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HHOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOr0 YpPOBHS Ha ypOBHE CpeaHEro o0Imero oOpa3oBaHMs
pazpaboTaHa Ha OCHOBE IMOJIO)KEHHH M TpeOOBaHUIl K pe3ylibTaTaM OCBOCHMS OCHOBHOI
oOpa3zoBaTenbHON mporpammbl, mnpexacraBieHHbix B DPOOII COO, a Takxke ¢ ydé€roMm
¢benepanbHOi paloueil mporpaMMbl BOCIUTAHHWA M KOHLENIMU IPENoAaBaHUsl y4yeOHOTo
npeamera «®dusuka» B oOpa3zoBaTenbHBIX —opraHm3anusax Poccuiickoir  ®expepanuu,
peanu3youX OCHOBHBIE 00pa30oBaTeIbHbIC IPOrPAMMBI.

Conepkanue mnporpammbl 1Mo (U3MKE HAMpaBlIeHO Ha (HOPMUPOBAHHE ECTECTBEHHO-
Hay4YHOH KapTUHBI MHupa oOydaromuxcs 10-11 knaccoB npu oOyueHuu ux ¢u3uke Ha 6a30BOM
YpOBHE Ha OCHOBE CUCTEMHO-JIESITEILHOCTHOTO oaxo/a. [Iporpamma o ¢pusuke COOTBETCTBYET
tpeboBanusim POOIT COO k maaHupyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METalpeAMETHBIM
pe3ynbrataM OOydYeHHs, a TaKKE YUYUTHIBAET HEOOXOJIMMOCTb peaiu3ali MEKIPEIMETHBIX
CBs3e (PU3MKM C €CTeCTBEHHO-HAy4YHbIMU Y4YeOHbIMHU mpeameramMu. B Hell ompenenstorcs
OCHOBHbIE IIEJIM U3y4eHUs (PU3MKM Ha YpOBHE CPEAHEro oouero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yabTaThl OCBOGHHS Kypca (HU3UKU: JIMYHOCTHBIE, METaIllpeIMETHbIC, IpeIMEeTHbIe (Ha
0a30BOM ypOBHE).

[Iporpamma 1o Gpu3HKe BKIIIOYACT:

e [UIAaHUpPYEMbIE Pe3yJbTaThl OCBOCHHUS Kypca (GU3UKU HAa 6a30BOM ypOBHE, B TOM YHUCIIE
MPEMETHBIC PE3YJIbTATHI IO TO/1aM O0YUYCHHS;

e cojepxaHue yuyeOHoro nmpeamera «Puzukay 1o rojgam o0yueHHs.

duznka kak HayKa 0 HanboJee o0IMX 3aKOHAX MPUPO/IBL, BHICTYIAs B Ka4eCTBE y4eOHOTrO
npeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIA BKJIQJ B CUCTEMY 3HAHHM 00 OKpYXarolleM MHpeE.
[konbHBIA Kypc (U3MKH — CHUCTEMOOOPA3yIOIIMN JJs1 €CTEeCTBEHHO-HAYYHbBIX Y4YeOHBIX
MIPEMETOB, MIOCKOJIBKY (PU3HUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIECCOB U SIBICHUH, N3y9aeMBbIX
XUMueH, Ouomnoruei, ¢uzndyeckoi reorpadueid u actpoHomuen. Vcnonp3oBaHue M aKTHBHOE
npuMeHeHne (U3WYeCKMX 3HAHWUN OIpeneNnseT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX
TEXHOJIOTUH B cdepe SHEPreTHKH, TPAHCIOpPTa, OCBOSHHS KOCMOCa, MOJYYCHHS HOBBIX
MaTepHaIoB C 3aJaHHBIMU CBOMCTBAaMH M Ipyrux. M3ydeHne Gpu3uku BHOCUT OCHOBHOH BKJIaJ B
(bopMupoBaHNE €CTECTBEHHO-HAYYHOW KapTUHBI MUpa 00yJarommxcs, B GopMUpOBaHHE yMEHHUH
PUMEHSATh HAyYHBIH METOJI TTO3HAHUS NPH BHIMOJIHEHUN UMHU YUEOHBIX UCCIIEIOBAHUM.

B ocHOBY kypca GU3MKH AJ1 YPOBHS CpEIHET0 OOIIEro 00pa3oBaHuUs MOJOXKEH PsiI UACH,
KOTOpBIE MO’KHO pacCMaTpUBATh KaK MPUHITUIIBI €r0 TOCTPOCHHUSI.

Hoes yenocmuocmu. B cOOTBETCTBUM € HEH KypcC SIBJISIETCS JJOTMUYECKH 3aBEPIIEHHBIM, OH
COJZIEpKUT MaTepuall U3 BceX pa3fenoB (pU3MKH, BKIIOYAET KaK BOIPOCH KJIACCUYECKOH, Tak U
COBPEMEHHOM (PU3HKH.

Hoes cenepanusayuu. B cooTBeTCTBUU € HEW MaTepHal Kypca GU3UKH 00BEIUHEH BOKPYT
¢busznueckux Tteopuil. Bemymum B Kypce sBiseTcss (QOpMHUpPOBAHUE MPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTe€puH, BEIIECTBE U MOJIE.



Hoes cymanumapuzayuu. EE peanuszanus mnpennojaracT HCIoJb30BaHHE T'YMaHUTAPHOTO
noTeHIMana GU3NIECKON HAYKH, OCMBICIICHUE CBSI3M Pa3BUTHS (DM3HUKH C Pa3BUTHEM OOIIECTBa,
a TaKKe ¢ MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMU M 3KOJIOTUYECKUMHU NPOOIEMaMH.

Hoes npuknaonoii nanpasnennocmu. Kypce Gu3nkn npeamnonaraetT 3HaKOMCTBO € IIMPOKUM
KPYIOM TEXHUYECKUX U TEXHOJIOTHUECKUX MPUIIOKEHUN N3YUSHHBIX TEOPUN U 3aKOHOB.

Hoes skonozuzayuu peanusyercss NOCPEICTBOM BBEIEHUS JIIEMEHTOB COJEP:KaHMS,
MOCBALIEHHBIX JKOJIOTHYECKHM NpoOjIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3BUTHEM
TEXHHUKHU U TEXHOJIOTUH, a Tak)Ke 00CYKIeHHs MPoOIeM palliOHAIBLHOTO MPUPOAOII0Ib30BAHUS U
9KOJIOTUYECKOHN O€30MaCHOCTH.

CrepKHEBBIMU 3JIEMEHTAMU Kypca (UM3UKH Ha ypOBHE CpelHero oOIero o0pa3oBaHUS
SABIISIIOTCSL (pU3UUecKue Teopuu ((POpMHPOBAHME TPEACTABICHUH O CTPYKTYype MOCTPOCHUS
¢dusndeckoil TeopuH, poiau (YyHIAMEHTAIBHBIX 3aKOHOB W IPHHIMUIIOB B COBPEMEHHBIX
MNPpEACTABICHUAX O MNPUPOAEC, I'paHUIAX MPHUMCHUMOCTH TeOpI/Iﬁ, IJIs1 OIMUCaHUsA €CTECTBCHHO-
HAYYHBIX SBJICHUN U MTPOIECCOB).

CuCTeMHO-eSITeTbHOCTHBIN TOX0/ B Kypce (QU3UKH PEaTU3yeTcs MPEKIE BCETO 3a CUET
OpraHM3allH SKCIEPUMEHTAIBHON JeaTeNbHOCTH oOydaronuxcs. s 6a30Boro ypoBHs Kypca
GU3UKH — 3TO HCIOJIB30BAaHHE CHUCTEMBl (POHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIIEPUMEHTOB M
71a00paTOpHBIX pPaboOT, KOTOpbIE B Iporpamme Mo (u3nke OObEIUHEHbI B OOIMIMHA CIIHCOK
YUEHHUYECKUX MPAKTUUECKUX paboT. BbiieneHne B ykazaHHOM MEpedyHe JIaOOpaTOpHBIX PadoT,
MPOBOJUMBIX JIJIsl KOHTPOJSI M OLEHKH, OCYIIECTBISETCS YYaCTHHKAaMH O0pa3oBaTeIbHOTO
npoliecca UCXOs U3 0COOEHHOCTEH TIAHUPOBAHUS M OCHAIICHUs Kabuneta ¢pusuku. [Ipu sTom
oOecrieynBaeTcsl OBIIQJICHUE OOYYAIOMIMMHUCS YMEHUSIMH TIPOBOAHWTH KOCBEHHBIC H3MEpPEHUS,
WCCIICIOBAaHMST 3aBUCHUMOCTEH (M3MUECKUX BEIMYMH M TIOCTAaHOBKY OIIBITOB IO IIPOBEPKE
NPeI0KEHHBIX TUIIOTE3.

Bonpimoe BHUMaHWE yACTSETCS PEIICHUIO PAacu€THBIX M Ka4eCTBEHHBIX 3amad. [Ipu aTom
ISl pacu€THBIX 3a/1a4 TPUOPUTETOM SIBIISIFOTCS 33]1a4 C SIBHO 33J]aHHOHM (DU3UYECKOI MOJIEIBIO,
MO3BOJISIOIINE TPUMEHSITh HM3YYCHHBIC 3aKOHBI M 3aKOHOMEPHOCTH KaK W3 OJHOTO pasfelna
Kypca, TaK U UHTETPUPYS 3HAHHS U3 Pa3HbIX pasnenoB. /[ kauecTBEHHBIX 3a7a4 MPUOPUTETOM
SBIISIIOTCSL  3aJaHuss Ha OOBSICHEHWE MPOTCKaHHWs (U3NYECKUX SBJICHUA M TIPOIIECCOB B
OKpYKaroIIel JKU3HH, TpeOyromue BbhIOOpa (DU3MYECKONW MOAENH JUIsi CUTYallud MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TpeboBanmsiMu POOII COO k MarepHaIbHO-TEXHHUYECKOMY
obecrieyeHn0 yyeOHOro mporecca 0a3oBBIH ypoBeHb Kypca (PM3MKM Ha YpOBHE CpPEIHETO
obmiero o0pazoBaHMs JODKEH M3Y4aThbCsl B YCIOBHUSX MPEAMETHOrO KaOWHeTa (PH3WKH WM B
YCIIOBHSIX MHTETPHUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYyYHOTO IHKiIa. B kabuHere
¢bu3uKu JOMKHO OBITh HeoOxoammoe sabopaTopHOe O00OpPYIOBaHHWE IS BBITTOJIHCHHS
YKa3aHHBIX B MPOTpaMMe N0 (QU3NKE YICHHIECKHX MPAKTHUECKUX PadOT M JIEMOHCTPAIIHOHHOE
o0opyI0BaHueE.

JemoHCcTpanmoHHoe oOopyaoBaHue (GopMUpPYeTCsl B COOTBETCTBHU C MPHUHIIUIIOM
MUHUMAaJIbHON JOCTaTOUYHOCTH M OOECHEeYMBaeT MOCTAHOBKY MEPEUYUCIEHHBIX B Iporpamme Mo
(bu3MKe KIIOYEBBIX JIEMOHCTpAIMil IJs MCCIEIOBAHUS M3Y4YaeMbIX SBICHUA U MPOLECCOB,
AMOUPUYECKUX U (PYHIAMEHTATBHBIX 3aKOHOB, UX TEXHHUUYECKUX MPUMEHEHHH.



JlaGopaTopHoe 00OpyJOBaHUE JJIS YUYCHHMUYECKUX IMPAKTHYECKHX padoT (opmupyercs B
BUJIE TEMaTHYECKUX KOMIUIEKTOB M oOecreuyrBaeTcss B pacdy€re OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. Temarndyeckue KOMIUIEKTHI JaOOpaTOPHOTO OOOPYZOBAaHUS JIOJDKHBI OBITH
MOCTPOEHBI Ha KOMIUIEKCHOM HCIIOJIb30BAHMM AHAJIOTOBBIX M LU(POBBIX MPUOOPOB, a TaKxKe
KOMITHIOTEPHBIX U3MEPUTETHHBIX CUCTEM B BHE MU(PPOBBIX JIAOOPATOPHIA.

OCHOBHBIMU 1EJISIMU U3y4€HHUS (PU3UKHU B 00I11eM 00pa30BaHUM SIBIISIFOTCS:

dbopMHpOBaHHE HHTEpeca M CTpeMIICHHs] OOYyYarolMXCsl K HAYYHOMY H3yUYCHHIO
MIPUPOJIBI, PA3BUTHE UX WHTEIICKTYyaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH;

pa3BUTHE TMPEICTABICHUH O HAyYHOM METOJC TO3HAaHUS U (OPMHpPOBAHUE
HCCJIeIOBATEIILCKOTO OTHOIICHUS K OKPYIKAIOIITUM SIBJICHUSIM;

(dbopMHpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3ysibTaTa U3yueHHs] OCHOB CTPOCHHSI
MaTepuu U PyHIaMEHTAIBHBIX 3aKOHOB (PU3UKH,

(dbopMHpoBaHUE YMEHHI OOBSICHSTD SBJICHUS C HCIIOJIb30BaHHEM (DU3NUCCKUX 3HAHUN U
HAYYHBIX JIOKA3aTEIbCTB;

(dbopMHpOBaHUE TIPEACTABICHUN O POk (DU3UKH JJIsi PA3BUTHUS APYTUX €CTECTBEHHBIX
HAYK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHne STUX Ieliell o0ecrednBaeTcs pEelIeHHeM CIeAYIONIMX 3alad B IPOIEecce
M3y4deHus Kypca (GU3UKHA Ha yPOBHE CPEHETO 00IIEero 00pa3oBaHus:

MpUOOpeTEeHUEe CUCTEMBbI 3HAHUN 00 OO0mMX (PU3MUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIOYAsI MEXaHUKY, MOJICKYIISIPHYIO (DU3HKY, SJEKTPOAMHAMUKY, KBAHTOBYO
(GU3HKY U DIIEMEHTHI aCTPOPUBUKH;

dbopMupoBaHUEe YMEHUW MPUMEHSATH TEOPETUUYECKHUE 3HAHUA M1 OOBSICHEHHS
bu3nyecKUX SBICHUNM B TPUPOAE M AN TMPHUHITHS TMPAKTUYECKUX PEIICHUH B
IMOBCEAHEBHOM XKU3HU,

OCBOGHHUE CIIOCOOOB pEIICHUS pAa3IUYHBIX 3a/7ad C SBHO 3aJlaHHOW (hHU3HUecKOit
MOJIETIBIO, 334, MOAPa3yMEBAIOIINX CAMOCTOSITEILHOE CO3/aHue (HU3HUECKON
MOJIENIH, aJIEKBATHOW YCJIOBUSAM 33]1a4U;

MOHUMaHUe (PU3UYECKMX OCHOB M MPUHIMUIIOB ACHCTBHUS TEXHUYECKHX YCTPOMCTB U
TEXHOJOTHYECKUX MPOLECCOB, UX BIMSIHUA Ha OKPYKAOLIYIO CPENY;

OBIIAJICHHE METOJIaMU CaMOCTOSATEIHHOIO IUIAHUPOBAHUS U MPOBEACHUS (HU3UUECKUX
OKCIIEPUMEHTOB, aHAlW3a W  WHTEpHIpeTanuu  HWHDOpMAIMH,  ONpecIICHUs
JOCTOBEPHOCTH MOJyYEHHOIO Pe3yibTaTa;

CO3/IaHHE YCIIOBHUI NI Pa3BUTHUSI YMEHUN IMPOEKTHO-UCCIIEIOBATEIBCKOMW, TBOPUYECKOM
NEeSATEIbHOCTH.

Ha wusyuenue ¢usuku (6a30BBII ypOBEHh) Ha ypOBHE CpPEAHETO OOIIero oOpa3oBaHMS
orBoautcs 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B Heneno), B 11 kmacce — 68 vacoB (2
yaca B HEJICIIO).

[Ipennaraemslii B mporpamme no (Gu3Hke nepedeHb 1adopaTOPHBIX U MPAKTUYECKUX paboT
SBIIETCS PEKOMEH/IOBAaHHBIM, YUMTEIh JeJIaeT BHIOOP MpOBEICHHs J1a0OpaTOPHBIX paboT u
OTIBITOB C YYETOM UHIUBUAYATHHBIX OCOOCHHOCTEH 00yJarOIInuXCsl.



COJAEPKAHUE OBYYEHUA

10 KJIACC

Pasznen 1. dusuka u MeTOABI HAYYHOI'0 IIO3HAHUS

®usnka — Hayka o npupoge. Hayunble MeTOAbl NO3HAHUS OKpY’KaloLIEro Mupa. Posb 3KciepuMeHTa U TEOPUHM B MPOLECCE MO3HAHUS
IPUPOJIbI. DKCIEPUMEHT B (PU3HKE.

MOI[GJ'II/IpOBaHI/Ie (bI/ISI/I‘-ICCKI/IX SIBIICHUM U mponcccoB. HaquLIe runote3pl. Puznueckue 3aKOHBI U TCOpUH. FpaHI/ILUJI MNPUMCHHUMOCTHU
q)HSI/I‘{CCKI/IX 3aKOHOB. HpI/IHHI/IH COOTBCTCTBHA.

Pounb 1 MecTo dpusuku B JOpMUPOBAHUU COBPEMEHHOW HAYYHOU KApTUHBI MUPA, B TPAKTUUECKON AESITETbHOCTH JIIOICH.
Llemoncmpayuu

AHazorosble ¥ IU(PPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMITbIOTEPHBIE JATUHUKH.

Pa3zgen 2. MexaHuKa
Tema 1. Kunemamuka
Mexanudeckoe aBmwkeHne. OTHOCUTEILHOCTh MEXaHUYEeCKOTo ABMkKeHusA. Cuctema orcuéra. Tpaekropusi.

[lepemerienue, cKOpocTh (CpeaHssi CKOPOCTb, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepuaibHONW TOYKU, UX MPOEKIMH HA OCH CHUCTEMbI
KoopauHat. CJI0KeHUE NEPEMEILICHUI U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MpSMOJIMHEHHOE IBMkKeHHe. ['paduku 3aBUCHUMOCTH KOOPAMHAT, CKOPOCTH, YCKOPEHMsS, MyTH U
MepeMENICHUsT MaTePUAIIBHONW TOYKH OT BPEMEHH.



CBoOoiHOE TTajieHue. Y CKOpeHrne CBOOOTHOTO TIa/ICHUS.

KpuBonuneiiHoe nBuxeHue. [BIKeHHE MaTepHaIbHOM TOYKU 10 OKPYKHOCTH C IOCTOSIHHOW 1O MOJYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTh,
JIuHeHas ckopocTk. [lepuon n yacrtora obpamienus. LleHTpocTpeMuTenbHOE YCKOPEHHUE.

TexHuueckue ycTpoicTBa U MPaKTUYECKOE PUMEHEHHUE: CIIUOMETP, JBUKEHNE CHAPSAIOB, LIETIHbIE U PEMEHHBIE ITepeIadH.
Llemoncmpayuu

Mogenb cucTemMbl OTCUETA, WILTIOCTPALIUS KHHEMATHYECKUX XapaKTEPUCTUK JIBUKEHHUS.

[IpeoOpa3zoBanue NBIKEHHUM C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyXE U B pa3peKEHHOM MIPOCTPAHCTBE.

Habmoenue nBmkeHus Tena, OpoieHHOro Mo YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus CBOOOHOTO MaICHHUS.

Hanpasnenue ckopocTH npu IBUAKEHUH MO OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamophule pabomol

N3ydyeHne HepaBHOMEPHOTO JBHKEHUS € LIEJIBKO ONPEAECICHUS MTHOBEHHOM CKOPOCTH.

HccnenoBaHue COOTHOIICHUS MEXAY IyTAMH, NPONAEHHBIMH TEJIOM 3a IIOCJIEIOBATENbHbIE pPaBHbIC INPOMEXKYTKH BpPEMEHH IpH
PaBHOYCKOPEHHOM JIBUJKEHUU C Ha4aJIbHOM CKOPOCTHIO, PaBHOW HYIIIO.

M3y4eHne NBMKCHHS IapHUKa B BA3KOW KHIKOCTH.
W3ydeHne qBMOKCHHS Teja, OPOIIEHHOTO TrOPU30HTAIBHO.
Tema 2. /lunamuxa

ITpunnun otHocuTenbHOCTH ['anunes. [lepssiii 3akoH HeroToHa. MIHepmanbHble CHCTEMBI OTCUETA.



Macca tena. Cuna. [lpunnun cynepriosunuu cui. Bropoit 3akon HproToHa 11 matepuanbHOM TO4ku. Tperuit 3akoH HproToHa miis
MaTCpHAJIbHBIX TOYCK.

3akoH BceMupHoOro tsaroreHus. Cuna tsxectu. [lepBas kocMuueckas CKOpOCTb.
Cuna ynpyrocrtu. 3akoH ['yka. Bec tena.

TpeHHe. Bungsr TPCHUA (HOKOH, CKOJIB)XXCHUA, Ka‘ICHI/IH). Cuita TPCHUA. CyXOC TPECHUC. Cuia TPCHUS CKOJIBXKCHHUA U CUJIa TPECHHUA ITOKOS.
KOS(b(i)I/II_[I/ICHT TPCHUA. Cuma COIIPOTUBJICHHUA IIPpU ABWKCHUU TCJIA B JKUIKOCTU HUJIH I'a3€.

[TocTymarenbHOE M BpaliaTelIbHOE ABHKEHUE a0COTIOTHO TBEPIOTO Tea.

MoMEeHT CHIJIbl OTHOCUTENBLHO OCH BpaieHus. [1nedo cumbl. Y ciaoBus paBHOBECHS TBEPAOTO Tea.
TexHu4eckue yCTpoiCcTBa U MPaKTUYECKOE TPUMEHEHNE: TTOAIIUITHUKY, IBUKEHUE UCKYCCTBEHHBIX CITYTHHUKOB.
Llemoncmpayuu

SIBnenue nuepuuu.

CpaBHEHHE MacC B3aMMOJICCTBYIOIIUX TEI.

Bropoii 3akoH HeroTOHa.

N3mepenue cuil.

Cl10’)KeHHe CHII.

3aBUCHMOCTD CHJIBI YIIPYTOCTH OT JepOpMaIinu.

HeBecomocts. Bec Tena npu yCKOPEHHOM MOIBEME U aJCHUU.

CpaBHEHHE CHII TPEHUS TTOKOSI, KAYEHUS U CKOJIBKECHUSI.

VYcnoBust paBHOBecHs TBEPOTO Tesia. Buabl paBHOBECHS.



Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

W3ydenue aBukeHHst OpycKa Mo HaKIIOHHOW TIOCKOCTH.

HccnenoBanue 3aBUCUMOCTHU CHIT YIIPYTOCTH, BO3HUKAIOIINUX B MPYKUHE U PE3HHOBOM 00pasiie, OT ux Jaedopmaliuu.
HccnenoBanue ycioBuil paBHOBECHs TBEPIOTO TeJla, UMEIOIIET0 OCh BPAIICHHUS.

Tema 3. 3akoHnvl coxpanenusn ¢ MexanHuke

Hmnynbc MaTepuanbHON TOUKH (Tesa), CUCTEMBl MaTEpUaIbHBIX TOYEK. VIMIyJIbC CUIIBI U U3MEHEHHE MMITYJIbCA TeNa. 3aKOH COXpPaHEHUS
HMITyJIbCa. PeakTHBHOE IBHJKEHHE.

Pabora cuiibl. MOIIIHOCTE CUJIBI.
Kunerndeckasi sHeprus MaTepuanbHON TOUkH. Teopema 00 H3MEHEHUHN KUHETHYECKOM SHEePTUH.

[TorenunanbHast sHeprusi. [loTeHumanpHas sSHeprus ynpyro aeQopMupoBaHHOM mpyxuHbL. [loTeHIManpHas SHeprus Tena BOIU3U
MOBEPXHOCTU 3€MIIU.

HOTGHHI/I&J’IBHLIG N HCIIOTCHIMWAJIbHBIC CHUJIBI. CBs3b pa6OTI)I HCIMOTCHIIUAJIBHBIX CHUJI C U3BMCHCHUEM MEXaHUIEeCKOM OHEPTUU CUCTEMBI TCII.
3aKoH COXPAaHCHUA MEXaHHYECKOU OHEPIUn.

Yrpyrue u Heynpyrue CTOJTKHOBEHHS.

TexHn4ecKue yCTpoiCTBa U MPAKTUIECKOE IPUMEHEHHUE: BOAOMET, KOTIEP, IPYKUHHBIN MUCTOJIET, IBIKCHUE PAKET.
Llemoncmpayuu

3aKOH COXpaHEHUsl UMITyJIbCa.

PeakTuBHOE IBIKEHUE.

[Tepexo MOTEHIMAIBHOW SHEPTUH B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuu sxcnepumenm, nabopamopmsvie pabomul



W3ydenne aOCOTIOTHO HEYTPYTOTO yaapa ¢ IOMOIIBIO IBYX OJMHAKOBBIX HUTSHBIX MasTHUKOB.

HccnegoBaHue CBA3U pa6OTBI CHJIBI C U3BMEHEHHEM MEXaHUYECKOM OHEPIHUU TCJIa HA TPUMEPEC PACTAKCHUA PEC3UHOBOI'O KT'yTa.

Paspnen 3. Moaekyasipaast Gusuka ¥ TepMOANHAMHKA
Tema 1. Ocnogbl MoneKynapHo-KUHemu4ecKoii meopuu

OcCHOBHBIE TTOJIOKEHUS MOJICKYJISIPHO-KMHETUIECKOW TEOPUU U MX OMBITHOE 000oCcHOBaHUE. bpoyHoBckoe nBmwkenue. Juddysus. Xapakrep
JIBIDKCHUS W B3aUMOJCHCTBHUS YaCTHI] BEIIeCTBA. MoJIeu CTPOEHHUsS Ta30B, KUAKOCTEH W TBEPIBIX Ted M OOBSICHEHHWE CBOMCTB BEIECTBA Ha
OCHOBe 3THUX Mojeneld. Macca u pazmepsl Mosiekyst. KonudectBo BemectBa. [loctosinnas ABoraapo.

Tennosoe paBHOBecue. Temmepartypa u e€ usmepenue. lllkana remneparyp Llenscnus.

Mogenp uneanbHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKONH TEOPHM HIEealbHOTO ra3a. AOGCONIOTHAs TeMIepaTrypa Kak
Mepa CpeaHEHd KHHETHYECKOW HJHEpPruu TEIUIOBOro MBWkeHus vactul rasa. lllkana temmeparyp KenbBunHa. ['a30Bbie 3aKOHBI. YpaBHEHHE
MenneneeBa—Knaneiipona. 3akon JlambToHa. M3ompoueccsl B HWAEANbHOM Tra3e C IOCTOSHHBIM KOJMYECTBOM BemlecTBa. | padudeckoe
IIpeJICTaBICHUE N30IPOLIECCOB: U30TEPMa, H30X0pa, n300apa.

TexHUYeCKUE YCTPONUCTBA U MPAKTUIECKOE TPUMEHEHHE: TEPMOMETP, OapoOMeTp.

Jlemoncmpayuu

OnbIThI, TOKA3bIBAIOLINE TUCKPETHOE CTPOCHHE BEIEeCTBa, PoTOrpaduu MOJIEKYyJl OPraHMYECKUX COSAMHEHUN.
OnbiTel 10 AU PY3UH KUIKOCTEH U Ta30B.

Mopenb O6pOyHOBCKOTO JIBUXKEHUS.

Mopens onbita lTepHa.

OnBbIThI, TOKA3bIBAIOIINE CYIIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMOICHCTBHUS.

MOI[CJ'IB, HWILTIOCTpUpYOas Npupoay AAaBJICHUSA I'a3a HAa CTCHKH COCYy/Jia.



OMBITHI, WJUTFOCTPUPYIOIINE YPaBHEHUE COCTOSIHUS UJI€aTTFHOTO Ta3a, H30TPOLIECCHI.

Yuyenuueckuii sxcnepumenm, 1abopamophule pabomol

Omnpenenenrie Macchl BO3lyXa B KJIACCHON KOMHATE HAa OCHOBE M3MEPEeHMI 00bEMa KOMHATEHI, TABJICHHS U TEMIIEPATypPhI BO3/1yXa B HEH.
HccnenoBaHue 3aBUCUMOCTH MEX]Ty ITapaMeTpaMu COCTOSTHUS pa3peKeHHOTo Tasa.

Tema 2. Ocnogvl mepmoounamurku

TepMOIII/IHaMI/I‘-IGCKaSI cucrema. BHYTpeHHHSI OHEPIUia TepMOHHHaMquCKOﬁ CHCTEMBI U CIOCOOBI €€ m3MeHeHHusl. KonM4ecTBO TEIIOTH U
pa60Ta. BHYT'pCHHHH OHEPIrUs OAHOATOMHOI'O MJACAJIBHOI'O rasa. BI/II[LI TCIIONCpCaAavYn: TCIIOIIPOBOAHOCTb, KOHBCKIIUA, U3JTYyUCHHUC. Y,)ICJ'II)HaH
TEIIOEMKOCTh BEIIECTRA. KonndecTBO TEIIIOTHI Ipu Teruionepeaayc.

[Tonsitue 00 agmabaTHOM Tiporiecce. IlepBrlii 3akOH TepMoaWHAMUKU. [IprMeHeHHe MepBOro 3aKOHA TEPMOIAMHAMHKH K HM30IPOIIECCaM.
['paduueckas uaTEpIIpEeTaIs paboTHI rasa.

Bropoii 3akon TepmoanHamMuku. HeoOpaTuMOCTh IPO1IeCCOB B MMPUPO/IE.

Tennoble MamuHbl. [IpuHIKIEL AeificTBUA TeruloBbIX MauH. [IpeoOpa3zoBaHus sHEpruu B TEIUIOBBIX MamnHax. Koaddunuent noneznoro
neiictBus TersioBoi MammHel. Lukn Kapao u ero ko3¢ Guiment noiae3Horo AeicTBrst. IKOIOTHYECKHE TIPOOIeMbl TEIUIOOHEPTeTHKH.

TexHUYeCcKre yCTPONCTBA U TPAKTUYECKOE TPUMEHEHHUE: IBUTATEIh BHYTPEHHETO CTOPaHMS, OBITOBOM XOJIOAMIBHUK, KOHIUITHOHED.
Jlemoncmpayuu

V3MeHeHe BHYTPCHHEW JHEPIHHM TeJa TPH COBEPIICHHH pPAOOTHI: BBUICT NMPOOKHM W3 OYTBUIKK IOJA ACHCTBHEM C)KATOTO BO3JyXa,
HarpeBaHue ¢upa B JIATYHHOU TpyOKe MyTEM TpeHHsI (BHICOEMOHCTPALIHS).

W3MmeHeHne BHYTpEHHEHN dHepruu (TeMIepaTypsl) Tea Ipu Terionepeaaye.
OnbIT N0 auadaTHOMY PaCHIMPEHUIO BO3yXa (OMBIT C BO3YIIHBIM OTHUBOM).
Mopenu napoBoi TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPAHUSs, PEAaKTUBHOTO JIBUTATES.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3mepenne yaenbHOU TEeI0EMKOCTH.
Tema 3. Azpecamnvie cocmoanus éewjecmea. Pasoevle nepexoovl

Hapoo6pa3OBaHHe 1 KOHICHCAIus. I/IcnapeHHe U KuieHue. AOCOIIOTHAsS W OTHOCHUTEIBbHAs BIIA)KHOCTH BO3yXa. HacpimeHnsii nap.
VYV nennHas TemiaoTa nap006pa30133HI/I;1. 3aBHCUMOCTh TEMIICPATYPhbl KUIICHUA OT AABJICHUA.

Tsépnoe Teno. Kpucrammueckue u amopgHsie Tena. AHU30TPONHUs CBOMCTB KpucTayuioB. JKuakue kpucranisl. CoBpeMeHHbIE MaTepHaibl.
[TnaBnenue u KpucTauM3zanus. Y aenpHas Teiora miasiaeHus. Cyonumarus.

YPaBHeHI/Ie TEII0BOro OajgaHca.

TexHu4eckue yCTpOMCTBA U NMPAKTUYECKOE NMPUMEHEHHUE: TUTPOMETP U IICUXPOMETP, KATOPUMETP, TEXHOJIOTHH MOJYyYEHHsS] COBPEMEHHBIX
MaTepHUasioB, B TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTCXHOJIOTUU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX TAPOB.

Kunenuve npu moOHM>KEHHOM JIaBJICHHH.

CniocoObl U3MepeHus BIaKHOCTH.

HaGnronenue HarpeBaHus M TUIABJICHHS] KPUCTAIUTMYECKOTO BEIIECTBA.
JleMOHCTpanus KpUCTaJLIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

I/ISMepCHI/Ie OTHOCHUTEIbHOMN BIAXKHOCTH BO3yXa.

Paznea 4. DiiekTpoguHaMuKa

Tema 1. Inexkmpocmamuxa



OnexTpuzanus Teia. DIeKTpUUecKkuil 3apsaa. JlBa BHUIa 3JIEKTPUUECKHUX 3apsiioB. [IpOBOIHUKH, NHUANEKTPUKH U MOIYNPOBOJHUKU. 3aKOH
COXPAHEHHUS HIEKTPUYECKOTO 3apsa.

BsaumopeiictBue 3apsaoB. 3akoH Kynona. ToudeuHsll aneKkTpuueckuid 3apsii. DieKTpuueckoe mose. HanpskEHHOCTh 3JIEKTpUYECKOro
nosist. [IpuHIAI cyneprno3unuu IEKTPUIECKUX 1oJIei. JIMHUN HaNpsyKEHHOCTH 3JIEKTPUYECKOIO TTOJIS.

Pabota cun anekrpocratudyeckoro noiis. [loreniuan. PasHocts norennuanos. [IpoBOAHUKN U TUAJIEKTPUKH B JIEKTPOCTATUUECKOM IIOJIE.
JusnexTpudeckasi IPOHUIIAEMOCTb.

OnexrpoéMkocTs. KoHaeHcaTop. DneKTpo€MKOCTh IUIOCKOTO KOHIEHCATOpa. DHEPIHs 3apsKEHHOT0 KOHEHCATopa.

TexHuueckue yCTpOHCTBA M NPAKTUYECKOE IPUMEHEHME: 3JIEKTPOCKON, 3JIEKTPOMETP, 3JIEKTPOCTATUYECKas 3allluTa, 3a3eMJICHUE
AIIEKTPONPUOOPOB, KOHIEHCATOP, KOMMPOBAIBHBIN anmapar, CTpyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpoicTBO U MPUHITUIT JEUCTBUS SJIEKTPOMETPA.
B3auMoeiicTBre Ha’IeKTPU30BAHHBIX TEJL.
DJIIEKTPUUYECKOE T0JIE 3apsHKCHHBIX TEl.
[TpoBOAHMKH B DIEKTPOCTATHUECKOM TOJIE.
DJeKTpocTaTuyecKas 3aluTa.

JIMDIEKTPHUKHU B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHMOCTD BHGKTPOéMKOCTI/I IJIOCKOTO0 KOHACHCATOpa OT IUIomaiau IUIaCTHH, PpacCTOAHUA MCEKAY HHMHU U I[HBHGKTpH‘IGCKOfI
MMPOHUIIACMOCTH.

OHeprus 3apsKEHHOr0 KOHAEHCATOPA.
Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

I/I3MepeHHe SHCKTpOéMKOCTI/I KOHACHCATOpAa.



Tema 2. Ilocmosannwiii nekmpuueckuil mok. Toku é paznuunsix cpedax
DNIEKTPUYECKHM TOK. Y CIIOBUS CYIIECTBOBaHUS AIEKTpUuecKoro Toka. Mlcrounuku toka. Cuia Toka. [1ocTOsIHHBIN TOK.
Hanpsixenue. 3akon Oma 11 y4acTka Lenu.

9J'I€KTpI/I‘IeCKOG COIIPOTUBJICHHC. Y nenpHOE COIIPOTUBJICHHUEC BCIICCTBA. HOCJ’IG}IOB&TGHBHOG, nmapaljiCJIbHOC, CMCHIAHHOC COCAMHCHUC
IMPOBOHUKOB.

PaGota snexktpuueckoro Toka. 3akoH Jxoyns—JIenna. MomHOCTh 3JIEKTPUIECKOTO TOKA.

DIEeKTPOABMKYINAs CUJia U BHYTPEHHEE CONMPOTHBJICHUE MCTOYHMKA TOKa. 3akoH Oma il TOJIHOM (3aMKHYTOM) DJIEKTPHUECKOM IICTIH.
Kopotkoe 3aMbIkaHue.

DNeKTpOHHAs MPOBOJAUMOCTH TBEP/BIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIIEHHS METAJIIOB OT TemrepaTypbl. CBEpXIPOBOAUMOCTb.
ONeKTpUUecKui TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpoBonnuku. CoOcTBeHHass W NpPUMECHas IMPOBOAMMOCTh IMONYyHPOBOJHHMKOB. CBoiicTBa p—n-nepexona. IlomynpoBonHUKOBBIE
pUOOPHI.

DNEKTPUUYECKUH TOK B paCTBOPAax M pacIulaBax JEKTPOIUTOB. DIEKTPOIUTUYECKAS AUCCOLUALIMS. DIIEKTPOIIU3.
DnexkTpuueckuil Tok B razax. CaMOCTOSTENIbHBIN U HECaMOCTOSATENbHbIN pa3psaa. Monnus. [lna3ma.

TexHuueckue ycTpoucTBa M IPAKTUYECKOE IPUMEHEHME: aMIIEpMETpP, BOJIBTMETpP, PEOCTAT, UCTOYHUKH TOKA, JJIEKTPOHATrPEBATEIbHBIE
npuOOpBI,  AJIEKTPOOCBETUTENbHBIE NPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BaKyyMHBIH IHON, TEPMHUCTOPHI M  (POTOPE3UCTOPHI,
IIOJIyTIPOBOXHUKOBBIN U0/, TaJIbBaHUKA.

Jlemoncmpayuu
N3mepenne cuiibl TOKa U HAPSHKEHUS.
3aBUCHUMOCTb COMPOTUBIIEHUS UUJIUHAPUUECKUX MPOBOJHUKOB OT JIMHBI, MJIOLIAIM ONEPEYHOT0 CEYEHHUs U MaTepHala.

CwMmenranHoe COCANHCHUEC ITPOBOJHUKOB.



IIpsiMoe n3MepeHne MEeKTPOABHKYLIEH crilbl. KOpOTKOe 3aMbIKaHUE TAIbBAHMYECKOT0 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONIPOTUBIICHHUS.
3aBUCHUMOCTb COITPOTUBIIEHUS METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTB 3IEKTPOJIUTOB.

HckpoBolt pa3psa v MPOBOAMMOCTD BO3AyXa.

OHOCTOPOHHSS TPOBOAUMOCTD AUOJA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

N3yueHne cMEaHHOTrO COEIMHEHNS PE3UCTOPOB.

H3mepenue 21IeKTpOABUKYLIEH CHIIbI MICTOYHUKA TOKA U €r0 BHYTPEHHETO COITPOTUBIICHUS.

Habnronenue anexkrposusa.

MexnpeamerHblie CBA3H

Wzydenne xypca ¢usuku 6a3oBoro ypoBHs B 10 Kmacce oCymIecTBISETCS ¢ YUYETOM COJEPIKATEIBHBIX MEKIIPEIMETHBIX CBSI3eH C Kypcamu
MaTEeMaTHKH, OMOJIOTUH, XUMUH, TeOTpaduu U TEXHOIOTHH.

MeOfcnpe()Memele noHsamus, CBA3aHHBIC C M3YUCHHUCM MCTOJOB HAYYHOT'O IIO3HAHUA: SBJICHHUC, Hay‘-IHLIf/'I q)aKT, TUI10Te34a, (1)1/131/111601(2151
BCJIMYKMHA, 3aKOH, TCOpUA, H3.6JHO,Z[CHI/IG, 9KCHCPUMCHT, MOACITIUPOBAHUEC, MOJC]Ib, U3BMCPCHUC.

Mamemamuxa: penieHre CUCTEMbl YpaBHEHUH, TuHeHas QyHKIMs, napadoia, runepbona, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKHE
(GYHKIMU: CUHYC, KOCUHYC, TaHT€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKJIECTBO, BEKTOPHl W UX MPOEKIHMU HA OCH KOOPIMHAT,
CJI0)KCHHE BEKTOPOB.

buonoeusn: mexaHmueckoe ABWXKEHHE B KMBOH mpupoze, Iuddysus, 0cMOC, TEIIOOOMEH >XUBBIX OPraHU3MOB (BHJbI TEIJIONEpEaayH,
TEIJIOBOE PAaBHOBECHE), JIEKTPUUECKHE SIBICHUS B KUBOU IIPUPOJIE.

Xumus: AUCKPETHOC CTPOCHHUE BCUICCTBA, CTPOCHUC ATOMOB U MOJICKYJI, MOJIb BCIICCTBA, MOJISIpHAA MacCCa, TCIIJIOBLIC CBOlCTBa TBépZ[BIX
TCI, JKUJIKOCTEH U ra3osB, SJICKTPUYCCKUC CBOMCTBA MCTAJJIOB, JICKTPOJIUTHYCCKAA AUCCOLIMalvd, I'aJiIbBaHHKA.



T'eoepaghus: BIaXXHOCTH BO3TyXa, BETPHI, OapoMeTp, TEPMOMETP.

Texnonoeus: npeoOpa3zoBaHue ABMKCHUN C MCMOJIB30BAHUEM MEXAaHU3MOB, YUET TPEHUS B TEXHHKE, MOALIUITHUKY, UCIIOJIb30BAHNUE 3aKOHA
COXpaHEHUs MMITyJIbca B TEXHUKE (pakeTa, BOAOMET U ApPYyTUe), IBUraTellb BHYTPEHHErO CropaHus, napoBas TypOMHA, OBITOBOW XOJOIWUIbHUK,
KOHIUIHUOHEP, TCXHOJIOTMU NOJYYCHUSA COBPCMCHHLBLIX MATCPHAJIOB, B TOM YHCJIC HAHOMATCPHUAJIOB, U HAHOTCXHOJIOTUH, IJICKTPOCTATUYCCKAA
3aIlUTa, 3a3eMJICHUE AJICKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, AJIEKTPOHArpeBaTEIbHBIC MPUOOPHI, AIEKTPOOCBETUTEIBHBIE TTPHUOOPHI,
raJIbBaHHUKA.

11 KUIIACC

Paznea 4. DiiekTpoguHaMuKa
Tema 3. Maznummnoe none. I1eKmpoMacHUMHAA UHOYKYUA

[TocrossHHBIE MarHuThl. B3anmMoneCTBHE NOCTOSHHBIX MAarHutoB. MarnutHoe mnone. Bexkrop MarHuTHOM uWHAykiuu. [IpuHiun
CYNEPIIO3UIIMY MATHUTHBIX MoJed. JInHuM MarauTHON MHAYKIMU. KapTrHa JTMHUNA MarHUTHOW MHIYKIMH TOJISI IOCTOSIHHBIX MarHUTOB.

MaruuTtHoe 1osie mpoBOAHMKA ¢ TOKOM. KapTuHa JMHUN MHAYKUMHM MarHUTHOTO MOJS JJIMHHOIO HPSIMOIO MPOBOAHHMKA M 3aMKHYTOI'O
KOJIBLIEBOTO ITPOBOJAHMKA, KAaTYLIKU ¢ TOKOM. OnbIT Opcrena. B3aumonelicTBue NpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOyJIb U HalIPaBJICHUE.
Cuna JlopeHnua, e€ MOAyJb U HarpaBlieHHe. J[BrKeHHe 3apsKeHHOM YacTHIIBI B OJTHOPOJHOM MarHUTHOM mojie. Pabora cuisl Jlopenma.

SBNeHWE HNEKTPOMArHUTHOM WHAYKIMHU. [IOoTOK BEKTOpa MarHUTHOM HWHAYKIMU. OJEKTPOABIKYIIAS CUJIa HWHIYKIUU. 3aKOH
AJNIEKTPOMArHUTHON MHAYKIMU Papajes.

BpreBoe SJICKTPHUYICCKOC TIIO0JIC. SJ'IGKTPOJIBI/DK}’HRU{ Chjia MHAYKOHW B IHPOBOJHHUKE, JABMIKYIIEMCA IMOCTYNATCIBHO B OJHOPOAHOM
MAarouTHOM IIOJIC.

[TpaBuio Jlenua.



I/IHILYKTI/IBHOCTI). SIBnenue CaMOMHAOYKIIHH. QHCKTPOI[BI/I)KYHRISI ChJjia CaMOUMHAOYKIHH.
3Hepr W MAarouTHOT'O IOJISL KaTYIIKKU C TOKOM.
SHCKTpOMaFHI/ITHOe IIOJIC.

Texunaeckne yCTpOfICTBa U HIPAaKTHYCCKOC TMPHUMCHCHHE: IMOCTOAHHBIC MArHWTBI, JJICKTPOMArHUTBI, JJICKTPOABUTATECIIb, YCKOPUTCIIN
SJICMCHTAPHBIX YaCTULl, THAYKIUOHHAs IICYb.

Jlemoncmpayuu

OmnbIT OpcTena.

OTKJIOHEHUE ANEKTPOHHOTO MTy4YKa MAarHUTHBIM I1OJIEM.
JIuHUY MHIYKIUYA MarHUTHOTO TOJIS.
B3anmoneiicTBre 1ByX MPOBOJHUKOB C TOKOM.

Cuna Ammepa.

[erictBre cuibl JIopeHIa Ha HOHBI 3JIEKTPOJIUTA.
SIBneHune HNeKTPOMArHUTHON MHAYKIUH.

[IpaBuino Jlenna.

3aBUCUMOCTbD 3JIEKTPOJBIKYIIEH CHIIbI UHAYKIIMUA OT CKOPOCTH U3MEHEHHUSI MArHUTHOTO TTOTOKA.
SIBneHne caMOMHIYKITUH.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomoi
N3yueHrne MarHuTHOTO NOJIsL KATYIIKH C TOKOM.

HccnegoBaHue OeMCTBUS IIOCTOSHHOIO MarHuTa Ha paMKy € TOKOM.



HccenenoBanue sIBIEHUS IEKTPOMArHUTHON MHAYKIMH.

Pa3pea 5. Kojie0aHus u BOJIHBI
Tema 1. Mexanuueckue u IneKmpomazHumHple KO1e0anus

Konebarenbnas cuctema. CBOOOMHBIE MexaHWYEeCKue KojeOanus. ['apmonmdeckue kosnebanus. [lepwon, dacrora, amrumryna u ¢asa
koneOanuil. IlpyxuHHBI MasTHUK. MaremMaTHuecKMil MasTHUK. YpaBHEHHE TrapMOHUYEeCKHX Kojebanui. [IpeBpaiieHue sHEpruu mnpu
rapMOHUYECKUX KOJIeOaHHX.

Konebarenbubiii koHTYp. CBOOOJHBIE SJEKTPOMATHUTHBIE KOJEOAaHHWS B HICATFHOM KOJIEOATeIbHOM KOHTYpe. AHAIOTHS MEXKIy
MEXaHUYECKUMHU U AJIEKTPOMArHuTHbBIMU Kosebanusamu. @opmyina ToMcoHa. 3aKOH COXpaHEHUS 3HEPTUH B UACATIBHOM KOJe0aTeIbHOM KOHTYpE.

[IpencraBicHre O 3aTyXarolMX KoJieOaHUSIX. BBIHYXJICHHbIE MeXaHWYecKue KojeOaHus. PezoHaHc. BeIHYKICHHBIEC 3JIEKTPOMArHUTHBIE
KoJIeOaHus.

ITlepemennblil Tok. CHHYyCOUMIAIBHBIN NEPEMEHHBIM TOK. MOIIHOCTh IEPEMEHHOIO TOKA. AMIUIMTYAHOE U JIEHCTBYIOIIEE 3HAYEHUE CUJIbI
TOKA W HaIIPSKEHUS.

Tpancdopmarop. IIpousBoacTBo, mepenaya U TOTPEOJICHHE 3JIEKTPUUECKOM SHEPruu. DKOJIOTHYECKHE PHUCKH MPU IPOU3BOJICTBE
aneKkTpo3Hepruu. KynbTypa ucnosib30BaHus 3JIEKTPOIHEPTUU B TOBCEITHEBHOM JKHU3HH.

TexHu4ecKue yCTpoCTBa U MPAKTUYECKOE TPUMEHEHHUE: AIEKTPUUECKUN 3BOHOK, TEHEPATOP MEPEMEHHOTO TOKA, TMHUU AJIEKTpoIepeaay.
Llemoncmpayuu

HccnenoBanue mapamMeTpoB KoaeOaTeIbHON CUCTEMBI (MPY>KUHHBIA UK MAaTEMaTHYECKUA MAasITHUK).

HaGmronenue 3atyxaronumx Kojie0aHui.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUIA.

HaGmoienue pesonanca.



CBOOOTHBIC IEKTPOMArHUTHBIC KOJICOAHNS.

OcuunorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HAPSHKEHUS OT BPEMEHH ) AJIs DJIEKTPOMArHUTHBIX KOJICOAHMIA.
Pe3onaHc npu nmocienoBaTeaIbHOM COEIMHEHUH PE3UCTOPA, KaTYIIKH MHAYKTUBHOCTH M KOHIEHCATOpa.

Mogenb TUHUY JJIEKTPOIIepeIaun.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEpHO/Ia MATBIX KOJIeOaHU Tpy3a Ha HUTHU OT JJIMHBI HUTU U MacChI TPpy3a.
HccnegoBanue nepeMeHHOr0 TOKA B LEMH U3 MOCIIEI0BATEIbHO COSIMHEHHBIX KOHJIEHCATOPa, KATYIIKH U PE3UCTOpa.
Tema 2. Mexanuueckue u In1eKmpomMazHuUmHbvle 60JIHbL

MexaHn4yeckue BOJIHBI, ycloBHs pacrpoctpaHenus. [lepuon. CkopocTh pacnpocTpaHeHUs: U IIMHA BOJHBL [lomepeuHble U mpoosbHbIE
BOJIHBL. UHTepdepentns u nudpakiys MEXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMKoCTh 3ByKa. BeicoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJIHBI. YCJIOBUS H3JIyY€HUS JJIEKTPOMAarHUTHbIX BOJH. B3aumuas opueHrauus BexktopoB E, B, V B
AIIEKTPOMAarHuTHOW BosiHE. CBOMCTBAa SJIEKTPOMArHUTHBIX BOJIH: OTpaK€HUE, MpeIoMIIEHUE, Moygpu3auus, audpakius, UHTepdepeHIus.
CKOpOCTb 2JIEKTPOMAarHUTHBIX BOJIH.

[[kana 351eKTpOMarHUTHBIX BOJIH. [IpuMeHeHNe 31eKTPOMarHUTHBIX BOJIH B TEXHUKE U OBITY.
[TpyHLIMIIBI pagUOCBS3U U TeIeBUACHUA. Paguonokanys.
DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKaIOLIEH Cpeibl.

TexHuyeckue yCTpONCTBA M NPAKTHUECKOE MPUMEHEHHE: MY3bIKalbHbIE HMHCTPYMEHTHI, YJIbTPa3BYKOBas IUArHOCTHKA B TEXHHUKE U
MeIUIUHe, pajap, paAuoNpUEMHHUK, TEIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu



O6pa3oBaHue U pacpoOCTpaHEHUE TOTIEPEYHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmromieecs Te10 Kak HCTOYHUK 3BYKa.

HaGnronenue oTpakeHus U MpeJoMIICHNsI MEXaHUYECKUX BOJIH.

Habmonenue nnrepdepeHnu u Aupakiiny MEXaHu4eCcKux BOJIH.

3BYKOBOM pPE30HAHC.

Habmnronenue cBsi3M rPOMKOCTH 3BYKa U BBICOTHI TOHA C aMITJIUTYI0M U 4aCTOTOM KOJIeOaHUH.

HccnenoBaHue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaXKEHUE, MIPETIOMIICHUE, MONIspu3anus, 1upaKkius, HHTepPepeHIHs.

Tema 3. Onmuxa

['eomeTpuyeckas ontuka. [IpsMonuHeiiHOe pacpoCcTpaHeHUE CBETa B OTHOPOAHOM cpene. JIyu cBeta. ToueuHbIii HCTOYHUK CBETA.
OTtpakeHue cBeTa. 3aKoHbI OTpakeHus cBeTa. [locTpoeHne n300paxxeHui B IMIIOCKOM 3epKalie.

[Ipenomnenue cBera. 3aKOHBI NPEIOMIIEHUS CBeTa. AOCONIOTHBIM IOKa3aTrenab IpelaoMieHus. I[lolHoe BHYTpeHHeE OTpakKeHUe.
IIpenenbHbIi Yo MOJIHOTO BHYTPEHHETO OTPaKEHUS.

Hucniepcus cBera. CiioxxHblid cocTaB Oenoro ceta. L[Ber.

Cobuparonue M pacceuBarolue JUH3bL. ToHkas nuH3a. QOKYCHOE pacCTOSHME U ONTHYeCKas cuja TOHKOM jmH3bL [locTpoenue
M300paXeHHI B COOMPAIOIINX U pacCEeUBAIONIUX JHH3aX. PopMyiia TOHKOH JIMH3BL. Y BEIMYCHHE, JaBAEMOE JIMH30M.

Hpez[enbl IMPUMEHUMOCTHU FCOMeTqueCKOﬁ OIITHUKH.

BonnoBas onrtuka. Hurtepdepenuus ceta. KorepeHTHble HMCTOUYHUKHU. YCIOBHUS HaONIOJEHUS MAaKCUMYMOB H MHHUMYMOB B
uHTep(hEepEHIIMOHHOM KapTHHE OT ABYX CHH(A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Judpakius csera. AudpakiuuonHas pemérka. Y ciioBre HabM0JeHHUs INIABHBIX MAKCUMYMOB IIPH MaJJ€HUH MOHOXPOMAaTHYECKOI0 CBETa Ha
TUGPAKIIUOHHYIO PELIETKY.



ITonsipuszanus ceera.

Texuuueckue YCTpOﬁCTBa U IPAKTUYCCKOC MPUMCHCHHUC: OYKH, JIyIIa, (bOTOElHHapaT, HpOGKI.[PIOHHLIfI arrapar, MHKPOCKOII, TCJICCKOIIL,
BOJIOKOHHAas OIITHKA, I[I/I(i)paKHI/IOHHaSI pCHIéTKa, MOJIAPOUI.

Llemoncmpayuu

[TpstmonHeHOE pacpocTpaHeHHe, OTpaKeHHeE U MpeoMieHne cBeta. OnTuueckrue mpudopsl.
[TonHOE BHYTpeHHEe oTpaxkeHue. MoJiesib CBETOBO/1.
HccnenoBanue cBONCTB N300pakeHUN B JIMH3AX.

Mozenu MUKpOCKOIa, TEJIECKOIA.

HaGmonenue naTepdepeHIIng CBETA.

Ha6mronenue nudpakiuu cBera.

HaGmronenue aucnepcun cBeTa.

[TosrydyeHue cekTpa ¢ HOMOIIbIO PU3MBI.

[Tony4yeHnue criekTpa ¢ HOMOIIBIO AU(PAKIIMOHHON PEIIETKY.
Habmonenue nomisipuszanuu cBera.

Yuenuueckuii sxcnepumenm, n1abopamophule pabomoi
N3mepenue nokasaresns IpeJoMIIEHUS CTEKIIA.
HccnenoBaHue cBONCTB N300pakeHUH B JIMH3AX.

Ha6HIO,Z[eHI/IC AUCHICPCHUU CBECTA.



Pa3nes 6. OcHOBBI cienUAJILHON TEOPUH OTHOCUTEIbHOCTH

['paHuubl PUMEHUMOCTH KJIACCHYECKOM MeXaHUKH. llocTymarsl cneuuanbHOM TEOPUM OTHOCUTEIBHOCTH: WHBAPUAHTHOCTH MOMYJIA
CKOPOCTH CBETa B BaKyyMe, IPUHIIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHTENHLHOCTD OITHOBPEMCHHOCTH. 3aMeI[J'IeHI/Ie BPEMCHH U COKpAIICHUC NJINHBI.
3Hepr1/1;1 " UMITYJIbC peHHTHBHCTCKOﬁ qaCTHUILIbI.

CBs13b Macchl € SHEPIHEN U UMITYJILCOM PEJIATUBUCTCKON YaCTUIbl. DHEPTUs MOKOSL.

Pa3nea 7. KBantoBas pusnka
Tema 1. Inemenmol K6AHMOBOU ONMUKU
®otonbl. opmyna [Tnanka cBsi3u SHEPTHH POTOHA C €T0 YACTOTON. DHEPTUS K UMITYJILC (DOTOHA.

Otkpeitue u uccnenoBanne Gororddexra. Onwitel A. I'. CroneroBa. 3akonsl hoTodddekra. YpaBHenue DitHmTeHa 11 poTodddekTa.
«Kpacnas rpanuma» dhotodddekra.

Jasnenune cBeta. OnwiTe! [1. H. JIeOGenena.

XUMHYECKOE IEMCTBUE CBETA.

TexHUYeCKUE YCTPONUCTBA U MPAKTUIECKOE MTPUMEHEHHE: (DOTOIIEeMEHT, (OTOAATUUK, COTHEUHAs OaTapesi, CBETOIUO/I.
Jlemoncmpayuu

dotorh(PexT Ha yCTaHOBKE C IIMHKOBOM TIITACTHHOM.

HccnenoBanue 3ak0HOB BHeNIHEro ¢porodddexra.

CseToauon.



Conneunas Oartapes.
Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OnbiTel Pesepdopaa no paccesnuto o -yactuul. Ilnanerapnas mozens atoma. Iloctynarsl bopa. U3nydyenue u
noroneHre (POTOHOB MPU Iepexoie aToMa ¢ OJJTHOTO YPOBHS SHEPTUU Ha Apyroil. Buasl ciektpoB. CrekTp ypoBHEH 3HEpruu aToMa BOJOPO/a.

Bonnossie cBoiicTBa yactuil. Bonusl e bpoitns. KopryckyasipHO-BOIHOBOM Tyanu3m.
CrioHTaHHOE U BBIHYKJIEHHOE U3JTyYEHUE.

TexHuyeckue ycTpoicTBa U MPAKTUYECKOE IPUMEHEHHE: CIIEKTPAJIbHBIN aHaIu3 (CIIEKTPOCKOIT), Jia3ep, KBAHTOBBIH KOMIBIOTED.
Llemoncmpayuu

Monens onsita Pesepdopna.

Omnpenenenye JUIMHBI BOJIHBI J1a3€pa.

HaGmronenue MMHEHYAThIX CIIEKTPOB U3TYUEHHSI.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamoprule pabomol

HaGnronenue muHeHyaToro crekTpa.

Tema 3. Amomnoe aopo

DKCTIEpUMEHTBI, JJOKA3bIBAIOIINE CIIOKHOCTH CTpoeHHS siipa. OTKpeITHE panuoakTuBHOCTH. ONBITEI Pedepdopaa mo omnpeneseHnto cocrana
paanoakTuBHOTO u3nydeHus. CBoiicTBa anbda-, 6eTa-, raMma-u3nydeHus. BiusHue paguoakTHBHOCTH HA KUBbIE OPraHU3MBI.

OtkpsiTHE IpOTOHA U HeTpoHa. HykionHas moaens aapa ['eitsendepra—lBanenko. 3apsin sapa. MaccoBoe uncio sapa. M3otomnsl.

Anbda-pacnaa. DIeKTPOHHBINA U MO3UTPOHHBIN OeTa-pacnal. ['amMmma-u3inydenue. 3aKOH paJloaKTUBHOTO pacnasa.



DOHeprust CBS3M HYKIIOHOB B sizipe. SnepHbie critbl. JleekT Macch sapa.
Snepuble peakuuu. JleneHue U CUHTES SAEp.

Snepubiii peaktop. Tepmosinepubiii cunte3. IIpoOneMbl M NEpPCEKTUBBI SJIEPHOM SHEPreTUKU. ODKOJIOIMYECKHE AaCHEeKThl sAepHON
HHEPIeTUKU.

OnemeHTapHble YacTULbI. OTKpPBITHE TO3UTPOHA.

MeTop1 HaOJIOIEHUS M PErHCTPALK 3JIEMEHTAPHBIX YaCTHULL.

@yHIaMeHTallbHbIE B3aUMOJIeHCTBUS. EMUHCTBO (pr3nueckoi KapTUHBI MUpA.

TexHuueckue yCcTpoicTBa U MPaKTUYECKoe MPUMEHEHHE: T03UMETp, KaMepa Buibcona, saepHblil peakTop, aToMHast 6oM0a.
Llemoncmpayuu

CuéTurK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanue TpeKoOB YacTHIL (TI0 TOTOBBIM (oTorpadusm).

Pa3znean 8. DiieMeHTBI ACTPOHOMHUM U ACTPOPUNKHU
Otansl pa3BUTUS acCTpOHOMUU. [IpukiagHOe M MUPOBO33PEHUECKOE 3HAUCHUE AaCTPOHOMUHU.
Bun 38é31H0TO HeOa. Co3Be3us, SpKUe 3BE3/IbI, ITIAHETH, HX BUANMOE JABH)KCHUE.
ConHevHas cuctema.

Connue. Conneuynas axktuBHOCTh. Mcrtounuk sHeprum ConHuma u 3BE34. 3BE3IBI, MX OCHOBHBIE XapaKTepUCTHKHU. [lnarpamma
«CTIEKTpPaJbHBIA KJIACC — CBETUMOCTB». 3BE3Jlbl TJIABHOM IOCIEAO0BATEIBHOCTU. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUIsl 3BE3J TJIaBHOU



nocJieIoBaTeIbHOCTH. BHyTpeHnHee ctpoenue 3BE31. COBpeMEHHbIE MPEICTABICHUS O MPOUCXOXKIEHUU U 3Boou CoyHIa U 3BE3M. DTarbl
JKWU3HU 3BE3]I.

Mneunsiit [IyTs — Hama ["anaktuka. [Tonoxenue u nmwxenue Comnuna B ['anaktuke. Tunsl ragaktuk. Paguoranaktuku u kBaszapel. YepHbie
JIBIPBI B SIAPAX rajJakTHK.

Bcenennas. Pacumpenne Beenennoit. 3akon Xa66ma. Pas6eranue ranaktuk. Teopus bonbioro B3psiBa. PeuKkTOBOE M3TyUYCHHE.
Macmrabnas cTpyktypa BeenenHoi. MeraramakTuka.

Hepeménnbie mpo6ieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HaOmoieHust HEBOOPYKEHHBIM TJIA30M C HUCIOJIB30BAHUEM KOMIBIOTEPHBIX TPWIOKCHUA ISl OMPEICICHHS TTOJOXKCHHS HEOSCHBIX
00BEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE cO3Be3/1us CeBEpHOTO MOJyIIapUs U IPKHUE 3BE3/IbI.

HaGmonenus B Teneckon JIyHsl, uianet, Mneunoro IlyTu.
O0o0marniee NOBTOpeHNE

Ponb ¢u3uky U acTpOHOMUU B SKOHOMHYECKOM, TEXHOJOTMUYECKOM, COIMATbHOW U STHYECKOU cdepax NesTENbHOCTH YellOBEKa, POJib U
MecTO (U3UKH U aCTPOHOMHHM B COBPEMEHHOW HAy4YHOW KapTHHE MHpa, Pojb (pu3mueckod Teopun B (POPMHUPOBAHUM MPEACTABICHHUN O
¢du3nUecKoil KapTHHE MUpa, MECTO (PU3NUECKOI KapTHHBI MUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX MPEICTABICHHUNA O MIPUPO/IE.

MexnpeameTHbie CBS3H

Nzyuenue kypca ¢pusuku 6azoBoro ypoBHs B 11 kiacce ocymiecTBIseTcs ¢ YYETOM COAEPKATEIBbHBIX MEXKIIPEAMETHBIX CBSI3eH C Kypcamu
MaTeMaTHKH, OMOJIOTUH, XUMUH, Teorpaduu U TEXHOIOTHH.

Mesicnpeomemmnvle nonamusi, CBA3aHHBIE C M3yYEHUEM METOJOB HAYYHOTO IMO3HAHUS: SBJICHHE, HAy4HbIM (akT, rumoresa, Qpuandeckas
BEJIMYMHA, 3aKOH, TEOpHUsI, HAOII0JICHUE, IKCIIEPUMEHT, MOJICTTUPOBAHUE, MOJIEITh, H3MEPEHHE.



Mamemamuxa: pelmieHWEe CHUCTEMbl ypaBHEHUH, TPUTOHOMETpHUYECKHE (YHKLUUHU: CHHYC, KOCHHYC, TAHI'€HC, KOTAHI€HC, OCHOBHOE
TPUTOHOMETPUYECKOE TOXKAECTBO, BEKTOPHI U MX MPOCKIIMH HAa OCH KOOPAWHAT, CIOKEHHE BEKTOPOB, MPOM3BOJHBIC JIEMEHTAPHBIX (YHKIIHH,
MpU3HAKU 000U TPEYTOIbHUKOB, ONPE/IeNIeHNE TUIOIIAIU TUNIOCKUX Guryp u oobéma te.

buonoeusn: snexTpuveckue sSBICHUS B KUBOW MPHUPOJE, KojeOaTenbHbIE ABIKEHHS B JKUBOHM NMPHUPOJE, ONTHUECKUE SIBICHUS B KUBOU
pUpoJie, IeUCTBUE PaUAllUN HA KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJl, KPUCTAJUINYECKAs CTPYKTypa TBEPIBIX TeJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIIMUECKON PEIIETKH,
CIIEKTPAaJIbHBIN aHAJIN3.

Feozpaqbu;z: MAar"duTHBIC I10JIr0Ca 3€MJ'II/I, 3aJIC)KN MArHUTHBIX PYA, (I)OTOC’béMKa 3eMHOM MOBCPXHOCTHU, TPCACKA3aHUC 3eMJ'IeTp}IC€HI/II7L

Texnonoecusn: TMHUU QJICKTpOICpCaad, reHepaTop MEPEMCHHOTO TOKA, JJICKTPOABUTATCIIb, HHAYKIUOHHAA I1€4Yb, paaap, pa,Z[I/IOHpI/IéMHI/IK,
TCJICBU30P, aHTCHHA, TeJ'Ie(I)OH, CBI‘I-He‘{B, HpOGKI.IPIOHHBIfI alrrapar, BOJIOKOHHAs OIITUKA, COJIHCUHAd 6aTapeﬂ.



INTAHUPYEMBIE PE3YJBTATbBI OCBOEHHUA IIPOI'PAMMBI 110 ®U3UKE HA YPOBHE CPEJHEI'O OBLIEI'O
OBPA3OBAHUA

OcBoenue yue6Horo npeamera «@u3nka» Ha ypoBHE cpellHero oouero oopazonanus (0a30Bblii yPOBEHB) TOHKHO 00€CTICUNTh TOCTUKEHNE
CJIEIYIOUINX JINYHOCTHBIX, METANPEIMETHBIX U MPEAMETHBIX 00pa30BaTENIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJIBTATHI

JImyHOCTHBIE pPe3yJbTaThl OCBOCHMSA y4yeOHOro mpeamera «®Dusuka» OHKHBI OTpakaTh T'OTOBHOCTh M CHOCOOHOCTH OOYYaOLIMXCS
PYKOBOJICTBOBAThCSI C(OPMHUPOBAHHOW BHYTPEHHEW MO3MIMEH JHUYHOCTH, CHUCTEMOM LIEHHOCTHBIX OPHUEHTAIMH, MO3UTUBHBIX BHYTPEHHHUX
yOEXKIeHH, COOTBETCTBYIOLIUX TPAAUIIMOHHBIM [IEHHOCTSIM POCCUHCKOIO 00IECTBa, PaCIIMPEHHE KU3HEHHOTO ONBITA U OIBITA JEATEIbHOCTHU B
IIPOLIECCE peaan3alii OCHOBHBIX HAIIPABICHNUI BOCIIUTATEIbHOMN AE€ATEIBHOCTH, B TOM YHCJIE B YACTH:

1) I'PAKAAHCKOI0 BOCIIMTAHUSA:
C(I)OpMI/IpOBaHHOCTB Fan(ﬂaHCKOﬁ IMO3UIIMHN o6yqa}0meroc;1 KaK aKTHUBHOI'O 1 OTBETCTBCHHOT'O 4JICHaA pOCCHﬁCKOFO O6IJ.[€CTB3.;
MMPUHATUC TPAAULUOHHBIX O6IJ.I€‘I€JIOB€‘I€CKI/IX TYMAaHUCTUYCCKUX U JCMOKPATUICCKUX HGHHOCTCﬁ;

TOTOBHOCTb BECTHU COBMECTHYIO ACATCIIBHOCTh B MHTEPECAX I'PAKIAAHCKOI'O 06IIIGCTBa, Y4acTBOBATh B CaMOYITPAaBJICHUHU B O6pa3OBaTeHBHOﬁ
OpraHHu3alnu,

YMCHUE B3&I/IMOI[€I71CTBOB&TI: C COoqUaJIbHBIMU MHCTUTYTaMU B COOTBETCTBUU C UX q)YHKHI/ISIMI/I 1 Ha3HAa4YCHUEM,
TOTOBHOCTh K TYMaHUTapHOU U BOJIOHTEPCKON JEATEIbHOCTH;
2)IaTpHOTHYeCKOr0 BOCIIUTAHUS:

C(I)OpMI/IpOBaHHOCTB pOCCHﬁCKOﬁ Fpa)KﬂaHCKOﬁ HICHTUYHOCTHU, IAaTPUOTU3MA;



HEHHOCTHOC OTHOMICHUC K IT'OCYAApCTBCHHBIM CUMBOJIAM, JOCTUKCHHUAM pOCCHfICKHX y‘-IéHI)IX B 001acTH (1)I/I3I/IKI/I U TCXHUKU,
3)1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSA
c(OpPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT'O TIOBEJICHHUS;

CIIOCOOHOCTH OLCHUBATh CUTYyallMIO U IPUHUMATh OCO3HAHHBIC PCIHICHUA, OPUCHTUPYACh HA MOPAJIbHO-HPAaBCTBEHHBIC HOPMbI U ICHHOCTH,
B TOM 4YHCJIC B JCATCIIbHOCTH y‘léHOFO;

OCO3HAHHE JIMYHOTO BKJIAJa B TIOCTPOCHUE YCTOHUNBOTO OYIYyIIETO;

4)3CTeTHYECKOr0 BOCTIMTAHUS

ACTETUYECKOE OTHOIICHHE K MUY, BKIIOUasi SCTETUKY HAYYHOTO TBOPUECTBA, MPUCYIIET0 (U3UUECKOM HayKe;
5)TpynoBoro BocnuTaHuA:

MHTEpeC K pa3IuuHbIM cepam npodecCHOHATBHON ACSITENbHOCTH, B TOM YHCIIE CBA3aHHBIM C (PU3UKON M TEXHHUKOW, yMEHHE COBEpILIATh
OCO3HAHHBIN BBIOOP OyayIiei nmpodeccuu u peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIC TUTAHBI;

TOTOBHOCTb U CLIOCOOHOCTH K 0OPa30BaHMIO U CaMOOOPa30BaHUIO B 00JIaCTH (U3UKH HA POTSHKEHUU BCEH KU3HU;
6)3K0JI0THYeCKOr0 BOCIIMTAHMS:

c(OPMHPOBAHHOCTh IKOJOTHUECKON KYJIBTYPhI, OCO3HAHUE III00ATBLHOT0 XapaKTepa SKOJIOTHIECKUX MPoodIieMm;

IJIJAHUPOBAHUE U OCYILECTBICHUE JIEVCTBUN B OKPY>KAIOILIEH Cpe/ie HA OCHOBE 3HAHUS LIEJIEW YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
pacIiiipeHHe OMbITa AeITeIbHOCTH IKOJIOTHYECKOM HAMTPABICHHOCTH HA OCHOBE MMEIOIIMXCS 3HAaHUH MO (PU3HKE;

7)IIeHHOCTH HAYYHOT0 MO3HAHUS:

c(OpMHUPOBAHHOCTh MUPOBO33PEHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO pa3BUTHUS (PU3NUYECKOM HAyKU;

OCO3HAaHUC ICHHOCTU Hay‘{HOfI ACATCIBHOCTH, TOTOBHOCTD B ITPOLICCCE U3YUCHUA (bl/ISI/IKI/I OCYHICCTBJIATH MPOCKTHYIO U UCCIICIOBATCIILCKYIO
ACATCIIbHOCTD HHAUWBUIYAJILHO U B I'PYIIIIC.



METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3naBaTe/ibHBbIE YHUBeEPCAJIbHbIE YUeOHbIE 1eHCTBUS

Ba3oBble JJornyeckmne aeicTBHA:
CaMOCTOSITENILHO (JOPMYITUPOBATH U aKTYaTU3UPOBATh MPOOIIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPECIATh LENU AeSITeIbHOCTH, 3a]]aBaTh MapaMeTPhl U KPUTEPUH UX TOCTHKEHUS;
BBISABJIATH 3aKOHOM€pHOCTI/I 158 HpOTHBOpe‘II/ISI B paCCManI/IBaeMI)IX (i)I/ISI/I‘-IeCKI/IX SIBJICHUAX
pa3palaTeIBaTh IJIaH pEelIeHUs TPOOIEMBI C YUETOM aHAIN3a UMEIOUINXCS MaTepUaIbHbIX U HEMaTEpUaIbHBIX PECYPCOB;
BHOCUTb KOPPEKTUBHI B JEATEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YIbTATOB LIEJISIM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIBHOCTH;
KOOPJMHHUPOBATH U BBITIOIHATE pa0OTy B YCIOBHSIX PeaTbHOT0, BUPTYaTHbHOTO U KOMOMHUPOBAHHOTO B3aMMOJICHCTBYSI,
pa3BUBATh KPEaTUBHOE MBIIINICHHUE TIPU PEIICHUH KU3HEHHBIX TTPOOJIEM.

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS:
BJIAJICTh HAYYHON TEPMHUHOJIOTUEH, KIIFOUEBBIMH MTOHATUSMH U METOIaMHU (PU3UUECKON HAYKH;

BJIaJACTh HaABBbIKAMH yqe6HO-I/ICCHeHOBaT€HBCKOﬁ u HpOCKTHOﬁ JACATCIIBHOCTH B obactu (1)I/I3I/IKI/I, CIIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOATCIILHOMY IMOUCKY MCTOAOB PCIICHUA 3aaa4 (1)I/I3I/I‘-IGCKOFO COACPpKaHUA, MPUMCHCHUTIO PA3JIMYHBIX METOA0B IMO3HAHUA,

BJIaACTh BHUAaMHU JACATCIBHOCTU IO ITOJYUYCHUIO HOBOI'O 3HAHUA, €TO0 HHTCPIIPCTALIUH, HpCO6p330BaHI/IIO U INPpUMCHCHHUIO B PA3JIMYHBIX
y‘-I€6HLIX CUTyallusiX, B TOM YHCJIC IIPU CO3AaHUN y‘-I€6HBIX IMIPOCKTOB B o0iactu (bI/ISI/IKI/I;

BBISABIIATE NPHUYUHHO-CJIICACTBCHHBIC CBA3HW U AKTYAJIM3UPOBATH 3aJdavy, BBIABUI'ATb T'HUIIOTC3Y et peuiCHusA, HAXOAUTb APTYMCHTBI IJId
JA0Ka3aTCJIbCTBAa CBOUX YTBep)KﬂeHHﬁ, 3a1aBaThb MapaMETpPbl U KPUTCPHUU PCHICHUA,



AHAJIN3UPOBATD MOJIYUYCHHBIC B XOA€ PCHICHUA 3aJa4r PE3YJIbTAaThl, KDUTHYCCKH OUCHHUBATL UX JOCTOBCPHOCTD, IIPOrHO3UPOBATH USMCHCHUC
B HOBBIX YCJIOBUAX;

CTaBHUTH U (POPMYJINPOBATH COOCTBEHHBIE 3a/1a4X B 00pa30BaTEIbHOMN IEATEILHOCTH, B TOM YHCIE IPU U3yUeHUH (DUBHKH;
JIaBaTh OIIEHKY HOBBIM CHTYAallUsIM, OLICHUBATh IPUOOPETEHHBIH OTIBIT;
YMETbh MIEPEHOCHUTH 3HAHUS 10 (PU3UKE B MIPAKTHUECKYIO 00JIACTh )KU3HEIESATEIbHOCTH;
YMETh UHTETPUPOBATh 3HAHUS M3 PA3HBIX MPEIMETHBIX 001acTeil;
BBIJIBUTATh HOBBIC WJICH, TIPEAJIaraTb OPUTHHAIBHBIC TTOIX0/IbI U PEIICHNUS;
CTaBUTh NMPOOJIEMBI U 33J]aUH, TOMyCKAIOIIUE albTePHATUBHBIC PELICHHUS.
Paborta ¢ unpopmanmeii:

BJIAACTh HaBbIKaMU ITOJTYYCHHUSA I/IH(bOpMaI_[I/II/I (bHSI/ILICCKOFO COACPpIKAaHNA U3 NCTOYHHUKOB Pa3HBIX TUIIOB, CAMOCTOSATCIBHO OCYHICCTBJIIATH
IMMOUCK, aHAJIIN3, CUCTCMATHU3AllUI0 1 UHTCPIPCTAIIUIO I/IH(I)OpMaI_II/II/I Pa3jIMIHBIX BUIOB U (I)OpM IpCACTABJICHUAA,

OILICHUBAThH JJOCTOBEPHOCTH MH(POPMALIHH;

HCIIONIb30BaTh CpeACcTBa WH(GOPMALMOHHBIX U KOMMYHHUKALMOHHBIX TEXHOJOTHMM B pEIIEHMH KOTHUTHBHBIX, KOMMYHHUKATHBHBIX U
OpraHM3allMOHHBIX 3a/ady C COOMIoIeHHEeM TpeOOBaHUI APrOHOMHUKH, TEXHHUKH O€30MaCHOCTH, TMTHMEHBI, pecypcocOepexeHHs, MPaBOBBIX WU
ATUYECKHX HOPM, HOPM HH(POPMALIMOHHOM 6€30MacHOCTH;

CO3/1aBaTh TEKCTHI (PU3MUYECKOTO COJEPKAHUS B PA3IMYHBIX popMaTax ¢ yu€ToM HazHaueHHsI HH(OPMAIINH U IIeJIEBOM ay TUTOPHUHU, BBIOHpast
ONTUMAJIbHYIO (hOPMY IIPEICTABICHHS U BU3YATH3ALHH.

KoMMyHnKkaTHBHBIE YHHBepcaibHble yueOHbIe 1eHCTBHUSA:
OCYILECTBIIATH OOIEHHE HA YPOKax (PU3MKH U BO BHEYPOUHOH AEATEIbHOCTH;

pacno3HaBaThb MPEAIIOCBUIKA KOHq)J'II/IKTHBIX CI/ITyaHI/Iﬁ " CMAT4aThb KOH(I)J'II/IKTBI;



paSBépHYTO " JIOTUYHO U3J1araTb CBOIO TOYKY 3pPCHHA C UCIIOJIBb30BAHUCM A3BIKOBLIX CPEACTB,
IMOHMUMATh U UCIIOJIB30BATh NPCUMYIICCTBA KOMAaHIHOH 1 HHHHBHﬂyaHLHOﬁ pa6OTBI;
BLI6I/IpaTb TCMATUKY U METObl COBMCCTHBIX JIEUCTBUI C y‘-IéTOM O6H.[I/IX HHTCPCCOB U BO3MOKHOCTEH Ka)KJ0T0 4JICHA KOJIJICKTHUBA,

MPUHUMATh L€ COBMECTHOM NeATeIbHOCTH, OPraHHU30BBIBATH M KOOPAMHHPOBATH JACUCTBUA MO €€ JOCTH)KEHHIO: COCTaBJIATh IUIaH
NecTBUH, pacTipeieNaTh POJId C y4ETOM MHEHUH YHaCTHUKOB, 00CYKAaTh Pe3yJIbTaThl COBMECTHOM paboThI;

OLICHMBATh KAUY€CTBO CBOET0O BKJIaJa U Ka)KJOr0 y4aCTHUKA KOMaH/Abl B OOIIMI pe3ysIbTaT M0 pa3pabOTaHHBIM KPUTEPHSIM;
IIpeJIaraTb HOBBIE IPOEKTHI, OLIEHUBATH UJIEH C ITO3UIIMY HOBU3HBI, OPUTHHAIIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYHICCTBJIATE MO3UTUBHOC CTPATCTUYCCKOC IMOBCACHHUC B PA3JIMYHBIX CUTyallUAX, HNPOABIIATHL TBOPUYCCTBO U B006pa)KCHI/Ie, OBITH
WHUIIMAaTUBHBIM.

PerynasiTuBHbIC YHUBEpPCAJIbHbIE Y4eOHbIe 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITENILHO OCYIIECTBIISITh MO3HABATENBHYIO ACSITENFHOCTh B 001acTh (M3UKH U aCTPOHOMHUU, BBISABIATH MPOOJIEMBI, CTaBUTHh U
dbopMynupoBaTh COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITENIbHO COCTaBIISATH IJIAH PEIICHUS PacUETHBIX M KAYECTBEHHBIX 3ajad, IJIaH BBIMOJHEHHS MPAKTHUECKON paboThl ¢ y4&ToM
UMEIOIINXCS PECYPCOB, COOCTBEHHBIX BO3MOXKHOCTEH U MPEAIOYTCHHIA;

JAaBaTb OLICHKY HOBBIM CUTYAIlUAM;

paciupsTh paMK1 y4eOHOTo MpeIMeTa Ha OCHOBE JIMYHBIX MPEIOUYTEHUM;



JieNIaTh OCO3HAHHBIN BBIOOD, apTYMEHTHPOBATH €T0, OpaTh Ha ce0s1 OTBETCTBEHHOCTH 32 PEIIICHHE;

OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBaTh (OPMHUPOBAHUIO U MPOSABICHUIO SPYAULUU B 00JacTH (DU3MKH, TOCTOSHHO MOBBIMIATH CBOM 0O0pazoBaTENIbHBIN U
KYJIbTYpPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOIIHOHAJIbHbI HHTEJJIEKT:
aBaThb OIIGHKy HOBBIM CI/ITyaHI/IﬂM, BHOCHUTH KOppeKTI/IBI)I B J€ATCIIbHOCTD, OICHUBATh COOTBCTCTBUE pGSYJ'II)TaTOB IIeJ'IflM;

BJIAACTh HABBIKAMU MO3HAaBaTEeIbHOU pe(l)HeKCI/II/I KaK OCO3HaHUA COBCPHIACMBIX )Iel\/'ICTBI/II\/'I N MBICJIIMTCIIBHBIX ITPOUECCOB, UX PE3YJIBTATOB U
OCHOBAHMIA;

UCTIOJIB30BaTh MPUEMBI peIIEKCHU TSI OIICHKH CUTYAIHH, BEIOOpa BEPHOTO PEIICHUS;
YMETb OLICHUBATh PUCKHA U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHUKCHHUIO;
[IPUHUMATh MOTUBBI U ApIYMEHTBI APYTUX IIPU aHAIU3€E PE3YJILTATOB AEATEIbHOCTH;
MIPUHUMATH ceOsl, MOHUMAsi CBOM HEIOCTATKH U JOCTOMHCTBA,

IIPUHUMATh MOTUBBI M ApTYMEHTBI APYTUX [IPU aHAIU3€ PE3YJIbTATOB IEATEIbHOCTH;
NpPU3HABATh CBOE MPaBO U MPaBO APYTUX Ha OIINOKH.

B mporecce NOCTHKEHUS! JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS NMPOTpaMMbl MO (U3UKE Ui YPOBHS CpelHEero ooOiiero oOpa3oBaHUS Y
00yYaromuxcst COBEPIICHCTBYETCS SMOLMOHATIBHBIN HHTEIUIEKT, TPEANOIaralonuil chopMUpOBaHHOCTD:

CaMOCO3HaHUs, BKJIIOYAIOIIET0 CHOCOOHOCTh MOHMUMATh CBOE AMOIMOHAIBHOE COCTOSIHHE, BHJICTh HAIPABICHUS Pa3BUTHA COOCTBEHHOM
HMOLMOHAIBHON C(epbl, ObITh YBEPEHHBIM B ce0e;

CaMOpEeTyJIMpOBaHtd, BKIHOYAOHICTO CaMOKOHTPOJIb, YMCHHC IIPUHUMATb OTBCTCTBCHHOCTL 3a CBOE IHOBCACHUC, CIIOCOOHOCTH
AJIalITUPOBATBHCA K SMOLIMOHAJIBHBIM U3MCHCHUAM U IIPOSBIIATD I‘I/I6KOCTL, OBITE OTKPBITHIM HOBOMY;



BHYTpeHHeﬁ MOTHUBAIUN, BKJ'IIOLIaI-OHIGI\/'I CTPEMJICHHUEC K JOCTHKCHHIO LCJIN U YCIIEXY, OITUMHU3M, HHUIUATUBHOCTb, YMCHHC ﬂeﬁCTBOBaTL
Hcxoas u3 CBOUX BO3M0)KHOCT€I>1;

SMIIATUHU, BKJIIOYAIONIEH CIIOCOOHOCTh MOHMMAaTh 3MOLIMOHAIBHOE COCTOSHHE JIPYTUX, YYUTHIBATh €r0 IPHU OCYIIECTBIEHHM OOIICHUS,
CHOCOOHOCTH K COUYBCTBHIO U COIIEPEKUBAHUIO;

COIIMAJIBHBIX HABBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BBICTPAUBATh OTHOLICHUS C JPYTUMH JIOJbMH, 3a00TUThCS, HPOSBIATH MHTEPEC U
pasperiatb KOH()IUKTHI.

HPEAMETHBIE PE3YJIbTATHBI

K koniy oOyuenus B 10 kijiacce npeaMETHbIE Pe3yJIbTaThl HA 0A30BOM YpPOBHE JOJIKHBI OTpaXxaTb COPMUPOBAHHOCTD Yy OOyUaIOIIUXCS
YMCHHMN:

JEMOHCTPHUPOBATh Ha MPUMEPAX POJib U MeCTO (U3UKH B (POPMUPOBAHUU COBPEMEHHOIN HAYyYHOU KapTHUHBI MUpPA, B Pa3BUTHH COBPEMEHHOMN
TEXHHUKHU U TEXHOJIOTHI, B TPAKTUYECKON JEATEIIbHOCTH JIFOJIEH;

YUUTBIBAaTh TPAHUIBI IPUMEHEHUS U3YUCHHBIX (QU3NUECKUX MOJENeH: MaTepraibHas TOYKa, MHEpLUANbHAs cUcTeMa OTCUYETa, aOCOIOTHO
TBEPIOE TEIO, UJCATTBHBIN T'a3, MOJICIM CTPOCHHUS Ta30B, KHUIKOCTEH U TBEPBIX TEJ, TOUCUHBINA ANEKTPHUUCCKUI 3aps/] IPU PELICHUN (PU3NIECKUX
3a/1ad4;

pacrio3HaBaTh (puznyeckue SBICHHUS (IPOIECCHI) U OOBACHATH MX HA OCHOBE 3aKOHOB MEXAaHUKH, MOJIEKYJISAPHO-KUHETHYECKOH TEOpUu
CTPOEHUS BEIIECTBA U JEKTPOIUHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE NMPSIMOJIMHEHHOE IBUKEHUE, CBOOOIHOE MaJIeHNE Tell, IBUKEHHE IO
OKpYKHOCTH, HHEPIIHS, B3auMoieiictBue Tel, auddysus, OpoyHOBCKOE IBUKEHUE, CTPOSHHUE KUAKOCTEH U TBEPIBIX TEJl, N3MEHEHHE 00bEMa Tel
IIPU HarpeBaHuu (OXJIAXKJEHUH), TEIUIOBOE PaBHOBECHE, HCIIAPEHUE, KOHACHCAlNS, TUIaBJICHUE, KPUCTAIUIM3AIUs, KUIIEHUE, BIa)KHOCTh BO3/yXa,
MOBBIILICHUE JABJIEHUS a3a IPU €ro HAarpeBaHUU B 3aKPBITOM COCYZE, CBA3b MEXKIY IIapaMEeTPaMH COCTOSHUSA ra3a B U30IPOLIECCax, dJIEKTPU3aLUs
TeJ, B3aMMOJEHCTBHUE 3apsJI0B;

OIMUCBIBATbh MEXAHNYCCKOEC IBHUKXCHUC, UCITIOJIb3YA (1)I/ISI/II—ICCKI/IG BCJIIMYHHBI: KOOpAWHATA, IMyTh, ICPEMECIICHHUE, CKOPOCTh, YCKOPCHHE, Macca
TCJIa, CHUJIa, UMITYJIbC TCJIa, KHHCTUYCCKAd SHCPIUsd, IMOTCHIUAIbHAA SHEPTHUA, MCXaHNYCCKaA pa60Ta, MCXaHHUYCCKass MOIIHOCTL; IIPU OIMMCAHUU



NPaBWIBHO TPAKTOBATH (PH3MUECKUI CMBICI HCIIOIB3yEMbIX BEJTMUNH, MX 0003HAUCHHS ¥ €IMHUIIBI, HAXOIUTH (POPMYIIBI, CBSI3BIBAIOIINE JaHHYIO
(HU3MYECKYIO BETMYUHY C JIPYTUMH BEITHYMHAMH;

OTMCHIBATh U3yUCHHBIE TEIIOBHIE CBOIMCTBA TEJI W TEIUIOBHIC SIBIICHUS, UCIIONB3Ys (PH3MUECKUE BEIMYMHBL: TaBJICHUE Ta3a, TeMIepaTypa,
CpeIHss KUHETUYECKask YHEPTHsl Xa0TUYECKOTO JBUYKEHUS MOJIEKYJI, CPEITHEKBAPATHYHAsL CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSS
sHeprusi, paboTa raza, ko3 ULIMEHT MOJIE3HOr0 ACUCTBUS TEIUIOBOTO JBUTATENS; MPU OMUCAHUH MPABWIBHO TPAKTOBAaTh (PU3MUECKUNA CMBICIT
UCIOJIb3YEMBIX BEIUYMH, UX OOO3HAYEHHS U EIUHHIbI, HAXOAUTHh (OPMYJIbI, CBS3BIBAIOLIUE MaHHYI0 (U3NYECKYIO0 BEIUYHUHY C JIPYTUMH
BEIINYUHAM;

ONMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U 3JEKTPUUECKUE SIBJIEHMS (TPOLECCHI), UCHOB3YS (PU3NUYECKUE BETUUYHUHBI:
AIIEKTPUYECKUI 3aps/l, SJICKTPUUECKOE I0JIe, HAMPSKEHHOCTh MOJIs, MOTEHIIUAN, PA3HOCTh MOTEHIIMAJIOB; IPH OMUCAHUH MPABUIBHO TPAKTOBATh
(bu3NYECKU CMBICI UCTIONB3YEMbIX BETUUYHMH, UX 0003HAYEHUS U €UHUIIBL; YKA3bIBaTh (OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3MUECKYIO0 BETUUUHY
C IPYTUMU BEIMYHNHAMU;

aHAJIM3UPOBATh (PU3HUECKUE MPOLIECCHI U SABJICHUS, UCMOJB3YS (PU3NUECKHE 3aKOHBI M MIPUHIIUIIBI: 3aKOH BceMHupHOro Tsarotenus, I, 11 u 111
3akoHbl HBIOTOHA, 3aKOH COXpaHEHUS MEXaHUYECKOW DSHEPIHUH, 3aKOH COXPAHEHMsS HUMIIYJbCa, NPUHLHUI CYNEPIO3ULHUUA CHWJI, NPUHLIMII
paBHOIIPaBUsl MHEPLUUAIBHBIX CHUCTEM OTCYETA, MOJEKYJISIPHO-KMHETUYECKYIO TECOPUIO CTPOCHHS BEIIECTBA, FA30BBIE 3aKOHBI, CBSA3b CpEIHEN
KWHETHYECKOW SHEPTUH TEIJIOBOTO IBIKEHHUS MOJIEKYJ ¢ aOCOJIOTHOH TeMIepaTrypoil, MepBbld 3aKOH TEPMOAMHAMHUKH, 3aKOH COXPaHEHHS
AIIEKTPUYECKOTO 3apsiia, 3akoH KylloHa, mpu 3TOM pas3inyaTrh CIOBECHYIO (POPMYJIHMPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHHUE U YCIOBHS
(rpaHuLIbl, 06J1ACTH) TPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC IMPUHIUIIBI JeHCTBUSA MallluH, HpI/I60pOB N TCXHHUYCCKHUX yCTpOﬁCTB; pa3jin4yaTb YCJIOBUA HX 0€30I1aCHOr0
HCIIOJIb30BaHUS B IIOBCEIHECBHOM KHU3HU,

BBITIOJHATH SKCIIEPUMEHTHI IO UCCIEIOBAHUIO (PM3MUYECKUX SIBJICHUN U MPOIIECCOB C MCIOJIb30BAaHUEM MPSMBIX U KOCBEHHBIX M3MEpPEHUH,
npu 3ToM (popMynupoBaTh MpodiaeMy/3agady U TUIIOTE3Yy Y4eOHOrO IKCIEPUMEHTa, COOMpPATh YCTAHOBKY M3 IMPEIUIOKEHHOTo 000pyI0BaHUS,
MIPOBOAMTH OTBIT U POPMYITUPOBATEH BHIBO/IBI;

OCYHICCTBJIATL MPAMBIC WM KOCBCHHBIC HU3MCPCHUA (pI/I3I/I‘IeCKI/IX BCJIMYMH, IPU 3TOM BBIGI/IpaTB ONTUMAJIBHBIM CII0CO0 U3MCPCHUA U
HCIIOJb30BaTh U3BCCTHBIC METOAbI OICHKH HOFpGIJ.IHOCTGfI I/I3MepCHI/II71;



UCCIIEIOBATh 3aBUCHUMOCTH MEXAYy (DM3WYECKHMMH BEITUYMHAMH C HCIIOJIB30BAaHHEM TPSMBIX H3MEPEHHUH, NMPH 3TOM KOHCTPYHUPOBAThH
YCTaHOBKY, (DMKCHUpPOBATh PE3yJbTAThl MOJYYEHHOW 3aBUCUMOCTH (PU3MUECKUX BEIMYMH B BUAE TAOMUIl U TrpadUKOB, JelaTh BHIBOABI IO
pe3yJibTaTaM UCCIECIOBaHUA;

coOuo1aTh TpaBuiia 0€30MacHOro Tpy/ia MPU MPOBEJCHUN UCCIIEOBAHUI B paMKaX y4eOHOTrO SKCIIEPUMEHTa, YIeOHO-HCCIIe0BATENbCKOM
Y TIPOCKTHOM JCSITEITHHOCTH C HCITOIF30BAaHUEM H3MEPUTEIHLHBIX YCTPOHCTB H JTa00PATOPHOTO 000y IOBAHHUS;

pemaTh pacuy€THbIC 3aJaud C SIBHO 3aJlaHHOM (PU3MYECKON MOJENbI0, MCIONb3Yys (PU3NUYECKUE 3aKOHBI M MPUHIIUIIBI, HA OCHOBE aHAIM3a
YCIIOBUS 331a4d BBIOMPATh (PU3NYECKYIO0 MOJIENb, BBIICHATh (PU3NUECKHE BEIMUMHBI U (POPMYJIbl, HEOOXOAUMBIE Ui €€ pelleHus, IPOBOAUTD
pacuéThl ¥ OIIEHWBATh PEATbHOCTH TTOIYY€HHOTO 3HAYEeHUST (PU3NUECKON BETHIUHBI;

pemaTh Ka4yeCTBEHHBIE 3aJa4M: BBICTPAUBATH JIOTMYECKH HENPOTHUBOPEUMBYIO LIETIOYKY PACCYX ACHUM C ONOPOM HAa M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3NUECKUE SBICHUS;

UCTIONIb30BaTh MpPU pEIICHUH Y4YeOHBIX 3aJad COBPEMEHHbIE WH(POPMALMOHHBIE TEXHOJOTUU [UIA TIOMCKa, CTPYKTYpUPOBAHMUS,
UHTEPNpETAllMd M TPEJCTAaBICHHUA Y4eOHOW M Hay4dyHO-NOMYJSPHOM HHGOpMAlIWHU, IMONyYEHHOH M3 Pa3IUYHBIX HCTOYHUKOB, KPHUTHYECKH
aHAJIM3UPOBATh MOJIyYaeMyto HH(pOpMaIIHIO;

NPUBOJIUTH MPUMEPHI BKJIA/a POCCUHCKUX U 3apyOeXHBIX YUYEHBIX-(U3UKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOIECCOB OKPYIKAIOILIETO
MHpa, B Pa3BUTHE TEXHUKH U TEXHOJIOTHIA;

UCII0JIb30BaTh TEOPETHUECKUE 3HAHUS 1O (PM3MKE B IOBCEAHEBHOM XKU3HU U1 oOecrieueHHst 6€30MacHOCTH NP 00palieH!H ¢ TpUOopaMu 1
TEXHUYECKUMHU YCTPONCTBAMHU, JUIS COXPAHEHHS 3I0POBbSI U COOJIIOJICHUS HOPM SKOJIOTHUIECKOTO TIOBEICHNUS B OKPYKAIOIIEH cpejie;

paboTaTh B TpyIIE C BBITOJHCHUEM PA3JIUYHBIX COLMAIBHBIX POJICH, IJIAHUPOBATh PA0OTy TPYIIbI, PAlMOHAIBLHO PACIPEICNIATh
00s13aHHOCTH U IJIAaHUPOBATH ACATCIIBHOCTHL B HCCTAHAAPTHBIX CUTyalUAX, aJICKBATHO OLCHUBATHL BKJIAJ KaXXJ0r'0 M3 YUYACTHHUKOB I'PYIIIIbBI B
pELICHUE paccMaTpPUBAEMOil TPOOIEMBI.

K xoniy oOyuenus B 11 kjiacce npeaMeTHbIE Pe3yJIbTaThl HA 0A30BOM YPOBHE JOJKHBI OTpaXaTb COPMUPOBAHHOCTD Yy OOYUYaIOIIUXCS
YMECHMMN:

JEMOHCTPUPOBATh HA IPUMEPaAX Pojb U MECTO (PM3HUKU B (POPMUPOBAHHH COBPEMEHHOI Hay4HOM KapTHHBI MUPA, B Pa3BUTHH COBPEMEHHOM
TEXHUKU U TEXHOJIOTUH, B IPAKTUYECKOMN IEATEIbHOCTH JIIOJIEH, IIETOCTHOCTh U €IMHCTBO (PM3NYECKOM KapTHHBI MUPA;



YUUTBIBATh T'paHUIIbl IPUMCHCHUS W3YYCHHBIX (1)I/I3I/I‘ICCKI/IX MOI{CJ’ICI\/JI: TOYESUHBIN SHCKTpI/I‘-IeCKI/Iﬁ 3apsana, JIyd CBCTa, TOYCYHBIM MCTOYHHUK
CBCTAa, AACpHAad MOJCJIb aTOMAa, HYKJIOHHAas MOJICJIb aTOMHOI'O dapa NpHu PCIICHHUN (1)I/I3I/I‘IGCKI/IX 3aJa4,

pacmo3HaBath (U3MYECKUE SBJICHUS (MPOILECChI) M OOBACHATH WX HA OCHOBE 3aKOHOB DIJICKTPOJWHAMUKH W KBAHTOBOHW (DH3HKWU:
ANIEKTPUUECKasi MPOBOAMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MAarHUTHOE JACHCTBUSI TOKA, B3aUMOJICMCTBUE MArHUTOB, 3JEKTPOMArHUTHAs
WHIYKIMS, TEHCTBUE MAarHUTHOTO TIOJISl HA MPOBOJHKUK C TOKOM M JIBFDKYIITUICS 3apsijl, dJICKTPOMArHUTHBIE KOJICOAHUSI U BOJTHBI, IPSIMOJUHEHHOE
pacmpocTpaHeHHEe CBETa, OTPAKECHHE, IPEIOMIICHUE, HHTEephepeHIus, Tu(paKIus 1 MOJISIpU3aIUs CBETa, TUCTIEPCHUS CBETA, (DOTOIIEKTPUUECKHIMA
sbdext (dbotorddekr), cBeTOBOE AaBlieHHWE, BO3HUKHOBEHHE JIMHEHYATOro CHEKTpa aToMa BOJOPOJa, €CTECTBEHHAs W HMCKYCCTBEHHAs
PaaOAKTUBHOCTB;

OIMCHIBATh U3YUYEHHbIE CBOWCTBA BELIECTBA (JIEKTPUUECKUE, MATHUTHBIC, ONTHYECKUE, DIIEKTPUUYECKYIO POBOIMMOCTb PA3IUUHbBIX CPEN) U
AIIEKTPOMArHUTHBIE SIBICHUS (IIPOLIECCHI), UCTIONB3Ys (U3NYECKUE BETUUMHBI: SJIEKTPUYECKUMN 3apsll, CUJIa TOKa, SJEKTPUUECKOE HaMpsLKEHUE,
AJIEKTPUYECKOE CONPOTHUBIEHHE, PA3HOCTh MOTEHLMANOB, JIEKTPOJABIKYINAs CUja, paboTa TOKA, MHAYKLUS MarHUTHOTO MOJs, cwia AmIepa,
cuna JlopeHna, MHIYKTUBHOCTh KAaTYIIKU, SHEPTHUS JIEKTPUUYECKOTO0 M MATHUTHOTO MOJIEH, MEpPHOJ M YacToTa KolebaHuil B KoleOaTenbHOM
KOHTYpE, 3aps/l U CHJIa TOKA B MPOLIECCE TAPMOHUYECKHUX AJIEKTPOMArHUTHBIX KosieOaHui, (POKYCHOE PacCTOSIHUE U ONTHYECKasi CUIIA JIMH3bI, IPH
ONHCAaHUM TPABUIBHO TPAKTOBATh (U3MUECKUH CMBICT HCIIOJIB3YeMbIX BEIMYMH, UX OOO3HAYEHHMS W €IWHUIBI, YKa3blBaTh (HOpMYJIHI,
CBA3BIBAIOILIME JAHHYIO (PU3UUYECKYIO BEIHUNHY C JPYTMMU BEITUYUHAMU;

OIMCHIBATh M3yUYCHHbIC KBAHTOBBIC SIBICHUS M MPOLECCHI, UCHOb3Ys (PU3NUYECKHE BEIMUUHBI: CKOPOCTh JEKTPOMATrHUTHBIX BOJH, JJMHA
BOJIHBI M YAaCTOTA CBETA, YHEPTHS U UMITYJILC (POTOHA, IEPHO/T OTYypaciaaa, JHEPTUs CBSI3U aTOMHBIX S/I€p, IPU ONMCAaHUH MPAaBUIIBHO TPAKTOBATh
(u3UUeCKnii CMBICIT UCTIONIb3YEMBIX BEJTHYUH, UX 0003HAUCHHS U €IMHUIIBI, YKa3bIBaTh (DOPMYJIIBI, CBSA3BIBAIONINE TAaHHYIO (PU3UUECKYIO BETMUUHY
C IpyI'MMH BEJIMYMHAMU, BBIUUCIIAT 3HaU€HUE (PU3MUECKON BEIINUHHBI;

AHAM3UPOBATH (PU3MUECKUE MPOIIECCHI U SBICHIS, UCTIONB3Ys (PU3MUYECKUE 3aKOHBI U MPUHIIMIEL: 3aKoH OMa, 3aKOHBI MTOCJICIOBATEILHOTO
W MapaJuIeJbHOTO COEJUHEHHS TMPOBOJHUKOB, 3akoH Jlkoyns—JIeHna, 3aKOH AJIEKTPOMAarHUTHOW WHIYKIIMH, 3aKOH MPSIMOJIMHEHHOTrO
pacrpocTpaHeHHUs CBETa, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHeHHE DWHIITeHHA 111 hoTod(PdeKTa, 3aKOH COXpaHEHUS
SHEPIruH, 3aKOH COXPaHEHMs] UMITYJIbCa, 3aKOH COXPAHEHMS AJIEKTPUUECKOIo 3apsija, 3aKOH COXpPaHEHMs MacCOBOrO 4ucia, MOcTynaTel bopa,
3aKOH PaJMOAKTUBHOIO pacmajaa, MpH ATOM pa3jiudaTh CJIOBECHYI (OPMYIMPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOe BBIPAKEHHE W YCIOBHS
(rpaHHI1IBI, 00JIACTH) IPUMEHUMOCTH;

OTIpeIeIATh HApaBJIeHUE BEKTOpa MHAYKLIUHA MarHUTHOTO MOJIs POBOJHUKA C TOKOM, CHJIBI AMIiepa U cuiibl JIopeHna;

CTPOUTH U OMHUCHIBATh N300pakeHHe, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOM JINH30M;



BBITIOJIHSITh SKCIIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3UYECKUX SIBJICHUN M MPOIIECCOB C MCIOJIB30BAHUEM IPSMBIX U KOCBEHHBIX M3MEPECHMIA:
npu 3ToM (GopMyupoBaTh MpobdiIeMy/3aqady U THIIOTE3Y Y4eOHOTO IKCIIEPUMEHTAa, COOMpPaTh YCTAHOBKY M3 IMPEIUIOKEHHOTO 000py/I0BaHUS,
MIPOBOAMTH OMBIT U POPMYITUPOBATEH BHIBOIBI;

OCYHICCTBIIATL MPAMBIC WM KOCBCHHBIC HU3MCPCHUA (1)I/I3I/I‘ICCKI/IX BCJIMYHH, IIPU 3TOM BBI6I/IpaTB OIITUMAJIBHBII CIIOCO0 U3MCPCHUA U
HCITIOJBb30BAaTh H3BECCTHBIC METO/AbI OICHKN HOFpeIHHOCTeﬁ H3M€p€HHI7[;

UCCIIEIOBaTh 3aBUCUMOCTH (DM3MUYECKUX BEIMYMH C HCIOJB30BAaHMEM INPSMBIX HM3MEPEHHMHA: NpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
¢ukcHpoBaTh Pe3yJbTaThl MOJYYEHHOW 3aBUCHMOCTH (DU3MUECKUX BEJIMYMH B BUJE TaOIUL M rpaduKoB, JelaTh BBIBOABI IO pE3yJIbTaTaMm
UCCJIEI0BAHMS;

coOuo1aTh TpaBmiIa 0€301MacHOTO TPy/ia MPU MPOBECHUN UCCIIEIOBAHUI B paMKaX y4eOHOTO SKCIIEPUMEHTa, YIeOHO-HCCIIEeI0BATENbCKOM
Y TIPOCKTHOM JEATEIBHOCTH C HUCIIOIB30BAaHUEM H3MEPUTEIHHBIX YCTPONUCTB U J1a00paTOPHOTO 000y IOBAHHUS;

pemaTh pacuy€THBIC 3aJaud C SIBHO 3aJlaHHOH (DPM3MYECKON MOJENbBIO, MCIONB3Yys (U3NYECKUE 3aKOHBI M MPUHIIUIBI, HA OCHOBE aHaJIHM3a
YCIIOBHA 33/1a4 BBIOMPATh (DPU3UYECKYIO MOJEIb, BBIACIATh (PU3MUYECKHE BEIMYMHBI M (OPMYJIbI, HEOOXOAUMBIC Ul €€ PeLIeHHUs, TPOBOIUTH
pacuéThl U OLICHUBATH PEAIbHOCTD MOJIyYEHHOTO 3HAaYeHUsI (PU3NUECKON BETHUNHBI,

pelaTh Ka4yeCTBEHHBIE 3aJa4l: BBICTPAUBATH JIOTUYECKH HENPOTHUBOPEUUBYIO LIENIOYKY PACCYXkKACHHUM C ONOpPON HAa M3yYEHHBIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCIOJIb30BaTh MpPU pEIIeHUH Y4YeOHBIX 3aJad COBPEMEHHbIC WH(POPMALMOHHBIE TEXHOJOTUU [UId TIOMCKa, CTPYKTYpUPOBAHUS,
UHTEpIIpPETallud W TPEJCTABICHUs y4yeOHOW M HAy4YHO-IOMYJIIpHOW HH(OpMAalW{, MOJIYYEHHOW U3 PA3NIMYHBIX HCTOYHHMKOB, KPUTHUECKU
aHAJTM3UPOBATH MOTyYaeMyI0 HHPOPMALIUIO;

OOBSCHATh MPUHIMIBI ACHCTBUS MaIllMH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB, pazlinyaTh YCJIOBUs HUX O€30MACHOTO MCIIOJIH30BAHMS B
MMOBCEAHEBHOM XU3HU,

NPUBOJUTH MPUMEPHI BKJIaZa POCCHICKHUX M 3apyOeKHbIX yUEHBIX-(DM3UKOB B PAa3BUTHE HAYKH, B OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO
MHpa, B Pa3BUTHE TEXHUKU U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS 1O (PU3MKE B TIOBCEAHEBHOM KHU3HU JUI oOecrieueHust 0€30MacHOCTH NP 00palieH!H ¢ TpudopaMu 1
TEXHUYECKUMHU YCTPOMCTBAMHU, JUI COXPAaHEHHS 3/I0POBbsI U COOJIIOJICHUS HOPM SKOJIOTHYECKOT 0 MIOBEICHNUS B OKpYXKaroIlel cpejie;



paboTaTh B Tpylne C BBINOJIHEHHEM pa3IUYHBIX COLMANbHBIX pOJIeH, IUIAHUPOBAaTh padOTy TPYMIbI, PaLUOHAIBHO PpaCHpeneisaTh
00513aHHOCTH M IUIAHHUPOBATH JIEATEIBHOCTh B HECTAaHAAPTHBIX CUTYalUsX, aJ€KBATHO OLIEHHWBATH BKIJIAJl KaKJOTO M3 yYaCTHUKOB IpYyNIbl B
peleHre paccMaTpuBaeMoi pooIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIeKTPOHHbIE
No ni/nn HanmeHnoBaHue pa3jieiioB U TeM (uudpossbie)
) NPOrpamMMmbl Beero Kontposbneie | IIpakTHdeckue | ofpaszoBaTesbHbIe
padoThI padoThI pecypcebl
p 1 o 1 0 0 bubmuoreka [JOK
azgea 1. U3UKa ¥ METO/bl HAYYHOTO ITO3HAHUS hitps://m. edsoo. /74 1bET2
bubmuoreka [JOK
. 2 2 2
Pasnex 2 Mexaititka 3 https://m.edsoo.ru/7f41bf72
MonekynsipHas ¢pu3uKa u bubnuorexa IIOK
. 27 2 1
Pasnen 3 TEPMOIMHAMHKA https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
. 1 1 1
Pasnen 4 DUICKTPOMHMHAMIKA ! https://m.edsoo.ru/7f41bf72
PesepBHOE Bpems 0 0 0
OBUIEE KOJIMYECTBO YACOB I10 68 5 4

ITPOTPAMME



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

11 KUIIACC

KoaundecTBO 9acoB DJIEeKTPOHHbBIE
Ne ni/mt HaumeHoBaHue pa3jie/ioB (tngposbic)
Beero KOHTpOJIbeI HpaKanecxne 06pa3OBaTeJ1],H],1e
e padoThbl padoThI pecypcbl
bubmuorexa [JOK
. 1 2 1
Pasnen 1 ICKTPOAHHAMHEA 3 https://m.edsoo.ru/7f41¢97¢
but6mmoreka [JOK
Pasznea 2. Komnebauus v BOJIHBI 24 1 2 hitps://m.cdsoo.ru/7f41c97c
Pasien 3 OCHOBBI crielIMaIbHOU TEOPUHN 9 | 0 bu6nuoreka [JOK
ACT . OTHOCHTEJIbHOCTH https://m.edsoo.ru/7f41¢97¢c
but6mmoreka [{OK
P 4. K ) 21 1
aned BaHTOBAs Gu3HKa 0 https://m.edsoo.ru/7f41c97¢
PesepBHoe Bpems 1 0 0
OBILIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68 5 3



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

TEMATHYECKOEIIVNIAHUPOBAHHUE

10 KIIACC

Ne Hassanuepasgeisa KosmuectBo KoanuecrBo KoaunuecTBo [ara D1eKTPOHHBICNHPPOBLICOD

/it YACOB KOHTPOJIbHBI NPaKTHYECKH U3y4YeHust pazoBaTeabHBIEPECYPChI

xpadoTt xpabort

1. | Mexaanueckoensmxenue.Crucrema 1 https://fioco.ru/
oTcyera.

2. | CnocoOblonucanus 1 https://fioco.ru/
IBYKEHU. TpaekTopus.
[IyTb. Ilepemenienue.

3. | PaBHOMepHOETIpSIMOINHEHHOE 1 https://fioco.ru/
nBuxenue. CKOpocCTb.

4. | BxogHasi KOHTPOJbHAsA padoTa. 1 1

5. | Yckopenwue. 1 https://fioco.ru/
CxopocTelipu
JBIKCHUHUCYCKOPEHUEM.

6. | CeoGoxHOE majieHue. 1 https://fioco.ru/
JIBIKeHUE ¢ yCKOpEHUE
CBOOO/IHOTO Ta/ICHUS.

7. | PaBHOMepHOE 1 https://fioco.ru/
JBH)KCHHUETIOOKPYKHOCTH.
Kunematuxk
aa0COJFOTHOTBEP/IOTO Tea.

8. | JladopaTropnas paGora Nel 1 1

«/3yueHune IBUKEHUS TeJla 110
OKPY’KHOCTHY.




9. | [IpMHIMIIOTHOCHUTEIBFHOCTH https://fioco.ru/
BMexaHuke. Muepuus.
Ilepsslit3akoH HbprOTOH.
10. | Cmra. Macca.Bropoii 3akoH https://fioco.ru/
HeroToHa.
11. | Tperwuii 3akoHHpIOTOHA. https://fioco.ru/
['eonenTpryeckascucTeMaoTcyera
12. | Pemrenmnesamau https://fioco.ru/
«3akoubpiHrroToHaY. [Toagroroska
K KOHTPOJIBHOMU padoTe.
13. | KourpoJabHas paéora 1o teme
«Kunematukay.
14. | CunbiBnpupoe. https://fioco.ru/
CunatspKecTUN3aKOHBCEMHUPHOTO
TATOTCHUSI.
15. | Becrena.Cuibl ynpyrocru. https://fioco.ru/
16. | JlabopaTopHasi padora Ne2
«3mepenne )KeCTKOCTH TPy KUHBDY.
17. | Cunsrrpenus. https://fioco.ru/
18. JIBuxeHue Tena B rpaBUTAlMOHHOM https://fioco.ru/
nose. J[puxeHnue tena
1011 ICTBUEMHECKOIBKUXCHIL.
19. | Umnynsc. https://fioco.ru/

3aKOHCOXpaHEHUSIUMITYJIbCA.




20. MexaHnyeckas https://fioco.ru/
pabora.MomHOCTb. DHEPTHSI.

21. | 3akOHCOXpaHEHUSIHEPTHH. https://fioco.ru/

22. | Pemenue 3anau https://fioco.ru/
«3aKOHBICOXPAHEHUSIBMEXAHUKE)

23. | PaBHOBecueTell. https://fioco.ru/
Y cnoBHUspaBHOBECHSITEI.

24. | OcHOBHEBI https://fioco.ru/
enonoxeHnasMKT.bpoyHoBckoen
BIDKCHHE.

25. | B3aumo1eliCTBHEMOJICKY L. https://fioco.ru/
Ctpoenu
€TBEPABIX,)KHIKUXUTa3000pa3HbIX
TeJ.

26. |KouTpoabHas pa6ora 3a 1
MoJIyroaue.

27. | Pacnipenenenu https://fioco.ru/
€MOJICKYJIH ICAIbHOTOTa3a0CKOPOCTSI
M.

28. | OcHOBHOCYpABHECHHUE https://fioco.ru/
MKTuneansruororasa.

29. [ Temmeparypa https://fioco.ru/
WUTEIIOBO

epaBHOBeCI/Ie.9HCpFI/I${TeHHOBOFOHBI/I

KEHUS MOJICKYJI.




30. | YpaBHeHumecocTosTHA https://fioco.ru/
SIUJIeaTbHOTOTa3a.

31. | 'a30BBIC3aKOHBI. https://fioco.ru/

32. | JlaGopaTopHasi paGora Ne3
«OKCcIepUMEeHTaIbHAsL MTPOBEpPKa
3akoHa ['eit-JIroccakay.

33. | McnapeHHEeHKOHICHC AU https://fioco.ru/
.Kunennexunkocru.

34. | HacelueHHsliinap https://fioco.ru/
.BraxxnoctsBO311yXA.

35. | BrakHOCTBH BO3ayXa,TOUYKAPOCHI. https://fioco.ru/
Pemenunesanauy.

36. | IMosepxHOCTHO https://fioco.ru/
eHATSHDKCHUE)KUIKOCTH.

37. | Crpoenueuncnoiictsa https://fioco.ru/
KPUCTAIUTMYECKUXUAaMOPQHBIXTEIT.

38. | Mexanuuecku https://fioco.ru/
€CBOMCTBATBEPABIXTEIL.

39. | MexaHHYeCKHECBOMCTBATBEPIBIXT https://fioco.ru/
eJIMCBONCTBAXUAKOCTEN. PeniteHne
3amad.

40. | Kpucrammuzamus https://fioco.ru/
WILIABJICHUETBEPABIX TEIL.

41. | BHyTpeHHss https://fioco.ru/
SHEPTUANPAOOTABTEPMOIMHAMUKE.

42. | Konuyects https://fioco.ru/

OTCHHOTBI.ypaBHeHI/IeTeHHOBOFO6aH




aHca.

43. | PaGora rasza npu u3omnpoiieccax. https://fioco.ru/
44. | IlepBbIi3aKOHTEPMOIMHAMHKH. https://fioco.ru/
45. | Bropoiizakox https://fioco.ru/
TepmonnHamMuKu.
46. | KontpoabsHas pa6orarmo Teme
«MonekymnspHas GpusnKa.
TepmonnHamMukay.
47. | TemtoBsl https://fioco.ru/
ensurarenu. KITJ[TeruioBeIx 1BUTA
TEJEH.
48. | Dnexrpuzanmsren./[Ba Buga https://fioco.ru/
3apsi10B
.3aKOHCOXPaHEHHUIDIICKTPUIECKOT03a
psna.
49. [ 3akouKyroHna. https://fioco.ru/
50. | 3akoHcoXxpaHEHUS https://fioco.ru/
aJIeKTpruYecKoro3apsiia.3akoHKyoH
a. Pemrenunesanauy.
51. | DnekTpuyeckoenosie https://fioco.ru/
.Hanps»keHHOCTBAIEeKTPUIECKOTOIIO
JIAL.
52. | [Moneroueunor https://fioco.ru/
03apsia,3apsHKeHHOroIIapa.
53. | IIpuHIHIICYTEPTIO3UIIUUTIONEH.

https://fioco.ru/




54.

HpOBO,I[HI/IKI/II/II[I/IBJ'ICKTpI/IKI/I
BOJICKTPOCTAaTUYCCKOM IIOJIC.

https://fioco.ru/

55.

IToreHnima
JIDJIEKTPOCTATUYECKOTOTIONIS U
Pa3HOCTHIIOTEHIINAJIOB.

https://fioco.ru/

56.

DNEeKTPOEMKOCT
bYEIMHEHHOIOIIPOBOHUKA.
Konaencaropsl.

https://fioco.ru/

57.

JlaGoparopuas padora Ned
«ITocnenoBaTensHOE U MapaieNbHOE
COEIMHEHHE TPOBOTHUKOBY.

S8.

Pemenune3amadrioremMe «

DHepru
SINIEKTPOMArHUTHOTOB3aMMO,I€HCTBU
Y.

https://fioco.ru/

59.

DNEKTPUUECKUUTOK.
Cunaroka.YcinoBus
CyIIECTBOBAaHUS
AIIEKTPUYECKOTOTOKA.

https://fioco.ru/

60.

3akoHOMaIs
y4acTKallelu.
ConpoTHBIICHHUE.

https://fioco.ru/

61.

Pacuer
DJIEKTPUUECKUX
HEeNeUIOCTOSIHHOI'O
TOKa.

https://fioco.ru/

62.

PaboranMoIHoCTh
AIEKTPUYECKOTOTOKA.

https://fioco.ru/




63. | DJIC.3akonOMmamIst 1 https://fioco.ru/
MTOJIHOMIICTTH.

64. | Pemenuesamau«IlocTOSTHHBIN 1 https://fioco.ru/
ANEKTPUUCCKHUIATOK

65. | KonrpoJabHas paéora 3a 2 1
MOJIyro/IHe.

66. | DieKkTpOHHAs MPOBOIUMOCTH 1 https://fioco.ru/
Pa3IMYHBIXBEIIECTB. 3aBUCUMOCTh
CONPOTHUBJICHUSATIPOBOAHHUKAOT
temriiepaTypbl. CBEpXIPOBOIUMOCTb.

67. | Dnexrpuueckuiirox 1 https://fioco.ru/
BITOJTYTTPOBOTHUKAX.

68. | DiEeKTPUYECKUITOK BBaKyyMe. 1 https://fioco.ru/
Bcero 68

https://fioco.ru/




TEMATHYECKOEIIVIAHUPOBAHHE 11

KJIACC
Ne | Haspanuepazagena KoanuyecTBoO KoaunuecTBo KoanuecTBoO Jlata DeKTpOHHBIeNH(POBHIEOD
n/n 4aCOB KOHTPOJILHBI NMPAKTHYECKH U3y4yeHust pazoBaTeabHBIEPECYPChI
xpabort xpaboTt
1. MaruutHoe nose. MHaykuus 1 https://fioco.ru/
MarHMUTHOTO TOJIS.
2. Cuna Amnepa./leficTBue MarHuTHOTO 1 https://fioco.ru/
MOJIs1 HA TIPOBOJJHHUK C TOKOM.
3. JleiicTBuE MarHUTHOTO TIOJIST HA 1 https://fioco.ru/
JIBUOKYIIMICS DIICKTPUYECKUI 3apsijl.
Cuia Jlopenna.
4. Bxoanast koHTpoOJIbHAsSI padoTa. 1 1
5. Pemenue 3agau «MarautHoe noJiey. 1 https:/fioco.ru/
6. MarauTHbIe CBOWCTBA BEILIECTBA. 1 https://fioco.ru/
DJeKTpOMarHUTHAs WHAYKLUS.
7. MarauTHbIN TOTOK. 3aKOH 1 https:/fioco.ru/
AIIEKTPOMArHUTHOW MHAYKIIMHU.
8. JlabopaTropnasi padora Nel 1 1
«Omnpenenenne yCKOpeHUs
CBOOOJTHOTO TIA/IEHHSI C TIOMOIIBIO
MasiITHUKa».
9. Hanpaprnenue MHIyKIIMOHHOTO TOKA. 1

https://fioco.ru/




IIpaBumo Jlenna

10. Camounnnykuus. UHAyKTHBHOCTB. https://fioco.ru/
11. W3yueHue siBICHUS https://fioco.ru/
AIIEKTPOMArHUTHOW MHYKLUH
12. DEeKTPOMarHUTHOE T0J1e https://fioco.ru/
13. KonTtposbHas padora no teme
«DNEKTPOMarHeTU3M.
14. DIIeKTpOMarHuTHBIC KOJIeOaHusI. https://fioco.ru/
15. CBOOOTHBIC U BBIHYKJICHHBIC https://fioco.ru/
AIIEKTPOMAarHUTHBIE KOJIEOaHMUSI.
16. KonebaTenbHbIN KOHTYD. https://fioco.ru/
IIpeBpalienue 3Hepruu npu
ANIEKTPOMArHUTHBIX KOJICOAHUSIX.
17. [TepeMeHHBII 2TEKTPUIECKUHN TOK. https://fioco.ru/
18. [TpousBojacTBO, epeaaya u https://fioco.ru/
UCTIOJIb30BAHUE AIICKTPUICCKON
DHEPTHH.
19. ['enepupoBaHUE AITEKTPHUIECKOM https://fioco.ru/
sHeprud. TpaHchopMaToOpEI.
20. Pemenue 3anau «TpanchopmaTopbi». https://fioco.ru/
21. [Tpon3BOACTBO M MCMOJIB30BAHUE

https://fioco.ru/




ANEKTPUYECKON SHEPI M.

22, Ilepenaya 31€KTpOIHEPTUH. https://fioco.ru/
23. DNEeKTPOMArHUTHBIC BOJTHBI. https://fioco.ru/
24. OnexTpoMarHuTHas BosiHa. CBolicTBa https://fioco.ru/
AIIEKTPOMArHUTHBIX BOJTH.
25. [MpunMn paguoreneoHHON CBSI3H. https://fioco.ru/
[Ipocrenimmii paIuONpPUEMHUK.
26. Panuomokanus. Ilougrue o https://fioco.ru/
TeseBUICHNU. Pa3BuTHe cpeacTs
cBsa3u. CKOpOCTh CBETA.
27. 3aKOH OTpa)XEHUS CBETA. https://fioco.ru/
28. 3aKOH MPEIOMIICHHS CBETA. https://fioco.ru/
29. JlaGopaTtopnas paGora Ne2
«Onpenenenue nokazares
HPEIOMIICHUS.
30. [ToarotoBka K KOHTPOJBHOM paboTe. https://fioco.ru/
31. KonTposbHas padora 3a 1
MOJIyroiue.
32. Jlunza. IlocTpoeHue n300pakeHus B

JIMH3C.

https://fioco.ru/




33.

JlaGoparopHas padora Ne3
«OmnpeneneHue ONTUYECKONW CUITBI U
(hOKYyCHOTO PacCTOSIHHE COOMPArOIICH
JIH3BD.

34. Jucnepcus ceera. https://fioco.ru/

3s. WnTepdepennus creta. dudpaxius https://fioco.ru/
CBeTa.

36. [Tonsipuzarus ceera. https://fioco.ru/

37. Pemenue 3anau mo reme «OnrTuka. https://fioco.ru/
CBeTOBBIE BOJIHBI»

38. DJeMeHTBI TEOPUU OTHOCUTEIBHOCTH. https://fioco.ru/

39. [Toctynatsl Teopuun https://fioco.ru/
OTHOCHUTEJIbHOCTH.

40. PensaTUBUCTCKHIA 3aKOH CIIOXKCHHUS https://fioco.ru/
CKOpocCTel. 3aBUCUMOCTb SHEPTUU
TeNla OT CKOPOCTH €T0 JBIKCHUSI.

41. PenaruBuctckast nuaamuka. CBsizb https://fioco.ru/
MEXIy MAacCON U DHEPTUEH.

42. W3ay4yeHne u CeKTPBI https://fioco.ru/

43. Bunsl uznydenuii. [lkana https://fioco.ru/
AIIEKTPOMArHUTHBIX BOJTH.

44. CHekTpsbl U CIIEKTpabHbIE anlapatkl.

https://fioco.ru/




Bunb! cnextpoB. CrieKTpanabHbII

aHaJIN3.

45. HabGnronenue crionHoro u https://fioco.ru/
JMHEHYaToOro CIEeKTPOB.

46. WndpakpacHoe u ynbrpaduoieToBoe https://fioco.ru/
u3JIyueHus. PEHTreHOBCKUE JTy4n.

47. KonTtpoubHnas pabora no reme
«Onrukar.

48. CBeTOBbIE KBaHTHI. https://fioco.ru/

49. dotorddexT. YpaBHeHHE https://fioco.ru/
DWHIITENHA.

50. ®otonsl. [Ipumenenne https://fioco.ru/
dororddekra.

51. Ctpoenue atoma. https://fioco.ru/
OmneiTer Pesepdopra.

52. KBanToBbIe MocTyNnaThl bopa. https://fioco.ru/
Jlazepsl.

3. ®dwu3uka aTOMHOTO s/1pa https://fioco.ru/

54. CtpoeHue aTOMHOTO sijipa. SnepHbie https://fioco.ru/

CHIJIBI.




5S. DHeprus CBS3M aTOMHBIX si/iep. 3aKOH https://fioco.ru/
PaIMoaKTUBHOTO pacraja.

56. Snepuble peakuuu. Jlenenue suep https://fioco.ru/
ypana. LlenHble siepHbIe peakiuH.
SInepHslil peakTop.

57. [TpuMeHeHne SIePHOI SHEPTHH. https://fioco.ru/
Bbuonornyeckoe nelicTBue
PaIOAKTHBHBIX U3TYYCHUIA.

58. ®du3uka aToMa ¥ aTOMHOTO Apa. https://fioco.ru/

59. OnemeHTapHble yacThllbl. Du3nka https://fioco.ru/
AIIEMEHTAPHBIX YaCTHII.

60. KonTposbnas padora 3a 2
MOJIyTo/IHe.

61. PaBHOMEpHOE 1 HEpaBHOMEPHOE https://fioco.ru/
MIPSIMOJIMHEWHOE JIBUKEHUE.

62. 3akonbl HetoToHa. Perienue 3amay. https://fioco.ru/

63. ITonroroska x EI'D.

64. 3aKOHBI COXpaHEHUS B MEXaHUKE. https://fioco.ru/

65. OcuoBbl MKT. Pemenue 3anau. https://fioco.ru/

66. IToxroroska x EI'D.

67. CaoiicTBa TBEPABIX TN, KUIKOCTEH U

https://fioco.ru/




ra3oB. TeruioBble ABIEeHU. Penienue
3a;ad.

68.

Hrorosoe 3aKpCIJICHUC

Bcero
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