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HOACHUTEJIBHASA 3AIIUCKA

OBHIASA XAPAKTEPUCTUKA YYUEBHOI'O IIPEJIMETA «®U3UKA»
[Iporpamma 1o ¢usuke 0a30BOTO YypOBHSI Ha YPOBHE CPEAHEro OOIIero

oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBaHUM K pe3ysbTaTam
OCBOEHHSI OCHOBHOM 00pa3oBaTesNbHON Mporpammsl, mnpeactaBieHHbx B OI'OC
COQO, a Taxxke c yuéroMm (QenepanbHOl paboueld MporpaMmbl BOCIUTAHUSA HU
KOHLEMIMU MpernojaBanus ydeOHoro mpeamera «@Pusnka» B 00pa30BaTENIbHBIX
OpraHu3aluaXx Poccuiickon Oenepanuu, pean3yIOIINUX OCHOBHEIE
oOpa3oBaTeabHbIE MPOTPaAMMBI.

Copepxanue mnporpaMMmbl 1o (u3uMKe HampaBieHO Ha (OpPMHUpPOBaHUE
€CTEeCTBEHHO-HAYYHOM KapTUHbl Mupa oOyuaromuxcs 10-11 kmaccoB rmipu
oOydyeHHH X Qu3MKe Ha 6a30BOM ypOBHE Ha OCHOBE CHUCTEMHO-JIESITEIbHOCTHOTO
noaxonaa. Ilporpamma mo ¢usuke coorBercTByeT TpedoBanusim PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METANpeMETHBIM pe3yJibTaTaM
oOydeHHMsI, a TaKKe YYHUTHIBAET HEOOXOJUMOCTh pealu3alrud MEXIPEIMETHBIX
CBs3€ll (PU3MKM C €eCTECTBEHHO-HAyUYHBIMU Y4YeOHBIMHM TMpeameTamMu. B  Heil
OTIPEJICIISIIOTCS. OCHOBHBIC EIM M3Yy4eHMs] (PU3MKU Ha YPOBHE CpPEIHEro 0OIero
oOpa3oBaHus, IIAHUPYEMbIe Pe3yJbTaThl OCBOCHHS Kypca (DU3UKH: JTUYHOCTHBIE,
MeTanpeIMEeTHbIE, TpeIMeTHbIe (Ha 6a30BOM ypOBHE).

[Iporpamma no Gu3uKe BKIIOYAET:

e IUIAHUPYEMBIE pPe3yJbTaThl OCBOCHHUA Kypca (pu3uku Ha 6a30BOM YpOBHE, B

TOM YHMCJIe PEeIMETHbIE pe3yIbTaThl M0 ToJaM 00y4eHHUs;

e cojepxanue yueOHoro npeamera «dusuka» mo rogam o0yueHus.

dusrka Kak Hayka o HaumOosiee OOIIMX 3aKOHAX IPHUPOJBI, BHICTyHas B
KayecTBE yuyeOHOro mpeaMera B IIKOJIe, BHOCUT CYIIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUN 00 okpykaromeM mupe. IIIkompHBIN Kypc GU3UKH — CUCTEMOOOPA3yIONTUI
JUTSI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOIbKY (GU3HUUECKUE 3aKOHBI
JIe)KaT B OCHOBE TMPOIIECCOB U SIBJICHUHN, H3y4YaeMbIX XHMHEH, OMOJIOrHeH,
bu3mdeckoii reorpadueri MU acTtpoHoMmeu. lcmomb3oBaHWE W AKTHBHOE
IpUMEHEHHEe (U3MYECKUX 3HAHUWA  ONpEeNeNseT XapakTep U pa3BUTHUE
pa3HOOOpa3HbIX TEXHONOIMH B cdepe SHEpPreTHUKH, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IOJIy4EHHs] HOBBIX MAaTEpHAJIOB C 3aJaHHBIMHA CBOMCTBAMHU U JIPYTHX.
W3yuyenne (QU3MKH BHOCUT OCHOBHOW BKJaaA B (POPMUPOBAHME €CTECTBEHHO-
HAYyYHOW KapTHHBI MHpa OOydarommxcs, B (pOpMHpOBaHHE YMEHHH MPUMEHSThH
HAYYHBIA METO]] IO3HAHUS MIPH BBIOJHEHUN UMHU YU€OHBIX UCCIICIOBAHHA.

B ocHOBYy Kkypca ¢Gu3MKK JJ1 YPOBHS CpeIHEro oOI1ero oOpa3oBaHUs
MOJIOXKEH pA HUACH, KOTOpble MOXHO paccMaTpuUBaTh KakK MPUHILMIBI €ro
ITIOCTPOCHMS.



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

Hoes cenepanuzayuu. B cOOTBETCTBUM € HeW MaTepuan Kypca (GU3HKU
o0beMHEH BOKpYr (Qu3nyeckux Teopud. Beaymum B Kypce sBusercs
(opMHUpOBaHUE NPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTe€puH, BEUIECTBE U
ToJIE.

Hoes eymanumapuzayuu. EE peanuzanus nOpeanojaracT HCIOJIb30BaHHUE
I'YMaHUTApHOTO TOTEHLMAaNa (U3HMYECKON HAyKH, OCMBICICHHME CBSI3M Pa3BUTHS
¢u3uku ¢ pa3BuUTMEM OOIIECTBA, a TaKkKe C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMH M 3KOJOTMYECKUMHU MPOOIeMaMH.

Hoess  npuknaonoti Hanpaenennocmu. Kypc ¢Gusuku npennosaraet
3HAKOMCTBO C IIMPOKHM KPYTrOM TEXHUYECKHX U TEXHOJOTMYECKUX MPHIIOKEHUN
U3YYEHHBIX TEOPUH U 3aKOHOB.

Hoes skonoeuzayuu peanusyeTcsi TOCPEACTBOM BBEACHHUS DJIEMEHTOB
collepKaHMsl, TOCBAIIEHHBIX HKOJIOTMYECKUM TpoOJieMaM  COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbI C Pa3BUTHEM TEXHMKH M TEXHOJOTHU, a TakkKe OOCYXKIECHHUS
po0JIeM palOHAIBHOTO MPUPOIONOIB30BAHUS U HKOJIOTMYECKOM 0€30MacCHOCTH.

CrepXKHEBBIMH DJIEMEHTaMH Kypca (U3HKA HAa YpPOBHE CpEJAHEro OOIIero
oOpa3oBaHus sBJsOTCA puznueckue Teopun ((popmMupoBaHUE MPEACTABICHUNA O
CTPYKTYpE MOCTPOCHUS (PU3NYECKON TEOpUHU, POJIU (yHIaMEHTAIbHBIX 3aKOHOB U
OPUHUMUIIOB B  COBPEMEHHBIX NPEACTABICHUSAX O IPUPOJAE, TpaHULAX
OPUMEHUMOCTH TEOpUM, i1 ONHCAHUS ECTECTBEHHO-HAYYHBIX SIBICHUN U
IIPOIIECCOB).

CHCTeMHO-IeSITEIbHOCTHBIN MOAX0J] B Kypce (U3UKU peamu3yeTcs MpexIe
BCEro 3a CU€T OpPraHM3aIluU SKCIEPUMEHTAIBHON NEATeNbHOCTH 00YYaronuXcs.
Jlns  GazoBoro ypoBHS Kypca (U3MKM — ITO HCIOJIB30BAHHE CHCTEMBI
(GpOHTaTBHBIX KpPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB U JIAOOpAaTOPHBIX padoT,
KOTOpBIC B TporpamMme 1o (u3uke oObESIMHEHBI B OOMIUH CIIMCOK YUYCHHYECCKUX
NpaKTHYECKUX paboT. Boiaenenue B ykazaHHOM IepedHe J1a0opaToOpHBIX padorT,
IIPOBOJUMBIX JUII KOHTPOJSI W  OLEHKH, OCYIIECTBISIETCS yYaCTHUKAMM
00pa30BaTeIbHOrO IMpoLecCa HCXOJsS U3 OCOOCHHOCTEW TMJIaHUpPOBAHUS H
ocHamleHuss kaOuHeta ¢usuku. Ilpm sTomM oOecmeunBaeTcss OBJAJCHHE
O0y4aloUIMMHCST YMEHHUSIMH NPOBOJIUTH KOCBEHHBIE H3MEPEHHUs, HCCIIEIOBaHUS
3aBUCUMOCTEH (PU3NYECKUX BEJIMYMH U IIOCTAHOBKY OMNBITOB II0 IPOBEPKE
IIPEIOKEHHBIX TUITOTES.

bonbiioe BHMMaHWE yIENSETCS PELIEHUI0 PacdETHBIX M KauyeCTBEHHBIX
3anad. IIpu 3TOM A1 pacy€THBIX 3a1a4 NPHOPUTETOM SIBISIOTCS 3aJauyd C SIBHO
3aJ1aHHOM (PU3UYECKON MOJIENIBIO, TO3BOJIAIOIINE IPUMEHITh U3YUEHHbIE 3aKOHBI U



3aKOHOMEPHOCTH KaK M3 OJHOTO pas3fena Kypca, TaK U MHTETPUPYS 3HAHUS W3
pasHbBIX pa3faenoB. /[ KauyeCTBEHHBIX 3a/1ad MPUOPUTETOM SIBJISTFOTCS 3aJaHUs Ha
OoOBsSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBICHUN M TPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BblOOpa (U3MUECKOW MOJAENU MJisi CUTyallud HPAKTHUKO-
OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusmu PDPI'OC COO k MarepualibHO-
TEXHUYECKOMY OOECIIeUeHUI0 Yy4eOHOro mpoiiecca 0a30BbIi YpPOBEHb Kypca
bU3UKHM HAa YPOBHE CPEIHETO OOIIEro 00pa3oBaHusl JOJKEH U3Y4aThCs B YCIOBUSIX
NPEeIMETHOTO KaOMHEeTa (PM3WUKH WM B YCJIOBHSX WHTCTPUPOBAHHOTO KaOWHETa
NIPEIMETOB ©CTECTBCHHO-HAYYHOIO IMHUKIa. B kaOuHeTe (U3UKUA JIOJDKHO OBITH
HEeoOXoauMoe J1labopaTopHOe OOOpYJOBAaHME ISl BBINOJHEHUS YKa3aHHBIX B
nporpaMme 1o (pu3MKe YUYCHUYCCKUX MPAKTUYECKUX PabOT U JEMOHCTPAIMOHHOE
o0opyioBaHUE.

JlemoHCTpanmonHoe o0opynoBaHue (OPMHPYETCS B COOTBETCTBUU C
NPUHIIMIIOM MHHUMAJIbHOW JIOCTATOYHOCTH U  00OECIICUMBACT TOCTAHOBKY
NEPEUNCICHHBIX B TIporpaMMme M0 (U3MKE KIOYEBBIX JEMOHCTPAIMHA IS
UCCIICIOBAHUS  W3Y4YaeMbIX SIBJICHUH H  TPOILECCOB, OSMIHMPUYCCKUX |
(dyHIaMEeHTaIbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe oOOpynOBaHUE [JIsi YYCHHUYECKUX MPAKTUYECKUX padoT
dopMupyeTcsi B BUIe TEMaTHYECKUX KOMIUIEKTOB M OOECIeYMBAETCA B pacuére
OJIHOTO KOMIUIEKTa Ha JBYX oOyyammuxcsa. TemMaTH4ecKue KOMIUIEKTHI
1abopaTOpHOTO O00OPYNOBAaHUSA JOKHBI OBITH TOCTPOCHBI HAa KOMIUIEKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX W IM(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTEIBHBIX CUCTEM B BUJE IIUPPOBBIX JTabOpaTOpHil.

HOEJN N3YYEHUSA YYEBHOI'O IPEIMETA «®U3UKA»

OCHOBHBIMH HEJIIMU U3yUeHHs GU3UKH B 001IeM 00pa30BaHUU SIBIISFOTCS :

e (QopMHpOBaHHE HHTEpPECa M CTPEMJICHHS OOYYalOmUXCSA K HAyYHOMY
U3YYCHHUIO TPUPOJBI, Pa3BUTHUE WX HWHTEJUICKTYalbHBIX M TBOPUYECKHX
CIIOCOOHOCTEI];

e pa3BHUTHE MPEACTABICHUI O HAYYHOM METOJIe TTO3HAHUS B (HOPMHUPOBAHUE
MCCJIEIOBATEIHCKOTO OTHOIIEHHUS K OKPY KAIOITUM SIBIICHUSIM;

e (opmMupoBaHHE HAYYHOTO MHPOBO33PCHHSI KaK pE3ysbTaTa H3yYCHUS
OCHOB CTPOCHHMsI MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DU3UKH;

o (opmupoBaHne yMmMeHUN OOBSICHATH SBICHUA C HCIOJIB30BAHHEM
dbu3nUecKrX 3HAHUM W HAYIHBIX JIOKA3aTEIbCTB;

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

JlocTmkeHnne 3THX IeNie 00ecTeunBaeTcsl perieHueM CISAYIOMUX 3a1ad B

MpoIecce u3yueHus Kypca (U3MKHA Ha YPOBHE CPEIHETO 00IIero 00pa3oBaHMUs:



e IMpUOOpPETEHHE  CHCTEMbl  3HaHMK 00  0o0mMX  (U3HYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJIIOYAs MEXaHHUKY,
MOJIEKYJISIPHYIO (DU3UKY, OAJIEKTPOJUHAMUKY, KBAaHTOBYI (HU3UKY U
AJIIEMEHTBI acTPOPU3UKH;

e (opmupoBaHHEe yMEHUH TPUMEHITh TEOPETUUYECKUE 3HAHUA IS
oObsiCHEHUs (PU3MUECKUX SBJICHUM B TIPUPOJIe U JJIs TPUHATHUS
IIPAKTUYECKUX PELICHUN B IIOBCEIHEBHOM KU3HU;

e OCBOEGHHME CIIOCOOOB pEHIeHUS pa3IMYHbIX 3aJad C SIBHO 3aJaHHOU
¢uznuecko MoJenbo, 3a7ay, MOAPa3yMEBAIOUIUX CaMOCTOSTEIbHOE
co3gaHue pu3NUeCKOd MOJEINH, aJIEKBAaTHON yCIOBUSM 3a/1a4H;

e TMOHUMaHUE (PU3NYECKHMX OCHOB U NPHUHIUIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOLECCOB, UX BIUSHUSA Ha OKPY>KAIOIIYIO
cpeny;

e OBJAJICHHE METOJAMH CaMOCTOSITEIbHOTO TUIAHUPOBAHUS W TPOBENCHUSA
¢u3MUecKnX HKCIEPUMEHTOB, aHaIM3a M HUHTEpHpeTanuu HHpopmaiuu,
OTIpeJIeIeHHs JOCTOBEPHOCTHU MOJIYYEHHOT'O pe3ysIbTaTa;

e CO3[IaHUE YCIIOBUU [JIsl Pa3BUTHS YMEHUU MPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPUYECKOU JEATETHHOCTH.

MECTO YYEBHOTI'O IPEJIMETA «®U3UKA» B YYUEBHOM IIJIAHE

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

[Ipemmaraemerii B mporpamMme 1o (u3uke TmepedeHb J1abOpaTOpPHBIX U
NPAKTHYECKUX pabOT SBISETCA PEKOMEHIOBAHHBIM, YUYWTEIb JI€TAET BBHIOOD
NPOBEJCHUs JTA0OPATOPHBIX PAOOT W OMBITOB C YYETOM HWHIUBUIYAIBHBIX
0COOCHHOCTEH 00yYarOIITNXCS.



COILEPKAHUE YYEBHOI'O IPEJIMETA
10 KJTACC
Pasznen 1. ®u3uka u MeTOAbl HAYYHOI'0 TO3HAHMS

®usuka — Hayka o npupoze. Haydnble MeTOIbl NO3HAHUSA OKPYKAIOLIETO
mupa. Posb dkcnepuMeHTa M TEOpUM B IIpOLIECCE IIO3HAHUS I[PUPOJBL.
DKCHEepUMEHT B (PU3HUKE.

MopaenupoBanue (U3NYECKUX SIBIEHUN M mpoueccoB. HaydyHble rumoTessl.
duznyeckre 3aKOHbI U T€OpHUH. ['paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
IIpuHIUIT COOTBETCTBUS.

Ponb u mecTto Qu3uku B GOpMUPOBAHUU COBPEMEHHON HAy4HON KapTHUHBI
MHpPA, B IPAKTUYECKOU ACATEIBHOCTH JIOIEH.

Jlemoncmpayuu

AnanoroBele U UU(POBbIE HM3MEPHUTENbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JNATYUKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuxa

Mexannyeckoe aBvxeHHe. OTHOCUTEIBRHOCTh MEXaHUYECKOTO JIBUXKCHMUSI.
Cucrema otcuéra. TpaekTopusi.

ITepemernienre, CKOpPOCTh (CpelHsIi CKOPOCTb, MTHOBEHHAas CKOPOCTH) U
YCKOPEHHE MaTEepUAIbHOM TOYKH, UX MPOCKIHUH HAa OCHU CHUCTEMBbI KOOPJMHAT.
Ciio)xeHue nepeMenieHnil U CII0KEHUE CKOPOCTEH.

PaBHOMEpHOE M paBHOYCKOpPEHHOE NpsSMOJMHEHHOEe ABWKeHHE. ['paduku
3aBUCUMOCTH  KOOPJMHAT, CKOPOCTHU, YCKOPEHMsS, MYTH U MEPEMEIICHUS
MaTepuabHON TOYKH OT BPEMEHH.

CBoOoaHoe nazeHre. Y CKOpeHre CBOOOTHOTO A ICHHUS.

KpuBonmueitHoe  nBwkeHune. JIBUkKE€HHWE  MaTrepuaJbHOM  TOYKHA MO
OKPY’KHOCTH C IMOCTOSTHHOM MO MOJIYJIF0 CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHEUHAS
ckopocTtsk. [lepron u vacrota odpamenus. LleHTpocTpeMuTensHOEe YCKOPEHUE.

TexHuuecknue yCTpOMCTBA M NPAKTUYECKOE MPUMEHEHUE: CIHUAOMETP,
JIBUKCHUE CHAPAJIOB, LICMTHBIC U PEMEHHBIE TIEpEaayHn.

Jlemoncmpayuu

Moaenb CUCTEMBbI OTCUYETA, WIUIIOCTPALMS KMHEMATHUYECKUX XapaKTCPHUCTUK
JIBHDKCHUS.

[Ipeobpa3oBaHue IBMKCHUI C MCIIOIB30BAaHUEM IMPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3IyXE U B pa3peKEHHOM MMPOCTPAHCTBE.

Habnronenue nBwkeHusl Tena, OPOIIEHHOTO TOJA YIJIOM K TOPU3OHTY H
TOPU30HTAIIBHO.

N3mepenne yckopeHus CBOOOIHOTO TaICHUS.

Hanpapnenne ckopocTy Npu JBUAKECHUU MO OKPY>KHOCTH.



Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

N3ydeHne HEpaBHOMEPHOTO JBWKEHHUS C LEIBI0 ONPEAECICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanne COOTHOLIEHWS MEXAY IIYTAMH, IPOWIECHHBIMM TEJIOM 32
IIOCJEA0BATENbHBIE PABHBIE IIPOMEXKYTKH BPEMEHHM IIPU PABHOYCKOPEHHOM
JIBWKEHUH C HAYAJIBHOW CKOPOCTHIO, PABHOW HYIIIO.

N3ydeHne nBUKEHUS 1IapUKa B BA3KOU JKUIAKOCTH.

N3yuyenue ABM>KeHUs Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpuamun  otHocurenbHOCTM  ['aymmutes.  IlepsBeii 3axkoH  HeroToHa.
NHepunanbHble CHCTEMBI OTCUYETA.

Macca Ttena. Cuna. [Ipuniun cynepno3unuu cui. Bropoit 3akoH HeroToHa
IUIsl MaTepuanbHOi Touku. Tpetuit 3akoH HproTOHA 111 MaTepUaibHBIX TOYEK.

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

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

Tpenue. Buasl Tpenus (moxosi, CKoIkkeHus1, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIbKEHUS U cuila TpeHus nokos. KoadgduuueHt tpeHus.
Cuita conpoTUBIIEHU NPU IBHKEHUU Teja B KUIKOCTU WJIU Ta3e.

[TocTynarensHOE U BpamiaTeabHOE JBUXKEHHUE a0COIIOTHO TBEPIOTO Tea.

MOMEHT cCuibl OTHOCUTENIBHO OcH BpauleHus. llnedo cuibl. YcnoBus
paBHOBECHS TBEPAOIO Tea.

TexHuueckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: MOIUIUITHUKY,
JIBU)KEHUE UCKYCCTBEHHBIX CIIyTHUKOB.

Jlemoncmpayuu

SIBneHne nHEpIUH.

CpaBHeHHE MacC B3aUMOJICHCTBYIOMIUX TEN.

Bropoii 3akon HeroToHa.

N3smepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT AehOpMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEeHHOM NMOABEME U MAICHUM.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHUSI.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buasl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3yuenne nBuxeHus OpycKa 1Mo HaKJIOHHOM MIOCKOCTH.

UccnenoBanne 3aBUCUMOCTH CUJI YIPYTOCTH, BO3HUKAKOUIMX B NPYKUHE H
pe3uHOBOM 00pa3iie, OT UX AepopMaInH.



HccnenoBanue yciioBU pPaBHOBECHUS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAICHUS.

Tema 3. 3akonvt coxpanenus 6 mexaHuke

NMnynbe MatepuanbHOM TOUKH (Tejia), CHUCTEMBbl MaTEepHUAIbHBIX TOYEK.
NMnynbC Cunbl M U3MEHEHUE UMIYJbCa Tela. 3aKOH COXPAHEHHUS HMITYJIbCA.
PeaktuBHOEC NBUXEHUE.

Pa6ora cuiabl. MOIITHOCTD CHUIHL.

Kunernueckast sHeprusi mMaTepuajbHOM TOukH. Teopema 00 HU3MEHEHHH
KMHETUYECKON SHEPTUH.

[ToTenunanbHas JHEPIHUS. [ToTenumnanbHas DHEPIUs YIpyro
nedhopMupoBaHHONW  TpYyKuHbL.  [loTeHIManbHass dSHeprusi Tena  BOJIW3HU
MOBEPXHOCTH 3E€MJIU.

[ToreHumnanbHbBIC u HEIMIOTEHI[UAIbHBIE CHJIBI. CBsi3p  paboOTHI
HEMOTEHIMAJIBHBIX CHJI C U3MEHEHHEM MEXAaHUYECKOW SHEPIMU CUCTEMBI TEIl.
3aKOH COXpaHEHUSI MEXaHUYECKOW SHEPTUH.

Yupyrue v Heynpyrue CTOJIKHOBEHUS.

TeXHUYEeCKHEe YCTPOMCTBA M MPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOIED,
MPYKUHHBIA TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUS UMITYJIbCA.

PeakTuBHOE NBUKEHHE.

[Tepexo1 MOTEHIIMAIBHOW SHEPTUN B KUHETHYECKYIO U 0OPaTHO.

Vuenuueckuii sxcnepumenm, 1abopamopHsie pabomwi

N3ydenne abCOMOTHO HEYNMPYTroro yjaapa ¢ MOMOIIBIO JIByX OJWHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanue cBsizum pabOTHl CHIIBI ¢ M3MEHEHHEM MEXaHMYECKOW SHEepruu
TeJIa Ha MPUMEPE PACTSIKECHUSI PE3MHOBOTO XKI'yTa.

Pa3znen 3. MouiekysipHasi pU3HUKa 1 TEPMOANHAMHUKA

Tema 1. OcHosbl MONEKYAAPHO-KUHEMUUECKOU meopuu

OCHOBHBIE TOJIOKEHUS MOJIEKYJISIPHO-KMHETUYECKOM TEOPUU M MX OIBITHOE
obocHoBanme. bpoyHoBckoe nBwxkenue. Juddysus. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUSI YacCTHI] BeniecTBa. MOJIENIM CTPOEHHUSI Ta30B, >XUIKOCTEH U
TBEPIBIX TEJI M OOBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ATUX MoJiesie. Macca u
pasmepsl Mojiekys. KonmnuectBo BemnectBa. [loctosHHass ABoraspo.

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

Mopgens  upeanbHOro raza. (OCHOBHOE  ypaBHEHHME  MOJIEKYJSPHO-
KMHETUYECKOW TEOPHH HJCaTbHOr0 Ta3za. AOCOIIOTHas TeMIlepaTypa Kak mepa
CpelIHE KWHETUYECKOW SHEPruy TEIJIOBOrO JABMXKEHMS dYacTull raza. [llkama



temneparyp KensBuna. ['azoBbie 3akoHBl. YpaBHeHue MenaeneeBa—Knanernpona.
3akoH [laneroHa. M30mponeccsl B UICAUIBHOM Ta3e C MOCTOSHHBIM KOJIWYECTBOM
BemecTBa. ['paduueckoe mnpeacraBaeHUE H3OIMPOLIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpOMCTBA W MPAKTUUYECKOE NPUMEHEHUE: TEPMOMETP,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, /J0Ka3bIBAIOIIME JHUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OnpiThl 0 TUDPYy3UN KUAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mopnens onbita HlTepHa.

OnbITHI, JIOKA3bIBAIOIIIHE CYIIECTBOBAaHUE MEKMOJIEKYIISIPHOTO
B3aUMOJICHCTBHS.

Mojenb, WILTIOCTPUPYIOIIas MPUPOAY AABJICHUS ra3a Ha CTEHKHM COCy/a.

OnbIThl, WIIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHUSI HMJEAIIbHOTO rasa,
U30IPOIIECCHI.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

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

HccnenoBanne 3aBUCUMOCTH MEXKAY MapaMeTpaMu COCTOSTHUS pa3peKEHHOTO
rasa.

Tema 2. Ochogbl mepmoOuHamuKu

TepmonuHamuueckass cuctemMa. BHYTpeHHsIE SHEPrus TEPMOIUHAMUYECKON
CUCTEMBI U c1ioco0bl €€ nu3mMeHeHus. KonmnyecTBo TeminoTel u padorta. BHyTpenHss
SHEpPrusi  OJAHOATOMHOIO  HWJEaJbHOTO  rasa. Buasl  Temonepenayu:
TEIJIONPOBOJHOCTh, KOHBEKLIMS, U3IyUYEHUE. Y IeIbHasA TEIJIOEMKOCTh BEIECTBA.
KosmmuecTBO TEIOTHI IpU TeTUIONEPENAYE.

[Tonsitue 00 ammabatHOM mpouecce. [lepBbIii 3aKOH TEPMOIUHAMUKH.
[Ipumenenne mepBOro 3akoHa TEPMOJMHAMUKH K HM3ompoueccam. ['padudaeckas
UHTEpIpeTanus padoThl rasa.

Bropoii 3akoH Tepmonunamuku. HeoOpatumMocTh IpoLieccoB B PUPO/IE.

TermoBele  MammHbl.  [IpUHOMIIBL  JEWCTBUA  TEIUIOBBIX — MAallWH.
[IpeoOpa3oBanus HSHEpPTUM B TEIUIOBBIX MamuHax. KoadduimeHT mnone3Horo
nerictBus TerioBod MamuHbL [lukn KapHo m ero ko3 (HIIMEHT IOJIE3HOTO
JNENUCTBHSI. DKOJIOTMYECKUE MPOOIEMBbI TEIIOIHEPTETUKH.

TexHnuecknue yCTPOMCTBA M NPAKTUYECKOE MPUMEHCHHUE: JBUIaTElb
BHYTPEHHETO CrOpaHus, ObITOBOU XOJI0IMJIBHUK, KOHIUIIMOHED.

Jlemoncmpayuu



N3MmeHeHre BHYTpPEHHEH 3HEpruu Teja MpU COBEPIIEHUU PaOOTHI: BBUIET
npoOKku U3 OyTBUIKM MOJ JEWCTBHEM CKaTOro BO3JyXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUICOAEMOHCTPALHS).

N3meneHne BHyTpeHHEN SHEPTUM (TeMIIepaTyphl) Teja MpH TeIionepeaye.

OnpiIT 1Mo anuabaTHOMY pACHIMPEHHIO BO37AyXa (OMBIT C BO3AYLIHBIM
OTHHUBOM).

Mopenu napoBoi TypOUHBI, ABUTATENsl BHYTPEHHETO CrOPaHUsl, PpEaKTUBHOIO
JBUTATEJIS.

Vuenuueckuii skcnepumenm, nabopamopHsie pabomoi

N3Mmepenue yaenbHON TEINIOEMKOCTH.

Tema 3. Acpecamniwie cocmoanusn eeujecmea. Pazoevle nepexoovl

[TapooOpaszoBanue u koHaeHcanus. VcnapeHue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHAS BIIAXKHOCTh BO31yxa. HacwllleHHBI map. YaenbHas TemioTa
napooOpa3oBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUTICHUS OT JIaBJICHUS.

Tsépnoe Teno. Kpucramnuueckue u amopHbie Tena. AHU30TPOIUS CBOWMCTB
kpuctamioB. JKunkue kpuctamibl. CoBpeMeHHble MaTepuansl. llnaBieHue wu
KpUCTaIu3anus. Y nenpHas Teriora miasnerus. Cyomumanus.

VYpaBHeHUE TEIOBOTO OanaHca.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOE NIPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJTOPUMETP, TEXHOJIOTHH MOJIYYEHUS] COBPEMEHHBIX MATEPUAJIOB, B
TOM YHCJIE HAHOMATEPUAIOB, 1 HAHOTEXHOJIOTHH.

Ilemoncmpayuu

CBoiicTBa HACBILIEHHBIX TAPOB.

Kunenuve npy noHWKEHHOM [1aBJICHUHU.

CriocoObl u3MepeHus BIaXXHOCTH.

HaGmronenne HarpeBaHus U MJIaBJICHUS KPUCTAINIMYECKOTO BEIIECTBA.

JlemoHCTpanys KpUCTaLIOB.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3Mepenne OTHOCUTENBHOM BIIAXKHOCTH BO3/yXa.

Paznen 4. Di1eKTpoAMHAMHUKA

Tema 1. dnekmpocmamuxa

OnekTpuzauusi Ted. OJEeKTpUYecKuil 3apsa. J(Ba Buaa 3IEKTPUYECKHUX
3apsiioB. [IpOBOJHUKYM, AMDIEKTPUKU M TOJYNPOBOAHUKHU. 3aKOH COXPAHEHHS
ANEKTPUYECKOTO 3apsiia.

B3aumopeiictBue 3apsaaoB. 3akoH Kynona. TodeuHblid 3JIEKTPUUECKUI 3apsi.
Onektpuueckoe 1mone. Hampsk€HHOCTh  3nekTpudeckoro mofs.  [Ipuniun
CYNEepHO3ULUU HNEKTPUUYECKUX Tosie. JIMHUM HANpsHKEHHOCTH AJIEKTPUUYECKOTO
TOJISL.



Pabora cun  anekrpocratuueckoro  moisg.  llotenmuman.  PasHocThb
NOTeHIUaNoB. [IpOBONHMKM W JOUIJIEKTPUKKA B IJIEKTPOCTATUYECKOM  IIOJE.
JlusnekTpuyeckas NPOHULIAEMOCTbD.

DnekTpoeMKOCTh. KoHeHcaTop. DNeKTpOEMKOCTh INIOCKOTO KOHJIEHCATOPA.
DHEprus 3apsHKEHHOT0 KOHIEHCATOPa.

TexHuyeckue yCTpOWCTBA U NPAKTUYECKOE IIPUMEHEHHUE: JIIEKTPOCKOIL,
AIEKTPOMETP, DJIEKTPOCTATHYECKasi 3allliTa, 3a3eMJICHHE JJIEKTPONpUOOpPOB,
KOHJICHCATOpP, KONMMPOBAJIbHBIN anlapar, CTpPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpONCTBO U NIPUHIUIT JEUCTBUS DIIEKTPOMETPA.

B3aumopelicTBre Ha3NEKTPU30BAHHBIX TE.

DIIEKTPUUECKOE TIOJI€ 3aPSIKEHHBIX TEJl.

[TpoBOJTHUKH B 3JEKTPOCTATUUECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3alUTa.

JIMPNIEKTPUKH B DJIEKTPOCTATUUECKOM TI0JIE.

3aBUCUMOCTh DJICKTPOEMKOCTH TUIOCKOIO KOHJEHcAaTtopa OT IUION[aau
IJIACTUH, PACCTOSIHUS MEXKAY HUMU U IUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

Vuenuueckuii sxkcnepumenm, nabopamopHvie pabomoi

N3mepenne a1eKTpo€MKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuyeckuit mok. Toxu é paznuunwlx cpeoax

DONEeKTpUYECKUA TOK. YCIOBUS CYLIECTBOBAaHUA DJIEKTPUUECKOTO TOKA.
Hcrounuku Toka. Cuia toka. [locTossHHBIN TOK.

Hanpsixxenne. 3akon OMma i1 yyacTka LEMH.

DNEKTPUYECKOE COMPOTUBJIECHUE. Y AEIbHOE CONMPOTHUBIEHUE BEIIECTBA.
[TocnenoBarenpHOE, MapaJUIEIBHOE, CMEIIAHHOE COEIUHEHNE POBOIHUKOB.

Pabora omekTpuueckoro Toka. 3akoH JDxoymsa—Jlenna. MomHOCTH
AJIEKTPUYECKOTO TOKA.

DNEeKTpOJBWKYIIasi CHJIa U BHYTPEHHEE CONPOTHBIEHUE WCTOYHUKA TOKA.
3akoH OMa [1J1s1 MOJTHOM (3aMKHYTOM) 3eKTpruueckoil renu. KopoTkoe 3ambIkaHue.

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

DNEeKTpUUeCKUi TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTYYKOB.

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

DONeKTpUYeCKUid TOK B  pacTBOpax M  paciiiaBax  3JIEKTPOJUTOB.
DIIEKTPONUTHYECKAS TUCCOUUALMUSA. DIEKTPOIIN3.

DJIEKTpUYECKUT TOK B Tra3zax. CamMOCTOATENIbHBIA W HECAaMOCTOSITEIIbHBIN
pazpsaa. Momuus. [Ltazma.



TexHuueckue yCTpoOWCTBA M MPAKTHUUECKOE TMPUMEHEHUE: amIepMerp,
BOJBTMETP, PEOCTAaT, HCTOYHUKH TOKa, DOJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS], BAKYYMHBIN THO]I,
TEPMUCTOPHI U POTOPE3UCTOPHI, OJTYITPOBOAHUKOBBINA THO]I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepenue cuiibl TOKa U HAMPSHKEHMUS.

3aBUCUMOCTh COIMPOTUBICHUS LWJIMHAPUYECKUX TMPOBOJHUKOB OT JJIMHBI,
TUIOLIAAH TOMEPEYHOI0 CEYEHUSI U MaTepHaIa.

CMmeniaHHOe COeIMHEHHE MTPOBOIHUKOB.

[Ipsimoe wu3MepeHHe HSIEKTpOABMXKYIIEH cuibl. KopoTkoe 3aMblkaHHe
rajbBaHUYECKOTO AJIEMEHTA U OIleHKa BHYTPEHHET'O COMPOTUBIICHUS.

3aBUCUMOCTb COMTPOTUBIICHUS] METAJIJIIOB OT TEMIIEPATYPHI.

IIpoBOAUMOCTB 3JIEKTPOJIUTOB.

HckpoBoii paspsl U NPOBOJAUMOCTb BO31yXa.

OAHOCTOPOHHSIA MPOBOIUMOCTD JUO/IA.

Vuenuueckuii sxkcnepumenm, nabopamopHsie pabomoi

N3yuyenue cMenaHHOro COeIMHEHUSI PE3UCTOPOB.

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

HaGmronenue snexktpoinusa.

MexnpeaMeTHbIe CBA3H

Nzyuenue kypca ¢uszuku 6azoBoro ypoBHA B 10 Kiacce OCyIIECTBISETCS C
y4E€TOM COJIEpPKATEIbHBIX MEKIIPEIMETHBIX CBSI3€ll C KypcaMu MaTeMaTHUKH,
OMOJIOTMH, XUMHH, Teorpadu ¥ TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBSI3aHHBIE C U3YYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, Hay4dHbId (akT, rumnores3a, ¢u3nueckas BEIWYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEITh, H3MEPEHUE.

Mamemamuka: penieHUE CHCTEMbl YpPaBHECHMI, JHMHEWHas (QYHKIHS,
napabona, runepboina, ux rpagukd ¥ CBOMCTBA, TPUTOHOMETPHUECKHE ()YHKIIMH:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUT'OHOMETPUUECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIMU HA OCU KOOPAUHAT, CJI0KEHUE BEKTOPOB.

buonozus: Mexanndeckoe NBIKEHHE B JKMBOU mpuponae, auddysus, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BUJIbI TEIIONEPENAUYH, TEIJIOBOE PABHOBECHUE),
ANEKTPUYECKUE SIBJICHUS B 5KUBOM MIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEILIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEIllECTBA, MOJSIpHAs Macca, TEIJIOBbIE CBOMCTBA TBEPABIX TEJN, KUAKOCTEH M
ra3oB, JJEKTPUYECKHE CBOWCTBA METAJIJIOB, JJICKTPOJUTHYECKAs IUCCOLUALIMS,
rajibBaHUKa.

T'eoepaghus: BnaxHOCTh BO3/1yXa, BETPbI, OApOMETP, TEPMOMETP.



Texnonoeus: npeoOpazoBaHUE ABWKEHUN C HMCIOIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEeHMS B TEXHUKE, MOJAIIWITHUKHA, HCIOJb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTra, BOJOMET M JApPYTUe), IBUTATEb BHYTPEHHETO
cropanusi, napoBas TypOHUHa, OBITOBOM XOJOAWJIBHUK, KOHIULIMOHEDP, TEXHOJIOTUU
IIOJIyYEHNsI COBPEMEHHBIX MAaTEpUaOB, B TOM YHCIE HAHOMATEpUaJIOB, U
HAHOTEXHOJIOTHH, JJIEKTPOCTAaTUYECKas 3alluTa, 3a3e€MJICHUE 3JIEKTPOIpPHUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHATPEBATENbHBIE npuOopHl,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, FaTbBAaHUKA.

11 KJIACC

Paznen 4. JaekTpoguHaMHuKa

Tema 3. Mazcnummnoe none. IneKmpomacHUmMHAs UHOYKYUA

[ToctosiHHble ~ MarHuThl.  B3auMojeicTBME  MOCTOSIHHBIX ~ MarHUTOB.
MarautHoe mnosne. BexkTtop MarHuTHOM wuHAyKIWU. [IpuHIun cynepno3uiuu
MAarHUTHBIX MMOJIeH. JIMHMM MarHUTHOM WMHAYKIMW. KapThHA JUHUNA MAarHUTHOMU
WHJIYKIUH TOJIs1 MOCTOSTHHBIX MAarHUTOB.

MarautHoe TOJ€ TPOBOJHHUKA € TOKOM. KapTuHa JMHHUN WHIYKIUU
MAarHUTHOTO TMOJsl JJIMHHOTIO MPSAMOrO MPOBOAHUKA U 3aMKHYTOI'O KOJIBIIEBOTO
IPOBOJIHHKA, KaTylIKU ¢ TOKoM. OnbIT DpcTena. BzaumoaeiicTBue npoBOJHUKOB C
TOKOM.

Cuiia AMmnepa, €€ MOy b U HallpaBJICHHUE.

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

SlBneHue AIEKTpOMAarHuTHOM HWHAYKOUHA. [lOTOK BEkTOpa MarHUTHOM
UHIAYKUUHA. OJEKTPOABMIKYIIAs CHJIA MWHAYKUWUA. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykuuu dapanes.

BuxpeBoe »siekTpuyeckoe mojie. DNEKTPOABMKYIIAs CHJIa WHAYKUUH B
MIPOBOJHHUKE, IBUKYIIEMCS ITOCTYIIATEIBHO B OJJHOPOJHOM MArHUTHOM IIOJIE.

[IpaBuno Jlenua.

NunykTuBHOCTh.  SIBIEHHME CaMOMHAYKLUMH. OJIEKTPOABIKYIAs Cuia
CaMOMHIYKIINH.

DHeprusi MAarHUTHOTO TOJI KATYIIKUA C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHnuecknue yCTpPOWCTBA M NPAKTUYECKOE MPUMEHEHHUE: IOCTOSIHHBIE
MArHUThl, JJEKTPOMArHUTHI, 3JICKTPOABUIATENb, YCKOPUTEIU 3JIEMEHTAPHBIX
YaCTHUILl, THAYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnsIT OpcTena.

OTKJIOHEHHE JIEKTPOHHOIO Ty4YKa MAarHUTHBIM TOJIEM.



JIMHMY MHIYKIIMU MarHUTHOTO MOJIS.

B3aumopenicteue 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

JlelictBue cuiibl JIopeHIia Ha HOHBI DJIEKTPOJIUTA.

SIBneHne 2IEKTPOMAarHUTHOM MHIYKIIMH.

ITpasuno Jlenua.

3aBUCHMOCTD JJEKTPOJABWXKYIIEH CHJIbI MHAYKLIUHA OT CKOPOCTH M3MEHEHUS
MAarHUTHOI'O IOTOKA.

SIBiieHMEe CaMOUHYKIIWH.

Yuenuueckuii sxcnepumenm, nabopamopruvie pabomol

N3ydyeHrne MarHuTHOIO 101 KaTYIIKHA C TOKOM.

HccnenoBanne AeUCTBUSA IOCTOSIHHOIO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sABIEHUS DJIEKTPOMAarHUTHON UHIYKIUU.

Paspnen S. KoneOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u I1eKmpoMazZHuUmMHble Ko1eOanus

Konebarenvsnass  cuctema. CB0OOJHBIE  MEXaHHWYECKHE  KOJIeOaHUSI.
IMapmonundeckue komebanus. Ilepuon, wactora, aMmutyga u ¢asza KoyieOaHui.
[IpyxuHHBIN MadgTHUK. MaTteMaTHU4eCKUN MASTHUK. YPAaBHEHHUE TapMOHHUYECKUX
kosieOanuii. [IpeBpalenrie sHeprun Mpu rapMOHUYECKUX KOIEOAHUSIX.

Konebarenbupiit koHTyp. CBOOOAHBIE 3JIEKTPOMAarHUTHBIE KOjeOaHUsS B
UJCATbHOM KOJe0aTeTbHOM KOHType. AHAJIOTUs MEXKIYy MEXaHUYECKUMH H
ANeKTpoMarHuTHeiMu  Konebanusimu. dopmyna Tomcona. 3akoH coxpaHeHHs
HHEPTUU B UJCATHHOM KOJIeOaTeIbHOM KOHTYPE.

[IpencraBienne o 3aTyXaromuX KojeOaHUsAX. BhIHYKIEHHbIE MEXaHUYECKUE
kosneOanus. Pesonanc. BeiHyKI€HHbBIE DJIEKTPOMAarHUTHBIE KOJICOaHUSI.

Ilepemennbiii  TOK. CHUHYCOUIANbHBIA NEPEMEHHBIA TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKAa. AMIUIMTYJHOE€ W JCHCTBYIOIIEE 3HAYEHUE CWJIbI TOKa M
HaNPSIKEHUS.

Tpancdopmarop. [IponsBoacTBo, mepenada U NMOTPEOICHNUE AIEKTPUUECKON
SHEPIruMu. DKOJOTMYECKUE PUCKU MPHU MPOU3BOJCTBE 3JIEKTpo3Hepruu. Kynbrypa
HCIIOJIB30BAHUS JJIEKTPOIHEPTUHU B IIOBCETHEBHOMN KU3HU.

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

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoseOaTenbHON CHCTeMBbl (MPY>KUHHBIN WM
MaTeMaTU4eCKUM MasiTHUK).

Habnronenue 3atyxarmmnumx KojaeOaHu.

UccnenoBanue CBOMCTB BHIHYKJEHHbBIX KOJICOAHUH.

Habnronenue pe3oHanca.



CB0OOOIHBIE AIIEKTPOMArHUTHbIE KOJIEOAHMS.

OcuumiorpaMMbl (3aBUCHUMOCTH CHJIBI TOKA U HAIIPSDKEHUSI OT BPEMEHM) IS
ANEKTPOMArHUTHBIX KOJIEOAHUI.

Pe3oHanc mnpu mocCieqOBaTEIbHOM COEIMHEHHH PE3UCTOPA, KaTYIIKH
MHIYKTUBHOCTH M KOHJIEHCATOPA.

Mopaenb TMHUY 3JeKTpOonepeadHn.

Vuenuueckuii skcnepumenm, nabopamopHvie pabomoi

HccnenoBanue 3aBUCUMOCTU MEPUOAA MalbIX KoJeOaHMWH Ipy3a Ha HUTH OT
JUTMHBI HUTH M MaccChl Ipy3a.

HccnenoBanne NEPEMEHHOr0 TOKa B LENM W3 IOCIEAOBATENBHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMpOMAZHUNHbBLE 60TIHbL

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

3Byk. CkopocTb 3ByKa. [ pomkocTs 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJHBI. Y CIIOBUS M3IYUYEHUS DJIEKTPOMArHUTHBIX BOJIH.
B3anmuas opuentanus BexkropoB E, B, V B anexkTpomarautHoil BosnHe. CBoiicTBa
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XXEHHUE, MpeoMIICHUE, Mospu3anus, nudpakims,
uHTepdepennns. CKOpoCTh ANEKTPOMArHUTHBIX BOJIH.

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

[TpuHUMIIBI paguOCBA3U U TENEBUICHUS. Pannonokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuueckne yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHUE: MY3bIKaJIbHbIC
UHCTPYMEHTHI, YJIbTPa3ByKOBas IMATHOCTHKA B TEXHUKE W MEIULIMHE, pajap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBY-neyn.

Jlemoncmpayuu

OObpazoBaHue 1 pacpoCTpaHEHHE MONEPEYHBIX U MPOJIOJIBHBIX BOJIH.

KoneOG:mromeecs Teno Kak HCTOYHUK 3BYKa.

Habmronenune oTpakeHus ¥ MPEIOMIICHUS MEXaHUYECKUX BOJIH.

Hab6monenne natepdepeninm u Audpakiinu MeXaHUMIeCKUX BOJTH.

3BYKOBOM PE30HAHC.

Habmronenne cBA3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYAOW H
4acTOTOU KOJIeOaHMIA.

UccnenoBanue CBOWCTB DJIEKTPOMATHUTHBIX BOJIH: OTpa)KeHUE,
IpeJIOMJIEHUE, MOIspU3anus, U pakums, UHTEPPEPEHIIHS.

Tema 3. Onmuka



I'eomerpuueckas ontuka. [IpsMonuHENWHOE pacnpoOCTpaHEHUE CBETA B
oxgHOopoaHoOuU cpexe. Jlyu cBera. ToueyHbI HCTOYHHK CBETA.

OTtpaxxenue cBeta. 3aKOHBI oTpaxkeHHUs cBeTa. [locTtpoeHue m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHbBI MPEIOMIIEHUS CBeTa. AOCOIIOTHBIN MOKA3aTENb
npenomieHus. IlomHoe BHyTpeHHee oTpakeHue. lIpenenbHslii yroa mOJIHOTO
BHYTPEHHETO OTPAYKCHHUSI.

Hucnepcust ceeta. CiaoxHbIi coctaB 6enoro ceta. LBeT.

Cobuparome u pacceuBamolmue JUH3bL. ToHkas JuH3a. DOKycHOE
paccTosiHMEe M ONTHYecKass cuia TOHKOM nuH3bl. IlocTpoeHue wm3o0pakeHuil B
coOuparoumx U paccenBaronux jduH3zax. Gopmyna TOHKOW JHMH3BL. YBEIUYEHHE,
JABAEMOE JIMH30M.

[Ipenensl NPUMEHUMOCTH TEOMETPUIECKON ONTUKH.

BonnoBas ontuka. WnaTepdepenuuss cBera. KorepeHTHbIE HCTOYHMKHU.
VYcnoBuss HaOmOICHUS MAaKCUMyMOB W MHHUMYMOB B HHTEp(EpEeHIIMOHHOMN
KapTUHE OT ABYX CHH(A3HBIX KOTE€PEHTHBIX UCTOYHHKOB.

HNudpakmus cBera. JudpakuroHHas pemérka. YCIoBUE HAOIIOIECHUS
[JIABHBIX ~MAaKCUMYMOB TIpM NaJA€HUU MOHOXPOMATHYECKOIO CBETa Ha
TUGPaKIUOHHYIO PEIIETKY.

[Tonstpu3zanus ceera.

TexHuueckne ycTpoWCTBA W MPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEeJIECKON, BOJIOKOHHAs
OMNTHKA, TUPPAKITMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpssMOMHEWHOE pacCIpOCTPAHEHUE, OTPAKEHHE M MPEJIOMIIEHUE CBETA.
OnTuaeckue mpuOopsI.

[TomHOE BHYTpEHHEE OTpaxkeHne. Moiesib CBETOBOIA.

HccnenoBanne cBOWCTB H300paKEHUI B JIMH3AX.

Mogenn MUKpPOCKOIIa, TeJIeCKOomna.

Hab6monenne naTepdepeninm ceera.

Hab6monenne nudpakiu ceera.

Hab6monenne nucnepcuu cBera.

[TonyueHue cnekTpa ¢ MOMOMIBIO IPU3MBI.

[TonydeHne criekTpa ¢ MOMOIIBI0 TH(PPAKITHOHHON PEIIETKH.

HabGmronenne monsipu3anuu cBeTa.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue nokazaresns npeaoMieHUs CTEKIIA.

UccnenoBanue cBOMCTB M300paKeHU B JIMH3AX.

Habnronenue nucnepcun cBeTa.



Pasznesn 6. OcHOBBI crIeNMAIBLHON TEOPUH OTHOCUTEIBHOCTH
['paHnubl  NPUMEHUMOCTHM  KJIACCUYECKOW  MEXaHUKHU. [Toctynatel
CIIELIUAJIbHOW TEOPUU OTHOCHUTEIIBHOCTH: WHBAPUAHTHOCTb MOAYJS CKOPOCTH
CBETA B BaKyyMe, IPUHLINI OTHOCUTEIBHOCTH DWHILITEHHA.

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEJIEHUE BPEMEHU U COKPAILCHUE
JUIAHEL.

OHeprus U UMIYJIbC PEIATUBUCTCKON YACTHLIBIL.

CBs13b MaccChl C JHEPrUEH U UMITYJIBCOM PEIITUBUCTCKOW YaCTHLIBI. DHEPIrus
HOKOSI.

Pasznen 7. KBantoBas ¢pusuka
Tema 1. dnemenmul KBAHM OGO ONMUKU
®dotonbl. Dopmyna [lnanka cBs3u sHEpruu (POTOHA C €r0 YACTOTOU. DHEPrus
¥ UMIyJIbC (HOTOHA.
OtkpeiTue u uccienaoBanue Gorodrddexra. OnbiTel A. I'. CroneToBa. 3akoHBI

dotoadpdexra. YpaBHenue DinmTeriHa 1t porodrddekra. «KpacHas rpaHuiia»
dboTorddexra.

JlaBnenue ceera. Onwitel I1. H. JleGenena.

XHUMHUYECKOE NEUCTBUE CBETA.

TexHuueckre ycTpoicTBa W TMpaKTUUYECKOE MpUMEHEHHUe: (POTOIEeMEHT,
doTonaTuuk, comHeyHas 6arapes, CBETOANO/I.

Ilemoncmpayuu

®dotor(pdeKT Ha yCTAaHOBKE ¢ ITMHKOBOM IJIACTHHOM.

Hccnenoranne 3akoHOB BHeHero ¢hoTo3ddexra.

CBeToauon.

Conneunas Garapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopaa mo paccesHuio o -4acTHIIL.
[Inanerapnas mogmens aroma. lloctynater bopa. M3nyuenume u mnormiomeHue
(GbOTOHOB TpW mMepexojie aToMa C OJHOTO YPOBHS SHEPrUM Ha Jpyroi. Bumsi
cnekTpoB. CHEKTp YpOBHEN SHEPIUU aToOMa BOJOPOA.

BosnnoBbie cBoiicTBa yactull. Boaubl ne bpoiis. KopnyckyisipHO-BOJITHOBOM
Ty aJli3M.

CHOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHnueckne yCTpOWCTBA M MNPAKTHYECKOE NPUMEHEHHUE: CHEKTPalbHbBIN
aHau3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIA KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

Ornpenenenue JIMHBI BOJHBI Ja3epa.

HaGmonenue nuHeM4aTbiX CIEKTPOB U3TyUCHHUS.



Jlazep.

Vuenuueckuii skcnepumenm, nabopamopHwvie pabomwi

HaGmonenue nuHeiyaToro cuekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CIOKHOCTh CTpOeHMs sapa. OTKpbITHE
pamuoaktuBHOCTH.  OmbiTel  Pesepdopaa 1o ompedeseHUI0O  cocTaBa
paauoakTuBHOro u3nydenus. ColictBa anbda-, Oera-, ramma-u3aydeHUs.
BnrsiHue paainoakTUBHOCTH Ha )KUBBIE OPTaHU3MBI.

OtkpeiTHE TIpoTOHA M HeWTpoHa. HyknonHas monens sapa [eiizenbepra—
NBanenko. 3apsag sapa. MaccoBoe unciio sapa. M30tonsl.

Anbda-pacnan. OJEKTpOHHBIA UM MO3UTPOHHBIM Oera-pacman. [amma-
U3Jy4eHHUe. 3aKOH PaJMOAKTUBHOIO pacnaja.

DHeprust CBsI3M HYKJIOHOB B sifipe. SaepHblie cuibl. JlepekT macchl siapa.

SnepHble peakuuu. Jlenenue u cUHTE3 A1€p.

Anepusiii peaktop. TepmosimepHbidi cuHTe3. [IpobOiieMbl M MEPCHEKTUBBI
AIEPHON SHEPreTUKUA. DKOJIOTHYECKUE aCIIEKThI SIAEPHON SHEPTrEeTUKHU.

DneMeHTapHble YacTUlbl. OTKpBITHE TO3UTPOHA.

MeTtobl HAOIIOIEHHS ¥ PETUCTPALIUU AIEMEHTAPHBIX YaCTHII.

dyHaaMeHTaabHbIe B3auMoAeicTBus. EAMHCTBO hrzndeckoil KapTUHBI MUpa.

TexHuueckue yCTpoOMCTBA U MPAKTUYECKOE IIPUMEHEHHE: T03UMETP, Kamepa
Bunbcona, siaepHbIil peakTop, aToMHas 0omoa.

Ilemoncmpayuu

CUY€TynK HOHU3UPYIOIIUX YACTHL.

Vuenuueckuii sxcnepumenm, nabopamopHsie pabomoi

HccnenoBanue TpekoB 4acTHIl (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JiieMeHTBHI ACTPOHOMUM U ACTPOPU3IUKH

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

Bun 3Bé3nHoro Heba. Co3Be3nus, sSpKHe 3BE3JIbI, IUIAHETHI, UX BHUIUMOE
JIBHOKCHHE.

CoiHeuHas cucTema.

Connne. ComHeuHast akTUBHOCTh. McTtounuk sHepruu CosiHIIA M 3BE3.
3BE31bI, UX OCHOBHBIC XapaKTEPUCTHUKH. JlMarpamMma «CIEKTPaJbHBIM KIacc —
CBETUMOCTE». 3BE34bI TJIaBHOM MOCJIEIOBATEIILHOCTH. 3aBHCHUMOCTH «Macca —
CBETUMOCTBY» JJIsi 3BE3]] TJIaBHOM IMOCIENOBaTEIbHOCTUH. BHyTpeHHEEe CTpOoeHHE
3BE371. COBpEeMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUU U ABotonnu CoiHIla U
3BE3]1. DTaANbl )KU3HU 3BE3]I.



Mnuneunsiii Ilyte — Hama ['anaktuka. Ilonoxxenne m nBuxkenue ConHua B
IN'anaktuke. Tunel ramakTuk. Paguoranaktuku u kBaszapbl. UHEpHBIE ABIPHI B AApax
rajgakTHK.

Bcenennas. Pacmupenue Beenennoil. 3akon Xa606sa. Pazberanue ranakTuk.
Teopus boubiioro B3peiBa. PeaukroBoe usinydeHue.

Macmtabnas ctpyktypa Beenennoit. Metaranaktuka.

Hepeménubie mpoOaeMbl aCTPOHOMUH.

Vyenuueckue nabnooenus

HaGmonenust HeBOOPYKEHHBIM TJ1a30M C UCIOJb30BAHUEM KOMIBIOTEPHBIX
OPWIOXKEHUH NIl onpeieleHUs] TOJI0KEHUSI HeOECHBIX 00BEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOTO MOMYMIAPUS U SIPKUE 3BE3/IBI.

Ha6monenus B Teneckon Jlynsl, mianer, Mieunoro Ilytu.

Oo6o0maromiee NOBTOPEHUE

Ponb Qu3ukm u acTpoHOMHMM B SKOHOMUYECKOH, TEXHOJIOTHYECKOM,
COLIMAJIBHOM M 3THYECKON cdhepax AesTENHLHOCTH Ye0BEKa, POJIb U MECTO (HU3UKU
U aCTPOHOMHUU B COBPEMEHHOW HAYYHOUW KapTUHE MHUpPA, POJIb PU3NUYECKON TEOpUH
B (GOpMHUpPOBaHUM TpEACTaBICHUNA O (U3MUECKOM KapTUHE MHUpPA, MECTO
¢dusznueckoi KapTUHBI MUpa B OOIIEM PSIy COBPEMEHHBIX €CTECTBEHHO-HAaYYHBIX
IIPEACTABIICHUN O IIPUPOLE.

MexnpeaMeTHbIe CBA3H

N3yuenue kypca ¢usuku 6a3oBoro ypoBHA B 11 Kilacce ocymecTBIsIETCS C
Y4ETOM COJEPKATENBHBIX MEXIIPEAMETHBIX CBSA3€H C KypcaMM MAaTEeMaTHUKW,
OMOJIOTMH, XUMHH, Teorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnvle nonsamus, CBSI3aHHBIE C U3YyYEHHEM METOJIOB HAYyYHOTO
NO3HAHUS: SIBJICHUE, Hay4HbId (akT, rumores3a, ¢u3nyueckas BEIWYMHA, 3aKOH,
Teopusl, HaOII0ACHUE, SKCIIEPUMEHT, MOJICIIUPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: pelieHUEe CUCTEMbl YPAaBHEHUW, TPUTOHOMETPUUYECKUE
(YHKIMH: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBl M HMX IPOEKIMUA HAa OCU KOOPAMHAT, CJIOKEHUE BEKTOPOB,
MPOU3BOJIHBIC DJEMEHTAPHBIX (YHKIHMH, TPU3HAKH TOJ00US TPEYrOJbHHUKOB,
OTIpeJICIICHHE TUIOMIAIN TIOCKUX (puryp u 06bEéma Ted.

Buonoeusa: »nexTpuueckue SBICHHUS B JKUBOM MpHpone, KoiieOaTelbHbIC
JNBH)KEHUS B )KMBOW MPHUPOJIC, ONTUYECKUE SIBJICHUS B )KUBOW MPUPOJE, ACHUCTBUE
paanauy Ha )KUBbIE OPTAHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJICKYJI, KPUCTAJUIMYECKasA CTPYKTYpa TBEPABIX
T€Jd, MEXaHWU3Mbl OO0pa30BaHUSl KPUCTAJUIMYECKOM PpEIIETKU, CIEKTPaIbHbIN
aHaJn3.

l'eocpaghusi:  marHuTHBIE TIONIOCA 3€MJIM, 3alle)KM MAarHUTHBIX DY/,
dboToCchEMKA 3eMHOM MMOBEPXHOCTH, TPEACKA3aHUE 3EMIICTPSICEHUI.



Texnonozcua: JIAHUM DIIEKTpONEpenayd, TIEHEpaTop MEPEMEHHOIO TOKa,
JJIEKTPOJABUIaTENb, WHAYKLIHUOHHAS IIeYb, pajap, pPaauoONpUEMHUK, TEIECBU30D,
anTeHHa, TeiaedoH, CBY-meub, NMpOEKLMOHHBIN anmapar, BOJOKOHHAs ONTHKA,
coJiHeYHas Oarapes.



INJIAHUPYEMBIE OBPA30OBATEJIBHBIE PE3YJIbTATBI
OcBoenue yueOHOro mnpeamera «®du3nuka» Ha YpOBHE CpPEIHEro OOIIEro
oOpazoBaHus (6a30BbI YPOBEHB) JOKHO OOECNEUUTh JOCTUKEHUE CICAYIOIINX
JMYHOCTHBIX, METAPEAMETHBIX U IPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JINYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIC PE3YIbTATHI OCBOCHUS yueOHOro npeaMera «Du3nKay T0IHKHBI
OoTpakaTb T'OTOBHOCTh M CIHOCOOHOCTh OOYyYaroImIMXCsl PYKOBOJICTBOBATHCS
chopMUPOBAaHHOW BHYTPEHHEHW TMO3UIMEH JUYHOCTH, CUCTEMOW IIEHHOCTHBIX
OpUCHTAIIMH, TIO3UTHUBHBIX BHYTPEHHHX  YOEXKIECHHH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCUHUCKOTO OOIIECTBa, PACHIMPEHHUE KXU3HEHHOTO
ONbITa U OMNbITA JICITEILHOCTH B MPOIIECCE Peaau3allid OCHOBHBIX HAIpPaBJICHUMN
BOCIUTATEIbHOU IESTEIBHOCTH, B TOM YHCJIE B YACTHU:

1) rpa’sKaaHCKOr0 BOCIMTAHUSA:

c(hOopMUPOBAHHOCTb IPAXKAAHCKOM MO3UIIMM 00YJAIOIIETOCs KaK aKTUBHOTO U
OTBETCTBEHHOTO YJIEHA POCCUHUCKOTO OOIIECTBA;

NPUHATHAE  TPAJUIMOHHBIX  OOIIEYEIIOBEYECKUX TYMAHUCTHYECKHX U
JEMOKPAaTHUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPakITAHCKOIO
o0IIecTBa, y4acTBOBATh B CAaMOYIIPABIEHUH B 00pa30BaTeIbHON OpraHU3alluu;

YMEHUE B3aNMOJIECTBOBATh C COLUUAIBHBIMU MHCTUTYTAMU B COOTBETCTBUH C
uX (QYHKIIMSIMU U Ha3HAYCHUEM;

TOTOBHOCTh K TyMaHUTapHOUN U BOJIOHTEPCKOM AEATEIbHOCTH;

2) NAaTPUOTHYECKOT0 BOCTIMTAHUS:

c(hopMHUPOBAaHHOCTH POCCUUCKOM IrPa)KIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUE K TOCYJAapCTBEHHBIM CHMBOJAM, JOCTHXEHUIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3HUKHU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOI'0 BOCTIUTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ’TUUYECKOTO TMTOBEICHNUS;

CIIOCOOHOCTh OIICHMBATh CHUTYaIlMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSACh HA MOPaJbHO-HPABCTBEHHBIE HOPMbI U LIEHHOCTH, B TOM YHCIJIE B
NESTENBHOCTHA YYEHOTO;

OCO3HaHHE JINYHOTO BKJIaJa B IOCTPOCHHUE YCTOMYUBOTO OYAYIIETO;

4) 3cTeTH4eCKOr0 BOCTIUTAHUSI:

3CTETUYECKOE OTHOIIEHNUE K MUPY, BKIIOYasl 3CTETUKY HAYYHOIO TBOPYECTBA,
MpUCYIIEeTro (PU3NYECKON HAYKE;

5) Tpy10BOT0 BOCIIUTAHUSI:



MHTEPEC K pa3IMyHbIM cdepaMm npodhecCUuOHANbHONU AEATENbHOCTH, B TOM
YHCJI€ CBSI3aHHBIM C (PU3MKOM U TEXHUKOH, YMEHHE COBEPIIATh OCO3HAHHBII BHIOOD
Oynymieit mpodeccuu U peaau3oBbIBaTh COOCTBEHHBIE KU3HEHHBIC TJIAHBI;

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

6) 3K0JI0rH4eCKOro BOCIIUTAHUS:

c(OpPMHUPOBAHHOCTh 3SKOJOTUYECKOM KYJIbTYPhl, OCO3HAHHE TJI0OATIBHOIO
XapakTepa SKOJIOTHYECKUX MpooIieM;

IJIAHUPOBAHUE U OCYLIECTBIIEHUE JEUCTBUN B OKPYKAIOIIEH CPESE HA OCHOBE
3HAHMS 1leJIel YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA;

pacHIMpeHre OIbITa AEATEIbHOCTH 3KOJIOTMYECKOW HANpaBICHHOCTH Ha
OCHOBE MMEIOIIMXCS 3HAHUH MO0 (QU3UKE;

7) HIEeHHOCTH HAYYHOT0 MO3HAHMS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (HU3MUECKON HAYKH;

OCO3HAHHME IIEHHOCTH HAy4YHOW JIeATeNbHOCTH, TOTOBHOCTh B IIpoliecce
U3y4eHHs]  (PU3MKU  OCYHIECTBIISITh  MPOEKTHYIO U HCCJEI0BATEIbCKYIO
NEeATENbHOCTh UHINBUAYAIBHO U B TPYIIIIE.

METAINPEJMETHBIE PE3YJIBTATbBI

IMo3HaBaTe/IbHBIE YHUBEPCAJIbHBIE YUeOHbIE eiicTBHSA
ba3oBble Jornueckue AecTBUA:
CaMOCTOSITETFHO ~ (OPMYIHUPOBATh M aKTyalM3WpOBaTh  MpoOsieMy,
paccMarpuBaTh €€ BCECTOPOHHE,
OTIPENICISATh IETH JEeATSIBHOCTH, 3aaBaTh IapaMEeTpbl W KPUTCPUU HX
TOCTHKCHUS,
BBISIBJISITh  3aKOHOMEPHOCTHM W TMPOTHBOPEYUS B  pPacCMaTpPUBAEMBIX
(bu3HUECKUX SIBICHUSX;
pa3pabaTbiBaTh IUTAH PEIICHUS MPOOJIEMbl ¢ YU4ETOM aHaIN3a MMEIOITUXCS
MaTepHAbHBIX ¥ HEMAaTePUATbHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBHI B JIEATEILHOCTH, OIIEHUBATh COOTBETCTBUE PE3YJIHTATOB
IEJISIM, OIICHUBATh PUCKH TIOCIIEJCTBUN e TEIHHOCTH;
KOOPJMHUPOBATh M  BBIMOJTHATH pabOTy B  YCIOBHSX PEATbHOTO,
BUPTYaJILHOTO 1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPU PEIICHUH KU3HEHHBIX TPOOIIEM.
Ba3oBble ucciienoBaTeibcKHe TeiCTBUSA:
BJIQ/ICTh HAYYHON TEPMHUHOJIOTHEH, KIFOUEBBIMH TOHITHSIMU W METOJAMHU
bu3nYecKol HAyKH;



BJIJIETh HaBBIKAMH Y4E€OHO-MCCIIEIOBATEILCKON M MPOCKTHON NEATEIHbHOCTH
B 00s1acTU (PU3UKH, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIBHOMY HOUCKY
METOJIOB pEIHICHHS 3a1ad (U3NYECKOTO COJCP)KAHUS, MPUMEHEHHIO Pa3INIHBIX
METO/IOB TTO3HAHUS;

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

BBISIBIIATH MPUUMHHO-CIICACTBEHHBIE CBS3W M aKTyaJU3UpOBaTh 3ajady,
BBIJIBUTaTh THIOTE3y €€ peHIeHHs, HAaXOJWUTh apryMEHTBI IJIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 3a/1aBaTh apaMeTPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TOJYYCHHBIE B XOJE peUIeHHs 3a7add pe3yJbTaThl,
KPUTHYECKU OIICHWBATh UX JOCTOBEPHOCTH, IPOTHO3HPOBATH N3MEHEHUE B HOBBIX
YCIIOBHSIX;

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

JaBaTh OIICHKY HOBBIM CHUTYAIIHSIM, OIICHHBATh MPHUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCHUTh 3HAHUS 10 (HU3UKE B MPAKTHUECKYIO 00JIacTh
KU3HEAESATEIbHOCTH;

YMETb UHTETPUPOBATh 3HAHUS U3 PA3HBIX MPEAMETHBIX 00IacTel;

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

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

Pab6ora ¢ undgopmanmeii:

BJIAJIETh HABBIKAMU MOJyYEHUS MHPOpMALUU (PU3MUECKOrO COAEPKAaHUS U3
HUCTOYHHMKOB PpA3HbIX THUIIOB, CaMOCTOSITEJIbHO OCYIIECTBISATh IIOUCK, aHAJIM3,
CUCTEMAaTH3allMI0 M HUHTEPIpEeTalni0o MHPOPMAlUU pPa3IMYHBIX BUIOB U (hopm
HpEeCTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OPMALINH;

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

CO3/1aBaTh TEKCThl (U3MUECKOTO COACpPX aHUS B pa3iIMUHBIX (opMmaTax C
yu€TOM Ha3zHAYeHUS MHPOPMAIMH U LEIEeBON ayIUTOPUH, BEIOMpAs ONTHUMAIBHYIO
dopmy mpencTaBiIeHUS U BU3YyaTU3aIUH.

KoMMyHuUKAaTHBHBbIE YHUBEPCAJIbHbIE YUeOHbIE 1eliCTBUS:
OCYIIECTBIISITH OOIIIEHHE HA YPOKAaX (PU3UKU U BO BHEYPOUHOU AEATEIbHOCTH;
pacro3HaBaTh MNPEANOCHUIKM  KOH(QJIUKTHBIX CUTyallud M  CMSI4arth
KOH(JIMKTHI;



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

[IOHUMAaTh U MCIOJIB30BaTh NPEUMYIIECTBA KOMAaHIHOW U MHIAUBUAYAIBHOU
paboThI;

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

IIPUHUMATHh  L[EJIM  COBMECTHOW  JEATENIbHOCTH, OPraHU30BbIBATH U
KOOPJIMHUPOBATh JEUCTBUA II0 €€ JOCTUIKEHUIO: COCTABJATH IUIAH JEHCTBUM,
pacnpenensiTh poid ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXAaTh pE3yibTaThl
COBMECTHOM paboThI;

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

npeajaraTb HOBBIE IIPOEKTHI, OLICHMBATbh HJEU C MO3ULUU HOBU3HHEI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE MOBEICHUE B Pa3JIMYHBIX
CUTYalUsX, IPOSBIATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YyHUBepPCcAJbHbIE YYeOHbIE 1eCTBUSA
Camoopranusanus:

CaMOCTOSITEJILHO OCYIIECTBIISITH MO3HABATENBHYIO NEATEILHOCTh B 00JacTH
(GU3MKH M aCTPOHOMHH, BBISBISATH MNPOOJEMBI, CTaBUTh H (POPMYIHPOBATH
COOCTBEHHBIE 3a]1a4H;

CaMOCTOSITEJIbHO COCTAaBIIAThH IUJIAH PELICHHS PAcYETHBIX M KadeCTBEHHBIX
3a/1ay, TUTaH BBIMOJTHEHUS TPAKTUYECKON pabOThl C YYETOM UMEIOUIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH U MPEATTOYTCHUI;

JaBaTh OLIEHKY HOBBIM CUTYAaIUsIM;

pacHIMpATh paMKH Y4eOHOTO MpeIMEeTa Ha OCHOBE JIMYHBIX MTPEATIOYTCHUM;

JienaTh OCO3HAHHBIA BBIOOP, AapryMEHTHUPOBAaTH €ro, OpaTh Ha cebd
OTBETCTBEHHOCTbD 3a PEUICHHUE;

OIICHUBATh MPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBaTh (POPMUPOBAHUIO H TMPOSBICHUIO J3PYAUIMA B 00JacCTH
($u3HUKHU, TOCTOSTHHO MOBBIIIATH CBOW 00Pa30BaTEIBHBINA U KYIbTYPHBIH YPOBEHB.

CaMOKOHTPOJIb, SMOLIMOHAJIbHbIH HHTEJJIEKT:

JaBaTh OLICHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISAM;

BJIQJICTh  HABBIKAMH  TIO3HABAaTEIbHOW  pediieKCMM  Kak  OCO3HAHUSA
COBEpIIAEMBIX JACHUCTBUA M MBICIHUTEIbHBIX MPOLECCOB, WX pE3yJbTaTOB U
OCHOBaAHUI;

WCIIOJIB30BaTh MPUEMBI peiIeKCUU I OLIEHKU CUTYyalluu, BIOOpa BEPHOTO
peLICHUS;



yMETh OILICHUBAaTh PHUCKHU U CBOCBPEMEHHO MPUHUMATh PEIICHHUS MO UX
CHUIKECHUIO;

MPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMpPH aHAIU3€ PE3yIbTaTOB
JeSTEIbHOCTH;

IpUHUMATH ce0s1, TOHMMAas CBOM HEJOCTATKU U JOCTOUHCTBA,;

NpUHUMATh MOTHBBI M apryMEHTHl JAPYTUX MpPU aHAIU3€ Pe3ylIbTaToOB
JeSITEIbHOCTH;

PU3HABATh CBOE MPABO U MPABO JPYTUX HA OUIUOKH.

B mpouecce nocTM)EHUST JIUYHOCTHBIX PE3YJIBTATOB OCBOEHHUS MPOTPAMMBI
no ¢u3MKe M1 YPOBHS cpeaHero oOmero oOpa3oBaHusi y OOyYaromuxcs
COBEpPILIECHCTBYETCS AMOIMOHAILHBIN UHTEJIJICKT, peIoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMs, BKIIOYAIOIICTO CIIOCOOHOCTh IIOHUMATh CBOE AMOIIMOHAILHOE
COCTOSIHUE, BUJICTh HAIIPaBJICHUS PA3BUTHS COOCTBEHHOUW AMOIMOHATLHON Cdephl,
OBITH YBEpEHHBIM B cele;

CaMOpETyJIMPOBaHMS, BKJIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE NpPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TIOBEJICHHE, CIOCOOHOCTh aJanTUPOBATBCA K
AMOIMOHATBLHBIM U3MEHEHUSIM U TIPOSIBISATH THOKOCTh, OBITh OTKPHITBIM HOBOMY;

BHYTPEHHEN MOTHBAIUMH, BKIIIOYAIOMIEH CTPEMJICHHE K JOCTHKEHUIO LEIN U
yCIexy, ONTUMM3M, WHUIIMATUBHOCTh, YMEHHME JCHCTBOBAaTb HUCXOJS H3 CBOUX
BO3MO>KHOCTEH;

SMIIATHH, BKIOYAOIIEH CIIOCOOHOCTh MOHUMATh SMOIIMOHAIEHOE COCTOSIHUE
JIPYTUX, YYUTBIBATH €ro IIPH OCYIIECTBICHUU OOIIEHUS, CIIOCOOHOCTh K
COYYBCTBHIO U CONIEPEIKUBAHHUIO;

COITMAIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BBICTPAUBATh OTHOIIICHUS
C APYTUMU JIOJIBMH, 3a00TUTHCS, MPOSBIIATH HHTEPEC U pa3pernaTh KOHPIMKTHI.

HPEAMETHBIE PE3YJIBTATDBI

K konmy oOyuenuss B 10 kiacce mpeaMeTHbIe pe3ysbTaThl Ha 0a30BOM
YPOBHE JOJDKHBI OTPaKaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh HAa MPHUMEpPAX poJib U MecTo (pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOM HAay4YHOM KApPTUHbI MHUpPA, B PAa3BUTUU COBPEMEHHON TEXHUKHU H
TE€XHOJIOTHH, B MPAKTUYECKOU JIEITETbHOCTH JIIOJIEH;

YUUTHIBATh TPAHUIBl TPUMEHECHHS W3YYEHHBIX (PU3NUECKHX MOJEICH:
MaTepHalibHasi TOYKa, MHEpIMaIbHAs CUCTeMa OTCuéTa, a0CONIOTHO TBEPIOE TETO,
WJICATBHBIN ra3, MOJICJIA CTPOEHUS Ta30B, KUAKOCTEW U TBEPIBIX TEJ, TOUYCUHBIN
AIEKTPUUYECKUI 3apsi]l IPU pelieHuu (U3NYECKUX 3a1ay;

pacro3HaBaTh (pu3znueckue sABiIeHUsl (IIPOIECChl) U OOBACHITH UX HA OCHOBE
3aKOHOB MEXaHUKH, MOJIEKYJSIPHO-KUHETHYECKOW TEOPUU CTPOCHUS BEUIECTBA U



ANEKTPOJAMHAMUKHU:  PABHOMEPHOE U  PAaBHOYCKOPEHHOE  MPSIMOJIMHEHHOE
JIBIKEHHE, CBOOOJHOE TAJEHUE TeJ, JBWXKEHHE IO OKPYXHOCTH, HHEpIIUS,
B3auMojielicTBUe Ten, Tuddy3usi, OpOyHOBCKOE JIBUKEHHUE, CTPOCHUE JKUJIKOCTEH
1 TBEPJIBIX TEJI, KBMEHEHUE 00bEMA TEJ MPU HarpeBaHUM (OXJIaXKIACHUH), TEIJIOBOE
paBHOBECHE, UCIIapeHUe, KOHACHCAlUs, TUIaBJIEHUE, KpUCTALIM3AIUs, KUIICHHE,
BJIQYKHOCTb BO3/1yXa, MOBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPHITOM
cocylie, CBsI3b MEXKAY IapaMeTpaMH COCTOSIHMSI Ta3a B HM30IpoIleccax,
AIEKTpU3AIUs TeJl, B3aUMOJCHCTBUE 3aPsI0B;

OMHUCHIBATh MEXaHUYECKOE JBI)KCHHUE, UCIONB3YySd (HU3UUYECKUE BEIIMYUHBI:
KOOpJIMHATa, MyTh, IMEpPEMEIICHUE, CKOPOCTh, YCKOpEHHE, Macca Teja, Ccuia,
UMITYJIbC Te€Ja, KUHETHYECKasl YHEPTUsi, MOTCHIMAIbHAs dHEPTUs, MeXaHUYeCcKasl
paboTa, MeXaHMYeCKas MOIIHOCTh, MPH ONHUCAHWUW TPABWIBHO TPAKTOBATh
(bU3UYECKU CMBICT HCMOJIB3YyEMbIX BEJIWYHMH, HX OOO3HAYCHUS] W CIAUHUIBI,
HAXOJUTh (POPMYIIBI, CBS3BIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C JPYTUMH
BEJTMYMHAMH;

OTMHUCHIBATh H3YyYCHHBIC TEIUIOBBIC CBOMCTBA TEJI U TEIUIOBBIC SIBICHUA,
UCTIONB3Ysl (U3MYECKHE BEJIWYUHBI: JaBJICHUE Tras3a, TeMIeparypa, CpeIHss
KMHETHUYECKAsl SHEPIUsl XaOTHUYECKOTO ABUKEHUSI MOJIEKYJI, CPEIHEKBAIpAaTUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHsSI JHEprusi, pabora rasa,
KO3 (UIIMEHT TOJIE3HOTO JIEWCTBUA TEIJIOBOTO JBUTATENs; TMPU OMHCAHUU
NPaBWIBHO TPAKTOBaTh (PU3WYECKU CMBICH HCIOJNb3YEMbIX BEIMYMH, HX
00O3HAaYeHUsI W CAWHMIIBI, HAXOAUTh (OPMYJbI, CBA3BIBAIOUIUE JIAHHYIO
(Gu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUCHHBIEC JIEKTPUUECKHE CBOMCTBA BELIECTBA U AJIEKTPUUECKUE
ABJICHUS (TIPOIECCHI), UCTIONB3Ys (DU3NYECKUE BEIMYMUHBI: DJIEKTPUUECKUNA 3aps/,
AIEKTPUUYECKOE MOJIE, HANPSHKEHHOCTh MOJIS, MOTEHIMAJ, PA3HOCTh MOTEHIINAJIOB;
IpU OINWCAHWW TPABUIBHO TPAKTOBATh (DUIUYECKUN CMBICH HCIOIB3YEMbIX
BENTMYMH, WX OOO3HAYECHUS M E€IMHUIIBI; YKa3bIBaTh (POPMYIIbI, CBS3BIBAIOIIHE
TaHHYI0 (U3UYECKYIO BEJIMUUHY C IPYTUMH BEIIMUYNHAMU;

aHANMM3UPOBATh (PU3MUYECKHUE TMPOIECCHl U SBICHUS, UCMONB3Yyd (pu3ndeckue
3aKOHBI U TMIPUHIIUIIBI: 3aKOH BceMupHoro Tsarotenus, I, Il u Il 3akonst HeroToHa,
3aKOH COXPaHEHUs MEXaHMYECKON »JHEpruu, 3aKOH COXPAHEHUS MMITYJbCa,
MPUHIHUI CYNEPNO3UIUN CHJI, MPUHIMI PABHOINPABHUS HHEPUUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYISIPHO-KUHETUYECKYI0 TEOPUIO CTPOCHHSI BELIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEHEN KMHETUYECKOW SHEPrUU TEIJIOBOTO JABUKEHHSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MEePBhI 3aKOH TEPMOJMHAMHUKH, 3aKOH COXPaHCHHUS
ANEKTPUYECKOro 3apsiaa, 3akoH KyloHa, mpu 53TOM pas3inyath CJIOBECHYIO
(GOpMyITHUPOBKY 3aKOHA, €r0 MAaTeMAaTHYE€CKOE BBIPaKEHUE U YCJIOBUS (IpaHUIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSICHSITh OCHOBHBIC MPUHIUIBI  JACHCTBHUS MallliH, NpUOOPOB U
TEXHUYECKUX YCTPOMCTB; pazinyaTh YCJIOBHUS UX 0€30MacCHOTO HUCIOJIH30BAHUS B
MOBCEJHECBHOM KU3HU;

BBITIOJIHSITh JKCIIEPUMEHTBI TIO HCCIEIOBaHUIO (U3UYECKUX SIBICHUM U
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX HU3MEPEHUH, MPU ITOM
dbopmynupoBaTh mpoOJeMy/3agady W TUNOTE3y Y4eOHOTO OSKCIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEJIOKEHHOTO OO0OpYyAOBaHHUS, MPOBOJIUTH OMNBIT U
dbopMyIHUpPOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE ¥ KOCBEHHbIC U3MEPEHUS (PU3NUECKUX BEIUYHH, MPU
ATOM BBIOMpPATH ONTUMAJLHBIA CIOCOO M3MEPEHMS M MCIOJIb30BaTh H3BECTHBIC
METO/bI OIEHKHU MOTPEUTHOCTEN U3MEPEHUI;

UCCIEJIOBAaTh  3aBUCUMOCTH  MEXIY  (U3UMYECKUMH  BEJIUYMHAMH  C
UCIIOJIb30BAHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHPOBATh YCTAHOBKY,
(dbuKCUpoOBaTh PE3yIbTAThl TOJYUYEHHOW 3aBUCUMOCTH (DU3UUECKUX BEJIUYUH B
BU/JIe TaOIUI] U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yJIbTaTaM UCCIIEI0BAHNS,

co0Jiro1aTh MpaBmwia 0E30MacHOro TpyjAa MPU MPOBEIACHUN MCCIICIOBAHUMA B
paMKax ydeOHOTO »JKCIEPUMEHTa, Y4eOHO-HUCCIEIOBATEILCKONM UM TMPOCKTHOMU
JESTENHHOCTU C WCIOJIb30BAHUEM HM3MEPHUTENbHBIX YCTPOMCTB U J1abOpaTOpHOTrO
000py10BaHMS;

pemiath pacy€THbIE 3a7adyd C SIBHO 3aJaHHOM (U3MUECKOW MOJEINbIO,
UCTIOJIBb3Ys (PU3MYECKHE 3aKOHBI U MPUHIHUIIBI, HA OCHOBE aHaJIM3a yCIOBUA 3aa4H
BbIOMpATh (HU3MYECKYI0 MOJIEeNb, BBIACIATh (PU3NYECKUe BETUYUHBI U (POPMYIIBI,
HEOOXOMUMBIE ISl €€ peIleHUs, MPOBOAUTh PACUETHl U OILICHUBATh PEATBHOCTD
MOJIYYEHHOT'O 3HAaYCHUS (PU3UYECKON BETUUNHBL;

pemaTh KaYeCTBEHHbIE 3a/1a4: BBICTPAUBATH JJOTUYECKU HEIPOTUBOPEUUBYIO
LEMOYKY PpaCCYXIEHUW C ONOpPOl Ha H3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
bu3nvecKue SBICHUS;

UCIIONIb30BaTh ~ MPU  pEHIeHWW  y4eOHBIX  3aJad  COBPEMCHHbBIC
MH(OPMAITMOHHBIE TEXHOJIOTUH /IS TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIINH
Y TIPE/ICTaBlIeHUs Y4eOHOW W HAyYHO-TIOMYISIPHOM MH(POPMAILIUU, TTOJTYICHHOU U3
Pa3TUYHBIX HICTOYHUKOB, KpUTUYECKU aHATTU3UPOBATH TOTydaeMyt0 HHPOPMAIIUIO;

IPUBOIUTH MPUMEPHI BKIAJAa POCCUHUCKHUX U 3apyOeKHBIX YIEHBIX -(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE IPOILIECCOB OKPYXKAIOIIEr0 MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJOTHII;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHWUS MO (PU3MKE B TOBCETHEBHOW KU3HU
U1si obecrieyeHus: 0€30MacHOCTH MPU OOpaIlEHUH C TPUOOpPAMHU M TEXHHUYECKUMU
YCTPOMCTBAMHU, JJISI COXPAHEHHUS 3I0POBbS U COOJIOJICHHUS] HOPM 3KOJOTHYECKOTO
MOBEJICHUS B OKPYKAIOIIEH CPEE;



paboTath B TpyMIe C BBHIMOJTHEHUEM pPA3IUYHBIX COIHAIBHBIX pOJEH,
IUTAHUPOBaTh pPabOTy TPYNIMbl, PAMOHATBHO pacHpeAeniaTh OOS3aHHOCTH H
IUTAHUPOBATDH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYAIUAX, aJIeKBATHO OIICHUBATH
BKJIaJ] KQKJIOTO M3 YYaCTHUKOB I'PYIIIBI B PEIICHNE pacCMaTPUBaeMOU MPOOIEMBI.

K xonmy oOyuenuss B 11 kJjacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YPOBHE JTOJDKHBI OTPAXKaTh CHOPMHUPOBAHHOCTD y OOYJAIOIINXCS YMEHUI:

J€MOHCTPUPOBATh HAa MPUMEpPax PoOib U MeCTO (U3UKH B (HOPMUPOBAHUU
COBPEMECHHOM HAy4YyHOM KAapTUHbI MHUpPa, B Pa3BUTUU COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B TPAKTHUUYECKON MEATEIBHOCTH IIOJCH, 1EIOCTHOCTh U €IMHCTBO
du3ndecKoll KapTUHBI MUPA;

YUUTHIBATh TPAHUIBI TPUMCHCHHS HW3YYEHHBIX (U3NUECKHX MOJICIICH:
TOYECYHBIN ANEKTPUUYECKUH 3aps/, Tyd CBEeTa, TOUCUHBI NCTOYHHUK CBETA, sIepHasI
MOJIeb aTOMa, HYKJIOHHAs MOJENbh aTOMHOTO spa NpU pelieHHH (U3HYECKUX
3azay;

pacmo3HaBaTh (hu3MUecKue sSBICHUS (MPOIECChl) U OOBSICHATH MX HA OCHOBE
3aKOHOB JJICKTPOJAMHAMUKH W KBAHTOBOW (PU3WKHU: DJIEKTPHUYECKAst TPOBOJAUMOCTD,
TETUIOBOE, CBETOBOE, XMMUYECKOE, MarHWTHOE JCWCTBUS TOKA, B3aWMOJICHCTBHE
MAarHuTOB, DJJEKTPOMATHUTHAs WHAYKIMS, ACHCTBME MAarHUTHOrO TIONS Ha
NPOBOAHUK C TOKOM M ABWXKYIIUWUCS 3apsii, AJIEKTPOMArHUTHBIE KoJieOaHUS U
BOJIHBI, MPSIMOJUHEHHOE PACIpPOCTPAHEHHE CBETA, OTPAKEHUE, MpeIOMIICHHE,
uHTepdepenuus, audpakuuds W MOJApU3alUs  CBETa, JHCIEpPCUs CBeTa,
doToanekTpuueckuii 3pdekt (hororddekr), cBeTOBOE AaBieHUE, BOSHUKHOBEHUE
JUHENYAaTOro CIEeKTpa aroMa BOJOpPO/Aa, €CTECTBEHHass U HCKYCCTBEHHAs
PaANOaKTHBHOCT;

OMKCHIBATh W3YYCHHBIC CBOMCTBA BEIIeCTBA (DIEKTPUUECKHE, MarHUTHBIE,
ONTUYECKHE,  DIEKTPUUYECKYI0  MPOBOAMMOCTb  pa3IWYHBIX  Cped) W
AIEKTPOMArHUTHBIC SIBICHUSI (TPOIECCHI), HCHONB3Ys (U3HUECKHE BEITUYUHBI:
AIIEKTPUYECKHUM 3apsii, CHJa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, JIECKTPUUYECKOE
COIPOTUBJICHUE, PA3HOCTh MOTEHILIMAJIOB, AJIEKTPOJBIKYIAs CHia, paboTa TOKa,
WHIYKIUST MarHUTHOTO TOJsl, cwia Awmrmepa, cwia JlopeHma, WHIYKTHBHOCTD
KaTyIIKHU, SHEPTUs 3JIEKTPUUECKOr0 M MarHUTHOrO TOJeH, Mepuoa M 4YacTtoTa
KoneOaHuil B KojJeOaTeabHOM KOHType, 3aps] W CuiIa TOKa B IpoLecce
TapMOHMYECKUX 3JEKTPOMArHUTHBIX KojeOaHui, (OKYyCHOE pacCTOsSHHE U
ONTHUYECKAs] CWUJIa JIMH3bI, TPU ONHCAHWH TPABUIHHO TPAKTOBATH (PUIMUECKHIA
CMBICIT HCIIONB3YEMBIX BEIUYMH, HMX OOO3HAYCHHWs] W CIAMHUIIBI, YKa3bIBATh
Gopmynbl, CBSI3BIBAIONIME JaHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU
BEITUYMHAMU;

ONKCHIBATh HW3YYCHHBIC KBAHTOBBIC SBICHUS M MPOLECCHI, HCIOIb3Ys
¢u3nueckre BEIWYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



4acTOTa CBETA, YHEPTUsl U UMITYJIbC (DOTOHA, MEPUOJ MOTypacnaaa, YHEPrus CBA3U
aTOMHBIX SA€p, NPU ONUCAHUU MPABUIBHO TPAKTOBATh (U3HMUYECKUNA CMBICI
UCIIOJIb3yEMbIX BEJIMYMH, MX OOO3HAYEHUs M E€JIMHULBI, YKa3blBaTh (HOPMYIIbI,
CBSA3BIBAIOIIME JAHHYIO (U3MYECKYIO BEJIWYMHY C JPYTUMU BEJIMYMHAMM,
BBIYHCIISATH 3HAU€HHE (PU3NYECKON BETUUHHBL;

aHANM3UPOBATH (PU3MYECKUE MPOLIECCHl U SIBJIEHUS, UCHONB3Yys (pusmyeckue
3aKOHBI ¥ NMPUHLHUIBL: 3aKOH OMa, 3aKOHBI ITOCJIEN0BATENBHOTO U MMAPAIIIENBHOTO
COCMHEHUsI IPOBOJHUKOB, 3aKOoH JDxoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
WUHIYKLIHAH, 3aKOH NPSIMOJIMHENHOTO pacnpOCTPAHEHHUsI CBETA, 3aKOHBI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUe DifHIuTelHa nns potorddexra,
3aKOH COXPAaHEHHUS JHEPruH, 3aKOH COXPAHEHUS HMMIIYJIbCA, 3aKOH COXPaHEHHUs
AIEKTPUYECKOTO 3apsiia, 3aKOH COXPAHEHHUS MAacCOBOIO YMCIA, MOCTYyJaTsl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasinyaTh CJIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYeCKOe BBIPAKEHHWE W YCIOBUA (TCpaHHIlbl, 00JACTH)
IPUMEHUMOCTH;

ONPENEIATh HAIIPaBJIECHUE BEKTOPAa MHAYKIMA MAarHUTHOTO MOJIsI MPOBOJHHUKA
C TOKOM, cujIbl Amriepa u cuisl JIopeHiia;

CTPOUTh M OIKCHIBaTh H300paKEHHE, CO3[aBa€MOE€ IUIOCKHM 3€pKajoM,
TOHKOM JIUH30M;

BBIMIOJHATh JKCIHEPUMEHTHl 1O MCCIENOBAHUI0 (U3UYECKUX SIBICHUU W
IPOLIECCOB C MCIIOJIb30BAHUEM IMPSAMBIX M KOCBEHHBIX HM3MEpPEHHIl: IPH 3TOM
dopmynupoBaTh mpoOieMy/3ajady W TUIOTE3y YYEOHOro SKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEMJIOKEHHOTO OOOPYIOBaHUS, IMPOBOJUTH OMBIT H
(bopMynHpOBaTH BHIBOBI

OCYIIECTBIISITh MPSMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIMUYWH, TPU
ATOM BBIOMPATH ONTHUMAIBHBIN CIOCOO M3MEPEHUS M HCIOJIb30BaTh HM3BECTHHIC
METOJIbI OLIEHKH MOTPEIIHOCTEN N3MEPEHU;

UCCIIEZIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIWYMH C HCIOJIb30BAaHUEM
OpsIMBIX  M3MEPEHUH: TPU OSTOM KOHCTPYHPOBATH YCTaHOBKY, (PUKCHUPOBATh
pe3yabTaThl MOJYYEHHON 3aBUCHMOCTH (PU3WYECKUX BEJIWYMH B BHJE TaOIUI U
rpaduKoB, AenaTh BEIBOABI MO pe3yIbTaTaM UCCIICI0BaHMUS;

co0roaTh mpaBuia 0€30MacHOro TpyAa MPU MPOBEACHUM HCCIEAOBAHUMN B
paMKax yd4eOHOro »JKCIEepUMEHTa, Y4eOHO-MCCIEeNOBATENLCKON M TMPOEKTHOU
JESITEeIbHOCTH C MCIOJIb30BAaHUEM H3MEPHUTENBHBIX YCTPOWCTB U J1a00paTOPHOTO
000pyT0BaHMS;

pemath pacy€THblE 3aJayd C SBHO 33JaHHOM (DU3UYECKOW MOJIEIbIO,
UCIIOJIb3Ysl (PU3MYECKHE 3aKOHBI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a yCIOBUA 3aa4u
BBIOMpaTh (PU3NYECKYI0 MOJEINb, BBIACIATh (U3NYECKUE BEIUYUHBI U (HOPMYIIHI,



HEeoOXoIUMbIe ISl €€ pEelIeHUs, MPOBOAMTH PAcu€Thl U OLIEHUBATh PEATBHOCTD
MOJIYYEHHOI'0 3HAYCHUs (PU3HUECKON BEJTUYMHBI,

pelaTh Ka4YeCTBEHHBIE 3a1a4l: BBICTPAUBATH JIOTUYECKU HEIIPOTUBOPEUUBYIO
LIETIOYKY PACCYXICHUHW C ONOPOM HAa WU3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTHU U
buzndecKue sIBICHUS;

UCIIOJIb30BaTh ~ MPU  pEUIeHWHM  Y4eOHBIX  3aJad  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJOTUM JJIs MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALUU
U IpelcTaBleHrs y4eOHON M HAay4YHO-TIOMYJSIPHOM MH(pOpPMaLUU, MOTYYEHHON U3
Pa3TUYHBIX HICTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOJTy4aeMyt0 HHPOpMaIIUIO;

OOBSACHATh NPUHIUINBI JACHCTBUS MAIIUH, MPUOOPOB M TEXHUYECKHUX
YCTPOICTB, pa3inyaTh yCIOBUS UX 0€30MaCHOTO MCIOJIb30BaHUS B MOBCEAHEBHOM
KU3HU;

IPUBOJUTH MPUMEPHI BKIAJa POCCUHUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE NPOLIECCOB OKPYXKAIOUIETO MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3MKE B MOBCEIHEBHOM KU3HU
JUtst o0ecrieyeHus: 6€30MacHOCTH MpU OOpaleHuu ¢ ITprUdopaMu U TEXHUYECKUM U
yCTPOWCTBAaMH, Ul COXPAHEHUs 30POBBSI U COOJIFOJIEHUSI HOPM SKOJIOTMUYECKOTO
IIOBEJCHUS B OKPYKAIOLIEH CPEE;

paboTath B TIpyNIe C BBHIMOJIHEHUEM pAa3IMYHBIX COLHUAJIBHBIX pOJIEH,
IUIaHUPOBaTh PAa0OTy TPYMNMbl, PAUOHAIBHO paclpeAessiTe OOA3aHHOCTH MU
IUIAHUPOBATh JEATECIIBHOCTh B HECTAHIAPTHBIX CUTYalLUAX, aJCKBATHO OLICHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PELIEHUE paccCMaTpUBaEMO MPoOIeMBbl.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIIACC
KonunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3jiejioB U TeM uudpoBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThbI
pecypcsl
Pa3znea 1. ®PUBUKA U METO/JIbI HAYUHOTI'O ITO3HAHMUSI
bu6moreka [IOK
11 ®u3nKa ¥ METOIbl HAYYHOTO NTO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 2
Paznen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuniemaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 flunamitia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 httos://m.edsoo.ru/7fALbF72
Utoro no pazneny 18
Paznen 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnnoreka [JOK
' TEOPUH https://m.edso0.ru/7f41bf72
bu6mmoreka [JOK
32 OCHOBEI TEPMOAMHAMIKIL 10 L https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHMSI BEILIECTBA. 5 bubnuorexa [IOK
' @Da30BbIe NIEPEXOIBI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

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



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

11 KVIACC

KonunyecTBo yacos DJIeKTPOHHbIE
HanmeHnoBaHue pa3iesioB U TeM undposbie
Ne i/ P Konrpoabubie | IlpakTuyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Paznen 1. DJIEKTPOJIUHAMUKA
MarunuTtHOe noJie. DIeKTpOMarHuTHas bubnuoreka [JOK
1.1 11 1 3
WHTYKITUS https://m.edso0.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHn4ecKUe U JIEKTPOMArHUTHBIC 9 1 bubnuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97¢c
29 MexaHn4eCcKUe U JIEKTPOMArHUTHBIC 5 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bu6mmoreka [JOK
2.3 O 10 3
e https://m.edsoo.ru/7f41c97c
Hroro mo pazgeny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OcCHOBBI crieManbHON TEOPUHU 4 1 bubnnoreka [JOK
' OTHOCHUTEIBbHOCTHU https://m.edsoo.ru/7f41c97c
Utoro mo pazneny 4
Pazgen 4. KBAHTOBAS ®U3UKA
. bubnuoreka [IOK
4.1 ONeMEHTHl KBAHTOBOM ONTUKU 6 httos://m.edsoo.ru/7fA1c97c
4.2 Crpoenue atoma 4 bu6mmoreka [JOK



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

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

4.3 ATOMHOE SAPO

bu6mmoreka [{OK
https://m.edsoo.ru/7f41c97c

Hroro no pazneny

15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3UKU

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

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



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

BocnuraTebHbII KOMIIOHEHT COJepP:KAHUS
pado4eil MporpamMmbl

10 kaace
Ne | HaumeHoBaH | ceHTAOp | OKTAOpP | HOAOPL | KeKadpb | AHBaphb | peBpaIb MapT anpeib Mau
n/ | ue b b
n | pa3aesna/TeMbl
1 | ®U3UKA WU | Jlens
METO/IbI 3HaHu
HAYYHOTI'O
ITOSHAHU A
2 Bcepoc | Beepocce
CHUMCKA | MICKas
A OJIMMITHA
OJIMMIIH | J1a
ana IIKOJIbHU
IIKOJIbH | KOB
WUKOB [IIxonbH
[[Ixonp | b1 3TAN
HBII
MEXAHHUKA aTarn
Bcepoc
CHICKH
U ypoOK
«IKOJI0
s u
YHEProc
oepexe
HUE» B

pamMKax




Bcepoc
CUNCKO
ro
dectuB
ans
SHEProc
Oepexe
HUS
#Bwmect
espue

MOJIEKYJIA
PHAA
OU3NKA U
TEPMOINH
AMUKA

Odopmn
CHUE
TeMaTh4
€CKOro
uHpopm
AllMOHHO
ro
UHTEpakK
TUBHOTO
CTeHJa
«Hayka
u
HKU3ZHBY
«Duzuka
u
KUZHBY

Odopm
JIeHUE
TEMaTH
YEeCKOT
0
uHdop
MaIMoH
HOTO
UHTEpA
KTUBHO
ro
CTeHJa
«Hayka
u
KU3HDBY
Jaypeat
BI
HoOene

Hayunbiii
KBECT KO
=0
POCCUNCKOMN
HayKHu
(08.02)




BCKOU
MIPEMUU
o
buznke
,
XUMUH,
MEIUIN
HE

SIEKTPOIN
HAMUKA

JleHb
KOCMOHABTHK
u.I'arapuHcku
71 YPOK
«Kocmoce  —
3TO MBI»
(12.04)
Odopmnenue
TEMATHYECKOT
0
nHpopManmo
HHOT'O
VHTEPAKTUBH
Ooro  creHga
«Hayka 51
KU3HB)» —
Jenpb
KOCMOHABTHK
u




11 kaacc

Ne | HaumeHOBaH | CeHTHAOP | OKTAOPSH HOSIOpL | AekaOpb | AHBApb (peBpa | MmapT anpeJab | Mai
n/ | ue b Jb
n | pasaena/TemM
bl
1 | DJIEKTPOJ | HdeHb
NMHAMMUKA | 3Hanui
2 | KOJIEBAHU Bcepoccuiic
S 11 BOJIHbI Kas
OJIUMIHAA
IIIKOJIbHUKOB
[[IkonbHBIN
aTal
3 Bcepoccniic
KUH YPOK
«KoJorus
U
OCHOBbBI sHeprocoepe
CIIELIMAJIb J)KeHHEe» B
HOU paMKax
TEOPUN Bceepoccuiic
OTHOCUTE KOro
JIbBHOCTHA dectuBans
sHEprocoepe
KEHUS
#BmecteSpu
e
4 | KBAHTOBA Bceepocc
A OU3UKA uickas




OJIMMIIHNA

na
IITKOJIBHH
KOB
[TxonbH
bIM dTan
Odopmne | Opopmienu | Hayun
HUE e BIU
TEMaTH4e | TEMAaTUYECK | KBECT
CKOTO oro Ko J[HrO
uHpopma | uHoOpmManu | poccuit
STTEMEHTEI IIMOHHOTO | OHHOTO CKOM
ACTPOLIOM WHTEPAKT | MHTEPAKTHUB | HAYKH
TN 1 HUBHOTO Horo crenna | (08.02)
ACTPODI3 CTeH/a «Hayka
KH «Hayka u | Ku3zHp»  —
KU3Hb» — | JaypeaTsl
«Dusuka | Hobenescko
Y )KU3Hb» | U IPEMUU MO
buzuke,
XUMHH,
METUITTHE
Jenpb
OBOBILAIO KOCMOHa
LIEE BTUKU.[ a
MTOBTOPEH FapHHEK
WE Ui ypoK
«Kocmoc

— 9TO




MBI
(12.04)
Odopmn
€HHue
TeMaTu4
€CKOro
uHpopM
allMOHHO
ro
MHTEPAK
TUBHOTO
CTEHJa
«Hayka
U
KU3ZHB
— JleHp
KOCMOHa
BTUKHU

PezepBHOE
BpeMsI




IHOYPOYHOE IIVTAHUPOBAHHUE

10 KJIACC
KoanyecTBO 4acoB
Ne Mara DJIeKTpOHHbIe HH(poBbIE
Tema ypoka Konrtpoabubie | IlpakTuueckue
n/n Bcero u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
duzrka — HayKa 0 MPUPOJIE.
1 Hayunsie MeT(})/K Bl HO?lj)Hal,:)HI/ISI 1 bubmorera [JOK
¥ 8 https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B
OPMHPOBAHUHN COBPEMEHHOM
2 I(E)ap HoII;I KapTHHBI 1\/11; a, B 1 bubmorexa HOK
v pv pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU JIeATETLHOCTH
monen
Mexannueckoe OBMKEHHUE.

3 OTHOCHTENBHOCTh MEXaHUYSCKOTO 1 bubnuoreka [JOK
nBroxkenus. [lepemernenue, https://m.edsoo.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE NpsAMOJIMHEITHOE 1 bubnuoreka [JOK
NBIDKECHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE 1 bubnuoreka [IOK
NPSAMOJIMHEHHOE JBUKCHUE https://m.edsoo.ru/ff0c372e

5 CBoOosiHOE mageHue. Y CKopeHue 1 bubnuoreka [JOK
cBOOOIHOTO MaicHUS https://m.edsoo.ru/ff0c39cc
KpuBonnHeiiHOe n1BUXKEHUE.

7 JIBr>keHre MaTepraibHON TOUYKH 1 bubmorexa HOK

P https://m.edsoo.ru/ff0c3ada
10 OKPYXHOCTH
8 [IpuHUIKI OTHOCUTENBHOCTH 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

lNanunes. NuepumanbHble CUCTEMBI
otrcyerta. [lepBblii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuia. [Tpunuun
Cynepno3uuu cuil. Bropoit 3akoH

bu6mmoreka [{OK

9
HeroTona nist MmaTepuanbHOU https://m.edsoo.ru/ffOc3be8
TOYKH
10 Tperuii 3akoH HeroToHa miist bubmmoreka [{OK
MaTepHUaIbHBIX TOUYEK https://m.edsoo.ru/ff0c3be8
3aKO0H BCEMHPHOTO TATOTEHUS.
11 Cuia tsoxectu. IlepBas bubmorexa LOK
- 1ep https://m.edsoo.ru/ff0c3d00
KOCMHUYECKasi CKOPOCTh
12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmuorexa [JOK
TeIa https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapdumment
13 Tpenusi. Cuiia COnpoTUBIICHUS TTPU bubnuoreka [IOK
IBIDKEHUH TEJa B )KUIKOCTHU WU https://m.edsoo.ru/ff0c3f76
rase
[ToctymarensHOE U BpaIlaTeIbHOE
JBIKEHHUE a0COJIFOTHO TBEPIOTO
14 tena. MoMeHT cuibl. [1neuo cuinl bubmmorexa [JOK
' R ’ https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBeCHs TBEPIOTO
Tena
Nmnynsc MaTepuanbHON TOYKH,
CUCTEMbI MaTepUaIbHBIX TOUEK.
15 Nmnynse cuiel. 3akoH bubmorexa [IOK
Y ’ https://m.edsoo.ru/ff0c43d6
COXpaHEHHUS UMITYJIbCa.
PeaktuBHOE ABIKEHNE
Bubmmoreka IIOK
16 PaGoTa ¥ MOIIHOCTH CHJIBL. 1

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

Kunerndeckas sneprus
MaTepualibHOW TOUKH. Teopema 00
W3MEHEHUU KUHETUYECKOW
SHEpPruu

17

[TorenumanpHas 3HEPTHUSL.
[ToTeHnmanpHas 3HEPIUs yIpyro
Nne(OpMUPOBAHHON MPYKUHBI.
[TorenumanpHas 3HEPTHS TENa
BOJTM3H MOBEPXHOCTH 3EMITH

bubmmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

IToreHnmanbpHBIE K
HENOTEHINAIbHEIE CHIIBL. CBSI3h
paboTHl HEMMOTEHITUATIBHBIX CUIT C
H3MCHECHHEM MEXaHHMYISCKOM
SHEPrUU CUCTEMBI TEJ. 3aKOH
COXpAaHEHUS MEXAHUYECKOU
SHEpPruu

bu6moreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI
CHJIBI C H3MEHEHUEM
MEXaHUYECKOH SHEPTHH Tella Ha
MIPUMEpPE PACTSKCHUST PE3HHOBOTO
KIyTa»

https://resh.edu.ru/subject/28/10/

20

KonTtponbHas padoTa o teme
«Kunemaruka. Jlunamuka. 3aKkoHbI
COXpaHEHUsI B MEXaHUKE)

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE NIOJIOKEHUS
MOJIEKYJISIPHO-KUHETUYECKO N
TEOpUU. BpOyHOBCKOE NBMKEHHUE.

Auddysus

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



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

Xapakrep ABUKEHUA U
B3aUMOJEHCTBHUSA YaCTHUI]

22 https://resh.edu.ru/subject/28/10/
BelecTsa. Mojenu cTpoeHus
ra3oB, KUIKOCTEH U TBEPABIX TET
M . K .
23 accd MOITCKYIL ROTURECTBR0 https://resh.edu.ru/subject/28/10/
BemiectBa. [loctosinHas ABoraapo
TermoBoe paBHOBECHE.
24 Temmepatypa u e€ uamepeHue. https://resh.edu.ru/subject/28/10/
[IIkaia remneparyp Lenscus
o5 Wneanwsusiii taz B MKT. OcHOBHOE bu6mmoreka [IOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AGcomoTHas TemrepaTypa Kak
Mepa CpeIHE KUHETUYECKOM
26 SHEPTHH JIBYKCHHS MOJICKYIT bubmorexa IOK
prf A e https://m.edsoo.ru/ff0c511e
YpaBHenue Menpeneena-
Knaneiipona
27 3akoH JlambToHa. ['a30BBIC 3aKOHBI https://resh.edu.ru/subject/28/10/
JlaGopaTtopHnas pabota
Uccne e .
28 (FCCTICAOBAMIE SaBHEHMOCTH https://resh.edu.ru/subject/28/10/
MEXK/y TapaMeTpaMu COCTOSTHUS
Pa3peKEHHOTO ra3a»
29 H3onpoiiecchl B ucanbHOM ra3e u bubnunoreka [JOK
ux rpaduyueckoe MnpeacTaBICHUE https://m.edsoo.ru/ff0c570e
Buyrpennss sueprus
TEPMOAMHAMUYECKON CUCTEMBI U
R bubnmuoreka [JOK
30 CHOCOOBI €€ U3MEHEHHUS.

KonnuectBo TemnoTs! 1 padora.
BHyTpenHss sHeprus

https://m.edsoo.ru/ff0c5952



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
https://m.edsoo.ru/ff0c4fde
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OJHOATOMHOI'O HACAJIBHOI'O I'a3a

31 Buas! Tenonepenaun brbamorexa HOK
A pel https://m.edsoo.ru/ff0c5c36
VY enpHas TENI0EMKOCTh
32 BeniecTBa. KoqmuecTBO TEmIoThI bub6mmoreka [{OK
IIpH Terionepenave. AauadaTHbIN https://m.edsoo.ru/ff0c5c36
MPOIIECC
33 [IepBblii 3aKOH TEPMOJUHAMUKH U bubnnorexa [JOK
€ro NPpUMEHEHHUE K U30Tpolieccam https://m.edsoo.ru/ffOc5efc
HeobpaTtumocTs nmporeccos B
34 npupojie. Bropoii 3akoH bubmorexa IOK
PHpOZE. P https://m.edsoo.ru/ff0c6230
TEPMOTUHAMUKH
35 [Tpunmun nevicreus u KII1/ bubmuorexa [JOK
TEIJIOBOM MallIVHbI https://m.edsoo.ru/ff0c600a
36 Hwuxn Kapro u ero KITJJ
37 DKOJOTHYECKHE MPOOIEeMbI
TEIUIOHEPTEeTUKHI
O6o0maromuii ypok
38 <<MOJ'I]:K JII;JIl Ha;}llp ¢usuka. OCHOBBI bubmmorexa [JOK
YIp ' https://m.edsoo.ru/ff0c6938
TEPMOIUHAMHUKI
KouTtponsHas pabora o teme
39 «MounekynsapHas ¢puszuka. OCHOBBI bubmmorexa [IOK
YIIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKIY
40 [TapooGpazoBaHue U KOHCHCAIUS. bubnuoreka [IOK
Hcnapenue u kumneHue https://m.edsoo.ru/ff0c63b6
AOGCOmIOTHAS M OTHOCUTEIbHAS
bu6nmoreka [JOK
41 BJI&YKHOCTh BO3/yXa.

Hacsiennsiit nap

https://m.edsoo.ru/ff0c64d8



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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TBépnoe teno. Kpucramnmyeckue
1 amop(dHBIe Tena. AHU30TPOIHS

bu6mmoreka [{OK

42 i K
CBOWMCTB KprcTawioB. JKukue https://m.edsoo.ru/ff0c65f0
kpuctayibsl. CoBpeMeHHbIE
MaTepuaibl
[naBnenue U KpUCTATUTU3ALMSL.
43 YaenvHas Te Ic))Ta nnaBne}IIIm brbmmorexa [OK
bHasl TeTL .
et T https://m.edsoo.ru/ff0c6708
Cyb6numariust
bubmmoreka [{OK
44 0
¥PaBHEHHE TEILIOBOro anatica https://m.edsoo.ru/ff0c6820
DIeKTpu3anus Tell.
45 Dre p elcl: nii 3apsa. /IBa Buga bubmorexa OK
KTPUYECK .
JICKTP A a https://m.edsoo.ru/ff0c6bcc
ANEKTPUYECKUX 3apsAI0B
[IpoBOAHMKH, TUITIEKTPUKHU U
MOJIYIPOBOAHUKH. 3aKOH bubnuoreka [IOK
46
COXPAHEHUS IEKTPUUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsa
B3aumoperictBue 3apsiioB. 3aKoH
47 K HOHaHTO‘IC‘IHBIflp " bubmorera [JOK
y ' . https://m.edsoo.ru/ffOc6ced
ANEKTPUUECKUH 3aps]l
Hanps:k€HHOCTB 3IIEKTPUUECKOTO
48 noJist. [IpuHiun cynepno3unuu bubnunoreka [JOK
3JIEKTpUUYECKUX noJjeH. Jlunuu https://m.edsoo.ru/ff0c6df2
HaIpPsHKEHHOCTH
PaGota cui 31eKTpoCTaTuYeCKOro
49 noJis. [Toren I/IaJ'IpPEBHOCTL bubmmorexa [JOK
' HHat https://m.edsoo.ru/ff0c6f00
MOTEHIUAJIOB
50 IIpoBOIHUKY U TUAJIEKTPUKHU B bubnuorexa [IOK

QJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
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I[I/IBHCKTpI/I‘-ICCKaH MMPOHHULIACMOCTb

51

Onexrpoémkocts. Konnencarop

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCcaTopa. DHeprus
3apsHKEHHOTO KOHIEHCATOpa

bubmmorexa [{OK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnas pabota
"U3mepenue I1eKTpOEMKOCTH
KOHJIeHcaTopa"

54

[IpuHIHN NENCTBHS U IPUMEHEHHE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTO PUHTEpA.
DIIEKTpOCTaTUUYECKas 3alUTa.
3a3eMJIeHHE HIIEKTPOIIPUOOPOB

55

DIJIEKTPUYECKHI TOK, YCIIOBUS €T0
cymectBoBaHus. [locTOsTHHBIN TOK.
Cuina Toka. Hanpspkenue.
Conpotusnenue. 3akon Oma jyist
ydacTKa [enu

56

[TocnenoBarenbHOE,
napaieNIbHOE, CMEIIaHHOE
COCIMHEHUE MPOBOIHUKOB.
JlaboparopHas pabota «/3yuenue
CMEIIAHHOTO COCMHEHHS
PE3UCTOPOBY

0.5

bubnuoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Pabora 1 MOIIIHOCTH
3NEKTPUYECKOTO TOKA. 3aKOH
Jxoyna-Jlenna

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

58

3axod Oma 11 HOJTHOU

0.5

bu6mmoreka [JOK



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

(3aMKHYTOM) 3JIEKTPUYECKOH LIETH.
KopoTtkoe 3aMbIkaHue.
Jlaboparopuas paboTa
«U3mepenne DJ1C uctouHnka Toka
Y €T0 BHYTPEHHETO
CONPOTHUBIICHUS»

https://m.edsoo.ru/ff0c7ae0

59

DneKTpOHHas IPOBOAUMOCTb
TBEP/IBIX METAIJIOB. 3aBUCUMOCTh
COTIPOTHUBJICHUS] METAJJIOB OT
TEMIIepaTypHhI.
CBepxXnpoBOIMMOCTh

60

DIIEKTPUYECKHUN TOK B BAKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITYYKOB

61

[TonynpoBogHUKH, UX
coOCTBEHHAs1 U IPUMECHAs
NnpoBoAMMOCTh. CBOMCTBA p—N-
nepexoja. [lomynpoBoIHUKOBEIE
PpUOOPHI

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

62

DIIEKTPUYECKHI TOK B pacTBOpax U
pacriaBax 3JeKTPOJIUTOB.
DIEeKTpOIUTHYECKAs
JUCCOLManus. DIEKTPOJIH3

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

63

DIIEKTPUYECKUI TOK B ra3ax.
CaMOCTOSITeNLHBIN U
HECaMOCTOSITEIbHBIN pa3psil.
Monnus. I[1mazma

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

64

DneKkTpuueckue npuoopsl U
YCTpOMCTBA U UX NIPAKTUYECKOE
npumMeHenue. [IpaBuia TeXHUKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
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0€e30I1aCHOCTH

65 O06o0marmuii ypok 1 bubnmoreka [JOK
«DNEKTPOIMHAMUKA» https://m.edsoo.ru/ff0c88be
KonTtposnsHas paboTa o teme

66 «Qnekrpocraruka. [locTosHHBII 1 bubnuorexa [JOK
aneKkTpudeckuii Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHbIX Cpelax»

PezepBHbiit ypok. KonTposibHas

67 a6OI;a 1o TZf/Ie ’ 1 bubmorexa HOK

%‘) " https://m.edsoo.ru/ff0c8c56
DIIeKTpOAMHAMHKA
Peseprubrit ypok. O600maronuit bu6moreka [IOK

68 1

ypok o temam 10 kacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KVIACC

KoaunuyecTBo 4acoB

Ne Mara DJIeKTpOHHbIe HH(poBbIe
n/n Tema ypoka Bcero Konrpoaeneie | Ipakrireckue u3yueHusi | oOpa3oBaTe/ibHbIE pecypchl
padoTsbI padoThI
[TocTostHHBIC MarHUTHI U UX
B3auMo/ieicTBue. MarHuTHoe
1 nosie. Bekrop MarHuTHOM 1 bubnuorexa LIOK
N https://m.edsoo.ru/ff0c9778
WHIYKIUU. JIMHUN MarHUTHOM
WHTYKITHHA
MarauTHO€ 10Jie MPOBOJIHUKA C
) TokoM. OmbIT Dpcrena. 1 bubnuorexa [JOK
B3anmopaericTBre mpoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopHnas pabora «3y4yeHue
3 MaFHETHOEO noﬁﬂ KaTyIHKI/Iy: 1 1 bubmorexa [IOK
https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBue MarHMTHOTO IOJIS Ha
MPOBOJIHHK ¢ TokoM. Cuia
4 Awmriepa. JlabopaTopHas pabora 1 1 bubnunoreka [JOK
«Hccaenosanue nercTBUs https://m.edsoo.ru/ff0c9acO
MIOCTOSIHHOTO MarHuTa Ha PaMKy
TOKOM)
JlericTBMEe MarHUTHOTO MOJISA Ha
5 JBUKYILYIOCS 3apSKEHHYIO 1 bubnuoreka [IOK
yactuny. Cuna Jlopenma. Pabora https://m.edsoo.ru/ff0c9df4
cuisbl JlopeHna
6 DNEeKTpOMarHuTHasE MHYKITHSI. 1 https://resh.edu.ru/subject/28/11/



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
https://resh.edu.ru/subject/28/11/

IToTOX BEKTOpa MarHUTHOM
unaykuuu. DJ1C uaayKun. 3akoH
JJIEKTPOMAarHUTHOM MHIYKIIUU
®dapanes

JlaboparopHas padoTa
«HccnenoBanue sBICHUS
3IEKTPOMArHUTHOW WHTYKIIHI

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

NHayKTUBHOCTS. SIBIEHUE
camounaykiuu. IJC
CaMOMHIYKIIMU. DHEPIUs
MarHUTHOTO TOJISl KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIe

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue yCcTpoicTBa U X
MPUMEHEHHE: TOCTOSHHBIE
MarHuThl, 3JIEKTPOMAarHUTHI,
ANIEKTPOABUTATENb, YCKOPUTEIN
3JIEMEHTaPHBIX YaCTHII,
WHIYKIIMOHHAs MeYb

https://resh.edu.ru/subject/28/11/

10

O6o06maromuii ypok «MarautTHoe
noJie. DIEKTpOMarHUTHAS
WHIYKITHS

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

11

KounTtponbHas paborta no teme
«MarsuTHoe moJe.
DNeKTpOMAarHUTHAS WHIYKIIHS

bubnuoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0060IHBIE MEXaHUYECKUE
kosebaHus. ['apMoHHUecKue
KosiebaHus. YpaBHEHHE
rapMOHUYECKHUX KOJIeOaHHH.
[IpeBpaienue s3ueprun

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



https://m.edsoo.ru/ff0ca150
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https://resh.edu.ru/subject/28/11/
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13

JlaboparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MepHoJIa MAJTBIX KOJIeOaHUH rpy3a
Ha HUTHU OT JUTMHBI HUTH U MacChl

rpy3a»

https://resh.edu.ru/subject/28/11/

14

KonebarenbHblit KOHTYP.
CBOOOIHBIE EKTPOMArHUTHBIE
KoJie0aHus B UACATbHOM
KoJIe0aTeIbHOM KOHTYpE.
AHanorust MeX1y MEXaHHIeCKHUMHA
Y DIIEKTPOMarHUTHBIMH
KoJIeOaHUAMHU

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

15

®opmyna TomcoHa. 3aKoH
COXPAHEHHUS SHEPTUU B HJICATHBHOM
KoJIeOaTeIbHOM KOHTYPE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOch9c4

16

[IpencraBnenue o 3aTyXarMMX
KoJieOaHusX. BeIHYX/ICHHBIC
MeXaHUYECKHE KOoJIeOaHus.
Pe3onanc. BeinyxieHHbIE
AJIEKTPOMATrHUTHBIC KOJICOaHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[TepemeHHBIN TOK.
CunycouabHbI IEPEMEHHBIN
TOK. MOIITHOCTB MEPEMEHHOTO
TOKa. AMIUTUTYIHOE U
JENCTBYIOLIEE 3HAUYECHUE CUJIBI
TOKA U HaINpPsHKEHUS

bubnuoreka [JOK
https://m.edsoo.ru/ffOcbhd34

18

Tpaucdopmarop. [Ipouszsosactso,
nepeaaya u norpedieHue
JJIEKTPUYECKOM SHEPrUu

https://resh.edu.ru/subject/28/11/



https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://resh.edu.ru/subject/28/11/

YCTpOUCTBO U IPAKTHUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO

bubmuoreka [JOK

19
3BOHKA, T€HEPATOpA MEPEMEHHOTO https://m.edsoo.ru/ff0cc324
TOKa, JINHUM 3JIEKTpoIepeaady
DKOJIOTUYECKHE PUCKU IIPU
MIPOU3BOJICTBE AIICKTPOIHEPTHH.
20 Kynbrypa ncronb3oBaHms https://resh.edu.ru/subject/28/11/
3JIEKTPOSHEPTUHU B MOBCEIHEBHOM
KUZHH
MexaHW4ecKue BOJIHBI, YCIOBUS
acripoctpanenus. [lepuos.
21 I()?Ko IZ)(;pr acrpocT aEIeHI/Iﬂ " bubmorexa IOK
P pacnpoctp https://m.edsoo.ru/ffOcca54
JuirHa BoiHbL. [lonepeunsie u
MIPOJIOJIbHBIE BOJTHBI
3Byk. CKOpOCTb 3ByKa. ['pOMKOCTh bubnuoreka [IOK
22
3ByKa. BeicoTa ToHa. TeMOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJHBI, UX
23 cBoMcTBa U cKOopocTh. [lIkana bubmorexa HOK
P i https://m.edsoo.ru/ffOccfe0
AIIEKTPOMArHUTHBIX BOJIH
[IpuHIMIBI paguOCBI3U U
24 TeneBuieHus. Pa3Butue cpencts https://resh.edu.ru/subject/28/11/
cBs3u. Pagnonoxkarus
25 KontponbHas padora «Konebanus bubnunoreka [JOK
Y BOJIHBD» https://m.edsoo.ru/ff0cc6f8
IIpssmMonmHenHOE
26 pacnpoCTpaHEHHUE CBETA B bubnuoreka [IOK

OJHOPOIHOM cpene. ToueuHslii
HUCTOYHHUK cBeTa. JIyd cBera

https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cc324
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cca54
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https://m.edsoo.ru/ff0ccfe0
https://resh.edu.ru/subject/28/11/
https://m.edsoo.ru/ff0cc6f8
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OTtpaxkeHue cBera. 3aKOHbI

27 oTpaxkenus cseta. [loctpoenue Bubmmorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
M300paXeHUH B INIOCKOM 3epKalie
[Ipenomiienue ceera. [lonHoe
28 BHYTPEHHEE OTpaKEHUE. bubnuorexa [JOK
[IpenenpHbIN YroJ MOJIHOTO https://m.edsoo.ru/ff0cd7f6
BHYTPCHHCTO OTPAXKCHUA
JlabopaTtopHnas pabota
29 «M3mepenne mokasarens bubmorexa HOK
p https://m.edsoo.ru/ff0cd67a
MIPEIIOMJICHHUS CTEKIIa
JIunzsl. IlocTpoenue
30 n3o0paxkeHu#t B muH3e. Popmyna bubmuorexa [JOK
TOHKOU JIMH3bI. Y BEIUYECHHE https://m.edsoo.ru/ffOcddle
JIMH3BI
JlaGopaTtopHnast pabota
31 «HcenenoBanue CBONMCTB https://resh.edu.ru/subject/28/11/
M300paKeHUI B JIMH32aX»
Hucnepcus cBeta. CioxXHBIN
0 . : .
32 cocras bexoro caera. et https://resh.edu.ru/subject/28/11/
JlaGopaTtopHas pabota
«HabmoaeHne 1ucnepcun CBeTay
WuTepdepenius cera.
33 Hud I;(Ibi I1)/151 :BeTa bubmorexa HOK
paKtl L https://m.edsoo.ru/ffOced22
JudpakiroHHas peméTka
34 ITonepeyHOCTH CBETOBBIX BOJIH. bubnuoreka [IOK
[Tonapusanus ceera https://m.edsoo.ru/ffOcf02e
35 Onrryeckue mpubopsI 1 https://resh.edu.ru/subject/28/11/

YCTPOMCTBA U YCIIOBUS UX



https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
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0€3011aCHOTO MPUMEHEHUS

FpaHI/IIII)I HpI/IMeHI/IMOCTI/I
KJIACCUYECKOU MEXAHHUKH.

bu6mmoreka [{OK

36
[ToctynaTel cnennalbHON TEOPUHN https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTH
OTHOCHUTENHHOCTD

37 OJIHOBPEMEHHOCTHU. 3aMeJICHNE bubmorexa HOK

p ’ https://m.edsoo.ru/ffOcfa42
BPEMEHU M COKpAICHUE JITUHBI
DHeprus U UMIYJbC

38 pensaTuBUCTCKON yacTulibl. CBS3b bubnuoreka [IOK
MAaCChI C DHEPTUENl U UMITYJIBCOM. https://m.edsoo.ru/ff0cfc68
DHeprus NoKos
KonTtponbHas padota «OnrTuka.

39 OcHOBBI crienanbHOM Teopun Bubmmorexa [JOK

1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH»

40 ®otonbl. Dopmymna I1nanka. bubnuoreka [IOK
DHeprus ¥ UMIyJasc HoToHa https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HCCIEI0BAHNE Eu6 1OK

nonmoTexa

41 .0 A.T.
poTodppexTa. OnbITs: https://m.edsoo.ru/ffOcffc4
CroiieroBa
3akonbl pororddekra. YpaBHEeHHE

42 9171HH1TeI(711)Ha n(z(b(bomacbcgema bubmorexa HOK

A i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» porodddexra
Jasnenue ceeta. OnbiTh [1. H.
43 JlebeneBa. XumMuueckoe AeHCTBHE bubmmorexa [JOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
44 Texuieckue yetpoiicraa i https://resh.edu.ru/subject/28/11/

MPaKTUICCKOC MPUMCHCHUC!



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
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¢dhoTodMEeMEHT, HOTOTATUHK,
coJiHeYHast OaTapesi, CBETOIUOT

Pemenue 3a1au o reme

bu6mmoreka [{OK

45 «7EeMEHTBI KBAHTOBOW OTITUKH https://m.edso0.ru/ff0d0302
Mogenb atoma Tomcona. OMbIThI

46 Pesepdopna no paccesiauio a- bubnnorexa [JOK
yactull. [Inanerapnas moziens https://m.edsoo.ru/ff0d091a
aToma

bubmmoreka [{OK

47 Hocrynarst bopa https://m.edsoo.ru/ff0dOafa
N3nydeHne u noryioneHue

48 (hOTOHOB pU MIEpeXoJie aToMa C bubnuoreka [IOK
OJIHOTO YPOBHS SHEPTUU HA https://m.edsoo.ru/ff0dOafa
npyroi. Buael ciekTpos
BosHOBBIE CBOICTBA YaCTHII.

Bounnsr e bpoiiis.
49 KopnyckynsipHO-BOTHOBO#M bubmorexa HOK
https://m.edsoo.ru/ff0d0ca8
nyanu3M. CllOHTaHHOE U
BBIHYX/ICHHOE U3Ty4eHHE
OTKpBITHE PATUOAKTUBHOCTH.

50 OmneiTel Pe3epdopaa mo bubnuoreka [JOK
OIPEJIETICHUIO COCTaBa https://m.edsoo.ru/ffodofd2
PaAMOAKTUBHOTO U3TYYCHHUS
CaoiicTBa anbda-, 6era-, ramma-

51 u3nyseti. Briiie https://resh.edu.ru/subject/28/10/
PaMOaKTUBHOCTH HA KUBBIC
OpraHu3MbI

59 OTKpbITHE TPOTOHA U HEUTPOHA. bubnmoreka [JOK

N3oTonsl. Anbga-pacna.

https://m.edsoo.ru/ff0d1162
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DNEKTPOHHBIN U MO3UTPOHHBIN
Oera-pacnaj. ["amMma-uznydeHue

53

DHeprusi CBsSI3U HYKJIOHOB B sijIpe.
Snepnbie peakuuu. AnepHbii
peaktop. [IpoGiiemsr,
MEePCIEKTUBBI, SKOJIOTUYECKUE
ACTEKTHI SIJIEPHOUN SHEPTETUKHU

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

54

DneMeHTapHble YaCTUIIBI.
OTtkpbiTHE IO3UTPOHA. METO 1B
HaOJIOICHUS ¥ pErHCTpaIiu
aneMeHTapHbIX yactull. Kpyribii
cron «DyHIaMEeHTaIbHbIE
B3auMoaeiicTBUd. EquHCTBO
(bu3n4ecKoi KapTUHBI MUPa»

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

55

Bun 38é3mnoro Heda. Co3Besnus,
SIpKUe 3BE3/IbI, TUIAHETHI, UX
BuauMoe aBwkenne. CojaHeunas
cucTrema

https://resh.edu.ru/subject/28/10/

56

Counune. CotHeuHast akKTUBHOCTD.
Uctounuk sueprun CoJiHiia u
3BE3]

https://resh.edu.ru/subject/28/10/

57

3BE3/1bI, UX OCHOBHBIE
XapaKTEePUCTUKHU. 3BE3/1bI TJIABHOU
MOCJEeI0BATENbHOCTU. BHyTpeHHee
ctpoenue 3B€31. CoBpeMEeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU
u 3Bomtonnu CoJtHIA U 3BE3]

https://resh.edu.ru/subject/28/10/

58

Mneunsiii [1yrs — Hama
T'amakTuka. Ilonoxenue u

https://resh.edu.ru/subject/28/10/



https://m.edsoo.ru/ff0d1356
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nBrokenne Cosnna B ['anakTuke.
lNanmaktuku. Y€pHbIie ABIPHI B sapax
TaJaKTUK

59

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

https://resh.edu.ru/subject/28/10/

60

Hepemennsie npoOnembl
aCTPOHOMHHU

https://resh.edu.ru/subject/28/10/

61

KonTtponpHas padota «51eMEeHTHI
aCTPOHOMHUU U aCTPOPUIUKI»

https://resh.edu.ru/subject/28/10/

62

O6o6maromuit ypok. Pons ¢pusuku
1 aCTPOHOMHHU B SKOHOMUYECKOH,
TEXHOJIOTHYSCKOM, COITMAIbHON 1
ATUYECKOH chepax nesTeTbHOCTH
YyejaoBeKa

https://resh.edu.ru/subject/28/10/

63

O6o06matromuii ypok. Poss u
MecTO (PU3UKU U aCTPOHOMUU B
COBPEMEHHOM HAy4YHOU KapTHUHE
MHUpa

https://resh.edu.ru/subject/28/10/

64

O6o06maromuii ypox. Ponb
(bu3nyecKoit Teopun B
(hOpMHPOBAHKH MTPEICTABICHHM O
(buznueckoit KapTuHe MUpPa

https://resh.edu.ru/subject/28/10/

65

Ob6o06utaromuit ypok. Mecto
(bu3MUECKON KapTHHBI MHpa B
00I11eM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
NPEACTaBICHUN O TIPUPOJIE

https://resh.edu.ru/subject/28/10/



https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/10/
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66

PesepBHbIi ypok. Maruutnoe
1oJie. DJIEKTPOMarHuTHas

UHAYKIOUA

https://resh.edu.ru/subject/28/10/

67

PesepBHblil ypok. OnTuka.
OcHOBBI cnienanbHOM Teopun
OTHOCHTEIIEHOCTH

https://resh.edu.ru/subject/28/10/

68

Pesepnslit ypok. KBantoBas
¢u3nka. DIeMEeHThl aCTPOHOMHHU U
acTpo(u3UKI

bubmmoreka [{OK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
[TPOI'PAMME

68
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YYEBHO-METOANYECKOE OBECIIEYHEHUE OBPA3OBATEJIBHOI'O
MHPOLECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IS YYHEHUKA
» Gusuka, 10 kinace/ Msikumies .., Byxosues b.b., Corckuit H.H. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe obiiectBo «M3aaTenbcTBO
«IIpocsemenue»
» ®usuka, 11 kinace/ Mskumes I'.J1., Byxosues b.b., Uapyrun B.M. nox
penakmueit [laphentreBoit H.A., AkiinonepHoe o0mecTBo «M31aTeabcTBO
«IIpocsemienue»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
®uzuka. 3agaunuk. 10-11 ki.: [Tocobue g o61eoopazoBat. yupexaeHuit /
PemvkeBuu A. I1. - 12-e u3g., crepeorun. - M.: JIpoda, 2022
CamocrosiTenbHbIe U KOHTpoIbHbIE padoThl. dusuka. Kupuk, JI. A I1.-
M.:Unekca,2022
DKcriepuMeHTalIbHbIC 3a7aHus 1o pusuke. 9—11 ki.: yued. mocodue s
ydamuxcs oouieoopazosar. yupexaenuii / O. @. Kabapaun, B. A. Opios. — M.:
Bepoym-M, 2022
JleMOHCTpallMOHHBIN SKCTIEPUMEHT 10 (PU3HUKE B CPEAHEH MIKOJIE: Tocooue ais
yuutenei / B. A. bypos, b. C. 3Bopbikus, A. I1. Ky3smun u 1p.; moxa pen. A. A.
[TokpoBckoro. — 3-e uza., nepepad. — M.: [Ipocsemnienue, 2022
®ponTanbHbIe JabopaTopHbIe padoTh Mo Pu3nke B 7-11 kiaccax
ob1eo6pa3oBarenbHbIX yupexaeHusx: Ku. mis yuurens / B.A. bypos, FO.1.
Huxk, b.C. 3BopsikuH u 1p.; nox pen. B.A. byposa, I'.I'. Hukudopoga. - M.:
[Ipocsemienue: Yue0, aut., 2022
®dusmka. 10 knacc: moypouHsie TuiaHsl mo yueonuky I'. . Mskumesa, b. b.
byxosunena, H. H. Corckoro «®u3uka. 10 kmaccey/ aBT.-coct. I'. B. Mapkuna, C.
B. Bo6poga. - Bonrorpan: Yuurens, 2022
[Toypounoe mranupoBanue 1o ¢puszuke Kk Equnomy ['ocynapcTBeHHOMY
Ox3ameny/ H.U. Ogunnosa, JI.A. TlposinenkoBa. — M.: 3natenbcTBO
«Ox3ameny, 2022
Kontponsabie pabotsl o pusuke 10 — 11 xnacceer: Ka. s yautens/ A.E.
Maposn, E.A. Mapon. — 2-e u3a. M.: [Ipocsemenne,2023
Enunbiil rocymapcTBeHHBIN dk3aMeH: @usnka: COOpHHK 3a1aHui /
I'.I".Huxudopos, B.A.Opnos, H.K.Xannanos. — M.:IIpoceemenue, 9xcmo,202 1
['otoBUMCS K enrHOMY rocyapcTBeHHOMY 3k3ameny. @usuka A. H. Mockaes,
I'. A. HukynoBa. — 3-¢ usn., crepeotun. — M. : [Ipoda, 2020

MU PPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
HUHTEPHET
https://resh.edu.ru/subject/28/10/
https://resh.edu.ru/subject/28/11/



KOHTPOJIBHO-USMEPUTEJIBHBIE MATEPHUAJIbI
Konmponvno — usmepumenvhovle mamepuaivl, HANPAGIEHHbIE HA _U3YUEHUE
YDOBHS:
3HAHUI OCHOB (pM3UKHU (MOHOJIOTMYECKHUI OTBET, SKCIPECC — ONpPOc, (PPOHTATBHBIN
ONpOC, TECTOBBIM OINpOC, HANMCAHME W 3allMTa COOOILEHUS IO 3aJaHHOU TeMme,
00BsICHEHHE PKCIIEPUMEHTA)

NpruoOpeTeHHbIX HABBIKOB CAMOCTOSITEIBHOM M MPAKTHUYECKOW JEATEIbHOCTH
yqamuxcsi (B XOZ€ BBIOJIHEHUS Ja00paTOPHBIX padOT U pellIeHUs 3a/1ay4)
Pa3BUTBIX CBOMCTB JIMYHOCTH: TBOPUECKUX CIOCOOHOCTEN, HUHTEpECA K N3YUEHUIO
(bU3HKH, CAMOCTOSTEIbHOCTH, KOMMYHUKAaTUBHOCTH, KPUTUYHOCTH, pedIeKcuu.
Mapon A.E. ®usuka. 10 kiacc: yuebHo-metoandeckoe nmocooue/ A.E. Mapown, E.A.
Mapon.- M.: JIpoda, 2022 (Paznen «KoHTposibHbIE pabOThHI»)

Mapon A.E. ®usuka. 11 kiace: yuebHo-metoguueckoe nocooue/ A.E. Mapon, E.A.
Mapon.- M.: JIpoda, 2022 (Paznen «KOHTpOJ'IBHLIC paboThD»)

A.E. Mapow, E. A. Mapon it
DVAAKTUYECKME MATEPUATIbI -vmmnn A. E. Mapos, E. A. Mapor

KyieGhkam B. A Kacusosa

ORI 10 CIJI/IBI/II{A

Hmna KT ”w—recm/xe .............
MaT“pMaJ’ILI

(@

KPUTEPU OIEHUBAHUSA
Onenka «5» craBuTCS 32 pabOTY, BHIIIOJHEHHYIO MMOJHOCTHIO 0€3 OIMOOK U
HEJI0YETOB.
Onenka «4» cTaBUTCS 32 paOOTY, BBHIITOJHEHHYIO OJHOCTBIO, HO TPY HATTUIUHU
B HEll He Ooiiee oHOM TpyOOoi U OHOM HETPyOO# OMMOKN U OAHOTO HEAOUYETA,
He OoJiee TpEX HETOUYETOB.
Onenka «3» CTaBUTCS, €CITU YUCHHK MMPABWIBHO BBIMIOTHWI HE MeHee 2/3 Bcel
paboThI WM JOMYCTHI HE Oosee oOaHON Tpy0oil OMMOKN U ABYX HEAOUYETOB, HE
O6onee opmHON TPyOOil OmMMOKM W OMHOW HETpyOoil ommOKu, He Oojiee Tpex
HErpyObIX OMMOOK, OFHOW HETrpyOol OMmMHMOKM W TpeX HEIOYETOB, MPHU
Hanuyuu 4 - 5 HEeJO4ETOB.
OneHka «2» CTaBUTCS, €CIM YUCIIO ONIMOOK W HETOYETOB MPEBBICHIIO HOPMY
JUTSL OLIEHKH 3 WJIM MPAaBWJIBLHO BBITIOJHEHO MeHee 2/3 Bcel paboThl.
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