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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1no ¢u3uke Ha YpoBHE CpeAHero oOiiero oOpa3oBaHus pa3paboTaHa Ha
OCHOBE TIOJIOKEHUH M TpeOOBaHUM K pe3yJibTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTeNbHOM
nporpammel, npeacTaBieHHbx B PI'OC COO, a Takke ¢ yuérom (denepaibHON paboueit
nporpamMmbl BocniuTanusi 1 KoHuenuuu npenojaBanust ydyeOHOro npenmera «Dusnka» B
oOpa3oBarenbHbIX opranu3anusax Poccuiickoit ®enepanuu, peanu3yonuX OCHOBHBIC
oOpa3oBarenbHbIE MPOTPAMMBI.

[Iporpamma 10 (Qu3uke onpeaenser o0g3aTENbHOE MPEAMETHOE COACPIKAHUE,
YCTaHABIMBAET PEKOMEHIYEMYIO MOCIIEIOBATENBHOCTh U3YUEHUSI TEM U Pa3JeioB y4eOHOIO
npeiMeTa ¢ y4€TOM MEXIPEJAMETHBIX W BHYTPUIIPEAMETHBIX CBS3€H, JIOTUKH Y4eOHOTO
mpoliecca, BO3PACTHBIX OcoOeHHOcTeW oOydaromuxcs. I[Iporpamma mo ¢usuke gaér
MPEACTABICHUE O UENSIX, COJAEpKaHUM, OOWEeH cTpaTeruu OOy4YeHHUs, BOCIUTAHUA U
pa3BUTUS OOy4YalOIIMXCA CpeAcTBaMu ydeOHoro mnpeamera «Dusznka» Ha yriyOJIEHHOM
YPOBHE.

N3yyenne kypca (Qu3uku yriiyOJE€HHOTO YPOBHS IO3BOJIIET pealu30BaTh 3ajauu
npo(dhecCHoHaNbHON OpUEHTALlMH, HAIIPABJICHO Ha CO3JJaHUE YCIOBUMN Ui IPOSIBIICHUSI CBOMX
MHTEJUIEKTYAJIbHBIX ¥ TBOPYECKUX CIOCOOHOCTEH KaXKIbIM OO0Yy4YaroIUMCs, KOTOpbIE
HEOOXOAMMBI Il MPOJOJDKEHHsT OOpa3oBaHMsS B OpraHu3alusax MNpodhecCHOHATIbLHOTO
o0Opa30BaHMsI 110 Pa3INYHBIM (PU3UKO-TEXHUYECKUM U MH)KEHEPHBIM CHELIMATIbHOCTSM.

B nporpamme no ¢usuke onpenensroTcs IIaHUPYEMbIE Pe3yJIbTaThl OCBOCHHS Kypca
bU3MKM Ha YpOBHE CcpeAaHero ooOmero oOpa3oBaHUs: JMYHOCTHBIE, METApeIMETHEIE,
npeAMeTHbIe (Ha yrIyOJI€HHOM ypoBHE). HayyHO-METOONOrMYecKol OCHOBOM ISt
pa3paboOTKu TpPeOOBAHMI K JIMYHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM pe3yibTaTam
oOydJaronmxcsi, OCBOMBIIUX TMporpaMMy Mo (U3UKE Ha YpPOBHE CPEIHEro OOIIero
oOpa3oBaHMsI Ha yIriIyOJIEHHOM YPOBHE, SIBISIETCS CHCTEMHO-/IE€ATEIbHOCTHBINA MOIXO/.

[Iporpamma 1o pu3MKe BKIIOYAET:

MJIaHUPYEMBIE Pe3yibTaThl OCBOCHUS Kypca (PU3MKH Ha yriIyOJIEHHOM YPOBHE, B TOM
quclie IPEeIMETHbIE Pe3yJIbTaThl 10 rofam 00yUYeHHUS;

coJiepkaHue yueoHoro npeamera « @u3uka» mo rogam o0ydyeHHs..

[IporpamMma no ¢u3ukKe UMEET MPUMEPHBIH XapaKTep M MOXKET ObITh HCIOJIb30BaHA
YUUTENAMHA (PU3MKH 7151 COCTaBICHHUS CBOMX PAO0OUYUX MPOTPaAMM.

[Iporpamma 1o (Gu3MKEe HE CKOBBIBAET TBOPYECKYI0 WHUIMATUBY YUYHUTENEH W
MIPEAOCTABIIAET BO3MOXKHOCTH JUISl PEATM3ALMM PA3JIMYHBIX METOJMYECKHX IOAXOA0B K
npenoAaBaHuio (GU3MKK Ha YrIyOJE€HHOM YpOBHE IMpPH YCIOBUU COXpPaHEHMs 00s3aTelbHON
YacTH COJEP>KaHUsI Kypca.

du3znka Kak Hayka O HamOojiee OOIIMX 3aKOHaX MNPHUPOAbI, BBICTyNas B KauecTBE
y4eOHOro mpeIMeTa B IIKOJE, BHOCHT CYILIECTBEHHBbIH BKJIAJ B CHUCTEMY 3HaHUN 00
okpyxatomeMm mupe. [lIkonpHBIA Kypc U3UKH — CHCTEMOOOPa3yIOMIMA ISl €CTECTBEHHO-
HAyYHBIX Y4€OHBIX MPEIMETOB, NOCKOJBKY (PU3MUECKHUE 3aKOHBI JIe)KaT B OCHOBE MPOILIECCOB
U SIBJICHUHM, M3y4aeMbIX XUMHEH, Ouosioruei, ¢usnueckol reorpadueid U acTpOHOMHUEH.
Hcnonb3oBaHue M akTUBHOE MpUMEHEHUE (U3MYECKUX 3HAHUM OMNPENEeNHIIO XapakTep U



OypHOE pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTHM B cpepe SHEPreTUKU, TPAHCIIOPTA, OCBOCHHS
KOCMOCA, TOJY4YeHHUs HOBBIX MaTepuaioB C 3aJaHHBIMU CBOWMCTBaMu. M3yuenue Qusuku
BHOCUT OCHOBHOM BKJaJg B (OPMUPOBAHHE €CTECTBEHHO-HAyYHOW KapTUHBI MHpa
oOyyaromierocsi, B (OpMHUpPOBAHUE YMEHHU MPUMEHATh HAYyYHBIH METOJl TO3HAHUS MPU
BBITIOJTHEHUH UMH YUYE€OHBIX UCCIIEI0BaHUMN.

B ocHOBy kypca ¢u3umku Ha yYpOBHE CpeaHEro oOIero oOpa3oBaHUs MOJOKEH Pl
U7ei, KOTOpble MOKHO PacCCMaTPUBATh KaK MPUHIIUIIBI €r0 MOCTPOCHUS.

Hoea yenocmuocmu. B cOOTBETCTBUU € HEW KypC SIBIISETCS JIOTUYECKH 3aBEPIIEHHBIM,
OH COJEPKUT MaTepHall U3 BCeX Pa3lesioB (PU3MKH, BKIIOYAET KaK BOIMPOCH KJIACCUYECKOMH,
TaK U COBPEMEHHOU (PU3UKH.

Hoen 2enepanuzayuu. B cooTBeTCTBUM C HEWl MaTepuan Kypca GU3MKH 00bEIUHEH
BOKPYT (pu3nueckux teopuil. Benymmm B Kypce siBisieTcss popMUpOBaHUE MPEACTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTE€pUH, BEIIECTBE U MOJIE.

Hoea cymanumapuzayuu. EE peanuzanusa  nOpeanosara€T  HUCHOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3UUECKON HAyKH, OCMBICICHHE CBS3U Pa3BUTHS (PU3UKU C
pa3BuTHEM OOIECTBa, a TaKkKe C MHPOBO33PEHUECKMMH, HPABCTBEHHBIMU U
HKOJIOTMYECKUMU IIPOOIeMaMu.

Hoea npuknaounon nanpaenennocmu. Kypc Gus3ukd yrryOJnEHHOTO  ypOBHS
mpeanoyiiaraeT 3HAKOMCTBO C IMHPOKHUM KPYTOM TEXHMUYECKUX ¢ TEXHOJOTHYECKHX
MIPUJIOKEHUN HM3YYEHHBIX TEOPUHA M 3aKOHOB. lIpm 3TOM paccmaTpuBarOTCA Ha YpPOBHE
OOIMX NPEICTaBICHUN U COBPEMEHHbIE TEXHUYECKUE YCTPONUCTBA, U TEXHOJIOTHH.

Hoesa 3xonozuzayuu peansyercs IMOCPEICTBOM BBEIECHHS JIEMEHTOB COAECPKAHUSA,
MOCBSIIEHHBIX SKOJIOTMUYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C pa3BUTHEM
TeXHHUKH W  TEXHOJOTWH, a Takke OoOCyXIeHus mpoOieM  parMoHaIbHOTO
MPUPOIONOIB30BAHMS U IKOJIOTUYECKON O€301aCHOCTH.

OcBoeHue cojaepKaHMsl NporpamMmbl IO (U3MKE JOJDKHO OBITh IOCTPOEHO Ha
NPUHLIUIIAX CUCTEMHO-AESITENBHOCTHOTO Tnonxoja. Jins Qusuku peanuszanus 3ITHX
NPUHIMIOB Oa3upyercs Ha UCHOJIb30BAHUM CAMOCTOATEILHOTO JKCIIEPUMEHTa Kak
MOCTOSTHHO JIeHcTBYOMIETO (hakTopa yueOHoro mpoiiecca. st yriy0n€HHOro ypoBHs — 3TO
CUCTEMA CaMOCTOSITEIBHOIO YYEHHYECKOTO SKCIEPUMEHTA, BKJIIOYAIOLIEr0 (POHTAJIbHBIE
YUYEHUYECKUE OMBITHI MPU U3YYEHUH HOBOTO Marepualia, JabopaTtopHble paboThl U pabOThI
npakTuKyma. [Ipu 3ToM BO3MOXKHBI J1Ba criocoba peanm3anuu GU3NYECKOTo NMpakTukyma. B
MEPBOM CiIyyae MpPakTUKyM MpoBoauTcs mbo B koHue 10 m 11 kmacco, nubo mocie
MEPBOTO M BTOPOrO TMOJYTOAUN B KaXJAOM M3 O3THUX KiaccoB. Bropoil cmoco®d — 3To
WHTErpanus padoT MPaKTUKyMa B CHUCTEMY JIAOOPATOPHBIX PabOT, KOTOPHIC MPOBOMSTCS B
npoluecce u3ydeHus: paszgena (temsl). [Ipu 3ToM mox paboTamu mpakTHUKyMa MOHMMAETCS
CaMOCTOSATENIBHOE HCCIIEOBAaHUE, KOTOPOE NPOBOJAUTCS IO PYKOBOACTBY CBEPHYTOIO,
000011I€HHOTO BH/1a O€3 MOIIAaroBOi HHCTPYKIIHMH.

B nporpamme no gpusrke cuctemMa yuUeHHUYECKOro SKCIEPUMEHTA, TA0OPAaTOPHBIX padOT
U TpakTUKyMa NpEJICTaBlICHAa €IWHBIM TMepeyHeM. BpiOop TeMaTuku [ 3THX BHUIOB
YUYEHUYECKUX MPAKTUYECKHMX pPAOOT OCYUIECTBIAETCS Y4YaCTHHUKAMU OO0pa30BaTeIbLHOTO
npolecca UCXOAs U3 OCOOECHHOCTEH MOYpOYHOro TUIAHUPOBAHUS M OCHAIICHHUS KaOWHeTa



¢usuku. Ilpu srom oOecneunBaeTcs OBIaJCHHE OOYYAIOUIMMHCS YMEHUSMU MPOBOJIUTH
npsIMble U KOCBEHHBIE M3MEPEHUs, UCCIIECJOBAHMS 3aBUCUMOCTEH (DU3MUECKUX BEIHYUH U
MIOCTAHOBKY OIBITOB 10 IPOBEPKE MPEIOKEHHBIX THIIOTE3.

Bonbiioe BHUMaHME yjaenseTcs PEIICHHIO PacUETHBIX M KadyeCTBEHHBIX 3amad. [lpu
3TOM I PacyETHBIX 3a/lady MPUOPUTETOM SIBISIOTCS 33aJa4d C SBHO 33JaHHOW U HESIBHO
3alaHHOM  (PU3MYECKOW MOJIENBI0, TO3BOJISIIOLIIME IPUMEHATh W3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pa3jiesia Kypca, Tak U UHTErpupysl MPUMEHEHUE 3HAHUM U3
pa3HbIX pa3fenoB. Jlns KadyecTBEHHBIX 3a7ad NPUOPUTETOM SIBISIOTCS 3a/laHds Ha
o0BsICHeHHE/TIpe/ICKa3aHue NMPOTeKaHus GU3NUECKUX SIBIICHUN U TIPOLIECCOB B OKPYIKAIOIICH
KU3HU, TpeOyromme BbiOOpa (QU3MYECKOW MOJENM Ui CUTyallud  MPaKTHKO-
OpUEHTHUPOBAHHOI'O XapakTepa.

B coorBerctBun ¢ tpeboBanusiMu PI'OC COO k MarepuaibHO-TEXHUYECKOMY
o0ecrnedeHnto yueOHOoro npoiecca Kypc GU3nKku yriryOJEéHHOrO ypOBHSL Ha YPOBHE CPEIHETO
oO1ero o0pa3oBaHus JOJKEH U3y4aThCsl B YCIOBHSX MPEAMETHOro kabuHera. B xabuHete
(bU3MKN JOJKHO OBITH HEO0O0XOoauMoe JabopatopHOoe O0OOpYyJAOBaHUE ISl BBITIOJTHEHUS
YKa3aHHBIX B NMPOTrpaMMe Mo (PU3UKE YUYEHUUYECKUX OIBITOB, JIAOOPATOPHBIX padOT U padOT
MpaKTUKyMa, a TAaKXkKe TEMOHCTPAIMOHHOE 000pYJOBaHHE.

JleMOHCTpallMOHHOE 000py/ioBaHUE (POPMHUPYETCS B COOTBETCTBHM C IMPUHIUIIOM
MUHHUMAJIBHOM JJOCTATOYHOCTH U O0ECIEYMBAET MOCTAHOBKY NMEPEUYHUCIECHHBIX B MPOrpaMMe
10 (PM3HKE KIIFOUEBBIX IEMOHCTPALUI IS HCCIIEOBAHUS N3YYaeMbIX SIBICHUN U MPOLECCOB,
AMITUPUYECKUX U (PYHIAMEHTAJIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlabopaTopHoe 000pyI0BaHUE JIJIsl YYCHUYECKUX MPAKTUYECKUX padoT GopMHUPYETCs B
BUJIC TEMAaTUYECKUX KOMIUJIEKTOB M 00ECIeYMBAETCA B pacy€éTe OJHOTO KOMIUIEKTa Ha JIBYX
oOyyarouuxcs. TemaTuueckue KOMIUIEKTHI JIaDOpaTOpPHOro OOOpYyJIOBaHUS JTOJKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM MCIOJIb30BaHUM aHAJIOTOBBIX U IU(POBBIX MPUOOPOB, a TAKKE
KOMITBIOTEPHBIX U3MEPUTEBHBIX CUCTEM B BUJIE IIU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMHU TIEJIIMH U3y4eHUsI PUZUKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

(dopMHpOBaHHME HHTEpECa W CTPEMIICHHS OOYYAIOUIMXCS K HAyYHOMY HW3YYEHUIO
MPUPOBI, PA3BUTHE UX MHTEIUIEKTYaJbHBIX U TBOPUECKHUX CITIOCOOHOCTEN;

pa3BUTHE TMPEJACTAaBICHUH O HAy4HOM METOAE TMO3HaHUS U  (POpMUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBIICHUSIM;

(opMupOBaHHE HAYYHOTO MHUPOBO33PEHMS KaK pe3yJibTaTa U3yYeHHUs] OCHOB CTPOCHHS
MaTepuu U PyHAaMEHTAIbHBIX 3aKOHOB (DU3UKH;

dbopMHpoBaHrE YMEHUN OOBSICHATH SIBJIEHUS C UCHOJIb30BaHUEM (U3UUECKUX 3HAHUHN U
HAyYHBIX JIOKA3aTEIbCTB;

dbopMupoBaHrEe MPEACTaBICHUN O POIU (DU3UKH I PA3BUTHUS JPYTUX €CTECTBEHHBIX
HayK, TEXHUKU ¥ TEXHOJIOTHH;

pa3BUTHE TIPEACTABICHUM O BO3MOXKHBIX cdepax Oyayuieil mnpodeccuoHaTbHON
NEeSATENbHOCTH, CBSI3aHHBIX C (DM3UKOHM, MOJArOTOBKA K JajbHEHIIEMy OOYyYEHHIO B 3TOM
HaIpaBJICHUU.

JlocTkeHne 3TUX Lieied o0ecreunBaeTcs pelIeHHeM CIEAYIOIMUX 3a1ad B Mpoliecce
U3y4YeHHs Kypca (U3MKU Ha YPOBHE CPEHEro 0011ero 00pa3oBaHus:



NpUOOpPETEHUE CUCTEMBI 3HAHUI 00 O0IKX (U3MUECKHX 3aKOHOMEPHOCTSX, 3aKOHaX,
TEOpUSAX, BKIIOYAs MEXAHUKY, MOJIEKYJSIPHYIO (DU3HKY, 3JIEKTPOAMHAMHKY, KBAHTOBYIO
(U3HUKY U DJIEMEHTHI aCTPO(U3UKY;

dbopMHpOBaHHE YMEHUW MPUMEHSATH TEOPETUYECKUE 3HAHUS Uil OOBSCHEHUs
busznuecKkux SBJICHUIA B IPUPOJIC U JJIsl IPUHATHS MPAKTUIECKUX PEIICHUN B TTOBCETHEBHOM
KU3HH,

OCBOCHHE CIIOCOOOB pEIICHUS! PA3JIMYHbIX 337a4 C SBHO 3aJIaHHOM (U3HYECKOU
MOJIENIbIO, 3ajJiay, MOJPa3yMEBAIOIIMX CAMOCTOSITEIBHOE CO37aHue (PU3NYECKOW MOJIENH,
aJICKBaTHOM yCIIOBUSAM 3a/1aud, B TOM YHCIIE 3a]1a4 MHKEHEPHOTO XapaKTepa;

MOHMMAaHUE (PU3NYECKUX OCHOB W TPUHIUIOB JCUCTBUA TEXHUYECKHX YCTPOHCTB U
TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIUSHUS HA OKPY’KAIOIILYIO CPEY;

OBJIAJICHUE METOJaMHU CaMOCTOATEILHOTO TUIAHUPOBAHUS U MPOBEACHUS (HU3MUYECKUX
HKCIIEPUMEHTOB, aHAM3a W UHTEpIpeTauud HMHGOPMAalLMHU, ONpPENeTeHUs] TOCTOBEPHOCTH
MOJIyYEHHOTO pEe3yJIbTaTa;

CO3/IaHUE YCIIOBUH JUISl PA3BUTUSI YMEHUN MPOECKTHO-UCCIEA0BATEIBCKOM, TBOPUECKON
NEeSATENbHOCTH;

pa3BuTHE HHTEepeca K cdepaM NpoeCcCUOHATBHOW JAEATEIbHOCTH, CBSI3aHHOW C
(bu3UKOM.

B cootBerctBun ¢ TpeboBaHusimu PI'OC COO yriyOn€HHBIA YpOBEHb H3yUEHHS
yueObHoro mnpenmera «Dusukay Ha ypoBHE cpeaHero oOiiero oOpa3oBaHUs BBIOMpAETCS
oOy4aroluMuUCs, IUIAHUPYIOUMMH TPOJOJDKEHUE O00pa3oBaHUs IO  CIEUUATbHOCTSIM
(hU3UKO-TEXHUUECKOTO TTPOQHIISL.

Ha wusyuenue ¢usuku (yrinyOn€HHBIM ypOBEeHb) Ha YpPOBHE CPEIHEro OOIIero
oOpazoBanust otBoautcst 340 vacos: B 10 kmacce — 170 yacoB (5 wacoB B Henenio), B 11
kimacce — 170 gacoB (5 4acoB B HEACIIO).

[Ipennaraemslii B nmporpamme no (u3MKe MepedeHb JaOOPaTOPHBIX U MPAKTUYECKHX
paboT ABIISETCS PEKOMEHJOBAHHBIM, YUYUTENb Ji€JaeT BbIOOp MpOBeAeHHs J1a00paTOPHBIX
paboT U OMBITOB C YYETOM UHANBUTYATbHBIX 0COOEHHOCTEN 00YUYarOIINXCS.



COILEPKXAHUE OBYYEHUSA
10 KJTACC

Paznen 1. Hayynblid MeTO MO3HAHMS TPUPOBI.

®uzuka — PyHgaMeHTanbHas Hayka o npupoje. HayuHblii MeTon mo3HaHus U
METO/IbI UCCIIeIOBAaHUS GUBNUYECKUX SIBIICHUH.

OKCIepUMEHT W Teopusi B Tpolecce Mo3HaHUS mpupoabl. Habmionenue wu
HKCIIEPUMEHT B (pU3HKe.

CnocoObl  m3MepeHus: (QU3NYECKUX BEIWYUH (aHAJOroBbIE U HHUQPOBBIC
U3MEPUTEINIbHBIE TPUOOPHI, KOMIIbIOTEPHBIE JATUNKOBBIE CUCTEMBI).

[lorpemHocT  uU3MepeHW  Qu3nyeckux  BenuyuH  (aOcoyifoTHasT |
OTHOCHTEIIbHAS).

MonennpoBanue (QU3MUYECKUX SBJICHUI M IpOLEcCOB (MaTepuajibHas TOYKa,
abCOMIOTHO TBEPAOE TENO, UACaTbHAs KUAKOCTh, UACATBHBIN ra3, TOUCUHBIA 3apsn).
I'unore3a. ®U3nUECKUil 3aKOH, TPAHUILIBI €r0 MPUMEHUMOCTH. Du3ndeckas Teopus.

Ponb n Mecto pu3nuku B GOpMHPOBAHNN COBPEMEHHOM HAYYHOW KapTUHBI MUDAa,
B [IPAKTUYECKOMU AEATENBHOCTHU JHOJEH.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.

N3mepenne CUIIbl TOKa M HalpsDKEHHsI B LENU MTOCTOSIHHOTO TOKA MPU MTOMOIIA
aHAJIOrOBBIX U IIM(POBBIX U3MEPUTEIBHBIX TPHUOOPOB.

3HakoMCTBO ¢ 1u(poBoil Jaboparopueir mo ¢usuke. Ilpumepsl u3MepeHus
(Y3MYECKUX BEJIMYMH MTPU MOMOUIM KOMIBIOTEPHBIX JaTYUKOB.

Pa3znen 2. MexaHuka.

Tema 1. Kunemamuka.

Mexanuueckoe naBmkeHHe. OTHOCHUTEIBbHOCTh MEXAHMYECKOTO  JIBHXKECHHMSI.
Cucrema otcuéra.

[Ipsimast u oOpaTHas 3a/1a4u MEXaHUKHU.

Paguyc-BexTop MarepHalbHOM TOYKH, €ro IMPOEKUUH HA OCU CHUCTEMBI
KoopauHat. Tpaekropus.

[lepemenienne, CKOpocTh (CpedHsii CKOPOCTb, MIHOBEHHasi CKOpPOCTb) H
YCKOpPEHHE MAaTepUalbHOW TOYKHM, HMX TMPOEKIUH Ha OCH CHUCTEMbI KOOpJHMHAT.
CrnoxeHue nepeMenieHuil u CI0KeHUE CKOPOCTEN.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE MPSMOJMHENHOE NBH)KEHHE. 3aBHCUMOCTb
KOOPJIMHAT, CKOPOCTH, YCKOPEHHUS M MYyTH MaTepUabHOM TOYKH OT BPEMEHU U HUX
rpaduku.



CBoOomHOE TaneHue. YCKOpPEHHE CBOOOJHOTO TMajeHus. JIBmkeHue Tena,
OpOILIEHHOTO TOJ YIJIOM K TOPU30HTY. 3aBUCHMOCTh KOOPAHMHAT, CKOPOCTU U
YCKOPEHHS MaTepUATIbHON TOYKH OT BPEMEHU U UX TpaUKU.

KpuBonuneitHoe nBuxeHue. J[BUKEHHE MaTepUalibHOW TOYKHU IO OKPY>KHOCTH.
VYrnoBas u  nuHedHas  ckopocTth. llepuwon u yacTtota — oOpalieHus.
LlenTpocTpeMuTenbHOE (HOPMAIBHOE), KacaTelbHOE (TAaHICHLHMAIBHOE) WU TOJHOE
YCKOPEHHUE MaTEPUAIbHON TOUKH.

TexHuyeckre yCTpOHMCTBA M TEXHOJOTMYECKHE TIPOLIECCHI:  CIUAOMETP,
IBW)KEHUE CHAPSNIOB, LEIHbBIE, IECTEPEHYATHIE U PEMEHHBIE NEpENayl, CKOPOCTHBIE
TUQTHL.

Jlemoncmpayuu.

Mogens cucTteMbl OTCYETA, WIUIIOCTPALUS KHHEMAaTHUYECKUX XapAKTEPUCTUK
JBH>KCHUSL.

CnocoObl uccien0BaHusl TBUKEHUM.

NnnrocTpanus npeaeinbHoro nepexo1a U N3MEpeHHe MTHOBEHHOM CKOPOCTH.

[IpeoOpazoBaHue NBUKEHUN C UCTIOIb30BAHUEM MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B Pa3pEAKEHHOM MIPOCTPAHCTBE.

HaGnronenue paBuxeHust Tena, OPOIIEHHOTO IMOJ YIJIOM K TOPU30HTY H
TOPU30HTAJIBHO.

Hanpapnenue ckopocTu mpu ABUKEHUU 110 OKPYKHOCTH.

[IpeoOpa3oBaHue yrioBoi CKOPOCTH B PEAYKTOPE.

CpaBHeHuE TyTel, TPACKTOPHUH, CKOPOCTEH JBUKEHUS OJIHOTO M TOTO K€ TeJia B
pa3HBIX CUCTEMAX OTCYETA.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3yueHne HEpaBHOMEPHOTO ABMKEHHUS C LEJIbIO ONPENEICHUS MIHOBEHHOM
CKOPOCTH.

N3MepeHne yckopeHus MpU NpSIMOJIMHEHHOM PaBHOYCKOPEHHOM JBUKEHUHU IO
HAaKJIOHHOW INIOCKOCTH.

WccnepoBanne 3aBUCUMOCTM TYTHU OT BpPEMEHHM IMPU PaBHOYCKOPEHHOM
JBIDKCHUH.

N3mepenne yckopeHuss cBOOOAHOTO MajeHUs (PEKOMEHIOBAHO HMCMOJIb30BaHHUE
1 poBoit 1aboparopun).

N3yuenue nBr>xkeHus Tena, OpOIIeHHOro TOpU30HTaIbHO. [IpoBepka runoressl o
IPSAMOM MPOIOPLUHOHAIBHON 3aBUCUMOCTH MEXKIY NAIBHOCTBIO IOJETA U HAYAJIBHOU
CKOPOCTBIO TeJIa.

N3ydenue JBMKEHUSI Tejla IO OKPYXHOCTH C TIOCTOSSHHOM MO MOMYJIIO
CKOPOCTBIO.



HccnenoBanue 3aBUCUMOCTH TEpHUOAA OOpAIEHUS KOHUYECKOTO MAasiTHUKa OT
€ro IapaMeTpOB.

Tema 2. /lunamuka.

IlepBbiii 3akoH Hptorona. HMHepumanbHbie cucTeMbl oOTcuéra. [IpuHIMIT
oTHocuTenbHOCTH ["anunes. HewHepumaneHble cHUCTEMBbl OTCYETa (ONpEIEICHUE,
MIPUMEDPBHI).

Macca tena. Cuna. [IpyHUuun cynepno3unmu cuil.

Bropoii 3akoH HeroTOHA 17151 MaTepraaIbHOM TOUYKHU.

Tpernii 3ak0H Hbpr0TOHA 111 MaTEpUAIBHBIX TOYEK.

3aKOH BCEMHUPHOTO TATOTEHMS. JDKBUBAJIECHTHOCTh TPABUTAMOHHON M MHEPTHOU
MAaCCBI.

Cuna TspKkecTd. 3aBUCUMOCTb YCKOPEHHSI CBOOOJIHOTO MaJACHUS OT BBICOTHI HaJ
MOBEPXHOCTHIO TUIAHETHI U OT reorpapuueckor MmupoThl. J(BIkeHne HEOECHBIX Tel U
MX CIIyTHUKOB. 3akoHbl Kermepa. IlepBast kocMuueckas CKOpOCTb.

Cunma ympyroctu. 3akoH I'yka. Bec Ttema. Bec Tenma, aBmkymerocs c
YCKOpPEHHEM.

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHUS CKOJIBKEHHSI U CHJIA TPEHUS TOKOSL.
Koadounuent tpenus. Cuna conpoTUBIIEHUS MPU ABMKEHUU TeJa B KUJIKOCTH WIH
rase, €€ 3aBUCUMOCTb OT CKOPOCTH OTHOCHTEIJIBHOTO JIBUKEHUS.

JHasnenune. ['mapocrarnueckoe nasinenue. Cuna Apxumena.

TexHuyeckue yCTpOMCTBA M TEXHOJIOTMYECKHME IIPOLECCHI: IOALIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Hemoncmpauuu.

HaGnronenue nBHKEHHSI TE€ B MHEPUUAIBHBIX M HEMHEPUHUAIbHBIX CHUCTEMAaX
OTCYETA.

[IpuHLIMIT OTHOCUTEIBLHOCTH.

Kayenne nByx OWIMHAPOB WIM IIAPOB Pa3sHOM MacChl C OJMHAKOBBIM
YCKOPEHHEM OTHOCHUTEIIBHO HEMHEPIIUATILHON CUCTEMBI OTCYETA.

CpaBHEHHE paBHOAEWUCTBYIOLIEH MPHIIOKEHHBIX K TENy CHJI C MPOU3BEAECHUEM
MACCBhI T€Jla Ha €r0 YCKOPEHUE B UHEPLUAIIBHON CUCTEME OTCUETA.

PaBeHCTBO cwil, BO3HUKAIOIIMX B PE3YJIbTATE B3aUMOIECUCTBUS TEI.

HN3mepenune macc no B3anMOICUCTBUIO.

HesecomocTs.

Bec Tena npu yCKOpeHHOM NOIBEME U MTA/ICHUH.

LleHTpOoOeKHBIC MEXaHNU3MBI.

CpaBHEHHE CHUJT TPEHHSI IOKOSI, KAUEHHS U CKOJIbYKEHUS.

Yuenuueckuit sxcnepumenm, nadopamopnusie padomot, nPAKMUKYM.



W3mepenne paBHOACHCTBYIOMIEH CHJI TpU JBIKEHUM OpycKa MO HAKJIOHHOM
IIJIOCKOCTH.

[IpoBepka THUMOTE3bl O HE3aBUCUMOCTA BpPEMEHM [BIKEHUS Opycka IO
HAKJIOHHOM IJIOCKOCTH HA 33JaHHOE PACCTOSIHUE OT €r0 MACCHI.

HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHUKAIOIIMX B IMPYKUHE H
pe3nHOBOM 00paslie, OT X AePopMaIliH.

N3ydeHne NOBUKEHUS CUCTEMBI TEJ, CBSI3AHHBIX HUTHIO, MEPEKMHYTOM Yepes
NErKuit OJIOK.

N3mepenne koadduimenTa TpeHUs MO BEJIMYMHE YTIJIOBOro KoddduimeHTa
3aBUCHUMOCTH Frp(N).

UccnepoBanue ABMXKEHUS OpycKa MO HAKJIOHHOW IJIOCKOCTH C TNEPEMEHHBIM
K02 PUITMEHTOM TpEHUS.

N3yyeHne nBMKeHUs rpy3a Ha Bally C TPEHUEM.

Tema 3. Cmamuka meépoozo mena.

AOcomotHo TBEpAoe Teno. IlocTtynarenbHoe U BpallaTesbHOE JABUKECHUE
TBEPAOrO Tesia. MOMEHT CHIIBI OTHOCUTEIBHO OcH BpauieHus. [limeuo cunbl. Cnoxenne
CUJI, IIPUJIOKEHHBIX K TBEpIOMY Teiy. LlenTp TskecTu Tena.

YcnoBus paBHOBECHs TBEPAOTO TeA.

YcroitunBoe, HeyCcTOHYNBOE, O€3pa3IMYHOE PABHOBECHE.

TexHuyeckre yCTpPOWCTBA M TEXHOJIOTMYECKHE IPOLIECCHI:  KPOHIUTEWH,
CTPOUTEJIBHBIN KPaH, peIIETYAThIE KOHCTPYKLIHH.

Hemoncmpavyuu.

YcnoBus paBHOBECHS.

Bunsl paBHOBECHS.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Hccenenosanue yciioBUil paBHOBECHs TBEPAOTO TeJA, UMEIOLIETO OCh BPALCHUS.

KoHncTpynpoBanue KpOHIITENHOB U pacyET CUJT YIIPYTOCTH.

N3ydenune ycTOMUUBOCTH TBEPAOTO TENA, UMEIOLIETO TUIOMIAb ONOPBI.

Tema 4. 3akonvl coxpanenus ¢ Mexanukxe.

Nmnynec MaTtepuanbHOM TOYKH, CUCTEMBI MAaTepUalbHBIX TOueK. LleHTp Macc
CHUCTEMBI MATEPUATIBHBIX TOYEK. TeopemMa 0 ABUKEHUHU LIEHTPA MaCC.

Nmrynec cuitbl 1 N'3MEHEHHUE UMITYJIbCA TENA.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOEC IBHIKEHHUE.

MomeHT wumnynbca MarepualibHOM TOukd. [IpencraBieHue O COXpaHEHUH
MOMEHTA UMITYJIbCa B IEHTPAJIbHBIX MOJISX.

Pabora cuapl Ha MajgoM M Ha KOHEYHOM IiepeMermneHuH. [paduueckoe
MpeICTaBIeHUE paOOThI CHUIIBI.



MOIIHOCTH CHUJIBI.

Kunetnueckass »3Heprusi MarepuaibHON TOUKM. Teopema 00 HW3MEHEHUH
KMHETUYECKOW SHEPIUU MaT€pUaIbHON TOUKHU.

[ToreHUMaNbHBIE W HENOTECHLMANbHblE CUbl. [loTeHIManbHAsA DSHEPTrHUs.
[loTenuuanbHass sHeprus ynpyro aedOpMUPOBAHHON mpykuHBL. [loTeHumanbHAs
DHEPrus Tejla B OJHOPOJHOM IPaBUTALIMOHHOM Ione. [loTeHnnansHas dHeprus tena B
IPaBUTAIIMOHHOM II0JI€ OJHOPOJAHOTO Imapa (BHyTpM H BHe 1apa). Bropas
KOCMHYECKast CKOPOCTb. TpeThsi KOCMHUYECKasi CKOPOCTb.

CBsi3b paboOThl HEMOTEHIMAIBHBIX CHUJI C M3MEHEHHEM MEXaHWYECKOW SHEepruu
CUCTEMBI TeJI. 3aKOH COXPAaHEHUSI MEXaHUYECKON YJHEPTHH.

Yrpyrue 1 Heynpyrue CTOJIKHOBEHMUS.

VYpaBHeHue bepHywm i MACaIbHOM KUJIKOCTH KakK CJIEACTBHME 3aKOHa
COXPAaHEHUS MEXaHUYECKON YHEPTUH.

TexHu4yeckre yCTpOMCTBA M TEXHOJIOTMYECKHE TPOLECCHI: JIBUKEHUE DPAKET,
BOJOMET, KOTIEP, NPYKUHHBIA MUCTOJET, TUPOCKOII, (PUTYPHOE KaTaHUE HA KOHbKaX.

Jlemoncmpayuu.

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE nBUXKEHUE.

N3mepenne MOIHOCTH CHUJIBI.

W3meHeHue 3Hepruu Tena Mpu COBEPILIEHUN PabOThI.

B3aumMHble TmIpeBpallleHUs KUHETUYECKOM W NOTEHLMAJIbHOW DJHEPruyd NpHU
JNEUCTBUM HA TEJIO CUJIbI TSYKECTH U CHJIBI YIIPYTOCTH.

CoxpaHeHHe dHepruy Npu CBOOOAHOM Ma/ICHUN.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKkmukKym.

N3mepenne nmnyiibca Tena no TOpMO3HOMY Iy TH.

N3mepenune cuibl TSITU, CKOPOCTH MOJEIH 3JIEKTPOMOOMISI U MOIIHOCTU CHJIBI
TATH.

CpaBHEeHHE U3MEHEHUS UMITYJIbCA TEJIA C UMITYJIbCOM CHJIBI.

Hccnenoanne coxpaHeHHs] UMITYJIbCaA ITPU YIPYTOM B3aUMOJCHCTBUU.

N3MepeHne KHHETUYECKOM YHEPTUH TEJIA 10 TOPMO3ZHOMY ITYTH.

CpaBHEHHE W3MEHEHHUS IMOTEHIIMAILHOW SHEPTUH TPYXKUHBI ¢ pabOTON CHIIBI
TPEHUSL.

Omnpenenenue pabOThl CHIIBI TPEHHS TPHU JBMXKEHHM Tejla IO HaKJIOHHOU
IIJIOCKOCTH.

Pa3znes 3. MouiekyisipHasi pU3UKa U TEPMOJUHAMUKA.

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOT meopuu.

OcCHOBHbIE MOJIOKEHUS MOJIEKYJIIpHO-KMHeTHYecko Teopun (MKT), wux
onbITHOEe 0oOocHOBaHue. uddys3usa. bpoyHoBckoe nBmxkeHne. XapakTep IBHKCHUS U



B3aMMOJECHUCTBUA YaCTHUIl BelecTBa. Moen CTpOeHUs ra3oB, )KUIAKOCTEN U TBEPIBIX
Ten U OOBSICHEHHWE CBOMCTB BEIIECTBA Ha OCHOBE ATHX Mojenel. Macca u pasmepbl
mouiekyJ (atomoB). KonnuectBo Bemectsa. [loctostnaas ABorapo.

TennoBoe paBHOBecue. Temmepatrypa u crnocoObl e€ wusmepenus. Illkama
temneparyp Llenbcus.

Mojenb nIeaIbHOTO Ta3a B MOJICKYJISIPHO-KUHETUYECKOW TEOPUH: YaCTHUIIBI ra3a
IBIKYTCS XaOTUYECKHU U HE B3aUMOJEHCTBYIOT APYT C IPYTOM.

l'azoBble  3akoHBl. YpaBHeHue MenaeneeBa—Knanelipona. AOcot0THas
temriepatypa (mkana temnepatyp KenbBuna). 3axon J[lampTona. M3omporeccsl B
UJeaJbHOM Ta3e ¢ IIOCTOSIHHBIM  KOJMYECTBOM  BemiecTBa. [ 'paduyeckoe
MIPEICTABICHUE U30MPOLECCOB: U30TEPMA, U30X0Pa, U300apa.

CBsi3b MEXy TABJICHUEM U CPEIHEW KMHETUYECKOW PHEPTHUEN MOCTYNaTEIbHOIO
TEIJIOBOTO  JIBMKEHUST  MOJIEKYJ HACaIbHOrO0 Tra3a (OCHOBHOE YypaBHEHHUE
MOJIEKYJISIPHO-KUHETUYECKOM TEOPHUH UACAIBHOTO ra3a).

CBsi3p aOCOJIIOTHOM TeMmmepaTypbl TEPMOJUHAMUYECKOW CHUCTEMBI CO CpeIHEU
KUHETUYECKOUN YHEPTUEN MMOCTYNATEIBHOTO TEIIOBOTO ABMKEHUS €€ YaCTHII.

TexHuueckre yCTPOMCTBA M  TEXHOJOTMYECKUE IPOLIECCHI: TEPMOMETD,
OapomeTp, MoTyYyeHue HaHOMaTepUaJoB.

Jlemoncmpayuu.

Mojenu IBUKEHUST YaCTUI] BEIIECTBA.

Mopens OpOyHOBCKOTO JABHIKCHHS.

Buneopomnuk ¢ 3anuchio peaibHOr0 OPOYHOBCKOTO JIBUKEHUS.

Hubdysus KUIKOCTEH.

Mogpens onbita lITepHa.

[IpuTskeHne MOJIEKYII.

Mojenu KpUCTAUIMYECKUX PELIETOK.

Hab6nronenue u viccieioBanue U30MpoIeccoB.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmukKym.

UccnegoBanne mpomecca yCTaHOBJCHHS  TEIUIOBOTO  pPaBHOBECUS  MPHU
TEIUI000MEHE MEXKTy Topsiuei U XOJIOAHOM BOJOM.

N3ydenne H30TEPMUYECKOrO0 Tpolecca (PEeKOMEHJOBAHO HCIOJIb30BAHHE
1 poBoit 1aboparopun).

N3ydenue n30X0pHOro npoiecca.

N3yuenune nzobapHoro mnpoiecca.

IIpoBepka ypaBHEHHS COCTOSHUS.

Tema 2. Tepmoounamuxa. Tennoevie mawiunul.

Tepmonunamuueckass (TJ[) cucrema. 3agaHue BHEUIHUX YCIOBHM  Jid
TEPMOJAVMHAMUYECKON CHUCTEMBbI. BHemHue u BHyTpeHHHME Mapamerphl. [lapamerpsl



TEPMOJIMHAMHYECKON CHCTEMbl KaK CpPEAHHE 3HAYEHUS BEJIMYMH, ONHCHIBAIOIIHUX €€
COCTOSIHHE Ha MUKPOCKOIIMYECKOM YPOBHE.

Hynesoe  Hauamo  tepmoauHamuku.  CamMompoW3BOJbHAs  peJIaKCalus
TEPMOIMHAMUYECKOU CUCTEMBI K TEIJIOBOMY PAaBHOBECHIO.

Mopeinp uaeanbHOro raza B TEPMOJAMHAMUKE — CUCTEMa YPAaBHEHUW: YPABHEHUE
MenneneeBa—KnaneipoHa W BbIpaXEHUE JUIsi BHYTPEHHEW DJHEpPruUU. Y CIOBUSA
IPUMEHUMOCTH 3TOM MOJIEJIN: HU3Kasi KOHLEHTPAIUsl YaCTHUI, BEICOKHUE TEMIIEPATYpPhI.
BripakeHue niisi BHyTpeHHEH SHEPTUU OJJTHOATOMHOI'O UJI€aTbHOTO rasa.

KBasucraruueckue 1 HECTaTUYECKHUE MPOIIECCHI.

OnemeHTapHas paboTa B TepMoAMHaMuKe. Bbruucienne padboTel 1mo rpaduky
npoiiecca Ha pV-auarpamme.

Teronepenaya  Kak croco0 WU3MEHEHUS BHYTPECHHEU DHEPIUn
TEPMOJUHAMHUYECKOM  cucTeMbl  0e3  coBepuieHuss — pabotel.  KonBekius,
TEIJIONPOBOAHOCTD, U3ITyUCHHE.

KomnuectBo  Temmorel.  TemmoéMkocTes Tema. YIOenpHass ©  MOJISIpHAs
TETUIOEMKOCTH BENIECTBA. Y paBHEHNE Maliepa. Y nenbHas TenioTa CropaHus TOILINBA.
Pacuér konmuuecTBa TemiuoThl mpu Teruonepenade. llonatue o006 aguabatHOM
porecce.

IlepBbIii 3aKOH TepMOAMHAMUKU. BHyTpeHHsIs 3Heprus. KoindecTBo TEIUIOTH U
paboTa KaKk Mepbl U3MEHEHUS! BHYTPEHHEW SHEPTHH TEPMOAMHAMUYECKON CHCTEMBI.

BTopoii 3aKOH TEPMOJWHAMUKH JUIsI PABHOBECHBIX MPOLECCOB: YEPE3 3aJaHHOE
PABHOBECHOE COCTOSIHME TEPMOJMHAMUYECKONM CHCTEMBI IIPOXOJHUT €IWHCTBEHHAS
aguabara. AGCONIOTHAS TeMIlepaTypa.

BTopo#i 3ak0H TepMOAMHAMMKH [JII HEPABHOBECHBIX IPOLIECCOB: HEBO3MOXKHO
nepeaaTh TEIIoTy OT 0ojiee XOJIOJHOro Teja K 0ojiee HarpeTomMy 0e3 KOMIICHCAIUU
(Knaysuyc). HeobpatuMocTh IpUPOAHBIX MPOIECCOB.

[TpuHnmIb! nevctBus TeruioBbix MamuH. KIT/.

Maxkcumanenoe 3Hauenue KITJI. Lukn Kapho.

DKOJIOTUUECKHE aCTEeKThl HMCIOJIb30BAaHUS TEIUIOBBIX JBHraresieil. TeraoBoe
3arpsi3HEHHE OKPY KaroIIe Cpeibl.

TexHUUecKHMe YCTPOMCTBA M TEXHOJOTMYECKHE MPOLECCHL: XOJIOIUIbHUK,
KOHAMIIMOHEDP, JU3EIbHBIA W KapOIOpaTOpHBIM JBUraTeNd, NapoBas TypOuHa,
MOJIyYEHUE CBEPXHU3KUX TEMIEpaTyp, YTHIH3AIUS «TEIUIOBBIX» OTXOIOB C
HCIIOJIb30BAaHUEM TEIUIOBOIO Hacoca, yTHJIM3alusi OMOOPraHMYECKOro TOIUIMBA JUIS
BBIPAOOTKH «TETUIOBOI» U 3JIEKTPOIHEPTUH.

Jemoncmpayuu.

N3meHneHune TemnepaTypsl pH a11adaTUYECKOM PaCIIMPEHUH.

BosznyHoe oruuso.



CpaBHeHUE yAETbHBIX TEIIOEMKOCTEN BEILIECTB.

CnocoObl U3MEHEHMS] BHYTPEHHEW SHEPTUU.

UccnenoBanue annabaTHOTO Ipoliecca.

KomnproTepHble MOJIEIN TEMIIOBBIX IBUTATEIICH.

Yuenuueckuii sxkcnepumenm, nabopamopnuie padomol, nPAKMUKYM.

N3mepenne yaenpbHON TEIMIIOEMKOCTH.

Hccnenosanue npoiecca OCTbIBaHUS BEIIECTBA.

UccnenoBanue annabaTHOTO Ipoliecca.

N3ydyeHne B3aUMOCBSI3U DSHEPrUM MEKMOJIEKYJIIPHOTO B3aWUMOJEUCTBUA H
TeMIepaTyphbl KUTICHUS dKUJTKOCTEH.

Tema 3. Aepecamnvie cocmoanus eeuwyecmea. Pazosvie nepexoowl.

[Tapoo6pazoBanue u KoHaeHcalus. Vcnapenue u kuneHue. YenbHas TerioTa
napooOpa3zoBaHUsI.

HaceollieHHble ¥ HEHACHIIIEHHBIEC Mapbl. KauecTBEHHAs] 3aBUCUMOCTD IJIOTHOCTH
M JIaBJICHMSI HACBIIICHHOTO Iapa OT TeMIIepaTyphl, UX HE3aBUCHUMOCTh OT O0BEMA
HACBIIIEHHOTO Mapa. 3aBUCUMOCTh TEMITEPATYPhl KUTICHUSI OT JJABJICHUS B KUJKOCTH.

BnaxxnocTh Bo3ayxa. AGCOTIOTHAS U OTHOCUTEIbHAS BIIAKHOCTD.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHM3OTPONUS CBONCTB
KpuctajuioB. I[lnaBrmeHne W KpucTaUM3anusa. YJeidbHas TEIJIOTa IUIaBJICHUS.
CyOnmumarnusi.

Hedbopmanmu TBEporo Tenma. Pactsokenme m cxatue. Casur. Moayns HOnra.
[Ipenen ynpyrux nedopmariuii.

TeroBoe pacumpeHue XUAKOCTEH U TBEPABIX Tel, OOBEMHOE U JIMHEHHOE
pacumupeHrue. AHTapMOHHM3M TEIUIOBBIX KOJICOAHMI YacTHUIl BEIIECTBA KaK MPUYMHA
TEIJIOBOTO pacIIUpeHust Tl (Ha KaYeCTBEHHOM YPOBHE).

[IpeoOpazoBanue sHEeprUn B (pa30BbIX MMEPEX0IaX.

YpaBHEHHUE TEIJIOBOTO OajaHca.

[ToBepxHocTHOe HaTskeHHEe. KoaD@uimeHT MNOBEPXHOCTHOTO HATSKEHUS.
Kanumsipasie siBnenus. JlaBieHue moa UCKPUBJIEHHOW IMOBEPXHOCTBHIO KHUIKOCTH.
®opmya Jlaruaca.

TexHu4yeckre yCTpOCTBA U TEXHOJOTMYECKUE MPOIECCHI: KUIKUE KPUCTAILIBI,
COBPEMEHHbBIE MaTEPHAIIbI.

Jemoncmpayuu.

TeruioBoe paciupeHue.

CBoiicTBa HACBHIILIEHHBIX TAPOB.

Kunenune. Kurnienue rmpu noHM>KEHHOM TABJICHUM.

N3Mepenue cuiibl TOBEPXHOCTHOTO HATSXKEHMUS.

OMNBITHI C MBUTBHBIMM TUIEHKAMH.



CmauunBaHue.

Kanumnsipaeie siBneHus.

Mopenu HEHbIOTOHOBCKOW JKHUJIKOCTH.

CniocoObl u3MepeHus BIaXKHOCTH.

Hccnenoanne HarpeBaHus U IUIABICHUS KPUCTAUINYECKOTO BEILIECTBA.

Buner nedopmaruii.

Habmronenune mansix nedopmarmii.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomul, npaKmuKym.

N3ydeHne 3aKOHOMEPHOCTEN UCTTAPEHUS KUJIKOCTEM.

N3mepeHne yaenpbHON TENIOTHI IJIABJICHHUS JIBJA.

N3ydeHune CBOMCTB HACBIIIECHHBIX TAPOB.

N3mepenne aOCOMIOTHOW BIIAXXHOCTU BO3JyXa M OLEHKAa Macchl IapoB B
ITIOMEILEHNH.

N3mepenue koddduiieHTa MOBEpXHOCTHOTO HATSHKCHUSI.

N3smepenne monyns FOnra.

HccnepoBanne  3aBUCHUMOCTM  JeopMallMd  PE3WHOBOro  o0Opasma  OT
IIPUJIOKEHHON K HEMY CHJIBI.

Paznen 4. JiaekTpoauHaMH KA.

Tema 1. dnexkmpuueckoe noe.

DNeKkTpu3almsi Tel W €€ MNpOSBICHUS. ODJIEKTpUuueckuil 3apsia. JBa Buaa
JNEKTPUYECKUX  3apAnoB. [IpOBOIHMKM, JUINEKTPUKH U IIOJYIPOBOIHMKHU.
DneMeHTapHbIN MEKTPUUECKUI 3apsi. 3aKOH COXPAaHEHUs JIEKTPUUECKOTrO 3apsiaa.

B3aunmoneiictBue 3apsiaoB. Toueunsie 3apsanbl. 3akoH Kynona.

DnekTpudeckoe nose. Ero 1eMcTere Ha SJIEKTPUUYECKHAE 3apSbl.

Hampsoxkéanocts  anektpuueckoro  nons.  [IpoOubii  3apsia.  Jluaum
HaIPSHKEHHOCTH JIEKTPUUECKOT0 NoJIs1. OHOPOIHOE IIEKTPHUECKOE TTOJIE.

IToTeHIMAIBHOCTL  AJIEKTPOCTATUYECKOrO0 MOJiA. Pa3HOCTH IOTEHLMANIOB W
HanpsbkeHue. [loTeHnmanbHas »HEprus 3apsga B DJIEKTPOCTATHYECKOM  TIOJIE.
[ToreHuman snekTpocTaTHdeckoro nojs. CBsA3p HANpsHKEHHOCTH TOJISL M PAa3HOCTH
MOTEHIMANIOB I DJEKTPOCTAaTHYEeCKOro 1moist (Kak OJHOPOJHOTO, Tak |
HEOJIHOPOJIHOTO).

[IpuHIMI Cynepno3uIMy dIEKTPUUYECKUX TTOJIEH.

[Tone Ttoueynoro 3apsima. Ilosme paBHOMepHO 3apsbkeHHOM cdepnl. Ilone
PAaBHOMEPHO 3apsDKeHHOro Mo o0béMy miapa. llose paBHOMEPHO 3apsKEHHOMN
OeckoHeYHOW TUIOCKOCTH. KapTwHbl JNHHWI HANpsOKEHHOCTH JTHUX TOJNEH |
DKBUIIOTCHIIMAIBHBIX ITOBEPXHOCTEN.

IIpoBOAHUKH B 2IIEKTPOCTATUYECKOM IOJIE. Y CIIOBHE PABHOBECUS 3aPsI0B.



JIMPAEKTPUKHU B DJIEKTPOCTATHUECKOM moJie. JuajekTpudeckasl NpoHUIIaeMOCTh
BEIIIECTBA.

Konnencarop. DneKTpoEMKOCTh KOHJEHCATOpa. OJIEKTPOEMKOCTh IJIOCKOTO
KOHJICHCaTOpa.

[TapannensHoe coenuHeHue KoHJeHcaTopoB. IlocnemoBarenbHOE COEIUHEHUE
KOHJICHCAaTOPOB.

DHeprus 3apsyKeHHOTO KOHAEHCATOpA.

JIBID>KEHME 3apsHKEHHOM YaCTUIIBI B OJTHOPOIHOM DJIEKTPUUECKOM TI0JIE.

TexHudyeckre YyCTpPOWCTBA W TEXHOJOTHYECKHE TMPOIECCHI: AJEKTPOCKOI,
ANEKTPOMETP,  DJIEKTPOCTATHYECKAas  3alllUTa, 3a3eMJICHUE  BJIEKTPONpPUOOPOB,
KOHJIeHCcaTophl, TeHepatop Ban ae ['paada.

Jemoncmpayuu.

YCTpONCTBO U IPUHIIUIT ICHCTBUS JICKTPOMETPA.

DIIEKTPUYECKOE T0JIE 3aPSYKEHHBIX IIapPUKOB.

DJIEKTPUYECKOE TOJI€ IBYX 3apsiKEHHBIX IUIACTHH.

Mogens anekTpocTaTudeckoro reueparopa (Ban ne ['paada).

[IpoBOAHUKH B AIEKTPUUYECKOM MOJIE.

DIIEKTpPOCTaTUYECKAs 3a1IUTA.

Y CTpONCTBO U IEUCTBUE KOHJIEHCATOPA IMTOCTOSHHOM U MEPEMEHHON EMKOCTH.

3aBUCUMOCTh JJIEKTPOEMKOCTH TIJIOCKOTO KOHJIEHCATOpa OT IUIONIAAM TJIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3JIEKTPUIECKOTO MOJIs 3apsHKEHHOTO KOHJIEHCAaTopa.

3apsiika U pa3psjika KOHJIEHCATOpa YEPE3 PE3UCTOP.

Yuenuueckuii sxcnepumenm, nabopamopHuie padomol, nPAKMUKYM.

OueHka cujl B3aUMOJICHCTBUS 3apsKEHHBIX TEJl.

HabGnronenue npeBpaliieHusi YHEPruu 3apsHKEHHOTO KOHJIGHCATOpa B DHEPTHUIO
M3JIyYEHHUS CBETOANOIA.

N3ydenune npoTekaHus TOKa B LIETH, COAEpKAIIe KOHIEHCATOP.

Pacnpenenenne pasHOCTH MOTEHIIMATIOB (HAMPSDKEHUS) MPU MOCIEI0BATEIBHOM
COCIMHEHUU KOHICHCATOPOB.

Uccnenosanue pa3psga KOHJIEHCATOPA YEPE3 PESUCTOP.

Tema 2. Ilocmoannwlilt 31eKmpuyecKuil mox.

Cuna toka. [TocTOSIHHBIN TOK.

VYcnoBust CylecTBOBaHMS MOCTOSIHHOTO AJIEKTPUYECKOro Toka. VICTOUHUKHY TOKa.
Hanpspxenune U u 9J1C &.

3akoH Oma [J1s1 y4acTKa Lenu.



DNEKTPUYECKOE CONPOTHUBICHHE. 3aBUCUMOCTH COINPOTHUBIIEHHS OJHOPOIHOIO
MPOBOJIHUKA OT €ro JJIMHbl M IUIOAAM IIONEPEYHOI0 CEYEHHUs. Y IEIbHOE
CONIPOTHUBJICHUE BEILIECTBA.

[TocnenoBarenbHOE, NapaliebHOE, CMEIIAHHOE COEAUHEHHUE IPOBOJHUKOB.
Pacuér pa3BeTBnEHHBIX nekTprueckux 1enei. [Ipasmna Kupxroda.

Pabota snexkrpuyeckoro Toka. 3akoH /[xoyns—Jlenua.

MOUIIHOCTh 3JIEKTPUYECKOTO TOKAa. TerioBass MOLIHOCTb, BbIAENAEMas Ha
pe3ucrope.

OJIC 1 BHYTpEHHEE CONMPOTUBJIECHHWE MCTOYHUKA TOKA. 3aKOH OMa 1 MOJTHOU
(3aMKHYTO#) »dieKTpuueckol 1enu. MOIHOCT, MCTOYHMKAa ToKa. KopoTkoe
3aMbIKaHHE.

KoHzeHcaTop B LETH MOCTOSIHHOTO TOKA.

TexHuueckrMe yCTpPOMCTBA M TEXHOJIOTMYECKHE IPOLECCHL:  aMIIEPMETP,
BOJIBTMETP, PEOCTAT, CYETUMK DIIEKTPUUECKON IHEPTUU.

Jlemoncmpayuu.

N3mepeHne cuilbl TOKAa U HATIPSKEHUS.

HccenenoBanue 3aBUCMMOCTH CHJIBI TOKA OT HAIPSDKEHMS U1 PE3UCTOPA, JIaMIIbI
HaKaJIMBaHUS U CBETOINOAA.

3aBUCUMOCTh COINPOTHUBIICHUS LMJIMHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOIAM TIOTIEPEYHOr0 CEUEHUS U MaTepuaa.

HccnenoBanre 3aBUCUMOCTH CWJIBI TOKA OT COINPOTHUBJIEHHS NMPHU IMOCTOSIHHOM
HaIpsHKEHUH.

ITpsimoe n3mepenue BJIC. KopoTkoe 3ambikaHuE rajibBAHMYECKOTO 3JIEMEHTA U
OLICHKA BHYTPEHHETO COMPOTUBIICHUSI.

CnocoObl coenMHeHnst ICTOYHUKOB Toka, DJIC GaTapeil.

HccnenoBanre pasHOCTH MOTEHLUHAIOB MEXAY IMOJIOCAMU HCTOYHMKA TOKAa OT
CWJIBI TOKA B LIEIIN.

Yuenuueckuit sxcnepumenm, nabopamopnsie padomot, nPAKMUKYM.

HccnegoBaHue CMEIAHHOTO COEAMHEHUS! PE3UCTOPOB.

N3mepenue yaenbHOro CONpOTUBIICHUS TPOBOIHUKOB.

HccnenoBanne 3aBUCMMOCTH CHJIBI TOKa OT HalpsDKEHUs JUIS  JIAMIIBI
HaKaJIMBaHMUS.

VYBenuuenue npejesna u3MepeHus: amrepmeTpa (BoJIbTMETPA).

N3mepennie DJIC u BHyTPEHHETO COMTPOTHUBIICHHS] HCTOYHUKA TOKA.

Nccnenoanne 3aBucuMocty J/IC ralbBaHU4ECKOTO 3JIEMEHTA OT BPEMEHHU IIPH
KOPOTKOM 3aMBbIKaHUU.

HccnenoBanue pasHOCTH MOTEHLUMAIOB MEXAY IMOJIOCAMU HCTOYHMKA TOKAa OT
CUJIbI TOKA B LIETIH.



HUccnenoBanne 3aBUCMMOCTH TIOJIE3HOM MOIIHOCTH MCTOYHMKA TOKA OT CHJIbI
TOKA.

Tema 3. Toxu 6 pa3iuunsix cpeoax.

DJIEKTpUYECKasi  MPOBOAUMOCTh  PAa3JIWYHBIX  BEIIECTB.  JJIEKTPOHHAs
MPOBOAUMOCTh TBEPABIX METAUIOB. 3aBUCHUMOCTH COINPOTUBICHUS METAIOB OT
temnepaTrypbl. CBEpXIPOBOIUMOCTb.

DJIEKTPUYECKUN TOK B BakyyMme. CBOMCTBA AJIEKTPOHHBIX ITYYKOB.

[TonynpoBOTHUKHY. CobcTBeHHas U IpUMeECHAast MIPOBOANUMOCTh
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexoja. [lomynpoBoHUKOBBIE TPUOOPHI.

DJIEKTPUYECKUM TOK B DJIEKTPOJUTAX. OJEKTPOJUTHYECKAS IJUCCOLIMALAS.
DnexTponu3. 3akoHbl Dapajies A1l ANEKTPOIn3a.

DJIEKTpUYECKUM TOK B Tazax. CaMOCTOSITEIbHBI U HECAMOCTOSITENBHBIN pa3psi.
Paznuunbie THIIBI cCaMOCTOSITENBHOTO pa3psana. MonHus. [Lnazma.

TexHHYeCcKHre yCTPOMCTBA U MMPAKTUUECKOE MMPUMEHECHUE: Ta30pa3PsIHBIC JIAMIIBI,
ANEKTPOHHO-TyuYeBasi TpyOKa, MOIYNPOBOJHUKOBBIE MPUOOPHI: HUOJ, TPAH3UCTOP,
dboToano, CBETOAMOJ, TajdbBaHHMKA, paUHUPOBAHWE MEAM, BBHIIUIABKA AJTIOMHHUS,
AJIEKTPOHHAs MUKPOCKOITHSL.

Jemoncmpayuu.

3aBUCUMOCTbH COITPOTUBIICHUS METAJIJIOB OT TEMIIEPATYPHI.

[TpoBOAMMOCTB JIEKTPOJIUTOB.

3akoHbI aekTposinza Papazes.

HckpoBoii pa3psal U MpOBOAUMOCTD BO3/1yXa.

CpaBHeHHE MPOBOAUMOCTH METAJIJIOB U MOJIYIIPOBOJHUKOB.

OIHOCTOPOHHSISI MPOBOJAMMOCTD IHOJIA.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomul, npaKkmuKym.

Habmronenue amexTpoiusa.

N3mepenue 3apsiia OqHOBAJIEHTHOIO HOHA.

HccnegoBanne 3aBUCUMOCTH CONPOTHUBIICHHS] TEPMOPE3UCTOPA OT TEMIIEPATYPHI.

CHsiTHE BOJBT-aMIIEPHON XapaKTEPUCTUKH THOJA.

Du3uYeCKUil MPAKTHKYM.

Crioco6b1 m3MepeHus (U3NYECKUX BEIIMYUH C HCTOJIH30BAHMEM AHAJIOTOBBIX U
U(POBBIX HU3MEPUTETHHBIX TPHOOPOB W KOMITBIOTEPHBIX JATYMKOBBIX CHCTEM.
AOCOIOTHBIE M OTHOCHUTEIBHBIE MOTPEITHOCTH HU3MEpPEHUN (U3NYECKUX BEIUYHUH.
O1ieHKa TpaHull MOTPEUTHOCTEM.

[IpoBeneHMEe KOCBEHHBIX U3MEPEHUN, UCCIEAOBAHUI 3aBUCUMOCTEHN (hU3MIECKUX
BEJIMYMH, TPOBEpPKA TNPEIJIOKECHHBIX TUIOTE3 (BHIOOp H3 pabOT, OMHCAHHBIX B
TEeMAaTUYECKUX pasjenax «YUEeHWUYECKUd DSKCIEPUMEHT, JabopaTopHbie paloTHI,
MPAKTUKYM» ).



MexnpeaMeTHble CBSA3H.

Nzydenne kypca ¢pusnku yriayonéHHoro ypoBHs B 10 kiacce OCyIIECTBISIETCA C
y4€TOM COJEpKATEIbHBIX MEXIPEIMETHBIX CBsI3€l € KypcaMH MaTeMaTHKH,
OMOJIOTMH, XUMHH, Teorpadru U TEXHOJIOTUH.

Mescnpeomemnoie nonamus, C6A3AHHbLIE C UZYUEHUEM MEMO008 HAYUHO20
no3HaHuA: SIBJICHUE, HAy4YHBIM (akT, rumore3a, (Qu3MUecKkas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJAEHHE, OHKCIEPUMEHT, MOJIEIMPOBAHUE, MOJEIb, W3MEPEHUE,
HOTPELIHOCTY U3MEPEHUM, N3MEPUTEINIbHBIE TPUOOPHI, IUPPOBast 1abopaTOpusl.

Mamemamuka: pelieHue cucreMbl ypaBHeHui. JIuneitnas QyHkuus, napadona,
runepOona, ux rpaduku u cBoicTBa. TpuroHomerpuyeckue (yHKLUHUH: CHUHYC,
KOCHHYC, TAHT€HC, KOTAaHI'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKAECTBO. BEKTOpHI
Y UX NPOEKLIUNA HAa OCU KOOPAUHAT, CJI0)KEHHE BEKTOPOB.

Bbuonozua: mexannmueckoe IBMKEHHME B KUBOW mpupoze, nupdysus, ocmoc,
TEIJIOOOMEH JKMBBIX OpPraHU3MOB, TEIUIOBOE 3arpsi3HEHHE OKPYXKAIOLIEH Cpeasbl,
yTUIM3alusl OMOOPraHMYeCcKOro TOIUIMBA Il  BBIPAOOTKM  «TEIJIOBOM» M
AIEKTPOIHEPTHH, MOBEPXHOCTHOE HATSKEHHWE M KalWJULSIPHBIE SIBIICHUS B MPUPOJE,
AJIEKTPUYECKUE SIBJICHUS B )KUBOU MPUPOJE.

Xumua: NTUCKPETHOE CTPOCHUE BELIECTBA, CTPOCHUE ATOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIpHAs Macca, IOJIyYeHUE HAHOMATepHaloB, TEIUIOBBIE CBOMCTBA
TBEPABIX TEN, XKUIKOCTEH M Ta30B, JKUJIKHE KPHUCTAILIbI, AJIEKTPUUYECKUE CBOICTBA
METAJJIOB,  JJIEKTPOJUTHUYECKas  JUCCOLMALUS,  TajbBaHHWKa,  AJIEKTPOHHAs
MUKPOCKOITHS.

T'eozpagpusa: Bna>xxHOCTh BO3/yXa, BETPHI, 0apOMETp, TEPMOMETD.

Texnonozua: npeoOpazoBaHue ABUKEHHUI C UCIOJIB30BAHUEM MEXAHU3MOB, YUET
CYXOT0 W JKHMJKOTO TpPEHHUS B TEXHUKE, CTaTUYECKHUE KOHCTPYKIHMH (KPOHIITEHH,
peméryarble KOHCTPYKLIMH), HCIOJb30BaHUE 3aKOHOB COXPAaHEHUS MEXaHHKU B
TEeXHHUKE (TMPOCKOII, BOJOMET U JPyTU€), IBUTaTeIb BHYTPEHHEIO CTOpaHus, apoBast
TypOuHa, OBITOBOM  XOJOJIWJIBHUK, KOHAMIMOHEpP, TEXHOJOTHMH  MOJIYYEHUS
COBPEMEHHBIX MAaTepuajoB, B TOM YHCIE HAHOMATEpUAIOB, U HAHOTEXHOJIOTHH,
AIEKTPOCTATUYECKAS 3AIMTA, 3a3€MJICHUE JIIEKTPONPUOOPOB, Tra30pa3psAHbIE JIAMIIHI,
MOJIyIPOBOIHUKOBBIE TPUOOPHI, rajbBaHUKA.



11 KITACC

Pa3znen 4. DiaekTpoauHaAMUKA.

Tema 4. Macnummnoe noe.

B3auMoenicTBrEe TOCTOAHHBIX MarHUTOB U MPOBOJAHUKOB C TOKOM. MarHutHoe
nosie. Bektop MarHuTHOM MHAYKIUU. [IpUHIMO Cynmeprno3ulMM MarHUTHBIX MOJIEH.
JIMHUY MarHUTHOW UHYKIIHAH.

MarnuTtHoe 1oJie TPOBOJHUKA C TOKOM (MPSMOTrO MPOBOJHUKA, KATYIIKUA H
KpyTroBOro BuTKa). OnsIT Jpcreaa.

Cuiia Amnepa, e€ HanpaBJIEHUE U MOJTYJIb.

Cuina JlopeHnua, e€ HanpaBlIeHHE U MOAYJIb. JIBU)KEHHE 3apsSyKEHHOW YaCTUIIbI B
OJIHOPOJTHOM MarHuTHOM ToJie. PaGora cumnel JlopeHia.

MarnautHOe nosie B BemecTBe. DeppoMarHeTuky, rmapa- U IMaMarHeTUKH.

TexHHUeckne yCTpOMCTBA W TEXHOJOTHUYECKHE MPOLECCHl: NPUMEHEHHUE
MOCTOSIHHBIX MAarHUTOB, 3JEKTPOMArHUTOB, TECTEP-MYJIBTUMETP, JICKTPOJIBUTATEIb
SIko0u, yCKOPUTENIN JI€MEHTAPHBIX YaCTHII.

Jemoncmpayuu.

KapTtuna nuHMI HHAYKIIMM MAarHUTHOTO TOJISI TOJIOCOBOTO U MOJKOBOOOPa3HOTO
MOCTOSIHHBIX MarHUTOB.

KapTuHa mMHMNA MarHUTHOM MHAYKUWH MOJISI JUIMHHOTO MPSMOTO IMPOBOJHUKA U
3aMKHYTOT'O KOJIBLIEBOTO MPOBOJHUKA, KATYIIKHA C TOKOM.

B3aumogericTBre 1ByX NPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cuibl JIopeHI1a Ha MOHBI DJIEKTPOJIUTA.

Hab6nronenue nBmkeHus mydyka 3JIEKTPOHOB B MAarHUTHOM TIOJIE.

[TpuHIUTT TEHCTBUS AIEKTPOUIMEPUTEIILHOTO MPUOOpa MAarHUTORIEKTPUIECKOM
CHUCTEMBI.

Yuenuueckuit sxkcnepumenm, nabopamopnuie padomol, npaKkmuKym.

HccnegoBanre MarHuTHOTO MOJIE HOCTOSTHHBIX MATHUTOB.

UccnenoBanue cBOMCTB eppOMarHEeTHKOB.

UccnenoBanue nercTBUs NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

N3mepenne cuitbl Amriepa.

N3yyenne 3aBUCUMOCTH CHJIbI AMITEpa OT CHJIbI TOKA.

Ornpenenenne MarHUTHOW MHAYKIIUM HA OCHOBE U3MEPEHUS CHIIbI AMIiepa.

Tema 5. InekmpomazHumnan UHOYKYU.

SIBneHne 3MEKTPOMArHUTHON UHIYKUHUU. [IOTOK BEKTOpa MAarHUTHOW MUHAYKIIUU.
OJC wHayKnuu. 3akoH DJJIEKTpoMarHWuTHOW wuHAyKumu @Papanes. Buxpesoe
anekTpuyeckoe nose. Toku Dyxo.



OJ1C uHayKUMK B TPOBOIHUKE, JBIKYIIEMCSI B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpaBuio Jlenna.

NunyktuBHOCTH. KaTynika MHIYKTUBHOCTH B LIETIH TOCTOSIHHOTO TOKA. SIBIIeHHE
camonHAyKuu. JJIC caMOMHIyKIUH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MoJIe.

TexHu4yeckre yCcTpoMCTBa U TEXHOJOTMYECKHUE MPOLECCHl: NHAYKIIMOHHAS T1€Yb,
COJICHOM/I, 3aIlIUTa OT 3JEKTPU3ALNHU TEJl IIPU ABUKEHUH B MATHUTHOM I10JI€ 3€MJIH.

JHemoncmpayuu.

HaOnronenue siBieHUst 3JIEKTPOMarHUTHON MHAYKIIAHU.

Uccnenoanne 3aBucumoctn IJIC MHAYKOMM OT CKOPOCTH HW3MEHEHUS
MAarHuTHOTO MOTOKA.

[Ipasuio Jlenua.

[Tanenne MmarHuTa B alFOMUHUEBOM (MEIHOM) TpyOE.

SBneHne caMOMHAYKIUH.

Hccnenosanne 3aBucumoct OJIC caMOMHAYKIMM OT CKOPOCTH HW3MEHEHUS
CHUJIbI TOKA B LIETIH.

Yuenuueckuit sxcnepumenm, nadbopamopnuie padomul, npaKmuKym.

UccnenoBanue sSiBICHUS 3JIEKTPOMArHUTHON MHIYKIIUU.

OnpeneneHre MHIYKIIMU BUXPEBOIO MATHUTHOTO TIOJISL.

Uccnenosanue sSBICHUS] CAMOUMHIYKIINAH.

COopka Mo1eTu JIEKTPOMAarHUTHOTO reHepaTopa.

Pa3znes 5. KosieOanusi M BOJIHBI.

Tema 1. Mexanuueckue xoneodanus.

KonebarenbHas cucrema. CBOOOHBIE KOJICOAHUSI.

'apmonnyeckue konebanusa. KuHemaTudyeckoe W JUHAMUYECKOE OMMCAHUE.
DHepreTuueckoe omnucaHue (3aKOH COXpPaHEHHUsS MEXaHW4YeCKOW sHepruu). BriBoa
JTUHAMHYECKOTO OIMKMCAHUs TAPMOHMYECKUX KOJIEOAHUM W3 UX DHEPreTUYECKOro M
KMHEMAaTUYE€CKOTO OTTUCAHMUS.

Ammmntyna u ¢aza kosnebanuit. CBs3b aMIUTUTYIbl KOJCOAHUN HCXOAHOU
BEJMYMHBI C aMITUTYIaMH KOJIeOaHUM €€ CKOPOCTH U YCKOPEHHUHI.

[lepuon m wyactora koneOanwii. I[lepumonm wmamblx CBOOOMHBIX KOJEOaHMIA
MaremaTudeckoro MmasTtHuka. Ilepron cBOOOJHBIX  KOJI€OAHUN  MPYKUHHOTO
MasiTHUKA.

[TonsTe o 3aTyxatommx KoseOaHusX. BreiHykaennole koneOanus. Pe3oHanc.
Pe3onancHas kpuBas. BimsHue 3aTyXxaHus Ha BHJ PE30HAHCHOW KPHUBOM.
ABTOKOJICOaHUSI.



TexHuyeckre yCTpOMCTBA M TEXHOJOTMYECKHE IPOLECCHl: METPOHOM, Yachl,
KauyeJu, My3bIKaJIbHbIE HHCTPYMEHTHI, ceiicmorpad.

JHemoncmpayuu.

3anuch K0J1e0aTeIBHOTO IBHKECHHUS.

Habmonenne He3aBUCMMOCTH TEpUOJia MallbIX KoyieOaHHM rpy3a Ha HUTH OT
AMIUTUTYbI.

UccnepoBanue 3aTyxaromux KoJeOaHWM M 3aBUCHUMOCTU TEpHUOJa CBOOOIHBIX
KOJ1€0aHUI OT COTIPOTUBIICHHUS.

UccnepoBanne konebaHuii Tpy3a Ha MACCHUBHOM TIPyXHUHE C  ILEJbIO
(dbopmupoBaHUs pEACTaBICHUIN 00 UACAIBHON MOJENIN MPYKUHHOTO MassTHUKA.

3aKOH COXpAaHEHMs SHEPTUH MPU KOJECOaHUSIX Ipy3a Ha MPY>KUHE.

HccnenoBanune BbIHYKIEHHBIX KOJICOAHUH.

Habmronenue pezonanca.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuol, npaKkmukKym.

N3mepenne mnepuona CBOOOJHBIX KOJEOAHUH HUTSHOTO M MPYKUHHOTO
MasITHUKOB.

N3ydeHne 3aKOHOB JABMXKEHUS TeJa B X0/I€ KoJIeOaHUM Ha yIIPYroMm IO/BECE.

N3ydenune nBUKEHUSI HUTSHOIO MasiTHUKA.

[IpeoOpa3zoBaHue SHEPTHH B IPY>KUHHOM MAasITHUKE.

HccnenoBanue yObIBaHUS aMILIUTY/IbI 3aTYXaIOIIUX KOJIEOaHUM.

UccnenoBanue BRIHYXICHHBIX KOJICOAHMIA.

Tema 2. dnekmpomaznumnuole Konedanus.

KonebGarenbupiit  koHTYp. CBOOOIHBIE DJIEKTPOMArHUTHBIE KOJeOaHHUS B
uaeanbHOM KoisiebaTenbHOM KOoHType. Dopmyna Tomcona. CBA3b aMIUIUTY/IbI 3apsiaa
KOHJIEHCATOpa C aMIUIUTYI0M CHIIbI TOKa B KOJIEOATEIbHOM KOHTYPE.

3aKOH COXpaHEHHUS SHEPTUH B UJI€ATHbHOM KO0JIE0aTeIbHOM KOHTYPE.

3aryxaromue JIEKTPOMArHUTHBIE KoJieOaHusl. BriHyXI€eHHbBIE
AIIEKTPOMATHUTHBIE KOJIEOAHUS.

IlepemenHpII TOK. MOIIHOCTH MEPEMEHHOIO TOKA. AMIUIMTYJHOE H
NEUCTBYIOIIEE 3HAYEHUE CHJIbI TOKa MW HANpsHKEHUS TpU  pasinyHo  (opme
3aBUCHUMOCTH IIEPEMEHHOIO TOKA OT BPEMEHH.

CunyconanbHbld TEPEMEHHBIM TOK. Pe3ucTop, KOHIAEHCATOp W KaTyIlKa
MHIYKTUBHOCTA B LEMH CUHYCOMJAIBHOTO IEPEMEHHOrO TOKA. PE30HAaHC TOKOB.
Pe3onanc HanpsikeHui.

Uneansubiii  Tpancopmarop. IlpomsBoacTtBo, mepemada W HOTpeOsieHHE
BJIEKTPUYECKON IHEPTUU.

OKOJIOTHUECKHE PHUCKM MpPU MPOU3BOJACTBE 3JeKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B ITIOBCETHEBHOM )KU3HH.



TexHu4yeckue yCTPOWCTBA M TEXHOJOTMYECKHE TIPOLECCHI: DIJIEKTPUYECKHM
3BOHOK, T'€HEPATOP MEPEMEHHOTO TOKA, JTUHUU JJIEKTponepeaay.

JHemoncmpayuu.

CB0OOIHBIE ANEKTPOMATHUTHBIE KOJIEOAHUS.

3aBUCUMOCTh YaCTOTHI CBOOOJHBIX KOJI€OAHWA OT WHAYKTHBHOCTH M EMKOCTHU
KOHTYpa.

OcuuiorpaMMbl AIEKTPOMArHUTHBIX KOJICOAHUIA.

['eneparop He3aTyXalOMIUX IEKTPOMArHUTHBIX KOJICOAHUM.

Mojesnb 3JIEKTPOMAarHUTHOIO TeHeEpaTopa.

BriHyXIeHHBIE CUHYCOUIaJIbHBIE KOJICOaHUSI.

Pe3uncrop, kaTynka HHIYKTUBHOCTH U KOHAEHCATOP B LENU ITIEPEMEHHOTO TOKA.

Pe3oHanc 1npu mocnenoBaTeNbHOM — COEAUMHEHUM  PE3UCTOpPA,  KaTYILIKH
MHIYKTUBHOCTH U KOHJIEHCATODPA.

VY cTpoiicTBO U IpUHLIKMN IEUCTBUS TpaHcpopmaTopa.

Mopenps TMHUY IEKTPONEPEAAYH.

Yuenuueckuit skcnepumenm, nabopamopnuie padomul, npaKkmukKym.

Nzyuenue tpancopmaropa.

HccenenoBanue NEPEMEHHOIO TOKAa 4Yepe3 IIOCIEAOBATEIbHO COCIUHEHHBIC
KOHJIEHCATOp, KATYILIKY U PE3UCTOP.

HabGnrogenue 351eKTpoOMarHiTHOrO pe30HaHca.

UccnenoBanue paboThl HCTOYHUKOB CBETA B IIEMH TIEPEMEHHOTO TOKA.

Tema 3. Mexanuueckue u 31eKmpoOMazHUMHbLE G0JIHbI.

Mexanuueckue BOJHBI, YCJIOBUS MX pacrnpocrtpaHeHus. llomepeunsie u
IIPOJOJIbHBIE BOJIHBL. [Iepro, CKOpOCTh pacnpOoCTpaHEeHHs U JIMHA BOJNHBL. CBOKCTBA
MEXaHUYECKUX BOJIH: OTPAKEHUE, TPeIOMIIeHUE, UHTepdepeHus U AU paKius.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

[ITymOBOE€ 3arpsi3HEHUE OKPYIKAIOLIEN CPEBI.

DJIEKTPOMAarHUTHBIE BOJIHBI. Y CIIOBHSI H3JIYyYEHHS DJIEKTPOMATHUTHBIX BOJIH.
B3anmHas opueHTanys BEKTOPOB B AJIEKTPOMArHUTHOW BOJIHE.

CBOMCTBA 3JIEKTPOMATHUTHBIX BOJIH: OTPaXE€HUE, MPEIOMIICHUE, MOJISIPU3ALNS,
uHTephepeHus u nudpaxius.

[Ilkama 3MeKTPOMAarHUTHBIX BOJIH. [IprMEHEHHE >JIEKTPOMAarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyuHLMIIBI paIMOCBSA3U U TENEBUACHUSA. Paqnookanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAKOIIEH Cpe/bl.

TexHHueckne YCTpPOWCTBA U IMPAKTUYECKOE IPUMEHEHHE. MY3bIKAJIbHbBIC
WHCTPYMEHTHI, pajap, paJiuonpuéMHUK, TeleBU30p, aHTeHHa, TenedoH, CBY-meus,
YABTPA3BYKOBAsS JUATHOCTUKA B TEXHUKE U MEAUIIUHE.



Jlemoncmpayuu.

OO6pazoBaHue U pacpoOCTPAHEHUE TONIEPEUYHBIX U MPOJAOIBHBIX BOJIH.

Kone6mromieecs Teno kak UICTOYHUK 3BYKa.

3aBUCUMOCTb JJTMHBI BOJIHBI OT YaCTOThI KOJIEOAHUH.

Habmoienue orpaskeHus U NpeIoMIICHHUS MEXaHUYECKUX BOJIH.

Habmonenue narepdepeHnnu u 1uppakinm MEXaHUYECKUX BOJIH.

AKYCTUYECKHI pE30HAHC.

CBoiicTBa yabpTpa3ByKa U €ro NPUMEHEHHE.

Hab6nronenue cBs3u rpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYJIOM M 4aCTOTOU
KOJIeOaHU.

HccnenoBanne CBOMCTB 3JEKTPOMArHUTHBIX BOJIH: OTPAXXEHHE, IPEIOMIICHHE,
noJisipu3anys, udpakius, tHTepPepeHIus.

OO6HapyxeHue HHPPaKpacHOTo U yJIbTPapHOIETOBOIO U3ITYUCHHI.

Yuenuueckuit sxcnepumenm, nabopamopnuie padomuol, npaKkmukKym.

N3ydenune napaMeTpoB 3ByKOBOW BOJIHBI.

N3ydenune pacnpocTpaHeHNs 3BYKOBBIX BOJIH B 3aMKHYTOM ITPOCTPAHCTBE.

Tema 4. Onmuka.

IIpssMonHeiHOE pacIpOCTpaHEHUE CBETa B OJHOpPOAHOU cpexe. Jlyd csera.
To4euyHbIN ICTOYHHK CBETA.

OtpaxkeHre cBeTa. 3aKOHbI OTpaxeHusi cBera. llocTpoeHune W300pakeHHd B
I0cKOM 3epkaie. Cepuyeckue 3epkana.

[Ipenomiienne cBeta. 3aKOHBI IpeTOMJIEHUS cBeTa. AOCOJIIOTHBIN IMOKa3aTesb
npenomieHuss. OTHOCHUTENBHBIN IOKa3aTeslb npesoMiaeHus. [1oCTOSIHCTBO 4acTOTHI
CBETA U COOTHOILIEHUE JJIMH BOJIH MPU NEPEXOIE MOHOXPOMATHYECKOTO CBETA YEPE3
IPaHULly pas3zena AByX ONTUYECKUX CPEN.

Xon mydeit B mpusme. [Jucniepcust cBera. CnoxkHbIi cocTaB 6enoro ceera. L[Ber.

[TotHOEe BHyTpeHHee oTpaxkeHue. lIpenenbHbI yros IOJIHOTO BHYTPEHHETO
OTPAKEHMUS.

Cobuparoniye u paccerBaroiye JuH3bl. ToHkas muH3a. POKYCHOE pacCTOsSHUE U
ONTHYECKas CUJla TOHKOM JUH3bl. 3aBUCUMOCTh (POKYCHOT'O pPAaCCTOSIHUSA TOHKOU
cheprueckoil IMH3bI OT €€ TeOMETPUHN U OTHOCUTEJILHOTO MOKa3aTels MPEeTOMIICHUS.

@opMyJia TOHKOU JIMH3BL. Y BEIMYECHUE, 1aBAEMOE JIMH30M.

Xon Jyda, TPOLIECAIIErO0 JWH3Y MOJ MPOU3BOJBHBIM YIJIOM K €€ TJIaBHOU
ontuuecko ocu. IlocTpoeHne wW300pakeHUI TOYKM U OTpe3Ka MNpsMOM B
COOMPAIOIIMX U PACCEUBAIOIIMX JIMH3AaX U UX CUCTEMaX.

OnTnueckue npubopsl. Pazpemaromas cnocobHocTs. ['na3 kak onTuueckas
cucrema.

[Ipenenbl MpUMEHUMOCTHA T€OMETPUYECKON ONITHKHU.



BonnoBas ontuka. Uutepdepenius cera. KorepeHTHbIE HCTOYHUKU. Y CIIOBUS
HaOMIOACHUST MAaKCUMyMOB U MUHUMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT JIBYX
KOT'€PEHTHBIX UCTOYHHUKOB. [IpriMephl K1accuyeckux MHTEP(PEPEHIIMOHHBIX CXEM.

Hudpakuus ceera. Judpakiuonnas pemérka. Y cinoBue HAOMIOIECHUS TJIABHBIX
MaKCHUMYMOB TMpH TMaJCHUU MOHOXPOMATUYECKOTO CBeTa Ha AUGPAKIIMOHHYIO
PELIETKY.

[Tonsipuzanus ceera.

TexHuueckue yCTpOMCTBA W TEXHOJOTHYECKHUE TMPOIECCHl: OYKH, JIyIa,
nepuckon, Qoroanmnapar, MHKPOCKOI, MPOEKIMOHHBIA amnmapar, MpPOCBETICHHE
ONTUKH, BOJIOKOHHAS! ONTHKA, TU(PPAKIIMOHHAS PEIIETKA.

Jlemoncmpayuu.

3aKOHBI OTPAKEHHS CBETA.

Uccnenosanne npeioMIeHUs CBETA.

Habnronenue noiHOro BHyTPEHHET0 OTpakeHus. Mojieib CBETOBO/IA.

UccnenoBanue xo/1a CBETOBBIX MTyYKOB Yepe3 MIOCKONAPAICIbHYIO IIJIACTUHY U
pU3MY.

NccnenoBanue cBOMCTB N300paXKeHU B JTMH3AX.

Mopenu MUKpOCKoma, TEJIECKOIA.

Habnronenune nntepdepeHunn crera.

HaOmronenne 1iBETOB TOHKUX TUIEHOK.

Ha6nronenue nudpaxiuu ceera.

N3yuenue audpakiinoOHHON pEmETKY.

Ha6nronenue nudpakiimoHHOTO CIIEKTpa.

Habnronenue nucnepcuu cBera.

Habnronenue nonsipuzanuu cBeTa.

[IpumeHeHue MONISIPOUIOB JIJIsl U3YUYEHHS] MEXaHUYECKUX HANPSHKEHUN.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, RPAKMUKYM.

N3Mmepenue nokazaresns npesoMyeHUs CTeKIa.

Uccnenosanue 3aBUCUMOCTH (HOKYCHOTO PACCTOSIHHS OT BEIIECTBa (Ha MpUMEpE
KUJKUX JIUH3).

N3mepenne GoKyCHOTO pacCTOSIHUS paCCEUBAIONTUX JIMH3.

[Tonyuenue n300paXkeHUsI B CUCTEME U3 TUIOCKOTO 3epKaJia v JIMH3BI.

[Tonydenue n300pakeHusi B CUCTEME U3 JIBYX JIUH3.

KoHcTpynpoBaHue TeIeCKOMUYECKUX CUCTEM.

Hab6nronenue nudpaxiuu, nHTEpPEpeHIINN U TOSIPU3AIUN CBETA.

N3ydenue nosisipu3aliy CBETa, OTPAKEHHOTO OT MOBEPXHOCTU JUAJIEKTPHUKA.

N3yuenne naTepdEepeHIINY JIa3epHOTO U3ITyYCHHS Ha IBYX IIETISX.

Habmronenue nucnepcum.



Hab6nronenue n uiccnenoBanue AUGPAKIIMOHHOTO CIICKTPA.

N3mepenune IrHbI CBETOBOUM BOJIHBI.

[TonyyeHue crnekTpa HU3Iy4YEHHUsS CBETOAMONA MPH TOMOUIM JUPPAKIUOHHOU
PEIIETKMU.

Pa3znen 6. OCHOBBI CIEHUAJIBHON TEOPHUH OTHOCUTEILHOCTH.

['paHnipl MPUMEHUMOCTH KJIAaCCUYECKOW MexaHuKH. [locTynaTel crienranbHOU
TEOPUU OTHOCUTEIBHOCTH.

[IpoctpancTBeHHO-BpeMeHHON uHTepBa. [IpeoOpazoBanus Jlopenia. YcnoBue
OPUYUHHOCTU. OTHOCUTEIBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BpPEMEHU U
COKpAIllEHUE JIJTUHBI.

DHEpPrus U UMITYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs3p Macchl € DHEPrueld M HMMITYJIbCOM PEISTUBUCTCKONM YaCTHULBI. DHEPrUs
ITOKOSI.

TexHuueckue yCTpoWCTBA M TEXHOJIOTMYECKHE TPOLECChl: CIYTHUKOBBIE
NPUEMHUKH, YCKOPUTEN 3aPSKEHHBIX YaCTHLI.

Y4yeHnueckuil SKCIIEPUMEHT, JIa0OPATOPHBIE PAOOTHI, MPAKTUKYM.

OmnpeneneHre UMIyJbCa U SHEPTUU PEIATUBUCTCKUX yacTull (1o ¢oTorpadusm
TPEKOB 3apsKEHHBIX YaCTHUIl B MATHUTHOM TI0JIE).

Paznen 7. KBantoBas pusuka.

Tema 1. Kopnyckyaaphno-60an060ii Oyaausm.

PaBHOBecHOE TemIOBOE H3Iy4YeHHE (M3JIydeHHE aOCOJIIOTHO YEPHOTO TeIa).
3akoH cMemienus Buna. ['unoresa [1nanka o kBaHTax.

®OoTOHBI. DHEPrUs U UMITYJIbC (POTOHA.

®otoaddext. Onbitel A. I'. CroneroBa. 3akonsl ¢GoTodddexTa. YpaBHEHUE
OitamreitHa s poTodrddexra. «KpacHas rpanuiiay porosrddekra.

JlaBiieHue cBeTa (B YaCTHOCTH, AABJICHUE CBETa Ha a0COJIIOTHO MOTJIOIAOLIYO U
a0COIOTHO oTpaxarolryto noBepxHocts). OnbiTel [1. H. Jlebenena.

BosHoBBIE cBolicTBa wactul. Bomnsl ne bpoiurs. [lnvaa BosnHbl ne bpounsa u
pa3Mepbl 00JaCTH JOKaNIM3aluU JBUXKYIIEHcs dacTuilbl. KopmyckyisipHO-BOJTHOBOM
nyanusMm. JJudpakius 351eKTpoHOB Ha KpUCTaILIaX.

Cnemnduka wumepeHuii B Mukpomupe. COOTHOIICHHS HEOMpeaeIEHHOCTEN
I'efizenbepra.

TexHuueckue yCTpOMCTBA M TEXHOJOIMYECKHME MPOLIECCHL: CIIEKTPOMETD,
¢doTosnemMeHT, (HOTOAATUYMK, TYHHEJbHBI MHKPOCKOI, COJHE4Hass Oatapes,
CBETOJMO/.

Jemoncmpayuu.

dotorh(exT Ha ycTaHOBKE C IIMHKOBOU IJIACTUHOM.

Uccnenosanue 3akoHOB BHeMIHETO (GoTod(deKTa.



Uccnenosanne 3aBUCUMOCTH COIIPOTHUBIICHUSA MOJTYIIPOBOJHUKOB oT
OCBEIIIEHHOCTH.

CBeToano.

Conneunas Oarapest.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

HccnenoBanue Gporope3ncropa.

N3mepenune nocrosiHHoM [lnanka Ha ocHOBe uccienoBanus Gporoaddexra.

Hccnenoanne 3aBUCUMOCTH CHJIBI TOKA YEPE3 CBETOAMO OT HAIIPSIAKEHUS.

Tema 2. @u3zuka amoma.

OnbITel IO UCCIEAOBAaHUIO CTpOoeHUs aroMa. llmanerapHass Mojenb aroma
Pezepdopna.

[Toctynatel bopa. U3nydenue u mornomieHue (POTOHOB MPHU MEPEX0Jie aToMa C
OJIHOTO YPOBHSI SHEPTUHU HA JIPYTOM.

Bunpl ciektpoB. CrieKTp ypOBHEN S3HEPTUH ATOMA BOJIOPOJA.

CnoHTaHHOE U BBIHYKJICHHOE U3JTydeHue cBeTa. Jlazep.

TexHu4yeckre yCTporuCcTBa U TEXHOJOTMYECKUE MPOIIECChI: CIIEKTPAIbHbBIN aHaU3
(cmexTpockortt), 1a3ep, KBAaHTOBbII KOMIIBIOTED.

Jemoncmpayuu.

Mopens onbita Pezepdopra.

Habnronenue nuHeRvYaThIX CIIEKTPOB.

Y CTpOUCTBO U IEUCTBUE CUETUYMKA MOHU3UPYIOIINX YACTULL.

Onpenenenue JIMHBI BOJIHBI JJA3€PHOTO M3TyYCHHUS.

Yuenuueckuit sxcnepumenm, nadopamopnsie padomot, nPAKMUKYM.

Habnronenue nuHedyaToro crekTpa.

UccnenoBanne cnekTpa pa3pekKeHHOTO aTOMapHOTO BOJIOPOJia U HM3MEpPEHUE
nocTostHHOM Pun6Gepra.

Tema 3. Dusuka amomMHo20 A0pPa U INEMEHMAPHBIX YACHUY,.

Hyknonnas wmopens siapa [eiizenOepra—MBanenko. 3apsin siapa. MaccoBoe
yucio sapa. M30Tonsl.

PannoaktuBHOCTH. Alnbda-pacnaj. IIECKTPOHHBIN U MO3UTPOHHBIA OeTa-pacria.
I'amma-n3nyuenue.

3aKOH pPAaJMOAaKTHBHOIO pacnaaa. PaauoakTUBHBIE HM30TONBI B IPHUPOAE.
CBOICTBA HMOHU3UPYIOLIETO U3JIyYEHUs. BIWsgHME paJrOaKTUBHOCTH Ha >KUBBIE
opranu3mbl. EctrecTBeHHbIN QOoH n3nydyenus. Jlozumerpusi.

DHeprus CBA3M HYKJIOHOB B sifipe. AnepHble cuibl. JlepekT Macchl sapa.

SAnepurie peakiuu. Jlenenne u cuHTe3 snuep. AnepHsie peakTophl. [IpodieMbr

YIIPaBIEMOr0 TEPMOSIIEPHOTO CUHTE3a. DKOJIOTHYECKHUE ACTIEKTHI PA3BUTUS SIACPHOU
SHEPTETHUKH.



MeToapbl perucTpanuy U UCCIAEAOBAHUS SJIEMEHTAPHBIX YACTHII.

OyHIaMEHTAIBHBIE  B3aUMOJACHUCTBUA. bapHOHBI, ME30HBI U  JICOTOHHI.
IIpencrasnenune o CrangaptHoi Moaenu. KBapk-riatooHHas MOAEb aJpOHOB.

®uszuka 3a npenenamu CraHmapTHol Mojenu. TémHas Marepusi U TEMHaA
SHEprusl.

EnuncTBO usnyeckoit KapTUHBI MUpA.

TexHuueckre yCTpONCTBA M TEXHOJOTHMYECKHE IPOIECCHI: JO3UMETP, KaMmepa
Bunscona, siaepHbIi peakTop, TEPMOSIACPHBIM peakTop, aToMHas OomOa, MarHUTHO-
pe30HaHCHas ToMorpadusi.

Yuenuueckuii skcnepumenm, nadopamopusvie padbomul, nPAKMUKYM.

HccnenoBanue TpeKOB YacTUll (10 TOTOBBIM (OTOrpadusim).

HccnenoBanue painoakTHBHOTO (hOHA C UCIIOIb30BAaHUEM JIO3UMETDA.

N3ydenue noriomeHus: 6eTa-4acTUIl aTFOMUHHAEM.

Pasznes 8. DiieMeHTHI ACTPOHOMUM U ACTPOU3HKH.

Otansl pa3BuUTHs acTpoHOMHH. [IpHKnagHOE W MHPOBO33PEHUECKOE 3HAYCHHE
actpoHomuu. [IlpuMeHUMOCTh 3akOHOB (PU3MKKM JIE OOBSICHEHUS TPUPOJIBI
KOCMHYECKHX OOBEKTOB.

MeTtoapl  acTpoHOMHUYECKMX  HcciieoBaHuid. COBpPEMEHHBIE  ONTHYECKHUE
TEJIECKOTIbI, PAUOTENIECKOIIbI, BHEATMOC(HEpHAs aCTPOHOMHUS.

Bun 3Bé3gnoro Heba. Co3Be3nus, sSpKU€ 3BE3MbI, IUIAHETHI, WX BHIAUMOE
JIBUYKCHUE.

CoJsiHe4Has cucrema.

Counnrnie. ConHeuHasi akTUBHOCTb. McTouHuk sHeprun CostHIa U 3BE3I.

3BE3/bI, X OCHOBHBIE XapaKTEPUCTHUKHU. J(marpaMma «CHEKTpAJIbHBIA KJilacc —
CBETUMOCTBY». 3BE3MbI TJIABHOM IMOCJIEA0BATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3]] TJIABHOW MOCJIEIOBATEIIbHOCTH. BHYTpEHHEE CTPOCHUE 3BE3.
CoBpeMeHHbIE TPEACTABJICHUS O MPOUCXOXKJACHUHW W 3Bomtonuu CojiHIla U 3BE3L.
JTarnel )XKU3HU 3BE3I.

Mueunsiii Ilyte — nHama [amaktuka. Ilomoxkenue u nBuxenue ConHia B
lN'anaktuke. Tunel ramakTuk. PaguoramakTukyd U KBaszapbl. UEpHBIE OBIPBI B sapax
rajakTHK.

Bcenennas. Pacmmpenne Bcenennoit. 3akon Xa06ima. PazberaHme ranakTHK.
Teopus bonbioro B3peiBa. PeMkTOBOE M31ydYeHUE.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnpie mpo0ieMbl aCTPOHOMHUM.

Yuenuueckue navnwoenus.



HabGmonenust 3BE3mHOrO HEOGa HEBOOPYKEHHBIM TIJIa30M C HMCHOJIH30BAaHUEM
KOMITBIOTEPHBIX TIPHIIOKEHUH JJIS ONPEACIICHHS TOJIOKEeHHsI HEOSCHBIX 00BEKTOB Ha
KOHKPETHYIO JaTy: OCHOBHBIE c03Be3us1 CEBEpHOIO MOyIIapys U IPKUE 3BE3bI.

Hab6nronenus B Teneckon JIyHbl, MIaHET, TYMaHHOCTEH U 3BE3IHBIX CKOTUICHUM.

DuU3HYeCKUN MPAKTUKYM.

Croco6p1 m3MepeHus (HU3NIECKUX BEIMYWH C MCTOJIH30BAHMEM AaHAJIOTOBBIX U
U(GPOBBIX HM3MEPUTENBHBIX MNPUOOPOB M KOMIBIOTEPHBIX JATUYUKOBBIX CHCTEM.
AOCOIIIOTHBIE M OTHOCUTEJbHBIE MOTPEIIHOCTH H3MEpPEHUN (U3NYECKUX BEJIUYUH.
OueHka rpaHul NOTPEIIHOCTEN.

[IpoBeneHre KOCBEHHBIX U3MEPEHUH, NCCIEIOBAHUIN 3aBUCUMOCTEN (hU3NUECKUX
BEJIMUMH, TPOBEPKA TMPEIJIOKEHHBIX THUMNOTE3 (BBIOOP W3 pPabOT, OMHCAHHBIX B
TEMaTUYECKUX pasjienax «YUEeHUYECKU OSKCIEPUMEHT, JabopaTopHbie paloTHI,
MIPAKTUKYM» ).

Oo0o0marouiee MOBTOPEHUE.

O06o0meHne u cucTteMaTu3alus CcolaepKaHus pas3fenoB Kypca «MexaHukay,
«MonekynsipHas (u3uka U TEpMOJAUHAMUKAY, «IDNEKTpoanHamukay, «Konebanus u
BOJIHBI», «OCHOBBI CIIELIMATIBLHON TEOPUH OTHOCUTENbHOCTH», «KBaHTOBas (u3mKay,
«3INeMEHTHI aCTPOHOMUU U aCTPODUIUKI.

Ponb pu3uku n acTpOHOMHUM B SKOHOMHUYECKOM, TEXHOJIOTUYECKOH, COLMATbHOM
1 3TUYECKOU cepax NesITeNbHOCTH YeJIOBEKa, pOib U MECTO (PU3UKHU U aCTPOHOMHUU B
COBPEMEHHOU Hay4YHOU KapTUHE MHpa, 3HA4YECHUE ONMCATEIBHOU,
CUCTEMATU3UPYIOIIEH, OOBICHUTETFHON M MPOTHOCTUYECKOU (DYHKIHI (hH3HMUeCcKOM
TEOpHH, POJIh (HU3UIECKON Teopur B (DOPMUPOBAHHMH TPE/ICTABICHUN O (PU3NUYECKON
KapTHHE MHpa, MECTO (U3UYECKOM KapTUHBI MHUpa B OOIIEM psAly COBPEMEHHBIX
€CTEeCTBEHHO-HAYYHBIX MPEACTABICHUN O MIPUPOJIE.

MeknpeaMeTHbIE CBA3H.

N3yuenue xypca ¢pusuku yriay0iaeéHHOro ypoBHs B 11 kiacce ocymiecTBiIsieTcs ¢
Y4ETOM COJICPKATENbHBIX MEXKIPEIMETHBIX CBSI3ed € KypcamMu MaTeMaTHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Mescnpeomemmnoie nouamus, CeA3AHHLIE C UZYUEHUEM MEMO008 HAYUHO20
nO3HaHUA: SIBJICHUE, HAy4dHbI (akT, TUnoTe3a, (Qu3nyeckas BEIMYMHA, 3aKOH,
Teopusi, HaONMIOJEHWEe, OKCIIEPUMEHT, MOJCIMPOBAHUE, MOJIENb, HU3MEpPEHHUE,
MOTPEIIHOCTH U3MEPEHUM, U3MEPUTEIbHbBIE TPUOOPHI, ITUppOBas 1abopaTopus.

Mamemamuxka: pelieHWE CUCTEMBl ypaBHEHUW. TPUTOHOMETPHUYECKHUE
(GyHKIIMHA: CHHYC, KOCHUHYC, TAHT€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOXIECTBO. BEKTOphl M HMX MPOEKIMU HA OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB.
[IpousBognbie dnemeHTapHbIX (yHkOui. [lpusHaku nOMOOUS TPEYTOJBHHUKOB,
oTpeieJICHHE TUIOMIAIU TIJIOCKUX (Uryp u o0béMa Tell.



Buonozua: »nextpuueckue SBICHUS B JKUBOW MPUPOJE, KoJeOATEeNbHBIC
JIBWKEHHUSI B JKMBOW TMPHUPOJE, OKOJOTMYECKME PUCKM TIPU  IPOU3BOACTBE
ANEKTPOIHEPTUH,  DJIEKTPOMATHUTHOE  3arps3HEHHE  OKPYXKaoUIEd  Cpensbl,
yJIbTPAa3BYKOBasl TUarHOCTUKA B MEJIULIMHE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE.

Xumusa: CTpOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKasd CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pPa30BaHUs KPUCTAIUNIMUECKON PEIIETKHY, CIIEKTPAIbHBIN aHaIH3.

TI'eocpagpua: marauTHble MoNIOCa 3€MIIH, 3aJI€KW MarHUTHBIX pyll, (OTOChEMKA
3eMHOM MTOBEPXHOCTH, ceiicMorpad.

Texnonocusn: TPUMEHEHHE TMOCTOSHHBIX  MAarHUTOB,  JJIEKTPOMAarHUTOB,
aNeKTpoABUraTenb SkoOu, reHepaTop MHEPEMEHHOrO0 TOKAa, WHIYKIIMOHHAs IeYb,
JIMHUU DBJIEKTpONEpeaay, 3JEKTPOJBUTaTeNb, pajaap, PaauoONpPUEMHUK, TEIECBU30D,
anteHHa, Ttenepon, CBYU-meub, yiIbTpa3ByKOBas JMAarHOCTHMKA B  TEXHHKE,
MIPOCKIIMOHHBINA anmapar, BOJOKOHHAs OINTHKA, COJIHEYHas OaTapesi, CIyTHUKOBBIC
NPUEMHHUKH, AI€pPHAsI SHEPTreTUKA U YKOJIOTUYECKUE aCIEKThI €€ pa3BUTHS.



INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

JInuHoCcTHBIE pe3yabTaTbl OCBOCHUS YyuyeOHoro mnpeamera «Duzukay
JOJDKHBI OTpa)kaTh TOTOBHOCTh U CITIOCOOHOCTH O0YYAIOIINXCSI PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTalMi, TO3UTHBHBIX BHYTPEHHUX  YOEKIEHUN, COOTBETCTBYIOLIUX
TPaJUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBa, pPaCIIMPEHUE >KU3HEHHOTO
OMbITA U OMNbITA ACATEIBHOCTU B IPOLIECCE pean3aliid OCHOBHBIX HaIlPaBIICHUI
BOCIIUTATEIbHON EATEIbHOCTH, B TOM YHCJIE B YACTH:

rPa’KIAHCKOI0 BOCIIMTAHMA:

e Cc(OpMUPOBAHHOCTh TIPaXJAHCKOW  MMO3MLIMH  OOydYarolIerocss  Kak
aKTUBHOTO M OTBETCTBEHHOI'O WIEHA POCCUICKOT0O OOIIECTBA;

e IMPUHATHE TPAJAULUOHHBIX OOIIEUYEIIOBEYECKUX TI'YMAHUCTUYECKUX U
JEMOKPaTHYECKUX LIECHHOCTEH;

e TOTOBHOCTb BECTH COBMECTHYIO J€ATEIbHOCTh B HHTEPECAX T'PAKIAAHCKOTO
oOlIecTBa, Y4YacTBOBaTb B CaMOYIpaBlI€HMH B 00pa30BaTEIbHON
OpraHu3aluu;

e YMEHHME B3aUMOJICUCTBOBATH C  COLUMAIbHBIMM HHCTUTYTAMH B
COOTBETCTBHUHU C UX (PYHKUIHUSIMU U HA3HAUCHHUEM;

e TOTOBHOCTb K TYMAHUTAPHOU U BOJIOHTEPCKOU NESTENBHOCTH.

NATPUOTHYECKOT0 BOCTIMTAHMS:

e chOpPMUPOBAHHOCTH POCCUHCKOU rpakIaHCKOU UJICHTUYHOCTH,
NaTpUOTU3MA;

e ILIEHHOCTHOE OTHOIIEHWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHHSIM
POCCHUNCKHUX YUEHBIX B 00JIaCTH (PU3UKU U TEXHUKE.

JAYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS:

e c(hOpPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

e CIOCOOHOCTBH OLICHMBATh CUTYalMIO M MPUHUMATh OCO3HAHHBIE PEIICHMS,
OpPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM
YUCJIE B AEATEIBHOCTH YYEHOTO;

e OCO3HAHHE JIMYHOTO BKJIAJIa B IOCTPOECHUE YCTOMUMBOTO OyAyIIEro.

ICTETHYECKOI0 BOCIIUTAHMA:

e DOCTETUYECKOE OTHOIIEHHWE K MHUpY, BKIIOYasg JCTETUKY HAYYHOTO

TBOPYECTBA, MPUCYIIETO (PU3NUECKON HAYKE.
TPYAOBOI'0 BOCTIMTAHUS:

e UHTEpEC K pa3IuuHbIM chepam npodecCHOHaIbHON AESITENIbHOCTH, B TOM

YUCJE€ CBS3aHHBIM C (U3UKONM ¥ TEXHUKOW, YMEHHE COBEpIIaTh



OCO3HaHHBIN BBIOOp Oynyiiel nmpodeccun u peaarn30BbIBATb COOCTBEHHbBIE
KU3HEHHBIC TIJIaHbI;

TOTOBHOCTh W CIIOCOOHOCTh K OOpa3OBaHHWIO W CaMOOOpa30BaHUIO B
o0sacTi (pU3MKHM HA TPOTIKEHUU BCEH KU3HHU.

IKOJOTHYECCKOT0 BOCIIMTAHUA

Cc(OPMHUPOBAHHOCTb IKOJIOTUYECKON KYJBTYPBl, OCO3HAHHUE II00ATBHOTO
XapakTepa 3KOJOTMYECKUX IIPOo0IIeM;

IUIAHUPOBAHUE U OCYILIECTBJICHHE JCHCTBUM B OKpY)KaloIIEeW cpene Ha
OCHOBE 3HaHUS 1IeJIel YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacIIMpeHre OMbITa JEATEIbHOCTH 3KOJOTMYECKON HalpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUU 10 (PU3HUKe.

IHEHHOCTU HAYYHOI'O MO3HAHMUA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3UUECKON HAYKHU;

OCO3HAHUE IIEHHOCTH HAYYHOW JESITEIBbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3yUCHHUS] (PUBMKK OCYHIECTBIISITh MPOEKTHYI0 M HCCIEI0BATEIbCKYIO
NEATEIIbHOCTh MHAUBUIYaJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IbTATDBI

ITo3HaBaTe/ibHbIE YHMBEPCAJIbHBIE YUeOHbIe HeiiCTBHS
ba3oBble JJornueckue JeMicTBUA:

CaMOCTOATENBbHO  (OpMyJIHpOBaTh M aKTyalU3UpoBaTh MpoOJeMy,
paccMaTpHUBaTh €€ BCECTOPOHHE;

ONpENENATh LEIN AEATENbHOCTH, 33/aBaTh IAPAMETPbl U KPUTEPUH HX
JNOCTHXKEHHS,

BBISIBJIAIT  3aKOHOMEPHOCTM M TPOTUBOPEUMST B PacCMATPUBAEMBIX
(bU3HYECKUX SIBICHUSIX;

pa3pabaTbiBaTh IJIaH PEIICHHS MPOOJIEMBbI C YUYETOM aHAIN3a UMEIOLIUXCS
MaTepHaJIbHBIX 1 HEMATEPUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHUBBI B JESATEIBHOCTh, OLEHUBATH COOTBETCTBHE
PE3yIbTATOB LIEJIIM, OLIEHUBATHh PUCKU MOCIEACTBHUI J1€ATEIbHOCTH;
KOOPJIMHUPOBaTh M  BBIMOJHATH pabOTy B  YCJIOBHUSIX peajbHOrO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOTO B3aUMOCHCTBYS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPH PEIICHUN KU3HEHHBIX MPOOIIeM.

Ba3oBnle uccienoBarejbcKue 1eCTBUSA.

BJIAJICTh HAYYHOH TEPMHUHOJIOTHCH, KIIOUEBBIMU MOHATHSIMHA M METOJIAMH
(bu3nYecKoil HayKH;

BJIAJCTh HaBBIKAMH  y4e€OHO-UCCIIEIOBATEIILCKON | MIPOEKTHOMN
NEeATeTLHOCTH B 00JacTH (PU3WMKH, CIIOCOOHOCTBIO M TOTOBHOCTBIO K



CaMOCTOSITEILHOMY TIOMCKY METOJOB pEIIeHus 3a1ad  (HU3HUecKoro
CoJepKaHusl, MIPUMEHEHHUIO Pa3IMYHBIX METOI0B TO3HAHMS;

BJIAQIeTh BUAAMH JACSITEIBHOCTH MO TOJYYEHUIO HOBOTO 3HAHUS, €ro
MHTEpIpeTaln, IpeoOpa3oBaHUIO U IPUMEHEHHIO B PA3IMUHBIX Y4EOHBIX
CUTYyallUsiX, B TOM YHCJE MPH CO3JaHUU y4EOHBIX MPOEKTOB B OOJIACTH
buzukwy;

BBISIBJISITH TIPUYUHHO-CJIEICTBEHHBIE CBSI3M M aKTyalU3UpOBATh 3a/ady,
BBIIBUTATh THUIOTE3y €€ pEelIeHHsA, HaXOAWUTh AapryMEHTBl s
JI0Ka3aTeIbCTBA CBOMX YTBEP)KICHUH, 3a/1aBaTh MapaMeTphl U KPUTEPHUU
peleHus;

aHAIIM3UPOBATh TONYYCHHBIE B XOJA€ pEIICHUs 3aJa4d PE3yJIbTaThl,
KPUTHYECKH OLIEHUBATh UX JIOCTOBEPHOCTh, TPOTHO3UPOBATH M3MEHEHHUE B
HOBBIX YCJIOBHUSX;

CTaBUTb M (POPMYJIMPOBATH COOCTBEHHBIE 33Jaud B 00pa30BaTEIbHON
JESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OIEHUBATh PUOOPETEHHBIN OTIBIT;
yMETh TMEPEHOCUTh 3HaHWS MO0 (U3HKE B MPAKTHYECKYl0 00JIacTh
KU3HEICSATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;
BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;
CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHUS.

Pa6ora c nndopmanueii:

BJIa/I€Th HaBBIKAMHU MOJIydyeHHUs MH(pOpMaLuu (PU3HUECKOrO COJEp KaHUs
U3 HWCTOYHHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEJIBHO OCYIIECTBIIATH IIOWCK,
aHalu3, CUCTEMATHU3AlMI0 M WHTEPHpPETALHI0 MHQOPMALUU Pa3TUYHBIX
BUJIOB U ()OpM MPEACTABICHUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIOJIb30BaTh CpEICTBa HH(POPMALMOHHBIX M KOMMYHHMKAI[MOHHBIX
TEXHOJIOTM B  PEIICHUH KOTHUTUBHBIX, KOMMYHHUKATUBHBIX U
OpraHU3allMOHHBIX 3aJa4 C COOJIOJEHUEM TpeOOBAaHUN 3SPrOHOMUKH,
TEXHUKU O€30MaCHOCTH, TUTHEHBI, PECypcocOEpeKeHns, MPaBOBBIX U
ATUYECKUX HOPM, HOPM UH(OPMAITMOHHON O€30MTaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UUECKOrO COJEPKaHUSA B Pa3IMUHBIX (opMaTax ¢
y4€TOM Ha3HayeHus HMHGOpMAlMM U UEJNEeBOM ayAuTOpPUH, BbIOUpas
ONTUMAJIbHYIO0 (POPMY MPECTABICHUS U BU3YATTU3ALINH.

KoMMyHMKaTHBHBIE YHMBEPCAJIbHbIC Y4eOHbIe NeiCTBHA:

OCYIIECTBJIATh OOIICHHWE Ha Yypokax (U3NKK ¥ BO BHE-ypPOYHOU
NEeSATEeTLHOCTH;



pacrmo3HaBaTh NPEANOCHUIKM KOH(MIUKTHBIX CHUTyallMid M CMAr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIaraTh CBOIO TOUYKY 3PEHUS C UCIIOJIIB30BAHUEM
A3BIKOBBIX CPEJICTB;

IIOHMMAaTh W HCIOJIB30BaTh  IPEUMYyIIECTBA  KOMaHIHOM  H
WHIUBHUIYaIbHON paboThI;

BBIOMPATh TEMATUKY M METOJAbl COBMECTHBIX IEHUCTBHI C YYETOM OOIIMX
MHTEPECOB M BO3MOKHOCTEN Ka)KJOr0 YJI€HA KOJUIEKTHBA,;

IPUHUMATh LEIM COBMECTHOM JEATEIbHOCTH, OpPraHU30BBIBATH MU
KOOPJIMHUPOBATh JEUCTBUSA 1O €€ JOCTHIKEHHUIO: COCTaBIATh IUIaH
NEUCTBUM, paCIPENEIsATh POJIM C YUETOM MHEHUN YYaCTHUKOB, 00CYKIaTh
pe3yabTaThl COBMECTHOM pabOTHI;

OLICHUBATh Ka4yeCTBO CBOETO BKJIAJAa U KAXKAOr0 y4aCTHHKA KOMAaHAbl B
oOIIMii pe3ysIbTaT MO pa3pabOTaHHBIM KPUTEPHSIM;

Ipe/uiaratb HOBBIE ITPOEKTHI, OLICHUBATH HJIEH C ITO3WIMU HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIISITh ITO3UTHUBHOE CTPATETMYECKOE ITOBEICHHE B PA3IUYHBIX
CUTyalUsiX, MIpOSBIATH  TBOPYECTBO M  BOOOpa)xkeHHe,  OBITh
VHULMATUBHBIM.

PeryasiTuBHbIe yHUBEpPCAJbHbIE YUeOHbIE 1elicCTBUS
Camoopranusanus:

CaMOCTOATEJIBHO  OCYIIECTBIIATh  ITO3HABATEJIBHYIO  JESATENBHOCTH B
obnact (U3MKM M aCTPOHOMMHM, BBISBISATH MPOOJEMBbI, CTaBUTh U
dbopmyIHpoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSATENbHO COCTABJIATH IUIAH PEUIEHUS! PACUETHBIX M KAUE€CTBEHHBIX
3a/lay, IJIaH BBIMOJHEHUs MPaKTUYECKOM padOThl C YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOYKHOCTEH U MPEATIOYTCHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

pacuMpsTh paMKd ~ y4eOHOro TMpeAMeTa Ha  OCHOBE  JIMYHBIX
IIPEANIOYTECHUN;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHpPOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLIEHUBATh MPUOOPETEHHBIN OIIBIT;

CIOCOOCTBOBaTh (POPMUPOBAHUIO U TMPOSIBICHUIO JSPYAMIMH B 00JIacTU
(GU3UKK, TOCTOSHHO MOBBIIIATH CBOM 00pa30BaTENbHBIA U KYJIbTYPHBIN
YPOBEHb.

CﬂMOKOHTpOJIb, AMOIMOHAJIbHbINA HHTEJLJIEKT:

AaBaThb OLICHKY HOBBIM CHUTYAllUAM, BHOCUTb KOPPCKTUBLI B ACATCIILHOCTD,
OLCHHUBATb COOTBCTCTBUC PC3YJILTATOB LCIISAM;



e BJIAJACTh HAaBbIKAMHM IIO3HABATEIBbHON peQIEKCMH KaK OCO3HAHUSA
COBEpIIIAEMbIX ACHCTBUI U MBICIUTEIBHBIX MPOLECCOB, UX PE3YIBTATOB U
OCHOBAHHUII;

e HCHOJB30BaTh NpUEMBI pe(IeKCUU s OLEHKM CUTyallud, BbIOOpa
BEPHOI'O PELLICHUS;

e yMETh OILICHHBATh PUCKH U CBOEBPEMEHHO MPUHUMATh PEIICHUS MO X
CHIDKEHHUIO;

e IPUHMMATh MOTHUBBI M apryMEHTBl JAPYTUX IpPU AHAIU3E PE3yIbTaTOB
NESTEIIbHOCTH;

e IIPUHMUMATH CeOsl, MOHUMAsI CBOU HEJOCTATKU U IOCTOMHCTBA;

e TMPUHMMATh MOTHUBBI M apTyMEHTHl JAPYTUX MPH aHaIu3e Ppe3ybTaToB
JeSITEIbHOCTH;

e IIpU3HABaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B nponecce AOCTMXKEHHS JIMYHOCTHBIX PE3YJbTaTOB OCBOEHMS IPOrpaMMBbl IO
bu3uke s ypOBHA CpeaHero ooOmero oOpa3oBaHud Yy OO0yYarolUXcs

COBEPIIICHCTBYETCS OMOITMOHAIEHBIN WHTEJUICKT, MIPEAOJIarafo A
c(hOpMHUPOBAHHOCT:
e CaMOCO3HaHHUS,  BKJIIOYAIONIETO  CIOCOOHOCTh  TMOHUMATh  CBOE

HMOLIMOHAJIBHOE COCTOSIHUE, BUJIETh HANpPABJICHUs Pa3BUTHS COOCTBEHHOU
AMOILIMOHAIIBHOMN c(epbl, ObITh YBEPEHHBIM B CE0€;

e CAMOPETYJIMPOBAHUS, BKIIOYAIOMIETO CAMOKOHTPOJIb, YMEHNE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE MOBEJEHHE, CIOCOOHOCTh aJalTHPOBATHCS K
HYMOLIMOHAIBHBIM M3MEHEHUSIM U MPOSBIATH T'MOKOCTh, OBITH OTKPHITHIM
HOBOMY;

e BHYTPEHHEH MOTHBALIMH, BKIIOYAIOUIEN CTPEMIIEHUE K TOCTHKEHHIO LIENH
U yclexy, ONTUMU3M, HHUIIMAaTUBHOCTh, YMEHUE JEHCTBOBATh, UCXOS U3
CBOMX BO3MO>KHOCTEH;

e OMIATHM, BKJIIOYAIOIIEH CIOCOOHOCTh IMOHUMATh 3MOLMOHAIBHOE
COCTOSIHUE JApPYTMX, YUYWUTHIBATH €ro MpPH OCYIIECTBICHUHM OOIIECHHUS,
CIIOCOOHOCTH K COUYBCTBHIO M COTIEPEKUBAHUIO;

e COLMAJBHBIX HAaBBIKOB, BKJIOYAIOIIMX CIOCOOHOCTh  BBICTPAMBATh
OTHOILIEHUSI C JAPYTUMHU JIIOJbMH, 3a00TUTHCS, MPOSBIATH HHTEPEC U
paspemiaTh KOH(QIUKTHI.

IHNPEAMETHBIE PE3YJIBTATHI

K xonmy oOyuenust B 10 knacce mpeaMeTHBIE PE3yJbTaThl Ha YIIIYOJIEHHOM
YPOBHE JIOJKHBI OTPaKaTh CHOPMUPOBAHHOCTh Y OOYUAIOIINXCSI YMEHUM:



NOHMMATh POJb (U3UKK B  DKOHOMHYECKOW, TEXHOJOTUYECKOM,
IKOJIOTUYECKOM, COIMANbHOM U OITUYECKOW cdepax AesITeNbHOCTU
YEJI0BEKa, POJIb U MECTO (PU3UKH B COBPEMEHHON HAay4YHOW KapTHUHE MHUPA,
3HAQUYEHHE OMKCATENIbHOM, CHUCTEeMATU3UPYIOIICH, OOBSCHUTEIBHOU U
MPOTHOCTHYECKOW  (PYHKIUN  (U3MYECKOM TEOpUM —  MEXAHHKH,
MOJICKYJISIPHOM (PU3UKK M TEPMOJMHAMUKHU, POJib (DU3HUECKON TEOpUH B
(dbopMUpOBaHNY TIPENICTABICHH O PU3NIECKON KapTUHE MUPA;

paznuyaTh YCIOBUSL NPUMEHUMOCTH MOJENed (Qu3nyeckux Ten u
poLecCOB (SIBJICHUM): WHEpIHMAIbHAs CcHCTeMa OTCYETa, a0COIIOTHO
TBEpIOE TEJI0, MaTepualibHash TOYKA, PAaBHOYCKOPEHHOE JBUKEHHE,
CBOOOJIHOE mMajieHue, aOCONIOTHO ympyras naedopmariusi, aOCOIIOTHO
yOpyroe v abCONIOTHO HEYNPYTO€ CTOJIKHOBEHUS, MOJIEIIN ra3a, KUJKOCTU
U TBEPAOTO (KPUCTALTMYECKOTO) Teja, UIeadbHbIi ra3, TOUCUHBIN 3apsij,
OJTHOPOJHOE DJIEKTPUUECKOE I10JIE;

paznuyath yCIOBUS (TpaHUIlbl, OOJACTH) MNPUMEHUMOCTU (HUIUYECKUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTAJIbHBIX 3aKOHOB U
OTPAaHUYEHHOCTh HCIOJIb30BAHMS YACTHBIX 3AKOHOB;

aHAMM3UPOBaTh U OOBACHIATH MEXAaHHMYECKHE IIPOLECCHl U SIBIICHUSA,
UCIIOJIb3YSl OCHOBHBIE MOJIOKEHHUSI M 3aKOHBI MEXaHUKH (OTHOCUTEIBHOCTh
MEXaHUYECKOTO ABWXKEHUS, (HOPMYJbl KUHEMATUKH PAaBHOYCKOPEHHOTO
NBUKEHUA, TpeoOpa3oBanusa ['anunes s CKOPOCTH M TEepeMelIeHUs,
3akOoHbl HproOTOHA, npUHLMII OTHOCUTENbHOCTH [anmuies, 3akoH
BCEMUPHOTO TATOTEHUS, 3aKOHbI COXPAHEHHUS UMITYJIbCA U MEXAHUYECKON
SHEpPruM, CBsI3b PabOThl CUJIBI C M3MEHEHHEM MEXaHMYECKON 3HEpruu,
YCJIOBHSI paBHOBECHS TBEPAOro Tena), MPU OSTOM HUCHOJIb30BATh
MaTeMaTH4YECKOe BBIPaKEHUE 3aKOHOB, YKa3bIBaTh yCHOBUSA
IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB: MpeoOpa3oBanuii ["anues, BToporo
U TPEThEro 3aKoHOB HBIOTOHA, 3aKOHOB COXPAaHEHHsSI HMMIYJIbCA H
MEXaHHYECKON YHEPTHUH, 3aKOHA BCEMUPHOTO TATOTEHUS;

aHAIM3UPOBATh U OOBSICHATH TEIJIOBBIE MPOIECCHl U SABJICHUS, UCIOIb3YS
ocHoBHble TmOJOKeHUd MKT u 3aKkoHBI MOJEKYISpPHOW (UBHKK U
TEPMOJUMHAMUKN (CBA3b JABJEHUA HJCATBHOIO Ta3a CcoO CpeaHen
KUHETUYECKOW SHEPTUEN TEIUIOBOTO JBHMXKEHHS M KOHILIEHTpPALMEH €ro
MOJIEKYJI, CBSI3b TEMIIEPATYphl BEIIECTBA CO CpPEIHEW KHHETUYECKOU
DHEPIrUel TEMJIOBOTO ABWKEHHS €T0 YaCTHUL, CBS3b JABJICHUS UACATbHOTO
rasa ¢ KOHLEHTpalUWeW MOJEKYJI MW €ro TeMIepaTypou, YpaBHEHHUE
MenneneeBa—Kianeiipona, mnepBbId 3aKOH TEPMOJIWHAMUKH, 3aKOH
COXpaHEHUs! PHEPIUU B TEIUIOBBIX MPOLECCAX), MPU 3TOM HCHOJb30BaTh



MaTEMaTHYECKOE BBIPAKECHUE 3aKOHOB, YKa3bIBaTh YCIIOBHUSI
IIPUMEHMMOCTH ypaBHeHUs MenneneeBa—KiranenpoHa,

aHAMM3UPOBATh M OOBSCHATH DJICKTPUUYCCKUE SBJICHHS, WCIOIB3YS
OCHOBHBIC TOJIOKEHHUSI U 3aKOHBI AJEKTPOJUHAMUKH (3aKOH COXpaHEHUSs
AIEKTPUYECKOTO 3apsaa, 3aKOH KyioHna, MOTEHUHUAIBHOCTD
AIEKTPOCTATUYECKOTO TMOJISI, MNPUHUUN CYNEPHO3UIUUA SICKTPUUECKUX
MOJIEW, MPU ATOM YKa3biBas yCJIOBUsS NPUMEHUMOCTH 3akoHa KyiioHa, a
TaKX€ MPAKTUYECKU BAXKHBIE COOTHOLIEHHUS: 3aKOHbI OMa il ydacTka
UenyM W JJI1 3aMKHYTOM JJIEKTPUYECKOM Ienu, 3akoH J[xoyis—JIenna,
npaBuia Kupxroda, 3akonsr dapajes A1 31€KTPoIu3a);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3Ysl BEIUYUHBI:
MEPEMENIECHNE, CKOPOCTh, YCKOPEHHE, UMITYJIbC TEJIA U CUCTEMBI TEJI, CUIIA,
MOMEHT CHWJIbl, JaBJI€HUE, NOTEHUUAIbHAS DSHEPrus, KUHETUYECKas
DHEPrus, MEXaHWYecKas dSHEprusi, padoTa CUJIbI, LIEHTPOCTPEMUTEITHLHOE
YCKOpEHUE, CWjia TSKECTH, CHJIa YIPYTOCTH, CUJia TPEHHS, MOIIHOCTb,
DHEPrus B3aMMOJEHCTBUS Tena ¢ 3emMi€éil BOMM3M €€ TOBEPXHOCTH,
SHEprusi ynpyrol jaedopmanvd MNPYKUHBI, KOJIUYECTBO TEIJIOTHI,
abCoJIoTHAs TeMIiepaTypa Tena, padoTa B TEPMOJUHAMUKE, BHYTPEHHSS
OHEPrUs WJACATBHOTO OJHOATOMHOIO rasa, paboTa HACAJbHOTO Trasa,
OTHOCUTEIIbHAsA BJIAXHOCTh Bo3ayxa, KIIJ[ waeanbHOro TEmIoBOro
JIBUTATENS;, AIEKTPUUYECKOE TOJIE, HAPSKEHHOCTD JIEKTPUUECKOTO TOJIS,
HaNpspKEHHOCTh TIOJISE TOYEYHOTO 3apsija WM 3apsHKeHHOro Iapa B
BAKYyME€ U B JHDJIEKTPUKE, NOTEHLHAN DSJIEKTPOCTATUYECKOrO TIOJI,
pa3HOCTh  MOTEHIMAJOB,  ABJEKTPOJABIKYILNAs CUJla, CWiIa  TOKa,
HaMnpsDKEHWE, MOIIHOCTh TOKA, JJIEKTpUYECKass €EMKOCTh IJIOCKOTO
KOHJIEHCATOpAa, COMPOTUBIICHUE Yy4YacTKa ILIEMU C MOCJIEAOBATEIBbHBIM U
MapajiyIeIbHBIM COCIMHEHUEM PE3UCTOPOB, SHEPTHUs FIEKTPUUECKOTO OIS
KOHJEHCATOPA;

OOBSACHATH  OCOOCHHOCTH  MPOTEKaHUs  (PU3NYECKHX  SIBJICHUMA:
MEXAHUYECKOE JBWKEHUE, TEIJIOBOE JBM)KEHHUE 4YaCTHI[ BEIIECTBA,
TEIUIOBOE paBHOBECHE, OPOYHOBCKOE JBIKeHUE, nuddysus, ucrnapeHue,
KUIIEHUE W KOHJICHCAIIMS, TIJIaBJICHUE U KPUCTAIIM3alsl, HAPaBICHHOCTh
TEIUIONEPEAAYH, JJICKTPU3ALMS TEJ, SKBUNOTEHINAIBHOCTh IOBEPXHOCTHU
3apsIKEHHOTO MTPOBOJIHUKA;

MPOBOJAUTH UCCIICIOBAHUE 3aBUCUMOCTH OJHON (PU3NUYECKON BETMUUHBI OT
IpyroM C  HWCHOJIb30BAHHEM  IPSAMBIX  W3MEPEHUH, TIPU  OTOM
KOHCTPYUPOBATh YCTAHOBKY, (DHKCHPOBATh pE3yJbTAThl MOJTYYECHHOU
3aBUCUMOCTH (U3MYECKUX BEIMYUH B BHIE TpauKoB C YUETOM



aOCOJIOTHBIX MOIPEIIHOCTEN U3MEPEHUI, IENAaTh BBIBOIBI IO pPe3yJbTaTaM
UCCJIEI0BAHNUS;

IPOBOJUTH KOCBEHHBIE HM3MEpPEHHUs (PU3HUECKUX BEIHYUH, MPU HTOM
BbIOMpaTh ONTHUMAJIBHBIM METOJ| M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTEJBbHBIE IIOIPEIIHOCTH NPSIMBIX U KOCBEHHBIX U3MEPEHUI;
IPOBOJUTH ONBITHI MO MPOBEPKE MPEIOKEHHON TUIIOTE3bI: MJIAHUPOBATH
HKCIIEPUMEHT, COOMPATh IKCIIEPUMEHTAIIbHYIO YCTAHOBKY, aHAIM3UPOBATh
IIOJIyYEHHBIE PE3yNbTaThl M JENaTh BBIBOJ O CTaTyce IPEIIOKEHHOU
TUIIOTE3B;

co0ro1aTh mpaBuiia 0€30MacHOr0 Tpy/la IPU MPOBEAECHUHN HCCIIEI0BaHUN
B paMKax y4eOHOro OJKCIIEpUMEHTa, MpPaKTUKyMa M  y4eOHO-
WCCIIEOBATENIbCKOM M IPOEKTHOM JEATEIBHOCTH C HCIIOJIb30BAHUEM
U3MEPUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOro 000PYAOBAHNUS;

pemiaTh pacy€THBIE 3aJa4d C SBHO 3aJaHHOM M HESBHO 3aJJaHHOM
(u3MYEeCcKOl MOJENbI0: Ha OCHOBAHMM aHAIM3a YCJIOBHS OOOCHOBBIBATH
BBIOOp (u3MUEeCKON MOJENM, OTBeHaroued TpeOOBaHUSIM 3ajlauu,
OpUMEHATH  (OPMYJIbI, 3aKOHBI, 3aKOHOMEPHOCTH U  IOCTYJIAThI
¢uznyecKux TEOpUl NpH MCHOIB30BAaHUM MATEMaTHUYECKUX METOJIOB
peuieHus 3a1ad, MPOBOJNUTH pacyEThl HA OCHOBAHUM UMEIOIINXCS TaHHBIX,
aHANM3UPOBaTh pPE3ydbTaTbl M KOPPEKTUPOBATH METOJbl PEIICHHS C
y4ETOM MOJIYYEHHBIX PE3YyJIbTATOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHUs 3HaHUM u3
Pa3HbIX pa3leloB Kypca GU3MKH, a TAaKKE WHTErpalui 3HAaHUH U3 IPYTUX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IMKJIA: BBICTPAMBATH JIOTMYECKYIO
LEMOYKY pacCy>XJI€HUI ¢ OMOPOIl HAa U3yUYEHHbIE 3AKOHBI, 3aKOHOMEPHOCTH
U (U3NYECKUE SIBICHUS;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS Il OOBSICHEHHS OCHOBHBIX
IPUHLUIIOB PabOThl U3MEPUTENBHBIX NMPUOOPOB, TEXHUUYECKUX YCTPOUCTB
Y TEXHOJOTUYECKUX MPOLIECCOB;

NPUBOAUTH MPUMEPHl BKJIAJAa POCCUUCKMX M 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTUE HAyKHU, B OOBSCHEHUE IMPOIECCOB OKPYKAIOIIETO
MUpa, B pa3BUTUE TEXHUKU U TEXHOJIOTUM;

aHaJIM3UPOBATh M OLIEHUBATDH MOCIECTBUS OBITOBOM M MPOU3BOACTBEHHON
NeSATEIbHOCTH YEJOBEKa, CBA3AHHOM C (PU3MYECKUMHU NPOLEcCaMu, C
MO3UIINHI IKOJIOTUUECKON O€30MMaCHOCTH, MPEICTABICHUN O palliOHAILHOM
IPUPOAOIIOIB30BAHUN, & TAKKE PasyMHOM HCIIOIb30BAHUU JOCTH>KEHHIM
HAyKd W TEXHOJOTMW JUIsl JajJbHEHIIEro pa3BUTHA YEJIOBEYECKOIO
00I11eCTBa;



NPUMEHATH pa3jMyHble COCOO0Bl paboThl ¢ MH(pOpManuen (HU3HMUECKOro
COJEp)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJOTHIA, TIPU ATOM HCHOJIB30BaTh COBPEMEHHbIE MH()OPMAIIMOHHBIC
TEXHOJIOTUM MJI TIOMCKa, TEepepadOTKU U TPEAbSBICHUA Y4YeOHOW W
HAYYHO-TIONYJISIPHON MHPOPMALIUU, CTPYKTYPUPOBAHUS U MHTEPIPETALIUU
uHbOpMaIlMK, TOJNYYEHHOWM U3 Ppa3IUYHbIX HCTOYHHMKOB, KPUTHUYECKU
aHAIM3UpOBaTh  MOJy4aemMyl0  HMHQOpMAIMIO W  OLEHUBaTh €&
JOCTOBEPHOCTh KaK Ha OCHOBE HMMEIOIIUXCS 3HAHWI, TaK U Ha OCHOBE
aHaM3a UCTOYHUKA HH(pOpMaIuy;

IPOSIBIISITD OpTraHU3aIOHHbIE u MIO3HABaTEJbHbIC YMEHUS
CaMOCTOSITENIFHOTO ~ MPHOOPETEeHUsT HOBBIX 3HAHWKW B  Mpolecce
BBITIOJTHEHHSI IPOCKTHBIX U yUeOHO-MCCIIEI0BATENLCKUX padoT;

paboTaTh B TIpylle C MCIOJIHEHUEM pa3jIMYHbIX COLMAJIBHBIX pPOJEH,
IUTAHUPOBaTh pabOTy I'PyNIbl, PAMOHAIBHO PACIPEACIATh ACATEIbHOCTD
B HECTaHIAPTHBIX CUTYyaIllMsX, aJeKBAaTHO OIICHUBATh BKIJIAJ] KaXJOTO U3
YYaCTHUKOB TPYTIIHI B PEIICHHE PACCMATPUBAEMOM MTPOOIEMBI;

MPOSIBIISITE MOTUBAIUIO K OyayIiei mpohecCHuOHaTbHON ASITETbHOCTH TI0
CHELMATIBHOCTAM (PU3UKO-TEXHUUECKOTO IPOpUIIs.

K xoniy oOydenuss B Il kaacce npeaMeTHbIe pe3ysibTaThl Ha YIIyOJEHHOM
YPOBHE JIOJKHBI OTpaXXaTh CPOPMUPOBAHHOCTH Y 00YHAIONTUXCSI YMEHUIA:

MOHUMATh POJIb  (PU3MKH B  OKOHOMHYECKOH, TEXHOJIOTHYCCKOM,
COLIMAJIbHON M 3TUYECKOU cdepax NesTeTbHOCTH YeI0BEKa, POJib U MECTO
(GU3MKKM B COBPEMEHHON HAy4YyHOW KapTHHE MHpaA, POJb ACTPOHOMHUHU B
NPaKTUYECKOM JIESITEIbHOCTM YeJNOBE€Ka U JaJIbHEHIIeM Hay4HO-
TEXHUYECKOM Pa3BUTHH, 3HAYEHUE OIMCATEIbHOM, CUCTEMATU3UPYIOLIEH,
OOBSCHUTENFHON M TMPOTHOCTHYECKON (GyHKIMN (PU3ndeckoil Teopuu —
ANEKTPOJUHAMUKH, CIELHATIBHON TEOPUU OTHOCUTEIBHOCTH, KBAHTOBOM
bu3uKky, poib (puznyeckor Teopurn B (GOPMHUPOBAHUHU MPEACTABICHUI O
bu3nYecKoil KapTUHE MHUpPa, MeCTO (PU3MUYECKON KapTHUHBI MUpa B 00IIEM
Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJE;
pa3iauuaTh YCJIOBHUA NPUMEHHMOCTH Mojeied (u3nueckux Tela u
MPOLIECCOB  (SIBJICHMI): OJIHOPOJHOE DIIEKTPUUECKOE M  OJIHOPOJHOE
MarHuTHOE TOJIs, TApMOHUYECKUE KOJeOaHusl, MAaTEMaTUYECKUN MasiTHUK,
WJICAIBHBIN TPYXUHHBI MAasTHUK, TAPMOHUYECKUE BOJIHBI, WCAIBHBIN
KoJIe0aTeNbHBIN KOHTYD, TOHKas JIMH3a, MOJIeJIell aToMa, aTOMHOTO si/jpa U
KBaHTOBOM MOJIC/IM CBETA;

paznuyaTth ycioBHs (TpaHUlbl, 00JIACTM) MPUMEHUMOCTH (PUIUYECKHUX
3aKOHOB, TTOHMMAaTh BCEOOIIMI XapakTep (yHIaMEHTaJIbHbIX 3aKOHOB U
OrpaHUYEHHOCTD UCIIOJIb30BAHUS YACTHBIX 3aKOHOB;



aHAJTU3UPOBATh U OOBSICHATH AJIEKTPOMArHUTHBIE MPOLECCHl U SBJICHUS,
UCIIOJB3YSl OCHOBHBIE TIOJOKEHUSI M 3aKOHBI JJICKTPOJAMHAMUKH U
CHEUUATIBHOW  TEOPUM  OTHOCUTEIBHOCTH  (3aKOH  COXpaHEHHS
ANEKTPUYECKOro 3apsja, cwia Awmmepa, cwia JlopeHua, 3akoH
AIEKTPOMAarHUTHOM  WHAYKUWMH, TnpaBuio  Jlenma, cBsa3p  OJIC
CAMOMHIYKIIMM B DSJEMEHTE OJJICKTPUYECKOM IIEMU CO CKOPOCTHIO
W3MEHEHHUSI  CHUJIBI  TOKa,  TOCTYyJIaThl  CHEIUAJbHOH  TEOpUHU
OTHOCUTEIBHOCTH DUHINTENWHA);

aHAIM3UPOBATh U OOBSICHATH KBAHTOBBIEC MPOIECCHI U SBJICHUS, UCTIONb3YS
MOJIOKEHUSI  KBAaHTOBOM  (u3uku  (ypaBHEHHWE  ODHHINTEHHaA  Is
doTodpdexra, mnepBpli U BTOpoM mocTynarsl bopa, mnpuHOUI
COOTHOILIEHHsI HeomnpenenéHHocTel ['elizenOepra, 3aKOHBI COXpPaHEHUs
3apsiIOBOTO M MACCOBOTO YKCEN U DHEPTUM B SJIEPHBIX PEAKIUAX, 3aKOH
PaJIMOAKTUBHOTO pacmaia);

OMUCHIBATh (PU3NUECKUE TPOIECChl M SIBJICHUS, UCIOJB3YSl BEIUYUHBI:
HaMpsHKEHHOCTH AJIEKTPUYECKOTO MOJIsA, MOTEHIMAN YJIEKTPOCTaTUUECKOTO
MoJIsi, Pa3HOCTh IMOTEHIMAJIOB, DJICKTPOJBIDKYILAs CUJIA, WHIYKIUS
MAarHuTHOTO TMOJISl, MarHUTHBIM MOTOK, cuia AmIepa, WHIAYKTUBHOCTb,
ANEKTPOABMKYIIAS CUJIAa CAMOMHIYKIHMH, SHEPrus MArHUTHOTO MOJIS
MPOBOJAHUKA C TOKOM, PEIATUBUCTCKUNA HWMIYJIbC, IOJHAs DSHEPrus,
DHEPrusi TMOKOSI CBOOOJHOW YaCTHUIbI, SHEPruUs W UMIYJIbC (OTOoHA,
MacCOBO€ UHMCIIO U 3apAJl AlIpa, SHEPTHUSI CBA3U Spa;

OOBSCHATH  OCOOCHHOCTH  MPOTEKaHWA  (PU3NYECKUX  SIBIICHUMA:
AJIEKTPOMArHUTHAS UHYKIMS, CAMOMHIYKIUS, PE30HAHC, HHTep(epeHIns
BOJH, Audpakius, JUCIIepCUs, TIOJHOE BHYTPEHHEE OTpa)xeHue,
dbortoanekTpuueckuii 3¢dext (dhororddexrt), anpda- u Oera-pacmaabl
anep, raMMa-uslydeHue sjep, (pu3nyeckue MPUHIUIBI CIEKTPATBLHOTO
aHanu3a u padoThI Ja3epa;

OMPENENATh HAMPaBJICHUE WHAYKIMM MAarHUTHOTO TOJISI MPOBOJHUKA C
TOKOM, CHJIbI AMniepa u cuiibl JIopeHna;

CTPOUTH U300paKeHUE, CO3JaBaEMOE IJIOCKUM 3€PKajiOM, TOHKOU JIMH30M,
U PacCCUUTHIBATH €r0 XapaKTEPUCTUKH;

MPUMEHSTh OCHOBOIIOJIATralolMe ACTPOHOMUYECKUE TOHATHUSI, TEOPUU U
3aKOHBI JIJI1 aHajiu3a ¢ OOBSCHEHHS (UBUYECKUX  IPOIECCOB,
MPOUCXOAAIINX B 3BE3AaX, B 3BE3AHBIX CUCTEMAaxX, B MEKTaJaKTUUYECKOU
cpeje; ABMKEHUS HEOSCHBIX TeJl, IBOIONNH 3BE3/] U BeelleHHOIM;
MPOBOJUTh HCCIICIOBAHUE 3aBUCUMOCTEH (PU3NYECKHX BEJIMYUH C
UCIIOJB30BAaHUEM TMPSMBIX HW3MEPEHUW, MPU 3STOM KOHCTPYUPOBATH
YCTAHOBKY, (UKCUpOBaTh pe3yibTaThl MOJYYEHHOM  3aBUCHUMOCTHU



¢usznyeckux BEMMYMH B BHIE TIpapukoB C Y4ETOM aOCOIIOTHBIX
NOTPEIIHOCTe  M3MEPEHUH, JenaTb BBIBOJABI MO  pe3yjibTaraM
UCCIIEIOBAHMS,

IPOBOJNTH KOCBEHHBIE M3MEPEHUs (PU3MUECKUX BEIMYUH, MPU HTOM
BbIOMpaTh ONTHUMAJBHBIM METOJ M3MEpPEHUs, OLICHUBATh AOCONIOTHBIE U
OTHOCHUTENbHBIC MOTPEIIHOCTH MPSIMBIX U KOCBEHHBIX U3MEPEHHUI;
MPOBOAUTDH OMBITHI IO MPOBEPKE MPEITI0KEHHON THIOTE3bI: TUIAHUPOBATD
HKCIIEPUMEHT, COOMPATh FKCIIEPUMEHTAIIbHYIO YCTAaHOBKY, aHAJIU3UPOBATH
IIOJ[yUYEHHBIE PE3yJIbTaThl W JENaTh BBIBOJ O CTaTyce IpeIoKEHHOU
TUIIOTE3BI;

OTKCHIBAaTh METO/BI TIOTYUEHHUS HAYIHBIX aCTPOHOMHUYECKHUX 3HAHUH;
coOJiro1aTh paBuiia OE30MaCHOTO TPyJa MPU MPOBEACHUU UCCIICIOBAHUI
B paMKax ydeOHOro »JKCIHEpPUMEHTa, MpakTUKyma U  ydeOHo-
UCCIIEJOBATENbCKOM M IMPOEKTHOM JIE€ATEIbHOCTH C HCIIOJIb30BAHUEM
U3MEPUTEILHBIX YCTPOMCTB U 1a00paTOPHOro 000pyAOBaHUS;

pemarb pacy€THhIE 3aJayd C SBHO 3aJaHHOM M HESIBHO 3aJaHHOU
(¢u3MYeCcKOl MOJENbl0: HAa OCHOBAaHMM aHajiu3a YCJIOBHS BbIOMpATH
¢uznyeckue MOJENH, OTBEYarollue TPeOOBAHUAM 3aJaud, NPUMEHATH
(GopMyJibl, 3aKOHBI, 3aKOHOMEPHOCTH M MOCTYJAThl (PU3NUECKUX TEOpUH
OpU  WCIONB30BAHUM MAaTEMATUYECKUX METOJOB PpEUICHHS  3ajad,
IPOBOJNTH PAcu€Thl HA OCHOBAaHUHM MMEIOIINXCS TAaHHBIX, aHAJTM3UPOBAThH
pe3yNbTaThl U KOPPEKTHUPOBATh METObI PEIICHUS C YUETOM IMOIYUYEHHBIX
pe3yNbTaTOB;

pemath KayecTBEHHbIE 3a7aud, TpeOyrolue NPUMEHEHHUs 3HaHUM u3
pasHBIX pa3nenoB Kypca GU3MKH, a TAK)KE WHTErpallui 3HAHUHA U3 IPYTUX
NPEIMETOB E€CTECTBEHHO-HAYYHOTO IIMKJIA: BBICTPAMBATH JIOTHUECKYIO
LENOYKY pacCyKJIeHUI C OOPOH Ha N3yUYEeHHbIE 3aKOHbI, 3aKOHOMEPHOCTH
U (HU3UYECKUE SBICHUS;

UCTIONB30BaTh TEOPETUYECKHE 3HAHUS i1 OOBSICHEHHS OCHOBHBIX
MPUHIUATIOB PabOTHl U3MEPUTENBHBIX MPUOOPOB, TEXHUUECKUX YCTPOUCTB
Y TEXHOJIOTUYECKUX MPOIIECCOB;

OPUBOJUTH TNPUMEPHl BKJIaJa POCCHUMCKUX U 3apyOeXHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, B OOBSCHEHUE IMPOIIECCOB OKPYKAIOIIETO
MUpA, B Pa3BUTUE TEXHUKU U TEXHOJIOTHH;

aHAJIM3UPOBATh M OIICHUBATH MOCIEICTBUS OBITOBOM M TIPOU3BOACTBEHHON
JIESITEIbBHOCTH YeJIOBEKa, CBSA3aHHOM C (PU3MYECKHMH MpoLieccaMu, C
MO3UIMI 3KOJOTHYECKON O€30MacHOCTH, MPEACTABIECHUI O palliOHaILHOM
IPUPOJIOTIOIB30BAaHUH, & TAKXKE Pa3yMHOM HCIOJB30BaHUU JOCTHXKEHUN



HAyKd M TEXHOJOTMH JUIs JaJbHEUIIEr0 pa3BUTHUA YEIOBEYECKOTO
00I11eCTBa;

IPUMEHATH pa3jMyHble CIOCOOBI paboThl ¢ MH(pOpManuen (HU3NUECKOTro
COJEpP)KaHUSI C HCIOJIb30BAHUEM COBPEMEHHBIX HH(POPMAIIMOHHBIX
TEXHOJIOTMM, IPU 3TOM HCHOJIb30BaTh COBPEMEHHbBIE MH()OPMAIIMOHHBIE
TEXHOJOTHH JJii TIOMCKA, MepepadOTKU U TPEAbSBICHUA Y4YeOHOU u
HAYYHO-TIOMYJISIPHON HH(OpMAaLMK, CTPYKTYPUPOBAHUS U MHTEPIIPETALIUN
uHpOpMaIlMK, MOJYYEHHOM M3 pa3IUYHbIX MCTOYHHUKOB, KPUTUYECKU
aHAJIM3UpOBaTh  MOJy4YaeMyl0  HMHQOpMalMIO M  OLEHUBaTh €€
JIOCTOBEPHOCTh KaK Ha OCHOBE MMEIOUIMXCS 3HAHUM, TaK U HA OCHOBE
aHaJIM3a UICTOYHUKA HHPOpPMALIUU;

MPOSIBIISATH OpraHU3aIMOHHBIC " NO03HaBaTeNbHbIC YMEHHUS
CaMOCTOSITEILHOTO ~ MPHUOOPETEHUsT HOBBIX 3HAHUW B Ipolecce
BBITNIOJTHEHMSI IPOEKTHBIX U yUeOHO-UCCIEI0BATENLCKUX paboT;

paboTaTh B Tpynmne C HCIOJIHEHHEM pPa3MYHbIX COIMAIBHBIX POJEH,
IUIAaHUPOBATH PadOTy IPYMIbI, PALIMOHAIBLHO PACHPENEATh AeATENbHOCTD
B HECTaHJIAPTHBIX CUTYyAaIllMsX, aJeKBATHO OIICHUBATh BKJIAJ] KaXJOTO U3
YYaCTHUKOB T'PYMIIbI B pEUICHUE pacCMaTPpUBAEMOM MTPOOIIEMBI;

IPOSBIIATHE MOTUBALUIO K Oyaymied npohecCUuOHATBHON AESITEIbHOCTU 10
CIEHHUAIBHOCTAM (U3UKO-TEXHUYECKOTO poQus.






