


MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJIOXKEHUN W TpeOOBaHUU K pe3ysibTaTaM
OCBOGHHUSI OCHOBHOM 00pa3oBaTeIbHON mporpammbl, mnpeacTaBieHHbXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUM TpenojiaBanus yyeOoHoro npeamera «Dusnka» B 00pa3zoBaTEIbHBIX
OpraHu3alUsIX Poccuiickoit denepauuu, PEATU3YIOLINX OCHOBHEIE
00pa3oBarenbHbIE NPOrPAMMBI.

Copmepxanue mporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10-11 kmaccoB npu o0ydueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K mmaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yiIbTaTaM OOyYEHHUsI, a TAKKe
YUUTBHIBAET HEOOXOAUMOCTh peaju3allii MEXKIPEAMETHbIX CBA3€Hl (U3MKH C
€CTECTBEHHO-HAYYHBIMU yUYE€OHBIMU MIpeMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
e U3y4eHUsl PU3NKM Ha YPOBHE CPEAHEro 00Iero oopa3oBaHus, MIAHUPYEMbIC
pe3yibTaThl  OCBOEHUSA 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 00yUYEHUSs;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaM o0ydeHusl.

dusnka Kak Hayka O HamOojee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatomem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIINMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHEeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHsI HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHM U Apyrux. M3ydyeHue
(bU3UKYM BHOCUT OCHOBHOM BKJ1a/l B (DOPMHPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydJaroruxcsi, B (opMUpOBaHHUE yMEHUW MPUMEHATH HAYYHBIM METOJ
MO3HAHUS MPU BBITIOJHEHUH UMHU YY€OHBIX UCCIEA0BaHUM.

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 SIBISECTCA JIOTHYECKH
3aBepUIEHHBIM, OH COACPKHUT MaTepHall U3 BCEX pa3/iesoB (DU3HMKH, BKIIOYAET KaK
BOIIPOCHI KJIACCUYECKOH, TaK U1 COBPEMEHHOM (DU3HKHU.



Hoesn eenepanuszayuu. B cooTBeTcTBUM € HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sABisercs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTapHOTO TNOTEHIHMana (PU3MUEeCKOM HayKH, OCMBICICHHE CBA3M Pa3BUTUS
($u3MKH ¢ pa3BUTHEM OOILECTBA, 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 sxonocuzayuu peanus3yeTcss NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
collepaHusl, TMOCBSIIEHHBIX SKOJOTMYECKUM IMpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTMH, a TakXke OOCYXIEHHUS
po6JieM pallMOHAIBHOTO MPUPOIONIOIH30BAHMS U SKOJIOTHUECKON 0€30MacHOCTH.

CTep>KHEBBIMHU JJIEMEHTAMHU Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIEero
oOpa3oBaHus SABIAIOTCA (pusmueckue Teopuu (PopMHUpOBAHUE TPEACTABICHUNA O
CTPYKTYpE MNOCTPOEHUSI (GU3HUECKOU TeOpUuH, posid (yHAaMEHTAIbHBIX 3aKOHOB U
IMPUHIIMIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O PUPO/IE, TPAaHUIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKH peallu3yeTcsl MPEexae
BCEro 3a CUET OpraHU3alliyd IKCIEPUMEHTAIBHOU AESTENbHOCTU O00Yy4YaroIIUXCS.
Ji1st 6a30BOr0 ypOBHS Kypca (PM3UKHU — 3TO UCIOJIb30BAaHUE CUCTEMbI ()POHTATILHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOrpaMMe
no ¢u3nke OObEIUHEHBI B OOLIMN CIHCOK YYEHHMUECKHUX IMPAKTUYECKUX pPadoT.
Boigenenne B yka3aHHOM mepedyHe JabopaTOpHBIX pPadOT, MPOBOAMMBIX IS
KOHTPOJISI ¥ OIIEHKH, OCYIIECTBIIACTCS yYaCTHUKAMU 00pa30BaTeILHOTO IMpoliecca
UCXOJIs1 U3 OCOOEHHOCTEW IUIAHMPOBAHUS U OCHalleHUs kaOuHeTa (usuku. [Ipu
3TOM OO0ecreunBaeTcsi OBJaJCHHE OOYYalOINIMMHCS YMEHHUSIMH IPOBOAMTH
KOCBEHHBIC HM3MEPEHUs, HMCCICOBAHUS 3aBHCUMOCTEH (DM3MYECKUX BEIUYUH U
MIOCTaHOBKY OIIBITOB MO MPOBEPKE MPEAT0KEHHBIX TUIIOTES.

Bbosbiioe BHUMaHKE yAENSIeTCs PEIICHUIO paCUETHBIX U KaYE€CTBEHHBIX 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 3HAHUS U3
pa3HbIX pa3znesioB. [ KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha
00BbACHEHHE MpOTEeKaHUsi (U3MYECKUX SBJICHMM W TPOLECCOB B OKpYXkarollen
KU3HU, TpeOyromue BbIOOpa (PU3MYECKOM MOACIM JJIsi CUTYyallud IPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.



B cootercTBuu ¢ TpedoBanusiMu @I'OC COO k MaTeprabHO-TEXHUIECKOMY
obecrneyeHnI0 y4eOHOro mpouecca 0a30BbI ypOBEHb Kypca (PU3MKH HAa YPOBHE
cpenHero oOmero oOpa3oBaHMS JOJDKEH HM3ydaThCS B YCIOBUAX MPEIMETHOTO
KaOuHeTa (U3MKM WM B YCIOBHUSX HMHTETPUPOBAHHOTO KaOWHETa MPEIMETOB
€CTECTBEHHO-HAYYHOr0 LUKIa. B xabuHeTe PU3MKU JOJKHO OBITH HEOOXOJIUMOE
nabopaTopHoe 0OOpyZOBaHUE TSI BBIMIOJHEHUS YKa3aHHBIX B TPOrpaMMme IO
buU3MKe yUSHUYECKUX MPAKTUYECKUX PabOT M IEMOHCTPAIMOHHOE 000pYI0BaHKE.

JlemoHCcTpanmoHHOE  000OpyIoBaHWe (QOpPMHUpPYETCSI B COOTBETCTBHUH  C
NPUHIIAIIOM MUHUMAIBHON JOCTAaTOYHOCTH U  OOECHeYMBAECT IOCTAaHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1o (U3WKE KIIOUEBBIX JEMOHCTpAIUi Jis
WCCJICIOBAHMSI  M3y4Yae€MbIX  SIBICHUW W  MPOIECCOB, OMIUPUYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, MX TEXHUYCCKUX TPUMCHCHUM.

JlabopatopHoe 00OOpymOBaHME [JIsi YYEHWYECKUX NPAKTHUECKUX pPaboT
dbopMupyeTcss B BHJIC TEMAaTUYSCKUX KOMIUIEKTOB U OOECIIEYMBAETCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOOydJaromuxcs. TeMaThudecKue KOMIUICKTHI
71a060paTOPHOTO O0OPYMOBAHMS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAHUU AHAJIIOTOBBIX W IU(POBBIX MPUOOPOB, @ TAKKE KOMITBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BH/JIE ITU(PPOBBIX JTa00paTOPHH.

OCHOBHBIMU TIETISIMU U3Y4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

o (opmupoBanue wHTEpeca W CTpeMJICHUS OOYYAIONIMXCS K HAYYHOMY
W3YYCHUIO TPUPOIBI, PA3BUTHE WX HHTEIUICKTyAIbHBIX W TBOPYECKUX
COCOOHOCTEM;

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

e (opmMupoBaHME HAYIHOTO MUPOBO33PEHUS KaK pe3yIbTaTa U3YUCHUS OCHOB
CTpOCHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKH;

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

e (opmupoBaHMe TpenCTABICHUNA O PONM (PUIUKHU I PA3BUTHS JAPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

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

nporiecce u3yueHus Kypca GU3uKy Ha YpOBHE CPEIHET0 00111ero o0pa3oBaHus:

e MpUOOpETEHHUE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpUsX, BKIIOYAS MEXaHWKY, MOJEKYISIPHYIO (U3HKY,
AIIEKTPOJUHAMUKY, KBAHTOBYIO (PU3HUKY U SJIEMEHTHI aCTPO(PU3UKHY;

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



e OCBOCHHME CMOCOOOB pEIICHUS pa3IUYHBIX 3aJad C SBHO 3a/IaHHOU
dusznyeckoil 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 METOJaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bU3MYECKUX SKCIEPUMEHTOB, aHAlIM3a W HHTepIpeTanuud UHGOpMaInH,
onpeeseHusl JOCTOBEPHOCTH MOJTYYEHHOTO Pe3yJIbTaTa;

e CO3JIaHME YCJIOBMH JJisi pPa3BUTHS YMEHUN MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenme ¢usuku (6a30Bblii ypOBEHb) Ha YpPOBHE CpEIHEro OOIIEro
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENEI0), B
11 kmacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipennaraemeiii B mporpamMme no (¢U3MKE IMepeueHb JIabopaTOpPHBIX U
IPAKTHUECKUX paboT SBISIETCS PEKOMEHJOBAaHHBIM, YYHMTENb J€JaeT BbIOOP
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 NO3HAHUSA OKPY’KAOILIETO
Mupa. Posb 3kcriepuMeHTa v TEOpUU 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 JBHUKCHHS.
Cucrema otcuéra. Tpaekropus.

[lepemelienne, CKOpPOCTh (CpPeaHssI CKOPOCTb, MTHOBEHHasi CKOPOCTh) H
YCKOPEHHE MAaTE€pUAIbHOW TOYKH, MX MPOEKIHH HA OCH CHCTEMbl KOOPAMHAT.
Clio)keHue NepeMeICHU U CII0KEHUE CKOPOCTEH.

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 MOJIYJIK0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsA CKOPOCTb.
[lepuon u yactota obpaieHus. LleHTpocTpeMUTENEHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIUIOMETP,
JBH>)KCHUE CHAPSIOB, LEIHbIE U PEMEHHBIE 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.

HabGmionenue aBukeHUs Tena, OPOIIEHHOrO TMOJ YrjoM 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 COOTHOILICHUSI MEXAY NyTAMH, MNPOWJICHHBIMUA TEJIOM 3a
MIOCJICIOBATENBPHBIE PABHBIE MPOMEXKYTKM BPEMEHU IIPU PABHOYCKOPEHHOM
JBH>KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuyenue ABUKEHUS Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ippuammn  otHocuTensbHOCTM  [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 TtsArotenus. Cuna Tsoxectu. llepBas 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 conpOTUBIICHUS MIPU JIBUKEHUU TEJa B dKUJIKOCTH WIIH Ta3e.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO TeEa.

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

TexHuyeckue yCTpOMCTBAa M MPAKTUYECKOE MNPUMEHEHHE: MOIIUITHUKH,
JBU>)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 CKOJIbKEHUSI.

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 MaTepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaxkTtuBHOE IBUKEHHE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[ToTeHunanbHas SHEPrusl. [ToTeHunanbHas SHEprus yOpyro
nehopMUpoOBaHHON NPYKUHBL. [ToTeHIIManbHAs SHEPTHs Tea BOJIM3HU 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, 1abopamophvie pabomol

N3yuenune abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIBI JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

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

Paznen 3. MoJgiekyasipHast QU3nKa U TEPMOJAMHAMHUKA

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, XUIAKOCTEH U
TBEPJIBIX 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  upeambHoro raza. (OCHOBHOE  YpPaBHEHHE  MOJIEKYJSIPHO-
KMHETUYECKOW TEOpUM HJACANbHOTO raza. AOCOJIIOTHAs TeMmIepaTrypa Kak Mepa
CpeIHEl KHWHETHUYECKON SHEpPruu TEIUIOBOro JBHKEeHUs uacTull rasza. Illkana
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH [lanpToHa. M3ompouiecchl B UcaibHOM Ta3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
u3ooapa.

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 YPaBHEHUWE COCTOSHMS MJI€AJBLHOTO Tasa,
U30ITPOLIECCHI.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

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

HccnenoBanre 3aBUCUMOCTH MEX]Ly TTapaMETPAMH COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvl mepmoouHamuxku

TepmonuHaMuueckas cucremMa. BHyTpeHHsist HEprusi TepMOIMHAMUYECKON
CUCTEMBI U criocoObl e€ u3MeHnenus. KoiaudecTBo TemioTel U padota. BHyTpeHHsis
JHEPrus  OAHOATOMHOIO  WACAIBHOIO  rasza. Buabl  Temuonepeaayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KosnuecTBo TEIIOTH NpH TEIIONepeaye.

[Tonsitue 00 amuabatHoM mpouecce. IlepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOHa TEPMOJMHAMHMKHM K u3ompoieccam. ['padpuueckas
UHTEpIIpeTanus paboThl rasa.

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

TeroBble  MamuHbl.  [IpuHIUOBI  JEWCTBUS  TEIJIOBBIX  MAIUH.
[IpeoOpa3zoBanusi 3HEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoae3Horo
nevctBus TtemnoBoil mamwuHbl. [ukn KapHo u ero kosdduimeHT mnojae3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TETUIOIHEPTETUKH.



TexHuueckue yCTpOWCTBA M NPAKTUYECKOE TNPUMEHEHHE: JBUTATEINb
BHYTPEHHET0 CrOpaHus, ObITOBON XOJIOJMIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

W3meHeHne BHYTpEHHEH HHEpruy Teja MpU COBEPIICHUHM PaOOThI: BBUIET
npoOKku U3 OYTBUIKM TOJ JCMCTBHUEM CXKATOTO BO3/AyXa, HarpeBanue s¢upa B
JaTYHHOU TpyOKe MyTEM TpeHHUs (BUACOJEMOHCTPALIHS).

M3MeHeHne BHYTPEHHEN 3HEPTUH (TEMIIEpaTyphl) Tela NPy TEIUIoNepeaaye.

OneIT N0 a1MabaTHOMY PACUIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM).

Mopenu napoBoil TypOUHBI, TBUTATENS] BHYyTPEHHETO CTOPaHUs, pEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammuvie cocmoanusn eeujecmea. Dazosvie nepexoovl

[TapooOpazoBanue u konaeHncauus. Mcnapenue u kunenue. AOCOIIOTHAS U
OTHOCHUTEIIbHAsA BJIAXHOCTh BO31yxa. HacelmeHHbll map. YaenpHas TemioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhl KUTICHUSI OT 1aBJICHUSI.

Tsépnoe teno. Kpucrammueckue n amopdubie Tena. AHU30TPOIUS CBOWCTB
kpuctaiuioB. Kuakue kpucrtaiuiel. CoBpemeHHble Marepuanbl. [lmaBienue u
KpUcTayuM3anus. Y aelbHas TerioTa miasieHus. CyOaumanusi.

YpaBHeHue TerioBoro OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAIOPUMETP, TEXHOJIOTHUU TMOJYyUYECHHUSI COBPEMEHHBIX MaTEPHUaJOB, B
TOM YHUCJIE HAHOMAaTEpUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBILIEHHBIX NTAPOB.

Kunenue npyu moHMKEHHOM JIaBJICHUU.

CriocoObl U3MepeHHUs BIAXKHOCTH.

HabGnronenue HarpeBanust U IJIaBJIE€HUsI KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanust KpuCTalIoB.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi

M3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JnekrpoanHamuka
Tema 1. Inekmpocmamuxa
DnexTpu3zanus Tesl. DIeKTpUUeCcKUii 3apsit. JlBa Buja 3JIEeKTPUUECKUX 3apsI0B.
ITpoBOAHMKHM,  IUIEKTPUKM U TOJYHPOBOJHUKH. 3aKOH  COXpPaHEHUs
AJIEKTPUYECKOTO 3apsifa.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbIN 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnosie. Hampsok€HHOCTH 3yieKTpuueckoro mnojs. [IpuHoun



CYNEPIIO3UIUU 3IEKTPUUECKUX MMOose. JIMHUM HanpspKEHHOCTH 3JIEKTPUYECKOIO
HOJISL.

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

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpoHMCTBa M NPAKTUYECKOE NPUMEHEHHE: DSIIEKTPOCKOII,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKas 3allUTa, 3a3eMJICHHE dJIEKTPONpHUOOpOB,
KOHJIEHCATOp, KOMMMPOBAJIbHBIN 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 TTOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMU U JUAJIEKTPUYECKONU MPOHUILIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3mepeHne 3neKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JIIEKTPUYECKOTO TOKAa.
Nctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

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

PaGora osnexTpuueckoro Toka. 3akoH Jxoynsa-Jlenma. MoOIIHOCTB
AIIEKTPUYECKOTO TOKA.

ONEeKTpOABMXKYLIasl CUia M BHYTPEHHEE CONPOTUBIEHUWE HCTOYHHMKA TOKA.
3axon Oma /171 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

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

OnexkTpudecKkuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CoOcTBeHHAass M MpUMECHass  IPOBOJUMOCTh
noJIynpoBOJHUKOB. CBoiicTBa p—N-niepexoa. [lomynpoBoIHUKOBBIE TPUOOPHI.

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



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

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHME: amIepMerp,
BOJITMETP, PEOCTaT, MCTOYHUKH TOKa, DIJIEKTPOHArpeBaTEIbHbIE NPUOOPHI,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN N0,
TEPMHUCTOPBI ¥ POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAJIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX NPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYECHUs U MaTepuaa.

CMelaHHOE COeIMHEHNE ITPOBOIHUKOB.

[Ipsmoe wW3MepeHHe DIEKTPOIABWXKYIIEH Cwibl. KOpoTKoe 3ambIKaHue
raJIbBAHUYECKOTO MIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB CONPOTUBJICHUS METAJUIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuiui sxcnepumenm, nabopamopmnvie pabomol

M3y4yeHnne cMenaHHOro COeIMHEHNs PE3UCTOPOB.

M3mepeHne 3JIeKTPOABHKYIIEW CUIIbl MCTOYHMKA TOKA M €ro BHYTPEHHETO
COIIPOTUBJIEHUS.

Habmronenue 3nexkTpoiamsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce oCyIIeCTBISETCS C
Y4ETOM COZAEPKATENBHBIX MEXIPEAMETHBIX CBA3€H C KypCcaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTHUH.

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

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHas (QyHKIuS,
napaboia, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKUIUU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU Ha OCU KOOPJNHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII000OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEIIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

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



JIIEKTPUYECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALNSA,
rajbBaHUKA.

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

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
Y4E€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCIOJb30BAHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHKE (pakera, BOJOMET W JIpyTHe€), JABUraTEIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHUK, KOHIUITUOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHUAJIOB, U
HAHOTEXHOJIOTUH, 3JIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpPEBATEIIbHbBIC npuodopkI,
AJIEKTPOOCBETUTEIBHBIC MPUOOPHI, TabBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. IN1eKMpPOMAZHUMHAA UHOYKYUA

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKUMHU. [IpuHIMI Cynepno3uy MarHUTHBIX MOJIEH.
Jlvanm MarHuTHOM uWHAyKUMH. KapThHa JIMHUKA MAarHUTHOW WHAYKLIHHU TIOJIS
MTOCTOSTHHBIX MAarHUTOB.

MaruutHoEe 1OJ€ NPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JUJIMHHOTO MPSIMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

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

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYIAs Cula HWHIAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykiuu Papajes.

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.

TexHndecknue yCTPOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTENlb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YaCTHUL, MUHIYKIIMOHHAS IE€Yb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM 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 MHAYKIIUU OT CKOPOCTH WM3MEHEHUS
MarHWTHOTO MOTOKA.

SIBiIeHME CAaMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHole 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.
["apmonundeckue kosiebanus. Ilepuon, yactora, amrumTyna U (asa kojeOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBparieHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJICATPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHUYSCKUMH U
AIIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHHUs
HHEPrUU B UJI€ATBHOM K0JIeOATEIHbHOM KOHTYDE.

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

[lepemennbiii  TOK. CUHYCOHMIANbHBIM IMEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHHWE CHUJIbI TOKA WU
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
WCIIOJIb30BaHUs AJIEKTPOIHEPIUU B IOBCETHEBHOM KU3HMU.

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

Llemoncmpayuu

HccnenoBanre mapaMeTpoB KOJeOATENIBHONW CHUCTEMBI (TMPYKUHHBIA WITH
MaTEMaTUYECKU MASITHUK).



Hab6mronenue 3aryxaronmx Kojie0aHu.

HccnenoBanue cBOWCTB BIHYXICHHBIX KOJIeOaHUH.

Habmonenue pezoHaunca.

CBOOOHBIE IIEKTPOMATrHUTHBIE KOJIEOaHUSI.

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

Pe3sonanc mnpu mMocCiaenOBATEILHOM COEIMHEHHHM PE3UCTOpa, KATYIIKU
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

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

HccnenoBanue EpeEMEHHOT0 TOKA B LIETIH U3 MTOCJIEI0BATEIbHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u I1eKmMpoOMAZHUMHbIE 60JIHbL

MexaHnudeckue BOJIHBI, YycCloBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacnpocTpaHeHusT W JyIMHA BOJIHBL. [lomepedHble W MPOJOJIbHBIE BOJIHBI.
WnTepdepenius u qudpakuus 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, YJIbTPa3BYKOBas [IMAarHOCTHKAa B TEXHUKE W MEAMIMHE, pajap,
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'POMKOCTH 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
OJIHOPOHOM 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 OTPAKEHHUSI.

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
pacceunBaromux JuH3ax. Dopmyna TOHKOU JIMH3bI. Y BEJIMYCHUE, TABAEMOE 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, MHUKPOCKON, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEMIETKA, TTOISPOUI.

Llemoncmpayuu

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

[lonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanue cBONCTB N300pakeHU B JTHMH3AX.

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 KJIACCUYECKOM MEXaHUKHU. [locTymaTe! cienuanbHOM
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BAaKyyME,
MIPUHIUIT OTHOCUTEIBLHOCTH DUHIITEHHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHU U COKpAIICHUE
JUTUHBI.

DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ SHEPruel U UMIYJIHCOM PEISTUBUCTCKON YaCTUIIbl. DHEPTUS
MTOKOSI.

Paznea 7. KBanToBasi pusuka

Tema 1. Dnemenmul KBAHMOBOU ONMUKU

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

OtkpeiTre u uccnenoBanue Gororpdexra. Onbitet A. I'. CroneroBa. 3akOHbI
dororddekra. YpaBHenue OiHmTelHa it PpoTtorddekra. «KpacHas rpaHuiia»
dbotorddexra.

JaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NJeCTBUE CBETA.

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

Jlemoncmpayuu

®dotordekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0 (poTodddekTa.

Ceeroauon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHLI.
[InanerapHas moxpens aroma. [locrtynmatel bopa. M3nydenue u moriyomieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI PHEPrMM Ha Apyroil. Buabl
criekTpoB. CHEKTp YPOBHEN SHEPTUH aTOMA BOJOPOJA.

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

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHUE.

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

Jlemoncmpayuu



Mopens onbiTa Pezepdopna.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

Habnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.

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
u3nydyenusi.  CoiictBa  anbda-, Oera-, ramma-usiydeHus.  BrnusHue
PaJOaKTUBHOCTH Ha JKUBBIE OPTaHU3MBI.

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

Anba-pacnag. OJIEKTpPOHHBIN W TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3ITydeHHEe. 3aKOH PaJIMOAKTUBHOTO paclajia.

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

Snepnbie peakunu. [lenenue u cuHTes Aaep.

Anepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOM DHEPrETUKH. 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, siaepHbiit 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 acTpoHOMUU. [IprKiiagHOE 1 MUPOBO33PEHUYECKOE 3HAUEHHE
aACTPOHOMHUM.

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 Kiacc —
CBETUMOCTBY». 3BE3bl IJIaBHOM IOCIIEIOBAaTEIbHOCTH. 3aBUCHUMOCTh «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. [lonoxxenue u nBuxenue CoJiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
TJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raimakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE M3MydeHHE.

MacirabHas ctpyktypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxkue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM TJ1a30M C HCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEPHOIo MOJYyIIAPHS U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, mianet, Mieunoro Ilytu.

O0o0marnee NOBTOpeHUe

Ponpr ¢usmku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M TUYECKOM cdhepax ASSITEIHPHOCTH YeJI0OBEKa, POIb K MECTO (PU3UKH U
aACTPOHOMHUU B COBPEMEHHOW HAyYHOUH KapTHHE MUPA, pojib (PU3NUECKON 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 MEXKIPEAMETHBIX 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, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHE.

Mamemamuxa: peUIEHHE CHCTEMBI YPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKIHWH HA OCH KOOPAWHAT, CIIOKEHHUE BEKTOPOB,
IPOU3BOJHBIE DJIEMEHTAPHBIX (PYHKIUN, MPU3HAKK MOAOOUS TPEYroJIbHUKOB,
onpe/ereHue MIONaaAn MITOCKUX GUryp u o0bEma Tell.

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

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUTMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAN3.



l'eoepagpusa: wmarHUTHBIE TIONMIOCAa 3€MJIM, 3aJ€KH MArHUTHBIX DY,
dhoToChEMKA 3eMHON TTOBEPXHOCTH, MPEJCKa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAKM DJIEKTPONEpEAAdy, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, MHAYKIMOHHASA I€Yb, pajaap, PaguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN anmapaT, BOJIOKOHHAs OITHKA,
CoJHeuHas barapesi.



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

OcBoenune yueOHOTO Tpenmera «®Du3nWKa» HA YPOBHE CpPEIHETO OOIIEeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 0OECHIEYUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEAMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOEHUSI Y4eOHOro npeamera «Pu3nka» J0IKHBI
OTpakaTb TOTOBHOCTb M CHOCOOHOCTh OOYYaIOIIMXCS PYKOBOACTBOBATHCSA
c(OpMUPOBAHHON BHYTPEHHEW IMO3MLMENW JIMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX  YyOEXJEHMH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM HEHHOCTSAM POCCUUCKOro OOIIECTBa, PACHIMPEHUE KU3HEHHOTO
ONBITA M OIBITA ACATEIBHOCTH B MPOLECCE PEaTU3allii OCHOBHBIX HAIPABICHUN
BOCIIMTATEIbHON EATEIbHOCTH, B TOM YHCJIEC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKOHN MO3UIMH 00YYaIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLIEYETIOBEUECKUX T'YMAaHUCTHYECKUX U
JEMOKPATUYECKUX LICHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO IEATENIBHOCTh B MHTEPECAX TPAKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYMPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

yYMEHUE B3aUMOJICHCTBOBATh C COLMAJIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
uX (pyHKUMSAMU U HA3HAUECHHUEM;

TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOU EATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHHUS:

c(OpMHUPOBAHHOCTh POCCUNCKOM IPa’KIaHCKON WACHTUYHOCTH, MATPHOTU3MA;

LIECHHOCTHOE OTHOIIEHHE K TIOCYAapCTBEHHBIM CHMBOJIAM, JOCTHIXKCHUSIM
POCCUHCKHX YUEHBIX B 001acTU (PU3UKHU U TEXHUKHU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

c(OpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYAllMI0 U TPUHUMATh OCO3HAHHBIE PELICHHUS,
OPHUEHTHPYSICh HAa MOPAJIbHO-HPAaBCTBEHHBIC HOPMBI M LICHHOCTH, B TOM 4YHCIIE B
JEATEIbHOCTH YYEHOT0;

OCO3HaHHUE JIMYHOTO BKJIaJla B IOCTPOEHUE YCTOMUMBOTO OYAyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsl SCTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCyIIero (pu3sn4eckor HaykKe;

5) TpyA0BOr0 BOCIIHTAHUSI:



UHTEPEC K pa3luyHbiM cdepaMm npodeccruoHaNbHON NeATENbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieit mpodeccun U peaaTn30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JIacTH
(pU3KMKYN Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIBTYPBl, OCO3HaHHE TJ100aJIbHOTO
XapakTepa 3KOJOTMYECKUX ITPOo0IIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHMA LEJIeW YCTOMYUBOIO pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAHUH MO (U3HKE;

7) HIEeHHOCTH HAYYHOTO MO3HAHUS:

c(OpPMHUPOBAHHOCTh MHUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (PU3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpPOLECCE
U3y4eHUs (PU3UKHU OCYIIECTBIATH IPOEKTHYIO U UCCIIE0BATENbCKYIO 1€ITEIbHOCTD
VHIUBUyAJILHO U B TPYyIIIE.

METAINIPEJMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeicTByA:
CaMOCTOSITENIbHO  (OPMYJIMPOBATh W AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJISAITH  3aKOHOMEPHOCTM W MPOTUBOPEYUS B  PacCMATPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4€TOM aHalv3a UMEIOIIUXCS
MaTepHUaJIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUMN JEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSAX PEaIbHOT0, BUPTYaAJILHOTO
1 KOMOMHUPOBAHHOTO B3aUMO/JICUCTBU,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe JeHCTBUS.
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEW, KIKOUYEBBIMU ITOHATHUSMH U METOIAAMHU
(bu3nYeCcKo HAyKH;



BJIa/IeTh HaBbIKAaMU Y4eOHO-HCCIEA0BATEIHCKON U MPOEKTHOMN AESTEbHOCTU
B 00JaCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITETLHOMY MOUCKY
METOJIOB pelIeHHs 3ahad (U3MUECKOTO COJAEp)KaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IIO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TMOJyYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalluy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3IMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCJIE [IPH CO3JJaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISATh TIPUYMHHO-CIIEJCTBEHHBIE CBS3M UM aKTyaJM3UPOBaTh 3ajady,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus], HaXOIUTh apIyMEHTHI JJIs1 TOKa3aTeIbCTBAa CBOUX
YTBEPKJCHHI, 3a7aBaTh apaMEeTPhl U KPUTEPUU PELICHNUS;

aHAIM3UPOBAaTh TMOJYYCHHbIE B XOJE pELICHUS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh UX JOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (OpMyTuUpoOBaTh COOCTBEHHBIE 3aJaud B 00pa3oBaTEIbHON
JeSITEIbHOCTH, B TOM YHUCJIE IPU U3YYCHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETb NEPEHOCUTh 3HAaHUA MO (PU3UKE B MPAKTUYECKYIO O0OIacTh
KHU3HENIeATEIIbHOCTH;

yMETh UHTETPUPOBATh 3HAHUS U3 PA3HBIX MIPEIMETHBIX 00JIaCTei;

BBIIBUTATh HOBBIE HJIEH, PEJIaraTb OPUTHHAIBHBIE OAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTEePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMM TOJY4YeHUs MHPOpMauu (GU3MUECKOTO COACpNKAHUSA U3
UCTOYHUKOB PAa3HbIX THIIOB, CAMOCTOSITEJIbHO OCYIIECTBIIATh IIOMCK, aHaJM3,
CUCTEMATHU3alMI0 W HHTEPIpEeTalio HHOOPMALUK Pa3IUYHBIX BUAOB U (opM
IpE/ICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMAIIU;

UCTOJb30BaTh  CPEACTBA  HMH(POPMALMOHHBIX W  KOMMYHHKALMOHHBIX
TEXHOJOTHIM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a]1a4 ¢ COOMI0ICHNEM TPEOOBaHUN SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKHMX HOPM, HOPM HH(DOPMAIIMOHHON
0Ee30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3NYECKOTO COJAEP)KAaHUS B PA3IMYHBIX Qopmarax ¢
yu€TOM HazHadeHHs] HPOPMAIIUU U LIETICBOU ayJUTOPUH, BRIOUpPAasi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHHKATHBHBIE YHHBeEPCcAJIbHbIE YyUeOHbIe TeiiCTBUS:
OCYIIECTBIISITH OOIIEHUE HAa yPOKax (PU3UKHU U BO BHE-YPOUHOU JIEATEITLHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(DJIMKTHBIX CHUTyalluii W CMsT4aTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO M3JIaraTb CBOI0 TOYKY 3PEHHUSI C HCHOJIb30BAaHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

BBIOHMpaTh TEMAaTUKY M METOJbl COBMECTHBIX JEUCTBUU C Y4E€TOM OOIIUX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT'0 WICHA KOJIJIEKTUBA,;

MIPUHUMATh LEJIM COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JECUCTBUU,
pacnpeniensaTh poJii ¢ Y4ETOM MHEHHH YYaCTHHKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOU paloTHI;

OIICHMBAThH KaYECTBO CBOETO BKJIA/Ia M KAXKJOTO YIACTHUKA KOMaHIbI B OOIITHH
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKThI, OLECHUBATH MAEHU C TO3ULIUU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUYECKON 3HAUUMOCTH;

OCYWIECTBJISITh MMO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B PA3JIUYHBIX
CUTYaIUsX, IPOSIBISATH TBOPUECTBO M BOOOPAKEHHE, OBITh HHUIIHATHBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIEe 1eHCTBUS
Camoopranusanmus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSTENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBISBIATH MPOOJEMBI, CTaBUTh U (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS NMPAKTUYECKONU paboOThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOro NMpeAMETa Ha OCHOBE JINYHBIX NPEANOYTEHU;

JenaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUpPOBaTh €ro, Oparb Ha celd
OTBETCTBEHHOCTb 3a PEIICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CIocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO JPYyAMLMHM B 00JacTu
(U3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIH YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBHBIN HHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTh KOPPEKTHBBI B AESATEIBHOCTD,
OLICHMBATb COOTBETCTBUE PE3YyJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABAaTEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJITATOB H
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH JIJIsl OLIEHKH CHUTYal[iH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PHUCKM W CBOCBPEMEHHO NPUHUMATh PEMICHHUS TO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, MOHNMAsi CBOM HEJIOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce nocTrkeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS MPOTPAMMBI IO
dbuzuke IS YPOBHS CpEIHEro oOmero oOpa3oBaHUs Yy OOydYaroNIUXcs
COBEPIIICHCTBYETCS AMOITMOHAIIBHBIN WHTEJICKT, MIPEAMOIaT AFO I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON Ccephl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBAHUSA, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEAEHHE, CIOCOOHOCTh AAaNTUPOBATHCS K
YMOIIMOHAIBHBIM U3MEHEHHSIM H MIPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTpEHHEH MOTHBAIlUM, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HUCXOJs M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIHOCOOHOCTh K
COUYBCTBHIO U COIIEPEIKUBAHUIO;

COIMATHHBIX HABBIKOB, BKIIFOUAIOIINX CIIOCOOHOCTH BBHICTPAMBATh OTHOIIICHUS
C IPYTHMH JIFOJIBMH, 3a00TUTHCS, TIPOSIBIISITH HHTEPEC U Pa3peIiaTh KOHPIHKTHI.

INPEIMETHBIE PE3YJIBTATBI

K konity o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJbTaThl HAa 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh COOPMUPOBAHHOCTH Y 00YUYAIOIITUXCSl YMEHUMN:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3UKA B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCIICH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAs CUCTeMa OTCYETa, aOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUJAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISIPHO-KMHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



IIEKTPOJNHAMUKU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSAMOJIUHENHOE IBUKEHNUE,
CBOOOJIHOE MaJIEHUE TEJl, IBHXKEHHE MO OKPYKHOCTH, WHEpPLUs, B3aUMOJEHCTBHE
Ten, auddys3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX Te,
U3MEHeHue o0bEMa Tel MpU HarpeBaHUU (OXJIAXKAECHHUH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUe, KOHJAEHCAlus, IUIABJIIEHUE, KPUCTAJUIM3ALMs, KUIIEHUE, BIIAKHOCTD
BO3/lyXa, MOBBIIICHUE JAaBJICHUS ra3a MpU €ro HarpeBaHWU B 3aKPBITOM COCYIE,
CBA3b MEXKJy ITapaMeTpaMH COCTOSHHS T'a3a B U30IPOLIECCAX, AIEKTPU3aLHUs Tel,
B3aUMO/JICCTBUE 3aPSJIOB;

ONKCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIONb3Yysd (PU3NUECKUE BEJINYUHBIL:
KOOpAMHATA, MyTh, IMEpPEMEIIEHNEe, CKOpPOCTb, YCKOpPEHHE, Macca Teja, Cuia,
UMITYJIbC T€Jla, KUHETHYECKasi SHEPrus, MOTEHUUAIbHAS DHEPrUs, MEXaHUYecKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU ONHMCAHUU TPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS W EOUHUIIB,
HaXOAUTh (DOPMYJIbI, CBA3BIBAIOIIME JAAHHYIO (PU3NYECKYIO BEJIUYHHY C APYTUMHU
BEJIMYMHAMU;

ONMCHIBaTh HM3YyYEHHbIE TEIUIOBBIE CBOMCTBA TE€JI M TEIUIOBBIE SBJIECHUS,
UCTIONB3Ysl (UM3MUECKHE BEIMYHMHBI: JaBICHHE Trasza, TeMIeparypa, CpeaHss
KUHETUYECKasi SHEPrusi XaOTMUECKOIO JIBUKEHUS MOJIEKYJI, CPEIHEKBaApaTUUHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHss JHEprus, pabora rasa,
KOA(P(UIIMEHT TMOJIE3HOTO JEUCTBUS TEIUIOBOTO JABHUTaTelsl; MpPH ONHCAHUU
IPAaBWIBHO TPAKTOBAaTh (DUBUYECKUH CMBICT HUCHOJIb3YEMBIX BEJIUYHMH, HX
0003HaUE€HUS U E€OUHUIBI, HAXOAUTh (POPMYIIbI, CBS3BIBAIOIIME JIAHHYIO
(U3UYECKYIO BEIMUMHY C APYTUMHU BEJIMYHUHAM;

OIMCHIBATh U3YUYEHHBIE DJIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
IIEKTPUYECKOE I0JI€, HANPSIKEHHOCTD IOJIS, MMOTEHUMAJ, pa3HOCTh MOTEHLINAJIOB;
OpU ONUCAHUM TPAaBUJIBHO TPAKTOBATH (PU3MYECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; YKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUUYUHY C IPYTUMH BEJIMYMHAMM,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, HUCIONB3Ys (PU3HUECKUE
3aKOHBI M MPUHLMIIBL: 3aKOH BceMupHoro tarorenus, |, 11 u 11l 3akonsr HeroToHa,
3aKOH COXpPAaHEHUS MEXaHMYECKOM OJHEPruM, 3aKOH COXpaHEHMsI HMILyJbCa,
IOPUHLMII CYNEPHO3ULUN CHWJI, HNPUHLUII DPABHOIPABUS HHEPLUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJSPHO-KUHETHYECKYI0 TEOPUIO CTPOECHHUS BELIECTBA, TIa30BbIC
3aKOHBI, CBSI3b CPEAHEN KMHETUYECKON DHEPTUU TEIIOBOIO JBHIKEHHS MOJIEKYI C
a0COJIFOTHOM TeMIiepaTypoi, EPBbIN 3aKOH TEPMOJAUHAMUKHU, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsina, 3akoH KysnoHa, mpu 3TOM pas3iuyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHATH OCHOBHBIE IPUHIUIIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs WX 0€30MacHOr0 MCIHOJIB30BaHUS B MOBCEIHEBHON
KU3HH;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3UYECKUX SBJICHUM U
MPOILIECCOB € HCMOJb30BAHUEM MPSIMBIX M KOCBEHHBIX W3MEPEHUW, NMPU 3TOM
dbopmynrpoBath mpobieMy/3anady U TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTD OIBIT U (POPMYIIMPOBATH
BBIBO/IbI;

OCYLIECTBJISITh MPSIMbIE U KOCBEHHBIE U3MEpEHUsI (U3HUECKUX BEIUYUH, MPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEIUYUHAMH  C
UCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NPH 3TOM KOHCTPYUPOBATH YCTAaHOBKY,
(bUKCUPOBATH PE3YNbTATHI MOJTYYEHHOU 3aBUCUMOCTH (PM3UUECKUX BEJIMYUH B BUJIE
TaOJIUI U TpauKOB, JIeJaTh BHIBOBI MO PE3yIbTaTaM UCCIEAOBAHUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeNOBATENIbCKOW U MPOEKTHOMN
JESATEIbHOCTH C MCHOJb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIA0OPATOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJENblo,
UCTIONB3YS (PHU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaIM3a YCJIOBHS 3aJa4uu
BBIOMPATh (PU3NYECKYI0 MOJEINb, BBIIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXoAUMbIEe i1 €€ pElIeHHs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATBHOCTH
MOJIyYeHHOTO 3HAYeHUS (PU3HUUYECKOU BEIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKU HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnyeckue BICHUS;

MCITI0JIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE THGOPMAIIMOHHbIE
TEXHOJIOTHH [JIsl TIOMCKA, CTPYKTYPUPOBAHMSI, HHTEPIPETALMN U TPEICTABICHUS
yu4eOHOW W HAy4YHO-TIONMYJIAPHOM WH(GOpPMALMU, TOIYYCHHOH W3 Pa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyto HHPOPMAIHUIO;

NPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pPa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 11O (PU3MKE B TOBCEIHEBHOM JKU3HU AJIs
obecrnieyeHrss 0€30MaCHOCTH TMpPH OOpaIllleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUS 30POBbS M COOJIIOJIEHHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOILLEH CpelIe;



paboTaTh B TpyHIe C BBHIMNOJHEHUEM pAa3IMYHbIX COLHUAJIBHBIX POJIEH,
IUTAHUPOBaTh PabOTy TPYNIbl, PALMOHAIBHO PpACIPEAENsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESTEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PEIICHUE PACCMATPUBAEMON ITPOOIIEMBI.

K xoH1ty o0yuenus B 11 kiacce npeIMeTHbIE pe3yIbTaThl Ha 0a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(HOPMUPOBAHHOCTH Y 00YYAIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHON Hay4yHOW KapTHHbI MHUpPA, B Pa3BUTHM COBPEMEHHOW TEXHUKU U
TEXHOJIOIMM, B HMPAKTUYECKOM AEATEIbHOCTU JIIOJEH, LIEIOCTHOCTh U €IUHCTBO
(u3nYECKOM KapTUHBI MUPA;

YUUTHIBATh TPAHUIBl MPUMEHEHHUS W3YYEHHBIX (U3MUECKUX MOJIENCH:
TOYEYHBIN JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, IEpHAs
MOJIeJb aTOMa, HYKJIOHHAs MOJIEJIb aTOMHOIO siipa MpPH PEIIEHUU (PU3NUECKUX
3ajay;

pacno3HaBaTh (PU3NUYECKHE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: IIEKTPUUYECKasi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBHE
MarHuToOB, DJJIGKTPOMAarHUTHas MHIYKLUS, JACMCTBME MArHUTHOIO IIOJIA Ha
IPOBOJAHUK C TOKOM M JBWXYILUMKCS 3apsl, 3JIEKTPOMArHUTHBIE KOJeOaHUsA U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHHUE,
uHTepdepeHnus, audpakuus W TOJNSpPU3ALUs  CBETa, JTUCHEPCUs CBETa,
dboTtoanexkTpudeckuii 3QhexT (hoTodrddhexT), cBeTOBOE AaBieHHE, BOSHUKHOBEHUE
JUHEMYaToOro CIEKTpa aToMa BOAOPOAA, €CTECTBEHHass M MCKYCCTBEHHas

PaauOaKTUBHOCTb;
ONMCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DJIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jiU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SIBJIEHUS (TIPOLIECCHI), UCHOJIb3Yysl (DU3NYECKUE BETUUYHHBIL:
AIEKTPUYECKUIN 3apsill, CHJIa TOKA, DJIEKTPUUYECKOE HAIPSKEHUE, DIIEKTPUUYECKOE
COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cujila, paboTa TOKa,
WHJYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KATyIIKW, 3HEPrUsl 3JEKTPUYECKOIO0 M MAarHUTHOTO IOJIE€, NEePUOJ M YacToTa
KojeOaHuii B KoseOaTeaTbHOM KOHTYpe, 3apsil U CHiIa ToKa B IIpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABWILHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaTh
(b opMyIIbl, CBS3BIBAIOIINE JAHHYIO (PU3UUECKYIO BETUUUHY C IPYTUMH BETUUHMHAMMU;

ONUCHIBATh M3YYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHI, HCIOJIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTh B3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (OTOHA, IEPHUOJ MOTypaclaaa, SHEPTUs CBSI3U



aTOMHBIX SIJ€p, MpPH OINHUCAHWU MPABHIBHO TPAKTOBAaTh (UINYECKUN CMBICIT
UCIIONIb3YEMBIX BEJIMYHMH, MX OOO3HAUYEHHSA M EIUHHIIBI, YKa3bIBaTh (POPMYIIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEIWYUHY C JPYTUMHU BEJIUYHMHAMU,
BBIUUCIIATH 3HAaU€HNE (PU3MUECKON BEIIMUUHBL;

aHAJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBIECHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI U MPUHLHUIIBL: 3aK0OH OMa, 3aKOHBI NOCIIE0BATENBHOIO M NapalIeIbHOTO
COCAUHEHHsI NPOBOJHUKOB, 3akOH Jlkoyis—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
MHIYKIUH, 3aKOH IPSIMOJIMHEWHOIO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE DWHINTEWHaA s pororddekra,
3aKOH COXPAaHEHUS HDHEPIUHU, 3aKOH COXPAHCHUS HMITYJIbCA, 3aKOH COXPaHEHUs
IIEKTPUYECKOrO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'0 YMCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (POPMYIUPOBKY
3aKOHA, €ro MaTeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHULbI, 00JacTH)
PUMEHUMOCTH;

ONpEIENATh HAIIPABIEHUE BEKTOPAa MHIYKIIMM MAarHUTHOI'O MOJISl POBOJIHHKA
C TOKOM, cuJiel Ammnepa u cuisl JlopeHua;

CTPOUTh M ONHCHIBATh H300paXEHHE, CO3/1aBaeMO€ IIJIOCKHM 3€pKalioM,
TOHKOH JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIENO0BAHUIO (PU3NYECKUX SIBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IPSMBIX M KOCBEHHBIX HM3MEPEHUM: MPU 3TOM
dbopmynrpoBath mpobieMy/3anady U TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUPaTh
YCTaHOBKY M3 NPEJIOKEHHOTO 000pY10BaHMs1, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYILIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIMYUH, IPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCO0 M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKH MTOIPEIIHOCTEN N3MEPEHNM;

UCCIIEI0BATh 3aBUCUMOCTH (PM3NUYECKUX BEJIMYMH C UCIOJIb30BAHUEM IPSIMBIX
U3MEPEHUI: MPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHPOBATh PE3YJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnuil U TpaduKoB,
Jie1aTh BBIBOJIBI 10 PE3YJITATAM HCCIIEOBAHUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUM B
pamMKax Yy4eOHOTO 5SKCIHEPUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMICTB U J1IAOOPaTOPHOIO
000pyI0BaHUS;

pemiate pacu€THbIC 3aJayd C SBHO 3aJaHHOW (DU3MUECKON MOJIEeNbIo,
UCHOJB3YS (PHU3UUECKHUE 3aKOHBI U MIPUHIIUIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3aJaul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEJIUYMHBI U (POPMYIIHI,
HEoOXOuMbIEe NIl €€ pelleHUs, MPOBOAUTh Pacué€Thl M OLICHUBATh PEAJbHOCTH
MOJy4EHHOTO 3HAUYCHHUS (PU3NUECKON BEITMUUHBL;



pelaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTUYECKU HETPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUH C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
bu3ndecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHbIE UH(POPMALIMOHHBIE
TE€XHOJIOTHH [JIl TIOMCKA, CTPYKTYPUPOBAHMsI, UHTEPIPETALUN U IPEICTABICHUS
yu4eOHOW W HAy4YHO-TIONMYJIAPHOM WH(GOpMAaLMU, TOIYYCHHOM W3 Ppa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIy4aeMyto HHPOPMAIHUIO;

OOBACHATh MPUHLMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUS UX 0€30MacHOr0 MCHOJIb30BAaHUS B IOBCEJHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM KU3HU IS
oOecnieueHrss 0O€30MACHOCTH TMpHU OOpAlllEHUH C MPUOOpaMH U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOJIEHUS HOPM 3KOJOTHYECKOTO
IIOBEJCHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TIpyHIe C BBIIOJHEHUEM pPAa3IMYHbIX COLMAJIBHBIX PpOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO pACHpENesaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHNUE PACCMAaTPUBAEMON MTPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4yecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontponbnbie IlpakTnyeckue
NPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoTsbI
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
Bbubmunoreka LIOK
1.1 ®dusnka ¥ METOIbl HAYYHOTO TTO3HAHMS 2 https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
22 Huraiia ! https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.3 3aKOHBI COXPaHEHUsI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazaeny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [IOK
' TEOpHU https://m.edso0.ru/7f41bf72
but6mmoreka [IOK
3.2 OCHOBBI TEPMOMHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEUIECTBA. 5 bu6nuoreka [IOK
' ®a30BbIE 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 pasneny 24
Paznen 4. JIEKTPOANHAMUKA
bubmunoreka LIOK
41 DeKTpoCTaTHKA 10 https://m.edso00.ru/7f41bf72
[TocTostHHBIN 2neKTpUYeCKUi TOK. TOKHM B bubnmoreka [JOK
4.2 12
PAa3IMAYHBIX Cpeaax https://m.edso00.ru/7f41bf72
Hroro no paszneny 22
PeszepBHOE Bpemst 2
OBILIEE KOJIMYECTBO YACOB I1O0 68

I[TPOTPAMME



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

11 KIIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NMpOrpaMMblI Bcero o0pa3oBaTeJbHbIE
padoThI padoTsbI
pecypcbl
Paznen 1. JIEKTPOAUNHAMUKA
11 MarunuTtHoe noje. IeKTpoOMarHuTHas 1 1 3 bubmmoreka [JOK
' VHYKIHS https://m.edso00.ru/7f41c97c
Hroro mo pazaeny 11
Pazaen 2. KOJTIEBAHUSA U BOJIHbBI
51 MexaHu4ecKkue U AIEeKTPOMarHUuTHBIC 9 1 bu6nuoreka [IOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
59 MexaHn4yeckHe U 3J€KTPOMarHUTHbBIE 5 1 bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubmunoreka LIOK
23 Ok 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 24

Pazgen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTHU

31 OCHOBBI crIeIIUAIBHOU TEOPUH 4 1 bubmmoreka [JOK
OTHOCUTEIILHOCTHU https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Paznen 4. KBAHTOBASA ®U3UKA
4.1 DJIEMEHTHI KBAaHTOBOU OMTUKH 6 bubmorera I[IOK

https://m.edsoo.ru/7f41c97¢c



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 Crpochue atoma 4 https://m.edsoo.ru/7f41c97¢
but6mmoreka [IOK
4.3 ATOMHOE 51pO S https://m.edsoo.ru/7f41c97¢c
Hroro mo pazaeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMUU U aCTPOPUZUKH 7 ng;;ﬂ?:g;gﬁﬁ £41c97¢
Hroro mo pazaeny 7
Pa3nen 6. OBGOBIIAIOIIEE IOBTOPEHUE

6.1 Ob6o06m1aro1ee MOBTOPEHUE 4 ng;;ﬂ?:g;gﬁﬁ £41007¢
Hroro mo pazaeny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 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
KouunyecTBO 4acoB DJIeKTPOHHBbIE
Ne uudposbie JonosaHuTeabHas
Tema ypoka Kontponbnbsie IlpakTnyeckue
n/n Bcero oOpa3oBaTe/ibHbIE uHpopMan U
padoThI padoThI
pecypchl
dusuka — Hayka o IpUpoJie.
1 Hayunrie MeT(}),K Bl HOfHaI.)HI/IH 1 bubmmorexa [OK
i A https://m.edsoo.ru/ff0c32e2
OKPY>KaloIllero Mupa
Poaw u mecTo pusuku B
OPMHPOBAaHHUH COBPEMEHHOM
2 I?ap HOI;I KapTHUHBI IVI[)I/I a, B 1 bubmmorexa [OK
e P . pa, https://m.edsoo.ru/ff0c33e6
HpaKTI/I‘-IGCKOI/I NCATCIIBHOCTHU
monen
MexaHndeckoe OBYKEHUE.
OTHOCHUTENBEHOCTD
3 MEXAHUYECKOI'0 IBIKEHUS 1 bubmmorexa LOK
) https://m.edsoo.ru/ff0c3508
[Tepemenienue, CKOpOCTb,
YCKOpEHUE
4 PaBHOMEpHOE psIMOJIMHEWHOE 1 bubmmoreka [JOK
NIBIOKEHHE https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpeHHOE 1 Bu6muotexa [JOK
NPSAMOJIMHENHOE JBUKECHUE https://m.edsoo.ru/ff0c372e
CBo0OoHOE HageHHE.
6 VckopeHue cBOOOIHOIO 1 bubmmorexa [OK
p https://m.edsoo.ru/ff0c39cc
naJICHUs



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

KpuBonuHeliHOe 1BUXKEHHE.

7 JIBrokKeHHE MaTepHaTbHON bubmorexa OK
P https://m.edsoo.ru/ff0c3ada
TOYKH 10 OKPY>KHOCTH
HpI/IHI_[I/IH OTHOCHUTCIIbHOCTHU
8 I'anunes. UnepuuanbHble Bu6muotexa [JOK
cucreMsl orcyera. [lepBbii https://m.edsoo.ru/ff0c3be8
3aKkoH HproTOHa
Macca tena. Cuna. [Ipunnun
9 cynepno3uiuu cuil. Bropon bu6nuoreka [IOK
3akoH HprotoHa s https://m.edsoo.ru/ffOc3be8
MaTepHaIbHON TOUKH
Tpernii 3akoH HeroToHa A1t bu6nuoreka [IOK
10
MaTepHUalbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKOH BCEMUPHOTO TATOTEHUS.
11 Cuna tspxectu. [lepas bubmmorexa LIOK
P https://m.edsoo.ru/ff0c3d00
KOCMHUYecKasi CKOPOCTb
12 Cuna ynpyroctu. 3akoH ['yka. bubmmoreka [JOK
Bec tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapduunent
13 TpeHus. Cuiia COpoOTHUBICHUS bu6nuorexa [IOK
IPYU ABUKEHUU TEJA B https://m.edsoo.ru/ffOc3f76
KUAKOCTHU UJIN I'a3€
[ToctynarenbHOE 1
BpamaTCJIbHOC JIBUKCHHUC
14 abCOFOTHO TBEPMIOTO Tea. bu6nuoreka [IOK

MowmenT cunbl. I1neuo cuiml.
YcnoBus paBHOBECUS
TBEPJIOTO TENA

https://m.edsoo.ru/ff0c41a6



https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

15

NMiynbsc maTepuaibHOU
TOYKHU, CUCTEMBI
MaTepuaabHbIX TOYEK.
Nmnynbe cumbl. 3akoH
COXpaHEHUs UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

bubmunoreka LIOK
https://m.edsoo.ru/ff0c43d6

16

PaboTa 1 MOIIIHOCTE CHJIEL.
Kunernueckas sneprus
MaTepHaTbHON TOUYKH.
Teopema 006 M3MEHEHUHT
KMHETUYECKOM SHEPrUu

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4502

17

[ToreHmmanpHas 3Heprusl.
[ToreHimanpHas 3HEprust
ynpyro nepopMupoBaHHOM
npyxuHsbl. [lorenuunanbHast
SHEPrus Tena BOIU3H
MMOBEPXHOCTU 3eMIN

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc46l1a

18

IloTennuanepHEIe U
HEMOTEHIUATIbHbIE CHUJIBI.
CBs13b pabOTHI
HETMOTEHIIUATbHBIX CUJI C
W3MEHEHUEM MEXAHUYECKOU
SHEPTUU CUCTEMBI TEJ. 3aKOH
COXPAHEHUS MEXAHUYECKOU
SHEPIUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota
«UccnenoBanue cBsizu pabOTHI
CUJIBI C UBMEHEHUEM
MEXAHUYECKOW SHEPTUH TeJIa



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

Ha MIpUMEpPEe PacTKEHUS
PE3UHOBOTO KI'yTa

20

KonrponsHas pabora o Teme
«Kunemaruka. J[unamuka.
3aKOHBI COXPAHEHUS B
MEXaHUKE»

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4b74

21

OCHOBHBIE TIOJIOKEHUS
MOJIEKYJIAPHO-KHHETUYECKOU
teopuu. bpoyHoBCcKOE
nskenue. Auddysus

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc4dc2

22

XapakTep ABUKECHUS U
B3aUMOJECUCTBUA YaCTHUI]
BelecTsa. Mozenu cTpoeHus
ra3oB, JKMJIKOCTEN U TBEPABIX
TN

23

Macca monekyn. KonuuectBo
BenlecTna. [locToaHHas
ABoraapo

24

TermnoBoe paBHOBECHE.
Temneparypa u €€ U3MepeHue.
[Ixana temnepatyp Llenbcus

25

Wneanbusriii raz B MKT.
OcHoBHoe ypaBHeHne MKT

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOc4fde

26

AOcomoTHas TeMIieparypa Kak
Mepa CpeIHEW KNHETUYECKOU
SHEPTUU JIBUKEHUS MOJIEKYIL.
YpaBHenue Menaeneena-
Knaneiipona

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c511e



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

27

3akoH JlanbToHa. ['a30BbIe
3aKOHBI

28

Jlaboparopnas pabota
«HccnenoBanue 3aBUCUMOCTH
MEXy apaMeTpamu
COCTOSIHUS Pa3pEIKEHHOTO
raza»

29

N3onporeccel B neanibHOM
rase u ux rpaguueckoe
npeaACTaBJICHUC

but6mmoreka [IOK
https://m.edsoo.ru/ff0c570e

30

Buytpennsis sneprus
TEPMOTUHAMUYECKON CUCTEMBI
U CIIOCOOKI €€ U3MCHEHHS.
KomanyecTBO TENIOTHI U
pabota. BHyTpeHHs1s sHEprus
OJHOATOMHOT'O HJI€aJIbHOTO
rasa

but6mmoreka [IOK
https://m.edsoo.ru/ff0c5952

31

Buael rerionepenaun

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c5c36

32

VaennHas TEII0EMKOCTD
BemecTBa. KommuectBo
TETUTOTHI TIPH TETUIONepeaaye.
AnmabaTHBIN MpoIecc

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c5c36

33

I1epBblit 3aKk0H
TEPMOAVHAMUKHU U €TI0
IIPUMEHEHHUE K U30IpolLeccaM

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

34

HeobOpatumocThb mporieccoB B
npupoze. Bropoit 3aKoH
TCPMOJAUHAMUKHN

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



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230

[punuun nevictus u KIT

Bbubmunoreka LIOK

35 TEMIOBOM MAITHHBI https://m.edsoo.ru/ff0c600a
36 [ukn Kapnao u ero KIT
37 DKOJIOTHYECKHUE TIPOOTIEMBI
TEIIOPHEPTETUKI
O0001aroIIHNi YPOK
38 «MOJII:K JII:Il HaS}I]p ¢dusnka bubmmorexa LIOK
yp ' https://m.edsoo.ru/ff0c6938
OCHOBBI TEPMOJTMHAMHUKH)
KonrponsHast pabora o Teme
39 «MonekynsipHas pu3nKa bubmmorexa LHOK
yAp ’ https://m.edsoo.ru/ff0c6a50
OCHOBBI TEPMOIUHAMHUKM
[TapooGpa3zoBanue u
40 KoHaeHcauus. Mcnapenue u bubmmorexa [OK
a oL p https://m.edsoo.ru/ff0c63b6
KUATICHUE
AOcomoTHas 1
41 OTHOCHUTEIbHAS BIAXKHOCTD bubmorexa HOK
N https://m.edsoo.ru/ff0c64d8
BO3ayxa. HackleHHsIil map
TBépnoe Teno.
Kpucrannuueckue n
aMopdHEBIE Tela.
42 AHI/II:%))T OIIHS CBOWICTB bubmorexa LHOK
p https://m.edsoo.ru/ff0c65f0
KpucTtauioB. Kujakue
KkpucTauibl. COBpeMEHHbBIE
MaTepuabl
IInaBenue n
43 KpUCTa/UIM3alus. Y aenbHas Bbubmunoreka LIOK

TEIUIOTA IUIABJICHUA.
CyOmumariust

https://m.edsoo.ru/ff0c6708



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

YpaBHEHHE TEIIOBOTO

Bbubmunoreka LIOK

44
OanmaHca https://m.edsoo.ru/ff0c6820
DnekTpusanus Teil.
45 Dnektpuueckuii 3apsia. [[Ba Bubmmorexa [IOK
P AR https://m.edsoo.ru/ffOc6bcc
BU/JIA DJIEKTPUIECKHX 3apsI0B
[IpoBOAHMKY, TUINEKTPUKH U
46 MOJYNPOBOIHUKH. 3aKOH bu6nuoreka [IOK
COXpaHEHUs DJIEKTPUYECKOTO https://m.edsoo.ru/ff0c6bcc
3apsna
B3aunmoneiicTBre 3apsioB.
47 3akon Kynona. Toueunsbrit bubmorexa [TOK
Y _ https://m.edsoo.ru/ffOc6ced
ANEKTPUYECKUH 3apsij
HanpsioxkénnocTthb
ANEKTPUYECKOTO TOJISI.
48 [TpuHIIUT Cyneprno3uium bubmorexa [JOK
U yrep fl https://m.edsoo.ru/ff0c6df2
ANEKTpUYECKUX nosen. JInnun
HANPSKEHHOCTH
Pabota cun
49 3IEKTPOCTATUYECKOTO MOJIS. bubmmoreka [JOK
ITorenmuan. PasHocTh https://m.edsoo.ru/ff0c6f00
MOTEHIIUAJIOB
HpOBOI[HI/IKI/I " IUSJICKTPUKHU B
50 3IEKTPOCTATUYECKOM II0JIE. bubmmoreka [JOK
JusnekTpudeckas https://m.edsoo.ru/ff0c7018
MPOHUIIAEMOCTh
51 DNEeKTPOEMKOCTb. bubmmoreka [JOK

Konnencarop

https://m.edsoo.ru/ff0c7126



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

DNEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCAaTOpa. JHEeprus
3apsHKEHHOI0 KOHJIEHCAaTopa

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

53

Jlaboparopnas pabota
"N3mepenue 31eKTpoEMKOCTH
KOHJieHcaTopa"

54

[Tpuniun nercTBus u
IIPUMEHEHNE KOHAEHCATOPOB,
KOIIMPOBAJIBLHOTO ammapara,
CTPYHHOTI'O IIPUHTEPA.
DneKTpocTaTUYecKas 3aluTa.
3a3eMIIeHHE AIIEKTPOIIPUOOPOB

55

DNEKTPUUECKUN TOK, YCIOBUS
€ro CYLIECTBOBAHMSI.
IToctosiHHBINM TOK. Cuita ToKa.
Hanpsoxenue.
Conporunenue. 3akon Oma
JUTSl y4acTKa LENH

56

ITocnenoBarenpHOE,
napajuieJIbHOE, CMEIIaHHOE
COEJIMHEHHE MPOBOJHUKOB.
JlabopartopHnas pabota
«M3yueHne cMenmaHHoOro
COEIMHEHUS PE3UCTOPOBY

bubmunoreka LIOK
https://m.edsoo.ru/ff0c74f0

57

PaboTa 1 MOITHOCTB
ANEKTPUYECKOT0 TOKA. 3aKOH
Jxoynsa-Jlenma

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

58

3akon OMa 11st MOJTHOM
(3aMKHYTOM) 3JIEKTPUUECKOM

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



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

uenu. Kopotkoe 3aMbikanue.
JlaboparopHnas pabota
«M3mepenune DJ1C ucroununka
TOKa ¥ €r0 BHYTPEHHETO
COIIPOTUBIICHUS»

59

DnEeKTpOHHAs IPOBOJAUMOCTD
TBEPJIBIX METAJLIOB.
3aBUCHMOCTb COIIPOTUBIICHUS
METAaJUIOB OT TEMIIEPATypHI.
CBepXIpoBOANMOCTh

60

DNEKTPUUECKUN TOK B
Bakyyme. CBoMCTBa
ANEKTPOHHBIX IMYYKOB

61

[TonynpoBoAHMKH, UX
COOCTBEHHAs U ITpUMECHas
npooauMocTs. CBoMCTBa P—
n-mepexona.
[TonynpoBoAHUKOBBIE
PpUOOPHI

Bbubmunoreka LIOK
https://m.edsoo.ru/ffOc84ae

62

DNEeKTpUUECKUN TOK B
pacTBOpax M pacruiaBax
AEKTPOJIUTOB.
DIIEKTPOIUTHYECKAS
JIyccounanus. JIeKTPOIn3

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0c82ba

63

DNEKTPUUECKUN TOK B ra3ax.
CamocTosiTenbHbIN 1
HECAMOCTOSITEIbHBIN pa3psil.
Momnnus. [lnazma

bubmunoreka LIOK
https://m.edsoo.ru/ffOc84ae



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

DneKkTpudecKue npudopsl U
YCTPOMCTBA U UX

64 MPaKTUYECKOE TPUMEHEHNE 1 bubmorexa [JOK
P p ' https://m.edsoo.ru/ff0c86fc
[IpaBuna TeXHUKHN
0€301acHOCTH
65 O6o06maromuit ypok 1 bubmmoreka [JOK
«INEKTPOIUHAMUKA ) https://m.edsoo.ru/ff0c88be
KonrponsHast pabora o Teme
«DJIEKTPOCTaTHKA.
66 IToCTOSTHHBIN 3JIEKTPUYSCKHI 1 bubsmorexa [IOK
P https://m.edsoo.ru/ff0c8a8a
TOK. TOKH B pa3iIMyHbIX
cpemax»
Pese i YPOK.
67 KOH"II“) B(I){J:::{;;p aboTa 1o TeMe 1 bubmorexa [IOK
" P P " https://m.edso00.ru/ff0c8c56
DneKkTpoAHaAMUKA
Pe3epBHbIil ypok.
68 O6o0maromuii ypok 1mo TeMam 1 bubmorexa [IOK
HHATOTIHI Yp https://m.edsoo.ru/ff0c8f6c
10 kiacca
OBIIEE KOJIMYECTBO YACOB 68

I10 ITPOIT'PAMME



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

11 KIIACC

Ne
n/
1|

Tema ypoka

KoanuecTBo 4acoB

Kontpoas
HbIE
padoTsI

Bce
ro

IIpakTHye
cKHe
padoThI

JlaTa
usyue
HUS

DJIeKTPOHHbIE
uudgposbie
o0pa3oBaTe/ibHbI
e pecypchbl

ITocTostHHBIC
MarHMTHI B UX
B3aHMMOJCHCTBU
e. MarautHoe
nojue. Bekrop
MarHUTHOM
WHIYKIUH.
JIuaun
MarauTHOMN
WHIYKIAU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
0c9778

MaruauTtHoe
oJjie
IIPOBOJHUKA C
TOKOM. OTIBIT
Opcrena.
BzaumopeiicT
ne
MTPOBOTHUKOB C
TOKOM

but6mmoreka [IOK
https://m.edsoo.ru/ff
0c98fe

Jlaboparopuast
pabota
«3yuenue
MarHUTHOTO
TIOJIST KaTYIIKH
C TOKOM»

bubmunorexa LIOK
https://m.edsoo.ru/ff
0c98fe

[elictBue
MarduTHOIO
IOJIsg Ha
MTPOBOJTHHK C
TokoMm. Cuna
Awmmnepa.
Jlaboparopuast
pabota
«HccnenoBanme
JNIEUCTBUS
MMOCTOSIHHOTO
Mar"HuTa Ha

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
0c9ac0



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

pamKy c
TOKOM»

[elictBue
MarHMTHOTO
IIOJI Ha
JBUKYIILYIOCS
3apsHKEHHYIO
yactuiy. Cuna
Jlopenua.
PaGoTa cribl
Jlopenua

but6moreka [IOK
https://m.edsoo.ru/ff
0c9df4

DJIeKTpOMarHu
THast UHIYKIIHSL.
[Torok BekTOpa
MarHUTHOM
WH]TYKLHH.
2J1C
WH]TYKLHH.
3akoH
AJIEKTPOMArHUT
HOW MHAYKIUU
®dapazes

Jlaboparopuast
pabora
«Hccnenosanue
SIBJICHUS
AJIEKTPOMArHUT
HOW UHIYKIUW)

but6mmoreka [IOK
https://m.edsoo.ru/ff
0cals0

NunykTuBHOCT
b. SIBIICHNE
CaMOWHIYKIIUH.
OJIC
CaMOWHIYKIIUH.
OHeprus
MarduTHOTO
TOJIS KATYILIKH
C TOKOM.
DJIeKTpOMarHu
THOE TOJIe

bubmunoreka LIOK
https://m.edsoo.ru/ff
0cab00

Texaugeckue
YCTpOMCTBA U
uX
MPUMEHEHHUE:
IMOCTOSTHHBIC



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

MarHuThl,
3JIEKTPOMATrHUT
B,
AJIEKTPOJBUTAT
eJib,
YCKOPHUTENN
3J€MEHTaPHBIX
YaCTHII,
WHIYKIUOHHAs
Ie4b

10

O06o06marommi
YPOK
«MaruuTtHoe
IoJe.
DJIEKTpOMarHu
THas

WHITYKITHAS

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ocab82

11

KoHnTponbHas
pabota mo Teme
«MaruutHoe
Toue.
DJIeKTpOMarHu
THas

WHITYKITAS

bubmunoreka LIOK
https://m.edsoo.ru/ff
Ocad58

12

CBoOoHbBIE
MeXaHHYECKHE
KoJIcOaHMsI.
["apmonunuecku
¢ KoJieOaHwsI.
YpaBHeHue
TapMOHHYECKHUX
KoJIcOaHUIA.
[IpeBpaienue
SHEPTHH

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
Ocaf06

13

Jlaboparopuast
pabora
«HccnenoBanue
3aBUCHMOCTH
Mepro/1a MaJIbIX
KoseOaHuii
rpy3a Ha HUTH
OT JUIMHBI HUTH
1 MaccChl Tpy3a»



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

14

KonebarenpHbl
W KOHTYP.
CBoOoHBIE
AJIEKTPOMArHUT
HBIE KOJI€OaHus
B HICAILHOM
KoJIe0aTeIbHOM
KOHTYpE.
Amnanorus
MEXITY
MeXaHHYECKUM
1871
AJIEKTPOMArHUT
HBIMU
KoJIE0aHUIMHU

but6moreka [IOK
https://m.edsoo.ru/ff
0ch820

15

dopmyna
Tomcona.
3akoH
COXpaHEHUS
DHEPIUU B
HJICaILHOM
KoJIe0aTeIbHOM
KOHTYpE

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
0ch9c4

16

[IpencraBnenue
0 3aTyXaloIInuX
KoJIeOaHMSX.
BeiHyXI€HHBIE
MCXaHUYCCKHUE
KoJIcOaHusI.
Pe3onanc.
Brinyxiennbie
AJIEKTPOMArHUT
HBIE KOJIe0aHus

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ochb86

17

[TepemenHbIit
TOK.
CunycounaanbH
BIM
MEPEMEHHBIN
TOK. MOIITHOCTD
MEPEMEHHOI0
TOKA.
AMIUTUTYIHOE
u
JEHCTBYIOIIEE
3HAYCHHUE CHUJIBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocbd34



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

TOKa 1
HAITPSXKCHUA

18

Tpanchopmaro
p.
IIpousBoacTso,
nepenava u
notpebeHue
AJIEKTPUYECKON
SHEPTUU

19

YerpolictBo U
MPaKTUYECKOE
MPUMEHEHUE
AJIEKTPUYECKOT
0 3BOHKa,
reHeparopa
MIEPEMEHHOTO
TOKa, TUHUN
3JIEKTpOIIepeIa
q

bubmunoreka LIOK
https://m.edsoo.ru/ff
0cc324

20

OKOJIOTHYECKHE
PHUCKH TIpU
MIPOU3BOJICTBE
3IEKTPOIHEPTH
u. Kynerypa
HCIIOIL30BaHUS
AIIEKTPOIHEPTH
" B
IOBCEIHEBHOMU
JKU3HHA

21

Mexannueckue
BOJIHBI,
yCIIOBUS
pacnpocTpaHeH
us. [lepuon.
CxopocTb
pacnpocTpaHeH
uda 1 JJIMHa
BOJIHBI.
[Tonepeunslie u
MIPOJOJILHBIE
BOJIHBI

but6mmoreka [IOK
https://m.edsoo.ru/ff
Occab4

22

3Byk. CKOpOCTh

3BYKa.
I'pomkocTh

bu6mmoreka [IOK
https://m.edsoo.ru/ff
OcccOc



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

3ByKa. Beicora
ToHa. TemOp

3BYyKa

23

DneKTpoMarsu
THBIE€ BOJIHBI,
MX CBOMCTBA U
CKOpOCTb.
IIkama
3JIEKTPOMArHUT
HBIX BOJIH

but6moreka [IOK
https://m.edsoo.ru/ff
Occfe0

24

[TpuHIUIIBL
paaroCBsI3U U
TCICBUICHHUS.
PaszButne
CPEACTB CBSI3H.
Panuonokaius

25

KonTponbnas
paborta
«Konebanus u
BOJIHBI»

bubmunorexa LIOK
https://m.edsoo.ru/ff
Occ6f8

26

[IpssmMonuHENHO
e
pacnpocTpaHeH
He CBETa B
OJTHOPOIHOM
cpene.
Toueunsrit
HCTOYHUK
ceera. JIyu
CBeTa

bubmunoreka LIOK
https://m.edsoo.ru/ff
0cd350

27

OTtpaxxenue
CBeTa. 3aKOHBI
OTpaKCHHUS
CBETA.
[Toctpoenue
M300pakeHUI B
MJI0CKOM
3epkane

but6mmoreka [IOK
https://m.edsoo.ru/ff
0cd4e0

28

[Ipenomiuenue
cBera. IlomaoOE
BHYTPEHHEE
OTpaKEHUE.
[IpenenbHblii
YTOJI TIOJIHOT'O

bubmunoreka LIOK
https://m.edsoo.ru/ff
Ocd7f6



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

BHYTPEHHETO
OTpaKEHUs

29

Jlaboparopuast
pabora
«M3mepenue
MoKasarens
MIPETIOMIICHUS
CTEKJIa»

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ocd67a

30

JIMH3EL
ITocTpoenue
M300paXeHUI B
JIMH3E.
dopmyna
TOHKOM JIMH3EL.
VBenuuenue
JIMH3bI

bubmunoreka LIOK
https://m.edsoo.ru/ff
Ocddle

31

JlaGopaTtopHas
paborta
«Hccnenosanue
CBOWCTB
M300paXeHUI B
TUH3AX)

32

Hucnepcus
CBETAa.
C0XHBIN
cocTaB 0eJ10ro
cBeta. IBer.
Jlaboparopuast
pabota
«HaOmronenune
JTUCTICPCUU
CBETa»

33

WNuTepdepenim
s CBETA.
Hudpakmmst
CBeTa.
Judpakuronna
S peIETKa

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
Oced22

34

[TonepeunocTh
CBETOBBIX BOJIH.
[Tonspuzanus
CBeTa

bubmunoreka LIOK
https://m.edsoo.ru/ff
0cf02e

35

Onruueckue
npuOopsI U



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

YCTPOWCTBA U
YCIIOBHS MX
0e30macHoOro
MIPUMEHCHUS

36

I'panuubr
MIPUMEHUMOCTHU
KJIaCCUYECKOM
MEXaHUKH.
[Toctynatet
CIelranbHON
TEOPUH
OTHOCHTEILHOC
TH

bubmunorexa LIOK
https://m.edsoo.ru/ff
0cf862

37

OTHOCHUTENHLHOC
Th
OJIHOBPEMEHHO
CTH.
3amemiieHne
BpPEMEHH U
COKpaIieHne
JUTAHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocfad2

38

OHeprus u
HMITYJIbC
PENSATUBUCTCKO
U1 JaCTHULIGI.
CBs13b Maccel ¢
SHEpPrueu u
HUMITYJIECOM.
DHeprust MoKos

but6mmoreka [IOK
https://m.edsoo.ru/ff
Ocfc68

39

KonTponbnas
paborta
«OnTHKa.
OCHOBEI
CIICLIMaJIbHOM
TEOPUH
OTHOCHTEILHOC
TH»

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
Ocf6f0

40

@DOTOHBI.
®opmyna
[lmanka.
OHeprus u
HMITYJIbC
¢dbortona

bu6mmoreka [IOK
https://m.edsoo.ru/ff
Ocfel6



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

41

OTtkpbiTHE U
UCCIIEIOBaHKE
dhotodrddekra.
OnbiTel A. T'.
CroneroBa

bubmunoreka LIOK
https://m.edsoo.ru/ff
Ocffc4

42

3aKOHBI
dhotodrddekra.
VYpaBHeHue
OWHIITENHA
TSt
dotorddekra.
«Kpachnas
TpaHUIa»
dorordpdekra

bubmunoreka LIOK
https://m.edsoo.ru/ff
0d015e

43

JaBnenne
cBeta. ONBITH
I1. H.
JleOGenena.
XHUMHUYECKOe
JNIEHCTBUE CBETA

bu6mmoreka [IOK
https://m.edsoo.ru/ff
0d04a6

44

Texnuueckue
YCTpOMCTBA U
MIPAKTUIECKOE
MIPUMCHCHHE:
(hoTOdNIEMEHT,
dboTomaTyuk,
COJTHEYHAs
Oartapes,
CBETOAMO]T

45

Pemrenue 3agau
10 TEME
«DJIEMEHTBI
KBaHTOBOM
OIITHUKU

bubmunorexa LIOK
https://m.edsoo.ru/ff
0d0302

46

Monpens aToMa
Tomcona.
OnbITH
Pezepdopna o
paccesiHUIO o-
YaCTHII.
[Inmanerapnas
MOJICNIb aToMa

bubmunoreka LIOK
https://m.edsoo.ru/ff
0d091a



https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d015e
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

47

[Toctynatet
bopa

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
0dOafa

48

N3nydyenue u
MOTJIOLEHUE
¢boToHOB IpU
nepexone
aTOMa C OJJHOTO
YPOBHS
JHEpPruy Ha
npyroi. Buasl
CIIEKTPOB

Bbubmunoreka LIOK
https://m.edsoo.ru/ff
0dOafa

49

BoaHoBEIC
CBOICTBa
yacTUIl. BoIHEBI
ne bpors.
Kopnyckynsipx
0-BOJIHOBO#
TTyaJii3M.
CrioHTa"Hoe U
BBIHYKJICHHOE
W3JTy4YECHHUE

but6mmoreka [IOK
https://m.edsoo.ru/ff
0dOca8

50

OTtkpbiTHE
PaaNOaKTUBHOC
TH. OTBITHI
Pezepdopaa o
OTIpeIeNICHUIO0
cocraBa
paZo0aKTUBHOT
0 U3JIy4YeHUs

bubmunoreka LIOK
https://m.edsoo.ru/ff
0d0fd2

51

CpoiicTBa
anbda-, Oera-,
ramMma-
U3ITy4eHUSI.
Bnusaune
paiMOaKTUBHOC
TH Ha KUBBIE
OpPTraHHU3MBI

52

OTtkpbiTHE
IIPOTOHA U
HEUTpOHA.
N3oTomsl.
Anbda-pacna.
DJIEKTPOHHBIN
Y TMIO3UTPOHHBIN

but6moreka [IOK
https://m.edsoo.ru/ff
0d1162



https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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

Oera-pacmaj.
lNamma-
U3ITy4YCHUE

53

DHeprusi CBs3U
HYKJIOHOB B
saape. SAnepHbie
peakuuu.

S nepHbrit
peakTop.
[TpoGnemsr,
MEePCIEKTHUBBI,
9KOJIOTUYECKUE
aCIeKThI
SIIEPHOU
SHEPIreTUKHU

bubmunoreka LIOK
https://m.edsoo.ru/ff
0d1356

54

DneMeHTapHbIe
YaCTHUIIBL.
OTtkpbiTHE
MO3UTPOHA.
MeTtonanl
HaOJIIONEHUA U
perucTpanuu
3JIEMEHTAPHBIX
YaCcTHII.
Kpyrastii cton
«DyHameHTan
bHBIE
B3aHMOJCHCTBU
s1. EnuacTBO
buzmveckoit
KapTUHBI MUPay

bubmunoreka LIOK
https://m.edsoo.ru/ff
0d0e38

55

Bup 3BE31HO0OTO
HeOa.
Co3sBe3nusd,
SIPKUE 3BE3IBI,
IUTAHETHI, UX
BUJIMMOE
JIBIJKCHHUE.
Conneynas
cucTemMa

56

Counuize.
Conneunas
AKTHUBHOCTb.
HctouHuk



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

SHEPTUU
CouHIia u 3831

57

3BE3 MBI, UX
OCHOBHEIC
XapaKTEPUCTUK
H. 3BE3bI
rJIaBHOM
IOCJIENOBATENh
HOCTH.
Bnaytpennee
CTpPOEHUE
3BE3 .
CoBpeMeHHbIE
MpeACTaBICHUS
0
MIPOUCX 0K IACHHU
M U 3BOJIIOIHU
CouHIia u 3831

58

Muneunsiii Iyt
— Hama
l'amakTuka.
Ilonoxenue u
JIBIDKCHHE
CouHiia B
I'amaktuke.
I'amakTuku.
YépHble AbIpsI
B sJIpax
rajlakTUK

59

Bcenennas.
Pa30eranne
raJIakTHK.
Teopus
Bboapmoro
B3pbIBaA.
PenmnkToBoe
W3JTy4YEHHE.
MeraranakTuka

60

Hepemennsie
poOIeMbI
aCTPOHOMHUU

61

KoHnTpoabHas
paborta
«NEMEHTBI




acTpOHOMUHU U
acTpou3uKm»

62

O6o0maromuii
ypok. Ponp
¢buzuku u
aCTPOHOMUU B
SKOHOMHYECKO
i,
TEXHOJIOTHYECK
oM,
COLIMAJILHOM U
3THYECKOM
chepax
JeSITEIbHOCTHU
YyesoBeKa

63

Oo6o06maromuit
ypok. Posnb u
MeCTO (PU3UKU
¥ aCTPOHOMHUU
B COBPEMEHHOMU
HAay4YHOH
KapTUHE MHpa

64

O6006maromui
ypok. Ponb
buzmvecKoi
TEOpUU B
dhopmMupoBaHUHT
MpeICTaBICHUI
o puzmaeckoit
KapTUHE MHpa

65

O06o0marommii
ypok. Mecto
buzmveckoi
KapTUHBI MUPa
B 001IIEM psTy
COBPEMEHHBIX
€CTECTBEHHO-
Hay4YHBIX
MpEeICTaBICHUI
0 MpUpoe

66

Pe3epBHbIit
YPOK.
MarxauTtHoe
oJIe.




DneKTpoMarau
THast MHITyKIUS

Pe3epBHbIit
ypok. OnTHka.
OcHOBEI

67 CIIeLIMAIbHOMN
TEOpUH
OTHOCHUTEJILHOC
TH

Pezepubiit

YPOK.
KBanroBas

68 buzuka.
DJIEeMEHTBI
aCTPOHOMHUU U
acTpo(U3HUKH

bubmunorexa LIOK
https://m.edsoo.ru/ff
0d1784

OBIIEE
KOJIMYECTBO
YACOB 10
[TIPOTPAMME

68

10 knmacc YMK
Msxumesl . S1.byxoBuesb.b.,Corckuii H.H.
Bb.Y. Knaccuueckuii Kypc
ITon pen.IlapdentbeBoit

Nzn. «IIpoceenienune»

1 1xnacc

Mskumes I'.4.,byxosues b.b.,Hapyrun B.M.

B.V. Knaccuueckuii Kkypc

N3n. «IIpocsemenue»
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MMHHUCTEPCTBO IMPOCBEILEHUS POCCUMCKOM ®EJEPAITUM

MuHUucTepcTBo 0bpasoBaHmMA M Hayku 3abaiikanbCcKoro Kpas

KomuTteT 06pa3oBaHMa agMUHUCTPALLMM FOPOACKOro oKpyra «fopoa Yuta»

MBOY "COII Ne5"

PACCMOTPEHO YTBEPXJIEHO
PykoBoautens MO Hupexktop MBOY
yuHTENIEn COIIINeS
HBanosa M.M. [lemsaxuna B.B.
[TporokonNelot «27» aBrycra 20231 [Tpukas Ne243 ot «28» aBrycra
2023r.
PABOYAS ITPOI'PAMMA

yueOHOro npeamera «Pusuka.»

JU1s1 00yJarommxcst 8 KJ1accoB

r. Ymta 2023



Beenenne

PabGouass mporpamma 10 @QuU3MKE COCTaBjI€Ha Ha OCHOBE CIIEIYIOIINX

HOPMATUBHBIX JTOKYMEHTOB:

1. ®IoC OOO (yTBepkIeH MpukazoM MwuHHCTEpCTBa OOpa3oBaHUS U HAYKHU
Poccuiickont ®@enepanuu ot 17.05.2012 1. Ne 413 | mpuka3 O BHECEHHH
m3mMeHeHun B PI'OC OOO or 29.12.2014 1. Nel645,0131.12 2015
Ne1578,0126.06 2017Ne613);

2. OOpa3oBarenbHasi ~ mporpamMma  oOHIEOOPAa30BATENBHOTO  YUPEKACHUS
(yrBepxkaeHa npukasoM aupekropa oT 01.09.2023 Ne

3. YuyeOuniii tuiag OY

JIns peanuzanuu JaHHOW MPOTPaMMBbl UCIIOIB3YETCS YU4eOHO-METOIMUECKU
KoMILIeKC nof peaakiuen A.B. Ileppimkuna.

CocraB YMK:

1) ®dwusuka. 8 knacc: yueonuk / A.B. [lepoimikun. — M.: Ipoda, 2015. —
238 c.

2) KOHTpOJIBHBIC M CaMOCTOSITENIbHBIC PabOTHI MO (U3MKe. 8 Kiacc: K
yueOHuky A.B. Ileppimkuna «®usnka. 8 kinacey. ®I'OC (k HOBOMY
yuebnuky)/ O.1. I'pomuena. — M.: U3natensctBO «OK3amen», 2017. —
128 c.

[IponomKUTeNbHOCTh ~ yu4eOHOTO  Trojia,  COMVIACHO  TUTHEHUYECKUM
TpeOOBaHUSAM K  YCIOBUSIM  OOyYEHHUS  IIKOJBHUKOB B  COBPEMEHHBIX
00pa3oBaTeNbHBIX yUYpexkaeHusx paszauuHoro Bunpa (CanlluH 2.4.2.2821-10),
cocTaBiiseT 34 Heaenu.

C yuerom yueOHoro miana MBOY «COII Ne5» Ha u3ydenuwe mpeamera
BbIJIeNIeHO 68uacoB. HenenbHast Harpy3ka cocTaBiiseT 2 Jaca.

N3 Hux:M3ydeHne HOBOro Marepuana — 54 yac;
JlaGopatopHbix paboT — 10 vacos;

KoHTposbHbIX paboT — 44acos,



Ilnanupyemble pe3yabTaTbl 0CBOCHHS Y4eOHOI0 MpeaAMeTa

®dusznka — Hayka O TpHUpPOJE, M3ydarouias Haubosee oOIMe M MpocTeuiine

CBOICTBa MaTepHasibHOTO MHpa. OHa BKJIIOYAET B ce0s Kak Mpolecc Mo3HaHUs,

TaK U pC3yJIbTaT — CYMMY 3H3HHI>1, HAKOIUICHHBIX Ha IPOTAXKCHUN UCTOPUICCKOT'O

Pa3BUTHUA O6HICCTB8,. OTuM OIpCACIILICTCA 3HAYCHUC (1)I/ISI/IKI/I B IMKOJbHOM

oOpazoBanuu. dusuka uMeeT OOJbIIOE 3HAUECHUE B KU3HU COBPEMEHHOTO

O6HICCTBa N BJIMACT Ha TCMIIbI PA3BUTHA HAYUYHO-TCXHHYCCKOT'O ITPOTpeCCa.

[IporpamMmma mo03BONIIET JOOMBATHCSA CIEAYIOMIMX PE3YJIbTATOB OCBOCHHS

o0pa3oBaTenbHOM MPOrpaMMbl OCHOBHOTO OOIIIETO 00pa30BaHUSI.

Juunocmmuoie:y yuawuxcs 6yoym cpopmuposanvl.

OTBETCTBEHHOE OTHOIICHHWE K YYEHHUIO; TOTOBHOCTb M CIOCOOHOCTb
o0yyJaroumxcsi K caMOpa3BUTHIO U CaMOOOPa30BaHUIO HA OCHOBE MOTHBAIUU
K O0Oy4EeHHIO U MO3HAHUIO;

YMEHHE SICHO, TOYHO, TPaMOTHO H3JaraTb CBOM MBICIM B YCTHOH W
NUCbMEHHOM peyu, MOHMMATh CMBIC] TIOCTABJICHHOW 3aJ]auM, BBHICTPAUBATH
apryMEHTalI0, TPUBOJUTH PUMEPHI U KOHTPIPUMED;

OCHOBBI IKOJIOTHYECKOM KYJIbTYpbl; TOHUMaHUE LIEHHOCTHU 3/J0POBOI0 o0pa3a
KU3HH,

(dbopMUpOBaHKE CIOCOOHOCTH K YMOLIMOHAIIBHOMY BOCHIPHUSITHIO (PU3NYECKUX
3aJ1a4, peIIEHUH, PacCyKICHUH;

yMEHUE KOHTPOJIUPOBATH MPOIECC U PE3YyTbTAT YyUCOHOU EeATeTLHOCTH;

Y yuawuxcs mo2ym 6vims cqhopmupo8amnsl:

KOMMYHUKATHBHAs KOMIIETEHTHOCTh B OOIIEHUM W COTPYJHUYECTBE CO
CBEPCTHUKAMU B 00pa3zoBaTenbHOM, y4eOHO-UCCIIeIOBATEIHCKOMH,
TBOPUYECKOU U IPYruX BUAAX JEATEIHHOCTH;

KPUTUYHOCTh MBIIIUICHUSI, YMEHUE PACIIO3HABATh JIOTHUYECKU HEKOPPEKTHbHIE
BBICKA3bIBaHUS, OTIUYATH TUIIOTE3Y OT (DaKTa;

KPEaTUBHOCTh MBILIUICHHS, THUIIMATUBbI, HAXOJYMBOCTH, aKTUBHOCTHU IPHU

peICHUN 3a1a4.



Memanpeomemnuie:

peryJisiTHBHbIE

yuawjuecs Hayvanics.

bopMyIMpPOBaTh U YACPKUBATH YICOHYIO 3a1a4Y;

BBIOMPATH JIEUCTBHS B COOTBETCTBUM C TTOCTABJICHHOM 3a/1aueid U YCIOBHUIMU
€€ peanu3alnu;

IUTAHUPOBATh TYTH JOCTHIKEHUS IIeJIeld, OCO3HAHHO BHIOMpPATh HambOoJee
s pexkTrBHBIE CITIOCOOBI pelIeHNs YUYCOHBIX U MMO3HABATEIbHBIX 33]1a4;
PEABUACTh YPOBEHb YCBOCHHMS 3HAHUM, €T0 BPEMEHHBIX XapaKTEPUCTHK;
COCTAaBJIAITH IUIAH U MOCIIEI0BATENLHOCTD ICUCTBUN;

OCYILIECTBIISITh KOHTPOJIb M0 00pa3ily ¥ BHOCUTh HEOOXOAMMBbIE KOPPEKTHUBBI;
aJICKBaTHO OIICHUBATh MPABUJIBHOCTh WA OIIMOOYHOCTHh BBITOTHEHUS
y4ueOHOH 3a/1auM, €€ 00bEKTUBHYIO TPYJHOCTh U COOCTBEHHBIE BO3MOKHOCTHU

€€ pelICHHUS.

yuawuecs noaydam 603MONCHOCNTb HAYHUUNIbCA.

ONPEIEIATh IIOCJIEJOBATENBHOCTD IPOMEKYTOUYHBIX uenen "
COOTBETCTBYIOIIMX UM JACHUCTBUM C YYETOM KOHEUYHOI'O PE3yJIbTATa;
IPEABUACTh BO3MOXKHOCTH IIOJIYYEHHUS KOHKPETHOTO pe3yJibTara IIpu
pelLIeCHUN 3a/1a4;

OCYIIECTBJIATh KOHCTATHUPYIOIIMM W IPOTHO3UPYIOIIUN KOHTPOJIb IO
pe3yJIbTaTy U MO croco0y NeHCTBUS;

BBIIETAT U (HOPMYNIUPOBATH TO, YTO YCBOEHO, OMNPEAENSATh KayecTBO H
YPOBEHb YCBOCHHS;

KOHLIEHTPUPOBATH BOJIO JUJIS IPEOAOJICHUS MHTEIIEKTYaIbHBIX 3aTPYAHEHUI

U QUBNYECKUX MPENSATCTBHIA.

Ilpeomemnuie:

yuawuecs Hayvanics.

CaMOCTOSITENIbHO BBIACNATH U (POPMYJIUPOBATH [TO3HABATEIBHYIO 1IETb;
UCIIOJIb30BaTh OOIIME MPUEMBI PELLIEHUS 3a/1a4;

INPpUMCHATH IIpaBWjla MW I10Jb30BATHCA HWHCTPYKOUAMH KW OCBOCHHBIMU



3aKOHOMEPHOCTSMU;
OCYILECTBIIATH CMBICIIOBOE YTCHUE;

co3iaBaTh, IPUMEHATh U NPEOOPa3OBHIBATH 3HAKOBO-CUMBOJIUYECKHUE
CpPEnCcTBa, MOJEIH U CXEMBI Il PEILICHUS 3a1a4;

HaxXOAWTh B PA3IUYHbIX HCTOYHUKAX HH(POPMALUIO, HEOOXOAUMYIO ISl
pelIeHNs MaTEMAaTUYECKUX MTPOOJIEM, U ITPEICTABIATh €€ B IOHATHON (opMe;
OPUHUMATh PEUICHHE B YCJIOBUAX HEMOJHONM W H30BITOUHOM, TOYHOU H

BEPOSITHOCTHON MH(DOpMaIUy;

yuawuecs noaydam 603MONCHOCNTb HAYHUUNIbCA.

yCTaHABINBATh TMPUYUHHO-CIICJCTBEHHBIC CBSI3U; CTPOUTH JIOTUYECKUE
pPacCyKJIeHUsI, YMO3aKJIOYeHUs (MHIYKTUBHbIC, JI€IYKTUBHBIE M TIO
aHaJIOTUH) U BBIBOIBI;

dbopmupoBaTh y4eOHYI0O U OOIIENOJB30BATEILCKYI0 KOMIIETEHTHOCTH B
obnactu UCIIOJIb30BAHUS MH()OPMAITMOHHO-KOMMYHUKAITUOHHBIX
texHonorui (MKT-koMneTeHTHOCTH);

BUJIETh PU3UYECKYIO 3a]1a4y B JPYTUX AUCIIUIUIMHAX, B OKPYKAIOIIEH KU3HU;
BBIJIBUTATh THUIIOTE3bl TMPU PEIIEHWHW Y4YeOHBIX 3a7ad U IOHUMATh
HEO0OXOJAMMOCTb UX MPOBEPKH;

IUIAHUPOBATh U OCYIIECTBIIATH ACSATEIbHOCTb, HAIPABICHHYIO HA pELICHUE
3aJ1a4y UCCIIEI0BATEILCKOTO XapaKTepa,

BBIOMpaTh HauboJiee palroOHAIbHbIE M A()PEKTHUBHBIE CIIOCOOBI PEIICHUS
3aj]1ay;

WHTEPIPETUPOBATH HHPOPMAIIUU (CTPYKTYPHPOBATH, IIEPEBOIUTH CILTOIITHON
TEKCT B TaOJUILy, TPE3EHTOBATH MOJYyUYEHHYIO0 HH(GOPMAIIUIO, B TOM YHUCJIE C
nomoipio MKT);

OIIEHUBATh MH(MOPMAIUIO (KPUTHYECKAs OLIEHKA, OIIEHKA JOCTOBEPHOCTH);
yCTaHaBJIMBATh MPUYUHHO-CJIEICTBEHHbBIE CBSI3H, BBICTPAUBaTh

paccyxaeHus, 0000IIeHMs.

KOMMYHHUKATUBHbLIC

yuawuecs naydvamcs.



e OPraHM30BBIBATH YU4EOHOE COTPYIHUYECTBO U COBMECTHYIO JCSATEIHHOCTH C
YUUTEJIEM W CBEPCTHUKAMU: OMPENETSATh e, paclpeacisaTh GyHKIUA U
POJIN YIaCTHHKOB;

e B3aMMOJCICTBOBATh W HAXOAUTH O0IIME CHOcOOBl paboThl; padoTaTth B
rpymIe: HaXOAWTh O0INee pelIeHHe W pas3peniarh KOHQIMKTH Ha OCHOBE
COrJIaCOBaHUsA TMO3MIMA M yd€Ta HHTEPECOB; CIyLIaTh MapTHEPA;
dbopMyIHpOBaTh, APTYMEHTUPOBATH M OTCTANBATh CBOE MHEHHE,

e TPOTHO3MPOBATH BO3HUKHOBEHHE KOH(DIMKTOB MPHU HAJIMYUHU PA3HBIX TOUYEK
3peHus;

e paspemaTh KOH(JIUKTHI HAa OCHOBE yuéTa HHTEPECOB M TO3UIUN BCEX
YYaCTHUKOB;

e KOOPJAWHHPOBATH U MPUHUMATh PA3JTUYHbIE TTO3UIIMN BO B3aMO,ICHCTBHH;

e APTryMEHTHPOBATh CBOIO TO3UIMI0 M KOOPIWHUPOBATH €€ C TO3UIUSIMHU
napTHEPOB B COTPYAHHYECTBE TPU BBIPAOOTKE OOIIETO0 pEIIeHUs B
COBMECTHOM JI€SATEIIbBHOCTH

[IporpamMMa HampaBjiieHa Ha pealu3aldilo  JUYHOCTHO-OPUEHTHPOBAHHOTO,
NeSATETLHOCTHOTO MOAXO0B.

B pesynbpTaTe n3yueHus: Gpu3MKu § Kiacca yUeHUK TOJIKEH

3HATH/TIOHUMAT:

— CMBICT TIOHSTUH: (QU3NUECKOe SIBICHHUE, (U3MUYECKUN 3aKOH, BEIIECTBO,
B3aMMOJICUCTBHUE, DJIEKTPUUYECKOE II0JIe, MArHUTHOE II0JIe, BOJHA, aTOM,
aTOMHOE SJIpO, HOHU3HUPYIOIINE U3TyUCHUS;

— CMBICT (PU3MYECKHUX BEIMYMH: PaboTa, MOITHOCTh, KWHETHYECKAs dHEPTHS,
MOTEHIIMATBbHAS YHEPTUS, KOIP(OUIIMEHT MOJE3HOTO JECUCTBUS, BHYTPECHHSISA
DHEPrus, TEeMIepaTypa, KOJMYECTBO TEIUIOTHI, yJAEIbHAs TETUIOEMKOCTb,
BJIQKHOCTh BO3/yXa, JJCKTPUUYCCKUN 3apsiji, CHJIa DJIECKTPUUYECKOTO TOKa,
AJIEKTPUYECKOE HAMPSOKCHUE, DJCKTPUYCCKOE COMPOTHBJICHUE, paboTa U
MOIITHOCTh 3JIEKTPUYECKOTO TOKa, (POKYCHOE PACCTOSHWE JUH3BI; 3aKOHA
COXpaHEHUS YPHEPTUHU B TEIUIOBBIX MPOIIECCAX, COXPAHECHUSI DJIEKTPUIECKOTO

3apsaa, 3akoH OMa 11 yyacTKa JIeKTpuueckon uenu, Jxoyins-JIenua



yMETh: ONUCbIBaTb U  0DOBACHATL  du3snyeckne asnenua: andodysuio,
TEeNAONPOBOAHOCTb, KOHBEKLMIO, W3Ny4yeHMe, WCMapeHue, KOHAEHCauumio,
KUneHue, nnaBneHWe, KPUCTA/IN3auMIo, 3N1EKTpU3auumio Ten, B3anmoaeincTeue
9N1EKTPUYECKUX 3apAJ0B, B3AMMOLENCTBME MArHUTOB, AeUCTBME MAarHUTHOrO NoAA
Ha NPOBOAHWUK C TOKOM, TEM/IOBOE AENCTBMUE TOKA, I/IEKTPOMATHUTHYIO MHAYKLUMIO.

— HCMOJB30BaTh (U3HUYECKUE MPUOOPHI U U3MEPUTETbHBIE UHCTPYMEHTHI IS
u3MepeHnsi (U3MUECKUX BEJIIMYWH: PACCTOSIHUS, TPOMEKYTKAa BPEMCHH,
MaccChl, TEMIEpaTypbl, CHJIbI TOKAa, HAIpPSKEHUS, DICKTPUUECKOTO
COMPOTHUBJICHUS, pa0OTHI U MOIIIHOCTH AJIEKTPUUECKOTO TOKA;

— TMPEICTaBIATh PE3yJbTaThl M3MEPEHUN C MOMOIBI0 Tabimil, TpaguKkoB U
BBIBJISITh Ha 3TOM OCHOBE SMIUPHUYECKUE 3aBUCUMOCTH: TEeMIEpaTyphl
OCTBIBAIOIIIETO TEJIa OT BPEMEHH, CUJIBI TOKA OT HAIIPSIKEHUS HA YYaCTKE LENu

— BBIpaXXaThb PE3yJIbTATBI U3MEPEHUMN U PACUETOB B €IMHULIAX MexXIyHapOJHON
CUCTEMBI;

— TPUBOAUTH MIPUMEPHI MPAKTUUECKOTO UCIIOIb30BaHUs (PU3NUECKUX 3HAHUH O
MEXaHUYECKUX, TETUIOBBIX, JJICKTPOMAarHUTHBIX U KBAHTOBBIX SIBJICHUSX;

— pemiaTh 33Ja4M Ha MPUMEHEHHUE U3yUYCeHHBIX (PU3NYECKUX 3aKOHOB;

— OCYIIECTBJISITh CaMOCTOSITeITbHBIN MTOUCK uHbOopMaIuu
€CTECTBEHHOHAYYHOTO  COJIEPKAHUSI C  HUCIOJb30BAaHUEM  Pa3JIMYHBIX
WUCTOYHUKOB (y4€OHBIX TEKCTOB, CIPABOYHBIX M HAYYHO-TIOMYJSPHBIX
U3JIaHUl, KOMITBIOTEPHBIX 0a3 TaHHBIX, pecypcoB MHTepHeTa), ee 00paboTKy
U TIpEJCTaBJICHHE B pa3HbIX (opmax (CIOBECHO, C MOMOIIbIO T'padUKOB,
MaTEMaTUYECKUX CUMBOJIOB, PUCYHKOB U CTPYKTYPHBIX CXEM);

— HCIIOJIB30BaTh NPUOOPETCHHBbIC 3HAHUSI M YMEHHUS B MPAKTUUYECKOM
JIEATEIIBHOCTH W TIOBCEHEBHOM KU3HU: JIJIsi oOecrnieueHus 0€30MacHOCTH B
MPOIIECCE UCIOJIb30BAHUSI TPAHCIOPTHBIX CPEICTB, DIEKTPOOBITOBBIX
npuOOpOB,  DJEKTPOHHOM  TEXHUKH, KOHTPOJISI 32  HCIPABHOCTHIO
AJIEKTPOIIPOBOJIKK, BOJOMPOBOJA, CAHTEXHHKH W Ta30BbIX MPUOOPOB B

KBapTHUPE;



Conepskanue y4eOHOro npeamera
Tennogvie sasnenus. TennoBoe paBHoBecue. TemnepaTypa. BHyTpeHHsIs SHEprusl.
Pabora wu Tennonepenaya. Bunp Teronepegaun. KonuuecTBO  TEIUIOTHI.
HNcnapenne n xoHmeHcanus. Kumnenuwe. Buaxknocts Bo3ayxa. IlmaBnenue wu
KpUCTAJIM3alMsA. 3aKOH COXPAaHEHHsS DJHEPIMM B TEIUIOBBIX IMpoOlieccax.
[IpeoOpazoBanue sHepruu B TeryioBbIX MammuHax. KIIJ TermoBoit MalivHbI.
DKOJIOTHYECKHE MPOOIIEMbI TETIO3HEPTETUKH.
IAnekmpuyeckue A61eHus. DICKTpU3aALMS Tell. DNEKTpUIecKui 3apsa. [IBa Buma
ANEKTPUYECKUX  3apsA0B. 3aKOH COXPAHEHUs DJIEKTPUYECKOro  3apsja.
Onextpuyeckoe tmone. IlocTosiHHBIA  3nekTpuueckuil Tok. Cuiia  TOKa.
DIIEKTPUYECKOE CONPOTHUBIICHUE. DJEKTPUUYECKOE HampspkeHue. lIpoBonHuKH,
JOURJIEKTPUKHU U TOJIYIIPOBOJHUKH. 3aKOH OMa JUIsl y4acTKa 3JIEKTPUUECKOH LIETH.
PaGota 1 MOITHOCTB 3JeKTpUUecKoro Toka. 3akoH Jlxoymns — Jlenna. [IpaBuna
0€30IacCHOCTH MPU PAdOTE C UICTOUHUKAMHU JICKTPUUYECKOTO TOKA.
Maznumnuoie senenus. IloctossHEBIE MarHUTHL. B3anMonencTBE MarHUTOB.
MarsurHoe 10Jie NOCTOSHHOTO TOKA. /[eCTBHE MarHUTHOTO T0JIs HA ITPOBOJHUK
C TOKOM. DJIEKTPOJBUTATENb IOCTOSTHHOT'O TOKA.

TemaTtnyeckoe MmiIaHupOBaHUE



Ne Kou- HanmenoBaHue pa3iesna M TeM IIpumevyanus
n/n BO
4acoB
I'nasa 1. TenioBble siBJieHHs (25 4acoB)
1 1 TeruoBsle siBneHus. Temneparypa.
2 1 BryTpeHHss sHEpTHs
3 1 CrniocoObl U3MEHEHHUsI BHYTPEHHEH SHEPruun
4 1 Buns Tenonepenaun
5 1 PacueT n3MeHeHNs BHYTpEHHEH dSHEPTUu
6 1 Jlabopamopnas paboma Nel «CpagHneHue Koauuecmea meniomsi npu
cmMewusanuy 600bl pasnHou memnepamypbvly. Unempykmasiwe no Th.
7 1 VY nenpHast TEINIOEMKOCTD
8-9 2 Pacuer komudyecTBa TEIUIOTHI, HEOOXOAMMOTO Uil HArpeBaHUsl Tela H
BBIJICJISIEMOTO UM TIPH OXJIAXKICHUH
10 1 Jlabopamopnas paboma Nel «Hsmepenue yoerbHOU mMenioemKocmu
meépoozo menay. Uncmpyxkmaoic no Th.
11 1 Y nenpHas TETIIoTa Cropanus. JHEPTUs TOTUINBA
12 1 3aK0H COXpaHEHUS U MPEBPAICHUS BHYTPCHHEH SHEPTUU B MEXaHUIECKUX
Y TEIUIOBBIX MPOIECcCax
13 1 Konmponvnas paboma Nel
14 1 ArperaTHble COCTOSTHUS BEIIECTBA
15 1 [TnaBieHne u OTBEpIEBAaHNE KPUCTALTUICCKHUX TEIl
16 1 V nenpHast TEMI0Ta [UIABICHUS
17 1 Pemenne 3amau
18 1 Hcnapenue u KOHASHCALHS
19 1 Kunenue
20 1 BraxxHocTs Bo3MyXxa
21 1 Jlabopamopnas paboma Ne3 «Hzmepenue 6nax)crocmu  8030yxXa»
Hnempyxkmaoie no Th.
22 1 Y nenpHas TeroTa napooOpa3oBaHus U KOHACHCAITUT
23-24 2 Pemenne 3amau
25 1 TeroBele ABUTATENN
26 1 Koumponvnas paboma Ne2
I'naBa 2. Jaexkrpuyeckue siBjieHus1 (27 4acoB)
27 1 DNeKTpHU3aIys Tl
28 1 DIEKTPOCKON. DIIEKTPUUECKOE MOJIe
29 1 JlemuMOCTbh IEKTPHUYECKOTO 3apsiaa. DICKTPOH
30 1 CTpoeHne aTOMOB.
31 1 OObsICHEHNE STEKTPUISCKUX SBICHUNA. [10TynpOBOTHUKH, TIPOBOTHUKA H
HETPOBOIHUKH 3JICKTPUIECTBA
32 1 DNEKTPUUECKUN TOK U €T0 HCTOYHUKH
33 1 DJIeKTpUYECKas 1IeTb M €€ COCTaBHBIC YaCTH
34 1 JleiicTBUE AMEKTpHUECKOro TOKa. HampapieHune JIeKTpU4ecKoro ToKa
35-36 2 Cuna toka. EnuHune! cuiibl Toka. AMOEpMeTp ,pellieHue 3a1a4y
37 1 Jlabopamopnas paboma Ned « Coopka snekmpudeckou yenu u usmepenue
CUbl MOKA 8 e€ pa3nuynslx yyacmkaxy. Mucmpyxkmaowe no Th
38-39 2 DNEKTpUUYECKOE HANPSHKEHUE ,pelICHNE 3a1a9
40 1 Jlabopamopnas paboma Ned «H3zmepenue Hanpsdicenuss HA PA3TUYHBIX
yyacmkax anekmpuydeckou yenuy. Hucmpyxmaoic no Th.
41-42 2 DJIEKTPUYECKOE COMPOTHBIICHHE IPOBOAHUKOB. EMHUIIBI CONPOTUBIICHUS
,pelIeHue 3a1a4
43-44 1 3axon OMa JiJ1s y9acTKa 3JIEeKTPHIECKOH 1enu
45 1 Y neneHOE conpoTHBieHUE. Pemenue 3amay.
46 1 PeocraThl
47 1 Jlabopamopnas paboma Ne6 «Pecynuposanue cuibl moxa peocmamomy.
Hncmpyxkmaoic no Th.
48 1 Jlabopamopnas paboma Ne7 «Mzmepenue conpomuéienusi nposoOHUKA




npu nomowu amnepmempa u gorbmmempay. Uncmpyxmaoic no Th

49-50 1 [TocnienoBarenbHOE COETUMHEHHE TPOBOIHUKOB
51-52 1 [TapamnenbHOE coeTMHEHNE TPOBOJHUKOB
53-54 2 Pemenne 3amau
55 1 Koumponvnas paboma Ne3
56-57 1 PaboTa 1 MOIITHOCTH IIEKTPHUYECKOTO TOKA
58-59 1 HarpeBaHnue npoBOJIHUKOB JIEKTPUUECKUM TOKOM. 3akoH Jlxoyis-JIeHia
60 1 Konnencarop
61 1 Jlamma HakanuBanus. [Ipenoxpanurenu.
62 1 Jlabopamopnas paboma Ne§ «H3zmeperue mowHocmu u pabomvl moKa 6
anekmpuyieckou ramney. Mucmpyxkmaogwe no Th.
I'naBa 3. DjeKTpoOMarHuTHbIE siBJIeHUs1 (6 yacoB)
63 1 MarHuTtHoe moJje
64 1 Jlabopamopnas paboma Ne9 « Coopka s1eKmpoMasHuma 1 UCnbimanue e2o
Oeticmeusty. Uncmpyxmaoic no Th.
65 1 [TocTosiHHBIE MarHUTHL. MarHuTHOE NOJIe 3eMIIH
66 1 JleiicTBrie MAarHUTHOTO TIOJII Ha MPOBOJHHK C TOKOM. OJEKTPHUYECKUH
JIBUTaTeIb.
67 1 Jlabopamopnas paboma Nel() «H3zyuenue snexkmpuueckozo o0gucamelis
nocmosnno2o mokay. Mncmpykmaosic no Th.
68 1 Koumponvnas paboma No4







