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HOSACHUTEJ/IBHAS 3AITNCKA

IIporpamma 1o ¢uznke 6a30BOTO YpOBHA Ha YPOBHE CpeaHETO 00IIero o0pa3oBaHus pa3paboTaHa Ha OCHOBE
TIOJIOKEHUH U TpeOOBaHMI K pe3yjbTaTaM OCBOSHHS OCHOBHOM 00pa30BaTeIbHOW MPOTrpaMMbl, NPEICTABICHHBIX B
®I'OC COO, a takxe ¢ yuétoM (eaepanbHON pabodeld MpoOrpaMMbl BOCIHTAHHUS M KOHICMIUU TPEHOIaBaAHUSA
yaebHOTO Tpenmera «®Pusmka» B 00pa3oBaTeNbHBIX OpraHm3anusix Poccuiickoit Denmepanuy, pearn3yrOIINX
OCHOBHBIE 00pa30BaTeIbHBIC MPOTPAMMBEL.

ConepkaHue mporpammbl 1o (PU3MKE HANPaBJICHO Ha (GOPMUPOBAHHE €CTECTBEHHO-HAYYHOI KapTHHBI MUpa
obOygaromuxcs 10-11 xkmaccoB npm oOydeHMH wux ¢u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-
JeSITeTbHOCTHOTO Tonxoxa. [IporpamMma mo ¢usuke coorBercTByeT TpeboBanmsiM OI'OC COO k MmIaHUpYyeMBIM
JIMYHOCTHBIM, TPEIMETHBIM W METaIllpEAMETHBIM pe3yjbTaTaM OOY4YeHHs, a TaKKe YYHUTHIBAET HEOOXOJMMOCTh
peanu3alyi MEKIPEIMETHBIX CBA3el (HU3WKH C €CTECTBEHHO-HAyYHBIMH Y4YeOHBIMH mpeaMeramu. B Hell
OTIPEZICTAIOTCSI OCHOBHBIC IIETM W3YdeHUS (U3MKM Ha yPOBHE CPEIHET0 0Omero oOpa3oBaHMS, IUIAHHUPYEMBbIE
pe3yJIbTaThl OCBOEHHS Kypca (PM3MKHU: IMYHOCTHBIE, METAIpEIMETHBIE, IPEIMETHBIE (Ha 6a30BOM YpOBHE).

[Iporpamma no ¢u3nke BKIIOYALT:

® IUIAHHPYEMBIE PE3yIbTaThl OCBOCHHUS Kypca (U3MKM Ha 0a30BOM YPOBHE, B TOM HUHCIJIC IPEIMETHBIC

pe3yIbTaThl IO To1aM 00y4eHus;

e cozepxaHue yuyeOHoro npeaMera «Pu3nka» no rogaM o0ydeHHs.

®duznka Kak Hayka o HamOoJyiee OOIIMX 3aKOHAaX NPHPOABI, BHICTYNAas B KadecTBE y4eOHOTo NpeaMeTa B
IIKOJIC, BHOCUT CYIIECTBEHHBII BKJIAJ B CHCTEMY 3HaHHHA 00 okpyxatomeMm mwupe. llIKompHBIN Kypc ¢u3ukm —
CHCTEMOOOPAa3yYIOIUH JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX HPEIMETOB, MOCKOJbKY (DPU3UUECKHE 3aKOHBI JIE)KAT B
OCHOBE IIPOILIECCOB M SIBJICHHH, M3y4yaeMbIX XHMHUeEW, Ouosorued, (usmueckoil reorpadueid M acTpoHOMHEH.
Hcnons3oBanue M akTHBHOE NPUMEHEHHE (PU3NYECKUX 3HAHUH OIPEAEIIeT XapaKTep M pa3BUTHE Pa3HOOOPA3HBIX
TEXHOJIOTHH B cepe dHEPTeTHKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA, ITOJyYEeHHsI HOBBIX MAaTepHaJOB C 3aJaHHBIMH
CBOMCTBAMHM M Jpyrux. M3ydeHue (U3UKM BHOCHT OCHOBHOH BKJIaJ B (OPMHUPOBAaHHE ECTECTBEHHO-HAYYHON
KapTHHBI MHpa 00yJaronuxcs, B pOPMHUPOBAHIE YMEHHH MPUMEHATh HAYYHBIH METO]] IO3HAHMS NIPH BBINOIHEHUH
MMM y4€OHBIX NCCIIEJOBAHHH.

B ocHoBy kypca ¢u3uKH U1 YPOBHS CpeHEro o0Iero oopa3oBaHusl MOJIOKEH PSJl UACH, KOTOPBIE MOXHO
paccMarpuBaTh Kak MPHUHIMIIEI €TO TOCTPOCHHUS.

Hoes yenocmuocmu. B COOTBETCTBHM C HEH Kypc SIBISIETCS JIOTHYECKH 3aBEPIIEHHBIM, OH COJAEPXKHT
Marepuall U3 BCeX pa3/iesioB (PU3MKH, BKIIIOYAET KaK BOIPOCHI KIIACCHYECKOM, TaK U COBPEMEHHON (pHU3MKH.

Hoes eenepanusayuu. B cooTBeTcTBHM ¢ Hell MaTepuan Kypca (QU3MKH OOBbEAMHEH BOKPYr (HM3MUYECKUX
Teopuil. Benymum B Kypce siBiseTcs GOpMUpOBaHKE NPEICTABICHUH O CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE
U TIOJIE.

Hoes eymanumapusayuu. EE peanmsanus mpennojaraeT HCIOIb30BaHWE TI'yMaHHTAapHOTO MOTEHIHANA
(u3nueckoil HayKH, OCMBICIICHME CBS3M pa3BUTHA (QHU3MKM C pa3BUTHEM OOIecTBa, a Takke C
MHPOBO33PEHUECKUMH, HPABCTBEHHBIMH 1 SKOJIOTMYECKUMH IPOOIIeMaMH.

Hoes npuxaaonoti uanpaenennocmu. Kypc U3k mpenamnoyiaraeéT 3HAKOMCTBO C IMUPOKUM KpPYTroOM
TEXHUYECKNX U TEXHOJIOTHUECKHUX MPWIOKEHNH N3ydeHHBIX TEOPHUil M 3aKOHOB.

Hoes sKxonocuzayuu peamu3yeTcsi TOCPEACTBOM BBEJICHUS JIIEMEHTOB COAEPXKAaHUS, ITOCBSAIMIEHHBIX
HKOJIOTHYECKUM TIpoOJIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C PAa3BUTHEM TEXHHUKHM U TEXHOJIOTHMH, a TaKke
obcyxieHus mpooIIeM pallMOHATLHOTO MPUPOOIIOIE30BaHUS U IKOJIOTUUECKON 0€30MacHOCTH.

Crep)XHEBBIMM 3JIEMEHTaMH Kypca (U3MKM Ha YpPOBHE CpEIHEro oOmero oOpa3oBaHUS SIBISIOTCS
¢usngeckue Teopuu (hopMupoBaHHME TPENCTABICHHH O CTPYKTYpe IOCTPOCHHUS (U3NYECKOH TEOpHH, POJIH
(hyHIaMEeHTAbHBIX 3aKOHOB M IPHHIMIIOB B COBPEMEHHBIX IPEJICTABICHUSIX O IPUPO/IC, IPAaHUI[AX TPUMEHHUMOCTH
TEOpHH, AJIsl OMCAHUSI €CTECTBEHHO-HAYYHBIX SIBICHUH U ITPOLIECCOB).

CHuCTEMHO-/IEATEILHOCTHBIN TIO/IX0 B Kypce (UM3MKH peanu3yercs MpexkJe BCEro 3a CUéT OopraHU3aluu
AKCIIEPUMEHTAIHLHOU JeATENHHOCTH oOyuaroniuxcs. Iy 6a30BOTO ypoBHS Kypca (PM3WUKH — 3TO HCIOJIB30BaHUE
CUCTEMBI (DPOHTANBHBIX KPAaTKOBPEMEHHBIX 3KCIIEPHIMEHTOB M Ja0OpaTOpHBIX paboOT, KOTOpBIE B MpOrpaMMe MO
¢usrKe oOBbETUMHEHBI B OOIIMH CHHCOK YYEHMYECKHX INPAKTHUECKHX paboT. BhiieneHue B yka3aHHOM IepeyHe
7a0opaTOpHBIX paboT, MPOBOAUMBIX UIS KOHTPOJS M OICHKH, OCYIIECTBIIETCS YYaCTHHKAMH 00pa3oBaTeIbHOTO
mpoIiecca UCXOas M3 0COOEHHOCTEH IUTaHMPOBAaHUS W OCHAmeHHs KaOwHeta Qusmku. [Ipm 3ToM obecneumBaercs
OBJIaJieHNEe OOYYaIOIIMMHKCS YMEHHSMH TpPOBOANTH KOCBEHHBIE M3MEPEHMs, HCCIECJOBAaHMUS 3aBUCHMOCTEH
(hM3MUECKHUX BEINYMH U IIOCTAHOBKY OIIBITOB I10 ITPOBEPKE MPEATI0KEHHBIX THITOTE3.

Bonblioe BHUMaHuE yaensercs pEeLIEHUI0 pacd€THBIX M KaueCTBEHHBIX 3anad. IIpu 3ToM 111 pacu€THBIX
33724 MPUOPHUTETOM SBJISIOTCS 33Jayd C SBHO 33/IaHHOM (DPM3MUYECKOH MOJENbio, IO3BOJISIONINE IPHUMEHSThH



W3ydCHHBIC 3aKOHBI W 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfena Kypca, TaK M HHTETPUPYS 3HAHUS M3 Pa3HBIX
paszenos. /Iyl KaueCTBEHHBIX 3a/ad MPHOPUTETOM SBILSIIOTCS 33JaHUsI Ha OOBSCHEHHE IPOTEKaHUS (DU3MUCCKUX
SBJICHUH U MPOLIECCOB B OKPY KAIOIIEH XU3HH, TpeOyrouue BbIoopa Gprunueckoi MOJEIH Ul CUTYalldH TPAKTHKO-
OPHEHTHPOBAHHOTO XapakTepa.
B cootBerctBum ¢ TpeboBarmamMu O@I'OC COO k MaTepHaTbHO-TEXHHYECKOMY OOECIeUeHHI0 Y4eOHOTO
mporiecca 0a30BBI ypOBEHb Kypca (PH3MKH Ha ypPOBHE CpPEIHEr0 OOIIero oOpa3oBaHWs NOJDKEH HM3ydaTbCs B
YCIIOBUSIX NPEMETHOTO KaOuHeTa (PM3UKH WM B YCIOBHUAX MHTETPUPOBAHHOTO KaOMHETA MPEIMETOB €CTECTBEHHO-
HAYYHOTO IMKJIa. B kaOmHeTe QU3UKN JOIKHO OBITH HEOOXOoaMMOoe JTabopaTopHOe 000pyJOBaHUE ISl BHIIOJTHEHHUS
YKa3aHHBIX B IPOTpaMMe 10 (PH3UKE YICHHUECKUX MPAKTHIECKUX pab0T M JEMOHCTPAIIMOHHOE 000pyJOBaHHE.
JeMoHCTpanmoHHoe o00opynoBaHHe (OPMHPYETCS B COOTBETCTBUM C NPHHLUIIOM MHHHUMAJILHON
JIOCTaTOYHOCTH M 00eclieunBaeT MOCTAaHOBKY IIEPEYHCIICHHBIX B IIpOrpaMMe 1o (M3HUKE KIIOYEBBIX IEMOHCTpaLUii
JUIL WCCIICNOBAHUS W3YyYaeMBIX SBICHHH M IIPOLECCOB, 3MIUPHUUCCKUX W (PyHIAMEHTAIbHBIX 3aKOHOB, HX
TEXHHUYECKUX IPUMEHEHUH.
JlabopaTopHoe 00OpyAOBaHUE AJsl YIEHHUYECKHUX IPAKTHYECKUX PaboT (OPMUPYETCs B BUIE TEMAaTHUECKHX
KOMIUIEKTOB M O0OECIIEUMBAETCS B pacyéTe OJHOTO KOMIUIEKTa Ha JIBYX oOydarommxcs. TeMaTHuecKue KOMITIIEKTHI
71a00paTOPHOro O00OPYNOBAaHUS MOIKHBI OBITH IOCTPOCHBI HAa KOMIUIEKCHOM WCIIOJIB30BaHUM aHAJIOTOBBIX H
1 (POBBIX MPUOOPOB, a TAKIKE KOMITBIOTEPHBIX N3MEPUTENBHBIX CUCTEM B BHJE U(POBBIX 1a00paTOpHii.
OCHOBHBIMH LIEJISIMH U3y4IeHUS (PU3UKH B 00IEM 00pa30BaHNN SIBISIOTCS:
e (opMHpOBaHHE MHTEPECA U CTPEMIICHUS O0YJAIOIIMXCS K HAYYHOMY M3Y4YEHHUIO IPUPOIBI, PA3BUTHE UX
MHTEJUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEH;

e pa3BUTHE MpPEJCTABICHUH O HAYYHOM METOJe MO3HaHMS M (OPMUPOBAHUE HCCICAOBATEIHLCKOTO
OTHOIICHHS K OKPY’KaIOIIIM SIBJICHHAM;

e (GopMHpOBaHHE HAyYHOTO MHPOBO33PEHHUSI KaK pe3ysbTaTa W3y4eHUs OCHOB CTPOCHHS MaTepHd U
(yHIaMEHTABHBIX 3aKOHOB (DM3HUKH;

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

e  (opMHpOBaHUE NPEICTABICHUH O PO (GU3UKU JUIS PA3BUTHS IPYTUX €CTECTBEHHBIX HAYK, TEXHHKU U
TEXHOJIOTHH.

Joctmkenne 3TuX Ienel oOecredmBacTCs pPEIICHHEM CIEAYIOIMX 3aJad B IPOIECCe H3Y4YeHHS Kypca
(u3MKK Ha ypOBHE CpeiHero o01ero 00pa3oBaHust:

®  [pUOOpEeTEeHHE CUCTEMBI 3HaHUI 00 00IIMX (HU3MYECKUX 3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPHSX, BKIFOYas

MEXaHUKY, MOJICKYJIAPHYIO (PHU3UKY, 31T€KTPOIMHAMUKY, KBAHTOBYIO (DM3HUKY M 3JIEMEHTHI acTPO(PH3NKHY;
e (dopMHpOBaHHE YMEHHUIl NPUMEHSITH TEOPETUUECKHE 3HAHUS /s OOBsSCHEHHS (HU3MYECKUX SIBJICHUI B
NPUPOJIE U JUIsl IPUHATHS NPAKTHYECKUX PEIICHUH B IOBCEIHEBHOW XU3HU;

e OCBOGHHME CHOCOOOB pEIICHHsS pa3IMYHBIX 3aJad C SBHO 3aJaHHON (M3MYECKOM MOJelNblo, 3aad,
MOAPa3yMEBAIOIINX CAMOCTOSATENIFHOE CO3/JaHNe (PU3MUECKOIT MOJIENH, aJIeKBATHON YCIOBUSIM 331a4H;

e noHMMaHMe (U3MYECKUX OCHOB M NPHUHIIMIIOB JNEHUCTBHS TEXHMYECKUX YCTPOWMCTB M TEXHOJIOTMYECKUX
MPOLIECCOB, MX BIMSHUS Ha OKPY>KAfOILIYIO CPELY;

e  OBJAJCHUE METOJAMHU CaMOCTOSATENLHOTO IUIAHUPOBAHHS M NPOBEACHHS (PU3NYECKUX HKCIIEPUMEHTOB,

aHaJIM3a ¥ MHTepIpeTalui HHQOpMaLuK, ONpe/iesieHHs JOCTOBEPHOCTH MOIYYSHHOT'O pe3yJibTara;

e CO3/1aHME YCJIOBUH AJI pa3BUTUSI YMEHUN NMPOEKTHO-UCCIIEI0BATENIbCKOM, TBOPUECKOMN €A TEIbHOCTH.

Ha uzyuenne ¢usuku (6a30BEIi YpOBeHB) Ha YPOBHE CpeaHEro obmero oopazoBanus oTBoanutcs 136 yacos:
B 10 kmacce — 68 yacoB (2 yaca B Hezeno), B 11 kitacce — 68 yacoB (2 yaca B HEZIEINIO).

[Ipennaraembiii B mporpamme 1o (U3UKe MEepedYeHb Ja0OPAaTOPHBIX M IPAKTHYECKUX paboT sBisSeTCS
PEKOMEHIOBaHHBIM, YUYHUTENb JIEJaeT BBHIOOp NPOBEAEHHs J1a0OpPAaTOPHBIX paboT W ONBITOB C  Y4ETOM
VHJIMBHYaJIbHBIX 0COOEHHOCTEH 00yJatomuxcs.



COJEP KAHUE OBYUYEHUS
10 KJIIACC

Pazgen 1. ®u3znka U MeTOABI HAYYHOI0 NO3HAHHUS

Odusnka — Hayka o npupoje. HayuHble MeTOABl MO3HAHUS OKpy’Karolero mupa. Pomp skcnepumeHTta u
TEOPHH B IpOLiECCE MO3HAHMS MPUPOIBI. DKCIEPHUMEHT B (pHU3HKE.

MonenupoBanne (Gpu3nNUECKUX SBICHUI U mpoueccoB. Hayunsle runore3sl. Gusnyecknue 3aKOHBI U TEOPUH.
I'panuIpl MPUMEHUMOCTH (PU3NIECKUX 3aKOHOB. [IpHHINI COOTBETCTBUSL.

Pomp m mecto ¢u3ukd B (QOpPMHPOBAHMHM COBPEMEHHOH HAydHOH KapTHHBI MHpa, B MPaKTHIECKOI
EeATEIbHOCTH JTIOJEH.

JHemoncmpayuu

Amnanorossle 1 IU(POBHIE U3IMEPUTENBHBIE TPHOOPHI, KOMITBIOTEPHBIE TATIHKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

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

ITepemermienue, cKOpocTh (CpeqHssI CKOPOCTh, MTHOBEHHAs! CKOPOCTh) M YCKOPEHHE MAaTEPHUANEHOW TOUYKH,
UX MPOEKIIMH Ha OCH CHUCTEeMBI KoopanuHaT. Clo)keHue epeMeIleHu U CI0KeHHe CKOPOCTEH.

PaBHOMEpHOE W pPaBHOYCKOPEHHOE MPSMOJMHEHHOE JBIKEHHE. [ paduku 3aBUCHMOCTH KOOPIHMHAT,
CKOPOCTH, YCKOPEHUS, MyTU U MepeMEIICHNS MaTEpUaIbHOW TOUKA OT BPEMEHHU.

CBobonmHOe maieHue. Y CKOpeHHe CBOOOIHOTO MaICHMS.

KpuBonuneiinoe apmxenue. [IBmkeHne MaTepHalbHON TOUKH MO OKPY>KHOCTH C MOCTOSIHHOW TIO MOJYJIIO
CKOpPOCTBIO. YTJIOBasi CKOPOCTh, JIMHEIHAas ckopocth. [lepmom m gactota obOpameHus. LleHTpocTpeMuTenbHOE
YCKOpPEHHE.

TexHHuecKkue yCTpoOMcTBa M MpPAaKTUYECKOE IPUMEHEHHE: CIHJIOMETp, IBIDKEHHE CHApSIOB, LIEMHBIC U
peMEHHBIE IIepeaayn.

Lemoncmpayuu

Monens cUCTeMBI OTCUETa, MIUTIOCTPALUSA KHHEMAaTHUECKUX XapaKTePUCTUK ABIKCHUS.

[TpeoOpa3oBaHue IBUKEHHH C UCIIOIb30BAaHUEM MPOCTHIX MEXaHNU3MOB.

ITaneHue Ten B BO3AyXe U B Pa3peKEHHOM MPOCTPAHCTBE.

HabmoneHne nBmXeHUs Tea, OPOIICHHOTO MO YIJIOM K TOPH30HTY H TOPH30HTAIBHO.

M3mepenue yckopeHHs CBOOOJHOTO MaJCHHUS.

Hamnpasnenue ckopocTH NpuU IBUKEHUU IO OKPYKHOCTH.

Yyenuueckuu sxcnepumenm, iabopamophvie pabomol

N3yueHne HepaBHOMEPHOTO JBIDKEHUS C IEJIBIO ONIPEIesIEHISI MTHOBEHHOI CKOPOCTH.

HccnenoBanue COOTHOIIEHHSI MEXIy IyTSIMH, NPOWICHHBIMHU TEJIOM 3a IIOCJTeIOBATENbHBIE pPaBHBIC
MIPOMEXYTKH BPEMEHU NPU PABHOYCKOPEHHOM JBMKEHHUM C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

W3ydenue nBUKEHYS IIApUKa B BI3KOH KUIKOCTH.

W3yuenne ABIKEHUS Tesa, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun otHocutenbHocTH ["anunes. IlepBelil 3akoH HetoToHa. IHEpLManbHbIE CUCTEMBI OTCUETA.

Macca tena. Cuna. [lpuHinun cynepro3unuu cui. Bropoi 3akoH HbploToHa 1j1s MaTepHalbHON TOYKH.
Tperuii 3akoH HproTOHA JU1s1 MAaTEpUAJIBHBIX TOUYEK.

3akoH BceMupHoro TsroreHusi. Cuna tsixectd. [lepBast kocMuyeckasi CKOPOCTb.

Cua ynpyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bumpl Tpenus (moxosi, ckombxeHws, kadeHus). Cmma TpeHus. Cyxoe Tpenme. Cuia TpeHHS
CKOJIBXKEHUS U cuiia TpeHust mokos. Koagumment tpenus. Cruiia COMPOTHBICHHS MPH IBIKCHUU Tella B KHUIKOCTU
WM rase.

IToctymarensHOE U BpamaTeaTbHOE ABIKEHHE a0COFOTHO TBEPIOTO Tea.

MoMEHT cusibl OTHOCUTENBHO OCH BpatleHus. [1ineuo cuiel. Y ciioBust paBHOBecHs: TBEPIOTO Tena.

TexHuyeckue YCTPOHCTBA M MPAKTUYECKOE MPUMEHEHHE: MOAIIMIHUKY, JBWKEHUE MCKYCCTBEHHBIX
CITyTHUKOB.

Jlemoncmpayuu

SIBneHue UHEPIUH.



CpaBHEHHE Macc B3aUMO/IEHCTBYIOMNX TEI.

Bropoii 3axon HeroToHa.

H3mepenue cui

CrnoxeHue cui.

3aBHCHUMOCTH CHJIBI YIPYTOCTH OT e OopMaIuu.

Hesecomocts. Bec Tena npu yCKOpeHHOM NOABEME U MAICHUU.

CpaBHEHUE CUJ TPEHUS MOKOSI, KAUEHUS U CKOJIbXKEHUS.

Ycnoust paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopuuie pabomoi

Wzyuenne nBikeHns Opycka 110 HAKIIOHHOW TJIOCKOCTH.

HccnenoBaHue 3aBUCHMMOCTH CHJI YIPYTOCTH, BO3HHMKAIONIMX B NPYKHHE W PE3MHOBOM 00pasle, OT HX
nedopManum.

HccnenoBanue ycinoBuit paBHOBECHS TBEPAOTO TeNa, UMEIOLIETO OCh BPAILICHHUS.

Tema 3. 3aKonvl cOXpaneHUus ¢ MexXaHuKe

Hmnynsc MaTepHanbHONW TOYKM (TeNla), CHCTEMBl MAaTE€PHABHBIX TOYEK. VIMIynbCc CHIBI M HW3MEHEHHE
UMITyJIbca TelIa. 3aKOH COXPaHEHHS UMITyJIbca. PeakTHBHOE JIBIKCHHE.

Pa6ota cunbl. MOIIHOCT CHITBL.

Kunerndeckast s3HEprus MaTepuaabHOH TOUKkH. Teopema 00 N3MEHEHNH KHHETHYECKOH SHEPTHH.

[Norennmanbuas sHeprus. IloTeHIManbHas 3HEPTHA YIPYro I1eOpMUPOBaHHON NpyxuHbI. [loTeHIManbHAS
SHEPTHs Teja BOJIM3H HOBEPXHOCTH 3EMIIH.

HOTGHHI/IaHLHLIe U HCIIOTCHIUAJIBHBIC CHIIBI. CBs13b pa60T1)1 HCIIOTCHIUAJIBHBIX CHJI C HW3MCHCHHCM
MEXaHWYECKON SHEPTUH CUCTEMBI Tell. 3aKOH COXPaHEHHS MEXaHNUECKOH SHEPTHH.

Yupyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckue yCTpPOHCTBA U INPAKTUYECKOE IPUMEHEHHE: BOAOMET, KONEP, IPYKUHHBIA IUCTOJET,
JBIDKCHUE PAKET.

Lemoncmpayuu

3aK0H COXpaHEHHUs UMITYJIbCa.

PeaxTuBHOE NBUKEHUE.

[epexon moTeHINATBLHON YHEPTUH B KHHETHIECKYIO U 00OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopnuvie pabomul

Nzydenne abCOMIOTHO HEYNPYTOTO yAapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBsi3u pabOTHI CHIIBI ¢ M3MEHEHNEM MEXaHW4YEeCKOW 3HEpIuH Tesa Ha NPUMEpE PacTsKCHUs
PE3MHOBOTO XIyTa.

Pazgen 3. MoJiekyasipHasi pu3uKa U TEePMOAUHAMHUKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJSIPHO-KMHETHYECKOW TEOpUH M MX OIBITHOE oOocHOBaHME. bpoyHoBckoe
nBikenue. Jnbdysus. Xapakrep IBIKEHUS M B3aUMOJCIHCTBHUS YacTHIl BellecTBa. MOJENN CTPOCHUs Ia3oB,
JKUJKOCTEH M TBEPABIX Tl M 0OBSICHEHNE CBOWCTB BEIIECTBA HA OCHOBE 3THX MoJiesiel. Macca 1 pa3Mepbl MOJIEKYJI.
KonuuectBo Bemecta. [locrosinHas ABoraapo.

TennoBoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenbcus.

Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJEKYIIPHO-KHHETHYECKOI TEOpUH HICalbHOTO Tasa.
AOGcomoTHas TeMIiepaTypa Kak Mepa cpeJHel KMHeTHYeCKOW 3HEprHH TEIUIOBOTO ABMKEHHs dacTHIl rasza. lllkama
temreparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHne MenpaeneeBa—Knaneiipona. 3akon Jansrona. M3onpouecch B
W/IeaTbHOM Ta3e C IOCTOSHHBIM KOJIMYEeCTBOM BemlecTBa. I 'padudeckoe mpencTaBiieHHe H30IPOIECCOB: H30TEPMa,
n30xopa, nzobapa.

TexHn4ecKue yCTpOHCTBa M MPAKTHIECKOE IPUMEHEHHE: TEpMOMETp, OapoMeTp.

Jlemoncmpayuu

OnbITH, JOKa3bIBAIOIIME JIHCKPETHOE CTPOEHHE BemecTBa, (oTorpaduu MOJIEKYN OpPTaHWYECKHX
COEMHEHUI.

OnbITe! TI0 MG Gy3UH KUIKOCTEH U Ta30B.

Mopens OpOYHOBCKOTO JIBHKEHUSI.

Mopens onbita LltepHa.

OnbIThI, TOKa3bIBAIOUINE CYIIECTBOBAHNE MEXKMOIEKYISIPHOIO B3aUMOJIEHCTBUSL.

Monens, HIUTIOCTPUPYIOIIAs IPUPOAY IABJICHHUS ra3a Ha CTEHKH COCy/a.



OnBITH, HIUTIOCTPUPYIOMIAE YPAaBHEHUE COCTOSIHHS UICATBHOTO Ta3a, N30IPOLIECCHI.

Yyenuueckuii sxcnepumenm, nabopamophvie pabomoi

Omnpenenenye Macchl BO3yXa B KIIaCCHOM KOMHATE€ Ha OCHOBE M3MEpeHHMH 00bEMa KOMHATHI, TaBJICHUS U
TeMIlepaTyphl BO3yXa B HEil.

HccrnenoBanne 3aBUCUMOCTH MEXKITy ITapaMeTpaMu COCTOSIHUS pa3pesKeHHOTO rasa.

Tema 2. Ocnosvl mepmoourHamuku

TepmonnHamuueckass cucteMa. BHYTpEeHHSs JHEprus TEPMOJAMHAMHYECKOH CHUCTEMBI M CIIOCOOBI €&
n3MeHeHns. KonmdgecTBo TemoTel W paboTa. BHYTpeHHssT »Heprus OJHOATOMHOTO WACANBHOTO ras3a. Buasl
TEIUTOTIepPeIaur: TeTIONPOBOJHOCTD, KOHBEKIIHS, M3JIyUeHHE. Y IeNbHas TEIUDIOEMKOCTh BemecTBa. KommuecTBo
TEIJIOTHI ITPU TEIUIoNepeiaye.

[lonsiTne 00 agmabatHoM mporecce. llepBblii 3akOH TepMOAMHAMUKHU. [IpuMeHEeHHE NepBOro 3aKoHa
TEPMOJWHAMHUKH K u3omporieccam. I padudeckas naTepnpeTanus paboTsl rasa.

Bropoii 3akoH TepmoanHaMuki. HeoOpaTuMoCTh MpOLEccoB B MPUPO/IE.

TernoBble MamuHbL. [IpHHIMIBI NEHCTBHS TEIUIOBBIX MamiMH. [IpeoOpa3oBaHMS DHEPIHMU B TEIJIOBBIX
MammHax. Kos¢¢umnuent nonesnoro neiicteus termoBoit MammHbl. [{ukn KapHo n ero koadduuneHT moae3Horo
JeHCTBUSA. DKOJOTHYECKUE TTPOOIEMBI TEIUIO3HEPTETHKH.

TexHuyeckue ycTpoiicTBa M NPAaKTUUECKOE NPUMEHEHHWE: JBUTaTelb BHYTPEHHEIO CropaHusi, OBITOBOM
XOJOAWIHHUK, KOHIUITHOHEP.

Lemoncmpayuu

V3MeHeHHe BHYTpPEHHEH JHEpPruM Teja INPHU COBEpIICHHH DPAa0OThI: BBUIET MPOOKH U3 OYTBUIKH IOJ
JISWCTBHEM C)KaTOTo BO3/yXa, HarpeBaHue 3upa B JIaATYHHOH TpyOKe MyTEM TpeHUs (BUICOJCMOHCTPALHS).

W3MmeHeHre BHYTpEeHHEH SHEPTHH (TeMIepaTyphl) Tella IPH TeIUonepeaaye.

OnbIT 10 auabaTHOMY PACIIMPEHUIO BO31yXa (OMBIT C BO3AYIIHBIM OTHHBOM).

Monenu napoBoil TypOUHBI, IBUTATENI] BHYTPEHHETO CTOPAHUs, PEaKTUBHOTO JIBUTATENs.

Yyenuueckui sxcnepumenm, nabopamophvie padomol

W3mepeHne yaenbHOH TeIIOEMKOCTH.

Tema 3. Azpecamnvie cocmoanusa eeujecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u KoHAcHCanusA. VcmapeHHe W KUMCHHE. AOCONIOTHAS W OTHOCHUTEIbHAsl BIAKHOCTh
BOo3Ayxa. HacwlmmeHHBIH map. YenbHas TEIUIOTa IapooOpa3oBaHUSA. 3aBHCUMOCTh TEMIIEPATYphl KUICHHS OT
JIaBJICHUS.

Teépmoe Tteno. Kpucrammudeckue u amMopQuble Teia. AHHU30TPOIUS CBOHCTB KpHCTawioB. JKumakue
kpuctawiel. CoBpeMeHHBIE Marepwaibl. [lmaBieHWe W KpUCTAJUIM3AlUSA. YAelbHas TeIIoTa IUIaBIICHUS.
CyOnmmarus.

YpaBHeHHE TEIIOBOTO OanaHca.

TexHuUUecKkne yCTPOWCTBA M TPAKTUIECKOEC MPHUMEHCHHE: THUTPOMETP U IICHXPOMETp, KalIOpUMETD,
TEXHOJIOTHH MOJYICHUSI COBPEMEHHBIX MAaTepHATIOB, B TOM YHCJIC HAHOMATEPHATIOB, H HAHOTEXHOJIOTHU.

JHemoncmpayuu

CBolicTBa HACHIIIICHHBIX MTAPOB.

Kurienne npu NOHMKEHHOM JIaBICHUU.

CriocoObl U3MepeHus BIaXKHOCTH.

Habnronenue HarpeBaHus U MJIABJICHHUS KPUCTAJUTMYECKOTO BEIIECTRA.

JleMOHCTpanus KpUCTaIIOB.

Yyenuueckuu sxcnepumenm, nabopamopHuie pabomsi

M3MepeHne 0THOCUTENIBHON BIaKHOCTH BO3IyXa.

Pazgen 4. dnekrpoamHaMuka

Tema 1. dnexkmpocmamuka

OnexTpu3anys Ten. DIeKTpUIecKuil 3apsaa. J[Ba Buaa anekTpuyeckux 3apsAaoB. [IpoBOTHUKY, AUINEKTPUKH
1 TIOJIyTIPOBOHUKHU. 3aKOH COXPAHEHHUS DIEKTPUIECKOTO 3apsaa.

BsaumopelictBue 3apsiioB. 3akoH Kynona. TodeuHslil snekTpuueckuil 3apsa. OIEKTpUYECKOE IOJIE.
Hanpsoxk€HHOCTh 351ekTpuydeckoro nosid. [IpyHIMn cyneprno3unuu 3IeKTpU4ecKuX nosied. JIMNHUKM HanpspkEHHOCTH
AIIEKTPUYECKOTO TTOJIS.

PabGota cun anexrpocrariyeckoro noiist. [lotennuan. Paznocts noreHunanos. [IpoBOAHUKY U TUAIEKTPUKH
B DJIEKTPOCTATHUECKOM MoJe. J{uanekTpudeckas IpOHULAEMOCTb.



OnextpoéMkocTh. KoHaeHcaTtop. DNEKTPOEMKOCTh IUIOCKOTO KOHACHCATOpa. ODHEPrusl 3apsyKeHHOTO
KOHJIEHCATOpa.

TexHu4yeckue ycTpOWCTBA U MPAKTHUYECKOE MPUMEHEHHUE: 3IEKTPOCKOI, dJIEKTPOMETP, IIEKTPOCTaTUIECKas
3aIUTa, 3a3¢MIICHHE JICKTPOIPUOOPOB, KOHACHCATOP, KOMMMPOBAIBHBIN amapar, CTPYHHBIN MPUHTED.

Lemoncmpayuu

YeTpoHCTBO U IPUHLIMIT JEUCTBUSI 3JIEKTPOMETPA.

BzaumonelicTBrue HAPNEKTPU3OBAHHBIX TEJ.

DJNEeKTpUIECcKOe TOoJIe 3apsHKEHHBIX TEL.

IIpOBOAHUKH B 3IEKTPOCTATUICCKOM IIOJIE.

DnekTpocTaTHuecKas 3alluTa.

JudIeKTpUKHY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBHCHUMOCTH ANEKTPOEMKOCTH IIOCKOTO KOHIIEHCATOpa OT IUIOIIAAN TUIACTHUH, PACCTOSHUS MEXKIy HUMH 1
JIUDJIEKTPUIECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEeHHOT0 KOHAEHCaTopa.

Yuenuueckui sxcnepumenm, rabopamopHvie pabomoi

N3mepenne 3IeKTpOEMKOCTH KOHIEHCATOPa.

Tema 2. Ilocmosanunstit Inekmpuydeckuii mox. Toku 6 paziuunplx cpeoax

ONEeKTpUIECKUil TOK. YCJIOBUS CYIIECTBOBAHUS OJICKTPUYECKOTO ToKa. Mcrounwkm Toka. Chia ToKa.
ITocTosiHHBIH TOK.

Hanpsoxenue. 3akon OMa ajs y4acTKa Lemu.

DJeKTpUUecKoe COIPOTHUBICHHE. Y IeIbHOE CONPOTURIEHUE BemlecTBa. [locnenoBarensbHoe, mapauieabHoe,
CMEIIaHHOE COCTUHECHUE IIPOBOIHUKOB.

Pabora sanektpudeckoro Toka. 3akoH Jxoyns—Jlena. MomHOCTh 31€KTPUYECKOTO TOKA.

DNEeKTpOJABUKYIIAsl CcuUjla U BHYTPEHHEE COMPOTHBIIEHWE HMCTOYHMKA TokKa. 3akoH OMa nais TMOJHON
(3amMKHYTOM) 371eKTpHUecKoii Ienn. KopoTkoe 3aMbIkaHue.

DJNeKTpOHHAs MPOBOANMOCTB TBEPIBIX METAJUIOB. 3aBUCHMOCTH COIIPOTHBIICHHUS METAJUIOB OT TEMITEPaTYPHI.
CBepxXnpoOBOAUMOCTb.

OnexTpuueckuil Tok B Bakyyme. CBOWCTBA 3JIEKTPOHHBIX ITyYKOB.

omynpoBoxauku. COOCTBEHHAs M MPHMECHas IPOBOANMOCTE MOIYIPOBOIHUKOB. CBOMCTBA P—N-TIepexoa.
[TonympoBOIHUKOBEIC TPUOOPHI.

OnekTpuUecKuii TOK B pacTBOpax M pacIulaBaX »3JIEKTPOJIUTOB. OJEKTPOJIUTHUECKAs TUCCOIMALUS.
DNEKTPOIIH3.

DneKkTpuueckuil Tok B razax. CaMoCTOSTENbHBIN U HECAaMOCTOATENbHBIHN pa3psa. Monnus. [lnasma.

TexHu4yeckue ycTporucTBa U MPAKTHUECKOE TIPUMEHEHHE: aMIIepMETP, BOJBTMETP, PEOCTAT, UCTOUYHUKH TOKA,
JJIEKTPOHArpPEeBaTENbHBIE TMPUOOPHI, AIEKTPOOCBETUTEIBHBIC MPHOOPH, TEPMOMETP COIPOTHUBIICHUS, BAKYyMHBIN
JTIOJI, TSPMHUCTOPHI U (POTOPE3UCTOPHI, TOTYIPOBOJHHKOBEINA JHO, TaTbBaHUKA.

JHemoncmpayuu

N3mepenue cuitbl TOKA U HATIPSIKSHHUS.

3aBHCUMOCTH COIPOTUBIICHUS IIITHHIPHICCKIX IIPOBOAHUKOB OT JITHHBIL, TUTOIIAAH TOTIEPEIHOTO CEUCHHUS U
MaTepHaia.

CMeriaHHO€ COeIMHEHHE POBOTHUKOB.

[Ipsmoe u3MepeHue AIIEKTPOABIDKYIIEH cuitbl. KopoTKoe 3aMBIKaHHE TalbBaHUIECKOTO JJIEMEHTA U OICHKA
BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTD CONIPOTUBIIEHUSI METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTD AJIEKTPOJIUTOB.

HckpoBoil paspsa ¥ IpOBOAUMOCTE BO3AYXa.

OIHOCTOPOHHSISI MPOBOJIUMOCTD JIHOIA.

Yuenuuecxuii sxcnepumenm, aabopamophuvle pabomoi

M3yyeHune cMemaHHOTO COEIMHEHUS PE3UCTOPOB.

M3mepeHne 3MeKTpOIBIKYIIEH CHIIbI HCTOYHHKA TOKA ¥ €T0 BHYTPEHHETO COTPOTHBIICHUSI.

Hab6mronenune aiektponunsa.

MesknpeaMeTHBIE CBSI3H

Wsydenne kypca ¢usumku 0a3oBoro ypoBHS B 10 Kimacce OCYIIECTBISICTCS C YYETOM COAEPIKATEIBLHBIX
MEXMPEIMETHBIX CBsI3€l ¢ KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMHH, Teorpa(uu 1 TEXHOJIOTHH.



Medicnpeomemnvie nonsmus, CBSI3aHHBIC C M3YYEHHEM METOAOB HAYYHOTO ITO3HAHWS: SBICHHE, HAYIHBINA
(axT, rumoresa, Gu3NUECKas BEJIUYMHA, 3aKOH, TEOpPUs, HAOIIOAEHHE, 3KCIIEPUMEHT, MOJECIUPOBAHHE, MOCIb,
U3MEpEHUe.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUIL, IMHelHas QyHKuus, napadoina, rurnepbona, ux rpaduku u
CBOMCTBA, TPUTOHOMETPUUYECKHE (YHKIMU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHTC€HC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPHI M MX MPOEKIMN HA OCH KOOPHMHAT, CII0)KEHHE BEKTOPOB.

buonocus: MexaHndeckoe JIBW)KEHHE B JKMBOW Hpupoje, IuGdy3us, ocMOC, TEIIO0OMEH KHUBBIX
OPTaHU3MOB (BHIBI TEILIONEPEIAUH, TETIOBOE PABHOBECHE), IIEKTPHUUCCKHE SIBICHUS B )KUBOW IPHPOJIC.

Xumus: TUCKPETHOE CTPOSHHE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BELIECTBA, MOJISIPHAs Macca,
TEIUIOBBIC CBOMCTBA TBEPIBIX TEJ, MKHUIKOCTEH M ra3oB, 3JIEKTPUYECKHE CBOMCTBA METAJIOB, 3JIEKTPOIUTHYECKAs
JUccolMaIus, raJbBaHuKa.

T'eozpagpus: BNaXXHOCTh BO3yXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHWE JBWKEHHH C HCIOJIb30BAHMEM MEXaHU3MOB, Y4YET TPEHHUS B TEXHHUKE,
MOJIINITHUKY, UCIOJIb30BAaHUE 3aKOHA COXPAaHEHMs MMITyJIbCa B TEXHMKE (pakeTa, BOJOMET U JIpyrue), IBUTaTeNb
BHYTPEHHETO CTOpaHWs, MapoBas TypOWHA, OBITOBOM XOJOIWIBHUK, KOHIWIMOHEP, TEXHOJOTHWH IOTYy4CHHS
COBPEMCHHBIX MaTE€PHAJIOB, B TOM 4YHCJIE HAaHOMATEPHATIOB, U HAHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKas 3alluTa,
3a3eMJICHHE  DJICKTPONPHOOPOB,  KCEPOKC,  CTPYHHBIH  NpUHTEP,  3JEKTpPOHArpeBaTelbHbIE  HPUOOPHI,
3JIEKTPOOCBETHTENBHBIE IPUOOPHI, TATbBAHHUKA.

11 KJIACC

Paznea 4. DiaexkTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoMazHuUmMHAA UHOYKYUA

ITocTosiHHBIE MarHuTHL. B3anMopelcTBHE MOCTOSHHBIX MarHUTOB. MaruutHoe mnojie. BeKTOop MarHuTHOM
UHAYKIUY. [IpHHIMO Ccynepmo3uiuu MarHUTHBIX mojeil. Jluaumm wmarHuTHOM wuHIykumu. KapTuHa muHMN
MarHUTHOM MHAYKLUH MOJIS TOCTOSHHBIX MarHUTOB.

MarsuTHOE none NpoBOJHKMKA ¢ TOKOM. KapTHHa NMHUI MHAYKIUU MAarHUTHOTO IMOJS AJMHHOTO MPSIMOTO
MPOBOJHMKA M 3aMKHYTOTO KOJIBIIEBOIO MPOBOAHMKA, KaTyHmKH ¢ TokoM. Omeltr Opctena. B3aumopeilicTue
MIPOBOTHUKOB C TOKOM.

Cuna Ammnepa, €€ MOAYJIb U HalIPaBJICHUE.

Cuna Jlopenua, e€ Mogyab U HamnpaBieHHE. [[BU>KEHUE 3apsDKEHHOM 4acTHIBI B OJHOPOJHOM MarHUTHOM
nonie. Pabota cunsl Jlopenma.

SIBrieHNe >IEKTPOMArHUTHONW MHAYKIMH. [I0TOK BEKTOpa MarHUTHOW MHAYKIUH. DJEKTPOABIIKYINAs CHIIA
UHAYKIMH. 3aKOH JIEKTPOMAarHuTHOM nHAyknun Papanes.

BuxpeBoe »nexTpudeckoe Tmoje. ONEKTPOABWXKYINAs CHJIAa HWHIYKIUM B MPOBOJHHKE, JBHKYIIEMCS
MOCTYNATEeIFHO B OJJHOPOJAHOM MarHUTHOM IIOJIE.

IIpaBuino Jlenua.

NHaykTUBHOCTS. fIBIEHHE CAMOMHIYKIMU. DIIEKTPOABIKYIIAsl CUJIA CAMOMHYKIIHH.

OHeprust MarHUTHOTO TTOJIA KaTYITKH C TOKOM.

ONeKTpPOMarHUTHOE MOJIE.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE IPHUMEHEHHE: MOCTOSHHBIE MAarHUTHI, 3JIEKTPOMArHUTSHI,
AJIEKTPO/IBUraTeNb, YCKOPUTEIN 3JIEMEHTAPHBIX YaCTHUI], UHAYKI[HOHHAS MEYb.

JHemoncmpayuu

OneIT Dpcreaa.

OTKIIOHEHHE 3JEKTPOHHOTO ITyYKa MATHUTHBIM TIOJIEM.

JIMHMY MHIYKIWYA MarHATHOTO ITOJIS.

BsaumopelicTBue AByX MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JHetictBue cuiibl JIopeH11a Ha HOHBI AJIEKTPOJIUTA.

SIBneHue 3MeKTPOMarHuTHON UHIAYKLIUU.

IIpasuno Jlenna.

3aBHCHUMOCTH IEKTPOABIIKYIIEH CHITBI HHAYKIUU OT CKOPOCTH M3MEHEHNSI MArHUTHOTO TTOTOKA.

SIBrieHNe CaMOMHIYKITHH.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

W3ydenne MarHuTHOTO TOJIS KaTYIIKH C TOKOM.



WccnenoBanne neiiCTBUS MOCTOSTHHOTO MarHuTa Ha paMKy C TOKOM.
HccnenoBanue sBneHus BHCKTpOMaFHHTHOﬁ WHAYKIIUH.

Pazgen S. KoneGanust u BOJIHbBI

Tema 1. Mexanuueckue u 31eKmMpoMaAZHUMHbLE KOJIEOAHUA

Konebarenpras cucrema. CBoOOmHBIE MexaHWUeckue KojeOaHmsa. 'apMmoHmyeckme komebanus. [lepmon,
4acToTa, amIuiuTyaa u (asza koneGanmil. I[IpyXMHHBIH MasTHUK. MaTeMaTHYeCKUM MasTHUK. YpaBHEHHE
rapMOHHMYECKUX Kojebanuil. [IpeBpaienne sHEPriuy Mpu rapMOHMYECKUX KOJIeOaHUsX.

Konebarenprblii koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIE KOJIIEOAHWS B HICAIFHOM KOJeOaTeIHHOM
KOHTYpe. AHaIOTUsI MEXIy MEXaHWIECKUMH U 3JICKTPOMAarHUTHBIMK KoneOaumsmu. Popmyna TomcoHa. 3akoH
COXpaHEHHMs SHEPI'UH B U/ICAILHOM KOJIeOaTeIbHOM KOHTYDE.

[IpencraBnenne o 3aryxammx KojeOaHMAX. BbIHyXIeHHbIE MexaHWUeckue KoieOaHus. Pe3oHaHc.
BrIHYKI€HHBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHNs.

ITepemennsrii Tok. CHHYcOMaNbHBIN NepeMeHHBbINH TOK. MOILIHOCTh NEPEMEHHOr0 TOKa. AMIUIUTYIHOE U
JiefcTByOIIee 3HAUCHHUE CHJIBI TOKA U HAIIPSDKCHUS.

Tpanrchopmatop. IIponsBoacTso, nepeaada 1 MOTPEOICHUE NIEKTPUIECKOH SHEPTHH. DKOIOTHIECKIE PUCKH
IPH ITPOU3BOACTBE AIICKTPOIHEPTHH. KylIbTypa HCIOIB30BaHMUS 3IEKTPOSHEPTUH B TIOBCEJHEBHOM JKU3HU.

TexHuueckue yCcTpOHCTBAa U MPAKTUUECKOE MPUMEHEHHE: 3JIEKTPUYECKHH 3BOHOK, T€HepaTop MepeMeHHOIo
TOKa, IMHUH 3JIEKTponepesad.

Lemoncmpayuu

HccnenoBanue napaMeTpoB KoJIeOaTeNbHON CHCTEMBI (TIPYKUHHBIA WIIM MaTeMaTHIeCKUHA MasTHUK).

Habnroenue 3atyxaromux Kojieoanui.

HccrnenoBanne CBOWCTB BBIHYKACHHBIX KOJICOaHUH.

Habnronenue pe3onanca.

CB0OOHBIE 2JIEKTPOMAarHUTHBIE KOJICOaHusL.

OcnwiorpaMmsl  (3aBUCUMOCTH  CHJIBI TOKAa W HAaNpsDKCHHMS OT BPEMEHH) [UIS  JIEKTPOMAarHUTHBIX
KoJIeOaHuH.

Pe3onaHc npu nocnenoBaTeIbHOM COETMHEHNHU PE3UCTOPa, KAaTYIIKH HHIYKTUBHOCTH M KOHAEHCATOPA.

Monenp THHUH 3JIEKTpoIepesadn.

Yuenuuecxuii sxcnepumenm, nabopamophuie pabomoi

HccnenoBanne 3aBUCHMOCTH IIepHOJia MaNbIX KoJieOaHuil rpy3a Ha HUTH OT JUIMHBI HUTH U MacChl Tpy3a.

HccnenoBanue nmepeMeHHOTO TOKa B IIETH M3 IOCIEIOBATEIFHO COEIMHEHHBIX KOHAEHCATOpa, KaTYIIKH U
pesucropa.

Tema 2. Mexanuueckue u 316KmMpPOMAZHUMHbIE G0JIHbL

MexaHnuecKue BOJHBI, YCIOBUS pacnpocTpaHeHud. [leproa. CKopocTs pacpoCTpaHEHUs U AJIHHA BOJHEI.
[Nonepeunsle n npopoabHBIE BOIHEL MHTEpdepeHus u qudpakuus MeXaHHIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKOCTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

ONEeKTPOMArHUTHBIE BOJIHBL. YCIOBHS H3JIy4EHHUS OJJIEKTPOMArHUTHBIX BOJNH. B3auMHas opHeHTaIus
BekTopoB E, B, V B anekrpomarnutHOl BosiHEe. CBOMCTBA 3JIEKTPOMAarHUTHBIX BOJIH: OTPa)KeHHUE, NPEJIOMIICHHE,
nosspu3anyst, tudpaxys, nHTepdepenus. CKopoCcTb 3JIEKTPOMAarHUTHBIX BOJIH.

[IIkana 3eKTpOMarHUTHHIX BOJH. I[[prMeHeHne 3JeKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.

ITpuHIMIBI pagUOCBA3U U TeNeBUACHU. Pagronokanus.

DJIeKTPOMArHUTHOE 3arpsI3HeHNE OKPY’KaroIeH Cpeibl.

TexHn4eckue yCTPOHCTBA M TPAKTUYECKOE NMPHMEHEHHE: MY3bIKaJIbHbIC HHCTPYMEHTBI, YJIbTPa3ByKOBas
JIMAaTHOCTHKA B TEXHUKE U MEIHIIUHE, pajap, paTuonpuéMHUK, TeleBU30p, anTeHHa, Tenedon, CBU-neup.

Jlemoncmpayuu

O6pazoBaHue 1 pacrpoCTpaHEHUE MONEPEYHBIX U MPOJIOIBHBIX BOJIH.

Konebmomneecs Teno kak UICTOYHHK 3BYKA.

HabmoneHne oTpaXeHns | MPeIOMIICHNS MEXaHUIECKHIX BOJH.

Hab6monenne narepdepeHuny 1 tudpaKui MeXaHMYECKUX BOJIH.

3BYKOBOM pe30HaHC.

Hal6mroneHne cBs3u TPOMKOCTH 3BYKa M BHICOTHI TOHA C aMILTUTYIOW U 9aCTOTON KOJIEOaHHM.

HccnenoBaHne CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPa)KEHHE, IPEJOMIICHHE, MOISIPU3aLust, AUPpaKIys,
uHTepepeHIusL.

Tema 3. Onmuxka



T'eomerpuueckas onrtuka. [IpsMonuHeiiHOe pacmpocTpaHEeHHE CBeTa B OAHOpPOAHOM cpenme. Jlyu cBera.
ToueyHblii ICTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpayKeHUs cBeTa. [locTpoeHne n300pakeHUH B IUIOCKOM 3epKalle.

[Ipenomnenue cBera. 3akoHBI NPEJIOMIICHHS cBeTa. AOCONIOTHBIM TOKa3aTenb mpesomieHus. llomHoe
BHYTpEHHee oTpakeHue. [IpenenpHbIi yrosl HOJHOTO BHYTPEHHETO OTPaKCHUS.

Hucriepcns ceera. ClioxxHBIN cocTaB Oenoro cBeta. LIBer.

CoOwuparoniyie u pacceuBarolue JUH3bL. ToHKas nrH3a. POKYCHOE PACCTOSIHUE W ONTHYECKAasl CHUila TOHKOM
mue3el.  IlocTpoeHne wu300pakeHHH B COOMPAOMMX M paccenBalOmuX JinH3aX. DopMmyrna TOHKOH JIHMH3HL.
VYBennueHne, 1aBacMoe JIMH30.

IIpenensl MPUMEHUMOCTH F€OMETPHUECKON ONTHKH.

BonnoBas ontuka. MaTepdepenius cera. KorepeHTHbIE HCTOYHUKH. Y CJIOBHS HAOMIOACHUSI MAKCUMYMOB U
MUHIMYMOB B HHTEp()EPCHIMOHHON KapTHHE OT ABYX CHH(pA3HBIX KOTEPCHTHBIX HCTOYHHUKOB.

Hudpakuus ceera. Judpakunonnas pemérka. YciioBue HaOIIOICHUS TNIaBHBIX MAKCUMYMOB IIPH HaJeHUU
MOHOXPOMaTHYECKOTO CBeTa Ha AU(PPAKIUOHHYIO PELIETKY.

Ilonsipuzanus ceera.

TexHuueckue yCTpoiicTBa W TPaKTHYECKOE IPHMEHEHHE: OYKH, Jyma, (oToammapar, MpOeKIIHOHHEII
anmnapaT, MEKPOCKOII, TeJIECKOII, BOJIOKOHHAS ONITHKA, TU(PPaKIIMOHHAS PEHIETKA, TOJISPOH.

Jemoncmpayuu

[IpsamonuHeitHOE pacTpocTpaHeHHE, OTPaXCHUE U TIpeJoMIIeHHe cBeTa. OnTHYecKne mpuOOpEL.

ITonHOE BHyTpeHHEe OoTpakeHue. Moienb CBETOBOA.

HccnenoBanue CBOUCTB M300pakeHUH B JTMH3aX.

Monenn MEKPOCKOMA, TEIECKOTIA.

Habmnronenue natepdepeHiuy cBera.

Habnronenue mudpakuuu cera.

Habmonenne nucnepcun cBeTa.

[TomryueHne ciekTpa ¢ MOMOIIBIO TPU3MBIL.

[TonyueHue criekTpa ¢ MOMOIIBIO JU(YPAKIUOHHOM PeHIETKH.

HaGumonenue nonsipuszaiy cBera.

Yyenuueckuii sxcnepumenm, nabopamophvie padomol

W3mepenue nokasaTess NpeloMIICHHS CTEKIIa.

HccnenoBanue CBOWCTB M300pa)kKeHUH B JTMH3AX.

Habmonenne nucnepcun cBeTa.

Pa3gen 6. OcHOBBI cielUA/ILHON TEOPHH OTHOCHTEIBLHOCTH
I'panunbl IpUMEHUMOCTH KJIacCU4ECKOW MexaHukH. IlocTymnarsl cnenuanbHOW TEOPUU OTHOCHUTEIbHOCTH!
WHBapUaHTHOCTb MOJYJSI CKOPOCTU CBETA B BAKyyMe, IPUHIIMII OTHOCUTENLHOCTH OWHINITEHHA.
OTHOCHUTENBHOCTb OJJHOBPEMEHHOCTH. 3aMeJIEHHE BPEMEHH U COKpAILEHUE ATUHBIL.
OHeprus ¥ UMITYJIbC PEIATUBUCTCKOMN YaCTHIIBL.
CBsI3b MacChl C SHEPTHUEN M UMITYIbCOM PENATUBUCTCKOM YaCTHUIIBI. DHEPTHsl TOKOS.

Pasnen 7. KBanroBasi puzuka

Tema 1. Dnemenmol K6AHMOBOII ONMUKU

®otonbl. Dopmyna [1nanka cBs3u 3Hepruu GOTOHA C €ro YaCTOTOH. DHEPrust U UMITYJIbC (OTOHA.

Otkpeitre u uccnenoBanne Gorodddexra. OnpiTel A. I'. CromeroBa. 3akoHEl (oTodpdexra. YpaBHEHHE
Oitamreitna s Gotodddexra. «Kpacnas rpanuna» Gorodaddexra.

Jasnenne cera. OnbiTh [1. H. JIebenena.

XuUMHUYECKOE IEHCTBUE CBETA.

TexHnYecKHe ycTpOWCTBAa M MPAaKTHYECKOE NMPpUMEHEHHE: (OTOIEMEHT, (OTOJaTUHK, COHeUHast Oarapes,
CBETOIHO/.

Jlemoncmpayuu

®oTo3¢h ekt Ha yCTaHOBKE C IMHKOBOU IIIACTHHOM.

HccnenoBanme 3aK0HOB BHEIIHETO GOTOAheKTa.

Caeroaunof.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma



Mopens aroma Tomcona. OnbiTel Pesepdopna mo paccesHuro o -dacTwil. [ImaHeTapHas MoOeNb atoma.
TToctynatsl bopa. M3nydenue u nmorsomnieHre GOTOHOB NIPH MEPEX0Je aTOMa C OJTHOTO YPOBHS dHEPTHH Ha APYTOH.
Bunel ciextpos. CrekTp ypoBHel sHEpruu aToMa BOAOPOAA.

Bonnossle cBoiicTBa yactuil. Bonusl ge bpoiina. KopnyckynspHo-BOTHOBOH Ayanu3M.

CrnoHTaHHOE U BBIHYKJCHHOE H3TydCHHE.

TexHn4eckue yCTpOHCTBa M MPAKTHIECKOE NPHUMEHEHHE: CHEKTPAIbHBINA aHamu3 (CIEKTPOCKOIN), Jasep,
KBAaHTOBBII KOMIBIOTEP.

Lemoncmpayuu

Monens omsita Pesepdopaa.

Onpezenenye ATHHBI BOIHBI Ja3epa.

HaGumonenue nuHe4aThIX CIIEKTPOB U3JITyUCHHUSI.

Jlazep.

Yuenuueckuil sxcnepumenm, nabopamopnuie pabomol

HaGumonenue tnHe4aToro crekrpa.

Tema 3. Amomnoe adpo

OKCHEPUMEHTHI, JOKa3bIBAIOIIUE CIOXXHOCTh CTpPOCHUS sapa. OTKpBITHE paguoaKTHBHOCTH. OTBITHI
Pesepdopma o ompeneseHUI0 cocTaBa pagHoaKTUBHOIO m3iaydeHus. CBoiicTBa anb(da-, Oera-, raMMa-u3IydCHUs.
BimsiHue paguoakTHBHOCTH Ha JKUBBIE OPraHU3MBI.

OTkpeITHE TIPOTOHA U HeWTpoHa. HykionHas Mmonens sipa ['eiizenOepra—Banenko. 3apsin sapa. MaccoBoe
4yucio aapa. M3oronsl.

Anbda-pacnan. IJICKTPOHHBIA W MO3UTPOHHBIN OeTa-pacman. ['amma-usnydeHue. 3aKOH PaTuOaKTHBHOIO
pacnaga.

DOHeprusi CBs3U HYKIJIOHOB B sizpe. SnepHbie cuibl. Jledekt Maccol sapa.

SnepHble peakuuu. [lenenue u cCUHTE3 s1A€EP.

Anepubrit  peakrop. TepmosmepHsrii  cuaTe3. [IpoOmeMBI W MEPCIEKTUBBI  SIACPHOH IHEPTETHKH.
OKONOTN4eCKHE acMEeKThI SIIEPHON SJHEPTETHKH.

OneMeHTapHbIe YacTHULBL. OTKpBITHE TO3UTPOHA.

Merto/1p1 HAOJIIOICHUST U PETUCTPALINY HJIEMEHTaPHBIX YaCTHII.

OyHnaMeHTaNbHBIC B3anMoAeHcTBHA. ENMHCTBO U3Hdeckoi KapTHHBI MHPA.

TexHuueckue ycTpocTBa M MpaKkTUYECKOE NMPUMEHEHHE: JO3UMETpP, kKaMepa BuiibcoHa, snepHsblil peakTop,
aToMHast 6omba.

Jlemoncmpayuu

CY€TYMK MOHN3UPYIOUIUX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopnuie pabomoi
HccrnenoBanne TpekoB 4acTHII (TI0 TOTOBBIM (QOTOTpadusIM).

Pasnen 8. DiieMeHTHI ACTPOHOMMH U ACTPOPU3MKHU

Oransl pa3BUTHS acTpOHOMHH. [IpuKiIagHOE 1 MUPOBO33pEHYECKOE 3HAUYCHNE ACTPOHOMHH.

Bun 3Bé3nHoro HeGa. Co3Be3nus, spKue 3BE3/bI, IUTAHETHI, X BUANMOE JIBIDKCHHE.

ConHeuHas cucTeMa.

Comune. ConHeuyHast akTHBHOCTH. Mcrounmk »sHepruum ComHua u 3BE3A. 3BE3ABI, HUX OCHOBHBIC
XapaKTepUCTHKH. JlparpaMMma «CHEKTpalbHBIH KJacC — CBETHMOCTB». 3BE3ABI TJIABHOM MOCIEIOBATEIBHOCTH.
3aBHCUMOCTh «Macca — CBETUMOCTb» AN 3BE3J TNIaBHOM IOCIENOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE3.
CoBpeMeHHbIe TPEICTABICHUS O MPOUCXOXKACHUH U 3Bomonnu CoraHIa U 3BE€31. ODTalbl )KU3HU 3BE3 .

Mneunsiit [lyts — Hama T'amaktuka. [lonoxxenue u aswxkenne Connna B 'amaktuke. THIBI ranakTHK.
Pagnoranaktuxu u kBaszapsl. UEpHbIE ObIPHI B Apax raJakTUK.

Bcenennas. Pacummpenne Bcenennoil. 3akoH Xa66ma. Pas6eranue ranaktuk. Teopust Bombmioro B3peisa.
PenuxroBoe uznyueHue.

MacmrabHast cTpykTypa Beenennoit. Meraranaktuka.

Hepeménnsie npobiaeMbl acTpOHOMHUH.

Yyenuuecxue nabniooenus

HabmoneHns HeBOOPYKEHHBIM IJ1a30M C MCIOJIB30BAHNEM KOMIBIOTEPHBIX MPHIIOKEHIH IS OTIPeIeIeHUS
TIOJIOKEHHsI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHbIE co3Be3ausi CeBepHOro moiymapus W SpKHe
3BE3BL.

HaGmonenus B Teneckon JIyHsl, uianet, Maeanoro I1yrtu.



Odo0marmomiee NOBTOPeHHE

Ponb ¢u3nkm w acTpOHOMHH B DKOHOMHYECKOW, TEXHOJOTHMYECKOH, COIMAIBHOW W ITHYECKOH cdepax
JIeITEIbHOCTH 4YeJIOBEKa, POJb U MeCTO (PU3MKM M acCTPOHOMHHM B COBPEMEHHOW Hay4HOH KapTHHE MHpa, POJb
¢usmueckoit Teopur B GOpMUPOBAHUN NPEACTABICHUH 0 (PU3NUECKON KapTHHE MHUPa, MECTO (PM3MYECKOW KapTHHBI
MHpa B 00IIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX MIPEICTABICHUN O IPUPOJIE.

MexnpeaMeTHbIE CBA3U

Wzyuenne kypca ¢usuku GazoBoro ypoBHsS B 11 Kiacce ocymiecTBIAeTCS C Y4ETOM COJepIKaTeIbHBIX
MEXIIPEIMETHBIX CBSI3eH ¢ KypcaMH MaTeMaTHKH, OMOJIOTHH, XHMUH, TeoTpaQ iy U TEXHOJIOTHH.

Mescnpeomemmuvie nousamus, CBI3aHHBIE ¢ U3yYCHHEM METOJOB HAyJHOTO TO3HAHUS: SBICHHE, HAYYHBIN
¢axT, rumoresa, (u3MUeckas BEJUYWHA, 3aKOH, TEOPUs, HAOJIOJEHHE, DKCIIEPUMEHT, MOJECIUPOBaHHE, MOEIb,
U3MEpEHUe.

Mamemamuxa: pelieHre CUCTEMBI YpaBHEHHH, TPUTOHOMETpHYEeCcKHe (YHKIUU: CHHYC, KOCHHYC, TAaHTCHC,
KOTAHT€HC, OCHOBHOE TPUIOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U MX MPOEKIMU HAa OCU KOOPAUHAT, CIOXKEHUE
BEKTOPOB, MPOM3BOJHBIC DJIEMEHTApHBIX (YHKUMH, NMPU3HAKK MOJOOUS TPEyrojbHUKOB, OINpEeTeHUE IUIONMann
TUTOCKUX GHUryp 1 00BEMa Tell.

Buonoeus: snextpuyeckue SBICHUA B JKUBOW MpPHpoAe, KoiieOaTelbHBIC ABIDKCHHS B JKUBOW HPHUPOAE,
ONTUYECKUE SIBJICHUS B )KUBOU IPUPOJE, JCHCTBUE PaAUALIMK HA )KUBBIC OPTaHU3MBI.

Xumus: cTpoeHHE aTOMOB M MOJICKYJ, KPUCTAJUIMIECKast CTPYKTYpa TBEPABIX TEIl, MEXaHU3MBI 00pa30BaHUs
KPHUCTAUTMYECKON PEIIETKH, CIIEKTPAIbHEIN aHAIIN3.

Teoepagpus: MarHWTHBIE TONIOCA 3eMJIM, 3aJIE)KM MAarHUTHBIX PyZA, (OTOChEMKA 3€MHOW IOBEPXHOCTH,
npejcKa3aHue 3eMIICTPICEHHH.

Texnonoeus: MUHUM DIIEKTpOIEpenad, TeHepaTop IEPEeMEHHOTO TOKA, AIIEKTPOABHIATeb, WHIYKIMOHHAS
neyb, pajap, paadonpuéMHUK, TeJIeBU30p, aHTeHHa, Teiedon, CBU-neub, NpOEKUMOHHBINA anmnapar, BOJIOKOHHAsS
OINTHKA, COJIHEUHAs OaTapesl.



INIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSI NPOI'PAMMBI IO ®U3HUKE HA YPOBHE
CPEJHEI'O OBHIEI'O OBPA30BAHUSA

OcBoenune yueOHoro npeaMera «Pu3nka» Ha ypoBHE cpejiHero oduiero oOpa3zoBaHus (0a30BBIi YypOBEHb)
JIOJDKHO O0ECIICUUTh JAOCTHKCHHE CICIYIONINX JTHYHOCTHBIX, METAPEIMETHBIX U MPEAMETHBIX 00pa30BaTeIbHBIX
Pe3yIbTATOB.

JIMIYHOCTHBIE PE3YJIBTATbBI

JluqHOCTHBIE pe3yJbTaThl OCBOEHMs yueOHOro mnpenmera «®Du3MKa» JOJDKHBI OTpaXkaTh TOTOBHOCTh M
CIIOCOOHOCTh OOYYAIOMIMXCSI PYKOBOJCTBOBAaTHCS CHOPMHUPOBAHHOW BHYTPCHHEH IO3WITHEH JIHIHOCTH, CHCTEMOM
LEHHOCTHBIX OPHEHTAIMH, O3UTHBHBIX BHYTPEHHHUX YOEXIEHHH, COOTBETCTBYIOIIUX TPaJULIHUOHHBIM LIEHHOCTSIM
POCCHICKOTO 0O0IIeCTBa, pacUIMpEeHUE JKU3HEHHOTO OIbITa W ONbITa JAEATEIBHOCTH B MpoLEcce pean3aunuu
OCHOBHBIX HAIIPaBJICHUH BOCIIUTATEIbHOM JEATEILHOCTH, B TOM YHCIIE B YaCTH:

1) rpa:kIaHCKOro BOCIIUTAHUS:

c(OPMHUPOBAHHOCTh TPAXKIAHCKOM MO3UIMH O0YYaIOIIerocss Kak aKTHBHOTO M OTBETCTBEHHOTO YJIEHA
poccHiicKoro 00IecTBa;

MPUHATHE TPAIUIIMOHHBIX O0IEUEIOBEYECKIX TYMaHUCTHIECKUX U AEMOKPATHIECKIX ICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATENILHOCTh B HHTEpEcax TPaKJaHCKOTO OOILEeCcTBA, y4acTBOBaTh B
caMOyIpaBJlieHUU B 00pa3oBaTeIbHON OpraHn3alyy;

yYMEHHE B3aMMOJCHCTBOBATh C COLMAIbHBIMH HWHCTUTYTAaMH B COOTBETCTBHM C HX QYHKIOHAMH |
Ha3HauYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) IaTPHOTUYECKOT0 BOCTIMTAHMSA:

c(OpPMHPOBAHHOCTH POCCHHCKON IPakJAHCKON HICHTHYHOCTH, NAaTPHOTH3MA;

INCHHOCTHOC OTHOMICHHC K TOCYyAAapCTBEHHBIM CHUMBOJIAM, HOCTUKCHUAM pOCCHﬁCKHX y‘-IéHI:-IX B o0OmacTtu
(DM3UKY ¥ TEXHUKH;

3) AyXOBHO-HPaBCTBEHHOI0 BOCIIMTAHUSA:

c(hOpPMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHHS, 3TUUECKOTO ITOBEACHHUS;

CIIOCOOHOCTH OLICHUBATL CUTYAllUIO W NPUHUMATHL OCO3HAHHBIC PEIICHUA, OPUCHTUPYICH Ha MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI ¥ IIECHHOCTH, B TOM YHCJIE B JICSITEIEHOCTH YIEHOTO;

0CO3HaHME JINYHOTO BKJIAZa B IOCTPOCHUE YCTOHUNBOTO OYyIero;

4) 3cTeTHYeCKOro BOCIUTAHUS

3CTETHYECKOE OTHOIICHWE K MHUpY, BKIIOYAs 3CTETUKY HAyYHOTO TBOPUYECTBA, IMPUCYIIETo (HU3MUECKOM
HaykKe;

5) Tpy10BOro BOCIUTAHUS:

MHTEpeC K pasiinuHbIM chepam npodecCHOHATbHON AESTEIbHOCTH, B TOM YUCIE CBSA3aHHBIM C (DU3MKOH U
TEXHHUKOH, yMEHHME COBepIIaTh OCO3HAaHHBIN BbIOOp Oyaymieil mpodeccun M peaau3oBBIBATH COOCTBEHHBIE
JKU3HCHHBIC IIJIAHBI,

TOTOBHOCTh M CITIOCOOHOCTh K 0Opa30BaHUIO U caMOOOpPa30BaHHIO B 001aCTH (PM3MKU HA MPOTSIKEHUH BCEH
JKHU3HU;

6) 9K0J0TrNYeCKOro BOCIIMTAHMS:

c(OPMHUPOBAHHOCTh JKOJIOTHYECKOI KYJNbTYPbl, OCO3HaHHE TJIOOAIBHOTO XapaKkTepa JKOJIOTHYECKHX
npooiem;

IUIAHUPOBAHKE U OCYIIECTBJIECHUE JEHCTBUI B OKpYXKarOIEd cpelle Ha OCHOBE 3HAHUSA LieNeil yCTOHUUBOro
Pa3BUTHA 4EJIOBEYECTRA;

pacHiMp€HUE OIbITa ACATCILHOCTU JKOJOTUYECKOM HaIlpaBJICHHOCTH Ha OCHOBEC HMMCIOUIUXCS 3HAHUM IO
¢usuke;

7) IEHHOCTH HAYYHOTO MO3HAHUS:

c(hOPMHUPOBAHHOCTE MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHS (H3NIECKOI
HayKH;

OCO3HaHHE IIEHHOCTH HAay4YHOH NesTeIbHOCTH, TOTOBHOCTh B Npolecce M3YUeHMs! (M3MKH OCYHIECTBISTDH
IMPOCKTHYIO U UCCICA0BATECIIBCKYIO ACATCIbHOCTD HHAUBUAYAJIBHO U B I'PYIIIIC.

METAIIPEAMETHBIE PE3YJIbTATHI



Ilo3naBaTelbHBIC YHHBEpPCATbHBIE y4eOHbIE 1elCTBUSA
Ba3zoBble 1oruveckne AeiicTBus:

CaMOCTOATENBHO (DOPMYJINPOBATH U aKTyaIM3UPOBATh MPOOIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;

OTIPEETATH e JSSTENbHOCTH, 3a/1aBaTh MAPaMETPhI U KPUTEPHUHU UX JOCTIKCHHUS;

BBISIBJIATH 3aKOHOMEPHOCTH U TIPOTHBOPEUUS B PACCMaTPUBAEMBIX (DM3HMUYECCKUX SBICHHSAX;

pa3pabaTbiBaTh IJIaH peEIICHHs TNpoOJeMbl ¢ Y4Y6TOM aHanu3a MMEIONIUXCS MaTepHalbHBIX U
HeMaTepHaIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHUBBI B JESITEIbHOCTb, OLCHUBAaTh COOTBETCTBHE PE3yJIbTATOB IIEJISIM, OLIEHUBATh PUCKU
MOCJIECTBUN AEATEIBHOCTY;

KOOPJWHHUPOBAaTh M BBIOIHATH PabOTy B YCJIOBHAX pEATbHOTO, BHPTYaJIbHOTO M KOMOWHHPOBAaHHOTO
B3aUMOJICHCTBHS,

pa3BHBaTh KPEaTHBHOE MBIIUICHHE TIPH PEIICHUH )KU3HEHHBIX TPOOJIEM.

Ba3oBble ncciieqoBarebcKue J1eiicTBUA:

BJIafeTh HAYYHOW TEPMUHOJIOTHEH, KIFOUEBBIMH MOHITHSIMH M METOJaMU (pU3NIECKON HAYKH;

BJIaJieTh HaBBIKAMU y4eOHO-HCCIIEIOBATEIbCKOM M TPOSKTHOW JeATeNIbHOCTH B 001acTH  (hU3UKH,
CIOCOOHOCTBIO ¥ TOTOBHOCTBIO K CAMOCTOSITEIIBHOMY TIOMCKY METOJIOB pelIeHus 3aaa4 (PU3MYECKOTO COACpIKaHUs,
MPUMEHEHHUIO Pa3INdHbIX METOOB TIO3HAHUS;

BJIaJICTh BUAAMU ACATCIBHOCTU IO IMOJYUCHHIO HOBOI'O 3HAHUA, €r0 MHTEPIIPCTALlUU, npeo6pa303aH1/uo u
NMPUMEHCHUIO B pas3IMYHbIX y‘ICGHI)IX CUTyalludX, B TOM YHUCJIC NPU CO3JaHUHN yqe6me IPOCKTOB B obnactu
(hu3nky;

BBIBJIATh IPUYMHHO-CIICAICTBEHHBIE CBA3M W aKTYaJU3HPOBATh 3aJady, BBIABHIATh THIOTE3Y €€ pelICHNS,
HaXOJUTh apryMEHTHI AJIs JOKA3aTe/IbCTBA CBOMX YTBEPXKACHUN, 3a7aBaTh 1apaMETPbl U KPUTCPUU PELLIECHUS;

AQHAIM3MPOBATh TIIOJYYCHHBIE B XOJE pEIICHHA 33/Ja4d pe3yJibTaTbl, KPUTHYECCKH OICHUBATH WX
JOCTOBEPHOCTB, IPOTHO3UPOBATH N3MCHEHHE B HOBBIX YCIIOBHUSX;

CTaBUTh W (OPMYJIHPOBATH COOCTBCHHBIC 3a/Ja4d B 0Opa30BATE/ILHOW JACATCILHOCTH, B TOM YHCIIC MPH
U3y4eHUH QU3UKH;

JIaBaTh OIIEHKY HOBBIM CHUTYalHsIM, OLICHUBATh IPHOOPETEHHBIN OIIBIT;

YMETH NICPECHOCUTH 3HAHUSA 11O (1)I/I3I/IKC B IMPAKTUYIECKYIO 06HaCTL KUBHCACATCIBbHOCTH,

YMETb HHTETPUPOBATh 3HAHUS U3 Pa3HBIX IPEIMETHBIX O0JIacTeif;

BBIJIBUI'aTh HOBBIE WJIEH, TIPEUIaraTh OPUTHHAIBHBIC TTOIXO/IbI M PEIICHHS;

CTaBUTH POOJIEMBI 1 3a/1a4H, JOIYCKAIOIINE aJbTePHATUBHBIE PEICHHS.

Pa6ora ¢ undopmanueii:

BJIaJICTh HaBbIKAMM TIOJTYUYCHUA I/IH(i)OpMaI_[I/II/I (I)I/I?)I/I‘ICCKOFO COACPIKAHUA U3 HUCTOYHHUKOB PA3HBIX THUIIOB,
CaMOCTOSATENIbHO OCYIIECTBIISATh MOWCK, aHAIN3, CUCTEMATH3alMI0 M HMHTEPIPETALMI0 MH(POPMAIMH Pa3INIHBIX
BUJIOB U (hopM IpezicTaBiieHNUS;

OIIEHUBATh JOCTOBEPHOCTh HHPOPMALIUH;

HCIIOJNIb30BaTh CPEICTBA MHPOPMALMOHHBIX U KOMMYHHKAIIHOHHBIX TEXHOJIOTHH B PEIICHUH KOTHUTHBHBIX,
KOMMYHHUKAaTUBHBIX U OPTraHMU3alMOHHBIX 331a4 ¢ coOoaeHeM TpeOOBaHHI SIPrOHOMHKH, TEXHUKH O€3011acCHOCTH,
THTHEHBI, PeCypcocOepeskeH s, MPaBOBBIX U 3THYECKUX HOPM, HOPM HH(OPMAIIOHHOH 0€301MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3UUECKOTO COJIEPKAaHMS B PA3IMYHBIX (popmarax ¢ yu€ToM HasHaYCHUSI HHPOPMAIUHU U
IIeJIEBOI ayJUTOPHH, BEIOHpast ONTUMANIbHYIO (pOpMy IPECTABICHNS ¥ BU3yaIN3aIHH.

KoMMyHHKaTHBHBIE YHUBepPCAJIbHbIE yUeOHbIE IelCTBUS:

OCYILIECTBIISITh OOIIEHNE HA YPOKax (PU3UKHU U BO BHEYPOUHOMU JESATEIbHOCTH;

pacrno3HaBaTh MPEIIOCHUIKN KOHPIMKTHBIX CUTYalUH ¥ CMT4aTh KOH(IUKTHI;

Pa3BEPHYTO U JIOTHYHO M3JIaraTh CBOIO TOUKY 3PEHHUS C UCIIOJIb30BAHUEM SI3BIKOBBIX CPEJICTB;

MOHUMATD U HCIIOJB30BATh IPEUMYIIIECTBA KOMAaHAHOW N MHANBHYyaJIbHOMN paboThI;

BBIOMpATh TEMAaTHUKy M METOJbl COBMECTHBIX JICHCTBHH C y4€TOM OOIIMX HHTEPECOB M BO3MOXHOCTEH
Ka)KJJOT0 WIeHa KOJUIEKTHBA,;

IIpUHUMAaTh LEJIN COBMECTHOM ACATCIIBHOCTH, OPTaHU30BBIBATH W KOOPJIAMHHUPOBATH JleﬁCTBPISI no eé
JOCTHKEHUIO: COCTABISTh IUIAH JAEHCTBUH, pacmpenesisiTh poiiM ¢ y4ETOM MHEHHMH YYacTHHKOB, OOCYXIaTh
Ppe3yJIbTaThl COBMECTHOM paboTHI;

OIICHUBATHL KAa4Y€CTBO CBOCTO BKIaJa MW KaXIOro Yy4JaCTHHKa KOMaHABI B 061_[];1/1171 pe3yabTaTr 110
pa3pabOTaHHBIM KPUTEPHSIM;



npeyiaraTh HOBBIC MPOEKTHI, OICHHWBATH WIACH C IO3MIIMH HOBH3HBI, OPUTMHAIBHOCTH, NPaKTHYECKOM
3HAYNMOCTH;

OCYILECTBIIAThH MTO3UTUBHOE CTPATETHUCCKOE MOBEACHUC B PA3IMUYHBIX CUTYAIIUSAX, IPOSIBIIATH TBOPUYCCTBO U
BOOOpakeHUe, OBITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaJbHbIe YueOHbIe AeicTBUS
Camoopranu3zanus:

CaMOCTOSATENIbHO OCYLIECTBIISATh IT03HABATENBHYIO JEATEIBHOCTh B O0JacTH (DU3UKKM M acTPOHOMUM,
BBISIBIIAITH TIPOOJIEMBI, CTAaBUTH U ()OPMYITHPOBATH COOCTBEHHEIE 3a1a9H;

CaMOCTOATENHO COCTaBJIATh IUIAH PEHICHUS PacuéTHBIX M KAYECTBEHHBIX 3a/ad, IUIAH BBITOJHEHUS
MPaKTHYECKOW pabOTHI C YUETOM HUMEIOLIUXCS PECYPCOB, COOCTBEHHBIX BOBMOXHOCTEH U MPEATIOYTEHHH;

JIaBaTh OLIEHKY HOBBIM CHUTYaLlHsIM;

pacmmpATh paMKH y9e€OHOTO IpeMEeTa Ha OCHOBE JINUHBIX IIPEIIOYTCHNU;

JieNlaTh OCO3HaHHBIN BHIOOD, apryMEHTHPOBATh ero, OpaTh Ha ce0st OTBETCTBEHHOCTH 3a PELICHHE;

OLICHUBATh NPUOOPETEHHBIN ONBIT;

CHocoOCTBOBAThH (POPMHUPOBAHUIO U MPOSBICHUIO APYIUINH B 00JIaCTH (PU3HUKH, TOCTOSIHHO TIOBHIIIATH CBOI
00pa3oBaTeNbHBINA U KyJIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLMOHAJIBHBII HHTEJVIEKT:

JlaBaTh OIICHKY HOBBIM CHTYaIlHsM, BHOCHTb KOPPEKTHBBI B JICATEIHHOCTH, OIIEHHBATH COOTBETCTBHE
PE3YJIBTATOB IIETISIM;

BJIaACTh HaBbIKAMU MMO3HaBaTEIbHOMN pe(bneKcnn KaK OCO3HaHUs COBEPITACMBIX HeﬁCTBHﬁ 1 MBICJIUTCIBbHBIX
MPOLIECCOB, X PE3YJILTATOB U OCHOBAHUIA;

UCIIONIb30BaTh MPUEMBI PEIICKCHH ISl OLICHKH CUTYaIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETH OLICHUBATH PUCKHU U CBOCBPCMCHHO NPUHUMATh PECIICHUS 10 UX CHUKCHUIO,

[IPUHUMATH MOTUBBI U aPTYMEHTHI APYTUX IIPU aHAJIU3€ PE3YJIbTATOB AEATECILHOCTH,

NPUHAMATH ce0sl, TOHUMasi CBOU HEAOCTaTKH M JJOCTOMHCTBA;

NPUHAMATh MOTHBBI M aPTYMEHTHI IPYTHX MIPH aHAIN3€ PE3YIbTaToOB JEATCIBHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTHX Ha OIIUOKH.

B mpomnecce HOCTIKEHNS IMIHOCTHBIX PE3YIIBTATOB OCBOCHUS MIPOTPAMMBI 110 (pr3HKE IS yPOBHS CPEIHETO
obmero o6Opa3oBaHus y OOYYarOIIMXCS COBEPIICHCTBYETCS SMOIMOHANBHBIH HWHTEIUIEKT, IIPEAIOJIAratoIiii
c(hOPMHUPOBAHHOCTE:

CaMOCO3HaHUs, BKJIIOYAIOUIET0 CIIOCOOHOCTh TOHMMAaTh CBOE OSMOLIMOHAJIBHOE COCTOSIHUE, BHUJIETh
HaIpaBJIeHUs Pa3BUTHS COOCTBEHHON SMOIMOHAIBHON chepbl, OBITh YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHMUs, BKJIOYAIOIIET0 CaMOKOHTPOJb, YMEHHE MpPUHMMAaTh OTBETCTBEHHOCTh 3a CBOE
IIOBCACHHUC, CIIOCOOHOCTH aIanTUpoOBATBECA K OMOIMOHAJBHBIM H3MECHCHUAM U IPOSABJIIATH FI/I6KOCTI), 6I)ITI)
OTKPBITEIM HOBOMY;

BHYTPEHHEH MOTHBAIlMM, BKJIIOYAIOMIEH CTpEMJICHHE K JOCTIIKEHHIO WEIH W YCIeXy, OITHMH3M,
WHUIIUATUBHOCTb, YMCHUE I[eﬁCTBOBaTB UCXO0asa U3 CBOUX BO3MO)KHOCTCI>1;

SMITaTHH, BKJIIOYAIOMIEH CIIOCOOHOCTH IMOHMMATh SMOIMOHAILHOE COCTOSIHME JIPYTHX, YUUTHIBATh €r0 MpHU
OCYIIECTBIICHHHN OOIIEHNS, CITOCOOHOCTB K COUYBCTBHIO M CONICPEXUBAHUIO;

COIMAJIBHBIX HAaBBIKOB, BKJIIOYAKOIIUX CIIOCOOHOCTH BBICTpanBaTb OTHOWICHHUA C APYrUMHU JIFOABMU,
3a00THTBCSI, TIPOSIBIISITH MHTEPEC U Pa3peliaTh KOH(IUKTHL

NPEAMETHBIE PE3YJIBTATHI

K xoHmy oOyuenus B 10 kiacce mpeaMeTHble pe3yiabTaThl Ha 0a30BOM YPOBHE JIOJDKHBI OTPaXaTh
c(OPMHUPOBAHHOCTH Y 0OYUAIOIIMXCS yMEHHH:

JIEMOHCTPHPOBATh Ha MPHUMEPAxX pojb U MecTO (pU3uKH B (POPMHUPOBAHNU COBPEMEHHOI HAayYHON KapTHHBI
MUpA, B Pa3BUTUU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IPAKTUUECKOH IEATENBHOCTH JIIOJEH;

YUUTBHIBATh 'PAHUIBI IPUMEHEHHS M3YYEHHbIX (PU3MUECKHX MoJienei: MaTepHaIbHas TOYKa, WHEepIualbHas
cuctema oTcué€ra, abCONMIOTHO TBEP0E TENO, UACaTbHBINA a3, MOJIEIH CTPOSHHSI Ta30B, KUIKOCTEH U TBEPIBIX Te,
TOYCYHBIN SNIEKTPUIECKUN 3apsa/] IPH PEeIICHUN GU3UUECKUX 3a]ad;

pacnozHaBaTh (HU3MYECKHE SBICHHS (TIPOIECCH) M OOBSICHATH HMX Ha OCHOBE 3aKOHOB MEXaHHKH,
MOJIEKYJISIPHO-KMHETHYECKON TEOPUH CTPOEHUS BELIECTBA U AJIEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE
MPSAMOJIMHEWHOE JBIDKEHHUE, CBOOOJHOE MAJCHUE T, ABIDKCHUE 0 OKPYXHOCTH, HHEPIHS, B3aUMOJCHCTBUE Tel,



nuddy3ns, OpOyHOBCKOE NBIKEHUE, CTPOCHUE )KUIKOCTEH M TBEPABIX TeJ, U3MEHEHHE 00bEMA Tell TIPHU HAarpeBaHUU
(oxmakaeHWn), TEIUIOBOE paBHOBECHE, WCIApeHHe, KOHICHCAlWs, IUIABJICHHE, KPHUCTAUIM3alus, KHIICHUE,
BJI&XKHOCTh BO3/yXa, IOBBIIICHUE JaBJICHHUS Ta3a IPH €ro HarpeBaHUM B 3aKPBITOM COCYJE, CBSI3b MEXIY
napaMeTpaMy COCTOSIHUS I'a3a B H30IpOLieccax, AIEKTPU3aLNs Tell, B3aUMOJICHCTBHE 3aps/I0B;

ONMCHIBATh MEXaHWUYECKOE [BWKCHHE, WCIONB3ys (U3UUECKHE BEIWYMHBI: KOOpIWHATA, IIYTh,
nepeMeIeHne, CKOpoCcTh, YCKOpeHHe, Macca Tella, CHIIA, UMIYJIbC Tela, KHHeTH4ecKas SHepTrHs, MOTeHIHAIbHAS
9HEprusl, MeXaHn4ecKass paboTa, MEXaHWYecKas MOIIHOCTH; MPU ONHMCAaHWHU NPABWIBHO TPAKTOBAaTh (M3MYECKUIT
CMBICIT HCIIOJIB3YEMBIX BEIMYHMH, WX OOO3HAYCHHS M EIWHUIIBI, HaXOAUTh (HOPMYIBI, CBS3BIBAIOIIHE TAHHYIO
(hM3MIECKYI0 BETMYNHY C IPYTHMHU BEIIMIHHAM,

OIUCHIBATh M3YYEHHBIE TECIUIOBBIE CBOMCTBA TNl U TEIUIOBBIC SIBJICHHS, HCHOIB3Ys (pU3NYECKUE BEIUYNHBI:
JaBJiCHWE Ta3za, TEMIeparypa, CpelHss KHHETHYeCKass OJHEPrus XaoOTHYECKOro JIBIDKEHUS  MOJEKYI,
CpeIHEKBAIPaTHIHAS CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHA dHEprus, paboTa rasza, koddduiment
MOJIC3HOTO JICHCTBHSI TEIUIOBOTO JBWIATeNs; TNPH ONHCAHWUM TMPABWIBHO TPAKTOBATh (DHU3UUCCKUN CMBICIT
UCIIOJIb3YEMBIX BEIMYUH, UX 0003HAUCHUS U CIUHHILI, HAXOIUTHh (DOPMYJIBI, CBSI3BIBAIONINE JAHHYIO (DU3HYCCKYIO
BEJIMYHMHY C APYTUMH BEITHINHAM;

ONMCHIBATh W3YYCHHBIC OJIIEKTPUUYCCKHE CBOWCTBA BEIIECTBA W DIICKTPUYECKHE SBICHUSA (TIPOIECCHI),
HCIIOJIb3YS (I)I/ISI/I‘-ICCKI/IC BCJIMYUHBI: SHCKTpI/I‘-IeCKI/Iﬁ 3apsa, SJICKTPHUICCKOC 110JIC, HaHpH)KéHHOCTL 10J1, MOTCHI A,
Pa3HOCTh MOTCHIMAIOB; MPH OMHCAHWU NMPABWIBHO TPAKTOBATh (PU3MUYCCKUNA CMBICT HCIIONB3YEMBIX BEIMYMH, UX
0003HaUCHUA W EIWHUIBI, YKa3blBaTh (DOPMYIBI, CBS3BIBAIOIIME NAHHYIO (DU3WYECKYIO0 BEIHYUHY C IPYTHMH
BCIIMYMHAMU,

AHaJIU3UPOBaATh (I)I/ISI/I’-ICCKI/IC MMpOUECChl U ABJICHUSA, HUCIIOJIb3Ys (1)I/ISI/ILIGCKI/IC 3aKOHBI U TIPUHIMUIIBI: 3aKOH
BcemupHoro TsroteHus, |, Il u 111 3axonsr HetoToHa, 3aK0OH cOXpaHEHUsS] MEXaHUMIECKOI SHEPTHH, 3aKOH COXPaHCHHS
HMITyJIbCa, IPUHLIKI CYIEPIO3ULIUU CHJI, IPUHLUII PABHONIPABUS MHEPLUAIBHBIX CHUCTEM OTCUETA, MOJIEKYJISIPHO-
KWHETHUYECKYIO TEOPHIO CTPOCHHMS BEILECTBA, [a30BbIE 3aKOHBI, CBS3b CPEHEH KWHETUUECKON SHEPTUH TEIIOBOTO
IBIDKCHUS MOJIEKYT C aOCOJIOTHOM TeMIepaTypoi, INepBBI 3aKOH TEPMOIWHAMHUKH, 3aKOH COXPaHCHHS
JNEKTPUUYECKOTO 3apsiaa, 3akoH KynoHa, mpW 3TOM pa3iuyaTh CIOBECHYIO (OPMYIHPOBKY 3aKOHA, €ro
MaTeMaTHYeCKOe BEIPAKEHUE U YCIIOBHUS (TPaHULIbI, 00JIACTH) NPUMEHHUMOCTH;

OO0BICHITL OCHOBHEIE TMIPUHIUIIBI Z[eﬁCTBPISI MaliuH, HpI/I60pOB U TEXHHUYCCKUX yCTpOﬁCTB; pas3jimiaTrb
yCIIOBHA UX OE30MaCHOTO HCIIOIH30BAHMUS B IIOBCETHEBHOH JKU3HUY,

BBITIOJIHATE OKCIICPUMEHTBI IO HCCJICAOBAHUIO q)I/I3I/I‘I€CKI/IX SIBJICHUM U IMMpOLECCOB € HCIOJIB30BaAaHUEM
NpSMBIX M KOCBEHHBIX HW3MEpeHHWil, mpu 3ToM QopMmynupoBate NpodieMy/3agadyy M THUIOTE3y YydeOHOro
JKCIIEPUMEHTa, COOHMpaTh YCTAaHOBKY W3 TPEIIOKEHHOTO OO0OpYIOBaHWS, MPOBOIWTH ONBIT H (POPMYyTHpPOBATH
BEIBOJIBI;

OCYIIECTBIIATH NPAMBIC U KOCBCHHBIC U3MEPCHUA (I)I/I3I/I‘IGCKI/IX BCJIMYHWH, IIPU 3TOM BBI6I/IpaTI) ONTHUMAJILHBIN
croco0 M3MEepEeHHS U HCIIOIB30BaTh U3BECTHBIC METOIBI OIICHKH MTOTPEITHOCTEH H3MEPEHHIA;

HCCIIEIOBATh 3aBUCUMOCTH MEXKIY (HU3MICCKIMHU BETHIMHAMH C UCIIOJIE30BAaHUEM IPSIMBIX U3MEPEHUH, pu
ATOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTaThl MOJYYEHHON 3aBUCHMOCTH (DU3UUECKHUX BEJIUYUH B
BHUjie TaOMIl U TPa)UKOB, JICJIATh BHIBOJIBI 10 PE3YJIbTATaM UCCIICIOBAHMUS;

coOmomaTh mpaBmia O€30MacHOTO TpyJa TPH TPOBEICHWH HWCCICAOBAHMA B paMKaX YYeOHOTO
IKCIIEPUMEHTa, y4eOHO-HMCCIIEIOBATENbCKOM M MPOEKTHON NEeSTENbHOCTH C HCIOJIb30BAaHUEM HM3MEPUTEIbHBIX
YCTPOUCTB 1 1ab0paTopHOro 000pyA0BaHUS;

pemaTh pacuETHRIC 33Ja4M C SBHO 3aJaHHON (H3UUECKOW MOMETBI0, MCIONB3ysS (H3MUSCKHE 3aKOHBI U
TIPUHIIAITEL, HA OCHOBE aHAJIM3a YCIOBHSA 3a/1a4d BEIOUPATh (PU3NIECKYIO MOJEIh, BRIACTATh (PU3HUSCKUC BETUINHBI
1 (HOpMyIIbI, HEOOXOAUMBIE TSl €€ pelIeHHs, TPOBOAUTh PacUEThl U OLIEHUBATH PEATbHOCTD MOJIYISHHOTO 3HAYCHHUS
(hm3MYecKoil BEMYUHEI;

peliaTh KaueCTBEHHBIC 3aJ]aud: BBICTPAWBATh JIOTHYECKH HETPOTHBOPCUMBYIO IEMOYKY PACCYKICHHU C
OTIOpPOi Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3NIECKHE SIBICHUS;

HCII0JIB30BATh IMpPHU PCIICHUUN yqe6HBIX 3aga4 COBPEMCHHBIC I/IH(i)OpMaHI/IOHHBIe TCXHOJIOTHH IJIA IIOMCKA,
CTPYKTYPHUPOBaHI, HHTEPIPETAIIMY U MPEICTABICHUS YYCOHOH U HaydIHO-MIOMYJIIPHOH MH(pOpMAIUH, TOTyYCHHON’
N3 pas3JIMYHbIX UCTOYHUKOB, KPUTHUYCCKHU aHAJTIU3UPOBATH IMMOJTYyYaCMYyIO I/IH(i)OpMaHI/I}O;

MPHUBOJINTH MPUMEPHI BKJIAa POCCHMCKHUX U 3apyOEKHBIX YIEHBIX-(U3UKOB B Pa3BUTHE HAYKH, OOBICHEHNE
MPOLIECCOB OKPYXKAIOLIEr0 MUPA, B PA3BUTHE TEXHUKH U TEXHOJOTHII;

UCIIOJIE30BaTh TEOPETUYECKHE 3HAHMS 0 (PM3UKE B IMOBCETHEBHOM XKHI3HH I 00ecreueHUs] 0e30MacHOCTH
npu obpamieHnn ¢ IpubopaMy W TEXHUYECKHMH yCTPOMCTBAMH, JUISI COXPAHEHUS 37I0POBBS U COONIONICHUS HOPM
9KOJIOTUYECKOT'0 MTOBEJICHUSI B OKpYKalollei cpeze;



paboTaTh B TpymIle C BBHIIOJIHEHHEM pPAa3IMYHBIX COLMAIBHBIX POJICH, IUIAHHPOBAThH PabOTy TpYIIIHL,
PALOHANILHO pacIpelielsITh 00sS3aHHOCTH U IUIAHUPOBATh JEATeIbHOCTh B HECTAaHIAPTHBIX CHTYAIMAX, aleKBaTHO
OLICHUBATH BKJIAJl KAXKIOTO U3 YYACTHUKOB TPYIIIHI B PELICHHE PaCCMATPUBAEMOi IPOOICMBI.

K xoHmy obydenus B 11 Kilacce mpenMeTHbIC pe3yJbTaThl Ha 0a30BOM YpPOBHE OJDKHBI OTPa)kaTb
c(hOPMHUPOBAHHOCTD Y O0YJAFOITIXCS YMEHHM:

JEMOHCTPHPOBATh Ha IPHMepax poiib U MecTo (PU3NKK B ()OPMHUPOBAHUH COBPEMEHHOH HAayYHON KapTHHBI
MHpPa, B Pa3BUTHH COBPEMCHHOI TEXHHUKH M TEXHOJOTHI, B MPAKTHYCCKOI NEATEIBHOCTH JIIOMCH, LIETOCTHOCTD U
SIMHCTBO (PM3NYECKOH KapTHHBI MHPA;

YUYUTHIBATH TPAHULIBI IPUMEHEHHS U3YYCHHBIX (QU3HYECKUX MOJeNel: TOUSUHBIH SIeKTPHISCKHH 3apsi, Ty
CBETa, TOUCYHBI MCTOYHHUK CBETa, SACPHAs MOJCIb aTOMa, HYKJIOHHAs MOJENb ATOMHOTO sjpa MpU pPEeIICHHH
¢bu3nUecKux 3a/1ay;

pacrio3HaBaTh (U3NUECKHE SBICHUS (IIPOIECCH) U OOBACHATh UX Ha OCHOBE 3aKOHOB JJIEKTPOJWHAMHUKH U
KBaHTOBOM (DM3UKH: JIEKTPHUYECKas POBOJAUMOCTD, TEILIOBOE, CBETOBOE, XUMHYECKOE, MATHUTHOE CHCTBHUS TOKA,
B3aMMOJICICTBHE MarHUTOB, YJICKTPOMArHUTHAS WHIYKIHMS, ACHCTBHE MArHUTHOTO MOJIS Ha MPOBOJHHUK C TOKOM H
IOBIKYIIMHCA 3apsl, OSJCeKTPOMAarHUTHBIE KOJEO0aHWsS M BOJIHBL, NPSAMOJIMHEIHOE pacHpoCTpaHEHHEe CBeETa,
OTpaXeHWe, NpeJoMieHHe, HHTepdepeHnys, AUpakmus © [OIIpU3alUs CBETa, JUCIEpPCUs  CBETa,
(doroanexTpuueckuii d3pdekr (poTorddekT), cBETOBOE AaBIEHHE, BO3HUKHOBEHHE JIMHEHYATOrO CIEKTpa aTtoMma
BOJIOPOJIa, €CTECTBEHHAS H HCKYCCTBEHHAS PaJHOAKTHBHOCTE;

OIMCHIBATh HM3yYCHHBIC CBOWCTBA BEINECTBA (DIICKTPUYCCKHE, MArHUTHBIC, ONTHYECKHE, ICKTPUUCCKYIO
MPOBOJUMOCTb Pa3IMYHBIX CPEN) U DIEKTPOMAarHUTHBIC SIBJICHUS (TIPOLECCHI), UCTIONB3Ysl (U3MUYECKHUE BEITMYMHBIL:
ANIEKTPUYECKUH 3apsifl, CHIa TOKA, DIJIEKTPUYECKOE HAIpsDKEHHE, JJIEKTPUYECKOe COIPOTHBICHUE, DPa3HOCTD
NOTEHLHNAJIOB, 3JIEKTPOABMKYIIAs CHia, paboTa TOKA, MHAYKIWS MarHUTHOTO HOJIs, ciiia Amrepa, cuna JlopeHna,
MHJIYKTUBHOCTh KAaTYIIKH, SHEPrus 3JEKTPUYECKOr0 M MAarHUTHOTO IOJIeH, MEePHOJA M YacToTa KoyieOaHuil B
Kosie0aTeNbHOM KOHTYpE, 3apsij W CHJa TOKa B MPOLECCe TapMOHMYECKHX O3JIEKTPOMAarHUTHBIX KoJeOaHui,
(OoKyCHOE pacCTOSHHME M ONTHYECKas CWiIa JIMH3BI, NIPH ONHCAHWUH MPABWIGHO TPAKTOBATH (DM3MYECKHN CMBICI
UCIIONB3yEMbIX BEJIMYMH, UX 0003HAYCHHS U SIUHULBI, YKa3bIBaTh ()OPMYJIbI, CBSI3BIBAIOIINE TaHHYIO (H3NUECKYIO
BCJIMYMHY C IPYT'UMHU BECINYUHAMU,

OIMMCBIBATh M3YYCHHBIC KBAHTOBBLIC SABJICHUSA W MNPOLICCCHI, UCIIOJIb3YA (I)I/ISI/I‘ICCKI/IC BCJIMYMHBL: CKOPOCTH
JJICKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI M YacTOTa CBETa, SHEPrHs U HMITYJbC (OTOHA, MEpHOJ Ioiypacrana,
OHCPIHUA CBA3U aTOMHBIX AA€P, TPU ONMCAHUU MIPABUJIBHO TPAKTOBATH q)PBH‘-IeCKHﬁ CMBICJT UCITOJIB3YEMBIX BCJINYUH,
nx 00O3HAYEHMS W €IMHHIBI, YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIINE JAHHYIO (DHU3NYECKYIO BEJIMYHUHY C APYTHUMH
BENTMYMHAMH, BBIYHCIIATH 3HAYCHHE QU3MYESCKON BEIMYHMHBI;

AQHATM3UPOBATh (DU3MUYECKHE MPOLIECCHl M SBICHUSA, MCIONb3Ys (DU3MYECKHE 3aKOHBI M NPHHLMIBL 3aKOH
Owma, 3aKOHBI MOCIIEOBATEILHOTO M HapauIeNIbHOTO COEJIMHEHUs NPOBOJHHUKOB, 3akoH JDxoyns—Jlenua, 3akoH
NIEKTPOMATHUTHOW WHAYKLUWH, 3aKOH HPSIMOJHMHEHHOrO pAacIpOCTPaHEHUs CBETa, 3aKOHBI OTPa)KCHHs CBETa,
3aKOHBI MPEJOMIICHHS CBETa, YpaBHEHHMe OWHIITEiHA Ui (oTodhdekTa, 3aKOH COXPAHSHUs SHEPrHH, 3aKOH
COXpaHEHHs HMMITYJIbCa, 3aKOH COXPAaHEHHUs JJIEKTPUUECKOTO 3apsijia, 3aKOH COXPaHEHHs MacCOBOrO 4HMCIa,
noctynarsl bopa, 3aKoH pagMoOaKTUBHOIO pacraza, MpH 3TOM Pas3iM4yaTh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €ro
MaTeMaTHYeCcKOe BBIPXKCHHUE U YCIIOBHS (TPaHULBI, 00JIaCTH) IPUMEHHMOCTH;

ONPCACIIATL HANIPABJICHUC BCKTOpAa HWHIAYKIIUM MArHUTHOI'O IOJISI MPOBOJHHMKA C TOKOM, CHUJIbI AMHepa u
cunsbl JlopeHia;

CTPOHTH U OMUCHIBATH H300paKEHUE, CO3/IaBaeMOe ITIOCKUM 3€PKaJIOM, TOHKOMH JIMH30M;

BBITIIOJTHATh JKCIICPUMEHTBHI O HCCICIOBAHUIO (U3MYECKHX SBICHHHA M MPOLECCOB C HCIOJIb30BAHHEM
OpSMBIX M KOCBEHHBIX HM3MEPEHWil: mpu 3ToM (opMynupoBars IpolieMy/3afady W THIOTE3y Y4eOHOro
IKCIIEPHUMEHTa, COOMpATh YCTAHOBKY M3 MPEIJIOKEHHOIO OOOPYIOBaHHS, MPOBOAUTH OMBIT U (HOPMYIHPOBATH
BBIBOJIBL;

OCYHIECTBIIATH NPAMBIC U KOCBCHHBIC U3MEPCHUA (DI/ISI/ILIGCKI/IX BCJIMYWH, IIPHU OTOM BBI6I/IpaTI) ONTHUMAJILHBINA
Croco0 N3MEPEHHUS U MCTIOIB30BaTh W3BECTHBIE METOIBI OIICHKHU MOTPEIITHOCTEH H3MEPEHNIH;

HCCIIeIOBATh 3aBUCUMOCTH (DM3HYECKUX BEJIMYHMH C KCIOJB30BAHUEM MPSAMBIX H3MEPEHHH: NPH 3TOM
KOHCTPYUPOBAaTh YCTAaHOBKY, (DMKCHPOBATh PE3YJIbTAThI MOJYUYEHHOW 3aBHCHUMOCTH (PU3NYECKUX BEIMYWH B BHUJIEC
Ta6.]'II/II_I )5 Fpa(pI/IKOB, J€JIaTh BBIBOABI 11O PE3YyJIbTaTaM UCCIICAIOBAHUA,

coOMIoAaTh mpaBuia OE30aCHOrO Tpyda IPH INPOBEICHHM HCCICIOBAHHA B paMKax yd4eOHOro
IKCMIEPUMEHTa, Y4eOHO-HCCICAOBATEIBCKON M TMPOCKTHOM IEATENPHOCTH C HCIOJIb30BAHHEM H3MEPHTEIbHBIX
YCTPOMCTRB U J1TaGOpaToOpHOro 060PyI0BaHUS;



penate pacuéTHbIE 33/a4d C SBHO 33JaHHOW (DPM3MUECKON MOAENBIO, MCTONb3ys (DU3MUECKHE 3aKOHBI U
MPUHIUIIBI, HA OCHOBE aHAJM3a YCIOBUS 3aJaul BEIOMPATh (PU3NUECKYIO0 MOAEND, BBIACIATh (PU3UIECCKUE BETHIHHBI
1 popMyIbl, HeOOX0AUMBIE IS €€ pelleHHs], TPOBOANTH PAcYEThl U OLIEHUBAThH PEAIbHOCTH MOJYYEHHOTO 3HAUCHHS
(u3MYECKOI BEINYNHBI,

penraTth KadeCTBCHHBIC 3a/la4d: BBICTPAWBATh JIOTHUECKH HETPOTHBOPEUMBYIO LEMOYKY PACCYKACHHH C
OTIOpO¥ Ha N3YUCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PU3UIECKHE SBICHHUS;

UCIIOJNIb30BaTh MU PEIICHUH YYEOHBIX 3a7ad COBPEMEHHbIC MH(OpMAaLMOHHBIE TEXHOJIOTHH JJIS TTOWCKa,
CTPYKTYPHUPOBAHNUS, HHTEPIPETAINU U NIPEICTaBICHHS y4eOHO 1 HayYHO-TIOMYJISIPHON MH(pOPMAINH, TOITy4YeHHOH
U3 Pa3INYHBIX HCTOYHUKOB, KPUTHYECKH aHAIN3UPOBATH MOIY9aeMyl0 HHPOPMAIIHIO;

OOBSCHATh NMPUHLOMIBI ACHCTBUS MallWH, NIPUOOPOB M TEXHHYECKUX YCTPOICTB, pa3inyaTh YCIOBHS HX
0€3011acHOTO UCIIOIB30BaHHS B IIOBCEAHEBHO KHU3HU;

NPUBOANTH TIPUMEPHI BKJIaJa POCCHHCKHX M 3apyOeXKHBIX YUYEHBIX-(U3WKOB B pa3BUTHE HAYKH, B
00BSCHEHUE MPOLIECCOB OKPYIKAIOIIET0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHII;

UCIIOJIb30BaTh TEOPETUUECKHE 3HAHUS MO (PU3HMKE B MOBCEIHEBHOM JKHM3HU ISl oOecrieueHus 0e30MacHOCTH
npu o0pameHny ¢ MpudopaMH W TEXHUYECKUMHU yCTPOWCTBAMH, U COXPAHEHHMS 370POBBS U COOIIONEHHS HOPM
9KOJIOTMYECKOTO MOBEJCHNUS B OKPYKaIOIIei cpeze;

paboTate B TpyIIe C BBIIOJHEHHEM pPa3IMYHBIX COLMAIBHBIX pOJieH, IUIaHUPOBaTh pPabOTy TPYIIIBL,
panMoOHAIBHO PACIPENEIIATh OOSM3aHHOCTH M INITAHWPOBATH JIESITENFHOCTh B HECTAHJAPTHBIX CHUTYalUsX, aJeKBaTHO
OLICHMBATh BKJIAJ] KaXXJIOTO M3 yYaCTHUKOB IPYMIIH B PELICHUE PACCMaTPUBAEMON TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHMe pa3aesioB U TeM

KoauuecTBo yacoB

DyekTpoHHbIe (1U(ppoBHIE)

Ne i/ KoHTpobHbIe IpakTnyeckue
MPOrpaMMsbl Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Paznen 1. PUZUKA U METObI HAYUHOTI'O IIO3HAHUS
11 ®du3nKa 1 METOBI HAYYHOTO TTO3HAHHUS 2 Bubmmorexa [IOK
' AL HAY https://m.edsoo.ru/7f41bf72
Utoro mo pazneny 2
Paznen 2. MEXAHUKA
bubaroreka [TOK
21 Kutiematitia > https://m.edsoo.ru/7f41bf72
bubaroreka [TOK
22 Aumaiia ! https://m.edsoo.ru/7f41bf72
2.3 3aKOHBI COXPAHEHUS B MEXaHUKE 6 1 1 Bu6mmorexa [IOK
' P https://m.edsoo.ru/7f41bf72
Hroro mo pasaeny 18
Paznen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIMHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON 9 1 Bubmmorexa [IOK
' TeopHH https://m.edso0o.ru/7f41bf72
bubanorexa [IOK
2 1 1
3 OCHOBBI TepMOTHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbBIE COCTOSIHHS BEIIECTBA. 5 Bubmmorexa IIOK
' Ma30BbIE MEPEXOIbI https://m.edso0o.ru/7f41bf72
Hroro no pazaeny 24
Paznen 4. QJJIEKTPOANHAMHUKA
Bbubaunorexa [JOK
4.1 uekTpocTaTIIKa 10 . https://m.edsoo.ru/7f41bf72
42 IToCTOSIHHBIN dJIeKTpUIeCKui TOK. TOKH B 12 1 1 bubmmoreka ITOK



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

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

HUroro 1o pazaeny 22

PesepBHOe Bpemst 2 1

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68 4 4



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

11 KJIACC

Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne HaunmeHoBaHue pa3aeioB H TeM (mudposrie)
KonTpoabHbie Ipakrnyeckue
n/n MPOrpaMMblI Bcero o0pa3oBaTe/bHBIC
padoThI padoTsI
pecypchl
Paznea 1. DJJIEKTPOANHAMHUKA
11 MaruuTtHoe nose. DIeKTpPOMarHuTHas 11 1 3 Bubmmorexa [IOK
' UHAYKLMSA https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 11
Pazgen 2. KOJIEBAHUSA U BOJITHBI
21 MexaHuuyecKkue U 3JEKTPOMarHUTHBIE 9 1 Bubmmorexa [IOK
' KoJeOaHust https://m.edsoo.ru/7f41c97c
2.2 MexaHHUYECKUE U TEKTPOMATHUTHBIC BOJHEI 5 1 bubamorexa LIOK
' P https://m.edsoo.ru/7f41c97c
Bubnnoreka IJOK
2.3 (0] 10 3
i https://m.edsoo.ru/7f41c97c
Hroro mo paznmery 24

Pazgen 3. OCHOBBI CHHEIIUAJIBHOM TEOPUHA OTHOCUTEJIBHOCTH

31 OCHOBBI CIIEIUANTBHON TEOPHUH 4 1 Bubnmorexa ITOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazueny 4
Pa3zgen 4. KBAHTOBAS ®U3UKA
4.1 371eMEHTBI KBAHTOBOH ONTHKH 6 bubmorexa [IOK
) https://m.edsoo.ru/7f41c97¢c
Bbubnaunoreka [JOK
4.2 4
Crpoerne atoma https://m.edso0.ru/7f41c97¢c
4.3 ATtomHoOE A1po 5 bubmorexa HOK

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

Hroro no pazneny

15

Pazgen 5. 9JIEMEHTBI ACTPOHOMHUU U ACTPOOU3NKHU

51 DJIeMeHTHI aCTPOHOMUH U acTpO(pH3UKH 7 EH6H_HOTeKa LOK
https://m.edso00.ru/7f41c97c
Hroro no pazaeny 7
Paznen 6. OGOBLIAIOILIEE TIOBTOPEHUE
Utoro mo paszeny 4
PesepBHOe Bpems 3
OBIIEE KOJIMYECTBO YACOB I1O [TPOTPAMME 68



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

IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Kosmm4ecTBo yacos DJIeKTPOHHBIE
Ne ara ugposbie
n/n Tema ypoxa Bceero Konrpoanuire Hpakriieckne ﬂsyqeﬂnﬂ :)Iﬁ[()l)al;onaTeanble
padoThI padoThI pecypebi
1 ®usuka — Hayka o npupoje. Hayunsle MeTO bl TO3HAHUS 1
OKpY’KaIOIIero Mupa
5 Ponb n Mecto usuku B popMUPOBaHUH COBPEMEHHOI Hay4YHOU 1
KapTUHBI MUPA, B IPAKTUIECKOHN NeATEIBHOCTH JIOACH
3 MexaHnndeckoe IBIkeHne. OTHOCUTEIBHOCTh MEXaHHIECKOTO 1
nBkeHus. [lepememenne, CKOpOCTh, YCKOPEHHE
PaBHOMEpHOE IIPSMOIMHEHHOE JIBIKCHNE 1
PaBHOyCKOpEHHOE NPSIMOJIMHEIHOE ABHKEHHE 1
CBobonmHOe maieHue. Y CKOPeHHe CBOOOIHOTO MaICHUS 1
7 KpuBonuneiinoe npmwxeHue. [[BimkeHne MaTepHaJIbHON TOUKH 1
M0 OKPY>KHOCTH
8 [puanun otHocuTenbHOCTH [anmies. MHepumanbHble CHCTEMBI 1
otcuerta. [lepBrlii 3akoH HploToHa
9 Macca Ttena. Cuna. [lpuHnun cynepno3uiiy cui. BTopoii 3akoH 1
HeroToHa 111 MaTepuanbHON TOYKU
10 Tpernii 3akoH Hel0TOHA 7151 MaTEepUAIBHBIX TOUEK 1
1 3aKkoH BceMupHoro tsarotenus. Cuna tsxectu. [lepBas 1
KOCMHYECKasl CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec temna 1
13 Cuna tpenus. Koaddunuent tpenus. Cria COpoTHBICHUS MTPH 1
JIBIDKEHUH TeJa B )KUAKOCTH WM Ta3e
[NocrynarensHoe 1 BpamarenbHOE JIBIKEHNE a0COIOTHO
14 TBEPIOTO Tena. MomMeHT cuiibl. [liewo cuiibl. YcioBust 1
paBHOBECHS TBEPAOIO Tela
15 Mmnynsc MaTepuanbHON TOUKH, CUCTEMBI MATEPUAIBHBIX TOUEK. 1

I/IMHyHLC CHJIBL. 3aKOH COXpaHCHUA UMITYJIbCA. PeakTuBHOC




JIBHOKEHHE

Pabota u MOIIHOCTH CHUJIBI. KuneTtnueckas OHEPIrus

16 MaTepuaabHOi Toukn. Teopema 06 N3MEHEHNH KHHETHIECKOMH
SHEepruu
IotennuanpHast s3Heprus. [loTeHIMANBHAS SHEPTHS YIPYTO

17 Je(OPMHUPOBAHHOM TPYKUHEI. [loTeHIMaIbHAS YHEPTHS Telia
BOJIM3U TIOBEPXHOCTH 3eMJIH
[oTeHmnmanpHpIC U HEIOTCHIIHANBHBIE CHIIBI. CBSI3b paObOTHI

18 HETIOTCHIIUAIBHBIX CHJI C I3MEHEHHEM MEXaHUIeCKOH YHEPTUH
CHCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOH SHEPTHH
JlabopatopHas pabota «McciaemoBanue cBI3M pabOTHI CHITEI C

19 W3MEHCHNEM MEXaHUIEeCKOH SHEPTHH Tella Ha IpuMepe
PaCTsHKCHUS PE3HHOBOTO JKI'YTa)

20 Kontponbnas pabora no teme «Kunemaruka. J[nHamuka.
3aKOHBI COXPaHEHUSI B MEXaHUKE)

21 OCHOBHBIE TIOJIOKEHUS MOJIEKYIIIPHO-KTHETHIECKOM TEOPHH.
bpoyHoBckoe nBmxkenue. Auddysus

29 Xapaktep JBUKEHUS U B3aUMOJICHCTBHUS YaCTHII BEIICCTBA.
Monenu cTpoeHUs Ta30B, )KUIKOCTEH U TBEPABIX TEI

23 Macca monekyi. KonnyectBo BenectBa. [loctosiHHas ABoraapo

24 Tennosoe paBHOBecue. Temneparypa u e€ usmepenue. lllkana
temneparyp Lenabcust

25 Wneansrerii raz B MKT. OcHoBHOE ypaBHeHHe MKT
AOcoroTHas TeMIepaTypa Kak Mepa CpeHel KHHeTHIeCKOM

26 SHEPIHHU JABIKCHUS MOJICKYJ. YpaBHeHHEe MeHeneeBa-
Knaneiipona

27 3akon [anbrona. ['a30Bble 3aKOHBI

28 Jlaboparopras pabota «MccnenoBaHue 3aBUCIMOCTH MEXKTY
mapaMeTpaMy COCTOSIHUS Pa3peKeHHOTO ra3a

29 H3onporeccsl B uealbHOM Ta3e U HX rpad)uaeckoe
MpeCTaBICHUE

30 BryTpeHHAS SHEPTHS TEPMOIMHAMUIECKON CHCTEMBI U CTIOCOOBI

e€ namenenus. KonnuecTBo TemnoTsl v pabora. BHyTpeHHss




OHEPrus OAHOATOMHOT'O HACAJIBHOIO Ira3a

31 Bune! Tennonepenaun

32 VY nenbHas TeMI0EMKOCTh BelecTBa. KomnuecTBo TenaoTs! npu
Teronepenade. AnuadaTHbIN Mpolecc

33 IlepBbIii 3aKOH TEPMOJUHAMHUKYU U €T0 IPUMEHEHHE K
u30IpoLeccaM

34 HeobparumocTs mporeccoB B pupoje. Bropoii 3akoH
TEepMOJMHAMUKHI

35 IIpunnun neiicteus u KIIJ[ TernnoBoi MaivHel

36 Hwuxn Kapnro u ero KIT/T

37 Dkonorndeckue IpoOIeMbl TETIIOIHEPTeTHKH

38 O6o6maromuii ypokx «MonekymsipHast hpruznka. OCHOBBI
TEPMOJMHAMUKNY

39 KonrponsHas padorta no teme «MounekymsipHas GHU3HKa.
OCHOBBI TEpMOANHAMUKI

40 [TapooOpazoBanue n KoHIEHCAIMS. VcapeHue U KuIeHne

a1 AGCOmOTHAs ¥ OTHOCHUTEJIbHAS BIAXKHOCTh BO3/yXa.
Hacwimennslit nap
Tsépnoe Teno. Kpucrammmueckne u aMmopgHbIe Tema.

42 AHH30TpOIUs CBOMCTB KpUcTaioB. Kuakue KpUCTabl.
CoBpeMeHHbIE MaTepHaIbl

43 [InaBnenue u KpucTayuIM3anus. Y AeabHas TEIIO0Ta MIaBICHHS.
CyOmmmarnus

44 YpaBHEHUE TEIIOBOTO OanaHca

45 DnexTpuzanus Ten. DeKTpudeckuil 3apsan. Jsa Buga
AIIEKTPUUYECKUX 3apsI0B

46 [TpoBOAHUKH, ANIIEKTPUKH U MOTYIPOBOIHUKH. 3aKOH
COXpaHEHHMs JIEKTPUIECKOTO 3apsiaa

47 Bzanmoneticteue 3apsaoB. 3akoH Kynona. Todeunsrii
SNIEKTPUUYECKHUM 3apsij

48 HanpspxkéunocTs amexTpuyeckoro noist. IIpunimn

CYICPIO3ULNU DIICKTPUICCKUX nojaei. JInauu HaHpS[)KéHHOCTI/I




Pabora cni sanektpocratndeckoro moins. [lorennuan. PasHocTs

49
MOTECHIMAJIOB

50 [IpoBOAHUKY 1 TUAIEKTPUKHU B IEKTPOCTATHIECKOM IIOTIE.
JwanexTpudaeckas IPOHUIAEMOCTh

51 Onexrpoémkocts. Kornercarop

59 DJeKTPOEMKOCTh INIOCKOTO KOHJEHCATOpa. JHEepPIus
3apsDKEHHOTO KOHZIeHCaTopa

53 JlabopatopHas paboTa "V3mMepeHne 3eKTPOEMKOCTH 1
KOHZAeHcaTopa"

ITpyHuMn neicTBys U IPUMEHEHUE KOHIEHCATOPOB,

54 KOMHUPOBAJIBLHOTO arapara, CTpyHHOTO IIPpUHTEpA.
OnexTpocTaTHyeckas 3aluTa. 3a3eMIeHUE 3IeKTPOIIpUOOpPOB
DJIeKTPUYECKUH TOK, YCIIOBUS €ro CyIIeCTBOBAHHUSI.

55 ITocrosuusi ToK. Cua Toka. Hanpsoxenue. ConpoTHBIEHHE.
3axoH OMa a7t y4acTKa Leru
[ocnenoBarensHOE, NapauebHOE, CMEIIAHHOE COSANHEHNE

56 npoBOTHUKOB. JlJabopaTopHas pabora «/3ydeHue cMEIIaHHOTO 0.5
COEIMHEHUSI PE3UCTOPOBY»

57 PaboTa 1 MOIIHOCTD ANEKTPUUYECKOTO TOKA. 3aKoH JIKoyIsi-
Jlenma
3axon OMa a7t TOJTHOM (3aMKHYTOM) 3MEKTPHYECKOHN IIeTH.

58 KopoTtkoe 3ambikanue. JlaboparopHas padota «M3mepenne 31C 0.5
MCTOYHMKA TOKA U €r0 BHYTPEHHETO CONPOTHBIICHUS
DJeKTpOHHAsI TPOBOANMOCTD TBEPBIX METAIIIOB. 3aBUCHMOCTh

59 COIPOTHUBJICHHSI METAJUIOB OT TEMIIEPATYPBHI.
CBepXIpoBOIUMOCTD

60 DJeKTpUu4ecKuii TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX IIY4YKOB
[onynpoBoOIHUKH, UX COOCTBEHHAS U IIPUMECHAS

61 npoBoauMocTh. CBoiicTBa p—N-niepexoaa.
[MomynpoBoTHUKOBBIE TPUOOPEI

62 ONeKTpUYecKui TOK B PaCTBOPAX U paciulaBax 3JIEKTPOIUTOB.
DNIEKTPOTUTHYECKAS TUCCOLUAITUS. DIEKTPOIIN3

63 DekTpudecKuil TOK B razax. CaMOCTOATCIbHBIN 1




HECaMOCTOSITENbHBIN pa3psaa. Monnus. [1nazma

OnekTpudeckue TpuOOps! U YCTPOHCTBA M UX NMPAKTUUECKOE

o4 npuMmeHeHue. [IpaBuia TeXHUKH 0€30TacHOCTH !
65 O6006maromuii ypok «JIeKTPOIHHAMUKA 1
66 KonTtponsHas pabora o teme «Inekrpoctatuka. [locToSHHBII 1
JNEKTPUUECKUN TOK. TOKH B pa3sIM4YHBIX Cpenax»
67 PeseprubIit ypok. KonTponsHas padora o Teme 1
"OnekrponuHamuka"
68 PeseprabIit ypok. O6o0matommii ypok mo temam 10 ximacca 1
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68




11 KJIACC

Ne
n/n

Tema ypoka

IlocTostHHBIE MarHUTHI U UX B3auMojeiicTBue. MarHuTHoe
noJsie. BeKTop MarHuTHOM UHIYKUUU. JINHUM MarHUuTHOM
HHAYKIUH

MarHuTHOe IoJie MPOBOAHUKA ¢ ToOKOM. OmBIT DpcTeaa.
B3aumoneicTBue NPOBOJHUKOB C TOKOM

KoanuecTBo yacoB

Bcero

KourtpoabHbie
padoThI

IIpakTnuyeckue
padoThI

Jara
HM3Y4YeHUsI

DJIeKTPOHHBIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcsl

JlaboparopHas pabora «/3yueHne MarHUTHOTO TOJIS KaTyIIKH
C TOKOM»

JlelicTBMEe MarHUTHOTO MO Ha MPOBOAHUK ¢ TokoM. Cuiia
Awmmnepa. JlabopatopHnas padora «VccnenoBanue neicTBus
ITOCTOSTHHOTO MarHUTa Ha PaMKy C TOKOM»

JleificTBHEe MATHUTHOT'O TOJISI HA IBHIKYIIYIOCS 3aPSKEHHYIO
yactuiy. Cuna Jlopenma. Pabora cunet Jlopenna

DnekTpoMarHuTHast HHAYKIHU. [I0TOK BeKTOpa MarHUTHOM
uaaykuun. DJ1C nHayKuuy. 3aK0H 3JI€KTPOMarHuTHOM
naaykun Oapanes

JlaGoparopnas pabota «VccnenoBaHue siBICHUS
3JIEKTPOMArHUTHOW UHYKITUI

WNunyxtuBHOCTE. SIBNeHue camounaykuuu. 3C

CaMOVMHAYKIIHH. 9Hepr1/m MAaravMTHOT'O ITOJIA KaTYIIKHU C TOKOM.

DNEeKTPOMAarHuTHOE TOJIe

10

Texauueckue YCTpOf/'ICTBa 1 UX [IPUMCHCHUEC: TIOCTOSTHHBIC
MAarHuThbl, 3JICKTPOMAIrHUTHI, DJICKTPOABUTATEIIb, YCKOPUTEIN
QJIEMCHTAPHBIX YaCTHUL, MTHAYKIUOHHAs MeYb

O6o0maromuii ypok «MarHuTHOe 1oJje. DIeKTpPOMarHUTHAS
WHIYKIHS

11

KOHTpOJ'II)HaSI pa60Ta 1o TeMe «MarHuTHOE IMoJIe.
9HeKTpOMaFHI/ITHa§I HUHAYKOUSD




12

CBobOoaHbIC MeXaHUUECKHe KojeOanus. 'apMoHnYIecKe
KoyieOaHus. Y paBHCHUE TapMOHUYCCKHUX KOJICOaHMIA.
IIpeBpaienue snepruu

13

14

15

JlabopaTopnas pabota «VccaenoBanne 3aBUCHMOCTH TIEPHOIA
MaJIbIX KoJieOaHui rpy3a Ha HUTH OT JUTMHBI HUTH U MacCHI
rpy3a»

KoneGatenbHbiit KOHTYp. CBOOOJHBIE AIIEKTPOMAarHUTHbIE
KoJieOaHHMs B MCAITBLHOM KOJIeOAaTeTbHOM KOHTYpEe. AHAJIOTHS
MEXTy MEXaHUUECKUMH U 3JICKTPOMATHUTHBIMHU KOJIeOaHUAMU
®opmyna Tomcona. 3aKOH COXpaHEHUs YHEPTUH B UJICATBHOM
KoJieOaTeIbHOM KOHTYpE

16

17

18

IMpencraBnenune o 3aTyxaromux KojaeOaHusX. BoHyKneHHbIE
MexaHn4eckue koneOanus. PesonaHc. BeiHyXIeHHbBIE
JJIEKTPOMAarHUTHBIE KOJICOAHNS

IlepemennsIit Tok. CUHYCOHIANbHBIA IEPEMEHHBIN TOK.
MOIIHOCTh IEPEMEHHOTO TOKa. AMIIUTYHOE U IEHCTBYIOIIEE
3HAUEHHE CHIIBI TOKA W HATIPSKECHUS

Tpanchopmarop. IIponsBoacTso, nepeaaya u norpedieHue
3JIEKTPUYECKOM S3HEPTrUuu

19

YCT‘pOﬁCTBO 1 MPAKTUICCKOC NPUMCHCHHUE DJICKTPHUICCKOT O
3BOHKA, F€HEPATOPAa NEPEMCHHOI'O TOKA, JIMHUN
QJICKTpoIepeaal

20

21

DKOJIOTHYECKHE PUCKH TIPU IIPOU3BOCTBE DJIEKTPOIHEPTHH.
KynbTypa ncnonbp30BaHus 3JI€KTPOIHEPTHH B IOBCEAHEBHON
KU3HU

MexaHI4YeCKHe BOJIHBI, YCIOBUS pactpocTpaneHus. Ilepuos.
CKOpOCTb pacipoCTpaHEeHHUs U AUHA BONMHEL. [lonepednsie n
MIPOAOIBHBIC BOTHBI

22

3Byk. CkopocTh 3ByKa. 'poMKOCTb 3ByKa. BricoTa ToHa.
TemOp 3ByKa

23

DJeKTpOMarHuTHEIE BOJIHBL, UX CBOHCTBA U cKopocTs. LlIkama
3JIEKTPOMAarHUTHBIX BOJH

24

HpI/IHHI/IHLI PaguoCBiA3U U TCIICBUACHUS. PasBurne CpCACTB




cBs13u. Pagnonokamus

25 Konrponbnas pabora «KonebaHus u BOJHBD)

26 [IpsiMonnHEWHOE pacipocTpaHEHUE CBETA B OTHOPOIHOM
cpene. Toyeunslii ncToYHUK cBeTa. JIyd cBera

97 OTtpaxeHne cBeTa. 3aKOHBI OTpaXkeHHs cBeTa. [locTpoeHne
n300pakeHUH B IUIOCKOM 3epKajie

28 [Ipenomnenue ceeta. [lonHoe BHyTpeHHEE OTpaXKEHHE.
[TpenenbHBII yToJ MOTHOTO BHYTPEHHETO OTPAXKCHUS

29 JlabopaTopnas pabota «/3MepeHue moka3aTes MpeIoMICHUS
CTeKJIa»

30 JIumssl. [Toctpoenne nzobpakenwnii B tna3e. Popmyrna TOHKOM
JIMH3BL. Y BeTMYEHHE JINH3BI

31 JlabopaTopHnas pabota «McciaemoBanue CBOMCTB H300paKeHUI
B JINH3aX»

39 Hucnepcus csera. CoxkHBIH cocTaB 6ernoro cera. L[ger.
JlaGoparopnas pabota «HabnroneHue aucrepcuu cBeTa»

33 Wnreppepenuns ceera. Judpaxuns ceera. ndpakinponnas
pemérka

34 [NomepeunocTts cBeToBBIX BouH. [Tonspuzarust cBeta

35 OnTHyeckue MpUOOPHI H YCTPOHCTBA U YCIOBHUS HX
0e301acHOro NPUMEHEHUS

36 I'paHUIIBI MPUMEHUMOCTH KJIACCHYECKOH MEXaHHKH.
[MocTynaTel cennanbHOM TEOPUH OTHOCHTENEHOCTH

37 OTHOCHTEIBHOCTh OJIHOBPEMEHHOCTH. 3aMe/JICHUE BPEMEHH U
COKpaIeHUE JJTHHBI

38 DHeprus U UMIYJIbC PESITUBUCTCKOM YacTHIbl. CBSA3b MacCHI C
BHQPFHGﬁ 1 UMITYJIbCOM. 9HepFI/IH ITIOKOA

39 Kontponbnas padora «Ontruka. OCHOBBI CHIEIUATEHOW TEOPHU
OTHOCHTEJIEHOCTH

40 ®otonsl. ®opmyna [Tnanka. JHeprust 1 UMITYIIbLC POTOHA

a1 OtkpeiTHe U uccneaoBanne potoddpdexra. OnbiThr A. T,

CroneroBa




3akonsI poTtodddexra. YpaBHeHHe DUHIITEHHA IIIs

42 ¢doroaddekra. «Kpachas rpanuna» poro3rdpdexra

43 Hanenune cBeta. OnbiTel I1. H. JIe6eaera. Xumuueckoe
JEeUCTBUE CBETa

m TexHuueckue ycTpoHCTBa U IPAKTUUECKOE MPUMEHEHNUE:!
(doTo3eMeHT, HOTOAATUHK, COTHEUHAS OaTapes, CBETOIUOT

45 Pemenue 3anad no Teme «OJIE€MEHTHI KBAHTOBON ONTHKM»

6 Monens atoma Tomcona. OmeiTer Pezepdopna mo paccesauro
a-vyactuil. [lnanerapHas Mozxens aroma

47 [ocrynater bopa

48 Wznyuenune u norioieHrne GOTOHOB NpH Mepexojie aToma ¢
OJIHOTO YPOBHsI DHEPIUU Ha Ipyrod. Buasl criekrpos
BonnoBble cBolicTBa yactull. Bonnel ne bpois.

49 Kopnyckynsipao-BonHoBo# Ayanu3M. CHOHTaHHOE U
BBIHY)KJICHHOE H3JTydeHHE

50 OTkpsiTHE paanoakTuBHOCTH. OnbITH Pesepdopaa mo
OTIPEJIETICHUIO COCTAaBa PAJANOAKTUBHOTO M3ITydECHUS

51 CaoiicTBa anbda-, 6era-, raMMa-u3nyucHus. BiusHue
PaZNOAaKTHBHOCTH HA )KUBBIE OPTaHU3MBI
OTKpEITHE IPOTOHA U HeWTpoHA. M30TomEL. Anb(a-pacnan.

52 DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacmay. ['amma-
U3ITyYeHHE
OHeprus CBA3M HYKJIOHOB B A1pe. SAepHble peakiuy.

53 SnepHslit peaktop. [IpobiaeMsl, IepCHEKTUBBI, SKOJIOTMIECKUE
ACHEKTBHI sIIEPHON YHEPTEeTUKU
OnemenTapHble YacTUIbl. OTKPBITHE TO3UTPOHA. MeTOoabI

54 HAOJIIOICHUS M PETHCTPALINH dJIEMEHTAPHBIX YacTull. Kpyribrii
cron «PyHaaMeHTalbHbIe B3auMO/ieicTBUs. ENUHCTBO
(U3MYECKOM KapTHHBI MUPa»
Ortansl pa3BuTHI acTpoHOMHH. [IpuKinagHoe u

55 MHPOBO33PEHUECKOE 3HAYEHUE aCTPOHOMUU. Bu 3BE31HOTO

Heba. Co3Be3aus, spKue 3BE3/IbI, TUIAHETHI, UX BHIUMOE
nexenne. CojlHeYHas cucTeMa




Comnre. ConHedHast akTHBHOCTB. Mctounnk sHeprun CoiHIa

56 R 1
U 3BE3]
3BE3/1bI, UX OCHOBHEIC XapaKTEPUCTHKH. 3BE3IBI TTIAaBHON

57 [I0CJIEI0BATENBHOCTU. BHYyTpeHHEe cTpoeHue 3BE3 . 1
CoBpeMeHHbIE IPEICTABICHIUS O MPOUCXOXKACHUN W SBOJTIOIIIN
CoiHia u 3837
Mneunstii ITyts — nHama INanaxTtuka. IlonoxkeHue U ABUXKEHHE

58 Comnnna B I'anaxktuke. I'anaktuku. UEpHBIE IBIPHI B sIpax 1
raJaKkTHUK

59 Bcenennas. Paszoeranue ranaktuk. Teopus bonbmoro B3psia. 1
PenukroBoe m3nydyenue. MerarajnakTuka

60 Hepenienubie po01eMbl aCTPOHOMHUH 1

61 KonrponbHas padora «I1eMEHTHI ACTPOHOMHUH 1 1
aCTPOPHU3UKI»
Oo6o0wmaromuii ypok. Posib ¢pusnkn 1 actpoHOMUY B

62 9KOHOMMYECKOH, TEXHOJIOTHUECKOM, COIHANBHON M STHYECKOM 1
cepax IesITeNbHOCTH YelIOBeKa

63 O6o6maromuit ypok. Poxp n Mmecto GHU3MKH M aCTPOHOMUH B 1
COBPEMEHHOI Hay4YHOIl KapTHHE MHpPa

64 O6o6maromuit ypok. Poip dusmdeckoit Teopun B 1
(OopMHPOBaHUM NPE/ICTABICHUH O QU3MUECKON KapTHHE MHpPa
O6o0wmaromuii ypok. Mecro (pusnyeckoit KapTHHBI MUpa B

65 o011IeM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MpeJCTaBICHUN O IPUPOIe

66 PesepBHblil ypok. MarHuTHoe nose. DIeKTpOMarHUTHast 1
WHTyKIUS

67 PeseprHsblil ypok. Ontika. OCHOBBI CIIEIMATIBHON TEOpHH 1
OTHOCHTEJIEHOCTH

68 Pesepnsrit ypok. KBanroBas ¢pu3nka. DeMeHTH aCTPOHOMHH U 1
actpomsukn

OBIIEE KOJIMYECTBO YACOB I10 [IPOI'PAMME 68







