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HOACHUTEJIBHAS 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO YpOBHS Ha YPOBHE CPEAHEro OOIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMI K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Taxxke c yu€roMm (QenepanbHOil pabodeid MporpaMmbl BOCIHUTAHUS H
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnuka» B 00pa30BaTENIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, peAN3yIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE IPOTPaAMMBI.

Copepxanue mnporpaMMmbl 1Mo (U3MKe HampaBlIeHO Ha (opmMupoBaHue
€CTEeCTBEHHO-HAYYHOM KapTUHbl MHupa oOyyaromuxcs 10-11 xmaccoB mpu
oOydyeHHH X Qu3rKe Ha 6a30BOM YpOBHE Ha OCHOBE CHUCTEMHO-JESITEIbHOCTHOTO
nonxona. Ilporpamma nmo ¢usuke coorBercTBYyeT TpeboBanusim GI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeJIMETHBIM pe3ylbTaTam
oOydeHHMsI, a TaKKe€ YYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMHM TMpeameTamMu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, IIAHUPYEMbI€ PE3yJbTaThl OCBOCHUSI Kypca (PU3MKHU: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no ¢usmke BKIHOYAET:

e IUIAHHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHMUS;

e cojepkaHue yueOHoro npeamera « Pu3uka» Mo rojgam o0ydeHHUs..

dusrka Kak Hayka o HaumOoyiee OOIIUX 3aKOHAX IPHUPOJBI, BHICTyHas B
Ka4yecTBe yueOHOro MmpeaMeTa B IIKOJE, BHOCUT CYLECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUHN 00 okpyskaromeM mupe. IIkompHBIN Kypc GU3UKH — CUCTEMOOOPpA3yIONTUN
11 €CTECTBEHHO-HAYYHBIX YU€OHBIX MPEIMETOB, MOCKOIbKY (HPU3NUECKHE 3aKOHbI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUH, H3y4yaeMbIX XHMHEH, OMOJIOTHEH,
bu3mdeckoii reorpadueri um acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
OpUMEHEHHEe (U3MYECKUX 3HAHUWA  ONpeNeNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMU CBOMCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaa B (POPMHpPOBAHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
HAYYHBIA METO]] IO3HAHMS MIPH BBIOJHEHUH UMHU YIEOHBIX UCCIIEJOBAHHI.

B ocHOBYy kypca ¢Gu3MKK 11 YPOBHS CpeIHEro oO0Imero oOpa3oBaHUs
MOJIOXKEH pAI HUACH, KOTOpble MOXXHO paccMaTpuUBaTh Kak MPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBJISETCS JOTHYECKH
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOUAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0ObeMHEH BOKpYr @Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzaius NpeanosjaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHIMAaNa (U3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BUTHEM OOIIECTBA, a TaKKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Guzuku mpennosaraet
3HAKOMCTBO C HIMPOKHM KPYrOM TEXHUYECKHUX U TEXHOJIOTMYECKUX MPUIIOKECHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonocuzayuu peanusyeTcss TIOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHMKH M TEXHOJOTHH, a TakkKe OOCYXKIECHHUS
po0JieM palliOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTHUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3UKA HAa YPOBHE CpEAHEro OOIIero
oOpa3oBaHus SBJsOTCA puznueckue Teopun ((popmMupoBaHUE MPEACTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOJAE, TPaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITEIBHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyJaronInuxcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OONIUH CIIMCOK YUYCHHYECKUX
NpaKTHYECKUX paboT. BriaeneHue B ykazaHHOM IepedHe JabopaTOpHBIX padoT,
IIPOBOJUMBIX JUII KOHTPOJSL W OLEHKH, OCYIIECTBIISIETCS  y4aCTHHKaMH
00pa30BaTeIbHOrO IMpoLecCca HCXOJsS U3 OCOOCHHOCTEW TMJIaHUPOBAaHUS MU
ocHamleHuss kaOuHeta ¢u3uku. Ilpu sTomM oOecmeunBaeTcs OBJAJCHHE
O0y4aloUMMHCST YMEHHUSIMH TMPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIIEIOBAHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OIBITOB IO IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonbioe BHMMaHWE YIENSETCS PEHIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anad. Ilpu 3TOM A pacy€THBIX 3a/1a4 NPHOPUTETOM SIBISIOTCS 3aJadyd C SIBHO
3aJ1aHHOM (PU3NUECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3AKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3jelia Kypca, TaK W WHTETPUPYS 3HAHHS W3
pasHbBIX pa3aenoB. /[ KadyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISIFOTCS 3aJaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUECKUX SBICHUN M TMPOIIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJis CHUTYallMd MPaKTHUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIeUeHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bu3MKHM HAa YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJIKEH U3yUaThCs B YCIOBUAX
NPEeIMETHOTO KaOWMHEeTa (PU3WKU WM B YCJIOBHUSX HWHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBECHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HeoOXxoauMoe J1labopatopHOe OOOpYJIOBAHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT U JAECMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHHM C
NPUHIIMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH U  00OECIICUMBACT TIOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX M|
(byHIaMEHTaTbHBIX 3aKOHOB, X TEXHUYECKUX MPUMEHEHUN.

JlaGopatopHoe o0OOpynOBaHUE [JIsi YYCHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUie TEMaTHUYECKUX KOMILUIEKTOB M OOECIeYMBaeTCs B pacuére
OJIHOTO KOMIUIEKTa Ha JIByX oOydammuxcs. TeMaTHuyecKkue KOMIUICKTHI
1abopaTopHOTrO O00OpPYAOBaHUS AOJKHBI OBITH TMOCTPOECHBI Ha KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W ITM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
MU3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUU SBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa M CTPEMJICHUS OOYydYalOIIMXCS K HAyYHOMY
U3YYCHHUIO TPUPOJbI, Pa3BUTUE WX HWHTEIUICKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TIO3HAHUS B (HOPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOIIECHHUS K OKPY>KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pE3yibTaTa H3IYUCHHS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMmMeHUW OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHmue mpeACTaBICHUN O PO (DU3UKH ISl Pa3BUTHS JAPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

JlocTmkenne 3TUX Ieniel o0ecreuynBaeTCs perieHueM CIEIYIONX 3a1ad B

MpoIecce u3yueHus Kypca (GU3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAs MEXaHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OAJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHe yMEHUH TPUMEHITh TEOPETUUYECKUE 3HAHUA IS
0oOBbsiCHEHHUs (U3MYECKUX SBJICHUHM B TMpPUPONE W A TNPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU;

e OCBOEGHHME CIIOCOOOB pEUIEHUS Pa3IMYHBIX 3aJady C SIBHO 3aJaHHOU
¢uznuecko MoJenbo, 3a7ay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue GuU3NUEeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/a4H;

e TMOHUMaHUE (PU3NYECKHUX OCHOB W NPHUHIIMIOB ACHCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHUS HA OKPYKAIOUIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3MUecKrX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIEJICHHS] IOCTOBEPHOCTH MOJIYYEHHOT'O Pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHHUU MPOEKTHO-UCCIEI0BATEIbCKOH,
TBOPYECKOM AEATEIbHOCTH.

Ha wuzydenne ¢usuku (0a30BbI ypOBEHb) Ha YPOBHE CPEIHEr0 OOIIETro
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamme Mo (u3uMke mnepeyeHb JadopaTOpPHBIX WU
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIh JIETAeT BBHIOOD
NpOBEJEHUsT JTA0OPATOPHBIX pPabOT W OMNBITOB C YYETOM WHAMBUIYaTbHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Pasznen 1. ®u3dnka u MeTOAbI HAYYHOI'0 O3HAHUA

®usuka — Hayka o npupone. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
Mupa. Ponb »JKCcnepuMeHTa © TEOpUM B MPOLECCE IO3HAHUS IPUPOJIBI.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MYECKUX SIBIEHUH M TpoueccoB. HaydyHble rumotessl.
duznyeckue 3aKOHbI U TeOpUH. ['paHUIIBl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUIMD COOTBETCTBUS.

Ponb u mecTto Qu3uku B GOpMUPOBAHUU COBPEMEHHON Hay4HON KapTHUHBI
MUpa, B IPAKTUYECKOM 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) W
YCKOPEHUE MaTepUaIbHOM TOYKH, MX MPOEKIHMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CiiokeHue nepeMenieHu U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSIMOJIMHEHHOEe ABWKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpPEMEIICHUS
MaTepuaIbHON TOUKU OT BPEMEHHU.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneintnoe  aBukeHue. [IBH>KEHME  MaTepUAIBHOM  TOYKH IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsb. [lepron u yacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MNPUMEHEHHUE: CIOUAOMETP,
JNBH>KEHUE CHAPAIOB, LIENTHBIE U PEMEHHBIC NTEPEAAYH.

Jlemoncmpayuu

Mogenbp cucTeMsbl OTCUETA, WLIKOCTPALMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBUYKEHUS.

[IpeoOpazoBaHue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

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



N3mepenue yckopeHust CBOOOTHOTO MaICHUS.

Hanpanenne ckopocTy Ipu ABUKEHUHU MO OKPY>KHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydyenne HEpaBHOMEPHOTO ABHKECHHUS C LIEJIbIO ONMPEACICHUS MIHOBEHHOU
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, MPONIACHHBIMM TEIOM 3a
MOCTIC/IOBATENILHBIE PAaBHBIE MPOMEXYTKH BPEMEHM MPU PABHOYCKOPEHHOM
JIBH>KEHUHU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydeHue nBUXKEHMS 1IApUKa B BA3KOM )KUJKOCTH.

N3yuenne nBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. [Ipuniun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
JUIsl MaTepuaabHOU TOUKU. TpeTuii 3akoH HbloTOHA 1J1s1 MaTepraibHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. 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 IBHXKEHUU Teja B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE M BpamaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHne MHEPIUH.

CpaBHeHHE MacC B3aUMOICHCTBYIOIINUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT Ae(hOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM MOIbEME U TTaJICHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxkcnepumenm, nabopamophwvie pabomwi

N3yuenue nBuxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



UccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHUHE U
pe3UHOBOM 00pasiie, OT ux AedopMalu.

HccnenoBanue yciioBUii pPaBHOBECHUS TBEPAOTO TeENA, HUMEIOLIETO OCh
BpAILICHUS.

Tema 3. 3akoHbl cOXpaHeHUA 6 MEXAHUKE

NmMnynbe MatepuanbHOM TOYKM (Teja), CHUCTEMbl MaTEepHUAIBHBIX TOYEK.
NMnynbsC cuibl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHUS HMITyJbCa.
PeakTuBHOE nBUXKEHUE.

PaboTta criibl. MOIIHOCTE CHIIBL.

Kunernueckass sHeprusi marepuanbHOM TO4YkH. TeopemMa 00 H3MEHEHUH
KUHETHYECKON YHEPTHH.

[TorennumanbHas SHEprus. [ToTenuuanbHas SHEprus yIpyro
nehopMUpoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprust Tena  BOJMU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTrennuanbHple W HEMOTeHIMadbHbIe  Ccwibl.  CBiI3b  paboOTHI
HEMOTEHIMAJbHBIX CHJI C M3MEHEHHEM MEXaHUYECKOW JHEpPruu CHUCTEMBI TeEI.
3aKOH COXpaHEHUSI MEXaHUUYECKOW SHEPTUM.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne ycTpoucTBa M NMPAKTUYECKOE NPUMEHEHHE: BOJIOMET, KOIED,
NPYKUHHBIA MUCTOJIET, IBUKECHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaxTuBHOE IBIDKEHHE.

[Tepexo MOTEHIMABLHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Vuenuueckuii sxcnepumenm, 1abopamoprsie pabomol

N3yuyenue abCONMIOTHO HEYNPYroro ynaapa C MOMOIMIBIO ABYX OJMHAKOBBIX
HUTSHBIX MasTHHKOB.

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

Pa3nen 3. MouiekyasipHasi pU3NKa U TEPMOANHAMMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJEKYJISIPHO-KMHETUUECKOM TEOPUH M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKCHUS WU
B3aMMO/JICMCTBUS YacTUI] BemiecTBa. Mojenu CTpPOEHUS Ta30B, KUJIKOCTEH U
TBEPIBIX TEJI M 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJjiesie. Macca u
pa3Mepsl MoJieky. KomndectBo BemecTBa. [loctosauas ABorajpo.

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



Mopens  upeampHOro rasza. OCHOBHOE  ypaBHEHHE  MOJEKYJISPHO-
KMHETUYECKOW TEOPUU HJICATbHOTO Tra3a. AOCONIOTHAas TeMrmeparypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEpPruM TEILUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3aKkoHbl. YpaBHeHUe MeHneneeBa—KitaneipoHa.
3akoH JlanbroHa. M3omponecchl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BemecTBa. ['paduueckoe mnpencraBieHUE H30IMPOLIECCOB: H30TEPMaA, H30X0pa,
n3o0apa.

TexHudeckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHE BeliecTBa, (ororpadun
MOJIEKYJI OPraHUYECKUX COCJTUHEHUM.

OnpiThl 0 TUDPYy3UN KUIAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopaens onbita HTepHa.

OMBITHI, JTIOKa3bIBAIOIIIHE CYIIECTBOBAHUE MEKMOJICKYIISIPHOTO
B3aMOJICHCTBHUS.

Mogens, HIUTIOCTPUPYIOIIAs TPUPOY AABIEHUA ra3a Ha CTEHKH COCy/a.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA HJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ochosbt mepmoOuHamMuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U c1ioco0bl €€ n3mMeHeHus. KomnyecTBo TermnoTel u pabota. BHyTpeHHss
SHEpPrusi  OJAHOATOMHOIO  HJAeaJbHOTO  Ta3a. Buasl  Temionepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3TyUEHUE. Y IeIbHasd TEIJIOEMKOCTh BEIECTBA.
KonnuecTBo TEMmnoThI Npu TEIUIONEpeaaye.

[lonsitue 00 anuabatHOM mporecce. IlepBbiii 3aKOH TEPMOJUHAMUKHU.
[IpumeHeHnue mepBOro 3akOHa TEPMOAMHAMHUKUA K u3ompoieccaM. ['paduueckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuku. HeoOpatumMocTs mpolieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  OEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpazoBanusi >Hepruv B TEIJIOBbIX MamuHax. KoadduuueHt mone3Horo
nericTBus TerioBor MammHbl. [ukn KapHo m ero kodduimeHT Mmoje3Horo
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOSHEPTETUKH.



TexHuuecknue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: JBUTaTElb
BHYTPEHHETO CrOopaHus, OBITOBOM XOJIO0IMJIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpEHHEW J>HEpPruM Tejia MPU COBEPIICHUH PabOThI: BBLIET
npoOKu M3 OYTBUIKK TOJ JEUCTBHEM CXATOTro BO3[yXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe MyTEM TpeHus (BUIEOAEMOHCTpALHS).

N3meneHne BHyTpeHHEN SHEPTHUH (TeMIIepaTyphl) Teja MpH TeIuionepeaye.

OnpiT 1Mo anuabaTHOMY pAacCHIMPEHHI0 BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENs BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmoanusn eeuwjecmea. DPazoevle nepexoonvl

[TapooOpazoBanue u koHaeHcanus. VcnapeHue u kureHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3ayxa. HacklmeHHbld map. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATypbl KUTICHUS OT JaBJICHUS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIHUS CBOWMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbsl. [linaBieHue wu
KpUCTaITu3anus. Y nenpHas Teriora miasneHus. Cyomumanus.

VYpaBHeHUE TEMIIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH MOJIYUYEHUS] COBPEMEHHBIX MAaTEpUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOT U H.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUHU.

Crioco0bl u3MepeHus BIAXXHOCTH.

HaGnronenne HarpeBaHus U MJIaBJICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpauys KpUCTaJIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. JiekTpoAUHAMHUKA
Tema 1. dnekmpocmamuxa
OnekTpuzauusi Ted. OJEKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKHU, AMAIEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXPAHEHMUS
AJIEKTPUYECKOTO 3apsiaa.
B3aumopericteue 3apsaoB. 3akoH Kynona. ToueuHblil 37EKTPUUECKUIN 3apsiI.
Onektpuueckoe 1mone. Hanpsk€HHOCTh  3nekTpuueckoro mojs.  [Ipunnun



CYIIEpHO3ULUU DIIEKTPUYECKUX I0JIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOTO
TOJISL.

Pabora cun  asnekrpoctatuueckoro  moisg.  llotenmuman.  PasHocTb
MOTeHIUANoB. [IpOBONHMKM W JOUIIEKTPUKKA B 3JIEKTPOCTATUYECKOM  IIOJIE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHuyeckue YCTpOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
ANEKTPOMETpP, DJEKTPOCTATUUECKass 3alluTa, 3a3eMJICHHUE BIIEKTPOINpPHUOOpPOB,
KOHJICHCATOP, KONMMPOBAJIbHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U IIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre HaANEKTPU30BAHHBIX TEI.

DIEKTPUYECKOE T10JIE 3apSIKEHHBIX TEJL.

[TpoBOHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKkTpocTaTuyecKas 3aluTa.

JIMPNEKTPUKH B AIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IUJTACTUH, PACCTOSHUS MEXKIY HUMU U TUDJIEKTPUUECKON IIPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne a1eKTpo€EMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannstii Inekmpuyeckuit mok. Toxu 6 paznuunwix cpeoax

DNEeKTpUYECKUA TOK. YCJIOBUS CYIIECTBOBAHUSA BJIEKTPUUECKOTO TOKA.
Ncrounuku Toka. Cuia Toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTka LEMu.

DNEKTPUYECKOE COMPOTUBJIIECHUE. Y AEIbHOE COMNPOTUBICHUE BEUIECTBA.
[TocnenoBaTtenpHOE, MapaJLIEIBHOE, CMEIIAHHOE COCIMHEHNE POBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH [xoyms—Jlenma. MomHOCTB
AJIEKTPUYECKOTO TOKA.

DNEKTpOJABWKYIIasl CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [iJ1s1 MOJTHOM (3aMKHYTOM) 3nekTpuueckoil enu. KopoTkoe 3ambIkaHue.

DONEeKTpOHHAsl ~ MPOBOJAMMOCTh  TBEPABIX  METALIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJJIOB OT TeMnepaTypbl. CBEpXIPOBOIUMOCTb.

DNEeKTpUUECKU TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAS IIPOBOJUMOCTb
noynpoBoAHUKOB. CBoiicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DJIEKTpUYECKU TOK B pacTBOpax M  paciuiaBax  dJICKTPOJIMTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUUYECKUi TOK B Ta3zax. CaMOCTOSTENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Momuus. [LInazma.

TexHuueckue yCTpOMCTBA M MPAKTHYECKOE TMPUMEHCHHUE: aMIIEPMETP,
BOJBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DOJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHbBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUSI, BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOJHUKOBBIN AMO/I, FaIbBAHUKA.

Jlemoncmpayuu

N3Mepenune cuiibl TOKa U HapsiKEHUS.

3aBUCUMOCTh COMPOTHUBJICHUS IUIUHAPUYECKUX TMPOBOJHUKOB OT JIJIMHBI,
IUIOLLAIN MTONIEPEYHOr0 CEYEHUS U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOHUKOB.

[Ipsamoe wu3Mepenne »saeKkTpoaBUXKyled cuibl. KopoTkoe 3aMblkaHue
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO0 CONPOTUBIICHHUS.

3aBUCUMOCTh COMIPOTUBIICHUSI METAJVIOB OT TEMIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO3yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD THO/A.

Vuenuueckuii skcnepumenm, 1abopamoprbsie pabomeol

N3ydeHne cMenmaHHOro COEIMHEHUS PE3UCTOPOB.

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

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 10 Ki1acce OCYIIECTBISIETCS C
Y4E€TOM COJIEpPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€l C KypcaMu MaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBS3aHHBIE C HW3YYEHHEM METOJIOB HAyYHOTO
MO3HAHUsA: SBJICHUE, HAy4HbIH (akT, rumores3a, (u3MUecKkas BEIWYMHA, 3aKOH,
TeopHsi, HAOIIOJEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMBbl YypPAaBHEHMH, JHHEWHas (QYyHKIUS,
napabona, runepboina, ux rpaguku ¥ CBONCTBA, TPUTOHOMETPHUECKHE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MTPOEKIMU HA OCU KOOPAUHAT, CIIO)KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBWKEHUE B KMBOU mpuponae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIIONEPEAAUYH, TEIJIOBOE PABHOBECHE),
ANIEKTPUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEIIECTBA, CTPOEHUE ATOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJ, >KUAKOCTEH M



ra3oB, JJEKTPUYECKHE CBOKCTBA METAJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALIMSA,
raJbBaHUKa.

l'eoepacghus: BNaXXHOCTh BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs B TEXHUKE, IOJAUIMIIHUKH, HCIIOJIb30BAHUE 3aKOHA COXPAaHECHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTrue), IBUTATENb BHYTPEHHETO
cropanusi, napoBas TypOHUHa, OBITOBOM XOJOJIUIBHUK, KOHIAULIUOHEP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaIOB, B TOM YHCIE HAHOMATEpUAIOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATHYECKas 3alluTa, 3a3eMJIEHUE 3JIEKTPONpHUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JEKTPOHArPEBATEIbHBIE npuOopsHl,
AIIEKTPOOCBETUTENbHBIEC TPUOOPHI, FAIbBAHUKA.

11 KJIACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKmpomMacHuUmMHAaA UHOYKYUA

[ToctosiHHble ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MAarHUTOB.
MarautHoe mnone. Bektop MarHuTHOM wuHAyKIWU. [IpuHuun cynepno3uiuu
MAarHUTHBIX MOJel. JInHMM MarHuTHOW MHAYKUMH. KapThHA JIMHUM MarHUTHOU
WUHIYKUWH TO0JS TOCTOSTHHBIX MarHUTOB.

MaruutHOoe TOJIe MPOBOAHMKA € TOKOM. KapThHa JWMHHI WHAYKOUU
MAarHUTHOTO TMOJIsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTyIIKU ¢ TOKOM. OnbIT DpcTena. BzaumoaencTeiue mpoBOJHUKOB C
TOKOM.

Cuna AMnepa, €€ MOJlyJIb U HampaBJICHHUE.

Cuna Jlopenna, e€ MOyJib M HalpaBJieHUE. [[BHKEHHUE 3apsiKEHHOU YacTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuibl Jlopenta.

SIBieHne 3JIEKTpOMAarHUTHOM UWHAYKUMU. [loTOK BekTOpa MarHMTHOU
WHIYKIUU. OJIEKTPOABMKYIIAS CWIA MWHAYKUUHU. 3aKOH 3JIEKTPOMAarHUTHOMU
nHaykuuu Gapanes.

BuxpeBoe »siexkTpuyeckoe moJie. DNEKTPOABMKYIIAsS CHJIa WHAYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CaMOMHAYKIMHU. OJIEKTPOJABIKYIIAs  CHIIA
CaMOMHAYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DJIEKTPOMAarHUuTHOE TOJIE.

TexHnueckue yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: TIOCTOSIHHBIC
MAarHuThbl, 3JEKTPOMArHUTHI, AJIEKTPOABUTATEIb, YCKOPUTEIU SIEMEHTAPHBIX
YaCTHUIl, UHIYKIIMOHHAS TIEYb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopericteue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHON MHYKIIVH.

IIpaBuno Jlenua.

3aBUCUMOCTb 3JIEKTPOABHKYIIEN CHUJIbI MHAYKLIUHA OT CKOPOCTH M3MEHEHMS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomol

N3ydeHre MarHUTHOTO MOJISI KATYIIKH C TOKOM.

HccnenoBanue 1ecTBUS MOCTOSHHOIO MarHuTa Ha paMKy ¢ TOKOM.

HccnenoBanue sIBIEHUA 3JIEKTPOMAarHUTHOM MHAYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazHumHble Koaebanus

Konebarenbnas  cuctema.  CBOOOJHBIE  MeXaHWYEeCKHE  KoyeOaHHUS.
'apmonnyeckue konebanus. [lepuon, vacrora, ammiauTyna u ¢asza KoiaeOaHHil.
[IpyxuHHBIN MadATHUK. MareMaTU4eCKUd MasiTHUK. YPaBHEHHE TAPMOHHYECKUX
kosneOanuii. [IpeBpalnieHue SHepruy MpU TAPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit koHTyp. CBOOOAHBIE 3JIEKTPOMArHUTHBIC KOJeOaHUS B
UJCATHHOM KOJIe0aTeTbHOM KOHType. AHAJIOTUsS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU KoJeOanusimu. @dopmyna Tomcona. 3akoH coXpaHEHUS
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojleOaHUsAX. BBIHYKIEHHBIE MEXaHUYECKUE
Kosnebanus. Pezonanc. BeIHY)I€HHBIC 2JI€KTPOMATrHUTHBIE KOJICOAHNS.

Ilepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIA TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJTHOE€ U JCHCTBYIOIIEE 3HAUEHUE CHJIbI TOKa U
HaIpPSKEHUS.

Tpauchopmatop. [IponsBoacTBo, mepenada U MOTPEOIICHUE AIEKTPUUECKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JIEKTPOIHEPT UM B IOBCETHEBHOW KU3HMU.

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

Jlemoncmpayuu

UccnenoBanne mnapamMeTpoB KoJeOaTEIbHONW CHUCTEMbl (MPYXUHHBIA WU
MaTeMaTU4eCKUM MasiTHUK).



HaGmronenue 3aTyxaromux KoaeOaHui.

HccnenoBanne CBOWCTB BbIHYXICHHBIX KOJIEOAHUN.

HaGmonenue pesonanca.

CB0OOOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUST OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu mocCieOBaTEIbHOM COEIMHEHUU PpPE3UCTOpa, KaTYyIIKU
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopenb TMHUM 3JeKTponepeadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOAA MalbIX KojeOaHMH Tpy3a Ha HUTH OT
JUTMHBI HUTH ¥ MaccChl Ipy3a.

HccnenoBanre mMepeMEHHOr0 TOKAa B LENMM U3 MOCIEAOBATEIBHO
COEIMHEHHBIX KOHJIEHCATOPa, KaTYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHumHbsle 60Hbl

MexaHudeckue BOJHBI, yclioBUs pacnpoctpanenus. Ilepuon. CxkopocTb
pacnpocTpaHeHusi W JUIMHA BOJIHBL. [lomepeuHble W TPOAOJBHBIE BOJHBI.
WNuTtepdepenius u nudpakius MeXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJHBI. Y CIOBUS M3IYUYEHUS JIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenrtanus BekropoB E, B, V B anexkrpomarautHoit BonHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XE€HHUE, MPEJOMIICHUE, MOJspu3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

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

[TpuHIMTIBI paguoCBs3U U TeIeBUACHUS. Paguonokanus.

DNEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIICH Cpeibl.

TexHnueckue yCTpoicTBA M MPAKTHUYECKOE IPUMEHEHHE: MY3bIKaIbHbIC
MHCTPYMEHTHI, YJIbTPa3BYKOBasl AMArHOCTHMKAa B TEXHHKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBanue 1 pacpoCTpaHEHHUE MONEPEYHBIX U MPOJOIBbHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKA.

Habmronenue oTpaskeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6mronenne natepdepeniinm u Audpakiinu MeXaHUIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

HaGmnronenue cBsSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KoJieOaHU.



HccnenoBanue CBOMCTB DJIEKTPOMATHUTHBIX BOJIH: OTpaKeHUe,
MpesIoMJIeHUE, MoJAsIpu3anus, Judpakuus, UHTEPPEPEHLIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOuU cpexne. JIyu ceera. TouedHbIi HCTOYHHK CBETA.

OTtpaxxeHue cBeTa. 3aKOHBI oTpaxeHHus cBeTa. [locTtpoeHue m3obOpakeHuil B
TIJIOCKOM 3€pKarie.

[Ipenomiienue cBeta. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIMIOTHBIN MOKa3aTelb
npeinomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yroa mOJHOTO
BHYTPEHHETO OTPAKECHUA.

Hucniepcus cBeta. CioXHBIN cocTaB 6esoro ceera. LBerT.

ColOuparomue W pacceuBaronue JuH3bl. ToHkas mauH3a. DOKycHOe
paccTosiHUEe W ONTHUYECKas Cujia TOHKOW JMH3BL. [locTpoenue wnzoOpa)keHuil B
coOMparIMX U paccenBaronux JuH3ax. opMyna TOHKOW JMH3BL. YBEJIUUYCHHE,
JlaBaeMOoe€ JINH30M.

[Ipenesnbl MPUMEHUMOCTH TEOMETPUUECKON OTITUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHHKHU.
VYcnoBust HaOMIOAEHUS MAKCUMYMOB W MHUHUMYMOB B HHTEp(hEpPEHIIMOHHOM
KapTUHE OT ABYX CHH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuusa cBeta. JudpaxiuumoHHas peméTka. YcClIoBHE HaOIIOACHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tomsapuzanus ceera.

TexHuueckne ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKITMOHHAS PEIIETKA, TOJISPOUI.

Jlemoncmpayuu

[IpssMoMHEHHOE pPACHPOCTPAHEHUE, OTPAXKEHHUE M NPEJIOMIIEHUE CBETA.
OnTudeckue mpuOopHI.

[TonHOe BHyTpeHHEE OTpaxkeHre. Moienb CBETOBOAA.

HccnenoBanne cBOWCTB H300paKeHUH B JIMH3AX.

Moaenu MUKpOCKOMa, TeJIECKOMa.

Ha6monenne naTepdepeHIINM CBETA.

Hab6mronenne nudpakiyu ceera.

Ha6monenne nucnepcuu cBera.

[Tonydyenue cnekTpa ¢ TOMOLIBIO TPU3MBI.

[Tonydyenue cniekTpa ¢ TOMOIIBIO JU(PPAKITMOHHON PEMIETKHY.

HabGntonenue nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3mepenune nokazaresns NperoMIeHUs CTEKIIA.
HccnenoBanrie cBOWCTB M300paXKeHUI B JIMH3AX.
HaGmronenue nucnepcuu ceera.

Paszznesn 6. OcHOBBI crIeNMATBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [ToctynaTel
CIIEHUAJIBHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOAYJA CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILITEHHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMEIJICHUE BPEMEHHU U COKpalleHUE
JUTVHBI.
DOHeprus U UMIYJIbC PEASATUBUCTCKOW YACTHLIBI.

CBs13b MaccCHI C BHCPFHCﬁ U UMITYJIbCOM peHHTI/IBI/ICTCKOﬁ qaCTHUILBI. QHCPFI/IH
ITOKOA.

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®otonbl. Dopmyna [lnanka cBs3u sHEprun (PoTOHA ¢ €r0 YACTOTOU. DHEPrus
¥ UMITYJIbC (HOTOHA.
OtkpeiTue u uccienoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3aKOHBI

dotoaddexra. YpaBHenue DiHmTeriHa 11t Gorodrddekra. «KpacHas rpaHuiia»
doTorddexra.

JaBnenue ceera. Onwitel I1. H. JIeOGenena.

XHUMHYECKOE JICHCTBHE CBETA.

TexHuueckne ycTpoiicTBA W TMpaKTUUYECKOE MpUMEHEHHUE: (POTOIEMEHT,
dboTomaTunK, coiHeUHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(peKT Ha yCTAaHOBKE ¢ IMHKOBOM IIACTHHOM.

HccnenoBanne 3akoHOB BHeNTHETO (hoTodddekTa.

Cseronuos.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHIIL.
[Inanetapnas mopmens aroma. lloctynatel bopa. M3nydyenume u mnormiomieHue

(GOTOHOB TpW TMepexoje aroMa C OJHOTO YPOBHS DHEPrUUM Ha Apyroun. Bumawl
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

BostHoBBIE cBOVicTBA yacTull. Bomusl ne bpoiisa. KopryckyisipHO-BOJIHOBOM
Tyaau3M.

CroHTaHHOE U BBIHYKJICHHOC U3J1YUYCHHUC.

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



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGmronenne nuHeM4aThIX CIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaGmtonenue nuHevaToro cnekrpa.

Tema 3. Amomnoe a0po

DKCIIEPUMEHTBI, JOKAa3bIBAIOUIME CIOKHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoakTuBHOCTH.  OmbiTel  Pe3depdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydeHus. 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 M TO3UTPOHHBIM Oerta-pacman. [amma-
U3JydeHue. 3aKOH PaJMOAaKTUBHOrO pacnaja.

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

Anepnsie peakuuu. Jlenenue u cUHTE3 SAEP.

Anepnsiii peaktop. TepMmosimepHbiii cuHTe3. [IpobOieMbl M MEPCIEKTUBBI
AIEPHON SHEPIeTUKU. DKOJIOTUYECKUE ACTIEKThI IAEPHON SHEPTETUKHU.

DneMeHTapHble YacTUlbl. OTKPBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUN AIEMEHTAPHBIX YaCTHII.

dyH1aMeHTaIbHbIe B3auMOoeicTBUSA. EAMHCTBO (hr3nyecKoi KapTUHBI MUpa.

TexHuueckne ycTpoHCTBa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siaepHbIi peakTop, aToMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIUX YaCTHL.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (hoTorpadusim).

Pa3zen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3UKH

Dtansl pa3BUTHS acTpoHOMUU. [IpuKkiagHoe U MUPOBO33pEHUECKOE 3HAUCHHUE
ACTPOHOMMUH.

Bun 3Bé3nHoro Heba. Co3Be3aus, sSpkue 3BE3/bI, IUIAHETHI, UX BUAMMOE
JIBUKCHUE.

ConHeunas cucreMa.

Connue. ConHeuHas akTHBHOCTh. McTounuk sHeprum CosiHIIa U 3BE3I.
3BE31bI, NX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CHEKTPAJIbHBIA KJIACC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIECAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTBY» JJIs1 3BE3J] TJIABHOW IOCJIEN0BATEIbHOCTH. BHYyTpeHHEE CTpoeHue



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

Mnuneunsiii Ilyte — Hama I'anaktuka. Ilonoxkenne m nBuxkenue ConHua B
IN'anaktuke. Tunel rasakTuk. PaguoranakTukyu U kBasapbl. UEpHBIE OBIPHI B A1pax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoil. 3akon Xa66sa. Pazberanue ranakTuk.
Teopus bosbiioro B3peiBa. PenukroBoe usiydyeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménnnie npo6iemMbl aCTPOHOMUHU.

Vuenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
NPUJIOXKEHUH NIl omnpeeeHs] OJI0KEHUsI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3aus1 CEBEPHOTO MONMYIIAPUS U IPKUE 3BE3BL.

Ha6monenus B Teneckon Jlynsl, miianet, Miieunoro IlyTu.

O6o0maromiee NOBTOPEHNE

Ponsr ¢u3ukm W acTpOHOMHUHM B DKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTA Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHpPA, POJIb PUINUYECKON TEOPUH
B (GOpMHUpPOBAaHUM TPEJNCTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢dusznueckoi KapTUHBI MUpa B OOIIEM PsIy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 11 kitacce oCylIeCTBISIETCS C
Y4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBS3€M C KypcaMHU MaTE€MaTUKHU,
OMOJIOTMH, XUMHH, Teorpadyu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBS3aHHBIE C U3YYEHHEM METOJIOB HAyYHOTO
NO3HAHUS: SIBJICHHE, Hay4dHbI (akT, runores3a, (u3nyUeckas BEIWYMHA, 3aKOH,
TEopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJECINPOBAHUE, MOJIETb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMBbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE
TOXIECTBO, BEKTOPBI U MX MPOEKUMHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHH, TPHU3HAKA TOJ00WS TPEYroJbHUKOB,
OTIpeJICIICHHE TUIOMIA N TIIOCKUX (puryp u 00bEéMa Ted.

buonocus: »nexkTpuyeckue SBICHUS B JKUBOW MPHUPOAE, KoJeOaTelbHbBIE
JNBH)KEHUS B )KMBOW MPHUPOJIE, ONTUYECKUE SIBIICHUS B KWBOW NMPUPOAE, NECUCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
TEJ, MEXaHM3Mbl OOpa30BaHUs KPUCTAIIMYECKOW PEMIETKH, CHEKTPaIbHbIN
aHaJn3.



l'eocpaghus:  marHUTHBIE TOMIOCA 3€MJIM, 3aJIeKM MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUM DIEKTPOIEpEAad, TIEHEPATOp IIEPEMEHHOIO TOKa,
AIEKTPOABUTATENb, WHAYKIIMOHHAS II€Yb, pajaap, PaJdONPUEMHHK, TEIEBU30DP,
anTeHHa, TenedoH, CBY-meub, NMpOEKIMOHHBIN amnmapart, BOJIOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTAHUPYEMBIE PE3YJbTATHBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro OOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOMKHO OOECIEUUTH JOCTHUKEHUE CIETYIOINUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIn4HOCTHBIC PE3YybTAThl OCBOCHUS yueOHOro npeamera «Dusnkay JOKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW MO3UIUEH JIMYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUITMOHHBIM IIEHHOCTSIM POCCHUHCKOTO OOIIECTBA, PACIIUPEHUE >KU3HEHHOTO
ONbITa U OMNbITA JICSITEILHOCTH B MPOIIECCE Peaau3alid OCHOBHBIX HAIpaBJICHUMN
BOCIHUTATEILHOU IEATEIBHOCTH, B TOM YKCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJAIOIIEeToCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIMOHHBIX  OOIIEYEIIOBEYECKUX T'yYMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEN;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPakIaHCKOIO
o0II1ecTBa, y4aCTBOBATh B CAaMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNH;

YMEHHUE B3aUMOJIECTBOBATH C COLUATIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApHOM U BOJOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIUTAHUS

c(hopMUPOBAaHHOCTH POCCUNCKOMU rpakIaHCKOMU UJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOILICHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STHUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHWSI,
OpPHEHTUPYSACh HA MOPaJbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIE B
NESTENbHOCTHA YYEHOTO;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOUUMBOTO OYIYIIETO;

4) 3cTeTHYeCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIIOYasl 3CTETUKY HAYYHOIO TBOPUYECTBA,
MpUCYIIETo (U3NYECKON HAYKE;



5) Tpy/10BOT0 BOCIIUTAHUSI:

MHTEPEC K pa3IMyHbIM cdepaMm npodecCuoHaNIbHOU AESTEIbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOM, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bY3UKH HA TPOTSHKEHUU BCEU KU3HU;

6) 3K0J10rH4ecKOro BOCIUTAHHUS:

c(OpPMHUPOBAHHOCTh SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooiieM;

IJIAHUPOBAHUE U OCYILECTBIICHUE AEUCTBUM B OKPYKAIOIIEH CPEZEC HA OCHOBE
3HAHMS 1leJIeld yCTOMYMBOTO Pa3BUTHS YEJI0OBEUECTBA;

pacHIMpeHre OIbITa JEATEIbHOCTH HKOJIOTMYECKON HaIlpaBiIeHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEHHOCTH HAYYHOT0 MO3HAHMSI:

c(hOpMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3UUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JIeATeNbHOCTH, TOTOBHOCTH B IpoOIlecce
U3y4eHHs]  (PU3MKH  OCYHIECTBIISITH  MPOEKTHYIO U HCCIEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO  (OPMYIHUPOBATh W aKTyaJlM3WpOBaTh  MpoOsieMy,
paccMmarpuBaTh €€ BCECTOPOHHE;
OTPENEIATh IETH JeATSIBHOCTH, 3aJaBaTh IapaMEeTPbl W KPUTCPUU HX
JOCTHKEHUS;
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTUBOPEYHS B  paccMaTpHUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS MPOOJIeMBbl ¢ yU4ETOM aHaInu3a MMEIONTUXCS
MaTepHAbHBIX 1 HEMAaTEPHUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJI5IM, OIICHUBATh PUCKH TOCTEACTBUH JCSTEIBHOCTH;
KOOPJMHUPOBATh M  BBHIMOJHATH pabOTy B YCIOBUAX PEajbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HECHHBIX TIPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIIOUYEBBIMU TOHATHSIMH W METOJaMU
bu3nYecKol HAyKH;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEOBATENIbCKON M MPOCKTHON NIEATEIHLHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITENIBHOMY HOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JEATEIBHOCTH MO TIOJYyYEHUIO HOBOTO 3HAaHHs, €ro
WHTEpIpETaluy, MpPeoO0pa3oBaHUI0 W TPUMEHEHHIO B PA3NIUYHBIX YUeOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3[IJaHUU YYE€OHBIX TPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJH3WpOBaTh 3ajady,
BBIJIBUTaTh THIIOTE3y €€ peHIeHHs, HaXOJWTh apryMEHTBI sl JOKa3aTelbCTBa
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHbIE B XOJE peHIeHHs 3a7add pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh X JOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYIHPOBATH COOCTBEHHBIC 3aJaud B 00pa30BaTeIbHOU
JESITETLHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHUBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (HU3UKE B MPAKTHUYECKYIO 00JIacTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NpeJiaraTb OpUrHHAIBHBIE TOIXO0/bl U PELLIECHUS;

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

PabGora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJy4eHUs MHPOpMauu (HU3MUECKOro COJEp:KaHUs U3
MUCTOYHHMKOB pA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IIOUCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPeICTBa HMH(POPMALMOHHBIX M  KOMMYHHKAIIMOHHBIX
TEXHOJIOTUH B PEIIEHUH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX U OPTaHU3AaLIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HSProOHOMUKH, TEXHUKH O€30IacHOCTH,
TUTUEHBI, PEeCcypcocOEpeKeHusi, MPaBOBBIX U  OITHUYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCTHl (U3MUYECKOTO COACpXNaHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIONpas ONTHUMAIBHYIO
Gopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIC YUeOHbIE 1eliCTBHUA:
OCYLIECTBIIAITh  OOLIIEHHE Ha ypokax (U3UMKM U BO BHE-ypPOUHOHU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

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

IIOHMMAaTh Y HCIOJIb30BaTh NPEUMYIIECTBA KOMaHAHOW U MHIAUBUAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJIbl COBMECTHBIX NEWUCTBUNA C YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOT'0 YICHA KOJUICKTUBA,

IIPUHUMATHh  [EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPAUHUPOBATh JEUCTBUSA IO €€ INOCTHKEHHUIO: COCTaBJIATH IUUIaH JIEUCTBUM,
pacnpenensiTh poiiM ¢ YYETOM MHEHUW YYaCTHHKOB, OOCYXAaThb pe3yibTaThl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIaJa M KaXKAOINO yYaCTHMKA KOMAaHIbl B
oO1uit pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

IpejjaraTb HOBBIE IIPOEKThI, OLICHMBATh HJEU C MO3WULUU HOBU3HHI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATEIMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYalUsIX, IPOSBISATH TBOPUECTBO U BOOOpaKeHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHbIe yHHBepcaibHbIe YUueOHbIe AeilicTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISITH MO3HABATENLHYIO NEATEILHOCTh B 00JIACTH
GU3UKM W aCTPOHOMMH, BBISBIATH IPOOJIEMBI, CTaBUTh U (POPMYJIUPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSATEIIbHO COCTABJIAThH IUIAH PEIICHUS PACUETHBIX U KAYECTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXXHOCTEH U MPEANOUYTCHU;

JIaBaTh OIICHKY HOBBIM CUTYAIUsIM;

pacHIMpATh paMKH Y4€OHOTO MTpeIMETa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JlenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBaThH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrIocoOCTBOBaTh (POPMUPOBAHUIO W TPOSIBICHUIO DJPYAWIMA B O0JaCTH
(GU3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOLMOHAJIbLHBII UHTEJLIEKT:

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

BJIQJICTh  HABBIKAMH  TIO3HABAaTEIbHOW  pedieKCMM KakK  OCO3HAHUS
COBEpINAEMbIX JEHCTBUA W MBICIUTEIBHBIX TPOIECCOB, MX PE3YyIbTAaTOB W
OCHOBaHUI;



WCIIOJIB30BaTh MPUEMBI peiIeKCUU I OLIEHKU CUTYyalluu, BIOOpa BEPHOTO
pelieHus;

yMETh OILICHUBAaTh PHUCKU M CBOEBPEMEHHO MPUHUMATh PEIICHHS MO0 HX
CHIDKCHMUIO;

NpPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TpPHU aHAIU3e Pe3yIbTaToOB
eI TeIIbHOCTH,

NpUHUMATh ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHThl JAPYTUX TMpPU aHAIU3€ PE3yIbTaTOB
JeSITeIIbHOCTH;

MPU3HABATH CBOE MPABO U MPABO JPYTUX HA OMIUOKH.

B mporecce gocTHKEeHUST TUYHOCTHBIX PE3YJILTATOB OCBOCHUSI MPOTPaMMBbI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEPIIICHCTBYETCS SMOIIMOHAIHHBIN UHTCIUICKT, IpeAToJIararomii
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMMATh CBOE SMOIIMOHAIBLHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHOUW AMOIMOHATLHON Cdephl,
OBITh YBEpEHHBIM B cele;

CaMOpETYJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHPOBATBCA K
AMOIMOHATBHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTDh, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEN MOTHBAIUMHU, BKIIIOYAIOMIEH CTPEMJICHUE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBaTb HUCXOJS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIONMIEH CIIOCOOHOCTH ITOHMMATh SMOIMOHAIBLHOE COCTOSHHUE
JIPYTUX, YYUTBIBATH €ro TIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC U pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIbTATHBI

K koniy oOyuenuss B 10 kjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYHAFOIINXCS YMEHUM:

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

YUUTHIBATh TPaHULIBl TMPUMEHEHUS U3YUYCHHBIX (PU3MYECKUX MOJIETEH:
MarepualibHasi TOUKa, HHEpIMajibHas cCUcTeMa OTCUETa, aDCOMOTHO TBEPAOE TENO,
WJICAIBHBIN ra3, MOJICJIM CTPOEHHUS Ta30B, )KUAKOCTEW U TBEPIBIX TEJ, TOUCYHBIN
AIEKTPUUYECKUI 3apsi]l IpU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (pu3znueckue sBiIeHUs (IIPOIECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB MEXaHWKHU, MOJEKYJISIPHO-KUHETUUECKON TEOpUHM CTPOCHHS BEIlEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIDKEHHE, CBOOOJHOE TaJE€HUE Tel, JBWKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBUE Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOCHUE JKUJIKOCTEH
1 TBEPJIBIX TEJI, K3BMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKICHUH), TEIJIOBOE
paBHOBECHUE, UCIapeHue, KOHJCHCAIlWs, IUIABJICHHUE, KPUCTAILIM3AIUs, KUIICHUE,
BJIYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
coCyJie, CBsI3b MEXKAYy I[apaMeTpaMH COCTOSIHHSI Ta3a B H30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE JBI)KCHUE, UCMONB3YSd (U3UYECKHE BEIUYHHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Ja, KMHETHYECKasl YHEPTUsi, MOTCHI[MAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MeXaHMYeCKas MOIIHOCTh, MPH ONHCAHWUW TPABWIBHO TPAKTOBATh
(GU3UYECKUI CMBICIT HCMOJIb3yeMbIX BEJIMYMH, WX OOO3HAUYCHHS U E€IUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJIMYMHAMH;

ONMUCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEJI U TEIUIOBBIC SIBICHUSA,
UCTIONBb3Yd (U3MYECKHEe BEIUYMHBI: JIaBIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETHUYECKasi SHEPrUsl XaOTHYECKOTO IABUKEHHSI MOJIEKYJI, CPEIHEKBAAPAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3} (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHMCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMbIX BEIHYHMH, UX
o0O3HAaUeHUsT W EAWHUIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOLIUE JTAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (DU3UYECKUE BEIMYMUHBI: DIEKTPUUECKUN 3aps,
ANEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsI, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
Py ONHWCAHUM TIPABWJIBHO TPAKTOBATh (PU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS M E€IIMHUIIBI; yKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIIHE
TaHHYI0 (U3UUYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHAMM3UPOBATh (PU3NUECKHUE TMPOIECCHl U SBIICHUSA, WCIIONB3Ys (PU3HUECKUE
3aKOHBI U TIPUHIIMIIBI: 3aKOH BceMupHoro Tsarotenus, I, Il u Il 3akonsl HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpruu, 3aKOH COXPAHEHUS HMITYJbCa,
MPUHLUII CYNEPIO3UIUN CHUJI, MPUHIMI PABHOINPABHUS HHEPUUAIBHBIX CHCTEM
OTCu€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUI0 CTPOCHHSI BEILIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTUU TEIJIOBOTO JBUKEHHSI MOJIEKYI C
a0COJIFOTHOM TeMmepaTypoil, MepBbld 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsna, 3akoH KyloHa, mpu 53TOM pa3iauyaTh CIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEeMAaTHYECKOE BBIPAKCHHE W YCJIOBHS (TPaHUILBL,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHHUYECKUX YCTPOUCTB; Pa3nuuaTh yCIOBUS WX 0€30MAaCHOTO WCIOJIh30BaHUS B
MOBCEIHEBHOM KU3HU;

BBITIOJHATE JKCIEPUMEHTBI TI0 WCCICIOBAHUIO (U3MYCCKUX SBICHUH W
MPOIIECCOB C HCIIOJIb30BAaHUEM TPSIMBIX W KOCBEHHBIX HM3MEPCHHH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUMNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIJIONKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(GbOopMyITHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPECHHS (PU3NYCCKUX BEIIMYWH, TIPU
STOM BBIOMPATHh ONTHMAJBHBIN CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TIOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIIMYMHAMH  C
UCIIOJIb30BAHUEM TMPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
(UKCHpOBATh PE3YJIBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKHX BCIIMYWH B
BUJIE TAOJUIT U TpadHKOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM MCCIICIOBAHUS;

coOmroaTh npaBuiia 0€30MacHOrO TpyAa MpH MPOBEACHUHN WCCIEIOBAHUNA B
pamMKax ydeOHOTO JKCIIEPUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON M TPOEKTHOMU
JESTENBHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U J1abOpPaTOpHOTrO
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJIEINbIO,
UCTIONIBb3Ys (PU3MUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAIM3a YCIIOBUS 3aa4H
BBIOMPATh (U3UYECKYIO MOJICIb, BBIICIATh (PU3HMUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEOOXOMUMBIE ISl €€ pelleHUs, MPOBOAUTh PACUEThl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOTO 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIC 33/1a4y: BHICTPAUBATh JIOTUYECKH HEIIPOTUBOPEUUBYIO
IIEMOYKY PACCYXACHUI C ONMOpOW Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU H
bu3ndecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
nH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
Y TIpENICTaBlIeHUs Y4eOHOW M HAYYHO-TIOMYISIPHOW MH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9aeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyO0eKHBIX YIEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE IMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHW U TEXHOJIOTHH;

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



YCTPOMCTBAMHU, JJISI COXPAHEHHUSI 3I0POBbS U COOJIOJICHUSI HOPM SKOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPELE;

paboTaTh B TpYINNE C BHIOJIHECHUEM pa3IMUYHBIX COIMATBHBIX PpOJICH,
IJIAHUPOBaTh pabOTy TPYMIbI, pPAIMOHAIBHO pACHpPENeNiaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CUTYyalMSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXJI0TO U3 YYaCTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

K xonmy oOyuenuss B 11 kjacce npeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Yy OOYUAIOIIUXCS YMEHUM:

JIEMOHCTPUPOBATh HA TpUMEpax poJib U MeCTo (pu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KApTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AESATEIbHOCTU JIIOJIE€H, LETOCTHOCTh U €IMHCTBO
bu3nYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIBl TMPUMEHEHUS U3YUYCHHBIX (PUBMYECKUX MOJICTIeH:
TOYEYHBIN JIEKTPUUECKUMN 3apsjl, Jyd CBETA, TOUCHUHBIN UCTOYHUK CBETA, sACpHAas
MOJICJIb aToMa, HYKJIOHHAash MOJEIh aTOMHOTO spa TMPHU PEHICHUH (PU3HUYECKUX
3a1ay;

pacrio3HaBaTh (pusznueckue sBiICHUs (IIPOIECChl) U OOBACHITh UX HA OCHOBE
3aKOHOB JIEKTPOJUHAMUKHA U KBAHTOBOW (PMBHMKU: JIEKTPUUYECKAss TPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUUYECKOE, MarHUTHOE JAECHCTBUS TOKA, B3aUMOJIECHCTBHE
MAarHuTOB, DJJEKTPOMAarHUTHAasT WHAYKIMSA, JEHCTBUE MAarHUTHOIO TIOJS Ha
OPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsij, AJIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, TPSAMOJIMHEMHOE pPACHpPOCTPAHEHHE CBETa, OTPaXEHUE, IPEIOMIICHHE,
uHTepdepennus, aubpakuus W MOJApU3AlUs  CBETa, JUCIEPCUsS  CBETa,
doToanekTpuueckuii 3 dekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOAOpPOAA, €CTECTBEHHas M HCKYCCTBEHHAas
Paauo0aKTUBHOCTH;

ONUCHIBATh W3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIEKTPUUYECKHUE, MArHUTHBHIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOJUMOCTh  pPa3IU4HBIX  Cped) |
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
JJEKTPUYECKUM 3aps]i, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHUE, PA3HOCTh MOTEHIIMAIOB, 3JICKTPOJABIDKYINAs cuia, paboTa Toka,
WHJYKIHMST MarHUTHOrO moJjsi, cuia Ammnepa, cuia JlopeHia, MHIYKTUBHOCTh
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOTO W MATHUTHOTO IMIOJEH, MEPUOJ M 4YacToTa
KojeOaHnii B KoyieOaTEeIbHOM KOHTYpe, 3apsj W Cujla TOKa B MpoIlecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KOJeOaHWil, (OKYyCHOE pACCTOSHHE W
ONTHUYECKAs] CWJa JIMH3bI, TPU ONHCAHWH MPABUIHHO TPAKTOBATH (PU3UUECKHMA
CMBICII UCIOJb3YEMbIX BEIWYMH, HMX OOO3HAYCHUS W E€IUHUIIBI, YKa3bIBaTh
bopMynbl, CBSA3BIBAIOIIME JAHHYI (U3WYECKYH0 BEIWYHMHY C JpPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SIBICHUS U TMPOLECCHI, HCIOJIb3Ys
bu3MYeCKUe BEIMYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, EPUO/] MOJypacnaaa, SHEPTUsl CBA3U
ATOMHBIX SIIEp, NPU OMUCAHUM NPABUIBHO TPAKTOBaTh (PUBMYECKUNA CMBICI
WCIIOIb3YEMbIX BEJIUYUH, UX O0O3HAUEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBS3BIBAIOIINE JIAHHYI (U3MYECKYI0 BEJIMYUHY C JAPYTMMU BeJIWYHWHAMH,
BBIYUCIIATh 3HAaUeHUE (PU3NUYECKOM BEJIMUUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3Yys (Puznueckue
3aKOHbl M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MMOCJIEI0BATEILHOIO U MapajlieIbHOTO
COEJIMHEHUSI TPOBOJHUKOB, 3akoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHJIYKIMY, 3aKOH MPSIMOJMHEWMHOTO pacIpOCTPAHECHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPETOMJICHUS CBETa, YpaBHeHHE ODitHImTeiHa s PortorddekTa,
3aKOH COXPAHEHUs JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHEHUS
3JIEKTPUYECKOTO 3apsjia, 3aKOH COXpPAaHEHHUsI MacCOBOr0 4YMCIIA, MOCTyJaTrhl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPu TOM pa3indaTh CIOBECHYIO (DOPMYITHPOBKY
3aKOHA, €ro MaTEeMaTHYeCKOE BBIpAXEHUE | YCJIOoBUs (TpaHUIlBI, O0JACTH)
IPUMEHUMOCTH;

ONpENEIATh HAIIPABICHHE BEKTOPA MHAYKIIMU MAarHUTHOTO TOJI ITPOBOITHUKA
C TOKOM, cuibl Amnepa u cuibl JlopeHna;

CTPOUTh M OIKUCHIBaTh H300paKEHHE, CO3[]aBa€MOE€ IUIOCKUM 3E€pKajoM,
TOHKOM JIUH30M;

BBIMIOJHATh OJKCHEPUMEHTHI MO HCCIEIOBAHUIO (PU3HUECKUX SBICHUN U
IPOLIECCOB C UCIIOJB30BAHUEM IMPSMBIX W KOCBEHHBIX HW3MEPEHHIl: MpPU 3TOM
dbopmynupoBaTh mpodJeMy/3amady W TUNOTE3y Yy4eOHOTO 3KCIEepHUMEHTA,
coOupaTh YCTaHOBKY M3 MPEMJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOJBL

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NUECKUX BEIUYHH, TIPH
ATOM BBIOMPATH ONTHUMAIBHBIN CMOCOO M3MEPEHUS M HCIOJIb30BAaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
OPSMBIX HM3MEPEHHI: MPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DHKCHPOBATH
PE3YNBTATHl MONTYYEHHON 3aBUCUMOCTH (U3MYECKUX BEIMYMH B BHJAE TaOIUI] U
rpaduKoB, AemaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS,

coOmoaTh mpaBuiia 0€30MacCHOTO TPy/Aa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax y4yeOHOro »SKCIEPUMEHTa, Y4eOHO-MUCCIENOBATENbCKON U MPOEKTHOU
NEATEIbHOCTU C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPOUCTB M J1aOOPATOPHOTO
000pyI0BaHMS;

pemiaTth pacy€THbIE 3a7aydl C SBHO 33JlaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIONb3Ys (PU3UUYECKHUE 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHaJlh3a yCJIOBUS 3a7a4u



BbIOMpATh (PU3UUECKYI0 MOJEIb, BBLACIATh (PU3NYECKUE BEIMYMHBI U (POPMYIIbI,
HEeoOXonUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh KaYeCTBEHHbIE 3a/1a4M: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY PACCYXACHUI € OMOpoi Ha M3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MpPU  pEUIeHUHM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U TpeJCTaBIeHUsT y4eOHON M HAyYHO-TIOMYJISIpHONW MH(OpMaIUK, TOJTyYeHHON U3
Pa3IUYHBIX HICTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATH MOJIy4aeMyt0 HHPOPMALIHIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAaIIWH, MPUOOPOB U TEXHUUYECKHUX
YCTPOMCTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCHOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUHUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOLIEr0 MHUpPa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
i obecrieyeHusi 0€30MacCHOCTU IPU OOpallleHuu ¢ IpubopaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, Ul COXPAHEHUs 30POBbSl U COOJIIOJEHUS HOPM 3KOJOTHYECKOI0
IIOBEJICHUS B OKPY’KaIoIEeHl Cpene;

paboTaTb B TIpyNIe C BBINOJIHEHUEM pAa3IMYHBIX COLHUAIBHBIX pOJIEH,
IUIaHUPOBaTh pPAa0OTy TPYMNMbl, PALUOHAIBHO paclpeAensiTh OOA3aHHOCTH MU
IUIaHUPOBATh JEATEIIBHOCTh B HECTAHAAPTHBIX CUTYalUsAX, a/IeKBaTHO OLICHUBATH
BKJIa/1 K&KJI0T0 U3 YYaCTHUKOB I'PYMIIbI B PEILIEHUE paccCMaTpUBaeMOil poOIeMbl.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosuyecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypchbl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUYHOTI'O ITIO3HAHMUSI
bubmmoreka [IOK
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 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Hlunamika ! 0 0 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXpPAHCHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 0 1 bubnunoreka [JOK
' TEOpHHU https://m.edsoo.ru/7f41bf72
bubnuoreka [JOK
32 OCHOBBI TePMOAHHAMHKIL 10 1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 0 0 bubnuoreka [IOK
' @Da30BbIe IEPEXOIBI 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 [TocTosiHHBINM 2neKTpudecKuid TOK. TOku B 12 bubnuorexa [JOK
' Pa3IMYHBIX Cpefax https://m.edso0.ru/7f41bf72
Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KVIACC

KoauuecTBo yacos DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoabubie | IlpakTuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznea 1. 9JIEKTPOJANHAMUKA
MarunuTHO€ 1oJie. DIeKTpOMarHuTHAast bubnuorexa [JOK
1.1 11 1 3
WHTYKITUS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
21 MexaHW4eCcKHe U 3JIEKTPOMArHUTHBIE 9 0 1 bubmuorexa [JOK
' KOJIe0aHus https://m.edsoo.ru/7f41c97¢
29 MexaHW4eCcKUe U JIEKTPOMArHUTHBIC 5 1 0 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6mmoreka [IOK
23 Onritia 10 0 3 https://m.edsoo.ru/7f41c97¢
Hroro mo pazgeny 24
Paznen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUH OTHOCUTEJIBHOCTH
31 OCHOBBI crienManbHON TEOPUHU 4 1 0 bubnuoreka [JOK
' OTHOCHUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 DNIeMEHTHl KBAHTOBOU ONTUKH 6 0 0 https://m. eds00.ru/7fA1ca7c
4.2 Crpoenue atoMa 4 0 0 bubnuoreka [IOK




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 DneMEeHTBl 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 no pazneny 4
PesepBHOe Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KounyecTBo yacoB DJIeKTPOHHBbIE
Ne Mara ungposbie
Tema ypoka Konrpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3zoBaTesibHbIE
padoTsbI padoThI
pecypchl
®du3nKa — Hayka O MPUPOJIE.
1 Hayunsie MeT(})[K bI HO?I,)H.:HI/I;[ 1 0 0 bubmmorera [JOK
v 8 https://m.edsoo.ru/ff0c32e2
OKPYXAIOIIEro MUpPa
Ponb u Mecto pusuku B
5 (hopMUPOBaHUHN COBPEMEHHON 1 0 0 bubmuorexa [JOK
Hay4YHOU KapTHUHBI MHpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JACSATEIbHOCTH JIIOICH
Mexannueckoe OBMKEHHUE.
OTHOCHTENBHOCTh MEXaHUYECKOTO bubmuorexa [JOK
3 1 0 0
nBrokeHusd. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOPEHHE
4 PaBHOMEpHOE NpAMOJIMHEITHOE 1 0 0 bubnunoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSIMOJIMHEHHOE 1 0 0 bubnunoreka [JOK
IBIKECHUE https://m.edsoo.ru/ff0c372e
CBoboaHoe majieHre. Y CKoOpeHue bubmuoreka [JOK
6 1 0 0
CBOOOIHOTO IMaCHUA https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe n1BUXKEHUE.
7 JIBr>keHre MaTepuaibHON TOYKH IO 1 0 0 bubmorexa HOK
P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 0 0 bu6mmoreka [JOK




NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmorexa [{OK

o cynepuosuui cuit. Brop OHUSaKOH https://m.edsoo.ru/ff0c3be8
HproTona asis MarepuanbHOU TOUKU

10 Tperunit 3akoH HproToHa st bubnuorexa [JOK
MaTepHUalbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrotenus. Cuna

11 TsKecTH. [lepBas kocmudeckas brmmorexa [OK

https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. KoagduumeHt Tpenus.

13 Cuia cznpomBnefmq:f npu ,I[BI/DP;(GHI/II/I bubmorexa IOK

https://m.edsoo.ru/ff0c3f76
TeNa B XKUIKOCTH WJIH ra3e
[TocTynarenbHoe U BpalaTeabHOE

14 JBIKEHHUE a0COJIFOTHO TBEPOTO TEJa. bu6mmoreka [IOK
MowmeHnT cuisl. [lnedo cumel. YcinoBus https://m.edsoo.ru/ff0c41a6
paBHOBecHs TBEPIOTO Teia
Nmnynbc maTepuaabHON TOUYKH,

15 CHUCTEMbI MaTepUAIIbHBIX TOYCK. bubnuoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbCca. PeakTHBHOE IBUYKEHHE
PaGota 1 MOLITHOCTB CHUITBIL.

16 Kunernueckas sHeprusi MaTepuaibHOW bubnnoreka [JOK
ToukH. Teopema 00 H3MEHEHHUH https://m.edsoo.ru/ff0c4502
KUHETHYECKOI SHEPTrUu

17 [loTreHunanpHas sHeprus. bu6mmoreka [JOK




[ToTrenumanpHast SHEPTHS YIIPYTO
nepopMUpPOBaHHON IPYKUHBI.
[TorenumansHas SHEPTHA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumanpHbIe ¥ HEMOTEHIINATBHBIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOHW SHEPTHH CUCTEMBI TEIL.
3aK0H COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopHnas pabota
«MccnemoBanne CBsI3U pabOTHI CHITBI C
N3MCHCHHUCM MeXaHI/I‘IeCKOﬁ BHepFI/II/I
TeJa Ha IPUMEPE PaCTSIKEHUS
PE3HHOBOTO JKT'yTa»

20

KonTtponpHas padoTa o Teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUSI MOJICKYJISPHO-
KMHETUYECKOH Teopuu. bpoyHOBCKOE
newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIIECTBA.
Mojienu cTpoeHusi ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYII. KoaunuectBo
BemiecTBa. IloctosHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp




Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa

26 CpeaHENd KUHETUYECKOM SHEPrUuun bubnuorexa [JOK
JBAKECHHS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona

27 3akoH JlanpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnas pabota

28 «MccnenoBanme 3aBUCUMOCTH MEXKTY
rapaMeTpamMu COCTOSTHHS
Pa3peKEHHOTO Ta3a»

29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaguvecKkoe mpeICTaBICHNUE https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprus
TEPMOJIUHAMHYECKON CHCTEMBI U

30 crroco0n1 e€ m3meHenus. KoangaectBo bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edsoo.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEaTLHOTO
raza

bu6mmoreka [JOK
31 Brymt Tertonepezay https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIOEMKOCTH BEIIECTBA.
bubmuoreka [JOK
32 KonnuecTBo TETIIOTH pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauadaTHbIN Mpoiecc

33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ff0c5efc

34 HeobpaTumocTs mpo1ieccoB B bu6mmoreka [JOK




npupone. Bropoit 3akoH
TCPMOJUHAMHUKN

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicreus u KII/ TerumoBoi

bubmmoreka [{OK

3 MAaIllMHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKooruyeckue mpooIeMbl
TETIOIHEPTEeTUKH

38 O6o0matomuii ypok «MotekynsipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbnas pabora o teme

39 «MounekynspHas puzuka. OCHOBBI bubmorexa [IOK

YEP ’ https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI)

40 [TapooOpazoBaHue 1 KOHIEHCAITHSI. bubnuoreka [IOK
Hcnapenue u kurnenune https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS M OTHOCUTEIbHAS

41 BJIQXKHOCTh BO3yxa. HachleHHbIi Bubmmorexa [JOK

HYXa. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrammyeckue u

42 amopdHbIe Tela. AHU30TPOITUS bubnuoreka [JOK
CBOMCTB KpHCTaLIOB. Kuakue https://m.edsoo.ru/ff0c65f0
kpuctayyibl. CoBpeMEHHbIE MaTepUaIIbI
[1naBneHue U KpUCTAJUIA3AIIHSL.

43 VY enpHas TenaoTa MIaBJICHUS bubmorexa HOK

s ' https://m.edsoo.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK

44
YPABHEHHE TEIIOBOTO basatca https://m.edsoo.ru/ff0c6820

45 DnekTpu3anus Tei. DNeKTPUIECKUI bubnmnoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc




3aps0B

[IpoBOIHUKH, TUATEKTPUKU U

bub6mmorexa [{OK

46 IOJIYIIPOBOJHUKH. 3aKOH COXPAHEHUS
YHPOBOA P https://m.edsoo.ru/ff0c6bcc
ANEKTPUUECKOTO 3apsiaa
BsaumoneiicTBue 3apsiioB. 3akoH
47 Kynona. TodeyHEBIN dIIEKTPUYCCKUI bubnmorexa LOK
Y ’ p https://m.edsoo.ru/ff0c6ce4
3apsiy
Hanpssk€HHOCTB IEKTPUYECKOTO
nons. [IpuHnmn cyneprnosunun bubnuorexa [JOK
48 N
BNEKTpUYECKUX noseu. JInnun https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
PaboTa cuni a7eKTpoCTaTHIeCKOTOo
49 nois. [lorenmuman. PasHocts bubmmorexa [OK
’ ’ https://m.edsoo.ru/ff0c6f00
MOTEHIHATIOB
[TpoBOAHWKN W AUDIIEKTPUKH B
50 DIIEKTPOCTATUYECKOM I10JIE bubmorexa HOK
p ’ https://m.edsoo.ru/ffoc7018
JluanekTpudeckasi IpOHUIIAEMOCTh
bu6mmoreka [JOK
51 DnexrpoéMmkocTs. KoHmeHcaTo
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCcATOpa. DHEPrud 3apsyKeHHOTO Eubmaorexa HOK
pa. p P https://m.edsoo.ru/ff0c72c0
KOHJICHCAaTOopa
53 JlaGopaTtopHnas pabdorta "3mepeHue
3JEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHUMI IEHCTBUS U IPUMCHECHHE
54 KOHJICHCATOPOB, KOMHPOBATHHOTO

ammapara, CTpyHHOIro nIpuHTepa.
OnexTpocTaTH4ecKas 3alluTa.




3azemiieHHE IEKTPONPUOOPOB

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHusl. [IoCTOSIHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4yacTKa Lenu

56

[TocnenoBarenpHOE, NapauIeIbHOE,
CMEIIAaHHOE COEUHEHHE
npoBoAHUKOB. JIabopaTopHas padboTa
«M3yueHne cMemaHHOro COeAMHEHUS
PE3UCTOPOB»

bubmmoreka [{OK
https://m.edsoo.ru/ff0c74f0

57

PaGoTta 1 MOLTHOCTB ANIEKTPUYECKOTO
TokKa. 3akoH Jxoynsa-Jlenna

bu6moreka [IOK
https://m.edsoo.ru/ff0c7838

58

3akon OMa 11 OJTHOM (3aMKHYTOM)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopatopHas pabora
«M3mepenue DJ1C ucTouHMKa TOKa U
€ro BHYTPEHHETO COMPOTUBIICHUS)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHAs TPOBOAUMOCTD TBEPABIX
METaJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOIUMOCTh

60

DNEKTpUUYECKUN TOK B BaKyyMe.
CBoiICTBA AIIEKTPOHHBIX ITYYKOB

61

[TonynpoBoAHUKY, UX COOCTBEHHAS U
pUMecHast MpoBoAuMocThb. CBolicTBa
p—n-nepexoxa. [loaynpoBoHUKOBBIE
npubOopsI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c84ae




DIEeKTPUYECKUN TOK B pacTBOpax u

62 pacIiaBax 3JI€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEKTPOTUTHYECKAs JUCCOLHAIIHSI. https://m.edsoo.ru/ff0c82ba
DNeKTpoau3
DNEeKTPUYECKUN TOK B raszax.

63 CaMoCTOSATENbHBIN U 1 bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoJiHuS. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npubopsl U
YCTPOWCTBA U X IIPAKTUYECKOE bubnnorexa [JOK

64 1
npuMeHeHue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O6o0maromuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTtponsHas paboTa o Teme

66 «Inekrpocraruka. [locTossHHBIN 1 bubnuoreka [JOK
aeKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpelax»

67 PezepBHbiit ypok. KonTposibHas 1 bubnnoreka [JOK
pabora 1o Teme "INeKTpoIMHaMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBubIit ypok. O6001maronui ypok 1 bubnuoreka [JOK
o temaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB I10 68
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11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Konrporbusie  Ipaxririeckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsbI padoThI pecypest

[TocTostHHBIE MAarHUTHI U KX

1 B3auMo/ieiicTBe. MaraurHoe 1oJie. 1 0 0 bubmmoreka [{OK
Bektop maruuTHOM MHAYKUMHA. JIMHUN https://m.edsoo.ru/ff0c9778
MarHUTHON WHIYKITUU
MarauTHO€ 10Jie MPOBOJIHUKA C

9 TokoM. OmbIT Dpcrena. 1 0 0 bubmuorexa [JOK
B3anmonericTBue mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 0 1 bubnuoreka [IOK
MarHUTHOTO MOJISl KAaTYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Ammepa.
JlaGopaTtopHnas pabota bubnuoreka [JOK

4 . 1 0 1
«HUccaenoBanue nercTBU https://m.edsoo.ru/ff0c9acO
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)
JleficTBME€ MarHUTHOTO TIOJIS HA

5 JBUKYIIYIOCS 3apSHKEHHYIO YaCTHILY. 1 0 0 bubnnoreka [JOK
Cuna Jlopenna. Pa6oTa critb https://m.edsoo.ru/ff0c9df4
Jlopenua
DOnekTpoMarHuTHas UHAYKIUs. [loTtok

6 BEKTOpa MarHuTHOM uHAYKIMu. IJC 1 0 0

HUHAYKIHUU. 3akoH QJICKTpoOMar HUTHOM




nHaykuuu Papanes

JlaboparopHas paboTa
«HccnenoBanue sBICHUS
BHCKTPOMaFHI/ITHOI\/JI HHIAYKOHUN

bubmmoreka [{OK
https://m.edsoo.ru/ff0cal50

NuayKTuBHOCTB. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKITUH.
DHeprusi MarHuTHOTO TOJISL KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE TI0JIe

bu6mmoreka [{OK
https://m.edsoo.ru/ff0ca600

TexHnueckne ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IIEKTPOMArHUTHI, JIEKTPOIBUTaTENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YaCTHL],
MHJYKIMOHHAs [1eYb

10

O6o0matromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTtponpHas padoTa o treme
«MarsuTtHoe€ noJe.
DNeKTpOMarHUTHAS MHIYKLIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOOTHBIE MEXaHUYECKUE
kosnebanus. 'apmMoHnyeckue
KojeOaHus. YpaBHEHHE
rapMOHUYECKHX KOJIeOaHH.
[IpeBpaienue sHepruu

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCHMOCTH
Mepro/ia MallbIX KoJie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPy3a»

14

Konebartenbublit kKoHTYp. CBOOOIHBIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch820




OJICKTPOMArHUTHBIC KoJieOaHus B
nacaJibHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNYCCKUMHU U
OJICKTPOMAriuTHBIMU KoJIe0aHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXpPAaHCHUA SHCPIruru B HACAJIbHOM
KoJie0aTeIbHOM KOHTYpE

bubmmoreka [{OK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MeXaHUUecKHe Kojiebanus. Pe3onanc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ff0cbb86

17

[lepemennsblit Tok. CHHYCOUJAIbHBIN
MepeMEeHHbINA TOK. MOITHOCTD
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JNEUCTBYIONIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUUECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NepPeMEeHHOro TOKa,
JTUHUH 3JIeKTpoIepe1ad

bubnuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MMOBCEIHEBHOM
KHN3HH




Mexannueckue BOJIHBI, YCJIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[lonepeuHsie ¥ MPOI0IbHBIE BOJIHBI
29 3ByK. CkopocCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 cBoiicTBa U ckopocTh. [lIkana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguoCBsI3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponsnas paborta «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEHHE
26 CBETa B OJJHOPOIHOM Cpeje. bubnuoreka [IOK
ToueuHslit ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
N https://m.edsoo.ru/ffOcd4e0
M300pakeHuil B IJIOCKOM 3epKalie
[Ipenomiienue csera. [lonHoe
08 BHYTpeHHee oTpaxeHue. [IpenenbHblit bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKEHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ffOcd67a
30 JIunssl. [TocTpoenue n3obpaxxeHuil B bubnuoreka [IOK




nuH3e. PopMylia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas paboTa

31 «MccnemoBaHne CBOMCTB
M300paXeHUH B JIMH3AX)
Hucnepcus cBera. Clio>XHBIA COCTaB
32 6enoro ceera. L{Bet. JlJabopaTtopHas
pabora «Habmronenue aucrepcuu
CBETa»
WNnurtepdepennus creta. Judpaxums bubnuoreka [IOK
33 N
ceerta. [ludpakumronnas pemeéTka https://m.edsoo.ru/ffOced22
[Torepe4HOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
34
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue mpuOOPHI M YCTPOUCTBA U
yCIIOBHS UX 0€301MaCHOTO MPUMEHEHUS
['panuIBl MPUMEHUMOCTH
36 KJIacCCMYECKOM MexaHuKkH. [locTynarsl bubmuorexa [IOK
CIICIMAILHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENBHOCTD OJTHOBPEMEHHOCTH.
37 3aMeyIeHue BpEMEHU M COKpaIlEHIE Eubmaorexa HOK
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
OHeprus ¥ UMIYJIbC PEASTUBUCTCKOU
38 ‘IaCTI:/H_ILI CBHSLy MaC(l:ObI C dHepruei u bubmorexa LIOK
’ P https://m.edsoo.ru/ffOcfc68
HUMITYJIECOM. DHEPrusi MoKos
KonTtponpHas padota «OnTHKa.
. bubnuoreka [IOK
39 OcHOBBI cienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0




®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
¥ UMIybC GoToHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
porospexra. Onrrer https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonsl porodrddexra. YpaBHeHue
42 9171HHIT€§H& )Iﬂ(if)lq)(l)OTOB(l)(;@)eKTa brmmorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenune cBeta. OnbiTer [1. H.
43 JlebeneBa. XuMH4uecKoe IefCTBHE bubmorexa [TOK
) https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoiucTBa u
MPaKTUIEeCKOE TPUMEHEHHE:!
44
dhoTormeMeHT, (OTOIATIHK,
COJIHeUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «IeMEHTBI bubmuorexa [JOK
KBAHTOBOM ONTHKI)) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITE
46 Pezepdopna o paccesHuio o-4actu bubmorexa HOK
pOOPA p e https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bu6mmoreka [JOK
47 I1 b
OCTYHATRL bOpa https://m.edsoo.ru/ff0dOafa
W3znyuenne u nmorioleHne (HOTOHOB
48 I I/I}II'IIIG exoJie aTOMEIlH co H(()ll)"O OBHSI bubmorexa [IOK
p pexolt . a yp https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyroi. Buasl criekTpos
BoanaoBbIe cBolicTBa yacTull. BoJHBI
N bubmuoreka [JOK
49 ne bpoiins. KopnyckynsapHo-

BOJIHOBOM AyaJnu3M. CrnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8




BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpexnenenuto cocraBa

PAAOAKTUBHOI'O U3JTYUCHUS

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

51

CoiicTBa anbda-, 6era-, raMmma-
n3inydeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpTraHU3MBI

52

OTKpBbITHE IPOTOHA U HEUTPOHA.
Nzotombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. I'aMmma-usiydeHue

bu6moreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBS3U HyKJIOHOB B sIJIpe.
Snepusie peakuuu. AnepHbii
peakrtop. [IpoGnembl, TepCIEKTUBHI,
AKOJIOTUYECKHE ACTICKTHI SIACPHOM
SHEPTETUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DnieMeHTapHbIe YacTullbl. OTKpBITHE
o3uTpoHa. Mero bl HAOIIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyraslii cton «@yHaaMeHTalIbHbIE
B3auMo/ieiicTBus. EquHCcTBO
(bu3nuecKoi KapTUHBI MUPay

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro Heda. Co3Besnus,
SIPKUE 3BE3/IbI, IUIAHETHI, UX BUJAMMOE
nBrkenne. CoaHeyHas cCUCTEMaA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CosiHIA U 3BE3 ]




57

3BE3/1bl, KX OCHOBHBIC
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOU
MOCJeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoenue 38€3/1. CoBpeMeHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
sBosronnu CoJIHIIA U 3BE3]T

58

Mneunsiii [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anaktuku. Y€pHbie
JIBIPBI B AJIpax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus boispmoro B3peIBa.
PennkroBoe nznmydeHue.
MeraranakTuka

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponsHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPHUIUKI»

62

O6o06matomuii ypok. Posbs ¢pusuku u
ACTPOHOMHHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAJIbHON 1
ATUYECKOH chepax nesTeIbHOCTH
yejioBeKa

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(DM3HMKH ¥ aCTPOHOMHH B
COBPEMEHHOU HAYYHON KapTUHE MUPa

64

O6o6maromuit ypok. Ponb
¢u3nyeckoit Teopuu B GopMHUPOBAHUH
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa




Ob6o6maromuit ypok. Mecto
(bu3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHbIl ypok. MarautHoe mnoue. 1
DNeKTpOMarHuTHasK UHIYKITUS
PesepBubiit ypok. Ontuka. OCHOBBI
67 CHEIHATLHOM Teoprun 1
OTHOCUTEIILHOCTH
Pesepnsiii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpou3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME




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

» Gusuka, 10 kinace/ Msaxumes I'.4., byxosues b.b., Cotrckuiit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

» Gusuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., YUapyrun B.M. nox
penakimueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO

«HpOCBGIIICHI/IC»

METOAUYECKHUE MATEPHUAJIBI JISA YUUTEJIA

1. Coopnuk 3ama4 o ¢usuke. 10-11 kmaccel: mocodue I ydanmxcs
o01eo06pa3oBar. opranu3anuii: 6a3oBbeii U npoduinbHbI ypoBHU/ H.A.
[Tapdhennesa.- M.: [IpocBemenune, 2019.-206 c.

2. Coopnuk 3amad no ¢pusuke: 10-11 kmacew/O. U. I'pomrena. — M.
H3narenpcTBO «OK3aMeH», 2019. — 208 c.

3. ®msuka 10 knace: nupakTuaeckue matepuansl /A.E. Mapon, E.A. Mapos.-
M.: Ipoda, 2019. -156 c.

4. VIDEOUROKI «®u3uka 10 xmacc» B TOMOIIb YUUTEIIO M YISHUKY. 81
BUIEOYPOK, 33 Tecta, 81 nmpe3eHTanus; .

5. TemaTudeckne KOHTPOIbHBIE H CAMOCTOSITEIbHBIC PabOTHI 10 pu3uke. 11

kiacc/ O.U. I'pomueBa. — M.: U3narensctBO «OK3amen», 2019. -142 c.



6. ®usuka 11 knace: nunaktudyeckue matepuaisl /A.E. Mapon, E.A. Mapos.-
M.: Ipoda, 2019. -143 c.

7. VIDEOUROKI «®wu3uka 11 knaccy» B IOMOIIb YYUTETIO U YIYEHUKY. 59
BUJICOYPOKOB, 41 TecT, 59 npe3entauuii + 4 TeKCTOBbIE KOHTPOJIbHBIE pa0OTHI B

dbopmate EI'D.

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

1. ducranumonnas mkosa Ne368 http://moodle.dist-368.ru/

OTxpeIThIi Kacc. CeTeBoe 00pa3oBaTebHOE COOOIIECTBO.
http://www.openclass.ru/node/109715

2. Enunas komeknus mudpoBbIX 00pa30BaTEIbHBIX PECYPCOB.
http://schoolcollection.edu.ru/catalog/

3. ®enepanbHBIN HIEHTP HHGOPMAITMOHHO-00Pa30BaTEIbHBIX PECYPCOB.
http://www.fcior.edu.ru/

4. Nurepuert ypok. http://interneturok.ru/ru/school/physics/

5. T'azera «1 ceHta0Ops» MaTepuainsl o pusuke. http://archive.lseptember.ru/fiz
6. Aanmarnmu pusraeckux o0bekToB. http://physics.nad.ru/

7. usas ¢pusuka: odyuaromas mporpamma. http://www.int-edu.ru/soft/fiz.htmi
8. dmswuka.ru. http://www.fizika.ru/

9. ®usuka: koyuieknus onbiToB. http://experiment.edu.ru/
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