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1. MACIHOPT PABOYEM NPOT'PAMMBI YUEBHOM JTUCIUATIJIMHBI
OU3UKA

1.1. Ob6aacTh NpuMeHeHUs1 padoueii MporpaMmbl

[Iporpamma o061eoOpazoBaTeabHON yueOHOM AUCHUILUIMHBI «DPU3MKa» MNpeaHa3HaueHa
JUIsl u3ydeHust (pU3MKU B NpodeccHoHaIbHBIX 0Opa3oBarenbHbIX opranusanusax CIIO,
peanu3yIomux 00pa3oBaTeNbHYI0 MpOrpaMMy CpeAHero oOmiero ooOpa3oBaHus B
npejenaax OCBOCHHsI OCHOBHOM MpodeccuoHanbHOM oOpa3oBarenbHoil mporpammel CITO
(OIIOIT CIIO) na 6a3e OCHOBHOrO OOIIEro o0Opa3oBaHUS TMPU TMOATOTOBKE
KBATU(ULIHUPOBAHHBIX PA00YMX, CHyXalllMX M CHCIUATUCTOB CPEIHEr0 3BEHa 10
crnerranbHocTH CITO 21.02.13 I'eonornyeckast cheMKa, MOMCKHA U Pa3BeKa MECTOPOKIACHUI
TOJIC3HBIX HCKOMAEMBIX

1.2. MecTO TUCHUIIMHBI B CTPYKTYpPe MPOrpaMMbl MOATOTOBKH CHENHATHCTOB
Cpe/lHero 3BeHa:

VYyeOnasa qucuuruinHa «dusuka» sBiasieTcss y4eOHbBIM IPEIMETOM IO BBIOOPY U3 00s-
3arenbHOM mpenMeTHol obnactu «EctectBennbie Haykmy @I'OC cpemgnero obmiero odpa-
30BaHUS.

B mpodeccuonanbHbix 00pa3oBaTeNbHBIX OpraHU3alUsAX, pealu3yIOIMX o0pa3oBa-
TEIBHYIO MpOTrpamMMy cpeaHero ooimiero obpazoBanus B npenenax ocoenust OITOIT CIIO
Ha 0aze OCHOBHOTO 001Iero oOpa3oBaHus, yueOHas nAucuUIInHA «DU3MKa» M3ydaeTcs B
ob1eoopazoBarensHoM Iukie yueoHoro miana OITOIT CITO Ha 6a3e OCHOBHOTO OOIIETO
obOpasoBaHus ¢ noilyueHueM cpeganero oobmiero oopazosanus (IIIKPC, IIIICC3). Yuebnas
TUCIUIUIMHA BXOAUT B  0OmIeo0pa3oBaTENbHBIA  IUKI, SBISETCS  NpOdUIBLHOU
JTUCITUTUIMHOMN 00111e00pa30oBaTeIbHON MOTOTOBKH.

1.3. leau wm 3aga4M JUCHUIUVIMHBI — TPeOOBaHUA K Ppe3yJbTaTaM OCBOCHUA
AUCHHUILINHBI:

Conepxxanue nporpammbl «DHU3uKay HaNpaBlIeHO HA JOCTH)KEHHE CIIEIYIONIUX LEeNeil:
. OCBOEHHE 3HAHUN O PyH/IaMEHTaIbHBIX (U3NUECKHUX 3aKOHAX U MPUHIUIIAX, JIe-
JKaIIMX B OCHOBE COBPEMEHHOM (hHM3MUECKON KapTUHBI MUpA; HAauboJee BaXKHBIX
OTKPBITUSX B 00J1acTU (DU3MKHU, OKA3aBIIUX OIMPEETSIONIee BIMsHIE Ha PA3BUTHE
TEXHUKHU U TEXHOJIOTUH; METOJIaX HAYYHOIO MO3HAHUS IPUPO/IbI;
. OBJIaJIEHUE YMEHUSIMU MPOBOJIUTH HAOJIOICHUS, FIAHUPOBATh U BBIMOIHAThH
AKCIIEPUMEHTBI, BBIIBUTATh TUMIOTE3bI U CTPOUTH MOJIEIHN, IPUMEHSTh MOTYyYEHHbIE
3HAaHUA 110 PUBHKE JJIs1 OOBSICHEHUSI PA3HOOOPA3HBIX (PU3MUECKUX SIBJICHUI 1 CBONCTB Be-
IIECTB; MPAKTUYECKH UCTIONb30BaTh GU3NYECKHE 3HAHUS; OLICHUBATh JIOCTOBEPHOCTh
€CTECTBEHHO-HAy4YHOI MHpOpMauy;
. pa3BUTHE NTO3HABATEIbHBIX HHTEPECOB, MHTEIJIEKTYaIbHBIX U TBOPUYECKHUX
criocoOHOCTEH B Iporiecce NpruoOpeTeHNs: 3HaHUH B YMEHHI 10 (PU3HKE C
HCIOJIb30BAHUEM PA3IUYHBIX HICTOYHUKOB MH(GOPMALIUK U COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTHIA;
. BOCTIMTaHUE YOSKICHHOCTH B BO3MOKHOCTH TTO3HAHUS 3aKOHOB IPUPO/IBI,
MCIIOJIb30BAHMSI TIOCTH>KEHUI (DPU3UKU Ha OJ1aro pa3BUTHS YEJIOBEUYECKOM IIMBUIIH3AIUY;
HEOOXOJIMMOCTH COTPYHUYECTBA B MPOIIECCE COBMECTHOTO BBIMOIHEHUS 3a/a4,
YBa)KUTEJIBHOTO OTHOLICHHSI K MHEHHUIO ONIIOHEHTa PU 00CYKIACHUU PoOIeM
€CTECTBEHHO-HAYyYHOT'O COJIEP>KAHUSI; TOTOBHOCTH K MOPAJIbHO-3TUYECKOMN OLIEHKE
MCIOJIb30BAHMS HAYYHBIX TIOCTH)KEHUN, 4yBCTBA OTBETCTBEHHOCTH 3a 3aIIUTY
OKPYXKarUIEN CPEbI;



. WCII0JIb30BAHNE MPUOOPETEHHBIX 3HAHUN U YMEHUH JUIsl PEIICHUS TPAKTUYECKHUX
3aJ1a4 MOBCETHEBHOM KU3HU, 00ecTieueHrs 6€30MacHOCTH COOCTBEHHOM KU3HU, pa-
[IUOHAJILHOTO MPUPOJIONIONB30BAHUS U OXPaHbl OKPY>KaIOIIEH Cpe/ibl 1 BO3MOXXHOCTh
MPUMEHEHHUsI 3HAHUM MPU PEIICHUH 3aJ1a4u, BOZHUKAIOIIKX B MOCIeAYOMIeH npodec-
CHOHAJIBHOM JIESITETbHOCTH.

OcBoenue coaepkanus yueOHou qucuuruinabl «Dusnka» odecreunBaeT JOCTHKEHNE
CTYJICHTaMU CJIEAYIOIINX PE3YIbTATOB:
. JUYHOCIMHbBIX:
- YyBCTBO FOPAOCTH M YBKEHUS K HICTOPUH U JOCTHXKEHUSIM OTEUECTBEHHOUN (u3u-
YecKoi Hayku; (pU3n4ecKu TpaMOTHOE TTOBEICHHE B MPO(ECCHOHATBHOM IeATeTbHOCTH U
OBITY IIPU OOpAILEHUH C TPUOOpPaMHU U YCTPONCTBAMY;
- TOTOBHOCTH K IIPOJIOJKEHHUIO 00pa30BaHUs U MOBBIIICHUS KBATU(UKAIIUY B U3-
OpaHHOM MPOQPeCcCHOHANBEHOM IeATeIbHOCTU U 00BEKTUBHOE OCO3HAHKE POJIU (H-
3UYECKUX KOMIIETCHIINI B 3TOM;
- YMEHHUE UCTIONB30BaTh JOCTIKECHHS COBPEMEHHOHN (hU3MUYeCKON HAayKu U Puznye-
CKHX TEXHOJIOTH JIJIsl TOBBIIIEHUS] COOCTBEHHOTO MHTEIJICKTYaIbHOTO Pa3BUTHS B
BBIOpAHHOM MPOQPECCUOHATEHON NIEATEIHbHOCTH;
- YMEHHE CaMOCTOSATENbHO JOOBIBATh HOBBIE [Tl ce0s1 hU3MUECKre 3HAHUS, UCTIOJb-
3ysl ISl TOTO AOCTYITHBIE UCTOYHUKY UHPOPMAIIHH;
- yMEHHE BBICTpaBaTh KOHCTPYKTUBHBIE B3AUMOOTHOIIIEHUS! B KOMaH/IE 10 peliie-
HHIO OOIIHX 3a/7a4;
- YMEHHUE YIPaBIsATh CBOCH MO3HABATEIBLHOMN AEATEILHOCTHIO, POBOAUTH
CaMOOIIEHKY YPOBHSI COOCTBEHHOT'O MHTEIUIEKTYAIbHOTO PAa3BUTHS,
. MemanpeomMemHblIxX:
- WCIIOJIb30BaHHE PA3IMYHBIX BUIOB MTO3HABATEILHOM IEATEIBHOCTHU ISl PEIICHUS
bU3UYEeCKUX 3a/1a4, MPUMEHEHNE OCHOBHBIX METOJIOB MTO3HAHUS (HAOIIOACHUS,
ONMCaHUs, U3MEPEHUS, FIKCIIEPUMEHTA) JIJIsl U3YUEHHUSI PA3JIMUHBIX CTOPOH OKpPY KaroUIeh
JICUCTBUTEIILHOCTH,
. WCII0JIb30BaHNE OCHOBHBIX MHTEJUICKTYyaIbHBIX ONIEpaIuii: MOCTAHOBKH 3aJ1auH,
bopMyITHpOBaHUS TUIIOTE3, aHATIM3a U CHHTE3a, CPaBHEHHS, 0000IICHHS, CHCTE-
MaTHU3alliH, BBISIBICHUS PUYUHHO-CIICICTBEHHBIX CBSI3€H, MMOMCKA aHAJIOTOB, (Hop-
MYJIMPOBAHHUS BBIBOJOB JJIs U3YUCHHUSI PA3IMYHBIX CTOPOH (PU3UIECKUX OOBEKTOB,
SIBJICHUH ¥ MPOIIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOAMMOCTh CTAIKUBATHCS B
npodeccuoHanbHOU chepe;
. YMEHUE TeHEePUPOBATh UJEHU U OMPEEATh CPEACTBA, HEOOXOAUMBIE JIs UX pea-
JU3aIy;
. YMEHHE UCTIOIH30BaTh PA3IMUHbIC HCTOYHHUKY JIJISI TOJTy4YeHUs (PU3NYecKoi uH-
¢dbopManuu, OlIEHUBATh €€ JOCTOBEPHOCTb;
. yMEHHUE aHATU3UPOBATH U MPEICTABISITH HHGOPMAIUIO B PA3IMYHBIX BUJIAX;
. yMEHHUE MyOJIMYHO TIPEACTABIATh PE3YIbTaThl COOCTBEHHOTO MCCIICIOBAHMUS,
BECTH JIUCKYCCHH, JJOCTYITHO U TAPMOHUYHO COUYETasi CoJiepkaHue u (HOpMbI IIpeICcTaB-
asieMoit uHdopmanuy;

* NpeOMEemHbIX:

. c(hOpMHUPOBAaHHOCTH MPEACTABICHUN O POJIK U MeCTe (PU3UKH B COBPEMEHHOU Ha-
YYHOM KapTHHE MUPA; MOHUMaHue GU3NIECKON CYITHOCTH Ha0Io1aeMbIX BO Beenennoi
SBJICHUH, poii GU3HKU B POPMUPOBAHUM KPYT030pa M PYyHKIIMOHATIBHON TPaMOTHOCTH
YeJIOBEKa ISl PEIICHUsI MPAKTUIECKUX 3a/1ay;



. BJIaJICHUE OCHOBOIIOJATAIOIIUMHE (PHU3MUECKUMHU TOHATUSIMH, 3aKOHOMEPHOCTSIMH,
3aKOHaMH U TEOPHSIMH; YBEPEHHOE UCII0JIb30BaHuE (PU3NUYECKON TEPMUHOIOIMH U
CUMBOJIMKHY;

. BJIaJICHUE OCHOBHBIMH METOJIaMU HAYYHOTO TIO3HAHUS, UCIIOIb3yEMbIMH B
¢dusuke: HAOIIOICHUEM, OTIMCAHUEM, U3MEPEHUEM, IKCIIEPUMEHTOM,;

- yMeHus: o0padaThIBaTh Pe3yIbTaThl U3MEPEHHH, 0OHAPYKUBATh 3aBUCUMOCTb
MEXTy (PU3MUECKUMU BEIMIMHAMU, OOBSICHATD OMYYEHHBIE PE3yJIbTaThl U IeTaTh
BBIBO/IBI;

- c(OPMHUPOBAHHOCTh YMEHUS peliaTh GU3NYECKUe 3a/1a4H;

- c(OPMHUPOBAHHOCTh YMEHUS IPUMEHSTH [10JIy4€HHbIE 3HAHUS JJIs1 OObSICHEHUS
YCIIOBUI IPOTEKAaHUS (PU3NYECKUX SIBICHUN B IPUPOJE, MPOPECCUOHATBLHON chepe u s
NPUHATHUS TPAKTUIECKUX PEUICHUH B TIOBCETHEBHON KHU3HH;

- c(OpMHUPOBAHHOCTH COOCTBEHHOM MO3UIMH 110 OTHOLIEHUIO K (PU3NUECKOM
UHpOpMAIHH, TIOTYyYaeMOH U3 pa3HbIX HCTOYHHUKOB.

B pamkax ocBoeHus y4eOHOW MUCHMIUIMHBI «DH3MKa» 1O crenuaibHocTH 21.02.13
['eomoruveckass CheMKa, TIOUCKM M pa3BelKa MECTOPOXICHUH IOJIE3HBIX HCKOMAEMbBIX Y
CTYJCHTOB (POPMHUPYIOTCS CJIEAYIONINE 001Me KOMIIETEeHIMHU:

Kon HaumeHoBaHue pe3yabTaTa 00y4eHUs
OK1 [TonuMaTh CyIIHOCThP W COLMAJIBHYIO 3HAYMMOCTH CBOCH OymyIeit
npodeccuu, MPOSIBIATh K HEM YCTOWYMBBIN HHTEPEC.
OK 2 Opranu3oBbIBaTh COOCTBEHHYIO JESTENBHOCTh, BBHIOMPATh THUIIOBHIE

METOJbl ¥  CIOCOOBI  BBIMOJHEHUS HNPOPECCHOHAIBHBIX  3ajad,
OLICHMBATh UX 3PHEKTUBHOCTh U KaYECTBO.

OK 3 [IpuHrMaTh penIeHns B CTaHAAPTHBIX M HECTAHJAPTHBIX CUTyalUsIX U
HECTH 32 HUX OTBETCTBEHHOCTb.

OK 6 PaGotath B KOJUIEKTHBE U KOMaH €, 3P(HEKTUBHO 00IIATHCS C
KOJIJIETaMH, PYKOBOZCTBOM, MIOTPEOUTEISIMH.

OK7 Bbpatp Ha ce0s OTBETCTBEHHOCTH 32 padOTy WICHOB KOMaH/IbI

(MOYMHEHHBIX ), PE3YyJIbTAT BBIMOTHEHUS 3aJaHHi.

1.4. PekomeHnayemoe KOJIMYECTBO YACOB HA OCBOeHHME padoyeil mporpaMMbl y4eOHOM
AUCUMIJIMHBI:
MaKCUMaJIbHOH y4eOHOM Harpy3ku oOy4varomnierocst 181 gac, B Tom uuce:
00s3aTeNIbHOM ay TMTOpHOM yueOHOol Harpy3ku oOyyatouierocs 121 yac;
CaMOCTOSITEILHOM paboThl 00yUarorierocs 48 4acos;
KOHCyJbTauui 12 gacos.



2. CTPYKTYPA M COJAEP)KAHUE YYEBHOM JUCIUILIAHBI

2.1. O0bem yueOHOI TUCHHUILUINHBI U BUAbI y4e0HO padoThl

Buna yuyeoHoi padoThI

Oo6vem uacos

MakcuMasibHasi yueOHasi HArpy3Ka (Bcero) 181
Oo0s13aTeIbHAS aYJUTOPHAA YYeOHAasl HATPY3Ka (BCero) 121
B TOM YHUCJIE:
JISKITUH 65
Ja00paTOpHbIE PAOOTHI 44
MPAKTUUECKUE 3aHITHUS 12
CamocrosiTesibHast padoTa o0y4yarmerocs (Bcero) 48
B TOM YUCJIE:
MOJTrOTOBKA YCTHBIX BBICTYIJICHUH IO 3aJaHHBIM TeMaM, 3CCe, 48
JIOKJIaJIOB, pedhepaTos.
KoncyabTanum 12

IIpomescymounas ammecmayus 8 ghopme sx3amena-l1 cemecmp.




2.2. IlpuMepHBIi TEMATHYECKUH IJIAH M COAEPKaHNEe Y4eOHO! AUCHUIITMHBI ®U3UKA

HaumeHnoBanue Copep:xaHue yueOHOro MaTepHaJia, JIa0opaTOpHbIe paG0ThI M NMPAKTHYECKHUE 3aHATHS, CAMOCTOATeIbLHAsA padoTa O0bem YpoBeHn
pa3/ies 0B U TeM. o0yuaoImmxcs 4acos OCBOCHHS
dopmMupyemMble
KOMIIETEeHIIUH
(OK, IIK)
1 2 3 4
BBenenne 6
Copepxanrie yueOHOro Marepuaia
OK 1-3 1 | ®usuka — ¢yHmameHTanbHas Hayka O OpHUpoje. ECTeCTBEHHO-HAYYHBIA METOJ IIO3HAHWS, €r0 BO3MOXHOCTH M TPaHHUIIbI 4 1
MPUMEHAMOCTH. DKCIEPUMEHT B TEOPHS B IPOLECCE MO3HAHUS NMPHPOIEL. MonxennpoBanue GU3NIECKUX SBICHUN M MPOIECCOB.
Pounb 3kcniepuMeHTa ¥ TEOpUU B Npoliecce NO3HAHUS IPUPOIBL.
2 | ®usuyeckas BeaMuuHa. [TOrPENIHOCTH M3MEpEHMM (HM3MUeCKMX BeNudMH. OU3MYECKHE 3aKOHBI. ['PaHULBI NPUMEHHMOCTH
¢usnueckux 3akoHOB. [lonsTHe O ¢u3Myeckoil kapThHe Mupa. 3HadeHue ¢u3uku npu ocBoeHuu npodeccuit CIIO wu
cunenuanbHoctent CITO.
JlaGopaTopHble paboThI -
IIpakTrueckue 3aHsATUS -
KoHTponbHbIe paboThI -
CamocrosrenbHas paboTa 00ydJaromuxcs
IToAroToBKa YCTHBIX BBICTYIUICHHUM, TOKJIATI0B U pedepaToB MO TeMaM: 2
«Tanuneo INanuneit — ocHOBaTENb TOUHOTO €CTECTBO3HAHUSY,
«Jleonapo na BuHun — y4eHsblil 1 H300peTaTenby,
«Muxaun BacunbeBud JIoMOHOCOB — y4€HBIN SHIUKIIONEUCTY,
«Jleonapao na BuHun — y4eHbId 1 H300peTaTesby
«CoBpeMeHHast pr3ndeckas KapTHHA MHPay
Bennuaiiniie oTKpeITHS QU3UKH
Pazgen 1.
MexaHnka 36
Tema 1.1. Copepxanue yaeOHOro Marepualia
Kunematuka 1 | Mexannueckoe aBmxenue. [lepememenue. I1yts. CkopocTs. PaBHOMEpHOE MpSIMOTUHEHHOE ABIKEHHE. Y CKOPEHHE. 4 2
PaBHOMIEpEMEHHOE MPSIMOJIMHEMHOE ABMIKEHUE.
OK I-3. 2 | CeoGonnoe najenue. JIBuxeHHUE Tesia, OPOLIEHHOIO M0 YIJIOM K TOPU30HTY. PaBHOMEPHOE JIBUIKEHHE 110 OKPYIKHOCTH. 3
JlaGopaTopHble paboThI -
[IpakTHueckue 3aHsITUs -
KonTpoupHEIe paboTh -
CamocrosrenbHast paboTa 00ydJaromuxcs 2
[ToaroToBKa yCTHBIX BBICTYIUICHHH, TOKIA0B M pedepaToB IO TEMaM:
«3Hauenne oTKpbITHH [anumesy - 24
Tema 1.2. Conepxanne yueOHOTO MaTepuaa
JduHamuka 1 | Ilepsslii 3akon Hetotona. Cuita. Macca. imMnynbsc. Bropoii 3akoH Hetorona. OCHOBHO# 3aKOH KilacCHYeCKOW AnHaMUKH. Tpetuii 2 3
3akoH HproToHa. 3akoH BcemupHoro Tsarotenus. [ paButanmonnoe nosie. Cuna Tspkectr. Bec. CriocoObI n3MepeHust MacChl TeI.
OK 1-3, 6,7. Cuiibl B MEXaHUKE.
2 2
JlaGopatopHbie paboThI
HccnenoBanye ABMKEHMS Tena MO JEHCTBUEM MOCTOSIHHOM CUIIBL. 4

W3ydenne 0coOeHHOCTEN CHIIBI TPEHHSI (CKOJIBKEHIIS).




IIpakTHueckue 3aHsITUs

KoHTposbHbIe paboThI

CamocrosrenbHas paboTa 00ydJaromuxcs 3
[MoxroToBka yCTHBIX BBICTYIUICHHH, JOKIA0B U pedepaToB MO TeMaM:
«HMcaax Hp0TOH — co31aTenh KIIAaCCHYECKON (UK,
«MeTomp! OnpeeTICHHS TUIOTHOCTI
«CwItBl TpEHUSD)
Tema 1.3. Coniepkanue yueOHOTO MaTepuaa
3akonbl coxpanenusi | 1 | 3akoH coXpaHEHHs HMIYJIbCA U PEAKTHBHOE JIBUKECHHE. 4 3
B MEXaHUKE 2 | Pabora cuibl. PaboTa MOTEHIMANBHBIX CHil. MolnHocTs. DHeprus. Kunertnueckas sHeprus. I[IoTeHIManbHas SHEPrus. 3aKOH 3
COXpaHCHHS MEXaHMIeCKOH 3Heprun. [IpuMeHeHHEe 3aKOHOB COXPAaHEHHUSI.
OK 1-3,6,7. JlabopaTopubie pabOTHI
Wzydenne 3akoHa COXpaHEHUS HMITYIIbCA. 8
CoxpaHeHre MeXaHNUeCKON YHEPTUH MIPH IBIKEHUH Teja Mo JeHCTBUEM CUJI TSDKECTH U YIPYTOCTH.
CpaBHeHHe pabOTHI CHIIBI ¢ N3MEHCHHEM KMHETUIECKOW YHEPTHH TeIa.
M3ydeHne 3aKOHOB COXpAaHEHHMs Ha MMPUMEPE yaapa MapoB M 0aJUIMCTUYECKOTrO MasTHUKA.
IIpakTHueckue 3aHATUS
Mexanuka 2
KoHTponbpHbIe paboThI -
CamocrosrenbHas paboTa 00ydJaromuxcs
[MoxroToBKa yCTHBIX BEICTYIUICHHN, TOKJIAZOB U pedepaToB Mo TeMaM: «JBIKeHHE Tela TepeMeHHOH MacChh», 7
«PeakTuBHBIE IBUTATENN U OCHOBBI Pa0OTHI TEIIOBOM MamuHb», «Poib K.O. II0nKoBCKOTo B pa3sBUTHN KOCMOHABTUKIY,
«Cepreti [TaBmoBud KopoieB — KOHCTPYKTOP U OPTaHU3ATOP MPOU3BOJICTBA PAKETHO-KOCMUYECKOW TEX HUKID
«3aKOHBI COXPAHEHHS B MEXaHUKE)
Paznen 2.
MouanekyJasipuas 25
¢puzuka.
TepmoanHamuka
Conepxkanue yueOHOro MaTepuaia
1 | OcHOBBI MOJIEKY/JISIPHO-KHHETHYeCKOI Teopun. UneansHblii ra3. Pazmepsr n Macca Moekyn U atToMoB. bpoyHoBckoe 6 2
nmekenue. nddys3us. CHipl 1 SHEPTHUS MEXMOJIEKYIIIPHOTO B3auMoieiicTBrs. CTpoeHue ra3000pa3HbIX, KAIKHUX U TBEPIBIX
OK 1-3, 6,7. Tes. CKOpOCTH JBUKEHHS MOJIEKYJ M UX u3Mepenue. Mneansubiii ra3. [lanenne raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO -
KHHETHYECKOH Teopuu ra3oB. Temreparypa u ee m3mMepenue. ['a30Bbie 3aKOHBI. AOCONIOTHBIA HYJIb TEMIIEPATYPHI.
TepMogrHaMHYECKas MIKaJIa TEMIIEPATyPhl. Y paBHEHHE COCTOSIHHS HICAILHOTO ra3a. MoJisipHasi ra30Bas OCTOsTHHASL.
2 | OcHoBbI TepMOAMHAMUKH. OCHOBHBIC TIOHSITHS U ONPEACICHHs. BHYTpEHHSIS SHEPT s CUCTEMbI. BHYTPEHHSS SHEPTHsI 2
upeaspHOTo ra3a. PaboTa u TemioTa kak GpopMel epenadu SHeprud. TerioeMKOCTh. Y IelbHas TeII0EMKOCTh. Y paBHCHHE
TerutoBoro Oananca. [lepBoe Hawano TepMoaUHAMUKH. A qrabaTHeIH npouecc. [IpuHnmn neiictus TermioBoi MamuHbL. KI1J]
TEIJIOBOTO ABUTraTessi. Bropoe Hadano TepMoarHAMHUKH. TepMOIuHAMIYECKas IIKaia TEMIIEPATyp. X0JI0AUIbHbIE MAIIHHEI.
Temnnosie nurarenu. OxpaHa npupoIbl.
3 | CsoiicTBa mapoB. Vcnapenue u KoHaeHcanys. HackIeHHbIH map ¥ ero CBOUCTBAa. AOCOJIFOTHAS M OTHOCUTEINIFHAS BIAYKHOCTh 2
Bo3ayxa. Touka pocsl. Kunenue. 3aBUCUMOCTh TeMIIepaTyphl KUTIEHHUS OT JaBieHus. [leperpeTsiii map u ero UCIoJIb30BaHNE B
TEXHHUKE.
CaoiicTBa KUAKOCTEH. XapaKkTepUCTUKA KHUIKOTO COCTOSIHUS BemiecTBa. [IoBepXHOCTHBIH €0 KUAKOCTU. DHEPTUS
MTOBEPXHOCTHOTO CJI0s1. SIBJICHUS HA TPAHUIIE KUIKOCTH C TBEPIBIM TeIOM. KanmuisipHbIe SBICHUS.
CpoiicTBa TBepabIX TeJI. XapaKTepUCTHKA TBEPAOTO COCTOSHHS BEIIECTBA. YIIPyTHe CBOICTBA TBEpABIX Tell. 3aKkoH ['yka.
MexaHHYeCKHEe CBOMCTBA TBEPABIX Ted. TemIoBoe paciiupeHie TBEPAbIX Tel M KuaKocTel. [lnaBieHne U KpUCTaIN3aIus.
JlaGopatopHbie paboThI
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W3mepenne BIaKHOCTH BO3AyXa.

W3MepeHne NoBepXHOCTHOIO HATSKEHUS AKUIKOCTH.

HabGmonenue npouecca kpuctammzanuu M3ydenue nedopManyn pacTskeHHs.
W3ydeHne TEIIOBOIO pacIIUPEeHUs TBEPABIX Tel.

W3yuyeHne ocoOCHHOCTEN TEIIOBOTO PACIIUPEHHUS BOABL.

[IpakTuueckue 3aHATH
OcnoBsl MKT. TepMoauHaMuka.

KoHTposbHbIe paboThI

CamocrosrenbHas paboTa 00ydJaromuXxcs
[ToaroToBKa yCTHBIX BEICTYIICHHH, TOKIAI0B U pe)epaToB 10 TeMaM:
«MoJekyIsIpHO-KMHETHYECKasi TEOPHs HCATbHBIX T'a30B)
«IIpoGneMbl 5KOJIOTHH, CBSI3aHHBIE C HCIIOJIB30BAaHUEM TEIUIOBBIX MAILHH
«BrmsHne nedexkToB Ha GU3MYECKHE CBOWCTBA KPUCTAIIIOBY»
«Kunkue kpuctamishy, « KOHCTpYKIMOHHAS IPOYHOCTH MaTepualla U €€ CBsI3b CO CTPYKTYPOil»,
«[IprMeHeHHE KUAKUX KPUCTAIIIOB B IPOMBIIUICHHOCTH

Pasnen 3.
DJIeKTPOANHAMHKA

41

Tema 3.1.
DJIEKTPOCTATHKA

OK 1-3.

Coaeprxkanne yueOHOr0 MaTepuasa

1 | DnexTpuyeckue 3apsiabl. 3aKOH coxpaHeHus 3apsiaa. 3akoH Kyrona. Dnekrpuueckoe nosie. HanpsxkeHHOCTD
anekTpuaeckoro moust. [Ipuammm cynepnosummm noneit. Padota cmn anekrpocratndaeckoro nois. [lotenmuan. Pasnocts
MOTEHIIUAJIOB. DKBUIIOTEHIIUATbHBIE MOBEPXHOCTH. CBA3h MEMK/IY HAIPSKEHHOCTHIO U PA3HOCTHIO MOTEHINAIOB
IEKTPUYUECKOTO MOJIS.

2 | JludnekTpuKH B dneKTpudeckoM none. [onspusams ausaeKTpukoB. [IpoBoaHMKY B 25eKTpudeckoM nose. KoHaeHcaTopsl.
CoenvHEeHNE KOHACHCATOPOB B 0aTapero. JHeprusl 3apsyKeHHOTO KOHACHCATOPa. DHEPTHsl SJeKTPUUECKOTO TOJISL.

JlaGopatopHbie paboThI

IIpakTrueckue 3aHsITUS

KonTtponpHbIe paboThl

CamocrosTenbHasi paboTa 00yJarommxcs

Tema 3.2.
3aKoHbBI
MOCTOSIHHOI'O0 TOKA

OK 1-3,6,7.

Conepxanue yueOHOro MaTepuaia

1 | YcaoBus, HeoOXoAUMBIE AJI1 BOSHUKHOBEHHUS U MOAJEPKAHUS dIIEKTPUIECKOTo Toka. CHjla ToKa U INIOTHOCTh ToKa. 3akoH Oma
Jutst yaactka ey 6e3 DJ1C. 3aBUCHMOCTD 3JIEKTPHUYECKOTO CONPOTHUBIICHNS OT MaTepualla, IJIMHBI ¥ IUIOIIAAN TTOTIePEYHOTO
CEUeHHsI IPOBOIHUKA. 3aBHCUMOCTH 3JIEKTPHUECKOTO CONPOTHBIICHHSI TPOBOIHUKOB OT TEMIEPATyPHI.

2 | DJeKTpoaBMKYIIAS CUJIa HCTOYHHKA TOKa. 3akoH Oma yist nosHo# nenu. CoenquHeHne npoBoAHUKOB. CoeIMHEHIE UCTOYHUKOB
JNEeKTPUUYECKON 3Heprun B Oarapero. 3akoH [xoyns—IJIenmna. PaboTa u MOIIHOCTE 3JEKTPUIECKOTO ToKa. TerIoBoe aeiicTBUE
TOKA.

JlaGopatopHbie paboThI

Nzyyenue 3axona Oma JuIst yuacTKa IIeTH, MOCIeA0BaTeIbHOIO U MapaJlIeIbHOI'O COSAMHEHUS TIPOBOTHUKOB.
N3yuenue 3axona Oma Jy1st OJTHOU LETIH.

Omnpenenenre K03 UIHEHTA ITOJIE3HOTO NEHCTBUS ANEKTPUIECKOT0 YaiHHUKA.

OmnpezeneHue TeMIepaTypbl HUTH JIaMITbl HAKAITUBaHUSI.

Omnpenenenue 3JIC 1 BHYTPEHHETO COITPOTHUBIICHHUSI MCTOYHUKA HANIPSKCHHUSL.

10

HpaKTH‘{CCKI/Ie 3aHATHUA

KoHTponbHbIE paboThI

CamocrosrenbHas paboTa 00ydJaromuxcs
3akonbl Kupxroda st anekTpudeckon nemnm.
OTKpBITHE U IPIMEHEHHE BEICOKOTEMIIEPATYPHOH CBEPXIIPOBOAMMOCTH.
OneKTpOoHHAs NPOBOANMOCTb METaJI0B. CBEPXIIPOBOANMOCTD.
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Omunnii Xpuctuanosud JIeHII — pycckuid (hDU3HK.

Tema 3.3.
DJIeKTPUYECKHUIl TOK
B MOJYNPOBOTHHKAX

OK 1-3.

Copepxanrie yaeOHOT0 MaTepuaia

1 | Dnerrpuyeckmit Tok B MeTasLTax. DIIeKTPOHHEIH ra3. PaboTa BEIxoma. DIeKTPUIECKHIT TOK B 3JIEKTPOJIUTAX.
Onexrposns. 3akoubl Gapanes. [Ipumenenre ayIeKTPOIN3a B TEXHUKE. DJIEKTPUIECKUI TOK B ra3aX U BAKyyMe.
Wonwnzanus raza. Bunsr raszossix paspsanos. [lorsrue o mrasme. CBo#icTBa U IPUMEHEHME 9JIEKTPOHHBIX IIYIKOB.
DJIeKTPUYECKHH TOK B IOIyNpoBoiHKKax. CoOCTBEHHAs MPOBOMMOCTb MOJIYIPOBOIHUKOB. [10JyIPOBOIHUKOBBIE IPHOOPEL.

JlaGopaTopHble paboThI

IIpakTHaeckue 3aHATHS

KoHTposbHbIe paboTh

CamocrosTenbHast paboTa 00ydJaromnuxcs
IMoaroroBka yCTHBIX BEICTYIUICHHH, JOKIAI0B U peepaToB 1Mo TEMaM
BunonsipHble TpaH3UCTOPHI.
KpuosnextpoHuka (MUKPO3JIEKTPOHUKA U XOJIOT).
[MoaynpoBOTHUKOBBIE NATYNKN TEMIIEPATYPBHI.
[Tse30nnexTpudeckuit 3pPeKT ero NpruMeHeHue.

Tema 3.4.
MarnuTHoe moJie

OK 1-3.

Conepxanne yueOHOTO MaTepHuaja

1 | BekTop MHAYKIMM MarHUTHOTO mois. JIeHCTBHE MATHUTHOTO TMOJISL HA MPSIMOJMHEWHBIN MPOBOIHUK C TOKOM. 3aKOH AMIepa.
BsanmogeiicTBue TokoB. MarHnTHBIH 0TOK. PaboTa o nepeMenieHnio MpoBOAHMKA C TOKOM B MarHUTHOM IIOJIE.

2 | JleiicTBHE MarHUTHOTO TIONS Ha ABWKyImiics 3apsa. Cuna Jloperna. OnpeesecHie yaensHoro 3apsaa. Y CKOPUTENH 3aPKEHHBIX
YaCTHIL.

JlaGopaTopHble paboThI

HpaKTI/I‘IeCKI/Ie 3aHATHA

KonTtposbHbie paboThI

CamocrosrenbHast paboTa 00ydJaromuxcs
IToAroTOBKA YCTHBIX BBICTYILICHHM, TOKJIAZ0B H pedepaToB MO TeMaMm
Anznpe Mapu Amriep — OCHOBOIIOJIOKHHK JIEKTPOJMHAMUKH.
Hcnonp30BaHUE AIEKTPOIHEPTUU B TPAHCIIOPTE.
MarHuTHBIe U3MepeHus (IPUHIHUITEI TOCTPOSHUSI TPHOOPOB, CIIOCOOBI H3MEPEHHS MATHUTHOTO ITOTOKA, MATHUTHON HHAYKIINH).
Hukomna Tecna: ;xu3Hb M HEOOBIYAHBIC OTKPBITHUSL.
[pupona peppomaraerusma.
Yckopurenn 3apsKeHHBIX YaCTHIIL.
Xanc Kpuctuan OpcTes — OCHOBOINOJIOKHUK 3JIEKTPOMarHeTu3Ma.

Tema 3.5.
DJIeKTPOMATrHUTHAS
WHIAYKIHUS

OK 1-3, 6,7.

Conepxanue yueOHOro MaTepuaia

1 [ DnekTpomareuTHas MHAYKUHUs. Buxpepoe saekTpuueckoe noje. CaMOMHAYKIMs. DHeprus MATHUTHOTO MOJIS.

JlabopaTopHbIie pabOTHI
W3yyeHue siBIE€HMS DJICKTPOMAarHUTHON WHITYKIUH.

[IpakTryeckue 3aHATHS
DIIeKTPOIMHAMHUKA.

KonTtpossHbie paboThI

CamocTtosTenpHast paboTa 00ydaronuxcs
[ToaroToBKa yCTHBIX BBICTYIUICHHH, TOKIAI0B U pedepaToB MO TEMaM
ACHHXpPOHHBIH IBUTaTENb.
[IepeMeHHBIN 3JIEKTPUUECKUN TOK U €r0 IPUMEHEHUE.
Bbopuc CemenoBud SIkob6u — Qu3uk u n3o00peTaress.
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Pa3znean 4.

Kose6aHus 1 BOJHBI 24
Tema 4.1. CojnepkaHue yueOHOro MaTepuaia
MexaHn4yeckue Mexannueckue konebanmsa. KonebarensHoe npmkenne. ['apmonndeckne xonebanms. CBoOOAHBIE MEXaHHYECKIE KOICOaHNsI. 2
KOJIEOaHUS H BOJIHDI JluHelinble MexaHHYeckue KonedarebHble cucTeMbl. [IpeBpalieHye 3Hepruy Ipu KonedaTenbHoM aBukeHur. CBOOOIHbIE
OK 1-3. 6.7. 3aTyXaromuye MexaHndeckue Koebanus. BeiHy X 1eHHbIe MeXaHHIeCKHe KoJIeOaHMsL. _ _ 4
e 2 | Yaopyrue BonHbl. [lonepednsie U MPOOIBHBIC BOJHBL XapaKTCPUCTUKU BOJHBI. Y PaBHEHHUE IJIOCKOM OETYIICH BOTHBI. 2
WuaTepdepentwst BouH. [Torsitre o audypakimu BoiH. 3BYKOBBIC BOJTHEL. YIBTPa3BYK U €T0 IPHMCEHEHHE.
JlabopatopHbie paboTHI
M3y4eHne 3aBUCIMOCTH TIepH0/1a KoJIeOaHU HUTSHOTO (MJTU MPY>KMHHOTO) MAagTHUKA OT JUTMHBI HUTH (MJIM Macchl Tpy3a). 2
[IpakTHyeckue 3aHsATHS -
KoHTponbHbBIE paboThI -
CamocrosTenbHas padoTa 00yUJaroImuxcs
IToAroToBKa YCTHBIX BBICTYILICHHIA, TOKJIA0B U pedhepaToB MO TeMaM 3
AxycTHYecKue CBOWCTBA MOTYTIPOBOJHUKOB.
VYbTpa3ByK (MOIydeHHE, CBOUCTBA, TPUMCHEHHUE).
dusnvecKkre CBONCTBA aTMOC(HEPHI.
@Pu3nka U My3bIKa.
Tema 4.2. Coneprxanne yueOHOTO MaTepHraia
NeKTPOMAarHHTHbIE 1 | CBoOoHbBIC 3JICKTPOMArHUTHBIC KoJieOanus. [IpeBpaieHre 3HEPTUH B KOJICOATEIEHOM KOHTYpE. 3aTyXatoIIHe 6
K0;1e6aHHA H BOJTHEI ANIEKTPOMarHuTHEIE KosieOanus. ['eHepaTop He3aTyXaloIuX 3JIEKTPOMArHUTHBIX KoJleOaHUH. BbIHYKIeHHbIE dIIEKTpHYECKHE
OK 1-3. 6.7 kosreOanus. [lepeMenHsIil Tok. ['eHepaTop mepeMeHHOro Toka. EMKOCTHOE M MHHIYKTHBHOE COTPOTHBIICHUS IEPEMEHHOTO TOKA.
T 2 | 3axoH Oma 115l SJIEKTPUYECKOH LM TIepPEeMEHHOr0 ToKa. PaboTa n MOIHOCTh IEPEMEHHOT0 TOKa. | eHepaTophl TOKa.
Tpanchopmaropsl. Toku BeICOKO# vacToThl. [lonydenue, nepeaada v pacupeaeacHie dJIeKTPOIHEPTHH.
3 | DaexTpoMarHuTHOE IOJIe KaK 0COOBIH BUA MaTepUH. DICKTPOMArHUTHEIE BOHEL. Bubpatop ['epra. OTKpBITHIN KoNeOaTeNbHBIN
KoHTYp. M300petenne pagno A.C. [TonoseiM. [ToHsATHE 0 pagnocBs3n. [IpuMeHeHHE 3JIEeKTPOMAarHUTHBIX BOJIH.
JlaGoparopHbie paboThI
I/IH}:[yKTI/IBHI)Ie 1 EMKOCTHOE€ COMPOTUBJICHUA B LICIH IMIEPEMEHHOT'O TOKa 2
[IpakTryeckue 3aHATHS
Konebanust 1 BOJTHBI 2
KonTtpossHbie paboThI -
CamocrosrenbHast paboTa 00yJarommxcs
[ToaroroBka yCTHBIX BBICTYIUICHHH, OKJIAJ0B U pedepaToB 1o TeMam 5
Anexcanap Crenanouu [1omoB — pycckuii yueHbIi, H300peTaTelb pajano.
AJpTepHATHBHAS YHEPTETHKA.
Maiixn @apaneit — co3znaTens ydeHus 00 3JIeKTPOMarHUTHOM TI0JIE.
[TpousBoACTBO, epeaua U UCIOIb30BAHUE IIEKTPOIHEPTHH.
PasButHe cpencTB CBS3H U PaIHo.
COBpeMeHHaﬂ CITYTHHUKOBAs CBA3b.
CoBpeMeHHBIE CPEICTBA CBS3N.
Tpauchopmaropsl.
Ixana QJICKTPOMAroMTHBIX BOJIH.
Pazgen 5. 12
OnTtuka
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Tema 5.1.
OnTuka

OK 1-3, 6,7.

Copepxanre yueOHOro Marepuaia

1 | Ipupona cBera. CKOpPOCTH pacipOCTPaHEHHUs CBETA. 3aKOHBI OTPaKCHUS U IpenoMiieHus cseta. [lonHoe oTpakenue. JInH35I.
I'na3 kak onTryeckas cucrema. Onrideckue npuoopsl. BomHoBBIE cBolicTBa cBeTa. HTepdepennus ceta. KorepeHTHOCTD
CBeTOBBIX Jiydel. iHTepdepennns B Tonkux mieHkax. [lonoce! paBHoit Tommunsl. Konbiia Herorona. Mcnonb3oBanue
uHTep(EepeHInH B HayKe n TexHuke. JJudpaknus ceera. Andpakis Ha menn B napauienbHbIX Tydax. Judpaxknnonnas
pemterka. [Tonsitue o ronorpaduu. [lonspuzanus nonepednsix BosH. [lomspusanus ceera. J[BoiiHoe mydenpenomienue. [los-
pounsl. [lucnepcus ceera. Busbl ciektpoB. CriekTpbl nciyckanus. CoeKTphl MOrIomeHust. Y IbTpadruoieToBoe U HHPpaKpacHoe
n3nydeHus. PeHTreHoBckue styun. VX npupoja u CBOMCTBA.

JlabopartopHsie paboThI
N3yuyenne n3o0paxkxeHus: IPeIMETOB B TOHKOH JIMH3E.
Wzyuenune nnrepdepeHnnu u qudpaxkiunu cBeTa.
I'papynpoBKa CIEKTPOCKONA U ONPeIeNeHUE JUIMHBI BOJHBI CTIEKTPAJIbHBIX JIMHUH.

HpaKTI/I‘IeCKI/Ie 3aHATHA

KoHTposibHbIe paboThI

CamocrosTenbHast padboTa 00ydaromuxcs
[ToaroroBka yCTHBIX BEICTYIUICHHH, IOKIAA0B U pedepaToB MO TEMaM
BeckoHTaKTHBIE METOIBI KOHTPOJISI TEMIICPATyPHI.
Tonorpadus u ee mpuMeHeHue.
Judpaxmus B Hamei )KU3HN.
KoHcTpyKuust n BHIBI 1a3€pOB.
JlazepHble TEXHOJIOTMHU U UX HUCIIOJIb30BAHHE.
Onruueckue sIBICHUS B IPUPOJIE.
Penrrenosckue ayun. Ucropust otkpertus. [Ipumenenne.
CBeT — 3MeKTpOMarHuTHas BOJIHA.

Pa3znen 6.
OcHOBBI
crnenuanbHON TeOpuMn
OTHOCHTEJIbHOCTH

Copepxanre yueOHOTO MaTepraia

1 | lHBapHaHTHOCTH CKOPOCTH CBeTa B BakyyMe. IlocTynarsr DifHmreiiHa. [IpocTpaHcTBO 1 BpeMs CHIEIIHAIbHON TEOPUT
OTHOCHUTEJILHOCTH. CBSI3b MacChl M SHEPTHH CBOOOIHOM YacTHIIBL. DHEPTHsI HOKOS.

[TpakTrueckue 3ansatust Onrtuka u CTO

NN

CamocrosrenbHas paboTa 00ydaromuxcs
Coznmanne CTO. DkcnepumenTtanbhble ocHoBaHusi CTO. Ces3p CTO ¢ npyrumMu Te€0pusim.

Paznen 7.
Ctpoenune atoma u
KBaHTOBas u3nKa

13

Tema 7.1.
KeantoBas pusuka

OK 1-3

Copepxanrie yueOHOro Marepuaia

JaBnenue cBera. [loHsATHE 0 KOPIYCKYJISIPHO-BOJHOBOM IPUPOJIE CBETA.

TemnoBoe m3nmydenne. PacripenencHue »HEPTUU B cliekTpe abcomoTHO uépHoro Tema. KBanromas rumotesa [lmanka. DOTOHBI.

2 | Buemmnwuii porosnekrpuueckuii 3 pexr. Baytpennmii porospdext. Tumsl GOTOIIEMEHTOB.

JlaGopaTopHbie pabOThHI

HpaKTI/I‘lCCKI/Ie 3aHATHUA

KonTtposbHbIe paboThl

CamocrosrenbHas paboTa 00ydJaromuxcs
IToaroroBKa YCTHBIX BBICTYILICHUH, JOKIAJ0B U pedhepaToB MO0 TeMam
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Anekcanap ['puropbeeBud CTONECTOB — PyCCKHUN (DU3UK.
Makc I1nank.

OO0mwsicHeHHEe POTOCUHTE3A C TOUKH 3pCHUS (DU3UKU.
DOTO3IEMEHTHI.

dotordpdexr. [Ipumenenne sgpieHus hotodpdekra.

Tema 7.2. Coneprxanne yueOHOTO MaTepHaia
du3nka aToMa u 6
aTOMHOTO sApa 1 |®usuka atoma. PaseuTue B3IVISN0B Ha CTPOCHHUE BEIIECTBA. 3aKOHOMEPHOCTH B aTOMHBIX CIIEKTPax BOAOpPOAA. SmepHas Mojens 2
atoma. OmeiTer O.Pe3epdopna. Mogens aroma Bomopona mo H.Bopy. I'mnoresa ne Bpoiinsa. CooTHomenne HeonpeaenéHHOCTEH 2
OK 1-3. T'eitzenOepra. KBaHTOBBIE reHEPATOPEI.
2 |Dusuka arOMHOTO supa. EcTecTBeHHAs paJMOAKTUBHOCTh. 3aKOH pPaJUOAKTHBHOrO pacmaga. CrnocoObl HaGmIOmeHus U 2
peructpanuu 3apspkeHHBIX yacTuil. D dext BaBunoa — Uepenkosa. Ctpoerne aToMHOTO sinpa. Jlepekt Maccrl, SHEpPTus CBSA3U
U YCTOHYHMBOCTh aTOMHBIX SIEP.
3 | SlnepHble peakuun. MickyccTBeHHas paiOaKTUBHOCT. Jlenenue Tsokenbix siep. LlenHas sinepHast peakuust. Ypasisemast HernHast 2
peaxmms. SnepHsrit peaktop. [lonydeHne paaiHoaKTHBHEIX H30TOIIOB U UX IpUMeHeHHe. bromornueckoe aeiicTBUE pamno-
AKTUBHBIX W3TYUYCHUH. DIIeMEeHTapHBIC YACTHIIBL.
JlaGopatopHbie paboThHI -
[paktuueckue 3ausTus CTpocHHE aToMa U KBaHTOBas (hU3MKa 2
KonTtponpHbIe paboTh -
CamocrosrenbHasi paboTa 00ydJaromuxcs -
Pazgen 8.
JBoaIONUA 6
BcesieHHoi
Tema 8.1. CojnepxkaHue yueOHOro MaTepuana
IBoJIOLUSA 1 | Crpoenue u pa3sutue Beenennoii. Hamma 3Be3anast cucrema — ["anaktuka. JIpyrue ranaktuku. beckoHeuHocTh BeeneHHoi. 6 2
Bcestennoii 2 | Honsrue o kocMonoruu. Pacimmpsromasca Beenennas. Mogens ropsiueii Beenennoit. Ctpoenue u npoucxoxaenne IanakTux. 2
OK 1-3 3 | Dpomonus 38e3a. ['umnoresa npoucxosxaenns ConHeunoit cuctemsl. TepMosnepHslii cuntes. Ipo6iema TepMosiepHOi
e sHepreTuku. JHeprus ConHua u 38e31. DBomonus 38e311. [Ipoucxoxnenue ConHeuHol cucteMbl. TEMHas MaTepusi U TEMHas
SHEprHs.
JlaGopaTopHble paboThI -
IIpakTudeckue 3aHATUSL -
KonTtpossHbIe paboThI -
CamocTtosTenpHasi paboTa 00yUJaronuXcst
KoHcyapTanuu 12
Bceero: 181

Jlis XapaKTepUCTUKU YPOBHS OCBOCHMSI yUeOHOTO MaTepuala UCIOJIb3YIOTCS Clelyrolne 0003HaYeHNUs:

1. — o3HaKOMUTENBHBIN (Y3HABaHUE paHEEe U3yUYEHHBIX 0OBEKTOB, CBOICTB);

2. — penpOAYKTUBHBIN (BBIIOJIHEHUE IEATEIBHOCTH 110 00pa3Ily, MHCTPYKLUHU U MO/ PYKOBOJICTBOM)

3. — IPOAYKTUBHBIN (IUTAHUPOBAHUE U CAMOCTOSITEIILHOE BBITTOJITHEHHE JICATEIIEHOCTH, pEIIeHIE TPOOIEMHBIX 3a/1a4)
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XAPAKTEPUCTUKA OCHOBHBIX BUJIOB YYEBHOM

AEATEJBHOCTU CTYAEHTOB

ConeprxkaHue
00yueHus

XapaKTepHUCTHKA OCHOBHBIX BHJIOB ACATEIHHOCTH CTYICHTOB (Ha ypOBHE YUeOHBIX ICHCTBHIA)

Bpenenune

YMeHHs TOCTAHOBKH TITIeH AesITeNbHOCTH, ITTAHUPOBAHMS COOCTBEHHOH NEATEITFHOCTH IS
JIOCTUKEHUSI IOCTaBJICHHBIX LEJIel, IPEIBUICHUS BO3MOKHBIX PE3YyJIbTATOB ATUX ACHCTBUH,
OpraHu3aluy CAMOKOHTPOJISI U OLICHKH IOJTy4EHHBIX PE3YJIbTAaTOB.

PasBuTHE CITIOCOOHOCTH SICHO W TOYHO M3JIaraTh CBOM MBICIIH, JIOTHYECKH 0OOCHOBBIBATH CBOIO
TOYKY 3PCHUsI, BOCIIPUHUMATh U aHAJIH3UPOBATh MHCHUS COOCCEHUKOB, PU3HABAS [IPABO
JIPYroro 4eloBeKa Ha HHOE MHEHHE.

[IpousBeaeHue U3MepeHUs (PU3NICCKUX BEITMYUH U OL[CHKA FPAHUIIBI TIOTPEIHOCTEH
HU3MEpEHUi.

[IpencraBneHre TPaHUIIBI OTPEITHOCTEH H3MEPCHUN TIPU MOCTPOCHUU rPauKOB.

YMeHHe BBICKa3bIBATh THITOTE3bI IS O0BSICHEHUS HA0JIFOJaCMbIX SBJICHUIA.

YMenue npesjaratb MOJIEIH SIBJICHU.

VYkazaHue rpaHuIl IPUMEHIMOCTH (DU3UIECKUX 3aKOHOB. V3110’keHIEe OCHOBHBIX ITOJIOKEHHMA
COBPEMEHHOW HAYYHOU KapTHHBI MUPA.

[IpuBencHre MPUMEPOB BIHSIHHS OTKPBHITHH B (DU3MKE HA MIPOTPECC B TEXHUKE U TEXHOJIOTUU
mpousBocTBa. Viconp3oBanue HTEepHETA 11 MOMICKAa HHPOPMAIIUH

1. MEXAHUKA

Kunemamuxa

[IpencraBneHne MEXaHMYECKOTO IBIKCHHUS Tella YPABHEHUSMH 3aBHCUMOCTH KOOPAWHAT U
MIPOEKIEN CKOPOCTH OT BpeMeHH. [IpencTaBieHe MEXaHHUECKOTOo ABMKEHHS Tena
rpadukamMu 3aBUCUMOCTH KOOPJIMHAT U MTPOEKIMEH CKOPOCTH OT BpeMeHu. OnpeieneHue
KOODP/JMHAT MPOWAEHHOTO My TH, CKOPOCTH M YCKOPEHHMS TeJa 10 rpaduKaM 3aBUCUMOCTH
KOOpAMHAT U MPOEKIUH CKOPOCTH OT BpeMeHu. OnpeseneHre KOopAnHaT NIPOHICHHOTO My TH,
CKOPOCTHU M YCKOPEHHUS Tejla 110 YPaBHEHUAM 3aBUCHMOCTH KOOPAMHAT U MPOEKLUH CKOPOCTH
OT BPEMEHHU.

[IpoBeneHne cpaBHUTEIFHOTO aHATTH3a PABHOMEPHOTO U PAaBHOIIEPEMEHHOTO IBIKCHUH.
VYkazaHue UCTIOIH30BAHUS IMTOCTYIIATEIBHOTO U BPAIIaTEIEHOTO JBIKCHUI B TEXHUKE.
[Ipuobperenue ompITa PadOTHI B TPYIIIE C BHITOJHCHUEM PA3IHYHBIX COIMATBHBIX POJICH.
Pa3paboTka BO3MOKHOH CHCTEMBI IEHCTBUIN M KOHCTPYKIUH [T SKCTICPUMEHTAIEHOTO
OTIpE/ICIICHUS] KHHEMATHUECKUX BEINIHH.

[IpencraBnerne nH(GOPMAIIH O BHIAX JABIKCHHUS B BHJIC TaOIUITHI

Raxonwl
MEXAHUKU
Hvromona

OObsicHeHNE IEMOHCTPAIMOHHBIX KCIIEPUMEHTOB, OATBEPK/IAIONINX 3aKOH HHEPINH.
N3mepenue maccsl Tena. M3smepenue cuibl B3aUMOACHCTBYS Tel. BbrunciieHue 3HaueHus CUil
110 U3BCCTHBIM 3HAUCHHAM MaACC B3aHMOHeﬁCTByIOmHX TCJI U UX yCKOpeHI/Iﬁ

Brruucienne 3HaueHUS yCKOpeHI/Iﬁ TCJI 110 U3BCCTHBIM 3HAUCHUAM ﬂeﬁCTByIOHIHX CHII U

Macc Tes. CpaBHEHHUE CHITBI IGHCTBUS M IPOTHBOACHCTBHS

[IpumeHeHue 3aK0Ha BCEMUPHOIO TATOTEHUS IIPU pacueTax CUI U yCKOPEHUMN
B3aMMOJICHCTBYIOLIUX Tell

CpaBHeHHE ycKOpeHHs1 cBOOOTHOTO Ma/IeHHs Ha TIaHeTax COTHEYHOH CHCTEMBI

Beienenne B Tekcre yueOHMKa OCHOBHBIX KaT€rOpHil HaydHOH HH(pOpMaIuu

Raxonwl
coxpanenus 6
MexaHuke

[Ipumenenue 3akoHa COXpaHEHUS UMITYJIbCA JJIs1 BBIUMCIICHHSI U3MEHEHUHM CKOpocTel Tell npu
HX B3aUMOJIEUCTBUSX.

W3mepeHne paboThI CHIJT M MI3MCHEHUE KHHETHYSCKOW YHEPTUH Tea. Brraucierne paboThl CruT
1 U3MEHEHUS! KHHETUUECKON YHEPTUH Tea.

Boruncnenue noTeHIMAILHON SHEPTUH Tell B TPAaBUTAIMOHHOM ToJie. OmnpeneieHne
MOTCHIMAIBHOMN SHEPTHH YIPYTo Ae(hOPMUPOBAHHOTO TeJIa 110 U3BECTHOU aedopMaIiiu U
KECTKOCTH TeJIa.

[IpumeHeHne 3aKOHa COXpPAHEHUS MEXaHMUECKON SHEPTUN TIPH pacyeTax pe3yIbTaToB
B3aUMO/ICHCTBUH TEJ TPABUTAIIMOHHBIMU CHUJIAMH U CHJIAMH YTIIPYTOCTH.

YkazaHue rpaHull IPUMEHUMOCTH 3aKOHOB MEXaHHKH.

YkazaHue y4eOHbIX AUCIUILINH, TIPH H3YYCHUU KOTOPBIX UCIIOIB3YIOTCS 3aKOHBI COXPaHEHUS

2. OCHOBBI MOJIEKYJISIPHOU ®U3UKU M TEPMOJIMHAMUKU

OcHoebl
MOJeKYIAPHOT
KUHemu4eckou
meopu.
Hoeanvuwuit 2as

BeirosiHeHIE 3KCIIEpUMEHTOB, CITy’KalUX JUIsi 000CHOBAHHS MOJIEKYJISIPHO-KHHETHYECKOH
teopun (MKT).

Pemenne 3aau ¢ npUMEHEHNEM OCHOBHOTO YPaBHEHHsI MOJIEKYJISIPHO-KHHETHYECKOH TeOpruu
ra3os.

OmpeneneHne mapamMeTpoB BEIIECTBA B r'a3000pa3HOM COCTOSHUN HA OCHOBAHUH yPaBHEHHS
COCTOSTHHS MJI€aIbHOTO Ta3a.

OmnpezeneHue NapaMeTpoB BELIeCTBA B Ta3000pa3HOM COCTOSHUM ¥ MPOUCXOIAIINX POLIECCOB
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o rpadukam 3asucumocty p (T),V (T), p (V).

DkcnepuMenTtansHoe uccnenosanue 3asucumoctu p (T), V (T), p (V). Ilpencrasienue B Buie
rpadMKoOB H30XOPHOTO, H300aPHOTO U H30TEPMUYECKOTO TIPOIECCOB.

Brruncnenue cpeHell KHHETHUECKON 3HEPTUH TEIIOBOTO IBUKEHUS MOJIEKYJI IO U3BECTHOM
TeMIepaType BeIlecTBa.

BeickaspiBaHye THIIOTE3 U151 OOBSICHEHNS HAOJIOIaeMBIX SIBJICHUH. Y Ka3aHHe IPaHHIl
MIPUMEHUMOCTH MOJIEJIH «HJIealbHbIN Ta3y» 1 3akoHoB MKT

Ochogbl
MepMOOUHAMUKU

V3amepenne KOJIMUECTBa TEIIOTHI B ITPOIIEccax Terionepeaadu. Pacyer Koinu4ecTBa TeIuioThl,
HEOOXOAMMOTO ISl OCYIIECTBICHUS 3a[aHHOT0 Mpoliecca ¢ Terionepeaayeii. Pacuer
W3MEHEHHs] BHYTPEHHEH SHEprun Tei, paboThl U MEPEIaHHOTO KOJMYECTBA TEIIIOTHI C
HCIIOJIb30BAHHEM TIEPBOTO 3aKOHA TEPMOIMHAMUKH.

Pacuet paboThI, cOBEpIIIEHHON Ta30M, 10 rpaduKy 3aBucHMOCTH p (V).

Berurcienue paboThl ra3a, COBEpIICHHON MPH U3MEHEHUH COCTOSIHUS [0 3aMKHYTOMY LIUKITY.
Beruuciienue KI1/1 npu coBepiiieHu# ra3oM padoThI B MPOLIECCaX H3MEHEHUS COCTOSIHUS 10
3aMKHYTOMY UK. OOBsSCHCHHE TPUHIIMIIOB JCHCTBHS TCILIOBBIX MaIluH. JleMoHCTpanus
poii QU3KUKH B CO3JAaHUU U COBCPIIICHCTBOBAHUY TCIUIOBBIX JIBUTATCIICH.

U3noxeHne CyTH SKOJIOTHUECKUX MPOOIIeM, 00YCIIOBICHHBIX pa00TOMN TEIUIOBBIX JBUTATEINICH U
MPE/UIOKCHUE MYTH MX PEIICHUs. YKa3aHUE IPaHUI] IPUMCHIUMOCTH 3aKOHOB TEPMO THHAMUKH.
YMeHHe BECTH TUAJIOT, BBICTYIIMBATH MHCHHE OMITOHEHTA, Yy4aCTBOBATh B TUCKYCCHH, OTKPBITO
BBIPQKATh M OTCTAUBATH CBOIO TOUYKY 3PCHHSI.

VYka3aHue yueOHbIX AUCIUILIUH, IPH U3YUCHUH KOTOPBIX UCIIOIB3YIOT YUeOHBINH MaTepHa
«OCHOBBI TEPMOTHAMHKIY

Ceoticmsa napos,
JlcuoKocmeti,
meepovix mei

W3MepeHne BIakHOCTH BO3yXa.

Pacuer xonmyecTBa TEMIOTHI, HEOOXOANMOTO [UISl OCYIIECTBIICHUS ITPOIIecca Iepexoaa
BEIIECTBA U3 OJHOIO arperaTHOro COCTOSHUS B APYTOE.

OKclepuMeHTaIbHOE HCCIICI0BAaHIE TEIIOBBIX CBOMCTB BellecTBa. [IpuBeneHre MpuMepoB
KanWULSIPHBIX SIBJICHUN B OBITY, IPUPOJIE, TEXHUKE.

HccnenoBanne MexaHMYECKUX CBOMCTB TBEPbIX Tel. [IpiMeHeHne GU3nuecKux NOHITHH 1
3aKOHOB B y4eOHOM MaTepHaie Npo(eccuoHaIbHOTO XapakTepa.

Hcnonb3oBanue MHTepHETA 115 TOMCKA MHPOPMAIMHU O pa3paboTKax U MPUMEHEHHSIX
COBPEMEHHBIX TBEPJABbIX M aMOP(QHBIX MaTepHAIOB

3. DIEKTPOIMHAMUKA

Dnexmpocmamux
a

Brruncienue cun B3auMOICHCTBUS TOYCUHBIX QJICKTPUUCCKUX 3apsAd0B.

Beraucienune HAMpPsPKCHHOCTHU 3JICKTPUYCCKOTO IOJII OAHOTO U HECKOJIBKHUX TOYCUYHBIX
OJICKTPHUYCCKHUX 3apsAd0B. Brrauciaenne NOoTCHIHAJIa 3JICKTPHUYCCKOI0O ITOJIsI OAHOTO U HECKOJIb-
KHUX TOYCYHBIX JJICKTPUYCCKHUX 3apAA0B. I/ISMepeHI/IG PAa3HOCTHU NOTCHIIUAJIOB.

I/IBMCPGHI/IG OHEPIUU JICKTPUICCKOIO MO 3apAKEHHOTI'O KOHACHCATOPA.

Breraucienune OHEPIUU JICKTPUICCKOIO MOJIA 3apAKEHHOIO KOHACHCATOPAa.

Pa3pa60TI<a IIaHA ¥ BO3MOXKHOM CXEMBI Z[eﬁCTBHﬁ OKCIICPUMCHTAJIIBHOTO OIPCACIICHUSA
QJICKTPOEMKOCTU KOHJICHCATOpa U Z[HBHGKTpH‘ICCKOﬁ MMPOHUIIAEMOCTHU BECIIECCTBA.

HpOBE}ICHI/Ie CPaBHUTECJILHOI'O aHAJIW3a rPaBUTAIIMOHHOI'O U BJICKTPOCTATHYCCKOT'O ToJien

Tlocmosinnoiii
Mok

H3mepenune MOLTHOCTH deKTpruueckoro Toka. Mzmepenue 3/1C u BHYTpEHHETO
COIPOTHUBJIEHUS] UCTOUYHMKA TOKA.

BrinosaHeHne pacueToB CUJIbl TOKA M HANPSHKEHUH HAa yYacTKaX AJEKTPUUECKUX IeTeH.
OOBsicHEHHE Ha IPUMeEpe JIEKTPUUECKOH 1ernu ¢ AByMs nctounrkamu toka (9/1C), B kakom
ciTy4ae MCTOYHHK JICKTPUIECKOI SYHEPTHU paboTaeT B peKUME TeHepaTopa, a B KAKOM — B
peXUMe TOTPeOUTENS.

Omnpenenenue TeMuepaTypbl HUTH HaKaduBaHUs. M3MepeHune 3JIeKTpuueckoro 3apsia
anekTpoHa. OOBICHEHHE TIPUPOIBI ANEKTPHICCKOTO TOKA B

MeTajlax, JIEKTPOJINTaX, ra3ax, BaKyyMe U NoJynpoBoHuKax [IpuMeHeHue 35iekTpoun3a B
TexHuKe [IpoBesieHre CpaBHUTENHLHOTO aHAIM3a HECAMOCTOSITEILHOTO U CAMOCTOSITENIBHOTO
ra3oBbIX Pa3psA0B

CHsTHE BOJIbTAMIIEPHON XapaKTEPUCTUKH U0,

IIpoBenenne cpaBHUTEIHLHOTO aHAM3a MOJYTPOBOJHUKOBBIX JMOJIOB U TPUOJIOB.
Hcnonb3oBanne MuTepHETA /U151 IOMCKA HHOOPMAIIUU O TIEPCTICKTUBAX PA3BUTHUS
MOJIYTIPOBOAHUKOBOM TEXHUKHU.

YcraHoBKa NPUYMHHO-CJIEACTBEHHBIX CBsI3eH

Maenumuvie
SAGNeHUA

I/I3mepeHI/Ie WHAYKOWU MaraHuTHOT'O T10JI. Brruncnenne CHIJI, IIGfICTBy}OHII/IX Ha MPOBOIHUK C
TOKOM B MAaroHuTHOM II0JIC.

Brruucienue CHIJI, Z[eﬁCTByIOIIII/IX Ha SHCKTpI/I‘-IGCKI/Iﬁ 3apsin, ,HBH)KyHIHﬁCH B MarHuTHOM II0JIC.
I/ICCJ'IC,Z[OBEIHI/IC SIBJICHHI BHCKTPOMaFHHTHOﬁ WHAYKOWH, CAMOWHAYKIIUHN.

Brruucienue OHEPIruu MarHuTHOTO MOJIA.

OObsicHEHHE IMpUHIHUIIA I[eﬁCTBPIH JJICKTPOABUTATECIIA.
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OObsicHeHHe NIPUHIKIIA ASHCTBUS TEHEPATOPaA JIEKTPHUYECKOTO TOKA
JICKTPON3MEPHUTENBHBIX TIPHOOPOB. OOBsICHEHHE IPUHIMIIA ISHCTBUS Macc-crieKTporpada,
yCKOpUTeeH 3apspKeHHBIX YacTHIl. OOBsICHEHHE POJIM MarHUTHOTO MOJIst 3EMIIU B )KU3HU
pacTeHui, )KUBOTHBIX, YeJIOBEKa.

[TpuBeneHne npuMepoB NPaKTHIECKOTO IPUMEHEHUS N3yUEHHBIX SIBJICHUH, 3aKOHOB,
IpudOpOB, YCTPOKHCTB.

[IpoBeneHNe CPaBHUTEIBHOTO aHAIHM3A CBOMCTB JIEKTPOCTATHYECKOTO, MATHUTHOTO 1
BUXPEBOTO HJIEKTPUYECKUX IOJIEH.

OOBsiCHEeHHE Ha IPUMEPE MArHUTHBIX SBJICHHH, ToUeMy (GH3UKY MOYKHO PaccMaTpUBATh KaK
MeTaJIMCIHIUIIHY

4. KOJIEBAHUS Y BOJIHBI

Mexanuueckue
KoJslebanus

HccremoBanune 3aBUCUMOCTH TIEPHO/IA KOJICOaHU MaTEMaTHIECKOTO MassTHAKA OT €70 JUTHHEI,
MAaccChl ¥ aMIDTATY I Kostebanuii. VceremoBanne 3aBHCHMOCTH TIEpHOIa KosiebaHuit rpy3a Ha
TPY>KHAHE OT €r0 MacChl M JKECTKOCTH TIPYKHHBI. Berancienue nepruoaa xonebanuit
MaTeMaTHYECKOr0 MAsITHUKA 110 U3BECTHOMY 3HAYCHHUIO €r0 UTHHbI. BrruncieHue nepuoia
KoJicOaHMi rpy3a Ha MPY>KUHE 110 U3BECTHBIM 3HAUYECHHSM €TI0 MACChl M )KECTKOCTH IPYKUHBI.
BripaboTka HaBBIKOB BOCIIPUHUMATh, aHATU3UPOBATh, MIEPEPa0ATHIBATH U MPEAbABIATH
uH(OPMAIIHIO B COOTBETCTBUH C ITOCTABJICHHBIMH 3aa4aMHu.

[puBeneHUE MPUMEPOB ABTOKOI€0ATEILHBIX MEXaHMUYECKUX chcTeM. [IpoBeieHue
kiaccuUKaIuu KoaeOaHui

VYnpyaeue 6onnwvi

W3MepeHne IHHBI 3BYKOBOH BOJHEI IT0 pe3yIbTaTaM HAOIIOACHNH HHTEP()EPECHITNHN 3BYKOBBIX
BOJTH.

Habnronenne u o0bsicCHEHUE IBIICHUN HHTEp(EepeHINH 1 Tu(PaKIIUN MEXaHUIECKUX BOJIH.
[IpencraBnenne obmacTeld MPUMEHEHHUS YIbTPa3ByKa U MIEPCIIEKTUBEI €ro MCIIOIB30BAHUS B
Pa3IMYHBIX OONACTIX HAYKU, TEXHUKH, B MEIHIINHE.

WznoxeHne cyTH HKOJIOTHYECKUX TMPo0IeM, CBSI3aHHBIX C BO3JICHCTBHEM 3BYKOBBIX BOJH Ha
OpTaHU3M YeloBeKa

Dnexmpomacuum
Hble
Konebanus

HabGmoenue ocuiuiorpaMM rapMOHHUYECKHX KOJICOaHUH CHIIbI TOKA B LICTIH.

W3MepeHne 31eKTpoeMKOCTH KOHeHcaTopa. M3MepeHne HHAYKTUBHOCTh KaTyIIKH.
HVccnenoBanue ABICHUS 3JEKTPUUIECKOTO PE30HAHCA B MOCTIEI0BATENBHON LETH.
[TpoBenenue aHaxornu Mexay GpU3NUIECKUMHU BEIMYMHAMH, XapaKTePH3YIOIUMU
MEXaHUYECKYIO ¥ JIEKTPOMArHUTHYIO K0Je0aTelIbHbIe CUCTEMBI.

Pacuer 3HaueHM CHIIBI TOKA U HAIIPSDKEHMS Ha 3JIEMEHTAax IeNU MePeMEeHHOr0 TOKa.
HccrenoBanne npuHIMIA AeHCTBHS TpaHchopMmaTopa. MccaenqoBanne MpuHIMTA JEHCTBUSA
TeHepaTopa ImepeMeHHOro Toka. Mcmonp3oBanne MHTEpHETA T TIOMCKa HH(OPMAIIHN O
COBPEMEHHBIX CIIOCO0aX Iepeladn dJICKTPOIHEPTHH

Onekmpomazhum
Hble
60JIHbI

OcymiecTBieHue paauonepesadn u paguonpuema. McenenoBanue CBOUCTB 3JIEKTPOMArHUTHBIX
BOJTH C IIOMOIIIBIO MOOHMIIBHOTO TemedoHa.

Pa3BuTHe IEHHOCTHOTO OTHOMICHHS K M3y4aeMbIM Ha ypoKax (GU3HKH 00bEeKTaM 1
OCBaMBAEMBIM BHAM JIESITEINbHOCTH. OObsACHEHNE TPUHIUITNAIBLHOTO PA3IHMYHS TPUPOIBI
YOPYTHX M 3NEKTPOMArHUTHBIX BOJH. M370KeHNE CyTH IKOJIOTHUECKUX MPOOIeM, CBI3aHHBIX C
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMH M BOJTHAMH.

OOBsicHEHHE POJIM AJICKTPOMATHUTHBIX BOJIH B COBPEMEHHBIX HCClieIoBaHusIX BeeneHHoi

5. OIITUKA

Ilpupooa ceema

[IpumeHeHre Ha PAaKTHKE 3aKOHOB OTPAXKEHUS U MPEIOMIICHHUS CBETA MPU PEIICHUH 3a/1a4.
OrnpeneneHne CreKTpaIbHBIX TPAaHUI] YyBCTBUTEIBHOCTH YEI0BEYECKOTO Tia3a.

YMeHue cTpouTh N300paxeHus MPEAMETOB, 1aBaeMble TMH3aMU. PacdeT paccTOSHUS OT JIMH3BI
110 U300paKCHHUS TIpeIMETa.

PacueT onTHyecKoi CUIBI TUH3EL.

Wzmeperne GpoKyCHOTO pacCTOSHUS JTHH3HL.

VicnpITaHne Mofenieii MUKPOCKOTIIA M TEJIECKOTIa

Bonnosvie
ceolicmea ceema

HaOmonenue siBienus HHTEpHepeHINM JIEKTPOMarHUTHBIX BOJIH. Habmroienne sBineHus
T(PaKIUK AJIEKTPOMArHUTHBIX BOJIH. HaOroieHne sBiieHust MOoJIspu3aliiy
JIEKTPOMAarHUTHBIX BOJIH. V3MepeHHe JUIMHBI CBETOBOM BOJIHBI 110 pe3yJjibTaTaM HaOJII0ICHUS
sBrieHus1 naTepdepermu. Habmonenue siBinenns qudpakiuu ceeta. Habmonenue SBiaeHus
MOJISIPU3AIINH U AUCTIEpCHH cBeTa. [Tonck pa3nuynii 1 CX0ACTBA MKy TUPPAKIHOHHBIM U
JUCTIEPCHOHHBIM CIIEKTPaMH.

[IpuBeneHne MPUMEPOB MOSIBICHHS B IPUPOJAE U HCIIOIH30BAHNS B TEXHUKE SBICHHN
nHTephepeHnH, T PaKInH, TOIAPU3ANNN U JUCIIepcuH cBeTa. [lepeuncienne MeTo10B
TO3HAHUS, KOTOPBIE MCIIOIB30BAHbI TP N3YYCHUH YKa3aHHBIX SIBICHUI

6.OCHOBBI CIIEIIMATBHON TEOPHH OTHOCUTEIILHOCTH

OCHOBBEI

| OObsicHeHHE 3HAYMMOCTH onbITa Maiikesbcona-Mopiu
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crenuaabHON
Teopuu
OTHOCHUTENLHOCTH

dopmyHnpoBaHUE MOCTYJIATOB

OObsicHeHne dpderra 3aMeITICHUs] BpeMEHN

Pacuer sHeprun nokosi, UMITyJibca, SHEPTUU CBOOOHON YaCTUIIBI

BeipaboTka HaBBIKOB BOCIIPUHMMATh, aHAJIM3UPOBATh, IEPEepadaTHIBaTh U MPEIAbSBISTH
nH(OpMALUIO B COOTBETCTBUH C ITOCTaBJICHHBIMH 331a4aMHU

7. DJIEMEHTBI KBAHTOBOU ®M3UKU

Keanmosas
onmuxa

Habmronates Gortoanekrpuueckuii 3¢ dext. O0bACHITh 3akoHbl CTOJICTOBA U JABIICHHE CBETA HA
OCHOBC KBaHTOBBIX MPECTABICHUI.

PacueT MakcUMalTbHOW KUHETHYECKON SHEPTUHN DIIEKTPOHOB TIPH (DOTOIIIEKTPHISCKOM
ahdexre.

Omnpenenenne pabOTHI BBIX0/1a JIEKTPOHA MO IPaUKy 3aBUCUMOCTH MaKCUMATbHON
KHHETHYECKON SHEPTUH (POTOAIEKTPOHOB OT YACTOTHI CBETa. M3Mepenne paboThl BEIX0aa
ANEKTPOHA.

[epeuncienne mpUOOPOB YCTAHOBKH, B KOTOPHIX IIPUMEHSETCS 0€3- HHEPIIMOHHOCTh
¢doroaddekra.

OOBsICHEHUE KOPITYCKYJISIPHO-BOJIHOBOT'O Tyaiiu3Ma cBOMCTB (hoTOHOB. OOBSICHCHHE POJIU
KBaHTOBOH ONTHKH B Pa3BUTUU COBPEMCHHOMN (pH3UKU

Dusuka amoma

HabnrogeHue MTUHEHYaThIX CIIEKTPOB.

Pacuer yacToThI 1 JUIMHBI BOJIHBI UCITYCKAaEMOTO CBETA IIPU NIEPEX0JIE aTOMa BOAOPOAA U3
OJIHOTO CTAlIMOHAPHOTO COCTOSIHUSA B ipyroe. OObsICHCHHE TPOUCXOXKICHHS JTHHEHYATOrO
CIIEKTpa aTOMa BOJIOPOJIa U pa3IMuMsl IMHEWUAThIX CIIEKTPOB pa3IMuHbIX razoB. MccnenoBanue
JINHEWYATOTO CIIEKTPA.

Brruucnenue quHbI BOJIHBI J1e Bpoiiis yacTuilpl ¢ M3BECTHBIM 3HaYEHUEM MMITYJIbCca
HccnenoBanue mpuHIUIA padOTHI JIOMHUHECIICHTHOH JiaMITbl. HaOuroieHne u oObsiCHeHNE
MpUHIKIIA JeHcTBH J1asepa. [IpuBeneHre npuMepoB UCIIOIB30BAHMS JIa3epa B COBPEMEHHOM
HayKe 1 TeXHHUKE.

Hcnosnp3oBanue MHTepHETa 115 MOMCKA MHGOPMAIIMHU O TIEPCICKTUBAX MPHUMEHCHHUSI Jla3epa

QDuzuka
amomno2co a0pa

HabGmonenue tpexoB anbga-yactuil B kamepe Buiibcona. PerucrpupoBanue saepHbIx
U3JIy4EHUH ¢ OMOILBIO cueTunka ['eitrepa.

Pacuer sHepruu cBsi3u aTOMHBIX sLIIED.

Omnpenenenue 3apsiia 1 MacCOBOI'O YKC/Ia aTOMHOTI'O sIIpa, BO3HUKAIOILIETO B PE3yJIbTaTe
PaZMOaKTHBHOIO paclaja.

Brruncnenue sHeprun, 0CBOOOXKAAIOIIEHCS IPU paOAKTUBHOM pacmase.

OmnpeneneHne NpoIyKTOB SIEPHON PEAKIIHN.

Beruncienue sueprun, 0cBOOOKAIOMIEHCS IPH SAECPHBIX peakiusx. [lonnmanne
MIPEUMYIIECTB U HEAOCTATKOB UCIIOIb30BAHMS aTOMHOM SHEPTUH U HOHU3UPYIOIINX N3TyYeHNI
B IPOMBIIIJIEHHOCTH, MEHUIINHE.

W3nosxxeHne cyTn SKOJOTHIeCKNX MPo0OIIieM, CBI3aHHBIX C OMOJIOINYECKNM JeHCTBHEM
PaZNOAKTUBHBIX M3ITyYEHHH.

[IpexacraBnenue o xapakrepe YeTHIPEX TUIOB (DyHAMEHTAILHBIX B3aUMOJIEHCTBUI
9JIEMEHTAPHBIX YaCTHIL B BUJIE TaOJUILIBI

[TpoBenenue kiaccuduKayy 3JeMEHTAPHBIX YACTHI] 110 UX PU3MYECKUM XapaKTEePUCTHKAM
(macce, 3apsiLy, BPEMEHH JKU3HU, CIUHY H T.JI.).

IToHnMaHMe IIeHHOCTell HayYHOT O MMO3HAHUsI MUpa HE BOOOIIE /171 4eI0BEUECTBa B IIEIOM, a
JUTSL KaXKI0T0 00y4aroIerocs JIMUYHO, ICHHOCTEH OBJIAJICHNSI METOI0M Hay4HOTO ITO3HAHMS IS
JOCTHKEHHS yCIeXa B JII0OOM BUJIE TIPAKTUYECKOH JICSITeIIbHOCTH

8. DBOJIIOLMS BCEJIEHHON

Cmpoenue u
pazeumue
Bcenennoii

HaGmonenue 3a 3se3namu, JIyHO 1 TutaneTamu B Teneckon. HabmroeHne coTHeYHBIX MATEH C
MTOMOIIBIO TEJIECKOIa U COJTHEYHOTO KpaHa.

Hcnonb3oBanue MHTepHETA [J1s1 TOMCKA M300paKEHUH KOCMUUECKHX 00BEKTOB U MH(POPMaUN
00 ux ocobeHHOCTIX OOCYX)/IeHHE BO3ZMOXKHBIX CIIEHapHEeB 3BotoIy Beenennoii. Hce-
moJib30Banue MIHTepHeTa /Jist IoucKa COBPEMEHHOH nHpopmarmu o pa3BuTun BeeneHHON.
OueHka nHGOPMAIINH C TIO3UIIMHU €€ CBOWCTB: JJOCTOBEPHOCTH, 00BEKTUBHOCTH, IIOJHOTHI,
aKTYaJIbHOCTHU U T. [I.

Deonroyus 36e30.
Tunomesa
NPOUCXO0ICOeHUs
Conneunoii
cucmembl

Beruncienue sHeprun, 0cBOOOKAAIOIIEHCS IPH TEPMOSIEPHBIX PEAKIIHSIX.
dopmympoBKa mpoOIeM TepMOSIEPHON SHEPTETHKH.

OObsicHeHNe BIMSHUSI COJTHEYHOW aKTUBHOCTH Ha 3emitro. [loHMMaHue posin KOCMUYECKHX
HCCIIeI0OBAaHUMN, MX HAYYHOTO U DKOHOMUYECKOTO 3HAYECHHUS.

OOcyk/IeHne COBPEMEHHBIX T'MIIOTE3 O MPOUCX0KAeHUH COHEUHON CHCTEMBI
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3. YCJIOBUS PEAJIM3AIIMN YUYEBHOM JIUCOUTLIAHBI

3.1. TpeboBaHuST K MUHUMAJILHOMY MATE€PHAJIBHO-TEXHHYECKOMY 00ecneyeHn 0
Peanuzamus yuyeOHOW MUCHMIUIMHBI TpeOyeT Haluuyus ydeOHOro kaOuHera W JjabopaTopuu
bu3uKu.
OO6opynoBaHue yueOHOTO KaOHWHETAa:
- IOCAI0YHBIE MECTa M0 KOJMYECTBY 00YUYaIOIIIXCS;
- pabouee MeCTO MpenoaBaTes;
- JI0CKa,
- mKady/creniax s XpaHeHusl y4eOHO—HarJIITHOTO MaTepuarna;
- TIJIAKATBI:
Ouznyeckue MoCTOSHHbIE
Mexnynapoanas cuctema eauHui uamepenus (CH)
[lepuonnueckas cuctema xumudeckux 3neMenToB J.11.Menneneena;
- 00€CIeYeHHOCTh KaOMHETa MIEKTPUICCKUM PACIPEICTHTEILHBIM ITUTOM U OCHAIICHHE
YYEHUYECKUX CTOJIOB pO3E€TKaMU MEPEMEHHOTO Toka 42 B.
TexHUYeCKUE cpeacTBa OOYUCHHUS:
- KOMIIBIOTED C JIMIIEH3MOHHBIM MPOTPaMMHBIM 00€CIeYeHHEM, MYJIbTUMEIUINHBIA MPOEKTOP
Optoma DS316L DLP SVGA 800*600 2700 ANSI 4000.1.1.1, aBTomaTu3upoBanHoe padouee
MecTO ¢ moakmoueHneM K cet Wurtepuer: xommbrotep Celeron J40051-C 2.7 Dual Core/
PRIME J4005I-C 3Byx Bumeo LAN1Gb USB3.0/ DIMM DDR4 4GB/ 500GB / mATX 450Bt
USB3.0 Audio), sxpan npoekunoHHbii SlimScreen 138*180 HacTeHHBIN pyTOHHBIH 4:3.
O6opynoBaHue 1a00paTOPUH:
['eneparop JII-209, KOMIUIEKT IJIaKaTOB, PEOCTAT MOJI3YHKOBBIN, ocuuiuiorpad, mpudop st
OTIpe/ieNICHUs JUTMHBI CBETOBOW BOJHBI, cekyHaoMep DJICCJI, Momens nBUraress BHyTPEHHETO
CropaHus, dJeKTpoMeTp bpayHa, ammepMeTp NHOCTOSHHOTO TOKa, LIEHTPOOEXKHAas J10pora,
KOHJICHCATOP MEePEMEHHON €MKOCTH, KaTaJor-CIPaBOYHUK, MOJACIH MOJICKYJSIPHOTO CTPOCHHS
MarHuTa, 3JIEKTPOCKOI, PEOCTaT PHIYAKHBIM, MUKPOMETP, CHEKTPOCKOI 2-X TPYOHBIN, BECHI
y4eOHBbIC, METPOHOM, HA0Op TPY30B, IICKTPOMOTOP IIKOIBHBIN, SMHUIUACKOIN, MPUOOP IS
oOTeKaHus TeN, TpuOop A AEMOHCTPAUUA 00TEKaHUS TN, TPUOOpP HOUHOTO BHUICHUSI.
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3.2.

Y4eOHO-MeTOAMYECKOE U MH(OPMALIMOHHOE 00ecTiedeHne JUCIUILTHHbI

a) OCHOBHasl JIuTeparypa:

No Hctounuk
11/T1
1 | ImurpueBa B. ®. ®usuka s npodeccuii U CrernuaibHOCTeH TEXHUUECKOTO POt
[Teker] : y4el. st cTya. yapexaeHuit cpea. nmpod. obpazoBanus. — 5-e uzs., crep. / B.
®. J/ImurpueBa. — Mocksa : U1 "Akanemus", 2018. — 448 c. ISBN 978-5-4468-6570-3
2 | l'opmay, B. B. ®u3suka : yueOHOE mOcoOHe sl cpeAHero MpodeccruoHaIbHOTO

obpazoBanus / B. B. 'opimau. — 2-e 3., ucnp. u non. — Mocksa : U3gatenbcTBo
HOpaiit, 2019. — 215 ¢. — (IlpodeccuonanpHoe oopazoBanne). — ISBN 978-5-534-
09366-7. — Tekcrt : anexkrponnsiii / DBC FOpaiir [caiit]. — URL: https://biblio-
online.ru/bcode/438590 (nara obpamenus: 17.05.2019).

0) TONOJIHUTEIbHAS JIUTEpaTypa:

Ne Hcrounnk
/1

1 | Bacunnbes, A. A. ®usuka : yuebHOoe rmocodue Jyisi cpeiHero npodeccuoHaIbHOTO
obpazoBanus / A. A. Bacunnses, B. E. ®enopos, JI. JI. XpamoB. — 2-¢ u3., UCIIP. U JIOI.
— Mocksa : U3natensctBo FOpaiit, 2019. — 211 ¢. — (IIpodeccronanbroe
obpazoBanue). — ISBN 978-5-534-05702-7. — Texkcr : anexkrponnsiii // ObC Opaiit
[caiiT]. — URL.: https://biblio-online.ru/bcode/438066 (nata obpamienus: 17.05.2019).

2 | KpaBuenko, H. 1O. ®u3uka : yueOHUK U PAKTUKYM JJIsi CPEIAHETO POPECCHOHATBHOTO
obpazosanwus / H. FO. KpaBuenko. — Mocksa : M3garensctBo FOpaiit, 2019. — 300 ¢. —
(ITpodeccnonanvuoe odpazoBanue). — ISBN 978-5-534-01418-1. — Tekcr :
anekTponnsii // DBC Opaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/434391(nara obpamnienus: 18.05.2019).

3 | Aiizennon, A. E. ®u3uka : yueOHUK U IPAKTHKYM JJISI CPETHETO MPOo(hecCHOHAIBHOTO

obpazoBanus / A. E. Alizennion. — Mocksa : U3natensctBo FOpaiit, 2019. — 335 ¢. —
(ITpodeccuonanproe oopazosanme). — ISBN 978-5-534-00795-4. — Texker :
anekTponnsii / DBC HOpaiit [caiit]. — URL: https://www.biblio-
online.ru/bcode/436537(nnara obpamienusi: 18.05.2019).

B)HepI/IO,I[I/ILICCKI/Ie U3 JaHus

Ne Hcrounuk
n/n
1 BECTHHMK BOPOHEXCKOI'O TOCYAAPCTBEHHOI'O YHUBEPCUTETA. CEPUS : DU3UKA.
MATEMATUKA : HayuHblii )xypHai / yupenurens : BopoHeXCKHUii rocy1apCTBEHHbII yHUBEPCUTET. —
Boponesx : 2000 — .— Ywucio BeiyckoB B ro: 4. ISSN nmeuatroii Bepcun: 1609-0705. https://elibrary.ru —
Texkcer : anextponnsiit 2018 Nel-4; 2019 Nel-4 (mara o6pamenus: 01.06.2019).
2 EcrecTBeHHBIE M TEXHUYECKUE HAYKU:Hay4. ®KypHal /ri. pea. A.S.XaBkun. — Mocksa : OOO
"N3natenbctBo "CrytHuk+", 2002— .— Brixoaut 12 pa3 B roa. ISBN neuarnoi Bepcuu 1684 — 2626. —
Texct : HemocpencTBeHHBIH 2018 Nel-12; 2019 Nel-12
) “H)OPMAIIMOHHBIE MIEKTPOHHO-00Pa30BaTEIbHBIC PECYPCHI:
No HcTounux
/11
1 DnekTpoHHas oudnuoTeuHas cucrema «budnuoTex. M3aarensctBo KIY»
https://mgri-rggru.bibliotech.ru
2 | DnexktpoHHo-OubMMoTeuHas cucrema «3narensctBo Jlanwy/ komn. MuxenepHo-
texunueckue Hayku (TromI['Y) www.e.lanbook.com
3 | DnexTpoHHO-OMOIMOTEUHAas cuctema «elibrary» / [IpaBooOnanarens: O6mecTBo ¢
orpaHH4eHHOM oTBeTCTBEHHOCTHIO «PYHOby» (RU)
4 | DnekTponHo-OnOaMOTeuHas cuctema «9bC FOPAUTY» / www.biblio-online.ru

20



https://elibrary.ru/publisher_about.asp?pubsid=995
https://elibrary.ru/publisher_about.asp?pubsid=995

4. KOHTPO.Ib Y OIIEHKA PE3YJbTATOB OCBOEHHUS YUYEBHOU

TV CHMUILIAHBI

KOHTpOJ'IB U OLCHKa peE3YyIbTaTOB OCBOCHUA yqe6H0171 JUCHHUITIIMHBI

OCYHICCTBIIACTCA

mpernojaBaTeyieM B IMPOIecce MPOBEACHUS MPAKTUYECKUX 3aHATHH W JabOpaTOpHBIX pador,
TECTUPOBAHUS, & TAKXKE BBIMOJHEHHS OOYYaIOIIUMUCS WHAUBUAYAIbHBIX 33JaHUN, MPOEKTOB,

HUCCJIETOBAHUM.

Pe3ynbTarhl 00y4yeHus

@opMbI U MeTOAbI KOHTPOJISI M OLIEHKHU
pe3yabTaToB 00y4eHusl

. JUYHOCMHbLE:

- YyBCTBO TOPAOCTH U YBOKEHHS K UCTOPUH
1 JOCTIKEHUSAM OTCUCCTBEHHOH (hM3MICCKOU
HayKH; (U3MIECKU TPAMOTHOE TTIOBEJICHUE B
npodecCHOHANIBHON IEATENHLHOCTU U OBITY TIPU
oOparieHun ¢ IpudbopamMu U yCTPOHCTBAMHU;

- TOTOBHOCTH K MPOJOKEHUIO 00pa30BaHuUs
Y TIOBBIIIICHUS KBATH(UKAIINHA B U30paHHOM
po(heCcCHOHANBHON IEATENIFHOCTA M 00bEKTHBHOE
0CO3HaHKE PONH (PUBNIECKUX KOMIIETCHIINH B
ITOM;

- YMEHHUE UCTIOIb30BaTh JOCTIKEHHS
COBpeMeHHO! (M3NIECKON HAYKH U (PUZNIECKUX
TEXHOJIOTUI JJIA ITOBBIICHUA CO6CTBCHHOFO
WHTEJUIEKTYAIBHOTO Pa3BUTHSI B BRIOpaHHON
npodeccnoHaNbHOM AEATETbHOCTH;

- YMCHHE CaMOCTOATCIbHO I[O6BIB3TI) HOBBIC
JUTsE ce0s1 pu3uvecKne 3HaHUS, UCIONB3YS IS
9TOTO IOCTYIMHBIE HICTOYHUKHA WHPOPMAIHH;

- yYMEHHE BBICTPauBaTh KOHCTPYKTHBHBIC
B3aMMOOTHOLICHUA B KOMaH/AC 110 PCIICHUIO
00IIMX 3a7aY;

yMEHHE YIpaBIATh CBOCH  IO3HABATEIILHOM
JeSITeIbHOCTIO, MPOBOJUTH CAMOOIICHKY YPOBHS
COOCTBEHHOT'O MHTEIICKTYaIbHOTO Pa3BUTHS;

DK3aMeH.

TectupoBanue.

DKcnepTHast OIleHKa TOKJIa0B U 3aIUTHI
pedepaTos.

VYCTHBINA U MIMCBMEHHBIN OIPOC.

3KCHCpTHaﬂ OILICHKA BBITIOJIHCHUA
CaMOCTOSITETLHON PaOOTHI.

BrinonHenue u 3amura JJabopaTopHbIX padorT.
3KCHCpTHaﬂ OILICHKa BbIIIOJIHCHUA HpaKTI/ILIeCKOI\/'I
paboThL

. MemanpeomemHbole:

- HCIOJIb30BaHNE PA3JIMYHBIX BHJIOB
MO3HABATENIBHON I€ATEIHHOCTH IS PEeIICHUS
(bu3HYECKUX 3a/1a4, MPUMEHEHHE OCHOBHBIX
METOJIOB MO3HAHUA (HAOIIOIEHUS, ONTUCAHMS,
U3MEPEHUS, SKCIICPUMEHTA) JJIsT U3YICHHUS
pa3IMYHBIX CTOPOH OKPYXKAIOIIeH
JIEUCTBUTEIILHOCTH,

. MCIOJIb30BaHNE OCHOBHBIX
WHTEIUICKTYyJTbHBIX OIepaIlHii: TOCTAaHOBKU
3a1a4n, GopMyIHpPOBAHUS TUTIOTE3, AaHATN3a U
CHHTE3a, CPAaBHEHHSI, 0000IIEHHUs, CUCTE-
MaTHU3alliH, BBISBICHUS IPUIUHHO-
CJICJICTBEHHBIX CBSI3€H, TIOMCKA aHAJIOTOB,
(dbopMyIMpPOBaHUS BHIBOJIOB AJISI U3YUCHHUS
Pa3IUYHBIX CTOPOH (PU3UIECKUX OOBEKTOB,
SIBIIGHUH U MPOIIECCOB, C KOTOPHIMH
BO3HUKAET HEOOXOJUMOCTh CTAIKMBATHCS B
npodeccuoHaIbHOM chepe;

OK3aMeH.

TectupoBanue.

DKcnepTHas OIleHKa JIOKJIaJ0B U 3alUThI
pedeparos.

YCTHBIN 1 TUCbMEHHBIN OIpOC.

DKcrepTHast OI[eHKa BBHITTOITHEHHS
CaMOCTOSITETLHON PabOTHI.

BrinonHenue u 3amura JJabopaTopHbIX padorT.
DKcrepTHast OIIeHKa BBITIOJTHEHUS TPAKTUYECKOM
paboThI.
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. yMEHUE TeHepUpOBaTh UIEU U
OTIpEeIeIIATh CPECTBA, HEOOXOAUMBIE JIJISI KX
peanuzanuy;

. YMEHHE UCII0JIb30BaTh Pa3jINyuHbIe
MCTOYHUKH JJIs TIOTY4YEeHUsS! PU3NIECKON NH-
dbopmaruu, OLEHUBATh €€ JOCTOBEPHOCTH;

. YMEHME aHAIU3UPOBATh U
MPEJICTaBIATh UHPOPMAIIUIO B PA3INYHBIX
BUJIAX;

. yMEHHE IMyOJINYHO IPEICTABIAT
pe3yJIbTaThl COOCTBEHHOI'O MCCIIEA0BaHNUS,
BECTH JIUCKYCCHUH, IOCTYITHO U TAPMOHUYHO
coyerasi coJiepkanue u (HOpMbI PEICTaB-
asieMo uHGOpMaLuu;

. npeomemmuie:

. c(OpMHUPOBAHHOCTH MPEACTABIECHUH O
poJiu U MecTe (PU3UKU B COBPEMEHHOM Ha-
YYHOH KapTHHE MUPA; TIOHUMaHHUE
($u3NYECKON CYIIHOCTH HA0II0AaEMbIX BO
BcenenHoii siBneHuid, poiau GU3NKU B
(GopMUpOBaHUHU KPYro3opa U
(YHKLIMOHAJIBHON IPaMOTHOCTH Y€JIOBEKa IS
pelIeHNs IPaKTUYECKUX 3a/1ay;

. BJIa/ICHHE OCHOBOIIOJIAraloIUMU
($u3NYECKUMU TOHATUSIMH,
3aKOHOMEPHOCTSIMH, 3aKOHAMH U TEOPUSIMU;
YBEPEHHOE HUCII0NIb30BaHUE (pU3NUECKON
TEPMHUHOJIOTMH U CUMBOJINKY;

. BJIa/ICHUE OCHOBHBIMHM METO/IaMU
HAy4YHOTO ITO3HAHUs, UCTIOJIb3yEMBIMU B
¢busuKe: HaOIIOIEHUEM, OTTHCAHUEM,
WU3MEpPEHUEM, IKCIIEPUMEHTOM;

. yMeHHs1 00padaThIBaTh PE3yJIbTATHI
U3MepeHuil, 0OHapyKMBaTh 3aBUCUMOCTb
MEXTy (PU3NYECKMMHU BEeIUYMHAMU,
OOBSACHATH MOJTyUYEHHbIE PE3YJIbTAThI U JI€TaTh
BBIBO/IBI;

. c(hOpMHUPOBAHHOCTh YMEHUS PEIIaTh
buznyeckue 3a1a4u;
. c(hOpMHUPOBAHHOCTb YMEHUS

HOPUMEHSATH MOJyYSHHbIE 3HAaHUS JUIs
00BSICHEHUS YCIOBUM MTPOTEKAHUS
¢du3nUecKux sABJICHUH B IpUpOJE,
npodeccuoHanbHOM chepe u It TPUHATHS
NPAaKTUYECKUX PEIICHUI B TOBCETHEBHOM
KH3HU;

c(OPMHPOBAHHOCTH COOCTBEHHOM MO3UIIUHU IO
OTHONICHUIO K pU3ndecKkoi nHpopMaluu,
M0JIy4aeMOM U3 pa3HbIX HCTOYHHUKOB.

OK3aMeH.

TectupoBanue.

DKcrnepTHast OIIEHKa JIO0KJIAJI0B U 3allUThI
pedeparos.

YCTHBIN U NUCBMEHHBINA OIPOC.

SKCHepTHaﬂ OILICHKA BBITIOJIHCHUA
CaMOCTOSITETILHOM PabOTHI.

Brmonnenwne u 3amuTa 1ab0paTopHbIX padoT.
3KCHCpTHaﬂ OILICHKAa BBITIOJIHCHHUA HpaKTH‘ICCKOﬁ
paboThL
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Pa3paGoTunk:

CTapoocKobCKUii Ppumman

(enepanbHOro
roCyapCTBEHHOTO
0rOUKETHOTO
00pa3oBaTEILHOIO
yapexaeHus BO
«Poccuiicknii
rocyaapCTBEHHbIN
re0JIoropa3Be10UYHbIN
yuusepcuteT uM. Cepro
OpKOHUKH3E»

IMpenonasatesb

{]QLL,Q E.H.[Temkos

(mecTo paboTsi)

IKenepThbi:

CTapoocKoIbCKuii (unas

(enepaabHOro
rocy1lapCTBEHHOTO
OroKeTHOTO
00pa3oBaTebHOrO
yupesknenus BO
«Poccuiickuii
roCya1apcTBEHHbIH
reoI0ropas3Be10uHbIN
yuuBepeutet uM. Cepro
OpIKOHHUKHI3E»

(3aHUMaeMas 10JDKHOCTS )

Kanmmnar ¢pusuko-
MaTeMaTHYECKMUX HAYK, JOLCHT

A g
(MHUIMATEL, pamMuTms)

.

/ A.B.KpuBoueHko

(mMecTo paboTsl)

CTHU HUTY «MHCuC»

(3aHMMaeMasl 10JKHOCTb )

JloueHT kadenpbl GU3uKH,
KanannaTt TeXHMUECKUX HayK

" {Aumumans:, pavumms)

L &V/ 0.C.Kpasiosa

(mecTo paboTsr)

(3aHMMaemasl 10JKHOCTD )

(MHUUMATDI, haMuHs)
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IKCHEPTHOE 3AK/TIOYEHHE

Ha pabouyio NporpaMMy y4eOHOH JIMCLMITTHHBL
«Dusuka»
110 CIEUHaIbHOCTH!
21.02.13 Teonornueckas CheMKa, MOMCK U Pa3Beka MECTOPOIKIACHHH TO/E3HbIX HCKOMACMBIX.

Pa3paboTamk Memxos Esremmii Hukomaesuw, mnpenopasateh «CTapoOCKOMLCKOTO
drmana PoccHiickoro rocyIapeTBEHHOTO Te0JI0r0pa3BeA0YHOr0 YHUBEPCHTETA umenn Cepro
Opmxonukumze» (COO MI'PH).

CtpykTypa paboueii mporpaMMbl COCTOMT H3! Macnopra paboueil mporpamMmbl yueOHO#H
AMCUMIUIMHBL, CTPYKTYPhI W TPHMEPHOTO COXepikanus yueOHOH AMCLMIUIMHBL YCIOBHI
peanu3aiii y4eOHON IMCIMIUIMHBI, KOHTPOJIS M OLECHKH pPE3yJbTaTOB OCBOCHHA y4eOHO#H
JMCLTTHBL.

Pabouasi mporpaMma cocTaBieHa Ha OCHOBE MPHMEPHOH MporpaMmbl 001e00pa3oBaTebHOM
yaeGHol muciMnanHbl «Du3nka» s npodecCHOHATBHBIX 00pa30BaTEIbHbIX OpraHH3alui,
pekomeHnoBaHHbIX DAY  «®HUPO» ans  peatsalmu  OCHOBHOM —NpO(ecCHOHATbHOT
obpasosatenbuoii mporpammel CITO na 6ase ocHoBHOro ofuiero 06pasoBaHus € MOTYYCHHEM
cpentero obutero oopaszosauus ([Ipotokon Ne3 ot 21 mions 2015 r. PeructpaunonHblii HoMep
penensun 384 ot 25 mrons 2015 r.), ¢ yaetom pekomennaumii @PTAY «DHPO» no opraxusauun
TMOy4EHNsA Cpeanero obuero 06pa3oBaHHs B Npeenax 0CBOSHHS 00pa3oBaTe/bHbIX MPOTPaMM
cpeaHero npod)eccHoHanbHOro odpaszopanus (mpotokon Ne3 ot 25.05.2017 r.).

B paboueii nporpamMme OTpakeHbl TematHueckue pasaenbl: «Mexanukay, «MosekynspHas
Qusuka. TepmoanHamukay, « DAEKTPOAMHAMUKEY, «Konebanus 1 BoiHby, «Onrukay, «OCHOBbI
CreIMabHO TEOPUH OTHOCHTENLHOCTHY, «CTpOEHNHE aToMa 1 KBAHTOBAs (YU3MKAY, « DBOJIOLMS
Bceenennoity.

Crincok yueOHbIX M3XaHHN COACPKHMT JUTEpaTypy M MHTepHET MCTOUHHMKH, MO3BOIAIOLIME
OCBOWTb COJEPIKAHKE Y4eOHOM IUCIUIUTHHBI B MOJTHOM 00beMe.

PaGouas nporpamma MoskeT ObITh PEKOMEHI0BAHA 1Sl TPUMEHEHHS B yUeOHOM TIpoLecce 1o
crneumansHocTH: 21.02.13 Teonoruueckasl CbeMKa, MOMCK W Pa3Belka MECTOPOXKACHHIA
HOJIE3HBIX HCKOTAEMBbIX.

DKCnepr:
KpusoueHko Asiekceilt Bukroposuy
COd MI'PHU (#ffonfimuce)
KaHAMAAT PU3HKO-MATEMAaTHYECKUX HAYK, JOLCHT

/

/2 T ’ff’é”"’z;\%x/(%%/ -

fézée/&fﬂw/esz p I \ iz } %’QW Froeerd
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IKcHepPTHOE 3aKII0UEHHE
Ha pabo4yro porpaMmy y4eOHOM 1HCLMILINHBI
«Du3uka»
10 CTEIUAIBHOCTH!
21.02.13 «eonorudeckas CheMKa, MOMCKH M Pa3BelKa MECTOPOXKICHHIT MONE3HBIX
HCKOTAEMbIX).

Paspabotunk  paboueit  nporpammsr:  ITemrkos Esrenmii  HuxonaeBud,
npernoaBaresib GU3HKH «CTapoOOCKOIbCKOro ¢wimana PoccuiicKoro rocyaapCTBEHHOIO
reoJI0ropa3Be0uHoro yHusepcutera nmenn Cepro Op/uKOHHKHI3E» (COD MI'PHN).

PaGouas nporpaMma 4eTko CTPYKTYPUPOBAHA H COCTOMT M3: macriopra paboueii
mporpamMMbl yueOHON JMCLHILIMHBL, CTPYKTYPbl M COAEPKaHHs y4eOHON IMCLHILIMHDL
yCIIoBUit peanmianyy y4eOHOM JMCUMIUINHELL, KOHTPOIS M OLICHKH Pe3y/IbTar0B OCBOCHNUA
yueOHON JTUCUMILTHHBL.

PaGouasi nporpamma cocrasiena B coorserctBu ¢ Tpedoanusamu PI'OC CI1O no
YKa3aHHOI CIEIUATbHOCTH H COIEPXKUT BaKHbIC TeMaTHUECKHe pasjenbl: «Mexanukay,
«OCHOBBI ~ MOJIEKYJIApHON  (QU3HMKM W TEePMOAMHAMHKUY»,  «DJIEKTPOJMHAMUKAY,
«Konebauus u BOJNHBIY, «OnTukay, «OCHOBbBI CHELHATIBHON TEOPHUH OTHOCHUTEIBLHOCTHY,
«DJIeMEHTBI KBAaHTOBOMH (PU3HKN», « DBOMOLMA BeeeHHoi».

Heo0x011M0 OTMETHTh COOTBETCTBHE YPOBHEH OCBOCHHUS Y4eOHOIr0 Marepuasa ero
COJIEP/KAHUI0O W 3HAYUMOCTH JUI1 (OPMHUPOBAHMS YKA3aHHBIX B CTaHAapTax OOILHX
xommetenunii (OK), a tarwke coorBeTcTBUE (OPM M METOAOCB KOHTPOJIA H OLIEHKH
pe3yabTaram 00y4YeHHs, B T.4. IaHHBIM KOMIIETEHUUSAM.

@®opmMbl M METOIbI KOHTPOJISS M OLEHKH pe3yJibTaToB O0O0y4eHHs OTOOpaHbI
ONTUMAJIBHO C YUETOM CHEIM(UKN OCBOCHHBIX OOIIMX KOMIETEHLIUIA.

[lepeuenb y4eOHBIX WM3JAHUNH COJACPKUT JIOCTATOUYHOE KOIMYECTBO YUEOHBIX
w3aanuii 1 MHTepHET-pecypcoB, akTyalbHbIX /Ui (POPMUPOBAHUSA COOTBETCTBYHOIIMX
OOUIMX KOMITETEHIW, YKa3aHHbIX B CTaH1apTax.

Jlaunas paGodast mporpaMMa Mo’keT ObITh PEKOMEH0BaHa ISl NPHMEHEHHS B y4eOHOM
npotiecce no cneuanbHoctu: 21.02.13 «l'eonorudeckas cheMKa, MOUCKH H pa3Be/ka
MECTOPOK/ICHHI MOJE3HBIX HCKOIIAEMbIX).
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DKenepr:
Kpasuosa Oubra CTaHuc1aBOBHA
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KaHIW/1aT TEXHHYECKUX HAVK S 7 et
OLEHT Kadeapbl GU3NUKH U XUMUH i MI1

(3aHMMaeMas J10KHOCTb, YUCHas CTCNCHb., 3BAHHE)
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