud- HOM OHG- HCNOAB3YH0- | ICHTOB JIK-
KOJIMYECTBO CTPAHHIL) JHOTEKe JIMOTEKE KX yKa- Tepary-pou,
YHUBEpCUTE- Bal'y 3aHHYIO JIH- %
Ta TepaTypy
1 2 3 4 5 6 7
OcHoBHa# JiHTEpaTYpa
1 Kypc ¢usukn [Dnekrponusiii pecype] : 2BC “Kon-
Yuedb. nocodue / A.E. AlizeHUoH. - M. : CYJIbTAHT
{ Abpuc, 2012. cTyaeHra”
‘ http://www.s
A2 tudentlibrary 2l 100
.ru/book/ISB
N978543720
0254.html
2 Dusuka juis By30B: MexaHuka 9bC “Kon-
1 MOJICKyJIpHas pu3nKa [ DNeKTPOHHbIH CYJIBTAHT
pecype] / Hukepos B. A. - M. : latikor CTyjieHTa”
u K, 2012. 2012 http://\»{ww.s 20 100
tudentlibrary
.ru/book/ISB
N978539400
6913.html
3 3agauu no oduiei Gpusuke [DnexTpon- SbC “Kon-
Hbiit pecype] / Uponos ULE. - M. : BU- CYJIbTAHT
HOM, 2012. cTyaeHra”
http://www.s
2ol tudentlibrary 4 L
.ru/book/ISB
N978599631
0166.html
JonoanuTe/ibHAS JHTEpATYpa
| Tpodmmona, Taucus MBaHosHa. Kypc
(Pu3HKn: yyedHoe nocodue s nHxe-
HEPHO-TEXHUYECKHX CrelranbHOCTe
By3oB / T. K. Tpopumosa .— 16-¢ usi.,
crep. — Mocksa : Akagemus, 2008 .— 2008 152 - 20 100
558 c. @ na., Tabsn. — (Bbicwee npodec-
cHoHallbHOE 0OpasoBanue) .— lIpeam.
yKa3z.: ¢. 537-549 .- ISBN 978-5-7695-
4956-4.
2 COopHuk 3anau no obuemMy Kypey ¢pu-
, IMKM : IS TeXHUYecKkux By3oB / B. C.
’ BonbkeHwteitn .— WU3n. 3-e, ucnp. un
por. — Cankt-IletepOypr : KHUKHBII 2007 94 - 20 100
mup : Lpodecens, 2007 — 327 . : un.
— (Cneunanucer) .— ISBN 5-86457-
2357-7




Tpodumosa, Tancus MUpanosna. dusuka
B TabiMuax 1 popmynax : yuedbHoe no-
cobue as BY30B MO TEXHUUECKUM Chie-
umanwHoctaM / T. U. Tpodpumosa .— 3-e
w3, uenp. — Mocksa @ Akagemus, 2008 | 2008
— 447 c. : un., Tadn. — (Beiciee npo-
(peccuonabHOE 0OpazoBaHUe) .—
Ilpeam. ykas.: c. 431-442 .— ISBN 978-
5-7107-4928-1.

150

20

100

HEePHOAHUYECKHE H3IaHUS:

«3emist ¥ BeeslenHas». M.: Hayka;
«I1pupoma» M.: U3a. PAH;

«®usuka B mxone» M.: [IlkonbHas npecca;

«Ycnexu puznyeckux Hayk» M.: Uza. PAH;

«®uzuka» M.: [lepBoe centadps.

nporpammHuoe obecniedenne n Murepuer-pecypeni: CourselLab 2.7;

Otxpeitas ¢pusuka (yacts 1)

http://physics.ru/courses/op25part1/content/content.html#. V80iw VuLTcs

OtkpoiTas ¢usuka (yactsb 1)

http://physics.ru/courses/op25part2/content/content.html#.V80jOVuLTcs
du3uka, XUMUS, MaTeMaTHKA CTYI€HTaM U LIKOJIbHHKAM

http://www.phds.ru/
dusuka B aHuMamgIx
http://physics.nad.ru/

8. MATEPHUAJIbHO-TEXHHYECKOE OBECIIEYEHUE TUCHUIIJIMHBI

1. Jlocka mapkepHasi.

ﬂ()CKa HHTEPAKTUBHAA C BO3MOYKHOCTBIO BBIXOJAA B HHTCPHET.

2
3. Pazparounas nurtepatypa ¥ HHBCHTAph.
4.

My ibTUMEAMPHBIH TPOEKTOP C MEPEHOCHBIM DKPAHOM.




Pabouas nporpamMma JIUCIHMIUTHHBI COCTaB/IeHa B cOOTBETCTBHH ¢ TpeboBanusmu GI'OC BO no na-

npasiennio 44.03.05 — INeparoruyeckoe 06pazoBaHue U IPOPHUITIO TOATOTOBKH (U3MKA U MATEMATHKA.

npasienust 44.03.05 — [lefaroruyeckoe obpazoBanue o |

PaGouyro mporpaMmy cocTaBHII . V/‘Xégfc&/‘“ noir. I.H. Becnanos
Periensent ’%/Muz/ — — nupekrop MAO COIII Ne2 A.M. Canakun

IIporpamMma paccmoTpeHa u 0100peHa Ha 3acelanuu Kadeapsl 001eH 1 TEOpeTHIECKO#H HU3NKH
nporokosn Ne _8 ot _10 mapra 2016 roxa.

3apenyronmii kadeapoi i -— A.B. Marnees
PaGouas nporpamMma paccMOTpeHa M 0J100peHa Ha 3acellaHuu y4eOH TOJIMYECKOH KOMHCCHUHU Ha-

nporokoi Ne 3 or _17 mapra 2016 roza.

[Ipencenarenb KOMUCCHH M.B. ApramoHoBa

JIMCT NEPEYTBEPX/JIEHUSA
PABOYEM MPOI'PAMMBI TUCHUITIJIUHBI

na 201 7/¢ )  y4eGusiii roa. IIpotoxon 3acenanus kabeapsi Ne 7 ot 20,08, /7 rona.

Ha

3aBenyromuii kadeapoit /’/I;////

7

Ha

yuebHbIi roj. [IpoTokon 3acenanus kapeapsr Ne oT roja.
3aBenyromuit kadeapoi

yuebnbIi roj. [Iporokon 3acenanus kapeapsr Ne oT roja.

Ha

3aBenyroumit kadeapoi

y4ueOHbIi roa. I[Iporoxon 3acenanus kapeapst Ne oT roja.

Ha

3apenyromuii kapeapoit

yuebHbIii roj1. [IpoTokon 3acenanus kadenpor Ne 0T roja.

Ha

3apenyromuii kapeapoit

yueOHbIii roj. [IpoTokon 3acenanus kadenpsr No oT roja.

Ha

3aBenyromuit kKadeapoii

Ha

yueOHbIi o1, [IpoTokon 3acenanus kadenpor Ne oT roja.
3apenyromuii kadeapoii

yueOHbIi ro1. [IpoTokon 3acenanus kadeapsr Ne oT roja.

Ha

3aBeyromuit kapeapoi

yueOHblid roa. [Ipotokoi 3aceanust kadeapor Ne oT roja.

Ha

3aBeayrowmuit kadeapoi

yueOHbIit roj. [Ipotokon 3acenanus kadeapsr Ne oT roja.

Ha

3aBeayrowuii kadeapoi

yueOHbId roj1. [Ipotokon 3acenanus kapeaps No oT roja.
3apenyrowmui kadenpoit




JIMCT NEPEYTBEPK/JIEHUS
PABOYEH IMTPOIPAMMBbI JIMCUUITIUHBI

Ha AL/ /7% yueGuwlii rox. [lporokon sacenanus kadeaput No 7 o1 A OF «z roJja.

3aBeayromii kadeapoii i &é e
L

y -~ ar ~0 /
Ha L0749 / &0, yucGuwiii roa. lpotokos sacenanns kagepnt No 7 o1 R O 7Y von.
3asestyiommii kadepoin %:é A o

— - -



JIUCT NEPEYTBEPKJIEHUS
PABOYE IIPOI'PAMMEI AUCHUITITIMHBI (MOY.JISI)

Pabouas nporpamma ono6pena na L2040 /A1 yueOHBIi roj
Ilporokon 3acenanus kapenpui Ne 7 or 77/ £ Ao'rona

3aBenyrommit Kadempoit (/W‘ ’f/ 6 . ///(2444/,({/




