IIpoekt
paboyeil mporpaMmbl y4eOHOTO IpeMeTa
«®u3uka. ba3zoBelii ypoBeHb» Ui 00ydaromuxcs 10-11 knaccon

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOr0 ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3paboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUM K pe3yjbTaTam
OCBOCHHMSI OCHOBHOU 00pa3oBaTeNbHON Mporpammsl, npeacTtaBieHHbIx B OI'OC
COQO, a Taxkxke c yué€roMm (¢enepalbHON pabodeil MporpaMMbl BOCIHUTAHHS H
KOHLEMLIUKA TpenojiaBanusi yuyeOoHoro npeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpraHu3ausax Poccuiickon Penepanuu, peATU3yIOLINX OCHOBHBIE
oOpa3oBaTeIbHbIE MPOTPAMMBI.

ConmepxaHue mporpamMmbl IO (PU3MKE HANpaBlI€HO HAa (OPMUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHBI MUpa oOydaromuxcsa 10—11 kiaccoB npu 00yueHun
X (u3MKe Ha 0a30BOM YpOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJX0/1a.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusaM OI'OC COO k miaaHupyeMbIM
JUYHOCTHBIM, MPEMETHBIM M METANPEIMETHBIM pe3ybTaTaM OOyUEHHUsI, a TAKKe
YUUTHIBAET HEOOXOJUMOCTh pealh3allMi MEXIPEIMETHbIX CBs3€d (U3UKU C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU IpeIMeTaMu. B Hell onpenenstoTcsi OCHOBHbBIE
LU U3y4eHHus (PU3UKHU Ha YPOBHE CPEAHEro oOIIero o0pa3oBaHus, MJIaHUPYEMbIE
pe3ynbTaThl OCBOEGHHS Kypca  (PU3UKW: JMYHOCTHBIE, MeETaIllpeIMETHBIE,
npeaMeTHbIe (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHMSI Kypca (pu3nuku Ha 0a30BOM YpPOBHE, B

TOM YHCJIE MIPEIMETHBIE PE3YIbTAThl IO roJlaM O0yUYEHUS;

e cojlepkaHue yuebHoro npeamera «Pusnka» 1o rogam o0ydeHusl.

dusuka Kak Hayka O HamOojee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyHas B
KauecTBe y4eOHOro ImpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMi 00 okpyskaromiem mupe. HIKoabHBIN Kypc PU3NKN — cucTeMOOOpa3yroui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIIECCOB M SIBIICHWN, W3y4aeMbIX XHUMHEH, OMOJOTHEH,
¢buznyeckoir reorpadueir u actpoHomueid. Hcmonb3oBaHWE U aKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenensieT  XapakTep M pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJIYYEHHUs] HOBBIX MATEPHAJIOB C 33JlaHHBIMU CBOMCTBaMU U Apyrux. M3ydenue
($u3MKK BHOCUT OCHOBHOM BKJIaJl B (POPMHpPOBAHUE €CTECTBEHHO-HAYYHON KapTHUHBI
Mupa oOydarouuxcs, B (OpMUPOBAHHE YMEHHUI NPUMEHSATh HAY4YHBIA METOJ
MO3HAHUS NP BHINIOJHEHUN UMHU YU4E€OHBIX UCCIIEIOBAHUM.



B ocHoBYy kypca pu3uKu U1 YpOBHSI CpeHETO 0011er0 00pa30BaHuUs MOJI0KEH
psi uael, KOTOpble MOXKHO pacCMaTpUBaTh KaK MPHUHIIMUIIBI €70 TIOCTPOCHHS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISIETCA JIOTMYECKH
3aBEPILIEHHBIM, OH COJIEPKUT MaTepual U3 BCeX pa3zesioB (PU3MKHU, BKIIOYAET Kak
BOIPOCHI KJIACCUYECKOM, TaK 1 COBPEMEHHOM (DU3HKHU.

Hoesn eenepanuzayuu. B cooTBeTCTBUM ¢ HEW MaTepuan Kypca (HU3HKU
o0benUHEH BOKpPYr ¢usnyeckux Teopuil. Bemymum B Kypce sBIseTcs
dbopMHpoBaHUEe MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTepuM, BEIIECTBE U
noJie.

Hoes eymanumapusayuu. EE peanuzanus OpeanosiaraeT HMCIOJIb30BaHUE
TYMaHUTapHOTO TOTEHIMaNa (PU3MUECKON HAyKH, OCMBICICHHE CBS3U Pa3BUTHA
(Gu3KKH ¢ pa3BUTHEM OOIIECTBA, a TAKKE C MUPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MpoOIeMaMH.

Hoes npuknaonou nanpasnennocmu. Kypce Gusnku npejnonaracT 3HakOMCTBO
C IIUPOKUM KPYTrOM TEXHUYECKUX W TEXHOJOTUYECKUX MPHUIOKEHHUN H3YUYECHHBIX
TEOPUH U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJEpKaHUs, MOCBSIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU M TEXHOJIOTUH, a Takxke OOCYKICHUS
po6JieM paloOHAIBHOTO MPUPOIOTIOIH30BAHMS U SKOJIOTHUECKO 0€30MacHOCTH.

CrepxHEBBIMHU JJIEMEHTaMH Kypca (PU3MKM Ha ypOBHE CpPETHETO OOIIEeTo
oOpa3oBaHus SBISIOTCS (U3MUECKue Teopuu ((hOopMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOEHUsI GU3NYECKON TeopuH, posin GyHIaMEHTAIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX MIPEJICTABICHUSX O IPUPOJIE, PAHULIAX TPUMEHUMOCTH
TEOpUH, JIJIsl ONTMCAHUS €CTECTBEHHO-HAYYHBIX SBJICHUH U MPOILIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN TMOAX0A B Kypce (pH3UKM peanmu3yeTcs MpexIie
BCEro 3a CYET OpPraHu3alliU SKCIEPUMEHTAIBHON AESITeNTbHOCTH O00YyYaroIuXcCs.
Jlist 6a30BOTO YPOBHS Kypca (PM3UKHU — ITO UCIIOJIb30BAaHUE CUCTEMBI ()POHTATLHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JJA0OPATOPHBIX pabOT, KOTOPHIE B Iporpamme
no (usuke 0ObEIUHEHBI B OOIIMUNA CHUCOK YYEHHYECKHUX MPAKTHUECKUX PaloT.
Brigenenne B yKa3aHHOM TMEpeYHE J1a0OpaTOPHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISL U OLIEHKH, OCYIIECTBIIIETCS yYaCTHUKaMU 00pa30BaTeIbHOrO IMpoliecca
UCXOJII U3 OCOOCHHOCTEW IUIAHWPOBAHUS W OCHamIeHus KabuHeta ¢usuku. [Ipu
3TOM OO0EcTeunBaeTcsi OBJAJCHHE OOYYarOIIMMHUCS YMEHUSMU TPOBOJUTH
KOCBEHHbIE HM3MEPEHUs, HUCCIEIOBaHUSI 3aBHUCUMOCTEH (DU3MYECKUX BEIUYMH U
MIOCTAHOBKY OITBITOB IO MPOBEPKE MPEITI0KEHHBIX TUTIOTE3.

Bonbiioe BHUMaHuE yaesieTcs PEIICHNIO0 PACUETHBIX M KAU€CTBEHHBIX 3a/1ad.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 IPUOPUTETOM SIBIISIIOTCA 3a/1a4M C SIBHO 3aJaHHOMN
bu3nyeckoil MOJENbl0, TO3BOJSIONIME NPUMEHATh HW3YYEHHBIE 3aKOHBI H



3aKOHOMEPHOCTH Kak M3 OJHOrO paslerna Kypca, TaKk M UHTErpupys 3HaHUS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HU, TpeOyromme BbIOOpa (PU3NYCCKOW MOJEIH IS CHUTyallMd TPaKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootserctBum ¢ TpedoBanusMu @PI'OC COO k MmaTepUanbHO-TEXHHYECKOMY
o0ecrniedyeHno yueOHOTo mporecca 0a30BbIl YpOBEHb Kypca (DU3HKH HA ypOBHE
cpenHero oOmero oOpa3oBaHUs MOJDKEH H3Y4aThCs B YCIOBHUAX IMPEAMETHOTO
KaOuHeTa (PU3MKU WM B YCJIOBHSIX HMHTETPUPOBAHHOTO KaOWMHETa MPEAMETOB
€CTECTBEHHO-HAYYHOr0 LMKiIa. B kabuHete (U3MKU JAOHKHO OBITH HEOOXOIUMOE
nabopatopHoe 00O0pyJOBaHUE [JIs BBIMOJHEHUS YKa3aHHBIX B MporpaMMme 1o
($U3MKE YUEHUUYECKHUX MTPAKTUYECKUX PabOT U IEMOHCTPAMOHHOE 000PYI0BaHHUE.

JleMoHCcTpallMoHHOE  000pyZoBaHuE (OopMHpYEeTCs B COOTBETCTBUH C
OPUHLKAIIOM MHUHUMAJIbHOM JIOCTaTOYHOCTH M  OOECHEYMBAET IOCTAHOBKY
NEPEYUCICHHBIX B TporpaMme Mo (U3MKE KIIOYEBBIX JEMOHCTpAalMid st
UCCIICIOBAaHMUSI  M3yYaeMbIX SIBJICHUH M  TPOIECCOB, OMIUPHUECKUX U
(dbyHIaMEHTaIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlaGopaTopHoe 00OpyIOBaHME MJIS YYEHUYECKHX TMPAKTHYECKUX padboT
dopMupyeTcsi B BHJI€ TEMAaTUYECKUX KOMIUIEKTOB M 0OOecredrBaeTcsi B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOPHOTO OOOPYJIOBAHUS JIOJKHBI OBITH TMOCTPOEHBI HAa KOMIUIEKCHOM
UCIIOJIb30BaHUU AHAJIOTOBBIX U IM(PPOBBIX MPUOOPOB, a TAKKE KOMIBIOTEPHBIX
U3MEPUTENIbHBIX CUCTEM B BUJIE ITU(PPOBBIX J1a00paTOpHUil.

OCHOBHBIMH TIEJIIMH U3y4eHUS] PU3UKHU B 00111eM 00pa30BaAHUU SIBJISTFOTCS:

o (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOIBI, PA3BUTHE WX HMHTEJUICKTYaJIbHBIX M TBOPYECKHX
CIIOCOOHOCTEI;

e pa3BUTHUE IMPEACTABICHUN O HAYYHOM METOJIE MMO3HAHUS U (OPMUPOBAHLE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBICHUSM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PECHHS KaK pe3yIbTaTa H3yuyeHHUsI OCHOB
CTpOCHHMSI MaTepHH U (HyHIAMEHTATBHBIX 3aKOHOB (DU3HKH;

e (dopMmupoBaHHE YMEHUUH OOBSICHATH SBJICHUS C HCIOJIb30BAHHEM
(GU3HYECKUX 3HAHUHA U HAyYHBIX JIOKA3aTEIbCTB;

e (opMupoBaHHE TMPEACTABICHUN O poiu (U3UKU OIS Pa3BUTHS IPYTHX
€CTECTBEHHBIX HAyK, TEXHUKHU M TEXHOJOTH.

JlocTrxeHne 3TUX 1enei 00ecrneynBaeTCsl pelieHneM CIeIyIONNX 3a1ad B

mpoliecce n3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TPHOOPETEHUE CUCTEMBI 3HAHUM 00 00X (PU3NIECKIX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHSIX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY M 3JIEMEHTHI aCTPOPHU3UKH;

e (opmMupoBaHue yMEHHI TPUMEHSATH TEOPETUYECKUE 3HAHMUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

e OCBOEHME CHOCOOOB pEIIECHUS Pa3IUYHbIX 337a4 C SBHO 3aJIaHHOM
bu3nyeckoil MOAENbl0, 3ajJad, MNOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3faHue Gu3NIecKol MOJEINH, aJIeKBAaTHON yCIIOBUSM 33aJ1a4H;

e TNOHMMAaHHE (U3NYECKUX OCHOB M MPHUHILIMUIIOB JEUCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHHS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEJIbHOTO IJIAHUPOBAHUS U TPOBEACHUS
($u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HMHTEpHpeTauuu HH(opmaluu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3JIaHHE YCIOBHMM NJIsl Pa3BUTHS YMEHHI MPOEKTHO-UCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIEro
oOpazoBanus orBoauTcs 204 yacos: B 10 kimacce — 102 yacos (3 yaca B Helen0), B
11 kmacce — 102 gacos (3 yaca B HEJIEIO).

[Ipennaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCS PEKOMEHIOBAaHHBIM, YUWUTEIb JEJaeT BBHIOOP
IOPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HMHIMBUIYaJIbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. PoJb 3KCiepuMeHTa U TEOPUH B MPOLIECCE MO3HAHUS IPUPOIbl. IKCIIEPUMEHT
B (pusmke.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
du3nyecKue 3aKOHbI U TEOPUHU. ['paHUIbl TPUMEHUMOCTH (U3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepeMenieHnil u CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, IyTH U MepeMelICHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuonuHeitHoe nBrmkeHue. J[BukeHrne MaTepuaibHOM TOYKH 110 OKPYKHOCTH
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBIO. YTJIOBAasi CKOPOCTh, JIMHEWHAs! CKOPOCTb.
[lepuon u yactora obparnieHus. LleHTpocTpeMUTEIbHOE YCKOPEHHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE MPUMEHEHHUE: CIUIOMETD,
JIBU>)KECHUE CHAPSI0B, LICTIHbIC U PEMEHHBIC MEpeIayuu.

Jlemoncmpayuu

Mopenbs cucTeMbl OTCUETA, WILTIOCTPALMS KMHEMATUYECKUX XapPAKTEPHUCTHUK
JBHKCHUS.

[IpeoOpa3zoBaHue IBUKEHUIN C UCTIOJIB30BAHUEM MIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM MTPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ yrioM K TOPU3OHTY U
TOPU30HTANIBHO.



N3mepenue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuKeHUS Tela, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipuniun cyneprno3unuu cuil. Bropoi 3akon HeroTona aiist
MaTepuaabHON TOUKU. Tpernil 3akoH HproTOHA 1151 MatepraibHbIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKonapxeHus1, kauenust). Cuna tperusi. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIa B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHUE: MOALINUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUM.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HMKAIOIIMX B IMPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HMMITyJIbca Tejla. 3aKOH COXPAHEHUS HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nehopMupoBaHHON NPYKUHBL. [ToTeHIIMaNbHAS SHEPT U Tea BOJIMU3H MOBEPXHOCTU
3eMIIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXAHUYECKOW SHEPTUU CUCTEMBI TEJI. 3aKOH
COXPAHEHHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoa NOTEHIUATLHOM YHEPTUU B KHHETUUECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOTHI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJla Ha TPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YaCTUIl BemlecTBa. MoAenum CTpOEHHUsl ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopgens uneanmbHoro ra3za. (OCHOBHOE  ypaBHEHHUE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogens, HILTIOCTPUPYIOIIas IPUPOy AABICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATBI, JIaBIICHUS U TEMIIEPATyphl BO3/lyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOCcO0BI €€ n3mMeHeHus. KonmmuecTBo TemioTel U pabota. BHyTpeHHSs s
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOro 3akOHAa TEPMOJUHAMHKH K u3ompoieccam. ['padudeckas
MHTEpHpeTanus padoThl rasa.

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

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOWCTBA M MPAKTUYECKOE MPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpPruy Teja MpH COBEPIICHUU PAOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnbIT N0 a1nabaTHOMY PaCIIMPEHUIO BO31yXa (OTBIT C BO3AYIITHBIM OTHUBOM ).

Mopenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAaKTUBHOTO
JIBUTATEIIS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbonul

N3mepeHne yaenbHON TEMIIOEMKOCTH.

Tema 3. Aepecammnuvie cocmoanus eeuyecmea. Pazoevie nepexoonvl

[TapooOpa3oBanue u KoHjeHcanud. Mcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwlllieHHBIM map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmueckue nu amopdHsie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemMeHHble Marepuaiibl. [lnaBienue u
KpUcTayum3anus. Y aefbHas TerioTa miasienus. Cyonumarusi.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU MOJTYYEHUSI COBPEMEHHBIX MaTEpPUaJOB, B
TOM YHUCJIE HAHOMAaTEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIIEHHBIX NapOB.

Kunenue npu moHW>KEHHOM JIaBJICHUH.

CriocoObI M3MepeHus BIaKHOCTH.

Hab6nronenune HarpeBaHus U MJIaBJIECHUS KPUCTAJUIMUECKOTO BEIIEeCTBA.

JleMoHCTpauust KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopusie padbonul

N3mepeHnre 0THOCUTETLHON BIIaXKHOCTU BO3AyXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inexkmpocmamuxa
DnekTpu3aius Tea. DIEKTpUIecKuid 3aps. /[Ba Buaa 3neKTpUUEeCKUX 3apsiioB.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOAHUKH. 3aKOH  COXPAHECHUS
AIEKTPUYECKOTO 3apsa.
B3aumoperictBue 3apsaoB. 3akoH Kynona. TouedHblil 3€KTPUUYECKUN 3apsij.
OnekTpudeckoe mnoje. Hanpspk€HHOCTe  anmekTpudeckoro moiid.  I[IpuHuun



CYyNEPHO3ULIMMU 3IEKTPUUECKUX Mojel. JInHuM HanpssKEHHOCTH AIEKTPUUYECKOTO
OJISl.

PaGoTa cun anekrpocraTudeckoro mojs. [lorennuan. Pa3HoCTs MOTEHIIUATIOB.
[IpOBOAHUKN W [UAJIEKTPUKHA B SJEKTPOCTATHUUECKOM Tosie. [luanexkrpuueckas
MIPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUUECKOM TI0JIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue 3MeKTpOEMKOCTH KOHJIEHCATOpa.

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

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpspxenue. 3akon OMa 1151 ydacTka HeTH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONMPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 oJHOM (3aMKHYTOM) 3JIeKTpudecKoi enu. KopoTkoe 3aMbIKaHUE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u MpUMecHast MIPOBOANMOCTD
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii Tok B Tra3zax. CaMOCTOSTENbHBIA U HECAMOCTOSATEIIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JJIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHiIbl. KOpOTKOe 3aMbIKaHHE
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, rabopamophvie pabomol

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue kypca ¢usuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTcs C
y4€TOM COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€ld C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJECTUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJIIPHAsI MAcca, TEIIOBbIE CBOMCTBA TBEPABIX TEJI, )KUJKOCTEH U ra30B,



DIEKTPUYECKUE  CBOMCTBA  METAJUIOB,  JJEKTPOJIMTUYECKAs  JIMCCOLMALMSA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

TexHnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KJIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[TocTostHHBIE MarHUTHI. B3anMoAeiiCTBUE MOCTOSIHHBIX MATHUTOB. MarHuTHoe
nosie. Bektop MarauTHOM MHAYKUWHA. [[pUHIIMI Cynepno3nIMy MarHUTHBIX MOJIEH.
Jluann marHuTHOM WHAYyKUMW. KapTWHa JMHAM MAarHUTHOW WHIYKIUU TIOJIA
NIOCTOSIHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MarHuTHOTO TOJIS JUIMHHOTO MPSMOIrO IMPOBOJHHKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amniepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOIABMXKYINAA CWiIa HWHAYKUWH. 3aKOH 3JEKTPOMATrHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MarHuThl, 3JEKTPOMArHUTHI, JJIEKTPOABUIATENb, YCKOPUTEIH 3JIEMEHTAPHBIX
YaCTUL, MHAYKIIMOHHAS [1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBUKYILIEH CHIIbI MHIYKIHH OT CKOPOCTH M3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW MHYKIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast cuctema. CBOOOAHBIE  MEXAaHUYECKHE  KOJe€OaHMUA.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MasTHUK. MareMaTu4eCcKUil MasTHUK. YPaBHEHHE TapMOHHYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHBIMU KoJieOaHusiMu. @Dopmyna Tomcona. 3akoH coOXpaHEHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHUsIX. BbIHYKI€HHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennblii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MONIHOCTh
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTUU B TIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxaromnux KojieOaHu.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc mnpu MOCIENOBATEIbBHOM COCAMHEHUU PE3UCTOpa, KATYIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCUMOCTH TIEpUOIa MaJbIX KOJeOaHUM rpy3a Ha HUTU OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBanre MepeMeHHOTO TOKA B LIEMHU U3 MOCIE0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYIIK! U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacripocTpaHeHuss W JJiMHA BOJHBI. [lomepeyHble W MPOAOJBbHBIC BOJIHBI.
HUnuTtepdepenius u nudpaxius MEXaHUIeCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicotra Tona. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBI. Y CIIOBUS U3JIYYCHUS DJICKTPOMArHUTHBIX BOJIH.
B3aumuas opuenrtanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHUE, MPEJIOMIICHUE, MOISpU3anus, AUPPaKIus,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHUMIIBI PaIMOCBS3U U TENEBUACHUA. Paguookanus.

DIEeKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOLIEH CPEIBI.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pa3zoBaHue U pacPOCTPAHECHUE MTOTIEPEUHBIX U MPOI0IBHBIX BOJH.

Konebmromeecs Teno Kak ICTOYHHK 3BYKa.

HaOmronenue otpakeHus U IpeJIOMIICHUS] MEXaHUYECKUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
YacTOTOM KOJEOaHMIA.



HccenmemoBanue CBOMCTB 3JIEKTPOMArHUTHBIX BOJIH: OTPAKEHUE, TPETIOMIICHUE,
noJisipu3anus, 1udpaxius, HHTephepeHIINs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OtpakeHue cBera. 3aKOHbI OTpakeHus cBeTa. [locTpoeHne n3o00pakeHui B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBETA. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKECHUS.

Hucnepcus ceeta. CiaoxHbli coctaB Oenoro cseta. LBer.

Cobuparoniyie 1 paccerBaromye TuH3bl. ToHkas 1uH3a. DOKyCHOE paccTosIHUE
U OINTHYECKas cujia TOHKOM JuH3bL. [locTpoenue n3zo0pakeHuil B coOOMparomux U
paccenBaromux JuH3ax. @opmysia TOHKOM JIMH3BL. Y BEJIMYECHHE, JaBAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUYECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblEe HCTOYHUKH.
VYcnoBuss HaOMIOAEHUS MAaKCUMYMOB W MHUHHUMYMOB B HMHTEp(EpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakuuonHas pemeéTka. YcCIoBUE HaOMIOACHUS
IJIABHBIX ~MAaKCUMyMOB TIpM  MaJE€HUM MOHOXPOMAaTUYECKOrO0 CBETa Ha
TU(PPaKIUOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHUYecKue YyCTpOMCTBa M MPAKTHYECKOE INPHUMEHEHHME: OYKH, JIyma,
doToamnmapar, NPOEKIIMOHHBINA amnmapaTr, MHKPOCKOM, TEJIeCKOI, BOJOKOHHAs
OINTHKA, TU(PPAKIIMOHHAS PEIETKA, TOJISIPOU.

Jlemoncmpayuu

[IpssMOIMHEHOE PACIIPOCTPAHEHHE, OTPAXKEHUE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHoe BHyTpeHHEe oTpakeHre. Mojellb CBETOBO/IA.

HccnenoBanre CBONCTB M300paKEHUH B JIMH3aX.

Mogenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mronenne natepdepeHnm cBera.

Hab6mronenune nudpaxium crera.

HaOGmronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOUIBIO NPU3MBI.

[Toy4yenue ciexkTpa ¢ mMOMOIIBIO JUGPAKIIMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

N3mepeHne nokazaress MnpeoMiIeHUs CTeKa.



HccnenoBanue CBOMCTB N300paKeHUI B JIMH3aX.
HaOnronenue nucnepcuu cBera.

Paznen 6. OcHOBBI CIeNIHAJIBHON TEOPUH OTHOCUTEILHOCTH
[ paHuIBI IPUMEHNMOCTH KJIACCHYECKON MeXaHuKU. [locTynaTel ciennaibHON
TEOPUU OTHOCHUTEJIBHOCTH: WHBAPUAHTHOCTH MOAYJII CKOPOCTH CBETA B BAKYYME,
IIPUHIUI OTHOCUTENBHOCTA DWHINTEHHA.
OTHOCHUTENIBHOCTE OJJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH M COKpAICHUE
JUIVHBI.
DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs3b MacChl C JHEPrUEr U UMITYJILCOM PEIATUBUCTCKOM YaCTULIBI. DHEPTUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka

Tema 1. dnemenmol K6AHMOBOU ONMUKU

®otonbl. opmymna [lnanka cBsi3u SHEPrUM POTOHA C €rO0 YACTOTON. DHEPrus
U UMITyJbC (pOTOHA.

OtkpeiTre u uccnenoBanue Gorordpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dbororddexra. YpaBuenue DiHmTeHa 11 Gpotoaddexra. «KpacHas rpanuiiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue YyCTpOICTBA U MPAKTHYECKOE MNPUMEHEHHE: (POTOIIEMEHT,
(dboToaTYMK, COJIHEUHAsl OaTapest, CBETOAUO/I.

Jlemoncmpayuu

®doTo3(dQdeKT Ha yCTAaHOBKE ¢ IMHKOBOM IJIACTHHOM.

HccnenoBanne 3akoHOB BHEMHETO (oToddhdeKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopra mo paccessHUIO 0 -YacTHIL.
IImanerapHas Mmogmens aroMma. llocrynatel bopa. M3nydyenue u moriomeHue
(GOTOHOB MpU Mepexoje aToMa C OJHOTO YpPOBHSA DHEPruu Ha JApyroil. Bumbl
cnekTpoB. CIIEKTp ypOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHo-BOIHOBOM
Ty alu3M.

CroHTaHHOE U BBIHYKICHHOE U3ITyUYECHHE.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEeKTPaIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.

Llemoncmpayuu



Monens onbita Pesepdopna.

Omnpenenenue JJIMHBI BOJIHBI J1a3epa.

HabGnronenue JInHeHYaThIX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul

Habnronenue IMHEHYaToro CuexTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH. OnbITH Pe3epdop/a 1o onpeeneHnto coctaBa paJuoakTUBHOTO
uznyyenus.  CpoiictBa  anbda-, Oera-, ramma-usiaydyeHus.  BrnusHue
PaZ0aKTUBHOCTH HA KUBBIE OPTraHU3MBI.

OTtkpeiTHE NpOTOHA M HeWTpoHa. HyknmonHas monens siapa ['eiizenOepra—
NBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anbda-pacnaa. ONEKTPOHHBIA M TO3UTPOHHBIM Oera-pacmaa. ['amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOIO pacIaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SAnepHbie cuibl. Jlepext Maccel siapa.

Snepnsbie peakunu. [lenenue u cuHTE3 AIEP.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTUBBI
AJIEPHON SHEPTETUKHU. JKOJOTUYECKHUE ACTIEKTHI IE€PHON SHEPTETHUKHU.

DiieMeHTapHble YacTUIlbl. OTKPBITUE TO3UTPOHA.

MeTonbl HAOIOIEHUS U PETUCTPALIUU AIEMEHTAPHBIX YaCTHULI.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUpA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YACTHII.

Yuenuueckuii sxcnepumenm, 1abopamophsie pabomol

HccnenoBanre TpeKOB 4acTHIL (TI0 TOTOBBIM (oTOrpadusim).

Pa3zgea 8. DiieMeHTBI ACTPOHOMHUM M ACTPOPUIMKH

Otanbl pa3BUTHS acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMHUH.

Buna 3Bénnoro nHeba. Co3Be3nusi, sipkue 3BE3[bI, IUIAHETHI, UX BHIAMNMOE
JIBIDKCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprun ConHIA W 3BE3.
3BE3/bI, UX OCHOBHbBIC XapaKTEPUCTUKHU. J(MarpamMma «CHEKTpaJbHBIM Kjiacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsI 3BE3] TJIABHOM NOCIENOBATENBHOCTH. BHYTpeHHee CTpoeHHuE



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOKACHUN U 3BoMtonnK CoOJIHLA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHbIE ABIPHI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnrooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11sd CEeBEpHOro NOMyIIapHs U IPKHUE 3BE3BI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maroniee NOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M 3TUYECKOM cepax eaTeIbHOCTH YEI0BEKA, pOJIb U MECTO (DU3UKU U
aACTPOHOMHUU B COBPEMEHHOW HAYyYHOUW KapTHHE MHpPA, pOJib (U3UUECKOU TEOPUU B
dbopMHpOBaHUU MPECTABICHUN 0 (HU3NIECKON KapTUHE MHUPA, MECTO (PU3NUECKOMN
KapTUHBI MHpa B OOIIEM psJly COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsA B 11 kiacce oCymiecTBIsIeTCS C
Y4ETOM COAEPIKATENBHBIX MEXKIPEAMETHBIX CBA3€H C KypcamMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIC DJIEMEHTAPHBIX (DYHKIMH, TPU3HAKK TOJO00US TPEYTrOJIHLHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHW3MbI 00pa30BaHMS KPUCTALTNICCKON PEeETKH, CIEKTPATBHBIA aHAJHN3.



l'eocpaghus:  MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€Kd MArHUTHBIX PYII,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



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

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUCHTAIlM{, TO3UTUBHBIX BHYTPEHHUX  YyOEKJCHUH, COOTBETCTBYIOIIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
ONBITA U OIBITA JEATEIBHOCTH B IMPOLIECCE PEeaIu3alii OCHOBHBIX HAIpaBJICHUH
BOCIIUTATEJIbHOM AEATEIIBHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh IPAKIAHCKON MO3ULIMHA 00YUaIOIIErocs KaK akTUBHOIO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPAaTUYECKHUX LIECHHOCTEW;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPaXKITAHCKOIO
oOIIECTBa, y4aCTBOBATh B CAMOYIIPABJICHUH B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJEHCTBOBATH C COUUAIIBHBIMA HHCTUTYTAMU B COOTBETCTBUH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K T'YMaHUTAPHOM U BOJIOHTEPCKOU JIESITEIbHOCTH;

2)IaTPHOTHYECKOTr0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTh POCCUNCKON IPAXKTAHCKON UACHTUYHOCTH, MATPUOTU3MA;

LIECHHOCTHOE OTHOILIEHUWE K TOCYJapCTBEHHBIM CHMBOJIAM, JOCTHKECHUSIM
POCCUICKUX YUEHBIX B 001aCTU GU3UKH U TEXHUKH;

3)1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMHPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OIICHMBAaTh CHUTYAIMI0 M TMPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHUCJIE B
JESATEIIbHOCTU YYEHOT0;

OCO3HaHME JIMYHOTO BKJIaJa B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4)3¢cTeTU4eCKOro BOCIIUTAHMSI:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKIIFOYasl I3CTETUKY HAYYHOIO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;

S)Tpya0BOro BOCIMTAHMS:



UHTEpEC K pa3Nu4yHbIM cdepaMm mpodeccroHaNbHON NeATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, yMEHHE COBEPIIaTh OCO3HAHHBIN BBIOOD
Oynymeit mpodeccuu 1 peaaTn30BbIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 0Opa30BaHUIO U CaMOOOPa30BaHUIO B 00JaCTH
(bU3UKY HA IPOTSKEHUU BCEH JKU3HU;

6)3K0JI0rM4eCKOro0 BOCIIUTAHMS

c(OPMUPOBAHHOCTH HKOJIOTUYECKON KyNbTYpbl, OCO3HAHHUE TJI00ATBHOTO
XapaKTepa SKOJOTUYECKUX MPoOIIieM;

IJJAHUPOBAHUE U OCYLIECTBICHUE ACHCTBUI B OKPYKAIOILIEH Cpelle Ha OCHOBE
3HAHMS LIeJIEW YCTOWYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHYECKOM HaNpaBIECHHOCTH Ha
OCHOBE UMEIOIIUXCS 3HAHUH 110 (PU3HKE;

7)IeHHOCTH HAYYHOI'0 MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIbHOCTH, T'OTOBHOCTH B IPOLECCE
U3Y4YeHUs! (PUBHKHU OCYIIECTBIIATH IPOCKTHYIO M UCCIEA0BATENIbCKYIO IEATEbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJILHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckune geiicTBUs:
CaMOCTOSITEIbHO  (OpMyJIHpOBaTh W aKTyaJIU3UpOBaTh  MPoOJEMY,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LENH JEeATeIIbHOCTH, 3aJaBaTh MHapaMeTpbl U KPUTEPUU HX
JIOCTUKEHUS,
BBISBJISITh  3aKOHOMEPHOCTM M MPOTUBOPEYMST B  paccMaTpUBaeMbIX
(bU3NYECKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAlIM3a WMEIOIIUXCS
MaTepUAJIbHBIX U HEMATEPUAIIBHBIX PECYPCOB;
BHOCHUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIIEHUBATh COOTBETCTBHUE PE3yJIbTATOR
1[EJISIM, OLIEHUBATh PUCKH TIOCJICICTBUMN JEATEIbHOCTH,
KOOPJIMHUPOBATH ¥ BBHITIOHITH pabOTy B YCIOBUSAX PEaJbHOTO, BAPTYATHHOTO
1 KOMOMHUPOBAHHOTO B3aWMOJICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU )KM3HEHHBIX MTPOOJIEM.
Ba3oBnle ucciiegoBarejbcKye 1eMCTBUSA.
BJIAJ€Th HAy4YHOW TEPMUHOJIOTHEH, KIIIOUEBBIMH TOHATHUSIMU M METOJAMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMU Y4€OHO-HCCIEA0BATEIHCKON U MPOEKTHOM JAeSTENIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

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

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUNOTE3Y €€ pelleHUs, HaXOAUTh apryMEHTHI JJIs J0Ka3aTeIbCTBA CBOUX
YTBEPXKACHU, 3aJaBaTh MapaMeTPbl U KPUTEPUH PEILICHUS;

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

CTaBUTb M (HOPMYJIHpPOBaTH COOCTBEHHBIE 3aJaud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYUIECTBIIATH MOWCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
IPEICTABJICHNUS,

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJIOTHA B PEIICHUH KOTHUTHMBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a/1a4 ¢ COOI0IeHHEM TpeOOBaHUM SPrOHOMUKH, TEXHUKH O€301TaCHOCTH, TUTUEHBI,
pecypcocOepexeHusi, MPaBOBbIX W STUYECKUX HOPM, HOpM HH(DOpPMAIMOHHON
0e301aCHOCTH;

CO3/1aBaTh TEKCThl (PU3MUECKOrO COJAECpXKAHUS B pa3IUYHBIX (opMarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIIIEHHE HAa YPOKax (DU3UKH U BO BHE-YPOUHOH JesITeTbHOCTH;
pacrosHaBaTh MPEANOCHUIKM KOH(JIMKTHBIX CHUTyalliid W  CMsr4artb
KOH(JIUKTBI;



pa3BEPHYTO W JIOTUYHO HW3JIaraTh CBOIO TOUYKY 3PEHHUS C HMCIOJIb30BAaHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh M HCIOJIL30BaTh MPEUMYIECTBA KOMAHIHONW M WHIWBHUIYaIbHOM
paboTHI;

BBIOMpaTh TEMATHKYy W METOJbI COBMECTHBIX ICHCTBHH C y4€TOM OOIIMX
MHTEPECOB M BO3MOKHOCTEH KaXK/I0TO YJieHa KOJUIEKTHBA,

NpUHUMATh TEIA  COBMECTHOW  JEATEIHHOCTH, OpPraHW30BHIBATH U
KOOPJMHHUPOBATh JEHCTBUSA TO €€ IOCTHIKCHHIO: COCTAaBJIATh IUIAH JICHCTBUH,
pacipenensaTh poiu ¢ y4€TOM MHEHHH Yy4YacTHUKOB, OOCYXIaTh PE3yJIbTaThI
COBMECTHOM paboThI;

OIICHWBATh KAYECTBO CBOETO BKJIA/1a M KAXKJIOTO yYaCTHUKA KOMAH/IbI B OOTITHIA
PE3yNBTAT MO Pa3pabOTaHHBIM KPUTEPHUSIM;

npeajiaraTh HOBBIE IIPOEKTHI, OIICHMBATh HUJEU C TIO3UIUA HOBH3HBI,
OpUTHUHAIBHOCTHU, TPAKTUYECKON 3HAYUMOCTH;

OCYIICCTBJIATh TMO3UTHBHOE CTPATETHYCCKOE IIOBEJACHUE B Pa3TUYHBIX
CUTYaIHsIX, IPOSIBJISITH TBOPUYECTBO M BOOOpaKeHNE, OBITh MHUITMATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W aCTPOHOMHUHU, BBISBIATH MPOOJIEMBbI, CTaBUTh U (POPMYyIHUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4E€OHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPEOYTECHHUI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(u3HKH, TOCTOSIHHO MOBBIIIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PHUCKH W CBOECBPEMEHHO IPUHUMATH PEIICHUS IO HUX
CHW)KCHHUIO;

NPUHUMATh MOTHBBI W apTyMEHTBI APYTUX TMPU aHaIW3e pPe3yJbTaTOB
JeSTEIIbHOCTH;

NPUHUMATH CeOsI, MOHMMAsi CBOM HEJIOCTATKH M JOCTOMHCTBA,

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

pHU3HaBaTh CBOE MIPABO U MPABO JAPYTUX HA OIMIUOKH.

B mporiecce 1oCcTmKeHUS THYHOCTHBIX PE3yIhTaTOB OCBOSHUS IIPOTPAMMBI IO
buszuke g ypoBHS cpeaHero oOmero o0pa3oBaHHMs Y OOyYarOIIMXCS
COBEPIIICHCTBYETCS OMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HANPABICHUS Pa3BUTHUSI COOCTBEHHON AMOIIMOHAIILHON CEpHI,
OBITH YBEPEHHBIM B ce0€;

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

BHYTPEHHEH MOTHUBAIIMH, BKIIOUYAIOIICH CTPEMJICHUE K JOCTIKCHUIO TEIH U
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

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

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

HPEAMETHBIE PE3YJIBTATBI

K xoniry o6yuenus B 10 kiaacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(OOPMUPOBAHHOCTH Y OOYUaIOIIUXCS YMEHHIA:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU AECATEIBHOCTH JIFOAEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaibHas TOUKa, MHEepIUaIbHasl cUcTeMa OTCU€Ta, abCOMIOTHO TBEPAOE TEIIO,
WJICAJIBHBIN I'a3, MOJEIIM CTPOCHUS Ia30B, )KUAKOCTEH U TBEPABIX TEJl, TOUCUHBIN
AIEKTPUUECKUH 3apsij] Py pelieHnH PU3NYECKHUX 3a/1ay;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



AJIEKTPOJMHAMUKH: PAaBHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIUHEHHOE IBIKECHNE,
CBOOOJHOE TIAJICHUE TEJ, JBIKEHUE TI0 OKPYKHOCTH, WHEPIIHS, B3aUMOJCHCTBUE
ten, nuddysus, OpOyHOBCKOE IBWIKEHHE, CTPOCHUE JKHIKOCTEH W TBEPABIX Tel,
U3MEeHeHHe o0bEMa Tel MpU HarpeBaHUU (OXJIaXKIEHUU), TEIUIOBOE PaBHOBECHE,
UCIapeHue, KOHACHcAlus, IUIaBJICHHE, KPUCTAJUIM3AlUs, KUIEHHE, BIIaKHOCTh
BO3]lyXa, MOBHIIICHUE NABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY/IE,
CBSI3b MEXKIY MapaMeTpaMH COCTOSHHUS Ta3a B M30MPOIIECCax, ICKTPHU3AIUs Tel,
B3aMMOJICHCTBHE 3aPs/IOB;

OMKCHIBATh MEXAHUYECKOE JBIKECHUE, UCIONB3Ys (U3MUYECKUE BEITUYMHBI:
KOOpJIMHATa, MyTb, MEpPEMEIICHHE, CKOPOCTh, YCKOpPEHHE, Macca Teja, CHIIa,
UMITYJIBC TeJla, KHHETHYECKas DHEPTrus, MOTCHIMAIbHAS YHEPTrHs, MEXaHHYeCKas
paboTa, MeXaHWYecKas MOIIMHOCTh; NPH ONHUCAHWW TPABWJIBHO TPaKTOBATh
(bu3MYEeCKUl CMBICT MCIOJIb3yeMbIX BEJIMYMH, WX OO0O3HAYCHHUS U €JIMHUIIBI,
HaXoJUTh (OPMYJIbI, CBA3BIBAIONIUE JTaHHYIO (DU3UYECKYIO BEJIMYUHY C JPYTUMHU
BEITMIMHAMU;

ONHMCHIBATh H3yYEHHBIC TETUIOBBIE CBOMCTBA TEN W TEIJIOBBIC SIBJICHHSI,
UCTIONIB3Ysl (M3WUYECKHME BEIMYWHBL: JaBJICHUE Ta3a, TeMIlepaTypa, CpeaHssa
KMHETHYECKasi SHEPTHsl XaOTHUECKOTO JBWIKEHUS MOJICKYJ, CpeIHEKBaApaTUIHas
CKOPOCTb MOJIEKYJI, KOJWYECTBO TEIJIOTHI, BHYTPEHHSS JHEprusi, padora rasa,
KOA((PHUIIMEHT TMONE3HOTO JCUCTBUS TEIUIOBOTO JBHUTATENs; TPH ONMUCAHUU
MPaBUJIBLHO TPAKTOBaTh (U3MYECKUH CMBICT HCIOIB3YEMBIX BEIWYUH, WX
0o0O3HAaUeHUsT W EAWHMIBI, HAXOAUTh (GOPMYJIbI, CBS3BIBAIOIINE JAHHYIO
(pU3MUECKyIO BEJIMYMHY C APYTUMH BEJIMUHHAM;

OIMMKCHIBATh U3YUYCHHBIE IICKTPUUYECKUE CBOMCTBA BEIIECTBA U AJICKTPUUECKHE
sBJICHHSI (TIPOIIECCHI), UCTIONB3Ys (PHU3NYECKUE BETUUYMHBI: AJICKTPHUCCKUIN 3apsi,
AIIEKTPUYECKOE T0JIe, HAMPSHKEHHOCTD TOJISA, MTOTEHITHAN, Pa3HOCTh IMOTCHIINAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYI0 (PM3UYECKYIO BEJTUYHHY C IPYTHMH BEITHUYNHAMH,

aHAM3UPOBaTh (PU3MUYECKHE TMPOIECCHI U SBIICHUS, UCIOJIB3YysS (PU3HUCCKHEC
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpaHEHUS MEXaHMYECKOW DHEPrUH, 3aKOH COXPAaHEHUS WMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
oTcuéTa, MOJICKYISIPHO-KMHETHYECKYI0 TEOPHIO CTPOCHHS BEIIECTBA, Ta30BbBIC
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOW SHEPIUH TEIUIOBOTO JABUKEHUS MOJIEKYJ C
aOCOJIIOTHON TeMIlepaTypou, MepPBbIil 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHCHUS
AJIEKTPUUECKOTO 3apsifa, 3akoH KyloHa, TpW 3TOM pas3inyaTh CJIOBECHYIO
(bOpMYITMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BBIPAKCHUE W yCIIOBUSA (TPaHMUIIbI,
00J1aCTH) TPUMEHUMOCTH;



OOBSICHATH OCHOBHBIE TPUHIIMIIBI ACHCTBHUS MAIINH, TPUOOPOB U TEXHUUECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30MacHOTO MCMHOJIb30BaHUS B MOBCEIHEBHOU
KU3HU;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIIEIOBAaHUIO (PU3MYECKUX SBJICHUM U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmyrpoBaTh mpodaeMy/3aaady U THIIOTE3Y y4eOHOTO IKCIIEPUMEHTA, COOMPATH
YCTaHOBKY M3 MPEAJIOKEHHOTO 000PYI0BaHMsI, TPOBOAUTD OTBIT U (POPMYITHUPOBATH
BBIBOJIBL;

OCYUIIECTBJIAThH MPSAMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEIUYHH, MTPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/bI OLIEHKHU MOTPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIOJIb30BAaHUEM TMPSIMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKcHpOoBaTh Pe3yabTaThl MOJTYUYEHHON 3aBUCUMOCTH (PU3NYECKUX BEJTUYMH B BUJIE
TaONuUIl U TpaUKOB, IETATh BEIBOJBI 10 Pe3yIbTaTaM HMCCIIECIOBAHUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3NYECKYIO MOJEINb, BBIACHITh (PU3MUECKHE BEIMYMHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IIETIOYKY PACCYKICHUU C OMOpOHM Ha HM3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH M
(bu3UYeCKHEC IBIICHUS,

UCIIOJIb30BAaTh MTPH PEIICHUH YUeOHBIX 3a/1a4 COBpEMEHHbIE UH(POPMAIIMOHHbIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIMNA U TPEICTABICHUS
y4eOHOH M HAy4YHO-TIONMYJIIPHOM WHGOPMALMK, TMOJTYYEHHOM W3 pa3IHYHbIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOydaeMylo HH(POPMAIIHIO;

IPUBOJUTH MPUMEPHI BKJIaJla POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPYKAIOILIETO MUPA, B pa3BUTHE TEXHUKU
1 TEXHOJIOTHU;

UCITOJIb30BATh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B TTOBCEAHEBHOM KU3HU TS
oOecniedueHnss 0€30MAaCHOCTH MPH OOpalleHUH ¢ MpUOOpaMHU U TEXHUUYECKHUMHU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TpyMNe C BBHIMOJHECHHEM PA3JIMYHBIX COIMAIBHBIX pOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K koniy o0yuenus B 11 kiaacce npeMeTHbIE pe3yIbTaThl HA 0230BOM YPOBHE
JIOJKHBI OTpaXkaTh C(OPMUPOBAHHOCTH Y OOYUAIOIIUXCS YMEHHIA:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B TMPAKTUYECKOW NEATENBHOCTH JIOJACH, LETOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAs MOJENIb aTOMHOIO siApa MpH PEHICHUH (PU3NYECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JEHCTBUE MArHUTHOTO TIOJS HA
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHpPOCTPAHEHHE CBETa, OTPAXECHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudecknii 3phexT (poTodrddexT), cBeToBOS AaBieHNUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  cped) W
AJIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YsAd (U3UYECKUE BEITHYUHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjsi, cuia Awmrmepa, cuia JlopeHna, WHIYKTUBHOCTH
KATYyIIKW, HEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MEepHoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHUYECKasl CUJIa JIMH3bI, MPU ONHUCAHUM MPABUIBHO TPAKTOBATH (HU3MUYECKUUN
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
(b opMyIIBI, CBI3BIBAIOIINE JAHHYIO (U3HUECKYIO BEJTUUYHHY C IPYTUMH BETUYUMHAMY,

OMUCHIBATh HW3YUYCHHBbIC KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3MYecKue BEJIMYMHBI. CKOPOCTh SJEKTPOMATHUTHBIX BOJIH, JJWHA BOJHBI U
4acTOTa CBETA, SHEPTUs U UMITYJIbC (DOTOHA, IEPHO]T MOTYypaciaga, SHEPTUS CBA3U



aTOMHBIX SIZIEp, TP ONMUCAHWU TMPABWIBHO TPAKTOBATh (HU3UYECKUNA CMBICIT
UCIIOJb3YEMbIX BEIMYUH, UX OOO3HAYCHHS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBSI3BIBAIOIIME JAHHYI0 (U3WYECKYI0 BEIUYMHY C JPYTUMH BEJIMYHMHAMH,
BBIYHCIIATH 3HAUCHHE PU3NUECKON BETUUNHBIL

aHAIM3UPOBaTh (PU3UYECKHE TMPOIECChl U SIBICHUS, UCIOJIb3Ys (PU3NUECKHE
3aKOHBI U MPUHUMUIBL: 3aKOH OMa, 3aKOHBI MOCJIEA0BATENBHOIO U NapaJlIeIbHOTO
COCOMHEHUS TPOBOJHUKOB, 3aKOH Joyns—JIeHma, 3aKOH 3IEKTPOMArHUTHOU
WHIYKIUHU, 3aKOH MPSAMOJUHEHHOTO PaclpOCTPaHEHUs! CBETA, 3aKOHBI OTPaKEHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHeHHE OWHINTeHa miia pororddexra,
3aKOH COXPAHEHUSl SHEPrUH, 3aKOH COXPAHEHUS HMMITYJIbCa, 3aKOH COXPaHECHUS
AIEKTPUUECKOTO 3apsAjia, 3aKOH COXPAHEHMs] MAacCOBOIO 4YMCIIa, MOCTyJaThl bopa,
3aKOH PAaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pasjinyaTh CIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

ONPEIENATh HAIIPaBJICHUE BEKTOPA MHAYKIMKA MarHUTHOIO MOJISl POBOIHUKA
C TOKOM, cujibl Amrnepa u cuibl Jlopenua;

CTPOUTh U OIHCHIBaTh H300paXEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI TI0 HCCJICIOBAHUIO (DU3UYECKUX SIBICHUU W
IIPOLIECCOB C HCIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX HM3MEPEHHUMN: MPU 3TOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIIOTE3y Y4eOHOT0 SKCIIEPUMEHTa, COOUpPaTh
YCTaHOBKY U3 MPEJJI0KEHHOTO 000pYA0BaHUS, POBOJAUTH OMBIT U POPMYITHPOBATH
BBIBO/IbI;

OCYIIECTBJISAThH MPSIMbIC U KOCBEHHBIC U3MEPEHHS (PU3NUECKUX BEIUYHH, TIPH
TOM BBIOMpaTh ONTHUMAJIBHBIA CHOCOO M3MEPEHUS M HUCIOJIb30BaTh H3BECTHHIE
METO/Ibl OLIEHKH MOTPELIHOCTEN U3MEPEHUN;

HCCJIEIOBATh 3aBUCUMOCTH (PM3HUECKUX BEIMYUH C UCTIOIB30BAHUEM TPSIMBIX
W3MEPEHUI: TP STOM KOHCTPYHPOBATH YCTAHOBKY, (DMKCHUPOBATH PE3YJIbTATHI
MOJIYy4YEHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYMH B BUAE TaOIUIL U TpapuUKOB,
JienaTh BBIBOJIBI MO PE3YJIbTATAM MCCIIEIOBAHUS;

co0Jro1aTh MpaBuia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEAOBAHUN B
pamMKax ydeOHOro SKCIEpUMEHTa, YyueOHO-HCCIEeIOBATEIIbCKOW U MPOEKTHOU
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPaTOPHOIO
000Opy10BaHUS;

pemiath pacu€THble 3aJayd C SIBHO 3aJaHHON (U3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3HUECKHE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHAJIM3a YCJIOBUA 3a1a4u
BEIOMPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3UUECKHE BEIMUUHBI U (POPMYIIHI,
HEOOXOJUMbIE NIl €€ pEeIlIeHUs, MPOBOJUTH PAcu€Thl M OLIEHWBATH PEATbHOCTH
MOJIy4YeHHOTO 3HAYeHUS (PU3UYECKON BEJIMYUHBI;



pemaTh Ka4eCTBEHHbIE 3a/1a4U: BBICTPAUBATh JIOTHUECKH HENPOTUBOPEUHUBYIO
LEMOYKY pPACCYXKIACHUN C OMOpPOM HAa HM3YYEHHBIE 3aKOHBbI, 3aKOHOMEPHOCTH M
bu3nYecKue SIBICHNUS;

UCIIOJIb30BAaTh IIPU PELIEHUH YUEOHBIX 3a/1a4 COBPEMEHHBIE UH(POPMAaIIMOHHBIE
TEXHOJIOTHH [UISl TIOMCKA, CTPYKTYPUPOBAaHMsI, HHTEPIIPETALIMM M MPEICTABICHUS
y4eOHOH M HAYYHO-TIONMYJIAPHOM HMH(POPMALMH, IOJYYEHHOW W3 pa3InYHBIX
VCTOYHHUKOB, KPUTHYECKH aHAIU3UPOBATH MOTYYAEMYIO HH(OPMALHIO;

OOBSCHATh MPUHLMIIBI JEHCTBUS MallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX 0€30MaCHOIO MCHOJIb30BAaHUS B ITOBCEIHEBHOU
KU3HY;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKW, B OOBSICHEHUE IMPOLIECCOB OKPYKAIOIIET0 MHpa, B Pa3BUTHE
TEXHUKH U TEXHOJIOTU;

UCIIOJIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3KKE B TOBCEIHEBHOM JKU3HU IS
oOecrieueHus: 0€30MaCHOCTH MpU OOpameHuu ¢ NpudopaMu M TEXHUYECKUMH
YCTPOMCTBAMM, NIl COXPAHEHUS 30POBbS M COOJIOJECHUS HOPM 3KOJIOTHYECKOTO
MIOBEJICHUS B OKPYXKAIOLIEH CpeJIe;

paboTaTh B TIpynme C BBINOJHEHUEM pAa3JIMYHBIX COLUAIbHBIX pOJeil,
IUIAHUPOBaTh pPabOTy TPyHNbl, PaLMOHAIBHO PpACHpPElesITh OOS3aHHOCTU U
IUIAHUPOBATH JIESTENIbHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMIIbI B PEIIEHHE PACCMATPUBAEMOMN MTPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

KoJsun4yecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM unppoBbIie
Ne i/ P Kourpoasubie | Ipakruueckue (1ubp )
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsI
pecypcsl
Paznen 1.OU3UKA U METO/JbI HAYYHOI'O ITIO3HAHUA
bubmuorexa [JOK
1.1 ®u3uKa 1 METOJbl HAYYHOTO TTO3HAHUS 1 https://m.edsoo.ru/7f41bf72
Htoro no paznemny 1
Paznen 2.MEXAHUKA
bu6mmoreka [IOK
21 Kimnematitica 14 1 L https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
22 Huraniica 13 1 2 https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 11 1 1 httos://m.edsoo.ru/7fA1bf72
54 JluHamuka BpamaTelIbHOTO JIBIKEHUS 4 1
' TBEP/OTO Tela. JIEMEHTHI CTaTUKH.
Wroro no pazneny 42
Pa3znen 3.MOJIEKYJISAPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 13 1 bubnuotexa [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
3.9 OCHOBBI TEPMOJMHAMUKH. ATperaTHbIe 16 1 3 bubnuotexa [JOK
' COCTOSTHUS BelecTBa. @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

bubmuoreka [JOK
https://m.edsoo.ru/7f41bf72

Wroro no pazueny 29
Paznen 4.9JIEKTPOJIUHAMUKA
bu6mmoreka [IOK
41 UIeKTpOCTATHI 15 1 https://m.eds00.ru/7f41bf72
[TocTostHubIM 25ekTpuyeckuil TOK. TOKU B bubnnoreka [JOK
4.2 13 2
pa3IMYHBIX cpellax https://m.edsoo.ru/7f41bf72
Htoro no paznemny 28
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 102 11

[TPO'PAMME



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

11 KJIACC

KoJsun4yecTBo 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne i/ P Konrpoasnbie | Ipakruueckue (1ubp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoThI
pecypcsbl
Paznen 1.2JIEKTPOAUHAMHUKA
11 MarnuTHoe nosie. D1eKTPOMAarHuTHAs 14 9 bubnuorexa [JOK
' VHTYKIHS https://m.edso00.ru/7f41c97c
Hroro no pazgeny 14
Pa3nen 2.KOJIEBAHUS U BOJIHbBI
51 MexaHn4YeCcKHUe U AIEKTPOMAarHUTHBIE 19 1 1 bubnuorexa [JOK
' KoJIe0aHus https://m.edsoo.ru/7f41c97c
59 MexaHn4YecKHUe U AIEKTPOMAarHUTHBIE . bubnmnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
2. 17 1
3 Onrriia 3 https://m.edsoo.ru/7f41c97c
Hroro 1o pasneny 43
Pasnen 3.0CHOBBI CTIEIIMAJIBHON TEOPUU OTHOCHUTEJIBHOCTH
31 OCHOBHI CTIEITUATTBHON TEOPUHU 4 bubnuoteka [JOK
' OTHOCHUTENILHOCTH https://m.edsoo.ru/7f41c97c
Htoro no pazneny 4
Pa3znen 4 KBAHTOBAS ®U3UKA
41 DIeMeHTHI KBaHTOBOU onTuku. M3mydeHus 8 1 bubnmnorexa [JOK
' U CIIEKTPBIL. 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
https://m.edsoo.ru/7f41c97c

bubmuorexa [JOK
4.2 Crpoenne atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.3 ATOMHOE 51pO 15 https://m.edsoo.ru/7f41c97¢c
Wroro no pazueny 27

Paznea 5.2JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKH

5.1 DJeMEeHTHl aCTPOHOMUU M aCTPOPHU3IUKU 8 Eggjﬁ;f;i?ﬁﬁ £41c07¢
Hroro o pazneny 8
Pa3nen 6.OBOBLIAIOLIEE IOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 E::f;;ﬁf;i?ﬁ/g £41097¢
Hroro no pasneny 4
PeszepBHoe Bpemst 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102



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

HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
JJIeKTPOHHbIE
Hara uudgposbie
KoanuectBo yacon u3ydyeHusi | odOpa3oBaTesibHbIE
Ne ni/m Tema ypoka pecypchl
Beero Kourpoubnbie | IIpakTuyeckue
padoThI padoThI

®usuka — Hayka O pUpoeE.
Hayunsie MeTob1 MO3HAHUS BuGmiorexa LIOK
OKPYJKAIOILLEro MUpa. POIL 1 MECTO https://m.edsoo.ru/ff0c32e2

1 (hu3uKH B Q)OPMI/IpOBaI;II/II/I 1 BuGmorexa LIOK
COBPEMEHHOU HAYTHOM KapTHHbL https://m.edsoo.ru/ff0c33e6
MHpa, B TPAKTHIECKON AEITETbHOCTH
oAen

2/1 Mexannueckoe aBmwkeHue. Cucrema 1 bu6anoreka LIOK
oTCcUera. https://m.edsoo.ru/ff0c3508
Crioco0Ob! onucaHuss MEXaHUIECKOTO BuGmmorexa LIOK

312 ABIKCHHUS. TpackTopHs, myTe, . https://m.edso00.ru/ff0c3508
nepeMenieHue.
PaBHOMEpHOE IpsIMOIIMHEWHOE

43 nekeHrne. CKOpOCTh U ypaBHEHHE 1 bubnmnoreka [JOK
PaBHOMEPHOTO MPAMOJIMHEHHOTO https://m.edso0.ru/ff0c3620
JIBUKCHHSL.

5/ OTHOCHTENIHPHOCTh MEXaHHIECKOTO 1 bubmuorexa [IOK
JIBYDKEHUA. https://m.edsoo.ru/ff0c3508



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3508

6/5

[ToBTOpEHME U3YUEHHOIO MaTepuasa.
Pemrenue 3agau.

716

PaBHOYCKOpEHHOE NPSMOJIIMHENHOE
JBH>)KEHUE. MTHOBEHHAs1 CKOPOCTb.
Yckopenue.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c372e

817

PaBHOYyCKOpEHHOE NPAMOIMHENHOE
nBuxeHre. CKopocTb. YpaBHEHHE
PaBHOYCKOPEHHOT'O IIPSIMOJIMHEWHOTO
JIBUKEHMUSL.

9/8

CBobosHOe najieHue. Y CKOpeHue
CBOOOIHOIO Na/ICHUS

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

10/9

JlaboparopHuas pabota Ne 1
«V3ydenue MBUKEHUS Tela,
OpOIIECHHOTO TOPU3OHTATBHOY

11/10

[loBTOpEeHNE N3y4EeHHOIO0 MaTepuaa.
Pemenue 3amay.

12/11

KpuBonmHeliHOE nBUXKEHUE.
JIBr>KeHMEe MaTepUaAIbHOM TOUKH 10
OKPY>KHOCTH

bu6anoreka LIOK
https://m.edsoo.ru/ffOc3ada

13/12

Kunemartuka BpamareiapsHOTO
NIBIDKEHUA. YTJI0Bas U JIUHeHHas
CKOpPOCTH BpAILCHUS.

14/13

[ToBTOpEHME N3YYEHHOTO MaTepHUaa.
Pemenue 3agau.

15/14

Konrtponsnas pabora Ne 1.
«Kunemaruka»



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

IIpuHIUII OTHOCUTENIBHOCTH

bubnunoreka LIOK
16/1 lanunes. I/IHepI_[j/IaJ'II)HI)IC CUCTEMBbI https://m.edsoo.ru/Ff0c3bes
orcuerta. [lepBriii 3akoH HeroTOHA
Macca tena. Cuia. [lpunnun
17/2 CYIIEPIIO3UIIAM CHII. BTOpO# 3aK0H buGnuorexa [IOK
yHep ' P . https://m.edsoo.ru/ffOc3be8
HeroTtona nns MmaTepuanbHON TOYKU
18/3 IToBTOpEHME N3YYEHHOIO MaTepuaa.
Pemenne 3anau.
Tperuii 3akon HerotoHa niis bubnnorexa [JOK
19/4
MaTepualbHbIX TOYEK. https://m.edsoo.ru/ff0c3be8
20/5 3aK0oH BCEMUPHOTO TsAroreHus. Cuna bubmmoreka [JOK
TSKECTH. https://m.edsoo.ru/ff0c3d00
21/6 [lepBas kocMuueckas ckopocTh. Bec Bbu6moteka [JOK
tena. [leperpy3ku u HeBECOMOCTb. https://m.edsoo.ru/ff0c3d00
99/7 [ToBTOpEHME N3y4EHHOIO MaTepuaia.
Pemenne 3anau.
23/8 Hedopmarus. Cuna ynpyrocru. bubnnorexa [JOK
3axoH ['yka. https://m.edsoo.ru/ff0c3el8
24/9 JlaGopatopHas pabota Ne 2.
«3mepenne )KeCTKOCTH MPYKUHBD)
Cuna tpenusi. KoadunueHT tpenus.
25/10 Cuna czn OTI/IBJIeI({bI/Iq:I r? )51 BI/I)P;(GHI/II/I Bubnworexa [IOK
P e https://m.edsoo.ru/ff0c3f76
TeJa B KUAKOCTH WJIH ra3e
JlaboparopHast pabora Ne 3
26/11 «M3mepenne ko3 duinenta TpeHus
CKOJIBKCHUS
97/12 [ToBTOpEHME N3YYEHHOTO MaTepHUaa.

Pemenue 3agau.



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

28/13

Konrtponsnas padora Ne 2.
«JlnHaMHKa»

29/1

NMnynsc MmaTepuabHOM TOYKH,
CUCTEMBI MAaTEPUAIIbHBIX TOYEK.
Nmnynbe cuiibl. 3aKOH COXpaHEHUs
UMITyJIbca. PeakTuBHOE BHKEHUE

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

30/2

[ToBTOpEHME N3YYEHHOTO MaTepHUaa.
Pemenue 3agay.

31/3

PaGoTa 1 MOLLIHOCTH CHJIBI.

bubnuoreka [{OK
https://m.edsoo.ru/ff0c4502

32/3

Kunernueckas sneprus
MaTepuaabHOW Touku. Teopema 00
W3MEHEHUU KMHETUYECKOW SHEpruu

bubnuoreka [{OK
https://m.edsoo.ru/ff0c4502

33/4

PaboTa cuitbl TSXKECTH U CHITBI
YIOPYTOCTH

34/5

IloTeHunanbHas SHEPTHUs.
[ToTeHuManpHas 3HEPIUsl yIpyro
ne(OpMUPOBAHHO MPYKUHBI.
[ToreHmanpHas 3Heprus Tena
BOJIM3U MOBEPXHOCTH 3eMIIU

bubnmorexa LIOK
https://m.edsoo.ru/ffOc461a

35/6

ITorenuuanpHbIC U
HENoTEeHUUaIbHbIE CHIIBbL. CBS3b
paboThl HEMOTEHLUATBHBIX CHJI C
W3MEHEHNEM MEXaHUYECKON YHEPTUH
CUCTEMBI TeJl. 3AKOH COXPAHEHUS
MEXaHWYECKON IHEPTUn

bubnunorexa LIOK
https://m.edsoo.ru/ff0c478c



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

36/7

Jlaboparopnas pabota Ne
4« 3yvenne 3aKOHa COXPAHEHHSI
MEXaHHYECKOH IHEPTUI»

37/8

PaGota cuiibl B 110J1€ TACOTEHUS.
[TorennuanpHast SHEPTHsI B MOJIC
TSATOTEHUSL.

38/9

[ToBTOpEHNE U3yUEHHOTO MaTepHaa.

Pemenue 3agay.

39/10

KonTponbhas pabota no teme
«3aKOHBI COXpaHEHUSI B MEXAHUKEY

bubnuoreka [{OK
https://m.edsoo.ru/ffOc4b74

40/11

[TocTynarenbHOE U BpalaTesibHOE
JBIKEHHE a0COJIFOTHO TBEPIOTO
Tena. MomeHnT cuibl. I11imeuo cuiibl.

bubnuoreka [{OK
https://m.edsoo.ru/ff0c41a6

41/12

YcnoBus PaBHOBCCHA TBépI[Ol"O TCIIa

bubnuoreka [{OK
https://m.edsoo.ru/ff0c41a6

42/13

JIaGoparopHas paboTa Ne5
«VM3ydyeHnue paBHOBECHS Teja MOJ
JeCTBUEM HECKOIIBKHUX CHII»

43/14

HOBTOpeHI/Ie HU3YUCHHOI'O MaTCpHraJia.

Pemenue 3agay.

44/1

OCHOBHBIE TTOJIOKEHUS

MOJIEKYJIIPHO-KUHETUYECKON TEOPUH.

BpoynoBckoe nemwxkenue. Juddysus.
Macca monekyn. KonmngectBo
BemiectBa. [locrossHHas ABoraapo

bubmnoreka IIOK
https://m.edsoo.ru/ffOc4dc?2

45/2

[ToBTOpEHNE U3yYEHHOTO MaTepHaa.

Pemenue 3amay.



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c4dc2

Xapaxkrep JBHKECHUS U
B3aMMO/ICICTBHS YaCTHI] BEILIECTBA.

46/3 N
Mojenu cTpoeHus ra3oB, KUIKOCTEH
W TBEPJIBIX TEII
47/ WUneansusiii raz 8 MKT. OcHoBHOE bubnunorexa LIOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
48/5 IToBTOpEHME N3YYEHHOIO MaTepuaa.
Pemenue 3agau.
TennoBoe paBHOBecue. Temneparypa
49/6 u e€ m3mepenue. [llkana remneparyp
Henscus
AOGcomtoTHas TeMiepaTypa Kak Mepa
50/7 CpeIHEd KHUHETUYECKON dYHEPTUN Bubmorexa ITOK
P P https://m.edsoo.ru/ff0c511e
JBUYKEHUS MOJIEKYIL.
51/8 N3mepenne ckopocTell MOJIEKYJ rasa.
Pemenue 3agau.
59/9 VYpaBuenue MeHnieneena- bubnuoteka [JOK
Kunaneiipona https://m.edsoo.ru/ff0c511e
53/10 3akon [lanprona. ['a30BbIe 3aKOHBI
54/11 M3omponeccsl B HACAIBHOM rasze u ux bu6muoreka [JOK
rpaduueckoe npecTaBIeHue https://m.edsoo.ru/ff0c570e
55/12 [ToBTOpEHNE N3yYEHHOTO MaTepuaa.
Pemenue 3agau.
56/13 Kontponbnas padota Ne 4
«OcHoBHbIe TonoxeHust MKT»
BHyTpeHHss sHEPrus
yIP P . bubmuorexa [IOK
57/14 TEPMOJIMHAMUYECKON CUCTEMBI U

crocoOb! e€ n3MeHeHuss BHyTpeHHss

https://m.edsoo.ru/ff0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952

OHEPIUsa OAHOATOMHOI'O UACAIIBHOT'O

rasa
bubnunoreka LIOK

58/15 KomnyecTBo TemioTs! u pabora. https://m.edsoo.ru/FOC5952

bubnunoreka LIOK

59/16 Bupst Teronepeatin https://m.edsoo.ru/ff0c5c36
VY aenbHas TEMIOEMKOCTD BEILIECTBA.

60/17 KonnuecTBo TEMIOTH NpH bubnnorexa [JOK
Tertonepenaye. AnrnabaTHbIN https://m.edsoo.ru/ffOc5¢c36
rporecc

61/18 [lepBblil 3aKOH TEPMOAMHAMUKHU U bubmmoreka [JOK
€ro MPUMEHEHHE K U30Ipolieccam https://m.edsoo.ru/ffOc5efc
HeoOpaTumocTs nporieccoB B

62/19 npu (F)) e. Bropoii F3)&11<10H bubmorexa LIOK

PHpOZE. P https://m.edso0.ru/ff0c6230
TEPMOJIUHAMUKU
[Mpunnun nevictus u KI1J[ TermoBoit bu6nunorexa LIOK

63/20 MamuHbl. [{ukn Kapuo u ero KII/I. https://m.edsoo.ru/ff0c600a
DKOJOTHYECKHE MPOOTEMbI bubnnorexa [JOK
TEILIOOHEPTETUKH https://m.edsoo.ru/ff0c6938

64/21 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubmuoreka [JOK
Hcnapenue u xurexnue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS M OTHOCUTEIbHAS

65/22 BJIQXXHOCTH BO3/1yxa. HackImeHHbIN bubnunorexa LIOK
nap. Kp. ;a6 padora Ne 6. https://m.edsoo.ru/ff0c64d8
«M3Mepenne BIaXHOCTH BO3yXa»

66/23 SIBneHne mOBEPXHOCTHOTO

HaTAXKCHUA. KaHI/IJ'IJ'ISIpBI.



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
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8

67/24

JlaboparopHas pabora Ne 7
«M3mepeHune moBepXHOCTHOTO
HATSHKCHUS

68/25

TBépnoe Teno. Kpucrammueckue u
amopQHbIe Tena. AHU3OTPOIHS
CBOWCTB KpHUCTaIOB. Kuakue
kpuctaibsl. CoBpeMEeHHbIE
MaTepuabl

bubnunoreka LIOK
https://m.edsoo.ru/ff0c65f0

69/26

[InaBneHue n KpUCTATUIU3ALIMSL.

VY ienpHas TensoTa 1iaBJIeHus.
Cybnumanus. YpaBHEHHUE TEIJIOBOTO
OaJtaHca.

bubmnoreka IIOK
https://m.edsoo.ru/ff0c6708

70/27

JlaboparopHas pabota Ne 8.
«M3mepenue yaenbHon
TEILIOEMKOCTHY

71/28

[ToBTOpEHNE U3yUEHHOTO MaTepHaa.

Pemenue 3agay.

72129

Kontponbnas padota Ne 4 «OcHOBBI
TEPMOIANHAMHUKHU. AFpeFaTHBIe
COCTOSTHUSI BEILIECTBA»

bu6nuoreka [IOK
https://m.edsoo.ru/ff0c6a50

73/1

OnexTpuszanus Tei. JIEKTPUIECKUI
3apsan. JlBa Buaa 3JIEKTPUYECKUX
3apsA/10B. 3AKOH COXPaHEHUS
JIEKTPUUYECKOTO 3apsizia

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc6bcc

74/2

B3aumopeiicTBue 3aps10B. 3aK0OH
Kynona. ToueuHslii a1eKTpUUECKUN
3apan

bubnunorexa LIOK
https://m.edsoo.ru/ffOc6ced



https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4

75/3

[ToBTOpEHNE U3yUEHHOTO MaTepHaa.

Pemrenue 3agau.

76/4

DNeKTpruYecKoe moJie.

77/5

Hanpsisk€HHOCTB AJIEKTPUYECKOro
nosist. [IpuHnmn cynepno3uuuu
BJIEKTPUYECKUX MoJe. JInnun
HaNPsHKEHHOCTH

bu6nmoreka [IOK
https://m.edsoo.ru/ffOc6df2

78/6

HOBTOpeHI/IC HU3YUYCHHOI'O MaTcpHraJia.

Pemenue 3amay.

7917

Pa6GoTa cui QJICKTPOCTATHUYCCKOI'O
noxas. ITorenuuansHas OHCPIruA TJia
B 3JICKTPOCTAaTHYCCKOM II0JIC

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6f00

80/8

ITorennuan. Pa3HocTh HOTEHIINAIOB

bubnunoreka LIOK
https://m.edsoo.ru/ffOc6f00

81/9

CBs3b MCKAY HAIIPAKCHHOCTBIO
QJICKTPOCTATUYCCKOI'O ITOJIA U
Pa3HOCTHIO MOTCHINAJIOB.
3KBI/IHOTCHHI/IaHBHBIe IMOBCPXHOCTH.

82/10

HOBTOpeHI/Ie HU3YUCHHOI'O MaTCpHraJia.

Pemenue 3agay.

83/11

[TpoBOIHUKHN, TUATEKTPUKHU U
MOJyNpOBOAHUKH. I [poBOAHUKH 1
JTUBJIEKTPUKH B JIEKTPOCTATUYECKOM
nosne. Jluanexkrpuueckas
MIPOHHULIAEMOCTb.
DneKTpocTaTU4ecKas 3allluTa.

bubmnoreka IIOK
https://m.edsoo.ru/ff0c6bcc
bubnunorexa LIOK
https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c7018

84/12

OnexrpoémkocTs. Konaencarop.
DNeKTpOEMKOCTB TIIOCKOTO
KOHJICHCATOPA.

bubnunoreka LIOK
https://m.edsoo.ru/ff0c7126

85/13

OHeprus 3apsKEHHOIO
KoHJieHcaropa. [IpuHmn nencreus u
IIPUMEHEHHUE KOHCHCATOPOB.
3a3eMJIeHHE HIIEKTPOIPUOOPOB

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

86/14

[ToBTOpEHME N3YYEHHOIO MaTepUal.
Pemenne 3anau.

87/15

Kontponbnas padota Ne 6 «OcHOBBI
ANEKTPOCTATUKID)

88/1

DNEeKTPUUECKUN TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSHHBIN TOK.
Cuira Toka.

89/2

Hanpsixenne. ConpoTHBIICHHE.
3akoH OMa Uit yJacTKa LETH.
DIEeKTPUYECKOE COMPOTUBIICHHUE.
DNEeKTPUYECKUE LIETIH.
[TocnenoBarenbHOE U MapaICIHHOE
COCIMHEHHS TIPOBOTHUKOB.

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc74f0

90/3

JIaGoparopHas padota Ne 9
«M3yueHne nociae0BaTeIbHOTO U
MapauIeTbHOTO COSTNHEHNUS
MIPOBOTHUKOBY

91/4

PaGoTta 1 MOIITHOCTH AIEKTPUIECKOTO
ToKa. 3akoH J[xoyns-Jlenna

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



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

92/5

3axoH OMa 11 ITOJIHOM (3aMKHYTOM)
anekTpudeckon nenu. Koporkoe
3aMbIKaHUE.

bubnunoreka LIOK
https://m.edsoo.ru/ffOc7ae0

93/6

JlaboparopHast pabora Ne 10
«M3mepenne D/1C uctouHuka Toka u
€ro BHYTPEHHET'O COIIPOTHBIICHUS

94/7

DneKTpOHHAas IPOBOJAUMOCTD
TBEPJIBIX METAIJIOB. 3aBUCUMOCTD
COIPOTHBIICHUS] METAJIJIOB OT
Temnepatypbl. CBepXIpOBOAUMOCTh

95/8

DNEeKTPUUECKUN TOK B BaKyyMe.
CBolicTBa 3JIEKTPOHHBIX ITyYKOB

[TomynpoBoIHUKH, UX COOCTBEHHAS U
IIPUMECHAs! IPOBOJUMOCTb.

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

96/9

CBoiicTBa p—Nn-nepexoja.
[TomynpoBOTHUKOBBIE TPUOOPEI

bubmnoreka IIOK
https://m.edsoo.ru/ffOc84ae

97/10

DNEeKTpUUECKUN TOK B BaKyyMe.
DNeKTpOHHO-Ty4eBas TpyOKka

98/11

DNeKTpUUECKUN TOK B pacTBOpPax U
pacruiaBax >JIeKTPOJIHUTOB.
DNeKTPONUTHIECKAs TUCCOIHALIHS.
OneKTponan3

bu6anoreka LIOK
https://m.edsoo.ru/ff0c82ba

99/12

JlabopaTtopHas padota Ne 11
«M3MepeHne IeMEeHTapHOTO 3apsaar»

100/13

DNEeKTpUYECKHU TOK B razax.
CaMOoCTOSTENILHBIN U
HECaMOCTOSITENIbHBIN pa3psl.
Momnuans. [1na3ma

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



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae

101 PesepsHbliii ypok. "IloBTopenue u 1 Bu6mumoteka [JOK
000011IeHIe MaTepraia» https://m.edsoo.ru/ff0c8c56
102 PezepBHblit ypok. O6o0maromnmii 1 bubnuorexa LIOK
ypok 1o temaMm 10 kiacca https://m.edsoo.ru/ffOc8f6c
OBHIEE KOJIMYECTBO YACOB 10 102 11

I[TPOTPAMME



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

11 KJIACC

KoJunyecTBO 4acoB JJIeKTPOHHbIE
Nen/m | Tema ypoka KonrTpoabubie | IlpakTuueckue Aara mupponsre
Bcero u3ydyeHusi | oOpa3oBaTesIbHbIE
padoThI padoTshI pecypesI

[TocTOsIHHBIE MArHUTHI U UX

1 B3auMoO/iecTBUE. MarHUTHOE MOJIE. 1 bubmuoreka [JOK
BekTop MarHuTHOM MHIYKLIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW MHAYKIWU
MarauTHoe 1nosie nNpoBOJHUKA C
ToKOM. OmBIT DpcTeaa.
BzaumopeiictBue npoOBOAHUKOB C

5 TOKOM. J[efiCTBHE MarHUTHOTO MOJIA 1 bubnuorexa [JOK
Ha MPOBOJIHUK ¢ TOKOM. Cuiia https://m.edsoo.ru/ff0c98fe
AmMriepa. DeKTpOU3MEpPUTENBHbBIE
npuOOPHI. DIEKTPOMArHUTHI,
3JIEKTPOJIBUTATEb.
JlelicTBME€ MAarHUTHOTO TOJIS HA
JBIKYIIYIOCS 3apSIKEHHYIO

3 qaCTI/I}LIIy.y?Hna HpopeHua?]Pa60Ta 1 bubmmorexa [TOK

https://m.edsoo.ru/ff0c9df4

cuibl JIopeHna. Yckopurenu
3JIEMEHTaPHBIX YaCTHI]
MarHuTHbIE CBOMCTBA BEIIECTBA.
ITocrossHBIE

4 marnuThsl.JlaboparopHas padota Ne 1 1 bubnnoreka [JOK
1 «ccnenoBanue neiicTBUSA https://m.edsoo.ru/ff0c9ac0
MarHUTHOTO TOJIs Ha MMPOBOJIHUK C
TOKOM)



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

[ToBTOpEHME U3YYEHHOTO
Matepuana. Pemenue 3anay

ONEeKTpOMarHuTHAasE UHIYKIHSL.
[ToTok BEKTOpa MarHUTHOMN
unaykuu. 3/C unaykuun

Hamnpasienne HHIyKIIMOHHOTO TOKA.

[IpaBuno Jlenua. 3axkoH
ANEKTPOMATHUTHON MHIYKLIMU
®dapanes

JlabopaTtopHnas pabota Ne 2
«HccnenoBanue sBICHUS
3HeKTp0MaFHHTHOﬁ WHAYKIOHUU»

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

[ToBTOpEHNE N3YUYEHHOTO
Marepuana. Pemenne 3anau

10

Buxpesoe anexkTpuyeckoe mnosie.
O/JC nHAYKIMH B IBHKYIIUXCS
npoBoAHMKaxX. MHAYKIIMOHHAS TeYb

11

HOBTOpCHI/Ie HN3YUCHHOT'O
MaTepHrajia. Pemenue 3agau

12

NuaykTuBHOCTH. SIBIEHUE
camounaykiuu. J/1C
CaMOMHAYKIUU. DHEPIust

MAarauTHOTIO ITOJIA KaTyIIKU C TOKOM.

SJIGKTpOMaFHI/ITHOC I10JIC

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ca600

13

IToBTOpEHME N3YYEHHOTO
Marepuana. Pemenne 3anau.

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

14

Tect o Teme: «MarauTHOE noJIE.
DJIEKTpOMAarHuTHasK UHIYKIUS»

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



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

15/1

CB0OOOIHBIE MEXAHUYECKHUE
KoJIeOaHusl.

16/2

lapmonnyeckue KoneOaHusl.
YpaBHEHHE FrapMOHUYECKUX
konebanuii. [IpeBpaienue sneprun

bubmuoreka [JOK
https://m.edsoo.ru/ff0caf06

17/3

[ToBTOpEHME U3YYEHHOTO
Marepuaia. Pemenne 3anau

18/4

JlaGopaTtopHnast pabota Ne 3
«HccnenoBanue 3aBUCUMOCTH
nepuo/ia MajblX KolIeOaHui rpy3a
HAa HUTH OT JUTMHBI HUTH U MacChI
rpy3a»

19/5

3aryxaromiue 1 BhIHYKICHHBIC
koJiebanus. Pe3onanc

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

20/6

HOBTOpCHI/IC HU3YUCHHOI'O
MaTepurajia. Pemenune 3amay.

21/7

KonTponbnas padora Ne 1
«DNEeKTpOMarHuTHasE MHAYKIIHSL.
Mexanunueckue KoaeOaHHs.»

22/8

KonebarenbHblit KOHTYD.
CB0OOOIHBIE IEKTPOMArHUTHBIE
KoJIeOaHUs B MJ1€AIbHOM
K0JIeOaTeIbHOM KOHTYpE.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0ch820

23/9

Amnanorus MCKIAY MCXaHUYCCKUMHU U
OJICKTPOMariMTHbIMU KOIe0aHusIMHU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

24/10

l"apMoHMYecKHe ANEKTPOMArHUTHBIE
konebanusi. @opmyna TomcoHa.

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



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

3aKOH COXpaHEHMsI SHEPIUU B
U/IealIbHOM K0JIe0aTeIbHOM KOHTYpe

25/11

[ToBTOpEHME U3YYEHHOTO
Marepuaia. Pemenne 3anau

26/12

IlepeMeHHBIN TOK.
CuHycouaJIbHbBIN IEPEMEHHBIN TOK.
MonHOCTh IEPEMEHHOI0 TOKA.
AMIUTUTYAHOE U IeHCTBYIOLIEE
3HAQ4YEHUE CUJIBI TOKA U HAIIPSKEHUS

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

27/13

Konpgencarop u karymka
WHIYKTUBHOCTH B 1IETIH
[IEPEMEHHOT0 TOKA.

28/14

Pe3onaHC B 37E€KTpUUECKOH LIETIH.

29/15

HOBTOpCHI/IC HU3YUCHHOI'O
Marepuajia. Pemenue 3agau.

30/16

I'eneparop nepemeHHOr0
tokaTpanchopmarop.

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

31/17

IIpownsBoacTBO, nepenaya u
noTpeOIeHUE IEKTPUIECKOM
sHeprud. JIunui anekTponepenay

32/18

DKOJIOTUYECKUE PUCKHU TTPU
IIPOU3BOJICTBE MIEKTPOIHEPIUH.
Kynberypa ncnonb3oBanus
3JIEKTPOIHEPTUHU B TOBCETHEBHOM
JKU3HU

33/19

HOBTOpCHI/Ie HN3YUCHHOTO MaTcpualia

34/1

MexaHnyeckue BOJHBI, YCIOBHS
pacnpocrtpanenus. [lepuon.

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



https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

CkopocTb pacnpocTpaHeHUs U
nuuHa BoiHbL. [Tonepeunsie n
HPOJIOTbHBIE BOJTHEI

35/2

3Byk. CkopocTb 3ByKa. ' poMKOCTh
3ByKa. Bricora Tona. TemOp 3Byka

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

36/3

WnTepdepennus, nudpakuus u
HOJISIPU3AUS MEXaHUYECKHUX BOJIH.

37/4

DJIEKTPOMAarHUTHbIE BOJIHBI, UX
cBoiicTBa U ckopocTh. [lkana
AIEKTPOMATHUTHBIX BOJIH

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

37/5

SKCHepI/IMeHTaHBHOG 06H8.py}I(CHI/Ie
QJICKTPOMAaruuTHLIX BOJIH.
IInoTHOCTH TTOTOKA
SJICKTPOMArHuTHOI'O U3JTYUCHUA

38/6

HpI/IHHI/IHbI PaauoCBA3U U
TCIICBUACHUA.

39/7

PasButne cpencts cBs3u.
Pagunonokamusi.

40/1

Pa3BuTHe B3r110B HAa IpUPOY
cBera. CKOpOCTH CBeTA.
[IpsimonrHENHHOE pacpoCTpaHEHHE
CBETa B OJHOPOJHOU Cpee.
ToueuHblil HICTOYHUK cBeTa. JIyd
cBeTa

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

41/2

OrtpaxkeHue cBeTa. 3aKOHBI
oTpaxkeHus ceera. [loctpoeHue
n300pa’keHHi B TUIOCKOM 3epKaiie

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cd4e0



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

[Ipenomiuenue ceera. IlonHoe
BHYTPEHHEE OTpa)KCHHUE.

bubmuoreka [JOK

4213 [IpenenpHbIi yroJ MoJgIHOTOo https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEeHUS
JlaboparopHnas padota Ne 4

43/4 «I/IaMIe)peHIz/Ie n(fKa3aTeJ1}1 bubmmorexa [JOK

https://m.edsoo.ru/ffOcd67a

MPEIOMIICHUS CTEKIa»
JIunzel. [loctpoenne nzodpaxeHuit

44/5 B uH3e. Onrtuueckue npudopsl U bubnuorexa [JOK
YCTPOMCTBA U YCIOBHS MX https://m.edsoo.ru/ffOcddle
0€30MacHOr0 MPUMEHEHUS

45/6 ®opmysa TOHKOH JIMH3HI. bubnnorexa [HOK
VYBennueHue JIMH3bI https://m.edsoo.ru/ffOcddle
JlaGopaTtopnast pabota Ne 5

46/7 «HccnenoBanue CBOWCTB
M300paXeHUH B TMH3aX»

47/8 Hucnepcus ceera. CioxXHbIA COCTaB
Oenoro cBera. L[Ber.

48/9 Wutepdepenuus ceta

bubnnorexka [JOK

ak Jladppariuis ceeta. https://m.edSO(Ifru/ff0ced22

50/11 JlaGopaTtopHnast pabota Ne 6
«Habmoenne aucnepcun cBeTa

51/12 JudpakimonHas pemérka.

59/13 IToBTOpPEHME U3YYEHHOTO

MaTcpHrajia. Pemenue 3agau



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

53/14

JlabopaTtopHas pabota Ne 7
«3mepenue IIMHbI CBETOBOI
BOJIHBD»

54/15

[TonepedyHOCTH CBETOBBIX BOJIH.
ITomapuszanuus ceera

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

55/16

[ToBTOpEHME U3YYEHHOTO
Marepuaia. Pemenne 3anau

57/17

KonTponbnas padorta Ne 2
«CBETOBBIE BOJIHBI»

58/1

rpaHI/II_IBI IIPpUMCHUMOCTH
KJ1aCCUUYECKON MEXaHUKH.
HOCTy.]'IaTBI CHGHHaHLHOﬁ TCOPUU
OTHOCUTCIBHOCTHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

59/2

OTHOCHUTENHLHOCTD
OJJHOBPCMCHHOCTH. 3aMeI[J'IeHI/IC
BPEMCHH U COKpAIICHUC NIINHBI

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

60/3

DHeprus U UMIYJIbC
pENATUBUCTCKON YacTulpl. CBs3b
MAaccChl C SJHEPTUEN U UMITYJIbCOM.
OHeprus NoKost

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcfc68

61/4

0000merne TeMbl «OCHOBBI
CHeIMalbHON Teopun
OTHOCHUTEIBLHOCTHY. PereHue 3agay

62/1

Bunb! nznydennii. ctounukn
W3JTyYEHHUM.

63/2

CrnexTtpsbl. Bunbl criekTpos.
CriexkTpaibHbIi aHAIN3.



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

JlabopaTtopHas padota Ne 8

64/3 «HaOronenure CIuIomHoOro u
JUHEHYATOTO CTICKTPOBY
OTKpbITHE U UCCIIEIOBAHUE Bu6 LOK

nOIMOTEeKA

65/4 orosppexra. Ompiret A. T https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonsl pororpdexra. YpaBHeHUE

66/5 3f/iHHIT€§H3 Hqi)l(b(l)OTOZ)(b(;@)eKTa bubmmorexa [JOK

s ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porodpdexra
®otonsl. Popmyiia [1nanka.
DHeprus 1 UMIyiIbC GoToHA.

67/6 TexHu4eckue ycTpoiucTsa u bubnnorexa [HOK
MPAKTUYECKOE PUMEHECHHUE: https://m.edsoo.ru/ffOcfel6
dboTo31eMEHT, HOTOIATIUHK,

COJIHEUHas1 baTapesi, CBETOIUO/
Hasnenue ceera. Onbithe [1. H. BuG 1OK
UOJINOTEeKA
7 . X 7

68/ Jlebenesa. Xumirieckoe AcHCTBHE https://m.edsoo.ru/ff0d04a6
cBeTa

69/8 [ToBTOpEHUE M3yUEHHOTO bubnuoreka [IOK
Marepuaia. Pemenue 3agau https://m.edso0.ru/ff0d0302
Monens aroma ToMcoHa. OnbITHI

70/1 Pesepdopna o paccestHuo o- bubmmorexa [JOK

peop P https://m.edsoo.ru/ff0d091a
yactuil. [I1anerapHas MOJelTb aToMa
bu6mmoreka [JOK
71/2 IT b
/ OCTYHaTH! Hopa https://m.edsoo.ru/ff0dOafa
Wznydenue u nornomeHue GoTOHOB
i B o bubnuorexa [IOK
7213 IIPH IIEPEX0JIe aTOMa C OJTHOTO

YPOBHsI 3HEpruu Ha Apyrou. Jlazepsl

https://m.edsoo.ru/ff0d0afa
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73/4

BomnnoBrie cBoiicTBa yacTul. BomrHEI
ne bpoiina. KopnyckynspHo-
BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHUE

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

74/1

OTKpbITHE PAIUOAKTUBHOCTH.
OmneiTer Pesepdopaa mo
OTIpE/IeNIEHUIO COCTaBa
PaZMOaKTUBHOTO U3TYYCHHUS

bubmuoreka [JOK
https://m.edsoo.ru/ff0d0fd2

75/2

CaoticTBa anbda-, 6era-, ramma-
u3jydeHus. Briusiaue
pPaguOaKTHBHOCTH Ha KUBBIE
OpraHUu3MbI

76/3

OTKpeITHE IPOTOHA U HEUTPOHA.
N3otonsl. Moaens cTpoeHus
aTOMHOTO si7ipa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

77/4

3aKOH paiM0aKTUBHOTO pacnaja.
[Tepuon monypacnana. Anbda-
pacnaj. DNeKTPOHHbBIN U
MO3UTPOHHBIN OeTa-pacnan. ["amma-
U3IIy4eHHE

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1162

78/5

[ToBTOpEHME N3Y4EHHOTO
Marepuana. Pemenue 3anau

79/6

OHeprus CBsI31 HYKJIOHOB B sJIpe.
SInepHble peaknuu.

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1356

80/7

[Henenue snep ypana. Llennsie
AJIEPHBIEC PEAKIINH.
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SAnepusiii peaktop. [Ipobaemsr,

81/8 MEePCIEKTUBBI, YKOJIOTHICCKUE
ACMEKTHI AIEPHON IHEPTETUKHI
82/9 [ToBTOpEHME U3YYEHHOTO
Marepuaia. Pemenne 3anau
83/10 Kontponbnast padora Ne 3
«KBanToBas u snepHas Gpusuka»
MeTtoap1 HaOMIOICHUS U
84/11 PETHCTPALUH dJIEMEHTAPHBIX
YaCTHII.
bubmuorexa [JOK
85/12 IICMEHTAPHBIE HACTHLEL. https://m.edsoo.ru/ff0d0e38
86/13 OTKpBITHE TO3UTPOHA.
AHTHYAcCTHUIIA.
87/14 Jlentonsl. Anponsl. KBapku.
DyHIaMEHTAJIbHBIE
88/15 B3auMogencTeusa. EnnuHCTBO bubmmorexa LHOK
- https://m.edsoo.ru/ff0d0e38
buznyecKoil KapTUHBI MHUpA.
Bug 3sé3nnoro neda. Co3sesnus,
89/1 SIpKHE 3BE3bI, TTIAHETHI, UX
BUIUMOE ABrkeHne. ComHeuHast
cucrema
90/2 Connue. ConHeuHass aKTUBHOCT.
Nctounuk sHeprum CosHIA U 3BE31T
3BE3/1bI, UX OCHOBHBIE
91/3 XapaKTEpUCTUKU. 3BE3/1bI TTIaBHOU

II0CJIEI0BATENbHOCTU. BHYTpeHHee

ctpoenue 38&3/1. COBpeMEHHbBIE



https://m.edsoo.ru/ff0d0e38
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MIPEICTABJICHUS O IPOUCXOKACHUHU U
sposronuu CoJiHIA U 3BE3 ]

Muneynsiii [1yte — Hama
92/4 Tanaxtuka. ITomoxenne u
nemkenne Conana B ['ajakTuke

93/5 lNamaktuku. YE€pHbIe ABIPHI B A1pax

TaJIaKTHUK

Bcenennas. Pazberanue rajakTuk.
94/6 Teopust bonbIoro B3phIBa.
PenukroBoe uznydeHue.

Meraranaktuka

95/7 KonTponbhas pabota «neMeHTbI
ACTPOHOMHUU U aCTPOPHUIUKI

96/8 Hepemiennsie mpo6ieMsl
aACTPOHOMHUHU

O6o06matomuii ypok. Pons dpuzuku
¥ aCTPOHOMHUH B IKOHOMHUYECKOM,
97/1 TEXHOJIOTHYECKOM, COIMAIBHON U
ATHYECKOH cepax NesTeTbHOCTH
YyeoBeKa

O6o0matomuii ypok. Pons u mecto
(GU3UKU ¥ aCTPOHOMUHM B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

98/2

O6o06marommii ypok. Posb
99/3 ¢buznyeckoit Teopuu B
(bopMHpOBaHUU MPEACTABICHUHN O

¢du3nueckoil kapTHHE MUpa




100/4

O6o06maromuii ypok. Mecto
(H3HnUecKoil KapTHHBI MHpA B
001IeM psily COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX
IPEICTaBICHUI O MPUPOLEe

101

Pe3epBHbIil ypok. MarHutHoe mnoJie.
DNeKTpOMarHuTHasK WHITYKITUS
Ontuka. OCHOBBI CELUATIEHON
TEOPHH OTHOCUTEIBHOCTH

102

Pesepnbiii ypok. KBanToBas ¢usuka.

DneMeHThl aCTPOHOMUU U
acTpou3uku

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
I[TPOT'PAMME

102



https://m.edsoo.ru/ff0d1784

YUYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

1. I'.A. Msxumes, b. b. Byxosues, H.H. Corckuii ®uzuka 10 k1. dusuka
10 knacc. ba3oBblii U yriyOneHHbIH ypoBeHb. YueOHUK. Mockaa.
ITpoceemienue, 2020 r.

2. T'.J. Maxumes, b.b. Byxosnes, B.M. Uapyrun ®usuka 11 kiacc.
ba3oBblii 1 yriyOsieHHbIl ypoBeHb. YueOHUK. MockBa. [IpocBemienue.
2020 .

3. A.IL PeivmkeBuu. CoopHuUK 3ama4 o pusuke. Mocksa, J{poda, 2005 -
2019 .

4. COopHuk 3ana4 o ¢pusuke 1ig 9 — 11 knaccos. CocraButens ['.H.
Crenanosa. M.: «IIpocsemenne», 1996 r.

5. 3aganus oOpazoBarenbHOro noprania Pemry EI'D

METOJUYECKHUE MATEPHAJIBI IS YYUTEJIA

6. I'.J. Makumes, b. b. byxosnes, H.H. Corckuit ®u3uka 10 k1. ®uszuka
10 knacc. ba3oBblii U yriayOJaeHHBIN YPOBEHb. Y UEOHUK.
Mocksa.llpocsemenne, 2020

7. I'.4. Mskuies, b.b. byxosues, B.M. Uapyrun ®usuka 11 knacc.
ba3oBbIil 1 yriy0sieHHbIH ypoBeHb. YueOHUK. MockBa. [IpocBenienue.
2020

8. A.IL PemvmkeBuu. CoopHUK 3ama4 1o pusuke. Mocksa, J[poda, 2005 -
2019 r.

9. Coopnuk 3amau o gusuke as 9 — 11 kimacco. CocraBurens ['.H.
CrenanoBa. M.: «IIpocBemenue», 1996 r.

10. FO.A. CaypoB. ®wusuka. [loypounsie pazpadbotku. 10 kmacc. [Tocobue
U1t 061ieo0pazoBaTenbHbIX opranusanuii. Mocksa. [Ipocsemenue. 2015

11.}0.A. CaypoB. dusuka. [Toypounsie pazpabotku. 11 kmacc. [Tocobue
TSt 00111600 pa30BaTENbHBIX OpraHu3anuii. bazoBsiil 1 yriryOIeHHbIN
ypoBeHb. Mockaa. IIpocemenue. 2017 r.

12.CO0pHHK TECTOBBIX 3aJJaHUM 11 TEMATUYECKOTO M UTOTOBOT'O KOHTPOJIS.
®usuka 10 knacc. M.: «uremnext-Lientp», 2004 r.

13.C.M. Aunpapromeuknt, A.C. CiiyxaeBckuii. ®usuka. «k KoHCTpyKTOp»
CaMOCTOSTENbHBIX U KOHTPOJIbHBIX padboT. 10 — 11 kacchl.

14. [Tocobue qis yuureneit. M.: Ilpocsemnienue, 2010



HUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETH

HNHTEPHET

HNuTepHeT-pecypcol

1.

2.

o

Xusas ¢usuka: odyuaromias nporpamma. http://www.int-
edu.ru/soft/fiz.html

VYpoku ¢usuku ¢ ucnoib3oBanuem MaTepHeTa.
http://www.phizinter.chat.ru/

3. ®usuka.ru. http://www fizika.ru/
4,
5

. dusuka: QJICKTPOHHAA KOJUICKIUS OIIBITOB.

dusuka: KoJuiekus oneIToB. http://experiment.edu.ru/

http://www.school.edu.ru/projects/physicexp

Karasor cceutok Ha pecypcesl o dusukehttp://www.ivanovo.ac.ru/phys
becmiatHbie o0y4aroliye mporpaMMel Mo
dbusuxehttp://www.history.ru/freeph.htm
JlabopaTopHbie paboThl 10 Pusnke. BupTtyanbHbie 1abopaTopHbIE
paboTtsLhttp://phdep.ifmo.ru
AHumanusi pu3NIECKUX MpoIeCcCoB

o0wsscuenussmu. http://physics.nad.ru

10.®usnueckast SHIIUKIIONEINAS

http://www.elmagn.chalmers.se/%?7eigor
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