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HOACHUTEJIBHASA 3AIIUCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpOBHSI Ha YPOBHE CPEAHEro OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke c yuéroMm (QenepanbHOil pabodeil mporpamMMmbl BOCIHUTAHHS U
KOHLEMIMU TMpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3alusiax Poccuiickon QOenepanny, peanu3yrmmnux OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (HOPMHUpPOBAHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3MKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-ESITEIbHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBercTBYyeT TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, TPEJAMETHBIM U METANpeAMETHBIM pe3yJbTaTam
oOydeHHsI, a TaKKe YUYHUTHIBAET HEOOXOJUMOCTh peaIu3alru MEXKMPEIMETHBIX
cBs3eld (PU3MKU C €CTECTBEHHO-HAyYHBIMM YYEOHBIMU TIpeamMeTramMu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro oOIIero
o0Opa3oBaHus, IUIAHUPYEMbI€ pe3yJIbTaThl OCBOCHHS Kypca (DU3UKH: JTUUHOCTHBIE,
MeTanpeIMEeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gpu3MKe BKIIOYAET:

e IUIAHUPYEMBIE Pe3yJbTaThl OCBOCHUS Kypca (pU3nKu Ha 0a30BOM YPOBHE, B

TOM YHMCJIE PEeIMETHBIE Pe3yIbTaThl M0 TOJaM 00y4eHHUS;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam oOydeHHs.

dusrka Kak Hayka o HaumOosiee OOIIUX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBe yueOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeM mupe. IIIkonpHBIN Kypc GU3UKH — CUCTEMOOOPA3yIONTUN
JUTSI €CTECTBEHHO-HAYYHBIX YUCOHBIX MPEIMETOB, MOCKOIbKY (DU3NYECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3yYaeMbIX XHMHEH, OMOJIOTHEH,
bu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npuMeHeHue  (GU3NYECKUX 3HAHUW  ONpenelsieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHONOTMH B cdepe DSHEPreTHUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, TMOJIyYEHHUs HOBBIX MAT€pUANIOB C 3aJaHHBIMU CBOMCTBAMHU WU JPYTHUX.
N3yuenne Qu3MK BHOCHUT OCHOBHOW BKJAaJ B (DOPMUPOBAHHE ECTECTBEHHO-
HAyYHOU KapTHUHBI MUpa OOydaromuxcs, B (GOpPMHUPOBAHHUE YMEHHH NPUMEHSTH
HAyYHBIH METO/I TO3HAHUS MPU BHITIOJHEHUH UMH YIEOHBIX HCCIICIOBAaHUH.

B ocHOBY kypca ¢Gu3uMKK JJ11 YPOBHS CpeIHEro o0O0Iero oOpa3oBaHUs
MOJIOKEH PsAJl WIeH, KOTOpPblE MOXKHO pacCMaTpuBaTh KaK MPUHILMIBI €ro
ITIOCTPOCHMS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepuai U3 BCEX Pa3fesioB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW Marepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaT€pHUM, BEIIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus nOpeanojaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuUTMEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 9KOJIOTUYECKUMH MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKUX U TEXHOJIOTMUYECKUX MPHUIOKECHUN
U3YUYEHHBIX TEOPUI U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEACHHUS DJIEMEHTOB
CollepKaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM TpobiieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHMKH M TEXHOJOTHU, a TakkKe OOCYXKIECHHUS
po0JIeM pallOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (U3MUecKue Teopuu (PpopMUpOBaHUE MPEACTABICHHUHN O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOJE, TpPaHUIAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluU SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaroniuxcs.
s 6a3oBoro ypoBHS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U J1a0OpaTOpHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NpaKTHYECKUX paboT. BriaeneHue B yka3aHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJAMMBIX JUIsI KOHTPOJSA M  OLIEHKH, OCYIIECTBIISAETCA Y4aCTHUKAMH
00pa30BaTeIbHOrO IMpoLecca HCXOAsS U3 OCOOCHHOCTEW TUIaHUPOBAaHUSA U
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUMMHCS YMEHHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEUIOKEHHBIX THIIOTES.

bonpmioe BHUMaHWE YIENAETCS PEUICHUIO DPAcYETHBIX M KadE€CTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HbBIX pa3aeioB. /[ KadyecTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISIFOTCS 3aJIlaHUS Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOJETU MJIsi CHUTYyalldd TIPAKTHKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepuaibHO-
TEXHUYECKOMY OOECIIeUeHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bu3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa30oBaHUs JOJKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOMHEeTa (PM3WUKH WM B YCJIOBHSX WHTCTPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOTO IMUKIa. B kaOuHeTe (HM3UKH JTOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YUYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpalmoHHoe o0opyaoBaHHEe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHWHUMAJIBHOW JIOCTATOYHOCTH UM  O0O0ECICUYMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIMPUYCCKUX |
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 00OpynOBaHUE ISl YUYEHUYECKUX MPAKTHUYECKUX pPabdoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcsi. TeMmaTHuyeckue KOMIUICKTHI
1abopaTOpHOTO O00OPYNOBAaHUSA JOKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX U ITMGPOBBIX MPHOOPOB, a TaKKE KOMIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECAa M CTPEMJICHHS OOYYalomUXCSA K HAyYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHUE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
UCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY)KAIOIIUM SIBICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa H3yYCHUS
OCHOB CTPOCHHMSI MaTepuu U (yHIaMEHTAIBHBIX 3aKOHOB (DH3HUKH;

o (opmupoBaHne yMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUM W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHme mpeACTaBICHUN O PO (DU3UKH ISl Pa3BUTHS JIPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTmkenne 3TUX 1elield o0ecreuynBaeTcs pelieHUEM CIEeIYIONUX 3a1ad B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OAJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AJIIEMEHTHI aCTPODU3UKH;

e (opmupoBaHHEe yMEHUH TPUMEHITh TEOPETUUYECKUE 3HAHUA IS
0oOBbsiCHEHHUs (U3MYECKUX SBJICHUHA B MNpPUPONE W A HPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOEGHHME CIIOCOOOB pEHIeHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢uznueckol Mozenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaMOCTOSTENBHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHUMaHUE (PU3NYECKHUX OCHOB W NPUHIIMIOB JACHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJCHHE METOJAMH CaMOCTOSITEIbHOIO TUIAHUPOBAHUS M TPOBEIACHHUS
¢u3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIENICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHUE YCIIOBUU [JIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOM NEATEIbHOCTH.

Ha wuzyuenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 dacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemslii B mporpamme 1o (u3MKe TMepedeHb J1IabOpaTOPHBIX H
NPAKTHYECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUYMTENb JelaeT BHIOOD
NpOBEJICHUsI JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3duka 1 MeTOAbl HAYYHOI' 0 TO3HAHMS

®usuka — Hayka o npupoxe. Haydynble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb »dKcnepuMeHTa ©W TEOpUM B MpPOLECCE IO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3MYECKUX SIBIEHUM M TpoueccoB. HaydyHble rumotessl.
duznyeckre 3aKOHbI U TeOpUH. ['paHuIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecTto Qu3uku B (OPMHUPOBAHUU COBPEMEHHON HAyUHON KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEM.

Llemoncmpayuu

AnanoroBeile U UU(POBbIE HM3MEPHUTEIbHBIE NPHUOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe naBuxkeHne. OTHOCUTEIBHOCTh MEXAHMUYECKOTO JIBH)KEHUSI.
Cuctema otcuéra. Tpaekropus.

[lepemenienne, CKOpocTh (CpeAHsii CKOPOCTb, MIHOBEHHAas CKOPOCTb) U
YCKOPEHUE MaTepUaTbHON TOYKH, MX MPOEKIHH HAa OCH CHUCTEMBI KOOpPIHMHAT.
Ciio)xeHue nepeMenieHnil U CJI0KEHUE CKOPOCTE.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOEe ABWKeHHE. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, NIyTH U I[EPEMEIICHHS
MaTepuaIbHON TOUYKU OT BPEMEHHU.

CBoOoaHoe mazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe aBukeHue. [IBH>KEHHME  MaTepUAIBHOM  TOYKH IO
OKPY’KHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOe YCKOPEHUE.

TexHnueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: CIOUAOMETDP,
JNBH>KEHUE CHAPSAIOB, LIEMTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMbl OTCUETA, WILTKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoOpazoBaHue NBUKEHUMN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3pe:KCHHOM MPOCTPAHCTBE.

HaGnronenne paBueHHsl Teia, OPOLIEHHOrO MOJ YIJIOM K TOPU30HTY U
TOPU30HTAIIBHO.



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpagnenne ckopocT Ipu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomoi

N3ydyeHne HEpaBHOMEPHOTO ABWKEHHUS C LIEJIbIO ONMPEACICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCJICIOBATENILHBIE PABHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOU HYIIIO.

N3yyeHune nBUKEHUS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpoIeHHOr0 TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['aymmutess.  IlepBbii 3axkoH  HeroToHa.
NHeprmanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOuku. TpeTuii 3akoH HploTOHA /17151 MaTepraibHbIX TOYEK.

3akoH BcemupHoro TtarotreHus. Cuma Tsbkectd. IlepBas KocMmuyeckas
CKOPOCTb.

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

Tpenue. Buasl TpeHus (Mokosi, CKOJbkeHUs, kaueHus). Cuna tpenusi. Cyxoe
tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuia TpeHus nokosi. KoadduuueHt Tpenus.
Cuita conpoTUBIIEHUS MPU IBXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT Cuibl OTHOCUTENBHO OcHu BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPJIOTO TENA.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE IPUMEHEHHE: MOAIIMITHUKH,
JIBUKEHHE UCKYCCTBEHHBIX CITyTHHKOB.

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aMMO/ICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUS.

VYcnoBus paBHOBeCHS TBEPAOTro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus OpycKa 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U
pEe3UHOBOM 00pas3iie, OT ux AedopMaIum.

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUSI.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NMnynbe MarepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEpUAIbHBIX TOYEK.
NMnynbsC cuinbl M U3MEHEHUE UMIYJbCa TeJla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4ykH. TeopemMa 00 HW3MEHEHUH
KUHETHYECKON YHEPTHH.

[TorennumanbHas SHEprus. [ToreniuanbHas SHEprus yIpyro
nehopMupoBaHHOW  TpyKuHbL.  [loTeHUManbHAasT  SHEprus  Tejaa  BOJM3U
NOBEPXHOCTH 3E€MJIU.

[loTennuanbHple W HENMOTeHIMadbHble  Ccwibl.  CBsI3b  pabOTHI
HEMOTEHIMAJbHBIX CHJI C M3MEHEHHEM MEXaHUYECKOW JHEpPruu CHUCTEMBI TeEI.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUM.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHu4eckne yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTtuBHOE IBIDKEHHE.

[Tepexo1 MOTEHIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

N3yyenue abCOMIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OIMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

HccnenoBanne cBA3u pabOTHl CHIBI ¢ M3MEHEHHEM MEXaHWYECKOW SHEPTUH
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3znen 3. MouiekyisipHasi pU3NKa U1 TEPMOANHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUS 4YacTUI] BemlecTBa. MoJenn CTPOEHHUS Ta30B, KUIAKOCTEU H
TBEPIBIX TEJI M OOBSICHEHHWE CBOMCTB BEIIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3Mepsl MoJieky. KonmndectBo BemecTBa. [loctosauas ABorajpo.

TemnoBoe paBHoBecue. Temneparypa u €€ uamepenue. lllkana temneparyp
Llenbcus.



Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUU HACaNIbHOTO raza. AOCOJIOTHash TeMmmepaTypa Kak Mmepa
CpeHEW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUs dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH [laneroHa. M30mponeccsl B UIC€AUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mnpeacraBieHUE H30IMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JIBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHS.

Mogens, HILTIOCTPUPYIOLIAs IPUPOAY IABIEHUS ra3a Ha CTEHKH COCyAa.

OneITel, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHMS UICAJIBHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KIACCHOM KOMHAaTe€ Ha OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

NccnenoBanne 3aBUCUMOCTH MEXY IMApaMETPAMU COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepMoauHamuueckas cucteMa. BHYTpEHHssI 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U c1ioco0bl €€ n3meneHus. KomndaecTBo TernoTel u padota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOTO  raza. Buasl  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKIIMS, U3IyUYeHHUE. YJIeJIbHas TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEmnoThl npu TEIUIonepeaye.

[lonsiTue 00 aauabatHOM mporecce. llepBhiii 3aKOH TEPMOJUHAMUKHU.
[IpumeneHne TepBOro 3akoHA TEPMOAMHAMUKH K wm3omporieccaM. [ paduueckas
UHTEpIpeTanus paboThl rasa.

Bropoii 3akoH TepmonuHamuku. HeoOpaTumMocTh MpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  OEWCTBUA ~ TEIUIOBBIX — MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nencTBus TerioBor MamwmHbL. [ukn KapHo u ero kodpduimeHT mojae3HOoro
JNEeNUCTBUS. DKOJIOTMYECKHE MPOOIEMbI TEIIIO3HEPTETUKHU.



TexHuueckue yCTpPOMCTBA M MNPAKTUUECKOE MPUMEHEHHUE: JBUTaTElb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu

N3meHneHne BHYTpEHHEW JHEPruM Tejia IMPU COBEPIICHUH PaOOTHI: BBUIET
npoOku U3 OYTBUIKK TOJ JCMCTBUEM CXKATOrO BO3JAyXa, HarpeBaHue sdupa B
JATYHHOU TpyOKe MyTEéM TpeHus (BUIEOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTHUM (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnbiT 1Mo anuabaTHOMY pAaCHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, IBUTATENIsi BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanus eeuwjecmea. Pazoevle nepexoonvl

[TapooOpa3zoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCUTEJIbHAsl BJIAXXHOCTh BoO3ayxa. HackleHHbl map. YjaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. llinaBieHue wu
KpUCTaITM3aIus. Y nenbHas Tersiora miasineHus. Cyonumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpPOWCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH TOJIYYEHUSI COBPEMEHHBIX MaTE€pUajoB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npv noHWKEHHOM J1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAHHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsna. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKHU, AMAIEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHEHHS
AIEKTPUUYECKOTO 3apsiia.
B3aumoperictBue 3apsiaoB. 3akoH KynoHa. TodeuHbIN 3JIEKTPUYECKUAN 3apsii.
Onektpuueckoe rmone. Hampsok€HHOCTh  AnekTpuyeckoro moss.  [IpuHnun



CYIIEpHO3ULUU DIIEKTPUYECKUX IT0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  snmekrpoctatudeckoro  moisg.  llotenmuman.  PasHocThb
NOTEHIMAN0B. [IpOBOMHUKM W AUDPIEKTPUKA B DBIECKTPOCTATUUECKOM MOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoEMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHJIEHCATOPA.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETP, dJEKTpOCTaTHYeCKas 3allluTa, 3a3€MJICHHE 3JEKTPONpUOOpOB,
KOHJICHCATOP, KONMMPOBAIbHBIN anmnapar, CTpyHHbIA PUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUYECKOE TI0JIE 3aPSIKEHHBIX TEJL.

[TpoBOHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DneKTpocTaThyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IIOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHcaTopa OT IUIOLIAIu
IJJACTUH, PACCTOSIHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHJIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne aneKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannstii Inekmpuyeckuit mok. Toxu é paznuunwix cpeoax

DNEeKTpUYECKU TOK. YCJIOBUS CYIIECTBOBAHUA BJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenne. 3akon OMa 11 yyacTka LETHu.

DNEKTPUYECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanmexktpuueckoro Toka. 3akoH J[xoyms—Jlenma. MomHOCTh
AJIEKTPUYECKOTO TOKA.

DNEKTPOJBWKYIIAs CHJIa U BHYTPEHHEE COIMPOTHBJICHUE HCTOYHUKA TOKA.
3akoH OMa nJ1s MOJHOM (3aMKHYTOM) 3eKTpruyeckoi nenu. KopoTrkoe 3aMbIKaHuE.

ONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPIABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DneKTpUUecKuil TOK B BakyyMme. CBOKCTBA 3JIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJIUMOCTD
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynmpoBogHUKOBBIE TPUOOPHI.

DJIEKTpUYECKM TOK B  pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAA TUCCOUUALUS. DIEKTPOIIN3S.



DIIEKTpUUYECKU TOK B Ta3zax. CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [Inazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE MPHUMEHECHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTaT, HCTOYHUKH TOKa, DOJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIA AUO/I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh CONPOTHUBJICHUS IUIUHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeAMHEHNE TPOBOAHUKOB.

[Ipsamoe wu3MepeHue »dieKTpoaABMXKylIed cuibl. KopoTkoe 3ambikaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTH COMIPOTUBIICHUSI METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoli paspsa v MPOBOJAUMOCTE BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3ydeHne cMenmaHHOro COEIMHEHHS PE3UCTOPOB.

N3mepenue 3neKTpOABMXKYIIEH CHIIbI UCTOYHHKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

HaGmronenue snexktposnusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Kitacce OCYIIECTBISIETCS C
Y4ETOM COJIEpKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meowcnpeomemnvle nouwsamus, CBI3aHHbIE C MU3YYEHUEM METOJOB HAYy4YHOTO
MO3HAHUSA: SIBJICHUE, HAYYHBIA (PaKT, TUMOTe3a, (PU3MYECKas BEIMYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIIEPUMEHT, MOACIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMBbl YypPAaBHEHMH, JHHEWHas (QyHKIUS,
napabona, runepOoina, ux rpagukd ¥ CBONCTBA, TPUTOHOMETPHUECKHE (YHKIIMH:
CHUHYC, KOCUHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOKIECTBO,
BEKTOPBI ¥ UX MTPOEKIMU HA OCU KOOPAUHAT, CIIOKEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOW mpupoae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPTaHU3MOB (BUJIbI TEIUIONEPEAaUyH, TEIJIOBOE PABHOBECHUE),
ANIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJE.

Xumus: DTUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TeEI, >KUAKOCTEH M



ra3oB, JJEKTPUYECKHE CBOKWCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLHALIMSA,
rajbBaHUKAa.

l'eocpacghus: BIaXXHOCTh BO3]1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE JBIKCHUN C HUCIOJIL30BAHHUEM MEXaHU3MOB,
y4€T TPEHUS] B TEXHUKE, MOAIIMIIHUKHA, HCIOJb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbCa B TEXHHUKE (pakeTa, BOJOMET M JIpyrue), JBUTATElIb BHYTPEHHETO
CropaHusi, mapoBasi TypOvHa, ObBITOBOIN XOJOAWIBHUK, KOHAUIIMOHEDP, TEXHOJIOTUH
MOJYy4YEHUsI COBPEMEHHBIX MATEpPUAIOB, B TOM YHCJIE€ HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpUOOpPOB,
KCEPOKC, CTpYUHBII MIPUHTED, 3JIEKTPOHATPEBATEIHHBIE puoOOpHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAaHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAas UHOYKYUA

[ToctosiHHblE ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mone. BexkTtop MarHuTHOM wuHAYKIUU. [IpuHIun cynepno3unuu
MAarHUTHBIX MOJel. JIMHMM MarHuTHOW MHAYKUMH. KapThHa JIMHUNA MarHUTHOU
WHIYKUIWH TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MaruutHoe TOJIe MPOBOAHMKA € TOKOM. KapThHa JWMHHI WMHAYKIUU
MAarHUTHOTO TMOJsl JJMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KATYIIKU ¢ TOKOM. OnbIT OpcTeaa. BzauMmoaelcTBue mpoBOAHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenua, e€ MOyJib M HalpaBJieHUE. [[BHKEHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuitbl Jlopenta.

SIBieHne 3JEKTpOMAarHUTHOM WHAYKUMU. [loTOK BekTOpa MarHuTHOU
UHIYKIUU. OJIEKTPOABMXKYIIAA CWIAa HWHAYKUUHU. 3aKOH 3JIEKTPOMArHUTHOMN
naaykuuu Gapanes.

BuxpeBoe »siekTpuyeckoe moJie. DNEKTPOABMKYIIAsS CHJIa WHAYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MATHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHuTHOE TOJIE.

TexHnueckne yCTpPOWCTBA M NPAKTUYECKOE MPHUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, 3JEKTPOMArHUTHI, AJIEKTPOABUrATEIb, YCKOPUTEIU 3JIEMEHTapPHBIX
YacTUll, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMY MarHUTHOTO TOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3NEKTPOMAarHUTHOW WHTYKIIUY.

IIpasuno Jlenua.

3aBUCHMOCTb DJIEKTPOABMKYIIEH CHUJIbI MHAYKIUUA OT CKOPOCTH M3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Vuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHuTHOTO MOJIsl KATYIIKH C TOKOM.

HccnenoBanne NeCTBUS NOCTOSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pasnen S. KonneOanus v BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble KoJ1eOanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYeCKHe  KoseOaHMUs.
Napmonnyeckue konebanus. [lepuon, vacrora, ammiutyaa u ¢asza KoaeOaHUH.
[IpyxuHHBI MadgTHUK. MaTteMaTU4eCKUd MASTHUK. YPaBHEHHUE TapMOHUYECKUX
kosneOanuii. [IpeBpalneHrue SHepruy MPU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiii koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIC KOjJeOaHUS B
UJCATBHOM KOJIe0aTeTbHOM KOHTYpe. AHAJOTHUA MEXIYy MEXaHUYECKUMH W
ANEKTpOMarHuTHeIMA  KoJeOanusimu. Dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
KoseOanus. Pezonanc. BeiHYX)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJIEOaHN.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAUEHUE CWJIbI TOKa M
HaIpsHKEHUS.

Tpaucdopmarop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKOU
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TOBCETHEBHOM KU3HU.

TexHnueckne yCTpOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUU JIEKTPOIEepe1ay.

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTeIbHONM CUCTEMbl (MPYXUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmonenue 3aTyxaronmx KoiaeoaHu.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHU.

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JIeKTpOonepe adH.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KojeOaHHWH Ipy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COCIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpomMazHUmMHbLE 80IHbL

MexaHudeckue BOJHBI, yclioBUa pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOAOJBHBIE BOJIHBI.
WNuTtepdepenius u nuppaxius MEXaHUIeCKUX BOJH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3Byka. Beicota Tona. TemMOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BektopoB E, B, V B anexkrpomarautHoit BonHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTpa)KC€HHUE, MpEeOMIICHUE, Moysipu3aius, audpakims,
uHTepdepennns. CKOpOCTh ANEKTPOMArHUTHBIX BOJIH.

[Mkana >MeKTPOMarHUTHBHIX BOJH. [IpuMeHeHue >IEeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paguOCBsI3U U TeIeBUACHUS. Paguonokanus.

DNEeKTpPOMAarHUTHOE 3arpsiI3HEHNE OKPYKAOIIEH Cpebl.

TexHnueckue ycTpoicTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasl JAMArHOCTMKA B TEXHHKE W MEIHUIIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-nieyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenmne oTpakeHus ¥ MPEIOMIICHUSI MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeniiny u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmronenne CBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUEe, NOoAspu3anus, Judpakiuus, UHTEpPEpeHIIHS.

Tema 3. Onmuxa

I'eomerpuueckass onrtuka. lIpsaMonuMHENHOE paclIpoOCTpaHEHUE CBETa B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeta. [locTtpoeHue n3obOpakeHuil B
IIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOoHbBI MPETOMIICHUS CBeTa. AOCOITIOTHBIN MMOKa3aTelb
npeiaomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa MOJHOTO
BHYTPEHHETO OTPAKECHUA.

HNucniepcus cBeta. ClioxHBIN cocTaB O6enoro ceera. L[BeT.

ColOuparomue W pacceuBaronue JUH3bL. ToHkas nauH3a. DoKycHOe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOMparIMX U pacceuBaronux JuH3ax. opMyna TOHKOW JIMH3BL. YBEJIUYCHHE,
JlaBaeMoe€ JINH30M.

[Ipenesnbl MPUMEHUMOCTH TEOMETPUUECKON ONTUKH.

BonnoBass ontuka. WuTepdepenums cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTHUHE OT ABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cseta. JudpakiuumoHHas peméTka. YciaoBHe HaOIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonmsapuzanus ceera.

TexHudyeckue ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyna,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMoIMHEHHOE pAaCHPOCTPAHEHUE, OTPAXKEHHUE M IIPEJIOMJICHHE CBETa.
OnTuaeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHne. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUI B JIMH3AX.

Moaenn MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHnm CBeTa.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[Tonydyenune cnekTpa ¢ MOMOLIBIO TPU3MBI.

[Tonydyenue ciekTpa ¢ TOMOIIBIO AUPPAKITHOHHON PEIIETKHU.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomuwi



N3mepenue nmokazaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Pasznesn 6. OcHOBBI crIeNMATBHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOIYJSL CKOPOCTH
CBETA B BaKyyMe, IPUHLINUI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEMJICHUE BPEMEHU U COKpalICHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKONW YACTHLIBIL.

CBs13b MaccCHI C 3HepI‘HefI U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. Inemenmul K6AHMOBOU ONMUKU
®otonbl. Dopmyna [lnanka cBa3u sHEpruu PoTOHA C €r0 YACTOTOW. DHEPrus
¥ UMITYJIbC (HOTOHA.
OTtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

doToaddexra. YpaBHenue DiHmTeriHa 11 Gororddekra. «KpacHas rpaHuia
doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeOGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne ycTpoicTBA W TMpPaKTUUYECKOE MpPUMEHEHHUE: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(pdeKT Ha YyCTaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Ceetoguog.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuro o -4acTHIIL.
[Inanerapnas mopmens aroma. lloctynmatel bopa. M3nydenume u mnormiomieHue
(GOTOHOB TpHW Mepexojie aroMa C OJHOTO YPOBHS DSHEPrUHM Ha Apyroun. Bumawl
cnekTpoB. CIEKTp YpOBHEW SHEPrUU aTOMa BOJIOPO/IA.

BosnnoBbie cBoiicTBa yacTtull. Boaubl ne bpoiis. KopnyckysipHO-BOITHOBON
Ty alivi3M.

CnoHTaHHOE U BBIHYXJCHHOE U3JIyYCHHUE.

TexHnueckue YCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmonenue nuHeM4aThiX CIEKTPOB U3TyUCHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmonenue nuHevaToro cekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JTOKa3bIBAIOIIME CIOXKHOCTh CTpoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopmna  mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CBoiictBa anbda-, Oera-, ramma-u3ayyeHUs.
Biusinue painoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HyknonHas monens siapa [eiizenbepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tonsl.

Anbda-pacnan. OJEKTpOHHBIA UM TMO3UTPOHHBIM OeTa-pacman. [amma-
U3JydeHue. 3aKOH PaJMOaKTUBHOrO pacnaja.

DHeprus CBsI3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledext maccsl sapa.

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. TepMmosimepHbidt cuHTe3. [IpobOiieMbl M MEPCHIEKTUBHI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE ACIIEKThI SIAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaabHbIe B3auMoeicTBHA. EAMHCTBO (pr3nuecKkoit KapTHHBI MUpa.

TexHu4eckne ycTpOHCTBa M MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, Kamepa
Buiibcona, siaepHbIil peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

Cu€TynK HOHU3UPYIOIIUX YACTHIL.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3nen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHUS acTpoHOMUU. [IpukiiagHOe U MUPOBO33pEHUECKOE 3HAUCHUE
ACTPOHOMMUH.

Bun 3BéznHoro Heba. Co3Be3aus, sSpkue 3BE3/bI, IUIAHETHI, UX BUAUMOE
JIBUKCHUE.

ConHeunas cucreMa.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KJIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTbY» I 3BE3J] TJIABHOW IOCJIEA0BATEIbHOCTH. BHYTpeHHEE CTpOeHHE



3B€31. COBpEeMEHHBIE NPEACTABICHUS O MPOUCXOKIACHUM U 3Bosonnn ConHIa u
3BE3/. DTambl )KU3HU 3BE3I.

Mnineunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBukenue ConHua B
IN'anaktuke. Tunel rasakTuk. Paguoranaktuky U kBasapbl. UEpHBIE ABIPHI B A1pax
rajakTHK.

Bcenennas. Pacmiupenue Beenennoit. 3akon Xa66sa. Pazberanue rajakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnbie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmronenust HeBOOpYKEHHBIM TJ1a30M C UCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOXKEHUH NIl omnpeeleHs] OJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon JIyHsl, mianet, Miieunoro IlyTu.

O6o0maromuiee NOBTOPEHNE

Ponsr ¢u3ukm w  acTpOHOMHMHM B SKOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMUU B COBPEMEHHOW HAYYHOUW KapTHHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBAaHUM TPEJCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MUpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBS3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 kitacce oCymiecTBIsETCS ¢
Y4ETOM COJIEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MaTE€MaTUKHU,
OMOJIOTHH, XUMHH, Teorpad)ui ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBS3aHHBIE C HU3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUSA: SBJICHUE, HAy4HbIH (akT, rumore3a, (u3uyUecKkas BEIWYWHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECIINPOBAHUE, MOJIEb, U3MEPEHUE.

Mamemamuka: pelleHHE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMM, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpEJICIICHHE TUIOMIA N TIOCKUX (puryp u 00bEMa Tel.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, NCHUCTBUE
paanaluy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAIUIMYECKAsA CTPYKTYpa TBEPABIX
TEJl, MEXaHM3Mbl OOpa30BaHUs KPUCTAINIMYECKOW PEMIETKH, CHEKTPalbHbIN
aHaJn3.



l'eocpaghusi:  MarHUTHbIE TMOJIOCa 3€MIIM, 3aJleKU MArHUTHBIX DY,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocua: JTMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOIBUTATENb, WHAYKIMOHHAS II€4Yb, pajaap, PaJUONPUEMHHK, TEJIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKIMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHEeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMSA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenMera «®Pusmka» Ha YpPOBHE CpEIHETO OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTHKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIC PE3YbTAThl OCBOCHUS yueOHOro mpeamera «Ou3nKay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIIECTBa, paCIIMPEHUE >KU3HEHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpaBJICHUMN
BOCIUTATEILHOU €S TEILHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUIMCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0I1ecTBa, y4acCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHUE B3aHMOJIECTBOBATH C COLIMAIbHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMUPOBAaHHOCTH POCCUUCKOM TrPaKTaHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOLICHHWE K TOCYJAapCTBEHHBIM CHUMBOJAM, JOCTHUKEHHIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI0 BOCTIUTAHMS

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TTOBEICHNS;

CIIOCOOHOCTh OIICHWBATh CUTYAIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHHUS,
OpPUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YMHCIE B
NESTENBHOCTH YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOWUMUBOTO OYIYIIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIFOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETO (PU3NYECKOM HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3InyHbIM cdepaMm npodecCHuoHANbHOU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynyuieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TUIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K OOpa30BaHUIO M caMOOOpa3oBaHUIO0 B 00JacTU
(bU3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rH4eCKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE AEUCTBUM B OKPYKAKOIIEHU Cpelle HA OCHOBE
3HAHMS 1IeJIeld YCTOMYMBOTO Pa3BUTHS YEJIOBEUECTBA;

pacHIMpeHre OIbITa JAEATEIbHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpPMHUPOBAHHOCTh MHUPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HPU3MUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JIeATeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHHs]  (PU3MKU  OCYHIECTBIISTH  MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHHBEPCAJbHBbIE YUeOHbIE AeilicTBHS
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO  (OPMYIMPOBATh M aKTyaJlM3WpOBaTh  MpoOsieMy,
paccMmarpuBaTh €€ BCECTOPOHHE,
OTIPENICIATh IETN JEATSIBHOCTH, 3aaBaTh IapaMeTpbl W KPUTCPUU HX
TOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYUST B  pPacCMaTPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PELICHUS MPOOJIEMbl ¢ YU4ETOM aHaIM3a MMEIOITUXCS
MaTepHAbHBIX 1 HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEITLHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJISIM, OIICHUBATh PUCKH TMOCIIEACTBUH S TEIHHOCTH;
KOOPJMHUPOBATh M  BBIMOJMHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUYEBBIMU TMOHSITHIMU M METOIAMH
bu3nUecKol HAyKH;



BJIJIETh HaBBIKAMH y4E€OHO-MCCIIEIOBATENIbCKON M MMPOCKTHON N1EATEITHbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB ITO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH MO TIOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpPeoO0pa3oBaHUI0 W TPUMEHEHUIO B PA3NIUYHBIX YUeOHBIX
CUTYallUsX, B TOM YKCJIE IPU CO3[JaHUU YYE€OHBIX MPOECKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH MPHUUMHHO-CIICACTBEHHBIE CBS3W M aKTyaJlH3WpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTUUYECKU OIIEHWBATh MX JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (GOPMYIHUPOBATH COOCTBEHHBIC 3a/ladll B 00pa30BaTEIILHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B MPAKTHUECKYIO 00JIacTh
KU3HEIEATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OPUTrMHAIBHBIE TOIXO0/Ibl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOLINE albTEPHATUBHbBIC PELICHMUS.

PabGora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYeHUs MHPOpMaUKU (PU3UUECKOrO COJAEp)KaHUS U3
HUCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IIOUCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCTOJb30BaTh  CpPeACTBa HMH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJIOTUHA B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTHUBHBIX U OPTaHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PEecypcocOepeKeHusi, MPaBOBBIX U  ATHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3NYECKOTO COACpXNaHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIC YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHUSA:
OCYLIECTBIIAITh  OOILIEHHE Ha ypokax (U3UKM U BO BHE-yPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHUS C HUCIIOJIb30BAHUEM
SI3BIKOBBIX CPE/ICTB;

[IOHUMAaTh Y HCIOJI30BaTh NPEUMYIIECTBA KOMAHAHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX JEUCTBUHA C Y4ETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXK0I'0 YCHA KOJUICKTUBA,

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUA 10 €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXAaTh pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbI B
oO1ui pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

pejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3ULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILIECTBIIATh TO3UTUBHOE CTPATErMYECKOE IOBEICHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe YHHBepcaibHbIe YUueOHbIe AeiicTBUS
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITh MO3HABATENbHYIO JEATEILHOCTh B 00JIACTU
GU3UKM W acCTPOHOMHH, BBISBIATH IPOOJIEMBI, CTaBUTh W (HOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSATEIILHO COCTABJIATH IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOYTCHU;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMPATH paMKH Y4€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUM;

JieNnaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHHUIO DJPYAWIMA B 00JaCTH
($U3HUKHU, TOCTOSTHHO TOBBIIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbHBII UHTEJLIEKT:

JaBaTh OIICHKY HOBBIM CHUTYAaIMsIM, BHOCUTh KOPPEKTUBHI B JIEATEIHLHOCTD,
OIICHUBATh COOTBETCTBHE PE3YIHTATOB IEIISIM;

BJIQJICTh ~ HABBIKAMU  TO3HABATEIBHOW  PEQIICKCHU  KaK  OCO3HAHUSA
COBEpINAEMbIX JEHCTBUIA W MBICIUTEIBHBIX TPOIECCOB, HMX PE3YyIbTaTOB W
OCHOBaAHUI;



WCIIOIB30BaTh MPUEMBI peiieKCUU I OLIEHKU CUTYyalluu, BIOOpa BEPHOTO
pelieHus;

yMETh OILICHUBAaTh PUCKH U CBOCBPEMEHHO MPUHUMATh PEIICHUS MO UX
CHIDKCHMIO;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPU aHAIU3e Pe3yIbTaToOB
eI TeIIbHOCTH,

IpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPU aHAIU3€ Pe3yIbTaToOB
eI TeIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OIITUOKH.

B mporecce gocTHKEHUST TUYHOCTHBIX PE3YJIbTATOB OCBOCHUSI TTPOTPaMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEPIIIECHCTBYETCS SMOIIMOHATbHBIN UHTEIUICKT, peAToJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HAaHMS, BKIIIOYAIOIIETO CIIOCOOHOCTh TOHUMATh CBOE AMOILIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPABJICHUS PA3BUTHS COOCTBEHHOUW AMOIIMOHATLHON Cdephl,
OBITh YBEpECHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHPOBATBCA K
AMOIMOHATIBLHBIM U3MEHEHHSIM U TIPOSIBISATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIMH, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIU U
yCIexy, ONTUMM3M, WHUIIUATUBHOCTh, YMEHHME JCHCTBOBAaTbH HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOMICH CIIOCOOHOCTh IIOHMMATh SMOIIMOHAIBHOS COCTOSHHE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAILHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAWBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJBbTATDBI

K konmy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl HAa 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX pOJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApTUHbI MHUpPa, B PAa3BUTUU COBPEMEHHOM TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TpaHULBl MPUMEHEHUS U3YUYCHHBIX (PUIMYECKUX MOJIETEH:
MarepualibHasi TOUKa, HHEpIMaibHas CUcTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJICATBHBIN ra3, MOJIEIA CTPOEHUS Ta30B, KUAKOCTEW U TBEPIBIX TEJ, TOUCUHBIN
AIEKTPUYECKUI 3apsi]l IPU pelieHuu (PU3NYECKUX 3aay;



pacro3HaBaTh (pu3znueckue sBiIeHUs (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKOW TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJMHAMUKHU:  PAaBHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEIHOE
JBIDKEHHE, CBOOOJHOE TAJE€HUE TeJ, JABWKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBUe Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHE, CTPOCHUE JKUJIKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIIIOBOE
paBHOBECHUE, UCIIapeHUe, KOHACHCAlUs, IUIABJICHUE, KpUCTAUIU3AIUs, KUIICHUE,
BJIYKHOCTb BO3/lyXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
coCyJlie, CBsI3b MEXKAY I[apaMeTpaMH COCTOSIHHSI Ta3a B  H30IpoIleccax,
AIEKTPpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAaHUYECKOE JBI)KCHUE, UCMONB3YSd (U3UYECKUE BEIMYHUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHU4YeCcKasl
paboTa, MeXaHMYeCKas MOIIHOCTh, TMPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICT HCIOJIB3yEMBIX BEJIIMYHH, HX OOO3HAYCHUS] W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBSI3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIEC SIBICHUSA,
UCTIONB3Yd (U3MYECKHEe BEIUYHMHBI: JIaBIEHWE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPrUsl XaOTHYECKOTO ABUIKEHHSI MOJIEKYJI, CPEIHEKBAApAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICH HCHONB3YEMbIX BEIHYHMH, UX
0o0O3HAaueHUsT W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIONIUE JAHHYIO
(Gu3MUECKYI0 BEIMUYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3YS (HU3UYECKUE BEIUYMUHBI: dJIEKTPUUSCKUNA 3aps/,
ANEKTPUUYECKOE MOJIe, HANPSXKEHHOCTh MOJIS,, MOTEHIMAJ, PA3HOCTh MMOTEHIIMAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BENTMYMH, WX OOO3HAYEHUS W E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUECKHE MPOIECCHl U SBICHUSA, WCIONB3Ys (PU3NUECKHE
3aKOHBI U TIPUHIIMIIBI: 3aKOH BceMupHoro Tsarotenus, I, Il u Il 3akonst HproToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpPruu, 3aKOH COXPAHEHUS HMITYJbCa,
MPUHLUII CYNEPIO3UIUN CHJI, MPUHIMI PABHOINPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISPHO-KUHETUYECKYIO0 TEOPUI0O CTPOCHHSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoi, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANIEKTPUYECKOro 3apsna, 3akoH KyloHa, mpu 53TOM pa3idyaTh CIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUILBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIllWH, TPHOOPOB W
TEXHHUYECKUX YCTPOUCTB; pa3IMuaTh yCIOBUS WX 0€30MACHOTO WCIOJIh30BaHUS B
MMOBCETHEBHOM KU3HU;

BBITIOJHATE JKCIEPUMEHTBI T0 HCCICIOBAHUIO (PU3HUECKUX SBICHUH U
MPOIIECCOB C WCIOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 IMPEAJIONKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OMNBIT W
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE ¥ KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATHh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOIbI OIIEHKH TOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(GUKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKHX BCIIMYUH B
BUJIE TAOJIUIT U TpadHKOB, JIeJIaTh BIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOro1aTh MpaBuiia 0€30MacHOTrO TPyAa MpH MPOBEACHUHN HCCIIEOBAaHUMN B
pamMKax ydeOHOTO JKCIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON M MPOEKTHOU
JESTENHHOCTU C WCIOJIb30BAaHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJNIB3Ys (PM3MUYECKHE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaIM3a yCIOBUA 3aa4H
BBIOMpPATh (U3UYECKYIO MOJICIIb, BBIICIATh (PU3MUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUETHl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAYCHUS (PU3NYECKON BEITUINHBL;

penaTh Ka4eCTBEHHBIC 3a/1a4M: BRICTPANBATD JIOTHUECKH HEMPOTUBOPEUHBYIO
IIEMOYKY PACCYXACHUI C ONMOpOW Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
WH(OPMAITMOHHBIE TEXHOJOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALINH
Y TIPENICTaBIICHUs YYeOHOW W HAyYHO-TIOMYISIPHOW MH(POPMAIIUU, TTOTYICHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUIECKH aHATTU3UPOBATH TIOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAAa POCCUHUCKUX U 3apyOeKHBIX YIEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

WCITOJIB30BaTh TEOPETHUCCKHE 3HAHUS MO (U3UKE B MOBCEIHEBHOUN KU3HU
JUTsE o0ecredeHus: 0€30MaCHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3[I0POBbS U COOJIOJICHUS] HOPM SKOJOTHYECKOTO
MOBEJCHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYIINE C BBHIIOJHEHUEM PA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBATh pabOTy TPYMIbI, PAIMOHAIBHO PACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JACSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalUSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJIOTO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBAEMOU MPOOIIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaXaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax pojib U MecTo (hu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKHU H
TE€XHOJOTUH, B MPAKTUYECKOU AESATEIbHOCTH JIOJIE€H, LUETOCTHOCTh U €IMHCTBO
bu3nYecKoi KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN JIEKTPUUECKUMN 3apsjl, Jyd CBETA, TOUCUHBIN UCTOYHUK CBETA, AAepHAas
MOJICJIb aToMa, HYKJIOHHAs MOJEJIb aTOMHOTO siipa MPHU PEIICHUH (PU3MUECKUX
3a1ay;

pacrio3HaBaTh (pusznueckue sBiICHUs (IIPOIECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOW (DMBHMKU: IEKTPUUYECKAsl TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MAarHUTHOE ACHCTBHS TOKA, B3aHUMOJICICTBUE
MAarHuTOB, DJJEKTPOMAarHUTHAasT WHAYKIMSA, JEHCTBUE MAarHUTHOIO TIOJS Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, TPSAMOJIMHEMHOE pPAaCHpPOCTPAHEHHE CBETA, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepennus, audpakuys W MOJSpU3alUs  CBETa, JHUCIEPCUs CBETa,
doToanekrpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aTroMa BOAOpPOAA, €CTECTBEHHas M HCKYCCTBEHHAas
PaauOaKTUBHOCTH;

OMUCHIBATh U3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUUYECKYID  MPOBOJMMOCTb  pPA3JIUYHBIX  Cpea) |
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HMCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTPOTHBIICHUE, PA3HOCTh MOTEHIIMAIOB, 3JICKTPOJABIDKYIAs cuia, paboTa Toka,
WHAYKUWS MAarHUTHOIO Mojs, cuina Ammnepa, cuia JlopeHna, MHIYKTUBHOCTH
KaTyIIKHA, SHEPrUsl JJEKTPUUYECKOTO W MATHUTHOTO IMOJEW, MEPUOJl M 4YacToTa
KojeOaHnii B KoyieOaTeIbHOM KOHTYpe, 3apsij W Cujla TOKa B MpoIlecce
TapMOHUYECKUX DJIJICKTPOMAarHUTHBIX KoJieOaHul, (OKYCHOE pacCTOsTHUE W
ONTHYECKAasl CHUJIa JIMH3bl, IMPU ONUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUIT
CMBICII UCIOJb3YEMbIX BEIUYMH, HMX OOO3HAYCHUS U E€JIUHHUIIBI, YKa3bIBaTh
dbopMynbl, CBSA3BIBAIOIIME JAHHYI (U3WYECKYI0 BEIWYHUHY C JpPYTUMH
BEJIMYMHAMMU;



ONMKCHIBATh HW3YYEHHbIE KBAHTOBBIC SBJICHHS M IPOLECCHI, HCIOIb3Ys
(u3nUecKre BEIUYUHBI: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJIH, JUIMHA BOJHBI U
4acTOTa CBETA, SHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPTUs CBA3U
aATOMHBIX SIIEp, TPU OMUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUN CMBICI
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSA3BIBAIOIIME JAHHYIO (PU3MYECKYIO BEJIWYMHY C JPYTMUMU BEJIMYMHAMM,
BBIYHUCIIATh 3HaUeHUE (DU3NUYECKONM BEJIMUYUHBI,

aHANM3UPOBATH (PU3MUYECKUE MPOLIECCHl U SBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBl U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCTEA0BATENLHOTO U MapaIeIbHOrO
COEIMHEHUS MPOBOJHUKOB, 3akoH Jlxoyns—JleHna, 3aKOH 3JIEKTPOMarHUTHOM
UHAYKIMH, 3aKOH MPSMOJIMHEHHOT0 paclpOCTPAHEHMS CBETA, 3AKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe DifHIuTelHa nns potorddexra,
3aKOH COXPAaHEHMsI DHEPrUH, 3aKOH COXPAHEHMSI HMIIYJbCa, 3aKOH COXpPaHECHMS
AIIEKTPUUECKOTr0 3apsija, 3aKOH COXPAaHEHHs MAacCOBOTO 4Mcia, MmocTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, MPU 3TOM pasziinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIpAKEHHWE W YCIOBUA (TpaHHIlbl, 00JIACTH)
IPUMEHUMOCTH;

ONpENEIATh HAIIPaBJICHUE BEKTOPAa MHAYKIIMA MAarHUTHOTO MOJIsI MPOBOJHHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh M OIKUCHIBaTh H300paKEHHE, CO3[]aBAEMOE€ IUIOCKUM 3€pKajoM,
TOHKOM JIUH30M;

BBITMIOJHATh JKCHEPUMEHTHl 10 MCCIENOBAHUIO (U3UYECKUX SIBICHUU W
IPOLIECCOB C MCIOJIb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEpPEHHIl: IPU 3TOM
dbopmynupoBaTh mpoOJeMy/3amady W TUMOTE3y Yy4eOHOTO 3KCIEepHMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOPYIOBaHUS, MPOBOIUTH OMBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITh MPSMbIE M KOCBEHHBIC M3MEPECHUS (PU3NYECKUX BEIHUYWH, TIPU
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
NPSAMBIX HM3MEPEHHWI: TMPU OSTOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHPOBATH
PE3YNBTATHl MOJYYEHHON 3aBHUCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIIEC TAOIUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MUCCIICT0BAHMUS,

co0roaTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEACHUM HCCIEAOBAHUMN B
paMKax yd4eOHOro »JKCIEPUMEHTa, Y4eOHO-MCCIENOBATENLCKON M TMPOEKTHOU
NEATEIbHOCTU C MCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHMS;

pemaTth pacy€THbIE 3a7auydl C SBHO 33aJlaHHOM (HU3UYECKOW MOJIEIbIO,
UCIIONb3Ys (PU3UUYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a7a4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAUTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4eCTBEHHbIE 3a/la4: BHICTPAUBATh JJOTUYECKA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI C ONOpOd Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU H
dbuzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  pEUIeHUHM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJOTUM JIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TpeJCTaBiIeHUsI y4eOHON M HAy4YHO-TIOMYJISIPHONW MH(OpMAIUK, TOJTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh NPUHIUIBI ACHCTBUS MAaIIUH, MPUOOPOB MU TEXHUUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCHOJb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE NPOLIECCOB OKPYXKAIOUIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
i obecrieyeHust 0€30MacCHOCTU IPU OOpallleHuu ¢ IpUbopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, UIsl COXPAHEHUs 3[0POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’Kalollel cpene;

paboTaTb B TpyNIe C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PAUUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JESATENIBHOCTh B HECTAHAAPTHBIX CUTYAIUsAX, aJleKBaTHO OLICHUBATDH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYIIIbI B PELICHUE paccCMaTpUBAEMO POOIEMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoTsbI
pecypchbl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bubmmoreka [{OK
1.1 ®du3nKa U METOJIbI HAYIHOTO IMO3HAHUS 2 0 0 httos://m.edsoo.ru/7FA1bf72
Hroro mo pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinemaritia ° 0 1 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunammka ! 0 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Hroro mo pazgeny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnnoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBBI TepMOAHHAMHKIL 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 0 0 bubnuorexa [IOK
' @Da30BbIe IEPEXOIBI 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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

bubmmoreka [{OK
4.1 1
UICKTPOCTATHKA 0 https://m.edsoo.ru/7f41bf72
49 [TocTosiHHBIN 2neKTpudYecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PeszepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KVIACC

KoauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungposrbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. DJIEKTPOJINHAMUKA
MarunuTtHOe noJie. DIeKTpOMarHuTHas bubnuoreka [JOK
1.1 11 1 3
WHTYKITUS https://m.edsoo0.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 0 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 5 1 0 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
23 Onritia 10 0 3 https://m.edsoo.ru/7f41c97¢
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OcCHOBBI crieManbHON TEOPUHU 4 1 0 bubnnoreka [JOK
' OTHOCHUTEIIbHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNeMEeHTbhl KBAHTOBOW ONITUKH 6 0 0 https://m. edsoo.ru/7fA1ca7c
4.2 Crpoenue atoMa 4 0 0 bubnuoreka [IOK



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

4.3

ATOMHOE SAPO

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 Et?riﬂ;l ;fsgsig r(jlsf41c97c
Hroro no pazneny 7
Paznen 6. OGOBLIAIOIIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 l:tlfrfsnlpll ;f(ﬁ)g r(L:/I;f41097c
Hroro mo pazgeny 4
PezepBHoe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 68



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

IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC

Ne
n/
n

Tema ypoka

KoaunuecTBO 4acoB

Bceer KoHTpobHBI

0 e padoThI

IIpakTU4ecku
e padoThI

Jara
H3yYeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE
pecypchbl

®du3nKa — HayKa o
npupoje. Hayuneie
METO/IbI TO3HAHUS
OKPYXKAIOIIEro MUpa

bubnuoteka [{OK https://m.edsoo.ru/ff0c32e2

Pousib u mecTo
¢buzuku B
(dhopMupoBaHUU
COBPEMEHHOU
HAayYHOU KapTHUHBI
MHpa, B
MPAKTUYECKOMN
JeSITeNIbHOCTH
monei

bu6mmoreka [IOK https://m.edsoo.ru/ffOc33e6

MexaHudeckoe
JIBIDKCHHE.
OTHOCUTENHLHOCTD
MEXaHHYECKOTO
JIBMKCHHUS.
Ilepememnienue,
CKOpOCTB,
YCKOpEHHE

bubnuoreka [{OK https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE
MPSAAMOIMHENHOE

bubmuoteka [{OK https://m.edsoo.ru/ff0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620

JIBIKECHHE

PaBHOyCKOpeHHOE
MPSIMOJIMHENHOE
JABHKCHUE

bubnuoteka [{OK https://m.edsoo.ru/ff0c372e

CB00OOIHOE TTaJICHHUE.
Yckopenue
CBOOOHOTO MACHUS

bubnuotexa [{OK https://m.edsoo.ru/ff0c39cc

KpuBosmnelinoe
JBUKECHHE.
JBr>xeHue
MaTepuaibHON
TOYKH IO
OKPYXHOCTH

bubnuoteka [{OK https://m.edsoo.ru/ffOc3ada

[Tpunun
OTHOCHUTEJIBHOCTH
Tamanes.
HNueprmanbHbie
CHCTEMBI OTCYETA.
[TepBriit 3ak0H
Hrrorona

bu6mmoreka [IOK https://m.edsoo.ru/ffOc3be8

Macca Tema. Cuia.
ITpuHIMn
CYIIEPIIO3UIUHU CHIL.
Bropoii 3akoH
HrroTtona mis
MaTepuanbHO1
TOYKHU

bubnuoteka [{OK https://m.edsoo.ru/ffOc3be8

10

Tperuii 3ak0H
Hrrotona s

bubmuoteka [{OK https://m.edsoo.ru/ffOc3be8



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

MaTCpHaJIbHBIX
TOYCK

11

3aKOH BCEMHUPHOTO
taroteHus. Cumna
TskecTH. [lepBas
KOCMUYecKast
CKOPOCTh

bubnuoteka [{OK https://m.edsoo.ru/ff0c3d00

12

Cuna ynpyrocri.
3akon ['yka. Bec
Tena

bubnuoteka [{OK https://m.edsoo.ru/ffOc3el8

13

Cuia TpeHusl.
Koadbdunuent
Tpenus. Cuia
COIIPOTHUBJIEHUS NIPH
JBYDKEHUU TENa B
AKHUJIKOCTH WU Ta3e

bubnuoteka [{OK https://m.edsoo.ru/ffO0c3f76

14

[ToctynarenbHOE U
BpalllaTeIbHOE
JIBIDKCHHE
a0COJIFOTHO
TBEPJIOTO TENA.
MOMEHT CHUJIBI.
IInedo cumebl.
Ycnosus
paBHOBECHS
TBEPIOTO TENa

bu6mmoreka LIOK https://m.edsoo.ru/ff0c41a6

15

Nmmnynsc
MaTepuanbHON
TOYKHU, CUCTEMBI

bubnmuoteka I{OK https://m.edsoo.ru/ff0c43d6



https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6

MaTepHUaIbHbIX
Touek. Mmiryibc
CHJIBL. 3aKOH
COXpaHEHUSA
AMITYJIbCA.
PeaktuBHOC
JIBHKECHUE

16

PaboTa u MmomniHOCTh
cuibl. KnaeTnueckas
SHEPTUst
MaTepuaIbHON
touku. Teopema 06
H3MEHEHUHN
KHHETHYECKOH
SHEPruu

bubnuoteka [{OK https://m.edsoo.ru/ff0c4502

17

TloTenmansHas
SHEPrus.
TloTenmansHas
SHEPrus ynpyro
nehopMUPOBAHHON
MPY>KUHBI.
Ilorennumansuas
SHEPTHUs Tesia BOIM3U
MOBEPXHOCTHU 3eMJIU

bu6mmoreka LIOK https://m.edsoo.ru/ff0c461a

18

[ToTeHumaneHbIe U
HENOTEHLINAJIbHbIE
cuiibl. CBSA3b pabOTHI
HEMOTEHIIHATbHBIX
CHJI C UBMEHEHUEM

bubmuoteka [{OK https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

MEXaHHMYECKOM
SHEPIUU CUCTEMBI
Tell. 3aKOH
COXpaHEHUSA
MEXaHMYEeCKOM
SHEPTUH

19

JlabopaTopHas
pabota
«HccnegoBanne
CBSI3U PabOTHI CHIIBI
C UBMEHEHUEM
MEXaHUYECKOU
SHEPTUH TeJla Ha
npumMepe
pacTsKeHUs
PE3UHOBOTO KIyTa»

20

KonTtponbHas padota
10 TeMe
«Kunemaruka.
Jnnamuka. 3aKOHBI
COXpaHEHUS B
MEXaHUKE»

bu6moreka LIOK https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIC
MOJIOKEHUS
MOJIEKYJISIPHO-
KHUHETHYECKOM
TEOPHH.
bpoyHnoBckoe
JIBIDKCHHE.

bubmuoteka [{OK https://m.edsoo.ru/ffOc4dc2



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Auddysus

22

Xapakrep ABUKEHUS

¥ B3aNMOJICHCTBHS
YaCTUI] BEIIECTBA.
Mopenu crpoeHus
ra3oB, KUJIKOCTEH 1
TBEPJIBIX TEI

https://www.qgoogle.com/url?g=http://kvant.mccme.r
u/ sa=D ust=1550527145974000

23

Macca monekysn.
KonunuectBo
BEIIIECTBA.
ITocTostHHAs
ABoraapo

https://www.qgoogle.com/url?g=http://kvant.mccme.r
u/ sa=D ust=1550527145974000

24

TermmoBoe
paBHOBECHE.
Temneparypa u e
n3Mepenue. [lkana
TeMIlepaTyp
Lenscns

https://www.google.com/url?g=http://kvant.mccme.r
u/ sa=D ust=1550527145974000

25

Wneanpueiii ra3 B
MKT. OcHOBHOE
ypaBuenue MKT

bub6mmoreka LIOK https://m.edsoo.ru/ffOc4fde

26

AOcomroTHas
TeMIlepaTypa Kak
Mepa cpeliHe
KUHETHUYECKOM
SHEPTUH JIBUKEHUS
MOJIEKYIL.
YpaBHeHue
Menpeneena-

bubmuoteka [{OK https://m.edsoo.ru/ffOc511e



https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Kitaneiipona

27

3akon [lanbTOHA.
T"a30BBIC 3aKOHEI

https://www.qgoogle.com/url?g=http://kvant.mccme.r
u/ sa=D ust=1550527145974000

28

JlaboparopHas
pabora
«HccnegoBanue
3aBHUCHUMOCTHU MCIKOY
napaMeTpamMmu
COCTOAHUA
Pa3peKEHHOTO Ta3a»

https://www.google.com/url?g=http://kvant.mccme.r
u/ sa=D ust=1550527145974000

29

H3omnporieccel B
NACAJIbHOM I'a3€ U UX
rpaduueckoe
MpeACTaBICHUE

bubnuoteka [{OK https://m.edsoo.ru/ff0c570e

30

Buyrpennsis
SHEprus
TEPMOIMHAMUYECKOUN
CHCTEMBI U CITOCOOBI
e€ U3MEHEHUS.
KommuecTtBo
TEIJIOTHI ¥ paboTa.
Bnyrpennss
SHEprus
O0JIHOATOMHOT'O
HACaJIbHOTO ra3a

bu6mmoreka LIOK https://m.edsoo.ru/ff0c5952

31

Bunaer
TeIUIoNEepeIayu

bubmuoTeka I{OK https://m.edsoo.ru/ffOc5¢c36

32

VYnennHasa
TEIUIOEMKOCTD

bubnmuoreka I{OK https://m.edsoo.ru/ffOc5¢c36



https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36

BEIIICCTBA.
KomnmuectBo
TETUIOTHI TIPU
TeIuIonepeaye.
AnmabaTHbII
poIIecc

33

[TepBriit 3aK0H
TEPMOJIMHAMUKHU U
€ro NPUMEHEHUE K
M30Ipoueccam

bubnuoteka [{OK https://m.edsoo.ru/ffOc5efc

34

Heob6parumocTs
MIPOLIECCOB B
npupojie. Bropoi
3aKOH
TEPMOJANHAMUKHI

bubnuoteka [{OK https://m.edsoo.ru/ff0c6230

35

[Tpuniun nencTBus
u KIIJI TemnoBoit
MaIIIUHEI

bu6mmoreka IIOK https://m.edsoo.ru/ff0c600a

36

Hukn Kapno u ero
KILJ

37

OKOJIOTHYECKUE
poOIeMBI
TEIJIOHEPTEeTUKU

38

O6o06maromuit ypok
«MonekynsipHas
¢uznka. OCHOBBI
TEPMOJMTHAMHKH)

bubnuoteka [{OK https://m.edsoo.ru/ff0c6938

39

KonTponsHas pabora
10 TEME

bubnuoteka [{OK https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

«MoutekyisipHas
¢uzuka. OCHOBBI
TEPMOAMHAMHUKI

40

[TapoobOpazoBanue u
KOHJICHCAIIHSL.
Ucnapenue u
KHTICHHUE

bubnuoteka [{OK https://m.edsoo.ru/ffOc63b6

41

AOcotoTHas U
OTHOCHUTEIbHAS
BJIA)KHOCTh BO3/yXa.
Hacsimennsiit nap

bubnuoteka [{OK https://m.edsoo.ru/ff0c64d8

42

TBépnoe Teno.
Kpucramnmueckue u
aMmopdHBbIe Tena.
AHM30TpOTIHS
CBOWCTB KpUCTAJLJIOB.
Kupakue KpucTasuibl.
CoBpeMeHHbIE
MaTepuaibl

bu6mmoreka IIOK https://m.edsoo.ru/ff0c65f0

43

IInaBnenue u
KpUCTAJUTH3AIIUS.
VenbHas TeImioTa
IUIaBJICHHA.
Cybnumarnus

bubnuoreka [{OK https://m.edsoo.ru/ff0c6708

44

YpaBHeHue
TEIUIOBOTO OanmaHca

bubmuoreka [{OK https://m.edsoo.ru/ff0c6820

45

DnexTpusalus Tel.
DNeKTpUYECKUui
3apsa. JBa Buma

bubmuoteka [{OK https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

ANMEKTPUICCKUX
3apsiioB

46

[IpoBonHMKH,
TMRJIEKTPUKH
MIOJIYTIPOBOIHUKH.
3aKOH COXpaHEHUs
AIIEKTPUYECKOTO
3apsaa

bubnuoteka [{OK https://m.edsoo.ru/ffOc6bcc

47

B3anmopeiictere
3aps/i0B. 3aKOH
Kynona. Toueunbit
AIEKTPUYECKUI

3apsi

bubnuoteka [{OK https://m.edsoo.ru/ffOc6ced

48

HanpsixénHocthb
ANEKTPUYECKOTO
noJis. [Tpunmun
CYIIEpIIO3UIINT
JNEKTPUYECKUX
noJier. Jlunumn
HANPsHKEHHOCTH

bu6mmoreka IIOK https://m.edsoo.ru/ffOc6df2

49

Pa6ota cun
3JIEKTPOCTATUYECKOT
o ntoxs. Ilorennuann.
PasznocTth
MOTECHIINAIOB

bubmuoreka I{OK https://m.edsoo.ru/ffOc6f00

50

[IpoBonHMKY 1
JURJIEKTPUKH B

QJICKTPOCTATUICCKOM

I10JI€.

bubmuoteka [{OK https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

Jusnektpuueckas
IIPOHUL[AEMOCTh

51

DNEeKTPOEMKOCTb.
Konpnencarop

bubnuoteka [{OK https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTh
TUIOCKOTO
KOHJIEHCATOPA.
OHeprus
3apsHKEHHOTO
KOH/IEHCATOPa

bubnuoteka [{OK https://m.edsoo.ru/ffOc72c0

53

JlaGoparopHas
pabota "U3mepenue
3IEKTPOEMKOCTH
KoHAeHcaTopa"

https://www.qgoogle.com/url?g=http://kvant.mccme.r
u/ sa=D ust=1550527145974000

54

[Tpuniun nencTBus
Y IPUMEHEHUE
KOHJICHCAaTOPOB,
KOITHPOBAJIHLHOTO
amnmapara,
CTPYHHOTO
MpUHTEpAa.
DJIeKTpoCcTaTUYeCKas
3alIuTa. 3a3eMIICHHE
ANEKTPONPUOOPOB

https://www.google.com/url?g=http://kvant.mccme.r

u/ sa=D ust=1550527145974000

55

DIEKTPUUYECKUM TOK,
YCIIOBHS €T0
CYILECTBOBAHUSI.
IlocTOSIHHBIN TOK.
Cuna Toxa.

https://www.google.com/url?g=http://kvant.mccme.r

u/ sa=D ust=1550527145974000



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000
https://www.google.com/url?q=http://kvant.mccme.ru/%20sa=D%20ust=1550527145974000

Hanpsixenue.
CormnpoTHuBieHHE.
3axoH Oma i
y4yacTKa Lenu

56

ITocnenoBarennHOE,
napajuiesibHoe,
CMeIIaHHOE
COCIIMHEHNE
IIPOBOAHHKOB.
JlaGoparopHas
pabota «M3yuenue
CMEIIaHHOTO
COCIUHCHUS
PE3UCTOPOB»

bubnuoteka [{OK https://m.edsoo.ru/ffOc74f0

57

PabGora 1 MomHOCTH
ANEKTPUIECKOTO
TOKa. 3aKOH
Hxoynsa-Jlenna

bu6mmoreka [IOK https://m.edsoo.ru/ff0c7838

58

3axoH Oma g
TTOJTHOM (3aMKHYTOM)
AIEKTPUUECKON
uenu. KopoTtkoe
3aMbIKaHUE.
JlaGopaTopHas
pabota «3mepenue
OJ1C ucrounnka
TOKa U €T0
BHYTPEHHETO
COTIPOTHUBIICHUS

bubnuoreka I{OK https://m.edsoo.ru/ffOc7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHas
MIPOBOJIUMOCTH
TBEPABIX METAJLIOB.
3aBUCUMOCTD
COTIPOTHBIICHUS
METaJIOB OT
TeMIIepaTyphl.
CBepXnpoBOIMMOCTb

https://www.qgoogle.com/url?g=http://college.ru/fizik
a/ sa=D ust=1550527145969000

60

DNEeKTPUUECKUM TOK
B BaKyyMe.
CaolicTBa
AIEKTPOHHBIX
MTyYKOB

https://www.google.com/url?qg=http://college.ru/fizik
a/ sa=D ust=1550527145969000

61

[TonynpoBoaHMKH,
UX COOCTBEHHAs U
MpUMecHas
MIPOBOMOCTb.
CaoticTBa p—Nn-
nepexo/a.
[TonynpoBOAHUKOBBI
€ IpuoOOpHI

bu6mmoreka [IOK https://m.edsoo.ru/ffOc84ae

62

DIEKTPUYECKUM TOK
B pacTBOpax u
pacrmiiaBax
ANIEKTPOJIUTOB.
DNEKTPOIUTHYECKAS
JCCOLAaIusl.
OneKTpoan3

bubnuoteka [{OK https://m.edsoo.ru/ff0c82ba

63

DIEKTPUUYECKUM TOK

bubmuoteka I{OK https://m.edsoo.ru/ffOc84ae



https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

B rasax.
CaMOCTOSITENbHBIN U
HECaMOCTOSATCIbHBIN
pa3psa. MosHus.
IIna3ma

64

DNEeKTPUUYECKUE
puoOoOpsl U
YCTpPOMCTBA U UX
MTPAKTUIECKOE
MIPUMCHCHHE.
[IpaBuna TexHUKH
0e30MacHOCTH

bubnuoteka [{OK https://m.edsoo.ru/ffOc86fc

65

O6006maromui ypok
«ONEeKTpOoIMHAMUKA
»

bubnuoteka [{OK https://m.edsoo.ru/ffOc88be

66

KonTtponbHas padoTa
10 TEME
«DJEKTPOCTATHKA.
IlocTrostHHBIN
ANEKTPUYECCKUH TOK.
Toxu B pa3muyHBIX
cpenax»

bu6mmoreka LIOK https://m.edsoo.ru/ff0c8a8a

67

[Ipomexxyrounas
aTTecTalusl.
Hrorosas
KOHTPOJIbHAS
pabora.

bubnmuoreka [{OK https://m.edsoo.ru/ffOc8c56

68

KonTponsHas pabora
3a | mosyronue.

bubnmuoteka [{OK https://m.edsoo.ru/ffOc8f6c



https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO
YACOB I10
[TPOTPAMME

68




11 KVIACC

Ne
n/
n

Tema ypoka

KoaudecTBO 4acoB

Bcer
0

KoHTpoJbHBI
e padoThI

IIpakTU4ecku
e padoThI

Jara
H3Y4YeHH
|

DJIeKTPOHHBbIE HH(POBBIE 00pa3oBaTe/IbHbIE
pecypchbl

ITocTostHHBIE
MarHuThbl U UX
B3aHUMO/ICHCTBHE.
MarsuTHoOE IoJIC.
Bekrop marHuTHOM
UHAYKIUU. JInHImM
MarduTHOH

WHIYKIINU

bubnuoteka [{OK https://m.edsoo.ru/ff0c9778

MarsuTHOe moJie
MMPOBO/THHUKA C
TOoKOM. OTIBIT
Opcrena.
Bsaumoneiictsue
MTPOBOTHUKOB C
TOKOM

bu6mmoreka IIOK https://m.edsoo.ru/ff0c98fe

JlaGopaTopHas
paboTta «3yuenue
MarHUTHOTO TIOJIS
KaTyIIKU C TOKOM»

bubnuoteka I{OK https://m.edsoo.ru/ffOc98fe

[eiicTBue
MarHUTHOTO MOJISI Ha
IIPOBOJHUK C TOKOM.
Cuna Amnepa.
JlaGopatopHas

bubmuoteka [{OK https://m.edsoo.ru/ff0c9acO



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

pabora
«HccaenoBanue

e cTBUS
MOCTOSHHOTO
MAar"HuTa Ha paMKy ¢
TOKOM)

[elictBue
MAarHUTHOTO TIOJISI HA
JBUKYITYIOCS
3apSHKEHHYIO
yactuiy. Cuna
Jlopenma. PaboTa
cunsbl JlopeHia

bubnuoteka [{OK https://m.edsoo.ru/ff0c9df4

DJIEKTpOMarHuTHas
uaayknus. [Torok
BEKTOpa MarHUTHOM
uaaykuu. J1C
WHAYKIWHU. 3aKOH
AIEKTPOMArHUTHOU
uHaykuu dapanes

https://www.google.com/url?g=http://college.ru/fizik
a/ sa=D ust=1550527145969000

JlaGopaTopHas
pabota
«HUccnenoBanue
SIBIICHUS
AJIEKTPOMArHUTHOU
WHIYKITHD

bubnmuoteka I{OK https://m.edsoo.ru/ff0cal50

NHAYKTUBHOCTD.
SIBnenue
CaMOMHAYKIIUH.

bubnuoteka [{OK https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9df4
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

SC
CaMOWHIYKIIHH.
OHeprus
MarHUTHOTO TIOJIS
KaTyIIKA C TOKOM.
DNEeKTPOMarHuTHOE
noJie

Texanueckue
YCTPOMCTBA U UX
MPUMEHEHHUE:
MIOCTOSTHHBIC
MarHHuTEHI,
AJIEKTPOMAarHUThI,
3JIEKTPOJIBUTATENb,
YCKOPHUTEIHN
3JIEMEHTapHBIX
YacTHII,
WHAYKIIMOHHAS MeYb

https://www.google.com/url?qg=http://college.ru/fizik
a/ sa=D ust=1550527145969000

10

O6o0maromuii ypok
«MarauTHo€ II0JI€E.
DneKTpoMarHuTHas

WHTYKIIHS

bu6mmoreka LIOK https://m.edsoo.ru/ff0cab82

11

KonTtponsHas padorta
o TeMe
«MarsuTHoe moJe.
DneKTpOMarHuTHas
WHTYKIIHS

bubmuoreka I{OK https://m.edsoo.ru/ffOcad58

12

CBoOoaubie
MEXaHUYECKUE

bubmuoteka [{OK https://m.edsoo.ru/ffOcaf06



https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

KoJieOaHusl.
I'apmonunueckue
KoJIeOaHusI.
YpaBHeHue
FapMOHHYECKHUX
KoJIeOaHUH.
[IpeBpamienue
SHEPTHH

13

JlaGoparopHas
pabota
«HccaenoBanue
3aBUCHUMOCTH
TIEPHOJIa MAJTBIX
KoJiebaHu# Tpy3a Ha
HUTH OT JJIMHBI HUTU
Y Macchbl Tpy3a»

https://www.google.com/url?qg=http://college.ru/fizik
a/ sa=D ust=1550527145969000

14

KonebarenpHbIi
KOHTYp. CBOOOTHBIE
AJIEKTPOMArHUTHBIC
KOJe0aHus B
HaealbHOM
Koe0aTeIbHOM
KOHTYpE. AHaJOTHs
MEXIY
MeXaHNYECKHUMH U
ANEKTPOMArHUTHBIM
H KOJe0aHUIMU

bubnuoreka [{OK https://m.edsoo.ru/ffOcb820

15

®opmyna ToMcoHa.
3aKOH COXPaHEHHUs

bubnmuoteka I{OK https://m.edsoo.ru/ffOch9c4



https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

SHEpPruu B
HJIEAILHOM
KoIe0aTeIbHOM
KOHTYpE

16

[IpencraBnenue o
3aTyXarolux
KOJIeOaHUsX.
BrinyX1eHHBIE
MEXaHUYECKUE
KoJieOaHusl.
Pesonanc.
BriHyX1eHHBIE
ANIEKTPOMAarHUTHBIE
KojeOaHus

bubnuoteka [{OK https://m.edsoo.ru/ffOcbb86

17

[TepemeHHBIN TOK.
CunycongaibHbIN
MEPEMEHHBIN TOK.
MomHoCTh
MePEMEHHOTO TOKa.
AMIUTUTYIHOE U
JIEUCTBYIOIIEE
3HAYE€HUE CUIILI TOKA
Y HaIpsDKEHUS

bu6mmoreka LIOK https://m.edsoo.ru/ffOchd34

18

Tpancdopmatop.
IIpousBojcTBoO,
nepeaaya u
norpebiaeHue
AIEKTPUUECKON
SHEPTUU

https://www.google.com/url?g=http://college.ru/fizik
a/ sa=D ust=1550527145969000



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000

19

YerpolicTBo U
MPAaKTUYECKOE
MIPUMEHEHHE
3IEKTPUYECKOTO
3BOHKA, FeHEpaTopa
IEPEMEHHOTO TOKa,
JIMHUHA
3JIEeKTpoIepenay

bubnuoteka [{OK https://m.edsoo.ru/ffOcc324

20

DKOIOTHYECKHUE
PUCKH TIPH
MIPOU3BO/JICTBE
AIEKTPOIHEPTHH.
KynbTypa
HCIIOJIL30BaHUS
AIIEKTPOIHEPTHH B
HOBCEIHEBHOM
JKU3HU

https://www.google.com/url?qg=http://college.ru/fizik
a/ sa=D ust=1550527145969000

21

Mexanuueckue
BOJIHBI, YCIIOBUS
pacpoCTpaHEHHUs.
[Tepuoa. CxkopocThb
pacpoCTpaHEeHUs U
JUIMHA BOJIHBI.
Ilontepeunsie u
MIPOI0JIbHBIE BOJIHBI

bu6mmoreka LIOK https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTb
3ByKa. | pomKoCTh

3BYyKa. BricoTa TOHA.

TemOp 3ByKka

bubmuoteka I{OK https://m.edsoo.ru/ffOcccOc



https://m.edsoo.ru/ff0cc324
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

23

DNEeKTpOMarHUTHbIE
BOJIHBI, MX CBOMCTBA
u ckopocts. Ikana
AJIEKTPOMArHUTHBIX
BOJIH

bubnuoteka [{OK https://m.edsoo.ru/ffOccfe0

24

[TpunIUIIBEL
paaroCBsI3U U
TCICBUACHHS.
PasButue cpencrs
CBSI3H.
Pagnomnoxanus

https://www.google.com/url?qg=http://college.ru/fizik
a/ sa=D ust=1550527145969000

25

O6006maromui ypok
«Konebanus u
BOJTHBIY.

bubnmuoteka [{OK https://m.edsoo.ru/ffOcc6f8

26

[Ipsimonuuelrinoe
pacrpocTpaHeHHe
CBETa B OJJTHOPOJIHOM
cpene. Toueunblid
HCTOYHHUK CBETA.
JIyd cBeta

bu6mmoreka IIOK https://m.edsoo.ru/ff0cd350

27

OtpaxxeHue cBera.
3aKOHBI OTPAKEHUS
cgeta. [loctpoenue
n300pakeHUI B
IJIOCKOM 3epKajie

bubnuoteka [{OK https://m.edsoo.ru/ffOcd4e0

28

HpeHOMHeHI/IC CBCTa.

ITonHO€E BHYTpEHHEE
OTpa’KEHUE.
[IpenenbHbIl yron

bubmuoteka I{OK https://m.edsoo.ru/ffOcd7f6



https://m.edsoo.ru/ff0ccfe0
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IIOJIHOTO
BHYTPECHHETO
OTPAKEHUS

29

JlaboparopHas
pabota «3mepenune
HoKasaress
HPEIOMIICHHS
CTEKJIa»

bubnuoteka [{OK https://m.edsoo.ru/ffOcd67a

30

JInnzsl. IHocTpoenue
M300pakeHHi B
nuH3e. opmyna
TOHKOM JIMH3BI.
YBenuueHue JTuH3bI

bubnmuoteka [{OK https://m.edsoo.ru/ffOcddle

31

JlabGopaTopHas
pabota
«HccaenoBanue
CBONCTB
n300pakeHHI B
JTUH3aX»

https://www.google.com/url?g=http://college.ru/fizik
a/ sa=D ust=1550527145969000

32

Hucnepcus cBera.
CI1oxHBIN cocTaB
6enoro ceeta. L[Ber.
JlaGopaTopHas
pabota
«HaoOmronenue
TIMICTIEPCUU CBETa»

https://www.google.com/url?g=http://college.ru/fizik
al sa=D ust=1550527145969000

33

WnTepdepenius
cera. udpaxuus
CBETA.

bubnmuoteka [{OK https://m.edsoo.ru/ffOced22



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://m.edsoo.ru/ff0ced22

HudpaxronHas
peméTka

34

[TonepeunocTs
CBETOBBIX BOJIH.
[Tonspusanusa ceera

bubnuoteka [{OK https://m.edsoo.ru/ffOcf02e

35

OnTuyeckue
puoOOps U
YCTpOMCTBA U
YCIIOBUS UX
0e3011acHOTO
MIPUMCHCHHUS

https://www.google.com/url?qg=http://college.ru/fizik
a/ sa=D ust=1550527145969000

36

['pannisl
MIPUMEHUMOCTH
KJIaCCHYECKOM
MEXaHUKHU.
[Toctynatet
CIelaIbHOI
TEOpUHU
OTHOCHUTEJIBbHOCTHU

bu6mmoreka IIOK https://m.edsoo.ru/ff0cf862

37

OTHOCHTENBHOCTD
OJTHOBPEMEHHOCTH.
3aMeeHue
BPEMCHH U
COKpAIICHUE JIJTUHBI

bubnmuoteka I{OK https://m.edsoo.ru/ffOcfad2

38

DHeprus U UMITYJIbC
PEASATUBUCTCKOM
gacTuibl. CBs3b
MacChl C SHEPTUen u
HMITYJICOM.

bubmuoteka [{OK https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0cf02e
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

DHeprusi NoKos

39

KontponsHas pabora
«Ontuka. OCHOBEBI
CIICLMAIBHOM
TEOpUU
OTHOCHUTEIHLHOCTH

bubnuoteka L{OK https://m.edsoo.ru/ffOcf6f0

40

®oToHbl. DopMynna
[Inanka. DHeprus u
UMITYJbC GOTOHA

bubnuoteka [{OK https://m.edsoo.ru/ffOcfel6

41

OTkpbITHE U
HCCIe0BaHNE
dhoTtorddexra.
Ompiter A. T'.
CroneroBa

bubnuoteka [{OK https://m.edsoo.ru/ffOcffcd

42

3aKOHBI
dhoTtorddexra.
YpaBHeHue
OUHIITEHA 11
dhoTorddexra.
«Kpachnas rpanuna»
dboTtorddekra

bu6mmoreka LIOK https://m.edsoo.ru/ff0d015e

43

JlaBlieHHE CBeTA.
Omgrte 11, H.
JleOenena.
XHUMHUYECKOE
JielicTBUE CBETa

bubmuoreka [{OK https://m.edsoo.ru/ff0d04a6

44

Texauueckue
YCTPOMCTBA U
MPAaKTUYECKOE

https://www.google.com/url?g=http://college.ru/fizik
a/ sa=D ust=1550527145969000



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000

NPUMECHEHUE:
($hoTOdIEMEHT,
dboTomaTUHK,
conHeyHas OaTapes,
CBETOJIUO]

45

Pemrenue 3agaq 1o
Teme «DIIEMEHTHI
KBAHTOBOI OIITUKW)

bubnuoteka [{OK https://m.edsoo.ru/ff0d0302

46

Monens aroma
Tomcona. OnbITHI
Pezepdopna mo
paccesHuIO o-
YaCTHIL.
[lnanerapnas
MOJelb aTOMa

bubnuoteka [{OK https://m.edsoo.ru/ff0d091a

47

[Toctynatel bopa

bu6mmoreka IIOK https://m.edsoo.ru/ff0dOafa

48

Nznyuenue u
MOTJIOIIEHUE
(hoTOHOB MpH
IepexoJie aToma C
OJIHOTO YPOBHS
SHEPruM Ha JPYroil.
Bunsl ciektpoB

bu6mmoreka LIOK https://m.edsoo.ru/ff0d0afa

49

BonHoBbIE CBOMCTBa
yactull. BonHsl ne
bponns.
KopnyckynsapHo-
BOJIHOBOM J1yaJIu3M.
CrionTanHoe u

bubmuoreka I{OK https://m.edsoo.ru/ff0d0ca8



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

BBIHYXJICHHOE
U3IIy4eHue

50

OTtkpbiTHE
pPaarOaKTHBHOCTH.
OmnsiTel Pezepdopna
TI0 OTIPEJIETICHUIO
COCTaBa
PaaroaKTHBHOTO
U3JTyYCHHUS

bubnuoteka [{OK https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anbda-,
Oera-, ramMMa-
n3nydeHus. Biusaue
PaIMOaKTUBHOCTH Ha
YKUBBIE OPTaHU3MBI

52

OTKpBITHE TPOTOHA
Y HEUTpOHA.
N3oTtombl. Anbda-
pacna.
DJIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-
pacnan. 'amma-
U3ITy4YeHue

bu6mmoreka LIOK https://m.edsoo.ru/ff0d1162

53

DHeprus CBs3u
HYKJIOHOB B si/Ip€.
SnepHble peakuyH.
SnepHBIN peakTop.
[Tpo6nemsl,
MIEPCIIEKTUBBI,
9KOJIOTHYECKHE

bubmuoteka [{OK https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356

aCIeKTHI SIEPHOM
SHEPIreTUKHU

54

DneMeHTapHbIe
yacTulibl. OTKpbITHE
MO3UuTpoHa. MeTo bl
HaOIIOIEHUS 1
perucTpamnumn
3JIeMEHTaPHBIX
yactul. Kpyrmusii
CTOJI
«DyHIamMeHTaAIbHbIE
B3aMMO/ICHCTBHSI.
EnnnacTBo
dbuzmdyeckoin
KapTUHBI MUDPa»

bubnuoteka [{OK https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3mH0r0 Heba.
Co3sBe3nus, sipKue

3BE3IBI, IUTAHETHI, UX
BUIMMOE JIBH)KEHHUE.
CoHe4yHast cucTeMa

https://www.google.com/url?g=http://college.ru/fizik
a/ sa=D ust=1550527145969000

56

Counune. CoHeunas
AKTUBHOCTb.
Hcrounuk sHeprun
CoJHIa ¥ 3BE31

https://www.google.com/url?g=http://college.ru/fizik
al sa=D ust=1550527145969000

57

3BE3 MBI, X
OCHOBHBIE
XapaKTePUCTHKHU.
3BE3BI TITaBHOM
IMOCIICA0BATEIIBHOCT

https://www.google.com/url?g=http://college.ru/fizik
a/ sa=D ust=1550527145969000



https://m.edsoo.ru/ff0d0e38
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000
https://www.google.com/url?q=http://college.ru/fizika/%20sa=D%20ust=1550527145969000

u. Bayrpennee
CTPOEHHUE 3BE3.
CoBpeMeHHbIe
MIPEJICTABJICHUS O
MMPOUCXOKIACHUHA U
sBostonnn ConHIa U
3BE3 ]

58

Mneunsiii [Iyte —
Hama I'anakTuka.
Ilonoxenue u
nBkenne CoJiHIa B
T'amakTuke.
lNamaktuku. Y€pusie
JBIPHI B SIpax
raJlakTHUK

https://www.google.com/url?qg=http://www.e-
science.ru/physics sa=D ust=1550527145976000

59

Bcenennas.
Paz0eranune
rajaktuk. Teopus
Bosbiioro B3pbiBa.
PemmnkToBoe
U3JIyYCHHUE.
MeraranakTuka

https://www.google.com/url?g=http://www.e-
science.ru/physics sa=D ust=1550527145976000

60

DIIEMEHTHI
aACTPOHOMHHU U
acTpopU3NKHU

https://www.google.com/url?g=http://www.e-
science.ru/physics sa=D ust=1550527145976000

61

Hepemennsie
poOIeMbl
aCTPOHOMMH

https://www.google.com/url?g=http://www.e-
science.ru/physics sa=D ust=1550527145976000

62

O06o06maromuit ypox.

https://www.google.com/url?g=http://www.e-



https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000

Ponw pusuku u
aCTPOHOMHUH B
SKOHOMMYECKOH,
TEXHOJIOTHYCCKOM,
COILIMAJIBHOM 1
THYECKOU cepax
JIeSITeTbHOCTH
yeJioBeKa

science.ru/physics sa=D ust=1550527145976000

63

O6o0mmaromuii ypox.

Ponb n mecto
bu3uku 1
aCTPOHOMHH B
COBPEMEHHOU
Hay4YHOU KapTHHE
Mupa

https://www.google.com/url?qg=http://www.e-
science.ru/physics sa=D ust=1550527145976000

64

OO6o0maronuii ypox.

Ponb dpuszmueckoit
TEOpUHU B
hopmupoBaHUHN
MpEeJICTaBICHUN O
dbuzndeckoin
KapTUHE MHUpa

https://www.google.com/url?g=http://www.e-
science.ru/physics sa=D ust=1550527145976000

65

O600marmui ypoxk.

Mecto duznvecKoit
KapTUHBI MUPA B
oOmiem psay
COBPEMEHHBIX
€CTECTBEHHO-
HAyYHBIX

https://www.google.com/url?g=http://www.e-
science.ru/physics sa=D ust=1550527145976000



https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000

MIPEACTABICHUH O
pupoe

66

Bxonnas
KOHTpOJIbHast paboTa

https://www.google.com/url?g=http://www.e-
science.ru/physics sa=D ust=1550527145976000

67

KonTtponsHas pabora
3a | momyroaue

https://www.google.com/url?g=http://www.e-
science.ru/physics sa=D ust=1550527145976000

68

[Ipomexyrounas
aTTecTanusl.
Hrorosas
KOHTpPOJIbHAs
pabora.

bu6mmoreka LIOK https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I1O
I[TPOTPAMME

68



https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://www.google.com/url?q=http://www.e-science.ru/physics%20sa=D%20ust=1550527145976000
https://m.edsoo.ru/ff0d1784




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Gusuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocBemenue»

» Gusuka, 11 kiace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO

«HpOCBGIIIGHI/IG»

METOANYECKHUE MATEPHUAJIBI IS YYUTEJIA
https://www.google.com/url?q=http://www.fizika.ru sa=D

ust=1550527145967000

HNPPOBBIE OGPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET

https://www.google.com/url?q=http://experiment.edu.ru sa=D
ust=1550527145963000
https://www.google.com/url?g=http://school-collection.edu.ru sa=D

ust=1550527145964000

https://www.google.com/url?q=http://fcior.edu.ru/catalog/meta/3/mc/discipline%

252000/mi/17/p/page.html sa=D ust=1550527145966000



https://www.google.com/url?g=http://fiz.1september.ru sa=D

ust=1550527145970000
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