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1. MACHOPT PABOYEH MPOT'PAMMBI YYEFHON JUCIIATLIIMHBI
PU3UKA

1.1. Ob6saacTh NPpUMeHEeHHUs TPOrPAMMBI

[Tporpamma o61meoOpa3oBaTenbHON y4eOHOW AMCHUIUIMHBI «(pHU3HMKa» NpeaIHa3HAYEeHA
JUISL M3ydeHuss QU3MKU B Mpo(ecCHOHANbHBIX 00pa30BaTENbHBIX OpPraHU3aIUaX, PEaTU3yIOIIuX
00pa3oBaTeNbHYI0 MPOTrpaMMy CpeaHero odmiero obpasoBanus B mpenenax ocBoenus [IIICC3
CIIO na 6a3e OCHOBHOrO 00IIEro OOpa30BaHUSA IO CHCIUATHHOCTH TEXHHYECKOro Npoduis
cpenHero mpodeCcCHOHaTBLHOT0 00pa3oBaHus
09.02.07 «AndopmanuoHHbIE CHCTEMBbI U IPOTPAMMHPOBAHHE)

1.2. MecTo yueOHo# nucuuninnbl B crpykrype HHIICC3:

VueOHast AucCHMIUIMHA «(DU3UKa» SBISIETCS YYEOHBIM IPEIMETOM 00s3aTeNbHOM
npeaMeTHoi obnactu «poduisHol Haykm» OI'OC cpeanero odmiero ooGpa3oBaHusl.

1.3. Hean u 3agaum y4eOHOl JMCUMILIMHBI — TPeOOBaHUS K pe3yJbTaTaM OCBOEHHS
Y4eOHOH IMCUMILINHBI:

COI[ep)KaHI/IC IMporpaMmbl (((I)I/I3I/IKa» HaIIpaBJICHO HAa JOCTUIKCHUC CIICAYIOIINUX !!e.ﬂeﬁ:

* OCBOCHHME 3HAaHUH O (yHIaMEHTANIbHBIX (U3NYECKUX 3aKOHAX U NPUHLHUIAX, JEKAIUX B
OCHOBE COBPEMEHHOH (PM3MUECKOW KapTHHBI MHUpa; HanOoJiee BAXKHBIX OTKPBHITHAX B 00JacTu
bu3MKY, OKa3aBIIMX OMpPEIENSIONIee BIUSHUE HA Pa3BUTHE TEXHUKH U TEXHOJIOTMH; METOJax
HAYYHOTO MMO3HAHUS IPUPO/IBI;

* OBJNIAJICHUE YMEHUSIMU MPOBOAUTH HAOIIO/IEHUS, TUIAHUPOBATh W BBHIMOJIHATH YKCIIEPUMEHTHI,
BBIIBUTATh THUIOTE3bl U CTPOUTH MOJENH, MPUMEHATH IMOJyY€HHBIE 3HAHHS MO (U3MUKE IS
OOBSICHEHUSI Pa3HOOOpa3HbIX (PU3WYECKUX SBJIEHWW W CBOMCTB  BEMIECTB; MPAKTUYECKU
UCIIONB30BaTh  (PM3WYECKHE 3HAHUA, OIIEHHWBAaTh JIOCTOBEPHOCTh €CTECTBEHHO-HAYyYHOU
uH(pOopMaLnu;

* pa3BUTHE TO3HABATENIBHBIX MHTEPECOB, MHTEIUIEKTYalbHBIX W TBOPUYECKHX CIIOCOOHOCTEH B
npouecce MNpUoOpeTeHHs] 3HAaHUHW M yMEHUH 1O (U3UMKE C HCHOJIb30BAHUEM DPA3IMYHBIX
MCTOYHUKOB MH(POPMAIIH U COBPEMEHHBIX HH(POPMAITMOHHBIX TEXHOIOTHIA,

* BOCHUTaHME YOEXKJIEHHOCTH B BO3MOKHOCTHM TO3HAHMSI 3aKOHOB NPUPOABI, UCIIOJIb30BAHUS
TOCTIKEHUH (U3MKKM Ha Onaro pa3BUTHS YENOBEYECKOW I[MBMIIM3AINK, HEOOXOAUMOCTH
COTPYJIHUYECTBA B IPOIECCE COBMECTHOIO BBINOJIHEHUS 3a]ay, YBAKUTEJIBHOIO OTHOIIEHUS K
MHEHHUIO ONMOHEHTa TpU OOCYXIEHUU TPOOJIEM EeCTECTBEHHO-HAYYHOTO COJEepKaHUS;
TOTOBHOCTA K MOPAJbHO-3TUYECKOW OIICHKE HCIOJb30BaHUS HAYYHBIX JOCTHIKEHUMW, UyBCTBA
OTBETCTBEHHOCTH 32 3aIIUTY OKPYXKAIOILIEH CPEebl;

* WCMOJIb30BaHWE MPUOOPETEHHBIX 3HAHWW W YMEHHMH IS PEIICHUS MPAKTHYECKUX 3a7ad
MOBCEHEBHOM >KM3HHU, obOecneueHUs 0e30MacHOCTH COOCTBEHHOW KHM3HH, PAalMOHAIBHOTO
MIPUPOIOTIONB30BAHMS U OXPaHbl OKPYKAIOIIEH CPeIbl U BO3MOXKHOCTh MPUMEHEHUS 3HAHUH TIPU
pelIeHnH 33724, BO3HUKAIOININX B MOCIEAyOmeld MpodecCHOHaTbHON AeSITENbHOCTH.

OcBocHue COACPIKAHUMA y‘-ICGHOﬁ JAUCIMITIIMHBI (((l)PI?.HKﬂ» obecnieunBaeT JOCTHXXCHHC
CTYACHTAMHM CICAYIOIIUX pPe3yJbTaTOB!

¢ JUYHOCTHBIX:



— YyBCTBO TOPJOCTH U YBAXEHHUS K UCTOPUU U JOCTHXKEHHUSIM OTEYECTBEHHOW (U3UUECKOI
HayKH;, (U3UYECKH TPaMOTHOE MOBEACHUE B MPO(ECCHOHATBHOW NESITENBHOCTH U OBITY MpH
oOpaleHny ¢ MprUOOpaMK U YCTPOMCTBAMU;

— TOTOBHOCTh K TPOJO/DKCHHIO O0pa30BaHHs M TOBBIMICHHS KBATM(GHKAIUU B H30paHHOM
npoeCCUOHATIBHOMN JCITEIbHOCTH U 00BEKTUBHOE OCO3HAHKME POJIH (DU3UUCCKUX KOMITCTCHIIUM
B 3TOM;

— YMEHHE HCHOJb30BATh JOCTH)KEHUS COBPEMEHHOW (u3nueckod Hayku H (PU3HUECKUX
TEXHOJIOTUH /Il TOBBIMICHUS COOCTBEHHOTO HWHTEIUICKTYaJbHOTO Ppa3BUTHS B BbIOpAHHOI
po(hecCHOHANTLHOM e TEIIbHOCTH,

— yYMEHHE CaMOCTOSTEJIbHO J00BIBaTh HOBBIC I ceOs (pu3nyecKkue 3HAHUS, MCHOJB3YS IS
3TOTO JIOCTYIHbIE HCTOYHUKH WH(POPMAIINH;

— YMEHHE BBICTPaNBaTh KOHCTPYKTUBHBIC B3aMMOOTHOIIICHUS B KOMAH/IE 10

pElIeHUI0 00IIUX 3a/1a4;

— yMEHHE YIpaBJATh CBOCH MO3HABATEIBHOMN JEATEILHOCTHIO, TPOBOIUTL CAMOOIIEHKY YPOBHS
COOCTBEHHOTO MHTEIUICKTYaJIbHOT'O Pa3BUTHUS;

* MeTanpeJIMeTHbIX:
— HCIMOJb30BAaHUE PA3NIMYHBIX BHJIOB [M0O3HABATEIBHON JIEATENBHOCTH I pelIeHHs (HU3MUECKUX
3a/a4, MPUMEHEHHE OCHOBHBIX METOJIOB TMO3HAHMS (HAOJIOJIEHUS, OIUCAHUS, HU3MEPEHUS,
9KCIIEPUMEHTA) AJI U3YYCHHUS PA3IMUHbIX CTOPOH OKpYKaloIleH AelCTBUTEIHHOCTH;

—  HCHOJb30BAaHUE OCHOBHBIX HMHTEJUIEKTYaJbHBIX  ONEpaluil: IIOCTAaHOBKM  3ajayd,
dbopMynupoBaHUS THUIOTE3, aHalM3a W CHHTE3a, CpaBHEHHs, 0000IIeHHus, cUcTeMaTU3alluu,
BBISIBJICHUSI NIPUYUHHO-CIIEACTBEHHBIX CBSI3€H, MOMCKAa aHAJIOroB, (OPMYJIUPOBAHUS BHIBOJIOB
JUTSL U3YYEHUST PA3IMYHBIX CTOPOH (pu3Mueckux OOBEKTOB, SIBJCHHUM U MPOLIECCOB, C KOTOPHIMU
BO3HUKAET HEOOXOUMOCTh CTAIKMBATHCS B MPOPECCHOHAITBHOM cdepe;

— YyMEHHEe FeHepUpOBaTh UJEH U OMPEIENATh CPEJICTBA, HEOOXOAUMBIE JIJISl UX peallh3allli;

— YMEHHE HCIIOJIb30BaTh PA3JIMYHbIE MCTOUYHUKHU [UIS TONXyYeHUs (hu3ndeckod uH(pOpMaIuH,
OLICHUBATh €€ JOCTOBEPHOCTD;

— YMEHHE aHaJIU3UPOBATh U MPEACTABIATh HH(OPMALIMIO B Pa3JIMYHbIX BUJAX;

— yMeHHe MyOJUYHO NPEJCTaBIATh pE3yJNbTaThl COOCTBEHHOIO HCCIIEIOBAaHUS, BECTH
JUCKYCCUM, JIOCTYITHO W TapMOHUYHO coOdYeTas coJepKaHhue U (QOpMbl MPEACTaBIIEMOMN
uHpOpMaInH;

* IpeAMETHBIX:

— c(hOpPMUPOBAHHOCTb MPEJICTAaBICHUM O POJIM U MecTe (PU3MKU B COBPEMEHHOM Hay4HOU
KapTHHE MHpa; MOHMMaHHe (U3UYECKOM CYIIHOCTH HalirogaeMblx BO BceeneHHOU siBieHMIA,
ponu Gu3uku B (HOpMHpPOBAHUM KpPyro3opa W (yHKIMOHAIBHOW TPaMOTHOCTH ueJlOBeKa s
pEILIEeHUs MPAKTUYECKUX 3a/1ay;

—BJIaJICHHE OCHOBOIOJIATAIOIUMHI (U3UUECKUMHU MOHATHIMH, 3aKOHOMEPHOCTSIMHU, 3aKOHaMU U
TEOPUSIMU;

- YBEPEHHOE HCTI0JIb30BaHUe (PU3NUECKON TEPMUHOJIOTUN U CUMBOJIUKH;

— BIQJICHHE OCHOBHBIMH METOJaMH HAY4YHOTO IIO3HAHHUS, HCIHOJb3yeMbIMU B (HU3HKE:
HaOJII0/IEHUEM, OITUCAHUEM, U3MEPEHHEM, FIKCIIEPUMEHTOM;

— yMeHus 00pabaThIBaTh pe3ysIbTaThl H3MEPEHHH, 0OHAPYKUBATh 3aBUCUMOCTh

MeXy PU3NYECKUMU BEIMYUHAMU, OOBSCHATDH MOJyYE€HHBIE PE3YJIbTAThl U JeJIaTh BHIBOIBI;

— c(OpMHUPOBAHHOCTb YMEHUS pelIaTh PU3NIECKUe 3a/1a4H;

— c(hOpPMUPOBAHHOCTh YMEHHUSI NPUMEHATH IOTYYEHHbIE 3HAHUS ISl OOBSCHEHUS YCIOBUN
npoTeKaHus (U3NYECKUX SBICHUH B IpHpojie, MpodeccHoHaNbHOU cdepe M JUIsl MPUHATUS
MPAKTUYECKUX PEIICHUI B TOBCETHEBHOM KU3HU;

— c(hOpMHPOBAHHOCTh COOCTBEHHOW MO3MIMU MO OTHOLIEHHIO K (hu3ndeckoil nHpopMaru,
MOJIy4a€MOU U3 PA3HBIX NCTOYHHUKOB.



B pesynprate oCBOEHUS MUCHUIUIMHBI (POPMHUPYIOTCS KOMIIOHEHTHI CIEIYIOUUX 0Ouux
Komnemenyui 00y4aroIerocs:

OK 01.

OK 02.

OK 03.

OK 04.

OK 05.

OK 06.

OK 07.

OK 08.

OK 09.

OK 10.

OK 11.

Bribupath ciocoOsbl perieHus 3aaa4 npodecCHoHaIbHON JesITeIbHOCTH,
IIPUMEHUTEIBHO K Pa3JIMYHBIM KOHTEKCTaM.

OcymiecTBIsATh NOUCK, aHATIN3 U WHTEPIPETalNi0 HHPOPMALUU, HEOOXOAUMOi
JUIs1 BBIITOJIHEHUS 33124 IPO(PeCCHOHATbHOMN e TeIbHOCTH.

[TnanupoBaTh 1 peain30BBIBATH COOCTBEHHOE MPOPECCHOHATBHOE U TMYHOCTHOE
pa3BUTHE.

PaboTaTh B KOJJIEKTHBE U KOMaH/E, 3PPEKTHBHO B3aUMOJICHICTBOBATH C
KOJUIEraMH, PyKOBOACTBOM, KJIMCHTAMH.

OcCy1IecTBISTh YCTHYIO U TUCbMEHHYIO KOMMYHHUKAIMIO HA TOCYJapCTBEHHOM
A3BIKE C YUETOM OCOOEHHOCTEH COLMANbHOIO U KYJIBTYPHOI'O KOHTEKCTA.
[TposABAATE Ipak1aHCKO-NIATPUOTUUYECKYIO MO3UIINIO, IEMOHCTPUPOBATH
OCO3HaHHOE [TOBE/IEHUE HAa OCHOBE TPAJAULIMOHHBIX 00IE€YEI0BEYECKUX
LIEHHOCTEHN.

CopnelicTBOBaTh COXPaHEHUIO OKPY KaIOIIEH Cpesibl, pecypcocOepexeHuto,

3¢ HEKTUBHO AEHCTBOBATH B UPE3BBIYAWHBIX CHTAYLIUSX.

Vcnonb30Bathk cpecTBa (PU3NUECKON KyJIbTYpBI AJIsl COXPAHEHUS U YKPEIUICHHS
3II0POBBSI B IIpoIiecce MPOPecCHOHATBHOM IEATENBHOCTH U TIOJICPIKAHHS
HE00X0AUMOT0 YpOBHS (PU3UYECKON MOATOTOBKH.

Hcnonp30BaTe HHPOPMAITMOHHBIE TEXHOIOTUU B PO(ECCHOHATBHOM
JESATEIBHOCTH.

[Tonp30BaThest MPOQECCHOHANBHON TOKYMEHTAUEH Ha TOCY/IapCTBEHHOM U
UHOCTPAHHOM SI3bIKE.

[TnanupoBaTh NpeANPUHUMATENBCKYIO AESITENBHOCTD B IPO(PECCHOHAIBHOM

chepe.

1.4. Konn4ecTBOo 4acoB Ha OCBOCHHE IPOrPaMMBbl y4eOHOM TUCHUIVINHBI:
MaKCHUMaJbHON y4eOHOU Harpy3ku oOy4aromerocs - 181 gacos, B ToM umcie:
00s13aTeNIbHON ayTUTOPHOM yueOHO Harpy3ku oOydatomierocs - 121 gacos;
CaMOCTOSITeNIbHOW paboThl oOyyaromierocst - 60 gacos.



2. CTPYKTYPA U COAEPXKAHUE YUEBHOM JUCIIUILINHBI

2.1. O0beM yueOHOI JMCHMIIJIMHBI M BUABI Y4e0HO# padoThl

Buj yueOHoit padoThI

O0beM yacoB

MaxkcumanbHas yyeOHas Harpys3ka (Bcero) 181
Oos3aTesibHAsI Ay IUTOPHAS YUyeOHasi Harpy3Ka (Bcero) 121
B TOM YHUCIJIE:

JIEKIIUU 41
nabopaTopHbIe padOThI 40
IIPaKTUYECKUE 3aHATHS 40

CamocrosiTejibHas padoTa o0yuaroierocs (Bcero) 60
B TOM YHUCIIE:

camocTosITeNIbHasl paboTa MO MOATOTOBKE pedepaToB M MHAMBHUIYAIbHBIX 20
IIPOECKTOB

BHEAYJUTOPHAS CAMOCTOsITENIbHAs paboTa 40
HtoroBas arrecrauus B popme IK3aMeHa




2.2. TemaTu4ecKuil IVIaH U COJlep:KaHue YUeOHOW AU CHMIIIMHBI OU3UKA

HaumeHoBaHue Copaeprxanue yued0HOro MaTepHaJia, JIaGopaTopHbie padoThl H MPAKTHYECKHE 3aHATHS, Oo0bem YpoBeHb
pa3/1esoB U TeM camMocTosiTe/IbHasi padoTa 00y4yaloluxcs, KypcoBasi padora (IIpoeKT) 4yacosB O0CBOEHHUA
1 2 3 4
BBenenue Beenenue 2 _I
ConepxaHre y4eOHOTO MaTepHaia: 2 1,2
du3uka — QyHIaMEHTAIbHAS HAayKa O IPUPOJIE.
ECTCCTBGHHO'HayLIHI:Jﬁ MCTO/ IIO3HAaHHA, €TI0 BO3MOXHOCTHU U I'PaHULbI IPUMEHUMOCTH.
9KCHCpI/IMCHT n TCOpUA B IMPOLCCCE MO3HAHUA MPUPOIBI. MOI[CJII/IpOBaHI/IC (1)I/I3I/I‘ICCKI/IX SIBIICHUM U IIpoUECCOB. Pomab
SKCIIEPUMEHTA ¥ TEOPUH B MPOIIECCE TO3HAHS IPUPOIBI.
Ousuueckas BenmuuwmHA. [lorpemHocT wW3MepeHni (u3muecknx BenmnunH. Duzndeckue 3aKOHBL. | paHUIIBI
MPUMEHUMOCTH (U3NYECKUX 3akoHOB. [loHATHE O (u3MUeckoil KapThHE MuUpa. 3HaueHHe (QHU3MKH MPH OCBOCHHUH
mpodeccuit CI10 u cnermansHOocTe#t CI10.
Pazpen 1. Mexanunka 34
Tema 1.1 1. Kunematuka 8 _
KunemaTuka Coneprkanne yu4eOHOTO MaTepuaa: 2 1,2
Mexanndeckoe apwkeHue. Cucrema orcuera. MartepuanbHas Touka. Tpaektopus. [lyte u nepemerienue. CKOpOCTb.
PaBHOMepHOE TpsMonmHeiiHOe nBmxkeHue. | paduueckoe mpexacraBieHune ABMWKEHHS. OTHOCHUTENHHOCTh JBHKCHUS.
[lepemennoe nBmxkenune. CpemHsiss CKOpPOCTh. PaBHOyCKOpeHHOe TpsMoinMHEHHoe mABwxkeHue. ['paduueckoe
npeacTaBienne aBmwkeHns. CBoOOIHOE TaZieHNe Tell. Y CKOPEHHE CBOOOJHOTO TajeHus. J[Brkenne Tena, OpomeHHOTro
BEPTHKAIBHO BBepX. JIBIKEHUE Tela, OPOIIEHHOTO TOPU30HTAIBHO U O] YIJIOM K TOPU30HTY. PaBHOMEpHOE JBIKEHUE
10 OKPYXHOCTH. JIMHEMHAs U yIiI0Bask CKOPOCTU. Y CKOPEHHE TP PABHOMEPHOM JIBUXKEHUU T10 OKPY’KHOCTH.
JlaboparopHas padora: OnpeaencHue yCKOPSHUs IBUKCHHS TEJa. 2
[IpakTuueckue 3aHATHS: 2
Kunematuka IMMOCTYIATCJIbHOTO U BPpalllaTCIIbHOI'O ABMKCHUS.
KonTponbhas pabora
CamocrosTenbHas paboTa 00yJaromuxcs: PensaTHBUCTCKYIA 3aKOH CKOpocTed. [IpuHIUIT COOTBETCTBUS. 2
Tema 1.2 /lunamuka 2. JInnamMuka 10




Coneprkanue y4eOHOT0O MaTepuaa; 2 1,2

ITepBrrit 3akon HeroTtona. MHepnmansHble cucTeMbl oTcuera. [IpuHIum otHOocHTenbHOCTH [ammmmies. Macca. Cuira.

Bropoii 3akon Helotona. Tpetmii 3akoH HpioTona. ['paButanmumonHble cumbl. 3aKOH BCEMHUpPHOTO TsroreHus. Cuna

TsoKecTH. Bec Tema. J[BmkeHHMe IUTaHeT M MCKYCTBEHHBIX CITyTHHKOB 3emum. [lepBas kocmudeckas ckopocTs. Cria

ynpyrocta. 3akoH ['yka. Cuna tpenus. Bunsl tperns. Koaddumment tpenus. [IBimkeHne Tena ¢ y9eTOM CHITBI TPEHHS.

JlaGopatophas pabora: M3MepeHne Macchl Tena METOJIOM THAPOCTATHYECKOTO B3BEILIMBAHUSI. 2

[IpakTHyueckue 3aHATH: 4

JlmHaMuKa MOCTynaTeaIbHOTO M BPalaTeIbHOTO ABIDKEHIS

CamocTrosiTensHas padota oOyuaromuxcs: [IoHsATHE peNITUBICTCKON Macchl (3aBUCUMOCTh MacChl OT CKOPOCTH) 2
Tema 1.3 3akonbl 3. 3aKoHBI cOXpaHeHHUs] B MEXaHHKe 8
COXpaHEeHHUs B Copeprkanne ydeOHOTO MaTepuraia: 2 1,2
MexXaHUKe. . Ummynec Tena. 3akoH coxpaHeHHs1 UMITyJibca. PeakTuBHOE ABKeHHE. MexaHuueckas pabora. MomiHOCTb. DHeprusl.

Kunerndeckast 1 moTeHIIMANIbHAS SHEPTHUHU. 3aKOH COXPAHEHUSI MEXaHUIEeCKOH SHEPTHH.

Jlaboparopras pabora: M3mepenne kodddunrenTa TpeHUs CKONBKEHHUS ¢ TTOMOIIBIO 3aKOHA COXPAaHEHUS SHEPTUH. 2

[IpaKTUYECKOE 3aHATHE: 2

3aK0H COXpaHEHUS UMITYJIbCa. 3aKOH COXPAaHEHHS SHEPTHH.

KonTponbHas padora

CamocrosTenbHas pabora o0y4aromuxcs: COOTHOIICHHUE MEKIY TOJTHON SHEPTUEH U UMITYJIbCOM YaCTHIIbI, 2
Tema 1.4 CraTuka, 4. CraTuka, THIPOCTATHKA. 8
THAPOCTATHKA. Coneprkanne yq4eOHOTO MaTepuaa: 2

MoMeHT CHITBL. Y CITOBUS PAaBHOBECHS TeJl, UMEIONTUX OCh BparmieHus. [laBnenue. 3akon [lackans ist >KUIKOCTEH U Ta30B.

Bapomerpst u MoHomeTpel. CooOmraromuecs cocynbl. [lpummm ycrpoiicTBa THIpaBIAYecKoro npecca. ATMochepHoe

namieHue. M3meHenue atMoc()epHOrO JABJICHHS C BBICOTOH. ApXMME0Ba CHja IS JKUIKOCTEH M Ta30B. YCIIOBHUS

IJ1aBaHUA TCJI HAa TIOBEPXHOCTH XKUJAKOCTH.

JB>keHue )KUAKOCTH 0 TpyOaM. 3aBUCUMOCTD AAaBJICHUS JKUAKOCTH OT CKOPOCTH €€ T€UEHHUSI.

JlaboparopHas padora: OnpezencHue MOBEPXHOCTHOIO HATSDKEHUS JKUIKOCTH. 2

[paKTUYECKUE 3aHATHS: 2

Craruka, rupocTaTuKa

CamocrosTenbHas pabora o0y4aromuxcs: [IpocTbie MeXaHU3MBI M X UCIIOJb30BaHKe. 3akoH JlajibToHa. 2
Paznen 2. MouJgexkyasipHas Gu3uka 1 TEpMOAUHAMUKA 32
Tema 2.1 OcHOBBI 1. OcHOBBI MOJIEKYJISIPHO — KHHETHYECKOii Teopum 5
MOJIEKYJISIPHO — ConeprkaHue y4eOHOTo MaTepuasa: 2 1,2




KHHETHYECKOH
TEOPHH

OnbITHOE 00OCHOBAaHHE OCHOBHBIX MOJIOKCHUH MOJEKYISIPHO — KHMHETHYECKOHM Teopuu. Macca M pa3mep MOJEKYIL
Uucno Asoraapo. bpoyHoBckoe nBmxkeHwe. BzanmoneiictBue Monekyn. Mnpeanpnbrii ra3. OCHOBHOE ypaBHEHHE
MOJIEKYJISIPHO — KUHETHYECKOH TEOpUH UAeaIbHOTO ra3a. Temmeparypa u ee uaMepeHue. AOCOMIOTHAs TeMIepeaTypHas
mkana. FM3MepeHue ckopocTeil MOJIEeKyII.

IIpakTHueckoe 3aHATHE:
OCHOBBI MOJIEKYJIIPHO — KHHETUYECKON TEOPUU Ta3a

CamocrositenbHas pabora ooygaromuxcs: Onpit Llltepra. Pactipenenenre MoeKy IO CKOPOCTSIM.

Tema 2.2. YpaBHeHHe
COCTOSIHUS
UeaabHOro rasa.
H3onpoueccsl.

2. YpaBHeHHe COCTOSIHUSA MIeaJIbHOro raza. M3ompoueccsl.

Coneprkanue yueOHOro Marepuana:
YpaBHEHHE COCTOSIHHA HIealbHOTO Ta3a (ypaBHeHHue MeHeneeBa — Knaneiipana). YHuBepcanbpHas ra30Bas MOCTOSHHAS.
Nzorepmudeckuii, n3006apHbBI, H30XOPHBIN MPOIIECCHI.

JlaboparopHas padora: M3yueHue n3o00apHOro mnpouecca.

[IpakTuueckoe 3ansTue:
N3onponeccsl.

CamocrositensHas padota oOyuaromuxcst: [lonstue Bakyyma. llkana ®@apenreiira.

Tema 2.3 TenoBblie
ABJeHus. BiaxkHocTh
BO3/yXa.

3. TenioBble siBJIeHUsI. BiiaxkHOCTH BO3AyXa.

Coneprkanne yq4eOHOTO MaTepuaa:

Buytpennsis snerpus. KonnyectBo Temnorsl. TermnoemMkocTs BeriecTBa. PaboTa B TepMOJMHAMUKE. 3aKOH COXPaHEHUS
SHEPrUM B TEIUIOBBIX Mpoleccax (MEPBBI 3aKOH TepMOIWHAMHKH). [IprMeHeHre mepBoro 3aKkoHa TEPMOIWHAMHUKH K
pa3auuYHBIM IpolieccaMm. AnuabaTHbIM mporecc. Mcnapenue u koHjeHcanus. HachllleHHbIC M HEHACBIIICHHBIE Taphbl.
Kunenwue xxunkocreif. 3aBUCUMOCTh TEMITEPATYPHI KUIICHHSI OT AaBJICHHs. BIaXHOCTH BO3MyXa.

JlaGoparopnas padota: OnpenesneHre OTHOCUTEIbHOM BIa>KHOCTH BO3AyXa.

[IpakTHueckoe 3aHsTHE:
TeroBsle pouecchbl

CamocrosTenbHas pabora o0y4arormmxcs: u3nueckuii CMBICIT MOJISIPHOM ra30BOM TTOCTOSTHHOM.

Tema 2.4 TenyioBbIe
JIBHUTATEJIHN

4. TenyioBbIe IBUTATEJIH.

Coneprxanre yaeOHOTO MaTepuraia;
IIpunnun aeiictBus TernoBbix aeurateneid. KIIJ] TermnoBbIx qBUraTeneit U ero MakCUMallbHOE 3HaYCHUE.

[IpakTHueckoe 3aHsTHE:
TennoBrle nBUTATEIN

CaMocTosTeIbHas pa60Ta 06yqa}0mnxc;1: XOJ'IOI[I/IIIBHBIC YCTaHOBKH. Ponsb TemmoBsix ,I[BI/IFaTCJ'ICf/i B XXHN3HH YCJIOBCKA.

Tema 2.5 CBoiicTBa

5. CBoiicTBa TBepAbIX U KHMIAKHUX TeJI




TBEPABbIX U KHIKUX Coneprkanue y4eOHOT0O MaTepuaa; 1 1,2
TeJ IToBepxHOCTHOE HaTsDKEHHE >KHAKOCTEH. Cuiia MOBEpXHOCTHOTO HaTskeHws. CmadnBaHue. KammimspHble sBISHIS.
Kpucrannmueckue u amopdusie Tena. CBOHCTBa TBEpABIX Tel. YTpyrue aedhopmanuu.
[IpakTHueckoe 3aHsTHE: 2
CBo¥iCTBa TBEPABIX U JKUIKUX TEIN
CamocTrosiTensHas padota oOyuaromuxcs: Kanumisipasle siBIEHUS B IPUPOJIE, ObITY U TexHUKe. [1naBienue u 2
kpuctammm3anyst. Cyomumarust 1 AecyoruMartis.
Pazpen 3. DJIEKTPOAMHAMHUKA. 34
Tema 3.1 1. DnekTpocTaTnka 11
DJIEKTPOCTATUKA Copeprkanne ydeOHOTO MaTepuraia: 2
OnexTpudeckuiil 3apsa. Blaumoneiictsue 3apsokeHHBIX Tell. 3akoH KyroHa. 3akoH coXpaHeHHS IIEKTPHYECKOTO 3apsiia.
OnekTpuyeckoe mone. HampsKeHHOCTh DIEKTPUYECKOTO MOJs. DIEKTPUUECKOe Ioje TodeuHoro 3apsna. [lpuHimm
cyneprio3uuuu nojiei. IIpoBoAHUKN B 3J€KTpUUECKOM MoJie. JIUAIEKTPUKH B AIEKTPUUECKOM mone. JuanekTpuueckas
MPOHHULIAEMOCTh. PaboTa 3leKTpocTaTHYEeCKOro MoJisl MPH TepeMelieHun 3apaaa. [loTeHuan u pa3HocTh MOTEHIIMAIOB.
[orennman monst touewyHoro 3apsiaa. CBs3p MEXAYy HANPSHKCHHOCTBIO 3JIEKTPOCTATHYECKOTO TMOJII M Pa3sHOCTHIO
MMOTEHIIUAIOB. DJIEeKTpoeMKOoCcTh. KoHeHcaTopel. EMKOCTB TIIOCKOT0 KOHACHCATOpa. DHEPTHUS AIEKTPHUIECKOTO TTOJISL.
JlaboparopHas pabdora: OnpeneneHre MEKTPUISCKON eMKOCTH KOHIEHCATOPA. 2
[IpakTHdeckre 3aHATHUS: 4
3akoH Kynona. DnexkTpuyeckoe Mmojie ¥ ero XapaKTepUCTHKH.
OnexTpoeMkocTb. KoHIEHCATOPEI.
CamocrosTenbHas pabora oOydaromuxcs: [lonspuzaius Tu3IeKTPUKOB. DIEKTPOCTaTUIECKas 3alllnTa. 3
Tema 3.2 3akoHbI 2. 3aKOHBI MOCTOSIHHOTO0 TOKA 12
MOCTOSIHHOTO TOKA ConepxaHue yueOHOTO MaTepHaa: 2
Onekrpuyeckuit Tok. Cuia Toka. 3akoH Oma 1i1s yuactka uenu. ConpoTuBieHue NpoBoAHUKOB. [locnenoBarensHoe U
napajielbHOe COeTUHEHUE MTPOBOTHUKOB. DIIEKPOIBIKYINas cuia. 3akoH Oma st mostHoM 1ieni. PaboTa n MoIHOCTh
TOKa
JlaboparopHas pabora: M3ydeHue mociae10BaTelIbHOTO ¥ MapajlieIbHOr0 COSTUHEHUS POBOTHUKOB. 2
JlaboparopHas pabora: OnpejaeneHue 3./1.C. © BHyTPEHHET0 COMPOTUBJICHHSI HCTOYHHMKA JICKTPUYCCKON SHEPTUH. 2
JlaGopartophas pabora: M3mMepeHne MOITHOCTH JIaMIIbl HAKAJIMBAHUSI. 2
[IpakTuueckoe 3aHsTHE: 2

3aKOHBI ITOCTOSIHHOI'O TOKa




CamocrosiTensHas pabota obyuaromuxcs: [lonstue o ceepxmnpoBogumoctu. [IpaBuna Kupxroda. Ycenosue nomydeHus 2
MaKCHMaJIbHON MOITHOCTH BO BHEIITHEH LIEIH.
Tema 3.3 MarantHoe | 3. MarunTHOe moJje. DIeKTPOMArHUTHAA HHAYKIHSA. 11
noJie. Conepxanue y4eOHOTO MaTepHana: 2
DJIeKTPOMATHUTHASA MarautHoe B3amMOJAEHCTBHE TOKOB. MarHuTHoe moje. Wuayknms marHuTHOro mois. Cwuia, JeicTByromas Ha
HHAYKIHS. MPOBOJHHUK C TOKOM B MarHUTHOM moJjie. 3akoH Amriepa. JlelicTBe MarHUTHOTO MOJS Ha ABWXKYyIIMKcs 3apsn. Cria
Jlopenma. MarauTHBIE CBOWCTBA  BEIIECTBA. OJJEKTPOMATHUTHAS HMHAYKIWS. MAarHWTHBIM TOTOK. 3aKOH
anekTpoMarHuTHO# nHaykwH. [lpaBuio Jlenna. SBnenne camonuaykimu. MHAYKTUBHOCTD. DHEPTUS MAarHUTHOTO TIOJIS.
JlaGoparopHas pabora: M3yueHre HHAYKIIMA MarHUTHOTO TIOJIS. 2
JlaboparopHas pabora: M3mepeHne HHIYKIIUH MAarHATHOTO TIOJISI HA OCH COJICHOHIA. 2
[IpakTHueckoe 3ansTHe: 2
MarunuTHOE 1oie. DIeKTPOMarHuTHas UHIYKITUS.
KonTponbHas pabora
CamocrosTenbHas pabota o0yJaromuxcs: Pojas MarHUTHBIX TIOJIeH B sBNeHUX, mpoucxoasammx Ha Conane. ComHedHas 3
AKTHUBHOCTB.
Paznen 4. Konedanus u BOJIHBI 23
Tema 4.1 1. Mexanu4eckue K0J1e0aHUsI H BOJTHBI 8
MexaHnuueckue Copneprxkanne yqeOHOro MaTepuraia: 2
KOJIe0AHHS M BOJTHBI lapmonnueckue konebanusa. AMIUIMTYA, TEPUOA M YacToTa KoyeOaHuit. Martemarndeckuii MasTHuK. llepumon
KosnebaHuil Mmatemaruueckoro MasTHuka. Konebanus rpysa Ha npyxuse. lIpeBpaiieHne sHepruu Npu rapMOHUYECKUX
KoseOaHusix. BeiHyxaeHHble KoieOanus. Pe3onanc. [lonstue o6 aBrokonebanmsx. PacmpocTpaHeHne MeXaHUYEeCKHX
BOJIH B ynpyrux cpenax. CKopocTb pacnpocTpaHeHus: BoiHbl. JlnuHa BosiHbl. [lomepednble M HpOJOJBHBIE BOJHBI.
3ByKOBbIe BOJTHBI. CKOPOCTB 3BYyKa. | pOMKOCTB ¥ BBICOTa TOHA.
JlaboparopHas padora: OnpezaeneHue yCKOPEHHsI CBOOOIHOTO MaJeHUS ¢ MOMOIIBI0 MATEMaTHUYECKOTO MasSTHHKA. 2
[IpakTuueckue 3aHATHUS: 2
MexaHndeckue KojaeOaHUsI U BOJIHBI
CamocrosTelbHas pabora ooy4aroruxcsi: CKOpOCTh U YCKOpEeHUE Koieooneiics Touku. MaTepdepeHius u 2
IuQpaxys BOJTH.
Tema 4.2 2. JNeKTPOMArHUTHBIE K0J1e0aHUsI U BOJIHBI 6
Quexktpomarnutubie | Comepikanne yueOHOTO MaTepHana: 2 12

KO0J1e0aHHUS ¥ BOJHDLI

CBOOOJHBIE DIEKTPOMAarHUTHBIE KoyieOaHWs B KOHType. [IpeBpamieHne 53HEprMuM B KOJIEOATEILHOM KOHTYpE.
CoOcTBeHHas yacToTa KojeOanuii B koHType. I1Ikana 31eKTpOMarHUTHBIX BOJIH.




Jlaboparopnas pabora: M3yueHre 3aTyXaronmx MarHUTHEIX KoJIeOaHUH.

CamocrosTenbHas padota o0y4arormmxcs: CeKTp IeKTpoMarHuTHIX BoJiH. Pagno u CBY-BouHBL.

Tema 4.3
Ilepemennbli
JIEKTPUYECKUI TOK

3. [lepeMeHHBII 3JIEKTPHYECKUH TOK

Copeprkanne yqeOHOTO MaTepraia:
I'enepatop mnepemeHHoro Toka. JleWCTBYyOIIEe 3HAYCHHUS CHJIBI TOKAa W HANPsSHKCHHS. AKTUBHOE, €MKOCTHOE U
WHAYKTUBHOE CONpPOTHBIICHUS. Pe3oHaHC B anekTpudeckoi 1ernu. [Ipuniun padboTsl TpaHchopMaTopa.

N O NN

JlaGopatophas padora: OnpeneneHue NHIYKTUBHOCTH KaTYIIKH B LETAX EPEMEHHOT0 TOKA.

[IpaKTUYECKUE 3aHATHS: 2

DJeKTpoMarHuTHbIC KojieOaHus U BONHBL. [lepeMeHHBIH TOK.

CamocrosTenbHas paborta oOyqaromumxcs: [lepenaya snexTposnepruu Ha paccrosane. [[pumenenne TpanchopMaTopos. 3
Pazpex 5. OnTtuka 20
Tema 5.1 3axoHbI 1. 3aKoHBI OTPasKeHUA M MPeJTOMJICHHUA CBETA 8
OTpa’KeHHUs 1 Copeprkanne ydeOHOTO MaTepuraia: 2
NpeJoMJIeHHUS CBETA [IpsaMonuHeliHOe paclpocTpaHEeHHE CBeTa. 3aKOHBI OTPaKEHUS W TpesomiieHHs cBeTa. [lokazarenb NperoMIICHUS.

[Monnoe otpaxkenue. [IpenenbHBIA yroy MOJHOIO OTpaKEHHUs. Xon Jiyued B mpusme. [locTpoeHue u300paxkeHHl B

IJIOCKOM 3epKale.

JlaGoparopHas padora: OnpezencHIe MoKa3aTes MPEIOMIICHHSL. 2

[paKTUYECKUE 3aHATHS: 2

3aKOHBI OTPAXEHUSI U TIPEJIOMJICHHS CcBeTa. JIMH3BL.

Kontponbhas pabora

CaMocTosTelbHas paboTa 00yJaroIuxcs: 3aKOHbI OCBEIICHHOCTH. 2
Tema 5.2 JInn3sl 2. JIuH3bI 5

Coneprxkanre yaeOHOTO MaTepuraa; 2

CooOuparoriias 1 pacceuBaroras jJua3bl. DopmMyiia TOHKOH uH3bL. [TocTpoeHne H300paXKeHHiA B JIMH3AX.

JlaGopatopnas padora: OnpeneneHue rIaBHOT0 HOKYCHOTO PACCTOSIHUS M ONITUYECKON CHITBI COOMPAIOIIEH JINH3BI. 2

CamocrositensHast paborta oOyuaromuxcs: @OKycHOE pacCTOSHHE W ONITHYECKAs CHIIa CHCTEMBI U3 JIBYX JIMH3. 1
Tema 5.3 BosiHOBbIE 3. BosiHoBbIe cBoiicTBa cBeTa 7
CBOIICTBa cBeTa ConepxaHue yueOHOTO MaTepHaa: 2 1,2

CkopocTh cBeTa u ee onbITHOe 00ocHOBaHue. Jlucnepcus. IHTephepeHIrs cBeTa U eeNPUMEHEHIE B TEXHUKE.

Hudpakuus ceta. udpakirnoHHas peiieTka.

JlaGopatophas padota: OnpeneneHue ATMHBl CBETOBOW BOJIHBI C TOMOLIBIO TU(PPAKIIHOHHON PEIIETKH. 2




[IpakTuueckue 3aHATHS:
BonHoBEIE CBOMCTBA CBeTa

CamocrosiTensHas pabota obyuaromuxcs: LiBer Tena. Buapl criektpoB. CrieKTpanbHBIN aHaIH3. 1
Paspea 6. KBanToBasi pusuka 16
Tema 6.1 CBeToBBIC 1. CBeTOBBIE KBAHTHI 7
KBaHTBI Conepxanue y4eOHOTO MaTepHaa: 2

dotoaddexT u ero 3axonsl. KBaHTHI cBeTa. YpaBHeHHe DiiHIITeHA A5 poTordpdexTa. [locTosunas [Inanka. CeToBoe

nasnenue. Oneitel [1.H. JIeOenena.

JlaGoparopHas pabora: HaOnroneHnue nHTEpQEepeHIK CBETa M TUPPAKIIUY CBETA. 2

[IpaKTUYECKUE 3aHATHS: 2

®ortoahdexT u ero 3aKoHBI

CamocrosTenbHas padora ooy4arormumxcs: [IpumeHenne hotoadderra B TEXHUKE., XUMUIECKOE JICHCTBUE CBETA U €r0 1

IIPUMEHEHUE.
Tema 6.2. ATOM 1 2. ATOM 1 aTOMHOE AP0 5
aToOMHOe siAPO ConepxaHue y4eOHOTO MaTepHana: 2 1,2

OmnbiT Pezepdopaa mo paccesianto anbgpa — yactuu. Anepuas moxens atroma. [locrynatsl bopa. Ucnyckanue n

MOTJIOIICHUE CBETA aTOMOM. DKCIIEpUMEHTAJIbHBIE METOABIPETUCTPALINY 3apSKEHHBIX YyacTull. PagnoakTuBHOCTE. Anb(ha

-, 0eta — v raMMma — u3nydeHus. [IpoToHBI 1 HEHTPOHBL. DHEPTHUs CBSA3H aTOMHBIX sijiep. SaepHble peakuuu. [lenenne

saep ypasa. SAnepHsiii peaktop. TepMosiiepHbie peakyH.

JlaGopatopHas pabora: 3ydyeHne 3aKOHOB B3aUMOACHCTBHS TOUCUHBIX 3apsiI0B (MOAEIb aTOMA). 2

CamocrositensHast pabota obyuaromuxcs: [lonydeHne pagioakTHBHBIX H30TOIIOB U X MIPHUMEHEHHE. 1
Tema 6.3. dnemeHTbl | 3. DJIeMEHThI TEOPHU OTHOCHTEIbHOCTH 3
TeOpUHU ConepxaHue yueOHOTO MaTepHaa: 1
OTHOCHUTEJILHOCTH [Mpunnun otHOcUTenbHOCTH DifHImTElHa. CKOPOCTH CBETa B BaKyyMe Kak MpeielibHas CKOPOCTh Iepeiadyd CUrHaa.

CBsI3p MEXKIy Maccoi M dHEPTHE.

CamocrositensHast paborta obyuaromuxcs: OTHOCUTENFHOCTh BpEMEHH. 3aMeIJIeHne BPEMEHHU.

1. OBoaronus Beenennoi 1

Paznen 7.




Crpoenue u pasputue Bcenennoil. Hama 3BezgHas cucrema — lamaktuka. [pyrue ramakTuku. beckoHeYHOCTH
Bcenennoii. Ilomstne o kocmosoruu. Pacmmupsirormasicss Bcenmennas. Mogens Topstaeiit Beenmennoit. Ctpoenme u
npoucxoxaeHne ['anakTuk.

OBomtonust 3Be3n. ['unoreza npoucxoxaenus ComHeunoit cucreMsl. Tepmosinepusiii cuntes. [Ipobiaema TepmosiaepHoit
sHepreTuku. DHeprus CoHIIa U 3Be31. IBOIOIHUS 3BE3].

[Ipoucxoxnenne COTHETHONH CUCTEMBI.

JeMoHncTpanuu

ConHeuHast cuctema (MOZETD).

dororpadun MIaHeT, ceNaHHbIe ¢ KOCMHYECKUX 30H/IOB.

Kapta JIyns! u rutaner.

Crtpoenue u 3BoIOIUS BeeneHHOM.

3. CamocrosiTesibHAsI padoTa M0 NOAroToBKe pedepaToB (10KJIAT0B), UHAUBHAYAJIbHBIX IPOEKTOB:

20

Bcero:

181




3. XAPAKTEPUCTHUKA OCHOBHBIX BUJIOB YYEBHOM JEATEJbHOCTH

CTYAEHTOB
Coaepixanue XapaKTepuCTHKA OCHOBHBIX BU/I0B 1eATEJIbHOCTH CTYAeHTOB (Ha
o0y4eHuUs YPOBHe y4eOHBbIX AelCTBHIA)
Beenenne YMeHusi  NOCTAaHOBKM  LENEH  JEATCIIBHOCTH,  IUIAHUPOBAHMS

COOCTBEHHOW JESTEIBHOCTH Ui JOCTHIKEHHS IMOCTABJICHHBIX IIETCH,
IIPEIBUJICHUSI BO3MOKHBIX PE3Yy/IbTaTOB ATUX JEHCTBUM, OpraHu3anuu
CaMOKOHTPOJISI U OLIEHKHU IIOJyYEHHBIX PE3yJIbTaTOB.

PazButue CrmocoOHOCTH SICHO M TOYHO W3JIaraTb CBOM MBICIIH,
JOrM4eCKH OOOCHOBBIBAaTh CBOIO TOYKY 3pEHHS, BOCHPHUHUMATh H
aHAJIM3UPOBaTh MHEHMs COOECETHHKOB, IPU3HABas IPaBO APYroro
YeJloBEeKa Ha MHOE MHEHHE.

[IpousBenenue u3MepeHuss PU3NUECKUX BEJIMYMH U OLEHKA I'PAaHUIIBI
MIOTPEIIHOCTEN U3MEPEHUN.

[Ipencrasnenue rpaHuLbl MOTPENTHOCTEW U3MEPEHUN IIPU TOCTPOECHUHN
rpaduKoB.

YMeHne BBICKAa3bIBaTh TUIOTE3bI JUIsI OOBSCHEHHs HAOII0TaeMBIX
SIBJICHUM.

YMeHnue npemiaratb MOAEIU SIBJICHUM.

VYka3zaHue rpaHull IPUMEHUMOCTH (PU3NUYECKUX 3aKOHOB.

W3noxeHne OCHOBHBIX IIOJIOKEHUH COBPEMEHHOW HAyYHOW KapTHHBI
MUpa.

[IpuBenenne mpuMepoB BIHMSHHUA OTKPHITHH B (DU3MKE Ha Mporpecc B
TEXHHUKE ¥ TEXHOJIOTUH POU3BOJICTBA.

Wcnonb3oBanue MHTepHeTa 115 moucka HHGOpMauu

1. Mexanuka

Kunematuka

[IpencraBneHne MEXaHUYECKOTO JBWKCHHUS Tella YpPaBHEHUSMH
3aBUCUMOCTH KOOPJMHAT U MPOEKIMEN CKOPOCTH OT BPEMEHHU.
[IpencraBieHre  MeXaHWYECKOTO JBIKEHUS Tela TrpadukaMu
3aBUCUMOCTH KOOPJMHAT U MPOEKIUEN CKOPOCTH OT BPEMEHHU.
OrnpezeneHre KOOPAUHAT MPOMJACHHOTO MYyTH, CKOPOCTH M YCKOPEHUS
TeNna Mo rpaukaM 3aBUCUMOCTH KOOPJIUHAT U MPOEKIHI CKOPOCTH OT
BpeMeHu. OrnpejiesieHre KOOpAUHAT MPONJEHHOTO MYyTH, CKOPOCTH U
YCKOpEHHS Teja 10 YPABHEHUSAM 3aBUCUMOCTH KOOPAUHAT U MPOCKLIUM
CKOpPOCTHU OT BPEMEHH.

[IpoBenenue CPaBHHUTEIBHOTO aHajm3a PaBHOMEPHOTO u
PaBHONIEPEMEHHOTO JIBUKEHHM.

VYKazaHue WCMNOJb30BaHMUS TMOCTYNATEIbHOTO M BpallaTEIbHOIO
NIBMOKEHHUH B TEXHUKE.

[IpuoGperenue ompiTa pabOTH B TPYMIE C BHIMOTHEHHEM Pa3TUYHBIX
COIMAJIbHBIX POJICH.

Pa3paboTka BO3MOXXHOW CHCTEMBbI JEHCTBHH W KOHCTPYKIIUH IS
AKCIIEPUMEHTAIBHOTO ONPEAECICHUS KHHEMAaTUYECKUX BETUYHUH.
[IpencraBnenue nHGOpPMAITUU O BUIAX JBUIKEHHUS B BHJIC TAOIHIIBI




3aKOHbBI COXPAHEHUS
B MEXaHUKE

[IpuMeHeHne 3akOoHAa COXPAHEHHUS HUMITyJbCa IS BBIYUCICHUSA
W3MEHEHUN CKOPOCTEH TeJl MPU UX B3aUMOJICUCTBHUSIX.

N3mepenune paboThl CUI U N3MEHEHHE KHHETUYECKON SHEPTUH Tea.
Brruncnenue paboThl CUJT M UI3MCHEHUSI KHHETUYECKOW SHEPTUH Tela.
Brluucnenne noTeHIMAILHON SHEPTUU TEN B TPABUTALIMOHHOM IIOJIE.
OnpeneneHre NOTCHIMATHHON YHEPTHH YIIPYTO 1e(HOpPMUPOBAHHOTO
TeJa Mo U3BECTHOU JieopMaIiH U KECTKOCTH Tea.

[IpuMeHeHHe 3aKOHA COXpaHEHUs MEXAHMYECKOW »HHEpruv Mpu
pacuerax pe3yJbTaTOB B3aUMOACHCTBUM TEN TIPaBUTAUMOHHBIMU
CUJIaMH ¥ CWJIAMH YIIPYTOCTH.

VYka3aHue rpaHul] NPUMEHUMOCTH 3aKOHOB MEXAHUKHU.

VYkazaHnue  y4eOHBIX JUCHUUIUIMH, TPU  H3YYCHHH  KOTOPBIX
WCIIONB3YIOTCS 3aKOHBI COXPAHEHUS

2. OCHOBBI
MOJIEKYJISIPHOM
bu3uKn u
TEPMOJANHAMUKH
OcHOBBI
MOJIEKYJISIPHOM
KUHETHYECKON
TEOPUHU.

Wneanbublii ra3

BrImosTHeHUE SKCTIEPUMEHTOB, CITYKAIIUX JIJISI 000CHOBAHUS
MoJeKyIsipHO-KuHeTHueckoi reopun (MKT).

Pemrenue 3amau ¢ npuMeHEHUEM OCHOBHOTO YPaBHEHUS
MOJICKYJIIPHO-KUHETUUECKOM TEOPHH Ta30B.

Omnpenenenue mapaMeTpoB BELIECTBA B ra3000pa3HOM COCTOSHHUHM Ha
OCHOBAHHWU YPaBHEHUsI COCTOSHUSA UJICATLHOTO Ta3a.

Omnpenenenue mnapaMeTpoB BEIIECTBA B Tra3000pa3HOM COCTOSHUH
MPOUCXOAAIINX TIporieccoB 1o rpadukam 3aucumoctu p (T), V (T), p
(V).

DkcnepuMmeHTanbHoe uccaenoBanue 3asucumoctu p (T), V (T), p (V).
[Ipencrasnenue B Buje rpadukoB H30XOPHOTO, H300apHOTO

Y U30T€PMHUYECKOTO MPOIIECCOB.

Brluucnenue cpenHell KUHETUYECKON SHEPrUU TEIJIOBOTO JIBHXKEHUS
MOJIEKYJI TT0 U3BECTHOM TeMITepaType BEIIeCTBa.

Bricka3biBaHue runoTes A 00bsICHEHUS HAOII0JaeMbIX SIBIICHUM.
VYKka3zaHue rpaHUl] NPUMEHUMOCTH MOJEIN «UACAIbHBIA Ta3» u
3akoHOB MKT

OCHOBBI
TEPMOTUHAMUKH

N3mepenne konmMuecTBa TEIIOTHI B MPOIleccax TEIJIonepeiavuu.
Pacuer komuuecTBa TEMJIOTHI, HEOOXOIUMOTO JUISI OCYIIECTBICHUS
3aJIaHHOT0  Tpolecca C  Terjonepenayeil. Pacuer u3MeHeHus
BHYTPEHHEH OHEPruM TeJi, paldoThl W TIEPENaHHOTO KOJIMYECTBA
TEIJIOTHI C UCIIOJIb30BAaHUEM NIEPBOTO 3aKOHA TEPMOJIMHAMUKH.

Pacuer paboThl, cOBEpIIEHHON Ta30M, IO TpaUKy 3aBUCHMOCTH

p (V).

Brruncnenue paboThl ra3a, COBEPIICHHONW MPU U3MEHEHUH COCTOSHUS
no 3amMkHyToMy nukny. Beruucnenume KIIJ[ nmpu coBepuieHun razom
paboThl B TpOIIecCax M3MEHEHHS! COCTOSHUS MO 3aMKHYTOMY ITHKITY.
OObsicCHeHHE TPUHIIUIIOB ICHCTBUS TETUIOBBIX MAIIHH.

JlemoHCTpanust poiau (PU3UKKH B CO3AAaHUM W COBEPIICHCTBOBAHUU
TEIUIOBBIX IBUTATEICH.

N3noxeHne CyTH IKOJIOTUYECKUX MPOoOIeM, 00YCIOBICHHBIX pabOTOM




TEIJIOBBIX JBUTATENICH U MIPEAJIOKEHUE TTYTH UX PEIICHUS.

VYka3zaHue rpaHuI] MPUMEHUMOCTH 3aKOHOB TEPMOIUHAMUKH.

YMeHue BeCTH Juajior, BBICIYIIMBAaTh MHEHUE ONIOHEHTA,
y4acTBOBaTh B JUCKYCCHH, OTKPBITO BBIPA)KaTh M OTCTAaWBaTh CBOIO
TOUKY

3peHusl.

VYka3zaHue y4yeOHBIX TUCHUIUIAH, IPU U3YYCHUH KOTOPHIX HUCIOIB3YIOT
yueOHbIl MaTepuan «OCHOBBI TEPMOAMHAMHUKI

CaolicTBa mapoB, >KMAKOCTEN, TBEPIbIX TEI.

N3mepenue BIaKHOCTH BO3IyXa.

Pacyer komudecTBa TEIJIOTHI, HEOOXOAMMOTO MJIsi OCYIIECTBIICHUS
mporiecca mepexoja BelecTBa M3 OJHOTO arperaTHOTO COCTOSIHHUS B
Jpyroe.

DKCHEepUMEHTAIBHOE UCCIIEOBAaHUE TEIIOBBIX CBOMCTB BELIECTRA.
[IpuBeneHre NpUMEPOB KANMWJUISIPHBIX SIBJICHUNA B OBITY, MPHUPOJE,
TEXHHKE.

HccnenoBanne MeXaHWYECKMX CBOMCTB TBepAbIX Tel. [IpuMeHeHue
¢bu3nueckux TOHATHMA M 3aKOHOB B  ydyeOHOM  Mmarepuale
podeccCHoHATLHOTO XapaKTepa.

Hcnonws3zoBanne MHTEpHETA 11 TIoMCKa WHpOpMaUKM O pa3padoTKax
Y IPUMEHEHHUSX COBPEMEHHBIX TBEPBIX U aMOP(HBIX MaTepPUAJIOB

3.2neKTpoIMHaMHUKa

3J'IeKTpOCTaTI/IKa

Bbluncnenue cuil B3aMMOJEHCTBUSL  TOYEUHBIX  JJIEKTPUYECKUX
3aps0B.

Beluncnenne HanpsyKEHHOCTH  JJEKTPUYECKOTO MO  OJHOTO H
HECKOJIBKUX TOYEUHBIX DJIEKTPUYECKUX 3apsI0B.

Beluucnenne moreHnumana  JIEKTPUYECKOrO IO OAHOIO |
HECKOJIBKMX TOYEYHBIX WIEKTPUUECKUX 3apsaaoB. M3mepeHune pasHocTH
IIOTEHIUAJIOB.

N3mepenne  sHepruM  DJIEKTPUYECKOTO IO  3apsKEHHOIO
KOHJIEHCATopA.

Boluncnenne  dSHEpruM  DIEKTPUYECKOrO  IOJIA  3aps’KEHHOIO
KOHJIEHCATopA.

Pazpabotka Ij1aHa 151 BO3MOKHOU CXEMBI JNEeNCTBUAN
JKCIEPUMEHTAIIBHOIO ONPEIEIEHUS IIEKTPOEMKOCTH KOHJIEHCATOpa U
JTUAJIEKTPUYECKON MPOHUIIAEMOCTH BELIECTBA.

IIpoBeneHne  CpaBHUTENBHOIO  aHAJIM3a  IPABUTALMOHHOIO U
BJIEKTPOCTATHYECKOTO MOJIEH.

IlocTOsTHHBII TOK

N3mepenne momiHocTH 3nektpudeckoro Toka. Msmepenune OJ1C u
BHYTPEHHETO CONPOTUBIICHNS HCTOYHUKA TOKA.

BelnonHenue pacueToB CUiIbl TOKA U HAIIPSKEHUHN HA y4acTKax
anekTpuyeckux ueneid. O0bsACHEHNE Ha IPUMEpPE FIEKTPUUECKOM 11enu
¢ nByms ucrouHukamu Toka (DZIC), B KakoMm ciyd4ae HCTOYHHMK
AJIEKTPUUECKON SHEPruH paboTaeT B peXUMe reHepaTopa, a B KaKOM
— B peXHUME OTPEOUTEIIS.

OnpeneneHnne  TeMIeparypbl HUTH  HakainuBaHus. l3mepeHue
JJIEKTPUYECKOTO 3apsiJia JIEKTPOHA.




CHsiTHE BOJIbTAaMIIEPHON XapaKTEPUCTUKH JAUO/IA.

[IpoBenenne CpaBHUTENBHOIO aHAJIM3a MOJIYNPOBOJIHUKOBBIX JUOOB
Y TPUOJIOB.

Hcnonws3zoBanne MHTEpHETA /TSl MOMCKA HHGOPMAITH O MEPCIIEKTHBAX
Pa3BUTHS TOJIYITPOBOJHUKOBOM TEXHUKH.

YcraHoBKa NPUYMHHO-CIIEICTBEHHBIX CBSI3EH.

MaruuTHble sBIeHHS V3MepeHue WHIYKIIMM MAarHUTHOTO IOJIS.
Brprunciienne cun, JACHCTBYIOUIMX HA IPOBOJHUK C TOKOM B
MarHuTHOM II0JI€.

Bpruncinenne cwi, AEHCTBYIOIIMX HA  AJIEKTPUYECKHM  3apsij,
JBIDKYIIUICS B MATHUTHOM TI0JI€.

UccnenoBanue SIBIICHUI 3JIEKTPOMATrHUTHOMU WHYKIIWH,
CaMOMHAYKITUH.

Brruucnenue s3Hepruu MarHuTHOTO MOJISI.

OOBsicHEHHE TPUHITUTIA JICHCTBUS AJICKTPOIBUTATEN.

OObsicHeHHEe MPUHIINAIIA ACUCTBUSI T€HEpATOPa IEKTPUUECKOT0 TOKA U
AICKTPOU3MEPUTENBHBIX MPUOOPOoB. OOBSICHEHUE NMPUHIINTIA ACHCTBUS
Macc-crekTporpada, yCKopuTeneil 3apssKeHHBIX YacTHI.

OObsicHeHHE pOJIM MAarHUTHOTO TMOJS 3eMJIM B JKH3HU PACTCHUH,
’KMBOTHBIX, YeJIOBEKa.

[IpuBeneHue nNpPUMEPOB NPAKTUYECKOTO NPUMEHEHUS H3YyYEHHBIX
SIBJICHUH, 3aKOHOB, TPUOOPOB, YCTPOUCTB.

[IpoBeneHue cpaBHUTEIBHOIO aHAJIM3a CBOMCTB JIEKTPOCTATUYECKOTO,
MAarHMTHOTO U BUXPEBOTO JIEKTPUUECKHUX IOJICH.

OObsicCHEHHE Ha PUMEPE MAarHUTHBIX SBICHUH, IOYeMY (QU3UKY
MOHO pacCMaTpUBaTh KaK METAIUCLUILIUHY.

1. Komnebanus

1 BOJIHBI
Mexann4deckue I/ICCJ'Ie,ZLOBaHI/Ie 3aBUCUMOCTH II€pHUOa KoJIeOaHMIT MaTEeMaTHYEeCKOIO
KoJIcOaHHs MasgTHHKA OT €ro JJIMHBI, MaCCbl U aMILJIUTY bl KOJIcOaHMIA.

HccnenoBanue 3aBUCUMOCTH NEepHo/a KojieOaHUH rpy3a Ha Npy>KUHE
OT €ro Macchl M JKECTKOCTH MpYXHUHBL. DBbluncieHune nepuona
KoJe0aHUi MaTeMaTHYeCKOro MAasiTHUKa 10 W3BECTHOMY 3HAUEHUIO
€ro JUIMHBI. BbruncieHne nepuoja xonebaHuil rpy3a Ha NpyXHUHE IO
M3BECTHBIM 3HAYEHUSIM €I0 MacChl U )KECTKOCTH MPY>KUHBI.
Bripabotka HaBBIKOB BOCIIPUHUMATB, aHAIM3UPOBATh,
nepepadaTbiBaTh U IMPEIbABIATh WH(POPMAIMIO B COOTBETCTBUU C
ITOCTaBJICHHBIMH 3aJa4aMH.

[IpuBeneHne npruMepoB aBTOKOJIEOATEIBHBIX MEXaHUYECKHX

cucreM. [IpoBenenue kinaccupuKauy KoiaeOaHU.

VYnupyrue BosHbl VI3MepeHue UIMHBI 3ByKOBOW BOJIHBI 110 pe3yJbTaTaM
HaOoAeHN MHTEp(EepPEeHIINU 3BYKOBBIX BOJIH.

Habmonenue u o0bsicHeHHE sIBJICHUM MHTEphEpeHINHd U AUPPaKIUU
MEXaHWYECKHUX BOJIH.

[IpencraBnenue obnactell MPUMEHEHUS YAbTPa3ByKa U MEPCIEKTUBHI
€ro HCIOJb30BAaHUSA B pa3IMYHBIX OO0NACTAX HAyKH, TEXHUKU, B
MEJULIUHE.

WznoxeHue CyTH  DKOJOTMUECKHMX  MpoOJieM, CBA3aHHBIX  C




BOSHeﬁCTBHCM 3BYKOBLIX BOJIH Ha OPraHu3M 4€JIOBCKa

OnexrpomarautHele | HabGmrogeHnue ocruuiorpaMM rapMOHUYECKUX KOJIEOaHUN CHITBI
KoseOaHus TOKa B LICTIH.
N3mepenue IIEKTPOEMKOCTHU KOHJIEHCATOopa. N3mepenue
WHJYKTUBHOCTh KaTYyIIKH.
UccnenoBanue SBJICHUS 3JEKTPUYECKOTO pe3oHaHca B
IIOCJIEI0BATEILHOM LEIN.
[IpoBenenue  anamorum  MeXay  (QU3MYECKUMH  BEIUYHUHAMH,
XapaKTepU3yOLUMU MEXaHUYECKYIO U 3JIEKTPOMArHUTHYIO
K0J1e0aTeNbHbIE CUCTEMBI.
Pacuer 3HaueHU CUJIBI TOKA U HAIPSKEHUS HA JIEMEHTaX LU
IIEPEMEHHOTI'0 TOKA.
HccnenoBanue npuHouna Jeiicteus tpanchopmaropa. McecnenoBanue
MPUHLHUIIA JEHCTBUSA F€HEPATOpa NEPEMEHHOTO TOKA.
Hcnonp3oBanne MHTEpHETA 17151 TOMCKA HH(DOPMAITH O COBPEMEHHBIX
crocobax mepeaadu AMEeKTPOIHEPTUH
OnextpoMaruutHble | OCylleCTBIEHHE paguonepenadyu u paavonpuemMa. lccneposanue
BOJIHBI CBOMCTB DJIGKTPOMArHUTHBIX BOJH C TOMOIIBI0 MOOMJIBHOTO
TenedoHa.
Pa3BuTHE 1IEHHOCTHOTO OTHOILEHUS K M3y4aeMbIM Ha ypoKax (pU3UKU
00BEKTaM M OCBaMBaE€MbIM BHIaM JAesTenbHOCTH. OObSICHEHNE
MPUHLMIIUAIBHOTO Pa3INyus MPUPOABI YIIPYTUX U 3JIEKTPOMArHUTHBIX
BOJMH. l370KeHHe CyTH OHKOJIOTUYECKUX MPOOJieM, CBSI3aHHBIX C
ANEKTPOMArHUTHBIMU KOJI€OAHUSMU U BOJTHAMH.
OObsicHeHHe POJUM  DJIEKTPOMAarHUTHBIX BOJH B  COBPEMEHHBIX
ncclie1oBaHusAX Beenennon
5. Onrtuka

[Ipupona ceera

[IpumeHeHne Ha TPaKTUKE 3aKOHOB OTPAXKEHUS U TPETIOMIICHUS

CBETAa MPU PELICHUU 3a/a4.

Omnpenenenue CIIEKTPaJIbHBIX TpaHUIl YYyBCTBUTEIBHOCTH
YeJIOBEUECKOIO IJ1a3a.

YMeHue cTpouth n300pakeHusl MPeAMETOB, 1aBaeMble THH3aMHU.
Pacuer pacctosiHus OT TUH3BI A0 U300paKSHHS TIPeIMETa.

Pacuer onTUYecKoi CUIIBI IMH3EI.

N3mepenue poKycHOTO pacCTOSHUS TUH3BI.

HcnbiTanue Moaeneii MUKPOCKOIIA U TEJIECKOTA.

BonHoBBIE cBOMCTBA
CBETa

Habntonenue siBiaeHust UHTEpPEpEeHINU JIEKTPOMAarHUTHBIX BOJIH.
Habmtonenue siBneHus Tudpakiuyuy 3I1eKTPOMarHUTHBIX BOJIH.
HabmtoneHue siBieHus MOJIIpU3alMy JIEKTPOMAarHUTHBIX BOJIH.
W3mepenue 1aMHBI CBETOBOW BOJIHBI 110 pe3yiibTaTaM HaOII0IeHUS
aBneHust uatepdepenuun. Habmonenue siBaeHus IUQPPAKIUN CBETA.
HaGmronenue sBieHuss monspusauuu U Aucrnepcuu ceera. l[louck
pa3nuuuil U CXOACTBA MEXAY AU(PPAKIMOHHBIM U JAUCIEPCHOHHBIM
CIIEKTPaMH.

[IpuBeneHne NmMpuMEpoOB MOSABIECHHS B NMPUPOJAE W HCIIOIb30BAHUS B




TEXHUKE SBJIIEHUH WHTeppepeHunn, Iudpakiuuy, MOJIpU3aluu U
mucrnepcun  cBera. llepeunciieHne MeETOAOB MO3HAHUS, KOTOpHIE
KCII0Ib30BaHbI IPU U3YUYECHUU YKA3aHHBIX SIBJICHUM

6. DieMeHTHI
KBAHTOBOU
¢buzukn

KBanroBag ontuka

Habmonenue ¢orosnextpudyeckoro sddekra. OObsICHEHHE 3aKOHOB
CrosieToBa Ha OCHOBE KBAaHTOBBIX MPE/ICTABICHHUI.

Pacyer MakcuManbHOW KUHETUYECKOI SHEPIHHU JIEKTPOHOB MPH
¢dorosnexTpudaeckom 3 dexre.

Ompenenenne pabOTHl BBIXOAA JIEKTPOHA MO TpaduKy 3aBUCHMOCTH
MaKCUMaJIbHOW KMHETHUYECKOW SHEPTHH (POTOIIEKTPOHOB OT YACTOTHI
cera. Mi3amepeHue paboThl BEIXO/Ia AJICKTPOHA.

[Tepeunciienne TPHOOPOB YCTAHOBKH, B KOTOPBIX IMPHMEHSCTCS
0e3UHEPIMOHHOCTE GoTOdIPPEeKTA.

OOBsicHEHHE KOPITYCKYJISIPHO-BOJIHOBOTO Jyajiu3Ma CBOUCTB (DOTOHOB.
OObsicHeHHE pOJHM KBAaHTOBOM ONTHKM B Pa3BUTHH COBPEMEHHOU
bu3uKy.

duzuka aroma

HabutoieHne nuHelyaTbIX ClIEKTPOB.

Pacuer yacTOTBHI U JUIMHBI BOJHBI UCITYCKAa€MOI'O CBETA IIPU MEPEXOE
aToOMa BOJIOPOZA U3 OJHOTO CTALMOHAPHOTO COCTOSHUS B APYTOE.
OO0bsicHeHre TTPOUCXOKICHUSI IMHEWYATOTO CIEKTpa aToMa BOJIOPOJa
U Pa3JInYus JIMHENYAThIX CIIEKTPOB Pa3IMYHBIX I'a30B.

HccnenoBanue MTMHENYATOTO CIIEKTPA.

WccnenoBanue npuHuna padoThl JIOMUHECIIEHTHOH JIAMITBI.
Habmtonenue u 00bsicHeHHe pUHIINIIA IEHCTBHS Ja3epa.

[IpuBeneHne NpuMepOB UCIIONIb30BAHMSI J1a3epa B COBPEMEHHOMN

HayKe U TeXHHKE.

Hcnonb3oBanue MHTEpHETa U1 TOMCKA HHGOPMALIUU O IEPCHIEKTUBAX
MIPUMEHEHUSI J1a3epa

duzuka aromMHOTrO
sapa

Hab6mronenue tpexoB anbga-gacTuil B kamepe Bunbcona.
PeructpupoBanue SAEpHBIX H3IYYEHUH C TOMOIIBIO CUETYMKA
['esirepa.

Pacuer SHEPTHUHU CBA3HU ATOMHBIX AOECP.

Omnpenenenne 3apsga W MacCOBOIO YHWCIIa aTOMHOTO  SiIpa,
BO3HUKAIOIIETO B PE3yJIbTaTe paJlOAKTHBHOTO pacmaja.

Brruucnenne osHeprum, OCBOOOXKTAIOMIECHCS TPHU PaTUOAKTHUBHOM
pacmane.

Omnpenenenue NPOayKTOB SAEPHON peakinu.

Brruucnenue sHepruu, 0CBOOOXKIAIOMICHCS TPH SIEPHBIX PEAKIIUSIX.
[Tonnmanue MPEeUMYIIECTB U HENOCTATKOB MCIIOJIB30BAHMS aTOMHOM




DHEPrUM M HOHUBHPYIOIIMX H3JIYYEHUH B IPOMBIIUICHHOCTH,
MEIUIIMHE.

WznoxeHnne CyTH  DKOJOTHUECKHMX  MpOOJieM, CBA3aHHBIX  C
OMOJIOTNYECKUM JAECHCTBUEM PAJUOAKTUBHBIX U3JIy4CHHH.

[IpoBenenne KiacCHPUKAIMM  HJIEMEHTAPHBIX  YaCTUI[ IO WX
¢u3MYeCKUM XapakTepUCTUKaM (Macce, 3apsiay, BpPEMEHH IKH3HH,
CIIUHY | T. 11.).

[lonnMaHue HEHHOCTEW HAYYHOTO IMO3HAHMA MHUpPAa HE BOOOIIE JUIS
4eJoBEeYeCTBa B LEJIOM, a U1 KaXA0ro oO0ydYarollerocs JUYHO,
LIEHHOCTEH OBJIAICHUSI METOIOM Hay4YHOIO ITO3HAHUSA JUISl JOCTHXKECHHUS
ycriexa B J1I000M BUJIE TPAKTHYECKON AEATEIbHOCTH

7. DBOJIOINSA

Bcenennon
Crpoenue u Habutonienue 3a 3se3namu, JIyHOM 1 Iu1aHeTaMu B TEJIECKOII.
pa3BuTHE HabntoneHue conHEeYHbIX MATEH C MOMOIIIBIO TEIECKONa U COTHEUHOTO
Bcenennon 3KpaHa.

Wcnonb3oBanue MHTepHeTa Ui morcka U300pakeHUNH KOCMHUYECKUX
00BEKTOB ¥ HH(POPMAIIHK 00 X 0COOCHHOCTSX.

OOcyxzeHne BO3MOXHBIX CLIEHapUeB 3BOMIOIMM  BceneHHOM.
Hcnonb3oBanue MHTEepHETa 1Sl TOMCKA COBPEMEHHOW HH(POPMAIIIH O
paszButuu Bceenennoil. Onenka uHGOpMaIMK C MO3ULUU €€ CBOMCTB:
JOCTOBEPHOCTH, OOBEKTHBHOCTH, TIOJHOTHI, aKTYaJIbHOCTH U T. 1.
DBosronus 3Be3/1. [ umnoTe3a mporcx0okIeHUs! COTHEUHON CUCTEMBI.
Boruncnenne sHeprum, OCBOOOXKIAIOLICHCS TPU  TEPMOSIEPHBIX
PeaKIHsIX.

dopmynupoBKa IpodIeM TEPMOSIIEPHOI SHEPTETUKH.

OObsicHeHrEe BIUSHUS COJTHEYHOW aKTUBHOCTH Ha 3eMITIO.

[loHnMaHWe poOMM KOCMHYECKHX WCCIEAOBAaHUA, WX HAYYHOTO W
HKOHOMHYECKOTO 3HAaYEHUSI.

OOcyxaeHrne COBPEMEHHBIX THIOTE3 O MPOUCXOXKICHUHM COJTHEUYHOU
CHCTEMBI.




4. YCJOBUS PEAJIU3AIIMYA YUYEBHOM JUCIIUILINHBI

4.1. Tpe6oBaHUSI K MUHUMAJIBLHOMY MAaTEePHAIbLHO-TEXHHYECKOMY 00ecredeHuIo
Peanuzamus  yueOHOM IUCHMIUIMHBI TpeOyeT Hauuuus ydeOHOro KaOuHeTra (PU3MKH;
nabopaTopuil.

O06opynoBaHue yueOHOro KaOMHeTa: AEMOHCTPALIMOHHOE 110 Pa3JiesiaM.
Texnudeckue cpeacrtBa oOydeHHs: HOYTOYK, HPOEKTOp, IKpaH, HaOOp JEMOHCTPAIIHOHHBIX
(GMIBMOB 10 pa3zaenam.

4.2. UndopmanuonHoe odecrieueHne o0y4eHnst

[lepeueHbp peKOMEHIYyEeMbIX y4YeOHBIX M3aHUN, HMHTEPHET-PECYPCOB, JIOTOJIHUTEIHLHON
JUTEPATypPhI

Pexomenayemas aureparypa

OcCHOBHBIC HICTOYHUKHU:

1. ®wuswmka. 10 xmacc. Mskumes I'. S., ByxoBues b. b. YueOnuk st o0rieo0pa3oBaTebHBIX
yupexaeHuit. bazosslii u npoduiabHbIN ypoBHH. — M.; [IpocBemenue, 2014, 23 — uzs.,

400 c.: nn.- ISBN 978-5-09-021137-6.

2. ®usuka. 11 xmacc. Msakumes I. f., byxoBue b. b., Uapyrun B. M. VY4eOuuk s
o0uieo0pa3oBarenbHbIX — yupexaeHuidl. ba3oBblii  u HpO(bI/IJH)HI)II/I ypoBHU. — M.;
[pocseienwue, 2014, 23 — uzn., 400c.: (4) 1. ui. — (Kinaccudeckuit kype). — ISBN 978-5-09-
022777-3.

3. Kypc dusuku ¢ npumepamu pemienus 3aaad: B 21. T.1: yuebnux/ T. U. Tpopumona, A. B.
®dupcos. — M.: KHOPYC, 2015 — 584c. ISBN 978-5-406-00339-8

4. Kypc ¢usuku ¢ npumepamu pemienus 3agad: B 21. T.2: yueonuk/ T. U. Tpopumosna, A. B.
®upcos. — M.: KHOPYC, 2013 — 378 c. ISBN 978-5-406-04427-8

5. ®usuka. 3agaunuk. 10 — 11 knaccel. PeivmkeBud A. I1. 17 — e u3g., crepeorun. — M.

Hpoda, 2013 — 192c.: un. — (3agaunuku «Apods»). ISBN 5-7107-7052-3

JlonoTHUTEeIbHbIE HCTOYHUKH:

1. ®wusuka. IMunckuii A.A., I'pakoBckuii I'. ). YueOHMK &7 CTYIEHTOB CpEIHETO
npodeccuonanibHOro oopazoBanus. M.: ®OPYM: MHOPA |, 2013 — 560c.: wi.-(Cepus
«IIpodeccuonanpaoe odpazosanue») ISBN 5-8199-0043-X (DOPYM)

2. ®wuswuka. 10-11 kmaccer. I1L.T. Caenko, B. C. anromenkos, O. B. Kopmynosa u ip — M.
ITpocsemenue, 2014 — 160 c. ISBN 978-5-09-022791-9

HHuTepHer- pecypcnl:

1. www. booksgid. com (Books Gid. DnekrponHas Oubiuoreka).

2. www. alleng. ru/edu/phys. htm (O6pa3oBarensHbie pecypchl MHTepHETA — DH3UKA).

3. https/fiz.1september. ru (yueOHO-MeTOAMUECKAs razeTa «Dusnkay).

4. www. n-t. ru/nl/fz (HoGeneBckue naypeatsl o pusuke).

5. www. nuclphys. sinp. msu. ru (lnepuas ¢pusuka B IaTepHETE).

6. www. college. ru/fizika (ITogroroska x EI'D).

7. www. kvant. mccme. ru (Hay4HO-TIONYJISIPHBINA (U3UKO-MAaTEMATUYCCKHI KypHAT
«KBant»).

8. www. yos. ru/natural-sciences/html (ecTeCTBEHHO-HAYUYHBIH KypHAIT 1T MOJIOACIKH

«I1yTb B HAYKY»).



5. KOHTPO.Ib M OIIEHKA PE3YJIbTATOB OCBOEHHUS YYEBHOM

JTACIATITAHBI

KoHTpoib M oOleHKa pe3yabTaTOB OCBOEHUS Y4E€OHOM JUCLMIIMHBI OCYIIECTBIISIETCS
npernojiaBaTesieM B MpOIecce MPOBENEHUS NMPAKTUYECKUX 3aHATHA M Ja00opaTOpHBIX padoT,
TECTUPOBAHUS, a TAK)KE BBINOJIHEHHsI O0YYarOLMMMCA WHIUBUAYAJIbHBIX 3a/laHUM, NPOEKTOB,

HUCCJIETOBAHUM.

PesyabTaTnl 00yyeHus
(ocBOEHHBIE YMEHHUSs1, YCBOCHHbIE 3HAHUSA)

@DopMbI U METOAbI KOHTPOJISI M
OLIEHKH Pe3yJIbTATOB 00y4eHusl

CdopmupoBaTh mpencTaBieHui 0 poyid U MecTe (HU3UKU
B COBPEMCHHOW HAy4YHOH KapTHHE MHUpa; MOHUMATh
¢u3uUecKkyro CyHIIHOCTh HaOIMIOAaeMbIX BO BceneHHOM
SBIICHUH, poib (pu3uku B (pOpMUpOBaHMM KPYrozopa H
(YHKIMOHATBHON TPAMOTHOCTH YeJIOBEKa ISl PEIICHUS
NPaKTUYCCKHX 3a]1a4;

—BIIAJICTh OCHOBOIIOJIATAIOIIIMMHU bu3ndecKkuMu
HOHSATUSAMH, 3aKOHOMEPHOCTSIMH, 3aKOHAMH U TCOPUSIMU;
- YBEPEHHOE MCIOJIb30BaHUE (PU3UUECKON TEPMHUHOIOTUN
Y CUMBOJIUKH;

— BJIaJIEThb OCHOBHBIMH METOJAaMH HAy4HOTO TO3HAHWUS,
UCTIONIb3YyeMBbIMU B (pH3HKe: HAOIIOEHUEM, OIMHMCAHUEM,
U3MEPEHUEM, IKCIICPUMEHTOM;

— yMeTh 00OpalaThiBaTh pe3yJabTaThl U3MEPCHU,
0o0Hapy)KUBATh 3aBHCUMOCTh

MeXay — (U3UYECKUMHU BEJIMYMHAMU, OOBSCHSTH
MIOJTy9YCHHBIE PE3YyIbTAThI U

JIeJIaTh BBIBO/IBI,

— chopMHpoBaTh YMEHHs penath (GU3NUecKue 3a1auu;

— chopMHpOBaTh YMEHHS NPUMEHSTHh IOJyYCHHBIC
3HaHUS UL  OOBSCHEHUS  YCIIOBHH  MPOTCKAHHS
dbusznyeckux SBICHUM B MpHpoje, MpodeccrnoHanbHON
chepe ™ JUISI TPUHATHS TPAKTHYCCKUX PEIICHUH B
IMOBCEAHEBHOM XKU3HU;

— chopMHpPOBATH COOCTBEHHYIO TIO3UIIMIO TIO OTHOIICHHUIO
K (usuueckold WHPOpPMALIUH, TMMONTYYaEMONH W3 Pa3HBIX
UCTOYHUKOB.

IK3aMCH.

PaGouyro mporpammy cocrasuii: Mouceepa Jlrogmuia MiBaHoBHa, cTapiinii mpemnoaaBaTenb

KUTII Bal'y

[Tporpamma coctasiieHa B cootBeTcTBUU € TpeboBanusmMu @I'OC CIIO s cienuanbHOCTER

TEXHUYECKOTO PO

Penenzent (axcmnepr):

Bal'V cneumanuct no YMP KHUTII : oo

& " Mounceena JI.I.




