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MMOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEr0 OOIIEro
oOpa3oBanus pa3zpaboTaHa Ha OCHOBE MOJIOKEHUH U TpeOOBaHMI K pe3yibTaTaM
OCBOEHHUSI OCHOBHOM 00pa3oBaTeNbHON mporpammbl, mnpeacTtaBieHHbXx B OI'OC
COO, a Ttakxke c yuy€roM deaepaibHONH pabouell mporpamMmbl BOCHUTAHUS U
KOHLIETILIUMA TpenojiaBanus yuyeoHoro npeamera «Dusmnka» B 00pa3zoBaTeIbHBIX
OpraHMu3alUsIX Poccuiickon Oenepanuu, PEeATU3YIOLINX OCHOBHEIE
o0Opa3oBaTelibHbIE MPOTPAMMBI.

Copmepxanue mporpaMmbl MO (PU3MKE HAMpaBleHO Ha (OPMUPOBAHHE
€CTECTBEHHO-HAYYHOU KapTUHBI Mupa oOydaromuxcs 10—11 kinaccoB npu 00yueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-JIEATEILHOCTHOTO MOJX0/1a.
[Iporpamma no ¢usuke coorBeTcTBYET TpedoBaHusIM GI'OC COO K mmaHupyeMbIM
JUYHOCTHBIM, MIPEIMETHBIM H METANPEIMETHBIM pe3yiIbTaTaM OOyUEHHsI, a TAKKe
YYUTBIBAET HEOOXOIUMOCTh peaM3aIlii MEXIPEIMETHBIX CBs3eH (U3UKUA C
€CTECTBEHHO-HAYYHBIMHU YUYE€OHBIMU MpeiMeTaMu. B Hell onpenensitoTcsi OCHOBHbIE
1EeIM u3ydeHus: GU3uKU Ha YPOBHE CPEAHEro 00111ero oopa3oBaHusl, MIaHUPyEeMbIe
pe3ynpTaThl OCBOGHHMS Kypca (PU3MKHU: JUYHOCTHBIC, METaNpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK Ha OA30BOM YPOBHE, B

TOM YHCJIE TIPEIMETHBIE PE3YJIbTATHI MO rojlaM 00yUYEHUS;

e conepkaHue yuebHoro mpenmMera «Pusnka» mo rojgaM oOyueHusl.

dusnka Kak Hayka O HamOoJjee OOIIMX 3aKOHAaX MPHUPOABI, BBICTYyIAas B
KauecTBe y4eOHOro ImpeiMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHUU 00 okpyxatromiemM Mupe. [lIkonpHbIN Kypc GU3UKH — CUCTEMOOOPA3YIOIIUMA
JUIsl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHHWM, HW3Y4aeMbIX XHMHEH, OHOJIOTHEH,
busndeckoit reorpadueir u actpoHommer. lcmonp3oBaHWE W AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  OMpeAeNseT XapakTep M pa3BUTHE
Pa3HOOOPa3HBIX TEXHOJIOTHH B c(hepe SHEPTETUKH, TPAHCIIOPTA, OCBOEHHUS KOCMOCa,
MOJYYEHHS] HOBBIX MAaTEpHUaJIOB C 3aJaHHBIMH CBOMCTBAMHU U Apyrux. M3yuenue
(bU3UKKM BHOCUT OCHOBHOM BKJIa/1 B ((OPMHUPOBAHNE €CTECTBEHHO-HAYYHON KapTHHBI
Mupa oOydJarormuxcsi, B (OpMUpPOBaHHE yMEHUN MPUMEHSATh HAYYHBIA METO
MO3HAHUS MPU BBITIOJHEHUU UMHU YUYE€OHBIX UCCIIEIOBAaHUMH.

B ocHOBY Kypca ¢pu3uku 151 ypOBHSI CpeIHEr0 001Iero 00pa3zoBaHus MOJ0KEH
pSA UIeH, KOTOPbIE MOKHO pacCMaTpHUBaTh KaK MPUHLUIIBI €70 TOCTPOEHUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEM KypC SBIISIETCS JIOTMYECKU
3aBEPIIEHHBIM, OH COJICPKUT MaTepual U3 BCEX pa3/leJoB (PU3MKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOH, TaK 1 COBPEMEHHOM (DU3HUKHU.

Hoesn ecenepanuzayuu. B coOTBETCTBUM € HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr (¢u3nueckux Teopuid. Bemymmm B Kypce sABisercs
dbopMHpoBaHUE MPEACTaBICHUN O CTPYKTYPHBIX YPOBHSX MaTE€pUH, BEUIECTBE U
nouie.

Hoes eymanumapuzayuu. E€ peanuzanus NPEANoJaraéT HCHOJIb30BaAHUE
TYMaHUTapHOTO TOTEHIMana (PU3NYEeCKOM HayKH, OCMBICICHHE CBA3M Pa3BUTUS
(bu3MKH ¢ pa3BUTHEM OOILECTBA, a TAKKE C MUPOBO33PEHYECKIMH, HPABCTBEHHBIMU
U HKOJIOTUYECKUMU MTPOOTIEMaMHU.

Hoes npuxnaonou nanpaesnennocmu. Kypce husuku mpemnoiaraet 3HakoMCTBO
C IIUPOKUM KPYTrOM TEXHMUYECKHUX U TEXHOJIOTMUYECKUX MPHIOKEHUH MU3YyYEeHHBIX
TEOPUH U 3aKOHOB.

Uoes skonocusayuu peanusyeTcss MOCPEACTBOM BBEICHUS DJIEMEHTOB
CollepaHusl, TMOCBSIIEHHBIX SKOJOTMYECKUM MpoOjieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHbI C Pa3BUTHEM TEXHUKM M TEXHOJIOTMH, a TakXke OOCYXIEHHUS
npo6JieM palMOHAIBHOTO MPUPOIONOIB30BAHUS U SKOJIOTHUECKON 0€30MaCHOCTH.

CTep>KHEBBIMHU JJIEMEHTAaMHU Kypca (PU3MKM HAa YPOBHE CPEIHEro OOIIEero
oOpa3zoBanus sBIAIOTCS (pusnyeckue Teopuu (HopMUpOBaHHE MPENCTABICHUN O
CTPYKTYpE NOCTpOEHUSI (U3HUUECKON TeOpHH, posid (GyHIaMEHTAIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX IPECTABICHUAX O IPUPOJIE, PAHUIIAX TPUMEHUMOCTHU
TEOpUH, JIJIs1 ONTMCAHUS €CTECTBEHHO-HAYUHBIX SBJICHUH U MPOLIECCOB).

CucTeMHO-IeSITeIbHOCTHBIN MOJAX0A B Kypce (PU3WMKH peallu3yeTcsl MPEexae
BCEro 3a CUET OpraHU3alldyd IKCIEPUMEHTATBHOU AESTENbHOCTH O0Yy4YaroIUXCs.
Jl1st 6a30BOro ypoBHS Kypca (PU3UKHU — 3TO UCIOJIb30BAHUE CUCTEMbI (PPOHTAIIbHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U J1a00paTOPHBIX pabOT, KOTOPHIE B IPOTrPAMMeE
no ¢u3nKe OObEIUHEHBI B OOLIMI CIHCOK YYEHHMUECKHUX MPAKTUYECKHUX pPadoT.
Brinenenne B ykazaHHOM TiepeuHe J1a0OpaTOpHBIX pPadOT, MPOBOAUMBIX JJIs
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCSl yYaCTHUKaMHU 00pa30BaTeIbLHOrO Mpolecca
UCXOJI1 U3 OCOOEHHOCTEW MIIaHUPOBAHUS U OCHalleHUs kaOunera usuku. [lpu
3TOM OOEcreunBaeTcsi OBJaJACHHE OOYYAIONIMMHCS YMEHHUSIMH IPOBOAMUTH
KOCBEHHBIE HM3MEPEHHUS, HMCCIEAOBAaHUS 3aBUCUMOCTEH (PU3NYECKUX BEIMYUH U
MOCTAaHOBKY OIBITOB MO MPOBEPKE MPEITIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHKUE yAENSIETCS PEIICHUIO paCUETHBIX U KaYE€CTBEHHBIX 3a/1au.
[Tpu 3TOM A5t pacu€THBIX 3a7a4 MPUOPUTETOM SBIIIOTCS 33/1a4U C SBHO 3aJJaHHOU
busznyeckoil MOZeNnpl0, TO3BOJIAIONIME NPUMEHATh W3YYCHHbIE 3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U HWHTETpUpPYs 3HAHHUS U3
pa3HbIX pa3nenoB. [ KaueCTBEHHBIX 3a7ad MPUOPUTETOM SIBJISIOTCS 3aJaHUs Ha



OOBsICHEHUE MpOTeKaHUs (U3NYECKUX SBICHHI M MPOIECCOB B OKpY’KaIOIIEH
KHU3HHM, TpeOyromue BbIOOpa (PU3MUECKON MOJeNnu Uil CUTyallud MpPaKTHKO-
OPUEHTHPOBAHHOI'O XapaKTepa.

B cooterctBuu ¢ TpedoBanusimu @I'OC COO k MaTepHalibHO-TEXHUYECKOMY
o0ecrneyeHni0 y4yeOHOro mpouecca 0a30BbI ypOBEeHb Kypca (PU3MKH HA YPOBHE
cpenaHero obmero oOpa3oBaHUS TOJDKEH H3Yy4aThCs B YCIOBHUSAX MPEAMETHOTO
KabnHera (U3UKKM WIM B YCJIOBUSAX HMHTETPUPOBAHHOTO KaOWHETa MPEeIMETOB
€CTECTBEHHO-HAYYHOTO 1MkKiIa. B kabuHeTe (QU3HMKU JOMHKHO OBITH HEOOXOAMMOE
nabopaTopHoe 0OOpyJOBaHUE ISl BBITIOJHEHUS YKa3aHHBIX B TPOrpaMMe TI0
¢u3MKe yIeHUYECKUX MPAKTUYECKUX PabOT U IEMOHCTPAIIMIOHHOE 000pYyI0BaHHE.

JleMoHCTpalMOHHOE  00OpyAoBaHuEe (QOpPMUPYETCSI B COOTBETCTBHHM C
OPUHIUIIOM MHHAMAJIBHOM  JTOCTAaTOYHOCTH U  OOECIEeYMBACT IMOCTAHOBKY
NEPEYUCICHHBIX B TporpaMMe Mo (PU3HKE KIIOYEBBIX JEMOHCTpAIMil s
UCCIICIOBAaHMUSI  U3yYaeMbIX SIBICHUA M  TPOIECCOB, OMIUPUYECKUX U
(dyHIaMEHTaNbHBIX 3aKOHOB, MX TEXHUYECKUX MTPUMEHEHHH.

JIabopaTopHoe oOOpyJqOBaHHE U YYEHHYECKHX MPAKTUYECKHX padoT
dopmupyeTcss B BHJE TEMAaTUYECKUX KOMIUIEKTOB M OOecreunBaeTcsi B pacuére
OJIHOTO KOMILJIEKTa Ha JABYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUIEKTHI
7a060paTOpHOTO O0OPYAOBAHHS JOJDKHBI OBITH TIOCTPOEHBI HAa KOMIUIEKCHOM
UCIOJIb30BAHNU AHAJIOTOBBIX W HU(POBBIX MPUOOPOB, a TaKkKe KOMIIBIOTEPHBIX
U3MEPUTENBHBIX CUCTEM B BHJIE IU(POBHIX 1a00OPaTOPUH.

OCHOBHBIMU 1IENISIMU U3y4€HUS (PU3UKHU B 00IIeM 00pa30BaHUU SIBISIFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHUS OOYYaroIIMXCS K HAYYHOMY
U3YYCHUIO TPUPOJbI, PA3BUTUE HUX HHTEJUICKTYalIbHBIX M TBOPYECKUX
CIOCOOHOCTEM;

e Ppa3BHUTHE NPEJCTABICHUI 0 HAYYHOM METOJie IO3HAHUS U (OPMHUPOBAHUE
UCCIIEIOBATENLCKOIO OTHOIICHUS K OKPYKAIOLIUM SIBJICHUSIM;

e (opMHpOBaHHE HAYYHOTO MUPOBO33PEHHS KaK Pe3yIbTaTa H3yueHHUs: OCHOB
CTPOCHUS MaTepHH U PyHIAMEHTAIbHBIX 3aKOHOB (DU3UKH;

o ¢opmMHupoBaHHE YMEHHMH OOBACHATH SBICHUS C HCHOJIb30BAHUEM
¢u3nUecKux 3HAaHUN M HAyYHBIX JI0OKA3aTeIIbCTB;

e (opMupoBaHHE MPEACTABICHUN O ponu (U3MKK A PA3BUTHS IPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHUH.

JlocTikeHne 3THX Iefieil obecreunBaeTcsl pelieHueM CIIEeIYyIoNMX 3a1ad B

npoliecce U3yyeHust Kypca GU3MKHU Ha YPOBHE CPEIHEro 00I1ero oopa3oBaHus:

e TPHUOOpPETEHUE CUCTEMBI 3HAHUI 00 00UTNX (PU3NIECKIX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpHUAX, BKIIOYAs MEXaHHKY, MOJIEKYSIPHYIO (U3HKY,
3IIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY U 3JI€MEHTHI aCTPOPHU3UKH;



e (opmupoBaHue yMEHUI TPUMEHATH TEOPETUUYECKUE 3HAHMUS IS
OOBbACHEHHS] (PU3NYECKUX SBJICHUW B TMPUPOJAE U I TPUHATHUS
MPAKTUYECKUX PEIICHUN B MOBCETHEBHOM KU3HU;

e OCBOCHHE CMOCOOOB peLICHHS pa3IUYHbIX 3a7ad4 C SIBHO 3aJlaHHOU
¢uznyeckoil Monenblo, 3aJay, MOAPa3yMEBAIOIIMX CAMOCTOSTEIHHOE
co3nanue GU3NUeCcKo MOJIENH, aIeKBAaTHOW YCIOBUSIM 3a]1a4H;

e TMOHMMaHUE€ (U3MYECKUX OCHOB M MPUHIUIIOB JEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOIIYIO
cpeny;

e OBJIAJICHUE METOJIaMU CAMOCTOSITEILHOTO TUIAHUPOBAHUS W MPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIW3a W HHTeprpeTanuud MHGOpMaIiH,
onpeeseHus: JOCTOBEPHOCTH MOTYYEHHOTO pe3yJIbTaTa;

e CO3JaHUE YCJIOBUU Ul Pa3BUTHsS YMEHUU NPOEKTHO-UCCIIET0BATEIBCKOM,
TBOPYECKOU IEATENBHOCTH.

Ha wusyuenune ¢usuku (06a30BBI ypOBEHb) HAa YpOBHE CPEIHEro OOIIero
obpazoBanus otBoauTcs 136 vacos: B 10 kitacce — 68 yacoB (2 yaca B HENEJ0), B
11 kmacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipennaraemeiii B mporpamMMe mo (U3MKE IMepeueHb J1abopaTOPHBIX H
IPAKTUUECKUX paboT SBISIETCS PEKOMEHJIOBAaHHBIM, YYHMTENb JI€JaeT BbIOOp
npoBeneHusl J1abopaTopHbIX pabOT M OMNBITOB € YYETOM MHIAMBHUAYaJIbHBIX
0COOEHHOCTEHN 00yJarOIUXCS.



COJEPXAHUE OBYUYEHUA
10 KJTIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOT'O MIO3HAHUSA

®usuka — Hayka o mnpuponae. HayuHble mMeToabl IO3HAHUSA OKPYKAIOLIETO
Mupa. Posb 3kcriepuMeHTa U TEOpUU B IPOLECCE MO3HAHUS TPUPObL. DKCIIEPUMEHT
B (u3HKe.

MonenpoBanue (U3MUECKUX SIBIEHUN U mpoueccoB. HaydHble rumoressl.
dusnueckre 3aKOHbI U TEOPUH. I'paHUIBI NPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBUA.

Ponp u mecto ¢usuku B (HOpMUPOBAHMM COBPEMEHHON HAYYHOW KapTUHBI
MUpa, B IPAKTUYECKOMN NEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBsle M ULU(QPOBBIE H3MEPUTEIbHBIE NPUOOPBI, KOMIBIOTEPHBIE
JATYUKH.

Pa3nen 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe ABMKEHUE. OTHOCHTEIBHOCTh MEXAHUYECKOTO JBUKEHUS.
Cucrema otcuéra. TpaeKkTopusi.

ITepemerienne, CKOpOCTh (CpeaHssE CKOPOCTb, MTHOBEHHAasi CKOpPOCTb) H
YCKOPEHUE MAaTEPUAIBHOW TOYKH, MX MPOEKIMH HAa OCU CHCTEMBl KOOPAMHAT.
CrnoxeHue nepeMeleHui U CI0KEHUE CKOPOCTEN.

PaBHOMEepHOE M paBHOYCKOpPEHHOE MNpsMOJIMHEHHOe nBuxkeHue. ['paduku
3aBUCUMOCTH  KOOpDAMHAT, CKOPOCTH, YCKOpPEHHsA, IIyTM M IIepEMEIIECHUs
MaTepUaJIbHON TOYKH OT BPEMEHU.

CBoOomHOE TIazieHue. Y CKOpeHHe CBOOOTHOTO TaICHU.

KpuBosnmHenHOE NBMKEHUE. [[BH>KEHNE MaTEPUATIbHOM TOYKH IO OKPY>KHOCTH
C TOCTOSIHHOM MO MOJIYJIK0 CKOPOCTBIO. YTJIOBas CKOPOCTh, JIMHENHAs CKOPOCTb.
ITepuon u yactota obpaieHus. LleHTpocTpeMUTENBHOE YCKOPEHUE.

TexHudeckue yCTpOHMCTBA M IPAKTUYECKOE IPUMEHEHHE: CIUIOMETP,
JBUYKEHUE CHAPS0B, LIETIHBIE U PEMEHHBIE TEPEAAUN.

Llemoncmpayuu

Mopenb cucTteMbl OTCUYETA, WIIOCTpAUUs KMHEMATUYECKUX XapaKTEPUCTHK
JIBAYKEHUS.

ITpeoOpa3oBanne ABMKEHUH C UCIIOIB30BAHUEM IIPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AYXE U B pa3peKeHHOM IIPOCTPAHCTBE.

HabGmronenne aBmkeHus Tena, OPOLIEHHOTO MOJ YIJIOM K TOPHU3OHTY H
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJeHUSI.

HamnpaBnenue CKOpOCTH IPU ABUKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHne HEpaBHOMEPHOTO JIBUXEHHUS C LIEIBIO ONPENCICHUS MIHOBEHHOU
CKOpOCTH.

HccnenoBanre COOTHOLIEHHUS MEXAY NYTSIMHU, MNPOMIAECHHBIMUA TEJIOM 3a
MOCJIEAOBATENbHBIE PAaBHBIE MPOMEXKYTKH BpPEMEHM TIPU PAaBHOYCKOPEHHOM
JBUKEHHUU C HAYaJIbHOW CKOPOCTHIO, PABHOM HYJIIO.

M3ydeHne nBUKEHNUs IapUKa B BA3KOM )KUIKOCTH.

W3yuenune nBuKEHUS Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Jlunamuka

[Ipunuun  otHocutenbHOCTH  ['anmuned. IlepBeit  3akoH  HeroToHa.
NuepruanbHble CUCTEMBI OTCYETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cuit. Bropoii 3akon HeroToHa 11t
MaTepuagbHOW TOUKU. Tpernuit 3aKkoH HproTOHA 1711 MaTepUaIbHbIX TOYEK.

3akoH BcemupHoro taroreHus. Cuia Tsxkectu. llepBas kocmuyeckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokos, ckoiabxeHus, kauenus). Cuna tpenus. Cyxoe
Tpenue. Cuia TpeHus: CKOJbXKEeHUsl U cuia TpeHus nokos. Koadduuuent tpenus.
Cuita cOnpOTUBIIEHUS PU IBUKEHUU TEJIA B AKUJIKOCTH WIIN Ta3e.

[ToctynaTensHoe U BpalaTeabHOE ABMKEHUE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHIIBI OTHOCHUTENBHO OCH BpamieHus. [limedo cuibl. YcmoBus
paBHOBECUSA TBEPAOIO TEIA.

TexHuyeckue yCTpOMCTBAa M MPAKTUYECKOE NPUMEHEHHE: MOUINITHUKH,
JBH>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBienne nHepuUH.

CpaBHEHME MACC B3aMMOJICHCTBYIOIINX TEI.

Bropoiu 3akon HeroToHa.

HN3mepenue cu.

CrnoxeHue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT niehopmaruu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

YcnoBust paBHOBecHs TBEPAOTO Tena. Buapl paBHOBeECHS.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomoi

N3ydenue aBmxeHust Opycka 1o HaKJIOHHOW TJIOCKOCTH.



HccnenoBanue 3aBUCUMOCTH CHJI YIPYTOCTH, BO3HUKAIOIIMX B NPYXKUHE U
PE3MHOBOM 00pa3siie, OT uX aedopMaruu.

HccnenoBanue yClaOBUM pPABHOBECUS TBEPAOrO Tela, HMMEIOLIEro OCh
BpAILCHHUS.

Tema 3. 3akoHbl cCOXpaHeHUA 6 MeXaHuKe

NmnyneCc MarepualibHOM TOUYKM (Tena), CUCTEMbl MaTEpHUAJIbHBIX TOYEK.
HMIynbC cuibl 1 U3MEHEHHME HMITyJIbCa TeEJd. 3aKOH COXPAHEHUs HMITYJIbCA.
PeaktuBHOE nBUKEHHE.

Pa6ota cuibl. MOIIHOCTH CHUJTBI.

Kunernyeckass sHeprus MaTepualbHOM TOUYKH. Teopema 00 H3MEHEHHH
KMHETHUYECKOW SHEPIHH.

[ToTennmanbHas DHEPIHUSL. [TorennmanbHas DHEpPrus yIpyro
nedopMUpOBaHHOM Mpy)UHBL. [loTeHInanbHas sHeprus Teia BOIU3U MOBEPXHOCTH
3eMuIH.

[ToreHunanbHble W HENOTEHUUaIbHble  cuibl.  CBsi3b  pabOThI
HEIOTCHIUAIBHBIX CUJI C U3BMEHEHHEM MEXaHU4ECKOM YHEPTUN CUCTEMBI TEJI. 3aKOH
COXpaHEHUsI MEXaHUYECKON YHEPTUU.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE NMPUMEHEHHE: BOJOMET, KOIIED,
IIPYKUHHBIN [TUCTOJIET, IBMXKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs] UMITYJIbCA.

PeaktuBHOE nBUXKEHHE.

[lepexon moTeHIMATbHON YHEPTUH B KHHETUUECKYIO M OOPATHO.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomoi

N3ydyeHne aOCOIIOTHO HEYNPYyroro yaapa ¢ MOMOIIBIO JIBYX OJMHAaKOBBIX
HUTSHBIX MAsITHUKOB.

HccnenoBanue cBsA3M pabOTHl CUIIBI C U3MEHEHHEM MEXaHWYECKOW IHEPTHH
TeJa Ha PUMEepe PACTSKEHMS PE3MHOBOTO JKI'yTa.

Pasnen 3. MosekyasipHas pu3nka 1 TEPMOJIMHAMHUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYECKOU Mmeopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUU U UX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Huddysus. Xapakrep ABWKEHHS U
B3aHUMOJECUCTBUSA 4YaCTUIl BemlecTBa. MoAenum CTpOEHHsI Tra30B, XKHIKOCTEU U
TBEPABIX TN U OOBSICHEHHE CBOWMCTB BEILIECTBA HA OCHOBE 3TUX Mojeneld. Macca u
pa3mepsbl MmoJekyn. KomnuectBo Beniectsa. [locrossHHas ABoraapo.

TennoBoe paBHOBecue. Temrieparypa u €€ usmepenue. lllkama temmneparyp
Lenbcus.



Mopens wupeanbHOro rasa. (OCHOBHOE  ypaBHEHHME  MOJIEKYJIIPHO-
KMHETHYECKOW TEOpPUHM HACAIbHOrO raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpeaHEl KHWHETHMYECKOM SHEPruy TEIJIOBOTO JBWXKEHUA dvacTull rasza. [llkana
temneparyp KeneBuna. ['azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3omporiecchl B UAEaIbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHUE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHE: TEPMOMETD,
O6apomeTp.

Llemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbITel 110 MU Py3un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUYKEHUS.

Mopaens onbita IlITepHa.

OnbITHI, JIOKa3bIBAIOIIINE CYILLIECTBOBAHHE MEXMOJIEKYISIPHOTO
B3aUMOJIENCTBUSL.

Mopaenb, WUTIOCTpUpYOLIas TPUPOAY AaBICHUS ra3a HA CTEHKU COCY/a.

OneIThl, WUIIOCTPUPYIOIIME YPaBHEHUE COCTOSHHS MJICAJBHOTIO Tasa,
U30IPOLECCHI.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

OmnpeneneHue Macchl BO3AyXa B KJIIACCHOM KOMHATe€ Ha OCHOBE H3MEPEHUI
00bEMa KOMHATBI, JaBJICHHS U TEMIIEPATypPhl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEX]ly TapaMETPAMH COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounamuku

TepmoaunamMuueckass cucrema. BHyTpeHHS JHEpPruss TEPMOAMHAMHUYECKON
CUCTEMBI U criocoOb!l €€ n3MeHeHus. KoianuectBo TemnoTsl u pabota. BHyTpenHsis
DHEPrusi  OAHOATOMHOIO  HWJEalbHOrOo  rasa. Buael  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKIMS, U3JIy4eHUE. Y IeJIbHAs TEIIOEMKOCTh BEILIECTBA.
KonnuecTBo TEIOTH NpH TEIIONEepeaaye.

[Tonsitue 06 ammabatHom mponecce. I[lepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHrne mepBOro 3akOHAa TEPMOJMHAMUKM K u3ompoueccam. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoauHamMuki. HeoOpaTuMoCTh MPOIIECCOB B IPUPOJIE.

TeruoBpie  mammHbl.  [IpuHOWNBI  JEWCTBHS — TEIUIOBBIX — MAIIIKH.
[IpeoOpa3zoBanusi SHEPrUM B TEIUIOBBIX MammHaX. KoaddumueHnT monae3Horo
nevctBus TemwtoBoi mamuHbl. [{ukn KapHo m ero kosddummeHT mojae3Horo
JNEUCTBUS. DKOJIOTMUYECKUE MPOOIEMbl TEIIIOIHEPTETUKHU.



TexHuueckue yCTpoWcTBA U MPAKTUYECKOE TNPUMEHEHHE: JIBUraTeib
BHYTPEHHETO CropaHusi, ObITOBON XOJOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpPEHHEH HSHEPruy Tella MPH COBEPIICHWH PAaOOTHI: BBUIET
npoOKku W3 OYTBUIKM TIOA JCUCTBHEM CXKATOTO BO3ayXa, HarpeBanwe 3¢upa B
JATYHHOU TpyOKe MyTEM TpeHUs (BUACOEMOHCTPALIHS).

N3meHeHue BHYTpEeHHEH SHEpTrUn (TeMIlepaTyphl) Teja Mpu Terionepeaaye.

OmnbIT 10 aAnabaTHOMY PAaCUIMPEHUIO BO3AyXa (OIBIT C BO3IYIIHBIM OTHUBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENS] BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JIBUTATEJI.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomwl

HN3mepeHnne yaenbHON TEMIIOEMKOCTH.

Tema 3. Acpecammnvie cocmosanus eeuyecmea. Dazoevie nepexoovl

[TapooOpa3oBanue u konmeHcamnus. Mcmapenne u kurnenune. AOCOTIOTHAS U
OTHOCUTEJIbHASL BIIAXKHOCTh BO31yxa. HacellieHHBI mnap. YaenbHas TeroTra
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATYPbl KUIIEHUS OT JABJICHUS.

TBépnoe Teno. Kpucramnmnueckue u amopdHbie Tena. AHU3OTPOIUS CBOMCTB
kpuctamioB. Kunkue xpucramibl. CoBpeMeHHble Marepuanbl. [lnaBiaeHue u
KpUCTAJIM3aus. Y IebHast Teriora miasneHus. CyOaumars.

VYpaBHeHue TerIoBoro OanaHca.

TexHuueckue yCTpOHMCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTHUHU MOJYyUYECHUS] COBPEMEHHBIX MAaTEpPHUaJIOB, B
TOM YHUCJIE HAHOMATE€pPUAJIOB, U HAHOTEXHOJIOTHUHU.

Llemoncmpayuu

CBolicTBa HACHIIIIEHHBIX MTAPOB.

Kunenue npu mnoHMKEHHOM JIaBJICHUU.

CriocoObI M3MepeHUs BIAXKHOCTH.

HaGmronenne HarpeBaHus ¥ MiaBieHHUs KPUCTATMYECKOTO BEIIECTBA.

JleMOHCTpalust KpUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepeHre OTHOCUTENbHON BIaXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoguHAMMKA
Tema 1. Inekmpocmamuxa
DnekTpu3anus Tea. DISKTPUIECKUil 3aps. [[Ba BU1a 3JIEKTpUUYECKUX 3apsid0B.
[IpoBOAHUKM,  JUANEKTPUKH U TOJYNPOBOJHUKU. 3aKOH  COXpAHEHUSs
AIEKTPUYECKOTO 3apsa.
Bzaumopeiictue 3apsaoB. 3akoH KynoHa. TodedyHbIN 3JIEKTPUUECKUAN 3apsil.
OnekTpuyeckoe mnoje. Hanpsok€HHOCTe  anekTpudeckoro mnoiid.  IIpuHuumn



CYyHEPNO3ULIMU BJEKTPUUECKUX MOJeH. JINHUM HanpsHKEHHOCTH AJIEKTPUYECKOTO
OJISL.

Pabota cui anekTpocratudyeckoro nosis. [lorenmuan. Pa3HocTh mOTEHIMANOB.
[IpOBOIHUKM M AUBNEKTPUKU B BJIEKTPOCTATUUECKOM TMoJie. [luanexrtpuueckas
MIPOHULIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHCATOPa.

TexHudeckue yCTpOMCTBA W MPAKTUYECKOE IPUMEHEHUE: SIJIEKTPOCKOII,
AIIEKTPOMETpP, DBJIEKTPOCTaTHUECKas 3allUTa, 3a3€MJICHHE ODJIEKTPONPUOOPOB,
KOHJIEHCATOp, KONMMPOBAJIBHBIN anmnapar, CTPyHHbBINA IPUHTED.

Jlemoncmpayuu

YCTpONCTBO U IPUHIIUII ICUCTBUS JIEKTPOMETPA.

BzauMopenicTBrEe Ha3IEKTPU30BAHHBIX TEIL.

DIEeKTpUUECKOE MOJIE 3aPSKEHHBIX TEN.

[IpOBOAHUKH B DIEKTPOCTATUYECKOM IIOJIE.

DJIEKTPOCTATUUECKAS 3aLIUTA.

JIMBIEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIONIaan
IJIACTUH, PACCTOSAHUS MEXIY HUMH U JUAJIEKTPUUECKON TPOHULIAEMOCTH.

DHeprus 3apsHyKEHHOTO0 KOHAEHCATOPa.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3mepenne 2neKTpoEMKOCTH KOHIEHCATOPA.

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

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIEKTPUYECKOIO TOKA.
Hcrounuku Toka. Cuia Toka. [locTosiHHBIN TOK.

Hanpsbxenue. 3akon OMa 17151 y4acTKa LETH.

DNEKTPUYECKOE COIMPOTUBIICHUE. YAEIbHOE COMNPOTHBJIECHUE BEUIECTBA.
[TocnenoBaTenpbHOE, MapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TPOBOJHUKOB.

Pabora nsnextpuueckoro Toka. 3akoH Jxoyns—Jlenma. MonrHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOABUKYIIAsl CUJa M BHYTPEHHEE COINPOTUBIICHHE HCTOYHMKA TOKA.
3akoH Oma 11 OHOM (3aMKHYTOM) 3JIeKTpU4YecKoi nenu. KopoTtkoe 3ambIkaHue.

DONeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTD
CONIPOTHUBJIEHUS METAILIOB OT TeMIlEpaTypbl. CBEPXITPOBOAUMOCTD.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX TYyYKOB.

[TomynpoBOIHHKH. CobOcTBeHHas u MIPUMECHAS MIPOBOJIUMOCTh
noJIynipoBoHUKOB. CBoiCTBa p—n-niepexoa. [lomynmpoBoIHUKOBBIE TPHUOOPHI.

ONeKTpUYeCKUuid TOK B pacTBOpax M pacijaBax  AJIEKTPOJUTOB.
DIIEKTPOJIUTHYECKAS TUCCOUUALMS. DIEKTPOIIU3.



OneKTpu4ecKuii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSATENIbHBIN
pa3psa. Momuus. [Inazma.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IIPUMEHEHHE: amIepMeETp,
BOJIBTMETP, PEOCTaT, HWCTOYHUKMA TOKA, OJJICKTPOHATpPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN THUO,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUO/I, TaJIbBAHUKA.

Jlemoncmpayuu

N3Mepenune Cuitbl TOKa U HAPSIKEHHUS.

3aBUCUMOCTh COMPOTUBIICHUS IUIMHIAPUYECKUX MTPOBOJHUKOB OT JIJIMHBI,
IJIOIIAY TTOTIEPEYHOTO CEUCHUSI U MaTEpUAIIA.

CMenaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpsiMoe wW3MepeHHe SIEKTPOIABMXKYIIEH cuibl. KOpoTkoe 3ambIKaHHE
rajJjbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO CONMPOTHUBJICHHUS.

3aBUCHUMOCThH COIPOTUBJICHUSI METAILIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB INEKTPOIUTOB.

HckpoBoii pa3psa M IPOBOJUMOCTb BO3yXa.

OOHOCTOPOHHSISE TPOBOAMMOCTD AUOA.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomoi

N3ydeHne cMEmaHHOI0 COEIMHEHUS PEZUCTOPOB.

N3mepeHne 3JIeKTPOIBUKYILIEH CUJIbI MCTOYHMKA TOKAa M €ro BHYTPEHHETO
CONIPOTHUBJICHUS.

Hab6mronenue anextponmsa.

MexnpeaMeTHble CBSA3H

Nzyuenne xypca ¢usuku 0a3oBoro ypoBHsa B 10 kiacce oCyIIECTBISIETCS C
Y4ETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OHOJOTMU, XUMHUH, reorpaduu U TEXHOJIOTHUH.

Meorxcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAYYHOIO
MO3HAHUS: SIBJICHWE, HAay4YHbIA (hakT, TUMOTEe3a, (Pu3nyeckas BEIUYMHA, 3aKOH,
Teopusi, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: penieHWe CUCTEMbl YpaBHEHWH, JIMHEHHas (QyHKIuUs,
napa6oa, runepOosa, ux rpaduku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIUU:
CHHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIUHA HA OCU KOOPJUHAT, CI0KEHUE BEKTOPOB.

buonoeusa: mexannueckoe ABMKEHUE B KUBOHU npupoje, nuddysus, ocmoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUIbI TEIUIONEPEaaUuH, TEIJIOBOE PABHOBECHUE),
AIEKTPUYECKUE ABJICHUS B )KUBOM ITPUPOJE.

Xumus: TUCKPETHOE CTPOCHUE BEUIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MACCAa, TEIIOBBIE CBOMCTBA TBEPBIX TEJI, XKUJKOCTEU U Ta30B,



AIIEKTPUUECKUE  CBOWCTBA  METAJUIOB,  JJIEKTPOJIUTHYECKAss  JAUCCOLMALUS,
rajibBaHUKa.

l'eocpagpus: BnaxXHOCTb BO3/1yXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE ABHKEHHN C HCHOJIB30BAaHHEM MEXAaHU3MOB,
y4€T TpPEHUS B TEXHUKE, NOMAIIUIHUKHA, HCHOJb30BAHUE 3aKOHA COXPaHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET W JApyrue), IBUTaTelb BHYTPEHHEIrO
Cropanusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
NOJIy4YEHUs] COBPEMEHHBIX MAaTepHaloB, B TOM YHCJIE HAHOMATEpUAJOB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATUYECKas 3alluTa, 3a3eMJICHHE 3JIEKTPONPUOOPOB,
KCEpOKC, CTPYMHBIN MIPUHTED, ANEKTPOHArpeBaTebHbIC npuodOPHI,
AIIEKTPOOCBETUTEIbHBIE MPUOOPHI, rajIbBaHUKA.

11 KIIACC

Paznen 4. JiaekTpoauHaAMHUKA

Tema 3. Macnummnoe nose. In1eKmpoOMazZHUMHAA UHOYKUUA

ITocTostHHBIE MarHuTHI. B3anMoaencTBrUE IMOCTOSHHBIX MAarHUTOB. MaruutTHoe
noje. Bektop marautHOM uHAyKIMU. [[pyHIKUN Cyneprnio3suiiui MarHuTHBIX MOJIEH.
Jluanu MarHuTHOM wuWHAyKUuMH. KapThHa JIMHUNA MAarHUTHOW HHAYKUIHMM TIOJIS
MOCTOSIHHBIX MarHuTOB.

MarautHOe T1OJIe MNPOBOJHMKA C TOKOM. KapThHa nuHWA WHAYKIUU
MAarHUTHOTO TOJS JUJIMHHOTO MOPSIMOrO IMPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HalIpaBJICHUE.

Cuina Jlopenua, €€ MOJlyJib U HanpaBiieHUE. J[BUKEHHUE 3apsSyKEHHOM YaCTHUIIbI
B OJTHOPOJIHOM MarHUTHOM mnoJie. Pabota cuisl Jlopenia.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
MHOYKIUAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanes.

BuxpeBoe »snexkrpuueckoe Imosie. OIJEKTPOJBMXKYIAs CUJla HHAYKIUUA B
MIPOBOJIHUKE, IBUKYIIEMCS TTOCTYIIATENBHO B OJJTHOPOJHOM MarHUuTHOM MOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBIIEHME CaMOMHIYKIMHU. OJIEKTPOJBIKYIIAs  Ccuja
CaMOUHIYKIIUU.

DHeprus MarHUTHOTO TMOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpOMCTBA W MPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMATHUTBI, JJIEKTPOJABUTATEIb, YCKOPUTEIH 3JIEMEHTAPHBIX
YacTUll, UHIYKIHOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JIEKTPOHHOTO MyYKa MArHUTHBIM TTOJIEM.

JIvHUM MHIYKIWA MAarHUTHOTO TTOJIS.

B3aumonencTere 1ByX MPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cuibl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMAarHUTHON MHIYKIWH.

[IpaBuiio Jlenna.

3aBUCHUMOCTD JJIEKTPOJABUKYIIEH CHIIbI MHIYKIIMU OT CKOPOCTH WM3MEHEHHS
MarHuTHOTO ITOTOKA.

SIBiieHME CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydyeHrne MarHuTHOTO MOJIsL KATYIIKH C TOKOM.

HccnenoBanne AEHCTBUS NOCTOSSHHOTO MarHUTa Ha PaMKy C TOKOM.

HccnenoBanue siBIEHUA 3JIEKTPOMATHUTHOM UHAYKIIHH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOJ1€0aHus

KonebarenbHasgs  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KoOJIeOaHMS.
["apmonnueckue xonebanus. Ilepuos, wacrora, ammumtyaa u (aza KoJeOaHUIA.
[IpyXuHHBI MasTHUK. MaTreMaTU4eCKU MasTHUK. Y PaBHEHHE TapMOHUYECKHUX
kosneOanuii. [IpeBpaiienue 3Heprun Npu rapMOHNYECKUX KOJIeOaHUSX.

KonebatenbHbiii KOHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJIOaHUS B
UJCATBHOM KOJEOATeIbHOM KOHType. AHAIOrus MEXIy MEXaHUYECKUMH U
AIIEKTPOMArHUTHBIMU KoneOanusimu. @Dopmyna TomcoHa. 3aKOH COXpaHEHUs
SHEPrUH B UJICATHHOM KOJIE0aTEIbHOM KOHTYPE.

ITpencraBienue o 3aTyxaroUMX KojeOaHUsAX. BeIHYX/IeHHbIE MEXaHUUECKHE
KosebaHus. PezoHanc. BbIHy X 1€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMSL.

[lepemennblii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
IIEPEMEHHOIO TOKAa. AMIUIMTYIHOE€ W JCHUCTBYIOIIEE 3HAYEHHUE CHJIBI TOKA H
HaIpsKECHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U NOTpPeOICHUE AIEKTPUUECKON
DHEPrUU. DKOJIOTMYECKUE PUCKHU NPU MPOU3BOACTBE NIEKTpodHepruu. Kymnbrypa
VCIIOJIb30BaHUs DJIEKTPOIHEPIUU B IIOBCETHEBHOM KU3HMU.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JIIEKTPUUYECKUN
3BOHOK, T€HEPATOP NIEPEMEHHOT0O TOKA, TUHUU JJIEKTpOIIepeaay.

Jlemoncmpayuu

HccnenoBanue mnapamMeTpoB KOJIEOATENBHOM cHCTEMbl (IIPYXUHHBIA WIH
MaTEMaTUYECKU MASITHUK).



HaGmronenue 3aryxaromumx KojieOaHui.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaAHUH.

Hab6mronenue pesonanca.

CBOOOTHBIE IEKTPOMArHUTHBIE KOJICOAHUSI.

OcuunorpaMmbl (3aBUCUMOCTH CUJIBI TOKA M HANPSDKEHUSI OT BPEMEHU) IS
AIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3onanc mnpu moCIENOBATENbHOM COEAUHEHHHM PE3UCTOPA, KaTyIIKU
WHYKTUBHOCTHU U KOHJIEHCATOpa.

Mojienb JIMHUY 3JIEKTPONEPENAYN.

Yuenuueckuii sxkcnepumenm, 1abopamophvie pabomoi

HccnenoBanue 3aBUCMMOCTH NEpUOJAa MaJbIX KoJieOaHUM Ipy3a Ha HUTU OT
JUIMHBI HUTU U MAcCChI Ipy3a.

HccnenoBanne neEpeMEHHOTO TOKA B LEMH U3 MTOCIEI0BATEIBHO COEAUHEHHBIX
KOHJIEHCATOPA, KATYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 371eKMpPOMAZHUNLHbBLE 60JIHbL

MexaHnueckrue BOJHBI, yciaoBUsA pacnpocTtpaHeHus. Ilepuon. CkopocThb
pacrnpocTpaHeHusT W JJiuHa BOJIHBL. [lomepeuHble W TPOIOIBHBIE BOJIHBI.
HuTepdepentus u qudpakius MEXaHHYECKUX BOJH.

3Byk. CkopocThb 3ByKa. [ poMkocTh 3ByKa. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3JIYyYEHUS JJIEKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJsiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)K€HWE, MPEJIOMIICHUE, MOIspu3anus, AUPPaKIns,
uaTepdepenius. CKOpoCcTh IEKTPOMATHUTHBIX BOJIH.

[IIxana 3MeKTpOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMarHUTHHIX BOJH B
TEXHUKE U OBITY.

[IpuHLMIBI paguOCBSI3U U TeNEeBUACHUS. Paqnonokanus.

DONEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHuyecknue yCTpPOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJIbTPAa3BYKOBasi OUAarHOCTMKAa B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHUK, TEJIEBU30p, aHTeHHA, TesegoH, CBY-meus.

Jlemoncmpayuu

OO0pa3zoBaHue M paCIPOCTPAHCHUE TTOTIEPEUHBIX U MPOTOTHHBIX BOJIH.

Konebmomeecs Teo Kak HCTOYHHK 3BYKa.

HabGmronenue orpakeHus: M NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepeniinu u qudpakiii MEXaHUYECKUX BOJIH.

3BYKOBOI pE30HAHC.

HaGmronenue cBsi3m TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYI0N W
4aCTOTON KOJIeOaHMIA.



HccnenoBanre CBOMCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTPayKEHHE, ITPEJIOMIICHUE,
noJisipu3aius, 1uPpakus, THTepPepeHIus.

Tema 3. Onmuxa

['eomerpuueckas onrtuka. lIpsmoimHENHOE pacnpoCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyd cBera. ToueuHbId HCTOYHUK CBETA.

OTtpakeHue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxkeHuit B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEJTOMIICHHUS CBeTa. AOCONMIOTHBIN MOKa3aTeh
npenomiieHusa. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIM yroa MOJHOIO
BHYTPEHHETO OTPAKEHHUSI.

HMucnepcust cBera. CoXKHBIN cocTaB 0enoro ceeta. LBer.

Cobuparonire 1 paccerBarolye TuH3bl. ToHkas TnH3a. DoKycHOE paccTosiHUE
U ONTUYECKasi CHiia TOHKOW JuH3BL [locTpoeHue n3obpaxeHuit B coOMparomux u
pacceuBaromux JuH3ax. PopMysa TOHKOM JIMH3BL. Y BEJIMUCHUE, JaBAEMOE JIMH3O0M.

[Ipenensl NpUMEHUMOCTH FEOMETPUUECKON ONTUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHHUKHU.
VYcnoBust HaOMOIEHUST MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpeHIIMOHHOU
KapTUHE OT IBYX CHH(A3HBIX KOTEPEHTHBIX NCTOYHHUKOB.

Hudpakums cBera. JludpakumonHas peméTka. YCIOBHE HaOIIOAEHUS
INIABHBIX ~MAakKCUMyMOB IIpM  NAJE€HWH MOHOXPOMAaTHYECKOrO CBETa Ha
TU(GPAKIMOHHYIO PEIIETKY.

[lonspuzanus ceera.

TexHndecknue yCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHWE: OYKH, JyIa,
doToamnmapar, TPOCKIIMOHHBIA aImapaT, MHUKPOCKOI, TEJIECKON, BOJOKOHHAS
ONTHKA, TUPPAKIMOHHAS PEIIETKA, OISIPOUI.

Jlemoncmpayuu

[IpsmMonuHEHOE pPacHpOCTPAHEHUE, OTPAXKEHHE U IPEIOMJICHHE CBETA.
OnTuueckue mpruOOpPHI.

[lonHOE BHYyTpeHHEE OTpakeHUE. Moieslb CBETOBOAA.

HccnenoBanre CBOMCTB M300pakeHUH B JIMH3aX.

Mopaenn MUKpOCKOMa, TEIECKOIIA.

Hab6mronenue natepdepennmm cpera.

Hab6mronenue nudpaxium ceera.

HabGmnronenue nucnepcuu cBera.

[TonyuyeHne cnekTpa ¢ MOMOLIBIO IPU3MBL.

[Toydyenue cnexkTpa ¢ MOMOIIbI0 AUGPAKIIMOHHON PEIIETKY.

Habmonenue nonsipusaiiu cBera.

Yuenuueckuui sxcnepumenm, 1abopamopuvie pabomoi

N3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.



HccnenoBanre CBONCTB M300pakeHUH B JTIMH3aX.
HaGmronenue nucnepcuu cBera.

Pasnen 6. OcHOBBI crieIUAJIBHON TEOPHMH OTHOCUTEIbHOCTH
['paHnLIBI TPUMEHUMOCTH KJIACCUYECKON MeXaHUKHU. [locTynarsl ciennaibHON
TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTH MOJYJII CKOPOCTH CBETa B BaKyyMe,
MPUHINI OTHOCUTEIBHOCTH DUHILTEHHA.
OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJIJIEHUE BPEMEHH M COKpAICHHUE
JUTVHBI.
OHeprus ¥ UMIYJIbC PENSTUBUCTCKON YaCTULIBI.

CBsi3bp Macchl C BHCpFHCﬁ U UMITYJIbCOM pCH}ITPIBPICTCKOﬁ JaCTHUIIbI. 9HCpFI/IH
ITOKOAI.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHM OO ONMUKU

®dotonbl. opmyna [lnanka cBsi3u sHEprUN GOTOHA C €r0 YaCTOTOM. DHEPrus
U UMITYJbC (POTOHA.

OTtkpeiThe 1 ucciaeaoBanue ¢potodddexra. OnbiThl A. I'. CTosieToBa. 3aKOHBI
dboroaddexra. YpaBuenue ODiuHmTeitHa 1 doToddderra. «KpacHas rpanuiiay
dboTorpdexra.

JlaBrienne cBeta. OnbiThl I1. H. JleOGenena.

XHUMHUYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpONCTBA U MPAKTHUECKOE MNpUMEHEHHE: (OTOIIEMEHT,
dboToaTYMK, COoJIHEUHAasi OaTapesi, CBETOIUO/I.

Llemoncmpayuu

®o1orh(DHEeKT Ha YCTAaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeIHETo GoTodddexra.

CBeToauon.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[Lmanerapnas mopens aroma. Ilocrynmarel bopa. M3nmydenue wu morioumieHue
(GOTOHOB MpU Mepexoje aToMa C OAHOTO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
cnekTpoB. CHEKTp ypOBHEN 3HEPIUHU aTOMa BOJOPOAA.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpounsa. KopnyckynsspHo-BOJIHOBOM
Jyallu3M.

CIOHTaHHOE U BBIHYKJICHHOE U3JIyYCHHE.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE IMPUMEHEHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIN KOMITbIOTED.

Llemoncmpayuu



Monens onbiTa Pezepdopra.
Onpenenenue JUIMHBI BOJIHBI Ja3epa.
HabGnrogenue iMHeHyaThIX CIEKTPOB U3ITyUEHHUS.
Jlazep.
Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomoi
HaOGmronenue muHeRYaToOro CriekTpa.
Tema 3. Amomnoe a0po
OKCIEpPUMEHTBI, JOKa3bIBAIOIINE CIOKHOCTh CTPOCHHs sapa. OTKpbITHE
panunoaktuBHOCTH. OnbITH Pe3epdopaa rmo onpeaeneHnto coctaBa paguoakTUBHOTO
m3nydennsi.  CBoiictBa  ambda-, Oera-, ramMMma-u3nydeHus.  BrusHue
PaaMOaKTUBHOCTU HA KUBBIE OPraHU3MBI.
OTkpbITHE TIPOTOHA M HeWTpoHa. HykimoHnHas monenb sjapa ['eiizenOepra—
WBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otomnsl.
Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JlydeHue. 3aKOH paJuOaKTUBHOIO pacraja.
DHeprus CBA3U HYKJIOHOB B sjipe. Saepubie cuibl. Jlepekt Macchl sapa.
SAnepnsie peakunu. [lenenue u cuHTe3 AI€p.
Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl ¥ MEPCHIEKTUBHI
SJIEPHOMN SHEPTETUKU. DKOJIOTHUYECKHUE ACTIEKTHI SIIEPHOIN SHEPTETUKU.
DJieMeHTapHble YacTUIlbl. OTKPBITHE MO3UTPOHA.
Mertoabl HAOMIOACHUS U PETUCTPALIMH 3JIEMEHTAPHBIX YACTHII.
®dynaameHTanpHbIe B3auMOAeCTBUS. EqMHCTBO (hr3nueckoi KapTUHbBI MHpA.
TexHuyeckue yCcTpoMCTBAa U IIPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Bunbscona, siiepHblil peakTop, aTOMHasi 6omM0a.
Jlemoncmpayuu
Cu€TUrK MOHU3HUPYIOIINX YACTULL.
Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomoi
HccnenoBanue TpekoB 4acTHI] (110 TOTOBBIM GoTorpadusim).

Paznen 8. DiemMeHTBI ACTPOHOMUM U ACTPOPUIUKH

Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHUYECKOE 3HAUCHHE
aCTPOHOMMUH.

Buna 3Béznnoro nHeba. Co3Be3ausi, sSipKU€ 3BE3MbI, IUIAHETHI, UX BUAUMOE
JBUKEHUE.

ConuHeyHas cucTema.

Connue. ConHeuyHass akTUBHOCTh. Mctounuwk sHeprun CoJsiHIIA W 3BE3.
3BE3/bI, UX OCHOBHBIC XapaKTEPUCTUKHU. J(MarpaMma «CHEKTpalbHBIM Kiacc —
CBETUMOCTbY». 3BE3/bI TJABHOM IMOCJIEI0BATEILHOCTH. 3aBHUCHUMOCTh «Macca —
CBETUMOCTbY» ISl 3BE37 TJIABHOW IOCJEA0BATENILHOCTH. BHyTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPEJICTABICHUS O MPOUCXOKIAECHUU U 3Booruu ConHua u
3BE3/1. DTambl )KU3HU 3BE3]I.

Mueunsiii Ilyte — Hama ['amaktuka. [lomoxenue m aBukeHue ComHIA B
[Namaktuke. Tunel ranaktuk. Paguoranaktuky u kBasapsl. UEpHBIE ABIPHI B sSApax
rajgakTHK.

Bcenennas. Pacimmpenne Beenennoii. 3akon Xa061a. Paz0eranue rajakTuk.
Teopus bonpiioro B3peiBa. PeukTOBOE M3NMydEeHHUE.

Macmrabnas ctpyktypa Beenennoii. MeraraiakTuka.

Hepeménnsie mpoOieMbl aCTpPOHOMUHU.

Vuenuueckue nabnrooenus

HabGnronenus: HeBOOPYKEHHBIM TJ1a30M C MCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPWIOKEHUHN JJI ONpE/eNIeHUs MOJI0KEeHUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE co3Be3/1usd CEeBEpHOro MOIYyIapus U IpKUE 3BE3/BI.

Ha6monenus B Teneckon Jlynsl, maner, Maeunoro Ilytu.

O6o01maomee NOBTOPEeHUE

Ponb ¢u3uku U acTpoOHOMUUM B HIKOHOMHYECKOM, TEXHOJIOIMUYECKOM,
COIIMAJIbHOM M 3TUYECKOM cdhepax AesITEIbHOCTH YeJIOBEKa, POJIb U MECTO (PUBUKH U
ACTPOHOMHUU B COBPEMEHHOW HAYYHON KapTHHE MHUPA, POJIb PU3NIECKON TEOPUH B
(dbopMUpOBaHUU TIPEACTABIECHUN O GUBNYECKON KapTHHE MHUPA, MECTO (PU3UUECKON
KapTUHBI MHUpa B O0HIEM psily COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MPEACTABIICHU O PUPOJIE.

MexnpeaMeTHble CBSA3H

Nzyuenue xypca ¢usuku 0a3oBoro ypoBHsa B 11 kiacce ocyIiecTBisieTcs ¢
Y4ETOM COAEPIKATENBHBIX MEXIPEAMETHBIX CBA3€d C KypCaMM MAaTE€MaTHKH,
OHOJOTMU, XUMHUH, Treorpaduu U TEXHOJIOTHUH.

Meorcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHUEM METOAOB HAYYHOTO
NO3HAHMS: SIBIICHUE, Hay4YHbIH (PakT, rumote3a, (u3MyecKas BEIUUYHMHA, 3aKOH,
Teopusi, HaOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIb, H3MEPEHHUE.

Mamemamuxa: pelIEHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKUMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPHl U MX IMPOEKLUHMH HAa OCU KOOPAMHAT, CIOXKEHHUE BEKTOPOB,
IPOM3BOJHBIC 3JEMEHTAPHBIX (YHKIUH, TPU3HAKK MOJ0OUS TPEyrOJIbHUKOB,
oTpe/ieTICHUE TUIOMIAIN TIOCKUX (GUTYp U 00BEMA TElI.

buonoeusa: »nektpuueckue SBICHUS B JKUBOM Mpupoje, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPHUPOJE, ONITHUYECKUE SIBJIECHUS B KUBOW MPUPOAE, ACHUCTBHE
paguanyy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpPOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAs CTPYKTypa TBEPABIX
TEJ, MEXaHU3Mbl 00Pa30BaHUs KPUCTANINYECKON PEIIETKH, CIIEKTPATbHBINA aHAIIN3.



l'eoepaghusi:  mMarHuTHBIE TIONMIOCA 3eMJIM, 3aJIEKM MarHUTHBIX Py,
dboTochEMKa 36MHOM MMOBEPXHOCTH, MPEJCKaA3aHUE 3eMJICTPSCCHUIA.

Texunonocus: NWHUAM DJEKTPOINEpenady, TI€HEPATOp MEPEMEHHOTO TOKa,
ANEKTPOJIBUTATENIb, WHAYKUHOHHASA I1€4b, pajaap, PaguONpPUEMHUK, TEIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIMOHHBIN ammapar, BOJIOKOHHAS ONTHKA,
coJIHeUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne yueOHOro mpeamera «Dusmka» Ha ypoOBHE CpETHETO OOIIeTro
obOpasoBanus (0a30BbIN YPOBEHB) MOJDKHO OOECMEUYUTH TOCTHKCHHUE CIIETYFOIINX
JMYHOCTHBIX, METAITPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yueOHOTO TIpenMera «Du3nkay TOHKHBI
OTpakaTb TOTOBHOCTb M CIIOCOOHOCTh OOYyYalOIUXCS PYKOBOACTBOBATHCS
chOpMUPOBAHHONW BHYTPEHHEW TMO3HMIIMEH JUYHOCTH, CHUCTEMOM IIE€HHOCTHBIX
OpUEHTAllUM, TO3UTUBHBIX BHYTPEHHHX  YOEXKJEHHH, COOTBETCTBYIOIIHUX
TPaJAMIIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0O0IeCcTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U OMBITA JIEATEIILHOCTH B MPOIECCE pealn3allii OCHOBHBIX HalpaBJICHUN
BOCIIUTATENIBHOU ESITENLHOCTH, B TOM YHCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM O0YYAIOIIErOCsl KaK aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

NPUHATHE  TPAJUIIMOHHBIX  OOIICUETIOBEYECKUX  T'yMAHUCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTb BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TIPa)KAaHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYIpaBJIeHUU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMO/ICICTBOBATH C COLIMATbHBIMU HHCTUTYTaMHU B COOTBETCTBHHU C
X QYHKIIUSAMHA U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHON U BOJIOHTEPCKOM NEATEIBHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTh POCCUNUCKON TPaXKAAHCKON UIEHTUYHOCTH, TATPUOTU3MA;

[IEHHOCTHOE OTHOIIEHWE K TOCYJApCTBEHHBIM CHMBOJAM, JTOCTHUXKEHUSIM
POCCHICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUUECKOIO MTOBECHUS;

CIIOCOOHOCTh OIIEHMBATh CHUTYallMI0 W MPUHUMATh OCO3HAHHBIE PELICHUS,
OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
NEATEIbHOCTU YYEHOIO;

OCO3HAHUE JIMYHOTO BKJIAJIa B MOCTPOEHUE YCTOMYUBOIO Oy IyIIEro;

4) 3cTeTH4eCKOr0 BOCIIUTAHMS

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

S) Tpy10BOr0 BOCIIMTAHMS:



UHTEpPEC K pa3MuHbIM cdepam npodhecCUOHATBHOM eATeTbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PM3UKOM M TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oynyiuel mpodeccuu 1 peanu30BbIBATh COOCTBEHHBIE KU3HEHHBIE IJIaHBI;

TOTOBHOCTh U CIIOCOOHOCTHh K OOpPa30BaHUIO M CaMOOOpa30BaHUIO B 00JIaCTH
(bU3UKY HA IPOTSHKEHUN BCEH KU3HH,

6) 3K0J10rH4eCcKOro BOCIIMTAHUSA:

c(hOPMUPOBAHHOCTh JKOJIOTHYECKON KYJIBTYpbI, OCO3HAHUE TJI00aTBLHOTO
XapakKTepa KOJOTHUUECKHUX MPOOIeM;

IJIAHUPOBAHKUE U OCYILIECTBIIEHUE IEMCTBUM B OKPYKAIOIIEH CpeJie HA OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacuIMpeHre OmbITa JESITebHOCTH SKOJOTMYECKOM HAaMpaBI€HHOCTH Ha
OCHOBE UMEIOLIUXCS 3HAHUMN 1O (PUBHKE;

7) HEHHOCTH HAYYHOI'0 ITO3HAHUSA:

c(OpPMUPOBAHHOCTh MHPOBO33PEHUSI, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HaHUE IIEHHOCTU HAYYHOM JEsTENbHOCTH, TOTOBHOCTH B MPOIECCE
U3y4eHus: GU3UKU OCYIIECTBIISITh MPOEKTHYIO U UCCIIEOBATENBCKYIO IS TEIbHOCTD
WHIUBUYaAJIbHO U B TPYyIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBIE YHMBEPCAJIbHBIE YUeOHbIE HeiiCTBHS
Ba3oBble Jjornyeckue JeiicTBHA:
CaMOCTOATENIbHO  (popMynMpoBaTh U aKTyalIM3UpOBaTh  MNpoOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UEMU JEATEIbHOCTH, 3a/1aBaTh IapaMeTpbl U KPUTEPUH HX
JIOCTHIKCHMS;
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pPacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C YU4ETOM aHAIM3a WMEIOIIUXCS
MAaTE€PUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTb KOPPEKTHUBHI B JICSITEIBHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJILTATOB
1[EJISIM, OIIEHUBATh PUCKU MOCIEACTBUI IEITEILHOCTH;
KOOPJIMHUPOBATH M BBITIOIHATH pa0OTY B YCIOBUSX PEATLHOTO, BUPTYAIbLHOTO
¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS,
pa3BUBaTh KPEATUBHOE MBIIIUICHUE TP PEIICHUH )KU3HEHHBIX MTPOOJIEM.
Ba3oBhIe uccieaoBaTe/LCKHeE JeCTBUA:
BJIAJICTh HAYYHON TEPMHUHOJIOTHMEH, KJIIOUEBBIMU IOHATHUSMHU U METOJAAMHU
buznuecKoil HayKu;



BJIaJIETh HAaBbIKAMH y4€OHO-MCCIIEI0BATENbCKON M MIPOSKTHON EATEIbHOCTH
B 001acTu (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TOMCKY
METOOB pELIeHHUs 3a1a4 (PU3NYECKOTO COACPXKAHMS, NPUMEHEHHIO Pa3IMYHbIX
METOJIOB MMO3HAHUS;

BJaJ€Th BHUAAMU JEATEIBHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTanuy, NpeoOpa3oBaHUI0O U MPUMEHEHUIO B Pa3IUYHBIX Y4EeOHBIX
CUTYalMsIX, B TOM YHCJIE NIPH CO3AaHNUN Y4eOHBIX MPOEKTOB B 00JaCTH (DPU3UKH;

BBISIBJISITH TPUYMHHO-CJICACTBEHHBIE CBSI3M U aKTyaJM3UpOBaTh 3a4auy,
BBIIBUTATh TUIOTE3Y €€ PEeIIeHus, HAXOUTh apTyMEHTHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUI, 3a]JaBaTh MapaMeTPbl U KPUTEPUH PEIICHUS;

aHATM3UPOBATh IOJyYEeHHBbIE B XOJE pEIIeHUs 3afaud  pe3yJIbTaThl,
KPUTUYECKH OIICHHWBATh UX JIOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (opMmynupoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENbHOM
JeSITEIbHOCTH, B TOM YHCIIE IPU U3yYeHUH (DUBUKH;

JlaBaTh OLICHKY HOBBIM CUTYAIMsIM, OLICHUBATh MPUOOPETEHHBIHN OIBIT;

yMeTh MEPEHOCHTh 3HaHUSA 10 (U3UKE B MPAKTUUECKYI0 00J1acTh
KU3HECATEIIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HBIX IPEIMETHBIX 00IacTei;

BBIJIBUTATh HOBBIE UJICH, IPEJIaraTh OPUTHHAIBHBIE TIOJXO/bI U PELICHUS;

CTaBHUTb NPOOJIEMBI U 33]]a4H, IOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:

BJIa/IeTh HaBBIKAMH MOJy4eHUS UHGOPMAIUU (PU3NYECKOTO COAEPIKAHUSA U3
UCTOYHUKOB Pa3HBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBISATh IOUCK, AaHAlU3,
CHUCTEMaTH3alMI0 M HMHTEpIpeTalrio MHOOPMAIMKM pPa3IUYHBIX BUAOB U (popm
IpECTaBICHHUS,;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIIUH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX ¥ KOMMYHHKAI[MOHHBIX
TEXHOJIOTUI B pEIIeHUN KOTHUTHUBHBIX, KOMMYHHKATUBHBIX U OpPraHU3aIllMOHHBIX
3a7a4 ¢ coO0AeHreM TpeOOBaHUH HIPrOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTUEHBI,
pecypcocOepekeHrsi, MPaBOBbIX U JTUYECKMX HOPM, HOpM HH(POPMAIMOHHOM
0e301aCHOCTH;

CO3/aBaTh TEKCThl (DPU3MUECKOTO COJEp’KaHUS B Ppa3IUYHbIX (hopmarax c
y4€TOM HazHa4YeHUs UH(OPMAIMH U 1IeJIEBON ayAUTOPUH, BHIOMPAsk ONTUMAIIbHYIO
dbopMy npeacTaBIeHUS U BU3yaTH3aLIH.

KoMMyHHKATHBHBIE YHHBePcaIbHbIe yueOHbIe 1elCTBHUS:
OCYILIECTBIIATH OOIIEHUE HAa YPOKaxX (PU3UKU M BO BHEYPOUHOU NESTEIHLHOCTH;
pacro3HaBaTh MPEANOCHUIKM  KOHQIMKTHBIX CHUTyallMiidi W  CMsr4artb
KOH(JIUKTBL;



Pa3BEPHYTO M JIOTMYHO H3JaraTb CBOK TOYKY 3PEHHMS C HMCIIOJIb30BaHUEM
A3bIKOBBIX CPE/ICTB;

MIOHMMATh W HMCHOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIWBUILYAIBHOU
paboThI;

BbIOMpaTh TEMATUKYy W METOJbl COBMECTHBIX NEHCTBHI C YYETOM O0OIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

NPUHAMATh L€JIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BbIBATH WU
KOOPJIWHUPOBATh ACUCTBUA MO €€ NOCTHKEHHIO: COCTaBJISTh IUIAH JICWCTBHM,
pacrnpenenartb poid ¢ y4E€TOM MHEHHH y4YacTHHUKOB, OOCYXIaTh pe3yJbTaThl
COBMECTHOM paboThI;

OIICHMBATh KaY€CTBO CBOETO BKJIa/Ia M KaXKJOr0 YYaCTHUKA KOMaH/Ibl B OOIIUH
pe3ynbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

IIpe/uiaratb HOBBIE IIPOEKTHI, OLEHUBATh MWJIEH C TO3MLHWHM HOBW3HBI,
OPUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYILIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B PA3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUYECTBO U BOOOPaKEHHE, OBITh MHUIIMATUBHBIM.

PeryasiTuBHbIE yHUBeEpPCAJbHbIE YUeOHbIe 1eliCTBUS
Camoopranusanus:

CaMOCTOSITEJIbHO OCYILECTBIISATh MMO3HABATEIbHYIO JAESITENBHOCTh B 00JACTH
GU3NKM W acCTPOHOMHUH, BBISBIATH MPOOJIEMBI, CTaBUTh W (POPMYyIHUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTABJATh IUIAH PEHICHUS PACUETHBIX M KAUYE€CTBEHHBIX
3a/1a4, MJ1aH BIMOJHEHUS MPAKTHYECKON pabOThl ¢ YYETOM UMEIOUIUXCSI PECYPCOB,
COOCTBEHHBIX BO3MOXHOCTEH U MPEANOUYTEHUN;

JlaBaTh OLIEHKY HOBBIM CHUTYaIIUSIM;

pacMpATh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX TPEIITOYTCHHI;

Jenatb OCO3HAHHBIM BBIOOp, apryMeHTHpOBaTh €ro, Oparb Ha ceds
OTBETCTBEHHOCTbH 3a PEILICHHUE;

OIIEHUBATh IPUOOPETEHHBIN OIIBIT;

CrocoOCTBOBAaTh (POPMUPOBAHUIO M TPOSBICHHUIO HPYAUIMU B 00JIaCTH
(bU3UKH, TOCTOSIHHO TIOBBINIATH CBOM 00pa30BaTENbHBIN U KyJIbTYPHBIA YPOBEHbD.

CaMOKOHTPOJIb, 3MOUMOHAJIbHBIN HHTEJJIEKT:

JlaBaThb OLEHKY HOBBIM CHUTYalHsIM, BHOCHUTb KOPPEKTHUBBI B NIESITEIBHOCTD,
OIICHUBAaTh COOTBETCTBUE PE3YJIHTATOB LETISIM;

BIAJCTh HABBIKAMH  IIO3HABATENbHOW  pediekcur KaKk  OCO3HAHUS
COBEpLIAEMbIX JCHCTBHII W MBICIUTEIBHBIX MPOILIECCOB, HX PE3YIbTATOB U
OCHOBaHUM;

UCIIOJIb30BaTh MPUEMBI PeIICKCUU JUIsl OLICHKU CUTYyalluu, BHIOOpA BEPHOTO
pelieHus;



yMETh OIIEHWBAaTh PHUCKH W CBOEBPEMEHHO NPHHUMATh PEIICHUS IO UX
CHI)KCHHUIO;

NPUHUMATh MOTHUBBI WM apTyMEHTHl JPYTHX TP aHalW3e pPe3yIbTaToB
JeSITENIbHOCTH;

OPUHUMATH ce0sl, MOHUMAsi CBOM HEJOCTATKU M IOCTOMHCTBA;

NPUHUMATh MOTHUBBI M apTyMEHTHl JPYTHX TpU aHaIW3e pPe3yIbTaToB
JIeSITEIEHOCTH,

npU3HaBaTh CBOE MPABO U MPABO APYTUX HA OMIUOKH.

B mporuiecce nocTrkeHust IMYHOCTHBIX Pe3yIbTaTOB OCBOEHUS POTPAMMBI IO
¢uszuke I ypoOBHSA CpeaHero oOmero oOpa3oBaHHs Yy  OOyYarommxcs
COBEPIICHCTBYETCS OMOIIMOHATBHBIH WUHTEIUICKT, MpeanoJararoIni
c(hOpMHUPOBAHHOCTH:

CaMOCO3HAaHUs, BKIIFOYAIOUIETO CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHATILHOE
COCTOSTHUE, BUJIETh HANIPABIICHUS Pa3BUTHs COOCTBEHHOI SMOLIMOHANBHOMN cephl,
OBITh YBEpPEHHBIM B ce0e;

CaMOpPETYJIMPOBAHMS, BKIIIOYAIONIETO CAaMOKOHTPOJIb, YMEHHE MPHHUMATH
OTBETCTBEHHOCTh 3a CBOE TMOBEJEHHE, CIOCOOHOCTh aJalTUPOBATHCA K
IMOIMOHATBHBIM U3MEHEHHSIM U TIPOSIBIATH TUOKOCTB, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHBALIUY, BKIIIOYAIOUIEH CTpPEMJICHHE K JTOCTHXKEHHUIO LETH U
yCIIexXy, ONTHMH3M, WHHIIMATUBHOCTh, YMEHHE JCWCTBOBATh HCXOJsl M3 CBOHUX
BO3MOKHOCTEM;

IMIMATHH, BKIIOYAIOMIEH CIOCOOHOCTh MOHUMATh SMOIMOHATBHOE COCTOSIHHUE
JIPYTUX, YYUTHIBATH €ro TMpH OCYIIECTBICHUH OOILIEHHs, CIOCOOHOCTh K
COUYBCTBHIO U COIEPEKHUBAHUIO;

COIMATIFHBIX HABBIKOB, BKIIFOUAIOIIUX CIIOCOOHOCTh BBHICTPAanBaTh OTHOIICHUS
C IPYTUMHU JIFOJIbMHU, 3200TUTHCS, POSBIIATh HHTEPEC U Pa3pemiaTh KOH(IUKTHI.

MNPEAMETHBIE PE3YJIBTATDBI

K xoniy o0yuenus B 10 kiacce npeMeTHbIE PE3yJIbTaThl HAa 0230BOM YPOBHE
JOJKHBI OTpaXkaThb C(HOPMUPOBAHHOCTH Yy 00YYAIOIIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4yHOM KapTHHbBl MHpA, B Pa3BUTHH COBPEMEHHOW TEXHHUKU WU
TE€XHOJIOTUH, B IPAKTUYECKOUN ACATEIBHOCTH JIFOIEH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIICH:
MaTepuaibHas TOUYKa, UHEpIUaIbHAs CUCTEMa OTCUYETa, aOCOIIOTHO TBEPJIOE TENIO,
UjieaNbHBIA Ta3, MOJIETU CTPOCHUS ra30B, KUJIKOCTEH U TBEPABIX TEN, TOUCUHBIN
AIIEKTPUUECKUH 3apsij] MpU PEIIeHUH PU3NYECKUX 3a]1ay;

pacro3HaBaTh (pU3nNUecKue SBICHUS (IPOLECCH) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJICKYJISIPHO-KHHETUYECKON TEOPUU CTPOCHHS BEIIECTBA U



AIEKTPOIMHAMUKH: PABHOMEPHOE Y PABHOYCKOPEHHOE MPSMOJIMHEWNHOE JIBUKEHHUE,
CBOOOJHOE TaJICHUE TeJl, IBHKEHUE TI0 OKPYKHOCTH, UHEPIIHS, B3aMMOJICHCTBUE
ten, nuddy3usi, OpOyHOBCKOE NBUKEHUE, CTPOCHUE KUIKOCTEH M TBEPABIX Te,
U3MEeHEeHHEe Oo0BhEMa Tel MpHU HarpeBaHWU (OXJIAXKICHHWH), TEIJIOBOEC PaBHOBECHE,
VCMapeHne, KOHJCHCALMs, IUIABJICHHWE, KPUCTAJUIM3ALNs, KUIICHUE, BJIAXHOCTb
BO3/lyXa, MOBBIIICHUE JABJICHUS Ta3a MPU €ro HarpeBaHWU B 3aKPBITOM COCY]E,
CBSI3b MEXJy MapaMeTpaMHu COCTOSIHUS raza B HU30Ipoleccax, AJIEKTpU3alus Ted,
B3aMMO/JICHCTBHUE 3aPAIOB;

OTIMCHIBATh MEXAHWYECKOE NIBIDKCHHE, MCIONL3Yys (DU3NYECKue BEIMYWHBI:
KOOpJIMHATa, IIyTh, IMEPEMEIICHUE, CKOPOCTh, YCKOPEHWE, Macca Teja, Cuia,
MMIYJIbC Te€Jla, KWHETUYECKas dHEPrusi, MOTCHUUAIbHAS DHEPIUsi, MEXaHUYECKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM MPABUIBLHO TPAKTOBAThH
(GU3UYECKUl CMBICIT HMCIOJIb3YeMbIX BEIMYMH, WX O0O3HAUCHUS U €IUHMUIIBI,
HaXOoJUTh (OPMYJIBI, CBA3BIBAIONINE MAHHYIO (HU3UYECKYIO BEIHYHHY C IPYTUMU
BEJIUYMHAMM;

OIMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOWCTBA TEI W TEIUIOBBIEC SBJICHHUS,
UCIIONB3Ya (U3MUYECKUEe BEJIMYMHBI: JaBJIGHWE Tasza, TeMmIleparypa, CpeaHss
KMHETHYECKAsl DHEPrUsl XaOTUUYECKOIrO JBUKECHUS MOJIEKYJ, CPEIHEKBAApPATUYHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSSI SHEprus, paboTa rasa,
KO3(PhUIIMEHT TMOJIe3HOTO JACHCTBHS TEIUIOBOTO JBUTATENs; TPU OMHCAHUU
NPaBWIbHO TpaKTOBaTh (DU3WYECKUH CMBICT HCIOJIB3YEMbIX BEIMYHH, HX
0003HaUCHUS W EOUHUIBI, HAXOAWUTHh (POPMYIIBI, CBS3BIBAIOIINE JTAHHYIO
(U3UYECKYI0 BETMYHUHY C IPYTUMH BEIHYNHAM;

OIMCHIBATh U3YUYCHHBIE AIEKTPUUECKUE CBOMCTBA BEUIECTBA U JJICKTPUUECKUE
SBJICHUS (TIPOLIECCHI), UCTIONB3Ysl (PU3NUECKUE BETUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUYECKOE TOJIE, HAMPSIKEHHOCTD MOJIsA, MOTEHIIMAN, PAa3HOCTh MOTECHIMAJIOB;
Py ONMHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UUYECKHA CMBICI HCIIOIh3yEMbIX
BEITMYMH, WX OOO3HAYCHHS] W CIWHHIIBI, YKa3biBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTAHHYIO0 (PU3UMYECKYIO BEIMYUHY C IPYTUMHU BEJIMUYNHAMU;

aHaJTM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3YS (PU3UUECKUE
3aKOHBI Y TIPUHUMIBL: 3aKOH BceMUpHOTo Tsarorenus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPAaHECHUS MEXAHWYECKOM JHEPruu, 3aKOH COXPAaHCHUS MMITYJIbCa,
MPUHIUIT CYNEPNO3UIUNA CHUJI, MPHUHLHUII PABHONPABUS WHEPLHUAIBHBIX CUCTEM
OTCU€TA, MOJICKYISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOCHHS BEIIECTBA, T'a30BbIC
3aKOHBI, CBA3b CPEAHEH KMHETUYECKON SHEPIUU TEIJIOBOTO JIBUYKEHHUS MOJICKYJI C
aOCOIOTHON TeMIepaTypou, MEepPBhI 3aKOH TEPMOIMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUYECKOTO 3apsana, 3akoH KyllioHa, mpu 3TOM pasnuyarh CIOBECHYIO
(GOpMYITHPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKCHUE W yCIIOBUS (TPaHMIIBI,
00J1acTH) MPUMEHUMOCTH;



OOBSACHSATH OCHOBHBIE MPUHITUIIBI ICHCTBUS MAITNH, TPHOOPOB M TEXHUUYECKUX
YCTPOMCTB; pa3anyaTh YCIOBHs UX 0€30IaCHOTO MCIOJIb30BaHUS B MIOBCETHEBHOM
KU3HU;

BBIMIOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUIO (PU3NYECKUX SIBICHUNA H
IPOLIECCOB C HCIOJb30BAaHUEM MPSAMBIX M KOCBEHHBIX HM3MEPEHUH, MPU HTOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEpUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHMS, TPOBOAUTH OIBIT U (POPMYIMPOBATH
BEIBOJIBL;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE M3MEPEeHHs (PU3NUECKUX BEIUYUH, MTPU
3TOM BBIOHMpaTh ONTHUMAJIbHBIN CIIOCO0 M3MEPEHHS] W HUCIOJIb30BaTh H3BECTHBIC
METO/TBI OIICHKH TIOTPEITHOCTEH N3MEPECHHIA,

UCCIICIOBAaTh  3aBUCUMOCTH  MEXIYy  (QU3NYCCKUMHU  BEIMYUHAMH  C
UCIIOJIb30BAaHUEM TMPSMBIX H3MEPEHUN, MPU 3TOM KOHCTPYHPOBATH YCTAHOBKY,
(GuKCcHpOBaTh PE3yabTaThl MOJIYUYEHHON 3aBUCUMOCTH (PU3UYECKUX BETMUMH B BUJIE
TaONuUIl U TpadUKOB, IeJaTh BEIBOBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOroaaTh MpaBmiia 0€30MacHOTO TPya MPHU MPOBEICHUU HCCICIOBAHUN B
pamMKax y4eOHOTO DSKCIEpUMEHTa, Y4eOHO-MCCIIEIOBATENhCKOM W TPOSKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOpaTOPHOTO
000pyI0BaHUS;

pemath pacuéTHbIe 3aJadd C SBHO 3aJaHHOW (DU3HYECKOH MOJIeNbIo,
UCTIONB3YS (PM3UUECKHe 3aKOHBI U MPUHITUITBI, HA OCHOBE aHaJIM3a yCJIOBHS 3aa4u
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BEIUYHHBI U (POPMYJIBI,
HEOOXOoUMbIe 171 €€ pElIeHUs, MPOBOAUTH PacuéThl M OICHUBATh PEATbHOCTD
MOJy4YEHHOTO 3HAUY€HUs (PU3HUECKON BEITUYUHBL

pelaTh KaueCTBEHHBIE 3a7a9: BHICTPAUBATH JIOTUYECKH HEMPOTUBOPECUNBYIO
IENOYKY PAaCCYXJCHHI C OMOpONM Ha HM3yYeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH H
bu3ndecKue SBICHNUS;

UCIIOJIb30BAaTh MTPH PEIICHUH Y4eOHBIX 3a/1a4 COBpEMEHHBIE UH(POPMAIIMOHHBIE
TEXHOJOTHH JJIsl TIOUCKA, CTPYKTYPUPOBAHUS, WHTEPIIPETAIIMA U TIPEICTABICHUS
yu4eOHOW W HAYYHO-TIONMYJIAPHOW WH(GOpMAIMK, TOIYYCHHOH W3 Pa3IuYHBIX
UCTOYHUKOB, KPUTUYECKH aHAIM3UPOBATH MOTyIaeMyt0 HHPOPMAITHIO;

IPUBOJIUTH MPUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYKH, O0BSICHEHHE MPOIIECCOB OKPY>KAIOIIEr0 MUPA, B PA3BUTUE TEXHUKH
U TEXHOJIOTHUM;

UCTIONIb30BaTh TEOPETUUYECKUE 3HAHUS 1O (PU3MKE B TOBCETHEBHOM JKU3HU IS
oOecrieueHnss 0€30MaCHOCTH MpU OOpalleHWHu C MPUOOpaMH U TEXHUYECKUMU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS M COONIIOICHUS HOPM 3KOJOTHYECKOTO
MOBEACHUS B OKPYXKAIOLIEH CPEJIE;



paboTaTh B TIpynne C BBIIOJHEHUEM pPAa3IMYHbIX COLMAIBHBIX pOJIEH,
IUIAHUPOBaTh pabOTy TIpyNIbl, PALMOHAIBHO pACHPEAEsaTh OOS3aHHOCTH U
IUIAHUPOBATH JESTEIBHOCTh B HECTAHIAPTHBIX CUTYyalUsAX, aJeKBaTHO OLICHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB T'PYIIIBHI B PEIICHUE PACCMATPUBAEMON MTPOOIEMBI.

K xoniry oOyuenus B 11 kiacce nmpeaMeTHbIe pe3yiabTaThl Ha 6a30BOM YPOBHE
JOJKHBI OTpaXkaTh C(POPMUPOBAHHOCTD Y OOYYaIOIUXCSl YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax poyib U MecTo (pU3MKu B (HOpMHpPOBAHUU
COBPEMEHHOW HAay4HOM KapTUHBI MHpA, B PAa3BUTHM COBPEMEHHOW TEXHUKHU H
TEXHOJIOTUH, B NPAKTUYECKOU NESITENBbHOCTH JIOJAEH, LEIOCTHOCTh U €IUHCTBO
(bu3nYeCKOil KapTUHBI MUPA;

YUUTBHIBaTh TPaHULBl MPUMEHEHHUS M3YUYEHHBIX (PU3MUECKUX MOJIEIEH:
TOYEUYHBIN dJIEKTPUUYECKUIN 3apsil, Jy4Y CBETa, TOYEUHbI UCTOYHUK CBETA, sIepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJI€Jb aTOMHOTO siipa MPH PEIIeHUU (PU3UIECKUX
3az1ay;

pacrno3HaBaTh (PU3NYECKHUE SIBICHUS (IIPOLECCHI) U OOBSICHITh UX Ha OCHOBE
3aKOHOB 3JIEKTPOJUHAMUKN U KBAaHTOBOM (DU3UKU: JIEKTPUUECKas IPOBOJAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMMYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aHUMOJCHCTBHE
MarHuTOB, JJICKTPOMAarHUTHasi WHAYKUWSA, JEWCTBHE MAarHUTHOrO TMOJs Ha
IPOBOJAHUK C TOKOM M JBIKYIIMHCS 3apsf, JIEKTPOMAarHUTHbIE KojeOaHus u
BOJIHBI, IPSIMOJIMHEWHOE pPAaCIpOCTPAaHEHUE CBETA, OTPAXKECHHUE, INPEIOMIICHHUE,
uHTepdepeHys, audpakuus W HOJApU3aLUs  CBETa, JUCHEpCUs CBETa,
dotoanexrpudeckuii 3hpdexT (PpororddhexT), cBeToBOE NaBlICHNE, BOSHUKHOBEHUE
JIMHEWYaTOro CHEKTpa aromMa BOJXOPOJA, €CTECTBEHHAs W MCKYCCTBEHHAas

PaaAnOaAKTUBHOCTD,
OIIMChIBATh HM3YYCHHLIC CBOMCTBA BCIIICCTBA (BJICKTpI/I‘{CCKI/IC, MAarHmMTHBIC,
OIITHYCCKUCE, QJICKTPUYICCKYTIO IMPOBOAUMOCTD Pa3JINYHbIX CpCI[) 141

AIIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3Yys (U3MUECKUE BEIUYUHBL:
DIEKTPUYECKUN 3apsl, CHJIA TOKA, JIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
COMNPOTHUBIIEHUE, PA3HOCTh MOTEHIIMATIOB, 3JEKTPOABMKYIIAs CUja, paboTa TOKa,
WHIYKLIUS MarHUTHOrO MoJisi, cuia Ammepa, cuia JlopeHna, MHIYKTUBHOCTH
KATYILIKW, SHEPrus AJIEKTPUYECKOr0 M MArHUTHOTO IOJIEH, MEPUOJ M YacToTa
KoieOaHuN B KoJeOaTenbHOM KOHTYpe, 3apsi M CHjla TOKa B MpoIecce
TapMOHMYECKHX JJIEKTPOMArHUTHBIX KoJieOaHWi, (OKYCHOE pacCTOSHUE W
ONTHYECKasl CHJIa JIMH3bI, TIPU ONMMCAHUU MPABHIBHO TPAKTOBAaTh (PU3MUYECKU
CMBICJI HCTOJb3YEMBIX BEJIMYMH, WX OOO3HAYEHUS U E€JIMHHUIIBI, YKa3bIBaTb
(bopMyIIbI, CBS3BIBAIOLINE JAHHYIO (PU3UUECKYIO BEIMYMHY C IPYTUMH BEIMUNHAMU;

ONMCBHIBATh M3YyYECHHBIE KBAHTOBBIE SBJICHHMS M NPOLECCHI, HCIOJIb3Ys
¢usznyecKkue BEIMYUHBL: CKOPOCTh 3JIEKTPOMAarHUTHBIX BOJH, JIMHA BOJIHBI U
4acToTa CBETA, SHEPTUs U UMITYJIbC (POTOHA, MEPUOJ TOJypaciaia, SHEPTrus CBsI3U



aTOMHBIX $J€p, INpPU OINHUCAHUU NPABWIBHO TPAKTOBaTh (PU3MUECKUN CMBICI
UCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M EIUHMIBI, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOIME JAHHYIO (U3MYECKYI0 BEJIMYMHY C JPYTMMHU BEJIMYMHAMH,
BBIUUCIIATH 3HAUCHUE (PU3MUECKON BEIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHE MPOLECCHl U SBICHUS, UCIONB3Ys (DU3HUECKHE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATEIBHOIO U NapalieIbHOrO
COEIMHEHUs] TPOBOJHUKOB, 3aKkoH JDxoyns—JleHna, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIUH, 3aKOH MPSMOJIMHEHHOTO PacIpOCTPAHEHUsI CBETA, 3aKOHBI OTPaKEHUs
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DiHIITeiiHa a1 (oTorddekra,
3aKOH COXpaHEHMs SHEPruu, 3aKOH COXPAaHEHHUS HMITYJbCa, 3aKOH COXPAHEHUs
AIIEKTPUYECKOTO 3apsiia, 3aKOH COXpPAHEHMs] MaccOBOrO 4Mcia, noctynarel bopa,
3aKOH paJMOAaKTUBHOI'O pacraja, pu 3TOM pa3inuydaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €ro MaTeMaTU4YeCKO€ BBIPAKEHHWE U YCJIOBHs (TpaHUIbI, OOJIACTH)
IPUMEHUMOCTH;

OIpEAEIIATh HAIIPaBJIIEHUE BEKTOpPA UHAYKLIUNA MarHUTHOTO I10JIs IPOBOIHUKA
C TOKOM, cHJibl AMIiepa u cuibsl JIopeHua;

CTPOUTh M ONMCHIBATh H300paXKEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTHI MO HCCIEAOBAHUI0 (U3NYECKUX SIBICHUNA H
IPOLECCOB C HCIOJB30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEPEHHUU: IPHU ITOM
dbopmynupoBaTh NpodIeMy/3a1ady U TUIOTE3y Y4eOHOI0 SKCIIEPUMEHTa, COOMpaTh
YCTaHOBKY M3 MPEJIOKEHHOTO 000PYI0BaHUsI, TPOBOAUTH OMBIT U (POPMYIINPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSAMBIE U KOCBEHHbIE M3MEPEeHHs (PU3NMUECKUX BEIUYUH, MTPU
3TOM BBIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh H3BECTHBIC
METO/Ibl OLIEHKU MOTPELIHOCTEN N3MEPEHMUI;

UCCIJIEIOBATh 3aBUCUMOCTH (PU3UUYECKUX BEIMYMH C UCIOJIB30BAHNEM IPSIMbIX
U3MEPEHHI: MPH ATOM KOHCTPYHPOBATh YCTAHOBKY, (DMKCHPOBATh PE3yJbTaThl
[OJIyYEHHOW 3aBUCUMOCTH (PM3MUYECKUX BEJIWYMH B BUAE TaONMIl U TIpaduKoOB,
JIeJ1aTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIIEI0OBaHUS;

co0iroaaTh npaBuiia 0€30MacHOrO TpyJa MpHU MPOBEIECHUU HCCIEIOBAaHUMN B
pamMKax y4eOHOro SKCIepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
JESITEIbHOCTH C HCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemars pacu€THble 3aJaud C $BHO 3aJaHHOW (PU3MUYECKOH MOJIENbIO,
UCTIONB3YS (PU3HUECKHUE 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHAJIM3a YCIOBHS 3a7aun
BbIOHpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BETUYHHBI U (POPMYJIBI,
HEOOXOuMbIe 171 €€ pEelIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEATbHOCTD
HOJIyYEHHOT'0 3Ha4€HUs (PU3UUECKON BEIUUUHBL;



peliaTh KaueCTBEHHbIE 3aJa4l: BBICTPAUBATh JIOTUYECKH HEPOTUBOPEUUBYIO
LEMOYKY PACCYXIEHUN C OMOpOM Ha HM3yUYEeHHbIE 3aKOHBI, 3AKOHOMEPHOCTH U
busnuecKue SBICHUS;

WCITOJIB30BATh MTPH PEIICHUH YUEOHBIX 3a/1a4 COBpEMEHHBIC MH(POPMAITOHHbIE
TEXHOJIOTHH [IJISl TIOWCKA, CTPYKTYPUPOBAHUS, WHTEPIPETAIIUU U TIPEICTABICHUS
y4eOHOH M HAy4YHO-TIOMYJISPHOM WHGOpPMAIMK, TOJIYYEHHON W3 Pa3IMYHbIX
MCTOYHUKOB, KPUTHYECKHU aHAIM3UPOBATh MOJy4yaeMylo HH(pOpMaIuIo;

OOBSCHITh TPHUHIUIBI JIEWCTBHS MAIMH, TPUOOPOB W TEXHUUYECKHX
YCTPOMCTB, pa3indaTh yCJIOBHs MX O€30MaCHOTO WCTOIL30BAHMS B MIOBCETHEBHOM
KU3HH,

MPUBOAUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKHU, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHUH;

WCITOJI30BATh TEOPETUICCKUE 3HAHMSI 11O (DM3UKE B TOBCEAHEBHOM KU3HU JIJIS
obecrnieyeHrss 0€30MaCHOCTH TMPH OOpaAIllEHUH C MPUOOpaMU U TEXHUUYECKUMU
YCTPOMCTBAMM, JJIi COXPAHEHUSI 30POBbS M COOJIIOJIEHUS HOPM SKOJOTUYECKOTO
MOBEJICHUS B OKPY>KaIOIIEeH cpejie;

paboTath B TpYyIIe C BBHINOJHEHUEM Pa3IUYHBIX COIHMAIBHBIX POJICH,
IJIAHUPOBATh PadOTy TPYMIbI, PAlMOHAIBHO PACHPEACNATh OO0S3aHHOCTH U
IJIAHUPOBATH JICSITENILHOCTh B HECTAHIAPTHBIX CUTYyaIlUsX, aJI€KBAaTHO OIEHUBATH
BKJIAJl K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIIEHUE paCCMAaTPUBAEMOM TPOOIEMBI.



TEMATHYECKOE ITNTAHUPOBAHUE

10 KJTIACC
KosnyecTBO 4acoB JJIeKTPOHHBbIE
HaumeHnoBaHue pa3aesioB U TeM un¢ppoBbIe
Ne i/ P Kontpoabnbie IIpakTnueckue (1ubp )
NPOrpamMmbl Bcero o0pa3oBaTejbHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. PU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSA
Bbu6nmuoreka [JOK
1.1 ®du3ukKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 1 hitps://m.cdsoo.rw/7f41bf72
Uroro no pazgeny 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kinemariia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.2 HAumantka / https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHEHHUS B MEXAHUKE 6 1 1 hitps://m.cdsoo.rw/7f4 1bf72
Hroro no pazgeny 18
Paznen 3. MOJIEKYJISAPHASA ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETUYECKOM 9 1 bubnnorexka [JOK
' TEOPHHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBbI TEPMOUHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSTHUS BELIECTBA. 5 bubnnorexka [HOK

®da3oBbIe MEPEXOIbI

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




Hroro no pazneny 24
Paznen 4. JIEKTPOJAUHAMUKA
bubmuorexa [JOK
4.1 DICKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
[TocTostHHBIN 35eKTpUYeCKUil TOK. TOKH B bubmmoreka [JOK
4.2 12
pa3MUYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 68

[NPOTPAMME




11 KJIACC

KoJsmn4yecTBo 4acos JJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM ungppoBbIe
Ne n/m P Konrpoabnsie  IIpakruueckue (witepp )
NPOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypcsbl
Paznen 1. 3JIEKTPOJAMHAMUKA
11 MarnuTtHOe noje. JIeKTpOMarHuTHast 1 1 3 bubmmoreka [JOK
' WHAYKIUS https://m.edsoo.ru/7f41c97¢
Uroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHn4ecKHe U AIEKTPOMAarHuTHBIE 9 1 bubanorexa [HOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
’ MexaHnyeckue U 3J1€KTPOMArHUTHBIE 5 | bubmmoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41¢97¢
Bbubnmuoreka [JOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢c
Hroro no pasaeny 24

Pazgen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCHUTEJIBHOCTH

31 OcHOBBI crielIMaIbLHON TEOPUHN 4 1 bubmmoreka [JOK
OTHOCUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNeMEeHThI KBAHTOBOW ONTUKU 6 bubmorexa HOK

https://m.edsoo.ru/7f41c97¢




bubmuorexa [JOK

4.2 C 4
TpocHHE aToMa https://m.edsoo.ru/7f41c97¢
bu6mmoreka [IOK
4.3 A 5
TOMHOE A7IpO https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 15

Paznea 5. JIEMEHTBI ACTPOHOMUHU U ACTPODPU3UKHU

5.1 DneMEeHTHI aCTPOHOMUH U aCTPODHU3UKHI 7 bubmorexa HOK
https://m.edsoo.ru/7f41c97¢c

Hroro no pazneny 7
Pa3znen 6. OBOBIHIAIOIIEE IOBTOPEHUE

6.1 O6o0m1aromee MOBTOPEHUE 4 ngg;;fg;ggi 41c97c
Hroro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68







IHOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Nen/m Tema ypoka Kontpoabnbie IIpakTuyeckue Aara unppossre
Bceero u3yuyeHusi oOpa3oBaTejibHbIE
padoTsI padoThbI pecypesr
®dusuka — HayKa 0 MPUpOJE.
Hayunsie MeToabl MO3HAHUS
OKpy>katoiero mupa. Posib u Mecto
1 q)HI;}PIIKH B q)opMHpI())BaHHH 1 5.09 bubmorexa OK
N . https://m.edsoo.ru/ff0c32¢2
COBPEMEHHOMN HaAyYHOU KapTUHBI
MHpPA, B IPAKTHYECKON
NEeITEIbHOCTH JIIOIEH
MexaHu4ecKoe JBHKCHHE.
) OTHOCUTENBHOCTh MEXAaHUYCCKOT'O ) 6.09 bubmunorexka LIOK
nerxenus. [lepemenienue, https://m.edsoo.ru/ff0c33e6
CKOpPOCTb, YCKOPEHHE
bubmunorexa LIOK
3 CrapToBas KOHTPO/AbHaA paboTa 1 1 12.09 hittps://m.edsoo.rw/ff0c3508
4 PaBHOMEpHOE NIpsAMOSIMHEUHOE 1 13.09 bu6mmoreka [IOK
JIBUKCHHE https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE MPSAMOJIIMHENHOE 1 19.09 bu6nuoreka [JOK
JIBU)KCHHE https://m.edsoo.ru/ff0c372¢
6 CBoOoaHoe majienre. Y CKopeHue | 20.09 bubmunoreka LIOK

CBOOOIHOTO ITaICHUA

https://m.edsoo.ru/ff0c39¢cc




KpuBonuHeliHOE 1BUXKEHUE.

bubmunorexa LIOK
7 BH)KCHHE MaTepHUaIbHOM TOYKH I10 26.09
A p https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
[TpuHIHMIT OTHOCUTENBHOCTH
8 I'anunes. MaepLuuanbHble CHCTEMBI 27.09 buGnnorexa [IOK
’ pllv ’ https://m.edsoo.ru/ff0c3be8
orcuera. Ilepseii 3akoH HeroTOHA
Macca tena. Cuina. [Ipunnun
9 CYIIEpIIO3UIUH CHI. BTopoH 3aKkoH 3.10 buomorexa HOK
yrep t ' p y ' https://m.edsoo.ru/ff0c3be8
HrroTona nist MaTepuanbHOU TOUKU
10 Tperun 3akon HeroToHa st 4.10 bubmmorexa [JOK
MaTepHaIbHbIX TOUEK ' https://m.edsoo.ru/ff0c3be8
3akoH BceMUpHOTO Tsarotenus. Cumia
11 TskecTH. IlepBas kocMuueckas 10.10 bubmorexa LIOK
P ’ https://m.edsoo.ru/ff0c3d00
CKOPOCTH
12 Cuna ynpyrocrtu. 3akoH ['yka. Bec 11.10 bu6nuoreka [IOK
Tena ' https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koaddumment
13 Tpenusi. Cuiia CONpOTUBIICHUS TIPU 17.10 bu6nuoreka [IOK
JBMOKCHMH TeJIa B )KUIKOCTHU WU ' https://m.edsoo.ru/ff0c3{76
rase
[TocTymarenbHOE U BpamareabHOe
14 JIBIDKEHHE a0COFOTHO TBEPIOTO 18.10 bubnuoteka [JOK
tena. MomenT cuitbl. [lnedo cuisl. ' https://m.edsoo.ru/ff0c41a6
YcnoBus paBHOBECUS TBEPAOTO Tella
Nmnynbc maTepuanbHOM TOYKH,
CHUCTEMbI MaTECPHAIbLHBIX TOYCK. b K
15 p 24.10 noamoreka 1{O

Nmnynbe cuiibl. 3aKOH COXpaHEHUS
uMIynbca. PeakTuBHOE IBHYKEHUE

https://m.edsoo.ru/ff0c43d6




16

PaGora 1 MOITHOCTH CHITHIL.
Kunernueckas sneprust
MarepuaibHOW Touku. Teopema 00
M3MEHEHUN KUHETUYEeCKOW SHEPTUU

25.10

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

17

IloTenuanpHas SHEpTHUsL.
[loTenumanpHas SHEPTUS YIIPYTO
ne(popMHUPOBaHHOU NIPYKUHBI.
ITorenunanpHas 3Heprus rena
BOJIN3H IOBEPXHOCTHU 3eMJIn

7.11

bubmunoreka LIOK
https://m.edsoo.ru/ff0c461a

18

[ToreHuunanbHbIE U
HEIMOTEeHIMaIbHbIe cUIIbl. CBA3b
paboThl HEMOTEHLUATBHBIX CHJI C
M3MEHEHNEM MEXaHUYECKOU YHEPTUU
CUCTEMBI TeJl. 3aKOH COXPAHEHUS
MEXaHUYECKOU IHEPTUU

8.11

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

19

Jlaboparopnas pabota
«HccrnemoBanue cBsi3u pabOTHI CHITBI
C N3MCHEHHEM MEXaHNYECKOM
SHEPTUH TeJla Ha IPUMeEpe
paCTsHKEHUS PE3UHOBOTO KIyTay

14.11

20

OCHOBHBIE TIOJIOKEHUS
MOJICKYJISIPHO-KUHETHIECKOM
Teopuu. BpoyHOBCKOE IBMKCHHE.

Hudbdy3us

15.11

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4b74

21

Xapaxkrep JBHKECHUS U
B3aMMOICHCTBHS YaCTHI] BEIISCTBA.
Mojenu cTpoeHus ra3oB, KUIKOCTEH
W TBEPJIBIX TEII

21.11

bubmunoreka LIOK
https://m.edsoo.ru/ff0c4dc2




22

Macca monekyin. KonuuectBo
BemiecTBa. [locrosHHas ABoraapo

22.11

23

TermnoBoe paBHOBecue. Temneparypa
u e€ uzmepenue. Illkana remneparyp
Lenbcus

28.11

24

Uneansueiii raz B MKT. OcHoBHOE
ypaBHeHue MKT

29.11

25

AOcotoTHas TeMIepaTypa Kak Mepa
CpeaHeN KHHETUYECKON SHEPIUr
JIBUKEHUS MOJIEKYJI. Y paBHEHUE
MenaeneeBa-Kianeiipona

5.12

bubmmnoreka LIOK
https://m.edsoo.ru/ff0c4fde

26

3akon [lanpToHa. ['a30BbIe 3aKOHBI

6.12

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

27

JlabopaTtopnas pabota
«HccrenoBanue 3aBUCUMOCTH
MEXTy TapaMeTPaMH COCTOSHHSI
Pa3peKEHHOTO ra3a

12.12

28

W3ompoueccel B nacalbHOM rase u
uX rpaguueckoe npecTaBlIeHne

13.12

29

BuyTtpenHss sHeprus
TEPMOJUHAMUYECKOU CUCTEMBI U
crioco0nI e€ n3MeHeHus. KoanuectBo
TeIUIOTH U paboTa. BHyTpeHHss
SHEPTHUs OJJHOATOMHOTO HUJICATEHOTO
rasa

19.12

bubmunoreka LIOK
https://m.edsoo.ru/ff0c570e

30

Buasl Temonepenauu

20.12

bub6munoreka LIOK
https://m.edsoo.ru/ff0c5952

31

MonyropoBas KOHTPO/IbHAA paboTa

26.12

bubmunoreka LIOK
https://m.edsoo.ru/ff0c5¢36




VY nenbpHas TEIIOEMKOCTE BEIIECTBA.

KommgecTBO TENIOTHI npu

bubmunoreka LIOK

32 . 27.12
Teronepenaye. AnnabaTHbIN https://m.edsoo.ru/ff0c5¢36
poriecc
3 IlepBblii 3aKOH TEPMOAVMHAMUKH U 9.01 Bbu6muorexa [JOK
€ro NpMMEHEHUE K U30IIpolLieccaM ' https://m.edsoo.ru/ff0c5efc
HeobOpatumocTh mporieccoB B
34 npupoje. Bropoii 3akoH 10.01 buomorexa HOK
PHPOAE. p ' https://m.edso0.ru/ff0c6230
TEPMOJIUHAMUKHU
35 [Tpunmun nevicreus u KT/ 16.01 bubmunoreka LIOK
TEIUIOBOM MAIIMHEI ' https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ 17.01
17 DKOJIOTHYECKHUE TIPOOTIEMBI 2301
TETUIOHEPTETUKHI
O6o0maromuii ypok
38 «MonlfK JII;JIl Ha;}:p ¢usuka. OCHOBBI 24.01 bubmorexa [IOK
yAp ' ' https://m.edsoo.ru/ff0c6938
TEPMOAMHAMUKI
39 [TapooOpa3zoBaHue U KOHICHCAIHSL. 30.01 Bbubmuotexa [JOK
Hcnapenue u kunenue ' https://m.edsoo.ru/ff0c6as50
40 PelweHune 3aga4 no Teme 3101 bubmunoreka LIOK
napoobpaszoBaHue N KOHAEeHcaumA ’ https://m.edsoo.ru/ff0c63b6
AOCoNIOTHAS 1 OTHOCHUTEIbHAS
41 BJIQXKHOCTH BO3/1yXxa. HachIeHHBIN 6.02 bubmorexa HOK
Ayxa. H ) https://m.edsoo.ru/ff0c64d8
nap
Tsepnoe Teno. Kpucrannuueckue u
but6mmoreka [IOK
42 amop¢HbIe Tena. AHU30TPOIHS 7.02

CBOMCTB KpucTauioB. XKunkue

https://m.edsoo.ru/ff0c6510




kpuctaiasl. CoBpeMEHHbIE
MaTepHabl

IInaBnenne u KpucTajlyin3anus.

bu6mmoreka [IOK
43 VY eapHas TEIJIOTA IUIABICHUS. 13.02
A https://m.edsoo.ru/ff0c6708
Cybnumarust
but6mmoreka [IOK
44 VYpaBHEHUE TEIUIOBOroO OajlaHca 14.02
p https://m.edsoo.ru/fl0c6820
DJIeKTpU3anus Tel. DIEKTPUUECKUN
45 3aps. JIBa BUJa JIEKTPUUECKUX 20.02 bubmorexa [IOK
AL A p ' https://m.edsoo.ru/ff0c6bcc
3apsIoB
[IpoBOIHMKH, TUDIEKTPUKH U
46 HOJIYIPOBOJHUKHU. 3aKOH 21.02 bubmuorexa LIOK
YHpOBOZ ' ' https://m.edsoo.ru/ff0c6bcc
COXPAHEHHUS IICKTPUUYECKOTO 3apsiia
B3anmopaeuncTBue 3apsa10B. 3aKOH
47 Kynona. ToyeyHBIH DIIEKTPUIUECCKAN 27.02 bubnnorexa LIOK
y ’ p ' https://m.edsoo.ru/ff0c6ced
3apsn
Harnpsk€HHOCTD JIEKTPUYECKOro
43 nosist. [lpuHnun cynepnosunuu 28.02 Bbubmuotexa [JOK
AJIEKTPUYECKUX MoJeun. JInnun ' https://m.edsoo.ru/ff0c6df2
HANPSHKEHHOCTH
Pabora cuit 31eKTpOCTaTHIECKOTO
49 noist. Ilorennuman. PasnocTts 6.03 Bubmzorexa LIOK
’ AL ' https://m.edsoo.ru/ff0c6f00
IIOTEHIIAAJIOB
[TpoBOTHHKY W JUDIICKTPUKH B
50 JIIEKTPOCTATUYECKOM II0JIE 7.03 bubmuorexa LIOK
p ' ' https://m.edsoo.ru/ff0c7018
JusnekTpudeckasi MpOHUIIAEMOCTh
. Bbubnnorexa LIOK
51 OnexrpoemkocTs. Konnencarop 13.03 1

https://m.edsoo.ru/ff0c7126




52

DNEKTPOEMKOCTH IJIOCKOTO
KOHJIEHCATOpa. JHEeprus
3apsHKEHHOI0 KOHJIEHCAaTopa

14.03

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

53

JlaGopatopnas pabora "U3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"

20.03

54

[TpuHIMTT NEWCTBUSA U IPUMEHEHUE
KOH/IEHCAaTOPOB, KOMTUPOBAJILHOTO
anmapara, CTpylHOI0 PUHTEPA.
DneKTpocTaTUYeCcKas 3alluTa.
3azeMiIeHHE AIIEKTPOIPUOOPOB

21.03

55

DJIEKTPUYECKUH TOK, YCIOBUS €0
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.
Cuna Toka. Hanpsixenue.
Conporusnenue. 3akon Oma 1t
ydacTka Lenu

3.04

56

[TocrenoBarensHOE, MapaeabHOE,
CMEIIaHHOE COCMHEHHE
poBOIHUKOB. JIaGopaTtopHas
pabota «3y4eHre CMEIIaHHOTO
COCIMHEHUS PE3UCTOPOBY

0.5

4.04

but6mmoreka [IOK
https://m.edsoo.ru/ff0c7410

57

PaboTa 1 MOITHOCTH JIEKTPUIECKOTO
ToKa. 3akoH Jlxoyns-Jlenna

10.04

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

58

3akon OMa 115 OJTHOM (3aMKHYTOM )
anekTpudeckon uenu. Koporkoe
3ambikanue. JlaboparopHas pabota
«M3mepenune DJ1C ucTouHMKA TOKA U
€ro BHYTPCHHCTO COIIPOTUBJICHUS>

0.5

11.04

bubmunoreka LIOK
https://m.edsoo.ru/ff0c7ae0

59

DJIEKTpOHHAs MPOBOJIUMOCTh
TBEPABIX METAIOB. 3aBUCUMOCTD

17.04




COMPOTHUBIICHUS METAJIJIOB OT
Temmeparypbl. CBEpXIPOBOIMMOCTh

DNEeKTPUUYECKUH TOK B BaKyyMe.

60 . 18.04
CBoucTBa 3JIEKTPOHHBIX ITYYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAS

61 Y PUMECHAs MPOBOJIUMOCTb. 24.04 bubnuoreka [IOK
CBoucTBa p—n-nepexo/a. https://m.edsoo.ru/ff0c84ae
[TomympoBOTHUKOBEIE TPUOOPHI
DJIEKTPUYECKUHU TOK B paCTBOpAX U

6 pacruiaBax 3JIEKTPOJIUTOB. 25 04 bubmmorexa [JOK
DJIEKTPOJIUTUYECKAS TUCCOIUALIHS. https://m.edsoo.ru/ff0c82ba
Dnektponus
DJIEKTPUYECKUHU TOK B Tra3ax.

63 CaMOCTOSITETIbHBIN U 1505 bubmunoreka LIOK
HECAMOCTOSITEIbHBIN Pa3psil. https://m.edsoo.ru/ff0c84ae
Momnnus. [lnazma
DneKkTpudecKue npudopsl U

64 YCTPOWCTBA U UX MTPAKTUYECKOE 16.05 bubmmoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MacHOCTH

65 O6o06maromuit ypok 9,05 bubmmorexa [JOK
«INEKTPOITUHAMUKAY https://m.edsoo.ru/ff0c88be

66 IIpome:kyTOUHAs aTTeCTALMS. 23.05 bubnuoreka [IOK
Hrorosasi kKoHTpoOJIbHAsI padoTa https://m.edsoo.ru/ff0c8a8a

67 [ToBTOpEHME no Teme 29,05 bubmmoreka [JOK

"OnexkTpoguHaMuka" https://m.edsoo.ru/ff0c8c56
68 O6o06matomuit ypok mo temam 10 30.05 Bbubnmoreka [JOK

KJ1accCa

https://m.edsoo.ru/ff0c8f6¢
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11 KJIACC

KoJsun4yecTBo 4acos JJIeKTPOHHBbIE
Nen/m Tema ypoka Konrpoabubie IIpakTuyeckue Aara tupposkie
Bceero u3ydyeHusi odpa3zoBaTejibHbIE
padoThbI padoTsI pecypen

[TocTossHHBIE MATHUTHI U UX

| B3auMoOAeicTBHE. MarHuTHOE II0JIE. 1 3.09 bu6mmoreka [IOK
BekTop MarHuTHOM UHIAYKLIHH. https://m.edsoo.ru/ff0c9778
JIMHUY MarHUTHOW UHAYKUUU
MarsuTHO€ 1moJjie IPOBOJHUKA C

) TokoM. OnbIT Dpcrena. 1 209 bubnnorexka [HOK
B3anmoaeiicTBre MpoOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 BxoAHas KOHTPO/AbHaA paboTa 1 1 10.09 bubmorexa LOK

https://m.edsoo.ru/ff0c98fe

4 JleficTBME€ MarHUTHOTO TOJIST Ha | 14.09 bubmnorexa [JOK
MPOBOJHUK ¢ TOKOM. Cuita Amrepa. https://m.edsoo.ru/ff0c9acO
JleiicTBME MarHUTHOTO TOJISI Ha

5 JBUKYILYIOCS 3apSKEHHYIO | 17.09 bubmmoreka [JOK
gactuity. Cuna Jlopenma. Pabota https://m.edsoo.ru/ff0c9df4
cunbl JlopeHua
DNeKTpOMarHuTHast UHIYKITHUS.
IToTOoK BEKTOpa MarHUTHOM BuGmorexa LOK

6 uuyKiud. S/1C H?HYKHHH' 3axon ! 21.09 https://m.edsoo.ru/ff0c9df4
AJIEKTPOMArHUTHON WHIYKITUN
®dapages

. NunykTuBHOCTD. SIBIEHUE ) 24.09 Bbu6nuoreka [JOK
camounaykiuu. 3J1C https://m.edsoo.ru/ff0cal50




CaMOUHIYKIMU. DHEPrHs
MAarHUTHOTO IOJIS KATYIIKH C TOKOM.
DJIEKTPOMAarHuTHOE 1o

Jlaboparopnas pabota

Bbubnmuoreka [JOK

8 «HccnenoBanue sBICHUS 28.09
A . https://m.edsoo.ru/ff0ca600
ANEKTPOMATHUTHOW WHTYKITHI
TexHnYecKrue ycTpoicTBa U UX
MIPUMEHEHHE: TOCTOSTHHBIC MATHUTHI,

9 AJIEKTPOMAarHuThl, 110 bubnuoreka [IOK
3JIEKTPOABUTATEIb, YCKOPUTEIU ' https://m.edsoo.ru/ff0ca600
AJIEMEHTAPHBIX YaCTHII,

MHIYKIIMOHHAs NeYb
Oo6o06matomuii ypok «MarauTHoe
10 nose. DIEeKT OI\ZI:FHI/ITHaH 5.10 bubmorexa [TOK
' P ' https://m.edsoo.ru/ff0cab82
WHIYKITHAS
CB0OOIHBIE MEXAHUYECKIE
11 koseOanus. 'apmonnyeckue 8.10 bubmorexa HOK
AP ' https://m.edsoo.ru/ff0cad58
KoJeOaHusl.
JlabopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
12 epuoaa MaiblxX KoJeOaHuii rpysa Ha 12.10 bubmorexa LIOK
P 24 ' https://m.edsoo.ru/ff0caf06
HUTH OT JJIUHBI HUTH ¥ MaCCHI
rpy3a»

13 VYpaBHEHHE rapMOHUYECKUX 15 10 bubmmoreka [JOK
konebanuii. [IpeBpalenne sHEPruu ' https://m.edsoo.ru/ff0cb820
KonebaTenbHBIA KOHTYD.

14 CBOOOHBIC ANMEKTPOMATHUTHBIC 1910 bubmmoreka [JOK

KOJIeOaHUS B NACAILHOM
KoJ1e0aTeIbHOM KOHTYpE. AHAJIOTHS

https://m.edsoo.ru/ff0cb820




MCKAY MCXaHUYCCKUMU U
SJICKTPOMAarHuTHBIMHA KOJIEOAHHUSIMH

®opmyna Tomcona. 3akoH

15 COXPaHEHHA SHEPIrUH B UJICATIbHOM 22.10 bubmorexa LIOK
p P ) https://m.edsoo.ru/ff0cb9c4
KoJ1e0aTeIbHOM KOHTYpE
[IpencraBnenue o 3aTyxarnmx
KoJieOaHusAX. BeIHYKIeHHbIE
16 MEXaHUYECKHE KOJIcOaHUs 26.10 bubmorexa LOK
' ' https://m.edsoo.ru/ff0cbb86
Pe3onanc. BeinyxneHHbie
ANEKTPOMArHUTHBIC KOJeOaHus
[TepemMeHHBIN TOK.
CunyconaJIbHbIM IEPEMEHHBIH TOK.
17 MOIIHOCTh IEPEMEHHOTO TOKa 5.11 bubmorexa LOK
= p 3 ’ ' https://m.edsoo.ru/ff0cbd34
AMIIIUTYJHOE U IEUCTBYIOLIEE
3HAQUYE€HHME CUJIbI TOKA U HAMIPSKEHUS
Tpauchopmarop. IIpon3soacTso,
18 ns ezxe(ll:lapn l'IOTp e6JI1)eHI/Ie 9.11 bubmorexa LIOK
P . p ' https://m.edsoo.ru/ff0cc324
AIEKTPUUYECKON IHEPTUU
Y CTpolCTBO M MPAKTUUECKOE
19 MPUMEHEHHE HIICKTPUUECKOTO 12.11 bubanorexa [HJOK
3BOHKA, T€HEPATOPa MEPEMEHHOTO ' https://m.edsoo.ru/ff0cc324
TOKQ, IMHUU JJIEKTpoIiepeayd
DKOJIOTUYECKUE PUCKHU TIPU
MPOU3BOACTBE AICKTPOIHEPTHH.
20 Kp TIbTYypa I/Icnonwofaﬁmp 16.11 bubmorexa [IOK
YIRTYP 5 ' https://m.edsoo.ru/ff0cc324
3JIEKTPOIHEPTUU B MOBCEIHEBHOU
JKU3HU
)1 MexaHu4eckue BOIHBI, YCIOBUS 1911 Bbu6nuoreka [JOK

pacnpoctpanenus. [lepuog.

https://m.edsoo.ru/ff0cca54




CkopocTb pacnipocTpaHeHMsI U
anuHa BoiHbL [lonepeunsie n
IPOJIOJIbHBIEC BOJHBI

3Byk. CKOpocThb 3ByKa. [ poMKOCTh

bu6mmoreka [IOK

22 23.11
3ByKa. Beicora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHHIE BOJHBI, UX Eub 10K
nonmoTexa
23 CBOMCTBA U cKopocTh. [1Ikana 26.11
p https://m.edsoo.ru/ff0ccfe0
3JEKTPOMArHUTHBIX BOJIH
[TpuHIMIIBI paANOCBA3U U
24 TeieBE eHI/IE HPaSBI/ITI/Ie CPENCTB 30.11 bubmorexa [TOK
A ' ped ' https://m.edsoo.ru/ff0cc324
cBs3u. Pagnosiokanus
25 ITosryronoBasi KOHTpPOJIbHAS 312 bubmmoreka [IOK
pa6ora ' https://m.edsoo.ru/ff0cc6f8
[IpssMonMHENHOE paCIIPOCTPAHEHUE
2 CBETA B OTHOPOJHOM Cpee. 712 bubnnorexka HOK
Toueunslii ICTOUHUK cBeTa. JIyu ' https://m.edsoo.ru/ff0cd350
cBeTa
OrtpaxeHue cBeTa. 3aKOHbI BuG 10K
nonmoTexa
27 oTpaxkeHus ceta. [locTpoenue 10.12
p B p https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B TUIOCKOM 3€pKalie
[Ipenomnenue ceta. [loaHoe
)3 BHYTPEHHEE OTPAKECHUE. 14.13 bubanorexka HOK
[IpenenbHBIH yroJ MOJTHOTO ' https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPAKEHUS
29 Jlaboparopnas padota «3mepenue 1712 bubmmoreka [JOK

IMOKas3aTeyid MPEJIOMIICHUA CTCKIIa

https://m.edsoo.ru/ff0cd67a




Jlunssl. [Toctpoenue n3obpaxxeHuit

bu6nuoreka [JOK
30 B uH3e. DopMysia TOHKOH JIMH3BI. 21.12
pMY https://m.edsoo.ru/ff0cddle
VYBenudeHue JTMH3bI
JlaGoparopHas pabota
31 «I/Iccie OI]:aHI/IGI: CBOWCTB 24.12 bubmorexa LIOK
! . ' https://m.edsoo.ru/ff0cc324
M300paXEHUI B TUH3AX)
Hucnepcus cera. Cl0KHBIN COCTaB
10 6enoro ceera. L[Bet. JTabopaTopHas 5812 bubanorexa HOK
pabota «Habmonenue aucnepcuu ' https://m.edsoo.ru/ff0cc324
CBETa»
13 HNutepdepennius ceta. udpakius 1101 bubmuorexa [JOK
ceeta. JJudpakuuonnas penérka ' https://m.edsoo.ru/ff0ced22
[TonepedyHOCTH CBETOBBIX BOJIH. bubmmoreka [JOK
34 14.01
[Tonspuzanus ceera https://m.edsoo.ru/ff0cf02e
OnTuyeckue MpUOOPHI M YCTPOKWCTBA
35 U YCIIOBUS UX gez:onimoz]o ’ 18.01 bubmorexa LOK
Y ) https://m.edsoo.ru/ff0cc324
MIPUMECHCHHUS
['paHuIIBI TPUMEHUMOCTH
KJIACCUYECKOU MEXaHUKH. bubmuorexa [JOK
36 . 21.01
ITocTynatsl cieliuaibHOU TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCHUTEIBLHOCTH
OTHOCUTENBHOCTH BuG 10K
nonMMoTeKa
37 OJHOBPEMEHHOCTHU. 3aMeIJICHUE 25.01
HHOBP g https://m.edsoo.ru/ff0cfa42
BPEMEHH U COKPAIIEHUE ITTUHBI
DHEpPrusi ¥ UMITYJIbC BuG 10K
g noNIMoTeKa
38 PENATUBUCTCKON YacTUlbl. CBS3b 28.01

MAacChl C DHEPTHEW U UMITYIbCOM.

https://m.edsoo.ru/ff0cfc68




Bbubnuoreka [JOK

39 C) 1.02
HEpTHA TOKOA https://m.edsoo.ru/ffOcf6{0
40 ®otonsl. opmyna [1nanka. 4.02 bubmmoreka [JOK
DHeprusi U UMIyJbC poToHa ' https://m.edsoo.ru/ff0cfel6
OTKpbITHE U HCCIIEI0BAHUE Bu6 110K
nOIMoTeKa
41 oto3ddekra. O A.T. 8.02
(porospexr TIBITE! https://m.edsoo.ru/ff0ctfc4
CroneroBa
3akonbl portorddekra. YpaBHeHHE
42 OunHiTerHa 1 porodddexra 11.02 bubmmorexa [TOK
A ' ' https://m.edsoo.ru/ff0d015¢
«Kpacnas rpanuna» hotorddexra
HaBnenne cBera. Onwitel I1. H. BuG 1OK
nonmoTexa
43 J1eb . X I 15.02
COEACERA. AUMITIECKOC JICHCTBAC https://m.edsoo.ru/ff0d04a6
CBETa
TexHnueckue ycTpoicTsa u
44 MIPAKTUYECKOE IPUMEHEHHUE: 18.02 bubmmoreka [JOK
doTosaemenT, HOTONATUHK, ' https://m.edsoo.ru/ff0d04a6
CoJIHEUHas OaTapesi, CBETOIHO]]
45 Pemenue 3agau mo Teme «DIIEMEHTBI 29.02 Bbubnuoreka [JOK
KBAaHTOBOM ONTUKU» ' https://m.edsoo.ru/ff0d0302
Monens aroma Tomcona. OmbITEL
46 Pesepdopna no paccessHuio o 25.02 bubmmorexa [TOK
PLOPA P ' https://m.edsoo.ru/ff0d091a
gactuil. [Imaneraprast Mogens aToma
bu6mmoreka [IOK
4 I1 b 1.03
7 OCTYIATEL HOpa https://m.edsoo.ru/ff0dOafa
W3ny4enue u noriomeHue GoToHOB
43 IIPU IIEPEXOZE aTOMA C OJTHOTO 4.03 bubnuoreka [IOK

YPOBHS 3HEPruu Ha Apyrou. Buasl
CIIEKTPOB

https://m.edsoo.ru/ff0dOafa




49

BoimoBble cBoKWCTBA YacTHIl. BOTHBI
ne bpowvna. KopnyckynsipHo-
BOJIHOBOU nyanu3M. CIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

11.03

Bbu6nmuoreka [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaJOAKTUBHOCTH.
OmnpiTsl Pesepdopaa mo
ONPEICNICHUIO COCTaBa
PaIMOAaKTHBHOTO M3TYUCHHUS

15.03

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

51

CaowuctBa anb(da-, 6era-, ramma-
u3iydeHus. BiausHue
pPaZMOaKTUBHOCTH Ha KUBbBIE
OpPTraHHU3MBI

18.03

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otombl. Anbda-pacma.
DJEeKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnaz. ['aMMa-usiyyeHue

22.03

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

53

OHeprus CBA3U HYKJIOHOB B sI/Ipe.

S nepHble peakiuu. AaepHbId
peaktop. [IpobremMbl, mEPCTIEKTUBEIL,
AKOJIOTUYECKUE ACTIEKTHI AIEPHOU
SHEPTEeTUKU

25.03

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

54

DOneMeHTapHble YacTulibl. OTKpBITHE
Mo3UTpoHa. MeTonbl HAOMIOACHUS U
PEruCTpalvK 3JIEMEHTAPHBIX
gactuul. Kpyruslii cron
«DyH1aMEeHTAIIbHbBIE
B3anMOJIeUCTBUS. EquHCTBO
(bu3nYecKOr KapTUHBI MUPa

5.04

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d0e38




55

DTanbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHoe 1 MUPOBO33PEHUYECKOE
3HAYEHHE acCTpOHOMHUHM. Bun
3B€3mHOTO Heba. Co3Be3aus, IpKre
3BE3/Ibl, IIJIAHETHI, UX BUAUMOE
nBrokenne. ConHeyHas cUCTeEMa

8.04

56

Counnne. ConHeuHast akTUBHOCTD.
Uctounuk sHeprun CoJiHIa U 3BE3]T

12.04

57

3BE3b1, UX OCHOBHBIE
XapaKTEPUCTUKU. 3BE3IbI TTTABHOU
MOCIEN0BAaTENbHOCTH. BHyTpEeHHEE
ctpoeHue 38€31. CoBpeMEHHbIE
MIPEACTABJICHUS O MPOUCXOKICHUU U
spostronny CoJIHIA U 3BE3

15.04

58

Mineunsin I[1yTe — Hamma
lNanaktuka. [lonoxeHne U 1BUKEHNE
Counnna B 'anaktuke. ['amakTuKH.
UepHbie AbIphI B ipax TaIaKTUK

19.04

59

Bcenennas. Pazberanue rajgakTuk.
Teopust bosbioro B3psiBa.
PennkroBoe uznyudeHue.
MeraranakTuka

22.04

60

Heperennsie npo0iaembl
aCTPOHOMMUU

26.04

61

MpomekyTouHas aTTectaums. Mtorosan
KOHTpO/ibHaA paboTa

26.04

62

O6o06maromuii ypok. Pois ¢usuku u
aCTPOHOMHUU B SKOHOMHUYECKOH,
TEXHOJIOTHYSCKOM, COLIMAIbHON 1

29.04




THUYECKON cepax NesITeTbHOCTH
JeJoBeKa

63

O6o6maromuii ypok. Pois u Mmecto
(GU3MKK ¥ ACTPOHOMUH B
COBPEMEHHOM HAYYHOU KapTUHE
Mupa

3.05

64

O6o0maromuii ypok. Poib
¢dusnveckoii Teopuu B
(bopMHpOBaHUY MPEACTABICHUHN O
¢busnveckoil kKapTUHEe MUpa

6.05

65

Oo6o06maromuii ypok. Mecto
¢bu3nuecKoil KapTUHBI MHUpa B
o01IeM psiy COBPEMEHHBIX
€CTECTBEHHO-HAyYHBIX
MPEJCTABICHUN O IPUPOJIE

10.05

66

Pe3epBHbIil ypok. MarHuTHOE TIOJIE.
DeKTpOMarHuTHas UHAYKLINS

13.05

67

PezepBubiii ypok. Ontuka. OCHOBBI
CIIELIMATIBHON TEOPHUH
OTHOCHUTEIIbHOCTH

17.05

68

Pesepnbiii ypok. KBantoBas ¢pusuka.
DneMEeHTHl aCTPOHOMUU U
acTpodu3uku

20.05

Bbu6nuoreka [JOK
https://m.edsoo.ru/ff0d1784
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OUEHOYHbIE MATEPUA/IbI gna 10, 11 knaccos:

1. craprtoBsas KOHTpo/sbHasA paboTa 10 Knacc.
Bapuant Nel
I.HJ'I}I KaxXaoro (bHBI/I‘leCKOFO IMOHATHUSA U3 ICPBOT'O CTOJ‘I6I_Ia HOZ[6epI/ITe COOTBCTCTBerH.[I/If/i MMpuMEp U3

BTOPOT'O CTONOLA.

OU3NYECKHUE
[NOHATHUA

ITPUMEPLI

HHEpIUaIbHAS CHCTEMa OTCYETa
A) busnyeckas

BEJIMYMHA BCceM TeaaM 3emiist BOJIU3H CBOEH 1o-

BEPXHOCTH coo61uaeT OJJMHaKOBOC

YCKOpEHUE

B) ¢pusmueckoe sBieHune
M4, BBIITYIIIEHHBIN U3 PYK, Ta1aeT Ha

3EMITIO
B) dusnueckuii 3akoH
CEKyHAOMEpP
(3aKOHOMEPHOCTBD)
5) cpenHsist CKOpOCTh
A b B
v M
c

R T S )
2. 0 1020 30 40 h.¢

Ha pucynke npencrapnen rpaduk 3aBUCUMOCTH MOJYJISI CKOPOCTH V TeJla OT BpeMeHH ¢. Kakol myTh
MIPOIIIIO TENO 3a mepBhie 30 cexyHa?

1)210 M
2) 130 m
3)80 M

4) 50 m



2 %3
i r-”-\ ~,
Jevinn —l—-
b P
3. e ChyTHUK JIETUT TI0 KPYroBOW OpOHMTE BOKPYr 3eMJIM C BBIKIIOUYCHHBIMU
JIBUTATEISIMU (CM. pUCYHOK). Bimstaue atMocdeps! mperedpexnmo Mano. C KaKuM U3 YKa3aHHBIX Ha

PUCYHKE BEKTOPOB COBIMAJacT HAIIPABIICHUEC PABHOJCHCTBYIOMIEH BCEX CHII, NPWIOKCHHBIX K
CITyTHHUKY?

1 2)2 3)3 4) 4

4. Vcnonb3ys rpaduk 3aBUCHMOCTH CKOPOCTH JABIDKEHHS Tella OT BPEMEHH, ONPEAETTUTEe CKOPOCTh
Tena B KoHue 30-it cexkynasl. CuuTaTh, 4YTO XapakTep JBUXKCHHUS Tela HE W3MEHUICS.

1) 14 m/c 2) 20 m/c 3) 62 m/c 4) 69,5 m/c

5. /IBa mapa pa3Hoi Macchl MOJHATHI HA Pa3HYIO BBICOTY (CM. pUCYHOK) OTHOCHUTEIBHO MOBEPXHOCTH
ctona. CpaBHUTE MOTEHIMAIbHbIE SHEPTUM MapoB £ u E>. CunrtaTh, 4TO NOTCHIMAIBHAS SHEPTUs OT-

(1)
2m

CUHTBIBAETCS OT YPOBHS KPBIIIKH cTona. Z27 7

1) Er = 2E; 2)2E) = E3 3)4E = E>

~¥

Iyl

6. Ha pucynke nansl rpaguku 3aBUCHMOCTH CMEIICHUS OT BPEMEHHU INPH
KOJIeOaHUSIX ABYX MasTHUKOB. CpaBHUTE aMILTUTYABI A1 U A> KoJIeOaHUil MasSTHUKOB.

1)3A; = A 2y A = 3A; A =24; H2A1 =A;



7. O6pyd pagmycom 20 cM paBHOMEPHO BpallaeTcs BOKPYT OCH, MPOXOISAIICH Yepe3 ero meHTp mep-
MIEHIUKYISIPHO TIOCKOCTH 00pydYa. M3BeCTHO, 4TO MOy CKOPOCTH Touek oOpyda paseH 0,4 m/c.
Moyiib IEHTPOCTPEMHUTENLHOTO YCKOPEHHS TOUeK 00pyda paBeH

1) 0,2 m/c? 2) 0,4 m/c? 3) 0,8 m/c? 4) 20 m/c?
X | % B
™ p !
I
by x
8. Ha pucynke n3o00paxéH nIpoBOTHUK C TOKOM, IIOMEIIEHHBINM B MarHUTHOE 1oJie. Ctpen-

Ka YKa3bIBACT HAIIPABJICHUC TOKA B IIPOBOJHUKCE. BCKTOp MarHUTHOM HUHAYKIUW HAIIPaBJICH ICPIICH-
JUKYJISIPHO TIJIIOCKOCTU pUCYHKA OT Hac. Kak HarpaBJICHa Cuia, ﬂeﬁCTBylomaH Ha MPOBOAHUK C TOKOM?

1) BupaBo — 2) BICBO «— 3) BHH3 | 4) BBepx 1

MATHHTIERN
2 LTPCiRa

9. Ha pucyHke mpejicraBiieHa KapTHHA JIMHUA MarHUTHOTO TIOJISI OT JIBYX ITOJIOCOBBIX MAarHHUTOB,
MOJTydeHHAasl C TIOMOIIBIO0 JKEJIE3HBIX OMMWIOK. KakuM MmoiocaM IOJIOCOBBIX MAarHUTOB, CYAS TI0
PacIoI0KCHHIO MATHUTHOM CTPEJIKH, COOTBETCTBYIOT 00actu 1 u 27

1) 1 — ceBepHOMY TOJTIOCY; 2 — FO)KHOMY
2) 1 — 103)KHOMY; 2 — CEBEPHOMY MOJIOCY
3)u 1, u 2 — ceBepHOMY IOJIIOCY

4 u 1, u 2 — 10KHOMY TIOJTIOCY

10.B pesynbrate 0OOMOapAMPOBKH H30TOIA JIHTH;I”*LI SaIpaMH  JICHTEepUs 00pa3yeTcss H30TOIl

3Li + 3H — §Be + ?

i
oepwus: + " Kakas mpu 3TOM HcIycKaeTcst yacTuua?

Ve 'p 'n
2) snektpon — ! 3) nporon | I 4) uetirpon

i
o
3

1) o-yactuma

39
11. fnpo atoma kamus 19 COACPKUT



1) 19 mpotoHOB, 20 HEUTPOHOB 2) 19 npotoHoB, 39 HENTPOHOB

3) 20 mpoToHOB, 19 HEHTPOHOB 4) 20 mpoToHOB, 39 HEUTPOHOB

Yactb 2

12. /IBa cBuHIOBEIX mapa Maccamu 7 = 100 T 1 my = 200 T IBIXKYTCSI HABCTPEUY APYT APYTY CO CKO-
poctsmu vi =4 M/c u v, =5 M/c. Kakyro ckopocTh OyTyT UMETh IIaphl MOCTE X a0COTIOTHO HEYIIPY-
TOT0 cCoyaapeHus?

2. KoHtponbHasa paborta no ¢pusuke 3a 1 nonyrogue gna 10 knacca

BapuaHt 1
Yactb 1

A 1. ABT00OYyC BE3ET maccakxupoB 10 MPsIMOii topore co ckopocThio 10 m/c. Ilaccaxkup paBHO-
MEPHO HJET MO CaJOHY aBTOOYCa CO CKOPOCTHIO | M/C OTHOCHTENBHO aBTOOYCa, ABUTASACH OT 3a/1-
HEW nBepu K KabuHe BomuTens. YeMy paBeH MOJyJIb CKOPOCTH ITaCcCaKUpa OTHOCHTEIBHO JTOPO-
ru?

1) 11m/c
2) 10 m/c
3) 9 m/c
4) 1m/c

N .. i . 7
A 2. B "HepuunanbHOM cucTeme OTCHETa CMNa & coobLaeT Teny Macco m yckopeHue ¥,

o o a o ..
yCKOpEHVIe Tesla maccom 2m nog, 4encTemem cubl 2k B 3TOU CUCTEME OTCHETA PABHO

1) i
2) 2d
|
[ ¥}

3) 2
4)4d

A 3. Ha 6pycoK maccoi 5 Kr, ABUKYLLMIACA NO rOPU30HTaIbHOM NOBEPXHOCTU, AENCTBYET
cuUNa TpeHuA ckonbxKeHusa 10 H. Yemy byaeT paBHa cuMNa TPEHUA CKONbXKEHUA NOCNE YMEHbLLE-
HWA Maccbl TeNa B 2 pasa, ecn KO3PpPUUMEHT TPEHUA HE USMEHMUTCA?

1) 5 H
2) 10 H
3)20 H
4) 40 H



A4, 0 2 ! Ha pucyHKe npuBea&H rpapuK 3aBUCUMOCTM MPOEKLMM
MMNyAbCa Tena Ha ocb OX, ABUXKYLLErOCA NO NPAMOM, OT BpeMeHU. KaK ABMranoch TeN0 B UH-
TepBanax spemenn 0-1un 1-2?

1) B uHTepBane 0—1 paBHOMepPHO, B MHTEpBane 1-2 He ABMranocb

2) B uHTepBane 0—1 paBHOYCKOPEHHO, B UHTepBane 1-2 paBHOMepHO
3) B uHTepsanax 0—1 1 1-2 paBHOYCKOPEHHO

4) B uHTepsanax 0—-1 n 1-2 paBHoMepHO

v Me

-

AS. 3 ' Y Teno ABUXKeTcA BA0b ocn OX noa aencTeuem
cunbl F =2 H, HanpaBaeHHOW BAO/b 3TOM ocu. Ha pucyHKe npuBenéH rpadmk 3aBUCUMOCTH
NPOEKLMN CKOPOCTU Vx TENA Ha 3Ty OCb OT BpemeHu t. KaKyro MOLLHOCTb pa3BMBaeT 3Ta CUMNa B
MOMEHT BpemeHun t = 3 c?

1) 3Bt
2)4 Bt
3) 5Bt
4) 10 Bt

Yactb 2

v, Mich
10

-
10 20 30 40 50 r, ¢
B1. Ha pucyHKe npeactaBneH rpapuk 3aBUCUMOCTHU
MOZYNA CKOPOCTM v aBTomobuna ot BpemeHu t. Onpegennte no rpadumky nNyTb, NPONLEHHbIN
aBTomobunem B uHTepBane BpemeHn ot 0 go 30 c.



B2. Masibumk maccoi 50 Kr HaX0AMTCA Ha Te/IeKKe Maccoi 50 Kr, ABMKYLLENCA No r1aaKoi
rOpM30HTa/IbHOM A0pOre CO CKOPOCTbIO 1 M/c. KakMm CTaHeT MoAy/1b CKOPOCTU TE/IEKKM, eCn
Ma/ibuyMK NPbIFHET C HEE B HanpaB/IeHNN NEePBOHAYaIbHOWM CKOPOCTU TE/IEKKM CO CKOPOCTbIO 2
M/C OTHOCUTENIbHO J,0POrK?

B3. Teno maccou 1 Kr, 6polueHHoe BEPTUKANbHO BBEPX C MOBEPXHOCTM 3eMU, AOCTUIIO
MaKCMManbHOM BbicOoTbl 20 M. KaKol KMHETUYECKOW aHeprueit obnaaano Teno Totyac nocne
6pocka? ConpoTnBaeHnem Bo3ayxa NpeHebpeyb.

Yactp 3
C1. B arrpakunone 4yenoBek Maccoid 80 Kr IBMXKETCSI Ha TEJIEKKE O pesibcaM U COBEpIIAET

«MEPTBYIO METII0» B BEPTUKAJIBHOM III0CKOCTU. KakoB pagnyc KpyroBoil TpaeKTOpUH, €CIIU IpU
ckopoctu 10 M/c, HarIpaBIeHHON BEPTUKAIBHO BBEPX, CHJIa HOPMAJIBHOTO JaBJICHUS Y€JIOBEKa Ha
cusenue Tenexku pasHa 1600 H? Yckoperue cBOGOHOTO NaaeH s IPHHATE paBHbIM 10 M/c?.

UToroBas KOHTposibHaA pabota 1 10 knacc

1 BapuaHT

A.1 Ha pucyHKax n3obparkeHbl rpadmKn 3aBUCMMOCTM MOAYNA YCKOPEHUA OT BpEMEHU ANA
pa3HbIX BUAOB ABUXKEHMA NO NpAMOM. Kakoi rpaduK cOOTBETCTBYET PABHOMEPHOMY
ABUXKEHUIO?

1) a 3) o
0 i 0 t
2) a 4) a
0 t 0 t

A.2 Teno maccoit 1 Kr paBHOMEPHO M NPAMOJIMHENHO ABUMKETCA NO FOPU30OHTANIbHOM
nnockoctu. Ha teno aencreyet cuna F= 2H. KakoB KOIOUUNEHT TPEHNA MEKAY TESIOM U
NAOCKOCTbIO?

-
F
————

FEE LTS

A.3 Yemy paBHO M3MEHEHWE UMMYbCa TeNa, eC/IN Ha Hero B TedeHue 5 ¢ aencreosana cuna 15
H?

1) 3 kr-m/c 2) 5 kr-m/c 3) 15 kr-m/c 4) 75 Kr-m/c



A.4 KameHb bpolueH BepTUKANbHO BBEPX CO CKOpOCTbio 10 m/c. Ha KaKol BbICOTe KMHETUYeCKas
3Heprma KamHA paBHa ero NOTeHLUMaNbHOWN SHeprun?

1)2,5m 2)3,5m 3)1,4m 4)3,2m

A.5 B cocyae, 3aKpbITOM NOPLUHEM, HAX0AMTCA naeanbHbI ras. lNpouecc MSMEHEHUA COCTOAHMUA

ra3a NokKasaH Ha Anarpamme. Kak meHsinica obbem rasa npun ero nepexoge n3 CoOCTtoAHUA AB
L

P

cocTtoaHue B?

1) Bce Bpemsa yBeIM4YNBASICA

2) BCe Bpems yMeHbLanca

3) cHavyana yBennumBanca, 3aTem yMmeHbLUanca
4) cHayana ymeHbLancs, 3aTem yBeM4mBacs

A.6 TemnepaTypa HarpesaTena naeanbHon mawnHbl KapHo 700 K, a Temnepatypa
xonoannbHuKa 420 K. Kakos KIM/J naeanbHOM MallnHbI?

1) 60% 2) 40% 3) 30% 4) 45%

A.7 PaccTosiHe mexay ABYMA TOYEUYHbIMM 3apsadaMn ymeHblwnam B 4 pasa. Cuna
3NEKTPMYECKOro B3aMMOAENCTBUA MEXAY HUMM

1) ymeHblumnach B 16 pas 2) yBennumnacb B 16 pas
3) yBennumnacb B 4 pasa 4) ymeHblIMNach B 4 pasa

B.1 Macca noe3saa 3000T1. KoadpdnumeHT Tpenua 0,02. KakoBa A0/13KHA ObITb CM1a TAMTU
napoBo3a, YTobbl Noe3a Habpan ckopocTb 60 KM/Y Yepes 2 MMH NOC/Ie Hayana ABUKEHUA?
[BuxKeHne npm pasroHe Noesga CYUTaTb PAaBHOYCKOPEHHbIM.

B.2 Yemy paBHa moaapHaA macca rasa, naoTHocTb Kotoporo 0,2 kr/m3, Temnepatypa 250 K,
pasneHue 19 kMNa?

C.1 3neKTpOoH, HaYyanbHAA CKOPOCTb KOTOPOro paBHa HY/tO, HaYan ABUraTbCA B 04HOPOAHOM
noJsie Hanps)eHHocTblo 1,5 B/m. Ha Kakom paccTtosiHMM ero CKopocTb Bo3pacTtaet Ao 2000
KMm/c? me=9,1x10 3%kr, e = 1,6x10° Kn.

BxoaHasa KOHTpoJ/bHAA paboTta 11 Knacc

BAPUAHT 1



A.1 Ha pucyHke npeactaBneH rpadmk 3aBUCUMOCTU YCKOPEHUA OT BPEMEHU ANA TeNa, ABUNKY-
Lerocs NPAMONHENHO. PaBHOYCKOPEHHOE ABUKEHNE COOTBETCTBYET YHACTKY

a, m/c®

40

=]
[P S ———
-
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A.2 KaKkoW nyTb npoiraeT cBoboaHo nagatoulee Teno 3a 2 cekyHabl? v0 =0 m/c, ycKopeHue
cB0b6OAHOro NaseHMA npumuTe pasHbim 10 m/c2.

A.3 ABTOMOOMW/Ib ABUKETCA HA MOBOPOTE MO KPYroBoi TpaeKkTopum paanycom 50 m ¢
NOCTOAHHOM NO MoAy/to ckopocTbio 10 m/c. KakoBo ycKopeHne aBTomobuna?

A.4 Yemy paBHa Macca rpy3sa, KOTOPbIil OMYCKaloT C MOMOLLbIO TPOCa C YyCKopeHnem 2 m/c?,
HanpaB/AEHHbIM BHWU3, €C/IM CUA HaTAXKeHMA Tpoca 4000 H? ConpoTuBieHnem Bo3ayxa
npeHebpeuys.

A.5 *enesHoaopoKHbI BaroH maccoit 40 T, ABUMKYLLMIACA CO CKOPOCTbIO 2 M/C, CTaNKMBaeTcs
C HEeNoABMXKHbIM BaroHoM maccoit 80 T U cuennfeTca ¢ HUM. C KaKOM CKOPOCTbIO NPOAOJIKAOT
ABUraTbCA BaroHbl Nocae cuenku?

A.6 'py3 maccoi 1 Kr nogHANN ¢ BbICOTbl 1 M Haj, NOAOM Ha BbiCOTy 3 M. PaboTa cunbl TaXKecTn
npuv NOAHATUM FPy3a PaBHa

A7. [epeBaHHYO KOPO6KY Maccon 10 Kr paBHOMEPHO U MPAMOAUHENHO TAHYT MO FOPU30OHTA/b-
HOW AepeBAHHOMN A0CKE C MOMOLLbIO FOPU30HTANbHOM NPYKUHBbI }KECTKOCTbIO 200 H/M. YanuHe-
HWe NpyXuHbl 0,2 M. Yemy paBeH KO3pPUUMEHT TpeHUs KOPOobKM No AoCKe?

A.8 Ha pucyHke npeactaBneH rpaduk rapMoHUYECKUX KosebaHuii maTeMaTUYeCKoro
MasTHUKA.



Yemy paBHa amnaunTyaa v YactoTa KonebaHui maaTHMKa?

A.9 Onpegenute AAnHY 3BYKOBOM BOJ/IHbI B BO3A4YXE, €CNM YacToTa Ko/iebaHMn UCTOYHMKA 3BYKa
200 lu. CKopocTb 3BYKa B Bo3ayxe coctasnseT 340 m/c.

A.10 Kakas yactuua X BblaenaeTcs B peakuum IN+ 3He g O+X ?

B.1 N3 aByX HaceneHHbIX NYHKTOB, PAacCTOAHME MeXay KoTopbiMmU 14,4 KM, HAaBCTpedy apyr
ApYry Bblexanu og4HOBPEMEHHO ABa BenocuneamncTa. CKopocTb NepBoro senocuneancra 2 m/c,
a CKOpoCTb BTOPOro — 4 m/c. Yepes CKONbKO YacOB OHWM BCTPETUINCH M Ha KAKOM PacCTOAHUM
OT NepBOro Hace/eHHOro NyHKTa.

B2

ConpoTuBaeHUE 04HOrO pe3uncTopa B 4 pasa bonblue, Yem CONPOTUBAEHME Apyroro. B nepsbiit
pa3 3TW Pe3nCTOPbl COEANHAIOT NapaieslbHO, a BO BTOPOM pa3 — nocnenoBaTtenbHo. Yemy
PaBHO OTHOLWIEHMWE CONPOTUBEHUI LLEeNel B NEPBOM M BO BTOPOM CAy4anx? HapucoBaTb cxembl
ANA 3TUX CNyYaes.

C1. PewunTe 3aga4y ¢ NnoaApobHbIM pelleHMeM, C 06 bACHEHMEM.

C o4HUM MONeM Frenuns NPoBen NPoLEecc, NPU KOTOPOM CpeHEKBaAPaTUYHAA CKOPOCTb
aTOMOB renus Bblpocna B f1 = 2 pa3a. B xoze 3Toro npouecca cpeaHAs KUHEeTUYECKasa aHeprua
aToMOB renuns 6blna NPonopLMoHanbHa 06BEMY, 3aHMMaemomy reanem. Kakyto paboty
COBepLNA ra3 B 3TOM npouecce? CYnTaTb renni naeanbHbiM ra3om, a 3HaYeHune

cpeAHeKBaApPaTUYHOM CKOPOCTN aTOMOB refnsa B Havyane npouecca NpuHATbL

PaBHbIM v = 100 m/c.

KoHTponbHaa pabota 3a 1 nonyroguer 11 kKnacc

1 BapuaHT
A. 1 MarHutHoOe none cosgaeTtcA
1) aneKkTprMyYeckumMu 3apagamm 2) MarHMTHbIMK 3apsaaamm

3) ABUMKYLMMMNCA MAarHUTHbIMK 3apAagamu  4) nobbim Tesiom



A. 2 Jlerkoe NPoBO/IOYHOE KO/bLO NOABELIEHO Ha HUTK (CM. puc). Mpu BABUIaHUU B KObLO

g
Fi N 5

Eé.k,;i’
MarHuTa ceBepHbIM NOJIOCOM OHO byaeT: -
1) OTTa/NIKMBATLCA OT MAarHUTa; 2) NpUTArMBaTLCA K MarHuUTy
3) HENOABMUXKHbIM 4) cHayana OTTa/IKMBATbCA, 3aTEM NPUTATUBATHCA

A.3 MarHuTHbI NOTOK, MPOHU3bIBAIOLLMNIN KOHTYP, n3meHuaca Ha 100 B6 3a 2c. Onpegenute
34C MHAYKUUN B KOHTYpE.

1. 508B. 2.-50B. 3. 1008. 4. 2008.

A.4 [eiicTBylouee 3HaYEHME HANpAXKeHUA nepemeHHoro Toka 100 B. Onpegenute
MAKCUMaANbHOE 3HaYeHMe HanpAXeHnA.

1. 141 B. 2.71B. 3. 2008B. 4. 300 B.

A. 5 Ha pucyHKe rpaduK 3aBUCMMOCTM CU/bl TOKA B KaTyLLKe UHAYKTUBHOCTM OT BPEMEHM.
Moaynb 34C camoMHAYKLMU NPUHUMAET Hanbosbliee 3HaYEeHNE B NPOMEKYTKE BPEMEHMU

1)otO0cpolc 2)otlcpo5¢c 3)or5cpo6ec 4)oTbc o8¢
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A. 6 Ha p1cyHKe npeacTaB/ieH rpaduK 3aBUCMMOCTM CUAbl TOKA OT BPEMEHU B KonebaTenbHOM
KOHTYpe. 3HaYeHMA aMNAUTYAbl CUbl TOKA M YaCTOTbl €€ U3MEHEHUA PaBHbI

1) 10 mA, 8 Ty, 2)10mA, 4Ty, 3)5mA, 0,125 I'y, 4) 5 mA, 0,25 Ty,

i, MA
4
2
0

p) 2 i

A. 7 Kak nameHutca nepmog KonebaHUA CUAbl TOKa B KonebaTeNbHOM KOHTYpe, eCun, He MeHsA
ero MHAYKTUBHOCTU, EMKOCTb KOHAEHCaTopa YBEANYUTb B 2 pasa’?



1.YmeHbwuTcA B 2 pasa. 2. YBennuutca B 2 pasa.

3. YBennuutca s 1,41 pasa. 4. YmeHbwntca 8 1,41 pasa.

B.1 Ha Kakom paccToAHMM OT pagapa HaXoAMUTCA CAMONET HENPUATENA, eCNU OTPAXKEHHbIN
paauocurHan Bosspatusca yepes 1073 c?

B. 2 B 04HOPOAHOM MarHUTHOM NoOAE ABUXKETCA CO CKOPOCTbIO 4 M/C NepneHaNKYNAapHO
JIMHUAM MarHUTHOM MHAYKLMK NpoBoAa ganHoM 1,5 m. Moaynb BEKTOpPa MHAYKUUM MArHUTHOTO
nona paseH 50 mTa. Onpegenuntb 34C UHAYKLNM, KOTOPAA BO3HMKAET B NPOBOAHMUKE.

C.1 NIHayKTMBHOCTbL KonebaTenbHOro KoHTypa paBHa 0,5 MKIH. Kakol aonskHa bbiTb
3NEeKTPOEMKOCTb KOHTYPa, YTOObl OH PE30HNPOBAN HA ANHY BONHbI 300 M?

UToroBas KoHTponbHana pabora 11 KZIACC

BapuaHTNel

1. JlnuHa akTMBHOMN 4acTu npoBoAHMKA 20 cM. YT0JI MeX1y HallpaBICHUEM TOKa U
WHIYKIIMEH MAarHUTHOTO TOJISl PaBEH 90°. C kaKoii CHIION MarHMUTHOE TIOJIE C WHIYKIUEH
50mTn geiicTByeT Ha MPOBOJHUK, €CJIN CHIIa TOKa B HEM 10 A?

2. Omnpenennurte HAYKTUBHOCTb KaTYIIKH, KOTOPYIO IIPU CHJIE TOKAa 6 A IPOHM3BIBAET
MarHuTHbIN noTok 120MBO6.

3. YcTaHoBUTH COOTBETCTBUE:

A. MarHuTHbIN NOTOK 1.Tn

b. MarHuTHaA nHayKuma 2. 0k

B. UHAYKTUBHOCTb 3.TH
4.B6

4. OguH pa3 MeTaNINYecKkoe KobLo NagaeT Ha CTOALMIA BEPTUKANbHO NOOCOBOM
MarHuT TaK, YTO HaleBaAETCs Ha Hero, BTOPOW pas Tak, YTO NPoJieTaeT MMMO Hero.
MN0CKOCTb KOMbL@ B 060MX CAyYasnx ropusoHTanbHa. TOK B KO/bLe



1
) BO3HMKaET B 06oumx Ccaydanax

2
) HE BO3HMKAET HM B OAHOM U3 C/iy4HaeEB

3
) BO3HWKaeET TOJZIbKO B NepBOM C/y4vae

4
) BO3HWKAET TOJZIbKO BO BTOPOM C/iy4ae

5. Hariaute 34C nHAyKumMM B KOHTYpe, ecnn 3a 0,01c MarHUTHbIA NOTOK YBE/IMYMACA HA
400 mB6.

6. dNEeKTPOMarHMTHasa MHAYKUMA — 3TO:
1) ABNeHWe, XxapaKTepusylollee AeNCTBUE MarHMTHOrO NOA Ha ABUMKYLLMIACA
3apAaa,
2) ABNeHne BO3HUKHOBEHUA B 3aMKHYTOM KOHTYPE 3/IEKTPUYECKOro TOKa Npwm
N3MEHEHNN MArHUTHOTO MOTOKa;
3)aBneHue, xapaKkTepusylollee AeNCTBUE MarHUTHOrO NOAA Ha NMPOBOAHMK C

TOKOM.

7. MaTtemaTnyecKnin MasTHUK coBepLuaeT cBOH6oAHbIe rapmoHunyeckme konebaHums.
KaKyto BENMUYNHY MOXKHO ONpenennTb, ecin N3BeCTHbl gavHa | u nepuog konebanuim T
MAATHUKA?

1) Maccy m MasiTHUKa

2) yCKopeHue cBoboaHOro nageHus g

3) amnantyay A konebaHuin manaTHMKa

4) MaKCMMaNbHYIO KMHETUYEeCKYo aHepruto Wy maaTHMKa

8. Ha pucynke nmokaszas rpauk 3aBUCUMOCTH CHUJIBI TOKA B METAILTMUYECKOM MTPOBOIHUKE OT
BpeMeHH. OnpeaennTe 4acToTy KojeObaHuil Toka.



-0,1
-0,2

1)8 'y
2)0,125 Ty
3)6 '
4)4Ty

9. PaccTtoAaHne mexay 6amxkanwmmm rpebHamum BonH 10m. KakoBa YactoTa yaapos
BOJIH O KOPMNYC, EC/IN CKOPOCTb BOH 3 m/c ?

10. /lyy cBeTa NagaeT Ha NJIOCKOe 3epKasio. Yron oTpaxKeHua paBeH 24°. Yron mexay
NagaroLWmm Y4OM N 3€PKANOM....

11. Ecnu npeameTr HaXoIuTCst OT cOOMpAroLIe JTMH3bI Ha PACCTOSHUU OO0JIbIIIE ABOHHOTO
(OKYCHOTO pacCTOSIHUSI, TO €T0 U300paKeHHe OyIeT. ..

aF 2F F F 2F @3F

12. Kakoe ontuueckoe siBICHUE OOBSICHSIET PaTyKHYIO OKPACKY MBUIBHBIX ITy3bIpEii?
1) Qucnepcust  2) Audpakuust  3) Untepdepentus  4) [lonsapuszamnus

13. HempepbiBHBIE (CIUTONTHBIC) CIIEKTPHI JAIOT TENa, HAXOISIIHECS
A. TOJBKO B TBEpJOM COCTOSIHUHU IIPU OUYEHBb OOJIBIINUX TEMIIEpaTypax;
b. B ra3000pa3zHOM MOJIEKYIIPHOM COCTOSIHUH, B KOTOPOM MOJIEKYJIbI HE CBSI3aHbI UJIU CJ1a00
CBSI3aHbI
ApYT € Ipyrom,
B. B ra30006pa3HOM aTOMapHOM COCTOSTHUH, B KOTOPOM aTOMBbI IPAKTUYECKH HE
B3aUMOJICUCTBYIOT
ApYT € Ipyrom,
I'. B TBEp1OM WM )KHJIKOM COCTOSTHUH, a TAK¥KE CUIIBHO CXKAThIE Ta3bl

14. Kakoe U3 TEpPEYUCICHHBIX HUXKE DJJICKTPOMArHUTHBIX M3JIYYEHUUA HMEET
HanOOJIBIIYIO YaCTOTY?



A. PanuoBOJIHEL

b. UudpakpacHoe uznyydeHue.

B. Bunumoe nznydenue.

I'. VapTpaduoneToBoe n3nydeHue.

/1. PEHTT€HOBCKOE U3TyUYCHHUE.

15. Kakoe u3 npuBeAEHHBIX HUKE BBIPAXKEHUN ONPENIENAET MOHATHUE TUCTIEPCHS?

A. HajoxxeHrie KOrepeHTHBIX BOJIH.
b. PaznoxeHune cBeTa B CHEKTP MPU MPETOMIICHUH.
B. IIpeoOpazoBaHue eCTECTBEHHOT'O CBETA B TUIOCKOMOISPU30BAHHBIN.
I'. Orubanue BOTHOM MPENSTCTBUH.

J. YactuuHOe OTpaKeHHE CBETA Ha pa3fieie ABYX Cpel.

16. HanwucaTb HepocTatowwye 0603Ha4YeHWA B CeaytoLLei AAepHON peakumu:
?+1H ! = p,Mg?* + ,He?

17. Atom HaTpus 11Na?3 copepxut

1) 11 npoToHOB, 23 HEMTPOHA M 34 3N1eKTPOoHa

2)

23 npoToHa, 11 HeNTPOHOB 1 11 31eKTPOHOB

3) 12 npoTtoHoB, 11 HENTPOHOB U 12 3N1EKTPOHOB

4) 11 npoToHoB, 12 HeNTPOHOB 1 11 3NEeKTPOHOB

18. Onpenenure, Kakue U3 PeaKkLMil Ha3bIBAIOT TEPMOSAIEPHBIMU
A. Peakuuu aeneHus JISTKUX siiep

b. Peakiiuu neneHust TSOKENbIX A1ep

B. Peakiuu cuHTe3a MEXY JETKUMU SpaMu

I'. Peakuuu cuHTE3a MEXAY TSKEIBIMU AIpaMu

YYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI U1 YHEHUKA



» dusuka, 10 kimace/ Maxumes I'.4., Byxosnes b.b., Corckuit H.H.; mon
penakiueit [TapdpentreBoit H.A. Axumoneproe o61miecTBo «3narenbcTBo
«ITpocsenienue»

» dusuka, 11 knace/ Msaxumes I'.J1., byxosues b.b., Yapyrun B.M.; oz
penaxiueit [lapdenteeBoit H.A. AknmonepHoe o6mecTBo «M3marenscTBo

«IIpocBemenune»

METOJIUYECKHUE MATEPUAJIBI JIJISA YUUTEJISA
®dusuka. 10, 11 xkmacc. Meroaudeckoe nocooue k yueonukam Msikuiesa [7.51.,

CunsaxoBa A.3.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

https://www.resh.edu.ru/
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