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HOACHUTEJIBHAS 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHS Ha YPOBHE CpPEIHEr0 OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUN M TPEOOBAHMM K pe3ysbTaTam
OCBOEHHS OCHOBHOM 00pa3oBaTeNbHOW Mporpammsl, mnpeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yudérom ¢enepaibHOM paboyeil mporpaMMbl BOCHUTAHUS WU
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «Pusnka» B 00pa30BaTENIbHBIX
OpraHu3aIusax Poccuiickon denepauun, peAN3YIOLINX OCHOBHBIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copnepxanue mnporpaMMmbl MO (U3MKE HaIMpaBieHO Ha (opMupoBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbI MHupa oOydarommxcs 10-11 kmaccoB rmipu
oOyuyeHuu ux ¢u3nke Ha 0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JIESITEIHLHOCTHOTO
nonxona. Ilporpamma mo ¢usuke coorBerctByeT TpeboBanusiMm ®I'OC COO k
IUIAHUPYEMBIM JINYHOCTHBIM, MPEAMETHBIM M METANpeIMETHBIM pe3yJibTaTaM
oOy4eHHMsI, a TaKXKe YUYHUTHIBAET HEOOXOJIMMOCTh PpeaJu3alllui MEKIPEIMETHBIX
CBs3€ll (PU3MKM C €CTEeCTBEHHO-HAyYHBIMU Yy4eOHBIMH mpeameramu. B Hel
OTIPEJICIISIIOTCS. OCHOBHBIC ENH M3y4eHUsS (PU3UKU Ha YPOBHE CPEIHEro OOIIero
o0Opa3oBaHus, TUIAHUPYEMbI€ PE3yJbTaThl OCBOCHHS Kypca (PU3MKH: JTUYHOCTHBHIE,
MeTanpeIMeTHbIE, TPeIMETHBIE (Ha 0a30BOM YpOBHE).

[Iporpamma no gu3uke BKIIOYAET:

e IUIAHUpPYEMBIE PE3yJIbTaThl OCBOCHHUS Kypca PU3MKK Ha 6a30BOM YPOBHE, B

TOM YHCJIE TIPEeIMETHBIE PE3yJIbTAThI 110 TOJaM 00yUYECHUS;

e cojepxaHue yueOHoro npeamMera «du3uka» mo rogam oOy4eHHs .

dusrka Kak Hayka o HambOosee OONIMX 3aKOHAX MPUPOJBI, BHICTyHas B
Ka4yecTBE yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHUHN 00 okpyxaromeMm Mupe. LIkonpHBIN Kype GU3UKH — CHCTEMOOOPa3y O
JUTSI €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (HU3UUYECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIECCOB M SBJICHHM, HM3y4aeMbIX XUMHEH, OHOJIOTHEH,
dbu3mdeckoii reorpadueri u acTpoHommeil. Mcmonb3oBaHWE W AKTHBHOE
npUMeHeHne (U3WYECKUX 3HAHUKA  ONpeleNseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHUs] HOBBIX MAaTEpHAIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaaA B (POPMHpPOBAHHE ECTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOy4yarommxcs, B (OPMHUpPOBAHHE YMEHHI MPUMEHSIThH
HAYYHBIA METOJ] IO3HAHUS MIPH BBIIIOJIHEHUH UMHU YUEOHBIX UCCIIEI0OBAaHUI.

B ocHoBy Kkypca ¢Gu3MKK JJ11 YPOBHS CpeIHEro o0Imero oOpa3oBaHUs
MOJIOKEH pAX WAEH, KOTOpPblE MOXXHO paccMaTpuBaTh Kak IPUHLUIBI €ro
MIOCTPOEHHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJAEPKUT MaTepHall U3 BCEX PA3J€iIOB (PU3MKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOM, TaK U1 COBPEMEHHOM (PU3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUM € HEW Marepuan Kypca (U3HKU
o0beUHEH BOKpYr (Qu3nyeckux Teopud. Bexgymum B Kypce sBusercs
(opMUpOBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaT€puH, BEILECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzainus TpeArnojaraeT HCIOIb30BaHHUE
I'YMaHUTApHOTO TOTEHLMaNa (PU3MUYECKOM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
¢u3uku ¢ pa3BuTMEeM OOIIECTBAa, a TaKkKe C  MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti nHanpaenennocmu. Kypc ¢dusukum mnpeamonaraet
3HAKOMCTBO C IIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJOTMYECKUX MPHUIIOKECHHIM
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes sxonocuszayuu peamusyeTcss TOCPEICTBOM BBEICHUS DIIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX JKOJOTHYECKUM TpoOiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PAa3BUTHUEM TEXHHUKH M TEXHOJOTHHM, a Takke OOCYXICHUS
npo0JieM palOHAIBHOTO MPUPOOTIOIB30BaHUS U IKOJIOTMUECKONH O€30MaCHOCTH.

CrepXKHEBBIMHU DJIEMEHTaMH Kypca (U3UKA Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBJSOTCA (u3nueckue Teopuu (hopMHUpOBaHUE MPECTABICHHUN O
CTPYKTYp€ MOCTPOCHUSI PU3NYECKON TeOopUU, poiau (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHIMUIIOB B  COBPEMEHHBIX NPEACTABICHUAX O MPUPOJAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAaHUS ECTECTBEHHO-HAYYHBIX SBJICHUN U
IIPOIIECCOB).

CHCTeMHO-/IeSITeIBHOCTHBIN MOAX0J B Kypce (U3MKU peanu3yeTcs MPexIe
BCEro 3a CU€T OpPraHM3alluu SKCIEPUMEHTAIBHON NEeATeTbHOCTH O0YyYaroniuxcs.
Jlns  Ga3oBoro ypoBHS Kypca (QU3MKM — 3TO HCIOJIB30BAHHE CHCTEMBI
(GPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB H Ja0OpaTOpHBIX padoT,
KOTOpbIE B Iporpamme mo (u3uKe 0ObeIUHEHBbI B OOIIMI CIUCOK YYEHHMUECKHUX
NPaKTHYECKUX paboT. BrijeneHne B yKa3aHHOM IepeyHe JIabopaTOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSL M  OLIEHKH, OCYIIECTBISICTCA  y4YaCTHUKAMMU
00pa30BaTeIbHOrO IMpoLecca MCXOAd U3 OCOOCHHOCTEH IJIaHUPOBAaHUS MU
ocHamieHuss kaOmHera (¢u3uku. Ilpm »ToM oOecrneumBaeTCs OBJIAJICHHUE
OOy4aloUIMMHCS YMEHUSIMU TPOBOJUTH KOCBEHHBIE H3MEPEHHUS, HCCIETOBAHMS
3aBUCUMOCTEH (PU3NYECKUX BEJIIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonbioe BHMMaHWE YIENAETCS PEUIEHUI0 PAcYETHBIX M KayeCTBEHHBIX
3ama4. IIpu 3TOM A pacd€THBIX 3a1a4 NPHOPUTETOM SIBIISIOTCS 3aJadd C SIBHO
3aJ1aHHOM (PU3NYECKON MOJIEIIBIO, TO3BOJISIOIINE IPUMEHATh U3YUEHHbBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaKk M MHTETPUPYS 3HAHUS W3
pa3HbIX pasnesnoB. JJig KaueCTBEHHBIX 3a/a4 MPUOPUTETOM SIBISIOTCS 3aJaHUs HA
OOBSICHEHHE MPOTEKAaHUS (PUINYECKUX SBICHUM W TPOIECCOB B OKPYKAIOLICH
KHU3HU, TpeOyromue BbIOOpa (HU3MUECKOW MOJENU IS CUTyallud TMPAKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.
B coorBerctBum ¢ TpeboBanusmu PI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIEeUeHHI0 Y4eOHOro rmpolecca 0a30BBI ypOBEHb Kypca
(bU3UKH HA YPOBHE CPEIHETO 00IIEero 00pa3oBaHus JOJKEH U3yUaThCs B YCIOBUAX
MPEeIMETHOrO KaOWHeTa (U3MKU WM B YCJIOBHUSX HWHTEIPUPOBAHHOTO KaOMHETa
NPEeIMETOB €CTECTBEHHO-HAYYHOTO IMKia. B kaOuHeTe (U3HWKH JOKHO OBITh
HEeoOXouMoe J1abopaTopHOE OOOpYJOBAaHME ISl BBIMOJHEHUS YyKa3aHHBIX B
nporpamme 1o (GHU3MKe YYSHUYECKHX MPAKTHYECKUX PaboT M IEMOHCTPAIIMOHHOE
o0opyioBaHUE.
JlemoHCTpanimonHoe o0opyaoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIUTIOM MHHHUMAJIbHOW JIOCTATOYHOCTH H OOECIIEUYMBAET TIOCTAHOBKY
NEPEYNCICHHBIX B MporpaMMme M0 (U3NKE KIFOYEBBIX JIEMOHCTpPAIlUN IS
WCCIICJIOBAHUS  HM3y4YaeMBIX SIBICHUH W  MPOIECCOB, OMIHUPUICCKUX |
(GyHIaMEHTATBFHBIX 3aKOHOB, UX TEXHHYECKUX IPUMEHEHUH.
JlaGopatopHoe 00OpyIOBaHUE I YYEHHYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BHI€ TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOOydJammuxcs. TemMaTHyeckue KOMIUIEKTHI
nabopaTopHOTrO 000pYNOBaHUSA MJOJKHBI OBITh TOCTPOCHBI HAa KOMILJIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKe KOMIIBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE ITUPPOBBIX JTab0paTopHil.
OCHOBHBIMH HEJISIMU U3YUCHHS (U3UKH B 001IIEeM 00pa30BaHUU SIBIISTFOTCS
e (opmupoBaHHe uWHTEpeca M CTPEMIICHHSI OOYYaIOIUXCS K HAyYHOMY
U3YYCHHUIO TPUPOJBI, PAa3BUTHUE WX HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM;

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
HCCIIEZIOBATEIBCKOTO OTHOUICHHS K OKPY>KaIOIUM SIBJICHUSIM;

e (OpMUpOBaHHE HAYYHOTO MHUPOBO33PEHUSI KaK pe3yJbTaTa H3yueHUs
OCHOB CTPOCHHsI MaTepuu U QyHIaMEHTAIbHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMEHUN OOBSICHATH SBICHUA C HCIOJIH30BAHUEM

bu3HUeCKUX 3HAHUN W HAYIHBIX JOKA3aTEIbCTB;

e (opmupoBaHHe MpeACTaBICHUN O poiu (U3UKU ISl PA3BUTHS JIPYTUX

€CTECTBEHHBIX HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne 3THX Leneld oOecreynBaeTcs pelIeHHeM CIEeIyIOMMUX 3a7ad B
nporecce U3y4eHus Kypca GU3MKHU Ha YPOBHE CPEAHETO 001Iero o0pa3oBaHus:



e TMpUOOpETEHUE CHUCTEMBI 3HAHUU 00 o01mux bu3nIecKux
3aKOHOMEPHOCTSIX, 3aKOHAX, TEOPUsX, BKJIIOYast MEXaHHUKY,
MOJIEKYJIIPHYIO (PU3UKY, 3JIEKTPOJMHAMUKY, KBAaHTOBYIO (U3UKY H
AIIEMEHTBI aCTPOPU3UKH;

e (opmupoBaHHEe yMEHUH NPUMEHITh TEOPETHUUYECKUE 3HAHUSA IS
oObsiICHEHUS (PUBUYECKUX SBJICHUM B TMPUPOAEC U IS TMPUHSITHUS
IIPAKTUYECKUX PEUICHUN B IIOBCEHEBHOM KU3HU,

e OCBOECHHME CIOCOOOB pEHIeHUs pPa3IMYHbIX 3aJady C SBHO 3aJaHHOM
¢u3znueckol MoOJEeNblo, 3ajay, MNOApPa3yMEBAIOIINX CAMOCTOSTENBHOE
co3gaHue GuU3NUeCKOd MOJEINH, aJIEKBAaTHON yCIIOBUSM 33a/a4H;

e TMOHMMaHUE (U3NYECKUX OCHOB W TIPUHIIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIMSHUS HA OKPY>KAIOILYIO
cpeay;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOIO IJIAHUPOBAHUS U TMPOBEIACHUS
du3MUecKrX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HH(OopMaIuu,
OTIpEeJICIICHHs] TOCTOBEPHOCTHU MOJIYYEHHOI'O pe3yJIbTaTa;

e CO3[IaHWE YCIIOBUU JIJISl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOMU JEATETHHOCTH.

Ha wmsyuenne ¢usuku (0a30BbIi ypOBEHH) HAa YPOBHE CpPEIHETO OOIIEro
obOpazoBanus oTBoauTcs 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIEIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIO).

[Ipennaraemsplii B mporpamMme 1o (¢U3MKE TMepeyeHb JaOOpaTOPHBIX M
NPAKTHYECKUX paboT SBISETCA PEKOMEHIOBAHHBIM, YYMUTENb JellaeT BBIOOD
NpOBEJEHUsT JIa0OpAaTOPHBIX PAOOT W ONBITOB C YUYETOM WHIUBUIYaJIbHBIX
0COOCHHOCTEH 00yYJarOIINXCS.



COIAEPKXAHUE OBYYEHUA
10 KVIACC

Paszpnen 1. ®u3nka 1 MeTOAbl HAYYHOTO TO3HAHMS

®u3nka — Hayka o mpupone. HayuHble METONBI MO3HAHMS OKPYKAIOIIETO
Mupa. Ponp dSKkcrieppuMeHTa W TEOpUM B IPOLIECCE MO3HAHUSA IPUPOJBIL.
DKCHEepUMEHT B (PU3HUKE.

MopenupoBanue (U3MUYECKUX SIBIEHUN M MpoleccoB. HayuyHble rumoresbl.
duznyeckre 3aKOHbI U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (U3HYECKUX 3aKOHOB.
[IpuHIMD COOTBETCTBUS.

Ponb u mecto ¢u3uku B (GOpMHUPOBAHUU COBPEMEHHON HAyUHON KapTHUHBI
MUpa, B IPAKTUYECKOMN AEATEIbHOCTHU JIIOJIEM.

Jlemoncmpayuu

AHanoroBeile U UU(POBBIE H3MEPHUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuyeckoe aBukeHHE. OTHOCUTEIBHOCTh MEXaHUUYECKOTO JBHKEHUS.
Cucrema otcuéra. TpaekTopusi.

ITepemenienre, CKOpOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTh) U
YCKOPEHUE MaTEepUAIbHOM TOYKH, UX TMPOCKIHUH HA OCH CHUCTEMBbI KOOPJMHAT.
CiioxeHue nepeMenieHui U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE IMPSMOJUHEHHOE nBIkKeHue. [ paduku
3aBUCUMOCTH KOOPJMHAT, CKOPOCTH, YCKOPEHMS, MNYyTH W TEpeMEIICHUA
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonmueitHoe  nBwxkeHue. [I[BUKEeHHME  MarepualibHOM  TOYKH 1O
OKPY>KHOCTH C IMMOCTOSSHHOM MO MOJYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopoctsb. [lepron u gacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M IIPAKTUYECKOE NPUMEHEHUE: CHUIAOMETP,
JNBH>KEHUE CHAPSI0OB, LIENTHBIE U PEMEHHBIE NTEpEaaYH.

Jlemoncmpayuu

Moaenb CUCTEMBbI OTCUYETA, WIUIIOCTPALMS KMHEMATHUYECKUX XaPaKTCPHUCTUK
JIBHDKCHUS.

[IpeoGpazoBanne ABMKEHUHN C UCTIOIB30BAHUEM TIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO31yXe U B pa3pe:KEHHOM MPOCTPAHCTBE.

HaGnronenme aBwkeHUs Tena, OpOIIEHHOTO TMOJ YIioM K TOPWU3OHTY U
TOPU30HTAIIBHO.



N3mepenne yckopeHus: CBOOOJHOrO MaieHHUs.

Hanpasienne ckopocTu Ipyu IBUKEHNUHN 110 OKPYKHOCTH.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO NBUKEHHUS C LEJIBIO ONPEAEIECHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOUIEHHS MEXAY MNYTSAMH, NPOWICHHBIMM TEJIOM 32
IIOCJIE0OBATENbHBIE PABHBIE IPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYJIIO.

N3ydeHne nBUKEHUS LIapUKa B BA3KOU KUIAKOCTH.

N3yuenue aBuxeHUs Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

IIpuaiun  otHocurenbHOCTM  'anmmies.  IlepBbii  3axkoH  HeroToHa.
NHepunanbHble CHCTEMBI OTCUYETA.

Macca tena. Cuna. [Ipuninun cynepno3unuuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuanbHoi Touku. TpeTtuil 3akoH HproTOHA 111 MaTepuaIbHbIX TOYEK.

3akoH BcemupHOro Ttirorenus. Cuma Tsbkectu. IlepBas kocMuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenust (mokosi, CKoiakkeHusi, kauenus). Cuna tpenus. Cyxoe
tpenue. Cuiia TpeHUs! CKOJIbKEHUS U cujia TpeHus nokosi. KoaddunueHnt tpenus.
Cuita conpoTUBIIEHUS NPU IBHXKEHUU TeJa B KUIKOCTU WUJIU ra3e.

[TocTynarenpHOE U BpamaTeabHOE JBUKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuiabl OTHOCUTENIBHO OcCH BpauleHus. llnedo cuibl. YcioBus
paBHOBECHS TBEPJOTO TENA.

TexHuueckne yCTpOMCTBA M IPAKTUYECKOE IPUMEHECHUE: NOALIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE Macc B3aUMOJCHCTBYIOIIMX TEI.

Bropoii 3akoH HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCHMOCTb CUJIBI YIIPYTOCTH OT JedhOopMaLnu.

HesecomocTts. Bec Tena npu yCKOpEeHHOM MOABEME U TIAJICHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buapl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus Opycka 1Mo HaKJIOHHOM MIOCKOCTH.



UccnenoBanre 3aBUCMMOCTH CWJI YNPYTOCTH, BO3HHUKAIOIIMX B MPYXKUHE U
pPE3UHOBOM 00pas3iie, OT ux AedopMalui.

HccnenoBanue ycioBuii pPaBHOBECHS TBEPAOrO TENA, HMEIOIIETO OCh
BpallEHUS.

Tema 3. 3aKoHbl cOXpaHeHUA 8 MEXAHUKE

NmMnynbe MatepuanbHOM TOYKM (Teja), CHUCTEMbl MaTepUaIbHBIX TOYEK.
NMnynbe cuiabl U W3MEHEHHE HMIIyJibca Tella. 3aKOH COXpPaHEHMs] HMITYJbCa.
PeakTuBHOE nBUXKEHUE.

Pabota cunbl. MOIIIHOCTE CHJIBI.

Kunernueckass sHeprusi marepuaqbHOM TOYKkH. Teopema 00 H3MEHEHHUH
KUHETHYECKON YHEPTHH.

[ToTenuuanbpHas DHEPTHUS. [ToTennuanbHas SHEPrus yIpyro
nehopMupoBaHHONW  TpYKuHBL.  [loTeHIManbHass dSHeprusi Tena  BOJIU3HU
NOBEPXHOCTH 3E€MJIU.

[ToTeHnnanbHple W HEMOTCHIMATBHBIC  CHJIBI. CBsi3b  paboThI
HETMOTEHIIUAIbHBIX CHUJ C M3MCHEHHEM MEXaHWYeCKOW HSHEPTruu CHUCTEMBI TeJl.
3aK0H COXpaHCHHS MEXaHUYECKOU SHEPTHUHU.

Yrpyrue v Heynpyrue CTOJIKHOBEHHUS.

TexHuyeckne ycTpoucTBa M MPAKTUYECKOE MPUMEHEHHE: BOAOMET, KOMED,
NPYKUHHBIA MHCTOJIET, IBUKEHHUE PAKET.

Ilemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo MOTEHNIMAIBLHON YHEPTUHA B KHHETHYECKYIO U 0OpaTHO.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yuyenue abCOMIOTHO HEYNPYroro ynaapa ¢ MOMOIIBIO JIBYX OIWHAKOBBIX
HUTSHBIX MasTHHKOB.

HccnenoBanue cBsi3u paOOTHl CHIIBI C U3MEHEHHEM MEXaHWYECKON SHEPruu
TeJa Ha IPUMEPE PACTAKEHUS PE3UHOBOTO KIyTa.

Pa3nen 3. MosekyisipHasi pu3NKa U TEPMOAUHAMHMKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKON TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysusa. Xapaktep ABUKCHUS WU
B3aUMO/JICMCTBUSI YacCTHUI[ BeniecTBa. MOJEIN CTPOCHUS Ta30B, XKUJIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX MoJiesiei. Macca u
pasmepsl Mosiekyil. KonndectBo BemectBa. [loctosHHass ABorapo.

TennoBoe paBHoBecue. Temmeparypa u e€ uamepenue. lllkana temneparyp
Llenbcus.



Mopgens upeanbHoro ra3a. (OCHOBHOE  ypaBHEHHE  MOJEKYJISAPHO-
KMHETUYECKOW TEOpUU HJACaNIbHOrO rasza. AOCONIIOTHash TeMmmepaTypa Kak mepa
CpeHEeW KWHETHMYECKOW SHEPruM TEIUIOBOTO ABWKEHUS dYactull rasza. [llkana
temrieparyp KenbBuHa. ['a3oBeie 3akoHbl. YpaBHeHue MeHneneeBa—KianeipoHna.
3akoH [lanbroHa. M30mponeccsl B UI€aTbHOM Ta3e C MOCTOSHHBIM KOJWYECTBOM
BelecTBa. ['paduueckoe mpencraBieHUE H30MPOILIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIONIME JHUCKPETHOE CTPOCHHUE BeliecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COCIMHEHUM.

OnpiTel 0 TUDPYy3UN )KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita lTepHa.

OnbITHI, JIOKA3bIBAIOIIIE CYIIECTBOBAHUE MEKMOJICKYJISIPHOTO
B3aUMOJICHCTBHUS.

Mojenb, WILTIOCTPUPYIOIIAs PUPOAY JABICHUS ra3a Ha CTEHKHU COCYya.

OnpIThl, WUIIOCTPUPYIOIIUE YPAaBHEHUE COCTOSIHUSA MJICAIBHOIO Tasa,
U30IPOIIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHAaTe Ha OCHOBE M3MEPEHUU
00BEMa KOMHATBI, IaBJICHUS U TEMIIepaTyphl BO3AyXa B HEH.

HccnenoBanne 3aBUCUMOCTU MEXKAY MapaMeTpaMu COCTOSIHUS pa3peKEHHOTO
rasa.

Tema 2. Ocrogbt mepmoOuHamMuKu

TepmoauHamuueckass cucrema. BHYTpEeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U crioco0bl e€ n3meHeHus. KonmnyecTBo TermnoTel u pabora. BuyTpenuss
JHEprus  OJHOATOMHOTO  HMACabHOrO  ra3za.  Buasl  Temionepenauw:
TEIUIONPOBOIHOCTb, KOHBEKIIUS, U3JIyUYCHHUE. Y A€IbHAsI TEINIOEMKOCTh BELIECTBA.
KosmmuecTBO TEIIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 006 aamabatHom miporecce. IlepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne TepBOro 3akoHa TEPMOJWHAMUKH K H3o0mporeccaMm. [ 'padudeckas
UHTEpIpeTanus padoThl rasa.

BTtopoii 3akoH Tepmonunamuk. HeoOpatumMocTs NpolieccoB B MPUPO/IE.

TerutoBele  MammHbl.  [IpUHOMIIBIL  OEWCTBUMA — TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBHIX MamuHax. KoadpduuueHt mosie3Horo
nenrcTBus TerioBo MamwuHbl. [ukn KapHo u ero koapuIMEHT MOJIE3HOTO
JNEeNUCTBHS. DKOJIOTMYECKUE MPOOIEMBbI TETIOIHEPTETUKH.



TexHuueckue yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHus, ObITOBOM XOJIO0MIBHUK, KOHIUIIUOHED.

Jlemoncmpayuu

N3meneHne BHYyTpeHHEW JHEpPruM Tejia MPU COBEPIICHUH PaOOTHI: BBUIET
npoOKku W3 OYTBUIKM TOJ JACHCTBUEM CXKAaTOro BO3JlyXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUECOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Tejla MpH TeIuIonepeaye.

OnpiIT 1Mo ananabaTHOMY pACHIMPEHHUIO BO3ayXa (OMBIT C BO3IYIIHBIM
OTHHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENsE BHYTPEHHETO CTOPaHUsl, PEaKTUBHOTO
JIBUTATEIS.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamnuie cocmosanusn eeuwjecmea. DPazoevie nepexoonl

[TapooOpaszoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAsl BJIAXXHOCTh BO3Ayxa. HacklmeHHbld map. YaenbHas TEIioTa
napooOpa3zoBaHus. 3aBUCUMOCTh TEMIIEPATyPbl KUTICHUS OT JaBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tesna. AHU30TPOIUS CBOWCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuanbl. llnaBinenue wu
KpUCTaIIU3anus. Y nenpHas Tersiora miasineHus. Cyonumanms.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuyeckne ycCTpoWCTBA M MPAKTUYECKOE IPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTHH MOJIYUYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPHUAIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiicTBa HACHILIEHHBIX TAPOB.

Kunenuve npu noHWKEHHOM [1aBJICHUU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGnronenue HarpeBaHus U MaBiIeHUS KPUCTAUIMYECKOTO BEIECTBA.

JleMOHCTpauys KpUCTaIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3yXa.

Pa3nen 4. JDiekTpoguHAMHUKA
Tema 1. dnekmpocmamuka
OnekTpu3auus Ted. OJEeKTpUYecKuid 3apsan. J(Ba BHIa 3IIEKTPUYECKUX
3apsiioB. [IpOBOJHUKHM, AUANEKTPUKU U TOJYNPOBOAHUKHU. 3aKOH COXpPAHEHUS
ANEKTPUUYECKOTO 3apsiia.
BzaumopeiictBue 3apsaoB. 3akoH Kynona. TodedHbli 37EKTPUUECKUIN 3apsl.
Onektpuueckoe rmone. Hanpsok€HHOCTh  3iekTpuyeckoro moss.  [IpuHumn



CYIEPHO3ULUUN DIIEKTPUYECKUX TOJIeU. JIMHUM HANPSKEHHOCTH DIIEKTPUYECKOIO
TIOJISL.

Pabora cun  anekrpocratudeckoro  moiss.  [lotennuman.  Pa3HocThb
NOTeHIUANoB. [IpOBONHMKM W JOUIIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJE.
JlnanekTpuyeckas MpOHUIIAEMOCTb.

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

TexHUUeCKHe YCTPOWCTBA M NPAKTUYECKOE IIPUMEHEHHE: DIIEKTPOCKOIL,
ANEKTPOMETpP, DBJEKTPOCTATUYECKAss 3alluTa, 3a3eMJICHHUE BIIEKTPOIPHUOOPOB,
KOHJICHCATOP, KONMMPOBAIbHBIN annapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3auMopelicTBre HaRNEKTPU30BAHHBIX TET.

DIEKTPUYECKOE T0JIE 3aPSIKEHHBIX TEJL.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DneKTpocTaTuyecKas 3aluTa.

JIMPEKTPUKH B 3JIEKTPOCTATUUECKOM TOJIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOIO KOHJAEHCaTopa OT IUIOLIAau
IJIACTUH, PACCTOSIHUS MEK1y HUMH U JUDJIEKTPUYECKON TPOHUIIAEMOCTH.

DHeprus 3apsiKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

N3mepenue 3neKTpoEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 3nexkmpuueckuil mox. Toku 6 paznuunwix cpedax

DNEeKTpUYECKUd TOK. YCIOBUS CYLIECTBOBAHUSA BJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixenne. 3akon OMa i1 yyacTKa 1eTu.

DIEKTPUYECKOE COMPOTUBJIIEHUE. YIEIbHOE CONPOTHUBICHUE BEIIECTBA.
IlocnenoBaTenpHOE, NapaJLIEIbHOE, CMEIIAHHOE COEJMHEHNE POBOJHUKOB.

PaGora oamektpuueckoro Toka. 3akoH JDxoyns—Jlenma. MomHOCT
AJIEKTPUYECKOTO TOKA.

DNEKTPOJABWKYIAA CHJIAa U BHYTPEHHEE COMPOTHBIEHUE HCTOYHUKA TOKA.
3akoH OMa 1115 MOJTHOM (3aMKHYTOM) 3ieKkTpruyecko nenu. KopoTkoe 3aMbIKaHuE.

DONEeKTpOHHAsT ~ MPOBOAMMOCTh  TBEPABIX  METAIOB.  3aBHCUMOCTH
CONPOTHUBIICHUSI METAIJIOB OT TeMnepaTypbl. CBEpXIpOBOJUMOCTb.

DNeKTpUUecKuil TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[TonynpoBogHUKWY. CoOcTBeHHas 151 IIPUMECHAas MIPOBOJUMOCTD
noynpoBoAHUKOB. CBolicTBa p—N-niepexona. [lomynpoBoiHUKOBBIE TPUOOPHI.

DONEeKTpUYeCKUid TOK B  pacTBOpaX M  paciiiaBax  3JIEKTPOJUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALUSA. DIEKTPOIIN3.



DJIEKTpUUYECKUI TOK B Ta3zax. (CaMOCTOSATENbHBIM M HECAMOCTOSATEIbHBIN
paspsan. Monuus. [LInazma.

TexHuyeckue yCTpOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: aMIepMeTp,
BOJIBTMETP, PEOCTAaT, HWCTOYHUKH TOKa, DIEKTPOHATrpEBATENbHBIE MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN JTHO]I,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOJTYITPOBOAHUKOBBIN TUO]], TAJIbBAaHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COINPOTHUBICHUS LWJIWHIPUUYECKUX TMPOBOJHUKOB OT JIMHBI,
IUIOIA/IM TOMEPEYHOI0 CEYEHUS U MaTepHalia.

CwMmeliaHHOe COeIMHEHHE MMPOBOIHUKOB.

[IpssMmoe wu3MepeHue SIAEKTpOoABWKYyIIeH cuibl. KopoTkoe 3ambIkaHue
rajbBaHUYECKOTO AJIEMEHTA U OIlEeHKa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTH COTPOTUBIICHHS] METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U MPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3ydeHne cMenmaHHOro COEIUHEHUS PE3UCTOPOB.

N3mepenue 30eKTpOABMXKYILIEH CHIIbI UCTOYHHKA TOKAa U €r0 BHYTPEHHETO
CONPOTHUBIICHHUS.

Hab6nronenue snekrpoinusa.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsS B 10 Ki1acce OCyIIECTBISIETCS C
y4ETOM COJEPKATEIbHBIX MEXIPEIMETHBIX CBS3€H C KypcaMH MaTEMaTHKW,
OMOJIOTMH, XUMUH, Teorpadu U TEXHOJIOTHUH.

Medsicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
MO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumores3a, (u3MYecKass BEIUYMHA, 3aKOH,
Teopusi, HAOIIOJEHUE, SKCIIEPUMEHT, MOAECIMPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuka: penieHue CHCTEMbl YpPAaBHEHMH, JHHEWHas QyHKIUS,
napabona, runepOona, ux rpadUKu U CBOMCTBA, TPUTOHOMETPHUECKHE (DYHKIIHH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOCKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonocusn: mexannyeckoe NBWKEHUE B JKHBOW mpupojae, nuddysus, ocmoc,
TEMJI000MEH YUBBIX OPTaHU3MOB (BHUJIbI TEIIONEPENAUYH, TEILUIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: IUCKPETHOE CTPOCHUE BEILIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX Tel, >KUAKOCTEH U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJUIOB, JJIEKTPOJUTHYECKAs IHCCOLHAALINS,
rajbBaHUKa.

l'eoepacghus: BNaXXHOCTh BO3]lyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpPEHHs] B TEXHUKE, IMOJAIIMIIHUKU, HCIOJIb30BAHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET M JApPYIrHe), JIBUTATENb BHYTPEHHETO
cropaHusi, naposasi TypOrHa, OBITOBOM XOJOJIUIBbHUK, KOHIULUOHEDP, TEXHOJIOTHH
IIOJIyYEHNsT COBPEMEHHBIX MAaTEpUAIOB, B TOM YHCIE HAHOMATEepUaJOB, U
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3allUTa, 3a3€MJIEHUE 3JIEKTPONPUOOpPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, 3JIEKTPOHArPEBATEIbHbIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pasznen 4. JinekrpoauHaMHuKa

Tema 3. Mazcnummnoe none. I1eKmpomMacHUmMHAA UHOYKYUA

[ToctosiHHbIE ~ MarHuThl.  B3auMoAEHCTBHME  TMOCTOSHHBIX  MArHUTOB.
MarautHoe mone. Bekrop MarHuTHOM uHaykuuu. IlpuHuun cynepno3uiuu
MAarHuTHBIX MMOJIeH. JIMHMM MarHUTHOW WHAYKUMU. KapThHa JNWHUM MarHUTHOU
WHIYKUIWHU TO0JIS1 TOCTOSTHHBIX MarHUTOB.

MarHutHoe TI0JI€ TPOBOAHMKA C TOKOM. KapTuHa JMHUN WHAYKUWA
MAarHUTHOTO TMOJIsl JJIMHHOTO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHMKA, KaTylIKU ¢ TOKOM. OnbIT DpcTtena. BzanmoaelictBie MpoOBOAHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalIpaBJICHHUE.

Cuna Jlopenua, e€ MOy/Ib U HampaBlieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJJHOPOJIHOM MarHuTHoM mosie. PaGora cuitbl Jlopenia.

SlBneHue BIIEKTPOMAarHUTHOM HWHAYKIUH. [IOTOK BeEkTOpa MarHUTHOM
UHIAYKUAW. OJEKTPOABMKYIIAs CHJIa HWHAYKUUU. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykuuu Gapanes.

BuxpeBoe nsnekTpuyeckoe mojie. IDJIEKTPOABMKYIIAS CHJIA WHIAYKLIHH B
MIPOBOJHHUKE, IBHKYIIEMCS ITOCTYIIATEIbHO B OJJTHOPOAHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHnykTuBHOCTh.  SIBIEHHME CAaMOMHAYKLIMH. OJEKTPOABMXKYIIAs  CHIIA
CaMOMHIYKIIWH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHnueckne YCTpPOWCTBA M MPAKTUYECKOE MPUMEHEHHUE: THOCTOSIHHbBIE
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.



Jlemoncmpayuu

OmneIiT Opcrena.

OTKIJIOHEHHE JIEKTPOHHOTO ITyYKa MarHUTHBIM I1OJIEM.

JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX NPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 3IEKTPOMAarHUTHOM WHIYKIIMH.

ITpasuno Jlenua.

3aBUCHMOCTD DJIEKTPOABIKYLIEH CHUJIbI UHAYKUUUA OT CKOPOCTH MU3MEHEHUS
MAarHUTHOTO MOTOKA.

SIBneHne caMOMHIYKIUY.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3ydeHre MarHuTHOTO MOJIsl KATYLIKH C TOKOM.

HccnenoBanue 1eiicTBUS MOCTOSHHOIO MarHuTa Ha PaMKy ¢ TOKOM.

HccnenoBanue sBIEHUS 3JIEKTPOMArHUTHON UHAYKIUU.

Paspnen S. KosieOanus 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazZHUMHbLE KOJICOAHUA

Konebarenbnass  cuctema.  CBOOOJHBIE  MEXaHHWYECKHe  KoyeOaHMs.
Napmonnyeckue konebanus. [lepuon, yacrora, amruiutyaa u (aza xoiieOaHUH.
[IpyxuHHBIN MasgTHUK. MaTeMaTHU4EeCKUH MASTHUK. YPaBHEHHE TAPMOHHYECKUX
kosieOanuii. [IpeBpalenre sHeprun nMpu rapMOHUYECKUX KOIeOaHUsX.

Konebarenbubiii koHTyp. CBOOOIHBIE AJIEKTPOMAarHUTHBIE KOJeOaHUS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJOTUS MEXKIYy MEXaHUYECKUMH H
ANEKTpOMarHuTHeIMU KoJebanusimu. dopmyna Tomcona. 3akoH coxpaHEeHUS
SHEPTUU B UJCATHHOM KOJIeOATEIIbHOM KOHTYPE.

[IpencraBienue o 3aTyxaronux Kojie0aHUAX. BbIHYKIIEHHbIE MEXaHUYECKHE
KoseOanus. Pezonanc. BeIHYKI€HHBIEC 2JIEKTPOMATrHUTHBIE KOJIEOAHUS.

[lepemennbiii  TOK. CHUHYCOMIANbHBIA TEPEMEHHBIH TOK. MOIIHOCTD
MIEPEMEHHOT0 TOKAa. AMIUIMTYJIHOE€ W JCHCTBYIOIIEE 3HAYEHUE CHJIbI TOKa M
HaIPSKEHUS.

Tpancopmarop. [IpousBoacTBo, mepemaada U MOTPEOIICHUE IIEKTPHUECKON
SHEPIruM. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JeKTpodHepruu. Kynbrypa
HCMOJIB30BAHUS JJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HU.

TexHHuecKkne yCTpPOMCTBA M MPAKTHYECKOE IPUMEHEHHE: BJIECKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHHUM JIEKTPONepe1ay.

Jlemoncmpayuu

UccnenoBanne napaMeTpoB KoJjieOaTeIbHONM CHCTEMBI (MPYXUHHBIA WIH
MaTeMaTU4eCKUM MasiTHUK).



HaOnronenue 3atyxatonux KoiaeoaHu.

HccnenoBanue cBOWCTB BbIHYKICHHBIX KOJIEOAHUN.

Habnronenue pezonanca.

CB0OOIHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

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

Pe3onanc mnpu mocieoBaTEIbHOM COEIMHEHUHU PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUM 3JeKTpOonepeIadHn.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

HccnenoBanue 3aBUCUMOCTU MEpPUOA MalbIX KoleOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH U Macchl rpy3a.

HccnenoBanne mMepeMEHHOT0 TOKa B LENM W3  TOCJIEA0BATEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNIHbBLE 80JIHbL

MexaHudeckue BOJHBI, yciioBus pacnpoctpanenus. Ilepuon. Ckopoctb
pacnpocTpaHeHusi W JJMHa BOJIHBL. [lomepeyHble W TPOJOJIbHBIE BOJIHBI.
WNuTtepdepenius u nupaxkius MeXxaHU4eCKUX BOJIH.

3Byk. CkopocTb 3ByKa. [ pomkocTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

DNEeKTPOMATrHUTHBIE BOJIHBL. Y CJIOBHUSl M3JyYEHUS SJIEKTPOMATrHUTHBIX BOJIH.
B3aumnas opuentanus BexkropoB E, B, V B anexktpomarautHoil BosnHe. CBoiicTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpEIOMIICHUE, MOJspU3anus, AUPpaKius,
uHTepdepennns. CKOpOCTh ANMEKTPOMArHUTHBIX BOJIH.

[IIkana 37€KTPOMarHUTHBIX BOJIH. [[puMEHEHHE 3JE€KTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHUMIIBI paguOCBA3U U TeNEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYIKAIOLIEH CPEbI.

TexHuyeckne yCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: MY3bIKaJIbHbIC
WHCTPYMEHTHI, YJIbTPAa3ByKOBas JIUAarHoCTHMKa B TEXHHKE M MEIWLMHE, pajaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHA, TeaedoH, CBYU-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpOCTpaHEHUE MONEPEYHBIX U MPOIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

Habmtonenue oTpaskeHus ¥ MPETOMICHUS MEXaHUYECKHUX BOJIH.

Habmonenue natreppepeHunu u 1udpakiny MEXaHUYeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmtonenue cBA3M T'POMKOCTH 3ByKa M BBICOTHI TOHA C aMIUIMTYAOW U
4acTOTOU KOJIeOaHMIA.



HccnenoBanue CBOWCTB AIEKTPOMAarHUTHBIX BOJIH: OTpaKeHUe,
IpesioMJIeHUEe, NoAspu3anus, Iudpakuus, UHTEPPEPEHIIHS.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsMonuHEWHOE pacnpoCTpaHEHUE CBETA B
ogHOpoaHOU cpexne. JIyu cBera. ToueyHbId UCTOYHUK CBETA.

OTtpaxkeHue cBeta. 3aKOHBI oTpaxeHus cBeta. [locTtpoeHue nzolOpaxkeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIIEHUS cBeTa. AOCONIOTHBIA TTOKa3aTesb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. IIpenenbHsblii yroa mOJIHOTO
BHYTPEHHETO OTPAXKECHUA.

Hucnepcust ceeta. ClnoxHbI cocTaB Oenoro ceera. L{Ber.

CobOuparome W pacceuBaroniye JuH3bl. ToHkas mauH3a. DokycHoe
paccTosiHUEe W ONTHUYECKas Cujla TOHKOW JMH3BL. [locTpoeHue u300pakeHHil B
coOuparonmx 1 paccenBarouux jguH3zax. Gopmyna TOHKOW JHH3BL. YBEIUYEHHE,
JaBAEMOE JIMH30M.

[Ipenesnbl MPUMEHUMOCTH T€OMETPUUECKON ONTHUKH.

BomnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
YcnoBuss HaOMOIECHUS MaKCUMyMOB W MHHUMYMOB B HHTEp(PEpPEHIIMOHHON
KapTUHE OT JABYX CUH(]A3HBIX KOTEPEHTHBIX UCTOYHUKOB.

Hudpakuus cBeta. JudpakiumoHHas peméTka. YciaoBHe HaOIIOICHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpuzanus ceera.

TexHuyeckne yCTpoWCTBA M NPAKTHUECKOE IPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
OMTHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE paACIpOCTPAHEHUE, OTPAKEHHE M MPEIOMIIEHUE CBETA.
OnTudeckue mpuOopBHI.

[TonHoe BHyTpeHHEE OTpakeHue. Moenb CBETOBOAA.

HccnenoBanne cBOWCTB M300paKeHUH B JIMH3AX.

Mojaenn MUKpPOCKOTA, TEIECKOTA.

Habmronenune natepdepeHnm cBeTa.

Ha6nronenune nudpaxuu ceera.

Habmronenune nucnepcuu cBera.

[Tonydyenue cnekrpa ¢ TOMOLIBIO TPU3MBI.

[Tommydyenue cexTpa ¢ MOMOIIBI0 AUPPAKITHOHHON PEIIETKH.

Ha6nronenune nonsipuzanuu cBeTa.

Vuenuueckuii sxkcnepumenm, nabopamophvie pabomwi



N3mepenue nmokasaresns NpeaoMIIEHUS CTEKIIA.
HccnenoBanue cBOWCTB M300pakKeHU B JIMH3AX.
Habnronenue nucnepcuu cBera.

Pa3pnesn 6. OcHOBBI CIeMAILHON TEOPUH OTHOCUTEJIBHOCTH
['paHnupl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXAHUKHU. [ToctynaTel
CIIEHUAIBHOW TEOPUM OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOXYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLIMI OTHOCUTEJIBHOCTH DWHILITEWHA.
OTHOCUTENBHOCTh OJTHOBPEMEHHOCTHU. 3aMENJICHHE BPEMEHU M COKPAILCHHE
JUTVHBI.
DOHeprus U UMITYJIbC PEISATUBUCTCKON YACTHIIBI.

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

Pazgen 7. KBantoBas pusuka
Tema 1. dnemenmol KGAHM OGO ONMUKU
®doronsl. Popmyna [Tnanka cBs3u SHEpruH GOTOHA C €T0 YaCTOTOW. DHEPTHS
¥ UMITYJIbC (DOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akOHBI
doToaddexra. YpaBHenue DiHmTerHa s Pororddekra. «KpacHas rpaHuiia

doTorddexra.

JlaBnenue ceeta. Onbitel I1. H. JleGenena.

XUMHYECKOE JICVCTBUE CBETA.

Texnuueckre ycTpoiicTBA M MPAKTHUYECKOE TMpPUMEHEHHEe: (OTOAIEMEHT,
dboTomaTunK, coiHeuHas 6arapesi, CBETOIHO/I.

Jlemoncmpayuu

®dotor(deKT Ha YCTAaHOBKE ¢ IIMHKOBOM IIJIACTUHOM.

Hccnenoranue 3akoHOB BHeHEro ¢hoTo3ddexra.

CBeToauon.

Conneunas Oartapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccessHUIO o -4acTHII.
[Inanetapnas Mmogmenbp aroma. lloctynmater bopa. M3nyuenume u mnormiomeHue
(GOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS DSHEPTHHM Ha Jpyroi. Bumisl
cnekTpoB. CHEKTp ypOBHEN SHEPIUU aToMa BOJOPOA.

Bonnossie cBoiicTBa yactul. Bosusl ne bpoitis. KoprnyckynsipHO-BOITHOBOM
Ty aJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUCHHE.

TexHHuecKkne YCTpOWCTBA M NPAKTHYECKOE NPUMEHEHUE: CHEKTPAIbHBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.



Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Onpenenenue JIMHBI BOJIHBI Ja3epa.

HaGnronenue nuHeHyaThIX CIEKTPOB U3TYUEHHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HaOnronenue nuHeiyaToro cnekrpa.

Tema 3. Amommnoe aopo

OKCIIEpUMEHTBI, JOKa3bIBAIOIIME CIOKHOCTh CTpOeHHs sapa. OTKpeITHE
paanoakTuBHOCTH.  OmbiTel  Pesdepdopna mo  ompeneneHuto  cocTaBa
paanoakTuBHOro u3nydenus. CoiictBa anbda-, Oera-, ramma-u3ayyeHus.
Brnusinne pagnoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OtkpeiTHEe TpoTOHAa M HeuTpoHa. Hykimonnas moxens siapa ['eitzenGepra—
NBanenko. 3apsa sapa. MaccoBoe unciio sapa. M30Tonsl.

Anbda-pacnan. DIEKTPOHHBIA UM TMO3UTPOHHBIM Oerta-pacman. ['amma-
U3NydeHue. 3aKOH PaJuOaKTUBHOIO pacnaja.

DHeprusi CBsI3M HYKJIOHOB B siipe. S nepHbie cuibl. JledexT maccsl sapa.

SnepHble peakunu. Jlenenue u cUHTE3 A1€P.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpobiieMbl W TEPCHIEKTHBEI
AIEPHON SHEPreTUKUA. DKOJIOTHUECKUE ACIIEKThI SIAEPHON SHEPTEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

Mertonbl HAOJIIOIEHNS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaMeHTaIbHble B3auMoeHCcTBUA. EAMHCTBO pu3nyeckoit KapTUHBI MUpA.

TexHuyeckne yCTpoHCTBa M MPAKTUYECKOE MPUMEHEHHE: JO3UMETp, KaMepa
Bunbcona, siaepHbIil peakTop, aroMHas 6oMoa.

Jlemoncmpayuu

CUY€TunK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHvie pabomoi

HccnenoBanne TpekoB 4acTHIL (110 TOTOBBIM (oTOrpadusim).

Pa3zen 8. JiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Dtanbl pa3BUTHUS acTpoHOMUU. [IpuKkiiagHOE U MUPOBO33pEHUECKOE 3HAUCHUE
aACTPOHOMUH.

Bun 3Bé3mHoro Heba. Co3Besnusi, sipKue 3BE3JbI, TUIAHETHI, UX BHUIMMOE
JIBHOKCHHE.

CoJiHEuHAas cucTeMa.

Connne. ComHeuHass akTUBHOCTh. McTounuk sHeprum ConHIIA W 3BE3M.
3BE31bI, X OCHOBHBIC XapAaKTEPUCTHUKH. JlMarpamMma «CHEKTPAJIbHBIM KIacC —
CBETHUMOCTB». 3BE3/bl TJIABHOM MOCIEAOBATCIBHOCTH. 3aBHCHMOCTb «Macca —
CBETUMOCTB» ISl 3BE3]] TJIaBHOM IOCIEeNOBAaTEIbHOCTH. BHyTpeHHEEe CTpoeHHE



3B€31. COBpEMEHHBIE NPEICTABICHNUS O MPOUCX0XKACHUU U dBoMonnu CoyiHIA U
3BE3/. DTambl )KU3HU 3BE3I.

Mnuneunsiii Ilyte — Hama I'anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunsl ranaktuk. Paguoranaktukyu u xkBaszapsl. YEpHbIE ABIPHL B sApax
rajgakTHK.

Bcenennas. Pacmiupenne Beenennoit. 3akon Xa06sa. Pazberanue rajgakTuk.
Teopus bonbiioro B3peiBa. PeaukroBoe u3inydeHue.

Macmtabnas ctpykrypa Beenennoit. Meraranaktuka.

Hepeménnrie nmpobieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGnronenuss HeBOOpYKEHHBIM TJ1a30M C HCIIOJIB30BAHUEM KOMITbIOTEPHBIX
NPUJIOXKEHUH I ONpe/iesieHus MOJIOKEHUsI HeOECHBIX 00ObEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHbIE cO3Be311si CEeBEpHOrO MOMYIIAPUS U SIPKUE 3BE3/IBIL.

Habmronenus B Teneckon JlyHsl, mianet, Mieunoro IlyTu.

O6o0maromee NOBTOPEeHNE

Ponsr ¢u3ukm W acTpOHOMHUHM B DKOHOMHUYECKOM, TEXHOJOTUUYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHHOCTH YeNOBEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUH B COBPEMEHHOM HAy4YHOU KapTUHE MHUPA, POJib (YU3NYECKOU TCOPUH
B (GOpMHUpPOBAaHUM TPEJACTAaBICHUNA O (U3MYECKOM KapTUHE MHUPA, MECTO
¢usznueckoi KapTUHBI MHpa B OOIIEM sy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
IIPEACTABICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHsa B 11 Kilacce ocymiecTBIsIETCS C
Y4ETOM COJAEPKATEIBHBIX MEXIIPEIMETHBIX CBSI3€d C KypcaMH MAaT€MaTHKHU,
OMOJIOTMH, XUMHUH, Teorpad)uu U TEXHOJIOTHUH.

Mesicnpeomemnvle noHamus, CBSI3aHHBIE C M3YYEHHEM METOJOB HAay4YHOIO
NO3HAHUS: SIBJICHUE, HAy4HbIH (akT, rumoresza, (u3MUecKass BEIUYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: pelieHUE CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUYECKUE
(GYHKIIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIE DJEMEHTApHBIX (YHKIMI, TpPU3HAKA TOJ00MS TPEYroJbHUKOB,
OTIpeJIeIICHHE TUIONIAIN TIIOCKUX PUryp u 0o0bhEMa Tel.

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

Xumus: CTpOEHHUE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasl CTPYKTypa TBEPABIX
T€JA, MEXaHU3Mbl OOpa30BaHUs KPUCTAIUIMYECKOW PEIIETKH, CHEKTpaJbHbIN
aHaJn3.



l'eocpaghus:  marHuTHBIE TIOMIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
(doTochEMKA 3eMHOI MOBEPXHOCTH, MPEACKA3aHUE 3EMIIETPSICEHUIA.

Texnonocusa: JMHUMA DJIEKTPOIIEpenad, TIEHEpPATop IEPEMEHHOIO TOKa,
ANEKTPOABUTATENb, WHAYKIMOHHAS II€Yb, pajap, pPaavONPUEMHHUK, TEIEBU30P,
anTeHHa, TeiedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHSA INIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJIHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpenmera «®Pusmka» Ha YpPOBHE CpEIHEr0 OOIIEro
oOpazoBanus (6a30BbI YPOBEHB) NOKHO OOECIEUUTh JOCTH)KEHUE CIIEAYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX M MPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JIMYHOCTHBIC PE3ybTAThl OCBOCHUSI yueOHOro npeameTa « Du3ukay J0JKHbI
OTpa)kaTb TOTOBHOCTh U CIIOCOOHOCTh OOYYArOIIUXCS PYKOBOJICTBOBATHCS
chopMUpPOBAaHHOW BHYTPEHHEW TMO3UIMEH JUYHOCTH, CUCTEMOW I[EHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHMX  YyOEXICHUH, COOTBETCTBYIOIIUX
TPaAUIIMOHHBIM IIEHHOCTSIM POCCHUUCKOTO OOIIECTBa, paclIupeHUe >KU3HEHHOTO
ONbITa M OMbITA JICATEIBHOCTH B MPOIIECCE pealv3allii OCHOBHBIX HaIpaBJICHUM
BOCIHUTATEILHOU €SATEIBHOCTH, B TOM YHCJIE B YACTH:

1) rpa’KaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTD TPAXKAAHCKOM MO3UIIMM 00YUaIOIIEeTOCs KaK aKTUBHOTO U
OTBETCTBEHHOT'O YWJICHA POCCUUCKOTO OOIIECTRA;

OPUHITHE  TPAJAMIIMOHHBIX  OOIIEYEIIOBEYECKUX TyMAaHUCTHYECKUX U
JEMOKPAaTUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakIaHCKOIO
o0IIecTBa, y4acTBOBATh B CAaMOYMPAaBIEHUH B 00pa30BaTeIbHON OpraHU3alluy;

YMEHHE B3aHMOJIECTBOBATh C COLUUAIBHBIMU UHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAaPHOUN U BOJIOHTEPCKOM AEATEIBbHOCTH;

2) NATPUOTHYECKOTO BOCTIUTAHUS

c(hopMHUPOBAaHHOCTH POCCUKCKOM IPa)KIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHXEHUIM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUUYECKOTO IMMOBEICHUS;

CIIOCOOHOCTh OIICHMBATh CUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMbI M LIEHHOCTH, B TOM YHUCJE B
NESTENBHOCTH YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYMBOTO OYAYIEro;

4) 3¢TeTHYeCKOro BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNWE K MUPY, BKIIFOYasl 3CTETUKY HAy4YHOTO TBOPYECTBA,
MpUCYIIETO (PU3NYECKON HAYKE;



5) TpyA0BOT0 BOCIIUTAHUSI:

HMHTEpEC K pa3MuHbIM cdepaM MpoPecCUOHATBLHONU NEATeNbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEpIIaTh OCO3HAHHBIN BBIOOD
Oynyuieit mpodeccun 1 peann30BbIBaTh COOCTBEHHBIE KU3HEHHBIC TIJIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMOOOpa30BaHUIO B 00JACTH
(bY3UKHM HA TPOTSHKEHUH BCEU KU3HU;

6) 3K0JI0rHYeCKOr0 BOCIIUTAHHUS:

c(hOpPMUPOBAHHOCTh HKOJOTHMYECKON KYJIBTYpbl, OCO3HaHHE TJIO0ATHLHOTO
XapakTepa dKOJOTUUECKUX Mpo0eM;

IJIAHUPOBAHUE U OCYIIECTBJIEHUE JEUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUS LIeJIel YCTOMYMBOTO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHue OmbiTa JSATETbHOCTH JKOJOTHYECKOW HAIpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUI 10 (PUBHKE;

7) HEHHOCTH HAYYHOT'0 MO3HAHMS

c(hOpMUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHS (PUBHUECKON HAYKH,

OCO3HAHUE IIEHHOCTH HAy4YHOW JeATEeIbHOCTH, TOTOBHOCTH B IMPOIECCE
u3ydeHus  (U3MKA  OCYHISCTBIATH  NPOCKTHYIO U HCCIEJI0BATEIIBCKYIO
NEeATENbHOCTh UHIUBUAYAJIBHO U B TPYMIIE.

METAINIPEIMETHBIE PE3YJIbTATBI

ITo3HaBaTe/ibHbIE YHUBEPCATIbHbIEC Y4eOHbIE 1eCTBUSA
ba3oBble JJoruyeckue aelcTBUs:
CaMOCTOSITEIbHO  (OPMYNHpPOBaTH W aKTyaJlU3UpPOBaTh  MpoOJIeMy,
paccmaTrpuBaTh €€ BCECTOPOHHE;
OnpeAeisaTh ILENU ACATECIIbHOCTH, 3aJaBaTh IapaMeTpbl M KPUTEPUU HUX
JIOCTHKCHHS,
BBISIBIIATH  3aKOHOMEPHOCTM M IPOTUBOPEYUS] B  PacCMaTpUBAEMBIX
(bU3HUECKUX SBICHUSX;
pa3pabaTeiBaTh IIAH PEIICHHS MPOOJIEMBbI C YYETOM aHAIM3a HMEIOIIUXCS
MaTEPUATBHBIX U HEMATEPUAITBHBIX PECYPCOB;
BHOCUTHh KOPPEKTHUBBI B JEITEIbHOCTbD, OLIEHUBATH COOTBETCTBHUE PE3YJIHTATOB
LEJISIM, OLIEHUBATH PUCKH MTOCIIEICTBUI €SI TEIbHOCTH;
KOOPAWHUPOBaTh W  BBINOJHATH pabOTy B  YCIOBHUSX  PEAIbHOTO,
BUPTYJILHOTO U KOMOMHUPOBAHHOTO B3aUMOCHCTBUS,
pa3BUBATh KPEATUBHOE MBIILICHUE MPU PEIICHUH KU3HEHHBIX MPOOJIEM.
ba3oBble ucciieaoBareibCKkue 1eMCTBUS.
BJIAJIETh HAYYHON TEPMHUHOJIOTHEH, KIIOUEBBIMU IOHSTHAMU W METOJIaMU
du3nUecKol HAyKH;



BJIJIETh HABBIKAMH y4E€OHO-MCCIIEOBATEICKON M MPOCKTHON JEATEIbHOCTH
B 00y1acTé (PU3UKH, CIIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY MOMCKY
METOJIOB pEHICHHS 3a1ad (U3NYECKOTO COJCp)KAHUS, MPUMEHEHHUIO Pa3IHMYHBIX
METOJIOB TTO3HAHUS;

BIAJIETh BHJAMHU JIEATEIBHOCTH II0 TMOJYyYEHUIO HOBOTO 3HAHHS, €ro
WHTEpIpETaluy, MpeoO0pa3oBaHUI0O W TPHUMEHEHUIO B PA3IMYHBIX yUEOHBIX
CUTYallUsX, B TOM YKCJIE TIPU CO3/IaHUU YUYE€OHBIX MPOEKTOB B 00JaCTH (PU3HKHU;

BBISIBIIATH IPUUYMHHO-CIICACTBEHHBIE CBSI3M W aKTyallu3WpOBaTh 3ajady,
BBIIBUTaTh THUIOTE3y €€ peIIeHHs, HaXOAWTh apryMEHTBI AJsl JI0Ka3aTelbCTBa
CBOMX YTBEP)KIICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TMOJYYCHHBIE B XOJE peHIeHHs 3a7add  pe3yJbTaThl,
KPUTUYECKU OIIEHWBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (OPMYJIHUPOBATH COOCTBEHHBIC 3a/Jadydl B 00pa30BaTEIBHOM
AESITETLHOCTH, B TOM YHCJIC IPU U3yYeHUHU (U3HKH,

JaBaTh OIICHKY HOBBIM CHUTYAIIHsIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HaHUS 10 (U3WKEe B MPAKTHYECKYHO 001acTh
KHU3HEICITCTLHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

BBIJIBUraTh HOBBIE UJIEH, peJiaraTb OPUTrHHAIBHBIE TOXO0/bl U PELLIECHUS;

CTaBUTb MPOOJIEMBI U 33/1a4H, 1OIYCKAIOIINE albTEPHATUBHbBIE PELICHMUS.

Pa6ora ¢ undgopmanmeii:

BJIJIETh HABBIKAMU MOJyYEHUS MHPOpMAIUKU (PU3UUECKOTO COJAEpKAaHUS U3
HUCTOYHHMKOB PpAa3HbIX THUIIOB, CaMOCTOSTENIbHO OCYIIECTBISATh IIOWCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpETalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

UCMOJb30BaTh  CpPEICTBA HMH(POPMALMOHHBIX M  KOMMYHUKAIIMOHHBIX
TEXHOJIOTUH B PEIICHUH KOTHUTHUBHBIX, KOMMYHHUKAaTUBHBIX U OPraHU3ALIMOHHBIX
3a1a9 ¢ COOJIOJICHHEM TpeOOBaHUN HOProHOMHUKH, TEXHUKH O€301acHOCTH,
TUTUEHBI, PECypcocOEepeXeHHs, IMpPaBOBBIX U  ATHYECKUX HOPM, HOPM
nH()OPMAITMOHHON 0€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (U3UYECKOTO COAEpXKaHUS B pa3IMYHBIX (opMmaTax C
y4€TOM Ha3zHAYeHUS MH(POPMAIMH U LEJIEBON ayAUTOPUH, BEIONpAs ONTHUMAIBHYIO
(Gopmy mpencTaBiIeHUs U BU3YyaTH3aIUH.

KoMMyHuKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBHA:
OCYIIECTBIISITh  OOIIEHHWE Ha Yypokax (U3UKK U BO BHE-YPOUHOM
NEATENbHOCTH;



pacno3HaBaTh MPEANOCHUIKM  KOH(QJIMKTHBIX CUTyallUd M  CcMAr4aTh
KOH(DJIUKTBHI;

Pa3BEPHYTO M JIOTUYHO M3JIAraTb CBOK TOYKY 3PEHHUS C HUCIIOJIb30BAHUEM
S3BIKOBBIX CPE/CTB;

IIOHMMAaTh U MCIOJIb30BaTh MPEUMYLIECTBA KOMAaHIHOW U WHIAMBUIYaJIbHOU
paboThI;

BbIOMpATh TEMAaTUKYy M METOJIbl COBMECTHBIX NEHUCTBUUA C YUYETOM OOLIUX
MHTEPECOB U BO3MOKHOCTEN KaXXOI'0 YCHA KOJUICKTUBA,

IIPUHUMATh LM  COBMECTHOM  ACATENIbHOCTH, OpPraHU30BbIBATH U
KOOPAWHUPOBATh JEUCTBUSA IO €€ JOCTHKECHHUIO: COCTABJIATH IIJIAH JIEMCTBUU,
pacnpenensiTh poid € Y4ETOM MHEHUH YYaCTHUKOB, OOCYXKAaTh pPe3yJbTaThbl
COBMECTHOM paboThI;

OLICHUBATh KadyeCTBO CBOEr0 BKJIAJa M KaXKAOINO y4YaCTHMKA KOMAaHIbI B
o0t pe3ysabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

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

OCYIIECTBIIATh TO3UTUBHOE CTPATEIMYECKOE IOBEACHUE B Pa3IMYHBIX
CUTYaLIUSX, IPOSBIATh TBOPUECTBO U BOOOpaKEHUE, ObITH MHUIIUATUBHBIM.

PeryisiTuBHBbIE YHHBepcaJlbHbIe YUeOHbIe JAeiicTBUS
Camoopranusanus:

CaMOCTOSTEIILHO OCYIIECTBIISATh MO3HABATENIBHYIO JCSITENBHOCTh B 00JAacTH
(GU3MKH W aCTPOHOMHH, BBISABIATH MPOOJEMBI, CTaBUTh H (OPMYIHPOBATH
cOOCTBEHHBIC 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJIATH IUTAH PEIICHUs PACUETHBIX M KayeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHHS TPAKTUYECKON pabOThl C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH U MPENIOYTCHUM;

JIaBaTh OILICHKY HOBBIM CUTYaIUsIM;

pacHIMPATH paMKH Y4€OHOTO TIpeIMETa Ha OCHOBE JIMYHBIX MPEATIOYTCHUH;

JlenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTH 32 PEIIICHUE;

OIICHUBAThH MPUOOPETEHHBIN OTIBIT;

CrocoO0CTBOBaTh (OPMUPOBAHUIO U TPOSIBICHHUIO JSPYIUIUA B 001acTH
($U3HUKHU, TOCTOSTHHO TOBBITIATH CBOW 00Pa30BATEIHHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, IMOIIMOHATbHBI HHTEJLJIEKT:

JaBaTh OIICHKY HOBBIM CHUTYaIlMsIM, BHOCUTh KOPPEKTUBHI B NESITEIHLHOCTD,
OIICHMBATh COOTBETCTBHE PE3YIbTATOB IICIISIM;

BJIQ/JICTh  HABBIKAMU  TO3HABAaTEIBHOW  PEQIIEKCMU  KaK  OCO3HAHUSA
COBEpIAEMbIX JIEUCTBUA W MBICTUTEIBHBIX TIPOIECCOB, WX pE3yJIbTaTOB W
OCHOBaAHUI;



WCITOJIB30BaTh MPUEMBI peIICKCUH ISl OIICHKH CUTYAaIlMH, BRIOOpAa BEPHOTO
pEIICHHST,;

yMETh OIICHMBATh PHUCKH W CBOCBPEMCHHO MPUHUMATh PEIICHUS M0 HX
CHI)KCHHIO;

NPUHUMATh MOTHUBBI M apryMEHTBl JPYTHX TpH aHajdu3e pe3yJbTaToB
NESATEITHPHOCTH;

NPUHUMATH ceOsl, TOHUMAasl CBOW HEJOCTATKH M IOCTOUHCTBA;

NPUHAMATh MOTHBBI M apryMEHTBl JPYTHX TPH aHajdu3e pPe3yJbTaToOB
NeATETHHOCTH;

NpHU3HABATh CBOE MIPABO M MPABO JAPYTHX HA OIIMOKH.

B mporiecce nOCTHKEHUS JIMYHOCTHBIX PE3YyJIbTATOB OCBOCHUS MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHUsi y 0O0YyYaroImMUXCS
COBEPIIECHCTBYETCS OMOIMOHATLHBIH WHTCIJIEKT, TIPEIIOTar Ao A
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHMS, BKIIFOYAOIIIET0 CIIOCOOHOCTh TTIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHWE, BUJCTh HAINPABJICHUS Pa3BUTHS COOCTBCHHOW AMOIIMOHAILHOM cephl,
OBITH YBEPEHHBIM B ce0e;

caMOpeTyJIMPOBAaHMS, BKJIIOYAIOMIETO CAaMOKOHTPOJb, YMCHHE INPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJCHHE, CIIOCOOHOCTh aJanTUPOBATHCS K
AMOIMOHATILHBIM U3MEHEHUSM U MPOSIBIATH THOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKJIIOYAIOLIEH CTPEMIICHHE K JOCTHKEHUIO 1N U
ycrexy, ONTUMHU3M, WHUIMATUBHOCTh, YMEHHE JICHCTBOBATH HCXONS W3 CBOHUX
BO3MO>KHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh AMOIIMOHATILHOE COCTOSIHHE
IPYTUX, YYUTHIBATH €ro TIPU OCYUIECTBICHUU OOIICHHS, CIOCOOHOCTh K
COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKIIIOYAIOIUX CIIOCOOHOCTh BBICTPAaUBATh OTHOIIICHUS
C APYTUMH JIFOJIbMU, 3a00TUTHCS, POSBIATh MHTEPEC U pa3pemiaTh KOHOIUKTHI.

HPEIMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3yJbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HA MPHUMEpPAX POJIb U MecTO (pu3uku B (HOPMHUPOBAHHUH
COBPEMEHHOM HAay4YyHOW KApTUHBI MUpPAa, B PA3BUTUU COBPEMEHHOW TEXHHUKH W
TE€XHOJIOTUH, B TPAKTUUECKOUN AEATEIbHOCTH JIFOJIEH;

YYUTHIBATh TPAHUIBI TPUMEHECHHS W3YYEHHBIX (PU3NUECKUX MOJICIICH:
MaTepHallbHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICAIBHBIN ra3, MOAEIN CTPOCHUS Ta30B, KUIAKOCTEHM U TBEPABIX TEJ, TOUCUHBIN
ANEKTPUUYECKUI 3aps]l IPU pelieHur U3NYECKuX 3a/1ay;



pacro3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXaHHWKHU, MOJEKYJSIPHO-KUHETUYECKON TEOpHUHM CTPOCHHS BEIEeCTBA U
ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MIPSIMOJIMHEHHOE
JBIKEHHE, CBOOOJHOE TAaJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEPIIUS,
B3auMojiericTBue Tel, nuddy3us, OPOYHOBCKOE JIBHKEHHUE, CTPOCHUE >KUIAKOCTEH
1 TBEPJIBIX TeJI, K3MEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIAXKIACHUH ), TEIJIOBOE
paBHOBECHUE, WCIApEeHHE, KOHICHCAIMs, TUIABJICHUE, KPUCTAJUIU3AIUS, KUIIEHUE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIABJICHHS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
cocylie, CBSI3b MEXIy MapamMeTpaMud COCTOSIHUSI Ta3a B  H3OIpOIEccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPs/I0B;

OMHUCHIBATh MEXAHUYECKOE JIBI)KCHHUE, MCMONB3YysSd (U3UYECKHE BEIUYWHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Cuia,
UMITYyJIbC TeJa, KMHETHYEeCKasi dHEPTUsi, MOTCHI[MAIbHAS DHEPrus, MeXaHUYecKas
paboTa, MexaHWYECKass MOIIHOCTh, NPHU ONHCAHUW TMPABWIBHO TPAKTOBATH
(GU3UYECKU CMBICII HCMOJB3YEMbIX BEJIMYMH, MX OOO3HAYCHUS] W EAUHUIIBI,
HAXOJIUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3NYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ys (U3MUECKHEe BETUYMHBL: JaBJICHHE Tas3a, TeMIlepaTypa, CpeaHss
KMHETUYECKasl SHEPrusl XaOTHUYECKOTO ABUKEHHSI MOJIEKYJ, CPEAHEKBAAPATHYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsS JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OIMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3UUYECKUM CMBICT HCIONB3YEMbIX BEIMYMH, WX
00O3HAaYEHUsI W CAWHMIIBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMH BEIMYUHAM;

OMUCHIBATh U3yUYECHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (PU3MYECKHe BETUYMHBI: AICKTPUUECCKUI 3apsi,
AIEKTPUUYECKOE MOJIe, HANPSKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MMOTECHIINAJIOB;
Py ONHUCAHUM TIPABWIBHO TPAKTOBATh (PU3WYECKUN CMBICT MCIOIb3YEeMbIX
BEIIMYMH, WX OOO3HAUYCHUS W E€IWHUIIBI; YKa3bIBaTh (POPMYIIbI, CBSI3BIBAIOIIHE
TaHHYI0 (U3MUYECKYIO BEJIMUYUHY C APYTHUMH BEIIMUYNHAMU;

aHANMM3UPOBATHh (PU3MUYECKUE TPOIIECCHl M SBICHUS, UCTONB3Ys (pu3ndeckue
3aKOHBI W MIPUHIMIBL: 3aKOH BceMupHoro Tsarotenus, |, 11 u Il 3akonst HeroToHa,
3aKOH COXpAHEHUsS MEXaHMYECKON SHEpPruu, 3aKOH COXPAHEHUs UMITYJbCa,
MPUHIHUI CYNEPNO3UIUN CHUJI, NPUHIUII PAaBHOMNPABUS HHEPLUHAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JABUKEHHS MOJIEKYJI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHKH, 3aKOH COXPaHCHHUS
ANIEKTPUYECKOro 3apsiga, 3akoH KyioHa, mpu 3TOM pasinyaTh CIIOBECHYIO



(GOpMYIHPOBKY 3aKOHA, €T0 MAaTEeMaTHYECKOE BBIPAKCHHE W YCIOBHS (TPaHUIBI,
00J1aCTH) MPUMEHUMOCTH;

OOBSCHATh OCHOBHBIC TPUHIMIBI JACHCTBUS MAaIlWH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3iuvaTh yCJIOBHS UX O€30MacCHOTO HCIIONH30BAHUS B
MOBCEIHEBHOM KHU3HU;

BBITIOJHATE JKCIEPUMEHTBI T0 HCCICIOBAHUIO (PU3MUECKUX SBICHUH U
MPOIIECCOB C HCITOJIb30BAaHUEM TIPSIMBIX W KOCBEHHBIX HM3MEPCHHH, TPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady M TUMNOTE3y Y4eOHOro OSKCIEPUMEHTA,
coOupaTh YCTaHOBKY U3 MPEUIOKEHHOTO OOOPYIOBAaHUSA, IMPOBOIUTH OIBIT H
(GOopMyIHpPOBATH BHIBOIBL;

OCYIICCTBIISITh MPSMBIE M KOCBCHHBIC U3MEPCHHSI (PU3NUCCKUX BEIIMYUWH, TIPH
STOM BBIOMPATh ONTHMAJBHBINH CIIOCOO M3MEPEHHUS M WCIOJIb30BaTh HM3BECTHHIC
METOJIbI OIICHKH TMOTPEITHOCTEH N3MEPEHU;

UCCIICIOBATh  3aBUCHMOCTH  MEXAYy  (PU3NYSCKUMH  BCJIMYMHAMHU  C
UCIIOJIb30BAaHUEM TPSMBIX HM3MEPCHHM, MPH 3TOM KOHCTPYUPOBAaTh YCTaHOBKY,
(GuKCHpOBaTh PE3YJBTATHl TOJYYCHHOW 3aBUCHMOCTH (DU3MYCCKUX BCIIMYUH B
BUJIE TAOJUIT U TpadHKOB, JIeJIaTh BBIBOJIBI IO PE3yiIbTaTaM HCCIICIOBAHUS;

coOro/IaTh MpaBuiIa OE30MacHOro TpyAa MPH MPOBEACHUH HCCIEIOBaHUN B
pamMKax yd4eOHOTO OKCIIEpUMEHTa, Yy4eOHO-HCCIIeOBATEIbCKON U MPOEKTHOMU
JESITEHbHOCTU C WCIOJb30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1abOpaTOpHOTro
000py10BaHMS;

pemiatb pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (DU3MYECKOW MOJEblIo,
UCTIOJIB3Ys (PM3MUYECKHE 3aKOHBI U MPUHIUIIBI, HA OCHOBE aHAIKM3a YCIOBUA 3a]a4H
BBIOMPATh (U3UYECKYIO MOJICINb, BBIICIATh (PU3UMUYECCKUE BEIHMYHHBI B (POPMYJIBI,
HEoOXoIUMbIE NIl €€ pPEeIIeHUs, POBOAUTHh PACUETHl U OLICHUBATH PEATBHOCTD
MOJTy4€HHOT'0 3HAYeHUS (PU3NUECKON BETUYUHBI,

penaTh Ka4eCTBEHHBIEC 3a/1a4M: BHICTPAUBATH JJOTUYECKA HEMPOTUBOPEUNBYIO
[IEMOYKY PACCYXICHHM C ONMOpONM Ha H3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SIBICHUS;

UCIIONIb30BaTh ~ MPU  PEIIEHWM  y4eOHBIX  3a7ad  COBPEMEHHBIC
WH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, MHTEPIIPETAIIUN
U TIPEJICTABIICHUS YYeOHOW W HAyYHO-TIOMYJISIPHOW HMH(POPMAIIUU, TTOTYICHHOU W3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTy4aeMyt0 HHPOPMAIIUIO;

IPUBOUTH MPUMEPHI BKIAJAa POCCUUCKUX H 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE TMPOIECCOB OKPYXKAIOMIETO MHpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHI;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHHS MO (U3UKE B MOBCEIHEBHOMN KU3HH
JUTsE o0ecredeHus: 0€30MacHOCTH MPU OOpaIeHUH ¢ TPUOOpaMH M TEXHUYECKUMH



YCTPOMCTBAMHU, JJISI COXPAHEHHS 3JI0POBbS U COOIIOJICHUS HOPM 3KOJIOTHYECKOTO
MOBEJCHUS B OKPYIKAIOLIEH CPELE;

paboTaTh B TpYINE C BBHINIOJHEHUEM pPaA3JIMUHBIX COLMAIBHBIX POJIEH,
IJIAHUPOBaTh pabOTy TPYMIbI, palMOHAIBHO pACHpPEAeNsaTh OOSI3aHHOCTH U
IJIAHUPOBATh JCSATEIBHOCTh B HECTAHIAPTHBIX CUTYaLUsSIX, aICKBAaTHO OLICHUBATH
BKJIQJI KQXKJIOTO U3 YYACTHUKOB TPYIIIIBI B PEIICHUE paccMaTpUBaeMOi MPoOIEeMBbl.

K xoniy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTPaxaTh CPOPMUPOBAHHOCTH Y OOYUAIOIITUXCS YMEHUIA:

JIEMOHCTPUPOBATh HA IpUMEpax poJib U MeCTo (hU3MKu B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KApTUHBI MHUpPAa, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B MPAKTUYECKOW AEATEIBHOCTH JIOAEH, LIEJIOCTHOCTh U €IUHCTBO
bu3nYecKol KapTUHBI MUPA;

YUYUTHIBATh TPaHUIIBl TMPUMEHEHUS W3YUYCHHBIX (PU3MUECKUX MOJETeH:
TOYEYHBIN AJNEKTPUUECKHUI 3apsj, JIyd CBETA, TOUCUHbI UCTOYHUK CBETA, Si/ICpHAS
MOJICJIb aTOMa, HYKJIOHHAs MOJIEJb aTOMHOTO siipa MPHU PEIICHUH (PU3HYECKUX
3a1ay;

pacrio3HaBaTh (pU3HUECKUE SIBJICHUS (IIPOIECChl) U OOBSICHATh MX Ha OCHOBE
3aKOHOB JJICKTPOJMHAMUKH U KBAHTOBOW (DM3UKH: JICKTPUUECKAs MPOBOJUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUUYECKOE, MarHUTHOE JEHCTBUS TOKA, B3aUMOJECHCTBHE
MAarHuTOB, SJEKTPOMAarHUTHAasT WHAYKIMSA, JE€HCTBUE MAarHUTHOrO TIOJS Ha
NPOBOAHUK C TOKOM W JBWXKYIIUWCA 3apsifl, DJIEKTPOMArHUTHBIE KoOJIeOaHUS U
BOJIHBI, TPSMOJMHEMHOE pAaCHpPOCTPAHEHHE CBETa, OTPAKEHUE, IPEIOMIIEHUE,
uHTepdepenuus, Audpakuus W MOJSpU3AlUs  CBETa, JUCIEPCUS  CBETA,
doToanekTpuueckuii 3pdekt (hororddekrt), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEWYaTOro CHEKTpa aToMa BOJOpPOJa, €CTECTBEHHas W HMCKYCCTBEHHas
Paauo0aKTUBHOCTH;

ONKUCHIBATh W3YUYEHHbIE CBOMCTBA BEIIECTBA (AJIEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKHUE,  DJIEKTPUYECKYIO  MPOBOAUMOCTH  Pa3NUYHBIX  Cpel) H
AIEKTPOMArHUTHBIC SIBIICHUS (TPOIECCHI), HCTONB3Yys (U3UUYECKHE BEIUYUHBI:
JJEKTPUYECKUM 3aps]l, CWJIA TOKA, DJIEKTPUUYECKOE HAIPSIKEHUE, DJIEKTPUUECKOE
COTIPOTHBIICHHUE, PA3HOCTh MOTEHIIMAIOB, JJEKTPOJBIDKYIIAs CWia, paboTa TOKa,
WHAYKIMS MarHuTHOrO MoJjs, cuia Ammnepa, cuna JlopeHma, MHAYKTHBHOCTH
KaTyIIKHA, SHEPrUsl JJIEKTPUUYECKOIO M MArHUTHOIO IIOJIEH, IMEPHOJ MU YacToTa
KojeOaHmii B KoyieOaTeIbHOM KOHType, 3apsijl W CHiIa TOKa B TIPOIECCe
TapMOHUYECKUX DIIEKTPOMArHUTHBIX KoJeOaHWil, (OKYyCHOE pACCTOSHHE W
ONTHYECKAasl CHUJIa JMH3bI, IMPU ONUCAHUM MPABUIBHO TPAKTOBATh (HU3UUYECKUIL
CMBICI UCIOJb3YEMbIX BEIWYMH, HMX OOO3HAYEHHUS] W E€IUHHIIbL, YKa3bIBaTh
dbopMynbl, CBSA3BIBAOIIME JAaHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMHA
BEJIMYMHAMU;



ONUCHIBATh H3YYEHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCHOJIb3YS
dbu3nYecKue BEIUYHMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPIusi U UMMYJbC (OTOHA, MEPUO/] MOJypacnaa, SHEPrusl CBA3U
aTOMHBIX SIIEp, MpPU OINHUCAHUM MPABWIBHO TPAaKTOBATh (UIUUYECKUN CMBICI
WCIIOJIb3YEMbIX BEJIUYUH, MX O0O3HAYEHUS] U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBS3BIBAIOIINE JaHHYI0 (U3UYECKYIO BEJIMYMHY C JPYTMMH BEJIUYHMHAMH,
BBIYUCIISTh 3HaUeHUE (PU3NUECKONM BEJIMUYUHBI,

aHAJTU3UPOBATH (PU3MYECKHUE MPOIECCHl U SBJICHUS, UCIOIb3ys (Puznueckue
3aKOHBl M MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIRHOIO U MapajlieIbHOTO
COEJIMHEHUsI TPOBOJHUKOB, 3akOoH Jlwoyns—JIeHna, 3aKkoH 3JIEKTPOMArHUTHOMU
WHJIYKIUY, 3aKOH MPSIMOJIMHEMHOTO pACIpPOCTPAHEHUS! CBETA, 3aKOHBI OTPAKCHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE ODuHIITEeHHa misa doTodddexTa,
3aKOH COXPAHEHUS JHEPruu, 3aKOH COXPAHECHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
3JIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHHUs] MAacCOBOr0O 4ucia, MocTyniaTtel bopa,
3aKOH PaJMOaKTHUBHOIO pacmaja, Py TOM pa3indaTh CIOBECHYIO (DOPMYIHUPOBKY
3aKOHA, €r0 MaTeMaTH4YEeCKOe BBIpAKEHHE U YCJIOBUS (TpaHUIlbI, 00JacTH)
IPUMEHUMOCTH;

ONpeAesiTh HAMPABJICHUE BEKTOPA UHAYKIIMM MAarHUTHOTO TOJIsl TPOBOAHUKA
C TOKOM, cuibl Amniepa u cuibl JIopeHna;

CTPOUTh U OIKCHIBATh H300paKEHHE, CO3/1aBa€MOE€ IUJIOCKHUM 3€pKajioM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCHEPUMEHTHI MO HCCIENOBAaHUI0 (U3UYECKUX SIBICHUU H
IPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX M KOCBEHHBIX H3MEpPEHMIl: IPU 3TOM
dbopmynupoBaTh mpoOJeMy/3agady M TUIOTE3y Y4eOHOTrO 3KCIEpHUMEHTA,
coOupaTh YCTaHOBKY M3 TMPEIOKEHHOTO O0OPYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIHpPOBaTH BHIBOBL;

OCYUIIECTBIISITh MPSMbIE U KOCBEHHBIC MU3MEPEHUS (PU3NUECKUX BEIUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (PU3WYECKUX BEIUYHH C HCIOIH30BAHUEM
NPSMBIX HM3MEPEHHWI: TMPU HSTOM KOHCTPYHPOBATh YCTAHOBKY, (PUKCHPOBATH
pPE3yNbTAThl MOJYYECHHON 3aBHCHUMOCTH (U3MYECKUX BEIMYMH B BHJIE TAOJIUI] U
rpaduKoB, AenaTh BEIBOIBI MO pe3yIbTaTaM UCCIICI0BaHMUS;

coOmoaTh mpaBuiia 0€30MaCHOTO TpyAa MPHU MPOBEACHUHM WCCICIOBAHUNA B
paMKax ydeOHOro JSKCIEpUMEHTAa, Y4YEOHO-MUCCIENOBATENbCKON W MPOEKTHOU
JESTENHHOCTH C WCIOh30BAHUEM HM3MEPHUTENBHBIX YCTPOUCTB U J1aOOpPaTOpHOTO
000pyTI0BaHMS;

pemath pacy€THbE 3a7a4d C SBHO 33JaHHOM (DU3UYECKOW MOJIEIbIO,
UCIONb3Ys (U3NYECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaIN3a YCIOBUA 3aJa4u



BbIOMpATh (PU3UUECKYIO MOJEIb, BBIACIATh (PU3NUECKUE BEIUYUHBI U (POPMYIIBI,
HEOoOXoauMbIE NJisi €€ pelleHHs, TPOBOAUTH PAcU€Thl U OLICHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYeHUs (PU3HUECKON BETUYMHBI,

pelaTh Ka4YeCTBEHHbIE 3a/1a4: BHICTPAUBATh JOTUYECKHA HEMPOTUBOPEUNBYIO
LEMOYKY pPACCYXICHUI C OMOpod Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  PEIIEHMHM  y4yeOHBIX  3aJa4  COBPEMEHHbBIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYpPUPOBAHUS, UHTEPIPETALUU
U TPEACTABIICHUS YYEOHOW U HayYHO-TIOMYJSIPHON MH(POPMALIMH, MOTYYEHHOH U3
Pa3TUYHBIX KICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIUIO;

OOBSACHATh NPUHIUINBI JCHCTBUS MAlIUH, NPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh yCJIOBUS UX O€30MACHOTIO MCIOJIb30BaHUS B MOBCEIHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJAa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHHE MPOIIECCOB OKPYXAIOLIErO0 MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHU;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHMS MO (PU3UKE B MOBCEAHEBHOM KU3HU
Uit o0ecrieyeHus: 0€30MacHOCTH MPU 00PAIEHUU ¢ MPUOOpPaAMU U TEXHUYECKUMU
yCTPOWCTBAaMH, ISl COXPAaHEHUS 3JI0POBbSl U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJICHUS B OKPY’KaloIlel cpene;

paboTatb B TIpyNme C BBIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIAHUPOBaTh PAa0OTy TpYMNMbl, PaLMOHAIBHO paclpeaensiTe OOA3aHHOCTU U
IUIAHUPOBATh JESATEIIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, a/leKBaTHO OLICHUBATD
BKJIa/1 K&KJIOTO U3 YYACTHUKOB I'PYMIIbI B PELICHUE paccCMaTpUBAaEMOM MPOOIeMBI.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

KoumnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM nudpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. ®PUBUKA U METO/IbI HAYUYHOTI'O ITIO3HAHMUSI
bubmmoreka [IOK
11 ®u3KKa U METO/Ibl HAYYHOTO ITO3HAHUS 2 https://m.edso0.ru/7f41bf72
Hroro no pazaeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
22 Alumamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Hroro no pazneny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMOJAUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TEOpHU https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 L https://m.edso0.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. SJEKTPOINHAMUKA
bu6mmoreka [IOK

41 DuekTpocTatiiia 10 https://m.eds00.ru/7f41bf72
42 [TocTossHHBIN IIEKTpUYECKHI TOK. TOKH B 13 bu6mmoreka [{OK

' Pa3IMYHBIX Cpenax https://m.edsoo.ru/7f41bf72

Wroro mo pazueny 23

Pe3epBHOE Bpemst 1

OBLIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68



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

11 KVIACC

KosauuecTBo yacoB DJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM nudpoBbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. QJIEKTPOJUHAMHUKA
11 MarunuTtHoe noJie. DIeKTpOMarHuTHas 11 1 3 bubnuorexa [JOK
' UHIYKIMS https://m.edso00.ru/7f41c97¢c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
MexaHW4ecKHe 1 JIEKTPOMArHUTHBIE bubnuorexa [JOK
2.1 9 1
KoseOaHus https://m.edsoo0.ru/7f41c97c
29 MexaHW4ecKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6moreka [IOK
2.3 O 10 3
T https://m.edsoo.ru/7f41c97c
Hroro no pazueny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJLHOCTH

31 OCHOBBI crieMaNbHON TEOPUU 4 1 bubnuoreka [JOK
' OTHOCUTEIILHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
. bubnuorexa [IOK
4.1 DNeMEeHTbl KBAaHTOBOW ONTUKH 6 https://m.edsoo.ru/7f41c97¢
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/7f41c97¢c

4.3 ATOMHOE PO

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

Hroro no pazneny

15

Pazpnea 5. QJIEMEHTBI ACTPOHOMHUU U ACTPODPU3UKU

5.1 DneMeHThl aCTPOHOMHUHU U aCTPOPU3UKU 7 Eggggﬁ}fgggg}éﬂucg?c
Hroro no pazneny 7
Pa3ngen 6. OBOBIAIOLIEE IOBTOPEHUE

6.1 Oo6o0mmaromiee MOBTOPEHHE 4 Eggﬁ?}t;ﬁ)ggﬁf‘ucg?c
Hroro no pazaeny 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 KIIACC
KosmnuecTBo yacos DJIeKTPOHHbIE

Ne ara nuppoBbIE
Tema ypoka Konrpoabubie | IlpakTHueckue A op

n/n Bcero u3yueHusi | odOpa3zoBaTejibHbIE

padoTsbI padoThI
pecypchl
duznka — HayKa 0 MPUPOJE.
1 Hayunrie MeTZnLI HofoHI/m 1 bubmmorexa LOK
Y https://m.edsoo.ru/ff0c32e2

OKPY’KaIOIIEeTr0 MUpPa
Ponb u MecTo pusuku B

5 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
Hay4YHOW KapTHHBI MUpPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON IESITEIBbHOCTH JIIOICH
Mexannueckoe IBUKECHHUE.

3 OTHOCUTENBHOCTh MEXaHUUECKOT'O 1 bubmuoreka [OK
nBrokeHud. [lepemenienne, CKOpocCTh, https://m.edsoo.ru/ff0c3508
YCKOpPEHHE

4 PaBHOMEpHOE NpsAMOIMHEHHOE 1 bubnuoreka [JOK
IIBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOIMHEWHOE 1 bubnuoreka [JOK
IBIDKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOoaHOE TaficHue. Y CKOpPEHHE 1 bubmuoreka [JOK
CcBOOOIHOTO IMaEHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHeiiHOe J1BUXKEHUE.

7 JIBr>keHre MaTepHaibHON TOUKH IO 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
OKPY’>KHOCTH
8 [Ipunuun otHOcuTeNnbHOCTHU ["anunes. 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.
Ilepssiit 3akoH HproToHa

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun

9 Cynepro3uiuu cwi. Bropoii 3akon bubmorexa HOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HproTona nist MatepuaibHOM TOYKH

10 Tperuit 3akoH HproTona s bubnuorexa [JOK
MaTepHUalbHbIX TOUYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOro Tsrorenus. Cuna

11 TspkecTu. [lepBast kocmuueckas bubmorexa HOK

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

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

13 Cuna CEH OTI/IBJIeI({bI/(Iif)I npu BI/IfKeHI/II/I Bubmmorexa [IOK

P puAa https://m.edso0.ru/ff0c3f76
TeNa B XKUIAKOCTU WJIH ra3e
Nmnynbsc MaTepralibHOM TOYKH,

14 CHUCTEMBbI MaT€pUAIILHBIX TOYCK. bubnuoreka [IOK
Nmnynbe cuibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUXKEHHE
PaGota u MOILTHOCTD CHUIIBIL.

15 Kunernueckas sHeprusi MarepuagabHON bubnuoreka [JOK
Touku. Teopema 00 U3MEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW SHEPTruun
[ToTenuuanpHas YHEPIUs.

[loTeHnunanpHas HEpPrus ynpyro
N P YHPYT bubmuoreka [JOK
16 ne(GopMUPOBaHHON MPY>KUHBI.

IloTenunanbHas SHEpPTHUA TCJIa BOJIM3U
MOBCPXHOCTHU 3eMin

https://m.edsoo.ru/ffOc461a



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/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

17

[ToreHnnansHbIe U HEMOTEHIIMATIBHbIC
cuiibl. CBA3b paboTHI
HETIOTEHIIMAIBHBIX CHJI C I3MEHEHHEM
MEXaHUYECKOH SHEPTHUH CUCTEMBI TEIL.
3aK0oH COXpaHEHUsI MEXaHUYECKON
SHEPTUU

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

18

Jlabopatopnas padota Nel
«MccnenoBanue cBsi3u pabOThI CUIIBI C
H3MEHEHHEM MeXaHNIeCKOM SHEPruu
TeJa Ha MPUMEPE PACTIKEHHS
PE3UHOBOTO JKI'yTa»

19

[TocTymarenbHOE U BpalaTeIbHOE
JBKEHHUE a0COJIFOTHO TBEPIOTO Tea.
MowmenTt cuibl. Imedo cumel. YcnoBus
paBHOBECHS TBEPAOTO TeNa

bu6moreka [IOK
https://m.edsoo.ru/ff0c41a6

20

Kontponbras padora Nel o teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXpaHEHHUs B MEXaHHUKE)

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

21

OcHOBHBIE TOJIOKEHUST MOJIEKYJIIPHO-
KMHETUYECKON Teopuu. bpoyHoBckoe
newkenue. dubdyzus

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

22

Xapakrep ABUKCHUS U
B3aHMOJICHCTBHS YaCTHI] BEIECTBA.
Mojenu cTpoeHus ra3oB, KUJIKOCTEH
U TBEPHBIX TEI

23

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

24

WUneanpusrii raz 8 MKT. OcHOBHOE
ypaBHeHne MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde

TeroBoe paBHOBecue. Temneparypa

25 u e€ n3mepenue. lllkana remneparyp
Henscus
AOcoioTHas TemIepaTrypa Kak Mmepa

26 CpeaHeN KUHETUYECKON SHEPIUuun bubnuorexa [JOK
JBUKCHHS MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona

27 3akoH JlanbToHa. ["a30BbIe 3aKOHBI
JlabopatopHas paborta Ne2

28 «HccnenoBanne 3aBUCUMOCTH MEXKTY
rapamMeTpamMu COCTOSTHHSI
pa3peKeHHOr 0 Ta3a»

29 H3omnporiecchl B HI€aTbHOM ra3e u ux bu6mmoreka [IOK
rpaguvecKoe mpecTaBICHUE https://m.edso0.ru/ff0c570e
BuyTpenuss sneprus
TEPMOJMHAMHYECKON CUCTEMBI U

30 crroco0sI e€ m3meHenus. KonmdaecTso bubmuorexa [JOK
TEIJIOTHl U paboTa. BHyTpeHHs s https://m.edsoo.ru/ff0c5952
SHEPrusi OTHOATOMHOIO UJICATTLHOTO
raza

31 Bubl Tenonepenaun Eubmorexa HOK

https://m.edsoo.ru/ff0c5c36
VY aenpHas TEMIIOEMKOCTH BEIIECTBA.
bubmuoreka [JOK
32 KonuyecTBO TETUIOTHI pH
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AauadaTHbIN Mpoiecc

33 [lepBrlii 3aKOH TEPMOJUHAMUKY U €TO bubnuoreka [IOK
IIPUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ffOc5efc

34 Heo6paTumocTs nporeccoB B bubnuoreka [IOK



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

npupone. Bropoit 3akoH
TCPMOANHAMHUKHU

https://m.edsoo.ru/ff0c6230

[Tpunnun nevicteus u KII/ TerutoBoi

bub6mmoreka [{OK

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

36 Huxn Kapno u ero KIT/|

37 DKOJ0ru4ecKue npooiIeMbl
TETIOPHEPTETUKH

38 O6o0mmaromuii ypok « MosekynspHas bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edso0.ru/ff0c6938
KonTponbhas pabota Ne2 no teme

39 «MonekynsapHas puznka. OCHOBBI bubmorexa [TOK

YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOTTHAMHUKI)

40 [TapooOpa3zoBaHue 1 KOHIEHCAIHSI. bubnuoreka [IOK
Hcnapenue u kurnenune https://m.edsoo.ru/ff0c63b6
AGCOII0THAs U OTHOCUTEIbHAS

41 BJIQXKHOCTH BO3ayxa. HachlmeHHbIi Bubmmorexa [IOK

AR - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucramimyeckue u

42 amopdHbIe Tena. AHU30TPOITHS bubnuoreka [JOK
CBOMCTB KpuCTasuioB. Kujakue https://m.edsoo.ru/ff0c65f0
kpuctaiyibl. COBpeMEHHbIE MaTepUAIIbI
[1naBneHue U KpUCTAJUIA3AIIHSL.

43 VY enpHas TenaoTa mjaaBJIeHUsS bubmorexa HOK

g ' https://m.edso0.ru/ff0c6708
Cybnumarnus
bu6mmoreka [JOK

44
YPaBHEHHE TCIIIOBOrO basatca https://m.edsoo.ru/ff0c6820

45 DnekTpusanus Tei. DNeKTPUIECKUI bubnunoreka [JOK

3apsn. Z[Ba BHJA SJICKTPUUCCKUX

https://m.edsoo.ru/ffOc6bcc



https://m.edsoo.ru/ff0c6230
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
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https://m.edsoo.ru/ff0c6bcc

3apsiJIoB

[IpoBOIHUKH, TUATEKTPUKHU U

46 IOJIYIIPOBOJHUKH. 3aKOH COXPaHEHUS bubmmorexa LOK
yrp ' P https://m.edsoo.ru/ff0c6bcc
AMEKTPUIECCKOTO 3apsiia
BsaumoneiictBue 3apsiioB. 3akoH
47 Kynona. TodedHEBIN dlIeKTpUYECKUU bubnmorexa LOK
Y ’ P https://m.edsoo.ru/ffOc6ced
3apsiy
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosst. [IpuHnmn cynepnosunun bubnuorexa [JOK
ANEKTpUYECKuX nosiei. JInnuu https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
IIpOBOMHUKH Y TUDIEKTPUKA B
49 3.]'IpeKT OCTaTHYECKOM nol;e bubmorexa HOK
P ) https://m.edsoo.ru/ff0c7018
JusnekTpudeckasl IPOHUIIAEMOCTD
PaboTa cwit aieKTpocTaTHuecKoro
50 noust. [Torenman. Paznocts bubmorexa HOK
' At https://m.edsoo.ru/ff0c6f00
MOTEHIIHAI0B
bu6mmoreka [JOK
51 Onexrpoémrocts. Kongencaro
p A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD TIJIOCKOTO
52 KOHJIEHCATOPa. DHEPrUs 3apsiHKEHHOr0 bubmmorexa [JOK
a pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
JlaGopaTopHas padora Ne3
53 "N3mepeHue IeKTpOEMKOCTH
KoHieHcaTopa"
[IpuHIMIT NENCTBUS U IPUMEHEHNE
54 KOHJICHCATOPOB, KOMUPOBATBHOTO

anmapara, CTpyHHOro IpuHTepa.



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

DIeKTpoCcTaTHYecKas 3aluTa.
3azemiieHHe IEKTPOPUOOPOB

55

DNEeKTPUYECKUH TOK, YCIOBUS €T0
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnporusnenue. 3akon Oma Jist
ydacTKa Ieru

56

[TocnemoBarenbHOE, MapaLIeIbHOE,
CMENIaHHOE COENHEHNE
HpOBOI[HI/IKOB.

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

57

PaboTa 1 MOITHOCTH NMEKTPHUECKOTO
Toka. 3akoH Jlxoys-Jlenma

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

58

3axon OMa i MOJIHOM (3aMKHYTOI)
anekTpuueckoit uenu. Koporkoe
3aMbIKaHHUE.

bu6moreka [IOK
https://m.edsoo.ru/ffOc7ae0

59

JlabopaTopHas pabora Ned
"NUzmepenue DJIC nucTouyHHUKA TOKA U
€ro BHYTPEHHEr0 CONPOTUBJICHUS"

60

DneKTpOHHAs! TPOBOAUMOCTH TBEPBIX
METaJJIOB. 3aBUCUMOCTD
COIIPOTHUBIICHUS METAIIJIOB OT
Temmeparypbl. CBEpXIIPOBOJUMOCTh

61

[ToxynpoBoaHUKH, UX COOCTBEHHAS U

pUMecHast mpoBoauMocTh. CBoiicTBa
p—~n-niepexona. [lomynpoBogHUKOBBIE
npubopHI

bubnuoreka [JOK
https://m.edsoo.ru/ffOc84ae

62

ONEKTpUUYECKUI TOK B BAaKyyMe.
CBolicTBa JIEKTPOHHBIX ITyYKOB



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

DNEKTpUUECKU TOK B PACTBOPAX U

63 paciaBax 3J€KTPOJIUTOB. 1 bubmuorexa [IOK
DNEeKTPOIUTHYECKAs TUCCOLUALIMSL. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUM TOK B razax.

64 CamocTosTenbHbIN U 1 bubnuorexa [JOK
HECAMOCTOSITENbHBIN pa3psia. MoHus. https://m.edsoo.ru/ff0c84ae
[Inazma
DnexTpuyeckue npudopsl U
YCTPOWCTBA U UX ITPAKTUYECKOE bubnuoreka [IOK

65 1
npuMeHenue. [IpaBuiia TeXHUKH https://m.edsoo.ru/ff0c86fc
6e301macHOCTH

66 O6o0maronuii ypok 1 bubmuorexa [JOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be
KontponbHas padota mo teme Ne3

67 «2nekTpocratuka. [locTosTHHBIN 1 bubnuoreka [IOK
3eKTpUuUecKuid ToK. Toku B https://m.edsoo.ru/ffOc8a8a
Pa3IUYHBIX CPEAax»

68 PesepBubIil ypok. O600maronuii ypok 1 bubnuoreka [JOK
o temaM 10 kiacca. https://m.edsoo.ru/ff0c8c56

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c82ba
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

11 KVIACC

Kosu4yecTBO yacoB DJIeKTPOHHBbIE
o
‘:;11 Tema ypoka Bcero Konrporbusie  Ipaxririeckie i[:;:eﬂlrlﬂ :g[?aizr;:fenbﬂble
padoTsI padoThbI pecypest
[TocTossHHBIC MarHUTHI U UX

1 B3auMo/jieiicTBe. MaruutHoe 1ojJie. 1 bubmmoreka [{OK
Bexktop MarHuTHON MHAYKUMH. JIMHUM https://m.edso0.ru/ff0c9778
MarHUTHON WHTyKITUU
MarauTHO€ 1oJie MPOBOJIHUKA C

9 TokoM. OmbIT Dpcrena. 1 bu6moreka [IOK
B3anmopeiicTBre MpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabGopatopnas padora Nel «13yueHue 1 1 bubmuoreka [JOK
MarHUTHOTO TOJISl KaTYIIKU ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBe MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuna Ammepa.

4 JlaGopaTtopHas pabora Ne2 1 1 bubnuoreka [JOK
«Hccnenosanue nelcTBU https://m.edsoo.ru/ff0c9acO
MTOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM)

JleficTBME€ MarHUTHOTO TIOJIST HA

5 JBUKYIIYIOCS 3apsDKEHHYIO YaCTHILY. 1 bubmuoreka [JOK
Cuna Jlopenna. Pabota criibr https://m.edsoo.ru/ff0c9df4
Jlopenua
OnekTpomMarHuTHas uHAyKuus. [lotok

6 BEKTOpa MarHuTHOW nHAykuuu. J/1C 1

HWHAYKIUH. 3akoH BHCKTPOMaFHHTHOﬁ



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

JlabopatopHas pabora Ne3
«HccnenoBanue SIBICHUS
BHGKTpOMaFHI/ITHOI\/JI HHIAYKOUH

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

NupykTuBHOCTB. SBIEHUE
camounaykiuu. 31C caMOMHIYKIUH.
DHeprusi MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T10JIe

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

TexHu4eckue ycTpoiucTBa u ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
3IEKTPOMArHUTBHI, JIEKTPOABUTATENb,
YCKOPHUTENH 3JIEMEHTAPHBIX YacTHL],
VMHJyKIMOHHAs I1eYb

10

O6o6mmaronuii ypok « MarHutTHoe
noJie. DIIEKTPOMAarHUTHAST MH]TYKITHSDY

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

11

KontponbHas padota Nel o teme
«MarnuTtHoe noJie.
DneKTpOMarHUTHAsT MHYKIIHSD

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

12

CBo0OOHBIE MEXaHUUYECKUE
kosnebanus. 'apmoHnyeckue
KoseOaHus. YpaBHEHUE
TapMOHUYECKHX KOoJeOaHHi.
[IpeBpaienue suepruu

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

13

JlabopatopHas padota Ned
«HccnenoBanue 3aBUCUMOCTH
Meproja MallbIX KoeOaHuil rpy3a Ha
HUTH OT JJIMHBI HUTU M MaCChI TPy3a»

14

Hpe,[[CTaBJ'IeHI/Ie 0 3aTyXarmux

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbb86



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/ff0cbb86

KosieOaHusX. BeiHy X 1eHHbIE
MexaHnJecKue koiedanus. Pe3onanc.
BI)IHY)KZ[GHHI)IC BJICKTpOMaFHI/ITHI)IC
KoJIeOaHus

15

Konebarenbubiit koHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHMs B
U7eanbHOM KOJIe0aTeIbHOM KOHTYPE.
AHanorus MexJ1y MEXaHM4eCKUMHU U
AJIEKTPOMAarHUTHBIMU KOJI€OaHUSMU

bubmmoreka [{OK
https://m.edsoo.ru/ff0ch820

16

®opmyna Tomcona. 3akoH
COXpPaHCHUA DHEPIruru B HACAJIbHOM
KoJ1e0aTeIbHOM KOHTYpe

bu6moreka [IOK
https://m.edsoo.ru/ffOch9c4

17

[Iepemennslii Tok. CHHYCOMAAIBHBIN
MepeMEHHbINA TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKAa. AMIIIUTYJHOE U
JNEUCTBYIOIEE 3HAYCHHUE CUJIBI TOKA U
HaIPSDKCHAS

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

18

Tpancdopmarop. [IponssocTso,
nepenava u norpedieHue
ANEKTPUYECKON SHEPTUU

19

YCTpolCTBO M MPAKTUUECKOE
MIPUMEHEHHE JIEKTPUIECKOT0 3BOHKA,
reHepaTopa NepeMeHHOro TOKa,
JTUHUH JIEKTporepead

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

20

DKOJIOTHYECKHE PUCKU IIPU
IIPOU3BOJICTBE DIIEKTPOIHEPTUU.
KynbTypa ucnonp3oBaHus
UIEKTPOIHEPTUHU B ITOBCEIHEBHOMN
KU3ZHU



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

Mexannueckue BOJIHBI, YCJIOBUA
pacnpocrpanenus. [lepuon. CkopocTh

bubmuoreka [JOK

21
pacrpoCTPaHEHUS U JIJIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tonepeunsie U TPOIOJIbLHBIEC BOITHBI
29 3Byk. CKOpOCTh 3BYyKa. | pOMKOCTH bubnuorexa [JOK
3ByKa. BricoTa ToHa. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNeKTpOMarHUTHBIE BOJHBI, UX
23 cBoicTBa 1 ckopocTh. [1Ikana bubmorexa HOK
p ' https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[TpuHIUIIBE PaTUOCBI3N U
24 TeneBueHus. Pa3Butue cpencTs
cBs3U. Pagnosiokamus
o5 KonTponbHas pabota Ne2 bubnuoreka [JOK
«Konebanus 1 BOJTHBI https://m.edsoo.ru/ff0cc6f8
[IpsimonuHelHOE pacpoCTpaHEHUE
26 CBETa B OJJHOPOJIHOM Cpejie. bubnuoreka [IOK
Todeunslii ICTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxxeHue cBeta. 3aKOHbI
27 otpaxkeHus ceta. [loctpoeHue bubmorexa HOK
p o p https://m.edsoo.ru/ffOcd4e0
M300paKeHuil B IJIOCKOM 3epKajie
IIpenomnenune cBera. [TonHoe
08 BHYTpeHHee oTpaxeHue. [IpenenbHblit bubnunoreka [JOK
YTOJI IOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpaKeHUS
JIaGoparopHas paboTa Ne5
bu6mmoreka [JOK
29 «M3mepenne nokazarens

MPpCIOMIICHUSA CTCKIIA»

https://m.edsoo.ru/ffOcd67a



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

JIunssl. [TocTpoenue n3obpaxkeHuil B

30 nuH3e. DopMysa TOHKOH JIMH3EI bubmmorexa [JOK
- POPMY ’ https://m.edsoo.ru/ffOcdd1e
YBeIU4eHNE JIMH3BI
JlabopatopHas pabota Ne6
31 «MccnenoBanue CBOWCTB
M300paXeHUH B IMH3AX)
Hucnepcus ceeta. CIIOKHBIN COCTaB
32 6enoro cserta. L{Ber. JlabopaTtopHas
pabota Ne7 «Habnronenue nucnepcun
CBETa»
WNnTtepdepenmus creta. dudpaxmus bubnuoreka [IOK
33 N
ceerta. [ludpakumnonnas pemeTka https://m.edsoo.ru/ff0ced22
[TonepedHOCTH CBETOBBIX BOJIH. bubnuoreka [JOK
34
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuueckue mpuOOpHI M YCTPOMCTBA U
yCI0BHS WX 0€30MMacCHOT0 MPUMEHEHUS
['panuIBl MPUMEHUMOCTH
36 KJIacCM4YeCcKor MexaHukH. [locTynaTsl bubnuoreka [JOK
CIIeIMaIbHOM TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
OTHOCHUTENBHOCTDh OJTHOBPEMEHHOCTH.
37 3aMeqIeHe BpeMEHH U COKpaIleHUE Bubmiorexa OK
P P https://m.edsoo.ru/ffOcfa42
JUTHHBI
DHeprus U UMIYJIbC PEISTUBUCTCKOM
38 gacTullbl. CBS3b MaCChI ¢ SHEPTUeH U bubmmorexa [IOK
) P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPrusl MOKOs
39 KonrtpomnbHas padora Ne3 «OnTuka. bubnuorexa [IOK

OcCHOBEBI CIICLIHaIbHOM TCOpHUn

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

OTHOCUTCIIBHOCTH»

OTKpbITHE U HCCIEN0BAaHUE

bubmmoreka [{OK
4 . A.T.
0 (porosdexra. Ompirer https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl poToddhdekTa. YpaBHEeHUE
41 BﬁHmTeEHa nqs)[q)q)omaq)gema brmmorexa [OK
a ' https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» gorosddexra
42 ®oronsl. opmyna [Inanka. Dueprus bubnnorexa [JOK
Y UMITyJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
JaBnenne ceera. OnbiTol I1. H.
43 JlebeneBa. XuMHuuecKoe JIeMCTBHE bubmorera [JOK
JleBa. a https://m.edsoo.ru/ff0d04a6
cBETa
TexHu4eckue ycTpoicTea u
MPaKTUYECKOe MPUMEHEHHE:
44
dboTornemMeHT, (OTOIATIHK,
COJIHEUHas OaTapesi, CBETOIUO]]
45 Pemenne 3agau mo reme «91€MEHTBI bubmuorexa [JOK
KBAaHTOBOM OIITHKI) https://m.edsoo.ru/ff0d0302
Mopens atoma TomcoHa. ONBITE
46 Pezepdopna no paccesHuro 0-4yacTu bubmorexa HOK
PPOPA P t https://m.edsoo.ru/ff0d091a
[InanerapHas Moaenb aToMa
bubnuoreka [JOK
47 I1 b
OCTYTIaTRl Hopa https://m.edsoo.ru/ff0d0afa
H3nydenue u noromieHue GoTOHOB
48 II I/I};Ie exoie aTOMEIlH co H(()ii“o OBHS bubmorexa HOK
p pexon . g yp https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha Apyroi. Buasl criekTpos
49 BomnnoBsie cBoicTBa yacTHIl. BoIHBI bu6mmoreka [JOK

ne bpoins. KopnyckymnsapHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0cffc4
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BOJIHOBOM nyanu3M. ClIOHTaHHOE U
BBIHYX/ICHHOE U3JIyYCHUE

50

OTKphITHE PaIMOAKTUBHOCTH. OTIBITHI
Pesepdopna mo onpeneneHuo cocraBa
PaIMOAKTUBHOTO H3TyUYEHUS

bu6mmoreka [{OK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbda-, 6era-, ramma-
n3nydeHus. Biusaue
PaIMOaKTUBHOCTH Ha )KUBBIE
OpraHU3MBbI

52

OTKpbITHE TPOTOHA Y HEUTPOHA.
N3otombl. Anbda-pacma.
DNEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaa. ['amMmma-usinyyeHue

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

53

DHeprus CBs31 HyKJIOHOB B sijIpe.
Snepubie peakunu. AnepHblid
peakrtop. [IpoGiembl, TEpCHIEKTUBHI,
AKOJIOTUYECKUE ACTICKTHI SICPHOM
SHEPTETUKHU

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

54

DyieMeHTapHbIe YacTulbl. OTKpBITHE
Mo3uTpoHa. MeTobl HaOMIOACHUS U
perucTpaium 31eMeHTapHbIX YaCTHII.
Kpyrasiii cron «DyHnaMmeHTanbHbIE
B3auMoJIeicTBUA. EnMuHCTBO
(bu3nuecKoil KapTUHBI MUPa»

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

55

Bun 38é3nnoro He6a. Co3pesaus,
SIPKUE 3BE3/1bl, IUIAHETHI, UX BUANMOE
nBrokenne. ConHeyHas CUCTEMA

56

Connue. ConHeuHast akTUBHOCTb.
Ncrounuk sHeprun ConHua U 3BE311



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

57

3BE3/1bl, NX OCHOBHbIC
XapaKTEPUCTUKHU. 3BE3/IbI TJIABHOU
MOCJIeI0BaTeIbHOCTU. BHyTpeHHEee
cTpoenue 3B&311. CoBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOXKICHUU U
sBomtonuu CoJiHIa U 3BE3]T

58

Mneunsiii [1yTe — Hama I'anakTuka.
[Tonoxenue n apmxenue ConHua B
lNamaktuke. 'anaktuku. Y€pHble
JIBIPBI B Ipax rajJakTHK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonpmoro B3peIBa.
PenukroBoe uzmydeHue.
MeraranakTuka

60

Hepemennsie npo0iemMbl acCTpPOHOMUU

61

KontponbHas padota Ned «InemMeHTHI
ACTPOHOMHUU U aCTPOPUIUKI»

62

O6o6maronuii ypok. Ponb ¢pusuku u
ACTPOHOMHUHU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdepax nesiTeTbHOCTH
YyeJIoBeEKa

63

O6o6matomuit ypok. Ponb u Mmecto
(DU3HMKH ¥ aCTPOHOMHMH B
COBPEMEHHOM HAyYHOW KapTUHE MUPA

64

O6o0maronuit ypok. Posb
¢u3nyeckoil Teopun B HopMUPOBAHUH
MpeCTaBICHUN 0 (pru3nyecKoi
KapTUHE MHUpa




O6o0mmaromuit ypok. Mecto
(bu3nvecKoil KapTHHBI MHpa B 001IeM

65 1
PSAY COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX [IPEICTaBICHUN O IPUPOJE
66 PesepBHbIl ypok. MarautHoe nosie. 1
DneKTpOMarHuTHAsE MHIYKIHS
PesepsHblit ypok. Ontuka. OCHOBBI
67 CHEIHATEHON TeopHuu 1
OTHOCHUTEIILHOCTH
Pesepnbiit ypok. KBantoBas ¢uzuka.
bu6moreka [IOK
68 DeMeHTBl aCTPOHOMHHU U 1
https://m.edsoo.ru/ff0d1784
acTpopHU3UKU
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOAUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJ151 YYEHUKA

*  O®usuka, 10 knacc/ Msakumes I'.4., byxosies b.b., Corckuit H.H. nmox
penakmueit [laphentreBoit H.A., AkuinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocseienue.

* ®usuka, 11 xnacc/ Mskuwes I'.JI., Byxosues b.b., Yapyrun B.M. nox
penakmueit [lapdentreBoit H.A., AkuinonepHoe obiiectBo «M3aaTenscTBO
«ITpocBemieHue».

» CoOopHnuk 3a1a4 1o ¢usuke 111 9-11 kmaccoB 0611e00pa30BaATEIBHBIX

yupexaenuil. CoctaBurens [.H.CrenanoBa. Mocksa "IIpocsenienue"

METOANYECKHUE MATEPHUAJIbBI AJIS1 YUUTEJA
» ®wusuka. [Toypounsie pazpadotku. 10, 11 kimaccel: mocobue s
obmeo6pazosar. opranu3anuii / FO.A. CaypoB. — M.: [Ipocsemienue.
*  @usuka. KoHTpoab 3HaHMM, yMEeHMI U HaBbIKOB yuamuxcs 10-11 kinaccos.
B.A. 3a6otun, B.H.Komuccapos - M.:Ilpoceemienue.
*  O®wusuka. CaMoCTOSITENbHBIE U KOHTPOJIbHBIE paboThl 10-11 Kiacceor.
VYyebHoe mocobue A 061eodpa3zoBaTeIbHON OpraHUu3auu./

E.C.Eprotkun, C.I".Eptotkuna - M.IIpocBeuienue

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

* https://m.edsoo.ru -6udmmoreka IIOK



 http://nsportal.ru - conmaneHas ceth paOOTHHUKOB 00pa30BaHUsI.
 http://markx.narod.ru/pic/ - ¢pusuka B mxore.
» http://ffestival.1september.ru/articles/ - ¢pectuBanp negarornyeckux

uAeR«OTKPBITBIN YPOK».
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