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INOACHUTEJIBHAS 3AIINCKA

[IporpamMmma 1o ¢uszuke 0a30BOrO YpPOBHSI Ha YPOBHE CpeAHEro OOIIEro
o0pa3oBaHus pa3padoTaHa Ha OCHOBE IOJIOKEHUW U TpeOOBaHUM K pe3yibTaram
OCBOEHHSI OCHOBHOM 00pa3oBaTENbHOM MpOrpaMmel, mnpeacraBieHHbix B OI'OC
COO, a Ttakxke c yd€roMm (deneparbHON paboueil MporpaMMbl BOCIHUTAHUS U
KOHUEMNUMU MpenojaBaHus ydyeOHoro npenmera «®dusumka» B 00pa3oBaTeNbHBIX
Opra’u3anusax Poccutickon denepaunu, peaNn3yIOIIUX OCHOBHBbIE
o0pa3oBaTeabHbIE TPOTPAMMBI.

MeTtoanueckue peKOMEH Ialluu 10 CO3/1aHuI0 U (PYHKIIMOHUPOBAHUIO B
00111€00pa30BaTENBHBIX OPraHU3aIMIX, PACIIOIOKEHHBIX B CEICKON MECTHOCTH U
MaJIbIX TOpoJiax, LIEHTPOB 00pa30BaHMsI €CTECTBEHHO-HAYYHON M TEXHOJIOTUYECKOM
HampaBiIeHHocTel oT 25 HosiOps 2022 roxa.

ConepkaHue mporpaMMbl IO (U3MKE HAmpaBiIeHO Ha (POpMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa oOyvaroniuxcs 10 kinacca npu o0OydeHUH HX
¢u3uke Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-AESTEILHOCTHOIO IOAXO0JA.
[Iporpamma mno ¢usuke coorBercTByeT TpedboBanusim OI'OC COO «
IUIAHUPYEMBIM JINYHOCTHBIM, IPEAMETHBIM M METAlpEeIMETHBIM pE3yJbTaTaM
oOydeHHMs, a TakK€ YYHMTHIBAET HEOOXOJUMOCTh peaju3alyyd MEKIPEAMETHBIX
CBsA3€M (PU3MKM C €CTECTBEHHO-HAyYHbIMU Y4YE€OHBIMM mOpeaMeramu. B Hel
OIPENEISIIOTCS OCHOBHBIC LIENM M3Y4YeHMsI (PU3UKKM HA YPOBHE CPEIHEro OOIero
o0Opa3oBaHus, MIIAHUPYEMbIE PE3yJIbTaThl OCBOCHUS Kypca (PU3UKU: JTUUYHOCTHBIE,
MeTaInpeIMETHbIE, TPeIMETHBIE (Ha 0230BOM YPOBHE).

[Iporpamma 1o pu3uKe BKIHOYAET:

e IUIAHUPYEMBIE PE3yJIbTaThl OCBOEHUSI Kypca (U3UKU Ha Oa30BOM YpOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIBTAThI 110 TOAaM 00 Y4YEHHS;
e cojaepkaHue yueOHoro npeamera «dusukay 1o rogam 00ydeHUs.

Ha ©0a3e menrpa «Touka pocray obecrnednBaercs pealn3anus
00pa30BaTENbHBIX  IPOrpaMM  €CTECTBEHHOHAYYHOM M TEXHOJOTUYECKOU
HaNpaBICHHOCTEH, pa3pabOTaHHBIX B  COOTBETCTBUM C  TpPEeOOBAHUSIMHU
3aKOHOJATENbCTBA B cdepe oOpa3oBaHus U C Y4€TOM pEKOMEHAAIUH
@®enepanbHOro oreparopa ydeOHoro mnpeamera «®Pusnka». OOpazoBaresbHaAs
porpamMma rmo3BoJsieT HHTErPUPOBATh peallu3yeMbIe 3/1€Ch MOJIXO/Ibl, CTPYKTYPY U
coJiepXaHue Mpu opraHuzanuu ooydenus: ¢puszuku B 10 kacce, BBICTPOEHHOM Ha
0aze OOOr0 W3 JOCTYMHBIX ydyeOHO-MeTtoauueckux KomIuiekcoB (YMK).
Hcnons3zoBanue o0opymoBanus mneHTpa «Todka pocTay mpu peanu3anuy JaHHOU
OII no3BoysIET CO31ATh YCIOBHSL:



- e Ui pacHIMpPEHUs COACPKAHUSA IIKOJHHOTO  (DU3HUYECKOTO
o0Opa3zoBaHus;

- ISl pa3BUTHS JIMYHOCTU peOeHKA B Mpoliecce o0yueHus PU3uku, ero
criocoOHoCTe, (QOpMUPOBAHMS U  YIOBJICTBOPEHUS COIMATIBHO 3HAYHMMBIX
MHTEPECOB U MOTPEOHOCTENH;

- e qus pabOThl C OJAPEHHBIMM IIKOJbHUKAMH, OpPraHU3allud HUX
Pa3BUTHS B Pa3IMYHBIX 00J1aCTAX 00pa30BaTEIHLHOM, TBOPUECKOUN NEATETLHOCTH.

- Ilpumensss uudpossie mabopaTopuu Ha ypokax (U3UKH, ydalluecs
CMOTYT BBITIOJIHUTh MHOKECTBO JIAOOPATOPHBIX pPa0dOT U IKCICPUMEHTOB TIO
IpoOrpaMMe OCHOBHOM TIKOJTBI.

- MBydenue ¢u3MKM CHOCOOHO BHECTH pelIAIONIUN BKJIAJ B
(dbopMUpOBaHUE €CTECTBEHHOHAYYHON IPaMOTHOCTH 00 Y4arOIINXCSl.

®duszuka Kak Hayka O HamOosee OOLIMX 3aKOHaX IPUPOJIbI, BbICTyHas B
KauecTBe y4eOHOro MpeIMeTa B IIKOJIE, BHOCUT CYILIECTBEHHBI BKJIAJ B CUCTEMY
3HaHMI 00 okpyxkaromeM mupe. [IkonbHbINA Kype pU3MKN — cucTeMOOOpa3yronuil
JUI €CTECTBEHHO-HAYYHBIX YUYE€OHBIX MPEIMETOB, OCKOIbKY (PU3HUYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOLIECCOB M SIBICHUN, H3ydyaeMbIX XHUMHUEH, OHOJIOTHEH,
buzmdeckoir reorpadueit M actpoHomMuei. lcmonp3oBaHME W aKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUW  ONpelessieT XapakTep W pa3BHUTHE
pazHoOOpa3HbIX TEXHOJIOTM B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOEHUS
KOCMOCQ, TOJIyYEHHsI HOBBIX MAaTEPHUAJIOB C 3aJaHHBIMU CBOMCTBAMHM WU APYTUX.
WN3ydyenue QU3MKM BHOCHUT OCHOBHOM BKJIJ B (OPMUPOBAHUE €CTECTBEHHO-
HayqYHOW KapTHHBI MHpa OOydaromuxcs, B (OPMHpPOBAHHE YMEHHH MPUMEHSThH
Hay4YHbI METOJI IO3HAHMSI IIPH BBIITOJIHEHUU UMHU YUEOHBIX UCCIIETOBAHUM.

B ocHOBy Kkypca (u3MKM [ YpOBHS CpeOHEro oOero oOpa3oBaHMs
MOJIOKEH pA WAEH, KOTOpPbIE MOXXHO paccMaTpuBaTh Kak MPHHIMIBI €ro
IIOCTPOCHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTMYECKU
3aBEpIIEHHBIM, OH COAECPKUT MaTepuai U3 BCEX pa3lenoB (U3MKH, BKIHOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoes cenepanuszayuu. B COOTBETCTBUM C HEW MmaTepuan Kypca (PU3UKH
00BbeIMHEH BOKpPYr (Qu3Myeckux Teopuil. Begymum B Kypce sBisercs
(opMUpOBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTEpHUH, BEIIECTBE U
noJe.

Hoes eymanumapuzayuu. EE peanuszanusi mpenanonaraeT HUCIOJIb30BaHUE
I'YMaHUTApHOTO MOTEHLHANa (PU3MYECKOM HAYKH, OCMBICIIEHHUE CBSI3U DPa3BUTHUSA



buzuku ¢ pa3BuTHEM OOIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U IKOJIOTMUYECKUMU IIPOoOIeMamMu.

Hoess npuxnaomoii  uanpasenennocmu. Kypc ¢usuku  mpeamnoaraer
3HAKOMCTBO C HIMPOKHM KPYTOM TEXHUYECKUX U TEXHOJIOTMUECKUX MPHIOKECHHM
W3YYEHHBIX TEOPUU U 3aKOHOB.

Hoes oxonocuzayuu peanusyercss TMOCPEICTBOM BBEIEHHUS DJIEMEHTOB
COJICpP)KaHMsI, TOCBAIMIEHHBIX HKOJOTMYECKMM MpoOjeMaM COBPEMEHHOCTH,
KOTOPBIC CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJOTHH, a Takke OOCYKICHHUS
po0JIeM PaIrMOHAIBHOTO TPUPOIOTIOIB30BAHUS M DKOJIOTUYECKON 0€30MacHOCTH.

Crep)KHEBBIMH JJIEMEHTaMH Kypca (M3MKH Ha YpPOBHE CpPEAHETO OOIIEero
o0pa3oBaHus SIBISIIOTCS (u3nueckue Teopun ((HopMHUpOBaHHME MPEICTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3NIECKON TEOpUH, poiaH (PyHIaMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B COBPEMEHHBIX  MPEJCTABICHUSIX O TMpUpOJie, TIpaHUIAX
MPUMEHUMOCTH TEOPUH, JUISI ONUCAHUS €CTECTBEHHO-HAYYHBIX SIBICHUU W
IIPOIIECCOB).

CucTeMHO-IEATEIFHOCTHBIN MOAXO0M B Kypce (DM3UKH peaan3yercs Mpexie
BCETO 3a CU€T OpraHU3alliy SKCIEPUMEHTAILHON ACSITENbHOCTH O0YJarOIIUXCsl.
Jlnst  6a3oBoro ypoBHS Kypca (U3UKH — OTO HCIOJIb30BAaHUE CHUCTEMBbI
(GpOHTATBHBIX KPAaTKOBPEMEHHBIX OKCIIEPUMEHTOB U JTAOOpAaTOPHBIX padoT,
KOTOpBIC B Mporpamme 1o (u3uke oObEIUHEHBI B OONIMN CITMCOK YUYCHHYECKHUX
MpaKTUUYECKUX paboT. BhifeneHne B yKa3aHHOM IepedyHe JabopaTOpHBIX padoT,
IPOBOJAMMBIX 11  KOHTPOJIA U OIEHKH, OCYIICCTBISIETCS YyYaCTHUKAMH
00pa30BaTEIbHOrO IMpoLecca HCXONs U3 OCOOCHHOCTEM TUIAHUPOBAHUS H
ocHaieHuss kabunera ¢Gusuku. Ilpu »sTomM obecneuynBaeTcs OBJIAJICHUE
OOYyJarOIMMUCS yYMEHHUSIMU TPOBOIUThL KOCBEHHBIE W3MEPEHUS, HCCICIOBAHMUS
3aBUCUMOCTEH (PU3UYECKHX BEJIIMYMH M TOCTAHOBKY OINBITOB IO MPOBEPKE
MIPEJIOKEHHBIX TUITOTE3.

bonpiioe BHWMaHUE yaENSETCS PEMICHUI0 PAcYETHBIX W KAaYECTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3aJlay MPUOPUTETOM SIBIISIIOTCS 3a/a4d C SIBHO
3aaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUE TPUMEHATh U3yYEHHBIC 3aKOHBI U
3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS U3
pa3HbIX pazaenoB. [l KaueCTBEHHBIX 3a/1a4d MPUOPUTETOM SIBJISIOTCS 3aJaHMs Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU JJisi CHUTYalluH MPaKTUKO-
OPHEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOecCleyeHu0 ydeOHoro mpoiiecca 0a30BBIM ypOBEHBb Kypca
(bU3MKH HA YPOBHE CPEIHET0 00Iero 00pa3oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
PEeIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSIX HMHTETPUPOBAHHOTO KaOWHETa



PEIMETOB €CTECTBEHHO-HAy4YHOro Iukia. B kabuHere (U3MKU TOIKHO OBITH
HeoOxoauMoe JabopaTopHOe OOOpYJOBaHME [Jisi BBIMOJIHEHUS YKa3aHHBIX B
nporpaMmMme no (pU3NKe YYEHUUECKUX MPAKTHUYECKUX PaboOT U JTEMOHCTPAI[MOHHOE
o0opy0BaHHUE.

JleMoHCTpalioHHOe 00opyaoBaHue (HOPMUPYETCS B COOTBETCTBHM C
OPUHIIMTIOM MWHUMAJIBHOW JIOCTATOYHOCTH U OOECIEYMBAET IMOCTAHOBKY
NEPEUNCICHHBIX B TMporpamMmMe Mo (U3HKE KIIIOYEBBIX JIEMOHCTPAMA JUIs
UCCJCOBAHUS  M3YyYaeMbIX SIBJICHHMH M  TPOILECCOB, OMIUPUYECKUX U
(dbyHIaMEHTaTLHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.

JlaGopatopHoe 000pyaoBaHUE [JII YYEHHMUECKHUX TMPAKTHUYECKUX PpaldoT
dbopMupyercss B BUAC TEMAaTHYECKUX KOMIUIEKTOB M OOECIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JABYX oOOy4aromuxcs. TemMaTH4ecKue KOMILICKTHI
nabopatopHoro oOOpPYIOBaHUSL JOJKHBI OBITh IOCTPOEHBI Ha KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX W IU(POBBHIX MPUOOPOB, & TAKKE KOMIBIOTEPHBIX
U3MEPUTEIbHBIX CUCTEM B BUJIE ITU(POBBIX J1aOOpaATOPHil.

OCHOBHBIMH TETISIMH H3y4deHUST (DU3UKH B OOIIEM 00Pa30BaHUH SBIISIOTCS:

e (opMHpOBaHME HUHTEpPECAa U CTPEMJICHUS OOYyYalomMXCs K HaydYHOMY
M3YYEHUIO TPUPOIBI, PA3BUTUE HUX HHTEIUICKTYaJbHBIX M TBOPYECKHUX
CITOCOOHOCTEM;

e pa3BUTHE MPEACTABJICHUI O HAYYHOM METO/IE MO3HAHUS U (DOPMUPOBAHUE
HCCIIEA0BATEIBCKOTO OTHOIICHUS K OKPYKAIOIIUM SIBJICHUSIM;

e (opmMupoBaHHEe HAYYHOTO MHPOBO33PEHUS KaK pe3ylibTara H3y4CHUS
OCHOB CTPOEHHUS MaTepuu U QyHIaMEHTAIBHBIX 3aKOHOB (DM3HKH;

e (¢opMHpOBaHHUE YMEHUU OOBSCHATH SBJICHUS C HCIOJIb30BAaHUEM
(bu3HYeCKNX 3HAHUIN 1 HAYYHBIX JOKA3aTEIbCTB;

e (opmupoBaHue MNpeACTaBICHUN O poyid (PU3MKHU HJi1 Pa3BUTUA JAPYTUX
€CTECTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTH.

JlocTikeHne dTUX IieNield 00ecTieunBaeTCs pelieHueM CIIeNYIOMUX 3a1ad B

polecce u3y4eHus Kypca (pU3uku Ha YpOBHE CPEIHEro 00IIero 00pa3oBaHuUs:

e TMpuOOpPETEHHE  CHUCTEMBI  3HAaHHMK 00  0o0mmMX  (U3HUIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOPUsIX, BKJIIOYAS MEXaHUKY,
MOJIEKYJSIDHYIO  (DU3HKY, D3JIEKTPOAMHAMHUKY, KBAaHTOBYIO (DH3UKY U
AIEMEHTBI aCTPO(U3UKH;

e (QopmupoBaHre yMEHUNW TPUMEHSATH TEOPETUUYECKUE 3HAHUS IS
OOBACHEHUsT (PU3NUECKUX SBJIECHUW B MNOPUPOJAE U JUIsI TPUHATHUS
MIPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

e OCBOGHHME CIOCOOOB pEHIEHUS PA3NUYHBIX 3aJad C $BHO 3aJaHHOU
¢bu3znueckoll MOJENbI0, 3a]ay, MOAPA3yMEBAIOIIMX CAMOCTOSITENbHOE
co3nanne PU3NIECKOi MOMIEIH, aICKBATHON YCIIOBUSIM 3a/1a4H;



e IOHMMAaHHE (UBNYECKUX OCHOB M IPHUHILMIIOB JEHUCTBUS TEXHUYECKUX
YCTPOMCTB U TEXHOJOTUYECKUX MPOLIECCOB, UX BIUSHUS Ha OKPYIKAIOIILYIO
cpeny;

e OBJIQJICHUE METOJaMU CaMOCTOSITEJIbHOIO IUIAHWPOBAHUS U MPOBEACHMUS
(U3HYECKUX SKCIEPUMEHTOB, aHaJIM3a M HMHTEpPOpeTaluu HHGPOpMaIuHu,
OIIPEAEIIEHHS] TOCTOBEPHOCTH MOJIYYEHHOI'O PE3YIIbTaTa;

e CO3JaHME YCJOBHUM ISl PA3BUTHUSI YMEHUU IMPOECKTHO-UCCIIEA0BATEIBCKOM,
TBOPYECKOM JEATEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) HA YPOBHE CPEIHETO OOIIETO

oOpa3oBanus orBoauTcs 136 yacos: B 10 kinacce — 68 yacoB (2 yaca B HEJEINIO).

[Ipennaraemelii B mporpamme 1Mo (u3uKe MepedyeHb JTab0paTOpHBIX H

MPAKTHUECKUX paboT ABIAETCS PEKOMEHIOBAHHBIM, YUYUTENb [ENaeT BBIOOD
IOPOBEACHUS JIAOOPATOPHBIX pabdOT U OMNBITOB C YYETOM HMHAMBHUIYAJIbHBIX
0COOEHHOCTEW 00yYaroIUXCsl.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Ponb »3KcnepuMeHTa W TEOpUHM B MPOLECCE IO3HAHUS MPUPOABL.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpA, B IPAKTUUECKOU 1€ATEITbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CroxeHue nepeMenieHu 1 CI0KeHUEe CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, MyTH U TMEpeMeIIcHus
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBonmuueliHoe  nBuKeHWe. JIBMKEHHME  MATepUaIbHOM  TOYKM  IIO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [leproa u yacrora obOpamienus. LleHTpocTpeMurensHOe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JNBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE TIEPEIAYUH.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

HabGmtonenure ABUKEHHS Tejla, OpOLIEHHOTO TOJ YIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne ckopocTy pu ABUKEHUU 10 OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHUSIT MEXAY NYTSIMH, ITPOUACHHBIMU TEJIOM 3a
IIOCJIEAOBATEIIbHBIE PABHBIE IPOMEXKYTKA BpPEMEHH NPU PABHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetuil 3akoH Hpl0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (1okosi, CKoybxeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B )KUAKOCTH WM Ta3e.

[ToctynaTensHOE U BpalaTeIbHOE JTBUKEHHUE a0COTIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHHUE: MOAIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

HesecoMocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuu sxcnepumenm, rabopamophule pabomul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIUX B IPYXUHE U
PE3NHOBOM 00pa3le, OT X AePOpMaLIUH.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUS.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmnynsc MaTepuasbHOW TOYKM (Te€na), CUCTEMbl MaTepUalbHBIX TOYEK.
NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

PaGota cusnbl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprusi MarepualibHOM TOUku. Teopema 00 H3MEHEHUU
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas JHEPrus yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBsi3b  paboOTHI
HEMOTCHIMAIBHBIX CUJ C HW3MEHEHHEM MEXAaHMYECKOM JHEPrHUM CHUCTEMBI TEIL
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHHS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCA.

PeaktuBHOE IBHXKEHHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui sxcnepumenm, rabopamophvie pabomul

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsizu pabOTHI CUJIBI C U3MEHEHHEM MEXaHWYECKOW >HEpPruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekyisipuasi pu3snka 1 TEPMOJHUHAMUKA

Tema 1. Ocroebl MONEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe naBmxkenue. Juddysus. Xapakrep IBMKCHUS U
B3aMMOJICVCTBHSl YacTHUI] BelIeCTBA. Moaenu CTPOCHUs Tra3oB, XKUJIKOCTEU U
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama remmneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHEeld KUHETHYECKOW HSHEPrMH TEIUIOBOTO MBMKEHMS dYacTul rasa. [llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH JlasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. [ 'paduueckoe mpeacTaBiIeHUE HM30IMPOIIECCOB: HM30TEpMa, H30XO0pa,
n3ooapa.

TexHuueckue yCTpOMCTBA M MPAKTUUYECKOEC TPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIIHNE CYILIECTBOBaHUE MEKMOJIEK YIS PHOT O
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO3/1yXa B KJIAaCCHOM KOMHAaT€ Ha OCHOBE HM3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXKIY IMapaMeTpPaMu COCTOSTHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpeHHsAs SHEPrus TEPMOAMHAMMUYECKOU
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEpPrusi  OJHOATOMHOIO  HWJEAJIBHOTO  rasa. Buasl  Temionepenaydw:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 aamabatHoM mporecce. llepBblii 3aKOH TEPMOIUHAMUKHU.
[IpuMeHeHue TepBOro 3aKOHAa TEPMOAMHAMHMKU K u3ompoieccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBple  MamuHbl.  [IpyuHOMOBI  IEMCTBUST  TEIUIOBBIX — MAIlMWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nercTtBus TerioBoil MamwuHbl. [{ukn KapHo u ero kosdduimeHT mnosie3HOro
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHET0 CrOpaHusi, ObITOBON XOJOIUIBLHUK, KOHIUIIMOHED.

Jlemoncmpayuu

W3MeHeHre BHYTPEHHEW SHEPruu Tejla MpU COBEPUICHUU pPaOOThI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3meHneHnne BHyTpeHHEN dHEPruu (TeMIIepaTyphl) Tela Mpu TeIuionepeaaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3JyXa (ONBIT C BO3JIYIIHBIM
OTHUBOM ).

Mopenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaenbHON TeI0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u kKoHjeHcanus. Mcnapenue u kumneHue. AOCOMOTHAS U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhl KUIIEHUS OT JIaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaioB. JKunkne kpucramubl. CoBpeMeHHblE Marepuaibl. [lnaBieHune u
KpUCTaITU3anus. Y aefbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHnueckne yCTpPOWCTBA M MPAKTUYECKOE MNPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM YHCJIE HAHOMATEpUaIoB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CrocoObI U3MepeHus BIAKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Pazgea 4. duekrpoannHamMuka
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYECKHil 3apsia. J(Ba BuAa BIEKTPUUYECKHX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AIEKTPUUYECKOI0 3aps/a.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
Onektpuueckoe rmone. Hampsxk€HHOCTh  3nekTpuyeckoro mnois. IIpuHiun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKocTh. KoHieHcaTop. DNEKTPOEMKOCTh TUIOCKOIO KOHIEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJICHCATOP, KOIMUPOBAJIBHBIN anIiapar, CTPYWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM IOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwit 3n1ekmpuueckuii mox. Toxku ¢ paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COMPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma aJi MONHOM (3aMKHYTOM ) 3neKTprudeckoi nenu. KopoTkoe 3aMbIkaHUe.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOJIUMOCTD
noyrynnpoBoaHuKkoB. CBolicTBa p—N-niepexosa. [loaynpoBoHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBHBIM M HECAaMOCTOSTENbHBIN
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
ANEKTPOOCBETUTENbHBIE TPUOOPBI, TEPMOMETP COMPOTUBIIECHUS, BAKYYMHBIA AUO/,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe wu3MepeHne JIeKTpOABMKYLIEH Ccuibl. KoOpoTkoe 3aMbIKaHuE
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OaHOCTOPOHHSS MPOBOJAUMOCTh AUOJIA.

Yuenuueckuu sxcnepumenm, 1abopamopsie pabomaoi

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca gusuku 0a3oBoro ypoBHs B 10 kjacce OCYIIECTBISIETCS C
Y4ETOM CONEPKATEIBbHBIX MEXIPEAMETHBIX CBA3€H € KypcaMH MaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHMS: SIBJICHHE, HAay4HbIM (akT, rumoresa, (pusnueckas BeIWYUHA, 3aKOH,
TEOpHUsi, HAOIIOIEHNE, YIKCIIEPUMEHT, MOJEINPOBAHNUE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAaHT'€HC, OCHOBHOE TPUT'OHOMETPHUUECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKLIHH HA OCU KOOPJUHAT, CII0)KEHHE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B )KMBOW MPUPOJE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3]1yXa, BETPBL, OApOMETP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBHKEHUN C HCIOJIb30BAHMEM MEXAHHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOMHa, OBITOBON XOJOAWJIBHUK, KOHJIULIMOHEP, TEXHOIOTHH
NOJIyYEHUS COBPEMEHHBIX MAaTepHajoB, B TOM YHUCIE HAHOMATE€pUaAIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTEIIbHBIE TPUOOPHI, raIbBaHHUKA.

IIVIAHUPYEMBIE PE3YJbTATBI OCBOEHHUA ITPOI'PAMMBI 11O
PU3UKE HA YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUA

OcBoenne yuebHoro mnpeamera «duszuka» Ha ypOBHE CpeAHEro OOLIEro
oOpazoBaHusi (0a30BbI YPOBEHB) JOHKHO OOECIEUUTh JTOCTUKEHUE CICAYIOIINX
JMYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YyIbTATOB.

JIMUHOCTHBIE PE3YJIBTATBI

JIngHOCTHBIC Pe3yabTaThl OCBOCHUS yueOHOro mpeamera «Du3nka» TomKHBI
OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEH TO3UIMEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAIM{, TO3UTUBHBIX BHYTPEHHHUX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPaJAUIIMOHHBIM IIEHHOCTSIM POCCHUHCKOr0 OOIIEeCTBA, pPaCHIUPEHHE KU3HECHHOTO
ONbITAa U OMbITA JESITEILHOCTH B MPOLIECCE Pealu3alid OCHOBHBIX HAIPaBJICHUM
BOCIIMUTATEJILHOM JAESATEILHOCTH, B TOM YMCJIE B YACTH:

1) rpamaaHCcKOro BOCIMTAHMSA:

c(hOPMHUPOBAHHOCTD TPAXKTAHCKONW MO3UIIUK 00yJaroIerocss Kak akTUBHOTO U
OTBETCTBEHHOT'0 WJICHA POCCHUUCKOT0 00IIEeCTBA;

NPUHATHE  TPAAWIIMOHHBIX  OOIEYEIIOBEYECKUX T'YMAHUCTUYECKUX W
JNEMOKPAaTUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO JIESITEIBHOCTh B MHTEPECAX TPAXKAAHCKOIO
o0111ecTBa, y4acTBOBaTh B CaMOYITPaBJICHUH B 00pa30BaTeILHON OpraHu3aIiu;

YMEHHUE B3aUMOJECUCTBOBATH C COLUAIbHBIMU MHCTUTYTAMH B COOTBETCTBUHU C
X QYHKIUSIMUA U HA3HAYECHUEM;

TOTOBHOCTB K TYMAaHUTapPHOM U BOJIOHTEPCKOMN AEATEIbHOCTH;

2) MATPMOTHYECKOT0 BOCTIMTAHUS:



c(hOpMUPOBAHHOCTh pOCCHUICKOU IPaXKIaHCKOMN UJICHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIIEHUE K TOCYJAapCTBEHHBIM CHMBOJIaM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DPU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOT 0 BOCIIMTAHMSA:

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, ITUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYAIMI0O M TMPUHUMATh OCO3HAHHBIE DPEIICHUS,
OPUEHTHUPYSCh Ha MOPAJbHO-HPAaBCTBEHHBIE HOPMBI U IIEHHOCTHU, B TOM YHCIIEC B
JEATEIIbHOCTUA YYEHOTO;

OCO3HAHWE JJUYHOTO BKJIa/Ia B MOCTPOCHUE YCTOMYUBOIO OYAYIIETO;

4) 3¢TeTHYeCKOr0 BOCIIUTAHHUS:

ACTETUYECKOE OTHOUIEHUE K MUPY, BKJIIOUAsi 3CTETUKY HAYYHOTO TBOPYECTBA,
npuUcyliero Gu3nYecKon HayKe;

5) TpyaoBOro BoCnuTaHMS:

MHTEpPEC K pas3lIMyHbIM cdepaM MNpoPecCHOHAIBHON AESTEIbHOCTH, B TOM
YHCIIe CBSI3aHHBIM C (DU3UKOW U TEXHUKOH, YMEHHE COBEpPIIaTh OCO3HAHHBIN BHIOOD
Oynyieit mpodeccuu u peaan3oBbIBaTh COOCTBEHHbBIC KU3HEHHBIE TIJIaHbI;

TOTOBHOCTh M CIIOCOOHOCTH K 00pa30BaHHUIO U CaMOOOPa30BaHUIO B 00JIACTH
(bU3MKHU HA TPOTSKEHUU BCEU JKU3HU;

6) 3K010rM4ecKOro BOCIUTAHMSA:

c(hOPMUPOBAHHOCTh JKOJOTMUECKON KYJIbTYphl, OCO3HAHUE TIJI00ATBLHOTO
XapakTepa HKOJIOTHIECKUX MPodIIeM;

IJIAHUPOBAHUE U OCYILIECTBIICHUE JECUCTBUN B OKPYIKAIOIIEH Cpelle HA OCHOBE
3HAHHUS LeJIed YCTOMYUBOIO Pa3BUTHS YEJIOBEUECTBA,

pacIIMpEeHUE OIbITa JACSITEIBHOCTH JKOJOTMYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PUBHKE;

7) HEHHOCTH HAYYHOT O TIO3HAHMS:

chOpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3NUECKON HAYKH;

OCO3HAaHWE I[EHHOCTM HAy4YHOW JEeATEIbHOCTH, TOTOBHOCTH B IIPOIIECCE
U3ydeHUs:  (UBUKA ~ OCYHIECTBJISITH  IPOEKTHYIO U MCCIEIOBATEIbCKYIO
NEeATeTbHOCTh UHANBUYAJIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEPCAJIbHbIE YUeOHbIE 1eHCTBUSA
ba3oBble Jiornueckue aeiicTBUsA:
CaMOCTOSITETILHO  (OpMYyJIMpOBaTH M aKTyalIM3UPOBATH  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;



OIpENENATh LEIM JEATENbHOCTH, 3aJaBaTh IapaMeTpbl U KPUTEPUH HX
JOCTHKEHUS;

BBISIBJISITh  3aKOHOMEPHOCTM M MPOTHBOPEYUST B  paccMaTpUBAEMBIX
(pu3nYeCcKuX SABICHUSIX;

pa3pabarbiBaTh IUJIAH PELICHUs] MPOOJEMBbl C YUYETOM aHaIU3a MMEIOLIUXCS
MaTEepHAIbHBIX U HEMATEPUAIBHBIX PECYPCOB;

BHOCUTBH KOPPEKTHUBBI B I€ATEILHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJIHTATOB
LEJISIM, OLIEHUBATh PUCKH MOCIEICTBUM 1€ATETbHOCTH;

KOOPAMHUPOBATb U  BBIIOJMHATH PabOTy B  YCIOBUSIX  PEAIbHOIO,
BUPTYaJIbHOTO 1 KOMOMHUPOBAHHOI'O B3aUMOJICUCTBHS;

pa3BUBATh KPEATUBHOE MBIIIJICHUE MTPU PEIICHUH )KU3HEHHBIX MPOOIIEM.

ba3oBrble ucciienoBareIbCKue 1eiCTBUA:

BJIAJIETh HAay4YHOM TEPMMHOJIOTHEH, KIIIOUEBBIMU MMOHATHSIMU M METOJaMU
du3nyecKoil HayKu;

BJIaJIETh HaBBIKAMM Y4€OHO-HCCIIEIOBATENBCKON U MPOEKTHOM J1€SITEIbHOCTH
B 00JacTu (PU3HKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIbHOMY TIOUCKY
METO/IOB pElICHHs 3a1a4 (U3MUECKOrO COJAEP)KAHMS, NPUMEHEHHIO Pa3IMYHbIX
METOJI0B ITO3HAHUS;

BJIAQJ€Th BHUJIAMH JCSATENBHOCTH IO TIOJYYEHHIO HOBOI'O 3HAHMS, €ro
UHTEpIpETalliy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUI0 B PA3JIUYHBIX YYEOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3[JaHUN YY€OHBIX MMPOEKTOB B 00J1acTH (DU3UKH;

BBISIBIIAITh IIPUYMHHO-CJIEJCTBEHHBIE CBSI3M W aKTyalIM3UpOBATh 3a/]ady,
BBIIBUTATh THUNOTE3y €€ pEIIeHMs, HAXOAWTb apryMEHThl JUIsl JTOKa3aTeIbCTBA
CBOMX YTBEPXKJICHHM, 3a/1aBaTh MapaMeTpbl U KPUTEPUH PELICHUS;

AHAIN3UPOBATH TIOJYYEHHBIE B XOJE€ PELICHHUS 3aJadyd  Pe3yJIbTarhl,
KPUTHUYECKH OLIEHUBATh UX JOCTOBEPHOCTb, IPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTb U (POpMyIupOBaTH COOCTBEHHBIE 3aJaudl B 00pa30BaTEIIbHOM
JESITEIbHOCTH, B TOM YHCIIE TIPU U3YYEHUU PU3UKY;

JIaBaTh OLIEHKY HOBBIM CUTYAalLUsIM, OLIECHUBATh MPUOOPETEHHBIN OIIBIT;

YMETh TMEPEHOCUTh 3HAaHUS MO (U3MKEe B MPAKTHUUECKYIO O0JacCTh
KU3ZHEJIEATEIbHOCTH;

YMETh UHTETPUPOBATH 3HAHUS U3 Pa3HbIX MPEAMETHBIX 00JacTei;

BBIIBUT'aTh HOBBIE UJIEH, NIPEJIaraTh OPUIMHAIBHBIE TIOIXO/BI U PELIECHUS;

CTaBUTh NIPOOJIEMBI U 33]1a4H, JOMYCKAIOIINE aTbTEPHATUBHBIE PELICHUS.

Pabora ¢ undopmanmneii:

BJIQ/IETh HaBBIKAMU MOJy4YeHUs MH(OpMAIMU (PU3NYECKOr0 COJEepkKaHUS U3

UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSTEIbHO OCYIIECTBIATH ITOUCK, aHaJM3,



CHUCTEMATH3alUI0 W HMHTCPIPETANNI0 HH(POPMAIMKM PA3IMYHBIX BHIOB U (HOpM
IIpE/ICTaBJICHNUS,

OILICHUBATh JIOCTOBEPHOCTh HH(OPMAITUH;

HCIIOIBh30BaTh  CPEJICTBA HH(POPMAIMOHHBIX W KOMMYHHUKAITMOHHBIX
TEXHOJIOTHUH B PEIICHUU KOTHUTHBHBIX, KOMMYHUKATUBHBIX M OPraHU3aIlMOHHBIX
3a1ad ¢ CcoOMIoJieHHeM TpeOOBaHWN AProHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHEHBI, PECypcocOepeKeHUs, TPaBOBBIX W  JTHYCCKUX HOPM, HOPM
nH(popMalMOHHON 0€30MMacCHOCTH;

co3daBaTh TEKCTHl (PU3MYECKOro colepKaHWSd B pa3IudIHBIX (Qopmarax ¢
y4€TOM Ha3zHAUYCHHUS MH(POpPMAITUU | IICJICBON ayJUTOPHH, BEIOUPAst ONTUMAIbHYIO
dbopMy IpeCTaBICHUS U BU3yaJTU3AIIHH.

KoMMmyHHKAaTHBHBIE YHUBEPCAIbHbIE Y4eOHbIe 1eiiCTBHUS:

OCYLIECTBJIATh OOIlIeHHe Ha ypokax (U3MKH W BO BHE-YPOUHOM
NEeSITeNbHOCTH;

pacmo3HaBaTh MPEANOCHUIKA  KOHQIMKTHBIX CHTyallMd MW  CMsT4aTh
KOH(DIIUKTHI;

pPa3BEPHYTO U JIOTUYHO M3JIaraTh CBOKO TOYKY 3PEHUSI C HCIOJIb30BAHUEM
SI3LIKOBBIX CPEJICTB,;

MOHUMATh W HMCIOJb30BaTh MPEUMYIIECTBA KOMAaHIHON M WHAMBHUIYaIbHOU
paboTHI;

BBIOMpPATh TEMATUKY M METOJbI COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOXKHOCTEH Ka)KJI0T0 YieHa KOJJIEKTUBA,

MPUHUMATh 1€  COBMECTHOM  JIESITEIBbHOCTH, OpPraHW30BBIBATH U
KOOPJIIUHUPOBATh JCUCTBHUSI MO €€ JOCTHXKECHHIO: COCTaBJISITh IUIAH JICMCTBUU,
pacnpenensTh poiad ¢ Y4ETOM MHEHHMM Y4YaCTHUKOB, OOCYXKIaTh pEe3YJbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJIAJa M KAXKIOr0 Yy4aCTHUKA KOMAaHIbl B
001 pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

MpeaJiaraTbh HOBBIE TMPOEKTHI, OIEHUBATh WJAEU C TMO3UIMU HOBHU3HBI,
OPUTHHAIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYILIECTBJIATh IO3UTUBHOE CTPATErMYECKOE TOBEJACHHE B PANIUYHBIX
CUTYaLUsIX, TPOSIBIISATh TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATHBHBIM.

PeryasiTuBHbIC YHUBEpPCAaJIbHbIE YUeOHBIC [1eiiCTBUA
Camoopranuzanus:
CaMOCTOSITEJIbHO OCYIIECTBIISITh MO3HABATENBHYIO JIEATEILHOCTh B 00JIACTH
GU3MKM W acCTPOHOMHH, BBISABISTH MPOOJIEMBI, CTaBUTh H (HOPMYIHPOBATH
COOCTBCHHBIC 3a]a4H;



CaMOCTOSITEJIbHO COCTAaBJIAATh IUIAH PELICHUS] PACUETHBIX M KAaYECTBEHHBIX
3aja4, IJIaH BBIOJIHEHUS MPAKTUUYECKON paboThl ¢ yUETOM MMEIOIIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEN U MIPEIIOYTECHHI;

JIaBaTh OLICHKY HOBBIM CUTYAaIlUsIM;

paciupsATh paMKHi Y4eOHOI0 MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTEHU;

JenaTh OCO3HAHHBIA BBIOOP, aprymMeHTHUpOBaTh €ro, OpaTh Ha ce0s
OTBETCTBEHHOCTH 3a PELICHUE;

OLICHMBATh IPUOOPETEHHBIN OIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSBJICHHUIO JSPYIUIUA B 00JacTU
(bY3UKH, TOCTOSIHHO MOBBIIIATh CBOM 00pa30BaTeNIbHBIA U KYJbTYPHBIN YPOBEHbD.

CaMOKOHTP0J1b, SMOIUOHAJILHBI MHTEJLJIEKT:

JlaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCHUTh KOPPEKTHUBBI B JI€SITEIbHOCTb,
OLICHUBATh COOTBETCTBUE PE3YJIBTATOB LIEIISIM;

BJaJeTh  HABbIKAMHU  [O3HABATENLHOM  pedieKcCMu  Kak  OCO3HAHUS
COBEPIIAEMBIX JIEUCTBUA M MBICIUTENBHBIX IPOLECCOB, WX pE3yJbTATOB H
OCHOBAHUII;

UCIIOJIb30BaTh MPUEMBI peIIEKCHH Ui OLIEHKUA CHUTYallH, BEIOOpA BEPHOTO
pelIeHNs;

YMETh OLICHUBAaTh PUCKH M CBOEBPEMEHHO NIPHHUMATh pPEIIEHUS IO HUX
CHUKEHUIO;

MPUHUMAaTh MOTHUBBI W apPryMEHTHl JAPYTUX TMpPU aHAJIU3€ PE3YIbTaTOB
NEATENbHOCTH;

MpPUHUMATh ce0sl, TOHUMAsi CBOM HEJIOCTATKH U JIOCTOMHCTBA,

MPUHUMAaTh MOTHUBBI W apPryMEHTHl JAPYTUX TMpU aHAIM3€ PE3YyJIbTaTOB
NEeSATENbHOCTH;

MpU3HABATh CBOE MPABO U MPABO JIPYTUX HA OLIUOKHU.

B mponecce AOCTMXKEHUS JIMYHOCTHBIX PE3YyJbTAaTOB OCBOECHMS IPOTrPAMMBI
mo ¢u3MKe I YPOBHA CpPEAHEro oO0Iero oOpa3oBaHUsl Yy OOYJArOIIHXCS
COBEPIIEHCTBYETCS AMOLUOHAIIbHBIN UHTEJUICKT, MPEATNIOJIAr IO
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHATBHOE
COCTOSIHUE, BUJIETh HAIIPABJIEHUS Pa3BUTUS COOCTBEHHON 3MOLIMOHAIBHOU C(EpHL,
OBITH YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUs, BKJIIOYAIOIIETO CAaMOKOHTPOJb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBaThCAd K
AMOITMOHAIILHBIM U3MEHEHUSIM U TIPOSIBIISITh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHBALMH, BKIIFOYAKOUIEH CTPEMIICHHE K JOCTUKEHHUIO LEIU U
ycrexy, ONTUMHU3M, WHHUIIMATUBHOCTh, YMEHHE JI€MCTBOBAaTh HMCXOAS M3 CBOMX
BO3MOKHOCTEH;



AMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh YMOIIMOHAIBHOE COCTOSIHUE
ApYTUX, Y4YUTBIBaTh €ro TMpU OCYUIECTBICHHWU OOIIEHUs, CIOCOOHOCTh K
COUYYBCTBHUIO U COIIEPEKUBAHUIO;

COLIMAJIbHBIX HAaBBIKOB, BKJIIOYAIOIIMX CIIOCOOHOCTH BBICTPAUBATh OTHOLLICHUS
C IPYTUMH JIFOJIbMH, 3a00TUTHCS, TPOSBIISATh UHTEPEC U pa3periaTh KOH(IUKTHI.

NPEAMETHBIE PE3YJIBTATBI

K xoniy obydenuss B 10 kiacce mpeameTHble pe3ysbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCT Y OO YyUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh HA MpPUMEpax poib U MecTo (GU3NKH B (OPMUPOBAHHUH
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPa, B PAa3BUTHUM COBPEMEHHOM TEXHHUKU M
TE€XHOJIOTMH, B PAKTUYECKON AEATEIBHOCTH JIIOJIEH;

YUUTBIBATh TPAHUIIBI TPUMEHEHUS W3yYEeHHBIX (U3MUECKUX MOJIETICH:
MaTepualibHas TOYKa, HHEpIHaIbHAs CUCTEMa OTCUYETa, a0COMIOTHO TBEPAOE TEIIO,
WJICAUTbHBIN Ia3, MOJACIH CTPOEHUS Ta30B, KUIAKOCTEH W TBEPABIX TEN, TOYCUHBIN
AIEKTPUUECKUH 3apsijl PU pelieHu: PU3NYECKUX 3a71a4;

pacno3HaBaTh (Pu3nuecKue SBICHUS (MPOIECChI) U OOBSICHATH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUU CTPOECHHS BEIECTBA U
AJEKTPOJAVMHAMUKHU:  PAaBHOMEPHOE M  PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBUKEHUE, CBOOOJHOE TMaJEHUE TeJ, ABUKEHUE 10 OKPYXKHOCTH, HWHEPIUS,
B3auMoJielcTBrEe Tel, nuddy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPABIX Tell, U3MEHEHUE 00bEMA TeJl MPU HarpeBaHUM (OXJIAXKIEHUH ), TEMJI0BOE
paBHOBECUE, UCHApEHHE, KOHJEHCAlUs, MIIABJICHUE, KPUCTALIM3ALMS, KUIICHUE,
BJIQ)KHOCTh BO3/1yXa, MOBBIIICHUE AABJICHUS T'a3a MPU €r0 HarpeBaHUU B 3aKPHITOM
COCyle, CBSI3b MEXAYy MapaMeTpaMu COCTOSHMS Tra3a B  HM3OIpOIECCax,
ANEKTPU3ALUS TEN, B3aUMOICUCTBUE 3aPAI0B;

ONKCHIBATh MEXAHWYECKOE ABUKEHUE, UCIHOJIb3Ys (U3MUECKUE BEITUYUHBI:
KOOpAWHATa, MyTh, IEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Tena, CuJa,
UMIYJIbC TEJNla, KUHETUYECKasi SHEPrus, MOTEHIUANbHAS YHEPrusi, MeXaHu4yecKas
paboTa, MexaHMuecKas MOIIHOCTh; MpPH ONUCAHWU TMPaBUIBHO TPAKTOBATh
(GUBUYECKUI CMBICT HCHOJB3YEMbIX BEJIMYMH, MX OOO3HAYEHUS M EAUHUIHI,
HaXOAUTh (POPMYIIbI, CBSI3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIUYUHY C JAPYTUMHU
BEIMYMHAMU;

OMUCHIBATh H3yYCHHBIC TEIUIOBbICE CBOMCTBA TEJI W TEIUIOBBIC SIBIICHUS,
UCTIONB3Yysd (PU3WYECKHE BETUYMHBL: JaBJICHHUE Ta3a, TeMIeparypa, CpemaHss
KUHETUYEeCKash PHEPrusi XaOTUYECKOIro JBIUKCHUS MOJICKYJI, CpeIHEKBaJApaTUIHAs
CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI JHEprusi, padbora rasa,
KO3 (UIIMEHT TOJIE3HOT0 JEHUCTBUS TEMJIOBOIO JBHUraress; NpU OMUCAaHUU
NpPaBUJIBLHO TPAKTOBAaTh (PU3MYECKUM CMBICI HCIOJIb3YEMbIX BEIUYUH, HUX



0003HAYEHUSI W E€IUHUIIBI, HaxXOAuUTh (OPMYNbI, CBS3BIBAIOLIUE JAaHHYIO
(bu3MUECKyI0 BEIMYUHY C IPYTUMU BETUYNHAM;

OMUCHIBATh U3YUYCHHBIC JICKTPUUYECKHUE CBOMCTBA BEIIECTBA U JICKTPUUECKUE
sBJICHUS (ITPOIIECCHI), UCTIONB3YS (PU3UUYECKUE BEIMYMHBL: AJIEKTPUUECKHUMN 3aps/,
ANEKTPUUECKOE M0JI€, HAMPSIXKEHHOCTh MOJIS, MOTEHIMAN, PA3HOCTh NMOTEHIUAJIOB;
Ipy ONHWCAHWM TIPABWILHO TPAKTOBATh (PU3WYECKUIM CMBICT HCIHOJIb3yEeMbIX
BEJIMYMH, MX OOO3HAYEHUS W EIUHUIIBI; YKa3bIBaTh (POPMYIIbI, CBA3BIBAIOIIIE
TaHHYI0 (PU3NYECKYIO BEIMYNHY C IPYTUMH BEJTMIUHAMU;

aHATM3UPOBATH (PU3UYECKUE TPOIECCHl U SBICHUS, WCIONb3ysd (PU3NUYECKHE
3aKOHBI M MPUHLMIBL 3aKOH BceMupHoro tsarotenus, |, |1 u Il 3akonst HeroToHa,
3aKOH COXPaHEHUsS MEXAaHUYECKOM »JHEpPruu, 3aKOH COXPAHEHHUsS HWMIYJIbCa,
MPUHITUIT CYMEPIIO3UIINA CHJI, TPUHITAIT PABHOMPABUS HWHEPIHAIBHBIX CHCTEM
0TCuY€Ta, MOJEKYISIPHO-KMHETHUECKYI0 TEOPHIO0 CTPOEHHUS BEIIECTBA, Ta30BbIE
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKOW SHEPruu TEIJIOBOTO JBHXKEHUSI MOJIEKYI C
a0COIOTHOM TeMIlepaTypoi, MepBbIil 3aKOH TEPMOJMHAMHUKHU, 3aKOH COXpPaHEHHUS
ANEKTPUUECKOro 3apsiaa, 3akoH KylloHa, MpU 3TOM pa3iInyaTh CIOBECHYIO
(GbOopMyJIMPOBKY 3aKOHA, €r0 MAaTEMAaTHUYECKOE BBIPAKEHUE U YCIOBUS (TpaHUIBI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIC TPUHIMWIBI JCHCTBUS MAIlIMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inyaTh YCIOBUS MX OE30MAaCHOTO MCIOJIB30BAHUS B
TTOBCEHEBHOM KU3HU;

BBHITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUI0 (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C UCIOJIb30BAHUEM MPSAMBIX U KOCBEHHBIX HW3MEPEHUM, MPU STOM
dbopMmynupoBaTh MOpoOJEMy/3alady W THUIMOTE3y Y4eOHOro JKCIEPUMEHTA,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
(bopMynHpOBaTH BHIBOABL

OCYIIECTBJIATH MPSMBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMpPATh ONTUMAILHBEIN CIOCOO M3MEPEHHS M WCIOJIh30BaTh W3BECTHBIC
METO/IbI OLIEHKHU MOTPEIIHOCTEN N3MEpPEHUN;

HCCIIEIOBATh  3aBUCUMOCTH  MEXKIYy  (PHU3WYECKUMH  BEIMYMHAMHU  C
UCIIOJIb30BAaHUEM TMPSAMBIX HM3MEPEHHM, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(buKCUpOBaTh PE3yJabTAaThl MOJIYYEHHOW 3aBUCUMOCTH (DU3WYECKUX BEIUYUH B
BU/JI€ TaOJIUIl U TPaUKOB, JIeJIaTh BHIBOJIBI IO pe3yIbTaTaM UCCIIEIOBAHMUS;

co0irofaTh mpaBuiia 0€30MaCHOTO TPy/a MPH MPOBEICHUM WCCIIEIOBAaHUN B
pamMKax y4eOHOro HSKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W MPOEKTHOU
JIESITENbHOCTA C HCIOJb30BAaHUEM H3MEPHUTENIbHBIX YCTPOMCTB U JTAOOPATOPHOTO
000Opy10BaHuUS;

pemiath pacy€THhIE 3aJladd C SIBHO 3aJaHHOM (U3MYECKONW MOJIETbIO,
UCTIOJNB3Ys (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a9H



BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXOUMBIE ISl €€ pelieHusi, MPOBOAUTh PAcu€Thbl U OLICHUBATH PEATHLHOCTD
MOJTY4E€HHOI 0 3HaueHUs (U3NIECKON BEIMUUHBI;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJECHUH C OMOPOW HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHe SBICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHWH  y4eOHBIX  3a7a4  COBPEMEHHBIE
uH(pOpMalMOHHBIC TEXHOJIOTUM JUISl TIOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALIUU
U TIpeNICTaBlIieHUs] Y9eOHON M HAayYHO-TIOMYJISIPHOW WH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KpUTUUECKH aHATU3UPOBATH MOJIydaeMyo HHGOPMAIIUIO;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3aPYOEKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TMPOIECCOB OKPYXKAIONIEr0O MHUpPa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUUECKHE 3HAHWS MO (PU3MKE B MOBCEIHEBHOW KU3HH
JUTsl obecnieueHus: 0€30MacHOCTU MPU OOpalIeHUH ¢ TpUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBaMU, JJII COXPAHEHUSI 3[I0POBbA U COOIIOJICHUSI HOPM 3KOJIOTMYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CPEJIE;

paboTaTh B TpyINIe C BBHIIOJHEHUEM Pa3IMYHBIX COIUAIBHBIX POJIEH,
IJIAHUPOBATh pabOTy TPYHIbl, PAMOHAIBHO PpPACHpPENeNaTh OO0S3aHHOCTH U
IJIAHUPOBATh NIESITENbHOCTh B HECTAHJIAPTHBIX CUTYalMsIX, aJ€KBATHO OLICHUBATH
BKJIAJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTprUBaeMOi MPOOIEMEI.

K koHmy ob0yuenuss B 11 kJjacce mpeamMeTHbIE pe3ysbTaThl Ha 0a30BOM
yYpOBHE JIOJHKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO0 yUAIOIIUXCS YMECHHUI:

JIEMOHCTPUPOBATh Ha MpUMEpax Pojb U MecTO (U3UKH B (POPMUPOBAHUU
COBPEMEHHOM HAay4YHOM KApTHHbI MUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B MPAKTHYECKOM AEATEIbHOCTU JIIOJIEH, LIEJIOCTHOCTh U €IUHCTBO
¢u3nyecKoil KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3yYEeHHBIX (U3HUECKUX MOJICTICH !
TOYEUHBIA AJEKTPUUYECKUN 3apsijl, JTyd CBETA, TOUEUHBIM UCTOYHUK CBETA, SAIEpHA
MOJICNTb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO SApa TP PEIICHUH (PU3NIECKUX
3a/ay;

pacno3HaBaTh (Pu3nUecKue SBICHUS (MPOIECChI) U OOBSICHATH MX HA OCHOBE
3aKOHOB DJICKTPOJMHAMUKHU M KBAHTOBOM (DU3UKH: DJIEKTPUUECKAs] MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHUTHOE JEHCTBHUS TOKA, B3aUMOJCHCTBHE
MarHuTOB, DJICKTPOMAarHUTHAasT WHAYKIMUS, JIEMCTBME MAarHUTHOTO TMOJS Ha
MPOBOJHUK C TOKOM U JIBIDKYIIMMCS 3apsijl, dJEKTPOMarHUTHBIE KoieOaHus U
BOJIHBI, MPSMOJIMHEMHOE pacHpOCTpaHEHHE CBETa, OTPaKEHUE, MpeTIOMIICHUE,
uHtepdepeHus, auPpakius U MOJIIpU3alMs  CBeTa, JUCIEpPCUsS  CBETa,
dotornexkrpuaeckuii 3pdekt (pororddekr), cBeTOBOE MaBlIeHUE, BOSHUKHOBEHUE



JMHEHYaToro CIEeKTpa aroMa BOJOpO/aa, €eCTeCTBEHHAs M HCKYCCTBEHHAas
PaTuOaKTUBHOCTB;

ONMCHIBATh W3YYCHHBIC CBOMCTBA BEIIECTBA (DJCKTPUYECKUE, MArHUTHBIC,
ONTUYECKHE,  DJIGKTPUYECKYI0O  TMPOBOJAMMOCTh  PA3IMYHBIX  Cpeda) W
AJICKTPOMArHUTHBIC SIBJICHUS (TIPOIIECCHI), HMCTIONB3YsA (DU3UYECKUE BEIMYWHBIL:
AIEKTPUUECKHUI 3apsjl, CHJIa TOKA, JJIEKTPUUYECKOE HAIMPSIKEHHE, IIEKTPUUECKOe
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIIKYINAA CHiia, padoTa TOKa,
WHIYKIIUS MarHUTHOTO TIONs, cwia Awmmepa, cwia JlopeHma, WHAYKTHBHOCTH
KaTYIIK{, DSHEPTUsl AJICKTPUUECKOT0 W MArHUTHOTO TMOJIeH, MEepPHOoJ W YacToTa
KoneOaHWi B KOJICOATEIIBHOM KOHTYpe, 3apsJ W CHJIa TOKa B TpoIlecce
TAQPMOHUYECKUX JJICKTPOMAarHUTHBIX KojeOaHuii, (OKYCHOE pacCTOSHHE W
ONTHYECKas CWJa JIMH3BI, TIPU OMHCAHWHU TPABUIHLHO TPAKTOBATH (U3MUECKHUI
CMBICI MCIIOJIb3YEMBIX BEJIWYWH, HMX O00O03HAYEHUS M E€IWHHUIIbI, YKa3bIBaTh
GbopMynBl, CBS3BIBAIOIIME JAaHHYIO (DU3UYECKYI0 BEIMYHHY C JPYyTUMH
BEJIMYNHAMM;

ONMCHIBaTh HW3y4YCHHBIC KBAaHTOBBIC SIBICHHUS ¥ TPOIECCH, HUCIOIB3YS
¢u3nUecKre BEIWYMHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETa, SHEPrus U UMMYJbC (POTOHA, IEPUOJ] MOTypacnaaa, YHEPTUs CBS3H
ATOMHBIX S7Iep, TPU OMHCAHWW TMPABUIBHO TPAKTOBATh (HU3UUCCKUA CMBICT
UCIIONIb3YEMBIX BEJIMYHMH, WX OO0O3HAYCHUS W CIWHHUIIBI, YyKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIONINE JAHHYIO (U3NYECKYI0 BEIMYHWHY C JPYTUMH BEITUYMHAMH,
BBIYUCIIATH 3HAaUCHUE (DU3NUSCKOM BEIIMUHHBI,

aHATM3UPOBATh (PU3UYECKUE TIPOILIECCHl U SBIICHUS, UCIONB3ySd (U3HUECKHE
3aKOHBI W MPUHIUIIEL: 3akoH OMa, 3aKOHBI TIOCJICIOBATEILHOTO U MMapaIeIbHOTO
COCAMHEHUSI NPOBOJHUKOB, 3akOoH Jlxkoyis—JleHla, 3aKkOH 3JIEKTPOMArHUTHOM
WHYKIIUH, 3aKOH MPSIMOJIMHEHHOTO PaclpOCTpaHEHUsI CBETa, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETAa, ypaBHEHUE DWHINTEeHHa 11t dorodddexra,
3aKOH COXPAaHCHUSI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJhCa, 3aKOH COXPaHCHUS
AJICKTPUYECKOr0 3apsija, 3aKOH COXPaHEHHMS MacCOBOIO 4HCa, MOCTynarsl bopa,
3aKOH PaJIMOaKTUBHOI'O PACIajia, MPU 3TOM Pa3IndaTh CIOBECHYIO (hOPMYIUPOBKY
3aKOHA, €ro MaTeMaTHUYeCKOe BBIpaXKEHHWE M YCJIOBHS (TpaHUIlbl, 00JacTH)
MIPUMEHUMOCTH;

OTIPECIIATh HAPABJICHUE BEKTOPA MHAYKIIUU MarHUTHOTO TTOJISI TTPOBOHUKA
C TOKOM, CHJIbI AMIiepa u cuibl JIopeHa;

CTPOUTh ¥ OIMCHIBATh HW300paKEHHE, CO3AaBAEMOE TUIOCKUM 3EpPKaJioM,
TOHKOMW JIMH30M;

BBITIOJTHATH JKCIIEPUMEHTHI 110 HCCIICIOBAHUI0 (DU3MYECKUX SBICHUH W
IIPOIIECCOB C MCIOJB30BAHMEM TPSIMBIX M KOCBEHHBIX H3MEPCHHH: TIPU ITOM
dbopMmynupoBaTh TpoOiemMy/3aady W THIOTE3y Y4YEOHOro OSKCIEPUMEHTA,



coOMpaTh YCTAaHOBKY W3 MPEMJIOKEHHOrO OOOpYIOBaHHUSA, IMPOBOAUTH ONBIT U
(opMyIupOBaTh BBIBOJIBI,

OCYILECTBJIATh MPSMbIE U KOCBEHHBIE MU3MEPEHUS (PU3NUECKUX BEIUYUH, IPH
TOM BBIOMpaTh ONTHUMAJBHBIM CIOCOO M3MEpPEHUsT M MCIOJIb30BATH H3BECTHBIC
METOBI OLIEHKH MOTPEIIHOCTEN U3MEPEHN;

UCCIIEZIOBATh 3aBHUCUMOCTH (PU3MYECKMX BEIMYHUH C MCIOJb30BaHUEM
OpSAMBIX HM3MEPEHUH: MPU 3ITOM KOHCTPYHPOBAaTh YCTaHOBKY, (DUKCHPOBAThH
pe3yNbTaThl MOTYYEHHOW 3aBUCUMOCTH (PU3MYECKUX BEJIMYUH B BUJIE TAOIHI] U
rpauKOB, IeJaTh BHIBOJBI IO pe3yJibTaTaM HCCIIeI0BaHUS;

coOJII0/1aTh MpaBmiia OE30MAaCHOr0 TPy/a MPHU MPOBEICHUU HCCICAOBAaHUN B
pamMKax ydeOHOTO DJKCIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON W IMPOCKTHOU
JESITENbHOCTA C HCIOJIb30BAaHUEM H3MEPHUTEIbHBIX YCTPOWCTB M JIAOOPATOPHOTO
000py10BaHMUS;

pemaTh pacy€THbIE 33JaYd C SIBHO 3aJlaHHOM (U3NYECKON MOJEINbIo,
UCMOIb3ys PU3NYECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a]1a4U
BBIOMpATh (PU3HUECKYI0 MOJENb, BBIACIATh (PU3UUYECKUE BEIUYUHBI U (POPMYIIHI,
HEOOXOMMbIE NIl €€ PEelIEeHUs, NPOBOAUTH PAacdy€Thl M OLIEHUBATh PEaTbHOCTH
HOJYYEHHOI'O 3HaYEHUs (PU3NYECKOMN BETUUHUHBI;

pelaTh KAYeCTBEHHBIE 3aJJa4M: BHICTPAUBATh JJOTMYECKH HEMPOTHUBOPEUUBYIO
LENOYKY PacCYXICHHI C ONOpOM Ha W3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
dbu3nYecKue sIBJICHUS,

UCHOJb30BaTh  MpPH  PEIIEHUM  y4yeOHbIX  3a7ad  COBPEMEHHbIE
MH(GOPMAIIMOHHBIE TEXHOJOTUU IS TIOUCKA, CTPYKTYPUPOBAHUSI, MHTEPIPETALIUU
U TIpe/ICTaBlIeHUsl Y4eOHOM M Hay4yHO-TIOMYJISIPHOM MH(POpPMALMHU, MMOTYYCHHON U3
Pa3NUYHBIX HICTOYHUKOB, KPUTHUECKH aHAJIU3UPOBAThH MOIYyIaeMyi0 HHPOPMAIIHIO;

OOBSICHATh MNPUHLMNBI JEHCTBUS MAallWH, HPUOOPOB M TEXHUYECKUX
YCTPOWCTB, pa3inyarh YCIOBHUS X O€30MaCHOTO MCIOJIb30BAHUS B MMOBCEIHEBHON
KHU3HU;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBACHEHHE MPOLECCOB OKPYXKAIOLWIErO0 MUPA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUI;

UCIOJIb30BaTh TEOPETUYECKHE 3HAHMS IO (PU3MKE B MOBCEIHEBHOM KU3HU
Ul obecniedeHus: 0€30MacHOCTH MpU 0OpalIeHUU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOWCTBAaMU, JUIsl COXPAHEHUs 3[0POBbSl U COOJIIOJEHUSI HOPM 3KOJIOIMUECKOI0
MOBEJICHUS B OKPYXKAIOIIEH CPENE;

paboTath B TIpyNNe C BBINOJIHEHUEM PA3JIMYHBIX COIMAIBHBIX POJIEH,
IUTAHUPOBATh pabOTy TpyMIbl, PAMOHATBHO PACHOPENENsATh OO0S3aHHOCTH U
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYMIbI B PELICHHE pacCMaTpruBaeMoil MpoOIeMbl.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HanmeHnoBaHnue pa3iesioB U TeM uudposbie
Ne n/m P Kourposbubie | IlpakTuyeckue (upp )
NMPOrPaMMBbI Bcero o0pa3oBaTesbHbIE
padoThI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/bl HAYYHOI'O IO3HAHUSA
bu6mmoreka [JOK
1.1 ) 2
VISHIA 1 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K
HHeMatiia > https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
2.2 7
Aumamtka https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbI COXpaHEHMsSI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7fA1bE72
HTtoro mo pazueny 18
Paznen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHUHE€TUY €CKOM 9 1 bubmuorexa [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
32 OCHOBEI TEPMOAHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIECTBA. 5 bubmmoreka LIOK

da30BbIE EPEXOJIBI

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

Uroro no pazneny 24
Paznea 4. QJIEKTPOJJUHAMUKA
bu6moreka [JOK
4.1 10
DIEKTPOCTATHKA https://m.edsoo.ru/7f41bf72
ITocTosAHHBIN dnekTpUdecKuil TOK. Toku B bubmmoreka [IOK
4.2 12
pasIM4YHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasaeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuecTBo 4acoB D/IeKTPOHHBIE IIpumenenne
Ne T Be K - Jara uupoBbIe obopynoBanus
eMa ypoka OHTPOJILHBIE AKTHYeCKHue
n/n P er P P u3ydeHnusi | 00pa3oBaTeJbHbIE «Toyka pocra»
padoThI padoThI
0 pecypchbl
dusnka — HayKa o O3HakomIIeHuE ¢
npupoze. Hayunsre bubmorexa IJOK 1 ppoBoii
1 y
METOBI NO3HAHUS https://m.edsoo.ru/ff0c32e2 naboparopueil
OKPYXAIOIIEro Mupa «Touka pocra»
Poins 1 MecTo pu3uku B
dbopMUpOBaHUHU
COBPEMEHHOM Hay4YHOM 1 bubmotexa [IOK
KapTUHBI MHPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON
NEeATEIbHOCTH JII0AEH
[lITaTus
71a00paTOPHBIH,
MeXaHu4yecKas
CKaMbsl, OpycoK
MexaHuueckoe ABUKEHUE. P }i
JIepeBSHHBIN,
OTHOCUTENBHOCTD .
bubmoreka [JOK 3JIEKTPOHHBIN
MEXaHHYECKOT O 1

newxenus. [lepemenienue,
CKOpPOCTb, YCKOpPEHHUE

https://m.edsoo.ru/ff0c3508

CEKyHJIOMEp ¢
JTATYNKAMU,
MarHuTOyIpaBJsieM
bI€ T€PKOHOBBIE
JTATINKA
CeKyHaO0Mepa



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508

PaBHOMEpHOE

bu6moreka [JOK

PO TIEOS https://m.edsoo.ru/ff0c3620
JABUKCHUC
PaBHOYyCKOpEHHOE
MPSAMOJIMH EHHOE bub6mroreka [IOK

P https://m.edsoo.ru/ff0c372e
JABHUKCHUC

CBoOonHOE najieHue.
Yckopenue cBOOOIHOTO

bubmioreka [IOK
https://m.edsoo.ru/ff0c39cc

MaJCHUS
Becnl
JNIEKTPOHHEIE,
HITaTUB
KpuBonuneiHoe 1abopaTOpHBI C

JIBMKeHHe. J|BrkeHne
MaTepUaIbHON TOUKHU 11O

bubmmoreka [JOK
https://m.edsoo.ru/ff0c3ada

Jiep’KaTeseM,
JTMHAMOMET]P, HUTh,

OKPY>KHOCTH JIEHTa MEepHasi,
auct 6ymard, rpys.
DNEeKTPOHHBIN
CEKyHJIOMEp

[IpuHumn

OTHOCHUTEIbHOCTH

INammnes. Maepunanbabie
cucremsl orcyeta. [IepBoiid
3akoH Hprotona

bubmioreka [IOK
https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna.
[Tpunuun cynepno3uuuu
cui. Bropou 3akon
Hrrorona g
MaTepUaAIbHOW TOYKH

bubmoreka [JOK
https://m.edsoo.ru/ff0c3be8



https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tperun 3akoH HproTOHa

bu6moreka [JOK

10 JUTSI MAaTePUATIbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO
11 Tarorenus. Cuia TSKECTH. bu6moreka [JOK
IlepBas kocMuueckas https://m.edsoo.ru/ff0c3d00
CKOpPOCTh
12 Cuna ynpyroctu. 3aKoH bubmuorexa [JOK
I'yka. Bec tena https://m.edsoo.ru/ff0c3el8
Cuiia TpeHus. IITaTHUB
Kosppuument tpenus. 71a00paTOPHBIN €
13 CI/IJ‘IE)(%:)OHpOTI/IBJ'I];;HI/I}I npu bubmorexa [JOK nep;szenI::M,
https://m.edsoo.ru/ff0c3f76 .
JBU)KEHUHU TENA B JUHEeKa
JKUJKOCTH MJIM rase
IToctynarensHoe u
BpallaTeJIbHOE IBUKEHUE
14 a0COJIIOTHO TBEPAOTO Tena. bubmotexa [JOK
MowmeHnT cuibl. [1iieuo https://m.edsoo.ru/ff0c41a6
CUJIBL. Y CIIOBHS
paBHOBECHUS TBEPAOrO TEIA
IIpyxuna
AKECTKOCThIO 20
Nmnynec maTepuaibHON H/Mm, Tpy3 Maccoii
TOYKH, CHCTCMBbI 100 T (2 IJ_IT.),
15 MaTepUAIBHBIX TOYEK. bubmuotexa LIOK LITATHE

Wmnynbsc cnitbl. 3aKOH
COXpaHEHUS UMITYJIbCA.
PeaxTuBHOE NBYKEHHE

https://m.edsoo.ru/ff0c43d6

71a00paTOPHBIN C
JiepKaTeseM,
JIMHENKa



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

16

PaGoTa 1 MOIIIHOCTB CHJIBI.
Kunernueckas sHeprus
MaTepUuaibHOW TOYKH.
Teopema 00 U3MeHEHUHN
KUHETUYECKOW YHEPTrUH

bu6moreka [JOK
https://m.edsoo.ru/ff0c4502

17

[ToTenmnmanpHas YSHEPTHUSL.
[TorennuanbHas SHEPrus
yrnpyro aedopMupoBaHHON
npyxunbl. [loTeHnmansHas
SHeprus Tenaa BOIM3u
MOBEPXHOCTH 3eMJIH

bu6moreka [JOK
https://m.edsoo.ru/ff0c461a

v apet
METAJTNYECKUE
(TFOMUHUEBBIN 1
CTaJIbHOM ), HUTD,
IUTACTUIINH,
IITaTUB
1abopaTOpHBI C
nepKaTenem,
JIMHENKa

18

[ToTeHunanbHbIE U
HEMOTEHHAIbHBIE CUJIBI.
CBs13b pabOTHI
HEMOTEHIHAIBHBIX CHII C
U3MCHEHUEM
MEXaHUYECKOU SHEPrUu
CHUCTEMBI TeJl. 3aKOH
COXpaHEHUs
MEXaHUYECKOHW SHEPrUu

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

19

JlabopaTopHas pabora
«HccnenoBanue cBsizu
pabOThI CHIIBI C
M3MEHEHUEM
MEXaHUYECKON IHEPTUU
Tella Ha TIpuMepe



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

pacTsHKEHHS] PE3UHOBOTO
KIyTay

20

KonrtponeHas pabota no
teMe «Kunematuka.
Jnnamuka. 3aKOHBI
COXpPaHEHUSI B MEXAHUKE»

bu6moreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUS
MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH.
bpoyHOBCKOE NBHKEHUE.

Huddysus

bubmioreka [IOK
https://m.edsoo.ru/ffOc4dc?

22

XapakTep ABUKEHUS U
B3aWMOJIEN CTBUSA YaCTHUILL
BellecTBa. Moaenu
CTPOCHHMS Ta30B,
KUAKOCTEN U TBEPABIX TEN

23

Macca MoJiekyI.
KommuectBo BemecTna.
ITocrosiHHas ABoraapo

24

TennoBoe paBHOBECHE.
Temneparypa u €€
n3mepenue. lllkana
temnepatyp Llenbcus

25

Nneanpupiii raz 8 MKT.

OCHOBHOE ypaBHEHUE
MKT

bu6moreka [JOK
https://m.edsoo.ru/ff0c4fde

JlaGopaTopHbIii
TEPMOMETP, JaTYUK
TEMIIEPATYPBI

26

AOGcomnroTHas TeMIeparypa
Kak Mepa CpefHen
KUHETUYECKOW HEPruu

bu6moreka [JOK
https://m.edsoo.ru/ff0c511le

JlaGopaTtopHbIit
TEPMOMETP, AATUUK
TeMIepaTypbl



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

JBOKEHUS MOJIEKYJI.
YpaBHuenue Menieneena-
Kunaneiipona

3akon JlansToHa. ['a30BBIC

27
3aKOHBI
[aTtunK gasneHus,
[AATYMK
Temneparypbl
JlaGoparopHas pabora paTypel,
WTaTUB, COCyA, ANs
«Hccnegoranue
AeMOHCTpaLum
28 3aBUCHMOCTH MEXITY
ra3oBbIX 3aKOHOB.
rapaMeTpaMH COCTOSIHUS .
JlInHenka, cocyp, c
pPa3peKEHHOr 0 Ta3ay» . K
Tennov BOAOW,
cocyA, C X0N04HOM
BOAOM
N3onponeccs B
29 HJICIbHOM Ta3e U UX bu6moreka [JOK
rpagudeckoe https://m.edsoo.ru/ff0c570e
MpEICTaBICHUE
JlaTuuK JaBlICHUS,
BnyTtpennss sHeprus TATIUK
TEPMOAUHAMUYECKOU TEMIIEPATYPHI,
CHCTEMBI U CIIOCOOBI €€’ IITaTUB, COCYJT IS
30 n3MeHenus. Kommdecrtso bubimmorexka IIOK JEMOHCTPaluU

TENJOTHI U padoTa.
BryTpenHss sHeprus
OJTHOATOMHOTI'O
U7EaIbHOrO ra3a

https://m.edsoo.ru/ff0c5952

ra30BbIX 3aKOHOB.
JIunelika, cocyn ¢
TEIJI0i BOAOM,
COCYJl C XOJIOJHOMN
BOJOU



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

bu6moreka [JOK

31 Bupmt Tettonepesa https://m.edsoo0.ru/ff0c5c36
VY aenpHasa TEMI0EMKOCTh
BemlecrBa. KommuectBo

32 TENJIOTHI PU bubmorexa IJOK

https://m.edso0.ru/ff0c5c36

TenJonepeaaye.
AnmabaTHBIN TTPOIIECC
IlepBblii 3aKOH

33 TEPMOAUHAMHUKH U €TO bubmioreka [IOK
IIPUMEHEHUE K https://m.edsoo.ru/ffOc5efc
M30Mpoleccam
Heobpatumocth

34 MIPOIIECCOB B TIPUPO/IE. bubmotexa [IOK
Bropoii 3akoH https://m.edso0.ru/ff0c6230
TEPMOJIMHAMHKHI

35 [TpuHuMn KecTBUS U bu6moreka [JOK
KII/I TenoBoi MalmHbI https://m.edsoo.ru/ff0c600a

36 [ukn Kapuo u ero KI1J]

37 OKOI0ru4ecKkue npodaeMbl
TENJI0HEPT €TUKU
O6o0maromui ypok

38 «MOJIeKyMpHaZI()bmnKa. bu6mmorexa [IOK

https://m.edsoo.ru/ff0c6938

OCHOBBI TEPMOIUHAMUKI»
Kontponpnas pabora no

39 TeMe «MoekysipHas bubmorexa [JOK
¢u3uka. OCHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI

40 [TapooGpa3oBanue u bubmorexa [IOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

KoHJieHcaus. Mcnapenue
U KHUIICHUC

https://m.edsoo.ru/ff0c63b6

AOcCoJIroOTHASA U
OTHOCHUTCIIbHAA BJIaXXHOCTH

bubmoteka IJOK

4 BOo3yxa. HachleHHsbIi https://m.edsoo.ru/ff0c64d8
nap
JlemoHCTpanus
«3menenune
TBEpnoe Teno. Bnyrpenneit
Kpucrammueckue u SHEPruu Teja Mnpu
aMop(HbI€e Tena. CHUU U yJlapem:
42 AHI/II:}(}))TPOHI/ISI CBOHUCTB butamorexa [IOK ;I;,T‘-II/IK o
https://m.edso0.ru/ff0c65f0
KpucTauioB. JKuukue TeMIIepaTyphbl, ABE
KkpucTajuibl. COBpeMEHHbBIE JIOCKH, JIB€
MaTepuaibl CBUHIIOBHIE
MJIACTUHKH,
MOJIOTOK
[lnaBnenue n
43 KpUCTAJIN3ALHS. bu6mmotexa [IOK
VY nenwpHas TemioTa https://m.edsoo.ru/ff0c6708
riaBnieHus. Cyomumanus
YpaBHEHUE TEIIOBOTO bubmotexa L{OK
44
OanaHca https://m.edso0.ru/ff0c6820
DeKTpu3anus Te.
45 DNEeKTPUUYECKUU 3P bubmotexa [IOK
JIBa BU1a DJIEKTPUIECKUX https://m.edsoo.ru/ff0c6bcc
3apsioB
46 IIpoBogHUKH, bu6mmotexa [{OK

JIADTIEKTPUKHU U

https://m.edsoo.ru/ff0c6bcc



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc

MOJYNPOBOAHUKH. 3aKOH
COXpaHEeHUs
ANEKTPUUYECKOr O 3apsia

B3anmonencTBue 3apsaaoB.

. bubmorexa [JOK
47 3axon KyHOHa'VTOqeqHHH https://m.edsof)l.ru/ﬁ0c6ce4
AIEKTPUY €CKUH 3apsijT
Hanpsxk€HHOCTD
AJIEKTPUY €CKOT'O TTOJISI.
48 [TpuHLMI CynIepnO3ULIUH butamorexa [IOK
. https://m.edsoo.ru/ff0c6df2
AIIEKTPUY €CKUX TTOJICH.
JInHun HanpsHKEHHOCTH
PaGoTa cun
49 AIEKTPOCTATUYECKOTO bubmotexa [IOK
nond. ITorennman. https://m.edsoo.ru/ff0c6f00
Pa3HocTh noTeHIMaI0B
[IpoBogHUKMN 1
JIUDJICKTPUKH B
50 AJIEKTPOCTATUYECKOM bubmorexa [OK
https://m.edsoo.ru/ff0c7018
nosie. JAuanekTpuaeckas
MIPOHUIIAEMOCTh
51 DJIEKTPOEMKOCTbD. bubmoreka [IOK
Kounnencarop https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTD
52 IIJIOCKOT'0 KOHJIEHCAaTOpA. bubmorexa [JOK
OHeprus 3apsuKEHHOT0 https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
JlabopartopHas pabora
53 "Usmepenue

3JIEKTPOEMKOCTH



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

KOHJIeHcaTopa"

[Tpunuun aecTBus u

MpUMEHEHNE
KOHJICHCAaTOPOB,
KOITUPOBAJIBHOTO
54 arrapara, CTpyHHOT0
MIpUHTEpA.
DJIeKTpOCTaTHYECKAs
3ammTa. 3a3eMIeHuE
IEKTPONprOOpOB
JaTtumnk ToKa,
AaTunK
DJIEKTPUYECKHI TOK, HanpsXeHus,
YCJIOBHSI €TO amnepmeTp
CYIIIECTBOBAHUSI. ABYXnpeaenbHbIi,
55 [TocrosauEN TOK. CHita BO/IbTMETP
Toka. Hanpsioxenue. ABYXNpeaesbHbll,
Comnpotusienne. 3aKOH pesuncTopsbl,
OmMa 1 yJacTka 1enu MCTOYHUK NUTaHWUA,
KOMMAEKT
NpPoBOAOB, K/t
[TocnenoBarensHOE,
napa’suiesibHOE,
CMEIIaHHOE COSAUHCHUE
bu6moreka [JOK
56 MIPOBOJTHUKOB.

JlabGopaTopHas pabora
«3ydyeHre cMelaHHoro
COCIMHEHHSI PE3UCTOPOBY

https://m.edsoo.ru/ff0c74f0



https://m.edsoo.ru/ff0c74f0

PaGorta u MOIIHOCTH

57 AIIEKTPUYECKOT O TOKA. butmmorexa TIOK
https://m.edsoo.ru/ff0c7838
3akoH J>xoyns-Jlenna
Jatuuk ToKa,
3axoH Oma i1 OJTHOU JATYUK
(3aMKHYTOI) HaNpPsSOKEHUS,
AIEKTPUY ECKOU TIETIH. aMIiepMeTp
KopoTkoe 3ambIkaHue. JBYXIIpEeIbHbIH,
58 JlabopaTopHas pabora buomiorexa [JOK BOJIbTMETP
https://m.edsoo.ru/ff0c7ae0 .
«3mepenune DJ1C JIBYXTIpE/1EIIbHBIM,
MCTOYHHKA TOKA U €T0 PE3UCTOPHI,
BHYTPEHHETO UCTOYHHK MUTAHUS,
COMPOTUBIICHUS KOMILIEKT
MIPOBOJIOB, KJIFOY
DJIEKTpOHHAA
MPOBOJIMMOCTH TBEPIBIX
59 METaJIoB. 3aBUCUMOCTh
COIPOTHUBJICHUS METAJJIOB
OT TeMIIepaTyphl.
CBepXnpoBOJIUMOCTh
DNEeKTPUYECKUHU TOK B
60 Bakyyme. CBorCTBa
AIIEKTPOHHBIX MyYKOB
ITomynpoBoIHUKH, HX
coOCTBEHHas U MPUMeECHast
61 npoBoauMocTh. CBOMCTBA bu6muotexa LIOK

p—n-nepexona.
[TonynpoBOIHUKOBBIE
npubopsI

https://m.edsoo.ru/ff0c84ae



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

DJIEKTPUYECKUH TOK B
pacTBOpax M pacriaBax

62 AJIEKTPOIUTOB. Bubmmoreia LIOK
DeKTpomITHIEcKas https://m.edsoo.ru/ff0c82ba
JIMCCOIUAIus. DJIEKTPOIIN3
JaTtauk ToKa,
JTATIYUK
HaIpsHKEeHUs,
DJIEKTPUYECKUH TOK B AMHCPMETD .
63 razax. CaMOCTOSATENbHBIN bubmoreka IIOK EEJ}II::;;Z?;HBHHH’
Y HECAMOCTOSATEILHBIA https://m.edsoo.ru/ff0c84ae .
pazpsana. Monuust. [1nazma AABYXHPEACIBHBIH,
pE3UCTOPBHI,
HUCTOYHUK MUTAHMUS,
KOMILICKT
MIPOBOJIOB, KITFOY
DneKTpudecKue mpudopsl
Y yCTPOWCTBA U UX
64 MPAKTUYECKOE bubmorexa IIOK
https://m.edsoo.ru/ff0c86fc
npumenenue. [Ipasuna
TEXHUKHU 0€301TaCHOCTH
65 O6o0maromui ypok bubmuoteka [JOK
«DNEKTPOJMHAMUKAY https://m.edsoo.ru/ff0c88be
KonTpomnbsHas pabora mmo
TeMe «DJIeKTPOCTaTUKA.
66 [TocTosiHHBII bubmorexa [JOK

3JEeKTpUYeCcKUil ToK. Toku
B Pa3JIMYHBIX CPENAX»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

Pe3epBHBI ypOK.

bu6moreka [JOK
o KOHTI,?OHBHM pabora no " 1 https://m.edsoo.ru/ff0c8c56
Teme "DIeKTpoIuHAMUKA
Pe3epBHEIN YPOK.
68 060615) aro }Ilzlpﬁ OK I10 1 Bubmmorexa LHOK
HHAOTIHMH yp https://m.edsoo.ru/ff0c8f6c
temaMm 10 kimacca
OBILEE KOJIMYECTBO 68

YACOB I10 ITPOT'PAMME



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

YYEBHO-METOJANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLNECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HUHTEPHET
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