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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHS Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJIOKEHUH M TPeOOBAHMM K pe3ysbTaTam
OCBOGHHUSI OCHOBHOW 0Opa30BaTeNbHON MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Ttakxke c yu€roM deaepanbHON paboueil mporpamMmbl BOCIUTAHUS U
KOHILIETIIUMA TIpernojiaBanusi yuyeOHoro mnpeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpTraHu3aIUAX Poccuiickoiu Odenepannu, peATU3YIOIINX OCHOBHEIE
oOpa3oBareibHbIe MPOTPAMMBI.

Conmepxanue mporpamMmbl 1O (U3MKE HaMpaBlIeHO HAa (POPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kitaccoB npu 00yueHun
uxX (Qu3uke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-JEATEIbHOCTHOTO MOAXO0/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusiM @I'OC COO K miaaHupyeMbIM
JUYHOCTHBIM, MPEAMETHBIM M METANPEIMETHBIM pe3yjbTaTaM OOy4EHHs], a TAKKe
YUHUTBIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3ed (U3UKUH C
€CTECTBEHHO-HAYYHBIMH YUYE€OHBIMH NpeaMeTaMu. B Hell onpenensitorcs OCHOBHBIE
ey u3yuyeHus (U3UKU Ha YPOBHE CPEAHEro oOIiero oopa3oBaHusl, INIAHUPYEMbIE
pe3ynbTaTthl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIE, METANpEAMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma 1o gpu3MKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yJIbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YPOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YyJIbTaThl IO roJjaM 00yUYEHUS;

e cojlepkaHue yueOHoro npeamera « Pu3nka» 1o rojgam o0yyeHHsl.

®du3rka Kak Hayka O HauOoJjiee OOUIMX 3aKOHAaX NPHUPOABI, BBICTyIas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpysxaromiem mupe. IKoabHBIN Kypc GU3NKN — CHCTEMOOOpa3yOmui
JUIsL €CTECTBEHHO-HAYUYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (U3HUECKHUE 3aKOHBI
JexKaT B OCHOBE TIPOIIECCOB U SIBJICHHWM, M3y4aeMbIX XUMHEH, OUOJIOTHEH,
¢dbuznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHHE UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpelensieT  XapakTep U pa3BUTHE
pa3zHOOOpa3HBIX TEXHOJIIOTH B cpepe SHEPreTUKU, TPAaHCIIOPTa, OCBOSHUS KOCMOCa,
MOJIyYEHUs] HOBBIX MATEPHAJIOB C 33JaHHBIMU CBOMCTBaMU W Apyrux. M3yuenue
(GU3UKKM BHOCUT OCHOBHOM BKJ1a/ B GOPMHPOBAHNE €CTECTBEHHO-HAYYHON KapTUHbI
Mupa oOydyaromuxcsi, B (OpMUpPOBaHHE YMEHHI NPUMEHSATh HAyYHBIA METOJ
MO3HAHMS TIPU BBINOJIHEHUN UMH YYEOHBIX UCCIIEIOBAHUIA.

B ocHOBY kypca pusuku 111 ypoBHS CpeIHETO 0011ero 00pa3oBaHUsI TOJIOKEH
pPSAA MW, KOTOPhIE MOKHO pacCMaTpUBaTh KaK MPUHLHUIIBI €70 IOCTPOEHHUS.

Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBISIETCA JIOTUYECKU
3aBEPILEHHBIM, OH COJECPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TAK U COBPEMEHHON (DU3UKH.



Hoesn cenepanuzayuu. B cooTBeTCTBUM € HEW MaTepuan Kypca (HU3HKU
0o0benMHEH BOKpPYr (¢u3nyeckux Teopuil. Bemymmum B Kypce sBIseTCS
dbopMupoOBaHUE TPENCTABICHUA O CTPYKTYpPHBIX YPOBHSIX MAaTEpHH, BEIIECTBE U
nouie.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (HU3MUYECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHUECKIUMH, HPABCTBEHHBIMU
U DKOJIOTMYECKUMU MTpoOIeMaMHu.

Hoes npuxnaonot nanpasnennocmu. Kypc GU3uKu npesamnonaraet 3HakoMCTBO
C LIMPOKUM KPYroM TEXHUYECKUX M TEXHOJIOTMUECKHX MPHIOKEHUN H3yUYEeHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEp)KaHUs, IMOCBSIMIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbI C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKIEHUS
po0JIeM pallMOHAIBHOTO MPUPOIONOJIB30BAHUS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YPOBHE CPEAHEro OOILIEro
oOpa3oBaHus SABIAIOTCS (PU3UUYECKUE TEOpHH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTPOEHUsI PU3NYECKON TeOpuH, posii PyHIaMEHTAIBHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX IPEJCTABICHUAX O IPUPO/JIE, IPaHULIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOIIECCOB).

CHCTeMHO-AesATENbHOCTHBIN MOJIX0/ B Kypce (DM3UKU peann3yeTcsl Mpexie
BCEro 3a CYET OpPraHU3alliU 3KCIEPUMEHTAIBHON AESITENTbHOCTH O00YyYaroIuXcCs.
J1i1st 6a30BOT0 YpOBHS Kypca (PM3UKHU — ITO UCIOJIb30BAHUE CUCTEMbI ()POHTAIIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJa0OPAaTOPHBIX pabOT, KOTOPHIE B IPOTrPAMME
no (usuke OObEIWHEHBI B OOIIMKA CHUCOK YYEHUYECKHUX MPAKTHUECKUX PaloT.
Bblgenenre B yKa3aHHOM MepeyHe JIabOpaTOpPHBIX pabOT, MPOBOJMMBIX IS
KOHTPOJISL U OLIEHKH, OCYLIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOro IMpolecca
UCXOJI1 U3 OCOOCHHOCTEW IUIAHUPOBAHUS U OCHaIleHus kaOuHera (usuku. [lpu
3TOM O0ECTeunBaeTCs OBJAJCHHWE OOYyYAarONMMHCS YMEHUSMU TPOBOJIUTH
KOCBEHHBIC HM3MEPEHHUS, HMCCICAOBAHUS 3aBUCUMOCTEH (PH3NYECKUX BEIUYUH U
MIOCTAHOBKY OITBITOB IO MTPOBEPKE MPEITIOKEHHBIX TUTIOTE3.

Bonbiioe BHMMaHKE yIeseTCsl PEIICHUI0 PACUETHBIX M KaUeCTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBJISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nYecKol MOAENbI0, TO3BOJIIONMIME TPUMEHSATh M3YYCHHBIE 3aKOHBI |
3aKOHOMEPHOCTH KaK M3 OJHOr0 pasziena Kypca, TaKk U HUHTETrpUpYs 3HAHUS U3
pa3HbIX pa3naesnoB. i1 KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE NPOTEKaHUSl (PU3NYECKUX SBJICHUM U TPOLIECCOB B OKPY’KaIOIIEH
KU3HH, TpeOyromue BbhIOOpa (U3UYECKOW MOAENU IS CUTYyalMH MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapakTepa.



OCHOBHBIMU HENSIMU U3y4€HUS (PU3UKHU B 00IIEM 00pa30BaHUU SIBIISIFOTCS:

dbopMHupOBaHUEe WHTEpPECA W CTPEMJICHHS OOYYaIOMUXCS K HAYYHOMY
W3YUYCHUIO TPUPOJBI, PAa3BUTHE WX HHTCIUICKTyIbHBIX U TBOPUYECKHUX
CIIOCOOHOCTEI;

pa3BUTHE MPEACTABICHUN 0 HAYYHOM METOJE MO3HAHUS U (POPMHUPOBAHUE
WCCJIEIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;
dbopMHEpOBaHNE HAYYHOTO MUPOBO33PEHUS KaK pe3yJIbTaTa H3y4YeHUs OCHOB
CTPOCHHUS MaTepUH U PyHTaMCHTAIBHBIX 3aKOHOB (DM3HKU;
dbopMHpOBaHHE YMCHHH OOBSICHATH SIBJICHUS C  HCIIOJIB30BaHUEM
(bU3UYEeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

dbopMHupOBaHUE TIPEACTABICHUN O POJU (U3UKU ISl Pa3BUTHS APYTHX
€CTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

I[OCTI/DKGHHG OTHX ueﬂeﬁ oOecrneynBaeTcs peHICHUCM CICAYIOINUX 3aJ1a4 B
IIPOLCCCC U3YUCHUA KypCa (1)I/ISI/IKI/I Ha YPOBHC CPCOHCTO O6HI€F0 O6pa3OBaHI/I}II

pUOOPETEHNE CUCTEMBI 3HAHUI 00 00IINX (PU3NYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPUAX, BKIIOYAs MEXaHUKY, MOJEKYJApHYIO (UBHUKY,
ANEKTPOANHAMUKY, KBAHTOBYIO (DU3UKY U DJIEMEHTHI aCTPO(DU3UKHY;
dbopMUpOBaHHE YMEHHH NPUMEHATh TEOPETHUUCCKHUE 3HAHUA IS
OoOBbsSICHEHUS (PU3MYECKUX SBJICHUH B TIPUPOJEC M IS TPUHATHS
MPAKTUYECKUX PEIICHUI B MOBCEIHEBHOMW KU3HH;

OCBOCHHE CIIOCOOOB PpEIICHUS Pa3IMYHbIX 3aJad C SBHO 3aJaHHOMN
bu3MYecKOr MOJIEIbI0, 3a7ad, IOJpPa3yMEBAIOIIUX CaMOCTOSTEILHOE
co3/laHue (PU3MUECKON MOJCIH, aJICKBATHOU YCIOBUSM 3aJ1a4H;
MOHMMaHUEe (U3UYECKUX OCHOB M TMPHHITUIIOB JCHCTBHS TEXHHUYECKHUX
YCTPOMCTB U TEXHOJOTHYECKUX MPOLECCOB, X BIUSAHUS HA OKPYKAIOIIYIO
cpeny;

OBJIAJICHUE METOJIaMH CAMOCTOSITEJILHOTO IUIAHUPOBAHUS W TPOBEICHUSA
(U3UYECKUX SKCIEPUMEHTOB, aHAJIM3a W WHTEpIIpeTaluu HH(POPMAIUH,
ONpPEAEICHUS JOCTOBEPHOCTH MOJYUYEHHOTO PE3yJIbTaTa;

CO3/IAaHUE YCIIOBHUM ISl Pa3BUTUSI YMEHUM MPOEKTHO-UCCIIEIOBATEIBCKOM,
TBOPUYECKOU JIESITEIBHOCTH.

Ha wusydenne ¢usuku (6a30BBI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoauTcs 136 gacos: B 10 kimacce — 68 gacos (2 4aca B HEZeN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

COAEPKXAHUE OBYUYEHUA



10 KJIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUS

®usuka — Hayka o npupoje. HayuHble MeTOIbl MO3HAHUS OKPYKAIOLIETO
Mupa. PoJib 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MopenupoBanue (QU3MYECKUX SIBJICHUNM M IporieccoB. HaydHple TMMOTE3BI.
dusnyeckre 3aKOHBI U TEOpUH. [ paHUIBI MPUMEHUMOCTH (HU3UIECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Pons u mecto ¢uzuku B GOpMUPOBAHWU COBPEMEHHONW HAyYHOH KapTHHBI
MHPa, B IPAKTHUYECKOU AEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

AHasioroBble M IU(POBBIE HU3MEPUTEIbHBIE MNPUOOPHI, KOMIIBIOTEPHBIC
JIATYMKHU.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKECHUS.
Cucrema otcuéra. Tpaekropus.

[lepemerienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIMM Ha OCU CHUCTEMBbI KOOpJIWHAT.
Clio)keHue nNepemMenIeHN U CII0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHHUe. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U MEepEeMEIICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOosHOE nazieHre. Y CKopeHue CBOOOIHOTO MaieHUSI.

KpusonuHeHoe nBrkeHue. J[BUKeHne MaTeprualibHON TOUKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOZYJIF0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTh.
[Tepuon u wactora obparmieHus. LleHTpocTpeMUTENIBHOE YCKOPEHHE.

TexHuyeckue yCcTpoHCTBa M MPAKTUUECKOE MPUMEHEHHE: CIUIOMETp, JBHKEHUE
CHapsJI0B, IICTTHbIC U PEMEHHBIC MepeIayuu.

Jlemoncmpayuu

Mopenb cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapaKTEPHUCTUK
JIBYKCHUSL.

[IpeobpazoBanue NBUKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yX€E U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGmronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO MaieHHUs.



Hanpagiienne CKopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

N3yuyeHne HEpaBHOMEPHOTO IBHKEHHUS C LIEJBIO ONPEICIICHUS MTHOBEHHOU
CKOPOCTH.

HccnenoBanre COOTHOLIEHUS MEXAY MYTSIMHU, MPOUACHHBIMU TEJIOM 3a
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKH BPEMEHUM IIPU PABHOYCKOPEHHOM
JIBUKEHUM C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydeHnne NBUKEHNUS [IapUKa B BI3KOU JKHIKOCTH.

N3yuenue ABMKEHUS Tesa, OPOLIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeld  3akoH  HproToHA.
HNHepunaibHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunnun cynepno3unuu cuil. Bropoi 3akon HetoTona aiist
MaTepuajgbHOU TOUKU. Tpernil 3aKkoH HproTOHA 111 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroteHus. Cumima Tsoxectn. llepBas kocmuueckas
CKOpPOCTb.

Cwuita ynipyroctu. 3akoH ['yka. Bec tena.

Tpenue. Bunpl Tpenus (mokosi, CKoiabxeHus1, kauenust). Cumna tperusi. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nokosd. Kosdduiment tpenus.
Cuna conpOoTUBIICHUS MPH IBUKEHUU TEJIA B )KUJKOCTH UJIU Ta3e.

[TocTtynarenbHOE U BpalaTelbHOE JBMKEHUE aOCOMIOTHO TBEPAOTO TeIa.

MOMEHT CHJIBl OTHOCUTENIBHO OCH BpaueHus. llnewo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHnueckrue yCTpOHWCTBA M NPAKTUYECKOE IPUMEHCHUE: NOAIIUITHUKY,
JIBUKEHHNE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepuum.

CpaBHeHHE MacC B3aUMOICHCTBYIOIIMNX TEI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CroxeHune CHIL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT Jiehopmariuu.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MAJCHUH.

CpaBHEeHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOIO Teia. Buabl paBHOBECHS.

Yuenuueckuii akcnepumenm, nabopamopmuvie padbomul

Nzyuenue aBmxeHus Opycka Mo HaKJIOHHOM TIOCKOCTH.

HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pe3uHOBOM 00pa3siie, OT uX Jedopmariuu.



HccnenoBanne yclioBUM pPaBHOBECUS TBEPAOTO TEJA, HMEIOLIErO0 OCh
BpAILCHHUS.

Tema 3. 3akonvl coxpaneHus  mexaHuxe

NMinynsc MatepuaibHOM TOUYKHM (Tela), CHUCTEMbl MaTEpPHAIbHBIX TOYEK.
NMnysibc cUIbl U U3MEHEHUE HMMITYJIbCa TENa. 3aKOH COXPAHEHUS WMITYJIbCA.
PeakTuBHOE NBUKEHUE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernueckass sHeprusi MarepuaibHOW TOUkU. Teopema 00 H3MEHEHHH
KUHETUYECKOU SHEPTUU.

[ToTeHunanbHas DHEPIUsl. [ToTeHunanbHas SHEPIUs YIPYro
nehopMUpOBaHHON NPy KUHBL. [ToTeHIIManbHAs SHEPT U Teaa BOJINU3HU MOBEPXHOCTU
3emu.

[ToreHunanbHble W HENOTEHIHMalbHble  cuibl.  CBsi3b  paboThI
HEIMOTEHIMAIBHBIX CUJI C '3MEHEHHEM MEXAHUYECKOM DHEPTUU CUCTEMBI TEJl. 3aKOH
COXPAaHEHMS MEXaHUYECKOU YHEPTHH.

Yrpyrue u HEynpyrue CTOJIKHOBEHHS.

TexHuyeckre yCTpOMCTBA M NPAKTUYECKOE NMPUMEHEHWE: BOIAOMET, KOMED,
IIPY’KUHHBIN [TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAaHEHUS UMITYJIbCA.

PeakTuBHOE IBHKEHUE.

[Tepexoa MOTEHIIMATBLHOM YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyeHne aOCOIIOTHO HEYNPYroro yiapa C MOMOIIBIO JBYX OJHWHAKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsi3u pabOThI CHIIBI C U3BMEHEHHEM MEXaHWYECKON SHEPIuH
TeJla Ha IIPUMEPE PaCTKEHUS PE3UHOBOIO JKI'YTa.

Paznen 3. MogekysipHast u3nka 1 TEePMOJAMHAMUKA

Tema 1. Ocnosvl MONEKYIAPHO-KUHEMUYUECKOU meopuu

OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJISIPHO-KUHETUYECKOW TEOPUH U UX OMBITHOE
obocHoBanue. bpoyHoBckoe nBwxkenue. Juddysua. Xapaktep IABUKEHUS WU
B3aUMOJICMCTBUSI YaCTHUI[ BELIECTBA. MOJEIU CTPOCHUS Ta30B, XUIKOCTEH U
TBEPIBIX TEJ U OOBSICHEHWE CBOMCTB BEIECTBA HA OCHOBE ATHX Mojeleid. Macca u
pa3mepsl Mosekyll. KonudectBo BemectBa. [locTosiHHas ABoraapo.

TermnoBoe paBHoBecue. Temneparypa u €€ usmepenue. [llkana temneparyp
Llenbcus.

Mogens upeanbHoro raza. (OCHOBHOE YpaBHEHME  MOJEKYJISIPHO-
KMHETUYECKOM TEOpUM HACaTbHOTO Tra3za. AOCOJIOTHas TeMmIepaTypa Kak Mmepa
CpeoHEW KWHETHUYECKOW SHEPruM TEIUIOBOTO ABMXKEHWs dvactul rasza. lllkama



temneparyp KeneBuna. ['a3oBble 3akoHBI. YpaBHeHMe Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UACaIbHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuyeckrue yCTpOMCTBA W MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, Qororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHEHUIA.

OneIThl 110 MU PY3UN )KUAKOCTEH U ra3oB.

Mopens OpOyHOBCKOTO JABUKEHUS.

Mogens onbita llTepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMO/ICHCTBUSI.

Mogenb, WILTIOCTPUPYIOIIasl TPUPOY AaBICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITE, WUIIOCTPUPYIOIIME YpPaBHEHUE COCTOSHUS UACAIBHOTO Trasa,
H30IPOIECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbomul

Onpenenenue Macchbl BO3AyXa B KJIACCHOM KOMHATE HA OCHOBE M3MEPEHUU
00bEéMa KOMHATHI, JaBJICHUS U TEMIIEpaTyphl BO3/IyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS pa3peKEeHHOTO
rasa.

Tema 2. Ocnoebl mepmoouHamuxku

Tepmonunamuueckass cucrema. BHYTpEHHsASI 3HEpPruss TEPMOJIMHAMHUYECKOU
CUCTEMBI U coco0bI €€ n3MeHenus. KonnuecTBo TeIioThl U pabota. BHyTpeHHsIs
SHEPrusi  OAHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Teruionepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIIUS, U3TyYeHUE. Y IeJIbHAs TEIUIOEMKOCTh BEILIECTBA.
KonnuecTBO TEIIOTH pH TEIIONEPEaAYE.

[lonatue 00 aamabaTtHOM mporecce. llepBbIii 3aKOH TEPMOJUHAMUKH.
[IpuMeHeHue TepBOro 3aKOHA TEPMOJMHAMHUKHM K u3omporeccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUpPO/IE.

TennoBble  MamwmHbl.  [IpuHOUNBI ~ AEHCTBUS ~ TEIJIOBBIX  MaIlWH.
[IpeobpazoBanusi ’HEPTUM B TEIIOBBIX MamuHax. KosdduiuueHT mnosie3Horo
nevictBusl TemioBod mamuHbl. [{ukn KapHo u ero kod>pduumMeHT MOJIE3HOTO
JEHUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu



M3MeHeHre BHYTPEHHEW »HEpPruM Teja IMPU COBEPIICHHH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JEWCTBHEM CXKATOTO BO3MyXa, HarpeBaHue 3dupa B
JaTYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

N3meHeHune BHYyTpEeHHEH SHEpTUn (TeMIlepaTyphl) Teja Mpy Terionepeaaye.

OnbIT N0 a1abaTHOMY PACIIMPEHUIO BO31yXa (OTBIT C BO3AYUIHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSE BHYTPEHHETO CTOPAHUSsI, PEAKTUBHOTO
JIBUTATEJIS.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepenne yaenbHoN TEIIIOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeujecmea. Pazoevie nepexoont

[TapooOpa3zoBanue u koHJeHcarusl. Mcnapenue u kuneHue. AOCONIOTHAS U
OTHOCUTEIIbHAsA BIAXHOCTh BO31yxa. HacklmeHHbI map. YaenbHas TeIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATypPbl KUTIEHUSI OT JaBJICHHUS.

TBépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuanbl. [lnaBrmenue wu
KpUCTaJUTM3aIus. Y IeJabHasl TerioTa miaBienus. Cyonumanus.

VYpaBHeHUE TEMIOBOTO OajiaHca.

TexHuyecknue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU TMOJIYUYECHHS] COBPEMEHHBIX MAaTEpHAJOB, B
TOM YHCJIE HAHOMATEPUATIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBoiiCTBa HACBHILLIEHHBIX TAPOB.

Kunenuve npy moHWKEHHOM JIaBJICHUU.

CriocoObl M3MepeHus BIaXKHOCTH.

HaOnronenue HarpeBaHus U IUIABJICHUS! KPUCTALTMYECKOTO BEIECTBRA.

JleMoHCTpanusi KpUCTaIoOB.

Yyenuueckuii sxcnepumenm, 1abopamopusie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DIeKTpu3alus Tell. DJIEeKTpUIeCcKuil 3aps. J[Ba Buia 3JIEKTPUUECKUX 3aPsIJIOB.
[IpoBOAHUKHM,  JTUANEKTPUKH U TIOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIIEKTPUUYECKOTO 3apsia.
B3aumoneiictBue 3apsaaoB. 3akoH Kynona. TodeuHblil 3eKTpUYECKUil 3apsi.
DnekTpuueckoe mone. Hampsok€HHOCTh  2yieKTpudeckoro mojis.  I[lpuniun

CYIEPIIO3ULUN BJICKTPUUYECKUX MOJIeH. JIMHMM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.



PaGota cun anekrpocratudeckoro mojs. [lorennuan. Pa3HocTs mOTEHIIUATIOB.
[IpOBOIHUKM W AWANEKTPUKH B 3JIEKTPOCTATUYECKOM IoJe. Jluaniexrpuueckas
MIPOHULIAEMOCTb.

DnekTpoéMKocTh. KoHaeHcaTop. DIeKTPOEMKOCTh MIJIOCKOTO KOHAEHCATOPa.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckrue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: 3JIEKTPOCKOII,
AIIEKTPOMETP, DJICKTPOCTaTHUYECKas 3alluTa, 3a3eMJIEHHE DJIEKTPOIpPHOOpOB,
KOH/JICHCATOp, KONMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUIT ICUCTBUS JIEKTPOMETPA.

B3auMmopencTBre HAANEKTPU30BaHHBIX TEI.

DJIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TE.

IIpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKTpocTaTuuecKas 3aiuTa.

JIA3JIEKTPUKY B SJIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IUIOCKOTO KOHZEHCAaTopa OT IUIOIIAIH
IJIACTUH, PACCTOSAHUS MEXKIY HUMH U JUIJICKTPUIECKON NPOHUIIAEMOCTH.

DHeprus 3apsSKEHHOT0 KOHIEHCATOpA.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

N3mepeHne 2neKTpoEMKOCTH KOHIEHCATOPA.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DSJIEKTPHUUYECKOIO TOKA.
Hcrounuku Toka. Cuia toka. [locTosiHHBIN TOK.

Hanpspxenne. 3akon OMa 1151 ydacTKa LETH.

DJIEKTPUYECKOE CONPOTUBIICHHE. YIEIBbHOE CONPOTHBIEHUE BELIECTBA.
[TocnenoBaTenpHOE, TApAIENbHOE, CMEIAHHOE COEIMHEHUE TIPOBOIHUKOB.

PaGora oanexktpuueckoro Toka. 3akoH JDkoyns—Jlennma. MomHOCT
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIAsl CHJia U BHYTPEHHEE CONMPOTUBIICHUE HWCTOUYHMKA TOKA.
3axoH Oma 11 OJTHOM (3aMKHYTOM) 3JieKTpuyeckoi nenu. Kopotkoe 3ambIkaHue.

DJIEKTpOHHAasT ~ OPOBOAMMOCTh  TBEPABIX  METAIOB.  3aBUCUMOCTH
CONPOTUBJICHUSI METAJJIOB OT TemMIiepaTypbl. CBEpXIpPOBOJIUMOCTb.

DNeKTpUYeCKnid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITy4KOB.

[TomynpoBOIHUKH. CobOcTBeHHas " MpUMECHAas MIPOBOJIUMOCTH
noTynpoBogHUKOB. CBoicTBa p—N-nepexoaa. [lomynpoBogHUKOBBIE TPHUOOPHI.

DONeKTpUYeCcKuidi TOK B pacTBOpax M paciuiaBax  JJIEKTPOJIUTOB.
DNEeKTpOIUTUYECKas: AUCCOIUALINS. DIEKTPOIIH3.

DJIeKTpUUEeCKUM TOK B Ta3zax. (CaMOCTOATENbHBIH M HECaAaMOCTOATEIbHBIN
pa3psa. Momuus. [Inazma.



TexHUYecKue YyCTPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: aMIEPMETP,
BOJIbTMETP, PEOCTaT, MCTOYHHUKH TOKa, DJIEKTPOHArpeBaTeiIbHbIC MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIH AUO/,
TEPMUCTOPHI U POTOPEIUCTOPHI, MOTYPOBOJHUKOBBIN THO, ralbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUibl TOKA U HAIPSKEHUS.

3aBUCUMOCTh COINPOTUBIICHUS [WIMHAPUYECKUX MNPOBOJHUKOB OT JJIMHBI,
IO TIOTIEPEYHOr0 CEUCHUS U MaTepuaa.

CwMeliaHHOE COeIMHEHNE TPOBOTHUKOB.

[Ipsimoe wu3MepeHue dIeKTpoABMXKYIIeH cuibl. KopoTkoe 3aMblkaHHe
raJbBaHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTh COMPOTUBJIEHUS METANIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE RJIEKTPOIUTOB.

W ckpoBoil paspsii 1 IPOBOJMMOCTD BO3yXa.

OOHOCTOPOHHSS MPOBOAUMOCTD JTUO/IA.

Yuenuueckuii sxcnepumenm, n1abopamopmsie pabomul

N3yueHne cMenaHHOro COeIMHEHUS PEZUCTOPOB.

W3MepeHne 3JIEKTPOJBUKYILIEH CUJIbl UCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONPOTHUBJICHUS.

HaGmronenue amextposusa.

MexnpeaMeTHbie CBSA3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsIETCS C
y4€TOM COJIEp>KATEIbHBIX MEXKIIPEAMETHBIX CBsI3ed C KypcaMH MaTeMaTHKH,
OMONOTHH, XUMHH, TeoTpadyu U TEXHOJIOTHUH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHWE, HAay4HbId (akT, runore3a, (QpuU3nyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOACHHE, IKCIIEPUMEHT, MOJICIIUPOBAHHE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHUe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIUS,
napabona, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (PYHKIIUU:
CUHYC, KOCUHYC, TAHT€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMXKEHUE B KUBOW mpupoje, auddys3us, ocMoc,
TEIMJI000MEH JKMBBIX OPTraHU3MOB (BUIBI TEILIONIEPEIayH, TEIJIOBOE PABHOBECHE),
AIEKTPUUECKHE SIBJICHUS B dKUBOM MPUPOJIE.

Xumus: TACKPETHOE CTPOEHHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHASI Macca, TEIIOBbIE CBOMCTBA TBEPABIX TEN, KUJIKOCTEH U ra3oB,
AIEKTPUYECKUE  CBOMCTBA  METANIOB,  AJEKTPOJIUTHUYECKAS  JAMCCOLMAIUA,
raJibBaHUKa.

l'eoepaghus: BNaxxHOCTh BO3AyXa, BETPHI, 0apoMeTp, TEPMOMETP.



Texnonocus.: npeoOpa30BaHUE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4ET TpEHMS B TEXHUKE, MOJAIINWITHUKHA, HCIIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbCca B TEXHUKE (pakeTa, BOJAOMET M JPYTHUE), JBUraTeb BHYTPEHHETO
CrOpaHus, napoBas TypOHHa, OBITOBOW XOJOJUIBHUK, KOHIUIIMOHEP, TEXHOJIOTUU
IIOJIyYEHUs] COBPEMEHHBIX MAaTepUaJoB, B TOM YHCIE HAHOMATEpPUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alluTa, 3a3€MJICHUE 3JIEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHbIE puOOpBHI,
3JIEKTPOOCBETUTENBHBIE IPUOOPHI, TAJIbBAHUKA.

11 KIIACC

Paznen 4. DaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpoOMazZHUMHAA UHOYKUUA

[TocTtostHHBIE MarHuTHL. B3anmoaencTBUE MOCTOSSHHBIX MATHUTOB. MarHuTHOE
nosie. Bektop MarauTHOM MHAYKUMHA. [[pHHIMI Cyneprno3nny MarHUTHBIX MOJIEH.
Jluanu MarHuTHOM wuWHAyKIMU. KapThHa JUHUNA MarHUTHONW WHIYKIUU MOJIA
MOCTOSTHHBIX MAarHUTOB.

MarautHOoe TI0J€ TPOBOJHHMKA C TOKOM. KapTuHa IWMHUN WHIYKUWAH
MAarHUTHOTO TOJIS JJIMHHOTO MPSIMOTO MPOBOAHUKA U 3aMKHYTOTO KOJBIIEBOTO
MPOBOJHUKA, KAaTyIIKH ¢ TOKOM. OnbIT Opcrena. B3anmoneicTBre NpoOBOIHUKOB C
TOKOM.

Cunia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuna Jlopenua, e€ MOaysib U HanpaBJieHUE. [[BHKEHUE 3apsHKEHHOW YaCTULIBI
B OJIHOPOJIHOM MarHuTHOM 1ose. Pabota cuibl Jlopeniia.

SIBneHue DNEKTPOMArHUTHOW MHAYKOMU. IIOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIXKYILAs Cula WHAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu Papanaes.

BuxpeBoe nsnexkrpudeckoe Moje. DICKTPOABWKYILAS CHJIA WHAYKUAH B
MIPOBOJIHUKE, IBUAKYIIEMCS MTOCTYIIATENBHO B OJJHOPOJHOM MAarHUTHOM MOJIE.

IIpaBuo Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKUHMH. OJIEKTPOJABIKYIIAA  CHJa
CaMOMHAYKIIHH.

DHEeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DNEeKTPOMAarHUTHOE TOJIE.

TexHndeckrue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: MOCTOSHHbBIC
MarHuThl, 3JEKTPOMArHUTHI, 3JIEKTPOABUTATENb, YCKOPUTEIN >SJIEMEHTapHBIX
YaCTHIl, MHIYyKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO MyYKa MarHUTHBIM IOJIEM.



JIvHUM MHIYKIMA MAarHUTHOTO TTOJISL.

B3anmonencTBre 1ByX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JenctBre cuiibl JIopeHI1a Ha MOHBI SJIEKTPOJIUTA.

SIBiieHUE PIIEKTPOMArHUTHON UHYKIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTh JJICKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH MU3MEHEHUS
MarHuTHOTO ITIOTOKA.

SIBieHrE CAaMOMHTYKIIMH.

Vuenuuecxuii sxcnepumenm, rabopamoptvle pabomol

N3y4yeHrne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MAarHUTa Ha PaMKy C TOKOM.

HccnenoBanue ABICHUS 3JIEKTPOMArHUTHOW UHYKIIAH.

Pasznea S. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpOMAZHUMHbIE KONEOAHUA

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJeOaHUS.
["apmonunyeckue konebanus. [lepumon, wacrora, amrumryga u ($aza KoyieOaHUU.
[IpyXMHHBIN MasTHUK. MareMaTH4eCKUii MAasATHUK. Y PABHEHHE T'apMOHUYECKHUX
kosebanuii. [IpeBparienue 3Hepruu Npyu rapMOHUYECKUX KOJIEOAHUSIX.

Konebarenbubiii  koHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJEOAHHS B
UJICATPHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXIy MEXaHUYeCKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusiMu. dopmyna Tomcona. 3akoH coxpaHEHUs
SHEPI'UM B UJI€aTbHOM KOJIe0aTeIbHOM KOHTYpE.

[IpencraBienue o 3aTyXarolmux KojieOaHusX. BeIHYK/IeHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHMUsI.

[lepemennbiii TOK. CHHYyCOMJAIbHBIM NEPEMEHHbIH TOK. MOIIHOCTD
MEPEMEHHOT0 TOKa. AMIUIMTYJAHOE€ W JCHCTBYIOIIEE 3HAYEHHWE CHJIbI TOKA U
HaIpPsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
SHEPIruM. DKOJIOTUYECKHE PUCKHU TPHU MPOU3BOJCTBE 3eKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, F€HEPATOP MEPEMEHHOI0 TOKa, TMHUM JIEKTpOIepeiay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KojaeOAaTeNbHON CUCTEMBI (MIPY>KUHHBIA WM
MaTeMaTUYECKUI MasTHHK).

Halmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanrie CBONCTB BBIHYK/ICHHBIX KOJIECOAHUM.

Habnronenue pezoHanca.



CBOOOIHBIE AIEKTPOMArHUTHBIE KOJICOAHUSI.

OcuwinorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSIKEHUS OT BPEMEHU) IS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3oHanc mpu mocienoBaTeIbHOM COCIMHEHUU PE3UCTOPa, KaTYIIKH
WHIYKTUBHOCTHU M KOHJEHCATOpA.

Monenb TMHUY 3JIEKTpONEpe1ayu.

Yuenuueckuii saxcnepumenm, nabopamopmvie padbomul

HccnenoBanue 3aBUCUMOCTH TEpUOa MajbIX KoJieOaHUIl Tpy3a HA HUTH OT
JUTMHBI HUTU U MAacCChI Tpy3a.

HccnenoBanue mepeMeHHOTO TOKA B LIEMU U3 TTOCIIEI0BATEIBHO COSTMHEHHBIX
KOHJIEHCATOpa, KaTyIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaZHUNIHbBLE 0JIHbL

Mexannueckue BOJHBI, ycioBusi pacnpoctpaHenus. llepuon. CkopocTb
pacmpocTpaHeHuss Y JJIMHA BOJIHBL. [lomepeuHble W TPOJOJILHBIE BOJHBI.
HNuTtepdpepenus u nuppakuus MEXaHUIECKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CJIOBUS U3IIYYEHUS JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B snexkrpomarautHoi BoiHe. CBOMCTBa
AJIIEKTPOMArHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJspu3aius, audpakims,
unrepdepeniusi. CKopocTh 3JIEKTPOMarHUTHBIX BOJIH.

[IIxama 3IeKTpOMarHUTHBIX BOJIH. [I[prMeHeHHe 3JIeKTPOMarHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIUTIBI paOCBSI3U U TeIeBUACHUS. Pagnonokanus.

DIEKTPOMArHUTHOE 3arpsiI3HEHUE OKPYKAOLIEN CPEIBI.

TexHuYecKrue yCTpONCTBA M MPAKTHYECKOE TPUMEHCHHE: MY3bIKAJIbHBIC
WHCTPYMEHTHI, YJIbTPa3BYKOBas IWAarHOCTHKAa B TEXHHWKE M MEIWIIMHE, pajaap,
paanonpuéMHUK, TeJIeBU30p, aHTeHHa, Tenedon, CBY-neys.

Jlemoncmpayuu

OOpa3zoBaHue U paclpoOCTPAHEHUE MONEPEYHBIX U TPOJOJIbHBIX BOJIH.

Komne06mromeecs Te10 Kak UCTOYHUK 3BYKa.

HabGntonenue orpakeHus: M NpeJOMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue natepdepennnu u qudpakiini MEXaHUIECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOmronenne cBsI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOMN KoJeOaHUM.

HccnenoBanre CBONCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPaXXKEHUE, MIPEIOMIICHHUE,
noJisipu3arys, TuQpaxius, THTEpPEpeHITHsL.

Tema 3. Onmuxa



['eomerpuueckas onrtuka. lIpsmoinHENHOE pacHpoOCTpaHEHUE CBETa B
OJHOPOJIHOM cpene. JIyd cBera. ToUeUHBI HCTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IIJIOCKOM 3€pKaJe.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. lIpenenpHbIl yrosa IOJHOTO
BHYTPEHHETO OTPAKEHHUSI.

Hucnepcus cBera. CrnoxxHbIi coctaB Oenoro cBeta. Ler.

Cobuparomniye 1 paccerBaroliye TuH3bl. ToHkas TuH3a. DOKyCcHOE paccTosiHUE
U onTHYecKas cuia TOHKOM JuH3bl. [locTpoeHne n3o0pakeHuil B cOOUpaIOUX U
pacceuBaromux JuH3ax. PopMysa TOHKOM JIMH3bL. Y BETUYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONTUKH.

BonnoBass ontuka. HWurepdepenius cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(a3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpaxuus cBera. JudpakiuoHHas pemérka. YcCIoBUE HAOIIOICHUS
IJIaBHBIX ~ MAaKCUMyMOB TIpU  TAJEHUM MOHOXPOMATHYECKOrO0 CBETa Ha
TU(PAKIIMOHHYIO PEMIETKY.

[Tonsipuzanus ceera.

TexHuyeckre yCTpPOMCTBA M MPAKTHUUECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOIN, TEJIECKOI, BOJIOKOHHAs
OITHKA, TU(PPAKITMOHHAS PEIIETKA, TTOJISIPOUI.

Jlemoncmpayuu

[IpssMONMHEHOE pacpOCTPAaHEHUE, OTPAKEHHE M IPEJIOMIICHUE CBETA.
OnTtuyeckue mpudOpBkI.

[TonHOE BHYTpEeHHEE OTpakeHue. Moiesib CBETOBO/IA.

HccnenoBanre CBOMCTB H300paKEHUH B JIMH3AX.

Mopenu MuKpocKkorna, TeJIeCKomna.

HaGmronenune natepdepeHinm ceera.

Habmronenune nudpakiuu ceera.

HaGmronenue nucnepcuu cBera.

[TonyudeHue ciekTpa ¢ MOMOUIBIO MPU3MBI.

[ToyyeHue ciekTpa ¢ mMOMOIIbIO AUGPAKIIUOHHON PEHIETKY.

HaOGmronenue noysipuszanuu CBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbomul

N3MmepeHnue nokasaresns npesioMJIeHUs CTeKIIa.

HccnenoBanre CBOMCTB H300paKEHUH B JTMH3AX.

HabGmronenne nucnepcuu cBera.

Pa3znen 6. OcHOBBI crIeIHAJIBLHON TEOPUH OTHOCHTEIbHOCTH



I paHMIIBI IPUMEHUMOCTH KJIACCHYECKON MeXaHUKHU. [locTyaTe! crienuanbsHOM
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJIA CKOPOCTH CBETa B BAaKyyMe,
MPUHIIUAI OTHOCUTEIBHOCTU DUHINTEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHHU M COKpAICHUE
JUIVHBI.

OHeprus 1 UMILYJIbC PEIIATUBUCTCKON YaCTHLIBI.

CBs13b Macchl € PHEPruer U UMIYJIbCOM PEISITUBUCTCKON YaCTHUIIbI. DHEPTHUS
IIOKOS.

Paznea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmy:a [lnanka cBsi3u sHEPrUM POTOHA C €TI0 YACTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre U uccnenoBanue Gorordpdexra. Onpitel A. I'. CrosneroBa. 3akoHBI
dotorpdexra. YpaBuenue OiiHmTeiHa 11 poTodpdekra. «KpacHas rpaHunar
dboTorddexra.

Hasnenne cBera. OnbiThl I1. H. Jlebenena.

XUMHUYECKOE EUCTBUE CBETA.

TexHHu4ecKue YCTpOICTBA U MPAKTHYECKOE IPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAs OaTapes, CBETOAUO/I.

Jlemoncmpayuu

®doTo3dQdeKT Ha YCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHeEITHET0 (poTodddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccessHUIO 0 -HaCTHIL.
[InanerapHas mopens aroma. [loctynatel bopa. M3nyueHne u noriiomeHue
(GOTOHOB MpU MEepexo/e aToMa C OJHOIO YPOBHSI SHEPrHMM Ha Jpyroil. Bumel
criekTpoB. CIIEKTp YpOBHEW SHEPTUM aTOMa BOJAOPO/A.

BousiHOoBBIE cBOVicTBAa yacTull. BosHbl ne bpoiiist. KoprycKynsipHO-BOJIHOBOM
JTyaJin3M.

CroHTaHHOE U BBIHYXJICHHOE U3ITyUYCHHE.

TexHudeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIIEKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopna.

Omnpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGntonenue inHeHyaThIX CIEKTPOB U3ITyUYEHHUS.

Jlazep.



Yuenuueckuii saxcnepumenm, nabopamopmusvie padomul

HaOnronenue tMHe4aToro CekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JTOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeneneHnio coctaBa paJuoakTUBHOTO
m3nydenns.  CpoiictBa  ambda-, Oera-, ramMMma-usiydeHus.  BrusHue
PaIUOAaKTUBHOCTH HA )KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30tomnsl.

Anbda-pacnag. ODJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3JIlyyeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.

S nepHble peakuuu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACTIEKThI IACPHON SJHEPTETUKH.

DinieMeHTapHble YacTUIbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOJIIOIEHHS U PETUCTPALIUN 3JIEMEHTAPHBIX YaCTHLI.

dyHaMeHTalbHbIe B3auMOJieicTBUA. EMMHCTBO pu3nueckol KapTUHBI MUDPA.

TexHuyeckue yCcTpoucTBa U IPAKTHUYECKOE IIPUMEHEHUE: TO3UMETP, KaMmepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOIINUX YaCTHLL.

Yuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

HccnenoBanre TpeKOB 4acTHIL (10 TOTOBBIM (oTOrpadusim).

Pa3znen 8. JiieMeHTBI ACTPOHOMHUY U aCTPOPU3NKH

DOtanbl pa3BUTHUS acTpoHOMUU. [IpukiiafHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHH.

Bupa 3Bénnoro nHeba. Co3Be3ausi, sipkue 3BE3MbI, IUIAHETHI, UX BHJIUMOE
JIBHOKCHHE.

ConHeuHas cucteMma.

Connne. ConHeuHass akTUBHOCTh. McTounuk sHeprum CoiHII@ U 3BE3.
3BE31BI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CHEKTPAJIbHBIM KJIacCc —
CBETUMOCTB». 3BE3bI TJIABHOM IOCISIOBATCILHOCTH. 3aBHCHUMOCThL «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM IMOCJIEAOBATEIIbHOCTU. BHYyTpeHHEe CTpoeHue
3BE37. COBpEeMEHHBIC MPEJCTABICHUS O MPOUCXOXKACHUU U 3Botonu CojHia 1
3BE311. DTambl )KU3HU 3BE3I.

Mineunsiii [Iyte — Hama I'amaktuka. [lonoxenune m aBmwxkeHue CoyHUA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBaszapsl. YEpHbIE ABIPHI B sApax
rajaKTHUK.



Bcenennas. Pacmupenne Beenennoit. 3akon Xa06ma. Pazberanue rajmakTuk.
Teopus bonpmoro B3peiBa. PenukroBoe n3inydeHue.

Macirabnas ctpykrypa Beenennoit. Meraranakruka.

Hepeménnbie mpoOaemMbl aCTPOHOMUHU.

Vuenuuecxue nabnooenus

HaOnroienusi HEeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAHUEM KOMITbIOTEPHBIX
MPWIOKEHUHN I ONPENeNICHUS TTOJ0XKEHUS HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be311s CEeBEpHOro MOyIIapys U IPKUE 3BE3bI.

Hab6monenus B Teneckon Jlynsl, mianet, Mieunoro Ilytu.

O6o01maomee NOBTOPEeHUE

Ponr ¢usuku u acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, POJIb U MECTO (DU3UKU U
ACTPOHOMHU B COBPEMEHHOW HAYYHOUW KapTHHE MHpPA, POJib (U3UUECKOU TEOPUU B
dbopMHUpOBaHUU MPECTABICHUN 0 (HU3NUECKON KapTUHE MUPA, MECTO (PU3UUYECKON
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYUYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MexknpeaMeTHble CBSI3H

N3yuenue kypca ¢usuku 0a30Boro ypoBHsa B 11 kimacce oCymiecTBIsIETCS C
YYETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C W3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4HbIA (akT, rumore3a, (pu3myeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJICITMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pewieHHWE CHUCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKUE
(GYHKIIUU: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJECTBO, BEKTOPbl M MX MPOEKIWH HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BO/IHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIBHHUKOB,
oTpejiesieHHE TUIONIAIN TIIOCKUX PUTYp U 00bEMa Tell.

buonoecusa: »nextpuueckue SBICHUS B KUBOW MpUpoae, KoseOaTeabHbIe
JIBVKCHUS B )KMBOM MPUPOJE, ONITUYECKUE SABJICHUSA B )KUBOMW MPUPOJE, ACUCTBUE
paauanyy Ha )KUBbIE OPTraHU3MBI.

Xumus: CTPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUINYECKASI CTPYKTypa TBEPABIX
TeJI, MEXaHW3Mbl 00pa30BaHUS KPUCTALTNICCKON PEETKN, CIEKTPATIbHBIA aHAJHN3.

l'eocpagpua: wmarHuTHBIE TIONIOCA 3€MJIM, 3aJI€Kd MArHUTHBIX Py,
dhoTochEMKa 3eMHOM MOBEPXHOCTH, MPEJICKA3aHUE 3eMJICTPSCCHUIA.

Texnonocusa: NWHUAM DJEKTPOIIEpenad, TEHEPATOp IEPEMEHHOrO TOKa,
AIEKTPOABUTATENb, WHAYKIMOHHAS I€4Yb, pPaaap, PaJAUONPUEMHUK, TEIEBU30D,
anTeHHa, tenedoH, CBY-meub, MpOEKIIMOHHBIM ammapar, BOJOKOHHAs OITHKA,
coJIHEUHas barapes.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
P®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHU A

OcBoenne yueOHOro mnpenmera «@Pu3nMkKa» Ha YpPOBHE CpPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOJKHO OOECIEUUTHh JTOCTHIKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTEeIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATDBI

JIngHOCTHBIE Pe3yJIbTaThl OCBOCHHUS yUeOHOro npeaMera « Pu3nKay JT0KHBI
OTpaXaTh T'OTOBHOCTh M CIIOCOOHOCTh OOYyYaloOIUXCS PYKOBOACTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIluM, TO3WTUBHBIX BHYTPEHHUX  YOEXKIEHHI, COOTBETCTBYIOIIUX
TPAIUIIMOHHBIM I[IEHHOCTSIM POCCUMCKOTO OOIIECTBa, PACIIMPEHUE KU3ZHEHHOTO
OMbITA U OMbITA AEATEIBHOCTH B MPOILIECCE pean3alii OCHOBHBIX HaIlpaBIICHUI
BOCIIUTATENIBHON ESITENBbHOCTH, B TOM YHCIIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTh IPAXKIAHCKON MO3ULIUKU 00YUAIOIIETOCA KaK aKTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUMCKOI0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX T'YMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

FOTOBHOCTh BECTH COBMECTHYIO NIESTEIIBHOCTh B MHTEpPECAX TIPa)kKIaHCKOTO
o0111ecTBa, y4aCTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEIIbHON OpraHU3allNY;

YMEHHE B3aUMOJIENICTBOBATH C COLIMATIbHBIMU UHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMHA U Ha3HAUYCHHUEM;

TOTOBHOCTh K TYMaHUTApHON U BOJOHTEPCKOMN AEATEIbHOCTH;

2) IAaTPUOTHYECKOTO0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTh POCCUNCKOM IPAKIAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOUIEHHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JOCTHUKEHUSAM
POCCUNCKUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0O M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPAJIbHO-HPABCTBEHHbICE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JEATEIIbHOCTU YYEHOT0;

OCO3HAHUE JIMYHOTO BKJIaJa B MOCTPOCHUE YCTOMUYUBOTO OYIyIIETO;

4) 3CTeTHYECKOT0 BOCTIMTAHMA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl 3CTETUKY HAY4YHOI'O TBOPYECTBA,
mpuUCyIIero (pu3ndecKoit HayKe;

5) TpyA0BOT0 BOCIIUTAHUSI:



UHTEpEC K pa3luyHbIM cdepaM MpodhecCHOHATbHON IESTENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBINA BHIOOD
Oynymel mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBL;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSHKEHUU BCEH JKU3HU;

6) IK0JI0rHYecKOro BOCIIUTAHUS

c(OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpbl, OCO3HAHHE TJI00AIBHOTO
XapaKkTepa SKOJOTUYECKUX MPoOIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPY>KAIOIIEH Cpelle HA OCHOBE
3HAHUS LEJIed YCTOMYMBOIO Pa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PUBHKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUSA:

C()OPMUPOBAHHOCTb MMPOBO33PEHUS, COOTBETCTBYIOLETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Yy4YeHUs! (PU3HKHU OCYIIECTBIIAThH POEKTHYIO U UCCIEA0BATENbCKYIO IS TEIIBHOCTD
VHIUBUYyaJIBHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJIbTATDBI

Ilo3HaBaTe/ibHbIE YHHUBEPCAJIbHbIE y4eOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIMpOBaTh W aKTyaIM3UpOBaTh  MpoOsEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JESITENbHOCTH, 3aJaBaThb MHapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOpPEUYUST B  paccMaTpUBaEMbIX
bu3YeCcKuX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHS] MPOOJIEMBbI C YYETOM aHAIM3a WMEIOIIUXCS
MaTepUAIIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTh, OIICHUBATh COOTBETCTBUE PE3YyJIbTATOB
1[EJISIM, OLIEHUBATh PUCKH TOCJICICTBUMN JEATEILHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BUPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIUICHUE TIPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBrbIe ucciaenoBarejbCKHe 1eHCTBUA.
BJIaJIETh HAyYHOW TEPMUHOJOTHEH, KIIIOYEBBIMU TOHSATUSIMH M METOJaMHU
buznueckoil HayKu;



BIIAJICTh HABBIKAMHU y4e€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIbHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHbHOMY TTOUCKY
METOJ/IOB pelIieHusl 3a/1ad (U3UIECKOTO CONCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB IIO3HAHUS,

BJIQJIETh BHJAMHU JICSITEIBHOCTH IO TIOJYyYCHHIO HOBOTO 3HAHUA, €ro
WHTEPIpPETAlUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUI0O B PA3IMYHBIX YUYEOHBIX
CUTYaIMsIX, B TOM YHCJIE TIPH CO3/IaHUN YICOHBIX MMPOCKTOB B 00J1aCTH (HH3HUKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyaJIM3UpOBaTh 3ajauvy,
BBIJIBUTaTh THUIIOTE3Y €€ PEIICHUS, HAXOAUTh apIyMEHTHI JUIS TOKa3aTeIbCTBa CBOUX
YTBEPKJIECHUM, 3a1aBaTh IMapaMeTPbl U KPUTEPUH PEILICHHUS;

aHANMM3UPOBATh TIOJNYYCHHBIC B XOJEC PEIICHHUS 3a7addl  pPe3yJIbTaThl,
KPUTHYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOPMYIHPOBATh COOCTBEHHBIC 3a7adyd B 00pa30BaTEIIbHOM
NEATETLHOCTH, B TOM YHCIIC TIPH U3yYCHUH (PU3UKH;

JaBaTh OIICHKY HOBBIM CHTYAIlUsIM, OIICHUBATH MTPUOOPETEHHBIN OIIBIT;

yMETh TIEPEHOCUTh 3HaHWA TI0 (HU3MKE B TPAKTUICCKYIO 00JacCTh
KU3HEICATCIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX IIPEAMETHBIX 00JIacTe;

BEIJIBUTATh HOBBIC HJICH, TTPEIaraTh OpUTHHAIBHBIC TOAXOBI U PEIICHMUSI,

CTaBUTH MTPOOJIEMBI U 33/1a4UH, JIOIMTYyCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pa6ora c nndopmanueii:

BJIaJICTh HaBBIKAMHM IOJYyYCHHS MHGOpPMAIUA (PU3MUECKOTO COACP)KAHHS W3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSATEIIBHO OCYIIECTBIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMIO W HWHTEPIIPETAINI0 MHPOPMAIMKM PA3IUYHBIX BHIOB W (HOpM
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

HCIIOJB30BaTh  CPEACTBA  HMH(POPMAIMOHHBIX M KOMMYHHKAITMOHHBIX
TEXHOJIOTHHA B PEIICHWH KOTHUTHBHBIX, KOMMYHHKATUBHBIX W OPTaHU3aIIMOHHBIX
3a/1a4 ¢ COOTI0IeHHEeM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepeKeHrs, MPABOBBIX M ATHYECKUX HOPM, HOPM HWH(OOPMAIMOHHOM
0e3011aCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IUYHBIX (popmarax ¢
y4€TOM Ha3HAYCHUS HH(POPMAIIUU | TIEIICBOM ayIUTOPHH, BRIOUpast ONTUMATILHYIO
dbopMy TIpEICTaBIICHHS ¥ BU3yaTH3aIiH.

KoMMyHuKaTHBHBIE YHHBepcaIbHbIe yueOHbIe 1elCTBUSA:
OCYIIECTBIISTH OOIIIEHUE Ha YPOKaX (PU3UKH U BO BHE-YPOUHOH JIEATEITHHOCTH;
pacmo3HaBaTh MPEANOCHUIKHM  KOH(IMKTHBIX CHTyallMd ®  CMsTr4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOYKY 3pPEHUS C HMCIOJb30BaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIIOJIL30BaTh MPEUMYINECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMAaTHKYy W METOJbl COBMECTHBIX ICHCTBHH C y4ETOM 0OIIMX
MHTEPECOB M BO3MOKHOCTEH KaXKJI0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIM  COBMECTHOW  JEATEIBHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ JOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poid ¢ y4ETOM MHEHHH Y4YacTHUKOB, OOCYXKIATh pPE3yJIbTaThl
COBMECTHOH paboTHI;

OIICHHBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO YIaCTHUKA KOMAaH/IbI B OOTIHIA
pe3ynbTaT Mo pa3paboTaHHBIM KPUTEPHUSIM,

npeajiaraTh HOBBIE TMIPOEKTHI, OIICHMBATh HUJEU C TO3UIUA HOBH3HBI,
OpUTHHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIIECTBJIATh TMO3UTUBHOE CTPATETHYECKOE TIOBEACHUE B Pa3IMYHBIX
CUTYaIHSIX, TPOSIBIISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUIINATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIC Y4eOHbIe NelCTBUSA
Camoopranusauus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENIbHYIO NI€ATEIbHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3aJ1aUM;

CaMOCTOATEJIBHO COCTABJIITh IUIAH PELICHHS PACYETHBIX M KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKON pabOThI C YUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUM;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsTh paMK1 y4eOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

Jenatb OCO3HAaHHBIM BBIOOp, apryMEHTHpOBaTh €ro, OpaTb Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBATh (POPMHUPOBAHUIO U TPOSIBICHUIO JPYAWIMH B 00JaCTH
(bu3MKH, TOCTOSIHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YJMOIMOHAJIBHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsiM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISM;

BJaJeTh  HABBIKAMU  MO3HABAaTEJbHOM  pediiekcuu  Kak  OCO3HAHHUSA
COBEPIIAEMBIX JIEMCTBU M MBICIUTENIBHBIX MPOLECCOB, HMX PE3yJbTaTOB H
OCHOBAaHMUI;

UCITIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



yMETh OIIEHWBATh PHUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS IO HUX
CHU)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
JeSITEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTHI JPYTHUX TIPH aHAINU3E pe3yIhTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OMIMOKH.

B mporiecce mocTrKeHUS THYHOCTHBIX PE3yJIBTaTOB OCBOCHHUS MMPOTPAMMBI 110
buzuke IS YpOBHA CpelHero oOmero oOpa3oBaHUA Yy  OOYYarOIIMXCS
COBEPIIICHCTBYETCS HYMOIIMOHAIIbHBIH UHTEIJICKT, TIPE IO Iar afOIIHIA
c(hOpMHUPOBAHHOCTb:

CaMOCO3HaHUsl, BKJIFOYAIOIIETO CIOCOOHOCTh MOHUMATh CBOE AMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANpPABIICHUS Pa3BUTHUS COOCTBEHHOM AMOIIMOHAIILHON CepHl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHMSI, BKIIIOYAIOIIETO CAMOKOHTPOJIb, yYMEHHE NPUHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEACHHME, CIIOCOOHOCTHh AaIanTUPOBAaTHCA K
HAMOIIMOHAJIEHBIM U3MEHEHUSIM U TIPOSIBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHUBAIIMH, BKIIOUYAIOIIECH CTPEMJICHUE K JOCTIKEHUIO TSI U
yCrexy, ONTHMH3M, WHHUIIMATHBHOCTh, YMEHHE IEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

HMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOIIMOHATILHOE COCTOSIHHE
JIPYTUX, YYUTHIBATH €r0 TMPU OCYIIECTBICHUU OOIICHUS, CIOCOOHOCTh K
COUYBCTBHIO U COTIEPEKUBAHUIO;

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

HNPEAMETHBIE PE3YJIBTATBI

K koniy o0yuenus B 10 kiacce npeMeTHbIE Pe3yIbTaThl HA 06230BOM YPOBHE
JOJDKHBI OTPaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax pojib U MeCTo (Pu3nku B (HOPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YUYEHHBIX (PU3MUECKUX MOJIEICH:
MaTepuaibHas TOUKa, MHEepIUaIbHas cUcTeMa OTCU€Ta, abCOIIOTHO TBEPAOE TEIIO,
WJICaNbHBIN a3, MOJEIN CTPOCHHUS Ta30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3aps]l IPU pelieHnr (PU3nIecKux 3aj1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TMPOIECCHI) U OOBACHITH UX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKOW TEOPUM CTPOCHUS BEUIECTBA U



ANEKTPOAMHAMUKHU: PABHOMEPHOE U PAaBHOYCKOPEHHOE MPSIMOJIMHENHOE IBUKEHUE,
CBOOO/IHOE TAJICHUE TEJ, JBHXKCHHUE MO OKPYKHOCTH, WHEPIIUS, B3aUMOJICHCTBUE
ten, nuddys3usi, OPOYHOBCKOE IBMIKEHUE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHHH), TEIJIOBOE PaBHOBECHUE,
UCIIAPEHHUE, KOHJEHCALUS, IUIABJIICHUE, KPUCTAJLIM3AlUs, KUIICHHE, BIIAXKHOCTH
BO3/1yXa, MOBBHIIICHUE JABJIICHUS Ta3a MPU €r0 HAarpeBaHUM B 3aKPBITOM COCYJIE,
CBSI3b MEXJy NapaMeTpaMU COCTOSIHUS Ta3a B M30Mpolieccax, dIEKTpU3alus Ted,
B3aMMO/JICHCTBHUE 3aPAJIOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONb3YS (DU3MUYECKUE BEITUUYMHBI:
KOOpAMHATa, IyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC T€Jla, KHHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHWYECKasi MOIINHOCThb;, MPH ONHCAaHUU TMPABWIBHO TPAKTOBATH
(bu3MYEeCKUl CMBICT MCIOJIb3YeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXO0JUTh (OPMYJIbI, CBSA3BIBAIONIUE JIAHHYIO (DU3MYECKYIO BEIMYUHY C JPYTUMU
BEJINYMHAMU;

OMUCHIBATh M3YyYCHHBIC TEIJIOBBIE CBOMCTBA TE€JI M TEIUIOBBIC SIBICHUS,
UCIONB3Ysl (U3MUEeCKUEe BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KUHETUYECKasi SHEPTUsl XaOTUYECKOrO JBHMXKEHUS MOJIEKYJ, CPEIHEKBaIpaTUYHAs
CKOPOCTb MOJIEKYJI, KOJMWYECTBO TEIUIOThI, BHYTPEHHSSI PHEprusi, pabora rasa,
KO3(PGUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUM CMBICT HCHOJb3YyeMbIX BEJIMYMUH, HUX
0o0O3HAaueHUsT W EAWHMIIBI, HAXOAUTh (GOPMYJIbl, CBA3BIBAIONIUE JTAHHYIO
(U3MUECKyI0 BEJIMYMHY C APYTUMH BEJIUYNHAM;

OMUCHIBATh U3yUYEHHBIE AIEKTPUUECKUE CBOKMCTBA BEILIECTBA U SJIEKTPUUECKUE
sBJICHUSL (TIPOLIECChI), UCTIONB3Ysl (HU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PA3HOCTh MOTEHIMAJIOB,;
Py ONMHUCAHWM TPABWIBHO TPaKTOBAaTh (PU3UYECKUN CMBICI HCIOIb3YyEMBIX
BEITMYMH, MX OOO3HAUYECHUS] M €IUHUIIBI; YKa3blBaTh (POPMYJIbI, CBSA3BIBAIOLIUE
JaHHYIO0 (PM3UYECKYIO BEJIUYUHY C IPYTUMHU BEJIMUUHAMU;

aHaJTU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUEeCcKue
3aKOHBI U MPUHIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeroToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DSHEPruu, 3aKOH COXPAHEHUS UMITYJIbCa,
NPUHLNN CYNEPHO3ULUA CHJ, MPUHIUI PABHONPABUS HHEPLIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPUIO CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPEHEH KMHETUUYECKOW PHEPTUM TEIUIOBOTO JBUKEHUSI MOJICKYJI C
aOCOIIOTHOM TeMIlepaTypol, MEepPBbIi 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AIEKTPUYECKOro 3apsiia, 3akoH KyloHa, mOpw 3TOM pa3inyarh CIOBECHYIO
(GbOpMyITUPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKEHUE W yCJIOBUS (TPaHMUIIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATH OCHOBHBIC MIPUHIIHITHI ICUCTBYS MAIITUH, MPUOOPOB U TEXHUIECKUX
YCTPOMCTB; pa3auyaTh YCIOBHS MX O€30MaCHOrO MCIOJIb30BAHMS B IIOBCEIHEBHOM
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI 110 MCCJIEIOBAHUIO (DU3UUYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TPHU ITOM
dbopmyupoBaTh MpodaeMy/3aaady U THIOTE3Y y9eOHOTO IKCIIEPUMEHTA, COOMUPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OMBIT U (POPMYIHPOBATH
BBIBOJIBL;

OCYUIECTBJISTh MPSIMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIBHBIN CHOCOO M3MEPEHUS M MCIOJb30BaTh H3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy (PU3NYSCKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUH, MPU 3TOM KOHCTPYUPOBATh YCTaHOBKY,
(bUKCUpPOBATH PE3YIHTATHI MOJYYCHHON 3aBUCUMOCTH (PU3UUECKUX BETUYHH B BUJIC
Ta0IHI U TPaUKOB, AEJIaTh BHIBOJBI 10 PE3YyJIbTaTaM UCCIEAOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEIACHUU UCCIEAOBAHUN B
paMKax ydeOHOTO »HKCIIEPUMEHTa, Y4eOHO-HCCIIENOBATENbCKOM U IPOEKTHOU
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB U J1aOOPATOPHOIO
00opy10BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (PM3MYECKOW MOJEINbIO,
UCIOJIb3Ysl (PU3UUECKUE 3aKOHBI M IIPUHIIMIIBI, HA OCHOBE aHaJIM3a YCJIOBUS 3a/1auu
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3NUECKUE BEIMYUHBI U (POPMYIIHI,
HEOOXOoJuMbIe NIl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHHWBATH PEATBLHOCTH
MOJIyYEeHHOTO 3HAYCHUS (PU3UUECKOUN BEIIMYUHBI,

pelaTh KaueCTBEHHBIE 3a7au: BHICTPAUBATh JJIOTUYECKU HEMPOTHBOPEUHBYIO
LEMOYKY PACCYXKICHUN C OMOpOM Ha M3yUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3nYeCcKue ABIICHUS,

WCITIOJIB30BATh ITPH PEIICHUH YUEOHBIX 33/1a4 COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYpUPOBAHUS, WHTEPIIPETAIUN U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISIpHOM HWHGOPMALIMK, TOJYYEHHOW W3 pa3IMYHBIX
UCTOYHUKOB, KPUTUICCKU aHATM3UPOBATH MOTydaeMyto HHPOPMAIIUIO;

MPUBOJIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOLIECCOB OKPY>KAIOIIET0 MUPA, B Pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3KKE B TOBCETHEBHOM KU3HU IS
oOecrieueHuss OE30MAaCHOCTH TPU OOpaleHuu ¢ TpHOOpaMu M TEXHUUYECKUMH
yCTPOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHYECKOIO
MOBEACHUS B OKPYKAIOLIEH Cpeae;



paboTaTh B TpyIIe C BBHIMOJHEHUEM PA3JIUYHBIX COIMATBHBIX POJIEH,
IUIAHUPOBATh PadOTy TPYIIBI, PAMOHAIBHO pPaCHpenessaTh OOS3aHHOCTH U
TJIAHUPOBATH JICSITEIILHOCTh B HECTAHAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHHBATH
BKJIJT K&KJIOTO U3 YYaCTHUKOB TPYMIIbI B PEIICHUE paCCMAaTPUBAEMOM MTPOOIIEMBI.

K koniy o0yuenus B 11 kiacce npeMeTHbIe pe3yibTaThl HA 06a30BOM YPOBHE
JOJDKHBI OTPaXXaTh CPOPMUPOBAHHOCTH Y OOYJAIOIITNXCS YMEHUM:

JEMOHCTPUPOBATh HAa MpUMEpax Pojb M MeCTO (U3MKU B (POpMUPOBAHUHU
COBPEMEHHOW HAy4YyHON KAapTUHBI MHpa, B Pa3BUTUU COBPEMEHHON TEXHUKHU U
TEXHOJIOTU, B MPAKTUYECKOW IEATEIBHOCTU JIIOJEH, IEJIOCTHOCTh M €IMHCTBO
(bu3nYecKoil KapTUHBI MUDA;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3HUECKUX MOIEIICH:
TOYEUYHBIN SJICKTPUICCKUIN 3apsi, Tyd CBETa, TOYCUHBI UCTOYHUK CBETA, sIepHas
MOJIeJIb aTOMa, HYKJIOHHAas MOJEJIb aTOMHOTO fJipa MPU PEUICHUU (PU3NUECKHUX
3aj1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJICKTPOJMHAMUKHN U KBAaHTOBOW (DU3HKH: DJIEKTPUUYECKAS TPOBOTUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MarHUTHOE JEHCTBUSI TOKAa, B3aMMOJICUCTBHUE
MarHuTOB, JJIGKTPOMAarHUTHAasT WHAYKIWSA, JEHCTBHME MAarHUTHOTO TIOJS Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsf, AJIEKTPOMArHUTHBIE KOJeOaHUs U
BOJIHBI, MPSIMOJIMHEHHOE pPacHpOCTpaHEHUE CBETa, OTPaXKEHHUE, MPETOMIICHUE,
uHTephepeHnusa, audpaknus W TOJIpPU3alus CBETa, JHUCIEPCUS CBETa,
dboTtoanekTpudecknii 3phexT (poTodrddheKT), CBeTOBOES AaBleHNUE, BOSHUKHOBEHUE
JUHENYaTOro CIEeKTpa aToMa BOJIOPOJA, €CTECTBEHHAas U HCKYyCCTBEHHAas

PaguO0aKTUBHOCTD;
ONMKCHIBATh W3YYEHHBIE CBOMCTBA BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYIO  MPOBOAMMOCTb  pa3JIMYHBIX  Cped) W

AIIEKTPOMArHUTHBIE SIBICHUS (MPOLIECCHI), UCIONB3YsSd (U3NYECKUE BEIUUYHUHBI:
DIIEKTPUYECKUN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, JIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIas Cuia, padoTa TOKa,
WHIYKIUS MarHUTHOTO MOJsA, cuia Ammepa, cuna JlopeHna, WHIyKTUBHOCTH
KATYIIKH, SHEPTUs AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
Koie0aHuN B KoJeOaTeaTbHOM KOHTYpe, 3aps]l M CHjia TOKa B Mpollecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUU TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HKCIOJIb3YEMBIX BEJIMYMH, MX OO0OO3HAUeHHs W EAWHMIIbI, YKa3bIBaTh
(b OopMyJIBI, CBS3BIBAIONINE JAHHYIO (PM3UUECKYIO BEIMYUHY C APYTUMH BETUIMHAMMY;

ONMUCHIBATh H3YYEHHBIC KBAHTOBBIC SBIICHUS W MPOLECCHI, HCMOJIb3Ys
bu3nYecKue BEIMYMUHBI: CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI H
4acToTa CBETA, SHEPIUs U UMITYJIbC (POTOHA, MEPHO]T MOTypacnaga, SHEPTUs CBA3U



aTOMHBIX SI7IEp, TPU ONMUCAHWUU MPABUIBLHO TPAKTOBATh (U3UYECKUN CMBICIT
UCIIOJB3YEMbIX BEIMYUH, UX OO0O3HAYCHHS W €IUHMIIBI, YKa3bIBaTh (HOPMYIIbL,
CBS3BIBAIONIUE JIAaHHYIO (U3WYECKYI0 BEIWYWHY C JPYTUMH BEJIUYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MTOCJIEI0BATENILHOTO U MapaieIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Jxoyns—J/IeHma, 3aKkOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSIMOJMHEHHOTO PacIpOCTpaHEHUsI CBETA, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHIITEeHa Mg gororddexra,
3aKOH COXPAHEHHS DHEPruH, 3aKOH COXPAHEHUSI HMITYJIbCA, 3aKOH COXPAHECHHS
AIEKTPUYECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMcIia, MOCcTysathl bopa,
3aKOH PaJIMOAaKTUBHOIO pacnaja, Mpy 3TOM pa3indaTh CIOBECHYIO (OPMYIHUPOBKY
3aKOHAa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHMIlbl, 00JIACTH)
MPUMEHUMOCTH;

OTPENIECNIATh HANIPABIICHUE BEKTOPA UHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CUJIbl AMmIiepa u cuiibl JlopeHia;

CTPOUTh M OINHUCHIBATH H300paKEHHE, CO37aBAEMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTHI TI0 HCCIIEIOBAHUIO (DU3UUYECKUX SIBIICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU STOM
dbopmynrpoBaTh NpodIeMy/3a1ady U TUIOTE3y YUeOHOT0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJJI0KEHHOTO 000pYA0BaHUSs, POBOJAUTH OMBIT U (POPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBJISTh MPSIMbIC U KOCBEHHBIC U3MEPEHUS (PU3NUYECKUX BEIUYHH, TIPH
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

MCCJIEIOBATh 3aBUCUMOCTH (DPU3HUECKUX BEJIMYUH C UCTIOJIB30BAHUEM MPSIMBIX
U3MEPEHUI: TPU 3TOM KOHCTPYHPOBATH YCTAHOBKY, (DUKCHUPOBATH PE3YyJIbTATHI
MOJIyYeHHOW 3aBUCHUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TAOIUL U TpadHKOB,
JIeJaTh BBIBO/JIBI IO pe3yJibTaTaM UCCIIEOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU UCCICIOBAHUN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeOBATEIHCKON U TPOCKTHOU
NESATETLHOCTH C HMCIOJIb30BAHHEM H3MEPUTEIBHBIX YCTPONCTB M JTaOOPATOPHOTO
0o00opy10BaHUS;

pemiatb pacu€THbIC 3aJa4yd C SIBHO 3aJaHHOM (DU3UYECKOM MOJIEIbIO,
UCIIOJNIB3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIMITHI, HA OCHOBE aHaJM3a YCIOBUS 33/1auu
BBIOMPATh (PU3UYECKYIO MOJECIb, BBIACHITh (PU3UUECKHE BEIMYWUHBI U (POPMYIIHI,
HEOOXOaUMbIC I €€ PEIIeHHs, TPOBOJUTh PACUYEThl M OICHUBATH PEATHHOCTH
MOJTY4YE€HHOT0 3HaueHUsI GU3NIECKON BEJIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHYECKH HEPOTUBOPEUHBYIO
LEMOYKY PACCYXKIEHUH C OMNOpPOM Ha M3YYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPH PEIICHUH YUEOHBIX 3a/1a4 COBPEMEHHbIE HH()OPMALIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIIPETALIMM U IPEICTABICHUS
y4eOHOW ¥ Hay4HO-TIOMYJApHOW WH(GOpPMAIUHU, TMOJIYYCHHON W3 pa3IMYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATH MOTydaeMyIo HHPOPMALIHUIO;

OOBSCHATh NPUHLMIIBI JEHCTBUS MAallWH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCIOBUSA UX O€30MacCHOIO MCHOJIb30BAaHUS B TOBCEIHEBHOU
KU3HY;

NPUBOJNUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE IMPOLIECCOB OKPY’KAIOIIETO MHpPA, B PA3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOopaMu M TEXHUYECKUMH
YCTPOMCTBAMH, JIJIi COXPAHEHUS 30POBbA M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEACHUS B OKPYKAIOLIEH Cpeae;

paboTaTh B TIpyNIE C BBIIOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJEil,
IUIAHUPOBaTh pabOTy TIpyNIbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESITEIIbHOCTh B HECTAHAAPTHBIX CUTYALMSIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbl B PEIICHUE pACCMATPUBAEMOM MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosunvecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iejioB U TeM uugpoBbie
Ne n/m P Konrposbnble IIpakTHyeckue (1upp )
NPOrpaMMmblI Bcero o0pa3oBaTe/IbHbIE
padoThI padoThI
pecypchl
Pazgen 1. PU3UKA U METO/IbI HAYYHOI'O IO3HAHUSA
bu6mmoreka [IOK
. 1
1.1 ®u3KKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Paznen 2. MEXAHUKA
bu6nmoreka [JOK
. 1
21 Kuiemariica > https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
. 1
22 Humamika ! https://m.edso0.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXpaHEHUs! B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pazneny 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJAUHAMMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETHUECKON bubnuorexa [IOK
3.1 9 1 1
TEOpUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 10 1 2
OCHOBEI TEPMOAHHAMHKIL https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuorexa [IOK

@Da30BbIe NEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazaeny 24
Pa3nen 4. JIEKTPOANHAMUKA
bubmuoreka [JOK

41 IIeKTpOCTATHI 10 https://m.edsoo.ru/7f41bf72
4.9 [TocTostHHBIN neKTpUYecKuid TOK. Toku B 12 bubnmoreka [JOK

' Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Uroro no pazaeny 22

PesepBHOE Bpems 2

OBIIEE KOJIMYECTBO YACOB I10 68

[TPOT'PAMME



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM un¢pposbIe
Ne i/mn P Konrpoubusie IIpakTHueckue (mpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pazpen 1. JIEKTPOJANHAMUKA
MarunuTtHoe nojie. DJIeKTpOMarHuTHast bubnuorexa [JOK
11 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
MexaHn4ecKue U 3JIEKTPOMarHuTHbIE bubnnoreka [JOK
2.1 9 1
KoseOaHus https://m.edsoo.ru/7f41c97c
29 MexaHU4YeCcKHe U 3JIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
2.3 10 3
Onrika https://m.edsoo.ru/7f41c97c
Uroro no pazaeny 24

Pasnen 3. OCHOBBI CIEIIMAJIbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIENUATTBHON TEOpUH 4 1 bubnuotexa [JOK
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOW ONTUKH 6 bubmorexa [JOK

https://m.edsoo.ru/7f41c97c
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4.2 Crtpoenue aToma

4.3 ATOMHOE PO

Hroro no pazneny

15

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

bu6mmoreka [IOK
https://m.edsoo0.ru/7f41c97c

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHN

5.1 DNEeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;&fg;grouﬁfﬂcwc
Uroro no pazneny 7
Pa3gen 6. OBOBIIAIOLIEE IOBTOPEHHUE
Hroro no pazueny 4
PesepBHOE Bpemst 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

10 KJIACC
KosunvecTBO 4acoB DJIeKTPOHHbBbIE

Ne ara undposbie
Tema ypoka Koutpoabnble IIpakTuyeckue A p

n/n Bcero p P u3yuyeHusi  oOpa3oBaTesibHbIE

padoTbI padoThbI pecypest
®du3nka — HayKa O IpUpo/IE.
1 Hayunsie MeT(})] bl HO?I,)H;HI/M 1 bubmmorexa LIOK
Y A https://m.edsoo.ru/ff0c32e2

OKPY’KaOIIET0 MUpPa
Ponb u Mecto puszuku B

5 ($hOopMHPOBaHUH COBPEMEHHOM 1 bubnnorexa [JOK
Hay4YHOU KapTHUHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATETHLHOCTH JIIOIeH
MexaHnyeckoe IBUKEHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO 1 bubmmoteka IIOK
nBuxenus. [lepemenienue, CKOpoCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE
PaBHOMEpHOE ITPSAMONIMHETHOE

4 nBxenue.Jlabopatopnas padora Nel 1 1 bubmmnoreka HOK
«M3yueHue NBUKEHHMS Tena, https://m.edsoo.ru/ff0c3620
BpomieHHOro ropu3oHTaNBHOY

5 PaBHOyCKOpEHHOE IPSIMOJIMHENHOE 1 bu6muoreka [JOK
JBHKCHHUE https://m.edsoo.ru/ff0c372e

6 CBobogHOe maieHne. Y CKopeHue 1 bubnmnorexa [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc

7 KpuBonuneliHoe 1BUKEHHE. 1 1 bu6muoreka [JOK

JIBM>KeHHE MaTepuaabHOM TOYKH 110

https://m.edsoo.ru/ffOc3ada



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

okpyxHocTtu.JlabopaTopHas pabora
No2 « M3yueHueH ABUKEHHE Tea Mo
OKPY>KHOCTH»

[IpuHLIHAII OTHOCUTENBHOCTH

8 Tanunes. UHepruaibHble CHCTEMBI buGnuorexa [IOK
' p HU https://m.edsoo.ru/ffoc3be8
orcyeta. IlepBblii 3akoH HeroToHa
Macca tena. Cuina. [Ipuniun
9 CYIIEPIO3UIINY CHII. BTOpOoil 3aKk0H bubmorexa LIOK
yrep H ’ p . https://m.edsoo.ru/ffOc3be8
HeroToHa 15t MaTepruaibHON TOYKH
10 Tperuii 3akoH HproToHa 1151 bubmmoreka [JOK
MaTepUAIbHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro taroreHus. Cuna
11 TspKecTh. [lepBast kocMuueckast bubmorexa HOK
PP https://m.edsoo.ru/ff0c3d00
CKOPOCTh
12 KonTponbnas pabora Ne 1 «3akoHbI
HrroTonay
Cuna yopyroctd. 3akol 'yka. Bec
13 Tela J¥a6poy aToOpHas a60T};. Ne 3 « bubnnorexa [IOK
] patopHeast p i https://m.edsoo.ru/ff0c3e18
N3mepenue keCTKOCTH MPYKUHBD)
Cuna tpenus. KoappuuueHT TpeHus.
Cuna conpoTUBICHHUS PU IBHKEHUU
14 Teja B )KUAKOCTH WU bubnnorexa [JOK
A https://m.edsoo.ru/ff0c3f76
raze.JlabopaTopnas padora Ne4
«M3mepenne korphuueHTa TpeHus»
[TocTynaTtenbHOE U BpalaTensHOe
15 JBUKEHHE a0COTIOTHO TBEPIOTO but6mmoreka [IOK

Tejta. MoMeHT cunbl. I1nedo cuiibl.
VYcnoBust paBHOBeCUs TBEPIOTO TeJIA

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
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https://m.edsoo.ru/ff0c3d00
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HNMnynsc MaTepuanbHOU TOYKH,
CHUCTEMBI MaTEpUAJIbHBIX TOYEK.

bubnunorexa LIOK

16 Nmnynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
uMIyJibca. PeakTuBHOE BUKEHHE
Pabota 1 MOIITHOCTH CHITBI.

17 Kunernueckas sueprus bubmmoreka [JOK
MaTepuanbHOW Touku. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUU KUHETUYECKOW SHEPTUN
ITorennmansHas 3HEPrHUs.

[ToTenuuanpHas sHEPTHS YIIPYTO
18 neGpopMHUPOBaHHON Epymzﬂlz}.] bubmmorexa LIOK
https://m.edsoo.ru/ffOc461a
[ToreHuuanbpHas SHEPrUs Tena
BOJIM3U MOBEPXHOCTH 3eMIIU
bubmmoteka IIOK

18 Pemterte aza https://m.edsoo.ru/ff0c478c
JlaGopaTopHas pab6ota Ne5

19 «M3y4yeHne 3aKoHa COXpaHEHUs
MEXaHUYECKOM IHEPIUi»

KonTtpoabHnas pabora Ne2 no teme
20 «Kunemaruka. JlnHamuka. 3aKOHBI bubmmorexa [IOK
https://m.edsoo.ru/ff0c4b74
COXpaHEHHUS B MEXaHUKE)
OCHOBHBIE TIOJIOKEHUS
21 MOJIEKYJISPHO-KUHETUUECKOU TEOPHH. bubmmorexa [IOK
https://m.edsoo.ru/ffOc4dc2
Bbpoynosckoe neuxenue. Auddysus
XapaxTep IBUKCHHS U
29 B3aUMO/ICHCTBUS YaCTHI] BEIIECTBA.

Mogenu CTPOCHUA Ira30B, JKUJIKOCTEN

1 TBEPJIBIX TEI



https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
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Macca monekyn. Konnuectso

23 BewectBa. [locTostnaas ABoraapo
TeroBoe paBHOBecue. Temneparypa

24 u e€ n3mepenue. lllkana remneparyp
Ienscus

o5 Uneansueiii raz B MKT. OcHoBHOE bub6nmoreka IIOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOGconoTHas TeMIeparypa Kak Mepa

26 CpeHel KHHETUYECKON IHEPTruun bubmmoreka [JOK
JBHKECHUS MOJIEKYJl. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Knaneiipona

27 3akoH /lambToHa. ["a30BbIC 3aKOHBI
JlaboparopHas pabota Ne6

28 «DKCTIepUMeHTaIbHAs TIPOBEPKa
3akoHa ['eii-JTroccakan»

29 M3omponeccsl B UI€aIbHOM Ta3e U UX bubmmnoreka HOK
rpaduyeckoe MmpeacTaBIeHHe https://m.edsoo.ru/ff0c570e
BnyTtpeHnHss sHeprus
TEPMOJNHAMHYECKON CUCTEMBI U

30 criocoOsl e€ n3menenus. Konnuectno bubmmnoreka HOK
TEIUIOTHI U paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
DHEPrusl OJHOATOMHOIO UEATILHOTO
rasa

bubnunorexa LIOK
31 B TeTIomepe ati https://m.edsoo.ru/ff0c5c36
32 VY nenpHas TENI0EMKOCTh BELIECTBA. bu6muoreka [JOK

KoauuecTBo TemnoTsl npu

https://m.edsoo.ru/ff0c5c36



https://m.edsoo.ru/ff0c4fde
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teronepenaye. AnnadaTHbId
nporecc

IIepBblil 3aKOH TEPMOAMHAMUKY U

bub6nmoreka IIOK

33
€ro NPUMEHEHUE K U30IPOLIECCaM https://m.edsoo.ru/ff0c5efc
HeoOpaTuMocTh MpoIieccoB B
34 npupoje. Bropoii 3akon bubmmorexa [IOK
PHPOAC. BTOP https://m.eds00.ru/ff0c6230
TEPMOIUHAMUKHN
35 [Tpuniun gevicteust u KII/ TenmoBoit bubnunoreka LIOK
MaIllUHbI https://m.edsoo.ru/ff0c600a
36 Lnkn KapHo
37 DKOJOrH4YecKHe Mpo0IeMbl
TEIIOPHEPIETHKH
38 O06o6mmarmuil ypok «MoJteKkyspHas bubmmoreka [JOK
¢uzrka. OCHOBBI TEPMOAMHAMUKID) https://m.edsoo.ru/ff0c6938
KonTpoabHnas padora Ne 3 o teme
39 «Monexkynsprast pusuka. OCHOBBI bubmmorexa [TOK
yIp ' https://m.edsoo.ru/ff0c6a50
TEPMOTUTHAMUKID
40 [TapoobpazoBaHue 1 KOHACHCAIHSL. bubmuoteka [IOK
Hcnapenue u KAIeHue https://m.edsoo.ru/ff0c63b6
AOcCo0THAS U OTHOCHUTEIIbHAS
41 BIIQXKHOCTH BO3AyXa. HachlmeHHBIN bubmorexa I[JOK
Hyxa. - https://m.edsoo.ru/ff0c64d8
nap
Tépnoe teno. Kpucramnmueckne n
aMop(HbBIC Tella. AHU30TPOIIHS
P b P bubnuotexa [JOK
42 CBOMCTB KpHCTALTOB. JKuIKHe

KpHuCTaJJIbI. COBpCMeHHHC
MaTcpHraJIbl

https://m.edsoo.ru/ffOc65f0
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[InaBnenue u KpucrauM3anus.

43 V nenpHas TEIUIOTA IJIABJICHUS buGnuorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
bubnunorexa LIOK
44 vy 0
PABHEHHUE TCITOBOTO basjarca https://m.edsoo.ru/ff0c6820
DneKTpu3anus Tel. JIeKTPUISCKUi
45 3apsia. JIBa BUJIa DIEKTPUUIECKUX bubmmorexa [JOK
P a p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBogHMKH, TUANCKTPUKH U
46 H(I))JI HHOBO HI/?KI/I SagH COXpaHEHUs bubnnorexa [IOK
yHpoBoaL ’ p https://m.edsoo.ru/ffOc6bcc
IIEKTPUIECKOTO 3apsiaa
BzaumoperictBue 3apsioB. 3aKoH
47 Kyiona. TouedHnIl i1eKTpudecKuil bubnnorexa [IOK
Y ’ p https://m.edsoo.ru/ffOc6ce4
3apsi
Hanpsx€HHOCTB 3JIEKTPUYECKOTO
48 nosist. [IpuHnmn cynepnosunyu bubmuoteka [IOK
JJIEKTPUYECKUX MoJen. JInnnun https://m.edso0.ru/ff0c6df2
HANPSKEHHOCTH
PaGora cuit 31eKTpoCcTaTHuecKoro
49 nois. [Torennuan. PasHocTh bubnmorexa HOK
' Hait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMAIIOB
I[TpOBOIHUKHY U TADIEKTPUKUA B
50 3J'IpeKT J(I)CTaTI/IqeiKOM noILe bubnmorexa LOK
p ’ https://m.edsoo.ru/ff0c7018
JmsnexkTpudeckasi MpOHUIIAEMOCTh
b K
51 Onektpoémkoctb. Konnencarop nommorexa [O

https://m.edsoo.ru/ff0c7126
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52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJIeHCAaTopa. DHePTus
3apsDKEHHOTO KOHJICHCAaTopa

bubnunoreka LIOK
https://m.edsoo.ru/ff0c72c0

53

JlaboparopHuas pabota Ne 7
"N3mepeHue 31eKTPOEMKOCTH
KOHJIeHcaropa"

54

[IpuHIMD NeCTBYS U IPUMEHEHUE
KOHJICHCATOPOB, KOMTUPOBAIBLHOTO
arnmapara, CTpyMHOr0 IIpHHTEpa.
DINIeKTpOCTaTUYECKas 3alIHTa.
3azeMyIeHHE SIIEKTPOIPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHS €TI0
cyuiectBoBaHus. [[0CTOAHHBIN TOK.
Cuna toka. Hanpsbxenue.
Comnpotusnenue. 3akon Oma jist
yJacTKa Ienu

56

[TocnenoBarenpHOE, MapaieIbHOE,
CMEIIaHHOE COeTMHEHHE
MPOBOIHUKOB. JIaboparopHas padoTa
No8 «M3yuenue cMemanHoro
COCIMHEHUS PE3UCTOPOBY

bu6nunorexa LIOK
https://m.edsoo.ru/ffOc74f0

57

58

PaboTa 1 MOITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoyins-Jlenna

3akoH OMa AJid MOTHOM (3aMKHYTOM )
anekTpudeckoii enu. Koporkoe
3ambikanue. JlabopaTopHas pabora
Ne9 «MN3mepenne DJ1C ncrounnka
TOKa ¥ €r0 BHYTPEHHETO
COTIPOTUBIICHUS

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

bubnunorexa LIOK
https://m.edsoo.ru/ffOc7ae0
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DneKTpOHHask IPOBOAUMOCTD
TBEPABIX METAJUIOB. 3aBUCHMOCTh

> COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

60 DNEKTPUUECKUN TOK B BAaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITyYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAs U

61 npuMecHas mpoBoAuMocTs. CBOMCTBA bubnuoreka [IOK
p—~n-nepexona. https://m.edsoo.ru/ff0c84ae
[omynpoBoAHUKOBBIE TPHUOOPHI
DJIEKTPUUYECKHI TOK B pacTBOpax U

62 paciiaBax 3JeKTPOIHUTOB. bubnuoreka [IOK
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNeKTpUYEeCKU TOK B ra3ax.

63 CaMoCTOsITeTbHBIN U bubnuoreka [{OK
HECaMOCTOSATEIIbHBIN pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [Inazma
OnexTpudeckrue Npudbopsl U

64 YCTPOMCTBA U UX NPAKTUYECKOE bubmuoteka [IOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH

65 O06o0mmarmuil ypok bubnuoreka [JOK
«DNEKTPOAUHAMUKA» https://m.edsoo.ru/ff0c88be
Kontponbnas padora Ne4 o teme

66 «2nekTpocTtatuka. [locTosiHHBIN bubnuotexa [JOK

3NIEKTpUYEeCKUl TOK. TOKHM B
Pa3IMYHBIX CpEaax»

https://m.edsoo.ru/ffOc8a8a



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

bubnunoreka LIOK

67 Pesepubiii ypo. 1 https://m.edso0.ru/ff0c8c56
68 PesepBHblit ypok. O600maromuit 1 bubmmoreka [JOK
ypok no teMam 10 kmacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KosunvecTBO 4acoB JJIeKTPOHHbIE
(]
JIE—H Tema ypoka Bcero Koutpoapupie  IMpaxruyeckue fl[:;:ennﬂ :)Ig[()balr):()::fenbﬂme
padoThI padoThI pecypen

[TocTostHHBIC MATHUTHI U UX

1 B3auMOJIeHCcTBHE. MarHUTHOE IIOJIE. 1 bu6mmoreka [IOK
BekTop MarHuTHON MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHMM MarHUTHOW MHAYKUWU
MarauTHoe 1oJie MPOBOIHUKA C

5 ToKOM. OnbIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopelicTBue mpoBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlaGopaTtopnast pabota Nelsx

3 «I/I3yzeHI/IlZ MaFII){I/ITHOFO I0JIS 1 1 bubnuorexa LIOK

https://m.edsoo.ru/ff0c98fe

KaTYLIKH C TOKOM»
JlelicTBME MAarHUTHOTO TIOJIS HA

4 POBOAHMK ¢ ToKoM. Cuiia Amnepa. 1 bubmmorexa [OK
. https://m.edsoo.ru/ff0c9ac0
JlelicTBME€ MAarHUTHOTO TOJIST HA

5 JBIKYIIYIOCS 3apSKEHHYIO 1 bubnnoreka [JOK
gactuity. Cuna Jlopenma. Pabora https://m.edsoo.ru/ffOc9df4
cuiel JIopeHia
DNeKTpOMarHuTHasE WHIYKITHS.
IToTOoK BEKTOpa MarHUTHOM

6 uaaykinud. JJ]C uaayKun. 3akoH 1

JNEKTPOMAarHUTHOW MHIYKIIUH
®Dapanes



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4

JlaboparopHuas pabora Ne2
«HccnenoBanue sBJICHUS
JIEKTPOMArHUTHOM WHIYKIIUN

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

NuaykTuBHOCTL. fBIEHUE
camounaykiuu. J/C
CaMOMHIYKIMU. DHEPrusi
MarHUTHOT'O TOJISl KATYIIKU C TOKOM.
DNeKTpOMarHuTHOE MOJIe

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

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMArHHUTHI,
JJEKTPOABUIaTENb, YCKOPUTEIIN
3JIEMEHTapHBIX YacTHLI,
WHAYKIMOHHAs I1eYb

10

O6o0matomuii ypok « MarHutTHoe
noJie. DJIEKTpOMarHuTHas
WHTYKITUS

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcab82

11

12

13

KontponbHnas padora Nel mo teme
«MarnauTtHoe 1oe.
3J'I€KTpOMaFHI/ITHa$[ HHIAYKIOUS»

CBo0Oo1HbIE MEXaHUYECKHE
kosebanus. 'apmoHnyeckue
Kosie0aHus. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[IpeBpaiienue sHepruu
JlaGoparopHas paboTa
Ne3«HccnenqoBanue 3aBUCUMOCTH
neprosa MajbIX KojJeOaHui rpy3a Ha

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcad58

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



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

HUTH OT JJIUHBI HUTH U MACChI
rpy3a»

14

KonebarenbHbIil KOHTYD.
CBOOOIHBIE IEKTPOMArHUTHBIE
KOJICOAHUS B HJI€ATEHOM
K0JIeOaTeIbHOM KOHTYpe. AHAIOTHs
MEX/Ty MEXaHHYECKUMH U
9JIEKTPOMAarHUTHBIMU KOJIEOaHUSIMH

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXpPAaHCHUS SHCPIrur B HACAJIbHOM
K0JIeOATETbHOM KOHTYpE

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBienue o 3aTyxaromux
KosieOaHusx. By 1eHHbIE
MEXaHUUYECKUE KoJIeOaHMsl.
Pe3onanc. Beinyx/1eHHbBIE
AIIEKTPOMarHuTHbIE KOeOaHus

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbbh86

17

IlepeMeHHBIN TOK.

CuHycou1anbHbIN epeMEHHBIN TOK.

MoniHOCTh NEPEMEHHOI0 TOKA.
AMIUTUTYIHOE U JIEHCTBYIOIIEE
3HAYCHHUE CUJIbI TOKA U HAIIPSAXKCHUA

bu6nmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

19

Tpanrcdopmarop. [IpoussocTso,
nepegava u norpedieHue
3JIEKTPUYECKON SHEPTUU

YCTpOUCTBO U MIPAKTUUECKOE
IIPUMEHEHHUE IEKTPUIECKOTO
3BOHKA, T€HEPATOpPa MEPEMEHHOTO
TOKa, JINHUH 3JIEKTporepeaay

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



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

DKOJIOTUYECKUE PUCKU IIPU
IPOU3BOICTBE AIEKTPOIHEPIUH.

20 KynbsTypa ncnonp3oBanus
JIEKTPOIHEPTHH B TOBCEIHEBHON
KU3HU
MexaHnuyeckue BOJIHBI, YCIOBHS
acnpoctpanenus. [lepuon.
21 gKOpPOCTBppaCHpOCTpaII){eHI/I}I u bubmorexa LHOK
https://m.edsoo.ru/ff0cca54
JuiHa BONHEL. [lonepeynsie u
MIPOJIOTILHBIEC BOJIHBI
99 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTh bubnuorexa [JOK
3ByKa. Bricota Tona. TemOp 3ByKka https://m.edsoo.ru/ffOcccOc
DIIeKTpOMarHUTHBIE BOJHBI, UX
23 cBoMcTBa U ckopocTh. [1kana bubmmorexa [JOK
https://m.edsoo.ru/ffOccfe0
AJIIEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paTHOCBSI3U U
24 TeneBuaeHus. Pazsurue cpencts
cBs3u. Pagnonokamnus
25 Konrponbnas padora Ne2 bubnnorexka [JOK
«Konebanust U BOJIHBD) https://m.edsoo.ru/ff0cc6f8
[IpsamonuHEHOE pacIpOCTpaHEHNE
26 CBETa B OJIHOPOJHOM Cpejie. bubnmuorexa [JOK
ToueuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxkeHue cBeTa. 3aKOHbI
bu6mmorexa [IOK
27 oTpaxkeHus ceera. [loctpoenue

M300paKeHH B IJIOCKOM 3epKajie

https://m.edsoo.ru/ffOcd4e0



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0

28

[Ipenomuenue ceera. IlonHoe
BHYTpPEHHEE OTpa’KEeHUE.
[IpenenbHbIN yroJ MOJIHOTO
BHYTPEHHET0 OTPAKEHUS

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

29

JlaboparopHuas pabota Ned
«3mepeHune nmokasaresst
MIPETOMIICHUS CTEKIIa»

bubmuorexa [JOK
https://m.edsoo.ru/ffOcd67a

30

31

32

33

JIunzel. [loctpoenue nzodpaxenuit
B JInH3e. POpMyIia TOHKOMN JIMH3BI.
YBennyeHue JuH3bI

Jlaboparopnas pabota Ne5
«HMccnenoBanue CBOMCTB
M300paKCHUM B JIMH3AX)

Hucnepcus ceera. CioxXHbIA COCTaB
6emnoro csera. Lser. JlaboparopHas
pabota Ne6 «Habmronenue
JIUCIIEPCUU CBETa»

Wntepdepenmus crera. Audpakis
ceta. JluppakuronHas pemeérka

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOced22

34

35

36

ITonepedyHOCTHh CBETOBBIX BOJIH.
[Tonsipusanus ceera

JlaGopatopHast paborta Ne7
«M3mepeHune IIMHbBI CBETOBOM
BOJIHBD»

I'panuubl TpUMEHUMOCTH
KJIACCUUECKOM MEXaHUKH.
IToctynatel cennaibHON TEOPUHU
OTHOCHUTEIIFHOCTH

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cf02e

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCHUTEIBHOCTD

37 OJIHOBPEMEHHOCTH. 3aMe/IJICHHE bubmmorexa [JOK
AHOBP ] o https://m.edsoo.ru/ffOcfa42
BPEMEHHU U COKPAIICHHUE ITTUHBI
OHeprus U UMIYJIbC
38 pensTUBUCTCKON yacTulibl. CBA3b bubmumoreka [IOK
MacChl C SHEPrUEN U UMITYJIECOM. https://m.edsoo.ru/ffOcfc68
DHeprus moKost
Kontponpsnast padora Ne3 «Omnruka.
39 OCHOBHI CIICITUATIBHOM TECOPUHU bubmorexa HOK
1 P https://m.edsoo.ru/ffOcf6f0
OTHOCHUTEIIEHOCTH
40 ®otonbl. Dopmyina [1nanka. bubnuoreka [IOK
DHeprus U UMNIyiasc GoToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Eub 10K
nOJIMOTEeKA
41 .0 A T.
QoroopexTa. OrbrTe! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl Gpororddexra. YpaBHeHUE
42 3I>'IHHITe§Ha zmq:bq)oroaq);ema bubmmorexa [OK
) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdppexra
Jasnenue cBera. OnwiTe [1. H.
43 Jlebenera. Xumudeckoe JIeicTBHE bubmmorexa [JOK
ACB. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHudeckue ycTpoiucTsa u
MPAKTUIECKOE IPUMEHEHHE:
44
dboTornemMeHT, GOTOATIUHK,
COJIHEUHas OaTapest, CBETOINO/
45 Pemenue 3agau mo teme «3J€MEHTBI bu6mmorexa [IOK

KBAHTOBOM OITHKI

https://m.edsoo.ru/ff0d0302



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
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302

Mogens atoma Tomcona. OnbITEI

46 Pesepdopna no paccesauro o- bubmmorexa [JOK
https://m.edsoo.ru/ff0d091a
yactuul. [Inanerapuast mozgens atoma
bubmuoreka [JOK

41 Hocrynatst bopa https://m.edsoo.ru/ff0dOafa
Wznyyenue u norsomnieHne GOTOHOB

48 IIPU IIEPEXOJI€ aTOMa C OJTHOTO bubnnorexa [HOK
YPOBHSI 3HEPruu Ha Apyrou. Buasl https://m.edsoo.ru/ff0dOafa
CIEKTPOB
BonHoBBbIe cBOMCTBa yacTull. BosHbI

49 ne bpoia. KopnyckynsipHo- bubnuorexa [JOK
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYKJICHHOE U3TyUYCHHE
OTKpbITHE PATUOAKTUBHOCTH.

50 Omneitet Pesepdopaa mo bubnuotexa [JOK
ONPEAEIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaauoOaKTUBHOTO U3TyUEHHUS
CgoiicTBa anb(a-, 6era-, ramMmma-

51 u3iydeHus. Biausaue
pPaaTuoOaKTUBHOCTU Ha KUBBIE
OpTaHU3MBI
OTKpbITHE TPOTOHA U HEUTPOHA.

59 W3otomnsl. Anba-pacna. bubmuoreka [IOK
DIIeKTPOHHBIN U MIO3UTPOHHBIN OeTa- https://m.edsoo.ru/ff0d1162
pacnaz. 'aMmma-usinydyeHue
DHeprusi CBsSI3U HYKJIOHOB B si/Ipe.

. bubnmnoreka [JOK

53 S nepuble peakuuu. SAnepHblit

peaktop. [IpobieMbl, mepCcreKTUBEL,

https://m.edsoo.ru/ff0d1356



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

HKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
JHEPreTUKU

54

OnemeHTapHble YacTUllbl. OTKpbITHE
o3uTpoHa. MeTo Il HAOIOICHUS U
perucTpanuu 3J1eMEHTapHbIX
yactull. Kpyrislii cron
«DynaameHTaIbHbIC
B3aumozeiicTeus. EquHcTBO
bu3nYECKO KapTUHBI MUPay

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

55

Bup 3Bé3nnoro neda. Co3sesnus,
SIPKHUE 3BE3bI, TIJIAHETHI, X
BuauMoe asrkenne. CojHeuHas
cucrema

56

57

Comrne. ConHeyHas aKTUBHOCTb.
Ucrounuk sueprun CosHIla U 3BE3]1

3BE3/bI, UX OCHOBHBIE
XapaKTepUCTUKU. 3BE3/1bI IIIaBHOU
NocJieI0BaTeNbHOCTH. BHyTpeHHee
ctpoenue 38&311. COBpeMEHHbIE
MPEJICTaBICHUSI O IPOUCXOXKICHUU U
sBosonnu CosHIa U 3BE3]

58

59

Muneunsiii [IyTe — Hama
I"amakTuka. [lonoxenue u nBUXKEHUE
Connua B IN'amaktuke. ['anakTuky.
YEpHbIe ABIPHI B s/Ipax rajJakTHK

Bcenennas. PasOeranue rajakThk.
Teopus bonpmoro B3peIBa.
PenukToBoe U3IydeHHE.
MeraranakTuka



https://m.edsoo.ru/ff0d0e38

60

Hepemennsie npo0iaembl
aCTPOHOMUH

61

62

63

64

65

66

KontponpsHas padora Ned
«JEeMEHThI aCTPOHOMUHU U
acCTpOPUBHKI

O6o6matomuii ypok. Pons dhuzuku
Y ACTPOHOMHUU B IKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COIMAIbHOM B
ITHYECKOH cepax NesTeTbHOCTH
YeloBeKa

O6o6maromuii ypok. Pois u Mmecto
(GU3UKH U aCTPOHOMHUU B
COBPEMEHHOM HayYHON KapTUHE
MUpa

Ob6o6maromuit ypok. Posib
buznyeckoit Teopuu B
dbopMUpOBaHUU TIPENICTABICHUI O
¢buznyecKoil kKapTuHe MUpa

Ob6o6maromuit ypok. Mecto
(bu3nUecKoil KapTHHBI MUpPa B
o0111eM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYUHBIX
MPEJCTABICHUHN O IPUPOJIE
PesepBHBIil ypok. MarautHoe mose.
ONEeKTpOMarHuTHasE UHIYKIUS

67

PesepBnbiil ypok. Ontuka. OCHOBBI
CIIeIMaIbHON TEOPUH
OTHOCUTEIILHOCTH




Pesepnsiit ypok. KBantoBas ¢usuxa.

bubmuorexa [JOK

68 DJICMEHTEI ACTPOHOMUHU 1 1 https://m.edsoo.ru/ff0d1784
acTpou3uku
OBHIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



https://m.edsoo.ru/ff0d1784




YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

e dusumka, 10 knacc/ Makuwes I.4., byxosues b.5., Cotckuit H.H. noa, pepakumein NapdeHTtbeson H.A.,
AKuMOHepHoe obuwecTBo «M3aaTenbcTBo «lpocBeleHne»
e ®dusumka, 11 knacc/ Makuwes I'.J1., Byxosues b.5., Yapyrud B.M. nog peaakumein MappeHTtbesoin H.A.,

AKuMOHepHoe obuwecTBo «M3aaTenbcTBo «lpocBeLeHne»

METOAUYECKHUE MATEPHUAJIBI 1JIAA YUUTEJIA

A.MN.Pbimkesny 10-11 3agayHuK

B.A. bypos u ap. Yactb 1.2 MexaHuKa.TennoTa. Nocobue ana yuntens."MpocseweHne", 19671

®un3mKka KoHTposbHble paboTbl B HoBom popmate 11 kn. U.B. loposa." UHTenekT-LleHTp" MockBsa, 2011
NHTerpmpoBaHHble ypoku ¢umsmku. 7-11 knaccol .MU.B. FTopnosa " Bako", Mockea 2009

MoypouHble pa3paboTku no ¢pusmke 11kn,10 kn B.A.Bonkos "Bako",Mocksa 2011

Mporpammbl 06uieobpazoBaTebHbIX yupexaeHuin. dusmka 10-11 .AsT.M.t1ol. CaeHKo

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

UHTEPHET

http:// school-collection.edu.ru
http:elkin52.napod.ru/

http:// class-fizika.ru/

http:// www. fizika.ru/



An7



		2023-09-12T17:08:35+0300
	МУНИЦИПАЛЬНОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ "СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА №1" С. П. БАКСАНЕНОК БАКСАНСКОГО МУНИЦИПАЛЬНОГО РАЙОНА КАБАРДИНО-БАЛКАРСКОЙ РЕСПУБЛИКИ




