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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma no ¢usnke 6a30BOro ypoBHs Ha YPOBHE CpeaHEro oouiero oopasoBanus paspaboraHa Ha OCHOBE
TIOJIOKEHUH U TpeOOBaHMIT K pe3yjbTaTaM OCBOCHHUSI OCHOBHOW 00pa3oBaTeNbHOM MPOrpaMMBbl, NPEICTABICHHBIX B
OI'OC COO, a Takxe ¢ y4étoM (enepaibHON pabodell MporpaMMbl BOCHHTAHMS M KOHLEIIMHU TPENoJaBaHus
yaebHOTO mpenmera «®Pu3mka» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit Penepamuyl, pearn3yrOIINX
OCHOBHBIE 00pa30BaTEIbHbBIC IPOTPAMMBEL.

ConeprkaHue MmporpaMMbl 10 (DU3MKE HANPABJICHO Ha (JOPMHUPOBAHHE €CTECTBEHHO-HAYYHOI KapTHHBI MUpa
obygaromuxcs 10-11 xkmaccoB npm oO0ydeHHH wux ¢u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JeSITeTbHOCTHOTO Tonxoxa. I[IporpamMma mo ¢usuke coorBercTByeT TpeboBanmsM ®I'OC COO k mmaHHpyEeMBIM
JMYHOCTHBIM, TPEIMETHBIM W METAIlPEJAMETHBIM pe3yjbTaTaM OOYUYeHHMs, a TAK)KE YUYHMTHIBAET HEOOXOJMMOCTh
peanu3alii MEXIPEIMETHBIX CBs3ell (HM3MKH C €CTECTBEHHO-HAyYHBIMH Y4YeOHBIMHM mpeaMeTramu. B Helt
OTIPEICTIAIOTCSl OCHOBHBIC II€JIM W3y4eHUs (DU3MKM Ha YpPOBHE CpeaHero oolmiero oOpa3oBaHus, IUIAHHPYEMbIE
Pe3yJIbTaThl OCBOEHHS Kypca (DM3HMKHU: JINYHOCTHBIE, METANPEAMETHBIE, IPEAMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢u3nke BKIIOYALT:

® IUIAHUPYEMBIE pe3yJbTaThl OCBOCHHUS Kypca (U3MKH Ha 0a30BOM YpOBHE, B TOM YHCJIE MPEAMETHBIC

Pe3yJIbTaTHI IO TOJaM O0YUCHHS;

e cozepkaHue yueOHOro npeamera «Pu3uKa» Mo roxam 00yIeHUs.

®dusnka Kak Hayka o HamOoJyiee OOIIMX 3aKOHAaX NPHPOABI, BBICTYNAas B KadecTBE y4eOHOTo NpeaMeTa B
IIKOJIC, BHOCUT CYIIECTBEHHBII BKJIaJ B CHCTEMY 3HaHHHA 00 okpyxatomem mupe. LIIkombHBIM Kypc (QHU3NKH —
CHCTEMOOOPAa3yIOIUHA Il eCTECTBEHHO-HAYYHBIX YYEOHBIX HPEIMETOB, NMOCKOJIbKY (DPM3MUECKHE 3aKOHBI JISKAT B
OCHOBE IIPOIIECCOB W SBICHHUN, HM3YYaeMBIX XUMHEH, OWONOTHeH, (U3MUecKoil reorpaduell M acTpOHOMHEH.
Hcnonb3oBaHKue M aKTHBHOE NPUMEHEHUE (DU3UUECKUX 3HAHMU ONpENeNsieT XapakTep M pa3BHTHE Pa3zHOOOpa3HBIX
TEXHOJIOTHH B cepe dHEPreTHKH, TPAHCIIOPTa, OCBOCHUsSI KOCMOCA, TIOJIyYSHHUs] HOBBIX MaTepUalioB C 3aJlaHHBIMHU
CBOMCTBAMH M Jpyrux. M3ydeHue (U3UKM BHOCHT OCHOBHOH BKJIaa B (OPMHUPOBAHHE €CTECTBEHHO-HAYYHOMN
KapTHUHBI MUpa 00y4arouuxcs, B JOPMUPOBAHHE YMEHHH MPUMEHSATh HAYYHBIH METO]] MO3HAHUS MPU BBIIOJIHEHUN
MMM Y4€OHBIX UCCIIEJOBAHHH.

B ocHOBY Kypca (pM3UKH AT YPOBHS CpeIHEro o0IIero o0pa3oBaHus IOJIOKEH Psit HACH, KOTOPBIC MOXHO
paccMarpuBaTh KakK MPHUHIMIIB €TO TIOCTPOCHUSL.

Hoes yenocmmocmu. B COOTBETCTBHM € HEH Kypc SIBISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COJICPKUT
MaTtepual U3 BCEX pa3/iesioB (PU3HMKH, BKIIOYAET KaK BOIPOCH! KIIACCHIECKOH, TaK ¥ COBPEMEHHON (PH3HKH.

Hoesn ecenepanusayuu. B cooTBeTCTBMM C Hell MaTepwan Kypca (QHU3MKH OOBEIMHEH BOKPYT (pr3nmueckux
Teopuil. Benymum B Kypce sBiseTcs GpopMHpOBaHKE TPEICTABICHUH O CTPYKTYPHBIX YPOBHAX MATCPHH, BEIIECTBE
U T0JIE.

Hoes eymanumapusayuu. EE peanusanus HpeanojaraeT HCHOIb30BAHUE TyMaHUTapHOIO IIOTEHIMana
(u3nyeckoil Hayku, OCMBICIICHME CBS3M pa3BUTUs (HU3MKM C pa3BUTHEM OOLIeCTBa, a TaKke ¢
MHPOBO33PEHUYECKUMH, HPAaBCTBEHHBIMH U 3KOJIOTMYECKUMHU MpoOIeMaMu.

Hoes npuxaaonoti uanpasenennocmu. Kypc Qu3MKH mpenamnoyiaraeéT 3HAKOMCTBO C IMUPOKUM KPYTrOM
TEXHUYECKUX U TEXHOJIOTUIECKUX NMPHUIIOKEHUN U3yUSHHBIX TEOPUH U 3aKOHOB.

Hoes sKxonocuzayuu peamu3yeTcsi TOCPEACTBOM BBEJICHUS JIIEMEHTOB COAEPXKAaHUS, ITOCBSAIMIEHHBIX
9KOJIOTMYECKUM IpoOiieMaM COBPEMEHHOCTH, KOTOpBIE CBS3aHBI C Pa3BUTHEM TEXHWKH W TEXHOJOTHH, a TakkKe
o0CyXIeHus po0IIeM paMoHaILHOTO IPUPOJONOIB30BaHNUS U IKOJIOTHYECKOH 6€3011acHOCTH.

Crep)XHEBBIMM 3JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpPEIHEro oOmero oOpa3oBaHUS SIBISIOTCS
¢usmueckne Teopun ((HOPMHUPOBAHUE IIPEIACTABICHUH O CTPYKType IOCTPOCHHS (U3MUYECKOH TEOpHH, pOJH
(hyHIaMEHTAJIBHBIX 3aKOHOB M IIPUHIMIIOB B COBPEMEHHBIX NMPEJCTABICHUIX O IPUPOJE, IPAHUIAX IPUMEHUMOCTH
TEOPH, AJIs1 ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U IIPOIIECCOB).

CHCTeMHO-eSTeIbHOCTHRIM TOAX0J B Kypce (DM3MKM peanu3yercss Mpexae BCero 3a CYéT OpraHu3aluu
IKCIIEPUMEHTAJIbHON JAesATeNbHOCTH oOyuaroniuxcs. [ 6a3oBoro ypoBHs Kypca (M3MKH — 3TO HCIOJIb30BaHHE
cucTeMbl (PPOHTANBHBIX KPATKOBPEMEHHBIX 3KCHEPHMEHTOB M Ja0OPaTOPHBIX PadOT, KOTOpbIE B MPOrpaMMe Io
¢u3nke oOBeIMHEHBI B OOIIMHA CIMCOK YYEHHYECKHX MpaKTHUeCKuX pabotT. BriieneHne B yKazaHHOM IepedHe
71a00paTOpHBIX PabOT, MPOBOAMMBIX JUUIS KOHTPOJS M OLEHKH, OCYIIECTBISIETCS YYacCTHHKAaMM 0Opa3oBaTebHOTO
nporecca UCXOosl U3 0COOSHHOCTEH IUTAHMPOBAHMS M OCHAIleHMs1 KabuHeta (usuku. [Ipu sToM obecreunBaeTcs
OBJIaJieHNEe OOYYAIOIIMMHKCS YMEHHSMH MPOBOANTH KOCBEHHBIE M3MEPEHMs, HCCIECJOBAHMUS 3aBHCHUMOCTEH
(bM3MYECKHUX BEINYMH U IIOCTAHOBKY OIBITOB IO NMPOBEPKE MPEIOKEHHBIX THIIOTES.

Bospiioe BHUMaHuWe yAemsieTcsl PelIeHHI0 pacyE€THBIX M KaueCTBEHHBIX 3aaad. [Ipu 3ToM Juis pacdéTHBIX
33724 MPUOPHUTETOM SBJISIOTCS 33Ja4d C SIBHO 33/IaHHOM (DPM3MUYECKOH MOJENbio, IO3BOJISIONINE IPHUMEHSThH
M3ydeHHbIE 3aKOHBI W 3aKOHOMEPHOCTH KaK M3 OJHOTO paslesia Kypca, TaK W HHTETPHPYS 3HAHHUSA M3 Pa3HbBIX
pa3zmenoB. [[11 KauecTBEHHBIX 3a7a4 NMPHOPUTETOM SABISIOTCS 3aJaHHS Ha OOBSICHEHHE MPOTEKaHHSA (H3MYECKUX
SBIICHUH W IIPOIIECCOB B OKPY’KAIOIICH KU3HH, TpeOyromue BbI0opa GU3NIECKON MOAETH ISl CUTyallluy MPaKTHKO-
OPHEHTHPOBAHHOTO XapakTepa.



B coorBerctBun ¢ tpeboBanmsamMu ®I'OC COO k MaTepHalbHO-TEXHUYECKOMY OOECIEeYeHHI0 Y4eOHOTro
npouecca 0a3oBBIM ypoBeHb Kypca (M3MKH Ha ypOBHE CpelHero ooOmiero oOpa3oBaHUS NOJDKEH H3y4aThCs B
YCIIOBUSIX IIPEIMETHOTO KabnuHeTa (PM3UKM WIN B YCIOBHUSIX MHTETPUPOBAHHOTO KaOWHETa IMPEIMETOB €CTECTBEHHO-
Hay4HOTro IMKJIa. B kabuHere (u3nku NOIKHO OBITH HE0OX0MMMOE 1abopaTopHOe 000PYAOBaHUE JUISl BHITIOJHEHHS
YKa3aHHBIX B IPOrpaMMe 1o (pU3MKe YISHHYECKHX MPAKTHYECKUX PabOT U JEMOHCTPAlMOHHOE 000pyI0BaHuUE.
JleMoHCTpanmoHHOE 00OpynoBaHHE (HOPMHUPYETCS B COOTBETCTBUM C NPHHIUIIOM MHHHMAJIbHON
JOCTaTOYHOCTH M 00ECIIeUNBAET MMOCTAHOBKY IIEPEUHCICHHBIX B IpOrpaMMe Mo (HM3HUKE KIFOYEBBIX IEMOHCTPALUii
JUIL WCCIICNOBAaHUS W3YyYaeMBIX SBICHHH M TIPOLECCOB, 3MIMPHYECKHX U (yHIAMEHTANbHBIX 3aKOHOB, HX
TEXHHYECKUX IPUMEHEHUI.
JlabopaTopHOE 000PYHOBaHKE IS YYCHHUECKUX NMPAKTHISCKUX PaboT GOpMHPYETCS B BHIE TEMATHIECKUX
KOMIUIEKTOB M OOECIIEUYMBAETCS B pacyéTe OAHOTO KOMIUIEKTa Ha JIBYX OoOydarommuxcs. TeMaTHIecKne KOMIIEKTHI
71a00paTOpHOro O00OPYNOBaHUS JIOJDKHBI OBITh TMOCTPOSHBI Ha KOMIUIEKCHOM HCIIOJIb30BaHUM aHAJOTOBBIX M
1 pOBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX N3MEPUTENBHBIX CUCTEM B BHJE U(POBBIX 1a00paTOPHii.
OCHOBHBIMU LIEJISIMH U3y4eHUS (PU3UKH B 00ILIEM 00pa30BaHUU SIBISIOTCS:
e (opMHpOBaHHE MHTEPECA U CTPEMJICHUS O0YYaIOMINXCSl K HAYYHOMY M3YUYECHHUIO NPUPOJIBI, Pa3BUTHE HX
MHTEJUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE TPEACTaBICHWH O HAYYHOM METOJEC MO3HaHMA W (OPMUPOBAHUE HCCIEAOBATEIBCKOTO
OTHOIIEHHS K OKPY’KaIOIIIM SIBJICHHSM;

e ($opMHpOBaHHE HAYyYHOTO MHPOBO33PEHHS KaK pE3ysibTaTa M3YyUCHHS OCHOB CTPOCHHUS MATEpUH H
(yHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (opMHpOBaHHE YMEHHUI OOBSCHATH SBICHHUS C HCIOJIb30BAaHMEM (GH3MUYECKUX 3HAHHM M HAaydHBIX
JIOKa3aTENbCTB;

e  (opMHpOBaHUE NPEICTABICHUH O PO (GU3UKU JUIS PA3BUTHS IPYTUX €CTECTBEHHBIX HayK, TEXHUKH M
TEXHOJIOTHH.

JlocTibkeHne 3THX Iieleil oOecreuuBaeTcs pELICHHEM CIEAYIOIMX 3aJad B Ipollecce HM3ydeHUs Kypca
(u3MKK Ha ypOBHE CpeiHero o01ero 00pa3oBaHus:

e  TpUOOpEeTeHHE CUCTEMBI 3HaHUI 00 00IUX (HU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUSX, BKIIIOYAs

MEXaHUKY, MOJICKYIISIPHYIO (PHU3HKY, 37€KTPOANHAMUKY, KBAHTOBYIO (DM3HUKY M 3JIEMEHTHI acTPOPHU3HKY;
e (dopMHpOBaHHE YMEHUI NMPUMEHATH TEOPETHUCCKHUE 3HAHUS A OOBACHEHHS (HU3MUIECKUX SBICHUI B
NPUPOJE U JUIS IPUHATHS NPAKTHIECKUX PEIICHNH B IOBCETHEBHON JKU3HM;

e OCBOGHHE CHOCOOOB pEIICHHS Pa3IMYHBIX 3a/Jad C SBHO 3aJaHHOW (M3MUECKON MOAENBIO, 3ajad,
MOAPa3yMEBAIOIINX CAMOCTOSATENBHOE CO3JaHNe (PU3MUECKOI MOJIETH, aJeKBAaTHON YCIOBHUSM 331a4H;

e TOHMMaHHEe (U3MUYECKHX OCHOB M NPHHIMIIOB JEUCTBHUSA TEXHUYECKUX YCTPOMCTB M TEXHOJIOTHYECKHX
MPOIIECCOB, UX BIMAHUS HAa OKPY’KAIOIIYIO CPEay;

e  OBJIAJICHHE METOJaMM CaMOCTOSITEIHHOTO IUTAHUPOBAHMSA M MPOBENEHHUS (U3NYIECKUX IKCIEPHUMEHTOB,

aHaJIM3a ¥ MHTepIpeTaluu HHQOpMaLuK, ONpe/iesieHHs JOCTOBEPHOCTH MOyYSHHOT'O pe3yJiibTara;

®  CO3/1aHME YCJIOBUH AJI pa3BUTHUSL YMEHUN MTPOEKTHO-UCCIIEI0BATENIbCKOM, TBOPUYECKON JEATEIbHOCTH.

Ha uzyuenue ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE cpesiHero o0liero oopasoBanusi oTBoAUTCS 136 yacos:
B 10 kmacce — 68 yacoB (2 yaca B Hejeno), B 11 kitacce — 68 yacoB (2 yaca B HEJIGIIO).

[Ipennaraemslii B mporpamMme 1o (U3MKEe NepedeHb JabOpaTOpHBIX M TNPAKTHYECKHX pPabOT sBIsieTCS
PEKOMEHIOBaHHBIM, YUYHUTENb JejlaeT BBIOOp NpOBEAEHHs J1abOpaTOPHBIX pabOoT W  OMBITOB C  Y4ETOM
VH/IMBHYaJIbHBIX 0COOEHHOCTEH 00yJatomuxcs.



COJAEP KAHUE OBYYEHUA

(mpaKkTH4YecKas 4acTh y4e0OHOI0 cofep:KaHUs MPeAMeTa YCHIIeHA MaTepHAJIbHO-TeXHUYecKkoil 6a30ii meHTpa

«Touka pocta», HCHOJIBL3yeMOro AJs peaju3anuu 00pa3oBaTelbHbIX MPOrPaMM B paMKaxX NpenoJaBaHHUsA
(pusuxn)

10 KJIIACC

Pasnen 1. Pu3uka U MeTOAbI HAYYHOI'O NIO3HAHUS
Omuka — Hayka O mpupoae. Haydrsle MeTOABI MO3HAHUS OKpYy’Karomero Mupa. Poms skcnepuMeHTa U
TEOPHH B IPOIIECCe MMO3HAHUS PUPOIBL. DKCIICPUMEHT B (DU3UKE.
MonenupoBanue (GU3NIESCKUX SBICHUN U mporeccoB. Hayunpie runote3sl. Ousnyeckue 3aKOHBI U TCOPHH.
I'panuibl IPUMEHUMOCTH (PU3MYCCKHUX 3aKOHOB. [IpHHITUIT COOTBETCTBUS.

Poms m mecto ¢u3uku B (OPMUPOBAHMM COBPEMEHHOW HAy4YHOW KapTHHBI MHpa, B IPAKTHYECKOMH
JIeSITeIbHOCTH JIIOJEH.

Jlemoncmpayuu (c ucnonvzoganuem obopyoosanus « Touka pocmay)
AHAJIOTrOBBIC H ITU(PPOBBIC H3MEPUTEIBHBIC TPUOOPHI, KOMITLIOTCPHBIC TATUUKH.

Paznen 2. Mexanuka
Tema 1. Kunemamuxa

Mexanunueckoe nBukeHue. OTHOCUTENBLHOCTh MEXaHUUYECKOTO ABMKeHUs. Cuctema otcuéra. Tpaekropus.

ITepemerienue, cKOpocTh (CpemHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MAaTEPHANEHOW TOUYKH,
UX MPOEKIIMH Ha OCH CHUCTeMBI KoopauHatT. CllojkeHue MepeMeIleHIH U CI0KeHHe CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSIMOJMHEHHOE JBIKCHHE. [ paduku 3aBUCHUMOCTH KOOPIMHAT,
CKOPOCTH, YCKOPEHHS, yTH U TIIepeMEIICHUs MaTepUalbHOM TOUKH OT BPEMEHH.

CBoOonHOoe majieHne. Y CKopeHne cBOOOIHOTO MaCHUS.

KpuBonuneiinoe apmxenue. [[BmkeHne MaTepUaNIbHON TOUKH IO OKPYKHOCTH C MOCTOSIHHOW TIO MOJYITIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHAas ckopocth. [lepmom m gactota obOpameHus. LleHTpocTpeMuTenbHOE
YCKOpPEHHE.

TexHNYeCKHE yCTPOMCTBA M IPAKTHYECKOE NPHUMEHEHHE: CIHIOMETp, ABWXKEHHE CHAps/IOB, IEMHBIC U
peMEHHBIE TIepeaatH.

Hemoncmpayuu (c ucnonvsosanuem obopyoosanus « Touka pocmay)

Moypenb cHCTeMBI 0TCUETA, HILTIOCTPALU KHHEMATHYSCKUX XapaKTePUCTUK JIBHKCHHS.

[TpeoOpa3oBaHKe IBUKEHHH C UCTIOIB30BAaHUEM ITPOCTHIX MEXAHU3MOB.

[TaneHue Ten B BO3AyXe U B pa3peKEHHOM IPOCTPAHCTBE.

HaGumonenue aBrxkeHus Tena, OpOIIEHHOTO 110/ YIJIOM K TOPU30HTY M TOPU30HTAJIBHO.

W3MepeHne ycKOpeHHs: CBOOOIHOTO ITaAeHHUS.

Harmpagienue ckopoCcTu MpH ABUKEHHH 10 OKPY>KHOCTH.

Yuenuuecxuil sxcnepumenm, nabopamopnuvie pabomul

W3yveHre HepaBHOMEPHOTO JBHIKCHHMS C LICJIBIO ONPEIeNICHUsI MTHOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOLICHHS MEXAY HyTSAMH, NPOWACHHBIMH TEIOM 3a IIOCIEAOBATEIbHbIC DaBHBIC
NPOMEKYTKH BPEMEHH NPH PAaBHOYCKOPEHHOM JBW)KCHUH C HA4aJIbHON CKOPOCTHIO, paBHOM HYIIIO.

V3yveHne qBIKEHHS MIapUKa B BSI3KOI )KUIKOCTH.

Wzyuenne nBrkeHns Tesa, OpOIIEHHOTO TOPU30HTAIBHO.
Tema 2. /lunamuka
ITpunuun otHocutensHocTy ["anunes. Ilepselii 3akoH HetoToHa. MIHEpIMabHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. IlpuHnun cynepnosuiinu cwi. BTopoii 3akoH HproTOHa Al MarepuanbHON TOYKH.
Tperuii 3akoH HproTOHA [UIs1 MATEPUAIIBHBIX TOUYEK.

3akoH BcemMupHoro TsaroreHusi. Cuna Tsxectr. [lepBas kocMuyeckasi CKOPOCTb.
Cuna ynpyroctu. 3akoH ['yka. Bec Tena.
Tpenne. Bunel Ttpenust (moxosi, ckoibxeHusi, kadeHus). Cuma tpenus. Cyxoe Tpenue. Cuia TpeHUs

CKOJIBXKCHHUA U CHUJIa TPCHUS ITOKOA. KOS(b(bI/IIII/ICHT TPpCHHUA. Cuna COIIPOTUBJICHUS IIPHU ABWKXCHUU TEJIa B ) KUJIKOCTHU
WJIK Tras3e.

HOCTyHaTeJ’ILHOC 1 BpallaTeJIbHOC ABUIKCHHUE a0COIIIOTHO TBépﬂOFO TCia.
MoMeHT CHIIBI OTHOCHTEIBHO OCH BpalicHus. IInedo cuiel. YcmoBus paBHOBECHUA TBépHOFO TCla.

Texunueckue YCTpOﬁCTBa U TPAKTUYCCKOC TMPUMCEHCHHC: MNOAUIUITHUKH, JABUIKCHHUC HCKYCCTBECHHBIX
CITYTHHUKOB.

Jlemoncmpayuu (c ucnonvzosanuem obopyoosanus « Touxa pocmay)

SIB€eHME MHEPLIMU.
CpaBHEHHE MacC B3aUMOACHCTBYIONTNX TEI.
Bropoii 3akon HeloTona.



W3mepenue cui.

CrnoxeHue cui.

3aBUCHMOCTbD CHJIBI YIPYTOCTH OT JiehOpMaLiH.

Hesecomocts. Bec Tena npu ycKOpeHHOM HOABEME U NaJleHUH.

CpaBHEHUE CUJ TPEHUS MOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBeCHs TBEPAOTO Tena. Bunbl paBHOBECHSL.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

W3ydenne qBmkeHUs OpyCKa 110 HAKJIOHHON TTOCKOCTH.

HccnenoBaHne 3aBHCHMOCTH CHJI YNPYTOCTH, BO3HHKAIOUIMX B IIPYKHHE M PE3MHOBOM OOpasie, OT HX
nedopManum.

HccnenoBanue ycinoBuil paBHOBECHS TBEPAOIO TENA, UMEIOLIETO OCh BpPAILLEHUS.

Tema 3. 3akonsl coxpanenus ¢ Mexanuxe

MMmnynsc MaTepuanbHOW TOUKM (Tena), CUCTEMBbl MaTe€pHaJbHBIX TOYEK. MIMIyIbC CUIBI U H3MEHEHUE
UMIIyJbca Tela. 3aKOH COXPAHEHUs UMITyJIbca. PeakTUBHOE JIBIKEHHE.

Pabora cuibl. MOITHOCTH CHITBIL.

Kunernueckast sHeprus MarepuanbHoi Toukn. Teopema 00 M3MEHEHUH KHHETHYECKOI SHEPrHH.

[Norenumanbuas sHeprus. [loTeHIManpHast SHEPTHs yHOpyro neGopMUpOBaHHOW NpyxuHBI. [ToTeHIaIpHas
SHEprus Tena BOJIM3H MOBEPXHOCTH 3EMITH.

[loTreHnmanbHble ¥ HEMOTCHIUANbHBIE CHIBL. CBs3b PaOOTHl HEMOTEHIHMAIBHBIX CHJI C H3MEHEHHEM
MEXaHUYECKON SHEPTUH CUCTEMBbI Tell. 3aKOH COXPAHEHHS MEXaHMUECKOI SHEPTHH.

Yupyrue u Heynpyrue CTOIKHOBEHUSI.

TexHndeckue yCTpoiicTBa W MPAaKTHYECKOE INPHMEHEHHE: BOAOMET, KOIEp, NPYKUHHBIH MHCTONET,
JIBIDKEHHUE PaKeT.

Jlemoncmpayuu (¢ ucnonvzosanuem obopyoosanus « Touxa pocmay)

3aK0H COXpaHEHHUs UMITYJIbCa.

PeaxTuBHOE IBUKEHUE.

Ilepexox moTeHIMAIBHOM SHEPTUH B KWHETUYECKYIO 1 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomoi

W3yueHne abCcoMOTHO HEYNPYTOTO yaapa ¢ IMOMOIIBIO BYX OJUHAKOBBIX HUTSHBIX MasiTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ M3MEHEHNEM MEXaHWYECKOW 3HEPIUH Teja Ha MPUMEpE PaCTKCHUS
PE3UHOBOTO KIyTa.

Pazgen 3. MoJiekyasipHas pu3uKa H TEPMOAMHAMHUKA

Tema 1. Octogvl MONEKYNAPHO-KUHEMUUECKOT MeopuU

OCHOBHBIE TOJIOXKEHHS MOJIEKYJISIPHO-KMHETHUECKOW TEOPHHM M HX ONBITHOE 00OCHOBaHHE. bpoyHOBckoe
nBikenue. Jnbdysus. Xapakrep IBIKEHUS M B3aUMOJCHCTBHUS YacTHIl BellecTBa. MOJENN CTPOCHUs Ia3oB,
JKUJIKOCTEH U TBEPIBIX TEJ M 00BSICHEHUE CBOICTB BEIIECTBA HA OCHOBE 3THX MoJelieit. Macca u pa3Mepbl MOJICKYJI.
KomuuectBo Bemecta. [locrosinnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ nusmepenue. lllkana remmeparyp Llenscust.

Monenp mpeansHoro rasza. OCHOBHOE ypaBHEHHE MOJIEKYIIPHO-KMHETHYECKONW TEOPHH HJIEalbHOTO Tasa.
AbGcomroTHas TeMIiepaTypa Kak Mepa cpeJHell KHHEeTHYeCKOW 3HEepIHH TEIUIOBOTO ABMKEHHs YacTHIl rasza. lllkama
temreparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenpaeneeBa—Knaneiipona. 3akon Jansrona. M3onpouecch B
U/IealIbHOM T'a3e C ITOCTOSHHBIM KOJIMUECTBOM BemecTBa. I'paduueckoe mpencraBieHre M30IPOLECCOB: H30TEPMa,
n30Xxopa, nzobdapa.

TexHnueckue ycTpoHCTBa U MPAKTHUECKOE MPUMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu (¢ ucnonvzosanuem obopyoosanus « Touxa pocmay)

OnbIThl, JIOKa3bIBAIOIIME JUCKPETHOE CTpPOEHHME BellecTBa, (oTorpaduu MOJIEKY OpraHHYeCKHX
COEMHEHUI.

OnbITel 10 UGG Y3UH KUIKOCTEH U T'a30B.

Monens 6pOyHOBCKOTO ABHKEHHUSL.

Monens omnblita IllTepHa.

OnBITHI, TOKAa3BIBAIOIIHE CYIIECTBOBAHHAE MEXKMOJICKYIISIPHOT'O B3aUMOICHCTBUSL.

Moiens, HILTIOCTPUPYIOIIAs MPUPOAY IABJICHUS ra3a Ha CTCHKH COCYIa.

OMBIThI, HIUTIOCTPUPYIOIUE YPAaBHEHHE COCTOSIHUSI UACAIBHOTO ra3a, H30IPOLECCHI.

Yuenuuecxuii sxcnepumenm, arabopamophuvie pabomoi

Omnpejenenne Macchl BO3yXa B KJIACCHOW KOMHATE Ha OCHOBE M3MepeHHH 00bEMa KOMHATBI, TaBJICHUS U
TEMIIEPATYPhI BO3/1yXa B HEW.

HccnenoBaHue 3aBUCUMOCTH MEXK/Y TapaMeTpaMu COCTOSHHS Pa3pEeIKEHHOr0 rasa.

Tema 2. Ocnosvt mepmoouHamuKu



TepmonnHamuueckass cucTeMa. BHYTpeHHSs JHEprus TEPMOAMHAMHYECKOH CHUCTEMBI M CIIOCOOBI €€
n3MeHeHus. KosimuecTBo TemioTsl M paboTa. BHyTpeHHsE sHeprus OJHOaTOMHOTO HJCalIbHOrO rasa. Buabl
TEIUIONEpe aun: TENJIONPOBOJHOCTb, KOHBEKIMS, W3IydeHUe. YaenbHas TEeIIOEMKOCTh BemecTBa. KommdecTBo
TEIUIOTHI IIPU TeIIonepesaye.

[lonsiTue 00 agmabatHoM mporecce. IlepBblii 3aKOH TEepMOIMHAMMKU. [IpuMeHEHHE IepBOro 3aKoHa
TEpMOIMHAMUKH K n3omnponeccaM. [ padgudeckast nHTEpIIpeTanus paboTHI ras3a.

Bropoii 3akon TepmoanHamMuki. HeoOpaTHMOCTh IpOIIeCCOB B IPUPOJIE.

TermmoBeie MamuHEL. [IpUHIMIB AEHCTBHA TEIDIOBHIX MamuH. [IpeoOpa3oBaHUsI >HEPTUH B TEIUIOBBIX
MammHax. Koa¢gumnuent noxesnoro aeficteus teruroBoit MamuHbl. [{ukn Kaprao u ero xoadduimerT moaesHoro
JEUCTBHA. DKOJOTHUECKHE TPOOIEMBI TETIIO3HEPT €THKH.

TexHn4eckue yCTpoicTBa M NPAKTUUECKOE MPUMEHEHHE: ABUTATEIh BHYTPEHHETO CrOpaHMs, OBITOBOM
XOJOAUIbHUK, KOHIUIOHED.

Hemoncmpayuu (c ucnonvsosanuem obopyoosanus « Touxa pocmay)

V3MeHeHre BHYTpEHHEIl SHEpruHM Tella TPH COBEPLUICHWH palbOThI: BBUIET NPOOKH W3 OYTBUIKM 1101
JISWCTBHEM C)KaTOTo BO3/yXa, HarpeBaHue 3(upa B JIATYHHOH TpYOKe IMyTEM TpeHUs (BUICOJCMOHCTpALHS).

V3MeHeHne BHYTPEHHEH 3HEPTHHN (TEMIIEpaTyphl) Tela IIPU TEIUIoNepeiaye.

OmnpIT 110 agrabaTHOMY PaCIIMPEHUIO BO3IyXa (OIBIT C BO3ILYITHBIM OTHHBOM).

Monenu mapoBoii TypOUHBI, ABUTATENs BHYTPEHHETO CTOPAHNS, PEAKTUBHOTO ABHTATENS.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

W3mepenne ynenpHOH TeTII0EMKOCTH.

Tema 3. Azpezammnvie cocmoanun eeujecmea. Dazosvie nepexoovl

[TapooOpa3oBanue u KoHAcHcanus. lMcmapeHue W KumeHue. AOCONIOTHAasE M OTHOCUTEIbHAsS BIAXKHOCTH
Bo3nyxa. HachlmeHHbI map. YienbHas TemIoTa HapooOpa3oBaHHs. 3aBUCHMOCTb TEMIIEpATypbl KHIICHHS OT
JIaBJICHUS.

Teépmoe Tteno. Kpucrammudeckue u amopdHbie Tela. AHU30TPONUS CBOWCTB KpUCTauioB. JKumkue
kpuctasl. CoBpeMeHHBIe Marepuaibl. [lnaBieHMe W KpuUCTaUIM3alUs. YAedbHas TemoTa IJIaBJICHHS.
CyOnumarusi.

YpaBHEHHE TEIUIOBOTO OajaHca.

TexHn4eckne YCTPOWCTBA M NPAKTHIECKOE INPHMEHEHHE: TUTPOMETP M ICHXPOMETP, KaJOPHMETP,
TEXHOJIOTHH HOIyYCHUSI COBPEMEHHBIX MaTEPHAIOB, B TOM YHCIIC HAHOMAaTEPHAJIOB, 1 HAHOTEXHOJIOTHH.

Jlemoncmpayuu (c ucnoavsosanuem obopyoosanus « Touka pocmay)

CBolicTBa HACHIIIICHHBIX MAPOB.

Kuneunne IpyU MTOHMKCHHOM JIaBJICHUU.

CniocoObl U3MepeHus BIaXKHOCTH.

Habnronenue HarpeBaHus U MJIABJIEHUS KPUCTAJUINYECKOTO BEIECTBA.
JleMoHCcTpanysi KpUCTalIOB.

Yuenuuecxuii sxcnepumenm, nabopamopuuie pabomoi

H3MmepeHne 0THOCUTENBHOI BIAXKHOCTH BO3TyXa.

Pasnea 4. duexkTpoamHammuka

Tema 1. dnexkmpocmamuka

OnexTpuszanus Tel. DIeKTpUUECKui 3apsia. JIBa BUa AIIEKTpUYECKUX 3apsAaoB. [IpOBOTHUKY, AUINEKTPUKH
U TIOJIYTIPOBOAHMKH. 3aKOH COXPAaHEHUS 3JIEKTPUIECKOTO 3apsa.

Bzaumoneticteue 3apspoB. 3akoH Kysnona. TodeuHbld 3ieKTpUYECKWH 3apsii. DIEKTPUUECKOE TOJe.
Hanpspk€HHOCTB 2eKTpUdecKoro noiid. [IpuHmmn cynepno3unuu 3J1eKTpU4ecKuX nosied. JIMHUKM HanpspkEHHOCTH
IIEKTPUYECKOTO TTOJIS.

Pabora cun anekrpoctarndeckoro noist. [lorennuan. PazHocTs nmoteHnuanoB. [IpoBOTHUKY U JUIIEKTPUKT
B DJIEKTPOCTATHUECKOM MoJe. J{uanekTpudeckas IpOHULAeMOCTb.

OnexTpoéMkocTb. KonneHcatop. OaeKTpOEMKOCTb IIOCKOTO KOHAEHCATOpa. OHEPrusl 3apsyKEHHOTOo
KOHJIEHCATOopa.

TexHuueckue ycTpoHCTBa M MPAKTUUECKOE MPUMEHEHHE: 3JIEKTPOCKOI, IEKTPOMETP, IIEKTPOCTaTUIECKAs]
3aIlInTa, 3a3eMJICHHE 3JIEKTPOIPHOOPOB, KOHIEHCATOP, KOIMPOBAJIBHBIH anmnapar, CTpYHHbIH IPUHTEP.

Jemoncmpayuu (c ucnonvzosanuem obopyoosanus « Touka pocmay)

YeTpolCTBO U IPUHLIMIL JEUCTBUSI SJIEKTPOMETPA.
B3aunmonelicTBue Ha3IEKTPU3OBAHHBIX TEJ.
DNeKTpHUIecKoe MoJie 3apsHKEHHBIX Tell.
IIpoBOHUKY B 3JIEKTPOCTATUYECKOM I10JIE.
OnexkTpocTaTHUYeCcKasl 3alHTa.



JIM3IEeKTPUKY B 3IEKTPOCTATUYECKOM TI0JIE.

3aBUCUMOCTD INNEKTPOEMKOCTHU MIOCKOr0 KOHJEHCATOpa OT IUIOLAAU IJIACTUH, PACCTOSHUS MEXIy HUMH U
JUAIEKTPUIECKON MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJEHcaTopa.

Yuenuueckuil sxcnepumenm, nabopamopuvie pabomul

W3mepenne 3meKTpoEMKOCTH KOHICHCATOpa.

Tema 2. Ilocmoannsiit 21ekmpuueckuii mok. Toku 6 paznuunsix cpedax

ONEeKTpUYECKNH TOK. YCIIOBHS CYIIECTBOBAHHS JIICKTPHUECKOTO TOKa. McTounHmkm Toka. Cmia ToOKa.
ITocTostHHBIN TOK.

Hanpsoxerne. 3akon Oma Ui ygacTka HeTH.

DJeKTpHUYEcKoe CONMPOTHUBIICHHE. Y IEINbHOE CONIPOTHBIICHHE BelecTBa. [lociaenoBaTensHoe, MapauienbHoe,
CMEIIaHHOE COeIUHEHUE TPOBOAHUKOB.

Pabota snekrpuueckoro Toka. 3akoH J[xoymnsi—JIenna. MoIHOCTb 3JIEKTPUYECKOTO TOKA.

ONeKTpOJABMKYILAs CUIa U BHYTPEHHEE COINpPOTHBJICHHE HCTOYHMKA Toka. 3akoH Oma g MOJHOI
(3amKHYTOM) 371eKkTpHueckoi renu. KopoTkoe 3aMbikaHue.

OneKTpOoHHas MPOBOAUMOCTD TBEPIBIX METAJUIOB. 3aBHCHUMOCTh COIIPOTUBIICHUS METAJUIOB OT TEMIEPATYPHI.
CBepXIIpOBOIUMOCTb.

OneKkTpudecKui TOK B Bakyyme. CBOHCTBa 3JIEKTPOHHBIX ITy4YKOB.

[Momynposoxauku. CoGCcTBEeHHAs! M IPUMECHAST IPOBOANMOCTD HOIYNIPOBOAHNKOB. CBOHCTBA P—N-Tiepexoaa.
[NomynpoBoTHUKOBBIE TPHOOPHI.

OJNeKTpUYeCKHMH TOK B pacTBOpPAaX M pacIIaBaX d3JCKTPOJUTOB. OJIEKTPOIUTHYECKAs IHUCCOLUANNS.
DNEKTPOIH3.

OnexTpudeckuil TOK B razax. CaMoCTOATENBHBIA M HECAMOCTOATENbHBIN pa3psa. Monuus. [Tnazma.

TexHHUeCKue yCTPOUCTBA U MIPAKTUYECKOE MPHUMEHEHHE: aMIIepMETp, BOIBTMETP, PEOCTaT, HCTOUHUKH TOKA,
ANIEKTPOHArpeBaTENbHbIE MPUOOPHI, 3JIEKTPOOCBETUTENbHBIE MPUOOPHI, TEPMOMETP CONPOTHUBICHHS, BAaKyyMHBIH
JIOJT, TEPMHUCTOPBI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIN IO, TAJIbBAHUKA.

Jlemoncmpayuu (¢ ucnonvzosanuem obopyoosanus « Touxa pocmay)

W3mepeHne cuibl ToKa ¥ HAIPSKEHUS.

3aBHCUMOCTb CONPOTUBIICHUS LWINHIPHIECKUX IPOBOAHUKOB OT JUIMHBL, IUTOIAAN HONEPEYHOTO CEUEHHS U
MaTepHana.

CMmenaHHOE COeAMHEHHE TPOBOJHUKOB.

IIpsimoe n3MepeHue MeKTpoABIKYIIeH cuibl. KopoTkoe 3aMbIKaHHME ralbBaHUYECKOTO JIEMEHTA U OLEHKA
BHYTPEHHETO CONPOTUBIICHUS.

3aBUCHUMOCTH CONPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsii U IPOBOJAUMOCTb BO3/1yXa.

ORHOCTOPOHHSS MPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, nabopamopueie pabomoi

W3ydeHue cMemIaHHOTO COEANHEHHS PE3UCTOPOB.

H3mMmepenne 31eKTpoABMKYILEN CUIbI HICTOYHHMKA TOKA U €70 BHYTPEHHETO CONPOTUBIICHUS.

Habmonenne snexTponmsa.

Me:xnpeamMeTHble CBA3U

Wzyuenne kypca ¢usmku 6a3oBoro ypoBHsS B 10 Kiacce ocymiecTBiIseTcs C Y4ETOM COJEepIKaTeIbHBIX
MEKIPEIMETHBIX CBSI3eH C KypcaMn MaTeMaTHKHU, OMOJIOTHH, XMMHUH, reorpadui 1 TEXHOJIOTHH.

Mescnpeomemmuvie noHamus, CBI3aHHBIE C W3yYCHHEM METOAOB HAYYHOTO IMO3HAHUS: SIBICHHE, HAYYHBIH
(hakT, rumoresa, (pusnyecKkass BENWYHHA, 3aKOH, TEOPHs, HAOIIOACHHE, HKCIEPUMEHT, MOJCIMPOBAHHUE, MOJEINb,
HU3MEpEeHHe.

Mamemamuxa: peuieHre CUCTEMbl YpaBHEHUIl, JHUHelHas QyHKuus, napadoina, runepbona, ux rpaduku u
CBOWCTBa, TPUTOHOMETPHYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUYECKOE
TOKAECTBO, BEKTOPBI M UX MIPOEKIHH HA OCH KOOPAMHAT, CII0KEHHE BEKTOPOB.

Buonozus: MexaHndeckoe JIBW)KEHME B JKMBOW npupone, anddysus, 0cMoOC, TEII000MEH >KHBBIX
OPTaHU3MOB (BH[BI TEILIONIEPE/IauH, TEIIOBOE PABHOBECHE), SIEKTPUUECKHE SIBIICHUS B )KMBOW IPHPOJIE.

Xumus: JUCKPETHOE CTPOEHUE BEIECTBA, CTPOCHHE aTOMOB M MOJEKYJ, MOJb BELIECTBA, MOJIIpHAs Macca,
TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKHUIKOCTEH M ra3oB, JJIEKTPUUECKHE CBONCTBA METAJIOB, AJIEKTPOIUTHUECKAS
JUccolanus, ralbBaHuKa.

I'eozpagbua: BIaXXHOCTB BO3IyXa, BETPHI, OapoMeTp, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHWE [BW)KEHHH C HCHOIB30BAaHHEM MEXaHM3MOB, Y4YE€T TpPEHHS B TEXHHKE,
MOJIINITHUKY, WCIOJIh30BaHNE 3aKOHA COXPAaHEHHsS MMITYJIbCa B TEXHHKE (paKeTa, BOJOMET M JAPYTHE), IBUTATENb
BHYTPEHHETO CrOpaHus, MapoBas TypOWHA, OBITOBOM XOJOIMIBHWK, KOHIWIMOHEp, TEXHOJOTHH MOIyYCHHUS
COBPEMEHHBIX MAaTEpHaloB, B TOM YHCJIE HAHOMATEPHAJOB, U HAHOTEXHOJOTHH, 3JCKTPOCTAaTHUYECKas 3alluTa,



3a3eMJICHHE  JJIEKTPONPHOOPOB,  KCEPOKC, CTPYHHBIH  NPUHTEpP,  JJIEKTpPOHArpeBaTelbHbIE  IPUOOPBHI,
JJIEKTPOOCBETHTEIILHBIE IPUOOPHI, FAJIbBAHUKA.

11 KJIACC

Pa3gen 4. DaekTpoanHaMuKa

Tema 3. Maznummoe none. In1eKmpomazHuUMHAA UHOYKUUA

IlocTosiHHBIE MarHuTHL. B3anMopelicTBHE NMOCTOSHHBIX MarHUTOB. MarnutHoe mnosie. Bekrop MarHUTHOMN
uHAyKUMK. IlpuHOMO cynepno3uuMyd MarHuTHeIX nojdei. JIuHuu MarHutHOM wHAykuuu. KapTuHa nuHMiA
MarHUTHOHM MHAYKINH ITOJISI TIOCTOSHHBIX MarHUTOB.

MarsuTHO€e 1osie NpoBOJHMUKA ¢ TOKOM. KapTuHa nUHUI MHAYKIMU MAarHUTHOTO IOJIS AJMHHOTO NPSIMOTO
MPOBOJHMKA M 3aMKHYTOTO KOJBIIEBOI'O NPOBOAHMKA, KaTymku ¢ TokoM. OmelT Opcrena. B3aumoneiicTBue
MIPOBOJHUKOB C TOKOM.

Cuna Ammnepa, e€ MOAYJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moayib M HampaBiieHHe. [[BIDKEHHE 3apsKEHHOM YacTHIBl B OJHOPOJHOM MarHUTHOM
none. Pabota cuiel Jlopenna.

SIBneHne >MEKTPOMArHUTHOW MHAYKIWHU. II0TOK BEeKTOpa MAarHUTHOW WHAYKIHH. DJIEKTPOIBIDKYIIAS CHIIA
WHIYKINA. 3aKOH JIEKTPOMarHUTHON HHAYKINH Papajes.

BuxpeBoe snekTpudeckoe Tmoie. DIEKTPOABIKYIIAs CHIa WHIYKIHA B MPOBOJHHKE, IBIDKYIIEMCS
MOCTYTIATEIFHO B OJHOPOAHOM MarHUTHOM TIOJIE.

IIpaBuno Jlenua.

VHAyKTUBHOCTD. SIBJI€HNE CAMOMHIYKINHU. DIEKTPOIBIKYIAS CHJIa CAMOMHAYKIIUH.

OHeprust MarHUTHOT'O TOJI KaTyIIKH C TOKOM.

DNEeKTPOMarHUTHOE TOJIE.

TexHuueckue yCTpOHCTBA M MpPAKTHYECKOe IPHMEHEHHE: IOCTOSHHBIE MAarHUTHI, 3JIEKTPOMAarHUTHI,
3JIEKTPOABUTaTENb, YCKOPUTEINN 3JIEMEHTAPHBIX YaCTHUI], HHAYKI[HOHHAS MEYb.

Jlemoncmpayuu (¢ ucnonvzosanuem obopyoosanus « Touxa pocmay)

OmneiT Dpcreaa.

OTKJIOHEHHE 3JIEKTPOHHOTO ITyYKa MAarHUTHBIM I1OJIEM.

JIuHUM MHOYKIUY MarHUTHOTO MOJIS.

B3auMmonelicTBre ABYX NPOBOIHUKOB C TOKOM.

Cuna Ammnepa.

JHetictBue cuibl JIopeHla Ha MOHBI AIEKTPOJIUTA.

SIBieHME NEKTPOMArHUTHOM MHIAYKIIMH.

IIpasuio JleHna.

3aBHCUMOCTE 3H€KTpO}IBH)KyHI€ﬁ CHUJIbI UHAYKIIUU OT CKOPOCTHU U3MEHCHHUA MAarHuTHOT'O ITOTOKaA.
SIBnenue CaMOMHAYKIHH.

Yuenuueckuui sxcnepumenm, nabopamopHule pabomoi

M3yyeHne MarHUTHOTO MOJISt KATYILIKHU ¢ TOKOM.

UccnenoBanue necTBUS NOCTOSHHOTO MarHUTa Ha PAMKY € TOKOM.
HUccnenoBanue siBIeHUS 3IEKTPOMAarHUTHOM HHAYKIIUH.

Pazgen 5. Konebanus u BOJHbBI

Tema 1. Mexanuueckue u 371eKmpoMazHuUmMHble KO€OAHUA

Konebatenbnas cucrtema. CBOOOJHBIE MexaHWdeckue kosiebanus. ['apmonumdeckue konebanus. [lepuos,
4acToTa, amIiuiutyaa M (asza koneGanmil. I[lpyXMHHBIH MasTHUK. MaTeMaTH4YeCKUil MasTHUK. YpaBHEHHE
rapMOHHYECKUX Kosiebanuil. [IpeBparienne sHEPT UM IPU TaApMOHUIECKUX KOJIEOaHHAX.

KonebarenbHblit kOoHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIE KOJEOAHUS B HJEAIBHOM KOJe0aTelIbHOM
KOHTYpe. AHANOTHs MEXIy MEXaHHYSCKUMH H 3JICKTPOMArHUTHBIMH KoleOaHusmu. Popmyrna Tomcona. 3akoH
COXpPaHCHHS YHEPTUU B HICATHLHOM KOJIeOATEIIbHOM KOHTYpE.

IIpencraBnenne o 3aTyxaomux KojcOaHHWSX. BEIHYXICHHbIE MeXaHWYeCKHe KoiieOaHus. PesoHaHc.
BrIHyXIeHHBIC 2IEKTPOMArHUTHBIC KOJICOaHMS.

Ilepemennbiit Tok. CHUHYyCOUJANbHBIN NepeMEHHbIA TOK. MOIIHOCTh NEPEMEHHOTO TOKA. AMIUIUTYJIHOE U
JIeHCTBYIOIIEe 3HAYCHNE CIUIBI TOKA U HATIPSKCHHUS.

Tpanchopmarop. [IponsBoacTBo, iepenava u MOTpedIeHUE EKTPUIECKON SHEPTUH. DKOJOTHIESCKIE PUCKU
TIPY TIPOU3BOJICTBE 3JIEKTPO3HEPrun. KyIpTypa NCTIOIp30BaHuUS 3JIEKTPOIHEPTHU B IIOBCETHEBHOMN JKU3HU.

TexHu4yecKue yCTpOHWCTBA U MPAKTUYECKOE NIPUMEHEHUE: JIEKTPUUECKUN 3BOHOK, T€HEPATOp MEPEMEHHOIO
TOKa, JIMHUH 3JIeKTpoIepeaady.

Jemoncmpayuu (¢ ucnonvzosanuem obopyoosanus « Touxa pocmay)



HccnenoBanue mapameTpoB KosieOaTesIbHOM cHcTeMBI (IIPYKUHHBIA MM MaTEMaTHIeCKHH MasTHHK).

HabmroneHue 3atyxaronmx KojacOaHHi.

HccnenoBanre CBOWCTB BBIHYKACHHBIX KOJICOAHH.

HaGmonenue pesonaHca.

CBOOOIHBIC AIIEKTPOMArHUTHBIC KOJICOAHUS.

OcrmutorpaMMbl - (3aBUCHMOCTH  CHJIBI TOKa W HANpPsOKCHHS OT BPEMEHH) UL DJIEKTPOMAarHUTHBIX
KoJIeOaHuH.

Pe3onanc npu mocneoBaTeI-HOM COSAMHEHHH PE3UCTOPA, KATYIIKH HHAYKTUBHOCTH U KOH/IEHCATOPA.

Moiens THHUH AIEKTPONepeadm.

Yuenuueckui sxcnepumenm, rabopamopHvie pabomoi

HccrnenoBanne 3aBUCUMOCTH MIEPHO/IAa MAJIBIX KOJIeOaHUH Tpy3a Ha HUTH OT JJIMHEI HUTH U MacChl Ipy3a.

HccnenoBanue nepeMEeHHOro TOKa B LIEMH M3 IOCJIEIOBATEIbHO COCIMHEHHBIX KOH/AEHCATOpa, KATYIIKH U
pesucropa.

Tema 2. Mexanuueckue u 371eKmpoOMaAZHUMHbLE 6OJIHbL

MexaHn4ecKe BOJIHBI, YCIOBUS pacnpoctpanenus. [lepron. CKopocTh pacpoCTpaHEHHs M JJTHHA BOJIHBI.
[onepeunsle n npogoabHbIE BOJIHEL MHTEpdepenus u qudpakums MexaHH4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTb 3Byka. Bricota Tona. TemOp 3ByKa.

DONEeKTPOMAarHUTHBIE BOJHBL YCIOBHS H3IY4CHHS OJIIEKTPOMArHUTHBIX BOJNH. B3amMHas opueHTarus
BekTopoB E, B, V B snexTpoMarauTHON BoiHE. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH: OTPaXKCHHE, MPEJIOMIICHUE,
noJsIpu3anus, gudpaxmus, naTeppepeHnuss. CKOpoCTh MEKTPOMArHUTHBIX BOJH.

[Ikaxa »5eKTpOMarHUTHEIX BOJH. [IpuMeHeHNE 3JIeKTPOMAarHUTHBIX BOJTH B TEXHUKE U OBITY.

[IpuHIUOEI pagroCBsI3U U TeNeBUACHU. Pagromokamus.

ONeKTPOMarHUTHOE 3arpsi3HEHUE OKpY KaroIliei cpebl.

TexHu4eckue yCTPOMCTBAa M NPAKTUYECKOE NPHMEHEHHE: MY3bIKAIbHBIE MHCTPYMEHTHI, YJIbTPa3ByKOBas
JIMarHOCTHKA B TEXHUKE U MEIMLMHE, pajap, paauoNpUEMHHIK, TEIEeBU30D, aHTeHHa, Teaedon, CBU-mneus.

Jlemoncmpayuu (¢ ucnonvzosanuem obopyoosanus « Touxa pocmay)

OO6pa3oBaHue U pacpOCTPaHEHUE TIOTIEPEUHBIX U TIPOAOIBHBIX BOJH.

Komebumommeecst Teo kak HCTOYHUK 3BYKA.

HabmoneHne oTpakeHus 1 MPEeIOMIICHUS] MEXaHIIESCKUX BOJIH.

Habmonenne naTepdepeHnn u Aupakind MeXaHUIECKUX BOIH.

3BYKOBOMW PE30HAHC.

HabmoneHne cBsI3u TPOMKOCTH 3BYKa U BRICOTHI TOHA C aMIUTUTYAOH W 9acTOTOH KOJeOaHMA.

HccnenoBanue CBOWCTB AJIEKTPOMArHUTHBIX BOJIH: OTPaKEHHE, MpENOMIICHHUE, MoJisipu3anus, nudpakuus,
HHTEpGEepeHIHS.

Tema 3. Onmuxka

l'eomeTtpuueckas ontuka. I[IpsMonuHeiiHoe pacnpocTpaHeHHE CBETa B OAHOpPOAHOW cpene. Jlyu cBera.
ToueuHbIil HCTOUHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI OTpakeHus cBeTa. [locTpoeHne n300pakeHNH B TNIOCKOM 3epKalle.

[Ipenmomienne cBera. 3aKOHBI TPEIOMIICHHS CBeTa. AOCONOTHBIN IMOKa3aTenb MperaoMieHus. [lomHoe
BHyTpeHHee oTpakeHue. [IpeenbHblil yro MoJHOro BHYTPEHHETO OTPaXKEHHUSI.

Hucriepcus ceera. CIIoXHBIN cocTaB Oenmoro cBeta. LIBer.

CoOuparomiie U paccenBaromye JUH3BL. ToHKas irH3a. DOKYCHOE pacCTOSIHAE W ONITHYECKAsl CHJIa TOHKOM
mua3el.  [locTpoeHne wu300pakeHWd B COOHMpAOIINX H pacCeWBalOmMX JnH3aX. DopMyna TOHKOW JIHHS3HI.
YBenuueHue, 1aBaeMoe JIMH30H.

[Ipenensl TPUMEHUMOCTH T€OMETPUUECKONW ONITHUKH.

BomnnoBas ontuka. aTepdepennus ceera. KorepeHTHBIE HCTOUHUKH. Y CIIOBUS HAOIOCHNS MAKCUMYMOB U
MUHHMYMOB B HHTEP()EPECHIIMOHHOW KapTUHE OT ABYX CUH(A3HBIX KOTEPCHTHBIX HCTOYHHKOB,

Hudpakuust ceera. [JudpakunonHas pemérka. Y ciioBue HaOIIOISHUS TIIABHBIX MAKCUMYMOB IIPH TaJJCHUH
MOHOXPOMAaTHYECKOTO CBETA HA AU(PPAKIIOHHYIO PEIIETKY.

ITonsipuzauus ceera.

TexHUUecKue yCTpOICTBa M MpaKTHYECKOE IPHMEHEHHE: OYKH, Iyna, (oToammapar, MpOCKIIMOHHEII
ammapar, MEKPOCKOII, TEJIECKOTI, BOJIOKOHHAS ONTHKA, TU(PPAKIUOHHAS PEIIETKA, MOJISPOI.

Jlemoncmpayuu (c ucnonvzoganuem obopyoosanus « Touka pocmay)

[IpsaMonuHeiiHOE pacpocTpaHeHNe, OTpaKEHHE U IIpeoMIIeHHe cBeTa. ONTHYecKne MpuOOpHL.
[TosmHOE BHYTpeHHEe oTpaskeHHe. Moaens CBETOBOAA.

HccnenoBanme CBOWCTB M300paXeHUH B TMH3AX.

Mojenn MuKpockorna, TeJecKona.

HaGmonenne naTepdepeHnny cBeTa.

Habmonenne nudpakuuu creta.



Habmronenue nucnepcun cBeTa.

ITonyuenue criekTpa ¢ MOMOLIBIO MIPU3MBL.

[MonmyuyeHne criekTpa ¢ HTOMOIIBIO TUPPAKIUOHHON PEIIETKH.
HaOnromeHue monsipusanyu cBera.

Yuenuueckuu sxcnepumenm, rabopamopHoie pabomol
W3mepenne moka3aTens PeIOMICHHS CTEKIIA.
HccrnenoBanme CBOMCTB M300paXeHUH B TMH3AX.
Habmonenne nucnepcun cBeTa.

Pasnen 6. OcHOBBI clieMAJILHOM TEOPUH OTHOCUTEIbHOCTH
I'paHuLBl IPUMEHUMOCTH KiIaccHYecKor MexaHuku. [locTynaTsl crenuanibHON TEOpUHM OTHOCUTEIBHOCTHU:
WHBAapUAHTHOCTb MOJYJISl CKOPOCTH CBETa B BaKyyMe, IPUHIIUII OTHOCUTENFHOCTH DUHIITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMeIJICHHE BpEMEHU U COKpAIllEHUE ATUHBIL.
DHeprus v UMNYJIbC PEISITUBUCTCKON YaCTHIIBI.
CBs13b Macchl C YJHEPTHEH U UMITYJILCOM PENATUBUCTCKON YaCTUIBI. DHEPTHUs MOKOSL.

Paspnen 7. KBanroBasi puszuka

Tema 1. Dnemenmol K6AHMOB0Ii ONMUKU

®otonsl. @opmyna [Inanka cBa3n 3HEpruu POTOHA C €ro YAaCTOTON. DHEPTHUs U IMITYIIBC (POTOHA.

Otkpeitre u uccnenoBanne ¢orodddexra. OnpiTel A. I'. CromeroBa. 3akoHEl (hoTodPdekTa. YpaBHEHHE
OuamTeitHa 1 potordpdekra. «KpacHas rpanuma» GoTorddexTa.

Hasnenue ceeta. Onbitel I1. H. JleGenera.

XUMHYECKOE IEUCTBUE CBETA.

TexHHUYecKHe yCTpOKCTBA M MPAaKTHYECKOE NMpUMEHeHHe: (OTOIEMEHT, (POTOJaTYHK, COJHEeuHas Oarapes,
CBETOJHOI.

Jlemoncmpayuu (¢ ucnonvzosanuem obopyoosanus « Touxa pocmay)

®oror¢ ekt Ha ycTaHOBKE C MMHKOBOM IIIACTHHOM.

HUccrnenoBanne 3akoHOB BHEITHETO (poTod(dexTa.

CBeroauon.

Conneunas Gartapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopnma mo paccesHuio o -yactuil. [lmaHerapHas MOIENb aToMa.
[Moctynarsl bopa. M3ny4yenune u nornomenrue GOTOHOB NPH IEPEX0OE aTOMa C OJHOTO YPOBHS SHEPTUH Ha JAPYTOil.
Bunsl ciextpoB. CriekTp ypoBHEH 3HEpruy aToMa BOAOPOAA.

BonHoBble cBoiicTBa yactuil. Bonnsl e bpoiins. KopnyckynsipHO-BOJIHOBOM Tyalln3M.

CrioHTaHHOE U BBIHY)KJICHHOE H3ydICeHHE.

TexHu4yeckne ycTpOWCTBAa W MPAKTHUECKOE MPUMEHEHHWE: CHEKTPAJIbHBIA aHajdu3 (CHEeKTPOCKOM), jasep,
KBAHTOBBII KOMIIBIOTEP.

Jlemoncmpayuu (c ucnoavzosanuem obopyoosanus « Touka pocmay)

Monens omeita Pesepdopaa.

Onpeznenenue AIMHBI BOIHBI Ja3epa.

Habnronenue THHENYATHIX CIIEKTPOB M3ITyUSHHS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

Habmonenue nuHeR4aToro cexkTpa.

Tema 3. Amomnoe aopo

OKCIIEpUMEHTHI, JOKA3bIBAIOIINE CIOXKHOCTh CTpoeHHs sapa. OTKpeITHE pPagu0aKTUBHOCTH. OTBITHI
Pesepdopaa no ompeznenenuro cocraBa pajdoakTHBHOTO u3nydeHus. CBoiicTBa anbda-, 6era-, raMMa-u3IydeHus..
BiusiHue paguoakTUBHOCTH HA JKUBBIE OPraHU3MBI.

OTkpbITHE IPOTOHA M HelTpoHa. HyknoHHas Mozens sapa ['eitsen6epra—lBanenko. 3apsan supa. MaccoBoe
umcio sapa. M3oTomsl.

Anbga-pacnaz. DIeKTPOHHBIM M TO3UTPOHHBIH Oera-pacnan. ['aMma-nziaydeHue. 3akoH pajinOAKTHBHOTO
pacmaja.

OHeprust CBA3M HYKIJIOHOB B sAape. Sneprsie cubl. Jledext Macch sapa.

SAnepHble peakuuu. JleneHue U CUHTES AIED.

Snepusnii  peakrop. Tepmosimeprbrii cuHTe3. IIpobiemMbl ¥ MEpCIEKTHUBBI  SACPHONH DHEPTETHKH.
DKOJIOTHYECKHE acTIeKTHI SICPHON SHEPTETHKH.

OnemeHTapHbIe YacTHIBL. OTKpPBITHE TTO3UTPOHA.

Merto/ 16 HAOIIOEHHS ¥ PETUCTPALINY HIEMEHTAPHBIX YaCTHII.



DdyHIaMeHTaTbHBIE B3auMOICUCTBUS. EMUHCTBO (DU3HUYECKOM KapTHHBI MHPA.

TexHUYECKUE YCTPOUCTBA U MPAKTUUECKOE MIPUMEHEHHE: JO3UMETpP, Kamepa BuiibcoHa, sepHbIi peakTop,
aroMmHas bomba.

Jlemoncmpayuu (¢ ucnonvzoganuem obopyoosanus « Touka pocmay)

CuyéTYMK MOHU3UPYIOLIMX YACTHII.
Yuenuueckuii sxcnepumenm, nabopamophuie pabomul
HccrnenoBanme TpekoB 4acTHII (TI0 TOTOBBIM (GOTOTpadusim).

Pa3gen 8. DieMeHTHI aCTPOHOMHUM H acTPOPUNKHU

Oransl pa3BUTHS acTpoHOMUH. [IpuKkiIagHOe 1 MUPOBO33PEHUYECKOE 3HAUCHNUE ACTPOHOMUH.

Bupn 3Bé3nHoro HebGa. Co3Be3nus, spKue 3BE3/IbI, IUIAHETHI, UX BUIAUMOE JBHIKCHUE.

CosHeuHas cucTema.

Connne. ConHeuHast akTUBHOCTb. Mcrounuk osHeprun ConHua u  3BE34. 3BE3MBI, HUX OCHOBHBIE
XapaKTepUCTUKU. JlparpaMMa «CHEKTpalbHBIH KJacC — CBETHUMOCTb». 3BE3ABI INIABHOM MOCIEIOBATEIBHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTb» JJs 3BE3A IVIABHOW MOCIENOBaTeNbHOCTH. BHyTpeHHee cTpoeHHe 3BE3N.
CoBpeMeHHBIE TIPEICTABICHHSI O MPOUCXOXKACHUHN | 3BofoIK CoNHIA 1 3BE3M. DTaIbl )KU3HHU 3BE3 .

Mneunsrit [Iyte — mHama [anmaktuka. Ilonoxenme m nBmxeHne Comnna B ['amaktuke. THIBI TanaKkTHK.
Pagnoranaktuky u kBasapsl. UEpHBIE IBIPHI B SIAPAX TaJaKTHK.

Bcenennas. Pacmmpenne Bcenennoii. 3akon Xa0O6ma. Pasberanne ramaktuk. Teopus Bombmmoro B3peiBa.
PenukroBoe m3my4yenue.

MacmitabHas cTpykTypa BeenenHoii. MeTaranakTuka.

Heperénubie mpobieMbl aCTPOHOMHHU.

Yuenuuecxue nabnooenus

HaGumtonenust HEBOOPYKEHHBIM TJIa30M C MCIIOJIb30BAHHEM KOMIIBIOTEPHBIX NMPHIOKEHHUN YISl OTpeeIeHUs
TIOJIOKEHHsI HEeOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHble co3Be3ausi CeBepHOro moiymapus H spKHe
3BE3/BL.

Habmonenus B teneckon JIyHbl, mianet, Muegnoro [Tytu.

Odo0maee NOBTOpeHne

Pons ¢u3nkm m acTpoHOMHH B SKOHOMHYECKOH, TEXHOJOTMYECKOH, COLMAaIbHOW M 3THUYECKOH cdepax
JEATEIIFHOCTH YEeJIOBEKa, POJb M MECTO (PU3MKM M acCTPOHOMHHM B COBPEMEHHOW HaydHOW KapTHHE MHpA, POIb
¢usmueckoil Teopur B HOpMUPOBAHUHN HPEACTABICHUH O (PU3HMUECKOI KapTHHE MHPA, MECTO (PU3NUECKON KapTHHBI
MHpa B 00IIEM PSAITY COBPEMEHHBIX €CTECTBEHHO-HAYUYHbIX IIPECTABICHUN O IPUPOJIE.

MesknpeaMeTHbIE CBSI3H

W3yuenune kypca ¢usukud 0a30Boro ypoBHs B 11 Kiacce OCYIIECTBISICTCS C yYETOM COACPIKATECIBHBIX
MEXIPEIMETHBIX CBsI3el C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH, reorpaduu U TEXHOJIOTHH.

Mescnpeomemuvie noHamus, CBI3aHHBIE C W3yYCHHEM METOJOB HAyYHOI'O MO3HAHUS: SIBICHHE, HAyYHBIH
(hakT, rumoresa, (GusnyecKkas BENWYHHA, 3aKOH, TEOPHs, HAOJIOACHHE, HKCIEPUMEHT, MOJCIMPOBAHHUE, MOJEINb,
M3MEpEHHE.

Mamemamuxa: penieHHe CUCTEMBI yPaBHEHNUH, TPUTOHOMETpHUYECKHE (YHKIMN: CHHYC, KOCHHYC, TaHI'€HC,
KOTAQHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPHI M MX MPOEKIMH HAa OCH KOOPJAMHAT, CIOXEHHUE
BEKTOPOB, INPOM3BO/HBIC DJIEMEHTAPHBIX (DYHKIHMH, NMPU3HAKK MOJO0MS TPEYroJILHUKOB, ONpEASJICHHE IUIONIAH
TUTOCKUX (UTyp 1 00BEMA TelL.

Buonozus: smextpuueckue SBICHHUSA B JKUBOM INpHUpoje, KosieOaTelbHBIE ABIMKEHHS B KHBOW NPHPOE,
ONTHYECKHUE SIBICHUS B )KUBOH NPHUPOJIE, NEHCTBUE paualliy Ha XKUBBIC OPTaHU3MEI.

Xumus: cTpoeHHE aTOMOB M MOJIEKYJ, KpUCTAJUINYECKas CTPYKTypa TBEPABIX Tell, MEXaHU3MBI 00pa30BaHUs
KPUCTAJIIMYECKON PEIIETKY, CIIEKTPAIbHbIN aHAJIN3.

Tleoepaghus: MarHuTHBIE TONIOCA 3eMJIM, 3aJIE)KM MAarHUTHBIX Py, (OTOChEMKA 3€MHOW IOBEPXHOCTH,
IpecKa3aHue 3eMIICTPSICEHHH.

TexHonozus: NUHUM SJEKTpOIEpead, TeHepaTop IEePEeMEHHOTO TOKa, 3JIEKTPOJBUTATENb, WHAYKIIMOHHASL
neyb, pajap, paardonpuEMHUK, TeIeBU30p, aHTeHHa, TeiedoHn, CBU-neus, NpOeKIMOHHBIH anmapar, BOJIOKOHHAS
OITHKA, COJTHEYHasi OaTapes.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI NPOI'PAMMBI IO ®U3UNKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUSA

OcBoenne ydeOHOTO mpenmera «@u3mka» Ha ypoBHE cpemHero obmero odpasoBaHus (0a30BBIN ypOBEHB)
JOJDKHO O0ECIIeUUTh TOCTHXKECHHE CICAYIOLIMX JTHYHOCTHBIX, METAPEIMETHBIX U IPESIMETHBIX 00pa30BaTeIbHBIX
pEe3yIbTaToB.

JIMIYHOCTHBIE PE3YJIBTATBI

JluqHOCTHBIE pe3yJbTaThl OCBOEHMs yueOHOro mnpenmera «®Du3MKa» JODKHBI OTpaXKaTh TOTOBHOCTh M
CIOCOOHOCTh 00Y4YalOIINXCSl PYKOBOACTBOBATHCS C(HOPMHUPOBAHHON BHYTPEHHEW MO3UIMEH JIMYHOCTH, CHCTEMOM
LIEHHOCTHBIX OPHEHTAIMH, MO3UTHBHBIX BHYTPEHHHUX YOEXKICHHH, COOTBETCTBYIOIINX TPAAWIHOHHBIM LIEHHOCTSIM
POCCHICKOTO O0OIIeCTBa, pacIIMPEHHE JXKU3HEHHOTO OIBITA W ONbBITa ACATEIBHOCTH B MpOLECCE peann3anui
OCHOBHBIX HAIIPABJICHUH BOCIIUTATEIbHOMN JEATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:KIaHCKOro BOCIIUTAHUS:

c(OPMUPOBAHHOCTh TPAXKIAHCKOM IMO3MIMH OO0YyYaroIIerocs Kak aKTHBHOIO M OTBETCTBEHHOTO 4JICHA
poccuiickoro o0mecTBa;

NPUHATHE TPAIUIIMOHHBIX O0IEYEIOBEYECKUX T'YMAaHUCTHYECKUX U AEMOKPATHUECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JAEATECIBHOCTh B HMHTEpECax TI'Pa)KIaHCKOro OOILIecTBa, y4acTBOBATh B
caMOyTIpaBJICHHH B 00pa30BaTeIbHOIN OpraHu3alny;

YMEHUEC B3aHMO}1€I7[CTBOBaTL C COolyaJIbHbIMU HHCTUTYTaMU B COOTBETCTBHU C HUX (I)yHKL[I/IHMI/I u
Ha3HauYCHHUEM;

TFOTOBHOCTb K T'YMaHUTapHOH! U BOJIOHTEPCKOU JESATEIIHOCTH;

2) IaTPHOTUYECKOT0 BOCTIMTAHMSA:

c(OpPMUPOBAHHOCTH POCCHHCKON TPk JaHCKOH MACHTHYHOCTH, ATPHOTU3MA;

[IEHHOCTHOE OTHOIIEHHE K T'OCYAapCTBEHHBIM CHMBOJIAM, JOCTHKEHHSM POCCHICKHX YYEHBIX B 00IacTH
(DM3UKY U TEXHUKH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIMTAHUA:

c(OpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHMS, STHYECKOTO MOBE/ICHHSI;

CIIOCOOHOCTH OLICHUBATHL CUTYAllUI0O U NMPUHUMATHL OCO3HAHHBIC PEIICHHUA, OPUCHTUPYICH Ha MOPAJIbHO-
HpPaBCTBCHHBIC HOPMbBI U HEHHOCTH, B TOM YUCJIC B ACATCIIBHOCTU y‘-IéHOFO;

OCO3HaHHE JINYHOTO BKJIa/la B IOCTPOSHHUE YCTOWYHMBOTO Oy IylIero;

4) 3cTeTH4eCKOro BOCHUTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHUpPY, BKIIIOYAsh 3CTETHKY HAay4yHOTO TBOPYECTBA, MPUCYLIEro (U3MYECKOM
HaykKe;

5) TpynoBoro BocnuTanusi:

MHTEpEeC K passInuHbIM cepam MpodecCHOHATBHON AEATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM C (DM3MKOH M
TEeXHHUKOH, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oyaymied mnpodeccun ¥ peaan3oBBIBATh COOCTBEHHBIC
JKU3HEHHBIE TIaHBI;

TOTOBHOCTB M CIIOCOOHOCTH K 00pa30BaHMIO M caMOOOPa30BaHUIO B 00JacTH (HU3MKH HA TPOTSDKEHUH BCEi
JKU3HH;

6) 9K0JIOTHYEeCKOr0 BOCIIUTAHMSI:

c(OPMUPOBAHHOCTh DKOJIOTHYECKOI KYJIBTYpbl, OCO3HAaHHE TIJI00AJBHOTO XapakTepa 3KOJOTHYECKHX
npobeM;

[JIJAHUPOBAHUE U OCYILECTBIICHUE JIEUCTBUI B OKpY)KaroUled cpefie Ha OCHOBE 3HAHUS 1IeJIed YCTOHYHBOTO
Pa3BUTHA YEJIOBEYECTRA;

pacImpeHHue OIbITa JESTENbHOCTH HKOJOTHYECKON HAIPaBIEHHOCTH HAa OCHOBE MMEIOIIMXCSl 3HAHWH 110
¢usnke;

7) LEHHOCTH HAYYHOTO MO3HAHHUS:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YPOBHIO PasBUTHUS (H3HYECKOH
HayKH;

OCO3HaHMWE IEHHOCTH HAYYHOH [eSTeTHHOCTH, TOTOBHOCTh B MPOIECCE M3YYCHHS (U3UKU OCYIIECTBISATH
IMPOCKTHYIO U UCCIECAOBATCIIBCKYIO ACATCIIbHOCThD NHANBUAYAJIIBHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIbTATHI

ITo3naBaTenbHBIC YHHBEpPCATIbHBIC y4eOHbIE 1l CTBUSA

Ba3zoBble 1oruueckne AeiicTBus:
CaMOCTOATENHHO (POPMYJINPOBATH U aKTyaJIM3UPOBATh NPOOIEMyY, paccMaTpuBaTh €€ BCECTOPOHHE;
OIpENEeNATh eI AeATeIbHOCTH, 3a1aBaTh MapaMEeTPhbl U KPUTEPUH UX JOCTHKEHHUS;



BBISIBIISITH 3aKOHOMEPHOCTH U MPOTUBOPCUUS B PACCMATPUBAEMBIX (DU3NYCCKUX SBIICHHSX;

pa3pabarbiBaTh IUTAH PEIICHUS MPOOJeMBI C Y4ETOM aHaiW3a MMCIONIMXCS MAaTepHalbHBIX U
HeMaTepUajbHBIX PECYPCOB;

BHOCUTb KOPPEKTUBBI B JEATEIHHOCTh, OLEHHBATh COOTBETCTBUE PE3YNbTATOB LEJSIM, OLIEHUBATh PUCKU
MOCIIECTBUN JEITCIbHOCTH;

KOOPAWHUPOBATh M BHIOJNHATH pabOTy B YCIOBHAX PEAbHOTO, BHPTYAJNFHOTO M KOMOWHHPOBAHHOTO
B3aMMOJICHCTBHS,

pa3BUBaTh KPEATHBHOE MBIIUICHHUE NIPU PEIICHUH KU3HEHHBIX IPOOIIEM.

Ba3oBble ucciieqoBareibCcKue JeiicTBUA.

BJIAJICTh HAYYHOH TEPMHUHOJIOTHEH, KITFOUCBBIMH MMOHATHAMH U METOIaMH (PH3HUECKON HAYKH;

BIANCTh HABBIKAMH YUeOHO-HCCIEIOBATENFCKOM M MPOCKTHOM MJEATENBHOCTH B 0OONacTH (HU3UKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIBHOMY TIOMCKY METOJIOB PEIICHUS 3a7a4y (PU3HMYCCKOrO COACPIKAHMS,
MPUMEHEHHUIO Pa3INYHBIX METOJIOB MO3HAHUS;

BJIAJICTh BUJAMHU JIEATCIBHOCTH MO TOJYYCHUIO HOBOI'O 3HAHWS, €0 MHTEPIIPETAINH, IPEOOPa30BaHUI0 U
MPUMEHCHUIO B PAa3lMYHBIX YYCOHBIX CHUTYalWsIX, B TOM YHUCIC MPH CO3JAaHUM YYCOHBIX IMPOCKTOB B 00JIACTH
¢busnKy;

BBISIBJISITH NIPUUYMHHO-CJIEICTBEHHBIE CBS3M U aKTyaJIM3UpPOBaATh 3a/lady, BBIABUTATh TMIOTE3Yy €€ pelieHHUs,
HaXOJIUTh apTyMEHTHI /IS TOKa3aTelbCTBA CBOMX YTBEPKICHUH, 3a1aBaTh MapaMeTPBl U KPUTCPUH PEIICHHUS;

AHANTM3UPOBATh TMONYYCHHBIE B XOAE pCIICHHWS 3alJaddl pe3yNbTaThl, KPUTHYECKH OIICHUBATh WX
JIOCTOBEPHOCTb, IPOTHO3UPOBATH H3MCHEHHUE B HOBBIX YCIOBHUSX;

CTaBUTh W (OPMYIHPOBATH COOCTBCHHBIC 3a/la4d B 00Pa30BATENEHOW NEATEIFHOCTH, B TOM YHCIE TIPHU
W3ydeHNH (QU3UKU;

JaBaThb OHeHKy HOBBIM CI/ITyaHI/IHM, OLCHUBATH HpHO6pCTéHHLII7[ OIIBIT,

yMeTL HepeHOCI/ITb 3HAHUA 110 (1)I/I3I/IKG B HpaKTI/I‘I€CKyIO 06ﬂaCTL KUBHCACATCIBbHOCTH,

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX O0JIacTeif;

BBIABUT'aTh HOBBIC UJICH, npennaraTL OpI/IFI/IHaJ'H)HI)Ie IIoaAXO0Abl U pemeHI/m;

CTaBUTHb np06neM1)1 " 3aga4u, JIOHyCKaIOHII/Ie aHLTepHaTI/IBHbIe pemeHI/m.

Pa6ora ¢ undopmanueii:

BJIAJCTh HABBIKAMH IIONyYCHUS HWHPOPMAIUH (H3NIECKOTO COACPKAHWS M3 MCTOYHHUKOB PAa3HBIX THIIOB,
CaMOCTOSITENIFHO OCYIIECTBIATh IMOWCK, aHAJH3, CUCTEMATH3alHI0 M HWHTCPHPETAHI0O MH(POPMAIUN Pa3IAIHBIX
BUIOB U (JOpM TIpeACTaBICHUS;

OIICHUBATh JOCTOBEPHOCTH MHPOPMALIUH;

HCIIONB30BaTh CPEICTBA WHPOPMAIMOHHBIX U KOMMYHHKAIIMOHHBIX TEXHOJOTHUH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHUKATHBHBIX U OPTaHU3AIIMOHHBIX 33724 ¢ cOOM0IcHIEM TpeOOBaHUI 3PTOHOMIKH, TEXHUKH O€30MIaCHOCTH,
THTHEHBI, PECYPCOCOCPEIKEHHSI, IPABOBBIX U ITUYECKUX HOPM, HOpM HH(DOPMAIHOHHOH 0€30MaCHOCTH;

C03/1aBaTh TEKCTHI (YU3UUECKOTO COACPIKAHIS B pa3InIHbIX (hopMaTax ¢ yu€ToM Ha3HaYCHHS HHPOPMALIUU U
LeJIeBOIl ayJTUTOPHUH, BEIOHpAst ONTHMAIIbHYIO OPMY HPE/ICTABICHHS U BU3yaJIH3allUH.

KoMMyHUKAaTHBHBIEC YHHBepcaJbHbIe yueOHbIe IelicTBUs:

OCYIIECTBIISITH OOIIECHNE HA YPOKax (PU3NKH 1 BO BHEYPOUHON IESATEIbHOCTH;

pacro3HaBaTh MPEAINOCHUIKN KOHPIMKTHBIX CUTYAIH U CMST4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTHYHO U3JIaTaTh CBOIO TOUKY 3PEHUS C UCIOIb30BAHUEM SA3BIKOBBIX CPEJCTB;

MOHMMATh U UCTIOJIb30BATh ITPENMYILECTBA KOMaHIHOW ¥ WHIMBHIYaIbHOIN paOoTHI;

BBIOMPATh TEMAaTHKy M METOJbl COBMECTHBIX JICHCTBHH C y4€TOM OOIIMX HHTEPECOB M BO3MOXHOCTEH
Ka)JI0r0 4JIeHa KOJJIEKTHBA;

[IPUHUMATh LEIH COBMECTHOM JEATEIbHOCTH, OPraHU30BbIBATH M KOOPAMHHUPOBATh JCUCTBUS IO €€
JOCTHXKEHHUIO: COCTABJATh IUIAH JACWHCTBUH, pacrlpelesisiTh poJid ¢ y46TOM MHEHHMH Y4YacTHHKOB, OOCYXKIaTh
pe3yabpTaThl COBMECTHOI paboThI;

OIICHMBAaTh KauyeCTBO CBOET0 BKJaJa M KaXKAOrO YyYaCTHUKA KOMAaHAbI B OOLIMI pe3ynpTar IIo
pa3paboTaHHBIM KPUTEPHSIM;

IpeJJlaraTh HOBBIE TPOEKTHI, OLEHMWBAaTh WIEH C MO3ULIHMU HOBHU3HBI, OPUTMHAIBHOCTH, NPAaKTUYECKOI
3HAYUMOCTH;

OCYLIECTBJIATH IIO3UTHUBHOE CTPATETMYECKOE IIOBEACHUE B PA3IMYHbIX CUTYyalUsIX, IPOSABISTh TBOPUYECTBO U
BOOOpaXxeHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHBIC yHHBepCalbHbIe y4eOHbIE IeHCTBUSA
Camoopranusanus:
CaMOCTOSITENIFHO OCYILIECTBIIATh II03HABATEIbHYIO MAEATENBHOCTE B OONACTH (DM3WKM W aCTPOHOMHH,
BBISIBIIAITH MPOOJIEMBI, CTaBUTH U ()OPMYITHPOBATH COOCTBEHHBIE 3a/1a9H;
CaMOCTOSITENIFHO COCTaBIATh IUIAH DEIICHHS pPacu€THBIX M KAYeCTBEHHBIX 3a]ad, IUIaH BBITIOJTHEHUS
MPAaKTUYIECKOH pabOTHI ¢ yIETOM HMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPENIOYTCHUH;



JlaBaTh OLIEHKY HOBBIM CUTYalUsIM;
pacHmmpsATh paMK1 y4eOHOTO TpeIMeTa Ha OCHOBE JIMUHBIX IIPEIIIOYTEHHUH;

JleNiaTh OCO3HaHHBIN BHIOODP, apryMEHTHPOBATh €ro, OpaTh Ha ce0sl OTBETCTBEHHOCTH 32 PEIICHHE;

OLICHUBATh NPUOOPETEHHBIN ONBIT;

Croco0CcTBOBaTh (HOPMHUPOBAHHUIO U IIPOSIBICHHIO SPYIULINHU B 00J1aCTH (PU3NKH, IIOCTOSIHHO MOBBIIIATH CBOM
00pa3oBaTeNbHBIN U KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPO.1b, SMOLMOHATBHBII HHTEIEKT:

JaBaTh OIICHKY HOBBIM CHTYaIlWsM, BHOCHUTb KOPPEKTHBHI B IEATCIHHOCTb, OLIEHHBATH COOTBETCTBHUE
PE3yJIBTATOB IIETISIM;

BJIaJI€Th HABBIKAMH II03HABATEIBHON peIEKCHN KaK OCO3HAHHS COBEPIIAEMBIX JEHCTBHN U MBICIUTEIBHBIX
MPOLIECCOB, UX PE3YIHTATOB U OCHOBAHUIL;

UCIIOJIb30BaTh NPUEMBI PEe(IICKCHH JUIS OLIEHKH CUTYaIUH, BEIOOpa BEPHOTO PELICHUS;

YMETb OLIEHHBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHUS 10 UX CHUKEHHUIO;

MPUHUMATh MOTHUBBI M apTyMEHTHI APYTHUX NP aHAJIN3E PE3yJIbTaTOB AEATEIbHOCTHY;

MPUHUMATh ce0s1, TOHUMAasi CBOU HEJJOCTAaTKH U JIOCTOMHCTBA,;

MPUHUMATh MOTHUBBI M apTyMEHTHI APYTHUX NP aHAJIN3E PE3yJIbTaTOB AEATEIbHOCTY;

NPU3HABATH CBOE MPABO U MPABO JPYTHX Ha OIIUOKH.

B mpomnecce HOCTIKEHNS JINYHOCTHBIX PE3YIbTATOB OCBOCHUS IIPOTPAMMBI IO (PU3HKE IS YPOBHS CPEHETO
obmero o60pa3oBaHHs y OOYYarONIMXCSI COBEPIICHCTBYETCS OSMOIMOHANBHBIA HWHTEIUIEKT, IPEIIoararomii
c(OpPMHUPOBAHHOCTE!

CaMOCO3HAHUs, BKIIOYAIOUIET0 CIIOCOOHOCTh IIOHMMAaTh CBOE SMOLHMOHAIBHOE COCTOSIHHE, BHACTH
HaIpaBJICHUs Pa3BUTH COOCTBEHHON SMOILMOHAIBHON cepbl, ObITH YBEPEHHBIM B cebe;

CaMOpPETYJIMPOBAaHUs, BKIIOYAIONIETO CAaMOKOHTPOJb, yMEHHE IPUHHMAaTh OTBETCTBEHHOCTh 3a CBOE
IIOBCACHHUC, CHOCO6HOCTb aIalnTUpOBATLECA K OMOLIMOHAJBHBIM H3MEHCHUAM U IPOSABJIIATH FI/I6KOCTL, 6I>ITI:.
OTKPBITEIM HOBOMY,

BHyT‘pCHHeﬁ MOTHUBALIUU, BKHIOanOHleﬁ CTPEMJICHUC K HAOCTHIXKCHUIO MCJIM W YCHEXy, OINTUMH3M,
WHUIIUATUBHOCTb, YMCHUE I[Cf/iCTBOB&TI) HUCX0as U3 CBOUX BO3MO)KHOCTCI>1;

OMIIATHUH, BKHIOanOHleﬁ CIIOCOOHOCTh IOHUMATh OMOIIMOHAJIBHOEC COCTOSHUC APYTIUX, YUUTBIBATL €ro Ipu
OCYIIECTBIICHHN OOIIEHUS, CIIOCOOHOCTD K COUYBCTBHIO U CONEPEKUBAHHIO;

COIIMANBHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCTH BBICTPAaMBATh OTHOIICHWA C IPYTHMH JIIOABMH,
3a00THTBCSL, TIPOSIBIIATH HHTEPEC M Pa3pEIIaTh KOH(IUKTHL

INPEJMETHBIE PE3YJIBTATBI

K xoHmy oOydenus B 10 kJjacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXKkaTh
c(OPMHUPOBAHHOCTh Y 00YUAIOIIMXCS YMEHHH:

JIEMOHCTPHPOBATh Ha PUMEPAX PoJib U MeCTO (HU3UKU B (HOPMHUPOBAHUU COBPEMEHHOW HAay4HOI KapTHHBI
MUDA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUUECKOH IEATEIbHOCTH JIOACH;

YUUTBHIBATh T'PAHUIBI IPUMEHEHHS M3YYEHHBIX (PU3MUECKHX MOJeNel: MaTepraIbHas TOUKa, HHepIHaIbHas
cucreMa oTcuéTa, abCOIIOTHO TBEPOE TEJIO, UACANIbHBIN ra3, MOAEIN CTPOSHHS I'a30B, )KUAKOCTEH U TBEPIBIX Tel,
TOYEYHBIH 3JIEKTPUUECKHUIT 3aps/] IIPU peIIeHNH (PU3NIECKUX 3a/1ad;

pacro3HaBaTh (HU3MUYECKHEe SBICHHS (TIPOLECCh) M OOBSCHATH WX Ha OCHOBE 3aKOHOB MEXaHHWKH,
MOJIEKYJISIPHO-KHHETHYECKON TEOPUH CTPOEHUS BEUIECTBA M AJIEKTPOJUHAMHUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE
NPSIMOJIMHEWHOE JIBIKEHNE, CBOOOIHOE TajieHHEe T, ABWKEHHE 0 OKPY)KHOCTH, HHEPIIMS, B3aMMOJAEHCTBUE Tel,
muddy3us, OpoyHOBCKOE ABIKEHHE, CTPOSHHE KHUIKOCTEH U TBEPABIX Tell, U3MEHEeHHe 00hEMa Tell IPU HarpeBaHUU
(oxmakaeHun), TEIUIOBOE paBHOBECHE, HCIApeHHe, KOHICHCAllWs, IUIABJICHHE, KPHUCTAIM3alus, KHUIIEHUE,
BIQKHOCTh BO3/yXa, IOBBIIICHHWE MABJICHHWS Tra3a IPHU €ro HAarpeBaHHH B 3aKPHITOM COCYJE, CBS3b MEXIY
napamMeTpaMH COCTOSIHUS ra3a B H30IIpoIieccax, JeKTPU3aIus Tel, B3aUMOJIeHCTBHE 3aps0B;

ONHCBHIBAaTh MEXaHHMUYECKOE [BHKEHHE, HCIONB3ys (U3MUECKHEe BEIWYMHBI: KOOpAMHATA, IIYTh,
nepeMeIeHne, CKOpoCTh, YCKOpEHHe, Macca Tejla, CHIIa, UMIYJIbC Tela, KHHETH4YeCKas >Heprusl, MOTeHIHATbHAS
9HEprusl, MEXaHn4ecKast paboTa, MeXaHWYecKas MOIIHOCTD; MPU ONHMCAaHWU INPABWIBHO TPAKTOBAaTh (M3MYECKUI
CMBICII HCIIONIb3YyeMbIX BEJIMYHMH, MX OOO3HAUYEHWs M EJUHUIIBI, HAaXOAWUTH (OPMYJIBI, CBS3BIBAIOIINE JAHHYIO
(bu3MYECKyYIO0 BEIUYHMHY C IPYTUMH BETHUHHAMM;

OIUCHIBATh M3YYEHHBIE TEIUIOBBIE CBOMCTBA TEN M TEIIOBBIC SIBJICHMS, UCIONB3YS (PU3NUECKHE BEINYMHBIL:
JlaBJIeHHE Tras3a, TEMIepaTypa, CpeAHsAs KUHETUYecKas DJHEpPrusi XaoTHUECKOro JBIKEHHS MOJIEKYIH,
CpelHEeKBaIpaTHYHasi CKOPOCTh MOJIEKYJI, KOJIMUECTBO TEIUIOTHI, BHYTPEHHS SHEpTHs, pabora rasza, koadduiueHt
MOJIE3HOTO JICHCTBHSI TEIUIOBOTO MABHWTATENs; NPH ONHCAHMU TPABIIBHO TPAaKTOBATh (U3WYECKUH CMBICI
HCTIONB3YEMBIX BEIMYHH, X 0003HAYCHUS M €JUHHIBI, HAXOJUTH (DOPMYJIBI, CBA3BIBAIONINE TAHHYIO (PH3HYECKYIO
BEJIMYHMHY C APYTUMH BEITHIHNHAM;

ONMCHIBATh WM3YYCHHBIE JJIEKTPUYECKHE CBOWCTBA BENIECTBA W DJICKTPHUYECKHE SBICHUS (IIPOIECCHI),
MCTIONB3YS (PM3UUECKUE BETUUNHBI: IEKTPUICCKUN 3apsil, STEKTPHUIECKOE T0JIe, HAPsHKEHHOCTH TOJIS, OTEHIIHA,



Pa3HOCTh MOTCHIIMAIOB; MPH OMUCAHWUU MPABUWIBHO TPAKTOBATh (DU3MUYCCKHI CMBICI UCIIONB3YEMBIX BEIIUYHH, UX
0003HAYCHHUS W CIWHUIBI, YKa3blBaTh (DOPMYJIBI, CBS3BIBAIOIIMC JTAHHYI (DU3HYCCKYIO BEIUYUHY C JAPYTHMHU
BEIIMYMHAMU;

aHATU3UPOBATh (DPU3MYCCKHUE MPOIECCHI U SBJICHUS, UCHOJIb3ysd (QU3NYCCKUC 3aKOHBI U IPHUHIIMIIBL 3aKOH
BcemupHoro Tssrotenus, |, I u 111 3akonsr HproToHa, 3aKOH COXpaHEHUs] MEXaHUYECKOW YHEPTHHU, 3aKOH COXPAaHCHHUS
HUMITYJIbCa, IPUHIIAIT CYTIEPIIO3UIIUH CHJI, TIPHHIIUI PABHOIPABUS MHEPIHAIHHBIX CHCTEM OTCUETa, MOJIEKYISPHO-
KAHETHYECKYIO TEOPHIO CTPOCHHSI BEIECTBA, Ta30BBIC 3aKOHBI, CBi3b CPEOHEH KMHETHYECKON PHEPTHH TEIUIOBOTO
IBIDKCHUSI MOJIEKYT C aOCOJIOTHOM TeMIepaTypoii, IepBBIi 3aKOH TEPMOAWHAMHKH, 3aKOH COXpaHCHHS
JNEKTPUUYECKOTO 3apsifa, 3akoH KynoHa, mpw 3TOM pa3iudaTth CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYECKOe BRIPaKEHHUE U YCIOBUS (TPAaHHUIIBL, O0IACTH ) IPUMEHIMOCTH;

OOBSICHATH OCHOBHBIC IPHHIUIGI ICHCTBUS MAIlWH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; paziImdaTh
YCIIOBUSI X 0€30MacCHOTO MCIIOIb30BaHMS B [TOBCEHEBHOM )KNU3HM;

BBIMOJIHATh IKCIEPUMEHTHI M0 HUCCICIOBAHUIO (DH3MUCCKUX SIBICHHI M TPOLECCOB C HCIOJIb30BAHUEM
OpSMBIX M KOCBCHHBIX HM3MEPCHHU, MPH 3TOM (OPMYJIHMPOBATH MpoOJIeMy/3afadyy W THUIOTE3y Yy4eOHOro
JKCIICPUMEHTa, COOHMpaTh YCTAHOBKY W3 MPEIJIOKEHHOIO OOOpYIOBAaHWS, MPOBOIWTH OMBIT M (HOPMYyTHUPOBATH
BBIBOJIBI;

OCYILIECTBIIATH MPSMbIC M KOCBCHHBIC U3MEPCHUS (PU3UUCCKUX BEIUYMH, TIPU ITOM BHIOUPATH ONTHUMABHBIN
croco0 M3MEpPEeHHS U UCIIOIH30BATh N3BECTHBIE METOIBI OIICHKH MOTPEIIHOCTEH H3MEPEHH;

HCCIIEIOBATh 3aBICUMOCTH MEXKIY (HU3MICCKIMHU BEIHIMHAMH C UCIIOJIF30BAaHUEM IPSIMBIX U3MEPEHUH, pu
9TOM KOHCTPYHPOBaTh YCTaHOBKY, (PHKCHPOBATh PE3yJbTATHl MONYUYCHHOH 3aBHCUMOCTH (PU3MYICCKUX BEIHMYUH B
BUze TaOIHIl ¥ Tpa)UKOB, JENIaTh BEIBOJBI IO PE3yNIbTaTaM HUCCIICIOBAHMS;

coOmomaTh mpaBmia O€30MacHOTO Tpyda TPH TPOBEICHWH HWCCICAOBAHMA B paMKaX yYeOHOTO
OKCIIEPUMEHTa, y4eOHO-HCCIIEIOBATENbCKOM M MPOEKTHON NESATENbHOCTH C HCIOJIb30BAaHHEM H3MEPUTEIbHBIX
YCTPOHCTB 1 J1abopaTopHOT0o 000PYIOBaHUS;

pewiath pacu€THbIE 33/1a4d C SIBHO 33/IaHHOHW (DM3UUECKON MOJENBIO, MCIHOJIb3Ys (H3MYECKHUE 3aKOHBI U
NPUHLMUIIBI, HA OCHOBE aHallM3a YCJIOBU 3a]aull BEIOUpATh PU3NYECKYIO0 MOJIEIb, BBIACIATE (PU3UUECKHE BETUUUHEI
1 popMyIbl, HEOOXOAUMBIE ISl €€ PEelleH s, TPOBOAMTH PACUYETHI U OLICHUBAThH PEAIBHOCTH MOJIYYEHHOTO 3HAUCHHS
(hU3UUECKOil BeTHMUYUHEI;

pemaTh KadeCTBEHHBIC 3aJlaud: BBICTPAWBATh JIOTHUECKH HEMPOTHBOPCUUBYIO LEMOYKY PACCYKICHHUU C
OTIOpPO¥ Ha M3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (U3NICCKUE SBICHUS;

WCIIONB30BaTh TPH PEIICHNH YYeOHBIX 3aJad COBPEMEHHBIE MH(OPMAIMOHHBIC TEXHOJOTHUH IS TOHMCKa,
CTPYKTYPHUPOBAHI, HHTEPIPETAIINN U MPEICTABICHN YIeOHOH 1 HaydIHO-TIOMYIISIPHOHN MH(pOpMAINH, OTydYeHHOH
W3 Pa3TUYHBIX HCTOYHUKOB, KPUTHUECKU aHATM3UPOBATE IOITyIaeMyt0 HHPOPMAIIHIO;

MPUBOJIUTH MPUMEPHI BKJIala POCCHICKHAX M 3apyOCKHBIX YICHBIX-(QU3NKOB B Pa3BUTHE HAYKH, OOBICHCHUE
MPOLIECCOB OKPYXKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PM3HMKE B IMOBCEIHEBHOM JKU3HU AJIsl oOecrieueHns: 0€30MacHOCTH
npu o0paleHny ¢ MpudopaMH U TEXHUYECKUMHU YCTPOWCTBAMH, JUISi COXPAHEHHUS 3[0POBbS U COOJIONEHHS HOPM
9KOJIOTMYECKOT'0 MTOBEJICHUSI B OKpYKalolleit cpeze;

paboTtate B TpyIIe C BBIIOJHEHUEM pa3IMYHBIX COLMAJIBHBIX pOJIeH, IMJIaHUPOBaTh pPabOTy TPYIIIILL,
palMoOHaJIbHO pacpeelisiTh 00s3aHHOCTH M IUIAHUPOBATH JIESTENLHOCTh B HECTAHIAPTHBIX CUTYalUsX, a/IeKBaTHO
OIICHUBATh BKJIQJI KaXIOTO U3 YYACTHUKOB TPYHITEI B PEIICHUE PaCCMATPHUBAEMOH POOICMEI.

K xonmy oOywenums B 11 KJiacce MpeaMETHBIC pe3yNbTaThl Ha 0a30BOM YPOBHE JOJDKHBI OTpaXkaTh
c(OPMHUPOBAHHOCTD Y O0YJAFOITUXCS YMCHHIA:

JIEMOHCTPHPOBATh Ha MPHUMEPAX POJb U MecTO (PH3HKH B (POPMHUPOBAHUU COBPEMEHHOI HAyYHON KapTHUHBI
MHUpa, B Pa3BUTHH COBPEMCHHOW TEXHHKH M TEXHOJIOTHH, B IMPAKTHUYECKOW NESTEIEHOCTH JIFOJICH, IIETIOCTHOCTD H
€MHCTBO (hPU3UUECKOI KapTHHBI MUPA;

YYUTHIBATH TPAHUIIBI MPUMEHEHUS M3YYCHHBIX (PU3UUCCKUX MOJECICH: TOUCUHBINA IICKTPHUCCKHUI 3apsi, JTyd
CBETa, TOUEUHBIII MCTOYHHK CBETa, siIEpHAsl MOJENb aToMa, HYKJIOHHas MOJEJb aTOMHOTO siipa NPH PELICHUH
(busnueckux 3agad;

pacno3HaBaTh (GuU3NUECKUe SBICHUS (MIPOIECCH) U OOBICHITh MX HA OCHOBE 3aKOHOB JJIEKTPOJWHAMHUKA U
KBaHTOBOH (DM3MKH: JIEKTPUYECKasi POBOJUMOCTh, TEIUIOBOE, CBETOBOE, XMMUUECKOE, MATHUTHOE JIEHCTBHS TOKa,
B3aWMOJICHICTBAE MAarHUTOB, HIEKTPOMArHUTHAS WHAYKIUS, NEHCTBUE MArHUTHOTO TOJIS HA TMPOBOIHHUK C TOKOM H
JMBIDKYIIUHCS 3aps, JJIEKTPOMArHUTHBIC KOJEOaHWS W BOJHBI, INPSMOJMHEHHOE paclpoCTpaHEHHE CBETa,
OTpaXeHHe, TpeliOMICHHe, WHTepepeHnus, TUPpaknus ¥ [OONApU3alUs CBeTa, JUCIEPCHS CBETa,
tdhoroanexTpudeckuii 3¢ ekt (hororddekr), cBeToBOE NaBiicHHE, BOZHUKHOBCHHE JHHEHYATOrO CIIEKTPAa aToMma
BOJIOPOJIa, €CTECTBEHHAS U HCKYCCTBEHHAs PaJIHOAKTUBHOCTE;

OIKCHIBATh M3yYCHHBIC CBOWCTBA BEIIECTBA (DIICKTPHYCCKHE, MATHUTHBIC, ONTHYCCKUE, JICKTPHUUCCKYIO
MPOBOJIMMOCTh PA3JIMYHBIX CPE) U AIIEKTPOMATHUTHBIC SIBJICHUs (IPOLECCHI), UCTIONB3Ys (DPU3UUECKHUE BETUYUHBIL:
JNIEKTPUUYECKUH 3apsifi, CUila TOKa, DIIEKTPUUYECKOE HANpsDKEHHE, JJIEKTPHYECKOEe CONPOTHBJICHHE, pPa3HOCTh
MOTEHIMAJIOB, IEKTPOJBIIKYIIAS CUila, pab0Ta TOKA, MHIYKILMS MarHUTHOTO oJjis, cuia Amrepa, cuia JlopeHia,
WHJyKTUBHOCTb KAaTYIIKH, JHEPrus OSJEKTPUYECKOr0 M MAarHUTHOTO IMOJel, MepHojJ M yacTtota KoJjiebaHui B



Koyie0aTeNbHOM KOHTYpE, 3apsiji W CHja TOKa B IPOLIECCE TI'apMOHMYECKMX O3JIEKTPOMAarHUTHBIX KoJeOaHui,
(okycHOE pacCTOsiHHE M ONTHYECKas CHJa JIMH3bI, NPH OIMCAHWHM NPABWIBHO TPAKTOBAaTh (DU3UUECKHH CMBICI
UCIIOJIb3YEMBIX BEJIMYMH, UX 0003HAUCHUS U €AMHMIBI, YKa3bIBaTh (DOPMYJIBI, CBS3BIBAIOIIME JJAHHYIO (PU3NYECKYIO
BEJIMYHMHY C APYTUMH BEITHIHMHAMUY,

OIUCHIBATh W3y4YCHHBIE KBAHTOBBIC SIBJICHUS M MPOLECCHI, UCIOJB3Yys (PU3MUECKHE BEIMYHHBI: CKOPOCTD
JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI M 4YacTOTa CBETA, SHEPrus M UMIyJbc (OTOHA, mepuoj mHoiypacraja,
SHEPTUsl CBSA3M aTOMHbIX SI/IEp, TP OMUCAHUH [TPABUIILHO TPAKTOBATH (PU3UUECKHUI CMBICI HCIONB3YEMbIX BEJIHYHH,
uX 0003HAYCHUS] U CIUHHUIBI, YKa3bIBATh (POPMYJIbI, CBSI3BIBAIOIINE MAHHYIO (H3MYSCKYIO BEIUYUHY C JIPYTrHMHU
BEJIMYMHAMHU, BBIYUCIIATH 3HAUCHHE (PU3NIECKON BETHIMHBL;

aHAIM3UPOBaTh (PM3MYECKUE IPOLIECCHl U SIBICHUS, UCIONB3YysS (U3MUECKUE 3aKOHBI M MPUHIIUIIBL 3aKOH
Owma, 3aKOHBI MOCIIEOBATEILHOTO M MAPaUIeIbHOTO COEAMHEHUs] MPOBOIHHUKOB, 3akoH Jxoymns—Jlenia, 3akoH
JJIEKTPOMArHUTHOW HMHAYKIHMH, 3aKOH IPSIMOJIMHEHHOTO pacHpOCTpaHEHHs CBETa, 3aKOHBI OTPaKCHMs CBETa,
3aKOHBI TIPEJIOMIICHHSl CBETa, ypaBHeHHe OifHmTeiHa ans ¢Gortodddekra, 3aKOH COXpaHEHUS SHEPIHH, 3aKOH
COXpaHEHMs HMITYJIbCa, 3aKOH COXPAaHEHHUS JJIEKTPUUECKOrO 3apsija, 3aKOH COXPAaHEHWS MacCcOBOTO 4YHCIA,
noctynarsl bopa, 3aKoH pagMoakTUBHOrO pacmana, MpU 3TOM pa3inyaTh CIOBECHYIO (DOPMYIMPOBKY 3aKOHA, €TO
MaTeMaTHYeCcKOoe BEIPaKEHNE U YCIIOBHUS (TPaHUIIbI, 00JIaCTH) NPUMEHHUMOCTH;

OIpe/IeyIATh HalpaBlICHHE BEKTOpAa MHAYKIMUM MarHUTHOTO IOJISI ITPOBOJHHKA C TOKOM, CHIIBI AMrepa U
cuibl JlopeHua;

CTPOUTD U OMHUCHIBATH H300pPAKEHUE, CO3aBAEMOE TUIOCKUM 3ePKaIOM, TOHKOMN JIHH30i1;

BBITIOJIHATh JKCIEPUMEHTHI 10 HCCIICJAOBAHUIO (U3MYECKUX SIBICHHA W MPOLECCOB C HCIOJb30BAHUEM
OPSMBIX M KOCBCHHBIX HW3MEPCHHWil: TpH 3TOM (QOPMYIHPOBAaTh MpoOiIeMy/3afady W THIOTE3y Y4eOHOTO
JKCIEPUMEHTa, COOMpaTh YCTAHOBKY W3 MPEJIOKEHHOrO 00OpYyJOBaHHs, MPOBOJUTH OMBIT M (HOPMYIHUPOBATH
BBIBOJIBI;

OCYLIECTBIISITH MPSIMbIE U KOCBEHHBIE N3MEPEHUsT (PU3MYECKUX BEJIMYHH, IIPH 3TOM BHIOMPATh ONTUMAJIbHBINA
CHoco0 U3MEPEHUsI U HCIIO0JIb30BaTh U3BECTHBIC METO/BI OLIEHKH MOTPELIHOCTEH N3MEPEHUIT;

UCCIIe/IOBaTh 3aBHCUMOCTH (DPU3MYECKMX BEJIMYHMH C MCIOJIBb30BAaHUEM NPSMBIX HM3MEPEHHH: IIPH 3TOM
KOHCTPYUPOBATh YCTAaHOBKY, (PUKCHPOBATh pe3yJbTaThl MOJYUYEHHOH 3aBHCUMOCTH (DU3UUECKUX BEJIHYHH B BUJIE
Tabnuu 1 TpaduKoB, JIeNaTh BBIBOJBI 110 PE3YJIbTaTaM UCCIICOBAHNS;

cobmoaTh mpaBuia 0e30MacHOr0 TPyJda MpPU TMPOBEACHHH KCCICAOBAHUM B paMKaxX y4eOHOTO
IKCIEPUMEHTa, Y4eOHO-HCCIIE0BATEILCKON W MPOEKTHON JESATENbHOCTH C HCIOJIb30BAHHEM H3MEPUTEIBHBIX
YCTPOMCTB U JIaDOPaTOPHOTO 000PYIOBAHUSI;

pemiath pacu€THbIC 3a/1a4d C SBHO 3a/IaHHOW (DU3UYECKOH MOJENbIO, HCIHOJb3Ys (U3MYECKUE 3aKOHBI U
MPUHIIMIIBL, HA OCHOBE aHAM3a YCIOBUS 33]a4l BHIOUPATh (PU3UUECKYIO MOJEIb, BHIACIATh (PU3UICCKUE BETHIMHBI
U GopMyIIbl, HEOOXOAUMBIE ISl €€ PEIICHH S, IPOBOIUTH PACUEThI U OLICHUBAThH PEATbHOCTD MOIYYCHHOT0 3HAYCHHS
(hu3rUecKo BETUIUHBL;

peliath KayeCTBEHHBIE 3a/laud: BBICTPAWBATh JIOTUUECKH HENPOTHBOPEUMBYIO ILIENOYKY PACCYKACHHH C
OIOPOM Ha M3YyUYEHHBIE 3aKOHbBI, 3aKOHOMEPHOCTH U (hU3HUUECKHE SIBICHHUS;

UCIIONIb30BaTh MPHU PEIICHUH Y4eOHBIX 3a]ad COBpEMEHHbIe WH(OPMAIMOHHBIE TEXHOJIOTHH JIS TOWCKa,
CTPYKTYPHUPOBAHUS, MHTEPIIPETAIMHU | MPE/CTaBlIeHHs] y4eOHOI 1 Hay4HO-TIOMYJISIPHOI HH(pOPMAIHH, TTOJIy4YSHHON
U3 pa3InuHbIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJIY4aeMyt0 HHPOPMAIIHIO;

OOBSCHSTh MPUHIHUIBI JACHCTBUS MAIIWH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pa3iuvaTh YCIOBHS HX
0€3011aCHOTO MCIIOJIb30BAHHS B MIOBCEAHEBHOM KHU3HU;

NPUBOAKWTH TMPHUMEPHl BKIaJa POCCHHCKHX M 3apyOeXkHBIX YUEHBIX-(U3MKOB B pa3BUTHE HAYKH, B
00OBSCHEHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOT Ui,

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3HMKE B MMOBCEIHEBHOW JKU3HM /s oOecneueHns: 6e30MacHOCTH
npu 00paleHny ¢ MpudopaMH U TEXHUYECKUMHU YCTPOWCTBAMH, JUISi COXPAHEHHUS 3[0POBbS U COOJIONEHHS HOPM
9KOJIOTMYECKOT'0 MTOBEJICHUSI B OKPYXKalOIIeH cpeie;

paboTate B TpyINe C BBIIOJHEHUEM pa3jIMYHBIX COLMAJIBHBIX pOJIEH, IUIAHUPOBaTh pPaboOTy TIpYIIIb,
palMOHAILHO pacHpenelisiTh 00S3aHHOCTH M IUIAHUPOBATH JIESTENLHOCTh B HECTAHJAPTHBIX CUTYalUsX, a/JIeKBATHO
OLIEHMBATh BKJIA]] KAXKJIOTO M3 YYACTHUKOB IPYIIIbl B PELICHUE PACCMAaTPUBACMON IPOOIIEMBI.



TEMATHYECKOE IIVIAHUPOBAHUE

10 KVIACC
KoauuecTBo yacos
Ne o/ HaumeHoBaHue pa3iesioB U TeM DJieKTpoHHBIE (LG POBLIE)
: NPOrpaMMBI Bcero Koutpoanurre lpaxTuieckue o0pa3oBaTebHbIE PeCyPChI
padoThI padoThI
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
11 du3KKa U METOABI HAyYHOT'O NTO3HAHUS 2 bubmorexa LIOK
' https://m.edso0.ru/7f41bf72
HWroro no paszneny 2
Pa3nen 2. MEXAHUKA
Bubnunoreka [IOK
21 Kunemarika S https://m.edsoo.ru/7f41bf72
Bubaunoreka [IOK
22 Plusavnia ! https://m.eds00.ru/7f41bf72
bubnuoreka [JOK
2.3 3aKOHBI COXPAHEHUS B MEXaHHKE 6 1 1 https://m.edso0.ru/7f41bf72
HUtoro mo pazneny 18
Pa3znen } MOJIEKYJISAPHASI ®U3UKA U TEPMOJUHAMHUKA
3.1 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubnuoteka [IOK
) TEOpUU https://m.edsoo.ru/7f41bf72
bubmuoteka [JOK
3.2 ‘ OcroBb TepMOHHAMHICH 10 ! https://m.edsoo.ru/7f41bf72
33 ArperaTHbBIE COCTOSIHHS BEIECTBA. 5 Bubnmmotexa LIOK
) ®Da3oBble EPEX0IbI https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 24
Paznea 4. 9JIEKTPOAUNHAMUKA
Bubmmorexa LIOK
41 ‘ 7eKTpocTaThKa 10 ! ! https://m.edsoo.ru/7f41bf72
4.2 [TocTosiHHBIM nekTpuyeckuit Tox. Toku B 12 1 1 bubnuorexa [IOK
) Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazaeny 22
PesepBHOe BpeMs 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 4



https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72
https://m.edsoo.ru/7f41bf72

11 KJIACC

KoanuecTBO YyacoB JJIeKTPOHHBbIE
. HaumeHoBaHMe pa3aesioB U TeM (undposbie)
Ne n/m IporpaMMBI Beero KOGHTPOJIBHBIe H%aKaneCKne 06pazoBaTeabHbIC
padoThI padoThI pecypesi
Pazgen 1. SJJIEKTPOANHAMUKA
11 MarsauTtHoe nose. DIeKTpoMarHuTHas 11 1 3 Bubmuorexa LHOK
' WHITYKIHSI https://m.edsoo.ru/7f41c97c
Hroro mo paznemy 11
Paznea 2. KOJIEBAHU S U BOJIHBI
21 MexaHudecKkue U 3JIEKTPOMarHUTHBIE 9 1 Bubmuoreka [JOK
' KosIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHudecKkue U 3JIEKTPOMarHUTHBIE 5 1 Bubmuoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmuoreka LIOK
23 Onika 10 3 https://m.edsoo0.ru/7f41c97c
Uroro o pazaeny 24

Paznen 3. OCHOBBI CIEIUAJIbHOM TEOPUM OTHOCUTEJBHOCTH

31 OCHOBBI CTIEIMATTEHOM TEOPUH 4 1 bubnuoreka [IOK
' OTHOCHUTEIHLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazaeny 4
Pa3gen 4. KBAHTOBASI ®PU3UKA
. bubmuoreka LIOK
4.1 DneMeHThl KBAHTOBOH ONTHKHU 6 https://m.eds00.ru/7f41c97c
Bu6nuoreka [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
Bu6nuoreka [JOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 15

Pazgen 5. 3JIEMEHTBI ACTPOHOMHUHU U ACTPOPU3IUKHU



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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https://m.edsoo.ru/7f41c97c

bubmuoreka LIOK

51 DJIeMEHTHI aCTPOHOMHUH U acTPODU3UKH 7 hitps://m.edsoo.ru/7f41c97c
HWroro mo paznemy 7
Pazgen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 OG6obmaromiee MOBTOPEHUE 4 ﬁggg%ﬁiii?ﬁﬂ f41c97c
Hroro mo paznemy 4
PesepBHOE Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c

MNOYPOYHOE IIVTAHUPOBAHHME (c yuerom paboueii mporpaMMbl BOCIIUTaHUS U IPUMEHEHHS 000pyI0BaHHs IEHTPOB 00pa30BaHMsl €CTECTBEHHO-HAYYHOH U
TEXHOJIOTHUECKOH HanpaBieHHocTel «Touka pocTay)

10 KJIACC
KosnyecTBo yacoB HUcnonb3zoBanue
u¢poBoro n
DJIeKTPOHHbIE u(ppoBoro
Hdara aHAJIOT0BOI0
Ne uudposbie
u/n Tema ypoka Beero KonTposbHbIe IIpakTHYecK H3YYECHHU oBpazoBaTebHbIE o0opynoBaHust LeHTpa
padoTsI He padoThl b €CTeCBeHHO-HAY4YHOH U
pecypcbl N
TEXHOJIOTHIECKOii
HaIllpaBJICHHOCTEH
«Touka pocra»
®duzuka — HayKa 0 IpUPOJE. bubnnorexa [JOK
Hayunble MeTOIbI TO3HAHUS 1 https://m.edsoo.ru/ff
OKPY’KaIOIIEero MUpa 0c32e2
Posnb u MecTo Quzuku B 3HAaKOMCTBO C
(hOpMHUPOBAHUHU COBPEMEHHOM bubanorexa [IOK obopynoBanueM Touku
HAYYHOW KapTHHBI MHpA, B 1 https://m.edsoo.ru/ff | pocta
MPaKTHYECKOH AesSTeIbHOCTH 0c33e6
Jojen
Hab6op no kunematuke u
HWHAaMKe: TpeKH (PesbChl) ¢
MexaHnyeckoe IBHIKEHHE. A P (p )
bubnnorexa [JOK MEXaHUYECKUM WITH
OTHOCUTEIBHOCTh MEXaHUYECKOTO )
srikers. TTepeMeleHIe 1 https://m.edsoo.ru/ff MarHUTHBIM MIPUBOIOM,
A - epemert ’ 0c3508 TEJIEKKHU C HU3KUM
CKOPOCTb, YCKOpPEHHE
TpeHHeM, Habop TPY30B,
OJTOKHU
PaBHOMepHOE npsAMOnuHEHHOE bubmorexa LIOK
I[BI/I)KCHI/IIG): P 1 https://m.edsoo.ru/ff
0c3620
N bubanorexa [JOK Tenexku ¢ HU3KUM TPEHUEM,
PaBHOYCKOpEHHOE MPSIMOJIMHEIHOE )
J———— 1 https://m.edsoo.ru/ff | maGop rpysos
0c372¢
CBobonHOe majieHne. Y CKOpeHne bubmmorexa [IOK
CBOGOHOTO I ;1 eHm; p 1 https://m.edsoo.ru/ff
A 0c39cc
KpuBonuneitHoe 1BUXKEHUE. bubanorexa [JOK
JIBr>xeHue MaTepuaibHOH TOUKH 1 https://m.edsoo.ru/ff
10 OKPYKHOCTH Oc3ada
[TpuHIMIT OTHOCHUTENBHOCTH 1 Bbubnnorexa [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
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https://m.edsoo.ru/ff0c3ada

lanunes. UnepuuanbHele CUCTEMBI
otcuerta. [lepBblii 3axkoH HproTOHA

Macca tena. Cuna. IlpuHnun

https://m.edsoo.ru/ff
0c3be8

bubanorexa [JOK

Tenexku ¢ HUBKUM TPCHUCM,

9 CYIIEPIIO3UIINH CHII. BTOpO#i 3aK0H https://m.edsoo.ru/ff | wabop rpysos
HeroToHA 17151 MaTepHATEHOW TOYKH 0c3be8
. bubanorexa [JOK Tenexku ¢ HU3KUM TPEHUEM,
Tperuii 3axoH HeroToHa muist .
10 https://m.edsoo.ru/ff = waGop rpysos
MaTepUATbHBIX TOUCK
0c3be8
3aKOH BCEMHUPHOTO TATOTCHUS. bubmuoreka [TOK
11 Cuna tsoxectu. [lepBas https://m.edsoo.ru/ff
KOCMHYECKasi CKOPOCTh 0c3doo
[Ipubops! s U3ydeHUs
Cuna ympyroctu. 3akoH ['yka. Bec bubmmorexa [IOK K(f’ne6arr)1m7? I )IZII/IIHHLIG u
12 yrpy ’ yKa. https://m.edsoo.ru/ff - [Py
Tena MaTeMaTHUeCKHe
0c3el8
MAasiITHUKH, CEKYHIOMEPBI
Cwuna tpenus. Kosdduuuent
eHI/Iﬂp Cuna com q)Oql)“I/II;J'IeHI/Iﬂ npu bubmorexa [IOK
13 Tgymcef;nn Tena B I:KI/I KOCTH Mnlf hitps://m.edsoo.ru/ft
A ot 0c3f76
rase
[NocrymaTtensHOE M BpamaTeIbHOES
JBIDKEHUE a0COIOTHO TBEPIOTO bubarorexa [JOK
14 Tena. MoMeHT cuibl. I1aedo Crits. https://m.edsoo.ru/ff
YcioBust paBHOBECHSI TBEPIOTO Oc41a6
Tena
N HaGop nuist nzyuenns
Hmnynbpe MaTepuambHON TOUKH, ]
Bubmmorexa [IOK 3aKOHOB COXPAaHEHUS:
CHCTEMBI MaTePHAIBHBIX TOYCK. ]
15 https://m.edsoo.ru/ff =~ masTHEKH (BKITIOUAsK
Vmnysbe cuitel. 3aKOH COXpaHEHHS o
0c43d6 Oa/UTMCTHYECKHUI JUTSt
AMIyJbca. PeaKTHBHOE JBIKECHHE o
W3YYEHHsI CTOTIKHOBEHHIN)
PabGora 1 MOIIHOCTH CHJIBI.
oo OIMOCTD © Bbubmmorexa [IOK
Kunernueckas sHeprus .
16 . https://m.edsoo.ru/ff
MaTrepuanbHOi Touku. Teopema 00 0c4502
W3MEHCHHN KHHETUYECKON SHEPTUH =
[NoTeHnmanbpHass YHEPTHS.
[HoTeHunanbHas SHEPTUS YIPYTO Bbubmmorexa [IOK
17 ne(opMUPOBaHHOW TIPYKHUHBI. https://m.edsoo.ru/ff
IToTeHIManbHasE YHEPTHS Teaa 0c461a
BOJIM3U TIOBEPXHOCTH 3EMITH
18 IToreHnuansHbIE U Bbubnnorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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HENOTeHIHaNbHbIE CHiIbl. CBA3b
paboTHI HEMOTEHIMATIBHBIX CHII C
H3MEHECHHEM MCXaHUISCKOMU
SHEPTHH CHCTEMBI TeJl. 3aKOH
COXpaHEeHHsI MEXaHUUeCKON
SHEPrUuu

https://m.edsoo.ru/ff
0c478c

19

JlabopaTopras pabora
«UccnenoBanue cBsi3H pabOTHI
CHJIBI C H3MEHEHUEM MEXaHUYeCKOH
SHEPrHH Teja Ha IpUMepe
pacTsHKEHHS] PE3UHOBOT'O JKI'YTay

[pyxwuna >xxectkocThio 20
H/m, rpy3 maccoit 100 T (2
IIT. ), IITaTHB
1ab0paTOPHBIN c
JiepKaTesneMm, JTMHenKa

20

21

22

23

24

Kontponpras pabora mo Teme
«Kunematuka. JluHamuka. 3aKOHBI
COXPaHCHHS B MCXaHUKE)

OCHOBHBIE TIOJIOKCHUS
MOJIEKYJISIPHO-KHHETHYECKOH
Teopun. bpoyHOBCKOE ABMKEHHE.

Muddysus

Xapakrep IBUKEHUS U
B3aMOICHCTBHS YaCTHI] BEIESCTBA.
Mopaenu cTpoeHus ra3os,
KUAKOCTEN U TBEPIBIX TEI

Macca monekyi. KonngyectBo
BewecTna. [locTossHHas ABOTaJpo
TemnnoBoe paBHOBECHE.
Temneparypa u e€ U3MepeHue.
IIIxana Temnepatyp Llenbcus

bubamoreka [TOK
https://m.edsoo.ru/ff
0c4b74

bubamoreka [TOK
https://m.edsoo.ru/ff
0c4dc2

25

Wneansusrii raz B MKT. OcHoBHOE
ypaBaenne MKT

Bbubnuoreka [IOK
https://m.edsoo.ru/ff
Oc4fde

26

AOCoNIOTHAs TeMIIepaTypa Kak
Mepa cpeHeil KWHEeTUYECKOU
OHEPIUu IBUKCHUA MOJICKYJL.
YpaBuenue Meneneea-
Kunaneiipona

Bbubnuoreka [IOK
https://m.edsoo.ru/ff
Oc511e

27

3akoH JlaneToHa. ['a30BbIC 3aKOHBI

HaGop st nzyuenns
ra30BBIX 3aKOHOB
(MenneneeBa —
Knaneiipona):



https://m.edsoo.ru/ff0c478c
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JlabopaTopras pabora
«UccnenoBanne 3aBUCUMOCTH

COCAMHUTEINBHbIEC TPYOKH,
MaHOMETPBI, IIIPHIIB C
HMOPIIHAMH, TEPMOCTAT

[InacTukoBsIi cocy,
IIPUII, TUTACTHKOBBIC

28 MEXY MapamMeTpamMu COCTOSHHUS TpyOKH, TEPMOMETD,
pa3peKEHHOTO Ta3ay MaHOMeETp, bapoMeTp
M3onpouecchl B uacaibHOM rase u bubmmorexa [IOK

29 nux E(bllflqecxoe 1'1Il €ICTaBJICHHC https://m.edsoo.ru/ft

P pel 0c570e
BHyTpeHHss SHEpPTUs Kanopumetp, HabopsI TET ¢
B 10K P20 o

30 ) https://m.edsoo.ru/ff P P

KonruecTBo TEmioTsl U paboTa.

0c5952
BHyTpeHHSIs SHEpTrHs
OJTHOATOMHOTO H/ICaJIbHOTO Ta3a

bubnnorexa [IOK

31 Busl Temionepenayn https://m.edsoo.ru/ff

0c5c36
VY aenbHas TEII0EMKOCTh Bu6morexa LIOK
BeiecTBa. KolmuecTBo TEMIOTHI )
32 IIpH Terwionepenadye. AauabaTHbIN https://m.edsoo.ru/ft
P PEARIe. A 0c5c36
potecc
IlepBbIit 3aKOH TEPMOAMHAMUKHA U bubmmorexa LHOK
33 eropn VMEHEeHUe II: 1/13§H oreccam hitps://m.edsoo.ru/ft
P pott 0Ocbefc
HeobpaTumocTs po1ieccoB B bubanorexa [JOK

34 npupojie. Bropoii 3akoH https://m.edsoo.ru/ff

TEPMOJMHAMUKHU 0c6230
N Bbubmmorexa [IOK

35 ?ei?l}:éﬁg iiﬁ;iif u KIL https://m.edsoo.ru/ff

0c600a

36 [uxn Kapuo u ero KIT/]

37 DKoJorudeckue mpooIemMbl
TEIUIO3HEPTeTUKH
O600maromuit ypox Bubmmoreka [IOK

38 «Mounekymsipras pusuka. OCHOBBI https://m.edsoo.ru/ff

TEPMOJUHAMUKIY)

0c6938



https://m.edsoo.ru/ff0c570e
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https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6938

KontponsHas pabora mo Teme

Bbubnnorexa [JOK

39 «Mounekynsipras Gpusuka. OCHOBBI https://m.edsoo.ru/ff
TEPMOANHAMHUKID) 0c6a50
ITapooOpa3zoBaHue U KOHACHCAIUS bubmorexa LIOK
40 I/Icga egﬂe L KUICHIe AACHCALIA. https://m.edsoo.ru/ff
P 0c63b6
AOCOIIIOTHAS U OTHOCUTEIbHAS bubaunorexa [JOK
41 BJIQYKHOCTh BO31yXxa. HachlleHHbIH https://m.edsoo.ru/ff
nap 0c64d8
Teépnoe Teno. Kpucrammmaeckue u
amop(Hble Tena. AHU30TPOHUS Bbubnuorexa [IOK
42 CBOMUCTB KpHCTaIOB. JKumkue https://m.edsoo.ru/ff
kpucrtauisl. COBpeMEHHBIC 0c65f0
MaTepHaIbI
[InaBneHue U KpucTaLIU3AIIHSL. bubanorexa [JOK
43 VY enbHast TEMIOTA IJIaBICHUS. https://m.edsoo.ru/ff
CyOnumarust 0c6708
bubnnorexa [IOK
44 YpaBHeHHE TEMIOBOTO OanaHca https://m.edsoo.ru/ff
0c6820
DneKkTpu3anus Tell. bubarorexa [JOK
45 Drektpuveckuii 3apsj. JlBa Buga https://m.edsoo.ru/ff
IIEKTPUUECKHX 3aPsII0B Oc6bcc
e e B 10K
46 YHPOBOL ' https://m.edsoo.ru/ff
COXPaHCHHS JIIEKTPUIECKOTO
Oc6hcc
3apsiia
B3aumoneiicTBue 3apsii0B. 3aKOH Bbubmmoreka [IOK
47 Kynona. TodeuHslit aneKTpuuecKuii https://m.edsoo.ru/ff
3apsn Ocbeesd
i S — B iok - dome v
48 - DHHIHI cyTiep H https:/m.edsoo.ru/ff =~ ** P
ANMEKTPHUYECKUX ToNeH. JIuaun 0c6df2 CHWJIBI TOKA, HANPSKCHUS,
HaTPsKEHHOCTH - COTIPOTHUBIICHUS
PaboTa cuit aeKTpOoCTaTHIECKOTO bubanorexa [JOK
49 nojs. Iorennumain. PasHocTs https://m.edsoo.ru/ff
IIOTEHIUAJIOB 0c6f00
50 [TpOBOTHUKH M TUIIEKTPUKH B bubnmoreka [TOK

QJICKTPOCTATUYCCKOM ITI0JIC.

https://m.edsoo.ru/ff



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

JvsnekTprdeckas IpOHUIIAEMOCTh

0c7018
bubaunoreka [JOK

51 Dnekrpoémkocts. KoHaencarop https://m.edsoo.ru/ff
0c7126
DNeKTPOEMKOCTD TIOCKOTO bubmuoreka [TOK
52 KOHJeHCATOpa. DHEPrus https://m.edsoo.ru/ff
3apsHDKEHHOTO KOHJICHCATOpa 0c72c0
MaxkeTHast 1uiata, CIOna,
CTEKIIO, TUTACTUHBI,
53 Jlaboparopnas pabora "M3mepeHue 1 MHKpOaMIIepMeTp, aBOMETP,
3JIEKTPOEMKOCTH KOHeHcaTopa" OKCHUJIHbIE  KOHJICHCATOPHI,
UCTOYHUK MHUTaHMS,
COC/IMHUTEIIBHBIC TIPOBOJIA
[IpuHUMD fEelCTBUS U IPUMEHEHUE
KOHJICHCATOPOB, KOITMPOBAILHOTO
54 amnmnapara, CTpyHHOI'O IIpPUHTEPA.
DJeKTpocTaTH4ecKas 3alInTa.
3a3emiIcHHE 3JIEKTPONPHOOPOB
KommekTs! amst cOopku
o 3JIEKTPUYECKUX LENei:
DNEeKTPUIECKUI TOK, YCIOBHS €ro
. WCTOYHHMKH TIOCTOSIHHOTO M
cyuiectBoBaHus. [10CTOSHHBIN TOK.
MepEeMEHHOT0 TOKa,
55 Cuna Toka. Hampspxenue.
HaOOPHI PE3UCTOPOB,
Conporunenue. 3akoH OMa 1is
KOHJICHCATOPOB, KaTyIIeK
ydacTKa Iermu
HHAYKTUBHOCTH, KITFOYH,
COCTMHHUTENFHBIEC IPOBOA
JlaTumk ~ TOKa,  MATYHK
HaNpspKeHUs,  amIepMe
[MocnenoBarenpHOE, apauiebHOE, 5 E . e)lem:m,lﬁ pMeTp
CMELIaHHOE COEJUHEHHE bubanorexa [JOK BOiBTl\I;eT ’
56 poBoAHUKOB. JlaboparopHas 0.5 https://m.edsoo.ru/ff P .
JIBYXTIpEIETbHBIN,
pabora «/3yueHne cMeImaHHOTO 0c74f0
pesucrop, MCTOYHHK
COCMHEHUS PE3UCTOPOBY
MUTAHUS, KOMIUTEKT
MPOBOJIOB, KIIIOY
PabGota u MommHOCTH bubanorexa [JOK HaGop st nzyuenns
57 ANEKTPHYECKOTO TOKA. 3aKOH https://m.edsoo.ru/ff =~ 3axona [xoyis - Jlenna
Jxoyns-Jlenua 0c7838
58 3axoH OMa A71s moTHOM 05 bubanorexa [JOK HcroyHuk TOKa, BOJIBTMETP

(3aMKHYTOW) IEKTPHYCCKOH IICTIH.

https://m.edsoo.ru/ff

Ha 6 B, ammepmetp Ha 3 A,



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Kopotkoe 3aMbikaHue.
JlabopaTopuas pabota «/3mepeHue
OJ1C UCTOYHHKA TOKA U €T0
BHYTPEHHETO COIIPOTUBIICHUS»

Pesepsuslil ypok. KonTponbHas
pabota o Teme

0c7ae0

Bbubnnorexa [JOK

peoctar 5 Om 3 A, wmod,
COC/IMHUTEINBHBIE TIPOBOJIA

59 "JexTpoauHaMuKa" / https://m.edsoo.ru/ff
Bcepoccwuiickas mpoBepoyHas 0c8c56
pabota
O06o0maromuit ypok
bubamoreka [TOK
«DNEKTpOANHAMHKA /
60 9 https://m.edsoo.ru/ff
Bcepoccwuiickas mpoBepoyHast P
pabota 0c88be
DJeKTpOHHAs TPOBOIUMOCTH
TBEPBIX METAIJIOB. 3aBUCHMOCTD
61 COTIPOTHUBIICHUS METAJUIOB OT
TeMIepaTyphl.
CBepXmpoBOINMOCTD
62 DIIEKTPUUECKHUM TOK B BaKyyMe.
CBoCTBa 3JIEKTPOHHBIX MTYYKOB
[TonynpoBOAHUKH, UX COOCTBEHHAS
’ b K K
" NpUMECHas MPOBOANUMOCTb. H6H_H0Te a HO
63 CBoiicTBa p—n-epexosia https://m.edsoo.ru/ff
) Oc84ae
[omymmpoBOTHUKOBEIE TPHOOPHI -
DIEKTPUYECKUI TOK B paCTBOPAX U
b K K
64 pacruiaBax 3J1eKTPOJIHUTOB. htl/tlsgl;llﬁee dicIJloOru I
DNEeKTPOTUTHYIECKAST TUCCOIHAITHSL. 00825& : :
OnexTpoau3 -
DNEKTPUUECKUH TOK B Ta3ax.
o b K
65 CaMocTOoATEIbHBINA U h ;Igg_l;(;;eelazcioru I
HECaMOCTOSATEIbHBIN pa3psil. 0c8 4'ae : :
Monnus. [1nazma -
OnexTpudeckue mpuOopsl U Bubmorexa [IOK CoBpeMeHHbIH H(hPOBOH
CTPOMCTBA M UX MTPAKTUIECKOE ocuuimiorpag s
66 yerp P https://m.edsoo.ru/ff ! pag
TIPUMEHCHHUC. HpaBI/ma TEXHUKHU 0086fC BU3yalIu3allun
6e3omacHOCTH - ANEKTPUYECKHIX CHT'HAJIOB
KonTponbHast paboTa 1o Teme bubnmoreka [TOK
67 «Qnekrpocraruka. [TocTOSHHBIM https://m.edsoo.ru/ff

BJIEKTPUYECKU TOK. TOKH B

OcB8a8a



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8a8a

PAa3IUYHBIX Cperax»

68

PeseprHbIil ypok. O600marommii
ypok 1o Temam 10 kiacca

bubaunoreka [JOK
https://m.edsoo.ru/ff
0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O
[TPOT'PAMME

68



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoaunyecTBo yacoB

Hcnonb3oBanue nuppoBoro u

DJIeKTPOHHBIE
N Jata undpoBbIe aHAJIOTOBOI0 060pyuosaﬂnﬂu
/i Tema ypoka Beero KonTpoabHbl IIpakTnyeckue H3y“eH 00pasoBaTelbHbIe UEHTPa ECTECBEHHO-HAYIHOM H
e padoTsI padoThl ust TeXHOJIOTHYeCKOM
pecypent Hanpasiennocreii «Touka
pocra»
[TocTostHHBIC MAaTHUTHI H 3HaKOMCTBO ¢ 000pyI0BaHUEM
e oo oo
1 . 1 https://m.edso0.ru/ff0c97
Bekrop marautHoM 78
uHayKuuu. Jlunum -
MarHuTHOM WHAYKOUA
MarsuTHOE mose VIcTOYHMKM TOCTOSIHHOTO TOKA,
MIPOBOJIHUKA C TOKOM. Bubnumorexa [IOK peocTaTbl, HA0OPhI PE3UCTOPOB,
2 OmnbIT DpcTena. 1 https://m.edsoo.ru/ff0c98 KOHJIEHCATOPOB, KITIOUH,
BzaumonelictBue fe COEIMHUTEIBHBIE ITIPOBOJA
MIPOBOJHUKOB C TOKOM
Hcrounuk
JlabopatopHas paborta bubmnunorexa LIOK TOKa, aMIIEPMET], KOMIIAC, COEIHH
3 «/3ydeHne MarHUTHOTO 1 1 https://m.eds00.ru/ff0c98 | yrenpubie mnpoBoma, KaTymika ¢
TIOJISL KATYIIKH C TOKOM) fe BBIBOJIAMH
. Vcrounuk ToKa, amrepmMeTp Jmoo
JlelicTBue MarHUTHOTO wndpoBast naGoparopust c
1IOJIA Ha IPOBOAHUK € HNPOTPaMMHBIM  OO€cIieueHHEM |
toxoM. Cunta Amrepa. Bu6moreka LIOK JaTYUKOM CHJIBI TOKa, PaMKa,
4 Jlabopatopuaz padora 1 1 https://m.edsoo.ru/ff0c9a | PCOCTAT, KIOY, COCIMHHTCIHHBIC
<<I/Ivccne1103aHHe c0 IpOBOJA, IIONOCOBOM MarHuT (2
JENCTBUS IIOCTOSHHOTO - ITyKH), KOMIIAC, INTATHB C
MariuTa Ha pamKy ¢ Myproli W nankod (2 mTYKH),
TOKOM JIEKTPOJBUTaTENb, (poTOanmapar
JelicTBre MArHUTHOTO
10JIs1 Ha ABMKYILYIOCS Bubmmorexa IIOK
5 3apsDKEHHYIO YaCTHILY. 1 https://m.edsoo.ru/ff0c9d
Cuua Jlopeniia. Pabora f4
cunel JlopeHia
6 DneKkTpoMarHuTHas 1

nHaykuyst. [lotok



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9df4

BEKTOpa MarHUTHOM
naaykn. 3C
WHAYKIUH. 3aKOH
3JIEKTPOMarHuTHOM
nnpykuuu Papajes

JlabopaTopras pabora
«HccrenoBanme SBICHUS
3JIEKTPOMarHUTHOM
HHIYKITA
NHAYKTUBHOCTB.
SIBeHUe CaMOWHAYKITUH.
OC caMOMHIYKIUH.
DHeprus MarHUTHOTO
TIOJIST KATYIIKH C TOKOM.
DNeKTPOMarHUTHOE ToJie

Bubnuorexa I[IOK
https://m.edsoo.ru/ffOcal
50

Bubnuoreka IJOK
https://m.edsoo.ru/ffOca6
00

HcToynnk mHTaHUS, KaTyIIKa
WHAYKTUBHOCTH, PEOCTaT, KIIIOY,
JIBa MOJIOCOBBIX MarHuTa,
MIJUTHAMITEPMETP, KOMITAC

Karymxku I'ensmronbua

TexHuuyeckue ycTponcTaa
U UX PUMEHCHHE:
MIOCTOSTHHBIE MAarHUTBI,
JIEKTPOMArHHTHI,
JJIEKTPOJBUIATEND,
YCKOpHUTENU
3JIEMEHTapHBIX YaCTHII,
MHAYKIIMOHHAS 11eYb

10

O06o01maromuii ypok
«MarsauTtHoe 1noJie.
DnekTpoMarHuTHast
WHAYKLHS

bubanoreka [JOK
https://m.edsoo.ru/ffOcab
82

11

KontpomnbHas padora mo
TeMe «MarauTHOE ToJIe.
DneKkTpoMarHuTHas
WHIYKIAS

Bbubnaunoreka [JOK
https://m.edsoo.ru/ffOcad
58

12

CBoOOHEIC
MEXaHUYeCKUe
KoJeOaHusl.
Tl'apmonnueckue
Konebanus. YpaBHEHNE
TapMOHHNYCCKUX
KoJeOaHui.
IIpeBpaiienue sHepruu

Bbutnuorexa IIOK
https://m.edsoo.ru/ffOcaf
06

13

JlaboparopHnas pabora

[lTatuB ¢ mankoi u MyQToi, 1B



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0caf06

«HccnenoBanue
3aBUCHMOCTH IIEpHO/A
MaJIbIX KoJieOaHMit Tpy3a
Ha HUTHU OT JUTUHBI HUTH
U Macchl Irpy3a»

HHUTH C TeTNIEH HA KOHIIE, TPY3bI
pasHOW Macchl C  KPIOUKOM,
JUHEIKa WIM  CAHTHUMETpOBas
JIeHTa, CEKyH/IOMED, BECHI

14

KonebarenbHbI KOHTYD.
CBobOoagHbBIE
JNIEKTPOMArHUTHbIE
KoJe0aHus B NAcaIbHOM
KoJIe0aTeIbHOM KOHTYDE.
AHaNorus Mexay
MCXAaHNYCCKUMHU U
3J'IeKTp0MaFHI/ITHI)IMI/I
KoJIeOaHUSIMU

Bubnuorexa I[JOK
https://m.edsoo.ru/ffOch8

20

15

®opmyna Tomcona.
3aKOH COXpaHEHUs
OHECPIvuu B UACAJIbHOM
KoJieOaTeIbHOM KOHTYpE

bubaunoreka [JOK
https://m.edsoo.ru/ffOch9

c4

16

17

18

[IpencraBnenne o
3aTyXaroInuX
KOJIEOaHUsX.
BoiHYy)X€HHBIE
MEXaHHYECKHE
koJsiebanus. PesoHanc.
BrinyxaeHHbIE
AIEKTPOMAarHUTHEIC
KoJIeOaHus

IlepemeHHBIH TOK.
CuHycoHIaTbHBIN
NIepeMEHHBIH TOK.
MoIIHOCTh HEPEMEHHOTO
TOKa. AMIUTUTYTHOE U
JIefiCTByIOIIEE 3HAUCHHE
CHJIBI TOKA U HAIPSDKEHHS
Tpanchopmarop.
[TpousBoxcTBO, Nepenaua
u otpediieHne
IIEKTPUUECKOM IHEPTHU

bubanorexa [JOK
https://m.edsoo.ru/ffOcbb

86

Bbubnaunoreka [JOK
https://m.edsoo.ru/ffOcbd

34

19

VYerpoiicTBo 1
MIPaKTUUECKOE

Bbutnnorexa IIOK
https://m.edsoo.ru/ffOcc3



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

MIpUMEHECHNE
ANEKTPHYECKOTO 3BOHKA,
TeHepaTopa MepeMeHHOT0
TOKQ, JIMHHI
3JIeKTponepeaay

OKOIOTHYECKHEe PUCKU
IIPY IPOU3BOACTBE

AIEKTPOIHEPTUH.
20 Kynberypa
HCTIONIb30BaHUS
3JIEKTPOIHEPTHUH B
TIOBCETHEBHOM KU3HU
MexaHH4YeCKHE BOJTHBI,
YCITOBHS
pacnpocTpaHeHusl. 5
K K
ITepuoa. CxopocTh H6H_HOTG a 1o
21 PACTPOCTPAHCHHA 1 https://m.edsoo.ru/ffOcca
4
JJINHA BOJIHBI. 5_
ITonepeunslie u
IIPOJOJIbHBIC BOJIHBI
3Byk. CKOpOCTH 3BYyKa.
b K K
I'poMKOCTH 3BYKa. H6H_HOTe a 10
22 Bicota Tona, Temop https://m.edsoo.ru/ffOccc
' 0c
3ByKa -
ok, i cmofioTss Buorexa LIOK
23 CKOpOéTB Ilxana https://m.edsoo.ru/ffOccfe
QJICKTPOMArHUTHBIX BOJIH Q
IIpuHIMIBI paguoCBsI3U U
24 TeneBuaeHus. Pa3surue
CPEJICTB CBS3H.
Paguosnokanms
KonTponbHast paboTa BH6H_HOTeKa HOK
25 (KoneGamIs 1 BOTHLD https://m.edsoo.ru/ffOcc6
f8
[psimonuneitHoe
pacrnpocTpaHeHUe CBETa B Bubmmoreka [IOK
26 OJIHOPOJTHOM cpenie. https://m.edsoo.ru/ffOcd3

TodeuyHbIi HCTOYHUK
cBera. Jlyd cBera

50



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd350

OTtpaxkeHue cBera.
3aKOHBI OTPAKEHHS

Bubnuorexa [JOK

Habop mmH3, npu3mM, 3epkan

27 ceera. [Toctpoerue https://m.edsoo.ru/ffOcd4
n300pa’keHIH B TUIOCKOM e0
3epkane
[Ipenomnenue cera. Habop mmH3, npu3mM, 3epkan
[TomHOE BHYTpEeHHEE Bubmmorexa IIOK
28 orpaxkenne. [IpenensHbIi https://m.edsoo.ru/ff0cd?
YTOJI TIOJTHOTO f6
BHYTPEHHET0 OTPaXKEHUsI
JlabopaTopras pabdora Bubmmorexa [IOK Hcrounuk cBeta, JKpaH C
29 «M3mepenue mokazarens https://m.edsoo.ru/ff0cd6 LIENBI0, CTEKIIHHAS IUIACTHUHA,
TIPEIOMIICHUSI CTEKIIa» 7a LUPKYJIb, YTOJIBHUK
JIun3eL HOCl;pOGHI/Ie Bubmmorexa [IOK Habop muH3, npusmM, 3epkan
30 H300paxeHii B THHSE. https://m.edsoo.ru/ffOcdd
®opmyna TOHKOH JTHH3BI. le
YBenmueHne JIMH3bI =
JlaboparopHas pabota HaOop nuH3, npusmM, 3epkain
31 «HccmenoBanue cBOUCTB
n300paKEHUH B TMH3aX»
Hcrounnk  Toka  (Oarapeiika),
JHucnepcus cBerta. JaMIoYKa Ha TOJCTaBKe, KIIIOY,
CroxHbIH cocTaB 6e10ro COEIMHHUTEINIBbHbBIE MPOBOJA, IKpaH
3 cBerta. LIBer. C TIPOPE3bI0, IIOCKONapauIeIbHast
JlaGoparopnas pabota IIaCTHHA, KIOBETa C  BOJIOH,
«Habmonenue METaJUIMIeCKHUI IUTAHIIET,
JIUCTIEPCHU CBETa» (oroanmapar
Wnrepdepenuns ceera. BuGmorexa [IOK bunpusma ®penens, koabla
33 Hudpakius cera. https://m.edsoo.ru/ff0ced HreroToHa, MBIIIbHBIE TIJIEHKH
Judpakironnas 22
pemérka =
INonepeyHOCTH CBETOBBIX Bubnmorexa [IOK [NonstpuzanmoHHbIe GUIBTPHI,
34 BouH. [Tonspuzanms https://m.edsoo.ru/ff0cf0 J(paKIMOHHbIE PEHICTKH,
cBeTa 2e bi (S48
Onrudeckue mpuoopsl U
35 YCTPOMCTBA U YCIOBUS UX

6e3011acHOro



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf02e

TIPUMEHCHUA

rpaHI/IHLI OTPUMEHUMOCTHU
KJIaCCHYECKOM MEXaHUKH.

Bbubaunoreka [JOK

36 N https://m.edsoo.ru/ffOcf8
ITocTynatsl ciennaabHOU 62
TEOPUH OTHOCHTEIEHOCTH -
S B 0K
37 AIHOBD i https://m.edsoo.ru/ffOcfa
3aMme]IeHHE BPEMEHU U 42
COKpaIIeHHE JUTHHBI -
DHeprust U UMITYJIbC
PEISITHBUCTCKOM Bubnmorexa [IOK
38 gacTuibl. CBSI3b Macchl C https://m.edsoo.ru/ff0cfc
SHEprUed U UMITYJIbCOM. 68
DHeprus MoKost
Ko Bumorra 0K
39 ol https://m.edsoo.ru/ffOcf6f
CICIMATBHON TeOpHUU 0
OTHOCHUTEJILHOCTHY =
®otonsl. Dopmyna bubnuoreka [JOK
40 [Tnanka. DHeprus U https://m.edsoo.ru/ffOcfe
UMIyIbC HOTOHA 16
BaxyyMHBIi (hOTO3TIEMEHT,
e ool e
41 ¢ https:/m.edsoo.ru/ffocffc =~ P MPY
¢doroaddekra. OnbiTh A. 4 (cBeTOGMIBLTPHI), TOTEHIIMOMETP
I'. CroneroBa - JUIS CHATHS BOJIBTAMIIEPHBIX
XapaKTEPUCTHK
3akoHbl poTodddekTa.
YpaBHeHune DWHINTEITHA bubnmoreka [JOK
42 st hoTodhdekra. https://m.edsoo.ru/ff0d01
«KpacHas rpanuma Se
dboTtoaddexra
ﬁaﬁeﬁzge"‘gj' Onbrs Bu6muoreka LIOK
43 o Aepd. https://m.edsoo.ru/ff0d04
XHUMHYECKOE JIENCTBUE a6
cBeTa ab
TexHuueckue ycTponcTaa
44 1 IPaKTHYECKOE

MIPUMEHEHNE!



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6

(oTo37IEMEHT,
(oTomaTINK, COTHETHAS
Oarapes, CBETOIHON

Pemenue 3amayd mo reme

Bbubnuorexa I[IOK

45 «DJIeMEHTBI KBAHTOBOM https://m.edsoo.ru/ff0d03
ONTUKH» 02
Mopnens aroma Tomcona.
Onsitel Pesepdopna mo Bubnuoreka [JOK
46 PacCesHUIO 0-JacTHII. https://m.edsoo.ru/ff0d09
[TmaneTapHast Moeb la
aToMa
bubanoreka [JOK
47 IMocrysater bopa https://m.edsoo.ru/ff0d0a
fa
N3ny4yenue u
norioieHne HOTOHOB Butmorexa LIOK
48 TIpH TICPEXOAE aTOMA © https://m.edsoo.ru/ff0d0a
OJTHOTO YPOBHS SHEPTUH fa
Ha aApyroil. Buust -
CIICKTPOB
BonHoBble cBOlCTBa
yacTtull. Bonnsl ne
Bpoiist. Bubmmorexa [IOK
49 KopnyckymspHo- https://m.edsoo.ru/ff0d0c
BOJIHOBOH JTyalTu3M. a8
CroHTaHHOE U
BEIHY)KJICHHOE H3ITyUCHHE
OTkpsbITHE Mognens ombita Peszepdopna
panoaKTHBHOCTH. Butmorexa LIOK
50 Ombrret Pesepopaa no https://m.edsoo.ru/ff0d0f
OTIpEJIETICHUIO COCTaBa 42
panvoaKTHBHOTO o
N3ITyYeHHs
CsoiicTBa anbda-, bera-,
raMMa-u3JIydeHusl.
51 Biusinue
palvoaKTHBHOCTH Ha
YKHMBBIE OPraHU3Mbl
52 OTKpBITHE IPOTOHA U bubnmoreka [JOK



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2

HelTpoHa. M30TonsL.
Anpda-pacnan.
DJNEeKTPOHHBIN U
MTO3UTPOHHEIH OeTa-
pacnan. 'amma-
U3ITyYeHHE

https://m.edsoo.ru/ff0d11

62

53

DHeprust CBA3M HyKJIOHOB
B A1pe. SnepHble
peakuuu. SnepHslii
peaxtop. [Ipobdaemsl,
NIEPCIEKTUBEI,
9KOJIOTHUECKUE aCHIEKTHI
SIIEPHOM YHEPIETUKHU

Bubnuorexa I[JOK
https://m.edsoo.ru/ff0d13

56

54

55

OeMeHTapHbIC YaCTHUIIBL.
OTKpBITHE TO3UTPOHA.
MeTtoap! HaOIIOACHUS U
perucTpaiyu
9JIEMEHTaPHBIX YACTHII.
Kpyrusiii cTon
«DyH/1aMeHTaJIbHbIE
B3aMMOJEHCTBHA.
EnuHCTBO (przmueckoit
KapTHHBI MUPaY

OTansl pa3BUTHL
aACTPOHOMHH.
[puknannoe u
MHPOBO33pEHYECKOE
3HAYCHUE aCTPOHOMUM.
Bup 38é3aH0r0 HebAa.
CosBesnus, apKue
3BE31IbI, TUTAHETHI, UX
BUIMMOE JIBH)KEHHE.
ConHeyHas cucteMa

bubanoreka [JOK
https://m.edsoo.ru/ff0d0Oe
38

MHTepakTUBHBIN NIIaHETapUil

56

Connue. ConHeuHas
aKTUBHOCTb. VICTOUHUK
sHepruu CoJtHIa U 3BE3NT

Monens CoJIHEYHOM CUCTEMBI

57

3BE3/IbI, UX OCHOBHEIC
XapaKTEPUCTUKU. 3BE3/IbI
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IIporpammuOe obecnieueHue s
MOJICIIUPOBAHUSI 3BE3/THOTO Heba
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MPOBEPSIEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUSI OCHOBHOM
OBPA30OBATEJBHOM MPOT'PAMMBI

10 KUIACC

Kon
MPOBEPSIEMOT0
pe3yabTara

IIpoBepsiemble mpeAMeTHbIE Pe3yJIbTAThHI 0CBOEHUSI OCHOBHOI 00pa3oBaTeIbHOIM
NMPOrpaMMbl cpeHero o01ero 00pa3oBanus

10.1

10.2

10.3

JleMOHCTpHpOBaTh Ha TPHUMEPaX poldb W MecTo (UMK B (OPMHUPOBAHUH
COBPEMEHHOM HayyHOM KapTUHBI MHpa, B pPa3BUTUU COBPEMEHHOM TEXHUKU H
TEXHOJIOTUil, B IPAKTUYECKON JESATEIHOCTH JIOAEH

Y4YuTHIBaTH TPAHUIIBI MPUMEHEHUS M3YYCHHBIX (PU3MYECKUX MOJEICH: MaTepuaabHas
TOYKa, MHEPIUATIbHAs CHCTEMa OTCUYETa, abCOIIOTHO TBEPIOE TENO, MICAlIbHBINA Tas;
MOJEIHU CTPOEHUS I'a30B, )KUIKOCTEN U TBEPABIX T€J, TOUEUHBIH 3JIEKTPUUECKUN 3aps]
— TIpH peIIeHNN (PU3NIECKUX 3a1ad

PacmoznaBath pusmueckue sBieHUs (TIPOIIECCH) M OOBSICHATD UX HA OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJISIPHO-KMHETHUECKOW  TEOPHUH  CTPOCHHMSA  BENIeCTBA U
3JIEKTPOJMHAMHUKH: PaBHOMEPHOE M PABHOYCKOPCHHOE IPSIMOJIMHEHHOE ABWKECHHE,
cBOOOHOE TAJCHHE TEJ, IBIKCHHE IO OKPYXXHOCTH, MHEPIHSA, B3aUMOICHCTBHE
ter; nuddysns, OpoyHOBCKOE ABMIKEHHE, CTPOCHHME KHMIKOCTEH M TBEPIBIX Tel,
n3MeHeHne oO0bEMa Tel NpH HarpeBaHUM (OXJIaXIEHHH), TEIJIOBOE paBHOBECHE,
HUCIIapC€HUC, KOHACHCAlHWA, IUIABJICHUE, KpUCTALIM3alus, KUIICHUE, BJIAXKHOCTH
BO3JyXa, NOBBIIICHUC JABJICHUA I'a3da IMPU €0 HAarp€BaHUM B 3aKPbITOM COCYJI€, CBA3b
MEXAy IapaMeTpaMH COCTOSHHS Tra3a B H30IpoOLeccax; 3JIeKTpU3alus Tell,
B3aUMOJCICTBUE 3apsI0B

104

OnuchiBaTh  MEXAaHHUYCCKOE JIBIXKCHHE, HUCIOJB3ys (U3UYCCKUC  BEJIMYMHBIL
KOOpJMHATA, MyTh, NIEPEMEIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tena, CUila, UMITYJIbC
TeNa, KUHETHUYCCKAas OJHEPrusi, IMOTCHIMAJbHAS JHEPTus, MEXaHudeckas paboTa,
MEXaHUYECKasi MOIHOCTh; MPU OMHCAHUH MPABUIBHO TPAKTOBATH (PU3MUCCKHUIA CMBICIT
HCTIONIB3YEMBIX BEIMYHMH, WX O0003HAUCHHUs U CIOUHHUIBI, HAXOAUTh (OPMYIIBL,
CBSI3BIBAIOIIUE TAHHYIO (PU3UUCCKYIO BETHUUHY C JPYTUMH BEITHYHUHAMU

10.5

10.6

10.7

OnuceIBaTh M3YYEHHBIE TEIUIOBbIE CBOWMCTBA TeNl M TEIJIOBHIC SIBICHHUS, HCIIOIB3YS
(hu3nueckre BENWYMHBL: JaBJIEHHE Tas3a, TeMIlepaTypa, CpeOHSs KHHETHYeCKas
9HEPrusl XaOTHYECKOTO MBIDKEHUS MOJIEKYJ, CpeIHEKBaJIpaTHYHas CKOPOCTb
MOJIEKYJI, KOJIMYECTBO TEIJIOThI, BHYTPEHHsIsI dHEPrusi, pabora rasa, KodQpQuiueHt
MOJIE3HOTO JEHCTBHS TEIUIOBOTO IBUTATENsl; IPHU ONMUCAHUM NMPABUIHHO TPAKTOBATh
(m3nvecKknii CMBICN HUCITIOJIB3YEMbIX BEJIWYMH, WX OO0O3HAYEeHUS U EJUHHUIB,
HaXxoIUTh (hOPMyIBI, CBSI3BIBAIONINE NAHHYIO (PH3MYECKYI0 BEIMUYHHY C JIPYTUMH
BEIMYMHAM

OnwuchIBaTh N3yYeHHBIE 3JEKTPHUUECKUE CBOIICTBA BEIIECTBA U ANEKTPUUIECKHE SBICHUS
(mpomeccsl),  WcToNB3ys  (HU3MYECKHE  BEIMUYMHBI:  JJICKTPHUYECKUH  3apsn,
3JIEKTPUYECKOE T0JIe, HANPSDKEHHOCTD TI0JIs, HOTEHINAN, Pa3HOCTh NTOTEHIUAJIOB; MTPH
ONMCAaHUM TPABWJILHO TPAKTOBATH (PU3NYECKUH CMBICI HCIOIBb3YEMBIX BEIHYHMH, HX
0003HaUCHHNS M €MHUIIBI; YKA3bIBATh (DOPMYJIBI, CBSA3BIBAIOIINE AAHHYIO (PU3MUECKYIO
BEJINYMHY C APYTUMH BEJIMINHAMHU

aHATM3MPOBATh (PU3NYECKUE MPOLECCHl U SBICHUS, UCTIONb3Ysl (PU3NYECKUE 3aKOHBI U
NpUHOUNBL: 3akoH BcemupHoro TsroteHus, |, Il n Il 3akonsr Hplorona, 3akoH
COXpaHEHMs MEXaHWYECKOW OSHEPIuH, 3aKOH COXPAHCHHS HMITYJIbCa, MPUHINI
CYNEpHO3UIIMN CHJ, NPUHIWI paBHONPABHS HWHEPLHUAIBHBIX CHCTEM OTCUETa;
MOJIEKYJISIPHO-KMHETHYECKYI0O TEOPHIO CTPOCHHUSI BEIIECTBA, I'a30BbIE 3aKOHBI, CBSI3b
CpefHel KHHETHYEeCKOW HSHEpPTruH TEIUIOBOTO JIBIDKCHHS MOJIEKYJ € abCOJIOTHOU
TEMIIEpaTypOi, MEepBbId 3aKOH TEPMOIUHAMHKH; 3aKOH COXPAHEHHsS 3JIEKTPUYECKOrO
3apsana, 3akoH KynoHa; npu 5TOM pa3nu4aTh CIOBECHYIO (pOPMYIMPOBKY 3aKOHA, €ro
MaTeMaTHYECKOE BRIPAKEHHUE U YCIOBHS (TPaHMIIBI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBACHATH OCHOBHBIE MPUHIUIIBI )ICﬁCTBHSI MalluH, HpI/I60p0B U TCXHHUYCCKUX
YCTpoﬁCTB; pa3anvatb YCJIOBUA HX 0€30I1aCHOI0 MCIIOJIBL30BAaHUS B HOBCCﬂHeBHOﬁ
KU3HU




10.9

10.10

10.11

10.12

10.13

10.14

BEIONHATE 3KCIIEPUMEHTHI 110 MCCICIOBAHUIO (PU3MUYECKUX SABICHUH W MPOLECCOB C
UCIIONIB30BAaHUEM NPSMBIX M KOCBEHHBIX H3MEPEHHWH; HpH 3ToM (HOpPMYIHMpoBaTh
npobneMy (3amady) W THIIOTE3y YU4eOHOTO SKCHEpHUMEHTa, COOMpaTh YCTaHOBKY M3
HPEUI0KEHHOT0 000PyIOBaHUsL, IPOBOIUTE OIIBIT U (YOPMYIHPOBATH BHIBOIBI

OcyImecTBIATh NPsIMbIE X KOCBEHHbBIC M3MEPEHMS (DM3MUECKHX BEIWUHH; IMIPU HTOM
BBIOMPATh ONTHMAJIBHBIN CIIOCOO M3MEPEHMS M HCHONB30BaTh W3BECTHBIC METOJBI
OLICHKH MOTPELIHOCTEN U3MEPEHU

HccnenoBarh 3aBUCHMOCTH MEXAY (PU3NYECKUMH BEJIIMYMHAMH C HCIIOJIb30BAHHEM
MPSMBIX U3MEPEHUI; IPH 5TOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH PE3yIbTaThI
MOTYYCHHON 3aBHCUMOCTH (PM3NYECKUX BEIWYHMH B BHAE TaOMHI M TpaduKoB, AEIATH
BBIBOJIBI 110 PE3YNIBTaTaM HCCIIEIOBAHUS

CoGumonaTs npaBuiia 6€3011acHOTO TpPyJa NPH MPOBEASHUH HCCIEIOBaHMH B paMKax
y4eOHOT0 JKCIEpPUMEHTa, Y4eOHO-NCCIE0BATEIbCKOW U MPOSKTHOW JESTEIBHOCTH C
HCIIONb30BaHUEM H3MEPUTEIFHBIX YCTPOHCTB U J1a00paTOpHOTO 000pYIOBaHUS

Pemrate pacuérHpic 3amauM ¢ SBHO 3aJaHHOW (U3UYECKOH MOMECIBI0, HCIOIB3Ys
(hm3nYecKre 3aKOHBI M TPUHIIMITEI, HA OCHOBE aHaJM3a YCIOBUS 3aJauyd BBEIOMPATH
(hU3UYECKYI0 MOJENb, BBIACIATh (PU3MYCCKHE BEJIMYMHBI U (DOPMYJIBI, HEOOXOAUMBIC
IUIsl e€ pelleHus, MPOBOJUTH PACUETHl U OIEHMBATH PEAIbHOCTh MOJYyUYEHHOTO
3HAYCHUS (PU3UUECKON BEIINIHHBI

PemaTh kauecTBEHHbIE 33]]a4U: BHICTPAUBATh JIOTUYECKH HEMPOTHUBOPEUHUBYIO LIETIOUKY
paccyXJCHUH C OMOpOW Ha WM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (hu3MYecKue
SIBIICHUS

10.15

Hcnonb3oBaTh TpH pelleHHH Y4eOHBIX 3aJady COBpPEMEHHbIE HH(POPMAIMOHHBIE
TEXHOJIOTUM JJIs IIOUCKA, CTPYKTYpPUPOBAHMsI, HHTEPIpPETAlMM M IIPEACTaBICHUS
yueOHOH U Hay4yHO-TIONYJSIpHOH HWH(OpMalnuM, MOJYYEHHOH W3  pa3IMuHBIX
MCTOYHHMKOB; KPUTUYECKH aHAJIM3UPOBATH MOJy4aeMYI0 HH(OPMALIHIO

10.16

[MpuBoauTh mHpUMEPHl BKJIaJa pPOCCHUICKHX M 3apyOe)KHBIX YUEHBIX-(H3HKOB B
pa3BUTHE HAYKU, OOBSCHEHHE MTPOIIECCOB OKPYIKAIOIIET0 MHPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTUil

10.17

Hcnonp3oBaTh TeOpeTHYeCKHe 3HAHHWSA 10 (PU3WKE B IIOBCEIHEBHOW JKU3HU IUIS
obecrieueHnss 0e30MacHOCTH TpU  OOpameHHHd ¢ TpuOoOpaMH H TEXHUICCKUMU
YCTPOWCTBAMHM, ISl COXPAHCHHS 370POBbS M COONIOJCHHS HOPM DKOJOTHYECKOrO
MIOBEJICHUS B OKpYXKarollen cpee

10.18

11 KJIACC

Kon
NpoBepsieMOro
pe3yJibTara

PaboraTp B rpymnmne ¢ BBHINOJHEHHEM Pa3JIMYHBIX COIMAIBHBIX POJIeH, IUIAHUPOBATh
paboTy TpymNmbl, panMOHAIBHO pACHpPEAENSATh OOSM3aHHOCTH W  IUIAHUPOBATh
JIeSITETbHOCTD B HECTaHJAPTHBIX CUTYalMsAX, aJleKBaTHO OLIEHWBAThH BKJAJ Ka)IOTO
13 YYaCTHUKOB TPYMIIEI B pEIICHNE paccMaTpUBaeMOn IpoOIeMbl

IIpoBepsieMble MpeIMETHBIE Pe3yJIbTATHI OCBOCHUSI OCHOBHOI 00pa30BaTeIbHOI
NMPOrpaMMbI CpeiHero o01ero 0opa3oBanus

111

JleMOHCTpHpOBaTh Ha MNpUMeEpax poib U Mecto ¢Gusnku B (GopMHUpoBaHHU
COBPEMEHHOM HayuyHOM KapTUHbBl MHpA, B DPA3BUTUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B MPAKTHUUYECKON JEeATEIbHOCTH JIIOJIeH, IEJIOCTHOCTh M €IHUHCTBO
(hn3nIecKoi KapTHHBI MHUPa

11.2

YUuTHIBaTh TPaHHULBl MPUMEHEHHS HW3YyYCHHBIX (U3UUECKHX MOJEJNICH: TOYEeUHbIH
ANIEKTPUYECKUHA 3apsif, sAAepHas MOAEIb aToMa, HYKJIOHHAas MOJENb aTOMHOTO sapa
IIPH peHIeHUH (PU3UYECKHX 32129

11.3

PacniozHaBath (hpuznueckue sBICHHS (IIPOLECCHl) M OOBSICHATH UX HA OCHOBE 3aKOHOB
JJEKTPOJMHAMHUKHA M KBAaHTOBOW (DM3HMKH: 3JIEKTPHUYECKasi MPOBOJIMMOCTH, TEIIOBOE,
CBETOBOE, XMMUYECKOE, MAarHUTHO€ JAEHCTBHS TOKa, B3aMMOJEHCTBHE MAarHUTOB,
QJICKTPOMAarHuTHass MHAYKOHWA, llel\/’ICTBI/Ie MAarfvMTHOT'O MOJIsI Ha IMPOBOJHUK C TOKOM H
}IBPI)KyH_IPIﬁCH 3apsaa, DJCKTPOMArHUTHBIC KoiebaHus u BOJIHBI, HpHMOHHHeﬁHOC
pacmpocTpaHeHHE CBETa, OTpPaKCHHE, MpesIoMIIeHHe, HHTepdepeHnns, Audpakums u




114

TOJIIpU3aIisl CBETa, AMCIEpCHs cBeTa, Gorosnexrpuueckuii dhdext (poroaddexr),
CBETOBOE [ABJICHHWE, BO3HMKHOBEHHE JIMHEHYATOro CIEKTpa aToMa BOJOpPOja,
€CTECTBEHHAsl M UCKYCCTBEHHAs! paIHOAKTHBHOCTb

OnuchiBaTh  U3yYCHHbIC CBOWCTBAa  BelleCcTBA  (JJICKTPUYECKHE, MArHUTHBIE,
ONTHYECKHUE, JIIEKTPUUECKYIO TIPOBOIUMOCTh PA3IUYHBIX CPEI) U JIICKTPOMArHUTHBIC
sIBJICHUSI ([IPOLIECChI), UCTIONB3Ys (PU3UUSCKHE BENUYHHBI: DIICKTPHUCCKUN 3apsii, cuiia
TOKa, JJIEKTPUYECKOE HAMPSHKCHUE, OJIEKTPUYECKOE COMPOTHUBJICHHE, Pa3HOCTh
noreHmanos, J/IC, paboTa Toka, HHIYKIMA MAaTHATHOTO IIOJIA, CHJIa AMIiepa, cuia
JlopeHna, MHAYKTUBHOCTb KATYIIKH, YHEPTHs IEKTPUUIECKOr0 U MAarHUTHOTO MOJIEH,
MEPUOJT U 4YacToTa KOJIcOaHW B KOJICOATEILHOM KOHTYpE, 3apsj M CWIa TOKa B
mpoIiecce TapMOHMYCCKUX 3JICKTPOMATHUTHBIX KoJeOaHMiA, (POKYCHOE pacCTOSHHE U
ONTHYECKAs CHJIA JIMH3BI, TIPU OMUCAHUU MPABWILHO TPAKTOBATh (PH3UUCCKUI CMBICI
UCTIONIB3YEMBIX BEJIMYUH, WX OOO3HAUCHWS W CIUHUIBI, YKa3bBaTh (HOPMYJIEI,
CBSI3BIBAIOIIUE TAHHYIO (PU3UUCCKYIO BETHYUHY C JPYTUMH BETHYUHAMU
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11.6

11.7

11.8

OnwuceiBaTh M3y4YeHHBIE KBAaHTOBBIC SIBJICHUSI M IPOIECCHI, UCIONB3Ys (u3nyeckue
BEJIMYUHBL: CKOPOCTb 3JICKTPOMATHUTHBIX BOJIH, JJMHA BOJIHBI M 4acTOTa CBETa,
SHEPTHs U UMIYNbC (HOTOHA, NMEPUOJ MOJypachana, YHEPrusl CBSA3U aTOMHBIX sJEp;
NPY ONKCAHWU NPABUJIBHO TPAKTOBATh (PM3UUECKUI CMBICI UCIIOJIb3YEMbIX BEIHYHH,
ux o0O0O3HAaYeHHMs W EIWHHIBI, YKa3biBaTh (OPMYJIB, CBS3BIBAIOLIME JaHHYIO
(u3nUecKyro BEIMYUHY C APYTHMMHU BEIUYMHAMU, BHIYUCIATH 3HAYCHHE (QU3HMUECKON
BEJINYUHBI

AHanu3upoBaTh (HU3NUECKUC MPOIECCHI U SBICHUS, UCIIONb3Yysl PU3MUCCKUE 3aKOHBI U
NpUHIMIEE: 3akK0oH OMa, 3aKOHBI MOCIEA0BATENbHOTO U MapajuIeTbHOTO COCTUHEHHUS
MPOBOJHMKOB, 3aKOH J[koynd — JleHna, 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIUH, 3aKOH
MPSIMOJIMHEMHOIO pPacIpOCTPAHEHUSI CBETA, 3aKOHbl OTPAXKEHUS CBETA, 3aKOHBI
MPeJIOMIICHUS CBeTa, ypaBHeHHE ODWHINTeHA a1 poTodddexTa, 3aK0OH COXpaHCHUS
SHEPIuM, 3aKOH COXPAHEHUS UMIIYJIbCa, 3aKOH COXpaHEHUs JIEKTPUUYECKOTOo 3apsiaa,
3aKOH COXpaHEHUs MacCcOBOrO 4Mcia, HocTyinarbl bopa, 3aKOH pajgHMOaKTUBHOTO
pacmama; TpH OTOM pa3indaTh CJIOBECHYI0 (OPMYIHPOBKY 3aKOHa, €ro
MaTeMaTHYeCKOe BBIpaKCHUE U YCIOBHUS (TPAaHUIIBI, 00IACTH) IPUMEHIMOCTH

OmnpenensTb HalpaBlI€HHE BEKTOpa HWHAYKLMU MAarHUTHOTO IOJiI IPOBOJHHKA C
TOKOM, cujibl Amnepa u cuiiel JlopeHna

CtpouTh W ONHCHIBATH HM300paKEHHUE, CO37aBAEMOE IUIOCKUM 3epKalioM, TOHKOMN
JIMH30U

11.9

BBINONMHATE AKCIIEPUMEHTBI 10 UCCIIEJOBAHHIO (DU3UYECKHUX SIBICHUN U IPOIIECCOB C
UCIIONIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX M3MEpeHHMH; NpU 3TOM (HOPMYJIHUPOBATH
npobaeMy (3a7ady) W TUIOTE3y Y4eOHOTO SKCIEPUMEHTAa, COOMUpPATh YCTAHOBKY M3
NPe/ITI0KEHHOr0 000PY10BaHHs, IPOBOJIUTH ONBIT U (HOPMYIUPOBATH BBIBOJIBI

11.10

OcCymecTBIATh MpsIMble M KOCBEHHBIE M3MEPEHUs (U3NYECKUX BEIUYMH; MPHU ITOM
BBIOMpATh ONTHUMAIBHBIA CHOCOO M3MEPEHUS W HCIOJB30BATH W3BECTHHIE METOMBI
OLICHKU NOIPELIHOCTEN U3MEPEHUN

11.11

HccnenoBarh 3aBUCHUMOCTH  (PU3MYECKMX BEIMYMH C HCIIOIb30BAaHHUEM IPSIMBIX
W3MEpPEHUH; TNpH 3TOM KOHCTPYHpOBAaTh YCTaHOBKY, (HKCHPOBATh pE3yJIbTATHI
MOJYYSHHOW 3aBUCUMOCTH (PU3NYECKUX BEJIMYHMH B BUJE TaOIHIl U IpaduKkoB, aenaTh
BBIBOJIBI 110 PE3yJIbTaTaM HCCIIEIOBAHUS

11.12

CoOmtonate mpaBuiia 6€30MacHOTO TPy/Aa NMPH NMPOBEJCHUH HCCIIEJOBAHNN B paMKax
y4eOHOTO AKCHEpUMEHTa, y4eOHO-MCCIIe0BATENbCKOW U MTPOCKTHON AESTEIbHOCTH
C MCII0JIb30BAHUEM M3MEPHUTEIbHBIX YCTPOUCTB M 1a0OPaTOPHOro 000py10BAHUS

11.13

Pemartp pacuérHbple 3amaun ¢ SBHO 3aJaHHOW ()U3UYECKOH MOMAEIBI0, HCIONB3YS
(hm3nveckre 3aKOHBI M TPUHIIMIIEI, HA OCHOBE aHAIM3a YCJIOBHS 3aladydl BHIOHUPATH
(hU3UYECKYI0 MOJENb, BBIICIATh (YU3NYCCKHE BEIUYUHBI M (OPMYIBI, HEOOXOIUMEIC
s €€ pelleHus, NPOBOAUTh pPacdy€Tbl M OLIEHUBATh PEAJbHOCTh IOJTYYEHHOTO
3HaYCHUsS (PU3HUECKON BEITMIUHBI

11.14

11.15

Pemate xaduecTBeHHBIE 3aaqyu: BbICTpAUBATh JIOTUYECKU HCIPOTHBOPCUYUBYIO LICIOYKY
paccymneHHﬁ C 01'[0p0ﬁ Ha HU3YYCHHBIC 3aKOHBbI, 3dKOHOMCEPHOCTHU U (1)I/I3I/I‘-ICCKI/IG
SIBJICHUA

Hcnonp3oBaTh Inpu peHICHUU y‘le6HLIX 3ala4 COBPEMCHHBIC I/IH(bOpMaIII/IOHHI)IC
TCXHOJIOTMU JJIsI TIOUCKA, CTPYKTYPHUPOBAHUS, HUHTEPOPETAIMHA W HOPCACTABJICHUA




yae0HOH W HAyYHO-TIONYJSIpHOW WHGOpPMAIMK, MONYYCHHOW W3 Pa3IMIHBIX
HCTOYHHKOB; KPUTHUECKH aHAIM3UPOBATH MMOJTydaeMyI0 HH(POpPMAITIIO

11.16

11.17

OOBSICHATh TMPHUHIUIBI JCHCTBHS MAIIUH, TNPUOOPOB U TEXHUYCCKUX YCTPOMCTB;
pa3nuYaTh yCIOBHUS HX 0€30IIaCHOTO MCIIOIF30BAHMS B TOBCEAHEBHOM KHU3HH
[IpuBoAUTH TpHUMEPHl BKJIAJa POCCHUCKUX W 3apyOC)KHBIX YYEHBIX-(H3UKOB B
pa3BUTHE HAyKH, B 00BSICHEHUE MPOIIECCOB OKPYXKAIOIIETO MUPA, B PA3BUTHE TCXHUKU
M TEXHOJOT UK

11.18

Hcnonb30BaTh TEOpPETHUECKHE 3HAHMS IO (HM3MKE B IIOBCEJHEBHON KU3HU IS
obecrieueHnst 0€30MacHOCTH TpPH OOpalleHMH ¢ NpudopaMM W TEXHUYECKHMHU
YCTPOMCTBaMH, AJsl COXPAHEHUS 3[0POBbSl U COOJIONEHHS HOPM DKOJIOTHUECKOTO
MIOBE/ICHHS B OKPYIKaIoOLIeH cpejie

11.19

Paborarte B rpymnme C BBIIIOJHCHHWEM pa3MYHBIX COLMAIBHBIX DOJICH, IIAaHUPOBATH
paboTy Tpynmbl, palMOHAIBHO pPACHIpPENeNiTh OO0S3aHHOCTH W IUIaHHPOBATH
JIeSITEJIbHOCTh B HECTAHNAPTHBIX CUTYallUsIX, aJleKBATHO OLIEHUBATh BKJIAJA KAXIOTO U3
YYaCTHUKOB IPYMIIBL B PEICHHE paccMaTpruBaeMoii IpooIeMbl




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KUIACC

Kon

- Kona nmposepsiemoro 3jiemeHTa

HpOBepﬂeMI)le 3JIEMEHTDBI COACPKAaHUA

11

1.2

OUN3NKA 1 METOAbBI HAYYHOI'O ITO3HAHU A

®usznka — Hayka o npuponxe. HayuHble MeTOnBI
MO3HAHMA OKpY)Karomero mupa. Pombs skcnepuMeHTa u
TEOPHH B MPOIIECCE MO3HAHMS MPUPOJIBI. DKCIIEPUMEHT B
¢usnke

MopenupoBanue (GU3MYECKUX SIBICHHH M MPOLIECCOB.
Hayunble runore3sl. dusnueckue 3aKOHBI U TEOPHUH.
I'paHunbl  MPUMEHMMOCTH  (PU3MYECKHX  3aKOHOB.
IMpuanun coorBercTBusA. Pomp m Mecto ¢u3ukn B
(hOpMHPOBAHNH COBPEMEHHOW HAYYHOW KapTHHBI MHpA,
B TIPAKTHYECKON JIESITEINBHOCTH JIIOJCH

MEXAHHWKA
KMHEMATHKA

211

OTHOCUTEIBLHOCTH
Cucrema oTcyéTa.

MexaHndyeckoe
MEXaHUYECKOTO
Tpaexropus

JIBU)KCHHE.
JIBIDKCHUS.

2.1.2

[Tepemernenue, CKOPOCTb (cpemmsist CKOPOCTb,
MTHOBEHHAasl CKOPOCTb) M YCKOpEHHE MaTepHalbHOU
TOYKH, HX TIPOEKIMH HAa OCH CHUCTEMBl KOOPAWHAT.
CrnoxeHue nepeMelIeHnH U CI0KeHHe CKOpocTei

2.13
21 2.1.4

2.15

2.1.6

PaBHOMEpHOE ® PaBHOYCKOPEHHOE IPSIMOJIHHEHHOE
nBiwkeHne.  I'padukm  3aBHCMMOCTH  KOOpAMHAT,
CKOPOCTH,  YCKOpEHHs, TIIyTH ¥  IepeMelIeHHs

MaTepHabHON TOYKH OT BPEMEHH
CBobomHOE majieHue. Y CKOpeHHe CBOOOIHOTO MaCHHUS

KpuBonuneitHoe nBmxeHne. PaBHOMepHOe IBHXEHHE
MaTepuajJbHOM TOYKHM IO OKPYXHOCTHU. YTJoBas
CKOpOCTb, JMHEHHas ckopocTb. Ilepuon u yacrora.

LlenTpOCcTpeMUTENBHOE YCKOPEHHE
TexHuueckue yCTpoWCTBa: CHMIOMETP, JBUXKCHUE

CHapsaa0B, HETIHBIC U PEMCHHBIC MEPEaavYn

2.1.7

[Ipaktnueckne pabotel. V3MmepeHWe  MTHOBEHHOM
ckopoctu. MccnenoBanue COOTHOLICHUS MEXIY MTyTAMH,
MPOIIEHHBIMH TEJIOM 3a IIOCJIEOBATEIbHBIE DPAaBHBIC
NPOMEXYTKH  BPEMEHM TPH  PaBHOYCKOPEHHOM
JBIDKEHHH C HA4YaJIbHOW CKOPOCTBIO, PaBHOI HYIIIO.
W3ydyeHue nABUXKEHHS IIAPUKA B BI3KOM JKHUIKOCTH.
W3y4yenue aBrxeHUs Tesa, OpOIIEHHOTO TOPU30HTAIBHO

JTIMHAMUKA

22.1

2.2.2
2.2

223

[punuun otHocutenbHocTH [anunes. I[lepBbiil 3akoH
Herotona. MHepruanpHble CUCTEMBI OTCUETA

Macca Tena. Cuna. IIpuHIun cynepno3unuu cui
Bropoii 3akoH HbroTOHa Ui MarepualbHON TOYKU B
nHepuuansHOU cucteme oTcuéra (MCO). Tperuit 3axoH
HeloTOHA JUII MaTepHaIIbHBIX TOYEK

2.2.4

3akoH BcemupHOro TAroteHua. Cmia Tsokectu. Ilepmas
KOCMHU€EcKasi CKopocTh. Bec Tena




2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

2.2.7

Cuna tpenus. Cyxoe tpenue. Cuiia TpeHUs CKOJIbXKEHUS
u cwia TpeHus mokos. Kosdouruent tpenwms. Cuna
COTIPOTHUBIICHUS TIPH IBIKCHHUU Tela B JKUIKOCTH WU
rase

[loctymatenbHOE M BpallaTelibHOC  JBHKCHHE
abCOJIIOTHO TBEPOTO Tela

2.2.8

MOMEHT CHJIBI OTHOCUTENBHO OCH BpaiueHus. llmedo
cuiibl. YcnoBus paBHOBecus TBEpaoro tena B UCO

2.2.9

2.2.10

TexHuyeckue YCTpPONCTBA: NOMIIMIIHUKH, JBUKECHHE
HCKYCCTBEHHBIX CITyTHHKOB

[IpaxTuueckue paboTel. M3ydeHne ABIDKEHHS OpycKa 1o
HAKJIOHHOH TIOCKOCTH MO0J] I€HCTBHEM HECKOJIBKUX CHIL.
HccnenoBanne 3aBUCHMOCTH CHI  YNPYrocTH,
BO3HMKAIOIIUX B  AeHOPMHUPYEMOH TMpPYyXHHE H
pEe3MHOBOM 00pasiie, OT BEIMYMHBI HX JAehOopMaIuy.
UccnenoBanue yciaoBui paBHOBeCcHsl TBEPAOro Tena,
HMEIOIIET0 OCh BPAIIECHUS

2.3

23.1

2.3.2

3AKOHbI COXPAHEHIMA B MEXAHUKE

Wmmynbse MaTepHualbHOU TOYKH, CHUCTEMBI
MaTepuailbHbIX TOUYEK. MMIynbc CuiIbl U HM3MEHEHHE
HMIIyJbCa Tea

3akoH coxpaHeHus wummynsca B HMCO. PeaktuBHOe
JIBIDKEHHUE

2.3.3

Pabora cuibl

234
235

MOIIHOCTE CUJIBI

Kunernueckast 3Heprust MarepuanbHoi Touku. Teopema
0 KUHETHYECKOH dHEpruu

2.3.6

[TorenunanvHas »sHeprud. lloTeHuuanbHas 3Heprus
ynpyro aehopMHpoOBaHHON nNpyxuHbl. [loTeHIManbHAS
SHEprus Teja BOIHM3K MOBEPXHOCTH 3eMITH

2.3.7

[ToTeHnanbpHple W HENMOTEHHWAIbHBIE CHIBL. CBS3b
paboThl  HEMOTEHLHUANbHBIX CHJI C  W3MEHEHHEM
MEXaHHYeCKOW  JHEprMH  CHUCTeMBI  Tel.  3aKOoH
COXpaHCHMS MEXaHUUECKOW IHEPTUH

2.3.8
2.3.9

2.3.10

Ynupyrue u Heynpyrue CTOJIKHOBEHHUS

TexHUUecKue yCTpPONCTBA: ABWKEHHE PAKET, BOJOMET,
KOIep, NPY>KUHHBIN MUCTOJIET

[MpakTuyeckue padoThl. M3ydeHue cBs3u cCKOpocTel Tel
npu HeympyroMm yaape. MccnemoBaHue cBA3U paGOTHI
CHJIBI C U3MEHEHUEM MEXaHHMYCCKOU OHCPI'UHU TCJIa

MOJIEKYJISIPHA S ®N3UKA U TEPMOJANHAMUKA

3.1

OCHOBbBI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUM

311

3.1.2

3.13

OCHOBHBIE TOJOXEHUS MOJEKYIIPHO-KHHETHIECKOMH
teopun. bpoyHoBckoe nBmkenue. Judpdysus. Xapaxrtep
JIBUDKEHUS M B3aMMO/JICICTBUS 4aCTHI] BEIECTBA
Mogenu cTpoeHHUs Ta30B, KUJIKOCTEH M TBEPIBIX TEN U
OOBSICHEHHE CBOMCTB BEIIECTBA HAa OCHOBE JTHX
MoJeIeH

Macca monexyn. KonuuectBo BemiectBa. IlocTostHHas
ABorasipo

3.14

TemoBoe paBHOBecue. TemmepaTypa U €€ U3MEpEHHUE.
[IIxana Temneparyp Llenbcus

3.15

MO)IGJ'H: nacajJlbHOro rasa. OcHOBHOE YpaBHCHUC
MOHeKyﬂﬂpHO-KI/IHeTI/I‘IeCKOﬁ TCOPUU UACATIBHOI'O I'a3a




3.2

3.1.6

3.1.7

3.1.8

AOcomoTHass  TeMreparypa Kak =~ Mepa  CpeaHeu
KMHETUYECKOM HHEPruM TEIUIOBOTO JBMXKEHMSI YacCTHUIL
raza. lllkana remnepatyp KenbBuna

VYpauenue Kuameiipora — MenzgeneeBa. 3akoH
JlanpToHA

l'azoBble 3akoHBI. M30mpoueccsl B WeadbHOM Trasze C
MOCTOSIHHBIM ~ KOJIMYECTBOM  BEIECTBA:  M30TEpMa,
n30xopa, nzobapa

3.1.9

TexHUUECKUE YCTPOUCTBA: TEPMOMETP, OapoMeTp

3.1.10

321

[Ipaktnueckne paboTel. V3MepeHne Macchl BO3ayXa B
KJIaCCHOW KOoMHate. MccnenoBanue 3aBUCUMOCTH MEXKAY
mapaMeTpaMy COCTOSIHHS pa3peKeHHOTO ra3a

OCHOBBI TEPMOJAMNHAMUKHA
TepmonuHaMuyeckas cucteMa. BHyTpeHHSAS 3Heprus

TEPMOJMHAMUYECKOH  CHUCTEMBI M CIOCOOBI €&
U3MEHEHHUs

3.2.2

KonmyectBo TemioTsl U paboTa. BHyTpeHHss1 sHeprus
OJJHOATOMHOT'O U/IeaJIbHOT'O ra3a

3.23

Bunpl Teruronepenaun: TEIUIONPOBOAHOCTD, KOHBEKITHS,
U3Ty9ICHUE. TemnoéMKoCTh Telna. VnenbHas
TEIIOEMKOCTh BelecTBa. Pacuér koiaudecTBa TEIJIOTHI
IIpH TeIuionepenaye

3.24

I[TepBrlii 3aKOH TEPMOAWHAMHUKH. [IpUMEHEHNE HEPBOTO
3aKOHA TEPMOIMHAMHKH K H30mpoueccaM. [ paduaeckast
MHTEpIpeTanus padoThI ra3a

3.25

3.2.6

3.2.7

3.2.8

TennoBble MamuHbL [IpUHIMIBI OEHCTBUS TEILUIOBBIX
MamuH. [IpeoOpa3oBaHnsi SHEPrUM B  TEIJIOBBIX
MammHaxX. KoadduuueHt nonesHoro neicteus (manee —
KIIO) TermoBoit mammnsl. [ukn Kapao u ero KITJQ
Bropoit 3akoH TepmommHammku. HeoOpartumocTh
mpoleccoB B mpupofe. TemnoBsle  JBUTATENN.
DKoJsloruyeckue mpo0IeMbpl TEINIOIHEPTETUKH
TexHuueckue ycTpoMcTBa: [BHUraTellb BHYTPEHHEIO
Cropasusi, ObITOBOH XOJIOMILHHK, KOHAUIIMOHED
[MpakTnyeckue  pabOTHI. W3smepenue  ynenbHOR
TEIJI0EMKOCTH

3.3

ATPEI'ATHBIE COCTOSAHUMA BEIIECBA. ®A30BBIE IIEPEXO/bI

3.3.1

3.3.2

3.33

[MapooOpazoBanme W KoHAcHcanus. Vcmapenwe u
KATICHWe.  YJenbHas  TeIioTa  MapooOpa3OBaHWS.
3aBUCHMOCTh TEMITEPATYpPhl KHTICHHUS OT JABJICHUS
AOcomoTHasT W OTHOCUTENIbHAs BIAXHOCTh BO3/yXa.
Hacepiennsiii nap

TBépmoe Tteno. Kpucrammuyueckue M amMopgHBIE Tena.
AHU30TpOINSA CBOICTB KPUCTAJLJIOB. Kunxue
kpuctauisl. CoBpeMeHHBIE MaTePHAIIBI

3.34

[InaBneHne wu KpucTtau3anus. YelbHas TeIuioTa
iaBieHus. Cybnumanus

3.35

3.3.6

3.3.7

ypaBHCHI/Ie TEIUIOBOIO OajaHca

Texanueckue yc’I‘pOﬁCTBaI TUTPOMETPp U HNCUXPOMETD,
KaJIOpUMETP, TEXHOJOTHUH TIIOJYYCHHSA COBPEMCEHHBIX
MarepuajioB, B TOM YHCJIC HAHOMATCpUaAJIOB, U
HaHOTCXHOJOI'NH

[TpakTndeckne paboTsl. Mi3MepeHne BIaXHOCTH BO3/AyXa

QJIEKTPOAMHAMUKA

4.1

OJIEKTPOCTATUKA




4.2

DnekTpu3anysi Tel. OJEeKTpUYecKuid 3apsn. [lBa Buma

411
SNEKTPHIECKUX 3apsII0B
4.1.2 ITpoBOTHUKH, AMINEKTPUKH U TOITYIPOBOIHUKU
413 3aKoH coXpaHEeHHsI SIEKTPUUECKOTO 3apsiia
414 BsanmoneiictBue 3apsaaoB. 3akoH Kymona
Onektpudeckoe moiie. HampsykEHHOCTD 3IIEKTPHYECKOTO
415 moys. [lpuHnun cynepro3unun. JIMHAN HanpsHKEHHOCTH
IIEKTPUUIECKOTO TOJIS
416 PaGora cun snexTpoctatmueckoro mois. IloTeHiman.
o Pa3HocTh noTeHIMAIOB
[TpoBoAHMKM ¥  AMDIEKTPUKH B IOCTOSHHOM
4.1.7 INEKTPUIECKOM moJe. Jusnektpuueckas
MPOHUIIAEMOCTh
OnexTpoéMkocTh.  KoHmeHcartop.  DIeKTpOEMKOCTh
418 IUIOCKOTO  KOHJIEHCAaTopa. ODHEPrus  3apsHKCHHOTO
KOHJICHCaTopa
TexHHYeCKHE yCTpOHCTBa: 3JIEKTPOCKOI, IEKTPOMETD,
41.9 3JIEKTPOCTATHYECKAS 3alIuTa, 3a3eMJICHHE
o ANEKTPONPHUOOPOB, KOHIEHCATOpP, KCEPOKC, CTPYHHBIH
IPUHTEP
4.1.10 [TpakTndyeckne paboTel. M3MepeHHe 3IEeKTPOEMKOCTH

KOHACHCATOpa

IIOCTOSIHHBIM DJIEKTPMYECKUI TOK. TOKM B PA3JIMYHBIX CPEJIAX

VYcnoBus CYIIECTBOBAHUA MOCTOAHHOI'O 3JICKTPUYECCKOI'O

421 .
Toka. Mictounuku Toka. Cuia Toka. ITocTosHHBIN TOK
4.2.2 Hanpsoxerne. 3akon Oma st y9acTka Ierd
423 DIEeKTpUIECcKOe COTIPOTHUBIICHUE. VYaensHOE
- COTIPOTHBIICHHUE BEIIECTBA
424 ITocnenoBarensHoOE, napaenbHoe, CMeIIaHHOe
o COEIMHEHUE POBOIHIKOB
4.25 Pabota anekrpuyeckoro Toka. 3akoH Jlxkoyns — Jlenna
4.2.6 MOUIHOCTP AIIEKTPHIECKOTO TOKA
anekTpoaBrkymas cuia (nagee — 3JIC) u BHyTpeHHEE
427 COTIPOTHBJIEHHE HCTOYHMKA ToKa. 3akoH Owma ams
o MOJTHON (3aMKHYTOH) anekTpuueckod mernu. Koportkoe
3aMBIKaHUE
DJIeKTpOHHAsE  TPOBOJMMOCTh  TBEPJABIX  METAJLIOB.
428 3aBHCHUMOCTh COTIPOTHUBIICHUS METaJIOB oT
TemrnepaTypbl. CBEpXIIPOBOAUMOCTb
429 DnexTpudecKuii TOK B BakyyMe. CBONHCTBA 3JIEKTPOHHBIX
- IIy4KOB
[onympoBomuuku.  CoOCTBeHHass W NpUMecHas
4.2.10 MPOBOIUMOCTh  ITONyNpoBOAHUKOB. CBoicTBa  P-N
nepexo/a. [ToynpoBogHUKOBbIE IPHOOPHI
4211 DJeKTpUIeCcKUH TOK B IIEKTPOJIUTAX.
- DJIeKTPOJIMTHYECKAs JUCCOLMAIHSL. DIIEKTPOIIH3
OnekTpuueckuii Tok B razax. CaMOCTOSITENbHBIN U
4.2.12 HECAMOCTOSITENbHBIN  paspsia.  Pasnuunble  THIBL
CaMOoCTOATENbHOrO paspsiaa. MosHus. [lnazma
TexHuueckue yCTpOMCTBA: aMIEPMETP, BOJIBTMETD,
peocTaTr, WCTOYHHMKHM TOKa, OJIIEKTPOHArpeBaTeNbHbIE
4213 pUOOPHI, ITEKTPOOCBETUTENBHBIE TIPHOOPHI, TEPMOMETP

CONPOTHUBIICHUS, BaKyYyMHBIA JHOJ, TEPMHCTOPBI U
(hoTope3ucTopsl, MOJIYIIPOBOAHUKOBBII JOT,
raJibBaHUKa




4.2.14

[Ipaktnueckne  paboTel.  M3yueHme  cMemaHHOTO
COCANHEHUS PE3UCTOPOB.

Uzmeperne DJIC mcTOYHMKA TOKAa U €r0 BHYTPEHHETO
conpotuBieHusl. HabmroieHne 31eKkTpoansa

11 KJIACC
Kon
Koanposepsiemoro sjieMeHTa IIpoBepsieMbIe 31eMEHTHI COMEPKAHIS
pazaena
4 OJIEKTPOJUHAMUKA
MATHUTHOE ITIOJIE. DJIEKTPOMATHUTHAS UHAYKIWA
431 [TocTosiHHBIE MarHHUTHL BzaumoneiictBue
o MOCTOSIHHBIX MAarHUTOB
MarautHoe mnosne. BekTop MarHUTHOM HMHIYKIUH.
43.2 [punuun  cynepno3unuu. JIMHUM ~ MarHUTHOM
o nHAyknud. KapTuHa JUHUN MarHUTHOW WHIYKIIMH
ITOJISE TOCTOSIHHBIX MAarHUTOB
MarsautHOE TOJ€ TPOBOAHWKA C TOKOM. Kapruna
JUHAR TOJNSA JJIMHHOTO TIPSMOTO NPOBOJHHUKA H
4.3.3 3aMKHYTOTO KOJBLIEBOTO IPOBOJHHKA, KaTYIIKH C
TOKOM. OnbIT Opcrena. B3aumopeiictue
MIPOBOJHUKOB C TOKOM
434 Cuia Amnepa, e€ MOAYINb U HAIlpaBIICHHUE
Cuna JlopeHma, e€ MOOylmb © HampaBlICHHE.
435 JIBkeHUE 3apsDKEHHOM YacTHIBI B OJHOPOJHOM
MarHuTHOM moie. Pabora cunsl Jlopenma
4.3.6 SIByieHUE AIEKTPOMArHUTHON UHAYKIIUU
43 4.3.7 [ToTok BeKTOpa MarHUTHON MHAYKIIUU
' 438 OAC  wunaykuumud. 3aKOH  3JEKTPOMAarHUTHOM
o uaaykin Qapanges
BuxpeBoe snextpuueckoe mone. JC uHAYKIUN B
4.3.9 MPOBOTHUKE, JBIDKYIIEMCS  IIOCTYIAaTelIbHO B
OJTHOPOJTHOM MAaTrHHTHOM TIOJIE
4.3.10 [IpaBwuiio Jlenna
4311 WnpyktuBHocTe. SBienune camounHaykiuu. IC
o CaMOMHTYKITUH
4.3.12 DHeprusi MArHATHOTO TTOJIS KaTYIIKH C TOKOM
4.3.13 DNEeKTpOMarHUTHOE T0JIe
TexHu4yeckre YCTPOWCTBA: TOCTOSIHHBIE MAarHHTHI,
43.14 AIEKTPOMArHUThl,  3JIEKTPOJBUTATENb, YCKOPUTEIN
3JIEMEHTAPHBIX YACTHII, HIYKIIMOHHAS I1CYb
[IpakTudeckue paboTel. 3ydeHne MarHUTHOTO TIOJIS
KaTymiku ¢ TokoMm. MccnepgoBanue — neicTBUS
4.3.15 MIOCTOSIHHOTO ~MarHuTa Ha paMKy C TOKOM.
HccnenoBanue SIBJICHUS 3JIEKTPOMArHUTHOM
HHIYKIHH
5 KOJIEBAHHWA 1 BOJIHBI
MEXAHUWYECKUE 1 DJIEKTPOMAT'HUTHBIE KOJIEBAHU A
Konebarensnasts cucrema. CBoOOmHBIE KOJIEOAHUS.
511 lapmonnueckne konebanus. Ilepumonm, wacToTa,
51 aMIUIUTYAa U daza kojaebaHuit
512 [IpyxuHHBINA MasiTHUK. MaTeMaTu4ecKuil MassTHUK
513 VYpaBHeHue TapMOHHUYECKHAX KOJIeOaHuUM.

Kunematnueckoe u JUHAMHWYCCKOC OIIMCaAHHUC
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5.3

KoJIeOaTeIbHOTO JBUKCHUSA

5.14

5.15

5.1.6

[IpeBpaiiene  dHEPruM  NpPU  TAPMOHUYECKHUX
koneOanusax. CBs3p  aMIUTUTYOBl  KoJcOaHMiA
HCXOHOW BEJIMYHMHBI C aMIUTHTYIaMH KoyeOaHuii eé
CKOPOCTH B YCKOPEHHUS

KoneGarenbHblit KOHTYP. CBoOoHbIE
JJIEKTPOMAarHUTHeIE — KoJjiebaHWsT B HJICaJIbHOM
KoseOaTeNnbHOM  KOHTYpe.  AHaJIOTHUS — MEXIy
MEXaHHYEeCKHMH " JIEKTPOMArHUTHBIMH
konebannsamu. @opmyna Tomcona

3aKOH  COXpaHEHHWs JHEPTUH B  HJICAIBHOM
KoJie0aTenbHOM KOHTYpe

5.1.7

Brinyx1eHHBIC MeXaHUYeCKue KoneOaHus.
Pezonanc. Pe3onancHas kpuBad. BrIHyXIeHHBIE
9JICKTPOMarHUTHBIE KOJICOAHMSI.

5.1.8

5.1.9

5.1.10

5.1.11

5112

[Tepemennsnii Tok. CHHYCOMTANBHBIN TEpEMEHHBINH
TOK.

MOHIHOCTL NEPEMCHHOI'0O TOKa. AMHJ'II/ITy,Z[HOC u
ﬂeﬁCTBylomee 3HA4YCHUC CHUJIbI TOKAa U HAIIPSIKCHUSA

Tpanchopmarop. IlpousBonctBo, mnepenada
notpebiieHue JNEKTPHUYUCCKON SHEPIHU.
OKOJNIOTHYECKNE  PUCKH  IIPU  TNIPOM3BOJACTBE
3NIEKTpUUecKoi 3Heprun. KynbTypa MCIONB30BaHMA
3JIEKTPOIHEPTHH B IOBCEAHEBHOM KHU3HU

Texunueckue YCTpOWCTBA: ceiicmorpad,
JIEKTPUIECKUI 3BOHOK, JIMHUH JIEKTPOIIepeay

[MpakTuyeckue pabotsl. MccnenoBanue 3aBUCUMOCTH
nepro/ia MajbIX KoieOaHui rpy3a Ha HUTH OT JJIMHBI
HUTU U Macchl rpysa. MccienoBanue NnepeMeHHOIo
TOKa B LENM U3 IOCJIEAOBATEIBbHO COCIUHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U Pe3UCcTopa

MEXAHNWYECKHE U 3JIEKTPOMAI'HUTHBIE BOJIHBI

521

MexaHudecKre BOJHBI, YCIOBHS PacHpOCTPAaHEHUs.
ITepmon. CkopocTb pacmpocTpaHeHHMs U JUIMHA
BoJIHBL. [lonepedHble U MPOJ0IbHBIE BOJIHBI

5.2.2
523

Wurepdepenuns u tudpakiys MEXaHUIECKUX BOJIH

3Byk. CkopocTh 3ByKa. I'poMKocTh 3ByKa. BwicoTa
toHa. TemOp 3ByKa

524

OJNEeKTPOMAarHUTHBIE BOJIHBL. Y CJOBUS M3ITy4YCHHS
JIEKTPOMAarHUTHBIX BOJH. B3amMHas opueHTanus
BekTopoB E, B u v B 3nmexTpomMarHuTHON BONHE B
BaKyyMe

525

CBolicTBa 2JIEKTPOMArHUTHBIX BOJH: OTpakKeHHE,
[IPEJIOMIICHUE, noJisipu3anus, nudpaknus,
naTepdpepeHnua. CKOpPOCTh  3JIEKTPOMArHUTHBIX
BOJIH

5.2.6

Illkana 51eKTpOMarHuTHBIX BOJH. IIpumeHeHue
ANIEKTPOMArHUTHBIX BOJH B TEXHUKE U OBITY

5.2.7

528

[punnumns paauocBs3u u TEJICBUJICHHUSI.
Panuonokanus. DJEKTpOMAarHUTHOE 3arps3HEHHE
OKpYyXarouiei cpeabl

Texuuueckue YCTpOMCTBa: MY3bIKaJIbHbIE
WHCTPYMEHTBI, YyJIbTPa3BYKOBas JIMarHOCTHUKA B
TeXHUKE M MEIUUUHe, pajap, paguolNpUEMHUK,
TEJEBU30D, aHTeHHA, TenedoH, CBU-meun

OIITHUKA




531

[IpsimonuHeliHOE  pacmpocTpaHeHHWE  CBETa B
OAHOpOAHOH cpexe. Jlyu cBeTa

5.3.2

5.3.3

OtpaxeHue cBeTa. 3aKOHBI OTPAXEHUS CBETa.
IMocTpoenne M300pakKeHrTii B ITIOCKOM 3epKaJie
IpenomeHne cBeTa. 3aKOHBI IPEIOMIICHHSA — CBETA.
AOCOIOTHBIN MOKA3aTelNb MPEIOMIICHUS

534

IlomHoe BHyTpeHHee oTpakeHue. llpenenbHbIil yron
MOJIHOTO BHYTPEHHET0 OTPasKEHUS

5.3.5

5.3.6

5.3.7

Huctiepcust cBera. CoKHBIN cocTaB 0eloro caera.
Lser

CoOuparolye W pacceUBaIOIIMC JHUH3BL TOHKas
nmH3a. DOKYCHOE PAacCTOSHHUE W ONTHYECKas CHIa
ToHKOM nmH3EL. [locTpoeHme w300paskeHWA B
cOOMpalOINX W paccemBaroInX JuH3aXx. Popmyna
TOHKOM JUH3BI. YBEIWYCHHUE, TaBAEMOC JIMH30M

Hpeuenm MMPUMECHUMOCTHU FeOMeTpPI‘IeCKOﬁ OIITHKH

5.3.8

Wnrepdpepenunst cBeta. KorepeHTHbIE HCTOYHUKH.
YcnoBust HaOJIIOICHNUSI MAKCUMYMOB 1 MUHHMYMOB B
nHTep(EpEeHINOHHON KapTUHE OT JIBYX CHH(A3HBIX
KOTepEHTHBIX HCTOYHHUKOB

5.3.9

HMudpakius  cera. JIudpakunonHas peméTka.
YcnoBue HaOMIOJEHUST TIaBHBIX MAaKCHMYMOB IIPH
najgeHuu MOHOXPOMaTH4ECKOTO cBeTa Ha
J(paKkIMOHHYIO pEIIETKY

5.3.10

ITongpuzanus ceera

5.3.11

5.3.12

Texanueckue ycTpoiicTBa: OUKH, Tyna,
(hoToanmapar, NPOESKIMOHHBIN armapar, MUKPOCKOTI,
TEJIECKOI, BOJIOKOHHAsl ONTHKA, JU(ppakunoHHAs
penéTka, NoIIPOUI

[Mpaktndyeckne pabotel. V3mepeHne moOKa3aTems
MPEJIOMIICHHS. HccnenoBanne CBOWCTB
n3o0paxennidi B nmH3ax. HaOmonenme nucnepcuu
cBeTa

3JIEMEHTBI CIIELIUAJIBHOM TEOPMU OTHOCUTEJILHOCTHU

I'paHuipl IPUMEHUMOCTH KJIACCUYECKOW MEXAHMKHU.
IToctynartsl Teopuu OTHOCUTEJIbHOCTH:

6.1 MHBapUAHTHOCTh MOJYJISI CKOPOCTH CBETa B BaKyyMe,
MIPUHIIAI OTHOCUTEILHOCTH DUHIITEHA
6 6.2 OTHOCHTEIBHOCTh OJHOBPEMEHHOCTH. 3aMeJICHHUE
BPEMEHH M COKpaIlleHHEe JUINHBI
6.3 DHeprusi ¥ UMITYJIEC CBOOOIHOHN YacTHITHI
6.4 CBsI3p MacChl C HEPTrUeH M MMITYIECOM CBOOOIHOM
YaCTHUIBL. DHEPTUS TTIOKOSI CBOOOTHOM YaCTHIIBI
7 KBAHTOBAS ®U31KA
SJIEMEHTBI KBAHTOBOM OITUKU
711 ®otonsl. Popmymna [1nanka cBs3u sHeprun GOTOHA C
€ro 4acTOTOH. DHeprust U UMIyJbC POTOHA
719 OtkpeiTHe U uccienoBanue (orodddexra. ONBITH
A.T". Cronerosa. 3akoHb! poTtoadpexTa
7.1 713 VYpaBHenue  OuHmteliHa g porodddexra.
«Kpacnas rpanuna» potoaddexra
7.1.4 [Jasnenue ceeta. Onbrtel [1.H. JleOeneBa
7.1.5 XuMHUYECKOE JIEHCTBUE CBETA
716 Texanyeckue YCTpOHCTBA! (hoTodIEMEHT,

(dboTonaTUNK, COTHEUHAsE OaTapesi, CBETOINO




7.2

7.3

CTPOEHHME ATOMA

7.2.1

7.2.2

Mopuens aroma Tomcona. Onbitsl Pesepdopaa no
UCCIEJOBaHMIO CTpoeHus aToMma. [lnaneTapnas
MOJIETIb aTOMa

[Toctynarer bopa. W3nyuenme u moriomieHue
(OoTOHOB TIpM TEpexojie aToMa C OJHOTO YPOBHSA
9Hepruu Ha Apyrodl. Bunbl cnektpoB. CHekTp
YpOBHEH PHEPTUU aTOMa BOJIOpOJia

7.2.3

BonHoBbie cBoiicTBa wacTtuil. Bomubsl ge bpoins.
KopmyckynspHo-BoHOBOM  ayanmusMm. Jludpakims
3JIEKTPOHOB Ha KpUCTAJLIAX

7.2.4

CrnoHTaHHOE W BBIHYXJIEHHOE  H3JIydCHHE.
YCTpoicTBO M IPUHLIUIT PaOOTHI J1a3epa

7.2.5

7.2.6

TexHuyeckue yCTpOWCTBA: CIEKTPAJIbHBIN aHaIu3
(cieKTpoCKoI), Ta3ep, KBAHTOBBIA KOMITBIOTED

[Mpaktnyeckue pabotel. HaGmioneHue nuHeHuaToro
CHEKTpa

ATOMHOE A/1PO

7.3.1

7.3.2

MeTtonapl HaOJIFO e HHUS u perucTpanyuu
AIIEMEHTAPHBIX YACTHI

OtkpeiTie pagmoakTuBHOCTH. OmbITEl Pesepdopaa
[0  ONPENENCHHI0O  COCTaBa  PaJHOAKTHBHOIO
manyuerns. CmolictBa ambga-, Oera-, ramma-
W3TydeHUs . BrnusHuMEe paguoakTUBHOCTH HA JKUBBIC
OpraHU3MbI

7.3.3

7.3.4

7.3.5

OTKpBITHE IPOTOHA U HENTpoHa. HykiioHHast Moaenb
sapa [eisenbepra — UBanenko. 3apsan sapa.
MaccoBoe uncio aapa. M3otomnsl

Anpda-pacnaa. DNeKTpOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMmma-u3mydenne. 3aKOH pagHOaKTUBHOTO
pacmana

OHeprus CBsI3M HYKJIOHOB B siape. SInepHble CHIIBL
Jedext maccsl sipa

7.3.6

SnepHble peakuuu. JleJIeHue U CUHTE3 AP

7.3.7

7.3.8

7.3.9

Snepubiit  peakrop.  TepmosinepHbI  CHUHTES.
[TpoGmemMbl W TIEPCHEKTUBBI SACPHON PHEPTETHKH.
DKOJIOTHYECKUE aCTIEKTHI SIIEPHON SHEPTETHKH

OnemeHTapHble 4YacTulbl. OTKpBITHE MO3UTPOHA.
DyHIAMEHTAIIbHBIE B3aMOACHCTBHS

TexHuueckue ycTpoiicTBa:  JO3UMETp, Kamepa
Bunbcona, saepHbIi peakTop, aToMHas 6omba

7.3.10

Ilpaktuueckue padotsl. MccnenoBaHue TpeKoB
yacTHIl (110 TOTOBBIM (hoTorpadusim)

8.1

8.2

8.3

DJIEMEHTBHI ACTPO®U3UKU
Bun 3Bé3mHoro Heba. Co3Be3amsi, spKHe 3BE3JEL
[JIAHETHI, UX BUIUMOE JBUKCHUE

Comnednas cucteMa. IlmaHeTsl 3eMHOH TPYIIIBL
[TnaHeThI-TUTAHTHI W WX CIYTHUKH, KapJIUKOBBIC
mianeTsl. Manble Teaa COJTHEYHOH CUCTEMBI

Coname, ¢dotochepa u armochepa. ComHeuHas
AKTHUBHOCTH

8.4

8.5

Hcrounnk sneprun ConHua U 3B€31

3Bé3,Z[I:I, HUX OCHOBHBIC XapaKTCPUCTUKHU: Macca,
CBCTUMOCTDb, paJguycC, TeMIIepaTypad, UX B3aMMOCBSA3b.
I[I/Ial"paMMa ((CHCKTpEU'ILHLIﬁ KiIaCC — CBECTHUMOCTB).
3Bé3,Z[I)I IJIaBHOM OCJICA0OBATCIIbHOCTH. 3aBHCHMOCTh




«Macca — CBETHMOCTb» JUIS  3BE3J  TJIABHOM
[OCJIEI0OBATEILHOCTH

8.6

8.7

8.8

BHytpenHnee  crpoeHme  3BE3N. CoBpeMCHHBIC
NPECTABICHHS O TPOUCXOXKICHHA U  3BOJIOLMH
CounHra v 38831, DTanbl )KU3HN 3BE31T

Muneunsiif Ilyts — Hama I'amaktuka. CnupanbHas
CTpyKTypa l'anakTuku, pacnpeseieHue 3831, rasa u
nein.  Ilonokenme wu  ngBukeHue CosHna B
lanaktuke. [Inockas u cdepudeckas ITOICHCTEMBI
INanakTukH

Tunel ranaxtuk. PajguoranakTuku H - KBas3aphl.
YéEpHble AbIPBI B AApaxX ralaKTUK

8.9

Bcenennas.  Pacmmpenne  Bceenennoif.  3akon
Xab6ma. Pazberanne ramakrtuk. Bospact m pamuyc
Bcenennoii, teopus bonasmioro B3peiBa. Mogens
«ropsiueit Beenennoily. PenukroBoe u3nyuenue

8.10

MacmrabHas CTPYKTYpa Bcenennoii.
MeraranakTuka. Hepewménnele npoGIIeMbl
ACTPOHOMMHU
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