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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTesbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yu€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus ydyeOoHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoi denepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBareNbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydatomuxcs 10—11 kimaccoB npu oOyueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K mmaHupyeMbIM
JUYHOCTHBIM, MIPEIMETHBIM M METANPEIMETHBIM pe3yiIbTaTaM OOYyUEHHsI, a TAKKe
YUUTBHIBAET HEOOXOAUMOCTh peaaH3aliil MEXKIIPEJAMETHBIX CBA3€il (U3MKH C
€CTECTBEHHO-HAYYHBIMU yU4E€OHBIMU IIpeIMeTaMu. B Hell onpeaenstoTcs OCHOBHbBIE
e U3ydeHusl PU3MKK Ha YPOBHE CPEeAHEro 00Iero oopa3oBaHus, MIaHUPYyEMbIe
pe3ynbTaThl OCBOEHUA Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Du3nKay 1mo rojgaMm 00ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u acrpoHommei. Mcmonp3oBaHWE W AKTUBHOE
OpUMEHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BHUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCa,
MOJYYEHHs] HOBBIX MATEPHAJIOB C 33JaHHBIMH CBOMCTBAMHM W Apyrux. M3ydyenue
(bU3UKY BHOCUT OCHOBHOM BKJ1a/l B (hOPMHPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydJaroruxcsi, B (opMUpOBaHME yMEHUN MPUMEHATh HAYYHBIM METO]
MO3HAHUS TIPU BHITIOJTHEHUU UMM YUEOHBIX HCCIIeI0BaHUM.

B ocHOBY Kypca Qpu3uKku 11l ypOBHS CpEHETr0 00IIero 00pa3oBaHus MOJIOKEH
PAI UIEH, KOTOPBhIE MOKHO PACCMATPUBATh KaK MPUHIIMUIIBI €70 TOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3leioB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKO, TAK U1 COBPEMEHHOM (DU3UKHU.



Hoesn eenepanuszayuu. B cooTBeTcTBUM € HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKPYr (¢u3nueckux Teopui. Bemymmm B Kypce sABisercs
dbopMUpOBaHUE MPENCTABICHUM O CTPYKTYpHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TNOTEHIHMana (PU3MUEeCKOM HayKH, OCMBICICHHE CBA3M Pa3BUTUS
(Gu3MKH ¢ pa3BUTHEM OOILIECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
Y HKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpaesnennocmu. Kypce Gpuzuku mpeamnoiaraetT 3HakoMCTBO
C IIUPOKUM KPYTOM TEXHMUYECKHX U TEXHOJOTHYECKUX TMPUIIOKEHUM M3YYEHHBIX
TEOPUH U 3aKOHOB.

Hoes »osxonocusayuu peanusyercs TOCPEACTBOM BBEICHHUS AJIEMEHTOB
colepaHus, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbl C Pa3BUTHEM TEXHUKH W TEXHOJIOTMH, a TakXke OOCYXIEHHUs
po6JieM pallMOHAIBHOTO MPUPOONIOIH30BAHMS U SKOJIOTHUECKON 0€30MacCHOCTH.

CTep>KHEBBIMHU DJIEMEHTAaMHU Kypca (PU3MKH HAa YPOBHE CPEIHEro OOIIEero
oOpa3oBaHus SABISAIOTCA (pusmueckue Teopuu (PopMHUpPOBAHUE TPEICTABICHUNA O
CTPYKTYpE MOCTPOCHUSI (GU3HUECKON TeOpUH, posii (yHAaMEHTAIbHBIX 3aKOHOB U
MPUHIIMIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O PUPO/JIE, TPAaHUIAX TPUMEHUMOCTH
TEOpUH, JIJIs1 ONMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOJAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexe
BCEro 3a CUET OpraHU3alliyd IKCIEPUMEHTAIBHOU AESTENbHOCTU O00Yy4YaroIIUXCS.
J11st 6a30BOr0 ypOBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTAIIbHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMme
no ¢u3nke OObEIUHEHBI B OOLIMN CIHCOK YYEHHMUECKHUX IMPAKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX JUIS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIIACTCSA yYaCTHUKAMHU 00pa30oBaTeIbLHOTO IMpoliecca
UCXOJIs1 U3 OCOOEHHOCTEW IUIAaHMPOBAHUS U OCHalleHUs kaOuHeTa (usuku. [Ipu
3TOM OO0ECreunBaeTcsi OBJaJCHHE OOYYalONIMMHCS YMEHHUSIMH IPOBOAMTH
KOCBEHHBIE H3MEPEHHUs, HCCIEAOBAaHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMUH U
MIOCTaHOBKY OIIBITOB O MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bosbiioe BHUMaHUE yAENSIETCS PEIICHUIO paCUETHBIX U KaYECTBEHHBIX 3a/1a4.
[Tpu aTOM 7151 pacYETHBIX 3a]1ay MPUOPUTETOM SIBIISIIOTCS 33]1a4M C SIBHO 3aJJaHHOU
¢u3nYecKol MOZENbI0, MO3BOJIAIOIIME NPUMEHATh HW3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HUHTETpUPYS 3HAHHUS U3
pa3HbIX pa3znesioB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
00BbACHEHHE MpOTEeKaHUsi (U3MYECKUX SBJICHMM W TPOLECCOB B OKpYXkarollen
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM JJIi CUTYyallud IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootercTBuu ¢ TpedoBanusiMu @I'OC COO k MaTeprabHO-TEXHUYECKOMY
obecrieyeHnI0 y4eOHOro mporuecca 0a30BbI ypOBEHb Kypca (PU3MKH HA YPOBHE
cpemHero o6mero o0pa3oBaHUS OJDKEH HM3Yy4aThCsl B YCIOBHUSIX TPEIMETHOTO
KaOuHeTa (PU3MKU WM B YCIOBHSAX HMHTETPUPOBAHHOTO KaOWHETa MPEAMETOB
€CTEeCTBEHHO-HAYyYHOr0 IukiIa. B kabuHere GU3UKH JODKHO OBITH HEOOXOIUMOE
JabopaTopHoe 00OpyJOBaHUE ISl BBIMOJHEHHUS YKa3aHHBIX B TMPOrpaMMe IO
bu3MKe yUSHUUECKHUX MTPAKTUYECKUX PabOT M IEMOHCTPAIMOHHOE 000pY/I0BaHHE.

JlemoHCcTpanmoHHOE  000OpyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHH  C
NPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U  OOECHeYMBAeT IOCTAaHOBKY
NEPEYUCIICHHBIX B TIporpaMMe 1o (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
UCCIICJIOBAaHMSI  W3yYaeMbIX SIBJICHHA W  TPOIECCOB, OSMIMPUYCCKUX H
(dyHIaMEHTAIBHBIX 3aKOHOB, KX TEXHUYCCKUX MPUMCHCHHIA.

JlabopatopHoe o0OOpymOBaHME ISl YYEHWYECKHMX TPAKTHUUECKUX pPadoT
dbopMupyeTcss B BHJIC TEMAaTUYSCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOOydJaromuxcs. TeMaThudecKue KOMIUICKTHI
71a060paTOPHOTO OOOPYMOBAHMS JOJDKHBI OBITH TIOCTPOSHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX M IM(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOpHid.

OCHOBHBIMU TIETISIMU U3Y4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (opmupoBanume wHTEpeca W CTpeMJICHUS OOYYAIONIMXCS K HAYYHOMY
W3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYAJIbHBIX M TBOPYCCKUX
CIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS ¥ (POPMUPOBAHHE
MCCJIEIOBATEILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opmMupoBaHME HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3YUSHUS OCHOB
CTpOCHHS MaTepuu B (PyHTaMEHTAIbHBIX 3aKOHOB (DH3HUKHU;

e (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
du3MYECKUX 3HAHUIA U HAYYHBIX JI0KA3aTeIbCTB;

e (opMHpOBaHHE MPEACTABICHUN O poiM (DHU3UKU JUIA PA3BUTHS JIPYTUX
€CTECTBCHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTimkeHne dTUX TieNield 00eCTIeUMBACTCSl PEIICHUEM CIEAYIOINX 3a/1a4d B

nporiecce u3yueHus Kypca GU3uKu Ha YpOBHE CPEIHETo 00111ero o0pa3oBaHus:

e MpUOOpETEHHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUSAX, BKIOYAsS MEXaHUKY, MOJICKYSIPHYIO (H3HKY,
9JIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M 3JIEMEHTHI aCTPOPHU3UKH;

e (dopMupoBaHWE YMEHHMH TPUMEHATH TEOPETHUYECKHWE 3HAHUS IS
oOBsicHEHUST (PHU3UYECKUX SBICHWUA B TPUPOJAE © IS TPUHATHA
NPAKTHYECKUX PEUICHHUH B MOBCEAHEBHOMN KU3HM,



e OCBOCHHME CMOCOOOB pELICHUS pa3IUYHBIX 3aJad C SBHO 3a/laHHOU
¢usznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIbHOE
co3aanue (HU3NUECKON MOJIENH, aICKBAaTHOW yCIOBUSAM 3a1a4uH;

e TMOHMMaHHE (UBMYECKUX OCHOB M MPUHIMUIOB JECUCTBHUS TEXHUYECKUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOILIECCOB, UX BIMSIHUSA HA OKPYKAIOLILYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHAlIM3a W HHTepIpeTanuud UHGOpMaInH,
onpeeseHusl JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBMU JJisi pPa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU EATENBHOCTH.

Ha wusyuyenme ¢usmku (6a30Bblii ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENEJ0), B
11 xmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme no (¢U3MKE IMepeueHb JIabopaTOpPHBIX U
NPAKTHUYECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHMTENb J€JdaeT BbIOOD
pOBEJCHUS J1a0OpAaTOPHBIX PAOOT M OMBITOB C YYETOM HMHAWBHUIYaTbHBIX
0COOCHHOCTEH 00yJarOIIUXCS.



COJAEPXKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble MeTOAbl NMO3HAHUSA OKPYIKAOILIETO
Mupa. Posb 3kcriepuMeHTa v TEOpUH B IPOLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3nuecKux SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnveckre 3aKOHbI U TEOpPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpMUPOBAHUU COBPEMEHHON Hay4HOW KapTUHBI
MHpA, B IPAKTUYECKOU IEATEIBHOCTH JIFOACH.

Llemoncmpayuu

AnanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE
JATYUKU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JIBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
Clio)keHue NMepeMENICHUN U CII0OKEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsSIMOJIMHEHOe nBumxkeHue. ['paduxu
3aBUCUMOCTH KOOpPAMHAT, CKOPOCTH, YCKOpPEHUs, NIyTH H MepeMelICHUs
MaTepUaibHOW TOYKHU OT BPEMEHH.

CBoOonHoe nazieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHOE NBHKEHUE. [[BH)KEHNE MaTEPUATIBHON TOYKH IO OKPY>KHOCTH
C TIOCTOSIHHOM MO MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsA CKOPOCTb.
[lepuon u yactota obpameHus. LleHTpocTpeMHUTENEHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHBIE U PEMEHHBIC MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WUIIOCTPAIUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3oBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

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

HabGnionenue aBukeHUs Teja, OPOIIEHHOrO TMOJ YIioM K TOPU3OHTY U
TOPU30HTAJIBHO.



W3mepenue yckopeHusi CBOOOTHOTO MaJACHHUS.

Hanpasiienue ckopoCcTu mpu IBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuu sxkcnepumenm, 1abopamopuvie pabomol

N3yueHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY IyTAMH, MNPOWUJICHHBIMUA TEIOM 3a
MIOCJICIOBATEIbHBIE PABHBIE MPOMEXYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipyammn  otHocuTenbHOCTM  [ammnes. Ilepeeii  3akoH  HproToHa.
HNHepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cyneprnosunuu cuil. Bropoii 3akon HerotoHa ajist
MaTepuagbHOW TOUKU. Tpernit 3aKkoH HproTOHA 1711 MAaTEpPUATIbHBIX TOYEK.

3akoH BcemupHoro TtAroteHus. Cuna Tsbkectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl TpeHus (mokosi, ckoyibxxkeHus1, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEHUS U cuiia TpeHus nokos. Koadduruent tpenus.
Cuiia conpoOTUBIIEHUS MPU JIBUKEHUU TEJa B AKUJKOCTH WIIU ra3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpamieHusa. [lnedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue yCTpOMCTBAa M MPAKTUYECKOE MNPUMEHEHHE: MOIIUITHUKH,
JIBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepumm.

CpaBHEHHE MacC B3aUMOJCHCTBYIOIIMX TEN.

Bropoii 3akon HeroToHa.

N3mepenne cuil.

CnoxeHune CHIL

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U TAJCHHM.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAYEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecHs TBEPAOTro Tena. Buabl paBHOBecHs.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

N3yuyenue aBuxkeHus: OpyckKa 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CUJI YIIPYTOCTH, BO3HUKAIOUIUX B MPYXKUHE U
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccnenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3akonwl coxpaneHus 8 MexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITyJbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE ABUKEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOuku. Teopema 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUU.

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEPrus yIpyro
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPT U Tea BOJIM3H MOBEPXHOCTU
3eMJIu.

[loTenmuanpapie W  HENMOTCHNHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CUJI C ”3BMEHEHUEM MEXaHUYECKOU SHEPTUH CUCTEMBI TE. 3aKOH
COXpPAaHEHUSI MEXaHUUYECKOUN YHEPTUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Llemoncmpayuu

3aKOH COXPAHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexoq NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenune abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJMHAKOBBIX
HUTSIHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW DHEPruu
TeJla Ha IPUMEPE PACTSKEHHS PE3UHOBOTO JKI'yTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJIUHAMHUKA

Tema 1. Ocro6bt MONEKYAAPHO-KUHEMUUECKOT Meopuu

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

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



Mopenp  upeanbHoro raza. OCHOBHOE  YpaBHEHHME  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUM HJACANbHOTO raza. AOCOJIIOTHas TeMmIeparypa Kak Mepa
CpeIHEN KHWHETHUYECKON SHEpPruu TEIUIOBOro JBHKEHUsA uacTull rasza. Illkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUe MenpaeneeBa—Kianeipona.
3akon [lansToHa. M3ompoliecchl B Ma€albHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlectBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3obapa.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThI, JOKa3bIBAIOIIME IUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJ OPraHUYECKUX COCTUHEHUM.

OnbeiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OnbITHI, JTIOKA3bIBAIOIIINE CYIIIECTBOBAHHE MEKMOJIEKYIISIPHOTO
B3aUMOJECHUCTBUA.

Mopenb, nUIIOCTpUpYOIas TPUPOAY AaBICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHMS MJI€AJBLHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

OmnpeneneHne Macchl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE HM3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATyPbl BO3/lyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEX]y TTapaMEeTPAMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHamMuueckas cucrema. BHyTpeHHsist HEprusi TepMOIMHAMUYECKON
CUCTEMBI U criocoObl e€ u3MeHnenus. KoiaudecTBo TemioTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  WACAJIBHOrO  rasza. Buuabl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KosnuecTBo TEIIOTH NpH TEIIONepeaye.

[Tonsitue 00 amuabatHoM mpouecce. IlepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoieccam. ['padpuyeckas
UHTEpIIpeTanus paboTh rasa.

Bropoii 3akoH TepMmoanHaMuku. HeoOpaTUMOCTh MPOIIECCOB B MPUPO/IE.

TeroBble  MamuHbl.  [IpuHIUOBI  JEWCTBUS  TEIJIOBBIX  MAIUH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M NPAKTHUYECKOE NPUMEHEHHE: JIBUTATENb
BHYTPEHHET0 CrOpaHus, ObITOBON XOJIOJMIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

W3MeHeHne BHYTpPEHHEH HSHEPruyd Tejla MPU COBEPIICHHH PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHuUs (BUACOJEMOHCTPALIHS).

M3MeHeHne BHYTPEHHEN 3HEPTUH (TEMIIEpaTyphl) Tela NPy TEIUIoNepeaaye.

OneIT N0 a1MabaTHOMY PAaCIIMPEHUIO BO31yXa (OMBIT C BO3AYIITHBIM OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUSI, PEAKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u koHnaeHncauus. Mcnapenue u kunenue. AOCoOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO3Ayxa. HacelmenHwlii map. YaenbHas TeruioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTICHUSI OT J1aBJICHUSI.

Tsépnoe teno. Kpucrammmueckue u amopubie Tena. AHU30TPOIUSI CBOWCTB
kpuctaiuioB. Kuakue kpuctaiuipl. CoBpemeHHble Marepuaibl. [lmaBienue u
KpUcTayuM3anus. Y aelbHas TerioTa miasieHus. CyOaumanusi.

YpaBHeHue TerioBoro OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU MOJYyUYECHUSI COBPEMEHHBIX MaTEPHUAJOB, B
TOM YHUCJIE HAHOMAaTEPUAJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NTAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HabGnronenue HarpeBanust U IJIaBJIE€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

M3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuxa
OnexTpusanus Tei. JNEKTPUIeCKui 3apsa. [[Ba Buaa 3JIEKTpUYECKHX 3aps1I0B.
[IpoBOIHMKHM,  AMDIEKTPUKM W MOJYIPOBOJHHUKH. 3aKOH  COXpaHEHUs
IEKTPUYECKOTO 3apsija.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTH 3yieKTpuueckoro mnojs. [IpuHuun



CYNEPIIO3UIUU 3IEKTPUUECKUX MMOose. JIMHUM HanpspKEHHOCTH 3JIEKTPUYECKOIO
OJISL.

Pabota cui anekTpocratudeckoro nosis. [lorenmnuan. PasHocTh MOTEHITHATOB.
[IpOBOOHUKN W JHUBJIEKTPUKHA B DBJIEKTPOCTATHYECKOM Tose. [[uanekrpuueckas
MIPOHULIAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOr0 KOHIEHCAaTopa.

TexHuyeckue yCTpoHMCTBa M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMUPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO 1 MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HAYIIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[TpOBOJTHUKH B 3JIEKTPOCTATUYECKOM IOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMBIEKTPUKY B 3IEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IIJJACTUH, PACCTOSHUAS MEXAY HUMU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwiii 21ekmpuyeckuii mok. Toxu ¢ paznuunvix cpeoax

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuna Toka. [IocTosITHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEIIECTBA.
[TocnenoBaTenpHOE, NapaIENIbHOE, CMEIIAHHOE COEIMHEHUE IPOBOIHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3akon Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi 1enu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAasT  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAIIOB OT TemMneparypbl. CBEpXIIPOBOIUMOCTb.

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBeHHAass M MpUMECHass  IPOBOJUMOCTh
NOJIyIpOBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKU TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOIIUTUYECKAS] TUCCOLMALUs. DIEKTPOIIN3.



OnekTpudeckuii Tok B ra3zax. CaMOCTOATENbHBIM M HECAMOCTOSITEIbHBIN
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, JJIEKTPOHArpeBaTEIbHbIE MPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0,
TEPMHUCTOPBI ¥ (POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOLIAH TIOTIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[IpssMoe wW3MepeHHe DIEKTPOIABWXKYIIEH CwiIbl. KOpOTKOe 3ambIKaHME
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €r0 BHYTPEHHETO
CONPOTHBIICHUS.

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocCyIIecTBIsETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBSI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PakT, rumoresa, (pu3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (PYHKUIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX IIPOEKIIMU Ha OCU KOOPJMHAT, CIIOKEHNUE BEKTOPOB.

Buonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE PaBHOBECHUE),
IIEKTPUYECKUE SIBJICHUS B )KUBOU IIPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE aTOMOB M MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsl Macca, TEILIOBBIE CBOMCTBA TBEPABIX TEII, )KUJIKOCTEH U ra3oB,



JIIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALNSA,
rajbBaHUKA.

I'eoepaghus: BAaXKHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCMIOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyTHe€), JABUraTEIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHIUITMOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3eMJICHUE SJEKTPONpPUOOpPOB,
KCEPOKC, CTPYWHBIN MIPUHTED, AIEKTPOHArPEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKUWHU. [IpHHIMI Cynepno3uiy MarHUTHBIX MOJIEH.
Jlvaum MarmuTHOM wWHAyKUMH. KapThHa JIMHUKA MAarHUTHOW HWHAYKUHUMW TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1O0J€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUKA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOr0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzaumoaelictBre NpoBOAHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MOysib U HallpaBiieHUE. [[BUKEHHUE 3apsSKEHHON YaCTUIBI
B OJIHOPOJHOM MarHutHoM mnose. Pabora cuibl Jlopenna.

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYIAS CUla HWHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuu @apajes.

BuxpeBoe »snexktpuueckoe 1mose. OJEKTPOIBHXKYILIAs CUja HHAYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIYKLIMH. OJEKTPOJABMXKYILIAs Cuia
CaMOWHIYKIIUH.

DHEpPrust MarHUTHOTO TOJISI KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndeckrue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMArHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MHIYKIIMOHHAS 1E€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TOJISL.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHue 3JIeKTPOMarHuTHOM UHIYKIIAH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUIJIBI MHAYKIUM OT CKOPOCTH W3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Yuenuuecxuii sxcnepumenm, rabopamopHole pabomuol

N3ydyeHrne MarHuTHOTO MOJIs KATYIIKH C TOKOM.

HccnenoBanne AeMCTBUS NOCTOSSHHOTO MAarHUTAa HA PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM WHAYKIIHH.

Pa3nen 5. KoJsie0anus u BOJIHBI

Tema 1. Mexanuueckue u 31eKMpPOMAZHUMHbIE KOE€OAHUS

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonunueckue kosiebanus. Ilepuona, wactora, amrmTyna u (asa kosieOGaHUM.
[IpyxuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXAY MEXaHWYECKUMH U
AJIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUS
HHEPrUU B UJI€ATBHOM KOJIeOATEIbHOM KOHTYDE.

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

[lepemenHpiii  TOK. CUHYCOHMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbBI TOKA U
HaIpsKECHUS.

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

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE NPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUM JIEKTPOIIepeiay.

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



Hab6mronenue 3aryxaronux Kojie0aHu.

HccnenoBanue cBOWCTB BIHYXICHHBIX KOJIeOaHUH.

Habmonenue pezoHaunca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

OcuuiorpaMMsl (3aBUCUMOCTH CUJIbI TOKA U HAINPSKEHUS] OT BPEMEHU) IS
3IIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3onanc mnpu 1oCnenoBaTENbHOM COEOWHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHJACHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEpUOJia MajbIX KOJeOaHUIl rpy3a HAa HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanue EpeEMEHHOT0 TOKa B LIETIH U3 ITOCJIEI0BATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyLIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YycCloBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHa BOJIHBL. [lomepeuHble W NIPOJOJIBHBIE  BOJIHBI.
WnTepdepenius u quppakuus MEXaHHYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. I poMKocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DONEeKTPOMArHUTHHIE BOJHBL. Y CJIIOBUS M3IYUYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOASpU3alus, AUPpaKiys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3JIEKTPOMAarHUTHBIX BOJIH. [IpMEHEHME AIIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IprHIMIBI paguoCBs3u U TeneBuacHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue 1 pacIpOCTPAHEHUE MOMEPEUHBIX U MPOI0JIbHBIX BOJIH.

KoneOmromeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Ha6monenne natepdepeHny U AMPPaKku MEXaHHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'pPOMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOH H
4acTOTOMN KoJeOaHU.



HccnenoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPEJIOMIICHUE,
noJsipu3anus, tudpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacIpoCTpaHEHUE CBETAa B
OJIHOPOHOU cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHue cBeTa. 3aKOHbI OoTpaxkeHus cBeTa. llocTpoenue n3oOpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS cBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa MOJHOIO
BHYTPEHHETO OTPAKEHHS.

Hucnepcus ceera. CiaoxHblil coctaB Oenoro cseta. LBer.

Cobuparoriue 1 paccenBaroiue TMH3bL. ToHKas J1uH3a. DOKYCHOE pacCTOSIHHUE
U ONTHYECKasi cuia TOHKOW JUH3BL. [locTpoenne n3odpaxkeHuid B cOOMpAONINX U
paccenBaromux JguH3ax. Dopmyna TOHKOW JIMH3BI. Y BEJIMYCHUE, IaBAEMOE JIMH30M.

[Ipenenbl MNPUMEHUMOCTH TEOMETPUUECKON ONITHUKH.

BonnoBass ontmka. Wutepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBusi HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpEHITMOHHON
KapTUHE OT JIBYX CUH(A3HbIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas pem€éTka. YCJIOBHE HaOI0ICHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM TMAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IMPAKTUYECKOE NPUMEHEHHE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEMIETKA, TTOISPOUI.

Llemoncmpayuu

[IpsAMONMHEWHOE pacIpOCTPaHEHUE, OTPAKEHUE U NPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpBHI.

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paKE€HUM B JIMH3AX.

Mopnenn MUKpOCKONa, TEIECKOIIA.

HaGmronenue natepdepeHnm crera.

HaGmronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.

[lonyuyeHne cnekTpa ¢ MOMOILIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuwl

M3mepeHne nokasaress NpesioMIIEHNs] CTEKJIA.



HccnenoBanue cBOWCTB M300paKeHUH B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znesn 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCHUTEILHOCTH

[ paHuIIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHMKHU. [locTynaTel criennanbHOM
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BAKyyME,
MIPUHIUIT OTHOCUTEILHOCTH DUHINTEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHU U COKpAIICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b MaccChl C SHEPrUel U UMITYJILCOM PEIATUBUCTCKON YaCTUIIbl. DHEPTHUS
MTOKOSI.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmul KBAHMOBOU ONMUKU

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

OtkpeiTe u uccnenoBanue Gororpdexra. Onwitet A. I'. CroneroBa. 3akOHbI
dororddekra. YpaBHenue OiHmTelHa st PoTtorddekra. «KpacHas rpaHuiia»
dbotoaddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NJeCTBUE CBETA.

TexHuyeckue yCTpOWCTBa U MPAKTUUYECKOE MPUMEHEHHE: (POTOIEMEHT,
doTomatuuk, comHeuHas 6aTapes, CBETOUO/I.

Jlemoncmpayuu

®dotordekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHILI.
[InanerapHas moxpens aroma. [locrtynmatel bopa. M3nydenune u moriomieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI 3HEPruM Ha Apyroil. Buabl
criekTpoB. CHEKTp YPOBHEN SHEPTUH ATOMA BOJIOPOJA.

BousiHoBBIE cBoOlicTBa yacTtull. Bosnbl 1€ bpoitnsa. KopryckyisipHO-BOJTHOBOM
JyaJn3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAJIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Jlemoncmpayuu



Mopens onbiTa Pezepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIIOKHOCTh CTpOeHUs Anpa. OTKpbITHE
paanoaktuBHOCTU. OnbITh Pezepdop/ia no onpeneneHuto cocraBa paiiOakKTUBHOTO
u3nydyenus.  CoiictBa  anbda-, Oera-, ramma-usiydeHus.  BrnusHue
PaZMOaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpona. Hykmonnas mozpens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M3otorsl.

Anba-pacnan. OJIEKTPOHHBIN W TO3UTPOHHBIN Oera-pacnaa. ['amma-
U3ITydeHHe. 3aKOH PaJIMOAKTUBHOIO pacraja.

OHeprus CBsA3M HYKJIOHOB B sifipe. SnepHbie cumbl. JledexT maccol sapa.

Snepnbie peakunu. [lenenue u cuHTes Aaep.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHON DHEPIETUKH. DKOJIOTHUYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YaCTULbL. OTKPBITUE O3UTPOHA.

MeTo1p1 HaOMIOIEHUS U PETUCTPAILIUH SJIEMEHTAPHBIX YaCTHII.

®dyHaMeHTalbHbIe B3auMOIeHcTBUS. ENUHCTBO (pnu3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpouCTBa M MPAKTHUYECKOE MPUMEHEHUE: TO3UMETP, Kamepa
Buuibcona, siaepHblit peakTop, aToMHas 6omoa.

Llemoncmpayuu

CU€TYrK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HccnenoBanne TpekoB 4acTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JiieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMUHU. [IprKiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHHE
ACTPOHOMHUMU.

Bun 3B&nnoro ne6a. Co3Bes3nus, spkue 3BE3MbI, IUIAHETHI, X BHUIAUMOE
JBUYKEHUE.

ConHeyHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3N.
3BE31bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kilacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEAOBAaTEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBb» I 3BE3J TIJIABHOM IOCJIENOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUSI O MPOUCXOKIAECHUU U 3BOJonMU CoJHIa U
3BE3/. DTaIlbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJsiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
TJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE N3IydeHHE.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxkue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM IJ1a30M C HCIHOJIb30BAHUEM KOMIBIOTEPHBIX
MIPWIOKEHUHN JJI ONPENCIICHUS MMOJI0KEeHNUSI HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3usa CEBEpPHOro MOJyIIapUs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.

O0o0marnee NOBTOpeHUe

Ponp ¢usmku u acTpoHOMHUM B DIKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COIMAIPHON M TUYECKOM cdhepax ASSITEIHPHOCTH YeJI0OBEKa, POIb K MECTO (PU3UKH U
aACTPOHOMHUU B COBPEMEHHOW HayYHOUN KapTHHE MHUPA, poJib (PU3MUECKON TEOpuu B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MHUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

Me:xnpeaMeTHbIe CBSI3H

N3yuyenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusl, HaAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GbyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPBl M MX MPOEKIHUH HA OCH KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
MPOU3BOHBIE DJIEMEHTAPHBIX (QYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpeeeHre IONaaAn MITOCKUX GUryp u o0bEMa Tel.

buonoeus: snextpuueckue SBICHUS B JKUBOW Mpupoje, KoieOaTeabHbIC
JBUKEHHS B )KUBOW NPUPOJAE, ONTUYECKUE SIBIICHUSA B )KUBOW MPUPOJIEC, TEUCTBUE
paauanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
T€J, MEXaHW3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATbHBIN aHAU3.



leoepagpusi:  MarHWTHBIE TONIOCa 3€MJIM, 3aJie)KW MArHUTHBIX DY,
(doTochEMKa 3eMHOI TOBEPXHOCTH, TIPEACKa3aHNE 3eMIICTPSCCHUN.

Texnonocus: TWHAW DIIEKTpONEpenad, T€HEepaTop MEepEeMEHHOIO TOKa,
SNIEKTPOJIBUTATENb, MHAYKIIMOHHAS TI€4b, pajgap, PaAHONPHEMHUK, TEICBU30D,
anteHHa, tenegoH, CBY-meub, MpOEKIMOHHBIN ammapar, BOJOKOHHAs OITHKA,
CoJIHEeuHas Oatapesi.

IINTAHUPYEMBIE PE3YJIBTATbBI OCBOEHHUA ITPOI'PAMMBI I1O
PU3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «Dusmka» Ha ypoBHE CpETHETO OOIIEeTro
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 00ECHIEUUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM4HOCTHBIE pe3yibTaThl OCBOCHUS yueOHOro npeamera «Ou3nka» AOTKHBI
OTpaxkaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOACTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TMO3WUIUEH JIMYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTAllU{, TO3UTHBHBIX BHYTPEHHHUX  YOCXKICHHI, COOTBETCTBYIOIIHNX
TPaJAUIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U ONBITA JEATEIBHOCTH B IMPOLECCE PEANM3alMi OCHOBHBIX HANPABICHUN
BOCHUTATEIIbHOMN AEATEIIbHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIEroCcsl KaKk aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OPUHATUHE  TPAAUIMOHHBIX  OOIIEUETIOBEUYECKUX  TI'YMAHHCTHUYECKUX U
JIEMOKPAaTHYECKHUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JAEATEIIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0111ecTBa, y4acTBOBAaTh B CAMOYIIPaBICHUHU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aMMOJIEMCTBOBATH C COLIMATIbHBIMU MHCTUTYTaMH B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K TYMAHUTAPHOU U BOJOHTEPCKOMN AEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHUS:

c(hOpMUPOBAHHOCTH POCCUMUCKON TPaXKAAHCKON UIEHTUYHOCTH, ATPUOTU3MA;

LIEHHOCTHOE€ OTHOWIEHHWE K TOCYIApCTBEHHBIM CHMBOJAM, JOCTHUKEHUAM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCTIMTAHUSA:

c(hOpMUPOBAHHOCTh HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;



CIOCOOHOCTh OIIEHWBATh CHUTYAllUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbIE HOPMBI M IIEHHOCTH, B TOM YHUCJIEC B
NEATEIbHOCTU YYEHOIO;

OCO3HAHUE JINYHOTO BKJIaJa B TOCTPOEHUE YCTOMYUBOTO OYIyIIETO;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

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

5) Tpy10BOT0 BOCIIMTAHMSI:

MHTEpPEC K pa3IMuHbIM cdepam npodhecCUOHATBHOM NeATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oymyme mpodeccuu 1 peaTn30BhIBaTh COOCTBEHHBIC JKU3HEHHBIC TIJIAHBI,

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

6) 3K0J10rH4eCKOro BOCIIMTAHUSA:

c(hOpMHUPOBAHHOCTh JKOJIOTHYECKOW KYJIBTYpPhI, OCO3HAaHWE TJI00aTLHOTO
XapakKTepa KOJIOTUUECKHUX MPOOIeMm;

IJIAHUPOBAHKUE U OCYLIECTBIIEHUE IEMCTBUI B OKPYKAIOIIEH CPEJIe HA OCHOBE
3HaHUS 1eJIel YCTOMYMBOTO pa3BUTHUS YEJIOBEUECTBA;

pacuIMpeHre OmbITa JESITebHOCTH SKOJOTMYECKOM HAMpaBIEHHOCTH Ha
OCHOBE UMEIOITNXCSI 3HAHUH 10 (PU3HMKe;

7) HEHHOCTH HAYYHOI'0 NO3HAHUSA:

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

OCO3HaHUE IIEHHOCTU HAYYHOU JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
U3ydeHUs1 GPUBHKHU OCYIIECTBISITh MPOSKTHYIO U UCCIIEOBATEIHCKYIO ICSITEIIBHOCTD
WHMBUTyaJIbHO U B TPYIIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHMBEPCAJIbHBbIE YUeOHbIE HeiiCTBHS
Bba3oBble JJornueckue a1eiicTBHA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpOBaTh  MPoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKECHMUS;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MaTE€pHUAJIbHBIX 1 HEMATEPUAIBHBIX PECYPCOB;



BHOCHUTH KOPPEKTHUBBI B ACSITEIbHOCTD, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LEJISIM, OLICHUBATh PUCKU MOCTEACTBUN e TEbHOCTH;

KOOPAMHHUPOBATH U BHIMOJIHATH PaOOTY B YCIOBHSIX PEAbHOTO, BUPTYaIbHOTO
Y KOMOWHHPOBAHHOT'O B3aUMOJECHCTBYSI;

pa3BUBaTh KPEaTUBHOE MBIIIJICHUE NTPU PELIEHUH KU3HEHHBIX IPO0OJIEM.

ba3oBble ucciaenoBaTe1bCKUe NeHCTBUA:

BJa/IeTh HAYYHOM TEPMHHOJIOTHEH, KIIOYEBBIMU TMOHSATUSMU U METOAAMHU
(bu3nYeCcKol HAYKH;

BJIa/I€Th HaBbIKAaMHU Y4eOHO-HCCIIEN0BATENBCKON U MPOEKTHON AESITEIbHOCTH
B 00J1aCTH (PU3UKH, CHOCOOHOCTBIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY IOUCKY
METOJIOB peUIeHHs 3ajad (PU3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METOJIOB IMO3HAHUS;

BJIAaJE€Th BUAAMU JEATEIbHOCTH IO TMOJY4YEHHIO HOBOIO 3HAHUS, €ro
UHTEPIIPETALIMY, MPEOOPA30BAHUIO U MPUMEHEHHMIO B paA3IMYHBIX YYEOHBIX
CUTYallUsX, B TOM YMCJIE MIPH CO3JJaHUH YUeOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBJISITH TPUYMHHO-CJICACTBEHHBIE CBSI3M W aAKTyaJIM3UpOBaTh 3a4auy,
BBIIBUTATh TUIOTE3Y €€ PeIIeHus, HAXOJUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUM, 3aJaBaTh apaMeTpbl U KPUTEPUU PELICHHUS;

aHAJIM3UpPOBaTh MOJYYEHHbIE B XOJE€ PpELICHUs 3a7auyd pe3yJbTaThl,
KPUTHYECKH OIICHUBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (opMynHupoBaTh COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JESTEIbHOCTH, B TOM YHUCJIE€ IPU U3YYEHUH (DU3HKHY;

JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh PUOOPETEHHBIH OIIBIT;

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KU3HECSATEIIbHOCTH;

YMETb HHTErPUPOBATh 3HAHUS U3 Pa3HbIX IPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTb OPUTMHAJIBHBIE TOAXO0/IbI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pabora ¢ unopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4eHUS MHGOPMAIUU (PU3NYECKOTO COAEPIKAHUSA U3
UCTOYHUKOB Ppa3HbIX THUIIOB, CAMOCTOSITEIBHO OCYIIECTBIIATH IIOMCK, AaHAJIU3,
CUCTEMATHU3ALMI0 W HHTEpHpEeTanuio HHOOPMALMKA Pa3IMYHbIX BUAOB U (opM
IpeICTaBICHHUS,

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIOJIB30BaTh  CPEACTBA  MH(POPMALMOHHBIX M KOMMYHHMKAIlMOHHBIX
TEXHOJOIMI B PELIEHUM KOIHUTHUBHBIX, KOMMYHUKATUBHBIX U OpPraHU3allMOHHBIX
3aJ1a4 ¢ cCOOI0IEHEM TPEOOBAHUI 3PIrOHOMUKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,



pecypcocOepekeHrsi, MPABOBBIX M AITHYECKUX HOPM, HOPM HWH(OOPMAITMOHHOU
0e30ITacCHOCTH;

cO37aBaTh TEKCTHl (PU3MUECKOTO COJCPKAaHUS B Pa3IMYHBIX (opmarax ¢
y4éTOM Ha3HAYCHUS HHPOPMAIIMH U IISJICBOI ayIMTOPUH, BEIOMpPAs ONITUMAIIBHYIO
dbopMy IIpEICTaBIICHUS ¥ BU3yaJIU3alIUH.

KoMMyHUKATHBHBbIE YHUBePCcAJIbHbIE yueOHbIe 1eiicTBUS:

OCYILIECTBIIATH OOIIEHUE HAa ypOoKax (PU3UKU M BO BHEYPOUHOH IEATENHLHOCTH;

pacro3HaBaTh MPEANOCHUIKM KOHQIMKTHBIX CHUTyallud W  CMsr4artb
KOH(JIUKTBI;

pa3BEPHYTO U JIOTHYHO H3JIaraTb CBOIO TOYKY 3PEHHUS C HCIOJIb30BAHHEM
SI3BIKOBBIX CPEJICTB;

NOHUMATh W HCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW M WHAMBHYaIbHON
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIMX
MHTEPECOB M BO3MOXKHOCTEH KaX/I0T0 WieHa KOJIJICKTHBA;

OpUHUMATh LEJIM COBMECTHOH  JIEATENbHOCTH, OpPIraHU30BBIBATH U
KOOPAMHUPOBATh JEHCTBUA MO €€ JTOCTMIKEHUIO: COCTaBJATh IUIaH JACWCTBUA,
pacrpenenath pojid ¢ Y4ETOM MHEHHH Y4YaCTHHKOB, OOCYXXJaThb pE3yJIbTaThl
COBMECTHOH paboThI;

OLIEHUBATh KaYECTBO CBOETO BKJIAJa M KAKAOT0 YHaCTHUKA KOMaH/Ibl B OO
pe3yabTaT MO pa3pabOTaHHBIM KPUTEPHUSIM;

npeuiaraTb HOBBIE MPOEKTHI, OLIEHWBATh HJEUW C TO3MIHMUA HOBH3HBHI,
OpPUTHHAJILHOCTHU, MPAKTUYECKOM 3HAUUMOCTH;

OCYIIECTBIISITh MMO3UTUBHOE CTPATETMYECKOE TIOBEIEHHWE B Pa3IUYHbBIX
CUTYAaIHSIX, IPOSBISATH TBOPUYECTBO M BOOOPAKEHHE, ObITh HHUIIMATUBHBIM.

PeryasiTuBHbIE YyHUBEpPCAJbHbIE YUeOHbIE 1eiiCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh MO3HABATEJIbHYIO JAESITENBHOCTh B 00JIACTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POpMyIUpOBaAThH
COOCTBEHHEBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJATh IUIAH PEUIEHUS PAacYETHBIX M KaueCTBEHHBIX
3a/1a4, TJIaH BBIMOJHEHUS MPAKTHYECKOW paboThl ¢ YUYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

J1aBaTh OLIEHKY HOBBIM CHUTYalMsIM;

pacimupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JTUYHBIX MPEANOYTEHUH;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha ceOsd
OTBETCTBEHHOCTbH 3a PEIICHHUE;

OIIEHUBATh MIPUOOPETEHHBIN OIIBIT;



CIocOOCTBOBAaTh (POPMUPOBAHUIO U MPOSBICHHUIO JPYAULMUA B 00JacTu

(U3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAIbHBIH MHTEIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B AESTEIBHOCTD,
OIICHUBATh COOTBETCTBUE PE3YJIbTATOB LIENISIM;

BJaJeTh HABBIKAMU  [O3HABAaTEIbHOM  peQuieKCMM  Kak  OCO3HAHMSA
COBEpILIaeMbIX JIEHCTBUH M MBICIUTEIBHBIX TPOIECCOB, HX pPE3yJbTaTOB U
OCHOBaHUM;

UCITIOJIb30BaTh MPUEMBI PEIIEKCUU JUIsl OLICHKU CUTYyalluu, BHIOOpA BEPHOTO
peuieHus;

YMETh OLIEHWBAaTh PHUCKM W CBOEBPEMEHHO NPUHHUMATh PEIICHUS IO UX
CHIDKEHHIO;

OpPUHUMATh MOTHBBI W apryMEHThl JPYrMX IMpU aHaliu3e pe3yJbTaToOB
NEeSATEIbHOCTH;

IPUHUMATD Ce0sl, MOHNUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

OPUHUMATh MOTHUBBI U apTyMEHTHl JPYIHMX MpU aHalu3e pe3yJIbTaToB
JeSITENIbHOCTH;

MPU3HABATh CBOE MPABO U MPABO JPYTUX HA OIIMOKHU.

B npoiiecce 1OCTHXKEHMS TMYHOCTHBIX PE3YJIbTATOB OCBOEHUS ITPOTrPAMMBI IO
¢uszuke JUII  ypoOBHSA CpeaHero oOmero oOpa3oBaHHs Yy  00ydYarommxcs
COBEpUICHCTBYETCS HMOLIMOHAJIbHBIH MHTEIJICKT, Mpeoiararonmfi
c(hOpMHUPOBAHHOCTD:

CaMOCO3HaHUs1, BKJIIOYAIOIIETO CITIOCOOHOCTh TOHMUMATh CBOE AMOIIMOHAIILHOE
COCTOSIHME, BUJIETh HAMPABJICHUS PA3BUTHSI COOCTBEHHON SMOIMOHANIBHOU C(ephl,
OBITh YBEPEHHBIM B ce0€;

CaMOpEryJIMpOBaHMs, BKJIIOYAIOLIEIO CAaMOKOHTPOJb, YMEHHE MPHUHUMATDH
OTBETCTBEHHOCTh 32 CBO€ TIOBEACHHE, CIIOCOOHOCTh AaJalnTUPOBAThCA K
AMOIMOHAJILHBIM U3MEHEHUSIM U MPOSIBIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBALIMHU, BKIIOYAIOUIEH CTpEMIIEHHE K JOCTIKEHUIO LENH U
yCIIexy, ONTUMHU3M, HHHUIIMATUBHOCTb, YMEHHE JEWCTBOBAaTh HCXOJS M3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOLIEH CIOCOOHOCTh MOHUMATh AMOIIMOHAIEHOE COCTOSTHUE
JIPYTUX, Y4YUTHIBaTh €ro TMpU OCYIIECTBICHUH OOIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COIEPEKHUBAHUIO;

COLIMAJIbHBIX HaBBIKOB, BKIIIOUYAIOIIUX CIIOCOOHOCTD BBHICTPAaNBATh OTHOIICHUS
C APYTUMH JIIOJIbMH, 3a00TUTHCS, IPOSIBIISTH HHTEPEC U pa3peIiaTb KOHPIUKTHI.

INPEAMETHBIE PE3YJIBTATBI



K xoHiy o0yuenus B 10 kiacce npeaMeTHbIE Pe3yJIbTaThl Ha 0230BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YHYAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAyYHOW KapTUHBI MHpA, B Pa3BUTUM COBPEMEHHON TEXHUKHU H
TEXHOJIOTUH, B IIPAKTUYECKOM JIETEIIbHOCTH JIIOJIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYEHHBIX (U3UYECKUX MOJIEIEeH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAJbHBIN a3, MOJIEIIM CTPOCHHUS T'a30B, KUIAKOCTEU U TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsii IPU pelieHnH (PU3NUECKUX 3a]1ay;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJIIPHO-KMHETUYECKOM TEOPUM CTPOCHHS BEIIECTBA U
ANEKTPOAMHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOIMHENHOE ABUKEHHE,
CBOOOJHOE TaJICHUE TeJl, IBHKEHUE 0 OKPYKHOCTH, MHEPIIHS, B3aHMMOJICHCTBUE
ten, auddy3us, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUJIKOCTEH U TBEPABIX Te,
U3MEeHEeHHEe o0BhEMa Tel MpU HarpeBaHWU (OXJIAXKICHHWH), TEIJIOBOEC PAaBHOBECHE,
WCIIApEHHUE, KOHJCHCAIMS, IUIABJIICHUE, KPUCTAILIM3AlUs, KUIICHUE, BIAXXHOCTb
BO3/1yXa, MOBBIIICHUE JIaBJICHUS ra3a MNPHU €r0 HArpeBaHUHU B 3aKPHITOM COCYIE,
CBSI3b MEXKJy TapaMeTpaMH COCTOSHUSI Ta3a B M30IPOIECCax, AIEKTpU3aIus Tel,
B3aUMO/JICCTBUE 3aPSJI0B;

OTIMCHIBATh MEXAHMYECKOE NBIDKCHHE, WCIONL3ys (DU3NYECKUe BEITMYWHBI:
KOOpAMHATa, MyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, macca Teja, Ccuia,
MMIYJIC Te€Jla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAA DHEPTUsl, MEXaHUYECKas
paboTta, MexaHWYecKash MOIIHOCTh; IIPU ONUCAHUM TPABUIBLHO TPAKTOBAThH
(GU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEJIUYUH, WX OOO3HAYCHUS W EIUHHUIIBI,
HaXOoJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BEIUYHHY C JPYTUMU
BEJIUYHMHAMM;

OIMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBJICHHUS,
UCTIONB3Y (U3WUYECKUEe BEIMYMHBI: JaBJIGHHE Ta3za, TeMmIleparypa, CpeaHss
KUHETUYECKasi SHEPrus XaOTUYECKOrO JBHXKEHUSI MOJIEKYJ, CPEHEKBaIpaTUYHas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KOO (PUIMEHT TMOJE3HOTO JCWCTBUS TEIUIOBOTO JIBUTATEINS;, IIPU OINKCAHUU
NPaBWIbHO TpaKTOBaTh (DU3UYECKUH CMBICT HCIOJIB3YEMbIX BEIMYHH, HX
0003HAYEHUS W CAWHUIIBI, HaXOJIUTh (OPMYJIbI, CBS3bIBAIOIIUE JAHHYIO
(GU3UYECKYIO BETMYHUHY C IPYTUMH BEIMUNHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUS (TIPOLIECCHI), UCTONB3Ysl (PU3NUECKUE BEITUYUHBI: DJICKTPUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIUAN, PA3HOCTh MTOTECHIMAJIOB;
NPy OINWCAHWM TPABWIBHO TPAKTOBAaTh (DU3UYECKUM CMBICT HCIOJIb3yEeMbIX



BEeITMYMH, WX OOO3HAYCHHWS W CIWHHIIBI, YKa3bIBaTh (POPMYJIBI, CBS3BIBAIOIINE
JTAHHYI0 (U3UYECKYIO BEJTMYHHY C APYTUMH BEIMYUHAMU,

aHAMM3UPOBATh (PU3UUYECKHE TMPOIECChI U SBIICHUS, UCIONIB3Yys (PU3HUECKHE
3aKOHBI Y TIPUHLUINBL: 3aKOH BceMHUpHOTO TsAroreHus, I, II u III 3axkonsl HeroTOHA,
3aKOH COXpPAHEHUS MEXAHUYECKOM »HHEPruu, 3aKOH COXPAaHEHMsS HUMIIYJIbCa,
OPUHITUN CYMEPIIO3UIIMKA CHJI, TPUHIIUI PaBHOMPABUS WHEPITUATHHBIX CHUCTEM
0TCcuéTa, MOJICKYJISIPHO-KUHETHYECKYI0 TEOPUIO CTPOCHHS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSI3b CPEIHEH KWHETUYCCKON DHEPTUHU TEIIOBOTO JBHXKCHHS MOJIEKYI C
a0COJIFOTHON TeMIlepaTypoi, MEPBbIN 3aKOH TEPMOJAWHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUUECKOT0 3apsna, 3akoH KyloHa, Npu 3TOM pa3ivyarh CIOBECHYIO
(bOpMyIHPOBKY 3aKOHA, €T0 MaTEMaTUYECKOE BhIPAKEHUE W yCIIOBUSA (TPaHMIIBI,
00J1aCTH) MPUMEHUMOCTH;

O0OBACHITH OCHOBHBIE TPUHITUIIBI ACHUCTBUS MAIIMH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; paziuyaTh YCIOBHUS MX O€30MaCHOTO MCMOJIb30BaHMS B MOBCEIHEBHOU
KU3HH,

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3UYECKUX SBJICHUA U
MPOIIECCOB C WCIIOJIb30BAHUEM TMPSIMBIX U KOCBEHHBIX HW3MEPEHUN, MPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y YueOHOI0 SKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY U3 MPEJI0KEHHOTO 000pyA0BaHUSs, MPOBOAUTH ONBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBIISITh TPSIMbIE U KOCBEHHBIE M3MEpPEHUsT GU3NUECKUX BEITUYUH, MIPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCJENOBATh  3aBUCHUMOCTH  MEXIYy  (U3MUECKUMHU  BEIUYMHAMHU  C
WCIIOJIb30BAaHUEM TPSIMBIX H3MEPEHUH, MPU ITOM KOHCTPYHPOBATH YCTAHOBKY,
(bUKCUPOBATH PE3YIHTATHI MTOTYICHHOW 3aBUCUMOCTH (PU3HUECKUX BEIMYUH B BUJIE
TaOuIl ¥ TpaUKOB, AENATh BHIBOJIBI 110 PE3YJIbTATaM UCCIEIOBAHUS;

coOmro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEICHUU MCCIEIOBAHUNA B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON U TPOCKTHOU
JEATETLHOCTH C HMCIOJIB30BAHHEM H3MEPUTEIBHBIX YCTPOWCTB M JIAOOPATOPHOTO
000pyI0BaHUS;

pemiath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJENbIo,
UCIOJIb3Ysl (PU3MYECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BbIOHpaTh (PU3UUECKYIO MOJEIb, BBIICIATh (PU3MUECKHE BETUUYMHBI U (POPMYIIHI,
HEOOXOaMMBbIC I €€ PEIICHHs, MTPOBOIUTh PACU€Thl U OIEHWBATH PEATHHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3NYECKOUN BEIMYUHBI,

pelaTh KaueCTBEHHbIE 3a7a4l: BBICTPAUBATh JIOTHYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
bu3ndecKue SBICHNUS;



UCIIOJIb30BATh MTPH PELICHUH YU€OHBIX 3a/1a4 COBPEMEHHbIE UH(POPMAIIIOHHBIE
TEXHOJOTHH [JIsl TIOUCKA, CTPYKTYpUPOBAHUS, WHTEPIPETALIMA U TPEICTABICHUS
yu4eOHOW W HAy4YHO-TIOMYJAPHOM WH(GOPMALMU, TOTYYCHHOH W3 Pa3IUYHbBIX
MCTOYHUKOB, KPUTHUYECKHU aHAIM3UPOBATh MOJTy4yaeMyto HH(pOpMaIHIo;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPY>KAIOIIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHUI;

UCITI0JIb30BATh TEOPETUUYECKUE 3HAHUSI 110 (PU3HUKE B TOBCEAHEBHOM KU3HU TS
obecnieyeHrss 0€30MacCHOCTH TMPHU OOpaIllleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, NJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
IOBEACHUS B OKPYXKAIOUIEH CPEJIE;

paboTaThb B TpyHdme C BBHIMNOJHEHHEM pPAa3JIMYHBIX COLHUAIBHBIX POJEi,
IUIAaHUPOBATh pabOTy TPYIIIbl, PaLUOHAIBHO paACHPEACNATh OO0S3aHHOCTU U
IJIAaHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJIeKBaTHO OIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xoniry o6yuenus B 11 ki1acce nmpeaMeTHbIe pe3yiabTaThl Ha 06a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y O0YYAIOIIUXCSl YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW Hay4yHOM KapTHHbl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATENBHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
($u3nYECKOi KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl NPUMEHEHUSI M3YyYEHHbIX (U3UYECKUX MOJIENeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsifl, Jy4 CBETa, TOUEUHbI UCTOYHUK CBETA, siiepHas
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOTO siJipa MpU pPEUICHUU (PU3NYECKHUX
3aJ1ay;

pacro3HaBaTh (pU3nMUEcKHe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOW (DU3UKH: 3IEKTpUUECKask IPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBHUS TOKA, B3aUMOJCHCTBUE
MarHuToOB, OJJIGKTPOMAarHUTHas MHIYKUUS, ACMCTBHE MAarHUTHOTO TIOJIA Ha
IPOBOJHUK C TOKOM M JBIDKYIIMHCS 3apsl, 3JEKTPOMAarHUTHBIE KoJeOaHus U
BOJIHBI, MPSMOJIMHEIHOE pAaclpOCTpaHEHHE CBETa, OTpPaKeHUE, MPEIOMIICHHE,
uHTepdepeHys, audpakuus W TOMAPHU3ANUS  CBETa, JTUCHEPCHS CBETa,
dboTtoanekTpudeckuiit 3PdexT (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHEWYaToro CHeKTpa aToMa BOAOPOAa, €CTECTBEHHass M MCKYCCTBEHHas
pazii0aKTUBHOCT;

OMKCHIBaTh H3YYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
AIIEKTPOMArHUTHBIE SIBJIIEHUS (TIPOLIECCHI), UCMOJIb3Yysl (DU3NYECKHUE BETUUYHHBL:
AIIEKTPUYECKHUI 3apsij, CHJIa TOKa, SJICKTPUUYECKOE HANPSIKEHHUE, AJIEKTPUUYECKOE



COTIPOTHUBIICHHE, PAa3HOCTh MOTEHIIMAJIOB, JEKTPOABUKYIAS CUia, paboTa TOKa,
WHIYKIMS MarHATHOTO TOJs, cuiaa Awmrmepa, cuia JlopeHiia, WHIYKTUBHOCTH
KaTYIIKWA, SHEPTUsS JJIECKTPUYECKOTO M MAarHUTHOTO IIOJIeH, TMEPUOJ W YacToTa
KojebaHuii B KosieOaTeaTbHOM KOHTYpE, 3apsii M CHiIa TokKa B IIpolecce
FapMOHUYECKUX AJIEKTPOMATHUTHBIX KoJieOaHuM, (OKYCHOE pacCTOsHUE U
OTNTHYECKAasi CHWJIa JIMH3BI, TIPH OMHCAHWUU TPABHIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTOJB3YEMBIX BEIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY C IPYTUMH BETUUHMHAMMU;

OMHUCHIBATh M3YyYECHHbIE KBAHTOBBIC SIBJICHUS U TPOLECCHI, HCIOIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acTOTa CBETA, SHEPTUs U UMIYJILC (POTOHA, MEPUOJI TIOJTypaciiaia, SHEPTHs CBI3U
aTOMHBIX SI7IEp, TPU OIMMCAHWU TPABWIBHO TPAKTOBATh (PU3UUECKUA CMBICI
UCIIOJIb3YEMbIX BEJIMYMH, UX OOO3HAUEHUS W EAMHMIIBI, YKa3bIBaTh (OPMYJIbI,
CBA3BIBAIOIIME JIaHHYI0 (U3MYECKYI0 BEJIMYMHY C JAPYTMMH BEJIMYMHAMHU,
BBIYHCIIATH 3HAYCHUE (PU3NMUECKON BETNYNHBI,

aHAMM3UPOBATh (PU3UUYECKHE TPOIECChI U SBIICHUS, UCIOJIB3Yys (PU3HUECKHE
3aKOHBI U MPUHIUIIEL: 3aK0H OMa, 3aKOHBI TIOCIICIOBATEIFHOTO M MapaIeIbHOTO
COEIMHEHMs] TPOBOJHMKOB, 3akoH Jlxoyns—JleHna, 3aKoH 3JIE€KTPOMArHUTHOU
UHIYKIMHU, 3aKOH MPSIMOJIMHEHHOTO PaCIpOCTPAHEHUsI CBETA, 3aKOHbI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DiHIITeHa 11 (oTorddekra,
3aKOH COXpaHEHUsS DHEPTrUU, 3aKOH COXPAHCHHUS UMITYJIbCA, 3aKOH COXpaHEHUS
ANEKTPUYECKOTO 3apsija, 3aKOH COXpaHEHHUs MacCOBOTO YHCIa, MOCTynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacnaja, Iph 3TOM pa3inyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €r0 MAaTeMaTHYeCKOE BBIPAKEHHE W YCIOBUA (TpaHUIIbl, O0O0JACTH)
MPUMEHUMOCTH;

OTIpEJIEIIATH HAMPABICHUE BEKTOPA MHIYKIIMA MAarHUTHOTO TIOJISI MPOBOTHUKA
C TOKOM, cuJibl Amrnepa u cuibl Jlopenua;

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

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICAOBAHUIO (PU3WYECKUX SIBICHUN U
MPOIIECCOB C HCIIOJIb30BAHUEM TMPSIMBIX W KOCBEHHBIX HM3MEPEHUMN: TMPH 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pyA0BaHUSs, MPOBOAUTH ONBIT U (POPMYITHPOBATH
BBIBOJIBL;

OCYIIECTBIISITh TPSIMBbIE Y KOCBEHHBIE M3MEpEHUsT (U3HMUECKUX BEITUYUH, MTPU
TOM BBIOMpaTh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METObI OLIEHKH ITOTPEIHOCTEN U3MEPEHUM;

UCCJIEeI0BATh 3aBUCUMOCTH (PU3UUECKUX BEJIMUMH C UCIOJIb30BAHUEM MPSIMBIX
U3MEPCHUM: TP STOM KOHCTPYHUPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YIbTATHI



MOJyYEHHON 3aBUCUMOCTH (U3MYECKUX BEJIMYMH B BHUAE TaOIUll U TpauUKOB,
JIeN1aTh BBIBOJIBI 110 PE3y/IbTaTaM MCCIIEeIOBaHUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUN B
pamMKax y4eOHOTrO 5SKCIHEPUMEHTa, Y4eOHO-MCCIENI0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMICTB M J1IAOOPaTOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCHOJB3Ys (PU3MUECKHUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aJaul
BBIOMpaTh (DU3NUECKYI0 MOJIEb, BBIACIATh (HU3NUECKUE BEIUYMHBI U (DOPMYIIBI,
HEOoOXOUMbIEe NIl €€ pelIeHUs, MPOBOAUTh Pacué€Thl M OLICHUBATh PEAJbHOCTH
MOJIy4EHHOT0 3HaU€HUs (PU3NUECKON BEITMYUHBL;

pelaTh KaueCTBEHHBIE 33/1a4U: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY PAacCyXIECHHHA C OMOpPOM Ha HM3yYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
(uznueckue sBICHUS,

MCIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHBIE UH(POPMALIMOHHBIE
TEXHOJOTHH [JIsl TIOUCKA, CTPYKTYpUPOBAHUSA, MHTEPIIPETALIUA U TPEICTABICHUSA
yu4eOHOW W HAy4YHO-TIONMYJAPHOM WH(GOPMALMU, TOIYYCHHOH W3 Ppa3IUYHbIX
UCTOYHUKOB, KPUTUYECKH aHAJIM3UPOBATh M1OJIy4aeMyH0 HH(POPMALHUIO;

OOBACHATh MNPUHLMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh YCJIOBUSA UX 0€30MacHOr0 MCMOJIb30BAaHUS B MMOBCEIHEBHOM
KU3HU;

IPUBOJUTH IIPUMEPHI BKJIAJIa POCCUNCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSCHEHHE NPOLECCOB OKPYXKAIOIIET0 MHUpPA, B PA3BUTHUE
TEXHUKHU U TEXHOJIOTHl;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 11O (PU3MKE B TOBCEIHEBHOM KU3HU AJIs
oOecrieueHnss 0€30MacHOCTU TpU OOpalleHWu C MpUOopaMu M TEXHUUYECKUMHU
yCTpOMCTBaMH, JUJIsl COXPAHEHUS 3/10POBbsS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOI0
IIOBEJICHUS B OKPYXKaloIleH cpene;

paboTaThb B TpyHmne C BBHIMNOJHEHHEM pPAa3IMYHBIX COLHUAIBHBIX POJE,
IUTAHUPOBaTh pPabOTy TPYNIbl, PALMOHANIBHO PACHPEAeNsaTh OOS3aHHOCTH U
IUTAHUPOBATh EATEIbHOCTh B HECTAHJAPTHBIX CUTYyallUsX, aJeKBaTHO OLICHUBATH
BKJIAJ] KQXKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne ni/m P Kontponbnbie IlpakTnyeckue (p )
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypchl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
1.1 ®u3nKa U METO/Ibl HAYYHOT'O TO3HAHUS 2 bubmmorexa LIOK
’ A e https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
2.1 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Humasika 7 https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
23 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazneny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHU https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOJMHAMUKHU 10 1 hitps://m.cdsoo.rw/ 74 1bf72
13 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
’ da3oBbIe MEPEXOIbI https://m.edsoo.ru/7f41bf72



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

Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bubmunoreka LIOK

4.1 DeKTpoCTaTHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN 2neKTpUYeCKUi TOK. TOKHM B 12 bubnmoreka [JOK

’ pa3IMYHBIX Cpemax https://m.edsoo.ru/7f41bf72

Hroro no pazaeny 22

PesepBHOE Bpems 2

OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



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

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe noje. IeKTpoOMarHuTHas 1 1 3 bubmmoreka [JOK
' WHIYKLUS https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
)1 MexaHu4ecKkue U AIEeKTPOMarHUuTHBIC 9 1 bu6nuoreka [IOK
' KoJeOaHus https://m.edsoo.ru/7f41c97¢
29 MexaHn4yeckHe U 3J€KTPOMarHUTHbBIE 5 | bubmmoreka [JOK
’ BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI crIeIIUAIBHOU TEOPUH 4 1 bubmmoreka [JOK
OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAaHTOBOU OMTUKH 6 bubmorexa OK

https://m.edsoo.ru/7f41¢c97c¢



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

bubmunoreka LIOK

4.2 Crpoerue aroma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.3 ATOMHOE A/1pO > https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPUZUKH 7 bubmorexa [OK
https://m.edsoo.ru/7f41c97¢

Hroro no pazneny 7
Pa3nen 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06m1aro1ee MOBTOPEHUE 4 ngﬂ;;fg;groui 41c97c
Hroro no pazneny 4
PesepBHoe Bpems 3
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

IHOYPOYHOE INIVTAHUPOBAHUE

10 KJIACC
Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTejbHbIE
padoThI padoTsI
pecypchl
dusuka — Hayka o IpuUpoJe.
1 Hayunsie MeT(})IK bl HOIIi)HaI.)HI/ISI 1 bubmorexa HOK
o A https://m.edsoo.ru/ff0c32¢2
OKPY>KaIOIIIeT0 MUpPa
Ponw u mecTo ¢puzuku B

) dbopMHUpPOBaHUH COBPEMEHHOM 1 bubnnorexa [HOK
Hay4YHOUN KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
IIPaKTUYECKOU NEeATEIbHOCTH JIIOIEH
Mexannueckoe OBUXKEHUE.

3 OTHOCHUTEIBHOCTh MEXAHUYECKOTO 1 bubmuorexa [JOK
nBwxenus. [lepemenienue, https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOpEHHE

4 PaBHOMEpHOE NpSIMONMHENHOE 1 bubmmoreka [IOK
JIBMKECHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnumoreka [IOK
JIBAXKEHUE https://m.edsoo.ru/ff0c372¢

6 CBoOomHoe majieHne. Y CKopeHue 1 bubmuorexa [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
KpuBonunelinoe 1BUKEHHE.

. bubmuorexa [JOK

7 JIBr>keHre MaTepraibHON TOYKH 10 1

OKPYXHOCTHU

https://m.edsoo.ru/ff0c3ada



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

HpI/IHI_II/IH OTHOCHUTCIBHOCTHU

Bbu6nmuoreka [JOK

Kunernueckas sHeprus

8 I'annnes. I/IHepHE/IaJ'IBHBIe CUCTEMBEI hitps://m.cdsoo.ru/f0c3bes
otcuera. [lepBeiit 3akoH HeroToHa
Macca tena. Cuia. [lpunnun

9 Cynepno3uiuu cuil. Bropoi 3akox bubmorexa [JOK

. https://m.edsoo.ru/ff0c3be8
HproTona ais MatepuanbHON TOUKU

10 Tpetnii 3akon HeroToHa miis bubanorexa HOK
MaTepHAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkOH BCEMUPHOrO TsroteHus. Cuna

11 TspkecTH. [lepBas kocMuueckast bubmorexa [TOK

https://m.edsoo.ru/ff0c3d00
CKOPOCTh

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

13 TpeHusi. Cuiia COnpOTUBIICHUS NTPU bubanorexa [HOK
JBH>KCHUHU TeJla B )KMJIKOCTH HIINA https://m.edsoo.ru/ff0c3{f76
rase
[ToctynarensHoe U BpaliaTreiabHOe

14 JBUKEHHE a0COMIOTHO TBEPAOTO bubanorexa HOK
Tena. MoMeHT cuiibl. [1nedo cumsbl. https://m.edsoo.ru/ff0c41a6
VYcnoBus paBHOBeCUs TBEPAOTO TEJIA
Nmnynbc maTepuanbHOU TOYKH,

15 CHUCTEMBbI MaTEPUATIbHBIX TOUEK. bubanorexa HOK
Nmnynbe cunbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITysbca. PeakTuBHOE IBUKEHHE

16 Pabora 1 MOIIHOCTH CHIJIBI. Bbu6nuoreka [JOK

https://m.edsoo.ru/ff0c4502



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

MatepuaabHON ToukH. Teopema 00
V3MEHCHUH KHHETHYECKON SHEPTHH

17

[TorennmaneHas 3HEPTHUSL.
[loTeHumanpHas 3HEpPrUst ynpyro
ne(OpMHUPOBAHHON MPY>KUHBL.
[loTenunanpHas 3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c461a

18

IToTeHnmanbHbIE U
HEeMOTeHIaIbHbIe CHIIbL. CBSI3b
paboThI HEMTOTEHIIUATHHBIX CHII C
M3MEHEHUEM MEXaHUYECKON YHEPTUn
CHUCTEMBI TeJl. 3AKOH COXPaHEHUs
MEXaHUYECKOW SHEPTruu

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c478¢c

19

JlaboparopHas paboTa
«HccnenoBanue cBsi3H pabOTHI CUITBI
C UI3MCHEHHEM MEXaHHUYECKOI
SHEPTHH TeJla Ha IPUMEPE
pacTsDKEHUS PE3HHOBOTO JKT'yTay

20

KonTtponbHas pabora o Teme
«Kunemaruka. J[unamuka. 3aKOHBI
COXPaHEHHSI B MEXaHUKE

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJIIPHO-KUHETUYECKOU
Teopuu. bpoyHOBCKOE ABUKEHUE.

Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep JBUKECHUS U
B3aMMO/JICHCTBHUSI YaCTHUL BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
Y TBEPIBIX TEI



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

23

Macca monekyin. KonnyectBo
BemecTBa. [locrosunas ABoraapo

24

TermoBoe paBHOBecue. TemnepaTtypa
u e€ usMmepenue. Illkana remneparyp
Ilenbcus

25

HUneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4fde

26

AOGcomoTHas TemrepaTypa Kak Mepa
CpeaHel KHHETUYECKON SHEPTUU
JBUKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Knanelipona

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

28

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXIY apameTpaMy COCTOSTHUS
Pa3peKEHHOTO ra3a

29

M3omporieccsl B UCaIbHOM rasze u
uX rpaduyueckoe npeacTaBicHue

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

30

BnytpeHnHss sHeprus
TEPMOJUHAMUYECKON CUCTEMBI U
crioco0sl e€ n3meHenus. Konnuectso
TEIUIOTHI U paboTta. BHyTpeHH: s
JHEPrus OJHOATOMHOI'O HJI€AJIBHOIO
rasa

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c5952

31

Bunae! renonepenaun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36

32

YV nenbHast TENI0EMKOCTD BEIIECTBA.
KonudecTBO TEIIOTHI IpH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c5¢36



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
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Terutonepenave. AanadbaTHbIi
nporiecc

IIepBblil 3aKOH TEPMOAUHAMUKY U

bu6mmoreka [IOK

33
€ro NpUMEHEHHE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
HeobpatumocTh mporieccoB B
34 npupoje. Bropoii 3akoH bubmmorexa [TOK
PHpoOZe. P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Tpunun nevicrBus u KII1/] Bbu6nmuoreka [JOK
TETJIOBOM MaIlluHbI https://m.edsoo.ru/ff0c600a
36 Hukn Kapno u ero KI1{
37 DKOJIOTHYECKUE TTPOOITIEMBI
TEIIOPHEPTETUKU
O06o06marmuii ypok
38 «MOJIL:K JII: Hai}llp ¢u3uka. OCHOBBI bubmmorexa LHOK
yip ' https://m.edsoo.ru/ff0c6938
TEPMOIMHAMUKI
KonTtponsHas pabora o Teme
39 «MonexynsipHas ¢puznka. OCHOBBI bubnmorexa LHOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMHKI
40 [TapooOpa3oBanre U KOHIEHCAITUS. bubanorexa HOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
AGCOIOTHAS U OTHOCUTEIbHAS
41 BJIQXKHOCTh BO31yxa. HacelleHHbIH bubmmorexa LHOK
Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramimueckue u
aMmopdHbie Tena. AHU3OTPOIHS
P ¢ P bubmuorexa [JOK
42 CBOWCTB KpHUCTAIIOB. JKuakue

KkpucTauibl. COBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/ff0c6510



https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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IImaBnenue u KpucTtaujin3anus.

43 VenpHas TEIJI0TA IUIABICHUSI buGnnorexa LIOK
A ) https://m.edso00.ru/ff0c6708
CyOnumarus
Bbu6nuoreka [JOK
44 YpaBHEeHHE TEIUIOBOrO OajaHca
p https://m.edsoo.ru/ff0c6820
OnexTpuzanus Ten. JNeKTPUIECKU
45 3apsia. JIBa BUJIa SIEKTPUUYECKUX bubmorexa [JOK
PAL. A P https://m.edsoo.ru/ff0c6bec
3apsI0B
IIpoBoAHUKH, JUAIIEKTPUKU U
46 H(I)).H OBOJHUKU 3aK(I:H bubnmorexa LIOK
YHpOBOA ’ https://m.edsoo.ru/ff0c6bec
COXpaHEHUs SJIEKTPUUYECKOTO 3apsia
BzaumopeiicTBue 3apsa10B. 3aKOH
47 Kynona. ToyeuHBIN 3I€KTPUIESCKUH bubmorexa LIOK
Y | P https://m.edsoo.ru/ff0c6ced
3apsia
Hanpsx€HHOCTB 2JIEKTPUYECKOTO
43 nonst. [IpuHnmn cynepno3unuu bubanorexka HOK
BNIEKTPUYECKUX NoJe. JInnnuu https://m.edsoo.ru/ff0c6df2
HaIPSKEHHOCTU
Pabota cun 31eKTpoCcTaTHIeCKOTO
49 nois. [Torennuan. PasHocTh buGnnorexa LIOK
) ait. https://m.edsoo.ru/ff0c6f00
[IOTEHIMATI0B
IIpoBOOHUKY U JUIIEKTPUKU B
50 anpeKT OCTaTUYECKOM nonIe buGnnorexa LIOK
p ' https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
. b K
51 OnektpoéMmkocTb. Konnencarop nommorexa 110

https://m.edsoo.ru/ff0c7126



https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126

52

DNEKTPOEMKOCTD IJIOCKOTO
KOHJICHCATOpa. JHEeprus
3apsHKEHHOT0 KOHJIeHcaTopa

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlaGopatopHas pabota "M3mepenue
3EKTPOEMKOCTH KOHJIeHcaTopa”

54

[IpuHIIMTT IEHCTBUS U IPUMEHEHUE
KOHJIEHCAaTOPOB, KOMTUPOBAILHOTO
arnmapara, CTpyMHOro IpUHTEpA.
DneKTpocTaTHYeCcKast 3allnTa.
3azeMJIeHHE SIEKTPONPUOOPOB

55

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cymiectBoBaHud. [[oCTOSIHHBIN TOK.
Cuina Toka. Hanpsixenue.
Conpotusnenue. 3akon Oma jist
ydacTKa Lenu

56

[MocnenoBarensHOE, MapaIeIbHOE,
CMEIIIaHHOE COCTUHECHUE
npoBoAHKKOB. JlabopaTopHas
pabota «3ydeHne cMeanHoro
COCIIMHEHUS PE3UCTOPOBY

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74{0

57

PaboTa 1 MOIITHOCTH JEKTPUIECKOTO
Toka. 3akoH Jlxxoyns-Jlenua

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

58

3akon Oma aJ1s MOTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas padoTa
«3mepenue DJ1C ucTouHnKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS

0.5

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DIIeKTpOHHAs MPOBOUMOCTD
TBEPBIX METAIOB. 3aBUCUMOCTD



https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

CONPOTHUBIICHUS METAJIIIOB OT
Temneparypbl. CBEpXIPOBOAUMOCTh

DIIEKTPUUECKUI TOK B BaKyyMe.

60 .
CBolicTBa AJIEKTPOHHBIX ITYYKOB
[TomynpoBoHUKH, UX COOCTBEHHAs

61 Y MIPUMECHas MPOBOJIUMOCTb. bubanorexka HOK
CBolicTBa p—n-niepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBOoAHUKOBBIE TPUOOPEI
DIIEKTPUUYECKUI TOK B paCTBOpax v

2 pacIiaBax 3JIEKTPOJIUTOB. bubmmoreka [JOK
DIIEKTPONIUTHYECKAS AUCCOIALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEeKTpOnn3
DJIEKTPUUYECKUH TOK B ra3ax.

63 CaMOCTOSITeNIbHBIN U Bbu6nuoreka [JOK
HECAMOCTOSITEILHBIN pa3psl. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DJeKTpudecKre mpudopsl U

64 YCTPOMCTBA U UX MPAKTUYECKOE bubmmoreka [JOK
npumeHenue. [IpaBuna TeEXHUKH https://m.edsoo.ru/ff0c86fc
0e30MmacHOCTH

65 O06o06marmuii ypok bubmmoreka [JOK
«INEKTPOIUHAMUKAY https://m.edsoo.ru/ff0c88be
KoHnTtponbHas paborta mo Teme
«Qnekrpocraruka. [locTossHHBIN

66 3JIEKTPUYECKUM TOK. TOKHU B bubanorexa HOK

pa3nuuHbIX cpenax» /Beepoccuiickas
npoBepouHas paboTa nmpu
NpOBEJCHNHU HAa OyMa)KHOM HOCHTEIIE

https://m.edsoo.ru/ff0c8a8a



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

67 PesepsHbiit ypok. KonTponbHas | bubmmoreka [IOK
pabora o Teme "DneKTpoIuHaMHKa" https://m.edsoo.ru/ff0c8c56
PesepBHblii ypok. O0oOmIaromuit bubnumoreka [IOK

68 1
ypok 1o reMaM 10 knacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

I[TPOTPAMME



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

11 KIIACC

KonuyectBo yacos JJIeKTPOHHBIE
Ne Jara
Kourpon = IIpakruue uupposbie
n/ Tema ypoka Bce usyue
bHbBIE CKHe oOpa3oBaTe/ibH
I ro HUS
padoThbI padoTsI ble pecypcsl
ITocTosiHHEIE
MAarHUTEl U UX
B3alMOJCUCTB
ne. MarautHoe Bbubnnoreka
noJje. Bekrop 1 ITOK
MAarHUTHOH https://m.edsoo.ru/f
UHYKIWH. 10c9778
JInaun
MAaTrHUTHOH
WHIYKIIHA
MaruutHoe
moJje
MIPOBOJTHHUKA C
TOKOM. OTIBIT
Bubnnoreka
Opcrena.
o I[HOK
2 B3anMoneiicTs 1
. https://m.edsoo.ru/f
"
f0c98fe
MIPOBOHUKOB
C TOKOM.
Bxonnas
IMarHOCTHKA
Jlaboparopnast
pabora bubnanoreka
«3yueHue 1 1 HOK
MAarHUTHOT'O https://m.edsoo.ru/f
MOJISI KaTYIIKA 10c98fe
C TOKOM»
[elictBue
MarduTHOTO
oJId Ha
Bubnnoreka
MTPOBOJTHHK C
1HOK
4 TokOoM. Criia 1 1
Amitena https://m.edsoo.ru/f
MIIEpA.
P f0c9ac0
Jlaboparopuast
pabota
«HccnenoBanu



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

€ JICUCTBHSA
IIOCTOAHHOI'O
Mar"HuTa Ha
paMKy ¢
TOKOM)

[erictBue
MarHMTHOTO
IIOJIg Ha
JIBIKYIITYIOCS
3apsHKEHHYIO
yactuiy. Cuna
Jlopenua.
Pabora cubl
Jlopenua

bubanoreka
1HOK
https://m.edsoo.ru/f
f0c9df4

DJIEKTpOMarHu
THast
WHIYKLHAS.
[Torok BekTOpa
MarHuTHOM
WH]TYKLHH.
SC
WHJYKLHH.
3aKkoH
3JEKTPOMAarHu
THOM
WHIYKLIHAH
Qapanes

JlaGopaTtopHas
paborta
«Hccnenosanu
€ SIBJICHUS
ANEKTPOMArHu
THOH
WHTYKITA)

Bubnnoreka
1HOK
https://m.edsoo.ru/f
fOcal50

NuaykTuBHOCT
b. SIBIeHUEC
CaMOMHAYKIUU
.OC
CaMOMHAYKIUU
. DHeprus
MarHuTHOTO
MOJISl KaTYILIKU
C TOKOM.

bubanoreka
HOK
https://m.edsoo.ru/f
f0ca600



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

DneKTpoMarsu
THOE TI0JIe

Texumueckue
YCTpPOMCTBA U
nux
MIPUMEHEHHUE:
IIOCTOSAHHBIC
MarHuThl,
AJIEKTPOMAarHu
THI,
AJICKTPOJIBUTAT
eJib,
YCKOPUTEIHN
3JI€MCHTapHBIX
YaCTHII,
I/IHl[yKI_[I/IOHHaH
IICYb

10

O06o06marommi
YPOK
«MaraurtHoe
IoJe.
DJIeKTpOMarHu
THas
WHIYKIUS
Bxonnas
JIMAarHOCTHKA

bubanoreka
HOK
https://m.edsoo.ru/f
f0cab82

11

KonTponbnas
pabora 1o
TeMe
«MaruutHoe
noJie.
DneKTpoMaru
THast
WHIYKITHAS

Bbubnnoreka
1HOK
https://m.edsoo.ru/f
fOcad58

12

CBoOoHbBIE
MEXaHHUYCCKHUE
KoJieOaHwUsI.
lapmonnuecku
¢ KoJieOaHwsI.
YpaBHeHue
rapMOHUYECKH
X KoJIeOaHH.

bubanoreka
HOK
https://m.edsoo.ru/f
fOcaf06



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

[Ipespamenue
SHEPIUu

13

JlaGopaTtopHas
paborta
«HccnenoBanu
€ 3aBHCHUMOCTH
nepuojaa
MaJIbIX
KoJieOaHui
rpy3a Ha HUTH
OT JUTHHBI
HHUTH ¥ MacChl
rpy3a»

14

KonebarenpHbl
W KOHTYP.
CBoOoHbBIE
3JIEKTPOMAarHu
THBIC
KoJIe0aHM B
HIeaIbHOM
KoJIe0aTEIbHO
M KOHTYpE.
Awnanorus
MEXIY
MeXaHHYECKHUM
1871
ANEKTPOMArHu
THBIMHA
KoJIEOaHUSIMHU

bubanoreka
HOK
https://m.edsoo.ru/f
f0cb820

15

dopmyna
Tomcona.
3aKkoH
COXPaHCHHUS
DHEPIUU B
HJIeaIbHOM
Ko0J1e0aTeIbHO
M KOHTYpE

bubanoreka
HOK
https://m.edsoo.ru/f
fOcb9c4

16

[IpencraBnenu
eo
3aTyXxaroumx
KOJICOaHMSIX.
Brinyxiennbie
MeXaHHYECKHE

bubanoreka
1HOK
https://m.edsoo.ru/f
f0cbb86



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

KoJIe0aHusL.
Pe3onanc.
Brinyxiennbie
3JIEKTPOMArHu
THEIE
KoJIeOaHus

17

[TepemenHbIi
TOK.
CunycounaanbH
BIN
MepEeMEHHBIN
TOK.
MontHocTh
MEPEMEHHOI0
TOKa.
AmmutyaHoe
u
JEWCTBYIOIIEE
3HAYCHUE
CHJIBI TOKA U
HaIpsHKEHUS

Bbubnnoreka

HOK
https://m.edsoo.ru/f
fOcbd34

18

Tpancdopmaro
p.
[IpousBoacTBo
, lepeiaya u
notpebeHue
ANEKTPUUIECKO
1 DHEpruu

19

YcerpolictBo u
MPaKTHYECKOE
MIPUMEHEHHE
AIEKTPUUYECKOT
0 3BOHKA,
reHeparopa
MEPEMEHHOI0
TOKa, TUHUH
3JIEKTpornepea
q

bubanoreka
HOK
https://m.edsoo.ru/f
f0cc324

20

DKOJIOTHYECKHU
€ PUCKH TIPH
MIPOU3BOJICTBE
AJEKTPOIHEPTU
u. Kynetypa



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

HCIIOJIb30BaHN
A
3IEKTPOIHEPTH
" B
IOBCEIHEBHOU
JKH3HHU

21

MexaHndeckue
BOJIHBI,
YCJIOBHUS
pacmpocTpaHe
Hus. [lepuon.
CxopocThb
pacrmpocTpane
HUS U TJINHA
BOJIHEI.
ITonepeunsie u
MPOJI0IbHBIC
BOJTHBI

Bubmnnoreka
1HOK
https://m.edsoo.ru/f
fOcca54

22

3BYyK.
CxopocTb
3BYKa.
I'pomkocTh
3ByKa. BeicoTa
ToHa. TemOp

3BYyKa

bubanoreka
HOK
https://m.edsoo.ru/f
f0cecOc

23

DneKTpoMaru
THEIC BOJIHBI,
UX CBOMCTBA U
CKOPOCTb.
IIkama
3JIEKTPOMAarHu
THBIX BOJIH

Bubmnnoreka
1HOK
https://m.edsoo.ru/f
fOccfe0

24

[TpunIUTIBI
paaroCBsI3U U
TCICBUICHHUS.
PaszButne
CPEJICTB CBSI3H.
Panuonokaius

25

KonTponbnas
paborta
«Konebanus u
BOJIHBD)

Bubnnoreka
1HOK
https://m.edsoo.ru/f
fOcc6f8



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

[IpssmonuneitH
o€

pacmpocTpaHe
HUE CBETA B bubnmoreka

26 OJTHOPOJTHOM HOK
cpene. https://m.edsoo.ru/f
Toueunsrit 10cd350
HUCTOYHUK
ceera. JIyu
cBeTa
Otpaxenue
CBETAa. 3aKOHBI
OTpaKEHHUS bubnuoreka

27 CBeTa. HOK
[Toctpoenue https://m.edsoo.ru/f
M300paXKeHUIA f0cd4e0
B IJIOCKOM
3epkane
[Ipenominenue
ceera. [lomHoe
BHYTpEHHEE bubnuoreka

)8 OTpa)KE€HUeE. HOK
[IpenenvHblii https://m.edsoo.ru/f
YTOJI TOJTHOTO 10cd7f6
BHYTPEHHETO
OTpakKeHHUS
JlaGopaTtopHas
paborta bubnmnoreka

29 «H3mepenne IHOK
IOKa3aresst https://m.edsoo.ru/f
MPETOMIICHUS f0cd67a
CTEKJIa»
JIun3ebL.
[Toctpoenue
M300paxeHH bubnmoreka

30 B JIMH3E. HOK
dopmyia https://m.edsoo.ru/f
TOHKOM JIMH3BI. fOcddle
YBenuuenue
JTUH3bI
Jlaboparopuast

31 pabora

«HccnenoBanu



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

€ CBOICTB
M300paXKeHUI
B JIMH3aX»

32

Hucnepcus
CBeTa.
CrHoXHEBIT
cocTaB 0eJ10ro
cBeta. IBer.
JlaGopaTtopHas
paborta
«HaOmronenue
JTUCTICPCUU
CBETa»

33

NuTtepdepenn
us CBETA.
Hudpakums
CBeTa.
Judpaxmons
as peleérka

Bubmnnoreka
1HOK
https://m.edsoo.ru/f
f0ced22

34

[TonepeuHocTh
CBETOBBIX
BOJIH.
[onspusanus
cBeTa

Bbubnnoreka
1HOK
https://m.edsoo.ru/f
f0cf02e

35

OnTtnyeckue
MPUOOPHI U
YCTpOMCTBA U
YCIIOBUSA UX
0e30I1acHOro
HpI/IMeHeHI/ISI

36

I'panubr
MIPUMEHUMOCT
u
KJ1aCCUYECKOM
MCXaHHKH.
[Toctynatet
CIelanbHON
TEOPHUH
OTHOCHUTEJIBHO
CTH

bubanoreka
HOK
https://m.edsoo.ru/f
f0cf862

37

OTHOCUTEIBHO
CTh

Bubnunoreka
LHOK



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

OJHOBPEMEHHO https://m.edsoo.ru/f
CTH. fOcfad?2
3ameneHue
BpEMEHU U
COKpaIIeHHe
JUTHHBI
OHeprus u
HMITYJIbC
PENSATUBUCTCKO
N Bubnnoreka
1 9aCTHIIBI. OK
38 CBs3b Macchl € .
SHEDIHCH 1 https://m.edsoo.ru/f
P fOcfc68
HMITYJICOM.
OHeprus
TTOKOSI
KonTponbnas
paborta
«Onruxka. bubnuoteka
39 OcHOBBI [TOK
CIIeIUAJIbHOMN https://m.edsoo.ru/f
TEOPUH fOcf610
OTHOCHUTEIEHO
CTH»
DOTOHBI.
Dopmyna bubnuoreka
40 Ilnanka. HOK
DHeprus u https://m.edsoo.ru/f
HUMITYJIbC fOcfel6
¢dbortona
OTtkpbiTHE U
bubnuoteka
HCCIIeIOBaHUE oK
41 dhoTodrddekra. 1
Onbrret A T https://m.edsoo.ru/f
o fOcffc4
CroneroBa
3aKOHBI
dororddekra.
VYpaBHeHue
N . Bubnuoreka
DWHITEHHA OK
42 TUTST I
botosddexta https://m.edsoo.ru/f
’ f0d015e
«Kpachnas
TpaHUIIa»

dorordpdekra



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

JlaBrienue
cBeta. ONbITEI

i bubmmoreka
43 JleGenena. HOK
N UMIIECKOE https://m.edsoo.ru/f
N f0d04a6
JeHCTBUE
CBeTa
Texuuueckue
YCTpOMCTBA U
MPaKTHYECKOE
MIPUMEHCHHUE:
44 (hoTOdNIEMEHT,
dboTonaTuuK,
COJIHCYHAs
Oarapes,
CBETOJINO/T
Pemienne
S —— bubnunoreka
45 «DIIEMEHTBI HOK
KBAHTOBOI https://m.edsoo.ru/f
1040302
OTITHUKH
Monpens aToMma
Tomcona.
OnbITHI bubmmoreka
46 Pesepdopna LIOK
10 PACcCEIHUIO https://m.edsoo.ru/f
0-4acCTHII. f0d091a
[Inanerapnas
MOJIETIb aTOMa
bubnunoreka
47 ITocTynaret IHOK
bopa https://m.edsoo.ru/f
f0dOafa
N3nydyenue u
MTOTJIOIICHUE
¢boToHOB IpU
Hepexoje bubnuoteka
48 aTromMa c HOK

OJTHOT'O YPOBHS
SHEpPIrUu Ha
npyrou. Bunsl
CIIEKTPOB

https://m.edsoo.ru/f
f0dOafa



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa

49

BoimoBsie
CBOICTBa
YaCTHII.
Bonurl ne
Bpoiiss.
Kopnyckynsipa
0-BOJIHOBOM
JTyaliu3M.
CroHTa”HHOE U
BBIHYKJICHHOE
U3IIy4eHUE

Bbubnnoreka
1HOK
https://m.edsoo.ru/f
f0d0ca8

50

OTKpbITHE
paoaKTUBHO
ctu. OMBITHI
Pesepdopna
1o
OTIpeICTICHUIO
cocraBa
paanoaKkTUBHO
ro U3ITyYeHUs

bubanoreka
HOK
https://m.edsoo.ru/f
f0d0ofd2

51

CsoiicTBa
anbda-, Oera-,
ramMma-
W3JTY9YCHHUSI.
Bausane
PaIOaKTHBHO
CTHU Ha JKHBBIC
OpPTraHHU3MBI

52

OTkpbITHE
MPOTOHA U
HEUTpOHA.
H3oTomsl.
Anbda-
pacnaz.
ONEeKTPOHHBIN
u
MO3UTPOHHBIN
Oeta-pacnaj.
lNamma-
U3IIy4eHUE

bubanoreka
HOK
https://m.edsoo.ru/f
f0d1162

53

DHeprus CBs3u
HYKJIOHOB B
sape. SAnepHbie

Bbubnnoreka
LHOK



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1162

peaKkiuu.
S nepHbii
peaxkrtop.
[TpoGnemsr,
MIEPCIEKTHUBBI,
9KOJIOTUYECKHE
aCIEeKThI
SIEpHOI
SHEPTEeTUKU

https://m.edsoo.ru/f
f0d1356

54

DJieMeHTapHbI
€ YaCTHIIHI.
OTKpbITHE
MO3UTPOHA.
MeTtoab!
HaOJIIOACHUS U
perucTpanuu
3JI€MEHTaPHBIX
JaCTHII.
Kpyrmasrii cron
«Dynnamenrta
JIbHBIE
B3aHMOJICHCTB
. ExuHCcTBO
¢buznyeckoi
KapTHUHbI
MHPa»

bubanoreka
1HOK
https://m.edsoo.ru/f
10d0e38

55

OTalbl
pa3BUTHUS
ACTPOHOMHUHU.
[IpuknagHoe u
MHPOBO33PEHY
€CKOoe
3HAUCHHE
ACTPOHOMUHU.
Bupg 3Bé3m1H0T0
HeOa.
Co3Besaus,
SIpKUE 3BE3/1bI,
IUTAHETHI, UX
BUJIMMOE
JIBIDKCHHE.
Conneunas
cHCTEeMa



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

56

Comnnune.
Conneynas
AKTHUBHOCTb.
Hcrtounux
SHEPTHH
CounHia n
3BE3/1

57

3BE3 MBI, UX
OCHOBHBIC
XapaKTEPUCTUK
H. 3BE3bI
rJIaBHOM
IIOCIICOBATEIIh
HOCTH.
Buyrpennee
CTpPOEHUE
3BE3 .
CoBpemMeHHbIE
MpEICTaBICHU
10
MPOUCXOXKICH
HHU U
SBOJIIOIUHU
Connna u
3BE3]

58

MuneuHsIit
IIyre — Hama
I'amakTuka.
ITomoxxenue u
JIBIJKCHHE
CouHiia B
I'amakTuke.
IamakTuku.
YeépHbie abIpbl
B sJIpax
rajaKTHK

59

Bcenennas.
Paz0eranue
rajJaKTHK.
Teopus
Bbonsiroro
B3pbIBA.
PenukToBoe




U3JIy4CHHE.
MeraranakTuk
a

60

Hepemennsie
poOIIeMbI
aCTPOHOMUU

61

KonTponbnas
paborta
«NEMEHTBI
aCTPOHOMUU U
acTpOPUUKI

62

O06o0maromumii
ypok. Pomnb
bu3uKH 1
aCTPOHOMUU B
SKOHOMHUYECKO
i,
TEXHOJIOTHYEC
KOH,
COLIMAIbHOHN U
ATHYECKOM
chepax
NeATeIbHOCTH
YyesjoBeKa

63

O06o0maromumii
ypok. Posnb u
MecTO (PU3HKH
Y aCTPOHOMUHU
B
COBPEMEHHOM
Hay4HOU
KapTUHE MHpa

64

Oo6o0maromuit
ypok. Ponb
¢buznyeckoi
TEOPHH B
dhopmupoBaHH
"
MIPEICTABIICHH
1o
¢buznyeckoi
KapTHHE MHpa




65

Oo6o06maromuit
ypok. Mecto
¢buznyeckoi
KapTUHBI MUpPa
B 00IIIEM psTY
COBPEMEHHBIX
€CTECTBEHHO-
HAYYHBIX
IIpEICTaBICHU
1 0 mpupoze
IIpomexxyToun
as aTTecTanus

66

Pe3epBHbIit
YPOK.
MaruutHO€E
ToJIE.
DnexTpoMarau
THas

HUHAYKIOUSA

67

Pe3epBHbIit
ypok. OnTHka.
OCHOBEI
CIelanbHON
TEOPHUH
OTHOCHUTEJIBHO
CTH

68

Pezepubiit
YPOK.
KBanrtoBas
¢buzmka.
DJIeMEHTBI
aCTPOHOMUU U
acTpo(U3HUKH

Bubnnoreka
1HOK
https://m.edsoo.ru/f
f0d1784

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68



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