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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro YpoBHSI Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE TMOJIOKEHHH M TpeOOBaHUI K pe3yJbTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUN MporpaMmsbl, npenctraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboueil MporpaMMbl BOCIHUTAHHS H
KOHLIETIIIUMA TIpenojiaBaHus yuyeOoHoro mnpeamera «Duszmka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, pEATU3YIOIINX OCHOBHEIE
o0Opa3oBaTeNbHbIEC TPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHON KapTUHBI MUpa oOydatomuxcs 10—11 kinaccoB npu o0yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBanusIM OI'OC COO K maHUpPyEMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yibTaTaM OOyUEHHs], a TAKKe
YUUTBIBAET HEOOXOJUMOCTh pEAU3alUU MEXIPEAMETHBIX CBA3EH (U3UKH C
€CTECTBEHHO-HAYUYHBIMHU yU4E€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
ey U3ydeHus (U3UKU Ha YPOBHE CPEAHETO O0IIEero 00pa3oBaHus, IIIaHUPYEMbIE
pe3ynbTaTbl OCBOEHUSI Kypca (HU3UKHU: JIMYHOCTHBIE, METalpEAMETHbBIE,
npeaMeTHble (Ha 6a30BOM YPOBHE).

[TporpamMma no u3mke BKIIOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YIbTaThl IO roJjaM O0yUYEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1no rogaM o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPUPOJbI, BHICTYMAas B
KayecTBe y4eOHOTo MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpykaromiem mupe. IkoabHBIN Kypc GU3NKH — cHCTEMOOOpa3yIoIni
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MUYECKHEe 3aKOHbI
JeKaT B OCHOBE TIPOIIECCOB W SIBJICHWM, HM3y4aeMbIX XHUMHEH, OHUOJOTHEH,
¢buznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npUMeHeHHe (U3WYECKUX 3HAHUM  ONpeneNseT Xapakrep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIOTHI B c(pepe SHEPreTUKHU, TPAHCTIOPTa, OCBOCHHS KOCMOCA,
MOJIyYeHHUs] HOBBIX MAaTEpPHAJIOB C 3a/laHHBIMU CBOMCTBaMU U Apyrux. M3yuenue
(bU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE ECTECTBEHHO-HAYYHOUN KapTHUHbI
Mupa oOydaroruxcs, B (HOpMUPOBAHHE YMEHHI TPUMEHSITh HAYYHBIA METOJ]
MO3HAHUS MPU BBIMOJIHEHUN UMHU Y4EOHBIX UCCIIEIOBAHUIA.

B ocHOBY Kypca Gpu3nku 111 ypOBHS CPEHETO O0IIET0 00pa30BaHMS MOJIOKEH
pAI Uaer, KOTOPbIE MOKHO PACCMATPUBATh KAK MIPUHLIUIBI €M0 OCTPOEHUS.
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Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTWUYECKH
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoes ecenepanuzayuu. B CcOOTBETCTBMUM C HEW MaTepuanl Kypca (QU3HKA
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIsieTcs
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanuss mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMAa (PU3UYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHUS
(U3HMKHU C pa3BUTUEM OOLIECTBA, a TAKXKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMHU
Y HKOJIOTUYECKUMU MTPOOIeMaMHu.

Hoes npuknaonou nanpasnennocmu. Kypc Gu3nku npenonaracT 3HakOMCTBO
C IIMPOKUM KPYIrOM TEXHUYECKHX M TEXHOJIOTMYECKHX NPWIOKEHUN H3yYECHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKUM Mpo0JemMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C PA3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takke OOCYKIEHUS
npo6JieM pallMOHAIBHOTO MPUPOOTNIOIb30BAHMS U HKOJIOTHYECKOM 0€301acHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpPEAHEro OOILero
oOpa3oBaHus SBIAIOTCS (PU3MUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABIECHUN O
CTPYKTYpE MOCTPOEHUsI GU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IIPUHIIUIIOB B COBPEMEHHBIX IIPEICTABICHUSX O IPUPOJE, TPAHUIIAX IPUMEHUMOCTH
TEOPHM, JUIsl ONMCAHNS €CTECTBEHHO-HAYYHbIX SIBJIEHUI U MPOLECCOB).

CHCTEeMHO-AESTENbHOCTHBIN MOJIX0J B Kypce (DU3UKU Pean3yeTcs Mpexie
BCEro 3a CUET OpraHU3alUU SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YyYaroluXCsl.
J1i1st 6a30BOT0 YPOBHA Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JIa0OpAaTOPHBIX pabOT, KOTOPBIE B IpOrpamme
no (usuke 0ObEIMHEHBI B OOIIMIA CHUCOK YYEHWYECKUX MPAKTHUYECKUX PadoT.
Boijenenrie B yka3zaHHOM MepeyHe J1abOpaTOpHBIX pabOT, MPOBOJIMUMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbHOrO mpolecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHalleHus] kabuHeTta ¢usuku. [lpu
TOM OO0ECleunBaeTcsi OBJaJCHUE OOYyYaroIIMMHUCS YMEHUSMU MPOBOJIUTH
KOCBEHHbIE HM3MEPEHUS, HCCIEAOBaHUS 3aBUCHUMOCTEN (PU3MUECKUX BEIUYMH U
MIOCTAaHOBKY OIBITOB 110 MIPOBEPKE MPETI0KEHHBIX TUIIOTES.

bonbiioe BHUMaHUE yAENSIEeTCs PEIIEHUI0 PACYETHBIX M KAYECTBEHHBIX 3a/1a4.
[Tpu 3TOM 1J1s1 pacUETHBIX 33124 TPUOPUTETOM SIBISIOTCS 337a4M C SIBHO 33/IaHHOMN
buznyecKkoil MOAENbI0, TO3BOJIIOIIME TMPUMEHATh HW3YUYEHHBIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJHOTO paszfena Kypca, TaKk U HMHTErpupys 3HaAHUS W3
pa3HbIX pa3aenoB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBISIOTCS 3aJaHusl Ha
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OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyrommue BbIOOpa (PU3NYECKOM MOJEIM A CUTyallMd MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpedoBanusimu ®I'OC COO k MaTepuanbHO-TEXHUUECKOMY
o0ecrniedyeHno y4eOHOro mporecca 0a30BbIil YypOBeHb Kypca (M3HKH Ha YpPOBHE
cpenHero ooOmero oOpa3oBaHUsl JIOJDKEH H3Yy4aTbCs B YCIOBHUAX MPEAMETHOTO
KaOuHeTa (PU3WKA WM B YCJIOBHSX WHTETPUPOBAHHOTO KaOWHETa MpPEIMETOB
€CTECTBEHHO-HAYYHOTO IHKJIA. B kabuHeTe (QU3HKU JOIHKHO OBITh HEOOXOTUMOE
nabopaTtopHoe OOOpyIOBaHWE IJsl BBHIMOJTHCHHS YKa3aHHBIX B IMpPOTpamMMe IO
(dU3MKE YUEHHUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAMOHHOE 000PYI0BaHHUE.

JleMoHCcTpallMOHHOE  00Opy/I0BaHUE (DOpMUPYETCS B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTaTOYHOCTH M OOECHEYMBAET IOCTAHOBKY
MEPEUUCIICHHBIX B TMporpaMMe Mo (GU3HKE KIIOYEBbIX JIEMOHCTpAlui s
UCCIICIOBAaHMUSI  M3yYaeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
GbyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYCCKUX TIPUMCHCHHM.

JlaGopatopHoe 00O0OpyJIOBaHHE [JIsi YUYEHUYECKUX NPAKTUUECKUX padoT
dopMupyeTcss B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB U 0OECIEeYMBAaEeTCs B pacuére
OJTHOTO KOMIUIEKTa Ha JBYyX oOyuarommuxcs. TemaTnuueckue KOMILUIEKTHI
7a00paTOpHOTO OOOPY/IOBAaHUSL JOJKHBI OBITh MOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJb30BaHNU aHAJOTOBBIX W IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHHBIX CUCTEM B BHJI€ TU(PPOBBIX TaOOpATOPHUH.

OCHOBHBIMH TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaAHUU SIBJISTFOTCS:

e (opmMupoBanue HHTEpeca W CTpEMJICHUS OOYYArONIUXCS K HAYyYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HMHTEJUIEKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJ]Ie TIO3HAHUS U (POpMUpOBaHUE
MCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHHE HAYYHOTO MUPOBO33PEHHSI KaK pe3yabTaTa U3yueHHUs OCHOB
CTpOCHHMSI MaTepUH U (HyHIaMEHTATBHBIX 3aKOHOB (DM3HKHU;

e (¢dopMmupoBaHWE yMEHHUU OOBICHITH SBICHUS C HCIOJH30BAHHEM
bu3YeCcKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIhCTB;

e (opmMupoBaHue mpencTaBICHUNA O PONMM (PUBUKU IS Pa3BUTHUS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTrxeHrne 3TUX Ienei 00ecredrBaeTCsl pElIeHHeM CIEeIyIOIMNX 3a71ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:

e TPHOOpPETEHUE CUCTEMBI 3HAHUN 00 O0IINX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAass MEXaHHKY, MOJIEKYJSIPHYIO (U3HKY,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H SJIEMEHTHI aCTPOPHU3UKY;
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e (dopMupoBaHHE YMEHHMH TPUMEHATH TEOPETUYECKUE 3HAHUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUHW B TPUPOAEC U IS TPUHATHA
MPaKTUYECKUX PEIICHUN B MOBCEIHEBHOM KU3HU;

e OCBOCHHE CIIOCOOOB pELIEHUS PA3IUYHBIX 3a7a4 C SBHO 3aJIaHHOMN
dusznyeckoil Monenbplo, 3aJay, MOJPa3yMEBAIOIIMX CaMOCTOATEIbHOE
co3anue GU3NYECKON MOEINH, aIeKBAaTHON YCIOBHSIM 33/1a4U;

e TMOHMMaHUE (UBUYECKUX OCHOB M MPHUHIUIOB JIEUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX IMPOIIECCOB, UX BIUSHUS HA OKPYKAIOILYIO
cpeny;

e OBJIAJICHUE METOJIaMH CAMOCTOSITEFHOTO TUTAHUPOBAHMS W TPOBEACHUS
bu3nYECKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OIIpE/IeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3JaHME YCIIOBUHM JJI Pa3BUTUSI YMEHHUH MPOEKTHO-UCCIIE0BATEIbCKOMH,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (06a30BbIi ypOBEHb) Ha YpPOBHE CPEIHEr0 OOIIEro
oOpazoBanus oTBoauTcst 136 yacos: B 10 knacce — 68 yacoB (2 yaca B HEJENIO), B
11 kmacce — 68 yacoB (2 yaca B HEZICIIO).

[Ipennaraempiii B mporpamMme MO (U3MKE TMepeyeHb JabopaTOPHBIX U
NPAKTHUECKUX paboOT SBISETCA PEKOMEHIOBAHHBIM, YUWTENh JEaeT BBIOOP
NPOBEJCHUS JTA0OpATOPHBIX PAOOT M OMBITOB C YYETOM WHIWBUIYaTbHBIX
0COOEHHOCTEH 00yUarOIIUXCSl.
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COJEPXKXAHUE OBYUEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOTO MO3HAHUSA

®dusnka — Hayka o npupone. HaydHble METOABI NO3HAHUSA OKPY’KAOILETO
Mupa. Ponb skcriepuMeHTa u TEOpUU B IPOLECCE MO3HAHUS TPUPOABL. DKCIIEPUMEHT
B (U3HKeE.

MonenupoBanue ¢Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIOTE3HI.
®dusnueckre 3aKOHbI U TEOPHUH. ['paHUIIBI TPUMEHUMOCTH (PU3NYECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBUA.

Ponb u MecTto QUMK B (OPMHUPOBAHUU COBPEMEHHON HAYyYHON KapTUHBI
MHpA, B PAKTUYECKON IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble U IUQPOBBIE H3MEPUTENbHBIE TMPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pazgen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABMXKeHHE. OTHOCUTETBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSSI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHHUE MaTe€pUaJbHOW TOYKHM, UX MPOEKIMU Ha OCU CHUCTEMBI KOOpIWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MpsIMOJIMHENHHOEe IBIkeHue. [ 'paduku
3aBUCUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHHUS, IyTH U MepeMeIICHUs
MaTepUaIbHOW TOYKHA OT BPEMEHH.

CBobogHOE nageHre. Y CKOpeHHe CBOOOIHOTO MMaICHUS.

KpuonuHeitHoe nBrkeHue. J[BUKeHNE MaTEpUAIBHON TOYKH 110 OKPYKHOCTH
C IOCTOSIHHOM IO MOJYJIIO CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHENHAsI CKOPOCTh.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyecknue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WILTIOCTPAIUS KMHEMATUYECKUX XapaKTEPUCTHUK
JBU>KECHUSL.

[IpeoOpa3zoBanne TBMIKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yX€e U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmionenue aABuKeHUs Tena, OPOIIEHHOIO IMMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.
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N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienne CKopoCcTy Ipu ABUKEHUH 1O OKPY>KHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

N3ydeHre HEpaBHOMEPHOTO ABUKEHHUS C LEIbIO ONPEAECICHUS MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NYTSIMH, MPOUJCHHBIMU TEJIOM 34
MOCJIEAOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHH IMPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHUS [IapUKa B BI3KOU JKUIKOCTH.

N3yueHnue nBUXKEHUS Tella, OPOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTH  ['anmnes.  IlepBbid  3akoH  HproToHa.
HNHepryanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cui. Bropoii 3akon HeroToHa s
MaTepuaabHOU TOUKU. Tpernil 3akoH HproTOHA 1151 MatepranbHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tspkectu. llepBas kocmumueckas
CKOpOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, CKoabxkeHus, kauenust). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokos. KoagduimeHt tpeHusl.
Cuiia conpoOTUBIIEHUS MPU JIBU)KEHUU TEJa B KUJKOCTH UIIU Ta3e.

[TocTynarensHOE M BpalaTeabHOE IBIKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
pPaBHOBECHUS TBEPIOIO TEJIA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHUE: MOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHll.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAeOpMaliuu.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VY cioBus paBHOBECHUs TBEPAOTO Teiia. Buibl paBHOBECHS.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3yuyenue aBuxkeHUs: Opycka 1o HaKJIOHHOU MJIOCKOCTH.
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HccenmenoBanne 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B NPYKUHE H
pEe3MHOBOM 00pasiie, OT uxX JAehOopMaIIvH.

HccnenoBanre yCIIOBHI pPaBHOBECHS TBEPIAOTO TENA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonbl coXpaneHus 6 MexXaHuKe

Nmiynbc MarepuaabHOM TOYKHM (Te€na), CHUCTEMbl MaTE€PHAIBbHBIX TOYEK.
NMnynbc cuiibl U1 U3MEHEHUE HUMITYJIbCa TeNd. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTruBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBL.

Kunernueckass 3Heprusi MarepuanbHO Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOUW SHEPTUMU.

IloreHunanbHas DHEPIusl. IloreHunanbHas DHEPIUs yIpyro
nedopMUpOBaHHOM NpyxkuHBL. [loTeHManbHas s3HEprust Tena BOJIU3U TOBEPXHOCTH
3emu.

[loTeHnmanbHble U HENOTEHUHMANbHblE  Cuibl.  CBa3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C ©3BMEHEHUEM MEXaHUYECKOW DHEPTUH CUCTEMBI TEN. 3aKOH
COXpPaHEHUS MEXaHUYECKOU YHEPTUH.

Yipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckne yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHUE: BOAOMET, KOMED,
MPYKUHHBIN UCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTruBHOE IBHXKEHUE.

[lepexoq NOTEHIMATLHON SHEPTUU B KHHETUYECKYIO U 0OPATHO.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa C IMOMOIIBIO JBYX OJIMHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C UBMEHEHHUEM MEXaHHYECKOW SHEpruu
TE€JIa Ha PUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. Ocno6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHBIE TIOJIOKEHUSA MOJICKYJISIPHO-KUHETUYECKOW TEOPUHU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. Juddysus. Xapaktep IBIKEHUS U
B3aMOJEUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI Tra3oB, XHUIKOCTEU H
TBEPABIX TN U OOBSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelneil. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TennoBoe paBHoBecue. Temrieparypa u €€ nuamepenue. lllkana temmneparyp
Llenbcus.
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Mopnens  uneanpHOoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAs TeMIiepaTypa Kak Mepa
CpellHEe KWHETUYECKOM SHEpPruM TEIUIOBOrO JBMKEeHHs vacTul rasa. l[llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon JlanbToHa. M3omponiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBICHHE H3OMPOIECCOB: H30TEpMa, H30X0pa,
n3o0bapa.

TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUI.

OnpeIThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aMMO/ICHCTBUSI.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITE, WUIIOCTPUPYIOIINE YpPaBHEHHUE COCTOSHUS UJCAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUSI Pa3peKEeHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuKu

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPrus TEPMOIMHAMHYECKOU
CUCTEeMBI U cIocO0bI €€ n3MeHeHus. KonnuecTBo TeIioTel U pabota. BHyTpeHHsIs
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsl TEIIOEMKOCTh BEIECTBa.
KosruecTBo TEIIOTH pH TEIIONEpEIaye.

[Tonsitue 006 ammabatHOM Tiporiecce. I[lepBbii 3aKOH TEPMOJIWHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporeccaMm. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepMoguHamMuku. HeoOpaTuMocTh MPoIeccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MamuHax. KoapdUIMEeHT MMone3H0ro
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero ko3¢ @uIMEHT MOJIE3HOTO
JNEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.
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TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOIWIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Tejla MPU COBEPIICHUU PAOOTHI: BBLIET
npoOku W3 OyTBUIKM TIOJ JEUCTBHEM CXXATOTO BO3MyXa, HarpeBaHue 3dupa B
JATYHHOU TpyOKe IMyTEM TpeHHsI (BUIEOAEMOHCTPALINS).

N3meHeHue BHYTpEeHHEH SHEpruu (TeMIiepaTyphl) Teja Mpu Terionepeaaye.

OnbIT N0 a1abaTHOMY paCUIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHHUs, PEAaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopusie padbonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvle nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllleHHBIM map. YaenbHas TemioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaiibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUe TEII0BOTO OaiaHca.

TexHuyecknue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHUU MOIYYEHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBOMCTBa HACBIIICHHBIX TapOB.

Kunenuve npy MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOnronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. dnekmpocmamuxa
OnexTpuzanus Ten. JNeKTpUIecKuil 3apsa. J[Ba BU1a 3JIEKTPUIECKUX 3apsI0B.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHEHUS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaoB. 3akoH Kynona. TodedHblil 3€KTPUYECKUN 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3yeKTpuueckoro mnojs. [IpuHuun
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CYNEPHO3UILIUNA DIEKTPUUYECKUX Tojeil. JIMHUM HanpsHKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGota cun anekrpocratudeckoro noJjs. [lorenuuan. Pa3HocTs NOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUYECKOM Tosie. [luanexkrpuueckas
MIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DNeKTpOEMKOCTh TUIOCKOIO KOHAEHCATOpa.
DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpPUOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmapar, CTpPyHHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHLKUII IEUCTBUS 3JIEKTPOMETPA.

B3anmoielicTBUE HaIEKTPU30BAHHBIX TEN.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOIHUKH B 3JIEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
MJIACTHH, PACCTOSHUSI MEXAY HUMH U AUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOTO KOHJEH CaTopa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3mepenue 35eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwtii 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS JJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsbxkenue. 3akoH OMa 7151 ydacTKa LETH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AECIbHOE CONPOTHUBJICHUE BEIECTBA.
[TocnenoBaTenpHOE, TApPALIENBHOE, CMEIIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DNEKTPOJBIXKYIAA CHJIA U BHYTPEHHEE CONMPOTUBJIECHHWE HWCTOYHHKA TOKA.
3akon Oma 11 OJHOM (3aMKHYTOM) 3yIeKTpudeckoi 1enu. KopoTkoe 3aMbIKaHUE.

DJIEKTpOHHAsT  MPOBOAUMOCTH  TBEPIABIX  METAUIOB.  3aBUCHUMOCTH
COIIPOTHUBJICHUS METAJIJIOB OT TeMnepaTypbl. CBEpXIIPOBOAUMOCTb.

DNeKTpUYEeCKU TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX MYYKOB.

[TonynpoBOTHUKHY. CobOcTBeHHas u npuMecHast MPOBOJUMOCTD
noJrynpoBogHUKOB. CBocTBa P—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  pacIjlaBax  AJIEKTPOJMUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALMS. DIEKTPOIIU3.
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OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHBIN
paspsa. Monnus. [1nazma.

TexHuueckue yCTpPOHCTBA M TPAKTUYECKOE MPUMEHEHHUE: aMIepMeTp,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEINIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA AUO/I,
TEPMUCTOPHI ¥ POTOPE3UCTOPHI, TOTYIIPOBOTHIUKOBBIN TNO/, TaTbBaHUKA.

Jlemoncmpayuu

N3mepenre cuiibl TOKAa U HAMPSKEHUS.

3aBUCUMOCTh COIPOTUBJICHUS] LUUIUHAPUYECKUX TPOBOJHUKOB OT JJIMHBI,
IJIOLIAM TONEPEYHOr0 CEUEHUS U MaTepHuana.

CMeliaHnHOe COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wu3MepeHHe dIEKTPOJABIXKYIIEH cuibl. KOpoTKoe 3ambIKaHHE
raJlbBAaHMYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTh CONPOTUBJIEHUS METAJJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsaa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/A.

Yuenuueckuii sxkcnepumenm, nabopamopuvie pabomoi

N3yyeHue cMenaHHOro COeIMHEHUS PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaoGmronenne amexTpoimsa.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usznku 0a30Boro ypoBHA B 10 kiacce OCyLIECTBISETCS C
y4ETOM COJACPIKATEIBHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YYEHHEM METOJOB HAyYHOTO
MO3HAHUA: SIBJICHWE, HAay4yHbId (akT, runore3a, (pumyeckas BEIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJICITUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pellleHWEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabosa, rurnepOosna, ux rpauKku U CBONCTBA, TPUTOHOMETPUYECKUE (DYHKITUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCHU KOOPJIUHAT, CI0KEHNE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIXKEHHUE B KUBOU mpupoje, auddysus, ocMmoc,
TEIJIOOOMEH KUBBIX OPraHU3MOB (BUAbI TEILIONEPEIAayH, TEMIOBOE PABHOBECHE),
ANEKTPUUYECKUE SIBJIICHUS B dKUBOU MPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJIIPHAsl Macca, TeIJIOBbIE CBOMCTBA TBEPABIX T, )KUJKOCTEH U ra3oB,
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DIEKTPUYECKUE  CBOMCTBA  METAUIOB,  JJEKTPOIMTUYECKAS  JAMCCOLMALMSA,
rajbBaHUKA.

l'eocpaghus: BaxXHOCTb BO3/lyXa, BETPbI, 0apOMeTp, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUE JABHKEHUN C UCIOJIb30BAaHUEM MEXAHU3MOB,
y4€T TpPEHMS B TEXHUKE, MOJAIIWITHUKH, HWCIIOJIb30BAaHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBON XOJOJWJIBHUK, KOHIULMOHEP, TEXHOJIOTUH
IIOJIy4EHUS] COBPEMEHHBIX MAaTEepUaloB, B TOM YHCIEC HAHOMATEPUAIOB, U
HAaHOTEXHOJIOTHH, 3JIEKTPOCTATHUECKasl 3allUTa, 3a3€MJIEHHE 3JIEKTPOIpPHOOpOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArpEBATEIIbHBIC npuoOOpkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KVIACC

Paznen 4. DiaekTpoauHaAMKUKA

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE MOCTOSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIMI Cynepno3niny MarHUTHBIX MOJIEH.
JluHnn MarHuTHOW WHAYKUMW. KapThHa JIWMHWUKA MarHUTHOM WHIYKUIHMHU IIOJIA
MOCTOSTHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKIWH
MAarHUTHOTO TOJISl JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJieHUE. [[BH>KEHUE 3apsHKEHHOW YaCTULIBI
B OJTHOPOJTHOM MarHUTHOM MoJjie. PaboTa cuisl Jlopenna.

SIBieHMe ANEKTpOMArHUTHOM HMHAYKIUU. IlOTOK BEKTOpa MarHMTHOM
WHIYKIUU. OJEKTPOJBIXKYIAS CUla HWHAYKUMH. 3aKOH 3JIEKTPOMAarHUTHOM
nHaykunu Papanes.

BuxpeBoe nsnexkrpuyeckoe Moje. IDICKTPOABWKYIIAS CHJIA HHAYKIAH B
MIPOBOJIHUKE, IBUAKYIIEMCS TTOCTYIATENIBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

[IpaBuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHHE CaMOMHAYKUHUH. OJEKTPOABUKYIIAs  CHIIA
CaMOWHIYKIIHH.

DHEpPrusi MAarHUTHOTO TOJIS1 KATYLIKHU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHudeckue yCTPOMCTBA W MPAKTHUYECKOE TMPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, JJIEKTPOABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTHULl, MHIYKIIMOHHAS IEYb.
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Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MTyYKa MArHUTHBIM TTOJIEM.

JIMHUY MHIYKIIMY MAarHUTHOTO TIOJISI.

B3anmonencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cunia Ammnepa.

JewnctBue cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHYKIUH.

[TpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUKYIIEH CHIIBI MHAYKIHAH OT CKOPOCTH HW3MEHEHHS
MarHuTHOTO ITOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuuecxuii sxcnepumenm, 1abopamopvle pabomol

N3ydyeHrne MarHuTHOTO MOJIsI KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSSHHOTO MAarHUTa HAa PAMKY C TOKOM.

HccnenoBanue sBIEHUA 3JICKTPOMArHUTHON MHIYKIWH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepumona, wacrora, amrmumryga u ($aza KoyeOaHUU.
[IpykVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHUYECKUX
kosebanuii. [IpeBparieHue sHepruu Npyu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJICATbHOM KOJICOATEIbHOM KOHTYpE. AHAJIOTHS MEXIy MEXaHMYECKUMHU U
AJIEKTPOMAarHUTHBEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'uM B UJ€aTbHOM K0Jie0aTeIbHOM KOHTYpE.

[IpencraBienne o 3aTyXarouux KojebaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
koJiebanusi. Pezonanc. BeIHYX/I€HHBIE 2JIEKTPOMAarHUTHBIC KOJICOAHMS.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOTO TOKa. AMIUIUTYJAHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa U
HaIpsHKCHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DJKOJIOTUYECKHE PUCKHU TPU MPOU3BOJICTBE 3IEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUs AJEKTPOIHEPTUU B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JIICKTPUYECKHUU
3BOHOK, TEHEPATOP MEPEMEHHOT0 TOKA, TMHUU AJEKTpONepeaay.

Jlemoncmpayuu
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HccnenoBanre mapaMeTpoB KojaeOATeNbHON CHUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOAHUH.

HaOnronenue pezoHanca.

CBOOOHBIE AIIEKTPOMArHUTHBIE KOJIEOaHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMArHUTHBIX KOJICOAHUM.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAMHEHHWHU PpPE3UCTOpa, KATYLIKH
WHIYKTUBHOCTH U KOHJIEHCATOpa.

Mojenb TUHUY 3JEKTPONEPENAYH.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabomul

HccnenoBanue 3aBUCUMOCTH TEpUOJa MajbIX KoJieOaHUI Ipy3a HA HUTH OT
JUTUHBI HUTU U MaccChl Ipy3a.

HccnenoBanne neEpeMEHHOTO TOKA B LIEMH U3 TTOCIEA0BATENBHO COEAUHEHHBIX
KOHJIEHCATOPa, KaTYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUMHbBIE 60JIHbL

Mexannueckue BOJHBI, ycioBUsi pacnpoctpanenus. llepuon. CkopocTb
pacnpocTpaHeHusi W JjuHa BodHbBL. [lomepeuHble W MPOJONBHBIE BOJHBI.
WNuTtepdepenus u iuPppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocThb 3ByKa. [ poMmkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DONEeKTPOMArHUTHBIE BOJHBI. Y CIOBUSI U3IyUYECHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumnuas opuentanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPaKCHUE, MpeoMIIeHUe, NoJsapusanus, Judpakius,
unrepdepenius. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[[Ixana 37€KTPOMarHUTHBIX BOJIH. [IprMeHEeHuEe 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUSA. Paqnookanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAKOLIEH CPEBI.

TexHuyeckue yCTpPOMCTBa M TMPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBasi AMArHOCTHMKA B TEXHUKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OO6pa3oBaHue ¥ pacIpOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTBHBIX BOJIH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOnronenue oTpakeHus U IpeIOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenune naTepdepennnu n qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOM pE30HAHC.
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Habnrogenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C AMIUIMTYAOW H
YacTOTOM KOJEOAHUIA.

HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPAXKEHUE, TPETIOMIICHHE,
noJisipu3anys, Iuppaxnus, UHTEpPEpeHIHs.

Tema 3. Onmuka

['eomerpuueckas onrtuka. lIpsmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIli ICTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI OoTpaxkeHusi cBeTa. [locTpoeHue n3zoOpaxeHuit B
IIJIOCKOM 3€pKaJe.

[IpenomieHue cBeTa. 3aKOHBI MPEIOMIICHUS CBETa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxkeHue. IlpenenpHbpIl Yroja MNOJHOIO
BHYTPEHHETO OTPAXKECHUS.

Hucnepcus cseta. CiioxxHbIi cocTaB Oenoro ceera. LBer.

Cobuparomiyie 1 paccenBarolye TuH3bl. ToHkas TnH3a. DOKyCHOE paccTosIHUE
U ONTHYECKas cuiia TOHKOM JuH3bI. [locTpoeHne n3o0paxeHuil B COOUparOIUX U
pacceuBaromux JuH3ax. PopMyra TOHKOMN JUH3BL. Y BEJIMUYCHUE, JaBAEMOE JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBass ontuka. Wutepdepenmus cBera. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KApTUHE OT JBYX CHH(A3HBIX KOr€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas peméTka. YcCIoBUE HaOMIOACHUS
INIABHBIX ~MaKCMMyMOB TIpM TAaJE€HUM MOHOXPOMATHYECKOTO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonspuzamus ceera.

TexHuueckue YyCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: OYKH, JIyma,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHUKPOCKOIN, TEJIEeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKITUMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMonMHEHOE pacnpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHHUE CBETA.
OnTuyeckue mpuodOpHI.

[TomHOE BHYyTpEeHHEE OTpaxkeHre. Mojiesb CBETOBOAA.

HccnenoBanre CBOMCTB M300paXeHU B JIMH3AX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

HaOmronenue natepdepeHinm ceera.

Hab6mronenune nudpaxium ceera.

HaOnronenue nucnepcuu cBera.

[TomyyeHue cnekTpa ¢ MOMOIIbIO IPU3MBI.

[TonyueHue ciekTpa ¢ MOMOIILI0 TUPPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusanuu CBeTa.
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Yuenuueckuii sxcnepumenm, 1abopamopHwle pabomol
N3Mepenue nokaszarens NpeioMIICHUS CTEKJIA.
HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.
HaGmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNHAJIBHON TEOPUH OTHOCUTEILHOCTH

['paHuLIbI HPUMEHUMOCTH KJIACCUYECKON MeXaHUKU. [TocTynaTel crienuaibHOM
TEOPUH OTHOCHUTEIBLHOCTH: MHBAPUAHTHOCTh MOJYJISI CKOPOCTH CBETA B BaKyyMe,
MPUHIIUAN OTHOCUTEIBLHOCTU DUHINTEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJJICHUE BPEMEHH U COKPAILCHUE
JUTHHBI.

DHeprusi 1 UMIYJIbC PEIITUBUCTCKON YaCTHUIIBI.

CBs3b MacChl C JHEPrUer U UMITYJIbCOM PEIATUBACTCKON YaCTHUIIbl. DHEPTHUS
MTOKOSI.

Pazgen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsi3u 3Hepruu (HOTOHA C €r0 YACTOTON. DHEPTHs
U UMIyJbC (poTOHA.

OtkpeiTre u uccienoBanue Gorordpdexra. Onwitel A. I'. CroneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinmreitHa s gorodrddexra. «KpacHas rpaHuna»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUECKOE JIEVCTBHUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE TPUMEHEHHE: (OTOIIEMEHT,
dboTonaTuMK, cCoOTHEUHasi OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1orh(DHeKT Ha YCTAaHOBKE ¢ IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHeEMIHETO (poTodddekTa.

Ceeroauop.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HacTHIL.
[ImanerapHas mogmens aroma. llocrynater bopa. U3nydyenue u moriomieHue
(GOTOHOB MpU Mepexojie aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp YPOBHEW dHEPrUU aTOMa BOJIOPO/IA.

BousiHoBBIE cBoOlicTBa yacTtull. Bonnbl ne bpoitis. KopryckyisipHO-BOJIHOBOM
JTyaJiu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JTyUYEHHUE.
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TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.
Jlemoncmpayuu
Mopens onbita Pezepdopaa.
Onpenenenue JJIMHBI BOJIHBI J1a3epa.
Habnronenue JIMHeHYaThIX CIEKTPOB U3ITyUYEHHUS.
Jlazep.
Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul
HaOmronenue mmHe4aToro crekTpa.
Tema 3. Amomnoe a0po
OKCIIEpUMEHTBI, JTOKA3bIBAIOIIME CIIOKHOCTh CTpPOeHHUA sAnpa. OTKpwITHE
paanoaktuBHOCTH. OnbIThl Pe3epdopaa o onpeneneHuto cocraBa paJioakKTUBHOTO
u3nyyenusi.  CpoiictBa  anbda-, Oera-, ramma-usnydyeHus.  BnusHue
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.
OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. Maccosoe uncno sapa. M3orormsl.
Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3IIydeHHE. 3aKOH PaJIMOAKTUBHOIO paclaja.
DHeprus CBA3M HYKJIOHOB B sipe. SAaepHbie cuinbl. Jlegekt Macchl siapa.
Snepnsbie peakunu. [lenenue u cuHTe3 saep.
SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. DKOJOTUYECKHE ACTIEKTHI AIEPHON SHEPTETHUKHU.
DneMeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.
MeTonbl HAOIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.
@dyHaMeHTalbHbIE B3aUMOJEHCTBUA. EAMHCTBO PU3NUuecKoil KapTUHBI MUPA.
TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIit peakTop, aToMHast Oomoa.
Jlemoncmpayuu
Cu€TYrK MOHU3UPYIOIINX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopsie padbonul
HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgen 8. JieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH
Orarnbl pa3BUTHs aCTPOHOMUH. [IpHKiIagHOE 1 MUPOBO33PEHYECKOE 3HAUCHHE
ACTPOHOMMUMU.
Bun 3Bé3mnoro HebGa. Co3Be3ausi, sipKkue 3BE3BI, IUIAHETHI, UX BUIUMOE
JBUKECHHUE.
ConHeyHas cucrema.
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Connue. ConHeunast akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpamMma «CIEKTpaldbHBINM KJIacc —
CBETHUMOCTBY». 3BE3MBI TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM MOCIENOBATENBHOCTH. BHYTpEeHHEE CTpoeHHUE
3BE311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonnu CoJiHIIA U
3BE3/1. DTambl )KU3HU 3BE3.

Mineunbiii [Iyte — nHama I'amaktuka. [lonoxenune m aBwxkeHue CoyHIA B
Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBasapbl. YEpHBIEC IBIPHI B SIpax
TaJIAKTHK.

Bcenennas. Pacmupenne Beenennoit. 3akon Xa00sa. Paz0oeranue rajgakTuk.
Teopus bonpmoro B3peiBa. PETuKTOBOE M3TydEHHUE.

Macmrabnas ctpyktypa Beenennoi. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Yuenuuecxue nabnrooenus

HaOnroenusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITBIOTEPHBIX
MPUJIOKEHUHN JJIsI OTPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6mronenus B Teneckon Jlynsl, mianet, Maeunoro [TyTu.

Oo6o01maroniee MOBTOPEHUE

Ponp Qusuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COIIMAJIBHOM M ATUYECKOU cpepax eaTeTbHOCTH YeI0BEKa, POJIb U MECTO (DU3UKHU U
aACTPOHOMHU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, poJib (U3HUECKONM TEOPUU B
dbopMHpoBaHUY MPECTABICHUHN 0 (HU3UIECKON KapTUHE MUPA, MECTO (DU3UIECKOM
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABJICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue xypca ¢usuku 6a30Boro ypoBHsS B 11 kimacce OoCyIecTBIsSETCS C
YYETOM COAEPKATEIbHBIX MEXKIPEAMETHBIX CBA3CM C KypcamMH MaTE€MAaTHKH,
OHOJOrMu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemuvie nonsmus, CBSI3aHHBIE C U3YYEHHEM METOJOB HAYYHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (paKT, TUMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HAOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHH HA OCH KOOPIWHAT, CIIOKEHUE BEKTOPOB,
MPOU3BOJHBIC DJEMEHTAPHBIX (DYHKIMH, TPHU3HAKK TOJO0OUS TPEYTOJHHHUKOB,
OTIpeJIeIICHHE TUTONIAIN TIIOCKUX Puryp u 00béma Tel.
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buonoeus: snexTpuueckue SBICHUS B JKHBOW MPHUPOJE, KoJieOATEIHHBIC
JIBUKEHHS B )KUBOW MPUPOJE, ONTUYECKUE SIBJICHUSA B )KMBOW MPUPOJIEC, TEUCTBUE
paaunanyy Ha )KUBbIE OPTraHU3MBbl.

Xumus: CTpPOCHHE aTOMOB M MOJICKYJ, KPUCTAJIMYECKAsI CTPYKTypa TBEPIBIX
TeJ, MEXaHU3MbI 00pa30BaHUs KPUCTALTMYECKON PEIIETKH, CIEKTPAIbHbBINA aHATU3.

l'eoepagusa: MarHWTHBIE TIOMIOCA 3€MJIM, 3aJICKA MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMIICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOIEpeaad, TEHEpaTop IEPEMEHHOr0 TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIUOHHAs II€Yb, pajap, PaAUONPUEMHHUK, TEJIEBU30D,
anTeHHa, TenedoH, CBY-neub, MPOEKIIMOHHBIN amnmapaT, BOJOKOHHAs OMNTHKA,
COJIHEYHas Oarapes.
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IINTIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUA

OcBoenue yuebOHOro mnpenmera «@Pu3nka» Ha YPOBHE CpPEIHEro OOIIero
oOpa3zoBaHus (0a30BBI YPOBEHB) JOKHO OOECIEUUTh TOCTHKEHUE CIICTYIOIINX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuXcsi PYKOBOJICTBOBATHCS
c(hOpMUPOBAHHOW BHYTPEHHEW TMO3ULMEN JHUYHOCTH, CHUCTEMOW IEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPaJUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00IIeCTBa, PaCHIUPEHHE >KHU3HEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pealn3alii OCHOBHBIX HaIlpaBIICHHI
BOCIIUTATEIILHON JEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTh TPAKIAHCKON MO3ULIMKU 00YyYaIOIIEeTOCsl KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIEHA POCCUUCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TPaxIaHCKOIO
oO0IIIeCTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEILHON OpTraHu3alIiy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOM U BOJIOHTEPCKOU JIESITETHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMHPOBAHHOCTH POCCUNCKOMN TPAKITAHCKON UIEHTUIHOCTH, TATPUOTU3MA,

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS :

c(hOpMHUPOBAHHOCTHh HPABCTBEHHOT'O CO3HAHM S, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYACh HAa MOPAJIbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JNEATENIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJ[a B TOCTPOEHUE YCTOMYMBOTO OyAyIIEro;

4) 3cTeTHYECKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYAsl 3CTETUKY HAYYHOIO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

5) TpyA0BOr0 BOCIIHTAHUSI:
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UHTEpEC K pa3NuyHbIM cdepaM mpodhecCHOHATbHON JesTeIbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOMN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccuu U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTHh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(bU3MKYN Ha IPOTSKEHUH BCEH KU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHUCTBUN B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHne OmbITa JEATEIBHOCTH DSKOJOIMYECKOM HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (UBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTM HAy4YHOU JEATEIBHOCTH, TI'OTOBHOCTH B IIPOLIECCE
U3y4eHUs (PU3UKHN OCYIIECTBIISATh MIPOEKTHYIO U UCCIIEA0BATEIbCKYIO IEATEIbHOCTh
WHJVBUAYAJIBHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne aeiicTBUs:
CaMOCTOATENLHO  (QOpMyJIHpOBaTH W aKTyaJIU3UPOBaTh  MPOOIIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMpENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHUS MPOOJIEMBbI C yU4E€TOM aHalM3a WUMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTaTOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUM JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBHUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBare/bCKue 1eCTBUA:
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;
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BJIa/IETh HaBBIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U MPOEKTHOU ACSTEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOATEIHLHOMY TMOUCKY
METOJIOB peUIeHUs 3ahad (PU3UYECKOTO COJAECP)KAHUS, MPUMEHEHHUIO Pa3IMYHBIX
METOJI0B IO3HAHUS;

BJAQJeTh BHUAAMU JEATEIBHOCTH 110 TMOJYYEHHUIO HOBOTO 3HAHUS, €ro
UHTEpIIPEeTalliY, MPeoO0pa3OBaHUI0 M TPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTyalUsiX, B TOM YHUCJIE IPU CO3JaHUM YUE€OHBIX IIPOEKTOB B 00J1acTH (PU3HKY;

BBISIBJISIT NPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJM3UpOBaTh 3aaady,
BBIJIBUTaTh TMIOTE3Y €€ PEIICHNUs, HAXOJUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHU, 3aJaBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh TOJYYCHHBIE B XOJE pEHICHHS 3a7aud  pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOpPMYIUpOBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHUKHY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATH MPUOOPETEHHBIN OTIBIT;

YMETb NEPEHOCUTh 3HAaHUSA 1O (U3MKE B MPAKTUUYECKYIO 001acTh
KU3HEICSATEIbHOCTH;

yYMETh UHTErPUPOBATh 3HAHUSA W3 Pa3HbIX MPEIMETHBIX 00IacTei;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI M PEIICHNUS;

CTaBUTH NMPOOJIEMBI U 33/1a4H, TOMYCKAIOIINE albTePHATUBHbBIC PELICHHUS.

Pabora c nndopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
HUCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBISTh IOUCK, AaHAIU3,
CHUCTEMAaTH3alMI0 ¥ WHTEPIPETAni0 WHPOPMAIUU Pa3IMYHBIX BHIOB U (Popm
IpECTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMAIIHH;

UCTIONB30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a/1a4 ¢ COOI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W 3THYECKHMX HOPM, HOPM HH(OpPMAIMOHHON
0e3011aCHOCTH;

co37aBaTh TEKCThl (PU3MYECKOrO COAEpPX AHUS B Pa3IUYHBIX (opMarax c
yu€TOM Ha3zHaYeHHsI HHPOPMAIIUHU U LIETICBOW ayJUTOPHH, BRIOUPAs ONITUMATBHYIO
(dbopMy mpeAcTaBIeHUS U BU3yaTu3alliu.

KoMMmyHMKaTHBHBIE YHHBeEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:
OCYUIECTBJIATH OOLIEHNE HA YPOKaX (PU3UKU U BO BHEYPOUHOU AESTEIBHOCTH;



,ﬂ,OKyMEHT noanucaH 3J'IeKTpOHH0171 noanucbio.

pacro3HaBaTh MPEANOCHUIKA  KOH(DIUKTHBIX CUTyallUH W CMAr4ath
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO H3JIaraTb CBOK TOYKY 3PEHHUSI C HCIOJIb30BAHHEM
A3bIKOBBIX CPE/ICTB;

IIOHMMATh U MCHOJIB30BAaTh NPEUMYIIECTBA KOMAHIHOW U WHIWBUILYAIBHOU
paboThI;

BBIOMpPATh TEMATHKy M METOJbl COBMECTHBIX JEUCTBHM C y4y€ToM OOIIuX
MHTEPECOB U BO3MOKHOCTEHN KaKJIOT0 YJIEHA KOJJIEKTUBA;

NPUHAMATh 1€IM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH WU
KOOPJIUHUPOBATh ACHUCTBUA MO €€ MNOCTHKEHUIO: COCTABIISITH IUIAH JCUCTBUM,
pacupenensaTh poiad € YYETOM MHEHHMM YYaCTHHKOB, OOCYKIaThb pe3yJIbTaThl
COBMECTHOM paboThI;

OLIEHMBATh KAYECTBO CBOETO BKJIaJa U Ka)X10I0 YYaCTHUKA KOMaH/Ibl B OOIINH
pE3yNbTAT MO pa3pabOTaHHBIM KPUTEPUSM;

Ipe/uiaratb HOBBIE NIPOEKTHI, OLECHHMBAaTh HUIEHU C TO3ULUWA HOBU3HBI,
OPUTMHAJIBHOCTH, MMPAKTUYECKON 3HAYMMOCTH;

OCYILECTBJIATh IO3UTUBHOE CTPATErMYECKOE IIOBEICHHE B Pa3IMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHHBeEpCaJbHbIe Y4eOHbIe el CTBHSA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATEIbHYIO JAEATEIbHOCTh B 00JacTH
GU3MKM W aCTPOHOMHUH, BBISBIATH MPOOJEMBI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHEIC 3a]1aUH;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3a]a4, [JIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CUTYallUsM;

pacuMpsTh paMKH y4eOHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEITOYTCHHI;

JenaTh OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha cels
OTBETCTBEHHOCTb 32 PEILICHHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TMPOSIBJICHUIO D3PYAMIMH B 00JacTH
(bu3MKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, JMOLMOHAJIBHBIN HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CUTyalUsIM, BHOCUTb KOPPEKTHBBI B JIESTEIILHOCTD,

OLICHMBATh COOTBETCTBUE PE3YJIbTAaTOB LIECIISAM;
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BJa/JeTh HABBIKAMH  MO3HABAaTENbHOM  pedrekcuu Kak  OCO3HAHHUSA
COBEpIIAEMBbIX JEHCTBHII M MBICIUTENBHBIX MPOLECCOB, HMX pPE3YyIbTaTOB U
OCHOBaHMUI;

UCIOJIb30BaTh MPUEMBI PEQIIEKCHN ISl OLIEHKH CUTYyallH, BIOOpa BEPHOIO
peleHus;

YMETh OLIEHUBAaTh PHUCKH U CBOEBPEMEHHO NPUHUMATH pEIICHUS MO0 HX
CHIKEHUIO;

OPUHUMATh MOTHUBBI WU apryMEHThl JPYIMX IpU aHAJIU3€ pe3yJIbTaToB
NESTEIIbHOCTH;

MPUHUMATH ce0sI, MOHNMAsi CBOM HEIOCTATKH M JOCTOMHCTBA,

OPUHUMATh MOTHUBBI W apTyMEHTHl JPYTUX TpPU aHalu3e pPe3yiIbTaToOB
NeSTEIbHOCTH;

pU3HaBaTh CBOE IIPABO U MPABO JAPYTUX HA OLIMOKH.

B mporiecce mocTrkeHUsS TMYHOCTHBIX PE3yJIbTaTOB OCBOSHHS MMPOTPAMMBI T10
bu3uke 1A ypOBHS cpeaHero oOmero oOpa3oBaHHMs Yy OOy4YaroIIMXCs
COBEPIICHCTBYETCS HYMOILIMOHAIIbHBIH UHTEIJICKT, Ipenoararoun
Cc(OPMUPOBAHHOCTD:

CaMOCO3HaHUS, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOLIMOHAIBHOE
COCTOSIHHE, BUACTh HANpPAaBICHUS Pa3BUTHs COOCTBEHHOW dMOIIMOHAIBHOM chepsl,
OBITH YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAaHMSI, BKIIIOYAIOLIETO CAMOKOHTPOJIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE IMOBEACHHME, CIIOCOOHOCTh aIalTUPOBAaThCA K
HYMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSBIISATH THOKOCTh, OBITh OTKPBITBIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIIEH CTPEMIICHHE K JOCTIKEHUIO e U
yCIIexXy, ONTUMHU3M, HWHHUIIMATHBHOCTh, YMEHHE JEHCTBOBAaTh HCXOJS W3 CBOMX
BO3MOKHOCTEH;

HIMIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATBHOE COCTOSIHUE
JIpYTHX, YYUTHIBATh €ro TMPH OCYIIECTBICHUH OOIIECHUS, CHOCOOHOCTh K
COUYYBCTBHIO M CONIEPEIKUBAHUIO;

COLIMAJIFHBIX HABBIKOB, BKIIOYAIOIINX CIIOCOOHOCThH BHICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMU, 3a00TUTHCS, IPOSIBIISITh HHTEPEC U pa3peniaTb KOH(PIUKTHI.

HPEAMETHBIE PE3YJIBTATBI
K xoH1ty o0yuenus B 10 kiacce nmpeiMeTHbIe pe3yiabTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUAIOIIUXCSl YMEHUIA:
JEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHONW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH M
TE€XHOJIOTUH, B IPAKTUYECKOU EATEIBHOCTH JIFOAEH;



,ﬂ,OKyMEHT noanucaH 3J'IeKTpOHH0171 noanucbio.

YUHUTBIBATh TPAHULBl NPUMEHEHUS HW3YYEHHBIX (PU3HUECKUX MOJENei:
MaTepuagbHas TOYKa, HHEpIUAIbHAs CUCTeMa OTCYETa, aOCOOTHO TBEPAOE TEJO,
UJIcaIbHBINA Ta3, MOJIETU CTPOCHUS Ta30B, KUIAKOCTEH W TBEPIBIX TeJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij MpU pelieHnH PU3NYECKUX 3a/1ay;

pacno3HaBaTh (PU3NUYECKUE SBICHUS (IPOIECChI) U OOBICHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KHUHETUYECKON TEOpUU CTPOCHMS BELIECTBA U
AIIEKTPOJUHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSMOIMHEINHOE JBUKEHUE,
CBOOOJIHOE TaJIEHUE TeJ, JBUKEHUE MO OKPYXKHOCTH, MHEPIUS, B3aUMOJCHCTBUE
ten, nuddy3usi, OpOyHOBCKOE JIBUIKEHUE, CTPOCHUE >KUIKOCTEH U TBEPABIX Tell,
U3MeHeHre o0bEMa Tel MpPU HarpeBaHUM (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIlapeHue, KOHAEHcAlusl, IUIaBICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIAKHOCTh
BO3/lyXa, MOBBIIICHUE JIaBJICHUs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYIE,
CBS3b MEXKIy NapaMeTpaMH COCTOSIHUSA ra3a B M30MIPOLECCax, JIEKTpHU3aLus Tell,
B3aUMOJICUCTBUE 3aPsS/I0B;

ONMKCHIBATh MEXAHUYECKOE JBHKEHUE, UCIONb3Ys (PU3UUYECKUE BEITUUYMHBI:
KOOpJIMHATa, MyTh, NEpPEMEIICHHE, CKOpPOCTb, YCKOpPEHHE, Macca Tella, CHIIa,
UMITYJIBC T€JIa, KHHETHYECKasl DHEPrus, NOTCHIMAIBHAS 3HEPIUs, MEXaHUYECKas
paboTa, MeXaHHMYecKas MOIIHOCTb, IpPHU ONHCAHWU MPABUIBHO TPAKTOBATH
(Gu3MYECKUl CMBICT HMCIHOJIb3YeMbIX BEJIMYMH, WX OO0O3HAUEHUS WM E€IWHULIBI,
HaxXoJuTh (OPMYJIbl, CBA3BIBAIOLIME JAHHYIO (DU3UYECKYIO BEIMYHMHY C IPYTUMU
BEJINYMHAMU;

ONMCHIBATh H3YYEHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUJIOBBIE SBIICHHUS,
UCHOJNB3Ys (UM3MUECKHE BEJIMYMHBI: JaBJICHHE ra3a, TeMmIeparypa, CpeaHss
KMHETHYECKasi HEPIrusi XaOTUUYECKOrO0 JBHXKEHUS MOJIEKYJI, CPEIHEKBaJApaTUYHas
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIJIOTHI, BHYTPEHHSs 3HEprusi, padora rasa,
KOA(p(GUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JIBUraTess; NpU ONHUCAHUU
OPAaBWJIBHO TPAKTOBAaTh (DUBWYECKUH CMBICI HCHOJIb3YEMbIX BEIUYMH, WX
00O3HAaYeHUsT W EAUHMIBI, HAXOAUTh (OPMYJbl, CBS3bIBAIOIIME JaHHYIO
(bU3UYECKYIO BEIUYHUHY C IPYTUMH BEIMYMHAM;

OMKCHIBATh U3YUYECHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKUE
SIBJIEHUS (IIPOLIECCHI), UCIIONIB3Ysl (PU3NYECKUE BEIMUYMHBL: DJIEKTPUUECKUNA 3apsij,
IIEKTPUYECKOE I0JI€, HANPSKEHHOCTD IMOJISA, MOTEHIMAN, Pa3HOCTh IMOTEHIMAJIOB;
Ipy ONHMCAHUM TPABWIBHO TPAKTOBATh (PU3MYECKUA CMBICT HCHOJIb3yEMbIX
BEJIMYMH, MX OOO3HAUYEHMS] M EJIMHHUIIBI; YKa3blBaThb (POPMYJIbI, CBA3BIBAIOLIUE
JTaHHYI0 (PU3UYECKYIO0 BETUUYHMHY C IPYTUMH BEIMYMHAMY,

aHaAJIM3UPOBaTh (PU3NUECKHE MPOLIECCHl U SIBJICHMS, UCIONB3YS (PU3NUYECKUE
3aKOHBI M MPUHLMUIIBL: 3aKOH BceMupHOro tsarorenus, |, Il u 11l 3akonsr HeroToHa,
3aKOH COXpAHEHUsI MEXaHMYECKOW DHEPruH, 3aKOH COXPaHEHUs MMITYJIbCa,
NPUHIMI CYNEPIO3ULIMA CHJI, TMPUHIUI PABHOMPABUS HHEPLHAIBHBIX CHUCTEM
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0TCYETa, MOJIEKYISIPHO-KUHETHUYECKYI0 TEOPHIO CTPOCHHUS BEIIECTBa, Ta30BbIC
3aKOHBI, CBS3b CPEHEN KMHETHMUYECKON 3HEPTUU TEIIOBOTO IBHMKEHUS MOJIEKYI C
aOCOJIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHECHUS
AIIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, Tpu 3TOM pasiidyaTh CJIOBECHYIO
(bOpMyIUPOBKY 3aKOHA, €r0 MAaTeMAaTUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIBL,
001acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIE IPUHIIMIIBI IEUCTBUS MAILIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paznuyaTh YCIOBHS MX O€30MaCHOTO MCIOJIb30BAHMS B IMOBCEIHEBHOM
KU3HU,

BBITIOJHATh OKCIEPUMEHTHI TI0 HCCIEAOBAHUIO (PU3NYECKUX SIBICHUU W
MPOIIECCOB C HWCIHOJB30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, MPU ITOM
dbopmyIHupoBaTh MpodIeMy/3a/1ady U TUIIOTE3y Y4eOHOTO SKCIIEPUMEHTa, COOMpPaTh
YCTaHOBKY M3 NPEJIOKEHHOTO 000pYI0BaHMsI, IPOBOAUTH OIBIT U (POPMYIUPOBATH
BEIBOJIBL;

OCYIIIECTBISThH MPSAMbIE U KOCBEHHBIE M3MEPEHUS (DU3MUECKUX BEIUYUH, IPU
3TOM BBIOHMpaTh ONTHMAIBHBIM CIIOCOO M3MEPEHHUS U HCIOIb30BaTh HW3BECTHHIC
METO/Ibl OLIEHKHU MOTPEUIHOCTEN NU3MEPEHUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (PU3NYECKUMHU  BEJIMYMHAMH  C
UCTIONb30BAaHUEM TPSIMBIX HM3MEPEHUH, MPU STOM KOHCTPYHPOBATh YCTAHOBKY,
(buKcHpOBaTh Pe3yabTaThl MOTYUYEHHOW 3aBUCIMOCTH (PM3NIECKUX BETTUYMH B BUJIC
TaOJIUI ¥ TpaUKOB, 1e1aTh BHIBOJIBI 110 Pe3yIbTaTaM UCCIIEI0BaHUS;

co0ro1aTh npaBuja 0€30MacHOro TpyJa MpH MPOBEACHUHM UCCIIEJOBAaHUN B
pamMkKax y4eOHOro SKCIEpUMEHTa, Y4eOHO-HCCIENOBATENbCKOW W IPOEKTHOM
JESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JaOOPaTOPHOTO
000opy1I0BaHUS;

pemarh pacuéTHble 3aJa4dl C SBHO 3aJaHHON (DU3MYECKOW MOJIEINbIO,
UCIOJB3YS (PU3MUECKHUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUSA 3a/1a4u
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACHATh (PU3MUECKHE BEIMYMHBI U (POPMYIIbI,
HEOOXOUMBbIC ISl €€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHWBATh PEATBHOCTH
MOJy4YE€HHOTO 3HaUeHUs (PU3MUECKON BEININHBI;

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTHYECKH HEMPOTHUBOPEUHUBYIO
LENOYKY PacCyXICHUW C OMOpOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzndeckue SBICHUS;

MCTIONTb30BAaTh MTPH PEIICHUH YIeOHBIX 3a/1a4 COBpEMEHHBIE HH(POPMAIIMOHHBIC
TEXHOJOTHH ISl TIOUCKA, CTPYKTYPUPOBAHUSA, UHTEPIIPETALUN U TPECTABICHUS
yueOHOW ¥ Hay4HO-TIONMYJAPHOW WHGOpPMAIMKU, TMOJYYEHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBAThH MOIy4aeMylo HH(POPMAILIUIO;
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PUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, 00BICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPA, B PA3BUTUE TEXHUKU
U TEXHOJIOTHM;

HCITI0JIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HUKE B TTOBCEAHEBHOM KU3HU JIJIS
oOecrnieyeHns O€30MACHOCTH MPH OOpalieHUH ¢ TpUOOpaMU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO
MOBEJICHUS B OKPY>KalOILIEH CpelIe;

paboTatb B TpYyIIE C BBHIIOJHEHUEM pPa3IUYHBIX COLMAJIBHBIX POJICH,
IUIAaHUPOBATh PadOTy TPYIIbI, PAUMOHAIBHO pacCHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBaTHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMAaTPUBAEMOM IPOOIEMBI.

K xonity o6yuenus B 11 kiacce nmpeMeTHbIE pe3yiabTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax Pojb U MECTO (PU3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KAPTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKH H
TEXHOJIOTUH, B TNPAKTUYECKOU NEATENBHOCTH JIOAEH, LEJOCTHOCTh U €IUHCTBO
($u3nYECKOil KapTUHBI MUPA;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEYHBIN JJIEKTPUUECKUH 3apsl, JIyd CBETA, TOUEYHbIN UCTOYHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO sipa MpH pEelIeHUH (PU3NYECKUX
3a/1ay;

pacrno3HaBaTh (pU3MUECKHUE SBICHUS (TIPOIECChI) U OOBICHATH WX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMMUKHN U KBAaHTOBOW (PM3UKU: AJIEKTpUUECKasi IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JECUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHUTHasT WHAYKUUSA, JEHCTBME MAarHUTHOrO TMOJs Ha
IPOBOJAHUK C TOKOM U JBIXKYIIMHCS 3apsi, 3JEKTPOMarHUTHbIE KOJIEOaHUS U
BOJIHBI, NPSIMOJINHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAXECHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJASpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3gdext (poTodrddhexT), cCBeTOBOE AaBleHUE, BOSHUKHOBEHUE
JUHENYaToro CHeKTpa aToMa BOJOPOJA, €CTECTBEHHas U MCKYCCTBEHHas
PaANOaKTUBHOCTH;

ONKCHIBATh W3YYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), MCIOJIb3Yd (DPU3UUYECKUE BEIUYUHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, JJIEKTPUUYECKOE HANpPSKEHHE, JIEKTPUYECKOE
COINPOTHUBIIEHUE, PAa3HOCTh MOTEHIIMAJIOB, AJIEKTPOABIKYINAsA cuia, paboTa TOKa,
WHAYKUUS MarHATHOTO MoJjs, cuia Awmrmepa, cuia JlopeHua, MHIYKTUBHOCTh
KAaTYILIKW, SHEPrus AJIEKTPUYECKOT0 M MArHUTHOTO IMOJEH, MEPHOJ U YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsiji M Cujla TOKa B MpOoIEecce



,ﬂ,OKyMEHT noanucaH 3J'IeKTpOHH0171 noanucbio.

TapMOHUYECKHX JJIEKTPOMArHUTHBIX KoJieOaHMi, (OKYCHOE pAacCTOSHHE U
ONTUYECKasl Cuja JHMH3bL, NMPU OMHCAHWM MPABWIBHO TPAaKTOBATh (PU3MUECKUN
CMBIC] MHCIIOJIb3YEMbBIX BEJIMYMH, UX OOO3HAYEHUs M EIUHUIIBI, YKa3blBaTb
(opMyJIbl, CBSI3bIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMUMHY C JPYTUMH BEIUYUHAMY;

ONKCHIBATh HW3YYEHHBIE KBAHTOBBIE SIBICHUS M MPOIECCHl, HUCIOJIb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJIHBI U
4acTOTa CBETA, YHEPIHs U UMITYJIbC (OTOHA, IEPUOJ MOIypacnaia, SHEPTUS CBSI3U
aTOMHBIX $IJI€p, NpPH ONUCAaHUM MPABUIBHO TPAKTOBATh (PU3MYECKUIl CMBICH
UCIOJIb3YEMBIX BEJIMYMH, MX OOO3HAu€HUs M E€AMHMIBI, yKa3blBaThb (HOpMyIbl,
CBA3BIBAIOLIME JIAHHYI0 (PU3MYECKYI0 BEJIMYMHY C JPYTHMMH BEJIMYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NYECKON BETNUNHBL

aHaJIM3UPOBaTh (PU3NUECKHUE MPOLECCHl U SIBICHMS, UCHOB3YS (PU3NUYECKUE
3aKOHBI U MPUHIMUIBL: 3aKOH OMa, 3aKOHBI IOCJIEN0BATEIBHOTO U NapaJLIEIbHOTO
COCIMHEHUS MPOBOAHUKOB, 3aKOH J[xkoyns—JIeHma, 3akOH AJIEKTPOMAarHUTHOM
WHIYKIUHU, 3aKOH NPSIMOJMHEHHOTO PacHpOCTPaHEHUs! CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETAa, YpaBHEHHE ODWHIITEHa Mg Portorddexra,
3aKOH COXPAHEHMS JHEPrUH, 3aKOH COXPAaHEHHsI HMMILYJIbCA, 3aKOH COXPAHECHMS
IIEKTPUYECKOTO 3apsA/ia, 3aKOH COXPaHEHUs MacCOBOI'0 YMCIIA, MOCTYNaThl bopa,
3aKOH PAaIMOAKTUBHOTO pacnaja, Mpu 3TOM pasjinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE€ BBIPAXKEHUE U YCIOBUA (TpaHMIlbl, 00JIACTH)
IPUMEHUMOCTH;

OINPENENATh HAIIPaBJICHUE BEKTOPA MHIYKLIUA MarHUTHOTO I1OJISl TPOBOIHNKA
C TOKOM, cuiibl AMmnepa u cuisl Jlopenua;

CTPOMTh UM OIHCHIBATh H300paXEHHE, CO3[1aBAEMOE IUIOCKMM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEAOBAHUIO (PU3NYECKUX SIBICHUNH U
IIPOLIECCOB C MCIIOJIb30BAHUEM IMPSIMBIX M KOCBEHHBIX HM3MEPEHUU: IPH 3TOM
dbopmynupoBaTh MpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyAOBaHUSs, MPOBOJAUTH OMBIT U POPMYIHPOBATH
BBIBOJIBL;

OCYILIECTBIISTh NMPSMbIE U KOCBEHHBIE U3MEPEHUsI (PU3NYECKUX BEITUYHH, MPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHMs] W HUCIOJIb30BaTh H3BECTHBIC
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

UCCJIEI0BATh 3aBUCUMOCTH (PM3HUECKUX BEJIMYUH C UCIOJIb30BAHUEM MPSIMbBIX
U3MEPEHHI: MPU 3TOM KOHCTPYHMPOBATh YCTAaHOBKY, (PUKCHUPOBATH PE3YJIbTAThI
MOJyYEHHOW 3aBUCUMOCTH (M3MUYECKUX BEJIMYMH B BUAE TaONHIl U TpaduKoB,
JieaTh BBIBOJIBI 0 PE3YJIBTATAM HCCIIEIOBAHUS;

coOr01aTh MpaBuia 0€30MacHOTrO TpyJa IPU IMPOBEJCHUM HCCIECIOBAHUN B
pamMKax y4eOHOTro SKCIEpHMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
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JESATCIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTEIIBHBIX YCTPOWCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJaddl C SBHO 3aJaHHOW (DU3MYECKON MOJIENbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MTPUHIIMITEI, HA OCHOBE aHAJIN3a YCJIOBUSA 3a/1a9U
BBIOMpaTh (PU3UUCCKYIO MOJCIb, BBIICIATh (DHU3UUCCKHE BEITUYHHBI B (HOPMYIIHI,
HEOOXOUMBIC JUIS e€ peIIeHHUs, MPOBOIUTH PAcuéThl M OIICHWBATH PEaTbHOCTH
MOJTy4YEHHOTO 3HaUCHUs (PU3MUECKON BEINIMHBI;

pelaTh KaueCTBEHHBIC 3a7aUH: BRICTPAUBATh JJOTUYCCKU HEMPOTHBOPEUHUBYIO
IIETIOYKY PACCYKICHUW C OMOpOH Ha HM3YYCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
¢dbuznYecKue SBICHUS,

UCIIOJIb30BAaTh ITPH PEIICHUH YICOHBIX 3a/1a4 COBPEMEHHBIC HH(POPMAIIHOHHBIC
TEXHOJIOTHH JUIsI TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIUNA U TIPEICTABICHUS
yu4eOHOW W HAayYHO-TIONMYJIAPHOW WH(GOPMAIIUHU, ITOJYYCHHON W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUYCCKU aHAJTM3UPOBAThH MOTyIaeMyI0 HH(POPMAIIHIO;

OOBSCHATh TPHUHIMIIBI JEHCTBUSA MAaIIWH, NPHOOPOB M TEXHUYCCKHUX
YCTPOMCTB, pa3iMyaTh YCIOBUS UX OS30MaCHOTO MCIOJIb30BAaHUS B IMOBCEIHCBHOM
KU3HU;

IPUBOUTH TIPUMEPHI BKJIaJIa POCCUUCKUX M 3apYOCIKHBIX YUECHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHCHHE IMPOIICCCOB OKPYKAIOIIECIO MHpA, B Pa3BUTHE
TEXHHKHU M TEXHOJIOTHIA;

UCIIOJTb30BaTh TCOPETUUECKUE 3HAHUS 110 (U3HKE B TTOBCSTHCBHOM JKU3HH IS
oOecrieueHus: OE30MaCHOCTH TMpU OOpalieHuu ¢ TpudopaMu M TEXHUYECKUMHU
YCTPOMCTBAMH, ISl COXPAHEHUS 3I0POBbS U COOJIIOJICHUS HOPM JKOJIOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;

paboTaTh B TpyIIE C BBINOJHCHHEM pPa3IMYHBIX COIHAIBHBIX POJICH,
IUTAHUPOBAaTh PabOTy TPYNIBI, PANUOHAIBHO paCHpeleisaTh OOS3aHHOCTH U
IUTAHUPOBATh JIEATEIHHOCTh B HECTAHIAPTHBIX CHUTYAIHMsIX, aJCKBATHO OICHUBATH
BKJIaJ[ KQKJIOTO M3 YYaCTHUKOB IPYIIIBI B PEIICHHE paCCMaTPUBACMON TIPOOJIEMBI.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
KosauuecTBo 4acoB DJIeKTPOHHbBIE
HaumeHoBaHue pa3esioB u TeM undposbIie
Ne i/l P Konrpoabnbie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Paznean 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
1.1 ®u3KKa U METO/Ibl HAYYHOTO TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 2
Pa3zpen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunemarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huranica ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPAaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bu6mmorexa [IOK
3.2 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnnorexka [JOK

da3oBbIe Nepexoabl

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Paznen 4. JJIEKTPOAUHAMUKA
bubmuoreka [JOK

41 MEKTPOCTATHIA 10 https://m.eds00.ru/7f41bf72
4 [TocTosiHHBIM 31€eKTpUYeCKUil TOK. TOKHU B 12 bubmuorexa [IOK

' Pa3IMYHbIX Cpeiax https://m.edsoo.ru/7f41bf72

Utoro no pazneny 22

PezepBHoe Bpemst 2

OBILIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME
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11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHbBIE
HaumeHoBaHuUe pa3aeioB U TeM uudpoBbIie
Ne n/m P Kontpoabnbie  IIpakTHueckue (mupp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazgen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DIeKTpOMarHuTHas 11 1 3 bubnnoreka [JOK
' VHIYKIMS https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4ecKue U AIEKTPOMarHuTHbIE 9 1 bubnuorexa [JOK
' KoJIe0aHuUs https://m.edsoo.ru/7f41c97c
MexaHn4YeCcKHue U AIEKTPOMAarHUTHBIE bubnuorexa [JOK
2.2 5 1
BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
2. 1
3 Onrriia 0 3 https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJIBHOCTH

" OcHoBsr CHeIMaaIbHON TEOpUHU bubnmnorexa [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DIIEeMEHTHI KBAaHTOBOW OITHKHU 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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bubmuorexa [JOK
4.2 4
Crpoerue atoma https://m.eds00.ru/7f41c97¢
bubmuoreka [JOK
4.3 ATOMHOE S1pO S https://m.eds00.ru/7f41c97¢
Hroro no pazaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ng;?;ﬁfg;gﬁ}; £41097¢
Utoro no pazneny 7
Pa3nen 6. OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o06maroiiee TOBTOPEHHE 4 ngg;ﬁfg;grouﬁ £41097¢
Utoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouu4vecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonTpoabubie IlpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchl

1 ®dusnka — Hayka o npupoje. Hayunsie Bbu6motreka [JOK
METO/1bl TO3HAHUSI OKPYKAOLIEr0 MUpa https://m.edsoo.ru/ff0c32e2
Ponb 1 mecTo dhuszuku B HopMUpOBaHUHT

2 COBPEMEHHOI i)a HOM K(g I’;I/IHIi MHpa, B bubmorexa HOK

P e P 1P, https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JEATEITHbHOCTH JIF0IeH
MexaHudeckoe JBHKEHHUE.

3 OTHOCHTEILHOCTh MEXaHHYECKOTO bubmuoreka [IOK
nBwxenusd. [lepemenienue, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHoMepHOE IPIMOIHHENHOE NBUKEHHE bubmorexa HOK

p p https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MTpsIMOTIUHEITHOE bubmuoteka [IOK
JIBUKEHUE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majieHne. Y CKopeHue bubnnorexa [JOK
CBOOOHOTO MaJACHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonunerinoe npmxenue. [[Brmxenue but6mmoreka [IOK
MaTEPUAIbHOU TOUKH 10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[TpuHIIMTT OTHOCUTENBLHOCTH [ amuies.

. bubmuoreka [{OK

8 NuepumansHbie cuctemsl otcuera. [lepBrorit

3akoH HproToHa

https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuia. IlpuHnun cynepno3unuu

bub6nmmoreka [IOK

9 cuit. Bropoit 3akon HertoTona jyis
P . A https://m.edsoo.ru/ffOc3be8
MaTepUaIbHOU TOUKH
10 Tpetuii 3akon HeroTOHA /119 MaTepUaibHbIX bubmuorexa [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia bubmmoreka [JOK
11
TsbKkecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunoreka LIOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr K https://m.edsoo.ru/ff0c3el8
Cuina tpenus. Koaddunuent tpenus. Cuna
13 con 01”1:1;/)IBJ16HI/I}I 1| (11)/1(1) BI/I)KCHI/II/II) Tena B bubmmorexa [IOK
p P https://m.edsoo.ru/ff0c3f76
KUJKOCTU WJIH ra3e
[TocTynaTenbHOE U BpalaTeIbHOE JTBUKCHHEC
14 a0COJIIOTHO TBEPAOTO Tesia. MOMEHT CHIIBI. bubmmoreka [JOK
ILiievo cumnel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbec MmaTepuabHOW TOUKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMIynbce cuibl. 3aKoH bubmuoteka [IOK
COXpaHEHUs UMIyJibca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGota u motHOCTE cuibl. Kunetndeckas
16 SHEPrusi MaTepuasbHON Touku. Teopema 00 brbmmorexa [IOK
P P o p https://m.edsoo.ru/ff0c4502
U3MEHEHUY KHHETUYCCKOW YHEPTHH
[MotenumansHas sueprus. [lorennuanbHas
17 SHEPrus ynpyro aeGopMupoBaHHOM bubnmnorexa [JOK

npyxussl. [loreHnmanbHas sHeprus tena
BOJIM3U MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ffOc461a
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18

HOTeHLII/IaJILHbIe 1 HCIIOTCHIMAJIBbHBIC CHUJIBI.
CBs3b pa6OTLI HCIIOTCHIMAJIbHBIX CUJII C
H3MEHECHHEM MEXaHHMISCKOM SHCPTHUU
CHCTEMBI Tel. 3aKOH COXpaHCHUA
MEXaHUYEeCKOMH OHEPIrun

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c

19

JlabGopaTtopHast pabota «MccnenoBanue cBsizu
paboThI CUIIBI C UBMEHEHUEM MEXaHUYECKOM
DHEPIUH Tejla Ha IIPUMEPE PACTKEHUS
PE3MHOBOTO KI'yTa)

20

21

22

KonTtponsHast padora no Teme «Kunemaruka.
Junamuka. 3aKOHbI COXpaHEHUSI B
MEXaHUKE»

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
KHMHETUYECKOM Teopuu. bpoyHoBCKOE
newkenue. Auddysus

Xapaxkrep ABUKECHUS U B3aUMOJCHCTBUSA
YyacTull BeuecTsa. Moenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPJBIX TEI

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

bubmuoreka [IOK
https://m.edsoo.ru/ffOc4dc?2

23

Macca monekyn. KonuuecTBo BemiecTsa.
[TocTostHHas ABoraapo

24

25

TenmoBoe paBHOBecue. TemnepaTypa u eé
n3mepenue. [lkana remneparyp Llenscus

Wneanpuerii raz 8 MKT. OcHoBHOE
ypaBHeHue MKT

but6mmorekxa [IOK
https://m.edsoo.ru/ffOc4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpeIHEN KNHETHYECKON SHEPTUH IBUKECHUS
MOJIEKYJ. YpaBHeHUE MeHieneeBa-
Kunaneiipona

but6mmorekxa [IOK
https://m.edsoo.ru/ff0c511e
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27 3akoH JlanmbToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota «MccrnenoBanue
28 3aBUCUMOCTH MEXIY ITapaMeTpaMu
COCTOSTHUS Pa3peKEHHOIO Ta3a
W3ompouieccel B naeabHOM ras3e U ux Bu6muoteka [JOK
29
rpaguyecKoe npeICTaBICHNUE https://m.edsoo.ru/ff0c570e
BnyTpeHHss dHeprus TepMOAUHAMUYECKON
30 CHCTEMBI M CTIOCOOBI €€ N3MCHCHUS. bubnuorexa [JOK
KonunuectBo Temnotel u padota. BHyTpeHHss https://m.edso0o.ru/ff0c5952
SHEPTrUsl OJTHOATOMHOTO UJICAIBHOTO Ta3a
bubnunoreka LIOK
31 Buasl Tenonepenaun
A pea https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BELLIECTBA.
32 KonnaecTBO TEMIOTHI IIPU TEILIONEPEIAUE buGnuorexa [IOK
y P P ' https://m.eds00.ru/ff0c5c36
AnmabaTHBIN mporecc
33 ITepBblil 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuoreka [IOK
IIPUMEHEHHE K U30MpolLeccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTMOCTh MpOLIEeCCOB B MPUPOJIE. bubmmnoreka HOK
Bropoii 3ak0H TEpMOIMHAMUKHI https://m.edso0.ru/ff0c6230
35 ITpunnun nevictBus u KII/I TernmoBoi bubmmoteka IIOK
MalIuHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJoru4ecKue npoOIeMbl TETNIO3HEPTETUKU
O6o06matomuii ypok «MonexynspHas bubmmoreka [JOK
38
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edso00.ru/ff0c6938
KonTtponbHas pabora o Teme
P P but6mmoreka [IOK
39 «MonexynsipHas ¢puznka. OCHOBBI

TCPMOANHAMUKU»

https://m.edsoo.ru/ff0c6a50
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40 [TapooOpa3zoBaHue 1 KOHEHCAIHSL. bubnuoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AOcCOI0THAS U OTHOCUTEIIbHAS BIIAYKHOCTH bubnuorexa [JOK

41 .

BO3Ayxa. HachlllieHHbIH nap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrammyeckue u
amop¢Hble Teraa. AHU30TPONUS CBOMCTB bubmmoreka [JOK

42
KpucTauioB. JKuJIKre KpuCTabl. https://m.edso00.ru/ff0c65f0
CoBpeMeHHbIE MaTepUaIIbI

43 [1naBnenue u KkpuctayuMzanus. Y ienbHas Bbu6motreka [JOK
TeruioTa miasneHus. Cyonumanus https://m.edso0.ru/ff0c6708

bubnunoreka LIOK

44 v 0

PABHEHHE TCIIOBOTo batarcea https://m.edsoo.ru/ff0c6820

45 DneKTpu3anus Tei. DIEKTPUIEeCKUi 3apsi. bubnnorexa [JOK
JIBa BuJa DIEKTPUUECKUX 3apsii0B https://m.edsoo.ru/ffOc6bcc
[TpoBOAHMKY, TUINEKTPUKH U

46 n(?n I[OBO HIfKH 3a;§H COXpaHEHUS bubmorexa HOK

JHPOBOA ’ P https://m.edsoo.ru/ff0c6bcc
AIIEKTPUYECKOTO 3aps/ia

47 Bsaumonericteue 3apsnoB. 3akoH Kyinona. bubmmnoreka HOK
ToueyHbIi dIEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTB AIEKTPUUECKOTO MOJIS.

48 [TpuHIUI CyNEPIO3UITUHU DIIEKTPUUECKUX bubmorexa LOK

P . ep . P https://m.edsoo.ru/ff0c6df2
nosnieit. JInnum HanpsHKEHHOCTH

49 PaGora cui anexTpocTaTuuecKkoro moJs. bubmuorexa [IOK
ITorennuain. PasHocTh TOTEHIIHAIOB https://m.edsoo.ru/ffOc6f00
[TpoBOIHUKY U TUANIEKTPUKH B

PoBoa A P bubmuoreka [{OK

50 AIIEKTPOCTATUYECKOM IIOJIE.

I[I/I3J'ICKTpI/ILICCKa${ IpOHUIIACMOCTDb

https://m.edsoo.ru/ff0c7018
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bubnunoreka LIOK

1 : K 1
S Jrexpodmrocts. Konaencarop https://m.eds00.ru/ff0c7126

DNEKTPOEMKOCTD IIJIOCKOTO KOHJEHCATOPA. bubmmoreka [JOK

52
DHeprusi 3apssKeHHOT0 KOHJIEHCAaTopa https://m.edsoo.ru/ff0c72c0

53 JlaGopaTtopHas pabora "M3mepenne
ANEKTPOEMKOCTH KOHIeHCcaTopa"

[IpuHIMn NEHCTBUS U IPUMEHEHUE
KOH/IEHCATOPOB, KOIMMMPOBAIBHOTO anmapara,
CTPYHHOIO MIPUHTEPA. DIEKTPOCTATUYECKAS
3alMTa. 3a3eMJICHHE AIEKTPOIPHOOPOB

54

DIIEKTPUUYECKUI TOK, YCIOBHS €r0
cymectBoBanus. [locrosaunsiii Tok. Cuiia
toka. Hanpsbxkenue. ConpoTuBiieHrE. 3aKOH
OmMa Ju1s1 yyacTka Lenu

55

[locnenoBarenbHOE, apauIeabHOE,
CMEILIAHHOE COEIMHEHUE POBOIHUKOB. bubmuoreka [IOK
JlaboparopHas pabota «3yuenue https://m.edsoo.ru/ffOc74f0

CMCHIAHHOTO COCAUHCHUA PE3UCTOPOB»

56

PaboTa 1 MOIIHOCTH ANEKTPUUECKOTO TOKA. bubmuoreka [IOK

57
3akon J[xoyns-Jlenna https://m.edsoo.ru/ff0c7838

3akon OMa A5 OJTHOM (3aMKHYTOM)

aNeKTpudeckon uenu. Kopotkoe 3ambIkaHue.
58 Jlabopatopnast pabora «M3mepenne 3/1C 1 0.5

HUCTOYHHUKA TOKA U €r0 BHYTPEHHETO

bu6nmorexa LIOK
https://m.edsoo.ru/ffOc7ae0

CONPOTHUBIICHUSD)

59 SJ'ICI(TpOHHaH IMPOBOAUMOCTD TBépI[LIX

METaI0B. 3aBUCHMOCTD COITPOTUBJICHHUA
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METaJUIOB OT TeMIEepaTypBhl.
CBepxnpoBOAUMOCTb

DJIeKTpUYECKUi TOK B BakyyMme. CBOMCTBA

60
3JICKTPOHHBIX MTyYKOB
[MonynpoBoAHUKH, UX COOCTBEHHAS U
61 1| I/Il\}/IIICI(I:Ha}I npoBoauMocThk. CBoMcTBa p—N- bubmmorexa [JOK
p POBOA ’ P https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBogHUKOBBIE TPHOOPHI
DNEKTPUYECKHUIA TOK B paCTBOPAX H
62 pacIuiaBax 3Je€KTPOJUTOB. Bbu6motreka [JOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOJIN3
DIIEKTPUUYECKHI TOK B ra3ax.
. . bubmuoreka [IOK
63 CaMOCTOSATEIbHBIN 1 HECAMOCTOSATEIbHBII
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DIIeKTpUYeCKHe MPUOOPHI U YCTPOMCTBA U MX
64 N aKTEIIeCKOG 1} IEMGHSHI/IC };'I anna brbmmorexa [IOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKH 0€301MacHOCTH
bu6nmorexa LIOK
65 O06006mamul ypok «IEKTPOTHHAMUKA
HHATOTHIH 5P poA https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
«Qnekrpocraruka. [locrosHHbIN
66 ANEKTPUUECKUN TOK. TOKH B pa3IMIHBIX bubnnorexa [JOK
cpenax» /Beepoccuiickas npoBepouHas https://m.edsoo.ru/ffOc8a8a
paboTa npu MpoBEACHUHN Ha OyMaKHOM
HOCHUTEIE
67 PesepBHblit ypok. KonTponbHas paboTa 1o bubmuorexa [IOK

Teme "DnekTpoarnHamMuKa"

https://m.edsoo.ru/ff0c8c56
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PesepBHeIil ypok. O000IaOMUN ypOK 1O bubnmnoreka HOK
temam 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

68 4 4
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11 KJIACC
KoanuectBo yacon DJIeKTPOHHbIE
Ne uudgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcsbl
[TocTosiHHBIE MAarHUTBI U UX
1 B3aumoieiictBue. MarautHoe nosie. Bektop bu6mmoreka [IOK
MarHuTHON MHAYKUMH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIHH
MarnuTHO€e 1oJjie TPOBOHUKA C TOKOM.
2 OmnsIT OpcTena. Bzaumoneiicteue bubnmorexa LHOK
P i https://m.edsoo.ru/ff0c98fe
MIPOBOJHHUKOB C TOKOM
3 JlaboparopHas pabora «/3yuenue 1 bubnnoreka [JOK
MAarHUTHOTO IO KaTYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBre MarHUTHOTO TIOJISI HA POBOTHUK C
4 tokoMm. Cuna Amnepa. JlaGopaTopHas pabota 1 bubnmnorexa [JOK
«HMccnenoBanne qeUCTBHS IOCTOSHHOTO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME MarHUTHOTO ITOJIS Ha
5 JIBUKYITYIOCS 3apshKeHHYI0 yacTully. Cuma bubmmorexa [JOK
Yo P Y Y https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cuinsl JlopeHua
DnexTpoMarHuTHas HHAYKIus. [ToTok
5 BEKTOpa MarHUTHOU uHAyKuuu. 31C
WHIYKIAHA. 3aKOH AJIEKTPOMArHUTHOM
unnayknnn Oapanes
7 JlabopaTtopHas pabota «lccnenoBanue 1 bubnmuotexa [JOK

SIBJICHUA 3JICKTpOMaAr HUTHOM HHIAYKIUW>

https://m.edsoo.ru/ff0cal50
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NHayKTUBHOCTB. SIBII€HUE CAMOMHIYKIUH.
O/1C camMmOMHIYKIIMU. DHEPIUsl MATHUTHOTO
TIOJIS KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
moJie

bubmuorexa [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue ycTpoucTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMAarHuThl,
3JIEKTPOJIBUTATEIIb, YCKOPUTEIIN
JJIEMEHTAPHBIX YACTHUILI, UHIYKIIMOHHAS I1€Yb

10

11

O606maromuii ypok «MaraiutHoe mose.
DNEKTPOMarHUTHAS WHIYKITHS)

KonTponbnas pabota no Teme «MaruutHoe
noJie. DIeKTPOMarHuTHasT MHAYKIUS)

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00OOIHBIE MEXaHUYECKHE KOICOaHM.
I"apmonundeckue kojicOanus. Y paBHEHHUE
rapMOHHYECKHX Kojebanwuii. [IpeBpamicaue
SHEPIUn

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

13

Jlabopartopnast pabota «MccnenoBanue
3aBUCUMOCTH TIEPHO/Ia MAJIBIX KOJIeOaHUi
rpys3a Ha HUTH OT OAJIMHBI HUTU U MACChbl
rpy3a»

14

KonebarenbHblit KOHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B UAEAIbHOM
K0J1e0aTeIbHOM KOHTYpE. AHAJIOTHUS MEXKIY
MEXaHUYECKAMU H AJIEKTPOMArHUTHBIMH
KOJIeOaHUAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmymna TomcoHa. 3aKOH COXpaHEHHSI
SHEPTUH B HJICATHHOM KOJICOATeIIbHOM
KOHTYpE

bu6nmoreka [JOK
https://m.edsoo.ru/ff0ch9c4
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[IpencraBnenue o 3aTyxaromux KojaeOaHHUsX.
BbIHYX1eHHBIE MEXaHUYECKHE KOJICOaHNUsI.

bubmuorexa [JOK

16 Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI
Ilepemennsblil Tok. CUHYCOUJAJIbHBII
17 IIEPEMEHHBIN TOK. MOIIHOCTH IEPEMEHHOTO bubnuoreka [IOK
TOKa. AMIUTUTY/IHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAYEHHUE CUJIbI TOKA U HAIPSHKEHUS
18 Tpancdopmarop. [IpousBoactso, nepegaua
1 IOTpeOJIeHUE AIEKTPUUECKOMN dHEpPrun
Y CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE
19 NEKTPUYECKOT0 3BOHKA, FEHEpaTOpa bubnuorexa LIOK
B https://m.edsoo.ru/ff0cc324
IIEPEMEHHOTI'0 TOKa, JTMHUH 3JIeKTponepesay
DKOJIOTMYECKHE PUCKU IIPU IPOU3BOJICTBE
20 aneKTpo3Heprun. KyibTypa ucrnonab3oBaHus
JIEKTPOIHEPIHH B TIOBCEAHEBHOMN KU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. CkopocTth bubnnorexka [JOK
pacrnpoCTpaHEeHUS U JUTMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
Ilonepeunsle ¥ NPOIOJILHBIE BOJIHBI
29 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubnmnoreka [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ffOcccOc
23 DNEeKTpOMarHUTHHIE BOJHBI, X CBOMCTBA U bubnnorexka [JOK
ckopocTs. IlIkana 371eKTpOMarHUTHBIX BOJIH https://m.edsoo.ru/ffOccfe0
24 [IpuHIMIBI pagUOCBSI3U U TEIEBUACHHUS.
Pa3Butne cpencts cBa3u. Pagnonokanus
25 Kontponbnas padota «KonebaHust 1 BOJTHBD»Y bubmorexa HOK

https://m.edsoo.ru/ffOcc6f8
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ﬂOKyMEHTﬂOAﬂwcaH3ﬂeKTpOHHOﬁHOAHMCbD.

[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA B

bu6mmoreka [IOK

26 OJTHOPOJHOMH cpene. ToueuHbIi HCTOYHHUK
AHOPOIION Cpedl https://m.eds00.ru/ff0cd350
ceera. JIyu cera
OTtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
27 csera. [locTpoeHne n300pakeHni B IIIOCKOM bubmmorexa LIOK
' P P https://m.edsoo.ru/ffocd4e0
3epKaie
[Ipenomnenue ceta. [loaHoe BHyTpeHHEE
28 oTpakeHue. [IpenenbHbIil yroa mojaHoro bubmmorexa [TOK
P - HpeA y https://m.edsoo.ru/ffocd7f6
BHYTPEHHET0 OTPaKEHUS
29 Jlaboparopnas pabota «M3mepenue bubnuorexa [JOK
MOoKa3aTesisi IPEJIOMIICHUS CTEKJIay https://m.edsoo.ru/ff0cd67a
JIunzel. [locTpoenne n3obpaxeHuil B TUH3E.
30 dopmysa TOHKOH JIMH3EI. Y BETUYCHHE bubmmorexa [JOK
pMY ’ https://m.edsoo.ru/ffOcddle
JIUH3BI
31 Jlaboparopnas padota «Mccrnenoanue
CBOMCTB M300pakKeHUH B JIMH3AX
Hucnepcus cBeta. CokHBIN cocTaB 6e10ro
32 csera. LIBer. JJaboparopHas pabota
«HalnroieHre qucnepcuu CBeTay
WnTtepdepennus creta. Judpaxnus ceera. bubnnorexka [JOK
33 "
JudpakiuonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTh CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonsapwuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuOOPHI M YCTPOMCTBA U
yCIOBUS MX 0€30MacHOT0 MPUMEHEHUS
['paHUIBI TPUMEHHUMOCTH KJTACCHYICCKOM
. bubnmuotexa [JOK
36 MexaHuKH. [locTynaTsl ciennanbHON TEOPHH

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTh OOTHOBPCMCHHOCTHU.

bu6mmoreka [IOK

37
3ameJieHne BpEeMEHH U COKpaIEHUE JJIUHbI https://m.edsoo.ru/ffOcfa42
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKOMN
38 yactulibl. CBS3b MAacChl ¢ SHEPTUEH U bubmmorexa [TOK
Hel P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTHsI IOKOS
39 KonTponbnas padora «Ontuka. OCHOBBI bubnmoreka [JOK
CIICIMAIbHON TEOPUH OTHOCUTEIIBLHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [1nanka. Dueprus u bubnnorexa [JOK
UMIyIbC (OTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHe U uccaenoBanue Gpororddekra. bubnnoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHHE
42 BﬁHmTegl)Ha nq;(b(bOToa(p(geKTa «Kpacnas bubmorexa LHOK
g - BP https://m.edsoo.ru/ff0d015e
rpanuia» Gorodddexra
43 Hasnenue ceera. Onwitel [1. H. JleGenena. bubnuorexa [JOK
XuMuyeckoe IeHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHn4eckue ycTpoucTBa U IPAKTUYECKOE
44 IpUMeHeHue: (HOTOINEMEHT, GOTOAATUHUK,
CoJIHEUHasi ObaTapesi, CBETOIUO]]
45 Pemenue 3agad nmo reme «1€MEHTHI bubmuorexa [JOK
KBaHTOBOU ONTHKW https://m.edso0.ru/ff0d0302
Monens aroma Tomcona. OmBITE
46 Pesepdopna no paccesHuro o-yactu bubnuorexa LIOK
PROPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
b K
47 IToctynartel bopa uonworexa O

https://m.edsoo.ru/ff0d0afa
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48

Wznydenue u noriomenue GOTOHOB MPH
IIEPEXO0I€ aTOMA C OJJHOTO YPOBHS SHEPIUH
Ha qpyrou. Buasl ciekTpos

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0Oafa

49

50

51

BomnHoBEIe cBoiicTBa yacTull. BoaHEI fe
Bbpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CHIOHTaHHOE U BBIHYKJIEHHOE
U3JIy4eHUE

OTkpbiTHE PaTUOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenuto cocraBa
PaINOAKTUBHOTO U3TYyUCHUS

CgoiicTBa anb(da-, 6era-, ramMmma-u3Iy4eHUS.

Bnusuue paarOaKTUBHOCTH HaA JKHBBIC
OpraHuU3Mbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bubmuorexa [JOK
https://m.edsoo.ru/ffod0fd2

52

OTKpbITHE IPOTOHA U HEUTpOHA. M30TOMBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnas. ["amma-
W3JIy4YEeHHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiit peaktop. IIpodnemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHON YHEPIEeTUKU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTpPOHA. MeTo 16l HAOTIOICHUS U
pErucTpanmu JI€MEHTAPHBIX YACTHII.
Kpyrisbiit cton «®yHaameHTanbHble
B3anMoJieiicTBus. EquHCTBO (hrzmueckoit
KapTUHBI MUPay

bu6mmorexa [IOK
https://m.edsoo.ru/ff0d0e38
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Oransl pazButus actpoHoMuu. [IpukiiagHoe
U MHUPOBO33PEHYECKOE 3HAUCHUE

95 actpoHoMuu. Bun 3Bé3HOTO HEbA.
CosBe3nus, sspkue 3BE3/bl, IUIAHETHI, UX
BuauMoe nBuxeHne. ColaHeyHas cucreMa

56 Comnnaue. ConHeuHast akTUBHOCTE. VICTOUYHUK
sHepruu CoJiHIA U 3BE3]T

3BE3/bI, NX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/bI TTIABHOM MOCIIEIOBATEILHOCTH.

o7 Buyrtpennee crpoenue 38&31. CoBpeMEHHbBIE
MIPEJICTABJICHHSI O TIPOUCXOXKICHUU H
sBotonuu CoJtHIa U 3BE3NT

Mnineunsiii [lyTe — Hama ['anakTuka.
58 ITonoxxenne u nBuxenne CosHLa B
lNamaktuke. I'amaktuku. YE€pHbIe BIPHI B

AApax ralakTUuK

Bcenennas. Pa30eranue ranaktuk. Teopus
59 bonpmioro B3peiBa. PenukroBoe nsinydeHue.
MeraranakTuka

60 Heperiennsle npo0iaeMbl aCTpOHOMUU

61 KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMUU U acTPOPU3IUKN»

O6o06maromuit ypok. Ponb ¢puzuku u
aCTPOHOMHHU B SKOHOMHYECKOIH,

62
TCEXHOJOIMYCCKOHU, CONUAJIIbHON U 3TUYCCKOH

cdepax AedaTeIbHOCTH YeTIOBeKa
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O6o6uraromuit ypok. Poib u mecro pusuxu
63 Y aCTPOHOMHUU B COBPEMEHHON HAy4YHOU 1
KapTUHE MUpa

O6o06maromuii ypok. Poib ¢puzundeckoit
64 TeopuH B (POPMUPOBAHUH MTPEICTABICHHUIA O 1
¢bu3nveckoil KapTUHE MUpa

O6o0maromuii ypok. Mecto ¢pu3nvecKoit
KapTHHBI MUPA B OOIIEM PsITy COBPEMEHHBIX

05 €CTECTBEHHO-HAYUHBIX MPE/ICTaBICHUI 0 L
IpUpoOJIE
66 PesepBHbIil ypok. MaruutHoe noie. 1
DNeKTpOMarHuTHasi UHIYKLUS
67 PesepBHblit ypok. OnTrka. OCHOBbI 1
CHEHAIbHON TE€OpUU OTHOCUTEIBLHOCTU
68 Pesepnbiii ypok. KBantoBas ¢pusuka. 1 bubmuorexa [JOK

DeMeHThI aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68 4 7
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVIA YYEHUKA

» ®usuka, 11 kmace/ Mskumes I'.J1., Byxosue b.b., Yapyrun B.M.; ox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo

«HpOCBCHICHI/Ie»

METOAUYECKHUE MATEPHUAJIBI IUVISA YUUTEJIA

®dusuka 3agaynuk A. I1. PeiMkeBrg

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HUHTEPHET

bubmmoreka [IOK

JOKYMEHT MOAIMUCAH 3JEKTPOHHOHA NOANUCHIO

A MOJAJTUHHOCTD JOKYMEHTA NOJATBEPK/IEHA.
w IMIPOBEPEHO B ITPOT'PAMME KPHUITTOAPM.
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