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MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 06a30BOTO YpPOBHS Ha ypOBHE CpEAHETO OOIIero
oOpa3oBaHus pa3paboTaHa Ha OCHOBE MOJOXKEHUHM M TpeOOBaHMI K pe3yibTaTaM
OCBOCHHSI OCHOBHOM 00pa3oBaTelbHON MporpaMmsbl, mnpeacraBieHHbIX B OI'OC
COO, a Takxke c y4y€ToM paboueld MNporpaMMbl BOCHUTAHUS W KOHIEMIUU
npenojaBanus yueoHoro npeamera «duzuka» B HOY «['nobycy.

Copmepxanne mporpamMmbl 1Mo (pU3MKE HaMpaBiIeHO Ha (popMHUpoBaHUE
€CTECTBEHHO-HAYYHON KapTUHBI Mupa oby4daromuxcs 10-11 knacco npu 00ydeHnn
X Qu3uke Ha 6a30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEIBHOCTHOTO MOIXOA.
[Iporpamma no pusuke coorBeTcTByeT TpeboBanusm GI'OC COO k rmianupyeMbIM
JIUYHOCTHBIM, TIPEAMETHBIM U METANPEIMETHBIM pe3yJibTaTaM OO0YUYEHUSI, a TaKKe
YYUTBHIBAET HEOOXOAMMOCTh peaM3allid MEXIPEAMETHBIX CBs3ed (U3UKU C
€CTECTBEHHO-HAYUYHBIMHM YU€OHBIMU IIpeAMeTaMu. B Hell onpenensroTcss OCHOBHBIC
eI U3y4eHus (GU3UKU Ha YPOBHE CpEeHEro o01ero o0pa3oBaHus, MIIAHUPYEMbIe
pe3yibTaThl  OCBOEHHUS Kypca (PU3WMKH: JIMYHOCTHBIE, METalpeIMETHBIC,
npeaMeTHbie (Ha 0a30BOM YPOBHE).

[Iporpamma o ¢u3MKe BKIIOYAECT:

e INTAHUPYEMBIE PE3YJIbTATHl OCBOEHUS Kypca (U3HKM Ha 0a30BOM ypOBHE, B

TOM YHCIIEe TIPEIMETHBIE PE3YJIbTATHI IO TOJaM 00yUYCHUS;

e cofiepkanue yueOHoro npenmMera «dusuka» mo rogaMm oOydeHHs.

®duzrka Kak Hayka O Haubojee OOIMX 3aKOHAaX MPHUPObI, BHICTYIMAs B
KauyecTBe y4eOHOro MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKJIAJ] B CHCTEMY
3HaHui 00 okpy:xatorieM mupe. LlIkonbHbIN Kypce Ppusuku — cuctemooOpazyronui
JUISl €CTECTBEHHO-HAYYHBIX YUYEOHBIX MPEIMETOB, TOCKOIbKY (PU3MUYECKHE 3aKOHBI
JiexaT B OCHOBE IMPOIECCOB M SIBJICHUM, H3yYaeMbIX XUMHUEH, OUOJOTHEH,
dbu3ndeckorr reorpadueii W actpoHoMmHued. Vcmonp3oBaHME W AKTUBHOE
npuMeHeHne (QU3MYECKUX 3HAHMM  OMNpeAeNseT XapakTep W pa3BUTHE
Pa3HOO0OPa3HBIX TEXHOJIOTHI B chepe FIHEPTeTUKH, TPAHCTIOPTA, OCBOEHUS KOCMOCa,
MOJIyYeHHUsI HOBBIX MATEPHAIOB C 3aJaHHBIMH CBOMCTBaAMHU U Jpyrux. M3ydeHue
(bU3UKH BHOCUT OCHOBHOM BKJIaJ B GOPMUPOBAHKE €CTECTBEHHO- HAYYHON KapTHUHBI
Mupa oOydwaromuxcsi, B (OpPMHUPOBAHHWE YMEHUU NPUMEHSITh HAYYHBIA METOJ]
MMO3HAHUS TP BHITIOJHEHWN UM yU4E€OHBIX UCCIICIOBAHUM.

B ocHOBY Kypca pu3uKH JU1sl ypOBHS CpETHEr0 OOLIEro 00pa3oBaHus MOJOKEH
pAI uaeh, KOTOphIe MOKHO paccMaTpUBaTh KaK MPUHIIUIIBI €TOMOCTPOCHUS.



Hoes yenocmnocmu. B COOTBETCTBHMU C HEM KypcC SBJISIETCS JIOTHYECKU
3aBEpUIEHHBIM, OH COACPKHUT MaTepual U3 BCEX pa3/enoB (U3UKH, BKIIOYAET KaK
BOIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHON (DU3UKH.

Hoes eenepanuzayuu. B cooTBeTCTBUM C HEW MaTepuan Kypca (HU3HKU
o0beMHEH BOKpYr ¢u3nueckux Teopui. BemymmMm B Kypce sBIseTcs
dbopMHpoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MaTe€pUH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. E€ peanuzanus MNpeAnosiaraeéT HCHOJIb30BAHHUE
I'YMAHUTAPHOTO NOTEHIMAIa (PU3NYECKONM HAyKH, OCMBICIECHUE CBSA3M PA3BUTHUSA
(bu3KKHU ¢ pazBUTHEM OOIIECTBA, a TAK)KE C MUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMU
U DKOJIOTUYECKUMHU MPOOIEMaMH.

Hoes npuknaonou nanpasnennocmu. Kypce pusnku npejmnoaraet 3HakoOMCTBO
C LIMPOKUM KPYrOM TEXHHYECKHX M TEXHOJIOTMUECKUX MPUIOKEHUN H3YUYEHHBIX
TEOPUH U 3aKOHOB.

Hoes osxonocusayuu peanusyercs IOCPEACTBOM BBEICHHS HJIEMEHTOB
COJIEp)KaHus, TMOCBALIEHHBIX JKOJOTUYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE€ CBSI3aHbl C PA3BUTHEM TEXHUKH U TEXHOJIOTHMM, a TakXe OO0CYX IACHHS
po0JIeM pallOHATBHOTO MTPUPOJONOIB30BAHMS U IKOJIOTMYECKON 0€3011acCHOCTH.

CrepKHEBBIMU 3J€MEHTaMU Kypca (PU3MKM Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBanus sBIAIOTCS (pusmyeckue Teopuu (hopmMupoBaHHE TPEACTABICHUNA O
CTPYKType HOCTpOoeHusi (pU3NUECKOi Teopuu, poiu (pyHAAMEHTAJIbHBIX 3aKOHOB U
MPUHIMIIOB B COBPEMEHHBIX MPEACTABICHUAX O MPUPOJIE, TPAHULIAXTTPUMEHUMOCTH
TEOPUM, JUIsl ONIMUCAHUS €CTECTBEHHO-HAYYHBIX SIBJIEHUH U TIPOLIECCOB).

CucTeMHO-IesTeIbHOCTHBIN MOJAX0A B Kypce (PU3UKU peasiu3yeTcsl Mpexse
BCEro 3a CYET OpPraHM3alliU SKCIEPUMEHTAIBHON JEesTeNIbHOCTH O0YyYarolUXCH.
J11st 6a30BOTO YPOBHS Kypca (PU3UKH — 3TO UCIIOJIH30BAHNUE CUCTEMBI (DPOHTAIBHBIX
KPaTKOBPEMEHHBIX KCIIEPUMEHTOB U J1a00OPaTOPHBIX pabOT, KOTOPHIE B IPOrPaMMe
no (Qu3nke OO0bEIWHEHbI B OOIIMI CINHCOK YYEHMUYECKUX MPAKTHYECKUX pPadoT.
Boigenenue B yka3aHHOM IepedyHe J1abOpaTOpHBIX pPadOT, MPOBOAUMBIX JJIs
KOHTPOJISI U OIICHKH, OCYILIECTBIISIETCS] YYaCTHUKaMH 00pa30BaTEIbHOTO Ipolecca
UCXOJsl U3 OCOOEHHOCTEW IMJIAaHWPOBAHUSI U OCHalleHus kaOunera (usuku. Ilpu
ATOM O0OecrleuynBaeTCsl OBJIAJIeHuE OOyYaloIMIMMHUCS YMEHUSIMU TPOBOAMTD
KOCBEHHbIE HM3MEPEHUS, HCCIEIOBAaHUSl 3aBUCHUMOCTEW (DU3MYECKUX BEIUYUH U
ITIOCTAHOBKY OIIBITOB IO MPOBEPKE MPENIOKEHHBIX TUITOTES.

Bosbiioe BHUMaHue yIeseTCsl peleHUI0 PACUETHBIX U KaUYeCTBEHHBIX 3a/1ay.
IIpu 3TOM 1711 pacU€THBIX 3a7a4 IPUOPUTETOM SBJISIIOTCS 3aa4U C IBHO 3aJaHHOU
(¢u3znyeckoil MOAENBI0, MO3BOJIAIOIIME TMPUMEHSATh U3YYEHHbIE 3aKOHBI H
3aKOHOMEPHOCTH KaK M3 OAHOrO paszfena Kypca, TaK U UHTErpUpYsl 3HAHUS W3
pa3HbIX pa3nenoB. /(s Ka4eCTBEHHBIX 3a/1ad NPUOPUTETOM SIBIIAIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUsl (U3NYECKUX SIBICHUN W TMPOIECCOB B OKPY’KaIOILIEH
KU3HHU, TpeOytouue BbIOOpa (U3MYECKOM MOJAENU JIsi CUTYallMd MPaKTHUKO-
OpPUEHTHPOBAHHOI'O XapakTepa.



B cootrBerctBum ¢ TpeboBanusmu DPI'OC COO k MarepualibHO-
TEXHUYECKOMY 00€CIIEYEHHUI0 YueOHOTo Ipoliecca 6a30BbIi ypoBeHb Kypca (pu3uku
HAa YpPOBHE CpeIHEro oOmero o0pa3oBaHUs JOJDKEH H3y4aThCsl B YCIOBHUAX
MpeAMETHOr0 KaOuHeTa (M3WKUA WM B YCIIOBUSX HHTETPUPOBAHHOTO KaOWHETa
MPEAMETOB E€CTECTBEHHO-HAYYHOTO IWKiIa. B kaOuHeTre (GU3MKK TOIDKHO OBITH
HEeoOXoauMoe J1abopaTopHOe OOOpYJOBaHUE ISl BBITIOJIHCHHS yKa3aHHBIX B
nporpamMme o (pU3MKe YYEHMUYECKHX MPAKTHUUYECKUX padoT U JEMOHCTPAIMOHHOE
o6opyIoBaHUE.

JleMoHCTpalinoHHOE 000pyJI0BaHUE (QOPMHUPYETCSI B  COOTBETCTBUU C
OPUHIIMIIOM MHUHUMAJIBHOM  JOCTATOYHOCTHU M OOECIEUMBAET TOCTAHOBKY
NEPEUUCIICHHBIX B MporpaMMme M0 (HU3MKE KIIOUEBBIX JEMOHCTPAIMM IS
UCCJICIOBAHUSI  M3Y4Yae€MbIX  SIBICHUM U  MPOIECCOB, OMIHUPUYECKUX U
byHIaMEHTAIBHBIX 3aKOHOB, X TEXHUYECKUX MPUMCHCHHUH.

JlaGopatopHoe o00OpyJIOBaHHE [JiI YYEHUYECKUX MPAKTHUUYECKUX padoT
dbopMupyeTCcs B BUAC TEMAaTUYCCKUX KOMIUIEKTOB M 00ECIIEUYMBACTCS B pacyeTe
OJIHOTO KOMIUJIEKTa Ha JBYX oOydJarommxcs. TeMaThyecKue KOMILUIEKThI
7a00paTOPHOTO O0OPYAOBAHUS JOJDKHBI OBITH TOCTPOCHBI HA KOMILIEKCHOM
WCITOJIb30BAaHUN QHAJIOTOBBIX M ITU(POBBIX MPHUOOPOB, a TAKKE KOMITHBIOTEPHBIX
M3MEPUTEIBHBIX CUCTEM B BUIE HIU(POBBIX Ja0O0pATOPUH.

OCHOBHBIMH HENIAMH U3yUYeHUs (GU3UKU B 00111eM 00pa30BaAHUU SBIISIOTCS:

e popMupoBaHHE WHTEpeca W CTPEMIICHHsS OOyYaronIMXcs K HayYHOMY
U3YYEHUIO TPUPOJBI, PA3BUTHE HMX HMHTEIUICKTYalbHBIX U TBOPYECKUX
CIIOCOOHOCTEI];

e Pa3BUTHE MPEJCTABICHUN O HAYYHOM METOJ]Ie MO3HAaHUA U (HOPMHUPOBAHUE
MCCJIEIOBATENLCKOTO OTHOIICHHUS K OKPYKAIOUTUM SIBIICHUSIM;

 hopMUpOBaHNE HAYYHOTO MHPOBO33PECHHS KaK Pe3yJIibTaTa U3yUeHUsI OCHOB
CTpOEHUS MaTepuu U QyHIAMEHTAIBHBIX 3aKOHOB (DU3UKU;

e popMUpOBaHNE YMEHUH OOBSICHATH SBJICHUS C UCIIOIb30BaHUEM (PHU3UICCKHUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

e popMupOBaHUE TPEACTABICHUM O pONM (PUBMKU JUIsI Pa3BUTUSA JIPYTUX
CCTECTBEHHBIX HAyK, TEXHUKU U TEXHOJOTHH.

JlocTikeHne 3TUX 1enield 00ecreunBaeTCsl pelieHueM CIISAYIOMUX 3a7a4 B

MpoIilecce 3ydeHus Kypca PU3UKN Ha ypOBHE CpeIHEro 001Iero 00pa3oBaHus:

e IPUOOpPETEHNE CUCTEMBI 3HAHUI 00 00MMX (PU3MUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHUAX, BKIIOYAas MEXaHHWKY, MOJIEKYJSIPHYIO (U3HKY,
AIEKTPOJUHAMUKY, KBAHTOBYIO (DU3HUKY U AJIIEMEHTBI aCTPO(PU3UKH;

 popMUpOBaHUE YMEHHI PUMEHSATh TEOPETUUECKUE 3HAHUS TJIA00BICHEHUS
bu3nyeCKuX SIBICHUN B IPUPOJIE U ISl IPUHATHUS IPAKTHUECKUX PEIICHUN
B IIOBCEJIHEBHOM KU3HU;

¢ OCBOCHHME CIIOCOOOB pEIIeHHs pa3iMYHbIX 3aJad C $BHO 3aJaHHOU
¢u3znyecKkoil Monenblo, 3aJad, MOAPAa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3/laHue (GU3NYECKON MOJEIH, aleKBaTHON yCIIOBUSAM 3aJauH;



e IOHUMaHUE (PUBNYECKUX OCHOB W MPUHIMUIOB JEHCTBUSA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKUX MPOLIECCOB, UX BIUSHUS HA OKPY>KAIOIIYIO
cpeay;

¢ OBJIQJICHUE METOJaMU CaMOCTOATEIbHOTO TUIAHUPOBAHUA M TMPOBEACHUS
bu3MYeCKUX SKCIEPUMEHTOB, aHalu3a W HMHTepIpeTanuu UHGOpMaIliH,
OTIpEJICIICHHS IOCTOBEPHOCTHU MOTYUYEHHOTO pe3yJIbTara;

e CO3/IaHHUE YCJIOBUM JJIsl pa3BUTUS YMEHUN NPOEKTHO-MUCCIIEA0BATEIbCKOM,
TBOPYECKOU J1€ITEIbHOCTH.

Ha wusyuenmne ¢usuku (6a30BbIi YpOBEHb) Ha YpPOBHE CPEIHETO OOIIETo

oOpazoBanus otBoauTcs 136 vacos: B 10 kiacce — 68 yacoB (2 yaca B He/EIIO), B
11 knacce — 68 yacoB (2 yaca B HeJIEJIO).



COAEPKAHUE OBYUYEHUA
10 KJIACC

Pa3nen 1. ®u3uka u MeTOAbl HAYYHOT'0 MO3HAHUSA

®dusnka — Hayka o mpupone. HaydHble METOIBI NMO3HAHMS OKPYKarOLIEro
Mupa. Ponb skcriepuMenTa 1 TEOPUU B IPOLIECCE MTO3HAHUS TPUPObL. DKCIEPUMEHT
B (U3HKe.

MonenupoBanue (U3NYECKUX SIBICHUW W TpoleccoB. HaydHble THMOTE3bI.
du3nvecKknue 3aKOHBI U TEOPHH. |'paHHIIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
IIprHIMI COOTBETCTBUS.

Ponb u MecTto Qu3uku B GOpMUPOBAHUU COBPEMEHHOM HAy4YHON KapTHHBI
MHPA, B IPAKTUYECKOU EATENBHOCTH JIFOJEH.

Jlemoncmpayuu

AHanoroBble U UUQPPOBBIE H3MEPUTENbHBIE MTPHOOPHI, KOMIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanunka

Tema 1. Kunemamuka

Mexannueckoe ABMKeHHE. OTHOCUTEIBHOCTh MEXaHMUYECKOTO JBIIKCHUSI.
Cucrema orcuéra. Tpaekropus.

[Tepemernienue, CKOpocTh (CpemHssl CKOPOCTb, MTHOBEHHAsi CKOPOCTH) H
YCKOPEHHUE MaTepUaJbHOM TOUYKHM, HUX MPOEKIMU HAa OCU CHCTEMBI KOOpIWHAT.
CroxeHue nepeMenieHnil U CJI0)KeHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPsSMOJIMHEHOE nBmKeHue. [ 'paduxu
3aBUCHUMOCTH KOOPAHMHAT, CKOPOCTH, YCKOPEHHUsS, MyTH U IEepEeMEIICHUs
MaTepUaIbHOW TOYKH OT BPEMEHHU.

CBoOoaHOE nazeHue. Y CKopeHrue CBOOOHOTO NaieHusI.

KpusonuHenHoe nBuxeHue. J[BrxeHne MaTepruagbHON TOUKU IOOKPYKHOCTH
C MOCTOSIHHOW MO MOJYJII0O CKOPOCTBIO. YTJIOBAasi CKOPOCTb, JIMHEHHAs CKOPOCTh.
[Tepuon u yactora obpatieHus. [{eHTpocTpeMuTEIbHOE YCKOPEHHE.

TexHuyeckre yCTpPOMCTBA U MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE MTepeJayn.

Jlemoncmpayuu

Mopenb cucteMbl OTCUETA, MILTIOCTPAIUS KHHEMATHYECKUX XapaKTePUCTUK
JBH>KCHUSL.

[IpeobpazoBanue IBMKEHUHN C UCTIOJIb30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tamenue Tes B BO3yXe U B pa3pekeHHOM ITPOCTPAHCTRE.

Habnronenue aBuxeHus: tena, OpPOMIEHHOTO MOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOHOTO MaieHHUs.

Hanpagiienue cCkopocTy npu JBUKEHUU MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, 1abopamopuvie padbomul

N3ydyeHne HEpaBHOMEPHOTO ABHXKEHUSA C LEIbI) ONMPEAECICHUS] MTHOBEHHOMN
CKOPOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY IIyTAMH, MPOWUJICHHBIMUA TEIOM 3a
NOCJEN0BATEbHBIE PABHBIE IPOMEKYTKA BPEMEHM IPU PaBHOYCKOPEHHOM
JBUKEHUM C HAYAJIbHOW CKOPOCTBIO, PABHOM HYIJIIO.

N3ydeHnne nBUKEHUs IapUKa B BSI3KOU JKUJIKOCTH.

N3yuenue NBHKEeHUS Tea, OpOLIEHHOTO TOPU30HTAIBHO.

Tema 2. lunamuxa

[Ipuanun  otHocurensbHOCcTH  l'anmmnes.  IlepBeiii  3akoH  Hprotona.
NuepunanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. [lpuniun cynepnosunuu cwi. Bropoit 3akoH HeroToHa
IUIsl MaTepuanbHOM Touku. TpeTuit 3akoH HproToHA 1Sl MaTepUaibHBIX TOYEK.

3akoH BcemupHoro TaroreHus. Cuia Tsbkectn. IlepBas kocMmuueckas
CKOpOCTb.

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

Tpenue. Bunsl Tpenus (1okosi, CKoybxeHus1, kauenus ). Cuia tperusi. Cyxoe
TpeHue. Cuiia TpeHUs CKOJIbXKEHUS U cujia TpeHus nokos. KoadduimeHnt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUIKOCTH UJIU Ta3e.

[TocTynarensHoE U BpamaTeIbHOE ABUKEHUE a0COIIOTHO TBEPAOTO TEa.

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

TexHuyeckue yCTpOICTBA W MPAKTUYECKOE MPUMEHEHUE: MOAIIUITHUKH,
JIBH)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBneHue nHepIuu.

CpaBHeHME MacC B3aMMOAECHCTBYIOIINX TEJL.

Bropoii 3akon HerotoHa.

N3mepenue cui.

Cnoxenue cui.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT J€(pOpPMAIIHH.

HesecomocTts. Bec Tena npu yCKOpEHHOM NOABEME U MMAJCHUH.

CpaBHeHUE CUJT TPEHUS MOKOSI, KAUYEHHUS U CKOJIbKEHUSI.

YcioBus paBHOBeCHS TBEPAOTO Tena. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopmsie padbomul

N3yuenue nBm>xeHus OpycKa Mo HAKJIOHHOW MIIOCKOCTH.



HccnenoBanre 3aBUCMMOCTH CHJI YIPYTOCTH, BO3HHMKAIONIMX B IMPYKUHE U
PE3MHOBOM 00pa3iie, OT ux aedopmaiuu.

HccnenoBanne ycinoBH pPaBHOBECHS TBEPAOrO TeEJIA, HUMEIOLIETO OCh
BpAIlCHHUS.

Tema 3. 3aKoHbl COXpaHeHUA 6 MEXAHUKE

NMiynbc MarepuaibHOM TOYKHM (Te€da), CUCTEMbl MaTE€pUAIbHBIX TOYEK.
NmMnynbc cWiibl M1 MU3MEHEHUE HUMITYJbCa Tela. 3aKOH COXPAHEHHS HMMITYJbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiiel. MOIITHOCTE CHUJIBL.

Kunernueckasi sHeprusi MarepuaibHOW TOuku. Teopema 00 HU3MEHEHUU
KUHETUYECKOU YHEPTUHU.

[ToTeHunanbHas SHEPrUsl. [ToTeHunanbHas SHEPIHs yIpyro
nehopMUpPOBAHHOM MPY>KUHBL. [loTeHIIMaNbHAS SHEPTHS TeIa BOIM3U MOBEPXHOCTU
3emiu.

[loreHnuanbHple W HENOTCHUUAJIBHBIE  CHUJIBIL. CBsizb  paboOTHI
HEMOTEHIHAIBHBIX CHJI C ©3BMEHEHHEM MEXaHUYECKOW SHEPTUH CUCTEMBI TEJI. 3aKOH
COXpaHEHMSI MEXAHUYECKON dHEPTUH.

VYrpyrue v Heynpyrue CTOJIKHOBEHUS.

TexHnueckue yCTpOWCTBA M IPAKTUYECKOE NMPUMEHEHHUE: BOJOMET, KOIED,
NPY>KUHHBIN TUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMS UMITYJIbCA.

PeakTuBHOE IBUKEHHUE.

[Tepexo MOTEHIIUATBEHOM YHEPTUN B KHHETUYECKYIO U 00paTHO.

Yyenuueckuii sxcnepumenm, 1abopamopmsie pabomsl

N3yuenue abCOMOTHO HEYTPYTOTO yAapa ¢ MOMOIIBIO ABYX OJMHAKOBBIX
HUTSHBIX MAATHUKOB.

HccnenoBanre cBA3U pabOTHI CUIIBI ¢ M3MEHEHHEM MEXaHUYEeCKOW IHepruu
TeJla Ha IPUMEPE PACTSIKEHUS PE3UHOBOTO XKI'yTa.

Paznen 3. MoJiekyasipHas Gpu3uKka 4 TepMOAUHAMMKA

Tema 1. Ocno6vl MONEKYNAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYJISIPHO-KMHETUYECKOW TEOPUH U UX ONBITHOE
obocHoBanue. bpoyHoBckoe nBwkenue. uddysus. Xapakrep ABIKCHHUS U
B3aUMOJICMCTBUSL YacTULl BemlecTBa. MoAenu CTpPOEHHsI Ta30B, JXKHAKOCTEN U
TBEPJIBIX TEJT U OOBSICHEHHE CBOMCTB BEIlIECTBA HA OCHOBE ATHX Mojelieid. Macca u
pa3Mepbl MoJiekyl. KonnuectBo BemectBa. [ToctositnHas ABoraapo.

TermioBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana temmneparyp
[enbscus.



Mopgens  upeanbHoro raza. (OCHOBHOE  YpaBHEHUE  MOJICKYJISIPHO-
KMHETUYECKOM TEOpUM UJCaThLHOIrO raza. AOCONIOTHAs TeMIeparypa Kak mepa
CpeIHEN KHWHETHUYECKON SHEPruy TEIUIOBOTO JBWXKEHUA dvacTull rasza. Illkama
temneparyp KenpBuna. ['a30Bble 3akOHBI. YpaBHeHUe MenneneeBa—Knanelpona.
3akon JlanbroHa. M3omponiecchl B UACAIBHOM ra3e ¢ MOCTOSHHBIM KOJIHMYECTBOM
BelecTBa. ['paduueckoe MpencTaBiIeHHE M30MPOIIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuyecknue yCTpOMCTBA M MPAKTUYECKOE IPUMEHEHUE: TEPMOMETD,
OGapomerp.

Jlemoncmpayuu

OneIThl, JOKa3bIBAIOIIME TUCKPETHOE CTPOEHWE BellecTBa, (ororpaduun
MOJIEKYJT OPTaHUYECKUX COCTUHEHUH.

OmnpiThl 0 AUGGY3UH KUIKOCTEN U Ta30B.

Mopens OpOyHOBCKOTO IBUKEHUS.

Mogensb onbita LlTepHa.

OnbITHI, JIOKA3bIBAIOIINE CYIIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICHCTBHSI.

Monens, nuTrocTpupyomias NpUupoay AABICHHS T'a3a HAa CTEHKU COCY/a.

OnbITel, WUIIOCTPUPYIOIIUME YPABHEHHUE COCTOSIHUS HACAIBHOTO rasa,
M30IPOLIECCHI.

Yuenuueckuu sxcnepumenm, nabopamopvie pabomul

OrnpeneneHue Macchbl BO3/lyXa B KJIACCHOM KOMHAaT€ Ha OCHOBE M3MEpPEHUI
00bEMa KOMHATHI, JABJICHUS M TEMIIEPATyphl BO3AyXa B HEM.

HccnenoBanre 3aBUCUMOCTH MEXIY NTapaMeTPaMH COCTOSIHUSI Pa3pe:KEHHOTO
rasa.

Tema 2. Ocnosvl mepmoOuUHaAMUKU

TepMoanHamuueckass cucrema. BHYTpeHHssE SHEprus TEPMOJIUHAMUYECKOU
CUCTEMBI U cIoco0bI €€ n3MeHeHus. KonnuecTBo TemioTel U pabota. BHyTpeHHss
SHEpPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a. Buasl  Temonepenayu:
TETJIONPOBOIHOCTh, KOHBEKIIUS, U3TyUCeHHUE. Y eabHas TEIJIOEMKOCTh BEIIECTRA.
KonnuecTBo TEIIOTH NpH TEIIONEpeaye.

[Tonsitue 006 aauabatHoM mporecce. llepBblii 3aKOH TEPMOAMHAMUKH.
[IpumeHeHue mepBOro 3akoHa TEPMOJUHAMHUKH K H3ompoleccam. ['padudeckas
WHTEpIpeTanus padoThl rasa.

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

TennoBbie MaIMHbL. [IpUHIUIIBI AEWCTBUS TEIJIOBBIX MAILIMH.
[IpeoOpazoBanusi >HEprUM B TEIUIOBBHIX MammmHaX. KosdduimeHnt mnome3Horo
nevictBusl TeruioBod MamuHbl. [lukn KapHo u ero kospduumeHT MOIe3HOro
JEUCTBUA. DKOJIOTHYECKUE MPOOJIEMbl TETUIOIHEPTETUKH.



TexHudecknue yCTpOMCTBA M TMPAKTUYECKOE IIPUMEHEHHUE: JIBUTATENb
BHYTPEHHETO CrOpaHus, OLITOBOM XOJOAMIBHUK, KOHAUITUOHED.

Jlemoncmpayuu

N3MeHeHre BHYTPEHHEH SHEPruu Tejla MPU COBEPIICHUU PaOOThI: BBLIET
npoOKku u3 OyTBUIKKM TMOJ JCHMCTBUEM CXKAaTOro BO3Jyxa, HarpeBaHue s(dupa B
JaTyHHOH TpyOKe mMyTEM TpeHUs (BUICOIEMOHCTPALINS).

W3MeHeHne BHYTPEHHEHN 23HEpTrun (TEMIIepaTyphl) Tejla Mpu Tervionepeaade.

OneiT MO anuabaTHOMY pAaCIIUPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Monenu mapoBoii TypOUHBI, IBUTATENSI BHYTPEHHETO CTOPaHUs, PEaKTHBHOTO
JBUTATEIIA.

Yuenuuecxuii sxcnepumenm, 1abopamopivie pabomol

N3mepeHne yaenbHON TEIIOEMKOCTH.

Tema 3. Aepecamusie cocmoanusn eeuiecmea. Dazosvie nepexoont

[TapooOpa3zoBanue u koHaeHcanus. Vcnapenue u kuneHue. AOGCONIOTHAA U
OTHOCHUTEJIbHAA BJIAXKHOCTh BO3ayxa. HacklmeHHbld map. YaenbHas TeIioTa
napooOpa3oBaHus. 3aBUCUMOCTb TeMIEPATYpPhl KUTICHUSI OT AaBJICHUS.

TBépnoe Teno. Kpucramnuueckue u amop@Hbie Tes1a. AHU30TPOIHS CBONCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHbIE MaTepuaibl. I[lnaBieHue u
KpUCTaJUIU3anus. Y ieJibHas TerjoTa miasneHus. CyomumManusi.

YpaBHeHue TeniaoBoro Oanaxca.

TexHUYeCcKre YCTpOWCTBA W TMPAKTUUECKOE NPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUM TTOIYyUYEHHUS COBPEMEHHBIX MaTEpHUajoB, B
TOM YHCJIE HAHOMATEPHUAJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACBHIIIIEHHBIX MMapOB.

Kunenue npu NoHMXEHHOM J1aBJICHUHU.

CriocoObl M3MepeHuns BIAXKHOCTH.

HaOlmronenre HarpeBaHus U MIaBJICHUS KPUCTATMYECKOTO BEIIECTRA.

JleMoHCTpauus KpucTasioB.

Yuenuueckuii sxcnepumenm, 1abopamopmvie pabomol

N3MepeHne OTHOCUTENIBHOM BIIAXKHOCTH BO3/1yXaA.

Pa3znen 4. DnekTpoauHAMHUKA
Tema 1. dnekmpocmamuka
DnekTpu3anmsi Tel. ODJEKTpUUECKHil 3apsia. JlBa BuIa JJIEKTPUUYECKHUX
3apAnoB. IIpOBOOHUKH, OUANEKTPUKMA W TOJYNPOBOJHUKH. 3aKOH COXPaHEHUS
AIEKTPUUECKOTO 3apsija.
BsaumopaeiictBue 3apanoB. 3akoH KyiioHa. TodeuHblil 3JIEKTPUYECKHI 3apsif.
Onextpuyeckoe nose. Hanpspk€HHOCTD anekTpudeckoro mostst. ITpuHiun



CYyNEPHO3ULHNH DNEKTPUUYECKUX Toyieil. JIMHMKM HanpsEHHOCTU SJIEKTPUYECKOTO
HOJISL.

PaGoTa cun anekTpocratudeckoro mojs. [lorenuan. PasHocTh mOTEHIMAIOB.
[IpOoBOOHUKM M HOHMAJIEKTPUKH B 3JIEKTPOCTATHYECKOM IToje. [luanekTpuueckas
POHUIIAEMOCTb.

OnextpoémkocTs. KonaeHcaTop. DaeKTpoEMKOCTh IIIOCKOT0 KOHIEHCATOPA.
DHeprus 3apsHKEHHOTO KOHAEHCAaTopa.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: DJIEKTPOCKOI,
ANEKTPOMETP, DSJEKTPOCTATHUYECKash 3allUTa, 3a3€MIICHHE AJIEKTPONPUOOpPOB,
KOHJICHCATOp, KOMMPOBAJIbHBIN anmnapar, CTPYWHBIA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO ¥ IPUHLIUII AEHCTBUS DIEKTPOMETPA.

B3auMozencTBre HaIEKTPU30BaHHBIX TEI.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

IIpOBOTHUKH B 3JIEKTPOCTATHUYECKOM IIOJIE.

DJIEKTPOCTATUYECKAS 3aIUTA.

JIA3IIEKTPUKY B 3JIEKTPOCTATUUECKOM I1OJIE.

3aBUCHUMOCTb JJIEKTPOEMKOCTH IIOCKOIO KOHAEHCATOpa OT IUIOIIAIH
IJIACTUH, PACCTOSHUS MEXAY HUMHU U TUAJIEKTPUUECKON TPOHUIIAEMOCTH.

DHeprus 3aps>KEHHOTO KOHJEHCATOPa.

Yuenuueckuii skcnepumenm, nabopamopmvie pabomsi

M3mepeHne 351eKTpOEMKOCTH KOHIEHCATOPA.

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

DJIEKTPUYECKUIT TOK. YCJIOBUS CYIIECTBOBAaHMS JJIEKTPHUYECKOTO TOKA.
Nctounuku Toka. Cuia Toka. [IocTOSHHBIN TOK.

Hanpsixenue. 3akon Oma Jy1st ydacTKa LETH.

DNEKTPUYECKOE CONPOTUBJIICHUE. Y IEIBHOE CONPOTUBIIEHUE BELIECTBA.
ITocnenoBarenbHOE, NapaJIEIbHOE, CMELIAHHOE COEIUHEHUE IIPOBOJHUKOB.

PaGora osnektpudeckoro Toka. 3akoH Jlkoyms—Jlenma. MoiHOCTB
AIEKTPUYECKOT0 TOKA.

DIIEKTPOIBUKYILAS CUJIA U BHYTPEHHEE CONPOTHUBIIEHUE NCTOYHUKA TOKA.
3akon OMa 17151 TOJTHOM (3aMKHYTOM) 2JIeKTpudeckoi 1enu. KopoTkoe 3aMbIkaHUeE.

OJIEKTpOHHAasT ~ IPOBOAMMOCTb  TBEPABIX  METAUIOB.  3aBUCUMOCTH
CONPOTHUBJIEHUSI METAIJIOB OT TeEMIIEpaTypbl. CBEpXIIPOBOIUMOCTb.

DnexkTpudecKknii TOK B Bakyyme. CBOMCTBA JIEKTPOHHBIX ITyYKOB.

[TomynmpoBOAHUKH. CobOcTBeHHas 151 MPUMECHAST  MPOBOJUMOCTD
nmoryrpoBoHUKOB. CBoiicTBa p—N-niepexona. [1oaynpoBoHUKOBBIE TPUOOPHI.

OJIEKTPUYECKH TOK B pacTBOpax M  paciuiaBax  d3JIEKTPOJIUTOB.
DNEKTPOIIUTUYECKAS] JUCCOLMALMS. DIEKTPOIIH3.



DJIeKTpUYeCKHii TOK B ra3zax. CaMOCTOATENbHBIA M HECAMOCTOSITENbHBIN
pa3psan. Monuus. [Inazma.

TexHuueckue yCTpPOWCTBA M MPAKTHUYECKOE MPUMEHEHHE: aMIIepMETp,
BOJILTMETpP, PEOCTaT, HCTOYHUKUA TOKA, »dJIEKTPOHArpeBaTeiIbHbIE MPUOOPHI,
AJIEKTPOOCBETUTEIBHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUSI, BAKYYMHBIN THOJ,
TEPMHCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIIN TNO/I, TaJbBAaHUKA.

Jlemoncmpayuu

N3mepenne cruiibpl TOKa U HAIPSKEHHUS.

3aBUCHUMOCTb CONPOTUBIICHUS [UIMHAPUYECKUX MPOBOJHUKOB OT JJIUHBI,
IJIOLIAU TIOTIEPEYHOr0 CEUEHUS U MaTepuaa.

CMmeliaHHOE COeTMHEHNE TPOBOAHUKOB.

[Ipsmoe wu3MepeHHe dIeKTpOABMXKYLIEH cwibl. KopoTkoe 3aMblkaHue
raJIbBAaHUYECKOTO 3JIEMEHTA U OIIEHKAa BHYTPEHHETO CONPOTUBIICHHUS.

3aBUCUMOCTB COITPOTHUBIICHHSI METAJIJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTE AJIEKTPOJIUTOB.

W ckpoBoii pa3psii 1 IPOBOAMMOCTB BO3yXaA.

OOHOCTOPOHHSS MPOBOAUMOCTD TUO/IA.

Yyenuueckuii sxcnepumenm, nabopamopmvie pabomsi

N3yyeHne CMEMIaHHOIO COEIMHEHNS PE3UCTOPOB.

W3mepeHne >JIeKTpOABUKYILEH CHUJIbI UICTOYHUKA TOKA M €ro BHYTPEHHETrO
CONMPOTHUBJICHUS.

HaGmronenue snekrponusa.

MexnpeaMeTHbie CBSA3H

Nzyuenue kypca gusuku 0a3oBoro ypoBHs B 10 kiacce OoCyIIecTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMHM MaTE€MaTHKH,
OMONIOTHH, XUMUH, Teorpa(ru ¥ TEXHOJIOTHH.

Meowxcnpeomemnvie nonsimusi, CBSI3aHHbIE C HW3YyYEHHEM METOAOB HAYYHOTO
MO3HAHUS: SIBJICHWE, HAay4yHbIM (haKT, rumnoresa, Quanyeckas BeIUYMHA, 3aKOH,
Teopusi, HAOIIOACHNUE, SKCIIEPUMEHT, MOJCINPOBAHHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTEMBl ypaBHEHUH, InHelHas QpyHKUus, mapadoa,
runepOonia, ux rpadukd U CBOWCTBA, TPUTOHOMETPUYECKHE (YHKIMH: CHHYC,
KOCUHYC, TAaHI€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO,
BEKTOPBI U UX MPOEKIIMHA HA OCU KOOPJUHAT, CIIOKEHUE BEKTOPOB.

Buonocus: mexanndyeckoe IBHKEHUE B )KMBOU mpupojae, Auddysusi, ocMoc,
TEMJI000MEH KUBBIX OPraHU3MOB (BBl TEIJIONEpPEIaUH, TEIIOBOE PaBHOBECHE),
AIEKTPUUECKHUE SIBJICHUS B KUBOIM IPUPOJE.

Xumus: TACKPETHOE CTPOEHUE BEIIECTBA, CTPOCHUE ATOMOB U MOJIEKYJI, MOJIb
BEIIECTBA, MOJISIPHAS MacCa, TEIUIOBbIE CBOMCTBA TBEPABIX TEII, KUIAKOCTEU U



ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, J3JEKTPOJIUTUYECKAS IAUCCOLMALINS,
rajbBaHHKA.

I'eoepaghus: BIaxXxHOCTb BO3lyXa, BETPBI, 0APOMETP, TEPMOMETP.

Texnonocus: mpeodOpa3oBaHUE ABWKEHUN C HCIOJIH30BAaHUEM MEXaHHU3MOB,
y4€T TpPEHHS B TEXHUKE, MOJIIMIIHUKH, WCIOJIb30BAaHUE 3aKOHA COXpPAHEHUS
UMITyJIbca B TEXHUKE (pakeTa, BOJOMET W JIpyrue), JBUTATENIb BHYTPEHHETO
cropaHusi, mapoBasi TypOuHa, OBITOBON XOJOMUILHUK, KOHIUIIUOHED, TEXHOJIOTHH
MOJTYYEHHUS] COBPEMEHHBIX MATEpHAIIOB, B TOM YKCJI€ HaHOMATepHaloB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPUOOPOB,
KCEPOKC, CTPYWHBIN IIPUHTED, AIEKTPOHArPEBATEIIbHbBIC 1110)2(01070) 58
ANEKTPOOCBETUTEbHBIE MPUOOPHI, raJIbBAHUKA.

11 KJIACC

Pa3znen 4. DnekTpoauHAMUKA

Tema 3. Maznummnoe none. IneKmpomMazHUMHAA UHOYKUUSA

[ToctostHHBIE ~ MarHUTHl.  B3auMMOIENCTBUE  TOCTOSHHBIX ~ MAarHUTOB.
MarautHoe mnose. Bexkrop MarHuTHOW HHAYKUMHU. [IpuHOMI cyneprnosuuuu
MAarHuTHBIX MoJed. JIMHMM MarHuTHOM WHAYKUMU. KapThHAa JWMHWNA MarHUTHOM
WHIYKIHAH TOJIS IOCTOSTHHBIX MAarHUTOB.

MarautHOoe T1I0J€ TPOBOJHHMKA C TOKOM. KapTuHa JMHUN WHIYKUIHAH
MAarHUTHOTO TOJS JJIMHHOTO MPSIMOTO TMPOBOJHHUKA M 3aMKHYTOTI'O KOJIBLIEBOTO
MIPOBOAHUKA, KATYIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonencTBue nNpoBOJHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOyJib U HallpaBJICHUE.

Cuina Jlopenua, €€ Moyib U HanpaBiieHUE. JIBUKEHHE 3apSyKEHHON YaCTHUIIbI
B OJHOPOJHOM MarHuTHOM mojie. Pabora cuisl Jlopenia.

SlBnenue 3neKTpOMarHMTHOW MHAYKUMHU. IlOTOK BEKTOpa MarHUTHOM
MHAYKOAW. OJIEKTPOABMKYIAS CWiIa HWHAYKIUW. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papajes.

BuxpeBoe nsnexkTpuyeckoe IMoje. DIEKTPOABWKYILAS CHIa WHAYKUIAU B
MIPOBOJIHUKE, IBUKYIIEMCS TOCTYIATEIBHO B OTHOPOJTHOM MAarHUTHOM TIOJIE.

[IpaBuio Jlenua.

NHIyKTUBHOCTh.  SIBJIGHME CAMOMHIYKIMHU. OJIEKTPOJBHXKYILAs  CHJa
CaMOMHIYKIIUH.

DHeprus MarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIEeKTPOMarHUTHOE MOJIE.

TexHn4eckrue yCTpOMCTBA M IMPAKTUYECKOE IPUMEHEHHUE: IOCTOSIHHbBIC
MAarHuThbl, JJEKTPOMArHUTHI, JJEKTPOABUTATEIb, YCKOPUTEIN DSJIEMEHTapHBIX
YaCTUL, UHIYKIMOHHAS [1€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHE JICKTPOHHOTO MyYKa MAarHUTHBIM TIOJIEM.

JIMHUY MHOYKIUW MAarHUTHOTO TIOJIS.

B3auMmopelicTBrE IBYX TPOBOJHUKOB C TOKOM.

Cunia Amnepa.

JevictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIATA.

SIBneHME 3JIEKTPOMArHUTHOU UHAYKIIUU.

[TpaBuino Jlenua.

3aBUCHUMOCTD JJICKTPOJABHXKYIIECH CUJIbI UHAYKIHMH OT CKOPOCTH MU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHre CaMOMHAYKITUH.

Yuenuuecxuii sxcnepumenm, 1abopamopivie pabomol

N3ydeHre MarHuTHOTO TOJISI KATYIIKUA C TOKOM.

HccnenoBanue NeMCTBUS MOCTOSHHOTO MarHUTa Ha paMKy C TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMArHUTHOW UHAYKIUU.

Pasznen 5. Kote6anusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpoMazHuUmHvle KOAE0AHUA

KonebGarenbnas  cucrema. CBOOOJHBIE  MEXaHWYECKHME  KOJeOaHUS.
I'apmonunyeckue konedanus. Ilepuon, wacrora, amrumuryga u ¢asza KojieOaHUM.
[IpyXuHHBIA MasTHUK. MareMaTH4eCKUl MasTHUK. YpPaBHEHHE TapMOHUYECKHUX
kosnebanuii. [IpeBpareHue sHEpruu Npu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii  koHTYp. CBOOOJHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHUS B
UICAJTbHOM KOJeOaTeIbHOM KOHTYpe. AHAJIOTusi MEXIy MEXaHUYECKUMH U
AJIEKTPOMAarHUTHeIMU KosieOaHusiMu. Dopmyna TomcoHa. 3akoH COXpaHEHHUs
SHEPrUM B UJICATBHOM K0J1e0aTEIbHOM KOHTYpE.

[TpencraBienue o 3aTyxaromux KosieOaHUsX. BbIHYKIEHHbIE MEXaHUYECKHUE
kosiebanus. Pezonanc. BeiHyK€HHbBIE 3JIEKTPOMAarHUTHBIE KOJICOaHMUSL.

[lepemennblii TOK. CHHYyCOMAAQIBbHBI NEPEMEHHBIA TOK. MONIHOCTh
IIEPEMEHHOI0 TOKAa. AMIUIMTYJIHOE M JACHCTBYIOLIEE 3HAYEHHE CHJIbI TOKa U
HaIpSKEHUS.

Tpancdopmarop. [IpousBoacTBo, mepenada U MOTpedICHNUE IIEKTPUUECKON
SHEPruu. DKOJIOTUYECKHE PUCKU IIPU MPOU3BOJCTBE 3JIEKTpodHepruu. Kymbrypa
HCIIOJIb30BaHUs DJIEKTPOIHEPTUHU B IIOBCEAHEBHON KU3HMU.

TexHuueckue yCTpOMCTBA U NPAKTUYECKOE IPUMEHEHUE: DIICKTPUUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOTO TOKA, TUHUU AJIEKTPOIepeaay.

Jlemoncmpayuu

HccnenoBanre mapamMeTpoB KOJeOATENbHONW CHUCTeMBbl (MIPY>KUHHBINA WU
MaTeMaTUYECKUI MasTHUK).



HaGmronenue 3atyxaromux KojaeOaHuH.

HccnenoBanre CBOMCTB BBIHYKIEHHBIX KOJIEOAHU.

Habnronenue pezoHanca.

CB0OOOIHBIE 3JIEKTPOMArHUTHBIE KOJIEOAHHUS.

OcuumiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANPSDKEHUSI OT BPEMEHM ) IS
AIEKTPOMATHUTHBIX KOJICOAHUI.

Pe3oHaHCc mpu MOCIENOBATEIbBHOM COCIMHEHUU PE3UCTOPA, KATYyLIKH
MHIYKTUBHOCTHU U KOHJIEHCATOpA.

Monenb JIMHUH 3IEKTPOIEepEAAYH.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsi

HccnenoBaHue 3aBUCMMOCTH MEPUOJIa MalbIX KOJI€OaHUI Tpy3a HA HUTH OT
JUIMHBI HUTU ¥ MaccChl Ipy3a.

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

Tema 2. Mexanuueckue u 31eKmMpoMazZHunHble 60JIHb

Mexanuyeckue BOJIHBI, YCIIOBHSL pacnpoctpaneHud. llepuon. CxopocTh
pacnpocTpaHeHuss M JMHA BOjaHBL. [lomepedHble W MPOAOIBHBIE  BOJIHBIL.
WNurepdepenuus n audppakuus MEXaHUYECKUX BOJIH.

3Byk. CxopocTb 3ByKa. [ pomkocTs 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DNEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUS U3IYUYEHHUs 3JIEKTPOMArHUTHBIX BOJIH.
B3anmnas opuentanus BektopoB E, B, V B anektpomarautHoi BonHe. CBOMCTBA
AJIEKTPOMArHUTHBIX BOJIH: OTpPaXeHUE, MpeJOMIICHUE, Moyspu3anus, Tudpaxkuus,
uHTepdepeHuus. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ikxana 3MeKTpOMarHUTHBIX BOJH. [IpuMeHeHne 3JeKTPOMarHuTHBIX BOJH B
TEXHHUKE U OBITY.

[TpuHIMIIBI paANOCBA3U U TENEBUACHUS. Pagronokanus.

DIEKTPOMArHUTHOE 3arpsi3HEHUE OKPYIKAIOIIEH CPEebl.

TexHuueckue yCTpONCTBa M MPAKTHYECKOE NPUMEHEHHE: MY3bIKaJbHbIC
MHCTPYMEHTBI, YJbTPa3BYKOBas [IMAarHOCTHKAa B TEXHHKE M MEIUIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TenedoH, CBY-neusb.

Jlemoncmpayuu

OO0pa3zoBaHue U pacIpOCTPaHEHHUE MOMEPEUYHBIX U MTPOIOJIBHBIX BOJIH.

Kone0mroieecst T€J10 Kak HCTOYHUK 3BYKa.

Habmoienue oTpaskeHus: U MpeIoMIICHUSI MEXaHUUECKHUX BOJIH.

Hab6mtonenue unrepdepeHiinm u 1uppakiuu MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

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



HccnenoBaHne  CBOMCTB ~ AJEKTPOMArHUTHBIX  BOJIH: OTpPAKEHHUE,
npesioMJIeHUE, MoJspu3anus, qudpakius, UHTepdepeHIus.

Tema 3. Onmuxa

['eomeTpuueckass ontuka. IIpsMonuHENHOE pacnpoCcTpaHEHUE CBETa B
OHOpOIHOM cpene. JIyu cBeTa. TOUEUHBIN HCTOYHUK CBETA.

OTtpaxenue cBeTa. 3akoHbI OoTpakeHusi ceta. [locTpoeHune n3oOpaxeHuii B
IIJIOCKOM 3€pKaje.

[IpenomneHue cBeTa. 3aKOHBI MPEIOMIIEHUS CBETa. AOCOMIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. IIpenenpHbIl yros IOJIHOTO
BHYTPEHHETO OTPaKECHHUSI.

Hucnepcus ceeta. ClnoxHbIN cocTaB 6enoro ceera. [[Ber.

Cobuparoniyie u paccerBarouye JuH3bl. ToHKast TuH3a. @OKYCHOEPACCTOSIHUE
U ONTHYECKas Cuiia TOHKOW JUH3bL. [locTpoeHne n3obpaxkeHui B COOMPAIOMINX U
pacceuBarommx JuH3ax. PopMysia TOHKOM JIMH3bL. Y BEJTUYEHHE, 1aBAEMOE JTUH30M.

[Ipenenbl TPUMEHUMOCTH TEOMETPUUECKON ONITHKHU.

BonnoBass ontuka. Wurepdepeniuss cBera. KorepeHTHblE HMCTOYHUKHU.
VY caoBust HaOIIOEHUS MAKCUMYMOB U MUHUMYMOB B UHTEP(PEPEHIIMOHHONKApTUHE
OT JIBYX CUH(a3HbIX KOTEPEHTHBIX HICTOYHUKOB.

Hudpaxuus cBeta. JudpakinuonHnas peméTka. YcioBue HaOMOACHUS
[JIABHBIX ~MakKCUMyMOB TIpU  TAJEHUM MOHOXPOMATHYECKOTO CBE€Ta Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOMCTBAa M NPAKTHUECKOE MPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKOM, TEJIECKOI, BOJOKOHHAs
ONTHKA, TUPPAKIIMOHHAS PEIIETKA, TOJISPOU/I.

Jlemoncmpayuu

[IpsiMonMHEHOE paclpOCTpaHEHUE, OTPAKEHUE M MPEIOMIICHUE CBETA.
OnTtuyeckue mpubOOpsI.

[TonHoe BHyTpeHHEe oTpaxeHue. Mozenb CBeToBOAA.

HccnenoBanrie CBOMCTB U300paKEHUI B JIMH3AX.

Mopenu MUKpocKoIa, TeJIeCKona.

HabGmronenue unrepdepeHiiuy cera.

Hab6nronenue nudpakium ceera.

HabGmronenne nucrnepcuu cBera.

[TonyyeHue criekTpa ¢ HOMOIIBIO PU3MBI.

[Toydyenue criekTpa ¢ MOMOIILI0 AUGPAKIIMOHHON PEIIETKH.

HabGnrogenue nonsipuzauuu cBeTa.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi



W3mepeHnue nokasaresns NpeaoMIICHHs CTEKIIA.
HccnenoBanre cBOMCTB M300pAKEHUN B JIMH3AX.
HaGnronenue nucnepcuu cBera.

Pa3nes 6. OcHOBBI cIeMAJILHOI TEOPUH OTHOCUTEIbHOCTH

['paHnnBl  DPUMEHUMOCTH  KJlaccHyeckod  MexaHukd.  [locrynartsl
CIELMaIbHOU TEOPUN OTHOCUTEIBHOCTH: HHBAPUAHTHOCTh MOAYJISI CKOPOCTHU CBETA
B BAKyyMe€, IPUHIUI OTHOCUTEIbHOCTH DUHIITEIHA.

OTHOCUTENBHOCTh OJTHOBPEMEHHOCTH. 3aMEIJIEHUE BPEMEHU U COKPAILLECHUE
JUIHHBI.

OHEPrusi U UMITYJIbC PEIATUBUCTCKON YACTHULIBIL.

CBs13b Macchl € DHEPrUEH U UMILYJIbCOM PEISATUBUCTCKOW YaCTHULIbI. DHEPIHs
ITOKOS.

Pa3znen 7. KBantoBasi pusuka

Tema 1. dnemenmul Kéanmoeoii onmuKu

®otonsl. opmyna [1nanka cBs3u 3HEpruu (HOTOHA C €r0 YACTOTON. DHEPrus
Y UMITYJIbC (POTOHA.

OTtkpeiTre u uccinenoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aK0HbBI
dotorddexra. YpaBuenue DuHimTeitHa 11 doTodddekra. «KpacHas rpaHuia»
dboToaddexra.

Jasnenue cBera. OnbiTel I1. H. JIeOeaena.

XHUMHUYECKOe IEHUCTBUE CBETA.

TexHuyeckue yCTpoWCTBa M MPAKTUYECKOE TNPUMEHEHHE: (HOTOIIEMEHT,
dboTOoMaTUMK, COTHEUHAs OaTapesi, CBETOIUOI.

Jlemoncmpayuu

®o1o3(p(DHEeKT Ha YCTaHOBKE C [IMHKOBOM MJIACTUHOM.

HccnenoBanue 3akoHOB BHENTHETO GoTodddexTa.

Ceeroauog.

Conneunas G6atapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmbiTel Pesepdopna mo paccesHHIO o -4acTHII.
ILmanerapuas mogxens aroma. Iloctymarel bopa. M3nydenue u morjiouieHue
(GOTOHOB TpU TEpexoje aToMa C OJHOTO YPOBHS JHEPruu Ha Apyrou. Bumwi
cnekTpoB. CHeKTp ypoOBHEH 3HEprUr aToMa BOJOPO/A.

BosHoBBIE cBOMcTBa yacTull. BonHbl ne bpoinsa. KopnyckynsipHO-BOIHOBOM
Ty aliu3M.

CIIOHTaHHOE U BBIHYKJIEHHOE U3JTyYEHHE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHaiu3 (CIEKTPOCKOI), Ja3ep, KBAHTOBBINA KOMITBIOTED.



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

OmnpeneneHue AIMHBI BOJIHBI JIa3epa.

Habnronenue nuHenvyaTbiX CIIEKTPOB U3ITyYEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsi

HaO0mnronenue TMHEN4aToro cnexTpa.

Tema 3. Amommnoe adpo

OKCIEpPUMEHTBI, JOKAa3bIBAIOIIME CIIOKHOCTh CTpoeHus sapa. OTKpbITHE
paanoakTuBHOCTH. OnbIThl Pe3epdop/ia o onpeneneHnto coctaBa paino0akKTHBHOTO
m3nyuenus.  CBodictBa  anbda-,  Oera-, raMMa-usiiydcHus.  BrnusiHue
PaIMOaKTUBHOCTU HA dKUBbIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA W HeulTpoHa. Hykionnas moxens sigpa ['eitzenOepra—
NBanenko. 3apsan aapa. MaccoBoe uncio saapa. M30Tomnsl.

Anbda-pacnaa. DJEKTPOHHBIM UM MO3UTPOHHBIM Oera-pacmnan. [lamma-
U3ITy4YeHHE. 3aKOH PAJIHOAKTUBHOIO PaCIIajia.

OHeprus CBA3M HYKJIOHOB B sizipe. SnepHble cuibl. JledekT macchl sipa.

SAnepHble peakuuu. JleneHnue u CUHTE3 saep.

Anepuwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl W TEPCHEKTHUBBI
AIEPHON SHEPIETUKH. DKOJOTMYECKUE ACTIEKTHI IAEPHON YJHEPTETUKMU.

DneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeTonbl HAOIOIEHHS U PETUCTPALUU AJIEMEHTAPHBIX YaCTHULI.

@dyHIaMeHTalbHbIe B3aUMOAECICTBUSA. ENMHCTBO (hU3MUEeCKOi KapTHHBI MUPA.

TexHUYeCcKUe yCTPONCTBA U MPAKTUYECKOE NPUMEHEHUE: JO3UMETP, Kamepa
BuiibcoHa, siepHbIil peakTop, aToMHast bomoa.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomsi

HccnenoBanre TpekoB YacTHIl (110 rOTOBBIM (poTorpadusim).

Pa3nen 8. JjeMeHTHI ACTPOHOMUU U ACTPOPU3UKHU

DTarnbl pa3BUTUS aCTpOHOMUU. [IpuKiIagHOE U MUPOBO33PEHUECKOE 3HAUCHUE
aCTPOHOMUM.

Bun 3Bé3anoro nHeba. Co3Be3gusi, sipKUe 3BE3MBI, IUIAHETHI, UX BHUIAMMOE
IIBHKCHHUE.

ComnHeunas cuctema.

Connne. ComHeuHass akTUBHOCTh. Mcrounuk sHepruu CoJiHIIAa M 3BE3L.
3BE3/IbI, MX OCHOBHBIE XapaKTEPUCTUKU. J[parpamMma «CHEKTpajbHBIM Kjacc —
CBETUMOCTBY». 3BE31IbI TJIABHOHM ITOCJIEAOBATEIBHOCTH. 3aBHCHUMOCTL «Macca —
CBETUMOCTB» JJIs1 3BE3]] TJIaBHOM MOCJIE0BATEILHOCTU. BHYTpeHHEE CTpOeHUE



3BE3/1. COBpEMEHHBIE MPEACTABIICHHS O MPOUCXOXKACHUHU U 3Bosronnu ConHua u
3BE3/. DTaIbl )KU3HU 3BE3]I.

Mneunsiii Iyt — Hama [amaktuka. Ilonoxenune u nwxenue ConHua B
lNamaktrke. Tunsl ramakTuk. PagroranakTuky U KkBazapbl. UHEpHBIC IBIPHI B sApax
rajgakTHK.

Bcenennas. Paciuiupenue Beenennoil. 3akon Xa06ia. Paz0eranue rajakTuk.
Teopus bosbuioro B3psiBa. PETUKTOBOE U3ITyUYEHHUE.

Macmirabnas ctpykrypa Beenennoil. MertarainakTuka.

Hepeménnbie mpo6iieMbl aCTPOHOMUH.

Yuenuueckue nabnooenus

HabmoieHus HeBOOPYXEHHBIM TJ1a30M € MCHOJIb30BAaHUEM KOMIIBIOTEPHBIX
IPUIIOKEHUH NJIs1 OTIpE/IeNICHUS TOJIO0XKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3aus1 CEBEPHOro MOJIyIIAPHs U IPKHAE 3BE3BI.

Hab6mronenus B reneckon JIynsl, mianer, Mieunoro Ilytu.

O0o001mao1Iee MOBTOPEHUE

Ponp ¢u3ukm M acTpOHOMMM B HSKOHOMUYECKOM, TEXHOJIOIMYECKOM,
COLIMAJIbHON M 3TUUECKOM cepax AesTeIbHOCTH YEIOBEKA, POJIb U MECTO (PU3UKH U
aCTPOHOMHUHU B COBPEMEHHOW Hay4YHON KapTHHE MUpa, pOJib PU3NUECKON TEOPUU B
(opMHpOBaHMYU MPEICTABICHUN O (PU3NYECKON KapTUHE MUPA, MECTO (PU3HYECKON
KapTUHBI MHpa B OOHIEM pSAYy COBPEMEHHBIX ECTECTBEHHO-HAYYHBIX
MIPEJICTABJIEHUH O TIPUPO/IE.

MexnpeaMeTHbie CBSA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBisercs ¢
YYETOM COIEPKATENBHBIX MEXIPEAMETHBIX CBSI3€M C KypcaMH MAaTEMaTHKH,
OMOJIOTHUH, XUMUH, T€Orpadru U TEXHOJIOTHH.

Meoicnpeomemnole nouwsimusi, CBSI3aHHbIE C U3YYEHHEM METOJOB HAy4HOTO
NO3HAHMS: SIBJICHHE, Hay4HbIN (hakT, rumoresa, (pusmyeckas BeIMYMHA, 3aKOH,
TEOpHsl, HaOIIOAEHUE, SKCIEPUMEHT, MOJEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHHWE CUCTEMBl YPAaBHEHUM, TPUTOHOMETPUYECKUE
(YHKIMHM: CUHYC, KOCUHYC, TAHT'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJIECTBO, BEKTOPHl U MX IPOECKLUHMH HA OCH KOOPAMHAT, CIIOKEHUE BEKTOPOB,
POU3BOJIHBIE BJEMEHTAPHBIX (DPYHKIMH, TPU3HAKK MOAO0OUS TPEYroJIbHUKOB,
ompeIesICHHE TUIOMIAIU TIJIOCKUX HUryp u o0beéMa Tel.

buonoeusa: »nextpuueckue SBICHUS B KUBOW Mpupoje, KoseOaTeabHbIe
JIBUXEHHUS B )KUBOW MPUPOJE, ONTUYECKHUE SIBIICHUS B KUBOU NMPUPOAE, NEHUCTBUE
paauanuy Ha )KUBbIE OPTaHU3MBI.

Xumus: CTpOEHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKAsA CTPYKTYpa TBEPIBIX
TEJ, MEXaHU3MbI 00pa30BaHUs KPUCTAIIMUYECKOMN PEIIETKH, CIIEKTPATbHBIN aHAIU3.



l'eoepaghus: MarHWTHBIE TOMIOCa 3€MJIM, 3aJie)Kd MAarHUTHBIX DY,
(doTocrEMKa 3eMHOI TOBEPXHOCTH, MPEICKA3aHUE 3EMIICTPSCECHHIA.

Texnonoeua: JTVMHMU DJIEKTpoIepenay, TIEeHepaTop IEpEeMEHHOIo TOKa,
AIIEKTPOJBUTaTENlb, WHAYKIMOHHAS IMe4b, pajaap, paJuoNpUEMHHUK, TEJIEBH30D,
aHTeHHa, TenepoH, CBY-meub, MpOEKIMOHHBIM amnmapaTr, BOJIOKOHHAs OITHKA,
CoOJIHEUHas OaTapes.



IIVIAHUPYEMBIE PE3VYJBbBTATBI OCBOEHUSA HNPOI'PAMMBI 110
OU3UKE HA YPOBHE CPEJHEI'O OBIIIET'O OBPA3OBAHUSA

OcBoenue yudeOHOro mnpenmera «Pusnka» Ha YpPOBHE CpPEIHEro OOIIEro
obOpazoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTHXKEHHUE CIICTYIOIINX
JUYIHOCTHBIX, METAIIPEIMETHBIX U MPEIMETHBIX 00pa30BaTEeIbHBIX PE3YIBTATOB.

JIMYHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE pe3yJIbTaThl OCBOEHUS YUeOHOro npeaMera «Pu3nka» 10IKHBI
OTpaxkaTb TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCS PYKOBOJCTBOBATHCS
c(hOpMHUPOBAHHONW BHYTPEHHEW TMO3UIIMEH JIUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTAllUM, TO3UTHUBHBIX BHYTPEHHHUX  YOEXKICHHI, COOTBETCTBYIOIIMX
TPAAUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOro OOIIECTBa, PacHIMpEeHUE >KU3HEHHOTO
OTBITA U OMbBITA JAEATEIBHOCTA B MPOIIECCE peaiM3allii OCHOBHBIX HAMpaBICHUN
BOCIIUTATENBHOU ESITEIBHOCTH, B TOM YUCJIE B YaCTH:

1) rpa;kaIaHCcKOro BOCTIMTAHHUS:

c(hOpMHUPOBAHHOCTH TPAXKIAHCKON MO3UIIMK 00yYAIOMIErocs KaKk akKTUBHOTO U
OTBETCTBEHHOTO 4JIEHA POCCUICKOr0 OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEYETIOBEUECKMX T'yMAaHUCTUYECKUX U
JEMOKPATHYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESITEIBHOCTh B MHTEpPECaX TI'PakIaHCKOTO
o011ecTBa, y4acTBOBAaTh B CAMOYIIPABJICHUH B 00pa30BaTeIbHON OpraHU3allNY;

YMEHHE B3aUMOJICUCTBOBATH C COI[MATIbHBIMU UHCTUTYTaMHU B COOTBETCTBUH C
X QYHKIUSIMUA YU HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHOUW U BOJIOHTEPCKOU JIEATEIBHOCTH;

2) IAaTPHOTHYECKOT0 BOCITUTAHMSA:

c(hOpMHUPOBAHHOCTH POCCHICKOU rpaXJaHCKON WJICHTUYHOCTH,
MaTpuOTU3MA;

[IEHHOCTHOE OTHOIIIEHHWE K TOCYJIapCTBEHHBIM CHUMBOJIAM, JOCTHXKECHUSIM
POCCHICKUX yUEHBIX B 00J1acTH (PU3UKH M TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:

c(hOpMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO IMOBEACHUS;

CIIOCOOHOCTH OIIEHHUBATh CUTYAIIMIO U MPUHUMATh OCO3HAHHBIC PEIICHUS,
OPUEHTHUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI M LIEHHOCTH, B TOM YHCJE B
NEATEIIbHOCTU YUYEHOI0;

OCO3HAaHHE JUYHOTO BKJIa/Ia B TOCTPOEHUE YCTOMYMBOTO OyAYIIErO;

4) 3¢TEeTHYECKOr0 BOCITUTAHUSI:

ACTETUYECKOE OTHOILIEHHUE K MUPY, BKJIIOUas 3CTETUKY HAyYHOTO TBOPYECTBA,
npucymiero Gpusndeckoi Hayke;



5) Tpya0BOro BOCIIMTAHUA:

UHTEpEC K pa3nuyHbiM chepam NpoPecCHOHANBHON NeATEeIbHOCTH, B TOM
YHCIIE CBA3AHHBIM C (PU3UKOIN M TEXHUKOW, yMEHHE COBEPIIATh OCO3HAHHBIN BBIOOD
Oynmyiei mpo¢eCCuu 1 peaaTnu30BhIBaTh COOCTBEHHBIC KU3HCHHBIC TIIAHbI;

TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHUIO U caMOOOPAa30BaHUIO B 00JIACTH
(U3MKHM Ha IPOTSKEHUU BCEW KU3HU;

6) 3K0JI0rHYecKOro BOCIIMTAHHUS:

C()OPMUPOBAHHOCTh HKOJIOTUYECKOM KYJIBTYpbl, OCO3HAHUE TIJI0OATIBHOTO
XapakTepa dKOJOTMYECKHUX IpooiieM;

IUIAHUPOBAHKE U OCYILECTBIICHUE JEHCTBUI B OKPYIKAIOIIEH Cpezic Ha OCHOBE
3HAHUA LIeJIEW YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA,

pacuIMpeHHre OMbITa JEATEIbHOCTH SKOJOTMYECKOM HaIpaBIECHHOCTH Ha
OCHOBE UMEIONIUXCS 3HAHUH 110 QUBHUKE;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

C()OPMUPOBAHHOCTh MMPOBO33PEHUS, COOTBETCTBYIOLIEIO COBPEMEHHOMY
YPOBHIO pa3BUTHS (PU3NYECKON HAYKU;

OCO3HAHME LEHHOCTH HAy4YHOW JESITEIIbHOCTH, TOTOBHOCTH B IIPOLECCE
U3y4eHUs PU3UKU OCYIIECTBIISITh MPOEKTHYIO M UCCIIEOBATENBCKYIO JEATEIbHOCTD
UHAUBUIYAJIBHO U B TPYIIIE.

METAIIPEAMETHBIE PE3YJIbTATbBI

Ilo3HaBaTe/IbHbIE YHHMBEPCAJIbHBIE YUeOHbIE 1eHCTBUS
ba3zoBble jornueckue AecTBUA:
caMOCTOSITeIbHO  (OpMYyJIMpOBaTh W aKTyaJM3UpOBaTh  MPoOJieMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPEAENATh LENU ACATEIBHOCTH, 3aJaBaTh MAPAMETPBl U KPUTEPUU HX
JTOCTHKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTM M MPOTUBOPEYMS B  PACCMATPUBAEMBIX
(bU3HUECKUX SABICHUSIX;
pa3pabaThiBaTh TUTAH PEIIEHUS MPOOJIEMBI ¢ YYETOM aHAIM3a MMEIONIUXCS
MATEPUAIIBHBIX U HEMATEPHAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JIEITEIIBHOCTD, OLICHUBATH COOTBETCTBUE PE3YJIbTATOB
L[EJIM, OIIEHUBATh PUCKH MOCIEACTBUMN IESITEIbHOCTH;
KOOPAUHUPOBATh U  BBINOJHATH pabOTy B  YCIOBUAX  PEATbHOTO,
BUPTYAJILHOTO ¥ KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;
pa3BUBATh KPEATUBHOE MBIIIJICHUE MPU PEIICHUN KU3HEHHBIX MPOOIIEM.
BbasoBble uccienoBare/ibCKue 1eMCTBUSA:
BJIAJIETh HAYYHOM TEPMHUHOJIOTUEN, KIIFOUYEBBIMU NOHATUSIMHA U METOJIAMHU
duznyecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIEA0BATEIbCKON U MPOEKTHON AESITeNbHOCTH
B 00J1aCTH (PU3UKU, CHOCOOHOCTBHIO U TOTOBHOCTBHIO K CAMOCTOATEIHHOMY TOUCKY
METOJIOB peUIeHMs 3ahaud (PU3MUECKOTO COJEp)KaHus, NPUMEHEHUIO Pa3INYHbIX
METOJI0B ITO3HAHUS;

BJIAJAETh BHUAAMHU JEATEIBHOCTH [0 IIOJYYEHHUIO HOBOIO 3HAHHUS, €ro
UHTEpIIPETALNY, IPEOOPA30BAHUIO W MPUMEHEHHMIO B PpA3IUYHBIX Y4YEOHBIX
CUTYaIlUsAX, B TOM YUCJIE TIPU CO3aHUH YY€OHBIX MMPOEKTOB B 001aCTU (DU3HKHY;

BBISIBIISAITh [IPUYMHHO-CJICACTBEHHBIE CBSI3M M AKTyaJM3UpOBATH 3ajady,
BBIJIBUTaTh TMIIOTE3Y €€ PEeIICHNUs, HAXOJUTh apTyMEHTBI JJIs1 I0Ka3aTeIbCTBA CBOMX
YTBEPXKACHUMN, 3aJaBaTh apaMeTpPbl U KPUTEPUH PEIICHUS;

aHAIM3UPOBaTh IIOJIyYCHHBIE B XOJE PpELICHHs 3aJa4d  pe3yJIbTaThl,
KPUTUYECKH OLIEHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATHh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTh M (HOPMYJIUpPOBaTh COOCTBEHHBIE 3aJaud B 0Opa30BaTEIbHOM
JEeSATEIbHOCTH, B TOM YHCIIE€ TPU U3YUEHUH (PU3HKHU;

JlaBaTh OLIEHKY HOBBIM CUTYallUsIM, OLIEHUBATh NPUOOPETEHHBIHN OTIBIT;

YMETb NEPEHOCUTh 3HaHUA MO (U3MKE B MPAKTHUYECKYIO 001acTh
KU3ZHENIEATEIbHOCTH;

YMETbh MHTETPUPOBATh 3HAHUSA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIAraTh OPUTHHAIIBHBIE MOAXObI U PELIEHUS;

CTaBUTb MPOOJIEMBI U 3a]1a4H, TOMYCKAIOIIUE AIbTEPHATUBHBIE PEILICHUS.

Pa6ora ¢ undopmanueii:

BJIa/IeTh HaBBIKAMH MOJy4eHUS MH(POpPMalMU (PU3NYECKOTO COJEp)KaHUS U3
UCTOYHHUKOB PA3HBIX THUIIOB, CAaMOCTOSITEJIBHO OCYILIECTBIISATH IIOMCK, AHAJIN3,
CUCTEMAaTHU3allMI0 M HHTEpIpeTanuio MHGOPMALUK Pa3IUYHbIX BUAOB U (GopM
MPEACTABJICHMUS;

OLICHMBATh IOCTOBEPHOCTh UH(OPMAINH;

UCIIONIb30BaTh  CpeAcTBa  MH(GOPMALMOHHBIX W  KOMMYHHUKAlMOHHBIX
TEXHOJIOTUHA B PELICHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OPraHU3aLMOHHBIX
3aJ1a4 ¢ COOII0eHHEM TPeOOBAHUN 3PTOHOMUKH, TEXHUKH 0€30M1aCHOCTH, TUTHEHBI,
pecypcocOepekeHuns, MPaBOBbIX W ATUYECKUX HOPM, HOPM HHPOPMALMOHHOU
0e30I1aCcHOCTH;

CO3/1aBaTh TEKCThl (DU3MUECKOrO COJIEp)KaHUsl B PA3IMYHBIX (PopmaTax c
y4€TOM HazHayeHHs] HHGOPMALIUU U LIEJIEBOM ayIUTOPUH, BEIOKMpasi ONTUMAIBHYIO
(dopMy npecTaBICHNUS U BU3yaIU3alliu.

KoMMyHMKAaTHBHBIE YHUBEPCAJIbHbIEC y4eOHbIE JCHCTBHSA:
OCYUIECTBJISATH OOIICHUE HAa YPOKaxX (PU3UKHU U BO BHE-YPOUHOU AESATENBHOCTH;



pacro3HaBaTh MPEANOCHUIKM  KOH(MJIMKTHBIX CUTyallMid M CMSATr4aTh
KOH(JIMKTHI;

pa3BEPHYTO U JIOTMYHO H3JIaraTh CBOIO TOYKY 3pPEHHUSI C HCIIOJIb30BAHUEM
S3BIKOBBIX CPEJICTB;

NOHUMAaTh U KCIOJB30BAaTh MPEUMYIIECTBA KOMAaHIHON W MHIUBUAYAIbHON
paboThI;

BbIOMpaTh TEMATUKY W METOJbI COBMECTHBIX ACHCTBHI C y4ETOM OOIIMX
MHTEPECOB M BOZMOXKHOCTEH KaXKJI0TO WiieHa KOJICKTUBA,;

OpUHUMATh LEJIHM COBMECTHOH  JEATENbHOCTH, OpIraHU30BBIBATH U
KOOPIMHUPOBATh JEHCTBUS TO €€ MOCTH)KEHHUIO: COCTaBJIATh IUIAH JIEHCTBHIA,
pacupenenaTb poid ¢ y4€TOM MHEHHH YYaCTHHKOB, OOCYKIaTh pPe3yJIbTaThl
COBMECTHO pabOTBHI;

OLIEHUBATh Ka4€CTBO CBOET0 BKJIAJIa U KAXK/I0T'0 YYaCTHUKA KOMAH/Ibl B OOIINIH
pe3yJbTaT Mo pa3pabOTaHHBIM KPUTEPUSIM;

npearaTb HOBBIE TPOCKTHI, OIEHUBaTh HUACH C TMO3UIMH HOBHU3HBI,
OpPUTHHAIFHOCTH, IPAKTHUECKON 3HAYHNMOCTH;

OCYIIECTBIISITh TMO3UTHUBHOE CTPATETHYECKOE TIOBEACHHUE B Pa3IMYHBIX
CUTYaLUsX, IPOSABIISATH TBOPYECTBO U BOOOpaXKEHHUE, ObITh MHUIIMATUBHBIM.

PerynsiTuBHBIC YHMBeEpCaJbHbIe y4eOHbIE NelCTBUA
Camoopranusamnus:

CaMOCTOATENILHO OCYUIECTBJISATh MO3HABATENIbHYIO NEATEIbHOCTh B 00JacTH
GU3NKK W aCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYyIHUPOBATH
COOCTBEHHBIC 3a]1a4M;

CaMOCTOATEJIBHO COCTABJIAITh IUIAH PELICHHS] PACUETHBIX M KayECTBEHHBIX
3aJ1a4, MJIaH BBIMOJHEHUS IPAKTUUYECKON pabOThl ¢ yUETOM MMEIOILUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEN U MPEANOYTEHUM;

JIaBaTh OILIEHKY HOBBIM CUTYAaLIHSIM;

pacuMpsTh paMKH y4eOHOIro IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHUM;

JenaTb OCO3HAHHBIM BBIOOpP, apryMEHTHUPOBATH €ro, OpaTth Ha ceds
OTBETCTBEHHOCTh 3a pELICHHUE;

OLIEHUBATh MPUOOPETEHHBII OTIBIT;

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

CaMOKOHTPOJIb, 3MOIMOHAIbHBII MHTEJJIEKT:

JaBaTh OLEHKY HOBBIM CUTyallUsIM, BHOCUTb KOPPEKTUBBI B JE€ATEIbHOCTD,
OLICHUBATh COOTBETCTBUE PE3YJIbTATOB LEJISIM;

BJIAJE€Th HABBIKAMM  TIO3HABATEIbHON  peQuieKCMM Kak  OCO3HaHMUS
COBEPILIAEMBIX JIEUCTBHM M MBICIUTENIbHBIX MPOLUECCOB, HMX PE3YyJbTAaTOB H
OCHOBaHHI;



UCITOJIB30BaTh MPUEMBI pedIIeKCHH /I OIICHKH CHUTYyaIlud, BEIOOpa BEPHOTO
PEIICHMUS;

yMETh OIEHWBATh PUCKHA M CBOCBPEMEHHO NMPHHUMATh PEIICHUS M0 UX
CHUKCHHUIO;

NPUHUMATh MOTHBBI W apryMEHThl JPYTHX IIPH aHAJM3C pe3yJIbTaToOB
NeATECIIbHOCTH,

MPUHUMATh CeOsl, TOHMMasi CBOM HEJIOCTAaTK! U JIOCTOMHCTBA,;

NPUHUMATh MOTHBBI W apPTyMEHTHI JAPYTHX TPH aHaJu3e pe3ybTaToB
NEATECIIbHOCTH,

MPU3HABATh CBOE MPABO U MPABO APYTUX HA OMIHOKH.

B mporiecce 1oCTHXKEHHS TMYHOCTHBIX PE3YIbTaTOB OCBOCHUS MPOTPAMMBI 110
bu3uke 4 YpOBHA CcpelHero ooOmero oOpa3oBaHHS Y  OOydYarolIuxcs
COBEPIIICHCTBYETCS AMOITHUOHAJIbHBIN HUHTEJJICKT, MIpeoIararonui
c(hOpMHUPOBAHHOCT:

CaMOCO3HAHUS, BKJIIOYAOIIETO CIIOCOOHOCTh TIOHUMATh CBOE SMOIIMOHAIBHOE
COCTOSIHHE, BUJIETh HAIlpaBJICHUs Pa3BUTHS COOCTBEHHOM AMOIIMOHAIBLHOMN Cdhephl,
OBITh YBEPCHHBIM B ce0¢;

CaMOPETYJUPOBaHUS, BKIIOYAIOIIET0 CAMOKOHTPOJIb, YMCHHE NPHUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEJCHHE, CIOCOOHOCTH aJalTHPOBAThCI K
AMOITMOHAIEHBIM U3MEHEHHSIM | MPOSIBIISATH THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIONICH CTPEMJICHHE K JIOCTHXKEHUIO IETU 1
yCIexy, ONTUMU3M, HWHUIIMATHBHOCTb, YMEHHE JCHCTBOBATb MCXOJsS W3 CBOMX
BO3MOXKHOCTEH;

SMITATHH, BKIIOYAIOIICH CIOCOOHOCTh ITOHUMATh 3MOIIMOHAIBHOES COCTOSHHE
JIPYTUX, YYUTHIBaTh €ro TMpHU OCYIIECTBICHUU OOIICHHS, CIIOCOOHOCTh K
COYYBCTBHIO U COTIEPSIKUBAHUIO;

COIMAJTBHBIX HaBBIKOB, BKJIIOYAIONINX CIIOCOOHOCTH BHICTPAUBATh OTHOIIICHUS
C IPYTUMHU JIOJIBMH, 3a00TUThCS, TIPOSBIIATh HHTEPEC M pa3periaTh KOH(PIMKTHI.

HPEAMETHBIE PE3YJIBTATHI

K koniry o0yuenus B 10 kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE
JOJDKHBI OTpakaTh CHOOPMUPOBAHHOCTD Y O0YUAIOIIMXCSI YMEHUN:

JIEMOHCTPUPOBATh Ha MPUMEpPax pojb U MeCTO (U3UKU B (POpMHpPOBAHUU
COBPEMEHHOW HAYYHOW KapTUHBI MHpaA, B PA3BUTUH COBPEMEHHOM TEXHUKHU H
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIILHOCTH JIOEH;

YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YYCHHBIX (U3MUECKUX MOJIETIeH:
MaTepuaibHas TOYKa, MHEPIMaIbHas cUcTeMa OTcuéra, abCOIOTHO TBEPAOE TEIO,
UCAIbHBIN Ta3, MOAEIH CTPOCHUS ra30B, JKUIKOCTEH U TBEPABIX TEJ, TOUCUHBII
ANEKTPUUECKUH 3apsij] NpU perieHun GU3NIecKuX 3a/1ay;



pacno3HaBaTh (PU3UYECKUE SIBICHUS (TPOIECCHI) U OOBSICHATh UX HAa OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETHUYECKOM TEOPUM CTPOCHMS BEIIECTBA U
JNEKTPOAUHAMUKHU: PABHOMEPHOE U PABHOYCKOPEHHOE MPSIMOJIMHEHHOE IBUKCHUE,
cBOOO/IHOE MaJCHUE TEJI, IBUKEHUE 0 OKPYKHOCTH, MHEPILMs, B3aUMOJAECHCTBHE
ten, nuddysus, OpOyHOBCKOE ABMKEHHE, CTPOCHHUE KHUAKOCTEHU TBEPIBIX Tell,
U3MEHEHUE 00bEMa TeN MpPU HArpeBaHWM (OXJAXIEHHH), TEIUIOBOE PABHOBECHE,
UCIIApEHUE, KOHICHCALWs, IUIABICHHUE, KPUCTAIUIM3alUs, KUIIEHUE, BIAKHOCTb
BO3/lyXa, IIOBBIIICHUE [ABJICHUS Ta3a IPU €r0 HarpeBaHWM B 3aKPBITOM COCYIE,
CBs3b MEXIY ITapaMeTpaMH COCTOSIHUS ra3a B M30IIPOLECCax, IEKTpU3aLus Tell,
B3aMMO/JICHCTBUE 3aPsAJIOB;

OINKCHIBATh MEXAHWYECKOE JBWKEHHE, WUCIONb3YsSd (PU3NUECKHE BEIUYUHBL:
KOOpAMHATa, IyTh, MEPEMELIEHUE, CKOPOCTh, YCKOpPEHHE, Macca Tela, CHIIA,
VMMITYJIbC T€JIa, KHHETUYECKasl dHEPrus, MOTCHUHAIbHAS DYHEPIUs, MEXaHW4YECKas
paboTa, MexaHW4YecKass MOIIHOCTh; MpPH OINUCAaHWU MPaBUIBHO TPAKTOBATH
(U3NYECKUI CMBICT HCIOJb3YEMBbIX BEIMYMH, UX OOO3HAUEHUS U EIUHUILIBL,
HaXoAUTh (OPMYJIbI, CBA3BIBAIOIINE JTAHHYIO (PU3MUECKYIO BEIMUYUHY C JPYTHUMHU
BEJINYNHAMU;

ONMCBHIBATh H3YyYECHHBIE TEIUIOBBIE CBOWCTBA TEI M TEIUIOBBIE SIBICHUS,
UCIIONB3ysl (pU3MYECKHE BEIMYMHBL: [JABJIEHUWE Trasza, TeMIeparypa, CpeIHss
KMHETUYECKash YHEPTUSI XaOTUYECKOTO NIBMKEHUS MOJEKYJ, CPEIHEKBAIPATUYHAS
CKOPOCTb MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSAsS »Heprusi, paboTa rasa,
KOA(POUIUEHT TMOJIE3HOTO JIEHCTBUS TEIJIOBOIO JABUTaTessl; MpU ONHCAHUU
MPaBUJIbHO TPAKTOBAaTh (DU3UYECKUU CMBICI HCIHOJIB3YEMbIX BEJIMYMH, UX
000O3HAaUEHUs W EJUHULBI, HAXOAUTh (OPMYJIbI, CBS3BIBAIOIIME JIAHHYIO
(pu3nYEeCKyI0 BEIUYUHY C IPYTUMH BEJIMYMHAM;

ONMCBHIBATh U3YYEHHBIEC JIEKTPUUECKUE CBOMCTBA BEILECTBA U DJIEKTPUYECKUE
ABJIEHUS (IIPOLIECCHI), UCTIONB3Ys (U3NYECKUE BEJIMUYMHBI: JIEKTPUUECKUN 3apsil,
AIEKTPUYECKOE T0JIE, HANPSKEHHOCTD IO, TOTEHINAJ, PA3HOCTh MOTEHIUAJIOB,;
Py ONHCAHUM TPABWIBHO TPAKTOBATh (PU3MUECKUI CMBICI HCIOIb3yEMBIX
BEJIMYMH, MX OOO3HAYEHMs] M EIUHMIIbI;, YKa3bIBaTh (OPMYJIbI, CBS3BIBAIOIINE
JaHHYI0 (PU3MYECKYIO BEIMYUHY C JPYTUMU BETUUMHAMU;

aHANIM3UPOBaTh (PU3UYECKHUE MPOIIECChl U SIBJICHUS, UCIOJIb3Ys (PU3NUYECKHE
3aKOHBI U NPUHIUIIBL: 3aKOH BCeMUpHOTO TsArorenus, I, II u I 3akonsr HeroToHa,
3aKOH COXPAaHCHHS MEXAHUYECKOW DJHEPTUM, 3aKOH COXPAHEHHS HMITYJIbCa,
IIPUHLNIN CYNEPHO3ULHUKA CHUJ, IPUHLMUII PAaBHONPABUS HWHEPLMUAIBHBIX CUCTEM
OTCYETA, MOJIEKYJISIPHO-KMHETUYECKYI0 TEOPHUIO CTPOECHUS BELIECTBA, Ta30BbIC
3aKOHBI, CBA3b CPEIHEN KMHETHUYECKON YHEPTUH TEIUIOBOTO JBUKEHHUSI MOJIEKYII C
a0COJIFOTHON TeMmIepaTypoi, NMEPBbIN 3aKOH TEPMOJMHAMUKH, 3aKOH COXpPaHEHUS
ANEKTPUYECKOTO 3apsiaa, 3akoH KyloHa, mpu 3TOM pa3nuyarh CIOBECHYIO



(GOpMyIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUS (TpaHUIIbI,
00J1acTH) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE TPUHIIMIIBI JCHCTBHS MAIINH, TPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3anuyarh yCJIOBUs UX 0€30MacCHOr0 MCIOJIb30BaHUS B NMOBCEIHEBHOM
KU3HH;

BBIMIOJHATh HKCIEPUMEHTHI MO0 HCCIEAOBAHUIO (U3UYECKUX SBICHUM H
MPOLIECCOB C HCIOJb30BAHUEM TMPSIMBIX U KOCBEHHBIX H3MEPEHHH, MpH 3TOM
dbopmyIMpoBaTh MpodIIeMy/3a1auy U TUIIOTE3y YIEOHOTO AKCIEPUMEHTA, COOUPaATh
YCTaHOBKY M3 MPEJI0KEHHOTO 000pY0BaHUs, MPOBOJAUTH ONBIT U (POPMYITUPOBATH
BBIBOJIBL;

OCYIIECTBIIATH NMPSMbIE U KOCBEHHbIE U3MEPEHUS (PU3NUECKUX BEJIUYMH, IPU
ATOM BBIOMpaTh ONTHUMANBHBIN CIIOCO0 M3MEPEHHs] U HWCIOJB30BaTh W3BECTHHIC
METO/Ibl OLIEHKH MOrPELIHOCTEN U3MEPEHMUI;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAYy (U3NYECKUMH  BEJIHMYMHAMHU  C
WCIIOJIb30BaHUEM TPSMBIX H3MEPEHHid, MPU 3TOM KOHCTPYHPOBATH YCTAaHOBKY,
(uKCHpOBATH PE3yJIbTAThI IOJTYYEHHON 3aBUCUMOCTU (PU3NYECKUX BEJIUUUH B BUJIE
TabIUI ¥ rpaUKOB, 1€1aTh BHIBOJIBI 110 pE3yJIbTaTaM HUCCIIEIOBAHMS;

co0ro1aTh MpaBuia 0€30MacHOTO TpyJa MpHU MPOBEJCHUM UCCIEIOBaHUM B
pamMKax y4eOHOTO DSKCIEpHUMEHTa, Y4eOHO-MCCIENOBATENbCKOM W MPOEKTHOM
AESTEIbHOCTH C WCIOJb30BAHUEM H3MEPHUTENBHBIX YCTPOMCTB M JTaOOPaTOPHOTO
000pyI0BaHUS;

pemaTrh pacuéTHhIE 3a7a4d C SBHO 3aJlaHHONW (DU3UYECKON MOJENbIO,
UCTIONB3YS (PU3MUecKre 3aKOHBI U MIPUHIIUIIBI, HA OCHOBE aHAJIN3a yCIOBUS 3a/1aud
BbIOMpATh (PU3UYECKYIO MOJEIb, BBIACNIATh (PU3NYECKUE BEIUYUHBI U (POPMYIIHI,
HEOoOXOoauMBbIC NIl € pEIIeHHUs, MPOBOAUTH PACUEThl M OLIEHWBATH PEATBHOCTD
MOJIy4YE€HHOTO 3HauUeHUs (PU3NUECKOI BEJIUYUHBL;

pelaTh KaueCTBEHHBIC 33/1aUH: BHICTPANBATh JJOTHYECKH HEMPOTHBOPEUYHUBYIO
[EMOYKY PACCYXACHUW C OMOpON Ha H3y4YeHHBbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3uYeCKHe IBIICHUS,

UCIIONIb30BaTh  MPU  pEIIeHWH  y4eOHBIX  3aJady  COBpPEMEHHbIE
WH(GOPMAITMOHHBIE TEXHOJOTUH JIs MONCKA, CTPYKTYPHUPOBAHUS, HHTEPIIPETALIUN
U IpeJICTaBlIeHUs] Y4eOHOM U HayYHO-TIOMYJISIpHOM MHGOpPMALIMH, MTOTYyYEHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHATU3UPOBATh MOIy4aeMyIo HH(POPMAIIHUIO;

IPUBOJUTH IPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(DU3UKOB B

pa3BUTHE HAayKH, OOBSICHEHHE TMPOIIECCOB OKPYXKAIOLIEro MHpa, B pPa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCTIOJIb30BaTh TEOPETUUCCKUE 3HAHUS TI0 (U3UKE B TOBCEIHEBHON KU3HU TSI

oOecrieueHns 0€30MacHOCTH MpHU 0OpallleHuu ¢ TpUOOpaMu U TEXHUYECKUMHU



YCTPOMCTBAMHU, JIJISi COXPAHEHHUsS 370POBbS U COOMIOACHUS HOPM 3KOJIOTHYECKOTO
MOBECHUS B OKPY>Kalolllel Cpesie;

paboTaTh B TpyNNE C BBIIOJHEHUEM pPa3JIMYHBIX COIMAIBHBIX PpOJEH,
IUTAHUPOBATh padOTy TPYIIbl, PalMOHAIBHO paCHpeneNsiTh OO0S3aHHOCTH U
IUTAHUPOBATDH JIEATEILHOCTh B HECTAHAAPTHBIX CUTYallUAX, aJ€KBATHO OIEHUBATH
BKJIQJT K&KJIOTO M3 YYaCTHUKOB I'PYIIIHI B PEIICHUE pacCMaTPUBAEMOM TTPOOIICMBI.

K xoniry o0yuenus B 11 kjiacce npeaMeTHbIC PE3yIbTaThl HA 0230BOM YPOBHE
JOJIKHBI OTPAXKaTh CPOPMUPOBAHHOCTD Y OOYUAIOIIMXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3MKU B (HOPMHPOBAHUU
COBPEMEHHOM HAy4yHON KapTUHBI MHpA, B Pa3BUTUHU COBPEMEHHOM TEXHUKH U
TEXHOJIOTUH, B MPAKTUYECKON AECATEIBHOCTH IIOAECH, LEIOCTHOCTh U €IUHCTBO
(u3HUeCcKON KapTUHBI MUPA;

YUUTHIBATh TPAHULIBI TMPUMEHEHUS U3YYEHHBIX (PU3NUECKUX MOJIETeH:
TOYEUHBIA 3JEKTPUUECKUN 3apsl, JIyd CBETa, TOUCUHbIA UCTOYHUK CBETA, sJICpHAs
MOJIEeIh aToMa, HYKJIOHHasi MOJEJIb aTOMHOTO sipa MPHU PEIICHUH (PU3NUECKUX
3aj1ad;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJIMHAMUKHU U KBAaHTOBOW (DU3HKU: DJIEKTPUUYECKAS] TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE IEHUCTBUS TOKA, B3aUMOJCHCTBHE
MAarHuTOB, JJICKTPOMAarHUTHAas WHAYKUMS, JCHCTBUE MArHUTHOTO TIOJS Ha
MPOBOAHUK C TOKOM U JIBUXKYIIMMCS 3apsij, AJICKTPOMArHWTHbIC KOJICOaHUS U
BOJIHBI, MPSIMOJIMHEHHOE PACIpOCTPAHEHUE CBETA, OTPAKECHHUE, MPEIOMIICHHUE,
uHTeppepeHnus, audpakuus W TOJMApU3AlMs CBETa, AUCIEPCHUS CBETA,
dboToanekrpuaeckuit 3pdext (potodrddekT), cBeToBOE NaBICHUE, BOSHUKHOBECHUE
JUHEWYaTOro CIEKTpa aToMa BOJIOPOJIa, €CTECTBEHHAass U HMCKYCCTBEHHas
PaIMOaKTUBHOCTD;

ONMUCHIBATh M3YUYCHHBIE CBOWMCTBA BEIIECTBA (BJIEKTPUUYECKUE, MArHUTHBHIE,
ONTHYECKHE,  JJIGKTPUUECKYI0  MPOBOJUMOCTh  PA3IUYHBIX  Cpel) W
AJIEKTPOMArHUTHBIC SIBJICHUS (MPOLIECCHI), HMCMOJIB3Ysl (U3NYECKUE BEIUUYUHBI:
AJIEKTPUUYECKUHN 3apsijl, CHJIa TOKA, AJIEKTPUUYECKOE HAIPSHKEHHE, DJICKTPUUECKOe
CONPOTHUBJICHUE, PA3HOCTh MOTEHIIMATIOB, JICKTPOABUXKYIIAs cuia, paboTa ToKa,
MHJYKIUST MAarHuTHOTO mMoJiA, cuia Awmmepa, cuia JlopeHua, WHAYKTUBHOCTb
KaTyIlIKW, HEPrusi 3JEKTPUUECKOTO M MAarHUTHOTO TMOJIeH, MEepUoJ M 4acTtoTa
KojiebaHuii B KoJeOaTeIbHOM KOHTYpE, 3apsii U Cuja TokKa B Mpolecce
rapMOHUYECKUX DJICKTPOMArHUTHBIX KojeOaHuM, (QOKyCHOE paccTOsHUE U
ONTHYECKasi CHWJIa JIMH3BI, TIPH ONMUCAHWUU TPABWIBHO TPAKTOBATh (PU3UUECKHIA
CMBICJI HCIIOJB3YEMBIX BEJIMYMH, WX OOO3HAYEHWS W CIUHUIIBI, YKa3bIBaTh
(bopMyIIBI, CBSI3BIBAIOIINE TAHHYIO (U3UUECKYIO BETUINHY C APYTHUMH BETNINHAMU;



ONMCHIBATh H3YYEHHBIE KBAHTOBBIE SBJIEHUS W MPOLECCHI, HCHOJIB3YS
¢usnyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI U
4acToTa CBETA, SHEPTUsl U UMITYJIbC (OTOHA, EPUOJI TOJIypacaia, SHEPTUs CBSI3U
aTOMHBIX SIJIep, NpPU ONUCAHUM TPABWIBHO TPAKTOBATH (U3UUECKUN CMBICI
UCIIOJIb3YEMBIX BEJIWYMH, UX OOO3HAUCHHUS U EIUHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBA3BIBAIOIIME JIAHHYIO (DU3UYECKYI0 BEIMYHMHY C JpPYTMMU BEJIMYHHAMM,
BBIYHCIIATH 3HAUCHUE (PU3NUECKON BEIIMYUHBI,

aHANIM3UPOBaTh (PU3UYECKHUE MPOIECChl U SIBJICHUS, UCIOJIBb3Ys (pu3nyeckue
3aKOHBI U MPUHLHUMNBL 3aKOH OMa, 3aKOHBI NIOCJIEI0BATENBHOTO U MAPAIJIETBHOTO
COCAMHEHUs TPOBOJHUKOB, 3akoH Joyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
UHAYKIUY, 3aKOH MPSIMOJUHENHOTO PacCHpOCTPAHEHUS CBETA, 3AKOHBI OTPAKECHMSI
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, YpaBHEHHE ODUHIITEHHa mia PoTtodddexra,
3aKOH COXPAaHEHWsl HHEPruu, 3aKOH COXPAHEHHUS UMITYJIbCA, 3aKOH COXpPaHEHUs
ANEKTPUYECKOrO 3apsA/ia, 3aKOH COXPAHEHHMS MACCOBOIO 4YMCIIA, IOCTYJAThl bopa,
3aKOH paJMOaKTUBHOIO pacnaja, Ipu 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY
3aKOHA, €ro MaTeMaTH4YECKOE BBIPAKCHHE U YCJIOBUS (TpaHUIlbl, 00JIACTH)
MIPUMEHUMOCTH;

OIPENENATh HAIIPaBJICHUE BEKTOPA MHAYKIMU MArHUTHOTO IOJIS IPOBOAHUKA
C TOKOM, cujibl Ammnepa u cuibl Jlopenua;

CTPOUTh UM OIHCHIBaTh H300paKEHHE, CO3[1aBAEMOE IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCIEPUMEHTbl MO MCCIEAOBAHUIO (PU3UUECKUX SIBICHUN U
MPOLIECCOB C HCIOJb30BAHUEM IMPSMBIX U KOCBEHHBIX HW3MEPEHUU: MPU HTOM
dbopmynupoBaTh NpoodIeMy/3aauy U TUIIOTE3y YU4EOHOTO IKCIIEPUMEHTa, COOUPAThH
YCTaHOBKY M3 MPEJIOKEHHOTO 000pY10BaHMsl, TPOBOAUTH ONBIT U (HOPMYIUPOBATh
BBIBO/IbI;

OCYUIECTBJIATh NPSIMbIE U KOCBEHHbIE U3MEPEHUS] PU3NUECKUX BEIUYMH, TPU
ATOM BBIOMpATh ONTUMAJIBHBIA CHOCOO M3MEPEHUs W HUCIOJIb30BaTh W3BECTHBIC
METO/Ibl OLIEHKH MOTPEIIHOCTEN U3MEPEHUN;

UCCIIEIOBATh 3aBUCUMOCTH (DU3MUECKUX BEJIMYHMH C MCIIOIb30BAHUEM MIPSIMBIX
U3MEpPEHU: TpPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (PUKCHUPOBATH PE3yIbTaThl
NOJIy4YeHHOM 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B BUJAE TaOMUI U rpaduUKoB,
JIeN1aTh BBIBOJIBI 10 PE3YJIbTATAM HCCIECIOBAHUS;

co0ro1aTh mpaBuia 0€30MacHOTO TpyJa MpH MPOBEICHUHN HCCIEIOBAaHUM B
pamMKax y4eOHOTO SKCIEpHUMEHTa, Y4eOHO-MCCIENIOBATENbCKOW W MPOEKTHOM
JESATEIBHOCTH C MCMOJIB30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
000pyI0BaHUS;

pemarh pacy€THBIE 3a7a4ud C SIBHO 3aJaHHOW (PU3MUECKOW MOJENbIO,
UCIOJNB3YS (PU3HUECKUEe 3aKOHBI M PUHITUIIBI, HA OCHOBE aHANI3a YCIOBUS 3a/1a4uu



BbIOMpaTh (PU3NUECKYIO MOJENb, BBIAENATh (PU3MUECKHUE BEIMUYUHBI U (HOPMYIIBI,
HEO0OXOAMMBbIE I €€ PEIICHHs,, TPOBOJUTh PACUEThl M OLICHUBATh PEAJIbHOCTD
MOJIyYEHHOTO 3HAYEHUS (PU3UUECKON BEIIMUNHBI;

pemaTh KaYeCTBEHHBIE 33/1a4M: BBICTPAUBATh JJOTMYECKH HEMPOTUBOPEUNBYIO
LEMOYKY PAaCCYKIEHUN C ONOpPOM HAa H3YyYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH M
(puznyecKue sIBICHUS;

UCIOJB30BaTh  MpPU  pEIIEHWHM  y4eOHBIX  3aJa4  COBpPEMEHHbIE
uH(GOPMAIIMOHHBIE TEXHOJOTUH I MOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETALUN
U MpEJCTaBIICHUSI yUeOHOU U HAYYHO-TIOMYJISIPHOW MH(OpMAaLIUY, TOTYyYECHHOU U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIU3UPOBATH [10JIy4aeMyI0 HH(POPMAILUIO;

OOBSCHATh MNPUHIUNBI JEHCTBUS MAalIUH, OPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyarh yCIOBUS UX 0€30IaCHOTIO UCIIOJIb30BAHUS B MIOBCEIHEBHOM
KU3HY;

IPUBOJNUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX YUEHBIX-(PU3HKOB B
pa3BUTHE HAyKH, B OOBSICHEHUE MPOIECCOB OKPYKAIOUIETO MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTUI;

UCIT0JIb30BaTh TEOPETUUECKUE 3HAHUS MO (PU3HKE B TOBCEHEBHON >KU3HU JIJIs
oOecrieueHrss 0€30MacCHOCTH MpU OOpalleHuu ¢ IpudbopaMu M TEXHUYECKHUMHU
YCTPOMCTBAMM, JJII COXPAHEHHS 3J0POBbS M COOJIOJEHUS HOPM 3KOJOTUYECKOTO
MOBEAECHUS B OKPY>KAIOLIEH CPEAE;

paboTaTh B TIpyINIE C BBINOJHEHHUEM pa3jIMYHBIX COLMAIbHBIX pOJIeH,
IUIaHUPOBaTh pPabOTy TpyHNbl, PalUOHAIBHO PpACHPENeNsITh OOSI3aHHOCTU WU
IJIAHUPOBATH JIESTEILHOCTh B HECTAHAAPTHBIX CUTYyalUsAX, aJ€KBATHO OLEHUBATH
BKJIAJl Ka)KJJOTO U3 YYACTHUKOB I'PYIIIbI B pEHIEHUE pacCMaTpUBaEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHMUE

10 KUIIACC
KoaunuecTBO 9acoB DJIeKTPOHHBIE
HaumeHoBaHMe pa3iesioB U TeM (mudposbie)
Ne ni/m Kontpoannsie | IlpakTuyeckue
NMPOrpamMMbl Bcero o0pa3oBaTe/IbHbIE
padoTsI padoTsI
pecypchl
Pazgen 1. ®PU3UKA U METO/Ibl HAYYHOI'O ITIO3HAHUSA
Bbubnuorexa LJOK
11 o 2
W3UKa ¥ METOJIbl HAYyYHOTO MTO3HAHUS https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pazngen 2. MEXAHUKA
2.1 Kunematuka 5 bubmorera LIOK
https://m.edso00.ru/7f41bf72
29 Jlunamika 7 Bbubmuoreka [IOK
https://m.edso00.ru/7f41bf72
bubnuoreka [JOK
2.3 3 6 1 1
AICOHBL COXPATICHITT B MEXATHIE https://m.edso0.ru/7f41bf72
Wroro no pazneny 18
Paznen 3. MOJIEKYJIAPHASL ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KHHETHYECKON 9 1 bubnuorexa HOK
' TEOpUH https://m.edsoo.ru/7f41bf72
Bbubmuoreka [IOK
3.2 0 10 1
CHOBBL TEPMOHAMIIHN https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHUA BEILIECTBA. 5 bubnuorexa HOK

dazoBnIC nepexoabl

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

24

Paznea 4. DJIEKTPOJAUHAMUKA

4.1 DneKkTpocTaTuka 10 Brbanorexa [IOK
' P https://m.edsoo.ru/7f41bf72
49 ITocTOSIHHBINA 3JEKTPUYECKUN TOK. TOKH B 12 bubnuorexka HOK
' Pa3IMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

Koan4vecTBo yacoB JJIeKTPOHHbIE
HaunmeHoBaHMe pa3gesioB U TeM (ungpossie)
Ne ni/mt Koutpoabnbie | TlpakTHueckue
NMPOrpamMmbI Bceero o0pa3oBaTeJIbHbIE
padoThI PadoThI
pecypcsl
Paznea 1. QJIEKTPOJAUHAMUKA
MarnuTtHoe ToJie. DJIeKTPOMAarHuTHas bubnuorexa [JOK
11 11 1 3
WHITYKITUS https://m.edsoo.ru/7f41c97c
Uroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
91 MexaHn4ecKkue M AIEKTPOMArHUTHBIC 9 1 bu6nmnorexa [JOK
' KosIe0aHust https://m.edsoo.ru/7f41c97c
29 MexaHu4ecKre U 3JIeKTPOMAarHUTHBIE 5 1 bu6nmnorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
Bubmuoreka LIOK
2.3 0) 10 3
frrwia https://m.edsoo.ru/7f41c97c
Uroro no pazneny 24

Pazgen 3. OCHOBBI CIIEIIUAJIBHOM TEOPAW OTHOCHUTEJBHOCTH

31 OcHOBEI ClleIMaTbHON TEOPUU 4 1 bu6nmnorexa [HOK
OTHOCHUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Wroro no pazneny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEeHTbI KBAaHTOBOW ONTUKH 6 bubsmorexa HOK

https://m.edsoo.ru/7f41c97¢c
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bubmmoreka LIOK

4.2 C 4
TpO€HHE aToMa https://m.edsoo.ru/7f41c97c
bubanoreka [IOK
4.3 A 5
TOMHOE SIPO https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 15

Pa3znea 5. 9JIEMEHTbBI ACTPOHOMUU U ACTPODPU3UKU

5.1 DJeMEHTBl aCTPOHOMUU U aCTPOPU3UKH 7 E;ISSH;I;T:;ZSS/I; £41c97c
Uroro no pazneny 7
Paznen 6. OBOBLIAIOIIEE TIOBTOPEHUE

6.1 O6o0maroiiee MOBTOPEHHE 4 ngi;j;f:;(;gr(jﬁfmwk
Uroro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

10 KUIIACC
Koan4yectBo yacos JJIeKTPOHHbIE

Ne Jara nudpoBbIe

Tema ypoka KonTpoabusie | IlpakTnueckue
n/n Bcero usydenusi | oOpa3oBaTesibHbIE

padoThI padoTsI
pecypchl

®duzrka — HayKa o pUpoJIE.

1 q 4 pHpoa 1 Bbubanoreka [IOK

ay4YHBbIE METO/IbI TO3HAHUS
Y A https://m.edsoo.ru/ff0c32e2
OKpYXKaIoIIero Mupa
Ponb 1 MmecTo Qpusuku B

5 (dbopMUPOBaHUU COBPEMEHHOM 1 bubnuorexa [IOK
Hay4YHOU KapTUHBI MUDPA, B https://m.edsoo.ru/ff0c33e6
MPAKTUIECKON IeSATETbHOCTH JIIOACH
MexaHudeckoe ABUKEHHUE.

3 OTHOCHUTETHHOCTh MEXaHHISCKOTO 1 Bubmuoreka LIOK
nBwkeHus. [lepemerenue, ckopocTh, https://m.edsoo0.ru/ff0c3508
YCKOpEeHHue

4 PaBHOMEpHOE pAMONHHEITHOE 1 bu6nmnorexa [JOK
JIBHOKCHHE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE NPSMOIMHENHOE 1 bubnnorexa [JOK
JIBHOKEHUE https://m.edsoo.ru/ff0c372e

5 CBo0OoHOE TTazieHne. Y CKOpEHHE 1 bu6nmnorexa [HOK
CBOOOJTHOTO MAJCHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHneiiHoe 1BUKEHHUE.

7 JBmkeHne mMaTepuarbHOM TOUYKHU IO 1 bubsmorexa HOK

P https://m.edsoo.ru/ffOc3ada
OKpY>KHOCTHU
8 IIpunmun otHOcUTENbHOCTH [anuies. 1 bubnuoreka [{OK



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

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuna. IIpunoun

Bbubanoreka [IOK

9 cyneprno3unuu cui. Bropoii 3akon
yrep H P . https://m.edsoo.ru/ffOc3be8
HproToHa 11 MaTepHaIbHOM TOUYKH

10 Tpertuit 3axon HeroToHa 114 bu6nmorexa [JOK
MaTepHAITbHBIX TOUCK https://m.edsoo.ru/ff0c3be8
3akoH BceMupHoro Tiarorenus. Cuna

11 TsoxecTu. [lepBast kocmuueckas bubamorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bu6mmorexa [JOK
Tena https://m.edsoo.ru/ff0c3el18
Cuna tpenusi. KoadounueHnt tpenus.

13 Cuna CEH OTHBneH(fI(;il) npu BI/IS(CHI/II/I bubamorexa LIOK

P P A https://m.edsoo0.ru/ff0c3f76
TeJa B )KUIKOCTH WIIH rase
[MocTynaTenbHOE U BpamaTreabHOe

14 JIBWKEHHE a0COIIOTHO TBEPIOTO TETa. Bbubmuoreka LIOK
MowmenT cuibl. [liiedo cumsl. YcmoBust https://m.edsoo.ru/ff0c41a6
paBHOBecHsI TBEPJIOTO Telia
Nmnynbec MaTepruaibHON TOYKH,

15 CHCTEMBI MaT€pPHUaAJIbHBIX TOYEK. bu6nmnorexa [HOK
Nmnynbe cuiibl. 3aKOH COXpaHEHUs https://m.edsoo0.ru/ff0c43d6
nMITyJibca. PeakTuBHOE ABMKEHUE
Paborta 1 MOUTHOCTb CHJIBI.

16 Kunernueckas sHeprusi MaTepUaJIbHON bu6mmorexa [JOK
touku. Teopema 006 U3BMEHEHUHN https://m.edso0.ru/ff0c4502
KUHETUYECKOW SHEPTUU

17 [TorenmnmansHas SHEPTHS. but6mmorexa [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
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[MoTeHaMpHAs SHEPTUS YIPYTO
ne(GopMUPOBAHHOM MPYKUHBI.
[ToTeHnmanpHast SHEPrus Teia BOIU3u

MMOBEPXHOCTH 3eMIIU

https://m.edsoo.ru/ff0c461a

18

[ToreHumanbHBIE U HETTOTEHIMAIbHbIE
cuibl. CBsI3b pabOTHI
HENIOTCHIHNAJIBHBIX CHUJI C UBMCHCHUEM
MEXaHUYECKOU OHCPIrun CUCTEMBI TCII.
3aKOH COXpaHEeHUs MEXaHUYECKON
SHEPTUH

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

19

Jlaboparopnas paboTa
«HccnenoBanue cBsi3u pabOTHI CUIIBI C
M3MEHEHUEM MEXaHUYECKON YHEPTUn
TeJa Ha MPUMEPEe PACTSIKESHUS
PE3MHOBOTO KTYTay

20

KonTponbHas paboTa 1o teme
«Kunemartnka. Jlmnamuka. 3aKOHBI

COXpaHCHUA B MCXAHUKE»

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

21

OCHOBHbIE MOJIOKEHHUSI MOJIEKYJISIPHO-
KWHETHYECKOU Teopun. bpoyHOBCKOE
nemwxkenue. Auddyzus

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

22

XapakTep IBHKEHUSA U
B3aUMOJIEHCTBUS YaCTHIL] BEIIECTBA.
Mopnenu cTpoeHusi ra3oB, KUIKOCTEN

U TBEPABIX TEN

23

Macca monekyn. KonuuectBo
BeniectBa. [locTossHHast ABoraapo

24

TemnoBoe paBHOBecue. Temrmeparypa



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

bubanoreka [IOK

25 ypaBaenue MKT https://m.edsoo.ru/ffOc4fde
AbGcomoTHas TeMIieparypa Kak Mepa
26 CpeaHell KUHETUYECKOU SHEPTUu bubnuoreka [IOK
JIBMDKCHUSI MOJICKYJI. Y paBHCHHUE https://m.edsoo.ru/ff0c511e
MenpneneeBa-Kianelipona
27 3akoH /lanpToHa. ['a30BEIC 3aKOHBI
JlaGopaTopnas paGora
28 «HccnenoBanrue 3aBUCUMOCTH MEXIY
napamMeTpaMu COCTOSTHHS
pa3pekKeHHOTO Ta3a
29 M3omporneccsl B Ui€alibHOM Ta3e U UX Bubmuoreka LIOK
rpadudeckoe mpeacTaBIcHUE https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHEprus
TEPMOJAMHAMUYECKON CUCTEMBI U
30 criocoObI e€ u3MmeHeHus. KonmuectBo bubnunoreka [IOK
TEIJIOTHl U pabora. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPTUs OJHOATOMHOTO HJI€aJTHbHOTO
rasa
31 Bunp Tennonepeaaun bubnmorexa IIOK
https://m.edsoo.ru/ff0c5c36
Y nenpHas TEIUNIOEMKOCTH BEIIECTBA.
32 KonnuecTBo TemnoTel npu bubsmorexa LIOK
. https://m.edsoo.ru/ff0c5c36
Terutonepenade. AquadaTHBIA Mporece
33 [TepBblii 3aKOH TEPMOJUHAMHUKH U €TO bubnnotexa [JOK

PUMEHEHHE K U30TpoIieccam

https://m.edsoo.ru/ffOc5efc
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HeoOpatumocTh mporeccoB B

34 npupoje. Bropoii 3akoH bubamorexa [IOK
pupose. BTop https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKHI
35 [Mpunuun peiicteus u KI1J reroBoit bubnuotexa [JOK
MaIINHbI https://m.edso0.ru/ff0c600a
36 Huxn Kapuo u ero KIT/]
37 DKOJIOTHUECKHE MPOOIIeMbI
TeIJIOOHEPTreTUKHU
38 O6o6maromuii ypok «MomnekyspHas Bbubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOAMHAMUKID) https://m.edso0.ru/ff0c6938
KoHnTponbHas pabora no reme
39 «MonexynspHas ¢pusnka. OCHOBBI Bubnnorexa LIOK
P ) https://m.edsoo.ru/ff0c6a50
TEPMOANHAMUKI
40 [TapooOpazoBaHue U KOHACHCALIUS. bub6mmorexa [JOK
Hcnapenue u kuneHue https://m.edsoo.ru/ff0c63b6
AOCONIOTHAS ¥ OTHOCHUTEIIbHAS
41 BJIAXKHOCTH BO3Ayxa. HachlleHHbIH bubsmorexa LIOK
yxa. - https://m.edsoo.ru/ff0c64d8
nap
Teépmnoe teno. Kpucramnnueckue u
42 aMmop¢Hbie Tena. AHU30TPONUS bu6mmorexa [JOK
CBOMCTB KpucTaioB. JKujakue https://m.edsoo.ru/ff0c65f0
kpuctayuibl. COBpeMEHHBIE MaTepHalIbl
[ImaBneHne M KpUCTAUIM3aLIKS.
43 VYaenpHas TEIIOTa TUIABICHUS Bu6anorexa LIOK
A ' https://m.edsoo.ru/ff0c6708
CyOnumarnus
b K
44 YpaBHEHHE TEIUIOBOTO Oalanca nommorexa [0

https://m.edsoo.ru/ff0c6820
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OnekTpuzanus Ten. DINeKTPUIECKU

45 3a IBa a BJIeK ecK bubamorexa [IOK
si1. J[Ba BUIa DIIEKTPUIECKUX
pAA g P https://m.edsoo.ru/ffOc6bcc
3apsa0B
[TpoBoAHUKH, TUITEKTPUKHU U
46 nc?n TIPOBOTHUKH 3a1<0pH COXpaHCHHUS bubmorera [IOK
i ' P https://m.edsoo.ru/ffOc6bcc
SJIEKTPUYECKOTO 3apsiia
B3aumopeiicTBue 3apsanoB. 3aKOH
a7 Kynona. ToueuHbI 35IeKTpUYECKUI bubmorexa HOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsn
Hanpsx€HHOCTh 3IIEKTPUIECKOTO
48 noJis. [IpuHnun cynepno3unuu bubnuorexa [IOK
ANEKTPUYCCKUX TTosIeH. JInHun https://m.edsoo.ru/ff0c6df2
HATNPSIAKEHHOCTH
Pabora cuit aekTpocTaTH4ecKoro
49 nosis. [lorenmnuan. Pasnocts bubsmorexa LIOK
' adt. https://m.edsoo.ru/ff0c6f00
MOTEHIINAIOB
TIpoBOHUKY U JUDIICKTPUKH B
50 3J'Ip€KT OCTaTUYECKOM n(?ne bubsmorexa LIOK
p ’ https://m.edso0.ru/ff0c7018
JwdnexkTpudeckas MPOHHUIIAEMOCTb
bubmmoreka LIOK
51 OnekrpoémkocTh. KonaeHncaro
P A P https://m.edso0.ru/ff0c7126
DNEeKTPOEMKOCTh TJIOCKOTO
52 KOHJIeHCaTopa. DHEprus 3apssKeHHOTO bubsmorexa HOK
A pa. JHEp P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATopa
53 JlaboparopHas pabdota "M3mepenue
ANEKTPOEMKOCTH KOHAeHcaTopa"
54 [IpyHIMD NENCTBHUS U TPUMEHEHHE

KOHACHCATOPOB, KOIMMPOBAJIBLHOTO



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

anmnapara, CTpyHHOro pUHTEpa.
DNeKTpocTaTUYecKast 3allHTa.
3azemiieHue 3IIEKTPOIpruOOpOB

55

DJIEKTPUUYECKUN TOK, YCIIOBUS €ro
cymectBoBaHus. [I0CTOAHHBIN TOK.
Cuna toka. HanpsixeHue.
Conpotusnenue. 3akod Oma s
y4acTka Lenu

56

[TocnenoBarensHOE, MapauIeNbHOE,
CMEIIAaHHOE COeIMHECHHE
npoBOAHUKOB. JJabopaTopHas pabora
«3yueHne CMEIIaHHOTO COeTUMHEHUSI
PE3UCTOPOBY

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

57

PaboTta 1 MOIIIHOCTH JIEKTPUICCKOTO
Toka. 3akoH Jlxoynsa-Jlenna

bubnuoreka [{OK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa /1711 TOJIHOM (3aMKHYTOI)
anexTpuyueckoi nenu. Koporkoe
3ambikanue. JlabopaTopHas pabora
«3mepenne JJIC uctouHuka ToKa U
€ro BHYTPEHHEI0 COINPOTUBICHUS»

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

59

DNEeKTPOHHAsT MPOBOAUMOCTD TBEPABIX
METaJJI0B. 3aBUCUMOCTD
CONPOTHUBIICHUS METAJJIOB OT
TemmnepaTypbl. CBepXIpPOBOANMOCTD

60

DJIEKTPUUYECKUN TOK B BaKyyMe.

CBOICTBa JIEKTPOHHBIX ITyYKOB

61

[TomynpoBOJHHUKH, UX COOCTBEHHAs M
npuMecHasi mpoBoAuMOocTh. CBoOMCTBa
p—n-nepexoaa. IlomynpoBoaHUKOBBIE

bubnnoreka [IOK
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

DJIEKTPUUYECKUN TOK B paCTBOpax 1

62 pacriaBax 3JeKTPOJIUTOB. 1 bubnuotexa [JOK
DNEKTPOIUTUYECKAST JTUCCOLIUAIIHS. https://m.edsoo.ru/ff0c82ba
DneKTponu3
DNEeKTPUYECKUI TOK B ra3ax.

63 CaMoCTOSITeTLHBIN U 1 bubnunoreka [IOK
HECaMOCTOSITeIILHBIN pa3psit. MoTHuUSL. https://m.edsoo.ru/ff0c84ae
ITna3sma
DneKkTpuueckue npudopsl U

64 YCTPOMCTBA U UX IIPAKTUYECKOE 1 bubnnorexa IIOK
npumeHeHue. IlpaBuiia TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30macHOCTH

65 O6o0mmaronuii ypox 1 bubnuoreka [{OK
«DNEeKTPOIMHAMHUKA» https://m.edsoo.ru/ff0c88be
Kontponbsnas pabora mo teme
«Inexrpocraruka. [locTosHHBIN bubmmorexa [JOK

66 . 1
SNeKTpUYecKuit ToK. Toku B https://m.edsoo.ru/ff0c8a8a
pa3IMYHBIX Cpeaax»

67 Pe3sepBHblil ypok. KoHTponbHas 1 bubnnorexa [IJOK
pabota mo teme "DIeKTpoJMHAMHKA" https://m.edsoo.ru/ff0c8c56

68 PesepBHbIil ypok. O6o0maronmii ypok 1 bu6nmnorexa [HOK
no temam 10 knacca https://m.edsoo.ru/ffOc8f6c

OBUIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KJIACC

KoanyecTBo yacoB JIeKTPOHHbIE
Ne Hara nudposBbie
n/n Tema ypoxa Bcero Konrpoapibie | - Ipaxtirieckie u3ydeHusi | oOpa3oBaTe/bHbIE
padoTsI padoTsI pecypebl
[TocTosiHHBIE MATHUTHI U UX

1 B3auMoOJieiicTBHE. MarHuTHOE II0JIE. 1 bubnuorexa LJOK
Bexktop marautHOM nHAyKuuu. Jluaumn https://m.edso00.ru/ff0c9778
MarHUTHOW UHIYKIIUH
MarHuTHoe 1noJjie MpoOBOJHUKA C

9 TokoM. OnbIT Dpcrena. 1 Bbu6anoreka [IOK
B3aumoneiicTBre MpOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTopnas pabota «3yuenne 1 1 bubnmorexa [JOK
MarHUTHOTO IOJISi KaTYIIKH C TOKOM» https://m.edsoo.ru/ff0c98fe
JleficTBME MarHUTHOTO TIOJISI HA
IPOBOJHUK ¢ TOKOM. Cuia Ammepa.

4 JlaGopaTopnas pabota 1 1 bubnmnorexa [JOK
«HccinenoBanue nelcTBUSI https://m.edsoo.ru/ff0c9ac0
MOCTOSIHHOTO MarHuTa Ha paMKy ¢
TOKOM»

JlelicTBME MAarHUTHOIO MOJISI Ha

5 JBWXKYILYIOCS 3apsyKEHHYIO YacTHILY. 1 bubnunorexa HOK
Cuna Jlopenna. Pabora cuibl https://m.edsoo.ru/ff0c9df4
Jlopenna

5 OnexTpoMarHuTHas MHAyKIMs. [ToTok 1

BeKTOpa MarHuTHOU MHAYKIMU. DJC



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€KTPOMarHUTHOM
naaykuun dapanes

JlaGopaTopnas pabora
«HccnenoBanue sIBICHUS
JJIEKTPOMATHUTHOW WHIYKIIUH

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

NHaykTUBHOCTD. SIBIEHUE
camouHAykimu. DJIC caMOMHIYKIUY.
DHeprusi MarHUTHOTO MOJIS KaTYIIKU C

TOKOM. 9H6KTpOMaFHI/ITHO€ I10JIC

bubnuorexa LJOK
https://m.edsoo.ru/ff0ca600

TexHuueckne ycTpoucTBa U UX
MpUMEHEHHUE: TOCTOSIHHbIE MarHUTHI,
3JIEKTPOMAarHUThI, 3JIEKTPOIBUTATENb,
YCKOPUTEIIH dJIEMEHTAapPHbIX YaCTHI],
MHIYKI[MOHHAas MeYb

10

O6o00maromuii ypok «MarauTHoe
noJie. DIEKTPOMAarHuTHAasT WHIYKIIWS

bubmuoreka [IOK
https://m.edsoo.ru/ffOcab82

11

KontponbHas paboTa o teme
«MarnuTtHoe noie.
DONEeKTpOMarHuTHas WHAYKLHS»

bubnuoreka [{JOK
https://m.edsoo.ru/ffOcad58

12

CB000/1HBIE MEXaHUYECKHE
Kosiebanus. ['apMoHMUYecKue
KoJjebaHus. YpaBHEHUE

TapMOHHMYECKHUX KoJeOaHui.

[IpeBpaienue Hepruu

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

13

JlaGopaTopnas pabora
«HccnenoBanue 3aBHCHMOCTH
neproaa MallbIX KoyieOaHui rpy3a Ha
HUTH OT JAJIMHBI HUTH U MacChl 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

KonebarenbHbril KoHTYp. CBOOOIHBIE
SJICKTPOMAarHuTHBIC KoJicOaHus B
UJIealIbHOM KOJIeOaTeIbHOM KOHTYPE.
AHanorus MexIy MEXaHUYECKUMHU U
SJICKTPOMAariuTHBIMHA KoJIeOaHUSIMU

bubnuoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHEHHUsI SHEPTHH B HI€ATIbHOM
KOJIeOATEIbHOM KOHTYpe

Bbubnuorexa LJOK
https://m.edsoo.ru/ff0cb9c4

16

IIpencraBnenue o 3aTyXarOIUX
KojebaHusX. BeIHyKeHHbIE

MeXaHnYecKue Koiebanus. PesoHaHc.

BbIHY X IeHHBIC 3JIeKTPOMArHUTHBIC
KOoJIe0aHus

Bubnnoreka [IOK
https://m.edsoo.ru/ffOcbb86

17

Ilepemennsblii TOK. CHHYCOUIAIBHBIN
NepeMeHHbIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKAa. AMIUIUTYAHOE U
JEHCTBYIOILEE 3HAUEHUE CUIIBI TOKA U
HaIpsHKEHUs

bubnuoreka [{JOK
https://m.edsoo.ru/ffOcbd34

18

Tpanchopmarop. [IponsBoacTso,
nepejaya u norpediaeHue
3JIEKTPUUYECKON SHEPTUU

19

YCTpONCTBO U IPAKTUYIECKOE
IIPUMEHEHNUE JJIEKTPUIECKOTO 3BOHKA,
reHepaTopa IEPEMEHHOIO TOKa,
JINHUHU 3JIEKTponepenayd

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

20

DKOJIOTrM4EeCKHE PUCKU IIPU
IPOU3BOJCTBE MIEKTPOIHEPTUH.
KynbTypa ncnonb3oBaHus



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

3JIEKTPOIHEPTUU B MOBCEIHEBHON
KU3HU

MexaHn4ecKre BOJIHBI, YCIOBHUS
pacmpoctpanenus. [lepuon. Ckopocth

bubnuoreka [IOK

21
pacTipoCTpaHeHUs U JUTHHA BOJTHBI. https://m.edsoo.ru/ff0ccab4
[Tonepeunbie ¥ TPOAOIbHBIE BOJIHBI
29 3Byk. CkopocTb 3ByKa. [ poMkocTh bubnmorexa HOK
3ByKa. Beicora ToHa. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
DNEeKTPOMarHUTHBIE BOJIHBI, KX
23 cBoOWCTBa M cKOpocTh. IlIkana bubmmorera [IOK
P ' https://m.edsoo.ru/ffOccfe
AIEKTPOMATrHUTHBIX BOJIH
[TpuHIUIIBI paaUOCBSI3H U
24 TeneBuaeHus. Pa3Butue cpencts
cBsizu. Paguonokanus
95 KonTtponbnas pabora «Kosnebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
[IpsimonuHeitHOe pacrpocTpaHeHnE
26 CBETa B OJHOPOJIHOMU CpeJe. bubnuoreka [{JOK
Toueunslilt ucTOUHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
cBeTa
OtpaxeHnue cBeTa. 3aKOHBI
27 oTpaxkeHus ceeta. [loctpoenue brbmmorexa LIOK
P L P https://m.edsoo0.ru/ff0cd4e0
n300pakeHUi B IIIOCKOM 3epKaje
IIpenomnenue ceera. IlomHoE
98 BHyTpeHHee oTpakeHue. [IpenenbHslii bubnuoreka [IOK
YIoJI TOJIHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd7{6
OTpakeHUs
29 JlaGopaTtopnas pabora «M3mepenue bubnuorexa 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. [TocTpoenne nzoOpakeHuit B

. Bubnuorexa IJOK
30 nuH3e. DopMysia TOHKOM JTUH3BI.
https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
JlabopatopHas paboTa
31 «MccnenoBanue CBOMCTB
M300pakKeHUH B JIMH3AX»
Hucnepcus cera. Cii0XKHBIN cOCTaB
32 oenoro ceeta. L[BeT. JlTabopaTtopHast
pabora «Habmronenue nucrnepcun
CBETa»
WuTtepdepenmus ceera. Audpakmms bubnmorexa [HOK
33 N
ceeta. [Audpaknmonnas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepeyHOCTh CBETOBBIX BOJIH. bubmmorexa [HOK
[Honspuszauus ceera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue npuOOpsI U yCTPOUCTBA U
yCIIOBUSI MX 0€30MacCHOTO MPUMEHEHUS
I'panuibl TPUMEHUMOCTH
36 KJlaccuueckoi MexaHuku. [loctynarsl bubmmorexa [JOK
CHEIMAILHOW TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEJIbHOCTH
OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
37 3aMeyIcHHE BpeMe COKpalleHue bubanorexa LIOK
Me/IJICHUE BPEMEHH U COK HU
A P pamt https://m.edsoo.ru/ffOcfa4?2
JUTHHBI
OHeprusi 1 UMIYJIbC PENATUBUCTCKON
38 yacTullbl. CBSA3b MACCHI C SHEPTUEH U bubsmorexa LIOK
' P https://m.edsoo.ru/ffOcfc68
UMITYJIECOM. DHEPTrHUs MOKOS
39 Kontponbnas padora «OnTuHKa. bubnnoreka [{JOK



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

OcCHOBBI cllelIMajJbHON TEOPUU
OTHOCHUTEIIbHOCTH»

https://m.edsoo.ru/ffOcf6f0

®otonnl. ®opmyna Ilnanka. DHeprug

Bubnuorexa IJOK

40
Y UMIyJibc poTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U UCCIICIOBAHUE Eu6 10K
nOIHOTEKA
41 .0 A.T.
Porodpexta. OnpiTe! https://m.edsoo.ru/ffOcffc4
CroneroBa
3akonbl portodrdhdekra. YpaBHeHHE
. qv) P P Bubnnoreka [IOK
42 Ditnmreiina 1 Gorosddexra.
https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» dorosddexra
JlaBnenue ceeta. OnwiTe! I1. H.
43 JlebengeBa. XuMuueckoe IEHCTBHE bubmorexa HOK
sleBa. A https://m.edsoo.ru/ff0d04a6
cBeTa
TexHuueckne ycTpoucTBa u
44 NpPaKTUYECKOEe TMPUMEHCHHUE!
¢doroaneMeHT, GOTOAATUHK,
cotHeYHast 6aTtapest, CBETOANOT
45 Pemenue 3aga4 o reme «971€MEHTHI bubnuoreka [{JOK
KBAaHTOBOM ONTHKI https://m.edsoo.ru/ff0d0302
Mogens atoma ToMcoHa. OMBITH
46 Pesepdopna mo paccessHuO o-4acTe bubmorera LHOK
POOPA p t https://m.edsoo.ru/ff0d091a
IImanerapHas Mozess aTomMa
Bbubmuoreka [IOK
47 IToctynater bopa
TYRATH Hop https://m.edsoo.ru/ff0dOafa
H3nydenue u noryomeHue GoToHOB
48 IIpU IIEPEXOJI€ AaTOMA C OJHOT0 YPOBHS bubnnorexa [IOK
P pexon . A P https://m.edsoo.ru/ffOdOafa
SHEPruu Ha Apyroil. Buaipl crieKTpoB
49 BoaHoBele cBOMcTBA yacThIl. BoIHEI bubnuoreka [IOK



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
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ne bpoins. KopnyckynspHo-
BOJIHOBOM ayanu3Mm. CIOHTaHHOE U

BBIHYKICHHOC M3JIYUYCHHUC

https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE PAIMOAKTUBHOCTH. OTBITHI
Pesepdopna mo ompeneneHuo cocraBa
PaZMOAKTUBHOTO H3ITyYeHHUS

buobmuoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6eta-, ramma-
u3nydenus. BiausHue
palMOaKTUBHOCTHU Ha )KUBbIE

OpPraHUu3MBI

52

OTkpbITHE IPOTOHA U HEUTPOHA.
N3oTonsl. Anbda-pacnan.
DONeKTPOHHBIN U TO3UTPOHHBIN OeTa-

pacnan. ['amMa-u3nydeHue

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

53

DHeprusi CBSI3W HYKJIOHOB B siJIpe.
SnepHbie peakiuu. SAnepHbIid
peaktop. [Ipo0aembl, TEPCIICKTUBEI,
3KOJIOTUYECKHE ACTIEKTHI SI/IEPHOI
SHEPTreTUKU

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

54

DneMeHTapHbie YacTullbl. OTKpbITHE

no3uTpoHa. MeTo 1l HabIIOACHUS U
pEerucTpanuy 31eMEHTapPHbBIX YaCTHIIL.
Kpyrnstii cron «@yHnaMeHTalIbHbIE
B3auMoJeicTBus. EAUHCTBO

¢r3nIecKoil KapTUHBI MUPa»

bubnuorexa IJOK
https://m.edsoo.ru/ff0d0e38

55

Bup 3Bé3qnoro Heba. Co3Be3mus,
sIpKUe 3BE3/IbI, TUTAHETHI, UX BHIUMOE
nekenue. CoaHeunas cCUCTEMA



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

Connue. ConHeYHast aKTUBHOCTb.
UcTtounuk sneprun CoiHia v 3BE3]1

57

3BE&31bI, NX OCHOBHBIE
XapaKTePUCTUKH. 3BE3/IbI TJIaBHON
IOCJIe0BaTEIbHOCTU. BHyTpeHHEee
crpoeHue 3B€31. CoBpeMeHHbIE
MPECTABICHUS O MPOUCXOXKIECHUN U
sBomronuu CosHLA U 3BE3]

58

Muneunsiii [Tyte — Hama [NanakTuka.
[Tonoxxenue u npuxenne ConaHua B
lamaktuke. ['anaktuku. YépHbIe
JBIPBI B IIpax rajlaKTUK

59

Bceenennas. Pazberanue ranakTuk.
Teopus bonbiioro B3psiBa.
PenukroBoe uznyueHue.
MeraranakTuka

60

Hepemennsie nmpo0ieMbl acTpPOHOMUH

61

KonTtponwsHas pabora «11€eMeHTHI
ACTPOHOMMHU U aCTPOPHUIUKN»

62

O6o6matomuii ypok. Posb hu3uku
aCTPOHOMHM B DKOHOMHUYECKOU,
TE€XHOJIOTUUYECKOM, COLIMaIbHOU U
ATUYECKOU chepax neaTebHOCTH
JenoBeKa

63

O6o0maromuii ypok. Posis u mecto
(U3MKHU U aCTPOHOMUHU B
COBPEMEHHOU HAyYHOU KapTHHE MUpa

64

O06o6maromuit ypok. Posb




¢busndeckoil Teopur B (HOPMUPOBAHUHU
MpeACTaBIeHUN 0 (PU3NIECKOM
KapTUHE MUpa

OO6o6maromuit ypok. Mecto
(bu3nIeCcKO KapTUHBI MUpPa B 00IIEeM

65 1
Py COBPEMEHHBIX €CTECTBEHHO-
Hay4HbIX NPEJICTABIEHUN O MpUpOJIe

66 PezepBHbIil ypok. MarautHoe nose. 1
DJIeKTpOMarHuTHasi MHIyKIUs
PesepBHbiil ypok. Onrtuka. OCHOBbI

67 CIIEIUATLHOU TEOPUHU 1
OTHOCHUTEJIBHOCTH
Pesepusiif ypok. KBantoBas ¢usuka.

68 DJIeMEHTBI ACTPOHOMHMH H 1 bubanorexa OK

P https://m.edsoo.ru/ff0d1784
acTpopu3NKu
OBIIEE KOJIMYECTBO YACOB IIO 68

I[TPOI'PAMME



https://m.edsoo.ru/ff0d1784

YYEBHO-METOJINYECKOE OBECIIEYHEHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI IJIS1 YHEHUKA

» ®usnka, 10 kmacce/ KacesinoB B.A., O6111eCTBO ¢ OrpaHUYEHHON
OoTBETCTBEHHOCTHIO «JIPODA»; AkuinonepHoe oomiecTBo «M3narenbcTBo
«IIpoceemenue»

» ®usuka, 11 knacc/ KacssinoB B.A., O611ecTBO ¢ OrpaHUYECHHON
oTBeTCTBEHHOCTHIO «JIPODA»; AktinoHepHoe o011ecTBo «31aTenbeTBO

((HpOCBGHIGHHG»

METOAUYECKHUE MATEPHUAJIBI JIJIAA YYUTEJIA

[Iporpamma kypca dpuszuku st 10—11 kmaccos. bazosslit ypoBens (aBTop B.
A. KacbsiHOB)

YMK «®wuzuka. 10 xnacc. ba3oBblit ypoBeHb)

1. ®usuka. 10 knacc. ba3oBblit ypoBeHb. YUEOHUK € JIEKTPOHHBIM
npuioxeHueM (aBtop B. A. KacesiHOB).

2. ®uswnka. 10 kiacc. ba3osiii ypoBeHb. MeToanueckoe mocodue (aBtop B.
A. KacbsiHOB).

3. ®usuka. 10—11 knaccsl. ba3oBbiii ypoBenb. TeTpanb st 1a00paTOPHBIX
pabot (aBTopsl B. A. KacesiHos, B. A. KopoBun).

4. ®uzuka. 10—11 xnaccel. ba3oBelit ypoBeHb. KoMIuiekT TeTpaaet ais



KOHTPOJIBHBIX padoT (aBTop B. A. KacbsiHOB)
5. ®usuka. 10 knace. unaktudyeckue KapTouku-3aaanust (aBTopel M. A.

VYmakos, K. M. Ymakos).

YMK «®usuka. 11 kiacc. ba3oBblil ypoBEHb»

1. ®usuka. 11 knacc. ba3oBbiil ypoBeHb. YUEOHUK C 2JIEKTPOHHBIM
npuioxeHnueM (aBTop B. A. KacbsiHOB).

2. ®usuka. 11 kiacc. ba3oBbiii ypoBeHb. Metoauueckoe mocodue (aBtop B.
A. KacbsaHOB).

3. ®usuka. 10—11 knaccel. ba3oBbiii ypoBeHb. TeTpab it 1a00paTOPHBIX
pabot (aBTophl B. A. KacesinoB, B. A. KopoBun).

4. ®uzuka. 10—11 knaccel. ba3zoBsiil ypoBens. KommuiekT Tetpaseit as
KOHTpOJIbHBIX paboT (aBTopsl B. A. Kacesanos, . B. Urpsiiios).

5. ®usuka. 11 knace. unaktudyeckue KkapTouku-3aaanus (aBTopel M. A.

Vmakos, K. M. Ymakos).

HNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

1 http://nsportal.ru - conmanbHas ceTb pabOTHHKOB 00pa30BaHUS.

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

3 http://festival.1september.ru/articles/ - pectrBanp negaroruyeckux uaei

«OTKPBITBII YPOKY.


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

4 http:/fwww fizika.ru/ - caitt muist yunreneit GU3UKH U UX YICHUKOB.
5 http://www.physics.ru/ - maTepuaisl o Gu3uKe.
6 www . ege .edu.ru - uadopmanronHsiii moptain EI'D.

7 http :// school - collection . edu . ru / - equnas xomiexius [IOPoB


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