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Henab npenogaBaHusi AMCUMIIJINHBI:

1.1 Heab AMCHUIIMHBI

OCHOBHBIMU 1IENIIMU U3Y4YECHUS (PU3UKU B 00IIEM 00pa30BaHUU SBISIOTCS:

— (opMuUpOBaHUE HHTEpEca U CTPEMIICHUS OOYYAIOIIMXCS K HAYYHOMY
U3YYCHHUIO TPUPOIBI, PA3BUTHE MX HWHTEJUIEKTyaJlbHBIX M  TBOPYECKHX
CIOCOOHOCTEM;

— pa3BUTHE TIPEACTABICHUII O HAaydyHOM METOJE€ IO3HaHWs W
(dbopMHpOBaHKE UCCIIEOBATENHECKOTO OTHOIIECHHUS K OKPYKAIOUIUM SIBICHUSM;

— (GOopMHpOBaHHE HAYYHOIO MHPOBO33PEHHMSI KaK pe3ysibTaTa H3Y4YEHUs
OCHOB CTPOEHHS MaTepuu U (PyHIaMEHTaIbHBIX 3aKOHOB (PH3UKU;

— (QopmupoBaHue YMEHUU OOBSACHATH SBICHUS C HCIOJIb30BAHHEM
(u3nyeCKUX 3HAHUM U HAyYHBIX J10Ka3aTEIbCTB;

— (opmupoBaHue MpeACTaBICHUN O PoiaM (PU3UKU AJI PA3BUTHS APYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTUH.

Paznensl gucnumimHbl: @PuU3MKa U METOABl HAYyYHOIO IO3HAHMA,
Mexanuka, MomnekynsapHas ¢u3MKa U TEPMOJMHAMUKA, OJEKTPOCTATHKA,
OnextpoauHamuka, Kosebanuss u BosHbl,  OCHOBBI CHELMAIBHOW TEOpUU
oTHOcUTenbHOCTH, KBaHTOBas (u3uka, DIeMEHThl aCTPOHOMHUU U acTPOPHU3UKH,

O6o01mmaroree MOBTOPEHUE.
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Pabouvas mporpamMma JMCHMIUIMHBI COCTaBJI€Ha B COOTBETCTBHH (heepalbHBIM TOCY-
JapCTBEHHBIM 00pa30BaTENbHBIM CTAHAAPTOM CpeHero obuero obpasosanus (yTBep-
K1eH npukazoM Munobpuayku Poccun ot 17 mas 2012 r. Ne 413), denepaibHbIM ro-
CyIapCTBEHHBIM 00pa30BaTeIbHBIM CTAHIAPTOM CPEIHEr0 MpohecCHOHAIBHOrO 00pa-
30BaHMA 110 crienuansHocTy 40.02.02 [IpaBooxpanuTenbHast eI TEIbHOCTE (YTBEPIKIECH
nprkaszom MunoOpHayku Poccun ot 12 mast 2014 r. Ne 509), npumepHoit mporpammoii
obmeobpazoBaTebHOM yueOHoM auctuminibl «Pusuka (6a30BbIl ypOBEHB)» (peKo-
MeH0BaHa DeJliepanbHbIM IOCYIapPCTBEHHBIM OFOJDKETHBIM HAYYHBIM YUPEKIECHUEM
«MucTuTyT cTpaTeruu passuTus obpaszoBanus Poccuiickoit akajgemun 0o6pa3zoBaHusy B
KayecTBE MPUMEPHON paboueil mporpamMMbl cpe/iHero obiero obpasoBanus; ogobpeHa
pemenreM ®YMO no obmemy obpazoBanuto, rmpotokon Ne 8/22 or 14 okrabps 2022
r.), Ha OCHOBaHUM yueOHOro 1miana oynoi Gpopmsl 00yuerust OITOIT CITO — nporpam-
MBI TIOJIFOTOBKM CHEIMAIUCTOB cpeHero 38eHa (manee — [TITICC3) 40.02.02 TIpaBoox-
paHUTENbHAs JEATEIbHOCTh, 0I00PEHHOI0 YUYEHBIM COBETOM YHHBEpPCUTETA (TIPOTOKOI
oT r. Ne § 3

PaGouas nporpamma JUCHUMIUIMHBL 00CYK/I€HAa U PEKOMEH/I0BAHA K Peaau3aliy
B 00pa3oBaTesIbHOM IIpoliecce st 00y4eHUs: CTYJCHTOB OYHOM (GOpPMBI 00YYEHHUs 110
IITICC3 40.02.02 ITpaBooxpaHuTelbHas AEATEILHOCTh HA 3aceqannu Kadeaps Hano-
TEXHOJIOTHI, MHKPOJIEKTPOHUKH, OOIIEH M NpHUKIagHON (GU3UKKU (MIPOTOKON OT
« » 20_ r. Ne _)
3aB. kadeapoii Hanorex-
HOJIOTWI, MUKPO3JIEKTPO-

HUKH, O0IIeH 1 npUKIIa- K.(b-M.H., IOUEHT
HOM (pU3HKH P p A.E. Ky3bko

__ CT.Iperno/iaBaTesb
PaspaboTunk ! ﬁ/ B.B. Cyuunnkun

Cornacogano: (’/U
Kadenpa AuTII nporoxosn Ne or«__ » 20 .
3aB.kadenpoit AuTII / / K .10.H., qoueHt E.B. TTo3auskosa
Er o
Jlupexrop HayuyHOU OMOIHOTEKH /?fyfq,;,;/g// B.I'. MakapoBckas
"\/‘s

Paboyas nporpamma QUCHUIUIMHEI [IEPECMOTpEHa, 00CYXK/IeHA W PEKOMEHI0BA-
Ha K peaju3alyy B 00pa3oBaTeIbHOM IPOIEecce Ha OCHOBAaHMU y4eOHOIO IlaHa OUHOM
dopmsl 06yuenus [IIICC3 40.02.02 IlpaBooxpaHuTebHas AeSITEIBHOCTD, 0100pEHHO-
ro Y4eHbIM COBETOM yHUBEpcHTETa (IIPOTOKOM OT « _ » o2 20/ /3 7. Ne G ),
Ha 3acefaHuu Kadeapsl HaHOTEeXHOIOrHH, MUKPOIJIEKTPOHUKH, OOLICH M IIPUKJIAIHOM
(Gu3HKH (MMPOTOKOI OT « 2 » zguffcw 202 . Ne £).

3aB. kadeapoit Hanorex-
HOJIOT i, MUKPO3JIEKTPO-

HUKH, 00IIIeH U puKiIai- ' K.(p-M.H., IOUEHT
HOU pu3uku Py A.E. Ky3bKO
{//




Pabougas nporpaMma JUCHMIIIMHEI IEPECMOTPEHA, 00CYK/IE€HA U PEKOMEH/0Ba-
Ha K peanu3aly B 00pa3oBaTeIbHOM IIPOLECCe HAa OCHOBAHUHU y4eOHOTO IIaHa OYHOH
dopmer o6ygenus [IIICC3 40.02.02 [IpaBooxpaHuTeNnbHas JeSITENbHOCTD, OL00PEHHO-
ro Y4eHBIM COBETOM YHHBEPCHTETa (IIPOTOKOI OT « 2En 0 Vi 202yr. Ne 9 ),
Ha 3aceqaHuy Kageapsl HaHOTeXHOIOrMi, MUKPO3JIEKIPOHUKH, O0IIEeH 1 IPUKIaJHON
dusuku (mpotokor ot « 4) » [ L%’f’f%ﬁ.’ 2024 r. Ne E

3aB. kadenpoit Hanorex-

HOJIOT'HH, MUKPO3JIEKTPO-

HHUKH, 001LIeH U IpuKIaI- K.()-M.H., JOLIEHT
HOH (pusuku A.E. Ky3pK0

4

Pa6ouas mporpamMma JUCLHMIUIMHBI EPecMOTpeHa, 00CyxKIeHa U PeKOMEH/I0Ba-
Ha K peau3aly B 00pa3oBaTebHOM IIPOLECCe HA OCHOBAaHMHM y4eOHOro IUIaHa OYHOH
dbopwmer o6ygenms IITICC3 40.02.02 [IpaBooxpaHUTENBHAS AEATEIBHOCTD, 0NOOPEHHO-

ro Y4eHsIM COBETOM YHHBepcUTeTa (IIPOTOKOI OT «__ » 20 1. Ne ),
Ha 3aceqannu Kadenpbl HaHOTEXHOIOTHH, MUKPO3JIEKTPOHUKH, OOIIEH ¥ IPHKIaIHOM
¢u3uky (IPOTOKOI OT «___ » 20 1. Ne ).

3aB. kadeapoit Hanotex-

HOJIOTHii, MUKPO3JIEKTPO-

HUKH, 00IIel 1 MpyKIIaj- K.(p-M.H., JOLIEHT
HOH (pU3UKH A.E. Ky3bk0

Pa6o4as mporpaMma JUCHHUIUIAHBI IEPECMOTPEHa, 00CyKIEHa U PEKOMEHI0Ba-
Ha K peam3aly B 00pa3oBaTeNbHOM MPOLECCe Ha OCHOBAHMM y4eOHOro IUIaHa O9HOH
dopmer 06ygenus IIIICC3 40.02.02 IIpaBooxpaHuTeNbHAas JeSATEIBHOCTD, ON00PEHHO-

ro Y4eHbIM COBETOM YHHBepcHTeTa (IIPOTOKOJI OT «__ » 20 1. Ne ),
Ha 3acenanuu Kadeapsl HaHOTEXHOIOTMi, MUKPO3JIEKTPOHUKH, OOIIEH U IPUKIaJHON
busuKH (IIPOTOKOJ OT «___ » 20 r.Ne_ ).

3ag. kadenpoit Hanorex-

HOJIOT'HH, MUKPO3JIEKTPO-

HUKY, 00IIeH ¥ pUKIaj- : K.()-M.H., IOLIEHT
HOM QU3HKH A.E. Ky3pK0
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TemaTnueckoe IIaHuPOBAHUE



OO0masi xapakTepucTUKa y4eOHOro npeamera «@usuka»
®dusuka Kak Hayka o HauOosee OOIIMX 3aKOHAX MPUPObI, BBICTyNAas B Ka-
4yecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIaa B CUCTEMY
3HaHUU O OKPY’KAIOILEM MUpE.

IIkonapHBIA Kypc (PU3MKH — CHUCTEMOOOPA3YIOUINM JUIsl €CTECTBEHHO-
Hay4YHBIX y4EOHBIX IPEIMETOB, IOCKOJIbKY (PU3NUECKHE 3aKOHBI JIeXKAT B OCHOBE
IPOLIECCOB U SIBICHUM, U3y4aeMbIX XUMUEH, Ononoruei, pusnueckoi reorpadu-
eil u actpoHoMuei. Mcnonbp3oBaHue U aKTUBHOE PUMEHEHHE (PU3NYECKUX 3Ha-
HUN OmpeeNseT XapakTep M pa3BUTHE Pa3HOOOpPA3HBIX TEXHOJIOTHH B cdepe
SHEPreTUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCA, MOJYyYEHHS HOBBIX MaTEPHAIIOB C
3aJJaHHBIMU CBOWCTBaMU W 1p. M3yueHue (U3MKHM BHOCHT OCHOBHOW BKJIAJ B
(GopMupOBaHHE €CTECTBEHHO-HAYYHOW KapTHHBI MHpa y4yalluxcs, B GOPMHUPO-
BaHME YMEHHUI NPUMEHATh HAYYHBIM METOJl MO3HAHWS MPHU BBITOJIHEHUH HUMU
y4eOHBIX HCCIIE0BaHUM.

B ocHoBy kypca ¢u3MKH CpeqHEell MIKOJbl MOJOXKEH pAl UACH, KOTOpbIe
MO>KHO pacCcMaTpHUBaTh KaK IPUHLHUIIBI €T0 OCTPOEHUS.

Nnes nesocTHocTH. B COOTBETCTBUM € HEW KypC SIBJISETCS JIOTHYECKH 3a-
BEPILEHHBIM, OH COJIEP’KUT MaTepuall U3 BCeX pa3zesioB (GU3MKH, BKIIOUAET Kak
BOMPOCHI KJIACCUUECKOM, TAK U COBPEMEHHON (PU3UKH.

Hnest renepamm3zanumn. B cooTBeTcTBUM ¢ HEWl MaTepuan Kypca (U3MKU
00BEUHEH BOKPYT PU3HUECKUX Teopuil. Benymum B Kypce aBisgercs: GOpMHUPO-
BaHHE MPECTABICHUI O CTPYKTYPHBIX YPOBHSX MaT€pUH, BELIECTBE U MOJIE.

Nnes rymanurapusanmu. E€ peanuszanus nmpeanosiaraet UCIoiab30BaHUE
T'YMaHUTAPHOTO MOTEHUMana (PU3NYECKON HayKH, OCMBICICHHE CBA3U Pa3BUTHS
(Gu3NKM ¢ pa3zBUTHEM OOLIECTBA, a TAKXKE C MUPOBO33PEHUYECKUMHU, HPABCTBEH-
HBIMH 1 3KOJIOTHYECKUMU IPOOIeMaMH.

Nnes npukaagnoii HanpapiaenHoctu. Kypce dbusuku npeamnosnaraer 3Ha-
KOMCTBO C IIMPOKUM KPYIOM TEXHHYECKHX M TEXHOJIOTMYECKUX HMPUIOKEHUN
U3YYEHHBIX TEOPUI U 3aKOHOB.

Nnes 3xonoru3anum peanusyercss NOCPEICTBOM BBEICHHUS 3JIEMEHTOB CO-
JepXaHusl, TOCBSIIEHHBIX HKOJIOIMYECKUM IMpoOjIeMaM COBPEMEHHOCTH, KOTO-
pbI€ CBsI3aHBl C Pa3BUTHUEM TEXHUKH M TEXHOJIOTHH, a TaKKe 00CYyXIeHUs Mpo-
0JieM palMOHAIIBHOTO MPUPOJOTIONIb30BAHMS U SIKOJIOTMUECKON 0€30MaCHOCTH.

Crepx’HEBbIMU 3JIEMEHTaMU Kypca (DU3UKHU CPEIHEN IIKOJIbI SIBISIIOTCA (H-
3udeckue Teopuu ((PopMUpOBaHME MPEACTABICHHA O CTPYKType MHOCTPOECHUS
du3nuecKoil TeOpuM, posik (PyHIaMEHTAIbHBIX 3aKOHOB W MPHUHIUIIOB B COBpE-
MEHHBIX TPEJICTaBICHUSIX O MPUPOJE, TPAHUIAX MPUMEHUMOCTH TEOPHH, IS
OMKCaHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U IIPOLIECCOB).

CucTeMHO-AesTeNbHOCTHBIN MOAX0/ B Kypce (DU3UKH peannu3yeTcs Mpexkae
BCEro 3a CYET OpraHU3alluu SKCIEPUMEHTAIBHON eATeIbHOCTH 00yYaroUIXCs.
Jlist 6a3oBoro ypoBHSI Kypca (U3UKHA — 3TO HCIIOJIB30BAaHUE CHUCTEMBI (pPOH-
TaJIbHBIX KPAaTKOBPEMEHHBIX 3KCIIEPUMEHTOB U JTJAOOPATOPHBIX paboT, KOTOPHIE B
nporpamMme 0ObEIMHEHBI B OOIINI CIIUCOK YYCHUYECKUX MPAKTUYECKUX PaldoT.
Brienenue B ykazaHHOM MepevyHe JabOpaTOpHbIX padboT, MPOBOIMMBIX JJIsl KOH-
TPOJSL M OLIEHKH, OCYHIECTBIIAETCA YYaCTHHKaMH 0Opa3oBaTEeNbHOTO Mpoliecca



UCXOs U3 OCOOCHHOCTEH TEMaTHYEeCKOrO TUIAHUPOBAHUS M OCHAILICHUSI KaOWHe-
ta Qusuku. [Ipu s3TOM obecrnieurBaeTcsi OBIAJeHUE OO0YYAIOIUMHUCS YMEHUSIMU
IPOBOJUTH KOCBEHHBIC HM3MEPEHHS, MCCIEIOBAHUS 3aBUCUMOCTEN (PU3MUYECKUX
BEJIMYHMH U MOCTAHOBKY OIBITOB MO MPOBEPKE MPEAJIOKEHHBIX THUIIOTE3.

Bonbiioe BHUMaHUE yaeIseTCsl PEIICHUIO PACUETHBIX U Ka4eCTBEHHBIX 3a-
nad. [Ipu sToM AJis pacyETHBIX 3a/1ay IPUOPUTETOM SIBJISIOTCS 3a7[a4d C SIBHO 3a-
JaHHOU (hM3HYECKOU MOJIEbIO, MO3BOJISIONINE MPUMEHITh U3YUEHHBIC 3aKOHbI U
3aKOHOMEPHOCTH KaK U3 OJHOTO pa3zjesia Kypca, TaK U MHTETPUPYS 3HAHUS U3
pasHbIX pasnenoB. J[Is KauecTBEHHBIX 3aJa4 MPUOPUTETOM SIBISIFOTCS 3a/aHuUs
Ha 00BsACHEHUE MPOTEKAHUs (PU3NUECKHUX SBJICHUN U MPOILIECCOB B OKPYKAOIIEH
KU3HU, TpeOyromue BbIOOpa (U3NYECKOW MOJENU ISl CHTyalldud MpPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanuamu PI'OC COO x MarepuanbHO-
TEXHUYECKOMY OOECTeUeHHI0 yueOHOTO Tpoliecca 0a30BbIi ypoBeHb Kypca (hu-
3UKH B CpEJHEN LIKOJIE JOJKEH M3ydaThCs B YCIOBUSIX MPEIMETHOTO KaOMHETa
(U3MKH WK B YCIOBUSAX UHTETPUPOBAHHOIO KAOMHETA MPEIMETOB €CTECTBEHHO-
Hay4yHOTro IuKia. B kabunere pusuku n0KHO OBITH HEOOX0AUMOE JTadbopaTop-
HOE OOOpyIOBaHUE JUIsl BBIIOJHEHHUS YKa3aHHBIX B IpPOrpaMMe YYEHHUECKHUX
IPAaKTHYECKUX padOT U IEMOHCTPALlMOHHOE 000pYy10BaHHUE.

JleMOHCTpalMoHHOE 000pyI0oBaHue (GOPMUPYETCS B COOTBETCTBUU C MPUH-
[IUTIOM MUHUMAJIBHON TOCTaTOYHOCTH M OOECIEYMBAET MOCTAHOBKY IEpPEUHC-
JICHHBIX B MPOTPAMME KIIOUYEBBIX JEMOHCTPALUN JJIsI UCCIICIOBAHMS U3y4aeMbIX
SBIICHUN W TPOIIECCOB, SMIUPUIECKUX U (yHIaMEHTAJbHBIX 3aKOHOB, MX TEX-
HAYECKUX IPUMEHEHHM.

JlabopatopHoe oOOpy/nOBaHUE ISl YUYEHUYECKUX MPAKTHYECKUX PaboT
dopMupyeTcsi B BUJe TEMAaTHUECKUX KOMIUIEKTOB U OOECIeunBacTCs B pacuére
OJIHOTO KOMILJIEKTa Ha JIByX 00yJaromuxcsl.

TemaTuyeckne KOMIUIEKTHI JaOOpaTOPHOTO 00OPYIOBAaHUS JIOJKHBI OBITH
HOCTPOEHBI HAa KOMITJIEKCHOM HCIOJIb30BaHUU aHAJIOrOBBIX U LHU(POBBIX MPUOO-
POB, a TaK)K€ KOMITBIOTEPHBIX M3MEPUTEIHLHBIX CUCTEM B BUE NU(PPOBHIX Ja00-
paTopuil.

Hesan u3yyeHus yueOHoro npeamera «ODu3uka

OCHOBHBIMU 1IEJISIMU U3y4Y€HHs PU3UKHU B OIlIEM 00pa30BaHUU SBISIOTCS:

— (¢opMUpOBaHUE WHTEpEca U CTPEMJICHUS OOY4YarOIIUXCS K HAYYHOMY
U3YUYEHUIO MPUPOJIbI, Pa3BUTHE UX MHTEIJIEKTYabHBIX U TBOPUYECKUX CIIOCOOHO-
CTEH;

— pa3BUTHE TPEACTABICHUN O HAYYHOM METOJIe MO3HaHUs U (HOpMHUPOBa-
HUE HCCIIEIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOIIUM SIBICHUSIM;

— (QopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KAaK pe3yJibTaTa HM3y4deHUs
OCHOB CTPOCHHS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

— ¢dopMHpPOBaHNE YMEHUN OOBSCHATH SIBJICHUS C HUCIOIh30BaHUEM (PU3H-
YECKUX 3HAHUM U HAYYHBIX JI0KA3aTEIbCTB;

— (opMHUpOBaHKUE TIPENICTABICHUNA O POJIU (PU3MUKH JUIsl Pa3BUTHS JPYTHX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHM.



JlocTikeHne 3TUX Iiesield 00ecneunBaeTcs PelieHuEM CIEAYIONUX 3a/1a4 B
nporecce u3ydeHus Kypca GU3MKH Ha ypPOBHE CPeHETo 001Iero oopa3oBaHus:

— npuoOpeTeHne CUCTEMbI 3HaHUN 00 00IuX (U3UIECKUX 3aKOHOMEPHO-
CTSIX, 3aKOHAX, TEOPHUAX, BKIFOUAsT MEXaHUKY, MOJIEKYIISIPHYIO (DU3HUKY, SIEKTPO-
JTMHAMHKY, KBAHTOBYIO (PU3HUKY U DJIEMEHTHI aCTPODHU3HKH;

— (opMupOBaHHE YMECHHUI MTPUMEHSITh TEOPETUUCCKUE 3HAHUS I 00BsIC-
HeHUS QU3WYECKUX SIBJICHUN B MPUPOJC M ISl MPUHATUS MPAKTUICCKUX pele-
HUW B TOBCEAHEBHOM KU3HU;— OCBOCHHUE CITOCOOOB PEIICHUS PA3IUIHBIX 33]1a4
C SIBHO 3aJ]aHHON (DU3MUECKON MOJENbIO, 33a7a4, MOAPA3yMEBAIOLINX CaMOCTOSI-
TeIbHOE CO3/1aHne (PU3NUECKOI MOJENH, aIeKBaTHON YCIOBHM 33/1a4U;

— TMOHWMaHHUE (PU3UYECKUX OCHOB U MPHUHITUIIOB JCUCTBUS TEXHUYCCKUX
YCTPOWCTB U TEXHOJIOTHUECKHUX IMPOIECCOB, UX BIUSHUSA Ha OKPYKAIOIIYIO Cpe-
AY;

— OBJAJICHUE METOJaMU CaMOCTOSTEIHLHOTO IIAHUPOBAHUS U MPOBEICHUS
(bu3HUEeCKUX IKCIIEPUMEHTOB, aHAIN3a U UHTEPIpETalui HHPOpMaIIUU, OTpeie-
JICHUS JOCTOBEPHOCTH TMOIYYEHHOTO Pe3yJIbTaTa;

—  CO3/IaHM€  YCJIOBUM Ui  pa3BUTUS  YMEHUH  MPOEKTHO-
UCCJIeI0BATEILCKON, TBOPUECKOMN JEATEIHHOCTH.

Mecto yueOHOro npeamera « @usnka» B y4eOHOM ILIaHe
VYuebnasa gucuuminHa «Pu3uka» SBISETCS YYEOHBIM TPEAMETOM 00s3a-
TeIbHOM mpeaMeTHo obnactu «EcrectBeHHO-HayuHble mpeameTsy OI'OC
cpeaHero oo01ero oopa3oBaHus.
VYyebnas pucummivHa «@u3nKa» BXOAUT B 001I€00pa30BATENbHBIN UK
y4eOHOrO IJIaHa.
VYyeonas nucuuiinia «du3uka» n3yyaercs Ha 6a30BOM YPOBHE.

Il1aHupyemble pe3yJbTaThl OCBOCHUS Y4e€OHOI0 NMpeAMeTa HA YPOBHE
cpeaHero oomero oopasoBanus (0a30BbIi YPOBEHDb)
OcBoenue yuebHoro npeamera «dusrka» Ha YpOBHE CpeIHEr0 001Iero 00-
pa3zoBanust (6a30BBI YPOBEHB) JOJKHO 00€CTIEUNBATH JOCTUKEHUE CIETYIOIINX
JIMYHOCTHBIX, MCTAIIPCAMCTHLIX U ITPCAMCTHBIX O6paBOBaTeJ'II>HI>IX PE3YJIbTATOB.

JINYHOCTHBIE pe3yabTaThI

I'paxxnaHckoe BocnuTaHue:

— c(OPMUPOBAHHOCTh TPAKAAHCKON MO3UIIMU 00y4YaroIIerocsi Kak akTHB-
HOT'O U OTBETCTBEHHOTO YJIEHA POCCUHCKOI0 OOLIECTBA;

— MNPUHSTHE TPATUIMOHHBIX OOIEYEIOBEUECKMX TYMAHUCTUYECKUX U Je-
MOKpPaTUYECKUX LIEHHOCTEN;

— TOTOBHOCTb BECTU COBMECTHYIO HEATECIIBHOCTh B MHTEpEcax Ipax<iaH-
CKOro oOmIecTBa, y4acTBOBaTb B CAMOYMNpPAaBICHUM B IIKOJE U JETCKO-
FOHOIIIECKUX OpraHu3anusx;

— YMEHHE B3aUMOJECHCTBOBATh C COLMAIBHBIMU MHCTUTYTAMHU B COOTBET-
CTBHUH C UX QYHKIMSIMH U HA3HAYCHHUEM;

— FOTOBHOCTb K TYMaHUTapPHOU U BOJIOHTEPCKOU IE€ATEIBHOCTH.



[TaTpuoTrueckoe BOCIIUTAHUE:

— c(hopMUPOBAHHOCTH POCCUMCKON TPAKTAHCKON MASHTUYHOCTH, MaTpUO-
TU3Ma;

— IEHHOCTHOE OTHOIIEHUE K TOCYJapCTBEHHBIM CHMBOJIAM; JOCTHUKEHUSIM
POCCUICKUX YUEHBIX B 00J1acTU (PU3UKU U TEXHUKE.

JlyXOBHO-HPaBCTBEHHOE BOCIIUTAHUE:

— ¢ OpMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHUS, ITUUECKOTO MTOBEICHUS;

— CTHOCOOHOCTh OIEHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIE pellle-
HUS, OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM
YHUCJIE B IEATEILHOCTH YYEHOTO;

— OCO3HAHUE JTUYHOTO BKJIajJa B TOCTPOCHUE YCTOMUHUBOTO Oy IyIIETO.

DCTEeTUYECKOE BOCIIUTAHUE:

— ACTETHYECKOE OTHOIICHHE K MUPY, BKIIOUYAs 3CTETUKY HAYYHOTO TBOD-
YeCTBa, MPUCYIIETO (HU3UIECKON HAYKeE.

TpynoBoe BocnuTaHue:

— HWHTEpEC K pa3iuyHbiM chepaM mpodeccHOHATBLHON JesATeNbHOCTH, B
TOM YHCJI€ CBSI3aHHBIM C (PU3UKON U TEXHUKOH, yMEHHE COBEPILIATh OCO3HAHHBIN
BBIOOp Oynyrieil mpodeccuu U peann30BbIBATh COOCTBEHHBIC KM3HEHHBIC IJIa-
HBI,

— TFOTOBHOCTb U CIIOCOOHOCTH K 00Opa30BaHMIO M CaMOOOpPa30BaHUIO B 00-
nacTu GU3NKU Ha TIPOTSHKEHUN BCEH KU3HM.

DKOJOTUYECKOE BOCIIUTAHUE:

— c(hOpMHUPOBAHHOCTh IKOJIOTUYECKON KyIbTYpbl, OCO3HAHHE TJI00aTBLHOTO
XapakTepa SKOJOTHUECKUX TTPOoOIeM;

— TUTAHUPOBAHUE U OCYUIECTBJICHHUE JICMCTBUN B OKPY’KAIOILIECH Cpene Ha
OCHOBE 3HAHUS IIEJICH YCTOMYMBOTO PAa3BUTHS YECIIOBEUECTBA;

— pacUIMpPEeHHE OMbITA JEATEILHOCTH YKOJIOTHUYECKOW HANPaBIEHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (pU3uKe.

[leHHOCTH HAYYHOTO TTO3HAHUS:

— ¢c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHO-
MY YPOBHIO Pa3BUTHsI PU3NUECKON HAYKU;

— OCO3HAHUE IIEHHOCTU HAy4YHOU JesATeIbHOCTH, TOTOBHOCThH B IIPOIIECCe
U3y4deHus: (U3UKUA OCYIECTBISATh MPOCKTHYIO M HMCCIIEIOBATEIBCKYIO NEATEIb-
HOCTh MHJIWBUAYAJILHO U B TPYIIIIE.

B mporecce mocTmkeHUsT TMYHOCTHBIX PE3yJbTaTOB OCBOCHHS IPOTPAMMBI
cpeaHero oO1iero oopa3zoBaHus Mo GU3MKE y 00yJaroOUXCs COBEPIICHCTBYETCS
OMOITMOHAJIBHBIN MHTEIUIEKT, TIPEAMOJIArafofi cOpMUPOBAHHOCTH:

— CaMOCO3HaHUs, BKJIOYAIOIIETO0 CIOCOOHOCTh MOHUMATh CBOE SMOIIMO-
HAJIbHOE COCTOSIHHE, BUJCTh HAMPABIICHUS Pa3BUTHS COOCTBEHHOW YMOIIMOHATIb-
HOI1 cdepbl, ObITh YBEPEHHBIM B ce0e;

— CaMOperyJIuPOBaHMs, BKIIIOYAIOIIETO CAaMOKOHTPOJIb, YMEHHE MpPUHU-
MaTh OTBETCTBEHHOCTHh 3a CBOE TOBEICHHE, CIOCOOHOCTh aJanTHPOBATHCA K
AMOITMOHAILHBIM U3MEHEHHSM U TIPOSIBIIATH THOKOCTH, OBITH OTKPHITHIM HOBOMY;



— BHYTPEHHEU MOTHMBAILUH, BKIIOYAOIIEN CTPEMIIEHHE K JOCTHKEHUIO 11€-
JU U YCIIEXy, ONTUMHU3M, MHUIMATUBHOCTb, YMEHUE JEHCTBOBATH, UCXOISA W3
CBOMX BO3MOKHOCTEH;

— DJMIATUH, BKJIKOYAIOIIEH CIIOCOOHOCTh MOHMMATh 3MOIMOHAIBHOE CO-
CTOSIHUE JIPYTHX, YUUTHIBATh €r0 MPHU OCYIIECTBICHUN OOLIEHMSI, CIIOCOOHOCTD K
COUYYBCTBHIO U COIIEPEKUBAHUIO;

— COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOUINX CIIOCOOHOCThH BBICTPAUBaTh OTHO-
LIEHUS C IPYTUMU JIFOJAbMH, 3a00TUTHCS, IPOSABIIATh HHTEPEC U Pa3peIiaTh KOH-
(IUKTHIL.

MeTanpeaMeTHble pe3yJbTaThl

YHuBepcajbHbIe NO3HABATEIbLHbIE eCTBHUS

bazoevie nozuueckue oeiicmeus:

— CaMOCTOSITENIbHO (hOPMYIUPOBATh U aKTyaJU3UpOBaTh Mpodiemy, pac-
CMaTpHUBaTh €€ BCECTOPOHHE;

— OMpEeNeNsaTh LeTu JeATebHOCTH, 33J]aBaTh MapaMeTpbl U KPUTEPUU HX
JOCTH)KEHUS,

— BBISIBIIATh 3aKOHOMEPHOCTH W NMPOTHUBOPEUHUSI B paccMaTpuBaeMbIX (Hu-
3UYECKUX SBJICHUSIX;

— pa3pabaThIBaTh IJIaH PEIIeHUs MPoOJIeMbl ¢ YIETOM aHAM3a UMEIOIIUX -
Csl MaTEPUATBHBIX 1 HEMAaTePHUATIbHBIX PECYPCOB;

— BHOCHTHh KOPPEKTHUBBI B JEATEIHHOCTH, OIEHUBATH COOTBETCTBUE pe-
3yJIBTATOB IICJISIM, OIEHUBATH PUCKH ITOCIICACTBUI NCITCIHHOCTH;

— KOOPJIWHUPOBAThH U BBITIOJHATH PabOTy B YCIOBHUSX pEaJbHOTO, BUPTY-
aTbHOTO ¥ KOMOMHHPOBAHHOTO B3aUMOJICHCTBHUS;

— pa3BUBATh KPEATHUBHOE MBIIIICHNE TIPH PEIICHUHN KU3HCHHBIX MPOOJIEM.

bazoevie uccneoosamenvckue oeiicmeusn:

— BJIAJIETh HAYYHON TEPMHUHOJOTHUEH, KIIFOUEBBIMUA TMOHIATUSIMU U METO/a-
MU (U3UYECKON HAYKH;

— BJIAJIETh HAaBBIKAMHU y4EOHO-MCCIICOBATEIBCKON U MIPOSKTHON JesTeb-
HOCTH B 00JIaCTH (PU3UKHU; CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIIbHOMY
MOMCKY METOJIOB pEelIeHUs 3a/1ad (PU3UUECKOTO COACPIKAHUS, TPUMEHEHHUIO Pa3-
JUYHBIX METOJIOB TTO3HAHUS;

— BIIQJICTh BUJAAMH JICATCILHOCTH IO IMOTYYSHHUIO HOBOTO 3HAHUS, €TO WH-
TepIpeTannun, MPeoOPa30BaHUIO W MMPUMEHEHUIO B PA3IMYHBIX YUEOHBIX CHTYya-
[USX, B TOM YHUCJIE NIPU CO3JaHUHU YUEOHBIX MPOEKTOB B 001acT PU3UKH;

— BBIABJIATH MPUYUHHO-CIICJCTBEHHBIC CBS3W M aKTyaJIM3UPOBATh 3aj]1ady,
BBIIBUTATh THIOTE3Y €€ pPEIICHUs, HaXOJWTh apryMEHTHI IS J0Ka3aTeIbCTBa
CBOUX YTBEPKJICHHM, 3a/1aBaTh TapaMETPhbl K KPUTEPUHN PEIIICHHUS,

— aHAJIM3UPOBATh MOJTYYCHHBIC B XOJ€ PEIICHUSI 3a/1a4u PE3yIbTaThl, KPHU-
TUYECKUA OIIEHUBATH WX JOCTOBEPHOCTH, MPOTHOZUPOBATH M3MEHEHHE B HOBBIX
YCIIOBHSIX;

— CTaBUTh U (HOPMYIUPOBATH COOCTBEHHBIC 3a7]a4d B 0Opa30BaATEIHHOU
NeSTETLHOCTH, B TOM YHCIIC TIPU U3yUYeHUH (DU3UKH;

— JIaBaTh OIEHKY HOBBIM CUTYaIlUsSIM, OIEHUBATH MPUOOPETEHHBIN OIIBIT;



— YMETh IEPEHOCUTH 3HAHUS MO (PU3MKE B MPAKTHUECKYIO 00JIaCTh KU3HE-
JIeSITCIIbHOCTH;

— YMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTEH;

— BBIJIBUTATh HOBBIC MJICH, MpeJjiaraTh OPUTHHAIBHBIC MOJIXO0/bI U pelle-
HUS, CTaBUTh MPOOJIEMBbI W 3a7a4M, JOIYCKAIOIIUE aJbTePHATUBHBIC PEIICHHUS.
Paboma c unghopmayueii:

— BJIaJICTh HABBIKAMU MOJydeHUsT HHGOpPMAIU GU3UIECKOTO COIePIKaHUS
13 UCTOYHUKOB Pa3HBIX THUIOB, CAMOCTOSATEIHLHO OCYIIECTBIISITh TTOWCK, aHAJIN3,
CHUCTEMATH3AINI0 W WHTEPHPETANUI0 WHOOPMAIIUK Pa3IUYHBIX BUIOB U (HOopM
MIPEICTABIICHHS;

— OIIEHUBATh JIOCTOBEPHOCTH MH(OPMAITHH;

— WCIOJIB30BaTh CPEACTBA HHPOPMAITMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEX-
HOJIOTHM B PEIICHWM KOTHUTHUBHBIX, KOMMYHUKATHBHBIX M OPTaHU3AI[MOHHBIX
337249 ¢ COOJIIOICHUEM TPEeOOBAaHMM IPrOHOMHUKH, TEXHUKH OC301aCHOCTH, TH-
THEHBI, PeCypCcoCcOepeKeHHs, MPABOBBIX U ITUUECKUX HOPM, HOpM HHGPOpMAIIH-
OHHOM 0E30IIaCHOCTH;

— c03/1aBaTh TEKCThI (PU3UUECKOTO COJIEpKaHUS B pa3IMUHbBIX (popmartax c
y4éTOM Ha3HaueHUs MH(OpMAIMKM U IIEJICBON ayJIUTOPUH, BHIOHMpas ONTHUMAasb-
HYI0 (pOpMy TIpeICTAaBIICHHS U BU3yaJIM3alIUH.

YHuBepcajbHble KOMMYHUKATHUBHBIE /1€l CTBUA

Obwenue:

— OCYIICCTBJIATH OOIIEHNE HAa YPOKax (PM3UKU M BO BHE YPOUHOU JCATEIIb-
HOCTH;

— pacrmo3HaBaTh MPEANOCHUIKA KOHMDIUKTHBIX CHUTYaIllMd U CMATYATh KOH-
(AUKTHI;

— pa3BEPHYTO U JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUS C UCIIOIh30BAHUEM
SI3BIKOBBIX CPEJ/ICTB.

CoemecmHnasn oesamebHOCMb:

— TMOHUMATh U MCIOJIH30BaTh MPEUMYIIECTBAa KOMaHIHON W MHIUBUIyaTb-
HOU paboTHhI;

— BBIOMpaATh TEMATUKY U METOJIbl COBMECTHBIX JEHCTBHUH ¢ yUETOM OOIINX
WHTEPECOB U BO3MOKHOCTEH KaXKJI0T0 YjeHa KOJUICKTUBA,;

— IPUHUMATH IIETM COBMECTHOMN JIEITEIIBHOCTH, OPTaHU30BBIBATh U KOOP-
JUHUPOBATH ACHCTBUSA MO €€ TOCTHIKEHHUIO: COCTABIIATH TUTaH JICUCTBHH, pacmpe-
JEISITh POJU ¢ YIETOM MHEHUH YYaCTHHKOB, 00CYX IaTh Pe3yJIbTaThl COBMECT-
HOU paboTHhI;

— OIICHWBaTh KaYeCTBO CBOCTO BKJIaJIa MU KaXKJIOT0 YJ4aCTHUKA KOMaHJbI B
oOmuii pe3ysabTat 1Mo pa3pabOTaHHBIM KPUTEPHUSIM;

— MpejyiaraTh HOBBIC MPOEKTHI, OIICHWBATh HJCH C TO3UIMA HOBU3HBI,
OPHUTHHAIBHOCTH, MMPAKTUICCKON 3HAUUMOCTH;

— OCYIIECTBISATh TO3UTUBHOE CTPATETMUECKOE TMOBEACHUE B PA3TUYHBIX
CUTYaIHSIX, TIPOSIBIISITH TBOPUYECTBO M BOOOPAKEHUE,

OBITh MHUIIUATHBHBIM.

YHuBepcaJbHbIe peryjasiTUBHbIC 1eHCTBUS

Camoopzanuzayus:
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— CaMOCTOSITEIIFHO OCYIIECTBIIATH MO3HABATEIBHYIO JCSATEIHHOCTH B 00-
JacTU (PU3UKHU U aCTPOHOMMH, BBISIBIISATH MPOOJIEMBI, CTAaBUTh U (POPMYJIMPOBATH
coOCTBEHHBIE 3a/1a4U;

— CaMOCTOSITEJIbHO COCTAaBJISATh IUIAH PELICHUSI PACUETHBIX U KAUYECTBEH-
HBIX 3a/1a4, TJ1aH BBITIOJHEHUS MPAKTHUYECKON pabOThl ¢ YU4ETOM UMEIOIIUXCS pe-
CypCOB, COOCTBEHHBIX BO3MOXKHOCTEN U

MIPEANIOYTEHUM;

— J1aBaTh OLIEHKY HOBBIM CUTYAI[UsIM;

— pACIIUPSTh paMKHU Y4EOHOTO MpEeAMETa Ha OCHOBE JIMYHBIX MPEANOoUTe-
HUM;

— JIeJIaTh OCO3HAHHBIN BBIOOP, apryMEHTUPOBATh €ro, OpaTh Ha ceOsl OT-
BETCTBEHHOCTH 32 PEIIICHUE;

— OILICHUBATh NPUOOPETEHHBIN OTIBIT;

— CcnocoO0CTBOBAaTh (hOPMHUPOBAHUIO U MPOSIBICHUIO IPYIUIIMU B 00JIacTU
(bU3HUKH, TOCTOSIHHO MOBBINIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

Camoxkonmpons:

— JlaBaTh OLIEHKY HOBBIM CUTYyalldsIM, BHOCHTb KOPPEKTUBBI B JEATEIIb-
HOCTb, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB LIEISIM;

— BJIaJIETh HABBIKAMH MMO3HABATEIBHOU pedIeKCUU KaK OCO3HAHUS COBEP-
Ia€MBIX JEHCTBUI U MBICIIUTEIBHBIX MPOLIECCOB, UX PE3YIBTATOB U OCHOBAHMIA;
HCTIONB30BaTh MPUEMBI peICKCUH JIJIsI OIIEHKU CUTYaIlluu, BEIOOpa BEPHOIO pe-
IICHUS,

— yMETh OIICHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATh PELICHUS MO UX
CHIKEHHUIO;

— TMPUHUMATh MOTUBBI U apryMEHTHI JAPYTUX IMPU aHAIN3E PE3yJbTaTOB
NEATEIIBHOCTH.

Ilpunamue ceba u opyzux:

— MPUHUMATH ce0s1, TOHNUMAasi CBOM HEJIOCTATKHU U JOCTOWHCTBA,

— MPUHUMATh MOTHUBBI U apryMEHThI APYrUX IMPU AHAIHN3E PE3yJbTAaTOB
NEATEIIbHOCTH;

— MPU3HABATh CBOE MPABO U MPABO JIPYTUX HA ONTHOKH.

IIpeameTHbIe pe3yabTaThl

B nponecce nzydenus kypca pusuku 0a30BOro ypoBHsI yYEHUK HAYUUTCH:

— JIEMOHCTPHUPOBATh Ha ITpUMEPAX POJib U MECTO (PU3HKHU B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B TPAKTUYECKOM JESATEIIBHOCTH JIFOJIEH;

— YUYUTBHIBATh TPAHULBI TPUMEHEHUS M3YyYEHHBIX (DU3MUYECKUX MOJIENICH:
MaTepHalibHasl TOUYKa, MHEpLUabHAsA CUCTEMA OTCUETA, A0COIIOTHO TBEPIIOE Te-
J10, UACATBHBIN I'a3; MOAEIIM CTPOCHUS Ia30B, )KUAKOCTEN U TBEPABIX TEII, TOYEY-
HBIH SJIEKTPUYECKUN 3apsi]l TIPH pelieHur GU3NIEeCKUX 3a1a4;

— pacrno3HaBaTh (pU3nUecKue SBICHU (IPOIECChl) U OOBICHATh UX HA OC-
HOBE€ 3aKOHOB MEXAaHHUKHU, MOJIEKYJISIPHO-KUHETUYECKON TEOPUN CTPOECHUS Bellle-
CTBA U DJIEKTPOAUHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHENHOE
IBUKEHHE, CBOOOAHOE MaJCHHUE TeJl, IBUKEHHE [0 OKPYKHOCTH, HUHEPIHS,
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B3auMoeiicTBue Ten;, auddys3us, OpOyHOBCKOE ABMKEHHE, CTPOCHHUE >KUIKO-
CTe M TBEPABIX TeJ, U3MEHEHHE 00BbEMA TeN NPHU HAarpeBaHUU (OXJIAKICHUM),
TEIUIOBOE PAaBHOBECHUE, UCIIAPEHNE, KOHACHCALINS, TUIABJICHUE, KPUCTAUIN3allHs,
KUIIEHUE, BJIAXKHOCTh BO3/1yXa, MOBBIIICHNE JABJICHUS ra3a IpU €ro HarpeBaHUU
B 3aKpBITOM COCYJIE, CBSI3b MEXAY IapaMeTpamMH COCTOSIHMS ra3a B M30IpOLieC-
cax; IEeKTpU3alus Tel, B3aUMOJECICTBHE 3aps/I0B;

— ONHUCBIBATh MEXAaHUYECKOE JABM)KEHUE, UCIOJb3Ysl (PU3NUECKUE BEITUUU-
HbI: KOOpAMHATA, ITyTh, IEPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHIIA,
HMITYJIbC TE€JNa, KHHETHYECKasi SHEPIHsl, MOTEHIMAIbHAS SHEPIUs, MEXaHHUYECKas
paboTa, MexaHu4ecKasi MOIIHOCTD; MPU OMMCAHUU MPABUIIBHO TPAKTOBATH (PHU3U-
YECKUW CMBICI UCIIOJIb3YEMbIX BEJIMYUH, UX 0003HAYEHUS U €IMHUIIbI, HAXOIUTh
(GopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BEIMYMHY C JPYTUMH BEIUYH-
HaMU;

— ONMCHIBaTh U3yYEHHBIE TEIUIOBBIE CBOMCTBA TEJ W TEIUIOBBIE SIBIICHUS,
UCTOJb3ys (pU3MUecKre BEIWYMHBI: JaBJICHUE raza, TeMIlepaTypa, CpeaHss KH-
HETUYECKasl SHEPIHsl XaO0TUYECKOTO JBIKEHUS MOJIEKYJ, CPEIHEKBaJpaTUIHAs
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHssI dHEprus, paboTa rasa,
KOA(GUIIUEHT MOJE3HOT0 EHCTBUS TEIUIOBOTO JABUTaTeNsl; MpU ONMMCAHUU Ipa-
BUWJIBHO TPAKTOBaTh (PU3MUECKUI CMBICT UCIOJIB3YEMBIX BEJIIMYMH, UX 0003Haue-
HUS ¥ €IMHUIBI, HAXOAUTh (POPMYJIbI, CBA3BIBAIOIINE JAaHHYIO (PU3UYECKYIO Be-
JUYUHY C APYTUMH BEIUYHHAM;

— OIKUCHIBATh U3YYEHHBIE AIEKTPUUYECKHE CBOMCTBA BELECTBA U AJIEKTPU-
YecKue SBJICHUs (TIPOLECChI), UCIMOJIb3Ysl (PU3NYECKHE BEJIWYMHBI: dJIEKTpUYe-
CKHH 3apsijl, SJIEKTPUUECKOE M0JIe, HAPSHKEHHOCTD IMOJIs, TOTEHIHA, Pa3HOCTh
MOTEHIMAJIOB; MPU ONUCAHUU MPABUIBHO TPAKTOBATh (PU3HYECKUN CMBICI HC-
MOJIb3YEMbIX BEJIMYMH, UX 0003HAYEHUS U €JIMHULIbI; YKa3bIBaTh (POPMYIIbI, CBSI-
3BIBAIOIINE JIAHHYIO (DU3UYECKYIO BETUUUHY C APYTUMHU BEIUYMHAMU,

— aHaJIM3UpPOBaTh (PU3MUECKUE MPOLECCHl U SBJICHUS, UCTONb3Ys (pusnye-
CKH€ 3aKOHBbl W NPHUHIMIIBI: 3aKOH BcemMupHOro tsarotenus, I, II u III 3axkonbI
HproTOHA, 3aKOH COXpaHEHUs MEXaHUYECKOW SHEPIHH, 3aKOH COXPAaHEHHUS HM-
NyJibCa, MPUHLMUIT CYNEPHO3ULUU CHJI, IPUHIUI PaBHONPABUS WHEPLHUAIBHBIX
CUCTEM OTCYETA; MOJIEKYJIIPHO-KHHETUYECKYIO TEOPHUIO CTPOCHHMSI BEILIECTBA, Ta-
30BBIE€ 3aKOHBI, CBSI3b CPEINHEN KHMHETHUYECKOW SHEPIrHH TEIUIOBOIO JBUKEHUS
MOJIEKYJI ¢ a0COJIFOTHOM TeMIlepaTypoil, MepBbI 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHUs ANEKTPUUECKOTro 3apsijaa, 3akoH KyrnoHa; mpu 3ToM paszinyaTh ClO-
BECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MaT€MaTUYECKOE BBIPAKEHUE U YCIOBUS
(rpanuibl, 00J1aCTH) TPUMEHUMOCTH;

— OOBACHITH OCHOBHBIE IPUHIIUIIBI IEUCTBUS MAIIMH, MPUOOPOB U TEXHU-
YECKUX YCTPOWCTB; pa3auyaTh YCJIOBHS HMX O€30MaCHOTO MCMOJIb30BAHMS B IO-
BCEIHEBHOM KU3HHU;

— BBINOJIHATD AKCHEPUMEHTHI IO MCCIEAOBAHNI0 (U3UUYECKUX SBICHUN U
IIPOLIECCOB € HMCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHHI: MPU 3TOM
dbopmynupoBaTh mpodeMy/3aiauy U TUMOTE3Y y4eOHOTO HKCIIEPUMEHTA; COOu-
paTh YyCTaHOBKY U3 MPEIJI0KEHHOTO 000pYyI0BaHUS; POBOJUTH ONBIT U HOpMY-
JMPOBATH BBIBOJIBL;
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— OCYIIECTBIISITh MPSMbIC 1 KOCBEHHBIC H3MEPEHUS (PM3NUECKUX BEITMYNH;
IpY 3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCOO U3MEPEHUS U MCMOJIb30BATh U3BECT-
HbIE METO/bI OLIEHKU MOTPEIIHOCTEN U3MEPEHUI;

— HCCIIEIOBaTh 3aBUCUMOCTH MEXIY (U3HMUYECKUMHU BEITUYMHAMH C HC-
MOJIb30BAHUEM TMPSAMBIX W3MEPEHUM: MPU 3TOM KOHCTPYHMPOBATh YCTAHOBKY,
(GbuKCHpOBaTh PE3yJbTATHl MOJTYYECHHON 3aBUCUMOCTH (PU3NYECKUX BEIUYUH B
BU/JIe TaOJIUIl ¥ TpaUKOB, AeNaTh BEIBOJABI IO pe3yIbTaTaM UCCIIEeI0BaHMUS;

— co0mroaTh mpaBuia 0€30MacHOro Tpyja MpHU MPOBEIEHUU HUCCIEN0BA-
HUW B paMKax y4eOHOro 3KCIEpPHUMEHTa, y4eOHO-UCCIEN0BATENbCKON U IPOEKT-
HOM JEeATEIbHOCTH C HCIOJIh30BAHUEM HW3MEPUTEIHHBIX YCTPOWCTB U Jrabopa-
TOPHOTO 000PYI0BAHUS;

— pemiaTh pacyETHBIC 3a7a4M C SBHO 3aJaHHOW (U3UIECKON MOJIETBIO, UC-
MoJTb3ysl (PU3NYECKUE 3aKOHBI Y MPUHIIAITBI; HA OCHOBE aHAIM3a YCIOBHS 3a1a9d
BBIOMpATH (PU3UYECKYIO0 MOJIEIh, BBIJCIATh (PU3NYECKUE BETUYMHBI U (POPMYIIHI,
HEoOXoMUMBbIE JIJIsi €€ pelIeHus], MPOBOJAUTh PAcUEThl U OIEHUBATH PEATLHOCTH
MOJIYYEHHOTO 3HAYCHUS (PU3UUECKOM BEIMYUHBI,

— pelIaTh Ka4eCTBEHHBIC 3a/1aUl: BBICTPAUBATH JIOTUYECKU HENPOTUBOpPE-
YUBYIO LIENIOYKY PACCYKIACHHUMN C ONOPOW HA U3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHO-
CTH ¥ (PUBUUYECKUE SIBICHHUS;

— HCIIOJIb30BaTh MPH PEHICHUH Y4YEOHBIX 3a7a4 COBpeMEHHbIe MH(MOpMa-
IHOHHBIE TEXHOJIOTUU JJISl IOUCKA, CTPYKTYPHUPOBAHUSA, UHTEPIIPETALMN U TIPE-
CTaBJEHUS y4eOHON M HAYyYHO-IOMMYJISIPHOW MH(POpMALMU, MOIYYEHHOU U3 pa3-
JIUYHBIX UCTOYHUKOB; KPUTUYECKU aHAIM3UPOBATH MOTydYaeMyr0 HHPOPMAIIHIO;

— TPUBOAUTH MPUMEPHI BKJIAJa POCCUHCKHX M 3apyOEKHBIX YUYEHBIX-
(U3UKOB B pa3BUTHUE HAyKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO MHUpa, B
pPa3BUTHE TEXHUKHA U TEXHOJIOTHIA;

— WUCIIOJIb30BaTh TEOPETHUUECKUE 3HAHUS 1O (U3HKE B MMOBCETHEBHOMN JKU3-
HU U1l o0ecriedeHus: 6€30MacHOCTH TIPH OOpallleHnH ¢ TpUOOpaMHu U TEXHHUYE-
CKUMH yCTPONCTBaMH, ISl COXPAHEHUS 37IOPOBbSI U COOJIIOJACHUS HOPM DKOJO-
TAYECKOTO MOBEJICHUS B OKPYXKAIOIIEH CPEAE;

— paboTaTh B TPyNIe C BBIMOJHEHWEM PA3JIMYHBIX COLMAIBHBIX POJIEH,
TUTAHUPOBATH pabOTy TPYMIIBI, PAIIMOHATIFHO PaCcCHpeesTh 00SI3aHHOCTH U TJIa-
HUPOBATh AEATEIBHOCTh B HECTAHIAPTHBIX CUTYAlUAX, AJCKBATHO OLICHUBATh
BKJIaJ] KaXKJIOTO0 M3 YYaCTHUKOB TPYIIIBI B PEIICHUE paccMaTpUBaeMou mpooJie-
MBI.

— JIEMOHCTPHUPOBATh Ha IPUMEPaAX POJIb U MECTO (PUHKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YHOU KapTUHBI MHUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTUYECKOU NEATEIBHOCTH JIOAEH, LEIOCTHOCTh U €IUHCTBO
(du3HUecKoil KapTUHBI MUPA;

— YYUTBHIBATh TPAHUIGI MPUMEHEHUS M3YyYEHHBIX (U3MUYECKUX MOJICIICH:
TOYEYHBIN JJICKTPUUYECKUN 3apsil, JIyd CBETA, TOUCUHbIM UCTOYHUK CBETA, SIAEP-
Has MOJIeJb aToMa, HYKJIOHHAs MOJIelh aTOMHOTO siipa MpU perieHuu (u3nde-
CKHX 33/1a4;

— pacno3HaBaTh GU3HUECKUE SBICHUS (TIPOIIECChl) U OOBSICHATH UX Ha OC-
HOBE 3aKOHOB DJICKTPOJMHAMUKH M KBAaHTOBOW (PH3WKH: AJIEKTpHUUECKas MPOBO-
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JTUMOCTbh, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aW-
MOJICCTBME MarHMTOB, AJIEKTPOMATHUTHAS WMHIYKUHUS, NEHCTBUE MArHUTHOTO
MOJII Ha TIPOBOJHUK C TOKOM M JABWXKYILIUNCS 3apsijl, dJEKTPOMArHUTHBIE KOJIe-
OaHMs U BOJIHBI, IPSIMOJIMHEWHOE PACIIPOCTPaHEHUE CBETA, OTPAKEHUE, MTPEIOM-
neHue, uHTepepeHiys, Tudpakius U NoJspu3alis CBeTa, TUCIEPCUSI CBETA;
doToanekTpuaeckuit 3pdekt (pororddekr), cBeTOBOE IaBieHHE, BOSHUKHOBE-
HUE JTUHEHYaTOro CIeKTpa aroMa BOJ0pO/Ia, €CTECTBEHHAs! U CKYCCTBEHHAs pa-
JTMOAKTUBHOCTD;

— OINHKCHIBATh M3YYCHHBIC CBOMCTBA BEIIECTBA (DJICKTPUYECCKUE, MArHUT-
HBIE, ONITHYECKHUE, PJICKTPUICCKYIO MPOBOANMOCTD PA3IUYHBIX CPEM) U IEKTPO-
MarHUTHBIC SIBJICHUS (TIPOIIECCHI), UCTIONB3Ys (DU3NUCCKHE BEIIMYUHBI: DJICKTPHU-
YECKUU 3apsijl, CHJIa TOKA, SJIEKTPUICCKOE HAIPSHKCHHUE, DJICKTPUUECKOE COIMPO-
TUBJICHUE, pa3HOCTh NoTeHIManoB, J/IC, paboTta Toka, UHAYKIUS MAarHUTHOIO
noJisg, cuia Ammepa, cwia JlopeHia, MHAYKTUBHOCTh KaTYIIKH, SHEPTUS DJICK-
TPUYECKOTO U MAarHUTHOTO TOJICH, IEPUOJ U YacTOTa KOJeOaHui B KojeOaTelb-
HOM KOHTYpE, 3apsJl U CUJia TOKa B MPOIECCE TAPMOHUYECKUX IIEKTPOMATHUT-
HBIX KosieOaHui, (OKyCHOE PaCCTOSIHUE U ONTHYECKas CHUJIA JIMH3BI, MPU OIKCa-
HUU TPABUIBHO TPAKTOBATh (PU3UYECKUM CMBICI UCTIOIB3YEMBIX BEIMYUH, UX
0003HaUEHUS U €AUHMIIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIIUE JAHHYIO (PU3H-
YECKYIO BEJIMYUHY C IPYTUMU BETUYNHAMU;

— ONHUCHIBATh M3YyYCHHBIC KBAHTOBBIC SBJICHUS M IPOIECCHI, MCIOIB3YS
(Gu3NYeCKrEe BEIMYUHBI: CKOPOCTh JJCKTPOMATHUTHBIX BOJH, JJIMHA BOJHBI H
9JacTOTa CBETa, DHEPTHUS U UMITYJIbC (DOTOHA, TIEPUOJ TIOJTypaciiaia, SHEPTHsI CBSI-
3W aTOMHBIX SIEp; TPU ONMCAHWU TPABHUIHBHO TPAKTOBATH (DHU3MUCCKUN CMBICI
WCITOJIB3YEMbBIX BEIIMYWH, WX OOO03HAYCHHUS W CIUHUIILI, YKa3bIBaTh (HOPMYJIBI,
CBSI3BIBAIONIUE JIAHHYIO (PU3MUECKYI0 BEIUYMHY C APYTHMMH BEITUYMHAMU, BbI-
YUCJISITH 3HaUeHUE (PU3HUECKON BEIMYUHBI,

— aHAM3UPOBATH (PU3UYECKUE MPOIIECCHl U SABJICHUSI, UCTIONB3YS (hu3nde-
CKHME€ 3aKOHBI M MPUHIUIILL: 3aKoH OMa, 3aKOHBI TOCJIEIOBATEIHLHOTO U Tapai-
JIENBHOTO COEAMHEHUS] MPOBOJAHHUKOB, 3akoH Jlkoyns—IJIeHia, 3aKkoH 3JIeKTpo-
MarHUTHOW WHAYKIIMH, 3aKOH MPSIMOJIMHEHHOTO PacIpOCTPAHEHHS CBETA, 3aKO-
HBI OTPAYKEHUSI CBETA, 3aKOHBI MIPEJIOMJICHUS CBETA; YpaBHEHUE DUHINTEHHA JIJIs
doTorhdexra, 3aK0H COXpaHEHUSI SHEPTUU, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH
COXpaHEHUS AJICKTPUUCCKOTO 3apsia, 3aKOH COXPAaHEHUS MAcCOBOTO YHCHIA, TI0-
cTynatel bopa, 3aK0OH paguoOaKTUBHOTO pacmajaa; MpH 3TOM pas3inyaTh CIIOBEC-
HYI0 (GOPMYJIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBIPAXKCHHE U yCIIOBUS (Tpa-
HUIbI, 00J1aCTH) TPUMEHUMOCTH;

— ONpeAcNsITh HaNpPaBJICHHE BEKTOpPa WHAYKIIMH MarHUTHOTO TIOJIS IPO-
BOJIHMKA C TOKOM, CWJIbI AMIIepa U cuiibl JIopeHia;

— CTPOUTH W OMKCHIBATh U300pAKEHUE, CO3/IABAEMOE TNIOCKUM 3EPKAJIOM,
TOHKOM JIMH30M;

— BBITIOJIHATH AKCIIEPUMEHTHI 110 UCCIEOBAHUIO (PU3MUECKUX SIBICHUU U
MPOIIECCOB C HMCIOJIb30BAaHUEM TPSIMBIX M KOCBEHHBIX W3MEPCHHIA: MPU ITOM
dbopmynrpoBath mpodIeMy/3aiauy U TUMOTE3y y4eOHOTO HKCIIEPUMEHTA; COOu-
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paTh YyCTaHOBKY U3 MPEIJI0KEHHOTO 000pYyIOBaHUS; MPOBOIUTH ONBIT U HOpMYy-
JIMPOBATH BBIBOJIBIL;

— OCYUIECTBIISITh MPSMbIE U KOCBEHHbIE U3MEPEHUSI (PU3UUECKUX BEJIIMYMH;
IIPY 3TOM BBIOMPATh ONTUMAJIBHBIN CIIOCOO U3MEPEHUSI U UCIOIb30BaTh U3BECT-
HbIE METO/bI OLIEHKU MOTPEIIHOCTEN H3MEPEHHUI;

— HCCIE0BaTh 3aBUCHUMOCTU (DU3NYECKUX BEIMYHUH C HCIOJIb30BAaHUEM
OPSIMBIX M3MEPEHUM: MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH pe-
3yJNbTAThl MOJYYEHHOW 3aBUCUMOCTH (M3MYECKUX BEIUYMH B BHJE TAONUIl U
rpaduKoB, JenaTh BHIBOBI IO pPE3yJIbTaTaM UCCIICOBAHMUS,

— co0mroaTh mpaBuiia 0€30MacHOro TpyJa MpU MPOBEACHUN HCCIEAO0BA-
HUHN B paMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-UCCIEeI0BATEIbCKON U MPOCKT-
HOHN JEeATEIbHOCTH C MCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPOMCTB M jabopa-
TOPHOTO 000PYIOBaHUS,

— peuiath pacy€THbIE 3aJ]a4l C SIBHO 33JaHHON (pU3MUECKON MOJIETBIO, UC-
HoJIB3Ys (pU3MUecKHe 3aKOHbI U MIPUHIIMIIBI; HA OCHOBE aHaJIM3a YCJIOBUS 3aJauu
BbIOMpaTh (PU3UUECKYIO0 MOJIENb, BBIIEIATh (PU3MUECKUE BEIUUMHBI U (POPMYJIH,
HEOOXOAUMBIE JUIsl €€ pelIeHusl, IPOBOAUTh PacdyEThl U OLCHUBATh PEAIBLHOCTD
HOJy4YEHHOTO 3HaueHUs (PU3NYECKOIN BEIMUHUHBI;

— pelaTh KaueCTBEHHBIC 33Ja4d: BBICTPAUBATH JIOTHYECKU HENPOTHUBOpE-
YUBYIO LIENOYKY PACCY’KIEHUN C ONMOPOW HAa U3YYECHHBIE 3aKOHBI, 3aKOHOMEPHO-
CTH ¥ (PUBHYECKHE SIBICHMUS;

— HCIOJIb30BaTh MPHU PEIIEHUH Y4YEOHBIX 3a7a4 COBpPEMEHHbIE MH(pOpMa-
LMOHHBIE TEXHOJIOTUU ISl TOUCKA, CTPYKTYPUPOBAHUS, MHTEPIPETALMH U TIPE-
CTaBJIEHUS y4eOHON M HAYyYHO-IOMYISIPHOW MH(POpPMALMHU, MOIYYEHHOW U3 pa3-
JUYHBIX UICTOYHUKOB; KPUTHUECKH aHAJIU3UPOBATH MOTyYaeMyt0 HH(OPMAIHIO;

— OOBSACHATH MPUHLHUIIBI AEHCTBUS MAIlIMH, IPUOOPOB U TEXHUYECKUX YCT-
POWCTB; pa3nuyaTh YCJIOBUS MX OE30MaCHOTO HCIOJIb30BAHMS B MOBCEIHEBHOM
KU3HU;— TPUBOJUTH MPUMEPHI BKJIA/Ja POCCUMCKUX U 3apyOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHHE MPOILIECCOB OKPY’KAIOILIEro MUpa, B
pPa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

— HCMOJb30BaTh TEOPETUUECKHUE 3HAHUS 10 (PU3UKE B MOBCEIHEBHOM KU3-
HU Uil o0ecriedeHus: 6€30MacHOCTH TIPU OOpallleHnH ¢ MpUOOpaMu U TEXHHUYE-
CKHMHU YCTPOMNCTBaMH, AJIsi COXPAHEHUs 3[0POBbSl U COOJIIOJIEHUS HOPM 3KOJIO-
TMYECKOr0 TIOBEICHMS B OKPYXAIOILEH CpEJIE;

— paloTaTh B Ipynme C BBHIMNOJHEHUEM pa3JIMYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBATH padOTy TPYMIIbI, PAlIMOHATIBHO paclpeensTh 00S3aHHOCTU U IJia-
HUPOBATh JIEATEIbHOCTh B HECTAHAAPTHBIX

CUTYalIMsIX, aJIEKBaTHO OLEHMBATH BKJIAJ KaXJAOTO0 M3 YYaCTHUKOB TPYMIIbI
B PEILIEHHE PacCCMaTPUBAEMOI MPOOIIEMBI.

Conep:xanue yueOHOro npeamera «@uszukay
PA3IEJI 1. DU3UKA U METOJIbI HAYUYHOI'O ITO3HAHU A
duznka — Hayka o mpupojie. Haydnple MeTOABI TTIO3HAHUS OKPYKAIOIIETO
mupa. Poib skcieprMenTa U Teopur B MPOIECCE MO3HAHMS TTPUPOBI. IKCIICPH-
MEHT B (pu3uKe.
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MonenupoBanue pU3NYECKUX SBICHUN U MpolieccoB. HayuHble runoressl.
duznyeckre 3aKOHbl U T€OpUH. [ paHULIbI MPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[Ipunnun coorBercTBUs. Posib 1 MecTo pu3uku B GOpMHUPOBAHUN COBPEMEHHOM
HAay4YHOW KapTUHBI MUPA, B IPAKTUYECKON AEATEIBHOCTHU JIFOJIEH.

JlemoHcTpanuu

1. AnanoroBsie U HUQPPOBBIE U3MEPUTEIbHBIE MPUOOPHI, KOMIIbIOTEPHBIC
JATYUKH.

PA3JIEJI 2. MEXAHHWKA

Tema 1. Kunemaruka

Mexanuueckoe ABMKeHUE. OTHOCUTEIBHOCTh MEXAHUYECKOI'O JBHIKECHUS.
Cucrema orcuéra. Tpaektopusd. Ilepemernienne, cKOpocTh (CpeIHssI CKOPOCTb,
MTHOBEHHAs1 CKOPOCTh) U YCKOPEHUE MaTEPUAIIbHON TOYKH, UX MPOEKLINH HAa OCU
cucteMbl KoopanHat. CloKeHHEe NEPEMEIIEHUN U CII0KEHHE CKopocTel. PaBHO-
MEpPHOE U paBHOYCKOPEHHOE NPSAMOJIMHENHOE BIKeHue. ['paduku 3aBucumoctu
KOOPAUHAT, CKOPOCTH, YCKOPEHUS, IIyTU U MEPEMELICHUS MAaTEPUAIIbHON TOUKHU
oT BpemeHu. CBOOOIHOE NajieHue. Y cKopeHue cBoOogHoro naaeHus. Kpuponu-
HEHHOE JBYXXKeHUE. [[BHKEHHME MaTepuaIbHON TOYKU II0 OKPYXKHOCTH C IOCTO-
SHHOM 110 MOAYJIXO CKOPOCTBIO. YTIIOBask CKOPOCTb, JIMHENHHAs CKOPOCTh. Ilepuon
U 4JactoTa obOpamieHus. LleHTpocTpeMurenbHoe ycKopeHue. TeXHUYeCKue ycT-
pPOMCTBA U NPAKTUYECKOE NPUMEHEHME: CIIMAOMETD, ABMIKEHHUE CHAPSALOB, LIEII-
HbI€ U PEMEHHBIE NIEPEAAYMU.

JleMoHCcTpanuu

1. Mopenb cuctemsl OTCUETA, WILTFOCTPALUsd KHHEMATUYECKUX XapaKTepHU-
CTHUK JBUKCHUSI.

2. IIpeoOpa3zoBanue JBUKEHUM C UCIOJIB30BAHUEM MTPOCTHIX MEXAHU3MOB.

3. [Tanenue Ten B BO3yXE U B Pa3pEKEHHOM IPOCTPAHCTBE.

4. HabmroneHue OBMXKEHUS Tesla, OPOLIEHHOIO MO YIiOM K FOPU30HTY H
TOPU30HTAJIBHO.

5. I3MepeHne ycKopeHHsl CBOOOIHOTO MaCHUS.

6. HarmpaBneHue ckopocTy IpH IBUKEHHUH 110 OKPYKHOCTH.

YyeHn4eckuit HIKCIIEpUMEHT, JIa00paTopHbIe PabOTHI

1. 3yyeHne HEpaBHOMEPHOTO JIBHXKEHHUSI C LIENIBIO ONPEAEIICHUS] MTHOBEH-
HOU CKOPOCTH.

2. UccnenoBanue COOTHOLIEHUS MEXKIY MYTSAMH, NPOWJICHHBIMA TEJIOM 3a
MIOCJIEA0BATEIbHBIE PABHBIE TPOMEKYTKH BPEMEHU

IPU PAaBHOYCKOPEHHOM JBHKEHUH C HAYAJIbHOW CKOPOCTBIO, PABHOW HYJIIO.

3. N3ydenue ABMKEHHUS IIAPUKA B BA3KOM )KUIKOCTH.

4. VI3yueHue IBUKEHUSA TeJa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /luHamuka

[Ipuanun otHocurensHOCTH ['anmunes. llepsoiii 3akoH HeroTona. Muepuu-
anbHbIe cucTeMbl oTcuéTa. Macca tena. Cuna. IlpuHuun cynepnosuuuu Cuil.
Bropoii 3akon HeroToHa 1111 MaTepuaibHOM TOYKU. Tperunii 3akoH HeroToHA 1151
MaTepualbHbIX TOYEK.3aKOH BCceMHUpHOro TsaroreHus. Cuna tskectu. Ilepsas
KocMmuyeckasi ckopocTs. Cuita ynpyroctu. 3akoH ['yka. Bec Tena. Tpenue. Buapbl
TpeHus (MOKOsl, CKOJNbXeHus, kadeHus). Cuna tpenus. Cyxoe tpenme. Cuna
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TPEHUS CKOJBXKEHUS U cuiia TpeHus mokos. Koaddumment tpenus. Cua compo-
TUBJICHUS TIPU JBUKEHUU TeNa B KUAKOCTU Wiu rasze. [loctynarensHoe U Bpa-
HIaTesbHOEe JIBUKEHHUE aOCOMIOTHO TBEPAOro Tesna. MOMEHT CHIIbI OTHOCUTEIBHO
ocu BpauleHus. [lneuo cumbl. YcimoBus paBHOBeCHs TBEPAOTO TeENA.

TexHuyeckre yCTpONCTBA M MPAKTUYECKOE IMPUMEHEHHUE: MOAIIMITHUKH,
JNBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

JlemoHcTpanuu

1. SIBnenue unepuum.

. CpaBHEHHE Macc B3aUMOJICHCTBYIOIIUX TEJL.

. Bropon 3axkon HeroToHa.

. U3mepenne cui.

. Ciio>xeHue CHil.

. 3aBHCUMOCTH CHJIBI YIPYTOCTH OT Aedopmaruu.

. HeBecomocTs. Bec Tena npu yckOpeHHOM ITOABEME U I1aJICHUN.
. CpaBHEHHE CHJI TPEHUSI IOKOSI, KAUYEHUS U CKOJIbKEHUS.

. YC10BHS paBHOBECHS TBEPAOIO Tena. Buasl paBHOBECHS.

VY4eHnuecKkuil IKCIEPUMEHT, 1TaOOpaTOpPHbBIE padOTHI

1. U3ydyenue nBuxeHus Opycka 1o HaKJIOHHOM IIOCKOCTH.

2. UccnenoBaHue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIUX B IIPYKUHE
U pEe3MHOBOM 00pa3lie, OT Ux aedopmaluy.

3. UccnenoBanne ycnoBHI pPaBHOBECHSI TBEPIOrO Tellda, UMEIOUIETO OCh
BpalICHUSI.

Tema 3. 3aKOHBI COXpAaHEHHUS B MEXaHUKE

NMnynbc MaTepuanbHOW TOYKH (T€la), CUCTEMbl MATEPHAIBHBIX TOYEK.
NmMnynbe cuibl M1 MU3MEHEHHE UMITYJIbCA TEJIa. 3aKOH COXPAaHEHUS UMITyJibca. Pe-
aKTUBHOE JIBUKEHUE.

PaGoTa cuiibl. MOIITHOCTD CHUJTBI.

Kunernueckast sHeprusi MarepuaabHOM TOUKH. Teopema 00 MBMEHEHUH KH-
HETUYECKOU YHEPIHUH.

[ToTenmuansHas ’Heprus. [loTeHMaNbHas SHEPTHUs YHIPYro aeGpopMupo-
BaHHOM TpyxuHbI. [loTeHnnanpHas sHeprus Tena BOIU3U MOBEPXHOCTU 3EMIIH.
[ToTennuanpHbie U HEMOTEHIIMAIbHBIE CUIIbI. CBS3b pabOTHl HETIOTEHIIUATBHBIX
CWJI C U3MEHEHHEM MEXAHMYECKOW SHEPIMHM CHCTEMBI T€J. 3aKOH COXPAHECHMSI
MEXaHHYECKON IHEPTUH.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuueckue ycTpoHCTBa U MPAKTUUECKOE MPUMEHEHHUE: BOJOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, IBUKCHUE PAKET.

JleMoHCTpauuu

1. 3aKOH COXpaHEHHUs UMITyJIbCa.

2. PeakTUBHOE JBUKECHHUE.

3. [lepexon mOTEHIMATBHON YHEPTUU B KHHETHUECKYIO M OOpaTHO.

Y4eHn4ecKuil HIKCIIEPUMEHT, JIA0OpaTOPHBIC PAOOTHI

1. M3ydyeHue abCOIOTHO HEYNPYTOro yJapa ¢ IOMOIIbIO IBYX

OJIMHAKOBBIX HUTSHBIX MAasITHUKOB.

O 00 1O\ D =~ W

17



2. UccnenoBanue cBs3M pabOTHI CUIIbI C N3MEHEHUEM MEXaHUYECKOW HHEp-
TUU TEJa Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO JKI'yTa.

PA3EJI 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJNHAMUKA

Tema 1. OCHOBBI MONEKYJISIPHO-KUHETUUECKON TEOPHUH

OCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETUUECKON TEOPUU U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Huddysus. Xapakrep IBHKEHHUS U
B3aUMOJECHCTBUSl YacTUI] BellecTBa. MOJENM CTPOEHHs Tra3oB, KUIKOCTEU U
TBEPIBIX TEJ U OOBSICHEHHE CBOICTB BEILIECTBA HA OCHOBE 3TUX Mojenel. Macca
u pazMepsl Mosekyil. KonudectBo BemectBa. [loctosiHHas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. Llkana temneparyp
Lenbscusa. Mogens uaeanbHoro raza. OCHOBHOE ypaBHEHUE MOJIEKYJIIPHOKHHE-
TUYECKON TEOpUHU UICAIBHOIrO raza. AOCOJIIOTHAs TEMIEpaTypa Kak Mepa cpei-
HEW KMHETMYECKOM SHEPIuM TEIUIOBOTO JIBMKEHHUSA 4acTull rasa. lllkana temrie-
patyp KenbBuHa. ['a30Bbie 3akoHbI. YpaBHeHHEe MeHneneeBa—Kianeitpona. 3a-
KOH JlanmbTOHA.

N3onporeccsl B UI€aIbHOM ra3e ¢ IIOCTOSHHBIM KOJMYECTBOM BEIIECTBA.
I'padmyeckoe npeacTaBaeHUE U30MPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHuyeckue ycTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: TepMOMeETp, Oa-
pomerp.

JleMoHCTpauuu

1. OnbIThl, T0Ka3bIBAIOUIME AUCKPETHOE CTPOEHHUE BelecTBa, (hoTorpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUM.

2. OnbITel 10 AU GY3UH KUIKOCTEN U ra30B.

3. Mojaenb OpOYHOBCKOTO JIBHXKCHUSI.

4. Mopensb onbita IlITepHa.

5. OnbITHI, AOKa3bIBAIOIINAE CYLIECTBOBAHUE MEKMOJIEKYJIIPHOTO B3aMMO-
NEUCTBUS.

6. Mozeinp, WIUTIOCTpUpPYIOIIas IPUPOAY AABJICHUS I'a3a Ha CTEHKU COCY/a.

7. OnbIThl, WUIIOCTPUPYIOIINE YPAaBHEHHE COCTOSHHS HACAIBHOIO rasa,
U30IPOLECCHI.

Y4yeHn4ecKkuit SKCIIEPUMEHT, JIa0OpaTOPHBIC PAOOTHI

1. Onpenenenue Maccel BO3yXa B KJIAaCCHOM KOMHATE HA OCHOBE U3Mepe-
HUI 00bEMa KOMHATHI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEH.

2. HccnenoBaHne 3aBUCMMOCTH MEXKAY IApaMETPaMU COCTOSIHHS paspe-
YKEHHOTI'O rasa.

Tema 2. OCHOBBI TEPMOJAMHAMUKHI

TepMoanHaMuueckas cucrema. BHyTpeHHsIs1 SHEprus TEpMOAMHAMUYECKOU
CUCTEMBI U CrtocoObI € n3meHeHus. KonmyecTBo TenmioTsl U padora. BHyTpeH-
HSSL DHEPIrUsl OJHOATOMHOTO HJCANbHOTO rasa. Buael Teronepenadu: TEMIIO-
IIPOBOAHOCTh, KOHBEKLIMS, U3JIydeHUE. Y AeiabHas TEIUIOEMKOCTh BemecTBa. Ko-
JMYECTBO TEIUIOTHI mpu Teruonepenade. [lonstue o6 agmabaTtHOM Mpolecce.
[IepBb1it 3aKk0H TepMoarHaMUKU. [IpruMeHeHne nepBoro 3akoOHa TEPMOJIMHAMUKH
K n3onpoueccam. ['paduueckas natepnpeTaiusi paboThl rasa.

Bropoii 3akon TepmoauHamuku. HeoOpaTiMoCTh MPOIIECCOB B IPUPOJIE.
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TennoBeie MamuHbl. [TpuHnUnbl qeldcTBUs TEIUIOBBIX MaiiuH. [Ipeobpaso-
BaHMs SHepruu B TertoBbix MamnHax. KIIJ[ tenosoit Mmammnel. Hukn Kapro u
ero KIIJ[. Oxonorudeckue npodiemMbl TEMI0IHEPTETUKY.

TexHuyeckre yCcTpoWCTBa U MPAKTUYECKOE NPUMEHEHHE: JBUTaTEb BHYT-
PEHHEro CropaHusi, OBITOBON XOJIOIUIBHUK, KOHIUITUOHED.

JlemoHcTpanuu

1. 3MeHeHne BHYTpPEHHEH SHEPTUU Tejia IPU COBEPILICHUN pabOThI: BBUIET
npoOKK U3 OYTBHUIKU MO AEMCTBHEM C)KAaTOTO BO3yxa, HarpeBaHue »¢upa B ja-
TYHHOU TpyOKe MyTEM TpeHus (BUACOIEMOHCTPALIHS).

2. I3MeHeHne BHYTPEHHEW 3HEpruu (TemmepaTypbl) Tella MpU TEIionepe-
naye.

3. OnbIT o aguadaTHOMY PACIIMPEHHUIO BO3AyXa (OMBIT C BO3AYIIHBIM OT-
HHUBOM).

4. Mojnenu mapoBoil TypOWHBI, JBUTaTeIsl BHYTPEHHETO CropaHus, peak-
TUBHOTO ABUTATEIIS.

Y4yeHn4uecKkuit SKCIIepUMEHT, J1a00paTOpHbIE PaOOTHI

1. U3mepenue yaenbHOU TEeMI0EMKOCTH.

Tema 3. ArperatHble COCTOSIHUS BEIIECTBA.

@da30BbI€ MEPEXOBI

[Tapoo6pazoBanue u KoHeHcanusd. Vcnapenue u kunenue. AOCOMOTHAS U
OTHOCHUTEJIbHASA BJIAXXHOCTh BO3ayxa. HackleHHslil map. Y aenpHast TerioTa na-
pooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpAaTypbl KUIIEHUA OT JaBlieHusa. TBEpmoe
teno. Kpucrainuueckue u amopdHble Tes1a. AHU30TPOIUS CBOWCTB KPUCTAJIOB.
Kunkue kpuctamisl. CoBpemMeHHbIE MaTepruaiibl. [IaBienne u kpucTauin3anuys.
VY nenbHas TemnoTa miasienus. Cyonumanusi.

YpaBHeHuUE TEMI0BOTO OanaHca.

TexHu4yeckre yCTpoucTBa U NPAKTUYECKOE TPUMEHEHHE: TUTPOMETP U TICU-
XPOMETp, KAJIOPUMETP, TEXHOJOTUU TMOJYUYEHHUS] COBPEMEHHBIX MATEpHAIIOB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

JleMoHCTpauuu

1. CBolicTBa HACBIIIEHHBIX MTAPOB.

2. Kunenue npu NOHUKEHHOM JaBJICHUH.

3. CiocoObl U3MEPEHHUSI BIAKHOCTH.

4. HaOnroieHre HarpeBaHus U TUIABJICHHS] KPUCTAILITMYECKOTO

BEILIECTBA.

5. JIeMOHCTpanus KpucTajjoB.

VYyeHnueckuit SKCIepUMEHT, J1a00paTOpHbIE PabOTHI

1. I3mepeHre OTHOCUTENIbHOM BIa)KHOCTH BO3AyXaA.

PA3JIEJI 4. DJIEKTPOCTATUKA

Tema 1. Dnektpocratuka

DJneKTpu3anus Tel. DIeKTPUUYECKUil 3apsia. J[Ba Buga dJIEeKTpUUECKUX 3apsi-
noB. [IpoBOAHUKH, TUAIEKTPUKUA U MOJYIPOBOJIHUKUA. 3aKOH COXPAHEHHUS DIICK-
TpU4eCcKoro 3apsna. Bzaumopeiicteue 3apsinoB. 3akoH Kynona. ToueuHslil snek-
TPUYECKUI 3apsia. DIeKTpuueckoe noiie. HanpsKEHHOCTh AIEKTPUUYECKOro IMOo-
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. IlpyHIMO Cyneprno3uuuy 3JEKTpUYECKuX moJied. JImHnM HanpspKEHHOCTH
AIEKTPUYECKOTO TOJIS.

Pabota cun snexkrpocraruueckoro noist. [loteniuman. Paznocts norenmua-
70B. [IpOBOJHUKYN M TUAJIEKTPUKU B AJIEKTPOCTATUYECKOM ToJie. JuanekTpuye-
CKasl MPOHULAEMOCTb. DIEKTPOEMKOCTh. KoHaeHcaTop. DIEKTPOEMKOCTh ILIOC-
KOr0 KOHAEHCATOpa. DHEPrusl 3apsuKEHHOTO KOHJIEHCATOPa.

TexHuyeckre ycTporucTBa U IPAKTUYECKOE IPUMEHEHHUE:

AIEKTPOCKOII, JJEKTPOMETP, JJIEKTPOCTATUYECKAS 3alNATA, 3a36MIICHUE
AIIEKTPONPUOOPOB, KOHIACHCATOP, KOMUPOBAIBHBIN amnmapaT, CTPYUHBIN PUHTEP.

JleMoHcTpanuu

1. YcTpolcTBO M MPpUHIMT AEUCTBHS DJIEKTPOMETPA.

2. BzanmoaencTBre Ha3IeKTPU30BaHHBIX TEJ.

3. DAEKTpUUYECKOEe MOJie 3apsHKEHHBIX TEll.

4. IIpOBOTHMKH B JIEKTPOCTATUYECKOM IIOJIE.

5. DnekTpocTaTdecKas 3aiuTa.

6. JINDJIEKTPUKH B DJIEKTPOCTATUYECKOM IOJIE.

7. 3aBUCHMOCTB IEKTPOEMKOCTH INTIOCKOTO KOHJEHCATOPa OT

IUIOIIAN TUIACTHH, PACCTOSHUS MEXIYy HUMH U TUDJIEKTPUUECKON NPOHU-
[IAEMOCTH.

8. DHeprus 3apsHKEHHOr0 KOHACHCATOpa.

Y4yeHnueckuii SKCIepUMEHT, J1a0OpaTOpHbIE PAOOTHI

1. I3Mepenue 351eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. IIOCTOSTHHBIN DJIEKTPUYECKUH TOK.

Toku B pa3IM4HBIX Cpenax

DIIEKTPUYECKHUIN TOK. Y CJIOBHUS CYIIECTBOBAHUS 3JIEKTPUUYECKOro Toka. Mc-
TouHukM Toka. Cuna Toka. [loctossHublii TOk. Hampsbkenue. 3akon Oma jist
ydacTKa LENU. DIEKTPUUECKOE COMPOTUBIIEHUE. Y IEIbHOE CONPOTUBIICHUE Be-
mectsa. [locimenoBarenbHoe, MapamiebHOE, CMEIAHHOE COSAUHEHUE IPOBOJI-
HUKOB. Pabora snekTpuueckoro Toka. 3akoH JIxoyns—IJlenma. MoiHOCTh
anekTpuyeckoro Toka. 3C u BHyTpeHHEE CONPOTUBIECHNE UCTOYHHUKA TOKA. 3a-
koH OMa 1Sl TIOJTHOM (3aMKHYTOM) AJIeKTprueckoi renu. KopoTkoe 3aMbIKkaHue.

DneKTpoHHas: IPOBOAUMOCTh TBEPJABIX METAJJIOB. 3aBUCUMOCTh COIIPOTUB-
JIEHUSI METAJUIOB OT Temneparypsl. CBEpXIPOBOAUMOCTh. DJIEKTPUUECKHUI TOK B
BaKyyMme. CBOMCTBA JIEKTPOHHBIX TyYKOB.

[HonynpoBonuuku. CoOCcTBEHHass M MPUMECHAs] MPOBOAMMOCTD MOIYIPO-
BoAHUKOB. CBolicTBa p—n-niepexoaa. [1oaynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKHUN TOK B PACTBOPAX M PaCIUIaBaX dJIEKTPOJIUTOB. DIEKTPOIHU-
TAYECKask JUCCOLUALNS. DIEKTPOIIU3.

DJIEKTpUUECKU TOK B ra3zax. CamMOCTOSITENIbHBI M HECAMOCTOSTEIbHbBIN
pa3psaa. Monuus. [Lazma.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: amIlepMeTp,
BOJIBTMETp, PEOCTAT, UCTOUHUKHU TOKA, JIEKTPOHArpeBaTeIbHbIE PUOOPHI, AJEK-
TPOOCBETUTEIbHbIE TPUOOPHI, TEPMOMETP COMPOTHUBIICHHUS, BAaKyyMHBIH IO,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIHN 101, TaJbBAaHUKA.

JleMOHCTpauuu
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1. I3mepenue cuibl TOKa U HAITPSIAKEHUS.

2. 3aBUCHMOCTb CONPOTHUBIICHUS LUUIUHAPUYECKUX MPOBOJHUKOB OT IJIU-
HbI, IUIOIAU TONIEPEYHOTO CEYEHUS U MaTepHaIa.

3. CMEIIaHHOE COEIMHEHHNE IPOBOITHUKOB.

4. ITpssmoe m3mepenue DJIC. KopoTkoe 3aMblkaHUE TajlbBaHUYECKOTO BJIe-
MEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUS.

5. 3aBUCUMOCTb CONTPOTHUBJIEHUSI METAJUIOB OT TEMIIEPATYPHI.

6. [IpoBOOMMOCTB 3JIEKTPOIUTOB.

7. ckpoBOM pa3psa U IPOBOAUMOCTb BO3/1yXa.

8. OITHOCTOPOHHSISI TPOBOJAUMOCTD JUOJA.

Y4eHnYeCKni IKCIEPUMEHT, TAOOpaTOpHbBIE PadOTHI

1. U3yueHune cMemaHHOro COeAMHEHUST PE3UCTOPOB.

2. Nsmepenue D/]C ucTOYHMKA TOKA U €r0 BHYTPEHHETO COMPOTUBIICHHUS.

3. HaGmronenue anektponusa.

PA3JIEJI 5. DJIEKTPOANHAMUKA

Tema 3. MaruutHoe mone. DneKTpoMarHuTHas WHAyKOus IloctosiHHBIE
MarHuThbl. B3anmopaeicTBUe MOCTOSTHHBIX MAarHUTOB. MarHutHoe moiie. Bekrop
MAarHuTHOW WHAYKUWUH. [IpUHIMO CyNeprno3ulMyd MarHUTHBIX Mojed. JInHum
MarHuTHOW MHIAYKIUU. KapThHAa NTUHUIA MarHUTHOM WHAYKUWU MOJS MOCTOSIH-
HbIX MarHuTOB.

MaruutHoe 1oJjie MpOBOJHMKA ¢ TOKOM. KapTuHa JWMHUNA UHIYKIIMU Mar-
HHUTHOTO TOJISL JUYIMHHOTO MPSIMOTO MPOBOJHUKA U 3aMKHYTOT'O KOJBLIEBOTO MPO-
BOJI HMKA, KaTylIKU ¢ TOKOM. OnbIT Opcrena. BzaumoieicTBie NpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HaITPaBJICHUE.

Cuna JlopeHia, e€ MOayJib U HamnpaBieHue. J[BIkeHrEe 3apsHKEHHOW YacTH-
Il B OJTHOPOJHOM MarHuTHoM T1osie. Pabora cuitbl JlopeHia.

SIBiieHMEe 3MEKTPOMArHUTHOM WMHAYKUMU. [IOTOK BEKTOpa MAarHUTHOM WH-
aykiud. IC uaayKkiuu. 3aKoH 3JIEKTpOMarHuTHOM UHAYKIMU Dapajes.

BuxpeBoe anekrpuueckoe mnoisie. I[IC MHAYKIUHU B MPOBOJHUKE, ABUKY-
IeMCS MOCTYIATENbHO B OJJHOPOJIHOM MAarHUTHOM MOJIE.

[IpaBuo Jlenna.

NuayktuBHOCTh. SBieHue caMouHaAykKiuu. DJIC caMOMHIYyKIMU. DHEPrus
MarHUTHOTO TOJIS KATYIIKH C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckne yCTporuCTBa U MPAKTUYECKOE MPUMEHEHUE: TTOCTOSHHBIE Mar-
HUTBI, 3JIEKTPOMATHUTHI, SJICKTPOABUTATENIb, YCKOPUTEIIN 3JIEMEHTAPHBIX Yac-
THII, UHTYKIITUOHHAS TICYb.

JleMoHCTpauuu

1. OnbIT OpcTena.

2. OTKJIOHEHHUE PTIEKTPOHHOTO MyYKa MAarHUTHBIM TOJIEM.

3. JIuHUY MHAYKIIUA MAaTHUTHOTO TOJIA.

4. B3anmMoaeicTBHE JBYX MMPOBOJIHUKOB C TOKOM.

5. Cuna Amrmepa.

6. [elictBue cumbl JIopeH1a Ha HOHBI JIEKTPOJIUTA.
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7. SIBeHne 3NE€KTPOMAarHUTHON UHIYKIIUU.

8. IIpaBuiio JleHna.

9. 3aBucumocte IJIC MHAYKIHH OT CKOPOCTH M3MEHEHHS] MAarHUTHOTO I10-
TOKA.

10. SIBneHne caMOMHIYKITUH.

YyeHnvueckuit SKCIIepUMEHT, J1a00paTopHbIe PabOTHI

1. I3yyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

2. UccnenoBanue nelCTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

3. HUccnenoBanue sIBICHUS JIEKTPOMAarHUTHON UHIYKLIHAH.

PA3JIEJI 6. KOJIEBAHIMA 1 BOJIHBI

Tema 1. Mexanuueckue U 3JIeKTpoOMarHuTHeIe konebanus KonebarenbHas
cuctema. CB0oOOAHBIE MexaHWYecKue KojeOanusa. ['apMoHMUEcKHe KOJIeOaHMs.
[lepuon, yacrota, ammutyaa u gaza konebanuid. [IpyxunHbIl MasTHUK. Mare-
MaTHYECKU MasTHUK. YpaBHEHHE rapMOHMYecKuX KojeOanuil. IlpeBpamienue
SHEPrUM MPU TAPMOHUYECKUX KOJIEOAHUSAX.

KoneOarenbubiii kOHTYp. CBOOOAHBIE 3JEKTPOMAarHUTHBIE KOJIEOAHUS B
UICATILHOM KOJIEOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYECKUMHU U
AJIEKTPOMAarHUTHBIMU KosieOaHussMu. Popmyna TomcoHa. 3aKOH COXpaHEHHUs
SHEPrUM B UJI€ATBHOM KOJIE0ATEIbHOM KOHTYDE.

[IpencraBnenune o 3aTyxaroUmx KojeOaHUsX. BbIHyXIeHHbIE MeXxaHHYe-
ckue KojiebaHus. Pezonanc. BbIHYXI€HHBIE 3JIEKTPOMAarHUTHbIE KOJIEOaHUS.

IlepemennspIl Tok. CHHYCOMTAIBHBIA NTEPEMEHHBIM TOK. MOIIHOCTH mepe-
MEHHOT'O TOKa. AMIUIUTYAHOE U JIEUCTBYIOIIEE 3HAUYEHUE CUJIbl TOKA U HaIpshKe-
HUSL.

Tpancpopmarop. IIponsBocTBo, nepeaada U NOTPEOICHUE DIEKTPUUECKON
SHEPrur. JKOJOTUYECKUE PUCKH MPHU MPOU3BOACTBE dNEKTpo3Heprun. Kynbrypa
UCIIOJIb30BAHUS JIEKTPOIHEPTUU B IIOBCETHEBHOM KU3HHU.

TexHnuecKkne yCTpOWCTBA M NMPAKTUYECKOE NPUMEHEHHUE: JJICKTPUUECKUU
3BOHOK, T€HEPATOP NEPEMEHHOTO TOKA, JUHUU JIEKTpONEpe1ay.

JleMoHCTpauuu

1. UccnenoBanue mapamMeTpoB KosieOaTeNIbHON CUCTEMBbI (MIPYKUHHBIA WU
MaTeMaTUYECKUI MasTHHK).

2. HabGmronenune 3atyxaronmx KojieoaHui.

3. UccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJIGOAHUM.

4. HaGnroneHnue pe3oHaHca.

5. CB0OOOIHBIC JIEKTPOMATrHUTHBIC KOJICOAHMUSI.

6. OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKAa U HANPsDKEHUS] OT BPEMEHHU )
JUTSI JIEKTPOMArHUTHBIX KOJIEOaHUH.

7. Pe3oHaHC IpU MOCIE0BATEIBHOM COEAUHEHUN PE3UCTOPA, KATYILIKNA UH-
OYKTUBHOCTH M KOHJAEHCATOPA.

8. Moienp TMHUM 3JIEKTPONEpE1ayu.

Y4yeHn4ecKuil HIKCIIEPUMEHT, JTa0OpaTOpPHBIC PAOOTHI

1. VccnenoBanue 3aBUCMMOCTH TIEpUO/Ia MaJIbIX KOJIeOaHH Tpy3a Ha HUTU
OT JUIMHBI HUTU U MAaccChl rpy3a.
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2. HccaenoBanne NEPEMEHHOTO TOKA B LENU M3 IMOCJIEI0BATEIBHO COEIH-
HEHHBIX KOHJEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. MexaHUYECKHE U DIIEKTPOMArHUTHBHIE BOJIHBI

MexaHnueckue BOJIHBI, ycloBHs pacnpocTpaneHus. I[lepuon. CkopocTtsb
pacrpocTpaHeHus U JJIMHA BOJIHBL. [lonepeunsle u npooibHble BOJIHBI. HTED-
depeHius 1 uPpakius MeXaHM4eCKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIC BOJIHBL. Y CIOBUSI M3TYyUYECHHUS AJIEKTPOMArHUTHBIX

- - -
BOJIH. B3anmHasi opueHTanus BEKTOpoB E,B,v B 3JIEKTPOMarHUTHOW BOJIHE.
CBoiicTBa AJIEKTPOMATHUTHBIX BOJH: OTPaKCHUE, MPEJIOMIICHHUE, MOJSpU3aIus,
mudpakmus, uaTepdepeHiusa. CKOpOCTh JIEKTPOMAarHUTHBIX BOJIH.

[IIxana 37eKTpOMarHuTHHIX BOJH. [[puMeHeHue 3eKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHLIMIBI paIuOCBSI3U U TeNleBUACHUSA. Panronokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOLIEH CPEIBI.

TexHuYeckre YCTpONCTBA M IMPAKTUYECKOE MPUMEHEHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3BYKOBasl JUArHOCTUKA B TEXHUKE W MEAULMHE, paaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, Tesnedon, CBY-neys.

JleMoHCTpauuu

1. O6pazoBaHue U pacIpOCTPaAaHEHUE MOMEPEUHBIX U MPOIOJIHHBIX BOJIH.

2. Konebnronieecs Teso Kak HICTOYHUK 3BYKA.

3. HabGnrogeHue oTpakeHUs U MIPEIOMIICHUSI MEXaHUUYECKUX BOJIH.

4. Habnronenue uHTepPpepeHny u 1upakiiui MEXaHMYeCKUX BOJIH.

5. 3ByKOBOI pe30HaHC.

6. HabOmtonenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYJ0M U
4acTOTOM KOJIeOaHMUIA.

7. UccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXEHUE, MPEIOM-
JieHue, nojisipu3anus, Tudpakiys, “HTephepeHITus.

Tema 3. OnTuka

['eomerpuueckas ontuka. lIpsMosMHENHOE PacpOCTPAHEHUE CBETA B OJ-
HOpoaHOM cpene. JIyu cBera. Toueunslt uCTOUHUK cBeTa. OTpakeHue cBeTa. 3a-
KOHBI OTpaxkeHus cBera. [locTpoenne m3o0pakeHHil B TIockoM 3epkaie. [Ipe-
JIOMJICHHE CBETa. 3aKOHBI MPEJIOMJICHUsI cBeTa. AOCOJIIOTHBIA MOKa3aTellb Ipe-
nomnenus. [lonmHoe BHyTpeHHee oTpakeHue. [IpenenbHblid yroy mojHoro BHYT-
PEHHETO OTPAKCHHUS.

Hucnepcus cBeta. CiaoxHbIi coctaB Oesoro cseta. LBer.

CoOuparomue u pacceuBaromiye JuH3bl. ToHkas nuH3a. DOKycHOE pac-
CTOSTHUE W ONTUYECKasi cuiia TOHKOU JuH3bL. [locTpoenne nzobpaxxeHuit B coOu-
parIIrX U paccenBaromnX JIMH3aX. opMysna TOHKOW JIMH3BL. Y BEIWYEHHUE, Ja-
BAaeMOE€ JINH30M.

[Ipenensl pUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas ontuka. Matepdepennus cBera. KorepeHTHble HCTOYHUKH. Y C-
J0BUST HAOJIOIEHUSI MAKCUMYMOB 1 MUHUMYMOB B MHTEP()EPEHIIMOHHON KapTH-
HE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.
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Hudpakuus cBera. JludpakimonHas pemérka. YCIOBHE HaOIIOICHUS
IJIaBHBIX MAaKCUMYMOB TIPH MaJICHUH MOHOXPOMATUYECKOIO CBETa Ha JU(paKIIM-
OHHYIO PEUIETKY.

[Tonsipuzanus ceera.

Texnuueckue ycTpoHCTBa M MPaKTUYECKOE MPUMEHEHUE: OUYKH, Jyma, ¢o-
Toanmnapar, MPOEKIIMOHHBIN anmnapar, MUKPOCKOII, TEIECKOI, BOJJOKOHHAs OINTHU-
Ka, TudpakiMoOHHAs PEIIETKA, TOJISIPOU/I.

JleMoHCcTpanuu

1. IIpsAMonuHENHOE PaCIpPOCTPAHEHUE, OTPAKEHUE U MPEIOMIICHUE CBETA.
OnTrueckue MpuoOOPHI.

2. ITontHOE BHYTpEHHEE OTpakeHne. Mojiens CBETOBOAA.

. UccnenoBanue cBOMCTB M300pakeHUH B JIMH3AX.
. Moznenu MuKpocCKoIa, TeJIECKOna.

. Habmronenune unrepdepeninu cpera.

. Habmronenune nudpakxiuu ceera.

. Habmoienue nucnepcuu cBera.

. Ilonmy4yeHue cuexTpa ¢ MOMOUIBbIO ITPU3MBI.

9. [lomyueHue cnekTpa ¢ HOMOIIbIO TU(PPAKINOHHON PEIIETKY.

10. HaGmrogenue nonsipu3aiiuu CBeTa.

YyeHnueckuil IKCIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI

1. I3mepenne nokasaTens IpeJoOMIICHHS CTEKIIA.

2. UccnenoBanue CBOMCTB M300paXEHUM B JIMH3AX.

3. Habmonenue aucnepcuu cBeTa.

PA3/IEJI 7. OCHOBBI CIIELIUAJIBHOM TEOPUU
OTHOCUTEJIbBHOCTHU

['paHu1bl NPUMEHUMOCTH Kiaccuuecko MexaHuku. [loctynarsl cnenuans-
HOM TE€OPUM OTHOCUTEIBHOCTH: MHBAPUAHTHOCTb MOJYJSl CKOPOCTU CBETa B Ba-
KyyMe, IPUHLUI OTHOCUTEIIbHOCTH DUHILTEHHA.

OTHOCHUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHM U COKpallle-
HUE JJIUHBI.

DHeprusi U UMINYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b MacChl C PHEPIUEN U UMITYJIbCOM PEJSITABUCTCKOM YaCTUIIbl. JHEp-
TUsl IOKOS.

PA3JIEJI 8. KBAHTOBAS ®U3UKA

Tema 1. DneMeHTbI KBAHTOBOM ONTHUKHU

®dotonbl. Popmyna [lnanka cBsizu sHeprun GOTOHA C €r0 YaCTOTOM. DHEp-
r'Usi ¥ UMIYJbC (HOTOHA.

OtkpeiTre u uccienoBanue gorordpdexra. OnbiTel A. I'. Cronerosa. 3ako-
Hbl doTodddexra. YpaBHeHue ODWHmITeHa mia gorodrddekra. «KpacHas rpa-
Huma» pororddekra.

JlaBnenne cBera. OnpiThl I1. H. JIeOGenena.

XHWMHUYECKOE IEHCTBUE CBETA.

TexHuyeckue ycTpoilcTBa M MpPaKTUYECKOE MPUMEHEHHE: (OTOIIEMEHT,
dboToMaTUMK, COJTHEUHAsS OaTapes, CBETOAUOI.

JleMoHCTpauuu

0NN DNk~ W
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1. ®oToap ekt Ha ycTaHOBKE C IIMHKOBOM TTACTHHOM.

2. UccnenoBanue 3akoHOB BHeMIHETo portorddekra.

3. Ceeromuo.

4. Conneynas O6aTapes.

Tema 2. Ctpoenue aroma

Mopens atoma Tomcona. OnbiTel Pesepdopna 1mo paccesHUIO 0-4acTHII.
[Inanerapnas monens atoma. [loctynatel bopa. M3nydenue u nornomienue ¢o-
TOHOB TP IIEPEX0JI€ aTOMA C OJHOTO YPOBHS SHEPrUU Ha ApYrou. Buapl cnek-
TpoB. CHEKTp ypOBHEN HPHEPruu aromMa BOJAOPOJa. BOIHOBBIE CBOMCTBA YacTHII.
Bonnbr ne bpoiina. KopnyckynsipHo-BoJIHOBOM ayanu3Mm. CIOHTaHHOE U BBIHY-
KJICHHOE U3IIy4YCHHE.

TexHuyeckue yCTpOWCTBA W NPAKTUYECKOE NPUMEHEHHME: CIEKTPaIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

JleMoHCTpauuu

1. Monens onsiTa Pezepdopa.

2. OnpeneneHue IIMHBI BOJHBI JIa3epa.

3. HabGmtoieHue TMHeN4aThIX CIEKTPOB U3ITyUEHUSL.

4. Jlazep.

Y4eHnueckuil IKCIEPUMEHT, JIa0OpaTOpHbIE PAOOTHI

1. HabGmronenne auHEeHYaToro CreKTpa.

Tema 3. AToMHOE AP0

DOKCIEPUMEHTBI, JT0KA3BIBAIOIIUE CIOXKHOCTh CTpoeHus sapa. OTKpbITHE
panuoakTuBHOCTU. OnbITEl Pe3epdopia mo onpeneneHuo coctaBa paaiuoaKkTUB-
Horo u3nydyenus. CBolicTBa anb(da-, 6era-, raMma-u3nydeHus. Bnusuaue paguo-
AKTUBHOCTHU Ha XUBbIE OpraHu3Mbl. OTKpBITHE MPOTOHA U HEWTpoHA. HyknonHas
Mozenb sapa ['eitzenbepra—ILlBanenko. 3apsia siapa. MaccoBoe 4ucio sijpa.
H3oTomsL.

Anbba-pacnaa. DIEKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmal.

['amma-u3nyyeHre. 3aKOH paJMOaKTUBHOIO pacnaja.

DOHeprus cBA3M HYKJIOHOB B sifipe. Snepubie cuibl. JledekT maccol sapa.

S nepHble peakuuu. Jlenenue u cCUHTE3 sAI€P.

Anepnsiii peaktop. TepmosimepHbiii cuHTe3. IIpoOiemMbl M MEPCIIEKTHUBBI
AJIEPHOM SHEPTETUKU. DKOJOTUYECKHUE ACTIEKTHI SIIEPHON SJHEPTETUKU.

DneMeHTapHble YacTHUIlbl. OTKPBITUE O3UTPOHA.

MeTtonabl HaOJIIOAEHHS U PETUCTPALIUU 3JIEMEHTAPHBIX YaCTHLL.

@dyH1aMeHTalIbHbIE B3auMoaercTBusl. EquHCTBO (priznyeckoit KapTHUHBI MH-
pa.

TexHuueckre yCTpOUCTBA U IPAKTUUYECKOE IPUMEHEHUE: TI03UMETP, KaMepa
Buiibcona, simepHbiii peakTop, aToMHas boMoa.

JleMoHCTpauuu

1. C4€TUMK HOHU3HUPYIOLIUX YaCTHULI.

Y4eHn4ecKuil HIKCIIEPUMEHT, JIA0OpaTOPHBIE PAOOTHI

1. UccnenoBanue TpekoB yacTuil (110 TOTOBBIM (hoTorpadusim).

PA3IEJI 9. DJIEMEHTBI ACTPOHOMUMU 1 ACTPODPMU3NKU
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Otanbl pa3BUTHs acTpoHOMUU. IIpHKIagHOE U MUPOBO33PEHUECKOE 3HAYE-
HUE aCTPOHOMMUHU.

Bun 3Bé3nHoro neba. Co3Be3ausi, sipkue 3BE37bI, IUIAHETHI, UX BUAUMOE
JIBH)KCHUE.

Conneunas cucrema. Coinnie. CollHeUHass aKTUBHOCTh. VICTOYHUK SHEPIUU
ConHua u 3BE31. 3BE31bBI, UX OCHOBHBIE XapaKTEPUCTHUKHU. [[narpamma «crek-
TpaJbHBIN KJIAaCC — CBETUMOCTB). 3BE3/IbI IIaBHOM MOCIIEI0OBATEIIBHOCTH. 3aBU-
CUMOCTh «Macca — CBETUMOCTB» Ui 3BE3I TJIABHOM IOCIENOBATEIBHOCTH.
BuyTtpennee crpoenue 38€31. COBpEMEHHBIE MPEACTABICHUS O IPOUCXOKICHUN
u 3Bosmronuu CoHIa U 3BE311. DTarbl )KU3HU 3BE3.

Mneunsiii [Iyte — Hama ["amaktuka. [lonoxenue n npmxenne CoiHia B
lNanaktnke. Tunsl ranaktuk. Pagroranaktuky u kBa3zapbl. YEpHBIE IBIPBI B 5I]1-
pax raJlakTHK.

Bcenennas. Pacimupenue Bceenennoit. 3akon Xa06ma. Pazberanme ramak-
TuK. Teopus bosbiioro B3peiBa. PenmkroBoe usiryyeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepewénnpie mpo6iieMbl aCTPOHOMUH.

VYyeHnueckue HaOIOACHUS

1. HaGmroneHus: HEBOOPYKEHHBIM IJ1a30M C UCIIOJIb30BAHUEM KOMIIBIOTEP-
HBIX TPWIOKEHUN JJISl ONpeNeeHHs] MOJIOKEHNUsI HEOECHBIX OOBEKTOB Ha KOH-
KPETHYIO 1aTy: OCHOBHBIE CO3Be3AUs1 CEBEPHOTO MOMYIIAPUS U SIPKUE 3BE3BL.

2. HaGmonenus B Teneckon Jlynsl, minaner, Mneunoro IlyTu.

Paznen 10. OBOBIIAIOIIEE ITOBTOPEHUE

Ponb ¢u3uku m acTpOHOMHUHM B 3KOHOMHYECKOW, TEXHOJIOIMYECKOM, COLHM-
aNbHOW U ATUYECKOH cdepax NesTEeTbHOCTH YEJIOBEKA; POJIb U MECTO (PU3HKHU U
ACTPOHOMUH B COBPEMEHHOW HAYYHOU KapTHHE MUPA; POJIb PU3NYECKON TEOPHUH
B (OpMUPOBAHUU TIPEACTABICHUIN 0 (PU3NUECKON KapTUHE MHpa, MECTO (PU3nUe-
CKOI KapTHHBI MHpa B OOILEM psy COBPEMEHHBIX €CTECTBEHHO-HAYUHBIX Mpea-
CTaBJICHUU O MIPUPOJIE.

MEXIIPEMETHBIE CBA3U

Nzyuenne kypca ¢puznku 0a30BOr0 YPOBHSI OCYILIECTBISIETCS C YUETOM CO-
JIEp’KaTebHBIX MEXKIIPEIMETHBIX CBsI3el C KypcaMH MAaT€MaTWKH, OHOJIOTHH,
XUMUH, Teorpaduu ¥ TEXHOJIOTHH.

MexnpenMeTHble MOHATHSI, CBSI3aHHBIE C M3YYEHHEM METOJOB HAyYHOIO
NO3HAHUSA: SIBJICHUE, HAY4YHBIN (akT, runore3a, ¢pu3nyueckas BeIUYMHA, 3aKOH,
Teopusl, HAOIIOACHHE, SKCIIEPUMEHT, MOJEIIUPOBAHKE, MOJIEb, U3MEPEHUE.

MareMaturka: penieHlue CUCTeMbl YpaBHEHUM; TUHEeHas QyHKus, mapado-
na, runepoosia, X rpauKu U CBOKWCTBA; TPUTOHOMETPUYECKUE (DYHKIIMU: CUHYC,
KOCHHYC, TAHI'€HC, KOTAHI'€HC; OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO; BEK-
TOPBI U UX MPOEKIMH Ha OCH KOOPJIHMHAT, CIIOKEHUE BEKTOPOB, PELIEHUE CUCTE-
Mbl YPaBHEHMIT; TPUTOHOMETpHUECKUE (PYHKLIUHU: CUHYC, KOCUHYC, TAHI'€HC, KO-
TAHI'€HC; OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO; BEKTOPBI M MX MPOEKLINN
Ha OCH KOOPJHUHAT, CJIOKEHHE BEKTOPOB; MPOU3BOIHBIC AJIEMEHTApHBIX (PyHK-
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[IAA; PU3HAKK TTOA00HMS TPEYTOJBHUKOB, OTMPEeICHUE TUIOMAAN TUIOCKUX (hu-
ryp 1 00bEMa Ted.

buonorusi: MexaHn4YecKoe JBIKEHUE B )KUBOH mpupoe, muddy3usi, 0cMoc,
TETIUIOOOMEH JKHMBBIX OPTraHWU3MOB (BUIBI TEIUIONEpEadd, TETIOBOC pPaBHOBE-
CHE), JIEKTPUICCKHUE SBJICHUS B )KHBOU MPUPOJIEC, ITCKTPUUCCKUE SIBICHUS B KH-
BOU mpupoze, KojeOaTenbHbIE ABIKCHUS B KUBOW MPHUPOJIE, ONITUYCCKUE SBIIC-
HUS B )KUBOW TIPUPOJIE, IEHCTBUE pauallii Ha KUBbIC OPTaHU3MBI.

XUMUSA: AUCKPETHOE CTPOCHHE BELIECTBA, CTPOCHHE aTOMOB U MOJEKYI,
MOJTh BEIIECTBA, MOJIIPHAS Macca, TeIUIOBbIC CBOMCTBA TBEPABIX TEN, )KUIKOCTEH
Y Ta30B, DJIEKTPUUECKHE CBOWCTBA METAJIIOB, JIEKTPOIUTHYECKAs TUCCOIUAIIHS,
raJlbBaHUKA, CTPOSHWE aTOMOB M MOJICKYJ, KPUCTAITMYECKAsT CTPYKTypa TBEP-
JIBIX TEJ, MEXaHW3MbI 00pa30BaHUS KPUCTAUIMUECKON PEMIETKH, CTICKTPATbHBIN
aHaJIu3.

['eorpadusi: BIaXHOCTH BO31yXa, BETPHI, OAPOMETP, TEPMOMETP. MArHUT-
HBIE TOJIF0Ca 3€MIJIU, 3aJIeKU MArHUTHBIX Py, (OTOCHEMKA 3€MHOM MOBEPXHO-
CTH, MIPEJICKa3aHuE 3eMJICTPSICEHUM.

TexHomorus: mpeoOpazoBaHue ABUKEHUHN C UCIIOJIH30BAHUEM MEXaHU3MOB,
y4€T TPEHUs B TEXHHUKE, MOIIUITHUKY, UCTIOJIB30BAHUE 3aKOHA COXPAHCHUS UM-
nyJibca B TEXHUKE (pakeTa, BOJOMET U T. I1.), JBUTATENIb BHYTPEHHETO CrOpPaHus,
napoBasi TypOuHa, OBITOBOM XOJIOJAWJIbHUK, KOHAUIIMOHEP, TEXHOJIOTHUHU TOJTy4e-
HUS COBPEMEHHBIX MAaTEpPHAIOB, B TOM YHCJIC HAHOMATEPHUAJIOB, U HAHOTEXHOJIO-
THH, DJEKTPOCTATHUYECKasl 3alluTa, 3a3eMJICHHE JIIEKTPONPUOOPOB, KCEPOKC,
CTPYHHBIN IPUHTEP, JICKTPOHATPEBATEIIBHBIC TPHUOOPHI, IJTCKTPOOCBETUTEIIHHBIC
MpUOOPHI, TaTbBaHWKA, JTHHUH AJICKTPOIIepeaad, reHepaTop MepeEMEHHOTO TOKa,
ANIEKTPOJIBUTATEh, WHAYKIIMOHHAS TICYb, Pajaap, paauoNpuEéMHHK, TEIECBHU30D,
anTeHHa, Tenegon, CBU-mieub, MpOCKIIMOHHBIN amnmapar, BOJOKOHHAS ONTHKA,
CoJIHEUHas OaTapes.

TemaTnuyeckoe NJIAHUPOBAHUE

TemaTnueckuii
OJIOK, TEMA

OcHOBHOE coaepKaHue OcHOBHBIE BUILI O€SI-
TEJIILHOCTU YYaIuXCsl

PA3JIEJI 1. PU3UKA 1 METOJbl HAYYHOI'O IO3HAHMSA (2 1)

duzuka u METOAbI Ha-

YYHOro Ho3HaHUA(2 v)

duzuka — Hayka o npupoje. Hayunsie
METOIBI TTO3HAHUS OKPY>Karomero Mu-
pa. Ponp skcnmepuMeHTa W TEOpUH B
rnpouecce MO3HaHUsl OPUPOABI. DKCIe-
pUMeHT B pu3uke.

PaGora B rpynme 1o mnOArOTOBKeE
KOPOTKHX COOOMIEHWH O poiau u
MecTe (PU3HMKH B MPAKTHYECKOH Jesi-
TEJIBHOCTH JIIOACH.

OcBoeHHE OCHOBHBIX INPUEMOB pabdo-

Tl ¢ 1nudpoBoil mnabopaTopueid IO
pusuke

MopenupoBanue GHU3NIECKUX SBIIE-
HUIf unponeccoB. HaydHble TUnoTessl.
dusnyeckue 3aKOHBI U Teopuu. I'pa-
HUIBI TPUMEHHUMOCTH (PU3HUUECKUX
3aKkOHOB. [IpHHIIMIICOOTBETCTBHSI.

Pone n mecto ¢u3uku B GOpMHUPOBAHHU
COBPEMEHHOII Hay4HOIl KapTHHBI MHUpa, B
MMPaKTUIECKOH IEesITeIbHOCTH JTIoAeH

PA3JEJI 2. MEXAHHUKA (12 4)

Kunematuka(4 4) OTHOCH-

MexaHUUecKOoe  JBHUXKEHUE. [IpoBeneHue H3KCIIEpUMEHTaA: U3Y-
YCHUEC HEPABHOMECPHOI'O IOBHUXKCHUA
C LENbI0 ONpeeJIeHUs] MTHOBEHHOM

CKOPOCTH;

TEJIBHOCTh MEXAaHUYECKOI'0 IBIXKEHHUS.
Cucremaorcuéra. Tpaekropus.

Ilepemelnienne, CKOPOCTh (CpeaHssl CKO-
poCTh, MTHOBEHHast CKOPOCTB) MU YCKO-

HCCJIEIOBAHNE COOTHO-
MICHUST MEXIy ITyTsIMHU, INpOHAeH-
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peHHUe MaTepHUalbHON TOYKHM, HUX IHpO-
eKIIMH Ha OCH CHCTEMBI KOOpPIWHAT.
CrnoxxeHne NepeMeleHuH U CIOXXeHHUe
CKOpOCTEei.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE IIps-
MoJIMHeHHoe naBrxeHue. I'paduku 3aBu-
CHUMOCTH KOOPAMHAT, CKOPOCTH, yCKOpEe-
HUS, IIYTH U IIEpEeMEIIeHHs] MaTepHalb-
HOM TOYKH OT BPEMEHH.

CBoOonHOE mazeHne. YCKOpEeHHE CBO-
OOAHOTO TTafACHUS.

KpuBonuneiitnoe nBuxenue. JIBuxeHue
MaTEepPUAILHON TOYKH IO OKPY>XHOCTH C
IIOCTOSTHHOM 110 MOJYJIFO CKOPOCTBIO.
VrioBasi CKOPOCTh, JIMHEHHAsI CKOPOCTb.
I[lepuon m wacrora oOpamenus. Llen-
TPOCTPEMHUTEIIEHOE YCKOPEHHE

HBIMU TEJIOM 3a IOCJIEeI0BATCIbHBIC
PaBHBIC TIPOMEXKYTKH BPEMEHU MPU
PaBHOYCKOPEHHOM  ABMJ)KEHHUH C
Ha4aJIbHOM CKOPOCThIO, pPaBHOM
HYJIIO; W3y4YEHHUE [ABVOKCHUS Ia-
puka B BsI3KOU >KuJIKOCTH. OOBsiC-
HEHHE OCHOBHBIX IPUHIUIIOB ACH-
CTBUSI TEXHUYECKHUX YCTPOMUCTB,
TaKUX KakK: CIIMAOMETp, LICIHBIC U
peMEHHBIC Mepe/iadu ABUKCHUS; U
YCHOBHUH UX O€30I1aCHOTO HMCHOJb-
30BaHUS B ITOBCCIHECBHOMN >KHU3HU.

Pemenne pacu€rHbiX 3a71a4y C SIBHO

3aJaHHON (PU3MYECKON MOIEIBIO C

HCHOJIb30BAaHUEM OCHOBHEIX (op-

MYJI KHHEMAaTHKH.

TTocTtpoenue u aHanu3 rpadUKoOB 3a-
BHUCHUMOCTEH KHHEMaTH4YECKHX BEJIH-
9MH OT BpeMeHHu. Pacro3HaBaHHe
¢u3nuecknx sBIeHHH B y4eO HBIX
OIIBITAaX U OKPY’KAIOIIeH >XKU3HU: paB-
HO-MEpPHOE M PaBHOYCKOPEHHOE IIpsi-
MOJIMHEHHOE JBM)KEHHUE, CBOOOIHOE
MaZicHUe TeJI, ABMXKCHHUE IO OKPYXK-
HocTtu. OrnucaHue MEeXaHHYSCKOro
JIBIDKEHUSI C UCHOJIb30BaHUEM (usu-
YEeCKHX BEJIMYMH: KOOpJHMHATA, IyTh,
epeMelleHrne, CKOpOCTh, YCKOpe-
HHE.

PaGora B rpynmnax np ILIaHUPOBa-
HHUY, TPOBEICHUU W HWHTEpPHpETalU
pe3yabTaTOB ONBITOB M aHAaJIW3Ee IO-
MOJIHUTEJIbHBIX ~ MCTOYHHMKOB  HH-
popmannu 1o teme

Junnamuka(4 9)

ITpuHuun orHocuTenbHOCTHU [ anunes.
IlepBeiit 3akoH HproTtona. Muepum-
aJIBHBICCUCTEMBI OTCUETA.

Macca tema. Cuma. IlpuwHUIUn cymep-
no3unuu cuil. Bropoii 3akon HeroTona
JJIsi  MaTepualbHONW TOUukU. Tperuid
3akOH HproTOHa 1 MaTepHaIbHBIX
TOYEK.

3akoH BceMupHOTo TsiroreHus. Cunia
TspKecTH. IlepBasi KOCcMH4YecKasi CKO-
poCTE.

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena. Tpenne. Bunbl Tpenus (moxos,
CKOJIBXeHUsI, kadeHus). Cwiia TpeHHs.
Cyxoe Tpenue. Cuia TpeHUS CKOJIbXKe-
HUs U cuiia TpeHust nokos. Koaddpumm-
€HT TPEHUs.

Curta CONPOTHBICHUSI MPHU IOBMKCHUH
TeJiaB >KUIKOCTH WJIH rase.
IToctynatenpHOE W BpamaTeabHOE JIBU-
’)KeHHue a0COIIOTHO TBEPIAOTro Teia.
MoOMEHT cuibl OTHOCUTEJIBFHO OCH Bpa-
mieHus1. [lneqo cunbl. YcioBus paBHO-
BecHsI TBEPAOTO Tela

IIpoBenenne »SKCIIEpUMEHTa: WHC-
clleJOBaHHE 3aBHCHMOCTH  CHII
YHOPYTOCTH, BO3HHUKAIOIIVX B IIPY-
>)KUHE W PE3NHOBOM 00paslie, OT UX
nedopmanyy; u3ydeHue JBHIKCHUS
Opycka IO HaKJIOHHOW IIJIOCKOCTH;
WCCIIeOBaHUE YCIIOBHM paBHOBE-
cusi TBEPIOTO Tena, HMEIOIIETO
OCh BpalleHUSI.

OO0ObpsicHeHHe OCOOEHHOCTEH paBHO-
MEpHOTO M PaBHOYCKOPEHHOI'O MIpsi-
MOJIMHEHHOTO IBWKEHHs, CBOOOIHO-
O TMaJCeHUs TeJl, ABHKCHUS

10 OKPY>KHOCTH Ha OCHOBE 3aKOHOB
HproTOHA, 3aKOHAa BCEMHPHOTO TsI-
TOTEHMUSI.

OO0BsicHEHHE OCHOBHBIX MPUHIIUIIOB
JIeHCTBUSI TEXHUYECKUX YCTPOMWCTB,
TaKHUX KaK IIOAIIUITHUKH.
OOBsCHEHHE JABHXKEHHUS HCKYCCT-
B€HHBIX CIIYTHHUKOB.

Pemrenne pacu€THbBIX 3a7ad C SIBHO
3aJaHHON (U3UYECKOW MOMEIBIO C
HCIIOJIb30BAHUEM OCHOBHEIX 3aKO-
HOB u ¢opmMyn IUHAMHUKH. Pacno-
3HaBaHHE (U3UUECKUX SBICHUU B
YIeOHBIX ONBITaX W OKpYy’Karomeit
XKHU3HU: HHEpUU, B3aVIMO}IeI>’ICTBVIe
Tel.

AHanu3 (GU3NYECKUX MPOLIECCOB U
SIBIGHUH C HCIIOJIE30BAaHHEM 3aKOHOB
M TIPUHLMIIOB: 3aKOH BCEMHPHOI'O
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Tsarorenwus, 1, II u I1I 3akonsr HeioTO-
Ha, TPUHIUN CYNEpPHO3UINU CUII,
MPUHIUII PAaBHOMPABHOCTH HWHEPIIHU-
AIIBHBIX CHUCTEM OTcY&Ta
3aKkOoHBI  COXpaHe- Nmmynec maTepuaibHOM TOYKU (Te- IIpoBenenue sKkcriepuMeHTa: H3yve-
HUSIB MEXaHHUKE j1a), CHCTEMBI MaTE€pPHAJIIBHBIX TOYEK. HHE a0COIIOTHO HEYNPYTOoro yaapa ¢
(2 9) VMityibc cuItbl 1 U3MEHEHHE UMITYJITb- MOMOIIBIO JBYX OJMHAKOBBIX HHTSI-
ca Tena. 3aKOH COXPaHEHUsI UMITYJIbCa. HBIX MasiTHUKOB; HCCIIEJOBaHHUE CBSI-
PeakTuBHOE nBIDKEHHE. 31 pabOTHI CUJBI C U3MEHEHHUEM Me-
Pa6Gora cuibl. MontHoCcTh cuiibl. KuHe- | XaHW4ecKod SHEepru Teja Ha IIpH-
THYECKasi DHEPTrUsi MAaTEPHAIBHOI TOY- | MEpPE PACTSKEHUS PE3MHOBOTO JKIy-
ku. Teopema 00 M3MEHEHMM KHUHETHYE- | Ta.
CKOH BHepruu. Pemenne pacu€THBIX 3amad Cc SIBHO
ITorennuaneHast dHeprusi. lloTeHUHaNb- | 3aHaHHON (U3UISCKOH MOACIBIO C
Hasl SHEprus ynpyro aehOpMHPOBAHHON | MCIIOJIb30BAHHUEM OCHOBHBIX 3aKOHOB
npykuHbl. IToTeHIManbHast SHEprus Te- | U (GopMysn NAUMHAMHUKH M 3aKOHOB
Ja BOIU3U NOBEPXHOCTU 3E€MIIH. COXpaHEHMUsI.
ITorenuuanbHbIE nu HEMOTCHUHAJILHEIC | PelllieHne KadeCTBEHHBIX 3agad C
cunbl. CBs3b pa6OTLI HCIIOTCHIIMAJIBbHBIX Onopoﬁ HAa W3Yy4YCHHBIE B pasjaecie
CHJI C H3MEHEHHEM MEXaHWYECKOH JHEP- | «(MexaHHKa» 3aKOHBI, 3aKOHOMEPHO-
THH CHCTEMBI TEIL. 3aKOH COXPaHEeHMA | cry u u3MECKHe ABICHUS.
MEXaHUHECKOM SHEPIUH. OnncaHne MEXaHHYECKOTO JBIDKE-
Ypyrue u Heynpyrue CToJIKHOBESHUsI HUS C UCTIOJIB30BaHUEM (PHU3HUECKUX
BEJIMYUH: UMIYJIBC TeJla, KHHETHYe-
cKasi  DJHEprus, NOTSHIWAaJIbLHAas
SHeprusi, MexaHudeckas pabora,
MEXaHUYeCcKasd MOLIHOCTb.
AHamn3 (PpU3HYECKHX MOPOLIECCOB U
SIBJICHUM C HCIIOJIb30BAaHUEM 3aKOHa
COXpaHEHUsI MEXaHHUYIECKOI >Heprumu,
3aKOHa COXPaHEHUsI UMITYJIbCa.
OOBsicCHEHHE OCHOBHBIX IIPHHIMIIOB
AENCTBUS TEXHUUYECKHUX YCTPOMCTB,
TaKuUX Kak: BOJOMET, KONIEp, Ipy-
SKUHHBII [UCTOJIET.
OOBsICHEHNE IIBM)KCHUSI PAaKET C
ormopoil Ha H3y4YeHHBIE QuU3nIe-
CKHE BEJIMYMHBI U 3aKOHBI MeXa-
HUKH.
Hcnons3oBanne mnpu MOATOTOBKE
COOOIIEHN O TPUMEHEHUH 3aKO-
HOB MEXaHUKH COBPEMEHHBIX HH-
¢GOopMaITMOHHBIX TEXHOJOTHH IS
O- UCKa, CTPYKTYPHUPOBAHUSI, UH-
TeprpeTranui W HOPeaCTaBICHUS
nH(OpMaIIMH, KPUTHYECKUIl aHa-
JIN3 TIoTyd9aeMol HHpopManum
PA3JEJI 3. MOJIEKYJISAPHAS ®U3UKA U TEPMOJUHAMMUKA (12 4)
OCHOBBI MoJIe- OCHOBHBIE TOJIOXKEHUS MOJIEKYJISIPHO- ITpoBeneHnne sKCIIEpUMEHTA: OIIpe-
KYJISIpHO- KUHETHYECKOH Teopuu. bpoyHoOBCcKoe JIeJICHHUEe Macchl BO3JyXa B KJlacc-
KHMHETHUYECKOU newxkenue. Jduddysus. Xapakrtep HOM KOMHAaTe Ha OCHOBE H3Mepe-
TEOpUH ABYDKCHUSI U B3aUMOJICHCTBUS YaCTHIL HUA 00BEMA KOMHATEHI, NaBIICHUS U
(2 9) BeniecTBa. Mojsenu cTpoeHHus Ta30B, TeMIrepaTrypbl BO3ayXa B HEH; uc-
KUIKOCTEH M TBEPABIX TEIIH OOBSICHE- CJeIOBaHHE 3aBHCHMOCTH MEXIY
HHE CBOICTB BellleCTBa Ha OCHOBEITHUX napaMeTpaMH COCTOSIHHSI — pa3pe-
Mmonenel. Macca monekyn. Kommue- JKEHHOTO Trasa.
cTBO BemecTBa. IlocTrostHHAsT ABoras- OG6BICHEHHE OCHOBHBIX TIPHHIIMITOB
po. OCHOBHBIE TIIOJIOKEHHUSI MOJEKY- neicTRUI TeXHUYECKUX ycT-
JSIPHO-KHHETHYeCKoi Teopun. bpo- POMCTB, TakUX Kak: TEPMOMETP H
YHOBCKOe nprkeHue. Judpdysus. Xa- OapomeTp; U ycJIOBUH nx 6e3onac-
PaAKTEP ABHUKCHHA U B3aMMOIACUCTBUA HOT'O HCIIOIB30BaHUS B mOBCEe-
4acTHUIl BellecTBa. Moaenu CTpOoeHHUs JIHEBHOM JKI3HU.
TasoB, JKHUAKOCTCH H TBCPABIX TCIl M PacniosnaBanue QU3NYSCKUX SIB-
OOBsACHEHHE CBOICTB BelIecTBA  Ha NeHuit B yueGHBIX OMBITAX H OK-
OCHOBE  DTHX Moenen. Macca pyxaromel  sxusmm:  mubbysus,
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mosekya. KoamuectBo  BemiecTBa.
ITocTostHHast ABoraapo.

OpOYHOBCKOE JIBIKCHHC.

OmnycaHue TENJIOBBIX SIBJICHUH C
HUCITOJIb30BaHUEM duzngecKnx
BEJIMYWH: JaBJICHHE Tras3a, TeMIIe-
patypa, CcpenHssI KHHETHYecKasl
SHEPIrusi XaOTHUYECKOTO IBHXKEHUS
MOJIEKY, CpeIHEeKBaapaTUdHas
CKOPOCTB MOJIEKYJI.

Anann3 GU3NYecKux MPOIECCOB

U SIBJICHUM C HCIIOJIb30BaHUEM
MOJIEKYJISIPHO-KUHETHIECKOM
TEOPUM CTPOCHHUS BEIlIEeCTBa, Ia-
30BBIX 3aKOHOB, CBSI3U CpeaHel
KHHETHYECKOW JHEPrUM TEILUIOBO-
ro IBIDKEHHSI MOJIEKyl ¢ abco-
JIIOTHOHM TeMnepaTypou.

Pemienne pacu€rHbIX 3amad C SIBHO
3a1aHHON (U3NUEeCKO MOAEIBI0 C
HCIIOJIb30BAHUEM OCHOBHBIX IIOJIO-
xxennit MKT, 3akoHOB u ¢opmyn
MOJIEKYJISIPHOH (PU3HUKH.

PabGora B rpymmax mpu mnjgaHupoBa-
HUU, IIPOBEACHUU U HHTEpPIIpEeTalUU
pe3yIbTaTOB OIBITOB M aHAJIHU3€ JO-
IOJIHUTEJIbHBIX  HUCTOYHUKOB  WH-
popmannu o teme

OCHOBBI  TepMOAWHA-
MHUKH(4 9)

Tepmonunamuueckass cucrema. BHYT-
pEHHsIA DJHEpruss TEepMOJUHAMUYECKON
CHUCTEMBI M CHOCOOBI €& W3MEHEHHSI.
KomnuectBo TemnoTel U paborta. BHyT-
pEHHsIA SHEprus OJHOATOMHOI'O HJeallb-
HOTO Tasa. Buasl Temnomepenmadm: Terl-
JIOIIPOBOJHOCTb, KOHBEKLIUSA, U3ITyUCHUE.
YnaenpHass  TEINIOEMKOCTb  BELIECTBA.
KomngecTBO TEIUIOTHI NpHM Teruionepe-
naude.

ITorsiTHe 00 ammabaTHOM mpoIlecce.
IlepBorit 3aKOH TEPMOJAMHAMHUKH.
IIpuMeHeHHe nepBOro 3aKOHa TEPMO-
JUHAMUKHU K U3omponeccaMm. I padudae-
CcKast HHTEepIIpeTanus padoThI rasa.
Bropoit 3akoH TepmonumHamuku. HeoO-
paTUMOCTh IPOILECCOB B INPUPOJE.
Tennossie MmamuHbl. [IpyHIUOBL nEei-
CTBHSI TEIUIOBBIX MamuH. I[IpeoOpaszo-
BaHHUsI DHEPIrHWHU B TEIJIOBBIX MaIllH-
Hax. KIIJ] TernsioBoit mammusbl. L{ukin
Kapuo u ero KIIJI. Dkonoruueckue
Ipo6IeMBI TEIIOHEPTETUKH

IIpoBeneHne YYCHHUYECKOTO DKCIIC-
pUMeHTa: U3MEpEHHE YAEIbHOU Te-
w1oémkocTu BeniectBa. OObsICHEHHE
OCHOBHBIX  TPUHIMIIOB  JICUCTBUS
TEXHUYECKUX YCTPOHCTB, TaKUX
KaK: JBHUraTelib BHYTPCHHEro Cro-
paHusi, OBITOBOH  XOJIOAMJIBHUK,
KOHIUIIHOHEP; U YCIOBUH HX 0e3-
OITACHOI'0 HMCIIOJIb30BaHHUSI B ITOBCE-
JTHEBHOM >KU3HMH.

OnucaHue HM3yYCHHBIX CBOUCTB TEJ
U TEIUIOBBIX SIBICHUII C MCIIOJIB30-
BaHHEM (U3NYECKUX BEIMYUH: [aB-
JICHHE Ta3a, TeMIlepaTypa, KOJIHYe-
CTBO TEIUIOTHI, BHYTPEHHSS DHEP-
rus, pabora rasa.

Pemrenre pacu€THBIX 3aj1a4d C SBHO
3a/lTaHHON (QU3WYECKOH MOIENbIo C
KWCMOJIb30BAHUEM OCHOBHBIX 3aKO-
HOB U (HOpMYyJT TSPMOIUHAMHKH.
Penrenne kKadeCTBEHHBIX 3a7a4 C
OIOpoii Ha M3y4YCHHBIC B pasaeie
«MonexkymnsipHass pu3nka u TEp-
MOIMHAMMKA» 3aKOHBI, 3aKOHO-
MEPHOCTH U (DU3UYESCKUEC SIBIIC-
HUSL.

PabGora B rpynmax mpu anammse 1o-
MOJIHUTEJIBHBIX HMCTOYHUKOB HH(}pOP-
MaIiy 110 TeMe

ArperatHble  COCTOSI-
HUsl BemlecTBa. Pazo-
BBIE TIEpeXO0bl (4 1)

TeEpnoe Tteno. Kpucramnuueckue u
aMmopdHEIe Tena. AHU3OTpOIHA
cBolcTB KpucTtayuioB. JKuakue Kpu-
crtajuibl. COBpEeMEHHBIE MaTepHabl.
ITmaBaenmne u KPUCTAJUIN3AIIHS.
VaensHast teruiora ruaBineHus. CyO-
JIMMAaIs.

YPaBHeHI/Ie TEIUIOBOro OamaHca

OnucaHue MNPUHLUIIOB IOIYyYE€HUS
COBPEMEHHBIX MaTepHUajioB, B TOM
YHCJIe HAaHOMaTepHUaJIOB.

Pemenne pacu€THbIX 3azady C SIBHO
3aJaHHON (DU3HMYESCKOU MOIEIbI0 C
HCTIOJIb30BaHUEM YpPaBHEHHS TEILIO-
BOoro GamnaHca.

Penrtenne kadecTBEHHBIX 3a7lad  C
ONOpO¥ Ha H3y4YEeHHBIE 3aKOHBI, 3a-
KOHOMEPHOCTH W (PHU3UUECKHE SIBIIC-
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HHS IO TEME.
PacrniosnaBanne ¢usmgecknx sB-
JIeHni#l B y4eOHBIX OIIBITaX U OK-
pyXaromiei >Ku3HH: aedopmManus
TBEPABIX TeEJ, HarpeBaHHE U OX-
JIaXKJICHUE TeJI, MU3MCEHEHHE arpe-
raTHBIX COCTOSIHWI BellecTBa U
oOBsICHEHHEe UX Ha OCHOBE 3aKo-
HOB Hu (OpMYJI MOJICKYJISIpHOM
bu3uKu.

Hcnons3oBanne WHMOPMAIIMOHHBIX
TEXHOJIOTUH ISl MOHUCKA, CTPYKTY-
pUpOBaHUs,  HHTEPHpETalluH U
npencTaBiaeHus HHpopManmum Ipu
MOATOTOBKE COOOIIEHUH O mpuMe-
HEHUH 3aKOHOB MOJICKYJISIpDHOH hu-
3UMKH U TEPMOJMHAMHUKH B TEXHHKE
M TEXHOJIOTHSX

PA3JEJI 4. 9JIEKTPOIUHAMUKA

(10 u)

OnexTpocTaTuka(6 )

OnexTpuzauust Tel. OJIEeKTPUYECKU
3apsan. JBa BUAa SIEKTPUYECKUX 3apsi-
noB. [TpoBOIHUKH, TUAJISKTPUKHA U I10-
JIyIPOBOAHUKH. 3aKOH COXpPaHEHUS
3JIEKTPUYECKOTO 3apsizia.
B3aumoneiictBue 3apsanos. 3akoH Ky-
noHa. ToO4YeuyHBIM >SIEKTPUUYECKUN 3a-
psan. DOnekrpudeckoe moyie. Hamps-
JKEHHOCTH  DJIGKTPUYECKOT'O  ITOJIS.
IIpuHOUn Ccyneprno3unuu 3JIeKTpUde-
CKUX rnoJied. JIuHuu HanpsHKEHHOCTH
3IEKTPHUIECKOT'O MOJIS.

Pabora cumi »meKkTpoCcTaTHYECKOrO
noiysa. Ilorenunuan. Pa3HocTe no-
TEeHIINAJIOB.

IIpoBOIHUKHN W AUIJIEKTPUKH B DJIEK-
TpoCTaTHUEeCKOM Trone. Juanexrpude-
CKast IPOHUIIAEMOCTb.

OnexkrpoéMmkocts. KonneHncarop. Diek-
TPOEMKOCTh INIOCKOTO KOHAEHCATOpa.
DHeprusizapsHKeHHOr0 KOHIeHcaTopa

IIpoBeneHnne »sKCIEpHUMEHTa: H3MeE-
peHue DIEKTPOEMKOCTH KOHJCHCA-
TOpAa.

OOBsicCHEHHE OCHOBHBIX NPHHIIU-
OB JCHCTBUA TEXHHUYECKHUX YCT-
POYWICTB U TEXHOJIOTHH, TAKHUX KaK:
3JIEKTPOCKOM, IJIEKTPOMETP, DIICK-
TpOCTaTHYCCKasl 3alluTa, 3a3eM-
JICHUE DJICKTPOHNpPUOOPOB, KOHIACH-
caTop, KOIIMPOBAJIILHBIN armapar,
CTpYHWHBIA ONPUHTEP; U YCIOBUU HUX
0e301MacHOro MPUMEHCHHUST B IIPaK-
TUYECKOM >KU3HHU.

Pemenne pacuértHbIX 3amad Cc sIB-
HO 3axaHHOW (u3nueckoil Mone-
JIbFO C MCMOJBb30BAaHUEM OCHOBHBIX
3aKOHOB U (OPMYJ IIEKTPOCTATH-
KH.

Pemenne kadecTBEHHBIX 3adad C
OIOpoOif Ha W3YYCHHBIC 3aKOHHI,
3aKOHOMEPHOCTH U (Hu3uIecKue
SIBJICHHUSI IO TeMe «DJICKTPOCTATH-
ka». Pacmo3zHaBaHme (GQU3UIESCKUX
SIBJICHUH B YYE€OHBIX OIBITaX U OK-
pYy’Karomiei >KU3HU: 3JICKTPU3AIUS
T€JI, B3AaUMOJIEHCTBHUE 3aps10B;

U OOBSICHEHHE MX Ha OCHOBE 3a-
KOHOB U (OpMYJT BJIEKTPOCTATH-
KH.

OnucaHue H3y4YEeHHBIX CBOWCTB Be-
IIECTBA U DJICKTPUYECCKHUX SIBICHUM C
HCTOJIb30BaHUEM (PU3UUECKUX BEIH-
YUH: JJEKTPUYCCKUU 3apsj, Hamps-
J)KEHHOCTh  DJICKTPUYECKOTO  MOJIS,
MOTEHIUAJI, Pa3HOCTh ITOTCHIINAIOB,
3JEKTPOEMKOCTh. AHamu3 ¢dusnde-
CKMX IIpOLIECCOB M SIBJICHUH C HC-
MMOJIb30BAHUEM  (PU3HUYESCKUX  3aKO-
HOB: 3aKOH COXPAHCHHS DIICKTPpUYC-
CKOTO 3apsina, 3akoH Kymnona.
Pabora B rpynmax mnpu aHamu3ze OO-
IMIOJIHUTCIIbHBIX HNCTOYHHUKOB HUH-
dopManu U TOATOTOBKE COOOIIe-
HUA O TPOSIBICHUH 3aKOHOB JJICK-
TPOCTAaTUKH B OKpY)KaroIleil KU3HU
U IIPUMEHEHHUH UX B TEXHHUKE
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ITocTrossHubIH
TPUYECKHUU TOK.
Toxku B pa3sIHYIHBIX
cpenax (4)

DJICK-

DJIEKTpUYECKUIl TOK. YCIOBHUSA CYLIECT-
BOBaHHS JJICKTPUYECKOTO Toka. Mcrou-
HUKH Toka. Cwuia Toka. IlocTostHHBIN
TOK.

Hanpspkenne. 3akon Oma ajisi ydacTka
eITH.

DIIEKTPUYECKOE COMNPOTHUBJICHUE. Y JICIb-
HOe conmpoTuBjieHue BemecTBa. [locnemo-
BaTeJIbHOC, MapajuieIbHOE, CMEIIaHHOE
COCTMHEHUE NPOBOJIHUKOB.

PaGora »nekTpuyeckoro Toka. 3aKoH
Jxoynss—Jlenna. MOIIHOCTh DJIEKTPHU-
YEeCKOro TOKa.

3JIC u BHYTpPEHHEE COIPOTHUBIICHHUC HC-
TOYHHUKA TOKa. 3akoH Oma IJIs1 OOJHOM
(3aMKHyTOIT) snekTpuyeckod nerm. Ko-
pOTKOe 3aMbIKaHUE. DJEKTPOHHAs IPo-
BOJIMMOCTH TBEPABIX METAJUIOB. 3aBHCHU-
MOCTH COINPOTHBJICHUS METAJUIOB OT TEM-
nepatypsl. CBEpXIIPOBOAUMOCTD.
DIEeKTpUYECKHUd TOK B BaKyyMe.
CBOMCTBa3JIEKTPOHHBIX IIYUYKOB.
IMTonynpoBOaAHUKH. CobcTBeHHas u
NpUMECHasi MPOBOAUMOCTH IOIYIPO-
BOJHUKOB.

CgolictBa p—n-nepexona. Ilomynpo-
BOJIHUKOBBIC MPUOOPHIL.

DIEeKTpUYEeCKH TOK B pacTBOpax H
pacmiaBax 3JICKTPOJIMTOB. DIEKTPOIIH-
THYECKasl JUCCONHanusi. DIISKTPOIN3.
DnekTpuuyeckuii ToKk B razax. Camo-
CTOSITEJIBHBI MU HECaMOCTOSITEJIbHBIN
pa3psia.Momnuus. [1Tnazma

IIpoBenenne sKcmepuMeHTa: H3yde-
HHE CMEIIAHHOTO COEJUHEHUS PE3U-
ctopoB; usMepenue I/IC ncrounmka
TOKa M €ro BHYTPEHHEr0 COIPOTHB-
JIeHUs1; HaOJIIOIEeHHE 2JIEKTPOJIN3a.
OOBsicCHEHHE OCHOBHBIX IPUHLHUIIOB
AENCTBUS TEXHUYECKUX YCTPOUCTB U
TEXHOJIOTHH, TaKWX KaK: aMIlep-
METp, BOJBTMETP, PEOCTaT, UCTOY-
HHUKH TOKa, »JJISKTpPOHArpeBaTellb-
HBIE NPUOOPHI, 3IEKTPOOCBETUTENb-
HBIE IIpUOOPHI, TEPMOMETP COIIPO-
TUBJICHUS, BaKyyMHBIH &IHOXI, Tep-
MHUCTOPBI B (POTOPE3UCTOPHI, IOIYy-
MPOBOJHUKOBBIN MO/, TAJIbBAHUKA;
U YCJIOBHH MX 0€30macHOro Ipume-
HEHUsI B IPAaKTUYECKOU >KU3HU. Pe-
IIeHWe PacdyETHBIX 3a7ad C SIBHO 3a-
TaHHOW (PU3UYECKOU MOJEIIBIO C HC-
MOJIb30BaHUEM OCHOBHBIX 3aKOHOB M
dopmyn tembl «llocTOSHHBIN 3MEK-
TPUYECKUN TOK».

PacniosnaBanne ¢Qusnueckux siBie-
HUM B YYEOHBIX ONBITAX U OKpPY-
JKaIoIIe  JKHU3HU:  DJIEKTpHUYEcKast
MIPOBOAUMOCTB, TETIJIOBOE, CBETOBOE,
XUMHYECKOE, MAarHuTHOE IEeHCTBUS
TOKa. AHAIN3 JJIEKTPUYECKHUX SIBJIe-
HUM M MOPOIECCOB B MEISIX IIOCTO-
SIHHOTO TOKa C HCHOJIB30BaHUEM
3aKOHOB: 3ak0oH OMa, 3aKOHOMEpPHO-
CTH IIOCJIENOBAaTEIBHOTO W Tapai-
JIEIBHOTO COEIUHEHUS] IIPOBOJIHU-
KOB, 3aKoH J[>)kxoynss— Jlenna.
OnncaHne W3YYEHHBIX CBOWCTB
BEIIECTB WU DSJIEKTPUYECKHUX SIBJIC-
HUH C HCIOJIb30BaHHEM (usznde-
CKHX BEJIWYHH: DIIEKTPUIECKUU
3apsifi, CHJIa TOKa, DJIEKTPUYECKOe
HAIpsDKEHUE, DJICKTPUYECKOEe CO-
MNPOTHUBIICHNUE, PA3HOCTh IIOTEH-
nuanos, DJIC, paboTa TOka, MOIII-
HOCTB TOKa.

Hcnons3oBanne WHGOPMAMOHHBIX
TEXHOJIOTUH JJIsi TOWUCKA, CTPYKTY-
pHUpOBaHHs,  HHTEpPOpEeTalluul U
IpeacTaBiICHUusT HWHpOpMamuM IIpu
MOJITOTOBKE COOOIICHUII O IIpuMe-
HEHHUH 3aKOHOB ITOCTOSTHHOTO TOKa
B TEXHHUKE U TEXHOJOTHSIX

PezepsB (2 4)

PA3JEJI 5. OJIEKTPOJIUHAMMUKA (4 1)

MarnuTtHoe noiJe.
DJIeKTpOMarHuTHas
UHAYKIUA (4 49)

ITocTostHHBIE MarHuThel. B3aumoei-

CTBHE IMOCTOSHHBIX MAarHUTOB. Mar-

HUTHOE T1I0Je. BexTop MarHuTHOM

WHAYKOUU. [IpyuHIUI Ccynepro3uiuu

MaArdHUTHBIX IToJIeH. JIMHWM MarHuT-

HOM wmHAykouu. KapruHa JuHUN

MarHUTHOW HWHIYKOHHA TOJs ITOCTO-

STHHBIX MArHUTOB.

MarauTtHoOe I10Ji€ NIPOBOJHUKA C TOKOM.
KaptuHa nuHWII WHAYKOUA MAarHUTHO-
TOTIONSI JJIMHHOTO TPSIMOTO MTPOBOJTHHUKA
1 3aMKHYTOT'O KOJIBIIEBOI'O MPOBOJIHHUKA,
KaTyIIKM ¢ TokoM. OmneiT DOpcrena.
BzaumoneiicTBue NPOBOOHUKOB C TO-
KOM.

Cuna Amnepa, e€ MOAyJIb U Hampas-
nenue. Cumna JlopeHna, e€ Monyns M

IIpoBeneHue H»KCIIEpUMEHTA: H3Y-
YeHUEe MarHUTHOTO ITOJIsI KaTyIIKH
C TOKOM; HCCJICIOBAHUEC ICHUCTBUS
TMTOCTOSTHHOTO MarHUTa Ha PaMKy C
TOKOM; HCCIICIOBAHHUE SIBJICHUS
3IEKTPOMarHUTHON WHIYKIIUH.
OOBsicHEHUE OCHOBHBIX IPHUHLU-
OB JCHCTBUS TEXHHUYECKHUX YCT-
POVICTB, TaKHX KaK: IOCTOSHHBIE
MarHH!ThI, 3JIeKTPOMarHuThI,
3JIEKTPOABUTATENb, YCKOPUTEIH
3JIEMEHTApHBIX YacTHUL, HWHIYK-
UOHHAsI II€Yb; W YCJIOBHUH UX
0e30macHoOro MPUMCEHCHHUSI B
IIPAaKTUYECKOM >KU3HU.

Pemenne pacu€rHbIXx 3amad Ha
IpUMEHEHUE popmyn TEMBI
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HanpasiieHHue. /IBUKeHHUe 3apsiyKeHHOMN
Y4acTULBI B OJHOPOJHOM MArHUTHOM
noisie. Padora cuiel Jlopenra.
SIBneHue 3JIEKTPOMArHUTHOM HHIAYK-
nuu. IloTok BekTOopa MarHUTHOM HH-
aykauu.  2JC  wHaykuuu. 3aKoH
3J1€KTPOMarHuTHOMI UHIYKIIHHA
dapanes.

Buxpesoe snekrpuueckoe nose. JC
UHIYKIHUU B MNPOBOJHUKE, NBUXKYIIEM-
csl HOOCTyHaTeIbHO B  OJHOPOJHOM
MarHUTHOMIIOJIE.

IIpaBuno Jlenua.

I/IH,HyKTI/IBHOCTL. SIBnenue CaMOHWHIOYK-

uu.2/1C caMOUHIYKIUH.

3Hepr1/1$[ MAarHuTHOTO TIIOJs KaTyHmIKUu C

TOKOM.

DJIeKTPOMarHUTHOE I0JIe

«MarHuTHOe moise. DiIeKTpomar-
HUTHAsT WHIYKIUSD).

Pemenne kadecTBeHHBIX 3a7ad
OIIOpPOIl Ha M3YyUYEHHBIC 3aKOHBI,

C
3a-

KOHOMEPHOCTH U (HU3UYECKHUE SIBIIE-

HHUS TeMbl «MarHuTHOE II0JIE.

DJIEeKTpOMAarHuTHasi HWHIYKIVSD).
OnpeneneHne HANpPaBICHUSI BEK-
TOpa WHIYKIHUH MarHUTHOTO IIO-
JI1 IIPOBOJHHUKA C TOKOM, CHJIbI

Awmrniepa u cuisl JlopeHna.

Pacrnio3naBanne ¢usndeckux sB-
JIeHWil B y4YeOHBIX ONBITaX U OK-
py’karoueh >XHU3HU: B3anUMOICH-
CTBUE MAarHUTOB, >JE€KTpoMar-
HUTHAsT  WHAYKOUs, OeHCTBHE
MAarHUTHOI'O HOJII Ha HPOBOJHUK

C TOKOM H Z[BH}KyHIPIﬁcﬂ 3apsna.

Ananus DJIEKTPOMATrHUTHBIX SIBIICHUM
C HCIIOJIB30BaHUEM 3aKOHa DJ3JICKTPO-

MarHUTHOM UHAYKIHHA.

Onuncanme W3yYEeHHBIX CBOWCTB
BELIECCTB U DJIEKTPOMarHUTHBIX
SIBJICHUH C MCIIOJIb30BaHueM ¢H-
3UYECKUX BEJIWYMH: HWHIYKLHUSA
MAarHUTHOI'O MOJIA, cuja Amiepa,
cuna JlopeHua, HMHIAYKTHBHOCTbH
KaTYIIKH, YHEPTHUs 3JIEKTPHIECKO-

TO ¥ MarHUTHOT'O IIOJICH

PA3JIEJI 6. KOJIEBAHUSI 1 BOJIHBI (12 1)

MexaHu4ecKkue U dJIEK-
TpOMarHuTHbIE Koyeba-
Hus (4 49)

KonebartenpHast cucrema. CBOOOIHBIE
MexXaHH4YecKkue kojiebanus. ['apmMoHH-
geckue koisiebanwus. Ilepuon, wyacrtora,
ammuutyna u (aza konedbanuii. Ilpy-
JKUHHBIM MasiTHUK. MareMaThudyecKkui
MasiTHUK. YpaBHEHHE TapMOHHYECKHUX
Kosiebanuii. [lpeBpaiienne HSHEPruu
IpH rapMOHHYECKHX KoJieOaHumsx. Ko-
nebatenbHBIl  KOHTYp. CBoOOnIHBIS
3JIEKTPOMarHUTHBIE KOJICOAHUsI B HJie-
aJTpbHOM  KOJIe0aTEeJIbHOM  KOHTYpe.
AHanorusi Mexay MEeXaHHUYEeCKUMHU U
3JIEKTPOMAarHUTHBIMH  KOJICOAHHUSIMHU.
dopmyna TomcoHa. 3aKOH coxpaHe-
HUSI DHEPrUH B HJSaIbHOM KoJeba-
TeJIbHOM KOHType. IlpencraBieHue o
3aTyXallHuX KoJiebaHUsIX. BBIHYXIIeH-
HbIE MeXaHW4eckue kosiebaHus. Pezo-
HaHC. BBIHYy)XIEHHBIE DJJIEKTpOMAar-
HUTHBIE KOJIEOaHUs.

ITepemennbiii Tok. CuHyCOMIAIBHBII
MEepeMEeHHBIH TOK. MOIIHOCTh mnepe-
MEHHOI'O TOKa. AMIUIUTYJIHOE U AeHcT-
ByIOIllee 3HA4YSHUE CHJIBI TOKa W Ha-
MPsKEHUSA.

Tpaacdopmarop. IlpousBoncTBo, me-
pemada M TOTpeONIeHHE DJJIEKTpUYe-
CKOM HEPruH. DKOJOTHYECKHUE PUCKU
OpU TIPOU3BOJICTBE DIIEKTPOIHEPTUH.
Kynerypa HWCHOIB30BaHUS DICKTPO-
DHEPIrvuu B HOBCe}lHeBHOﬁ KHU3HU

IIpoBenenue skcnepuMmeHTa: Hcclie-
JIOBaHUE 3aBUCHMOCTH IIepuoja
MaJIbIX KOJIEOaHMM I'py3a Ha HUTHU
OT AJMHBI HATH W MAacChl Tpy3a;
HCCIIeIOBaHNE IIEPEMEHHOIOo TOKa
B [ENH W3 IIOCIEeN0BATEIFHO CO-
eIMHEHHBIX KOHIEHCATOpa, KaTyIl-

KM M pe3nucTopa.

OOBsicHEHHE OCHOBHBIX IIPUHIIUIIOB
ENUCTBUS TEXHUUYECKHUX YCTPOMCTB,
TaKUX KaK: dJIEKTPUIECKUH 3BOHOK,
TeHepaTop MEePEeMEeHHOTrO TOKa, IIH-
HUM DJIEKTpoIllepeay; M YCJIOBHUM

ux O6e30I1acHOro NPpUMEHCHUSA
HpaKTquCKOﬁ KU3HHU.

B

Pemenne paC'-IéTHLIX 3aga4 C sSBHO

3aJaHHOU

(pu3muecKkoil MOIENnbI0 C HCIIONB30-
BaHMEM OCHOBHBIX 3aKOHOB M (op-
MYJI, OITMCBIBAIOIIIMX MEXaHHYECKUE

" DJICEKTPOMArHuTHLIC KoJIeOaHMUsI.

Onuncanue U3y4YCHHBIX MEXaHW4Ye-
CKHX W 3JICKTPOMArHUTHBIX KoOJIe-
OaHHUU C HWCIOJB30BaHHUEM (hU3UIC-
CKUX BEJIWYHH: IIEPHUOJ U 4acTOTa
koJyiebanuii, amruiutyna u ¢aza

KOJ'Ie6aHPII>i, 3apsg U Ccujia TOKa

B

mnmponecce TapMOHHYECKUX DJICK-

TPOMAarHUTHBIX KoJeOaHuiA.
PemeHnne kadeCTBEHHBIX 3aaa4

C

ONOpPOH Ha WU3y4YEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH, OITHCHIBAIOIIIHEC
MEXaHHUYECCKHUE H DJICKTPOMAarHuT-

HbIEKOJIE0aHUs.
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PabGora B rpynnax mpu njiaHupoBa-
HUH, TIPOBEJCHUN W HHTEPIpETAINU
pE3yIbTaTOB OMNBITOB, W aHAIN3E MIO-
MOJIHUTEIBHBIX HCTOYHHUKOB HH(QOP-
MalMu 110 TeMe

MexaHudeckue
SJICKTPOMAarHUTHbIC
BOJHEI (4 4)

MexaHnudeckue BOJIHBI, YCJIIOBUS PacIpo-
crpanenus. lIlepuon. CkopocTs pacnpo-
CTpaHE€HUs U JUIMHA BOJHBL. Ilonepeunsle
M IPOIOJILHEIC BONHBL. MIHTEepdepeHmsI
AU PAKIINS MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. I'poMKOCTH 3BY-
Kka. Beicora ToHa. TemOp 3Byka. Diex-
TPOMarHWTHBIE BOJHBI. YCJIOBUS H3Jy-
YeHHWsI DJIEKTPOMarHUTHBIX BOJH. B3za-
HMHast OpHeHTaLUsI BEKTOPOB

> 5 >

E,B,vs 3JICKTPOMAarHUTHOW BOJIHE.

CBolicTBa 2JICKTPOMArHUTHBIX BOJIH:
OTpakeHHUEe, IMPEIOMJICHHE, IOJIsIpU3a-
ousi, audpakuus, HWHTEepepeHIIUs.
CKOpOCTh  DJISKTPOMATHUTHBIX  BOJIH.
IlIkamna IIIEKTPOMArHUTHBIX BOJIH.
IlpuMeHeHHne 3JIEKTPOMArHUTHBIX BOJIH
B TEXHUKCHU OBITY.

IlpuHIMOIBI PagUOCBSI3U U TCJICBU-
nenusi. Pagnosiokanmsi.

DJIeKTPOMarHuTHOE
pykarouiei cpenbl

3arpsA3HECHUEC OK-

OOBsiICHEHHE OCHOBHBIX IPUHIIU-
OB NEWCTBUS TEXHUYECKUX YCT-
POMCTB U TEXHOJOIUM, TAKUX KaK:
MY3BIKQJIBHBIC HHCTPYMEHTHI,
yAbTpa3ByKOBass AUAarHOCTHKAa B
TEXHUKE W MEIUIIMHE, pajap, pa-
OUOINPUEMHHUK, TEJIeBU30pD, aH-
TenHa, teiaedpon, CBUY-meun; u
yCJIOBHI X 6e30I1acHOTO IpuMe-
HEHHUsI B IPAKTHYECKOH >KU3HHU.
Pemienne pacu€THbIX M KadecT-
BEHHBIX 3a7a4 C ONOpOH Ha Hu3y-
YeHHBIC 3aKOHBI U 3aKOHOMEPHO-
CTH, OIMCHIBAIOIIHE PaCIPOCTpa-
HEHHE MEXaHUYECKHUX M DJISKTPO-
MarHUTHBIX BOJH. Mcronp3oBanue
HH(POPMATMOHHBIX TEXHOJIOTHH
sl IOMCKa, CTPYKTYpPHUPOBaHUS,
WHTEPIPETALNH U IPEACTABICHUSA
nHOpPMALIMK [OPHU HOATOTOBKE
cooOlureHnii 00 HCIOJIb30BaHUU
3JI€KTPOMAarHUTHBIX BOJIH B TEX-
HUKE.

YyacTue B IHCKyCCHH OO0 3JIEKTpO-
MarHUTHOM 3arpsi3HEHUH OKpY’Karo-
el cpensl.

PabGora B rpymnmax npu IjiaHupoBa-
HUH, IPOBEACHUN W HHTEPIpETaluu
pe3yIbTaTOB OIBITOB M aHAJIH3€ JO-
MOJIHUTEIbHBIX ~ UCTOYHHUKOB  HH-
dopmanmu mo Teme

Omnruxka (4 94)

I'eomerpuueckass onrtuka. I[Ipsimonuneii-
HOE pacIpoCTpaHEHHWE CBETa B OIHOPO/I-
HOUW cpene. ToyeyHBI HMCTOYHUK CBeETa.
JIya cBera. OTpakeHHWE CBeTa. 3aKOHBI
oTpaxkeHUsi cBeTa. [locTpoeHme wn300pa-
’)KeHHUH B IJIOCKOM 3epKaJie.

IIpenomienue cBera. 3aKOHBI MPEJIOM-
JICHUs cBeTa. AOCOJIOTHBIA ITOKa3aTelb
npenomiieHusA. [loTHOe BHyTpeHHEe OT-
paxxenue. llpenenbHbBIN yroj MOJIHOTO
BHYTPECHHETO OTPaKCHHSI.

Hucnepcuss cBera. CIlI0XHBIH cocTaB
Oenoro ceera. llger. Cobuparomuye u
paccenBaromniue JIMH3BI. TOHKas IWH3aA.
@DOKYyCHOE pPACCTOsIHUE U OITHYECKas
cwia ToHKOI nuH3EL. IlocTpoenne m3o-
OpakeHHT B CcOOUparOmUX M pacceu-
BalOIIUX JIMH3aX. PopMysia TOHKOH
JIMH3BI. YBeJIW4YeHHe, aaBaeMoe JINH-
3011.

IIpenenst HPUMEHHMOCTH
CKOMONTHKH.

BonHnoBast ontuka. MHTepdepeHius cBe-
Ta. KorepeHTHbIe HMCTOYHHUKH. Y CIIOBUS
HAOMIONEeHNUST MaKCHUMyMOB W MHHHUMY-
MOB B HMHTEP(EPSHIMOHHOW KapTHHE OT
IBYX CHH(}A3HBIX KOTE€PEHTHBIX HCTOU-
HHUKOB.

Hdudpakuus ceera. JAudpakuuoHHas pe-

reomMeTpuyc-

IIpoBenenue skcnepuMeHTa: HaOIO-
JICHUEe IUCIIEPCHUH CBETa; U3MEpPCHHUE
MOoKa3aTesisi IPeJIOMJICHUsI CTEKJIa;
HCCJIeIOBaHUE CBOWCTB H300paxe-
HUU B JIUH3aX.

OOBsicHEHHE OCHOBHBIX ITPUHIIUIIOB
eHCTBUSI TEXHUYECKUX yCTPONCTB
M TEXHOJIOTHH, TaKUX KakK: OYKH,
ayna, doToamnmapar, IIPOESKIIMOH-
HBIM arnmapar, MHKPOCKOII, TeJie-
CKOII, BOJIOKOHHasi OIITHKa, JIH-
¢dpakoHHass pemérka, MNOJISIPO-
WO, ¥ YCJIIOBHH HX O0€30I1acHOIO

IPpUMEHEHUsI B  NOPaKTHYECKOM
JKU3HHU.
Pemienne pacu€TtHBIX 3amay  C

SIBHO 3aJlaHHOW (U3UYECKOW MO-
IeNBI0 C HCIOJIF30BAHHEM OCHOB-
HBIX 3aKOHOB U (OpPMYJ TI'eOMeT-
pHUYECKOil OTITUKH.
ITocTtpoenmne m omnmcaHue H30-
OpakeHHsI, CO3JaBaeMOro ILIO-
CKHUM 3€pKajloM, TOHKOM JIMH30M.
PacnioznaBanne ¢usmueckux sBie-
HUI B OIBITAaX M OKpYKaromleu
KU3HU: NOPSIMOJMHEHHOE pacIlpo-
CTpaHEHHE CBETa, OTPa)KCHHE, IIpe-
uHTepdhepeHous, IH-
U TIoJIsIpU3alusl  CBeETa,

JIOMJICHUE,
dpakus
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mérka. YCiIoBHUE HAOMIOJEHUS TJIaBHBIX
MaKCUMYMOB HpH IIaJIEcCHUM MOHOXpOMa-
THYECKOTO CBeTa Ha AU(PPaKIHOHHYIO
PELIETKY.

HOJ’IS{pI/IE}aHI/IS{ CBE€Ta

JVCIIEPCHUsI CBETA.

AHanu3 ONTHYECKHUX SIBISHUH C HC-
OJb30BAaHUEM 3aKOHOB: 3aKOH IIps-
MOJIMHEHHOTr O pacnpocTpaHeHUs
CBeTa, 3aKOHBI OTPAXXEHHUS CBETa,
3aKOHBI IIPEJIOMJICHUS CBETA.

OnuncaHue ONTHYECKHX SIBICHHH C
HCIOJIb30BaHUEM (PU3UYECKUX Be-
nu9uH: (GOKYCHOE pac- CTOSIHHUE U
ONTHYECKasl CUja JIUH3bI

PA3JIEJ 7.

OCHOBbBI CIHEIAAJIBHON TEOPUHA OTHOCHUTEJBHOCTH (2 u)

Ocuosrr CTO (2 1)

I'panuiibl IPUMEHMMOCTH KJIACCUUECKOM
mexaHuku. Ilocrynarel crienuaibHOU
TEOPUHU OTHOCHUTEJIBHOCTH: HHBApHUaHT-
HOCTb MOJIyJIsI CKOPOCTH CBE€Ta B BaKyy-
Me, IIPUHIUII OTHOCHUTEIBHOCTU OUH-
mreitHa. OTHOCHTENBHOCTH OJHOBpE-
MEHHOCTH. 3aMeIJIeHHWE BpPEMEHH U
COKpAaIlleHUuEe IJIMHBI. DHEPTUusi U HM-
MYJIBC PEJIITUBUCTCKOM YaCTHIIBI.

CBsI3p MacChl C DHEPTUCH U HUMITYJIb-

COM PEISITUBHCTCKOM JacTHUIIbI. DHEp-
T'Usl IOKOST

Pelrenne KadecTBEHHBIX 3ajad C
OIOpOil Ha W3y4YCHHBIC 3aKOHBI, 3a-
KOHOMEPHOCTH W (PHU3UYECCKHE SIBIIC-
Hus no Teme «OcuoBbl CTO.

Hcnonp3oBanue MHGOPMAITHOHHBIX
TEXHOJIOTHH JIJIsl TIOUCKA, CTPYKTY-
PHUpPOBaHUsI, MHTEPHPETALMU U TIPE/-
CTaBJICHUs WH(pOpMAIUU TIPU MOJrO-
TOBKE COOOIICHUI O TpaHUIaX MpPH-
MEHHUMOCTH KJIACCUYECKOM MEXAHUKH
u ocHosax CTO

PA3JIEJI 8. KBAHTOBASI ®U3UKA (10 u)

DneMeHThl KBaHTOBOI
ONTUKHU (4 9)

doronbl. Dopmyna Ilmanka cBs3u
SHepruu (OTOHA C €ro 4acToToi. DHep-
TUs U UMITYJIEC (POTOHA.

OTtkpeiTHE M HcciiegoBaHue (oTtodddek-
Ta. OneITEl A. I'. CroneroBa. 3akoHBI (o-
Toaddekra. YpaBHeHHUE DUHINTEHHA IS
doroadpdexra. «Kpacnas rpanuma» ¢o-

Toaddexra.

Hasnenune cBera. Onbitel I1. H. JleGe-
neBa. XMMHUYECKOE IEHCTBHE CBETa

OOBsicCHEHHE OCHOBHBIX IIPUHIU-
OB JEHCTBHSI TEXHUYECKHX YCT-
pOWCTB, TakMX Kak: (hOTOIIEMEHT,
doromatuuk, comHeuHas Oartapes,
CBETONUOJ; M YCIOBHH ux Oe30-
MacHOTO IPUMEHEHHUs B IpaKTUUe-
ckoil ku3Hu. Pemenue pacuy&THBIX
3ajJady C SBHO 3aJaHHOi dusude-
CKOM MOJENBI0 C HCIOJIB30BAHHEM

OCHOBHBIX 3aKOHOB U  GopMya
KBAHTOBOM OIITHKH.
Pemienne KadyecTBEHHBIX 3aad C

OIOpOii Ha M3y4YCHHBIE 3aKOHBI, 3a-
KOHOMEPHOCTH KBAaHTOBOW ONTHKH.
Pacnio3HaBaHue (QU3UYECKUX SIBIIC-
HUH B y4eOHBIX ombITax: (POTODJIEK-
Tpuaeckul 3pPexT, cBETOBOE HaBiie-
HHE.

Onucanue M3y4YEeHHBIX KBaHTOBBIX
SIBJICHUH M TPOILECCOB C HCHOJIb-
30BaHUEM (PU3UYECKHUX

BEJIMYMH: CKOPOCTH 3JIGKTpOMar-
HUTHBIX BOJIH, JUTMHA BOJHBI U Yac-
TOTa CBETa, DHEPrHUsi MU HM- ITyJbC
¢oToHa

Ctpoenue atoma(2 u)

Monens atoma Tomcona. OnbiTel Pesep-
¢opna mo paccesHuro o-gyactwil. [lnane-
TapHass Mozaenb aroma. Iloctynatel bopa.
N3znydenne u noriyouieHue (HOTOHOB MHpPH
IepexoJie aToMa C OTHOTO YPOBHS DHEp-
runHa npyroi. Bunmel cnektpoB. CHoekrtp
YPOBHEW HEPrUH aToMa BOJIOPOAA.
BomHOBBEIE cBoOlicTBa 4acTWUll. BOJHEBI e
Bpoitns. KopnyckyiasspHO-BOJTHOBOM naya-
JIA3M.

CnoHTaHHOE U BBIHYXIEHHOE H3IIyde-
HHE.

ITIpoBenenne skcmepuMeHTa: HAOIIO-
JCHUE JIUHEeNYaToro CIIEKTpa.
OOBbsiCHEHUE OCHOBHBIX IPHUHIIMIIOB
NEeUCTBUSA TEXHUUYECKUX YCTPOICTB,
TaKUX KakK: CIEKTPOCKOIl, Jiasep,
KBAaHTOBBIII KOMIIBIOTEP; U YCJIOBHUH
nx Oe30mMacHOro IMPUMEHEHHUsI B
IIPAKTUYECKON KU3HHU.

Penrenne KkadecTBEHHBIX 3a7lad  C
ONOpO¥ Ha H3y4YEeHHBIE 3aKOHBI, 3a-
KOHOMEPHOCTH U (PU3HUYECKHEe SIBIIC-
HUsi 1o Teme «CTpoeHue artoma.
PacriosHaBanue (HUIUISCKUX SIBJIC-
HUI B yqe6Hbe onbITax: BO3ZHHKHO-
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BCHHE JINHEHYaTOr0 CIEKTpa.

AHanu3 KBaHTOBBIX IIPOLIECCOB U
SIBJICHUH C HCIHOJIB30BAHUEM MOCTY-
snatoB bopa

AToMHOE sap0o(4 1)

DKCIIEpUMEHTHI, JOKa3bIBAIOIIUE CII0XK-
HOCTh cTpoeHus snapa. OTKpeITHE pa-
nuoakTuBHOCTU. OnbIThl Pesepdopna mo
OIIPEJICJICHUIO COCTaBa PaJuOAKTUBHOIO
n3nyuenusi. CsoiictBa anbda-, Oeta-,
raMMma-usJjy4yeHus. BiusHHe paguoax-
THUBHOCTH Ha >KUBbIC OPIraHU3MBI.

OTKpeITHE NIPOTOHA M HeWTpoHa. Hy-
KJIOHHass MoJaeib sapa [eiizenOep-
ra—UMBanenko. 3apsa siapa. Macco-
BO€ 4uCIIO sigpa. M30To1sI.
Ansda-pactian. DJIEKTPOHHBIA H TIO3H-

TPOHHBIHI Oera-pacmna. TI'amma-
U3JIydeHHUEe. 3a- KOH pPaJUOaKTHBHOI'O
pacmana.

OHeprus CBsI3W HYKIOHOB B sApeE.
Snepubiecunbl. JledekT Macchl siapa.
SAnepHsle peaxkuuu. JleneHue u
CUHTE3sIIEP.

SAnepusbiii  peaktop. TepmosinepHbIH
cunrte3. IIpoGineMbl W HEPCHEKTHBEI
SIAEPHOM DHEPreTUKHU. DKOJOTHYECKHUE
ACTIEKTHI SIACPHONIHEPTEeTUKH.
DrnemeHTapHbIe YacTHULbL. OTKpPBITHE I1O-
3UTPOHA.

Metoasl HaOMIOAEGHUS ¥ PErHCTPaIUH
3JIEMEHTAPHBIX YACTHII.

dyHnamMeHTanbHbIE  B3aUMOJEHCTBUS.
EnuHcTBO DHM3MYECcKOil KapTHHBI MUpa

IIpoBenenue yuyeHHMYECKOrO dKC-
TMEepUMEHTAa: HCCIeHOBAaHHUE Tpe-
KOB 4acTur (110 roTOBbIM (OTO-
rpadusim).

OOBsiICHEHE OCHOBHBIX NPHUHIIUIIOB
AeHCTBUSA TEXHUYECKUX YCTPOICTB,
TakuUX Kak: JO3UMETp, Kamepa
Bunbcona, SAAEPHBIN peakrop,
aromHast OomOa; M YCIOBHH HX
0e30IacHOro NPUMEHEHHUsI B IIpak-
TUYECKOU >Xu3HU. PenieHue kaudect-
BEHHBIX 3a]1a4 C OMOPOHM Ha HM3y4deH-
HBIE 3aKOHBI, 3aKOHOMEPHOCTH WU
(m3nueckne  sSIBIEHHST 10 TeMe
«ATOMHOE SIIPO».

PacnioznaBanne ¢usnueckux siBie-
HUIl B y4eOHBIX OIIBITaX U B OKpY-
JKalolled J>KHU3HU: ©CTECTBCHHas U
HCKYyCCTBEHHAsl PaJHOaKTUBHOCTB.
Onuncanue HW3y4YeHHBIX KBAaHTOBBIX
SIBJICHUM U NPOLIECCOB C HCIOJB30-
BaHMEM (HU3HYCCKUX BEJIMYWH: Ie-
pHoOxI ToIypaciiana, YHEPTUsl CBA3HU
aTOMHBIX sITIEp.

AHanu3 MNpoLEeCcCOB U SIBJIEHUI C
HCIIOIBb30BAaHUEM 3aKOHOB H IIO-
CTyJIaTOB: 3aKOH  COXPaHECHHS
3JIGKTPUYECKOI'0  3apsiia, 3aKOH
COXpAaHEHUsI MAacCOBOIO dYHCIA,
noctynarel bopa, 3a- KOH paauo-
aKTHUBHOT'O pacmnaja.
Hcnons3oBanne WHGOPMAIIMOHHBIX
TEXHOJIOTUH JJIsi TOWCKA, CTPYKTY-
pHUpOBaHHs, HHTEpPOpEeTalluH U
npeacTaBieHuss WHGOPMAIMH NpU
TMTOATOTOBKE COOOIIEHUH O mpuUMe-
HEHHUN 3aKOHOB KBAaHTOBOW (QH3UKH
B TEXHHUKE M TEXHOJIOTHSIX

PA3JIEJI 9. DJIEMEHTBI ACTPOHOMHUHU U AC

TPODPU3UKU (4 u)

DeMeHTHl acTpodu3n-
Ku(4 9)

DTansl pasBUTUA aCTPOHOMMU. HpI/IKJ'la}IHOG
U MHUPOBO33PCHYECKOE 3HAYCHUE aCTPOHO-
MHH.

Bun 3Bé3aHoro Heba. Co3Be3aus, ApKUe
3BE3bI, TUIAHETHI, X BHIHNMOE IBHKE-
aue. Comdeunas cwucrema. CouHIE.
ConHeyHass aKTHBHOCThb. VICTOYHHK
sHeprun CoiHIA W 3BE31. 3BE3MBI, UX
OCHOBHBIE€ XapakTepUCTUKH. Jluarpam-
Ma «CHEKTpaJbHBIH KJIaCC — CBETH-
MOCTB». 3BE31BI TJIABHOW IIOCIIEIOBA-
TEJIILHOCTH. 3aBHUCHUMOCTL «Macca —
CBETHUMOCTBY» IJIsI 3BE31 TJIABHOM MO-
CIICIOBATEIbHOCTH.

BuyTtpennee ctpoenue 3B&3nA. CoBpeMeH-
HbI€ TIPEJICTABJIEHUSI O MPOUCXOXKIACHUH U
sposrroriu CoJiHIa U 3BE3/1. DTallbl )KHU3HHU
3BE3I.

Mineunsiii Ilyte — Hama ['anakTuka.
ITonoxeuue u aBmxenue Connna B Ia-
naktuke. Tunel ranakTuk. Paamoranak-
TUKU U KBa3apbl. YEpHbIE IBIPHI B sApax

TToaroroska cooOleHuii 0 METOAAX
TMOJyYeHHUsI HAy4YHBIX aCTPOHOMH-
YECKUX 3HAHUM, OTKPBITHSAX B CO-
BPEMEHHOUW aCTPOHOMUH.

Brinonnenue 3amgaHuii, IpoBepsIO-
IIUX BJAJEHHE OCHOBOIOJIAraroliy-
MH aCTPOHOMHYECKHUMH MHOHSITHSIMHU,
MO3BOJISIIONIMMHM  XapaKTepHU30BaTh
IIPOLISCChI, MPOUCXOISIINE B 3BE3-
nax, B 3BE3AHBIX CHCTEMaX, B MEX-
rajakTH4YeCKON cpene; JBHIKEHHE
HEeOECHBIX TeJ, DBOJIOIMIO 3BE3 U
Bcenennoii.

[IpoBeneHue HaOJIOCHHUIT HEBOOPY-
J)KEHHBIM TJIa30M C HCIIOJIb30BaHHEM
KOMIIBIOTEPHBIX  MPUJIOKCHUN 11
OIpeaeSICHUs] TIOJIOKEeHHUsI HeOSeCHBIX
OOBEKTOB Ha KOHKPETHYIO JaTy:
ocHOBHbIe co3Be3nusi CeBepHOro
MoayIapusl UApKUe 3BE31bI.

IlpoBenenne HaOMIOACHWII B Teje-
ckon Jlynsl,mnianer, Mneunoro Ilytu
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rajJakTHUK.
Bcenennas. Pacmmmpenne Bcenennoii. 3a-
KoH XabO0Oira. Pa3bOeranme ramaktuk. Teo-
pus bonpmoro B3peBa. PenukroBoe u3
JIyueHHUe.

Macmrabnas ctpykrypa Bcenennoii. Me-
TarajaaKkTHKa.

Hepeménnsie npobieMbl acTpOHOMUU

OBOBIIAIOHIEE TOBTOPEHUE

2 v)

CucremaTu3anus
u 0000IICcH1E
Marepuana Kypca
uzuku (2 9)

Pons ¢usumkm m acTpoHOMHMH B 3KOHO-
MHYECKOMN, TEXHOJIOTHYECKOM, COIThalb-
HOM M 3THYECKOH cdepax IesiTeIbHOCTH
gejoBeKa; pojb U MECTO (HU3MKH H ac-
TPOHOMHM B COBPEMEHHOMN Hay4yHOM Kap-
TUHE MHUpa; poJib (PU3NIECKOH TeopHH B
¢opmMupoBaHUM TNpEeACTaBICHUNA O GU3H-
Y4ecKOW KapTHHE MHpa, MecTo Qdu3nde-
CKOM KapTHHBI MHpa B 00IIEM psAxy co-
BPEMEHHBIX €CTECTBEHHO-HAy4YHBIX MpeJ-
CTaBJIECHUN O mpUpoae

VyacTue B OUCKycCUH O poiu (u-
3UKH W acCTPOHOMHH B Pa3IUIHBIX
chepax HeATEIHPHOCTH YeTOBEKa.

IToaroroBka cooOlIeHUiT O MecTe
(pu3uyeckoil KapTUHBI MHUpa B PSIIy

COBPEMEHHBIX  IIPEACTaBICHUH O
pUpoe.

Bremonnenne  yueOHBIX — 3amaHWi,
JEMOHCTPHUPYIOIIUX OCBOEHHE OC-

HOBHBIX IOHATHI, (pu3HMuecKkux Be-
JIMYMH U 3aKOHOB Kypca (QU3HKHU

Pe3epB (2 1)
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