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IMOACHUTEJIBHAS 3AIINCKA

[Iporpamma paspabotana Ha ocHoBe TpeboBaHuit DI'OC cpennero o001IETO
o0pa3oBaHusl, MPEIBSIBISIEMBbIX K CTPYKTYpPE, COJCPKaHHUIO U PE3yJIbTaTaM OCBOCHUS
yuyeOHOM JucUUIUTMHB  «®Du3KMKa», B COOTBETCTBUM C PexkoMeHJanusMu 10
OpraHu3alliy TOJYYEHHsS CpEAHEro o0mero ooOpa3oBaHWs B Tpeneiax OCBOCHUS
o0pa3oBaTelbHBIX MPOrpaMM CpeaHero mnpodeccuoHalbHOrO 00pa3oBaHUsI Ha 0Oaze
OCHOBHOTO 00111ero 00pa3oBaHusl.

Conepxanue nporpamMbl «®Du3nka» HampaBiICHO Ha JOCTHIKEHHUE CIICAYFOIINX
LEJICH:

*OCBOCHUE 3HAHUN O QYHIAMEHTAIBHBIX (PU3NIECKUX

* 3aKOHAX W MPHUHITUIIAX, JISKAIINX B OCHOBE COBPEMEHHOU (PM3NUECKON KAPTHHBI
MUpa; Haubosee BaKHbBIX

OTKPBITUSIX B 001aCTH (PU3HUKHU, OKA3aBIIUX ONpPEACIISIIONIEe BIAUSHUE HA Pa3BUTHE

TEXHUKU U TEXHOJOTHH; METOIaX HAyYHOTO TIO3HAHUS TPUPOIBL;

* OBJIQJICHHE YMEHUSMH MPOBOJUTH HAOMIOACHUS, IJIAHUPOBATH W BBHIMOIHATH
AKCIIEPUMEHTHI, BBIABUTATh TMIIOTE3bl U CTPOUTH MOJENIU, NMPUMEHSATHh MOJYy4EHHbIE
3HAHUS

no ¢u3uke 151 OOBACHEHHS] Pa3HOOOPA3HBIX (PU3NYECKHUX SABJICHHN U CBOMCTB
BEIIECTB; MPAKTUYECKU MCIIOJIb30BATh (PU3NUECKUE 3HAHUS; OLICHUBATH JJOCTOBEPHOCTh

€CTECTBEHHO-HAYYHOU UH(POPMAIINH;

* pa3BUTHE II03HABATEIILHBIX HMHTEPECOB, HHTCIUICKTYAIbHBIX M TBOPYCCKUX
CIIOCOOHOCTEW B Tpollecce MPUOOpEeTeHUS 3HAHUW UM yMEHUH 10 (U3NKe C
WCIIOJIb30BAaHUEM  PA3IUYHBIX ~ WCTOYHMKOB ~ MHGOpPMAIIMM W COBPEMEHHBIX
WH(OPMAIIMOHHBIX TEXHOJIOTH;

* BOCIHTAHHE YOCKIECHHOCTH B BO3MOXKHOCTH IIO3HAHHUS 3aKOHOB IPHUPOIBI,
WCITOJIb30BaHUS TOCTHKEHUH (PU3MKKN Ha OJ1aro pa3BUTHS YEJIOBEUYECKOW ITUBUIU3AIINH;
HEOOXOIMMOCTH COTPYAHHYECTBA B TIPOIECCE COBMECTHOTO BBIIOJHEHHS 3ajad,
YBOXHUTEJILHOIO OTHOILIEHHWS K MHEHUIO OIIMOHEHTAa NpH OOCYXKIEHUU MpodemM
€CTECTBEHHO-HAYYHOTO COJICP)KAHUS, TOTOBHOCTH K MOPAIbHO-ITUYECKONW OIICHKE
WCIIOJIb30BAaHUSI HAyYHBIX JIOCTMDKCHHM, YYBCTBA OTBETCTBEHHOCTH 3a 3aIllUTYy
OKpYXarouien cpeibl;

* WCIOJIb30BaHUE TMPUOOPETEHHBIX 3HAHMM W YMEHUW JUIsl  pelIeHUs
MIPAKTUIECKUX

3a71a4 ITOBCEIHEBHOM >KHW3HHU, oOecIiedeHus O€30IacHOCTH COOCTBECHHOM JKH3HH,
PaIMOHAIILHOTO TIPUPOIOIOJIB30BAHUS U OXPaHbI OKPYKAIOIIEH Cpeibl U BO3MOXKHOCTh

NPUMEHEHUSI 3HAHWW TpU PENICHWW 3a/1ad, BO3HHUKAIOIIMX B IMOCIEAYIOIICH
npodeCcCUOHATBLHON JeATeTbHOCTH.

B mporpamMmmy BKJIIOYEHO cojiepKaHUE, HaIpaBieHHOEe Ha (OpPMHpPOBAHUE Y
CTYJIEHTOB KOMIIETEHIINN, HEOOXOAMMBIX g KadecTBeHHOro ocBoeHus [ITICC3 nHa



0a3e OCHOBHOT'O 00IIIEero 0Opa30oBaHUs C MOJYYCHHEM CPEIHEr0 OOIIero oOpa3oBaHUS;
MIPOrpaMMBbl ITOATOTOBKH crienuaaucToB cpeaHero 3seHa (IITIICC3).

OBIIASI XAPAKTEPUCTHKA YYEBHOM JUCIHUIIIAHBI
«®U3UKA»

B ocHoBe yueOHO#M qucuuiinHbl «Pu3KnKay JIEKUT YCTaHOBKA Ha (HOPMHUPOBAHUE
y 00y4aeMbIX CHCTEMbl 0A30BBIX MOHATUN (DU3MKU U TPEACTABICHUA O COBPEMEHHOU
¢u3nueckol KapTUHE MHUpPA, a TaKKe BbIPAOOTKA YMEHUN NPUMEHSTh (PU3UUYECKUE
3HaHUS KaK B MPO(ECCHOHAIBHON AESITeTHhHOCTH, TaK W AJIS PEUICHHs >KU3HEHHBIX
3ajau.

MHorue nojoxeHus, pa3BUBaeMble (DU3HMKOWM, paccMaTpPUBAIOTCS KaK OCHOBa
CO3/IaHMSI M HCIOJIb30BaHMUSI MH(MOPMAIIMOHHBIX M KOMMYHHMKAIIMOHHBIX TEXHOJOTUU
(UKT) — onHoro wu3 HauOoliee 3HAYUMBIX TEXHOJOTMYECKUX JIOCTHIKEHUHN
COBPEMEHHOM IUBUJIA3ALINH.

®duszuka  KUMEEeT  O4YeHb  OOJBIIOE M BCEBO3pACTAlOllee  YHUCIIO
MEXAUCIUIUIMHAPHBIX CBSI3EH, MPUYEM Ha ypOBHE KaK MOHSTHIHOrO ammapara, Tak u
WHCTPYMEHTAPHS. CkazaHHOe MO3BOJISIET  paccMaTpUBaTh bu3MKy  Kak
METaIUCLIHUIIINHY, KOTOpas MPEIOCTABIAECT MEXAUCIUTIIIMHAPHBINA S3bIK I OTIMCAHUS
HAyYHOU KapTHUHBI MUpA.

N3ydenue ¢usukun B mnpodecCHOHAIBHBIX 00pa30BaTeNbHBIX OpraHU3aIlUsiX,
peanu3yromux o0pa3oBaTeIbHYI0 MPOrpaMMy cpeAaHero ooOiero oOpa3oBaHUS B
npenenax ocBoenus [IIICC3 nHa 6a3e ocHOBHOro 0011er0 00pa3oBaHUs, UMEET CBOU
O0COOCHHOCTHM B 3aBUCUMOCTH OT Tpoduiis mpodeccruoHaabHOTO 00pa3oBaHUs. ITO
BBIPAKAETCS B COJACP)KAaHUU OOYYCHHS, KOJTUYECTBE YACOB, BBIACISIEMBIX HA M3ydeHUE
OTIENBHBIX TeM MPOTPaMMBbl, TTIyOMHE WX OCBOCHUS CTyJAEHTaMH, 00bEMEe U XapaKTepe
MPAKTHYECKUX 3aHATUH, BUIaX BHEAYAUTOPHON CAMOCTOATEIbHON paboThI CTYIEHTOB.

N3ydenue  oOmeobpazoBarenbHON — yuyeOHOW — mUCHHMIUIMHBI  «Du3nkay
3aBepIIaeTcsl MOJBEIECHUEM HUTOroB B (opme auddepeHunpoBaHHOrO 3auera WU
HK3aMEHa B paMKaxX MPOMEKYTOUYHOM aTTECTallMM CTYAEHTOB B IPOLIECCE OCBOCHHS
[MIICC3 ¢ momyueHneM CpeaHero o0IIero o0pa3oBaHuUs.



MECTO YYEBHOU JUCHUIIJIMHBI B YYEBHOM IIJIAHE
VYyebHas aucuuiuinHa «PU3nKay SBISIETCSl YYEOHBIM MPEAMETOM IO BBIOOPY M3
obs3aTenbHON mpeameTHol oonactu «EcrectBennbie Haykuy OI'OC cpeanero odiiero
o0Opa3oBaHUs.

PE3YJBTATBI OCBOEHUS YYEBHOMN JUCIUTIINHBI

OcBoenune coxaepxaHusi y4deOHOW mucnumuiiHbl «®dusuka» obecneynBaeT
JTOCTH)KCHHE CTYJCHTaMH CIEAYIONINX Pe3yIbTaTOB:

* INYHOCTHBIX:

- 9YBCTBO TOPJOCTH U YBOKECHHS K MCTOPUM W JIOCTHIKCHHUSM OTEYECTBEHHOM
¢usnueckolr Hayku; (U3MYECKH TPaMOTHOE TIOBEICHHE B TPOGECcCHOHATBHON
JESTENbHOCTU U OBITY MpH 00palieH!u ¢ NpudopaMu U YyCTPOMCTBAMU;

- TOTOBHOCTb K MPOAOHKEHHIO O00pa30BaHMsI UM TOBBIIMICHHUS KBAIU(PUKALMKU B
M30paHHON TPOPECcCHOHATBHON JEATENPHOCTY M OOBEKTHBHOE OCO3HAHHE POJU
(bu3MYEeCKNX KOMIIETEHIINI B 3TOM;

- YMEHHE WHCIONb30BaTh JOCTHXKEHUS COBPEMEHHOM (QHU3NYECKONH Hayku U
GU3NYECKUX TEXHONOTUW Ui TIOBBIIIEHHS COOCTBEHHOTO HHTEIUICKTYaJIbHOTO
pa3BUTHS B BBIOpAHHOU MPOPECCUOHAIBHON JEATENbHOCTH;

- YMEHHE CaMOCTOSITEIIbHO J0OBIBaTh HOBBIE MJisi ceOsi (Pu3MuecKue 3HaHUA,
UCTIOJIB3YS JUISl 9TOTO JOCTYITHBIE HCTOYHUKHA UH(POPMAITUH;

- YMEHHE BBICTpaWBaTh KOHCTPYKTHBHBIC B3aWMOOTHOIIICHUS B KOMAaHJIE II0
PEIICHUIO OOITUX 3a/1a4;

- yMEHHE VIPaBsATh CBOCH IMO3HABATEIILHON JIEATENLHOCTHIO, MPOBOIUTH
CaMOOIICHKY YPOBHSI COOCTBEHHOT'O MHTEIICKTYAILHOTO Pa3BUTHS;

* METaNpeIMETHBIX:

- WCIMONB30BAHWE PA3TUYHBIX BHUJOB TO3HABATEIHHOW JESITEILHOCTH IS
pemiennst  (GU3MYECKUX  3a7a4, TMPUMEHEHHE OCHOBHBIX METOJOB  TO3HAHUS
(HaOmro/leHus, OMMCAHUs, WU3MEPEHMs, HKCIEPUMEHTA) ISl W3YYEHHUS Pa3IMyHBIX
CTOPOH OKPYKalOIIEN JEUCTBUTEIIBHOCTH;

- UCTIOJIb30BaHNE OCHOBHBIX MHTEIUICKTYaJIbHBIX OMEpaliid: MTOCTAHOBKU 3aJauH,
dbopMynMpoBaHUa  THUIOTE3, AaHalIM3a M CUHTE3a, CpaBHEHUs, 0O00OIIEHus,
CUCTEMaTHU3alluM, BBISBIICHUS TMPUYUHHO-CIEICTBEHHBIX CBSI3€H, IMOMCKA aHAaJOrOB,
(GbOopMyIHpPOBaHUS BBIBOJIOB ISl M3YUEHUS PA3TUIHBIX CTOPOH (DU3UYECKUX OOBEKTOB,
SBJICHUI W TPOILIECCOB, C KOTOPHIMH BO3HUKAET HEOOXOIWMOCTHh CTAJIKUBATHCS B
npodeccuoHanbHOM chepe;

- YMEHHUE TeHEpUpPOBaTh WJEU U ONPEICNATH CPEACTBA, HEOOXOMUMBIC IS WX
peanmn3anuu;

- YMEHHUE WCIOJb30BaTh Pa3IUYHbIe MCTOYHUKU JJISI TONy4eHUS (PU3NYECKOI
nH(OpMaIu, OllEHUBATh €€ TOCTOBEPHOCTD;



- YMEHHUE aHAIM3UPOBATH M MPEACTABIATh HHPOPMAIIUIO B PA3TMIHBIX BUIAX;

- yMEHuE€ MyOJUYHO MPEACTABIATh PE3YJIbTaThl COOCTBEHHOI'O MCCIIEAOBAHMS,
BECTU JUCKYCCHUHU, JOCTYITHO M TapMOHMYHO COuYe€Tas CojepKaHue u (POpPMBI
npeJicTaBisieMol nHdopMaIny;

* IPEAMETHBIX:

- chOpPMUPOBAHHOCTH MPEACTABICHUNA O POJU U MecTe (PU3UKU B COBPEMEHHOMU
HAyYHOM KapTHMHE MHpa; TOHUMaHUE (QPU3NYECKON CYIIHOCTH HaOII0AaeMBbIX BO
Bcenennoil siBnenuii, poau Gpusuku B GOpMUPOBAHUHU KPYyro3opa U (yHKIHOHAIHHOU
IPaMOTHOCTH Y€JIOBEKa AJIs PEIICHUS] TPAKTUYECKUX 3a7ay;

- BJIAJICHUE OCHOBOIIOJIAratoluMH1 buzndecKuMu MOHSTUSIMU,
3aKOHOMEPHOCTSAMHM, 3aKOHAMH M TEOPHUSIMU; YBEPEHHOE HCIIOJIb30BaHUE (PU3MUECKOM
TEPMUHOJIOTUU U CUMBOJIUKY;

-BJIAJ/ICHUE OCHOBHBIMH METOJAMU HAy4YHOrO ITO3HAHMS, HCIOJIb3yEMbIMU B
¢u3nke: HaOMIOIEHNEM, ONIMCAHUEM, U3MEPEHUEM, SKCTIEPUMEHTOM;

- yMeHusa o0palaTrbhiBaTh pe3yibTaThl U3MEpPEHUM, OOHAPYKUBATh 3aBUCUMOCTD
MeXAy (PU3NYECKUMH BEJIMYUHAMU, OOBSICHATH MOJYYEHHBIE PE3yJbTaThl U JeJaTh
BBIBOJIbI;

- ¢(h)OpPMUPOBAHHOCTH YMEHUS pellIaTh (PU3NUECKUE 3a/1a4u;

- ¢(hopMHUPOBAHHOCTH YMEHUSI IPUMEHSThH MOJIYUCHHbIC 3HAHUS JJI1 O0BSICHEHUS
yCIIOBUM MpoTeKaHus (U3MUECKUX sIBICHUN B mpupone TpeGoBaHus K MpeAMETHBIM
pe3ysbTaTaM OCBOEHHUS YriayOJIeHHOro Kypca (M3MKU JOJKHBI BKIKOYATh TPEOOBAHUS K
pe3yibTartaM  OCBOCHMsSI 0a30BOTO Kypca U JIOMOJHUTEIBLHO OTpaxarh: 1)
c(hOpMUPOBAHHOCTh CHCTEMBI 3HAHUKW 00 OOmUX (QHU3UUECKUX 3aKOHOMEPHOCTSX,
3aKOHaX, TEOPHSIX, MPEACTaBICHUN O JeUCTBUU BO BceeneHHOW (U3MYECKHX 3aKOHOB,
OTKPBITHIX B 3€MHBIX YCJIOBHUSX; 2) CPOPMHUPOBAHHOCTH yMEHHUS HCCIEAOBAaTh U
aHATM3UPOBATH PA3HOOOpa3HbIC (PU3NIECKUE SIBIICHUS U CBOWCTBA OOBEKTOB, OOBSICHAITh
MPUHITUIIEI Pa0OThl W XAPAKTEPUCTHKU TMPUOOPOB W YCTPOWUCTB, OOBSCHATH CBS3b
OCHOBHBIX KOCMHYECKHUX OOBEKTOB C Treo(U3MUEeCKUMHU SIBICHUSMU; 3) BIAJCHUE
YMEHUSIMU BBIJIBUTATh TUIOTE3bl HA OCHOBE 3HAHWS OCHOBOMOJIATAIONMINX (DU3UICCKUX
3aKOHOMEPHOCTE W 3aKOHOB, MPOBEPATh MX HSKCIECPUMEHTAIBHBIMU CpPEJCTBAMU,
dbopMynupys 1elb uccienoBaHus; 4) BIaJICHHE METOJAAMH CaMOCTOSTEIHLHOTO
IUTAHUPOBAHUSA M TIPOBENCHUS (DU3MYECKUX HKCIIEPUMEHTOB, OMUCAHUS M aHalu3a
MOJIyYYCHHOM  M3MEpPUTEIbHOW  MH(OpMAaIMu,  ONpelNesieHus  JOCTOBEPHOCTU
MOJIYy4EHHOr0  pe3yibrara; S5) CchOpMUPOBAHHOCTH YMEHUM  IPOTHO3UPOBATH,
aHAIM3UPOBATb MW  OICHUBATh MOCJIEACTBUSL OBITOBOM U  IMPOU3BOJICTBEHHOU
NEeSTENbHOCTA YEJIOBEKA, CBSI3aHHOM ¢ (U3MYECKMMH MpollecCaMH, C TMO3UIUN
AKOJIOIMYECKOM 0€30MacHOCTH



TEMATHYECKOE IINTAHUPOBAHHUE

['ymanuTapssiii  npoduias npodecCHOHAIBHOTO 00pa3oBaHUs MPU pealn3aluu
coziepkaHus 001e00pa3oBaTeIbHON YIeOHONU TUCITUIUIMHBI «DU3HKa»

Ha 0aze OCHOBHOI'0 0O0IIero oOpa3oBaHUS C MOJYYEHHEM CpPEIHEro OOIIero
oOpa3oBaHUsl MaKcUMajibHas y4yeOHash Harpy3ka OOy4JalolIuXCs COCTABISIET: MO
cneruanbHOCTM CITO Texumyeckoro npoduiast 21.02.05 «3emMenbHO-UMYIIECTBEHHbBIE
OTHOMICHUS» — 225 wacoB, ®W3 HUX ayauTopHas (oOs3aTenpHasi) Harpyska
00y4Jaromuxcs, BKIoUYas MpakTuueckue padoTel, —146 yac;

BHEAYJUTOPHAsI CAMOCTOSITENIbHASI pa00Ta CTYICHTOB — 78 4acos.



HanmMmeHoBaHune TeM

KoanuyecTBO 4acoB

Maxkcu- KoanuecTBo CamocTosiTe/b-
MaJIbHast AYAUTOPHLIX YaCoB Hasd
HArpPy3Ka | IpH 04HOM opme pabora
00y4eHmust
BCEro B T.4.
NpaKkTH-
YEeCKUXx
3aHSATUHI
1 2 3 4 5 6
BBenenue 8 4 0 4
Pa3znen 1. Mexanuka 48 40 16 8
1.1 Temal.l OTHOCHTEIIBHOCTH 12 10 4 2
MEXaHHYECKOTO JIBMIKCHHUS
1.2 | Temal.2 B3anmonueiictBue Ten 12 10 4 2
1.3 | Tewma; 1.3 3akoH coxpaHeHUs 12 10 4 2
HMMITYJIbCa U PEAKTUBHOE
JIBIDKCHUE.
1.4 Tema 1.4 Mexanuueckue 12 10 4 2
KoJICOaHUS
Pa3nea 2. MoJaekyasipHasi 42 36 16 6
¢u3uka. TepmoauHamuka.
2.1 Tema 2.1 Ucropus 10 8 4 2
ATOMHUCTHUYECKUX YUYECHUM
2.2 Tema 2.2 OObsicHEHHE 14 12 6 2
arperaTHbIX COCTOSIHUM Ha
OCHOBE aTOMHO - MOJICKYJISIPHBIX
IIPEJICTaBICHU
2.3 |Tema 2.3 BHyTpeHHS SHEPTUS U 18 16 6 2
pabota rasa.
Paznen 3. JdunekrpoguHamMuka 72 38 32 34
3.1 Tema -3.1 Bzaumonelictsue 12 6 4 6
3apSKEHHBIX TEl.
3.2 Tema,3.2 [IpoBOIHUKH B 12 6 4 6
AJIEKTPUUECKOM TIOJIE.
3.3 Tema 3.3 IlocToSHHBIN 10 6 4 4
AIEKTPUYECKHUI TOK.
34 Tema 3.4 TemoBoe nencTBUE 8 4 4 4
AJIEKTPUYECKOTO TOKA.
35 Tema 3.5 MarauTHoE MoJe. 8 4 4 4
3.6 Tema 3.6 SBnenue 8 4 4 4
ANIEKTPOMArHUTHOM WHTYKIIHH.
3.7 | Tema 3.7 DeKTpOMarHUTHOE 8 4 4 4
T0JIC U AEKTPOMArHUTHBIC
BOJIHEL.
3.8 Tema 3.8 Cer Kak 6 4 4 2
AJICKTPOMArHUTHAsI BOJIHA.




Pasnen 4. CTpoenue atoma u 28 16 18 12
KBaHTOBas pu3uka
4.1 Tema 4.1 I'nnoresa [nanka o 10 6 6 4
KBaHTaXx.
4.2 Tema 4.2 Ctpoenue aToma: 10 6 6 4
TUTaHeTapHast MOJICNb U MOJIENh
bopa
4.3 | Tema 4.3 CtpoeHne aTOMHOTO 8 4 6 4
spa
Paznen 5. DBosonus 26 12 12 14
BCEJIEHHOM
5.1 Tema 5.1 Dddext Jomnepa 15 5 4 10
5.2 | Tema 5.2 DBoJronust SHEPTUs 6 4 4 2
TOPEHUS 3BE3]1
53 Tema 5.3 OOpa3zoBanue 5 3 4 2
TUTAHETAPHBIX CUCTEM.
Hroro 225 146 94 78




COJEPXKXAHUE YUYEBHOM JAUCHUITINHBI
BBenenue

®duzuka — QyHIaMEHTaIbHAS HayKa O IPUPO/IE.

EcrecTBeHHO-HAy4YHBII METOJA MO3HAHUSA, €ro BO3MOXXHOCTM W T'PaHMIIbI
IIPUMEHUMOCTH.

OKCIEpUMEHT M Teopus B IIpollecCe MO3HAHUS MOpuUpoAbl. MoaenupoBaHue
dbu3nYecKuX SBJICHUN U TIpoleccoB. Poiib JKCIepuMEHTa U TEOpUM B IIpoIiecce
MO3HAHUS TPUPO/IBL.

Odusnueckass BenwuuHA. llorpemHocTH W3MEpeHU (PU3NYECKHX BEIUYHUH.
dusnueckre 3aKOHBL. ['paHHIBI TPUMEHUMOCTH (U3MUECKUX 3aKOHOB. [loHsiTHE O
¢usnueckoil kaptuHe Mupa. 3HadeHue (u3uku npu ocBoeHuun npodeccuit CIIO u
cnenuanbHocTed CIIO.

1. Mexanuka

Kunemaruka. Mexanuueckoe nauxeHue. Ilepememenne. Ilyts. CKOpOCTS.
PaBHomMepHOE  TIpAMONMHENWHOE  JBWKEHHE.  YCKOpeHue.  PaBHomepeMeHHOe
npsMoJIMHelHOe nBrkeHne. CBoOOaHOE TajeHue. J[BrkeHne Tena, OpOIICHHOTO IO
YIJIOM K TOPU3OHTY. PaBHOMEpHOE IBMXKEHHE MO OKPYXHOCTH. 3aKOHBl MEXaHUKHU
Herotona. [lepssiii 3akoH Hptorona. Cuna. Macca. Umnysnsc. Bropoii 3akon HproToHa.
OCHOBHOM 3aKOH KJIACCUYECKOM JuHaMuKd. Tpernit 3akoH HprooTona. 3akoH
BCEMHUPHOro TsiroteHus. ['paButanmonHoe mnone. Cuna tsbkectu. Bec. CrnocoObl
u3MepeHus: Maccobl Tel. Cuilbl B MEXaHHMKE. 3aKOHbI COXPAaHEHUS B MEXaHUKE. 3aKOH
coxpaHeHHs uMmIysbca. PeaktuBHoe nBmkeHue. Pabora cuibl. Pabora moreHImaIbHbIX
cwi. MomHocte. OHeprus. Kunernueckas sHeprus. [loreHunanbHas sHeprus. 3akoH
COXPAHEHUS] MEXaHUYECKOU YHepruu. [[puMeHeHne 3aK0HOB COXpAHEHUS.

3aBUCUMOCTh TPACKTOPUU OT BHIOOpA CHCTEMBI OTCUeTa. BUIbI MEXaHUYECKOTO
JIBH)KEHUS. 3aBUCUMOCTh YCKOPEHHUSI Te€jla OT €ro MacChl M CHJIbI, JIEMCTBYIOIIEH Ha
TEJNO.

Cnoxenue cuil. PaBeHCTBO U MPOTUBOMOJIOAKHOCTh HAIIPaBICHUSI CUJI ACHCTBUS U
MPOTUBOACHCTBUA. 3aBUCUMOCTh CHJIBI YIpyroctu ot aedopmaruu. Cuiibl TpeHHS.
HeBecomocts. PeaktuBHOe paBukeHuwe. Ilepexol TOTEHIMANBHOW DSHEPrUM B
KMHETHUYECKYI0 U o0paTtHo. Mexanunueckue kojeOanusi. KonebarenbHoe IBUKEHUE.
IMapmonunyeckue koneOaHusl.

CBoOo1HbBIE MEXaHUYECKHUE Kosie0aHus. JIunennble MEXaHUYECKUE
KosiebaTenbHble cucTeMbl. [IpeBpareHue >HEpruu mNpu KojiaeOaTeTbHOM JIBHXKCHHH.
CBoOoaHBIE 3aTyxalolllue MeXaHuueckue kosieOaHus. BbIHYyXJEeHHbIE MEXaHUUECKHE
KoJieOaHusl.

Yupyrue BonHsl. [lonepeunsie U MpOAOIbHBIE BOJHBL. XapaKTEPUCTUKU BOJIHBI.
VYpaBHenue miockoii Oeryiei Bosaubl. MaTepdepennius BonH. [lonarue o qudpakuuu
BOJIH. 3BYKOBBIE BOJIHBI. YJIbTPA3BYK U €0 IPUMEHECHHUE.



Ipaxmuueckue pabomul

HccnenoBanue nBMKEHNS TejA MO IEUCTBUEM MOCTOSIHHOM CHJIBI.

N3y4yeHune 3aKOHA COXpaHEHUs UMITYJIbCA.

CoxpaHeHrne MEXaHWYECKOW SHEPruu MpHU JABUKEHUM TENa MO JIEUCTBUEM CHUJI
TSYKECTH U YIIPYT OCTH.

CpaBHeHue paOoThl CHJIbI C U3MEHEHUEM KMHETUYECKOM SHEPIUH Tea.

N3yueHre 3aKOHOB COXpAaHEHHUs Ha MpHUMepe yAapa IMapoB U OAJUIMCTUYECKOrO
MasITHUKA.

N3ydyenue ocobeHHOCTEN CUITbl TPEHUS (CKOIbKEHHUS).

N3ydenue 3aBUCHMOCTH TiepHoJa KOJICOAHWW HUTAHOTO (WM TPYKUHHOTO)
MasITHUKA OT JIJTMHBI HUTHU (MJIM MaccChl rpy3a).

2. OCHOBBI MOJIEKYJISIpHON (DU3UKU U TEPMOJIUHAMUKHU

OCHOBBI MOJEKYJISIPHO-KMHETUYECKOW Teopuu. WneanpHblii ra3. OCHOBHBIE
IIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOM Teopuu. Pa3mepsl M Macca MOJNEKYN U
atoMoB. bpoynoBckoe asuxenue. duddysus. Cunsl U dHEPrus MEXMOIEKYISIPHOTO
B3aumojieicTBua. CTpoeHre ra3000pasHbIX, KMIKUX U TBepAbXx Teil. CKopoctu
NBWKECHUS MOJIEKYJI W uX u3MepeHue. Mneampnsiii ra3. [laBnenune raza. OcHOBHOE
YPAaBHEHHE MOJIEKYJISIPHO-KMHETUYECKOW TEOPHUH Ta30B. TemmepaTrypa U €€ U3MEPEHHUE.
['a3zoBbie 3aKOHBI. AOCONIOTHBIM HYIIb TeMIEparyphl. TepMoauHaMuuecKas IIKaja
TEMIIEPATypbl. YPaBHEHUE COCTOSHHUS MACAIBHOIO Trasa. MoisipHas rasoBas
nmoctostHHasg. OCHOBBI  TEpMOAMHAMUKH. (OCHOBHBIE TIOHATHS M OINPEACIICHHUS.
BuyTpennsisi sHeprusi cuctembl. BHyTpeHHssI SHeprusi ujaeajqbHoro rasza. Pabora u
TEIUIOTa Kak (OopMbl Iepenadu sHepruu. TemmoeMKocTh. Y AenbHas TEeIIOeMKOCTb.
YpaBHenue TtemoBoro Oamanca. llepoe Havaso TepMOAMHAMHUKU. AnnabaTHBIM
nporecc. [Ipunnun aerictBusa temioBo Mmamuubl. KIIJ[ TeroBoro asurarens. Bropoe
Hayajo TEPMOAMHAMHUKHU. TepMOAMHAMMUYECKas WIIKaJa TeMIepaTryp. XOJOAWUIIbHBIE
MamuHbl. TerutoBble nBuratenn. Oxpana npupozasl. CpoiicTBa napos. McnapeHue u
KoHAeHcalusi. HacelmeHHsld map ¥ ero cBoiicTBa. AOCONIOTHAas M OTHOCHUTENbHAs
BJIQXHOCTh Bo3Ayxa. Touka pocel. Kunenue. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT
nasnenusd. [leperpeTsiil map U €ro MUCHoyib30BaHue B TexHUKE. CBOWCTBA >KUAKOCTEH.
XapakTepUCTUKA MKUJIKOTO COCTOSIHUA BellecTBa. [IOBEpXHOCTHBIN CIIOM KHIKOCTH.
DHeprus MOBEPXHOCTHOTO cJIOs. SIBIEHUSA Ha TPAHUIIEC KUAKOCTUA C TBEPIBIM TEJIOM.
Kanumisapasle sBnenns. CBoWCTBA TBEPIABIX TEN. XapaKTEPUCTUKA TBEPAOIO COCTOSHUSA
BEIIIECTBA. YIIPYTrH€ CBOMCTBA TBEPABIX Tel. 3akoH ['yka. MexaHWueckne CBOMCTBA
TBEPABIX TeJ. TeIIoBOE€ paclIMpEeHHE TBEPABIX Tel U KUAKOCTeW. llmaBneHue u
KPUCTAJIU 3.

IIpaxmuueckue pabomoi

N3mepenue BIaxHOCTH BO3AyXa.

N3mepenue moBepXHOCTHOTO HATS)KEHUS KUIKOCTH.



Hab6mronenue nporiecca kpuctamusanuu M3ydenne nedopmanuu pacTsHKeHUS.

N3ydenne TennoBOro pacimpeHusi TBEPAbIX TEI.

N3ydenue ocoOeHHOCTEH TETJIOBOr0 PACITUPEHUS BOJIBI.

3. DneKTpoAHAMHUKA

DJIEKTPUUECKOE TTOJIE. DNEKTPUUECKUE 3apsiabl. 3aKOH COXPAHEHUS 3apsAia. 3aKOH
Kynona. Onexrpuueckoe mnosne. HampsixkeHHOCTH snexktpuueckoro noss. [IpuHuun
cynepro3uiiuu nojieid. Pabora cuit anmekrpocrarunaeckoro nojst. Ilorenmuan. PasHocTh
MOTEHIIMATIOB. DKBUMOTEHIMAIbHBIE TOBEPXHOCTH. CBSI3b MEXIY HANPSKEHHOCTHIO U
Pa3HOCTHIO MOTEHLIMAJIOB JIEKTPUYECKOTO TOJIs. JIMAIEKTPUKU B 3JIEKTPUUYECKOM IOJIE.
[Tonspuszauns auanekTpukoB. IIpoBogHukn B anektpuueckoM nosie. KonaeHcaTtopsl.
CoenuHeHHE KOHACHCATOPOB B Oarapero. DHEprus 3apsoKeHHOTO  KOHJIEHCATOPA.
DOHeprusi 3JEeKTPUUYECKOro Mojsi. 3aKOHbI MOCTOSSHHOIO TOKA. Y CJIOBHS, HEOOXOAUMbBIE
JUIsl BOBHUKHOBEHHSI M MOJJEpKaHUs 3JIEKTpUYecKoro Toka. Cuia Toka M MIOTHOCTH
Toka. 3akoH Owma qns ydactka uenu 60e3 OJIC. 3aBUCHMOCTBH 3JIEKTPUYECKOTO
COMPOTHUBIICHHS OT MaTepHaa, JUIMHBI U TUIOMAAU MOIEPEYHOTIO CEUEHUSI TPOBOJHHUKA.
3aBUCHUMOCTh JJIEKTPUYECKOIO COIMPOTHBIEHUA MPOBOJHUKOB OT TEMIEPATYypPHI.
DJIEKTPOABMIKYIIAS CUJIa UCTOYHHUKA TOKA. 3akoH OMa juist mostHoM nenu. CoeanHeHne
poBOIHUKOB. CoeMHEHNE MCTOYHUKOB JJIEKTPUYECKOM SHEpruM B Oarapero. 3aKoH
Jxxoyns—IJlenma. Pabora ¥ MOIIHOCTh 3JIEKTPUYECKOrO TOKa. TerioBoe JeicTBHE
TOKa.

DJIEKTPUYECKU TOK B MoaynpoBoaHukax. (CoOCTBEHHass MPOBOJIUMOCTH
noJynpoBOoAHUKOB. [lomympoBogHuKkoBbIe mpuOOphl. MarnutHoe Tmone. Bekrtop
WHAYKIMA MAarHuTHOrO mnoJid. J[elcTBME MAarHUTHOTO TIOJs Ha MPSAMOJIMHEHHBIN
MPOBOJAHUK C TOKOM. 3akoH Ammepa. B3aummopelctBue TOKOB. MarHUTHBIA TOTOK.
Pabota no nepemelieHnio NpoBOAHMKA C TOKOM B MarHUTHOM Tiojie. [leficTBue

MarHUTHOTO mMoJisi Ha JBwkymmica 3apsan. Cuna Jlopenua. OmnpeneneHue
YAEJIBHOTO 3apsija. Y CKOPUTENMN 3apsDKEHHBIX YACTHUIl. DJIEKTPOMArHUTHAsT MHIYKIHUS.
DJIEKTpOMarHuTHas WHAYKIUSA. BuxpeBoe snekrpudeckoe mnose. CaMOWHIYKIUSL.
DHeprusi  MarHUTHOTO  TOJSA.  DJEKTpOMarHuTHble  KoneOanwms.  CBOOOTHBIC
AJIEKTPOMAarHuTHeIE KojeOaHusa. [IpeBpailieHue sHepruu B KoJieOATEILHOM KOHTYpE.
3aryxamomne  IJeKTPOMAarHUTHbIE  KoJjeOaHwus. ['enepaTtop  He3aTyxarommx
ANEKTPOMArHUTHBIX ~ KoJeOaHuil.  BbIHYXJEHHBbIE  3JEKTPUYECKHE  KoJeOaHUs.
[lepemennblii TOK. ['eHepaTop nNEpEeMEHHOr0 TOKa. EMKOCTHOE W HMHIYKTUBHOE
CONPOTHUBIICHUS MEPEMEHHOrO0 TOKAa. 3akoH Oma [ 3JEKTPUYECKOW IENH
nepeMeHHoro Toka. Pabora W MOIIHOCTH TEpPEeMEHHOro Toka. ['eHepaTopbl TOKa.
Tpancdopmaropsl. Toku Beicokoil yacToThl. [lonydenue, nepenaya u pacnpenesieHue
3JIEKTPOIHEPTUH.

DNEeKTPOMArHUTHBIE BOJIHBI. DJIEKTPOMATrHUTHOE MOJI€ KaK 0COOBIN BUJI MAaTEPHUH.

DnexkTpoMarHuTHbIE BOJMHBL. Bubpatop ['epma. OTKpwITBI KoOJeOATENbHbBIN



koHTyp. M300perenne pagno A. C. IlomoBem. [lonarue o pamgmocBsizu. [Ipumenenue
3JIEKTPOMArHUTHBIX BOJIH.

IIpaxmuueckue pabomoi

N3yuenne 3akona Oma JyIsl ydacTKa LEenu, MOCIeA0BaTEIbHOIO U MapauieIbHOTO
COEAMHEHUS MPOBOTHUKOB.

Nzyuenune 3akona Oma 1151 TOJTHOM LETIH.

N3ydeHue siBICHUS 3JIEKTPOMArHUTHOW MHAYKIIUH.

Onpenenenune kKodGPuUIMEHTA MOIE3HOTO JESHCTBUS IEKTPUIECKOTO YaiH KA.

Onpenenenre TeMnepaTypbl HUTH JIAMITBI HAKaJTUBaHUA.

Onpenenenne 3/C 1 BHYTpEHHETO CONPOTUBIICHHS] UCTOUHUKA HAPSIKCHUSL.

NHayKTUBHBIE 1 EMKOCTHOE CONPOTUBIICHHUS B LIEMU MIEPEMEHHOI O TOKA

4. CtpoeHue aToMa U 3JIEMEHThI KBAaHTOBOU (PU3UKU

KBantoBasg ontuka. KsanrtoBas runoreza Ilnanka. ®@oronbl. BHemHwuit
doroanextpuueckuii dpdexr. Buyrpennuit ¢dorordpdexr. Tumbsl (HOTOIIEMEHTOB.
@®u3uka aromMa. Pa3BuTHE B3IIIAIOB HAa CTPOEHUE BEIIECTBA. 3AKOHOMEPHOCTH B
aTOMHBIX CIIEKTpax Bojopoaa. fAnepHas monens aroma. Omnbitel D. Pesepdopna.
Mogens aroma Bogopona no H. bopy. KeanToBble reneparopsl. ®du3nka aTOMHOTO
sanpa. EctecTBeHHass pajuOaKTUBHOCTh. 3aKOH paauoakTUBHOro pacmnaga. CrocoObl
HAOJIIOICHUSI U PETUCTPAIUU 3apsKEHHBIX YacTull. CTpoeHrue aToMHOro sjpa. Jedekr
MAacChl, DSHEPrUsi CBA3M MW YCTOWYMBOCTH AaTOMHBIX sJA€p. SIepHbIE peakuuu.
HckyccTBeHHas paluOaKTUBHOCTD. Jlenenue Tsokensix saep. Llenunas saepHas peakuus.
Yopasnsemas unenHas peakuus. AnepHeii peaktop. [lomydeHne paavMoakTHUBHBIX
M30TONOB M UX NMPUMEHEHHE. buonornueckoe NEeWCTBHE PAaAUOAKTHUBHBIX W3JIYYEHHM.
DJIEMEHTApPHbBIEC YACTHUIIBI.

5. OBomouus Beenennon

Crpoenue u pazputue Bcenennoi. Hama 3Be3nHas cuctema — ['amakTuka.
Hpyrue ramaktuku. beckoneunocts Bceemennoun. IloHstne 0  KOCMOJIOTHM.
Pacmupsiromiasicss  Bceenennas.  Moaens  ropsueid  Bcenmennoit.  CtpoeHune
npoucxoxaeHue ['amaktuk. DBomonus 3Be3n. ['unoresza mpoucxoxaeHus ColHEUHOU
cuctembl. Tepmosinepublii cunte3. [IpoOiema TepMOSAEPHON 3HEPreTHKU. DHEPrus
Connua u 3Be3n. DBomonus 38e31. [Ipoucxoxaenne CoITHEYHON CUCTEMBI.

IIpumepHbIe TeMbI peepaToB (I10KIAT0B), HHINBUAYAJIbHBIX POECKTOB
» Anekcannp I'puropseBuy CTONETOB — PYCCKHUM (PU3HK.

* Anekcanap CrenanoBuy IlornoB — pycckuil yueHslid, n300peTaTenb paguo.
* AtoMHas ¢uzuka. M3oronsl. [Ippumenenne painoakTUBHBIX U30TOMOB.

* beCKOHTaKTHbBIE METOJIbI KOHTPOJISI TEMIIEPATYPBHI.

* bunossipHbpie TPaH3UCTOPBI.

* bopuc CemenoBuu SIkobu — (uszmk u u300peraTeb.



* Bennyaiimue oTKpeITUS (PU3UKH.

* BcenleHHAast U1 TEMHAs1 MaTepusl.

e ["asuneo ["anmuiet — OCHOBATENb TOYHOTO €CTECTBO3HAHMS.

* ['onorpadus u ee npuMeHeHHeE.

* JIBMKEHHE Tela IEPEMEHHON MACCHI.

* 3aKOHBI COXPAHEHUSI B MEXAHUKE.

* 3HaueHHUE OTKPbITUI [ anunes.

* Uropr BacunbeBuu KypuaroB — ¢u3HMK, opraHu3zaTtop aTOMHOM HayKu H
TEXHUKH.

* lcaak HproToH — co3gaTens KIIacCHIeCKON (DU3UKH.

* JIazepHbIE TEXHOIOTUH U UX UCIIOJIb30BAHUE.

* Jleonapao na Bunuu — yueHbld 1 u3o0peTaTeb.

* Makc IlaHk.

* MosiHMsT — ra30BbId pa3psal B IPUPOAHBIX YCIOBUSX.

* HanorexHonmoruss — MeXAUCUMIUIMHApHAs o00JacTh (yHIAMEHTaIbHOM U
IpPUKIAI-

HOM HAayKU U TEXHUKHU.

* Hukona Tecna: »Ku3Hb U HEOOBIUAMHBIE OTKPBITHS.

* [IpumMeHeHne )KUIKUX KPUCTAIUIOB B TPOMBIIIJIEHHOCTH.
» du3nYecKrue CBOMCTBA aTMOCHEPHI.

* @OTOIIEMEHTHI.

» ®oroaddexr. [Ipumenenue spnenust Gorodddexra.



XAPAKTEPUCTHUKA OCHOBHBIX BUI0OB YYEBHOM

AEATEJBHOCTHU CTYAEHTOB

XapaKTepI/ICTI/IKa OCHOBHBIX BHIAOB OCATCIBHOCTH CTYACHTOB (Ha YPOBHC

y4eOHBIX ACHUCTBUI)

BBenenue

YMeHuss  NOCTAaHOBKM  UENEHd  ACSATENbHOCTH,  IUIAHMUPOBAHMUS
COOCTBEHHOU JNESATEIBbHOCTH JUIS JIOCTHDKEHHUS IOCTABJIICHHBIX IIETIEH,
MIPEABUICHUS BO3MOXHBIX PE3YJIbTATOB 3TUX JAEHUCTBUN, OpPraHU3alUU
CaMOKOHTpPOJII M OLEHKH IIOJYYEHHBIX pe3yJbTaToB. Pa3Burue
CIIOCOOHOCTH SICHO M TOYHO W3JIaraTb CBOU MBICIH, JIOTHYECKU
000CHOBBIBATh CBOKO TOUYKY 3pEHHS, BOCTIPUHUMATh W aHATU3UPOBATH
MHEHUSI cOOeceIHMKOB, NMpHU3HaBas MPaBO JAPYroro yejoBeKa Ha WHOE
mHeHue. [IpousBenenue uzmepeHus (U3NUECKUX BEIUYMH U OILICHKA
rpaHMIbl TOrpemrHocTel  u3MmepeHui. IIpencraBiieHre T'paHULBI
NOTPEITHOCTE W3MEPEHUH TMpH TOCTPOCHUH TpaduKoB. YMEHHE
BBICKA3bIBaTh THUIIOTE3bl JUIsI OOBSICHEHUS HAOIIOJAEMbIX SIBJICHUM.
YMenue  mpegnaraTb  MOJEIM  SBJICHUM.  YKa3aHWE  TPaHMI]
OPUMEHUMOCTH  (U3UYECKUX  3aKOHOB. M3lIOkKEeHHEe OCHOBHBIX
MOJIOKECHUM COBPEMEHHOM HAy4YHOM KapTuHbl Mupa. [IpuBenenue
NPUMEPOB BIIUSHHS OTKPBHITUN B (U3HKE HA MPOrpecc B TEXHUKE U
TEXHOJIOTMM Tpous3BoAcTBa. Mcnonp3oBanue WMHTepHeTa s MOUCKa
uH(OPMAITHH.

1.Mexanuka

Kunemaruka. IlpencraBieHne MEXaHWYECKOTO JBIKEHHUA — Tella
YPAaBHEHUSIMM 3aBUCHUMOCTH KOOPJIMHAT W NPOCKIHMEH CKOPOCTH OT
BpemeHH. [IpeicTraBneHne MEXaHNUECKOTro JBUKEHUS Tella rpadukamMu
3aBUCUMOCTH KOOPJMHAT U IPOECKIIUEN CKOPOCTH OT BPEMEHH.

Ornpenenenne KOOPAUHAT MPOMAEHHOTO MYTH, CKOPOCTU U YCKOPEHHUS
Tena 1o rpadukaM 3aBUCUMOCTH KOOPJAMHAT W MPOEKIINI CKOPOCTU OT
BpeMeHu. OrnpezesieHre KOOpAWHAT MPONJECHHOTO IYTH, CKOPOCTH M
YCKOPEHHMS TeJla [0 YPaBHEHUSM 3aBUCUMOCTH KOOPAWHAT U MPOEKLIHIA
CKOpOCTHM OT BpeMmeHH. IIpoBeneHHe CpaBHUTENBHOIO aHaIM3a
PaBHOMEPHOTO U  PAaBHONEPEMEHHOIO  JABWXKEHUW.  YKazaHue
WCIIOJB30BaHMs TMOCTYNATEIBHOTO W BPAlIaTEIbHOTO JABWKCHUN B
texHuke. [IpumoOpereHue ombiTa pabOThl B TPYIIE C BBIIOIHEHUEM
pa3IUYHBIX COLMAIbHBIX poiieid. Pa3paboTka BO3MOXKHOW CHUCTEMBI
JEUCTBUA W KOHCTPYKLMH IS SKCIEPUMEHTAIBHOTO ONPEACICHHUS
KnuHeMaTudyeckux BenuduH. [IpeacraBnenue wHbopMamuu o0 BHUAAX
NBWOKCHHUST B BHUJE TaONHIbl. 3aKOHBl COXPAHEHHsS B MEXaHHUKE
[IpumeHeHne 3akOHA COXpAaHEHUs UMITYJIbCa Ui BBIYMCIICHUS
U3MEHEHHH CKOPOCTEM TeJl IpU HMX B3auMoAeUCTBUAX. M3MepeHue
paboThl CHJI M U3MEHEHHE KMHETHYECKOW PHEpPruu Teiia. BeraucieHue
paboThl CHJI M MU3MEHEHUs] KUHETUYECKOW PHEPruu Tena. Beraucienue




NOTEHUMATBHOW 3HEPIUH TeJ B rpaBUTALMOHHOM mnose. OnpeneneHue
NOTEHUUATbHOW HHEPruM yOpyro JaeGopMHpOBAHHOIO Tejia IO
U3BECTHON jaedopmalium M >KeCTKOCTH Tena. lIpuMeHeHune 3akoHa
COXpPaHEHHS MEXaHMYECKOM SHEPruM NpH pacyeTax pe3yJbTaToB
B3aUMOJICUCTBUI T€Jl IPaBUTALMOHHBIMU CHUJIAMU U CHJIAMH YIIPYTOCTH.
Vkazanue rpaHul] NPUMEHMMOCTH 3aKOHOB MEXAHUKH. YKa3aHHE
y4eOHBIX JUCUUIUIMH, NMPU U3YYEHUH KOTOPBIX MCIOJIb3YIOTCSI 3aKOHBI
coxpaHeHusd. Mexanuuyeckue kojebanus. MccnenoBanue 3aBUCHUMOCTH
nepuoja KojiebaHUi MaTeMaTHuecKOro MasiTHUKA OT €ro JAJWHBI, MAaCChI
U aMIUTUTYyABl KoneOanwii. lcciemoBanue 3aBHCHMOCTH TEpHOAA
KOJIeOaHUN T'py3a Ha MPYKHHE OT €r0 MAacChl U KECTKOCTH MPYKUHBL
Brruncnenne mepuona koneOaHMIT MaTEMaTHYECKOTO MAasTHUKA 10
U3BECTHOMY 3HAYEHUIO €ro JUIMHBI. Bblunciienue nepuoaa xosieOaHui
rpy3a Ha MPYKHUHE 1O U3BECTHBIM 3HAYEHUSIM €r0 MAacChl U KECTKOCTH
npyXuHbl. BpIpaboTka HABBHIKOB BOCIPUHUMATH, AHAJIU3UPOBATH,
nepepabaTbiBaTh W TPEIbSABIATH WHPOPMALMIO B COOTBETCTBUHU C
MIOCTaBJICHHBIMU 3a/layaMH. [IpuBenenue MIPUMEPOB
aBTOKOJIeOaTeIbHBIX MEXaHUYECKHUX CHUCTEM. [IpoBenenue
KIaccupukanun  KojebaHui  XapakTepUCTHKa OCHOBHBIX BHUJOB
NeSTENbHOCTH CTYIEHTOB. Ympyrue BoJiHbI I3mepenue miuHbI
3BYKOBOM BOJIHBI 10 pe3ynbTaraM HaOMI0AeHU uHTepdepeHuun
3BYKOBbIX BOJIH. HaOntogeHue u oobscHeHUE ABICHUN nHTepdepeHnu
u gudpakuud MexaHumdeckux BonH. [IpencraBnenuwe oOnacteit
NPUMEHEHHs YIbTpPa3ByKa M IEPCIEKTUBBI €ro HCIIOIb30BaHUS B
pa3IMYHBIX 00JIACTSIX HAYKH, TEXHUKH, B MeauIHe. M3noxenune cyTu
HKOJIOTHYECKHUX MPOOIeM, CBSA3aHHBIX C BO3JACUCTBUEM 3BYKOBBIX BOJIH
Ha OpPTaHU3M YeJIOBeKa.

2.OCHOBBI
MOJIEKYJISIPHOU
¢u3nku
TEPMOJIUHAMU KU

OCHOBBI MOJIEKYJIIPHON KUHETUYECKON TEOPHUH.

WNneanpHbii ra3. BpINOMHEHWE JKCIEPUMEHTOB, CIHYKAIUX IS
obocHOBaHMs MoJieKyisipHO-kKuHeTnueckon teopun (MKT). Pemenue
3a/lady ¢ T[PUMEHEHHUEM OCHOBHOTO YpPaBHEHHSI MOJIEKYJISIPHO-
KUHETUYECKON Teopur Ta3oB. OrmpeneneHue napaMeTpoB BEIIECTBA B
razoo0pasHOM COCTOSIHUM Ha OCHOBAaHMHM YpPaBHEHUS COCTOSHUS
uaeanbHoro rasza. OmpeneneHue  MapaMeTpoB — BEIIECTBA B
ra3000pa3HOM COCTOSIHUM M MPOUMCXOMAIIUX IMPOIIECCOB MO Tpadukam
3apucumoctu p (T), V (T), p (V). DkcniepumeHTanbHOE UCCIEI0BaHNE
3agucumoctu p (T), V (T), p (V). IlpencraBnenue B BUAE IpapuKoB
M30XOpPHOTO, U300apHOTO U U30TEPMUUYECKOTO MPOoIleccoB. Brruncienue
CpeaHEN KHHETUYECKOW SHEPTUH TEIUIOBOTO IBUKEHHUS

MOJICKYJI TI0 U3BECTHOM TemmepaType BellecTBa. BpICKa3bIBaHUE
TUNOTE3 JUIsl OOBSICHEHUS HAOJII0IaeMbIX SIBICHUN. YKa3aHUE TPaHUIL
MPUMEHUMOCTH MOJENH «HeanbHbli ra3» u 3akoHoB MKT. OcHOBBI




TEpMOAVHAMUKH. l3mMepeHue KoimdecTBa TEIUIOTHI B IIpoLEcCax
Teruionepenayd. Pacuer koinMyecTBa TEIUIOTHL, HEOOXOIUMOTrO IS
OCYILIECTBJIEHUS 3aJaHHOIO IIpoliecca ¢ Teronepenadeid. Pacuer
U3MEHEHUsT BHYTPEHHEH »HHEpPruM Tejd, paboThl U IEpPelaHHOTrOo
KOJIMYECTBA  TEIUIOTBI €  MCIOJB30BAaHUEM  IIEPBOIO  3aKOHA
TepMOJMHAMUKU. Pacder paboThl, COBEPIIEHHOUW ra3oMm, Mo rpapuky
3apucumoctd p (V). Bpruucienue pa®oThl ras3a, COBEpIICHHOW INpuU
MU3MEHEHUHU COCTOSIHUS MO 3aMKHyTOMY LuKiy. Beraucnenne KIIJ npu
COBEpIIEHUH Tra3oM paboThl B MpoleccaXx M3MEHEHUS COCTOSHUS IO
3aMKHYTOMY UUKITYy. OObsICHEHHE MPUHIMIOB JCHCTBUS TEMJIOBBIX
mamuH.  JlemoHCTpamust  poau  (QU3MKM B CO3JAaHUU W
COBEpIIEHCTBOBAHUM  TEIUIOBBIX JABUrareneil. Msznoxenue cytu
HKOJIOTHYECKHX TpoOIeM, OOYCIIOBICHHBIX pPaOOTOM  TEIIOBBIX
JBUTATENed M MpPeNIoKEHWE MYTH MX PpEelIeHUs. YKa3aHHe TIpaHuULl
NPUMEHUMOCTH 3aKOHOB TEPMOJMHAMUKH. YMEHHE BECTH JUAJIOT,
BBICJIyIIMBATh MHEHHE OIIIOHEHTA, Y4aCTBOBATh B JUCKYCCUH, OTKPBITO
BBIp@)XaTh M OTCTaWBaTh CBOIO TOYKY 3peHMs. YKazaHHE Y4eOHBIX
JUCLUIUIMH, IPU U3YYEHUH KOTOPBIX UCHONB3YIOT Y4eOHBIH MaTepuai
«OcHOBBI TepMOaMHAMUKN» (CBOWCTBA MApOB, JKUJAKOCTEH, TBEPIBIX
Ten. M3MepeHue BIaXKHOCTH BO3AyXa. Pacuer Koiau4ecTBa TEIIOTHI,
HEOOXOJMMOT0 JUIs OCYIIECTBIIEHUS Mpolecca Mepexoaa BellecTBa U3
OJIHOTO arperaTHoro COCTOSHUSL B JpYroe. OKCHEPUMEHTAIbHOE
UCCIIEJIOBAaHUE TEIUIOBBIX CBOWCTB BemlecTBa. lIpuBeneHne npumepos
KaOWUIPHBIX SIBICHUN B OBITY, mpupoje, TexHuke. VccienoBanue
MEXaHHYECKHX CBOMCTB TBepAbIX Ten. Ilpumenenue (uznyeckux
NOHATUH W 3aKOHOB B Y4eOHOM MaTepuasie Npo(ecCHOHATHLHOTO
xapakrepa. Mcnons3oBanue WHTepHeTa m1s moucka uHGoOpManud o
pa3paboTKax W INPUMEHEHUSX COBPEMEHHBIX TBEPAbIX M aMOPQHBIX
MaTEepHaJIOB.

3.DnexTpoiMHaMuKa

OnekTpocTatuka. BplunciieHne Ccuia  B3aUMOACHCTBUS  TOUYEUHBIX
JNEKTPUIECKUX 3aps10B. Brrancnenne HAIIPSKEHHOCTHU
IEKTPUUECKOTO MOJISA OJHOTO M HECKOJIBKMX TOYEUYHBIX JJIEKTPUUECKUX
3apsI0B. XapaKTEPUCTUKA OCHOBHBIX BUAOB JACSITEIBHOCTH CTYIEHTOB
(Ha  ypoBHe  y4yeOHbBIX  JeifcTBuil)Bbluncienue — moTeHuumana
UIEKTPUYECKOTO TOJII OJHOIO M HECKOJIBKUX TOUYEUHBIX NEKTPUUECKHUX
3apsaoB. M3Mepenue pasHocTM NOTEHLMANoB. M3MepeHue sHeprum
JNEKTPUYECKOTO TOJS 3apsDKEHHOIO KOHAEHcaTopa. BrrumcieHue
SHEPIUM  JJNEKTPUYECKOrO0  MOJS  3apsHKEHHOrO0  KOHJIEHCATopa.
PazpaboTka IJ1aHa u BO3MOYXHOM CXEMBbI JNEUCTBUN
JKCIIEPUMEHTAIIBHOTO OIPENEIICHUS IEKTPOEMKOCTH KOHJIEHCATOpa U
JTUDIIEKTPUYECKON IIPOHULIAEMOCTHU BEILIECTBA. IIpoBenenue
CPaBHUTEIBHOIO aHAJIW3a I'PABUTALIMOHHOIO U JJIEKTPOCTATUYECKOTO




nosiei. [locTosHHBIN TOK M3MepeHre MOITHOCTH AJIEKTPUYECKOrO TOKA.
N3mepenne D/IC ¥ BHYTPEHHETO CONPOTUBJICHHUS HMCTOYHHUKA TOKA.
BrinonHenue pacueTroB CUIbl TOKA W HANpSKEHUW HA ydacTKax
anekTpudeckux nenei. OObSICHEHHE Ha pUMEpE IEKTPUIECKON enn
¢ nByms wucrouyHukamu Toka (DZIC), B KakoM cilydyae HCTOYHUK
ANEKTPUYECKOI dHEPruu paboTaeT B peKUMe reHepaTopa, a B KAKOM —
B pexume norpebutens. OmnpeaeneHue  TeMIepaTypbl  HUTH
HakanmBaHus. M3MepeHue 3JeKTpUIecKoro 3apsaa diekrpona. CHaTue
BOJIbTAMIIEPHOM XapaKTEPUCTUKHU JUOJIA.

[IpoBeaeHNE CPaBHUTENBHOTO aHAIN3A MOJIYIPOBOJHUKOBBIX JHOJIOB U
TpuoaoB. Mcnonp3oBanue WHTepHeTa Mg moucka WHGOPMAIMH O
NEPCHEKTUBAX PA3BUTHUS MOIYNPOBOJHUKOBOW TEXHHKU. Y CTaHOBKA
MIPUYMHHO-CJIECTBEHHBIX CBsI3¢ MaruutHele siBieHust M3mepeHue
WHAYKIMA MAarHUTHOTO mMoJisi. Belunucnenue cuil, AEHCTBYIOIIMX Ha
IPOBOJHUK C TOKOM B MAarHuTHOM 1oje. Bruncinenue cud,
JNEUCTBYIOIINX HA AJEKTPUYECKUH 3apsjl, ABMKYIIMICA B MarHUTHOM
nosie. MccienoBaHue — SIBIEHUW  3JIEKTPOMAarHUTHONM  MHIYKIIHM,
CaMOMHIYKIMU. Brrunciienne sHeprur MarauTHOTo nosist. OObsiCHeHNe
NpUHIMIA JeHUCTBUS dnekTponaBurarensi. OObICHEHHE MNPHUHIUNA
JEUCTBHSI TEHEPATOPA DIIEKTPUUECKOTO TOKA U AIEKTPOU3IMEPUTEIBHBIX
npubopoB. OObACHEHHE MpUHIMIA JAEUCTBUA Macc-crekTporpada,
ycKOopuTenel 3apspkeHHbIX 4YacTull. OObsICHEHHE PO MarHUTHOTO
noJiss 3eMJIM B JKM3HU PAaCTEeHUi, KUBOTHBIX, ueiaoBeka. [IpuBenenue
MIPUMEPOB MPAKTUUECKOTO MPUMEHEHUSI U3YUEHHBIX SIBICHUM, 3aKOHOB,
npubopoB, ycTpoicTB. [IpoBeneHne cpaBHUTEIBRHOTO aHalnu3a CBOMCTR
ANIEKTPOCTATUYECKOTO, MArHUTHOTO M BHUXPEBOrO DJIEKTPUUECKUX
noJieit. OOBACHEHHE HA IPUMEPE MAarHUTHBIX SBJICHHUH, MOYeMy (U3UKY
MOXHO paccMaTpuBaTh KAaK METAAUCHUIUIMHY OJIEKTPOMAarHUTHBIE
kosiebanust HabmioneHne ocuuuiorpaMM rapMOHHUYECKUX KoJeOaHMit
CHUJIBI

TOKa B 1enu. M3mepeHne 31eKTpoeMKOCTH KOHAeHcaTopa. M3mepenue
WHJIYKTUBHOCTh KaTymkd. lccienoBaHue SIBICHHS SIIEKTPUUYECKOTO
pe30HaHca B IOCIIeNOBaTeNbHON Henu. [IpoBenenue aHamorum Mexny
buU3MUECKUMH BEIIMYMHAMH, XapaKTEPU3YIOIIUMU MEXaHUYECKYI0 WU
AJIEKTPOMArHUTHYIO KoJjiebaTenbHble cucTeMbl. PacueT 3HadeHuil CUITbl
TOKa M HalpsOKEHHWsT Ha JJIEMEHTaX LEeNu NEPEeMEHHOTO TOKa.
UccnenoBanue npunnuma aeiictBus tpanchopmaropa. MccnenoBanue
NpUHIMIIA JEHUCTBUS T€HEpaTopa MepeMeHHOro Toka. Mcnonb3oBanue
WNurepHera ans moucka WHOpPMAIMM O COBPEMEHHBIX crocobax
nepenadn AJEKTPOIHEPIUH. DJIEKTPOMArHUTHbBIE BOJIHBI.
OcyiiectBienue paauvornepenadyd u paavonpuemMa. HcecnenoBanue
CBOMCTB AJICKTPOMArHUTHBIX BOJIH C TMOMOIIBI0O MOOHMIIBHOTO TenedoHa.




Pa3BuTHEe 1EHHOCTHOIO OTHOILIEHHS K M3y4aeMbIM Ha ypokax (PU3HKU
o0beKTaM M OCBaMBaeMbIM BUAAM JesATeNbHOCTH. OObsICHEHHE
IIPUHLUIIMAIBHOTO PA3JIn4us PUPOABI YIPYIUX U IEKTPOMArHUTHBIX
BOJMH. U310KeHHe CyTH 3KOJIOTMYECKUX MpoOiIeM, CBA3aHHBIX C
3JIEKTPOMAarHUTHBIMU KoJIe0aHUsIMU U BoJHaMU. OOBsiCHEHHE pPOJU
JJICKTPOMAarHUTHBIX BOJIH B COBPEMEHHBIX MCCIIEIOBaHUAX BeeneHHoM.

4. Crpoenne atroma
Y KBaHTOBas (pu3nka

KBanToBass ontuka HaOmogenue d¢oTosnekrpuueckoro sddekra.
OObsicHenne  3akoHOB.  CTolleToBa Ha  OCHOBE  KBAaHTOBBIX
MpEACTaBICHUN. PacueT MaKkCHUMaJlbHOM KHUHETHUYECKOM SHEpPruUu
AIIEKTPOHOB MpH PoTOIMEKTpruUeckoM 3Pdexte. Omnpenenenne padoThl
BBIXO/JIa DJJEKTpOHa TO0 TpaduKy 3aBUCUMOCTH MaKCHUMAaJIbHOMN
KAHETUYECKOW HSHEpruM  (OTOIIEKTPOHOB OT YACTOTHI  CBETA.
N3mepenne pabGoThl BbIxoja siekTpoHa. Ilepeuncnenue mnpubopos
YCTaHOBKH, B KOTOPBIX IPUMEHSETCS 0€3MHEePLIMOHHOCTD
dotoapdekra. OOBSCHEHHE KOPIYCKYISIPHO-BOJHOBOTO JIyad3Ma
cBOMCTB (oTOHOB. OOBSICHEHHE POJU KBAHTOBOW ONTHKU B Pa3BUTHUH
coBpemMeHHON (Qu3uku. Pusznka aroma. Habmiogenue nauHEeHYaTHIX
criekTpoB. Pacuer 4acToThl U JUIMHBI BOJIHBI UCITYCKA€MOI'0 CBETa MpPHU
Iepexoqe aTomMa BOAOPOJA M3 OJHOTO CTAallMOHAPHOTO COCTOSIHHUS B
apyroe. OOBsSICHEHHE TPOUCXOKICHUS JUHEHYATOTO CIEKTpa aroma
BOJOPO/JA U pa3Iuyusl JMHEHYaThIX CIEKTPOB pPAa3IUYHBIX Ta30B.
HccnenoBanue mnuHendaroro cnekrpa. FMccimemoBanue mnpuHIMna
paboThl JIIOMUHECIIEHTHOW Jammbl. HaGmioneHnne u  oObsicHEHUE
NpUHIMNA JAelcTBUs Jasepa. [IpuBeneHne MpUMEPOB HMCMOIb30BaHUS
Ja3epa B COBpeMEHHOW Hayke W TexHuke. Mcnons3oBanue MHTepHera
JUIsl Toncka HWH(popManuM O TMepcrneKTUBax MPUMEHEHHs Jia3epa.
®duznka aTroMHOTO sapa HabGmonenne TpekoB anb(ha-dyacThil B Kamepe
Buibcona. PeructpupoBaHue SAAEpHBIX H3IYYEHUH C TOMOUIBIO
cyetunka [eiirepa. Pacuer oSHeprum CBA3M ATOMHBIX  SO€ED.
Onpenenenne 3apsga W MacCcoBOrO 4YUCJIa aTOMHOIO  sjIpa,
BO3HMKAIOIIETO B PE3yJbTaTe PaAHMOAaKTUBHOIO pacrnaja. Beruucienue
SHEPruM, OCBOOOXKAAIOIICHCS NpU  PAaJUOAKTUBHOM  pacrale.
Ornpenenenne MPONYKTOB SIAEPHOW peakUHUH. BplumcieHwe sHepruw,
ocBOOOXIaromieiicss  mpu  ANepHBIX  peakuusax.  [loHumanue
MPEUMYILECTB U HEAOCTATKOB HCIIOJNB30BAHUS ATOMHOM JHEPruu M
MOHU3UPYIOLIUX U3TyYeHUI B IPOMBIIUIEHHOCTH, MEAUIMHE.

W3noxxenne  cyTM  SKOJIOTMYECKMX  MpoOJeM,  CBA3AHHBIX  C
OMOJIOrMYECKUM JeHCTBUEM paJAMOAaKTUBHBIX M3nyueHui. [IpoBenenue
KIaccu(pUKaMu  DIEMEHTAPHBIX  YacTUI[ MO0 UuX  (U3UIECKUM
XapakTEepUCTUKaM (Macce, 3apsiay, BPEMEHH XW3HU, CIOUHY U T. 1.).
[lonnMaHue UEHHOCTEW HAy4YHOrO IO3HAHUS MHUpa HE BOOOIE s
YelioBeYeCTBAa B IEJIOM, a I KaXJIOoro oOydaromerocs JH4YHO,




LEHHOCTE!N OBJIaJICHUS METOJAOM HAaYYHOTO MO3HAHUS JJI JOCTHXKEHUS
ycrexa B JII0OOM BUJIE MPAKTUYECKON e TETbHOCTH.

5.9BoJronus
Bcenennoi

Crpoenue u pazputue Beenennoit. Habmonenue 3a 38e3namu, JIynout u
IUIaHeTaMH B TeJieckorn. HaOmroseHne CONMHEYHBIX MATEH ¢ MOMOIIbBIO
TEJEeCKONa M COJHEYHOro sKkpaHa. lMcmonw3oBanue WHTepHera nis
NoHCKa M300paKeHUM KOCMHUYECKUX OOBEKTOB M MHGpOpMauuu 00 HX
ocobeHHOCTsAX. OOCyXkaeHre BO3MOXHBIX CLEHApUEB SBOJIIOIUU
Bcenennoii. lcrnonb3oBaHne WHTEpHETa I IOMCKA COBPEMEHHOU
uHpopmanuu o pa3Butun Bceenennoi. Omenka wuHOpMau C
NO3MLIUM €€ CBOWCTB: JIOCTOBEPHOCTH, OOBEKTHMBHOCTH, MOJIHOTHI,
aKTyaJIbHOCTH M T. 1. OBoironus 3Be3l. ['Mmnoreza mpoUCXOKIEHUS.
ConneuHoil cuctembl. Boluucienne 3Heprum, ocBOOOKIAIOIIEHCS TPU
TEPMOSIACPHBIX peakuusax. DopMynupoBka MpodIeM TepMOsIEpHOM
sHepreTuku. OObsICHEHNE BIUSHUS COJTHEYHON aKTMBHOCTH Ha 3eMIIIO.
[lonnmanue ponM KOCMHMYECKMX MCCIEAOBaHMM, HMX HAy4YHOIO U
HSKOHOMHUYECKOT0 3HaueHMsA. OOCyXJeHHE COBPEMEHHBIX TMIIOTE3 O
npoucxoxaeHu COTHEYHON CUCTEMBI




YYEBHO-METOINYECKOE
N MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
IMPOI'PAMMBI YYEBHOM JUCIUIIJINHBI
«OPU3UKA»

B cocraB ydueOHO-METOMMUYECKOTO0 M MaTepUaIbHO-TEXHUUECKOTO 00ecIeueHus
MPOrpaMMbl YI€OHOH AUCIUTUTHMHBI «DHU3uKa», BXOAAT:

* HarJIAIHBIE TTOCOOMST (KOMILIEKTHI Y4eOHBIX TaONuIl, IiakaThl: «Duznyeckue
BEIMYMHBI W (QyHIaMEHTaJIbHBIC KOHCTAHTBI», «MEXKIyHapoaHas CHCTEMa CIMHHIY
Cl»,

, IOPTPETHI BHIJAIONITUXCS YUCHBIX-(DU3UKOB M aCTPOHOMOB);

* THHOPMAITMOHHO-KOMM YHHUKATUBHBIE CPEJICTBA;

* KOMIUIEKT 3JIEKTPOCHAOKEeHUS KaOHeTa (PU3UKHU;

* TEXHUYECKUE CPE/ICTBA O0yUEHUS;

* JIEMOHCTpalMOHHOEe O00OOpymaoBaHWEe (0OIIEr0 HA3HAYCHHUS W TEMaTHYECKUE
HaOOpKI);

* JaboparopHoe o0opyioBaHuE (00IEero Ha3HAYCHHS U TeMaTHYeCKHue HaOophI);

* CTaTHYECKHE, TMHAMUYCCKHE, IEMOHCTPAIIMOHHBIC U Pa3aTOYHbBIC MOJICIIH;

* BCIIOMOTaTelIbHOE 000PYI0BaHUE;

* KOMIUIEKT TE€XHUYECKOW JOKYMEHTAlluM, B TOM YHUCIJE IMaclopTa Ha CpelcTBa
00y4EHHMsI, HHCTPYKITUHU IO UX UCIOJIb30BAHUIO U TEXHUKE O€30MacHOCTH;

* OMOIMOTEYHBIN (OH]I.
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