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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usnke 06a30BOTO YpOBHS Ha YPOBHE CpPETHEro O0OIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJOXEHHUN W TpeOOBaHUU K pe3ylbTaTaM
OCBOCHHMsI OCHOBHOHM 00pa3oBaTelbHOM MporpaMmsbl, mnpencraBieHHbIX B OI'OC
COO, a Takxke ¢ yudéroM (enepanbHOM paboyell MporpaMMmbl BOCIUTAHUSA U
KOHLIEMLIUK TpenojaBaHus yuyeOHoro npenMera «dusumka» B 00pa3oBaTeNIbHbBIX
Opra"u3anusax Poccniickon denepanun, peAU3YIOIIUX OCHOBHBIE
oOpa3oBaTebHbIE MPOTPAMMBI.

Copepxanve mporpamMmbl MO (U3UKE HaNpaBiICHO Ha (QOpPMHUpPOBaHUE
€CTECTBEHHO-HAYYHOU KapTuHbI Mupa oOydatronuxcs 10—11 kiaccos npu oOydeHnn
ux ¢u3nKe Ha 0a30BOM YPOBHE HAa OCHOBE CHCTEMHO-AEATEIBHOCTHOI'O MOIXO/A.
[Iporpamma no ¢usuke coorBercTByeT TpedoBanusM OI'OC COO KrnaHUpyEeMbIM
JUYHOCTHBIM, TPEIMETHBIM U METaNpeIMETHBIM pe3yJibTaTaM OO0yUYeHUs, a TaKkKe
YUUTBHIBAET HEOOXOAMMOCTh PpEATU3aLUU MEXIPEAMETHBIX CBsi3ed (U3UKU C
€CTECTBEHHO-HAYYHbIMU YUEOHBIMU NpeAMeTaMu. B HellonpeaenstoTcs OCHOBHbIE
1IN U3y4eHUs! (PU3MKKU Ha yPOBHE CPEIHEro 00IIero 0opa3oBaHus, IIIAHUPYyEMbIE
pe3yibTaTbl  OCBOEHUS Kypca (PU3MKH: JIMYHOCTHBIE, METAlpeIMETHBIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no ¢u3MKe BKIIOYAET:

o IJIAHUPYEMbIE PE3YJIbTaThl OCBOCHHUS Kypca (U3UKKU Ha 0a30BOM ypOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTAThI 10 TOAaM 00YyUYECHMUS;

e coziepkaHue yueoHoro npeameta «dusmnkay no rogam 00ydeHuUs.

du3zuka Kak Hayka O Haubojee OONIMX 3aKOHaX MPUPOJbI, BHICTyMHas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJI€, BHOCUT CYLIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHMUi 00 okpyxatouieM mupe. LlkonbHbIN Kypc PU3MKN — cucTeMooOpa3yIomui
JUISL €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEJAMETOB, MOCKOIbKY (PU3MUECKHE 3aKOHbI
JeXaT B OCHOBE TIPOIIECCOB U SIBICHWUH, H3y4aeMbIX XHUMHUEH, OMOJIOTHEH,
dbu3nmyeckoir reorpadmert u  acTpoHoMmed. Mcmonb3oBaHME MW aKTUBHOC
npuUMeHeHue  (PU3MYECKUX 3HAHUM  OompenensieT XapakTep U pa3BUTHE
Pa3HOOOpa3HBIX TEXHOJOTHUM B cpepe FIHEPreTUKU, TPAHCIIOPTa, OCBOEHHUS KOCMOCa,
MOJIyYEHHUs] HOBBIX MAaTEpPHAJIOB C 3aJlaHHBIMU CBOMCTBAMM M JIpyrux. M3yueHue
(u3MKN BHOCUT OCHOBHOM BKJIaJ B (POPMHUPOBAHUE ECTECTBEHHO- HAYUYHOUM KapTHHbI
Mupa oOydarommxcs, B (QOpMHUpPOBAHUE YMEHUN NPUMEHSATh HAYYHBIA METO]
MO3HAHUSA [P BBIMOJHEHUU UMHU YUEOHBIX HCCIIEIOBAaHUM.

B ocHOBY Kypca ¢pu3uku 7151 ypOBHSI CpeIHET0 00111ero 00pa30BaHus MOJI0XKEH
PO e, KOTOPbIE MOKHO PACCMaTPUBATh KaK MPHHIIUIIBI €r0 MOCTPOCHHUS.



Hoes yenocmunocmu. B COOTBETCTBUU C HEH Kype SIBISCTCS JIOTHYECKH
3aBEpIIEHHBIM, OH COJAEPKUT MaTepuai U3 BCEX paslenioB (U3MKH, BKIIIOYAET KaK
BOMPOCHI KJIACCHUECKOM, TaK U COBPEMEHHOMN (DU3UKH.

Hoesn eenepanuzayuu. B coOTBETCTBUM C HEW MaTepuan Kypca (U3MKu
o0benUHEH BOKpPYTr (¢u3nyecKux Teopuil. BemymmM B Kypce sBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpHUH, BEIIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus NpPeanosiaraeT HCIOJb30BaHUE
TYMaHUTapHOTO TOTEHIMana (hU3MUECKONM HAyKH, OCMBICICHHE CBSI3U Pa3BUTHS
($uU3MKH C pa3BUTHEM O0ILIECTBA, a TAK)XKE C MUPOBO33PEHUECKUMHU, HDABCTBEHHBIMU
Y DKOJIOTUYECKUMU MPoOIeMaMH.

Hoes npuknaonoii nanpasnennocmu. Kype pusuku rnpeamnoiaract 3HakOMCTBO
C LIMPOKUM KPYrOM TEXHUYECKHUX M TEXHOJOTHMUYECKUX MPHIIOKEHUN N3YYEHHBIX
TEOPUM U 3aKOHOB.

Hoes osxonocusayuu peanusyercs MOCPEACTBOM BBEICHHS 3JIEMEHTOB
COJEpKaHUs, MOCBSIMIEHHBIX DJKOJOTMYECKUM IMpoOJIeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBl C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TaKke OOCYKIEHUs
po0JIeM palMOHAIIBHOTO IPUPOAOIOIB30BAHUS U SKOJIOTUYECKON 0€3011aCHOCTH.

CrepHEBbIMU 3JIEMEHTaMU Kypca (U3MKHM Ha YPOBHE CPEOHEro OOIIero
oOpa3oBaHus SBIAIOTCS (pusmyeckue Teopuu (HhopMuUpOBaHHE NPENCTABICHUNA O
CTPYKTYpe MOCTpOeHus: (pU3NUeCcKoil Teopun, poiu (pyHAaMEHTaIbHBIX 3aKOHOB U
IPUHLIUIIOB B COBPEMEHHBIX MTPEICTABICHUSX O IPUPOJIE, TPAaHUIIAXTPUMEHUMOCTH
TEOPHA, /ISl ONIMUCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUI U MTPOLIECCOB).

CHCTeMHO-IeSTENbHOCTHBI TOAXO0/ B Kypce (PU3MKHU peanu3yercs Mpexie
BCEro 3a CYET OpraHM3allM 3KCHEPUMEHTATbHOM JEATENbHOCTH OOYYaroIIUXCsl.
J1y1s1 6a30BOTO YPOBHS Kypca GU3HKHU — 3TO UCTIOIH30BAHUE CHUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U Ja00PaTOPHBIX pabOT, KOTOPbIE B MpOrpamMme
no (u3uke OObEIMHEHbI B OOMIMIA CHHUCOK YYEHHYECKHX MPAKTUYECKHX paloT.
Boijenenre B yKazaHHOM IepedHe J1a0opaTopHBIX padOT, MPOBOAUMBIX IS
KOHTPOJISL U OLICHKH, OCYIIECTBIISIETCS Y4aCTHUKaMU 00pa30BaTEIbHOTO Ipolecca
UCXOJII U3 OCOOCHHOCTEW TUTAHMPOBAHWSA W OCHaIeHus kabwHeta ¢usuku. [Ipu
TOM OOecrneuynBaeTcsl OBJIAJIeHuE OOy4YaloMIMMHUCS YMEHUSIMH TMPOBOAMTH
KOCBEHHbIE M3MEPEHUs, HMCCIECIOBAHUS 3aBUCUMOCTEH (DU3MUECKUX BEIUYUH U
MIOCTAaHOBKY OIIBITOB IO MPOBEPKE MPEAI0KEHHBIX TUIIOTES.

Bonbiioe BHUMaHKE yAENsA€TCs PEIICHUIO PACUETHBIX U KaU€CTBEHHBIX 3a/au.
[Tpu 3TOM 715t pacu€THBIX 3a]a4 MPUOPUTETOM SIBIISIIOTCS 33/1a4U C SIBHO 33JJaHHOU
bu3MYeCcKOi MOJIEIbIO, TO3BOJISIONINE TPUMEHSATh U3YUEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjeiia Kypca, TaK U WHTETPUPYS 3HAHHS U3
pa3HbBIX pa3nesnoB. /[ KauyeCTBEHHBIX 3a/ad MPUOPUTETOM SBJISIOTCS 3aJaHUS Ha
OoOBbsICHEHHE TpOTeKaHusi (U3MYECKUX SIBJICHHM M MPOILIECCOB B OKPY>KAIOIIEH
KU3HHU, TpeOyrolue BbIOOpa (QU3MYECKONM MOJEIM Il CHUTyallud MPaKTUKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ t1peboBanusamu DPI'OC COO k wmaTepuaiIbHO-
TEXHUYECKOMY 00eCIedeHHI0 yueOHOro mpoiiecca 0a30BbIil ypOBEHb Kypcadu3UKH
Ha YPOBHE CpeIHero oO0miero oOpa3oBaHUs JODKEH H3ydaThCs B YCIOBHSX
MpeIMETHOr0 KaOuHeTa (U3UKK WIM B YCIOBUSX MHTETPUPOBAHHOrO KaOWHETa
MPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKIAa. B kabuHeTe (DU3MKU MOKHO OBITH
HE00XoauMoe J1abopaTopHOEe OOOpYJOBaHUE JUIsl BBIMIOJIHEHHUS] YyKa3aHHBIX B
nporpamMme 1o GU3NKE YICHHUYCCKUX MPAKTHYECKUX padOT M JIEMOHCTPAIMOHHOE
o0opy1oBaHUE.

JIeMOHCTpallMOHHOE  000pyJ0oBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C
OPUHIIUIIOM MHUHUMAJIBHOM  JOCTAaTOYHOCTH U  OOECHEeYMBAET IOCTAaHOBKY
MEPEUNCIICHHBIX B TpOrpaMMe 10 (HU3WKEe KIFOUYEBBIX JEMOHCTPAIMA s
WCCJICIOBAHMUSI  M3yYaeMbIX SBJICHWMA W  TIPOIECCOB, OMIHPUYECKHX U
byHIaMEHTATBHBIX 3aKOHOB, MX TEXHUYECKUX MMPUMEHEHHUH.

JlabopatopHoe 00OpyIOBaHHE MJII YYCHUYECKHX MPAKTUYECKUX pPadboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMITJIEKTa Ha JABYX OOydYarommxcs. TeMaTHdecKHe KOMIUICKTHI
7a00paTopHOTO O000OPY/IOBAHUS JOJKHBI OBITh TOCTPOSHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AQHAJIOTOBBIX U IU(MPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTEILHBIX CUCTEM B BUJI€ IM(PPOBBIX J1aOOpATOPHiA.

OCHOBHBIMH LETAMH U3YUYEHUST GUBUKHU B 00111eM 00pa30BaHUU SBIISIOTCS:

e popMHUpOBaHWE HWHTEpPECA W CTPEMJICHHS OOyYalOmUXCS K HAyYHOMY
W3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIUIEKTYaJbHBIX M TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHUE TPEJCTABICHUH O HAYyYHOM METOJ]Ie TO3HAHUA U (HOPMHPOBAHUE
MCCJIEIOBATEILCKOTO OTHOIIEHUS K OKPYKAIOITUM SIBJICHUSIM;

« popMUpOBaHNE HAYYHOTO MUPOBO33PECHHS KaK Pe3ysIbTaTa U3YYEHUSI OCHOB
CTpOEHUS MaTepuu U QyHIAMCHTAIBHBIX 3aKOHOB (DM3HKH;

e hopMUPOBaHNE YMEHUHN OOBSICHSTH SBJICHUS C UCIIOIb30BaHUEM (PHU3UIECKUX
3HAHWM ¥ HAYYHBIX JOKA3aTEIhCTB;

e popMUpOBaHUE TPEACTABICHUA O pONM (PUBUKU JUIsI PAa3BUTUA JPYTUX
CCTECTBEHHBIX HAyK, TCXHUKH U TEXHOJIOTHH.

JlocTikeHne 3THX Ieneld 00ecreyrBaeTcs PEIIeHneM CIEAYIOMUX 33134 B

mporiecce u3ydeHus Kypca (Gu3uku Ha YpoBHE CPEIHETO O0IIeT0 00pa30BaHuUS:



e MPUOOPETEHUE CUCTEMBbI 3HAHUNU 00 00X (PU3HMUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAs MEXaHUKy, MOJEKYJSpHYI0 (U3HKY,
IEKTPOJUHAMUKY, KBAHTOBYIO (PM3HKY U DJIEMEHTHI aCTPODU3HUKY;

o popMUpOBaAHNE YMEHUM IPUMEHSITH TCOPETUUCCKUE 3HAHUS JJIT OOBICHCHHUS
(bU3NYECKUX SIBICHUHN B IPUPOJIE U JJIS IPUHITHS IPAKTUICCKUX PEIICHUHN
B ITOBCEHEBHOM KU3HU;

¢ OCBOGHHE CIOCOOOB pEHIeHUs pPa3IuYHbIX 3aJad C SBHO 3aJIaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOJPa3yMEBAIONIMX CAMOCTOATEIHHOE
co3/anue PU3NYECKON MOJIENH, aICKBAaTHON yCIIOBUSM 3aJ1a4uH;

e IOHUMaHWE (PU3NUECKHNX OCHOB W TPUHITUIIOB JCHCTBUS TEXHUYCCKUX
YCTPOUCTB M TEXHOJOTUYECKUX MPOIIECCOB, UX BIUSHUS HA OKPYKAIOUTYIO
cpeay,

¢ OBJIQJICHUE METO/JaMU CaMOCTOATEIHHOTO TUIAHUPOBAHUSA W TPOBEACHUS
(bu3MYEeCKUX SKCIEPUMEHTOB, aHalIN3a W HHTEpIpeTanuu UHGOpMaIli,
OIIpE/IEeNICHUS IOCTOBEPHOCTHU MOJYUYEHHOTO PE3yJIbTaTa;

e CO3/IaHUE YCJIOBHM Il Pa3BUTHUS YMEHUU MPOEKTHO-HCCIIEI0BATEIBCKOM,
TBOPYECKOH J1€ATEIbHOCTH.

Ha wuzyuenue ¢usuku (0a30BbIi ypOBEHb) HAa YpPOBHE CPEIHErO OOIIEro
oOpa3oBanus orBojautcsa 136 yacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xacce — 68 vacoB (2 yaca B HeZIEIIO).

[Ipennaraemeiii B mporpamMme 1o ¢u3NKe TEpeuyeHb JTa0OpaTOPHBIX U
MPAKTHUECKUX paboT SBISIETCS PEKOMEHIIOBAaHHBIM, YYHUTENb JeJaeT BHIOOD
MpOBEeNCHMUSI JTa0OPATOPHBIX pPadOT ¥ OMBITOB € YYETOM HMHIAWBHAYaTbHBIX
0COOEHHOCTEM 00yUYaroIMUXCS.



COILEPKXAHUE OBYYEHUSA
10 KJIACC

Pa3znen 1. ®u3uka u MeTOIbI HAYYHOTO MIO3HAHMS

®duszuka — Hayka o mnpupojae. HayuHble METOABI MO3HAHUA OKPYKAIOIIETO
mMupa. PoJib 3KcriepuMeHTa U TEOPUH B IPOLIECCE MO3HAHUS IPUPOIbI. DKCIIEPUMEHT
B (pusuke.

MopaenupoBanue (QU3MYECKUX SBICHUN M IporieccoB. HayuHbie TUMOTE3HI.
du3nyecKue 3aKOHbI U TEOPUH. ['paHUIIbl NPUMEHUMOCTU (DU3NUYECKUX 3aKOHOB.
[IpyHIMT COOTBETCTBHS.

Pons u mecto ¢u3uku B GOpMHUPOBAHUM COBPEMEHHOW HAyYHOH KapTHHBI
MHPAa, B IPAKTHUYECKOUN JACITEITbHOCTH JIFOJICH.

Jlemoncmpayuu

AHaJIOTOBBIE U IUGPOBBIE HM3MEPUTEIIbHBIE TPHOOPHI, KOMIIBIOTEPHBIC
JIATYUKHU.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe aABuxKeHue. OTHOCUTEIBHOCTh MEXaHUUYECKOTO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

ITepemelienne, CKOpocTh (CpedHsisi CKOPOCTb, MTHOBEHHAasi CKOPOCTh) M
YCKOPEHHE MAaTEepUabHOW TOYKH, MX MPOEKIMH HA OCH CUCTEMbI KOOpJHHAT.
CloxeHue nepeMenieHuil U CII0KEHUE CKOPOCTEH.

PaBHOMepHOE W pPaBHOYCKOpPEHHOE MpsMOJIMHEWHOe nBuxkeHue. ['paduku
3aBUCHUMOCTH KOOpPJIHMHAT, CKOPOCTH, YCKOPEHUs, MyTH U [epeMENIeHUs
MaTepUaIbHOM TOYKH OT BPEMEHHU.

CBobOosHOE najieHue. Y CKopeHue CBOOOTHOTO A ICHUS.

KpuBonuneinnoe nBuxenune. J[BuxkeHrne MaTepruagbHON TOUKH TTOOKPYKHOCTH
C MOCTOSIHHOW MO MOJYJI0 CKOPOCTBIO. YTIIOBAasi CKOPOCTb, JIMHEIHAsi CKOPOCTb.
[lepuon u yactora obpaienus. LleHTpocTpeMUTENbHOE YCKOPEHHUE.

TexHuyeckre yCTpPOICTBA W MPAKTUYECKOE MPUMEHEHHUE: CHUIOMETP,
JBH>)KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeJavn.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, MILTIOCTPAIUS KHHEMAaTUUECKUX XapaKTEPUCTUK
JBH>KCHUS.

[IpeoOpazoBanue ABUKEHUHN C UCIIOJIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXE U B Pa3peKEHHOM MPOCTPAHCTBE.

HaGnronenue aBmxeHus: tena, OPOIIEHHOTO MO yIJIOM K TOPU30HTY U
TOPU30HTAJIBHO.



N3mepenne yckopeHusi CBOOOIHOTO MaJACHHUS.

Hanpagiienue ckopocTu npu ABH>KEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxkcnepumenm, nabopamopmvie pabomsi

N3yueHne HEpaBHOMEPHOTO ABHXKEHUS C LEJIbIO ONMPEACICHUS MTHOBEHHOM
CKOPOCTH.

HccnegoBanne COOTHOWICHUST MEXIY IYTSIMHA, NPOWJAECHHBIMH TEJIOM 32
MOCJIEAOBATENbHBIE PAaBHBIE MPOMEKYTKH BpPEMEHU INIPU PABHOYCKOPEHHOM
JBUKEHHUH C HAYaJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydenue nBMKEHHUS MIAPUKA B BA3KOM )KUIKOCTH.

N3yuenue nBrxeHUs Tea, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipyammn  otHocuTensHOCcTH  ['amumnes.  IlepBelii  3akoH  HproToHna.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Tena. Cuina. [lpunnun cynepnosunuu cui. Bropoiut 3akoH Herotona
JUUI MaTepUaabHON TOUKMU. Tpernii 3akoH HeroTOHA 1151 MaTepHalbHBIX TOUEK.

3akoH BcemupHoro tiaroreHus. Cuna Tskectu. IlepBasgs kocMuueckas
CKOPOCTb.

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

Tpenue. Buael Tpenus (mokosi, ckonbxkeHus, kauenusi). Cuina tpenus. Cyxoe
Tpenue. Cuma TpeHus: CKOJIbKEeHUs U cuiia TpeHus nmokos. Kosddumument tpenus.
Cuita conpoTHBIIEHUS MPU JIBUKEHUU TEJA B KUAKOCTU WIIU ra3e.

[TocTymarenbHOE 1 BpamnaTebHOE IBM)KEHUE a0COIIOTHO TBEPIOTO TEa.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaileHus. Ilimedo cuibl. YcnoBus
paBHOBECHUS TBEPAOIO TEA.

TexHuueckrue YCTpPOWCTBA U IMPAKTUYECKOE IPUMEHEHUE: IOAIIUITHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenune nHepuu.

CpaBHeHHE Macc B3aMMOIEHCTBYIOIINX TEJL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CrnoxeHnue cui.

3aBUCUMOCTh CHJIBI YIIPYTOCTH OT JehOpMaIiiH.

HesecomocTs. Bec Tena nmpu yCKOpEeHHOM MOABEME U AJCHUH.

CpaBHeHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIbKECHHUSI.

VYcioBust paBHOBECHS TBEPAOTO Tena. Buabl paBHOBECHS.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

N3ydenue nBmxeHus Opycka 1o HaKJIOHHOM MIOCKOCTH.



HccnenoBanne 3aBUCHUMOCTH CUJI YOPYTOCTH, BO3HUKAIOLIMX B MPYKUHE U
PE3UHOBOM 00pasIie, OT ux nedopmanumu.

UccnenoBanne ycimoBHil pPaBHOBECHS TBEPAOTO Tejla, HWMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus 6 mexaHuke

Nmmnynsc MaTepuanbHOM TOYKM (TeNla), CHUCTEMbl MaTepUajbHBIX TOYEK.
NMnynbc CHIIBI M1 U3MEHEHUE HUMITYJbCa TeJa. 3aKOH COXPAHCHHS HUMITYJIbCa.
PeakTuBHOE IBUKEHHE.

Pa6Gora cuiiel. MOITHOCTE CHUJIBL.

Kunernueckass sHeprus MarepuaibHOM Touku. Teopema 00 H3MEHEHUU
KUHETUYECKOU YHEPTUMU.

[TorenuuanbHas SHEprusl. [TorennmanbHas SHEprus YIIPYyTO
nedopMupoBaHHOM TIpykuHBL. [loTeHIIMaMbHAS SHEPTHs TeJla BOJIU3HU TOBEPXHOCTH
3emun.

[ToreHuuanbHple W HENOTECHUUAIBHBIE  CHJIBL CBsi3b  pabOTHI
HEMOTEHIMAIBHBIX CHJI C U©3MEHEHUEM MEXAHUYECKOM YHEPTUU CUCTEMBI TEN. 3aKOH
COXpPAaHEHUs] MEXaHUYECKON SHEPIUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckne yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHUE: BOJOMET, KOIED,
MPY>KUHHBII TUCTOJET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE 1BMKEHME.

[lepexoa MOTEHIMATBLHON SHEPTUH B KHHETUYECKYIO U OOPaTHO.

Vyenuueckuii sxcnepumenm, 1abopamoprwie pabomaol

N3yuenune abCOMOTHO HEYTIPYTOTO yAapa ¢ TOMOIIBIO IBYX OJTMHAKOBBIX
HUTSIHBIX MAsSTHUKOB.

UccnenoBanue cBsA3M pabOTHI CHIIBI ¢ U3MEHEHUEM MEXaHWYECKOW SHEPTHUH
TeJIa HA MPUMEPE PACTSIKEHHS] PESUHOBOIO JKI'yTa.

Pa3znen 3. Mogiexkyasipaasi pu3nuka v TepMOIMHAMHUKA

Tema 1. Ocnogvl MONEKYAAPHO-KUHEMUUECKOT MeopulU

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJISIPHO-KUHETUYECKON TEOPUU U HUX OIBITHOE
obocHoBanue. bpoyHoBckoe nBmwxkenue. Juddysus. Xapakrep ABWKCHHUS H
B3aUMOJECUCTBUS YacTULl BenlecrBa. MoJenu CTpOEHHS Ta30B, KUIAKOCTEH U
TBEPIBIX TE U 00BSICHEHHE CBOMCTB BEIIECTBA Ha OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemectBa. [loctosiHHas ABoraapo.

TemnoBoe paBHOBecue. Temneparypa u €€ usMmepenue. lllkama remneparyp
Llenbcus.



Mopens  upeanmpHOoro raza. OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KUHETUYECKOW TEOpUU HJCAIbHOTO Tas3a. AOCONIOTHas TeMIleparypa Kak Mepa
CpPEIHEN KWHETHYECKON SHEpPruy TEIUIOBOrO JBMXKEHUsA dvacTull rasza. Illkama
temnepatyp KeneBuna. ['a30Bble 3akoHBI. YpaBHeHHe MeHaeneeBa—KiamnepoHa.
3akoH [lansToHa. M30mpouecchl B MACANBHOM Ta3e C MOCTOSHHBIM KOJIMYECTBOM
BemiecTBa. [ paduueckoe mpencTaBiICHUE H30MPOLIECCOB: H30TEPMa, H30X0pa,
n3o0bapa.

TexHuuecKrue yCTpPOMCTBA M NPAKTUYECKOE MPUMEHEHHUE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbITHl, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHE BellecTBa, Qororpaduu
MOJIEKYJI OPraHUYECKUX COECIMHEHUN.

OmnbiTel 0 AUPGY3UH KUIKOCTEN U ra30B.

Mosens OpOyHOBCKOTO JTBUKECHHUSL.

Mogens onbita LlTepHa.

OneITsl, JOKa3bIBAIOIINE CYyILIECTBOBAHUE MEXMOJIEKYJISIPHOTO
B3aIMOJIEUCTBHS.

Mopuenb, WUIIOCTpUpYOLIas IPUPOAY JaBICHUS I'a3a HA CTEHKU COCY/a.

OneITBl, WUIFOCTPUPYIOLIME YPABHEHHE COCTOSHMSI HJI€AJIBHOTO Tasa,
U30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomoi

OmnpeneneHrne Macchl BO3/lyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEpPEHUM
00bEMa KOMHATBI, JJaBJIICHUS U TEMIIEPATyphl BO3/lyXa B HEMl.

HccnepoBanue 3aBUCUMOCTH MEXAY MapaMeTpaMu COCTOSIHHSI pa3pe:KEHHOTO
rasa.

Tema 2. Ocno6bl mepmoouHamurku

TepMoanHamMuueckass cucTeMa. BHYTpEeHHssI SHEpPIrusi TEPMOANHAMUYECKON
CUCTEMBI U criocoObl e€ n3meHeHus. KonnuectBo temnoTsl v padbora. BHyTpeHHss
HEprus  OJAHOATOMHOTO  MJAEAJbHOro  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKIIMS, U3ITyYeHHUE. Y IeJIbHAs TEIUIOEMKOCTh BEIECTBA.
KonuyecTBoO TEMI0THI NpHU Terjonepeaaye.

[Tonsitue 06 agmabarHoM mnpouecce. IlepBblii 3aKOH TEPMOJIMHAMUKHU.
[IpumeHeHre mepBOro 3aKOHAa TEPMOAMHAMUKH K H3ompoleccaM. ['padpuueckas
WHTEpHIpeTanus padoThl rasa.

Bropoii 3akon TepmomuHaMuku. HeoOpaTHMOCTh MPOIIECCOB B MPHUPOJE.

TerutoBble MamvHbL. [[pUHIMIIBI AEWCTBUS TEILUIOBBIX MAIIUH.
[IpeoOpa3zoBanusi sHEpruM B TEIUIOBBIX MammHaX. Kosdduiment mnome3noro
nevctBus TtemnoBod mamuHbl. [ukn KapHo u ero kosdduimeHT mnosie3HOro
JeHCTBUS. DKOJIOTUYECKUE MPOOIEMBI TETIOIHEPTETUKH.



TexHuyeckre yCTpOMCTBA W MPAKTUYECKOE NPUMEHEHHE: JBUTATEINb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHue BHYTpEHHEH SHEpPrud Tejla MPU COBEPIICHUH PAOOThI: BHUIET
npoOKK U3 OYTBUIKM TOJ JCHCTBHEM CKAaTOro BO3iAyXa, HarpeBaHue s¢dupa B
JaTYHHOU TpyOKe MyTEM TpeHUs (BUACOJEMOHCTPALIHS).

N3MeHeHne BHYTpEHHEHN SHEPTUu (TEMIIepaTyphl) Teja MU TeIionepeaaye.

OmeIT mo anuabaTHOMYy pACIIMPEHUI0 BO3AyXa (OMBIT C BO3AYUIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, JBUTATENSI BHYTPEHHETO CTOPAHUSI, PEAKTUBHOIO
JIBUTATEIIS.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomuwl

N3MepeHune ynenbHOU TEMITOEMKOCTH.

Tema 3. Aepezamnusie cocmosanusa eeuecmea. Dazosvle nepexoovl

[TapooOpa3oBanue U KoHjeHcalus. Mcnapenue u kumneHue. AOCOIMIOTHAS U
OTHOCHUTEJIbHASL BJIAXXHOCTh BO3AyXa. HacelllleHHBbIA map. YAenbHas TEmIoTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUIICHUS OT JIaBJICHUSI.

Tépnoe Teno. Kpucramnuyeckue u amopdHbie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpemeHHble MaTepuanbl. [L1aBieHue wu
KpUcTaJUTM3aIus. Y IeJabHasl TerioTta miasieHus. Cyoaumanus.

YpaBHEeHUE TETIOBOTO OajiaHca.

TexHuyeckre yCTpPOMCTBA W MPAKTUUECKOE MPUMEHEHUE: TUTPOMETp H
MICUXPOMETP, KaJIOPUMETP, TEXHOJIOTUU MOJTYUYECHHS] COBPEMEHHBIX MATEPHAIIOB, B
TOM YHUCJIE HAHOMAaTepUaJioB, U HAHOTEXHOJIOTHUHU.

Jlemoncmpayuu

CBoiicTBa HACHIIIEHHBIX MAPOB.

Kunenue npu noOHM>XKEHHOM JIaBJICHUH.

CnocoObI U3MEpEeHUs BIaXKHOCTH.

HaOnronenue HarpeBaHus U MIaBJICHUS KPUCTAUIMYECKOTO BEIIECTBA.

JleMoHcTpalusi KpuCTasioB.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomol

N3mepenre OTHOCUTENIBHOM BIAXXHOCTH BO3AyXa.

Pa3znen 4. DjieKTpoAUHAMUKA
Tema 1. Inekmpocmamuka
OneKkTpu3anus Tel. OJEeKTpUYecKuil 3apsiA. JlBa BuAa BIEKTPUUECKUX
3apsnoB. [IpOBONHUKM, OUANEKTPUKU W TOJYNPOBOJHUKH. 3aKOH COXPAHEHUS
AIEKTPUYECKOTO 3aps/a.
BzaumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHbli 3IE€KTPUUECKUI 3apsi/Il.
Onextpuyeckoe nose. Hanpsxk€HHOCTh 3ekTpruueckoro nosis. [lpuHumn



CYHEPHO3ULHUN IEKTPUUYECKUX NoJIe. JIMHUKM HanpsKEHHOCTU SJIEKTPUYECKOIO
OJISL.

Pabota cun anextpocratuyeckoro noJjs. [lorennuan. PazHoCTh MOTEHIIMATIOB.
[IpOBOAHUKN M HOHUDJIEKTPUKH B DIIEKTPOCTATHUYECKOM IMoje. JManekTpudeckas
MIPOHUIIAEMOCTb.

OnexktpoémkocTs. KonaeHcaTop. DAeKTpOEMKOCTh MIOCKOTO0 KOHJEHCATOpPA.
DOHeprus 3apsLKEHHOTO KOHAEHCaTopa.

TexHuyeckre yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPOCKOI,
AIIEKTPOMETP, JJIEKTPOCTaTHUECKas 3alluTa, 3a3eMJICHHE BJIEKTPONpHOOpOB,
KOHJICHCATOp, KOMMMPOBAJIBHBIN anmnapar, CTpyWHBIN IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIMII ACUCTBHUS 3JIEKTPOMETPA.

B3aumopenicTBre Ha3IEKTPU30BAHHBIX TEI.

DIIEKTPUYECKOE TOJIE 3aPSKEHHBIX TEI.

[IpoBOAHMKH B 3JIEKTPOCTATUYECKOM ITOJIE.

DIIEKTPOCTaTUYECKAs 3a1IUTA.

JIMDAEKTPUKH B 3JIEKTPOCTATUYECKOM II0JIE.

3aBUCHUMOCTh  DJIEKTPOEMKOCTH IIJIOCKOTO KOHJEHCAaTOopa OT IUIOLIAAu
IJIACTUH, PACCTOSIHUS MEXKIY HUMU U JTUDJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsLKEHHOTO KOHAEHCATopa.

Vuenuueckuii sxcnepumenm, 1abopamopmvie pabomoi

N3mepenne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmosannslit 3nekmpuueckuit mok. Toxu 6 paznuunwix cpeoax

DJIEKTPUYECKU TOK. YCIOBHS CYIIECTBOBAHMS DSIJIEKTPUUYECKOIO TOKA.
Nctounuku Toka. Cuna Toka. [IoCTOSTHHBIN TOK.

Hanpsoxenue. 3akon Oma 11 yyacTKa HETH.

DJIEKTPUYECKOE COIMPOTUBJIEHUE. Y IEJIBHOE CONPOTHUBJIEHUE BEIIECTBA.
[TocnenoBarenbHOE, MAPAILIETBHOE, CMEIIAHHOE COEAUHEHUE TPOBOJHUKOB.

Pabora onexkTpudeckoro Toka. 3akoH JDkoyms—Jlenma.  MoimHOCTh
AIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYILASI CUJIA U BHYTPEHHEE CONIPOTUBJIEHUE NCTOYHUKA TOKA.
3axoH OMa 15 MOJTHOM (3aMKHYTOM) AJIeKTpuueckoil ienu. KopoTkoe 3aMbIkaHUE.

ONEKTpOHHAsi  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCUMOCTD
CONPOTUBJIEHUSI METAILJIOB OT TemMIepaTypbl. CBEpXIpOBOJIUMOCTb.

DIIEKTPUYECKHM TOK B BakyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TosyripoBOIHHKH. CobOcTBeHHas 151 IIPUMECHAsT  MPOBOAUMOCTH
noJIynipoBogHUKOB. CBoicTBa P—N-miepexoa. [lomynpoBogHIKOBEIE PUOOPHI.

ONEeKTPUYECKU TOK B pacTBOpax M  paciuiaBax  dAJIEKTPOJUTOB.
DIIEKTPOJIUTUYECKAS JUCCOIUALINS. DIIEKTPOJIN3.



OnexkTpuyeckuid ToK B razax. CaMoCTOSTENbHBI M HECAMOCTOATENbHBIH
pa3psaa. Monuus. [1nazma.

TexHuueckue yCTpOHMCTBA M MPAKTHUYECKOE MPHUMEHEHHE: aMIIEpMETD,
BOJITMETpP, PEOCTaT, MCTOYHUKHU TOKA, DJIEKTPOHArpeBaTelbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS], BAKYYMHBIN ITHUOJ,
TEPMHUCTOPBI U (HOTOPEIUCTOPHI, TOTYTIPOBOTHUKOBBIN U0/, TaTbBaHUKA.

Jlemoncmpayuu

N3mepeHne cuiibl TOKa U HaITPSKEHUS.

3aBUCUMOCTh CONPOTUBIICHUS IIUIMHIPUYECKUX MTPOBOJIHUKOB OT JUTMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMmelnaHHOE COEAMHEHUE ITPOBOIHUKOB.

[IpsmMoe wu3MepeHHEe >SIEKTPOABMXKYILIEH cuibl. KoOpoTKoe 3aMblkaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COITPOTHUBIICHHUS.

3aBUCUMOCTb COIIPOTUBIICHUS METAJUIOB OT TEMIIEPATYPHI.

[1poBOIMMOCTB ANEKTPOIUTOB.

W ckpoBoii pa3psi 1 IpPOBOJUMOCTB BO3/1yXa.

OIHOCTOPOHHSISI NPOBOAMMOCTD TUOAA.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomuwl

N3yueHne CMEMIaHHOTIO COEIMHEHNS PE3UCTOPOB.

N3mepenne 3JIEKTPOABMKYILEH CHJIbI UICTOYHMKA TOKa M €ro BHYTPEHHEIO
CONPOTHUBJICHUS.

Habmronenue snekrpoiusa.

MexnpeaMeTHbie CBSA3H

N3yyenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiiacce OCYLIECTBISIETCS C
y4ETOM COIEP/KATEIBHBIX MEXIPEAMETHBIX CBS3€M C KypcaMu MAaTEMAaTHKH,
OMOJOrMU, XUMHUH, reorpaduu U TEXHOJIOTHH.

Meoicnpeomemnuvle nonamusi, CBSI3aHHBIE C M3YYEHHUEM METOJOB HAy4YHOTO
NO3HAHUS: SIBJICHUE, Hay4yHbIH (akT, rumote3a, (u3nyeckas BEIWYMHA, 3aKOH,
Teopusi, HaOMIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHNE, MOJIENb, U3MEPEHUE.

Mamemamuxa: penieHUEe CUCTEMbI ypaBHEHUH, TMHEITHAs QyHKIUs, Tapadoa,
runepOosia, uX rpadukd W CBOWCTBA, TPUTOHOMETPHUUYECKHE (DYHKIMU: CHHYC,
KOCHUHYC, TaHI€HC, KOTAaHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CII0)KEHUE BEKTOPOB.

buonocus: mexanudeckoe ABUXKEHUE B XKMBOW mpupoje, nuddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEMIOBOE PAaBHOBECHE),
AIIEKTPUYECKUE SIBJICHUS B )KMBOM IPUPOJE.

Xumus: TUCKPETHOE CTPOEHHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIpHAsl Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEN, )KUAKOCTEH U



ra3oB, JJIEKTPUUECKHME CBOMCTBA METAJUIOB, JJEKTPOIUTUYECKAS IOUCCOLMALINS,
rajbBaHHKA.

l'eoepagpus: B1axXHOCTh BO3LyXa, BETPbI, 0apOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHWE IBUIKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
YYET TpEHUS B TEXHUKE, MOMAIIUITHUKH, HCMOJb30BAHUE 3aKOHA COXPAaHEHUS
UMITyJIbca B TEXHHUKe (pakeTa, BOAOMET W JAPYrHUe€), JBUTaTelb BHYTPEHHEIO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOMUIBLHUK, KOHIUIIMOHEDP, TEXHOJIOTHH
MOJYUYEHUS] COBPEMEHHBIX MaTepHaJioB, B TOM YHUCJI€ HAHOMATEPUAIOB, W
HAHOTEXHOJIOTUH, JJEKTPOCTATUYECKAsl 3alllUTa, 3a3eMJICHHUE SJIEKTPONpPHUOOpPOB,
KCEPOKC, CTPYUHBIH IPUHTED, 3JIEKTPOHArpeBaTEIbHbIC puodopkI,
AJIIEKTPOOCBETUTEIIbHBIC TPUOOPHI, TaTbBAHHKA.

11 KIIACC

Pasznen 4. DjieKTpOAUHAMUKA

Tema 3. Maznummnoe noye. I1eKmMpoOMaAZHUMHAA UHOYKYUA

[TocrostHHble  MarHuThl.  B3anmMoOAEHCTBHME  MOCTOSIHHBIX ~ MArHUTOB.
MarnntHoe mone. Bekrop MarHuTHOM wuHAyKnmH. [IpuHIMn cynepnosuunu
MAarHATHBIX NOJieW. JIMHMM MarHUTHOM MHAYKUMU. KapTWHA JNMHWUKA MarHuTHOM
VHIYKIHAH TIOJISI IOCTOSIHHBIX MAarHUTOB.

MarnutHoe T1OJie TPOBOJAHMKA C TOKOM. KapTuHa JHMHAN WHAYKIUU
MAarHUTHOI'O TOJIS JUJIMHHOTO MPSIMOrO ITPOBOJHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO
MPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT OpcTena. BzanmoielicTBue mpoBOJHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HallpaBJICHHE.

Cuna Jlopeniia, €€ MOyJIb U HalpaBjieHue. J[BUKEHUE 3apsSyKEHHON YaCTUIIBI
B OJTHOPOJHOM MarHuTHoM mnojie. Pabora cuisr Jlopena.

SBneHne odnexkTpoMarHuTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
MHOYKUUAHW. OJIEKTPOABIKYIAS CWia HWHAYKIUU. 3aKOH 3JIEKTPOMArHUTHOU
nHaykunu dapanes.

BuxpeBoe »snekTpuyeckoe moJie. DJEKTPOABIKYIIAS CUJla WHIAYKIUUA B
MPOBOJIHUKE, IBUKYIIEMCS TOCTYIATEIILHO B OJTHOPOJHOM MarHuTHOM I10JIE.

IIpasuio Jlenna.

NuaykTuBHOCTH. SIBIEHME CaMOMHIOYKIMH. OJIEKTPOABWKYIIAs CuUja
CaMOMHAYKIIHH.

DHeprusi MAarHUTHOTO TOJISI KATYIIKU C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuueckne yCTPOMCTBA W MPAKTUYECKOE MPUMEHEHUE: TMOCTOSHHbBIC
MArHUThl, 3JEKTPOMArHUTHI, SJIEKTPOJABHUIATENb, YCKOPUTEIN 3JIEMEHTAPHBIX
YacCTULl, UHIYKIIMOHHAS T€Yb.



Jlemoncmpayuu

OnbIT Dpcrena.

OTKJIOHEHHE AIICKTPOHHOIO ITyYKa MarHUTHBIM T1OJIEM.

JIMHUY MHIYKIUA MAarHUTHOTO TIOJIS.

B3auMojelicTBrE IByX TPOBOJHUKOB C TOKOM.

Cuna Amnepa.

JlerictBue cvibl JIOpEHIIa Ha HOHBI AJIEKTPOJIUTA.

SIBNeHNE PIEKTPOMArHUTHON UHIYKIIUH.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JECKTPOJABIKYIIEH CHIIbI MHAYKIUA OT CKOPOCTH U3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHne CaMOUHTYKITUH.

Yuenuuecxuii sxcnepumenm, 1abopamopuvle pabomoi

N3ydeHne MaraHuTHOTO MOJIsL KaTYIIKU C TOKOM.

Uccnenosanue necTBUS MOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

UccnenoBanue siBIEHUS 3JIEKTPOMAarHUTHOW UHAYKIUU.

Pa3nen 5. Kosie6anust 1 BOJTHBI

Tema 1. Mexanuueckue u In1eKmpomazHumHole Kojlebanus

Konebarenbnast  cucrema. CBOOOJHBIE  MEXaHMUYECKHE  KoJieOaHUSI.
["apmonunyeckue konebanus. [lepuon, wactora, amrumryga u ¢dasza kojieOaHUM.
[IpyXMHHBIN MasTHUK. MaTremMaTHYeCKH MasTHUK. YPaBHEHHE TapMOHUYECKHUX
kosebanuii. [IpeBparieHue s3Heprun Npyu rapMOHUYECKUX KOJIeOaHUSIX.

Konebarenbuplii KOoHTYp. CBOOOJHBIE 3JIEKTPOMAarHUTHBIE KOJI€OaHUSI B
UJeaJbHOM KO0JIEOATeIbHOM KOHTYpe. AHAJOTUS MEXKIYy MEXaHUYEeCKUMU W
AIEKTPOMArHUTHBIMU KoJsieOaHusiMu. Popmyna TomcoHa. 3aKkOH COXpaHEHHUS
OHEPTUU B UJCATHHOM KO0JIeOATEIHHOM KOHTYPE.

[Ipencrapienne o 3aTyXarolmux KojeOaHusX. BeIHYKIeHHbIE MEXaHUUECKUE
KoJiebanus. Pezonanc. BeiHYX/I€HHBIE 3JIEKTPOMArHuTHHIE KOJIeOaHNs.

ITepemennbiii  TOK. CHHYCOMJANbHBI MEpPEMEHHBIM TOK. MOIIHOCTH
MEPEMEHHOT0 TOKa. AMIUIUTYJAHOE€ U JACHCTBYIOIIEE 3HAYEHUE CHUJIBI TOKa H
HaIpsHKCHUS.

Tpanchopmarop. [Ipons3BoACTBO, Mepenadya U MOTPEOJICHUE DIIEKTPUIECKON
SHEPIruM. JKOJIOTMYECKUE PUCKU TPHU MPOU3BOJICTBE AIEKTposHepruu. KynpTypa
MCIIOJIb30BaHUs AJICKTPOIHEPTUH B TIOBCETHEBHOMN KU3HMU.

TexHuueckne yCTpOMCTBA W MNPAKTUYECKOE IPUMEHEHHE: DIICKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOT'0 TOKA, JIMHUU AJIEKTpoNepeaay.

Jlemoncmpayuu

UccnenoBanne mapamMeTpoB KoiIeOATETbHOW CHUCTEMBI (TIPYKUHHBIN WM
MaTeMaTUYECKUI MaITHUK).



Habmronenue 3aryxarommx KojieOaHUi.

HccnenoBanre CBOMCTB BBIHYKJIEHHBIX KOJIEOaHUM.

Hab6nronenue pe3onanca.

CB0OOOIHBIE 2JIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcumiorpaMmsl (3aBUCHUMOCTH CUJIBI TOKA M HAMPSKEHUSI OT BPEMEHU) IS
AIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mnpu MOCIENOBATENIbBHOM COEAMHEHUU PE3UCTOpA, KATYLIKU
WHIYKTUBHOCTH U KOHJIEHCATOPA.

Mopens TMHUM IEKTPONepeaauH.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabomsi

HccnepoBanue 3aBUCMMOCTH NEPUOJA MajbIX KoJieOaHUM Ipy3a HA HUTU OT
JUIMHBI HUTH U MaccChl Tpy3a.

UccnenoBanue nepeMeHHOTO TOKA B IIENU U3 TTOCJIEA0BATEILHO COSUHEHHBIX
KOHJICHCATOpa, KaTYyIIKW U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMpoMazHUMHbBLE 60IHbL

Mexannueckue BOJHBI, ycinoBusa pacrpoctpaHeHusa. Ilepuon. CkopocTb
pacrpocTpaHeHuss U JyIMHAa BOJIHBL. [lomepeuHble W TPOAOJBHBIE BOJIHBL.
WNurtepdepenius u audpaxkius MEXaHU4eCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ poMKkocTh 3ByKa. BricoTa ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUS U3IyUYEHUS! 3JIEKTPOMATHUTHBIX BOJIH.
B3aumnas opuentanus BektopoB E, B, V B anektpomarauTHoil BosHe. CBOWCTBA
AJIEKTPOMATHUTHBIX BOJIH: OTPa)XEHUE, MPEJIOMIICHUE, MOspu3alus, udpakxius,
unrepdepenius. CKopocTh JIEKTPOMArHUTHBIX BOJIH.

[Ixana >M€KTPOMArHUTHBIX BOJIH. [IpuMeHEeHHE AJIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBbITY.

[TpuHLIMIBI paguOCBsI3U U TeNeBUACHUS. Panquonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH Cpe/Ibl.

TexHudyeckre yCTPOMCTBA M TMPAKTUYECKOE TNPUMEHEHHE: MY3bIKaJIbHBIC
MHCTPYMEHTHI, YJIbTPAa3BYKOBasi JUArHOCTUKA B TEXHUKE WM MEAHIIMHE, pajaap,
pamuonpuéMHHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neusb.

Jlemoncmpayuu

OO6pa3zoBaHue U pacIPOCTPAHCHHUE TTOTIEPEYHBIX U TTPOJIOIHHBIX BOJTH.

KomneOGmromieecs Te10 kKak MCTOYHUK 3BYKa.

Hab6nronenue orpakeHus: 1 MPEeTOMIICHUSI MEXaHUYECKUX BOJTH.

Habmronenue untepdepeHiuu u Audpakiimiu MEXaHUYECKUX BOJIH.

3BYKOBOW PE30HAHC.

HaGnronenue cBsi3u TPOMKOCTH 3BYyKa M BBICOTHI TOHA C aMILUTUTYIOU U
4acTOTOM KOJIeOaHMH.



HccnenoBanne  CBOMCTB ~ AJIEKTPOMATHUTHBIX  BOJIH: OTpPaKEHHUE,
npesioMJIeHUE, NoJsipu3anus, udpakius, “HTepdepeHIus.

Tema 3. Onmuka

I'eomerpuueckas onruka. lIpsmMonnHENHHOE pacHpoOCTpaHEHUE CBETa B
oaHOpoiHOM cpeae. JIyu cBera. ToueuHblii ICTOYHUK CBETA.

OTtpaxkenue cBera. 3aKOHbI oTpaxkeHusi cBeTa. [locTpoeHue n3oOpaxeHuit B
IIJIOCKOM 3€pKaJle.

[Ipenominenue cBera. 3aKOHBI MPEIOMIIEHHUS CBeTa. AOCONIOTHBIN MOKa3aTeb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbli yroa IMOJHOTO
BHYTPEHHETO OTPaKECHUSI.

Hucnepcus ceeta. ClioxHbINM cocTaB Oejoro ceera. L[Ber.

Cobwuparorniue 1 paccerBarolye JIMH3bL. ToHKas TnH3a. DOKYCHOEPACCTOSHUE
U ONTHYECKasi cuia TOHKOW JuH3bL. [locTpoenne n3obpakeHuii B coOOMparonmx u
paccenBaromux JuH3ax. @opMyna TOHKOM JIMH3bI. Y BETUYEHUE, TaBAEMOE JIMH30M.

[Ipenens IPUMEHUMOCTH F€OMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurtepdepenmusi cBeta. KorepeHTHble HMCTOUYHMKHU.
VY cnoBus HaOII0/IEHUS] MAKCUMYMOB 1 MUHUMYMOB B UHTEP()EPEHIITMOHHOMKAPTUHE
OT JIByX CUH(a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

HNudpakus cBera. JudpakimonHas peméTka. YcioBue HaOMOACHUS
[NIABHBIX ~MAaKCUMyMOB TIpM  TMAaJ€HHUHM MOHOXPOMATHYECKOr0 CBE€Ta Ha
TU(PAKIIMOHHYIO PEIIETKY.

[Tonapu3zanus ceera.

TexHuyeckre yCTpPOMCTBA M TNPAKTHUUECKOE MPUMEHEHUE: OYKH, JyMa,
dboToanmnapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAs
onTHKa, TU(PpaKIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpssmMonMHEHOE PacIpOCTPAHEHUE, OTPAKEHHE U MPEIIOMIICHUE CBETA.
OnTuyeckre npuOOpsHI.

[TonmHO€ BHYTpEeHHEE OTpakeHue. MoJiesib CBETOBOIA.

UccnenoBanue cBONCTB N300paKE€HUN B TMH3aX.

Mojenn MUKPOCKOIIA, TEJIECKOTIA.

Habnronenue narepdepeHiiuu crera.

Hab6nronenue nudpakmum ceeta.

Habmronenue nucnepcuu cBera.

[Tonydenue crekTpa ¢ TOMOIIBIO TPU3MBI.

[Toy4yenue criekTpa ¢ MOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Hab6nronenue nonsipusanuu cBera.

Vuenuueckuii sxcnepumenm, nabopamopmwie pabomuol



N3mepenue nokasaresns IpeJoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB M300paKEHUH B JIMH3AX.
Hab6nronenue nucnepcuu cBera.

Pa3nes 6. OCHOBBI cienUAJILHOM TEOPUHM OTHOCHTEIBLHOCTH
I'paHunIbl TPUMEHUMOCTH KJIACCUYECKOM MeXaHUKH. [IocTyaTsl ciermanbHON
TEOPUH OTHOCUTEJIBHOCTU: MHBAPUAHTHOCTh MOJYJSI CKOPOCTH CBETa B BaKyyMe,
MPUHINN OTHOCUTEIIBHOCTH DUHIIITEHA.
OTHOCUTENBHOCTh OJIHOBPEMEHHOCTU. 3aMEIJICHHE BPEMEHU U COKpaIlCHUE
JUTUHBL.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOMN YaCTHUIIBI.

CBsI3p MacChl C JHEPTUEH U UMITYJIbCOM PEIIATUBACTCKON YaCTHULIbL. DHEPTU
ITOKOS.

Pa3znen /. KBantoBas pusznka

Tema 1. Dnemenmuvl K6AHMOBOI ONMUKU

®otonsl. opmyna [1nanka cBsizu 3HEpruu HOTOHA C €T0 YaCTOTOW. DHEPrus
U UMITYJIbC (POTOHA.

OtkpsiTue u uccnegoBanue porodddexra. OnbiThl A. I'. CroneroBa. 3akoHbI
dbororddexra. YpaBHenue DiinHmreitHa s Gorosrddekxra. «KpacHas rpaHuia
dbotorddexra.

JlaBnenue cBera. OmnbiTel I1. H. JIebeaena.

XHUMHUYECKOE NEUCTBUE CBETA.

Texnuueckue yCTpOMCTBA M TPAKTUYECKOE NPUMEHEHHE: (OTOIIEMEHT,
dhoTomaTUMK, COTHEUHAs OaTapesi, CBETOINOI.

Jlemoncmpayuu

®oT03(¢heKT Ha YCTaHOBKE C IMHKOBOM TIACTUHOI.

WccnenoBanue 3aKkoHOB BHEIIHET0 GoTorddexTa.

CBeToauon.

Conneunast 6aTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiThl Pesepdopna mo paccesHHIO o -4acTHIIL.
[ImanerapHas mogzenb aroma. Ilocrymarel bopa. M3nydenwe u moriouieHue
(GOTOHOB TpU TEpEexoje aToMa C OJHOTO YPOBHS JHEPruv Ha Apyrou. Bumsi
cnekTpoB. CIIEKTp YPOBHEW HEPIrUU aTOMA BOJIOPOJA.

BonnoBele cBoiicTBa yactuu. Bonnel ne bpoinsa. KopnyckynsspHO-BOITHOBOM
JTyaJin3M.

CHoHTaHHOE U BBIHYX/ICHHOE U3JTyUCHHUE.

TexHudyeckue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOM), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Jlemoncmpayuu

Monens onbita Pesepdopna.

Omnpenenenue IIMHBI BOJIHBI Ja3epa.

Habmoienue nuHeyaThiX CIEKTPOB U3TYUCHHS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopmvie pabomoi

Hab6nronenue nuHeiyaToro criekTpa.

Tema 3. Amomnoe aopo

OKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CIIOXKHOCTh CTpoeHus sAnpa. OTkpeiTHe
paanoaktuBHOCTH. OnbITH Pezepdopaa no onpeaeneHnto cocraBa paaiuoakTHBHOTO
uznyuyenus.  CBoiictBa  anbda-,  Oerta-, ramMma-usiaydeHus.  BiusiHue
PaZOaKTUBHOCTH Ha KUBBIE OPraHU3MBI.

OTtkpeiTHEe npoToHa M HeilTpoHa. Hykionnas moxens sigpa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucno siapa. M3oromsl.

Anbda-pacnaa. OJEKTPOHHBIM UM TO3UTPOHHBIM OeTa-pacman. [amma-
U3IIy4eHHE. 3aKOH PAJHOAKTUBHOI'O PaCIajia.

DOHeprus cBA3M HyKJIOHOB B sifjpe. S nepHble cuiibl. JlegekT macchl sapa.

Anepnsie peakuuu. [lenenve n cUHTE3 AI€P.

Anepnsiit peaktop. Tepmosinepubiii cunTe3. [IpobiemMbl U EPCIEKTUBBI
AJIEPHON SHEPTETUKU. JKOJOTUYECKHE aCIIEKThI IAEPHON SHEPIETHKHU.

DneMeHTapHble YacTUllbl. OTKPBITHE MO3UTPOHA.

Mertonabl HaOJIOIEHUS U PETUCTPALIUU DJIEMEHTAPHBIX YACTHII.

@yH/1aMEHTaJIbHbIE B3aUMOACUCTBUSA. ENMHCTBO (pM3HUECKOW KAPTUHBI MUPA.

TexHuyeckne yCcTporucTBa U NPAKTUUECKOE IPUMEHEHHE: TO3UMETP, KaMmepa
Buiibcona, siiepHblil peakTop, aroMHas boMoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIIHNX YACTHULI.

Vuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue TpekoB YacTuil (110 rOTOBBIM (oTorpadusim).

Pa3jnes 8. DiieMeHThI aCTPOHOMMHU U ACTPOGU3UKH

Dtamnbl pa3BUTHS acTpoHOMUU. [IpuKIiIaiHOE 1 MUPOBO33PEHUYECKOE 3HAUCHUE
aCTPOHOMMUH.

Bupn 3Bé3mgHoro HeOa. Co3Be3qus, SpKAe 3BE3NBI, IUIAHETHI, MX BHIMMOC
JIBIDKCHHE.

Comnneunas cucTema.

Connue. ConHeuHas akTUBHOCTb. Mcrtounuk sHeprum ConHua u 3BE3.
3BE3/bI, UX OCHOBHBIE XapaKTEpUCTUKU. JlmarpamMma «CHEKTpaJIbHBIM Kiacc —
CBETUMOCTB». 3BE3NbI TJIABHOM IIOCJIEIOBATEIHPHOCTH. 3aBHCHUMOCTh «Macca —
CBETHMOCTbB» JIJIs 3BE3]] TJIaBHOM TOCJIeI0BaTeIbHOCTH. BHYTpeHHEe CTpoeHHE



3BE311. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUHN U 3Bostonnn ConHua u
3BE3]. DTanbl )KU3HU 3BE3]I.

Mneunsiii ITyte — Hama [Manaktuka. [lonoxenue u nmxenue CosiHLIA B
INanaktuke. Tunel ramaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPHI B AApax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ia. Paz0oeranne rajakTuk.
Teopus bonsmoro B3peiBa. PennkroBoe uzmydeHue.

Macmrabnas ctpykrypa Beenennoil. Meraranaktuka.

Hepeménnpie mpo6ieMbl aCTPOHOMUH.

Vuenuueckue nabnooenus

HaGnronenuss HeBOOPYKEHHBIM IJ1a30M C UCIOJIB30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUN I ONpPENeNICHUs MOJI0KEHN HEOECHBIX 0OBbEKTOB HA KOHKPETHYIO
JIaTy: OCHOBHBIE cO3Be3us1 CEBEPHOIO MOMYIIAPHS U SIPKUAE 3BE3BL.

Hab6nronenus B reneckon JlyHsl, minanet, Maeunoro [lyTu.

O0o01maroiee NOBTOPEHHE

Ponp ¢usuku u acTpOHOMUHM B HSKOHOMHUYECKOH, TEXHOJIOTHYECKOM,
COIIMAJIbHON M 3TUYECKOU cepax NeaTebHOCTH YeJIOBEKa, pOJib U MECTO (DU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOI HAy4YHOU KapTHHE MUPA, pojib (PU3UUECKON TeOpuun
B OpMUpPOBAHUY MPEACTABICHUI 0 (PU3HUUECKON KapTUHE MUPA, MECTO (PU3UUECKOM
KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX  E€CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUM O IIPUPO/IE.

MeknpeaMeTHbIE CBA3H

Nzyuenune xypca ¢uszuku 6a30Boro ypoBHs B 11 Kiacce OCyIIECTBISIETCS C
YUYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBS3€M C KypcaMHd MATEMATHKH,
OMONOTHU, XUMHUH, TeoTpadUuu U TEXHOJIOTHUH.

Meoswxcnpeomemnvie nowsimusi, CBSI3aHHBIE C M3YYEHHEM METOAOB HAYYHOTO
MO3HAHUA: SIBJICHWE, Hay4dHbIA (akT, TUMOTe3a, (Pu3nyeckas BETUYMHA, 3aKOH,
Teopusi, HAOIIOJCHUE, SKCIIEPUMEHT, MOJICTUPOBAHNE, MOJICIb, U3MEPEHUE.

Mamemamuxa: pelIeHUE CHUCTEMBl YPaBHEHUH, TPUTOHOMETPUYECKHE
(GyHKLIMU: CUHYC, KOCUHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXIECTBO, BEKTOPHl M MX IPOEKIHMH HA OCH KOOPAMHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOJIHBIC JJIEMEHTAPHBIX (DYHKIMH, MpU3HAKU TMOJI00US TpPEYroJbHUKOB,
OTIpeJIeNICHHE TIOMIAN TIIOCKUX (huryp u oObéMa Te.

buonoeus: »nextpuueckue SIBICHUS B JKHBOW Mpupoje, KoseOaTenbHbIC
JIBVKCHUS B KMBOM MPUPOIE, ONITUYECKUE SBIICHUSA B )KUBOM MPUPOJAE, IEUCTBUE
paauanyy Ha )KUBbIE OPraHU3MBl.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKasA CTPYKTypa TBEPIBIX
TeJI, MEXaHU3MbI 00Pa30BaAHUS KPUCTALNTNIECKON PEMIETKH, CIEKTPATbHBIA aHAIH3.



leocpagpusi:  MarHWTHBIE TIONMIOCA 3€MJIM, 3aJIeXH MAarHUTHBIX  PYI,
(doTochEMKa 3eMHOM TOBEPXHOCTH, MPEICKA3aHIE 3EMIICTPSICCHUH.

Texnonocus: TWHAW DIEKTpOIEpenad, TeHEepaTop MEPEeMEHHOrO TOKa,
JNICKTPOJIBUTATENb, MHAYKIMOHHAS TI€4b, pajap, pPaaHONPHEMHUK, TEICBU30D,
anTteHHa, TenedoH, CBY-meub, MPOEKIMOHHBINA ammapar, BOJOKOHHAs ONTHKA,
COJTHEeYHas Oatapesi.



IINTIAHUPYEMBIE PE3YJBbBTATBI OCBOEHUSA IIPOI'PAMMBI 110
®OU3UKE HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30BAHUA

OcBoenue yueOHOro mpeamera «®Du3Mka» Ha YpOBHE CPEIHETO OOIIETO
oOpa3oBanus (6a30BbI yPOBEHB) AOHKHO 00ECIIEUNTh JOCTHKEHUE CIICTYIONTUX
JMYHOCTHBIX, METAPEIMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3yJIbTaTOB.

JIMYHOCTHBIE PE3YJbTATBI

JIM4HOCTHBIE pe3yabTaThl OCBOCHHS yueOHOro npeamera «Du3uka» TOIHKHbI
OTpaXkaTb TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIUXCs PYKOBOACTBOBATHCS
C()OPMUPOBAHHON BHYTPEHHEH MO3MLIMENH JIMYHOCTH, CHCTEMOH ILIEHHOCTHBIX
OpUECHTALIMM, TO3UTUBHBIX BHYTPEHHHUX  yOEXIECHMH, COOTBETCTBYIOLIMX
TPaJIULMOHHBIM LEHHOCTSM POCCHUHWCKOrO OOIIECTBA, PACUIMPEHUE KUZHEHHOTO
OMbITA M OMbITA JESITEIILHOCTU B IMPOLIECCE PEANM3alMU OCHOBHBIX HAIpPABJICHHIM
BOCIIUTATEIBHOM JIEATEIbHOCTH, B TOM YUCJIE B YACTH:

1) rpasKaaHCKOro BOCIIUTAHHUS:

c(OPMHUPOBAHHOCTH IPAKIAHCKON MO3UIIMU 00YUaIOLIErocsl Kak aKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCHIICKOTO OOIIECTBA;

OpUHATHE  TPAJAULMOHHBIX  OOIIEYETOBEYECKUX TyMaHUCTUYECKUX U
JIEMOKpPAaTUYECKUX IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JI€ATEIbHOCTh B MHTEpPECaX IPakJaHCKOIro
OOLIECTBa, y4aCTBOBATh B CAMOYIPABIIEHUN B 00pa30BaTEIbHON OpraHu3aluy;

YMEHHUE B3aUMOJIEHCTBOBATh C COLMAIbHBIMU HHCTUTYTAMHU B COOTBETCTBHUU C
uX (PYHKIIUAMU 1 HA3HAYCHUEM;

TFOTOBHOCTb K TYMaHUTApHOW U BOJIOHTEPCKON AESITENLHOCTH;

2) IATPHOTHYECKOTO BOCTINTAHUS:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TpakIaHCKOU UJICHTUYHOCTH,
NaTPUOTU3MA;

[IEHHOCTHOE OTHOLIEHUWE K TOCYJApCTBEHHBIM CHUMBOJIAM, JOCTHXKEHHSIM
POCCUICKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOT 0 BOCIIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO TOBEACHUS;

CIIOCOOHOCTH OLICHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIlCHUS,
OPUEHTHPYSICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI W IIEHHOCTH, B TOM YHCIIE B
JESTEIIBHOCTH YYEHOT0;

OCO3HaHME JTUYHOTO BKJIAJla B MIOCTPOCHHUE YCTOMUMBOIO OYIyIIETO;

4) 3cTeTH4eCKOr0 BOCIUTAHMA:

ACTETUYECKOE OTHOIICHHE K MUPY, BKIIIOUAst 3CTETUKY HAy4HOI'O TBOPYECTBA,
npucyiero (U3N4YECcKoil HayKe;



5) TpyA0BOT0 BOCIIMTAHUSI:

MHTEpEC K pa3iuuHbIM cepam mpodecCHOHATBHON ACSITENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKON M TEXHUKOM, yMEHUE COBEPIIATh OCO3ZHAHHBIN BHIOOD
Oynymiel mpodeccuu u peaan30BbIBaTh COOCTBECHHBIC KU3HCHHBIE TIAHHI;

TOTOBHOCTH M CIIOCOOHOCTH K 00pa30BaHUIO U CaMO0OOpPa30BaHUIO B 00JIaCTH
(GU3UKY HA TPOTSYKEHUU BCEH JKU3HMU;

6) 3K0JIOrHYeCKOr0 BOCTIMTAHUS

c(OPMUPOBAHHOCTh HKOJIOTMUYECKON KyJIbTYpbl, OCO3HAHHE TJI00ATBLHOTO
XapakKTepa 3KOJOTMYECKUX MPOOIIEM;

IUTAHUPOBAHUE U OCYILECTBIICHUE JCHCTBUI B OKPYIKAOIIEH Cpeie HA OCHOBE
3HAHMS LIeJIed YCTOMYNBOIO Pa3BUTHUS YEJIOBEUECTBA;

pacUIMpEeHHE OMbITa JEATEIbHOCTH HKOJOTMYECKON HaNpaBlIEHHOCTH Ha
OCHOBE MMEIOIINXCS 3HAaHUH M0 (UBHKE;

7) MeHHOCTH HAYYHOT0 MO3HAHHUS:

c(OPMUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS GU3NUECKON HAYKH;

OCO3HaHWE LEHHOCTH HAay4YHOW JAESITENbHOCTH, TOTOBHOCTH B IMpOIECCE
U3y4YeHUs PU3NKHU OCYLIECTBISATH POEKTHYIO U UCCIEN0BATENbCKYIO ACSITENbHOCTD
WHJMBUAYAJIBHO U B TPYIIIIE.

METAITPEAMETHBIE PE3YJIbTATbBI

ITo3HaBaTe/ibHbIE YHUBEPCAJIbHbIEC yUeOHbIe 1eCTBUSA
ba3zoBble 1ornueckue AefcTBUA:
CaMOCTOSATENbHO  (QopMynIHMpoBaTh W aKTyaJIM3upoBaTh  MpoOJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh LENU ASATEIBbHOCTH, 3aaBaTh MAPAMETPHI U KPUTEPUU UX
JIOCTUXKCHUS,
BBISIBIIATH  3aKOHOMEPHOCTM UM MPOTUBOPEYUS B  PacCMaTPUBAEMBIX
(bU3UYECKUX SIBJICHUSX;
pa3pabarbiBaTh IJIaH pelieHus] TpoOJieMbl ¢ YY4ETOM aHaIU3a WMEIOLIUXCS
MAaTEPHUAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIESITEIBHOCTD, OLIEHUBATH COOTBETCTBUE PE3YJIBTATOB
1[EJISIM, OIIEHUBATh PUCKU MTOCIEACTBUMN JIESITEILHOCTH;
KOOPAWHUPOBATh U  BBINIOJHATH PpabOTy B  YCJIOBHUSX  peajbHOTO,
BUPTYAJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pPa3BUBATh KPEATUBHOE MBILUICHHUE [IPU PEUICHUU KU3HEHHBIX POOIJIEM.
Ba3oBnle ucciaenoBarebCcKue 1eHCTBUSA.
BJIAJIETh HAYYHOU TEPMUHOJOTUEN, KIFOUEBBIMU MOHITUAMU U METOIAMU
(bu3nYeCKON HAYKH;



BJIa/IETh HABBIKAMHU Y4eOHO-HCCIEA0BATEIbCKON U TMPOEKTHOM JNEATEIbHOCTH
B 005acTH (U3UKU, CHOCOOHOCTHIO U TOTOBHOCTBHIO K CAMOCTOATEIHLHOMY TOUCKY
METOJIOB pelIeHUs 3a7ad (PU3MUECKOrO COJEp)KaHus, NPUMEHEHUIO Pa3IMYHbIX
METO/I0B ITO3HAHUS;

BIAJE€Th BHUAAMU JEATEIBHOCTH MO TMOJIYYEHUIO HOBOTO 3HAHMS, €ro
UHTEPIIPETALMY, TPEOoOPa30BaHUIO W MPUMEHEHHIO B Pa3UYHBIX yYEOHBIX
CUTYaIUsIX, B TOM YHCJIE IPU CO3/IaHUU YUYEOHBIX TPOEKTOB B 00JIACTH (PU3UKU;

BBISIBJISITh NPUYMHHO-CIICACTBEHHBIE CBS3M U aKTyalIM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ PEeIIeHus, HAXOJUTh apTyMEHTHI JJIs I0Ka3aTeIbCTBA CBOMX
YTBEPKACHUM, 3a/1aBaTh apaMeTpbl U KPUTEPUH PEIICHUS;

aHAJIM3WPOBATh TOJYYCHHBIE B XOJE€ peHIeHHs 3a7aud pe3yJbTaThl,
KPUTHYECKH OIICHUBATh WX JJOCTOBEPHOCTH, MPOTHO3UPOBATH U3MEHEHHE B HOBBIX
YCIIOBUSIX;

CTaBUTh U (HOpPMyIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIIbHOCTH, B TOM YHUCJIE TIPH U3YUYCHUH (PU3UKH;

JaBaTh OILICHKY HOBBIM CUTYAIlUsIM, OLIECHUBATh IPUOOPETEHHBIN OTIBIT;

yMETb TNEPEHOCUTh 3HaHUSA 1O (U3MKE B MPAKTHUECKYIO 001acThb
KU3HEICSATEIbHOCTH;

YMETb UHTErpUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00J1acTel;

BBIIBUTATh HOBBIC UCH, TIPe/IaraTh OpUTHHAIBHBIC TTOIXO0/IbI  PEIICHUS;

CTaBUTH MPOOJIEMBI U 33]Ja4H, JOMYCKAIOIINE aTbTePHATUBHBIC PEIICHHS.

Pabora ¢ nunopmanueii:

BJIA/ICTh HABBIKAMU TMONy4YeHHs] WH(OpManuu (U3MUECKOTO COACPNKAHUS U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITENIbHO OCYIIECTBISATh IOWCK, aHaJM3,
CUCTEMAaTH3allMI0 M HHTEpIpeTanuio HHGOpMalMU pa3IMdHbBIX BUIOB U (opm
IpECTaBICHNUS;

OLIEHHBATH JI0CTOBEPHOCTh MH(OpPMALIUY;

UCTIONB30BaTh  CpPeACTBAa  MHQPOPMAIMOHHBIX W KOMMYHUKAIlMOHHBIX
TEXHOJOTHM B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3allMOHHBIX
3a/1a4 ¢ COOJTI0/IEHHEM TPEOOBAHU IPTOHOMUKH, TEXHUKH 0€30MaCHOCTH, TUTHUEHBI,
pecypcocOepexeHusi, TMPaBOBBIX M JTUYECKUX HOPM, HOPM HWHGOPMAIMOHHON
0e3011aCHOCTH;

co37aBaTh TEKCThbl (U3MYECKOTO COJEpKAHMS B PA3IMUHBIX (QopMarax c
y4€TOM Ha3Ha4YeHUs] HHGOPMAIIUHU U IETIEBON ayTUTOPUH, BEIOMpasi ONTUMAIBHYIO
(dbopMy npecTaBICHNUS U BU3yaIU3alliu.

KoMmyHHKaTHBHBIE yHUBepPCaJIbHbIE Y4eOHbIe 1efiCTBUSA:
OCYULIECTBJISITh OOIIEHUE HAa YPOKax (PU3UKHU U BO BHE-YPOUHOU JAEATEIBHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyalldii M CMAr4aTh
KOH(JIMKTHI;

pa3BEPHYTO M JIOTHUHO H3JIaraTh CBOIO TOYKY 3PEHUSI C HCIOJIb30BAHHUEM
SI3BIKOBBIX CPEJICTB;

MOHUMATh U WCIOJIBb30BATh MPEUMYIIECTBA KOMAHAHON M MHIMBHIYaTbHON
paboTHI;

BBIOMpATh TEMAaTHKy W METOJbl COBMECTHBIX NEHCTBUI C Y4YETOM O0OIIUX
MHTEPECOB M BOBMOXKHOCTEH KaKJIOTO 4iieHa KOJUICKTUBA;

NpUHUMATh [EJIM COBMECTHOM  JEATENbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEUCTBUS MO €€ JOCTUKEHHIO: COCTaBIATh IUIAH JACHCTBHIA,
pacmupenenartb poid ¢ y4€TOM MHEHHH Yy4YaCTHHUKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHOM padoThI;

OLICHMBATh KAYECTBO CBOETO BKJIa/1a M KaX/10r0 YYaCTHUKA KOMaH/Ibl B OOLIHIA
pe3ynbTar no pazpaboTaHHBIM KPUTEPUSIM;

mpenjaraTb HOBBIE TIPOEKTHI, OILEHWUBATh HWJEH C TMO3UIUU HOBU3HBI,
OPUTHHATBHOCTH, MPAKTUYECKON 3HAUMMOCTH;

OCYIIECTBIISITh TMMO3UTUBHOE CTPATETMYECKOE TIOBEACHHWE B Pa3IUYHBIX
CUTYalUsIX, IPOSBIISATH TBOPUECTBO U BOOOpaKEHUE, ObITh MHUIIMATUBHBIM.

PeryisiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE NelCTBUA
Camoopranusamnus:

CaMOCTOSITENIbHO OCYIIECTBIISITh MO3HABATEIBbHYIO JEATEIBHOCTh B 00JACTH
GU3MKK W aCTPOHOMHHM, BBIABISATH NPOOJEMBI, CTaBUTh W (HOPMYIHPOBATH
COOCTBCHHEIC 3a]1a4H;

CaMOCTOSTENIbHO COCTaBJIATh IJIaH PEIICHHS PacuyE€THBIX U KaueCTBEHHBIX
3a]a4, MJIaH BBIOJIHEHUS MPAKTUUYECKON pabOThl ¢ yUETOM MMEIOILIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEAMOYTEHUM;

JIaBaTh OLICHKY HOBBIM CUTYaLUsM;

paclIMpATh paMKH y4eOHOTO MpeaMeTa Ha OCHOBE JIMYHBIX MPEANnOYTeHHH;

JieaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATH €ro, Opath Ha cels
OTBETCTBEHHOCTb 3a pELICHHE;

OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

CrocoO0CTBOBAaTh (POPMHUPOBAHUIO U TMPOSIBICHUIO JPYAMIMH B 001acTH
($u3MKH, TOCTOSTHHO NOBBIIIATH CBOI 00pa30BaTEIbHBIN U KYJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SJMOLMOHAJIbHBIH HHTEJJICKT:

JaBaTh OLEHKY HOBBIM CHUTYallMsiM, BHOCUTh KOPPEKTUBBI B JE€ATEIHHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YJIbTATOB LIEIISM;

BJIa/JI€Th  HaBBIKAMU  [IO3HABAaTENIbHOM  pediiekKcuH Kak  OCO3HAHUSA
COBEPIIAEMBIX JEHCTBUM M MBICIUTENBHBIX IIPOLECCOB, HMX pE3yJbTaTOB M
OCHOBaHUIM;



UCIOJIb30BaTh NPUEMBI pe(IeKCUU ISl OLEHKU CUTyalluu, BbIOOpa BEPHOIO
pelIeHus;

YMETh OLICHUBATh PUCKU M CBOCBPEMEHHO NMPUHUMATh PEIICHUS MO UX
CHIKEHUIO;

OPUHMMATh MOTHUBBI W apryMEHThl JPYTMX IpU aHajIu3e pe3ysbTaToB
JeSITEIbHOCTH;

IPUHUMATh ce0s1, TIOHUMasi CBOM HEJOCTATKU U IOCTOMHCTBA;

NPUHUMATh MOTHBBI M apryMEHTHl JAPYTUX TMPU aHajJu3e pe3ysbTaToB
JeSITEIbHOCTH;

MpHU3HABaTh CBOE MPABO U MPABO IPYTUX Ha OMIUOKH.

B npornecce nocTrKeHNs JIMYHOCTHBIX PE3YJIbTaTOB OCBOCHHUS MPOTPAMMBI I10
bu3nke Ui YpOBHS CpelHero oOmero oOpa3oBaHus Yy OOydarommxcs
COBEPUICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIJIEKT, penoiararomm
Cc(OpMUPOBAHHOCTD:

CaMOCO3HaHUs, BKIIOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE YMOIIMOHAIBHOE
COCTOSIHHE, BUICTh HAMpPABICHUS Pa3BUTHSI COOCTBEHHON SMOIIMOHATIBHON Cephl,
OBITh YBEpEHHBIM B ceO€;

CaMOpETyJIMPOBaHMsl, BKJIIOYAIOLIETO CAaMOKOHTPOJb, YMEHHE IPUHUMATb
OTBETCTBEHHOCTh 32 CBOE TMOBEACHHE, CIIOCOOHOCTh aJanTUPOBATBHCA K
YMOILIMOHAIBHBIM U3MEHEHUSM U TIPOSIBIISITh THOKOCTh, OBITH OTKPHITHIM HOBOMY;

BHYTpPEHHEH MOTHBAIMM, BKIIOYAIOIIEH CTPEMIICHHE K TOCTIKEHUIO e U
yCHexy, ONTHMHU3M, MHHUIMATUBHOCTb, YMEHHME JEWCTBOBATh HCXOJs M3 CBOHUX
BO3MOKHOCTEH;

SMIATHH, BKIIOYAIOUIEH CIOCOOHOCTh MOHUMATh SMOIIMOHATIBHOE COCTOSIHUE
JIpYyTUX, YYUTBIBaTh €ro MpH OCYIIECTBICHUH OOLIEHMs, CIIOCOOHOCTh K
COUYYBCTBHIO U CONEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKIIFOYAIOLINX CIIOCOOHOCThH BBICTPAaUBaTh OTHOILICHUS
C APYTUMH JIIOAbMHU, 3200TUTHCS, POSIBISITh HHTEPEC U pa3periarb KOHQIUKTHL.

INPEAMETHBIE PE3YJIBTATBI

K konity o6yuenus B 10 kjiacce nmpeaMeTHbIE pe3yibTaThl HA 0a30BOM yPOBHE
JIOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y OOYYAIOIMIUXCS YMEHUH:

JIEMOHCTPUPOBATh Ha MpPUMEpPax pojb M MECTO (PU3MKU B (PopMHpOBaHUU
COBPEMEHHOW HAay4YHOW KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOU TEXHUKHU H
TEXHOJIOTUH, B TPAKTUYECKOMN JIEATEIIbHOCTH JIOEH;

VUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYCHHBIX (U3UYECKUX MOJICIICH:
MaTepHuaibHas TOYKa, MHEePIIMAIbHAS CHCTEMa OTCUETa, a0COMIOTHO TBEPOE TEIO,
UJCaJbHBIN ra3, MOAEIN CTPOEHUS I'a30B, KUJIKOCTEN U TBEPABIX TEJ, TOUCUHBIN
AIEKTPUUECKUH 3apsij] MpU PEIIeHUH PU3NUECKHUX 3a]1ay;



pacno3HaBaTh (pU3NUYECKHE SIBJICHUS (TIPOIECCHI) M OOBSICHATH UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJICKYJISIPHO-KUHETUYECKON TEOPUM CTPOCHUS BEIIECTBA U
AIEKTPOJUHAMUKH: PABHOMEPHOE U PABHOYCKOPEHHOE MPSMOJIMHEINHOE ABUKEHUE,
CBOOOJIHOE TaJIeHUE TeJl, JIBHXKEHHE MO0 OKPY>KHOCTH, MHEPLUs, B3aUMOJICHCTBHUE
ten, Auddy3usi, OpOyHOBCKOE IBMKEHHE, CTPOCHHE KUAKOCTEH M TBEPIBIX Tell,
U3MEHEHHE 00bEMa Tel MPU HArpeBaHUM (OXJIAKICHHUH), TEIUIOBOE PAaBHOBECHE,
UCIlapeHue, KOHACHcAlUs, IUIaBJICHHE, KPUCTAILTU3AllMs, KUIIEHUE, BIAXKHOCTh
BO3]lyXa, MOBBIIICHUE JABJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPHITOM COCY/IE,
CBSI3b MEXKYy MapaMeTpaMH COCTOSIHMS Ta3a B M3OIpoIlleccax, dIEKTpU3aIus Ted,
B3aUMOJICHCTBUE 3aP/IO0B;

OTHUCHIBATh MEXAHWYECKOE JBWIKCHHUE, UCIONb3Yys (PU3UUYECKUE BEITUUYUHBIL:
KOOpAMHATa, IyTh, NEPEMEILIECHHUE, CKOPOCThb, YCKOpPEHHE, Macca Tejia, CHuia,
UMITYJIbC TeJla, KUHETHYeCKasi YHEprus, MOTCHIMAIbHAS YHEPrUsi, MEXaHUYecKas
paboTa, MexaHWYecKas MOIIHOCTb, IPU OINHCAHUM TMPABUIBHO TPAKTOBATh
(bU3MYECKUIT CMBICT HCIOJIb3YEMbIX BEJIUYUH, UX OOO3HAYCHUS W EIUHMUIIBI,
HaxXOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEJIMUHMHY C APYTUMU
BEJTMYMHAMU;

OMKCHIBATh HM3YYCHHBIC TEIJIOBBIE CBOWCTBA TEJ W TEIUJIOBBIC SIBICHHUS,
UCTIONB3Ysl (U3MuecKkue BEIMYUHBI: JIaBJICHUE Tra3za, TeMIeparypa, CpeIHsis
KMHETUYECKasi PHEPTUsl XaOTUUYECKOTO JIBMKEHUSI MOJIEKYJ, CPEHEKBaIpaThyHast
CKOPOCTh MOJIEKYJ, KOJMYECTBO TEIIOThI, BHYTPEHHsSI HEprusi, paboTa rasa,
KOO (PHUIIMEHT TMOJE3HOTO JCHCTBUS TEIUIOBOTO JBUTATENS;, IPU ONHCAHUH
MPaBUJIBHO TPAaKTOBaTh (DU3UYECKUN CMBICI UCIOJIB3YeMbIX BEJIMYUH, WX
o0O3Ha4YeHUsT U CAUHUIBI, HAXOIUTh (OPMYJIbI, CBS3BIBAIOIIUE JAHHYIO
(bU3UYECKYIO BETUYUHY C IPYTUMH BeJTMUUHAM;

ONMCBHIBATh U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKUE
ABJICHUS (ITPOLIECCHI), UCTIONIB3Ys (PU3NYECKUE BETUUYHMHBL: IJICKTPUUECKHUMN 3apsl,
AIEKTPUUYECKOE MOJIe, HAMPSHXKEHHOCTD TMOJIsI, TOTEHIMAJ, PA3HOCTh MOTEHIUAJIOB,;
Py ONMHWCAHWHM TIPABWJIBHO TPAKTOBATh (PU3UUECKHH CMBICI HCIOIB3YEMBIX
BEJIMUMH, UX OOO3HAUCHMS] W EIWHUIIBI, YKa3bIBaTh (DOPMYJIbI, CBS3bIBAIOIINE
JTaHHYIO0 (PU3UYECKYIO0 BEJTUYUHY C IPYTUMH BEJTMYNHAMU;

aHATM3UPOBaTh (PU3MUECKHE TPOIECCHl U SBJICHHS, UCIOIL3Ys (HU3UUIECKUE
3aKOHBI ¥ MPUHIUNBL: 3aKOH BceMupHOro TsroteHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXPaHCHMS MEXAHWYECKOW OJHEPrHH, 3aKOH COXPAHCHHUS WMITYJIbCa,
MPUHITUI CYTICPIIO3UIIMKA CHJI, TIPUHIIAIT PABHOIPABUS HHEPIUATBHBIX CHCTEM
OTCU€Ta, MOJICKYJIIPHO-KMHETUYECKYI0 TEOPHUI0 CTPOCHHUS BEIIECTBa, Ta30BbIC
3aKOHBI, CBA3b CPEHEN KUHETUYECKON HEPTrUuM TEIJIOBOTO JBUKEHHUS MOJIEKYII C
a0COJIFOTHOM TeMmmnepaTypoi, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
AIIEKTPUUECKOT0 3apsija, 3akoH KyoHa, mpu 3ToM pas3inyaTh CJIOBECHYIO



(bOpMyYITUPOBKY 3aKOHA, €r0 MAaTEMAaTUYECKOE BBIPAKEHHUE W YCIIOBUS (TPAHMIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIUIIBI IEHCTBUS MALTUH, TPUOOPOB U TEXHUYECKUX
YCTPOMCTB; pa3nuyaTh YCIOBHS X 0€30MacHOTO UCIOJIb30BaHUS B MOBCEIHEBHON
KU3HU,

BBITIOJHATh OKCIIEPUMEHTHI MO MCCIEAOBAHUIO (U3MUYECKUX SIBICHUN U
MPOIIECCOB C HCIOJB30BAHMEM NPSIMBIX W KOCBEHHBIX H3MEPEHM, MPHU STOM
dbopmyIHpoBaTh MPoOIEMy/3a/1ady U TUIIOTE3y YUeOHOTO IKCIIEPUMEHTa, COOMPAThH
YCTaHOBKY M3 MPEJIJIOKEHHOTO 000pyI0BaHUsl, MPOBOAUTH OMBIT U (HOPMYIUPOBATH
BBIBOJIBL;

OCYIIECTBIISATh MPSAMbIE U KOCBEHHbIE U3MEPEHMSI (PU3NUECKUX BEJIUYUH, MIPU
TOM BBIOMpaTh ONTHUMAIBHBIN CIOCO0 M3MEPEHHsS] W HCIOJIb30BaTh W3BECTHHIC
METO/Ibl OLICHKH MOTPEUTHOCTEN N3MEPEHUI;

HCCIIEIOBaTh  3aBUCUMOCTH  MEXAY (U3HUECKMMHU  BETUYMHAMU  C
UCIIOJIb30BaHUEM TPSMBIX H3MEPEHHH, MpPU 3TOM KOHCTPYHPOBATh YCTAHOBKY,
(GuKCHpOBATh pe3ybTATHI NOJTYYEHHON 3aBUCUMOCTH (PU3UYECKUX BEIMYMH B BUJE
Ta0uIl U TPaUKOB, A€JaTh BEIBOBI IO PE3YJIbTATAM UCCIICIOBAHUS;

co0roaTh npaBuiia 0€30MacHOro TpyJia MpHU MPOBEICHUU HCCIIEIOBAaHUI B
pamMkKax y4eOHOTO OSKCIEepUMEHTa, Y4eOHO-HCCIEeNOBATENbCKOW W TPOEKTHOM
JESTEIbHOCTH C HCIIOJIb30BAHUEM H3MEPHUTENBHBIX YCTPONCTB M J1aOOpaTOPHOTO
00opy10BaHUS;

pemarh pacuéTHblE 3a7a4d C SBHO 3aJlaHHOM (PU3WYECKON MOJEIbIO,
UCTIONB3YS (Pr3MUecKne 3aKOHBI U MPUHIIMITBI, HA OCHOBE aHaJlM3a YCIOBUSA 3a7a9d
BBIOMPATh (PU3NYECKYIO MOJEINb, BBIACIITh (PU3NYECKHE BEJIMYMHBI U (POPMYIIbI,
HEOOXOMMBbIE NIl e€ pelleHus, MPOBOAUTHh PACUETHl M OLIEHWBATH PEATBHOCTH
MOJy4YE€HHOT0 3HaueHus (PU3MUECKON BEJIUYUHBL;

pelIaTh KaueCTBEHHBIE 33/1a4H: BBHICTPAaNBATh JJOTUYECKH HEMPOTHBOPEUYUBYIO
IETIOYKY PAaCCYXJACHUU C OMOpPOH Ha HM3yueHHBbIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3nYeCKUe IBJICHUS,

UCIIONIb30BAaTh  MPU  pEIIeHWH  y4eOHBIX  3aJady  COBpPEMEHHbIE
MHGOPMAITMOHHBIE TEXHOJOTUH JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALINN
U TpeJCTaBlIeHUsl y4eOHON U HAy4YHO-TIOMYJSpHOM MH(OpMAIUK, MOTYyYEHHON U3
Pa3TUYHBIX UICTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyt0 HH(OPMAITHIO;

MIPUBOJINTH TPUMEPHI BKJIAJIa POCCUUCKUX U 3apPyOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKd, OOBSICHEHHE IPOLIECCOB OKPYKAIOLIEr0 MHpa, B pPa3BUTHE
TEXHUKH U TEXHOJIOTHUM;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS IO (PU3UKE B OBCEAHEBHON KU3HU IS

oOecrnieueHns OE30MaCHOCTH MPH OOpalleHNH ¢ MPUOOpaMH U TEXHUYECKUMU



YCTPOMCTBAMM, NIl COXPAHEHHUS 370POBbS U COOMIOAEHUS HOPM 3KOJIOTHYECKOTO
MOBEICHUS B OKPY>KaIOIIEH Cpeie;

paboTath B TpPYIIE C BBIIIOJHCHUEM pa3JIMYHBIX COIMATBHBIX POJICH,
IUIAaHUPOBATh pabOTy TPYIIbl, PAlMOHAIBHO paACHpEAeNATh OO0S3aHHOCTU U
IUIAHUPOBATH JICSITEIbHOCTh B HECTAHIAAPTHBIX CUTYAIMsIX, aJICKBATHO OIICHUBATh
BKJIAJT K&XKJOTO U3 YYACTHUKOB TPYIIIBI B PEIIEHNUE PACCMATPUBAEMON TTPOOIIEMBI.

K konity o0yuenus B 11 kiiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPaKaTh CHOPMUPOBAHHOCTD Y O0YUAIOIIUXCS YMEHUM:

JEMOHCTPUPOBATh Ha IMpUMEpax poiib U MecTo (U3UKU B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHHBI MHpPA, B PA3BUTUU COBPEMEHHOW TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON IEATEIBHOCTH JIFOJEH, LEJIOCTHOCTh M E€IUHCTBO
(bu3MYECcKOi KapTUHBI MUDA;

YUYUTHIBATh TPAHUIIBI TMPUMEHEHUS U3YYEHHBIX (PU3UUECKUX MOJIETIeH:
TOYEUHBIN AJIEKTPUUECKUIN 3apsl, JIyd CBETA, TOUCUHbIA UCTOYHUK CBETA, SiACpHAas
MOJIeIb aTOMa, HYKJIOHHasi MOJieJIb aTOMHOTO siipa MPHU PEIICHUH (PU3UIECKUX
3a/1ay;

pacro3HaBath (GU3UYECKUE SBJICHUS (MPOLECCHI) U OOBSICHITH UX HA OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKHN U KBAaHTOBOW (DHU3UKU: AJIEKTPUUECKasi MPOBOJAUMOCTb,
TEIUIOBOE, CBETOBOE, XUMHYECKOE, MAarHUTHOE JICMCTBUSA TOKAa, B3aUMOICHCTBHE
MarHuTOB, OJJICKTPOMarHuTHas WHIYKIMS, JEWCTBUE MAarHUTHOTO TMOJs Ha
MPOBOJAHUK C TOKOM U JIBHKYIIMMCS 3apsij, AJEKTPOMArHUTHBIC KOJICOAHUS U
BOJIHBI, MPSIMOJIMHEHHOE paCIpOCTPAHEHUE CBETA, OTPAXKEHUE, MPEIOMIICHUE,
uHTephepeHus, audpakmus U TOJApU3AIMS  CBETa, JUCIEPCHS  CBETa,
dboTtoanekTpudecknii 3gpdexT (hoTodrddheKT), cCBeTOBOS AaBleHNE, BOSHUKHOBEHNE
JMHEWYaTOro CIHEKTpa aToMa BOJOPOJA, €CTECTBEHHas M HUCKYCCTBEHHAs
PaIMOaKTUBHOCTB;

OIMMCHIBATh M3YYCHHBIC CBOWCTBA BelecTBa (IJIIEKTPUUCCKUE, MArHUTHBIC,
ONTUYECKHE,  DJIEKTPUYECKYID  MPOBOJMMOCTh  PA3JIMUHBIX  Cpel) |
AJIEKTPOMATHUTHBIC SBJICHHS (MIPOIIECCHI), HCTONB3Ys (U3MUYECKUE BEIMYMHBIL:
ANIEKTPUUYECKUN 3apsil, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, AJICKTPUUECKOe
COTNPOTUBJICHUE, PA3HOCTh MOTEHIIMAIOB, JICKTPOABUKYIIAs Cuja, paboTa TOKa,
WHIYKIMST MarHUTHOTO moJisg, cuia Awmmnepa, cuia JlopeHiia, WHIYKTUBHOCTh
KaTYIIIKU, SHEPrus AJIEKTPUUECKOTO M MarHUTHOTO TIOJIEW, MEepuoj M YacToTa
KojeObannii B KojeOaTenTbHOM KOHTYpe, 3apsii M CHla TOKa B TMpoOIecce
FapMOHMYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKycHOE paccTosHUE U
ONTUYECKasl CHWJIa JIMH3bI, NPU ONHCAHWUW TPABWIBHO TPaKTOBAaTh (PU3UUYCCKUIM
CMBICII HCIIOJB3YEMBIX BEJIWYWH, WX OOO3HAYEHUS W CIWHWIIBI, YyKa3bIBaTh
(bopMyIIBI, CBSA3BIBAIOIINE JAHHYIO (PH3NIECKYIO BEIHUNUHY C IPYTUMH BETMYMHAMY,



ONUCHIBATh M3YYEHHbIE KBAHTOBBIE SIBJICHUSI W MPOLECCHI, HCIOIb3Ys
bu3NYecKue BEIMYHMHBI: CKOPOCTh 3JICKTPOMArHWTHBIX BOJIH, JJIMHA BOJHBI H
4acToTa CBETA, SHEPTUSI U UMIYJIbC (POTOHA, NIEPUOJI TIOJIypaciajia, SHEPTUs CBSI3U
aTOMHBIX SIIEpP, MNPU ONHUCAHUM TPABWIBHO TPAKTOBATh (U3UYECKUH CMBICI
WCITOJIb3YEMBIX BEJIMYHMH, WX OOO3HAYCHHS W CIUHUIILI, yKa3bIBaTh (POPMYIIHI,
CBSI3bIBAIONIME JaHHYIO (U3UYECKYI0 BEIMYMHY C JPYTUMU BEJIUYHMHAMM,
BBIYHCIIATH 3HAUCHUE (PU3MUECKON BEIIMYUHBI,

aHAIU3UPOBaTh (PU3MUYECKHUE MPOIECChl U SBJICHMS, UCTIONB3Ysl (HU3MUECKUE
3aKOHBI U MPUHIUIBL: 3aKOH OMa, 3aKOHBI MOCEA0BATEIBHOIO U MapajuieIbHOTO
COCIMHEHUSI MPOBOJHUKOB, 3aKOH J[koyns—JleHna, 3aKOH 3IEKTPOMArHUTHOU
WHYKIINH, 3aKOH MPSMOJUHEHMHOTO PacpoOCTPAHEHUsI CBETA, 3aKOHBI OTPaKCHUS
CBETa, 3aKOHBI MPEJOMIICHUS CBETa, ypaBHeHHE OWHINTeHHa /st doTodrddexra,
3aKOH COXPAHEHUs SHEPrUH, 3aKOH COXPAHEHHSI UMIIYJIbCA, 3aKOH COXPaHEHUS
AIEKTPUUYECKOrO 3apsija, 3aKOH COXPAHEHUsI MAacCOBOr0 4ucia, mocryiarel bopa,
3aKOH PaJIMOAaKTUBHOIO pacmnaja, Py 3TOM pa3indaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKEHHE U YCJIOBUSA (TpaHUIbI, O00JIACTH)
MIPUMEHUMOCTH;

ONPENEIIATh HAIPABICHUE BEKTOPA UHAYKIIMK MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, CuJIbl AMniepa u cuibl JlopeHiia;

CTPOUTh M OMNHUCHIBATh H300paKEHHE, CO37aBaeMOE€ IUIOCKHUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh OKCIIEPUMEHTHI 10 HCCIEAOBAaHUIO (U3MUECKUX SBICHUN W
MPOIIECCOB C HCIOJIb30BAHUEM TMPSIMBIX M KOCBEHHBIX HM3MEPEHHUI: MpU STOM
dbopmyrpoBaTh MpoodsIeMy/3a/1auy U TUIIOTE3y y4eOHOro 3KCIEPUMEHTA,COOMpPaTh
YCTaHOBKY M3 MIPEAJIOAKEHHOTO 000pyI0BaHUs, POBOJIUTD ONBIT U (POPMYTUPOBATH
BBIBOJIBL;

OCYILIECTBIISATh MPSIMbIE U KOCBEHHBIC U3MEPEHUSI (PUBHUECKUX BEITUYUH, TPU
TOM BBIOMpATh ONTUMAJBHBIA CHOCOO M3MEPEHUS W HWCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKU MOTPEIIHOCTEN U3MEPEHUN;

MCCJIEI0OBATh 3aBUCUMOCTH (PU3MUECKUX BEJIMUYUH C WCIOJI30BAHUEM MPSIMBIX
W3MEPEHUI: TIPU ITOM KOHCTPYUPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3yJbTATHI
MOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BUJIE TaOMUIl U TpaduKoOB,
JIeJIaTh BBIBOJIBI IO pe3yJibTaTaM UCCIIEAOBaHNS,

cobJiroaTh npaBuia 0€30MacHOTO TpyJla MPU MPOBEICHUHN HUCCIICIOBAaHUN B
paMKax yd4eOHOTO OJKCIEPUMEHTa, Y4YeOHO-MCCIIEIOBATEIBCKON W MPOEKTHOM
JESATETLHOCTH C HMCIOJIB30BAaHUEM H3MEPUTEIBHBIX YCTPOWCTB U JIAOOPATOPHOTO
0o00opy10BaHUS;

pemiaTh pacu€THble 3aJayd C SBHO 3a/laHHOM (PU3MYECKON MOJENbIo,
UCIIOJIb3Ys (PU3MUYECKHE 3aKOHBI M MPUHLUIIBI, HA OCHOBE aHAJIM3a yCJIOBUS 3a7a4u



BbIOMpaTh (PU3NYECKYIO MOJEIb, BBIACIATh (PU3NUECKHE BEIUYMHBI U (DOPMYIIBI,
HEOOXOJUMbIC NIl €€ pelleHus, MPOBOAUTH PACUEThl U OLIEHHWBATH PEANbHOCTH
MOJIyYEHHOTO 3HAYECHHS (PU3HUECKOW BEJINYUHBI,

peniaTh Ka4eCTBEHHbIE 3a/1a4l: BBICTPAUBATh JIOTHUYECKH HEMTPOTUBOPEUHBYIO
LEMOYKY pPAaCCYKIEHUH C OMOpOM Ha HM3YyYEHHbBIE 3aKOHbI, 3aKOHOMEPHOCTH W
(duznyecKue sIBICHUS;

UCIOJb30BaTh  IPU  pPELIEHUM  y4yeOHBIX  3aJa4  COBPEMEHHBIE
MH(GOPMALIMOHHBIE TEXHOJOTUH JJIsl IOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEACTaBICHUS YYeOHON U HAYyYHO-TIOMYJISIPHON HH(OpManuy, TOTYyYECHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyI0 HH(OPMALUIO;

OOBSCHATh TNPUHIUIBI JIEHCTBUS MaIUIUH, NOPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inyarh yCJIOBUS UX OE€30MaCHOTO MCIOJIb30BaHUS B IIOBCEIHEBHOI
KU3HY;

MPUBOANTH IPUMEPHI BKJIA/1a POCCUICKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAyKd, B OOBSICHEHUE IPOIECCOB OKPYKAIOIIEr0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

HCIIOJIb30BaTh TEOPETUUECKUE 3HAHUS 110 (PU3HKE B MOBCETHEBHOM >KU3HU IS
oOecrieueHusi 0€30MaCHOCTH MpU OOpalmeHuu ¢ OpuOoOpaMu M TEXHUYECKUMH
YCTPOMCTBAMM, JIJIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJOTUYECKOTO
MOBEJICHUS B OKPYXKAIOIIEH CPEJIE;

paboTaTh B TIpylIe C BBINOJHEHUEM pa3jMYHBIX COLUAIBHBIX pOJIeH,
IUIAHUPOBaTh pabOTy TpPyNIbl, PALMOHAIBHO pacHpeleisTb OO0sI3aHHOCTH U
IUIAHUPOBATH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBaTHO OLIEHUBATh
BKJIAJT K&XKJOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PaCCMATPUBAEMOU MPOOIIEMBI.



TEMATHUYECKOE INTAHUPOBAHMUE

10 KUJIACC
KoanuecTBo yacoB DJIeKTPOHHbIE
HaumeHoBaHMe pa3/ieioB U TeM (mudpossbie)
Ne ni/m Kontpoabubie | IIpakTnueckne
NPorpamMmbl Bcero o0pa3oBaTeJIbHbIE
padoThI padoThI
pecypcsl
Paznen 1. ®UBUKA U METO/JIbI HAYUHOI'O ITO3HAHUSA
bubmoreka LIOK
1.1 o 2
W3HMKa ¥ METObl HAYYHOT'O TIO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3znen 2. MEXAHUKA
bubmorexa LIOK
2.1 K 5
vHeMatHia https://m.edsoo.ru/7f41bf72
Bbubmorexa LIOK
2.2 7
Auramuia https://m.edsoo.ru/7f41bf72
bubnunoreka [JOK
2.3 3 6 1 1
AIOHET COXPANCHIA B MEXAHHIE https://m.edsoo.ru/7f41bf72
Hroro no pazgery 18
Paznen 3. MOJIEKYJISIPHASL ®U3UKA U TEPMOJUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM 9 1 bubnuoreka [HOK
' TEOpUH https://m.edsoo.ru/7f41bf72
bu6moreka 1JOK
3.2 O 10 1
CHOBBL TEPMOHHAMIIN https://m.edso00.ru/7f41bf72
33 ArperatHble COCTOSIHHS BEILIECTBA. 5 bubnuoreka [HOK

®da3oBEIC MepeXoabl

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

Hroro no pazneny

24

Pazgen 4. QJJIEKTPOANHAMHUKA

bubmuotexa IJOK

4.1 1
IIEKTPOCTATHIA 0 https://m.edsoo.ru/7f41bf72
4.2 [TocTostHHBIN 31eKTpUUecKUi TOK. TOKH B 12 bubnuorexa [IOK
' Pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHoe Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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

11 KUIIACC

KoanuyecTBo yacoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3/iesioB M TeM (mudpossbie)
Ne ni/m Kontpoabnbie | IIpakTHueckue
NMPorpamMmbIl Bcero odpa3oBaTe/IbHbIE
padoThI padoThI
pecypchbl
Paznen 1. QJIEKTPOAUHAMUKA
11 MarnuTHoOe 1nose. DIeKTpOMarHuTHas 11 1 3 bubanoreka [JOK
' HHJTY KLU https://m.edsoo.ru/7f41c97c
Utoro no pazneny 11
Pa3znen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4ecKue U 3JIEKTPOMarHUTHbIE 9 1 bubanoreka [JOK
' KoseOanus https://m.edsoo.ru/7f41c97¢c
29 MexaHu4ecKue 1 3JIEKTPOMarHUTHBIE 5 1 bubnmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bubnunorexa IIOK
2.3 O 10 3
frra https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24
Paznen 3. OCHOBBI CHEIIMAJIBHOM TEOPUHU OTHOCHUTEJILBHOCTH
31 OcCHOBBI CcHEIIMAIBHONW TEOPUHU 4 1 bu6motexa [IOK
' OTHOCHUTEBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
bub6nunorexa IIOK
4.1 C) i 6
FICMEHTEL KBAHTOBOM OTTHIH https://m.edsoo.ru/7f41c97c



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

bubnunorexa IIOK

4.2 CTpoerine atoma 4 https://m.edsoo.ru/7f41c97c
43 ATonHOE AP0 > ﬁﬁfﬁﬁﬁﬁ:ﬂ%mn
Nroro no pazgery 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPODOU3UKU
5.1 DeMeHTbl aCTPOHOMUH U acTpo(U3UKU 7 BH6H_HOTeKa oK
https://m.edsoo.ru/7f41c97c
Uroro no pazneny 7
Pa3znen 6. OBOBIIAIOLIEE ITIOBTOPEHUE
6.1 O06o6maroiiee MOBTOPEHUE 4 ﬁﬁfﬁ?ﬁiﬁ;ﬁ%ﬁ £41097c
Hroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB IIO TTPOTPAMME 68



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




ITIOYPOYHOE IINTAHUPOBAHUE

10 KUJIACC
KouauvecTBo 4yacoB DJIeKTPOHHBIE

Ne dara nupposbIe

Tema ypoxa Kontpoabnsie | IlpakTnyeckue
n/n Bcero U3y4YeHHs o0pa3oBaTesibHbIE

padoThI padoThl
pecypcsbl

dusuka — HayKa O MPUPOJIE.

1 Hayunsie MeT}(]) bl H(];)SHZHII[/ISI 1 Bubamorexa LIOK

Y A https://m.edsoo.ru/ff0c32e2
OKpY’KaIoIIero MUpa
Ponb 1 mecTo ¢pu3uku B

5 (hOpMUPOBaHNU COBPEMEHHOM 1 bubmmoreka [JOK
Hay4YHOW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JESITEIbHOCTH JIIOJICH
MexaHn4ecKoe NBUKEHUE.

3 OTHOCUTETHLHOCTh MEXaHUIECKOTO 1 bubnunoreka [JOK
nBukenus. [lepemenienue, ckopocTs, https://m.edsoo.ru/ff0c3508
yCKOpeHue

4 PaBHOMEpHOE NpsIMONIMHETHOE 1 bubmnorexa [JOK
NIIBIDKEHHE https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEHHOE NpAMOIMHEITHOE 1 bubnuoreka [HOK
JIBHDKEHHE https://m.edsoo.ru/ff0c372e

5 CroOoaHOe nageHue. Y cKopeHue 1 bubnuotexa [JOK
CBOOOIHOTO MaJICHHUS https://m.edsoo.ru/ff0c39cc
KpusonuHneitHoe nBUXEHHE.

7 JBmwkeHne MaTepraIbHOM TOYKH TIO 1 bubamorexa LIOK

P https://m.edsoo.ru/ff0c3ada
OKPYKHOCTH
8 [Tpuanmn otHOCHTENBHOCTH [ anmmes. 1 bubmmoreka [IOK



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

WNHepuuanbHble CUCTEMBI OTCUETA.
ITepssrit 3akoH HeroTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHuun

bubmuotexa IJOK

9 cyneprno3uiuu cui. Bropoit 3akon
ynep t p . https://m.edsoo.ru/ffOc3be8
HeroTona anst MaTepuanbHON TOUKH

10 Tpertuii 3akon HproToHa miist bubmmoreka [JOK
MaTepuaIbHbIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BceMHUpHOro Tsarorenus. Cuia

bubmuotexa IJOK
11 TspkecTu. [lepBas kocMuveckas
https://m.edsoo.ru/ff0c3d00
CKOPOCTH

12 Cuna ynpyroctu. 3akon ['yka. Bec bubmuorexa [IOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenus. Koapdunuenr tpenus.

s o Cg N b P ° Bu6anorexa LIOK

Wi MPOTHUBJICHUS TIPH JIBIKEHUH
P A https://m.edsoo.ru/ff0c3f76
TeNa B XKHUJKOCTU WU ra3e
[TocTynaTenbHOE U BpamaTeabHOE

14 JBYKCHHE a0COTFOTHO TBEPJIOTO Tea. Bbubmoreka LIOK
MowmenT cunbl. [Inedo cunbl. YcnoBust https://m.edsoo.ru/ff0c41a6
paBHOBecHS TBEPJOTO Tela
HNmmynbc MaTepruanbHOU TOYKH,

15 CHCTEMBbI MATEPUATBHBIX TOUYEK. bubnuoreka [HOK
Nmnynsc cuibl. 3aKOH COXpaHEHHS https://m.edsoo0.ru/ff0c43d6
uMmnyibsca. PeakTuBHOE ABMKEHUE
Pa6oTra 1 MOIITHOCTH CHITHI.

16 Kunernueckast sHeprus MaTepuaibHOW bubnuoreka [HOK
Touku. Teopema 00 M3MEHEHUH https://m.edsoo.ru/ff0c4502
KUHETHUYECKOW PHEPTUHU

17 [TorennmansHas HEPTHS. bu6morexa 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

[loTeHunanbHast SHEPTUs YIpyro
ne(GpOpMUPOBAHHON HPYKUHBI.
[ToTenuumanpHas YHEprus Tena BOIU3N

MOBEPXHOCTU 3EMJIU

https://m.edsoo.ru/ff0c461a

18

HOTCHL{I/IaJIBHBIC 1 HCIIOTCHLIKMAJIbHBIC
cwibl. CBs3b pabOTHI
HCIIOTCHIIMAJIBHBIX CHUJI C U3MCHCHHUEM
MEXaHUYECKOU OHECPrun CHUCTEMbI TEJI.
3aKOH COXpaHEHUs MEXaHUYECKON
SHEPTHH

bubmuotexa IJOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTopHnast paboTa
«HUccnenoBanue cBs3u pabOTHI CHIIBI C
M3MEHEHUEM MEXaHUYECKON SHEepIun
TeJla Ha IPUMEPE PACTAKEHUS
PE3UHOBOIO KIyTa»

20

KonTtponbnas pabora nmo teme
«Kunemartuka. J/[unamuka. 3akOHBI
COXpaHEHUsSI B MEXaHUKE»

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

21

OCHOBHBIE TOJIOKEHUSI MOJIEKYJISPHO-
KUHETH4ecKoi Teopun. bpoyHoBckoe
nexenue. dudpysus

Bbubmoreka LIOK
https://m.edsoo.ru/ff0c4dc?2

22

XapaxkTep IBUKEHUS U
B3aMMOJIEIICTBUS YaCTHI] BEIIECTBA.
Mopenu cTpoeHHs ra3oB, KUAKOCTEN
U TBEPABIX TE

23

Macca monekyin. KonnuectBo
BemiectBa. [loctogHHas ABoraapo

24

TemmoBoe paBHOBecue. TemmepaTypa



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

u e€ usmepenue. lllkana Temneparyp
Ienscus

Uneansusiii raz 8 MKT. OcHoBHOE

bubmuotexa IJOK

25
ypaBaeane MKT https://m.edsoo.ru/ffOc4fde
AOGconoTHas TeMreparypa Kak mepa
26 CpeaHell KHHETUYECKOW SHEPrUuu bubmuotexa [JOK
JBIKEHUSI MOJIEKYJI. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenpaeneeBa-Kmaneitpona
27 3akoH JlanpToHa. ['a30BbIe 3aKOHEI
JlaGoparopnas pabota
28 «HccnenoBanrue 3aBUCUMOCTH MEXIY
rnapamMeTpamMu COCTOSTHUS
pa3pesKeHHOT0 Ta3a
29 W3omnporecchl B uaeanbHOM raze u ux bubmnorexa [JOK
rpaduuecKoe npeacTaBlICHUE https://m.edsoo.ru/ff0c570e
BuyTpenHss sHeprus
TEPMOJUHAMHUYECKON CUCTEMBI U
30 cnocoObl €€ m3meHeHus. KomuiecTro bubnunoreka [JOK
TEIIOTHl U pabota. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPTUS OJTHOATOMHOTO HJICaIbHOTO
rasza
but6morexa LIOK
31 Buner Temonepenaun
s peA https://m.edsoo.ru/ff0c5c36
VaenbHas TEIUIOEMKOCTh BELIECTBA.
32 KonuuecTBo TemnoTsl mpu bubamorexa LIOK
p . https://m.edsoo.ru/ff0c5c36
Terionepeaade. AnuabaTHeIA mpoiecce
33 [IepBblii 3aKOH TEPMOJUHAMUKH U ETO bubmuoreka [HOK

INPpUMCHCHHEC K U30IIpoccCaM

https://m.edsoo.ru/ffOc5efc



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
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc

HeoOpaTtumocTs mporeccoB B

bubmuorexa IJOK

34 .B i
HPHPOAE. BTOPOH SaKoH https://m.edso0.ru/ff0c6230
TepPMOANHAMUKHI

35 [Mpunnun aeiicteus u KI1J TernmoBoi bubmmoreka [JOK
MalllMHbI https://m.edso0.ru/ff0c600a

36 wkn Kapuo u ero KIT/]

37 DKoJIoTHYecKre MPoOIeMbl
TEIUIOIHEPTETUKU

38 Oo6o06matromuit ypok «MosekyispHas bu6mmoreka [{OK
¢usnuka. OCHOBBI TEPMOIMHAMUKID https://m.edso0.ru/ff0c6938
Kontponpnas pabora no reme

39 «MounekynspHas ¢puszuka. OCHOBBI Bubamorexa IOK

2P ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKID)

40 ITapooGpazoBaHue 1 KOHIEHCALUS. bubmnorexa [JOK
Wcnapenne n kunexHue https://m.edso0.ru/ff0c63b6
AOGCONIOTHAS ¥ OTHOCUTEIbHAS

41 BJIYKHOCTH BO3Ayxa. HachlleHHbIi bubmmorexa LIOK

Ayxa. - https://m.edsoo.ru/ff0c64d8
nap
Trépnoe Teno. Kpucrammuueckue u

42 aMmop¢HbIe Tena. AHU30TPOIHUS bubnuoreka [HOK
CBOMCTB KpucTtamioB. Kuakue https://m.edsoo.ru/ff0c65f0
Kpuctaiuibl. CoBpeMeHHbIE MaTepHalibl
[InaBnenne U KpUCTAILTU3AIIMA.

43 VYaenbHas TEIUIOTa TUIABJICHUS bubmorexa LIOK

A ' https://m.edso0.ru/ff0c6708
Cybmumarus
b K
44 VYpaBHEHHE TEIUIOBOTO OanmaHca nomorexa [10

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
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DnekTpuzaIys Tel. DIeKTPUIECKU

bubmuorexa IJOK

45 3apsn. JIsa anie ec
pAA. JBa BHAA OJICKTPHHICCKAX https://m.edsoo.ru/ffOc6bcc
3apsJioB
ITpoBOOHUKH, TUDIIEKTPUKA U
46 n(f)n MIPOBOJHUKHU 3a1<0§ COXpaHeHUs bubmorexa HOK
YHPOBOA i P https://m.edsoo.ru/ffOc6bcc
AJIEKTPUIECKOTO 3apsiia
BzaumogeiicTBue 3apsiioB. 3akoH
47 Kynona. ToyeuHBIN 371€KTPUUECKUI buGmorexa HOK
y ’ P https://m.edsoo.ru/ffOc6ced
3apsin
Hanps:k€HHOCTB 3JEKTPUIECKOTO
48 noss. IIpuHnun cynepno3unun bu6mmoreka [JOK
AJICKTPUYCCKHX TTosieH. JImaun https://m.edsoo.ru/ff0c6df2
HAIpsHKEHHOCTH
Pabora cuit 2J1eKTpoCTaTHIECKOTO
49 noist. ITorenmman. PasHocts bubmorexa [OK
’ ' https://m.edsoo.ru/ff0c6f00
IIOTEHIIAAJIOB
IIpoBOMHUKY U TUDIIEKTPUKHA B
50 3JIpCKT OCTaTUYECKOM H(I))He buGimorera HOK
p ' https://m.edsoo.ru/ff0c7018
JydnexkTpuueckas MPOHUIIAEMOCTh
bubnunoreka [JOK
51 OnexrpoéMrocth. Kongencaro
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh TIOCKOTO
52 KOHJIEHCATOpa. DHEPTIHUS 3apsKEHHOTO bubmorexa [IOK
pa- P P https://m.edsoo.ru/ff0c72c0
KOHJICHCATOpa
53 Jlabopartopnas pabora "M3mepenune
ANEKTPOEMKOCTH KOHJIeHcaTopa"
54 [IpuHIMT AEHCTBUS U IPUMEHEHUE

KOHJCHCATOPOB, KOIMMPOBAJIBHOI'O



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

ammapara, CTpyHHOTO IpUHTepa.
DneKkTpocTaTUdecKas 3aiuTa.
3a3eMiieHHe 3JIEKTPONpUOOpOB

55

DJIEKTPUYECKUI TOK, YCIIOBUS €0
cymiecTBOBaHUsA. [IO0CTOSHHBINA TOK.
Cuna Toka. Hanpsoxenue.
ConpoTtusnenue. 3akon Oma st
y4acTKa Lienu

56

[TocnenoBarenpHOE, MapauIETBLHOE,
CMEIIaHHOE COeIMHEHUE
npoBogHHUKOB. JlabopaTopHas pabora
«M3yueHne cMEIaHHOTO COSMHEHUS
PE3UCTOPOBY

bu6moreka LIOK
https://m.edsoo.ru/ff0c74f0

S7

PaboTta u MOITHOCTB 3JIEKTPHYECKOTO
toka. 3akoH Jxoyns-Jlenna

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

58

3akon Oma 115 MOTHON (3aMKHYTOMN)
anexkTpudeckor nenu. Koporkoe
3ambikanue. JlaboparopHas padora
«3mepenne DJIC ucrouHuka TOka u
€r0 BHYTPEHHETO CONPOTHUBICHUS

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

59

DneKTpOHHAas MPOBOJUMOCTb TBEPIBIX
METaJIOB. 3aBUCUMOCTD
COTNPOTHUBIICHUS METAJIOB OT
TeMrepaTypbl. CBEpXIPOBOJIUMOCTH

60

DNEeKTPUUYECKUN TOK B BAaKyyMe.
CBOMCTBa 3JIEKTPOHHBIX ITyYKOB

61

[TonmynpoBogHUKH, UX COOCTBEHHAs U
MpUMecHas IpoBoAUMOCTb. CBOHCTBA
p—n-nepexoaa. [lomynpoBoJHUKOBBIE

Bbu6moreka 1IOK
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

DNEeKTpUYECKUH TOK B pacTBOpax 1
paciiaBax 3JIEKTPOJIMTOB.

bubmuotexa IJOK

62 ONEeKTPOIMTHYECKAS JTUCCOITUAITHS. ! https://m.edsoo.ru/ff0c82ba
DIEKTPONIN3
DJEKTPUYSCKUMN TOK B razax.

63 CaMOCTOSTENbHBIN U 1 bubnmmnoreka [JOK
HECaMOCTOSTEIbHBIN pa3psa. MonHus. https://m.edsoo.ru/ff0c84ae
[Tmazma
DneKkTpuuecKue mpuoOopsl 1

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubmuorexa [JOK
npuMeHenue. IlpaBuia TEXHUKH https://m.edsoo.ru/ffOc86fc
0e301acHOCTH

65 O06o06mmaromuii ypox 1 bubmmoreka [JOK
«DIEeKTPOIMHAMUKA https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora no teme

66 «2nekrpocratuka. [locTostHHBII 1 bubmuorexa [JOK
AIIEKTpUYECKUl TOK. TOKHU B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeIax»

67 PezepsHblil ypok. KonTpoapHas 1 bubmmoreka [JOK
pabota mo teme "DnexTponuHaMHKA" https://m.edsoo0.ru/ff0c8c56

68 PesepBHblii ypok. O6001maronuii ypok 1 bubnuoreka [HOK
no remam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBILIEE KOJIMYECTBO YACOB I1O 68

[MPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
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11 KUIIACC

KounvecTBo 4yacoB DJIeKTPOHHbIE
Ne Jlara nudpoBbie
n/n Temaypoxa Bcero Konrpoaenbie | - Ipaxtirieckie u3ydeHusi | oOpa3oBaTesIbHbIE
padoThI padoTsI pecypesI
ITocTossHHBIE MArHUTHI U UX

1 B3auMOJIecTBUE. MarHUTHOE TOJE. 1 bubnmmnoreka [JOK
Bekrop maruuTHOM HHAYKIUU. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW UHIYKIUH
MarnuTHoe 1nosie IpOBOJHUKA C

5 ToKOM. OmbIT DpcTena. 1 bubmuorexa [JOK
B3aumoneiicTBue NpoBOAHUKOB ¢ https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabora «3yueHnue 1 1 bubmuoreka [JOK
MAarHUTHOTO TOJSl KaTyIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
[elicTBre MarHUTHOTO IOJISI Ha
NPOBOJHUK ¢ TokoM. Cuina Amriepa.

4 JlaGoparopHas pabora 1 1 bubmuoreka [JOK
«HccnenoBanue neiicTBUA https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHuTa Ha paMKy C
TOKOM»

JlelicTBME MAarHUTHOIO MOJISI Ha

5 JBIDKYLIYIOCS 3apsSKEHHYIO YACTHILY. 1 bubmuorexa LIOK
Cwuna Jlopenma. Paborta cuisr https://m.edsoo.ru/ff0c9df4
Jlopenna

6 OnexTpoMaruutHas HHaAyKuus. Ilotox 1

BEKTOpa MarHuTHOW uHIyKiuu. DC



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

WHJIYKITUU. 3aKOH 3JE€KTPOMAarHUTHOU
nHaykiuu Oapanes

JlaGoparopHas pabota
«HccnenoBanue SBICHHS
3JEKTPOMArHUTHOU WHIYKIIUI)

bubmuotexa IJOK
https://m.edsoo.ru/ff0cal50

NunykTuBHOCTS. SIBNEHUE
camonHAyKIuH. DJ[C caMOMHIYKITHH.
DHeprus MarHuTHOTO TOJIS KaTyIIKH C
TOKOM. DJIEKTPOMArHUTHOE I10JIE

bubmoreka LIOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTpoucTBa U UX
MIPUMEHEHHUE: TOCTOSIHHBIE MATHUTHI,
3JIEKTPOMAarHUThI, 3JIEKTPOIBUTATEb,
YCKOPUTENIH 3JIEMEHTAPHBIX YaCTHII,
MHAYKLIWOHHAS MeYb

10

O06o6marmui ypok «MarHuTHoe
noJie. DIeKTpOMarHuTHasT WHAYKITUS

bubnunoreka [JOK
https://m.edsoo.ru/ffOcab82

11

KoHnTponbHas pabora 1o reme
«MarHuTtHoOe noste.

DNeKTpOMarHuTHasi UHIYKIIHUSD)

Bbu6morexa LIOK
https://m.edsoo.ru/ffOcad58

12

CB00OO/IHBIE MEXaHHUYECKHE
konebanus. ["apMoHnUeckue
KosieOaHus. Y paBHEHHE
TapMOHWYECKHUX KOJIeOaHMH.

IIpeBpamenue 3HEprun

but6morexa LIOK
https://m.edsoo.ru/ffOcaf06

13

JlaboparopHas pabota
«HccmemoBanne 3aBUCUMOCTH
neprojia MaJIbIX KoJieOaHmii Tpy3a Ha
HUTH OT JJUHBI HUTU M MaccChl Tpy3a»



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

KonebarenbHbIil KOHTYp. CBOOOIHBIE
JJIEKTPOMArHUTHBIE KOJICOaHNsS B
UJIealIbHOM KOJIeOaTeIbHOM KOHTYpE.
AHanorust MeXIy MEXaHUYECKHUMHU U
JJIEKTPOMArHUTHBIMH KOJICOaHHSIMHU

bub6morexa IIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHCHUA DOHEPrun B N1€aJIbHOM
K0JIeOaTeIbHOM KOHTYpE

bubmuorexa IJOK
https://m.edsoo.ru/ffOcb9c4

16

[TpencraBieHne O 3aTyXaOMIHX
KosieOaHusAX. BbIHyXK/1eHHbIE
MexaHndyeckue kosebanusa. Pe3onaHc.
BbIHY X I€HHBIC 2JIEKTPOMArHUTHBIC
KoJIeOaHust

bubmoreka LIOK
https://m.edsoo.ru/ff0cbb86

17

[Tepemennsiii Tok. CuHyCOUAATBHBIN
nepeMeHHbId TOK. MOIIHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE U
JEHCTBYIOIEE 3HAYEHHUE CUIIbI TOKA U
HaIPsKEHUs

bu6morexa LIOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdhopmarop. [IpoussoacTro,
nepejaayda u norpedieHue
ANEKTPUYECKOHN SHEPTUU

19

YCTpONCTBO U IIPAKTUIECKOE
IIPUMEHEHUE NIEKTPUIECKOrO 3BOHKA,
reHepaTopa IepeMEHHOI0 TOKa,
JUHUN dJIEKTporepenay

bu6moreka 1IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHUYECKUE PUCKU TTPU
IIPOU3BOJICTBE 3JIEKTPOIHEPTUU.
Kynbrypa ucnonb3oBanus



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

3JIEKTPOIHEPTUH B TTIOBCEIHEBHOMN
JKU3HH

MexaHn4ecKkre BOJIHBI, yCIOBUS
pacmpoctpanenus. [Teproa. CkopocTb

bubmuotexa IJOK

21
pactpoCcTpaHEHUS U JITMHA BOJIHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeynbie U TPOIOIBHBIC BOJHBI
99 3ByK. CkopocTh 3ByKa. [ poMkocTh bubmuorexa IIOK
3Byka. Beicota ToHa. TemOp 3Byka https://m.edsoo.ru/ffOcccOc
DJIeKTPOMAarHUTHBIE BOJIHBI, UX
23 cBoiicTBa U ckopocTsh. [lkana bubmiorexa [IOK
P ) https://m.edsoo.ru/ffOccfe0
AJICKTPOMATrHUTHBIX BOJTH
[TpuHIMITBEI PATUOCBA3U U
24 TeneBuaeHus. PazButue cpencts
cBsi3u. Panmonokanus
o5 Konrponbnas padora «Konedbanus u bubmmoreka [{OK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsiMmonuHeHOE pacpoCTpaHEHHE
26 CBETa B OJHOPOJHOMN Cpefie. bubmuoreka [JOK
Todeunslii HCTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OrtpakeHune cBeTa. 3aKOHBI
27 oTpaxkenus ceeta. [loctpoenne BrGmmorexa LIOK
P . ' p https://m.edsoo.ru/ff0cd4e0
n300pKEHUH B IJIOCKOM 3€pKalie
IIpenomnenune ceera. [lomHOE
28 BHyTpeHHee oTpaxkeHue. [IpenenbHblit bubnuoreka [{OK
YIoJI HOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEeHUS
29 JlaboparopHnas pabota «3mepenne bubmmoreka [IOK



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

ImoKaszaTejid IpCIOMIICHUA CTCKIIa»

https://m.edsoo.ru/ff0cd67a

Jlunsel. [loctpoeHune m3oOpakeHUl B

bub6moreka LIOK

30 nuH3e. PopMyia TOHKOM JIMH3BI.
Py https://m.edsoo.ru/ffOcddle
YBenuueHue JINH3bI
JlaboparopHast pabora
31 «HccnenoBanne CBOKWCTB
M300paKEHUH B JIMH3AX»
Hucnepcus csera. ClIOXKHBIM COCTaB
32 oenoro ceera. [{Ber. JlabopatopHast
pabora «HabmoneHue aucnepcuu
CBETa»
Wnrepdepenuus crera. Judpakuuns bubmuorexa [JOK
33 N
cBeta. /ludpakuonHas pemeéTka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTH CBETOBBIX BOJIH. bubmuoreka [JOK
[onsipuzanus ceera https://m.edsoo.ru/ffOcf02e
35 Ontudeckue mpuOOPH U yCTPOICTBA U
yCIIOBUSl UX 0€30MacHOr0 MPUMEHEHHS
['panuupl npUMEHUMOCTH
36 KJIacCCHYECKON MeXaHMKH. [locTynarsl bubmmoreka [IOK
CIienMaabLHOU TEOpUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIBHOCTH
OTHOCHUTENBHOCTh OJTHOBPEMEHHOCTH.
37 3 bubnuotexa [JOK
aMe/JIeHue BPEMEHHM U COKpallleHue
8 P Patt https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprusi 1 UMITYJIbC PENSATUBUCTCKON
38 gacTuibl. CBsI3b MacChl ¢ YHEPTHEH U Bubnioreia [IOK
Het- p https://m.edsoo.ru/ffOcfc68
MMITYJIbCOM. DHEPrus NOKOs
39 KontponbHas paborta «Onrtuka. bubmmoreka [HOK



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 crieqUanbHOW TEOPUU
OTHOCHUTEIIbHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonbl. ®opmyna [lnanka. Dueprus

bubmuorexa IJOK

40
¥ UMITYJIbC (OTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HUCCIICIOBAHUE Bt 1IOK
noImoTeKa
41 .0 A. T.
dorooderra. Onbire! https://m.edsoo.ru/ffOcffc4
CroieroBa
3akonsl portorddexTa. YpaBHeHUES
42 SﬁHmTegl)Ha Ji[(b@omaq)g)ema Bubmmorexa LIOK
s ' https://m.edsoo.ru/ff0d015e
«KpacHas rpanuna» ¢oroaddexra
Jasnenne ceera. OnwiTel I1. H.
43 JlebeneBa. XumMuueckoe IeHCTBHE bubmmorexa LIOK
AeBE. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckue ycTpoucTBa u
44 MPAKTHYECKOE TPUMCHCHUE:
¢doroanemenT, GoTOAATUHK,
coJHe4Has OaTapesi, CBETOIUOT
45 Pemenue 3agad mo reme «1€MEHTHI bubmorexa [JOK
KBAaHTOBOM OITHKK https://m.edsoo.ru/ff0d0302
Moaens atoma Tomcona. OnbITHI
46 Pesepdopna mo paccesHHIo 0-4acTu Bubniorexa [IOK
POOPA P T https://m.edsoo.ru/ff0d091a
IInanerapHas MOJENb aTOMa
Bbubmoreka 1IOK
47 I1 b
OCTYAIATRI BOpa https://m.edsoo.ru/ff0dOafa
W3ny4yenue u nornomnieHne GoToHOB
48 MIPH TIEPEX0JIe aToMa C OJTHOTO YPOBHS bubmmorexa [IOK
P TIEpEXOA . 8 P https://m.edsoo.ru/ff0dOafa
SHEPTrUHU Ha Ipyroil. Bumbl ciekTpos
49 BonnoBbie cBOMCTBa yacTull. BoiHbI bubmuotexa [JOK



https://m.edsoo.ru/ff0cf6f0
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ne bpoiina. KopnyckynspHo-
BOJHOBOH ayanu3M. CrioHTaHHOE U
BBIHYKICHHOC HU3JIYUCHUC

https://m.edsoo.ru/ff0d0ca8

50

OTkpbITHE PATUOAKTUBHOCTU. OTIBITHI
Pesepdopaa no onpeneneHuio coctasa
PaZiMOaKTUBHOTO W3TyUYEHUS

bubmuotexa IJOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6era-, raMma-
u3nyuyeHus. Biusuue
pPaaOaKTUBHOCTH HA KUBBIE

OpPraHnu3Mbl

52

OTkpbITHE TPOTOHA U HEUTPOHA.
N3otomnsl. Anbda-pacnal.
DNEeKTPOHHBIN U IO3UTPOHHBIN OeTa-
pacnaz. ['amma-usiyueHue

bu6moreka LIOK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBA3M HyKIIOHOB B SITpE.
SnepHbie peakiuu. AnepHbIi
peaxtop. [IpoGiembl, MepCeKTHBHI,
9KOJIOTUYECKHE ACTIEKTHI SAICPHOU
DHEPreTUKHU

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

54

OneMeHTapHble YacTULbl. OTKpBITHE

NO3UTPOHA. MeTo/ bl HaOII0IeHUS U
PErucTpaLyy 3IEMEHTAPHBIX YaCTHULL.
Kpyraslit cron « DyH1aMeHTalIbHbIE
B3aMMOJEUCTBUA. EAUHCTBO

(¢u3nyecKoil KApTUHBI MHUPa»

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

55

Bup 3Bé3gnoro neda. Co3Besans,
HpKI/Ie 3Bé3I[I)I, IUIaHETHI, UX BUAUMOC
nemwxkenue. CoaHeyHas cucrema



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

Comnnne. CoitHeUYHast aKTUBHOCTD.
Uctounuk sueprum ConHna u 3BE37

57

3BE&31bI, NX OCHOBHBIE
XapaKTePUCTUKU. 3BE3/IbI TJIAaBHOMU
MOCJIeI0BaTeILHOCTH. BHyTpeHHEE
crpoenue 3B€31. CoBpeMeHHbIE
MPEACTABICHUS] O MPOUCXOKIACHUH U
sBosronty ColtHIIA U 3BE3]T

58

Muneunsiii [Tyt — nama ['anakTtuka.
ITonoxenue u neuxenue ConHua B
I'anaktuke. 'anaktuku. YépHeie
JBIPBI B IIpax rajJlakKTUK

59

Bceenennas. Paz0eranue rajakTuk.
Teopus bonbmioro B3psiBa.
PenukToBoe u3inyueHue.
MeTaranakTuka

60

Hepeuiennsle npoOieMbl aCTpPOHOMUH

61

KontponbHas pabota « 31eMeHTHI
ACTPOHOMMHU U aCTPOPHUIUKN

62

Oo6o06maromuii ypok. Posb ¢pusuku u
ACTPOHOMHH B SKOHOMHYECKOIA,
TE€XHOJIOTUYECKOM, COLIMAaIbHON U
ATUYECKOH chepax AesTeITbHOCTH
geJoBeKa

63

O6obmatomuii ypok. Ponb u mecto
(GU3UKH U ACTPOHOMHH B
COBPEMEHHON HayYHOU KapTHHE MUpa

64

O06o6maromuit ypok. Pois




busngeckoir Teopuu B (HopMHUpPOBAHUN
MPEJICTABICHUN O (PU3HUECKOM
KapTHUHE MUpa

OO6o6marommuit ypok. Mecto
¢buznyeckoil KapTUHBI MUpPaA B 00LIIEM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBbIX MPEJCTaBICHUN O MPUPOIE

66 PezepBHbIil ypok. MarHuTHOE MOJE. 1
DONeKTpOMarHuTHasi MHIYKIHS
PesepBHbiit ypok. OnTuka. OCHOBBI

67 CIIEIAJIbHON TEOpHH 1
OTHOCUTEJIbHOCTH
Pezepubiii ypok. KBanTtoBas ¢usmka.

68 SHGI\I/)IeHTLI};I::T OHOMUH U ’ 1 bubmmorexa LIOK

P https://m.edsoo.ru/ff0d1784
acTpopu3NKu
OBLIEE KOJIMYECTBO YACOB I1O0 68

[MPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIUISA YYEHUKA

» ®usuka, 10 xknace/ KacesaoB B.A., O01iecTBO ¢ OrpaHHueHHOMN
OTBETCTBEHHOCTHIO «[[PODA»; AkuimonepHoe ob1iectBo «3narenbcTro
«IIpocBenieHue»

» ®usnka, 11 kmacc/ KacesinoB B.A., O6111eCTBO ¢ OrpaHUYECHHON
O0TBETCTBEHHOCTHIO «JIPODA»; AkitnonepHoe o01ecTBo «3narenbcTBo

«HpOCBGIHeHI/IC»

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA
[Iporpamma xypca ¢pusuku 1y 10—11 kmaccos. bazossriit yposens (aBTop B.

A. KacbsiHOB)

YMK «®wusuka. 10 knacc. ba3oBbrit ypoBeHbY»

1. ®usnka. 10 knace. ba3oBblil ypoBeHb. YUEOHUK C IIEKTPOHHBIM
npuiioxkeHuem (aBtop B. A. KacbsiHOB).

2. ®uzuka. 10 knacc. ba3zoBbiit ypoBeHb. MeToanueckoe nocodue (aBTop B.
A. KacbsHOB).

3. ®usnka. 10—11 knaccel. bazoBelit ypoBens. TeTpans ais 1abopaTopHBIX
pabot (aBTopsl B. A. KacesiHos, B. A. KopoBun).

4. ®dusuka. 10—11 knaccel. ba3oBsiil ypoBens. KommiekT Tetpaneit as



KOHTPOJIBHBIX paboT (aBTOp B. A. KacksHoB)
5. ®usuka. 10 kiace. unaktudyeckue KapTouku-3aaanust (aBTopsl M. A.

VYmakos, K. M. Yakos).

YMK «®usuka. 11 knacc. ba3oBblil ypoBEHb»

1. ®uzuka. 11 knacc. ba3oBblit ypoBeHb. YUeOHUK C JIEKTPOHHBIM
npuioxeHueM (aBtop B. A. KacbsiHOB).

2. ®usuka. 11 knacc. ba3zoBelit ypoBenb. MeToaudeckoe nocoodue (aBTop B.
A. KacbsHOB).

3. ®usuka. 10—11 knaccel. bazoBsiit ypoBens. Terpanb Asis 1abopaTOPHBIX
pabot (aBTopsl B. A. KacesHoB, B. A. KopoBun).

4, ®uzuka. 10—11 xnmaccel. ba3oBsiii ypoBeHb. KoMIUTeKT TeTpaaet s
KOHTPOJBHBIX padoT (aBTophl B. A. Kaceksnos, 1. B. UrpsmioB).

5. ®usuka. 11 kmace. unakTudaeckue KapTouKu-3aaaHus (aBTOpel M. A.

VYmakos, K. M. Yiakos).

IMUPPOBBIE OBPA3ZOBATEJIBHBIE PECYPCBI U PECYPCbBI CETU
MHTEPHET

1 http://nsportal.ru - coranbHas ceTb paOOTHUKOB 00pa30BaHUSI.

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

3 http://festival.1september.ru/articles/ - pectuBans megarornueckux UacH

«OTKpPBITBIA YPOK».


http://nsportal.ru/
http://markx.narod.ru/pic/
http://festival.1september.ru/articles/

4 http://www fizika.ru/ - caiit ayist yaureneir GU3NKA 1 UX YIYCHHKOB.
5 http://www.physics.ru/ - maTepuaisl o ¢pu3HKe.
6 www . ege .edu.ru - uaopmarmonssiii nopran EI'D.

7 http :// school - collection . edu . ru / - egunas xomnexuus IIOPoB


http://www.fizika.ru/
http://www.physics.ru/

		2023-10-12T21:12:54+0300
	Рыгалова Валентина Александровна




