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AHHOTANMs K padoyeil mporpaMmme
yueoHoro npeamera «®@u3zuka» 10b, 11b (6a30Bblii ypoBeHb)

PaGouas mporpamma yuebnoro npeamera «Pusuka» 100, 116 paspaboraHa B COOTBETCTBHH C
OI'OC COO, yTBepkIeHHBIM MpHUKa3oM MuHUCTEpCcTBa 00pa3oBaHus U Hayku Poccuiickoit
Oenepanym ot 17.05.2012 1. Ne 413 (¢ m3menenusmu ot 12.08.2022) ¢ yuerom @OII COO,
YTBEpXKACHHOU mprKka3oM MuHmcTepcTBa npocsemienns PO ot 18.05. 2023 Ne371.

®dusnka Kak Hayka 0 HanboJiee OOUINX 3aKOHAX PUPOJIBI, BHICTYIAA B Ka4ecTBe yueOHOrO peaMeTa
B IIIKOJIE, BHOCHUT CYILIECTBEHHBIH BKJIAJ] B CUCTEMY 3HaHUH 00 okpyskatoimem mupe. OHa pacKpbIBaeT
POJIb HAYKH B 3KOHOMHYECKOM M KYJIBTYPHOM Pa3BUTHHU OOIIECTBa, CIIOCOOCTBYET (HOPMUPOBAHUIO
COBPEMEHHOT'0 HAyYHOTO MUPOBO33PEHHUSL.

dusuka pemraer 3a1a4u GOPMUPOBAHHUSA OCHOB HAYYHOTO MUPOBO33PEHHUS, PA3BUTHSA
MHTEJUICKTYAIBHBIX CIOCOOHOCTE! M [T03HABATENFHBIX HHTEPECOB MIKOIBHUKOB. OCHOBHOE BHUMAaHUE
yIeNnseTcs He mepejade CyMMbl TOTOBBIX 3HAHUH, a 3HAKOMCTBY ¢ METOIaMH HAyYHOTO [TO3HAHUS
OKPY>KaloIEero MUpa, IOCTAHOBKE MPO0JIeM, TPEOYIOLINX OT yYalluXCcsl CAMOCTOSTEIbHOM
JESITeIBHOCTH 110 UX Pa3pelieHHIo.

O3HaKOMJIEHHE IIKOJIBHUKOB C METOJAMH HAYYHOTO [TO3HAHUS IPOBOIUTCA IPU U3YUYEHHH BCEX
pas3esioB Kypca (Gpu3uky.

B yge6HOM 1UTaHe Ha n3ydenune ¢usuku B 106 u 116 orBoguTces mo 68 4acos.

Yueonux: Knaccuueckuii Kypc

I'.A.Msxkuies, b.b.byxosues, H.H.Corckuii

Owusuka 10 xnacc, ba3oBwblit 1 yriryOneHHBIN YpOBHH

Yuebnuk non penakiueit H. A.IlapdenTreBoit

Honymeno MunucrepctBoM npocseiienus: Poccuiickoit @enepaiuu
10-e n3ganue, CTEpEOTUITHOE

Mocksa «lIIpocsemenne»2023



MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TPeOOBaHUI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCIHTAHUSA U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTuHbl Mupa oOydarommxcs 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TaKXKE YUYHMTHIBAET HEOOXOAMMOCTb PEATU3ALMHU MEKIPEAMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3YJIbTaThl OCBOCHUS Kypca (DU3UKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPEeIMETHBIE (Ha 0a30BOM YPOBHE).

®du3rka Kak Hayka O HauOoJjiee OOHIMX 3aKOHAX NPUPOABI, BBICTyIAs B
KayecTBe y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoabHBIN Kype GU3NKN — cHCTEeMOOOpa3yoIui
JUISL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NUYECKUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
OpUMEHEeHHe (U3WYECKUX 3HAaHWM  OmpenenseT Xapakrep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe HSHEpPreTUKd, TPaHCIOPTa, OCBOEHUS
KOCMOCa, IMOJIYYeHHUS HOBBIX MAaTE€pHalOB C 3aJJaHHBIMU CBOMCTBAMU WU JIPYTHUX.
N3yuenne Qu3NKd BHOCUT OCHOBHOM BKJIaJ B (OPMHUpPOBAHHE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa oOOydaromuxcsd, B (OPMUPOBAHHE YMEHUN MPUMEHSTH
HAYYHBI METOJ TO3HAHMSI TP BBIIIOJIHEHUU UMH YU€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpefaHero oOmiero oOpa3oBaHUS
MOJIOKEH pAd UACH, KOTOpble MOXXHO paccMaTpuBaTh Kak MPUHIUIBI €ro
MOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISETCA JIOTUYECKH
3aBEpUIEHHBIM, OH COAEPKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DM3HKHU.

Hoes cenepanuzayuu. B cOOTBETCTBUU C HeW marepuan Kypca (U3HKU
o0ObeUHEH BOKPYr (Qu3nueckux Teopuid. Benymum B Kypce sBisieTcs



dbopMupoBaHHe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTE€pUH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeNosiaraeT HCIOJIb30BAHHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIECTBa, a TakkKe C MHPOBO33PEHUYECKUMH,
HPABCTBEHHBIMU M 9KOJOTHYECKUMHU MTPOOIEMaMHU.

Hoes  npuxnaonot uanpaenennocmu. Kypc ¢Gusukm mpeamonaraer
3HAKOMCTBO C IIUPOKUM KPYrOM TEXHUYECKHX M TEXHOJOTHYECKUX MPHIOKEHUN
U3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes sxonocuzayuu peamuszyeTcss TOCPEICTBOM BBEIIEHUS HJIEMEHTOB
CONEp)KaHUsl, TMOCBSMIEHHBIX OJKOJOTHYECKUM MpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKHA M TEXHOJIOTUH, a Takke OOCYKICHUS
po6JieM pallMOHAIBHOTO IPUPOIOTIONIb30BAHMS U HKOJIOTHYECKOM 0€3011aCHOCTH.

CrepKHEBBIMHU 3JIEMEHTAaMHU Kypca (PU3MKH Ha YpPOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI GU3NIECKON TeOpuH, poiii GyHIaMEHTAIBHBIX 3aKOHOB H
OPUHIIUIIOB B  COBPEMEHHBIX TMPEACTABICHUAX O TPUPOAE, TpaHHUIaxX
OPUMEHUMOCTH TEOPUH, JJIA OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIICCCOB).

CucTeMHO-IesITeNbHOCTHBIN MOJAX0A B Kypce (PH3UKK peanmusyercs Mpexiie
BCEro 3a CYET OpPTraHU3alUU SKCIIEPUMEHTAIBHON AESITENTFHOCTH O0YYaroIIHXCS.
Jlnst  6a3oBoro ypoBHsS Kypca (U3MKA — OTO HCIOJIB30BAHHE CHCTEMbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OpAaTOPHBIX PabOT.
Bonbiioe BHUMaHKE yAEISETCS PEIIEHUIO PACUETHBIX M KaUeCTBEHHBIX 3a1ay. [Ipu
3TOM JJisl pacy€THBIX 3ajad4 NMPUOPUTETOM SIBISIOTCA 3aa4d C SBHO 3aJaHHON
buznyecKkoil MOAENbI0, TO3BOJIAIONIME TPUMEHSATh M3YUYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KakK M3 OJHOIO pasjiena Kypca, Tak M UHTETpUpYsl 3HAHUSA W3
pa3HbIX pa3nenoB. /[ KaueCTBEHHBIX 3a/1ad MPUOPUTETOM SIBIISIFOTCS 3a/laHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHA W TPOILIECCOB B OKPYXKAIOIICH
KU3HHU, TpeOyroume BbIOOpa (U3MYECKON MOAeNU Mg CUTyallud MPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

OCHOBHBIMHU TICJIIMHU U3y4CHUS (PU3UKHU B 001IeM 00pa30BaAHUU SIBJISTFOTCS:

e popMHupoBaHUE HHTEpEcCa M CTPEMJICHHS OOYYaIOIIMUXCS K HayuHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HMHTEIUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHE NPEICTABICHUNA O HAyYHOM METOJE MO3HaHWs U (HOPMUPOBAHUE
UCCJIEIOBATENILCKOTO OTHOILICHUS K OKPYKAIOIIUM SIBICHUSM;

 popMHUpOBaHUE HAYYHOTO MUPOBO33PEHUS KaK pe3yjibTaTa U3yUeHHs] OCHOB
CTPOEHHUS MaTepuu U PyHIaMEHTAJIbHBIX 3aKOHOB (DU3HKU;



e popMHUpOBaHUE YMEHUU OOBSCHATH SIBJICHUS C  HCIOJIb30BAHUEM
bU3MYeCKUX 3HAHUHN ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMUpOBaHUE TIPEACTABICHUA O POJM (PU3UKU TSI Pa3BUTUSA JIPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHrne 3TUX 1elield oOecrneurnBaeTcsl peleHueM CIeAYIOIUX 3a/ad B

nporecce U3y4eHus Kypca GU3MKH Ha YPOBHE CpeHEro o01iero oopa3oBaHus:

o MPUOOPETEHNE CUCTEMBI 3HAHUN 00 00NMX (PU3NIECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpHsX, BKJIIOYAas MEXaHUKY, MOJIEKYJISIpHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (PU3UKY U 3JIEMEHTHI aCTPOPU3UKHY;

e popMUpOBaHUE YMEHUW TNPUMEHITH TEOPETHUUECKUE 3HAHUS IS
OOBbsSICHEHUs (PUBMYECKUX SBJICHUN B TIPUPOJEC U I TPUHATHUS
MIPAKTUYECKUX PELIEHUM B IIOBCEAHEBHON KU3HU;

¢ OCBOCHHE CIOCOOOB peHIeHUs pPa3jIu4HbIX 3aJad C SBHO 3aJlaHHOMN
bu3nUeckol MOJENbI0, 3a/ad, MOJAPa3yMEBAIOIIUX CAMOCTOSITEIBLHOE
co3gaHue (PU3NIECKOW MOJENH, aJIEKBAaTHOW YCIOBUSIM 3a]1a4H;

e MOHMMAHUE (UBUYECKUX OCHOB M TMPUHIIUIOB JACHCTBHUS TEXHUUYECKHUX
YCTPOMCTB U TEXHOJIOTMYECKUX MPOIIECCOB, UX BIUSIHUS HA OKPYKAIOUTYIO
cpeny;

¢ OBJIAJICHUE METOJIaMH CaMOCTOATENIBHOTO IUIAHUPOBAHUS M TPOBEIACHUS
(U3MYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIpeTanur uHbOpMaluu,
OTpPEIENEHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHME YCJIOBUM ISl Pa3BUTHsSI YMEHUU NPOECKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacos: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 xkmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOPaTOPHBIX H
MPAKTUYECKUX palbOT ABJISIETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpOBEJEHUST J1a0OpPaTOPHBIX pPabOT U OMBITOB C YYETOM HHAMBUIYATbHBIX
O0COOCHHOCTEHN 00yJaroInXCA.



COAEPXKXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hH3BHUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[TpuHIIUIT COOTBETCTBUA.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN AEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienre, CKOpOCTb (CpeAHsIsi CKOPOCTh, MITHOBEHHAs CKOPOCTb) M
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHUsS, IyTH U MepeMElICHUs
MaTepUaIbHOW TOYKHU OT BPEMEHH.

CBoboaHOe nageHre. Y CKOpeHHe CBOOOTHOTO MaICHUSI.

KpuBonuHeintHoe  aBvKeHUE. [IBUKEHHME  MaTepUAIBHOM TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamenus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBYKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIBb30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tamenue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne naBmkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANIBHO.



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hamnpagiienue cKopocT pu ABUKEHUH MO OKPY>KHOCTH.

Tema 2. /lunamuka

[Ipunuun  otHocutTenbHOCTH  ['anmmned. IlepBeii  3akoH  HeroToHa.
NHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepno3unuu cuil. Bropoil 3akon HeroToHa
JUISL MaTEpUalIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MatepuaibHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuina Tsxkectu. llepBasg kocMmuueckas
CKOPOCTb.

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

Tpenue. Bunpl Tpenus (mokosi, ckoiabxkeHus, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduimeHt tpeHusl.
Cuiia conpoTUBIIEHUS MPU JIBU>)KEHUU TEJa B AKUJKOCTH UIIU Ta3e.

[TocTynarensHOE U BpalllaTeIbHOE JIBIXKEHHE a0COJIIOTHO TBEPIOTO Tea.

MOMEHT CHIIBI OTHOCHUTEIIBHO OCH BpaumieHus. llnewo cumibl. YcnoBud
paBHOBECHUS TBEPAOIO TeJIA.

TexHH4eckrue YCTpOWCTBA W NPAKTUYECKOE MPUMEHEHHUE: MOAUIUITHUKH,
JIBUKECHHUE UCKYCCTBEHHBIX CITYyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepuuu.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HproToHa.

N3mepenue cui.

CrnoxxeHue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT AeOpMallii.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHUM.

CpaBHeHUE CUJT TPEHUS MMOKOSI, KAYEHUS U CKOJIbKEHUSI.

VYcioBusl paBHOBECHUS TBEPAOTO Teia. Buabl paBHOBECHS.

Tema 3. 3akonbl COXpaAHEHUA 8 MEXAHUKE

NMnynbe MaTtepualibHOM TOYKU (Tena), CUCTEMbl MAaTepUATIbHBIX TOYEK.
NmnynbC cuiibl 1 U3MEHEHUWE HMIYJbCa Tejla. 3aKOH COXPAHEHHS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

PaGoTa cuiibl. MOIITHOCTH CHJTBI.

Kunernueckass sHeprusi MarepuaibHOW TOUKH. Teopema 00 H3MEHEHHH
KUHETUYECKOU DHEPTUM.

[TorennuanbHas DHEPTHU. [TorennmanbHas DHEPIUs yIIpyro
nedbopmupoBaHHod  mpykuHbl.  [loTeHIManpHas  SHEprus Tejda  BOJIU3H
MMOBEPXHOCTH 3EMIJIH.



[loreHmuanpHBIE W HEMNOTSHIIUMANIbHBIC  CHIJIBL CBsizb  paboOTHI
HEMOTCHIIMAIBHBIX CUJI C M3MEHEHHUEM MEXaHMYECKON JHEPruM CHUCTEMBI TEll.
3aKOH COXpaHEHUsI MEXaHUYECKON SHEPTUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckrue yCcTpONCTBA M MPAKTUUYECKOE MPUMEHEHHE: BOJIOMET, KOMED,
MPY>KUHHBIN MUCTOJIET, TBUKCHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHHUS UMITYJIbCA.

PeakTuBHOE IBIKCHHE.

[Tepexoa MOTEHIMATBHON YHEPTUHA B KHHETHYECKYIO U 00OpaTHO.

Pazgea 3. MosekyasipHas pu3uka 1 TEPMOAUHAMUKA

Tema 1. Ochogbl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOU TEOPUH U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBuxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aUMOJICMCTBUS 4YacTUI[ BemlecTBa. MoAenum CTpOEHHUsI Tra30B, XUJIKOCTEU H
TBEPJBIX TEJ U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsl MoJiekyil. KonnuectBo BemecTBa. [loctosiHHas ABoraapo.

TemmoBoe paBHOBecue. Temmneparypa u e€ nsmepenue. lllkama Temmeparyp
Llenbcus.

Mopgens  uneanmpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISIPHO-
KMHETHYECKOW TEOPHH HJACAIbHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeOHEW KWUHETHUYECKOW SHEPruM TEIUIOBOTO JABMXKEHHs dvactul rasza. [llkama
temneparyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHUe Menneneesa—Knanenpona.
3akoH [lanpToHa. M30omponecchl B UACATbHOM Ta3e C MOCTOSIHHBIM KOJWYE€CTBOM
BemecTBa. ['paduueckoe mpencTaBlieHUEe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnwIThl, JOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BemecTBa, (ororpadun
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OnpiThl 10 U PY3UN KUAKOCTEN U ra30B.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onsita llTepHa.

OnBbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aUMOJCHUCTBU.

Mogens, WILTIOCTPUPYIOIIas TPUPOTY AaBJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHUS MACANBHOTO rasa,
U30ITPOLIECCHI.



Tema 2. Ocnosvl mepmoouHamuKu

TepmoauHamMuueckass cucremMa. BHYTpeHHSS JHEpPrus TEPMOAMHAMUYECKOU
CUCTEMBI U ciocoObl €€ n3MeHenus. KonnuecTBo TeIIOTH U pabota. BHyTpeHHsIs
SHEpPrusi  OAHOATOMHOTO  HJEalbHOrOo  ra3a. Buasl  Temonepenavu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHHUE. Y IeJIbHAS TEIIOEMKOCTh BELIECTBA.
KonuvecTBO TEMIOTHI IpH TEIIONEpEaaye.

[Tonsitue 06 amumabatHomM mporecce. [lepBblii 3aKOH TEPMOIUHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMUKHM K H3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

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

TeroBpie  mammHbl.  [IpuHOUWNBI ~ JEWCTBHUS  TEIUIOBBIX  MAIIWH.
[IpeoOpazoBanusi 3HEpPrUM B TEIUIOBbIX MamuHax. KosdduiuueHT mnosie3Horo
nevctBus TtemoBoil mamuHbl. [ukn KapHo u ero ko3¢ @duIMEHT MOJIE3HOTO
JENUCTBUS. DKOJIOTMYECKUE MPOOIEMbI TEIUIOIHEPTETUKH.

TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, ObITOBON XOJOAMIBHUK, KOHAUIIUOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH HSHEpruy Teja MPH COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXKATOTO BO3JyXa, HarpeBanue >pupa B
JaTYHHOU TpyOKe MyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHne BHyTpEeHHEN SHEPIruu (TeMIiepaTypbl) Tejaa IpH Terionepeaye.

OnelT MO anuabaTHOMY paCIIUPEHHIO0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Tema 3. Azpecamniwie cocmoanus eewjecmea. Pazosvie nepexoovl

[TapooOpa3oBanue u KoHjeHcanus. Vcnapenue u kumneHue. AOCONIOTHAS U
OTHOCUTEJIbHAs BJIAXXHOCTh BO31yxa. HacelueHHsli map. YjaenbHas TeIioTa
napooOpa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPhl KUIICHUS OT TaBICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPONHUS CBOWCTB
kpuctauioB. Kuakue kpuctamisl. CoBpeMmMeHHble Matepuaibl. [lnaBienue u
KpucTayum3anus. Y aelbHas TerioTa miasienus. Cyonumarusi.

YpaBHEHHE TEIJIOBOTO OajaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHHUE: TUTPOMETpP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTHH TOJTYyUYCHHUS] COBPEMEHHBIX MaTepHasioB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenune npy moHWKEHHOM JIaBJIICHUU.



Crioco0ObI U3MEPEeHUS BIAKHOCTH.
HabGnronenue HarpeBaHus U IJIABJIECHUS KPUCTAUIMYECKOrO BEILIECTBA.
JleMOHCTpanust KpuCTaloB.

Paznen 4. JaekTpoanHamuka

Tema 1. Inekmpocmamuka

ONeKTpU3alusl TeJ. OJNEKTpUYecKuil 3apsia. /JlBa BuAa dIEKTPUUECKUX
3apsinoB. [IpOBOMHUKM, OUANEKTPUKU M TOIYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsa.

B3aumopeiictBue 3apsa0B. 3akoH KynoHa. ToueuyHbli 3IEKTPUUECKUI 3aps.
OnekTpudeckoe rmoje. Hanpsok€HHOCTh  AiekTpuueckoro mojsa.  [IpuHiun
CYHEPIIO3ULIUN BJICKTPUUYECKUX MOJIeH. JIMHUM HaNpsKEHHOCTU 3JIEKTPUYECKOTO
IOJIA.

Pabora cun  anekrpocratudeckoro  mosist.  Ilorenuuman.  Pa3HocThb
MOTCHIUANOB. [IpOBOAHWMKM © JNUAINEKTPUKA B 3BJIEKTPOCTATUYECKOM MOJIE.
JvanexkTpudueckasl MPOHULIAEMOCTb.

OnekTpoéMKocTh. KoHaeHcaTtop. DIeKTpOEMKOCTh MIIOCKOTO KOHAEHCATOPA.
DHeprus 3apsKEHHOT0 KOHAEHCATopa.

TexHu4yeckrue YCTpOMCTBA M TNPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOI,
AIEKTPOMETpP, DBJIEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN aIlapar, CTPYUHBIN IIPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIKUII IEUCTBUS SJIEKTPOMETPA.

B3auMmopericTBre HAANEKTPU30BAHHBIX TET.

DIJIEKTPUUECKOE MOJIE 3aPSIKEHHBIX TE.

[IpOBOJTHUKH B 3JEKTPOCTATUUECKOM IIOJIE.

DneKkTpocTaTuuecKas 3aiuTa.

JIA3IIEKTPUKH B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOIO KOHZEHCAaTopa OT IUIOIIAIH
MJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUUECKON MTPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATopa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpeoax

DJIEKTPUYECKUI TOK. YCJIOBUS CYIIECTBOBAHUS AJIEKTPUYECKOTO TOKa.
Nctounuku Toka. Cuina toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon OMa Ji1s ydacTKa LETH.

DNEeKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTHUBICHUE BEIIECTBA.
[TocnenoBaTenpbHOE, MAapALICIIBHOE, CMEIIAHHOE COCIUHEHNE POBOIHUKOB.

PaGora oanekTpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.



ONEeKTpOABMKYIAs CUJa U BHYTPEHHEE CONPOTUBIECHHWE MCTOYHHMKA TOKA.
3akoH Oma 11 OTHOM (3aMKHYTOM) 3JIEKTpU4YecKol nenu. KopoTkoe 3aMmbIKkaHue.

OnexkTpoHHass  MNPOBOAMMOCTh  TBEPABIX  METANIOB.  3aBUCHUMOCTb
COIPOTHUBJICHUS METAJLIOB OT TeMreparypbl. CBEpXIIPOBOIUMOCTD.

DIIEKTPUYECKUNA TOK B BakyyMe. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TosrynpOBOJHUKH. CoOcTBEHHass M MNpPUMECHAas  IPOBOJUMOCTb
noJynpoBogHUKOB. CBoiicTBa p—N-niepexosa. [lomynpoBogHIKOBBIE TPUOOPHI.

ONEeKTpUYECKHd TOK B  PAcTBOpax M  paciulaBaX  AJIEKTPOJIMUTOB.
DNEKTPOIINTUYECKAST TUCCOLUALUA. DIEKTPOIIU3.

OnekTpuyecknid TOK B raszax. CamMoCTOATENBHBIA M HECAMOCTOSTEIBHBIN
paspsa. Monunus. [1nazma.

TexHUUecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEpMETP,
BOJITMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTelIbHbIE IMPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIN U0,
TEPMUCTOPHI U POTOPEZUCTOPHI, NOTYTIPOBOAHUKOBBIN U0, FalbBaHUKA.

Jlemoncmpayuu

W3mepeHre cUibl TOKA U HANIPSIKEHUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE MTPOBOIHUKOB.

[IpssmMoe wW3MepeHHe JIEKTPOIABWXKYIIEH Ccuibl. KOpoTkoe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUSI.

3aBUCUMOCTB CONPOTUBJIEHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JIEKTPOJIUTOB.

W ckpoBoii paspsa ¥ NpOBOJAUMOCTb BO3yXaA.

OAHOCTOPOHHSISI MPOBOANMOCTD TMOA.

MesxknpeaMeTHble CBSI3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCS C
y4€TOM COJAEpKATEIbHBIX MEKIPEAMETHBIX CBSI3eld C KypcaMH MaTeMaTHKH,
OHOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C M3YyYEHHEM METOJOB HAYy4YHOIO
NO3HAHMS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusi, HAOJIIOACHHUE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIETb, U3MEPEHUE.

Mamemamuxa: pellleHWEe CUCTEMbl ypaBHEHUM, JMHEWHas (QyHKIMS,
napabona, runep6osia, ux rpa@uKd U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.



Buonocus: mexannyeckoe ABMXKEHHE B KMBOW mpupoje, nuddysus, ocMoc,
TEIJIO00OMEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEIAayu, TEMIOBOE PABHOBECHE),
AIEKTPUYECKUE SBJICHUS B KUBOU IPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOEHUE aTOMOB M MOJIEKYJI, MOJIb
BEILIECTBA, MOJIAPHAsl Macca, TEIUIOBBIE CBOMCTBA TBEPIBIX TEJ, XKUIKOCTEU WU
ra3oB, JJICKTPHUYECKHE CBOMCTBA METAJUIOB, JJEKTPOJIUTUYECKAS IUCCOLMALINS,
rajbBaHUKA.

l'eoepagpus: BnaxXHOCTb BO3/1yXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMAIIWIHUKHA, HCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHUE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOUHa, OBITOBOM XOJOJIMUIBHUK, KOHJIMLIUOHEDP, TEXHOJIOTHH
IIOJIyYEHHUs] COBPEMEHHBIX MATEpPUAIIOB, B TOM YHCIIE HAHOMATEPUAJIOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTAaTHYECKasl 3allUTa, 3a3eMJICHHE 3JICKTPOIPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AJIEKTPOHArPEBATEIIbHBIC npuoOopkI,
AIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMHUKAa

Tema 3. Macnummnoe none. IneKmpomMazHUmMHAA UHOYKUUA

[ToctostHHbIE ~ MarHUTHL.  B3anMOAEHCTBUE  IIOCTOSHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuHAYKUMH. [IpyHOMO cyneprno3unuu
MAarHWTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
VHIYKUWH OJISI TOCTOSIHHBIX MAarHUTOB.

MarnutHoe T10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHATHOTO TOJISI JUIMHHOTO IPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBre NpOBOIHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HAlIPABJICHHUE.

Cuia JlopeHua, €€ MOyJib M HarpaBlieHHE. J[BUXKEHNE 3apsSAKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM MoJie. Pabota cumsl Jlopenia.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IIOoTOK BekTOpa MarHUTHOMN
WHAYKOUU. OJEKTPOABIKYLIas Cuia HWHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykuuu @apanes.

BuxpeBoe »siekTpuyeckoe Tmosie. OJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OTHOPOJHOM MAarHUTHOM ITOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIIGHME CAMOMHIYKUWW. OJIEKTPOABMXKYINAs CHJIA
CaMOWHIYKLINH.



OHeprusi MarHUTHOT'O TOJIS KaTYLIKH C TOKOM.

DNEeKTPOMarHUTHOE TMOJIE.

TexHuueckue yCTpoWcCTBA M MPAKTUYECKOE NPHUMEHEHHE: IOCTOSHHBIE
MAarHuThl, 3JEKTPOMATrHUTHI, BJIEKTPOIBUTATENb, YCKOPUTENIN 3JIEMEHTapPHBIX
YaCTHUL, UHIYKIIMOHHAS TIEYb.

Jlemoncmpayuu

OmneiT Dpcrena.

OTKIJIOHEHHE 3JIEKTPOHHOT'O ITyYKa MarHUTHBIM IOJIEM.

JIvHUM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeH1a Ha HOHBI JIEKTPOJIATA.

SIBNIeHNE >IIEKTPOMArHUTHON MHAYKIIAH.

[IpaBuio Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYILIEH CHIIBI MHAYKIIMH OT CKOPOCTH HU3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue caMOMHIYKIIHMH.

Paszgea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHuUmMHble KO1€0AHUA

Konebarenbnas  cucrema.  (CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonnyeckue konebanus. [lepmona, wacrora, amrumryga u ($aza KoieOaHUU.
[IpyVMHHBIN MasTHUK. MaremMaTU4eCKUil MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanuii. [IpeBparienue sHepruu Npyu rapMOHUYECKUX KOIEOaHUSX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIC KOJEOAHUS B
UJICATHbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAY MEXaHWYECKUMU U
AJIEKTPOMAarHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
SHEPI'uM B UJI€aTLHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aryxaromux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKHE
KoJiebanus. PezoHanc. BeIHYK/I€HHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMUS.

[lepemennbiii  TOK. CUHYyCOMAAQIbHBIM TEPEMEHHbIA TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIbI TOKA U
HaIpsHKCHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NOTpedICHUE ANEKTPUUECKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TMPHU MPOU3BOJCTBE MIEKTpodHepruu. Kynbrypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHn4eckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHCHUE: DIICKTPUUECKUN
3BOHOK, FT€HEPATOP NEPEMEHHOIO TOKA, JUHUM JJICKTPOIIepeaay.

Jlemoncmpayuu



HccnenoBanne mapaMeTpoB KoJaeOATENbHONW CHUCTEMBI (NMPYKUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).

HaOnronenue 3atyxaromux KojieOaHuid.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJICOAHUM.

Hab6mronenue pe3onanca.

CBOOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOAHUSI.

OcuuinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA U HAMPSKEHUSI OT BPEMEHU) st
AIIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHC mnpu MOCIENOBATENIBHOM COEAUMHEHUH PE3UCTOpa, KATYLIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogens TUHUYU AJIEKTPONEpPEaayuH.

Tema 2. Mexanuueckue u 31eKmpOMazHUMHbLE 60JIHbL

Mexannueckue BOJHBI, YyCIOBHUS pacnpoctpaHenus. llepuon. CkopocTb
pacrnpocTpaHeHUsT W JJuHA BOJIHBL. [lomepedHble W TPOAOJIBHBIE BOJIHBI.
HNuTtepdepenus u uPppakuus MEXaHUIECKUX BOJIH.

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

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYCHUS JICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BekropoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, 1udpakims,
unrepdepenius. CKoOpocTh EKTPOMArHUTHBIX BOJIH.

[IIxana 3eKTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHLMTBI paauOCBSI3U U TeNeBUACHUS. Pannonokanus.

DNEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIENH CPEIBI.

TexHuyeckue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKaJIbHBIC
WHCTPYMEHTHI, YJbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE W MEAMIIMHE, paaap,
paauonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-nieys.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE TOTIEPEUHBIX U TIPOJIOTIBHBIX BOJIH.

Kone06mromeecs Te10 kKak UCTOYHUK 3BYKa.

HaOmronenue otpakeHus U IPEJIOMIICHHUS] MEXaHUYECKUX BOJIH.

Hab6mronenune natepdepenninu u qudpakiini MEXaHUIECKHUX BOJIH.

3BYKOBOI1 pE30HAHC.

HaOmnronenue cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOM KoJeOaHUM.

HccnenoBanne CBOWCTB DJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHUe,
pesIoMJICHUE, TOJspU3anus, Tudpakims, UHTephepeHITus.

Tema 3. Onmuka



['eomerpuueckass onruka. lIpsMmoiHElHOE pacnpoCTpaHEHHE CBETa B
OJHOPOJIHOM cpene. JIyu cBeTa. ToUeUHbI HCTOUHUK CBETA.

OtpakeHne cBera. 3aKOHbI OTpakeHus1 cBeTa. [locTpoeHne n3o0pakeHui B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPETOMIICHUS CBETAa. AOCOIIOTHBIN MOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroma IOJHOTO
BHYTPEHHETO OTPAKEHUS.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. LIBer.

CoOuparoniie ¥ pacceuBaroniye JuH3bl. ToHkasg suH3a. DOKycHOE
paccTosTHuE W ONTUYecKas cuiia TOHKOM JuH3blL. [locTpoeHnue uzoOpaxkeHuil B
coOuparolmx U paccerBarolux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenepl NpUMEHMMOCTH FEOMETPUYECKOM ONTHKHU.

BonnoBas ontuka. WHTepdepenuuss cBera. KorepeHTHblE HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAKCUMYMOB W MHUHHUMYMOB B HMHTEp(EPEHIIMOHHON
KApTUHE OT JIBYX CHH(A3HBIX KOT€PEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YcClIoBUE HaOIIOICHUS
IJIABHBIX ~MAakKCHMyMOB IIpM  IaJ€HUM MOHOXPOMAaTHYECKOro CBE€Ta Ha
TUPPAKIUOHHYIO PEHIETKY.

[lonspuzamnus ceera.

TexHuueckue YCTpONCTBa M MPAKTHUYECKOE NPUMEHEHHE: OYKH, JIyma,
¢doToanmnapar, NPOEKIMOHHBIN ammapaTr, MHUKpPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, AUPPAKIIMOHHAS PELIETKA, MOISIPOUI.

Jlemoncmpayuu

[IpsiMonMHEHOE pPACTIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckre mpruodOpBHI.

[TonHOE BHYyTpeHHEE OTpaxkeHue. Mojiesb CBETOBOAA.

HccnenoBanue CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKkpockona, TeJIeCKona.

HaGmronenue natepdepeHinm caera.

HaOmronenue nudpakiuu ceera.

HabGmronenne nucnepcuu cBera.

[TosyueHue ciekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydyenue criekTpa ¢ MOMOIIbIO JUGPAKIUOHHON PEIIETKH.

HabGnronenue nonsipusanuu cBeTa.

Pa3znen 6. OcHOBBI CIeIUAIBLHOM TEOPUU OTHOCUTEIbHOCTH
['paHnibl  NPUMEHUMOCTH  KJIACCMYECKOW  MexaHukd.  [locrymnartsl
CIIELIMAJIbHOW TEOPUHU OTHOCHUTEIBHOCTU: WHBAPUAHTHOCTb MOAYJISI CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.



OTHOCUTENIBHOCTh OJTHOBPEMEHHOCTH. 3aMEJICHUE BPEMEHU U COKpaIleHUE
JITAHEL.

OHeprus ¥ UMIYJIbC PEIATUBUCTCKON YaCTULIBI.

CBs13b Macchl C C-)HGpI‘I/IeI\/’I H UMITYJIbCOM pCJ'ISITI/IBI/ICTCKOI?I HJaCTHUIbI. SHCpI‘I/IH
IIOKOAI.

Paznen 7. KBanTtoBasi pusuka
Tema 1. Dnemenmot K6anHmoeou onNMuUKU
®ortonsl. opmyna [Tnanka cBs3u 3HEprUU (OTOHA C €r0 YaCTOTON. DHEPruUs
U UMITYJbC (POTOHA.
OtkpriTre u uccienoBanue Goroaddexra. OnbiTel A. I'. CtoneroBa. 3aKOHBI

doTorpdekra. YpaBHenne DiiHmTeiiHa st GoTodddekra. «KpacHas rpaHHIia»
dboToaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MPUMEHEHHUE: (POTOIIEMEHT,
¢doroaaTuuk, colHeuHas OaTapesi, CBETOAUO/.

Jlemoncmpayuu

®oTo3(PdeKT HA YCTAHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanue 3ak0HOB BHEIIHETO (POTOdPdeKTa.

Ceeroauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopna mo paccessHUIO 0 -4acCTHILI.
[Inanerapnas mozpens aroma. [loctynatel bopa. M3nmyueHne u moriiomeHue
(GbOTOHOB MpU mMepexojie aToMa C OJHOTO YPOBHSI DHEPTHUM Ha Jpyroil. Buiel
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aToMa BOAOPO/IA.

BosHoBEIE cBOlicTBa yacTull. Bosnsl 1e bpoitnsa. KopryckynsipHO-BOJIHOBOM
JyaJIu3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3JTyYEHHUE.

TexHH4eckrue yCTPOMCTBA M NPAKTUYECKOE NPUMEHEHHE: CIEKTPAJIbHBIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mogens onbita Pezepdopaa.

OmnpeneneHue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue TMHEHYaTHIX CIIEKTPOB U3ITyUCHHUS.

Jlazep.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOLIME CIIOKHOCTh CTpPOeHUS sAnpa. OTKpeITHE
pagnoakTuBHOCTH.  OmbiTel  Pesepdopma  mo  ompenmeneHWio  cocTaBa



panuoakTuBHOrO wu3nmy4yeHus. CBoiictBa anb(a-, Oera-, ramma-u3Iy4CHHS.
BiusHre pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOTOHA M HeWTpoHa. HyknonHas monens siapa IeiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30Torsl.

Anbda-pacnag. ODIEKTpPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaIMOAKTUBHOIO paclaja.

OHeprus CBA3HM HYKJIOHOB B siaipe. SAnepubie cuibl. JledekT Macco sapa.

Snepnsbie peakuuu. [lenenue u cuHTe3 saep.

Anepnwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiemMbl U TEPCHEKTUBHI
AJIEPHON DHEPTETUKU. DKOJIOTUUECKUE ACTIEKThI IAEPHON SHEPTETUKH.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dynaameHTanbHble B3auMoecTBUs. EAMHCTBO pu3NYECKOil KapTUHBI MHpa.

TexHU4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHUL.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znen 8. JiieMeHTHI ACTPOHOMHUY U ACTPOPU3NKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIanHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
ACTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MBI, IUIAHETHI, UX BHJIUMOE
JIBUKCHHUE.

ConHeuHas cucTema.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHepruu CojHIA W 3BE3.
3BE3ABI, UX OCHOBHBIC XAPAKTEPUCTHUKHU. J(MarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETUMOCTBY». 3BE3/bl TJIABHOM IMOCIEIOBATEIbHOCTH. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» JJI1 3BE3]l TJIABHOM MOCJIEI0BATEILHOCTU. BHYTpeHHEE CTpOEHHE
3B€3/1. COBpEMEHHBIE MPECTABICHUS O MPOUCXO0XKACHUU U 3BOIonMM CoJiHIA U
3BE3/1. DTambl )KU3HU 3BE3/.

Muneunsiii [Iyte — nama I'amaktuka. [lonoxenne u aBwxkeHue CoyHIA B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B sApax
raJIaKTHUK.

Bcenennas. Pacmmpenne Beenennoit. 3akon Xa00ma. Paz0beranue raimakTuk.
Teopus bonporo B3psiBa. PenMkToBOE U3ITyYeHHE.

MaciraOnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobieMbl aCTPOHOMUH.

O0o0marnee NOBTOpeHue



Ponp ¢Qusukm u acTpoHOMHM B IKOHOMHYECKOH, TEXHOJIOTHYECKOM,
COLIMAJILHON M ATHUECKOH cepax AesITeNbHOCTH YeJIOBEKa, POJib U MECTO (DHU3UKHU
¥ aCTPOHOMHHU B COBPEMEHHOM HAYyYHON KapTUHE MUPA, POJb (HU3HUUECKON TEOPUHU
B (GOpPMHpPOBAHUM TIPEACTABICHUA O (U3UYECKOM KapTUHE MHUpa, MECTO
bu3nUecKkoil KapTUHBI MHpPa B OOILIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUMN O MPUPOJIE.

MexnpeaMeTHbie CBSA3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce ocymiecTBIsieTCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMM MaTeMaTHKH,
OMOJOTHH, XUMHUH, Teorpadyu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBI3aHHBIE C M3YYEHHEM METOAOB HAYYHOTO
NO3HAHUA: SIBIEHWE, HAay4HbId (akT, runore3a, (pU3Myeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOAEHHE, IKCIIEPUMEHT, MOJICIIUPOBAHKE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUH, TPUTOHOMETPUUYECKHUE
(yHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl M MX IPOEKLIHH HAa OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
IPOU3BOJHBIE 3JEMEHTApPHBIX (DYHKIMI, OPU3HAKK TOJ00US TPEYroJIbHUKOB,
OIpeieNIeHUE MIIOAAN MIIOCKUX (GUryp u 00bEMa Tell.

buonocus: snekrpuyeckue SBIECHUS B JKUBOM MpPUPOJE, KojeOaTelabHbIE
JBW)KCHUS B )KMBOM IIPUPOJIE, ONITHYECKUE SBJICHUS B )KUBOU MPUPOJE, NEUCTBUE
paualyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJl, KPUCTAJUINYECKasl CTPYKTypa TBEPIABIX
TeJ1, MEXaHU3Mbl OOpPa30BaHMs KPUCTAUIMYECKON PpEIETKH, CHEKTPaJIbHbIN
aHaus.

l'eocpagpusa: marHuTHbBIE TONIOCA 3€MJIM, 3aJIe)KW MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTHU, MPEJCKA3aHUE 3EMIICTPSCCHUIA.

Texnonozcua: JHMHUM DIEKTpONEpenad, TIEHEpAaTop IIEPEMEHHOIO TOKa,
AJIEKTPOABUTATENb, WHAYKLUMOHHAA II€Yb, pPaaap, PaaUONpPUEMHHUK, TEIECBU30D,
anTeHHa, TenedoH, CBU-meub, MPOEKIIMOHHBIN anmapar, BOJOKOHHAsI OITHKA,
CoJIHEUHas Oarapes.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOUINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYAIOIIUXCS PYKOBOJCTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3UTUBHBIX BHYTPEHHHUX  YyOEKIEHHI, COOTBETCTBYIOUIUX
TPAIUIIMOHHBIM IIEHHOCTSIM POCCHUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTA B MPOILIECCE pEAM3allii OCHOBHBIX HAMNpPABICHUN
BOCIIUTATEIBHON NESITENBHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(hOpMUPOBAHHOCTH TPAKIAHCKON MO3ULIMKU 00YYaIOIIEeTroCcsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O YWJIEHA POCCUKCKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETOBEUYECKUX  TYMAHHUCTHUYECKUX U
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESITEIIBHOCTh B MHTEpPECAX TIPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aUMOJICHCTBOBATH C COLIMATIbHBIMU UHCTUTYTAMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTapHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPHMOTHYECKOTO BOCTIMTAHMA:

c(hOpMHUPOBAHHOCTH POCCHICKOM rpaXJaHCKON HUJICHTUYHOCTH,
NaTpUOTU3MA;

[EHHOCTHOE OTHOUIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acTU (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTHUPYSACh HA MOPAJTbHO-HPABCTBEHHbIE HOPMBI U LIEHHOCTH, B TOM YHCIIE B
JESTEIIbHOCTU YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAYIIEro;

4) 3CTETHYECKOT0 BOCIIMTAHMA:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKIIIOYasi 3CTETUKY HayYHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOr0 BOCTIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaM MpodhecCHOHATBHON JeSTENIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEH KU3HH;

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IUIAHUPOBAHKE U OCYILECTBIICHNE JEHCTBUI B OKPYKAIOLIEH Cpelle HA OCHOBE
3HAHUS LEJIEW YCTOMYMBOIO PAa3BUTHS YEJIOBEUECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTH B IPOLECCE
u3ydeHus  (QU3MKUM  OCYHIECTBJIATh  NPOEKTHYI0 U HMCCIEIOBATEIbCKYIO
NEATENIbHOCTh UHAUBUIYaIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOopMyJIHpOBaTH W aKTyaJIU3UpOBaTh  Mpoliemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh IENH JEeATeIbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEHICHHS MPOOJEMBbI C YYETOM aHAIM3a WMEIOIIMXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJNHATH pabOTy B  YCJIOBHUSX  PEAIBHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHUCTBUS,
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBble ucciaenoBare/ibCKue 1eiCTBUA:
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMH y4e€OHO-UCCIIEI0BATEIbCKON U MPOSKTHON AEATEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETAlUY, MPeoOpa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4EeOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTbl HJisl J10Ka3aTelbCTBA
CBOMX YTBEPKJICHUM, 3a/1aBaTh apaMeTPbl U KPUTEPUU PEIICHHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYyJIHpPOBaTh COOCTBEHHBIE 3aJayd B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JacTeil;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTh OPUTHHAIBHBIE TIOAXO/bI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBIISTH IOUCK, AaHAJU3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBATh JOCTOBEPHOCTh UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMALMOHHBIX M KOMMYHHKAIIMOHHBIX
TEXHOJOTHHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OPraHU3allMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI MHPOPMAIIUHU U LETICBOW ayUTOPHH, BRIOUPAs ONITUMATBHYIO
dbopMy mpeAcTaBIeHUS 1 BU3yaTu3alliy.

KoMMyHHKaTHBHBIE YHHBepCcaIbHbIe YueOHbIe JeliCTBUS:
OCYIIIECTBIATH OOIICHNE HA YPOKax (PM3MKH M BO BHEYPOUHOU JIEATEIHHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOK TOYKY 3PEHUSI C HCIOJIb30BAHHEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
MHTEPECOB M BO3MOKHOCTEN KayKJIOTO WIEHA KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOI paboTHlI;

OLICHMBATh KayeCTBO CBOEro BKJIaJa MU KaXIOr0 yYaCTHHKAa KOMaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IpemjiaraTb HOBBIE IIPOEKTHI, OLICHMBATh HWJEU C IO3WLHAHA HOBH3HBI,
OpPUTHMHAIBHOCTH, IPAKTUYECKON 3HAYUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOpaKEHUE, ObITh MHULIMATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIC ACHCTBHS
Camoopranusauus:

CaMOCTOATENILHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJISITh IUIAH PELICHHS PACUETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTro MPEeAMETa Ha OCHOBE JINYHBIX NMPEATIOYTEHUH;

JenaTb OCO3HAHHBIM BBIOOp, apryMEHTHpOBaTh €ro, Oparb Ha ce0s
OTBETCTBEHHOCTb 32 PEILIECHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENBHBIX MPOLECCOB, HMX PpE3YyJbTaTOB U
OCHOBAHMUI;

UCIIOJIb30BaTh MPUEMBI PEQIIEKCUH ISl OLIEHKH CUTYyalluH, BIOOpa BEPHOIO
peLIeHHS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHW)KCHHUIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
JIeSITEIBHOCTH,

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mpomecce qOCTHXKEHHSI THYHOCTHBIX PE3YJIbTATOB OCBOCHHS MPOTPaAMMBI
no ¢u3MKe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, MIPEAMOIar afo A
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJCTh HANPaBIICHUS Pa3BUTHUA COOCTBEHHON IMOIIMOHAIILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHE, CIIOCOOHOCTh AaIanTUPOBAaThCA K
HMOIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHE MOTHBAIMU, BKIIIOYAIOIIEH CTpeMJIEHHE K JIOCTHKCHUIO LU U
yCcrexy, ONTHMU3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATH HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIONIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATLHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMpPHU OCYIIECTBICHUH OOIIEHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTh y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTHIBaTh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJENEH:
MaTepuaibHas TOUKa, MHepIUaIbHas cUcTeMa OTCU€Ta, aDCOMIOTHO TBEPAOE TEIIO,
WJICaJbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYUECKUH 3apsij MpU pelieHn: (PU3NYECKUX 3a/1ay;

pacro3HaBath (pu3nUecKue siBIeHUs (POLECCH) U OOBSICHATh UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



ANEKTPOAUHAMUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJIMHEITHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojieiicTBre Ten, auddy3ns, OPOYHOBCKOE NBMKCHHE, CTPOCHUE JKUIKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00bEMA TeJl ITPU HArpEeBaHUM (OXJIAXKICHUH ), TETLIOBOE
paBHOBECHE, WCIIAPECHHE, KOHACHCALMS, IUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJI&YKHOCTh BO3/lyXa, MOBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUU B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
ANEKTpU3alUs TEJl, B3aUMOJECHCTBHE 3apsI0B;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpAMHATA, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHIIa,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONINE JIAHHYIO (DU3UYECKYIO BEIUYHHY C JIPYTUMU
BEJIMYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKash SHEPrus XaOTUUYECKOTO JBHKEHHUS MOJIEKYJ, CPEAHEKBaApaTUYHAs
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIUIOTHI, BHYTPEHHSIsI JHEprusi, pabora rasa,
KO3(PGUIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
00O3HAaUeHUsT W EAUHUIIBI, HAXOAUTh (OPMYJIbI, CBS3bIBAIOIIME JaHHYIO
(pU3NUECKYIO BEJIMYHMHY C APYTUMU BEJIMYUHAM;

OMUCHIBATh U3YYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3MUYECKH CMBICI HCIOIb3YEMBbIX
BEIIMYMH, MX OOO3HAUYCHMS] M €IHWHUIIBI; YKa3bIBaTh (POPMYJIbI, CBSA3BIBAIOILIUE
JAHHYIO0 (PU3UYECKYIO BEIUYUHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
MNPUHLNN CYNEPHO3ULUA CWJI, MPUHIUI PABHOMPABUS HHEPIUATIBHBIX CUCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
abCOJTIIOTHOM TeMIlepaTypoH, MepBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasidyarh CJIOBECHYIO
(GOpMYITMPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BBIPAKEHUE W YCIIOBUS (TPaHMIIbI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIE TPHUHIMIBI JCHCTBUS MAaIllMH, NPUOOPOB U
TEXHUUYECKUX YCTPOICTB; pa3inyaTh YCJIOBUS MX O€30MaCHOTO MCIIOJIb30BaHUS B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY M3 MPEIJIOKEHHOTO O0OpYJIOBAaHUS, MPOBOAUTH OIBIT U
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBATh  3aBUCUMOCTU  MEXAYy  (U3UYECKHUMHU  BEIMYMHAMU  C
WCIIOJIb30BAaHUEM TMPSMBIX M3MEPEHHH, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJI€ TaONUIl U rpadKOB, AEJIaTh BRIBOABI 10 PE3yIbTaTaM UCCIICIOBAHUS;

coOiroaTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEICHUM HCCICTOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U MIPOEKTHOU
NESATETLHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOUCTB U JaOOPATOPHOTO
000opy10BaHUS;

pemiath pacu€THble 3aJa4d C SIBHO 3aJaHHON (DM3MYECKOW MOJEINbIO,
UCIIOJB3Ys (U3UYECKUE 3aKOHBI U MPUHITUIIBI, HA OCHOBE aHaIM3a YCIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOoOXoauMbIe NJisi €€ PEeIIeHUs, TPOBOAUTh PACUYEThl M OIICHUBATH PEaJTbHOCTh
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIEC 3a/1a4M: BHICTPAUBATh JJOTUUECKH HEMPOTUBOPEUUBYIO
LEMOYKY pPACCYXACHUN C OMOpOM Ha M3Yy4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

UCIIOJIb30BaTh ~ MPU  PEIIEHHH  y4eOHBIX  3a7a4y  COBPEMEHHBIC
MH(POPMAITMOHHBIE TEXHOJIOTUU JIJIsl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIPETAIIUN
Y TIPEICTABJICHUS YUYEOHOW U HAy4YHO-TIOMYJSAPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTHYECKH aHAIM3UPOBATH MOJydaeMyr0 HHPOpMAITHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHUE TMPOIIECCOB OKPYXAIOIIETO MHpa, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHH;

WCIIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (PU3UKE B MOBCEIHEBHOW KU3HU
JUTst o0ecrieueHus: 6€30MacHOCTH MpU OOpaIleHu! ¢ TPUOOpaMU U TEXHHUYECKUMU
YCTPONCTBAMH, JIJISi COXPAHEHUS 37I0POBbS M COOJIOIEHUS HOPM IKOJIOTHYECKOTO
MIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;



paboTath B TpyHIe C BBIOTHEHUEM PA3TMYHBIX COIUATBHBIX DPOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHUE pAaCCMAaTPUBAEMOMN MTPOOIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KAapTHUHBI MHpPA, B Pa3BUTUH COBPEMEHHOW TEXHUKH U
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
(bu3nYecKoi KapTUHBI MUDA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOTO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsfl, AJEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETAa, OTPAXECHHE, IPEIOMIICHUE,
uHTeppepeHus, audpakuus W TOJSApU3ALMS  CBETa, JAUCHEPCHUS CBETA,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMArHUTHBIE SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHYMHBIL:
NIEKTPUYECKUIN 3apsl, CHJIa TOKA, JIEKTPUUECKOE HANpPSKEHHE, JIEKTPUYECKOE
COMPOTHUBJIEHUE, PA3HOCTh MOTEHIIMAIOB, AJEKTPOJBIKYIIAS CHJIa, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATyIIKW, SHEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepHoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TapMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBICI HCIIOJIb3YEMbIX BEJIMYMH, HMX OOO3HAUYCHUS W €IUHMIIBI, YKa3bIBaTh
dbopMysbl, CBA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JPYTUMH
BEJINYMHAMU;

ONHUCHIBATh H3YyUYCHHBIE KBAHTOBBIC SIBJCHHUS M TPOLECCHI, HCIOIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMIYJIbC (DOTOHA, IEPHO]T MTOTypaciaa, SHEPTUSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIB3yeMbIX BEJMYMH, MX OOO3HAUCHUS W CIWHMIIBI, YKa3bIBaTh (hOPMYIIHI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECCHI U SBICHUS, UCIOJIB3YysS (PU3MUECKHE
3aKOHBI W MPUHIUTIEL: 3aKOH OMa, 3aKOHBI TMOCTIEAOBATEIIHPHOTO U IMAPaUICILHOTO
COCJIMHEHUS TMPOBOJHUKOB, 3aKkoH Jxoyns—JIeHma, 3aKOH 3JIEKTPOMarHUTHOMN
WHYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEHa Mg pororddexra,
3aKOH COXPAHCHHS JHEPTUH, 3aKOH COXPAHCHHS HMITYJbCa, 3aKOH COXPaHCHHS
AIIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHS MAacCOBOTO YHCIIA, MOCTyJaThl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE W YCIOBHS (TpaHUIlBl, 00JIACTH)
MIPUMEHUMOCTH;

OTIPEICIISITh HAIIPABJICHUE BEKTOpa WHIYKIIMA MAarHUTHOTO TTOJIsI TPOBOTHUKA
C TOKOM, CHJIbI AMriepa 1 cuiibl JlopeHta;

CTPOUTh U OIHMCHIBATh H300paKEHHE, CO3/IaBAEMOE IUIOCKHM 3EpKajioM,
TOHKOM JIMH30M;

BBITIOJTHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHHUIO (PH3WYCCKUX SBJICHHH U
MIPOIIECCOB C HCITOJIB30BAaHUEM TIPSAMBIX W KOCBEHHBIX HM3MEPEHUH: TIPH ITOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIICCTBIIATH MPSMbIC U KOCBEHHBIC U3MEPCHUS (PU3NUSCKUX BEITUYHH, TIPH
TOM BBIOHMpaTh ONTHMAJBHBIN CIOCOO W3MEPEHHUS M MCIOJb30BaTh H3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPEHUM;

UCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NPSAMBIX HM3MEPEHHUH: MPU OSTOM KOHCTPYMPOBATH YCTAaHOBKY, (DHKCHpOBATH
pe3yibTaThl MOJYYCHHON 3aBUCUMOCTH (DM3UYECKUX BEJIWYMH B BHAC TaOIWIl U
rpaduKoB, AeIaTh BEIBOABI IO pe3yjIbTaTaM UCCIICIOBaHMUS,

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-MCCIIEIOBATEILCKOH W MPOCKTHOU
NEATEILHOCTH C HMCIOJIb30BAHHEM H3MEPHUTEIBHBIX YCTPONCTB M JaOOPATOPHOTO
000opy10BaHUS;

pemarh pacu€THBIC 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJEINbIO,
UCIOJNIB3Ysl (PU3MYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJIM3a YCJIOBHS 33/1a4u
BBIOMPATh (PU3UYECKYIO MOJEIb, BBIIACIATh (PU3MUECKHE BEIMUYMUHBI U (POPMYIIHI,



HEoOXOouMbIe AJisi €€ pEIIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ETMOYKY PacCyXIEHHI C OMOpoi Ha HM3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
¢u3nveckue SBICHNUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TIpE/ICTaBJICHUS y4eOHOM W HAyYHO-TIONYJISIPHOW MH(pOpMAIMU, TOJTYYSHHOH U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOIy4aeMyto HH(OPMAIIHIO;

OOBSICHATH MPUHLUIBI JEHCTBUA MAaIIMH, NPHOOPOB U TEXHUYECKUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HayKd, B OOBSICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMH, JIJIsl COXPAHEHUS 3/10POBbsSl U COOJIIOIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJICHUS B OKPY’KaIOLIEH cpene;

paboTaTh B Tpynme C BBHIMOJHEHHEM pPAa3IMYHBIX COIHUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMUsIX, aJ€KBATHO OLICHHWBATH
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
106 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourpoubnbie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypchbl
Paznen 1. PU3UKA U METOJbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fA1bf72
Hroro no pasneny 2
Pa3znen 2. MEXAHUKA
bubmuorexa [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/JINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

da3oBbIe Mepexoabl

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



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

Hroro no pazgeny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuoreka [JOK
1 MeKTPOCTATHKA 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYeCKnuid TOK. TOKHU B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11b KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IIpakruueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJAUHAMUKA
11 MarunuTtHoe nojie. JIeKTpoOMarHuTHas 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 1 bubnnoreka [JOK
' KoJIeOaHusI https://m.edsoo.ru/7f41c97¢c
59 MexaHu4ecKue U AIEKTPOMAarHuTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUU OTHOCUTEJIBHOCTH

OCHOBHI CTIEITUATTBHON TEOPUHU bubnuotexa [JOK
3.1 4 1
OTHOCHUTEJIbHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
bu6nmoreka [JOK
4.1 7
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edsoo.ru/7f41c97c
4.2 Ctpoenue aToma 4 bubnnorexa [JOK



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

4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

51 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3UKH 7 ngjﬁ;ﬁﬁ)gﬁ}; £41c07C
Hroro no pasneny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maro1iee NTOBTOPEHHE 4 E;ISSH;I;T:;(;)&OU/I? £41007¢
Hroro no pasneny 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




HOYPOYHOE INIVIAHUPOBAHUE
106 KJIACC

Ne i/

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JJIeKTPOHHbIE
uudgposbie
oOpa3oBaTeJibHbIE

pecypchl

Duszuxa u memoonl HAYYHO20 NO3HAHUA

®usuka — Hayka o npupoae. Hayunsie
METOJBl ~ TO3HAHUSA  OKPYXKAIOIIETOo
mupa. Ponp skcnepumMeHTa U TeOpuu B
nporecce MO3HAHUS MIPUPO/IBL.
DKcrepuMeHT B (pr3HKe.
MonenupoBanue GU3NYECKUX SABICHUN
u nporeccoB. HayuHbie TUMOTE3bI.

2 uaca

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c32e2

®uznyeckue 3aKOHbBl U TEOPHH.
['paHu1lbl TPUMEHUMOCTH (U3UUECKUX
3akoHOB. [IpuHimn coorBercTBus. Ponb
u Mecto G(u3uMKku B (POpMHPOBAHUHU
COBPEMEHHOM HAay4YHON KapTHHBI MHpA,
B IIPAKTUYECKOMN AEATEIbHOCTH JIIOJIEH.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c33e6

MexaHuka

Kunemamuxka 5 uacoe

Mexanunueckoe IBW>KEHHUE.
OTHOCHUTEIBLHOCTh MEXaHHYECKOTO
JIBIDKECHHUS. Cucrema otcuéra.
Tpaektopus. [lepemenienue, CKOpPOCTh
(cpenuss CKOPOCTb, MTHOBEHHAasI
CKOPOCTh) U YCKOPEHHE MaTepHallbHON

bubmuorexa [JOK
https://m.edsoo.ru/ff0c3508



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

TOYKH, UX MPOCKUIUU HA OCH CHUCTEMBI
KoopauHat. CioXKeHue nepeMenieHuii u
CJI0’)KEHHUE CKOPOCTEH.

PaBHOMEpHOE ¥ paBHOYCKOPEHHOE
MPSIMOJIMHEHHOE JIBHIKEHUE.
TexHuueckue ycTpoucTBa u
MPaKTUYECKOE TPUMEHEHHE:
CIIUJIOMETP.

['padukn  3aBUCHMOCTH  KOOpPJAMHAT,
CKOPOCTH,  YCKOpPEHHs, TMyTH |
MepeMENICHUs] MaTePUATbHON TOYKH OT
BpPEMEHU.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c3620

bubmuorexa [JOK
https://m.edsoo.ru/ff0c372e

CBoOoniHOe majeHue. Y cKopeHue
CBOOOIHOTO NaIcHUS. TeXHUYECKUE
YCTPOMCTBA U NIPAKTHYECKOE
MIPUMEHEHHUE: IBUKEHUE CHAPSIOB.
KpuBonuneiinoe nBuxenue. J[Buxenue
MaTepUaIbHOM TOUKH MO OKPY>KHOCTH C
MMOCTOSIHHOM IO MOZYJII0 CKOPOCTBIO.

Yrnosasg CKOPOCTB, JIMHENHAasA
CKOpOCTb. [lepuon Hu JacToTa
oOpareHusl. LlenTpocTpemuTensHoOE

yckopenue. TexHuueckue ycTpoicTBa 1
IIPAKTUYECKOE NPUMEHEHUE: LEMHbIE U
pEMEHHBIE IIEpeaayn.

Hunamuxa 7 uacoe

bubmuorexa [JOK
https://m.edsoo.ru/ff0c39cc

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc3ada

[Tpunimn otHOCUTENBRHOCTH [ anues.
ITepBeiit 3akoH HproTOHA.
HuepuuansHble CHCTEMBI OTCUETA.

bubmuorexa [JOK
https://m.edsoo.ru/ffOc3be8



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

Macca tena. Cuia. [lpunnun

9 cynepno3uiuu cuil. Bropoii 3akoH bubmmorexa [JOK
YHep ’ P . https://m.edsoo.ru/ff0c3be8
HeroToHa /17151 MaTepualibHOI TOUKH.

10 Tperuii 3akoH HproToHA 1151 bubnuoreka [IOK
MaTEepUAIbHBIX TOYEK. https://m.edsoo.ru/ff0c3be8
3aKoH BceMUpHOro TsaroreHus. Cuna
TshxecTH. [lepBas kocMuueckas

11 CKOpOCTb. TeXHUYECKHE YCTPOMCTBA U bubmmorexa [TOK

P ' ye1p https://m.edsoo.ru/ff0c3d00
MPaKTUYECKOE IPUMEHEHHUE: JBUKEHNE
MCKYCCTBEHHBIX CITYTHHKOB.

12 Cuna ynpyrocru. 3akoH I'yka. Bec bubnuorexa [IOK
Tena. https://m.edsoo.ru/ff0c3e18
Tpenue. Buasl Tpenus (moxos,

CKOJIbKeHUs1, Kauenust). Cuia TpeHus.
Cyxoe tpenue. Cuna TpeHus
CKOJIbXKEHUS U CUJia TPEHUS MOKOA.
13 Koadduuuent tpenus. Cuna bubmmorexa LIOK
P ’ https://m.edsoo.ru/ff0c3f76
COTIPOTHUBIICHUS TIPU ABMKCHUH TeJia B
JKUJIKOCTH WM rasze. TexHudeckue
YCTPOMCTBA U MPAKTHYECKOE
MpUMEHEHUE: TTOAIIUITHUKH.
[TocTymarenbHOe U BpalaTeibHOE
JIBIKEHUE a0COJIFOTHO TBEPJIOTO Tea.
bu6nmoreka [JOK
14 MOMEHT CUJIbl OTHOCHTEIIBHO OCH
https://m.edsoo.ru/ff0c41a6
Bpaienus. [1nedo cuibl. YcnoBust
paBHOBECHS TBEPAOTO TeENa.
3akonwl coxpanenus é mexanuke 6 uacoe
15 Nmnynbsc MaTepuaibHOM TOUKH (Terna), bubnnorexka [JOK

CUCTCMbI MAaTCPHUAJIBHBIX TOYCK.

https://m.edsoo.ru/ff0c43d6



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

I/IMHy.HBC CUJIbI 1 U'BMCHCHUEC UMITYJILCa
Tena. 3aKoH COXpPAaHCHHUS UMITYJIbCA.
PeaktuBHOE JABUKCHUC.

16

17

Pabora cunbl. MOIIHOCTB CUJIBL.
Kunernueckas sHeprus MarepuaJbHOU
Touku. Teopema 00  HM3MEHEHUH
KHHETUYECKOU YHEPTUHU.

[NoTeHuunanbpHas JHEPIHSI.
[loTeHunanbHast ~ JHEPrUs  yOpyro
neGpopMHUPOBaHHON MPY>KUHBIL.
[MoreHumanpHas >HEprus Teaa BOIU3M
HOBEPXHOCTHU 3EMJIH.

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

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

18

Wnctpykrax o Th. JlaboparopHas
pabora Nel «MccnenoBanue cBsi3u
paboTHI CUJIBI C U3BMEHEHUEM
MEXaHUYECKOW YHEPTHUH Tejla Ha
IpUMeEpe PaCTSHKEHUS] pE3UHOBOTO
KTyTay.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

[ToreHnManpHbIe U HEMOTEHIIUAJIBHBIE
cuibl. CBsA3b pabOTHI
HEMOTCHIUAIBHBIX CUJI C U3MEHEHUEM
MEXaHUYECKON YHEPTUU CUCTEMBI TEIL.
3aKOH COXpaHEHMsI MEXaHUUECKON
SHEPIUu. YIIpyrue u Heynpyrue
CTOJIKHOBEHUs. TexHu4eckue
YCTPOMCTBA U MPAKTHYECKOE
IIPUMEHEHUE: BOJIOMET, KONIED,
NPYKWHHBIN TUCTOJIET, ABUKEHUE
paker.



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

20

KonTtponbnas padora Nel 1o teme
«Kunemartuka. Jlunamuka. 3aKOHBI
COXPaHEHHUS B MEXAHHUKE)

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

MOJ’[eKyJIﬂpHaﬂ (l)H3HKa H TepMOJIUHAMHUKA

OcHogbl MoneKynapHo-Kunemuyeckoit meopuu 9 yacoe

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-
KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBaHue. BpoyHOBCKOE JBUKEHHE.

Tcp by,

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

22

Xapakrep JBUKECHUS U
B3aWMO/ICHCTBUS YaCTUL BEILIECTBA.
Mojenu cTpoeHust ra3oB, KUIKOCTEN U
TBEPABIX T€ U 0OBICHEHUE CBOWCTB
BEILECTBA Ha OCHOBE 3TUX MOJEIICH.

23

Macca u pasmepsl MOJIEKYII.
KonnuectBo BemectBa. IlocrosiHHas
ABorazpo.

24

Mopens uneansHoro raza. OCHOBHOE
YpaBHEHHE MOJIEKYJISIPHO
KMHETUYECKOW TEOPUU HI€ATBHOIO
rasa.

25

AOcomoTHasE TeMIiepaTypa Kak Mepa
cpenHen KHHETHYECKOU SHEPTUU
TEIUIOBOTO JIBWJKEHUS YacTHUI] rasa.
[xana TEMIEPATYP KenbBuHa.
TexHuueckue yCTpOMCTBA 51
MPAKTHYECKOE MIPUMEHEHUE:
TEPMOMETp, OaApOMETP.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc4fde



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

26

I'a30BBI€ 3aKOHBI. YpaBHEHHE
MenneneeBa—Kianeitpona. 3aKoH
JanpToHa.

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

27

28

U3omporieccel B HaeaIbHOM T'a3e C
MOCTOSIHHBIM KOJIMYECTBOM BEIIIECTBA.
I'paduueckoe Hpe/ICTaBICHUE
U30IIPOIIECCOB:  M30TepMa, HM30X0pa,
u3obapa.

29

30

31

32

33

Wnctpykrax o Th. JlaboparopHas
pabota Ne2 «MccnemoBanue
3aBUCUMOCTHU MEXKJy ITapaMeTpaMu
COCTOSIHHSI Pa3pPEKESHHOTO ra3ay.

Ocnoevt mepmoounamuru 10 uacoe

TepmoanHaMuueckas CUCTEMA.
BnytpeHnnss sneprus
TEPMOJIMHAMUYECKON CUCTEMBI U
crocoOn! e€ n3meHenus. KoanuectBo
TEIUIOTHI U paboTa. BHyTpeHHss
SHEPTHUS OJJHOATOMHOT'O UICATHHOTO
rasa.

Bunpr TCILIONICpCaaIn:
TCILJIOIIPOBOAHOCTD, KOHBCKII M,
H3JITYUCHHUC.

VYihenpHas TEIIOEMKOCTh BEIECTBA.
Komnuectso TEIIOTHI npu
TerJIonepeaye.

[TonsTne o0 aamabaTHOM mpoIliecce.
[Iepssbiit 3aKOH TEPMOIAVHAMUKH.
IIpumenenne IIEpBOro 3aKOHA

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

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bubnmoreka [JOK
https://m.edsoo.ru/ff0c5c36

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc5efc



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

34

35

36

37

TEPMOJAMHAMUKA K  M30MPOIIECCAM.
I'paduueckass mHTEpIIpeTaIus pabOTHI
rasa.

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatumocTh mpo1ieccoB B MPUPOIE.
Tennossle MamuHebl. [IprHIMNBL
JENCTBUS TEIIOBBIX MAIUH.
[IpeoOpa3oBaHus SHEPTUU B TETLJIOBBIX
MamnHax. TeXHu4eckue ycTpoiucTa u
MPaKTUYECKOe MIPUMEHEHHUE: IBUTATEIh
BHYTPEHHETO CrOpaHusl.

Koadduruent nonesHoro nercTBus
terioBoi mamuHbl. [{ukin KapHo u ero
KOX((UITUEHT MMOJIE3HOTO JCHCTBHS.
DKOJOTHYECKHe MPOOIeMbl
TEIIOPHEPTETHKHU.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6230

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c600a

38

O6o06matomuii ypok «MonexynspHas
¢uznka. OCHOBBI TEPMOAMHAMUKI.
TexHu4eckue ycTpocTsa u
NPaKTUYEeCKOe MPUMEHEHHE: ObITOBOM
XOJIOIMIBHUK, KOHIULIMOHED.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6938

39

KonTtponbHas padora Ne2 mo teme
«MonekymnsipHas ¢puzuka. OCHOBBI
TEPMOIUHAMHUKI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6a50

40

Azpecamnwie cocmoanun eewjecmea. Dazoevie nepexoovl. 5 uacos

[TapooGpazoBaHue U KOHEHCAIUS.
Hcnapenue u xumeHue.

1

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c63b6

41

AOcoiroTHas u OTHOCHUTEJIbHAS
BIQXKHOCTh BO37yXa. HachIleHHbIN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c64d8



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

nap. VY nenpHas TEIJIoTa

napooOpa3zoBaHusl. 3aBUCUMOCTh
TEMIIEpaTypbl KHUIIEHHUS OT JIaBJICHUS.
TexHuueckue YCTpOMCTBA 51

MPaKTUYECKOE TPUMEHEHUE: TUTPOMETP
U TICUXPOMETD.

42

43

TBépnoe Teno. Kpucrammyeckue u
amopdHbIe Tena. AHU30TPONHS CBOMCTB
KpucTamioB. XKuakue KpucTauibl.
CoBpeMeHHbIE MaTepUabl.
TexHuueckue ycTpoiicTBa U
IPAaKTUYECKOE IPUMEHEHHE:
KaJIOPUMCTP, TCXHOJIOTMHU IMOJTYUYCHUSA
COBpPCMCHHBIX MAaTCPUAJIOB, B TOM
YKClie HAHOMATepHUaJloB, U
HAHOTCXHOJIOI'NH.

[TnaBnenne U KPUCTAJUIU3ALHS.

VYnennHas TEIJIoTa IJIaBJICHHUS.
CyO6numarusi.

bubmuorexa [JOK
https://m.edsoo.ru/ff0c65f0

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c6708

44

YPaBHeHI/Ie TEILIOBOro OalaHca.

DJIEKTPOANHAMHKA

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c6820

45

Inekmpocmamuxa 10 yacos

OnexTpuzauuss Tel. JIEKTPUUYECKUI
3apsan.  JlBa  BuAa  DIEKTPUYECKHUX
3apAnoB. TexHWYecKHe YCTpOWCTBa M
MPAKTHYECKOE MIPUMEHEHHUE:
AIIEKTPOCKOII, JJIEKTPOMETP.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOc6bcc



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

IIpoBOIHMKH, TUDTIEKTPUKH U

bubmuorexa [JOK

46 [IOJIVIIDOBOAHUKHU. 3aKOH COXPaHEHUS
YHpOBOA p https://m.edsoo.ru/ffOc6bcc
3JICKTPUYECKOTO 3apsia.
B3aumoneiicTBue 3apsiioB. 3aKoH
47 Kynona. TouedyHbIl »i1eKTpUdecKuil buGnnorexa LIOK
Y ’ P https://m.edsoo.ru/ffOc6ced
3apsi.
DnekTpuueckoe nosie. Hanpsxk€HHOCTH
IIEKTPHUUICCKOTO OJIA. ITpuanun
48 cyne II)TO3I/I AU DJIEKT qucxnxpnogeﬁ bubmorexa LOK
ynep H P . ) https://m.edsoo.ru/ffOc6df2
Jluaun HaIPsHKEHHOCTH
3JIEKTPUICCKOTO TIOJIA.
PaGora cmi  AIEKTPOCTATHYECKOTO
OJIA. IloTenmuann. Pa3znocTh
49 OTEHIINAJIOB. Texunueckue bu6mmoreka [IOK
YCTpOMCTBA u MPAKTUYECKOE https://m.edso00.ru/ff0c6f00
MIPpUMEHEHHUE: AJIEKTPOCTaTHUECKAS
3aI1Ta, 3a3eMJICHHE IEKTPOIPUOOPOB.
TTpoBOAHUKY M TUDIEKTPUKH B
50 3J1peKT OCTaTUYECKOM nonIe bubmmorexa [TOK
P ) https://m.edsoo.ru/ff0c7018
JlnsnekTpudeckasi IPOHUIIAEMOCTb.
bu6mmorexa [IOK
51 DnexkTpoéMKocTh. KoHaeHcaTop.
P A p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTD IIIOCKOTO
52 KOHJIEHCATOpa. DHEPIHUS 3apsHKEHHOIO bubmmorexa [TOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOHJICHCATOPA.
Unctpykrax no Th. JlabopatopHas
53 pabota Ne3 "Uzmepenue

3JIEKTPOEMKOCTH KOHAEeHcaTopa'.
TexHuueckue ycTpoucTsa u



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
https://m.edsoo.ru/ff0c72c0

MPaKTUYECKOE IPUMEHEHHUE:
KOHJICHCATOP, KOMUPOBAIbHBIN
arnrmapar, CTpyHHbIA PUHTED.

54

KontponpHast pabora Ne3 mo Teme
«OIJIEKTPOCTATUKAY.

1 1

55

Ilocmoannwii 3nekmpuueckuii mok. Toku 6 paznuunwvix cpeoax. 12 uacoe

DJIEKTPUYECKUH TOK. Y CIIOBUS
CYyILIECTBOBAHUS JJIEKTPUUECKOTO TOKA.
Ucrounmkun  Toka.  Cuma  Toka.
[loctosiuubIi TOK. Hanpsixenue. 3akoH
OMma nns yyacTka nenu. TexHU4Yeckue
YCTpOMCTBA u MIPaKTUYECKOE
IPUMEHEHUE: aMIIEpPMETP, BOJIBTMETP,
peocrar.

56

57

58

DneKTpuueckoe COIIPOTHUBIICHUE.
VYenpbHOE CONPOTHUBIICHHE BEIIECTBA.
[TocnenoBarenbHOE, napaJuleIbHOE,
CMEIIaHHOE COEANHEHNE TPOBOIHUKOB.
Huctpykrax no Th. JlaboparopHas
pabota Ne4 «M3yueHne cMemanHOTo
COEIMHEHUS PE3UCTOPOBY.

Pabora snekrpuueckoro Toka. 3aKOH
Jxoynsa—Jlenna. MomHocTb
AIIEKTPUYECKOrO0 TOKa. TexHudeckue
ycTpoiicTBa u IIPAKTHYECKOE
IIPUMEHEHHE: DJIEKTPOHArPEBATEIbHbBIE
npudopBI, JJIEKTPOOCBETUTENbHBIE
puOOpPbI, TEPMOMETP COIPOTUBIICHHUS.

DIEeKTPOABMKYIIAs CUJIa U BHYTPEHHEE
COTIPOTHBIICHUE UCTOYHUKA TOKA. 3aKOH

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

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

bubmuorexa [JOK
https://m.edsoo.ru/ff0c7ae0



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

Oma s monaHOM — (3aMKHYTOM)
3JIEKTPUYECKON 11(S1178 KopoTtkoe
3ambikanue. Mucrpykrax mo Th.

JlaboparopHuas pabota Ne5 «M3mepenue
OJIC wucToyHMKa TOKa W €ro

BHYTPEHHETO COTIPOTHUBIICHUSY.
TexHnuueckue yCTpOMCTBA u
MPaKTUYECKOe MIPUMEHEHHUE:

HCTOYHHUKHU TOKa.

59

60

DJNEKTPOHHAs TPOBOJUMOCTH TBEPBIX
METAaJJIOB. 3aBUCHUMOCTh
COTIPOTHUBJICHUS METAJIOB oT
teMriepaTypbl. CBepXIIpOBOIUMOCTb.

DNEeKTPUUECKUI TOK B  BaKyyMe.
CBolicTBa 3IIEKTPOHHBIX IIy4YKOB.
TexHunueckne yCTpOMCTBa n
MPaKTUYECKOe MIpUMEHEHHE:
BAKYYMHBIN AUOI.

61

62

[MonynpoBoauuku. CoOCTBEHHasT W
pUMeCHas MIPOBOMMOCTD
noJynpoBogHukoB.  CBoiictBa  p—N-
nepexoja. ITosrynnpoBOTHUKOBBIE
npubopsl. TexHuyeckue ycrtpoicTBa u
MPAKTHYECKOE IIPUMEHEHUE:!
TEPMHCTOPHI u (doTope3nucTopsl,
MOJIYTIPOBOJHUKOBBIN THOI.

DIIEKTPUYECKUI TOK B pACTBOpax U
pacIuiaBax dJIEKTPOJIMTOB.
DNEKTPOIUTHYECKAsT JUCCOLUALIM.

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc84ae

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c82ba

63

Onextponun3. TexHuueckue ycTpoicTsa

bu6mmoreka [IOK



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba

u MIPAKTUIECKOE MIPUMCHCHHE: https://m.edsoo.ru/ff0c84ae
rajibBaHHKa.
DNIEeKTPUUECKUI TOK B rasax.
CamocTosITeTbHbIN u bubmuoreka [JOK
64 . 1
HECAMOCTOSITEIbHBIA pa3psia. MoiHus. https://m.edsoo.ru/ff0c86fc
ITma3ma.
Penrenue 3amau mo reMe
65 «DNEKTPUYECKHAIN TOK B PA3IHYHBIX 1 bubmnorexa [IOK
R p https://m.edsoo.ru/ffOc88be
cpemaxy.
KonTtponsnast padora Ne4 o reme
66 «ITOCTOSIHHBIH DIIEKTPHUECKUN TOK 1 bubmorexa [TOK
p ) https://m.edsoo.ru/ffOc8a8a
ToKHM B pa3Iu4HBIX CpeIax»
O000maromuii ypox 1mo TeMe
67 «MOJIIGHK JII;I Haf}I’p ¢usnka u 1 bubmmorexa LOK
yIAp https://m.edsoo.ru/ff0c8c56
TEPMOJIMHAMUKAY
O06o0maromnuii ypok 1o teme bu6nmoreka [JOK
68 1
«INEKTPOTUHAMHUKAY. https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOTPAMME



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 b KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Hara uudgposbie
Ne n/m Tema ypoka Konrpoabnbie IIpakruueckue
Bcero u3ydyeHusi oOpasoBaTesibHbIE
padoThI padoThI
pecypcbl

Maznummnoe none. Inekmpomaznumuan unoykyus 11 yacoe
ITocTosTHHBIE MAarHUTHI.

. bubnuorexa [JOK
BzanmoeiicTBrEe TOCTOSHHBIX 1

https://m.edsoo.ru/ff0c9778
MAarHuToB.
MaruuTtHOE ToJie. BEKTOp MarHWTHOU
uHaykuud. [lpuHnmn — cynepro3uiun
MAarHATHBIX MojeHd. JIMHUM MarHUTHOU
nHAyKuuMd. KapTuHa TMHUI MarHuTHOR
HWHAYKIINH I10JIs IMOCTOSHHBIX 1 Bubnuoreka L[OK
Mar"auToB. https://m.edsoo.ru/ffOc98fe
TexHnueckue ycTpoucTsa u
MPaKTUYECKOE TPUMEHEHHUE:
MMOCTOSIHHBIC MarHHUTEI,
3JEKTPOMArHUTHI.
MarsuTHO€ 10JI€ TPOBOJHUKA C TOKOM.
Kaptuna nuHM1 THAYKIIMM MarHUTHOTO
TOJISI NIMHHOTO MPSIMOTO TPOBOJIHUKA U
3aMKHYTOTO KOJIBIIEBOTO IPOBOJTHHKA
’ bubmuorexa [JOK

KaTymku ¢ TOKOM. OmnbeIT Opcrena. 1 1

B3aumoneiicteue  IMPOBOAHUKOB €
ToKOM. MHCcTpyKTax no Th.
JlabopaTtopHas padota Nel «M3yuenue
MArHUTHOTO TOJISI KATYIIKU C TOKOM.

https://m.edsoo.ru/ff0c98fe



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

Cuna  Ammepa, e€ Moaylb U

Hanpasienue. Mactpykrax no Th.
JlabopaTopHas paborta Ne2
«HccinenoBanue neUCTBUS
IIOCTOSIHHOT'O MarHuTa Ha paMKy ¢
TOKOM». TeXHUYECKHE YCTPONCTBA U
IIPaKTU4YECKOE IPUMEHEHUE:!
3JEKTPOIBUTATEb.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9ac0

Cuna Jlopenma, e€ wMoaynb W
HarpaBJieHUe. [[BH)KEHHE 3apsKEHHOU
4acTULBI B OAHOPOJHOM MAarHUTHOM

moJie. PaGora CHJIBI Jlopenra.
Texuuueckue YCTpOMCTBA u
MPaKTUYECKOE MIPUMEHEHHUE:

YCKOPHUTCIIN 3JIEMCHTAPHBIX YaCTULI.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

SBnenue 3IEKTPOMArHUTHON
MHAYKIMU. [I0TOK BEeKTOpa MarHMTHOM
WHIYKUUAWA. OJIEKTPOABMKYLIAs CHIa
WHIYKUUHA. 3aKOH 3JIEKTPOMArHUTHON
nHaykiuu dapanes.

IIpaBuno Jlenna. MucTpykTax no Th.
JlabopaTtopHas padota Ne3
«HccnenoBanue ABICHUS
AJIEKTPOMArHUTHON WHIYKITUW

Buxpesoe DJIEKTPUYECKOE oJe.
DJIEKTPOABMKYIIAs CHJIa WHAYKIUU B
IIPOBOJIHHUKE, JIBIKYIIEMCS
IIOCTYIIATEILHO B OJIHOPOJTHOM
MarHuTHOM II0JIE.

NHIYKTUBHOCTS. SIBiaeHue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cal50

bubmuoreka [JOK
https://m.edsoo.ru/ff0ca600



https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600

10

CaMOMHAYKIIVH. ONEeKTPOABUKYIIIAS
cujla CaMOMHAYKUMHU. TexHuueckue
yCTpOMCTBa U IIPAKTUYECKOE
NMPUMCHCHUC. MHAYKIMOHHAA I1CYb.

OHeprust MarHUTHOTO HOJISL KaTYLIKU C
TOKOM. DJIEKTPOMarHUTHOE I0JIE.

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

11

Kontponbnas padota Nel o reme
«MarsuTHoe 1noz’e.
DneKTpoMarHuTHast MHIYKIUS».

Kosedanus v BOJIHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcad58

12

Mexanuueckue u IIEKMPOMAZHUMHblE Konebanus 9 uacos

Konebarenbhas cucrema. CBOOOTHBIE
MEXaHUYECKUE KOJIeOaHusI.
I'apmonunueckue xonebanus. [lepuon,
9acToTa, aMILTUTyAa U (aza
KoseOaHuil. YpaBHEeHUE
TapMOHUYECKHUX KOJIeOaHUH.
[peBparienue YHEPruy Npu
rapMOHMYECKUX KOJCOAHHSX.

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

13

14

[IpyXMHHBIN MasTHHK.
MareMaTnyeckuii MasiTHUK.
Wuctpykrax no Th. JlabopaTopHas
pabota Ne4 «MccnenoBanue
3aBUCHMOCTH TEPUO/Ia MAJIbIX
KoJieOaHUH TPy3a Ha HUTH OT JUIMHBI
HUTHU U MacChl Ipy3a»
Konebarenbublit KoHTYp. CBOOOIHBIE

QJICKTPOMArHuTHBIC KoJIcOaHUS B
nacajibHOM KoJIeOaTeIIbHOM KOHTYPC.

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



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

Amnainorus MCKAY MCXaHUYCCKNMU U
SJICKTPOMAariHuTHBIMHA KOJIEOAHHSIMH.

15

®opmyna TomcoHa. 3akOH COXpaHEHHS
SHEPTUU B UJICATHHOM KOJICOATEIIEHOM 1
KOHTYpeE.

bubmuorexa [JOK
https://m.edsoo.ru/ff0cbh9c4

16

17

IIpencrasnenue o 3aTyxaromux
Kose0aHusX. BoIHyKIeHHbIE 1
MexaHudeckue konedanus. Pezonanc.

BbIHYX1€HHbIE 37IEKTPOMarHUTHbIE
koseOaHus. TexHuueckue ycrpoiicTsa
U IPAKTHUYECKOE MPUMEHEHUE!
JIEKTPUUECKUI 3BOHOK

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

18

19

Ilepemennsblit Tok. CUHYCOUJAJIbHBII
IIEpEMEHHBIN TOK. MoIHOoCTh
IIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U 1
JICHCTBYIOIIEE 3HAYEHUE CHIIBI TOKA U
HaIpsHKEHUS.

Tpancdopmarop. [IpousBoactso,
nepenavya u noTpedieHue
JIEKTPUYECKOM dHepruu. TexHnueckue
YCTPOMCTBA M MPAKTHUYECKOE
IIPUMEHEHHE: TEHEPaTOp NEPEMEHHOTO
TOKA, JINHUU JIEKTpOIIepeiay.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTHH.
KynbTypa ncnosnp3oBanus 1
NEKTPOIHEPTHH B ITIOBCEAHEBHOMN
KU3HU.

Mexanuueckue u IIEKMPOMAZHUMHbLE 60/IHbl 5 uacos



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

21

Mexanuueckue BOJIHBI, yCIOBUS
pacnpoctpanenus. Ilepuon. CkopocTb
pacnpocTpaHeHUs] M JUIMHA BOJIHBIL.
Ilonepeunble W MPOJOJIBHBIE BOJIHBI.
WnTepdepenius u ndpakuus
MEXaHUYECKUX BOJIH.

bu6mmoreka [IOK
https://m.edsoo.ru/ffOccab4

22

23

3Byk. CkopocTh 3Byka. I'poMKocTh
3ByKa. Bwicora ToHa. TemOp 3ByKa.
Texuuueckue yCcTpoiicTBa u
MIPaKTUYECKOE [IPUMEHEHHUE!
MY3bIKaJIbHbIE WHCTPYMEHTHI,
yIbTPa3ByKOBas JMarHOCTHKA B
TEXHHUKE U METUIHE.

ONEeKTPOMarHUTHHIE BOJIHBL. Y CIIOBUS
U3IY4YEeHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuenrtanms BektopoB E, B,
V B DJIEKTPOMAarHUTHOW  BOJIHE.
CBolicTBa 3JEKTPOMarHUTHHIX BOJIH:
OTpa’kKEeHUE, IIPEIOMIIEHUE,
HoJisIpu3anus, Judpakuus,
uHTEpPepeHIus. CkopocTb
NEeKTpoMarHuTHeIX  BonH.  Illkana
JIEKTPOMAarHUTHBIX BOJH. [Ipumenenue
JIEKTPOMAarHUTHBIX BOJIH B TEXHUKE U
ObiTy. TexHuueckue YyCTpoiicTBa U
nmpakTudeckoe  npuMenenune: CBY-
neyb.

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

bu6nmoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

[IpuHDHATIBL panuoCBs3u 51
TEJIEBUACHHUS. Pagnonoxanus.
ONEeKTPOMarHuTHOE 3arpsi3HEHUE
OKpyXKarmeh cpeasl. TexHHYeckue



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

25

ycTpoiicTBa " MIPAKTUIECKOE
NPUMEHEHHE: pajaap, paauoNpHUEMHUK,
TEJICBU30D, aHTEHHA, TeJIC(OH.
Kontponbnas padorta No2 «Konebanus
Y BOJIHBI».

bubmuorexa [JOK
https://m.edsoo.ru/ff0cc6f8

26

Onmuka 10 uacoe

I'eomerpuueckas ONTHKA.
[Ipsamonnneinoe pacnpocTpaHeHHe
CBETAa B OJHOPOJHOMU cpexe. Jlyu cBera.
TodeuHblil HCTOUHUK CBETA.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cd350

27

Otpaxxenue cBera. 3aKOHbI OTPaKEHUS
ceera. [loctpoenne wn300pakeHuil B
TUIOCKOM 3€pKale.

bubmuorexa [JOK
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomnenue CBeTa. 3aKoHBI
MpenoMJieHuss  cBeTa.  AOCONIOTHBIN
nokaszarenb  npenomsieHus.  IlomHoe
BHYTpeHHee oTpaxeHue. [IpenenbHblil
yroma MIOJIHOTO BHYTPEHHETO
OTpa’KECHUH.

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd7f6

29

Wucrpykrax no Th. JlabopaTopHas
pabota Ne5 «M3mepeHue nokasarens
MIPEIOMJIEHUS CTEKIIa»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

30

31

CoOuparomye 1 paccenBaroLINe JTUH3BI.
Tonkas nuH3a. POKYCHOE PACCTOSHHUE
W onThdeckas CHJIa TOHKOM JIMH3BI.
IToctpoenue U300paKeHnH B
COOMpAIOIINX u pacceuBaroux
JUH3aX.

@opMyiia TOHKOU JIUH3bL. Y BEIIMYEHHUE,

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



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

32

33

nasaeMoe nuH30u. Mucrpykrax o Th.
JlabopaTopHas padota Ne6
«HMccrenoBanrue CBOMCTB H300paKeHUH
B JIMH3aX». TexXHu4ecKue ycTpoicTBa u
MIPaKTUYECKOE MPUMEHEHHUE: OUKH,
nymna, poToanmnapar, mpOCKIIMOHHBII
anmapar, MEKPOCKOII, TEJIECKOTI.

Hucnepcus cera. Cl0KHBIN COCTaB
6enoro ceeta. L[BeT. MHCTpyKTaX) MO
Tb. JlabopaTtopHas padota Ne7
«Habnronenue aucnepcuu cBeTay.

[Ipenenbr MIPUMEHUMOCTHU
r€OMETPUYECKONM ONTUKU. BonHoBas
OIITHKA. WnTepdepenmus CBeTa.
KorepentHple HCTOYHUKHU. Y CIOBHSA
HaOI0IeHUs MaKCUMYyMOB u
MUHUMYMOB B HHTep(EpEeHIIMOHHON
KapTUHE  OT  JBYX  CHH(a3HbIX
KOT'€pEHTHBIX HCTOYHHUKOB.

bu6mmorexa [IOK
https://m.edsoo.ru/ffOced22

34

35

Hudpakus csera. [ludpakumonHas
peméTka. Ycnosue HaOIIOICHUS
[JIABHBIX MaKCHMYMOB TpU TMaJCHUHU 1
MOHOXPOMaTHYECKOTO cBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY.
[Tonspusanus ceera. TexHuueckue
YCTPOMCTBA U MPAKTUUECKOE
MIPUMEHEHUE: BOJIOKOHHASI ONITHKA,

TQpaKkIMOHHAs peIIETKa, MOJIIPOU.

OcCHOBBI CIIEHHAJIBLHOI TEOPUH OTHOCUTEIBHOCTH 4 yaca

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcf02e



https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

I'pannns IIPUMEHUMOCTHU
KJlaccu4eckoi MexaHuku. lloctynatsl

CIIeMAIbHOMN TEOpUHU
36 OTHECI/ITCJIBHOCTI/I' HHBa HaHTH(i)TB bubmiorexa LIOK
' p https://m.edsoo.ru/ff0cf862
MOAYJsl CKOPOCTH CBETa B BaKyyMe,
MIPUHIINII OTHOCHUTEIIbHOCTH
DUHIITENHHA.
OTHOCUTENBHOCTh  OJJHOBPEMEHHOCTH.
3amemyieHHe BPEMEHU M COKpalleHUE bubnuorexa [JOK
37
JUTVHBI. https://m.edsoo.ru/ffOcfa42
DHEprusi U UMITYJIbC PEISITUBUCTCKOM
38 yacTullbl. CBsI3b Macchl € dHEprued u bubnnorexa HOK
HMITYJIbCOM PEISITUBUCTCKON YaCTHUILIBL. https://m.edsoo.ru/ffOcfc68
DHeprus NoKosl.
KonTponbhas padorta Ne3 «OnTuka.
39 OCHOBHI cIEIUanbHON TEOPUH bubmmorexa [TOK
p https://m.edsoo.ru/ffOcf6f0
OTHOCHUTETBHOCTH.
KBanroBas ¢pusuka
dnemenmul K6AHMOGOU onmuxu 6 4acoe
®otonsl. Dopmyna I[lmanka cBs3u
40 SHEPTUU (bOT(F))Hg C €ero 4acToTou bubmorexa LIOK
p ' https://m.edsoo.ru/ffOcfel6
DHeprus U UMMyibC PoToHA.
OTKpBbITHE U HCCIIEI0BaHUE BuG OK
nOIMOTEKA
41 ¢doroapdexra. OnbiTer A. T I
https://m.edsoo.ru/ffOcffc4
CroneroBa. 3akoHbl poTorddexTa.
YpaBHeHue OWHIITETHA st
p g bubmuorexa [JOK
42 dorordpdekra. «KpacHas rpaHHUIa»

dotorddekra.

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

43

JaBnenne cBera. Onbitsl [1. H.
JlebGenena.

bubmuorexa [JOK
https://m.edsoo.ru/ff0d04a6

44

45

XHUMHUYECKOE IEHCTBHE CBETA.
TexHuueckue yCTpoucTBa U
MPaKTUYECKOE TPUMEHEHUE:
(dhoTodeMeHT, (HOTOIATUYNK, COTHEUHAS
Oarapesi, CBETOAUO/.

Cmpoenue amoma 4 uaca

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0302

46

47

48

Mopenb aroma Tomcona. ONbITHI
Pesepdopra o paccessHUIO 0-9acTHII.
[lmanerapHast MOJEIb aTOMA.

[Tocrynater bopa. U3nyuenue u
HorJyoleHue (GoTOHOB MPU NEpexoe
aToMa ¢ OJHOIO YPOBHS DHEPIUHU Ha
JPYTOM.

Buner cnektpos. Crnektp ypoBHeH
SHEPIUu aToma BOJIOPOZA.
Texuuueckue YCTpOMCTBA u
MIPAaKTHYECKOE IIPUMEHEHUE:!
CIIEKTPaIbHBIN aHAH3 (CIIEKTPOCKOI).

bubmuorexa [JOK
https://m.edsoo.ru/ff0d091a

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0afa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BosmoBele cBoiicTBa yacTHIl. BoHBI e
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3M. CIOHTaHHOE U BBIHYKJIEHHOE
n3nyyeHue. TeXHuYeCKre yCTporucTBa U
MPAKTUYECKOE IIPUMEHEHHUE: JIa3ep,
KBaHTOBBIM KOMIIBIOTED.

AmomHnoe aopo 5 uacos

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

BKCHepI/IMeHTI)I, JOKa3bIBAKOIIIHE
CIIO)KHOCTh CTpoeHus sapa. OTKpeITHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d04a6
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

51

52

53

panuoaktuBHOCcTU. OnbITH Pe3epdopaa
1o oTpeeNICHUI0 cocTaBa
PaloaKTUBHOTO U3ITy4eHUS.
OTkpblTHE TPOTOHAa U  HEUTpOHA.
Hyxnonnas monens siipa ['eiizenOepra—
WNBanenko. 3apsan sapa. MaccoBoe
qucio siapa. MU3oTomsl.

CpoiictBa anbda-, Oera-, Tramma-
U3ITy4eHUSI. Bnusnue
PaINO0aKTUBHOCTH Ha KUBBIC
OpPTraHU3MBI. Anbda-pacnan.
DNEeKTPOHHBIM M TO3UTPOHHBIN OeTa-
pacnan. ['amma-uznydeHue.  3aKoH
PaIMOAKTUBHOIO pachaja.

OHeprusi CBsI3U HYKJIIOHOB B sIpE.
Snepusle cuibl. Jledekt maccsl siipa.
Anepuble peakuuu. JlelieHHEe U CHHTE3
anep. TexHUYeckue yCTpOHMCTBA U
[IPAKTUYECKOE MPUMEHEHHE: TO3UMETD,
Kamepa BunbcoHna, SIEpHBIA pPEaKkTop,
aToMHas 6oM0a.

Anepubiii  peaktop. TepmosiaepHbIN
cuHte3. [IpoOnemMbl M TEPCHEKTUBBI
SJIEPHON DHEPreTUKH. DKOJOTHYECKHE
ACIEKTHI SEPHOU DHEPIETUKHU.

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1162

bu6nmoreka [JOK
https://m.edsoo.ru/ff0d1356

54

OneMeHTapHble 4acTHLbl. OTKpeITHE
mo3uTpoHa. MeToasl HAOMIOACHUS |
pErUCTpalMK SJIEMEHTAPHBIX YaCTHLI.

DyHIaMEHTaJIbHBIE  B3aUMOJEHCTBUS.
EnunctBO uznueckoil KapTUHbBI MUpA.

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



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

DJIeMeHTBbI ACTPOHOMMH U ACTPO(PU3MKH 7 4aCOB

55

Oranbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHE aCTPOHOMHUU. Byt 3BE30HOTO
Heba. Co3Be3aus, ipKue 3BE3/bI,
IIJTaHETBI, UX BUAUMOC IBUXKCHUC.
Conneynas cucrtema.

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

56

57

58

Comnnaue. CoyHeuHast aKTUBHOCTD.
WcTtounuk sHeprun CosHua U 3BE3L.

3BE37bl, UX OCHOBHBIE XaPAKTEPUCTUKH.
JluarpaMma «CHEKTPAJIbHBIM KJlacc —
CBETUMOCTBY. 3BE3/1bI IJIABHOU
IIOCJIEI0BATEIbHOCTH. 3aBUCUMOCTh
«Macca — CBETHUMOCTB» ISl 3BE3N
IJIABHOM II0CJIEI0BATEIbHOCTH.
Bnyrtpennee CTpOCHUE 3BE3.
CoBpeMeHHbIE  TIpEACTaBIEHUS 0
MIPOUCXOXACHUH U 3Boatonuu ConHia
U 3BE3/1. DTallbl )KU3HU 3BE3].
Mneunsiii Ilyre — Hama ['anakTuka.
Ilonoxxenne n nBumxkenne CoiHua B
lNanaktuke. Turnbr TaJIaKTHK.
Pannoramaktukn u kBaszapsl. YEpHbIE
IBIPBI B APaX TaJIaKTHK.

bubmuoreka [JOK
https://m.edsoo.ru/7f41c97c

59

60

Bcenennas. Pacmmpenune BceneHHOM.
3akon XaO6na. Pa3z0eranve ramakTuK.
Teopus bosbmioro B3psiBa. Pennkrosoe
u3ny4yeHue.MacmrabHas CTPYKTypa
Bcenennoii. MeraramakTuka.

HepeI_HCHHBIe HpO6HCMBI ACTPOHOMHUU

bubnmoreka [JOK
https://m.edsoo.ru/7f41c97c



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

61 Konrponbnas pabora Ne4 «neMeHTHI
aCTPOHOMMUU U ACTPOPUIUKI»

O0o0maronee nopTopeHue 4 yaca

Ponb ¢usuku u actpoHoMuu B
62 YKOHOMHMYECKOM, TSXHOJIOTHYSCKOM,
COIIMAIBHON U ATUYECKOH cepax

JCATCIIBHOCTH 4YCJIOBCKA.

Poitb 1 MecTO GU3NKHU ¥ aCTPOHOMHH
63 B COBPEMEHHOI HAyYHON KapTHHE
MUpa.

Poine dpusmueckoii Teopun B
64 (bopMHpOBaHUY TIPE/ICTABICHUH O
¢bu3MuecKoil KapTHHE MUpa.

Mecto pu3ruecKoi KapTUHBI MUPa B
65 o0mIeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX

MIPEACTABICHUHN O MPUPOJE.

PesepBHoe Bpems 3 yaca
[ToBTOpEeHue u 060061IEHNE.

66 MarnuTHOe nose. DIeKTpoMarHuTHas
WHTyKIAS

[ToBTrOopenue u o6o6meHne. OnrTuka.
67 OCHOBBI CHIEIMATTHFHON TEOPUHU
OTHOCHUTEJILHOCTH

[ToBTOpeHmEe 1 000OIIEHNE.
68 KBanToBas (hmznka. DieMeHTHI
ACTPOHOMUU U acTPOPHU3UKU

OBIIEE KOJIMYECTBO YACOB I10

68

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784



https://m.edsoo.ru/ff0d1784

[NPOT'PAMME







YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

1. Knaccuyeckuii kypc
I'.Sl.Msxumes, b.b.byxosues, H.H.Corckuit
®usuka 10 kiace, ba3oBsiil 1 yriyOJIeHHBIH YPOBHH
VYueonuk noxa peaakuuein H.A . ITapdhenTbeBoit
Honymeno Munucrtepcrom npocseuieHus: Poccuiickoit deneparumn
10-e u3nanue, CTEPEOTUITHOE
Mocksa «IIpocBemienne»2023
2. JL.D.I'enpenmreiin, A.B.Komxkuna, I'.1.JleBues
®usnka, 3amaunuk 10 kmace
ba3oBblil ¥ yrinyOnaeHHbIH yPOBHU
PexomennoBano MunucrepcTBoM 00pa3zoBaHus U Hayku Poccuiickoii ¢enepanun
2-¢ U3J]aHke, CTEPEOTHITHOS
Mocksa UznarensTcBo «Muemo3zuHa» 2015
3. Knaccuueckuii Kypc
I".A.Msxuwes, b.b.byxosues, H.H.Corckuit
®wusuka 11 knacc, ba3zoBsiii u yriyoneHHbIA YPOBHU
VYuebnuk nop penaknueit H.A.ITapdentreBoit
Honymeno MunucrepctBoM npocsemnienus: Poccuiickoit denepannu
10-e uzanue, CTepeoOTUITHOE
Mocksa «IIpocBemenne»2023
4. J1.D.TI'ennenmreiin, A.B.Komkuna, I.1.JIeBues

®usuka, 3amaunuk 11 kimacc



ba3oBelii U yri1yOJaeHHbIH YpOBHU
PexomennoBano MunmncrepctBoM obpa3oBanus U Hayku Poccuiickoii heneparym
2-¢ U3J]aHke, CTEPEOTHITHOE

MockBa UzparensrcBo «Muaemo3uHay 2015

METOINYECKHUE MATEPHUAJIBI JIS YUUTEJIA

Martepuainbl M3natenbekoro goma «1 ceHTIOps»

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

Bbubmuoreka LIOK






