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[Iporpamma no ¢usrke 6a30BOro ypoBHsS Ha YpOBHE CpeaHEro oOlero oOpa3oBaHUs
pa3paboTaHa Ha OCHOBE TOJIOXKEHHM M TpeOOBaHWI K pe3yJibTaTaM OCBOEHHUSI OCHOBHOM
oOpaszoBarenbHON MporpamMmsel, mnpenacraBieHHbIXx B PI'OC COO, a Takxke ¢ yd€ToMm
dbenepanbHOl paboyeil mporpaMMbl BOCIMTAHHUS W KOHIICTIIIMM TIPETOJaBaHUS Y4EOHOTO
npeamera «®Pusnka» B o0pa3oBaTeNnbHBIX oOpraHm3anusx Poccwiickoit  deneparum,
peann3youmx OCHOBHbIE 00pa30BaTEIbHbIE IPOTPAMMBI.

CopepsxkaHve mporpamMmbl Mo (U3MKE HAMNpaBICeHO Ha (POPMUPOBAHUE €CTECTBEHHO-
HAayyHOW KapTHHbI MHpa oOydarommxcs 10-11 kiaccoB mpu oOyueHuu ux ¢usmke Ha
0a30BOM YpPOBHE Ha OCHOBE CHCTEMHO-JESATEIBHOCTHOrO moaxoda. Ilporpamma mo dusmke
cootBercTBYeT TpeboBanusiM OPI'OC COO k maaHUpyeMbIM JUYHOCTHBIM, MPEIMETHBIM U
MeTaIpeIMETHBIM pe3yJbTaTaM 00yUYEHHUs, a TAKKE YUUTHIBAET HEOOXOJUMOCTh peaiu3aluu
MEXIPEIMETHBIX CBsI3el (PM3UKU C €CTECTBEHHO-HAYYHBIMU YYEOHBIMU IpeaMeTamu. B Hel
ONpEACNAIOTCS OCHOBHBIE II€NIM M3y4YeHUs (U3MKKM Ha YPOBHE CpPETHEro O0OIIero
oOpa3oBaHMs, IUIaHUPyEeMble pE3yJbTaTbl OCBOEHHUS Kypca (U3HUKHU: JIMYHOCTHBIE,
MeTanpeIMeTHbIC, MPpeIMETHBIC (Ha 0230BOM YPOBHE).

[Iporpamma 1o gu3uKe BKIIOYAET:

e IUJJAHUPYEMbIE€ PE3yJIbTaThl OCBOCHMS Kypca (U3MKH Ha 0a30BOM YPOBHE, B TOM

YHClie IPEeIMETHBIE PE3YIbTaThl IO FOJaM 00yUYEHUS;

e conepkaHue yuebHoro mpenmMera «Pusnka» mo rojgam o0yueHusl.

®du3rka Kak Hayka O HauOolsiee OOIIMX 3aKOHAX MPHUPOJIbI, BHICTYNAas B KaueCTBE
y4eOHOro mnpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBI BKJIaJ B CHUCTEMY 3HaHUH 00
okpyxatomem mupe. [1IkoapHBIN Kype GU3NKKM — cHCTEeMOOOpa3yIOMUi IS €CTeCTBEHHO-
HAYYHBIX Y4€OHBIX MMPEAMETOB, MOCKOJIbKY (PHU3NUYECKUE 3aKOHBI JIEKaT B OCHOBE MPOILIECCOB
U SIBIICHUW, W3y4aeMbIX XUMHUEH, Ouosoruen, pusmdeckoit reorpadueil m acTpOHOMUEH.
Hcnonb3oBaHue M aKTUBHOE MPUMEHEHHUE (PU3NYECKUX 3HAHUU OMpeesieT XapakTep u
pa3BUTHE pPAa3HOOOPA3HBIX TEXHOJOTHM B cdepe SHEePreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, MOJYyYEHHs HOBBIX MaTe€pUajoOB C 3a/JlaHHBIMU CBOMCTBaMH U Apyrux. M3zydeHue
($U3MKN BHOCUT OCHOBHOM BKJaJa B (POPMHpOBAHHE €CTECTBEHHO-HAYYHOH KapTUHBI MHpa
oOyyatouuxcsi, B (popMupoBaHHE YMEHUN MPUMEHATHh HAYYHBIM METOJl TO3HAHHS TPH
BBINIOJIHEHUH UMU Y4€OHBIX UCCIIEOBAaHUM.

B ocHOBy Kypca Qu3MKH A1 YpPOBHSI CpelHEro o0Iuiero oOpa3oBaHUs IMOJOXKEH P
UJei, KOTOPbIE MOXKHO pacCMaTpPUBaTh KaK IPUHIUIIBI €T0 IIOCTPOCHHUS.

Hoes yenocmnocmu. B cOOTBETCTBUU C HEW KypC SIBJISIETCS JIOTHUECKHU 3aBEPIIEHHBIM,
OH COJEPKUT MaTepuai U3 BCeX pas3/iesioB (PU3MKU, BKIIOYAET KaK BOMPOCHI KJIACCUYECKOMH,
TaK U COBPEMEHHOUN (PU3HKHU.

Hoes cenepanuzayuu. B cooTBeTcTBUM C HeW MmaTepuan Kypca (uU3MKd 00BbeIWHEH
BOKpYT (u3uueckux teopuil. Benymum B Kypce siBisieTcst GopMUpOBaHKUE MPEIACTABICHUN O
CTPYKTYPHBIX YPOBHSAX MaTE€PHUH, BEIIECTBE U IMOJIE.



Hoes  eymanumapuzayuu. EE  peanuzanus — mpeamnosiaraeT  MCIOJIb30BaHHE
IYMaHUTAPHOTO MOTEHIMaNa (U3MUECKOW HAYKH, OCMBICICHHE CBSI3M PAa3BUTUA (PU3UKU C
pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU U HKOJIOTHYECKUMU
npobyieMaMu.

Hoes npuxnaonou nanpasnennocmu. Kypc ¢Gu3uku mnpeamnonaraeT 3HAKOMCTBO C
HIUPOKUM KPYIOM TEXHHUYECKMX M TEXHOJIOTMYECKUX MPUIOKEHUN H3YUYEHHBIX TEOpUHA U
3aKOHOB.

Hoes skonocuszayuu peanu3yercs MOCPEICTBOM BBEICHHS 3JIEMEHTOB COAECPKaHUA,
MOCBSIIEHHBIX SKOJIOTHUYECKUM MPoOieMaM COBPEMEHHOCTH, KOTOPBIE CBSA3AaHbBI C PA3BUTHEM
TEXHUKA W  TEXHOJIOTHH, a Takke OOCYXAeHUs  MmpoOJieM  panroOHaIBLHOTO
PUPOIOTIOIH30BAHUS U SKOJOTUYECKON O€30ITaCHOCTH.

Crep:KHEBBIMU 3JIEMEHTAMU Kypca (U3UKH Ha YPOBHE CPEAHEro o0IIero oopa3zoBaHus
ABIAIOTCS (pu3mueckue Teopun (POpMUPOBAHUE MPECTABICHUN O CTPYKTYpE MOCTPOCHHS
¢uznyeckoil Teopuu, poau (PyHIAMEHTAJIbHBIX 3aKOHOB M MPHUHIIUIIOB B COBPEMEHHBIX
MPEACTABICHUSIX O IPUPOE, TPAaHUIIAX TPUMEHUMOCTU TEOPHl, 111 ONTUCAHUSI €CTECTBEHHO-
HAYYHBIX SIBJICHUH U MPOIECCOB).

CucTeMHO-AeSTENbHOCTHBIN MOAX0/ B Kypce (PU3MKHU peanu3yeTcsi Mpexkae BCEro 3a
Ccu€T OpraHM3alli OHKCIEPUMEHTAJbHOU JAesTenbHOCTH oOyuatouuxcd. Jlns 0azoBoro
YpOBHSL Kypca (PM3MKHM — 3TO HCHOJB30BAaHHUE CHUCTEMBI (PPOHTANIBHBIX KPATKOBPEMEHHBIX
AKCIIEPUMEHTOB M JIA0OpaTOPHBIX PabOT, KOTOphIE B Mporpamme 1o (¢pusruke oObeTUHEHBI B
OoOILIMI CHUCOK YYEHHUYECKUX MPAKTHUECKUX padoT. BeineneHue B yKa3zaHHOM IepeyHe
1a00paTopHbIX pabOT, MPOBOJUMBIX JJs KOHTPOJS U OLEHKH, OCYLIECTBIISAETCA
y4yacTHUKaMH 00pa30BaTeNIbHOTO TMpoIlecca HCXOJs U3 OCOOCHHOCTEH IUTaHWPOBAHUS U
ocHaieHus: kabunera ¢usuku. [Ipu sTom obecrieunBaeTcsi OBIaJeHHE OOYUAIOIIUMUCS
YMEHHUSIMH TIPOBOJNTH KOCBEHHBIE M3MEPEHUS, UCCIICOBAHMS 3aBUCUMOCTEH (U3NIECKUX
BEJIMYMH U TIOCTAHOBKY OTIBITOB TI0 TPOBEPKE MPEITI0KEHHBIX THTIOTE3.

Bonpimoe BHMMaHME yaemnsieTcsl PEIIeHUI0 PAcu€THBIX U KayecTBEHHBIX 3anay. [Ipu
3TOM IS PacUETHBIX 3a]a4 MPUOPUTETOM SIBIISIOTCS 3aJa4M C SBHO 3aJaHHOU (PU3HUECKOMN
MO/IEJIbIO, TTO3BOJISIONIME MPUMEHSTh U3YYEHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJIHOTO
paszena Kypca, Tak U MHTErpupys 3HaHUS U3 pa3HbIX pasfenoB. JJis kauecTBEHHBIX 3aaad
PUOPUTETOM SIBJISIOTCA 3aJaHusl Ha OOBSICHEHUE MNPOTEKaHWUsS] (PU3UYECKUX SIBICHUN U
MIPOIIECCOB B OKPYIKAIOIIEH KU3HU, TpeOyromue BpiOopa (Pr3nIecKoit MOAEIU ISl CUTyaIluu
IPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B coorBerctBuM ¢ TtpeboBanusiMu DPI'OC COO k MaTepuaqibHO-TEXHUYECKOMY
obecreueHr0 y4yeOHoro mnpoiecca 0a30Bblil YpoBeHb Kypca (PU3MKU HAa YPOBHE CPEIHETO
o01m1ero oOpa3oBaHMsl TOJDKEH U3Y4aThCs B YCIOBUSAX MPEAMETHOrO KabuHeTa (GU3UKU WK B
YCIOBUSIX HWHTEIPUPOBAHHOTO KaOWHETa MPEAMETOB ECTECTBEHHO-HAYYHOrO IMKiIa. B
KaOuHeTe (U3MKH JOJDKHO OBITh HeoOXxoaumoe JabopaTopHOoe OO0OpyIOBaHUE IS



BBITIOJTHEHHSI YKa3aHHBIX B MPOrpaMMe MO (U3MKE YUYEHHYECKHX MPAKTHUYECKUX paboT u
JIEMOHCTpAIIMOHHOE 000PYIOBaHHE.

JlemoHcTpanmonHoe 00opyaoBaHue (OPMUPYETCS B COOTBETCTBHHM C MPUHIIUAIIOM
MUHUMAaJIBHON JOCTaTOYHOCTU U OOECIIEUYMBAET MOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe
10 (U3UKE KIIIOUEBBIX JEMOHCTPAIIMM JIJIs1 UCCIIEOBAHUS M3yYaeMBbIX SIBIICHUI U MPOIIECCOB,
AMIUPHUYECKUX U (PyHIAMEHTaJIBHBIX 3aKOHOB, UX TEXHUYECKHUX PUMEHEHUH.

JlabopatopHoe 000pyaOBaHKE Ml YICHHUECKUX MPAKTUIECKUX padoT GOpMUpPYETCS B
BUJIC TEMAaTUYECKUX KOMILJIEKTOB M 0OECIeuynBaeTcsl B pacyéTe OAHOIO KOMIUIEKTa Ha JBYX
oOyuaromuxcs. Temarnueckue KOMIUIEKTHI J1a00OpaTOPHOTO 0OOPYAOBAHUS JOJKHBI OBITH
MOCTPOEHBI HAa KOMILJIEKCHOM HCIOJIb30BaHUHU aHAJIOTOBBIX M IU(GPOBBIX IPUOOPOB, a TAKKe
KOMIBIOTEPHBIX U3MEPUTENBHBIX CUCTEM B BHJIE TU(POBBIX TaOOPATOPHIA.

OCHOBHBIMU TIETISIMU U3Yy4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBISIFOTCS:

e (opMupoBaHHE HHTEpEcCa M CTPEeMJICHHS OOYdYalomMXCs K HAaydHOMY H3yUEHUIO

IPUPOJIbI, PA3BUTHE UX UHTEIIEKTYaTIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH;

e pa3BUTHE TIPEACTABICHWH O HAyYHOM METOJE TMO3HaHUA W (OPMUPOBAHHE
MCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSIM;

e (dopMHpOBaHWE HAyYHOTO MHPOBO33PCHHSI KaK pe3yibTaTa HW3YYCHHS OCHOB
CTpOECHHS MaTepuu U PyHIaMEHTaIbHBIX 3aKOHOB (DU3HUKU;

o (opmupoBaHue yMeHUN OOBICHITH SIBICHHUS C HWCIOIB30BAHUEM (DUIUIECKUX
3HAHWUW U HAYYHBIX JI0KA3aTEIbCTB;

e (dopMupoBaHHWE TPEACTABICHUH O poiau GU3MKH IS Pa3BUTUSA  JIPYTHX
€CTECTBEHHBIX HayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3THX Iefiell 00ecreuynBaeTcsl pelIeHneM CIIECAYIOMUX 3a/1ad B MPOIEcce

U3y4YeHUs Kypca (U3UKU Ha YPOBHE CPEIHEr0 001Iero 0Opa3oBaHus:

e TMpPUOOpPETEHHE CHUCTEMbl 3HAHUH 00 o0O0mKUX (U3NUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOPHSIX, BKIIOUAs MEXaHHUKY, MOJICKYJISIPHYIO (PH3UKY, SJIEKTPOIUHAMUKY,
KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPODU3UKH;

e (dopMupoBaHHE YMEHHI TNPUMEHSITh TEOPETUYECKUE 3HAHUS M OOBICHEHUS
bu3nYecKuX SIBICHUNA B TPHUPOAE W I TPHUHIATHS NPAKTUYCCKUX PEIICHUN B
IMOBCEIHEBHOM XU3HU;

e OCBOCHHE CIIOCOOOB pEIIEHUS pPA3IMUYHBIX 3a/a4d C SBHO 3aJaHHOW (PU3NYECKON
MOJIEIbIO, 3ajJad, MOAPAa3yMEBAIOLINX CaMOCTOATEIbHOE CO3JaHHE (PU3NUECKON
MOJIEJIH, aJIeKBaTHOM YCIIOBUSM 3a]1a4H;

e TIOHMMaHHE (PU3UUECKUX OCHOB M MPHUHIUIIOB JEHCTBUS TEXHUYECKUX YCTPOUCTB M
TEXHOJIOTHUECKHUX TPOIIECCOB, MX BIUSHUS HA OKPYKAIOIIYIO CPEY;

e OBJAJEHHUE METOJaMU CAMOCTOSITEIFHOTO  IUIAHUPOBAaHUS W MPOBEACHUSA
¢uznyecKkux  SKCIEPUMEHTOB, aHalW3a MW  HHTEpPHpeTanud  HUH(pOpMaIuH,
orpezieNieHus JOCTOBEPHOCTH MOJIYYEHHOTO Pe3yibTarta;



e CO3JaHME YCIOBUH NI pPa3BUTUSA yMEHHHA MPOEKTHO-MCCIIEAOBATEIbCKOM,
TBOPUYECKOH J1eATEITHHOCTH.

Ha uzydyenue ¢usuku (6a30BbIli YPOBEHB) HAa YPOBHE CPEIHETO OOIIEro oOpa3oBaHUs
otBoauTcs 136 vacos: B 10 kitacce — 68 wacoB (2 yaca B Heento), B 11 kiacce — 68 yacos (2
yaca B HEJIEIII0).

[Ipennaraemerii B mporpamme no (Qu3uke mnepedeHb JabopaTOPHBIX U MPAKTUYECKUX
paboT sIBISIETCS PEKOMEHOBAaHHBIM, YYHTENb JIeJaeT BbIOOp MPOBEICHHS JaOOPaTOPHBIX
paboT U OMBITOB C YYETOM HHAUBUAYATHHBIX OCOOCHHOCTEH O0YJarOIIIIXCS.



COJEPXAHUE OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O IO3HAHUSA

®usuka — Hayka o mnpuponae. HayuHble mMeToabl NMO3HAHUSA OKPYKAIOLIETO
mupa. Ponp JKcrepuMeHTa W TEOPUM B IPOLECCE TO3HAHMS MPUPOIBI.
OKCHEpUMEHT B (PU3HKE.

MogaenupoBanue ¢(u3nyYeCKUX SIBIEHMM M mporieccoB. HayuHble TMIOTE3BI.
dusznueckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (U3MUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponb u mecto ¢u3uku B (HOpMUPOBAHMHM COBPEMEHHOM HAyYHOW KapTHUHBI
MHPA, B IPAKTAYECKOU AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AnanoroBele W UUGPOBBIE H3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIE
JATYUKHU.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuxka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTEpUAIbHOW TOYKHM, MX NPOCKUHWH HA OCH CHUCTEMBI KOOPAHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE W pPaBHOYCKOpPEHHOE MpsAMOJUHEHHOe nBrokeHue. [padukn
3aBUCHUMOCTH KOOpPJHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MepeMelIeHUs
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonuHeitHoe  nBukeHue. J[BUKEHHE  MATEpUAIIBHOM  TOYKHA  IIO
OKPYXHOCTH C MIOCTOSIHHOW MO0 MOJYJIKO CKOPOCTBIO. YTIIOBAasi CKOPOCTh, JIMHENHAS
ckopoctb. [lepuon u gyactora obpareHus. LleHTpocTpemMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JNBH>)KCHUE CHAPSI0OB, LIEIHbIE U PEMEHHBIE MTEPEIayun.

Llemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[IpeoOpa3zoBaHue NBUKEHUMN C UCIIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3pEKEHHOM MIPOCTPAHCTBE.

HaOmronenue nBukeHusi Teja, OpOIIEHHOTO IMOJ YIJIOM K TOPHU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO NaJAeHUSI.

HamnpaBnenue CKOpoOCTH P ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3ydyeHne HEpaBHOMEPHOTO IBHKEHHUS C LIEJIBbIO ONPEIEIICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIECHHUS MEXAY NYTSIMHU, MNPOMAECHHBIMUA TEJIOM 3a
MOCJIEAOBATEINbHBIE PAaBHBIE MPOMEXKYTKH BpPEMEHM TIPHU PABHOYCKOPEHHOM
JIBUKEHHUH C HAYAIIbHOW CKOPOCTHIO, PABHOM HYIIIO.

M3ydeHne nBUKEHNUs IapUKa B BI3KOMU )KUIKOCTH.

W3yuenune nBuKeHUS Tena, OpOIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. IlepBwit  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3uuuu cuil. Bropoit 3akon HeroToHa
JUTA MaTepUAIIbHOM TOUKHU. TpeTuii 3aKkoH HbroTOHA 1111 MaTepralibHBIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectn. llepBas kocMmuueckas
CKOpOCTBb.

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

Tpenue. Bunpl Tpenus (mokos, ckoiabxeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbXKEeHUs U cuiia TpeHus nokos. Koaddumuent tpenus.
Cuita cOnpOTUBIIEHUS NIPU IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[ToctynaTensHoe U BpalaTeabHOE ABMKEHHUE aOCOIIOTHO TBEPAOTO Tena.

MOMEHT CHIIBI OTHOCHUTEJIBHO OCH BpamieHus. Ilmedo cuibl. YcnoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHuyeckue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: MOIIINITHUKH,
JNBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne nHEpPUUH.

CpaBHEHME MACC B3aMMOJCHCTBYIOIINX TEI.

Bropoiu 3akon HeroToHa.

N3mepenue cui.

CrnoxxeHue cuJ.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT nehopmaruu.

HesecoMocTs. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAUYEHHUS U CKOJIbKEHUS.

Y cioBus paBHOBECHUS TBEPAOTO Tela. Buibl paBHOBECHSL.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydenue aBmxeHust Opycka Mo HaKJIOHHOW TIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
pPE3MHOBOM 00pa3siie, OT uX aedopmMaiiuu.

HccnenoBanue yClaOBUM pPAaBHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpAILLCHHUS.

Tema 3. 3akonbl COXpaHeHUA 6 MeXaHUKe

Nmnynec MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTEpHUaJbHBIX TOYEK.
HMiynbC cuipl 1 U3MEHEHHME HMITyJIbCa TeEJd. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUXKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBIL.

Kunernyeckass sHeprus MaTepuanbHOW TOUKH. Teopema 00 H3MEHEHUU
KMHETHYECKOU SHEPIHH.

[ToTrennmanbHas DHEPTHSL. [ToTrennmansHas SHEPTHUS yHpyro
nedopMupoBaHHON  mpyxuHbl. lloTeHuumanbHas SHeprus Teida  BOIM3U
MOBEPXHOCTH 3€MJIH.

[ToreHunanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  paboThI
HEMOTCHIUAIBHBIX CHJI C M3MEHEHHEM MEXaHW4YECKOM DHEPIMM CHCTEMBI TEll
3aKOH COXPAaHEHUSI MEXAaHUYECKOU SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IIPY>KUHHBIN [TUCTOJIET, IBM)KCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHUMATbHON YHEPTHUH B KHHETUYECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

N3ydyeHne aOCOIIOTHO HEYNPYroro yaapa ¢ MOMOIIBIO JBYX OJMHAaKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBs3u paOOTHl CUIIBI C U3MEHEHHEM MEXaHUYECKOW PHEPruu
TeJa Ha IPUMEpe PACTSKEHMS PE3MHOBOTO JKIyTa.

Paznen 3. MoJgiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

OCHOBHbBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBumxkenue. Juddysus. Xapaktep IBHKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIeCTBA. MoOJEnu CTPOEHUS Ta30B, XUIAKOCTEH U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyl. KonnuectBo BemecTBa. [locTosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.



Mopens upeampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpPUM HACalbHOTO raza. AOCONIOTHAas TeMIilepaTypa Kak Mepa
CpeIHEN KWHETHUYECKOM SHEpPruy TEIUIOBOrO JBHXKEHUs uvacTull rasza. lllkana
temneparyp KeneBuna. I'azoBble 3akoHbI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3ompoliecchl B UAEaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHUE H3OMPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHUE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbITel 110 U Py3Un KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JBUKEHMUS.

Mogaens onbita IlTepHa.

OnbITHI, JIOKa3bIBAIOILINE CYILLIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJIENCTBUSI.

Mopaenb, nuroCTpUpyronias IpupoAy JaBiIEHUs ra3a Ha CTEHKU COCY/a.

OneIThl, WUTIOCTPUPYIOIIME YPaBHEHUE COCTOSHHS MJICAJBHOTO Tasa,
M30IPOLECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

OmnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHMI
00BbEMa KOMHATBI, JABJICHHS U TEMIIEPATypPhl BO31yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMoaunaMuueckass cucrema. BHyTpeHHAS dHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U criocoObl €€ n3meHenus. KoiamuectBo temnoTsl U pabota. BHyTpenHsis
DHEPrusl  OAHOATOMHOIO  HWJEalbHOrO0  rasa. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHUE. Y IeNIbHAs TEIJIOEMKOCTh BEILIECTBA.
KonruecTBo TEIIOTh NpH TEIIONEpEaaye.

[Tonsitue 06 ammabatHom mponecce. [lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHre mepBOro 3akOHAa TEPMOJMHAMUKM K u3ompoueccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBpie  mammHbl.  [IpuHOWNBI  OEWCTBHS  TEIUIOBBIX — MAIIMH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MammuHax. KoahduUmmeHT moae3Horo
nevictBus TtemwtoBoil mamuHbl. [{ukn KapHo m ero kosddummeHT moje3Horo
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKH.



TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPHUMEHEHUE: JIBUTATEIb
BHYTPEHHETO CropaHusi, ObITOBON XOJIOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

M3MeHeHne BHYTpEHHEH HSHEpruM Tejla MPH COBEPIICHUU PabOThI: BBLIET
npoOKK W3 OYTBUIKM MOJA JAEWCTBUEM CXKATOro BO3AyXa, HarpeBaHue 3¢dupa B
JATyHHOU TpyOKe myTEéM TpeHus (BUICOEMOHCTPALIUS).

W3meHeHune BHYTpEeHHEH SHEprun (TeMIiepaTyphbl) Tejla Mpy Terionepeaaye.

OnbIT 1O anuabaTHOMY paCUIMPEHHUI0 BO3ayXa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Monenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHUsl, PEAKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmoanusn geuwecmea. Pazoevie nepexoont

[TapooOpazoBanue u koHnaeHncauus. Mcnapenue u kunenue. AOCoiOTHAA U
OTHOCHUTENbHASA BJIAXHOCTh BO3AyXa. HacellleHHBIM nap. YaenbHas TemuioTra
napooOpa3oBaHus. 3aBUCUMOCTh TEMIEPATYPbl KUIIEHUS OT JaBJICHUSI.

Tsépnoe teno. Kpucrammmueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
kpucrtamioB. Kunkue xpucramibl. CoBpeMeHHble Marepuanbl. [lnaBiaeHue u
KpucTayumM3anus. Y aelibHas TerioTa miasiieHus. CyOaumanusi.

VYpaBHeHuUe TerI0Boro OanaHca.

TexHHUYeCKue yCTpPOMCTBA M MPAKTHYECKOE NPHUMEHEHHE: TUIPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTUHU IMOITYYEHUSI COBPEMEHHBIX MAaTEPHATIOB, B
TOM YHCJIE HAHOMATEPHAIIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoOIICTBa HACBILLICHHBIX IAPOB.

Kunenue npyu moOHMKEHHOM JIaBJICHUU.

CriocoObI M3MepeHns BIAKHOCTH.

HabGnronenue HarpeBanust u MIaBJIe€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMoHCcTpanusi KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

M3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Pa3znen 4. JnekrpoanHamuka
Tema 1. Inexkmpocmamuxa
OnexTpuzanus Tell. OJEKTpUYeCKUd 3apsn. JBa BuIa 2JIEKTPUYECKUX
3apsAn0B. IIpOBOOHUKH, TUANEKTPUKKA W TOJYIPOBOJHUKH. 3aKOH COXpPaHEHUS
IIEKTPUYECKOr0 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onextpuueckoe mone. Hampsok€HHOCTh dnexkTpuueckoro mnousd.  I[IpuHumn



CYyHEPHO3ULIMU BJIEKTPUUECKUX MOJeh. JINHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.

PaGora cun  anektpocraruueckoro  mojs.  [lorenmuman.  Pa3HocTh
MOTCHIMANIOB. [IpOBOOHUKM H JAUDIEKTPUKH B SJIEKTPOCTATUYECKOM IIOJIE.
JnanexTpuyeckas IpOHUIIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOpa.
DHeprus 3apsHKEHHOT0 KOHAEHCAToPa.

TexHnueckue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHUE: 3SIJIEKTPOCKOIL,
JIEKTPOMETP, DJIEKTPOCTATHUECKAasi 3alllUTa, 3a3eMJICHHE DJIEKTPOTPHUOOPOB,
KOHJIEHCATOpP, KONMMPOBAJIBHBIN aNnapar, CTpyHHbIA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JICKTPOMETPA.

BzaumMopelicTBrEe HA3IEKTPU30BAHHBIX TEIL.

DIEKTPUUECKOE T0JIE 3aPSKEHHBIX TE.

[IpoBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUUECKAS 3ALIUTA.

JIMBAEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaau
IJIACTUH, PACCTOSAHUS MEXIY HUMH U AUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Illocmoannwtit 31ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuina Toka. IIoCTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LETH.

DNEKTPUYECKOE COIMPOTUBIICHUE. Y AEIbHOE COMPOTUBJIECHUE BEUIECTBA.
[TocenoBaTenpbHOE, MapalIeIbHOE, CMEIIIAHHOE COCTMHEHUE TPOBOJHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenna. MoIHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUKYILIAasi CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKAa.
3akoH Oma 111 MOJHOM (3aMKHYTOM) 3JIEKTpH4YecKoi 1enu. KopoTkoe 3ambIkaHue.

DONEeKTpOHHAasi  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCHUMOCTD
COIIPOTHUBJIEHUS METAIUIOB OT TeMIlEpaTypbl. CBEPXITPOBOAUMOCTD.

DIIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYyYKOB.

[TomynpoBOIHHKH. CobOcTBeHHas u IIPUMECHAs MIPOBOJIUMOCTh
oJIynpoBoHUKOB. CBoiCTBa p—n-miepexoa. [lomynmpoBoIHUKOBBIE TPHUOOPHI.

DONeKTpUYeCKUuid TOK B pacTBOpax M  pacijiaBax  AJIEKTPOJUTOB.
DJIEKTPOJIUTAYECKAS AUCCOUMAIUS. DICKTPOJIN3.



OneKTpudeckuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATENbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHUE: amIepMeETp,
BOJIBTMETpP, PEOCTaT, HCTOYHUKKA TOKA, OJJICKTPOHATrpEBaTEIbHBIE MPHUOOPHI,
AIIEKTPOOCBETUTEIBHBIC TTPHUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYNPOBOJHUKOBBIN AUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3MepeHune CUiibl TOKa U HANPSIKEHHUS.

3aBUCUMOCTh COMPOTUBIICHUS UWIMHAPUYECKUX HPOBOJHUKOB OT JIJIUHBI,
IJIOIIAH MTOTIEPEYHOTO CEUCHUSI U MaTEpUaAIa.

CMenaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHe dIEKTPOIABWXKYIIEH cuibl. KOpoTkoe 3ambIKaHHe
rajJjbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBJICHHUS.

3aBUCUMOCThH CONIPOTUBJIEHUSI METAJLUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB NEKTPOIHUTOB.

W ckpoBoii pa3psa U IpOBOJIUMOCTb BO3yXa.

OnHOCTOPOHHSISE TPOBOAMMOCTD AUOA.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

M3ydeHne cMEmaHHOIo0 COEIMHEHUS PESUCTOPOB.

M3mepeHne 3JIeKTPOIBUKYILIEN CUJIbI UCTOYHMKA TOKA M €ro BHYTPEHHETO
CONIPOTHUBJIEHUS.

Habmonenue snexrposnsa.

MexnpeaMeTHbie CBSA3H

Nzyuenne xypca ¢usuku 6a3oBoro ypoBHsa B 10 kiacce oCyIIeCTBIsIETCS C
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOJOTHH, XUMHUH, Teorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (hakT, TUMOTEe3a, (Pu3nyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKUE, MOIENb, U3MEPEHHE.

Mamemamuxa: penieHWe CUCTEMbl ypaBHEHHWH, JIMHEWHas (QyHKIus,
napabosa, runepOoiia, ux rpaduku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCHHYC, TAHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIAECTBO,
BEKTOPHI U UX MPOEKIUHA HA OCU KOOPJMHAT, CII0KEHNUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOHM npupoje, nuddysus, ocMoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUbI TEIUIONEPENAaUuH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE SABJIEHUS B )KUBOM ITPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJ, MOJIb
BEIIECTBA, MOJISIPHAs Macca, TEIJIOBBIE CBOWCTBA TBEPABIX TEJ, JKUAKOCTEHM U



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJIOB, JJEKTPOJUTUYECKAS] JIUCCOLMAINS,
rajibBaHUKa.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPhI, 0ApPOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE ABMKEHUN C HCHOJIB30BAHMEM MEXaHU3MOB,
y4€T TpEHUSI B TEXHUKE, NOMAIIUIHUKHA, HWCMIOJb30BAHHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKe (pakeTa, BOAOMET WM JApPYrHe), IBUTaTeilb BHYTPEHHEIrO
CropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHAUIIMOHED, TEXHOJIOTUU
MOJYYEHHUS] COBPEMEHHBIX MATEpHAJOB, B TOM YHCJI€ HAaHOMAaTEpHaloOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3aluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYMHBII MIPUHTED, ANEKTPOHArpeBaTEIbHbIC npuodOPHI,
AIEKTPOOCBETUTEINbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. In1eKmpoMaZHUMHAA UHOYKUUA

ITocTtosuHble  MarouThl. B3aumMmojeilicTBME  ITOCTOSHHBIX  MarHuTOB.
MarnutHoe mnosie. BexkTtop MarHMTHOM wuWHAYKUMU. [IpuHoun cynepno3uiuu
MArHUTHBIX MoJiek. JIMHMKM MarHuTHOM WHAYKUWU. KapTuHa JMHUI MarHUTHOU
VHIYKIWAH NOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE TMOJIe MNPOBOJHMKA C TOKOM. KapThHa nuHWNA WHAYKIUA
MAarHUTHOTO TIOJSl JIJIMHHOTO MPSIMOTO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBIIEBOTO
MPOBOJIHMKA, KATYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJb U HalIpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib U HanpaBjieHue. J[BUKeHHE 3apsyKEeHHON YaCTHUIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuisl Jlopenia.

SIBneHne BIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYIAS CUla WHIYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanest.

BuxpeBoe nsnekTpuyeckoe moJie. OJEKTPOABWKYILAS Cuia HWHAYKIHUU B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIATENBHO B OJJTHOPOJHOM MarHUTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOJBIKYIIAs Ccujia
CaMOUHIYKIIUU.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHndeckrue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUIATENb, YCKOPUTEIH HJIEMEHTAPHBIX
YaCTULl, UHIYKIAOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOI'O ITyYKa MAarHUTHBIM I1OJIEM.

JIvHUM MHIYKIMA MAarHUTHOTO TTOJIS.

B3anmonencTBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJIEKTPOJABUKYIIECH CHJIbI MHIYKIIMU OT CKOPOCTH M3MEHEHHS
MAarHuTHOTO MOTOKa.

SIBneHne cCaMOMHIYKIIHUH.

Yuenuueckuii sxcnepumenm, 1abopamopusie pabomol

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

HccnenoBanne neMCTBUSI HOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue sSIBICHUS 3JIEKTPOMAarHUTHON MHIAYKIIHUH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOaHMS.
["apmonunueckue kosiebanus. Ilepuon, yactora, amrmmTyna U (asa kojieOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
koseOanuii. [IpeBpaiienue 3Heprun Npu rapMOHNYECKUX KOJIEOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYSCKUMHU U
AIIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
HHEPrUU B UJCATBHOM KO0JIeOATEIbHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyieOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
KojeOanus. Pezonanc. BeiHyKeHHBIE 3JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOI0 TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPHU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUS AJIEKTPOIHEPTIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHI
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTpoIepeaay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJIeOATENbHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HabGmnronenue pesonanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuwinorpaMmsl (3aBUCUMOCTH CHUJIBI TOKA U HANPSKEHUS OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu mocienoBaTeNbHOM COEAWHEHHHM PE3UCTOPA, KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpA.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomol

HccnenoBanue 3aBUCMMOCTH NEPUOJA MaJbIX KoJieOaHUM rpy3a HA HUTU OT
JUTMHBI HUTU U MacChl Ipy3a.

HccnenoBanre MNEPEeMEHHOTO0 TOKa B IENH W3 MOCJIEA0BaTEIbHO
COEAMHEHHBIX KOHJIEHCATOPa, KaTyIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpoOMazHuUNHble 60JIHbL

MexaHndeckrue BOJHBI, YCIOBUsA pacnpocTtpaHeHus. llepuon. CkopocThb
pacrnpocTpaHeHusT W JJiuHa BOJIHBL. [lomepedHble YW TPOJOIBHBIE BOJIHBI.
WnuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocTs 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJsiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHWE, MPEJIOMIICHUE, MOIsIpu3anus, AUPPaKIns,
uaTepdepenius. CKOpoCcTh JEKTPOMATrHUTHBIX BOJIH.

[IIxkana 37€KTpOMarHUTHBIX BOJIH. [IprMeHeHue 3J1eKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[IpyHLIMTBI paguOCBs3U U TeNeBUACHUSA. Paqnonokanus.

DNEeKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CPeIbl.

TexHuyeckrue yCTpPOMCTBA M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUAarHOCTUKA B TEXHUKE M MEIAULMHE, pajap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neus.

Jlemoncmpayuu

OO0pa3zoBaHue U paCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOIOTHHBIX BOJIH.

Konebmromeecs Temo Kak MCTOYHHK 3BYKa.

HabGmrogenue orpakeHus: M NpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6monenue nntepdepeninu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaOmronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIUTYAOU U
YaCTOTON KOJeOaHMIA.



HccnenoBanne  CBOMCTB — JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
npesioMJIeHUE, Mospu3anus, 1udpakius, uHTephepeHus.

Tema 3. Onmuxa

['eomerpuueckas onruka. lIpsMmoiMHENHOE pacpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd cBera. ToueyHbId HCTOYHUK CBETA.

OTtpaxkeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoenne n3zobpaxkeHuit B
IIJIOCKOM 3€pKaje.

[Tpenomnenue cBera. 3aKOHBI MPETOMIICHHUS CBeTa. AOCOMIOTHBIN MMOKa3aTeh
npenomiieHus. llonmnoe BHyTpeHHee oTpaxeHue. [IpenenpHbIM yroa MoOJHOIO
BHYTPEHHETO OTPAKEHHSI.

HMucnepcust cBeta. CioKHBIN cocTaB 0enoro ceeta. LBer.

CobOuparomie W paccedBaroniue JuH3bl. ToHkas suH3a. DoKycHOe
paccTosiHMe W ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHune u3oOpakeHUN B
coOMparoIIMX U paccenBaloIuX JuH3aX. Dopmysa TOHKOW JTHH3BL. Y BEJIUYCHHE,
JTaBaeMoe€ JIMH30M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUYECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHUHMMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOI0ICHUS
INIABHBIX ~MAaKCUMyMOB IIpM  NAJE€HWH MOHOXPOMAaTHMYECKOrO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHnueckue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHUE: OYKH, JyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUSI.

Llemoncmpayuu

[IpssMOonMHEHOE pPAcHpPOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETA.
OnTuueckue mpudOpHI.

[lonHOE BHYTpEeHHEE OTpakeHUE. Moiellb CBETOBOAA.

HccnenoBanre CBONCTB M300paKeHUH B JIMH3aX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

Hab6mronenue natepdepenmnm cpera.

HaGmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu cBera.

[TomydyeHune cnekTpa ¢ TOMOIIBIO TPU3MBL.

[Tomy4yenue ciexkTpa ¢ mMOMOIIbIO AUGPAKIIMOHHON PEIIETKY.

HaOmronenue nonsipusanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol



N3MepeHnue rnokasaress NpeJIoMIICHUS CTEeKJIA.
HccnenoBanre CBONCTB M300pakKeHUN B JIMH3aX.
HaGmronenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI crielIHAJIBHON TEOPHH OTHOCUTEIBHOCTH

['panunpbl  OPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CIIEIMAIIBHOM TEOPUM OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJIS CKOPOCTH
CBETa B BaKyyMe€, IPUHIIUIT OTHOCUTEIBHOCTH DUHILITEIHA.

OTHOCHUTENIBHOCTh OJJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHUE
JUTVHBI.

OHEeprus U UMILYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b MaccChl C SHEPrUEl U UMITYJIbCOM PEIATUBUCTCKON YaCTHUIIbl. DHEPTHUS
MTOKOS.

Paznea 7. KBantoBasi pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®dotonbl. ®opmyina [lnanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMIyJbC (POTOHA.

OTtkpoiThe 1 uccaeaoBanue ¢porodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dororddekra. YpaBHenue OiHmTelHA Ui PoTtorddekra. «KpacHas rpaHuiia»
dboTorpdexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NJeCTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT,
doromatuuk, comHeuHas OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®dotoapdeKT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHEro ¢hoTodddexra.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pe3epdopia mo paccessHuIO 0 -4acTHII.
[Lmanerapnas mopens aroma. Ilocrynmatel bopa. M3nmydenue wu morsioumieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI PHEPrMM Ha Apyroi. Buabl
cnekTpoB. CIIEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BonnoBele cBoiicTBa yactul. Bonnasl ne bpoitnsa. KopnyckynsipHO-BOJHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOIT), JIa3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Monens onbiTa Pezepdopa.

Onpenenenue JUIMHBI BOJIHBI Ja3epa.

Ha0nronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

HaOmronenue muHeRYaToro CrekTpa.

Tema 3. Amomnoe a0po

OKCHEpPUMEHTBI, JOKa3bIBAIOIINUE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
pagnoaktuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmenenuto  cocraBa
paauoakTuBHOro wu3nydeHus. CpoiicTBa anbda-, OeTa-, raMMa-u3JIy4CHHUS.
Bimsinue paanoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykmonnas mozpens siapa I'eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe yucio sapa. M3otormsl.

Anba-pacnag. OJIEKTPOHHBI W TO3UTPOHHBIM Oera-pacnan. ['amma-
U3JlydeHue. 3aKOH paJuOaKTUBHOIO pacraja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlegext macchl sapa.

Snepneie peakunu. [lenenue u cuHTes Auep.

Anepnsiit peaktop. Tepmosiaepusiii cunte3. IIpoOiaeMbl U TMEpPCHEKTUBBI
AJIEPHOM DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON YSHEPTETUKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE NO3UTPOHA.

MeTo1p1 HaOMIOIEHUS U PETUCTPALIUH SJIEMEHTAPHBIX YaCTHUII.

dynaameHTanpHbIe B3auMOAeHCTBHU. EqMHCTBO (hr3nueckoi KapTUHBI MHpA.

TexHuyeckue yCcTpoMCTBAa M IIPAKTHUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buibcona, siiepHbIid peakTop, aToMHast boMo0a.

Jlemoncmpayuu

CU€TurK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUUKHU

Dtanbl pa3BUTHs acTpoHOMUU. [IpuKkiagHOEe 1 MUPOBO33PEHUECKOE 3HAUECHUE
aACTPOHOMMUH.

Bunx 3Bé3mnoro neba. Co3Be3amsi, sSpKue 3BE3IbI, TUTAHETHI, WX BHUIANMOC
JBUKEHUE.

ConneuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mcrtounuwk sHeprun CosiHIA U 3BE3L.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETHUMOCTBY». 3BE3/bl TJIaBHOW MOCIEI0BATEIIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTB» I 3BE3/] TJABHOM IMOCIENOBAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKIAECHUN U 3BoMoIMU ConHIa U
3BE3/1. DTambl )KU3HU 3BE3]I.

Mueunsiii Ilyte — Hama ["amaktuka. [Tomoxenune m aBwxkeHue CosiHLA B
lNanaktuke. Tunel ranaktuk. Pagnoranaktuky u kBasapsl. UEpHBIE ABIPHI B sAapax
rajgaKkTHK.

Bcenennas. Paciumpenne Beenennoii. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PenmukToBOE M3nydeHue.

Macmrabnas ctpyktypa Beenennoii. MeraranakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUMU.

Vuenuueckue nabnrooenus

HabGnronenus: HeBOOpYKEHHBIM TJ1a30M C MCIIOJIb30BAHUEM KOMIIBIOTEPHBIX
NPWIOKEHUHN JJI ONpEAeNIeHUs MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE co3Be3/1usd CEeBEPHOro MOIYyIIapus U IPKUE 3BE3/BI.

Habntonenus B Teneckon JlyHsl, minaner, Miieunoro Ilytu.

O6o01maromee NOBTOPEeHUE

Ponb ¢u3uku u acTpoHOMHUM B HIKOHOMHYECKOM, TEXHOJOTMYECKOM,
COIIMAJIbHOM M 3TUYECKOM cepax AesITeIbHOCTU YeJOBEKA, POJib U MECTO (DU3UKU
¥ aCTPOHOMHH B COBPEMEHHOM Hay4HOU KapTHHE MUpPA, POJib PU3NUECKON TEOpUn
B (OpMHUPOBAHMU TPEACTABICHUN O (U3MUECKOH KapTUHE MHpA, MECTO
bu3nUecKoil KapTUHBI MUpPa B OOLIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABJIECHUM O IPUPOJIE.

MexnpeaMeTHble CBA3H

Nzyuenne xypca ¢gusuku 0a3oBoro ypoBHs B 11 kiacce ocyriecTBisieTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCaMM MaTE€MaTHKH,
OHOJOTrMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBbIE C M3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: sIBICHUE, Hay4yHbIH (DakT, rumoresa, (u3MUecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIEeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKUIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXAECTBO, BEKTOPHl U MX IMPOEKLIHMH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
IPOU3BOJHBIC BJIEMEHTAPHBIX (YHKIUN, TPU3HAKK TMOJ0OUS TPEYroJIbHUKOB,
ompe/ielIeHUE TUIONIAIN ITOCKUX GUTyp u 00BhEMA Tell.

buonoeus: snektpuueckue SBICHUS B JKUBOW Mpupojie, KosebaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJE, ONITHYECKUE SIBJICHUSA B KUBOU MPUPOAE, ACHCTBUE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJN, MEXaHU3Mbl OOPA30BaHMSI KPHUCTAJUIMYECKON pEIIETKH, CHEKTPabHBIMN
aHaJu3.



l'eocpaghusi:  mMarHuTHBIE TIONMIOCA 3€MJIM, 3aJIeKU MATHUTHBIX PV,
dboTochEMKa 3eMHOM MMOBEPXHOCTH, MPEJCKA3aHUE 3eMJICTPSICCHHUIA.

Texunonocus: NWHUAM DJEKTPOINEpeaady, TIEHEpATOp MNEPEMEHHOTO TOKa,
AJEKTPOJIBUTATENIb, WHAYKUIHOHHAS I1€Yb, pajaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJIOKOHHAS OTNTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OGPA30BAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoBHE CpETHETO OOIIeTro
obOpazoBanus (0a30BbIN YPOBEHB) JOJDKHO OOECIEYUTH OCTHKCHHUE CIIETYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MIPEIMETHBIX 00pa30BaTEeIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» A0THKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYalIMUXCA PYKOBOJCTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIMEH JUYHOCTHA, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXJEHHH, COOTBETCTBYIOIIMX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTO O0OIlEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITAa U OMBITA JEATEIBHOCTH B IMPOLECCE PEANM3alUi OCHOBHBIX HANPABICHUN
BOCIIUTATENIBHOU ESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJUIIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIIbHOCTh B MHTEpPECAX TPayKJaHCKOTO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPaBIe€HUU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aMMOJICICTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM JNEATEIBHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOopMUPOBAHHOCTD pPOCCUICKOIN IPaKIaHCKOMN UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIEHHUE K TOCYJApCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOIO MTOBEICHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIE€ B
NEATEIbHOCTH YYEHOIO;

OCO3HaHUE JIMYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucyiero Gpusnueckon Hayke;



5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOU NeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM U TEXHUKOW, YMEHUE COBEPILATH OCO3HAHHBIN BHIOOD
Oymymei mpodeccuu 1 peaTn30BbIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

TOTOBHOCTBH ¥ CIIOCOOHOCTHh K 0OOpPa30BaHUIO M CAaMOOOpPa30BaHUIO B 00JIacTH
(bU3UKY HA TIPOTSKEHUU BCEU KU3HH,

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

c(hOPMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPhI, OCO3HAaHWE TJI00aTHLHOTO
XapakKTepa KOJOTUUECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYLIECTBIIEHUE IEMCTBUI B OKPYKAIOIIEH CpeJie HA OCHOBE
3HaHUS 1eJIeW YCTOMYMBOTO pa3BUTHUS YEJIIOBEUECTBA;

pacuIMpeHre OmbITa JESITebHOCTH SKOJOTMYECKOM HAMpaBIEHHOCTH Ha
OCHOBE MMEIOITNXCSI 3HAHUH 10 (PU3HMKeE;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOpMUPOBAHHOCTh MHMPOBO33PEHMS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HaHUE IIEHHOCTU HAYYHOU JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
u3ydeHus: (U3UKA  OCYIIECTBISATh  MPOCKTHYID M HCCIEIOBATEIBCKYIO
NeSATeTbHOCTh MHIUBUIYAIBHO U B TPYIIIIC.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJbLHbIE yUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MpoOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalv3a UMEIOIIUXCS
MAaTE€pPHUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCIEACTBUI JEITEILHOCTH;
KOOPAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBUSIX  PEaJbHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO,ICHCTBUSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHUEU, KJIIOYEBBIMU MOHATHUSMH U METOIAAMHU
(bu3nYeCKO HAYKH;



BJIJIETh HAaBbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MIPOSKTHON EATEIbHOCTU
B 001acTé (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY
METOOB pELIeHHs 3aaad (PU3NYECKOTO COACPKAHMS, NPUMEHEHHMIO Pa3IM4YHbIX
METOJIOB MIO3HAHUS;

BJaJE€Th BUAAMU JEATEIbHOCTH MO TMOJYYEHHIO HOBOTO 3HAHHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3IMYHBIX Y4EeOHBIX
CUTYallUsIX, B TOM YHCJIE IIPH CO3AaHUN YUEOHBIX MPOEKTOB B 00JaCTH (DPU3UKH;

BBISIBJISITH NPUYMHHO-CJICACTBEHHBIE CBSI3M U aAKTyaJM3UpOBaTh 3aaauy,
BBIIBUTATh TUIOTE3Y €€ PpEelICHHUs, HAXOAUTh apryMEeHTHl sl JOKa3aTebCTBA
CBOMX yTBEPXJACHUM, 3a7]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJlyYEHHBIE B XOJE pEIICHUs 3aJauyd  pe3yJbTaThl,
KPUTUYECKH OIIEHWBATh UX JIOCTOBEPHOCTh, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JeSITeTIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DUBUKH;

JaBaTh OLIEHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBII OIBIT;

yMeTh TMEpPEeHOCUTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKyI0 001acTh
KU3HECSATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTeH;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTMHAIBHBIE TIOJXO/AbI U PELICHHUS;

CTaBHUTb MPOOJIEMBI U 33]]a4H, IOMYCKAIOIINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ unopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4YeHUS MHGOPMAIUU (PU3NUECKOTO CONEPIKAHUSA U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATh IOUCK, AaHalu3,
CHUCTEMAaTH3alMI0 M HMHTEPIpETalnio MHGOPMAIMK Pa3INYHBIX BUAOB U (opm
IpECTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX M KOMMYHHKAIlMOHHBIX
TEXHOJIOTUI B pEIIEHUN KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3aI[MOHHBIX
3ama4 Cc coOmroleHMeM TpeOOBaHUIl HSPrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTHEHBI, pecypcocOepexeHus, TMPaBOBBIX W OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJEpKaHUS B Ppa3IUYHbIX (opmarax c
y4€TOM HazHa4yeHUs WHGOPMAIMH U LIEJICBON ayIUTOPHH, BHIOUpAsi ONTUMAIIEHYIO
dbopMy npeacTaBIeHNUS U BU3yaTH3aIHIH.

KoMMyHHKAaTHBHBIE YHHBepPcaJibHble yieOHbIe 1eiCTBHA:
OCYIIECTBIISITh  OOIIEHWE Ha Yypokax (U3MKKM ©U BO BHE-YPOUHOMU
JeSITENIbHOCTH;



pacno3HaBaTh MNPEANOCBUIKM  KOH(DJIMKTHBIX CHUTyalldd W CMsT4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BaHUEM
SI3BIKOBBIX CPECTB;

IMOHUMAaTh M HUCIIOJb30BaTh MPEUMYILIECTBA KOMAHJIHOM W WHIWBUIYaAJIbHOU
paboTHI;

BBIOMpPATh TEMAaTHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOr'0 WICHA KOJIJIEKTUBA,;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISITh IUIAH JICWCTBHM,
pacnpeieniaTh pojaud € y4E€TOM MHEHUH YYacTHUKOB, OOCYXKIaTh pPE3yJbTaThl
COBMECTHOI pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO YYaCTHUKA KOMAaHJIbl B
001t pe3yNbTat 1Mo pa3paboTaHHBIM KPUTEPUSIM;

npeiaratb HOBBIE NPOEKTHI, OLEHWBATh HWJEH C TMO3WLUHUH HOBH3HBI,
OPUTHHAIIBHOCTH, NIPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYaIUsX, MPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHbBIC YHHBepcaJbHble y4eOHbIEe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MMO3HABATEIbHYIO JAESITENBHOCTh B 00JIACTH
GU3MKM U aCTPOHOMHHM, BBISBISATH MPOOJEMBI, CTaBUTh U (POPMYIHPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBINOJHEHUS MPAKTHYECKOW paboThl ¢ Y4ETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U NMPEANOUTEHUN;

JaBaTh OLEHKY HOBBIM CUTYaLlUsM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTMYHBIX MTPEANOUYTEHUH;

Jenatb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh TPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M TPOSIBICHUIO JPYAMLIMUA B 00JacTu
(U3UKH, TOCTOSTHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, SJMOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaTh OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OLICHUBATh COOTBETCTBHUE PE3YJIbTATOB LEIISIM;

BJaJeTh HABBIKAMU  MO3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEPIIAEMBIX JEUCTBUI M MBICIUTEIbHBIX IMPOLIECCOB, WX PE3YJIbTATOB U
OCHOBaHU;



UCTIONIb30BaTh MPHUEMBI PEQIICKCHH IJISl OLICHKH CHUTYaIliH, BHIOOpa BEPHOTO
pelIeHNs;

yMETh OIIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
JIeSITEIBHOCTH,

IPUHUMATH Ce0sl, MOHMMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPABO M MPABO JPYTUX HA OMIHMOKH.

B mporecce mocTmKeHUS JTMYHOCTHBIX PE3yJbTaTOB OCBOSHUSI MPOTPaMMBI
no (u3MKe JJISI YPOBHS CpPEIHEro oOIero ooOpa3oBaHMs Yy OOydYaroNIUXcCs
COBEPIIICHCTBYETCS HIMOIMOHATLHBIH WHTEJICKT, IPEAOIaT AFO A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIIMOHAIBHON cephl,
OBITh YBEpPEHHBIM B ce0e;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEACHHUE, CIIOCOOHOCTh AaNanTUPOBATHCA K
IMOILIMOHATBHBIM U3MEHEHHSIM U MTPOSBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlMH, BKIIOYAIOIICH CTPEMIICHHUE K OCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE EHCTBOBATH HUCXOJs M3 CBOUX
BO3MOKHOCTEH;

OMIIATUH, BKIIOYAIONIEH CITIOCOOHOCTh MOHUMATh AMOIMOHAIEHOE COCTOSTHUE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBICHUU OOIIEHHUS, CHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAWBATh OTHOIIICHUS
C IPYTHMH JIIOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3periaTh KOHPIHKTHI.

INPEJIMETHBIE PE3YJIBTATBI

K xonmy o0yuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y 00YUAIONTUXCST YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpPax PoOJb U MeCTO (U3MKU B (POpMHUpPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKH H
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepHuaibHas TOYKa, MHEPIIMAIbHAS CUCTEMa OTCYETA, AOCOMIOTHO TBEPIOE TEIO,
WJICAJbHBIN a3, MOJIEIIM CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsii IPU pelieHnH PU3NUECKUX 3a]1a4;



pacno3HaBaTh (pU3MUECKHUE SIBJICHUS (IIPOLECChl) U OOBICHATh UX Ha OCHOBE
3aKOHOB MEXaHHUKH, MOJIEKYJIIPHO-KMHETUYECKON TEOpUU CTPOECHHS BEIIECTBA U
ANIEKTPOJUHAMUKHK:  PaBHOMEPHOE M  PAaBHOYCKOPEHHOE  MPSMOJIMHEHHOE
JBUKEHHE, CBOOOJHOE TMAaJ€HUE TEJ, IBUKEHHE IO OKPY>KHOCTH, HHEPIHS,
B3auMoecTBue Ten, auddy3us, OPOyHOBCKOE ABUKEHUE, CTPOCHUE JKUJIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHHE 00BhEMa TeJl MPU HarpeBaHuu (OXJIaXKIESHUH ), TETNIOBOE
paBHOBecHE, UCIapeHue, KOHACHCAIlUs, MJIaBJIIEHUE, KPUCTAJUIM3allUs, KHUIICHHE,
BJIQ)KHOCTh BO3/yXa, [TOBBIIICHHUE JABJICHUS I'a3a IPU €r0 HarpEBaHUH B 3aKPHITOM
cocyle, CBf3b MEXKJIYy IIapaMeTpaMu COCTOSIHHMS ra3a B H30Ipolleccax,
AIIEKTPU3aLUs TEJ, B3aUMOJEHCTBUE 3apsJI0B;

OMUCHIBATh MEXAHUYECKOE JIBMXKEHHME, MCIOJb3ysl (PU3NYECKHUE BEIUYMHBI:
KOOpJIMHATa, MyTb, MEpEMEIIeHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIa,
UMITYJIbC T€Jla, KHHETHYECKasi SHEPrus, NMOTEHIUANIbHAS DHEPrUs, MEXaHUYecKas
paboTa, MexaHM4YeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TPABUIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIHOJIb3YEMbIX BEJIMYMH, WX OO0O3HAYEHUS M €IUHHUIIBI,
HaXoJUTh (OPMYJIbl, CBA3BIBAIOLINE JaHHYIO (DU3UYECKYIO0 BEIUYHHY C JPYTUMU
BEJIMYMHAMU;

ONKCHIBATh HM3YyYECHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCHIONB3Ys (M3MUECKHE BEIMYHMHBI: JaBICHHE Trasa, TeMIeparypa, CpeaHss
KMHETHYECKasi HEPIrusi XaOTUUYECKOr0 JBMXKEHUSI MOJIEKYJI, CPEIHEKBaApaTUIHas
CKOpPOCTb MOJIEKYJI, KOJIMYECTBO TEIUIOThbl, BHYTPEHHSAS HSHEprus, padoTa rasa,
KOA(P(UIIMEHT TMOJIE3HOTO JEUCTBUS TEIUIOBOTO JABHUTAaTelsl; MpPH OMHCAHUU
OPAaBWIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJB3YEMBIX BEIWYHMH, HX
0003HAUeHUsT W €IWHUIBI, HAXOAUTh (OPMYJIbI, CBA3BIBAIOIINE JAHHYIO
(bU3UYECKYIO BEIUYHUHY C IPYTUMH BEJIMUUHAM;

OMUCHIBATh U3YUECHHBIE IJEKTPUUECKHE CBOMCTBA BEUIECTBA U ANEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
IIEKTPUYECKOE I0JI€, HANPSKEHHOCTD MOJIS, MOTEHUMAJ, pa3HOCTh MOTEHLINAAJIOB;
0Py ONHMCAHUM TIPABWIBHO TPAKTOBATh (PUBMYECKHI CMBICI HCIOIb3YEMBIX
BEJIMYMH, MX OOO3HAUYECHHUS] M EJUHMIIBI; YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JAHHYI0 (U3UYECKYIO BEIUUYHUHY C APYTUMH BEIMUYUHAMY;

aHAJIM3UPOBATh (PU3UUECKHE MPOLIECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BceMupHOro tsarorenus, I, I n III 3akonsr HeroToHa,
3aKOH COXpPAHEHUS MEXAHUYECKOM »HHEPruu, 3aKOH COXPAaHEHMsS HUMIIYJIbCa,
OPUHIMI CYNEPIO3UIMK CHJI, MPUHIUIT PaBHONPABUS WHEPIHUAIBHBIX CHUCTEM
OTCU€Ta, MOJIEKYJSPHO-KUHETHYECKYI0 TEOPUIO CTPOEHHUS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON DHEPTUU TEIJIOBOIO JBHIKEHHS MOJEKYI C
aOCOJIIOTHOM TeMIlepaTypoi, MepBbIi 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHUs
ANEKTPUYECKOT0 3apsna, 3akoH KyloHa, mpu 3TOM pa3inyarh CIOBECHYIO



(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMATUYECKOE BBIPAKEHUE M YCJIOBUS (TpaHUIIbL,
00J1acTH ) MPUMEHUMOCTH;

OOBSACHATHP OCHOBHBIE NPHUHLMIIBI JEHCTBUS  MalllMH, M[pUOOPOB U
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBHUA UX OE30MACHOTO HCIIOJIb30BAHUS B
MMOBCEHEBHOM KHU3HHU;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEN0BAHUIO (PU3NYECKUX SBJICHUN U
IIPOLIECCOB € HCIIOJIB30BAHUEM IIPSMBIX U KOCBEHHBIX H3MEPEHUH, IIPU 3TOM
dbopmynupoBath mpobiieMy/3amady HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY W3 MPEUIOKEHHOTO O0OpYAOBaHHUSA, MPOBOAUTH OMBIT U
(GbopMyIupOBaTh BHIBOBI;

OCYILIECTBJISATh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIIMYUH, IPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM INPSMBIX W3MEPEHUM, NPU 3TOM KOHCTPYHPOBATh YCTAaHOBKY,
(¢uKcHpoBaTh pE3yJbTaThl IOJYYEHHON 3aBUCUMOCTU (PU3MUECKUX BEIMYUH B
BUJIE TaOIMIL U IrpauKOB, AEJIATh BBIBOJBI 10 PE3YJIbTaTaM MCCIICJOBAHMS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW U MPOEKTHOMU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB M JIAOOPAaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCTIONB3YS (PU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a yCJIOBHS 3aJauu
BbIOMpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (POPMYJIHL,
HEOOXOUMbIEe NIl €€ pelIeHUs, NMPOBOAUTh Pacué€Thl M OLICHUBATh PEAJbHOCTH
IIOJIyYEHHOTI'0 3Ha4Y€HUs (PU3UUECKON BEIUYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
(uznueckue sSBICHUS,

UCIOJB30BaTh  IMpPU  pPELIEHUH  y4uyeOHBIX  3aJad  COBPEMEHHBIE
MH(POPMAILMOHHBIE TEXHOJIOTMH ISl IOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJISIpHON MHGPOpMaIUH, MOJTYYCHHON U3
pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIy4aeMyt0 HH(POPMALIUIO;

IPUBOJUTH IIPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHME IIPOLIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHUE
TEXHUKHU U TEXHOJIOTUM;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3UKE B MOBCEAHEBHOW KU3HU
i obecrieueHus: 6€30MacHOCTU MPH OOpaleHUH ¢ MPUOOpPAMHU U TEXHUYECKUMU



yCTpOMCTBaMH, JUJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
IIOBEJCHUS B OKPYIKAIOILEH Cpeae;

paboTaTh B TIpynIe C BBIIOJHEHUEM pPAa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUTAHUPOBaTh pPabOTy TPYNIbl, pPALMOHAIBHO pACHpeAesaTh OOS3aHHOCTH U
IIJJAHUPOBATH JEATEILHOCTh B HECTAHAAPTHBIX CUTYAlUAX, aJ€KBATHO OLICHUBATH
BKJIAJ] KQKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xonumy oOyuenuss B 11 kjacce npeaMeTHbIE pe3yJpTaTbl Ha 0Oa30BOM
YPOBHE JI0JKHBI OTpaxaTh CPOPMUPOBAHHOCTD Y 00YUAIOIINXCS YMEHHIA:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHU
COBPEMEHHOW HAay4YHOM KapTHUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKU U
TE€XHOJIOTHH, B INPAKTHUYECKOW IEATEIBHOCTH JIIOJEH, LIEJIOCTHOCTh M E€IUHCTBO
(u3nYECKOI KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIW JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJIE€JIb aTOMHOIO siipa MpPH PEIIEHUU (PU3UUECKUX
3azay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCH) U OOBSICHIATh UX Ha OCHOBE
3aKOHOB 3JICKTPOJMHAMHUKU U KBAHTOBOM (DPM3UKH: IJIEKTPUUYECKasi MPOBOJUMOCTbD,
TEILUIOBOE, CBETOBOE, XMMMYECKOE, MarHUTHOE IEHUCTBUSA TOKA, B3aUMOJICHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHasT WHAYKLUWSA, JEHCTBHE MAarHUTHOIO TIIOJSA Ha
IPOBOJAHUK C TOKOM M JBWXYILUMHCS 3apsl, JIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEHHOE pPACIPOCTPAHEHUE CBETA, OTPAKEHUE, IPEIOMIICHHUE,
uHTepdepennus, audpakuus W TOJNApPU3ALUS  CBETa, JTUCIEPCUs CBETa,
doToanextpudeckuii 3¢dext (pororddexT), cBeToBOE NaBlIeHNE, BOSHUKHOBEHUE
JMHEWYAaTOro0 CIHEKTpa aromMa BOJOPOJa, €CTECTBEHHAs W HMCKYCCTBEHHAas

PaaOaKTUBHOCTB;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTUYECKUE,  DIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jIU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), HUCMOJIb3Yysl (DU3NYECKUE BEITUUYHHBL:
AIEKTPUYECKUIN 3apsil, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
CONPOTHUBIICHUE, PA3HOCTh MOTEHIIMATIOB, 3JEKTPOABMKYIIAs CUja, paboTa TOKa,
WHJYKIUST MarHUTHOrO MoJisA, cuwia Awmmepa, cuia JlopeHna, MHIYKTUBHOCTb
KAaTYIIKW, SHEPrus 3JIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJl M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpE, 3apsil U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (HOKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABWILHO TPAKTOBATh (DU3NUECKUN
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W €IWHUIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAaHHYIO (PU3WUYECKYIO BEIWYUHY C JAPYTHUMH
BEJIMYMHAMU;



OMHUCHIBATh M3YyYCHHbIE KBAHTOBBIC SIBJIEHUS U TPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPUOJ TOJypaciaia, SHEPTrus CBI3U
aTOMHBIX fJ€p, MPH OINHUCAHUU NPABWIBHO TPAKTOBAaTh (U3MUECKUN CMBICI
UCIOJIb3YEMbIX BEJIMYHMH, MX OOO3HAUYEHHsA M EIUHHIIBI, YKa3bIBaTh (POPMYIIBL,
CBA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BEJIMYUHBI,

aHaAJIM3UPOBATh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (PU3HUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MMAPATUIEIBHOTO
COCAUHEHHs] TNPOBOJHUKOB, 3aKOoH Jlkoyisi—JIeHnma, 3aKOH 3IEKTPOMAarHWTHOU
UHIYKIMHU, 3aKOH MPSIMOJIMHEHHOTO PacpOCTPAHEHUsI CBETa, 3aKOHbBI OTPaKEHUs
CBETa, 3aKOHBI MPEJOMIICHUSI CBETa, ypaBHeHHE ODWHIITEHHA i (oTodddekra,
3aKOH COXPAaHEHUsl SHEPIUH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPaHEHUS
AIIEKTPUYECKOrO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'0 YHCIIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MAaTeMaTHYeCKOE BBIPAKEHHE W YCJIOBUA (TpaHUIb, O00JIACTH)
PUMEHUMOCTH;

ONpEIENATh HAIIPABJIEHUE BEKTOPAa HHIYKIIMM MAarHUTHOI'O MOJISl POBOJIHHUKA
C TOKOM, cujibl Ammnepa u cuibl JlopeHna;

CTPOUTh W ONHCHIBATh HM300pAXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJioM,
TOHKOM JIMH30M;

BBIMIOJHATh HKCHEPUMEHTHl 10 HCCIEAOBAHUIO (PU3MYECKUX SBICHUNH U
IPOLIECCOB C HCIIOJIb30BAHUEM IPSIMBIX UM KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynupoBath mpobiieMy/3amadyy HW TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOuUpaTh YCTaHOBKY M3 MPEIJIOKEHHOI0 00O0pYyIOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpOBaTH BHIBOIBI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH, IPU
3TOM BBIOHMpaTh ONTHUMAJIBHBIN CIIOCOO M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C UCIHOJIb30BAaHUEM
OpSIMBIX HM3MEPEHUMN: MpPU H3TOM KOHCTPYHPOBATH YCTAHOBKY, (PUKCHUPOBATH
pe3yabTaThl MOTYYEHHON 3aBHCHUMOCTH (M3MYECKUX BEJIMYMH B BHUJAE TaONUIl U
rpaduKoB, JenaTh BEIBOBI IO PE3yJIbTaTaM MCCIICOBAHMUS,

coOmro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATENbCKOW W MPOEKTHOM
JESTEIIbBHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemiate pacu€THbBIE 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJIEeNblo,
UCIIOJb3Ysl (PU3UYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEIUYMHBI U (POPMYIIHI,
HEOoOXOUMbIEe NIl €€ pelIeHUs, MPOBOAUTh Pacu€Tbl M OLICHUBATh PEAJbHOCTH
HOJIyYEHHOTI'0 3Ha4Y€HUs (PU3UUECKON BEITUYUHBL;

pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
(uznueckue sBICHUS,

UCIOJB30BaTh  IMpPU  pPELIEHUH  ydyeOHBIX  3aJad  COBPEMEHHBIE
UH(GOPMAIIMOHHBIE TEXHOJIOTHH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUU
U TPEJCTaBJICHUS Yy4eOHOW U HAyYHO-TIOMYJISIPHON MHGPOpMAIUK, MOTYYCHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHATTU3UPOBATD MOJIy4aeMyto HH(POPMALIHUIO;

OOBACHATh MNPUHLMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUS UX 0€30MacHOr0 UCHOJIb30BAaHUS B ITOBCEIHEBHON
KU3HY;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOIIETO MHUpPA, B PA3BUTHUE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUSA MO (PU3MKE B MOBCEAHEBHON >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPH OOpalIeHUH ¢ MPUOOpPaMH U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
IIOBECHUS B OKPYIKAIOIIEH Cpee;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pPAa3jIMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pPabOTy TPYNIbl, PALMOHAIBHO pAaCHpenessaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIHI B PEIICHNUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KounyecTBO 4yacoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3aeioB U TeM uuppoBbIe
Ne i/m P Kontponbnbie | IlpakTnyeckue (e :
NMpPoOrpaMmblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypcsl
Pa3znea 1. DU3UKA U METO/IbI HAYYHOI'O ITIO3HAHUS
1.1 ®u3uKa 1 METObl HAYYHOr'O MO3HAHUS 2 Bubmmorexa [IOK
' A v https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 2
Pa3znen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunasika / https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
2. 1 1
3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 hitps://m.cdsoo.rw/7f4 1672
Hroro no pazneny 18
Paznea 3. MOJIEKYJISIPHASA ®U3UNKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmmoreka [JOK
’ TEOPHH https://m.edsoo.ru/7f41bf72
bubmunoreka LIOK
3:2 OCHOBBI TEPMOMHAMMKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubmmoreka [JOK
’ da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72



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

Uroro no pazgeny

24

Paznea 4. JIEKTPOJJMHAMUKA

but6mmoreka [IOK
4.1 1
DEKTpOCTaTHKA 0 https://m.edsoo.ru/7f41bf72
49 ITocTOsIHHBIN 3JIEKTpUYECKH TOK. TOKH B 12 bu6muorexa [IOK
' Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpemst 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



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

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIe
Ne i/ P Kontpoabnsie | IlpakTnyeckue (e )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsbl
Paznen 1. JIEKTPOAUHAMUKA
11 MaruauTHoe nosie. DIeKTpOMarHuTHas 1 1 3 bu6nuoreka [IOK
’ WHTYKIIUS https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 11
Paznen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKkue U AIEeKTPOMarHUuTHBIC 9 1 bu6nuoreka [IOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢
5 MexaHn4yecKkHe U 3J€KTPOMarHUTHbBIE 5 | bubnmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
23 Ok 10 3 https://m.edsoo.ru/7f41¢97¢
Uroro no pazgeny 24

Pasnea 3. OCHOBBI CIEIIUAJIbHOM TEOPUM OTHOCHUTEJBHOCTH

31 OCHOBBI crIeIIUANILHOU TEOPUH 4 1 bu6nuoreka [IOK
OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 4
Pasznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAHTOBOW ONTUKH 6 bubmorexa [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
https://m.edsoo.ru/7f41c97c

bubmunoreka LIOK

4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 ATOMHOE A71pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUH U aCTPOPU3UKH 7 bubmorexa [IOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazgeny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 O06o0maroriee TOBTOPEHHE 4 ngg;i?:;;gg}i 41c97c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Kosun4yecTBo 4acos JIeKTPOHHbIE

Ne Hara uudposbie

Tema ypoka Konrpoabsnsie | IlpakTnyeckune
n/n Bcero u3ydyeHusi | oOpa3oBaTeJIbHbIE

padoTsI padoThI
pecypchl

®uszrka — HayKa O MPUPOJIE.

1 Hayunsie MGT(})];H HOEHEII)HI/IH 1 bubmorexa [IOK

ya https://m.edsoo.ru/ff0c32¢2
OKPYXaIoIIero Mupa
Posb u MecTo (uzuku B

) (dbopMUPOBaHUN COBPEMEHHOM | bubmmoreka [JOK
Hay4HOU KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOU ESITETbHOCTH JIOIeH
MexaHu4eckoe JBUKEHHUE.

3 OTHOCHUTEIBHOCTh MEXaHUYECKOTO | bubmuoreka [{OK
newxenusd. [lepemenienue, CKOpoCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE ITPAMOIMHENHOE 1 bu6nuorexa [IOK
JIBAXKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYyCKOpEHHOE MPAMOJIUHEITHOE 1 bu6nuoreka [IOK
JBHKCHHUE https://m.edsoo.ru/ff0c372¢

6 CBobonHoe najeHue. Y cKkopeHue | bubmmoreka [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

7 JIBrmykeHHEe MaTepHaIbHOM TOYKHU T10 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Ipuniun oTHOcUTENbHOCTH | anues. 1 bubmmoreka [JOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

I/IHep]_II/Ia.HBHBIe CHUCTCMBI OTCUCTA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [lpunuun

9 CYHEPIIO3UINHU CrI. BTOpoii 3aKkoH bubnnorexa [IOK
yrep ' p . https://m.edsoo.ru/ff0c3be8
HbroTona ais MatepuanbHON TOUKH

10 Tpernii 3akoH HeroToHa 111 bu6nuorexa [IOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOrO TsaroteHus. Cuna

11 Tskectu. [lepBasg kocMuueckas Bubmmorexa [IOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cwia ynpyroctu. 3akoH ['yka. Bec bubmmoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. KoadpunmienT Tpenus.

13 Cuna cI())n OTI/IBneI({bI/Iq:I pu ILBI/IieHI/H/I buGnnorexa LIOK

p P https://m.edsoo.ru/ff0c3f76
TeJa B )KUJIKOCTH WJIN ra3e
ITocTynarensHOE U BpalaTesbHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TEA. bubmmoreka [JOK
MowmeHnT cuinsbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TENa
HNMnynsc MaTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTepUATIbHBIX TOYEK. bubmmoreka [JOK
Nmnynbe cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
UMITyJbca. PeakTuBHOE IBUKEHHE
Pabota 1 MOIITHOCTH CHJTBI.

16 Kunernueckast sHeprust MarepuanbHON bubmmoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKON SHEPIUU

17 [TorennmaneHas 3HEPTHUSL. bubmmoreka [JOK



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

[lorennumanbHas 3HEPTUs yupyro
neOpMUPOBAHHON MPY>KUHBI.
[TorenuuanbHas 3Heprus Tena BOIU3u
MMOBEPXHOCTU 3E€MJIU

https://m.edsoo.ru/ff0c461a

18

HOTGHI_II/Ia.HBHBIG 1 HCTIOTCHI U AJIbHBIC
cuibl. CBs3b pabOTHI
HEMOTEHUHUATbHBIX CHUJI C U3MEHEHHEM
MEXaHUYECKOM SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPTUU

bubmunoreka LIOK
https://m.edsoo.ru/ff0c478¢c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHITBI C
U3MEHEHHEM MEXaHHYECKOW YHEPTUU
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO JKT'yTa

20

KoHTtponbHas pabota mo teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXPAHCHHS B MEXaHHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OcCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
newxkenue. ubdysus

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTtep IBUKECHUS U
B3aMOJCHCTBHUS YaCcTHUII BEIISCTBA.
Mogenu cTpoeHus ra3oB, )KUAKOCTEH
1 TBEPJIBIX TEIl

23

Macca monexyin. KonnuectBo
BemlectBa. [locrosnnas ABoraapo

24

TemoBoe paBHOBecue. TemnepaTtypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ usmepenue. Illkxana remneparyp
Lenbcus

Wneanpuerii raz 8 MKT. OcHOBHOE

but6mmoreka [IOK

25 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOGcomoTHas TemrepaTypa Kak Mepa
2 CpeaHel KHHETUYECKON dHEPTUU bu6nuoreka [IOK
JBUKECHHUS MOJIEKYJ. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneipona
27 3akon JlambpToHa. ['a30BbIe 3aKOHBI
JlaGopaTtopHnas pabota
)3 «HccnenoBanne 3aBUCUMOCTH MEXKIY
napaMeTpamu COCTOSHUS
pa3peKEHHOTO raza
79 N3omnporieccrl B aeaabHOM ra3e u ux bubmunoreka LIOK
rpagudyecKoe mpeICTaBICHUE https://m.edsoo.ru/ff0c570e
BnytpeHnHss sHeprus
TEPMOJIMHAMUYECKON CUCTEMBI U
30 crocoObI e€ n3meHeHnusi. KonmnuectBo bubmuoreka [{OK
TEIJIOTHI U paboTa. BHyTpeHH s https://m.edsoo.ru/ff0c5952
SHEPTruUsl OTHOATOMHOTO UJI€ATBHOTO
raza
31 Bunae! renonepenaun bubmmorexa LOK
https://m.edsoo.ru/ff0c5¢36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonnuecTBo TEmnoTHI Mpu bubmorexa OK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadaTHbI mpoiecc
13 [lepBblil 3aKOH TEPMOJAVMHAMUKH U €T0 bubmmoreka [JOK

pUMEHEHHE K U30IpoIieccaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoGpaTumocTs nporeccoB B

34 npupoae. Bropoi 3akoH bubmorexa LOK
PHpOZE. p https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMUKH
35 [Mpunuun nevicreus u KI1J1 remoBoit bubmunoreka LIOK
MAaIlIuHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1/|
17 DKOJIOTHYECKUE TTPOOIEMBI
TETJIOOHEPTETUKH
18 O6o6mmaromuii ypok «MolekymsipHast bubmmoreka [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edsoo.ru/ff0c6938
KonTtponsHas pabora o Teme
39 «MonexynsipHas ¢puznuka. OCHOBBI bubmmorexa LIOK
yp ) https://m.edsoo.ru/ff0c6a50
TEPMOJIUHAMUKI
40 [TapooGpazoBaHue U KOHACHCALHS. bu6nuorexa [IOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOcoiroTHast 1 OTHOCHTEIbHAS
41 BIAXXHOCTH BO3ayXxa. HaceImeHHbIH bubmmorexa [OK
Ayxa. Hl https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucraniuueckue u
4 amopdHbIe Teaa. AHU3OTPOITHS bu6nuoreka [IOK
CBOWCTB KpHUCTaIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kpuctauibl. COBpeMEHHbIE MaTepHUaIIbI
[TnaBneHue U KpUCTAIIA3AITHS.
43 VY nenpHas TEIUIOTA INIABICHUS bubmorexa LIOK
a ) https://m.edsoo.ru/ff0c6708
CyO6numarus
bubmunoreka LIOK
44 Yy 0
PABHEHHE TEITOBOTO bajatica https://m.edsoo.ru/ff0c6820
45 DIIeKTpU3anus Tell. DIEKTPUUECKUN bubnuoreka [JOK



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

3apsn. [IBa BU1a SIEKTPUYECKUX
3aps/10B

https://m.edsoo.ru/ff0c6bcc

[IpoBOHMKH, TUDTIEKTPUKH U

46 IIOJYIIPOBOAHUKHU. 3aKOH COXPaHEHUS bubnnorexa [IOK
yrip ' p https://m.edsoo.ru/ff0c6bec
AIIEKTPUYECKOTO 3apsia
B3aumonericTBue 3apsiioB. 3aKoH
47 Kynona. ToyeuHBIN 3I€KTPUIESCKUH bubmmorexa [OK
Y ' p https://m.edsoo.ru/ff0c6ce4
3apsia
Hanpsk€HHOCTD 3JIEKTPUYECKOTO
43 nons. [IpuHIMn cynepno3unuu bu6nuoreka [IOK
IIEKTPUYECKUX MoJeH. JInHun https://m.edsoo.ru/ff0c6df2
HaIpPsSKEHHOCTU
PaGoTa cuit 371eKTpOoCTaTHueCKOro
49 nois. Ilorennuan. PasHocTh bubmmorexa [OK
' et https://m.edsoo.ru/ff0c6f00
[IOTEHIIAATIOB
[IpoBOIHUKY W TUATEKTPUKH B
50 3JIEKTPOCTATHYECKOM IT0JIE bubmmorexa [OK
p ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTb
but6mmoreka [IOK
51 OnexTpoéMrocTh. Konmencaro
P a p https://m.edsoo.ru/ff0c7126
DNIEKTPOEMKOCTH TIIIOCKOTO
52 KOHJIEHcAaTOpa. DHEPrUs 3apsKEHHOTI0 bubmmorexa LOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHas pabota "M3mepenune
3JIEKTPOEMKOCTH KOHAEHcaTopa"
[IpuHIMI NECTBUSA U IPUMEHEHUE
54 KOHJICHCATOPOB, KOMMUPOBAILHOTO

ammapara, CTpyHHOT0 IpUHTEpa.
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DJIeKTpOCTaTHYUSCKAs 3allUTa.
3azeMyIeHHE YIIEKTPOIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0
cymiectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Conpotusnenue. 3akon Oma aJist
y4acTKa 1enu

56

[TocnenoBarenpHOE, TapaUIETBLHOE,
CMEIIaHHOE COeIMHEHHE
MPOBOTHUKOB. JIaboparopHas padoTa
«/3y4eHne cMenIaHHOTO COCTMHCHUS
PE3UCTOPOBY

0.5

bubmuoreka [{OK
https://m.edsoo.ru/ff0c74£0

57

PaboTta 1 MOIITHOCTB AIMEKTPUUIECKOTO
ToKka. 3akoH Jlxoynsa-Jlenua

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa aJi MOJTHOM (3aMKHYTOM )
anekTpudeckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenue DJ1C ucTouHMKa TOKA U
€r0 BHYTPEHHETO COIIPOTUBIICHUS

0.5

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DNEKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METAJUIOB. 3aBUCHMOCTh
COTIPOTUBJICHUS METAJIJIOB OT
teMriepaTypbl. CBEepXIIPOBOIUMOCTh

60

DNEKTPUUECKUM TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[TonynpoBoIHUKH, UX COOCTBEHHAS U
npuMecHas mpoBoauMocTsb. CBoMCTBa
p—n-nepexoaa. I[lonynpoBoHUKOBbBIE

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



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

DNEKTPUYECKUM TOK B paCTBOPAxX U
paciuiaBax 3J€KTPOJIUTOB.

but6mmoreka [IOK

62 DIEKTPONUTHYECKAs! JUCCOLIHAIIHSI. 1 https://m.edsoo.ru/ff0c82ba
DneKTpoan3
DNIEKTPUUYECKHI TOK B ra3ax.

63 CaMoCTOsITeTbHBIN U | bubnuoteka [JOK
HECAMOCTOSTENBHBIN pa3psan. MonHus. https://m.edsoo.ru/ff0c84ae
[Lmazma
DJeKTpudecKre npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bu6nuorexa [IOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€3011acCHOCTH

65 O06o06marmuii ypok 1 bu6nuoreka [IOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHTtponbHas pabota mo teme

66 «nekTpocratuka. [locTossHHBIN 1 bu6nuoreka [IOK
NeKTpUYecKuil TOK. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3JIMUHBIX cpeaax»

67 PesepBHblii ypok. KoHnTposbHas 1 bu6nuoreka [IOK
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O60061ma0mui ypok | bubmmoreka [JOK

o temaM 10 kiacca

https://m.edsoo.ru/ff0c8f6¢

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

68
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11 KIIACC

KouunyecTBO 4acoB DJIeKTPOHHbIE
[1]
Jlj;-n Tewa ypoxa Bcero Kourpoapusie | Ipakruyeckue fllj;:eHl/lﬂ :)lg[?;l;?)il;fenbnble
padoThbI padoTsI pecypesI
[TocTostHHBIE MATHUTHI U X

| B3auMoJiciicTBHe. MarauTHOE I0JIe. | Bbu6nuoreka [JOK
Bektop MarHuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHuTHON MHAYKIINHU
MarauTHO€E 10JIe MPOBOIHHUKA C

) ToKOM. OnbIT Dpcreaa. 1 bubmmoreka [JOK
B3anmoneicTere npoBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yueHue 1 1 bubnuoreka [IOK
MarHUTHOTO IIOJISI KATYIIKHA C TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBMEe MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.

4 JlaGopatopHnas pabora | 1 bubnumoreka [IOK
«HccrnenoBanue IeMcTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHuTa Ha paMKy C
TOKOM»

JleicTBMEe MarHUTHOTO TOJISI Ha

5 JBUKYITYIOCS 3apSyKEHHYIO YaCTHILY. | bubmmoreka [IOK
Cuna Jlopenna. Pabota cumbl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 DOnexkTpoMarauTHas HHAYKIUs. [loTok |

BEKTOpa MarHUTHOU uHAyKuuu. 31C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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WHIYKIHAU. 3aKOH AJIEKTPOMAarHUTHON
nnaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanue IBJIEHUA
AJIEKTPOMArHUTHOW MHYKIIAW

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C caMOMHIyKIUU.
DHeprusi MarHUTHOTO MOJIsl KaTYIIKU C
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

bu6mmorexa [IOK
https://m.edsoo.ru/ff0ca600

TexHuyeckue ycTpoiucTBa U UX
IIPUMEHEHHUE: IOCTOSTHHBIE MATHUTHI,
3JIEKTPOMArHUTBHI, 3JIEKTPOABUTATEIIb,
YCKOPHUTENH 2JIEMEHTAPHBIX YaCTHL],
MHIYKIIMOHHAs IIeYb

10

O6o06maromuit ypok «MarautHoe
noJje. DIEKTPOMarHuTHAsT HHIYKIUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cab82

11

KontponbHas padoTa mo teme
«MarauTHoe mnoJie.
DNEKTPOMArHUTHAS WHIYKIIHS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXAHUYECKUE
KoJiebanus. ['apMoHnyeckue
KosieOaHus. YpaBHEHUE
TapMOHHYECKHUX KOJIeOaHUH.
IIpespaienue 3aepruu

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaboparopHnas pabota
«HccrnenoBanue 3aBUCUMOCTH
Meproja MajbIX KoyieOaHuii rpy3a Ha
HUTHU OT JJIMHBI HUTHU U MACCBI I'py3a»



https://m.edsoo.ru/ff0ca150
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14

Konebarenbublit koHTYp. CBOOOAHBIE
AIIEKTPOMAarHUTHBIE KoJieOaHNs B
U/ICATHHOM K0J1e0aTeIbHOM KOHTYpE.
AHaNOrus MeXy MEXaHHYECKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMH

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa. 3akoH
COXPAHEHHUS SHEPTUU B UJICATHBHOM
KOJIeOaTeIbHOM KOHTYpE

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencrasienue o 3aTyxaromux
KosieOaHusAX. BbIHyX1eHHbIE
MexaHu4eckue kKonedanus. Pe3onanc.
BbIHYX1€HHBIE 37IEKTPOMAarHUTHBIE
Kosie0aHus

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsblii Tok. CHHYCOUIATBHBIN
MepeMEeHHBIN TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUTUTYAHOE U
JeicTBylolee 3HaYeHHE CUIIbl TOKa U
HaIPsOKEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancdopmarop. [IpousBoactso,
nepeaayda u nmoTpedaeHue
AJIEKTPUYECKON SHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
MPUMEHEHHE IEKTPUYECKOTO 3BOHKA,
reHepaTopa nepeMeHHOro ToKa,
JIMHUH 3JIeKTponepenady

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPU
MPOU3BOACTBE IEKTPOIHEPTHH.
KynbTypa ncnonb3oBanus
AIIEKTPOIHEPTUH B IOBCETHEBHOM



https://m.edsoo.ru/ff0cb820
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KHU3HHU

MexaHnuyeckue BOJIHBI, YCIOBHS
pacnpoctpanenus. [lepuoa. Ckopoctb

bu6mmoreka [IOK

21
pacupoCTpaHEHHUs U JJIMHA BOJHBL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie U TPOJOJILHBIEC BOJIHBI
” 3ByK. CKOpOCTH 3ByKa. [ pOMKOCTh bubnnorexa [HOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DIEeKTpOMarHuTHBIE BOJIHBI, UX
23 CBOMCTBa U ckopocTh. [1kana bubmmorexa [TOK
p ’ https://m.edsoo.ru/ff0ccfe0
3JEKTPOMArHUTHBIX BOJIH
[IpuHUUIIBI paInoOCBA3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBs3u. Pagnosiokamus
)5 KonTponbnas padora «Konebanus u bubmmoreka [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpssMONMHENHOE paCIIPOCTPAHEHUE
26 CBETa B OJIHOPOJIHOM Cpejie. bubmmoreka [JOK
Toveunslii ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakenue cBeTa. 3aKOHbI
27 oTrpaxeHus ceera. [loctpoeHue bubmmorexa LOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paKeHUI B IJIOCKOM 3epKalie
IIpenomnenue ceera. IlonHoe
)3 BHYTpEHHee oTpakeHue. IIpenenbHblil bubmmoreka [IOK
YT'OJI IOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaXKEHUS
29 JlaGopatopnas pabora «M3mepenue bubnuoreka [IOK

MOoKaszaTeJIsd MPEJIOMIICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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Jlunssl. [Toctpoenue n3odpaxxeHuit B

30 nuH3e. Dopmysa TOHKOM JIMH3BI bubmmorexa LHOK
- POPMY ' https://m.edsoo.ru/ff0cddle
VYBenu4yeHue JUH3bI
Jlaboparopnas pabota
31 «MccneqoBanne CBOMCTB
M300paKeHUH B JIMH3AX)
Hucnepcus ceeta. Cll0KHBIN COCTaB
0 6enoro csera. LIer. JlaboparopHas
pabota «Habmonenue aucnepcuu
CBETa»
3 Wutepdepennus cera. Audpaxius bubnuoreka [IOK
ceta. [ludpaknuonnas pemeTka https://m.edsoo.ru/ff0ced22
34 [TonepedyHOCTH CBETOBBIX BOJIH. bubanorexka [HOK
[Tonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyeckne MpuOOPHI M YCTPOUCTBA U
yCIIOBUS UX 0€301aCHOr0 MPUMEHEHHUS
['paHUIBI TPUMEHHUMOCTH
36 KJIaccnueckor MexaHuku. [loctynarsl bubmmoreka [JOK
CIIELIMAIbHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTENIbHOCTH
OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH.
37 3amMeneHue BpeEMEHHU U COKpallleHUE buGnnorexa LIOK
P P https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprusi ¥ UMINYJIbC PEISATUBUCTCKOMN
38 yacTulbl. CBA3b MAcChl C DHEPTUEN U buGnnorexa LIOK
' P https://m.edsoo.ru/ff0cfc68
HUMITYJIbCOM. DHEPTUs MOKOS
39 Konrponsnas padora «OnTHKa. bubnuoreka [IOK

OcHOBBI cieLIMANIBHON Teopun

https://m.edsoo.ru/ff0cf610
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OTHOCUTCIIBHOCTH

®oronsl. opmyna [1nanka. Jueprus

bu6mmoreka [IOK

40
Y UMITYJIbC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U HCCIICIOBAHNE Eub 1OK
HOIMoTEKA
41 .0 A.T.
porosddexra. Ombrro: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akons! hoTodddexra. YpaBHeHHE
42 BﬁHmTegHa H(lf)l(b(l)OToa(l)(;@)eKTa bubmorexa HOK
A ’ https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» ¢potodaddexra
Haenenne ceera. Onwitel I1. H.
43 JlebeneBa. XrMHUYECKOE NEHCTBHUE bubmorexa LIOK
AeBd. g https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuyeckue ycTponucTBa u
MPaKTHYECKOE TPUMEHECHHUE:
44
dhoToseMeHT, (OTOIATUHK,
coJIHeUHas OaTapesi, CBETOIHO]]
45 Pemenue 3agad mo reme «JE€MEHTBI bubmuorexa [JOK
KBAHTOBOW ONTHKH) https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbITEL
46 Pesepdopna o paccesHuro o-4actu bubmmorexa [TOK
pLOPA p t https://m.edsoo.ru/ff0d091a
[ImanerapHas Moaenp aroMa
Bbu6nuoreka [JOK
47 I1 b
OCTYIATEL HOpa https://m.edsoo.ru/ff0dOafa
WNznydyenwne u nornomeHue ¢GpoTOHOB
48 I H};qe eX01e aTOMEIIH co H(()bro OBHSI buGnnorexa LIOK
P pexol . g P https://m.edsoo.ru/ff0dOafa
SHEpTruu Ha apyroil. Buasl cnekTpoB
49 BonnoBbie cBoOlCTBA yacTuil. BoJHBI bubmuorexa [JOK

ne bpoist. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM yanu3m. CrloHTaHHOE U
BBIHY)KJIEHHOE U3JIy4ECHHE

50

OTKpbITHE paInOaKTUBHOCTU. OMBITHI
Pesepdopna o onpenenenuto cocraBa
PaANOAKTUBHOTO U3TYUEHUS

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CgoiicTBa anb(da-, 6era-, ramma-
u3Jy4eHus. BiausHue
pPaZMOaKTUBHOCTH Ha KUBbBIE
OpPTraHU3MBbI

52

OTKpBITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacma.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiydeHue

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

53

OHeprus cBA3M HYKJIOHOB B SJpE.
SAnepHsle peakuuu. A nepHblit
peaxtop. [IpobremMbl, mEPCTIEKTUBEIL,
9KOJIOTMUECKUE aCIEKTHI IAEPHON
SHEPTeTHKU

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

54

DneMeHTapHble YacTulbl. OTKpBITHE
MO3UTpOHA. MeTonbl HAOMIOACHUS U
pPErucTpalny 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMogercTBUA. EnUHCTBO
(bu3nyecKoil KapTUHBI MUPaY

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38

55

Bun 38é3nnoro ne6a. Co3sesnus,
HpKI/Ie 3Bé3I[BI, IIJIaHCTHhI, UX BUAHUMOC
nerkenne. CoaHeyHas cucremMa

56

Comnure. ConHeunas akTHBHOCTD.
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Ncrounuk sHeprun CosHua u 3BE371

57

3BE3bI, NX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3/IbI TTIABHOU
MOCJe1I0BaTeIbHOCTH. BHyTpeHHee
cTpoeHue 3B€311. COBpeMEHHbIE
MIPEACTABICHUS O MIPOUCXOKICHUU U
spostronny CoJIHIA U 3BE3

58

Muneunsiii Ilyre — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHua B
lanaktuke. ['anaktuku. YepHbie
JBIPBI B SIAPAX TATAKTUK

59

Bcenennas. Pazberanue rajgakTuk.
Teopus bosbioro B3psiBa.
PennkroBoe uznydeHue.
MeraranakTuka

60

Heperennsie npo0iaeMbl aCTpOHOMUU

61

KontponbHas padoTa «2JI€eMEHTHI
ACTPOHOMUU U acCTPOPUIUKI»

62

O6o0maromuii ypok. Pois dhusuku n
aACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH cdepax AeaTeTbHOCTH
YyeloBeKa

63

O6o0maromuii ypok. Poms u mecto
(hU3UKH U aCTPOHOMHH B
COBPEMEHHOM HAy4YHOU KapTUHE MUpa

64

O6o0maromuii ypok. Posb
(dbuzmveckoit Teopun B HOpMUPOBAHUHT




MpeICTaBICHUN 0 (PU3NIECKOM
KapTUHE MUpa

O6o06utaromuit ypok. Mecto
¢u3nvecKkoil KapTUHBI MHpa B 001IEM

65 1
PSAly COBPEMEHHBIX €CTECTBEHHO-
HAy4YHBIX TPEICTABICHUN O IPUPOAEC

66 PesepBHbIil ypok. MarHutHoe mnoie. 1
DneKTpoMarHuTHast UHIYKIUS
PezepBubiii ypok. Ontuka. OCHOBBI

67 CIELIMAJIbHON Teopun 1
OTHOCUTEIbHOCTH
Pesepnsiii ypok. KBantoBas ¢usuka.

68 DneMEeHTbI ACTPOHOMHUH U 1 bubmmorexa [TOK

P https://m.edsoo.ru/ff0d 1784
acTpo(U3HUKH
OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOIT'PAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

METOJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETHN

HUHTEPHET
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