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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o ¢usnke 06a30BOTO YPOBHS HA YpPOBHE CPEIHETO OOIIETO
oOpa3oBaHus pa3padOTaHa Ha OCHOBE IOJOKEHUA U TpeOOBaHUM K pe3yibTaTam
OCBOEHHSI OCHOBHOH 00pa3oBaTeIbHOM Mporpammel, npeactaBieHHbix B OI'OC
COO, a Ttakxke ¢ yu€roM (denepaibHOW paboyeill MporpaMMbl BOCHUTAHUS U
KOHIIEMIMK TpenojaBaHus ydeOHoro npeamera «dusuka» B 00pa3zoBaTeIbHBIX
Opra"u3anusax Poccuiickon Denepanuy, peanu3yommux OCHOBHBIE
o0OpazoBarenbHbIe MPOTPAMMBI.

ConmepxaHue mporpamMmbl 1O (U3MKE HaAmpaBiieHO Ha (OPMUPOBAHUE
€CTEeCTBEHHO-HAy4YHOU KapTUHbI MUpa oOyyaromuxcs 10—11 kiaccoB mpu 00yueHun
ux ¢u3nKe Ha 0a30BOM YPOBHE HAa OCHOBE CHUCTEMHO-AESITEIBHOCTHOTO MOAXO0A.
[Iporpamma no ¢pusuke coorBercTByeT TpeboBanusam GI'OC COO k nuaHupyEeMbIM
JUYHOCTHBIM, MPEIMETHBIM M METANPEIMETHBIM pe3yJbTaTaM OOy4YeHHsI, a TAKKe
YUUTBHIBAET HEOOXOAUMOCTh peajH3ali MEXIIPEAMETHBIX CBs3€il (U3MKH C
€CTECTBEHHO-HAYyYHbIMU y4€OHBIMU NTpeIMeTaMu. B Hell onpenesnstoTcs OCHOBHbIE
1eIU U3y4YeHUs! (PU3UKHU Ha YPOBHE CPEHEro 00I11ero o0pa3oBaHusl, MIAHUPYEMbIC
pe3ysnbTaThl  OCBOGHMsSI Kypca (U3MKH: JIMYHOCTHBIC, METalpeIMETHbIC,
npeaMeTHbie (Ha 0a30BOM YPOBHE).

[Iporpamma no (usmke BKIIIOYALT:

e IJITAHUPYEMBbIE PE3yJbTaThl OCBOCHUS Kypca (U3UMKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IIPEIMETHBIE PE3YJIbTATHI 10 roj1aM 00yUEHUs;

e cOJIepkaHue yueOHoro npeamera « Pu3nkay mo rojgaM o0ydeHusl.

du3rka Kak Hayka o0 HauOosee OOIIMX 3aKOHAX NPUPOABI, BBICTYIAs B
KayecTBe y4eOHOro MmpeaMeTa B IIKOJIE, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHU# 00 okpyxatomieM mupe. LlIkonbHbIN Kype PU3NKH — CHCTEMOOOPa3yIOUi
JUIS €CTECTBEHHO-HAYUYHBIX YUEOHBIX MPEIMETOB, MOCKOIbKY (PU3NUECKHE 3aKOHbI
JexaT B OCHOBE IMPOIECCOB U SIBJICHUM, HU3Y4aeMbIX XHUMHUEH, OHOJIOTHEH,
dbusmyeckoir reorpadueir W actpoHomued. Vcmonp3oBaHME W AKTHBHOE
npUMeHeHne (U3MYECKUX 3HAHUM  Ompenesser XapakTep U pa3BUTHE
Pa3HOO0Opa3HBIX TEXHOJIOTH B c(hepe SJHEPreTHKHU, TPAHCIIOPTA, OCBOCHHSI KOCMOCA,
MOJIyYeHHUS] HOBBIX MAaTEpHaJOB C 3a/JlaHHbIMU CBOMCTBaMHM W Jpyrux. M3ydenwue
(bu3MKKM BHOCUT OCHOBHOM BKJIaJl B POPMUPOBAHUE €CTECTBEHHO- HAYYHOU KapTHUHBI
Mupa oOydwarommxcsi, B (QOpMUpPOBaAaHUE YMEHUW TNPUMEHSTh HAyYHBIH METOJ
NO3HAHUS MPU BBINOJHEHUN UMHU YYE€OHBIX UCCIEA0BAHMM.

B ocHOBY Kypca ¢hu3uKu 17151 ypOBHS CpeAHET0 00111ero 00pa3oBaHus MOJI0KEH
PAI Uael, KOTOPhIE MOKHO PACCMATPUBATh KaK MPUHILIUIIBI €70 MTOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUUM C HEW KypcC SBISETCA JIOTHYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuai U3 BCEX pa3/eioB (PU3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (hH3HUKHU.

Hoes cenmepanuszayuu. B cOOTBETCTBMM C HEW MmaTepuan Kypca (u3ukd
o0beMHEH BOKpYr (¢u3nueckux Teopuil. Benymum B Kypce sBiseTcs
dbopmMupoBaHre MPENCTAaBICHUNA O CTPYKTYPHBIX YPOBHSIX MaTEpHH, BEUIECCTBE H
ToJIe.

Hoes eymanumapusayuu. EE peanusanms mnpearnosiaraeT HCIOIb30BaHUE
TYMaHUTapHOTO TOTeHIuana (U3MYECKOl HayKHU, OCMBICICHHE CBS3M Pa3BUTHUS
($u3MKH ¢ pa3BUTHEM OOIIECTBA, a TAKXKE C MHPOBO33PEHUYECKIMH, HPABCTBEHHBIMU
U DKOJIOTHYECKUMU MTpoOIeMamMu.

Hoes npuxnaonoti nanpasnennocmu. Kypc GU3uku mpeanonaraet 3HakoMCTBO
C IIMPOKUM KPYTrOM TEXHMYECKHX M TEXHOJIOTMYECKUX MPUIOKEHUN H3YUEHHBIX
TEOPUH U 3aKOHOB.

Hoes oxonocuzayuu peanusyeTcss MOCPEACTBOM BBEJCHUS JJIEMEHTOB
collepKaHUs, TOCBSIIEHHBIX OSKOJIOTMYECKUM TpoliemMaM  COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C Pa3BUTUEM TEXHUKU U TEXHOJOTHH, a TaKXKe OOCYXICHUS
npo0JIeM pallMOHATIBHOTO MPUPOIONOJIB30BAHUS U HKOJIOTMYECKO 0€30M1acCHOCTH.

Crep:KHEBBIMHU 3JIeMEHTaMU Kypca (DU3MKM Ha YPOBHE CpEIHEro oO0IIero
oOpa3zoBanus ABIAIOTCS (pusmyeckue Teopuu (HopMUpOBAHHE TPEACTABICHUN O
CTPYKType MOCTpPOeHUsl (PU3NUECKON Teopuu, poiu (PyHIaMEHTaJIbHBIX 3aKOHOB U
IPUHIIMIIOB B COBPEMEHHBIX MTPEACTABICHUSIX O PUPOJIE, TPAHULIAX TPUMEHUMOCTH
TEOPU, /ISl ONTMCAHUS €CTECTBEHHO-HAYYHbIX SIBJICHUI U MPOLIECCOB).

CucTeMHO-IeATENbHOCTHBIA TOAX0 B Kypce (M3UKH peanu3yercs Mpexie
BCEr0 3a CUET OpPraHu3allKi SKCIEPUMEHTAIBHOU AESATEIbHOCTH OOYyYarOUIUXCS.
Ji1st 6a30BOr0 ypOBHS Kypca (PU3UKH — 3TO UCIOJI30BAHUE CUCTEMBI (DPOHTAIIBHBIX
KPaTKOBPEMEHHBIX SKCIIEPUMEHTOB U JIA0OPATOPHBIX padOT, KOTOPHIE B MPOTpaMMe
no (usuke OObEIWHEHBI B OOIIMI CIMHUCOK YYEHHUYECKHX MPAKTUYECKUX padorT.
Breigenenre B yKa3aHHOM IIepedHe JabopaTOpHBIX padOT, MPOBOAUMBIX JJIS
KOHTPOJISL U OLIEHKH, OCYLIECTBJISIETCSl yYaCTHUKaMU 00pa30BaTeIbHOTO Ipolecca
UCXOJI1 U3 OCOOCHHOCTEH IUIaHUPOBAHUS U OCHaIIeHUs kaOuHera (usuku. [lpu
3TOM OO0ECHeunBaeTcs OBJAJCHHE OOYYaloIMMMHCS YMEHHUSIMH IPOBOAMTH
KOCBEHHbIE HM3MEpPEHUs, HCCIIEJOBaHUS 3aBHCHUMOCTEW (PU3MYECKUX BEIUYUH U
MIOCTaHOBKY OIIBITOB 110 MPOBEPKE MPE/IOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE yeseTcs PEIICHUI0 pAaCYETHBIX U KAYECTBEHHBIX 3a/1ay.
IIpu 3TOM 17151 pacUETHBIX 3324 IPUOPUTETOM SIBIISIFOTCS 3a4a4U C SIBHO 33JaHHOM
(pU3HYECKON MOJENBIO, TO3BOJISIIOIINE MPUMEHITh U3YUEHHbIE 3AKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasziena Kypca, TaK U HWHTErpupys 3HAHHUS U3
pasHbIX paszaenoB. [Jis KaueCTBEHHBIX 3a7a4 MPUOPUTETOM SIBIISIOTCS 3aJaHUS Ha
00BsACHEHHE TPOTEKaHUsl (U3MYECKUX SBJICHMM W TIPOILIECCOB B OKpYXKaroleh
KU3HHU, TpeOyromue BhIOOpa (DU3MYECKON MOJENU JUIsi CUTyallud TMPaKTHKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu PDPI'OC COO k MarepuanbHO-
TEXHUYECKOMY 00€eCIeueHnI0 yueOHOTo npoiecca 0a30Bbli YPOBEHb Kypca (pu3uku
Ha YpOBHE CpenHero oOlmiero o0pa3oBaHUS JOJDKEH HU3y4daTbCsi B YCIOBUSX
IpeIMEeTHOro KabuHeTa (M3UKU WIM B YCJIOBHSIX MHTETPUPOBAHHOTO KaOMHETa
MpPEAMETOB E€CTECTBEHHO-HAYUYHOIro IMKJIAa. B kaOuHere (U3UMKHM JOKHO OBITh
Heo0XoauMoe J1abopaTopHOe OO0OpYyAOBAaHHME JJIS BBIMOJHEHUS YKAa3aHHBIX B
nporpaMmme 1o (pU3MKe YUEHUYECKUX MPAKTUYECKUX padOT M JEMOHCTPALIMOHHOE
00opyI0BaHUE.

JleMOHCTpallMOHHOE  000pyJI0BaHME (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM JOCTATOYHOCTH M OOECIEYMBAECT IMOCTAHOBKY
NEPEUUCICHHBIX B MporpaMMe 1o (U3MKE KIFOUYEBBIX JEMOHCTpAlUK s
UCCJICIOBAHMSI  WM3y4YaeMbIX  SIBICHWWA W  MPOIECCOB, OMIUPHUYECCKUX U
(GyHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUUYCCKUX TTPUMCHCHHM.

JlabopaTopHoe 00OpynOBaHHWE MJII YYEHUYECKHX MPAKTHYECKUX padboT
dbopMupyeTcsi B BUJE TEMAaTHYECKUX KOMIUIEKTOB M 00€CIeuuBaeTCs B pacuére
OJTHOTO KOMILJIEKTa Ha JBYX OOydYalmmuxcs. TeMaTHYeCKue KOMIUICKTHI
7a00paTOpHOTO OOOPY/IOBaHUSL JOKHBI OBITh TMOCTPOEHBI HAa KOMILIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M IU(MPOBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTEIFHBIX CUCTEM B BHJIE ITU(PPOBBIX JaOOpaTOPHUH.

OCHOBHBIMU LIEJIAIMH U3Y4YeHUs1 (PU3HKHU B 00IIEM 00pa30BaHUM SIBIISIOTCS:

e popMUpOBaHUE HWHTEpeca M CTPEMIICHHUS OOYYAIOMIMXCS K HaydHOMY
W3YUYEHUIO TPUPOJBI, PA3BUTUE HMX HHTEIUICKTYaJIbHBIX U TBOPYECKHUX
CIIOCOOHOCTEN;

e Pa3BUTHE MPEJICTABICHUN O HAyYHOM METOJE MO3HAHWUS U (POpMUPOBAHHE
HCCIIEIOBATENIbCKOTO OTHOIICHHUS K OKPYKAIOIIUM SBICHUSM;

o popMHpOBaHNE HAYYHOTO MHPOBO33PEHUS KaK pe3yjIbTaTa U3y4eHHUs OCHOB
CTpOEHHUS MaTepuu U GyHIAMEHTAIbHBIX 3aKOHOB (DU3UKU;

« hopMHUPOBaHNE YMEHUU OOBSICHATH SBJICHUS C UCTIOJIB30BAHUEM (PU3HUECCKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMHupoBaHUE TPEACTABICHUNH O poiud (U3UKK AJIA Pa3BUTUSA JPYTHUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTxeHne 3TUX Leield oOecreynBaeTCsl pelIeHueM CIeIyIONMX 3a7ad B

mpoliecce n3ydeHus Kypca GU3NKY Ha YPOBHE CPEIHETO O0IIEero 00pa3oBaHuUs:



e IPUOOpPETEHNE CUCTEMBI 3HAaHUH 00 00X (PU3MUECKUX 3aKOHOMEPHOCTSX,
3aKOHAaX, TEOpUSIX, BKIIOYAs MEXaHHMKY, MOJEKYISIPHYIO (PU3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DPU3UKY U DJIEMEHTHI aCTPOPU3UKHY;

» popMUpOBaHUE YMEHUI TPUMEHSATH TEOPETUUECKUE 3HAHUS JUIsl OOBICHEHUS
(bU3MYECKUX SIBICHHUI B IPUPOJIE U JUISI PUHSTHS TPAKTUIECKUX PEIICHUIN
B ITOBCEIHEBHOM KM3HU;

e OCBOEHHE CIOCOOOB pEHIeHUS] PA3IUYHbIX 337a4 C SBHO 3aJaHHOU
buszndeckoil MoJeNblo, 3a/lay, MOAPa3yMEBAIOIIUX CaMOCTOSITEIbHOE
co3fanue GU3NIECKOM MOJIENH, aJIeKBATHON yCIOBUSIM 3a7a4H;

e IOHMMaHHE (PU3UYECKHX OCHOB W MPUHIMUIOB JCHCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOLIECCOB, UX BIMSAHUS HA OKPYIKAOIIYIO
cpenys;

¢ OBJIAJICHUE METOJIAMH CaMOCTOATENHOTO IUIAHUPOBAHUS WU IPOBEIACHUS
(bU3MYEeCKUX SKCIEPUMEHTOB, aHAIM3a M HHTEPIpETallil HH(POPMAIINUH,
OIPENEIEHHS TOCTOBEPHOCTH MOITYYEHHOT O pe3yJIbTaTa;

e CO3IaHHUE YCJIOBUM IS PA3BUTUsSl YMEHUU MNPOEKTHO-UCCIIENOBATEIBCKOM,
TBOPUYECKOU JIEATEIBHOCTH.

Ha wusyuyenue ¢usuku (0a30BbIi ypOBEHb) Ha YpPOBHE CpEIHEro OOIIero
oOpazoBanus orBoautcs 136 vacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJENI0), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIIIO).

[Ipeqmaraempiii B mporpamMme Mo (U3MKE NEpeuYeHb Ja0OpaTOPHBIX U
NPAKTUYECKUX paldoT ABISETCS PEKOMEHJOBAaHHBIM, YUMTENb JeNlaeT BbIOOD
mpoBeleHUsT J1a0OpaTOpHBIX pPabOT U OMBITOB C YYETOM HHIWBUIYATbHBIX
0COOEHHOCTEH 00yJarOIIMXCH.



COAEPXAHUE OBYYEHUA
10 KIIACC

Pa3znen 1. ®u3nka u MeTOAbI HAYYHOI'0 TIO3HAHUS

®dusuka — Hayka o npupoze. HayyHble MeTOnbl ITO3HAHUS OKPYKAIOLIETO
mupa. Posib 3KcriepuMeHTa v TEOpUU B IPOLECCE TO3HAHUS TPUPOABI. DKCIIEPUMEHT
B (husmke.

MonenupoBanue (U3MYECKUX SIBJIEHMM M IporeccoB. HayuHble THIIOTE3BI.
duznyeckue 3aKOHBI U TEOPHUU. |'paHUIIBI MIPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
[IprHIMD COOTBETCTBHS.

Ponp u mecro ¢usuku B (GOPMUPOBAHUM COBPEMEHHON HAYyYHOW KapTUHBI
MUpa, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Llemoncmpayuu

AnanoroBsle U ULUQPOBBIE H3MEPUTEIbHBIE TMPUOOPBI, KOMIBIOTEPHBIE
JATYUKU.

Pa3nen 2. MexaHuka

Tema 1. Kunemamuxa

Mexanuueckoe nBrkeHue. OTHOCHUTENBHOCTh MEXaHMYECKOI'O JBHIKEHUSI.
Cucrema orcuéra. Tpaekropus.

[Tepemelienue, CKOpocTh (CpeAHsii CKOPOCTh, MTHOBEHHAs CKOpPOCTb) U
YCKOPEHUE MaTepUaIbHOM TOUYKH, UX MPOEKIIMU HAa OCH CHCTEMbl KOOpPAHMHAT.
CiioxeHune nepeMenieHui 1 CI0KEHUE CKOPOCTEN.

PaBHOMepHOE M PpaBHOYCKOpPEHHOE MPSMOJIMHEHHOE IBUKeHue. ['paduku
3aBUCUMOCTH KOOPJAWHAT, CKOPOCTH, YCKOPEHUs, MyTH U [EpEeMEIICHUs
MaTepuaibHOW TOYKHA OT BPEMEHH.

CBoOoaHoOe najienue. Y CKOpeHre CBOOOTHOTO MaICHUS.

Kpuonnnaeninoe asuxxenue. JIBu>keHue MaTepruaibHONM TOUKHU 110 OKPYKHOCTHU
C MOCTOSIHHOM MO MOJYJII0 CKOPOCTBHIO. YTJOBas CKOPOCTb, JUHEWHAS] CKOPOCTh.
[Tepuon u yactora obOparenus. LleHTpocTpeMUTENIFHOE YCKOPEHUE.

TexHuyeckue yCTpPOICTBA U TMPAKTUYECKOE MPUMEHEHHE: CHUIAOMETP,
JBU)KCHUE CHAPSIOB, IIEMTHbIC U PEMEHHBIE TIepeayun.

Jlemoncmpayuu

Mogenbs cucTeMbl OTCUETa, WILTIOCTPAIUs KUHEMATUYECKUX XapaKTEePUCTUK
JIBUYKEHUSL.

[IpeobpazoBanue NBUKEHUM C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3IyXE U B Pa3peKEHHOM MIPOCTPAHCTBE.

HaGntonenue nBukeHus Tena, OPOIIEHHOrO TOJ YIJIOM K TOPU3OHTY U
TOPU30HTAJIBHO.



N3mepenue yckopeHusi CBOOOTHOTO MaiCHUSI.

Hanpasiienue ckopocTu 1pu ABU>KEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3yueHne HEpaBHOMEPHOTO JIBUKEHUS C LICJIbIO ONPEICICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanue COOTHOLICHUST MEXAY IyTSIMHU, MPOWIEHHBIMUA TEJIOM 3a
MOCTICIOBATEbHBIC PABHBIE MPOMEXKYTKHM BPEMEHU TIPU PABHOYCKOPEHHOM
JNBH>KEHUU C HAYAJIbHON CKOPOCTBIO, PABHOW HYJIIO.

N3yuyeHne nBUKEHUS LIAPUKA B BSI3KOM KUJIKOCTH.

N3yuenune nBmxeHus Tena, OporeHHOro TOpU30HTaIBHO.

Tema 2. lunamuka

[Ipyauun  otHocutenvbHOCTH  ['aymuies.  Ilepebld  3akoH  HproToHA.
NuepumanbHble CHCTEMBI OTCUETA.

Macca Ttena. Cuna. [Ipunnun cynepnosuuuu cui. Bropoit 3akoH HeroToHa
JUISl MaTepUaNIbHON TOYKHU. TpeTuii 3akoH HproToHA [U1s1 MaTepuaIbHbBIX TOYEK.

3akoH BcemupHoro Tarorenus. Cuna Tsxkectr. IlepBas kocMmuueckas
CKOPOCTb.

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

Tpenne. Bunbl Tpenus (mokosi, CKonbxeHus1, kauenus). Cuna tpenus. Cyxoe
TpeHue. Cuiia TpeHUsI CKOIbXKEHUS U cuiia TpeHus nokos. Koadduiment tpeHus.
Cuna conpoTUBIICHUS IPU ABMKEHUU TEJIa B AKUJKOCTH WJIU rase.

[ToctynarenbHOE U BpalaTeabHOE JBUKEHUE a0COTIOTHO TBEPOTO TeEa.

MOMEHT CHIIBI OTHOCUTEIIBHO OCH BpaulleHus. llmeuo cumiel. YcinoBus
paBHOBeECUS TBEPAOTO TEIIA.

TexHn4ecknue yCTpOWCTBA M NPAKTUYECKOE HNPUMEHEHHUE: MOJIINITHUKH,
JNBU>)KECHUE UCKYCCTBEHHBIX CITyTHUKOB.

Llemoncmpayuu

SIBiieHne nHepuuy.

CpaBHEHUE MacC B3aUMOJICCTBYIOIINX TE.

Bropoii 3akoH HeroToHa.

N3mepenue cu.

CnoxeHue CHIL

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT AepopMariuu.

HesecomocTs. Bec Tena npu yCKOpEHHOM NOABEME U MAJICHUH.

CpaBHEHUE CUII TPEHUS OKOSI, KAUEHUS U CKOJIbKEHUS.

YcnoBus paBHOBECHS TBEPAOTO TeNa. BUIbI paBHOBECHS.

Yuenuueckuii sxkcnepumenm, 1abopamoptule pabomaol

N3yuenune neuxeHus: Opycka rno HakJIOHHOU MIIOCKOCTH.



Uccnenoanue 3aBUCUMOCTH CUJI YNPYTOCTH, BOBHUKAIOUIUX B MPYXKUHE U
PE3UHOBOM 00pa3siie, OT X JeGopMaiinu.

HccnenoBanue ycrmoBHil paBHOBECHS TBEPAOTO Tela, HMEIOLIETO OCh
BpaIllCHMUSI.

Tema 3. 3akonbl coxpanenus 6 MexaHuke

Nmmynsc maTepuanbHOM TOYKM (TeNa), CHUCTEMbl MaTe€pUAIbHBIX TOYEK.
Nmnynbc cuiibl M1 U3MEHEHUE HUMITyJIbCa Tejla. 3aKOH COXPAaHEHUs HUMITYJIbCA.
PeakTuBHOE ABUXKEHUE.

PaboTta cuiiel. MOIITHOCTE CHIIBIL.

Kunernueckass sHeprus MarepuaibHOW TOUkH. Teopema 00 HU3MEHEHHH
KHMHETUYECKOU SHEPTUU.

[TorenumnanbHas SHEPIHS. [TorenuunanbHas SHEPIUs YIOpyro
nehopMUpOBaHHOM NMPYXUHBL [loTeHIIMampHas YJHEPTHS Tella BOJM3H MOBEPXHOCTH
3emiu.

[loTennuanbHpie W HENMOTEHUMANbHbIE  cuiibl.  CBsi3b  paboTHI
HEMOTEHIMAIBHBIX CHJI C U3MEHEHHEM MEXaHUYECKOW SHEPTUU CUCTEMBI TeJl. 3aKOH
COXpaHEHUSI MEXaHUYECKON YHEPTUH.

Yrpyrue v Heynpyrue CTOIKHOBEHUS.

TexHuueckue yCTpOWCTBA M NMPAKTUUYECKOE NMPUMEHEHHE: BOJAOMET, KOIIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHUs UMITYJIbCA.

PeaktuBHOE IBUXKEHUE.

[Tepexoa noTeHIMATBHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomaol

N3yuenne abCOMIOTHO HEYNMPYroro yjapa ¢ MOMOIIBIO JIBYX OJMHAKOBBIX
HUTSIHBIX MAsITHUKOB.

UccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHEpruu
TeJla Ha IPUMEPE PACTSKEHUS PE3UHOBOIO JKI'yTa.

Paznen 3. MoJiekyJsipHasi pusuka U TepMOJHHAMUKA

Tema 1. Ocnoebl MONEKYNAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJOKEHUSI MOJICKYJISIPHO-KUHETUYECKON TEOPUU U UX OIBITHOE
o0ocHoBaHue. bpoyHoBckoe nBmwxkenue. uddysus. Xapakrep IBHKEHHS U
B3aUMOJICMCTBUSL YaCTUI[ BellecTBa. MOJENM CTPOCHUs Ta30B, XKUIKOCTEH U
TBEPIBIX TEI U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE ITUX Mojenei. Macca u
pasmepsl MoJiekyJl. KonnuectBo BemectBa. [loctossHnas ABoraapo.

TermnoBoe paBHoBecue. Temmneparypa u e€ usmepenue. lllkana temreparyp
Llenbcus.



Mopens  wupeansHOoro rasa. (OCHOBHOE YpaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOM TEOpUM HACATBHOTO rasza. AOCOJIIOTHAs TeMmIlieparypa Kak Mepa
CpedHEld KHHETHYECKOM SHEPruy TEIJIOBOTO JBWXEHWs dvactull rasza. lllkana
temrepatyp KensBuHa. ['a30Bble 3akOHBI. YpaBHeHHEe MenaeneeBa—KianenpoHna.
3akon [lanbrona. M3omponeccsl B WACATbHOM Tra3e C MOCTOSIHHBIM KOJIMYE€CTBOM
BelecTBa. ['paduueckoe MpeACTaBICHHE H30MPOIIECCOB: H30TEpMa, H30X0pa,
n3o0apa.

TexHuueckue yCTpoOWCTBAa M MPAKTUYECKOE MPUMEHEHHUE: TEPMOMETP,
OGapomeTp.

Llemoncmpayuu

OnbIThI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BelecTBa, ¢ororpaduu
MOJIEKYJI OPraHUYECKUX COCTUHEHUM.

OmnbrTel 0 AU(GY3UN KUIKOCTEH U ra30B.

Mogens OpOyHOBCKOTO ABUKEHHS.

Mopaens onbita lTepHa.

OnbITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJIIPHOTO
B3aUMO/ICHCTBUSL.

Mojenb, HIUTIOCTpUPYOIIAs MPUPOAY AABIICHUS ra3a Ha CTEHKH COCY/a.

OnbIThl, WUIIOCTPUPYIOLIUE YpAaBHEHUE COCTOSHUS UJACAIBHOIO Trasa,
M30IPOLIECCHI.

Yuenuueckuii axcnepumenm, rabopamopHule pabomwl

Onpenenenre Macchl BO3/lyXa B KJIACCHOM KOMHAT€ HA OCHOBE M3MEPEHUU
00bEMa KOMHATBHI, IABJICHUS U TEMIIEPATyphl BO3lyXa B HEH.

HccnenoBanune 3aBUCUMOCTH MEXY ITapaMeTPpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnoebt mepmoOUHaAMUKU

TepmonuHaMuueckass cucteMa. BHyTpeHHSsSI SHEPTHUsT TEPMOAMHAMUYECKOU
CUCTEMBI U cTIOCO0BI e€ n3meHeHus. KomuecTBo TermtoTsl u pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOrO  MACAIBHOrO  rasa. Bugel  temonepenauu:
TEIUIONPOBONHOCTb, KOHBEKIIUS, U3IyUYCHHE. Y IEIbHAs TEIJIOEMKOCTh BEIIECTBA.
KonnuecTBo TEMIOTHI IpH TEMIIONEPEIAYE.

[lonsatne 006 aguabarHoM mporecce. llepBplii 3aKOH TEPMOAMHAMUKHU.
[IpumeHeHue mepBOro 3akoHa TEPMOJMHAMHUKHM K H3ompoleccam. ['paduueckas
UHTEpHpeTanus padoThl rasa.

Bropoit 3akoH TepmoaumHaMuku. HeoOpaTUMOCTh MPOIECCOB B MPUPOJIE.

TennoBble  mammHbl.  [lpuHOMOBI ~ ACWCTBUS ~ TEIUIOBBIX  MAIIIWH.
[Ipeobpa3zoBanusi sHEepruM B TEIUIOBbIX MamuHax. KoadduimeHnt mnone3Horo
nerictBusl TerioBod wmamuHbl. [{ukn KapHo u ero kospduuueHT mosie3HOro
JNEeNUCTBUS. DKOJIOTHYECKUEe TPOOIEMbI TEIJI0IHEPTEeTUKH.



TexHuyeckue yCTpOICTBA © NPAKTHYECKOE MPUMEHEHHE: JIBUTATEIb
BHYTPEHHETO CrOpaHusi, ObITOBOW XOJOAWIBHHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3meHnenne BHYTpPEHHEH HSHEPruM Tejla MPH COBEPIICHUHM PAaOOTHI: BBUIET
npoOku u3 OyTBUIKH TIOJ JIEWCTBHEM C)XAaTOro BO3[yXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MyTEM TpeHust (BUI€OAEMOHCTpAI).

N3menenune BHyTpeHHEH SHEpruu (TeMIiepaTyphbl) Teaa IpH Teruionepeaaye.

OmnbIT o aarabaTHOMY PACIIUPEHUIO BO3TyXa (OMBIT C BO3YIIIHBIM OTHHBOM).

Mopaenu mapoBoil TypOUHBI, IBUTaTENsl BHYTPEHHETO CTOPAHMSI, PEAKTHBHOI'O
JIBUTATEISL.

Yuenuueckuii saxcnepumenm, rabopamopHule pabomwl

N3mepenune yaenpbHON TENIIOEMKOCTH.

Tema 3. Aepezammniwie cocmoanun eeuyecmea. Pazosvie nepexoovt

[TapooOpa3oBanue u koHzaeHcauus. Mcnapenue u kuneHue. AOCONIOTHAs U
OTHOCHUTENbHAs BJIAXHOCTh BO3Ayxa. HacellieHHbI map. YaelbHas TEIIoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMITEPATyPhl KATICHUS OT JTaBJICHHUS.

Tépnoe Teno. Kpucrammmueckue u amopdubie Tena. AHU30TPONHS CBOWCTB
kpuctaiuioB. Kuakne kpucramiel. CoBpeMmeHHblE Marepuainbl. IlmaBieHue u
KpucTayum3anus. Y aeibHas Tersora miaasiaeHus. Cyonumanus.

YpaBHeHuUE TEmI0BOro danaxca.

TexHuueckue yCTpPONMCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJIYUYEHHUS] COBPEMEHHBIX MaTe€pUalioB, B
TOM YHUCJIE HAHOMAaTepUaaoB, U HAHOTEXHOJIOTHU.

Llemoncmpayuu

CBoiiCTBa HACHIIIEHHBIX MTAPOB.

Kurnenne npu noHWKEHHOM J1aBJICHUU.

Crioco0Obl M3MEpEHUs BIaKHOCTH.

HaOGmtonenue HarpeBanus U iiaBieHUs KPUCTAIUTMYECKOTO BEIIECTRA.

JleMOHCTpauus KpUCTasIoB.

Vyenuueckuii sxcnepumenm, rabopamopHvie pabomoi

N3mepeHne OTHOCUTENBHOM BIaXKHOCTH BO3/yXa.

Paznen 4. DinekTpoaAMHAMHUKA
Tema 1. Dnekmpocmamuka
DJIeKTpU3alMsl Tel. OJEKTpUUEeCKUl 3apsia. JIBa Buaa 3IEKTPUYECKHUX
3apsiaoB. [IpOBONHMKH, IOUAIEKTPUKU W TOJYNPOBOAHUKH. 3aKOH COXpPaHEHUS
AIEKTPUUECKOTO 3apsijia.
B3aumoneiictBue 3apsanoB. 3akoH Kynona. ToueuHslil ainekTpuueckuil 3apsj.
OnekTpudeckoe none. Hanpsk€HHOCTH dnmekTpudeckoro moisa. [IpuHnwmmn



CyNEPNO3ULNM IIEKTPUUECKUX TToser. JIMHNKM HanpsHyKEHHOCTH JJIEKTPUYECKOTO
OJIA.

Pabora cun snekTpocraruueckoro nojis. [lorenuuan. Pa3HOCTh MOTEHIIMATIOB.
[IpoBOOHMKM M AMDIIEKTPUKH B 3JIEKTPOCTATHYECKOM Tose. [luanexkrpuueckas
POHUIIAEMOCTb.

OnekTpoéMkocTh. KonaencaTop. DIeKTpOEMKOCTh IIOCKOTO KOHJIEHCATOPA.
DHeprus 3apsKEHHOTO KOHIEHCATOPa.

TexHU4ecKue YCTpOWCTBA W NPAKTUYECKOE IPUMEHEHHE: 3JIEKTPOCKOIL,
ANEKTPOMETP, DJIEKTPOCTATHUYECKash 3alluTa, 3a3€MJIEHHE BIIEKTPOIPUOOPOB,
KOHJICHCATOp, KONUPOBAJIBHBIN aIIapar, CTPyHHbIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO ¥ MPUHIUI ACUCTBHUS AJIEKTPOMETPA.

B3anmMopeiicTBue Ha’IEeKTPU30BAaHHBIX TEN.

DIIEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEI.

[IpoBOAHUKY B DIEKTPOCTATUYECKOM TOJIE.

DIIEKTPOCTAaTUYECKAS 3aLUTA.

JINDIIEKTPUKY B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCUMOCTh  DJIEKTPOEMKOCTH  IIJIOCKOTO KOHJIEHCATOpa OT  IUIOLIAJIN
IJIACTUH, PACCTOSHUS MEXAY HUMHU U JUAJIEKTPUYECKOU MPOHUILIAEMOCTH.

DHeprus 3apsHKEHHOTO KOHIEHCATOpa.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomwl

N3MepeHne aneKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannslit Inekmpuyeckuit mok. Toxu 6 paziuunvix cpeoax

DNEKTPUYECKU TOK. YCIOBUS CYyIIECTBOBAHUS JJIEKTPUYECKOIO TOKA.
UcTtounuku Toka. Cuna toka. [loCTOSIHHBIN TOK.

Hanpsioxenue. 3akon Oma 111 yyacTKa LETu.

ONEKTPUYECKOE COINPOTUBIIEHUE. Y JIEIbHOE CONPOTUBICHHE BEIIECTBA.
ITocnenoBarenbHOE, MAapAIIIEIBHOE, CMEIIAHHOE COEAUHEHNE IIPOBOHUKOB.

PabGora nanekrpuueckoro Toka. 3akoH Jxoyns—Jlenna.  MomHoCTh
ANEKTPUYECKOTO TOKA.

DJIEKTPOJIBUKYILAsl CHJIa U BHYTPEHHEE COMPOTUBIICHUE HUCTOYHUKA TOKA.
3akoH Oma 115l TOJIHOM (3aMKHYTOM) 3JIeKTpruecKol 1enu. KopoTkoe 3aMbIKaHue.

ONEKTpOHHAss  IPOBOJUMOCTb  TBEPABIX  METAJLIOB. 3aBUCUMOCTH
CONPOTHUBJIEHUS METAILIOB OT TeEMITEpaTypbl. CBEPXIPOBOIUMOCTb.

DIIEKTPUYECKHI TOK B Bakyyme. CBOKCTBA 3JIEKTPOHHBIX ITyYKOB.

[TomympoBoiHHKM. CobcTBeHHast 51 IIPUMECHAs IIPOBOAMMOCTh
noJIypoBOJHUKOB. CBoiicTBa p—N-niepexoaa. [lomynpoBoJHUKOBBIE TPUOOPBHI.

ONEeKTpUYECKHA TOK B pacTBOpax M  pacIulaBaXx  JJIEKTPOJIMUTOB.
DIIEKTPOJIUTHYECKAS TUCCOLMAIUSA. DIEKTPOIIU3.



DIJIEKTpUYECKH TOK B raszax. CaMOCTOATENbHBIA M HECAMOCTOSTEIbHBIN
paspsaa. Momnus. [1nasma.

TexHuueckue yCTpOMCTBAa M NPAKTUYECKOE MPUMEHEHHUE: aMIIEPMETP,
BOJILTMETP, PEOCTaT, MCTOYHHKUA TOKa, »JJIEKTPOHArpeBaTeIbHbIE MPUOOPHI,
AIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHS, BAKYYMHBIN JTHUO],
TEPMUCTOPHI 1 POTOPE3UCTOPHI, MOTYITPOBOTHUKOBBIN IUO/, TaIbBAHUKA.

Llemoncmpayuu

W3mepenue cruiibl TOKa U HAIIPSKEHHUSL.

3aBUCUMOCTh COINPOTHUBIICHUS] HUIUHAPUYECKUX MPOBOAHUKOB OT JJIMHBI,
IUIOLIAM MOMEPEYHOr0 CEUEHUs U MaTepuana.

CMelaHHOE COEJMHEHUE TPOBOAHUKOB.

[Ipamoe wu3MepeHue >neKTpoABHXKylIed cuibl. KopoTkoe 3amMblikaHue
raJIbBAaHUYECKOT'O MJIEMEHTA U OLIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTB COITPOTUBIICHUSI METAJJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB PIEKTPOIUTOB.

HckpoBoii pa3psia 1 MpOBOAUMOCTb BO3/1yXa.

OIHOCTOPOHHSISL MPOBOAUMOCTD JUO/A.

Yuenuueckuii sxcnepumenm, rabopamopHuvle pabomwl

N3yuyeHne CMEIaHHOr0 COEIMHEHUSI PE3UCTOPOB.

N3mepenne aIeKTpOABUKYILIEH CHIIbI MCTOYHHMKA TOKAa U €ro BHYTPEHHErO
COIPOTUBIICHUS.

Habmronenue snexrpoimsa.

Me:xxnpeaMeTHbIe CBSI3H

N3yuenue kypca ¢usuku 6a30Boro ypoHs B 10 Kitacce oCyHIECTBISETCS C
y4E€TOM COJEP)KATEIbHBIX MEXIPEIMETHBIX CBSI3€d C KypcamMd MaTE€MaTHKH,
OMOJIOTUH, XUMUH, reorpaduu U TEXHOJIOTUH.

Mesicnpeomemnvle nouwsimusi, CBsI3aHHbIE C HW3YYEHHEM METOJIOB HAy4YHOTO
NO3HAHUS: SIBJICHHE, HAy4YHbIH (pakT, rumores3a, ¢u3mdeckas BEIUMYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, IKCIIEPUMEHT, MOJEINPOBAHNUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: pelleHHe CUCTEMbl ypaBHEHUH, JuHEWHas (yHKLIHS,
napabona, runepoosia, Ux rpaukd U CBONCTBA, TPUTOHOMETpPUUECKUE (DYHKIIMU:
CHUHYC, KOCUHYC, TAHT'€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX IPOEKIIMHU HA OCHU KOOPJWHAT, CIIOKEHUE BEKTOPOB.

buonocus: mexanmyeckoe ABUKEHUE B KUBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BHJbl TEIIONEpPEayn, TEMIOBOE PaBHOBECHE),
ANEKTPUYECKHUE SIBJICHUS B )KUBOM NIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJSPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJ, XUIAKOCTEU W



ra3oB, JJICKTPUYECKHE CBOMCTBA METAJUIOB, J3JIEKTPOJIMTHUYECKAS JUCCOLMALNS,
rajibBaHUKa.

l'eoepagpus: BIaxHOCTh BO3AyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus.: npeoOpa3oBaHUE ABUKEHUN C HCIOIB30BAHUEM MEXAHU3MOB,
y4€T TpEHUs B TEXHUKE, MOJIIMIIHUKY, HCIOJIb30BAHUE 3aKOHA COXPAHECHUS
UMITyJIbca B TEXHUKE (pakera, BOJOMET U JIpyrue), ABUTATENlb BHYTPEHHETO
CrOpaHusl, napoBas TypOHHA, OBITOBON XOJOJMJIBHUK, KOHIULMOHEP, TEXHOJIOTUN
NOJIyYEHUSI COBPEMEHHBIX MAaTEpHaIOB, B TOM YHCJIE HAHOMATEpPHAIOB, H
HAaHOTEXHOJIOTHH, SJIEKTPOCTAaTHUECKas 3allUTa, 3a3€MJICHHE 3JICKTPONpUOOpOB,
KCEpOKC, CTPYHHBIH PUHTED, AJIEKTPOHArpeBaTEIbHbIC npuOopHl,
AJIEKTPOOCBETUTENbHbBIE TPUOOPHI, TaJIbBAHUKA.

11 KJIACC

Pazjen 4. DiieKTpOAMHAMHUKA

Tema 3. Maznummnoe none. I1eKmpoMazHUMHAA UHOYKUUA

ITocTossHHBIe MarHuThHL. B3anMoaeiicTBUe MOCTOSSHHBIX MAarHUTOB. MarauTHoe
nosne. Bekrop marautHoM uHAyKuu. [[puHIMN Cyneprno3uiiui MarHUTHBIX MOJIEH.
JluHuM MarHuTHOM uWHAYKIMU. KapTuHa JIUHUNA MAarHUTHONM WHIYKIUUA TOJIS
MMOCTOSIHHBIX MarHUTOB.

MarauTHOE T1OJIe TPOBOJHMKA C TOKOM. KapTuHa IMHUN WHIYKUWAH
MAarHUTHOTO TOJISl JJMHHOTO MPSIMOTO MPOBOAHUKA W 3aMKHYTOTO KOJIBIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anumoaeicrBue npoBOJHUKOB C
TOKOM.

Cuna Amnepa, e€ MOJlyJIb U HalpaBJICHHUE.

Cuna Jlopenua, €€ MOy b U HanpaBieHue. JBUKEHUE 3apsyKEHHON YaCTULIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl JlopeHria.

SIBiieHME ANEKTPOMAarHUTHOM MHAYKUMH. IIOTOK BekTOpa MarHUTHOU
UHIYKIUU. OJIEKTPOJABIKYILAS CHJIa WHAYKIMHU. 3aKOH AJIEKTPOMArHUTHOM
unaykuuu dapanes.

BuxpeBoe »snekTpuyeckoe moJie. DIEKTPOABMKYILNAS CHJIA WHAYKIAW B
MIPOBOJITHUKE, IBUKYIIEMCS TTOCTYIATENILHO B OJJHOPOJHOM MAarHUTHOM IIOJIE.

[Ipasuiio Jlenna.

NuayktuBHOCTh.  SIBIIEHME CaMOMHAYKUMH. OJEKTPOABHXKYIAsS  Cuja
CaMOMHTYKIINH.

DHeprus MarHuTHOTO TOJISl KaTYIIKUA C TOKOM.

DNEeKTPOMArHUTHOE TOJIE.

TexHH4eckrue yCTpOMCTBA W TMPAKTUUECKOE TMPUMEHECHHUE: TMOCTOSIHHBIC
MAarHuThl, 3JIEKTPOMArHUTHI, DSJICKTPOABUTATENIb, YCKOPHUTEIN >SJIEMEHTAPHBIX
YaCTHI, UHIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OmnsiT Opcrena.

OTKJIOHEHUE SJIEKTPOHHOTO ITy4YKa MAarHUTHBIM T10JIEM.

JIvHUM UHAYKIUYA MarHUTHOTO MOJIS.

BzaumopericTBre 1ByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JevictBue cuibl JIopeH11a Ha MOHBI DJIEKTPOJIUTA.

SIBNIEHME 3JIEKTPOMArHUTHOW HHAYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOJBHXKYILIEH CUJIbI MHAYKIMU OT CKOPOCTH M3MEHEHHS
MAarHUTHOTO MOTOKA.

SBNEeHNE CAMOMHAYKIIUH.

Yuenuueckuii sxcnepumenm, nabopamophule pabomuol

M3ydeHre MarHuTHOTO MOJI KaTYIIKU C TOKOM.

Hccnenoanue neiicTBUS MOCTOSHHOTO MarHUTa Ha pAMKY C TOKOM.

HccnenoBanue sABiIeHUs 3NEKTPOMATHUTHOW HHAYKIIVH.

Pa3znen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomazHumHble KoJ1e0anus

KonebarenbHast  cucrema. CBOOOJHBIE  MEXaHUYECKHE  KOJEOAHMS.
INapmonnueckue kosnedanus. [lepuon, wacrora, ammuutyaa u ¢asza KojaeOaHUi.
[IpyxuHHBI MasTHUK. MaTeMaTHU4EeCKUHA MASTHUK. Y pPaBHEHHE TAPMOHUYECKUX
konebanwmii. [IpeBpariieHue sHEPTUN MpU TAPMOHUYECKUX KOJICOAHMSIX.

KoneOarenbubiii koHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KoOJIeOaHUS B
UJeaqTbHOM K0JIEOATeIbHOM KOHTYpe. AHAJIOTUs MEXAYy MEXaHWYECKUMHU U
ANIEKTPOMATrHUTHBIMU KoJieOaHusmu. @Dopmyna TomcoHa. 3akoH coXpaHEHUs
SHEPTUHU B UJICATHHOM KOJIE0ATETbHOM KOHTYPE.

[IpeacraBienue o 3aTyxarolux KojieOaHUsIX. BbIHYX/IeHHbIE MEXAHUYECKHE
kosneOanus. Pezonanc. BeiHYXI€HHBIE 3JIEKTPOMArHUTHbIE KOJIEOAHMSI.

[lepemenHplii TOK. CHHYCOMAAIBHBIM NEPEMEHHBIA TOK. MOIIHOCTH
NIEPEMEHHOr0 TOKa. AMIUIMTYIHOE€ W JACHCTBYIOIIEE 3HAYEHUE CWIBI TOKA U
HaIPSIKCHUSL.

Tpancpopmarop. [IpousBoacTBo, nepenaya U NOTPeOICHUE AIEKTPUUECKOU
SHEPruu. DKOJIOTUYECKHE PUCKHU IIPU IMPOU3BOJCTBE JIIEKTpO3Hepruu. Kyibrypa
VCIIOJIb30BaHUs JIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue ycCTpOWCTBAa M MPAKTUYECKOE IMPUMEHEHUE: DIECKTPUYECKUN
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TMHUU 3JIEKTponepeaay.

Llemoncmpayuu

Uccnenosanue mapaMeTpoB KojeOATENbHON CHUCTEMBI (MPYKUHHBIM —WIIH
MaTeMaTUYECKUI MasSTHHK).



HaOmronenue 3aTyxaromux KojaeOaHu.

HccnenoBanue cBOMCTB BBIHYK/ICHHBIX KOJICOAHUM.

HabGmtonenue pesonanca.

CBoOOaHBIC 2JIEKTPOMArHUTHBIC KOJICOAHNS.

OcuwuiorpamMmsl (3aBUCUMOCTH CHJIBI TOKA W HANPSsKEHUS OT BPEMEHU) JJIs
3JIEKTPOMArHUTHBIX KOJIeOaHUH.

Pe3oHaHc mnpu TOCIEOOBATEILHOM COCAMHEHUH PE3UCTOpPA, KATYILIKHU
WHJYKTUBHOCTH U KOHJIEHCATOpA.

Mojienb JIMHUY EKTPONEPEAAUH.

Yuenuueckuii axcnepumenm, rabopamopHvle pabomwl

UccnenoBanue 3aBUCUMMOCTH NEPHOJa MAJIbIX KOJIEOAHUN Tpy3a HA HUTHU OT
IUTMHBI HUTU U Macchl Ipy3a.

Hccnenoanmne nepeMeHHOr0 TOKa B LEMU U3 MOCIEA0BATEIbHO COCTUHEHHBIX
KOHJIEHCATOPA, KAaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpomazHummsle 60JIHbl

Mexanuueckne BOJIHBI, YycloBUsL pacnpoctpaneHus. Ilepuon. CkopocThb
pacmpocTpaHeHusi W JUIMHA BOJIHBL [lomepeuHble W TPOJIOJIBHBIE BOJIHBI.
HNutepdepennus u nudpaxiiys MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. I pomMkocTh 3ByKka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMArHUTHBIE BOJHBIL. Y CJIOBUS U3IyYEHUSI DJIEKTPOMArHUTHBIX BOJIH.
B3anmnasa opuenrtanus BektopoB E, B, V B anexktpomarautHoin BonHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaXeHHUE, MpesIoMJICHUe, Tospu3anus, audpaxius,
unTepdepenius. CKOpocTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIxana 37€KTPOMArHUTHBIX BOJIH. [IpuMeHeHuEe 3JIeKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpyuHLMIIBI PAIMOCBS3U U TelleBUAEHUS. Paguonokanus.

DJIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYKAOIIEN CPEIBI.

TexHuueckue yCTpOWCTBAa M NPAKTHUYECKOE IPUMEHEHUE: MY3bIKAJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTHMKAa B TEXHHUKE W MEJUIIMHE, pajap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neus.

Llemoncmpayuu

OGpa3oBaHue U pacpoCTpaHEHUE MONEPEYHBIX U MPOI0JIbHBIX BOJIH.

Konebmromieecs Tesno kak UICTOYHUK 3BYKa.

Habmronenue oTpakeHust U MPeIOMIICHHUSI MEXaHUUECKUX BOJIH.

Hab6mtonenue unrepdepenuuu u 1udpakiini MEXaHUYeCKUX BOJTH.

3BYKOBOI pE30HAHC.

Habmronenue cBsi3M TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMIUIUTYJOM U
4acTOTOM KOJeOaHHil.



HccnenoBanue CBOKMCTB 3JIEKTPOMATHUTHBIX BOJIH: OTPaKEHUE, TPETOMIICHHUE,
noJiipu3anus, 1upakus, HHTeppepeHLns.

Tema 3. Onmuka

['eomerpuueckas onruka. IIpsAmoiMHENHOE pPacHpOCTpaHEHUE CBETA B
oaHopoaHo cpexe. JIyu cBera. ToueuHblid HCTOYHUK CBETA.

OTtpaxenue cBera. 3aKOHbI OTpaxkeHus cBera. [locTpoeHne n3zoOpaxeHuil B
IIJIOCKOM 3€pKaje.

[IpenomiieHue cBeTa. 3aKOHBI MPETOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. lIpenenbHblii yron MnoJIHOrO
BHYTPEHHETO OTPAKECHHUSI.

Jucnepcust ceeta. CoXkHBIN cocTaB Oenoro ceera. L[ser.

Cobwuparorniue 1 paccenBaroiye TuH3bl. ToHKas muH3a. DOKyCcHOE pacCTOsHHE
U ONTUYecKas cuja TOHKOW nuH3bL. [locTpoeHue n3o0pakeHuii B COOMpAONIUX U
paccenBaromux JuH3ax. Dopmyna TOHKOW JIMH3BL. Y BEJIMYEHHUE, JaBAEMOE JIMH30M.

[Ipenenbl TpUMEHUMOCTH T€OMETPUYECKON ONTHUKH.

BonnoBass ontuka. Wurepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
YcnoBusi HaOMONEHUS MaKCUMyMOB W MHUHUMYMOB B HWHTEP(EPEHIIMOHHON
KapTUHE OT JIBYX CHH(]A3HBIX KOT€PEHTHBIX UCTOYHUKOB.

Hudpakuus cBera. [QudpakuvonHas pemérka. YcloBue HaOMOAeHUs
[JIaBHBIX ~MAaKCUMyMOB IIpM MAJ€HUM MOHOXPOMATHYECKOrO CBETa Ha
TU(PAKLIUOHHYIO PEIIETKY.

[Tonspusanus ceera.

TexHuueckue yCTpOWCTBA M MPAKTUYECKOE NIPUMEHEHHE: OYKH, JIyna,
doToamnmapaT, TPOSKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKOM, BOJOKOHHAs
ONTHKA, TUPPAKIUOHHAS PEIIETKA, TOJISIPOU/I.

Jlemoncmpayuu

[IpsamosninHEHOE pACHPOCTPAHEHUE, OTPAXKEHUE U IIPEJIOMIICHUE CBETA.
OnTtuyeckue mpruOOpsI.

[TonHOE BHYTpeHHEE OTpakeHrue. Mojenb CBeTOBOAA.

UccnenoBanue cBOMCTB N300pakeHU B TMH3AX.

Mojenn MUKPOCKOIIA, TEAECKOMA.

Habmronenue untepdepeHiuu crera.

HaOnronenue nudpakiuu cBera.

Habmronenue aucnepcuu cBeTa.

[Tony4deHnue ciekTpa ¢ TOMOIIBIO TPU3MBI.

[Tonyuyenue criekTpa ¢ MOMOIIbIO TU(PPAKITNOHHON PEIIETKH.

HabGmronenue nonspuzanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomuwl



N3Mepenue nokasarens NpeioMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB N300pakeHUH B TUH3AX.
Habmronenue nucnepcuu cBeTa.

Pa3jnesn 6. OcHOBBI cienUAJIbLHOW TEOPUH OTHOCUTEILHOCTH

['paHu1IBI TPUMEHMMOCTH KJIACCUUECKOM MeXaHUKU. [locTynaTel crienmanpsHOM
TEOPUH OTHOCUTEIIBHOCTU: MHBAPUAHTHOCTh MOIYJI CKOPOCTH CBETA B BAKyyME,
MPUHIUIT OTHOCUTEIBHOCTH DWHINTENHA.

OTHOCUTENBHOCTh OJITHOBPEMEHHOCTHU. 3aMEJJICHUE BPEMEHH U COKPAILICHUE
JUTMHBI.

DHEPrust U UMITYJIbC PEIISITUBUCTCKON YaCTHUIIbI.

CBs3b MAcChl C PHEPTUEN U UMIYJIHCOM PEISATUBUCTCKOW YACTHUIBI. DHEPTHUS
ITOKOSI.

Pasznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmul K6aHMOBOI ONMUKU

®oronsl. opmyna [1nanka cBsi3u 3Heprum (HOTOHA C €r0 YaCTOTOM. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTe u uccienosanue poroddpdexra. OnbiTel A. I'. CroneroBa. 3aKOHbI
dororddexra. YpaBuenue DitnmreitHa g dororddexra. «KpacHas rpaHuiiay
dororddekra.

HaBnenue ceera. OnwiTel I1. H. JIeGenena.

XHUMHUYECKOE JICCTBUE CBETA.

Texuuyeckue yCTpONCTBa U TMPAKTUUECKOE MPUMEHEHHe: (HOTOIEMEHT,
dboTomaTumK, coTHeUHast 6aTapes, CBETOANO/I.

Jlemoncmpayuu

dotor(pdeKT Ha yCTaHOBKE C IIMHKOBOM TLIIACTHHOM.

Uccnenoanue 3akoHoB BHemHETO (poTodddekTa.

Ceeroauon.

Conneunas Oarapesi.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnwiTel Pe3epdopaa mo paccessHUIO 0 -YacCTHII.
[Lmanerapuas mognens aroma. Iloctymarel bopa. M3nyueHwe u moriomeHue
(GOTOHOB MpU MEpexoje aToMa C OAHOrO0 YpPOBHSA JHEPruu Ha Jpyroil. Buubl
criekTpoB. CIEKTp YPOBHEW 3HEPruu aToMa BOJIOPO/IA.

BonnoBeie cBolicTBa yactuil. Bomusl e bpoiis. KopnyckynsipHO-BOJIHOBOM
Ty aJiu3M.

CHOHTaHHOE U BBIHYXIECHHOE U3TyUEHUE.

TexHnueckue yCTPOMCTBA M MPAKTHYECKOE INPUMEHEHUE: CHEKTPAIbHBIN
aHanu3 (CIIEKTPOCKOI ), a3ep, KBAaHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

Mopgens onbita Pezepdopa.

Ornpenenenre NIMHBI BOJIHBI Ja3€pa.

HaGntonenue nuHeiyaThiX CIEKTPOB U3y YCHUSI.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopHule pabomol

Habmronenue nuHevaroro crekrpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKAa3bIBAIOIIME CIOXKHOCTh CTpOoeHUs sapa. OTKpbITHE
paanoaktTuBHOCTH. OnbITh Pe3epdop/a 1o onpeneaeHnIo cocTaBa paJuoaKTUBHOTO
uznyuyenus.  CpoiictBa  anmb(a-, Oera-, ramMma-usiaydeHus.  BrusHue
PaIMOaKTUBHOCTU Ha KUBbIE OPTAHU3MBI.

OTtkpeiTHE TIPOTOHA W HelTpoHa. Hykmonnas momens sigpa ['eitzenGepra—
NBanenko. 3apsan sapa. MaccoBoe uncio sapa. M30TorsL.

Anbda-pacnan. ODIJEKTpPOHHBIM M TO3UTPOHHBIM Oera-pacnan. [‘amma-
U3JIyyeHue. 3aKOH paJuOaKTUBHOIO pacraia.

DHeprus CBsI3U HYKJIOHOB B sifipe. SnepHbie cuiibl. JledekT Macchl sapa.

SAnepneie peakunu. [lenenue u cuHTE3 AIEP.

Anepusiii peaktop. Tepmosiaepubiii cunTe3. [IpoOiieMbl UM MEPCHEKTUBEI
SIEPHON SHEPrEeTUKHU. DKOJIOTUUYECKUE ACTIEKTHI SIEPHON YIHEPTETHKHU.

DnieMeHTapHble YacTULbl. OTKPBITUE O3UTPOHA.

MeToabl HaOMIOACHUS U PETUCTPALIMK SJIEMEHTAPHBIX YACTHIL.

®dyHaMeHTalbHbIe B3auMOACHCTBUS. ENMUHCTBO (pu3nuecKoi KapTUHBI MUPA.

TexHu4ecKue yCTpoiCTBa U MPAKTUYECKOE MPUMEHEHHUE: JO3UMETp, Kamepa
BuuibcoHa, simepHblil peaktop, aroMHasi 6omoa.

Llemoncmpayuu

CuéTYrK MOHM3UPYIOIIMX YACTHII.

Yyenuueckuii sxcnepumenm, 1abopamopHule pabomol

HccnenoBanue TpekoB YacTuil (10 TOTOBBIM (poTorpadusim).

Pa3nes 8. Dy1eMeHThI ACTPOHOMMH M ACTPOPUIUKH

Dtamnsl pa3BUTHs acTpoHoMuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAYCHUE
aACTPOHOMMUH.

Bun 3Bé3gHoro Heba. Co3Be3gus, sipkue 3BE3JBI, IJIAHETHI, UX BUIUMOC
JIBIOKCHUE.

ComHeuHast cucrema.

Connine. ConHeuHas akTMBHOCTh. McTtounuk sHepruu CoiHua U 3BE3.
3BE37IbI, MX OCHOBHBIC XapaKTEPUCTUKU. JMarpamma «CHEKTpajJbHBIM KJIacC —
CBETUMOCTBY». 3BE3BI TJIABHOM IIOCJICIOBATSIBHOCTH. 3aBHCUMOCTL «Macca —
CBETHUMOCTB» I 3BE3] TJIAaBHOW TMOCJENOBAaTEILHOCTH. BHYTpeHHee cTpoeHue



3BE31. COBpEMEHHBIE MPEACTABICHNS O MPOUCXOXKAECHUN U dBomonnu CosHna u
3BE3/1. DTalbl KU3HU 3BE3].

Mnineunsin Ilyte — mama ['anaktuka. Ilonoxxenue u nBuxenue CosHIa B
lNanaktuke. Tunsl ranaktuk. Paguoranaktuku u kBaszapsl. UEpHBIE ABIPHI B s1pax
TaJIaKTHK.

Bcenennas. Pacmupenue Beenennoii. 3akon Xa66ma. Pazberanue rajakTuk.
Teopus bosbioro B3psiBa. PEIUKTOBOE U3ITyUeHHUE.

Macmrabnas ctpykrypa Beenennoi. MeraranakTuka.

Hepeménnbie mpobieMbl aCTPOHOMUH.

Vuenuuecxkue nabarooenus

Halntonenuss HeBOOPYKEHHBIM TJIA30M C HCIOJIb30BAHUEM KOMITBIOTEPHBIX
NPUJIOKEHUHN JJIsI ONPEIeNICHUs MOJI0KEHUS HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEBEPHOIO MOJyIIapys U IPKHAE 3BE3BI.

Hab6monenus B Teneckon JIynsl, mianet, Mneanoro [TyTu.

O0o01maromnee NOBTOPeHUE

Ponp Qusuku u acTpOHOMHMH B HIKOHOMUYECKOM, TEXHOJOTHMUECKOM,
COLIMAJIbHOM M 3TUYECKOM cepax AesTeIbHOCTH YEJT0BEKA, POJIb U MECTO (PU3UKU U
ACTPOHOMHUHU B COBPEMEHHOM HAay4YHON KapTHUHE MUPA, POJb PU3NYECKON TEOPUH B
dbopMuUpoOBaHUU MPECTABICHUN O (PU3UYECKON KapTUHE MHUPA, MECTO (DU3UUECKOM
KapTUHBI MHpa B OOIIEM psAJly COBPEMEHHBIX €CTECTBEHHO-HAay4YHBIX
MPECTABICHUN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuenue xypca ¢usuku 6a3oBoro ypoBHs B 11 kiacce ocymiecTBiIsieTCs ¢
YYETOM COAEPKATEIBbHBIX MEKIPEAMETHBIX CBSI3€M C KypcamMud MaTE€MaTHKH,
OMOJIOTUH, XUMUH, Freorpaduu U TEXHOJIOTUH.

Meoicnpeomemnvle noHamusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJIOB HAYYHOTO
MO3HAHUS: SIBJIEHWE, HAay4YHbIH (akT, rumores3a, (u3uYecKkass BEIUYWHA, 3aKOH,
Teopusi, HAOIIOACHHUE, IKCIEPUMEHT, MOJEINPOBAHUE, MOJIEb, U3MEPEHHE.

Mamemamuxa: peWIEHHWE CHUCTEMBl YpPABHEHUM, TPUTOHOMETPUYECKUE
(YyHKUMU: CUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJECTBO, BEKTOPbl M MX IMPOEKIMH HAa OCU KOOPAMHAT, CIIOKEHHUE BEKTOPOB,
POU3BOHBIC DJEMEHTAPHBIX (PYHKIMH, TPU3HAKK TOJ00MS TPEYrOJIbHUKOB,
ompeiesIeHNe TUIOMIAIN ITOCKUX GUTyp M 00BhEMA Tel.

buonocusa: >nekTpuueckue SBICHHS B JKUBOW MPHUPOIE, KoJeOaTelbHbIE
JIBUKECHUS B KUBOM MPUPOJAE, ONITUYECKUE SBJICHUSA B )KUBOW IPUPOJIE, NEHCTBUE
paaranyy Ha )KUBbIE OPraHU3MBI.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJ, KPUCTAJUIMYECKAsA CTPYKTYpa TBEPABIX
T€J, MEXaHU3Mbl 00pa30BaHUs KPUCTATUIMUECKOU PEIIETKH, CIEKTPAJIbHbIA aHaIu3.



l'eocpagusa: MarHUTHBIE TIONIOCA 3€MJIM, 3aJI€KW MAarHUTHBIX Py,
(oTOCHEMKA 3€MHOM TOBEPXHOCTH, MPEACKAZAHUE 3€MIIETPSICEHU M.

Texnonozus: JMHUM DJIEKTpPOIEpeNad, TIEHEpaTop IEPEMEHHOIO TOKa,
ANEKTPOJIBUraTeNb, WHIAYKIMOHHAS I€4b, pajap, paJdoOnNpuéMHHUK, TEJIEBU30P,
aHTeHHa, tenedoH, CBU-meub, NMpOEKIIMOHHBIM amnmapar, BOJOKOHHAs ONTHKA,
conHe4uHas Oarapesi.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHMSA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIET'O OBPA3OBAHUA

OcBoenue ydeOHOro mpeamera «dusmka» Ha ypPOBHE CPEIHEr0 OOIIEro
oOpa3oBanus (0a30BbIil YPOBEHB) JOJKHO OOCCIEUYHUTHh JOCTHKEHHUE CIIEIYIONUX
JUYHOCTHBIX, METANPEIMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3yJIbTATOB.

JINMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS y4eOHOro npeaMera « Ou3nKa» JT0KHBI
OTpaXXaTh TOTOBHOCTh M CIIOCOOHOCTh OOYYaIOIIUXCS PYKOBOJCTBOBATHCS
chopMHUPOBAaHHOW BHYTPEHHEH TO3WIMEH JIMYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAIMi, TO3UTUBHBIX BHYTPEHHHX  YyOEXIECHHH, COOTBETCTBYIOIIUX
TPAIUIIUOHHBIM IIEHHOCTSIM POCCHUMCKOIo OOIIECTBa, PACHIMPEHUE KU3ZHEHHOIO
ONBITA U OIbITA JIESITEILHOCTH B MPOILIECCE peaar3allii OCHOBHBIX HaIpaBJICHUM
BOCIIUTATEIIbHOMN AEATEIBHOCTH, B TOM YUCJIE B YACTH:

1) rpaxIaHCKOr0 BOCIIMTAHUS:

c(hOpMUPOBAHHOCTH TPAXKIAHCKOMN MO3UIIUUA 00YYAIOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOT'O WJI€HA POCCUICKOIO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIICYENIOBEYECKUX  T'YMAaHUCTUUECKHX U
J€MOKPAaTHUYECKUX LIEHHOCTEM;

TOTOBHOCTh BECTH COBMECTHYIO JEATEIBHOCTh B MHTEPECAX I'Pa)KAAHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYIIPABJIICHUU B 00Pa30BaTEIILHON OpraHU3allNY;

YMEHUE B3aMOJICHCTBOBATH C COLMAIIbHBIMA MHCTUTYTAMHU B COOTBETCTBUM C
uX QYHKIUSIMUA U HA3HAUYCHHUEM;

FOTOBHOCTh K TYMaHUTAPHOW U BOJIOHTEPCKOW JIEATEIIbHOCTH;

2) MATPUOTHYECKOT0 BOCTIMTAHMS

c(hOpMHUPOBAHHOCTh POCCUICKOI TPAXIAHCKOU WJIEHTUYHOCTH,
NaTpuOTU3MA;

IIECHHOCTHOE OTHOIIEHHWE K TOCYJAapCTBEHHBIM CHUMBOJIAM, JAOCTHXKEHUSIM
POCCUNCKUX YUEHBIX B 00JIaCTH (DU3UKHU U TEXHUKU,

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHM S, ITHYECKOIO ITOBEICHUS;

CITIOCOOHOCTh OIIEHHWBATh CUTYAllMI0 U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSICh Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M 1IEHHOCTHU, B TOM YHUCJIC B
NEATEIIbHOCTU YYEHOT0;

OCO3HAHHE JJUYHOTO BKJIAJIa B TOCTPOSHHUE YCTOMUYHNBOIO Oy IyIIIEro;

4) 3CTETHYECKOro BOCIIHUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAs SCTETUKY HAYYHOT'O TBOPUYECTBA,
mpuUCyIero (pU3n4ecKoil HayKe;



5) TpyA0BOro BOCTIMTAHMS:

MHTEpPEC K pPa3iIMuHbIM cdepam NpodecCHOHATbHON NESITeIbHOCTH, B TOM
YHCJIE€ CBSI3aHHBIM C (PU3MKON M TEXHUKOM, YMEHHE COBEPIATh OCO3HAHHBIN BHIOOP
Oynyuiei mpodeccuu U peam30BbIBaTh COOCTBEHHBIC KU3HEHHBIC IJIAHBI,

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOpPa30BaHMIO B 00JIACTH
(U3MKK HA IPOTSKEHUN BCEU KU3HH;

6) IKOJIOTHYECKOT0 BOCIIATAHMS

C(OPMHUPOBAHHOCTh JKOJIOTUYECKOM KYJIbTYphbl, OCO3HAaHHE TIJI00aTBLHOrO
XapakTepa 3KOJOTHYECKUX IPpobIieM;

IJIAHUPOBAHUE U OCYIIECTBICHUE ICMCTBUI B OKPYKAIOIIEH CPEZIe HA OCHOBE
3HAHMA eI YCTOMUYMBOIO pa3BUTHUs YEJIOBEYECTBA;

pacuIMpeHHne OMmbITa ACSITEIBHOCTA HKOJIOTMYECKONM HAINpaBIEHHOCTH Ha
OCHOBE UMEIOUINXCS 3HAHUU 10 (pU3HKeE;

7) MeHHOCTH HAYYHOTO TO3HAHMS:

c(hOpMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUYECKOIN HAYKU;

OCO3HAaHME LIEHHOCTM HAY4YHOM [JEATEIIBHOCTH, TI'OTOBHOCTH B IIPOLECCE
U3Y4YEeHUS (PU3HUKH OCYIIECTBIISITh MIPOEKTHYIO U UCCIIEI0BATEIBCKYIO AESTENBHOCTD
VWHJIMBUAYAJIBHO U B TPYMIIE.

METANPEAMETHBIE PE3YJIBTATBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE YUeOHbIe el CTBHUS
ba3oBble JJornueckue aJecTBUs:
CaMOCTOSATENIbHO  (OopMyJIMpOBaTh W aKTyaJlM3MpOBaTh  MpoOJIeMy,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENETATh LEIH ACATEIIbHOCTH, 3a/1aBaTh MapaMeTpPbl U KPUTEPUH HUX
JIOCTHIKEHUS
BBISIBJISAITH ~ 3AKOHOMEPHOCTM M MPOTUBOPEYMSI B  PACCMATPUBACMBIX
bU3HYECKUX SBICHUSIX;
pa3pabarbiBaTh IUIAH peUIEHUs MPOOJEeMbl C YYETOM aHAIN3a UMEIOIIUXCS
MaTepUaIbHbIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITETbHOCTh, OLIEHUBATh COOTBETCTBUE PE3YJIbTATOB
1[EJISIM, OLIEHUBATh PUCKU MOCIEACTBUHN AEATEILHOCTH;
KOOPJIMHUPOBaTh M  BBIOJIHATH pabOTy B  YCIOBHSIX  pPeaJbHOTO,
BUPTYaJIbHOIO U KOMOMHUPOBAHHOIO B3aMOICUCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIIICHUE TIPH PEIICHUH KU3HEHHBIX MPOOJIeM.
ba3oBble ucciaenoBaTebCKHE JEMCTBUS .
BJIAJIETh HAYYHOM TEPMHUHOJIOTHEH, KIKOYEBBIMU MOHATUSAMU U METOJAAMHU
duznueckoil HayKu;



BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIEA0BATENBCKON U MPOEKTHON AESITENbHOCTH
B 00J1acT (PU3UKH, CTIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSITEIbHOMY MOHUCKY
METOJOB pEUICHMs 331au (PU3UUYECKOTO COJEPKAaHUS, MPUMEHEHHUIO Pa3JIMYHBIX
METOJIOB ITO3HAHUS;

BJAQJeTh BUJAAMH JESITEIHHOCTH 1O TMOJXYYEHHIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluK, MPeoOpa3oBaHUI0 W TPHUMEHEHHUIO B Pa3jMYHBIX Y4eOHBIX
CUTYaLUsIX, B TOM YUCJIE [IPU CO3JaHUM YUeOHBIX IPOEKTOB B 001aCTU (PU3UKH;

BBISIBIISITH IPUYMHHO-CIICJCTBEHHBIE CBSI3M W aKTyaJM3UpOBaTh 3a/ady,
BBIJIBUTaTh TUIIOTE3Y €€ peleHus, HAXOAUTb apIyMEHTHI JIJIs1 JOKa3aTeIbCTBAa CBOUX
YTBEPKACHUMN, 3a]JaBaTh MapaMeTpPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBATh TIOJMYyYEHHBIE B XOJE€ pEHICHHWS 3adadd  pe3yJIbTaThl,
KPUTHUYECKU OLIEHUBATh UX JJOCTOBEPHOCTH, IPOrHO3UPOBATh U3MEHEHNUE B HOBBIX
YCIIOBHUSX;

CTaBUTh U (OpMyIHpOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOMN
JeSITeIbHOCTH, B TOM YHCJIE TIPU U3YYCHUU (DU3HKY;

JlaBaTh OLICHKY HOBBIM CUTYyalUsIM, OLICHUBATh IPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HaHUSA MO0 (U3UKE B MPAKTUYECKYI0 00JIacTh
KU3HENIEATSTbHOCTH;

YMETb UHTEIPUPOBATH 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00J1acTel;

BBIJIBUTaTh HOBBIE UJEH, IIPEIaraTb OpUTrHHAIbHbIE TOIXO0/Ibl U PEIICHUS;

CTaBUTh MPOOJIEMBI U 337a4H, IOMYCKAIOIIKE albTepHATUBHBIC PEILICHUSI.

Pabora ¢ undopmanmeii:

BJIa/ICTh HaBBIKAMH TMONY4YCHHUsS] WHPOPMAIUU (PU3NYECKOTO COACPIKAHMS U3
UCTOYHUKOB Ppa3HBIX THUIIOB, CAMOCTOSATEIBHO OCYLIECTBIIATH IOMCK, AaHAJM3,
CHUCTeMATHU3alMI0 W HHTEpIpeTanuio MH)OpPMALUK Pa3TUYHBIX BUAOB U (HOpM
NpeACTaBIICHHUS;

OLICHUBATH JTIOCTOBEPHOCTH HHPOPMALIUY;

UCIIONIB30BaTh  CpeAcTBa  MH(GOPMAIMOHHBIX U KOMMYHHKAIlMOHHBIX
TEXHOJOTHH B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPraHU3aIlMOHHBIX
3a/1a4 ¢ COOII0/ICHUEM TPEOOBAHU A)PTOHOMUKH, TEXHUKH 0€30MacCHOCTH, TUTHEHBI,
pecypcocOepexeHusi, MPaBOBbIX M 3TUYECKUX HOPM, HOPM HH(POPMAIMOHHOMN
0e30I1aCHOCTH;

CO37aBaTh TEKCTbl (PM3MYECKOr0 COAEP)KaHMUS B Pa3IU4YHBIX (opmaTtax c
y4€TOM Ha3zHa4yeHHs] HHPOPMAIIUU U 1IETIEBOM ayTUTOPUH, BEIOMpasi ONTUMAIbHYIO
(opMy NpeacTaBICHUS U BU3yaTU3allUu.

KoMMyHMKaTHBHBIE yHUBepCAJIbHbIE Y4eOHbIe 1eHCTBUSA:
OCYHIECTBIISATH OOIICHNE HAa YPOKax (PU3UKU U BO BHE-YPOUHOM JEATEIHHOCTH;



pacrio3HaBaTh MPEANOCHUIKM  KOH(MIMKTHBIX CUTyalldid W  cMAr4aTh
KOH(JIUKTBI;

Pa3BEPHYTO M JIOTUYHO M3JIATaTh CBOKO TOYKY 3PEHUS C HCHOJb30BAHUEM
SI3BIKOBBIX CPEJICTB;

MMOHUMaTh U MCHOJIL30BATh MPEUMYIIECTBA KOMAHIHOW W WHAWBUIYAJIBHOMN
paloThI;

BBIOMpATh TEMaTUKY M METOAbl COBMECTHBIX JEHUCTBUH € Y4ETOM OOIIMX
MHTEPECOB U BO3MOKHOCTEN KaXKJIOT0 YJIeHA KOJUIEKTUBA;

MPUHAMATh 1EJIM  COBMECTHOW  JESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPJIMHUPOBATh JICMCTBUS IO €€ JIOCTUKECHHUIO: COCTABJISTH IUIAH JACHCTBHM,
pacrpenensiTb pojid ¢ Y4ETOM MHEHUM YYaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM pabOTHI;

OIICHHBATh Kaue€CTBO CBOETO BKJIAJIa M KAXKJOTO YIaCTHUKA KOMaHIbI B OOIIIHIA
pe3yJIbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npeajaratb HOBBIE MPOEKTHI, OIEHUBATh WJAEU C TMO3UIMKA HOBHU3HBI,
OPUTHMHAIIBHOCTH, TPAKTUYECKON 3HAUMMOCTH;

OCYWIECTBJISITh [MO3UTUBHOE CTPATErMYECKOE TIOBEICHUE B Pa3IMYHBIX
CUTYyalUsIX, IPOSIBIIATH TBOPUECTBO U BOOOpaKEHUE, OBITh HHUIIUATUBHBIM.

Pery/isiTUBHBIE YHUBEPCAJIbHbIE YUueOHbIE JeiiCTBUS
Camoopranusamnus:

CaMOCTOSATENILHO OCYIIECTBIISATH MO3HABATEIBHYIO ACATEIHHOCTh B 00JACTH
GU3UKHM W acCTPOHOMUH, BBISIBISATH MPOOJEMBI, CTaBUTh U (POPMyIHpPOBAThH
COOCTBCHHEIC 33J1a49H;

CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PEIICHUS PACUETHBIX W KauyeCTBEHHBIX
3a/1a4, TUIaH BBIMOJHEHUS MPAKTUYECKON paboThI ¢ yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOYKHOCTEH M MPEIMOYTESHUH;

JABaTh OLICHKY HOBBIM CUTYalUsIM;

pacmMpsITh paMKH y4eOHOro mpeiMeTra Ha OCHOBE JIMUHBIX MPEANOYTEHUM;

JenaTh OCO3HAHHBIA BBIOOP, AapryMEHTHpPOBaTh €ro, OpaTh Ha ceds
OTBETCTBEHHOCTH 3a pelieHue;

OLICHUBATh MPUOOPETEHHBIN OIMBIT;

crocoOcTBOBaTh (OPMHUPOBAHUIO U TPOSIBICHUIO 3PYAUIMH B 00JIacTU
(bu3HMKH, TOCTOSHHO MOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, IMOIUOHAIbHBII NHTE/UIEKT:

JaBaTh OIIEHKY HOBBIM CUTYyallUsiM, BHOCUTb KOPPEKTUBBI B AEATEIbHOCTb,
OIIEHUBAaTh COOTBETCTBUE PE3YyJIbTATOB LEISAM;

BJIaJICTh ~ HaBBbIKAMU  TO3HABATENbHON  pediiekcuu Kak  OCO3HaHUs
COBEpIIAEMbIX JICMCTBUM UM MBICIUTENBHBIX MPOIECCOB, HUX PE3YyJIbTATOB H
OCHOBaHMH;



UCIIOJIB30BaTh MPUEMBI pe(IEKCHH JIJIsl OLIEHKU CUTYalllH, BbIOOpa BEPHOIO
pelleHus;

YMETh OLIEHUBATh PUCKU M CBOEBPEMEHHO NPHHUMATh PEIICHHUS] MO HX
CHIKEHUIO;

IPUHAMATh MOTHBBI W apryMEHTHl JPYIMX IIpH AaHaJIu3€ pe3yJbTaToOB
NESITEIbHOCTH;

IPUHUMATh ceOsl, TOHMMAasi CBOM HEJJOCTATKU U JIOCTOMHCTBA;

OPUHUMATh MOTHBBI W apryMeHThl JpPYIrUX @pPH aHaJIU3€ pe3yJbTaToB
NESITEIbHOCTY;

IpU3HaBaTh CBOE MPABO U IIPABO JIPYTUX Ha OIIMOKHU.

B npouecce 10CTHKEHNS TMYHOCTHBIX PE3YJIBTATOB OCBOCHHUSI IIPOrPaMMBbI 110
busuke IS ypOBHS cpemHero oOmero o0pa3oBaHHS |y  OOyYaromImxcs
COBEPILEHCTBYETCSA AMOLIMOHAIBHBIN UHTEJIEKT, MpeAnoiararonmii
C(OPMHPOBAHHOCTbD:

CaMOCO3HaHUs, BKJIFOUAIOLIETO CIOCOOHOCTh TOHUMATh CBOE 3MOLMOHATIBHOE
COCTOSTHUE, BUJCTh HAIPABJICHUS Pa3BUTHSA COOCTBEHHOW SMOIMOHATIBEHON CEPHI,
OBITh YBEpEHHBIM B ce0e;

CaMOpPETyJINPOBaHUsA, BKIIIOYAIOIIETO CAMOKOHTPOJIb, YMEHUE HPUHUMATH
OTBETCTBEHHOCTh 32 CBO€ TIOBEJCHHE, CIHOCOOHOCTh aJaNTUPOBAThCS K
HMOLIMOHAIBHBIM U3MEHEHUSM U MPOSBIATh THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEW MOTHBALIMM, BKJIFOYAIOLIEH CTPEMIICHUE K JTOCTVIKEHHIO LIEIU U
yCHexy, ONTHUMHU3M, WHULHUATUBHOCTb, YMEHHE JEHCTBOBAaTh HMCXOAS M3 CBOUX
BO3MO>KHOCTEH;

SMIIATUH, BKIIOYAIOIIEH CIIOCOOHOCTh MOHUMATh AMOLIMOHAILHOE COCTOSIHUE
JApYTUX, YUYUTBIBaThb €ro NpPHU OCYIIECTBICHUM OOIIEHUS, CIIOCOOHOCTh K
COUYBCTBHIO U COIIEPEKUBAHUIO;

COLIMATIBHBIX HABBIKOB, BKIIIOUYAIOLINX CITIOCOOHOCTH BBICTPAUBATh OTHOILICHUS
C APYTHMH JIFOJIbMH, 3a00TUTHCA, TPOSBIISITH HHTEPEC U Pa3peIiaTb KOHPIUKTHI.

HNPEIMETHBIE PE3YJIbTATHI

K koniry o0yuenus B 10 kiaacce mpeiMETHBIE pe3yJIbTaThl HA 6a30BOM YPOBHE
JOJIKHBI OTPaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCSI YMEHUM:

JIEMOHCTPUPOBATh HAa MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUHU COBPEMEHHOW TEXHHUKHA U
TE€XHOJIOTUH, B MPAKTUYECKOU NEATETbHOCTH JIOIEH;

YUYUTHIBATh TPAHUIIBl TNPUMEHEHUS HW3YUYEHHBIX (PU3MUYECKUX MOJIETICH:
MaTepHualibHas TOYKa, MHEepIUaIbHas cucTemMa OTcuéra, abCONIOTHO TBEPAOE TEO,
UJICAIBHBIN Ia3, MOJEIHU CTPOCHHUS Ia30B, )KUIAKOCTEH U TBEPABIX TEJ, TOYCYHBIN
ANEKTPUIECCKUH 3apsi/] PU PEIICHUH (PU3NISCKHUX 3a/1ay;



pacrio3HaBarh (U3MYECKHUE SIBJICHUS (MPOLIECCHI) U OOBSACHITH UX HA OCHOBE
3aKOHOB MEXaHWKH, MOJEKYJSPHO-KHHETUYECKOW TEOpPHHM CTPOEHHUS BELECTBA U
ANEKTPOAUHAMUKN: PABHOMEPHOE U PABHOYCKOPEHHOE IPSIMOJIMHENHOE JIBH)KEHUE,
cBOOOIHOE MajJieHUe TeJl, IBUKEHUE MO OKPYXHOCTH, MHEPIMs, B3aUMOJECHCTBUE
Ten, M Qy3us, OPOYHOBCKOE JIBHKEHHE, CTPOEHUE KUAKOCTEH W TBEPABIX Tel,
u3MeHeHre o0bEMa TeJ NMpH HarpeBaHUU (OXJIAXKACHHUH), TEIJIOBOE paBHOBECHE,
UCIIApEHHE, KOHJEHCAIMs, IUIABICHUE, KPUCTAILIM3AlUs, KUIIEHUE, BIAXXHOCTh
BO3/1yXa, MOBBIIICHUE JIaBJICHUS Tra3a MPU €ro HarpeBaHUM B 3aKPBITOM COCYIE,
CBA3b MEXKIY NapaMeTpaMH COCTOSHHMS ra3a B U30Ipolieccax, 3JIEKTpU3alus Ted,
B3aUMO/JICCTBUE 3aPSI0B;

OMHCHIBATh MEXAHHYECKOE JBIKCHHE, UCIONb3ys (PU3NYECKUE BEIMYUHBI:
KOOpJIMHATa, MYTh, IEPEMEIICHUE, CKOPOCThb, YCKOPEHHME, Macca Tena, CHJIa,
UMITYJIbC T€Jla, KUHETUYEeCKasi SHEPrus, MOTCHIUAJIbHAS DHEPTUs, MeXaHU4YecKas
paboTa, MexaHWYecKass MOIIHOCTh; MpPH OINKUCAHUM MPaBUIBHO TPAKTOBATH
(bu3MYeCKuil CMBICT MCIHOJIB3YeMbIX BEJIMYMH, WX OOO3HAUCHHS U EIUHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIOIINE AHHYIO (DU3HYECKYIO BEJIMYUHY C JAPYTHMHU
BEJIMYMHAMU;

ONMUCHIBaTh HM3YYECHHBIC TEIUIOBbIE CBOMCTBA TE€JI M TEIJIOBBIE SBJICHUS,
UCTIONIBb3Ysl (DU3MYECKUE BEJIIMYMHBI: JaBJ€HUE Tra3a, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIUsl XaOTHYECKOrO JIBHXKEHUSI MOJIEKYJ, CPEIHEKBaapaTU4YHAas
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTHI, BHYTPEHHSs SHEprus, pabora rasa,
KO3 (QUIIMEHT TMOJE3HOr0 JAEWCTBUS TEIUIOBOTO JBUIATelNsd; IpPU ONUCAHUU
NPaBWIbHO TPaKTOBaTh (DU3UYECKUH CMBICT MCHOJb3YEMbIX BEIMYMH, WX
0003HAUYE€HUS U E€IUHUIBI, HAXOAUTh (POPMYIIbI, CBS3BIBAIONINE JIAHHYIO
(U3HYECKYI0 BETMYHUHY C IPYTUMH BEIMYUHAM;

OMUCHIBaTh U3YUEHHBIE SJIEKTPUUECKHUE CBOMCTBA BEUIECTBA U SJIEKTPUUECKUE
siBIIeHUsI (ITPOLIECCHI), UCTIONIBb3YsI (PU3NYECKHE BEITMYMHBL: AJICKTPUUECKUM 3apsl,
ANEKTPUUYECKOE T0JIe, HANPSHKEHHOCTD MMOJIs, MMOTEHIHAI, PA3HOCTh MOTEHIUAJIOB;
Py ONMHWCAHWM TIPABWIBHO TPAKTOBATh (PU3WYECKUIA CMBICT HCHOJIb3YEMbBIX
BEJIMUMH, UX OO0O3HAYEHHUS] M EIUHUIIBI, YKa3blBaTh (DOPMYJIbI, CBSI3BIBAIOIIUE
JAaHHYI0 (PU3UYECKYIO BEIMUYHMHY C APYTHUMH BEJIMUUHAMU;

aHAIM3UPOBATh (DU3MYECKUE TPOIECCHl U SBJICHUS, UCIIONB3Ys (HU3MUECKUE
3aKOHBI U MMPUHIUIIBL: 3aKOH BCeMUpPHOTO Tarorenus, I, II u III 3akonsr HeroTOHA,
3aKOH COXpPAHEHUS MEXaHUYECKOM »HHEpPruu, 3aKOH COXPAaHEHHS HUMITYJbCa,
NPUHLNN CYNEPHO3ULIHUNA CHUJI, HPUHIUII PAaBHONPABUS HHEPLUUAIBHBIX CUCTEM
OTCU€Ta, MOJIEKYJSIPHO-KUHETUYECKYI0 TEOPHUIO CTPOEHHUS BEUIECTBA, I'a30BbIC
3aKOHBI, CBSI3b CPEIHEN KMHETUYECKON AHEPTrUu TEIIOBOIO JBHKEHUS MOJEKYI C
a0COJIIOTHOM TeMIepaTypou, MepBbld 3aKOH TEPMOAMHAMUKH, 3aKOH COXPaHEHUs
AJEKTPUYECKOTO 3apsiia, 3akoH KyloHa, mpu 53TOM pa3nvyarh CIOBECHYIO



(GOopMYyITUPOBKY 3aKOHA, €r0 MaTeMaTUYECKOE BBIPAKEHUE M YCIOBHUS (TPAHMIIBI,
00J1aCTH) NPUMEHUMOCTH;

O0OBSCHSTH OCHOBHBIC TIPUHITHUIIBI ICHCTBHUS MAIIIUH, IPUOOPOB M TEXHUICCKUX
YCTPOMCTB; pa3inyaTh YCIOBHUS UX OE30MACHOTO MCIIOIH30BAHMS B TTOBCEIHEBHOM
KU3HH,

BBIMIOJHATh AKCHEPUMEHTHl MO HCCIAEAOBAHUIO (U3NYECKUX SBICHUM H
IIPOIIECCOB C HCIOJB30BAaHWEM TNPAMBIX W KOCBEHHBIX H3MEPEHMiA, MPH STOM
dbopmyupoBaTh MpodiIeMy/3a1auy U THIIOTE3Y YUeOHOT0 SIKCIIEPUMEHTa, COOUpaTh
YCTaHOBKY M3 MPEI0KEHHOTO 000PYJ0BaHMsI, IPOBOAUTD OIBIT U (POPMYJIUPOBATH
BBIBOJIBL;

OCYIIECTBIISATH MPSAMbIC U KOCBEHHBIC M3MEPEHHs (PU3MUECKUX BEIUYUH, TTPH
ATOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHUS W HCIOJIb30BaTh W3BECTHBIC
METO/IbI OIICHKU MOTPEIIHOCTEN U3MEPEHUI;

UCCJIEeIOBATh  3aBHUCHUMOCTH  MEXIYy  (U3MYECKUMHU  BEIIMYMHAMHU  C
UCTIOJIb30BaHUEM TMPSMBIX HM3MEPEHUH, MPH 3TOM KOHCTPYHPOBaTh YCTAHOBKY,
(¢uKCHpOBATH PE3yIBTATHI MOTYUCHHON 3aBUCUMOCTU (PU3UUYECKUX BETUYHUH B BHUJIC
TaOuIl U rPaUKOB, JENaTh BHIBOJBI 10 PE3YJIbTATaM UCCIEAOBAHMS;

co0nroAaTh npaBuiia 0€30MacHOro TpyJia MpU MPOBEIECHUU HCCIIEI0BaHUIN B
pamMKax y4eOHOTO OJKCHEpHUMEHTa, Y4eOHO-HCCIEAOBATEIbCKOM H MPOEKTHOM
JESTEIbHOCTH C WCIMOJIb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M J1aOOPaTOPHOTO
000pyI0BaHUS;

pemath pacu€THbIE 3a7a4dl C SBHO 3aJlaHHOM (DU3MYECKON MOIENbIO,
UCTIOJNIB3Ysl (PM3MYECKUE 3aKOHBI U MPUHITUTIBI, HA OCHOBE aHAIN3a yCJIOBUS 3aa4H
BBIOMPATh (PU3UYECKYIO MOJEINb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HEeoOXoauMble i €€ pelleHUs, MPOBOAUTh PacyEThl U OLICHUBATH PEATbHOCTH
MOJyYEHHOT0 3HaU€HUs (PU3MUECKOI BEINYMHBL;

peliaTh KaueCTBEHHBIE 33/1aUM: BHICTPAUBATh JJIOTUYECKH HEMPOTHBOPEUHBYIO
[IEMOYKY PACCYXJCHHUH C OMOpOi Ha H3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
busndeckue BICHUS;

UCIOJIB30BaTh Opu  pelieHuu  y4eOHBIX  3aJady  COBpPEMEHHBIC
uH(OpMAIMOHHBIC TEXHOJIOTUU JIJISl TIOMCKA, CTPYKTYPUPOBAHMS, HHTEPIIPETAIIUN

Y TIPEJICTABIICHUS YYeOHON W HAyYHO-TIOMYJISIPHON MH(OpMAITUH, TTOTyIeHHON U3
Pa3IMYHBIX UICTOYHUKOB, KPUTUYECKH aHAIM3UPOBAThH MOIyYaeMyt0 HHPOPMAITHIO;

MPUBOAUTH MPUMEPHI BKJIaJa POCCUICKUX U 3apyOeKHBIX YUEHBIX-(PUZUKOB B
pa3BUTHE HAyKH, OOBSICHEHHE INPOLIECCOB OKPYKAIOLIETO MHUpPA, B pa3BUTHE

TEXHUKU U TEXHOJIOTHIA;

UCTIOJIb30BaTh TEOPETUUCCKUE 3HAHUS TTO (PU3HUKE B TOBCETHEBHOM KU3HU IS

oOecrieueHuss 0€30MacCHOCTH MpU OOpalIEHUU C MPUOOPAMU U TEXHUYECKUMU



yCTPOMCTBAMHU, AJIsI COXPAHEHUS 3[I0POBbS U COOIIOJICHUSI HOPM SKOJOTUYECKOTO
MIOBEJCHUS B OKPYKAIOUIEH CPEE;

paboTtaTh B TpyNme C BBHIIOJIHEHUEM pPa3JIMUYHBIX COIHUAIBHBIX POJIEH,
IJIAaHUPOBATh PalbOTy TPYIIIbI, PAMOHAIBHO pPACHPEACSsITh OO0S3aHHOCTH U
IJJAHUPOBATH JEATEIbHOCTh B HECTAHAAPTHBIX CUTYALMSX, aJl€KBATHO OIICHUBATh
BKJIAJT K&KJIOTO M3 YIaCTHUKOB TPYIIIHI B PEIICHUE pacCMaTPUBAEMON MTPOOTIEMBI.

K xoniy o6yuenus B 11 kiacce npeamMeTHbIE pe3yJIbTaThl HA 0a30BOM YPOBHE
JOJIKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y O0YHAIOIINXCS YMEHUA:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MECTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHUpPA, B PA3BUTUU COBPEMEHHOW TEXHHUKU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTU JIFOAEH, LIEJOCTHOCTh U €AUHCTBO
(bu3nYecKoil KapTUHBI MUPA;

YUYUTHIBATh TPAHUIIBI TMPUMEHEHUS W3YYCHHBIX (DU3UYECKUX MOJICIICH:
TOYEYHBIN 3JIEKTPUUYECKUUN 3apsif, JIyd CBETa, TOUCUHbIM UCTOYHUK CBETA, S/ICpHAs
MOJEJIb aTOMa, HYKJIOHHAs MOJieJlb aTOMHOIO sijjpa MpU pelieHud (HU3NIeCKux
3az1ay;

pacro3HaBath (U3MUECKHUE SBICHUS (TIPOIECCHI) U OOBICHATH WX HAa OCHOBE
3aKOHOB AJIEKTPOJAMHAMUKU M KBAHTOBOM (DU3UKU: IJIEKTPUUECKAs MPOBOJUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MATHUTHOE JEHCTBUSA TOKA, B3aMMOJICHCTBUE
MAarHWTOB, DJICKTPOMAarHuTHas WHAYKUUSA, JEHUCTBUE MArHUTHOrO TIOJS Ha
IIPOBOJTHUK C TOKOM W JBIDKYIIMICS 3apsll, dJIEKTPOMArHUTHbBIE KOJeOaHHs U
BOJIHBI, MPSIMOJMHENHOE PACIpPOCTPAHEHUE CBETA, OTPAXKEHUE, NPEIOMIICHUE,
uHtepepenus, audpakuus U MOOJApU3alUs CBEeTa, JUCIEPCUS] CBETA,
dboToanekTpudeckuii 3G ekt (potodrddekT), cBeTOBOE AaBieHNE, BOSHUKHOBEHUE
JMHENYaTOro CIIEKTpa aroMa BOJOPOJA, €CTECTBEHHas M MCKYCCTBEHHasd
PaaOaKTUBHOCTb;

OMUCHIBATh WM3YyUYECHHBIC CBOMCTBA BEIECTBA (DJIEKTPUYECKHUE, MarHUTHBIE,
ONTUYECKHE,  DJEKTPUYECKYID  IPOBOJAMMOCTh  pa3JIMYHBIX  Cpel) W
ANIEKTPOMATHUTHBIE SIBICHHS (IIPOLIECCHI), HWCIMOJB3YS (PU3UUYECKUE BEITUYHHBI:
AJIEKTPUYECKUN 3apsijl, CHja TOKa, JIEKTPUUYECKOE HAMPSIKEHHE, DIICKTPUUECKOE
COMPOTHUBIIEHUE, PA3HOCTh MOTEHIMAJIOB, IEKTPOABIKYIIAs CUja, padoTa TOKa,
WHJIYKIIMST MarHUTHOTO TMOJsA, cwia Awmmnepa, cuia JlopeHua, MHIYKTUBHOCTb
KATyIIKH, SHEPTHUsS JJIEKTPUYECKOr0 W MArHUTHOTO NOJIEM, MEPUOJ M 4YacToTa
KojebaHuil B KoJieOAaTEIbHOM KOHTYpE, 3apsii W Cujla TOoKa B Mpolecce
rapMOHUYECKUX JJIEKTPOMArHUTHBIX KoJieOaHUM, (OKyCHOE paccTosHHE W
ONTHYECKAasi CHJIa JIMH3BI, TPU OMHCAHWUU TPABHILHO TPAKTOBAaTh (PU3NUYECKUUN
CMBICI HCIOJb3YEMbIX BEIMYMH, WX OOO3HAUEHUS U E€AUHUIIBI, YKa3bIBaTh
(dbopMyJIbl, CBSA3BIBAIOIINE JAaHHYIO (DU3UUYECKYIO BETUYMHY C IPYTUMU BEIMUMHAMU;



OMUCHIBATh M3YYEHHBIE KBAHTOBBIC SIBJICHHS M IIPOLIECCHI, HCHOIb3Ys
dbu3uYecKre BETUYUHBI: CKOPOCTh JJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acTOTa CBETA, SHEPIUsl U UMIYJbC (POTOHA, MEPUOJI TONypaciaia, SHEPTHs CBSI3U
aTOMHBIX fJIep, NPU OINHUCAHUM TPABWIBHO TPAKTOBATh (PU3UUECKUA CMBICI
UCIIOJB3YEMbIX BEIWYUH, UX OOO3HAUECHUS W EIAUHMIIBI, YKa3blBaThb (POPMYIIBI,
CBSI3bIBAIONIME JaHHYI0 (HU3WUECKYI0 BEJIWYMHY C JPYTUMH BEJIUYHWHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBI,

aHAIM3UPOBaTh (PU3MUECKHUE TPOIECChl U SBIICHUS, UCIONB3YsS (HU3HUECKHE
3aKOHbI U MPUHLKNBL: 3aK0OH OMa, 3aKOHBI MTOCIEA0BATEILHOIO U MapalIEIbHOTO
COCMHEHUS TPOBOJHUKOB, 3aKOH J[koyns—JleHma, 3aKOH BIEKTPOMArHUTHOU
WHIYKIIMH, 3aKOH TPSMOJUHEHHOTO0 PacIpOCTPaHEHUSI CBETa, 3aKOHBI OTPaKEHUS
CBETa, 3aKOHBI MPEJOMJICHUS CBETa, YpaBHeHHe ODWHIITEeHa ana GorodddekTa,
3aKOH COXPaHEHUs SHEPruu, 3aKOH COXPAaHEHUsS HMIYJbCa, 3aKOH COXPaHECHUS
AJIEKTPUUYECKOTO 3apsijia, 3aKOH COXPAaHEHHUsS MacCOBOro uucia, nocryiatel bopa,
3aKOH PaJIMOAKTHUBHOTO pacmnaja, Iph 3TOM pa3inyaTh CIIOBECHYIO (POPMYIHPOBKY
3aKOHAa, €ro MaTEeMaTHYECKOE BBIPAKEHHWE U YCJIOBHUS (TpaHUIBI, 00JaCTH)
PUMEHUMOCTH;

OTIPEACIISITh HAMPABJICHUE BEKTOPA MHAYKIIMM MAarHUTHOTO TOJIsl MPOBOAHUKA
C TOKOM, CuJibl AMrnepa u cuiibl JIopeHua;

CTPOUTHh W OIUCHIBATH H300paKEHHE, CO3/]aBAEMOE IUIOCKHM 3EPKaIoM,
TOHKOM JINH30M;

BBITIOTHATh AKCIEPUMEHTHI IO MCCIEAOBAaHUIO (PU3MUECKUX SIBICHUU U
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX W3MEPEHUN: MPHU 3TOM
dbopmyIIHpoBaTh MPoOIEMY/3a/1ady U TUIIOTE3Y Y4eOHOTr0 SKCIIEPUMEHTa, COOUPATh
YCTaHOBKY M3 MPEIJIOKEHHOTO 000PYI0BaHUS, POBOAUTH OMBIT U (HOPMYITUPOBATH
BBIBO/IbI;

OCYIIECTBIISITh MPSIMbIE U KOCBEHHBIE U3MEPEHUST (PU3NUECKUX BEITUYHH, TIPH
ATOM BBIOMpATh ONTUMAJIbHBIA CHOCOO M3MEPEHUS W HUCIOJIb30BaTh M3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPECHUN;

UCCIIEI0OBATh 3aBUCUMOCTH (DU3NYECKUX BEJIMUMH C UCIIOJIb30BAHUEM MPSMbBIX
U3MEPEHUN: TPU ITOM KOHCTPYHUPOBATH YCTAHOBKY, (PUKCUpPOBATH PE3YyJbTAThI
MOJIYYEHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BHUJE TaOMUIl U TpaduKoB,
JenaTh BBIBOJIBI IO pE3yJIbTaTaM UCCIEI0BaHNUS,

cobroaaTh npaBuia 0€30MacHOrO TpyJa NpH MPOBEICHUHM HCCIETOBAHUI B
paMKax ydeOHOro OHKCIEPUMEHTA, Y4EOHO-HCCIIEIOBATEIILCKOM U MPOEKTHOU
JESATENBHOCTH C HMCIOJIb30BAHUEM H3MEPUTEIBHBIX YCTPONCTB U JIAOOPATOPHOTO
000pyI0BaHUS,

pemarb pacyéTHble 3aJauyd C SIBHO 3aJaHHOM (PU3MYECKOW MOJEIbIO,
UCIOJB3YS (PU3UYECKUE 3aKOHBI U MPUHIIMIIBI, HA OCHOBE aHaJIM3a YCIOBUSA 3aa4u



BBIOMPATh (PU3UYECKYIO MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HEoOXoauMble NJisi €€ pellieHUs], MPOBOAUTh Pacdy€Tbl U OLIEHUBATh PEATbHOCTD
HOJyYEHHOTr0 3Ha4€HUs (PU3MUECKOI BEJINUMHBL;

peniaTh KaueCTBEHHbIE 3a/1a4: BBICTPAUBATh JIOTHUECKH HETPOTUBOPEUHUBYIO
LENOYKY PACCYXKIEHUI C ONOpPOWM Ha W3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
buszndecKue SBICHUS;

HCIOJIb30BATh Opu  pelieHud  y4eOHbIX  3aJad  COBpPEMEHHBIC
UH(OPMALMOHHBIE TEXHOJIOTUHU JJI IOMCKA, CTPYKTYPUPOBAHUS, UHTEPIPETALH

U TIPEJICTaBIICHUS YYCOHOW U HAyYHO-TIOMYJISIpHON MH(OPMAITUH, TIOTyIeHHON U3
pa3IMYHBIX HCTOYHUKOB, KPUTHUECKH aHATM3UPOBATH MOTyYaeMylo HH(OPMaIIUIO;

OOBSICHATh TMPUHIUIBI JIEHCTBUS MAIIMH, NPUOOPOB M TEXHUUYECKUX

YCTPOMCTB, pa3inyarh yCIOBUS UX O€30MACHOTO UCIOJIb30BAHUS B IMOBCEJHEBHOM
KHU3HU;

IPUBOAUTH IPUMEPHI BKJIAJIa POCCUICKUX U 3apyOESKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAYyKH, B OOBSICHEHHE MPOLECCOB OKPY)KAIOIIEIO0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 1O (PU3UKE B TOBCETHEBHOM KU3HU IS
oOecrieueHuss 0€30MaCHOCTH MNpU OOpallleHnu ¢ IpudopamMu M TEXHUYECKUMHU
YCTPOMCTBAMM, JIJIi COXPAaHEHHUS 370POBbS U COOIIOJEHUS HOPM IKOJIOTMYECKOTrO
NOBEJCHUS B OKPYIKAIOLLEH CPEAE;

paboTaTh B TIpynme C BBINOJHEHUEM pPAa3IMYHBIX COLUANBHBIX POJIEH,
IUIAaHUPOBATh padOTy TpyHIbl, PAlMOHAIBHO pacnpeleisaTh OOA3aHHOCTH H
IUIAHUPOBATDH JICSITEILHOCTh B HECTAHAAPTHBIX CUTYalMSX, aJIEKBaTHO OLIEHUBATh
BKJIaJ] KQXKJIOT0 U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE pPacCMaTpUBaeMOi IPOOJIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIACC
KoanvecTBo 4acon JJIeKTPOHHbIE
HaumeHoBaHUe Pa3/ieJioB U TeM nuppoBbIe
Ne i/ P Konrtpoabusie | Ipakruueckue (mupp )
NporpaMmabl Bcero oOpa3oBaTte/ibHbIE
padoThI padoThbI
pecypcbl
Pazgen 1. ®U3UKA U METO/Ibl HAYYHOI'O ITO3HAHUSA
bu6nunorexa 1HOK
1.1 o 2
VISHIEE 1 METOABL HAYHHOTO HOSHAMI https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubnuorexka 1HOK
21 Kimemaririca > https: //m.eds00.ru/7f41bf72
bubmunorexa 1HOK
2.2 7
Huraniica https://m.edsoo.ru/7f41bf72
bubnnorexka 1IOK
2.3 3 6 1 1
AKOHBI COXPAHCHIA B MEXAHHIe https://m.edsoo.ru/7f41bf72
Hroro o pazgeny 18
Pazgen 3. MOJIEKYJIAPHAS ®U3UKA U TEPMO/IUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETHYECKON 9 1 bubmuorexa 1IOK
' TEOPUH https://m.edso0.ru/7f41bf72
bubmmorexka 1IOK
3.2 0] 10 1
CHOBBL TEPMOAHHAMHIH https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSTHUS BEIIIECTBA. 5 bubamnoreka 1IOK
' da30BbIE IEPEXOIBI https://m.edso0.ru/7f41bf72



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

Uroro no pazneny

24

Paszpen 4. 3JIEKTPOJANHAMMUKA

bubmmorexka 1IOK

41 HIEKTPOCTATHIA 10 https://m.edsoo.ru/7f41bf72
4 [TocTosTHHBIHM SIIEKTPUYECKHil TOK. TOKH B 12 bu6mmorexa 1IOK
' pasIMYHBIX cpeaax https://m.edso0.ru/7f41bf72
Hroro o pazneny 22
PesepBHoe Bpems 2
OBHIEE KOJIMYECTBO YACOB TIO ITPOI'PAMME 68



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

11 KITACC

KosauuecTBo 4acos JJIeKTPOHHbIE
HaumeHoBaHUe pa3iesioB U TEM (undposbie)
Ne i/ P KoHTpoJbHbIie IIpakTuyeckue bp
NporpaMmaelI Bcero o0pa3oBaTesibHbIE
padoThI padoThI
pecypchbl
Pa3znen 1. 9JIEKTPOAUHAMMUKA
11 MarnuTtHoe mojie. INeKTPOMarHuTHas 1 1 3 bubnuorexa 1HOK
' WHYKLUS https://m.edsoo.ru/7f41c97¢c
Hroro o pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHn4eCcKHe U ANEKTPOMarHUTHbIE 9 1 bu6anoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢
22 MexaHu4ecKue U 3JIEKTPOMarHuTHEIE 5 1 bubmmorexa 1TOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢
bubmnorexa 1JOK
2.3 0) 10 3
i https://m.edsoo.ru/7f41c97c
Uroro no pazgeny 24

Paznen 3. OCHOBBI CIIEIIMAJIBHOM TEOPUU OTHOCHUTEJBHOCTH

OcCHOBBI cIelIUATIBLHON TEOPUU

bubmnorexa 1TOK

31 OTHOCHUTEJIBHOCTH 4 1 https://m.edsoo.ru/7f41c97c
Uroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA

4.1 DOneMeHTbl KBaHTOBOM ONTUKHU 6 bubmorexa LOK

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



https://m.edsoo.ru/7f41c97c
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bu6nunoreka 1HOK
4.2 C 4
Tpoerte atoma https://m.edsoo.ru/7f41c97¢c
bu6nuorexa 1HOK
4.3 A 5
TOMHOS Ao https://m.edsoo.ru/7f41c97¢c
Uroro no pazgeny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3SUKU

bubmnorexa 1JOK

5.1 DJeMeHTBl aCTPOHOMUH U acTpO(U3UKU 7 httos://m.edsoo.ru/7fA1c97¢
Hroro o pazneny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE

6.1 Ob6o0maromnee MOBTOPEHUE 4 ﬁgfggg}f;{;gﬁﬁmlcg?c
Uroro no paznemy 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

HNOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
Koau4yecTBOo 4yacos JJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka KonTtpoJibHbIE IIpakTnyeckue
n/n Bcero H3y4eHHUsl o0pa3oBaTejIbHbIE
padoTbI padoThbI
pecypcsbl
duzrka — HayKa o IPUPoOIE.
1 Hayunsie MCTZ Bl HOI;HIZ,HI/ISI 1 brbmmorexa LIOK
Y A https://m.edsoo.ru/ff0c32e2
OKPY’XKaIoIero Mupa
Posb 1 mecTo pusuku B

) (bopMHUPOBaHUN COBPEMEHHON 1 bubnmoreka LIOK
Hay4HOU KapTUHBI MUPa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESTEIBHOCTU JIIOMEH
MexaHn4eCcKOoe NBUKCHUE.

3 OTHOCHTEILHOCTh MEXaHUYECKOTO 1 bubmmorexa 11OK
nBwkenus. [lepemenienue, CKOpOCTS, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpPHOE NTPSIMOJIMHEWHOE 1 bubmuoreka 1IOK
JIBIDKCHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPAMOIMHENHOE 1 bubnmnorexa 1IOK
IBIDKEHIE https://m.edsoo.ru/ff0c372e

6 CBoOOIHOE TTaIcHHE. Y CKOPCHHE 1 bubmmorexa 1{OK
CBOOOIHOTO ITaIEHUS https://m.edsoo.ru/ff0c39cc
KpuBonuueitnoe nBuxeHue.

7 JIBI>KEHHE MaTepUATLHOM TOYKH I10 1 bubmmorexa TIOK

P https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTH
8 [TpuHuun otHOcuTenbHOCTH ["amuies. 1 bubmuoreka 1IOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada

HuepunanbHble CUCTEMBI OTCUETA.
ITepsslit 3akoH HproTOoHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuna. IIpunnun

bub6mmorexa 1IOK

9 CYIEPIIO3UIIMH CHII. BTOpO# 3aKkoH
yHep H P . https://m.edsoo.ru/ff0c3be8
HyroToHa 1151 MaTepUaIbHOW TOUKH

10 Tpetuii 3akon HetoToHa 11iist bubmmorexa 1IOK
MaTepHUAITBHBIX TOUYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHUpHOTo TsroTeHus. Cuna

11 TsokectH. IlepBas kocMudeckas bubmorexa HOK

P https://m.eds00.ru/ff0c3d00
CKOPOCTh

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmmnorexa LIOK
Tea https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koaddumument tpeHwus.

13 Cuna ;:[En OTI/IBJ'IeIfI)/Ii) npu BI/IieHI/II/I bubmmorexa TIOK

P prA https://m.edsoo.ru/ff0c3f76
TeNa B KUIKOCTH WU ras3e
[ToctymaTensHOE U BpalaTeIbHOE

14 JIBIDKEHHE a0COTIOTHO TBEPIOTO TeJa. bubmumorexa 1HIOK
MowmeHT cuibl. [linedo cuibl. Y clioBus https://m.edsoo.ru/ff0c41a6
paBHOBECHUS TBEPAOTO TeENa
Nmnynbc MaTepuaibHOW TOYKH,

15 CHCTEMBbI MaTEpHUAJIbHBIX TOYEK. bu6mmoreka 1IOK
NMnynbc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMIyJbca. PeakTuBHOE NBIKEHHE
PaboTa ¥ MOIITHOCTE CHIIBI.

16 KuneTtnueckast aHeprusi MaTepruaIbHOW bubnmorexa [IOK
ToukH. Teopema 00 U3BMEHEHUHN https://m.edsoo.ru/ff0c4502
KMHETUYECKOW JHEPruu

17 [TorennmanbHas HEprusl. bubmuoreka 1IOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
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[loreHuunanbHas SHEPTUsS YIIPYTO
nedopMUpOBaHHOI NIPYKUHBI.
[loTenunanbHast sHEprust Tena BOIM3U
MOBEPXHOCTU 3eMIIH

https://m.edsoo.ru/ff0c461a

18

[ToTeHIManbHBIC U HENOTECHIIUAIBHBIS
citbl. CBs3b pabOThI
HEIIOTCHIINAJIBHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOU YHEPTUU CHCTEMBI TEIL.
3aK0H COXpaHCHHSI MEXaHUYECKOU
SHEPruu

bubnunorexka 1JOK
https://m.edsoo.ru/ff0c478c

19

JlaGopatopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MEHEHNEM MEXaHUYECKON dHEPTUH
TeJla Ha IPUMEPE PaCTSIHKEHUS
PE3UHOBOTO KI'yTa»

20

KonTposnbhas pabora no reme
«Kunematuka. J[uHamuka. 3aKoHbBI
COXpaHEHUsI B MEXaHUKE»

bubmmorexa 11OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISIPHO-
KUHETHUYECKON TeOpUH. bpoyHOBCKOE
newxkenue. Jubdysus

bubmuorexa 1JOK
https://m.edsoo.ru/ff0c4dc2

22

XapakTep ABUKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHHUs ra30B, KUJIKOCTEMN

U TBEPIBIX TEN

23

Macca monekyn. KonnuectBo
BemiectBa. [locTostHHas ABoraapo

24

TeruioBoe paBHOBecue. Temmeparypa



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

u e€ n3mepenue. lllkana remneparyp
Llenbcus

Nneanbueiii raz B MKT. OcHoBHOE

bubmuorexa 1HOK

25
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcoioTHas TeMnepaTypa Kak Mmepa
26 CpEeIHEN KMHETUYECKON SHEPTUU bubmmorexa [{OK
JIBUKEHUSI MOJICKYJl. Y paBHECHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knaneiipona
27 3akoH JlanpToHa. ['a30BBIC 3aKOHBI
JlaGopatopHas pabota
28 «HMccnenoBanue 3aBHCHUMOCTH MEXITY
napaMeTpamMu COCTOSHUS
pa3pekKeHHOr0 Ta3ay
29 N3onporecchl B UIeaIbHOM ra3e U uX bu6mmnoreka 1IOK
rpaduyeckoe npeacTaBiICHUE https://m.edsoo.ru/ff0c570e
BuyTpennsist sHeprus
TEPMOAUHAMHUYECKON CHCTEMBI U
30 cnocoOnI e€ n3Menenus. KoandaectBo bubmmotexa 1{OK
TEIUIOTHI U padoTa. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus OJIHOATOMHOTO UJICATLHOTO
rasa
31 Bunaer Teruonepenaun bubmmorexa TIOK
A pet https://m.edsoo.ru/ff0c5¢36
VnenbHas TEMIOEMKOCTh BEILIECTBA.
bub6mmorexa 1IOK
32 KonnuecTBo TemnoTel npu
. https://m.edsoo.ru/ff0c5c36
Teruionepenade. AnuabdaTHbli nporece
33 [IepBblii 3aKOH TEPMOANHAMHUKH U €TO bubmmorexa LIOK

NPpUMCHCHHC K U30IIpoucccaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
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H606paTI/IMOCTB IIPpOoUECCCOB B

bub6muorexa 1HOK

34 npupoze. Bropoit axor https://m.edsoo.ru/ff0c6230
TEPMOIUHAMUKHI
35 [Tpunumn neiicreus u K11 rennoBoit butmmorexa 1[OK
MAaIlIHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KI1/{
37 Okonornyeckue npooeMsl
TETJIOPHEPTEeTUKH
38 O6o6mmaromuit ypok «MonekysapHast bubmuoreka 1IOK
¢uzuka. OCHOBBI TEPMOJUHAMUKI https://m.edsoo.ru/ff0c6938
KontposnbHas paboTa 1o teme
39 «Morne ast pusuka. OcHO bubmmorexa TIOK
ACKyIApHat uattia. LEHOBE https://m.edsoo.ru/ff0c6a50
TEPMOINHAMUKI
40 [TapooGpa3oBaHue 1 KOHICHCAITHS. bubnmnoreka LIOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOGcoroTHasI 1 OTHOCHUTEIIbHAS
41 BJIAKHOCTh BO3TyXa. HackIieHHbIN bubmmorexa TIOK
Ay H https://m.edsoo.ru/ff0c64d8
nap
TBépnoe teno. Kpucramumyeckue u
42 aMmopdHbIe Tena. AHM3OTPOIHS bubmmorexa 1{OK
CBOMCTB KpucTauioB. XKujkue https://m.edsoo.ru/ff0c65f0
KpucTaibl. COBpEeMEHHBIE MaTepHAIIbI
[LnaBnenue CTaJJTU3ALIHSL.
43 YHeJ?:H:ﬂHTeP;JI;(I)):a Enaﬁieﬂijﬂ brbmorexa LIOK
8 ’ https://m.edsoo.ru/ff0c6708
CyOnumanust
44 VYpaBHeHHe TermioBoro OanaHca bubnroreka LIOK

https://m.edsoo.ru/ff0c6820
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OnexTpu3anys Tesl. DNeKTPHIECKUil

bub6muorexa 1HOK

45 .
3apsi. JBa BHJI SJICKTPHHICCKHX https://m.edsoo.ru/ff0c6bcc
3apsI/IoB
ITpoBOAHUKH, TUDIEKTPUKH U
46 n(f)n MIPOBOIHUKHU 3&KOE COXpaHEeHUs bubmmorera TOK
YHpOBOa ’ P https://m.edsoo.ru/ff0c6bcc
IEKTPUIECKOTO 3apsiaa
BzanmopeiictBrue 3apsanoB. 3akoH
47 Kymnona. ToueuHBIH dIIEKTpAUYECKUI bubmorera [OK
4 ' P https://m.edsoo.ru/ff0c6ced
3apsin
Hanpsok€HHOCTD AJIEKTPUIECKOTO
48 noss. [IpuHnun cyneprno3uiuu bu6mmoreka 1IOK
AIEKTPUUECKUX MoJiel. JInauu https://m.edsoo.ru/ff0c6df2
HAPSHKEHHOCTH
PaboTa cuit aIeKTpoCcTaTHIeCKOro
49 noJisa. Ilorennuan. PasHoctb Eubmiorexa TIOK
) ) https://m.edsoo.ru/ff0c6f00
IIOTEHIINAJIOB
ITpOBOAHUKY U QUIIEKTPUKA B
50 3JIpeKT OCTATUYECKOM H(I))ne bubmmorexa TIOK
p ) https://m.edsoo.ru/ff0c7018
JuareKTprudecKkas MpOHUIIAEMOCTb
bubmuorexa 1HOK
51 DaexkTpoéMKocTh. KoHmeHcaro
p s p https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TUIOCKOTO
52 KOHJIEHCATOpa. DHEPrus 3apsHKEHHOTO bubmmorexa HOK
A pa- p P https://m.edsoo.ru/ff0c72c0
KOHJIeHCaTopa
53 JlaGopatopHas paboTta "N3mepenune
AIEKTPOEMKOCTH KOHJEeHcaTopa"
54 [TpuHuMn nelcTBUA U IPUMEHEHUE

KOHACHCATOPOB, KOITMPOBAJILHOI'O
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amnmapara, CTpyHHOro puHTEpa.
DIIeKTpOocTaTUYECKasl 3allNTa.
3a3emiIeHHe 3JIEKTPOIpHUOOpPOB

55

DNEeKTPUYECKUN TOK, YCIOBUS €T0
cymectBoBaHus. [[0CTOSAHHBIN TOK.
Cuna Toka. Hanpsixenue.
Comnporusnenue. 3akod Oma s
y4acTKa Lenu

56

[TocnenoBartensHOE, MapauIebHOE,
CMeIIaHHOE COeTMHEHNE
npoBoAHMKOB. JlaGopaTopHas pabota
«/3y4yeHne cMeanHoro COeTMHEHHS
PE3UCTOPOB»

bubmmorexka 1IOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTa 1 MOIITHOCTB 3AEKTPUIECKOTO
Toka. 3akoH Jxoyns-Jlenna

bubmuorexa 1HOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma Ju1si TOJIHOM (3aMKHYTOHN)
anekTpudeckoi nenu. Koporkoe
3aMblkaHue. JlaboparopHas pabora
«3mepenne DJIC ucToyHnka ToKa u
€ro BHYTPEHHETO COMPOTHBIICHUSD

bu6mmorexa 1IOK
https://m.edsoo.ru/ff0c7ae0

59

DIeKTPOHHAS TPOBOIUMOCTD TBEPIBIX
METAJUIOB. 3aBUCHUMOCTh
CONPOTHUBIICHHUS] METAJIOB OT
TeMriepatypbl. CBEpXIPOBOIUMOCTh

60

DJIEKTPUUECKUI TOK B BaKyyMe.
CBONCTBa 3JIEKTPOHHBIX ITyYKOB

61

[NomynpoBonHUKHN, UX COOCTBEHHAs] U
npuMecHasi IpoBoIMMOCThL. CBOMCTBA
p—n-nepexoza. [lomynpoBogHUKOBEIE

bubmuorexa 1HOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

puOOPHI

DJIeKTpUUECKUI TOK B pacTBOpax 1
pacIuiaBax 3JIEKTPOJIUTOB.

bubmuorexa 1HOK

62 DNEeKTPONUTHIECKAS JAUCCOIHAIINS. ! https://m.edsoo.ru/ff0c82ba
DNeKTPOIu3
DNEeKTpUUECKUH TOK B ra3ax.

63 CaMOCTOATEILHBIN 1 1 bubmmotexa 1IOK
HECaMOCTOSITEIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
[Lnazma
DIIeKTpUIeCcKue MpruOOpsI U

64 YCTPOMCTBA U UX NPAKTUUECKOE 1 bubmuoreka 1IOK
npuMeHeHune. [IpaBria TeXHUKH https://m.edsoo.ru/ff0c86fc
Oe3onacHOCTH

65 O6o0maromuii ypok 1 bubnmnoreka LIOK
«DNEKTPOANHAMHKA» https://m.edsoo.ru/ff0c88be
Kounrtponbhas paborta o reme

66 «Qnekrpocraruka. IlocTosiHHBIN 1 bubmmoreka 1IOK
DJICKTpUUECKUi TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpEIax»

67 PesepsHbiit ypok. KonTponbHas 1 bubmuoreka LIOK
pabora o Teme "IneKTpoauHaMuKa" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIii ypok. O6o0marommii ypok 1 bu6mmoreka 11IOK
no reMaM 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I1O 68

I[TPOI'PAMME
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11 KITACC

Koau4yecTBo 4acos JJIeKTPOHHbIE
Ne Hara nugposbie
n/n Tenma ypoxa Bcero Kontpoannunie TpakTideckue U3y4eHUs o0pa3oBaTejbHbIE
padoThI padoThI pecypest
[TocTostHHBIE MAarHUTHI U UX

1 B3auMoOJeiicTBrE. MarHuTHOE MOJIE. 1 Bubnmorexa 1HOK
Bexrop MarautHOW MHAyKIWu. Jluann https://m.edsoo.ru/ff0c9778
MarHUTHON WHIYKIIUU
MarHuTHOE I10JIe IPOBOTHUKA C

) ToKOM. OnbIT DpcTena. 1 bu6mmorexa 1IOK
B3anmopeiicTBue MpOBOJHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas padota «/3yueHue 1 1 bu6moreka IOK
MarHUTHOTI'O TOJISI KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JlelicTBMe MarHUTHOIO MOJIS Ha
NPOBOJHHUK ¢ TOKOM. Crita AMmepa.

4 JlaGopaTopnas pabota 1 1 bu6mmorexa 1IOK
«HccnenoBanve AeWCTBUS https://m.edsoo.ru/ff0c9ac0
ITOCTOSTHHOTO MarHuTa Ha PaMKy C
TOKOMY
JleWicTBME MAarHUTHOT'O TIOJIS Ha

5 JBIDKYILYIOCS 3apsKEHHYIO YaCTHILY. 1 Bbubnuotexa LIOK
Cuna Jlopenna. Pabora crtbl https://m.edsoo.ru/ff0c9df4
Jlopenua

5 DnekTpoMarHuTHast HAYKIus. [ToTok 1

BEKTOpa MarHuTHOM nHaykuu. I/C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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WHJYKIHUU. 3aKOH 3JIEKTPOMArHuTHOM
naaykuuu dapanes

JlaGopatopHasi pabora
«HccnenoBanue sIBICHUS
AJIEKTPOMATrHUTHON WHYKIIUID

Bubnmorexa 1IOK
https://m.edsoo.ru/ff0cal50

NHnykTuBHOCTG. SIBIICHUE
camouHAyKIuu. 3JIC caMOMHIyKIIUH.
DHeprusi MarHUTHOTO TIOJISI KaTyIIKU C
TOKOM. DJIEKTPOMAarHUTHOE I0JIE

Bubnmorexa 1JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTpoucTBa U UX
MPYMEHEHHE: TTOCTOSHHBIE MAarHUTBHI,
AJIEKTPOMArHUTHI, JJIEKTPOJBUTATENb,
YCKOPHUTEIH 3JIEMEHTAapHBIX YacTHII,
WHAYKIIUOHHAS TI€Yb

10

OO6o6maromuii ypok «MarHutHoe
rnose. DNEeKTPOMarHuTHast UHAYKIUS

Bubnmorexa 1IOK
https://m.edsoo.ru/ff0cab82

11

KonrtponbHas paboTa no reme
«MarsuTHOE NOJE.

DNeKTpOMarHuTHasE WHIYKIHSDY

bu6nuorexa 1HOK
https://m.edsoo.ru/ff0cad58

12

CB00OIHBIE MEXaHUYECKHE
koneOanus. ['apmMoHnveckue
KoJieOaHus. Y paBHEHHE
TapMOHUYECKUX KOJICOAHHH.
[IpeBpamienue sHeprun

Bubnnorexa 1HOK
https://m.edsoo.ru/ff0caf06

13

JlabopatopHnasi pabora
«HccneqoBanue 3aBUCHMOCTH
MepuoJia MajbIX KoJiecOaHUH Tpy3a Ha
HUTH OT JIJTUHBI HUTU U MACChI IPy3a»



https://m.edsoo.ru/ff0ca150
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14

Koneb6arenbHblil koHTYp. CBOOOJHBIE
3JIEKTPOMAarHUTHbIE KoJIeOaHUs B
njeaJbHOM KOJeOaTeIbHOM KOHTYPE.
AHaorus MeXJ1y MeXaHH4eCKUMH U
ANIEKTPOMATHUTHBIMU KOJICOAHUSIMU

bu6nuorexa 1HOK
https://m.edsoo.ru/ff0ch820

15

®opmyna Tomcona. 3akoH
COXpaHCHUA SHEPIruu B nACAJIbHOM
Koyie0aTeIbHOM KOHTYpe

bubmnorexa 1TOK
https://m.edsoo.ru/ff0ch9c4

16

IIpencraBnenue o 3aTyXaroImux
KoJjiebaHusAX. BelHyX1eHHbIE
MexaHudeckue kosebanus. Pe3zonaHc.
BbIHYXI€HHBIE 2IEKTPOMArHUTHBIE
Koje0aHus

Bubnmorexa 1IOK
https://m.edsoo.ru/ffOcbb86

17

IIepemennslii Tok. CHHYCOMIAIBHBIN
MepEMEHHBIN TOK. MOIIHOCTh
MIEPEMEHHOI0 TOKa. AMIUIUTYIHOE U
JEHCTBYIOIIIEE 3HAYEHHUE CUIIbI TOKA U
HaIPSHKCHUS

bu6nuoreka 1HOK
https://m.edsoo.ru/ffOchd34

18

Tpancdopmatop. [IpousBoacTao,
repenada u notpebiieHue
AIIEKTPUYECKON SHEPIUU

19

YcTpolcTBO U MPaKTHYECKOE
IIPUMEHEHHNE AIEKTPUYECKOT0 3BOHKA,
reHeparopa IepeMEHHOI0 TOKa,
JIMHUH 3JIeKTponepenady

Bubnmorexa 1IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TIPH
MIPOU3BOJICTBE AIEKTPOIHEPTUH.
KynbTypa ucnonszoBaHust



https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324

3JIEKTPO3IHEPTUH B IOBCETHEBHOM
JKNU3HU

MexaHU4YeCKHe BOJIHBI, yCIIOBUS
pacnpoctpanenus. [Teproa. CkopocTh

bubmmorexa 1TOK

21
pacIpoCTpaHEHNs U IJIMHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[omepeunsle ¥ TPOIOJILHBIC BOJIHBI
29 3Byk. CkOpocTh 3ByKa. [ pOMKOCTh bubnnotexa 1TOK
3ByKa. Beicota ToHa. Tem0Op 3Byka https://m.edsoo.ru/ff0cccOc
DEeKTPOMAarHuTHHIE BOJIHBI, UX
23 CBOMCTBA U cKOpocTh. [IIkana bubmmorexa TIOK
pOCTD- https://m.edsoo.ru/ffOccfe0
3J€KTPOMArHUTHBIX BOJIH
[MpuHIMNIBL PaguoCBs3H U
24 TeneBueHus. Pa3Butue cpencts
cBsi3u. Panuosnokanus
25 KontponbHas padora «Konebanus u bubanoreka 1IOK
BOJIHBI» https://m.edsoo.ru/ff0cc6f8
[IpsamonuHeRHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOIHOM Cpelie. bubanoreka 1IOK
Todeunslii McTOUYHUK cBeTa. Jlyd https://m.edsoo.ru/ff0cd350
cBeTa
Ortpaxenue cBera. 3aKOHbI
27 oTpakeHus cBera. [loctpoenue bubmmorexa LOK
p o P https://m.edsoo.ru/ff0cd4e0
n300pakeHUH B IJIOCKOM 3€pKaje
[Ipenomnenne ceeta. [loaHoe
28 BHYTpEHHee oTpaxkeHue. [Ipenenpabii bubmmnoreka [IOK
YT'OJI TIOJITHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaKeHUs
29 JlabopartopHasi paborta «/3mepeHne bubmmoreka [IOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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nokasaTeirl MPEJIOMIICHUS CTCKIIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [locTpoenue n3obpakeHuii B

bu6nuorexa 1HOK

30 nuH3e. DopMyna TOHKOW JTUH3HL.
pMY https://m.edsoo.ru/ffOcddle
VBeauyeHue JIMH3BI
JIaGoparopHast pabora
31 «HccnemoBanue CBOMCTB
M300paKeHUH B TMH3AX)
Hucniepcus cBeta. CIIOKHBIN COCTaB
32 oemnoro cBeta. L[BeT. JlabopaTopHas
pabora «Habmronenne nucnepcun
CBETa»
Wntepdepenuus creta. Judpakuns bubnuorexa LIOK
33 "
cBeta. Jludpaxkunonnas pemeérka https://m.edsoo.ru/ff0ced22
IlonepeyHOCTh CBETOBBIX BOJIH. bubmuoreka [IOK
34
IMonsspuzanus ceeta https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckre nprudOpsI U yCTPOHUCTBA U
ycnoBHs UX 0€30MacHOTO MPUMEHEHHUS
['panuibl MpUMEHUMOCTH
36 KJIaCCUYECKOW MexaHuku. lloctynarsl bubnuorexa 1HOK
CIIeIIMaIbHOU TEOPUHU https://m.edsoo.ru/ff0cf862
OTHOCHTEIIbHOCTH
OTHOCUTETBHOCTh OJTHOBPEMEHHOCTH.
37 3 bubmnorexa 1JOK
aMe/JIeHUE BPEMEHH 1 COKpaIleHUE
g P patt https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus ¥ UMITYJIbC PEIISITHBUCTCKOM
38 gacTULBl. CBSI3b MacChl C DHEPTUEH U brbmorera [OK
' P https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUS TTOKOS
39 KonTponbhasg pabora «OnTuka. bu6moreka 1IOK



https://m.edsoo.ru/ff0cd67a
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OCHOBBI cIELIUATIBHOM TEOPUU
OTHOCUTEJIbHOCTH

https://m.edsoo.ru/ffOcf6f0

®otonbl. opmyna [Tnanka. Sueprus

bubmnorexa 1TOK

40
1 UMITyJIbC (DOTOHA https://m.edsoo.ru/ffOcfel6
OTKpbITHE U HUCCIIEJOBAaHUE Bu6 1IOK
nOIHOTEeKA
41 .0 A.T.
(porodpperra. Ompirer https://m.edsoo.ru/ff0cffc4
CronetoBa
3akoHbl poTodddekTa. YpaBHCHHE
42 BﬁHmTe(IEIHa i({b chToaql))(peKTa bubmmorexa TIOK
s ' https://m.eds00.ru/ff0d015e
«Kpacnas rpanuma» dortodddexra
Hasnenue ceera. OnwiTer I1. H.
43 Jlebenera. XuMu4eckoe AeHCTBHE bubmmorexa LIOK
AeBa. s https://m.edsoo.ru/ff0d04a6
cBeTa
TexHHYeCKHE yCTPOMCTBA U
MPAKTUYECKOE TPUMEHEHUE:
44
(hotosnemenT, poToIaTINK,
CoJTHeYHasi OaTapesi, CBETOHO
45 Pemenue 3aga4 mo teMe « AJIEMEHTHI bu6nuorexa 1HOK
KBAaHTOBO# OIITHKHY https://m.edso0.ru/ff0d0302
Mogens atoma TomcoHa. OTIBITEI
46 Pesepdopna o paccestnuto o-4actu Bubmmorexa TIOK
PROPA P t https://m.edsoo.ru/ff0d091a
IInanerapHast Moznens atoma
bu6nuoreka 1HOK
47 I1 b
OCTyHatet Hopa https://m.edsoo.ru/ff0dOafa
Wznyyenue u norionieHue GOTOHOB
48 MIPHU IIEPEXO0JI€ AaTOMa C OHOTO YPOBHS bubmorexa LOK
P pexol . g P https://m.edsoo.ru/ff0d0afa
SHEpPruu Ha APYroi. Buasl crieKTpoB
49 BonHoBwie cBolicTBa "yacTull. BomHbl bubmmoteka 1TOK
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ne bpoiura. KopryckyiisspHo-
BOJIHOBOH Jyanu3M. CIIOHTaHHOE U
BBIHY>KJICHHOE H3JIy4eHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpBITHE PATHOAKTUBHOCTHU. OTIBITHI
Pesepdopma o onpeneneHuro cocraBa
PaIOaKTHBHOTO M3ITYYCHUS

Bubnmorexa 1IOK
https://m.edsoo.ru/ff0d0fd2

o1

CsoiicTBa anmb(a-, 6era-, raMmma-
u3nyyenus. Bnusiaue
PaZIMOAKTUBHOCTU Ha YKHBBIE
OpraHU3MbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
HzoTonbl. Anbda-pacma.
DNEKTPOHHBIA W TIO3UTPOHHBIN Oera-
pacnan. ['amma-uzinydenue

bubmnorexa 1TOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HyKJIOHOB B sIIIpeE.
S nepHble peakuuu. SAnepHbiit
peakrtop. [IpoGraembl, mepCEKTUBEI,
SKOJIOTUYECKHUE aCTEeKThI SAEPHOMN
SHEPIreTUKU

bu6nuoreka 1HOK
https://m.edsoo.ru/ff0d1356

54

DnemMeHTapHble YacTUIlbl. OTKPBITHE
Mo3UTpoHa. MeTo bl HaOII0ICHUS U
perucTpanyy MEMEHTapHbIX YaCTHULL.
Kpyrnasiit cron « DynaaMmeHTalIbHbIE
B3auMoJieiicTBus. EqUHCTBO

($u3nIecKoil KapTUHBI MHPa»

bubmuorexa 1IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3anoro neba. Co3se3aus,
SIpKHUE 3BE3/IBI, IJIAHETHI, UX BUTUMOE
nexenue. CollHeuHast cucreMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
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56

Comnne. ConHeyHass akTUBHOCTD.
Hcrounuk sueprun CostHIA U 3BE3]T

57

3BE3/1bI, X OCHOBHBIC
XapaKTePUCTUKH. 3BE3/IBI TTIABHOU
mocJie0BaTeIbHOCTH. BHYyTpeHHee
crpoenue 3BE3/1. CoBpeMeHHbIE
MIpEICTaBICHUS O IIPOUCXOKICHUN U
spostoriuu CoTHIA U 3BE3]T

58

Muneunstii [lyte — Hama Nanaktuka.
[Tonoxxenue u npmwxenue ConHia B
lamaktuke. 'anaktuku. Y€pHbie
JBIPBI B S/Ipax TaJlaKTHK

59

Bcenennas. PazOeranue rajakTuk.
Teopus bonsmioro B3peiBa.
PenukToBoe uznyyeHue.
MertaramakTuka

60

HepemeHHLIe HpO6HCMBI aCTPOHOMHHU

61

KonTtponbshas padota «1eMeHThI
aCTPOHOMMHU U aCTPOYU3UKID)

62

OO6o6matonuit ypok. Posb pusuku u
aCTPOHOMHUM B SKOHOMHUYECKOU,
TEXHOJIOTMUYESCKOM, COITUAIILHOMN U
ATUYECKOH cepax AessTeITbHOCTH
YeJoBeKa

63

O06o6matonuii ypok. Posb u mecto
(bU3MKK U aCTPOHOMUHU B
COBPEMEHHOM HAay4YHOW KapTHUHE MHUpPa

64

Oo6o0maromuii ypok. Ponb




(buznueckoit reopur B GOpMUPOBAHUU
MpeACTaBICHUN O HU3NIECKON
KapTHUHE MHpa

OO6oo6marornuii ypok. Mecto
(bu3ngeckoil KapTHHBI MUpPa B 00IIIEM

65 1
psIly COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX MPEJICTABICHUNA O TPUPOJIE

66 PesepBHbIil ypok. MaruutrHoe noiie. 1
DeKTpoMarHuTHas MHYKIUS
Pesepsusbrit ypok. Ontuka. OCHOBBI

67 CIIelIMaJIbHON TEOpUH 1
OTHOCUTEIILHOCTH
Pesepnruiii ypok. KBanTtoBas ¢pusuka.

68 SHGDIZCHTLIyiT OHOMUH U ’ 1 bubmmorexa TIOK

P https://m.edsoo.ru/ff0d1784
acTpopu3uKu
OBILIEE KOJIMYECTBO HACOB I10 68

I[TPOI'PAMME
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YYEBHO-METONYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHAUJIBI JIVISA YYEHUKA

» ®usuka, 10 knacce/ KacesanoB B.A., O011ecTBO ¢ OrpaHUYEHHOM
OoTBETCTBEHHOCTHIO «JIPODAY; AxtinonepHoe obrecTBo «M3marenscTBo
«IIpocBemeHue»

» dusuka, 11 xrace/ KacessoB B.A., O6miecTBO ¢ orpaHuueHHON
O0TBETCTBEHHOCTHIO «JIPODA»; AkinonepHoe 061ecTBo «M3aaTenbcTBO
«IIpocsemienne»

METOAUYECKHUE MATEPHUAJIBI IJIS1 YUUTEJISA
[Iporpamma kypca duszuku st 10—11 knacco. bazoBelit yposens (aBTop B.
A. KacbsHOB)

YMK «®@u3uxa. 10 knacc. bazoewvtii yposenv»

1. ®usuka. 10 knacc. ba3oBblil ypoBeHb. YUEOHHK C QJIEKTPOHHBIM
npunoxenueM (aBtop B. A. KacbsHOB).

2. ®uznka. 10 kmace. bazoBelit ypoBeHb. MeTomnueckoe mocobue (aBTop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. ba3oblit ypoBeHb. Terpans aiis 1a00paTopHBIX

pabor (aBTopsl B. A. Kacesnos, B. A. KopoBun).
4. ®usuka. 10—11 knaccel. ba3oBsiii ypoBenb. KomiuiekT TeTpaaeii mis

KOHTpPOJIbHBIX paboT (aBTop B. A. KacksiHOB)

5. ®usuka. 10 knacc. JIumakTruueckue KapTouKu-3aaaHus (aBTopsl M. A.
VYmakog, K. M. Yiakos).

YMK «®@u3uxa. 11 knacc. bazoewtii yposenv

1. ®uzuka. 11 knacc. ba3oBblil ypoBeHb. YUEOHUK C 3JIEKTPOHHBIM
npunoxenueM (aBtop B. A. KacbesHOB).

2. ®uzuka. 11 knacc. bazoBslit ypoBenb. MeTonuueckoe mocoobue (aBrop B.
A. KacesHOB).

3. ®usuka. 10—11 knaccel. ba3zoBblit ypoBeHb. Terpas A1st 1a00paTOPHBIX
pa6ot (aBTopsl B. A. KacesHos, B. A. KopoBun).

4, ®duzuka. 10—11 knaccel. ba3zoBbiii ypoBeHb. KoMILIEKT TeTpaaeit ais
KOHTPOJIBHBIX pa0doT (aBTOpHI B. A. KacesiHos, U. B. UrpsiioB).

5. ®usuka. 11 knacc. Jlugaktuueckue KapTouku-3aaanus (aBTopsl M. A.



VYmaxkos, K. M. Yiiakos).

MNP POBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

1 http://nsportal.ru - connanpHas ceth pabOTHUKOB 00Pa30BaHHUSL.

2 http://markx.narod.ru/pic/ - pusuka B mmkore.

3 http://festival.1september.ru/articles/ - hecTuBanb negarornyecKux uicH

«OTKpPBITBIN YPOK».

4 http://www fizika.ru/ - caitt 11 yuureneit (GU3NKHA U UX YUYCHUKOB.
5 http://www.physics.ru/ - marepuasl 1o pusuke.
6 www.ege .edu.ru - mapopmarmonssIi moptan EI'D.

7 http :// school - collection . edu . ru / - eaunas xomtekuus L{OPoB
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