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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro YpOBHsS Ha YpPOBHE CPEIHErO OOIIEro
oOpa3oBaHusl pazpaboTaHa Ha OCHOBE IMOJOXKEHUH M TPEOOBAHUI K pe3ysibTaram
OCBOCHHUSI OCHOBHOM 00pa3oBaTeIbHOM TpOrpaMmbl, mpeacraBieHHbix B OI'OC
COO, a Ttakxe c yudé€rom (enepanbHOl paboueld MporpaMMbl BOCIHMTAHHUS U
KOHIICTIIIMM TpenoAaBaHus ydyeOHoro npenmera «®Pusnka» B 00pa30BaTeIbHBIX
OpraHu3alusax Poccuiickon denepauny, peAU3YIOLINX OCHOBHbIE
o0Opa3oBaTesbHbIE POTPaMMBI.

ConepkaHue mporpaMMbl 1O (U3MKE HAmpaBiIeHO Ha (opMUpOBaHHUE
€CTEeCTBEHHO-HAyYHON KapTUHBI Mwupa oOydaromuxcs 10-11 kmaccoB mipu
oOyueHuu ux ¢u3MKe Ha 6a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIbHOCTHOTO
nonxoga. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusm OI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM M METanpeIMETHBIM pe3ybTaTam
oOydeHHMs, a TaKkK€ YYHMTHIBAET HEOOXOJUMOCTh peaU3alryd MEKIPEAMETHBIX
CBsi3e (U3MKM C €CTECTBEHHO-HAyYHbIMH Y4e€OHbIMHM IpenMeramu. B Hel
OTPEAEIIAIOTCS OCHOBHBIEC LEIM M3Y4EHHs] (PU3UKU HA YPOBHE CPEAHEro OOLIEro
00pa3oBaHus, IIAHUPYEMBIE PE3YIbTAaThl OCBOEHUS Kypca (U3UKU: JIMYHOCTHBIE,
MeTaInpeaIMeTHbBIC, TpeAMEeTHBIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o Gu3uke BKIHOYAET:

e [IJJTAHUPYEMBbIE PE3YJIbTAaThbl OCBOEHUS Kypca (PUM3MKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE TPEIMETHBIE PE3YJIbTATHI 110 TOJaM 00y4EeHHUS;

e coziepkanue yuebHoro npeamera « @u3ukay» 1mo rogaMm 00y4eHus.

®dusuka Kak Hayka O HamOojee OOLIMX 3aKOHaX MHPUPOJbI, BHICTyHas B
Ka4yecTBe yueOHOIro IpeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CUCTEMY
3HaHuU 00 okpyxatorieMm mupe. LIkoabHBINH Kype PU3NKH — CUCTEMOOOPa3yoIuit
IUIl €CTECTBEHHO-HAYYHBIX YU4E€OHBIX NPEAMETOB, MOCKOIbKY (PU3UUECKHE 3aKOHBI
JeXaT B OCHOBE MPOILIECCOB M SIBICHUN, H3y4YaeMbIX XUMHUEH, OUOJIOTHEH,
dusnueckorr reorpadueit u actpoHomued. Mcmonb3oBaHWE W AKTHBHOE
OpUMeHeHHe (U3WYECKUX 3HAHUM  OmpedenseT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJIOTM B cQepe HSHEPreTUKd, TPaHCIOpPTa, OCBOCHHUS
KOCMOCA, IOJIyYEHUS! HOBBIX MAaTe€pHaliOB C 3a/JlaHHBIMU CBONCTBAMHU U JPYIHX.
N3ydyenue QU3MKM BHOCHUT OCHOBHOM BKJIQJ B (POPMUPOBAHUE €CTECTBEHHO-
HayYHOW KapTHHBI MHpa OOyJarommuxcs, B (OPMHpPOBAHHE YMEHHI MPUMEHSITH
Hay4YHBIA METOJI TO3HAHMSI IPU BBIIOJIHEHUU UMU YU€OHBIX HCCIIEI0BaHUM.

B ocHOBY kypca ¢(u3uMKu s YPOBHS CPEIHEro O0OIIero oOpa3oBaHUS
HOJIOKEH pAJ HAEH, KOTOpble MOXXHO paccMaTpuBaTh KaK IPUHLUIBI €ro
OCTPOEHMUSI.



Hoesa yenocmnocmu. B COOTBETCTBUM C HEMl Kypc SIBISIETCS JIOTHUYECKH
3aBEepPIIEHHBIM, OH COJIEPKUT MAaTepHaN U3 BCEX pa3/iesioB (M3MKU, BKIIOYAET KaK
BOMNPOCHI KIIACCHYECKOM, TaK U1 COBPEMEHHON (PU3UKHU.

Hoes cenepanuzayuu. B COOTBETCTBUM C HeW MmaTepuan Kypca (PU3UKU
o0beaMHEH BOKpYr (Qusmyeckux Teopuil. Beaymmum B Kypce sBIsieTcs
dbopMUpoBaHUE TIPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTE€pWH, BEIECTBE U
noJe.

Hoes eymanumapusayuu. EE€ peanuzainus mnpearnonaracT HCIOIb30BaHUE
T'YMaHUTApHOTO MOTEHIHANA (HU3MYECKOM HAYKH, OCMBICIICHHUE CBSI3U Pa3BUTHUS
¢u3ukm ¢ pa3BuTMEeM OOIIECTBA, a TakXke C MHUPOBO33PEHUYECKUMHU,
HPABCTBEHHBIMU U YKOJIOTHYECKUMU TTPOOIEMaAMH.

Hoes  npuxnaomoti  nanpasnennocmu. Kypc ¢us3uku —mpeamosaraer
3HAKOMCTBO C IIMPOKHUM KPYIOM TE€XHUYECKMX M TEXHOJOTMYECKUX IMPUIIOKECHUN
M3yYEHHBIX TEOPUH U 3aKOHOB.

Hoes »skonocuzayuu peanusyercsi TMOCPEACTBOM BBEACHHUS DJIEMEHTOB
COJICpP)KAaHMsSI, TOCBAIIEHHBIX HKOJIOIMYECKUM MpoOJieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C PA3BUTHEM TEXHHKUM M TEXHOJIOTHW, a TaKXe OO0CYXKICHUS
po0JIeM pallMOHAIBLHOTO MPUPOAOIOJIE30BAHUS U HKOJIOTHYECKO 0€30aCHOCTH.

CrepXHEBBIMHM 3JIEMEHTaMH Kypca (U3HKM Ha YpPOBHE CPEIHEro oOIIero
oOpa3oBanus SBIstOTCA Guznueckue Teopuu (popmMupoBaHUE MPEACTABICHUN O
CTPYKTYpE MOCTPOCHHUSI PU3NYECKON TEOpUH, PO (PyHIaMEHTAIbHBIX 3aKOHOB U
OPUHIUIIOB B  COBPEMEHHBIX MPEJCTABICHUAX O TMPUPOJE, TIpaHHIlaX
OPUMEHUMOCTH TEOpHUM, JUIsl ONHCAHUA ECTECTBEHHO-HAYYHBIX SBJICHUU H
MIPOLIECCOR).

CucTeMHO-AEATEeIbHOCTHBIN MOAXO0Ml B Kypce (DU3UKU Peau3yeTcs MPexIe
BCEro 3a CUET OpraHu3aluy SKCIEPUMEHTAIBHOU AESITENIbHOCTH 00Yy4arou[uxcsl.
Hns 6a3oBoro ypoBHS Kypca (U3MKHM — 3TO HCIOJIBb30BAHUE CHCTEMBbI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIIEPUMEHTOB U Ja0OpaTOpHBIX padoT,
KOTOpBIE B Mporpamme no ¢usnke oObeAUHEHbI B OOLIUMN CIUCOK YYEHUYECKHUX
MPaKTHUYECKUX paboT. BeieneHue B yka3aHHOM TMEpevHe JIaOOpaTOpHBIX padoT,
IPOBOJMMBIX i1 KOHTPOJSI M  OLEHKH, OCYHIECTBISIETCA YYaCTHHUKAMHU
0o0pa3oBaTeIbHOTO TMpolecca HCXOAsd U3 OCOOCHHOCTEW IJIAaHUPOBAaHUS U
ocHaleHus1 kaOunera (¢usuku. Ilpu 3TOM oOecrieunBaeTcs OBJIAJCHHE
O0y4aIOUMMUCSI YMEHUSIMU MPOBOJIUTh KOCBEHHBIE H3MEPEHHUsI, HCCIETOBAHMS
3aBUCUMOCTEN (PU3MYECKHX BEJIIMYMH M TOCTAHOBKY OMNBITOB 10 MPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

bonbiioe BHMMaHWE YIEISETCsS PEIICHUI0 PAcUETHBIX M KayeCTBEHHBIX
3anad. IIpu 3TOM AJig pacu€THBIX 3a]lay MPUOPUTETOM SIBIISIOTCS 3a/Ja4d C SIBHO
3ajaHHON (PU3HUECKON MOJIENbIO, TO3BOJISIONIUNE TPUMEHATh U3yUYEHHBIE 3aKOHBI U



3aKOHOMEpPHOCTH KaK M3 OJHOr0 pasjesia Kypca, TaKk U HUHTETpUPYd 3HAHUS W3
pasHbIX pa3iesoB. [ KauyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIISIOTCS 3a/laHUs Ha
OOBSICHEHUE TPOTEKaHUS (PU3MUECKUX SBICHUM M MPOIECCOB B OKPYKalolleH
KU3HHU, TpeOyrolre BbIOOpa (PU3MUECKOW MOJAENU IJisi CHUTYallud MPaKTUKO-
OpPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuum ¢ TtpedoBanuamu DI'OC COO k wmarepuanbHO-
TEXHHYECKOMY OO€ecleueHn0 y4eOHOro mpoiiecca 0a30oBbIi ypOBEHb Kypca
(bU3MKHN HA YPOBHE CPEIHEr0 0011ero 00pa30oBaHusl JOJDKEH U3ydaThCs B YCIOBUSIX
MPEIMETHOTO KaOWHeTa (PU3WKH WM B YCJIOBUSX HMHTETPUPOBAHHOTO KaOWHETa
MpPEAMETOB €CTECTBEHHO-HayYHOro Iukia. B kaOunere (U3MKM TODKHO OBITH
HeoOXomuMoe J1TabopaToOpHOE OOOpYIOBAaHWE I BBITIOJHEHUS YKa3aHHBIX B
mporpaMme 1o (Pu3MKe y4eHWYECKUX MPAKTUYECKHX paboT M JEeMOHCTPAIMOHHOE
o0opy0BaHuUE.

JleMoHCTpannoHHOEe o0OpyaoBaHUEe (HOPMHUPYETCS B COOTBETCTBUH C
OPUHIIMIIOM MUHUMAJIbHOM  JOCTATOYHOCTH U  OOECIIEUYMBACT IOCTAHOBKY
MEPEUNCICHHBIX B TMporpaMMe 10 (U3UKE KITIOYEBBIX JIEMOHCTPAIMA IS
WCCIICIOBAaHUS  M3y4aeMbIX  SBJICHUH ©  TPOIECCOB, OJMIUPHYCCKUX U
(G yHIaMEHTAbHBIX 3aKOHOB, UX TEXHUYECKUX MTPUMEHEHUH.

JlaGopatopHoe 000pyaoBaHUE [JIsi YUYEHMUECKHUX MPAKTUUYECKUX padoT
dbopMupyercst B BUAE TEMAaTHYECKUX KOMILUIEKTOB M OOECNEYMBAETCA B pacuére
OJTHOTO KOMIUICKTa Ha JAByX oOOyJaromuxcs. TeMaTH4ecKue KOMILICKTHI
7a00paTOpHOro 000pPYAOBAaHUS JOJDKHBI OBITH ITOCTPOCHBI HAa KOMIUICKCHOM
UCIIOJIb30BAaHUM AHAJIOTOBBIX M IHU(POBBIX MPUOOPOB, a TaKKE KOMITBIOTEPHBIX
U3MEPUTENIBHBIX CUCTEM B BUJI€ IU(PPOBBIX J1a00OpaATOPHil.

OCHOBHBIMH TIETISIMHA M3y4deHUsT (PU3UKH B 0OIIIEM 00Pa30BaHUU SBIISIOTCS:

e popMupoBaHHEe HHTEpeca U CTPEMJICHUS OOYy4alolUMXcsi K HaydYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HWHTEIUICKTYaTbHBIX M TBOPYECKUX
CIIOCOOHOCTEM;

e pPa3BUTHE MPEACTABICHUI O HaydHOM METOJE MO3HAHUS U (OPMHUPOBAHHE
MCCIIEIOBATEIHCKOTO OTHOIICHUS K OKPY)KAIOIITUM SIBJICHUSIM;

 popMupOBaHKE HAYYHOIO MUPOBO33PEHUS KaK pe3yJibTaTra U3y4eHUs: OCHOB
CTPOCHHS MaTepuH B PyHIaMEHTAIbHBIX 3aKOHOB (DH3UKH;

e bopMupoBaHre yMEHHN  OOBSICHATH SBJICHHS C  HCIOJB30BAHHEM
bu3MUecKUX 3HAaHUI U HAYYHBIX JOKA3aTEIbCTB;

e hopMupoBaHHEe TpPEACTABICHUNH O POJMU (PU3UKH I Pa3BUTHSA JAPYTUX
€CTECTBEHHBIX HAYK, TEXHUKHU U TEXHOJIOTH.

JlocTmwkeHne dTUX TieNield 00ecIeunBaeTCs pPelIeHUEM CIeIYIOMUX 3a7ad B

npoliecce U3ydeHus Kypca (PU3uKu Ha ypoOBHE CpeHEro O0IIero oOpa3oBaHus:



e IPUOOPETEHNE CUCTEMBbI 3HaHUM 00 00IMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAX, TEOpPHUAX, BKIIOYAs MEXAHWKY, MOJCKYJSIpHYIO (U3HKY,
AIEKTPOIMHAMUKY, KBAHTOBYIO (DM3UKY U 3JIEMEHTHI acTPOPU3HKY;

e popMupoBaHHE YMEHUH TNPUMEHATh TEOPETUYECKHE 3HAHMUS IS
OOBACHEHUs (PU3NUECKUX SBJICHUW B MNOPUPOJAE U JUISI TPUHATHUS
MMPAKTUYECKUX PELIEHUN B IIOBCEAHEBHOM KU3HU,

¢ OCBOCHHE CIOCOOOB PEIICHMS] PA3IMYHBIX 3a7ad C SIBHO 3aJaHHOM
dbuzmyeckod MOENbIo, 3a/ad, MOAPa3yMEBAIOIINX CAMOCTOSITEIHHOE
co3nanne PU3NYECcKoil MOJIeTTH, aICKBATHON YCIIOBHUSM 33/1a4U;

e IOHMMaHWE (PU3UYECKUX OCHOB U TPHUHIIUIIOB JEUCTBUS TEXHHUYECKUX
YCTPOMCTB U TEXHOJOTMUYECKUX MPOIECCOB, UX BIUSHUS HA OKPYKAOU[YIO
cpeny;

e OBJIQJICHHME METOJaMH CaMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IPOBEICHUS
(bU3HYEeCKUX SKCIEPUMEHTOB, aHAJM3a M HHTEpIIpeTaruu WHGOpMAaInH,
OIpe/IeNICHUs] TOCTOBEPHOCTH MOJIYUEHHOT'O PE3yibTara;

e CO3/IaHME YCIIOBUM MJI1 Pa3BUTUS YMEHHMI TPOEKTHO-UCCIEI0BATEIbCKOM,
TBOPYECKOU JIEATEIIBHOCTH.

Ha wusyuenue ¢usuku (6a30BbI ypOBEHb) Ha YpPOBHE CpPEIHEro OOIIero
oOpazoBanus orBoauTcst 136 vacos: B 10 kinacce — 68 vacoB (2 yaca B HE/IEIIO), B
11 ximacce — 68 yacoB (2 yaca B HEJICIIIO).

[Ipeqnmaraemeiii B mporpamme Mo (u3uKe TepedyeHb J1a0opaTOpHBIX U
MPAKTUYECKUX paboT SBISETCA PEKOMEHJOBAaHHBIM, YYMUTENb JeaeT BbIOOD
POBEJICHUST JTA0OPATOPHBIX PabOT W OMBITOB C YYETOM HHAWBUAYATbHBIX
0COOEHHOCTEH 00yYaroInXCsl.



COJEPXAHUE OBYUYEHUA
10 KVIACC

Pazges 1. ®u3uka 1 MeTOAbl HAYYHOI 0 TO3HAHUS

®dusrka — Hayka o mpupone. HaydHble MeTOABI MO3HAHUS OKPYXKArOLIETO
mupa. Ponb »3KcepuMeHTa W TEOpUHM B MPOLECCE IMO3HAHMUS MPUPOABL.
DKCnepuMEeHT B (PU3HKE.

MonenupoBanre (GU3NUECKUX SIBICHUN U mporieccoB. HaydHbple TUMOTE3HI.
duznyueckre 3aKOHbl U TeOpUH. ['paHUIIbI TPUMEHUMOCTH (DU3MUECKUX 3aKOHOB.
[IpuHIMDI COOTBETCTBUA.

Ponb u Mecro ¢u3uku B (HOpMHUPOBAHUU COBPEMEHHOW HAYYHOU KapTUHBI
MHpa, B IPAKTUYECKOU 1€ATETbHOCTH JIFOIEH.

Jlemoncmpayuu

AHanoroBele MU UHUQPPOBbIE U3MEPUTENIbHBIE TPUOOPHI, KOMIIBIOTEPHbBIE
JATYUKU.

Paszgea 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABUMKEHHE. OTHOCUTEIBHOCTh MEXAaHUYECKOrO JABUKEHHS.
Cucrema orcuéra. Tpaekropus.

[lepemerienne, CKOpOCTb (CpelHsiE CKOPOCTb, MTHOBEHHAasi CKOPOCTh) U
YCKOPEHUE MaTepUaIbHOM TOYKHU, WX MPOCKIMM HA OCH CHUCTEMBI KOOpAUHAT.
CioxxeHue nepeMenieHu U CJI0KEHHE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOpPEHHOE MPSIMOJIMHEWHOE ABWXKeHHE. [ 'paduku
3aBUCUMOCTU KOOPJMHAT, CKOPOCTHU, YCKOPEHHsS, TyTH U IEePEMEIICHUS
MaTepuagIbHOM TOYKU OT BPEMEHH.

CBobOoniHOE nasieHue. Y ckopeHue cBOOOAHOrO MaieHHUs.

KpuBomuueliHoe  nBvkKeHue.  JIBWOKEHHME  MATEPUAIBHOM  TOYKH IO
OKPY>KHOCTH C IMOCTOSHHOM MO MOAYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTb, JTUHEUHAS
ckopocTtsk. [lepron u yacrora obpamienus. LleHTpocTpeMurtenbHoe yCKOpEHUE.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHE: CIUAOMETP,
JIBUKEHUE CHAPSIAOB, LIEMTHBIE U PEMEHHBIE MTEpEaavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WILTIOCTPALUS KMHEMATUYECKUX XAPAKTEPUCTHK
JBHKCHUSL.

[IpeoOpazoBanue IBMXKEHUHN C UCIOIB30BAaHUEM MPOCTHIX MEXaHU3MOB.

[TageHue Ten B BO3AyX€ U B pa3peKEHHOM MTPOCTPAHCTBE.

Hab6mtonenne ABUKEHHS Tejla, OPOLIEHHOrO TOJ YIJOM K TOPU3OHTY H
TOPU30HTAJIBHO.



N3mepenune yckopeHust CBOOOAHOTO MaICHUS.

HarmpasieHnne CkopocTy Npy ABUKEHUU O OKPYKHOCTH.

Yuenuueckuii osxcnepumenm, rabopamopnule padonul

N3ydenne HEpaBHOMEPHOI'O ABHXKEHUS C LIEJBIO ONpPEICIICHUSI MTHOBEHHOM
CKOpPOCTH.

HccnenoBanne COOTHOLIEHHUS MEXAY IYTSIMH, MPOMJACHHBIMU TEJIOM 34
IIOCJIEAOBATEIILHBIE PABHBIE IPOMEXKYTKA BpPEMEHH IIPU PaBHOYCKOPEHHOM
JIBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PAaBHOW HYJIIO.

N3ydeHune IBUKEHUS IapUKa B BA3KOU KUIKOCTH.

N3ydyeHnue nBuxeHus Teia, OPOIIEHHOI0 TOPU30HTAIBHO.

Tema 2. /lunamuka

IIpununn  otHOocutenbHOCTH — ['ammutesa.  IlepBeir  3akoH  HerotoHa.
HNuepunanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. Ilpunnun cynepniozunuu cui. Bropoit 3akon HbroToHa
IUIsl MaTepuaabHOM TOUKU. Tpetuil 3akoH Hpl0TOHA I MaTepUAIbHBIX TOYEK.

3akoH BcemupHoro Tsrorenus. Cuna Tsbkectu. IlepBas kocMuueckas
CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokosi, CKoyibxkeHus1, kauenusi). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHHs CKOJIBKEHUSI U cujia TpeHus mokosi. Koaddunment tpeHus.
Cuna conpOTUBIICHHUS TIPU IBUKECHUU TEJA B JKUIKOCTH WJIM Ta3e.

[ToctynarensHOE U BpalaTeIbHOE TBUKEHUE a0COIIOTHO TBEPAOTO TEa.

MOMEHT CHIIBI OTHOCUTENIBHO OcCH BpauleHus. Ilnedo cuibl. YcnoBus
pPaBHOBECHS TBEPAOTO TEA.

TexHuyeckue yCTpOMCTBA M MPAKTHYECKOE IPUMEHCHUE: NOJIIIUITHUKH,
JNBUKEHUE UCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBrenue nHepuuu.

CpaBHEHHE Macc B3aUMOICUCTBYIOIINX TEN.

Bropotii 3akon HeroToHa.

Nsmepenue cuil.

Cnoxxenue cui.

3aBUCUMOCTH CUJIbI YIIPYTOCTH OT JAe(popMaIuu.

Hesecomocts. Bec Tena npu yCKOpEeHHOM MOABEME U ITaJICHUU.

CpaBHEHME CUJT TPEHHUS TTOKOSI, KAUEHUS U CKOJIbKECHMUS.

VYcnoBus paBHOBecUs TBEPAOro Tena. Buapl paBHOBECUS.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3ydyenue npmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanue 3aBUCMMOCTH CUJT YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
PE3MHOBOM 00paslie, OT UX AePopMaIlvu.

HccnenoBanne yclnoBUW PpPAaBHOBECHS TBEPAOrO TeEJd, HMMEIOIIETO OCh
BpallCHUSI.

Tema 3. 3aKoHbl COXPAHEHUA 8 MEXAHUKE

Nmniynbe MaTepuaiibHOW TOYKHM (Tela), CUCTeMbl MaTepPHANIbHBIX TOYEK.

NMmiynbe cuiapl 1 U3MEHEHME HMITYJIbCa Tela. 3aKOH COXPAHEHUS HMITYJbCa.
PeakTuBHOE IBM)KECHHE.

Pabora cuiibl. MOIIHOCTD CHJTBI.

Kunernueckass sHeprusi MarepualibHOM TOukM. Teopema 00 W3MEHEHHH
KUHETUYECKOW YHEPTUU.

ITorennumaneHas DHEPIUS. [ToreHumanbHas DHEPruUst yOpyro
nebopMUpoBaHHOW  mipyxuHbl.  [loTeHIManbHas  SHeprus  Tena  BOJIM3H
MOBEPXHOCTH 3EMJIN.

IloreHManbHble W HENOTCHIMAJIbHBIE  CUJIBL CBs3p  paloTBI
HEMOTCHIMAIBHBIX CUJI C HW3MEHEHHMEM MEXaHWYECKOW DJHEPrUH CHUCTEMBI TEIl.
3aKOH COXpaHEHUS MEXaHUYECKOU YHEPTUH.

Yupyrue u Heynpyrue CTOJIKHOBEHMS.

TexHnueckrne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHHE: BOJOMET, KOMED,
IIPYKWUHHBIA [TUCTOJIET, JBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUSI UMITYJIbCa.

PeakTnBHOE BUKEHUE.

[lepexoa moTEeHIMATBLHOM SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuui axcnepumenm, rabopamopHule pabomol

N3ydyenue aOCONIOTHO HEYINPYroro yjaapa C MOMOMIbIO JABYX OIAMHAKOBBIX
HUTSIHBIX MASITHUKOB.

HccnenoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXaHUYECKON SHepruu
TeJla Ha [IPUMeEpE PACTSHKEHUS] PESUHOBOIO JKI'YTa.

Paznen 3. Mosekysipaasi pusnka 1 TEePMOAMHAMHUKA

Tema 1. OcHo6bl MONEKYTAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TOJIOKECHHUSI MOJIEKYJIAPHO-KUHETUUECKON TEOPUU M UX OIBITHOE
obocHoBanue. bpoyHoBckoe aBmxkenue. Auddys3usa. Xapakrep IBIKEHUS U
B3aMMOJICVCTBHSl 4YacTHUIl BellecTBa. MoOJenu CTPOEHHS Ta30B, XUIKOCTEW H
TBEPBIX TEJI M OOBSICHEHNE CBOMCTB BEIIECTBA HA OCHOBE dTUX Mojieneii. Macca u
pasmepsl mosekyil. KonnuectBo Bemiectna. [Tocrostnaas ABorajpo.

TennoBoe paBHOBecue. Temmneparypa u e€ uzmepenue. lllkama remmneparyp
[enscus.



Mopgens  upeambHOro raza. OCHOBHOE  ypaBHEHUE  MOJEKYJISPHO-
KMHETUYECKOW TEOpUM HJICaTbHOrO Ta3a. AOCOJIOTHAs TeMIeparypa Kak mepa
CpeaHE KUHETHMYECKOW HSHEPrMHM TEIUIOBOrO MABMKEHUsA dvacTtul rasza. l[llkana
temneparyp KenbBuHa. ['a30Bble 3akoHbI. YpaBHeHne MenaeneeBa—Knaneiipona.
3akoH JlasbToHa. M30mponeccsl B UACATBHOM ra3e C MOCTOSIHHBIM KOJIMYECTBOM
BemiecTBa. [ 'paduueckoe mpefcTaBiICHUE M30IMPOIIECCOB: HM30TEpMa, H30XO0Pa,
n3ooapa.

TexHuueckue yCTpoHWCTBA M MPAKTUYECKOE NPUMEHEHHE: TEPMOMETP,
OGapomeTp.

Jlemoncmpayuu

OmnbIThl, JOKa3bIBAIOIINE IUCKPETHOE CTPOCHHME BeUIeCTBa, (QoTorpaduu
MOJIEKYJT OPraHUYECKUX COETUHEHMUIA.

OnbIThl 10 U PY3UH )KUAKOCTEN U ra3oB.

Mopenb OpOyHOBCKOTO IBUKEHUS.

Mogaens onbita lTepHa.

OnbITHI, JTIOKa3bIBAIOIIHE CYILIECTBOBaHUE MEKMOJIEKYJISIPHOTO
B3aUMOJEHCTBHSL.

Mogenb, WILTIOCTPUPYIOLIAs IPUPOAY JABJICHUS Ta3a HA CTEHKH COCYAA.

OnbITh, WUIIOCTPUPYIOIIME YpPAaBHEHUE COCTOSIHUS HJACAIBHOTO Trasa,
U30IIPOLIECCHI.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

Ornpenenenre Macchl BO31yXa B KJIACCHOM KOMHAaTe€ Ha OCHOBE HW3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIepaTyphl BO31yXa B HEH.

HccnegoBanue 3aBUCUMOCTH MEXIY IMapaMeTpPaMu COCTOSIHUS Pa3pekKeHHOTO
rasa.

Tema 2. Ocnosvt mepmoouHamuku

TepMmonuHamuyeckass cucremMa. BHYTpEHHsS 3HEPrus TEPMOAUMHAMUYECKON
CUCTEMBI U croco0bI €€ n3MeHeHus. KomndecTBo TeminoTel u padora. BHyTpeHHss
SHEPrusi  OAHOATOMHOIO  HWACANbHOrO  Trasa. Buasl  Temonepenadu:
TEIJIONPOBOJHOCTh, KOHBEKIIUS, U3Ty4YCHHE. Y IeNIbHAs TEIUIOEMKOCTh BEIIECTBA.
KonnuecTBo TEIIOTHI NpyU TEIUTONEpeaaye.

[lonsitue 00 anuabatHoM mpouecce. IlepBblil 3aKOH TEPMOJMHAMUKHU.
[IpuMeHeHue mepBOro 3aKOHAa TEPMOAMHAMHMKU K u3orporeccaM. ['paduueckas
UHTEpIpeTaIus padboThl rasa.

BTtopoii 3akoH TepmoauHamuk. HeoOpaTuMOCTh MpoIecCcoB B MPUPOJIE.

TerutoBpie  MamuHbl.  [lpyHOMIBI  AEHCTBUST  TEIUIOBBIX  MAallWH.
[IpeoOpazoBanusi >HEpruM B TEMJIOBBIX MaimuHax. KoadduiueHt moiae3Horo
nerctBus TemioBod MamuHbel. [{ukn KapHo u ero kodd@UIMEHT MOJIE3HOTrO
JENCTBUS. DKOJIOTUUECKHE MPOOJIEMBI TETNIOIHEPTETHKH.



TexHnueckne yCTpOWCTBA W MPAKTHUYECKOE NPUMEHEHHUE: JBUTATEIb
BHYTPEHHETO CTOpaHusi, ObITOBOM XOJOIUIBHUK, KOHIUIIHOHED.

Jlemoncmpayuu

H3MeHeHre BHYTPEHHEW JHEpruu Tejina MpU COBEPUICHUU pPabOThI: BBUIET
npoOKU U3 OYTBUIKM TMOJ] JEUCTBHEM CXATOrO BO3/1yXa, HarpeBaHue 3¢upa B
JaTYHHOU TpyOKe MyTéM TpeHus (BUICOIEMOHCTPAIIHS).

N3MmeHeHre BHYTpEHHEN SHEPTUM (TeMIepaTypbl) Tela Mpy TEIUIonepeaaye.

OnpiT 1o anuabaTHOMY paCUIMPEHHIO BO3JyXa (ONBIT C BO3JIYIIHBIM
OTHUBOM).

Mopenu napoBoii TypOUHBI, BUTATENS] BHYTPEHHETO CrOpaHUsl, PEaKTUBHOTO
JIBUTATEJIS.

Yuenuueckuui axcnepumenm, rabopamophvie pabomul

N3MmepeHne yaeapHOU TeII0EMKOCTH.

Tema 3. Acpecamnwie cocmoanusn eeujecmea. Dazoevie nepexoovl

[lapooOpa3oBanue u koHaeHcanus. Mcnapenue u kuneHue. AOCOMOTHas U
OTHOCHUTENIbHAsI BJAXXHOCTh BO3AyXa. HacellleHHbI nap. YnaenpHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTb TEMIIEPATypPbl KUIIEHUS OT AaBJICHUS.

Teépnoe teno. Kpucrammuueckue u amopdHbie Tena. AHU30TPOIUS CBONCTB
kpuctaiioB. JKunkme kpucramuibl. CoBpeMmeHHblE Marepuaibl. [lnmaBienue u
KpUCTaITU3anus. Y aefbHas Teriora miasineHus. Cyomumanus.

VYpaBHeHue TeroBoro OaiaHca.

TexHuueckne yCTpOWCTBA M MPAKTHUYECKOE NPUMEHEHHE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJIOTUH MOJYYEHUSI COBPEMEHHBIX MaTE€pHajoB, B
TOM 4YKCJIE€ HAHOMATEepUaIoB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACHIIEHHBIX MAPOB.

Kunenue npu noHU>KEHHOM J1aBJICHUHU.

CriocoObI n3MepeHus BIaKHOCTH.

HaGmonenne HarpeBaHus U IJIaBJICHUS KPUCTALTMYECKOTO BEIIECTRA.

JleMOHCTpanys KpUCTalIOB.

Yyenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3MepeHre OTHOCUTETBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JinekrpogruHaMuKa
Tema 1. Inekmpocmamuka
OnekTpuzanus Tel. OJEKTpUYEeCKUi 3apsan. [Ba BHAAa 3IEKTPHUYECKUX
3apsanoB. [IpoBOMHUKHU, OUAICKTPUKU W TOIYINPOBOAHUKHU. 3aKOH COXpPaHEHMS
AIEKTPUUYECKOI0 3aps/a.
B3aunmopeiictBue 3apsiioB. 3akoH KynoHa. TodeuHblid 3IEKTPUUYECKUAN 3apsl.
OnekTpuueckoe mone. Hampsok€HHOCTH — dyeKTpuueckoro moiid.  IIpuHiun



CYNEPIIO3ULIUN 3JEKTPUUYECKUX Mosel. JIMHUM HanpsyKEHHOCTH 3IEKTPUUYECKOTrO
1OJIA.

PaGora cun  anektpocrarnueckoro  moss.  [lorennuman.  Pa3HocTh
NOTeHUUANOB. IIpOBOMHUMKM UM JUIEKTPUKU B JJIEKTPOCTATUYECKOM  IIOJIE.
JlvanexkTpruyeckass MPOHUIAEMOCTb.

OnexkTpoéMKoCcTb. KoHaeHcaTop. DIIEKTPOEMKOCT IUIOCKOTO KOHAEHCATOPA.
OHeprus 3apsHKEHHOr0 KOHJIEHCATopA.

TexHuyeckue yCTpOWCTBA U MPAKTHYECKOE NPUMEHEHHUE: JIIEKTPOCKOIL,
AIIEKTPOMETP, JJIEKTPOCTAaTUYECKAash 3alllUTa, 3a3eMJICHUE DJIEKTPOnpuOOopoB,
KOHJICHCATOP, KOITUPOBAJIbHBIN aniapar, CTPYHHbIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO M IPUHLIAN AEUCTBUSA IJIEKTPOMETPA.

B3anmogelicTBue HadIEKTPU30BAHHBIX TEIL

DIIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEll.

[IpoBOAHUKH B IEKTPOCTATHUECKOM ITOJIE.

DJeKTpocTaTuuecKas 3amuTa.

JIMDIIEKTPUKY B DJIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHcAaTopa OT IUIOU[aaH
IJTACTUH, PACCTOSIHUS MEXAY HUMU U AUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apsHLKEHHOr0 KOHJIEHCATopa.

Yuenuueckuii osxcnepumenm, rabopamopnule pabonul

N3Mmepenune a1eKTpoEMKOCTH KOHAEHCATOpA.

Tema 2. Ilocmoannwiit 3n1ekmpuueckuii mok. Toku e paznuunvix cpeoax

DJIEKTPUYECKUA TOK. YCIIOBHS CYHIECTBOBAHUS DJIEKTPUYECKOTO TOKA.
Ucrounuku Toka. Cuna toka. [locTossHHBIN TOK.

Hanpsioxenne. 3akon OMa 11 y4acTKa LETH.

DNEKTPUYECKOE COINPOTUBJICHHUE. Y IEIBHOE CONPOTUBIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIBHOE, CMEIIAHHOE COEUHEHNE IPOBOAHUKOB.

PaGora onekTpuueckoro Toka. 3akoH JDkoymsa—Jlenna.  MomHOCTb
AJIEKTPUYECKOTO TOKA.

DJEKTPOABMKYIIAs CHJIA U BHYTPEHHEE CONPOTHUBJIICHUE HWCTOYHHMKA TOKA.
3axon Oma aJi ONHOM (3aMKHYTOM) 3neKTpudeckoi nuenu. KopoTkoe 3aMbIkaHue.

DJIEKTPOHHAss  NPOBOJMMOCTb  TBEPABIX  METALUIOB.  3aBUCUMOCTH
COIIPOTHUBJICHHS] METAJIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DIIEKTPUYECKU TOK B BaKyyMe. CBOMCTBA 3JIEKTPOHHBIX MTYYKOB.

ITonynpoBOgHUKH. CoOcTBeHHas U IIpUMECHAast IIPOBOJIUMOCTD
noyrynpoBoaHuKOB. CBolicTBa p—Nn-niepexosa. [loaynpoBOHUKOBBIE TPUOOPHI.

OJIEKTpUYECKMA TOK B pacTBOpax M  paciulaBax  3JIEKTPOJIUTOB.
DIIEKTPOAUTUYECKAS] AUCCOLMAIUA. DIEKTPOJIN3.



OnexkTpudeckuii TOK B ra3ax. CaMOCTOATENBbHBIM M HECaMOCTOSATEIbHBINA
pazpsan. Monuus. [Inazma.

TexHuueckue ycTpoiicTBA M NPAKTUYECKOE MPUMEHEHUE: aMIIepMETD,
BOJIbTMETP, pEOCTaT, HCTOYHUKH TOKa, OHJIEKTPOHArpeBaTelbHbIE IMPUOOPBI,
AIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINA JAHOI,
TEPMUCTOPHI U (POTOPEZUCTOPHI, TOTYITPOBOJHUKOBBIN AUOJ], TalbBaHUKA.

Jlemoncmpayuu

N3mepeHune cuibl TOKa U HAPSKEHUS.

3aBUCUMOCTh COIIPOTUBIICHUS LMWJIUHIAPUYECKUX NPOBOJAHUKOB OT JUIMHBI,
IUIONIA/IM TTONIEPEYHOr0 CEYEHUsI U MaTepHala.

CMelaHHOe COeJMHEHNE TPOBOJHUKOB.

[IpsmMoe w3MepeHne JIeKTpOABMKYIIEH Ccuibl. KopoTkoe 3aMblKaHue
raJIbBAHMYECKOTr'O 2JIEMEHTA U OLICHKA BHYTPEHHETO CONPOTHUBIICHUS.

3aBUCUMOCTb COIPOTUBIICHHSI METAJIIOB OT TEMIIEPATYPBHI.

IIpOBOAMMOCTB JIEKTPOJIMTOB.

HckpoBoi pa3pss 1 IpOBOAUMOCTB BO3AYyXa.

OAHOCTOPOHHSS MPOBOJIUMOCTD TUO/A.

Yuenuueckuu sxcnepumenm, 1abopamopuvie pabomul

N3ydyeHune CMEIIaHHOTO COEAMHEHUS! PE3UCTOPOB.

M3MepeHne 37€KTPOABMXKYIIEN CUJIbI MCTOYHUKA TOKA M €ro BHYTPEHHETO
COINPOTUBJICHHUS.

Habmroienne ammexkTpoiusa.

MesknpeaMeTHbie CBSI3H

N3ydenue kypca ¢usuku 0a3oBoro ypoBHs B 10 kiacce ocyiecTBisieTcs ¢
YY4ETOM COJEPKATEIBbHBIX MEXIPEIMETHBIX CBSI3€M C KypcaMH MAaTeMaTHKH,
OMOJIOrUH, XMMHH, reorpaduu U TEXHOJIOTHHU.

Meorcnpeomemnvle nousimus, CBA3aHHBIE C M3yYEHHEM METOAOB HAaY4HOIO
MO3HAHM: SIBJICHHE, HAaydHbI (hakT, rumoresa, (pusmueckas BETUYMHA, 3aKOH,
TEOopHUsi, HAOIIOIEHNE, IKCIIEPUMEHT, MOJEINPOBAHUE, MOJIEINIb, U3MEPEHHE.

Mamemamuxa: pelIeHUEe CHUCTEMbl YpaBHEHMM, JMHEHHAs (QyHKUUA,
napaboia, runepOosna, ux rpauKu U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIMH:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI U UX MPOEKIIUH HA OCH KOOPAMHAT, CJI0KEHUE BEKTOPOB.

buonozusn: mexaHnnyeckoe ABMXKEHUE B KUBOW mpupoze, AUdy3us, ocMoc,
TENJI000MEH UBbIX OPraHU3MOB (BHUJIbI TEIUIONEPENAUH, TEIIOBOE PAaBHOBECHUE),
AIEKTPUUYECKUE SIBJICHUS B KUBOU IPUPOJIE.

Xumusi: TUCKPETHOE CTPOEHUE BEUIECTBA, CTPOCHHUE aTOMOB U MOJIEKYJI, MOJIb
BEIIIECTBA, MOJIAPHAs Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEN, KUIKOCTEU H



ra3oB, JJICKTPUYECKHE CBOWCTBA METAJJIOB, JJIEKTPOJMTHYECKAs AUCCOLMALMs,
rajbBaHUKa.

l'eocpaghus: BNaxXHOCTh BO3/lyXa, BETPBL, 0ApOMETpP, TEPMOMETD.

Texnonozus: npeoOpa3oBaHUE JBUKEHUN C UCIOJIb30BAHMEM MEXAHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOMAIIWITHUKHA, HCIOJb30BAHUE 3aKOHA COXPAHECHMS
UMITyJIbca B TEXHHUKE (pakera, BOJOMET W JpYrue), JABUIATENlb BHYTPEHHEIrO
CropaHusi, napoBasi TypOHHa, OBITOBON XOJOJMJIBHUK, KOHJIULUOHEP, TEXHOJIOIHH
NOJIyYEHUS COBPEMEHHBIX MAaTEpHajoB, B TOM YHUCJIE HAHOMATEepUalIOB, H
HAHOTEXHOJIOTUH, DJIEKTPOCTaTHYECKas 3allliTa, 3a3€MJICHUE 3JIEKTPONpPUOOpOB,
KCEpOKC, CTPYMHBIN IIPUHTED, AIEKTPOHArPEBATEIbHBIE npuOopsI,
AJIEKTPOOCBETUTENbHbIE PUOOPHI, rabBaHUKA.

11 KJIACC

Paznen 4. diaekTrpoauHaMukKa

Tema 3. Maznumnoe noje. I1eKmMpoOMaZHUMHAA UHOYKUUA

IlocTostHHBIE ~ MarHuThl.  B3anMonencTBHE€  NOCTOSHHBIX ~ MarHWUTOB.
MaruutHoe mnone. Bektop marHuTHOM uWHAYKUWH. [IpuHOmMn cynepno3nnuun
MArHUTHBIX noJied. JIMHMKM MarHuTHOM WHAYKUMW. KapThHAa JIMHWNA MAarHUTHOU
WUHIYKIMH T0JIS1 TOCTOSIHHBIX MArHUTOB.

MarnutHoe 1IOJIE TPOBOAHMKA € TOKOM. KapThHa JWMHHAM WHIYKUUN
MAarHuTHOrO TOJI JUIMHHOIO NIPSIMOIO IPOBOAHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJHUKA, KaTyIIKK ¢ TOKOM. OnbIT Opcrena. BzanMmoaencTBrue NpoBOAHUKOB C
TOKOM.

Cuna Amrniepa, €€ MOAYy/Ib U HalPaBJICHHUE.

Cuna JlopeHiia, €€ MOyJib U HaIlpaBJieHUE. [[BUKEHHUE 3apsiKEHHOW YaCTHUIIbI
B OJIHOPOAHOM MarHUTHOM mosie. Pabora cuiel JIopeHua.

SBneHre DIEKTpOMarHUuTHOM MWHAYKUWU. [IOTOK BEKTOpa MarHUTHOM
WHIYKUAHA. OJIEKTPOABMKYIIAs CHJIA WHAYKIUMU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykuuu Papanest.

BuxpeBoe »3JeKTpUYECKOE MOJie. DNEKTPOABMKYIIAS CHJIA WHIYKIHH B
IIPOBOJTHUKE, JBHKYIIEMCS MIOCTYIIATEIEHO B OJHOPOJHOM MArHUTHOM TIOJIE.

ITpaBuno Jlenua.

NHayKTUBHOCTE.  SIBEHHME CaMOMHAYKUHH. OJIEKTPOABIKYIIAS  CHIIA
CaMOMHIYKLIAH.

DHeprusi MarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMArHuTHOE TOJIE.

TexHnueckne yCTpOWCTBA M INPAKTUYECKOE IIPUMEHEHUE: ITOCTOSHHBIE
MAarHuThl, BJEKTPOMArHUTHI, JJEKTPOABUIATENb, YCKOPUTENN 3JIEMEHTAPHBIX
YacTULl, UHAYKIIMOHHAS I1€Yb.



Jlemoncmpayuu

OmneIT Dpcrena.

OTKJIOHEHHE JIEKTPOHHOIO ITy4YKa MarHUTHBIM I1OJIEM.

JIMHUM MHAYKIMA MAarHUTHOTO TIOJISL.

B3anmopenicTBue AByX NPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBrue cuibl JIOpeHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBiIeHME PAEKTPOMArHUTHOW UHIYKIIUH.

ITpaBuno Jlenua.

3aBUCUMOCTb JJICKTPOABUIKYILECH CUJIbI MHIYKIIMM OT CKOPOCTH WU3MEHEHMS
MarHuTHOTO MOTOKA.

SIBrieHnEe caMOMHYKIINH.

Yyenuueckuii osxcnepumenm, rabopamophule pabonul

N3y4yeHne MarHuTHOTO ITOJISI KaTYIIKHA C TOKOM.

HccnenoBaHue NEUCTBUS MOCTOSHHOTO MAarHUTa HA PaMKY C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHTYKIIUU.

Pa3znen S. Konedanusi M BOJIHBI

Tema 1. Mexanuueckue u In1eKmMpoMazZHUmMHble KOJ1e0aHUA

KonebGarenvrnass  cuctema. CBOOOJHBIE  MEXaHWYECKHE  KojeOaHUs.
I"apmonnyeckue konedanus. Ilepuon, vacrora, amrumtyaa U ¢aza KojaeOaHUMU.
[IpyxvHHBIN MasTHUK. MaTeMaTu4eCKui MasiTHUK. Y PaBHEHUE TapMOHUYECKUX
konebanuii. [IpeBpaiienne sHeprun Mpy rapMOHUYECKUX KOIeOaHUSIX.

Konebarenbubiii kKoHTYp. CBOOOJIHBIC JJICKTPOMArHUTHBIE KOJIeOaHUS B
UJCAIbHOM KOJeOaTeThbHOM KOHTYpe. AHAJOTHS MEXKIYy MEXaHWYeCKUMHU U
ANEKTPOMAarHUTHeIMU KosieOaHusiMu. @Popmyna TomcoHa. 3akoH COXpaHEHUS
SHEPTUU B UJI€aTHHOM KOJICOATEIIbHOM KOHTYPE.

[IpencraBiieHre 0 3aTyxaroumx KojieOaHUsX. BbIHYXeHHbIE MEXaHUYECKHE
kosneOanus. Pezonanc. BeiHyXI€HHBIE 3JIEKTPOMarHUTHbIE KOJIeOaHuUs.

[lepemennblidi TOK. CHHYCOMAQIbHBIM IEPEMEHHBI TOK. MOIIHOCTB
NEPEMEHHOIO0 TOKa. AMIUIUTYJHOE M JEHUCTBYIOUIEE 3HAYEHHE CHJIBI TOKa H
HaIpsHKEHUS.

Tpauncdopmarop. [IpousBoncTBo, nepenaya U NoTpedIIeHUE AICKTPUUECKON
SHEPruu. DKOJOTMYECKHE PUCKU TMPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
VCTIOJIb30BAHUS 3JIEKTPOIHEPTUHU B NOBCEIHEBHOW JKU3HM.

TexHuyeckrue yCTpOMCTBA M MNPAKTUYECKOE MNPUMEHEHHUE: JJIEKTPUUYECKUU
3BOHOK, T€HEPATOP NMEPEMEHHOI0 TOKA, JIMHUU AJIEKTPOIIepeay.

Jlemoncmpayuu

HccnenoBanue mapaMeTpoB KoyieOaTeNbHOM CHCTEMBbl (MIPYKUHHBIA WU
MaTeMaTHYECKUN MasSTHHK).



Ha6mroienue 3aTyxaronx KojaeOaHu.

HccnenoBanue CBOMCTB BBIHYKICHHBIX KOJICOAHUH.

Hab6mtonenue pesoHanca.

CBOOO/THBIE DJIEKTPOMArHUTHBIE KOJICOAHMUS.

OcuumtorpaMMbl (3aBUCMMOCTH CHJIBI TOKA M HAIIPSDKEHUS] OT BPEMEHHU) AJIs
AJIEKTPOMArHUTHBIX KOJICOAHHIA.

Pe3oHaHCc 1mipu MOCIEOOBATEIbHOM COCIMHEHUU PE3UCTOpPA, KaTYILIKU
WHYKTUBHOCTHU M KOHJIEHCATOPA.

Mogenb JIMHUU 3IEKTPONepelayuu.

Yyenuueckuii osxcnepumenm, rabopamophule padbonul

HccnenoBanue 3aBUCHMOCTH TIEpUOa MalbIX KOJIeOaHHM Tpy3a HA HUTH OT
JUIMHBI HUTU U MacChl Tpy3a.

HccnegoBaHne TNEPEMEHHOTO TOKA B LEOM U3  IOCIEI0BAaTEIbHO
COEIMHEHHBIX KOHJIEHCATOPa, KATYIIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMaZHUMHbLE G0JIHbL

MexaHudeckue BOJIHBI, yclioBUs pacnpoctpaneHus. Ilepumon. Ckopoctb
pacnpocTpaHeHUss W JJIMHA BOJHBL. [lomepedHble W MPOJOJBHBIE  BOJIHBI.
WNuTtepdepenius u audpakiysa MeXaHUIECKUX BOJH.

3Byk. CropocTh 3ByKa. [ pomkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CJIOBHSI M3IYyYEHHUS 3JEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenrtauus BektopoB E, B, V B anexkrpomarautHoi BosnHe. CBoiicTBa
AIEKTPOMArHUTHBIX BOJIH: OTPAXEHHUE, MPEJIOMIICHHUE, MOJIApU3aIus, AUPpaKiius,
unTepdepeniusg. CKOpOCTh IJIEKTPOMArHUTHBIX BOJIH.

[IIkana »AEKTPOMarHUTHHIX BOJH. [IpuMeHeHHe 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUOMIBI pagUOCBA3HU U TENEBUACHUS. Panuonokamusi.

DNEeKTPOMArHUTHOE 3arpsI3HEHNE OKPYKAIOIIEH CPEbI.

TexHuueckue YyCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: MY3bIKaIbHbIE
WHCTPYMEHTHI, YJIbTPA3BYKOBAs JHArHOCTHKA B TEXHHKE W MEIUILIMHE, pajap,
paanonpuéMHUK, TeIIEBU30p, aHTeHHA, TelaedoH, CBU-neun.

Jlemoncmpayuu

OOpa3oBaHue U pacIpOCTPaHEHUE MONEPEYHBIX U TPOAOJIbHBIX BOJIH.

KoneOmromeecs T€10 Kak HCTOYHHK 3BYKA.

HaGmronenrie oTpaskeHus U MpeToMIICHUS MEXaHUYECKUX BOJIH.

Habmonenne natepdepeHunu u qudpakini MEXaHUYECKUX BOJIH.

3BYKOBOM PE30HAHC.

HaGmronenune cBA3M IPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTUTYIOH W
Y4acTOTOM KOJIeOaHUH.



HccnegoBaHne  CBOWCTB ~ 3JIEKTPOMArHUTHBIX  BOJIH: OTpaXKEHUE,
IPEIOMIICHHE, MOJISIpU3aIus, TUPPaKIUs, UHTEPPEPEHIIUS.

Tema 3. Onmuxa

['eomerpruueckas ontuka. lIpamoiMHEiHOE pacopoCTpaHEHUE CBETa B
oHOpoaHOM cpene. JIyd cBera. ToueuHbIN HCTOYHUK CBETA.

OTtpaxkeHue cBeTa. 3aKOHBI OTpakeHusi cBera. [locTpoeHune n3o0pakeHuil B
IIJIOCKOM 3€pKajle.

[Ipenomiuenue cBeTa. 3aKOHbBI IPEIOMIIEHUS CBETA. AOCOIIOTHBIN MMOKA3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpaxeHue. [IpenenpHblii yros IOJHOrO
BHYTPEHHET'0 OTPaXKECHHUSI.

Hucnepcus ceera. ClnoxHbIi cocTas 0enoro ceera. LIBer.

CoOuparome u pacceuBaronie JuH3bL. ToHKas JnuH3a. DOKycHOe
paccTosiHME W ONTUYecKash cujia TOHKOM JuH3bl. [locTpoeHue wn300pakeHuil B
coOHMparoIuX U paccerBaronux JuH3aX. DopMyna TOHKON JUH3BL. YBeIMUYEHUE,
JaBAEMOE JIMH30M.

[Ipenensr TPUMEHUMOCTH TEOMETPUUECKON ONITUKH.

BonnoBass ontuka. WuTepdepenuust cBera. KorepeHTHbIE HCTOYHUKH.
VYcnoBust HaOMIOJAEHUST MAaKCUMYMOB W MHUHHUMYMOB B HHTEp(EpeHIIMOHHOM
KapTUHE OT JBYX CMH(a3HbIX KOT€PEHTHBIX UCTOUHUKOB.

Hudpakuus cBera. JudpakimonHas pemérka. YcloBue HaOIOIEeHUS
[JIABHBIX ~MAaKCMMYMOB TIpM MaJCHUM MOHOXPOMAaTHYECKOro CBeTa Ha
TU(hPaKIUOHHYIO PEIIETKY.

ITonspusanus ceera.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHE: OYKH, JIyna,
doToanmapar, MNPOEKIMOHHBIN amnmapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs
OINTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJIIPOU]I.

Jlemoncmpayuu

[IpsiMoIMHEHOE pacIpOCTPAHEHUE, OTPAKEHUE M IPEIOMIIEHUE CBETA.
OnTuyeckue npuoOpBkI.

IlonHoe BHyTpeHHEE OTpakeHue. Monenb CBETOBOA.

HccnenoBanue cBONCTB M300pasKeHUM B JIMH3AX.

Mopenu MUKpPOCKOIIa, TEJIECKOIIA.

Hab6mtonenne uaTepdepeHiium cBeTa.

Ha6monenne nudpakiuu cBerta.

Hab6mtonenue nucnepcuu ceera.

[TorydeHue criekTpa ¢ MOMOIIBIO TPU3MBI.

[Tonydenue criekTpa ¢ MOMOIIbIO AUPPAKIUOHHON PEIIETKY.

HaGmonenue noisipusanuu cBera.

Yuenuueckuui sxcnepumenm, 1abopamophvie pabomul



M3amepenne mokasarensi MpeIoMIICHUS CTEKJIA.
HccnenoBanue cBOMCTB M300pasKEHUM B JIMH3AX.
Hab6mronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI crienMaIbLHON TEOPUH OTHOCUTEIBHOCTH

I'panuupl  nmpUMEHMMOCTHM — KiIaccuyecko — mexanuku.  [locrynarsl
CIIEHHAIBHOW TEOPUH OTHOCUTEIBHOCTU: WHBAPUAHTHOCTH MOZYJII CKOPOCTH
CBETa B BAKyyM€, IPUHIHUI OTHOCUTEIbHOCTH DWHILITEIHA.

OTHOCHTENBHOCTh OJTHOBPEMEHHOCTU. 3aMEIJIEHUE BPEMEHU M COKpAILLEHUE
JUTHBI.

DHeprusi 1 UMIYJbC PEISATUBUCTCKON YaCTULIBI.

CBs13b MacChl C SHEPrUEN U UMITYJIbCOM PENSITUBUCTCKOM YaCTULIBI. DHEPIuUs
IIOKOS.

Paznen 7. KBanToBas pusuka

Tema 1. dnemenmul KBAHMOBOU ONMUKU

®ortonsl. opmyna [lnanka cBa3u sHEeprun HOTOHA C €r0 YaCTOTOU. DHEPrus
Y UMITYJIbC (DOTOHA.

OTtkpeiTue 1 ucciaeaopanue gpororddexra. OnbiTel A. I'. CToneroBa. 3aKOHbI
dororddexra. YpaBHenue DunmTeitHa 1 dorodrddexra. «KpacHas rpaHuiiay
dbotorpdekra.

JaBnenue ceera. OnbiThl I1. H. JleGenena.

XHUMHUYECKOE JICCTBUE CBETA.

TexHuueckrue yCTpoHMCTBA W MPAKTUYECKOE MPUMEHEHHE: (POTORIEMEHT,
dboTomaTunK, coHeuHas O0arapes, CBETOIHOI.

Jlemoncmpayuu

®otoadheKT Ha YCTAaHOBKE ¢ IMHKOBOW TJIACTUHOM.

HccnenoBanue 3akoHOB BHENIHETO GoTodrddekra.

Cseroauo.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pezepdopsa 1o paccessHuio o -4acTHil.
[Inanerapnas mogmens aroma. llocrynatel bopa. W3nydenue u morsomieHue
(OTOHOB TpHU Mepexoje aroMa C OJHOTO YPOBHS SHEPruM Ha Jpyrou. Bujel
criekTpoB. CHEeKTp ypOBHEH SHEPrUU aToMa BOJAOPO/Ia.

BonnoBbie cBoiicTBa yactuil. Bonubl ne bpoiisa. KopryckymsapHO-BOIHOBOM
yaJli3M.

CHOHTaHHOE U BBIHYKJIEHHOE U3ITyYEHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHUE: CIEKTpalbHbIN
aHanu3 (CIEeKTPOCKOIT), JIa3ep, KBAHTOBBIA KOMIIBIOTED.



Jlemoncmpayuu

Mopnens omnbitTa Pesepdopra.

Onpenenenue JIMHBI BOJIHBI J1a3epa.

Habmonenue nuHelyaThIX CIEKTPOB U3TyYEHUSI.

Jlazep.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HaGmronenne nuHelyaToro CrexkTpa.

Tema 3. Amomnoe a0po

OKCIEpUMEHTBI, JI0KA3bIBAIOIINE CJIOXKHOCTh CTpoeHus siapa. OTKpbITHE
paguoaktuBHOCTH.  OmbiThl  Pesepdopaa 1o ompedesieHUI0O  cocTaBa
paanoakTuBHOTO wW3nydeHus. CBoiictBa anmb(da-, Oera-, TramMMa-U3TydCHUS.
BrnusiHue paanoakTMBHOCTH Ha KUBBIE OPTaAHU3MBI.

OTkpbiTHE TIpOTOHA W HeWTpoHa. HyknmonHas Mopmens siapa [eiizenOepra—
UBanenko. 3apsag siapa. MaccoBoe unciio sigpa. M30Tomnsl.

Anbda-pacnaa. ODJEKTpOHHBI W TO3UTPOHHBIM Oera-pacmaa. [amma-
U3JydeHHEe. 3aKOH PaIMOaKTUBHOIO pacnaja.

DHeprusi CBS3U HYKJIOHOB B sifjpe. A nepHbie cuibl. Jledekt maccsl sapa.

S nepHble peakuuu. JleneHue u cUHTE3 AI€P.

Snepnsiit peaktop. Tepmosimepubiii cuHTe3. [IpoOiieMbl UM TEPCHEKTUBBI
SIEPHOM PHEPreTUKU. DKOJOTUUECKUE ACIIEKTHI SIAEPHON SHEPreTUKHU.

DneMeHTapHbIe YacThLbl. OTKPBITHE MO3UTPOHA.

MeTtonbl HAOIIOICHUS ¥ PETUCTPAIIMN JIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIC B3aUMOACHCTBHS. EMMHCTBO (pr3ndeckoil KapTUHBI MUPA.

TexHuyeckue yCcTpouCTBa U IMPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
Buinibcona, simepHbIil peakTop, atToMHas Oomoa.

Jlemoncmpayuu

CU€TUrK MOHU3UPYIOIIUX YACTHII.

Yuenuueckuu sxcnepumenm, 1abopamophvie pabomul

HccnenoBanue TpekoB 4acTHIL (110 TOTOBBIM GoTorpadusim).

Pa3zgen 8. DiieMeHTBI ACTPOHOMUM U ACTPOPUIUKHA

Otansl pa3BUTH acCTpOHOMMH. [IpuKITanHOE 1 MUPOBO33PEHYECKOE 3HAUCHUE
ACTPOHOMHH.

Bun 3Bé3nHoro Heba. Co3Besnus, sipkue 3BE3BI, TUIAHETHI, UX BUIUMOE
JBUKEHUE.

Conneynas cucrema.

Comuue. ConHeuHas akTUBHOCTh. Mcrounuwk sHeprun CosiHIIA U 3BE3.
3BE3/1bI, UX OCHOBHBIE XAPAKTEPUCTUKH. JMarpamMma «CHEKTPaJIbHBIA Kjacc —
CBETUMOCTb». 3BE3/IbI TJIABHOM MOCIEAOBATEIbHOCTH. 3aBUCHUMOCTh «Macca —
CBETUMOCTB» IJI1 3BE3J TJIABHOW IOCJIENOBATEIIbHOCTU. BHYTpEHHEE CTpPOECHHUE



3BE311. COBpEMEHHBIE MPEACTABICHUS O MPOUCXOXKICHUH U 3BoMounu CoiHIA U
3BE3/1. DTaNbl )KU3HU 3BE3I.

Muieunsiii Ilyte — Hama ["amaktuka. [lonoxxenue u nBuwxkenue CoiHIa B
lNanaktuke. Tunel ranaktuk. PaguoranakTuku u kBazapbl. UEpHBIE ABIPHI B sApAx
rajakTHUK.

Bcenennas. Pacmupenue Beenennoit. 3akon Xa66ma. Pa3oeranue rajmakTuk.
Teopus bosbiioro B3peiBa. PenmkToBOE H31ydEeHUE.

MacirabHas ctpykrypa Beenennoit. MetaranakTuka.

Hepeménnbie mpoOieMbl aCTPOHOMUM.

Yuenuuecxue nabarooenust

HabGmronennss HeBOOPY>KEHHBIM TJ1a30M C HCTHOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKCHUH JJI ONPEIeTICHUS TTOJIOKEHHSI HEOSCHBIX O0OBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be31s1 CEBEpHOro NMOMYyIIApUs U SIPKUE 3BE3IBL.

Hab6monenus B Teneckon Jlynsl, manet, Mneunoro Ilytu.

O0o0mariee MOBTOpPEHUE

Ponp ¢usuku uW acTpoHOMHM B DJKOHOMHYECKOW, TEXHOJIOTHYECKOM,
COLIMATILHOM U 3TUYECKOU chepax AesTEIbHOCTH YEJIOBEKA, POJIb U MECTO (PU3UKH
U aCTPOHOMHUHU B COBPEMEHHOW HAYYHOU KapTHHE MUpPA, POJb (PU3NUYECKON Teopuu
B (opMuUpOoBaHUM MPEJICTABICHUNM O (PU3NUECKOM KapTUHE MHpa, MECTO
¢dbusznueckol KapTUHBI MUpa B OOIIEM PSAly COBPEMEHHBIX €CTECTBEHHO-HAYIHBIX
MPEACTABJIICHUN O PUPOJE.

MesknpeaMeTHbie CBI3H

N3ydenune kypca ¢usuku 0a30Boro ypoBHs B 11 Kjacce OCYIIECTBISIETCS C
Y4ETOM COJIEP)KATEIBHBIX MEXKIPEIMETHBIX CBSI3€H C KypcaMM MaTE€MAaTHKH,
Ouonoruu, XUMHUH, Teorpadvu U TEXHOJIOTHH.

Meoicnpeomemnvle nousmus, CBA3aHHBIE C M3y4YEHHEM METOAOB HAay4HOIO
MO3HAHUS: SIBJICHWE, HaydyHbIH (akT, rumore3a, (hU3MYecKas BEIWYWHA, 3aKOH,
TEOpHsi, HAOIOACHNE, SKCIIEPUMEHT, MOJICTTUPOBAHNE, MOJIEITh, U3MEPEHUE.

Mamemamuxa: PpEUIEHHWE CUCTEMbl YpPaBHEHHM, TPUTOHOMETPUUYECKUE
(GYHKIIMW: CUHYC, KOCHHYC, TAHT€HC, KOTAHTCHC, OCHOBHOE TPUTOHOMETPHIECKOE
TOXJIECTBO, BEKTOPbl M MX IMPOEKLIHWH HAa OCH KOOPAUHAT, CIIO)KEHUE BEKTOPOB,
MPOU3BOJIHBIE DJIEMEHTApHBIX (YHKIMM, MPU3HAKK TMOJ00US TPEyroJbHUKOB,
onpeJieNICHUE TUIOMIaAM TUIOCKUX PUryp u o0bEma Tel.

buonoeus: snextpuueckue SBICHHS B JKUBOW MpUPOJE, KoyieOaTelabHbIC
JIBU)KEHUS B )KUBOW MPUPOJIC, ONTUUYECKUE SIBIICHUSI B KUBOW MPUPOJEC, ACHUCTBUE
paguanyy Ha )KUBbIE OPTraHU3MBbI.

Xumus.: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJIJIMUECKas CTPYKTypa TBEPABIX
T€1, MEXaHU3Mbl O0Opa30BaHUSI KPUCTAUIMYECKONM pPEIIETKH, CIEKTPaTbHbIN
aHaJms.



leocpaghusa: MarHuTHBIC TIOMIOCA 3€MJIM, 3aJIeKW MAarHUTHBIX — PYII,
dboTochEMKA 3eMHOM MTOBEPXHOCTH, MPE/ICKa3aHUE 3eMIICTPSICCHU M.

Texnonoeusi: NVMHUAM DJIEKTPOIEpENAd, TEHEpPATOp MEPEMEHHOrO TOKA,
3JICKTPOABUTATENIb, WHAYKIMOHHAS II€4b, pajap, PaauONPUEMHHK, TEIECBU30D,
anTeHHa, TenedoH, CBY-meub, NpOEKIIMOHHBIN ammapar, BOJOKOHHAsl OITHKA,
conHevHas Oarapest.



IINIAHUPYEMBIE PE3YJbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBLIEI'O OBPA3OBAHUSA

OcBoenne ydeOHOro mpeamera «®du3uka» Ha YpOBHE CpEAHETO OOIIETO
oOpasoBaHus (0a30BBIi YPOBEHB) JOHKHO OOCCIEUUTH JTOCTHKEHUE CIICTYIOIINX
JMYHOCTHBIX, METANIPEIMETHBIX U MPEAMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMHHOCTHBIE PE3YJIBTATBI

JIM4HOCTHBIE PEe3yNbTAaThl OCBOEHUSI yueOHOTro npeameTa «Pu3nKa» JOJKHBI
OTpa)kaTh TOTOBHOCTb M CIIOCOOHOCTH OOYYaromMXCs PYKOBOJCTBOBATHCA
chopMUpPOBAaHHON BHYTpPEHHEW TMO3UIMENH JMYHOCTH, CHCTEMOW II€HHOCTHBIX
OpUEHTAIM{, TO3UTHBHBIX BHYTPEHHHX  YOCXKICHUH, COOTBETCTBYIOIIUX
TPaJAUIMOHHBIM IIEHHOCTSIM POCCUHCKOr0 OOIIECTBA, PACHIMPEHHUE KU3HEHHOTO
ONbITA U OMBITA JEATEILHOCTU B IPOILIECCE PEAU3AlMU OCHOBHBIX HaIlpaBICHUN
BOCIIMTATEIILHOW JIESATEIbHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS:

c(OpPMUPOBAHHOCTh I'PAXKIAHCKON MO3ULUK 00YHaIOIErocs Kak akTUBHOTO
OTBETCTBEHHOIO YJIEHAa POCCUICKOro 00IIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIEYETIOBEUECKMX T'YMAaHUCTUYECKHX |
JNEMOKPaTUYECKUX LIEHHOCTEW;

TOTOBHOCTb BECTHM COBMECTHYIO JEITEIBHOCTh B MHTEPECAX TPAXKIAHCKOTO
o0LIeCTBa, yHaCTBOBATh B CAMOYIIPABIEHUH B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aUMOJICMCTBOBATh C COMAIIbHBIMUA HMHCTUTYTAMU B COOTBETCTBUU C
uX (QYHKITUSIMU U Ha3HAYCHUEM;

TOTOBHOCTH K TYMAaHUTApPHON U BOJIOHTEPCKOMN AEATEIIbHOCTH;

2) MaTPHMOTHYECKOT 0 BOCTIMTAHHSI:

c(hOpMUPOBAHHOCTh pPOCCUICKOU IPaXKIaHCKOMN UJIEHTUYHOCTH,
MaTPUOTHU3MA,;

[IECHHOCTHOE OTHOLICHHE K TOCYAAapCTBEHHBIM CHMBOJAM, JIOCTHKEHUIM
POCCHUUCKUX YUEHBIX B 00JaCTH (DU3UKU U TEXHUKU;

3) AyXOBHO-HPABCTBEHHOI 0 BOCIIMTAHMSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO MTOBEJICHUS;

CIIOCOOHOCTh OILICHMBATh CUTYallUI0 W TMPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPHUEHTUPYACh HA MOPaJbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJE B
NESATENbHOCTA YYEHOTO;

OCO3HAHME JJUYHOTO BKJIa/Ia B MOCTPOCHHUE YCTOMUYMBOIO OyIYIIETO;

4) 3¢TEeTHYECKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOYask 3CTETUKY HAYYHOTO TBOPUYECTBA,
OpUCYIIEro (PU3NYECKOU HAYKE;



5) TpyaoBOro BocnuTaAHMS:

UHTEpEC K pa3u4HbIM cdepaM HpoPecCHOHATIbHOU AESITEIbHOCTH, B TOM
YUCJIE CBSI3aHHBIM C (PU3UKON U TEXHUKOH, YMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynyueil npodeccuu u peanu3oBbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIIOCOOHOCTh K O0Opa30BaHUIO U caMO00pa30BaHUIO B 00JacTH
(U3MKKU Ha POTSHKEHUU BCEH KU3HU;

6) IKOJIOrN4€eCKOro BOCIHUTAHMS:

c(OpPMUPOBAHHOCTh JKOJIOTUYECKON KYJIbTYpPbl, OCO3HAaHHE TJI00ATBHOIO
XapakTepa SKOJIOrMUeCKUX Mpoliem;

TUIAHUPOBAHUE U OCYLIECTBJIEHUE AECUCTBUM B OKPYKAIOIIEH CPEZIE HA OCHOBE
3HAHUSA LIeJIed YCTOMYMBOTO Pa3BUTHS YEJIOBEYECTBA,

pacllUpeHue OIbITa AEATENbHOCTH JKOJOIMYECKOW HANpaBICHHOCTH Ha
OCHOBE UMEIOIINXCA 3HAaHUM 10 PU3HUKE;

7) HeHHOCTH HAYYHOT 0 MO3HAHMSA:

c(hOpMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS GUZNUECKON HAYKU;

OCO3HAHHME LEHHOCTH HAy4YHOM JI€ATE€IbHOCTH, TOTOBHOCTH B IIpOLIECCE
U3ydyeHuss  (U3UKU  OCYIIECTBIATH  IPOEKTHYIO U HUCCIEI0BaTENIbCKYIO
NEeSATENbHOCTh UHIUBUIYaIbHO U B TPYIIIIE.

METAIIPEAMETHBIE PE3YJIBTATBI

IlosHaBaTe/ibHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBUSA
ba3oBrbie 1oruvyeckue 1eMCTBUA:
CaMOCTOATENbHO  (OPMYJIHMPOBAaTH M aKTyalIM3UpOBaTh  IMPoOOJIEMY,
paccMmaTpuBaTh €€ BCECTOPOHHE;
ONpENENATh LN JEATEIbHOCTH, 3aJaBaTh MapaMeTpPbl U KPUTEPUHU HX
JOCTHKEHUS;
BBISBIAITH  3aKOHOMEPHOCTH W IPOTUBOPEYMS B  PaCCMaTpUBAEMBIX
(Gu3nYECKuX ABICHUSIX;
pa3pabaThiBaTh IUIAH pEIICHUs NpOOJEMBbl C YYETOM aHalIM3a UMEIOLIUXCS
MAaTEpUAIIbHBIX U HEMATEPUAIILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBBI B IEATEIILHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLICHUBATh PUCKU MOCIIEACTBUM JAESATENBHOCTH;
KOOPAMHUPOBATh U  BBIIOJHATH pabOTy B  YCIOBUSX  pEalbHOrO,
BUPTYaJIbHOTO 1 KOMOMHHUPOBAHHOTO B3aUMOJICHCTBHS;
pa3BUBaTh KPEATUBHOE MBIIIJICHUE MPU PEIICHUH KU3HEHHBIX IPOOJIEM.
ba3oBrble ucciienoBarebCKue 1eiCTBUA:
BJIQZIETh HAYYHOW TEPMUHOJOTMEN, KIIOUEBBIMU MOHATUAMHU W METOAAMU
(bu3nuecKon HayKu;



BJIQJIETh HABBIKAMHU y4EOHO-UCCIIEA0BATEIbCKON U MPOESKTHOU JEATETbHOCTH
B 001acTu (PU3MKHU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAaMOCTOSITEIbBHOMY MOUCKY
METOJIOB pelIeHUs 3a1ad (U3NYECKOTO COACpPKaHUS, MPUMEHEHHIO DPa3TUYHBIX
METOJIOB [TO3HAHUS;

BJIaJIeTh BHJAMU JIEATEIHHOCTH IO TIOJYYCHHUIO HOBOTO 3HAHUS, €ro
UHTEpIpETaluy, MpPeoOpa3oBaHUI0 M NPHUMEHEHUIO B PA3JIUYHBIX YYEOHBIX
CUTYalUsIX, B TOM YHCJIE TIPU CO3/IJaHUN Y4E€OHBIX TPOCKTOB B 00JaCTH (DU3UKHU;

BBISIBIIATH TIPUYUHHO-CIICACTBEHHBIE CBSI3M M aKTyallU3UpOBaTh 3anady,
BBIJIBUTaTh TUIOTE3y €€ pelIeHHs, HaXOAWUThb apryMEHThl i J0Ka3aTelbCTBa
CBOUX YTBEp)KJICHUH, 3a7aBaTh MMapaMeTpbl U KPUTEPUH PEIICHHS;

aHATM3MPOBATh TONYYEHHbIE B XOJA€ pEIIeHHWs 3a7aud pe3yJbTarhl,
KPUTHYECKH OIICHMBATh WX JOCTOBEPHOCTb, MPOrHO3UPOBATH N3MEHEHHE B HOBBIX
YCIIOBUSX;

CTaBUTh U (opMymupoBaTh COOCTBEHHBIE 3aJaull B 00pa30BaTEIILHOM
JESITEIHbHOCTH, B TOM YMCIIE TIPU U3YUEHUU (DU3UKU;

JaBaTh OLEHKY HOBBIM CUTYAllUsIM, OLCHUBATh MPUOOPETEHHBIN OIBIT;

yMETh TEPEHOCUTh 3HAaHUS 1O (uU3MKe B MPAKTHUECKYIO 00JIacTh
KU3HEACSITEIbHOCTH;

YMETh UHTETPUPOBAThH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTeil;

BBIJIBUTaTh HOBbIE UJIE€H, MPEAJIaraTh OpUrMHAIIbHBIE MTOJIXO/IbI U PELLICHUS;

CTaBHUTbH MPOOJIEMBI U 3a/1a49H, TOMYCKAOIINE allbTEPHATUBHBIC PEIICHHSI.

Pabora ¢ undopmanmneii:

BJIaJIeTh HABBIKAMM MOJy4eHUS MHPOpMaMH (PU3MUECKOTO COACPNKAHUS U3
WUCTOYHUKOB PAa3HBIX THUIIOB, CaMOCTOSITEIBHO OCYIIECTBISTh IIOWCK, AaHAJNU3,
CHUCTEMAaTH3aLMI0 ¥ HHTEPIPETalri0 MHPOPMAIUU Pa3IMYHBIX BHUIOB U (hopm
pEe/ICTaBIICHUS;

OLIEHUBATh JOCTOBEPHOCTh HH(OpMaLINK;

UCIOJBb30BaTh  CpPEICTBa  HMH(POPMAIMOHHBIX M KOMMYHHMKAIIMOHHBIX
TEXHOJOTUN B PEUICHUU KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3AI[MOHHBIX
3ama4  C COONIIOJICHWEM TpeOOBaHWUW HPrOHOMHKH, TEXHHUKH O€301acHOCTH,
TUTHEHBI, PECypcOoCOEpeKeHHs, TMPABOBBIX W  OTUYECKUX HOPM, HOPM
MH(POPMAIIMOHHOW 0€30MMaCHOCTH;

CO3/1aBaTh TEKCThl (PU3MYECKOI0 COAEpKAHUS B pa3iIMYHbIX (QopmaTax ¢
y4€TOM Ha3zHaueHUs UH(POPMALMK U LEIEBOI ayIuTOPUH, BbIOUpasi ONTUMAIIbHYIO
dbopmy TIpeCTaBICHUS U BU3yaTH3aIiH.

KoMMyHuUKaTHBHBIC YHUBEPCAJbHbIC Y4eOHbIC 1eiiCTBUA:
OCYIIECTBJIATh OOIIEHHE Ha Yypokax (U3MKM U BO BHE-ypOUHOU
NEeSATENbHOCTH;



pacrno3HaBaTh MPEANOCHUIKA  KOH(MJIMKTHBIX CHUTyallM W cMsT4ath
KOH(DIIUKTHI;

pPa3BEPHYTO W JIOTUYHO M3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BaHUEM
SI3bIKOBBIX CPEJICTB;

MOHUMATh U HUCIOJIb30BaTh MPEUMYIIECTBA KOMAHIHOW U WHIAMBUAYaJTbLHOU
paboTHI;

BBIOMpATh TEMATUKY M METOJbI COBMECTHBIX JEHUCTBUN C Y4ETOM OOIIUX
WHTEPECOB U BO3MOXKHOCTEH KaXKJI0TO YieHa KOJJIEKTHBA,

NpUHUMATh 1€IM  COBMECTHOM  JIESITEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUS MO €€ JOCTHKEHHUIO: COCTAaBJISATH IUIAH JIEMCTBUU,
pacupenensaTh poiau ¢ y4ETOM MHEHHMH YYaCTHUKOB, OOCYXKIaTh PE3YIbTaThl
COBMECTHOM pabOThI;

OLICHMBAaTh KayeCTBO CBOETO BKJaJa W KaXJOr0 Y4YaCTHHKAa KOMAaHJIbl B
o0O1mi pe3yapTaT o pa3padOTaHHBIM KPUTEPHSIM;

MpEeAJIaraTb HOBBIE TMPOEKThI, OLEHHUBaTh HIEU C TMO3ULUUM HOBU3HBI,
OpUTHMHAIILHOCTH, MPAKTUYECKON 3HAUUMOCTH;

OCYIIECTBIIATh TO3UTUBHOE CTPATETMUYECKOE TIOBEJACHUE B Pa3IUYHBIX
CUTYaLUsIX, TPOSIBIISATh TBOPUECTBO U BOOOpaKeHUE, ObITh MHUIIMATHBHBIM.

PeryisiTuBHBIC YHUBepcalbHbIe y4eOHbIE el CTBHSA
Camoopranmzanmusi:

CaMOCTOSITEJILHO OCYILECTBIIATh MO3HABATEIbHYIO NEATEIbHOCTh B 00JIACTH
GU3MKM W acTPOHOMHH, BBISBISITH NTPOOJIEMBI, CTaBUTh U (HOPMYTHUPOBATH
COOCTBCHHBIC 3aa4H;

CaMOCTOSITEJIbHO COCTaBJIATH IUIAH PEIIEHUS PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, TJIaH BBIMOJIHEHUS MPAKTUYECKON paboThl C YYETOM UMEIOIIUXCSl PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEANOYTCHHUIA;

JIaBaTh OIIEHKY HOBBIM CUTYaIlUsIM;

paciupsTh paMKi Y4eOHOIO MpeIMeTa Ha OCHOBE JIMYHBIX MPEATIOYTECHUN;

JieNaTh OCO3HAHHBIM BBIOOpP, aprymMeHTHpOBaTh e€ro, OpaTh Ha cels
OTBETCTBEHHOCTD 3a PELICHUE;

OLICHMBATh IPUOOPETEHHBIN OIBIT;

CocoOCTBOBaTh (DOPMUPOBAHUIO U MPOSBICHUIO SPYIUIUU B 00JIACTH
(U3MKH, TOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTENbHbIM U KYJIbTYPHBII YPOBEHb.

CaMOKOHTPOJIb, 3MOLMOHATbHBIH HHTE/JIEKT:

JlaBaTh OLIEHKY HOBBIM CHUTYallUSIM, BHOCUTh KOPPEKTUBBI B JESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YIbTATOB LIEIISIM;

BJaJIeTh ~ HABbIKAMHU  [O3HABATENIbHOM  pedieKcuu  Kak  OCO3HAHUS
COBEPIIAEMBIX JEHCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX pE3yJIbTaTOB U
OCHOBaHU;



UCIIOJIb30BaTh MPUEMBI peIIeKCHH IS OLIEHKU CUTYyalluH, BHIOOpa BEPHOIO
peleHus;

YMETh OIICHHBATh PHUCKH M CBOCBPEMEHHO TNPUHUMATh pEUICHUS MO HX
CHHIKEHUIO;

NPUHUMATh MOTHUBBI M apryMEHThl JAPYTHX TpPU aHalu3e pe3ybTaToB
NeSITeNIbHOCTH;

IPUHUMATH ce0sl, MOHUMasi CBOM HEIOCTATKU U JOCTOMHCTBA;

OPUHUMATh MOTHUBBI W apryMEHTBl JAPYTUX TpH aHaIM3e pe3ysbTaToB
JeSITeIbHOCTH;

MpU3HABATh CBOE MPABO U MPABO IPYTUX HA OLIUOKHU.

B mpouecce AOCTHMXXEHUS JTUYHOCTHBIX PE3yJIbTATOB OCBOCHHS MPOrPaMMBI
mo ¢u3MKe I YPOBHA CpPEAHETro OO0Iero oOpa3oBaHUsl Yy OOYJArOIIMXCS
COBEPILIEHCTBYETCS AMOIIMOHAJIbHBIN WHTEJIEKT, MpeAnoIaramumi
c(hOopMUPOBAHHOCTb:

CaMOCO3HaHMS, BKJIIOUAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOLIMOHATBHOE
COCTOSIHME, BUJIETh HAMPABICHUS Pa3BUTHA COOCTBEHHOW dMOIMOHATLHON CQephI,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIMPOBaHUs, BKJIOYAIOIIETO CaMOKOHTPOJb, YMEHUE IPUHUMATh
OTBETCTBEHHOCTh 3a CBOE€ IIOBEJIEHHE, CIOCOOHOCTh aJanTUPOBaThbCAd K
HMOLIMOHAIBHBIM U3MEHEHUSIM U MPOSBIIATH THOKOCTh, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEN MOTHMBALMH, BKIIFOYAIOUIEH CTPEMIICHHE K JTOCTHKEHHUIO LEIU U
yclexy, ONTHUMHU3M, HHHMIMATUBHOCTb, YMEHHE JEHCTBOBAaTh MCXOIs M3 CBOHUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIOIIEH CIOCOOHOCTh MOHUMATh YMOLIMOHAIBHOE COCTOSIHUE
ApYTUX, YYUTBIBaTh €ro TMpU OCYHUIECTBICHUM OOIICHUS, CIIOCOOHOCTh K
COUYYBCTBHUIO U COIEPEKUBAHUIO;

COLMAIbHBIX HABBIKOB, BKIIIOYAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIICHHUS
C IPYTUMHU JIFOJIbMHU, 3a00TUTHCS, MPOSIBIISATH MHTEPEC U pa3pemiaTbh KOH(IUKTHL.

HPEAMETHBIE PE3YJIBTATHI

K xoniy obyuenuss B 10 kijacce mnpeaMeTHble pe3yibTaThl Ha 0a30BOM
YpOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTD Y OO yUAIOIIUXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MPUMEpPax poJib U MECTO (PU3UKKU B (HOpMUPOBaAHUU
COBPEMEHHOM HAy4YHOW KAPTHUHBI MHUpPAa, B PAa3BUTHUM COBPEMEHHOM TEXHHUKHA M
TEXHOJIOTUH, B PAKTUYECKOU 1€ TEIIbBHOCTH JIHOJIEN;

VUUTHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJICIICH:
MaTepualibHas TOYKa, WHEPIHAIbHAS CUCTEMa OTCUYETa, aOCOIIOTHO TBEPIIOE TENO,
UJICAIbHBIA T'a3, MOJEIA CTPOCHUS Ta30B, KUJIKOCTEHM U TBEPIBIX TEJ, TOUCUYHBIN
AJICKTPUYECKUH 3aps]l IPU PEIICHUU (PU3HUECKUX 3a]1ay;



pacrio3HaBaTh (hU3MUECKUE ABJICHUS (MPOLIECCHI) U OOBACHATh UX HA OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUM CTPOCHMS BEIIECTBA U
ANEKTPOAMHAMUKHN:  PABHOMEPHOE M  PABHOYCKOPEHHOE  MPSIMOJIMHEWHOE
IBU)KEHHE, CBOOOAHOE MaJeHHE Tel, IABM)KEHHE II0 OKPYXHOCTH, WHEpPIHS,
B3auMoJieicTBUE Tell, TUuPPy3usi, OPOYHOBCKOE TBUKEHUE, CTPOCHHUE KUIKOCTEH
U TBEPIBIX TeJl, U3BMEHEHNE 00BEMA Tell IPU HarpeBaHUU (OXJIaXK/IEHUH ), TETJIOBOE
paBHOBECUE, UCIAPEHHE, KOHJEHCALWs, IUIABJICHUE, KPUCTAJUIM3ALMS, KUIIECHUE,
BJIQXKHOCThH BO3/1yXa, MOBBIIICHUE JIaBJICHUS T'a3a IIPU €ro HarpeBaHWU B 3aKPbITOM
COCyZ€, CBSI3b MEXKIy IlapaMeTpaMH COCTOSIHMS Ta3a B  HM30IpoLEccax,
ANEKTPU3AIMS TN, B3aUMOICHCTBUE 3aPsI0B;

OIKCHIBATh MEXaHMYECKOE MABI)KEHUE, UCIOJNb3Yys (U3NYECKUE BEITHMYUHBI:
KOOpAMHATa, MYyTh, MEPEMEIIEHHE, CKOPOCTb, YCKOPEHHE, Macca Teja, CHIIA,
UMITYJIbC Te€Jla, KHHETUYECKash DHEpIusi, MOTCHUHAIbHAs JHEPIUsl, MEXaHUYECKas
paboTa, MexXaHWYecKass MOIIHOCTh; NpPU ONHMCAHWU TPABUIBHO TPAKTOBAThH
(U3NYECKUN CMBICI HCHOJIb3YEMBIX BEJIMYMH, WX OOO3HAYCHUS W EIUHMIIBI,
HaXOAUTh (HOPMYIIbI, CBA3BIBAIOIINE JaHHYIO (PU3UYECKYIO BEIUUHHY C JAPYTUMU
BEIMYHHAMU;

OIMCHIBaTh H3Y4YEHHBIE TEIUIOBBIE CBOWCTBA TEJI W TEIUIOBBIE SIBJICHUS,
UCIIONIb3yd (M3MYECKUE BEJIMYUHBI: JaBJICHHE Tas3a, TeMIleparypa, CpeaHss
KMHETHYECKasi HEPrusl XaOTHYECKOro JBUKEHUS MOJIEKYJ, CPEIHEKBAApaTUYHas
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIUIOThI, BHYTPEHHsISI 3HEprus, padbora rasa,
KOO(QQUIMEHT TOJE3HOr0 JCMCTBUS TEIJIOBOTO JBUTATENs; IpPU ONUCAHUU
NOPaBUJIBHO TPAKTOBaTh (PU3UUYECKHI CMBICI HCIOJNb3yEeMbIX BEJIWYUH, UX
0003HAYEHUsI W E€AUHUIBL, HaXOAuTh (OPMYINbI, CBS3BIBAIOIINE JAHHYIO
(pU3MUECKYIO BETMUNHY C IPYTMMHU BEITUYMHAM;

OIHMCHIBATh U3YYEHHBIE MIEKTPUUECKHE CBOMCTBA BELIECTBA U DJIEKTPUUYECKUE
ABJIEHUS (IIPOLIECCHI), UCMONB3Ysl (PU3NUECKUE BETUUMHBI: SJIECKTPUUECKUN 3aps,
ANEKTPUUECKOE M0JI€, HANPSKEHHOCTh NOJISA, MOTEHIMAN, PA3HOCTh IMOTEHIINAJIOB;
OpY ONHCAHUM MPABWIBHO TPAaKTOBaTh (DU3MUECKUNA CMBICI HCHOJIb3YEMBbIX
BEJIMYUH, MX OOO3HAUEHHUS W EJMHUIIBI; YKa3bIBaTh (HOPMYIIbI, CBSI3bIBAIOIINE
JaHHYIO (PM3UYECKYIO BEIMUUHY C JPYTUMHU BEITMYUHAMU;

aHAIM3UPOBATHh (PU3NYECKUE MPOLIECCHl U SIBJICHUS, UCIONb3Yysd (PU3NYECKHE
3aKOHBI M MPUHLMIBL 3aKOH BceMupHoOro tsarotenus, |, |1 u Il 3akonsr HeroToHa,
3aKOH COXPaHEHUS MEXAaHWYECKOM DJHEPrHM, 3aKOH COXPAHEHUS HMIIYJbCa,
OPUHIIMI CYNEPHO3UIUU CUJI, TPUHIMI PABHOIpPABUS HHEPUUATIBHBIX CHUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETHUECKYIO TEOPHI0 CTPOEHHUsI BELIECTBA, TIa30BbIE
3aKOHBI, CBA3b CPEIHEW KUHETUYECKON 3HEPrUM TEIUIOBOTO JABUKEHHUS MOJIEKYH C
aOCOJIIOTHOM TEeMIIEpaTypou, MEepBbIA 3aKOH TEPMOJMHAMUKH, 3aKOH COXPaHEHUS
ANEKTPUUYECKOro 3apsiaa, 3akoH KylloHa, MpU 3TOM pa3iInyaTh CIOBECHYIO



(bOopMyIHpPOBKY 3aKOHA, €Tr0 MaTEMaTUYECKOE BBIPAXKEHUE U YCIIOBUS (TpaHUIIBI,
00J1aCTH ) MPUMEHUMOCTH;

OOBSICHATh OCHOBHBIE€ MPUHLMIBI JEHCTBUS MAalllUH, MpPUOOPOB H
TEXHUYECKUX YCTPOWCTB; pa3iiMyarh YCJIOBHS UX O€30IaCHOIO MCIOJIb30BaHUS B
TTOBCEHEBHOM KU3HU;

BBIMOJHATh JKCHEPUMEHThl MO MCCIENOBAaHUIO (PU3MYECKUX SBICHUNH H
IPOLECCOB C MCIOJb30BAHUEM NPSIMBIX M KOCBEHHBIX H3MEPEHMI, NPU ITOM
dbopMmynupoBaTh MOpoOJEMYy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTA,
coOMpaTh YCTaHOBKY W3 MPEAJIOKEHHOrO O0OpYIOBaHMS, MPOBOAUTH OIBIT U
dbopMyIHpOBaTh BHIBOJIBL;

OCYILECTBJISITh MPSIMbIE U KOCBEHHbIE U3MEPEHUsI GU3NYECKUX BEIHYUH, TIPU
ATOM BBIOHMpaTh ONTHMAJBHBIM CIOCOO M3MEpPEHHUsT M MCIOJIb30BATh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNN;

UCCIICZIOBATh  3aBUCHUMOCTH  MEXIy  (U3MUECKUMHM  BEITMYMHAMH  C
UCIIOJIb30BAHUEM TMPSAMBIX HM3MEPEHUM, MPU 3TOM KOHCTPYUPOBATh YCTAHOBKY,
(¢uKCcHpOBaTh PE3yJbTATHl TMOJYYEHHOW 3aBHCUMOCTH (PHU3UYECKUX BEIHMYHUH B
BUJIE TaOJIUI U TpadUKOB, JI€TaTh BBIBOJBI 110 PE3YJIbTATAM HCCIEIOBAHMS;

co0uro/1aTh MpaBuiia OE€30MaCHOrO TPyAa MpU MPOBEIECHUU HCCIEIOBAaHUM B
pamMKax y4eOHOro SKCIEPUMEHTa, Y4eOHO-HCCIIEOBATENbCKOM W IMPOECKTHOU
NESITEIbHOCTU C HCIOJIb30BAHUEM H3MEPHUTEIbHBIX YCTPOWCTB U JIAOOPATOPHOTO
000py0BaHuUS;

pemarh pacy€THbIC 3alauyd C SBHO 3aJaHHONW (PU3UUYECKOW MOJEINbIO,
UCTOJb3Ys (PU3NYECKUE 3aKOHBI M IPUHLIMIIBI, HA OCHOBE aHaJIM3a YCIIOBUS 33JauH
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BETUYMHBI U (HOPMYIIBI,
HEoOXoAuMble Ui €€ pelieHUs, MPOBOAUTHh PACUYEThl U OLIEHUBATh PEAIbHOCTD
MOJIYY€HHOI'0 3HaUYE€HUS (PU3NYECKON BETMUYHUHBL

pelaTh KAYECTBEHHBIE 33JJa4M: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUNBYIO
LEMNOYKY PAaCCYKJIECHUW C ONOPOM HA HM3YUYEHHBIE 3aKOHbI, 3aKOHOMEPHOCTHU U
busnyueckue sIBICHMUS;

UCTIONb30BaTh ~ MpPH  PEHICHMH  y4eOHBIX  3a7ad  COBPEMEHHbBIC
UH(OPMAIIMOHHBIE TEXHOJIOTUHU JJISl TIOMCKA, CTPYKTYpUPOBaHUS, UHTEPIIPETALINU
Y MPEACTABICHUS Y4eOHON M HAYYHO-TIONYJISIPHOU MH(POPMALUH, MOTYYEHHOU U3
pa3IMYHbIX HICTOYHUKOB, KPUTUYECKH aHATM3UPOBATh MOJIY4aEMYI0 HH(POPMALIHIO;

IPUBOAUTH IPUMEPHI BKJIaZa POCCUMCKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKH, OOBSCHEHHE MPOLIECCOB OKPYXKAIOUIEr0O MHUpPA, B pPa3BUTHE
TEXHUKU Y TEXHOJOIUM;

UCIOJIb30BaTh TEOPETUUYECKHE 3HAHUS MO (U3HKE B MOBCEAHEBHOM >KU3HU
UIsl obecnieueHus: 0€30MacHOCTU MpU OOpalleHUuH ¢ TprUOOpaMu U TEXHUYECKUMU



YCTPOMCTBAMHU, NIl COXpaHEHUS 370POBbSl U COOJIOJECHUS HOPM SKOJOTHYECKOTO
IIOBEICHUS B OKPYXKAIOLIEH CPEE;

paboTaTh B Tpynne C BBIIOJHEHUEM PA3IUYHBIX COLUAIbHBIX pOJIEH,
IUIaHUPOBaTh pPa0bOTy TPYIIbI, PAUUOHAIBHO pAaclpeaessiTh OO0SI3aHHOCTH MU
IUTAHUPOBATh JIEATEILHOCTh B HECTAHIAPTHBIX CUTYalUsX, aJ€KBATHO OLEHUBATH
BKJIa/1 K&KJIOTO U3 YYaCTHUKOB I'PYIIbl B PEUICHHE pacCMaTpruBaeMoil MpoOIeMbl.

K konmy obOydenuss B 11 kjacce mnpeaMmeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JOJKHBI OTPaXKaTh CHOPMUPOBAHHOCTD Y OO YyUYAIOIIUXCS YMEHUIA:

JIEMOHCTPUPOBATh Ha MpUMEpax poiib U MecTO (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOM HAay4YyHOM KAapTUHbI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTHM, B MPAKTHUYECKOW MESITEIbHOCTU JIFOAEH, LEIOCTHOCTh U €IUHCTBO
(¢u3nyecKoil KapTUHBI MUPA;

VUUTHIBATh TPAHUIBl MPUMEHEHUS H3YyYEHHbIX (U3MUECKUX MOJIeNei:
TOYEUHBIA AJEKTPUYECKUN 3apsijl, Jyd CBETA, TOUEHYHBIM UCTOYHUK CBETA, AJIEpHAs
MOJIeNIb aTOMa, HYKJIIOHHAsi MOJIENIb aTOMHOIO siipa NpU PEIIeHUH (HU3NUECKUX
3az1ay;

pacno3HaBaTh (Ppu3nuecKue SBICHUS (MPOIECChI) U OOBSICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOAMHAMHUKYU U KBAaHTOBOM (PU3UKU: 3JIEKTpHUUECKasl IPOBOAUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MAarHMUTHOE JIEWCTBHS TOKAa, B3aUMOJICHCTBHE
MAarHuTOB, 3JICKTPOMAarHUTHAasi WHAYKIUS, JACHCTBUE MArHUTHOIO TIOJIA Ha
OPOBOJAHUK C TOKOM W JIBIKYILIMWCS 3apsij, 3JEKTPOMarHUTHbIE KojieOaHus u
BOJIHBI, MPSMOJMHEHHOE pacCIpOCTPAHEHHUE CBETA, OTPAXKEHUE, IPEIOMIICHUE,
uHTepdepeHurs, audpakuus U OOISApU3alMs  CBETa, JAHCIEPCHs  CBETa,
dotornexkrpuueckuii dpdekt (pororddekrt), cBeToBOE NaBlieHHE, BOZHUKHOBEHUE
JUHENYaTOro CIEKTpa aroMa BOAOpPOJAA, €CTECTBEHHAass M HCKYCCTBEHHas
PaauOaKTUBHOCTB;

ONKCHIBaTh M3YYEHHBIE CBOMICTBA BEIIECTBA (BJIEKTPUYECKUE, MAarHUTHBIE,
ONTHUYECKHE,  JJIEKTPUYECKYI0  MPOBOJAMMOCTH  pa3JIMYHBIX  Cpea) H
AJIEKTPOMArHUTHBIC SIBJICHUSI (TPOIECCHI), HMCHONB3YyAd (DHU3UUYECKUE BEIUYUHBIL:
DJIEKTPUYECKUHN 3apsif, CWJIAa TOKA, DJIEKTPUYECKOE HANPSIKEHUE, DIIEKTPUUECKOE
COINPOTUBJICHHE, PA3HOCTh MOTEHIIMAJIOB, AJIEKTPOJBIKYINAA CHiia, padoTa TOKa,
MHIYKIUS MarHuTHOrO mous, cuia Ammnepa, cwia JlopeHla, WHIYKTUBHOCTb
KAaTYIIKW, 3HEPrus SJEKTPUYECKOr0 W MArHUTHOrO IOJIEH, MEepPUOJl M YacToTa
KosieOaHuii B KojeOaTelNbHOM KOHType, 3apsii M Cuila TOKa B IIpolecce
FapMOHUYECKUX JJIEKTPOMAarHUTHBIX KoJeOaHWi, (QOKYyCHOE pacCTOSHHE W
ONTHYECKas CWJa JIMH3bI, TIPU OMUCAHWUU TPABHIILHO TPAKTOBATh (DU3UUYECKUI
CMBIC]T HCIIOJIb3YEMbIX BEIUYMH, MX OOO3HAUEHHUS] M €IMHMIIbL, YKa3bIBaTh
dopMynbl, CBSI3bIBAIOIIME JIAHHYIO (U3MYECKYI0 BEIMYMHY C JIPYTUMH
BEJIMYMHAMU;



OMHCHIBATh HW3YYCHHBIC KBAaHTOBBIC SIBICHUS W MPOLECCHI, HCIOJIb3Ys
¢dbu3nyueckre BEIUYMHBI: CKOPOCTh SJEKTPOMATHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETa, SHEPrusi U UMNYJbC (POTOHA, MIEPUO]] MOTypaciaaa, SHEPrusl CBA3U
aTOMHBIX SiZIep, TMPU ONMHCAHUU TMPaBUIBHO TPAKTOBATh (U3UUYECKUNA CMBICIT
UCIIOJIb3YEMbIX BEJIMYMH, MX OOO3HAYEHUs U E€IUHHUIIBI, YKa3bIBaTh (HOPMYIIbI,
CBSI3BIBAIONINE JAHHYIO (U3UYECKYI0 BEIMYMHY C JIPYTUMH BEITUYMHAMU,
BBIUUCIISATH 3HAUCHUE (PU3NYECKOIN BEIIMYUHBI;

aHAIM3UPOBaTh (PU3MYECKUE MPOIECCHl W SBJICHUS, UCIOIB3YS (PU3nUecKue
3aKOHBI ¥ MPUHLHUINBL: 3aKOH OMa, 3aKOHBI MOCJIEIOBATEILHOIO U MapalieIbHOrO
COCIUHEHUSI TPOBOAHUKOB, 3aKOH J[koyisg—JIeHna, 3aKOH BJIEKTPOMArHUTHOU
WHJIYKIHH, 3aKOH TMPSIMOJMHEHHOIO0 pAclpOCTPAHEHUS CBETA, 3aKOHBI OTPAKECHHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHE DWHIITeHHA i PorodddekTa,
3aKOH COXPAaHEHHUS SHEPrUM, 3aKOH COXPAHEHUS HMITYJIbCA, 3aKOH COXPAaHEHHS
AJIEKTPUYECKOr0 3apsija, 3aKOH COXPAHEHHS MacCOBOIo 4ucia, MocTynarsl bopa,
3aKOH PaJIMOAaKTUBHOIO paclajia, Mpy 3TOM Pa3InyaTh CIOBECHYIO (OPMYIUPOBKY
3aKOHA, €r0 MAaTeMaTHYeCKOE BBIPAKEHHUE U YCIOBUA (TPaHUIIBI, OOJIACTH)
MIPUMEHUMOCTH;

OIpPENEATh HAIPABJIECHUE BEKTOPAa UHAYKIIMA MAarHUTHOTO TOJI MTPOBOJTHUKA
C TOKOM, CUJIbl Amriepa u cuibl JlopeHia;

CTPOUTh M OIUCHIBATh H300paKEHME, CO37aBaeMO€ IUIOCKMM 3€pKajioM,
TOHKOM JINH30i;

BBHITIONTHATh JKCIIEPUMEHTHI TI0 HCCIEIOBAHUI0 (DU3UUYECKUX SIBICHUU W
MPOLIECCOB C HCIOJIB30BAHUEM IMPSAMBIX W KOCBEHHBIX H3MEPEHUI: MpPU 3TOM
dbopmynupoBaTh MOpoOJEMy/3alauy W THUIOTE3y Yy4eOHOro HSKCIEPUMEHTAa,
coOupaTh YCTaHOBKY W3 MPEIIOKEHHOTO OOOpYJOBaHUS, MPOBOJUTH OMBIT M
(bopMynHpOBaTH BHIBOABL

OCYIIECTBJIATH MPSMBIE M KOCBEHHBIC M3MEPEHUS (PU3NUECKUX BEIUYWH, TIPH
ATOM BBIOMPATh ONTUMAILHBINA CHOCOO M3MEPEHHUS M HMCIOJIb30BAaTh W3BECTHHIC
METObI OLIEHKH MOTPEIIHOCTEN U3MEPEHNUN;

HCCIIEIOBAaTh 3aBUCUMOCTH (DU3MUYECKHX BEIUYMH C HCIOIh30BAaHUEM
OpSIMBIX HM3MEPEHHMM: TpPU HSTOM KOHCTPYMPOBATh YCTaHOBKY, (DUKCHUPOBATH
pe3yabTaThl MOJYYCHHOW 3aBUCUMOCTU (DU3MYECKUX BEIUYUH B BUJE TAOIUIl U
rpaduKoB, JIeJaTh BHIBOJIBI IO pE3yJIbTaTaM UCCIEAOBAHUS;

co0irofaTh mpaBuiia 0€30MaCHOTO TPy/a MPH MPOBEICHUM WCCIIEIOBAaHUN B
paMKax y4yeOHOro »SKCIEpUMEHTa, Yy4yeOHO-HCCIIEOBATEIbCKOM U MPOEKTHOM
JESITENTbHOCTU C HMCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M JIAOOPATOPHOTO
000Opy10BaHuUS;

pemiath pacy€THhIE 3aJladd C SIBHO 3aJaHHOM (U3MYECKONW MOJIETbIO,
UCTIOJNB3Ys (PM3NYECKHUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIIOBUS 3a7a9H



BbIOMpATh (HU3MYECKYIO MOJIENb, BBIACIATh (PU3NUYECKHE BETUYUHBI U (POPMYIIbI,
HEOOXOUMBIE ISl €€ pelleHus, MPOBOAUTH Pacdy€Thl M OICHUBATH PEaTbHOCTH
MOJTY4E€HHOI 0 3HaueHUs (U3NIECKON BEIMUUHBI;

pemaTh KaYECTBEHHBIE 33J]a4: BBICTPAUBATD JIOTUYECKH HEMTPOTUBOPEUHUBYIO
LEMOYKY PACCYXKJECHUH C OMOPOW HA H3YUYECHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYeCKHe SBICHUS,

UCTIOJIb30BaTh ~ MpPU  pEIIeHHH  y4eOHBIX  3ajad COBPEMEHHBIE
uH(pOpMalMOHHBIC TEXHOJIOTUM JUISl TIOWCKA, CTPYKTYPUPOBAHMS, MHTEPIPETALIUU
U TIpeNICTaBlIieHUs] Y9eOHON M HAayYHO-TIOMYJISIPHOW WH(OPMAIIUU, TTOTYICHHON U3
Pa3IUYHBIX UICTOYHUKOB, KpUTUUECKH aHATU3UPOBATH MOJIydaeMyo HHGOPMAIIUIO;

OOBSICHATh TPUHIIUAIBI JIEHCTBUS MAaIllUH, MPUOOPOB M TEXHUUECKHUX
YCTPOMCTB, pa3inyaTh YCIOBUS WX 0€30MaCHOTO MCIOJIb30BAHUS B MTOBCEIHEBHOM
KU3HU;

MIPUBOJIUTH MPUMEPHI BKJIaJa POCCUUCKUX U 3apyOCKHBIX YIEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSCHEHHE IPOLIECCOB OKPYXAIOLIEr0 MHUpPA, B Pa3BUTHE
TEXHUKHU U TEXHOJIOTHIA;

UCIIO0JIb30BaTh TEOPETUUYECKUE 3HAaHUS MO (U3UKE B TMOBCEIHEBHON >KU3HU
JUTsl o0ecrieueHus: 0€30MacHOCTH MPU OOpalieHUH ¢ TPUOOpaMHu U TEXHUYECKUMU
YCTPOUCTBAMHU, JJII COXPAHEHUS 3I0POBbS U COOIIOJICHUSI HOPM SKOJIOTHYECKOTO
TOBEJACHUS B OKPYXKAIOIIEH CPEE;

paboTath B TpYIINE C BBHINOJHEHUEM PA3IMYHBIX COLMAIBHBIX POJICH,
IUTAHUPOBATh PabOTy TPYIIbI, PAIMOHAIBLHO pACIpeAesITh OO0S3aHHOCTH H
IJIAHUPOBATh JIESITEIbHOCTh B HECTAH/IAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLICHUBATH
BKJIJT KQXKJOT0 U3 YYaCTHUKOB I'PYIIILI B PEIICHUE pacCMaTPUBAEMOMN MPOOJIEMBI.



TEMATHUYECKOE INTAHUPOBAHHUE

10 KJIACC
KounuecrBo yacos JIEKTPOHHBIE
HaumeHoBaHue pa3iesioB H TeM uu@poBbIe
Ne i/m P Konrpoabnbie | IpakTuueckue (ucbp )
NMPOrpaMMbI Bcero o0pa3oBaTesbHbIE
padoThbI padoThbI
pecypchbl
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O IO3HAHUSA
bubmioreka [IOK
1.1 ) 2
VISHIA 1 METONR! HAYHOTO HosHamD https://m.edsoo.ru/7f41bf72
Hroro no pazaemry 2
Pa3znen 2. MEXAHUKA
bu6mmoreka [JOK
2.1 K 5
HHeMatia https://m.edsoo0.ru/7f41bf72
bu6mmoreka [JOK
2.2 7
Hlunamitca https://m.edsoo.ru/7f41bf72
bubmioreka [IOK
2.3 6 1 1
3aKOHbI COXPAHCHHS B MCXaHike https://m.edsoo.ru/7f41bf72
Hroro mo pazngeny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KMHETHY ECKOU bubmuorexa LIOK
3.1 9 1
TEOPHUH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2 1 1
3 OCHOBEI TEPMOZHHAMIIKi1 0 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BEIIeCTBa. 5 bubmotexa [JOK

®dazoBbI€ NMEPEXOABI

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



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

Uroro no pazneny 24
Pa3znea 4. JIEKTPOJJUHAMUKA
bubmioreka [IOK

4.1 ieKTpoCTaTIKa 10 https://m.edsoo.ru/7f41bf72
42 ITocTosAHHBIN dnekTpudeCcKuil TOK. Toku B 12 bubmmorexa LIOK

' pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72

Hroro no pasaeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KUIACC

KosauuyecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB H TeM uudpoBbIe
Ne n/n P Kontpoabnbie | IlpakTudeckue (cbp )
NMPOrpaMMbI Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
MaruauTHoe noJie. DJIeKTpOMarHuTHas bubmmorexa [IOK
1.1 11 1 3
WHIYKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Paznen 2. KOJIEBAHUS U BOJIHBI
21 MexaHHuuecKue 1 3JEKTPOMarHUTHbIE 9 1 bubmorexa [{OK
' Kosebanust https://m.edso0.ru/7f41c97¢c
29 MexaHuueckue 1 3J1IeKTpOMarHuTHbIE 5 1 bu6morexa [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
bu6moreka [JOK
2.3 o 10 3
Ha https://m.edsoo.ru/7f41c97c
Hroro no pasaeny 24

Pazgen 3. OCHOBBI CIEIIUAJIBHOM TEOPUU OTHOCUTEJBbHOCTH

31 OCHOBBI clieHaTBbHON TEOPUHU 4 1 bubmmorexa [IOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
4.1 DJIeMEHThl KBAHTOBOW OMTUKHU 6 bubmotexa [JOK

https://m.edsoo.ru/7f41c97¢c



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

bubmmoreka [IOK
4.2 C 4
TPOCHHUE aTOMa https://m.edsoo.ru/7f41c97c
bu6moreka [JOK
4.3 A 5
TOMHOE S7IPO https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 15

Paznen 5. JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 DJIeMEHTbI AaCTPOHOMUU U aCTPO(DU3UKHI 7 ng:;ff:g:oggﬁ £41c97c
Hroro no pazneny 7
Paznen 6. OBOBIIAIOIEE IOBTOPEHHUE

6.1 Obo01aroiee MOBTOpEHUE 4 Eﬁggg&fgjogz/smmgk
Uroro no pazneny 4
PesepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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




HHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosnuecTrBo 4yacoB DJIeKTPOHHbBIE
Ne Mara undposBbie
Tema ypoka KonrTpoasnbie | IlpakTuyeckue
n/n Bcero u3ydeHusi | oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypchbl
®duznka — HayKa O pUPOJE.
1 Hayunpie MCT(})I bl nofoHIfﬂ 1 Bubmiorewa LIOK
y A https://m.edso0.ru/ff0c32e2
OKpYXaIoIlero Mupa
Pouib 1 MecTo Qu3uku B

5 (dhopMUPOBAHUU COBPEMEHHOM 1 bubmotexa [JOK
Hay4YHOH KapTUHBI MHUPA, B https://m.edso0.ru/ff0c33e6
MIPAKTUYECKOMN TSI TEIIBHOCTH IO EH
MexaHn4ecKoe JIBHKCHHE.

3 OTHOCUTEJIBHOCTh MEXaHUUYECKOTO 1 bu6moreka [JOK
nBwkenus. [lepemenienue, CKOpocTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE

4 PaBHOMEpHOE NPAMOIMHENHOE 1 bubmmorexa [IOK
JIBUOKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE TPSMOJIIMHEWHOE 1 bubmmorexa [IOK
IIBYDKEHUE https://m.edsoo.ru/ff0c372e

6 CBobonHoe nazenne. Y CKopeHue 1 bubmotexa [JOK
CBOOO/IHOT O MaieHus https://m.edsoo.ru/ff0c39cc
Kpuponuneitnoe qBHXEHHE.

7 JIBM>keHUE MaTepUaIbHOM TOYKH 110 1 bubmorexa [JOK

P https://m.edsoo.ru/ff0c3ada
OKPYXHOCTH
8 [TpuHimn otHocuTenbHOCTH [ amuies. 1 bubmmorexa LIOK



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

WNHuepuuanbHble CUCTEMBI OTCUETA.
[TepBeiit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca Tena. Cuina. [TpuHiun

9 CyIepIio3uliny cuil. Bropon 3akoH bubmorexa [JOK
ynep ) p y https://m.edsoo.ru/ff0c3be8
HproToHa 11 MaTepuanbHOW TOUYKH

10 Tperun 3akoH HeroTOHA 115 bubmmotexa LIOK
MaTepHAJIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMUpHOro TaroreHus. Cuina

11 Tsokectu. [lepBast kocMuyeckas butmmorexa [IOK

ep https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuuta ynpyroctu. 3akoH ['yka. Bec bubmotexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoadpuuueHnt tpenus.

13 Cuna cin OTI/IBJ'ICI({bI/I(lf)I pH BI/IE{GHI/H/I bubmmorexa IIOK

P pu https://m.edso0.ru/ff0c3f76
TeJa B )KUJIKOCTU WJTH Ta3e
[locTynarenbHoe U BpalaTeabHOe

14 JIBIKEHHE a0COJIIOTHO TBEPOTO Tela. bubmuotexa [JOK
MowmenT cuibl. [1neqo cunbl. YcmoBus https://m.edsoo.ru/ff0c41a6
paBHOBeECUS TBEPAOro Tena
Nmnynsc MaTepuanbHON TOUYKH,

15 CHUCTEMBI MAaTEpUAJIbHBIX TOUEK. bubmmorexa [IOK
Nmnynbsc cuiibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMIlysbca. PeakTuBHOE ABUKEHUE
PaGoTa ¥ MOIIIHOCTH CHITBI.

16 Kunernueckas sHeprus MaTrepuaibHON bubmotexa [JOK
toukH. Teopema 00 U3MeHEHUHU https://m.edsoo.ru/ff0c4502
KUHETUYECKOW YHEPTrUH

17 [TorennmanbHas SHEPrusl. bubmmorexa LIOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502

[TorennuanbHas SHEPTUS YIPYTO
nepOpMUPOBAHHOH MPYKUHBI.
[TorentmanbHas SHEPrUs TeNa BOIMU3H
MOBEPXHOCTH 3eMJIN

https://m.edsoo.ru/ff0c461a

18

[ToreHnmanbHbIE U HEMOTEHIIUATbHBIE
cuiibl. CBs3b paboThI
HEMOTEHIIMAIbHBIX CHJI C U3MEHEHUEM
MEXaHUYECKOW SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHUs] MEXaHUYECKOU
SHEpPrun

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JlabopaTopnas pabora
«HccnenoBanue cBA3M pabOTHI CUITBI C
U3MEHEHHEM MEXaHNYECKOU OHCPrun
TeJia Ha IPUMEPE PACTDKCHUS
PE3HHOBOI'0 KTy Ta

20

KontponsHas paboTta o teme
«Kunematuka. /{lunamuka. 3aKOHbI
COXpaHEHUS! B MEXaHUKE»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MTOJI0KEHUSI MOJIEKYJISIPHO-
KMHETUYECKOU Teopuu. bpoyHOBCKOE
neuxenue. Juddysus

bubmioreka [IOK
https://m.edsoo.ru/ff0c4dc?

22

Xapakrep IBUKECHHUS U

B3aUMOJICH CTBHS YaCTULl BEIIECTBA.
Mogenu cTpoeHus ra3os, )KUIAKOCTEH
Y TBEPABIX TEIl

23

Macca mosekyan. KonnuectBo
BemiecTBa. [locrosiHHas ABoraapo

24

TemnoBoe paBHoBecue. Temmneparypa



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

u e€ uamepenue. [llkana temneparyp
Lenbcus

Uneansubni raz B MKT. OcHoBHOE

bu6mmoreka [JOK

25
ypaBaenrne MKT https://m.edsoo.ru/ffOc4fde
AOconroTHas TeMIiepaTypa Kak Mepa
26 CpeIHEN KMHETUYECKOM YHEPTUU bubmuotexa [JOK
JIBUKECHUS MOJICKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
Menneneesa-Knaneiipona
27 3akoH [lanpToHa. ['a30BbIE 3aKOHBI
JlabopaTopnas pabora
28 «HccnenoBanue 3aBUCIMOCTH MEXTY
napaMeTpaMu COCTOSHUS
pa3pexEeHHOT 0 ra3a
29 M3omponeccsl B eanbHOM ra3e U ux bubmuorexa IIOK
rpagudeckoe mpeacTaBieHue https://m.edsoo.ru/ff0c570e
BnayTtpennss sHeprus
TEPMOJIMHAMUYECKOW CUCTEMBI U
30 crioco6bl e€ n3menenus. Konmmaectro bu6moreka [JOK
TEIIOTHI ¥ paboTa. BHyTpeHHs s https://m.edso0.ru/ff0c5952
SHEPrUs OJTHOATOMHOTO HI€AIbHOTO
rasa
31 Buns! remionepenaun brbmiorexa LTOK
A pea https://m.edso0.ru/ff0c5c36
VY enpHasa TEI0EMKOCTD BEIIECTBA.
bu6moreka [JOK
32 KonudecTtBo TenioTsl npu
. https://m.edsoo.ru/ff0c5¢36
Terionepenaye. AnnabaTHbINA MPoIece
33 I1epBblIii 3aKOH TEPMOJIUHAMUKHU U €70 bubmmorexa LIOK

MPUMCHCHHUE K U30IIporeccaM

https://m.edsoo.ru/ff0c5efc



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
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HeobpaTtuMocTs polieccoB B

34 npupozae. Bropoii 3akoH butmmorexa [IOK
PHpOIE. P https://m.edsoo.ru/ff0c6230
TEPMOJIMHAMHKHU
35 [Tpunuun aeiictBus u KITJ[ TermnoBoii bu6mmoreka [JOK
MaIlMHbI https://m.edso0.ru/ff0c600a
36 Huxn Kapuo u ero KI1J{
37 DKOJIOTUUECKHE MTPOOTIEMBI
TENJIOIHEPT ETHKU
38 O6o0maromuit ypok «MouekymnsipHas bubmuorexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKI https://m.edsoo.ru/ff0c6938
KonTpomnbHas pabora mmo reme
39 «MoumnekymsipHas ¢usuka. OCHOBbI bubmorexa [OK
YIAp ’ https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMHKHN
40 [TapooOpazoBaHue ¥ KOHICHCAIH. bubmmorexa [IOK
Hcnapenue u kunexue https://m.edsoo.ru/ff0c63b6
AOcomoTHas 1 OTHOCUTETbHAS
41 BJIIAXKHOCTH BO3yXa. HaceImeHHbIN bubmorexa TIOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Tteno. Kpucrammueckue u
42 amopgHbi€e Tesna. AHU30TPOINU bubmmoreka LIOK
CBOMCTB KpUCTAJLIOB. XKuakue https://m.edsoo.ru/ff0c65f0
kpuctamibl. CoBpeMEHHbIE MaTepUalbl
[1naBienune CTAJUIA3ALUA.
43 YneiJIjHI;: T:nilz)iaTnJ?;I;Ine:::: bubmmorexa [IOK
A ' https://m.edsoo.ru/ff0c6708
Cybmumanust
44 VYpaBHeHue TernaoBoro OamaHca bubmmorexa [IOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
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DnexTpu3auus Tesl. DIeKTPUIECKUN

45 3apsa. JlBa BHAa DICKTPHYCCKUX bubmorexa [TOK
AL A p https://m.edsoo.ru/ff0c6bcc
3aps0B
[TpoBOAHUKH, TUIIICKTPUKH H
46 H(E)J'I OBOJHUKHU 3a1<(1:H COXpaHEHUSA bubmorexa HOK
yip ’ p https://m.edsoo.ru/ff0c6bcc
AJEKTPUY ECKOT0 3apsiia
B3aumMonencTBue 3apsaaoB. 3aKoH
47 Kynona. ToyedHbIN 3JIEKTPUY €CKU N bubmorexa TIOK
Y ' ™ https://m.edsoo.ru/ff0c6ce4
3apsin
Hanpsik€HHOCTD 31€KTPUYECKOrO
48 nonst. [TpuHomMn cyneprno3unuu bubmuorexa [IOK
ANEKTPUYECKUX MmoJien. JInuum https://m.edsoo.ru/ff0c6df2
HaIPsHKEHHOCTU
PaboTa cui1 2JIeKTPOCTaTHYECKOTO
49 nosist. [Torenmman. Pasnocts bubmorexa [JOK
] HHE https://m.edsoo.ru/ff0c6f00
MOTEHIIHAJIOB
[TpoBOAHUKHN U TUIICKTPUKH B
50 3J'IpeKT OCTaTUYECKOM HOIJ)'IC bubmorexa IJOK
p ’ https://m.edsoo.ru/ff0c7018
JuanekTpuueckasi IpOHUIIAEMOCTh
bubmioreka [IOK
51 DnekTpoéMkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIIEKTPOEMKOCTB IIIIOCKOT 0
52 KOHJICHCATOpa. DHEPrus 3apsHDKEHHOTO bubmorexa [TOK
pa. P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 JlaGopaTopnas padora "V3amepenue
AIEKTPOEMKOCTH KOHIeHcaTopa"
54 ITpuHIMI AEWCTBUSA U IPUMEHEHHUE

KOHJCHCAaTOPOB, KOITUPOBAJILHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
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https://m.edsoo.ru/ff0c72c0

arrmapara, CTpyiHHOr0o pHHTEPA.
DJeKTpOoCcTaTUYecKas 3aluTa.
3a3emiieHuE IEKTPOIIPUOOPOB

55

DIIEKTPUYECKNUN TOK, YCIIOBHS €TO
cymiectBoBaHuA. [10CTOSAHHBIN TOK.
Cuna toka. Hanpsixenue.
Conpotusnenue. 3akoH Oma st
ydacTKa Lenu

56

[TocnenoBartenbHOE, apalieIbHOE,
CMEIIaHHOE COeIMHEHUE
npoBOHUKOB. JlabopaTopHas paboTa
((I/I3y‘-ICHI/IC CMCIIAHHOI'O COCAUHCHU
PE3UCTOPOBY»

bubmioreka [IOK
https://m.edsoo.ru/ff0c74f0

57

Pa6oTa 1 MOIIHOCTb 3JIEKTPUUECKOTO
ToKa. 3akoH J[xoynsa-Jlenua

bu6moreka [JOK
https://m.edsoo.ru/ff0c7838

58

3akoH Oma 715 moNHOM (3aMKHYTOM)
anekTpuueckoi nenu. Koporkoe
3aMbikaHue. JlabopatopHas paboTa
«3mepenne DJ1C uctouHmka Toka u
€ro BHYTPEHHET'0 CONPOTUBIICHUS»

bubmioreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DNEKTPOHHAS MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COIIPOTHUBJICHUSI METAJIOB OT
temmnepaTypbl. CBepXIIpOBOAUMOCTh

60

DIIEKTPUYECKUH TOK B BAKyyMe.
CBoHCTBa 2JIEKTPOHHBIX ITyYKOB

61

[TonynpoBOIHUKH, KX COOCTBEHHAS U
npuMecHasi IpoBoauMocTh. CBOKWCTBa
p—n-nepexoxaa. ITonynpoBogHUKOBBIE

bu6mmoreka [JOK
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

prOOPHI

DIIEKTPUYECKUH TOK B paCTBOPAxX U

62 pacriaBax 3J€KTPOIUTOB. 1 bubmmorexa [IOK
DJIEKTPOIMTHYECKAS T CCOLNAIUS. https://m.edsoo.ru/ff0c82ba
DJIEKTPOIIN3
DNEKTPUYECKUH TOK B rasax.

63 CamocCTosSTeIbHBIN U 1 bu6moreka [JOK
HECaMOCTOSATENIBHBIN pa3psl. MomHus. https://m.edsoo.ru/ff0c84ae
[1nazma
DnexTpuyecKkue npubopsl u

64 YCTPOMCTBA U UX IPAKTHYECKOE 1 bu6mmorexa IIOK
npumenenue. IIpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
Oe3omacHoCTU

65 O06o0mmarmui ypok 1 bubmoteka [JOK
«DNEeKTPOJMHAMUKAY https://m.edsoo.ru/ff0c88be
KonrtponpsHas paboTa o teme

66 «Qnektpocratuka. [locTosHHBII 1 bubmotexa [JOK
ANEKTpUYECcKuil ToK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpeaax»

67 PesepsHublit ypok. KoHTpONIBHAA 1 bubmmoreka LIOK
pabora 1o Teme "DiIeKTpoauHaMHUKa" https://m.edso0.ru/ff0c8c56

68 PesepBHbIii ypok. O000maomuii ypok 1 bu6mmorexa IIOK
o reMaMm 10 knacca https://m.edsoo.ru/ffoc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0c82ba
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11 KUIACC

KoanuectBo yacos DJIeKTPOHHBIE
Ne Mara uugposbie
n/n Tema ypoxa Bcero Konrpoabiie | - Ipaxririeckite u3ydeHus | oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeI
[TocTosiHHBIE MATHUTHI U UX

1 B3anMojelicTBre. MarHuTHOE MOJIE. 1 bu6mmoreka [JOK
Bektop maruutHOM MHAYKIMU. JluHuM https://m.edso00.ru/ff0c9778
MarHuTHOM MHYKLIHUH
MarsuTHO€ 1oJie MPOBOJAHMKA C

5 ToKOM. OnBIT DpcTea. 1 bubmuorexa [JOK
B3aumoneiicTBUE TPOBOJTHUKOB € https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTopnas pabora «3yueHue 1 1 bubmotexa [JOK
MAarHUTHOTO MOJISl KATYIIKN ¢ TOKOM) https://m.edsoo.ru/ff0c98fe
JleiicTBME MarHUTHOTO MOJISI HA
MpoBOJHUK ¢ TokoM. Cuna Amrepa.

4 JlaGopartopHas paboTa 1 1 bubmmotexa LIOK
«HWcciengoBanue gercTBUS https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOT'O MarHuTa Ha PaMKy C
TOKOM)

JleiicTBME MarHUTHOT'O TIOJISI Ha

5 JBIIKYILYIOCS 3apsSDKEHHYIO YaCTHUILY. 1 bu6mmorexa IIOK
Cuna Jlopenmna. Pabora cubl https://m.edsoo.ru/ff0c9df4
Jlopenna

5 OnexTpoMarHuTHast uHAYyKUus. [ToTok 1

BEKTOpa MarHUTHOM nHAYKuu. D/1C



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

WHIYKIIMU. 3aKOH 3JIEKTPOMarHuTHOM
naaykuuu Papajnes

JlabopaTopHas pabora
«MccnenoBanue sBiIeHUSA
BJICKTpOMaFHI/ITHOﬁ HHAYKIOUHU»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTD. SIBIIEHHE
camonHaykiuu. IJ[C caMOUHIYKITNY.
DHeprusi MarHuTHOTO MOJISI KATYIIKH C
TOKOM. DJIEKTPOMAarHUTHOE T0JIE

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

TexHuueckue ycTporucTBa U UX
IIPUMEHEHUE: TOCTOSIHHbIE MAaIrHUTHI,
AJIEKTPOMArHUTHI, 3JIEKTPOJBUTATEND,
YCKOPHUTEIIM 3JIEMEHTAPHBIX YaCTHIL,
WHIYKIIMOHHAS MT€Yb

10

O6o00maromuit ypok «MarHutHoe
nose. DIeKTPOMarHuTHAsE MH Ty KLU

bubmioreka [IOK
https://m.edsoo.ru/ff0cab82

11

KonrtponsHas paboTa o teme
«MarsauTHoe€ moJe.
DJIeKTpOMarHuTHAs WHIYKIUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB00OOHBIE MEXaHUYECKHE
kosiebanus. ["TapMoHnueckue
KosiebaHus. Y paBHEHHE
rapMOHUYECKUX KOIeOaHUM.
[IpeBparnieHue YHEPruu

bubmioreka [IOK
https://m.edsoo.ru/ffOcaf06

13

JlabopaTopnas pabora
«HccnenoBanue 3aBUCHMOCTH
neproJia MaibIX KOJIeOaHui rpy3a Ha
HUTHU OT AJIMHBI HUTHU U MACCBI I'py3a»



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

14

Konebatensubii kOHTYp. CBOOOAHBIE
AIIEKTPOMArHUTHBIC KOJICOAHUs B
U7eaTbHOM KOJIeOaTeTbHOM KOHTYPE.
AHANOTHSI MEXITY MEXaHUYECKUMU H
AIIEKTPOMATHUTHBIMU KOJICOAHHSIMH

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

15

®opmyna TomcoHa. 3akoH
COXpPaHEHUS SHEPTUHU B UJI€aJIbHOM
KoJIe0aTeIbHOM KOHTYpE

bu6mmnoreka [JOK
https://m.edsoo.ru/ff0ch9c4

16

[IpencraBiieHne O 3aTyXarOMUX
KosneOaHusX. Beiny X /1eHHbIE
MeXaHWUecKHe KojicOanus. Pe3onanc.
BrinyK/1€HHBIE 2JIEKTPOMAarHUTHBIE
KoJieOaHus

bubmioreka [IOK
https://m.edsoo.ru/ffocbb86

17

ITepemennpd TOK. CUHYCOUATIBHBIN
IepeMEeHHBIM TOK. MOIIHOCTh
MIEPEMEHHOTr 0 TOKAa. AMIUIUTYHOE U
JIEHCTBYIOIIEE 3HAYECHNUE CUIIBI TOKA U
HaIpsHKEHUs

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpancpopmatop. [Ipoussoactso,
nepeaayda u norpediaeHue
IEKTPUYECKOU SHEPTUH

19

YCTporCTBO U MPAaKTUYECKOE
MIPUMEHEHUE HIEKTPUUECKOr0 3BOHKA,
reHepaTopa MepeMeHHOro TOKa,
JMHUH JIEKTponepeay

bu6mnoreka [JOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKUE PUCKH TIPU
MIPOM3BO/ICTBE JIEKTPOIHEPTUU.
KynbTypa ucnonb3zoBanus



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

AIEKTPO3HEPTUU B IIOBCEIHEBHOU
JKU3HU

Mexannueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuoa. CkopocTts

bu6mmoreka [JOK

21
pacnpoCTpaHEHUsI U JIUIMHA BOJIHBI. https://m.edsoo.ru/ffOccab54
[ToniepeuHble U MPOIOILHBIE BOJIHBI
99 3ByK. CkopocTh 3ByKa. [ pOMKOCTH bubmotexa [JOK
3ByKa. Beicora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJEeKTpOMarHUTHBIE BOJIHBI, UX
23 cBoKcTBa U cKOpocTh. Lllkama bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0ccfeQ
AIIEKTPOMArHUTHBIX BOJIH
[TpuHLIUIIBI PaAUOCBA3H U
24 TeneBuaeHus. Pa3Bute cpenacTs
cBsa3u. Pagmnoriokanys
o5 KontponsHas pabora «Konebanus u bubmmoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpsimonmHEWHOE pacnpocTpaHeHue
26 CBeTa B OJIHOPOJIHOM CpeJie. bubmuotexa [JOK
Toueunslil HCTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkeHue cBeTa. 3aKOHbI
27 oTpaxkeHus cseta. [loctpoeHue bummorexa [IOK
p o p https://m.edsoo.ru/ff0cd4e0
M300paKeHUH B TIOCKOM 3€pKaje
[Ipenomnenue ceera. [ToaHoe
98 BHYTpeHHee oTpaxkeHue. [IpenenbHbIn bubmotexa [JOK
YTOJI TOJITHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpaKeHHUS
29 JlabopaTopnas pabora «M3mepenue bubmotexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6

IMOKa3aTcisa IMPCIIOMIICHHA CTCKIIA»

https://m.edsoo.ru/ff0cd67a

JIunsel. [Toctpoenue nzo0paxeHuil B

30 muH3e. DopMysia TOHKOW JTMH3BI bubmorexa [TOK
FTOPMY ' https://m.edsoo.ru/ffOcddle
VYBenuueHue JIuH3bI
JlaGopartopHas paboTa
31 «HccnenoBanue cBOiCTB
M300paKCHUN B JIMH32X)
Hucnepcus ceta. Cl0XXHBIA COCTaB
39 oenoro ceera. [{Ber. JlabopaTopHas
pabora «Habmonenne qucnepcuun
CBETa»
33 WNurtepdepenmus ceera. Judpakius bubmuorexa [JOK
cBera. JludpakiuonHas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeuyHOCTh CBETOBBIX BOJIH. bubmuorexa LIOK
ITonspuzanus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue NpuoOpkI U YCTPOUCTBA U
YCIIOBUS KX O€30IaCHOTO MPUMEHEHUS
['paHuIIBI TIPUMEHUMOCTH
36 KJIacCH4eCKOW MexaHukH. [TocTynaTel bubmotexa [JOK
CrienuaaIbHOU TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCHTEIbHOCTH
OTHOCUTETBHOCTh OJTHOBPEMEHHOCTH.
37 3ame/ieHre BPEMEHH U COKPAILICHHE bubmioreia LTOK
A P pam https://m.edsoo.ru/ffOcfa42
JUTAHBI
DHeprus U UMIYJIbC PENATUBUCTCKON
38 qacTuibl. CBSA3b MAcChI C DHEPTUEN U bubmorexa HOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPrHsl TOKOS
39 KonrtponsHas padora «OnTHKa. bubmotexa [JOK



https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68

OCHOBBI ClIelIMaIbHON TEOPUH
OTHOCHUTEIBHOCTHY

https://m.edsoo.ru/ff0cf6f0

®oTtonbl. Popmyina [Inanka. DHeprus

bu6mmoreka [JOK

40
U UMITyJbC poToHa https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIIETOBAaHUE En6 110K
HOIMOTEKA
41 .0 A.T.
Qorospexa. Ombrret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akoHbl potorddexra. YpaBHeHHE
42 SH“HmTeI(/lliHa H(i;(bq}OToa(b(geKTa butmmorexa [IOK
a ’ https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢potodddekra
Jasnenue cera. OnbiTh I1. H.
43 JleOeneBa. XumMuueckoe ICHCTBHE bubmorexa [TOK
AeBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckne ycTponcTBa u
MIPAKTUYECKOE TPUMEHEHUE:
44
¢dorosnemeHT, PoTONATUHUK,
CoJIHEeUHast OaTapesi, CBETOIUO]T
45 Pemenne 3ama4 mo Teme «3JI€eMEHTHI bu6moreka [JOK
KBAHTOBOM ONTHKHN https://m.edsoo.ru/ff0d0302
Mogaens atoma ToMmcoHa. OIBITE
46 Pesepdopnaa o paccesHuIO o-4acTu butmmorexa [IOK
PYOPA P t https://m.edsoo.ru/ff0d091a
[TnaneTapHas Mojenb aToMa
bu6mnoreka [JOK
47 IT b
OCTYHATHL bOpa https://m.edsoo.ru/ff0dOafa
H3znydenue u moriomeHne GOTOHOB
48 1| 1/1}12: €x0Jie aToMa C OILH(()bro OBHS bubmorexa TIOK
P P . P https://m.edsoo.ru/ff0dOafa
SHEPruu Ha Apyroi. Buasl cekTpoB
49 BomaHoBeie cBoMCTBaA YacTull. BomaHBI bubmioreka [IOK
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ne bpouns. Kopmyckynsipao-
BOJIHOBOW Ayanu3M. CIOHTaHHOE U
BBIHYKJIEHHOE U3JTy4EHUE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PaIuOAKTUBHOCTH. OTIBITHI
Pesepdopaa o onpeneiaeHuo coctana
PaguoOaKTUBHOIO U3JTyYCHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaomcTBa anb(a-, 6era-, raMmma-
u3ilydeHus. BiusHue
parlOaKTUBHOCTHU Ha JKUBbIE
OpPraHU3MBbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oronsl. Anbda-pacna.
ONEeKTPOHHBIW U MO3UTPOHHBIN OeTa-
pacnaa. ['amma-usiydenue

bu6nmunoreka [JOK
https://m.edsoo.ru/ff0d1162

53

DHeprust cBsi3u HYKJIOHOB B SIIpE.
Snepnbie peakuuu. SnepHpid
peakTop. [IpoGaembl, mepCreKTHBHI,
9KOJIOTUYECKUE ACTIEKTHI IAEPHOU
SHEPreTUKU

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

54

DneMeHTapHble YacTullbl. OTKpbITHE
mo3uTpoHa. MeTo bl HaOJIIO ICHHS U
perucTpanuu 3JIeMEeHTapHbIX YaCTHII.
Kpyraslit cton «®yHaamMeHTalibHbIe
B3anMoJiercTBUA. EMUHCTBO
(bu3HUeCKOW KapTUHBI MUpa»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d0e38

95

Bun 3sé3gnoro Heba. Co3pe3aus,
SIPKUE 3BE3]IbI, INIAHETHI, UX BUIUMOE
nBrkerue. ColHeYHas cucTeMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnite. ConHeyHass akTUBHOCTb.
Ucrounuk sneprun CosHIa U 3BE31

57

3BE3IBI, X OCHOBHEBIC
XapaKTePUCTUKU. 3BE3/IbI TTIABHOU
nocieaoBaTeabHOCTH. BHYyTpeHHee
crpoenue 38€311. CoBpeMeHHbIE
MPEICTaBICHUS O MPOUCXOKIECHUHU U
sBosrroriy COJIHIIA U 3BE3]

58

Mneunsi I1yTe — Hama ["anakTuka.
[Tonoxenue u neuxenne ConHua B
lNanaktuke. ["anaktuku. YepHbie
JBIPBI B SIIPAx TAJIAKTHK

59

Bcenennas. Pa3beranue rajakTuk.
Teopus bonpmioro B3peiBa.
PenukToBoe nsznyyenue.
MeraranakTuka

60

Hepemiennsie mpobieMbl aCTPOHOMUU

61

KonTponbHas pabora «1eMeHTHI
ACTPOHOMHH M aCTPODUZHKI

62

O6o0maromuii ypok. Pons ¢pusuku u
ACTPOHOMHH B YKOHOMHYECKOH,
TEXHOJOTrHISCKOM, COITUATILHON 1
ATHYECKOU cepax AesTeILHOCTH
YesoBeKa

63

O6o0maromuii ypok. Pois u mecto
(GU3MKH U aCTPOHOMUU B
COBPEMEHHOW Hay4HOU KapTHHE MHpa

64

O6o0matomuii ypok. Posb




¢dusnueckoil Teopun B GOPMHUPOBAHUH
MIPEICTABICHUH O (PU3HUECKOM
KapTUHE MUPa

O6o06maromuii ypok. Mecro
¢bu3nyeckoil KapTHHBI MUpPa B 001IEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4YHBIX MIPEJCTaBICHUHN O IPUPOJIC

66 PesepBHblil ypok. MaraurtHoe nozse. 1
DNeKTpOMarHuTHAsT HHIYKIIHS
PesepBHbIit ypok. Ontuka. OCHOBBI

67 CHeIUaJIbHOW TCOPHH 1
OTHOCUTEIBHOCTH
Peze i1 ypok. KBanToBa 3UKa.

58 | omowernssoponominn 1 buorera LIOK

™ https://m.edsoo.ru/ff0d1784
acTpopu3nKu
OBUIEE KOJIMYECTBO YACOB I10 68
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https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI 1JISA YYHEHUKA

» ®usuka, 10 kmace/ KacesnoB B.A., O011ecTBO ¢ OrpaHUYeHHOM
oTBeTCTBEHHOCTHIO «/IPODAY; Akinoneproe obmiecTBo «3marenscTBo
«IIpocBenieHue»

» ®usuka, 11 knace/ Kacbsino B.A., O6111ecTBO ¢ OrpaHUYeHHOM
oTBeTCTBEHHOCTHIO «/IPODAY; Akimoneprnoe obmectBo «M3marenscTBo

((HpOCBGHICHI/Ie»

METOINYECKHUE MATEPHUAJIBI JIUIA YYUTEJIA
[Iporpamma kypca ¢pusuku nis 10—11 kmacco. bazoBbiii ypoBeHb (aBTop B.

A. KacbsHOB)

YMK «®uzuka. 10 kiacc. ba3oBblil ypoBEHb

1. ®usuka. 10 knacc. bazoBelil ypoBeHb. YUEOHUK € 3JIEKTPOHHBIM
npuiokeHreMm (aBrop B. A. KacbsHOB).

2. ®uzuka. 10 kinace. ba3zoBblit ypoBeHb. MeToaudeckoe mocooue (aBrop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. bazoBblil ypoBeHb. TeTpanp 11 1abopaTOPHBIX
pabot (aBTopsl B. A. Kacesanos, B. A. Koposun).

4, duzuka. 10—11 kmaccel. ba3zoBeiit ypoBeHb. KoMIuiekT TeTpaaeit ais



KOHTPOJIBbHBIX paboT (aBTop B. A. KachsiHOB)
5. ®uzuka. 10 knace. Jlugakruueckue KapTouku-3aaanus (aBTopsl M. A.

VYmakos, K. M. Yiakos).

YMK «®uzuka. 11 kiacc. ba3oBblil ypoBEHb

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK € 3JIEKTPOHHBIM
npuioxkeHneMm (aBrop B. A. KacbsiHOB).

2. ®usuka. 11 kmacc. bazoBerit ypoBens. MeTonuueckoe mocodue (aBtop B.
A. KacbsiHOB).

3. ®usuka. 10—11 knaccel. bazoBblil ypoBeHs. TeTpanp s 1aOopaTOPHBIX
pabort (aBTopsl B. A. Kacesanos, B. A. KopoBun).

4. ®uzuka. 10—11 knaccol. ba3oBeiil ypoBeHb. KoMIuiekT TeTpaaeit ajs
KOHTPOJIBHBIX padoT (aBTopsl B. A. Kaceksanos, W. B. Urpsios).

5. ®uzuka. 11 knacc. unakruueckue kapTouku-3aaanus (aBropsl M. A.

Vmakos, K. M. Yiiakon).

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

1 http://nsportal.ru - coranpHas ceTh paOOTHUKOB 00Pa30BaHUS.

2 http://markx.narod.ru/pic/ - ¢usuka B mkorre.

3 http://festival.1september.ru/articles/ - ¢pectuBanb negaroruvyeckux uaeki

«OTKpPBITBIA YPOK».



4 http://www.fizika.ru/ - caiit st yuuteneit GU3MKH U UX YICHHKOB.
5 http://www.physics.ru/ - matepuaisl 1o pu3mukKe.
6 www . ege .edu.ru - uaopmarmonHsit moprai EI'D.

7 http :// school - collection . edu . ru / - enunas xomutekius [IOPoB



