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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OO0IIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHUN M TpeOOBaHUU K pe3ysibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3oBaTelIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Takxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETIIUK TpenojiaBanus y4yeOHoro npeamera «Dusnka» B 00pa3oBaTEIbHBIX
OpraHu3alUsIX Poccuiickoit denepanud, PEATU3YIOLINX OCHOBHEIE
00pa3oBareNbHbIE MIPOrPAMMBI.

Copmepxanue mnporpaMmbl MO (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa oOydaromuxcs 10—11 kimaccoB npu oOyueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM OI'OC COO K mIaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yiIbTaTaM OOYyYCHHUsI, a TAKKe
YUUTBHIBAET HEOOXOAWMOCTh peaIH3alil MEXIIPEAMETHBIX CBA3€l (QU3MKH C
€CTECTBEHHO-HAYYHBIMU yUYE€OHBIMU MIpeMeTaMu. B Hell onpeaenstoTcs OCHOBHbIE
1eJIM U3ydeHusl PU3NKK Ha YPOBHE CPEAHEr0 00IIero oopa3oBaHus, MIaHUPYyEMbIe
pe3ynbTaThl OCBOEHUA Kypca (PU3MKHU: JIMYHOCTHBIE, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YpPOBHE).

[TporpamMma no pu3mKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK HAa Oa30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI MO rojlaM 00YUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay 1mo rojgaMm o0ydeHusl.

dusznka Kak Hayka O HamOoJjee OOIIMX 3aKOHAaxX MPHUPOABI, BBICTYyIAas B
KayecTBE y4eOHOTO MpeAMEeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUM 00 okpyxatromem Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3yIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJIICHUM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u actpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMeHeHHe (U3NYECKUX 3HAHUM  OmpenessieT Xapakrep M pa3BHUTHE
Pa3HOOOPa3HBIX TEXHOJIOTH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHUSI KOCMOCa,
MOJYYEHHs] HOBBIX MATEPHAJIOB C 3aJaHHBIMH CBOMCTBAMHM U Apyrux. M3ydyenue
(bU3UKY BHOCUT OCHOBHOM BKJI1a/l B (DOPMHPOBAHUE €CTECTBEHHO-HAYYHOUN KapTUHBI
Mupa oOydJaromuxcs, B (opMUpOBaHHME yMEHUN MPUMEHATH HAYYHBIM METO]
MO3HAHUS NP BBITIOJHEHUN UMHU YYE€OHBIX UCCIEA0BaHUMN.

B ocHOBY Kypca Qpu3uKu 1J1sl ypOBHS CpEHETr0 00IIero 00pa30BaHus MOJIOKEH
PAI Uael, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHIIMIIBI €70 TOCTPOCHHS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISECTCA JIOTMYECKU
3aBEpIIEHHBIM, OH COAEPIKUT MaTepuaj U3 BCEX pa3lenoB (U3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (Qu3MKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benymmm B Kypce siBisieTcs
(dbopMUpOBaHUE MPEICTABICHUN O CTPYKTYpHBIX YPOBHSIX MaTe€puH, BEIIECTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
I'YMaHUTAPHOTO TOTEHIMaNa (PU3NYECKONM HAyKH, OCMBICICHUE CBS3M Pa3BUTHUSA
(bu3HUKY C pa3BUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
Y KOJIOTUYECKUMU ITPOOIEMAMU.

Hoes npuxnaonoii nanpasnennocmu. Kypce pusuku npeamnoaaraet 3HakOMCTBO
C IIMPOKUM KPYIOM TEXHMYECKHUX M TEXHOJOTMYECKHUX MPHIOKECHHN H3Y4EHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanus3yeTcs NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBI€ CBSI3aHBI C PAa3BUTHEM TEXHUKH M TEXHOJOTHM, a Takxke 00CYXIEHUs
npo0JIeM paloHAIBLHOTO IPUPOIONOIH30BAHUS U HKOJIOTMYECKOI 0€301MacHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CPEIHEro OOIIero
oOpa3oBaHus SABIAIOTCA (pusmueckue Teopuu (PopMHUPOBAHUE NPEICTABICHUNA O
CTPYKType MOCTpPOEHUsI (PU3NUECKON Teopuu, poiu (PyHAaMEHTaIbHBIX 3aKOHOB U
MIPUHLIHIIOB B COBPEMEHHBIX MPEACTABICHUSX O IPUPOJIE, TPAHULIAX IPUMEHUMOCTH
TEOPHUA, ISl ONIMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUH U MPOLIECCOB).

CUCTeMHO-AESTENbHOCTHBIN MOIX0J B Kypce (U3UKU pean3yeTcs Mpexie
BCETO 3a CUET OpraHU3allid IKCIEPUMEHTATHHOU ACSATEIBHOCTH O0YUYarOIIUXCH.
Jly1s 6a30BOro ypoBHS Kypca PU3UKU — 3TO HCIOIb30BaHUE CUCTEMBI (PPOHTATBHBIX
KpPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX pabOT, KOTOPHIE B MPOTpaMMe
no ¢uznke oObEAMHEHBI B OONIMH CIHUCOK YYCHHYECKHX MPAKTUYECKUX PaboT.
Boigenenne B yka3aHHOM mepedyHe J1aOOopaTOpHBIX paldOT, MPOBOAUMBIX IJis
KOHTPOJISL U OLIEHKH, OCYIIECTBIIICTCS yYaCTHUKAMU 00pa30BaTeIbHOro IMpoliecca
UCXOJsl U3 OCOOCHHOCTEH IJIaHUPOBAaHUS U OCHaleHHs KabuHera (usuku. llpu
3TOM O00ecHe4yrBaeTCsl OBJIAJIEHUE OOYyYaloIUMKUCS YMEHUSAMH MPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, MCCIIEIOBAaHUSI 3aBUCUMOCTEH (PM3MYECKUX BEIUYUH U
IIOCTAaHOBKY OITBITOB MO MTPOBEPKE MPEIJIOKEHHBIX TUIIOTES.

Bonpnioe BHUMaHUE yIAEISIETCS PEIICHNUIO pPAaCUETHBIX U KaYECTBEHHBIX 3aa4.
[Ipu 3TOM 17151 pacUETHBIX 3a/1a4 PUOPUTETOM SIBJISIOTCS 3a/1a4U C SBHO 3aJJaHHOU
bu3nueckoil MOJEbl0, MO3BOJSIONIME MPUMEHSATh H3YYEHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK M3 OJIHOIO pazliefla Kypca, TaK M WMHTETPUPYs 3HAHUSA W3
pa3HbIX pa3zenoB. /[ KayeCTBEHHBIX 3a/ad IPUOPUTETOM SIBIISIFOTCS 3a/laHUS Ha



0oOBsICHEHHE TMpPOTEeKaHUd (U3NUYECKUX SBJICHUN M TPOLECCOB B OKpYKAIOIIEH
KU3HU, TpeOyrommue BbIOOpa (U3NYECKOM MOIEIH A CHUTyallMd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpedboBanusmu @I'OC COO k MaTepuaibHO-TEXHUIECKOMY
obecnieyeHn0 ydeOHOro mporiecca 0a30BbIM ypoBeHb Kypca (U3UKH Ha YPOBHE
cpenHero ooOmero oOpa3oBaHUs JOJDKEH H3Yy4aTbCsl B YCIOBHUSIX MPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHUSX MHTEIPUPOBAHHOTO KaOWMHETa MPEIMETOB
€CTEeCTBEHHO-HAYyYHOro IukiIa. B kabuHere GU3UKH JODKHO OBITH HEOOXOIUMOE
1abopaTtopHoe 0O0OpYyIOBaHWE Jisi BBHITIOJHEHHS YKa3aHHBIX B TporpamMMme TIo
(bU3MKe YUEHUUECKUX TPAKTUUYECKUX PabOT U IEMOHCTPAIIMOHHOE 000pY0BaHHUE.

JleMoHCTpallMOHHOE  000pyJoBaHHe (POPMHUPYETCSI B COOTBETCTBUH C
OPUHLUIIOM MHUHUMAJIbHOM JOCTAaTOYHOCTH U  OOECHEYMBAET IOCTAaHOBKY
NEPEUUCIICHHBIX B TIporpaMMe 1Mo (U3WKE KIIOUEBBIX JIEMOHCTpAIUN Jis
UCCIICIOBAaHMSI ~M3yYaeMbIX SIBICHMA ©  TPOIECCOB, OMIHUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMCHECHHM.

JlabopaTopHoe 00OpyIOBaHME IS YYCHHYECKHX TMPAKTHYECKUX padboT
dopMupyeTcss B BHAEC TEMAaTUYECKUX KOMIUIEKTOB U 0OOECIeYMBAETCS B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcs. TeMaTH4ecKhe KOMILJICKTHI
1a00paTopHOTO O00OPYAOBAaHUS JOJDKHBI OBITH TOCTPOCHBI HAa KOMIUJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BHJIE ITU(PPOBBIX J1a00paTOpUid.

OCHOBHBIMU TIETISIMU U3Y4CHUS (DU3UKHU B OOIIEM 00pa30BaHUU SIBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHUS OOYYarOIIMXCS K HAYIHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEJUICKTYAJIbHBIX M TBOPYECKUX
CIOCOOHOCTEN;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HaHUs U (POPMUPOBAHHE
HCCJIEIOBATEIILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpoOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3yIbTaTa H3yueHHUs OCHOB
CTpPOCHUS MaTepuu U HyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

o (opmupoBanue yMeHUNl OOBACHITH SBJICHHS C HCIOJIb30BAaHUEM
buznyeCKuX 3HAHUM U HAYYHBIX JI0Ka3aTEIbCTB;

e (opMupoBaHHE MPEACTABICHUN O poiu (DU3UKK I PAa3BUTHS JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTmxeHne 3TUX Lene 00ecreynBaeTCsl pelieHHeM CIeAYIONINX 3a/ad B

mpoliecce n3ydeHus Kypca GU3NK1 Ha yPOBHE CPETHETO O0Iero o0pa3oBaHMUS:

e MpHUOOpETEHHE CUCTEMBI 3HAHUM 00 00X PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHaX, TEOpHSX, BKJIIOYAs MEXaHUKy, MOJCKYISIpHYI0 (u3uKy,
AIIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY H 3JIEMEHTHI aCTPOPHU3UKH;



e (opmMupoBaHME yMEHMII TPUMEHSATH TEOPETUYECKUE 3HAHUS IS
OoOBsSCHeHHS] (U3NYECKUX SBJICHUA B TIPUPOAE U JJIS TPHHITHS
MPAKTUYECKUX PEIICHUM B OBCEIHEBHOW KU3HU;

e OCBOCHHE CIOCOOOB pEIIEHUs pPa3IUYHbIX 3a7a4 C SBHO 3aJlaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MNOJAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3aanue (HU3NUECKON MOJIENH, aICKBaTHOW yCIOBUSAM 3a/1a4uH;

e TOHWMaHHE (UBUYECKUX OCHOB WM TPHUHIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSIHUS HA OKPYKAIOILITYIO
cpeny;

e OBJAJCHUE METOJAaMHU CAMOCTOSTEIHHOTO IUIAHUPOBAHUS U TMPOBEACHUS
(bU3NYEeCKUX DKCIEPUMEHTOB, aHAIN3a W HHTEpPIpeTaruu UHGOpMAIHH,
OTpezieNIeHUs JOCTOBEPHOCTHU MOJyYEHHOTO Pe3ysbTaTa;

e CO3JIaHME YCJIOBMM JJisi pa3BUTHS YMEHUH MPOEKTHO-UCCIEA0BATENbCKOM,
TBOPYECKOU J1€ATEIbHOCTH.

Ha wusyuenme ¢usuku (6a30BbIii ypOBEHb) Ha ypPOBHE CPEIHErO OOIIETOo
obpazoBanus otBoautcs 136 gacoB: B 10 kmacce — 68 yacoB (2 yaca B HEJENIO), B
11 xmacce — 68 yacoB (2 yaca B HEJEIO).

[Ipennaraempiii B mporpamMme 1o (uU3MKE TMepeyeHb J1abopaTOpHBIX U
MPaKTUYECKUX palbOT SBISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEJacT BBIOOP
mpoBeneHusl J1abOpaToOpHBIX pPabOT M OMBITOB C YYETOM HMHIWBHUIYaTbHBIX
0COOEHHOCTEH 00yUJarOIIHUXCA.



COJEPKXAHME OBYUYEHUA
10 KJTACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MIO3HAHUA

®dusnka — Hayka o npupone. HaydHble METOABl NO3HAHUSA OKPYKAOILIETO
Mupa. Posb 3kcriepuMeHTa v TEOpUH B IPOLECCE TO3HAHUS IPUPOABI. DKCIIEPUMEHT
B (pusuke.

MonenupoBanue (u3nuUecKUX SIBIEHUN U mpoueccoB. HaydHble rumoresbl.
dusnveckre 3aKOHbI U TEOPUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[TpyuHIMIT 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.

[lepemelienre, CKOpPOCTh (CpeaHssI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHE MAaTepUaIbHOW TOYKH, MX MPOEKIMH HA OCH CHUCTEMbl KOOPAHMHAT.
Clio)keHue NnepeMenIeHU U CII0KEHUE CKOPOCTE.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MpsIMOJIMHEHOe nBuxkeHue. ['paduxu
3aBUCHUMOCTH KOOpPJIMHAT, CKOPOCTH, YCKOPEHUs, IMyTH U [epeMElICHUs
MaTepUabHOW TOYKH OT BPEMEHH.

CBoOonHoe najieHue. Y CKOpeHre CBOOOHOTO MaIeHUS.

KpuBonnHeitHOE IBMKEHUE. [[BH>KEHNE MaTEPUATIBHON TOYKU IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTh, JIMHENHAsA CKOPOCTb.
[lepuon u yactota obpameHus. LleHTpocTpeMUTEN HOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JBH>)KCHUE CHAPSIOB, LIEIHBIE U PEMEHHBIE MTEPEIavn.

Jlemoncmpayuu

Mogenbs cuctembl OTCUETA, WLIIOCTPAUs KMHEMATHUYECKUX XapaKTEPUCTUK
JBH>KCHUS.

[Tpeobpa3zoBanre ABMKEHUN C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[TameHne Ten B BO3AyX€E U B Pa3PEKEHHOM MIPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Teja, OPOIIEHHOrO TMOJ YrioM K TOPU3OHTY U
TOPU30HTAJIBHO.



H3mepenne yckopeHus CBOOOHOTO MaeHHUS.

Hanpasnenue ckopocTu npu ABUKEHUH IO OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3ydeHre HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEIECHUS MTHOBEHHOM
CKOpOCTH.

HccnenoBanrie COOTHOIICHUSI MEXIY NYyTSIMHU, MNPONUJEHHBIMU TEJIOM 3a
MOCJIEAOBATEIbHbIE paBHBIE MPOMEKYTKH BpPEMEHU MPHU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHOM CKOPOCTBIO, PABHOU HYJIIO.

N3yueHne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTHU.

N3yuyenue ABMKEHUS Tena, OPOUIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

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

Macca tena. Cuna. [Ipunuun cyneprno3unuu cuil. Bropoii 3akon HerotoHa ajist
MaTepuagbHOW TOUKU. Tpernit 3aKkoH HproTOHA 11 MaTEpUAIbHBIX TOYEK.

3akoH BcemupHoro Ttsarorenus. Cuma Tsoxectu. IlepBas kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, CkosibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJbKEHUS U criia TpeHus nokos. Koadduruent tpenus.
Cuiia conpOTUBIICHUS IPU IBUKEHUH TEJIA B dKUJIKOCTH WIIH Tase.

[TocTynarenbHOE U BpalllaTeIbHOE IBIXKEHHE a0COIIOTHO TBEPOTO Tea.

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

TexHuyeckue yCTpPOMCTBAa M MPAKTUYECKOE MNPUMEHEHHE: MOIIUITHUKH,
JBU>)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepumm.

CpaBHEHHE Macc, B3aUMOICHCTBYIOIIMX 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 pabomuol

N3yuyenue aBukeHus: Opycka 1o HaKJIOHHOU MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE H
pe3nHOBOM 00pasiie, OT ux AehOpMaIIHH.

HccenenoBanne yciioBUM pPaBHOBECUS TBEPAOTO TeEJA, HMEIOLIErO0 OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus é mMmexanHuke

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUATIbHBIX TOYEK.
NMnynbe cuibl U U3MEHEHUE HUMITyJibCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTtuBHOE IBUKEHUE.

PabGora cuiibl. MOIIIHOCTE CHIIBI.

Kunernueckass 3Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW SHEPTUMU.

[TorenuuanbHas SHEprusl. [TorennuanbHas SHEprus YIPYyTO
nehopMUpOBaHHON NPYKUHBL. [ToTeHIIManbHAas SHEPTHs Tea BOJIM3HU MOBEPXHOCTU
3eMJId.

[loTenmuanpHaple W  HENMOTCHNHMAIbHbIEe  cuibl.  CBs3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C ”3BMEHEHUEM MEXaHUYECKOUM SHEPTUH CUCTEMBI TE. 3aKOH
COXPaHEHUSI MEXAHUYECKON SHEPTHUH.

VYrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckrue yCTPOMCTBA M MPAKTUUYECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MIPYKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXPAaHEHUsI UMITYJIbCA.

PeakTrBHOE IBUXEHUE.

[lepexon NOTEeHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa C MOMOIIbIO JABYX OJIMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIBI C U3MEHEHUEM MEXAaHUYECKOW DHEpruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast Qu3NKa 1 TEPMOJTUHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

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

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



Mopenp  upeampHoro rasa. OCHOBHOE  ypaBHEHHME  MOJIEKYJSIPHO-
KUHETUYECKOW TEOpUHU HACaNbHOro raza. AOCOJIOTHas Temreparypa Kak mepa
CpeIHEe KHHETHYECKOW SHEpPruM TEIUIOBOro ABMXKEHUs vactul rasa. lllkama
temneparyp KenbBuHa. ['a30Bbie 3akoHBI. YpaBHeHUEe MenpaeneeBa—Kianeipona.
3akoH JlanbToHa. M30mponeccsl B UAECATBHOM ra3e C MOCTOSHHBIM KOJIUYECTBOM
BemiecTBa. ['paduueckoe mpeacTaBiIeHHE H30IMPOLIECCOB: H30TEpMa, H30X0pa,
nu3obapa.

TexHuyeckue yCTpOMCTBA M NPAKTHUYECKOE IPUMEHEHUE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKAa3bIBAIOIIME TUCKPETHOE CTPOEHHE BeliecTBa, (oTorpadun
MOJIEKYJT OPTaHUYECKUX COECTNHEHUN.

OnpiThl 10 TU(PY3UN )KUAKOCTEH U ra3oB.

Mopenb GpOyHOBCKOIO JIBUKEHUS.

Mogens onbita IllTepHa.

OneIThI, JIOKa3bIBAIOIIHE CYILLIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJECHUCTBUA.

Mogens, nurocTpupyronias Npupoay JaBJICHHS T'a3a Ha CTEHKU COCya.

OnpITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSHHUS MACAIBHOTO Trasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEPEHHI
00bE€Ma KOMHATBI, IABJICHUS U TEMIEPATYPbl BO3/lyXa B HEM.

HccnenoBanne 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoevl mepmoounamuku

TepMmoanHamMuueckass cucremMa. BHYTpeHHSsE SHEprusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoanuecTBo TemioTel U padota. BHyTpeHHsis
HEPrus  OAHOATOMHOIO  HWACAIBHOIO  raza. Buuabl  Temuonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKILIMS, U3JIy4CHHUE. Y AeNIbHAs TEIJIOEMKOCTh BEILECTBA.
KonuuecTBO TEMIOTHI IpH TEIJIONEpeaaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBbld 3aKOH TEPMOJAMHAMUKHU.
[IpumeHeHre mepBOro 3akOoHa TEPMOJMHAMHMKHM K u3ompoiieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

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

TermoBble  mammHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAllMH.
[IpeoOpa3zoBanusi sHepruM B TEIUIOBbIX MamuHax. KoadduimeHt monae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TEIIIOIHEPTETHKHY.



TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHHUE: JIBUTATEllb
BHYTPEHHETO CrOpaHus, ObITOBON XOJIOJMIBHUK, KOHTUIIMOHED.

Llemoncmpayuu

W3MeHeHne BHYTpEHHEH HSHEpruM Tejla IPU COBEPIICHUU paOOThl: BBLIET
npoOKK K3 OYTBUIKM IOJA JEHCTBUEM CXATOro BO3/AyXa, HarpeBaHue 3¢dupa B
JaTYHHOU TpyOKe MyTEéM TpeHHUs (BUACOJEMOHCTPALIHS).

N3MeHeHne BHYTpEHHEW 3HEPTrUM (TeMIIEpaTyphl) Tela NPy TEIUIoNepeaaye.

OmnbIT 110 a11abaTHOMY PaCLIMPEHUIO BO3/1yXa (OIBIT C BO3LYILIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUTATENS] BHYTPEHHETO CTOPAHUs, PEAKTUBHOTO
JBATATEJIS.

Yuenuueckuui sxcnepumenm, nabopamopHuie pabomoi

N3mepenne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnivie cocmosanua éewyecmea. Pazoevie nepexoonl

[TapooOpazoBanue n koHaeHcauus. McnapeHue u kuneHue. AOCOIIOTHAS U
OTHOCHUTENbHASA BJIAXHOCTh BO3Ayxa. HacelmenHwlii map. YaenbHas Teruiora
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIEPATYPhI KUTICHUSI OT 1aBJICHUS.

Tsépnoe teno. Kpucrammmueckue n amopubie Tena. AHU30TPOIUS CBOMCTB
kpucramwioB. JKunkue xpucramuisl. CoBpeMeHHble Marepuansl. [lnaBnenue nu
KpUCTaJIM3anus. Y ienbHast Terora miasneHus. Cyoaumanust.

YpaBHeHue TerioBoro OanaHca.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPHUMEHEHUE: TUTPOMETP H
IICUXPOMETP, KaJOPUMETP, TEXHOJIOTUHU ITOIYYEHUSI COBPEMEHHBIX MaTEpHUAIIOB, B
TOM YHCJIC HAHOMATEPUAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX NTAPOB.

Kunenue npyu moOHMKEHHOM JIaBJICHUU.

Crioco0bl U3MEpPEHUS BIaKHOCTH.

HabroieHue HarpeBaHusl U MJIaBI€HNUS KPUCTAIIIMYECKOIO BEIECTBA.

JleMOHCTpanusi KpuCTalIoB.

Yuenuueckuu sxcnepumenm, nabopamopHuie pabomol

M3mepeHne OTHOCUTENBHOM BIIAXKHOCTH BO3YyXa.

Paznen 4. JaekrpoanHamMuka
Tema 1. Inexkmpocmamuxa
DnexTpu3anus Tesl. DIeKTpUIeCcKUii 3apsit. JlBa Buja 3JIeKTPUUECKUX 3apsI0B.
ITpoBOAHMKHN,  IUIEKTPUKM U TOJYHPOBOJHUKH. 3aKOH  COXpPaHEHUs
AJIEKTPUYECKOTO 3apsifa.
B3anmopeiictBue 3apsinoB. 3akoH KynoHa. ToueuHbI 31€KTPUYECKUI 3apsil.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yeKTpuueckoro mnojs. [IpuHoun



CYyHEPNO3NULIMU IJIEKTPUUECKUX IOJEeH. JINHMM HanpsKEHHOCTH DJIEKTPUYECKOTO
IOJISL.

Pabota cui anexTpocratudeckoro noiis. [lorernuan. PasHocTh MOTEHITATOB.
[IpOBOOHUKN W [HUBJIEKTPUKHA B DBJIEKTPOCTATHYECKOM Tosie. [[udnekrpuueckas
MIPOHULAEMOCTb.

OnextpoémkocTs. KoHaeHcaTop. DIEKTpOEMKOCTh TNIOCKOIO0 KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHIEHCATopa.

TexHuyeckue yCTpoHCTBa M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOII,
AIIEKTPOMETpP, DJEKTPOCTaTHUECKasi 3allUTa, 3a3eMJICHHE dJIEKTPONpUOOpOB,
KOHJIEHCATOp, KONMMPOBAJIbHBIN annapar, CTPyHHbINA IPUHTED.

Llemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmoneiicTBre HA3IIEKTPU30BAHHBIX TEJI.

DJIEKTPUYECKOE TTOJIE 3aPSIKEHHBIX TEN.

[IpOBOAHUKH B DJIEKTPOCTATUIECKOM IIOJIE.

DnekTpocTaTHyecKas 3aluTa.

JIMPIEKTPUKY B 3JIEKTPOCTATUYECKOM IIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTopa OT IUIOIIAaAH
IJJACTUH, PACCTOSHUASI MEXAY HUMHU U JUAJIEKTPUUYECKONU MPOHULIAEMOCTH.

OHeprus 3apsHKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUM TOK. YCIOBHUS CYIIECTBOBAHMS JJIEKTPUYECKOTO TOKA.
Nctounuku Toka. Cuiia Toka. [IocTOsIHHBIN TOK.

Hanpsoxenue. 3akon Oma 1715 yyacTka LIETH.

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

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

ONEeKTpOABMXKYLIasl Cuia M BHYTPEHHEE CONPOTUBIEHHWE HCTOYHHMKA TOKA.
3axoH Oma i1 OJTHOM (3aMKHYTOM) 3yieKTpuueckoi nenu. Kopotkoe 3ambikaHue.

OJIEKTpOHHAas  MPOBOAUMOCTb  TBEPIBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBIIEHUS METAINIOB OT TemMneparypbl. CBEpXIPOBOIUMOCTb.

OnexkTpudecKuid TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[TonynpOBOIHUKMU. CobOcTBeHHas u pUMeCHast MIPOBOANUMOCTb
NOJIyIpoBOJHUKOB. CBoiicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

OJIEKTPUYECKUM TOK B pacTBOpax M  pacIulaBax  AJIEKTPOJMUTOB.
DNEKTPOINTUYECKAS TUCCOMALUs. DIEKTPOIIN3.



OnekTpuueckuidi TOK B ra3zax. CaMOCTOSITENbHBIA M HECAMOCTOSTENbHBIM
paspsa. Monnus. [1nazma.

TexHuyeckue yCTPOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: amIepMerp,
BOJITMETP, PEOCTAaT, MCTOYHUKH TOKa, DJIEKTPOHArpeBaTeIbHbIE NPUOOPHL,
3JIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIIEHUS, BAKYYMHBIN O/,
TEPMHUCTOPBI ¥ POTOPE3UCTOPHI, MOTYIPOBOAHUKOBBIN U0/, TAIbBAHUKA.

Llemoncmpayuu

M3mepenne CUilbl TOKA U HAIIPSKEHUS.

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

CMelaHHOE COeTMHEHNE ITPOBOTHUKOB.

[IpssmMoe wW3MepeHHe DIEKTPOIABWXKYIIEH Ccwibl. KOpoTKoe 3ambIKaHue
raJIbBAHUYECKOTO JJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTD CONPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTE NEKTPOIUTOB.

HckpoBoii paspsa M IPOBOJAUMOCTb BO3yXa.

OAHOCTOPOHHSISI NPOBOAUMOCTD TUOAA.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

M3yyenne cMenaHHOro COEIMHEHNs PE3UCTOPOB.

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

Habmronenue 3nexkTpoiausa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢gusuku 0a3oBoro ypoeHsa B 10 kjacce ocCyIIecTBIsETCS C
Y4ETOM COAEPKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCcaMM MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpaduu U TEXHOJIOTHUH.

Mesicnpeomemnvle nousimusi, CBI3aHHbIE C W3YYEHHEM METOJOB HAay4YHOI'O
NO3HAHUS: SIBJICHUE, Hay4yHbId (PaKkT, rumoresa, (pu3nyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SIKCIIEPUMEHT, MOJIEIUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass (QyHKIuS,
napabona, runepoosa, ux rpa@uKd U CBOMCTBA, TPUTOHOMETpUYECKUE (DYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U UX IPOEKIIMU HA OCU KOOPJMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, Auddysus, ocMoc,
TEII00O0OMEH KMBBIX OPraHU3MOB (BU[BI TEIIONEPEAAUH, TEINIOBOE paBHOBECHUE),
IIEKTPUYECKUE SIBJICHUSA B )KUBOU IIPUPOJIE.

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



JIIEKTPUYECKUE  CBOWCTBA  METAUIOB,  JJIEKTPOJIUTHYECKAs  JIUCCOLMALNS,
rajbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, NOMAIIWIHUKHA, HCIOJb30BAHHWE 3aKOHA COXPaHEHUs
UMITyJIbCa B TEXHHUKE (pakera, BOJOMET W JIpyTHe€), JABUrATEIb BHYTPEHHETO
CropaHus, mapoBasi TypOuHa, OBITOBOM XOJIOAMIBHHUK, KOHIUITHOHED, TEXHOJIOTUN
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMAaTEpHUAlOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3allMTa, 3a3€MJICHUE D3JIEKTPONpUOOpPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArpEBATEIIbHbBIC npuodopkI,
3JIEKTPOOCBETUTENbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJTACC

Pa3znen 4. JnekrpoanHamuka

Tema 3. Macnummnoe nose. IneKmpoOMaZHUMHAA UHOYKUUA

[TocTosiHHBIE MarHUTHI. B3anMoielicTBUE MOCTOSHHBIX MAarHUTOB. MarHuTHOE
nosie. Bektop MarHuTHOM MHAYKUMHU. [IpuHIMI Cynepno3uy MarHUTHBIX IOJIEH.
Jlvanm MarmuTHOM wWHAyKUMH. KapThHa JIMHUKA MArHUTHOW HWHAYKUHAMW TOJIS
MTOCTOSTHHBIX MAarHUTOB.

MaruutHoe 1OJ€ NpPOBOJHHMKA C TOKOM. KapTuHa JNMHUNA WHIYKIUU
MAarHuTHOTO TOJISI JJIMHHOTO MPSMOrO0 NPOBOJHHMKA M 3aMKHYTOTO KOJIBIIEBOTO
IIPOBOJIHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoaelictBrue NpoBOAHUKOB €
TOKOM.

Cuna AmMnepa, €€ MOJlyJIb U HallpaBJICHUE.

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

SIBneHne anexkTpoMarHMTHOM MHAYKOMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUU. ODJEKTPOJBIKYINAS CUjla HWHIYKIUU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykiuu Papajes.

BuxpeBoe »snektpuueckoe 1ose. OJEKTPOJABHXKYIIAA CUJIa WHIYKIUU B
IIPOBOJIHUKE, IBUKYIIEMCS ITOCTYIIATENBHO B OJJHOPOJHOM MarHuTHOM MOJIE.

[IpaBuiio Jlenna.

NHOyKTUBHOCTh.  SIBIEHME CaMOMHIAYKLIMH. OJEKTPOJABMXKYIIAs CHUia
CaMOWHIYKIIUH.

DHEpPrust MAarHUTHOTO TOJIS1 KATYLIKH C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHndecknue yCTpOMCTBA W MPAKTHUYECKOE MPUMEHEHUE: MOCTOSHHbBIC
MAarHuThl, BJEKTPOMATrHUTHI, DJIEKTPOJABUraTEllb, YCKOPHUTEIH 3IIEMEHTAPHBIX
YacCTHUL, UHIYKIIMOHHAS 1EYb.



Llemoncmpayuu

OmneiT Opcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MarHUTHBIM TOJIEM.

JIvHUY MHIYKIIMY MAarHATHOTO TOJISI.

BzaumMopeiicTBre ABYX TPOBOAHUKOB C TOKOM.

Cunia Amnepa.

JerictBue cuiel JIopeH11a Ha HOHBI JIEKTPOJIATA.

SIBneHune 3JIeKTPOMarHuTHOM UHIYKIIAH.

ITpasuno Jlenua.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CHIJIBI MHAYKIUM OT CKOPOCTH WM3MEHEHUS
MarHMTHOTO MOTOKA.

SIBiIeHME CAMOMHTYKIIH.

Vuenuuecxuii sxcnepumenm, 1abopamopHule 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 31eKmpoMazHumHvle KOJ1€0aHus

KonebGarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJICOAHMS.
["apmonunueckue kosiebanus. Ilepuona, yactora, amrmTyna U (asa kojieOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKHUX
kosebanuii. [IpeBpareHue sHepruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCATHPHOM KOJICOATEIPHOM KOHTYpE. AHAJIOTHS MEXIY MEXaHHYSCKUMHU U
AIIEKTPOMArHUTHBIMU KoJiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
HHEPrUU B UJ€ATBHOM KOJI€OATEIHLHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUAX. BBIHYK/IEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemenHpiii  TOK. CUHYCOMJANbHBIM MEPEMEHHbIA TOK. MOIIHOCTH
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nmepenadya U MOTPEOICHUE AIEKTPUUECKON
SHEPIruM. DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE ANEKTpodHepruu. KynbTypa
VCIIOJIb30BaHUs JIEKTPOIHEPTIUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue ycTpoWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: DIICKTPUUYECKHIM
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, IMHUH JIEKTPOIlepe1ay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KOJIeOATENIbHONW CHUCTEMBI (MPYKUHHBIA WU
MaTEMaTUYECKU MASITHUK).



HaGmonenue 3aryxaronmx KojieOaHui.

HccnenoBanue cBOMCTB BIHYXKICHHBIX KOJIeOaHUH.

Habmronenue pezoHanca.

CBOOOHBIE JIEKTPOMATHUTHBIE KOJIEOaHUSI.

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

Pe3onanc mnpu 1ocCnenoBaTENbHOM COSOMHEHMM PE3UCTOPA, KaTYyIIKH
VMHIYKTUBHOCTH M KOHJAECHCATOPA.

Mopaenb TuHUM IIEKTPOIIEPEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomol

HccnenoBanue 3aBUCMMOCTH MEPUOJIa MajlbIX KOJeOaHUI Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Ipy3a.

HccnenoBanue EpeEMEHHOT0 TOKa B LIETIH U3 MTOCJIEI0BATEIBHO COEAMHEHHBIX
KOHJICHCATOpa, KaTyIIKN U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoOMazHuUNHble 60JIHbL

MexaHnudeckue BOJIHBI, ycioBHsS pacnpoctpaHenus. llepuon. Ckopocth
pacrpocTpaHeHuss M JUIMHA BOJIHBL. [lomepeuHble W NIPOJOIBHBIE  BOJIHBI.
WnTepdepenius u qudpakuus MEXaHHYECKUX BOJIH.

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

DONEeKTPOMArHUTHBIE BOJHBL. Y CJIIOBUS M3IYYEHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmHuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMArHUTHBIX BOJIH: OTPa)XX€HHUE, MPEIOMIICHUE, TOISpU3aus, AUPpaKiys,
uHTepdepenus. CKOpocTb 3JEKTPOMArHUTHBIX BOJIH.

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

[IprHIMIBI paguoCBs3u U TeneBuacHus. Pagnonokanus.

DIIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYXKAIOLIEH CPEIbI.

TexHUu4ecKue yCTpPOMCTBA M INPAKTUYECKOE IPUMEHEHHUE: MY3BIKAJIBHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTUKA B TEXHUKE M MEIULMHE, panap,
panuonpuéMHUK, TEIEBU30p, aHTeHHA, Tenedon, CBY-neus.

Llemoncmpayuu

OOpazoBaHue ¥ pacIpOCTPAHEHUE MOMEPEUHBIX U MPOIOJIbHBIX BOJH.

KoneOmtomeecs Te10 Kak HCTOUYHUK 3BYKa.

Habnronenue otpaxeHus: U IpeIoMICHUS MEXAaHUYECKUX BOJIH.

Ha6monenue natepdepeHny u AUPpaKkud MEXaHHUYEeCKUX BOJIH.

3BYKOBOM PE30HAHC.

HaOmroieHue cBA3M I'POMKOCTH 3ByKa M BBICOTBI TOHA C aMIUIMTYAOU H
4acTOTOM KOJeOaHU.



HccnenoBanrie CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPaKEHUE, TPEJIOMIICHUE,
noJsipu3anus, tudpaxuus, uHTepdepeHIHs.

Tema 3. Onmuxa

['eomeTpuueckas ontuka. I[IpsMonnHENHOE pacHpoCTpaHEHUE CBETAa B
OJIHOPOHOM cpene. JIyd cBera. TOUECUHBIN HCTOYHUK CBETA.

OtpaxeHnue cBeTa. 3aKOHbI OoTpakeHus cBeTa. IlocTpoenue n3o0OpakeHuil B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCONIOTHBIN MOKa3aTesb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIi yroa MOJHOTO
BHYTPEHHETO OTPaKECHHSI.

Hucnepcus ceera. CinoxHblil coctaB Oenoro cseta. LBer.

Cobuparoriye 1 paccenBaroniue JMH3bL. ToHKas JTuH3a. DOKYCHOE pacCTOSIHUE
U ONTHYECKas cuia TOHKOW JUH3BL. [locTpoeHne n3obpakeHuid B cOOMpAIONINX U
paccenBaromux JguH3ax. Dopmyna TOHKOW JIMH3BI. Y BEJIMYCHUE, IABAEMOE JIMH30M.

[Ipenenbl MPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontmka. Wurepdepenius cBera. KorepeHTHbIE HMCTOYHHUKH.
YcnoBust HaOMOIEHUS MaKCUMyMOB W MHHHMYMOB B HWHTEphEpPEHITMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOT€PEHTHBIX HCTOYHHUKOB.

Hudpaxuus cBera. JludpakiuoHHas peméTka. YCJIOBHE HaOII0ICHUS
[JIaBHBIX ~MAaKCUMyMOB TIpM TMAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TUPPAKIIUOHHYIO PEHIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBa M IPAKTUYECKOE MNPUMEHEHUE: OYKH, JIyIa,
doToanmapar, NPOEKIIMOHHBIA armapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKITMOHHAS PEMIETKA, TOISPOUI.

Llemoncmpayuu

[IpssMONMHEHOE paCIpOCTPAaHEHUE, OTPAKEHUE M TNPEIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[lonHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanne cBOMCTB M300paX€HUM B JIMH3AX.

Mopaenn MUKpOCKONa, TEIECKOIIA.

HaGmonenue natepdepeHnm crera.

HaGmronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.

[lonyuyeHne cnekTpa ¢ MOMOILIBIO IPU3MBL.

[TonyueHue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipusaiiuu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

W3mepeHne nokasaress NpesioMIIeHNs CTEKJIA.



HccnenoBanne cBOMCTB M300paK€HUH B JIMH3AX.
Habmronenue aucnepcuu cBeTa.

Pa3znesn 6. OcHOBBI CIeNUAJIBHON TEOPHUH OTHOCHUTEIBLHOCTH
[ paHuIIBI IPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynaTel criennanbHOM
TEOPUH OTHOCHUTEIBHOCTH: WHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa B BAKyyME,
MIPUHIUIT OTHOCUTEILHOCTH DWHIITEHHA.
OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHU U COKpaIICHUE
JUTUHBI.
DHeprus U UMNYJIbC PEIATUBUCTCKON YaCTUIIBI.

CBs13b Macchl ¢ PHEPruer U UMIYJIbCOM PEISTUBUCTCKOM YaCTHUIbl. DHEPIHs
IIOKOS.

Paznen 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

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

Otkpeitre u uccnenoBanue Gororpdexra. Onwitel A. I'. CtoneroBa. 3aKOHBI
dororddekra. YpaBHenue OiHmTelHa s PpoTtodddekra. «KpacHas rpaHuiia»
dbotorddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XUMHUYEeCKOe NJeCTBUE CBETA.

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

Jlemoncmpayuu

®dotodPdekT Ha yCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHET0O (poTodddekTa.

Ceeroauo.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pe3epdopia mo paccessHuIO 0 -4acTHLI.
[InanerapHas moxpens aroma. [loctynmatel bopa. M3nydenue u moriyionmieHue
(GOTOHOB TpU TMepexojie aToMa C OJHOrO YPOBHSI 3HEPruM Ha Apyroil. Buabl
criekTpoB. CHEKTp YPOBHEN SHEPTUH aTOMA BOJOPOJA.

BousiHoBBIE cBoOMicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckyisipHO-BOJITHOBOM
JyaJIn3M.

CHOHTaHHOE U BBIHYXJICHHOE U3JIyYCHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMIIBIOTED.

Jlemoncmpayuu



Mopuenb onsita Pesepdopra.

Onpenenenue JJIMHBI BOJIHBI J1a3epa.

HaOnronenue nuHeyaThIX CIEKTPOB U3IIyYECHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomuol

HaOmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe aopo

OKCIEPUMEHTBI, JI0KA3bIBAIOIIME CIOKHOCTh CTpOoeHUs Anpa. OTKpbITHE
paanoaktuBHOCTH. OnbITh Pezepdop/ia no onpeneneHuto cocraBa paiiOakKTUBHOTO
u3nyuyenus.  CoiictBa  anbda-, Oera-, ramma-usinydeHus.  BrnusHue
PaJOaKTUBHOCTH Ha JKUBbIE OPTraHU3MBI.

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

Anba-pacnag. OJIEKTPOHHBIN W TO3UTPOHHBIM Oera-pacnaa. ['amma-
U3TydeHHe. 3aKOH PaJIMOAKTUBHOI'O pacaja.

OHeprus CBsA3M HYKJIOHOB B sifipe. Snepuble cuibl. JledexT maccol sapa.

Snepneie peakunu. [lenenue u cuHTes Auep.

SAnepuwiii peaktop. Tepmosinepusiii cuHTe3. [IpoGiaeMbl U TEPCIEKTHUBBI
AJIEPHOM DHEPIETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

OnemeHTapHble YaCTULbI. OTKPBITUE O3UTPOHA.

MeTo1p1 HaOMIOIEHUS U PETUCTPAIIUH SJIEMEHTAPHBIX YaCTHII.

®dyHaMeHTalbHbIe B3auMOIeHcTBUS. EMUHCTBO (pn3nueckoil KapTUHBI MUpA.

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

Llemoncmpayuu

CU€TurK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HccnenoBanne TpekoB YacTull (110 TOTOBBIM (poTorpadusm).

Pasnen 8. JieMeHTBI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTHs acTpoHOMUU. [IpuKiiagHOe 1 MUPOBO33PEHUYECKOE 3HAUEHHE
aACTPOHOMHUM.

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

CosHeuHas cucrema.

Connue. ConHeuHass akTUBHOCTh. Mcrtounuk sHeprum ConHua u 3BE3N.
3BE3/bI, UX OCHOBHBIE XapaKTEPUCTHKHU. Jlnarpamma «CHEKTpajbHBIA Kiacc —
CBETUMOCTB». 3BE3bl IJIaBHOM NOCIIEAOBAaTEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB» JUIA 3BE3J TIJABHOM IOCJIEIOBAaTEIbHOCTH. BHYyTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUU U 3BotonnKU CoJiHIA U
3BE3/. DTallbl )KU3HU 3BE3].

Mneunsiii Ilyte — Hama I'anaktuka. [lonoxkenue u nBuxenue CoJyiHLIA B
[Nanaktrke. Tumnsl ramakTuk. PaguoranakTuku U KBa3apbl. YEpPHBIE NBIPHI B AIpaAX
TaJIAKTHK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raiakTuk.
Teopus bonpmoro B3peiBa. PenukToBOE N3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobsieMbl aCTPOHOMUM.

Vuenuuecxue nabnrooenus

HaOmronenusi HEBOOPYKEHHBIM IJ1a30M C HMCIOJIb30BAHUEM KOMIBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MMOJI0KEeHNUS HEOSCHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3us1 CEBEPHOro MOJYyIIApHs U IPKHUE 3BE3BI.

HaGmronenus B Teneckon JIlynsl, miianet, Mieunoro Ilytu.

O0o0marnee NOBTOpeHUe

Ponp ¢usumku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M TUYECKOM chepax AeSITEIHPHOCTH YeJI0OBEKa, POIb K MECTO (PU3UKH U
aACTPOHOMHU B COBPEMEHHOW Hay4yHOUN KapTHHE MHUPA, poJib (PU3MUYECKON TEOpUU B
dbopMHpOBaHUU MPECTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3NYECKON
KapTUHBI MHpa B OOIIEM Py COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIe CBSI3H

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

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAY4YHOIO
NO3HAHUA: SIBJICHWE, HAay4YHbIA (akT, runoresa, (Qpuanyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETTUPOBAHKUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelmleHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
GyHKIIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl U MX MPOCKIHWH HA OCH KOOPAWHAT, CIIOXKEHHUE BEKTOPOB,
POU3BOHBIE DJIEMEHTAPHBIX (PYHKIUH, MPU3HAKK MOAOOUS TPEyroIbHUKOB,
onpeJeeHue MIONIaaAH MITOCKUX GUryp U 00bEMa Tell.

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

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsi CTPYKTypa TBEPIBIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CIIEKTPATIbHBIN aHAN3.



l'eocpagusa: wmarHWUTHBIE TIONMIOCAa 3€MJIM, 3aJ€Kd MAarHUTHBIX DY,
dhoTOoChEMKA 3eMHOM TTOBEPXHOCTH, MPEJCKAa3aHUE 3eMIICTPSICEHUH.

Texnonocus: NWHUAM DIEKTPOINEpEAady, TEHEPATOP MEPEMEHHOTO TOKa,
AJIEKTPOJIBUTATENIb, WHAYKIMOHHASA I1€4b, pajaap, PaguoNpUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBY-meub, MpOEKIIMOHHBIN amnmapaT, BOJIOKOHHAs OITHKA,
COJIHEUHas Oatapesi.



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

OcBoenne yueOHOTO Tpenmera «®Du3nMKa» HA YPOBHE CpPEIHETO OOIIeTo
o0pa3oBaHus (0a30BBIM YPOBEHb) JOJDKHO 0OECIICUUTH JOCTHXKEHHUE CIICTYIOIINX
JMYHOCTHBIX, METAIPEIMETHBIX M MPEIMETHBIX 00Pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUSI Y4eOHOro npeamera «Pu3nka» J0IKHBI
OTpakaTb TOTOBHOCTb M CIHOCOOHOCTh OOYYalOIIMXCS PYKOBOACTBOBATHCSA
c(OpMUPOBAHHON BHYTPEHHEW TMO3MLMENW JIMYHOCTH, CHCTEMOM IEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHUX  YyOEXJECHMH, COOTBETCTBYIOIIMX
TPaJUIIMOHHBIM IEHHOCTSM POCCUUCKOro OOIIECTBAa, PACHIMPEHUE >KU3HEHHOTO
ONBITA M ONIBITA ACATEIBHOCTH B MPOLECCE PeaTu3allid OCHOBHBIX HAIPABICHUN
BOCIIMTATEIIbHOU JEATEIbHOCTH, B TOM YHCJIEC B YACTH:

1) rpamaaHCKOro BOCIMTAHMS:

c(hOpMHUPOBAHHOCTh TPAXKIAHCKOHN MO3UIMKA 00YYAIOIerocsi Kak aKkTUBHOTO U
OTBETCTBEHHOTO YJIEeHa POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAJAULMOHHBIX  OOLIEYETOBEUECKUX T'YMAaHUCTHYECKHX U
JEMOKPATUYECKUX [IECHHOCTEN;

TOTOBHOCTb BECTH COBMECTHYIO IEATENIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
oO11ecTBa, y4acTBOBaTh B CAMOYIMPABICHUH B 00pa30BaTeIbHON OpraHU3alliy;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAIbHBIMU UHCTUTYTaMH B COOTBETCTBUU C
uX (PyHKUMAMU U HA3HAUECHHUEM;

TOTOBHOCTb K T'YMaHUTAPHON U BOJIOHTEPCKOU IE€ATEIbHOCTH;

2) IaTPpHMOTHYECKOI0 BOCIIUTAHMA:

c(OpMHUPOBAHHOCTH POCCUNCKOMN IPa’KIaHCKON WACHTUYHOCTH, MATPUOTU3MA;

LIEHHOCTHOE OTHOIIEHHE K TIOCYAapCTBEHHBIM CHMBOJIAM, JOCTHXKCHUSIM
POCCUHCKHX YUEHBIX B 001acTU (PU3UKHU U TEXHUKHU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEICHUS;

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

OCO3HaHHUE JIMYHOTO BKJIaJIa B IOCTPOEHUE YCTOMUMBOTO OYAYIIEro;

4) 3cTeTH4eCKOT0 BOCIIUTAHMA:

ACTETUYECKOE OTHOLICHUE K MUPY, BKJIFOYAsi SCTETUKY HAy4YHOI'O TBOPYECTBA,
IpUCyIIEro (pU3n4ecKkor HayKe;

5) Tpy10BOT0 BOCIIMTAHMSI:



UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHalbHON esATENbHOCTH, B TOM
YHCIIe CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieii mpodeccun U peaan30BbIBATh COOCTBEHHBIE JKU3HEHHBIE TIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(pU3KMKYU Ha IPOTSKEHUU BCEH KU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUYECKON KYJIBTYPBl, OCO3HaHHE TJ100aJIbHOTO
XapakTepa 3KOJOTMYECKUX MTPOo0IIeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOLIEH Cpelie Ha OCHOBE
3HAHMA LEJIeW YCTOMYUBOIO Pa3BUTHUS YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIIBHOCTH JKOJOTMYECKOM HAaNpaBICHHOCTH Ha
OCHOBE UMEIOLINXCS 3HAHUU 10 (PU3HKE;

7) IEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3UUYECKON HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHUs (PU3UKH OCYIIECTBIATH IPOEKTHYIO U UCCIIEOBATENbCKYIO I€ITEIbHOCTD
VHIUBUyAJILHO U B TPYyIIIE.

METANIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbLHbIE YUeOHbIE JeiicCTBUSA
ba3oBble JJornueckue aeiicTByA:
CaMOCTOSITEIbHO  (OPMYJIMPOBATh U AKTyaJIW3UpPOBaTh  MPOOJIEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh UENU JEATEIbHOCTH, 3aJlaBaTh IMapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMSI,;
BBISIBJISATH  3aKOHOMEPHOCTM W MPOTHUBOPEYUS B  PacCMATPUBAEMBIX
(bU3UYECKUX SBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ y4ETOM aHalv3a UMEIOIIUXCS
MaTepHUaJIbHbIX 1 HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLICHUBATh PUCKU MOCIEACTBUHN AEATEIBHOCTH;
KOOPJAMHUPOBATH U BHITIOIHATH PA0OTY B YCIOBUSAX PEaIbHOTO, BUPTYAJIbHOTO
1 KOMOMHUPOBAHHOTO B3aUMOJICUCTBUS,
pa3BUBATh KPEATUBHOE MBINIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTeJbCKHe 1eHCTBUSA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU ITOHATUSMH U METOIAAMHU
(bu3nYeCcKoO HAyKH;



BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOSKTHON AESTebHOCTH
B 007aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSITETbHOMY TOUCKY
METOJIOB peUIeHHs 3aAad (U3MUECKOTO COJAEpKaHus, MPUMEHEHHUIO Pa3IHMYHbIX
METO/0B IO3HAHUS;

BIAJETh BUAAMU JESATEIBHOCTH IO TOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEpIIpEeTalliy, MPeoOpa3oBaHUI0 U MPUMEHEHHIO B Pa3jIMYHBIX Y4eOHBIX
CUTYallUsX, B TOM YMCJIE MIPH CO3JJaHUM YUeOHBIX TPOEKTOB B 001aCTU (DU3HKY;

BBISIBIISITh TIPUYMHHO-CIICJCTBEHHBIE CBS3M W AaKTyaJM3UPOBaTh 3ajayy,
BBIJIBUTATh TUIOTE3Y €€ pelIeHus], HaXOIUTh apIYMEHTHI JJIs T0Ka3aTeIbCTBAa CBOUX
YTBEPKICHHI, 3a71aBaTh NapaMETPhl U KPUTEPUHN PELICHUS;

aHAIM3UPOBaTh TMOJYYCHHbIE B XOJE€ pELICHUS 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSX;

CTaBUTh U (opMynupoBaTh COOCTBEHHBIE 3aJaud B 00pazoBaTEIbHON
JeSITEIbBHOCTH, B TOM YHUCJIE TIPU U3YYEHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIH OIIBIT;

yMETb TEPEHOCUTh 3HAaHHUA MO (PU3MKE B MPAKTUYECKYIO O0OIacTh
KHU3HENIeATEIIbHOCTH;

yMETh HHTEIPUPOBATh 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIaCTeH;

BBIIBUTATh HOBBIE HJIEH, MPEJIaraTb OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTh MPOOJIEMBI U 337a4H, JOMYCKAIOIINE aJbTePHATUBHBIC PEILICHUSI.

Pa6ora ¢ undpopmaunmeii:

BJIaJIeTh HABBIKAMM TOJY4YeHUs MH(POpMauu (GU3MUECKOro COACpKaHUSA U3
UCTOYHUKOB PpAa3HbIX THIIOB, CAaMOCTOSITEJIbHO OCYILIECTBIIATh IOUCK, aHaJM3,
CHUCTEeMATHU3alMI0 W HHTEPIpeTanuio HHOOpPMALMKA Pa3IUYHBIX BUAOB U (HOpM
IpEJICTaBICHHUS,

OLIEHUBATh JOCTOBEPHOCTH HH(OpMaIu;

UCTOJb30BaTh  CPEACTBA  MH(POPMALMOHHBIX H  KOMMYHHKALMOHHBIX
TEXHOJOTHM B PEUICHUH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OpraHU3allMOHHBIX
3a]1a4 ¢ COOII0ICHNEM TPEOOBaHN SPrOHOMUKH, TEXHUKU 0€3011aCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKHMX HOPM, HOPM HH(DOPMAIIMOHHON
0€e30ITaCHOCTH;

CO3/1aBaTh TEKCThl (PU3UYECKOTO COJAEP)KAaHUS B PA3IMYHBIX Qopmarax ¢
y4€TOM HazHadeHHs] HHPOPMAIIUU U LIETICBOM ayTUTOPUH, BRIOUpPasi ONTUMAIbHYIO
(dbopMy npeAcTaBIeHUS U BU3yaTU3alllu.

KoMMyHHKATHBHBIE YHHBeEPCAJIbHbIE YUeOHbIEe TeiiCTBUS:
OCYIIECTBIIATH 00IIeHNEe HA YPOKax (DU3UKU U BO BHEYPOUHOU JEATEIHHOCTH;
pacmo3HaBaTh NPEANOCHUIKH  KOH(MDIMKTHBIX CHUTyallud W CMsAT4YaTh
KOH(JIMKTHI;



pPa3BEPHYTO M JIOTUYHO H3JaraTb CBOI0 TOYKY 3PEHHUS C HCHOJIb30BAHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYIIECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

BBIOMpaTh TEMAaTUKY M METOIbl COBMECTHBIX JEUCTBUU C Y4ETOM OOIIUX
MHTEPECOB, U BO3MOKHOCTEN KaXKIOT0 YICHA KOJIJIEKTUBA;

MPUHUMATh  LEJIM  COBMECTHOM  JEATENIbHOCTH, OPraHU30BbIBATH W
KOOPJAWHUPOBATH JIEUCTBUS IO €€ NOCTMIKEHUIO: COCTABIIATh IUIAH JICUCTBUU,
pacmpeniensaTh poJii ¢ Y4€TOM MHEHHH YYaCTHHMKOB, OOCYXIaTh PE3yJIbTaThl
COBMECTHOM paloTHI;

OIICHMBATh Ka4€CTBO CBOETO BKJIa/Ia M KAXKJOTO YIACTHUKA KOMAHIbI B OOIITHH
PE3YNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajaratb HOBBIE MPOEKThI, OLECHUBATH MAEHU C IMO3ULIUU HOBHU3HBI,
OPUTHMHAJIBHOCTH, TPAKTUUYECKON 3HAYUMOCTH;

OCYIIECTBJISITh MTO3UTUBHOE CTPATETHUYECKOE IIOBEJACHUE B Pa3JIUYHBIX
CUTYaIUsX, MPOSIBISATH TBOPUECTBO U BOOOPAXKEHHE, OBITHh HHUITHATUBHBIM.

PerynsiTuBHBIC YHHBeEpPCAJbHbIE Y4eOHbIEe 1eHCTBUS
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISTh MO3HABATENbHYIO ACSITENbHOCTh B 00JacTH
(U3MKM M aCTPOHOMMHM, BBIABIATH MPOOJEMBI, CTaBUTh MU (POPMYIMPOBATH
CcOOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIBHO COCTAaBJIATh IUIAH PEUICHUS PacdYETHBIX M KadeCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS MMPAKTUYECKONU paboThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEIIOYTECHUH;

JaBaTh OLIEHKY HOBBIM CUTYaLlUsIM;

paciupsATh paMKH y4eOHOTro MpeAMETa Ha OCHOBE JINYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIA BHIOOp, AapryMEHTHUPOBaTh €ro, Oparb Ha ceOd
OTBETCTBEHHOCTb 3a PEILICHHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CHocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPYyAMLMHM B 00JacTu
(pU3KKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOLMOHAJIBbHBIN HHTEJIEKT:

JaBaTh OLEHKY HOBBIM CHUTyalUsIM, BHOCHUTb KOPPEKTHBBI B AESATEIBHOCTb,
OLICHMBATb COOTBETCTBUE PE3YJIbTATOB LEIISIM;

BJaJE€Th  HABbIKAMU  IIO3HABATEIbHOM  pediieKcMM  Kak  OCO3HAHHUSA
COBEpPIIAEMBIX JEUCTBUM M MBICIUTEIBHBIX IIPOLIECCOB, HX PE3YJIBTATOB U
OCHOBAaHUM;

UCIIOJIb30BaTh MPHUEMBI PEIIEKCHH ISl OLIEHKH CHUTYalliH, BHIOOpa BEPHOTO
peleHus;



YMETh OIIEHWBATh PUCKH W CBOECBPEMEHHO TMPUHUMATHh PEIIEHUS IO WX
CHUKEHUIO;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIHM3€ pPe3yJbTaTOB
JIeSITEIEHOCTH,

IPUHUMATH Ce0sl, TOHMMAsi CBOM HEJIOCTATKU M JOCTOMHCTBA;

NPUHUMATh MOTHBBI W aPTyMEHTHI JPYTHUX TMPU aHAIM3€ pPe3yJbTaTOB
NEeSATeTLHOCTH;

pHU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mporiecce nocTrkeHUs IMYHOCTHBIX Pe3yIbTaTOB OCBOSHUS MIPOTPAMMBI IO
dbu3uke IS YPOBHS CpEIHEro o0mero oOpa3oBaHUs Yy OOydYaroNIUXcCs
COBEPIIICHCTBYETCS AMOITMOHATbHBIN WHTEJICKT, MIPEAMOJIar afo A
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHUsI, BKIIFOYAIOIIETO CIIOCOOHOCTh MTOHUMATh CBOE SMOITMOHATILHOE
COCTOSTHUE, BUJIETh HAIIPABIICHUS Pa3BUTHsI COOCTBEHHON AMOIMOHAIBHON cephl,
OBITh YBEPEHHBIM B Ce0€;

CaMOPETYJIMPOBAHUS, BKIIIOYAIOIIETO CAMOKOHTPOJb, YMEHHWE MPUHUMATh
OTBETCTBEHHOCTh 3a CBOE TMOBEJAEHHE, CIOCOOHOCTh aAAANTUPOBATHCS K
IMOILIMOHATBHBIM U3MEHEHHSIM U MTPOSIBIISATH THOKOCTh, OBITh OTKPBHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIlUH, BKIIOYAIOIICH CTPEMIICHHUE K JOCTIKEHUIO e U
ycrexy, ONTUMU3M, WHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HUCXOJS M3 CBOUX
BO3MOKHOCTEH;

IMIIATHH, BKIIOYAIOIICH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSTHHE
IpYTHX, YYUTHIBATh €ro TMpPH OCYIIECTBIECHUU OOIIEHHUS, CIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

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

NPEJIMETHBIE PE3YJIbTATHI

K konIty o0yuenus B 10 kiaacce nmpeMeTHbIE pe3yJbTaThl HAa 6a30BOM YPOBHE
JOJDKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y 00YUAIOIITUXCSl YMEHUN:

JEMOHCTPHUPOBATh Ha MpUMEpax pojib U MecTo (U3NKA B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUH COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IIPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;

YUYUTBIBATh TPAHMUIBI TPUMEHEHHS W3YyUYCHHBIX (U3UYECKUX MOJCICH:
MaTepHaibHas TOYKA, MHEPIIMAIbHAs CUCTEMa OTCYETa, AOCOMIOTHO TBEPIOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ia30B, )KUJAKOCTEM U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUUCCKUH 3apsij] MPU PEIICHUH (PU3NIECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYISIPHO-KUHETUYECKOW TEOPUU CTPOCHHUS BEIIECTBA U



ANEKTPOAMHAMHUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE NPSIMOJIMHENHOE ABUKEHHUE,
CBOOOJIHOE MAaJI€HUE TEJI, IBHXKEHHE MO OKPYKHOCTH, WHEpPLUs, B3aUMOJEHCTBHE
Ten, auddys3us, OpOyHOBCKOE ABUKEHHUE, CTPOCHHE XKUAKOCTEH M TBEPABIX Te,
U3MEHeHue o0bEMa Tel MpU HarpeBaHUU (OXJIAXKAECHWH), TEIJIOBOE PaBHOBECHE,
UCIIApEHUE, KOHJICHCAlus, IUIaBICHUE, KPUCTAJUIM3aUus, KUIICHHUE, BJIAXXKHOCTH
BO3/1yXa, ITOBBIICHUE JABJICHUA I'a3a IPU €r0 HArPEBAHUM B 3aKPBITOM COCYIE,
CBSI3b MEXKIy ITapaMeTpaMH COCTOSIHUS ra3a B M30IIPOLECCAX, AIEKTPU3ALUS TeEN,
B3aUMO/JICCTBUE 3aPSJIOB;

ONKCHIBATh MEXAHWYECKOE JIBUKEHHUE, WUCIIONb3Yysd (PU3NUECKHE BEJINYUHBIL:
KOOpJIMHATa, IyTh, IEPEMELICHUE, CKOPOCTb, YCKOpPEHHME, Macca Teljla, CHIIA,
UMITYJIbC TE€JIa, KUHETUYECKasl DHEPrus, NMOTCHIHAIbHAS JHEPIrUs, MEXaHUYECKas
paboTa, MeXaHMYeCKas MOIIHOCTb, NpPHU OMNHMCAHUU TMPABUIBHO TPAKTOBATH
(U3NYECKUI CMBICH HCIOJB3YEMBIX BEJIMYMH, WX OOO3HAUEHUS W EOUHMIIBI,
HaXOAUTh (DOPMYJIbI, CBA3BIBAIOIINE JAAHHYIO (PU3NYECKYIO BEJIUYUHY C APYTUMHU
BEJIMYMHAMU;

ONMCBHIBATh M3YYEHHBIE TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIE SBIICHMUS,
UCTHIONB3Ysl (M3MUECKHE BEIMYHMHBI: JaBICHHE Trasa, TeMIeparypa, CpeaHss
KMHETHYECKasi DHEPIusl XaOTUYECKOrO JIBHMIKCHHS MOJIEKYJI, CPEIHEKBAJApaTHYHAs
CKOPOCTb MOJIEKYJ, KOJIMYECTBO TEIUIOTHI, BHYTPEHHss JHEprus, pabora rasa,
KOA(P(UIIUEHT TMOJIE3HOTO JEWUCTBUS TEIUIOBOTO JABHUTAaTelsl; MpPH OMHCAHUU
IPAaBWIBHO TPAaKTOBAaTh (DUBUYECKUH CMBICH HCHOJB3YEMbIX BEIUYHMH, HX
0003HaUE€HUA W E€OUHUIBI, HAaXOAUTh (OPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3UYECKYIO BEIMUUHY C IPYTUMHU BEIUUNHAM;

ONMCBIBATh U3YYCHHBIC DJIEKTPUYECKHE CBOWCTBA BEUIECTBA U JIEKTPUYECKUE
ABJIEHUS (TIPOLIECCHI), UCTIONB3Ys (PU3MUECKUE BEIMYUHBI: AJIEKTPUUECKUI 3aps,
AIIEKTPUYECKOE T0JIe, HANPSKEHHOCTD M0, NOTEHINAJI, PA3HOCTh NOTEHIMAJIOB;
OpU ONHUCAHUM TPAaBUJIBHO TPAKTOBATH (PU3MYECKUM CMBICI HCIIOJIb3YEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EOUHMIIBI; yKa3blBaThb (POPMYJIbI, CBS3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO0 BETUUUHY C IPYTUMH BEJIMYMHAMM,

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONb3Ys (PU3HUECKUE
3aKOHBI U IIPUHLMIBL: 3aKOH BcemupHoro tsarorenus, I, II n III 3akonsr HeroToHa,
3aKOH COXPAHEHUs MEXAHUYECKOW DJHEPruU, 3aKOH COXPAHEHHs HMIIYJIbCA,
IPUHIUI CYNEPIO3UIMKM CWI, NPUHLUII PAaBHOIPABUSA HHEPLUAIBHBIX CUCTEM
OTCYETA, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHUS BEIECTBA, I'a30BbIC
3aKOHBI, CBA3b CpEIHEH KUHETUYECKOM HEPTUM TEIUIOBOTO JBMIKEHHSI MOJIEKYII C
a0COJIFOTHON TeMIlepaTypoi, EPBbIN 3aKOH TEPMOJAUHAMUKHU, 3aKOH COXPAHEHUS
JJNIEKTPUYECKOrO 3apsja, 3akoH KylloHa, Npu 3TOM pa3iavyarh CIOBECHYIO
(OpMyJIMPOBKY 3aKOHA, €r0 MaTeMAaTUYECKOE BBIPAKEHUE M YCIIOBUS (TpaHUIIBL,
00J1aCTH) MPUMEHUMOCTH;



OOBSACHSATH OCHOBHBIE IPUHITUIIBI IEHCTBUS MAILIUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOr0 MCIHOJIB30BaHUS B MOBCEIHEBHOM
KU3HH;

BBINIOJIHATh OKCIIEPUMEHTHI IO HUCCIEAOBAHUIO (PU3MYECKUX SBJICHUM U
MPOIIECCOB C HCIOJIb30BAHHEM MPSIMBbIX, U KOCBEHHBIX H3MEPEHUN, NPU 3TOM
dbopmynrpoBath npobieMy/3anady ¥ TUIOTE3y Y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMsl, TPOBOAUTD OTBIT U (POPMYIINPOBATH
BBIBO/IbI;

OCYULIECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEpEHUsI (U3HUECKUX BEIUYUH, NIPU
TOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh U3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXIYy  (PU3NYECKUMHU  BEJIUYUHAMH  C
WCIIOJIb30BAaHUEM TMPSAMBIX U3MEPEHUM, NPH 3TOM KOHCTPYHUPOBATH YCTAaHOBKY,
(bUKCUPOBATH PE3YNIbTATHI MOJTYYEHHOW 3aBUCUMOCTH (DPM3HUECKUX BEJIMYUH B BUJIE
TaOJIUI U TpauKOB, JIeJaTh BHIBOBI MO PE3yIbTaTaM UCCIEAOBAHUS;

co0iroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIEepUMEHTa, Y4eOHO-HMCCIEeIOBATENIbCKOW U MPOEKTHOMU
JESATEIbHOCTH C MCHOJIb30BAHHUEM H3MEPUTEIbHBIX YCTPOMCTB U JIAOOPATOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJaud C SBHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCTIONB3YS (PHU3HUECKHE 3aKOHBI U MPUHIIUIBI, HA OCHOBE aHaJIM3a YCJIOBHS 3aJa4u
BBIOMPATh (PU3NYECKYI0 MOJEIb, BBIACIITh (PU3MUECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOAUMbIEe I €€ pElIeHMs, TPOBOJUTh PAacU€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUS] (PU3HUUECKOUN BEJIMYUHBI,

pelaTh Ka4eCTBEHHBIE 3a/1a4: BbICTPAUBATh JIOTHUYECKU HEMNPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUM C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
busnueckue BICHUS;

UCITI0JIb30BATh MIPH PEIICHUH YYEOHBIX 3a/1a4 COBpEMEHHbIE HGOPMAIIMOHHbIE
TEXHOJIOTHUH [IJIsl TIOMCKA, CTPYKTYPUPOBAHMS, UHTEPIPETAUUN U IPEICTABICHUS
yu4eOHOW W HAy4YHO-TIOMYJIAPHOM WH(GOPMALMU, TOIYYCHHOM W3 Pa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAIM3UPOBATh MOJIy4aeMyl0 HHPOPMAIIHUIO;

IPUBOAUTH MPUMEPHI BKJIaJla POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PU3NKOB B
pa3BUTHE HAYKU, 00BbSICHEHUE MTPOLIECCOB OKPYKAIOLIET0 MUPA, B pa3BUTHE TEXHUKH
1 TEXHOJIOTHUI;

UCIIOJIb30BaTh TEOPETUYECKUE 3HAHUS 11O (PU3MKE B TOBCEIHEBHOM KU3HU AJIs
obecnieyeHrss 0€30MaCHOCTH IMPH OOpaIllleHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS U COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MIOBEJICHUS B OKPY>KAIOLLEH Cpele;



paboTath B TIpYyIIlE C BBIIOJHEHUEM pPa3JUYHBIX COLHMAIBHBIX POJIEH,
IUTAHUPOBAaTh pPabOTy TPYNIbl, PALMOHAIBHO PACIpEeAeNsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyalUsX, aJ€KBaTHO OLIEHUBATH
BKJIAJ| KQKJI0T0 U3 YYACTHUKOB I'PYIIIbI B PELICHUE PACCMATPUBAEMON ITPOOIIEMBI.

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

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (U3uKu B (HopMHpOBaAHUU
COBPEMEHHOM Hay4yHOW KapTHHbI MHUpPA, B Pa3BUTHM COBPEMEHHOW TEXHUKU U
TEXHOJIOIMM, B NPAKTUYECKOM AEATEIbHOCTH JIIOJEH, LIEIOCTHOCTh U €JUHCTBO
(u3nYECKOM KapTUHBI MUPA;

YUUTHIBaTh TPAHUIBl MPUMEHEHUS W3YYEHHBIX (U3MUECKUX MOJIEICH:
TOYEYHBIM JIEKTPUUECKUM 3apsJ, JIyd CBETa, TOUCUHBIM UCTOYHUK CBETA, IEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJI€JIb aTOMHOIO siipa IpPH PEIIEHUU (PU3UUECKUX
3ajay;

pacro3HaBaTh (pU3NUecKe sBICHUS (TIPOLECCH) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JICKTPOAMHAMHUKHU U KBAHTOBOW (DPM3UKH: NEKTPUUYECKAsi MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJECHCTBHE
MarHuToOB, DJJIGKTPOMAarHUTHas MHIYKUUS, JACMCTBME MAarHUTHOIO IIOJIA Ha
IPOBOJAHUK C TOKOM M JBWXYILUMHCS 3apsl, 3JIEKTPOMArHUTHBIE KOJE€OaHUsA U
BOJIHBI, NPSIMOJIMHEWHOE pPAacHpOCTPAaHEHUE CBETa, OTPAXKEHHUE, MPETOMIICHHUE,
uHTepdepennus, audpakuus W TONSPU3ALUS  CBETa, JTUCIEPCUs CBETa,
dboTtoanekTpudeckuiit 3gdext (hoTodrddhexT), cBeTOBOE AaBiIeHNUE, BOSHUKHOBEHUE
JUHEMYaTOro CIEKTpa aToMa BOAOPOAA, €CTECTBEHHass M MCKYCCTBEHHAas

PaauOaKTUBHOCTD;
ONKCHIBATh W3YYEHHBIE CBOKCTBA BEIIECTBA (DJEKTPUUYECKHE, MArHUTHBIE,
ONTHUYECKUE,  DIIEKTPHUYECKYI0  IPOBOJUMOCTh  Pa3jIU4HBIX  Cpel) U

AIIEKTPOMArHUTHBIE SBJIEHUS (TIPOLIECCHI), UCHOJIb3Ysl (DU3NYECKUE BEITUUYHHBL:
AIEKTPUYECKUIN 3apsil, CHJIAa TOKA, DJIEKTPUYECKOE HAIPSKEHUE, DIEKTPUUYECKOE
COINPOTUBIICHUE, PA3HOCTh MOTEHIIMAJIOB, 3JIEKTPOABMKYIIas cuila, paboTa TOKa,
WHIYKIUST MarHUTHOTO MoJisA, cwia Ammepa, cuia JlopeHna, WHIYKTUBHOCTb
KATYIIK{, 3HEPrUsl 3JEKTPUYECKOIO0 M MAarHUTHOTO IOJIE€H, NEepPUOJ M YacToTa
KojeOaHuii B KoseOaTenTbHOM KOHTYpe, 3apsil U CHiIa ToKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHUE U
OTNTHYECKasl CHJIa JIMH3BI, TIPH OMHCAHWUU TPABWIBHO TPAKTOBATh (DU3UUECKUN
CMBICJT HCTIOJB3YEMBbIX BEJIMYMH, WX OOO3HAYEHWsS W €IUHUIIBI, YKa3bIBaThb
(bopMyIIbl, CBSA3BIBAIOIINE JAHHYIO (PM3UUECKYIO BETUUUHY C IPYTUMH BETUUHMHAMMU;

ONUCHIBATh H3YYECHHBIE KBAHTOBBIE SBICHHUS M TNPOLECCHI, HCIOJIb3YS
bu3nueckue BEIMYMHBI: CKOPOCTh 3JEKTPOMArHUTHBIX BOJIH, JJIMHA BOJHBI U
4acToTa CBETa, SHEPTHUS U UMITYJIbC (POTOHA, IEPHUOJ MOJTypacnaaa, SHEPTUs CBSI3U



aTOMHBIX fJ€p, MPH OINHUCAHUU NPABWIBHO TPAKTOBaTh (U3MUECKUN CMBICI
UCIIOJIb3YEMBIX BEIMYHMH, MX OOO3HAUYEHHS M EIUHHIIBI, YKa3bIBaTh (POPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (U3MYECKYI0 BEJIWYUHY C JPYTUMHU BEIUYHMHAMU,
BBIUUCIIATH 3HAaU€HUE (PU3MUECKON BEIIUUUHBL;

aHAJIM3UPOBaTh (PU3UYECKHUE MPOLECCHl U SABIECHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCIEA0BATEIBHOIO U MMAPAUIEIBHOTO
COCAUHEHHsI TNPOBOJHUKOB, 3akOoH Jlkoyis—JIeHna, 3aKOH 3JIEKTPOMAarHUTHOU
MHIYKIUHU, 3aKOH IPSIMOJIMHEHHOTIO PaCIpOCTPAHEHUsI CBETA, 3aKOHBI OTPAKEHUS
CBETa, 3aKOHBI MPEJIOMJICHHS CBETa, ypaBHeHUE ODWHINTeWHaA Ui pororddekra,
3aKOH COXPAaHEHUS HDHEPIUHU, 3aKOH COXPAHECHUS HUMITYJIbCA, 3aKOH COXPaHEHUS
IIEKTPUYECKOrO 3apsA/ia, 3aKOH COXPaHEHWs MacCOBOI'0 YMCIA, MOCTynarsl bopa,
3aKOH PaJIMOAKTUBHOIO pacmaja, Mpu 3TOM pa3indaTh CIOBECHYIO (JOPMYITUPOBKY
3aKOHA, €ro MaTEeMaTHYECKOE BBIPAKEHHE M YCJIOBHUS (TpaHULbI, 0O0JaCTH)
PUMEHUMOCTH;

ONpEIENATh HAIIPABJIEHUE BEKTOPAa MHIYKIIMM MAarHUTHOI'O MOJISl POBOJIHHUKA
C TOKOM, cuJibl Ammnepa u cuisl JlopeHua;

CTPOUTh W ONMCHIBATH H300paXKEHUE, CO3/1aBAEMOE ILJIOCKUM 3€pKaJIOM,
TOHKOMW JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEN0BAHUIO (PU3NYECKUX SIBJICHUN U
IIPOLIECCOB C HCIIOJIb30BAHUEM IMPSAMBIX, U KOCBEHHBIX HM3MEPEHUI: MpU 3TOM
dbopmynrpoBath mpobieMy/3anady U TUIOTE3y y9eOHOTO AKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 NPEJIOKEHHOTO 000pY10BaHMs1, IPOBOAUTH OIBIT U (POPMYJINPOBATH
BBIBOJIBL;

OCYIIECTBJISATh NPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IPU
TOM BBIOHMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHsS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEI0BATh 3aBUCUMOCTH (PU3NUYECKUX BEJIMYMH C UCIOJIB30BaHUEM IPSIMBbIX
U3MEPEHUI: MPU ATOM KOHCTPYHPOBAaTh YCTAHOBKY, (PMKCHUPOBATh PE3YJbTaThl
MOJyYEHHOM 3aBUCUMOCTH (DM3MUYECKUX BEJIWYUH B BUAE TaOnuil U TpaduKoB,
Jie1aTh BBIBOJIBI 10 PE3YJIBTATAM UCCIIEOBAHUS;

coOiroAaTh mpaBuiia 0€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIIEIOBAaHUMN B
paMKax y4eOHOIrO SKCIHEpPUMEHTa, Y4eOHO-MCCIEN0BATENbCKOM W IPOEKTHOM
JESATEIIBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENIBHBIX YCTPOMCTB U J1aOOpaTOPHOIO
000pyI0BaHUS;

pemate pacu€THbIE 3aJaud C $BHO 3aJaHHONW (DU3MUECKON MOJIEeNblo,
UCHOJIB3Ys (PU3HUECKHUE 3aKOHBI U IPUHIIUIIBI, HA OCHOBE aHAJIM3a YCJIOBHS 3aa4ul
BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BEJIUYMHBI U (POPMYIIBI,
HEOoOXOuMbIe NIl €€ pelIeHUs, MPOBOAUTH PacuéThl M OLICHUBATh PEaJbHOCTH
MOJIy4YEHHOT0 3HaU€HUs (PU3HUECKON BEIIMUUHBL;



pelaTh Ka4eCTBEHHBIE 3a/1a4i: BbICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3AKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCIIOJIb30BaTh IIPU PELIEHUH YUeOHBIX 3a/1a4 COBPEMEHHBIE HH(POPMALIMOHHBIE
TEXHOJIOTHUH [JIl TIOMCKA, CTPYKTYPUPOBAHMSI, UHTEPIPETAUUN U IPEICTABICHUS
yu4eOHOW W HAy4HO-TIOMYJIAPHOM WH(GOpPMALMU, TOIYYCHHOM W3 Ppa3IUYHbIX
UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIydaeMyto HHPOPMAIHUIO;

OOBACHATh MPUHLIMNBI JEHCTBUS MAIUUH, HOPUOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX 0€30MacCHOI0 MCHOJIb30BAaHUS B IOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKH U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3MKE B TOBCEIHEBHOM JKU3HU 11
oOecnieueHrs O€30MACHOCTH MpHU OOpAlllEHUH C NPUOOpaMH U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COOJIIOJIEHUSI HOPM 3KOJOTHYECKOIO
MIOBEJCHUS B OKPYXKAIOUIEH CPEJIE;

paboTaTh B TIpynIe C BBIIOJHEHUEM pPAa3IMYHbIX COLMAJIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO PpACHpENEsaTh OOS3aHHOCTH U
IUIAHUPOBATH JIESTEIBHOCTh B HECTAHAAPTHBIX CUTYyalUsX, aJI€KBaTHO OLIEHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHHUE PACCMAaTPUBAEMON MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KIIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne ni/m Kontponbnbsie  IlpakTnyeckue
NPOrpaMmbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoTsI
pecypcsl
Paznen 1. DU3UKA U METO/IbIl HAYUYHOI'O ITO3HAHUSA
1.1 ®u3nKa U METObI HAYYHOI'O ITO3HAHUS 2
Hroro no pazneny 2
Paznen 2. MEXAHUKA
2.1 KunemaTtuka
2.2 Jnnamuka
23 3aKOHBI COXPAaHEHUsI B MEXAHUKE 1 1
Hroro no pazneny 18

Paznea 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJIUHAMUKA

OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM

3.1 9 1
TEOPHH
3.2 OCHOBBI TEpPMOAMHAMUKH 10 1
13 ArperaTHble COCTOSIHUS BELECTBA. 5
’ da3oBbIe IEPEXOIbI
Hroro no pazaeny 24
Paznen 4. JIEKTPOJANHAMMUKA
4.1 DIEeKTpOoCTaTUKA 10 1




ITocTOsIHHBIM 3JIeKTpUYECKH TOK. TOKH B

4.2 12
pa3MUHBIX cpeax

Hroro no pasneny 22

Pe3epBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68




11 KJIACC

KouunyecTBO 4acoB JJIeKTPOHHbBbIE
HaumeHoBaHue pa3aesioB U TeM uuppoBbIe
Ne i/l P Konrpoabusie IIpakruueckue (icpp )
NPOrpaMmblI Bcero o0pa3oBaTre/ibHbIE
padoThI padoTsbI
pecypcebl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe noje. JeKTpoMarHuTHas 1 1 3
' VHYKIHS
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHBI
MexaHuueckue U 3J1eKTPOMarHUTHbIE
2.1 9 1
KoeOaHus
29 MexaHuueckue U 3J1eKTPOMarHUTHbIE 5 1
’ BOJIHEI
2.3 Orntuka 10 3
Hroro no pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIEUATIBHON TEOPUH

3.1 4 1
OTHOCHUTEIIbHOCTH
Uroro no pazneny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DJIEMEHTHI KBAaHTOBOU OMTUKHU 6
4.2 Ctpoenue aTroma 4
4.3 ATOMHOE SApO 5




Hroro no paszneny 15

Pazpesa S. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHN

5.1 DJeMEeHTHl aCTPOHOMUU U aCTPOPHUIUKU 7

Hroro no pazneny 7

Pa3nea 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0matoiiee MOBTOPEHUE 4
Hroro no pasneny 4
PesepBHOE Bpems 3

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68







IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Ne
n/n

Tema ypoka

KoanuyecTBO 4acos

KonTtpoabHubie

Bcero
padoThI

IIpakTH4eckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcbl

®dusuka — Hayka o npupoje. Hayunsie
METO/Ibl TO3HAHUS OKPYKAIOIIET0 MUpa

Ponw u mecTo ¢usuku B GopMUpOBaHUHI
COBPEMEHHOM Hay4HOUW KapTUHBI MUpA, B
MPAKTUYECKOU S TETLHOCTH JIOIeH

MexaHuueckoe JBMKEHUE.
OTHOCHUTENBLHOCTh MEXAHUYECKOT'O
nBwxenus. [lepemenienue, CKOpoCTb,
YCKOpEHHE

PaBHOMEpPHOE TPAMOIIMHENHOE IBUKEHHE

PaBHOYCKOpEHHOE MPSIMOJIMHENHOE
JBUKECHHE

CBoOonHOe majeHue. Y CKopeHue
CcBOOOIHOTO ITaEHUS

KpuBonuneiinoe npuxxenue. /[Buxenue
MaTepUaAJIbHOU TOYKHU I10 OKPYKHOCTH

[Tpunin oTHOCUTENbHOCTH [ anumnes.
NHepumanbHble CHCTEMBI OTCUETA.
Ilepssiit 3ak0oH HproTona




Macca tena. Cuia. [lpunnun
cynepno3uimu cuil. Bropoit 3akon
HproToHa 17151 MaTepuaibHOM TOUKHU

10

Tperuii 3akoH HeroToHa 1t
MaTEepUAIbHBIX TOYEK

11

3aKOH BCEMUPHOrO TsroreHus. Cuna
TsoxecTH. [lepBas kocMHuueckas CKOPOCTh

12

Cuna ynpyroctu. 3akoH ['yka. Bec Tena

13

Cuna tpenus. Koapdunment tpenus.
Cuna conpoTUBIICHUS MPU IBUKCHUN
TeJa B )KUAKOCTHU MITH ra3e

14

[ToctynarenbHO€E U BpalaTeabHOE
JBIDKEHHUE a0COJIFOTHO TBEPIOTO TeEJa.
MowmenTt cuibl. Ilnedo cunel. YciaoBus
paBHOBECHsI TBEPIOIO Tea

15

Nmnynbc MmaTepuaabHOU TOYKH, CUCTEMBI
MaTepHalbHbIX TOUYEK. IMIynbC CUIIBI.
3aKOH COXpaHEHUs UMITYJIbCa.
PeaktuBHOE NBHXKEHUE

16

PaGora 1 MOIITHOCTE CHJIBL.
Kunernueckas sHeprust MaTepuaibHOW
Touku. Teopema 00 n3MeHEHUHN
KMHETUYECKON SHEPIUU

17

[ToTeHimanpHas SHEPTHUsL.
[ToTeHmanpHast SHEPTUS YIPYTO
nehopMUPOBAHHOM MPY>KUHBI.
[ToTeHmanpHas YHEPTUs TeIa BOJIU3U
MOBEPXHOCTU 3eMJIU




18

[ToTeHunanbHble 1 HENOTEHIIMAIbHBIE
cuibl. CBs3b pabOThI HEMOTEHIIMATBHBIX
CHJI C U3BMEHEHUEM MEeXaHUYEeCKOU
SHEPTUU CHUCTEMBI TeJl. 3aKOH
COXpaHEHMsI MEXaHMYECKON IHEPTHU

19

JlaboparopHas pabota «MccrnenoBanme
CBSI3U pabOThI CHJIBI C U3MEHEHHEM
MEXaHUYECKOM YHEPTUH Telia Ha IPUMEpe
pacTsHKEHHS PE3UHOBOTO HKIyTa»

20

KonTtponbHas pabora o teme
«Kunemaruka. J[unamuka. 3aKOHbBI
COXPAHEHHUS B MEXaHHUKE

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKON Teopuu. bpoyHOBCKOE
nswkenue. Auddysus

22

XapakTep ABUKEHUS U B3aUMOJACHCTBUS
YacTull BeniecTra. Mojenu cTpoeHus
ra3oB, KUIKOCTEN U TBEPIBIX TEIl

23

Macca monekyn. KonnyecTBo BemiecTsa.
ITocrosinHass ABoraapo

24

TermmoBoe paBHOBecue. TemnepaTrypa u e€
n3mepenue. lllkana remneparyp Llenbcus

25

HUneansueiii raz B MKT. OcHOBHOE
ypaBHeHue MKT

26

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




27

3akoH JlanbToHa. ['a30BbIC 3aKOHBI

JlaGopaTtopHnas pabora «/cciaenoBanue

28 3aBUCHUMOCTH MEXy lTapamMeTpamMu
COCTOSIHUS Pa3pEKEHHOIO ra3a

29 H3omporeccsl B uAeanbHOM raze u ux
rpagudeckoe mpeICTaBICHUE
BnytpeHnHss sHeprus
TEPMOJMHAMHYECKON CHCTEMBI U

30 crocoOb! e€ n3menenus. Koiamuectso
TEIUIOTHI U paboTa. BHyTpeHHss sHeprus
OJIHOATOMHOTO HJI€aIbHOIO ra3a

31 Buns! Tennonepenaun
VY nenbHas TEIIOEMKOCTH BEILIECTBA.

32 KonunuecTBo Tennotsl npu
Terutonepenade. AnuabaTHbIN Mporecce

1 IlepBblii 3aKOH TEPMOJAMHAMUKHU U €TO
MPUMEHEHHE K U30IpoLieccam

34 Heo6paTuMocTh npo1eccoB B MpUpPoOIE.
BTopoii 3aK0OH TEpMOAVMHAMUKH

35 [Mpunuun nevicreus u KI11 remoBoit
MaIlIUHbI

36 Huxn Kapno u ero KIIJ]

37 DKooruyeckre mpoodIeMbl
TEIIOPHEPTETUKU

18 O6o06maromuii ypok «MoneKysipHas

¢uznka. OCHOBBI TEPMOAMHAMUKI




39

KonTtponsHas pabora o Teme
«MonekynspHas ¢puzuka. OCHOBBI
TEPMOINHAMUKI

40

[TapoobpazoBanue 1 KOHIEHCAITHS.
Hcnapenue u kunenue

41

AOcoiroTHast 1 OTHOCHTEIbHAs
BJIAKHOCTh BO3/lyxa. HackIeHHbi map

42

Teépnoe Teno. Kpucrannuueckue u
aMmopdHbIe Tema. AHU30TPOIHS CBOMCTB
KpucTayyioB. JKukue KpucTasuibl.
CoBpeMeHHbIE MaTepHaIbI

43

[InaBnenue u xpucraumsanus. Y qenbHas
TeruioTa riasiaeHus. Cyonumanus

44

YpaBHeHHE TEIIOBOTO OamaHca

45

DIIeKTpU3anus Tell. DIEKTPUUECKUN
3apsa. [IBa Buaa 3IEKTPUUYECKUX 3apsiIOB

46

[IpoBOIHMKH, TUDTIEKTPUKH U
MOJIYITPOBOJIHUKH. 3aKOH COXPaHEHUS
AJIEKTPUYECKOTO 3apsiia

47

B3aumonericTBue 3apsioB. 3aKOH
Kynona. ToueuHslii anekTpuyecKuit
3apsn

48

Hanps>k€HHOCTB 2JIEKTPUYECKOTO MOJIS.
[TpyHIMI CynepnO3ULUH dIEKTPUUECKUX
nosiel. JInHuu HanpsHKEHHOCTU

49

Pabota cui 3neKTpoCTaTHIECKOTO OIS,
IMTorennuain. PasHocTh MOTEHIINAIOB




50

[IpoBOAHMKY U AUDIIEKTPUKU B
3JIEKTPOCTATHYECKOM I10JIE.
JusnexTpudeckas MpOHUIIAEMOCTb

51

OnexrpoéMkocts. Konnencatop

52

DNEKTPOEMKOCTH TIIIOCKOTO
KOHJIEHCAaTOpa. DHEprus 3apsHKEeHHOTO
KOHJIeHCaTopa

53

JlabopaTtopHas pabora "M3mepenune
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHMI nelcTBUS U IPUMEHEHUE
KOH/JIEHCATOPOB, KOMMUPOBAIBHOTO
arnmapara, CTpyMHOro IpUHTEpA.
DJIEKTpOCTaTUYECKas 3allUTa.
3a3eMiieHre AIEKTPOIPUOOPOB

55

DNEKTPUYECKUN TOK, YCIOBUS €TI0

cymectBoBanusl. [locrosaunsiii Tok. Cuna

toka. Hanpsbxenue. ConpoTuBieHue.
3akon Oma 1S ydacTKa Lenu

56

[MocnenoBarenbHOE, MapaienbHOE,
CMEIIaHHOE COCTMHEHHUE IPOBOIHUKOB.
JlaboparopHas pabota «3yueHue
CMEIIAHHOTO COCTUHEHHS PE3UCTOPOB)

0.5

57

PaboTa 1 MOLITHOCTH JIEKTPUIECKOTO
Toka. 3akoH Jlxxoynsa-Jlenua

58

3akon Oma aJ1s MOTHOM (3aMKHYTOM)
aneKkTpudeckou nenu. Koporkoe
3ambikaHue. JlaboparopHas paboTa

0.5




«M3mepenne D/1C nctouHmka Toka 1 ero
BHYTPEHHEI0 COIIPOTHUBIICHUS»

59

DJEeKTPOHHAsI IPOBOJUMOCTD TBEPIBIX
METaJUIOB. 3aBHCUMOCTb COITPOTHBIICHUS
METaJUIOB OT TeMIepaTyphl.
CBepxnpoBOAUMOCTb

60

DIIEKTPUUYECKUH TOK B BaKyyMe.
CBolicTBa AJIEKTPOHHBIX ITYYKOB

61

[TomynpoBoIHUKH, UX COOCTBEHHAs U

MpUMecHas MPOBOAUMOCTh. CBOMCTBA
p—n-niepexoaa. [lonynpoBoaHUKOBBIE
IpUOOPBI

62

DIIEKTPUUYECKUI TOK B paCTBOpax U
pacruiaBax 3Je€KTPOJIUTOB.
DNEKTPOIUTHYECKAs TUCCOLHAIIHUS.
DIIEKTPOIIN3

63

DNEeKTPUYECKUM TOK B ra3ax.
CamocTosTenbHbIN 1
HECAMOCTOSITENbHBIN pa3psaa. MomaHusl.
[Tnazma

64

DNeKTpUYecKue MPUOOPHI  YCTPOICTBA U
uX MpakTudeckoe npuMmenenue. [lpapuna
TEXHUKHU 0€30I1aCHOCTH

65

O6o06maromuit ypok
«OJIEKTPOIUHAMUKaY

66

KoHnTtponbHast paborta mo Teme
«nekTpocratuka. [locTossHHBIN
BIIEKTPUYECKHUI TOK. TOKH B pa3uyHbIX




cpenax» /Beepoccuiickas mpoBepodHas
paboTa npu MpoBeACHUHN Ha OyMaKHOM
HOCUTEJE

67

PesepBHblit ypok. KontponbHas padora
1o TeMe "DJeKTpoinHaMuKa"

68

PeseprubIil ypok. O600maronuii ypok mno
temaMm 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68




11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KonTposibHbIE

Bcero
padoThI

IIpakTuyeckue
padoThI

JlaTa
H3yYeHust

DJIeKTPOHHbIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypchl

IlocTosTHHBIC MAarHUTHI K UX
B3auMoOAeicTBHE. MarHuTHOE II0JIE.
Bexrop MarHuTHOM MHAYKUUU. JIMHUK
MAarHUTHOM MHIAYKLIIHHU

MarauTtHoOe IoJIe IMPOBOAHHUKA C TOKOM.

OnbiT Opcrena. Bzaumonericraue
MIPOBOTHUKOB C TOKOM

Jlaboparopnas pabota «3yueHue
MarHUTHOTO TIOJIsI KATYIIKH C TOKOM

JleicTBME MarHUTHOTO TOJISI Ha
IIPOBOAHMK C ToKoM. Cuita Amnepa.
Jlaboparopuas pabota «Vccienoanue
JEHCTBHS MIOCTOSTHHOTO MarHuTa Ha
pPaMKy C TOKOM»

JleicTBMEe MarHUTHOTO TOJISI Ha

JBIIKYIIYIOCS 3apSDKCHHYIO YaCTHILY.
Cuna Jlopenna. Pabora cunsl Jlopenna

DJieKTpoMarHuTHas MHayKuus. [Totok
BEKTOpa MarHUTHOU uHAyKuuu. 31C
MHIYKIHUH. 3aKOH 3JIEKTPOMarHuTHOM
naaykunu Gapanes




Jlaboparopuas pabota «VccrnenoBanue
SIBJICHUS 3JIEKTPOMArHUTHON MHIYKIHI

NunykTuBHOCTS. SIBIEHUE
camonHaykiuu. 9J1C caMOMHAYKLINH.
OHeprus MarHUTHOTO TOJIS KaTYILIKH €
TOKOM. DJIEKTPOMAarHUTHOE T10J1€

TexHnYecKkue ycTpoicTBa U UX
MNPUMCHCHHUC: MTOCTOAHHBIC MAI'HUTEI,
SJICKTPOMAIrHUThI, 3JICKTPOABUIATCIIb,
YCKOPUTCIIN 3JICMCHTAPHBIX YaCTHII,
HWHAYKIOUMOHHAA MCYb

10

O6o0maromuii ypok «MarauTHoe ToJe.
DneKTpOMarHuTHast UHIYKITUS

11

KontponbHas padoTa mo teme
«MarauTtHoe noJje. DJIeKTpOMarHuTHas
WHITYKITAS

12

CB0OOIHBIE MEXaHHYECKHE KOJIeOaHusI.
["apmonuueckue koebanus. Y paBHEHHE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

13

Jlaboparopuas padota «VccrnenoBanue
3aBHCHMOCTH TIEPUO/Ia MAJIBIX KOJeOaHu
rpy3a Ha HUTHU OT JUIMHBI HUTH U MacChl
rpy3a»

14

Konebarenbublit koHTYp. CBOOOAHBIE
3JIEKTPOMArHUTHBIE KOJIeOaHMs B
ucaIbHOM KOJIe0aTeTbHOM KOHTYpE.
AHanorus Mexy MeXaHHYeCKUMH U
AIIEKTPOMArHUTHBIMHU KOJIEOaHUSIMH




15

®opmyna TomcoHa. 3aKOH COXpaHEHUS
SHEPIUHU B UJICATHHOM KOJICOATEITbHOM
KOHTYpE

16

IIpencrasnenue o 3aTyxaromux
KosieOaHusX. BoIHyXIeHHBIE
MeXaHU4eCKHe KoacOanus. Pe3oHaHc.
BBIHYKICHHBIC 3JIEKTPOMAarHUTHBIC
KoJIeOaHus

17

IlepemenHsbIil Tok. CHHYCOUJAIBHBIN
MEpEMEHHBIN TOK. MOIIHOCTh
IIEPEMEHHOT0 TOKAa. AMIUIUTYAHOE U
JEHCTBYIOIIEE 3HAYCHUE CUIIBI TOKA
HaAIPSKEHUS

18

Tpanchopmarop. [IpousBoacTso,
nepenavya u noTpedieHue MMEeKTPUISCKON
SHEPTUU

19

Y CTpoiCTBO M MPAKTUUECKOE
MIPUMEHEHHUE 3IEKTPUUECKOTO 3BOHKA,
reHeparopa NeEPEMEHHOr0 TOKA, JTUHUMN
JJIEKTpoIepesad

20

DKOJIOTUYECKHE PUCKHU TIPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
KynbTypa ncrnonb3oBanus
AJIEKTPO3HEPTHH B TIOBCEAHEBHOMN KU3HU

21

MexaHuueckre BOJIHBI, YCIIOBUS
pacnpoctpanenus. [lepuoa. Ckopocth
pacrpocTpaHeHus U JJIWHA BOJIHBL.
HonepeqHHe " OpOJO0JIbHBIC BOJIHBI




22

3Byk. CKOpOCTBH 3ByKa. ' pOMKOCTB 3ByKa.
BricoTa Tona. TemOp 3Byka

23

QHGKTpOMaFHI/ITHBIe BOJIHBI, UX CBOMCTBaA
U ckopocTs. [1Ikana 351eKTpOMarHuTHBIX
BOJIH

24

[TpuHIUIIBI PaTUOCBS3U U TEICBUACHUS.
PazButue cpencts cBsa3u. Paguonokamus

25

Kontponbnas padota «Konebanus u
BOJTHBI»

26

IIpssMOnMHENHOE pacIpOCTPaHEHHUE CBETA
B OJTHOPOJHOM cpene. ToueuHsblit
HCTOYHHUK cBeTa. JIyd cBera

27

OTtpaxeHune cBeTa. 3aKOHbI OTPAKEHUS
cseta. [locTpoeHne n3o0paxeHuii B
IIJIOCKOM 3€pKajie

28

[Ipenomnenue ceta. [loaHoe
BHYTpeHHee oTpakeHue. [IpenenbHblii
YTOJI [TOJIHOTO BHYTPEHHETO OTPasKEHUs

29

Jlaboparopnas pabota «M3mepenue
MOKAa3aTelisl MPETOMIICHHS CTEKIIa»

30

Jlunssl. [TocTpoenue n3obpaxxeHuit B
nuH3e. opmyiia TOHKOH JIMH3BI.
YBenuueHue JuH3bI

31

Jlaboparopnast pabota «MccnenoBanue
CBOMCTB M300paKEHUN B TIMH3AX)

32

Hucnepcus cera. Cl0KHBIN COCTaB
oenoro ceera. L[er. JlabopaTopras
paborta «HabmroaeHue Aucepcun CBeTay




Wutepdepennus ceera. Audpaxius

33 N
ceera. JludpakunonHas pemeéTka

34 ITonepeyHOCTh CBETOBBIX BOJIH.
ITonspusanusa ceera

35 OnTuyeckne MpuOOPHI U YCTPOUCTBA U
yCIIOBUS UX 0€301aCHOr0 MPUMEHEHHUS
['panu1Ibl TPUMEHUMOCTH KJIACCUYECKOM

36 MexaHukH. [locTynarel crienanbHON
TEOPUU OTHOCUTEIIbHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.

37 3ameJIeHHE BpEMEHH U COKpAIllEHNE
JUTHHBI
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON

38 gacTulbl. CBSA3b MACChl C SHEPTUEN U
HUMITYJIbCOM. DHEPTHUs MOKOS

19 Kontponbras padota «Ontuka. OCHOBBI
CHeIHaIbHON T€OpUN OTHOCUTEIIbHOCTH

40 ®oronsl. opmyna [1nanka. SHeprus u
uMIynbe GOoToOHA

41 OTKpbITHE U HCCIIEJOBAaHUE
dororddekra. Onwitel A. I'. Cronerosa
3akonbl portorddekra. YpaBHeHHE

42 DitamTeiHa 11 hoTodrddexra.
«Kpacnas rpanuma» ¢potodaddexra

43 JaBnenue cBera. Onbithl [1. H.
JleOeneBa. XMMHUYECKOE EliCTBUE CBETA

44 TexHuyeckue ycTponucTBa u

MPAaKTUICCKOC IMPUMCHCHUC!




(doTodrIeMeHT, POTOAATUYNK, COTHEUHAS
Oatapest, CBeTOINO/

45

Pertennie 3agau mo reMe «DI€MEHTHI
KBAHTOBOU OIITHUKHN)

46

Monpens atoma TomcoHa. OnbBITEI
Pezepdopaa mo paccessHUIO 0-9aCTHII.
[Inanerapnast MoJieab aToMa

47

[Toctynatel bopa

48

W3ny4yeHue u norjiomieHrne GOTOHOB MpH
IIEPEXO0JIE€ aTOMA C OJJHOTO YPOBHS
SHEPIUM Ha Ipyrou. Buasl criekTpos

49

BonHoBEIE cBOiicTBa yacTull. BoIHEI e
Bbpoiinsa. KopnyckynsipHO-BOJIHOBO#M
l[yaJII/I?)M. CHOHTaHHOG 148 BBIHy)KI[GHHOﬁ
U3IIy4eHUE

50

OTKpBITHE paTMOAKTUBHOCTH. OMBITHI
Pesepdopna no onpenenenunto cocrasa
PaZMOaKTUBHOTO U3TyYEHUS

51

CgoiicTBa anbda-, 6era-, ramma-
U3IydYeHus. BiusHue paanoakTHBHOCTH
Ha JKUBBIE OPTaHU3MBI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otombl. Anbda-pacman. DIeKTpOHHBIN
Y TIO3UTPOHHBIN OeTa-pacman. ["amma-
U3Iy4yeHue

53

OHeprus cBA3M HYKJIOHOB B SJpE.
SlnepHsle peakuuu. S nepHBIN peakTop.
[Tpobnembl, epcreKTUBEL,




AKOJIOTUYECKHE ACTIEKTHI SICPHOM
SHEPTeTHKU

54

DneMeHTapHble YacTUulbl. OTKpBITHE
MO3UTpOHA. MeToIbl HAOMIOACHUS U
pPErucTpalny 3JIEMEHTAPHBIX YaCTHII.
Kpyraslit cton «®yH1aMeHTalIbHbIE
B3auMoecTBUA. EAMHCTBO usnueckoit
KapTHUHBI MUPa

55

OTamsl Pa3sBUTHUA aCTPOHOMHHU.
[IpuknagHOE 1 MUPOBO33PEHYECKOE
3HAYEHHE ACTPOHOMMHU. Bu1 3BE34HOTO
Heba. Co3Be3nus, IpKUe 3BE3IHI,
IIJIAHETBI, UX BUJUMOE JIBUKCHUE.
CosHeuHas cucrtema

56

Connue. ConHeyHasi aKTUBHOCTb.
Ncrounuk sHeprun CosHua u 3BE371

57

3BE3bI, UX OCHOBHBIE XaPAKTCPUCTUKH.
3BE3/1bI IVIABHOM NMOCJIE10BATEIBHOCTH.
BuyTtpenHee cTpoeHue 3BE3 .
CoBpeMeHHBIE NPEACTABIEHUS O
IIPOUCXOXACHUHU U 3Boronnu ConHua u
3BE3]T

58

Muneunsiii Ilyre — Hama 'anakTuka.
ITonoxxenne u nBuxenne CosHua B
lNanaktuke. ['anaktuku. YEpHbIE ABIPHI B
sIpax rajJakThK

59

Bcenennas. Pa3zberanue rajgakTuk.
Teopus bosbmioro B3peiBa. Penukrosoe
n3nydeHue. MeraranakTuka




60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KontponbHas pabota «251€eMEeHTHI
aCTPOHOMMUU U aCTPOPUIUKI»

62

Oo6o0maromuii ypok. Pois dusuku u
aACTPOHOMHUHU B IKOHOMHUYECKOMH,
TEXHOJIOTHYSCKOM, COITMATbHON B
ATUYECKOH chepax NeaTeTbHOCTH
YyeJIoBeKa

63

O6o0maromuii ypok. Pois u mecto
(U3HUKN 1 aCTPOHOMHH B COBPEMEHHOMN
HAay4YHOU KapTHUHE MUpaA

64

O6o06maromuit ypok. Poib puznueckoit
TeopuH B HOPMUPOBAHHUH TIPEICTABICHUN
0 usnueckor KapTUHE MHUpa

65

O6o06maromuit ypok. Mecto ¢puzndeckoi
KapTUHBI MUpPA B OOIIEM PAITY
COBPEMEHHBIX €CTECTBCHHO-HAYYHBIX
MPEJICTaBICHUN O IPUPOJIE

66

Pe3epBHblil ypok. MarHuTHOE noJIE.
DneKTpoMarHuTHast UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHelHabHON TEeOpUN OTHOCUTENbHOCTH

68

Pesepnbiii ypok. KBantoBas ¢pusuka.
DJeMEeHTHI aCTPOHOMUU U acTPOPU3UKU

OBIIEE KOJIMYECTBO YACOB I1O0
I[TPOTPAMME

68







HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET
Iopsin | KpaTrkoe onucanue IIpaBoobaaaaresb 3J1€KTPOHHOIO Ccbuika na 0P
KOBBIH | 3JIEKTPOHHOI0 00pa3oBaTe/IbLHOI0 pecypca (HAaMUMEHOBAaHHE
HOMeEp | 00pa30BaTEIbLHOIO OPUINYECKOro Jula Judo paMuiius, ums,
pecypca (BKiIw4as 0T4ecTBO (MPU HATUYMH) PU3NYECKOTO0 JINIIA,
CTPYKTYpY, KOTOPOMY B YCTAHOBJIECHHOM 3aKOHOJaTeJIbCTBOM
npeaMeTHoe Poccuiickoii deaepanuu nopsaaKke NPUHALIEKUAT
coJep:KaHue u HCKJIIOUYNTEIbHOE MPAB0 HA 3JIEKTPOHHBII
MeTa/laHHbIe, o0pa3oBaTe/ibHbBII pecypc)
NO3BOJISI0IINE
OIHO3HAYHO
HIEHTU(PUIUPOBATH
3JIEKTPOHHBII
o0pa3oBaTe/ibHbBII
pecypc)
1 ®wusuka 10 kmacce denepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE eduprosvet.ru
00pa3oBaTeNbHOE YUPEKIEHUE BBICIIETO
obpazoBanus “I'ocynapcTBeHHBIH
YHUBEPCUTET NPOCBEIICHUS
2 ®wusuka 11 kmace denepanbHOE TOCYIAPCTBEHHOE ABTOHOMHOE eduprosvet.ru
00pa3oBaTeNbHOE YUPEKIEHUE BBICIIETO
obpazoBanus “I'ocynapcTBeHHBIH
YHUBEPCUTET NPOCBEIICHUS
3 ®usuka. 10-11 I'ocynapcTBeHHOE aBTOHOMHOE mgpu.ru
KJIACChI 00pa3oBaTeNbHOE YUPEKIEHUE BBICIIETO
oOpa3zoBanHus ropoaa MockBbI “MOCKOBCKUN
TOPOJCKON MeJarornyeCKuii YyHUBEpCUTET
4 Tpenaxep “O6nako | OO0 “®Dusukon Jabc” physicon.ru
3HaHui [llkona”
®dusuka. 10 kmacc
5 Tpenaxep “O6nako | OO0 “@usuxon Jac” physicon.ru
3Hanuit lkona”
Puzuka. 11 kmacc
6 AnanTuBHEIN 000 “ANUCMAPT” ismart.org
KOMIUIEKC 1o (pu3uke
10 kiacca
7 AJanTHBHBIH 000 “ANCMAPT” ismart.org
KOMIUIEKC 0 (PU3HKE
11 kiacca
8 bubamnoreka 000 “OK3AMEH-MEJIMA” examen-media.ru

JJIIEKTPOHHBIX



https://eduprosvet.ru/
https://eduprosvet.ru/
https://www.mgpu.ru/
https://physicon.ru/vitrina
https://physicon.ru/vitrina
https://ismart.org/
https://ismart.org/
https://examen-media.ru/

00pa3oBaTeNbHBIX
pecypcoB

®usnka 10 knace
Kunemaruka n
IUHAMUKA 3aKOHBI
COXpaHEHUS.
Harnsgaeie ypoku

https://examen-
media.ru/products/88

bubmnoreka
ANEKTPOHHBIX
00pa3oBaTebHBIX
pecypcoB

®usuka 10 kacc.
MKT u
TepMOAMHAMUKA
Harnganavie
YPOKH

000 “OK3AMEH-MEJIMA”

examen-media.ru
https://examen-

media.ru/products/91

10

bubmnoreka
AJIEKTPOHHBIX
00pa3oBaTeNbHBIX
pecypcoB

®usnka 10 knace
IlocTOSIHHEBIN TOK.
Harnsgaeie ypoku

000 “OK3AMEH-MEJIMA”

examen-media.ru
https://examen-
media.ru/products/92

11

bubmnoreka
ANEKTPOHHBIX
00pa3oBaTeNbHBIX
pecypcoB.

®usuka. 10 kmacc.
Cratuka. Harnanusie
YPOKH

000 “OK3AMEH-MEJIMA”

examen-media.ru
https://examen-

media.ru/products/93

12

bubmnoreka
AJIEKTPOHHBIX
00pa3oBaTeNbHBIX
pecypcoB

®usmka 10 knacc.
DJIEKTpOCTaTHKA.
Harnsigaeie ypoku

000 “OK3AMEH-MEJIMA”

examen-media.ru
https://examen-
media.ru/products/94

13

bubmnoreka
AIEKTPOHHBIX
00pa3oBaTebHBIX
pecypcoB.
®wusuka. 11 kmacc
I'eomerpuueckas u
BOJIHOBAas OIITHKA
Harnsigaeie ypoku

000 “OK3AMEH-MEJIMA”

examen-media.ru
https://examen-

media.ru/products/86

14

bubnuorexa
DJEKTPOHHBIX
00pa3oBaTeNbHBIX

pecypcoB

000 “OK3AMEH-MEJIMA”

examen-media.ru



https://examen-media.ru/products/88
https://examen-media.ru/products/88
https://examen-media.ru/
https://examen-media.ru/products/91
https://examen-media.ru/products/91
https://examen-media.ru/
https://examen-media.ru/products/92
https://examen-media.ru/products/92
https://examen-media.ru/
https://examen-media.ru/products/93
https://examen-media.ru/products/93
https://examen-media.ru/
https://examen-media.ru/products/94
https://examen-media.ru/products/94
https://examen-media.ru/
https://examen-media.ru/products/86
https://examen-media.ru/products/86
https://examen-media.ru/

®usuka 11 knacc.
KBanToBas ¢usnka
Harysinasle ypoku

15

bubnnoreka
AIEKTPOHHBIX
00pa3oBaTeNbHBIX
pecypcoB

®uzuka. 11 kmace
MaruuTHOE noite.
DJIEKTPOMArHeTU3M.
Harysinasle ypoku

000 “OK3AMEH-MEJIMA”

examen-media.ru

16

bubmnorexa
AIEKTPOHHBIX
00pa3oBaTeNbHBIX
pecypcoB.

®wu3uka. 11 kmacc.
MexaHUuecKHe
KOJICOaHMS U BOJIHEI
Harysinasle ypoku

000 “OK3AMEH-MEJIMA”

examen-media.ru

17

bubnnoreka
AJIEKTPOHHBIX
00pa3oBaTeNbHBIX
peCypcoB.

®uzuka. 11 kmace
CrnennanbHas TEOpHUs
OTHOCHUTENIbHOCTH.
Harysinasle ypoku

000 “OK3AMEH-MEJIMA”

examen-media.ru

18

bubnnoreka
ANEKTPOHHBIX
00pa3oBaTeNbHBIX
pecypcoB

®uzuka 11 kiacc.
DNEeKTPOMarHuTHbHIE
BOJIHBI | KHJISITHBIC
YpOKH

000 “OK3AMEH-MEJIMA”

examen-media.ru

19

bubnnoreka
ANEKTPOHHBIX
00pa3oBaTeNbHBIX
pecypcoB
®uzuka. 11 kacc.
SnepHas ¢pusuka
Harnsnuaeie ypoku

000 “OK3AMEH-MEJIMA”

examen-media.ru

20

Harnagnas
aACTPOHOMHUSI.
OBOITION NS
Bcenennoii. 11 xmace

000 “OK3AMEH-MEJIMA”

examen-media.ru

21

ActpoHOoMUS
DJIEKTPOHHBII
Y4eOHBIH KypC JUIsI
10-11

000 “Axanemusa-Menua”

academia-
moscow.ru



https://examen-media.ru/
https://examen-media.ru/
https://examen-media.ru/
https://examen-media.ru/
https://examen-media.ru/
https://examen-media.ru/
https://academia-moscow.ru/catalogue/5538/689333/
https://academia-moscow.ru/catalogue/5538/689333/

KJIaCCOB

22 OO0ako 3HaHuit 1 000 “DU31UKOH” physicon.ru
IToaroroska xk EI'D
®usmka. 11 kmacc

23 Tpenaxep “Ob6nako | OO0 “Dwuszukon JIab” physicon.ru
3HAHWM .
ActpoHomus. 11
KJace

24 AanTuBHBIN 000 “AVUCMAPT” ismart.org
KOMIIJIEKC 10
noaroroske k EI'D
1o Ghu3NKe

25 AanTuBHBIN 000 “AVCMAPT” ismart.org
KOMIIJIEKC IO
IMOJITOTOBKE K
KOHTPOJIbHBIM
pabotam 1o ¢pusuke

26 AnanTuBHBIN 000 “AUCMAPT” ismart.org
KOMILIEKC 110
MOJTOTOBKE K
KOHTPOJIbHBIM
pabotam 1o pusuke
11 knacca

27 ITpo6ubie Bapuantel | OO0 “®okchopn” foxford.ru
EI'D mmo Bcem
npeaMeTam

28 AnanTuBHBIN 000 “AUCMAPT” ismart.org
KOMIUIEKC TI0 (PHU3HKE
10 xnacca

29 AanTuBHBIN 000 “AVUCMAPT” ismart.org
KOMIUIEKC 1o (pu3uke
11 knacca

30 AnanTuBHBIN 000 “AUCMAPT” ismart.org
KOMILIEKC IO
noaroroske Kk EI'D
no ¢usuke 11 xmacc

31 AnanTuBHBIN 000 “AUCMAPT” ismart.org
KOMILIEKC IO
MOJTOTOBKE K
KOHTPOJIbHBIM
pabotam 1o pusuke
10 ximacc

32 AnanTuBHBIN 000 “AUCMAPT” ismart.org

KOMILJIEKC TIO
MOJATOTOBKE K
KOHTPOJIbHBIM
pabortam 1o pusuke
11 knacca



https://physicon.ru/
https://physicon.ru/vitrina
https://ismart.org/
https://ismart.org/
https://ismart.org/
https://yabs.yandex.ru/count/WgSejI_zOoVX2LcP0iqK02DcaVbzIrD0UtnySZk53_I4pmO1a72iY_XQIoFiIGBc1AfummHq2tzDo0WqDWFnfEGGy7e4z190QA7Fvt9dp_OxTzvmv-jtlDvmXpiZ28bgJIf10yd8XfArA8IroAYeHDJfXDvFfzIU4OH4jIRLrI8g4j3Fq13rPsY8-bCjeY81LP6ChYCOVNV0b4qFf5oHkx21qZVW26PtvGc3ZgEo0FAvXFEvW2RB0i8mO2YxdA-9jI2ayu-xgPpkKc6V5uiUdzh65PTn5CBGZJlwlCweGerg77hdKEWpTqgXkPtVq-TpMkVEvvtZqlo-S-TpAhMdEDYYFZ6rCPP89NetthC9I14I5JYVRvXil2niTXy8k04Sm0OkplNaaSyR28I8LiEEGHV0o-nk1U3IKpLbcHz0z9fgn5xVzHfzmwAX51zA8j-oQBWqpRP4KOm2o5i11750rtxfIodZhaJ92sOIf3m24QDxKkooi3NXA46MAH5LjOKTD5c5yiqLC0LpauSUXMsN69OOSbF7WfcOi4unuWenEWrZVh5qXsFmIGEEC5qIa8WL7_XQmcdgiMXoMJHt_nkPKuQ0_N26HK4e7tm05Fb_VzlOz_wsiSzjyYdvkmTofEjh1GXp-ba1mfoOPXaiUioo31OzvdZNTLsdpHUAO77pak6hHqZl6RvwXFJMH-cPwUmowyjUR6M5vScVAz2GwyUq1oEGf0-Ipty3eDW8DJQfs0WrvhN_onKlA5y-h2w9sS2ij2EQcIkLIcK8Vb_ENcefVpW0tShG_hCJ6Vp56tpfbfuTE74RXLS5t1X3d6TxWgMC7omR_s-ncC-y0SAo8eFbOhoKz1HILjdKKxQ03o8uTTpw5aZFkXJ1qwsqqnQbxdfHaoWcjifL9NS3%7E2?etext=2202.LN9DO8hfj6YPu5fxA9w_cOWJZBSW6DhXEn5JYzVu1E-Zr4ZVvFXFS8xiZnS1mTjTbnVycXlzd3Rvc213bWJ1dA.d45a3d888c61519eb69f253c90d239e6a50dfbd7&from=yandex.ru%3Bsearch%26%23x2F%3B%3Bweb%3B%3B0%3B&q=%D0%BE%D0%BE%D0%BE+%D1%84%D0%BE%D0%BA%D1%81%D1%84%D0%BE%D1%80%D0%B4
https://ismart.org/
https://ismart.org/
https://ismart.org/
https://ismart.org/
https://ismart.org/
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