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MNOACHUTEJBHASA 3AIIMCKA

[Iporpamma 1o ¢usuke 06a30BOTO YPOBHS Ha ypPOBHE CpEAHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE IMOJOKEHUU M TPEOOBAHUI K pe3ylbTaram
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Ttakxke c yu€toM (eaepaabHOH pabouell MporpaMMbl BOCIUTAHHS U
KOHIENIMK TpernogaBaHusi ydyeObHoro mpeamera «@dusuka» B 00pa3oBaTEIbHBIX
Opra”Hu3alusIX Poccuniickon denepanun, peAU3YIOIIUX OCHOBHBIE
o0OpazoBarenbHbIE MPOTPAMMBI.

ConmepxaHue mnporpamMmbl 1O (U3MKE HaNpaBlIeHO Ha (opMHUpOBaHUE
€CTECTBEHHO-HAYYHOM KapTUHBI Mupa obydaromuxcs 10-11 knacco npu o0ydeHnn
ux ¢u3nke Ha 0a30BOM YPOBHE HA OCHOBE CHCTEMHO-AESTEIBHOCTHOIO MOIXO/A.
[Iporpamma no usuke coorBeTcTByeT TpeboBanusM GI'OC COO k miaHupyeMbIM
JUYHOCTHBIM, MPEIMETHBIM U METANpPEeIMETHBIM pe3yJbTaTaM OOYy4YEHUSs, a TaKxKe
YUUTBHIBAET HEOOXOJMMOCTh peaIU3alMl MEXKIIPEAMETHBIX CBs3€l (U3MKH C
€CTECTBEHHO-HAYYHBIMH YYEOHBIMU MpeAMETaMu. B HeillonpenenstoTcs OCHOBHbIE
LEIU U3y4YeHUs! (PU3UKHU Ha YPOBHE CPEIHEro 0011Iero 00pa3oBaHus, IIAHUPYEMBIE
pe3ynbTaThl  OCBOGHMSI Kypca (U3MKHU: JIMYHOCTHBIC, MeETalpeaMETHbIE,
npeaMeTHbIe (Ha 6a30BOM YPOBHE).

[Iporpamma no (u3uKe BKIIOYAET:

e INTAHUPYEMbIE PE3YNIbTATHl OCBOEHUS Kypca (U3HKU Ha 0a30BOM ypOBHE, B

TOM YHCJI€ TPEIMETHBIE PE3YJIbTATHI 110 TOJaM 00yUYEeHHUS;

e coziepkanue yueOHoro npenmMera «dusuka» no rogaM oOy4eHHs..

®du3rka Kak Hayka O Haubosee OOMMX 3aKOHAX MNPUPOAbI, BBICTYIAs B
KauecTBe y4eOHOro MmpeAameTa B IIKOJIe, BHOCUT CYUIECTBEHHBIN BKJIAJ B CUCTEMY
3HaHUi 00 okpyxarorieM mupe. LlIkonbHbIN Kypce Pu3ukn — cucteMmooOpa3yromnuit
IUI €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (DPU3HUECKHUE 3aKOHBI
JeKaT B OCHOBE TIPOILIECCOB U SIBJICHUM, HM3ydyaeMbIX XHUMHUEH, OHWOJIOTHEH,
buszudeckorr reorpadueir u actpoHomued. Vcmonb3oBaHME W AKTUBHOE
npuMeHeHue (U3MYECKUX 3HAHMM  ONpeAeNseT Xapakrep W pa3BUTHE
Pa3HOO0OpPa3HBIX TEXHOJIOTUH B cepe SIHEPTeTUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCa,
MOJYYEHHS] HOBBIX MaTEpPHUalOB C 3aJaHHBIMU CBOWCTBAMU U Jpyrux. M3ydenue
(U3HKM BHOCUT OCHOBHOM BKJIaJ B (JOPMUPOBAHUE €CTECTBEHHO- HAYYHOU KapTUHBI
Mupa oOydvaromuxcs, B (QOpMHUpPOBAHUE YMEHUU NPUMEHSTh HAyYHBIH METO
MO3HAHUS MPU BHITIOJHEHUU UMHU Y4EOHBIX UCCIIEI0BAHUM.

B ocHOBY Kypca Gpu3uku 1y1st ypOBHS CpETHET0 00IIEro 00pa3oBaHus MOJI0KEH
PO e, KOTOpbIE MOKHO PACCMaTPUBATh KaK MPHHILIMIIBI EFOMOCTPOCHHUS.



Hoes yenocmnocmu. B cOOTBETCTBUM € HEMl KypcC SBISETCS JIOTUYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3/eioB (U3UKH, BKIIOYACT KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoesn eenepanuzayuu. B coOTBeTCTBUM C HEH MaTepuan Kypca (U3HKU
o0beMHEH BOKpYr ¢u3nueckux Teopuil. BemymuM B Kypce sBIsieTCs
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€pUH, BELIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzauus MNpeAnosiaraeéT HCHOJIb30BAHHUE
TYMaHUTapHOTO MOTEHIMaNa (HU3MUECKON HAayKH, OCMBICICHHUE CBS3H Pa3BUTHUSA
(U3MKH C pa3BUTHEM OOILECTBA, & TAKIKE C MUPOBO33PEHYECKUMU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMU MPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypce Gusnku npeamnoiaract 3HakoMCTBO
C IIUPOKUM KPYTOM TEXHUYECKUX W TEXHOJOTHYECKUX MPUIIOKEHUN H3yUEHHBIX
TEOPUHN U 3aKOHOB.

Hoes oxonocusayuu peanusyercs TMOCPEACTBOM BBEACHUS HIIEMEHTOB
COJIEp)KaHUs, TMOCBAMIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH M TEXHOJIOTHIA, a Takke OOCYKICHUS
po0JIeM palOHAIBHOTO MPUPOAOIIOIE30BAHUS U SKOJIOTHYECKON 0€30MaCHOCTH.

CTepKHEBBIMHU DJIEMEHTAMHU Kypca (U3WKH Ha YPOBHE CpPEIHEro OOIIero
oOpa3oBaHus sBIAIOTCS (pusmyeckue Teopuu (HOopMUPOBAHHME TPEACTABICHHUM O
CTPYKType MOCTpOoeHusi (pU3NUECKOil Teopuu, poiu (pyHAAMEHTaJIbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUIX O TPUPOJIC, TPAHUIIAXTPUMEHUMOCTH
TEOPUH, JIJIsl ONMCAHUS €CTECTBEHHO-HAYYHBIX SIBJICHUN U TIPOIIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3MKH peanusyercss Mpexie
BCEro 3a CYET OpPraHu3alliy 3KCIEPUMEHTAILHON AESTeNbHOCTH O0YyYaroUINXCs.
J11st 6a30BOTO YPOBHS Kypca (PU3UKHU — 3TO UCIIOJIH30BAHNUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX IKCIIEPUMEHTOB U JTa00paTOPHBIX pabOT, KOTOPHIE B TPOTpaMMe
no (usuke 0ObEIMHEHBI B OOIIMIA CIMUCOK YYEHWYECKUX MPAKTUYECKUX padoT.
Boigenenue B yKa3aHHOM TepedyHe JabopaTOpHBIX pPadOT, MPOBOAUMBIX JIJIs
KOHTPOJISI U OIIEHKH, OCYILECTBIISIETCS] Y4aCTHUKaMH 00pa30BaTEIbHOTO Ipolecca
UCXOJl U3 OCOOEHHOCTEW IMJIAaHWPOBAHUSI W OCHalleHus kaOunera (usuku. Ilpu
ATOM OO0ECTeunBaeTCs OBIAJCHHE OOYYAIOUUMHUCS YMEHHUSMH IPOBOIUTH
KOCBEHHBIC HM3MEPEHHUs, HMCCICAOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIMYMH U
MIOCTaHOBKY OIIBITOB IO MPOBEPKE MPEAJIOKEHHBIX TUIIOTES.

Bosbiioe BHUMaHue yIeseTcsl pelIeHUI0 PACUETHBIX U KaUyeCTBEHHBIX 3a/1ay.
[Ipu sTOM 7151 pacUETHBIX 3a]1a4 TPUOPUTETOM SIBIISIIOTCA 3a7a4d C SIBHO 33/IaHHOM
(duznyecKoil MOAEINbIO, TO3BOJISIONINE TPUMEHATh U3YyUCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK U3 OJHOTO pasleia Kypca, TaK U HUHTETpUpPYs 3HAHHUS U3
pasHbIX paszzaenoB. [Jig KaueCTBEHHBIX 3a7ad MPUOPUTETOM SBIISIOTCS 3a/laHusl Ha
00OBsACHEHHE TPOTEeKaHUsl (U3MYECKUX SIBJICHHM U TPOILIECCOB B OKPY’KAIOIICH
KU3HU, TpeOyroume BbIOOpa (U3MYECKONM MOJEHM JUIsl CUTyalluu MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuu ¢ TpeboBanusimu DPIOC COO k wmarepuansbHO-
TEXHHUUYECKOMY 00eCTIeueHHI0 Y4eOHOTO mpoliecca 0a30BbIi YPOBEHb Kypca (GU3HUKH
Ha YpOBHE CpeaHEero oO0uiero oOpa3oBaHUsl JOJDKEH HM3Yy4aThCsi B YCIOBHUSIX
NpeIMETHOrO0 KaOuHeTa (U3MKU WM B YCIOBHUSX HHTETPUPOBAHHOIO KaOWHETa
IPEIMETOB €CTECTBEHHO-HAYyYHOro IMkia. B kaOuHere (U3UKU TOIKHO OBITH
HEoOXoIUMOe J1labopaToOpHOE OOOpYAOBAaHHME JJIS BBINOJHEHUS YKa3aHHBIX B
mporpamMme 1o U3NKE YICHHYECKUX MPAKTHICCKUX padOT M IEMOHCTPAIIMOHHOE
000opynoBaHueE.

JleMOHCTpallMOHHOE  000pyJOoBaHHE (QOPMHUPYETCSI B COOTBETCTBUU C
MPUHITUIIOM MHWHHUMAJIBHONH JOCTATOYHOCTH M  O00ECIeUMBacT ITOCTAHOBKY
MEPEUYNCICHHBIX B TIpOrpaMMe 10 (PHU3WKE KIFOUEBBIX JEMOHCTPAMA IS
WCCCOBAHMS  M3yYaeMbIX SBJICHHMA W  TIPOIECCOB, OMIMPUYECKHX |
dbyHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUM.

JlabopaTopHoe 00OpynOBaHHE JUIsI YUYCHHUECKHX MPAKTUYECKUX padoT
dbopmupyeTcss B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIEUMBAETCS B pacyeTe
OTHOTO KOMIUJIEKTa Ha JBYX OOydJarommxcsi. TeMaTH4eCKHe KOMIUICKTHI
nabopatopHOro 00OpYyHOBaHUSL AOJKHBI OBITh TOCTPOEHBI Ha KOMIUJIEKCHOM
UCIIOJIb30BAaHUU AHAJIOTOBBIX U ITU(GPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEpPUTETBHBIX CUCTEM B BHJIE ITU(DPOBBIX JTAOOpATOPHi.

OCHOBHBIMHU HENIAMH W3y4YeHUs (PU3UKU B 00111eM 00pa30BAHUU SBIISIOTCS:

e bopMupoBaHuEe HHTEpeca W CTPEMJICHHS OOYYarOMIMXCAd K HAyIHOMY
U3YUYCHUIO TIPUPOJBI, PA3BUTHEC HMX HMHTCIUICKTYAIbHBIX W TBOPYCCKUX
CIIOCOOHOCTEI;

e PA3BUTHE TPEJCTABICHUN O HAyYHOM METOJIC MO3HAHUS U (HOPMHUPOBAHHE
WCCJICIOBATEIILCKOTO OTHOIICHUS K OKPY KAIOITUM SIBIICHUSIM;

 hopMUpOBaHUE HAYYHOTO MHUPOBO33PEHHS KaK pe3ysibTaTa U3y4eHUs] OCHOB
CTpOoeHUs MaTepuu U QyHIaAMEHTAIBHBIX 3aKOHOB (DU3HUKU;

e popMUpOBaHUE YMEHUH OOBSCHATH SBJICHUS C UCIIOIb30BaHUEM (PHU3UYECKUX
3HAHWHM ¥ HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE TMPEACTABICHUM O pONM (PUIMKU JUIsI PAa3BUTUSA JIPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHUH.

JlocTikeHne 3TuX 1efield 00ecrneurnBaeTcsl pelieHueM CIeNyIoluX 3a1ad B

npolecce u3y4eHus Kypca U3k Ha YpOBHE CpeIHEro o01Iero 00pa3oBaHus:



o IPHOOPETEHNE CUCTEMBI 3HAHUI 00 OOMIMX (PU3NYECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAass MEXaHHUKYy, MOJIEKYJSIPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DH3UKY U 3JIEMEHTHI aCTPODHU3UKH;

o hopMupoBaHUEe YMEHUI MPUMEHSATh TEOPETUYECKUE 3HAHUS JIISIO0BSICHEHHUS
buznyecKuX SIBICHUN B IPUPOJIE U TSl IPUHATHUS IPAKTHUECKUX PEIICHUN
B MTOBCETHEBHOM KU3HU;

¢ OCBOGHHE CIIOCOOOB pEHICHUS pPa3jIM4HbIX 3aJad C SBHO 3aJlaHHOMN
dusznyeckoil Monenblo, 3a1ad, MOAPa3yMEBAIOIIUX CaAMOCTOSTEIHHOE
co3anue GU3NIECKON MO, aICKBaTHON yCIOBUSAM 3a1a4H;

e MIOHMMAaHHE (PU3NYECKUX OCHOB W TMPHUHIMIIOB JCHCTBUS TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIMSHMS Ha OKPYKAIOILYIO
cpeny;

¢ OBJIQJICHUE METOJIaMU CaMOCTOSATEIHHOTO TUIAHUPOBAHUSA W TPOBEACHUS
(¢u3NYECKUX SKCIIEPUMEHTOB, aHAIW3a U HUHTEpHpeTauuu HH(opMaluu,
OIpE/IEeNICHUS IOCTOBEPHOCTHU MOJyYEHHOTO Pe3yJIbTaTa;

e CO3JJaHUE YCIIOBUHM HJIsi Pa3BUTHS YMEHHUI NPOEKTHO-UCCIIENOBATEIbCKOM,
TBOPYECKOH 1€ATEIbHOCTH.

Ha wusydenne ¢usuku (06a30BbIil ypOBEHb) Ha YPOBHE CpPEIHEro OOIIEro
oOpazoBanus otrBoautcs 136 gacoB: B 10 kiacce — 68 yacoB (2 yaca B HEJIENIO), B
11 knacce — 68 wacoB (2 yaca B HeJIEJIO).

[Ipennaraempiii B mporpamMme 1o ¢GuU3MKE TEpeueHb JTabOpaTOPHBIX U
MPAKTUYECKUX padoT SBISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JeJaeT BHIOOD
MPOBEJCHUS JTa0OpaTOPHBIX pPAOOT ¥ OMBITOB C YYETOM WHAMBHIYaTbHBIX
0COOEHHOCTEH 00yUYarOIIMXCA.



COJAEPXKXAHUE OBYUYEHUA
10 KJIIACC

Paznen 1. ®u3uka u MeTOAbl HAYYHOT'O MIO3HAHUSA

®dusrka — Hayka o mpupone. HaydHble METOIBI MO3HAHMS OKPYKAKOLIETO
Mupa. Ponb skcriepuMenTa 1 TEOpUU B IPOLIECCE MMO3HAHUS TPUPOBL. DKCIEPUMEHT
B (u3HKe.

MonenupoBanue (U3NYECKUX SIBICHUNW U TpoleccoB. HaydHble THMOTE3bI.
duznyeckre 3aKOHbl U TEOpUH. ['paHUIIBI MPUMEHUMOCTH (PU3HUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponb u Mecto ¢u3uku B GOpMUPOBAHUU COBPEMEHHOM HAy4YHOH KapTHHbI
MHPA, B IPAKTUYECKOU EATENBHOCTH JFOJEH.

Jlemoncmpayuu

AHanoroBble U 1IUGPOBBIE H3MEPUTENbHbIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3zjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABukeHHEe. OTHOCUTEIBHOCTh MEXAHMYECKOTO JIBHIKCHUSI.
Cucrema orcuéra. TpaekTopus.

[lepemenienne, CKOpPOCTh (CpeHsIsI CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHHUE MaTepUaJbHOM TOUYKHM, HUX MPOEKIMU Ha OCU CHCTEMBI KOOpIWHAT.
CioxxeHue nepeMenieHnil U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEHOE nBmKeHue. [ 'paduxu
3aBUCHUMOCTH KOOpAHMHAT, CKOPOCTH, YCKOpEHHUsS, IyTH U IEepEeMEIICHUs
MaTepUaAIbHOW TOYKH OT BPEMEHHU.

CBobOoaHOe najzeHue. Y CKopeHrue CBOOOHOTO NaiCHUsI.

KpuonuHeiHoe nBuxeHne. J[BrkeHne MaTepruagIbHON TOUKH MOOKPYKHOCTH
C MOCTOSIHHOW MO MOJYJI0 CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEWHAsi CKOPOCTh.
[Tepuon u yactora obpatieHus. [{leHTpocTpeMuTeIbHOE YCKOPEHHE.

TexHuyeckrue yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHE: CIUIOMETD,
JBI)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeJayn.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, MILTIOCTPAIUs KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeoOpa3zoBanue ABMKEHUH C UCIIOJIH30BAHUEM ITPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3AyXE U B pa3peKE€HHOM IIPOCTPAHCTBE.

Habnronenue aBuxkeHUs: Tena, OPOIIEHHOTO MO YIJIOM K TOPU30HTY U
TOPU30HTAIBHO.



H3mepenune yckopeHus CBOOOTHOTO MaeHHUS.

Hamnpasnenue ckopocTy Npy ABUKEHUU 110 OKPY’KHOCTH.

Yuenuueckuu sxcnepumenm, nabopamopnsie pabomoi

N3ydeHne HEpaBHOMEPHOTO IBUKEHUS C LIENbIO0 ONPENEIICHUS] MTHOBEHHON
CKOpOCTH.

HccenmenoBanre COOTHOLICHHSI MEXAY NYTSIMH, NPOMIACHHBIMUA TEJIOM 3a
[IOCJIEIOBATEIbHBIE PABHBIE IIPOMEXKYTKM BpPEMEHM IIPU PAaBHOYCKOPEHHOM
JBWKEHUU C HAYAJIbHOM CKOPOCTBIO, PABHOW HYJIIO.

N3ydeHne nBUKEHNUS IapUKa B BSI3KOU KUJIKOCTH.

W3ydeHue nBUKEHUs Tea, OPOILIEHHOTO TOPU30HTAIIBHO.

Tema 2. Jlunamuxa

[Ipyanmn  otHOocuTensHOCTM  ['ammies.  IlepBelii  3akoH  HproToHa.
NHepunanbHbple CHCTEMBI OTCYETA.

Macca tena. Cuna. [Ipuniun cynepno3unuu cuwi. Bropoit 3akon HproToHa
JUI MaTEpUaJIbHOU TOUKM. Tpernii 3akoH HbproTOHA 1151 MatepraibHbIX TOUEK.

3akoH BcemupHoro Ttiarorenus. Cwia Tsokectd. IlepBass kocMmuueckas
CKOpOCTb.

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

Tpenue. Buabl TpeHus (okosi, ckoybxeHus1, kauenus ). Cuia tpenusi. Cyxoe
TpeHue. Cuia TpeHUs! CKOJIbKEHHS U cujia TpeHus nokos. Koagduuuent tpeHus.
Cuita cOnpOTUBIIEHUS NIPU IBUKEHUHN TEJIA B KUJIKOCTH WIIH Tase.

[ToctynarenbHoe U BpalaTelIbHOE IBUKEHHE a0COTOTHO TBEPIOTO TEA.

MoOMEHT cuiibl OTHOCUTENBHO OCH BpameHus. llnedo cunel. YcnoBud
paBHOBECUS TBEPIOIO TEIIA.

TexHu4eckue yCTpOWCTBA U IIPAKTUUECKOE NPUMEHEHHE: NOAIIUITHHUKH,
JIBUKEHHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBnenue nHepIuu.

CpaBHEHHE Macc B3aUMOJEHCTBYIOLIUX TEN.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT A€(OPMALIUU.

HesecomocTe. Bec Tena npu yCKOpEHHOM MTOAbEME U TIAJICHUN.

CpaBHEHHE CUJI TPEHUS MTOKOSI, KAUEHUS U CKOJIbKEHUS.

VYcnoBust paBHOBECH TBEPIOIO Tena. Buabl paBHOBECHS.

Yyenuueckuii sxcnepumenm, 1abopamopsie padbonul

W3ydenue nBm>xeHus OpycKa Mo HAKIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOIIUX B MPYXUHE H
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBHM pPaBHOBECHS TBEPAOrO TEJA, HWMEIOLIETO OCh
BpALlCHHUS.

Tema 3. 3axonbl coXpanenus 6 Mexanuke

Nmiynbc MaTepuaibHOM TOYKH (Te€da), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NMnynbec cHIbBl U1 U3MEHEHUE HUMITYJIbCa Tela. 3aKOH COXPAHEHHSI HMMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckass 3Hepruss MarepuaibHOW TOYku. Teopema 00 H3MEHEHUU
KUHETUYECKOU SHEPTUHU.

[TorennuanbHas DHEPrusl. ITorennuanbHas SHEprus YIIPYTO
nehopMUpPOBaHHOM MPY>KUHBL. [loTeHIIMaNbHAS SHEPTHS TeJa BOJIM3U MOBEPXHOCTU
3eMIIN.

[loTeHmanbHple W HEMOTCHIMANbHbIE  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHJI C ©3MEHEHHEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXPaHEHMSI MEXAHUYECKON dHEPTUH.

Ynpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHn4eckue yCTpOWCTBA U IPAKTUUYECKOE IPUMEHEHHE. BOLOMET, KOMED,
IIPY>KUHHBIN TUCTOJIET, IBUKECHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHHS UMITYJIbCA.

PeakTuBHOE IBHKEHHUE.

[lepexoa MOTEHIUATBLHON SHEPTUU B KHHETUYECKYIO U OOPaTHO.

Yuenuueckuu sxcnepumenm, nabopamopsie pabomul

N3yyenue abCOMOTHO HEYNPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanue cBA3M pabOThI CUIIbI C U3MEHEHHEM MEXaHUYEeCKOW sHepruu
TeJla Ha IPUMEPE PACTSIKEHHS PE3UHOBOIO XKI'YTa.

Pa3nen 3. MoJiekyasipHas ¢gu3uka U TEPpMOJUHAMUKA

Tema 1. Ocnoébl MoneKynapHo-KuHemudeckoi meopuu

OCHOBHBIE€ TIOJIOKEHHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. ubdysus. Xapakrep ABIKCHHUS U
B3aMMOJECUCTBUS YACTULl BemecTBa. MoJenu CTpOCHHS Ta30B, KUIAKOCTEH U
TBEPJIBIX TEJT U 0OBSICHEHHE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojieneil. Macca u
pa3zMepbl MoJiekyil. KonnuectBo BemectBa. [ToctositnHas ABoraapo.

TenmoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temneparyp
[enscus.



Mopens  upeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJIEKYJISIPHO-
KMHETUYECKOW TEOpUH HICaNbHOro rasa. AOCOJIOTHas TeMmIeparypa Kak Mepa
CpeAHEN KWHETHUYECKON SHEPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. [llkama
temneparyp KenbBuna. ['a30Bble 3akOHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akoH JlanbToHa. M30mponecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiICHHE M30MPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IIPUMEHEHHE: TEPMOMETD,
OGapomeTp.

Jlemoncmpayuu

OnbIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHUE BellecTBa, (ororpaduun
MOJIEKYJI OPraHUYECKUX COETUHEHHM.

OmnbITel 10 AU GY3UH KUIKOCTEH U Ta30B.

Mopens OpOyHOBCKOTO IBUAKEHUS.

Mogensb ombita LlTepHa.

OneITsl, JTOKa3bIBAIOIIINE CYILIECTBOBAHUE MEXMOJIEKYIISIPHOTO
B3aMMOJICHCTBHSI.

Monens, niutrocTpupyomas Ipupoay AaBICHUS ra3a Ha CTEHKU COCY/a.

OneIThl, WUIFOCTPUPYIOUIUME YPaBHEHHWE COCTOSHHMS HJICAJBbHOTO Tasa,
M30IPOLIECCHI.

Yuenuueckuu skcnepumenm, nabopamopuvie pabomul

OmnpeneneHrue Macchl BO3/yXa B KJIIACCHOM KOMHAT€ Ha OCHOBE U3MEpPEHUM
00bEMa KOMHATBI, IABJICHUS U TEMIIEPATypPbl BO3/IyXa B HEW.

HccnenoBanue 3aBUCUMOCTH MEKY ITapaMeTpamMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHosbvl mepmoOuUHAMUKU

TepMmoanHamuueckass cucreMa. BHyTpeHHssE dHEprus TEpMOAWHAMUYECKOU
CUCTEeMbI U criocoObl €€ n3meHeHust. KonnyecTBo TemnoTsl U padora. BHyTpeHHss
SHEPrus  OAHOATOMHOTO  WJACAJIbHOrO  ra3a.  Buael  Temonepenayu:
TEIJIONPOBOJAHOCTh, KOHBEKLIUS, U3TyUyeHUE. Y IeTbHasl TeMIOEMKOCTh BEIIECTBA.
KonaudecTBO TEMIOTHI IPH TEILIONEPEaAYeE.

[Tonsitue 006 aaumabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpuMeHeHre TepBOro 3aKOHA TEPMOJMHAMHMKU K H3omponeccaM. ['paduueckas
WHTEpHIpeTaus padoThl rasa.

Bropoii 3akoH TepmoamHamuku. HeoOpaTuMocTh TPOIECCOB B MPHUPO/IE.

TennoBeie MamuHbl. [IpUHIMIBI IEMCTBUS TETUIOBBIX MAILIHH.
[IpeoOpa3oBanus SHEpPruu B TEIUIOBBIX MamuHaxX. KoadduiueHT mone3Horo
nerctBug TtemoBoil mammHbl. [Hukn KapHo u ero kosd@uimeHT mojie3HOro
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbl TETUIOAHEPTETUKH.



TexHuueckue YCTpOHCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUraTelb
BHYTPEHHETO CrOpaHusl, ObITOBOW XOJOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEPruy Tejla MPU COBEPIICHUH PaOOThI: BBUIET
npoOku u3 OyTBUIKM TOJ JEUCTBHEM CXATOTO BO3JyXa, HarpeBanue 3¢upa B
JATYHHOU TpyOKe MmyTEM TpeHUs (BUIACOIEMOHCTpPAIIHS).

W3meHeHue BHYTpeHHEN S3HEPTUu (TeMIiepaTypbl) Teja Mpu Teruionepeaaye.

OnelT MO anuabaTHOMY pacCIIMPEHUIO0 Bo3Ayxa (OMBIT € BO3AYIIHBIM
OTHUBOM).

Mopenu napoBoil TypOUHBI, ABUTATENS BHYTPEHHETO CTOPAHUS, PEAaKTUBHOTO
JIBUTATEJIA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

N3mepeHue yaenbHON TeMI0EMKOCTH.

Tema 3. Aecpezammnvie cocmoanusa eeuiecmea. Pazosvie nepexoont

[TapooOpa3zoBanue u kKoHJeHcalus. VMcnapenue u kumneHue. AOCONIOTHAS U
OTHOCHUTENbHAS BJIAXHOCTh BO3Ayxa. HacwlllleHHBIA mnap. YaelbHas TEIIoTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPATYPhl KUTIEHUSI OT AaBICHUS.

TBépnoe Teno. Kpucramnmmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaimioB. Kuakue kpuctaiuibl. CoBpemeHHble Marepuaiibl. [lnaBienue u
KpUCTaJUIn3anus. Y ieJibHas TerjioTa miasieHus. Cyomumanusi.

YpaBHeHue TeniaoBoro Oanaxca.

TexHuyeckue yCTpPOMCTBA W MPAKTUYECKOE MPUMEHEHHE: TUTPOMETP U
IICUXPOMETP, KaJOPUMETP, TEXHOJOTHH MOJYYEHUS COBPEMEHHBIX MaTE€pUaJIOB, B
TOM YHUCJIE HAHOMATEpPHUaJIOB, U HAHOTEXHOJIOTUHU.

Jlemoncmpayuu

CBoOlCTBa HACBHIILIEHHBIX MTAPOB.

Kunenuve npu noHUKEHHOM JaBJICHUMU.

CriocoObI M3MepeHus BIAKHOCTH.

HaOmronenrie HarpeBaHus ¥ MIaBJICHUST KPUCTAITMYECKOTO BEIIECTRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckui sxcnepumenm, nabopamopuvie padbomul

N3MepeHne 0OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXa.

Paznen 4. DnekTpoauHaMuKka
Tema 1. dnekmpocmamuka
OnekTpuzanus Teld. ODJEKTpUYECKHil 3apsia. J(Ba BuAa 3IEKTPUUYECKUX
3apsiioB. [IpOBONHMKHK, TUAIEKTPUKU W TOJYNPOBOJHUKHU. 3aKOH COXPAHEHUS
AIEKTPUUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH KynoHa. TodedHbI 3JIeKTpUUECKUNA 3apsi.
OnekTpudeckoe noje. Hanpsok€HHOCTD anekTpuyeckoro mojst. [lpuniun



CYyNEPIO3ULHUN BJIEKTPUUECKUX MoJieh. JIMHUM HanpsyKEHHOCTU JIJIEKTPUYECKOTO
HOJISL.

PaGoTa cun anekTpocratudeckoro mojs. [lorenuan. PasHocTh moTeHIMAIOB.
[IpOBOOHUKM M HOHMAJIEKTPUKH B BIEKTPOCTATHYECKOM ITone. [luanekTpuueckas
IPOHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHLKEHHOTO0 KOHJIEHCATOopa.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: DIEKTPOCKOI,
ANEKTPOMETP, DBJEKTPOCTAaTHUYECKash 3alluTa, 3a3€MIICHHE JJIEKTPOIPUOOpPOB,
KOHJIEHCATOp, KOMMPOBAJIBHBIN anmnapar, CTPYWHBINA IIPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO Y MPUHIIUI IEUCTBHUS AJIEKTPOMETPA.

B3anmoeiicTBUE Ha3IEKTPU30BAHHBIX TEI.

DNEKTPUYECKOE MOJIE 3aPSIKEHHBIX TEN.

IIpOBOIHUKH B 3JIEKTPOCTATHYECKOM IIOJIE.

DJIEKTPOCTATUYECKAA 3aIUTA.

JIMPNEKTPUKY B DIIEKTPOCTATUIECKOM IIOJIE.

3aBUCUMOCTb  3JIEKTPOEMKOCTH IUIOCKOTO KOHAEHCaTopa OT  IUIOLIAAU
MJIACTUH, PACCTOSHUS MEXAY HUMHU U IUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3apspKEHHOr0 KOHIEHCaTopa.

Yuenuueckuu sxcnepumenm, nabopamopsie pabomul

N3mepeHne 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannstit 3nekmpuyeckuit mok. Toku ¢ paznuunsix cpeoax

DJIEKTPUYECKUT TOK. YCJOBUS CYIIECTBOBAaHMS JJIEKTPHUYECKOTO TOKA.
Uctounuku Toka. Cuna Toka. [IocTOSIHHBIN TOK.

Hanpsbxenue. 3akon OMa 1151 ydacTKa LElu.

DJIEKTPUYECKOE COIMPOTUBJICHUE. Y IEIIBHOE CONPOTHUBJIEHUE BEIIECTBA.
ITocnenoBarenbHOE, NapAILIEIbHOE, CMEIAHHOE COEINHEHUE IPOBOJHUKOB.

PaGora onektpuueckoro Toka. 3akoH JDxoyms—Jlenna. MomHOCTB
AIEKTPUYECKOTO TOKA.

DIIEKTPOIBUKYIAs CUJIA U BHYTPEHHEE CONPOTHUBIIEHUE NCTOYHUKA TOKA.
3akon OMa 17151 TOJTHOM (3aMKHYTOM) 2yieKTpudeckon 1enu. KopoTkoe 3aMbIkaHueE.

OJIEKTpOHHAasT  IPOBOJAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTb.

DnexkTpudecKkuil TOK B Bakyyme. CBONCTBA JIEKTPOHHBIX ITyYKOB.

[TonynpoBOIHUKMU. CobOcTBeHHas U IIpUMECHas  MPOBOJUMOCTH
noJynpoBoIHUKOB. CBolicTBa p—N-niepexoa. [lomynpoBoiHUKOBBIE TPUOOPHI.

OneKkTpuyecKuidi TOK B  pacTBOpax H©  paciulaBaXx  3JIEKTPOJIUTOB.
DNEKTPOIIUTHYECKAS] JUCCOLMALIMS. DIEKTPOIIH3.



OnekTpuueckuidi TOK B Tra3ax. CaMOCTOSITENbHBIA M HECaMOCTOSATEIIbHBIN
pa3psan. Monuus. [Inazma.

TexHHUYecKue yCTpOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJITMETP, PEOCTaT, MCTOYHMKH TOKA, OAIJIEKTpPOHArpeBaTelIbHbIE MPHOOPHI,
AJIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHUS, BAKYYMHBIA JAUOJ,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOIHUKOBBIHN N0/, TaJbBAHUKA.

Jlemoncmpayuu

N3mepenne cuiibl TOKa U HAIPSKEHHUS.

3aBUCUMOCTh CONPOTHUBIICHUS] HIUJIMHIAPUYECKUX POBOJHUKOB OT JJIMHBI,
IJIOIIAM TIOTIEPEYHOT0 CEUYECHUS U MaTepuaa.

CMeliaHHOe COeIMHEHUE TPOBOAHUKOB.

[Ipssmoe wm3MepeHne dIeKTpOoABWKyLIed cuibl. KopoTkoe 3aMmbIKaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO CONMPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[TpOBOIMMOCTE AJIEKTPOJIUTOB.

W ckpoBoii pa3psii 1 IPOBOAUMOCTB BO3yXA.

OAHOCTOPOHHSSI MPOBOAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHue CMENIaHHOIO COEIMHEHUS PE3UCTOPOB.

M3mepeHne 3JIEKTPOABUKYILIEH CHIJIbI UCTOYHUKA TOKAa M €ro BHYTPEHHETrO
CONPOTHUBJICHUS.

HaGmronenue snektponusa.

MexnpeaMeTHbIe CBSA3H

N3yuenue kypca ¢usuku 0azoBoro ypoBHs B 10 kjacce ocyiiecTBiseTcs ¢
Y4ETOM COAEPIKATEIBHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcaMH MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru U TEXHOJIOTHH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHEM METOAOB HAYYHOTO
NO3HAHUA: SIBJIEHWE, Hay4HbIA (akT, rumnoresa, (Qpuanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNE, SKCIIEPUMEHT, MOJICIIMPOBAHHE, MOJIE]b, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMBl ypaBHEHUH, InHeHHas QyHKUuMs, mapadouia,
runepOonia, ux rpaukd U CBOWCTBA, TPUTOHOMETpUUYECKHE (YHKLUHMH: CHHYC,
KOCHUHYC, TaHI'€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIUHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe IBHKEHHE B KUBOW mpupojae, AuPpdys3us, ocMoc,
TEIUIOOOMEH HUBBIX OPraHU3MOB (BUABI TEIUIONEPEIAaUH, TEIJIOBOE PaBHOBECHE),
AIIEKTPUYECKHUE SIBJICHUS B )KUBOM IIPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHHE aTOMOB U MOJIEKYJI, MOJIb
BELIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPABIX TEJ, KUIKOCTEN U



ra3oB, J3JIEKTPUYECKHUE CBOMCTBA METAJUIOB, AJEKTPOJIUTHUYECKAS IUCCOIMALINS,
rajibBaHHKA.

I'eoepaghus: BIaxxHOCTb BO3yXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonoeus: npeoOpa3oBaHUE JBUKEHUN C HUCIIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIMIIHUKH, WCIOJIb30BAaHUE 3aKOHA COXPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyrue), ABUTATENIb BHYTPEHHETO
cropaHwusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIUOHEDP, TEXHOJIOTHH
MOJIYYEHHUS] COBPEMEHHBIX MATEpPHAIIOB, B TOM YHCJIE HaHOMATEpHaJOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAas 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWUHBIH IPUHTED, ANEKTPOHArPEBATEIbHbBIC puoOOPBHI,
ANEKTPOOCBETUTEIbHBIE MPUOOPHI, raJIbBAHUKA.

11 KJIACC

Pa3znen 4. DiekTpoAMHAMHUKA

Tema 3. Macnummnoe noe. 1eKmpoOMazZHUMHAA UHOYKUUA

[loctosiHHBIE ~ MarHUTHl.  B3auMMOIENMCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnose. Bexkrop MarHuTHOW HHAYKUMHU. [IpuHmuMn cyneprnosuunu
MAarHuTHBIX MoJied. JInHuM MarHuTHOM WMHAYKIWU. KapThHa JMHWUNA MarHUTHOM
WHAYKIHAU TOJISI IOCTOSHHBIX MAarHUTOB.

MarautHOoe 1I0J€ TIPOBOJHMKA C TOKOM. KapTuHa JIMHUM WHIYKUHAH
MAarHUTHOTO TOJSl JJIMHHOTO MPSIMOTO MPOBOJHHUKA M 3aMKHYTOTO KOJIBLIEBOTO
MIPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonenctBrue npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOyJib U HalpaBJICHUE.

Cuia Jlopenua, €€ Monyib U HanpasiieHUE. JIBUKEHHUE 3apSyKEHHOW YaCTHUIIbI
B OJHOPOJHOM MarHuTHOM moje. Pabora cusl Jlopenna.

SIBneHne anexTpomMarHuTHOM MHAYKUMU. [IOTOK BekTOpa MarHUTHOU
WHIYKIUHA. OJIEKTPOABIIKYILAS CWJIA HWHIYKIMH. 3aKOH JJIEKTPOMAarHUTHOMW
nHaykuuu Papajes.

BuxpeBoe nsnexktpudeckoe Imoje. OIEKTPOABWKYIIAs CHJIA WHAYKUAU B
MIPOBOJIHUKE, IBUKYIIEMCS TOCTYATEIbHO B OJTHOPOJTHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenna.

NHIyKTUBHOCTh.  SIBJIGHME CAaMOMHIYKIMHU. OJIEKTPOJBIXKYIIAsA  Ccujia
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DNEeKTpOMarHuTHOE MOJIE.

TexHn4eckrue yCTPOMCTBA M IMPAKTUYECKOE TMPUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOABUTATENIb, YCKOPUTEIU DJIEMEHTapHBIX
YaCTHUL, UHIYKUMOHHAS [1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHE PTIEKTPOHHOTO IMyYKa MarHUTHBIM IOJIEM.

JIMHUY MHIYKIUX MAarHUTHOTO TIOJIS.

B3auMmopelicTBrE IByX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

Henctue cuibl JIopeHIa Ha HOHBI AJICKTPOJIUTA.

SIBieHME AIEKTPOMArHUTHOW UHIYKIIUU.

IIpaBuno Jlenua.

3aBUCUMOCTD JJIEKTPOABHXKYIIEH CUJIbI HHAYKIHU OT CKOPOCTH WU3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBneHne caMOMH YKL,

Yuenuuecxuii sxcnepumenm, 1abopamopisie pabomol

N3yyeHne MarHuTHOTO MOJISt KATYIIKHA C TOKOM.

HccnenoBanue neiicTBUSA NOCTOSHHOTO MAarHUTA HA PAMKY C TOKOM.

HccnenoBanue sBICHUS 3JIEKTPOMATHUTHON MHIYKIWH.

Pa3nen 5. Kosie6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomazHummble Koa1eoanus

Konebarenbnas  cucrema. CBOOOIHBIE  MEXaHUYECKHE  KOJeOaHWUS.
IMapmonuueckue kosiebanus. Ilepuon, wactora, ammnTtyna u ($aza KojaeOaHUH.
[Ipy>XuHHBIA MasTHUK. MaTeMaTU4eCKUii MasATHUK. Y pPaBHEHHE TAPMOHHYECKHUX
kosnebanuii. [IpeBpareHue >HEpruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii koHTYp. CBOOOAHBIE SJIEKTPOMATHUTHBIC KOJIeOAHUS B
UJCATHPHOM KOJICOATEIIbHOM KOHTYype. AHAJIOTHS MEXIYy MEXaHUYECKUMU U
AIEKTPOMArHUTHBIMU KosiebanusiMu. @Dopmyna TomcoHa. 3akoH coOXpaHEHUs
SHEPTUU B UJICATHHOM KOJIEOATEIIbHOM KOHTYPE.

[IpencraBienne o 3aTyXxarnmx KojJeOaHUsX. BeIHY)IeHHbIE MEXaHUYECKUE
konebanusi. Pesonanc. BeIHyKIEHHBIE 2JIEKTPOMAarHUTHBIC KOJICOaHMS.

[lepemennblii TOK. CHHYCOMAAQIbHBI NEPEMEHHBIA TOK. MONIHOCTh
MEPEMEHHOT0 TOKa. AMIUIUTYAHOE W JCUCTBYIOIIEE 3HAYECHHE CHUJIBI TOKAa H
HaIpsHKEHUSL.

Tpancpopmarop. [IpousBoacTBo, mepenada U MOTpedICHNUE IIEKTPUIECKON
SHEPruM. JKOJIOTUUECKUE PUCKH MPU MPOU3BOACTBE 3JIEKTposHepruu. KymnbTypa
HCTIOJIb30BaHUS 3JIEKTPOIHEPTUHU B IOBCEAHEBHOM JKU3HHU.

TexHuyeckue ycTpoWcTBa M MPAKTUYECKOE IMPUMEHEHUE: DIIEKTPUUYECKUN
3BOHOK, T€HEPATOp MEPEMEHHOTO TOKA, TUHUU 3JIEKTPOIepeaay.

Llemoncmpayuu
HccnenoBanne mapamMeTpoB KoJeOATENbHONW CHCTeMBbI (MIPYKWHHBINA WITH

MaTeMaTUYECKUI MasSTHUK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHUH.

HaOnronenue pezoHanca.

CB0oOOIHBIE 2JIEKTPOMArHUTHBIEC KOJIeOaHMUS.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM ) I
AIEKTPOMATHUTHBIX KOJICOAHUI.

Pe3oHaHCc mpu MOCIENOBAaTEIbHOM COCIMHEHHUU PE3UCTOpa, KaTYyIIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mopens TMHUM 2IIEKTPOIIepeayn.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsl

HccnenoBaHue 3aBUCMMOCTH MEpUOJia MajblX KoyieOaHUIl Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Irpy3a.

HccnenoBanre nepeMeHHOT0 TOKa B LIENU U3 MOCIIEI0BATEIbHO COETMHEHHBIX
KOHJIEHCATOpa, KaTYLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpoMazZHunHble 60JIHbL

Mexanudeckue BOJIHBI, ycioBHs pacnpoctpanenus. llepuon. Cxopoctb
pacnpocTpaHeHuss M JMHA BOjaHBL. [lomepedHble W NPOAOJIBHBIE  BOJIHBIL.
WNurtepdepenuus u audppakumus MEXaHUYECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3ByKa. BeicoTa ToHa. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3TYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuenrtanus BektopoB E, B, V B anektpomarautHoi BosnHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpa)KeHHE, MpeIoMIIeHHE, Mosipu3anus, audpakuus,
uHTepdepeHuus. CKOpoCThb 3JEKTPOMArHUTHBIX BOJIH.

[[Ikxana 3MeKTpOMarHUTHBIX BOJH. [IpuMeHeHne >JIeKTPOMarHuTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIIBI PaAVOCBS3U U TENEBUACHUS. Pagronokanus.

DJIEKTPOMAarHUTHOE 3arpsI3HEHUE OKPYKAIOIIEN CPEIbI.

TexHHuYecKue yCTpONCTBa M MPAKTHYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
UHCTPYMEHTHI, YJIbTPAa3BYKOBasl MArHOCTHKAa B TEXHHMKE M MEIUIIMHE, pajaap,
paguonpuEéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neub.

Jlemoncmpayuu

OOpa3zoBaHue U pacIpOCTPaHEHHUE MOMEPEUHBIX U MTPOIOJIBHBIX BOJIH.

Kone0mroieecst T€J10 Kak HCTOYHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHHUSI MEXaHUUECKHUX BOJIH.

Hab6mronenue unrepdepeHuu u 1uppakiiuu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HabGnrogenue cBsizu TpOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIUTYAO0U U
4acTOTOM KOJeOaHUIA.



HccnenoBanne  CBOMCTB — DJIEKTPOMAarHUTHBIX — BOJIH: OTpaXXCHHUE,
npesioMJIeHUe, MoJspu3anus, qudpakius, “HTepdepeHIus.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpsMonnHENHOE pacnpoCTpaHEHUE CBETA B
omHOpoaHOM cpene. JIyd cBeta. ToueuHbI HCTOYHHUK CBETA.

OTtpaxenue cBeTa. 3akoHbI OoTpakeHusi ceta. [locTpoeHune nzoOpaxkeHuii B
IIJIOCKOM 3€pKaje.

[Ipenomnenue cBeta. 3aKOHBI MPETOMIIEHUS CBeTa. AOCOIIOTHBIN MOKa3aTelNb
npenomiieHus. llomHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. ClnoxHbIN cocTaB 6enoro ceera. LIser.

Cobuparomniue u pacceuBaroniue TuH3bl. ToHKast TuH3a. DOKYCHOEPACCTOSIHUE
U ONTHYECKas CUiia TOHKOW JUH3bL. [locTpoeHune n3odpaxkeHui B COOMPAIOIINX U
pacceuBaromux JuH3ax. PopMyra TOHKOM JIMH3bL. Y BEJTUYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUECKON ONITHKHU.

BonnoBass ontuka. Wurtepdepennusi cera. KorepeHTHble HCTOYHUKH.
VY caoBus HaOIIOEHUS MAKCUMYMOB U MUHUMYMOB B MHTEP(PEPEHIIMOHHONKApTUHE
OT JIBYX CUH(a3HBIX KOTEPEHTHBIX HCTOYHUKOB.

Hudpaxuus cBeta. JudpakinuonHas pemeéTka. YcioBue HaOMOACHUS
[JIABHBIX ~MAaKCUMyMOB TIpU  TAJEHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuszanus ceera.

TexHuyeckue yCTpPOMCTBA M TMPAKTUUECKOE TMPUMEHEHHUE: OYKH, JIya,
¢doToamnmapaT, NPOEKIMOHHBIA amnmapar, MHKPOCKOI, TEJIECKON, BOJIOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TTOJISIPOU/I.

Jlemoncmpayuu

[IpsiMmonuHEHOE paclpoCTpaHEHUE, OTPaKEHUE U MPEIOMIICHUE CBETa.
OnTuyeckue npuOOpBHI.

[TomHOE BHYTpEeHHEE OTpaxeHue. Mozens CBeToBoAA.

HccnenoBannie cBOMCTB U300paKeHUH B JIMH3AX.

Mopenu MUKpocKoIa, TeJIeCKona.

HaOmronenue unrepdepeHiiuy cera.

Hab6nronenue nudpakium crera.

HabGmronenne nucnepcuu cBera.

[TonyuyeHue criekTpa ¢ HOMOILIBIO IPU3MBL.

[Tomy4enue crekTpa ¢ MOMOIILI0 AUGPAKIIMOHHON PEIIETKH.

HabGnronenue nonsipu3anuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul



M3mepeHne nokasaTesns NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOWCTB U300pAKEHU B JIMH3AX.
HaGmronenue nucnepcuu cBera.

Pa3znen 6. OcHOBBI clIEIIHAIBHON TEOPUH OTHOCHUTEIbHOCTH

['paHnnBl  OPUMEHUMOCTH  KJlaccHyeckod  MexaHukd.  [locrynartsl
CIELMATIbHON TEOPUH OTHOCUTEIBHOCTH: MHBAPUAHTHOCTh MOAYJISI CKOPOCTH CBETa
B BaAKyyMe, IPUHIMI OTHOCUTEIbHOCTH DHUHIITENHA.

OTHOCHUTENIBHOCTh OJHOBPEMEHHOCTH. 3aMEJJIEHHE BPEMEHU U COKpAILEHUE
JUTUHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTHULIBIL.

CBs3b MacChl C JHEPrUEN U UMITYJIbCOM PEJIATUBUCTCKON YACTHUIIBI. DHEPTHS
ITOKOS.

Pasznen 7. KBanroBasi pusuka

Tema 1. Dnemenmol K6AHM OGO ONMUKU

®otonsl. opmyna [1naHnka cBsizu 3HEpruu GOTOHA C €r0 YaCTOTOW. DHEprus
Y UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onwitel A. I'. CTonmeroBa. 3aKoHbBI
dotorddexra. YpaBuenue DunimTeitHa aia dotorddexra. «KpacHas rpaHuiiay
dboToaddekra.

Jasnenue cBera. OnbiTel 1. H. JIeOGenena.

XHUMHUYeCKoe IEHUCTBUE CBETA.

TexHuueckue yCTpONCTBA W TMpaKTUYECKOe MpUMEHeHue: (OTOIIEMEHT,
¢dboTOoMaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1orh(dHEeKT Ha YCTAaHOBKE C IIMHKOBOM MJIACTUHOM.

HccnenoBanne 3ak0HOB BHEMTHETO GoTodddexTa.

CBeToauon.

Conneunas 6aTtapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHUIO o -4aCTHII.
Ilmanerapuas mogxens aroma. Ilocrymarsl bopa. M3nyueHwe u morjiouieHue
GbOTOHOB TpU TEepexojae aToMa C OJHOTO YPOBHS DHEPruv Ha Apyrou. Bumwi
criekTpoB. CHEKTp YPOBHEHM SHEPrUU aToMa BOJOPO/a.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bpoinsa. KopnyckynsipHO-BOIHOBOM
IyaJIn3M.

CHOHTaHHOE U BBIHYXJIEHHOE U3TyUYCHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHME: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOIN), J1a3ep, KBAHTOBBIA KOMIIBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

OnpeneneHue AIMHBI BOJIHBI JIa3epa.

HabGnronenue nuHenvyaTbiX CIIEKTPOB U3ITyUYEHHUS.

Jlazep.

Yuenuueckuu sxcnepumenm, nabopamopuwvie pabomul

HaOnronenue TMHEM4aToro cnexkrpa.

Tema 3. Amommnoe aopo

OKCIIEPUMEHTBI, JOKAa3bIBAOIIME CIIOKHOCTh CTpoeHUs sapa. OTKpsITHE
paanoakTuBHOCTH. OnbIThl Pe3zepdop/ia o onpeneneHnto coctaBa paiuoakTHBHOTO
m3nydyeHnusi.  CBodictBa  anbda-,  Oera-, raMMa-usiiydycHus..  BnusiHue
PaAMOAKTUBHOCTH Ha KUBBIE OPTraHU3MBI.

OtkpeiTHE TIpoTOHAa W HeWTpoHa. Hykionnas moxens sigpa ['eitzenOGepra—
NBanenko. 3apsan saapa. MaccoBoe uncio saapa. M30Tomnsl.

Anbda-pacnaa. DJEKTPOHHBIA M MO3UTPOHHBIM Oera-pacmnan. [‘amma-
U3ITy4eHHE. 3aKOH PaJIMOAKTUBHOIO pacnaja.

DHeprus CBA3U HYKJIOHOB B siipe. SnepHbie cuibl. Jledekt Macchl sapa.

S nepHble peakuuu. JleneHne u CUHTES sI€Ep.

SAnepnwiii peaktop. Tepmosiaepusiii cuHTe3. [IpoOnemMbl W TEPCHEKTUBBI
AIEPHON SHEPIETUKH. JKOJIOTMYECKUE ACTIEKTHI IAEPHON YSHEPTETUKHU.

DneMeHTapHbIe YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIIOIEHHS U PETUCTPALIMN 3JIEMEHTAPHBIX YaCTHLI.

@dyHaMeHTalbHbIe B3auMOACHCTBUSA. ENMHCTBO (pr3MUECKO KapTUHBI MUPA.

TexHUYeCcKue yCTPOMCTBA U MPAKTUYECKOE IPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, siaepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

Cu€TYrK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

HccnenoBanue TpekoB YacTHIl (110 TOTOBBIM (poTorpadusim).

Pa3znen 8. JjieMeHTBI ACTPOHOMUM M ACTPOPUZUKHU

DOtanbl pa3BUTHs acTpoHoMmuu. [IpukiiaiHOE 1 MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bé3anoro Heba. Co3Be3ausi, sipKue 3BE3MBI, IUIAHETHI, UX BHJIAMMOE
JIBHKCHHE.

ComnHeunas cucrTema.

Connne. ConHeuHass akTUBHOCTh. Mcrounuk sHeprum CoJsiHIIAa U 3BE3I.
3BE3/1bI, UX OCHOBHBIC XapaKTEpUCTHUKHU. J[Marpamma «CHEKTpajdbHBIM Kiacc —
CBETUMOCTBY». 3BE31IbI TJIABHOM ITOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTB» JJIs 3BE3]] TJIaBHOM MOCJIEA0BATEILHOCTU. BHYTpeHHEE CTpOoeHuE



3B€31. COBpeMEHHBIE MPEJCTABICHHS O MPOUCXOXKIACHUHN U 3Boonuu ConaHua u
3BE3/. DTaIbl )KU3HU 3BE3]I.

Mneunbiii Ilyte — nama [amaktuka. Ilonoxenue u nuwxenune ConHua B
lNamaktrke. Tunsl ramakTuk. PaguoranakTuky U kBazapbl. YHEpHBIE IBIPHI B sApax
rajgakTHK.

Bcenennas. Pacuimpenue Beenennoil. 3akon Xa06m1a. Paz0eranue rajakTuk.
Teopus bonbmioro B3peiBa. PennkroBoe nznydeHue.

Macmrabnas ctpykrypa Beenennoit. MeraraiakTuka.

Hepeménnpie mpoOaeMbl aCTPOHOMUM.

Yuenuueckue nabnooenus

HabGmroneHus: HeBOOpY>KEHHBIM TJ1a30M C MCIOJIb30BAaHUEM KOMITbIOTEPHBIX
PWIOKEHUH I ONpEeIeTICHUs TOJIOKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE cO3Be3a1s1 CEBEPHOrO MOTYLIAPHS U IPKHAE 3BE3BI.

Ha6mronenus B reneckon Jlynsl, mianer, Mieunoro [lytu.

O6o01maronee NOBTOpPeHUE

Ponr ¢usuku © acTpOHOMHUU B HIKOHOMHUYECKOM, TEXHOJOTHYECKOMH,
COIMAJIBHON M 3TUYECKOM cepax NeaTeIbHOCTH YeJI0BEKa, pOJib U MECTO (DU3UKU U
ACTPOHOMHUH B COBPEMEHHOW HAyYHON KapTUHE MUPA, pOJib (PU3NIECKON TEOpUU B
(opMHpOBaHUYU MPEICTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3UYECKON
KapTUHBI MHpa B OOIIEM psIy COBPEMEHHBIX  €CTECTBEHHO-HAYYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MesxknpeaMeTHbIe CBA3H

Nzyuyenue kypca ¢usuku 6a3oBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATEIBHBIX MEXKIPEAMETHBIX CBS3€M C KypcamMHh MATEMAaTHKH,
OMOJIOTUH, XUMUH, T€Orpa(ru U TEXHOJIOTHH.

Meocnpeomemnvie nowsimusi, CBSI3aHHBIE C HU3YyYEHHWEM METOJOB HAay4YHOIO
MO3HAHUS: SIBICHWE, HAay4YHBIA (pakT, TUMOTe3a, (Pu3nyeckas BeIMYMHA, 3aKOH,
Teopusl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxka: pelIeHHWE CUCTEMBbl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(GyHKIIUU: CUHYC, KOCHHYC, TAHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXIECTBO, BEKTOPBI U MX MPOEKUWH HA OCU KOOPAMHAT, CIOKEHHE BEKTOPOB,
IPOU3BOJIHBIE DJIEMEHTAPHBIX (YHKIMN, MPU3HAKU TOJ00US TPEYroJIbHUKOB,
ompeIesICHHE TUIOMIAIU TJIOCKUX HUryp u o0beéMa Tel.

buonoeusa: »nektpuueckue SBICHUS B JKUBOW Mpupoje, KoseOaTeabHbIe
JIBUKEHHUS B )KMBOW MPUPOJIE, ONTUUYECKUE SIBIICHUS B KUBOU NMPUPOAE, NEUCTBUE
paanranuy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTypa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIIMUECKON PEIIETKH, CIIEKTPATbHbIN aHAIU3.



l'eocpagpua: MarHuTHBIE TOJIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
(doTocrEMKa 3eMHOI TOBEPXHOCTH, MPEICKA3aHUE 3eMIICTPSCECHHIA.

Texnonoeua: JTVMHMM DJIEKTpoIepenay, TIEeHepaTop IMEepEeMEHHOIo TOKa,
AIIEKTPOJBUTaTENlb, WHAYKIIMOHHAS TMeYb, pajap, paJuoNpUEMHUK, TEIEBH30D,
aHTeHHa, TenepoH, CBY-meub, NMpOEKUMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEIHET'O OBILIEI'O OBPA3OBAHUA

OcBoenue yueOHOro mnpenmera «@Du3nuka» Ha YpPOBHE CpPEIHEro OOIIEero
obOpaszoBaHus (0a30BBI YPOBEHB) JOJKHO OOECIECUUTh TOCTHIKEHHE CICTYIOIINX
JUYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIbTATbBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHHS yaeOHOTO TpenMeTa «Du3uka» TOKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYaromuxcsi PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIHUX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOIro OOIIECTBa, PacIIMpEHUE >KU3HEHHOTO
OTbITA U OMbBITA JAEATEIBHOCTU B IMPOIIECCE peAIU3allMM OCHOBHBIX HAIpaBICHUN
BOCIIUTATENBHON IESITENHbHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;ka1aHCcKOro BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH TPAXKAAHCKON MO3UIIMK 00yYarOIIErocs Kak akTUBHOTO U
OTBETCTBEHHOTO WICHA POCCUIICKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX TyMAaHUCTUYECKUX H
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B HMHTEpPECaxX TI'PakIaHCKOTO
00111ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHU B 00pa30BaTEILHON OpraHu3alliu;

YMEHHE B3aUMOJICUCTBOBATH C COI[MATIbHBIMUA UHCTUTYTaMH B COOTBETCTBUH C
uxX QYHKIUSMHA U HA3HAYCHHUEM;

TOTOBHOCTh K TYMAaHUTAPHOUN W BOJIOHTEPCKOU JEATEIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCUNCKOU TrpakIaHCKOH UJICHTUYHOCTH,
NaTpUOTU3MA;

IIEHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (PU3UKH U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TTOBEACHMUS;

CIIOCOOHOCTH OIIEHHWBATh CUTYAIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSACh Ha MOPaJbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM 4YHCJIEC B
NESATEIbHOCTU YYEHOI0;

OCO3HAHUE JUYHOTO BKJIaJIa B TIOCTPOCHUE YCTOMUUBOTO OYYIIIETO;

4) 3¢TeTHYECKOro BOCITUTAHUSI:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsl SCTETUKY HAYYHOTO TBOPUYECTBA,
npucymero Gpu3nueckoi Hayke;



5) Tpya0BOr0 BOCTIMTAHUA:

UHTEpEC K pa3nuyHbiM chepam NpoPecCHOHANBbHON NeATEeIbHOCTH, B TOM
YHCIIC CBA3AHHBIM C (PU3UKOM M TEXHUKOW, yMEHHUE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynymier mpo¢eCCuu 1 peaanu30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHBI;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U caMOOOPA30BaHUIO B 00JIACTH
(U3MKHM Ha IPOTSKEHUU BCEU KU3HU;

6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

c(OPMUPOBAHHOCTDh JIKOJIOTUYECKON KYJIbTYpbl, OCO3HAHUE TIJIOOATBHOTO
XapakTepa dKOJOTMYECKUX IpooieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JCHCTBUI B OKPYKAIOILIEH Cpeie HA OCHOBE
3HAHUA LIEJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEYECTBA;

paclIMpEHHE OMbITa JEATEIBHOCTH SKOJOTMYECKOM HaIpaBJIECHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 QUBHUKE;

7) HEeHHOCTH HAYYHOT0 TO3HAHMS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME IIEHHOCTHM HAy4YHOW JEITEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUsl PU3UKU OCYLIECTBIIATH POSKTHYIO U UCCIIEOBATEIBCKYIO A TEIIbHOCTD
UHAUBUIYAJIBHO U B TPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/IbHbIE YHHMBeEPCAJIbHBIE YUeOHbIE 1eHCTBUS
ba3zoBble jornueckue AefcTBUA:
caMOCTOSITeTbHO  (OpPMYJIMPOBaTh M aKTyallU3UpoOBaTh  MpodJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAENATh LENN ASATEIBHOCTH, 3aJaBaTh MAPAMETPBl U KPUTEPUU HX
JTOCTUKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM UM MPOTUBOPEYMS B  PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSIX;
pa3pabaThiBaTh TUTAH PEIICHUS MPOOJIEMBI ¢ Y4€TOM aHalr3a MUMEIONUXCS
MATEPUAIIBHBIX 1 HEMATEPHUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJILTATOB
LEJIAM, OLIEHUBATh PUCKH MOCIEACTBUMN ESITEIbHOCTH;
KOOPJIMHUPOBaTh ¥  BBINOJNHATH pabOTy B  YCIOBHSIX  peajbHOro,
BUPTYJIBHOTO U KOMOWHUPOBAHHOTO B3aMMO/ICHCTBHSI,
pa3BUBATh KPEATUBHOE MBIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
ba3oBble ucciaenoBare/ibCKue 1eMCTBUSA!
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSIMHA U METOJIAMHU
duznyecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHON AESITENbHOCTU
B 00J1aCTH (PU3UKU, CIOCOOHOCTHIO U TOTOBHOCTHIO K CAMOCTOSATEIHLHOMY TMOUCKY
METOJIOB peUIeHMs 3ahau (PU3MUECKOTO COJEp)KaHus, NPUMEHEHUIO Pa3INYHbIX
METOJI0B [TO3HAHUS;

BJIAJAETh BHJAMHM JEATEIBHOCTH [0 IOJYYEHHUIO HOBOIO 3HAHHUS, €ro
UHTEPIIPETALNY, MPEOOPA30BAHUIO W MPUMEHEHHIO B PpA3IUYHBIX Y4YEOHBIX
CUTYaIUsAX, B TOM YHUCJIC TIPU CO3TaHUH YU€OHBIX MPOEKTOB B 001aCTU (DU3HKHY;

BBISIBIISATh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJIM3UpOBATH 3ajady,
BBIJIBUTaTh TUIIOTE3Y €€ PEIICHUs, HAXOUTh apTyMEHTBHI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPKJICHUH, 3a/1aBaTh IApaMETPbl U KPUTEPUHN PEILICHHUS;

aHAIM3UPOBAaTh IIOJYyYEHHBIE B XOJE€ pELICHHA 3aJa4yd pe3yJbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIIOBHUSX;

CTaBUTh M (OPMYIUPOBaTh COOCTBEHHBbIE 3aJayld B 0Opa30BaTEIbHOM
JEeSATEIBbHOCTH, B TOM YKCIIE€ TPU U3YYEHUH (PU3HKHU;

JaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh TPUOOPETEHHBIN OIBIT;

YMETh TEPEHOCUTh 3HaHUA N0 (U3MKE B MPAKTUYECKYIO 00JIACTb
KU3ZHENIEATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUSA U3 Pa3HbIX MPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIAraTh OPUTHHAIIBHBIE IOAXObI U PELIEHUS;

CTaBUTh POOJIEMBI U 3a]1a4H, TOMYCKAIOLIUE AIbTEPHATUBHBIE PEILICHUS.

Pa6ora ¢ undopmanueii:

BJIa/IETh HaBBIKAMH MOJIy4€HUs MH(POPMaLUU (PU3NYECKOTO CONEPIKaHUS U3
UCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEIbHO OCYILIECTBIATH IIOMCK, AHAJIN3,
CUCTEMATHU3allMI0 M HHTEpIpeTanuio MH(OPMALKUU Pa3IUYHbIX BUAOB U (GopM
MPEICTABJICHHUS;

OLICHUBATh JIOCTOBEPHOCTh UH(OPMAIINY;

UCIIOJI30BaTh  CPEICTBAa  HMH(POPMALMOHHBIX W  KOMMYHHUKaIIMOHHBIX
TEXHOJIOTUH B PEIIEHUM KOTHUTHBHBIX, KOMMYHHMKAaTUBHBIX U OPraHU3aLMOHHBIX
3a]1a4 ¢ COOII0eHHEM TPEOOBAHUN SPTOHOMHKH, TEXHUKH 0€3011aCHOCTH, TUTHEHBI,
pecypcocOepekeHuns, MPaBOBbIX W ATUYECKUX HOPM, HOPM HHPOPMALUOHHOU
0e30I1aCcHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEp)KaHUs B Pa3IMYHBIX (popmaTax c
y4€TOM HazHa4yeHHs] HH(GOPMALIMU U LIEJIEBOM ayTuTOPUH, BEIOWpasi ONTUMAIBHYIO
(dopMy npecTaBICHUS U BU3yaIU3alUu.

KoMMyHMKaTHBHBbIE YHHUBEPCAJIbHbIE y4eOHbIe 1eHCTBUS:
OCYUIECTBJISAThH OOIICHNE HAa YPOKaxX (PU3UKHU U BO BHE-YPOUHOU AESTEIBHOCTH;



pacrmo3HaBaTh MPEANOCHUIKM  KOH(IMKTHBIX CHTyalldii M  CMSTr4aTh
KOH(JIMKTHI;

Pa3BEPHYTO M JIOTMYHO M3JIAraTb CBOK) TOYKY 3PEHUS C HCIIOJIb30BAaHUEM
SA3BIKOBBIX CPEJICTB;

IIOHUMATh U HCIIOJIB30BaTh IIPEUMYIIECTBA KOMAaHIHON M WHIWBUIyaJIbHON
paboThI;

BBIOMPATh TEMATHKYy M METOJbl COBMECTHBIX JEUCTBHM C Y4ETOM OOIIMX
MHTEPECOB U BO3MOYKHOCTEMN KaXXOr0 YieHa KOJIJICKTHBA,

IIPUHUMATh [EJIA  COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAUHUPOBATh JEUCTBUA II0 €€ IOCTHIKEHMIO: COCTABIIATH IIIAH JEUCTBUU,
pacupenensiaTb poiad ¢ YYETOM MHEHHMM YYaCTHHKOB, OOCYXIaTh pe3ylbTaThl
COBMECTHO pabOTHI;

OLIEHUBATh Ka4€CTBO CBOET0 BKJIAJIA U KAXK/I0T'0 YUaCTHUKA KOMAH/Ibl B OOIINH
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

Ipe/uiaratb HOBBIE IIPOEKTHI, OLEHHMBAaTh HUIEHU C TO3ULUUNA HOBHU3HBI,
OPUTMHAIBHOCTH, MPAKTUYECKOW 3HAYNMOCTH;

OCYILECTBJISITh TO3UTUBHOE CTPATETMYECKOE IIOBEICHHE B Pa3JIMYHBIX
CUTYaLUsIX, IPOSBIISATH TBOPUYECTBO U BOOOpaXKEHHE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe Y4eOHbIE NeliCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJIATh MO3HABATENIbHYIO NIEATEIbHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBEHHBIC 3a/1a4M;

CaMOCTOATEJIBHO COCTABJIAITh IUIAH PELICHHS] PACYETHBIX M KaYECTBEHHBIX
3aJ1a4, MJIaH BBINOJIHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOUYTEHUM;

JIaBaTh OIICHKY HOBBIM CUTYaIIHsIM;

pacuMpsTh paMKH y4eOHOIro IpelMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUMN;

JenaTb OCO3HAHHBIN BBIOOpP, apryMEHTHUPOBATH €ro, OpaTth Ha ceds
OTBETCTBEHHOCTh 3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBIH OTIBIT;

CIIOCOOCTBOBaTh (POPMUPOBAHUIO M TMPOSIBICHUIO 3pYIULMU B 00JacTU
(U3MKH, TOCTOSTHHO MOBBILIATH CBOM 00pa30BaTEIbHBINA U KYJIbTYpPHBI YPOBEHb.

CaMOKOHTPOJIb, SJMOLMOHATbHBIN HHTEJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyallMsIM, BHOCUTb KOPPEKTUBBI B JEATEIBHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LIEJISIM;

BJaJ€Th HABbIKAMU  IIO3HABAaTEJIbHOM  pediekcun Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHM M MBICIUTENbHBIX IPOLECCOB, UX pE3YyJIbTaTOB H
OCHOBaHHII;



WCITIOJIB30BaTh MPUEMBI pedIeKCHy I OIEHKH CUTYyalluu, BEIOOpa BEPHOTO
PEIICHMUS;

YMETh OIEHWBATh PUCKHA M CBOEBPEMEHHO MPUHUMATh PEIICHUS M0 WX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apPTryMEHThl JPYTHX IIPH aHAJM3€¢ pPe3yJIbTaTOB
NEATECIIbHOCTH,

MPUHUMATH ceOsl, MOHMMAasi CBOM HEJTOCTATKU U JIOCTOMHCTBA,;

IMPUHUMATh MOTHBBI W apPTyMEHTHl JPYTHX TIPH aHajJu3e pe3yIbTaToB
NEATCIIbHOCTH,

MIPU3HABATh CBOE MPABO M MPABO APYTUX HA OIIHOKH.

B niporiecce 1ocTHREHUS TMIHOCTHBIX PE3YIHTATOB OCBOCHHS TTPOTPAMMBI IO
bu3uke 9 YpOBHA cpenHero ooOmero oOpa3oBaHHS Y  OOydYaroIIuxcs
COBEPIIICHCTBYETCS AMOITUOHAJIbHBIN HUHTEJJICKT, MIpeoIararonui
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKJIIOYAOIIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJIETh HAIlpaBJICHUs Pa3BUTHS COOCTBEHHOM AMOIIMOHAILHOMN Chephl,
OBITh YBEPEHHBIM B ce0¢;

CaMOPETYJIUPOBAHUS, BKIIOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NPHHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTH aJalnTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHECHHSIM U MPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIONICH CTPEMJICHHE K JIOCTHKEHUIO IETH U
yCHexy, ONTUMU3M, WHUIIMATHBHOCTb, YMEHHE JCHCTBOBATh MCXOJS W3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKJIIOYAIOIICH CIIOCOOHOCTh IMTOHUMATh SMOLIMOHAIEHOE COCTOSHHE
JIPYTUX, YYUTHIBaTh €ro TMpH OCYIICCTBICHUU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHUIO M COTIEPSKUBAHUIO;

COIMAJIBHBIX HaBBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS
C IPYTUMH JIIOJIEMU, 3800 TUTHCS, MPOSIBIISATh MHTEPEC U pa3peniaTh KOHMIUKTHI.

MHNPEJIMETHBIE PE3YJIBTATHBI

K koniry o6yuenus B 10 kiacce npeMeTHbIE pe3ysibTaThl HA 6a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOPMUPOBAHHOCTD Y O0YYAIOIIMXCSI YMEHUM:

JIEMOHCTPUPOBATh Ha TMPUMEpPax pojb U MeCTO (U3UKU B (POpMHpOBAHUHU
COBPEMEHHOW HAy4YHOM KapTUHBI MHpa, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TE€XHOJIOTUH, B IPAKTUYECKOU ACATEIIBHOCTH JIFOACH;

YYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIETeH:
MaTepuanabHas TOYKa, MHEePIMaIbHAs CHCTeMa OTCuéTa, abCONIOTHO TBEPAOE TEIIO,
UICATbHBIN Ta3, MOACIH CTPOCHUS ra30B, KUIAKOCTEN M TBEPABIX TEJ, TOYEUYHBIH
ANEKTPUUECKUH 3apsij] NpU perieHur GU3NIeCcKUX 3a/1ay;



pacno3HaBaTh (PU3UYECKUE SIBICHUS (TIPOIECCHI) U OOBSICHATH UX HAa OCHOBE
3aKOHOB MEXAHWKHU, MOJIEKYJIIPHO-KHHETUYECKOM TEOPHH CTPOEHUS BEILECTBA W
ANEKTPOJMHAMUKH: PABHOMEPHOE U PAaBHOYCKOPEHHOE IPSMOJIMHENHOE ABUKECHUE,
cBOOO/IHOE MaJCHUE TEJI, IBUKEHUE 0 OKPYKHOCTH, MHEPILMs, B3aUMOJACUCTBHE
ten, nuddysus, OpOyHOBCKOE ABIKEHHE, CTPOCHHUE KHUAKOCTEHU TBEPIBIX Tell,
U3MEHEHUE 00bEMa TeNl MpU HArpeBaHWM (OXJIAXKICHHH), TEIIOBOE paBHOBECHE,
UCIIapEHUE, KOHACHCAIMs, IUIABJICHHME, KPUCTAJLIM3ALMS, KHUIICHHE, BIAXKHOCTb
BO3/lyXa, ITOBBIIICHUE JABJICHUs ra3a IPU €ro HarpeBaHUU B 3aKPBITOM COCYZE,
CBA3b MEXK]y IlapaMeTpaMM COCTOSIHMS ra3a B M30Ipolieccax, dJIEKTpU3ALMs Ted,
B3aMMO/JICHCTBUE 3aPAJIOB;

OIKCHIBATh MEXAHUYECKOE [BWKEHHE, HUCIONb3Yysd (PU3UUECKHE BEIUYUHBL:
KOOpJMHATa, IMyTh, IEPEMEIICHHE, CKOpPOCThb, YCKOPEHHE, Macca Teja, CHJIa,
UMITYJIbC TeJla, KHHETHYECKasi HEeprusi, NOTCHIHAIbHAS SHEPrUsi, MEXaHHYeCcKas
paboTa, MexaHW4YecKass MOIIHOCTh; MpPH OINUCAHWU MPaBUIBHO TPAKTOBATH
(U3NYECKUN CMBICI HCIOJb3YEMBIX BEIMYMH, UX OOO3HAUEHUS U EIUHUILIBL,
HaXoAUTh (OPMYJIbI, CBSA3BIBAIOIINE JTAHHYIO (DPU3MUECKYIO BEIMUUHY C IPYTHMMHU
BEJIMYMHAMU;

ONMCHIBATh M3YyYEHHBIC TEIUIOBBIE CBOWCTBA TEJI M TEIUIOBBIC SIBJICHUS,
UCTIONB3ysl (DU3MYECKHE BEJIMYMHBL: JABJIEHUWE Trasza, TeMIeparypa, CpeIHss
KMHETUYECKasi SHEPrUsl XaOTUUYECKOTO JIB)KEHUSI MOJIEKYJI, CPEeIHEKBaJApaTHUYHas
CKOPOCTb MOJIEKYJ, KOJMYECTBO TEIUIOTHI, BHYTPEHHss »Heprus, padoTa rasa,
KOA(pPUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JABUTaTeisl; MpU OMHCAHUU
MpPaBUJIbHO TPAKTOBAaTh (DU3UUYECKUU CMBICI HCIHOJIB3YEMbIX BEJIMYMH, UX
0003HAUEHUs W E€JUHUIbI, HAXOAUTh (POPMYJIbI, CBS3BIBAIONIME JTAHHYIO
(pU3MYECKYIO BETUYUHY C IPYTUMU BEIMYHHAM;

OIMCHIBATH U3YUYEHHBIE AIEKTPUUECKUE CBOMCTBA BEIIECTBA U JJIEKTPUUECKHE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3UUECKUE BEJIMYMHBL: DJIEKTPUUECKUI 3aps,
ANEKTPUUECKOE TOJIe, HAMPSKEHHOCTD TMOJIS, MOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB;
Opy ONHUCAHMM TPABWIBHO TPAKTOBATh (PU3UYECKUN CMBICI HCHOIb3YEMBIX
BEJIMYMH, MX OOO3HAUCHMs] M EIUHHIIbI; yKa3bIBaTh (POPMYJIbI, CBS3BIBAIOIINE
JaHHYIO (PU3MYECKYIO BEIMYUHY C APYTUMHU BETUUMHAMU;

aHANIM3UPOBaTh (PU3UYECKHUE TMPOIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U IPUHIMIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsl HeroToHa,
3aKOH COXpPAHEHUsS MEXAHUYECKOM HHEPruu, 3aKOH COXPAHEHHs] HMITYJbCa,
MPUHUUI CYNEPIO3UIMN CUJI, NMPUHLHWII PABHONPABUS HHEPLUUAIBHBIX CHCTEM
OTCU€Ta, MOJIEKYJISPHO-KMHETUYECKYI0 TEOPUIO CTPOCHMS BEIIECTBA, la30BbIE
3aKOHBI, CBA3b CPEIHEW KMHETUYECKOM DHEPIUMU TEIUIOBOTO JBUKEHUS MOJIEKYJI C
aOCOIOTHON TeMIlepaTypoM, MEpBbId 3aKOH TEPMOAMHAMMKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOro 3apsiaa, 3aKkoH KyroHa, mpu 3TOM pas3iinyaTh CJIOBECHYIO



(GOopMyTUPOBKY 3aKOHA, €r0 MAaTeMaTUYECKOE BBIPAKEHHE U YCIOBUS (TPaHMIIBI,
00J1acTH) MPUMEHUMOCTH;

OOBSCHATH OCHOBHBIC MIPUHIIHITHI ICUCTBHUS MAIIIMH, PUOOPOB M TEXHUIECKUX
YCTPOMCTB; pa3anuvarh yCIOBUs UX 0€30MacHOT0 UCIMOJIb30BaHUS B IMOBCEIHEBHOM
KU3HH;

BBIMIOJHATh AKCIEPUMEHTHI MO HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
MPOLIECCOB C HCIOJB30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHHH, MpPH 3TOM
dbopmynupoBaTth MpodIeMy/3aauy U TUIOTE3y YIEOHOTO IKCIIEPUMEHTA, COOUpaTh
YCTAaHOBKY U3 MPEJJI0AKEHHOTO 000pyA0BaHUs, MPOBOJAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYILIECTBIISATh NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3UUECKUX BEJIUYMH, IPU
ATOM BBIOMpaTh ONTHUMANBHBIN CIIOCO0 M3MEPEHHs] U HWCIOJb30BaTh H3BECTHHIC
METO/Ibl OLIEHKH MOrPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy  (U3NYECKUMH  BEJIHMYMHAMH  C
WCIIOJIb30BaHUEM TMPSAMBIX H3MEPEHMH, MPU 3TOM KOHCTPYHUPOBATH YCTaHOBKY,
(buKcHpoOBaTh pe3yIbTATHI MOTYYECHHON 3aBUCUMOCTH (PU3UYECKUX BEJIMYUH B BUJIC
TabyMIl U TPaQUKOB, JA€JIaTh BHIBOJBI 10 pe3yJIbTaTaM UCCIIeI0BaHNUS;

co0ro1aTh MpaBuia 0€30MacHOro TpyJa MpH MPOBEJCHUHM UCCIEIOBaHUM B
pamMKax y4eOHOTO DSKCIEpHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW W MPOEKTHOM
JESTEIbHOCTH C WCIOJIb30BAHUEM H3MEPHUTENbHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000pyIOBaHUS;

pemaTrh pacuéTHhIE 3a7a4d C SBHO 3aJlaHHOM (DU3UYECKON MOJEIbIO,
UCTIONB3YS (PM3MUECKHe 3aKOHBI M MIPUHIIUIIBI, HA OCHOBE aHAJN3a YCIOBUS 3a/1a4uH
BbIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKHE BEIUYUHBI U (POPMYIIBI,
HeoOXOoauMBbIe NIl € pEeIIeHHUs, MPOBOAUTH PACUEThl M OLIEHWBATH PEATBHOCTD
MOJy4YEHHOT0 3HaUeHUs (PU3MUECKOI BEIIUYUHBL;

pemaTh KaueCTBEHHBIC 3a/1aUH: BHICTPAaNBATh JOTHYECKH HEMPOTHBOPEUYHUBYIO
[IETIOYKY PACCYXICHUH C OMOpOM Ha HW3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH H
(bu3UYCECKHE IBJICHUS,

UCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJad  COBpPEMEHHbIE
WH(GOPMAITMOHHBIE TEXHOJOTUHU JIS MOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALIUN
U TIpeJICTaBleHUs] Y4eOHOM U HAYyYHO-TIOMYJIIpHON MH(GOpPMALIMH, MTOTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTM3UPOBATH MOTydaeMyr0 HH(HOPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIAJIa POCCUUCKUX U 3aPYOEKHBIX YIEHBIX-(DU3UKOB B

pa3BUTHE HAayKH, OOBSICHEHHE TMPOIIECCOB OKPYXKAIOIIErO0 MHpa, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUH;

UCITI0JIb30BATh TEOPETUUECKUE 3HAHUS MO (PU3HUKE B TOBCETHEBHOM KU3HU JIJIs1

obecrnieyeHus: 6€30MacCHOCTH TIPU OOpalleHuH ¢ MPUOOpPaMu U TEXHUUYECKUMU



YCTPOWCTBAMH, JJISI COXPAHECHUS 3/I0POBbSI M COOJIIOJICHUSI HOPM SKOJOTUYECKOTO
MOBECHUS B OKPYXKaIOIEH Cpesie;

paboTaTh B TpYINNE C BBIIOJIHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUTAHUPOBATh PabOTy TPYMIbL, PAUOHAIBHO paCHpeneNsiTh OO0S3aHHOCTH U
IUTAHUPOBATH JIEATEIILHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJIEKBATHO OLICHUBATh
BKJIQJT K&KJIOTO M3 YYaCTHUKOB T'PYIIHI B PEIICHUE pacCMAaTPUBAEMOM TTPOOIICMBI.

K koniry o0yuenus B 11 kiaacce nmpeamMeTHbIE pe3ysbTaThl HA 0a30BOM YPOBHE
JOJKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCA YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAy4YHOW KapTHUHBI MHpA, B Pa3BUTUHU COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B MPAKTUYECKON AEATEIBHOCTH IFOAECH, LEIOCTHOCTh U €IUHCTBO
(u3HUeCcKOl KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (PU3NUYECKUX MOJIeTeH:
TOYEYHBIA 3JIEKTPUUECKUH 3apsl, JIyd CBETa, TOUCUHbIA UCTOYHUK CBETA, /ICpHAs
MOJIeh aTOMa, HYKJIOHHasi MOJEJIb aTOMHOTO siipa MpPU PEIICHUH (PU3NUECKUX
3aj1ad;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCH) U OOBSICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJIMHAMUKHU U KBAaHTOBOW (DM3HUKHU: IJIEKTPUUECKAsi MPOBOJAUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHUYECKOE, MATHUTHOE JEHCTBUS TOKA, B3aUMOJICHCTBUE
MAarHuTOB, JJICKTPOMAarHUTHAas WHAYKUMs, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBWXKYIIMMCS 3apsj, AJICKTPOMarHWTHbIE KOJICOaHUS U
BOJIHBI, MPSIMOJIMHENHOE PACHpOCTPAHEHUE CBETA, OTPAKECHHE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TONApU3alMs CBETa, JAUCIEPCUS CBETA,
dboToanekTpuueckuit 3pdext (poTodrddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CIHEKTpa aToMa BOJIOPOJla, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMO0aKTUBHOCTB;

OMUCHIBATh M3YYEHHbIC CBOMCTBA BEIIECTBA (DJIEKTPUUECKUE, MArHUTHEHIE,
ONTHUYECKHE,  AJIEKTPUYECKYI0  MPOBOJUMOCTb  PA3JIMYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), HMCIOJIB3Ysl (U3UYECKUE BEIUUYUHBI:
AJIEKTPUUECKUHN 3apsifl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, DIEKTPUUECKOE
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMAJTIOB, JICKTPOABUXKYIIAS Cuja, paboTa TOKa,
WHIYKIUST MarHUTHOTO mMoJig, cuia Awmmepa, cuiia JlopeHua, WHAYKTUBHOCTh
KaTyIlIKU, SHEPrusl 3JEKTPUUECKOTO M MAarHUTHOTO TMOJIeH, MepUoJ M 4acTroTa
KojiebaHuii B KojeOaTeIbHOM KOHTYpE, 3apsii U Cuja TokKa B Mpolecce
FapMOHUYECKUX JJIEKTPOMATHUTHBIX KoJieOaHUM, (OKYCHOE pacCTOSHHE W
ONTHYECKasl CHWJA JIMH3BI, TIPH OMHUCAHWUU TPABIIBHO TPAKTOBATh (PU3MUECKHIA
CMBICJI HCIIOJB3YEMBIX BEJIMYWH, WX OOO3HAYEHUS W EIWHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (PU3UUECKYIO BETUINHY C APYTUMH BETHINHAMU;



ONKCHIBATh H3YYEHHBIE KBAHTOBBIE SBJIEHUS W MPOLECCHI, HCHOJIB3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh DJIEKTPOMArHUTHBIX BOJH, UIMHA BOJIHBI U
4acToTa CBETA, SHEPTUsI U UMITYJbC (OTOHA, MEPUO/I TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SIJIep, NpPU OINHUCAHUM TPABWIBHO TPAKTOBATh (UBMUECKUI CMBICI
UCIIOJIb3YEMBIX BEJIIMYMH, UX OOO3HAUCHHUS W EIWHUIIBI, YKa3bIBaTh (HOPMYIIBI,
CBSI3BIBAIOIIME JAHHYIO (DU3MUECKYI0 BEJIUYUHY C JPYTUMU BEJIUYUHAMH,
BBIYKCIIATH 3HAUCHUE (PU3NUECKON BEJIMYUHBI,

aHaAJIM3UPOBaTh (PU3UUECKHE MPOLIECCHl U SIBJCHHS, MUCIONB3YS (U3NUECKUE
3aKOHBI ¥ MPUHLHUIBL 3aKOH OMa, 3aKOHBI MOCJIEIOBATENBHOTO U MapaJljIeIbHOTO
COCIMHEHHs TPOBOJHUKOB, 3aKoH Jlkoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOMN
UHAYKIUY, 3aKOH MPSIMOJIUHENHOTO PAaCHpPOCTPAHEHUS CBETA, 3AKOHBI OTPAKECHHUSI
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YypaBHeHHE ODWHIITEHA A PoTtorddexra,
3aKOH COXPAaHEHWsS JHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpaHEHUs
ANEKTPUYECKOrO 3apsA/ia, 3aKOH COXPAHEHHMS MAaCCOBOIO 4YMCIIa, IMocTysatsl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, Ipu 3TOM pa3inyaTh CJIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKEHHE U YCJIOBUS (TpaHUIbl, 00JIACTH)
MIPUMEHUMOCTH;

ONpENIENATh HANIPABICHHE BEKTOPA UHAYKIIMH MAarHUTHOTO MOJII IPOBOIHUKA
C TOKOM, cujibl AMmnepa u cuibl Jlopenua;

CTPOMTh UM OIKUCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHThl IO MCCIEAOBAHUIO (DU3UUYECKUX SIBICHUN U
MPOLIECCOB C HCIOJb30BAHUEM IMPSAMBIX U KOCBEHHBIX HW3MEPEHUU: IMPU HTOM
dbopmynupoBaTh MpodieMy/3a1auy U TUIIOTE3y YIEOHOTO IKCIIEPUMEHTa, COOUPAThH
YCTaHOBKY M3 NPEJIOKEHHOTO 000pYI0BaHMsI, TPOBOAUTH ONBIT U (HOPMYIUPOBATh
BBIBO/IbI;

OCYUIECTBJISATh MPSAMbIE U KOCBEHHbIE U3MEPEHUS] PU3NUYECKUX BEIUYMH, IPU
ATOM BBIOMpaTh ONTUMAJIbHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/IbI OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

UCCIIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIMYMH C MCIIOIb30BAHUEM MPSIMBIX
U3MEpPEHUN: TPU 3TOM KOHCTPYUPOBATH YCTAaHOBKY, (PUKCHPOBATH pe3yibTaThl
NOJIYYCHHOW 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BHUAE TaOMUL U rpaduKoB,
JIeNaTh BBIBOJIBI 110 PE3YyJIbTaTaM UCCIEIOBAHUS;

co0ro1aTh MpaBuia 0e30MacHOro Tpyja MpHU MPOBEICHUU HCCIIEIOBaHUI B
pamMKax y4eOHOTO SKCHEpHUMEHTa, Y4eOHO-MCCIENOBATENbCKOW U MPOEKTHOM
NESATEIBHOCTH C MCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000py10BaHUS;

pemarh pacy€THBIC 3a7a4ud C SIBHO 3aJaHHOW (U3MYECKOW MOJEINbIO,
UCIOJB3YS (PM3MUECKUE 3aKOHBI M IPUHIIUIIBI, HA OCHOBE aHANN3a YCIIOBUS 3a/1a4uH



BBIOMpATh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3NUECKHE BETUYMHBI U (HOPMYIIHI,
HEO0OXOAMMBIE I €€ PEIICHHs, TPOBOJUTh PACUEThl M OLICHUBATH PEAJIbHOCTb
MOJIyYEHHOT'O 3HAaUeHUS (PU3UUECKON BEIIMYMHBI;

pelaTh Ka4eCTBEHHBIE 33/1a4: BBICTPAUBATh JOTMYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYKIEHUH C ONOpPOM HAa H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(uznyecKkue sIBICHUS;

UCIOJB30BaTh  MpPU  pPEIIEHWHM  y4eOHBIX  3aJa4  COBpPEMEHHbIE
uH(GOPMAIIMOHHBIE TEXHOJOTUHU I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALlUN
U TPECTaBIICHUSI yUeOHOW U HAYYHO-TIOMYJIAPHOW MH(OpMAaLUH, MOTYyYCHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH MOJIy4aeMyt0 HH(POPMAILHUIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAalIUMH, OPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBUS UX O€30MaCHOIO UCIIOJIb30BAHUS B MIOBCEHEBHOM
KU3HH;

IPUBOJNUTH MPUMEPHI BKIIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKHd, B OOBSICHEHUE MPOLECCOB OKPYKAIOIIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIIOJIb30BaTh TEOPETUUECKUE 3HAHUSA 0 (PU3UKE B MIOBCEAHEBHOM >KU3HU IS
oOecrieueHuss 0€30MacHOCTH MpU OOpalleHud ¢ TpudopaMu M TEXHUYECKHUMHU
YCTPONCTBAMM, JIi COXPAHEHUS 30POBbS M COOJIOJEHUS HOPM 3KOJOTUYECKOTO
MOBEAECHUS B OKPYKAIOUIEH CPEE;

paboTaTh B TIpyHIE€ C BBINOJHEHUEM pa3jIMYHBIX COLHUAIbHBIX pOJIEH,
IUIaHUPOBaTh pPabOTy TpYyNIbl, PALUOHAIBHO PACHPENENsITh OOSI3aHHOCTU MU
IJIAHUPOBATH JESTEILHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBATHO OLEHUBATH
BKJIAJl KayKJJOTO U3 YYACTHUKOB I'PYIIIbI B pEHIEHUE pacCMaTpUBaeMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KJIIACC
KoanuyecTBO yacos JIeKTPOHHbIE
HauMeHoBaHue pa3iesioB U TeM (mudposbie)
Ne n/m Konrpoabubie | IIpakTudeckue
NMPOrpamMMabI Bcero o0pa3oBaTe/IbHbIE
padoTsI padoTsI
pecypcsl
Paznen 1. ®UUKA U METOJAbI HAYYHOI'O ITIO3HAHUSA
bubnuoreka IJOK
11 o 2
W3WKa ¥ METOJIbl HAYyYHOTO MTO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 2
Paznen 2. MEXAHUKA
bubnuoreka IJOK
2.1 K 5
HHeNaTiia https://m.edsoo.ru/7f41bf72
Bbubmuoreka [IOK
2.2 7
Awnamika https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
2.3 3 6 1 1
AICOHRT COXPATICHITT B MEXATHIC https://m.edsoo.ru/7f41bf72
Uroro mo pazneny 18
Paznen 3. MOJIEKYJIAPHASL ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHYECKOU 9 1 Bbubnuoreka [JOK
' TEOpHUU https://m.edso0.ru/7f41bf72
bub6nuoreka IJOK
3.2 o 10 1
CHOBDL TEPMOHAMIIN https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUS BELIECTBA. 5 bu6mmoreka [JOK

®da3o0BbIe NEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pa3zneny

24

Paznea 4. DJIEKTPOJAUHAMUKA

41 MeKTpoCTATHIA 10 Et?pi?/yllrfggszgr(zﬁfubﬂz
49 [locTosIHHBINA 37€KTpUUYEeCKU TOK. TOKH B 12 bubnunoreka [IOK
Pa3IUYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 68



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

11 KJIACC

KoanuyecTBO yacos JJIeKTPOHHbIE
HaumMeHoBaHue pa3/iesioB U TeEM (uudposBbIie)
Ne i/t Kontpoannbie | IIpakTHueckue
NMPOrpamMMabI Bcero o0pa3oBaTteIbHbIE
padoThI PpadoThI
pecypcsl
Pazgen 1. QJIEKTPOJAUHAMUKA
11 MarautHoe moje. DIeKTpoMarHuTHas 11 1 3 bub6nmorexa [JOK
' VH Y KIS https://m.edso00.ru/7f41c97¢
Uroro no pazneny 11
Paznen 2. KOJTEBAHUSA 1 BOJIHbBI
21 MexaHndecKkue M AIEKTPOMAarHUTHBIC 9 1 bubmmorexa [JOK
' Kose6anus https://m.edsoo.ru/7f41c97c
29 MexaHnu4eckne U 3NEeKTPOMArHUTHBIE 5 1 bubnmorexa [JOK
' BOJIHEI https://m.edsoo.ru/7f41c97c
bubnuoreka [JOK
2.3 0) 10 3
A https://m.edsoo.ru/7f41c97c
Wroro no pazgeny 24

Pazgen 3. OCHOBBI CNIEIIUAJILHOM TEOPUHA OTHOCHUTEJIBHOCTH

OcHOBBI CrielIMaIbHON TEOPUU bu6nmnorexa [JOK
3.1 4 1
OTHOCHUTEIBLHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4
Paszgea 4. KBAHTOBASI PU3UKA
4.1 D1eMeEHTHI KBAHTOBOUW ONTUKH 6 buomorexa HOK

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

4.2 C 4
TPOEHHUE aTOMa https://m.edsoo.ru/7f41c97c
bubnnorexa [IOK
4.3 A 5
TOMHOEC sJIpO https://m.edsoo.ru/7f41c97c
Uroro no pazneny 15

Pazgen 5. QJIEMEHTBI ACTPOHOMUU U ACTPOPU3UKU

5.1 DJeMEHTBl aCTPOHOMHUHU U aCTPOPU3UKH 7 Eg:;;:::;igrouﬁ £41097c
Uroro no pazneny 7
Paznen 6. OBOBIIAIOIIEE ITIOBTOPEHUE

6.1 O6o0maroiee MOBTOPEHUE 4 Etifs?ﬁr%?:ciigrou/};fﬂwk
Uroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



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

10 KIIACC
KoanyecTBo uacoB JJIeKTPOHHbIE

Ne Hara nudpoBbie

Tema ypoxa Koutpoabnbie | IIpakTudeckne
n/n Bcero usydenusi | oOpa3oBaTesibHbIE

padoThI padoTsI
pecypchl

®dusznka — HayKa o NPUPOJE.

. o Yxa O IpupoX . BuGnuorexa LOK

ay4YHbI€ METO/Ibl TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKpYaoIIero Mupa
Ponb 1 MmecTo Qpusuku B

5 (bopMUPOBaHUU COBPEMEHHOM 1 bubnmorexa [JOK
Hay4YHOH KapTHHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOMN NI TEIbHOCTH JIIOAEH
MexaHn4ecKoe IBUKEHHUE.

3 OTHOCUTEIBHOCTh MEXaHHIECKOT'O 1 Bbutmuoreka LIOK
nBwxkeHus. [lepemenienre, CKOpoOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHUE

4 PaBHOMEpHOE pAMOTUHEHHOE 1 bubnmnorexa [JOK
JIBIOKCHHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSAMOJIMHEUHOE 1 bubanorexa [JOK
JIBIDKCHHE https://m.edsoo.ru/ff0c372e

6 CBobOoHOE TTazieHne. Y CKOpeHHe 1 bubnmnorexa [JOK
CBOOOIHOTO MAICHUA https://m.edsoo.ru/ff0c39cc
KpuBonuHneiiHoe 1BUKEHHE.

7 JBmkeHue maTepuanbHOM TOYKHU IO 1 bubmorera IIOK

P https://m.edsoo.ru/ffOc3ada
OKPYHOCTHU
8 IIpunmun otHOCUTENBHOCTH [ anuies. 1 butmmoreka LIOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
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I/IHepLH/IaJ'IBHBIe CHCTCMbI OTCUYCTA.
[TepBrriit 3akoH HproTOHA

https://m.edsoo.ru/ff0c3be8

Macca tena. Cuna. [IpuHoun

bubnnorexa [IOK

9 CYIepno3uuu cui. Bropou 3akoH
yrep t p . https://m.edsoo.ru/ffOc3be8
HprotoHa a1t MatepuanbHOW TOUKH

10 Tperuu 3akon HeroToHa 1715 bubnmnorexa [JOK
MaTepUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro Tsarotenus. Cuna

11 TsokecT. [lepBas kKocMu4ecKas bubamorexa LIOK

FHeP https://m.edsoo.ru/ff0c3d00
CKOpOCTH

1 Cuna ynpyroctu. 3akoH ['yka. Bec bub6mmorexa [JOK
Tena https://m.edsoo.ru/ff0c3e18
Cuna tpenus. Koapdumuenr tpenus.

13 C P brn P butmoreka LIOK

WIa CONPOTHUBIIEHUS MPHU JBUKEHUH
P A https://m.edsoo.ru/ff0c3f76
TeJa B )KMJIKOCTH WJIH ra3e
[TocrynarensHo€ 1 BpalaTeabHOe

14 JBUKEHHE a0COIIOTHO TBEPIOTO TETa. Bbutmuoreka LIOK
MowmenT cuiibl. [liiedo cumsl. YcmoBust https://m.edsoo.ru/ff0c41a6
PaBHOBECHS TBEPAOTO TEIA
NMnynisc MaTepHaIbHON TOUKH,

15 CUCTEMBI MaTEpUATbHBIX TOUEK. bubnmnorexa [JOK
Nmnynse cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMmnyJbca. PeakTuBHOE JBUKEHUE
Pa6oTra 1 MOIITHOCTB CHJTHI.

16 Kunernueckas 3Heprus MaTepuagabHOW bubnnorexa [IJOK
Touku. Teopema 06 3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOWH YHEPT U

17 [ToTeHnmanpHas YHEPTHUs. bubnnotexa [IJOK



https://m.edsoo.ru/ff0c3be8
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[ToTeHManbpHast JHEPTUS YIPYTO
ne(opMUPOBAaHHOU MPYKUHBI.
[ToTennmanpHas YHEPrus Tena BOIu3u
MOBEPXHOCTHU 3EMITU

https://m.edsoo.ru/ff0c461a

18

[ToreHumanbHBIE U HETTOTEHIMAIbHbIE
cuibl. CBsi3b pabOTHI
HEIIOTCHINAJIbHBIX CHUJI C UBMCHCHUCM
MeX&HI/I‘IeCKOI/IV:)HepFI/II/I CHUCTCEMBI TCII.
3aKOH COXpaHEHUSI MEXaHUYECKOU

SHEPTrUu

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

19

Jlaboparopnas paboTa
«HccnenoBanue cBA3U pabOTHI CUJIBI C
M3MEHEHUEM MEXaHUYECKON SHEPTUn
TeJa Ha MPUMEPEe PACTSIKESHUS
PE3UHOBOTO KIyTa»

20

KonTtponbHas padbora mo teme
«Kunemaruka. J[nHamuika. 3aKoHbI

COXpaHCHUA B MCXAHUKE»

bubnuoreka [[OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE MOJIOKEHHUS MOJIEKYISIPHO-
KHHETUYeCKOo# Teopuu. bpoyHoBckoe
newxkenue. Audpdysus

bubnuoreka [JOK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep JIBUKEHUS U
B3aUMOJICHCTBHUS YaCTHUI] BEIECTBA.
Mojenu cTpoeHus ra3oB, )KUIKOCTEN

U TBEPIBIX TEI

23

Macca monekyn. KonuuectBo
BeniectBa. [locTosiHHast ABorajapo

24

TemmoBoe paBHOBecue. TemmepaTtypa



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

u e€ usmepenue. lllkana temnepatyp
Lenbcus

HUneanpneiii taz3 8 MKT. OcHoBHOE

bubnnoreka [IOK

23 ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOconroTHas TeMmriepaTypa Kak mepa
26 cpeaHell KUHETUYECKOM SHEPTUun bubnuoreka [IOK
JIBU>KEHUS MOJIEKYJ. YpaBHEHHUE https://m.edsoo.ru/ff0c511e
MenneneeBa-Knanelipona
27 3akoH /lanpToHa. ['a30BEIC 3aKOHBI
JlaGopatopnas pabora
28 «ccnenoBanre 3aBUCUMOCTH MEXIY
napaMeTpaMu COCTOSTHHS
pa3peKeHHOTO Ta3ay
29 N3omnporieccrl B niealbHOM Ta3e U UX bubmuoreka LIOK
rpadudeckoe mpeacTaBICHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus
TEPMOJIMHAMUYECKOU CUCTEMBbI U
30 criocoObI e€ m3MeHeHus. KonmuecTBo bubnunoreka [IOK
TEIJIOTHI U paboTra. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrUsl OJHOATOMHOTO HJI€aJTHbHOTO
rasza
31 Bubl Terutonepenaun bubanorexa LIOK
https://m.edsoo.ru/ff0c5c36
Y aenpHas TENI0€MKOCTh BEIIECTRA.
32 KonuuecTBO TEna0THI Tipu bubmorera IIOK
. https://m.edsoo.ru/ff0c5c36
Tertonepenave. AnnabaTHbIN TpoIece
33 IlepBrlif 3aKOH TEPMOJIUHAMUKY U €70 bubnnorexa [JOK

MMPpUMCHCHUEC K U30IIpoueccaM

https://m.edsoo.ru/ff0c5efc
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HeoOpatumocTs mpoiieccoB B

bubnnoreka [IOK

34 .B i
HPHPOJC. BTOPOH SaKoH https://m.edsoo.ru/ff0c6230
TEPMOANHAMUKHI
35 [Mpunnun neiicreus u KI1JI TemnoBoit bu6mmoreka [JOK
MaIlI1HbI https://m.edso0.ru/ff0c600a
36 Huxn Kapuo u ero KIT/]
37 DKOJIOTHYECKHE TTPOOIEMBI
TeIJIOOHEPTeTUKHU
38 O6o6maromuii ypok «MonekynsapHas bubnmorexa [JOK
¢usznka. OCHOBBI TEPMOANHAMHUKID) https://m.edso0.ru/ff0c6938
KoHnTponbHas pabora no reme
39 «MonexynspHas ¢uszrka. OCHOBBI bubnuorexa LIOK
yUp ' https://m.edsoo.ru/ff0c6a50
TEPMOAMHAMUKI
40 [Tapoo6pazoBanue u KOHACHCAITHS. bubmmorexa [JOK
Hcnapenue u KuteHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCHUTEIIbHAS
41 BJIQXKHOCTH Bo3ayxa. HachlleHHbIH bubmorexa IIOK
Ayxa. - https://m.edsoo0.ru/ff0c64d8
nap
Teepnoe teno. Kpucramnunueckue u
42 aMmop(dHsbie Tena. AHU30TPONUS bubmmorexa [JOK
CBOMCTB KpHUCTaJUIOB. JKuakue https://m.edsoo.ru/ff0c65f0
kpuctawibl. COBpeMeHHbIE MaTepHalIbl
[ImaBneHne M KpUCTAUIM3aLHKS.
43 VYaenbHas TEIUIOTA TUIABJICHUS Bu6anorexa [IOK
A ' https://m.edso0.ru/ff0c6708
CyOnumarus
44 VYpaBHeHHe TermioBoro 0ananca bubmorexa LIOK

https://m.edsoo.ru/ff0c6820
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DneKTpu3anus Ten. JIeKTPUIECKUU

45 3a IBa a aJIeK ecK bubamorexa LIOK
si1. JIBa BU JIEKTPUYECKUX
pA A p https://m.edsoo.ru/ffOc6bcc
3apsI0B
IIpoBOOHUKH, TURJICKTPHUKH U
46 n(fn OBOJIHHUKH 3a1<cf)H COXpaHeHUs bubnmorexa HOK
yrp ' p https://m.edsoo.ru/ffOc6bcc
3JEKTPUUECKOTO 3apsjia
BzaumoneucTBre 3apsaoB. 3aKOH
47 Kynona. Toye4yHBIH 3E€KTPUUECKUN bubmorexa [IOK
y ’ p https://m.edsoo.ru/ffOc6ced
3apsn
Hanps»k€HHOCTB AIEKTPUIECKOTO
48 noJis. [IpuHnun cynepno3uuuu bubnmorexa [JOK
ANEKTPUYCCKHX TTosieH. JInHun https://m.edsoo.ru/ff0c6df2
HaIpPSIKEHHOCTH
Pabora cuit aeKTpocTaTH4ecKoro
49 nons. IToreanuan. PasHocTts bubmorexa TIOK
) uuai. https://m.edsoo.ru/ff0c6f00
OTEHIUAIOB
ITpOBOIHUKH U TUDIIEKTPUKH B
50 anpeKT OCTaTHYECKOM n(?ne bubmorera [IOK
p ’ https://m.edsoo.ru/ff0c7018
JlusnexTpudueckass MpOHUIIAEMOCTh
bubnuoreka [JOK
51 DnexTpoeMKocTh. KoHIEeHcaTO
P A P https://m.edsoo.ru/ff0c7126
DNEeKTPOEMKOCTh IMIOCKOI0
52 KOHJEHcaTOopa. DHEPIrUA 3apsHKEHHOTO bubmmorera HOK
A pa- P P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlaboparopHas pabota "M3mepenue
3IIEKTPOEMKOCTH KOHJIeHcaTopa"
54 [IpyHIMD NEUCTBHUS U TPUMEHEHHUE

KOHACHCATOPOB, KOITHUPOBAJIBLHOI'O
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amnrnapara, CTpyMHOIro puHTEpa.
DNeKTpocTaTu4YecKast 3aluTa.
3azemiIeHHE SIEKTPONPHOOPOB

55

DJIEKTPUUYECKUN TOK, YCIOBUS €r0
cymecTtBoBaHUs. [I0CTOSHHBIN TOK.
Cuna toka. HanpsixeHue.
Comnportusnenue. 3akoH Oma s
y4acTKa Lenu

56

[TocnenoBarenbHOE, MapaljieIbHOE,
CMEIIaHHOE COSTMHEHUE
npoBoIHUKOB. JlaboparopHas padora
«M3ydyeHue cMeIaHHOTO COCTMHEHUS
pPE3UCTOPOBY

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

57

PaboTa 1 MOLTHOCTH AIEKTPUUECKOTO
Toka. 3akoH Jlxoynsa-Jlenna

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

58

3akoH OMa 117151 TOJIHOM (3aMKHYTOM)
anexTpudeckol nenu. Koporkoe
3ambikanue. JlaboparopHas pabora
«3mepenne DJIC ncrouHuka Toka U
€ro BHYTPEHHETO COIPOTUBICHUSD)

bubnuoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNEeKTpOHHAs MPOBOAUMOCTh TBEPABIX
METaJlJIOB. 3aBUCUMOCTh
COTIPOTHUBIICHHS] METAJJIOB OT
Temneparypsl. CBepXMpoOBOIUMOCTh

60

DIIEKTPUUYECKUN TOK B BAKyyMeE.
CBoMCTBa JIEKTPOHHBIX ITyYKOB

61

[TorynmpoBOfHUKHM, MX COOCTBEHHAs U
MpuMecHasi IpoBOAUMOCTh. CBOMCTBA
p—n-nepexona. IloaynpoBOIHUKOBEIE

butmmoreka LIOK
https://m.edsoo.ru/ff0c84ae
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PUOOPHI

DJIEKTPUUYECKUH TOK B PaCTBOpax 1

62 pacrnaBax 3J1eKTPOJIUTOB. 1 bubnuorexa [JOK
DNEeKTPOIUTHYECKAsT JTUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DNeKTpoIn3
DNEeKTPUYECKUH TOK B ra3ax.

63 CaMOoCTOSITEIbHBIA U 1 bubnuoreka [ITOK
HECaMOCTOSITeIILHBIA pa3psit. MoTHuUSL. https://m.edsoo.ru/ff0c84ae
ITnasma
DneKkTpuyeckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTHUYECKOE 1 bubnnorexa [JOK
npumeHeHue. IlpaBuwia TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH
O06o06maromuit ypok bubnmnorexa [JOK

65 1
«DNEeKTPOAMHAMHUKA» https://m.edsoo.ru/ff0c88be
KonTtponbHas pabora no reme

66 «Qnekrpocraruka. [locTosHHBIN 1 bubmmorexa [JOK
31eKTpudeckuii Tok. Toku B https://m.edsoo.ru/ffOc8a8a
pa3IUYHBIX Cpeaax»

67 PesepsHeiil ypok. KoHTposbHas 1 bubnmnorexa [JOK
paborta mo teme "DnekTpoanHamMHKa" https://m.edso0.ru/ff0c8c56

68 PezepsHbiif ypok. O6o0maromuii ypok 1 bubnnorexa [IJOK
no temam 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB IIO 68

[NPOI'PAMME
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11 KJIACC

KoanyecTBo yacoB JIeKTPOHHbIE
Ne Jara nudposbie
n/n Tema ypoka Bcero Konrpoaenbie | Hpaxtirieckue u3ydeHusi | oOpa3oBaTe/bHbIE
padoTsI padoTsI pecypebl
[TocTosiHHBIE MAarHUTBHI U UX

1 B3auMoOJieiicTBHE. MarHuTHOE II0JIE. 1 bubnuoreka IJOK
Bekrop MmarauTHO#M HHAYyKIMH. JInHUK https://m.edsoo.ru/ff0c9778
MarHuTHOM UHAYKLIUH
MarHuTHoe 1noJjie MPOBOJHUKA C

9 TokoM. OnbIT Dpcrena. 1 Bbubanoreka [IOK
B3aumoielicTBHE TIPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopatopnas pabora «3yuenue 1 1 bubnuoreka [JOK
MAarHUTHOTO TIOJISl KATYIIKH C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBMEe MarHUTHOTO TIOJISI HA
MpOBOJHUK ¢ TokoM. Cuna Ammnepa.

4 JlaGoparopnas paborta 1 1 bu6nmoreka [JOK
«UccnenoBanue neiicTBUs https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOT'O MarHuTa Ha paMKy ¢
TOKOM»

JleficTBMEe MarHUTHOTO TIOJISI HA

5 JBWXKYILYIOCS 3apsyKCHHYIO YaCTULLY. 1 bubnuoreka HOK
Cuna Jlopenna. PaGora crtb https://m.edsoo.ru/ff0c9df4
Jlopenna

5 OnexTpoMarauTHas WHAYKIus. [ToTok 1

BEKTOpa MarHuTHOM nHaykuuu. IJ1C



https://m.edsoo.ru/ff0c9778
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WHJYKIIMU. 3aKOH 3JEKTPOMArHUTHOMU
naaykuun dapanes

JlaGopaTopnas pabora
«HccnenoBanue sIBICHUS
3JEKTPOMATrHUTHOU WHIYKIIHI

bubanorexa [IOK
https://m.edsoo.ru/ff0cal50

NuaykTuBHOCTD. SIBIEHUE
camouHAyKiuu. DJIC caMOMHIAYKITHH.
OHeprusi MarHUTHOTO MOJIs KaTYyIIKHU C
TOKOM. DJIEKTPOMAarHUTHOE IOJIE

bubnuoreka IJOK
https://m.edsoo.ru/ff0ca600

TexHn4eckne ycTpoucTBa U UX
MpUMEHEHHUE: TOCTOSIHHbIE MarHUTHI,
3JIEKTPOMArHUThI, 3JIEKTPOABUTATENb,
YCKOPUTEIH 3JIEMEHTAPHBIX YaCTHI],
WHYKIMOHHAs [1€Yb

10

OO6ob6maromuiit ypok «MarHuTHoe
noJje. DICKTPOMAarHUTHAST MHYKIIHS

bubnuoreka IJOK
https://m.edsoo.ru/ffOcab82

11

KonTtponbHas pabora no reme
«MarHuTtHoe nosze.

DNEKTPOMarHUuTHAsT UHAYKIUS

Bbubmuoreka [IOK
https://m.edsoo.ru/ffOcad58

12

CB00O/IHBIE MEXAaHUYECKHUE
Kosiebanus. ['apMoHHUeckue
KojebaHus. YpaBHEHUE

TapMOHHYECKHUX KOoJeOaHuil.

IIpeBpamenne sHEprun

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

13

JlaGopaTtopnas pabora
«MccnenoBanue 3aBUCHMOCTHU
Nepuo/ia MajbIX KojieOaHui rpysa Ha
HUTH OT IJIMHBI HUTU U MACCHI TPy3a»
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14

Konebatenbubii koHTYp. CBOOOAHBIE
AJIEKTPOMAarHUTHBIE KOJIEOaHUs B
U/IeaTbHOM KOJIe0aTeIbHOM KOHTYDE.
AHaIOrusl MEXAYy MEXaHWYECKHUMHU U
JJIEKTPOMArHUTHBIMH KOJI€OaHUSIMU

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

15

®opmyna Tomcona. 3akoH
COXpaHEHUsI SHEPTUH B HACATHHOM
KoJieOaTeIbHOM KOHTYpE

bubanorexa IIOK
https://m.edsoo.ru/ffOcb9c4

16

IIpencraBnenue o 3aTyXarOIUX
KosebaHusx. BeIHyKeHHbIE

MexaHudeckue konebanus. Pezonanc.

BbIHYXIEHHBIC 3JIEKTPOMArHUTHBIC
KoJieOanus

bubnuoreka IJOK
https://m.edsoo.ru/ffOcbb86

17

IlepemenHbd TOK. CHHYCOUTATBHBIN
MepeMeHHbIW TOK. MOIIHOCTH
NEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JCHCTBYIOLIEE 3HAUEHUE CUIIBI TOKA U
HaIpsKEHUs

bubnuoreka IJOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdhopmarop. [IponsBoacTso,
nepejaya u norpediaeHue

JJIEKTPUYECKOU SIHEPrUun

19

VY CeTpoicTBO U IPAaKTUYECKOE
IIPUMEHEHUE DIEKTPUUECKOIO 3BOHKA,
reHeparopa IepeMEHHOI0 TOKa,
JINHUHU IEKTpoIepenad

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

20

DKOJIOrM4EeCKHE PUCKU IIPU
HPOU3BOJCTBE IEKTPOIHEPTHUH.
KynpTypa ncnonbs3oBanus
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3JEKTPOIHEPTUU B MOBCEIHEBHOU
KU3HU

MexaHn4eckre BOJIHBI, YCIOBHS
pacmipoctpanenus. [lepuon. CkopocTh

bubanorexa IIOK

21
pacupoCcTpaHEeHUs U JJIMHA BOJIHEL. https://m.edsoo.ru/ff0cca54
[Tonepeunbie ¥ TPOAOIbHBIE BOJIHBI
29 3Byk. CkopocTh 3ByKa. [ poMKOCTH bubnuoreka [HOK
3ByKa. Beicora ToHa. TeMOp 3Byka https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, HX
23 CBOHMCTBaA M cKOopocTh. Illkana brtamorexa LIOK
P ' https://m.edsoo.ru/ffOccfe0
AIEKTPOMArHUTHBIX BOJH
[IpuHIUIIBI paIUOCBSI3H U
24 TeneBuaeHus. Pa3Butue cpencts
cBsi3u. Panuonokanus
o5 Kontponbnas pabora «Kosnebanus u Bbubanoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeHOE pacpocTpaHeHHE
26 CBeTa B OJJHOPOJHOU CpeJe. bubnmuoreka [IOK
Toueunslit ucTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
Otpaxenue ceeTa. 3aKOHBI
27 oTpaxkeHus ceeta. [loctpoenue bubmorexa LIOK
P . P https://m.edsoo.ru/ff0cd4e0
M300pakeHUH B IJIOCKOM 3€pKaje
[Ipenomnenne ceera. [TonHoe
98 BHYTpEeHHee oTpaxkeHue. [IpeaenbHpin bubnuoreka [JOK
YTOJI TIOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakeHUs
29 Jlabopatopnas padora «3mepenue bubnunoreka HOK



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

IMoKaszaTejisd NpCIOMIICHUA CTCKJIa»

https://m.edsoo.ru/ff0cd67a

JIunzel. [TocTpoeHnne n3oOpakeHU B

bubanorexa [IOK

30 nuH3e. PopMyia TOHKOM JIMH3HI.
Py https://m.edsoo.ru/ffOcddle
YBenudeHue JINH3bI
JlaboparopHas pabota
31 «HccnenoBanne CBOUCTB
M300paKCHUH B IMH3AX)
Hucnepcus ceera. Cli0XKHBIN cOCcTaB
39 oenoro ceeta. L{Bet. JlabopaTopHas
pabora «Habnroaenue gucrnepcun
CBETa»
WuTepdepennus cera. Jnudpakims bubnuoreka [IOK
33 n
ceeta. [udpakuronnas pemeérka https://m.edsoo.ru/ff0ced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnunoreka [HOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckune npuOOpsl U YCTPONCTBA U
YCIIOBUSI MX 0€30MacHOTO MPUMEHEHUS
I'panuibl TPpUMEHUMOCTH
36 KJlaccuueckod mexaHuku. [loctymarsl bubanorexa [IOK
CIIeMaJIbHOU TEOPUH https://m.edsoo.ru/ffOcf862
OTHOCHUTEIIBHOCTHU
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
37 3 bubanorexa [IOK
aMeJIJIeHUEe BpEeMEHH U COKPAILlCHHE
g P batit https://m.edsoo.ru/ffOcfa42
JUTUHBI
OHeprus U UMITYJIbC PEJIITUBUCTCKON
38 yacTullbl. CBA3b MACChI C SHEPTUEH U bubsmorexa LIOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIbCOM. DHEPrusi NOKOs
39 KonTponbhnas pabora «Onruka. bubnunoreka HOK
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OcHOBBI crieIMagbHON TEOPUU
OTHOCHUTEIIBHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonbl. ®opmyna Ilnanka. DHeprus

bubanorexa IIOK

40
Y UMITYJIbC OTOHA https://m.edsoo.ru/ff0cfel6
OTKpBITHE U UCCIICIOBAHUE Eu6 10K
nbInoTeka
41 . A.T.
orodpexra. Onbrret https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl porordpdekra. YpaBHeHHE
. (bv b0 P bubnuoreka IJOK
42 DunmrerHa mia porodrddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuma» dortosddexra
JlaBnenue ceera. OnwiTel I1. H.
43 Jlebenera. XuMHUECKOE JICHCTBHE bubmorexa LIOK
AeBd. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne yCcTpoucTBa U
44 MPAaKTHYECKOE TpPUMEHEHHE:
¢doroaneMeHT, GOTOAATUHK,
coytHeuHas 0arapest, CBETOANO
45 Pemenue 3aga4 o reme « 37€MEHTHI bubnmuoreka [IOK
KBaHTOBOU OIITHKHY https://m.edsoo.ru/ff0d0302
Mogpens atoma Tomcona. OnbITHI
46 Pesepdopna mo paccessHuio o-yactu bubmorexa LHOK
PPOPA p t https://m.edsoo.ru/ff0d091a
[lnaneTapHas Moaeiab aTomMa
bubmuoreka [IOK
47 [Toctymater bopa
Y P https://m.edsoo.ru/ff0dOafa
Wznyuenue u nornomieHue GOTOHOB
48 MIpHU TIEPEXO0JIe aTOMa C OJHOTO YPOBHS bubmorexa HOK
P pexoA . A P https://m.edsoo.ru/ffOd0Oafa
SHEpPTruu Ha ApYyroi. Buasl criekTpoB
49 BoaHoBEIE cBOWCTBA YacTHIl. BOTHBI bubanorexa [IOK
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ne bpouis. KopnyckyisipHo-
BOJIHOBOW Ayanu3M. CIIOHTaHHOE U
BBIHYK/ICHHOE U3J1y4YeHHE

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuo cocraBa

paaArOaKTUBHOI'O H3JIY4YCHUA

bubanorexa IIOK
https://m.edsoo.ru/ff0d0fd2

51

CgouicTBa anbda-, 6eTa-, raMma-
usnydenus. Bnusinue
PaIOaKTUBHOCTH Ha KUBBIE
OpTraHU3MBbI

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3oTonsl. Anbda-pacnan.
DNEeKTPOHHBIN U TO3UTPOHHBIM OeTa-

pacnan. 'amma-u3nydenue

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

53

DHeprusi CBSI3U HyKJIOHOB B SIJIpeE.
SnepHsie peakuu. AnepHbid
peaktop. [Ipo0aemMbl, IEPCIICKTUBEI,
3KOJOTUYECKHE ACTIEKTHI SIIEPHOU

SHEPreTUKU

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

54

DneMeHTapHble YacTullbl. OTKpbITHE
MO3UTPOHA. MeToabI HAOIIOEHUS 1
perucTpaluy 31eMEHTapHbBIX YaACTHIL.
Kpyrnslit cron «@PyHaaMeHTalbHbIE
B3auUMOJIeUCTBUA. EAUHCTBO
(bU3nYEeCKOU KapTUHBI MUPa»

Bbubmuoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Be3anoro neba. Co3Be3mus,
SIpKUE 3BE3/IbI, TUITAHETHI, UX BHIAMOC
nsrxkeHue. CoHeuHas cucreMa
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56

Comanne. CoitHeuHast aKTUBHOCTD.
Uctounuk sneprun CoaHIA U 3BE3]

57

3B€E31bI, NX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/bI TIIABHOU
IocJae0BaTeNbHOCTU. BHyTpeHHee
crpoenue 3B€31. CoBpeMEHHbIE
NPEJCTABICHUSI O MPOUCXOXKICHUU U

ooy CoTHIIA U 3BE3 ]

58

Muneunsid [TyTe — Hama [NanakTuka.
[Tonoxenue u npuxenne ConaHua B
lamaktuke. ['anaktuku. YepHapie
JBIPBI B si/Ipax rajlakTUK

59

Bcenennas. Paz0eranue rajakTuk.
Teopus bonbioro B3peiBa.
PenukroBoe u3nydeHue.
MeraranakTuka

60

Hepemennsie nmpoOieMbl acTpOHOMUH

61

Konrtponrsnas pabora «3meMeHThI
ACTPOHOMHH U aCTPOPUZHKI

62

O06o6matrommuit ypok. Ponb ¢pusuku un
aCTPOHOMHH B 3KOHOMHUYECKOM,
TEXHOJOTHYECKOM, COIMAIFHON B
ATUYECKOH chepax nesaTebHOCTH
YeJI0BeKa

63

O6o6matrommit ypok. Posb u mecto
(U3MKU U aCTPOHOMHUHU B
COBPEMEHHOM HaY4YHOH KapTHHE MHUpa

64

O06o6maromuii ypok. Posb




¢usnyeckoil Teopun B (OPMUPOBAHUU
MpeacTaBiIeHUu 0 (U3NIECKOM
KapTHHE MUpPa

OO6o6maromuit ypok. Mecro
(bu3nIecKo KapTUHBI MUpPa B 00IIeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HBIX NPEJCTaBIEHUN O MPUPOJIE
66 PezepBHbIil ypok. MarHutTHOE noJe. 1
DJIeKTpOMarHuTHasi MHIYKIUS
PesepBHbiil ypok. Ontuka. OCHOBBI
67 CIIeIIMATLHON TCOPHUH 1
OTHOCUTEJIbHOCTH
Pese i ypok. KBanTtoBa 3UKa.
68 5 ep:HH };F; o 2 uropas pusit 1 bubmmoreka [JOK
MEHTBI ACTPOHOMUU U
g P https://m.edsoo.ru/ff0d1784
acTpopu3UKU
OBIIEE KOJIMYECTBO YACOB IIO 68

[TPOTPAMME
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