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HHOACHUTEJBHASA 3AIINCKA

[Iporpamma no ¢usuke 6a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIero
oOpa3oBaHus pa3paboTaHa HA OCHOBE MOJIOKEHUI U TpeOOBaHUH K pe3ysibTaTam
OCBOCHHMSI OCHOBHOM 00pa3oBaTesibHON MporpaMmsbl, npeactaBieHHbIX B I'OC
COOQO, a Takxe c yd€toM (QeaepainbHOil paboyeil mporpaMMbl BOCIUTAHUS U
KOHIIETIIMY TpenoaBanus yueoHoro npeamera «Pusnka» B 00pa3oBaTesIbHBIX
OpraHU3aAUAX Poccuiickoi Odenepannu, peanu3yrommx OCHOBHEIE
oOpazoBarenbHbIE MPOTPAMMBI.

Conepxanue mporpaMMbl 1o (U3HMKE HampapieHO Ha (HOpMHUpPOBaHUE
€CTEeCTBEHHO-HAyYHOU KapTUHbI Mupa oOyuarommxcs 10-11 kmaccoB mpwu
oOyueHMM uX (@u3nke Ha 0a30BOM ypOBHE HAa OCHOBE CHCTEMHO-
nesiTebHOCTHOTO  moaxoaa. [lporpamma 1o  QU3MKE  COOTBETCTBYET
tpeboBanusiMm GI'OC COO k miIaHUPyeMbIM JMYHOCTHBIM, MPEAMETHBIM U
MeETaIpeIMETHBIM pe3ysibTaTaM OOYUEHHUS, a TAKKE YUUTHIBAET HEOOXOAUMOCTD
peanu3ali  MEXKMPEIMETHBIX CBi3ed (U3NKH C €CTeCTBEHHO-HAyYHBIMU
y4eOHbIMU TIpeAMeTaMHu. B Hell ompenesnsitoTcsi OCHOBHBIE IENH H3YYCHHS
(bu3MKK Ha YpOBHE CpPEeIHEro 0011ero 00pa3oBaHusl, MIIaHUPYEMbIE PE3yIbTaThl
OCBOCHHS Kypca (PU3UKH: JMYHOCTHBIC, METANpeIMETHbIE, MpEAMETHBIC (HA
0a30BOM YpOBHE).

[Iporpamma no Gpu3uKe BKIIOYAET:

e IUIAHUpYEMbIE pE3yJbTaThl OCBOEHUS Kypca (u3uku Ha 0a30BOM

YpOBHE, B TOM YHCJIC TPEIMETHBIC PE3YJIbTATHI IO T0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeameta « Du3nkay 1mo rojgaMm o0ydeHusl.

du3nka Kak Hayka O HauOoyiee OOMIMX 3aKOHAX MPHUPOBI, BBHICTyMas B
KauecTBe Y4yeOHOro MpeAMeTa B IIIKOJIe, BHOCHT CYIIECTBEHHBIH BKJIAJ B
cucteMy 3HaHMi 00 okpyxkawmem wmupe. I[lIkonpHBI Kypc QuU3NKH —
CUCTEMOOOpA3yIONUi  JIJI1  €CTeCTBEHHO-HAYYHBIX yUEOHBIX MPEIMETOB,
MIOCKOJIbKY (DU3UYECKHE 3aKOHBI JIe)KaT B OCHOBE IIPOIIECCOB U SIBJICHHI,
M3y4aeMbIX XUMHEH, Owosoruei, usnueckoil reorpadueii U acTPOHOMHUECH.
Hcrnonp3oBaHrne M aKTHUBHOE TMpPUMEHEHHE (U3MUECKUX 3HAHHWM Ompenemnser
XapakTep U pa3BUTHE Pa3HOOOPA3HBIX TEXHOJOTUH B cepe SHEpPreTUKH,
TPAHCIIOPTa, OCBOCHUSI KOCMOCA, IMOJYYEHUSI HOBBIX MaTEPUAJIOB C 3aJJaHHBIMU
cBolicTBaMH © JApyrux. W3yueHue QUMK BHOCUT OCHOBHOM BKJIAJ B
dbopMHpOBaHHE €CTECTBEHHO-HAYYHOM KAapTUHBI MHpa OOy4aromuxcs, B
dbopMHupoBaHWEe YMEHUN TMPUMEHSITh HAyYHBIH METOJ TO3HAHUA TpHU
BBITIOJITHEHUN UMHU YI€OHBIX HCCIICIOBAaHUM.

B ocHOBy kypca ¢u3uku 11 ypOBHSI CpeaHEro oO0miero oOpa3oBaHMS
MOJIOKEH Psii UAEH, KOTOpPhIE MOXHO paccMaTpuBaTh KaK MPUHIUIIBI €ro
MIOCTPOCHMUSI.

Hoesa yenocmuocmu. B COOTBETCTBUM C HEW KypC SBISICTCS JIOTHYECKU
3aBEPIIEHHBIM, OH COJCPKUT MaTepuall U3 BCeX Pas3lesioB (U3HMKH, BKIIOYACT
KaK BOIIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOH (DH3HKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HEW maTepuall Kypca (U3UKA
o0beuHEH BOKpPYr GU3MYECKUX Teopuil. Bemgymmum B Kypce SBIsIETCS
dbopMupoBaHre MPEACTABICHUN O CTPYKTYPHBIX YPOBHSAX MaTE€pPHH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanmzanus mpeanonaraeT MCIOIb30BAHUE
T'YMaHUTAPHOTO MOTEHIHAA (U3HUIECKON HAYKHU, OCMBICIICHUE CBSI3M PA3BUTHS
¢u3nkn ¢ pa3BUTHEM OONIECTBA, a TaKkKe C MHPOBO33PECHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU TTPOOIeMaMHu.



Hoess npuxnaonou wnanpasiennocmu. Kypc GU3MKU Tpeanonaraet
3HAKOMCTBO C IIMPOKUM KPYIOM TEXHHUYECKHMX M TEXHOJIOTHYECKHUX
IPUIIOKEHUHN U3yUYEHHBIX TEOPHH U 3aKOHOB.

Hoes skonoeuzayuu peanusyercss MOCPEACTBOM BBEICHHUS JIIEMEHTOB
COJICpKaHUs, TOCBSIIEHHBIX SKOJIOTHYECKUM MpoOjeMaM COBPEMEHHOCTH,
KOTOpBIC CBSI3aHBI C PA3BUTHUEM TEXHUKH U TEXHOJOTHH, a TaKKe 00CYXKICHUSI
npoOJieM  palMoHANBHOTO  MPHUPOAOINONB30BAaHUS U AKOJOTHYECKOH
0€30MacHOCTH.

Crep)KHEBBIMU JJIEMEHTaMH Kypca (M3MKH Ha YPOBHE CPEIHEro OOIIero
oOpa3oBaHwMsI ABJSIFOTCS QU3HUYECKUE TEOpUH (POPMHUPOBAHUE TIPEICTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3NICCKON TEOpHUH, poiu (PyHIaMEHTATBHBIX 3aKOHOB
¥ TPUHIMIIOB B COBPEMEHHBIX TIPEJCTABICHUSAX O TMPHUPOJAC, TpaHHUIAX
NPUMEHUMOCTH TEOPHM, [JIi ONHUCAHUS €CTECTBEHHO-HAYYHBIX SIBIICHUN U
IIPOIICCCOB).

CuCTeMHO-JIeSITeIPHOCTHBIN MOAX0A B Kypce (U3MKM pealn3yercs
IOpeXJe BCEro 3a CUET OpraHu3alii SKCIEPUMEHTAIBHOU JeATEeIbHOCTH
oOyuaroruxcsi. st 6a30Boro ypoBHsI Kypca (UM3UKA — 3TO HCIOJIb30BaHUE
CUCTEMBI (DPOHTAIIBHBIX KPATKOBPEMEHHBIX IKCIEPUMEHTOB U JIA0OPATOPHBIX
paboT, KOTOopble B NIporpamMme Mo (usuke OObEIUHEHbI B OOIIUH CIUCOK
YUYEHMUYECKMX TMpaKTUYeCKuX paboT. BeljeneHne B yKa3aHHOM IepeyHe
1a60paTOPHBIX PabOT, MPOBOAUMBIX JIJII KOHTPOJS U OIIEHKH, OCYIIECTBISETCS
y4yacTHUKaMU  0Opa3oBaTeNbHOTO TIpollecca HUCXOJs U3  OCOOCHHOCTEH
IUTAaHUPOBAaHUS W OCHalleHus kaOuHera ¢usuku. [Ipu 3TomM obecreunBaeTcs
OBJIAJICHHE OOYYAIOMIMMHUCS YMEHUSIMH IPOBOJUTHh KOCBEHHBIE HW3MEpPEHHS,
UCCJIEIOBAHUS 3aBUCUMOCTEH (PU3NYECKUX BEIUYMH U MTOCTAHOBKY OIBITOB IO
IIPOBEPKE MPE/I0KEHHBIX THIIOTE3.

bonbioe BHUMaHUE yIEIsSETCS PEIICHUIO PAaCUETHBIX W KAaueCTBEHHBIX
3anau. [Ipu sTOM JU1st pacU€THBIX 337124 IPUOPUTETOM SIBIISIOTCS 3a/1a4 C SIBHO
3alaHHOM  (DU3UYECKOW MOJIENbIO, TO3BOJISIONINE TMPUMEHSTh W3yYCHHbIE
3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO paszjieia Kypca, TaKk U UHTETPHUPYS
3HaHUS W3 pa3HbBIX pasznenoB. [l KadecTBEHHBIX 3aady MPUOPUTETOM
SABJISIFOTCSL  3aJaHUsl Ha OOBSICHEHUE TMPOTEKAHUS (PU3UUYECKUX SIBICHUN U
IIPOIICCCOB B OKPYXKAIOIICH KU3HHU, TpeOyrolrue BbIOOpa (HU3NISCKOM MOJICIH
JUTSI CUTYalliy MTPaKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusimu PI'OC COO k wmarepualibHO-
TEXHUYECKOMY OOECHEeUeHHI0 yueOHOro mpouecca 0a30Bblil ypoBEeHb Kypca
¢u3NKKM Ha YpPOBHE CpEIHEro OoOIero oOpa3oBaHUS JODKEH H3y4aThCs B
YCJIOBHSIX TIPEIMETHOTO KaOWHeTa (PM3HUKU WA B YCIOBHUSX MHTETPUPOBAHHOTO
KaOuMHeTa MPEJAMETOB €CTECTBEHHO-HAY4YHOro Iukia. B kaOunere Qusuku
JOJDKHO OBITh HEOOXOAMMOE JIabOpaTopHOE O0OPYIOBAaHUE VISl BBHIMOTHEHUS
YKa3aHHBIX B TporpaMme 10 (PU3NKE YYCHHUYECKUX MPAKTHYECKUX PAOOT U
JE€MOHCTpAaLlMOHHOE 000pyA0BaHHUE.

JlemoHCTpaninoHHoe 000pynoBaHue (GOPMHUPYETCS B COOTBETCTBUU C
MPUHITUIIOM MHWHHMAJIBHOW JIOCTATOYHOCTH M O00OECIeUMBAECT MOCTAHOBKY
MEePEUYNCICHHBIX B TIPOrpaMMe MO (PU3MKE KIIOYEBBIX JIEMOHCTpAIUil s
WCCJICIOBAHMST W3Y4YaeMbIX SIBJICHUHW W MPOIECCOB, OHMIUPHUUYECKUX U
(dyHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYECKUX MPUMECHECHHM.

JIaGopatopHoe 000pyAOBaHHME i YyYEHHYECKHMX MNPAKTHUECKUX padoT
dbopmupyeTCcs B BUI€ TEMATUIECKUX KOMIUIEKTOB U 00€CTIEUNBAETCS B pacuéTe
OTHOTO KOMIUIEKTa Ha JBYX OOydJaronmmxcs. TeMaTH4ecKue KOMIUICKTHI
1a00paTOPHOTO OOOPYIOBAaHUS ODKHBI OBITHh TOCTPOCHBI HA KOMIUIEKCHOM



UCIOJIb30BAaHUU aHAJIOTOBBIX U IU(MPOBBIX TPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BUJIE IU(POBBIX TabopaTopuil.
OCHOBHBIMHU 1IEJISIMU U3y4€HUs] PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

dbopMHpOBaHHE MHTEpECa M CTPEMIICHHS OOYYaIONMIUXCS K HAyIHOMY
U3YYCHUIO MPUPOJBI, PA3BUTHE WX HHTCIUICKTYaJIBHBIX M TBOPUYECKHX
CIIOCOOHOCTE;

pa3BUTHC TMPEACTABICHUA O HAYYHOM METOJE TIO3HAHUSA W
(GopMHpOBaHHE HCCIACAOBATEIIBCKOTO OTHOIICHUS K OKPYXKaIOIUM
SIBJICHHSIM;

(dbopMHpOBaHME HAYYHOTO MHPOBO33PCHHS KaK pe3ysibTara H3YYCHHS
OCHOB CTPOCHHS MaTEPHH M (PYHIaMCHTAJIbHBIX 3aKOHOB (DPU3HKH;
dopMHupOBaHWEe YMEHUN OOBSCHATH SIBICHUS C HCIOJb30BAaHUEM
(bM3UYECKUX 3HAHUN U HAYYHBIX JI0KA3aTEIbCTB;

dbopMupoBaHUEe MPEACTABICHUN O POJU (DU3UKHU IS Pa3BUTHUS JPYTUX
€CTEeCTBEHHBIX HaYK, TEXHUKHU U TEXHOJIOTHM.

HOCTI/I}KGHI/IG OTHX ueneﬁ oOecrneynBaeTcs pCHICHUCM CIICAYIOIIUX 3a1a4 B
IMPOLCCCC N3YUCHUS KypCa (bl/IBI/IKI/I Ha YPOBHC CPCOHCTO 06HIGI‘O O6p&30BaHH$II

npuoOpEeTeHHEe  CHUCTeMBbl  3HaHUKM 00  o0mmux  usHueckux
3aKOHOMEPHOCTSAX,  3aKOHAX, TEOpHUAX, BKJIKOYas  MEXaHHKY,
MOJICKYJISIpHYIO (DU3UKY, JJICKTPOJAMHAMHUKY, KBAaHTOBYIO (HU3HKY H
AJIEMEHTHI acTPODU3UKH;

dbopMupoBaHHEe YMEHHH TIIPUMEHATh TEOPETUUYSCKUE 3HAHUSA IS
00bsICHEHUS (U3MYECKUX SBJICHUH B MPUPOAC M JUISI TPHHATHS
MPAKTUYECKUX PEUICHUM B MOBCEIHEBHOM KU3HU,

OCBOCHHE CITOCOOOB PEIICHUS Pa3IMYHBIX 3a/Jad C SIBHO 3aJIaHHOM
(dbu3uYeCKO MOJIENBIO, 3a7a4, MOAPAa3yMEBAIOIINX CaMOCTOSTEIIHHOE
co3JlaHue (PU3UIECKON MOCITH, aICKBATHOM YCIOBHSM 3aJ1auH;
MOHUMAaHHE (PU3MUECKUX OCHOB M MPUHIUIIOB JEHUCTBUS TEXHUUYSCKHUX
YCTPOMCTB W  TEXHOJOTMYECKUX TMPOILECCOB, HX BIHUSHHUSA Ha
OKPYKAIOILYI0 CPENY;

OBJIAJICHUE METOAAMH CAMOCTOSITEJILHOTO TNIAHUPOBAHUS U IPOBEICHUS
(U3UIECKHUX IKCIIEPUMEHTOB, aHAJIN3a U HHTEPIIpETallui HH(HOPMAIIHH,
OIPEJICJIEHUS JOCTOBEPHOCTH MOJIYYCHHOI'O PE3YJIbTATA;

cO3JaHue YCIOBUM JUIA pa3BuTUA YMEHUH IIPOEKTHO-
HCCJIE0BATEIIbCKOM, TBOPUECKOU AEATEIbHOCTH.

Ha usydyenue ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
obOpazoBanus orBoautcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIIETIO),
B 11 knmacce — 68 yacoB (2 yaca B HEAEINIO).

[Ipenmaraemeiii B mporpamMme 1o (U3MKE MEpPeUYeHb JIA0OPATOPHBIX H
MPAKTUYECKUX PalOT SBISECTCS PEKOMEHIOBAHHBIM, YYUTEIh JEIacT BHIOOP
MPOBEACHHS JTabOpPaTOPHBIX PAa0OT M OMBITOB C YUYETOM HWHIWBHIYATHHBIX
0COOEHHOCTEM oOyJaromuxcs.



COIEPKXAHUE OBYYEHUA
10 KJTACC

Pa3nen 1. @®usuka M1 MeTOAbI HAYYHOT'O O3HAHUSA

®dusuka — Hayka o npupoje. HayuHble METO/bI TO3HAHUS OKPYKAIOIIETO
Mupa. Ponb BKCliepuMEHTa M TEOpUU B IIPOLIECCE ITIO3HAHMS MPUPOIBI.
DKCIepUMEHT B (DU3HKE.

MopenupoBanue puU3NUECKUX SBJICHUHN U MpolieccoB. HayuHbie THIIOTE3HI.
dusznveckue 3aKoHbI M TEOpUU. [paHUIBI TPUMEHUMOCTH (HU3UYECKHUX
3aKOHOB. [ [pHHITUIT COOTBETCTBUSI.

Ponps u MecTo pusuku B popMHpOBaHUU COBPEMEHHON HAy4YHOW KapTHUHBI
MHpa, B IPAKTUYECKOU AEATEIbHOCTH JIFOICH.

Jlemoncmpayuu

AHaJIoroBele ¥ HMU(POBBIE H3MEPHUTEIBHBIC MPUOOPHI, KOMIILIOTEPHBIC
JATYUKH.

Paznen 2. Mexanunka

Tema 1. Kunemamuka

Mexanunueckoe ABMkeHHE. OTHOCUTEIBHOCTh MEXaHUYECKOTO JIBUKCHMUS.
Cucrema otcuéra. TpaekTopusi.

[lepemernienue, ckOpocTh (CpelHss CKOPOCTb, MTHOBEHHAs] CKOPOCTH) M
YCKOPEHUE MaTepUaJIbHOW TOYKH, UX MPOCKIIMU HAa OCH CHUCTEMbI KOOpJMHAT.
CioxxeHue nepemMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEIHOE ABMXeHHE. | paduku
3aBUCUMOCTH KOOPJWHAT, CKOPOCTH, YCKOPEHHS, MNYyTH U IEepEeMEIICHUS
MaTepuaIbHOW TOYKH OT BPEMEHHU.

CBobosHOE TIazieHrne. Y CKOpeHHE CBOOOTHOTO MaACHUSI.

KpuBonuuennoe pnBwxeHue. JIB)KEHHE MaTEpUAbHOM TOYKHA IO
OKPYKHOCTH C TMOCTOSSHHOW II0 MOJIYJII CKOPOCTBIO. YTJOBas CKOpPOCTH,
JTUHEWHas ckopocTh. Ilepuon m yactora oOpamieHus. LleHTpocTpemuTeabHOE
YCKOpEHHUE.

TexHudeckre yCTpoMCTBa W MPAKTUUECKOE IPHUMEHEHME: CIHIOMETD,
JBUKEHUE CHAPSJIOB, IICMTHBIC U PEMEHHBIC MIEpeaadn.

Jlemoncmpayuu

Mopenb CHUCTEMBI OTCUETA, WJUTIOCTpaIns KMHEMaTHUYECKUX
XapaKTEPUCTHUK JIBUKEHHUS.

[IpeoOpazoBanme ABUKEHUN ¢ HCTIOJIBb30BAHUEM IIPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3AyX€ U B Pa3pEeKEHHOM MPOCTPAHCTBE.

HaGnronenue nBmkeHus Tena, OPOMIEHHOTO TOJ YIiOM K TOPU30HTY U
TOPU30HTAIBHO.

N3mepenne yckopeHusi CBOOOTHOTO TafCHUSI.

Hanpasnenue CKOpoCTH Ipu ABUAKEHUH 110 OKPYKHOCTH.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3ydyeHnne HEpPaBHOMEPHOTO JBWXKEHUS C  LEIbIO  ONpeAeieHUus
MT'HOBEHHOW CKOPOCTH.

UccnenoBanne COOTHOUIEHUS MEXIY MyTSAMH, MPONUIAECHHBIMU TEIOM 3a
MOCJEAOBATEIbHBIE PABHBIE IPOMEXKYTKH BPEMEHU NPH PaBHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYJIIO.

N3yuenue nBMKEHHUs IAPUKA B BA3KOM )KUIKOCTH.

N3yuenune aBuKEHUS Tena, OPOMIEHHOTO TOPU30HTAIBHO.



Tema 2. /lunamuka

[Ipunuun otHOcuTenbHOCTH ['anmumesi.  IlepBbid  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tenma. Cwuna. llpuHuun cynepno3uuuu cuil. Bropoil 3akoH
HproToHa i wmarepuanbHOM TOYKM. Tperud 3akoH HprotonHa s
MaTepUAIIbHBIX TOYEK.

3akoH BceMmHupHOro TAroteHus. Cuma Tsbkectn. IlepBas kocmuueckas
CKOPOCTb.

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

Tpenne. Bunpl Tpenus (Mokosi, CKoJibKeHUsA, kadueHus). Cuia TpeHHs.
Cyxoe Tpenue. Cumna TpeHHs CKOJIBKEHHs U cuiia TpeHus nokos. Koadduiment
TpeHud. Cuia CONpOTUBIICHUS MTPU ABWKEHHUH TEJIA B )KUIKOCTH WM Ta3e.

[TocTynarenbHOE U BpalaTelbHOE IBIKEHHE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHIIBI OTHOCUTEJIBHO OCH BpalleHus. Ilimedo cuibl. YcnoBus
paBHOBECHUS TBEPAOTO TEJIA.

TexHuueckne yCTpOWCTBA U IMPAKTUYECKOE IPUMEHEHUE: IOIIIUITHUKH,
JBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPLIUU.

CpaBHeHHE MacC B3aUMOJICHCTBYIOIINX TET.

Bropoii 3akoH HerotoHna.

N3mepenue cui.

CrioxeHue CHIL.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMaIIHH.

HesecomocTts. Bec Tena npu yCkOpEeHHOM NOABEME U MAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcoBust paBHOBECUS TBEPAOTro Tea. Buabl paBHOBECHS.

Yuenuueckuu sxcnepumenm, nabopamopuvie pabomol

N3yuenune aBuxeHus: Opycka 1o HaKJIOHHOW MJIOCKOCTH.

HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B IIPYKUHE U
PE3MHOBOM 00pa3siie, OT uX JAedopMarnuu.

UccnenoBanue ycnoBul paBHOBECUS TBEPAOIO TeJd, WMEKOLIET0 OCh
BpAILICHUS.

Tema 3. 3aKoHbl COXPAHEHUA 6 MEXAHUKE

NmMnynbc MaTtepuanibHOW TOUYKHM (T€a), CUCTEMbl MaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl 1 U3MEHEHUE UMITYJIbCA Tea. 3aKOH COXPAHEHUs HUMITYJIbCa.
PeakTuBHOE nBUXKEHUE.

PaboTa cuiibl. MOIITHOCTH CHJTBI.

Kunetndeckasi Heprusi MaTepualbHON Toukdu. TeopemMa 00 M3MEHEHHH
KWHETUYECKON SHEPTHH.

[TorenunanbHas SHEprusl. [TorennuanbHas SHEprus YIIPYTO
neopMUpPOBaHHON TpyXUHBL. [loTeHIMaNbHAsT dSHEpPrusi Tena BOIU3U
MMOBEPXHOCTH 3EMJIH.

[ToTenmuanpHpie W HEMOTEHIMANbHBIE  CUJbl.  CBs3b  PabOTHI
HENOTEHUHAIBHBIX CUJI C U3MEHEHUEM MEXAHMYECKOW SHEPTHM CHUCTEMBI TEI.
3aKOH COXpaHEHUS MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHHS.

TexHuyeckue yCTpouCTBa U IPAKTUYECKOE IPUMEHEHNE: BOAOMET, KOIIED,
MPYXKUHHBIN IUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.



PeaktuBHOE ABUKEHHUE.

[lepexoa NOTEHIIMAILHON YHEPTUU B KHHETUUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3yuenue abCOMOTHO HEYNIPYTroro yjaapa ¢ MOMOUIBIO0 JIBYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

UccnenoBanue cBsi3u paboOThl CHIIBI C HM3MEHEHHEM MEXaHUYECKOU
SHEPIuM Teja Ha IPUMEPE PACTIKEHUS PE3UHOBOIO JKIyTa.

Paznen 3. ModsekyasipHasi pu3nka u TEpMOJAMHAMUKA

Tema 1. Ocnoebt MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIC TIOJIO)KCHUSI MOJIEKYJISIPHO-KMHETHYECKOM TEOPUH U HUX
ombITHOE oOocHOBaHHME. bpoyHoBckoe aBwxkenue. Juddysusa. Xapaxrep
JOBIKEHUS W B3aMMOJICMCTBHUSl YACTHI] BellecTBa. Mozeln CTPOECHHUS ra3oB,
KUJAKOCTEH U TBEPIBIX TN U OOBSICHEHUE CBOMCTB BEIIECTBA Ha OCHOBE ITHX
mozeneil. Macca u pa3mepsl MoJnekyd. KonuuecTtBo BemecTtBa. IlocTosiHHas
ABorazapo.

TennoBoe paBHoBecue. Temmepatypa u e€ wu3Mepenue. Illkana
temmneparyp Llenbcus.

Mopgens wuzaeanbHoro ra3za. (OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-
KMHETUYECKOU TEOpPHH HCaNbHOro rasa. AOCOIOTHAS TeMIeparypa Kak Mepa
CpeaHEN KMHETHUYECKON SHEPruy TEIJIOBOTO IBWXKEHHUs dacTull raza. [llkama
temneparyp KenbBuHa. ['a30Bble 3akoHbl. YpaBHeHHe MeHpaeneeBa—
Kianeitpona. 3akon J{anberoHa. M30mpoiiecchl B Ua€aaibHOM ra3e ¢ HOCTOSIHHBIM
KOJIMYECTBOM  BelecTBa. [paduyeckoe MpeACTaBICHUE  H30IMPOIECCOB:
U30TepMa, U30X0pa, u3o0apa.

TexHuyeckre yCTpOMCTBA M MPAKTUYECKOE TNPUMEHEHUE: TEPMOMETP,
Oapomerp.

Jlemoncmpayuu

OnbITHI, TOKa3bIBAIOIINE JUCKPETHOE CTPOCHHUE BellecTBa, (ororpaduu
MOJIEKYJ OPraHUYECKUX COCTMHEHUM.

OnbiTel 10 U PYy3UN KUIAKOCTEH U ra30B.

Mopens OpOyHOBCKOTO JABHKCHHS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIINE CYyILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMO/ICCTBUS.

Mogens, WIUTIOCTpUpPYOIIas MPpUpoay AaBICHHUS ra3a Ha CTEHKHU COCY/a.

OnbIThl, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHSI HWJ€aJbHOIO Trasa,
M30MPOLIECCHI.

Vyenuueckuii sxcnepumenm, 1abopamopusie pabonol

Ornpenenenue Macchl BO3/1yXa B KJIACCHOW KOMHATE€ HA OCHOBE U3MEPECHUI
00bEMa KOMHATBHI, TaBJICHUS U TEMITEPaTyphl BO3yXa B HEH.

UccnenoBanne  3aBUCUMOCTHM  MEXJIYy  MHapamMeTpaMd  COCTOSIHUS
Pa3peKEHHOrO0 Tasa.

Tema 2. OcHosbl mepmooOuHaAMUKU

TepMoanHaMuuecKas CHUCTEMA. BuyTrpennss DHEPTUA
TEPMOJIMHAMHYECKOW CHUCTeMbl M CcmocoObl e€ wu3MeHeHus. KoimuecTBo
TEMJIOTHl U paboTa. BHyTpeHHssT sHEprus OJHOATOMHOTO HCATHHOTO Ta3a.
Buael Temonepenayn: TemIONPOBOAHOCTh, KOHBEKIIUS, U3JIyUCHHE. Y AebHas
TEITIOEMKOCTH BelecTBa. KonmuecTBO TEMIOTHI PHU TEIIONEpeaaye.



[Tonsatue o0 amuabatHOM mnporecce. [lepBbIii 3aK0H TEPMOJMHAMUKH.
[IpumeHeHne mepBOTro 3aKOHA TEPMOJIUHAMUKH K H3omporlieccaM. ['padudeckas
UHTEpIpeTalys padoThl rasa.

BTtopoii 3akon TepmoauHaMuki. HeoOpaTUMOCTB MPOIIECCOB B MPUPO/IE.

TersioBele  MamuHbl.  [IpuHUMOBL  ACHCTBUA  TEIUJIOBBIX — MAIIMH.
[IpeoOpazoBanus PHEPrUM B TEIUIOBBIX MamiuHax. Koad@uiMeHT mojae3Horo
nericTBusl TeruioBo MamuHbl. [ukin KapHo u ero kodpuIMEHT MOJe3HOTro
NEeNUCTBUS. DKOJIOTHYECKHUE TPOOIEMBI TEIJI0IHEPT e TUKH.

TexHuueckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHWE: JIBUTATEIIb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJOAMIbHUK, KOHJAUITUOHED.

Jlemoncmpayuu

W3MeHeHne BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU paOOThI: BBIJIET
npoOku U3 OYyTBUIKM IMOJ JACHCTBHEM CXKATOr0 BO3/yXa, HarpeBaHue sdupa B
JATYHHOU TPYOKe IMyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHnenne  BHYTpeHHEW  SHeprum  (TeMmrmeparypbl) Tela  MpHU
TeIrIonepeaaye.

OnbiT 1o aanabaTHOMYy pACIIMPEHUI0 BO3[yXa (OMBIT C BO3IYIIHBIM
OTHHBOM).

Mopenu mapoBoii TypOWHBI, JIBUrareisi BHYTPEHHETO CrOpaHus,
PEaKTUBHOTO IBUTATES.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3Mmepenne yaenbHON TEMIOEMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeuyecmea. Pazoevie nepexoovl

[Tapoo6pa3oBanue u koHaeHcanus. Mcnapenue u kuneHue. AOGCOTOTHAS
Y OTHOCHUTEJbHAs BIIAXKHOCTH BO3ayxa. HachlleHHbIN map. Y IelbHas TEIIoTa
napooOpa3oBaHusi. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHUS OT 1aBJICHHUS.

TBépnoe temo. Kpucrammueckne u aMmopdHblie Tena. AHU30TPONUS
cBOMCTB KpucTamuioB. JKunakue kpucrtamibl. COBpEMEHHBIE MaTepUAIb.
[InaBneHue u KpucTaIIU3aNus. Y ieJabHas TerioTa rmiaasiaeHus. Cyomumanus.

YpaBHEHHUE TEIJIOBOTO OajaHca.

TexHuyeckre ycTpoWcTBA U NPAKTUUECKOE MPUMEHEHHUE: TUTPOMETP M
IICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUU TOJIYYEHUS COBPEMEHHBIX MaTEPHUAJIOB,
B TOM YHUCJIE HAHOMAaTEpPUaIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kunenue npu noHWKEHHOM J1aBJICHUMU.

Crioco0Obl U3MepeHUs BIAXKHOCTH.

HaGnronenue HarpeBanust v IJIaBJIEHUS KPUCTAJUTMUECKOTO BEIIECTBA.

JleMOHCTpalnust KpUCTaJIOB.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabonol

N3mMepenre OTHOCUTENBHON BIAKHOCTH BO3yXa.

Pa3znesn 4. JinekTpoanHamMuka

Tema 1. dnekmpocmamuka

DneKTpu3anus Tela. DJEKTpUuecKuid 3apsa. JBa BHAA 3JIEKTPUYECKHUX
3apsAnoB. [IpoBOAHUKHY, AMAIEKTPUKH U TOJYIPOBOJHUKHA. 3aKOH COXPAHCHHUS
AIEKTPUYECKOTO 3apsija.

B3aumopeiictBue 3apsanoB. 3akoH KynoHa. TodeyHBI 3IEKTpHUYECKUI
3apsi. Dnekrpuueckoe noiie. Hanpsok€HHOCTH AiekTpuueckoro nois. [punnun
CyHepHO3ULIUU ANEKTPUUYECKUX TIOJICH. Jluaun HANPSHKEHHOCTH
AIEKTPUYECKOrO MOJIS.



PaGora cun oanekrpocratmyeckoro modsa.  [lorenuuan. PasHocTh
NOTEHUUANOB. [IpOBONHMKM W JUANEKTPUKU B IIIEKTPOCTATUYECKOM IIOJIE.
Jlusnextpruyeckasi MpOHUIAEMOCTb.

DIIEKTPOEMKOCTb. Konnencatop. DIIEKTPOEMKOCTh IIJIOCKOTO
KOHJIEHCATOpa. DHEPrUs 3apsSKEHHOI0 KOHAEHCATOPA.

TexHuyeckne ycTpoWCTBAa U MPAKTUYECKOE NPUMEHEHHE: AJIEKTPOCKOIL,
AIEKTPOMETpP, DJEKTPOCTATHUECKas 3alluTa, 3a3eMJICHUE SJEKTPONpUOOpPOB,
KOHJICHCATOpP, KOMMUPOBAJIbHBIN allapar, CTPYUHBIN OIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AJIEKTPOMETPA.

B3anmoneiicTBre Ha3IEKTPU30BAHHBIX TE.

DIIEKTPUYECKOE TTOJIE 3aPSKEHHBIX TEL.

[IpOBOIHUKM B 3JIEKTPOCTATUYECKOM I10JIE.

DIIEKTPOCTaTUYECKAs 3alUTA.

JIMDIIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh AJIEKTPOEMKOCTH IUIOCKOTO KOHJAEHCATOpa OT IUIOIAgu
IJIACTUH, PACCTOSIHUSA MEXKAY HUMHU U TUIEKTPUIECKOW POHUIAEMOCTH.

DHeprus 3apsSKEHHOr0 KOHAEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenue 351eKTpOEMKOCTH KOHAEHCATOPA.

Tema 2. Ilocmoannwiit 31ekmpudeckuii mok. Toku 6 paznuunvix cpeoax

DJIEKTPUYECKU TOK. YCJOBUS CYIIECTBOBAHUS AJIEKTPUUYECKOTO TOKA.
Nctounuku Toka. Cuina Toka. [IocTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 1711 y4acTKa LENu.

DJIEKTPUYECKOE COMPOTHUBJIECHUE. YJIETbHOE COMPOTHBIIEHUE BEILECTBA.
[TocnenoBarenbHOE, MapauIebHOE, CMEIIAHHOE COETMHEHNUE IPOBOJHUKOB.

PaGora osnextpuyeckoro Toka. 3akoH Jhxoyns—Jlenna. MoiHOCT
3JIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYIAsl CHJIA U BHYTPEHHEE COMPOTUBIICHUE UCTOYHHKA TOKA.
3akoH Oma 1 TOJNIHOM (3aMKHYTOW) 3iekTpudeckoil 1menu. Kopotkoe
3aMbIKaHHE.

DJIEKTPOHHAas  MPOBOJUMOCTh  TBEPABIX  METAUIOB.  3aBUCHUMOCTh
CONPOTHUBJIEHUSI METAILJIOB OT TeMIlepaTypbl. CBEpXIPOBOJIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX MTYYKOB.

[MonmympoBonuuku.  CoOcTBeHHass W MNpPUMECHas  MPOBOJAUMOCTD
noJIynpoBOAHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHUKOBEIE TPUOOPHI.

ONIEKTPUYECKU TOK B pacTBOpax M paciiiaBax dSJIEKTPOJUTOB.
DIIEKTPOIUTHYECKAS JUCCOLUALINS. DIEKTPOIU3.

DJIEKTpUUECKU TOK B razax. CaMOCTOATENbHBIH U HECAMOCTOSTEIbHBIN
pa3psan. Monuus. [Lazma.

TexHuueckne yCTpOWCTBA M NPAKTUYECKOE NPUMEHEHHE: aMIIEpMETD,
BOJIBTMETP, PEOCTaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHBIC MPUOOPHI,
ANIEKTPOOCBETUTETLHBIE MPUOOPHI, TEPMOMETP CONPOTHBIICHHS, BAaKyyMHBIN
UON, TEPMUCTOPHI HW  (POTOPE3UCTOPHI,  TMOJIYNPOBOJHUKOBBIA  JTHO,
rajbBaHHKaA.

Jlemoncmpayuu

N3MepeHne cuiibl TOKa U HAMPSHKEHUSL.

3aBUCUMOCTh COMPOTUBIICHUS! IUIUHIPUYECKUX MPOBOJHUKOB OT JIJIMHBI,
IJIOLIA/IM MTOTIEPEYHOTO CEUCHUS U MaTEepUaIa.

CmenianHoe COeIMHEHUE MTPOBOAHUKOB.



[Ipssmoe wu3MepeHue HIEKTPOABWKYLIEH cuiibl. KOpoTkoe 3aMblkaHue
rajqbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTHUBIICHUSI.

3aBUCHUMOCTh COPOTUBIICHUSI METAJIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoil pa3psa U IpOBOJAUMOCTb BO3IyXa.

OnHOCTOPOHHSISI TPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol

N3ydenne cMEmaHHOro COeIMHEHUST PEZUCTOPOB.

N3MepeHne aneKTpoABUKYILEH CHIIBI HICTOYHUKA TOKA U €70 BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6nronenue snekrposnusa.

MexnpeaMeTHbIe CBSI3H

Nzyuenue kypca ¢pusuku 6a3oBoro ypoBHs B 10 Kiacce oCyIIeCTBISETCS €
Y4ETOM COJIEPKATENBHBIX MEXIPEAMETHBIX CBA3E€U C Kypcamu MaTE€MaTHKH,
OMOJIOTHUH, XUMUH, TeoTpaduu U TEXHOJIOTHUH.

Meowxcnpeomemuvie nonsimusi, CBSI3aHHBIE C U3YYEHHEM METO0B HAYUYHOTO
MO3HAHUSA: SIBJICHUE, Hay4YHbIA (paKT, TUMOTE3a, PU3NUECKasi BEIIMYMHA, 3aKOH,
Teopus, HaOIIOJCHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelnieHHEe CHUCTEMbl YpaBHEHUM, JHMHEWHAs QYHKIUA,
napabona, runepbosia, uXx rpaduKd U CBOMCTBA, TPUTOHOMETPUUECKUE
byHKINU: CUHYC, KOCHHYC, TaHI'€HC, KOTaHI'€HC, OCHOBHO€
TPUTOHOMETPUUECKOE TOXKIECTBO, BEKTOPHI U UX IPOCKIHUHU HA OCH KOOpJMHAT,
CJI0KEHHUE BEKTOPOB.

buonocua: wmexanudyeckoe IBWKEHHWE B JKUBOW mipupoxae, auddysus,
OCMOC, TEIJIOOOMEH >KMBBIX OPraHu3MOB (BHUABI TEILIONEpPEIadyH, TEIIOBOE
paBHOBECHUE), DJIEKTPUUECKHE SBJICHHS B )KMBOM MPUPO/IE.

Xumus: NTUCKPETHOE CTPOCHME BEIECTBA, CTPOCHUE ATOMOB U MOJIEKYII,
MOJIb BEIIECTBA, MOJIApHAs Macca, TEIJIOBbIE CBOWCTBA TBEPABIX TeI,
KUAJIKOCTEU U Ta3oB, DJIEKTPUUYECKUE CBOKWCTBA METAJUIOB, JJIEKTPOJIUTHUECKAS
JAWCCOLIMALNS, TAIbBAHUKA.

l'eocpagus: BnaXxHOCTb BO3/1yXa, BETPbI, 0ApOMETP, TEPMOMETP.

Texnonozus: mpeoOpa3oBaHUE ABUKEHUN C UCTIOJIb30BAaHUEM MEXaHU3MOB,
Y4ET TPEHHUS B TEXHUKE, MOAIIMIIHUKH, MCIIOJb30BAHUE 3aKOHA COXPAHEHHS
UMITyJIbca B TEXHHUKE (pakeTa, BOJOMET W JAPYTHE), JABUTATEIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHA, OBITOBOM XOJOJIWJIBHUK, KOHJIUIIUOHED,
TEXHOJIOTUM  TIOJIy4YEHUSI COBPEMEHHBIX MAaTepUajgoB, B TOM  YHUCIE
HAHOMATEepUAJIIOB, W  HAHOTEXHOJOTHM,  DJIEKTPOCTATHYECKAs  3allMTAa,
3a3eMJICHUE AIIEKTPOIIPUOOPOB, KCEPOKC, CTpYHHBIN IIPUHTEDP,
AJNIEKTPOHATPEBATENbHBIE  TPUOOPHI,  AJIEKTPOOCBETUTEIBHBIE  MPHUOOPHI,
rajbBaHHKaA.

11 KITACC

Paznen 4. DinekTpoguHaMuKa

Tema 3. Macnummnoe noe. I1eKmpoMazHUMHAA UHOYKYUSA

Iloctossauble MaruuThl. B3amMmopaeilcTBHE IIOCTOSIHHBIX  MAarHWTOB.
MarautHoe mnone. BekTtop MarHuTHOW MHAyKUuH. [IpuHIUMN cyrnepno3uuuun
MAarHUTHBIX NOJIeW. JINHUKM MarHUTHOM MHAyKUuK. KapTuHa MTMHUNA MarHUTHON
VHAYKIHAH TOJISI TOCTOSIHHBIX MAarHUTOB.

MarauTHOoe MOJi€ MPOBOJHHMKA C TOKOM. KapThHa nMHWUNA HHAYKIHHA
MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOT'O KOJIBLIEBOTO



NPOBOJIHMKA, KaTymku ¢ TokoM. OmnweiT Opcrena. BizaumogaeicTue
MIPOBOJIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna JlopeHna, e€ MOIyiabp M HampaBiieHUE. JIBU)KEHUE 3apsiKEHHOU
YacCTHUIIBI B OJJHOPOJHOM MarHUTHOM MoJjie. PaGoTa cuinel Jlopenna.

SIBneHne »IEeKTpOMArHUTHOM WHAYKIUU. [lOTOK BEKTOpa MarHUTHOM
UHIYKIAHA. OJEKTPOJABWKYIIAs CUJa WHIYKIMUA. 3aKOH 3JIEKTPOMArHUTHOU
uHaykuu dapanes.

BuxpeBoe anekTpuueckoe moJie. DJIEKTPOABIKYILAS CHJIA WHIYKIUUA B
MPOBOJIHUKE, IBHKYIIIEMCS TOCTYIATEILHO B OJHOPOTHOM MAarHUTHOM IIOJIE.

[IpaBuno Jlenua.

NHAYKTUBHOCTh. SIBJI€HHE CAaMOWMHAYKIUH. OJEKTPOABMKYIIAs CHJa
CAMOMHIYKIIUH.

DHeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHUYEeCKHE YCTPOMCTBA M MPAKTUUYECKOE TPUMEHEHHE: TOCTOSIHHBIC
MArHUTBI, 3JICKTPOMArHUTHI, 3JICKTPOJBUrATENb, YCKOPUTEIU SJIEMEHTAPHBIX
YacTHIl, UHIYKIIUOHHAS T1€Yb.

Jlemoncmpayuu

OmnebIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JInHUHM MHIYKIMY MAarHUTHOTO MOJIS.

BzanmopencTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuna Amnepa.

HevictBue cuibl JIOpeHI1a Ha HOHBI SJIEKTPOJIUTA.

SIBneHne 3eKTpOMarHuTHOM UHIYKIWH.

[Ipasuo Jlenua.

3aBUCUMOCTh  DJICKTPOABIKYILIEHM CHJIBI HMHAYKIUHM OT CKOPOCTH
W3MEHECHUS MarHUTHOTO TTIOTOKA.

SIBneHne caMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3ydeHnrne MarHuTHOTO TOJISI KATyIIKU C TOKOM.

HccnenoBanue 1encTBUS MOCTOSIHHOTO MarHuTa Ha paMKy C TOKOM.

HccnenoBanue sBICHUA 3JIEKTPOMAarHUTHOW UHYKIIHUH.

Pa3znea S. KosieOanusi M BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUMHbIE KONEOAHUA

Konebarenbnast cuctema. CBOOOJHBIE MEXaHWYECKHE KoOJeOaHUS.
[Mapmonnyeckue konedbanus. [lepuon, yactora, ammmuTyna u ¢asza KojieOaHUH.
[Ipy»xuHHBII MasiTHUK. Marematnueckui MasiTHUK. YpaBHeHue
rapMoHUYecKux KosieOanuid. [lpeBpaieHre 3HEPruuM NpU TAPMOHUYECKUX
KOJICOaHUSIX.

Koneb6arenbupiii koHTYyp. CBOOOAHBIC 3JIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATbHOM KOJICOATeIbHOM KOHTYpe. AHAJOTHUS MEXAY MEXaHUYECKUMU U
ANEKTPOMArHUTHEIMU KosieOanusmu. dopmyna Tomcona. 3akoH COXpaHEHHS
SHEPTUHU B UJICATHHOM KO0JIeOATEIhHOM KOHTYDE.

[IpenacraBnenrie 0  3aryxalommx  KojeOaHuWsX.  BBIHYKIeHHBIC
MexaHudyeckne KosneOanus. Pe3onanc. BEIHYXIEHHBIE SJIEKTPOMArHUTHBIE
KOJIeOaHusl.



ITepemennsbiii Tok. CHHYCOMAAQNBHBIA TEPEMEHHBIA TOK. MOIIHOCTH
NEPEMEHHOTO TOKA. AMIUIUTYJHOE W ACHCTBYIOIIEE 3HAYCHHE CHJIbI TOKA H
HaIpsKECHHUS.

Tpancdopmarop. [IpousBoactao, nepeaava U norpedieHue
AIEKTPUYECKON DHEPrUHM. OKOJOTMYECKHE PHUCKHM IIPU  MPOU3BOJICTBE
aneKTpodHepruu. KynbTypa HCIOIb30BaHUs AIEKTPOIHEPTUH B MOBCEIHEBHOM
KU3HU.

TexHuyeckre yCcTpOMCTBa M MPAKTUUYECKOE MPUMEHEHHUE: AIEKTPUUECKUI
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnenoBanue mapameTpoB KosieOaTeabHOM cUCTEMbl (NMPY>KUHHBINA WU
MaTEMaTUYECKUNA MASITHUK).

Habmronenue 3aryxarommux KojieOaHHH.

WccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHMIA.

Habmronenue pezonanca.

CB0OOOIHBIE AIEKTPOMATHUTHBIE KOJIEOAHUSI.

OcuuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HAIPSDKEHHUS OT BPEMEHH)
JUTSI DJIEKTPOMArHUTHBIX KOJIEOAHUH.

Pe3onanc mnpu mocinenoBaTeNbHOM COEAMHEHUWH PE3UCTOPA, KaTYIIKU
WHJIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TUHUYU 3IEKTPONEpEAaAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanue 3aBUCMMOCTH TEPUOJIa MaJbIX KOJIeOaHUH rpy3a HAa HUTH
OT JJIMHBI HUTU U MACCHI TPy3a.

UccnenoBanne mnepeMeHHOro TOKa B LENH W3 MOCIEI0BATEIBHO
COEAMHEHHBIX KOHJAEHCATOPa, KAaTyIIKA U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoOMAZHUMHbLE 6OJIHbL

MexaHnueckue BOJIHBI, ycloBUsI pacnpoctpanenus. Ilepuon. CkopocTb
pacrpocTpaHeHus W JJvuHa BOJHBL llomepedHble W MPOAOJBHBIE BOJIHBI.
Nurtepdepentus u qudpaxims MeXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBI. YCIIOBHS H3JIYYEHHS SIEKTPOMATHUTHBIX
BOJIH. B3aumuas opuentanus BektopoB E, B, V B anekTpoMarHuTHO# BOJHE.
CBoiICTBA JIEKTPOMArHUTHBIX BOJIH: OTpaX€HUE, MPEIOMIICHUE, MOJISIpU3alus,
mudpakuus, uarepdeperius. CKOpoCcTh JIEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIeKTPOMarHuTHBIX BOJH. [[puMeHeHne 3J1eKTPOMarHuTHBIX BOJIH
B TEXHUKE U OBITY.

[TpuHLIMIIBI paguOCBsI3U U TeNeBUAeHUs. Pannonokanms.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEH CPEIbI.

TexHuyeckre yCTpOMCTBA M MPAKTHUUYECKOE MPUMEHEHHUE: MY3bIKAJIbHBIE
MHCTPYMEHTHI, yJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIUIIUHE, pajap,
paanonpuéMHUK, TeJIEBU30p, aHTeHHA, Tenedon, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M pacPOCTPAHECHUE MTOTIEPEUHBIX U MTPOJIOTHHBIX BOJIH.

Kone6mronieecst Teo Kak UCTOYHHK 3BYKa.

Ha6nronenue otpakeHus: 1 MPEeTOMIICHUS] MEXaHUYECKUX BOJTH.

Hab6nronenue natepdepeniinm u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaGnronenue cBS3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYION |
9aCTOTOM KOJeOaHMUIA.



HNccnegoBanue  CBOWCTB  DJIGKTPOMAarHUTHBIX ~ BOJH:  OTPa)K€HHE,
peIoMIICHHE, MTOJIApr3aIs, Tudpakius, HHTepPepeHITUsI.

Tema 3. Onmuka

I'eomerpuueckas ontuka. IIpsMonuMHEHOE pacrpOCTpaHEHUE CBETa B
oHOpOoIHOM cpene. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OtpaxeHue cBeTa. 3aKOHBI OTpakeHUs cBeTa. [locTpoeHne n3o00pakeHui
B IUIOCKOM 3€pKaJie.

[Ipenomnenue cBera. 3aKOHBI TMpeIOMIICHUS CBeTa. AOCONIOTHBIN
nokazatenb npesomiieHud. [loaHoe BHyTpeHHee oTpaxkenue. [IpeaenbHblid yro
MIOJTHOTO BHYTPEHHETO OTPAXKCHHUSI.

Hucniepcus cBera. ClI0XKHBIN cocTaB 6esoro ceera. LIger.

ColOuparomyie ¥ pacceuBarolue JUH3bI. ToHKass auH3a. DOKycHOE
pacCTOsSIHME U ONTHYECKas CHJIa TOHKOW JUH3BL. IlocTpoeHne n3o0pakeHHil B
cOOMparoIMX W pacCeUBarONUX JuH3aX. @DopMmyja TOHKOW  JIMH3HIL.
YBenuueHne, 1aBacMoe JIMH30M.

[Ipenenbl NpUMEHUMOCTHA T€OMETPUYECKON ONTHKH.

BonnoBas onrtuka. MaTepdepenuns cera. KorepeHTHBIE HCTOYHHKH.
YcnoBus HaOMIOICHUS MaKCUMyMOB M MHHHUMYMOB B HHTEp()EpECHIIMOHHOM
KapTUHE OT JBYX CHH(]A3HBIX KOT€PEHTHBIX HCTOUYHUKOB.

Hudpakius ceeta. JudpakuuoHHas pemérka. YcCIoBUE HAOIIOACHUS
IJIaBHBIX MaKCMMyMOB MpH TaJCHUM MOHOXPOMAaTHYECKOrO CBE€Ta Ha
TU(PaKIIMOHHYIO PEHIETKY.

[Tonsipusanus cera.

TexHUYEeCKHE YCTPOMCTBA M IPAKTUYECKOE NPUMEHECHHUE: OYKH, JIyIIa,
dboToanmapaT, MPOSKIIMOHHBIM armapar, MHUKPOCKOI, TEJIeCKOI, BOJOKOHHAs
ONTHKA, TU(PPAKIIMOHHAS PEMIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMoJIMHEHOE PACIPOCTPAHEHUE, OTPAKECHUE WU TPEIOMIICHUE CBETA.
OnTuyeckue MpuOOpPHI.

[TomHOE BHyTpEeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue CBOMCTB N300payKEHUH B JIMH3AX.

Moaenyu MUKpPOCKOTIA, TEJIECKOTIA.

Habmronenune natepdepeHnm cBera.

Hab6nronenue nudpaxiuu ceera.

Habmronenue nucnepcuu cBera.

[Tosrydenue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tomydyenue ciekTpa ¢ mMOMOIIbI0 JUGPAKIIMOHHON PEIIETKY.

Ha6nronenue nonsipusanuu cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3mepenune nmokazarenst NpeaoMIICHUS CTEKIIA.

HccnenoBanue CBOMCTB N300payKeHU B TMH3AX.

Habmronenue nqucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeNUAJIBLHOH TEOPUU OTHOCUTEJIbHOCTH
'panunbl  OPUMEHMMOCTH  KJIACCUYECKOM  MexaHukd. Iloctynartsl
CIICLIMAJIBHOW TEOPUM OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETa B BaKyyMe, PUHIIUI OTHOCUTEIBHOCTH DUHIIITEITHA.
OTHOCUTENBHOCTh ~ OJHOBPEMEHHOCTH.  3aMEIJICHHE  BpPEMEHU U
COKpAILICHUE JIJTUHBL.
DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTUIIBI.



CBsi3b Macchl C JHEprued W UMITYJIbCOM PEISITUBUCTCKOW YaCTHIIBI.
DHeprus MmoKosl.

Paznen 7. KBanTtoBasi pusuka

Tema 1. Inemenmul KBAHMOBOU ONMUKU

®otonnl. Popmyna [lmanka cBs3u SHepruu (HOTOHA C €ro YacTOTOM.
DHeprusi 1 UMIyJIbC (HOTOHA.

OtkpeiTie u uccienoBanue (ororddexra. Onbitel A. I'. Cronerona.
3akonbl doTodrddekra. Ypapuenue OitHireriHa s dotoddpdekra. «Kpacnas
rpa"una» ¢horodddexra.

JlaBnenue ceera. OnwiTel I1. H. Jlebenena.

XUMHYECKOE ICUCTBUE CBETA.

Texnuueckue ycTpoWCTBa U MPAKTHUECKOE MPUMEHEHUE: (POTOIIEMEHT,
dboTomaTUMK, CoTHEUHAs! OaTapest, CBETOIUO/I.

Jlemoncmpayuu

®oT03(¢deKT HA YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

UccnenoBanue 3akoHOB BHelHEro GpoToaddekra.

Csertonuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopenb aroma Tomcona. OnbiTel Pezepdopna mo paccessHUuIO o -4acTHIL.
[Inanerapuas mozens aroma. Iloctynatel bopa. M3nydeHuwe W MOIIOILIEHHE
(GOTOHOB TpU TEpPeXoje aTroMa C OAHOTO YPOBHSI PHEPTrUU Ha Jpyroil. Bujwi
criekTpoB. CIEKTp YPOBHEW SHEPTUU aTOMa BOJOPO/IA.

BonHoBeie cBoiicTBa 4actuill. Bomubl ge bpoisa. KopmyckyssipHo-
BOJIHOBOM AyaJIU3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuueckne yCTpOMCTBA M MPAKTHYECKOE MPUMEHEHHUE: CIIEKTPaJIbHbIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pesepdopra.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

HalGnronenue muHEeHYaThIX CIIEKTPOB U3ITYUYCHHUS.

Jlazep.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

Hab6nronenue nmuHeituaToro crnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKa3bIBAIOIIME CIOXKHOCTh CTpPOCHHs sipa. OTKpbITHE
paguoaktuBHOCTH. OmnbiTel  Pesepdopma mo  ompepeneHuro  cocTaBa
paanoakTuBHOTO w3nMyueHus. CBoicTtBa anbda-, Oera-, ramMma-u3ITydeHHUS.
Binsinue paagnoakTHBHOCTH Ha KUBbIE OPTaHU3MBbI.

OTtkpeITHE TPOTOHA W HelTpoHa. Hykinonnast moaens sipa [erizenoepra—
NBanenko. 3apsn sapa. MaccoBoe umncio sjapa. M30Torsbl.

Anbda-pacnaa. DJIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacmazn. [amma-
M3JIy4YeHue. 3aKOH paJuOaKTUBHOIO pacia/ia.

DHeprus CBS3M HYKJIOHOB B sipe. SAnepubie cuibl. Jlepext maccsr sapa.

SnepHble peakunu. Jlenenre u CUHTE3 sI€Ep.

SAnepubrit peakrop. Tepmosinepusiii cunte3. [IpobiaemMbl U IEPCIEKTUBBI
SICPHON SHEPIETUKU. DKOJIOTHUECKUE ACTIEKThI SIEPHON IHEPTETHUKHU.

DOneMeHTapHble YacTULbl. OTKPBITUE TO3UTPOHA.

Mertoapl HAOIIONCHHS ¥ PETUCTPAIUN SJIEMEHTAPHBIX YaCTHII.



dyHaaMeHTallbHbIC B3auMOJIeHCTBUs. EMMHCTBO (U3WYECKOW KapTHUHBI
MHpA.

TexHudeckre yCTPOHCTBA M MPAKTUUECKOE TPUMEHEHUE: HO3UMETD,
Kamepa BunbcoHa, siepHbIil peakTop, aToMHas 6omoa.

Jlemoncmpayuu

CYETYMK MOHUBUPYIOLINUX YACTHII.

Yuenuuecxuii sxcnepumenm, rabopamopHule pabomuol

HccnenoBanue TpekoB yacTuil (110 TOTOBBIM (poTorpadusm).

Pa3znes 8. DiieMeHTHI ACTPOHOMHUM U ACTPOPUIMKH

Ortanbl pa3BUTHS acTpOHOMHH. lIpukiIagHOE W MHPOBO33PEHUYECKOE
3HAYEHUE aCTPOHOMMUH.

Bun 3Bé3nnoro Heba. Co3Be3nusi, ApKue 3BE3NbI, MIAHETHI, UX BUIUMOE
JBH)KCHUE.

ConHeuHas cuctema.

Connue. ConHeyHass akTUBHOCTbh. McTtounuk sHeprun CoJsiHIIA U 3BE3L.
3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKHU. J[MarpamMma «CHEKTpaJbHBIA Kacc —
CBETHUMOCTB». 3BE3[IbI TJIABHOM MOCJIEN0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» ISl 3BE3] TVIABHOW IMOCJIEA0BATEIIBHOCTU. BHyTpeHHEE cTpoeHue
3BE3/1. COBPEMEHHBIE MPEJICTABICHUS O MIPOUCXOXKIAECHUN U 3BoJironuu ColiHIa
Y 3BE3]1. DTambl )KU3HU 3BE3I.

Mueunsiii [Iyte — Hama I'anmaktuka. Ilonoxxenue u auxenue CosHIA B
lanaktuke. Tumnbl rajakTuk. PaguoranakTuku u KBaszapbl. YEpHbIE IBIPHI B
A/Ipax TAIAKTHUK.

Bcenennas. Pacmupenue Bceenennoit. 3akon Xa66ma. PazGeranue
ranakTuk. Teopus bosbiioro B3peiBa. PeaukToBoe nsinydeHue.

Macmrabnas ctpykrypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOaeMbl aCTPOHOMHUH.

Vyenuueckue nabarooenus

Hab6mronenus HEBOOPYKEHHBIM rJ1a30M c VICIIOJIb30BAHUEM
KOMITBIOTEPHBIX  MPUJIOKEHUM JIJIST  OMPEICTICHHUS TIOJNOXKEHHUS HEOECHBIX
00BEKTOB Ha KOHKPETHYIO JIaTy: OCHOBHBIE c03Be3/1usi CEeBEPHOTO MOTYyIaApHUs U
SIpKUE 3BE3/IBL.

Hab6nronenus B Teneckon Jlynsl, mianet, Maeuynoro Ilytu.

O06o0maromniee NOBTOPEHUE

Ponp ¢u3uMkm u acTpoHOMHM B SKOHOMHYECKOW, TEXHOJIOTHYCCKOM,
COIMAIBHOW W JTHYECKOW cdepax IesATEeIbHOCTH YEIOBEKa, POJIb U MECTO
(GU3NKK W aCTPOHOMHH B COBPEMEHHOW HAy4YHOW KapTUHE MUpa, POJIb
¢dusnueckoii Teopun B GOPMUPOBAHUU TPEJICTABIICHUN O (PU3UUECKON KapTHUHE
MHpa, MECTO (PU3NYECKOW KApTUHBI MHpa B OOIIEM psAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUN O IPUPOE.

MeknpeaMeTHbIE CBSI3H

Nzyuenue kypca ¢puszuku 6a30Boro ypoBHs B 11 Kimacce OCymecTBISIETCS C
YYETOM COJAEPKATEIBHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMy MaTE€MaTHKH,
OMOJIOTHH, XUMUH, TeoTpaduu U TEXHOJIOTHH.

Mescnpeomemuvie nonsamusi, CBI3aHHBIE C U3YYEHUEM METOJIOB HAYYHOTO
MO3HAHUS: SIBIICHUE, HAYYHBIM (aKT, TUIOTE3a, (PU3UYECKasi BEIMYMHA, 3aKOH,
Teopusi, HaOTIOICHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YPAaBHEHHH, TPUTOHOMETPUUYECKUE
byHKIIHAN: CUHYC, KOCUHYC, TaHI'€HC, KOTAHT€HC, OCHOBHOE
TPUTOHOMETPHUUECKOE TOXKIAECTBO, BEKTOPHI M UX MPOCKIHNHU HAa OCH KOOPJHUHAT,



CJIO)KEHHE BEKTOPOB, MPOU3BOJHbBIC JJIEMEHTAPHBIX (DYHKIMH, MNpU3HAKU
noI00MsI TPEYTOJILHUKOB, OMpeNeNieHUue IUIOMAIM MIOCKUX QUuryp u oobéma
TeN.

buonocusa: »nekrpuyeckue SIBICHUS B JKUBOW MPUPOJE, KoJeOaTelbHbIE
JIBKEHUST B KUBOM MPUPOJE, ONTHUYECKHE SIBICHUS B >KUBOM MPHUPOJIE,
JEHUCTBUE paiMallMK HA KUBBIE OPTraHU3MBI.

Xumus: CTpOEGHHE AaTOMOB M MOJIEKYJ, KpHUCTAJUIMYECKass CTPYKTypa
TBEPABIX TEJ, MEXaHU3Mbl OOpa30BaHMSI KPUCTAIMYECKOM  PEHIETKH,
CHEKTpaJIbHBIN aHAHU3.

l'eoepagusa: wmarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KU MArHUTHBIX Py,
doToCchEMKA 3eMHOM MOBEPXHOCTH, MPEACKA3aHUE 3EMJIICTPSICEHHIA.

Texnonocusi: AVMHUM HIIEKTpoOIiepeaad, TeHepaTop IEePEMEHHOTO TOKa,
ANEKTPOABUTATENb, UHAYKIMOHHAS M€Yb, pajiap, PaAUONPUEMHUK, TEIEBU30D,
anTeHHa, teiedon, CBY-neus, MpoEKIMOHHBIN anmapar, BOJIOKOHHAs OITHKA,
COJIHEYHAs Oarapes.



IINIAHUPYEMBIE PE3YJIBbTATBI OCBOEHUSA ITPOT'PAMMBI 110
OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOTO mpeamera «Du3nMka» Ha YPOBHE CPEIHErO OOIIEro
obpazoBaHusi  (0a30BBIH  YpPOBEHb) JIOKHO OOECHEYUTh  JIOCTHIKCHHE
CJICTYIOIIUX JTNIYHOCTHBIX, METAMIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX
pE3yIbTaTOB.

JIMYHOCTHBIE PE3YJIbTATDBI

JInuHOCTHBIE pE3yJbTaThl OCBOCHUA YyueOHOro mnpeamera «Dusnkay
JNOJDKHBI ~ OTpakaTb  TOTOBHOCTb M CIOCOOHOCTh  0OOyYaroluxcs
PYKOBOJICTBOBaThCA C(POPMUPOBAHHOM BHYTPEHHEH MO3UIUEH JUYHOCTH,
CUCTEMOI LEHHOCTHBIX OPHUEHTAIMil, TO3UTUBHBIX BHYTPEHHHUX YOEKICHUIA,
COOTBETCTBYIOIIUX TPAJULUMOHHBIM LIEHHOCTSM POCCHUKCKOrO 0OIlIecTBa,
paclIMpeHre >KU3HEHHOIO OIbITa W OIbITa JEITENBHOCTH B IIPOLECCE
peanu3anuy OCHOBHBIX HAIIPABJICHUN BOCIUTATEIIBHOW JEATEIBHOCTH, B TOM
YUCJIE B YACTHU:

1) rpa:kaaHCKOr0 BOCIIUTAHMSA:

c()OPMUPOBAHHOCTh  TPAXKIAHCKOM  MO3MLIMU  OOydHarolmerocs  Kak
AKTUBHOTO M OTBETCTBEHHOI'O YJIEHA POCCUIICKOTO 00IIECTBA;

NPUHATUE TPAJAMLMOHHBIX OOLIEYEIOBEYECKUX TIyMAaHUCTUUYECKUX U
JNEMOKPATHYECKNUX LIEHHOCTEN;

TOTOBHOCTbh BECTH COBMECTHYIO JIEATEIIBHOCTh B HHTEPECAX TPAKIAHCKOTO
oO0l1ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUHU B 00pa30BaTEIbHON OpraHU3aluu;

YMEHHE  B3aMMOJCHCTBOBATH C  COUMAIBHBIMA  HWHCTUTYTaMH B
COOTBETCTBHUH C MX (DYHKLMSIMU U HA3HAYECHUEM;

TOTOBHOCTb K TYMAaHUTAPHOM U BOJIOHTEPCKOM AEATEIBHOCTH;

2) NIaTPUOTHYECKOTO BOCTIUTAHUSI:

c(hOpMHUPOBAHHOCTH POCCHUICKOM rpaXJaHCKON WUJICHTUYHOCTH,
MaTpUOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K TOCYJAPCTBEHHBIM CHUMBOJIAM, JOCTHKECHUSAM
POCCHICKUX YYEHBIX B 00J1aCTU (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIUTAHUS

c(hOpMHUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHUSA, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OLICHMBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIE PEILICHUS,
OPUEHTHUPYACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH, B TOM YHUCJIE B
NESTEIIbHOCTH YYEHOTO;

OCO3HaHME JINYHOTO BKJIAJa B TOCTPOEHUE YCTOMYMBOTO OyAYyLIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHUSA:

ACTETUYECKOE OTHOLIEHWE K MHpPY, BKIIOYAss OCTETUKY HAYYHOIO
TBOPUYECTBA, MPUCYIIETO PUINYECKON HAYKE;

5) TpyA0BOro BOCIIUTAHUSI:

UHTEPEC K pa3IMYHbIM cdepam npodeccCuOHaATbHON NeATeTbHOCTH, B TOM
YHuClie CBA3aHHBIM C (DU3UKOM M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN
BBIOOp Oyayiiei mnpodeccun M peanr30BbIBATH COOCTBEHHBIC >KU3HCHHBIC
IIJIaHBI;

TFOTOBHOCTh M CIHOCOOHOCTh K OOpa30BaHUIO M CaMOOOpa30BaHUIO B
o0nacTu GU3UKU HA TPOTSXKEHUN BCEU KU3HH,

6) 3K0JIOrNYeCcKOro BOCTIMTAHNS



c(hOpMUPOBAHHOCTh JKOJOTMUECKOW KYJIbTYpbI, OCO3HAHHE TJI00aIbHOTO
XapaKkTepa SKOJOTUYECKUX TPOOIIeM;

IUTAHUPOBAHUE M OCYIIECTBICHHE JCUCTBUI B OKpYXKarolleil cpene Ha
OCHOBE 3HaHUS 1eJIeil YCTOMYMBOTO pa3BUTHS YEIOBEUECTBA;

pacUIMpeHUe ONbITa JEATEIBHOCTH SKOJOTMYECKON HampaBIICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUM 10 (PU3HKE;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS (PU3UUECKON HAYKHU;

OCO3HaHWE I[EHHOCTH HAyYHOM JesTeIbHOCTH, TOTOBHOCTH B Ipoliecce
U3y4eHUs: (U3UKU  OCYIIECTBIATh MPOCKTHYIO M  HUCCIEI0BATEIbCKYIO
NEeSTEIbHOCTh UHIMBUIYAILHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbHbIE YUeOHbIE el CTBUSA
ba3oBble Jilornueckue JeiicTBUA:

CaMOCTOSITENIbHO  (DOPMYJIMPOBATh M aKTyalIU3UpOBaTh IPoOJIeMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;

OTIPENIENIATh SN JCATEILHOCTH, 3aJlaBaTh IapaMeTpbl M KPUTEPUU HX
JOCTHKCHHUS,

BBISBJISITh  3aKOHOMEPHOCTH W TPOTHBOPEYHS B paccMaTPUBAEMbIX
(U3UYCCKUX SIBICHUSX;

pa3pabarpiBaTh IUIAH PEIICHUS TTPOOJIEMBI ¢ YIETOM aHaIN3a UMEIOIIHUXCS
MaTepUalIbHBIX M HEMaTepHUaJIbHBIX PECYPCOB;

BHOCUTh KOPPEKTHBBI B JCATEIBbHOCTb, OIICHUBATh COOTBETCTBHUE
PEe3yJbTATOB MEJISIM, OIICHUBATh PUCKHU TTOCCACTBUM JICSITECIIHHOCTH;

KOOPJAMHUPOBATh W BBINOJHATH pabOTy B  YCIOBUAX pPeaJbHOIO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;

pa3BUBaTh KPEATUBHOE MBIIUICHHUE TIPH PEIICHUH )KU3HCHHBIX TTPOOJIEM.

ba3oBble ncciaenoBarejabCcKue J1eCTBHUSA.

BJIQJIETh HAYYHOW TEPMHHOJIOTHEH, KIIFOUYEBBIMHA TOHATHUSIMH U METOJIaMHU
(bu3nUecKoil HayKu;

BJIAJICTh HaBbIKAMH  y4€OHO-HMCCIIEIOBATEIHCKON u MIPOECKTHOMN
NEATeIbBHOCTH B 00JacTH  (DU3WKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K
CaMOCTOSITEIbHOMY  TOWCKY  METOJIOB  pemIeHHus 3aaad  (U3HUECKOro
COJICPKaHMS, TPUMEHCHHIO Pa3IMYHbBIX METOJIOB MO3HAHUS,

BIIAJICTh BUJAAMH JIEATCILHOCTH 10 TIOJYYEHHUIO HOBOTO 3HAHWS, €r0
WHTEPIpPETAINH, MPEeoOpPa3OBaHUI0 M MPUMEHEHHIO B Pa3IMYHBIX YYCOHBIX
CUTYaIIHsIX, B TOM YHCIIE TIPU CO3/IaHUH YIEOHBIX MMPOEKTOB B 00J1aCTH (DU3UKU;

BBISIBIIATh TIPUYMHHO-CJIC/ICTBEHHBIC CBSI3M M aKTYaJW3UpPOBATh 3ajady,
BBIJIBUTATh TUTIOTE3y €€ PEIICHUs, HAXOIUTh apTyMEHTHI ISl JOKA3aTelIbCTBA
CBOUX YTBEPIKJICHHI, 3a/1aBaTh MapaMETPhbl U KPUTEPUU PEIIICHHUS,

aHAIM3UPOBATh TIONYYCHHBIE B XOJIC€ PEIICHHs 3aJa4dl Pe3yJIbTaThl,
KPUTHYECKA OIICHMBATh HX JOCTOBEPHOCTH, IIPOTHO3UPOBAThH H3MCHCHHUE B
HOBBIX YCIIOBUSIX;

CTaBUTh W (OPMYIHPOBATH COOCTBEHHBIE 3aJa4yll B 00pa30BaTEIHHOU
NEeSTETLHOCTH, B TOM YHCIIC TIPU U3y4YeHUH (DU3UKH;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM, OTICHUBATH TPUOOPETEHHBINA OIIBIT;



yMETh TIEPEHOCHUTHh 3HaHHS N0 (u3NKe B TMPAKTHYECKYIO 00JIacTh
KU3HEACATEITLHOCTH;

yMETb UHTETPUPOBATh 3HAHUSI U3 PA3HBIX MPEAMETHBIX 00JIacTel;

BBIJIBUTAaTh HOBBIC UJICH, NIpeJjIaraTh OpUTHHAJIBHBIC MTOX0/IbI U PEIICHUS;

CTaBHUTh IPOOJIEMBI U 33J1a4H, JOMYCKAOIINE aTbTEPHATUBHBIC PEIICHUS.

Pabora ¢ unpopmaumeii:

BJIaJIETh HABbIKAMH TOJy4YeHUs] WHPopMauu (HU3NUECKOro COACpKaHUs
U3 UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIIFHO OCYIIECTBIISATh ITOUCK, aHAJIU3,
CHUCTEMAaTHU3AIMI0 U MHTEPHpPETAIMi0O HHPOPMAIIUU Pa3IUYHBIX BUIO0B U (opM
peCTaBICHHUS;

OIICHUBATh JOCTOBEPHOCTHh HH(GOPMAIIUH;

UCIIOJIB30BaTh CpelicTBa MHGOPMAIMOHHBIX M KOMMYHHKAIITMOHHBIX
TEXHOJOTHA B PCIICHUM  KOTHUTHBHBIX, = KOMMYHHUKAaTUBHBIX M
OpraHU3alMOHHBIX 33Jlad ¢ COOJI0/IEHHEM TpeOOBaHUN IPrOHOMUKH, TEXHUKU
0€30MacHOCTH, TUTUEHBI, PECYpCOCOEPEKEHUsI, TTPABOBBIX U ITHUYECKUX HOPM,
HOPM MH(OPMAIIMOHHON 0€30MacHOCTH;

co3/71aBaTh TEKCThl (PM3UYECKOTO COJEPKaHMs B Pa3IMYHBIX (popmaTtax ¢
yqéTOM Ha3HaueHHWs WHOOPMAllUM U  1EJIEBOM  ayJUTOPHH, BBIOHpas
ONTUMAJIbHYIO (POPMY MPECTABICHUS U BU3yaTH3allNH.

KoMMyHuUKAaTHBHBIE YHUBEPCAJIbHbIE yUeOHbIe 1eHCTBUS:

OCYUIIECTBJISTh OOIIEHHE Ha Yypokax (U3UKM HW BO BHEYPOUHOU
NEATEIBbHOCTH,

pacrio3HaBaTh IMPEANOCHUIKA KOH(JIMKTHBIX CHUTyalluid W CMATr4aTh
KOH(DIIUKTHI;

Pa3BEPHYTO U JIOTMYHO M3JIAraTh CBOX TOUKY 3PEHHUS C MCIOJIb30BAHUEM
SI3BIKOBBIX CPEICTB;

MOHUMaThb W HCIMOJIb30BaTh  NPEHUMYIIECTBA  KOMaHIHOM W
WHIMBHIYaJbHON PaOOTHI;

BBIOMpPATh TEMATUKY M METOJbl COBMECTHBIX JIEHCTBUN C Y4ETOM OOIIUX
UHTEPECOB U BO3MOYKHOCTEN KaXJOT0O YJI€HA KOJUIEKTUBA;

NPUHUMATh 1IeJIM COBMECTHOW JICSTEIbHOCTH, OpPraHW30BbIBaThH W
KOOPJIMHUPOBATH JICUCTBUA T10 €€ JOCTUKEHHUIO: COCTABJIATH IUJIAH JCHCTBUH,
pactpenensiaTh pojau ¢ y4éTOM MHEHUW Y4YaCTHUKOB, OOCYXIaTh PEe3ybTaThl
COBMECTHOU padoThI;

OIICHMBATh KAa4ECTBO CBOETO BKJIaJa M Ka)XJOTO0 yYacTHHKAa KOMaHIbI B
oO1uit pe3yabTat 1Mo pa3pab0TaHHBIM KPUTEPUSIM;

npeajiaraTh HOBBIE IPOEKTHI, OIIEHWBATh HJIEHW C ITIO3UIIUM HOBHW3HBI,
OPUTHHAJIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMO3UTUBHOE CTPATETMYECKOE MOBEICHUE B PAa3JIUYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPYECTBO M BOOOPAKEHUE, OBITh MHUIIUATUBHBIM.

PeryasiTuBHbIE YHMBeEpPCAJIbHbIE YueOHbIEe 1elCTBUSA
Camoopranusanus:

CaMOCTOSTEIIbHO ~ OCYIIECTBIIATh IMO3HABATEIIbLHYIO JCSTEIHHOCTh B
obmactu (PU3MKKM W aCTPOHOMHHM, BBISBISATH MPOOJEMbI, CTaBUTh W
dbopMynrpoBaTh COOCTBEHHBIC 33/1a4H;

CaMOCTOSITEIIbHO COCTABJISTh TUIAH PEIICHUSI PACUETHBIX M KaYECTBEHHBIX
3a/ay, TUIaH BBHITIOJHEHUS TMPAKTHYECKOW padOThl ¢ YYETOM HMMEIOIIUXCS
pecypcoB, COOCTBEHHBIX BO3MOXKHOCTEH 1 TIPEATNIOYTEHUM;

JaBaTh OIICHKY HOBBIM CHUTYAITUsIM;



pacmdpsATh paMKH  y4yeOHOro TMpeaMeTa Ha  OCHOBE  JIMYHBIX
MIPEANIOYTEHUM;

JenaTh OCO3HAHHBIM BBIOOpP, apryMEHTHpOBaTh €ro, OpaTrhb Ha ce0s
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBaTh (DOPMUPOBAHUIO U TIPOSIBICHUIO APYJIUIMH B 00JACTH
(GbU3UKH, TOCTOSHHO TIOBBIIIATH CBOM OOpa3oBaTebHBIM M KYJIbTYpPHBIN
YPOBECHb.

CaMOKOHTPOJIb, SMOUMOHAJIbHBII HHTEJJIEKT:

JaBaTh OIIEHKY HOBBIM CUTYallUsIM, BHOCUTh KOPPEKTHUBBI B ICATEILHOCTD,
OIICHUBATh COOTBETCTBUE PE3YyJILTATOB IIEIISIM;

BJIQJIETh HAaBBIKAMM II03HABAaTEJIbHOM pediiekcud Kak  OCO3HAHMS
COBEpIIIa€MbIX JCHCTBUM M MBICIUTEIBHBIX IIPOILIECCOB, HUX PE3YyJIbTATOB H
OCHOBAaHUI;

UCIIOJIb30BaTh TPUEMBI pedIeKCHH I OIEHKH CHUTyallud, BBIOOpa
BEPHOI'O PEIICHHUS;

yMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHHUMATh PEIICHHUS 10 X
CHIKEHHIO;

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYyTUX IIPH aHaJM3€ Pe3yJIbTaTOB
NEeATEIIbHOCTH,

PUHUMATH Ce0s1, TOHUMAas CBOM HEJAOCTATKU U IOCTOMHCTBA,

IPUHAMATh MOTHBBI M apTyYMEHTBI JIPYTUX IIPH aHaJM3E PEe3yJIbTaTOB
NEeATEIIbHOCTH,

IPU3HABATh CBOE MPABO M MPABO JPYTHX HA OIIHOKH.

B nporniecce 1ocTrkeHUS TMYHOCTHBIX PE3YILTaTOB OCBOCHHS ITPOTPaMMBbI
no (Qu3uke I YpPOBHS CpeaHero oOImero oOpa3oBaHUsS Yy OOyYarOIIUXCS

COBEPIICHCTBYETCS OMOIIMOHATBHBIH WHTEIIJICKT, MPEIMTOJIAT AFOTITHIA
c(hOpMHUPOBAHHOCTH:
CaMOCO3HaHUsS,  BKJIIOYAIOIIET0  CIOCOOHOCTh  TOHUMATh  CBOE

HMOITMOHAJIBHOE COCTOSTHUE, BHJETh HAINpPaBJICHUS Pa3BUTHS COOCTBEHHOM
AMOITMOHAIILHOM cepbl, OBITh YBEPEHHBIM B ce0¢;

CaMOpETYJIMPOBAHHsI, BKIIOYAIOIIEr0 CaMOKOHTPOIIb, YMECHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TIOBEJEHUE, CIIOCOOHOCTh aJanTHPOBAThCS K
OMOITMOHAJIBHBIM H3MEHEHUSIM M TPOSBIATh THUOKOCTb, OBITH OTKPBITHIM
HOBOMY;

BHYTPEHHEW MOTHBAIIMH, BKIIOYAIOINIEH CTPEMJICHUE K IOCTH)KCHUIO 1IeJIN
U yCrexy, ONTUMU3M, HHUIIMATUBHOCTh, YMEHHUE JIEWCTBOBATh UCXOJIS U3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKJIIOYAIOMEH CIIOCOOHOCTh TOHHMMATh  AMOITMOHAIBHOE
COCTOSIHME JPYTMX, YyUYWATHIBaTh €ro TMPU OCYIIECTBICHUH  OOIICHHS,
CIIOCOOHOCTH K COUYBCTBHIO U COTIEPEKUBAHUIO;

COIMAIBHBIX ~ HABBIKOB, BKJIIOYAIONIUX CIOCOOHOCTh  BBICTPAWBATH
OTHOUIEHUS C APYTUMH JTIOJbMU, 3a00TUTHCSA, MPOSBIISATH MHTEPEC U pa3periaTh
KOH(JIUKTHI.

HPEAMETHBIE PE3YJIBTATBI

K konny oOyuenus B 10 kiacce mpenMeTHbIE pe3ysbTaThl Ha 0a30BOM
YpOBHE JOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:



JEMOHCTPUPOBATh HA IPUMEpPAX POJb U MeCTO (PU3UKHU B (POPMUPOBAHUU
COBPEMEHHOM Hay4YHOW KapTUHBI MUPA, B PA3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUM, B TPAKTUYECKOM JCSATEIBHOCTH JIOJCH;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS] H3YUYEHHBIX (U3MUECKUX MOJICIICH:
MaTephalibHasi TOYKa, WHEpIHalbHAs cHCTeMa OTCYéTa, adCONIOTHO TBEPIOE
TE€J0, WJIeaTbHBIN Ta3, MOJEIU CTPOEHHUS Ta30B, KUAKOCTEH M TBEPIBIX TEI,
TOYEYHBIN 2JIEKTPUUYECKUN 3aps]l IPU pelieHUuU HU3NUEeCKUX 3a/1a4;

pacrio3HaBath (U3MUYecKue SBICHUSA (MPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB MEXaHUKHU, MOJICKYJISIPHO-KUHETUYECKOW TEOPUH CTPOCHUS
BEUIECTBA W  JJIEKTPOJMHAMUKH: DPABHOMEPHOE U  PABHOYCKOPEHHOE
OpsIMOJIMHEWHOE  JIBMXKEHUE, CBOOOJIHOE TAaJeHUE TeJ, JBWXXEHHE IIO0
OKPYXXHOCTH, WHEpIHs, B3auMojencTBue Tel, auddysus, OpoyHOBCKOE
JIBIKEHUE, CTPOCHUE KUJKOCTEH M TBEPIBIX TEJ, U3MEHEHHUE 00bEMaA Tell MpHU
HarpeBaHuM (OXJIAXKJICHUH), TEIUIOBOE PaBHOBECHE, MCIApEHUE, KOHICHCAIIMS,
IUTABJICHUE, KPUCTAJUIM3AllMs, KHUIIEHHE, BIAXXHOCTh BO3/1YyXa, IIOBBIIICHUE
JABJICHUSI Ta3a TPU €ro HAarpeBaHWU B 3aKPBITOM COCYIE, CBSI3b MEXIY
napamMeTpaMu COCTOSHUSI Ta3a B HW3OMpolleccax, dJIEKTpHU3alus Ted,
B3aMMOJICUCTBHE 3aPs/I0B;

OMKCHIBATh MEXaHUYECKOE JBMKEHUE, UCTIONB3YS (PU3HMUECKUE BETUUNHBI:
KOOpJIMHATa, MyTh, MEpPEMENIeHNE, CKOPOCTh, YCKOpPEHHE, Macca Tela, cuia,
UMITyJIbC ~ Tela, KUHETHYeCKass  dSHEpPrusi, IMOTCHIMAJbHAs  SHEPIHUs,
MexaHu4eckass paboTa, MeXaHWYeCcKas MOIIHOCTh; MPU OMHCAHUHU MPaBUIBHO
TPaKTOBaTh (DPU3UUYECKUN CMBICI HCIOIb3YEMBIX BEJIMYWH, UX O0O3HAUCHUS U
€MHUIIBI, HAXOAUTH (POPMYJIbI, CBSI3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BEIIUUYUHY
C JIpYTrdMHU BCJIMYWMHAMU,

OMKCHIBATh M3YYCHHBIC TEIJIOBHIC CBOWCTBA TEJ W TEIJIOBBIC SIBJICHMUS,
UCTIOJIb3YST (PU3MUYECKHE BEJIUYMHBI JaBJICHWE Ta3a, TeMIlepaTypa, CpeIHSs
KUHETHYECKast SHEPTHUS Xa0TUYECKOTO JIBUKEHUS MOJIEKYI,
CpEeIHEKBaJpaTHUHas CKOPOCTh MOJIEKYJ, KOJUYECTBO TEIJIOTHI, BHYTPEHHSS
sHeprus, pabora Traza, KOIPPUIMEHT TOJIE3HOTO JEHUCTBUS TEIJIOBOTO
JIBUTATENSI; TPU ONMUCAHWUW TIPABUIBHO TPAKTOBATh (PU3WYECKUIA CMBICT
UCIIOJIb3yeMbIX BEJIMYWH, WX 0003HAUYCHUS U €IUHUIIbI, HAXOIUTh (POPMYIIBI,
CBSI3BIBAIOIIME TAHHYIO (PU3UUYECKYIO BEIMUUHY C APYTUMHU BEJIHMUMHAM;

OMKCHIBATh  HM3YUYCHHBIE  JJIEKTPUUECKHE CBOMCTBAa  BEIECTBA U
ANIEKTPUYECKUE SBICHUS (TPOIECCHI), HUCIOJIBb3Ys] (PU3MUYECKHE BEIUYUHBI:
ANEKTPUUECKUH 3apsif], DIEKTPUUECKOE T0JIe, HAMIPSKEHHOCTD MOJIs, TOTCHIIUAT,
Pa3HOCTh TOTCHIIMAJIOB; MPH OMUCAHWW TPABUIBHO TPAKTOBATh (hU3UUECKUI
CMBICJI HCTIOJB3YEMBIX BEJIMYWH, WX OOO3HAYCHUS W €IUHUIIbI; YKa3bIBATh
dbopMynbl, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYTUMU
BEITMYNHAMU;

aHAMM3UpOBaTh  (U3WYECKHUE TPOIECCHl W  SBJICHUS, HCIOIB3YS
¢u3nuecKrue 3aKOHBI W MPHUHIUIBL: 3aKOH BcemupHoro tarotenus, I, 11 u 1l
3akoHbl HpBIOTOHA, 3aKOH COXpAaHEHUS MEXAaHUYECKOW DHEPIHH, 3aKOH
COXpaHEHUSI UMITYJIbCca, TPUHITUI CYNEPIO3UIIMU CHJI, TIPUHIIUI PAaBHOIIPABUS
WHEPIUATBHBIX CHUCTEM OTCYE€Ta, MOJCKYJISIPHO-KUHETHUECKYI0 TEOPHIO
CTPOCHHUS BEIIECTBA, TA30BbIE 3aKOHBI, CBSI3b CPEIHEH KUHETUYECKOW SHEPTHUU
TETJIOBOTO JIBI)KEHUS MOJIEKYJI ¢ aOCOJIOTHOM TeMIEepaTypoid, IEPBBIM 3aKOH
TEPMOJIMHAMHKH, 3aKOH COXPAHCHHS SJIEKTPUUYECKOTO 3apsna, 3akoH KyioHa,
IIPU 3TOM Pa3IN4aTh CIOBECHYIO (hOPMYIUPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOe
BBIPOKEHHE U YCJIOBHSI (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIC TMPUHLMUIBI JEUCTBUS MalllMH, NPHUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3auyvarh YCJIOBHUS UX 0€30MacHOT0 MCIOJIb30BaHUS
B MTOBCETHEBHOM KU3HU;

BBITIOJIHATh JKCHEPUMEHTHI MO HWCCIAEAOBAHUIO (DU3MYECKUX SIBICHUU U
IPOLIECCOB C MCMOJB30BAHUEM MPSIMBIX MU KOCBEHHBIX H3MEPEHUH, MPHU ITOM
dbopmynupoBath mpoOieMy/3afady W THUIOTE3y Y4eOHOro HSKCIEPUMEHTA,
coOUpaTh YCTAaHOBKY W3 MPEAJIOKEHHOTO0 O0OpYAOBaHMS, MPOBOJIUTH OIBIT U
(bopMyIMpOBATH BHIBOIBI;

OCYIIECTBJISITh MPSIMbIE M KOCBEHHBbIE M3MEpEHUsl (PU3NYECKUX BETUYHH,
Opyd STOM BBIOMPATh ONTHUMAIBHBIA CHOCOO H3MEPEHHS U HCIOJIb30BaTh
U3BECTHBIE METO/bI OIICHKU MOTPEITHOCTEN U3MEPEHHUI;

UCCJIEIOBATh 3aBUCHUMOCTH MEXAYy (PU3NYECKUMH BEJIUYMHAMHU C
UCIIOJIb30BAaHUEM MPSIMBIX U3MEPEHHM, MPU 3TOM KOHCTPYHPOBAaTh YCTaHOBKY,
(uKcUpoBaTh pe3yJabTaThl MOJYYEHHOW 3aBUCHUMOCTH (PU3MUECKHUX BEJIUYUH B
BUI€ TaOnuIl U TpauKoB, JAeJaTh BBIBOBI IO PE3yJIbTaTaM MCCIEIOBAHNUS;

co0roAaTh MpaBmiia OE30MaCHOTO TPyla IPU MPOBEAECHUHN UCCIIEIOBAHUN
B paMKax y4yeOHOro 3KCIEepUMEHTa, Y4EOHO-UCCIE0BATENbCKON U MPOEKTHON
JESTEIbBHOCTY  C  MCHOJb30BAaHUEM  U3MEPHUTENbHBIX  YCTPOHCTB U
71a00paTOpPHOTO 00OPYIOBAHUS;

pemarh pacu€THbhle 3alayd C SIBHO 33JaHHON (U3NYECKON MOJEINblo,
UCTIOJb3ysl (PU3NYECKUE 3aKOHbl UM NPUHLHUIIBI, HA OCHOBE aHalu3a YCIOBUS
3aJlaui BBIOMPATH (PU3UUECKYIO MOJEJNb, BBLACIATh (DPU3MUECKUE BEIMYUHBI U
(dopMyiibl, HEOOXOAUMBIE ISl €€ pEelIeHHUs, IPOBOJUTH PacuéThl U OILICHUBATh
PEaIbHOCTD MOIYYEHHOT'O 3HaYeHUsI (PU3NUECKON BEJTMUMHBI,

pemarhb KayeCTBEHHbIE 3aJauu: BBICTPauBaTh JIOTUYECKH
HEMPOTUBOPEUUBYIO LIETIOUKY PACCyKIEHHUI C OMOpON Ha M3Y4YEHHbIE 3aKOHBI,
3aKOHOMEPHOCTH U (PU3HUECKUE SBIICHUS;

UCTOJb30BaTh  MpPU  pEUIeHMM  y4yeOHBIX  33Jady  COBPEMEHHbIE
MHPOPMAIIMOHHbIE  TEXHOJOTMM  JUIsl  TOHUCKa,  CTPYKTYpUpPOBaHUS,
UHTEpIpEeTallud M  OPEJACTaBICHUS Yy4yeOHOW M HAyYHO-TIOMYJISIPHOM
uHpOpMalMU, TOJYYEHHOW W3 Ppa3IMYHBIX HCTOYHHMKOB, KPUTUYECKU
aHAJIM3UPOBATH MOTYYaeMYIO HH(OPMALIUIO;

OPUBOJAUTH TPUMEPHl BKJIaJa POCCUHCKUX U 3apyOCKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IMPOLIECCOB OKPYKAIOIIEr0 MHpa, B
pa3BUTHE TEXHUKU U TEXHOJIOTUIA;

UCIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3HUKE B TIOBCETHEBHOM KU3HU
st obecrieueHuss O6e3omacHOCTH TpW  oOpamieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPOMCTBAMH, IJIsi COXPAHEHHsI 3JOPOBBSI U COOIIOICHUS HOPM
HKOJIOTMUYECKOTO MOBEICHUS B OKPYIKaIOILEH Cpee;

paboTaTh B TpYyIIE C BBIIOJHEHUEM Pa3IMYHBIX COLUANBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYMIbI, PAlMOHAIBHO pPACIPEAENsATh OO0S3aHHOCTH U
IUIAHUPOBATh  JI€ATEIbHOCTh B HECTAHAAPTHBIX CHUTyallUsX, aJIeKBaTHO
OLICHMBATh  BKJAJ KaXIOT0O M3 YYaCTHHUKOB TPYNIbl B  pEIICHUE
paccMaTprBaeMOU MPOOIEMBI.

K konny oOyuenuss B 11 kiacce mpeIMeTHbIE pe3yJbTaThl Ha 0a30BOM
YpOBHE J0JKHBI OTpaXxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIMXCS YMEHUM:

J€MOHCTPUPOBATh HA MPUMEPAX poJib U MECTO (PU3UKU B (OPMUPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MUpPA, B PA3BUTHUM COBPEMEHHOW TEXHUKH U
TEXHOJIOTMH, B MPAKTUYECKOU NESITENBHOCTH JIOJEH, HEITOCTHOCTh U €INHCTBO
($u3nyeCcKOi KapTUHBI MUPA;



YUUTHIBATh TPAHULIBI MPUMEHEHHS HW3YYEHHBIX (U3HUECKUX MOJCIICH:
TOYEYHBIN SJIEKTPUYECKUN 3apsii, Jyd CBETa, TOYEUYHBI MCTOYHUK CBETa,
gliepHasi MOJEJIb aToMa, HYKJIOHHAas MOJIeJb aTOMHOTO sipa TpH pEIICHUU
bu3nueckux 3aaay;

pacrio3HaBath (U3WYECKUe SBICHUSA (TPOLECChl) M OOBICHATH UX Ha
OCHOBE 3aKOHOB DJJEKTPOJAMHAMHKMA M KBAaHTOBOM (U3MKHU: DJIEKTpUYECKas
IPOBOJUMOCTbH, TEIUIOBOE, CBETOBOE, XMMHUECKOE, MarHUTHOE JICHCTBUS TOKa,
B3aMMOJICUCTBHE  MAarHUTOB, JJEKTPOMATHUTHAs  MHAYKLHS, JIEWCTBHE
MarHUTHOTO TOJISI Ha TIPOBOJHUK C TOKOM U JBIDKYIIMICS — 3apsj,
ANIEKTPOMATHUTHBIE KOJICOAHUSI M BOJIHBI, MPSMOJMHEHMHOE pPacHpOCTpaHEHHUE
CBETa, OTPAKEHUE, MpeJoMIIeHne, HHTepdepeHtns, TuPpaKkIus U NOJIIpU3aLUs
CBeTa, Iucrepcus cBeta, hoTtodnekrpudeckuil addext (hororddekr), cBeToBOEC
JaBJICHUE, BO3HUKHOBEHHUE JIMHEMYAaTOTO CIEKTpa aromMa  BOJOpOja,
€CTECTBEHHAs U UCKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATh U3yUYEHHBIE CBOMCTBA BEHIECTBA (IJIEKTPUUECKHUE, MATHUTHBIE,
ONTUYECKHE, DJIEKTPUYECKYI0  TMPOBOJAMMOCTb  PA3JIUYHBIX  Cpel) |
AJIIEKTPOMATHUTHBIC SIBJICHUS (TPOIECCHI), UCTONB3Y (PU3NYECKUE BEIUYUHBI:
ANIEKTPUUECKUH 3apsl, CUJIa TOKA, FJICKTPUIECKOE HANPSDKEHHE, DIIEKTPUIECKOE
COTPOTHUBJICHUE, Pa3HOCTh MOTEHIIMAJIOB, S3JIEKTPOABMKYIIAs Cuja, pabdoTa
TOKa, WHIYKUMS MarHUTHOrO Tmojs, cuina Awmmepa, cuna Jlopenia,
WHAYKTUBHOCTh KATYIIKH, DHEPTUSl DJIEKTPUYECKOTO M MArHUTHOTO IOJIEH,
NEPHUOJ] U YacTOTa KoJIeOaHUN B KOJIeOATEIHbHOM KOHTYpE, 3apsij U CHJia TOKa B
npolecce TapMOHUYECKUX  DAJIEKTPOMATrHUTHBIX — KojeOaHuif, ¢GoKycHOe
PACCTOSTHUE M ONTHYECKas CUja JIMH3bI, IPU OMUCAHUU MPABWIBHO TPAKTOBATh
(bu3HUECKUl CMBICT UCIOJIb3yeMbIX BEJIMYMH, WX OOO3HAYEHUS W EAUMHUIIBI,
yKa3blBaTh (OPMYJIbI, CBSI3BIBAIONIME JaHHYIO (U3UYECKYI0 BEIUYUHY C
JIPYTUMU BEJIMYUHAMY,

OMKCHIBATh W3YYCHHBIC KBAHTOBBIC SIBICHHUS M TMPOIECChI, HCIOJIb3YS
¢du3nuecKrue BEIMYUHBI: CKOPOCTh JJIEKTPOMATHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTUs W UMMYJIhC (OTOHA, MEPUOJ TOJIypaclana, dHEPrus
CBS3UM ATOMHBIX SjIep, NPHU OINKCAHUU TPABUIBLHO TPAKTOBATh (PU3UUYECKUIA
CMBICJT HCTIOJIB3YEMBIX BEJMYMH, WX OOO3HAYEHUS M EAWHHIIBI, YKa3bIBaTh
dbopMynbl, CBSI3BIBAIOIIME JAHHYIO (PU3MYECKYI0 BEIUYMHY C JIPYyTUMU
BEJIMYMHAMHU, BBIYUCIIAThH 3HaUeHUE (DPU3UUECKON BEIIMUNHBI,

aHaMM3UpoBaTh  (U3UYECKHME TPOIECChl W  SIBIICHUSA, HCIOIB3YS
du3nuecKkre 3aKOHbI U MPUHIUIIBL: 3aK0H OMa, 3aKOHBI MOCJIEA0BATEIHLHOTO U
MapajuieIbHOTO COEAUHEHUsT TPOBOJAHUKOB, 3akoH Jlxoyns—JleHna, 3akoH
ANIEKTPOMATHUTHON WHAYKIIMU, 3aKOH TMPSAMOJUHEHHOTO pPaCIpOCTPAHCHUS
CBETA, 3aKOHBI OTPAKECHHS CBETA, 3aKOHBI MPEJIOMIICHUS CBETa, yYpaBHCHHE
OiinmreriHa st GoTordPexTa, 3aKOH COXPAHSHUsS DHEPTUH, 3aKOH COXPAHCHUS
HUMITYJIbCa, 3aKOH COXPAHECHHS HJICKTPUUECKOTO 3apsija, 3aKOH COXPaHCHHS
MacCOBOTO YHUCIIa, MOCTyNaThl bopa, 3aKOH pajnoakTUBHOTO pacnaja, Ipu 3TOM
paznuyaTh  CJIOBECHYH (OpPMYIHMpPOBKY 3aKOHA, €ro MaTEeMaTU4YECKOe
BBIPKECHUE U YCIIOBUSA (TPAHUIIBI, 00JIACTH) MPUMEHUMOCTH;

OTpeNeNsITh HampaBleHWE BEKTOpa WHAYKIIMA MAarHUTHOTO  TIOJIS
MIPOBOJTHUKA C TOKOM, CHJIBI AMIiepa u cuiibl JIopeHiia;

CTPOUTh M OMHUCHIBATH H300pa)KEHUE, CO3/1aBaEMOE€ IIJIOCKUM 3EPKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh IKCIIEPUMEHTHI TI0 HCCICAOBAHUIO (PU3UUYECKUX SIBICHUA H
MIPOIIECCOB C HMCIOJIb30BAaHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHUH: MPU ITOM
dbopmynupoBath mpoOieMy/3agady W THUIOTE3y YYeOHOTO DSKCIEPUMEHTA,



coOupaTh YCTaHOBKY W3 MPEJIOKEHHOTO 000pYAOBaHHUS, MPOBOIUTH OIBIT U
(GopMyITUPOBATH BEIBOIBI;

OCYIIECTBIISITH TPSIMBbIE M KOCBEHHBIE M3MEPCHHsI (PU3NYCCKUX BEIUYHH,
OpU 3TOM BBIOMpATh ONTHUMAJBHBIA CHOCOO W3MEPEHHS M UCIOJIb30BaTh
M3BECTHBIC METOJIBI OIEHKU MOTPEIIHOCTEH U3MEPEHUIA;

MCCIICJIOBATh 3aBUCUMOCTH (DU3MYECKHX BEJIMYMH C HCIOJIb30BaHUEM
NpSMBIX HW3MEPEHUU: TIPH 3TOM KOHCTPYHPOBATh YCTaHOBKY, (DUKCHpPOBATH
pe3yNbTaThl IOJYYEHHOW 3aBUCUMOCTH (DM3MUECKHUX BEIMYMH B BUAC TAOIHUI] U
rpaduKoB, JeNaTh BBIBOJIBI IO PE3YJIbTaTaM UCCIICOBAHHUS,

COOMIOIaTh TpaBMiIa OE30MACHOTO TPyIa IPH MPOBEICHUHN HCCIICTOBaHUI
B paMKax y4eOHOTro 3KCIepHUMEHTa, Y4eOHO-UCCIIeIOBATEILCKON U MPOCKTHON
JCSATENIPHOCTH  C  WCTOJB30BAaHUEM  U3MEPHUTCIBHBIX  YCTPOHUCTB U
71a60paTOpPHOTO 00OPYTOBAHUS;

pemath pacuéTHbIC 3aJaddl C SIBHO 3aJaHHON (U3HYECKON MOJEINbIO,
UCTIONB3YS (PU3WYECKUE 3aKOHBI W TPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIIOBUS
3a/la4il BBIOUPATH (PU3UYECKYIO MOJICNb, BBIACIATH (DU3MUECKHE BEIWYHHBI U
dopMyITbl, HEOOXOAMMBIE ISl €€ PEIICHHUs, MPOBOIUTH PACUEThI U OIICHUBATH
PEATBHOCTH IMOTYICHHOTO 3HAYCHHSI (PU3UIECKON BEJTMYMHBI,

pemathb KauyeCTBCHHBIC 3aJ1auH: BBICTpanBaTh JIOTUYECKH
HETIPOTHUBOPEYHBYIO IICTIOUKY PACCYKICHUH C OMOPON Ha M3y4YCHHBIC 3aKOHBI,
3aKOHOMEPHOCTH U (PU3UUECKUE SBIICHUS;

UCTIONB30BaTh  TMPU  PEIICHWH  y4eOHBIX  3aJad  COBPEMCHHBIC
WHPOPMAITMOHHBIE  TEXHOJOTHMH  JUISI  TOWCKa,  CTPYKTYPHUPOBaHUS,
UHTEPIPETalMd HW  TPEJACTaBICHUS Y4eOHOW ©  HAYIHO-TIOMYJISIPHON
UHPOpMAITUU, TIOJYYCHHOW W3 PA3JIMIHBIX HCTOYHHKOB, KPHTHYCCKHU
aHAIM3UPOBATH IMOTYIaeMYyI0 HH(OPMAIIUIO;

OOBSICHATh TPHHIIMIIEI JACHCTBHS MAIllMH, MPHUOOPOB M TEXHUYECCKHUX
YCTPOWMCTB, pa3iluyaTh yCIOBUS WX O€30MacHOTO  WCIOJIh30BAaHUS B
IMOBCEIHEBHOM KM3HU;

NPUBOJUTH TMPUMEPHl BKJIAJa POCCHUCKMX U 3apyOS)KHBIX YYEHBIX-
(U3UKOB B pa3BUTHE HAYKH, B OOBSICHEHHUE IMPOIIECCOB OKPY)KAIOIIETO MUPa, B
pa3BHUTHE TEXHUKH U TEXHOJIOTHIA;

UCTIOJIB30BaTh TEOPETUICCKUE 3HAHUS 110 (PU3HKE B TIOBCETHEBHOM KU3HU
st obecrieueHus  Oe3omacHOCTH Tpu  oOpalieHuu ¢ npubopamMu U
TEXHUYECKUMHU YCTPONCTBAMH, JIJISi COXPAHCHHS 37I0POBBS U COOIOCHHS HOPM
AKOJIOTHYECKOTO TIOBEJICHUS B OKPYKAIOIIEH Cpe/Ie;

paboTaTh B TPYIIIE C BBIIOJHCHUEM pa3JIMIHBIX COIUAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIBI, PAIMOHAIBHO PACIPEACTATh OOS3aHHOCTH H
IUTAHUPOBATh  JICATEIBHOCTh B  HECTAHIAPTHBIX CHUTYaIlUAX, aJICKBaTHO
OIICHWBAaTh BKJAJ KAXKIOTO W3 YYaCTHHUKOB TPYMIBI B  pPEIICHUE
paccMaTprBaeMou POOJIEMEL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
HanmenoBanue KosmuecTBo yacos
Ne DJIeKTpoHHbIe (LM (ppoBbIE)
pa3iesioB U TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypchbl
NporpaMmel padoThI padoThI
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSL
11 ®usrka 1 METOBI 5 bubmuorexa [JOK
' HAy4YHOTO MO3HAHMS https://m.edsoo.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kuiemarika > https://m.edso0.ru/7f41bf72
bu6mmoreka [IOK
22 Huriamika ! https://m.edso0.ru/7f41bf72
3aKOHBI
23 COXPAHCHIS B 6 1 1 bubnnorexa [HJOK
' P https://m.edso0.ru/7f41bf72
MEXaHHUKE
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OcHoBBI
31 MOJIEKYJISIPHO- 9 1 bubmuoreka [IOK
' KHHETHYECKOM https://m.edsoo.ru/7f41bf72

Teopuun



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

3.9 OcHOBBI 10 bubnmoreka [JOK
' TEPMOANHAMUKI https://m.edsoo.ru/7f41bf72
ArperatHble
33 COCTOSTHUS 5 bubmuorexa [JOK
' BentectBa. Pa3oBbie https://m.edsoo.ru/7f41bf72
TIEPEXO0/IbI
Uroro no pazueny 24

Paznea 4. 3JIEKTPOJAUHAMUKA

bu6mmoreka [IOK
41 UICKTPOCTATHKA 10 https://m.edsoo.ru/7f41bf72
ITocrosiHHBIM
42 JJIEKTPUYECKHUM TOK. 12 bubnuotexa [JOK
' Toxku B pa3IuyHbIX https://m.edsoo.ru/7f41bf72
cpenax
Hroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO
YACOB I1O0 68

[TPO'PAMME



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

11 KITACC

HauMeHOBaHHE KoauyecTBo 4acoB
Ne DJIeKTpOHHbIe (LM (POBbIE)
pa3zie/ioB H TeM KoHTpoJibHbIE IIpakTHYeckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypPChI
MpOrpamMmbl padoTbI padoTbI
Paznea 1. JIEKTPOJIUHAMMUKA
MarsuTHoe I10JI€. Bu6 110K
HOJINOTEKA
11 ICKTPOMATHUTHAA 1 1 3 https://m.edsoo.ru/7f41c97¢c
WHTYKIAS
Wroro no pasaeny 11
Pasznea 2. KOJIEBAHUSI U BOJIHbI
MexaHn4ueckue 1
2.1 DJIEKTPOMArHUTHBIE 9 1 bubnnorexa LIOK
' P https://m.edso00.ru/7f41c97c
KOJIeOaHus
MexaHu4yecKue 1
2.2 DJIEKTPOMArHUTHEIE 5 1 bubnnorexa LIOK
' p https://m.edso00.ru/7f41c97c
BOJIHBI
bu6nuorexa [IOK
2.
3 Onrua 10 3 https://m.edsoo.ru/7f41c97c
Wroro no pazueny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI CIIEAATILHON
TEOpPUH

OTHOCHUTCIIBHOCTHU

but6mmorekxa [IOK
https://m.edsoo.ru/7f41c97c



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

Hroro no pazaeny 4
Pasnen 4. KBAHTOBAS ®U3UKA
41 DJeMEeHThI KBAaHTOBOU 6 bubnunoreka LIOK
' ONTHKHU https://m.edsoo.ru/7f41c97¢c
bu6nunoreka LIOK
4.2 Crpoerue atoma : https://m.edsoo.ru/7f41c97c
bubmuorexa [JOK
4.3 ATOMHOE A/IpO 5 https://m.edsoo.ru/7f41c97c
Wroro no pasaeny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

DeMEHTBl aCTPOHOMUU

bubmuorexa [JOK

1
> U acTpou3uKu ! 1 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 7
Paznesn 6. OBOBIIAIOIIEE TIOBTOPEHUE
6.1 Oo6o61maro1iee 4 bu6nuorexa [IOK
' MIOBTOPEHUE https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pe3epBHOE Bpems 3
OBILEE KOJIMYECTBO 68 4

YACOB I10 [TIPOI'PAMME



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




HOYPOYHOE IINTAHUPOBAHUE

10 KUIIACC
KounyecTBO 4acoB JJIeKTPOHHbIE
Ne Hara undgposbie
Tema ypoxa KounTtpoJbHbie IIpakTuyeckue
n/n Bcero U3YYeHH s oOpa3oBaTesibHbIE
padoThI padoThI
pecypcsbl

®dusuka — Hayka o

1 npupoae. Hayuneie meTo bt 1 bubnuoreka [IOK
IIO3HAHUSI OKPYKAOLIETO https://m.edsoo.ru/ff0c32e2
Mupa
Pounb 1 mecTo dusuku B
(dbopMupOBaHUU

5 COBpPEMEHHOU HAyYHOM 1 bubnunoreka [JOK
KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU
JeATEeTbHOCTH JIFOAEH
Mexannueckoe IBHKEHUE.
OTHOCUTETHHOCTD

3 MEXAHUYECKOTO IBUKEHUS 1 bubmorexa LHOK

’ https://m.edsoo.ru/ff0c3508

ITepemenienue, CKOpOCTH,
YCKOpEHUE

4 PaBHOMEpHOE 1 bubnnorexka [JOK
MPSMOJIMHETHOE ABUKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpeHHOE 1 bubmuorexa [IOK
MPSAMOJIMHETHOE ABUKECHHE https://m.edsoo.ru/ff0c372e



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e

CBo0OoOgHOE ITaficHUE.

bubmuorexa [JOK

6 Yexopetue caodoatoro https://m.edsoo.ru/ff0c39cc
NaJeHus
KpuBonuHeliHOE NBUKEHUE.
7 JBr>keHrEe MaTepuanbHON bubmmorexa [JOK
P https://m.edsoo.ru/ffOc3ada
TOYKH 10 OKPY’KHOCTH
IIpyuHIUIT OTHOCUTEIBHOCTH
8 lNanunes. MuepunaibHbie bubnnoreka [JOK
cucremsl orcuera. [lepBriit https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
Macca tena. Cuina.
ITpuHIMO cymeprno3uIuu
9 CI/SI Bto oﬁaiOH bubmorexa [JOK
' p https://m.edsoo.ru/ffOc3be8
Herorona nns
MaTepualibHOU TOUKU
Tpernii 3akoH HproToHa 111 bubnnoreka [JOK
10
MaTepHaAIbHBIX TOUEK https://m.edsoo.ru/ffOc3be8
3aKOH BCEMUPHOIO
11 tarorenns. Cruiia TSHKECTH. bubmuorexa [JOK
IlepBasg kocMHuueckas https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 Cwta ynpyroctu. 3aKoH bubnmnoreka [JOK
I'yka. Bec Tena https://m.edsoo.ru/ffOc3e18
Cuna tpeHus. Bu6 OK
13 KoadduuneHt tpenusi. nomorexa L

Cuna conpoTuBIeHHS IPU

https://m.edsoo.ru/ff0c3f76



https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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JABHXXCHHUH TCJIa B XKUJAKOCTHU
WK ra3c

14

IToctynarenbHoe U
BpaniaTesibHOE JBUKEHUE
a0COJIFOTHO TBEPJOTO Tea.
MowmenTt cuiebl. Ilnedo
CUJIBI. Y CJIOBUS PaBHOBECHUS
TBEPJIOTO TENa

bubmuoreka [JOK
https://m.edsoo.ru/ff0c41a6

15

NMitynsc MmaTeprabHON
TOYKHU, CUCTEMBI
MaTepUaIbHBIX TOYEK.
Hmnynbsc cuiibl. 3aKOH
COXPAaHEHHUs UMITYJIbCA.
PeakTuBHOE ABUXKEHUE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOITHOCTH CHIIBI.
Kunerndeckas sHeprus
MaTepUaIbHOW TOUKH.
Teopema 06 U3MEHEHHUH
KMHETUYECKOW SHEPIUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4502

17

[loTeHumanbHas SHEPTHUsL.
[ToTeHumanbHas YHEPrus
yrpyro aehopMupoBaHHOM
npykuHbl. [loTennmanpHas
SHEPTHs Tella BOJIU3U
MMOBEPXHOCTH 3E€MJTU

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c461a

18

HOTCHLII/Ia.HBHBIC n
HCIMOTCHIHUAJIBHBIC CHJIBI.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Cas3b paboTHI
HEMOTCHIIUATBHBIX CHJI C
U3MEHEHHEM MEXaHHYECKOU
SHEPTHU CUCTEMBI TEll.
3aKOoH COXpaHCHUs
MEXaHUYECKOW YHEPTUU

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBs3u
paboThI CHIIBI C U3BMEHEHHEM
MEXaHUYECKOH SHEPTHH
TeJa Ha IpUMepe
pacTsKeHUS PE3UHOBOTO
KIyTa»

20

KonTponbnas pabota no
TeMe «KuHeMaTuka.
Junamuka. 3aKoHbBI
COXpaHEHUS B MEXAHHUKE)

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-
KMHETUYECKON TEOPHH.
BpoyHOBCKOE IBHKEHHE.

Anddyszust

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICUCTBUS YaCTHIL
BemecTsa. Monenu
CTPOEHUS ra30B, KUIKOCTEH
U TBEPABIX TEI



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

23

Macca monexy:.
KommuecTBo BemiecTBa.
[TocrosinHast ABoraipo

24

TeroBoe paBHOBECHE.
Temneparypa u e€
n3mepenue. [lkana
temneparyp Llenbcus

25

HNneanpuerii raz 8 MKT.
OcnoBHoe ypaBHenne MKT

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

26

AbGconoTHas TeMieparypa
KakK Mepa CpelIHeMn
KMHETUYECKOU SJHEPrUu
JBUKEHUS MOJIEKYJI.
YpaBHenue Menpeneena-
Knaneipona

bubmuorexa [JOK
https://m.edsoo.ru/ff0c511e

27

3akon JlambeToHa. ["a3oBbIc
3aKOHBI

28

JlaGopaTtopHnast pabota
«HccnenoBanne
3aBHUCHUMOCTHU MCKOY
rapaMeTpaMy COCTOSTHHS
pa3peKEeHHOTO razay

29

N3onporiieccrl B uaeaaibHOM
ra3e u ux rpaguyeckoe
MIPE/ICTaBJICHHE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

30

BryTpeHnHss sHEprus

bu6mmorexa [IOK



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e

TEPMOJIMHAMUYECKOMN
CUCTEMBI U CIIOCOOBI €€
n3meHenus. Koanuecto
TEIUIOTHI U padoTa.
BHyTpeHHss sHEprus
OJIHOATOMHOTO UJ€AIBHOTO

https://m.edsoo.ru/ff0c5952

rasa
bubmuorexa [JOK
31 B
HBL TETIIONCPEAATH https://m.edsoo.ru/ff0c5c36
Y nenbHas TEINIOEMKOCTD
BenlecTtBa. KoiamuecTBo
32 TEILIOTHI IIPH bubmorexa HOK
p https://m.edsoo.ru/ff0c5c36
TerJIonepeaye.
AnmabaTHBIN mporiecc
ITepBbIii 3aK0H
TEPMOJIMHAMUKH U €T0 bu6nmoreka [JOK
33
MPUMEHEHHUE K https://m.edsoo.ru/ff0c5efc
M30IpoIeccam
HeobGparumocTh IIpoIieccoB
34 B II I/Ip0 e. Bro OII;)I 31:1K0H bubmmorexa [IOK
pHpoe. p https://m.edsoo.ru/ff0c6230
TEPMOJIUHAMUKH
35 [Mpunuun geiicteus n KITJ{ bu6mmoreka [JOK
TEMIOBOH MaITMHEI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKOJOTHYECKHe MPOOIEeMbI

TCIIJIOOHCPICTUKHA



https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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O6o06maromuit ypox

bubmuorexa [JOK
38 «Monexyspras dusika. https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOAMHAMUKI
KonTponbnas padota mo
39 Teme «MoekynsipHas bubmuoreka [IOK
¢u3uka. OcHOBBI https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
I1 0
40 apoo pa3OBa;He 1 bubnuorexa [JOK
KORICHCAIIHA. XICTapeHe 1 https://m.edsoo.ru/ff0c63b6
KUTICHUE
AOG
41 COMOTHAA | bubmuoreka [JOK
oTHOCHTEbHAA BHa)KH?CTL https://m.edsoo.ru/ff0c64d8
BOo31yxa. Haceliennslii map
TBépnoe Teno.
Kpucranmnmueckue u
42 aAMop(bele rena. . bubnmoreka [IOK
HH3OTPOITHA CBOUCTS https://m.edso0.ru/ff0c65f0
KpucTauios. XKunkue
kpuctauibl. COBpeMeHHbIE
MaTepuabl
[InaBnenue u
43 KpUCTaJUIM3aLus. Y fenbHast bubnnoreka [HOK
TEIUIOTA IJIABJICHUS. https://m.edsoo.ru/ff0c6708
Cyb6numarus
44 YpaBHEHHE TEMIOBOTO bubmuorexa [JOK

OaaHca

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6938
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DrneKkTpusanus Ted.
DnekTpuueckuii 3apsa. JIsa

bubmuoreka [JOK

45
BHUJIA JIEKTPUUECKHUX https://m.edsoo.ru/ffOc6bcc
3apsii0B
[IpoBOOHUKY, AUINEKTPUKHU
Y TIOJyIIPOBOJHUKHU. 3aKOH bubmumorexa [IOK
46
COXpaHEHUsI https://m.edsoo.ru/ff0c6bcc
3JIEKTPUYECKOIO0 3apsijia
BzaumopeiictBue 3aps0B.
47 3akou Kymnona. ToyeuHnsrin bubnmorexa LHOK
y N https://m.edsoo.ru/ffOc6ced
SJIEKTPUYECKUM 3apsi]l
Hanpsxéanocts
AIEKTPUUYECKOTO TIOJIA.
48 [TpuHIUTO CyIEPHIO3UIINT bubnmorexa LOK
p yrep N https://m.edsoo.ru/ffOc6df2
ANEKTPUUECKUX TOJIEH.
JIvHuM HANIPSYKEHHOCTU
Pabora cun
49 ANEKTPOCTATHYECKOTO TMOJIS. bubnuoteka [JOK
ITorennuan. Pa3zHocTh https://m.edsoo.ru/ff0c6f00
MMOTEHIINAIOB
[IpoBOoHUKY 1
IUDIIEKTPUKU B
50 DJIEKT ofTaTquCKOM oJje bubmmorexa [TOK
P ' https://m.edsoo.ru/ff0c7018
Husnextpuueckas
MIPOHUIIAEMOCTD
.. b K
51 DIEKTPOEMKOCTb. nommorexa [O

https://m.edsoo.ru/ff0c7126



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

Konpaencarop

52

ONeKTPOEMKOCTbD MJIOCKOTO
KOHJIEHCaTopa. JHEprus
3apsDKEHHOrO KOHJIEHCATopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopaTtopHnas pabota
"U3mepenue
BIEKTPOEMKOCTH
KOHJIeHcaropa"

54

[TpuHtmn nercTBUs U
MIPUMEHEHUE
KOHJICHCAaTOPOB,
KOIMUPOBAJIBHOTO amnmnapara,
CTPYHHOIO IIPUHTEPA.
DNeKTpocTaTU4YeCKast
3aluTa. 3a3eMIIeHue
ANIEKTPONPUOOPOB

55

DIIEeKTPUUECKHUH TOK,
YCJIOBHUSA €T0
CYILLIECTBOBAHUS.
ITocTostHHEIN TOK. CHa
Toka. Hampsbxenue.
ComnpoTuBieHue. 3akoH
Oma m1g yyacTka 1enu

56

[TocnenoBarenbHOE,
napauieTbHOE, CMEIIaHHOE
COEMHEHHUE MPOBOTHUKOB.
JlaGopaTtopHnast pabota

0.5

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0



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

«3yueHne CMEIaHHoro
COCIMHEHUS PE3UCTOPOB»

S7

Pabora u mouHOCTH
AIIEKTPUUYECKOTO TOKA.
3akoH [[xoyns-JleHua

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

58

3axoH Oma i1 MOJIHOU
(3aMKHYTOH)
AIEKTPUYECKOM LIETIH.
Kopotkoe 3aMbIkanue.
JlaGopaTtopHnast pabota
«3mepenune DJ1C
MCTOYHUKA TOKA U €r0
BHYTPEHHETO
COTIPOTUBIICHUS»

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

OneKTpoHHas
POBOJIUMOCTH TBEPBIX
METaJUIOB. 3aBUCUMOCTh
COIIPOTHUBJIEHUS] METAIIJIOB
OT TeMIIePaTypPHI.
CBepxnpoBOIUMOCTb

60

DNEKTPUYECKUN TOK B
BakyyMme. CBolicTBa
3JIEKTPOHHBIX MTYYKOB

61

[TomynpoBoIHUKH, UX
coOCTBEHHAas ¥ pUMECHAast
npoBoANMOCTh. CBOICTBa
p—n-niepexopa.

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



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

IToynpoBOJHUKOBBIE
puOopbI

DIIEKTPUUECKHUI TOK B
pacTBOpax M paciuiaBax

62 AIIEKTPOJIUTOB bubmmorexa [JOK
p ' https://m.edsoo.ru/ff0c82ba
DIEKTPOTUTHYECKAS
JTUCCOLIMAIUS. DIEKTPOIIN3
DIIEKTPUUECKHUI TOK B
razax. CaMOCTOSTEIIbHBIA 1 bu6mmorexa [IOK
63 .
HECAMOCTOSITEbHBIN https://m.edsoo.ru/ff0c84ae
pazpsan. Monnus. [1nazma
DneKkTpuuecKkue mpuodopsl U
YCTPOMCTBA U UX
64 MPaKTUYECKOe TPUMEHEHNE bubmorexa LHOK
P P ’ https://m.edsoo.ru/ff0c86fc
[TpaBua TeXHUKH
0e30MacHOCTH
O06o0maromuii ypok bubnuoteka [JOK
65
«ONEeKTPOIUHAMUKA https://m.edsoo.ru/ff0c88be
KonTponbnas pabota no
TeMe «JEKTPOCTATHKA.
[TocTostHABII
ANEKTpUYECKUN TOK. TOKH B
bu6mmorexa [IOK
66 Pa3IMYHBIX CpeIax»

/Bcepoccuiickas
npoBepouHas padboTa npu
NPOBE/ICHUH HA OYMa)KHOM
HOCHTEJe

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

PesepBHBIi ypOK.

bubmuorexa [JOK
o7 Kontponbnas pabora no 1 https://m.edsoo.ru/ff0c8c56
Teme "DIeKTpouHaMuKa"
PesepBHEBII YPOK.
68 O6og aro }I,{pﬁ OK II0 1 Bubmiorexa LIOK
HHIATOTIHH YD https://m.edsoo.ru/ff0c8f6c
temaMm 10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOT'PAMME



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

11 KITACC

KoanuyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTposibHbIe IIpakTuyeckue
n/n Bcero U3YyYeHUS oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbl
ITocTossHHBIE MarHUTHI U UX
B3aMOJICHCTBHE.
1 MarnautHoe nosie. Bektop 1 bubnmnoreka [HOK
MarHUTHOW UHIYKIHH. https://m.edsoo.ru/ff0c9778
JIMHUM MarHUTHOM
WHIYKIIUU
MarunTtHoe nose
MIPOBOJIHUKA C TOKOM.
5 Op N 1 bu6nuorexa [IOK
MBIT DpCTeaa.
p . A https://m.edsoo.ru/ff0c98fe
BsanmoneticTeue
MPOBOJIHUKOB C TOKOM
Jlaboparopuas padbora
3 - pe IZ . p oro 1 1 bubanoreka LIOK
«H3yuenne MaruiuTHOT
ya https://m.edsoo.ru/ff0c98fe
MOJISI KATYIIKH C TOKOMY
JlelicTBME MArHUTHOTO
MOJIS Ha TIPOBOIHHK C
TokoMm. Cuita Amriepa.
4 JlaboparopHa a6(I)) a 1 1 bubmiorexa LIOK
a TOpHAast T
paTopHasi p . https://m.edsoo.ru/ff0c9acO
«Hccmenosanne qeHCTBUS
IMOCTOSSHHOT'O MarHuTa Ha
pPaMKy C TOKOM»



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

JlelicTBME MATHUTHOTO

MOJISI HA JIBUIKYIILYIOCS

3apsHKEHHYIO YaCTHILY.

Cwia Jlopenma. Pa6ota
cunel JlopeHia

bubnunoreka LIOK
https://m.edsoo.ru/ff0c9df4

DNeKTpOMarHuTHas
unaykuus. [Totrok BekTopa
MarHUTHON MHTYKIHH.
O/JC nuaykuyu. 3aKoH
3IEKTPOMArHUTHOM
nHaykuuu Papanes

JlaGopaTopHnas pabota
«HccnenoBanue siBICHUS
AIIEKTPOMArHUTHOU

HHIAYKOHUW

bubmuorexa [JOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTG. SIBIIEHUE
camounaykuuu. 3/C
CaMOMHAYKIUU. DHEPIust
MarHUTHOTO TIOJISI KaTYIIKU
C TOKOM.
DIIeKTPOMarHuTHOE TOJIe

bu6nuorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHu4eckue ycTpoucTsa u
WX IPUMEHEHUE!
MTOCTOSIHHBIE MATHUTHI,
3JIEKTPOMArHMTHI,
JNEKTPOABUTATENb,
YCKOPUTEIIH 3JIEMEHTAPHBIX



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

JaCTull, HAYKIIMOHHAA
IIC4Yb

10

Ob6o06maromuit ypox
«MarsuTtHoOE€ 1noJe.
DNeKTpOMarHuTHas
AHIYKLUSD)

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KonTponbhas padota no
Teme «MarauTHoe 1oJie.
DneKTpoOMarHuTHas
WHTYKITHS

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

12

CB00OO/1HbIE MEXaHUUECKHE
KOJIeOaHusI.
I"apmonunyeckue
Kosie0aHus. YpaBHEHUE
rapMOHHYECKHUX
kosiebanuil. [IpeBparienue
SHEPrUU

bubmnoreka IIOK
https://m.edsoo.ru/ffOcaf06

13

JlaGopaTtopHnast pabota
«HccnenoBanue
3aBHUCHUMOCTH Tepro/ia
MaJbIX KoJebaHui rpy3a Ha
HUTH OT JAJTUHBI HUTH U
Macchl Tpy3a»

14

KonebaTenbHbIi KOHTYP.
CB0OOIHBIE
AIIEKTPOMArHUTHBIC
Kone0aHus B acaILHOM

bubnunorexa LIOK
https://m.edsoo.ru/ffOcb820



https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

K0JIe0aTEIIbHOM KOHTYDE.
AHaOTHs MEXY
MEXaHUYECKHUMU U
3JIEKTPOMArHUTHBIMH
KOJIEOAHHUSIMHU

15

®opmyna Tomcona. 3akoH
COXpaHECHHSI SHEPTUHU B
UjieaIbHOM KOJIe0aTeIbHOM
KOHTYpE

bubmnoreka IIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o
3aTyXarluX KoJeOaHusx.
BrinyX1eHHbIE
MeXaHHYeCKHe KojieOaHus.
Pe3onanc. Beinyx1eHHBIE
ANEKTPOMATrHUTHBIE
KOJICOaHMS

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

17

IlepeMeHHBIN TOK.
CunycouganbHbIN
IIEPEMEHHBIN TOK.
MOoIIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJHOE U
JIEUCTBYIOIIIEE 3HAYCHHE
CHUJIbI TOKA U HAIPSIKEHUS

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop.
IIpon3BoACTBO, Nepeava u
noTpebaeHne
AIIEKTPUUYECKON IHEPTUN



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

19

YcerpolictBo 1
MPaKTUYECKOE MPUMEHEHUE
3JICKTPUYECKOTO 3BOHKA,
reHeparopa nepeMeHHOTO
TOKa, TUHUH
3JIeKTponepead

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

20

DKOJOTUYECKUE PUCKH TIPU
MIPOU3BOJCTBE
3nekTpo3Hepruu. Kynerypa
HCITOJIb30BaHUS
AIEKTPOIHEPTUU B
MMOBCETHEBHOM KU3HH

21

MexaHn4yeckue BOJIHBL,
YCIIOBUS PACIIPOCTPAHEHHUSI.
[Tepuon. Cxopoctb
pacnpocTpaHeHus U IJIuHa
BOJHBL. [lonepeunsie n
IPOJIOJILHBIE BOJIHBI

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcca54

22

3ByK. CKOpOCTH 3BYKa.
I'pomkocTh 3ByKa. BeicoTa
toHa. TemOp 3ByKa

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcccOc

23

DNIEeKTpOMarHUTHBIE
BOJHBI, IX CBOMCTBA U
ckopocts. Ikama
3JIEKTPOMArHUTHBIX BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

24

[IprHIMIIBI paIHOCBA3U U
TeneBuaeHus. Pa3surue



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0

CPEJICTB CBSI3H.
Pannosmokanus

Konrtponbnas padora

but6mmoreka [IOK

25
«KonebaHnust v BOIHbBI» https://m.edsoo.ru/ffOcc6f8
[Ipamonuneitnoe
pacrnpocTpaHeHHE CBETa B By OK
26 OJIHOPOJIHOM Cpeie. nommorera L
T . https://m.edsoo.ru/ff0cd350
OUYCYHBIN UCTOYHHK CBETA.
JIyu cBera
OtpaxeHue cBeTa. 3aKOHbI
97 OTpa)XEHUs CBETA. bubnmnoreka [HOK
[TocTpoenue n300paeHHI https://m.edsoo.ru/ffOcd4e0
B IUIOCKOM 3€pKaje
IIpenomnenue ceera.
[TonHoOE BHYTpEHHEE
28 orpakenue. [IpenenpHbIi bubmmorexa LOK
Ol HOJHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
YTOJI TIOJTHOTO BH HHET'
OTpaKCHHUS
JlaGopaTtopHnast pabota
29 «M3mepenne nokazarens bubmmorexa LOK
peToMIe cTexa https://m.edsoo.ru/ff0cd67a
MIPEIIOMITCHUS CTSKIIa»
JInn3sl. [TocTpoenne
30 M300paKeHU B TUH3E. bubmuoreka [IOK
®opmyiia TOHKOW JIMH3BI. https://m.edsoo.ru/ffOcddle
YBenuyeHue JTuH3bI
31 JlaboparopHas paboTa



https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

«HccmenoBanne CBOMCTB
M300paKeHUH B JIMH3AX»

32

Hucnepcus ceera.
CrnoxHblil cocTaB 6e710r0
csera. LIer. JJaboparopHas
pabota «Habmonenue
JICTIEPCHU CBETa»

33

WnTepdepenius caera.
Judpaxnus certa.
JudpaxknuonHas pemeérka

bubmnoreka IIOK
https://m.edsoo.ru/ffOced22

34

ITorepeyHOCTh CBETOBBIX
BosH. [lonspusanus ceera

bubmuorexa [IOK
https://m.edsoo.ru/ffOcf02e

35

OnTuyeckue npudopsl U
YCTPOMCTBA U YCIIOBHS UX
0€30MacHOro NPUMEHEHUs

36

['panu1IBl TPUMEHUMOCTH
KJIACCUYECKOW MEXaHUKHU.
[ToctynaTel cnenuaibHOM
TEOPHUH OTHOCUTEIHLHOCTH

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcf862

37

OTHOCHUTEIBLHOCTh
OJIHOBPEMEHHOCTH.
3ameJIeHne BPEMEHHU U
COKpAIICHUE JITHHBI

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcfa42

38

DHeprust U UMITYJIbC
PENATUBUCTCKOM YaCTHUIIBI.
CBs13b Macchl ¢ SHEprue u

bubnunorexa LIOK
https://m.edsoo.ru/ffOcfc68



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

UMITYJIbCOM. DHEPIUs
MIOKOSI

Konrtponbnas padora
«Ontuka. OCHOBBI

but6mmoreka [IOK

39
CIIELIMATIbHOM TEOPUH https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIILHOCTH
®otonbl. Dopmyna
40 [Tnanka. DHeprus u bubmmorexa [IOK
' p https://m.edsoo.ru/ffOcfel6
UMITYJIBC (POTOHA
OTKpBITHE U UCCIICIOBAHUE By 10K
nOIMOoTEKA
41 . A.
(orosdexra. Ompiret https://m.edsoo.ru/ffOcffc4
I'. CroneroBa
3akonbl poTtorddekra.
YpaBHeHue DUHIITEITHA
42 151 hoTodddexra bubmorexa LOK
s i https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna»
dbotorddexra
JlaBnerune cBeta. ONBITHI
43 I1. H. JIeGenena. bu6nuorexa [IOK
XUMHYECKOe IeHCTBUE https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpocTsa u
MPAKTUYECKOE
44 IIPUMEHEHHUE:

dboTornemMeHT, GOTOATIHK,
conHevHas OaTapes,



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

CBETOOMNO

Pemrenne 3aaa4 I10 TEME

but6mmoreka [IOK

4 o
> «TIEMEHTBI KBAHTOBOIA https://m.edsoo.ru/ff0d0302
OITHUKI
Mopens atoma ToMmcoHa.
OmneiTer Pesepdopna mo
46 ACCESIHUIO 0-4YacTH bubnnorexa LIOK
p t https://m.edsoo.ru/ff0d091a
[Imanerapnas moneinp
aToMa
bubmuorexa [IOK
47 II b
OCTYJIATEL bopa https://m.edsoo.ru/ff0d0afa
W3nyyenue u normnoueHne
OTOHOB IIPU IIEPEXOJIE
48 g)TOMa co ioro y OBEH bubnmorexa HOK
g ypv https://m.edsoo.ru/ff0d0afa
SHEPruu Ha apyrou. Buasl
CIIEKTPOB
BoaHoBEIE cBOMCTBA
yactull. Boaabl ge bpoiis.
49 Kopn HCK TIST HOI-[BOJ'II?-IOBOI\/'I bubmmorexa TIOK
PHYCKYIAD https://m.edsoo.ru/ff0d0ca8
nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JIyY€HHE
OtkpeITHE
PaaroaKTUBHOCTU. ONBITHI
50 Pesepdopna o bubmuoreka [JOK

OIIPEIIETICHUIO COCTaBa
PaaOaKTUBHOTO
W3ITyYEHUS

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2

o1

CsoticTBa anbda-, 6era-,
I‘aMMa'I/I3J'Iy‘-IeHI/I$I.
BivstHre paauoakTHBHOCTH
Ha JKUBBIC OPraHU3MbI

52

OTkpeITHE IPOTOHA U
HelTpoHa. M30Toms!.
Anbda-pacna.
DJIEKTPOHHBIN U
HO3UTPOHHBIN OeTa-pacmnaj.
I'amma-nu3nyuenue

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3U HYKJIOHOB B
anpe. SlnepHsie peakuum.
SlnepHbIN peakTop.
[Tpo6ieMbl, IePCIEKTUBHIL,
AKOJIOTUYECKHUE aCIIEKThI
SIEPHOU SHEPTEeTUKHU

bubmuorexa [JOK
https://m.edsoo.ru/ff0d1356

54

DJIEMEHTApHBIE YaCTHUIIBI.
OTKpbITHE TO3UTPOHA.
Meroanl HaOMIOAEHUS U
perucTpamuu
AJIEMEHTAPHBIX YaCTHII.
Kpyrasrii cron
«DyHaaMeHTaIbHbIE
B3aMMO/ICHCTBHSL.
EnunctBo duznueckoit
KapTHUHBI MUPa»

bubanoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

OraInsl pa3BUTHA



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

actpoHoMuu. IIpukiagnoe
Y MHUPOBO33PEHUYECKOE
3HAYCHHUE aCTPOHOMHH.
Bun 3Bé3xHOrO0 HeOda.
Co3zBe3nusi, SpKue 3BE31bI,
IUIAHETHI, UX BUIUMOE
newxkenne. Conneunas
cHCcTEeMa

56

Comnnue. Conneynas
aKTUBHOCTL. McTOUHHK
sHeprun CoJiHIA U 3BE3]T

S7

3BE3/1bI, UX OCHOBHBIE
XapaKkTEePUCTUKU. 3BE3/IbI
TJIaBHOU
IIOCJIEI0BATEIbHOCTH.
Bnytpennee ctpoeHue
3B&311. COBpeMEHHBIE
IIPEJICTaBICHUS O
MPOUCXOKICHUH U
sBosronny CosHIa U 3BE€37

58

Muneunsii [1yte — Hama
I"amakTuka. [lonoxenne n
neuxenne ComHia B
I'anakTtuke. I'aakTuky.
YEpHble ABIPBI B A1pax
raJJakTUK

59

Bcenennas. Pazberanue




ranaktuk. Teopus
Boubiioro B3psiBa.
PenukToBOE M3i1yueHHE.
MeraranakTuka

60

Hepemennsie npodiaembl
ACTPOHOMHH

61

KonTponbnas padota
«OIJIeMEHTBI aCTPOHOMMH U
acCTpOPUZHKI

62

O6o6maromuii ypok. Ponb
(GU3HUKN U aCTPOHOMUH B
3KOHOMHYCCKOMH,
TEXHOJIOTHYCCKOM,
COIIMATLHOM U 3THYECKOI
cdepax AeITeTbHOCTH
YyeJI0BeKa

63

O6o06maromuii ypok. Posnb
U MecTO (U3HUKH U
aCTPOHOMMUH B
COBPEMEHHOMN HAy4YHOUI
KapTHHE MHUpa

64

Ob6o6maromuit ypok. Posib
(dusmueckoit Teopun B
dbopmupoBaHUU
Ipe/ICTaBICHUHN O
(du3myeckoil KapTuHe MHUpa




O06o00marmui ypox.
Mecto puzndeckoi
KapTUHBI MUpa B 001IIeM
psILy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX

65

MPEJICTaBICHUI O IPUPOJIE

Pe3epBHbIii ypoK.
66 MarsuTHoOe mnoie.
DJIeKTpOMarHuTHas

WHAYKIHUA

PesepBHblii ypok. OnrTuka.
67 OCHOBBHI crieIaIbHON
TEOPUU OTHOCUTEIFHOCTU

Pesepnslit ypok. KBantoBas
¢du3uka. DIeMeHThI
aCTPOHOMUU U
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acTpoU3uKH

bubanoreka LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO
YACOB I10 ITPOTPAMME
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https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA

OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI /IVISA YYEHUKA

» dusuka, 10 kmace/ Msikumes I'.41., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeabcTBo
«IIpocBenienue»

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

«HpOCBGIHeHI/IC»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
I'.4. Msakumes, b. b. byxosues, H.H. Corckuii ®u3uka 10 k. duzuxa 10

kJacc. ba3oBblii U yriyOiaeHHBIN ypoBeHb. YueOHuk. Mocksa. [Ipocsernienue,

2020

['.4. Msakumes, b.b. byxoBues, B.M. Hapyrun ®@usuka 11 knacc. ba3zoBblii u

yrayOneHHbIN ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020

A.I1. PeimkeBuu. CoopHUK 3a1a4 o gusuke. Mocksa, JIpoda, 2005 - 2019 r.

Coopnuk 3amad no pusuke 111 9 — 11 kmaccos. CocraBurens I'.H.

CrenanoBa. M.: «IIpocBemienue», 1996 r.

FO.A. Caypos. ®usuka. [loypounsie pazpaborku. 10 kmacc. [Tocobue mis

o01meoOpa3oBareNbHBIX opranm3anuii. Mocksa. [IpocBemenue. 2015

FO.A. Caypos. ®usuka. [Toypounsie pazpabotku. 11 knacc. [Tocobue mms
o011eo0pa3oBaTeabHbIX Opranu3aunii. ba3oBblil U yriyOieHHbI ypOBEHb.

Mockaga. [Ipocsemenue. 2017 r.



C60pHI/IK TCCTOBBIX BaI[aHI/Iﬁ A1 TEMATUYCCKOIO U UTOIrOBOI'O KOHTPOJIA.

®usuka 10 xknace. M.: «Antennext-Lentpy», 2004 r.

C.M. Anpapromeukns, A.C. CnyxaeBckuil. ®usuka. «KoHCTpyKTOp»

CaMOCTOSITENIbHBIX U KOHTPOJBHBIX paboT. 10 — 11 kiacchl.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

XKusas pusuka: ooyuaromas nporpamma. http://www.int-edu.r/soft/fiz.html
VYpoxku ¢usuku ¢ ucnoinzoBanueM Murepuera. http://www.phizinter.chat.ru/
dusuka.ru. http://www.fizika.ru/

dusuka: KoJuIeKIusa oneIToB. http://experiment.edu.ru/

duzuka: QJICKTPOHHAA KOJUICKIUS OIIBITOB.

http://www.school.edu.ru/projects/physicexp

Karasor ccbutok Ha pecypebl o pusuke http://www.ivanovo.ac.ru/phys

becrathbie o0y4aroiiue nporpaMmsl o Gu3uke

http://www.history.ru/freeph.htm

JlabopaTopHbie paboThl 10 Pu3uke. BupTtyanbHbie 1abopaTopHbIE paOOTHI.

http://phdep.ifmo.ru

AHnManus GU3HUECKUX MPOIIECCOB 00bsICHEHUAMH. http://physics.nad.ru



http://physics.nad.ru/

dusnueckas sunukaoneaus http://www.elmagn.chalmers.se/%7eigor



