MHUHUCTEPCTBO INPOCBENIEHUS POCCUMCKOM ®E/IEPAIINN
MunucrepcTBo 00pa3oBaHus U Hayku Y IMypTCcKoil Pecniybnuku
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IHNOACHHUTEJIBHAS 3AIINCKA

[Tporpamma 1o ¢gusuke 0a30BOro ypoBHs Ha YpOBHE CpeiHero o01uero odpa3zoBaHus
pa3paboTaHa Ha OCHOBE MOJIOKEHWIT M TpeboBaHMH K pe3yjabTaraM OCBOSHHS OCHOBHOM
oOpazoBatensHOH mporpaMMel, mpeactraeieHHbix B PI'OC COO, a Takke ¢ y4éTom
(denepanbHOil paboueil mporpaMMbl BOCIIMTAHMS W KOHLENLMU [PENOJaBaHUs y4yeOHOro
npeamera  «@Pusuka» B oOpazoBarelbHbIX opranuszanusx Poccuiickoit  ®enepauum,
peann3yolHX 0CHOBHbIE 00pa3oBaTeIbHbIE TPOIPAMMBbI.

Copgepxanue mporpaMMsl 1o (pu3uKe HampaBieHO Ha (POpMHpPOBAHHE ECTECTBEHHO-
Hay4HOH KapTHHBI MUpa oOydatommuxces 10—11 kinaccoB npu o0ydenun ux pusmke Ha 6a30BOM
ypOBHE Ha OCHOBE CHCTEMHO-AEATeIbHOCTHOTO mojaxona. IIporpamma mno ¢dusuke
cootBercTByeT TpeboBanusM PI'OC COO K MIaHUPYEMBIM JTHYHOCTHBIM, MPEIMETHBIM H
METanpeIMETHBIM pe3yJibTaTaM 00y4YeHHs, a TaKKe YUYUTBIBAeT HEOOXOJAUMOCTh Pealn3aluu
MEKIPEIMETHBIX CBsI3eH (DU3UKU C €CTECTBEHHO-HAYYHBbIMH y4eOHbIMM npeiameramu. B Heil
OTIPEIEIIAIOTCS. OCHOBHBIE LIENIU U3y4eHHs (PU3MKH HA YPOBHE cpejiHero odiero odpazoBanus,
TUIAHUPYEMBIC PE3ylbTaThl OCBOCHHMS Kypca (M3MKM: JTHMYHOCTHBIC, MeETamnpeJIMETHbIC,
npeaMeTHble (Ha 6a30BOM ypOBHE).

[Mporpamma 1o dhu3MKe BKIKOYALCT:

® [UIAHUPYEMBbIE pe3yJIbTaThl OCBOSHUs Kypca (pu3uku Ha 6a30BOM YPOBHE, B TOM YHCIIE

NpEeIMETHBIC Pe3yIbTaThl M0 rojiaM 00yUCHHS;

e cozepikaHue yueOHoro npeamera «Pusnuka» mo rogam oOydeHuUs.

dus3nka Kak Hayka o HamOosee oOMIMX 3aKOHAaX MPUPOJBI, BBICTYNAs B KauecTBe
yuyeOHOro mpejiMeTa B IIKOJE, BHOCHT CYIIECTBEHHBIH BKJIag B CHCTEMY 3HaHHH 00
okpyxaromeM mupe. llkonbHbiil Kype (U3HMKH — CHCTEMOOOpa3yIOUIHi 178 €CTECTBECHHO-
HaY4YHbIX Y4eOHBIX IIPEIMETOB, MTOCKOJIbKY (DM3MYECKUE 3aKOHBI JIEKAT B OCHOBE IIPOLIECCOB U
ABJICHUH, H3yYyaeMbIX XHUMHEH, Ouonorued, ¢u3nyecko reorpadgueil M acTpOHOMHEH.
Mcnonb30BaHNEe M aKTUBHOE NPHUMEHEHHE (M3MYCCKMX 3HAHUI OMpejaenseT Xapakrep u
pa3BUTHE Pa3HOOOPA3HBIX TEXHOJIOTHH B c()epe IHEPTETHKH, TPAHCIIOPTA, OCBOCHHS KOCMOCA,
HOJy4YeHHUs] HOBBIX MATEpHUANIOB C 3aJlaHHbIMU cBOMcTBamu u npyrux. M3yusenuwe Qusuku
BHOCHUT OCHOBHOH BKJIAJ B (OpPMHUpPOBAHHE €CTECTBEHHO-HAYYHOH KapTHHBI MHUpa
oOyvarommxcs, B (OPMHPOBAHHE YMCHHMH TPHUMCHATh HAy4YHBII METOJ TO3HAHUA TpH
BBITTOJIHCHUH UMM Y4EOHBIX UCCIICI0BaHMIA.

B ocHOBY Kypca (hHU3MKH JIUI yPOBHS CPeIHEro 00111ero 00pa3oBaHus MOJI0KEH Pl HACH,
KOTOPBIE MOKHO PACCMAaTPUBATh KaK IPUHIIUITBI €TI0 TIOCTPOSHUSI.

Hoes yerocmnocmu. B cOOTBETCTBUM C HEHM KypC SIBIAETCS JOTMYECKH 3aBEPLIEHHBIM,
OH COJICPKUT MaTepHall U3 BCEX pa3AenoB (pU3UKH, BKIIOUAET KaK BOIPOCH! KTACCHUECKOH, Tak
U COBPEMEHHOI (hU3UKH.

Hoesn cenepanuszayuu. B cOOTBETCTBUH ¢ Hell marepuall Kypca (HU3UKH O0BEIHHEH
BOKPYT (pU3MUECKUX TeopHii. Beaymum B Kypce sBasieTcss GOpMHUpOBaHUE MPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaTCPHH, BEIICCTBE U TIOJIC.

Hoes  eymanumapuzayuu. EE  peanuzaumsi  npeanosara€T — UCMNOJb30BaHHUE
I'YMaHATAPHOTO TOTeHLHaNa (GU3NYECKOM HAYKH, OCMBICICHHUE CBSI3M Pa3BUTH (DU3UKU C
pa3BUTHEM OOIECTBA, @ TAKAKe C MUPOBO33PEHYECKUMH, HPABCTBEHHBIMH M 3KOJTOTHYECKHUMHU
npobieMamu.

Hoes npuxnaououi unanpasrennocmu. Kypc G(uU3MKU npeanonaraer 3HAKOMCTBO C
IMIUPOKUM KPYIOM TEXHMYECKUX M TEXHOJIOIMYECKHX MPUIIOKEHUI H3YyYCHHBIX TEOPHH U
3aKOHOB.

Hoes skonoeuzayuu peanusyercs IMOCPEACTBOM BBEACHHUS DJIEMEHTOB COJEpIKaHUS,
HOCBSIIEHHBIX IKOJOTUYECKUM MPo0IeMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHbl C Pa3BUTHEM
TEXHUKH A TEXHOJIOTHH, a TaKkKe 00CyKIeHUs MPoOIeM pallMOHaIbLHOT0 IPUPO/I0TIOIBL30BaAHUS
M 9KOJIOTHYECKOH 0€30TacHOCTH.

CrepkHEBBIMH dJIEMEHTAMU Kypca (DM3UKH Ha ypOBHE cpejHero obuiero oOpa3oBaHus
ABISIFOTCS (pusndeckue Teopuu ((GopMuUpOBaHHME TMPEACTABICHUI O CTPYKTYpE HMOCTPOSHMUs



(du3nueckoil TeopuH, ponu (HyHIAMCHTANBHBIX 3aKOHOB W TPHUHIMIIOB B COBPEMEHHBIX
IPEACTABICHUAX O IPUPOJIE, IPAHULIAX TPUMEHUMOCTH TEOPUH, /U1 OIMUCAHUS €CTECTBEHHO-
HAYYHbBIX SBJICHUNA U MPOLIECCOB).
CucTeMHO-IeATeTILHOCTHBIN MOAX0 B Kypce (PM3MKHM peanu3yercst Mpekie BCero 3a
cuéT OpraHu3alyHy YKCIICPUMEHTAIBHON JIeATeIbHOCTH oOyuatonuxcs. s 6a30Boro ypoBHs
Kypca (U3MKH — OTO UCHOJB30BAHUE CHCTEMBl (DPOHTANBHBIX KPAaTKOBPEMEHHBIX
IKCIIEPUMEHTOB U JIAOOPATOPHBIX padoT, KOTOpbIE B Mporpamme 1o Gusrke 0ObeIUHEHbI B
OOIIMIl CNHMCOK YYEHHMYECKHUX TMpaKTHUECKUX paboT. BbljerneHne B yKa3aHHOM IepeyHe
nabopaTopHbIX paboT, MPOBOJAUMBIX JUISi KOHTPOJIS M OLIEHKH, OCYIIECTBIACTCA Y4aCTHUKaAMH
00pa30BaTeLHOrO MPoLEecca UCXOS U3 0COOEHHOCTEH IIIAaHUPOBAHUS ¥ OCHALIIEHHS KaOuHeTa
¢usuku. Ilpu sTtoM obecriednBaeTcs OBJajJeHHE OOYYAIOUIMMUCH YMEHHUSMH TPOBOINTH
KOCBEHHBIC M3MEpPEHHS, UCCIICI0BAaHUS 3aBUCUMOCTEH (DU3MYECKHX BEIWYMH M TOCTAHOBKY
OTIBITOB I10 IIPOBEPKE MPEIIOKEHHBIX THIIOTE3.
Bosbiioe BHUMaHue yensercst penieHHIo pacu€THBIX U Ka4yeCTBEeHHbIX 3a1a4. [Ipu aTom
IJI pacuéTHBIX 3aja4 TNPUOPUTETOM SBIAIOTCS 3aJauyd C SIBHO 3aJaHHON (usnmueckoi
MOJICITBIO, TMO3BOJIAOIINE TPUMEHATh U3YYCHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KakK M3 OJIHOTO
paszzena Kypca, Tak M MHTETPUPYS 3HAHUS W3 pa3HBIX pa3aenos. [[ns kauecTBEHHBIX 3ajad4
OPUOPUTETOM SIBJISIFOTCS 3ajaHusi Ha OOBsICHEHHE TMpOTeKaHUs (U3UYECKUX SBICHUH U
MPOIIECCOB B OKPY/KAIOIIEH ®HU3HH, TpeOyromue Bbidopa pusrueckoil MOAENnn Ui CUTyalluu
MNPaKTHKO-OPUEHTHPOBAHHOTO XapakTepa.
B coorBerctBun ¢ tpebosanusmu PI'OC COO x MaTepuanbHO-TEXHUYECKOMY
obecrieyeHU0 y4eOHOro mnpoiiecca 0a30Bblii YpOBEHb Kypca (DU3MKU HA YPOBHE CPEIHErO
obmiero odpa3zoBaHus JIOJKEH MU3y4aThCsi B YCJIOBHMAX MPEJIMETHOrO KabuHeTa (GU3UKN WIH B
YCIOBHUSX WHTETPUPOBAHHOIO KaOMHETa NPEJAMETOB €CTECTBCHHO-HAyyHOro IuKia. B
kabuHere (U3MKM JOKHO ObITh HeoOXxoaumoe nabopaTtopHoe o00OpyaoBaHME JUls
BBIMOJIHEHUS YKA3aHHLIX B IporpaMMe 1o (pU3MKe yYEHHYECKUX IPAKTUYEeCKUX paboT u
JEMOHCTPALIMOHHOE 000PYA0BaAHHUE.
JleMoHCTpanMoHHOe 000pynoBaHHe (OPMHPYETCSs B COOTBETCTBHUH C TMPHUHIMIIOM
MHHHUMAaJBHOH JOCTAaTOYHOCTH ¥ 00ECIIEUNBAET MOCTAHOBKY MEPEUHCICHHBIX B TIPOrPaMME 110
(bu3MKe KIIOYEBBIX JEMOHCTPALIMM /IS MUCCIECI0BAaHUS M3Y4aeMbIX SIBJICHUH M MPOLECCOB,
IMIMPHYECKUX U (PYHIAMEHTAJIbHBIX 3aKOHOB, X TEXHHYECKUX NPUMEHECHMIA.
JIaboparopHoe 060pya0BaHUE A YUEHHUUECKUX MpaKkTHUeCKuX pabot popmupyercs B
BUJIC TEMATUYECKUX KOMILICKTOB M O0ECIEUYMBACTCS B Pacdy€ére OJHOTO KOMIUIEKTA Ha JBYX
oOyyarommxcs. TeMaTHyeckue KOMIUIEKTbI JIaDOpaTOpHOro 00OpYIOBaHMUS [10JKHBI ObITh
MOCTPOEHBI Ha KOMIUIEKCHOM HCIOJb30BaHUU aHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CHCTEM B BUE HUPPOBBIX TaOOPATOPHIA.
OCHOBHBIMH TENISIMHU M3Y4YeHHUsT (PU3UKH B 0011eM 00pa30BaHUHU SBISAOTCS:
e (opmupoBaHue MHTEpeca M CTPeMIIEHUS OOYHAIOIIUXCS K HAYYHOMY H3YUEHUIO
NPUPOIBI, Pa3BUTHE UX HUHTEIUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEI;

® pa3BUTHE TMPEACTABJICHUI O HAYYHOM METOJAE IMO3HaHud H (OPMHPOBAHKE
UCCIIEI0BATENLCKOIO OTHOILIEHUS K OKPYIKAIOIIUM SIBICHUSAM;

e (dopMupoBaHHE HAay4yHOIO MHPOBO33PEHMUsI KaK pe3ylibTaTa H3Y4EHUs OCHOB
CTPOCHHS MaTepuu U (PyHAaAMEHTAIbHBIX 3aKOHOB (DH3UKH;

e (opMupoBaHuE YMEHHI O0BICHATD SBJICHUS C UCIIOJIb30BaHUEM (DU3UYECKUX 3HAHUN
Y HAYYHBIX 10Ka3aTeIbCTB;

e (opMupoBaHHE NPeACTaBICHUI O POJIM (DU3UKH IS Pa3BUTHSA IPYTHX €CTECTBEHHBIX
HAaYK, TEXHUKH U TEXHOJIOIHii.

JocTikenue 3TUX 1eneil odecrieunBaeTcs pelieHneM CIEIYIOUMX 3a/1a4 B rporecce
M3y4YCHHA Kypca ()M3MKH Ha YPOBHE CPEAHEro o01ero oopa3oBaHms:

® 1puoOpeTeHnEe CUCTEMbI 3HAHUH 00 00X DU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOPUsX, BKJIIOYAsh MEXaHHKY, MOJEKYISpHYI0 (QU3HMKY, 3JICKTPOAMHAMUKY,
KBaHTOBYIO (DPM3UKY M 2JICMCHTHI aCTPOPH3NKH;



e (opmupoBaHuC YMCHMI NPHUMEHATH TECOPECTHUYCCKUEC 3HAHMS U1 OOBSICHCHMA
(buzvyecKkux SIBJICHUU B IMPUPOAE W JUIS TNPUHATUS TMPAKTUYECKUX pELIeHUN B
TIOBCE/IHEBHOM JKHU3HH;

® OCBOCHHME CIOCOOOB pEHICHHS PasIWYHBIX 33734 C SBHO 3aJaHHON (u3ndeckoi
MOJIEJIbIO, 3ajla4, I0JPa3yMEeBAIOIIUX CaMOCTOSATENbHOE co3/aHue (QU3nYecKou
MOJIEJIH, aZIeKBaTHOM YCIIOBUSAM 3aJ1a4H;

e TOHMMaHHe (U3UYECKUX OCHOB M NMPHHIIMIIOB JACHCTBUSI TEXHUYECKUX YCTPOHCTB H
TEXHOJIOIMHYECKUX TPOLIECCOB, UX BIUSHUS HA OKPYKAIOUIYIO CPe/ly;

e OBIIAJICHUE METOAAMU CAMOCTOATEIBHOIO IIIAHUPOBAHUS U TTPOBEACHUS (PU3HUSCKHX
OKCHEPUMEHTOB, AaHalIM3a M  MUHTEpHpeTauuu HUHOOPMALHM,  ONPEAC/ICHUsS
JAOCTOBEPHOCTH MOJIYYEHHOT'O Pe3y/ibTara;

® CO3JjaHMe YCIIOBMH JUIsl Pa3BUTUA YMEHMI [POEKTHO-MCCIIEI0BATEIbCKOM,
TBOp‘ICCKOﬁ NESATCIBHOCTH.

Ha uzyuyenue ¢usuxu (0a30Bblil ypOBEHb) HA YPOBHE CpelHEro oouiero odpa3zoBaHus
orBoauTcs 136 gacos: B 10 kimacce — 68 vacoB (2 yaca B Henenmo), B 11 kimacce — 68 gacoB (2
yaca B HEJIEI0).

[Ipennaraemelii B mporpamMMe 1o (usuke nepedeHb 1aOOPAaTOPHBIX M MPAKTHYECKHX
paboT sBIsieTcsl PEeKOMEHJOBAHHBIM, YUYUTEJNb [ejlaeT BbIOOD MNpoBeAeHHs J1abOpaTOPHBIX
paboT M ONBITOB € YYETOM MHIAMBHYaJIbHBIX 0COOEHHOCTEH 00yUaromxcs.

COJAEPKAHHUE OBYUYEHMUS
10 KVIACC

Pa3zpen 1. ®u3uka 1 MeTOAbI HAYYHOIO NO3HAHUS
®uszuka — Hayka o npupoje. Hayunble MeTO/Ibl NO3HAHUS OKpYXkKalolero mupa. Posb
SKCIIEPUMEHTA U TEOPHHU B IMPOLIECCE NMO3HAHUS IPUPOIbl. DKCIIEPUMEHT B (PH3HKE.
MogenupoBanue U3NYECKUX ABICHHI U npoieccoB. Hayunslie runoressl. Gusnveckne
3aKOHBI U TeopuH. [ paHHIIBI TPUMEHUMOCTH (pU3HUECKUX 3aKOHOB. [IpuHIMI cOOTBETCTBHS.
Poas u mecto pusuku B HopMUpOBAHMM COBPEMEHHOW HAYYHOW KapTUHbI MUpA, B
NPaKTHYECKO J1eATeIbHOCTH JIIOJICH.
Lemoncmpayuu
AHAIOroBbIE U IU(PPOBBLIE U3MEPUTEIILHBIEC TPUOOPHI, KOMITLIOTEPHBIE TATYUKH.

Pazpen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe nBukeHue. OTHOCHUTENBHOCTh MeXaHM4YECKOro JaBmkeHus. Cucrema
orcu€ra. Tpaekropus.

Ilepemerienne, CKOpocTh (CpeiHAs CKOPOCTh, MIHOBEHHasl CKOPOCTh) M YCKOpEHME
MaTepUaIbHOI TOUKH, X MPOEKIUH Ha OCH CHCTEMBI KoopauHaT. CIo)KeHHe MepeMEIeHHI 1
CJI03KEHUE CKOPOCTEH.

PaBHOMepHOE U PaBHOYCKOPEHHOE NpsAMOIHHelHoe ABiKeHne. ['paduky 3aBUCUMOCTH
KOOPJMHAT, CKOPOCTH, YCKOPEHHSI, YTH U TIEPEMELCHUS] MaTepHaIbHOM TOYKH OT BPEMEHH.

CeoboaHoe najseHue. YckopeHne cBo00HOro najieHus.

Kpusonuueitnoe nsuxenue. J[BH)KEHHE MaTepHalbHOM TOYKM 10 OKPYKHOCTH C
MOCTOSIHHOW 110 MOJYJIK CKOPOCTbIO. YTJIOBasi CKOPOCThb, JIMHEHHas ckopoctb. Ilepuon u
yactoTa obpaieHus. [leHTpocTpeMuTeNbHOE YCKOPEHHE.

TexHuueckue yCTpOWCTBA M NPAKTHYECKOE TPUMCHEHHME: CIHJIOMETpP, JIBUKCHUC
CHapPAI0B, LICMHbIC U PEMEHHBIC MEPEIaUH.

Hemoncmpayuu

Mopenb cucTeMbl 0TCUETA, MIUTIOCTPALMS KHHEMAaTHUECKUX XapaKTePUCTHK JBHKEHHS.

[IpeobpaszoBaHue ABUKCHHI C HCTIOJIB30BAaHHEM MPOCTBIX MEXaHH3MOB.



[Tagenune Ten B BO3AYXE U B pa3peKCHHOM MPOCTPAHCTBE.

Habmonenue npuskenus tena, OpoleHHoro noj yriioM K FOpu30HTY U FOPH30HTAIbHO.

H3mepenue yckopeHusi CBOOOHOIO MaleHHs.

HanpagiieHue cKOpoCTH TPH JIBUKEHHH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3yueHne HepaBHOMEPHOI'O IBUKEHHUS C LIEIbIO ONPEAEICHHSI MTHOBEHHOH CKOPOCTH.

HccnenoBanre  COOTHOLIEHHMS — MEXKJy  MYTSMH, [POHIEHHBIMH  TEIOM  3a
MOCJe/I0BaTeNIbHBIE PaBHbIE TMPOMEKYTKH BPEMEHHM NpPH PAaBHOYCKOPEHHOM JIBHJKEHUH C
HayaabHOW CKOPOCTHIO, PaBHOI HYITIO.

N3ydenue ABMKEeHUS IIAPUKA B BSI3KON KUJIKOCTH.

N3yueHue ABMKEHUS Tela, OPOLIEHHOT0 TOPH30HTAIILHO.

Tema 2. Tunamuxa

[Mpunuun oruocurensHoctu l'ammes. Ilepswiit 3axkon Hbrotona. Huepuuanbabie
CUCTEMBI OTCUETA.

Macca Tena. Cuna. IlpuHuun cyneprnosuuuu cuil. Bropoii 3akoH HerooToHa s
MaTepHanbHOH ToukHu. TpeTuii 3akoH HeroTOHA A1 MarepuanbHbIX TOYCK.

3axoH BceMupHoro taroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenue. Bunabl Tpenust (mokos, ckoibxkeHnus, kauenus). Cuna tpenus. Cyxoe TpeHue.
Cuna TpeHus CKONbKEHMA U criia TpeHus nokos. Koapuuuent tperus. Cuna COnpoTHBICHUS
HpYU JIBWKEHUHU TeJIa B KUIAKOCTH WM Tra3e.

[TocrynarensHoe U BpailatenbHOE ABMKEHHE a0COIIOTHO TBEPIOro Tea.

MoMeHT cubl OTHOCHTEIBHO OCH BpamleHus. [lnedo cumibl. YciioBUsS paBHOBECHS
TBEPJOTO TEJIA.

TexHuueckue ycTpoOHCTBA M NPAKTUYECKOE NPHUMEHCHME: IMOALIMITHUKH, JBHKCHUC
MCKYCCTBEHHbIX CITYTHUKOB.

Hemoncmpayuu

SIBNCHUE MHEPLIMM.

CpaBHeHHe Macc, B3aUMOACHCTBYIONIUX Tell.

Bropoii 3akon HeloTona.

H3mepenue cuil.

Crnoxenne cui.

3aBUCHMOCTb CHIIBI YIIPYTOCTH OT JeopMarnuu.

HesecomocTs. Bec Tena npu yckopeHHOM MoabLEME U MaJACHUH.

CpaBHeHUE CHJI TPEHHUS MTOKOSI, KAaYEeHUSI U CKOJIbKEHHSI.

YcnoBusi paBHOBECHs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuut sxcnepumenm, i1abopamopHsie pabomoi

N3yuenune aBukeHus: Opycka 1o HaKJIOHHO# MI0CKOCTH.

HccnenoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOLIUX B MPY)KHHE U PE3HHOBOM
obpaslie, OT uxX aehopMalmH.

MccnenoBanne ycaoBHil paBHOBECHS TBEPAOTO TEJa, HMEIOLIETO OCh BPALICHHUS.

Tema 3. 3akonvt coxpanenus 6 Mexanuxe

Nmnynbe maTepuanbHOM TOYKM (Tena), CUCTEMbl MaTepUalibHbIX TOYeK. UMITybe CHitbl
1 U3MEHEHHE UMMYJbca Tena. 3aKOH COXpaHeHHs UMIyNbca. PeakTHBHOE IBUKEHHE.

PaboTa cunel. MOIIHOCTE CHIIBI.

Kunernueckas sHeprus marepuanbHoi Touku. Teopema 00 M3MEHEHHU KUHETHYECKON
HEPIUH.

[MoreHumanbHas 3Heprus. [loTeHumanbHas >SHEprus ynpyro jaedopMUpOBaHHOI
npy)uHbl. [loTeH1InanbHas 3Heprus Tena BOIN3M MOBEPXHOCTH 3EMIIH.

[Torenumanbubie 1 HenoTeHUuanbHble cuibl. CBA3b pabOTHI HEMOTEHLUAIBHBIX CHII €
M3MEHEHUEM MEXaHMYECKOW SHEpruM CUCTeMbl Tell. 3aKOH COXpaHEHHS MEeXaHUYeCKOH
YHEPIHH.

Yropyrue u Heynpyrue CTOJIKHOBEHHS.



TexHuyeckue yCcTporuCcTBa U MPAKTUYCCKOEC MPUMEHEHHUE: BOJOMET, KONEP, NPYKUHHBIN
MUCTOJIET, ABUIKEHUE PAKET.

Lemoncmpayuu

3aKOH COXpaHEeHUs UMITYJIbCa.

PeakTnBHOE IBHIKEHHE.

[Tepexon noTeHHANBHON YJHEPIHH B KHHETHYECKYIO  0OpaTHO.

Vuenuueckuit sxcnepumenm, iabopamopnvie pabomol

N3yuenure abCOTIOTHO HEYNPYroro yiapa € NMOMOUIbIO JABYX OJIMHAKOBBIX HMTSHBIX
MasTHUKOB.

HccnenoBanue cBa3u paboThl CHIIBI ¢ U3MEHEHUEM MEXAaHWYECKOW JHEpPruM Tejla Ha
IpUMEpPEe PacTsSKEHUs: PE3MHOBOIO JKI'YTa.

Paszgean 3. MogiekyJasipHasi pM3HKa 1 TEPMOAHHAMHKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU meopuul

OCHOBHBIE TIOJOKEHUSI MOJEKYIIPHO-KHHETUYECKOM TEOpPUH U MX OIBITHOE
obocHoBaHue. bpoyHoBckoe nBuxenue. Juddysusa. Xapaktep 1BHKECHNA U B3aMMOACHCTBHS
yacTH1l BeuiecTBa. Moenu cTpoeHus ra30B, )KUIKOCTEH U TBEPABIX Tl U 00BACHEHNE CBOWCTB
BEIIeCTBA HAa OCHOBe ATUX Mojeneid. Macca u pazmepnl Mosiekyn. KonudecTBo BemiecTsa.
[TocTostnHas ABorajpo.

Tennosoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mogens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYISIPHO-KHHETHYECKOH TEOPHUH
ujaeansHoro rasza. AOcoiloTHas TemIiepatypa Kak Mepa cpeiHeil KUHETHYECKON 3Hepruu
TEIUIOBOTO JBMKeHUs dvactul rasza. lllkama rtemneparyp KenbBuHa. ['a30Bble 3aKOHBI.
Ypaeuenne MenjeneeBa—Knaneiipona. 3akon /lansrona. M3ompouecchl B HacaJbHOM rase ¢
MOCTOSIHHBIM ~ KOJIMYECTBOM  BellecTBa. ['paduyeckoe MpesCcTaBICHUE HM30IMPOLECCOB:
n30TepMa, U30xopa, u3odapa.

TexHuueckue ycTpoicTBa U MPAKTHYECKOE PUMEHEHUE: TEPMOMETP, OapoMeTp.

Lemoncmpayuu

OneITHl, AOKA3BIBAOIIME JUCKPETHOEC CTPOCHHE BEHICCTBA, (oTorpaduu MOJICKYN
OpraHM4YeCKUX COE/TUHEHHH.

OnbiTel 10 A Py3un KUAKOCTEN U Ta30B.

Monenb OpOyHOBCKOTO JABHKEHHUS.

Mogens onsita llTepHa.

OnbIThl, JOKA3bIBAIOUINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOIO B3aUMOJCHCTBHSL.

Mopernb, WuIoCTpUpyrouias Ipupoay AaBlI€HUs ra3a Ha CTEHKU COCY/a.

OnbIThl, HIUTFOCTPUPYIOLIHE YPAaBHEHHE COCTOAHUS HI€AIbHOTO ra3a, H30MpOoLECcChl.

Yuenuueckuii sxcnepumenm, rabopamopsie pabomol

OnpeneneHre Macchl BO3/yXa B KJIACCHOH KOMHATE€ HAa OCHOBE M3MEpEHUN 00bEma
KOMHATBI, JIaBJICHHS U TEMIIEPATyphl BO3/1yXa B HEll.

HccnenoBanne 3aBUCHMOCTH MEKy ITapaMeTpaMu COCTOSIHHS Pa3peKEHHOr0 rasa.

Tema 2. Ocnoevt mepmoounamuxu

Tepmoaunamuyeckast cucteMa. BHYTpeHHsIsE DHEPIrusi TEPMOIMHAMUYECKON CUCTEMBI U
criocoObl €€ n3meHeHusi. KonruecTBo TerioTsl u paboTta. BHyTpeHHss 3Heprusi 0lHOATOMHOTO
uaeanbHOro rasa. Buael Tenuonepenaud: TEIIONPOBOAHOCTh, KOHBEKIMS, W3ITy4YCHHE.
Y nenpHas TeMI0EMKOCTh BeniecTBa. KoauuecTBo TEMIOTH MPH Temonepeaaye.

[Tonsatue 06 apuabatHoM npouecce. [lepsuiii 3akoH TepMoauHaMuku. IIpumenenune
[epBOro 3aKOHAa TEPMOJMHAMUKM K u3orporeccam. I'paduueckas uHteprperanus paboThl
rasa.

Bropoii 3akoH TepMoanHaMukid. HeobpaTuMOCTh NPO1IECCOB B IPUPO/IC.

Temnosele Mamuubl. [lpuniuner gedcrBus TemioBbiX MauuH. [IpeoOpaszoBanus
SHEPruu B TeI10BbIX MamnHax. Koadduument nonesnoro aedcTsust TersioBoii Mauimubl. [{uki
Kappo # ero KoO3(QQHUIMEHT TOJE3HOrO ACHCTBUSA. DKOJIOTMYECKHE IPOOIeMBbl
TCIJIO3HCPTCTHKHU.



TexHu4ecKkne yCTpOHCTBA M TPAKTHUECKOE MPUMCHCHHWE: JIBUIaTelb BHYTPCHHEIO
cropaHus, ObITOBOH XOJIOAHIBHHUK, KOHAULIMOHED.

Lemoncmpayuu

H3MeHeHHe BHYTPEHHEH SHepruM Telia MpH COBEpIIEHUH paboThl: BbUIET NMPOOKU M3
OYTBIIKH TIOJ ACHCTBHEM C)KAaTOTO BO3/yXa, HarpeBaHue 3upa B JaTyHHOH TpyOKe myTéM
TPEHUsE (BUICOIEMOHCTPALIHS).

W3menenue BHyTpeHHEeH Hepruu (TeMiepaTypbl) Telia Ipu Terionepeiaye.

OnbIT 110 aguabaTHOMY PACIIMPEHHMIO BO3IYXa (ONBIT C BO3YIIHBIM OTHUBOM).

Mopenu mapoBoii TypOMHBI, JBHTaTeNIsl BHYTPEHHETO CropaHus, pPEakTHBHOTO
JIBUTATEJIS.

Vuenuueckuu sxcnepumenm, iabopamopmule pabomoi

M3mMepenne yieapHON TEMITOEMKOCTH.

Tema 3. Acpecamnisile cocmosnusn eeujecmea. Dazoevie nepexoont

[TapooOpazoBanne u kouuencanus. HMcnapenne u  kuneHue. AOcoqOTHasE U
OTHOCHTENIbHAsi  BIAKHOCTH  Bo3Ayxa. HacelmeHHblii map.  YjaenpHas — Teruiota
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEpaTypbl KUTIEHHUS OT JaBJICHHUS.

Teépnoe teno. Kpucramauueckue M amopdHbie Tena. AHHU3OTPONUS CBONCTB
kpuctauioB. XKuakue kpucramuisl. CoBpemeHHble MaTepuaisl. [1naBinenue u kpucrauin3amnusi.
VaenbHas Temtora riasienus. Cyonumanus.

YpaBHeHHE TeMI0BOroO OanaHca.

TexHuueckue ycTpoHCTBAa U MPAKTHYECKOE MPUMEHEHHUE: TMTPOMETP M MCHUXPOMETP,
KaJIOPUMETP, TEXHOJOIMH [OJIyYEHUSI COBPEMEHHBIX MaTepuajoB, B TOM 4YHUCIE
HaHOMAaTEePHUAJIOB, U HAHOTEXHOIOTHH.

Lemoncmpayuu

CBoiicTBa HACHIIICHHBIX MTAPOB.

Kunenue npu noHUKEHHOM JJABICHUH.

Crioco0bl U3MepeHus BIaKHOCTH.

Habnronenne HarpeBaHus U TUIABICHHUS KPUCTAUIMUCCKOTO BEIICCTRA.

JleMOHCTpalHs KPHCTAILIOB.

Vuenuueckuit sxcnepumenm, niabopamopnvle pabomol

H3mepeHnne 0THOCUTEIBHON BIaKHOCTH BO31yXa.

Paszgea 4. DiekTpoauHaMHKa

Tema 1. Dnekmpocmamuka

DneKkTpusauus Tell. OJIeKTpUYecKuil 3apsil. JlBa BHAA JIEKTPUYECKHUX 3apsoB.
[TpOBOAHMKH, AUITEKTPUKH M IONYIPOBOIHUKN. 3aKOH COXpaHEHMS JIEKTPHUUECKOTo 3apsiia.

Bsaumoneiicteue 3apsanoB. 3akoH Kynona. TodeuHbld 3ME€KTPUYECKHI  3apsl.
DnexkTpuyeckoe nose. Hanpsok€HHoOcTh anekTpuueckoro moss. llpuHuun cyneprno3unuu
HIIEKTPUYECKUX IoJeil. JIMHUK HanpsKEHHOCTH SJIEKTPUYECKOIO MOJISL.

Pabora cun snekTpoctatueckoro mons. [loTeHuuman. Pa3HOCTh TOTEHIMANOB.
IlpoBomHMKHM M AMDICKTPUKH B OJJEKTpOCTaTHUeckoM  moze. Jlusnexktpuyeckas
MPOHULIAEMOCTb.

OnekrpoémkocTb. Konaencarop. DIeKTpoEMKOCTh IJIOCKOr0 KOHJEHcaTopa. JHeprus
3apsAKEHHOT0 KOHeHcaTopa.

TexHU4yeckne ycTpoicTBa M NMPAKTHYECKOE NMPUMEHEHHE: HIIEKTPOCKOI, IEKTPOMETP,
HIIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHHE YIEKTPOIpUOOPOB, KOHJIEHCATOP, KONMMPOBAIbHBIN
anrapar, CTpyiUHbIHA IPUHTEP.

Hemoncmpayuu

YCTpPOHCTBO U IPUHIUIT JICHCTBUS JJIEKTPOMETPA.

BsaumojeiicTBie HadIeKTPU30BAHHBIX TEIL.

DIIEKTPUYECKOE 110J1€ 3aPSKEHHBIX Tell.

[TpOBOJHUKM B BJIEKTPOCTATUYECKOM I10JIE.

DnekTpocTaTHYECKas 3alUTa.



JIMBIEKTPUKH B DIICKTPOCTATHYECKOM I10JIC.

3aBUCHUMOCTb DJIEKTPOEMKOCTH IUIOCKOIO KOHJEHCATOpa OT IUIOIIAAM IUIACTHH,
paccTosiHUS MeK1y HUMU U JUAJIEKTPUUECKON IIPOHHIIAEMOCTH.

DHeprus 3apsyKeHHOro0 KOHIeHCcaTopa.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomol

N3mepenne 21eKTpoEMKOCTH KOH/IEHCATOPA.

Tema 2. Ilocmoannwtit 21exkmpuyeckuit mok. Toku 6 paznuunsix cpedax

DIEKTPUYECKH TOK. Y CIIOBHS CYIIECTBOBAHUS MEKTPUYECKOT0 TOKa. McTOUHMKH TOKA.
Cuna Toka. ITocTosHHBII TOK.

Hanpsikenue. 3akon Oma juist ydyacTka Lernm.

DnexTpuyeckoe COIPOTHBIICHHUE. Y nensHoe CONPOTHBIIEHHE BEILIECTRA.
[TocnenoBaTenbHOE, MapaieibHOE, CMEIIAHHOE COSINHEHHUE MPOBOTHHUKOB.

Pabora osnexrpuueckoro Toka. 3akoH JLxoyns—Jlenuma. MoOIHOCTb 2JEKTPHUECKOTO
TOKA.

DIEKTPOABMKYIIAS CHJIA U BHYTPEHHEE CONPOTHUBIEHUE UCTOYHMKA ToKa. 3akoH Oma
JUIS1 TIONTHOM (3aMKHYTO#) 3neKkTpuydeckoi nenu. KopoTkoe 3amMbIkaHue.

DNeKTpOHHAsi NPOBOJMMOCTB TBEPABIX METAIIOB. 3aBHCHUMOCTH CONPOTHUBICHUS
METAJUIOB OT TeMneparypbl. CBEpXIIPOBOAUMOCTS.

DnekTpudeckuil Tok B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBoauuku. CoOCTBEHHas M MPHUMECHas MPOBOJAUMOCTh MOIYIPOBOJHUKOB.
CroiicTBa p—n-nepexoaa. [lonynpoBoaHUKOBbIE TPUOOPBL.

DJEeKTPUYECKUI TOK B pacTBOpax M pacruiaBaxX AIIEKTPOJIUTOB. DIIEKTPOIUTHUECKAs
IUCCOUMaNuA. DIeKTPOIIN3.

OnekTpudeckuid Tok B raszax. CaMoCTOATENbHBIH W HECAMOCTOATENBHBINA pa3psl.
Monnus. [Tna3zma.

TexHuuyeckue yCTpoMCTBA M NPAKTHYECKOE IMPUMEHEHHME: aMIIEPMETP, BOJLTMETP,
peoctar, HMCTOYHUKH TOKa, 3JIEKTPOHArpeBaTesibHbie NPUOOPHI, 3IEKTPOOCBETUTEIbHbIC
npudOpbI, TEPMOMETP COMPOTHUBICHUS, BaKyyMHBIH AHOMA, TEPMUCTOPBI M (POTOPE3UCTOPHI,
MOJTYIMPOBOIHUKOBBIH MO, TaJbBAaHHUKA.

Hemoncmpayuu

W3mepenue cuibl TOKa M HANPSIKEHUS.

3aBUCHUMOCTb COTMPOTHUBICHUS IMWJIMHAPHYECKUX MPOBOJHHKOB OT JUIMHBI, IO
HOMEPEYHOr0 CEYCHUs U MaTepuana.

CMelaHHO€ COeIMHEHHUE TPOBOHUKOB.

[Tpsimoe usmepenue nekTpoaBHKyIlel cuibl. KopoTkoe 3amMblkaHue rajibBaHHYECKOTr0
37IEMEHTa ¥ OLEHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTB COTIPOTHUBIICHHUS METAJIIOB OT TEMIIEPaTYpBHI.

[IpoBOAUMOCTD JIEKTPOJIUTOB.

HckpoBoii pa3psii 1 IPOBOAUMOCTH BO3IyXa.

OnHOCTOPOHHSIS TPOBOAUMOCTD AMO/A.

Yuenuueckui sxcnepumenm, nabopamoprsie pabomol

H3ydeHue cMEIIAHHOTO COSUHEHUS PE3UCTOPOB.

W3mepenune 9IeKTPOABKIKYIIEH CHIIBI HCTOYHHMKA TOKAa W €ro BHYTPEHHEro
COTIPOTHBIICHUSI.

Habmronenue anexTponusa.

MesxknpeameTHbie CBSI3H

N3yuenne kypca ¢usuxku 6azoBoro yposHs B 10 kiacce ocyuiectisiercs ¢ y4€rom
COZIEP)KATENIbHBIX MEKIIPEMETHBIX CBsI3eH C KypcaMH MaTeMaTHKH, OWOJOTHH, XHMMHU,
reorpauu ¥ TEXHOJIOTHH.

Mesrcnpeomemnvie nonsmus, CBA3aHHBIE C U3YYEHHEM METOJOB HAYYHOIO MO3HAHUS:
sIBJICHUE, Hay4yHbIH (akT, runoresa, (GU3MUEcKas BEIMYHMHA, 3aKOH, TEOpHUs, HaOIIOJCHUE,
JKCIIEPUMEHT, MOJCIIMPOBAHUE, MOJIENIb, U3MEPEHHE.



Mamemamuka: peuicHUE CHCTEMbl YpaBHCHMH, JuHCHHas ¢QyHkuusa, mnapaboina,
runepbona, MX rpaguku H CBONCTBA, TPUTOHOMETPHYECKHE (YHKIHHM: CHHYC, KOCHHYC,
TAHT'€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXK/IECTBO, BEKTOPBI U UX MPOEKIMH Ha
OCH KOOpIIMHAT, CII0)KEHHE BEKTOPOB.

Buonozua: MexaHn4ecKoe ABMKEHHUE B KUBOI npupojie, U Qy3us, ocMoc, TernaoodMeH
JKUBBIX OPraHU3MOB (BH/IbI TEIUIONEPEIayH, TEIUIOBOE PAaBHOBECHUE), IIEKTPUUECKUE SBICHUS
B JKMBOW NIPHPOJIE.

Xumusi: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOEHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBA,
MOJIIpHast Macca, TEIUIOBBIC CBOMCTBAa TBEPIABIX TEJ, KHUAKOCTEH M Ta30B, JIEKTPHUCCKHE
CBOICTBA METAILJIOB, AJIEKTPOJIMTUYECKAs JUCCOIMALINS, FalbBaHHUKA.

Teoepadhus: BNaxxHOCTh BO3/yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnono2us: ipeodpa3oBaHue ABHKCHNAH C HCITOIB30BAaHUEM MEXaHHM3MOB, YUET TPEHHUS
B TEXHHKE, NOIIINIHHKY, UCIIOIb30BAHUE 3aKOHA COXPAHCHHUS HUMITY/IbCAa B TEXHHUKE (paKeTa,
BOJIOMET W Jpyrue), NBUrarelb BHYTPEHHEr0 CropaHus, apoBas TypOHHA, OBLITOBOU
XOJIOIUIbHUK, KOHJMIHMOHEp, TEXHOJOIHMHM TOTY4YeHHS COBPEMEHHBIX MaTepUualoB, B TOM
YHCIIC HAHOMATEPUaJOB, W HAHOTEXHOJIOTHWH, 3JCKTPOCTATHYECKAs 3alluTa, 3a3¢MJICHUE
ANEeKTPONIpuOOpPOB, KCEPOKC, CTPYHHBIM NPUHTEp, HIEKTPOHArpPEeBaTeNbHbIE MPHOOPHI,
HIIEKTPOOCBETUTEINIbHbIE TPUOOPDI, rabBaHHUKA.

11 KJTIACC

Pa3znen 4. DiiekTpoaAnHAMHKA

Tema 3. Macnummnoe none. neKmpomazHuUmMHaA UHOYKYUA

[TocTrostHHBIE MarHuTHl. B3aumojeicTBHE TNMOCTOSAHHBIX MAarHUTOB. MarHuTHoe moJie.
Bextop MmaruTHOM wmHAykumu. [IpuHumn cynepnosuumm MarHuTHBIX mnonei. JIunum
MarHuTHOH uHAyKiUK. KapTuna TuHuil MarHuTHOH MHIYKIIMK TOJIS TOCTOSHHBIX MArHUTOB.

MarHuTHoe 1oJie NpoBOJIHUKA ¢ TOKOM. KapTHHa JIMHUI MHIYKIUU MAarHMUTHOTO TOJIs
JUIMHHOTO TIPSAMOTO NMPOBOAHMUKA M 3aMKHYTOTO KOJIbIIEBOTO MPOBOIHUKA, KATYIIKH C TOKOM.
OmnsiT Dpcrena. BzanmoaeicTBue NPOBOAHUKOB C TOKOM.

Cuna Awmriepa, € MOJ1yJIb U HalpaBJICHHUE.

Cuna Jlopenua, e€ Moayjb M HarpasieHue. J[BHokKeHue 3apsyKeHHOM 4YacTUlbl B
OJHOPOJAHOM MarHUTHOM mose. Pabota cuier Jlopenna.

SlBneHne HnekTpoMarHUTHOM WHAYKIMHA. [lOTOK BekTOpa MAarHMTHOW WHIYKIIWH.
DIIEKTPOIBUIKYILIAS CUJIA MHIYKIMU. 3aKOH JIEKTPOMArHUTHOM uHAyKuun Mapajes.

BuxpeBoe 3niekTpuyeckoe moje. DIeKTPOABMKYIIAs CHIIAa MHAYKIIMH B NPOBOJIHUKE,
JBHKYILEMCS ITOCTYTATEIbHO B OIHOPOIHOM MarHMTHOM T10JIE.

[TpaBuio Jlenna.

NHayKTUBHOCTD. SIBIEHHE CAMOMHAYKIIMH. DICKTPOABMKYIIAS CHIIA CAMOMHTYKIIHH.

DHeprusi MarHUTHOTO TIOJISI KATYILIKHA C TOKOM.

DNEeKTPOMAarHUTHOE NOJIE.

TexHuueckne yCTpOHMCTBA W NPAKTUYECKOE TPUMEHEHHE: TOCTOSHHBIC MAarHUTEHI,
YIEKTPOMATHUTDI, AIEKTPOABUIATE/b, YCKOPHUTEIN JJIEMEHTAPHBIX YAaCTUILl, UHAYKIIMOHHAS
neyb.

Hemoncmpayuu

OneiT DpcTena.

OTKIIOHEHHE YEKTPOHHOTO My4YKa MArHUTHBIM TOJIEM.

JIMHUM MHITYKIIMM MATHATHOT'O T1OJISL.

B3aumojeiicTBre ABYX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JeiictBue cuibl JlopeHiia Ha HOHBI HIEKTPOJIUTA.

SIBiieHUE EKTPOMArHUTHOW UHTYKIIHH.

[TpaBuio Jlenua.



3aBUCHUMOCTb 3JEKTPOIBMIKYILCH CHIIBI MHAYKLIUH OT CKOPOCTH W3MEHEHHUS MArHUTHOTO
[IOTOKA.

SIBrieHne caMOMHIYKIIUH,

Vuenuueckuit sxcnepumenm, iabopamophule pabomoi

M3yueHne MarHuTHOTO TOJIS KaTYIIKH C TOKOM.

Hccnenoanue qeHCTBUS MOCTOSIHHOIO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBJACHUS JICKTPOMArHATHON MHAYKIIMH.

Paspnen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHumnsle Koaeoanun

KonebarenbHas cuctema. CBoOomHble MexaHWuYeckue Kosiebanus. ['apMoHHuUecKue
konebanusa. [lepwon, wacrota, ammuMtyaa W ¢aza kosedanmil. IIpyKMHHBIH MasTHHK.
Maremarnueckuii MasTHUK. YpaBHEHHE rapMOHMUECKUX KoseOanuit. [IpeBpanienue snepruu
[IPU rapMOHUYECKUX KOJIeOaHUsX.

KonebarenbHblii KOHTYp. CBOOOIHbBIE 3J7IEKTPOMAarHUTHBIE KONeOaHWs B HACAIBHOM
KoNeOaTeIbHOM KOHTYpe. AHAIOTHA MEXKJIYy MEXaHHWYECKMMHM M 3JEeKTPOMarHUTHBIMH
konebanusimu. @opmyna TomcoHa. 3aKOH COXpaHEHHs YHEPTUU B HIEAIBHOM KO/IEOAaTEeIbHOM
KOHTYpe.

[lpencrainenue O 3aTyXawIux KoneOaHWsX. BbIHYKISHHbIE MeXaHHYeCcKue
konebanus. Pe3onanc. BeIHYKIEHHBIC 2JIEKTPOMarHuTHbIE KoeOaHus.

[Tepemennsiit Tok. CHHYCOH1AbHBIH EPEMEHHBII TOK. MOILIHOCTb MEPEMEHHOTO TOKA.
AMIUIUTYIHOE U JEHCTBYIOLEE 3HAUEHHUE CUJIbI TOKA U HAIIPSIKEHUS.

Tpancdopmarop. IIpoussosacTBo, nepenada U norpediaeHUe IEKTPUUYECKOH SHEPTUN.
DKOJIOTHYECKHE PUCKHM TP TMPOM3BOJACTBE HIEKTpo3Hepruu. KynbTypa HCHIONb30BaHUSA
HIIEKTPOIHEPIUH B MIOBCCAHCBHOM JKU3HHU.

TexHuueckue yCTpoOHCTBA M NPAKTHUHECKOE NPUMEHEHHME: JJIEKTPUYECKUH 3BOHOK,
reHepaTop nepeMeHHOro ToKa, JIMHUHU 3JIeKTporiepeay.

Lemoncmpayuu

HccnenoBanne  mapameTpoB  KOIEOaTenbHOM — CHCTeMbl  (IPYKMHHBIH WK
MaTeMaTHYECKUH MasTHUK).

Habumoienue 3aTyxaronux KoxeOanui.

HMccnenoBanue CBONCTB BBIHYK/ICHHBIX KONEOaHUIA.

Habmonenne pezonanca.

CB000/1HBIE DJIEKTPOMATHUTHBIE KOJIEOaHUS.

OcuunnorpamMmel  (3aBUCHMOCTH  CHJIBL TOKA M HalpsKeHUs OT BpPEMEHH) i
3JIEKTPOMArHUTHBIX KOJeOaHMI.

Pe3oHaHC npH mocae10BaTeIbHOM COSIMHEHUH Pe3UCTOpa, KAaTYIIKH HHAYKTHBHOCTH H
KOHJeHCcaTopa.

Mopens TuHUU JJIeKTpoIiepeiauu.

Vuenuueckuit sxcnepumenm, nabopamoptsie pabomol

MccnenoBanne 3aBUCHMOCTH TMEPHO/Ia MAJIBIX KOJIeOaHHH rpy3a Ha HUTH OT AJTHHBI HUTH
U Macchbl rpysa.

HccnenoBanue nepeMEHHOr0 TOKAa B LENU U3 IOCIENOBATEILHO COEAUHEHHBIX
KOHJIeHCATOpa, KaTYIIKU U Pe3ucropa.

Tema 2. Mexanuueckue u 31eKmpoMazZHumMHble 60J1Hbl

Mexanuueckue  BOIHBIL,  ycnoBus  pacnpocrpaHenus.  Ilepuon.  Ckopoctb
pacrpocTpaHeHus M JuiiHa BoJiHbL. lonepednbie W 1po/10ibHbie BOHbL. MHTEpdepeHims u
TUQPaKIUs MEXaHHYECKHX BOJIH.

3Byk. CxopocTs 3ByKa. [’ poMKkoCTh 3ByKa. BeicoTa ToHa. TemOp 3Byka.

DNEeKTPOMArHUTHbIE BOJHBL. Y CIOBHS U3IyYEHHS IEKTPOMArHUTHLIX BOJIH. B3aumuas
opueHTauus BekropoB E, B, V B anektpomaruuTHOi BosiHe. CBOWCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpa)keHHe, TMpeloMieHre, noispusamus, audpaxiuus, uHrepdepenuns. CKOpocTh
3JICKTPOMArHUTHBIX BOJIH.



1Ikana »nMeKTpOMAarHuTHBIX BOJH. [IpHMEHEHHE /IEKTPOMAarHUTHBIX BOJH B TEXHHUKE H
ObITYy.

[MpuHIMIBL pagMoCBsI3U U TesieBuaeHUs. Painosnokanus.

DNEeKTPOMAarHUTHOE 3arpsA3HEHHE OKPYKAIOLIEH CPEeIbl.

TexHUYECKHE YCTPOHCTBA M TIPAKTHUECKOE IPUMEHEHHE: MY3bIKalbHbIC HHCTPYMECHTHI,
yALTPA3BYKOBasi TUArHOCTHKA B TEXHUKE M MEIMLIUHE, panap, paauonpuéMHUK, TEIEBU30D,
anrenna, renepon, CBU-neys.

Hemoncmpayuu

OO0pa3oBaHue U pacrnpoCTPaHEHHUE TIONIEPEYHBIX U MPOIOTBHBIX BOITH.

Kounebimonieecs TeJ10 Kak HCTOYHHK 3BYKA.

HaGmronenue oTpakeHus v MpeJoMICHHUs MEXaHHYECKHUX BOJIH.

Habmonenne narepdeperimn u audpakiny MeXaHHYECKHX BOJTH.

3BYKOBOMH pe30HaHC.

HaGntofeHue cBsi3 IPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOH M 4acTOTOM
KonebaHuii.

HccnenoBanne CBOMCTB  2JIGKTPOMAarHWTHBIX BOJIH:  OTPakCHHE, MpPEIOMIICHHE,
nonspuszanus, audpaxuns, uHTepepPeHIHs.

Tema 3. Onmuka

['eomerpuyeckast ontuka. [IpsmMonrHeliHOEe paclpoCTpaHEHHE CBeTa B OJHOPOIHOI
cpene. JIyu ceera. ToUeUHBINH HCTOYHUK CBETA.

Otpaxenne cera. 3akoHbl oTpaxkeHus cpeta. [loctpoenne n3obpaxkeHuil B MI0CKOM
3epKaie.

[Ipenomnenue cBera. 3aKkoHBI MpeIOMIICHHS cBeTa. AOCOIIOTHBIA TOKa3aTellb
npenomieHus. [TosHoe BHyTpeHHee oTpakeHue. [IpenenbHbli yrosi MOTHOrO BHYTPEHHETO
OTpaKEeHHUS.

Jucnepcus cera. CinoxkHubiid coctaB Oeoro csera. L[per.

CoOuparomge M paccedBaroiie JMH3bL. ToHKas JinH3a. DOKYCHOE paccTosiHHE H
ONTHYECKas CHiIa TOHKOH JTUH3BL [TocTpoeHne H300pakeHUI B COOMPAIOLINX H pacCEHBAOLIINX
nuH3ax. @opmynna TOHKOH JHH3BI. YBEIHUCHHE, JABAEMOE JIHH30H.

[Ipenensl NPUMEHUMOCTH T'€OMETPUYECKONU ONTUKH.

Bonnosasi onrtuka. Hurepdepennuss cera. KorepeHTHbIE HCTOYHHKH. Y CIOBHS
HaOMI0/IeHNs MAakCHMyMOB M MHHHMMYMOB B HHTEp(EpEHIMOHHONW KapTHHE OT JBYX
CHH()a3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Judpakius cBera. Judpakumonnas pem€rka. YciaoBue HaOM0OACHUS TJIABHBIX
MaKCHMMYMOB TIPY MaleHU MOHOXPOMATHYECKOT0 CBeTa Ha TU(MPAKIIMOHHYIO PEIIETKY.

[Monspusanus ceera.

TexHu4yeckne ycTpoWCTBAa M NMPAKTUYECKOE MPUMEHEHHE: OYKH, jJymna, ¢oToammapar,
MNPOCKIIMOHHBI anmapaTr, MHKPOCKOI, TEJIECKOM, BOJIOKOHHAs ONTHKA, AudpakiuoHHas
pemeTKa, NoJspom/I.

Lemoncmpayuu

[IpsimonuHeliHOE pacnpoCcTpaHeHHe, OTpPaKEHHe W IpernoMieHue cBera. OnTuueckue
puOOPBI.

[TonHoe BHYTpeHHee oTpakeHue. Mojiesib CBEeTOBO/IA.

HccnenoBaHue CBOWCTB H300paKeHUH B JIMH3AX.

Mopenu MUKpOCKOMa, TEIECKOomna.

Habumonenue unrepdepeHiy caera.

Habmoaenue nudpakuum ceera.

HabGnroienue qucnepcuu cBera.

[TonydeHune cnekTpa ¢ MOMOIIbIO MPH3MBI.

[Tonyuenue cnexkTpa ¢ NOMOIIBIO JU(PAKIIUOHHON PELIETKH.

HabGutoenue nosisipusaiuu CBeTa.

Vuenuueckuut sxcnepumenm, rabopamopiivie pabomuol

M3mepeHue mokasaTess MpeaoMICHHS CTEKIIA.



MccnenoBanue cBOMCTB H300pakeHUH B JIMH3AX.
Habmonenue nucnepcuu caera.

Pa3znen 6. OcHOBBI cIEMAJILHON TEOPHH OTHOCHTEILHOCTH
['panu1ibl NPUMEHUMOCTH KJIACCMUECKOH MexaHukH. [locTynarsl cnenuanbHON TeOpun
OTHOCHUTECIIBHOCTH: HHBaPHaHTHOCTb MO,[[yJ'IH CKOpOCTH CBCTa B BaKyyme, HpHHLlHl'I
OTHOCHUTENLHOCTH DHHINTEHHA.
OTHOCHUTENBHOCTb OJJTHOBPEMEHHOCTH. 3aMEUICHUE BPEMEHHU M COKpAIllCHHUE JUTHHBI.
DHEpPTrUs ¥ UMITYJIBC PEIATHBUCTCKON YaCTHIIBI.
CBs13b MAcChl ¢ SHEPTUEH U UMITYJILCOM PEISITHBUCTCKOM YaCTHIIbI. DHEPIHs MTOKOSI.

Pazgen 7. KpantoBas (pusuka

Tema 1. Inemenmol K6anmoeou onMuKU

®ortonsl. Popmyna [Tnanka ces3u d3Hepruu (GOTOHA € €ro YaCTOTOH. DHEPrus U UMITYJILC
¢doTtoHa.

Otkpeitne u wuccnenosanue (oroddpdexra. Omeiter A. I'. CroneroBa. 3axkoHBI
doronddexra. VYpaBuenue DinmreiiHa g porodddexra. «Kpacnmas  rpanuna»
bororddekra.

JlaBnenue ceta. OnpiTel I1. H. JIeOenera.

XuMHYecKoe JICHCTBUE CBETA.

TexHuueckue ycTpoiicTBa M MpaKTHYECKOE MpUMeHeHue: (GoTodnemMeHT, (PoToAaTIHK,
coJHeuHas Oarapesi, CBETOAMO/I.

Hemoncmpayuu

DoTo3((peKT Ha yCTAaHOBKE C ITMHKOBOH MIACTHHOI.

HccnenoBanne 3akoHOB BHEMHETo (poToddpexra.

CBeToauo/I.

Counneynas 6arapesi.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. Oneitel Pesepdopaa no paccesnuio o -uactuil. Ilnanerapnas
mozenb aroma. [locrynatel bopa. M3nydenue u nornoienue (hOTOHOB MPHU MEPEXO/IE aTOMA C
OJIHOTO YPOBHSI 3Hepruu Ha Apyrod. Buasl cnexkrpoB. CrekTp ypoBHEH 3Heprum aroma
BOJIOPOAA.

Bonnossie cBoiicTBa yacTuil. Bomusl ae bpoitnsa. KoprnyckyaspHO-BOIHOBOM Ayainu3M.

CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHuyeckue ycTpoiicTBa W MPAKTUYECKOE IPUMEHEHUE: CIEeKTpalbHbId aHaau3
(cekTpockon), Jiazep, KBAaHTOBBIA KOMITBIOTED.

Hemoncmpayuu

Mopens onwita Pesepdopaa.

Onpenenenue JUIMHBI BOJTHBI JIa3epa.

HaGnrofieHne nuHeHyaThIX CIEKTPOB U3TydCHHUS.

Jlazep.

Vuenuueckuit sxcnepumenm, nabopamopuvle pabomol

Habmoaenue nuueiyaroro cnekrpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTBI,  JOKa3bIBAIOLIME  CIOKHOCTH  cTpoeHus  sapa.  OTkpbiTHE
pagunoaktuBHOocTU. OmbiTel  Pesepdopaa mno omnpeneneHuo cocraBa  pagdOaKTHBHOTO

n3nyuenusi. CpoiictBa aiib(a-, Oera-, ramma-usiydeHus. BiMsiHue pajJiMOaKTUBHOCTH Ha
JKUBBIC OPraHU3MBbI.

OtkpbiTHEe NPOTOHA M HeliTtpoHa. Hyknonnas mozaens sjapa ['eiizen6epra—lBaHeHKo.
3apsa sapa. Maccosoe uncino sapa. M3oronst.

Anbda-pacnaj. DJISKTPOHHbIH U MO3UTPOHHBIN Oeta-pacnaj. ['amma-u3nydenue. 3aKkoH
Pa/In0aKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sape. SnepHbic cuibl. JedekT maccsl saapa.



SlnepHbie peakuuu. [leneHue U CUHTES sAACP.

Snepubiii peakrop. Tepmosiaepubiit cuHTe3. [Ipobiembl M NMEPCHEKTUBBLI A/1EPHON
IHEPreTUKH. DKOJIOTUYECKUE ACTIEKThI SAPHOM dHEPreTHKH.

DnemeHTapHbIe YacTUIlbl. OTKPBITHE MO3UTPOHA.

MeTobl HaOMIOACHUS M PETHCTPALIMN 3JIEMEHTaPHBIX YaCTHIL.

@yHaMeHTalIbHbIe B3auMoIeicTBUA. EquHCcTBO QHU3HUECKON KapTHHBI MHpA.

Texuuueckue ycTpoiicTBa U NpakTUYECKOe IPUMEHEHHE: 103UMETp, kKamepa Buibcona,
AIEPHBIN peakTop, aToMHas bomoa.

Hemoncmpayuu

CUETUMK MOHU3UPYIOLIUX YACTHLL.

Yuenuueckuit sxcnepumenm, nabopamopisie padbomol

HMccnenoanne TpexoB yacTuil (1o roToBsiM oTorpadusam).

Pa3zes 8. DiieMeHTBI aCTPOHOMUH H ACTPOPHIHKH

Oranel pa3BuTusi actpoHomuu. [IpHkinamHoe W MHpPOBO33pEHYECKOE 3HAYEHUE
aCTPOHOMHH.

Bun 3Bé3anoro ne6a. Co3pesnus, spkue 3BE3/1bl, MIAHETHI, UX BUIUMOE ABHKEHHUE.

Conneunas cucrema.

Connue. CosnHeyHass akTUBHOCTh. Mctounuk sHepruu ConHua u 3BE31. 3BE3IbI, UX
OCHOBHBIC XapaKTCPUCTHKH. JluarpamMma «CIEKTpalbHBIH KIIacC — CBETHUMOCTBY. 3BE3bI
IJIaBHOM TMOCIEI0BATEILHOCTH. 3aBUCUMOCTh «Macca — CBETHMMOCTB» UIsl 3BE3] TJIABHOM
Noc/e0BaTeIbHOCTH. BHyTpeHHee cTpoenue 3BE31. CoBpeMeHHbIE MPEICTABICHHS O
IPOUCXOKIeHUH U 3BosoUMU ColHIa U 3BE31. DTalbl JKU3HU 3BE3/L.

Muneunsiii I1yte — Hama [Namaktuka. Ilonoxkenue n asumxenne Connua B [anaktuke.
Tune! ranaktuk. PagnoranakTiku u kBazapel. YEpHbBIC ABIPHI B SApax ralakTHK.

Bceenennas. Pacuiupenue Beenennoii. 3akon Xa00na. PazOeranue ranakruk. Teopus
bounbioro B3pbiBa. PellMKTOBOE H3ITydEHHE.

MacmrabHas cTpykTypa Beenennoil. MeraranakTuka.

Hepeménnbie mpoOiaemMbl aCTPOHOMHH.

Vuenuueckue nabooenus

HaGnrosienust HEBOOPYKEHHBIM — TJIA30M € MCIOJbB30BAHUEM  KOMIIBIOTEPHBIX
NPUIOKEHUH JUIA ONpejeiacHHs TONO0KEHUs HeOeCHbIX OOBEKTOB HAa KOHKPETHYIO MAaTy:
OCHOBHBIE c03Be3/1usi CEBEPHOTO MOMYIIAPUS U SIPKHE 3BE3/IBL.

Habmonenus B reneckon Jlynsl, miianer, Mneunoro [Tyru.

O0o0maromnee NnoBTOpeHNe

Ponb ¢u3MKKM M aCTPOHOMHHM B SKOHOMHYECKOM, TEXHOJOTHUYECKOW, COLHAaTbHOH H
ITHYECKOH cepax ACATENBHOCTH YEIOBEKa, poib M MECTO (DM3HKHM W acTpOHOMHHM B
COBPEMEHHOM HAy4YHOW KapTUHE MuUpa, pojb (Gu3nyeckod Tteopud B (HOPMUPOBAHUU
npejicTaBieHuil o pusMyeckoil KapTuHe MHpa, MeCTO (pU3HUECKOW KapTHHBI MUpa B 0OIIEM
PSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUI O IPUPOJIE.

Me:xknpeameTHbie CBSI3H

HN3yuenune xypca ¢usuxku 6a3zoBoro ypoBHs B 11 kiacce oCylECTBISIETCS C YYETOM
COJEPKATE/IbHbIX MEXKIIPEIAMETHBIX CBA3€H C KypcaMd MaTeMaTHKH, OMONOruu, XHUMHH,
reorpaduu 1 TEXHOIOTHH.

Medicnpeomemnvie nonamus, CBI3aHHBIC C W3YYCHHEM METOIOB HAyYHOTO IMO3HAHUS:
ABJICHUE, HayuHbIH (hakT, runoresa, (u3HyecKas BEJIUYMHA, 3aKOH, TeOopus, HaOIIOACHHE,
HKCIEPUMEHT, MOJEIIMPOBAHUE, MOJIE]Ib, U3MEPEHUE.

Mamemamuka: perieHUe CUCTEMbl YPaBHEHHI, TPUTOHOMETpUYECKHE QDYHKIIMU: CHHYC,
KOCHHYC, TaHTCHC, KOTAaHICHC, OCHOBHOC TPUTOHOMETPHUYCCKOE TOXKIACCTBO, BEKTOPBI M HMX
HPOEKIIMHU HA OCH KOOPJMHAT, CJIIOKEHUE BEKTOPOB, MPOU3BOIHBIE HIEMEHTAPHbIX (YHKIINH,
HPU3HAKHU 000U TPEYroJbHUKOB, ONPEIEICHNE MJI0LIa 1 II0CKUX Guryp u o0bEma Tel.



Buonozus: 3NCKTPUUECKHUE SBICHUS B JKHBOH MPHUPOJC, KOICOATCIbHBIC JBUKCHUS B
KHUBOH NPUPOJE, ONTUYECKHE SBJICHHUS B KUBOH Npupoje, ACHCTBHE pajMallMd HA KHUBbIC
OpraHu3MBbl.

Xumus: CTPOCHHE ATOMOB M MOJIEKYJ, KPHCTaJUIMYECKas CTPYKTypa TBEPIBIX Tell,
MEXaHN3Mbl 00pa30BaHMs KPUCTAIUIMYECKON PEIETKH, CTICKTPAIbHBIN aHAJIN3.

I'eocpagpus: MarHUTHBIC MOJIOCA 3EMIIH, 3AJIEKH MAarHUTHBIX pya, POTOCHEMKA 3eMHOH
MOBEPXHOCTH, IPE/ICKAa3aHUE 3eMIICTPSICEHHIA.

Texnonoeusi:  NTMHWUM  DJIEKTpolepelad,  IeHepaTrop  IEPEMEHHOro  TOKa,
JJICKTPOJBUIaTellb, MHAYKIMOHHAS TMeYb, pajaap, pPaaHONpPUEMHMK, TEICBH30p, AHTCHHA,
tenedon, CBY-neub, IpoeKIMOHHBIN aniapat, BOJIOKOHHAs OIITHKA, COJHeYHas OaTapes.

IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS IMTPOI'PAMMBI 11O ®U3HKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMS

OcBoenue ydyeOHOTro npeamera «Du3KMKa» Ha YPOBHE CpeaHero odiero oopasoBaHUs
(0a30BBIi  ypOBEHB) MODKHO OO0ECHEUUTh [AOCTHXKEHHE CIEAYIOMIMX  JIHYHOCTHBIX,
METanpeIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3y/IbTATOB.

JJMYHOCTHBIE PE3YJIbTATDI

JINYHOCTHBIE pe3ysbTaThl OCBOCHMS yueOHOTO mpeamera «Pu3nKa» JOJIAKHBI OTpakaTh
FOTOBHOCTL M CHOCOOHOCTH  OOyuaroLIMXCs  PYKOBOJACTBOBAThCH  C(hopMHpPOBAHHOM
BHYTPEHHEH TMO3HLMell JUYHOCTH, CUCTEMOM LEHHOCTHBIX OpHEHTAlUN, [O3UTHBHBIX
BHYTPEHHUX YOKIEHWH, COOTBETCTBYIOUIMX TPAJMLUUOHHBIM IEHHOCTSAM POCCHIICKOTO
o01ecTBa, paciIMpeHUE KHU3HECHHOTO OMBITa M OMbITa JACATEILHOCTH B MPOLIECCE peai3aliu
OCHOBHBIX HaNpaBiICHHI BOCIUTATECIBHON JICATEIBHOCTH, B TOM YHCIIE B YaCTH:

1) rpaaancKoOro BOCNHTAHMSA:

COPMHPOBAHHOCTb I'PAXKIAHCKOM TMO3MIMH OOYYaIOIIErocsi Kak aKTHUBHOI'O H
OTBETCTBEHHOT'O YJICHA POCCHICKOTO 001IeCTBA;

NPUHATHE TPAJHUIMOHHBIX OOIECYETIOBCUECKMX T'YMAaHUCTHUYECKUX U JEMOKPATHUYECKHUX
LIEHHOCTEH;

IOTOBHOCTh BECTH COBMECTHYIO JICATEILHOCTh B MHTEpEcax I'pakJaHCKOro odliecTsa,
y4acTBOBaTh B CAaMOYTPaBJICHUHU B 00pa3oBaTeIbHOM OpraHu3aluu;

YMEHHE B3aUMOJCHCTBOBATH C COLHAIBbHBIMH HMHCTUTYTaMH B COOTBETCTBMH C HX
(YHKUMSIMH ¥ HA3HAYEHUEM;

FOTOBHOCTh K I'YMaHUTAPHOW U BOJIOHTEPCKOM NesATEIbHOCTH;

2) NIaTPHOTHYECKOI'0 BOCIIHTAHMSA:

c(hOpMHPOBAHHOCTH POCCHICKOMH Ipa’kaaHCKONH HACHTHYHOCTH, MAaTPHOTU3MA,

LIEHHOCTHOE OTHOULIEHUE K IOCYJAapCTBEHHBIM CUMBOJAM, JOCTHUIKEHUAM POCCHUHCKHX
yu€HbIX B 0071aCTH PU3UKU M TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(OPMHPOBAHHOCTb HPABCTBCHHOTO CO3HAHMs, STHYECKOTO TIOBEACHNUS;

CrOCOOHOCTH OLIEHUBAThL CUTYALUIO U IPUHUMAThL OCO3HAHHLIE PELIeHUs, OPHEHTUPYACH
Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTU, B TOM YHCJIE B AEATEIILHOCTH YYEHOIO;

OCO3HAHHE JIMYHOTO BKJIA/a B MOCTPOCHUE YCTOHUNBOTO OYAyIIEro;

4) 3¢TeTHYECKOro BOCIIMTAHHS !

ICTETUYECKOE OTHOIIEHHE K MHPY, BK/IKOYas OCTETUKY HAy4yHOrO TBOPUYECTBa,
npucyuiero Gu3nYecKon Hayke;

5) Tpy10BOr0 BOCIIHTAHMS

UHTEpEC K pasiuyHbIM chepam npodeccHOHAIbHOM AEATEIBbHOCTH, B TOM 4YHCIIE
CBSI3AHHBIM C (DU3HKOW M TEXHMKOW, YMEHHE COBeplIaTh OCO3HAHHBLIH BbLIOOp Oymyriei
npodeccuu 1 peanu3oBbIBaTh COOCTBEHHBIE KHU3HEHHBIC TJIAHBI;



TOTOBHOCTB U CIIOCOOHOCTh K 00pa3oBaHMIO U caM000pa30BaHHI0 B 00s1acTH (pU3MKH HA
NPOTSKEHUU BCEH JKU3HHU,

6) 3K0JI0THYEeCKOT0 BOCIIHTAHUSA:

cOPMUPOBAHHOCTH 3KOJIOTMUECKON KYJIbTYphl, OCO3HAHME TJI00AIBHOTO Xapakrepa
9KOJIOTHYECKNX Tpoliiem;

[IAHUPOBAHUE M OCYILECTBICHUE ACHCTBHUI B OKPYKAIOLIEH Cpejie HA OCHOBE 3HAHMS
1eseld yCTOHYMBOIrO pa3BUTHS HEIOBEYECTBA;

pacuIMpeHue OMbITa JIeSATEIBHOCTH 3KOJOIMYECKOH HalpaBlIeHHOCTH Ha OCHOBE
UMEIOIIMXCS 3HAaHUH 10 PU3HKeE;

7) UEHHOCTH HAYYHOT0 TIO3HAHUS:

c(OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS (PU3NIECKON HAYKH;

OCO3HAHUE LEHHOCTH HAYYHOH JAEATEIBHOCTH, TOTOBHOCTh B IMPOLIECCE H3YUCHHUS
(HU3MKH OCYLIECTBIATE MPOSKTHYIO U UCCIIE0BATEIbCKYIO e TENbHOCTh MHMBUIYAIIBHO U B

rpyrme.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/bHbIe YyHHBEpPCAIbHbIe y4eOHbIe 1efCTBHS
ba3osble Jioruyeckue jeiicTBUs:

CaMOCTOSITENNbHO (HOPMYIMPOBATh U aKTyalIM3UpOBaTh MpolieMy, paccMarpuBaTh €&
BCECTOPOHHE;

ONpeeNsiTh UeNH NesTeIbHOCTH, 33/[aBaTh IapaMeTpbl U KPUTEPHH UX JTOCTH/KEHUS;

BBISBJIATH 3aKOHOMEPHOCTH M TPOTHBOPEYMS B paccMaTpUBacMbIX (PU3HMYECKHUX
SBJICHUSIX;

paspabateiBaTh IUIAaH pelieHUs MpodiemMbl € Yy4€TOM aHajau3a HMEHOHIMXCS
MaTepUalbHbIX U HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHBBI B JICATCIBHOCTh, OLCHUBATH COOTBETCTBUE PE3YIbTAaTOB ICIIAM,
OLICHMBATb PUCKH MOCICACTBHH ICATCIBHOCTH;

KOOPAMHUPOBATh W BBIMOJHSATL PAdOTY B YCIOBHUSIX PEalibHOr0, BUPTYAILHOIO W
KOMOMHMPOBAHHOTO B3aMMO/ICHCTBHS;

pa3BUBaTh KPEATHBHOE MBILIUICHUE MTPH PEIICHUH JKU3HEHHBIX MPOOIIEM.

BazoBble HeCIe10BATEILCKHE ICIICTBHA:

BJIAJICTh HAYYHOM TEPMHHOJIOTUEH, KIIOYEBBIMU MOHATHSIMUA U MeTOAaMu (huzuveckoi
HAYKHU;

BJIAJICTh HaBbIKaMH yueOHO-HMCCIIeI0BATENbCKOM M MPOEKTHON AESATENbHOCTH B 001aCTH
(¢u3MKH, CMOCOOHOCTBIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY TOWCKY METOJOB PEIICHHSA
3ana4 pu3n4ecKoro coieprKaHusl, IPUMEHEHUIO PA3IMYHbIX METOOB MO3HAHUS;

BJIA/IeTh BUAAMH JESTENLHOCTH MO MOJIYYEHUIO HOBOTO 3HAHUS, €ro WHTEpPIpeTaluH,
npeoOpa3oBaHUI0 M NMPUMEHEHHIO B pa3iMYHBIX YUeOHBIX CHTYallUsX, B TOM 4YHCIE MpH
CO3/1aHUH Y4EOHBIX IMPOEKTOB B 00JIaCTH (PH3HKH;

BBISIBJISITH TIPUYMHHO-CIIEJCTBEHHBIC CBSI3U M aKTYalM3UPOBATH 3a7a4y, BbIJIBHIaTh
TUNOTe3y €€ pelleHHs, HAXOJUTh apryMEeHThl Ul J0Ka3aTellbCTBA CBOUX YTBEPKICHUH,
3a7laBaTh MApaMETPhl U KPUTEPUH PEIICHUS;

aHaIM3MpOBaTh [MOJTYYCHHBIC B XOJAC PEIICHHA 3adadyd pe3yJabTaTbl, KPUTHUYCCKU
OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3HUPOBATH U3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTh ¥ (HOPMYJIHPOBATH COOCTBEHHbBIE 3a/1a4i B 00pa30BaTEIbHOM JNEATEILHOCTH, B
TOM YHCJIE TIPU U3YYEHHH (DUBHKH;

J1aBaTh OLICHKY HOBBIM CHUTYaIlUsAM, OLICHHBATh IPHUOOPETEHHBIN OMBIT;

YMETh [IEPEHOCUTD 3HAHUS 110 (PU3HKE B IPAKTHYECKYIO0 001aCTh JKU3HEAEATEILHOCTH;

YMEThb HHTErPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUIaTh HOBBIC UJICH, TIPE/IIaraTh OPUTMHAIBHBIC TTOJIX0/IbI U PELLICHUS;

CTaBUTh MPOOIEMBI U 331a4H, A0MYCKAIOIIME albTCPHATHBHBIC PCILICHHS.



PabGora ¢ undopmanmeii:

BJIaACTh HABbIKAMH IMMOJIYUYCHUA HHd)OpMaI_IHH CIJHBH'-{CCKOFO COACpKaHHA U3 HCTOYHHKOB
pa3HbIX THIIOB, CAMOCTOSTEIbHO OCYILECTBISATh [IOMCK, aHallu3, CHCTEMATH3alUI0 U
MHTEPIPETALNI0 HHPOPMALIUH pa3IMYHbIX BUIOB U (POPM MPEICTABICHMS;

OIICHMBATh JIOCTOBEPHOCTH HH(OPMAITHH;

HCITIOJIb30BATh cpeﬂcma HHCIJOPM&L[HOHHBIX H KOMMYHHKAIlHOHHBIX TGXHOHOrHﬁ B
pelIeHUd KOTHUTUBHBIX, KOMMYHUKATUBHBIX U OPraHM3alMOHHBIX 3aa4 C COOJIIO/IeHHEM
TpeOOBaHMI S3PrOHOMHUKHN, TEXHHKH 0€301aCHOCTH, THTHEHBI, pecypcocOepekeHus, TPaBOBbIX
M 3THYECKUX HOPM, HOPM HH(POPMAIIHOHHOHN 0€30MacHOCTH;

CO3/1aBaTh TEKCThbl (U3UYECKOro cojepKaHusi B pasinyHbiX (opmarax ¢ yd4€rom
Ha3HaueHWss WHPOPMALMU W LEeJNEeBOH ayquTOpuM, BbIOMpas oONTHMaIbHYIO (Qopmy
MpeCTaBICHUS U BH3yaIU3allnu.

KomMMyHHKAaTHBHBIE YHHBEpPCaJbHbIe yueOHbIe AeilicTBHS:

OCYIIECTBIATH OOIICHHE Ha ypoKaX (PU3MKH M BO BHE-YPOUHOM JICATEIILHOCTH,

pacrno3HaBaTh NPEANOCHIIKH KOHMDIMKTHBIX CUTYai ¥ CMATYATH KOH(DIUKTEI,

PasBEPHYTO M JOTUYHO M3J1araTh CBOK TOYKY 3PEHHS C HCIOJIL30BAHUEM S3BIKOBBIX
CPEICTB;

MOHMMATh W UCIIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U WHIHBUIYAIbHOH paboTHI;

BbIOMpaTh TEMAaTHKY M METO/bl COBMECTHBIX JCHCTBHI C y4ETOM OOLIMX HHTEPECOB U
B03MO}KHOCT€ﬁ KaxKI101r0 4JeHa KOJIJICKTHBA,

MPUHUMATL LEIH COBMECTHOM JEsATEIbHOCTH, OPraHH30BbIBATH U KOOPAMHHPOBATH
JIEUCTBUA MO €€ JOCTHKEHMIO: COCTABJIATH IUIAH JACMCTBHM, paclpeiessaTh poild € YYETOM
MHCHHH Yy4aCTHHUKOB, 00CYXKAaTh pe3yJIbTaThl COBMECTHON pabOTHI;

OILICHMBATh KA4E€CTBO CBOETO BKJIA/A M KaKI0T0 Y4aCTHUKA KOMaH bl B 001N pe3ysibTaT
110 pa3zpadOTaHHBIM KPUTEPUSIM;

npejuiaraTh HOBbIE IMPOEKTHI, OLICHUBATh MIACH C MO3UIMH HOBU3HbBI, OPUTHHAIBHOCTH,
MPaAKTUYCCKONW 3HAYMMOCTH;

OCYIHQCTBJIHTB MO3UTHBHOC CTpaTCTHLICCKOC IMOBCOCHHUC B pZ:IBJ'II/I‘JHI:IX CHTyaLIHHX,
HpOﬂBﬂﬂTb TBOp‘{eCTBO H Booﬁpa}KeHue, 6blTb HHHULIHATHUBHBIM.

PeryasituBHbIe YHHBEpPCAJIbHbIE YUeOHbIe /1eiicTBHA
Camoopranmsanus:
CaMOCTOSATE/IbHO OCYILECTBIIATH [MO3HABATE/IbHYIO JACATEIBHOCTh B 00/1acTH (DU3UKU U
ACTPOHOMHH, BBISABJIATDH MPOOJIEMBI, CTABUTh U (JOPMYIMPOBATH COOCTBEHHBIE 3aa4H;
CaMOCTOATENBHO COCTAaBIAThH IUJIAH PELIEHUs pAacYETHBIX M KaUYeCTBEHHBIX 3aja4, IUIaH
BBIMOJIHCHUA TIPAKTHYECKOH paboTel ¢ y4ETOM HMEIOIUXCS PECypPCcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U MPEANOYTCHUN;
JaBaTh OILEHKY HOBBIM CHTYaIUsIM;
pacupATh paMKH yueOHOro IpeiMeTa Ha OCHOBE JTUYHBIX MTPEeANOYTEeHHUH;
JIeNaTh OCO3HAHHBIH BBIOOpP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATH NMPUOOPETEHHBIN OIBIT;
crocodcTBoBaTh  (POPMHPOBAHUIO M TPOSBICHUIO JIPYIUIMH B 00JacTH (PU3UKH,
MOCTOSTHHO TOBBILIATH CBOH 00pa30BaTeNbHBIH U KYJIbTYPHBIH YPOBCHbB.
CaMOKOHTPO/Ib, IMOLMOHAJIBbHBII HHTEJJICKT:
J1aBaTh OLICHKY HOBBIM CHTYALUSIM, BHOCHTb KOPPEKTHBbLI B JCATEIIbHOCTb, OLICHUBATD
COOTBETCTBHE PE3YJIbTATOB LIEISAM;
BIIQ/ICTh HAaBBIKAMH TI03HABATCIBHOH pE(ICKCHH KaK OCO3HAaHHA COBCPIIACMBIX
JEHCTBUI U MBICIIUTENBHBIX [IPOLIECCOB, X PE3Y/IbTATOB U OCHOBAHHII;
UCII0JIb30BaTh MPUEMBI pedUICKCHH JIUIS OLIEHKH CUTYallUH, BLIOOpA BEPHOI'O PELICHUS;
YMETh OLICHHBATh PUCKHA U CBOCBPEMEHHO MPHUHUMATh PEILICHMS 110 UX CHUKCHHUIO;
NPUHUMATh MOTHUBBI M @PTYMEHTHI APYTUX NIPH aHAJIU3E PE3YJIbTAaTOB ACATCIBHOCTH;



NpUHUMAaTh ccOs1, MOHUMast CBOM HEJOCTATK! U JIOCTOMHCTBA;

NPUHUMATL MOTHBBIL 1 API'YMEHTEI JAPYIUX IIPH aHAIH3E PE3YIbTATOB ACATCIBHOCTH;

MPU3HABATh CBOE IPABO U MPABO APYrUX HA OLINOKH.

B mporiecce OCTHKEHNUs THYHOCTHBIX PE3yJbTaTOB OCBOEHHS TPOTPaMMBbI 110 (u3mnKe
JUIs  ypOBHA cpeaHero obmero oOpazoBaHMs y 00ydarOUIMXCsAd COBEPIICHCTBYETCS
IMOLUOHAIIBHBIN HHTEJUIEKT, IPENoaaralomuil c)OpMUPOBAHHOCTD:

CAMOCO3HAHUS, BKIIOYAIONIEr0 CIIOCOOHOCTh TMOHUMATh CBOE  IMOIMOHAIILHOE
COCTOSIHHME, BHJETh HANpPaBIEHHs Pa3BUTHA COOCTBEHHOH 3MOIMOHATBHON cdepbl, OBITh
YBEPECHHBIM B cede;

CaMOpery/IMpOBaHMsl,  BKJIOYAIOLIEI0  CAMOKOHTPOJb,  YMEHHE  HNPUHUMATDH
OTBETCTBEHHOCTh 3a CBOE MOBE/IEHHE, CIIOCOOHOCTh aJanTHPOBATBCS K 3MOIHOHATBHBIM
MU3MEHEHHUSAM M TIPOABIATE THOKOCTb, OBITh OTKPBITBIM HOBOMY;

BHYTpeHHeﬁ MOTHBAaIuH, Bmmqammeﬁ CTPEMJIEHHE K NOCTUKCHUIO LEIH H YCIHEXY,
ONTUMH3M, HHHIHATHBHOCTh, YMEHHE [IHCTBOBATH HCXO/ISl U3 CBOMX BO3MOMKHOCTEH;

SMITIATHH, BKIIOYAONIeH CrIOCOOHOCTh MTOHMMATh YMOLMOHATBHOE COCTOSIHUE JIPYTHX,
yIMTBIBAaTH €0 TpPH OCYMIECTBICHHH OOIIEHHs, CIOCOOHOCTH K COYYBCTBHIO |
CONMEPEIKNBAHHIO,

COLMANIbHBIX HABBIKOB, BKJIIOYAIOMIUX CIIOCOOHOCTh BBICTPAUBATH OTHOLICHUS C
IOPYTUMH JIIOAbMH, 3a00THTHCSI, TIPOSBISITE HHTEPEC U pa3perarh KOH(GIUKTHI.

NMPEAMETHBIE PE3YJIbTATbI

K xonny o0y4enus B 10 kinacce npeaMeTHbie pe3ylbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxark C(OPMUPOBAHHOCTh Yy 00YHAIOIIMXCS YMEHHA:

JIEMOHCTPUPOBATh HA MPUMEPAX POJIb U MECTO (PU3UKHU B (POPMHUPOBAHUN COBPEMECHHOM
HAY4YHOM KapTHHBI MUPA, B Pa3BUTHUU COBPEMEHHON TEXHUKH U TEXHOJIOTUH, B IIPAKTUYECKOM
NeSTeJIbHOCTH JIF0JIeH;

YYUTBIBaTh FPaHHIIBI IPUMEHCHHSA H3YYCHHBIX (PU3UYCCKHX MOJCICH: MaTepHaibHas
TOUYKa, HHEPIMAIbHas CHCTeMa OTcuéTra, aOCOMIIOTHO TBEPAOE TEJO, UACATBHBIH ra3, MOJCIH
CTPOEHMSI I'a30B, KHUJIKOCTEN U TBEPJBIX TEJ, TOUEUHbIN IEKTPUHECKUHN 3apsil [IPU PeLIeHUU
bu3nyeckux 3amnay;

pacro3HaBark (pU3MUecKHe SIBIECHUS (Mpolecchl) M 0OBICHATh HX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJICKYISPHO-KHHETHUYECKON TCOPHHM CTPOCHHUS BEIIECTBA U ICKTPOJAUHAMUKH:
paBHOMEPHOE M PABHOYCKOPEHHOE MPSMOJIMHEIHOe [BUIKEHHE, CBOOOJHOE IaJieHue Tell,
NBUKEHUE T10 OKPYKHOCTH, HMHEpLHMs, B3aumojeiicrBue Ttei, anddysus, OpoyHOBCKOE
JBWKEHUE, CTPOCHHE JKUAKOCTEH M TBEPABIX Tel, M3MEHEeHHe 00bEMa Tel NMpH HarpeBaHUH
(oxyaka€HHH),  TEIUIOBOE  pPaBHOBECHE,  HCMApeHHe,  KOHICHCAlMs,  IUIaBICHHE,
KPUCTAJUIM3AIMS, KHUIIEHHE, BJIAXKHOCTb BO3/yXa, IOBBIIMIEHUE JaBIEHUS raza HOpU €ro
HarpeBaHWH B 3aKPLITOM COCY/[IE, CBSI3b MEK/y MapaMeTpaMH COCTOSHUS ra3a B H30Ipoleccax,
3EKTpU3aLM Tel, B3aUMOJCHCTBHUE 3aps/I0B;

OMMCHIBATH MEXAHUYCCKOE BUIKCHHE, HCTIONB3YA (PU3HMUECKHE BETHUMHBL: KOOPAMHATA,
NyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CUila, HMITYJILC Tella, KHHETUYeCcKas
JHEprusi, MOTEHIUAIbHAS JHEPrus, MeXaHudeckas padoTa, MeXaHUYecKass MOIIHOCTH; MPHU
ONMCAaHUH TIPABHJIBHO TPAKTOBaTh (U3WYECKHH CMBICT HCMONb3YEeMbIX BEJIWYHMH, HX
0003Ha4YeHHUsT W CEIUHHIBI, HAXOAWTh (OPMYJbl, CBS3BIBAIOLIME MAaHHYIO (H3HUECKYIO
BEJIMYHUHY C APYTUMH BEJIHUYUHAMU;

OIKMCHIBATHL M3YYEHHbIE TEIUIOBbIE CBOMCTBA TEJ M TEIUIOBbIE SBJICHHUS, UCIOJIbL3YS
(du3nuecKkue BEIMYHMHBI: JIaBJICHHME Ta3a, TEMIepaTypa, CPEIHss KWHETHYecKas SHeprus
XAOTHYCCKOTO JIBHIKCHHSI MOJICKYJ, CPEJIHCKBaJApaTH4YHas CKOPOCTh MOJEKYJ, KOJHYECTBO
TEIUI0Thl, BHYTPEHHSS dHeprus, padora rasa, KoOd(QQUUUEHT MOJIE3HOr0 NEHCTBUS TEIIOBOI0
JBUrATeNs; NP ONUCAHWM IIPABWILHO TPAKTOBATh (DU3MYECKUN CMBICH HCHOIb3YEMbIX
BEIMYMH, MX 0003HaueHWs M E€AMHHUIbI, HAXOJUTh (OPMYIIbI, CBsA3bIBAIOIIME AaHHYIO
(U3MYCCKYIO BEIIMYUHY C APYTUMU BCIUYUHAM;



ONMHCHIBATh M3YyUCHHBIC 3NICKTPHUCCKHC CBOMCTBA BEIICCTBA U JICKTPHUUCCKHUC SIBICHHSA
(mpouecchl), UCHOAL3YS (PU3HUECKHE BETMUMHBL: DJIEKTPHUECKUN 3aps, dJIEKTPHUECKOE 10JIE,
HANPSHKEHHOCTh  T10J151, MOTEHIMA, Pa3HOCTb MOTEHUUANOB; NPHU OIMCAHUW [PABUILHO
TPAaKTOBaTh (U3MYECKUI CMBICT HCIIOIb3YEMbIX BEIMYMH, UX O00O03HAYEHUs W EIMHMUILBI;
yKa3biBaTh (OPMYJIbI, CBSI3BIBAIOIIME JaHHYI0 (DU3HMYECKYI0O BEIWYMHY C JIPYTHMH
BEJIMUUHAMMU;

aAHATM3UPOBATh (PU3UUECKUE NPOIECChl U SBIEHHSI, UCTIONb3Ys (pU3HUECKUe 3aKOHbI U
NPUHIMIIBL 3aKOH BceMupHoro taroreHus, I, II u III 3akonsr HeroToHa, 3aK0H coXpaHeHus
MEXaHWYECKOW DJHEPrHH, 3aKOH COXpPAaHCHHS HWMITYyJbCa, NPUHIMIT CYMNEPHIO3UIINN CHII,
NPUHLIKII  PABHOIPABUS WHEPLMAIBHBIX CUCTEM OTCYETA, MOJIEKYISPHO-KMHETUYECKYIO
TEOPUI0 CTPOEHHUSA BEIECTBA, Ta30BbIE€ 3aKOHBI, CBA3b CPEJHEH KHHETHYECKOH SHEpTHH
TEIUIOBOTO ABHKCHHS MOJICKYJI ¢ a0COJIFOTHOM TeMIepaTypoi, NepBbIi 3aKOH TEPMOJANHAMHUKH,
3aKOH COXPAaHEHHS ANEKTPUUYECKOro 3apsia, 3akoH KyioHa, npu 3TOM pa3iinyaTh CIOBECHYIO
(GOpMYJIMPOBKY 3aKOHA, €ro MaTeMaTU4YECKOE BBIPAKEHHE U YCIIOBUS (IpaHULbI, 00JIACTH)
NPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIC TIPHHLIMIBI JCHCTBHA MallUH, TPHOOPOB M TEXHHUYECKHX
YCTPOMNCTB; pa3nuyaTh yCI0BHA UX 0€30MacHOr0 UCIONb30BaHUS B TOBCEAHEBHOM KU3HH;

BBITOJIHATE AKCHEPUMEHTBI 110 UCCIIEIOBAHHIO (DU3MYECKUX SIBJICHUH M IMPOLIECCOB C
MCIIOJIb30BAHUEM TPAMBIX M KOCBEHHBIX HM3MEpEeHHiH, TpH 3TOM  (POPMYIHUPOBATH
npobneMy/3afgady W THOOTE3y Y4eOHOrO SKCINEpPUMEHTa, CcoOMpaTh YCTaHOBKY M3
MPEATI0KEHHOT0 000PYA0BaHHSI, TPOBOANTE ONBIT U (JOPMYITHPOBATEH BHIBOJIBI;

OCYIIECTBIISITh NPSIMbIE U KOCBEHHbIE W3MepeHHs (U3MYECKUX BEIMYUH, [PU ITOM
BBIOMPATh ONTHUMANbHBIA CIIOCOO M3MEPEeHUs M HMCIOJIb30BaTh M3BECTHBIE METOJbl OIEHKH
MOTPEIIHOCTEH U3MEPCHM;

HCCIIEIOBaTh 3aBUCHMOCTH MEXKAY (U3MUCCKUMH BCIMYMHAMH C HCHOJIB30BAaHHEM
OpSIMbIX M3MEPEHUM, [PU ITOM KOHCTPYUPOBATH YCTAHOBKY, (DUKCHUPOBATL pE3yJIbTAThl
MOJTY4EeHHOW 3aBUCUMOCTH (PU3MUYECKUX BEIMYHH B BUjIe TaOuil U rpaduKoB, JienaTh BbIBO/IbI
0 pe3yJbTaTaM HUCCJICAOBaHHS;

coOmo1aTh TpaBuiia OE30MacHOro TpyjAa MPH TPOBEICHUH MCCIICIOBAaHUI B paMKax
y4eOHOr0 HKCHEPUMEHTa, Y4YEOHO-MCCIIENOBATEILCKOH W IMPOEKTHOM JAEATEIbHOCTH C
MCII0JIb30BAaHUEM U3MEPUTEJILHBIX YCTPOMCTB U J1abopaTOpHOIro 000pyI0BaHMS;

pemate pacuéTHBIC 3aaud C SABHO 3aJaHHOW (U3MUYCCKOM MOJICIBIO, HCIONB3YA
(u3nUecKne 3aKOHBI ¥ TPUHIIUITEL, HA OCHOBE aHAIN3a YCIIOBHS 3a/1a41 BEIOMPATh (PH3NUECKYIO
MOJie/lb, BbLICIATH (PU3n4ecKue BeluduHbl U (hopMysbl, HeOOXOoAUMbIE Ul e€ pelieHwus,
MPOBOJAMTH pAcu€Tbl W OIEHMBATH PEAJLHOCTH IMOJYYEHHOrO 3HAueHHsl (U3NYECKOil
BEIIHYMHBI;

peniaTtb KaueCTBCHHBIC 3a/Jaui: BBICTPAUBATh JOTMYECKH HEMPOTHBOPEYHBYIO LIETIOUKY
PACCYKIEHUM C ONMOPOI HA U3YYEHHbBIE 3aKOHbBI, 3AKOHOMEPHOCTH M (DU3NYECKUE SIBJICHUS;

UCMONb30BaTh IPH PEHIeHWH Y4eOHbIX 3ajad COBpeMeHHble HH(OPMaIMOHHbIE
TEXHOJIOTHH /IS TIOUCKA, CTPYKTYPHUPOBAHMs, MHTEPIPETALlMH W TPEACTaBICHUs yueOHOH U
HaY4YHO-TIOMYJISIPHOH MHGOPMAaLKH, MOJIYYCHHON M3 pa3iMYHbIX HMCTOYHHUKOB, KPHUTHUECKH
aHAJIM3UPOBATH MOTY4aeMyl0 HH(DOpPMAILINIO;

NPUBOUTH MIPUMEPHI BKJIaJla POCCUNCKUX U 3apyOeiKHBIX YUEHBIX-(DU3UKOB B Pa3BUTHE
HayKH, 00BbsICHEHHE TPO1IECCOB OKPY/KAIOLIEr0 MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTHI;

WCIIOJIB30BaTh TEOPETHYECKHE 3HAaHWUA MO (U3MKE B TOBCEAHCBHOH JKHU3HM A
obecrnieuenus 0e30MacHOCTH IIPH oOpalleHuy ¢ NpudopaMu U TEXHUYECKUMH YCTPOICTBAMH,
JUISL COXPAHEHUs 3/10pOBbs ¥ COOIIOICHUS. HOPM IKOJIOTHYECKOro MOBEIEHUs B OKpYKatolel
cpene;

paGoTarh B TpyMINE C BHIMOJHCHUEM pPa3jMYHBIX COLMAIBHBIX pOJICH, MIaHUPOBATH
paboTy rpynsl, palMoOHAILHO PACHpPEEnsiTh 005S3aHHOCTH U ILUIAHUPOBAThH JEATEILHOCTh B
HECTAHIAPTHBIX CUTYAIHsIX, aJIEKBATHO OLIEHMBATh BKJIAJ Ka)KI0r0 U3 YYaCTHUKOB IPYIIIIbLI B
pelleHne paccMaTpuBaeMoit mpooieMbl.



K xoniy oOyuenus B 11 Ki1acce npeIMETHBIC Pe3y/IbTaThl Ha 0a30BOM YPOBHE JOJUKHBI
oTpakath C(HOPMUPOBAHHOCTh Y O0YUaIOIUXCSI YMEHHI:

JEMOHCTPUPOBATH HA ITPUMEPAX POJIb U MeCTO (PU3UKU B (POPMHUPOBAHUN COBPEMEHHOM
HaY4YHOH KapTHUHBI MUPA, B Pa3BUTHH COBPEMEHHOW TEXHUKH U TEXHOJIOTHH, B MPAKTHYECKOi
JeSITeTbHOCTH JIFO/IEH, LIeJIOCTHOCTE U €JIMHCTBO (PM3UYECKOI KapTHHBI MUPA;

YYUTBIBaTh TPAHUIIBI TPUMEHEHUS HM3YYEHHBIX (U3UUECKHX MOJENeH: TOYEHHBIN
EKTPUYECKUM 3apsijl, JIyd CBeTa, TOYEUHbIA MCTOYHHK CBETa, sjepHas MOJE]b aToMa,
HYKJIOHHAsi MOJIEJTb aTOMHOTO s[pa TPH pelieHn (pU3HYeCcKuX 3a1ay;

pacno3HaBaTk (pu3MUecKue sABJICHUA (Mpolecchl) U 0OBACHATh MX HA OCHOBE 3aKOHOB
SIEKTPOJAMHAMMUKY U KBAHTOBOW (PU3MKH: JIEKTPUYECKast [IPOBOIUMOCTb, TEIJIOBOE, CBETOBOE,
XUMHYECKOe, MarHUTHOE JICHCTBHS TOKA, B3aWMOJCHCTBHE MarHUTOB, SJIEKTPOMArHUTHAas
MHIYKIMS, JICHCTBHE MAarHWTHOTO TIOJS HAa TIPOBOJAHMK C TOKOM M JIBWKYIIMHCS 3apsj,
JIEKTPOMArHUTHBIC KoOJeOaHWs U BOJHBL, HPSMOIMHEHHOE pPAaCHpOCTPaHEHHE CBETa,
oTpaxKeHue, npenomiieHue, uutepdepenns, nudpakius U Moasipu3alus CBETa, JAUCHEPCHs]
cBeTa, (oroanekTpuyeckuii ahdext (dhorordderr), cBeroBoe NaBiIeHHE, BO3HUKHOBCHHE
JTMHEHYaToro CIeKTpa aToMa BOJOPO/a, €CTECTBEHHAsA M NCKYCCTBEHHAs pailOaKTUBHOCTb;

OINHCBIBATH U3YYEHHBIE CBOMCTBA BELIECTBA (JIEKTPUUYECKHE, MATHUTHBIE, ONITHYECKHUE,
EKTPUUYECKYIO IIPOBOAUMOCTD PA3JIUUHBIX CPE/T) U AJICKTPOMATHUTHBIE SIBICHUS (IIPOLIECChI),
UCTIONB3YSl (pU3MUECKUE BENUYMHBI: 3JIEKTPHUSCKUH 3apsil, CHJIa TOKa, SJEKTPUYECKOe
HarnpsKeHUE, SIEKTPUYECKOE COTPOTHUBICHHE, Pa3HOCTh MOTCHLMANIOB, SIEKTPOABHIKYIIAs
cuna, paboTra TOKA, WHAYKUMS MarHUTHOro mons, cuina Awmmnepa, cuna JlopeHua,
MHIYKTUBHOCTb KATYILKU, SHEPrUsl JCKTPUUECKOT0 M MArHUTHOTO MOJISH, NEPUOJT U YacToTa
KonebaHuii B KolebaTeNnbHOM KOHTYpE, 3apsAll M CHJa TOKa B IPOLECCe TapMOHUYECKUX
3JIEKTPOMArHUTHBIX KoJicOaHWH, (POKYCHOE pacCTOsHME W ONTHYECKas CUia JIUH3bI, MPH
ONMUCAaHUH TIPABHJIBHO TPAKTOBaThb (PU3MYECKMH CMBICT HCHOIb3YEMBIX BEJIMYHH, HX
0003HAUYEHUS M CAMHHUII, YKa3biBaThb (POPMYJIbI, CBA3BIBAIOIIME JAHHYI0 (DU3HYECKYIO
BEJIMYUHY C JAPYTUMH BEJIHYUHAMM;

OTIHMCBIBATh M3Y4YCHHBIC KBAHTOBBIC SBJICHHS M MPOIECCHI, MCMOIb3YS (PU3HUECKHUE
BEJIMYUHBI: CKOPOCThH JJIEKTPOMArHUTHBIX BOJIH, JIJTMHA BOJHBI M YacTOTA CBETa, DHEPrHs H
UMITyJibC (DOTOHA, MEPHOJ MOIypacHaaa, HEPrus CBA3M ATOMHBIX sJEp, NPU OMHUCAHUH
MpPaBUIbHO TPAKTOBaTh (DU3MYECKHUIA CMBICI HCIOJIb3YEMbIX BEJIMYMH, MX O0O3HAYCHUs H
C/IMHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PM3UYECKYIO BEIUYMHY C APYTHMH
BEJIMYMHAMMU, BEIUUCIIATE 3HAYCHUE (DU3MUECKON BEIIMYHHBL,

AHATM3UPOBATH (PUIUUECKUE MPOLECChl U SABICHHS, UCTIONb3Ys (PU3HMUECKUE 3aKOHBI H
HOpUHIMILE: 3aKk0oH OMa, 3aKOHBI TOCJIE0BATENIBHOTO M [MapajuiebHOI0 COEIUHEHUS
NpPOBOJHMKOB, 3akoH JIkoyms—JleHna, 3aKOH 5SJEKTPOMArHUTHOM WHAYKIUH, 3aKOH
TPSMOJIMHEHHOTO PAacIpOCTPAHEHNUs CBETA, 3aKOHBI OTPAXKEHUS CBETa, 3aKOHBI MPEIOMIICHUS
cBeTa, ypaBHeHue DitHmTeiHa ansa dorodddexra, 3aKOH COXpPAHEHUS DHEPruM, 3aKOH
COXpaHEHHsI UMIYJbCA, 3aKOH COXPAHEHHUS JJIEKTPUYECKOro 3apslia, 3aKOH COXPaHEHUs
MaccOBOTO YHCJIa, MOCTyaaThl bopa, 3aKOH paavMoaKTUBHOIO pacraja, MpH 3TOM pa3indyarh
CITOBECHYIO (hOPMYJIMPOBKY 3aKOHA, €r0 MaTeMaTH4YeCKOEe BBIPAKCHHE W YCIOBUS (TpaHUIIB,
00J1acTH) NPUMEHUMOCTH;

OIpeleNsaATh HAalpaBJIeHHe BEKTOPAa MHIYKIIMH MAarHUTHOTO TOJIS TIPOBOJHHKA C TOKOM,
cunel Amriepa U cuiibl JlopeHna;

CTPOUTH U OMHCHIBATH H300paKEeHHE, CO3/1aBAEMOE TNTOCKUM 3€PKaiOM, TOHKO# JINH301;

BBIMOJIHATL HKCIIEPUMEHTBI MO HCCICAOBAaHUIO (DU3UYECKUX SIBICHUH M MPOLECCOB C
MCIIOJIb30BAHMEM MPsAMBIX M KOCBEHHBIX HM3MEPEHHH: T1pu 3TOM  (POPMYIUPOBATH
npobneMy/3ajady W rumnoresy y4eOHOro SKClepUMEHTa, coOMpaTh YCTaHOBKY U3
IPE/UIOKCHHOTO 000pY/10BaHuUsA, TIPOBOIUTh ONBIT U (HOPMYIHPOBATH BHIBOIBI;

OCYLIECTBIISTh MPSIMBIC M KOCBEHHBIC M3MEPEHUS (DU3MUECKUX BENUYUH, HPU ITOM
BbIOMPATH ONTHUMAJIbHBIA CIIOCO0 M3MEPEHHUsI U HCIOJIb30BAaTh W3BECTHLIC METO/bl OLEHKH
MOTPELIHOCTEe H3MEPEHUI;



WCCIIC/IOBaTh 3aBHCHMOCTH  (DM3MYECKMX BCJIMYMH C HCIOJIB30BAHUEM TIPSMBIX
HU3MEPEHHH: IPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PMKCHPOBATH PE3yJbTAThI MOJYyUYECHHOH
3aBUCHMOCTH (U3MYECKMX BEJIMYMH B BHJE TaOIMI U TpaduKkoB, JenaThb BbIBOIbI I10
pe3yibTaTaM MCCIIeI0BaHMS;

cobmonaTh mpaBuia 0€30MacHOTO Tpyda MpPH TPOBEACHUHM MCCICAOBAHUH B paMKax
yueOHOr0 HKCHIEPUMEHTa, Y4eOHO-HCCIEAOBATEILCKON M IIPOEKTHOH JEATEIBHOCTH ¢
MCII0JIb30BAHUEM U3MEPHUTEILHBIX YCTPOHUCTB M J1aO0OpaToOpHOIro 000pY10BAHMS;

pemars pacdyéTHBIE 3aJa4d C SBHO 3aJaHHON (U3MYECKOH MOMIENbI0, HCITONb3Ys
(du3nyecKre 3aKOHbBI U TPUHIIMITEI, HA OCHOBE aHAJIA3a YCIOBHS 3a1a4u BEIOMPATh PU3HUECKYIO
MO/JIe)Ib, BbUIEIATH (PU3HYECKUE BEJUYHHBI M (HOpMYIIbI, HEOOXOJUMBIC Ul €€ pelIeHHs,
NpPOBOJIMTL PacdyéTbl M OLEHHWBATh PEAJTbHOCTH MMOJYYSHHOIO 3Ha4eHHA (HU3HUSCKOH
BEIIMYMHEI,

pelarb KaueCTBEHHBIE 33/Jauu: BLICTPAUBATh JIOTMYECKH HEIPOTHBOPEYHUBYIO LIETIOUKY
pacCyKJIeHHI ¢ OMOPO HA U3YYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH W (DU3HMYECKUE SBICHUS,

HCIIOJIb30BaTh TIPH  pelIeHMH Y4eOHBIX 3ajad COBpeMeHHbIe HH(OpMalUOHHBIE
TEXHOJIOTHH A TOMCKA, CTPYKTYPHUPOBAHHUS, HHTEPIIPETALMK U MPEACTABICHHS yIeOHON U
HaY4YHO-TOMYJISIpPHOH MHGOpMAaLUH, MOJTYYEHHON M3 pa3iHYHbIX HCTOYHHUKOB, KPHUTHUECKH
aHAIM3UPOBATH MOJy4aeMy0 HH(GOPMALIHIO;

OOBSACHATH NPHHIMIBI JCHCTBUS MallldH, NPHOOPOB W TEXHHYECKHX YCTPOUCTB,
pa3ianyaTh YCIOBHS UX 0€30MacHOr0 MCMOIb30BaHHS B TOBCCAHEBHON KHU3HH,

NPUBOIUTH NPUMEPHI BKJIA1a POCCUHCKUX H 3apyOCIKHBIX YUEHBIX-()H3UKOB B pa3BUTHE
HayKH, B 00bsCHEHUE MPOLECCOB OKPYKAIOIIET0 MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIA;

MCIIOJIb30BAaTh TEOpPeTHYeCKHe 3HaHWA 10 (U3MKE B IOBCEIHEBHOW JKH3HH s
obecreyeHnst 6€30MaCHOCTH NMPH 0OpaIleHUH ¢ MPHOOpPaMH U TEXHUYESCKUMH YCTPOHCTBaMH,
JUISL COXPAHEHHUS 3/10pOBbsI ¥ COOTIOICHHUS HOPM IKOJIOTHYECKOTO TIOBEICHUS B OKPY/KAIOIIEH
cpene;

paboTtaTh B TpyIIie C BBINOJHEHHEM Pa3IMYHBIX COIHMAIbLHBIX POJICH, TUIaHUPOBATh
paboTy rpynibl, pallMOHANBHO PaCIpeeiaTh 0043aHHOCTH W IMJIAaHHPOBATh ACATCIBHOCTH B
HECTAHJapTHBIX CUTYaIHsX, a/ICKBaTHO OIICHHBATh BKJIAJ KaKIOTO M3 YYaCTHUKOB TPYIIILI B
pelIeHUE paccMaTpuBaeMOU IpoOIIeMbl.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosnuecTBo yacos
e HaumenoBanue pa3sjiesioB H TeM IPOrpaMMbI Konrpoas- | Ipakririe-
n/n Beero HbIe CKHe
padoTbl padoTsbl
Paznea 1. PU3UKA U METO/Ibl HAYYHOTI'O ITO3HAHUSA
1.1 ®u3uka ¥ METO/IbI HAYYHOTO MO3HAHHUS 2
HUroro no paszaeny 2
Pa3nen 2. MEXAHUKA
24 Kunemaruxka 5
2.2 JInHaMuka 7
23 3aKOHBI COXpaHCHHS B MEXAHUKE 6 1 1
Wroro no paszneny 18
Pa3nes 3. MOJIEKYJISIPHASL ®PU3UKA U TEPMOJIUHAMHUKA
3l OCHOBBI MOJICKY/IIPHO-KUHETUYECKOMN TEOpUHU 9 1
3.2 OCHOBBI TEPMOIMHAMHKH 10 1
33 ArperatHbie cocTosinus BeulectBa. da3oBbie 5
’ Mnepexoibl
Hroro no pazneny 24
Paznen 4. DJIEKTPOJUHAMMUKA
4.1 DJIeKTPOCTAaTUKA 10 1

JJ1IeKTPOHHbIE
(mngposbie)
oOpa3oBaTeJibHbIE

pecypcsl

Bbubauoreka [JOK
https://m.edsoo.ru/7f41bf72

bubnnoreka [IOK
https://m.edsoo.ru/7f41bf72

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

bubnuoreka [IOK
https://m.edsoo.ru/7f41bf72

bubauoreka IJOK
https://m.edsoo.ru/7141bf72

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

bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72

bubmuorexa [IOK
https://m.edsoo.ru/7f41bf72




[TocToAHHBIH 2MeKTpHYeCcKHil TOK. TOKH B bubanoreka LIOK

%2 pasnMYHBIX Cpeax . 12 . !  https://m.edsoo.ru/7f41bf72
Hroro no pasueny 22
PesepsHoe BpeMst 2

OBILEE KOJIMYECTBO YACOB I10 ITPOI' PAMME 68 3 3



11 KJTIACC
KoanyecTBo yacos

M HaumeHoBanue pas3aesioB M TeM NPOrpaMmbl Konxpous:
n/n Bceero HbIe
padorbl
Pazpnen 1. DJIEKTPOJAUHAMMKA
1.1 MarauTHoe 1oJe. DIEKTPOMarHuTHas UHIYKIHA 11 |
Wroro no pasaeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbBI
4| MexaHnueckue U 3JIeKTPOMarHUTHbIE KOJIeOaHus 9
2.2 MexaHu4yecKue U JIEKTPOMArHUTHBIE BOJHBI 5 |
2.3 Onruka 10
Wroro no pazaeny 24

Pazjien 3. OCHOBBI CHELUAJIBHOU TEOPUU OTHOCUTEJIBHOCTH

3.1 OCHOBBI CMIEHHATIBHON TCOPUH OTHOCUTEIBHOCTH 4 1

Wroro no pazneny 4

Paznea 4. KBAHTOBAS ®U3UKA

4.1 JeMeHTHI KBAHTOBOM ONTHKHU 6
4.2 Ctpoenne atoMa 4

43 ATOMHOE SIPO 5

Hroro no pazgeny 15

ITpakTHye-
CKHe
padoThl

DJIEKTPOHHBIE
(uugpoBbie)
o0pasoBareJjibHbIe

pecypcehbl

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97¢

bubmuorexa [HOK
https://m.edsoo.ru/7f41c97¢

bubmmotexa IIOK
https://m.edsoo.ru/7f41c97¢
bubnmnoreka [[OK
https://m.edsoo.ru/7f41¢97¢

bubmoreka [IOK
https://m.edsoo.ru/7f41c¢97¢

bubnnorexa LIOK
https://m.edsoo.ru/7f41¢97¢

Bubmuorexka LHOK
https://m.edsoo.ru/7f41c¢97¢

bubnuoreka [IOK
https://m.edsoo.ru/7f41c97¢




Paznen 5. JJIEMEHTbBI ACTPOHOMMWU U ACTPOPU3UKHU
bubnuorexa [JOK

8.1 DJIeMeHTBI aCTPOHOMHUH U aCTPODU3HKH 7 | https://m.edsoo.ru/7f41c¢97¢

Hroro no pasueny 7

Pa3nesa 6. OBOBIHAIOUIEE TOBTOPEHHUE

bubmuorexa [HOK
- DbetuproniecnORIgperHe # https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 4
Pe3epBHOE Bpems _ 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 4 7



IHOYPOYHOE IIVIAHUPOBAHUE
10 KJIACC

Ne
n/n

10

i

12

Tema ypoka

®usnka — Hayka o npupoje. Hayunsie Mmetosr
IMNO3HAHUA OKPYKAIOLIECT0 MHPaA

Poutb 1 MecTo Gu3uKH B (hOPMHUPOBAHUH COBPEMEHHOM
Hay4YHOH KapTHHBI MHpA, B IPAKTHYECKOM
JESATEIBHOCTH JTIOJICH

Mexanundeckoe aBukeHHe. OTHOCHTETBHOCTD
MexaHn4eckoro askeHus. [lepemenienue, ckopocTb,
YCKOpEeHHE

PaBHOMEpHOE NpSIMONMHEHHOE ABUKECHUE

PaBHOYCKOpEHHOE MPAMOJIMHEHHOE IBUKCHUE

CBoboaHoe magenne. Yckopenne cBOOOIHOTO
najieHus

Kpuosinneiinoe npuxenue. /Ipuxenune marepuaibHOK
TOYKH 110 OKPYKHOCTH

IIpunuun ornocurensHocTy [Mammnes. Mnepuunanbhabie
cucteMbl oTcyera. [lepBblii 3akoH HproTOHA

Macca tena. Cuna. [IpHIMIT CynIEpIIO3HUIMA CHIL.
BTopoii 3akon HproTOHA /511 MaTepUanbHON TOUKH

Tperuii 3akon HeroToHa 171 MaTeprUanbHBIX TOUEK

3akoH BcemupHoro tsarotenus. Cuita Tsokectd. [lepsast

KOCMHYCCKAsA CKOPOCThL

Cuna ynpyroctu. 3akon ['yka. Bec Tena

Koan4ecTrBo 4acos

Bceero

Kourpous-
Hble
padoTbl

[IpakTnye-
cKue
padoTsI

JJeKTPOHHbIE IH(POBbHIE
obpasoBaTe/ibHbIE

pecypcsl

butnanoreka [JOK
https://m.edsoo.ru/ff0c32e2

bubmuoreka LJOK
https://m.edsoo.ru/ff0c33e6

butnnoteka ITOK
https://m.edsoo.ru/ff0c3508

Bubmunoreka 1HOK
https://m.edsoo.ru/ff0c3620

bubmoreka [IOK
https://m.edsoo.ru/ff0c372e
bubnmoreka [IOK
https://m.edsoo.ru/ff0c39cc
butnuorexa LHOK
https://m.edsoo.ru/ff0c3ada
bubGiunoreka [IOK
https://m.edsoo.ru/ff0c3be8
bubmmoreka [IOK
https://m.edsoo.ru/ff0c3be8
Bubnuoreka [JOK
https://m.edsoo.ru/ff0c3be8
butnuoreka 1HOK
https://m.edsoo.ru/ff0c3d00

bubtmuoreka [JOK
https://m.edsoo.ru/ff0c3el 8




13

14

15

16

17

18

19

20

21

22

23

24

Cuna tpenus. Koagpunuent tpennsa. Cuna
COMPOTHUBIICHUS MPY ABUKCHUU TENIA B KHAKOCTH UIH
rase

IToctynarenbHOE M BpalaTebHOE IBUKEHUE
abcomoTHO TBEPAOTO Tena. MoMeHT cuitbl. [lnedo
CHJIBI. Y CIIOBHS paBHOBECHS TBEPJIOTO Tea

Wmmynbsc MaTepuanbHON TOUKH, CUCTEMBI
MaTepHaIbHBIX To4YeK. MiMnynbe cumbl. 3akoH
COXpaHEHUs UMITyJIbca. PeakTHBHOE JIBHIKSHHE

Pabora u MmoutHocTh Cuiibl. Kunetuueckas sHeprus
MaTrepuanbHOW TOYKH. TeopeMa 00 U3MEHEHUH
KHMHETHUECKOH SHEPTUn

IToreHumansHas sHeprus. IlorenunansHas sHeprus
yrpyro aeopMUpOBaHHON NPY/KHUHBI.
[MoTenimanbHast sHeprust Teja BOJIU3M MOBEPXHOCTH
3eMitu

[ToTeHITMaNBHBIC M HEMTOTCHITHAIBHBIE CHITBI. CBSA3b
paboThl HEMOTEHUMAIBHBIX CHJI C U3MEHCHUEM
MEXaHUYECKOH AHEPIrUU CUCTEMBI TeJT. 3aKOH
COXpPaHEHUs MEXaHUYECKOM 3HEPruun

JlaGoparophas padora «HccienroBanue CBs3H padOoThI
CHJIBI C M”3BMCHEHHEM MECXaHUYECKOW IHEPIUH Tela Ha
TIPUMEPE PACTSKEHHS PE3UHOBOTO KIYTay
KonrtponsHnas pabora no teme «KnHematuka.
Junamuka. 3aKOHbI COXpAaHEHUS B MEXAHUKEY
OCHOBHbIE [TOJIOKEHUSI MOJIEKYIISIPHO-KUHETHYECKOU
Teopuu. bpoyHoBckoe aBuxenue. Juddyzus
Xapakrep JABUKEHUS U B3aUMOIEHCTBUS YaCcTHILL
BelecTBa. Mojenu cTpoeHus ra3os, KHUIAKOCTEH U
TBEPABIX TEJ

Macca monekyn. Konuuectso BemectBa. [locrosuuas
Asoraapo

TeruioBoe paBHoBecue. Temreparypa u e€ U3mMepeHue.

[lIxana remneparyp Lleabcus

bubnuoreka [IOK
https://m.edsoo.ru/ff0c3f76

bubmmoreka LIOK
https://m.edsoo.ru/tf0c4 1 a6

butnmuoreka LHOK
https://m.edsoo.ru/ff0c43d6

bubmuoreka LJOK
https://m.edsoo.ru/ff0c4502

bubnuoreka [JOK
https://m.edsoo.ru/ff0c461a

bubmuoreka LJOK
https://m.edsoo.ru/ff0c478c

bubmmoreka LIOK
https://m.edsoo.ru/ff0c4b74
Bubnuoreka [IOK
https://m.edsoo.ru/ff0c4dc2




25

26

27
28

25

30

31

32

33

34

35

36
37

38

39

40

HNneansusiii raz B8 MKT. OcnoBHoe ypaBHenue MKT

AOcomntoTHas TeminepaTrypa Kak Mepa cpeaHei
KHHETUYECKOM PHEPIUH [IBUKEHUS MOJIEKYII.
Vpasuenne MenneneeBa-Kiraneiipona

3akon JlanbToHa. ['a30BbIE 3aKOHBI

JlaGopatopHas pabora «MccnenoBanue 3aBUCHMOCTH
MEK]LY MapaMeTpamMH COCTOSIHUSI Pa3pPEKEHHOr0 ra3a»

H3onponecchl B nacaqbHOM Ta3e B UX rpaduyeckoe
Hpeﬂ,CTaBHGHI/IG

BHy’I‘peHHﬂH JHEpPIusa Tepmonnnamuqecmifi CHCTEMBI H

crocoObI e€ n3MeHenus. Konn4ecTBo TEmnoTsl 1
pabota. BHyTpeHHss SHEpris 0JTHOATOMHOTO
11eanbHOro rasa

Bupr Tenjionepcaaqau

Vaenvnas Tennoémkocts Bemecrsa. Konuuecrso
TEMJIOTHI [IPH Terutonepeaaye. AnuabaTHblii pouecce

Hemei’l 3aKOH TEPMOJHHaAMHWKH K €Iro IIPpUMEHCHHE K
niomnpoucccam

HeobGpaTtumMocTh MporieccoB B mpupoze. BTopoii 3akox
TEPMOTUHAMUKH

[Tpunumn aevicreus u KI1I TennoBoid MammHbl

Iukn Kapuo u ero KII
DKOJOrHYecKue npodiieMbl TEIIOIHEPTeTHKH

O6ob6maromuii ypok «MonekynsapHas GU3HKa.
OCHOBBI TEpMOAMHAMUKH

KonrtponsHas padota no teme «MosekynspHas
¢uszrka. OCHOBBI TEPMOAMHAMHKH»

ITapooOpazoBanne u konaeHcanus. Mcnapenne n
KUIIEHHE

bubmmoreka LIOK
https://m.edsoo.ru/ff0c4fde

bubnroreka [IOK
https://m.edsoo.ru/ff0cS11e

bubmmoreka LIOK
https://m.edsoo.ru/ff0c570¢

bubmnoreka IJOK
https://m.edsoo.ru/ff0c5952

bubnunoreka [[OK
https://m.edsoo.ru/ff0c5¢36
Bubnunoreka [IOK
https://m.edsoo.ru/ff0c5¢36
bubtmunoreka 11OK
https://m.edsoo.ru/ff0cSefc
bubmnoreka LIOK
https://m.edsoo.ru/ff0c6230
bubmmoreka [JOK
https://m.edsoo.ru/ff0c600a

Bubnuoreka [IOK
https://m.edsoo.ru/ff0c6938
bubmoreka [IOK
https://m.edsoo.ru/ff0c6a50
butGmmoreka [JOK
https://m.edsoo.ru/ff0c63b6




41

42

43

44

45

46

47

48

49

50

51

52

53

54

AOCOIIOTHAs M OTHOCUTEIIBHASA BIIAKHOCTB BO3/AYyXA.
Haceruennsiit map

Teépnoe reno. Kpucramuuueckue u amopdusle Tena.
AHU30TPOITHA CBOMCTB KpUCTALIOB. JKuakue
kpucrauibl. CoBpeMeHHbIE MaTepuabl

[naBnenue 1 KpUcTaTH3anus. Y ielibHas TerioTa
massieHus. Cybonumarus

YPaBHeHHe TemIoBoro Oananca

DnexTpu3anus Tes. JnekTpudeckui 3apsaa. J{Ba Buna
IJICKTPUYCCKHX 3apAaa0B

HpOBOHHHKH, JHUINEKTPHKH H IMOJYIIPOBOIHHWKH.
3akoH COXpaHCHHs SJICKTPUYECKOTO 3apsaia

Bzanmopneiictue 3apsaos. 3akoH Kynona. Toueunsrit
ANEKTPUIECKHI 3apsij]

Hanpstxénnocts anexktpuueckoro mons. [punnun
CYMEPIO3ULIMU TEKTPUUECKUX mosied. Jluauu
HarpsKEHHOCTH

PaGora cun snekrpocraruyeckoro rnosis. [lorenuan.
Pa3HOCTh MOTEHIIHATOB

]._IPOBOJIHH KH H JHJICKTPHKH B 3JICKTPOCTATHYCCKOM
momce. ﬂ,HBHCKTpH‘ICCK&H OpOHULIAEMOCTH

DnexTpoéMkocTb. KoHneHcatop

aﬂeKTPOéMKOCTb IIOCKOI'0 KOHJieHcaTopa. BHepFHH
3apsKCHHOIO KOHACHCATOpa

JlaGopatopHas pabora "HM3MepeHne 21eKTPOEMKOCTH
KOH1eHcaTopa"

[IpuHIMD ACHCTBUSA ¥ TPUMEHEHNE KOHICHCATOPOB,
KOIMMPOBAILHOTO arliapara, CTpyiHHOro mpuHTepa.
DiekTpocTaTryeckas 3almTa. 3a3eMIeHUe
AJIEKTPONPUOOPOB

bubmmoreka LIOK
https://m.edsoo.ru/ff0c64d8

bubnroreka [IOK
https://m.edsoo.ru/ff0c6510

bubiroreka [IOK
https://m.edsoo.ru/ff0c6708
bubmmoreka [IOK
https://m.edsoo.ru/ff0c6820
butmmoreka [JOK
https://m.edsoo.ru/ff0c6bee
bubmnoreka IJOK
https://m.edsoo.ru/ff0c6bce

bubmnoreka [{OK
https://m.edsoo.ru/ff0c6bced

bubnunoreka 1HOK
https://m.edsoo.ru/ff0c6df2

bubtmunoreka 11OK
https://m.edsoo.ru/ff0c6f00
bubmnoreka LIOK
https://m.edsoo.ru/ft0c7018
bubmmoreka [JOK
https:/m.edsoo.ru/ff0c7126

butmnoreka LHJOK
https://m.edsoo.ru/ff0c72c0




55

56

37

58

59

60

61

62

63

64

65

66

DNCKTPHUCCKHI TOK, YCIIOBHA €r0 CYIIECTBOBAHHMA.
[Tocrosauerii Tok. Cuna Toxa. Hanpszkenue.
ConporusiieHue. 3akoH OMa i1 y4acTka 1ernu
[TocnenoBarenbHoOe, MapaieibHOE, CMEIIAaHHOE

coeZiMHEeHHe MpoBoIHUKOB. JlabopaTopHas pabora
«M3yueHne CMEIIAHHOT0 COCJINHEHUS PE3UCTOPOBY

PaboTa 1 MOIITHOCTE ANEKTPHYECKOTO TOKA. 3aKOH
Joxoynsi-Jlenua

3axon OMa 17151 TONHOH (3aMKHYTOM ) DJIEKTPHUYECKOMH

neru. Koporkoe 3ambikanue. Jlaboparopuas pabora

«HM3mepenne I/IC UCTOYHHMKA TOKA U €0 BHYTPEHHETO

COIMPOTHBJICHHA»

DIeKTpOHHAS TPOBOAUMOCTD TBEP/IBIX METAIIIOB.
3aBUCUMOCTH COMPOTHUBIICHUS METAJUIOB OT
temnepatypbl. CBepXIPOBOAUMOCTD
DIeKTpUYeCcKHii TOK B Bakyyme. CBoiicTBa
JIEKTPOHHBIX MYYKOB

[TonynpoBOAHUKH, UX COOCTBEHHAs U IPUMECHAs
npoBoanMOCTh. CBOHCTBA p—n-nepexosa.
[TosrynpoBOIHUKOBBIE IPHUOOPHI

DJIEKTPUUECKUI TOK B pacTBOpax M paciuiaBax
3JIEKTPOJIUTOB. DJIEKTPOJIUTHYECKAs UCCOLMALIUS.
DIEKTPOIH3

DeKTpUYECKHii TOK B razax. CaMoCcTOATeNbHBIN H
HECAMOCTOATENBHBIN pa3psaa. Monnus. [1nazma
DNEKTPUUYECKHE MTPUOOPBI M YCTPOHCTBA U X
npaxkTuyeckoe npumenenue. [Ipasuna rexuuku
OesonacHoCTH

O000warmui ypok «2JeKTpOAHHAMUKA

KonTposbHas pabdoTa mo reme «IEKTPOCTATHKA.

[TocTostHHBIN 2IEKTPUYECKUIA TOK. TOKM B pazIMuHbIX

cpeliax»

bubmmoreka LIOK
https://m.edsoo.ru/ff0c7410

bubmmoreka [IOK
https://m.edsoo.ru/ff0c7838

butnunorexka IHOK
https://m.edsoo.ru/ff0c7ac0

butnunoreka [HOK
https://m.edsoo.ru/ff0c84ae

bubmmoreka [IOK
https://m.edsoo.ru/ff0c82ba

bubmunoreka [IOK
https://m.edsoo.ru/ff0c84ae

bubnunoreka [JOK
https://m.edsoo.ru/ff0c86fc

bubnnoreka 1HOK
https://m.edsoo.ru/ff0c88be

bubmuoreka 1HOK
https://m.edsoo.ru/ff0c8a8a




67

68

Pesepenbiit ypok. KonTposeHas paboTa no Teme
"JnexrpoauHamuka’

Pesepsublii ypok. O600matomuii ypok no remam 10
Kjacca

OBILEE KOJIMYECTBO YACOB T10 ITPOI'PAMME

11 KUIIACC
Ne
i Tema ypoka

ITocTossHHBIE MAarHUTRI H MX B3aHMOACHCTBHE.
MarnutHoe nose. Bekrop MarHUTHON HHAYKLINA.
JIMHUK MarHUTHOH MHIYKIUH

MarsuTHoe 1oJie MPoOBOJAHMKA ¢ TOKOM. OMbIT
Opcrena. BzaumopaeiicTBre MPOBOJHUKOB C TOKOM

JlabopatopHas pabota «/3yueHre MarHuTHOTO TOJIA
KaTYILIKH C TOKOM»

JleficTBME MarHUTHOTO N0JI HA IPOBOJIHHUK C TOKOM.
Cuita Ammnepa. Jlaboparopnas padora «MccnenoBanue
NeiiCTBUS MOCTOSSHHOI'O MarHUTa Ha PaMKy C TOKOM)

JIeliCTBHE MarHUTHOIO 1OJISL HA ABUKYILYIOCS
3apsuKeHHYH0 yactuily. Cuna Jlopenna. Paborta cuisl
Jlopenna

DnexTpomarHuTHas HHAYKOUA. [loTok BexkTopa
MarHuTHOM uHayKiuu. IJIC uHayKunu. 3aKOH
3NIeKTpOMarHuTHOM nHAyKImu Dapajies
Jlaboparopnas pabora «MccienoBanue siBieHus
3MEKTPOMArHUTHOW MHIYKIIMK

HuayktuBHOCTS. fBneHne camounaykunu. D/1C
CAMOMHJIYKIIUUA. DHEPIUsi MATHUTHOTO MOJIsT KATYILIKH C
TOKOM. DJIEKTPOMArHUTHOE 110J1e

68

Koa HYECTBO YaCOB

Bcero

KoHTpo.b-
Hble
padoTsl

ITpakTHye-
cKHe
padoTsl

bubmmoreka LIOK
https://m.edsoo.ru/ff0c8c56
bubnuoreka [[OK
https://m.edsoo.ru/ff0c8f6¢

JJIeKTPOHHBbIE LH(PPOBHIE
o0pa3oBaTeibHbIC

pecypcebl

bubnuoreka IJOK
https://m.edsoo.ru/ff0c9778

bubnuoreka LIOK
https://m.edsoo.ru/ff0c98fe

bubnuorexka [JOK
https://m.edsoo.ru/ff0c98fe

bubnnoreka [JOK
https://m.edsoo.ru/ff0c9ac(

bubnuorexa LIOK
https://m.edsoo.ru/ff0c9df4

bubmuoreka [IOK
https://m.edsoo.ru/ff0cal 50

bubmuoreka LHOK
https://m.edsoo.ru/ff0ca600
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TexHuuecKHEe ycTpoicTBA M MX IPUMCHCHHME:
MOCTOAHHLIC MArHHUTEI, QHSKTPOMHFHHTBI,
IEKTPOABUIATENb, YCKOPUTEIH JIEMEHTAPHbIX
4acTHUIl, UHIYKIIMOHHAs N1eYb

O6o0bmaronmii ypok «MarHuTHoe 1oJie.
DNEeKTPOMArHUTHAS WHIYKIIHS

KonTponbHas pabora no teme «MarHuTHoe mnosie.
BJICKT]Z)OMH.FHHTHaH HHAYKIHA>

CB000/1HBIE MEXAaHUYECKHE KOJIeOaHusl.
["apmoHuueckue kosiedbanus. YpaBHeHue
rapMoHM4ecKuX KoneOanuii. [Ipeparienne aHeprun

JlaboparopHas pabora «MccreroBaHne 3aBHCHMOCTH
MepHoaa ManbIX KoJdeOaHuH rpy3a Ha HUTH OT JUTHHEI
HUTH M Macchl rpy3a»

Konebarenbubiii kKoHTYp. CBOOO/IHBIE
3JIEKTPOMAarHUTHbIC KOJeOaHus B HIeaTbHOM
Kose0aTeIbHOM KOHTYpE. AHAIOTUsA MEXKIY

MEXAHNYCCKHMH W NICKTPOMArHHTHBIMH KOJIeOaHuIMH

dopmyna Tomcona. 3aKOH COXPaHEHUsS YHEPTUH B
MealbHOM Ko1ebaTeIbHOM KOHTYpe

[IpencraBinenue o 3aTyxarnux KojieOaHusX.

BbIHy)K,I[eHHBIe MeXaHHYecKHe Kosicbanus. Pe3sonanc.

BI:IH}’)KJ]CHHBIC SJIICKTPOMariHuTHEIC KoeOaHus

[Tepemennblii Tok. CHHYCOMAAIBLHBIN TIEpeMEHHBIN
TOK. MOILIHOCTb NEPEMEHHOTO TOKA. AMIUIMTY/IHOC U
,H,CﬁCTByEOLLlGC 3HA4YCHHUC CHJIbI TOKA U HAIIPAKCHHUA
Tpancdhopmarop. [lpoussoacrso, nepegaya u
noTpedIeHHe EKTPUYECKOI IHEPTUU
YCTpolcTBO M MPAaKTHYECKOE TPUMEHEHHE
IMEKTPUUECKOTO 3BOHKA, TEHEPATOPa MEPEMEHHOTO
TOKA, JJUHUH dJIeKTponepesay

DKOJIOrHYECKUE PUCKHU NPU TIPOU3BOJICTBE
anekTpodHeprun. KynbTypa Ucnoib30BaHus
3JIEKTPOIHEPTHUHU B TTOBCEAHEBHOM JKU3HH

Bubmuorexka [JOK
https://m.edsoo.ru/ff0cab82

bubmunoreka [JOK
https://m.edsoo.ru/ff0cad58

bubnnoreka [IOK
https://m.edsoo.ru/ff0caf06

bubnuoreka [JOK
https://m.edsoo.ru/ff0cb820

BbuGauoreka LJOK
https://m.edsoo.ru/ff0ch9c4

bubnuorexa [IOK
https://m.edsoo.ru/ff0cbb86

bubnnoreka [JOK
https://m.edsoo.ru/ff0cbd34

bubnuoreka LIOK
https://m.edsoo.ru/ff0ce324
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MexaHH4YeCKHE BOJIHBI, YCIIOBHSA PACIIpOCTPAHCHUS.
[lepunoa. CxkopocTh pacpocTpaHEeHUs U IJTHHA BOJIHBI.
IToriepeyHble U IPOAOIBHbBIE BOJIHBI

3Byk. Ckopocts 3ByKa. [ pomkocTs 3ByKa. Beicora
tona. TemOp 3Byka

DJeKTpOMarHUTHEIE BOJTHBI, HX CBOMCTBA U CKOPOCTH.
[IIkana 371eKTPOMAarHUTHBIX BOJIH

[IpyHIMIIEI paiioCBA3M U TeneBuieHns. Passutue
CpPEACTB CBA3H. Panunonokanus

KonTponbsHas pabora «KomebGaHus W BOJTHBI»

[TpsMoIMHEHHOE PacIIPOCTPAHEHHE CBETA B
OJHOpOAHOMU cpese. ToueuyHsli HCTOUHHK cBeTa. JIyu
cBera

OTtpakeHue cBera. 3aKOHbBI OTPaKEHUS CBETA.
[TocTpoenue n3odpakeHUil B IJIOCKOM 3epKaie

HIJCHOMJTGHHC ceera. [Tonnoe BHYTPEHHEC OTpaKCHHUE.

[TpenensHEII Yol MOJTHOTO BHYTPEHHETO OTpakeHUs

Jlabopatopuas padora «M3mepeHue nmoxkasaresis
PEIIOMIICHUS CTEKIIa»

JIun3el. [ocTtpoenne nzobpaxenuii B nna3ze. Popmyna
TOHKOM JIHH3BL. Y BEJIMUCHUE JTHH3HI
JlabopaTtopnas pabora «MccnenoBanue cBONHCTB
HM300paKEHUMN B JIMH3AX»

Hucnepcus csera. CiokHbIH cocTaB 0e10ro ceera.
LBeT. JlabopaTopHas padorta «Habmoaenne
JUCIIEPCHH CBETA»

Mutepdepennus ceera. JIndpaxuns csera.
Hudpaxuuonnas pemérka

[TorrepeunocTs cBeToBIX BonH. [lonsgpusanus ceeta

Ornrruyeckure npudopsl M YCTPOKWCTBA U YCIIOBHS UX
0e30MmacHOro MpUMEHEHHS

bubauoreka [JOK
https://m.edsoo.ru/ff0ccas54

bubnuoreka LIOK
https://m.edsoo.ru/ff0ccclc

Bbubmuoreka [TOK
https://m.edsoo.ru/ff0ccfe(

bubauoreka [JOK
https://m.edsoo.ru/ff0cc6{8

bubnuoreka LJOK
https://m.edsoo.ru/ff0cd350

bubnuoreka LJOK
https://m.edsoo.ru/ff0cd4e0

bubauoreka IJOK
https://m.edsoo.ru/ff0cd7f6

bubnnoreka [JOK
https://m.edsoo.ru/ff0cd67a

bubanoreka [JOK
https://m.edsoo.ru/ff0cddle

butmnoreka LIOK
https://m.edsoo.ru/ff0ced22

bubnuoreka LIOK
https://m.edsoo.ru/ff0cf02e




36

37

38

39

40

41

42

43

44

45

46

47

48

49

50

[ 'paHuLIBI TPUMEHUMOCTH KJIACCHYCCKON MEXaHUKH.
[Toctynarsl cnenuanbHON TEOPUU OTHOCUTEIILHOCTH

OTHOCHUTENBEHOCTH OJHOBPEMEHHOCTH. 3aMe/IeHHE
BPEMEHH U COKPALLIEHHUE [IJTUHDI

DHeprus U UMITYJIbC PEISITUBUCTCKON YacTHIbl. CBA3b
MAaccChl C SHEPruel U UMITYJIbCOM. DHEPrus MOKOs
KouTtponsnas padora «Onruka. OCHOBBI CTIEIHAIBHOMN
TEOPHUH OTHOCHUTEIBHOCTHY

®otonbl. Popmyna [1nanka. DHEprus u UMIYIbC
¢oToHa

OtkpbiTUe U uccleposanue pororddexra. OnbiTol A.
I'. Cronerosa

3axonbl poToaddexra. YpaBHeHue DUHIITEHHA 1715
dorordpderra. «KpacHas rparuna» porospdekra
JlaBnenne ceera. Omeitel [1. H. JIebenena.
XHUMHUYECKOE ACHCTBHE CBETa

TexHHYECKHE YCTPOHCTBA U IPAKTHYECKOE
npuMeHeHue: (poTorIeMenT, POTONATIHK, COMHETHAs
Oarapest, CBETOIMO]]

Pemenue 3a1a4 1o reMe «JIeMEeHThbl KBaHTOBOMK
ONITHKH»

Monens atoma Tomcona. Onbrter Pezepdopaa no
paccesiHuio o-dactuil. [Inanerapuas moaens atoma

[Toctynatel bopa

H3nyuenue u norionieHne GOTOHOB IIPH NIEPEX0/Ie
aTOMa C OJIHOTO YPOBHS YHEPrUU Ha Jpyroi. Bubl
CIIEKTPOB

BomHoBeie cBOMicTBA yacTHll. BonHbl ae bpoins.
KopnyckynaspHo-BosiHOBO# ayanu3m. CliOHTaHHOE U
BBIHYKJIEHHOE U3ITyYEHUE

OtkpeiTHe pagunoakTuBHOCTH. OnbITH Pesepdopa mo
OTIpEeeICHHIO COCTaBa PAIHOAKTHBHOTO M3JIYUYCHHS

bubanoreka LIOK
https://m.edsoo.ru/ff0cfR862

bubauoreka [JOK
https://m.edsoo.ru/ff0cfa42

bubnnoreka LIOK
https://m.edsoo.ru/ff0cfc68

bubnunoreka [JOK
https://m.edsoo.ru/ffOcf6{0

bubnmoreka [JOK
https://m.edsoo.ru/ff0cfel6

bubnuoreka IIOK
https://m.edsoo.ru/ff0cffc4

butmuorexa [JOK
https://m.edsoo.ru/ff0d015¢

butmnorera [TOK
https://m.edsoo.ru/ff0d04a6

bubnunoreka [JOK
https://m.edsoo.ru/ff0d0302

Bubnuoreka [JOK
https://m.edsoo.ru/ff0d091a

bubnuoreka LIOK
https://m.edsoo.ru/ff0dOafa

bubmunoreka LIOK
https://m.edsoo.ru/ff0dOafa

bubauoreka IJOK
https://m.edsoo.ru/ff0d0ca8

bubmuoreka LIOK
https://m.edsoo.ru/ff0d0fd2
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CaoiicTBa anbda-, Oeta-, ramma-u3nyucHusa. Bansaaue
pa,E[I/IOHKTHBHOCTH Ha JKHUBBIC OpFaHH3MbI

OtxkpbiTHE IPOTOHA U HEHTpOHA. M30TONbL. Anbda-
pacrnaj. 2JeKTPOHHbIH U MO3UTPOHHLIN OeTa-pacra.
['amma-usnydenue

DHeprus CBA3W HYKJIOHOB B Ajpe. S nepHble peakiny.
Slnepusiii peakTop. ITpobnemsbl, MepCHEKTHBBI,
IKOJIOI'HYECKHE aClIEKThI }I,ILCpHOﬁ DHCPICTHKH
DnemeHTapHble 4acTHIbL. OTKpPbLITHE MO3UTPOHA.
MeTo/1bl HaOJIOEHHS U PErHCTPALIMK JIeMEHTAPHBIX
yacTull. Kpyriueiii crosn «PyHaaMeHTallbHbIe
B3aMMOJICHCTBHA. EAMHCTBO (hm3HuecKoi KapTHHBI
MHPa»

Bup 3sésgnoro Heba. Co3Bes3aus, spkue 3BE3/bl,
TUTAHeThI, UX BUAMMoOe aBwkeHue. ConHevHas cucrema
Connue. ConHeyHast akTUBHOCTh. McTOUHUK 3HEpruun
ConHua u 3BE31

3BE3/1BI, KX OCHOBHBIC XapaKTCPHCTUKH. 3BE3IbI
TJIaBHOM IOCIIeI0BaTeNbHOCTH. BHYTpeHHEE cTpocHHE
3B&3/1. CoBpeMeHHbIE NPEJICTABIEHUS O
POUCXOKIACHUH U 3B0MIONMHK ColHIA U 3BE3 ]
Muneunslii [1yre — Hama ['arakruka. [lonoxenue u

npuxenne Connna B 'anaktuke. Nanaktuku. YeépHeie
JBIPHI B Apax rajJakTHK

Bcenennas. Pasberanue ranakruk. Teopus bonpmoro
B3pbiBa. PesnkroBoe usnyuenue. Meraranaktuka
Hepetennbie npo0ieMbl aCTPOHOMUH

Kontponbhnast pabora «91€MEHTBl ACTPOHOMHUHU U
acTPO(U3HKI»

O06o0marommii ypok. Poib GU3MKH U aCTPOHOMHUH B
IKOHOMHUYECKOM, TEXHOJIOTHYECKOH, COITHAITLHOH U
ITUUECKOH cepax NesTeTILHOCTH YEI0BEKA

O6o6maromuit ypok. Pojab u Mmecto Guszuku u
ACTPOHOMHH B COBPEMEHHOH Hay4HOW KapTHHE MUpa

bubnuoreka [TOK
https://m.edsoo.ru/ff0d1162

bubauoreka [JOK
https://m.edsoo.ru/ff0d1356

buGauoreka [JOK
https://m.edsoo.ru/ff0d0e38
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O6o0marommii ypok. Pone pusnueckoit Teopun B
(bopmMupoBaHUH NIPEJICTABICHUN 0 HU3HUECKON
KapTHHE MHpa

O06o0maromui ypok. Mecto Gpu3nyecKoi KapTHHbI
MHpa B 00IIIEM Psly COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MIPEJICTABICHUI O IPUPO/IE

PesepBHBIi ypok. MaruuTHoE nouie.
DONEeKTPOMATHUTHAS HHITYKLIHS

PesepBHbrit ypok. Ontuka. OCHOBBI crielManbHOM
TEOPUHU OTHOCUTENBHOCTH

Pesepubiit ypok. KBanrosas huzuka. I71eMeHThI
ACTPOHOMHH U aCTPOPHU3IUKU

OBIIEE KOJIMYECTBO YACOB I10O ITPOI' PAMME

68

bubnuoreka [IOK
https://m.edsoo.ru/ff0d1784




YUYEBHO-METOIUYECKOE OBECIIEYEHHUE OBPA30OBATEJBHOI'O
IMPOLECCA

OBS3ATEJIbHBIE YYEBHBIE MATEPUAJIbI 1J151 YYEHUKA

* Ouszuxa, 10 kimace/ Msakumes I'.4., byxoBues b.b., Corckuit H.H. mox penakumeit
[TappentreBoit H.A., Akiinoneproe oburectBo «M3natensctBo «IIpocBenicHue

» @usuka, 11 kmace/ Msakuwmes I'.JL., byxosues b.b., YUapyrun B.M. non penaxiueit
[MapdentbeBoit H.A., Akunoneproe odmectBo «M3narensberso «lIpocsemenne

» ®u3uka. 3agaunuk. 10-11 ki.: [Tocobue s oduieodpazopar. yupexaeHuii Peivkesuy A.IT.

M.: Ipoda

METOIUYECKUE MATEPHAJIbI 1JI151 YUUTEJISA

» Ouszuka, 10 xmacc/ Msaxumes [.5., byxoBues b.b., Corckuii H.H. mon pemaximeii
[Mapdentnesoit H.A., Akunoneproe odmectso «M3narenscrso «llpocsemenue»

* @usuka, 11 knace/ Mskumes I'.JI., Byxosues B.B., Yapyrun B.M. nox penakuuei
[MappentheBoit  H.A., AkmmonepHoe obmectBo «H3narensctBo  «IIpocsenieHne»
» Gusuka. 3apagynuk. 10-11 ki.: I[Tocobue s o6meodpaszosar. yupexaenuit Peimkend A.IL
M.: ipoda

* Temaruueckue KOHTPOJBLHBIE M caMmocTOsTelNbHbIE padorsl no ¢usuke. 10 kiace: k
yueObuuky I'. . MskumeBa «®Pusuka. 10 kmacc» O.M. I'pomiesa M.: HM3marenbcTBO
«DK3aMeH»

* TemaTHueckHe KOHTpPOJIbHBIE M CaMOCTOsATENbHbIE padoThl nmo ¢usuke. 11 kmace: k
yueonuky I'. 5. MskumeBa «®uszuka. 11 wiracc» O.M. I'pomuesa M.: H3parenbcTBo
«IK3ameH»

HUPPOBBIE OGPASOBATEJIBHBIE PECYPCHI U PECYPCBI CETH
UHTEPHET

* http://school-collection.edu.ru

* http://www.class-fizika.narod.ru/

+ https://lesson.academy-content.myschool.edu.ru/

* Buneoypoku «Jle-moHcTpannontbsie onbiTel 1o Gusuke. 10-11 xin.»

* DIIEKTPOHHBIC YpoKH 110 pusuke. 10-11 ki1



