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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 06a30BOro ypoBHS Ha YpPOBHE CpPEIHETO O0OIIero
oOpa3zoBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3yibTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke ¢ yu€roMm (QenepanbHOil padodeil mporpaMMbl BOCHHMTAHUS U
KOHLEMUUU TMpernojaBanus ydeOHoro mpeamera «Pusznka» B 00pa3zoBaTeNIbHBIX
OpraHu3aluaXx Pocculickon Oenepauun, peAN3YIOIINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

CopepxaHue mnporpaMMmbl MO (U3MKE HAIMpaBiIeHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHBI MHupa oOyyawomuxcs 10-11 kmaccoB mpu
oOydeHHH X Qu3nke Ha 0230BOM ypOBHE Ha OCHOBE CUCTEMHO-/ESITEIbHOCTHOTO
nonxona. Ilporpamma mno ¢usuke coorBercTByeT TpeboBanusiMm OGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeIMETHbIM pe3yJibTaTaM
oOydeHHMsI, a TaKkKe YUYHUTHIBAET HEOOXOJUMOCTh pealu3alrUd MEXKIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyYHBIMU Y4YeOHBIMH TMpeameTamu. B Heit
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3Yy4eHUsS (PU3UKU HAa YPOBHE CpPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (PU3UMKH: JTUYHOCTHBHIE,
MeTanpeaAMETHbIE, TpeIMETHbIE (Ha 0a30BOM YPOBHE).

[Iporpamma no usmke BKIHOYAET:

e IUIAHHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 110 TOJaM 00yUYEeHUS;

e cojepkaHue yueOHoro npeamera «dusmka» 1o rogam o0y4eHuUs.

dusrka Kak Hayka o HaumOoyiee OONIUX 3aKOHAX IPHUPOJIbI, BBICTyIAs B
Ka4yecTBE yueOHOro IMpeaMeTa B ILIKOJE, BHOCUT CYLIECTBEHHBIH BKJIAJ B CUCTEMY
3HaHUN 00 okpyskaromeMm Mupe. LkonpHBIN Kype PU3NKH — CHCTEMOOOpa3yONTUi
JUISl €CTECTBEHHO-HAYYHBIX Y4E€OHBIX MPEIMETOB, OCKOIbKY (PU3NUECKHE 3aKOHBI
JeKaT B OCHOBE IIPOIICCCOB U SBJICHHM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
dbu3mdeckoii reorpadueri u  acTpoHommeil. Mcmonp3oBaHWE W AKTHBHOE
npuMeHeHue (U3WYECKUX 3HAHUKA  ONpeeNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe DSHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MATEpPHAJIOB C 3aJaHHBIMH CBOMCTBAMU W JAPYTHX.
W3yuyenne (Qu3MKH BHOCUT OCHOBHOW BKJaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4arommxcs, B (OPMHUPOBAHHE YMEHHH MPUMEHSThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIOJHEHUN UMHU Y4€OHBIX UCCIIEIOBAHHA.

B ocHOBY Kkypca (u3mK{ 11 ypOBHS CpEIHEro OOIIero oO0pa3oBaHUS
MOJIOXKEH pAX WAEH, KOTOpPbIE MOXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SBISETCS JOTMYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX pa3/esioB (PU3MKHU, BKIIOYAET KaK
BOIIPOCHI KIIACCUYECKOM, TaK U COBPEMEHHOMN (PU3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW Marepuan Kypca (U3HKU
o0beUHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIseTcs
(opMUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus TpeArnosiaraeT HCIOIb30BaHUE
I'YMaHUTApHOTO TOTEHIMaNa (U3MYECKOM HayKH, OCMBICIICHHE CBSI3U Pa3BUTHS
¢uzuku ¢ pa3BuTMEeM OOIIECTBAa, a TakKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH U 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npeamnosiaraer
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHUYECKHX M TEXHOJOTMYECKUX MPHIIOKEHHM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocusayuu peanusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
cCollepKaHMs, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTUEM TEXHHKH U TEXHOJOTHM, a TaKkkKe 0O0CYXKICHHUS
npo0JieM paloOHAIBHOTO MPUPOOTOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMH 3JIEMEHTaMH Kypca (U3MKA Ha ypOBHE CpPEIHEro OOIIEro
oOpa3oBaHus SBJISIOTCA (U3HUecKre Teopuu ((POopMUpPOBAHUE MPEACTABICHUMA O
CTPYKTYpE MOCTPOCHUsI (PU3NUECKON TeOpuH, poiiu (GyHIAMEHTAIBHBIX 3aKOHOB U
OPUHUUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, U1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
MIPOIIECCOB).

CHCTeMHO-/IeSITEIbHOCTHBIN MOJAX0 B Kypce (DU3UKHU peaTu3yeTcs Mpexe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEATeTbHOCTH O0YyJaroniuxcs.
Jlns  Ga3oBoro ypoBHS Kypca (U3HMKM — 3TO HCIOJIB30BAaHHE CHCTEMBI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB H JIa0OPAaTOPHBIX PaboT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOIIUN CIHCOK YYCHUYCCKHX
NPaKTHYECKUX paboT. BolaeneHue B yka3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M OLIEHKH, OCYIIECTBISIETCS  yYaCTHUKAMMU
00pa30BaTeIpHOrO IMpoLecca MCXOJAs U3 OCOOCHHOCTEH IUJIaHUPOBAaHUS MU
ocHauleHuss kaOuHeta ¢u3uku. Ilpm sTomM oOecmeunBaeTcst OBJIaJEHUE
O0y4aloUIMMHCS YMEHUSIMH TNPOBOJIUTH KOCBEHHBIE H3MEPEHHUS, HCCIEIOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYUH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE YIENSETCS PELICHUI0 PacdyE€THBIX M KayeCTBEHHBIX
3anay. IIpu 3TOM M1 pacu€THBIX 3aJa4 TPUOPUTETOM SIBIIAIOTCS 3aJa4M C SIBHO
3aJIaHHOM (PU3NYECKON MOJIEIIBIO, TIO3BOJIAIOIINE IPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pa3zeiia Kypca, TaK M WHTETPUPYS 3HAHUS W3
pa3HBIX pa3nemoB. (s KauecTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISTFOTCS 3a/IaHUS Ha
OOBsSICHEHHE TPOTECKaHUS (U3MUECKHX SBICHUHW W TIPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (U3MUECKOW MOMETH IJIs CHUTYyallud TPaKTUKO-
OpPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY OO0EeCleueHnI0 y4eOHOoro rmpoiecca 0a30BBIM ypOBEHb Kypca
(bU3MKHM HAa YPOBHE CPEIHETO O0IIETro 00pa30oBaHuUs JOJKEH U3yUaThCs B YCIOBUSX
NPEeIMETHOTO KaOWHeTa (PU3MKH WM B YCJIOBHSIX WHTETPUPOBAHHOTO KaOWHETa
NIPEIMETOB €CTECTBCHHO-HAYYHOro IMKiIa. B kaOuHere (QU3MKM JOKHO OBITH
HeoOXxoauMoe JlabopatopHOe OO0OpYy/IOBaHWE [IJIsi BBIMOJHEHHS YKa3aHHBIX B
nporpaMme 1o (PU3MKe YYCHUYCCKUX MPAKTUICCKUX PabOT M JACMOHCTPAIMOHHOE
o0opyioBaHUE.

JleMoHCTpanmoHHoe o0opyaoBaHHe (OPMHUPYETCS B COOTBETCTBHM C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  OOCCIICUYMBACT ITOCTAHOBKY
NEPEUNCICHHBIX B TMporpaMMmMe 10 (HU3MKE KIFOYEBBIX JEMOHCTPAIMH IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHHH M  TPOIECCOB, OMIHMPUYCCKUX |
(GyHIaMEHTaJIbHBIX 3aKOHOB, NX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYEHHUYECKUX MPAKTUYECKUX padoT
dbopMupyetcst B BUe TEMaTHYECKUX KOMIUIEKTOB M 00€CIeunBaeTcs B pacyére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydarmommuxca. TeMaTHYecKue KOMIUIEKTHI
nabopaTopHOTrO O000pYIOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUE ITU(PPOBBIX JabOpaTOpuil.

OCHOBHBIMH LIEJIIMU U3yUeHUs GU3UKH B 001IeM 00pa30BaHUH SBIISFOTCS :

e (QopMHpOBaHHE HMHTEpPECA W CTPEMJICHHS OOYYAIOMUXCA K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PA3BUTUE HX HHTEIUIEKTYyaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEIA;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJI€ MO3HAHMS U (OPMHUPOBAHUE
MCCJIEI0BATEIHCKOTO OTHOMIEHHUS K OKPY KAIOIIUM SIBIICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHHSI KaK pe3ylibTaTa HN3yYCHUS
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DHU3UKU;

o (opmupoBaHne ymMeHUN OOBSCHATH SBICHUA C HUCIHOJH30BAHHEM
bu3HUeCKNX 3HAHUIN ¥ HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBanue mnpejcCTaBICHUN O poiu (DU3UKH IS PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTHH.

JlocTikenne ITUX 1eNield 00ecTeunBaeTcs peleHneM CIeAyIoNuX 3a7a4 B

MpoIecce u3yueHus Kypca (U3MKH Ha YPOBHE CpPEHETO 00IIero 00pa3oBaHus:



e TMpUOOpETECHUE CHUCTEMBI 3HAHUU 00 o0mux  (HU3NUECKUX
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOpUsIX, BKJIIOYAs MEXaHHKY,
MOJIEKYJIIPHYIO  (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHEe yMEHUH NPUMEHITH TEOPETHUUYECKUE 3HAHUSA IS
OOBbsICHEHHUSI (PU3WYECKUX SBICHUHM B TPUPOAE U JUISl TPUHATHUSA
IIPAKTUYECKUX PELICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs Pa3MYHbIX 3a/Jad C SBHO 3aJaHHOM
¢uznueckol Monenblo, 3ajay, MOAPa3yMEBAIOUIUX CaAMOCTOSITEIbHOE
co3gaHue puU3NUeCKOl MOJEIIH, aJIEKBATHON YCIOBUSAM 3aJ1a4H;

e TMOHMMaHUE (U3NUYECKHUX OCHOB W MPHUHIUIOB JIEUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUS Ha OKPY>KAIOIIYIO
cpeny;

e OBJIAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUS
(Gu3MUeCKUX HKCIEPUMEHTOB, aHAIM3a M HUHTEPHpeTalud WHQPOpMaIIHH,
OTIpeJIeNICHHs] IOCTOBEPHOCTH MOJIYYEHHOT'O pe3yiibTaTa;

e CO3[IaHWE YCIIOBUU [IJISl Pa3BUTHS YMEHHUN MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

Ha wuzyuenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEIHETO OOIIETro
obOpazoBanus oTBoauTCcs 136 yacoB: B 10 kimacce — 68 vacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemspiii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTUYECKUX paboT SBISETCA PEKOMEHIOBaHHBIM, YUUTENIb JIEJaeT BBIOOD
NPOBEJICHUs JIa0OPAaTOPHBIX pPabOT U ONBITOB C YYETOM WHIUBUIYaTbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COILEPKAHUE OBYYEHUA
10 KVIACC

[IpakTryeckas yacTh yueOHOTO COJAEPKAHUS MIPEIMETA YCUICHA MaTepUaIbHO-
TeXHUUYECKOoM 0a3oi nentpa «Touka pocTay, UCTIONB3YEMOT0 AJis pealn3aluu
o0Opa3oBaTeIbHBIX IPOrPAMM B paMKax MpenogaBaHus GU3UKH.

Pasznen 1. ®u3uka u MeTOAbl HAYYHOT' 0 TO3HAHMS

®usnka — Hayka o mpupone. HayuHble MeTOABI MO3HAHUS OKPYKAKOLIETO
mupa. Ponb JKcnepuMeHTa W TEOpUM B MPOLECCE IO3HAHUS IPUPOJIBI.
DKCHepUMEHT B (PU3HUKe.

MopenupoBanue (U3MUYECKUX SBIEHUU M mpoueccoB. HayuHble rumotessl.
duznyeckue 3aKOHBI U TeOpUH. ['paHUIBIl TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpuHUMD COOTBETCTBUS.

Ponb u mecto ¢usuku B GOpMHUPOBAHMU COBPEMEHHON HAyYHOW KapTHHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIFOJIEH.

Llemoncmpayuu

AHasioroBple U IU(PPOBbIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYHUKH.

Pasznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannueckoe aABuxkeHHE. OTHOCUTEIBHOCTh MEXaHMYECKOTO JIBHIKEHUSI.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, ckOpocTh (CpeAHsii CKOPOCTb, MTHOBEHHAs CKOPOCTb) U
YCKOPEHUE MaTepUATbHON TOYKH, UX MPOEKIMH HAa OCH CHUCTEMBI KOOpPIHMHAT.
CnoxeHue nepeMeIeHnii U CI0KEHHE CKOPOCTEM.

PaBHOMEpHOE W PaBHOYCKOPEHHOE MpPSMOJIMHEWHOE ABMWXeHHue. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHs, IyTH U [EepeMelIeHus
MaTepuagIbHONW TOYKUA OT BPEMEHH.

CBoOoaHoe mazieHre. Y CKOpeHre CBOOOTHOTO ITaICHHUS.

KpuBonuneitnoe  aBmkeHue. JIBMKEHME  MaTepUaIbHOM TOYKH IO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJYJIIO0 CKOPOCTBIO. YTJ0Basi CKOPOCTh, JIMHEWHAS
ckopocTtsk. [lepron u gacrota odpamenuns. [{leHTpocTpeMuTensHOE YCKOPEHHE.

TexHuueckre yCTPOWCTBA M MPAKTUYECKOE MPUMEHEHHE: CHUIAOMETP,
JBUKEHHE CHAPSA0B, LIEMHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu



Mojenb cucTeMbl OTCUETA, WILTKOCTPALIUMS KUHEMATUYECKUX XapPaKTEPUCTHUK
JBHOKEHUS.

[IpeoOpazoBaHue NBMKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO31yXE U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGmionenune paBvkeHusi Tena, OpOIIEHHOTO IOJ] YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hanpagnenne ckopocT pu ABUKEHUHU MO OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3ydyeHrne HEpaBHOMEPHOTO ABMXKECHUS C LIEJIbIO ONPEIEIICHUS MTHOBEHHOM
CKOPOCTH.

UccnenoBanre COOTHOMIEHHUS MEXAY NYTSIMH, TPONJACHHBIMM TEJIOM 3a
MOCJIEIOBATEIILHBIE pPaBHbIE MPOMEXKYTKHM BPEMEHM NIPU PABHOYCKOPEHHOM
JIBH>KEHUU C HAYaJIbHOW CKOPOCTBHIO, PABHOM HYIIIO.

N3ydeHune nBUKEHUS 1IapUKa B BA3KOUW )KUKOCTH.

N3yuenne nBmxeHus Tenaa, OPOIIEHHOTO0 TOPHU30HTAJIBHO.

Tema 2. /lunamuka

[Ipuaiun  otHocurenbHOCTM  ['anmunes. Ilepebii  3akoH  HbrotoHa.
NHepunanbHble CHCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuanabHOi Touku. Tpetuil 3akoH HproToHA 111 MaTepUalbHBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

Cuina ynpyroctu. 3akoH ['yka. Bec Tena.

Tpenue. Buasl TpeHus (mokosi, CKobxeHus1, kaueHus ). Cuia tpenus. Cyxoe
Ttpenne. Cuiia TpeHUs! CKOJIBKEHUS U cujia TpeHus nokosi. Koaddumuent tpeHus.
Cuita conpoTUBIIEHUS NPU JBHKEHUU Teja B KUIKOCTU UJIU Ta3e.

[TocTynarensHOE M BpamaTeabHOE JBMKEHHUE a0COIOTHO TBEPIOTO TEa.

MOMEHT Cuibl OTHOCUTEIBHO OCH BpameHus. [lnedo cunel. YcnoBus
paBHOBECHS TBEPAOTO TENA.

TexHuueckue yCTPOMCTBA M IPAKTUYECKOE IPUMEHEHHE: MOMIIUITHUKY,
JBH>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMO/ICHCTBYIOIIUX TE.

Bropoii 3akon HeroToHa.

N3smepenue cui.

Cnoxenue cui.

3aBUCHUMOCTb CHJIBI YIPYTOCTH OT JiIeopMaIiiu.



HesecomocTts. Bec tena npu yCKOpeHHOM NOABEME U MAJICHUH.
CpaBHEeHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHUSL.
YcnoBus paBHOBECUs TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, J1abopamopHvlie padbomuvl(c ucnorv3osanuem
obopyoosanus « Touxa Pocmay)

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIIOCKOCTH.

UccnenoBanne 3aBUCUMOCTUA CWJI YNPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE U
pe3UHOBOM 00pasiie, OT ux AedopMaIium.

UccnenoBanne ycinoBuii paBHOBeCHUs TBEPAOTO Tella, MMEIOIIET0 OCh
BpaIlCHUsI.

Tema 3. 3akonbl coXpaneHusn 6 mexanuke

NmMnynbe MarepuanbHOW TOYKM (Tea), CHUCTEMbl MaTepUaIbHBIX TOYEK.
NMmynbe cuiabl U W3MEHEHHE HMMIYJibca Tella. 3aKOH COXpPaHEHHS HMITYJIbCa.
PeakTuBHOE NBMXEHUE.

Pabota cribl. MOIIHOCTE CHIIBL.

Kunernyeckass »sHeprusi MmarepuaabHOM TOYKH. TeopemMa 00 HW3MEHEHUH
KMHETHYECKON DHEPTHH.

[ToTreHunanbHas SHEPTHUS. [ToTeHunanpHas SHEPrus yIpyro
nebopMupoBaHHON  TpykKuHBI.  [loTeHiManbHas  3Heprusi Tena  BOJU3H
MOBEPXHOCTH 3E€MJIU.

[loTeHuManbHble W HENOTEHUUAJIbHBIE  CHJIBL. CBs3p  paboThI
HEMOTEHIUAJIbHBIX CWJI C M3MEHEHUEM MEXaHWYECKOW SHEpruu CHUCTEMBI TeEIl.
3aKOH COXpaHEHUS] MEXaHUYECKOUN SHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHHS.

TexHudeckne ycTpoulcTBa M MPAKTUYECKOE MPUMEHEHHE: BOJIOMET, KOIED,
NPY>KUHHBIA MUCTOJIET, IBUKECHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeaktuBHOE 1BHXKEHUE.

[lepexon mMOTEHIIMATBEHON YHEPTUU B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3ydeHnne abCOMIOTHO HEYNPYroro yjaapa € MOMOUIbI0 JBYX OJMHAKOBBIX
HUTSAHBIX MAaATHUKOB.

UccnenoBanue cBsizu pabOThl CUJIBI C U3MEHEHUEM MEXaHMYECKON 3Hepruu
TeJa Ha IPUMEpPE PACTSIKEHUS PE3UHOBOTO JKIyTa.

Pazagea 3. MousiekyasipHasi pu3uKa ¥ TEPpMOAMHAMMKA
Tema 1. Ocnogbl MOEKYAAPHO-KUHEMUYECKOU Meopuu



OCHOBHBIE TIOJIOKEHUS MOJEKYIIPHO-KMHETUYECKOM TEOPUH U MX ONBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUs YaCTULl BeLIeCTBA. MOIEIU CTPOCHUS Ta30B, KUIKOCTEU U
TBEPABIX TN U 00BSICHEHUE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojenei. Macca u
pa3mepsl Mosiekyl. KonnuectBo Beniectna. [loctosHHass ABorajpo.

TemmoBoe paBHOBecue. Temmneparypa u e€ usmepenue. lllkana remmneparyp
Lenbcns.

Mopens  upeampHOro rasza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOM TEOpUM HJIEATbHOTO ra3a. AOCOJIOTHAs TeMmIeparypa Kak mepa
CpeIHEN KWHETWYECKOM HHEpPruu TEIUIOBOrO IBWKEHMsS dvactull raza. Illkana
temrnieparyp KenbBuHa. ['a3oBbeie 3akoHbl. YpaBHeHue MeHnaeneeBa—Kianeipona.
3akoH JlampToHa. M30mponecchl B UICATBHOM Ta3e ¢ MOCTOSHHBIM KOJWYECTBOM
BenlecTBa. ['paduueckoe mnpencTraBIeHUE M3OMPOIECCOB: H30TEPMa, H30X0pa,
uzobapa.

TexHuuecknue yCTpOWCTBA M MPAKTUYECKOE IPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME JIMCKPETHOE CTPOEHHE BellecTBa, Qororpaduu
MOJIEKYJI OPTraHUYECKUX COEAUHEHUI.

OmnpeiTel 10 MU PY3UHN )KUIAKOCTEH U ra30B.

Mopenb 6pOyHOBCKOTO JABUKECHHUS.

Mopaens onbita TepHa.

OnbITHI, JIOKa3bIBAIOIIIHE CYILIECTBOBAaHHE MEKMOJIEKYIISIPHOTO
B3aMOJICHCTBHS.

Mogenb, HILTIOCTPUPYIOIIAs IPUPOY AABIEHUS ra3a Ha CTEHKH COCY/a.

OnpIThl, WIUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOrO Tasa,
U30IPOIIECCHI.

Vuenuueckuii  sxcnepumenm, jaabopamopuvle padbomvl(c ucnoivbzosanuem
obopyoosanus « Touka Pocmay)

Onpenenenue Macchl BO3yXa B KJIAaCCHOM KOMHAaTe Ha OCHOBE HM3MEpPEHHIA
00BEMa KOMHATHI, IaBIICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTH MEXK]1y IApaMETPAMU COCTOSIHUSL PA3PEKEHHOTO
rasa.

Tema 2. OcHosbl mepmoOUHAMUKU

TepMoauHamuueckas cucTeMa. BHYTpEeHHSs] 3HEPrusi TEPMOJUHAMUYECKOU
CUCTEMBI U criocoObl €€ u3MeHeHusl. KonnuecTBo TemioTel u paboTta. BHyTpeHHs s
SHEpPrusg  OJHOATOMHOIO  MJACAJbHOrO  rasa. Buuaesl  Temonepenayu:
TEIUIONPOBOIHOCTh, KOHBEKIMA, U3Iy4YCHHUE. Y JEIbHAS TEIJIOEMKOCTh BEILIECTBA.
KosmuecTBO TEIOTHI pU TETUIONEPENAYE.



[lonstue 006 aaumabatHoM mporecce. IlepBblii 3aKOH TEPMOAMHAMUKHU.
[IpumeneHue mepBOro 3akoHa TEPMOJAMHAMHUKU K wu3ompoiieccaM. ['paduueckas
MHTEpIpeTanus padoThl rasa.

Bropoii 3akon Tepmonunamuk. HeoOpaTumMocTh IpoLieccoB B IPUPO/IE.

TemmoBble  mammHbl.  [IpyHUMOBI  JEUCTBUA  TEIUIOBBIX — MAIIIMH.
[IpeoOpazoBanusi ’HepruM B TEIJIOBBIX MaimnHaX. KoadduumeHt mnone3Horo
nevctBus TeroBod MammHbl. [lukn KapHo u ero xosd@uimeHT Mmojae3Horo
JEUCTBUS. DKOJOTUYECKHUE MPOOJIEMBbI TETNTIOIHEPTETUKH.

TexHuueckue yCTpPOWCTBA U MPAKTUYECKOE TPUMEHEHUE: JIBUTaTEelb
BHYTPEHHET0 CrOpaHusi, ObITOBOM XOJIOIUIBHUK, KOHJAUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYTpeHHEW JHEPruM Tejia MPU COBEPIICHUH pPabOThI: BBUIET
npoOku u3 OYTBUIKK TOJ] JCHUCTBHEM CXATOTO BO3/JyXa, HarpeBaHue 3dupa B
JATyHHOU TpyOKe myTéM TpeHus (BUICOAECMOHCTpAITH).

N3MeHeHre BHYTPEHHEN SHEPruu (TeMIepaTyphl) Teia nIpu Teronepeaaye.

OnpiT 1Mo ananabaTHOMY PACIHIMPEHHI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOWHBI, IBUTATENIS BHYTPEHHETO CTOpPaHUsl, PEaKTUBHOTO
JIBUTATETIS.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenue yaenbHON TeMIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusa eeuwjecmea. Pazoevie nepexoovl

[Tapoobpa3oBanue u koHaeHcauusa. Vcnapenue u kuneHue. AOCONIOTHAs |
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3AyXa. HacelmeHHbl map. YAenbHas TEIIoTa
napooOpa3oBanusi. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT J1aBJICHUS.

Teépnoe teno. Kpucrannuyeckue u amopdHbie Tera. AHU30TPOIHS CBOMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBineHue wu
KpUCTaNIM3aIus. Y AelbHas TeryoTa miasieHus. CyonuManms.

YpaBHeHHE TEMJIOBOIO OanaHca.

TexHuueckue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KATIOPUMETP, TEXHOJIOTUH IOJYYECHHUS] COBPEMEHHBIX MaTEpHUAIIOB, B
TOM YHCJIE HAHOMAaTEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACBHILIEHHBIX TAPOB.

Kunienune npy noHM>XKEHHOM J1aBJICHUM.

Croco0bl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBICHUS KPUCTAUIMYECKOTO BEIIECTRA.

JleMOHCTpanus KpuCTaJlIOB.

Vuenuueckuii sxcnepumenm, jaabopamophuvie pabomvi(c ucnonvzoearnuem
obopyoosanust « Touxa Pocmay)



I/ISMCpCHI/Ie OTHOCHUTEIBbHOM BIIAYXKHOCTH BO3ayXa.

Paznen 4. JiaekTpoguHaMuKa

Tema 1. dnekmpocmamuxa

OnekTpu3auus Tela. OJEKTpUYEeCKHi 3apsana. JlBa BuAa SIEKTPUUYECKHUX
3apsaaoB. [IpoBOAHUKM, OUAIEKTPUKU W TOJYHNPOBOJHUKU. 3aKOH COXPaHCHUS
ANEKTPUYECKOTO 3apsa.

B3anmoperiictBue 3apsanoB. 3akoH Kynona. TodeuHbI JIEKTPUYECKHN 3apsi.
Onektpuueckoe mnoisie. Hanpsok€HHOCTh  snekTpudeckoro mnois. [lpuHuun
CYyHEPIO3UIUH BJIECKTPUUYECKUX MOJIeh. JIMHUM HANpsKEHHOCTH 3JIEKTPUUYECKOTO
noJIsl.

Pabora cunm  oamektpocratuueckoro  moig.  Ilotenmuman.  PasnHocThb
noteHuuanoB. I[IpOBONHMKM W JMAJIEKTPUKKM B IJIEKTPOCTATUYECKOM  IOJIE.
JlvsnekTpuyeckas MpOHUIIAEMOCTb.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh IIOCKOTO KOHJAEHCATOPA.
DHeprus 3apsiKEHHOr0 KOHJIeHCATOpa.

TexHuueckue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: IJIEKTPOCKOII,
ANEKTPOMETpP, DJIEKTPOCTaTUUECKass 3alluTa, 3a3eMJIEHHE DIIEKTPOIpPHOOPOB,
KOHJIEHCATOP, KOMMPOBAJIbHBIN aNiapar, CTPyHHbII IPUHTED.

Jlemoncmpayuu

YCTpOMCTBO ¥ MPUHLIMIT JIEUCTBUA JIEKTPOMETPA.

B3anmogelicTBue Ha’IEKTPU30BAHHBIX TEI.

DIEKTPUUECKOE T10JIE 3apsIKEHHBIX TElL.

[IpoBOAHUKH B BJIEKTPOCTATUYECKOM IOJIE.

DneKTpocTaThyecKas 3aiuTa.

JIMPNEKTPUKH B AJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTh 3JIEKTPOEMKOCTH IUIOCKOTO KOHJAEHcaTopa OT IUIOLIAIu
IJTACTUH, PACCTOSHUSA MEXAY HUMH U TU3JIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenne 3neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. llocmoannwtii 31ekmpuyeckuii mox. Toxu 6 paziuunplx cpeoax

DNEeKTpUYECKU TOK. YCIOBUS CYIIECTBOBAHUSA DJIEKTPUUECKOTO TOKA.
Ucrounuku Toka. Cuina toka. [locTosiHHBIN TOK.

Hanpsixenne. 3akon OMa 7151 ydacTKa LEIH.

DNEKTPUUECKOE COMPOTUBJIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpHOE, MapaLIEIbHOE, CMEIIAHHOE COCTMHEHNE MPOBOIHUKOB.

PaGora oanektpuueckoro Toka. 3akoH Jlxoyns—Jlenuna. MomHoCTb
AJIEKTPUYECKOTO TOKA.



ONEKTpOABWKYIIAs CWJIa U BHYTPEHHEE CONPOTHUBICHUE HMCTOYHHMKA TOKA.
3akon Oma /1J1s TOJIHOM (3aMKHYTOM) anekTpudeckoit nenu. KopoTkoe 3aMbikaHue.

ONEKTpOHHAasi ~ IPOBOAMMOCTb  TBEPABIX  METALUIOB.  3aBHCUMOCTH
CONPOTHUBIICHUS] METAJUIOB OT TeMnepaTypsl. CBEpXIIPOBOIUMOCTb.

DIEKTpUYECKU TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOgHUKH. CobcTBeHHas U IPUMECHAs IIPOBOJIMMOCTb
noJIynpoBoJHUKOB. CBoiicTBa p—N-niepexona. [lonynpoBogHuKOBbIE TPUOOPHI.

ONEeKTpUYEeCKMd TOK B  pacTBOpax M  paciuiaBax  3JIEKTPOJIUTOB.
DNEKTPOIUTUYECKAS AUCCOLMALNSA. DIEKTPOIIN3.

OneKkTpuueckuid TOK B ra3ax. CaMOCTOSITENbHBIA M HECAMOCTOSTEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE IPUMEHEHUE: aMIlepMeETp,
BOJIbLTMETP, pEOCTaT, HCTOYHUKU TOKA, OAIIEKTPOHArpeBaTelibHbIe MPUOOPHI,
AJNEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH JAHO/I,
TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOJHUKOBBIN TNO/, TaIbBAaHUKA.

Llemoncmpayuu

N3mepenue cuiibl TOKa U HaIpSKEHHUS.

3aBUCHMOCTh COINPOTUBIIEHUS LWJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOILAIN MTONIEPEYHOr0 CEYEHUs U MaTepHaa.

CmemaHHOE COeIMHEHNE TPOBOIHUKOB.

[IpsmMoe wu3MepeHne dIEKTpOABWXKYHIEH cuibl. KoOpoTkoe 3aMbIKaHue
rajbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCHUMOCTH CONPOTUBIICHHS] METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

HckpoBoli pa3psaa 1 MpoBOAMMOCTh BO3/1yXa.

OnHOCTOPOHHSSI IPOBOJIUMOCTD TUO/A.

Vuenuueckuii sxcnepumenm, J1abopamopHvlie pabomvl(c ucnorv3osanuem
o6opyoosanus « Touka Pocmay)

N3ydeHne cMenaHHOro COEIMHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOJABIKYILIEH CHIbI UCTOYHMKA TOKA U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6monenne snekTpoaunsa.

MexnpeaMeTHbIe CBA3H

N3ydenue kypca ¢uzuku 0a3zoBoro ypoBHs B 10 kimacce OCyIIECTBIISIETCS C
Y4ETOM COAEPKATEIbHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMu MaTE€MaTHKH,
Ounonoruu, XuMuw, reorpaduu U TEXHOJIOTUH.

Mescnpeomemnvie nousamusi, CBSI3aHHbIE C W3YYEHHEM METOJIOB HAYYHOTO
MO3HAHUS: SIBIICHUE, HAy4HbId (hakT, rumnore3a, (puznueckas BeIUUYMHA, 3aKOH,
Teopusi, HAOII0IEHUE, SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJIEIIb, U3MEPEHHUE.



Mamemamuka: peumieHue CHUCTEMbl YypaBHEHMH, JHHEWHas QyHKUus,
napabona, runepOosa, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKHE (DYHKIIMU:
CHUHYC, KOCHUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUI'OHOMETPUYECKOE TOXKAECTBO,
BEKTOPBI U UX IIPOCKINH HA OCH KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonoeus: Mmexanndeckoe NBWXEHUE B KUBOU mpupoze, nuddysus, ocMoc,
TEIUIOOOMEH UBBIX OPraHU3MOB (BHbI TEILIONEpPENayH, TEIJIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJICHUS B )KUBOM IIPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHUE BEILECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJIApPHAs Macca, TEIUIOBbIE CBOWMCTBA TBEPABIX TEJN, XUIAKOCTEU H
ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs HUCCOLMALMS,
rajbBaHUKa.

l'eoepaghus: B1aXXHOCTh BO3/lyXa, BETPbI, 0apPOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHUE ABUKEHUH C HCIOIB30BAHUEM MEXaHU3MOB,
y4€T TpPEHHUs] B TEXHUKE, IOJUIMIIHHUKH, HCIOJIb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET W Jpyrue), ABUTATENb BHYTPEHHEIrO
cropanusi, maposasi TypOuHa, ObBITOBOM XOJOAMJIBHUK, KOHAUIIMOHEP, TEXHOIOTUU
NOJIyYEHUSI COBPEMEHHBIX MAaTepUajoB, B TOM UHCIE HAHOMATEepUaJoOB, U
HAHOTEXHOJIOTMH, JJIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYUHBIN IIPUHTED, 3JIEKTPOHATPEBATEIIbHBIC puoOopHI,
AIEKTPOOCBETUTEIbHBIE IPUOOPHI, TaIbBAaHUKA.

11 KIJACC

Paznen 4. JiaekTpoguHaMHuKA

Tema 3. Macnummnoe none. I1eKMpPOMACHUMHAA UHOYKUUA

[locTtosiHHble ~ MarHuThl.  B3amMonencTBHE  TOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUMH. [IpyHOMI Cynepno3uuuun
MAarHUuTHBIX MOJied. JInHMM MarHuTHOM WHAYKIWU. KapThHa JTUHWUNA MarHUTHOM
VHIYKUUH [10JI1 HOCTOSIHHBIX MATHUTOB.

MarautHoe T107€ MPOBOAHHMKA C TOKOM. KapTtuHa JHMHUHA WHIYKIUH
MAarHUTHOTO TOJIS JJIMHHOTO MPSMOI0 NPOBOJHHUKA U 3aMKHYTOTO KOJBLEBOIO
MIPOBOJIHUKA, KATYIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoaericTBue npoBOJHUKOB C
TOKOM.

Cunia AMmnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopennia, e€ MOyJib M HampaBlieHUE. [[BUKeHHE 3apsiKEHHOW YacCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Itojie. PaboTa cunsl Jlopenma.

SIBrieHME BIIEKTPOMAarHUTHOM WHAYKUUU. [IOTOK BEeKTOpa MarHWTHOU
WHAYKUWAHA. OJEKTPOABMXKYIAS Cuila WHAYKOHH. 3aKOH 3JIEKTPOMArHUTHOU
naaykuuu Gapanest.



BuxpeBoe nsnexrpuueckoe mosie. OJIEKTPOABUKYIIAs CUJIa WHIYKIUUA B
MIPOBOJHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

ITpasuno Jlenua.

NHnykTuBHOCTE.  SIBNEHHME CaMOMHAYKLIMH. OJEKTPOABIKYLIAs CHIIA
CaMOMHIYKIINH.

DHEPrusi MArHUTHOTO MOJIS KaTYIIKU C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHuueckue yCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: TMOCTOSIHHbBIC
MAarHMThl, JJIEKTPOMATHUTHI, DJIEKTPOJABUTATENIb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTUIl, THIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OnbIT OpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JIvHUM MHIYKIIMA MarHUTHOTO TIOJISI.

B3aumopelicTBue IByX MPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

HenctBue cuibl JIopeHa Ha HOHBI AJIEKTPOJIUTA.

SIBiieHUE PIEKTPOMArHUTHOW UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD SJIEKTPOABIKYLIEH CHUJIbI MHAYKUIHUHA OT CKOPOCTH MU3MEHEHUS
MAarHMTHOTO MOTOKA.

SIBrieHne caMOUHIYKIIWH.

Vuenuueckuii  sxcnepumenm, nabopamopHvle pabomvi(c ucnorv3osanuem
obopyoosanus « Touka Pocmay)

N3ydyeHrne MarHuTHOrO OISl KaTYIIKHA C TOKOM.

HccnenoBanne AelCTBUS IOCTOSIHHOTO MAarHUTAa HAa PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOM UHYKIIAH.

Paznen 5. KosneOanus u BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazZHuUmMHbsle KoJ1e0anus

Konebarenbnass  cuctema.  CBOOOJIHBIE  MEXaHUYECKHE  KOJEOaHMS.
"apmonnyeckue konebanus. [lepmon, wacrora, amrmmutyga u Qasza KoieOaHMIA.
[IpyxvHHBIN MasATHUK. MaremMaTH4eCKU MasTHUK. YPAaBHEHHWE TapMOHHUYECKHX
kosnebanwmii. [IpeBparnieHne sHepruy NPy TAPMOHUYECKUX KOICOAHMSIX.

Konebarenbubiii koHTYp. CBOOOAHBIC AJIEKTPOMAarHUTHBIC KOJICOAHHS B
UJEaTbHOM KOJIeOATETbHOM KOHTYpe. AHAJIOTHUS MEXKIYy MEXaHUYECKHUMHU U
ANEKTpOMarHuTHeIMU KojeOaHuamu. @dopmyna Tomcona. 3akoH CcoOXpaHEHHs
SHEPI'uM B UJEATBLHOM KOJe0aTeIbHOM KOHTYPE.

[IpencraBnenne o 3aTyxarouux KojaeOaHusX. BrIHYX/IeHHbIE MEXaHUYECKUE
konebanus. Pezonanc. BeiHYKI€HHbBIE 3JIEKTPOMArHUTHBIE KOJICOaHNUS .



Ilepemennslii  TOK. CHHYCOMIANBHBIA NEPEMEHHBIA TOK. MOIIHOCTH
IIEPEMEHHOTO TOKA. AMIUIMTYJHOE M JCUCTBYIOIIEE 3HAYEHUE CHIIBI TOKAa M
HaIIPSIKEHHUS.

Tpanchopmatop. IIpou3BoACTBO, Mepeaadya U MOTPEOICHUE IIEKTPUUECKON
DHEPIUM. DKOJOTMYECKHE PUCKU IIPU IPOU3BOJCTBE JJIEKTpodHEpruu. KynbTypa
HCIIOJIB30BAHUS DJIEKTPOIHEPIUU B IIOBCEIHEBHOM KU3HU.

TexHuyeckue yCTpOMCTBA M INPAKTUYECKOE IIPUMEHEHHE: BJIEKTPUYECKUU
3BOHOK, F'€HEPATOP MEPEMEHHOI0 TOKA, JTUHUU IEKTpOIIepeIay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KoseOaTeabHOM cUCTEMBbl (MPY>KUHHBIA WU
MaTEMaTUYECKUN MAsSTHUK).

HaGmonenue 3aTyxaronmx KojaeoaHui.

HccnenoBanue cBOWCTB BBIHYXICHHBIX KOJIEOAHUH.

HabGmonenue pe3onanca.

CB0OOIHBIE AJIEKTPOMArHUTHBIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAMPSDKEHUS] OT BPEMEHH) IS
ANEKTPOMArHUTHBIX KOJIEOaHU.

Pe3oHanc nmnpu 1OCIENOBATENIBHOM COEAMHEHUM PE3UCTOPA, KATYIIKH
UHIYKTUBHOCTH U KOHJEHCATOpA.

Mogens JIMHUY 3JIEKTPOIIEPEIaUn.

Vuenuueckuii sxcnepumenm, JnabopamopHvle pabomvl(c ucnorv3osanuem
obopyoosanus « Touxa Pocmay)

HccnenoBanne 3aBUCUMOCTU MEpUOAa MajbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUTMHBI HUTH W Macchl Tpy3a.

HccnenoBanne NEpeMEHHOrO0 TOKa B LEMW W3 IOCIEI0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KaTYIIKHA U PE3UCTOPA.

Tema 2. Mexanuueckue u 3I1eKmMpOMAZHUNHbBLE 60TIHbL

MexaHnnueckue BOJIHBI, YyCIOBHS pacnpoctpaHeHus. llepuon. CxopocTb
pacripocTpaHeHuss W JyuHa BoJiHBL. [lomepeyHble W MOPOJOJIbHBIE BOJIHBIL.
WNuTtepdepenmus n nudpaxius MEXaHUIeCKUX BOJH.

3Byk. CxopocThb 3ByKa. ' poMKkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBL. Y CJIOBUSL MU3IyUYEHUS! DJIEKTPOMATHUTHBIX BOJIH.
B3anmnas opuentanusa BekropoB E, B, V B anektpomarautHoil BosiHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPAXXEHHUE, MPEIOMIICHUE, TOISpU3aus, TUPPaAKIHs,
uaTepdeperrs. CKOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [IpuMeHEeHHE 3JEeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[TpuHuMIBI paguOCBA3U U TeaeBUIeHUs. Panuonokanus.

DJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAIOIIECH CPEIbI.



TexHuueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasg IMArHOCTHKAa B TEXHUKE W MEAUIMHE, paaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHa, Tenedon, CBU-nieus.

Jlemoncmpayuu

O6pazoBaHue U paclpOCTPaHEHHUE MOMEPEUHBIX U MPOI0JIHHBIX BOJIH.

Konebiomeecs Teno Kak HCTOYHUK 3BYKA.

HaGmronenue orpa)keHus U MpesioMIIeHUS MEXaHUYECKUX BOJIH.

HaGmonenne natepdepeHnu u 1upakiiu MEXaHUMIECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenne cBsi3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYIOM U
4aCTOTOU KOJIeOaHM.

UccnenoBanre  CBOWMCTB  JJIGKTPOMArHUTHBIX  BOJIH: OTpaXKEHHUE,
pesIoMJIeHHE, MoJsipu3aus, 1udpakius, nHTepdepeHIus.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsgsMonuHENWHOE pacnpoCTpaHEHUE CBETA B
ogHOopoaHOuU cpexe. JIyu cBera. ToueuHbI HCTOYHHK CBETA.

Otpaxxenue cBeTa. 3aKOHBI oTpaxeHus: cBeta. [locTpoeHue nzoOpaxkeHuil B
IJIOCKOM 3€pKaJie.

[Ipenomnenue cera. 3aKOHBI MpEIOMIIEHUS cBeTa. AOCOMIOTHBIN MOKa3aTeNb
npenomiieHus. IlonmHoe BHyTpeHHee oTpaxkeHue. [IpeaenbHbId Yrosl IMOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcust cBeta. ClnoxHBIM cocTaB Oenoro ceera. L[Ber.

CobOuparome W pacceuBaromye JUH3bL. ToHkKas JsuH3a. DoKycHOe
paccTOsSiHUE W ONTHYEeCKas CHuila TOHKOW JMH3BL. IlocTpoeHune wn3o0pakeHUil B
coOuparonmx U pacceuBaronux jJuH3ax. Gopmyna TOHKON JTUH3BI. YBEIUYEHUE,
JTaBaeMoe JUH30M.

[Ipenensl IPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBas ontuka. HWuTepdepenmus cBera. KorepeHTHbIE HWCTOYHHKH.
VYcnoBust HaOMIOACHUS MAaKCUMYMOB W MHUHUMYMOB B HHTEp(hEpEHIIMOHHOM
KapTUHE OT JBYX CUH(A3HBIX KOTEPEHTHBIX NCTOYHUKOB.

Hudpakuus cseta. JudpaximoHHas peméTka. YcCiIoBHEe HAOIIOIACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  [AaJA€HUM MOHOXPOMAaTHYECKOIO CBE€Ta Ha
TuGPaKIMOHHYIO PEIIETKY.

[Tonspuszaums ceera.

TexHnueckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHE: OYKH, JIyNa,
doToamnmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pEIIETKA, TOJIPOUL.

Jlemoncmpayuu



[IpsimonuHeHOE pacHpOoCTpaHEHUE, OTPAXKCHHE U TMPEIOMIICHHE CBETA.
OnTuueckue npuOopskI.

[TonHoe BHyTpeHHEe oTpakeHrne. Mojienb CBeToBOIa.

HccnenoBanue cBOMCTB N300paXKe€HUM B JIMH3AX.

Mopenu MUKPOCKOIIa, TEJIECKOIA.

HaGmonenue nntepdepeHnn crera.

HaGmonenue nudpakuuu ceera.

HaGmronenue nucnepcuu ceera.

[TomydeHue ciekTpa ¢ TOMOIIBIO TPU3MBI.

[Tomyuenue ciekTpa ¢ TOMOIIBIO TU(PAKITMOHHON PEIIETKH.

Habmronenue nomnsipusamnuu cBeTa.

Vuenuueckuii sxcnepumenm, J1abopamopHvle pabomuvl(c ucnorvzosanuem
obopyoosanus « Touxa Pocmay)

N3Mmepenue nokasaressi NpeIOMIICHUS CTEKJIA.
UccnenoBanue cBOMCTB M300paKeHUM B JIMH3AX.
HaGmonenne nucnepcuu ceera.

Paznen 6. OcHOBBI CTIENMAJIBHON TEOPHUH OTHOCUTEJIBLHOCTH

I'paHuIel TPUMEHMMOCTH  KJIACCHYECKOM  MEXaHUKH. [TocTynatel
CIIENUAJIbHOW TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOJYJIS CKOPOCTH
CBETa B BaKyyMe, MPUHIIUI OTHOCUTEIIBHOCTH DUHIIITCHHA.

OTHOCUTENTBFHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHHEe BPEMEHH U COKpaIlleHUE
JUTAHEL

DHeprus U UMNYJIbC PEISITUBUCTCKON YACTHIIBI.

CBs3b MacChI C PHEPTUEH U UMIYJIbCOM PEJISITUBUCTCKON YacTHUIIbl. DHEPIrus
IIOKOSI.

Pazgea 7. KantoBas pusuka

Tema 1. Dnemenmul KBAHM OGO ONMUKU

®otonsl. ®opmyna [lnanka cBs3u sHEeprun GOTOHA C €70 YaCTOTOU. DHEPTHUs
U UMITyJbC (poToHA.

Otkpseitre u uccinenoBanue Gorodddexra. Onbitel A. I'. CToneToBa. 3aK0oHbBI
dororddexra. YpaBuenue DitHmrerina amsa dotodrddexra. «KpacHas rpaHuUIa»
doToarddexra.

JNaBnenue ceeta. OnbiTel 11. H. JIeGenena.

XHUMHYECKOE JEUCTBUE CBETA.

TexHuueckue yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: (POTOIIEMEHT,
dboTogaTuuk, coHeYHas OaTapes, CBETOIUOI.

Jlemoncmpayuu



®otor(peKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEHIHETO (hoTo3ddeKTa.

Cseronuon.

Conneunas Oartapesi.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopna mo paccesHHio o -4acTHII.
[lmanerapnas moxpens aroma. Iloctynatel bopa. M3nyyeHue u morioiieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOIO YPOBHS SHEpPrud Ha Apyrou. Buawl
cnekTpoB. CIIEKTp YPOBHEW SHEPrUU aToMa BOJOPOJA.

BonHoBsie cBolicTBa yactull. Bonubl ne bpoitnist. KopryckyisipHO-BOTHOBOM
IyaJli3M.

CrnoHTaHHOE U BBIHYXJCHHOE U3JIyUYEHHUE.

TexHuueckue yCTpOWCTBA M NPAKTHYECKOE NPUMEHEHHUE: CHEKTPaIbHBIN
aHanu3 (CIEeKTPOCKOIT), Ja3ep, KBAHTOBBIM KOMIIBIOTED.

Llemoncmpayuu

Mopguens onbita Pesepdopaa.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

HaGmonenne nuHeM4aThiX CIEKTPOB H3TyUCHHUS.

Jlazep.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

HaGmronenue nuHevaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JT0KA3bIBAIOIINE CIOKHOCTh CTpPOCHHs snpa. OTKpbITHE
paanoaktuBHOCTH.  OmbiTel  Pesdepdopma mo  ompeneneHuio  cocTaBa
paanoakTuBHOrO u3nydeHus. CBoiictBa anbda-, Oera-, ramma-u3IydeHUs.
BnusiHue pairoakTUBHOCTH HA KMBBIE OPTraHU3MBI.

OTkpbeiTHE TIPOTOHA M HeWTpoHa. HykimonHas monenb smpa IeizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sjapa. M30Tomnsl.

Anbda-pacman. DNEKTpOHHBIA M TMO3UTPOHHBIM OeTa-pacman. [amma-
U3JIy4yeHue. 3aKOH paJuoakTUBHOTO paclajia.

DHeprusi CBSI3M HYKJIOHOB B sifipe. SnepHbie cuibl. Jledekt macch siapa.

SnepHble peakuunu. Jlenenue u cuHTE3 AEP.

Anepubiii peaktop. TepmosiaepHblii cuHTe3. [IpoOieMbl M TEPCHEKTHBBI
SIEPHON SHEPreTUKU. DKOJIOTUUECKUE ACIIEKThI SIACPHOM SHEPTrEeTUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Mertoabl HaOIIOACHUS U PETUCTPALMU SJIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIC B3auMOACHCTBUSA. EAMHCTBO (hr3mdeckoit KapTUHBI MUPA.

TexHnueckne yCTpOMCTBa U MPAKTUYECKOE NMPUMEHECHUE: JI03UMETP, Kamepa
Buiibcona, siaepHblil peakTop, aToMHas 0oMoa.



Jlemoncmpayuu

Cu€TuMK MOHU3UPYIOIIHNX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi
HccnenoBanue TpeKoB YacTHI] (110 TOTOBBIM (hoTOrpadusim).

Paszgen 8. DiieMeHTHI ACTPOHOMUM U ACTPOPUIUKH

DTtanbl pa3BUTHS aCTpoHOMUU. [IpuKiIanHOE U MUPOBO33PEHUECKOE 3HAUCHUE
ACTPOHOMUH.

Bun 3Bé3nHoro nHeba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, WX BHUIAUMOE
JBH>KEHUE.

CosiHeuHas cucTeMa.

Connue. ConHeuHast akTUBHOCTb. McTounuk sHepruu CosiHIA M 3BE3.
3BE3bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOW IMOCJIEI0BATEILHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJIsl 3BE3]] TJIaBHOM MOCJIEA0BATEIbHOCTU. BHYTpEeHHEE CTpOeHHUE
3BE37. COBpEMEHHBIC MPEJCTABICHUS O MPOUCXOXKICHUU U 3Bostonnu CojHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Muieunbiii I[Tyte — Hama I'anmaktuka. [lonoxenue u aBuwkenue CoJiHIIA B
lNanaktuke. Tunsl ranakTuk. PaguoraiakTuky U KBazapbl. YEpHBIE ABIPHI B sSApax
rajaKkTuK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xab66ia. Pazberanue ranakTuk.
Teopust bosbiioro B3peiBa. PenmmkToBOE H3ITydeHUE.

MacmrabHas cTpyktypa Beenennoil. MeTtaraiaktuka.

Hepeménnpie mpo6iemMbl aCTPOHOMUMU.

Vuenuuecxkue nabnooenus

HaGmronennst HeBOOpPYKEHHBIM TJ1a30M C UCIOJIB30BAaHHUEM KOMITBIOTEPHBIX
NPWIOKEHUH I ONpeieNIeHUs MOJIOKEHUSI HeOECHBIX 00bEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1si CEeBEpHOTO MOTYIIAPUS U SIPKUE 3BE3/IBI.

Hab6monenus B Teneckon Jlynsl, mianet, Mueunoro [Tyru.

O6o0maromiee NOBTOPEeHNE

Ponsr ¢u3ukm W acTpOHOMHUHM B SKOHOMHYECKOM, TEXHOJIOTHYECKOM,
COIMAJILHOM M 3THUYECKOU chepax AeTEIHLHOCTA YeI0BEKa, POJIb U MECTO (DU3UKU
1 ACTPOHOMHUHU B COBPEMEHHOI Hay4yHOI KapTHHE MHpA, poib (PU3NUECKON Teopruu
B (OpPMHPOBAHWU TPEACTABICHUNU O (PUINYECKONH KapTHHE MHpA, MECTO
dusznueckor KapTUHBI MHpa B OOIIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEACTaBJICHHUIN O TIPUPO/IE.

MexknpeaMeTHbIe CBA3H

Nsydenne kypca ¢uzuku 0a30Boro ypoBHs B 11 kimacce OoCyIIECTBIISIETCS C
YYETOM COAEPKATEIBbHBIX MEXKIIPEIMETHBIX CBSI3€M C KypcaMM MaTEMAaTHKH,
OMOJIOrMH, XUMUH, Teorpaduu U TEXHOIOTHUH.



Mesicnpeomemnvle nouwsimusi, CBSI3aHHBIE C M3YYCHHEM METOJOB HAy4HOTO
MO3HAHUSA: SIBICHUE, HAay4HbIH (akT, rumore3a, (Qu3nyeckas BeIMYHMHA, 3aKOH,
Teopusi, HaOIIOACHNE, SKCIIEPUMEHT, MOJICIIMPOBAaHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelIeHWE CUCTEMBbI YPaBHEHUH, TPUTOHOMETPUUYCCKUE
(GYHKIIUU: CHHYC, KOCHHYC, TAHTCHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHIECKOE
TOKJIECTBO, BEKTOPHl W HMX IMPOCKIMH Ha OCH KOOPJIWHAT, CIOKCHHE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (YHKIHMK, TPHU3HAKA TIOM00US TPEYrOJHHUKOB,
onpeiesieHne MIONaau IOCKUX GUryp u oobEmMa Ted.

Buonoeus: »>nexTpuuecKWe SBICHHUS B JKUBOW MpHUpOJE, KolieOaTelbHBIC
JIBUKCHUS B KUBOW MPHUPOJIE, ONTHYECKHUE SABJICHUS B KUBOW NMPHUPOJEC, JICHCTBHEC
paavaIiiy Ha )KUBBIC OpPTaHU3MBI.

Xumus.: CTpOCHHE aTOMOB U MOJICKYJI, KpUCTAIITNYECKast CTPYKTypa TBEPABIX
TEJN, MEXaHW3Mbl O00pa30BaHMUS KPUCTAJUIMYECKONH PEMIETKH, CIEKTPaIbHBIN
aHaIu3.

l'eoepachusi;  MarHWTHBIE TOJOCA 3€MIIM, 3aJleKd MarHUTHBIX DY,
doTochEéMKa 3eMHON TOBEPXHOCTH, MPEICKA3aHNE 3EMIICTPSCEHUI.

Texnonocus: JWHUHM DJICKTpONEpenad, TEHepaTop IMEepPeMEHHOTO TOKa,
AJICKTPOBUTATEIb, WHAYKIIMOHHAS II€4Yb, pajap, pPaJuONpPUEMHHK, TEJICBU30D,
anteHHa, tenedoH, CBU-meub, MPOEKIMOHHBIA ammapar, BOJOKOHHAs OITHKA,
COJTHeYHast OaTapesi.



IINTIAHUPYEMBIE PE3YJbBTATBI OCBOEHHMA IIPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebHOro mpeamera «®Pu3nWka» Ha YPOBHE CpeIHEro oOIIeTo
oOpazoBanus (6a30BbI YPOBEHB) JOKHO OOECMEUUTh JOCTUKEHUE CIEAYIOIIUX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIn4HOCTHBIEC PE3YyIbTAThl OCBOCHUS yueOHOro npeamera «Duznkay T0IKHBI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJICTBOBATHCS
chopMUPOBAHHOW BHYTPEHHEW TMO3UIMEN JHUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIMH, TIO3UTUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPAJAUIMOHHBIM IIEHHOCTSIM POCCHUHUCKOTO OOIECTBA, PACIIUPEHUE >XU3HEHHOTO
OTbITa W OTBITA JEATEILHOCTH B MPOIIECCE peain3allid OCHOBHBIX HaIlpaBJICHUM
BOCITUTATEIILHOU JICATEIIbBHOCTH, B TOM YHCJIC B YaCTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOpMUPOBAHHOCTD IPAXKAAHCKOW MO3UIIMU 00YUAIOMIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUMUCKOTO OOIIECTBa;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIOBEYECKUX T'yMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX [IEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBbHOCTh B MHTEPECAX TIPakKITAHCKOIO
o0II1ecTBa, y4aCTBOBATh B CAMOYIPABICHUH B 00pa30BaTeIbHON OpraHU3allNy;

YMEHHUE B3aUMOJIECTBOBATh C COLMAIBHBIMU UHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTAapHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2)IaATPUOTHYECKOr0 BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUUCKOM TPaK1aHCKOMN UJICHTUYHOCTH,
MaTpUOTU3MA;

[EHHOCTHOE OTHONIEHUE K TOCYJapCTBEHHBIM CHMBOJIaM, JAOCTHKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUIECKOTO TTOBEACHMUS;

CIIOCOOHOCTh OIICHWBATh CHUTYAaIlMI0O M MPUHUMATh OCO3HAHHBIC PEIICHWS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHCIIE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JIMYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4)3CcTeTHYECKOr0 BOCIIUTAHUS ¢

ACTETUYECKOE OTHOILICHUE K MUPY, BKIIIOUAsl 3CTETUKY HAYYHOTO TBOPYECTBA,
MpUCYIIETo (PU3NYECKON HAYKE;



5)TpyaoBOro BOCIMTAHMS:

MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIaHBI,

TOTOBHOCTh M CIIOCOOHOCTH K 00pa3oBaHUIO M caMOOOpa30BaHUIO B 00JACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6)3K0J1I0rH4eCKOro BOCIIUTAHMS:

c(OpPMHUPOBAHHOCTh 3KOJOTUYECKON KYJIbTYPhl, OCO3HAHHE TJI00aIbHOTO
XapakTepa SKOJIOTHYECKUX MpobiieM;

IUIAHUPOBAHUE U OCYILIECTBIICHUE JEUCTBUM B OKPYKAIOIIEH CpPEZle HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OIbITa JEATEIbHOCTH HKOJOTMYECKOM HalpaBIECHHOCTH Ha
OCHOBE MMEIOIIMNXCS 3HAHUH MO (QU3UKE;

7)IIeHHOCTH HAYYHOI'0 TMO3HAHUS:

c(OpMHPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PU3HUECCKON HAYKH,

OCO3HAHHME IEHHOCTH HAy4YHOW JESITeIbHOCTH, TOTOBHOCTH B IpoIlecce
U3ydeHHs  (UBMKH  OCYHIECTBISTH  NPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENIbHOCTh HUHIUBUAYAJIBHO U B TPYIIIIE.

METAIPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHbIE YHUBEPCAJIbHBIE YUeOHbIE IeiiCTBHSA
ba3oBble jornueckue AeMcTBUA:
CaMOCTOSITETFHO  (DOPMYJIMPOBaTh M aKTyaJM3UpPOBaTh  MPOOJIEMY,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPE/ICTATh IETH JeATCIBHOCTH, 3aJaBaTh TapaMeTpbhl W KPUTEPUU WX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTH M TMPOTHBOPEYUS B  paccMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaThiBaTh IUTAH PEIICHUS TPOOJIEMBI C y4E€TOM aHaIM3a HMEIOIIUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IIEJI5IM, OIICHUBATh PUCKH TOCEACTBUH JACSITEIBHOCTH;
KOOPJMHUPOBATh M  BBIMOJHATH paboOTy B  YCIOBHSIX pEaIbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPY PEIICHUH )KU3HEHHBIX TTPOOIIEM.
Bba3oBble ucciienoBaTeibcKue AeiCTBUSA:
BJIQ/ICTh HAYYHOHW TEPMUHOJIOTHEH, KIIIOUEBHIMU TOHSITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATENIbCKON M MPOCKTHON JEITEILHOCTH
B 00y1acTu (PU3UKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOUCKY
METOJIOB peuieHHs 3a7ad (PU3UUECKOTO COJACp)KaHUs, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIHHOCTH IO TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpEeTaluy, MPeoO0pa3OoBaHUI0 W TPHUMEHEHHI0O B Pa3IMYHBIX YYeOHBIX
CUTYallUiX, B TOM YMCJIE IPU CO3/IaHUU YYE€OHBIX MPOECKTOB B 00JACTH (PUBHKHU;

BBISIBIIATh IPUYMHHO-CIICACTBEHHBIC CBSI3W W aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPhl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE€ PpEHICHHUS 3a7add pe3yJbTaThl,
KPUTHYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MMPOTHO3UPOBATH H3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYyJIHUPOBATH COOCTBCHHBIC 3a/Jadyll B 00pa30BaTEIBHOM
JESITEILHOCTH, B TOM YHCJIC IPU U3yYEeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHTYAIIUSIM, OIEHUBATH MPUOOPETEHHBIH OIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B MPAKTHUECKYIO 00JIacTh
KHU3HEICITEITLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, NIpeJiaraTb OpUTrMHAIBHBIE TOIXO0/bl U PELLICHUS;

CTaBUTb MPOOJIEMBI U 337a4H, TOINYCKAIOIIHE albTePHATUBHbBIC PELICHHUS.

PabGora ¢ undgopmanmeii:

BJIQJIETh HABBIKAMM IOJyYEHUS MHPOpMALMK (PU3UUECKOTO COAEpKAaHUS M3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTEIbHO OCYILECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTU3alMI0 M HHTEPIpETalrio MHGOPMALMU PA3IUYHBIX BUJIOB U (PopM
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpeACTBa HMH(MPOPMALMOHHBIX M KOMMYHHUKAIIMOHHBIX
TEXHOJIOTUHA B PEHICHUMH KOTHUTHUBHBIX, KOMMYHUKAaTUBHBIX M OpPraHU3allMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN DProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, pecypcocOepekeHHs, MpaBOBBIX U  ATHYECKUX HOPM, HOPM
nH(OPMAITMOHHON 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COACpXKaHHUS B Pa3IMYHBIX (opmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayAUTOPUH, BHIOMPAs ONTUMAIBHYIO
dopmy mpencTaBiIeHUs U BU3YyaTU3aIiH.

KoMMyHuKaTHBHBIE YHUBEpPCAJIbHbIE YUeOHbIe 1elCTBHA:
OCYLIECTBIIAITh  OOILIEHHE Ha ypokax (U3UKM U BO BHE-YPOUHOU
NEATENbHOCTH;



pacno3HaBaTh MPEANOCBUIKM  KOHQIMKTHBIX CUTyallUd M  CMAr4arh
KOH(DJIUKTBHI;

Pa3sBEPHYTO M JIOTUYHO M3JIaraTb CBOK TOYKY 3PEHHUS C HCIIOJIb30BAHUEM
S3BIKOBBIX CPE/ICTB;

[IOHUMAaTh U MCIOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW U WHIAWBUIAYAIBHOU
paboThI;

BbIOMpATh TEMAaTUKy M METOJbl COBMECTHBIX IEHCTBUH € YYETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKOI'0 YCHA KOJUICKTUBA,

IPUHUMATh  L€IM  COBMECTHOW  JCATEIIbHOCTH, OpPraHU30BbIBATH WU
KOOPAUMHUPOBATh JEUCTBUSA M0 €€ JOCTHKEHHUIO: COCTaBJIATH IUIaH JIEUCTBUH,
pacnpenensiTh poid ¢ YYETOM MHEHUHM YYaCTHUKOB, OOCYXAAaTh pPE3yJbTaThbl
COBMECTHOM paboThI;

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

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

OCYILECTBIIATh IO3UTUBHOE CTPATErMYECKOE TMOBEICHUE B PaA3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIe YyHUBepPCcAJbHbIE yUeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISATh TMO3HABATEIBHYIO JIESITEIHHOCTh B 00JIaCTH
GU3UKM W aCTPOHOMHH, BBISBJISITH MPOOJIEMBI, CTaBUTh U (GOPMYJIUPOBATH
cOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEILHO COCTAaBJISITh IUIAH PEIICHUS PACUETHBIX M KauyeCTBEHHBIX
3a/1a4, IJIaH BBITIOJHCHHS TPAKTHYECKON pabOThI ¢ YUETOM HUMEIOITUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUN;

JlaBaTh OLICHKY HOBBIM CUTYalIUsIM;

pacuIupsTh paMKH y4eOHOTO IMpeIMETa Ha OCHOBE JIMYHBIX MPEANOYTECHHUIA;,

nenaTh OCO3HAHHBIM BBIOOp, apryMeHTHpPOBaTh €ro, OpaTh Ha ceOs
OTBETCTBEHHOCTH 32 PEIICHUE;

OIICHUBATh MPUOOPETEHHBIN OIIBIT,

crocoOCcTBOBaTh (HOPMUPOBAHUIO M TMPOSBICHUIO JSPYAUIMH B 00JaCTH
(M3UKH, TOCTOSTHHO MOBHIIIIATh CBOM 00Pa30BaTEIIbHBIA U KYJIBTYPHBIH YPOBCHD.

CaMOKOHTPOJIb, IMOIIMOHATIbHBIN MHTEJIEKT:

JlaBaTh OILICHKY HOBBIM CHUTYallMsIM, BHOCUTb KOPPEKTHBBI B JESITEILHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIETSAM;

BJIaJICTh ~ HaBBIKAMHM  TO3HABaTENbHON  pedJIeKCMM  KaK  OCO3HaHUS
COBEpIIIAEMBIX JEWCTBUUA M MBICIMTEIBHBIX TMPOIIECCOB, HMX pe3yJabTaTOB U
OCHOBaAHUI;



HCIIOIB30BaTh NMPUEMBI pedieKCuM sl OLEHKH CUTYyallld, BRIOOpa BEPHOTO
peLICHUS;

yMETh OILICHUBAaTh PUCKM W CBOCBPEMEHHO NPUHUMATh PEIICHUS MO UX
CHUIKECHUIO;

NPUHUMATh MOTHBBI M apTryMEHTHl JAPYTUX TMpU aHAIU3€ Pe3yIbTaToOB
JeSTEIbHOCTH;

NpUHUMATh ce0sl, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apTryMEHTHl JAPYTUX TMpU aHAIU3e pPe3yIbTaToOB
JIeSTEIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OITUOKH.

B mpouecce n0CTUXKEHUSI JTMYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOrPaAMMBbI
no ¢u3MKe 1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN MHTEJIJICKT, peIoIararmmi
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHM, BKJIIOYAIONICTO CIIOCOOHOCTh IIOHMMATh CBOE SMOLIMOHAJIEHOE
COCTOSIHUE, BUJIETh HAIIPaBJICHUs Pa3BUTHUS COOCTBEHHOW SMOILMOHAILHON C(ephl,
OBITh YBEpECHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJIb, YMEHHWE NPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTHUPOBATBCA K
AMOITMOHAIBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITH OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIIMU, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTb, YMEHHME JCHCTBOBaTb HCXOJd W3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAIONIEH CITOCOOHOCTh MOHUMATh YMOIIMOHAIBLHOE COCTOSHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMATbHBIX HABBIKOB, BKIIOUAIOIINX CIIOCOOHOCTh BBICTPAMBATH OTHOIIICHUS
C APYTUMU JIOJIEMH, 3a00TUTHCS, MPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeamMeTHbIe pe3ylbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y OOYJAFOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA TPUMEpPAX POJIb U MecTO (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4yHOM KAPTUHbI MHUpPA, B PAa3BUTUHA COBPEMEHHOW TEXHHUKH U
TE€XHOJIOTHH, B MPAKTUYECKOU JIESITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBI TPUMEHEHHUS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MartepualibHasi TOYKa, HHEPIUaJIbHAsI CUCTEMa OTCU€Ta, aOCOJIIOTHO TBEPOE TEJIO,
WJICAIBHBIN Ta3, MOAEIN CTPOCHHMS Ta30B, )KUIAKOCTEHM W TBEPABIX TEJ, TOYCUYHBIN
ANIEKTPUYECKUI 3apsi]l IPU pelieHuu (U3NYeCcKuX 3a1ay;



pacro3HaBaTh (pU3NUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKHU, MOJICKYJISIPHO-KUHETUUYECKOW TEOpHUHM CTPOCHHS BEIeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojiericTBue Tel, auddy3usi, OpOYHOBCKOE JIBHKEHHUE, CTPOCHUE JKUIAKOCTEH
1 TBEPJIBIX TEJ, U3MEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIAXKIACHUH), TEIJIOBOE
paBHOBECHUE, WCIApEHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIM3AIUs, KUIIEHUE,
BJIYKHOCTh BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
COCy/le, CBS3b MEXAY MapaMeTpaMu COCTOSIHUSA Ta3a B  M30Ipolieccax,
AJIEKTpU3aLUs TEJl, B3AUMOJECHCTBUE 3aPsi/I0B;

OMHUCHIBATh MEXaHUYECKOE JIBIXKCHUE, UCTOIb3Yysd (U3UYECKUE BEITUYUHBI:
KOOpAWHATA, MyTh, MEPEMEIICHUE, CKOPOCThb, YCKOpPEHHME, Macca Teja, CHIIa,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTHs, MOTCHIMAIbHAs YHEPTusi, MeXaHuuecKas
paboTa, MexXaHWYeCKass MOIINHOCTh, IIPU ONHCAaHWW TMPABWIBHO TPAKTOBATh
(GU3UYECKU CMBICI HCTOJB3yEMbIX BEJIMYMH, HX OO0O3HAYEHUS W CIUHUIIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOWCTBA TEN WM TEIUIOBBIC SBIICHUS,
UCTIONBb3Yd (U3MYECKHEe BEIUYHMHBI: JaBlIEHHE Tra3a, TeMIeparypa, CpeIHss
KMHETUYECKAasi SHEPrUsl XaOTHYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJUYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3(p(UIIMEHT TOJIE3HOTO JIEWCTBUS TEIJIOBOTO JBUTATENsI; TMPU OMHCAHUH
NPaBWIBHO TPAKTOBaTh (PU3UUYECKU CMBICT HCMONB3YEMbIX BEIMYHMH, UX
00O3HAaUEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJBI, CBA3BIBAIONIUE JIAHHYIO
(GU3MUECKYI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYECHHBIEC JJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOIECCHI), UCTIONB3Ys (PU3MUYecKre BEITUYMHBI: IJICKTPUUECKUNA 3aps/l,
AIEKTPUUYECKOE MOJIe, HAMPSKEHHOCTh MOJIsl, MTOTEHIMAJ, PA3HOCTh MMOTEHIINAJIOB;
Py ONHWCAHUM TIPABHJIBHO TPAaKTOBaTh (PU3WYECKUN CMBICT HCIOJIb3yEeMbIX
BEITMYMH, WX OOO3HAYEHWS U €IUHHUIIBI; YKa3blBaTh (POPMYIBI, CBS3BIBAIOIINE
TaHHYI0 (U3HYECKYIO BEIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TMPOIIECCHl W SIBICHUS, UCIONB3Yys (pu3nyeckue
3aKOHBI W MPUHIUIIBL: 3aKOH BceMupHoro tsarotenus, I, I u Il 3akons HeroToHa,
3aKOH COXPaHEHUsS MEXaHUYECKOW DSHEPruu, 3aKOH COXPAHEHUs UMITYJIbCa,
MPUHIHUII CYNEPINO3UIUN CHJI, HPUHIMI PABHONPABHUS HHEPUHAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPTrUU TEIJIOBOTO JBHXKEHHUS MOJEKYH C
a0COJIFOTHOM TeMmepaTypol, MepBbIi 3aKOH TEPMOJIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOro 3apsiia, 3akoH Kynona, mpu 3TOM pas3iuyaTh CIIOBECHYIO



(GOpMyIHPOBKY 3aKOHA, €T0 MAaTEMaTHYECKOE BBIPAKCHHE M YCIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIUIBI JCHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3inNdaTh YCJIOBHS UX O€30MMAaCHOTO WCIOJB30BAHUS B
MOBCETHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI IO HCCICIOBAHUIO (PU3MUECKUX SBICHUH W
MIPOIIECCOB C HCITOJIb30BAaHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHUH, TPH 3TOM
dbopmynupoBaTh mpoOieMy/3agady M TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIONKEHHOTO OOOPYIOBaHUS, IMPOBOJIUTH OIBIT H
(GOopMyITHpPOBATH BHIBOBL;

OCYIICCTBIISITh MPSMBIE M KOCBEHHBIC U3MEPCHHSI (PU3NYCCKUX BEIIMYWH, TIPH
STOM BBIOMPATh ONTHUMAJBHBIH CIIOCOO M3MEPEHHUS W MCIOJIb30BaTh W3BECTHBIC
METOIbI OIIEHKH TOTPEITHOCTEH N3MEPEHUN;

UCCIICIOBATh  3aBUCUMOCTH  MEXAY  (PU3NYSCKUMH  BCIMYMHAMH  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYHUPOBATh YCTaHOBKY,
(GuKCHpOBaTh PE3YJIBTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3MYCCKHX BCIIMYMH B
BUJIE TAOJIUIT U TpaUKOB, JEJIaTh BEIBOJIBI IO pe3yiIbTaTaM UCCIICIOBAHNS;

coOro/IaTh MpaBuiIa OE30MacHOro TPyAa MPHU MPOBEACHUH HCCIEIOBaHUN B
pamMKax ydeOHOTO »HKCIIEPUMEHTa, Yy4eOHO-UCCIENOBATEICKON W IMPOEKTHOM
JESTENHHOCTU C HCIOIB30BAHUEM HM3MEPHUTENBHBIX YCTPOMCTB U 1a0OpaTOpHOTrO
000py10BaHMUS;

pemiatb pacy€THhIC 3a7ayd C SIBHO 3aJaHHOM (U3HUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PM3MUECKHE 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJN3a YCJIOBUA 33a4H
BBIOMPATh (QPU3UYECKYIO MOJCNb, BBIICIATh (U3UUYCCKUE BEIUYUHBI B (HOPMYJIBI,
HEoOXOUMBbIE ISl €€ pelleHus, MPOBOAUTh PAcUEThl M OIICHUBATH PEaTbHOCTH
MOJIYYEHHOT'0 3HAYCHUS (PU3NYECKON BETUUNHBL;

penaTh Ka4eCTBEHHBIEC 3a/la4i: BHICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUUBYIO
[EMOYKY PACCYXACHUI C OMOpOoi Ha H3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWH  y4yeOHBIX  3aJad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETAIINH
U TIpE/ICTaBIICHUS Y4eOHOW W HAy4IHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HCTOYHUKOB, KpUTUYECKH aHATTU3UPOBATH TOTy9IaeMyt0 HHPOPMAIIHIO;

IPUBOIUTH MPUMEPHI BKIAJa POCCHICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHWE TMPOIECCOB OKPYXKAIOMIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOM KU3HH
JUTsE o0ecriedeHus: 0€30MacCHOCTH MPU OOpaIeHuH ¢ TPHOOpPaMH M TEXHUYECKUMU



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

paboTaTh B TpYINE C BBHIIOJHEHUEM pPA3JIMUHBIX COIMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHATIBLHO pacHpeAcssiTh O00S3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJ€KBATHO OIICHUBATH
BKJIQJI KQXJI0TO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MpoOIeMBbl.

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

JEMOHCTPUPOBATh Ha TpUMEpax poyib U MecTO (Ppu3uku B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YHOMW KApTUHBI MHUpPa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LEJIOCTHOCTh U €IUHCTBO
bu3uYecKol KapTUHBI MUPA;

YUUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MUECKUX MOJICIICH:
TOYEYHBIN ANEKTPUUECKUMN 3aps, JIyd CBETA, TOUYCYHBIH UCTOYHUK CBETA, siCpHAs
MOJICJIb aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO siipa MPH PEIICHUH (PU3HUYECKUX
3a1ay;

pacrio3HaBaTh (puU3HUECKUE SBICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB DJICKTPOJMHAMUKHA M KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMUYECKOE, MarHUTHOE JECHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, JJIEKTPOMArHUTHAs WHAYKIUSA, JCHCTBUE MArHUTHOTO TOJA Ha
NPOBOAHUK C TOKOM W JBIKYIIUWUCS 3apsll, IJIEKTPOMAarHUTHbIE KoyieOaHUs U
BOJIHBI, TPSAMOJIMHEITHOE pACHPOCTPAHEHUE CBETA, OTpa)X€HUE, MPEIOMIICHUE,
uHTepdepenuus, Audpakuuds W MOJSpU3alUs  CBETa, JUCIEPCUS  CBETA,
doToanekrpuueckuii 3pdekt (hororddekr), cBeTOBOE NaBleHHE, BOSHUKHOBEHUE
JUHEWYAaTOro CIHEKTpa aToMa BOJOpPOJa, €CTECTBEHHAass W HCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONUCHIBATh M3YUYEHHBIE CBOMCTBA BEIIECTBA (DJIIEKTPUUYECKHUE, MAarHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYID  MPOBOAUMOCTb  Pa3NUYHBIX  Cpel) W
AIEKTPOMArHUTHBIC SIBICHUS (TPOIECCHI), HCTHONB3Ys (U3HUECKHE BEITUYUHBI:
AJEKTPUYECKUM 3aps], CWJIA TOKA, DJIEKTPUUYECKOE HAIPSHKEHUE, BJIEKTPUYECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTECHIIMAJIOB, AJIEKTPOJABIKYINAS cuia, paboTa Toka,
WHAYKIMS MarHuTHOIO IMoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTUBHOCTH
KaTyIIKHA, SHEPrUsl 3JICKTPUYECKOTO W MArHUTHOIO IIOJIEW, MEPHOJ] MU 4YacToTa
KojeOannii B KoyieOaTeTbHOM KOHTYpe, 3aps] W CWIa TOKa B IIpoIecce
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYyCHOE pAaCCTOSHHE W
ONTUYECKasl CHUJIa JMH3bl, IPU OMNUCAHUM MPABWIBHO TPAKTOBATh (U3UUYECKUIA
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OO0O3HAYCHHWs] W CAMHUIIBI, YKa3bIBaTh
GopMynbl, CBS3BIBAIOIIME JaHHYI (U3WYECKYI0 BEIWYHMHY C JPYTUMH
BEJIMYMHAMMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOLECCHl, HCIOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JIJIMHA BOJHBI U
4acToTa CBETA, SHEPIUsl U UMIYJbC (OTOHA, MEPUO/] MOJTypaciaaa, SHEPTUsl CBA3U
aTOMHBIX SIZIEp, NPU OMUCAHUM TMPABUIBHO TPAKTOBaTh (PU3UYECKUU CMBICIH
WCIIOIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JAHHYI (U3MYECKYI0 BEJIMYUHY C JPYTUMU BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUYECKONM BEJIMUUHBI,

aHAJTU3UPOBATh (PU3MYECKHUE MPOILIECChl U SIBICHUS, UCIOIB3YSd (PU3HYECKUE
3aKOHbl M TMPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATEIBHOTO U HapalieIbHOTO
COCIMHEHUsI TPOBOJHUKOB, 3aKOH Jkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pAaCcIpOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIIOMJICHUS CBETa, ypaBHeHue OuHINTeHHa misa dhoTodddexra,
3aKOH COXPAHEHUS JHEPruU, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUsI MacCOBOr0O 4ucia, mocTyiarskl bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, MPU dTOM pa3ndyaTh CIOBECHYIO (POPMYITHUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOE BbIpAXKEHUE U YyCJIOBUs (TpaHMIIBI, OO0JIACTH)
IPUMEHUMOCTH;

ONpeAeisiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsi TPOBOJHUKA
C TOKOM, cuibl Amnepa u cuibl Jlopenna;

CTPOUTh U OIKCHIBaTh H300paKEHHE, CO3[]aBa€MOE IUIOCKUM 3epKalioM,
TOHKOM JIUH30M;

BBITMIOJHATh OJKCHEPUMEHTHl IO HCCIEIOBAHUIO (PU3HUECKUX SBJICHUN U
IPOLIECCOB C HCIOJb30BAHUEM IMPSMBIX M KOCBEHHBIX H3MEPEHMIl: IPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady M THUIOTE3y Yy4eOHOTO 3KCIEepHUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMNBIT H
(bopMynHpOBaTH BHIBOBL

OCYIIECTBIISITH MPSMbIE U KOCBEHHBbIE U3MEPECHUS (PU3NYECKUX BEJIHYWH, TPU
ATOM BBIOMPATH ONTHUMAJBHBIN CIIOCOO W3MEPEHHUS M HCIOJIb30BAaTh WU3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCJIEIOBATh 3aBUCUMOCTH (PU3MUECKUX BEIWYUH C HCIOJIB30BAHUEM
NPSAMBIX HM3MEPEHHWI: TMPU OSTOM KOHCTPYHPOBATH YCTAaHOBKY, (PUKCHpOBATH
PE3yNBbTATHl MOJYYECHHON 3aBHCHUMOCTH (PU3MYECKUX BEIMYMH B BHJIC TAOJIHUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM MCCIICT0BAHMS;

coOmoaTh mpaBmia 0€30MacHOTO TpyAa MPU MPOBEICHUU HCCICIOBAaHUN B
pamMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIECOBATEIHCKON W MPOCKTHOU
NEATENIbHOCTU C HMCIOJIb30BAHHEM H3MEPUTEIbHBIX YCTPONCTB M J1aOOPATOPHOTO
000pyT0BaHMS;

pemiaTth pacy€THblE 3aJaud C SBHO 3aJlaHHOW (DU3UYECKOM MOJIETbIO,
UCIOIb3Yys (U3NYECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIU3a YCIOBUS 3aJlaun



BBIOMpATh (PU3NYECKYI0 MOJEIb, BBIACIATh (PU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HEeoOXonUMbIe ISl €€ pEelIeHUs, NPOBOAUTH PAcU€Thl U OLICHUBATh PEATbHOCTD
MOJIYYEHHOI'0 3HAYCHUS (PU3HUECKON BETNYMHBI,

pelaTh KaYeCTBEHHBIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXKACHUI C OMOpoid Ha M3y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUs;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3a7a4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALIUU
U Tpe/CcTaBleHusl yueOHON M HAyYHO-TIOMYJISIpHOW MH(OpMAIUK, MOJTYyYSHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCcJIOBUs UX 0€30MaCHOr0 UCMOIb30BaHUS B TIOBCEIHEBHOU
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUUCKUX U 3apyOekKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE MPOIIECCOB OKPYXKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecriedeHus: 6€30MacHOCTH MpU OOpaleHuu ¢ TprUOOpaMu U TEXHUYECKUMHU
yCTPOWCTBAaMH, JUIsl COXPAHEHUs 3[J0POBBSI U COOJIFOJIEHUS] HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaIoIlEel Cpene;

paboTatb B TIpyNIe C BBHINOJIHEHUEM pAa3IMYHBIX COLHAJIBHBIX pOJIEH,
IUIAHUPOBaTh PAa0OTy TPYMNIbl, PaLUOHAIBHO PpacCHpelesTh OO0SI3aHHOCTH U
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYaAllUsX, aJI€KBAaTHO OLCHUBATbH
BKJIa/1 K&KJJOTO U3 YYaCTHUKOB I'PYMIIbI B PELICHUE pacCMaTpUBAaEMO POOIEeMBI.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI
pecypcsl
Pazgen 1.OU3UKA U METOAbI HAYYHOTI'O NTIO3HAHUSA
bubmmoreka [{OK
1.1 ) 2
FISHICA T METORT HAYAHOTO TOSHAHMA https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Aluraica ! https://m.edso00.ru/7f41bf72
bu6mmoreka [JOK
2.3 3 6 1 1
GO COXPATICHEN B MEXAHHKE https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Paznea 3.MOJIEKYJIAPHASA ®U3UKA U TEPMOAUHAMMUKA
OCHOBBI MOJIEKYJIIPHO-KUHETUYECKON bubnuoreka [IOK
3.1 9 1
TEOpUHU https://m.edso0.ru/7f41bf72
bubmuoreka [JOK
3.2 10 1
OCHOBBI TEpMOHHAMHKH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 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

Paznen 4.9JIEKTPOAUHAMHUKA

bubmmoreka [{OK
4.1 3 10
fleKTpocTatiia https://m.edsoo.ru/7f41bf72
49 ITocTosiHHBIM 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

KosnuuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3iesioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1.29JIEKTPOJIUHAMHUKA
11 MarunuTtHOoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuoreka [JOK
' WHTYKIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nea 2.KOJIEBAHUS U BOJIHBI
21 MexaHn4ecKHe U JIEKTPOMArHuTHBIE 9 1 bubmuotexa [JOK
' KoJIe0aHus https://m.edso0.ru/7f41c97c
MexaHn4eCcKUe U JIEKTPOMArHUTHBIC bubnuoreka [IOK
2.2 5) 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24
Paznen 3.0CHOBBI CIIEHUAJIBHOM TEOPUU OTHOCHUTEJBLHOCTH
OCHOBBI CIEIMATIBHOW TEOpUU bubnuoreka [JOK
3.1 4 1
OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Utoro no pazueny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
N bubmuoreka [JOK
4.1 6
VICMEHTBI KBAHTOBOH ONTHKH https://m.edsoo.ru/7f41c97c
4.2 Crpoenue aToMa 4 bubnuorexa [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 5.2JIEMEHTBI ACTPOHOMHUU N ACTPODPU3UKHU

5.1 DneMEeHTHl aCTPOHOMHUHU U aCTPOPU3UKU 7 EtTrSsJ:I/I;Ir?].T:;?)(])_.I S/I;f41097c
Hroro no pazneny 7
Paznea 6.0BOBLIAIOLIEE IOBTOPEHUE

6.1 OGoobmraroriee MOBTOPEHHE 4 ft?rfsnll;l rzf:c;;ig r(S/I;f41c97c
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 KUJIACC
KounyecTBo yacoB DJIeKTPOHHBbIE

Ne ara nuppoBbIE
Tema ypoka Konrtpoabubie | IlpakTnueckue A op

n/n Bcero u3yuyeHusi | odpa3zoBaTesibHbIE

padoTsbI padoThI
pecypchl
duzrka — HayKa 0 MPUPOJIE.
1 Hayunsie MGT(})[;I)I HO?I,)H.:HI/I;[ 1 bubmmorera [JOK
7 https://m.edsoo.ru/ff0c32e2

OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

5 (hopMuUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOU KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOUN ACSATEIbHOCTH JIIOICH
Mexannueckoe OBUKEHHUE.

3 OTHOCHTENHHOCTh MEXaHUYECKOTO 1 bubmuoreka [OK
neroxkeHud. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NpAMOJIMHENHOE 1 bubnunoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSIMOTIMHEWHOE 1 bubnunoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majieHre. Y CKopeHue 1 bubmuoreka [JOK
CBOOOIHOTO MMaIEHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneitHoe nBUXKEHUE.

7 Z[I]:I/I)KGHI/IC Mmare f/lanbﬁoﬁ TOYKH T10 1 bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [IpuHuun otHOCUTENBHOCTH ["anunest. 1 bu6mmoreka [JOK



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

NHepuuanpHbIe CUCTEMBI OTCYETA.
Ilepssbiit 3ak0oH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

bu6mmoreka [{OK

o CYNEpHOSHILHH Cit1. Bropon ?aKOH https://m.edsoo.ru/ff0c3be8
HeroToHa a5 MmaTepuanbHOU TOUKU

10 Tperun 3akoH HproTona nis bubnuorexa [JOK
MaTepUaIbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TsKecTH. [lepBas kocMudeckas Bubnuorexa LIOK

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

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

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

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

14 JBIKEHHUE a0COJIFOTHO TBEPJIOTO Tea. bu6mmoreka [IOK
MowmeHT cuibl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPIOTO TeNa
Nmnynbc maTepuasbHON TOUKH,

15 CUCTEMbI MaTepUaIbHBIX TOYEK. bubnnoreka [JOK
WMiynbsc cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHHE
PaGoTta 1 MOILITHOCTD CHUITBI.

16 Kunernueckas 3Heprusi MaTepuajlbHON bubnuoreka [IOK
Touku. Teopema 06 u3MeHEHUN https://m.edsoo.ru/ff0c4502
KUHETUYECKOW SHEPTUn

17 [loTreHunanbHas sHeprus. bu6mmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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
https://m.edsoo.ru/ff0c4502

[ToTenumanpHast SHEPTHS YIIPYTO
ne(GopMHUPOBAHHOW TIPY>KUHBI.
[TorenumansHas SHEPTHUA TeJa BOIU3U
MIOBEPXHOCTU 3eMJIU

https://m.edsoo.ru/ff0c461a

18

[loTeHumansHbIe ¥ HEMOTEHIINATIBHBIC
cuitel. CBs3b paboTHI
HETIOTEHIIMAJIBHBIX CHJI C I3MEHEHHEM
MEXaHMYECKOH SHEPTHH CUCTEMBI TEIL.
3aK0oH COXpaHEHHUs MEXaHUYECKOU
SHEPTUU

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

19

JlabopaTtopHnas pabota «lccnenoBanue
CBs3U pa6OTI)I CHJIbI C UBMCHCHUEM
MEXaHWYECKOM SHEePTHH Tela Ha
MIPUMEpPE PACTSHKEHUST PE3HHOBOTO
KTyTay»

20

KonTtponsHas padoTa o teme
«Kunemaruka. JlnHamuka. 3aKOHBI
COXpaHEHUs B MEXaHUKE)

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

21

OcHOBHBIE TIOJIOKEHUSI MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE

newkenue. Jquddysus

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKCHUS U
B3aNMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEH
U TBEPHBIX TEI

23

Macca MOJICKYIIL. KoaunuectBo
BemiecTBa. IloctossHHas ABOF&I[pO

24

Tennosoe paBHOBecue. Temmeparypa
u e€ usmepenue. lllkana remneparyp



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Lenbcus

Wneanpusiii raz 8 MKT. OcHoBHOE

bubmuoreka [JOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoJIoTHasl TeMIiepaTypa Kak Mmepa
26 CpeaHEeNd KUHETUYECKOM SHEPruun bubnuorexa [JOK
JBUKECHHS MOJIEKYJ. Y pPaBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeitpona
27 3akoH JlanmpToHA. ["a30BbIE 3aKOHBI
JlabopaTtopHnast pabota «lccnenoanue
28 3aBHCHMOCTH MEXIY MapaMeTpaMu
COCTOSIHUS Pa3peKEHHOT0 Ta3a
29 N3omporiecchl B UI€allbHOM ra3e u ux bu6moreka [IOK
rpaduyeckoe npeacTaBieHNe https://m.edsoo.ru/ff0c570e
Buyrpennsisa sneprust
TEPMOJIUHAMUYECKOU CUCTEMBI U
30 crroco0n1 e¢ m3meHenus. KommdaecTso bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHsIst https://m.edso0.ru/ff0c5952
SHEPrusi 0JHOATOMHOIO UEATLHOTO
raza
bu6mmoreka [IOK
31 Buget Tewiomepe aii https://m.edsoo.ru/ff0c5¢36
Y nenbHas TEIIOEMKOCTh BeIleCTBA.
bubmuoreka [JOK
32 KonnuecTBo TETIIOTHI pu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauadaTHbIN MpoLecc
33 IlepBrlii 3aKOH TEPMOJUHAMUKH U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30TpoleccaM https://m.edsoo.ru/ffOc5efc
34 HeoOGpatumocTs nporeccoB B bubnuoreka [IOK

npupoje. Bropoi 3akon

https://m.edsoo.ru/ff0c6230



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

TCPMOJUHAMHUKHU

[Tpunnun nevicrBus u KII1/I remioBoi

bubmuoreka [JOK

35
MAaITHHEI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT/]

37 DKooruyeckue mpooIeMbl
TETIOIHEPTeTHKH

38 O6o0matomuii ypok «MoutekynsipHast bubnuoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTponsnas pabora no teme

39 «MounekynspHas puszrka. OCHOBBI bubnmorexa [JOK

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

40 [TapooOpazoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenne n kunenue https://m.edsoo.ru/ff0c63b6
AOCoIIoTHAs. 1 OTHOCHUTEIIbHAS

41 BJIA)KHOCTH BO3yXa. HackImeHHbIH bubmiorexa HOK

A% - https://m.edsoo.ru/ff0c64d8
nap
Trepnoe Teno. Kpucrammyeckue u

42 amopdHbIe Tela. AHU30TPOITHS bubnuoreka [JOK
CBOMCTB KpHCTasuioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctauibl. COBpeMEHHBIC MaTEPHAITBI
[InaBneHne U KpUCTAIUIU3AIHA.

bubmuoreka [JOK
43 V nenpHasg TEIIOoTa IJIaBJIEHUS.
https://m.edsoo.ru/ff0c6708
Cybnumarnus
bubmuoreka [JOK
44 v 0
PaBHERHC TEMIOBOTO baxamca https://m.edsoo.ru/ff0c6820
OneKTpu3ains Tea. DIESKTPUIECKUN
prall P bubmuoreka [JOK
45 3aps. JIBa BUa SIEKTPUUECKUX

3aps/I0B

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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
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[IpoBOIHUKH, TUATEKTPUKHU U

46 MOJIYIIPOBOJHHUKHU. 3aKOH COXPAHCHHS bubmmorexa [JOK
YHpOBOA ’ p https://m.edsoo.ru/ffOcébcc
ANEKTPUUECKOTO 3apsiaa
BsaumoneuncTBue 3apsioB. 3akoH
47 Kynona. ToueuHBbIN 3IEKTPUUESCKUA bubmmorexa [JOK
Y ' P https://m.edsoo.ru/ffOc6ces
3apsiy
Hanpsisk€HHOCTB EKTPUYECKOro
48 nons. [IpuHnmn cyneprnosunun bubnnorexa [JOK
BNEKTpUYECKUX noseu. JInnun https://m.edsoo.ru/ffOc6df2
HAINPSKEHHOCTH
PaboTa cui a7eKTpoCTaTHIeCKOTo
49 noJist. [Torernman. PasHocTh bubmorera [JOK
' ’ https://m.edsoo.ru/ff0c6f00
MMOTEHI[NAIOB
[TpoBOAHWKN W JUDIICKTPUKH B
50 3.]'IpeKT OCTaTHYECKOM noI;e Bubmmorexa [JOK
P ] https://m.edsoo.ru/ff0c7018
JluanekTpuyueckasi IpOHUIIAEMOCTh
bu6mmoreka [IOK
51 OnekrpoeémMkocTb. KoHneHcaTo
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIGHCATOpa. DHEPrus 3apsHKEHHOTO bubmmorexa [TOK
s pa. P P https://m.edsoo.ru/ff0c72c0
KOHJIGHCaTopa
53 JlaGopaTtopHnas pabdorta "M3mepeHue
3JIEKTPOEMKOCTH KOHAeHcaTopa"
[IpuHUMI IEHCTBUS U IPUMCHECHHE
KOHJIEHCATOPOB, KOMHPOBATHHOTO
54 anmnapara, CTpyHHOTO IIPUHTEpA.

DeKTpocTaTHUecKas 3alluTa.
3azeMJIeHHE HIEKTPOIPUOOPOB



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
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

55

DNEeKTpUUYECKUH TOK, YCIOBUS €r0
cyuectBoBaHusl. [IoCTOSIHHBIN TOK.
Cuna Toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma Jist
y4JacTKa enu

56

[locnenoBarenpHOE, NapauIeIbHOE,
CMEIIAaHHOE COEUHEHHE
npoBoAHUKOB. JIabopaTtopHas paboTa
«M3yueHne cMemaHHOro COeAMHEHUS
PE3UCTOPOB»

0.5

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

57

PaGoTta 1 MOLTHOCTB ANIEKTPUUECKOTO
Toka. 3akoH Jxoynsa-Jlenma

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

58

3axoH Oma Juis MOJIHOM (3aMKHYTOI)
anekTpuueckon nenu. Koporkoe
3ambikanue. JlabopaTtopHas pabora
«M3mepenune DJ1C ucTouHMKa TOKA U
€ro BHYTPEHHETO COMPOTUBICHUS)

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

DNeKTpOHHAs TPOBOAUMOCTh TBEPIBIX
METaJJIOB. 3aBUCUMOCTD
COMPOTHBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIpOBOAUMOCTh

60

DNEeKTPUUECKUHU TOK B BaKyyMe.
CBOHCTBA JIEKTPOHHBIX ITyYKOB

61

[TonynpoBoAHUKY, UX COOCTBEHHAS U

IIpUMecHast MpoBoAUMOcTh. CBOMCTBA
p—n-nepexona. [loaynpoBoaHUKOBBIE
npubOpHI

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

62

ONEeKTpUUYECKUI TOK B PACTBOPAX U
pacmiaBax 3JI€KTPOJIUTOB.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c82ba



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

DNEeKTPOTUTHYECKAS TUCCOIHALIUS.
DNeKTponIun3

DNEeKTPUYECKUU TOK B razax.

CaMOCTOSITeNTbHBIN U bub6mmorexa [{OK
63 . 1
HECaMOCTOSTEIbHBIN pa3psaa. MoJHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npubopsl U
64 YCTPOWCTBA U UX IPAKTUYECKOE 1 bubnnorexa [JOK
npuMeHeHue. [IpaBuia TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
65 O6o0maromuii ypok 1 bubmuorexa [JOK
«ONEKTPOINHAMHKA https://m.edsoo.ru/ff0c88be
KounTponbnas paborta o teme
«Onekrpocratuka. [locTosTHHBIN bubnuoreka [JOK
66 . 1
aieKkTpuueckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX Cpelax»
PezepBHbiit ypok. KonTposibHas bubnuoreka [IOK
67 1
pabota 1o Teme "INeKTpoIMHaMHKa" https://m.edsoo.ru/ff0c8c56
68 PeszepBubIit ypok. O600maromui ypok 1 bubnuoreka [JOK
o remaMm 10 kimacca https://m.edsoo.ru/ffOc8f6c
OBLIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
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

11 KVIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
[
Jl:;_l'l Tema ypoxa Bcero Kontporbuvie | IHpaxrieckie i[:;:eﬂnﬂ ng:)a22§:fenbﬂble
padoTsI padoThbI pecypest
[TocTostHHBIE MAarHUTHI B X

1 B3auMo/jieiicTBe. MaruutHoe 1ojJie. 1 bubmmoreka [{OK
Bexrop MarHUTHON MHAYKIMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHON WMHIYKITUU
MarauTHO€ 10JIe MPOBOJIHUKA C

9 TokoM. OnbIT Dpcrena. 1 bubmuorexa [JOK
B3anmoelicTBre NpoBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopHnas pabora «3y4yeHue 1 1 bubnuoreka [IOK
MAarHUTHOTO MOJISt KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amriepa.

4 JlaGopaTtopHnas pabota 1 1 bubnuoreka [JOK
«HccnenoBanue nercTBUA https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha PaMKy ¢
TOKOM»

JleiicTBre MarHUTHOTO TOJISL HA

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

6 BEKTOpa MarHuTHoU nuaykuuu. J/1C 1

HWHIAYKIHUU. 3aKkoH QJICKTpOMar HUTHOM



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

nHaykuuu Papanes

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

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

NupykTuBHOCTSH. SIBIEHUE
camouHaykiuu. J/1C caMOUHTyKIUH.
DHeprusi MarHuTHOTO TOJIS KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T0JIe

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

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

10

O6o0matromuii ypok «MarautHoe
noJie. DIEKTPOMAarHUTHAS HHTYKITUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpHas padoTa o treme
«MarsuTtHoe€ noJe.
DNeKTPOMarHUTHAS MHIYKLIHS»

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

12

CB0OOOTHBIE MEXaHUYECKHE
kosebanus. 'apmMoHnyeckue
KojebaHus. YpaBHEHUE
rapMOHUYECKHX KOJIeOaHH.
[IpeBpaienue sepruu

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

13

JlaGopaTtopHas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MallbIX Koyie0aHuii rpy3a Ha
HUTH OT JJIMHBI HUTU M MACChI TPY3a»

14

Konebarenbubid KOHTYp. CBOOOAHBIE

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

QJICKTPOMArHUTHBIC KoJieOaHus B
nacaJbHOM KoJie0aTeIbHOM KOHTYpC.
Amnanorus MCKIAY MCXaHNUYCCKUMHU U
OJICKTPOMArHuTHBIMU KoJIe0aHUSIMHU

15

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

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBnenue o 3aTyxarommx
KojeOaHusx. BelHyXIeHHbIE
MexaHW4JecKHe Kojiebanus. Pe3oHanc.
BI)IHY)K)IGHHI)Ie SHGKTPOMaFHI/ITHI)IC
KoJIeOaHus

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

17

[IepemennbIn TOK. CHHYCOMAAIBHBIA
MEepEeMEHHBIA TOK. MOIIHOCTh
MIEPEMEHHOT0 TOKAa. AMIIIUTYAHOE U
JCHCTBYIOLIEEC 3HAYECHNUE CUIIBI TOKA U
HaIPSDKCHAS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpoussocTso,
nepenava u norpedieHue
AIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M IPAKTUYECKOE
MIPUMEHEHHE JIEKTPUIECKOTO 3BOHKA,
reHepaTopa NePeMEeHHOr0 TOKa,
JTUHUH 3JIeKTporepe1ad

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

20

DKOJIOTHYECKHE PUCKH IIpH
MPOU3BOJACTBEC IJICKTPOIHECPIHH.
KynLTypa HUCIIOJIB30BaHUA
QJICKTPOOHECPTUH B MMOBCEIHEBHOU
KHN3HH



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

Mexannueckue BOJIHBI, YCIIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuoreka [JOK

21 pacIpOCTPaHEHHUs U ITIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[lonepeuHsie ¥ MPOIOIbHBIE BOJIHBI
29 3ByK. CkopocCTh 3ByKa. [ pOMKOCTh bubnuorexa [JOK
3ByKa. BoicoTa ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DNEeKTPOMarHUTHbIE BOJHBI, UX
23 CBOWCTBA U ckopocTh. [1kana bubmorexa HOK
https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMArHUTHBIX BOJIH
[IpuHIUTIB paTUOCBS3U U
24 TeneBueHus. Pa3Butue cpencTs
cBs3u. Pagnonokanus
o5 KonTponshas paborta «Konebanus u bubnuoreka [JOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHelHOE pacpoCTpaHEeHHE
26 CBETa B OJJHOPOIHOM Cpeje. bubmuoreka [JOK
ToueuHslit ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxkeHue cBeta. 3aKOHbI
27 oTpaxkeHus ceta. [loctpoenue bubmorexa HOK
_ https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B IJIOCKOM 3epKajie
[Ipenomiienue csera. [lonHoe
28 BHYTpeHHee oTpaxkeHue. [IpenensHbin bubnnoreka [JOK
YIOJI OJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXXCHHUS
29 JlaGopatopHas pabora «3mepenue bubnuoreka [IOK
IIOKa3aTess MPEeIOMIICHUS CTEKIa» https://m.edsoo.ru/ff0cd67a
30 JIunssl. [Toctpoenue n3obpaxxeHuil B bubnuorexa [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a

nuH3e. PopMyiia TOHKOM JIMH3HI.
YBenuueHue JuH3bI

https://m.edsoo.ru/ffOcddle

Jlaboparopnas padoTa

31 «HccnenoBanue CBOMCTB
M300paXeHUH B JIMH3AX)

Hucnepcus ceera. CIIOXKHBIN COCTaB

32 6enoro csera. L{Bet. JlabopaTopHas
pabora «Habmronenue aucrepcuu
CBETa»

33 Hurepdepentius ceeta. Judpakmus bu6moreka [IOK
ceerta. [ludpakunonnas pemeTka https://m.edsoo.ru/ff0ced22
[Torrepe4HOCTH CBETOBBIX BOJIH. bubnuoreka [IOK

34
[Tongpuzanus cBera https://m.edsoo.ru/ff0cf02e

35 Onrtruueckue mpuOOPHI U YCTPOUCTBA U
yCIIOBHS WX 0€30MMaCHOTO MPUMEHEHUS
['panuIBI MPUMEHUMOCTH

36 KJIacCMYEeCKOW MexaHuku. [locTynarsl bubmuoreka [JOK
CIIeIMaIbHOW TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHTEIILHOCTH
OTHOCHUTENHHOCTH OJTHOBPEMEHHOCTH.

37 3aMeqIeHne BpeMEHH U COKpaIlcHUE bubmmorexa [IOK

P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus U UMIYJbC PEISITUBUCTCKON
38 yacTHUIbl. CBS3b MACChl C SHEPTHEH U bubmmorexa [IOK
HBL p https://m.edsoo.ru/ffOcfc68
UMITYTECOM. DHEPIHsl MOKOS
KonTtponsHas padora «OnTHKa.
N bubnuoreka [JOK
39 OcHOBBI cnienMaNbHOM Teopun

OTHOCHUTCIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0



https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0

®otoubl. opmyna [Tnanka. Dueprus

bubmuoreka [JOK

40
1 UMIynbC GoToHA https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIE0BAHNE Eu6 [IOK
HOJIHMOTEKA
41 .0 A.T.
(poros(pexra. Onrrer https://m.edsoo.ru/ffOcffc4
CrojieToBa
3akonsl porodrddexra. YpaBHeHue
42 BH‘HmTeI(f“Ha )lan)lq)q)omaq);ema brbmmorexa [OK
’ https://m.edsoo.ru/ff0d015e
«Kpachas rpanuna» porospdexra
JaBnenue cBeta. OnbitTer [1. H.
43 JlebeneBa. XuUMHUECKOE IEUCTBUE bubmiorexa HOK
JleBa. a https://m.edsoo.ru/ff0d04a6
cBeTa
TexHnueckue ycTpoicTBa u
MIPaKTUIECKOE TPUMEHEHHE:!
44
dboTosmeMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETO U0
45 Pemenne 3agau mo reme «JIEeMEHTBI bubmuoreka [JOK
KBAHTOBOM ONTHKI) https://m.edsoo.ru/ff0d0302
Mogens atoma TomcoHa. ONBITEI
46 Pezepdopna o paccesHuio a-4actu bubmorexa HOK
PLOPA p t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaesb aToMa
bubnuoreka [JOK
47 I1 b
OCTYJIaTHl bopa https://m.edsoo.ru/ff0d0Oafa
W3znyuenne u nmoriolieHne (HOTOHOB
48 n I/I}II'Iqe exoJie aTOMEIlH co H(()ll)"O OBHSI bubmnorexa [IOK
p pEXOA . a P https://m.edsoo.ru/ff0dOafa
SHEpPruu Ha Ipyroi. Buapl ciekTpos
BoaHoBbIe cBOMCTBA YacTHll. BOJIHBI
. bubnmuoreka [JOK
49 ne bpownnsa. KopnyckynspHo-

BOJIHOBOH' AyaJIu3M. CnoHTaHHOE U

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
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BBIHY>KACHHOC U3JTYyUYCHUC

50

OTKpbITHE PaIMOAKTUBHOCTU. OTIBITHI

Pesepdopraa no onpeznenenuto cocraBa

PaAOAKTUBHOI'O U3JTYUCHUS

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

51

CaoricTBa anbda-, 6era-, raMmma-
n3iydyeHus. BiousHue
PaMOAaKTUBHOCTH HA KUBBIC
OpPTraHU3MBI

52

OTKpBITHE TPOTOHA U HEUTPOHA.
N3otomel. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIW OeTa-
pacnan. ['aMma-uziydeHue

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

53

OHeprus CBs3U HyKJIOHOB B si/Ipe.

S nepubie peakuuu. AnepHbId
peakrtop. [IpoGrembl, TepCIEKTUBHI,
9KOJIOTUYECKHUE ACTICKTHI SIICPHOU
SHEPTETUKHU

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

54

DyieMeHTapHbIe YacTullbl. OTKPBITHE
Mo3uTpoHa. MeToabl HaOMIOACHUS U
PErucTpaLyy 3JEMEHTAPHBIX YACTHII.
Kpyraslii cton «@yHaaMmeHTalIbHbIE
B3auMoOaeucTBUA. EAnHCTBO
(bu3nuecKOU KapTUHBI MUpa»

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

55

Bun 3Be3nHoro Heba. Co3Besaus,
SIPKUE 3BE3/Ibl, IUIAHETHI, UX BUJANMOE
nBrokenne. CoaHeyHas cUCTEMa

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounnk sneprun CoJiHIA U 3BE3]T



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

57

3BE3/1bI, ©X OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TTIABHOU
MOCJIeI0BaTeNIbHOCTH. BHyTpeHHee
cTpoeHnue 38€31. CoBpeMeHHbIE
MIPEACTABICHUS O MPOUCXOKICHUU U
sBosonnu CoJTHIIA U 3BE3]T

58

Mneunsiii [Iyre — Hama I'anakTuka.
[Tonoxenue n apmxenue CoyiHLA B
lNamaktuke. ['anmaktuku. YepHsle
JBIPBI B IAPAX TAIAKTUK

59

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

60

Hepemennsie npo0ieMbl acTpOHOMUU

61

KonTtponbHas padota «1eMEeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

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

63

O6o06maromuii ypok. Ponbs 1 Mmecto
(DM3HKH ¥ aCTPOHOMHMH B
COBPEMECHHOU HAyYHON KapTUHE MUPa

64

O6o6maromuit ypok. Posb
¢u3nyeckoit Teopun B GopMHUPOBAHUH
npeacTaBiIeHu o puzndeckoi
KapTUHE MHUpa




Ob6o6maromuit ypok. Mecto
¢u3nvecKoil KapTUHBI MHpa B 001IeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MPEJCTABICHUN O IPUPOJIE
66 PesepBHBIl ypok. MaruutHoe noJe. 1
DNeKTpOMarHuTHasE UHIYKITUS
Peseprubiit ypok. Ontuka. OCHOBBI
67 CHEIHAILHOM Teoprun 1
OTHOCUTEIILHOCTH
Pesepnsrii ypok. KBantoBas ¢usuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpo(u3UKI
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784




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

» Gusuka, 10 kinace/ Msikumies I'.41., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsewenue»

» Gusuka, 11 knacc/ Maxumes I'.J1., byxosues b.b., Yapyrun B.M. non
penakmueit [laphentreBoit H.A., AkiinonepHoe obiectBo «M3aaTenbcTBO
«IIpocBemienue»

Coopnuk 3anay no ¢usuke 10 - 11 xnmacesr, O.N.I'pomiieBa

METOJINYECKHUE MATEPHUAJIBI UIA YUUTEJIA

®dusnka noypounsie pazpadbotku 11 kmacc/l0.A.Cypon

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

https://phys-ege.sdamgia.ru/?redir ysclid=Imrzbbxnj412086992



