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HOACHUTEJIbBHASA 3AIIMCKA

[Iporpamma mo ¢usuke 0a30BOTO ypOBHS HAa YpOBHE CpeIHETro oOmero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTellbHOW mporpaMMmel, mpenctaBieHHpix B OI'OC COO, a Takke c yd€Tom
denepanpHOi pabouell MporpaMMbl BOCIHUTAHMA M KOHLENIMH ITPENOJaBaHUs y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHbIX opraHm3anusax Poccuiickoit  ®Dexpepanuu,
peayn3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

CopnepxaHue mporpaMMbl Mo (DU3HMKE HaIpaBlIeHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
HayyHOU kapTuHbl Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usmke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gpusuke cOOTBETCTBYET
tpeboBanusM PI'OC COO kx miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMEeTHBIM
pe3ynpTaTaM OOyueHHus, a TaKK€ YYUThIBAET HEOOXOJMMOCTb pPEATU3aALUU MEXIPEIMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAyYHbIMU Yy4eOHbIMU mpeameTamu. B Heil ompenensorcs
OCHOBHbIE II€IM U3ydeHUs (U3UKH Ha YPOBHE CpeIHEro oluiiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeaMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3uke BKIIOYAET:

® IIJIaHUpPYyEMbIE Pe3yJIbTaThl OCBOCHUS Kypca (pU3MKK Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO rojlaM O0yYeHUS;

e cojepxaHue yueOHOro npeamera «Pu3nkay no rogam oOydeHusl.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPHUPOJIBI, BHICTYIAsl B KAYECTBE y4eOHOTO
IpeaMeTa B IIKOJIe, BHOCUT CYIIECTBEHHBIH BKJIaJ B CHCTEMY 3HaHUI 00 OKpYXKarolleM MHpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPa3yIOMMMA JJIsi €CTECTBEHHO-HAyYHBIX YYCOHBIX
MIPEeIMETOB, MOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B OCHOBE MPOIIECCOB U SIBICHUHN, U3y4aeMbIX
xuMueHr, Ouonoruel, gusudyeckoi reorpadueir m actpoHoMuen. Mcnonb3oBaHuEe W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajIoB C 3a/laHHBIMU CBOWCTBaMU U Apyrux. M3yuenue pu3nku BHOCUT OCHOBHOMW BKJIaJl B
(hopMHUpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSITh HAYYHBIH METOJ MO3HAHUS TPU BHIMIOJHEHUH UMHU Y4eOHBIX UCCIICIOBAHUIA.

B ocHoBy kypca pu3uku 11 ypoBHA cpefHero olmiero oOpa3oBaHus MOJOXKEH s UACH,
KOTOPbIE MOXKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCeX pa3feNioB (PU3MKH, BKIIOYAET KaK BOMPOCH! KIACCHUYECKOH, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUM C HEW MaTepuall Kypca (PU3HKU 00beAMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSX MaTE€PHUH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npeanogaraeT UCHOIb30BaHHE T'YMaHUTAPHOTO
noTeHuana Gpu3nyeckoi HayKu, OCMBICIIEHUE CBS3M Pa3BUTUS (PU3MKH C pa3BUTHEM OOIIECTBA,
a TaK)Ke C MUPOBO33PEHUYECKUMHU, HDABCTBEHHBIMHU M 3KOJIOTHYECKUMHU IpoOIeMaMHu.

Hoes npuknaonoii nanpasnennocmu. Kype GU3nku npeamnoiaraeT 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MTPUIIOKEHNN N3YUYEHHBIX TEOPUI U 3aKOHOB.



Hoes sronocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHUS D3JIEMEHTOB COJEp)KaHus,
MOCBSIIEHHBIX 3KOJIOTMYECKHUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBS3aHbI C pa3BUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKkKe 00CYKJICHHS MTPOOJIEM paIlHOHAIEHOTO MPUPOJONIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE CpeIHero oO0Imero oOpa3oBaHUs
ABIISIIOTCS  pU3nveckue Teopuu ((HopMHUpOBaHHME MPEACTABICHUH O CTPYKType MOCTPOSHUS
¢u3nveckoil TeopuH, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O IPUPOJIE, TPaHULAX NMPUMEHUMOCTH TEOPHi, JUIsl ONHUCAaHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CucreMHO-1eTEIbHOCTHBIN MOJX0/1 B Kypce (PU3MKM peau3yeTcs MPekIe BCEro 3a CUET
OpraHM3aly 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsS Kypca
(GU3UKH — ATO WCHOJH30BAHME CHUCTEMBI (PPOHTAITBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB M
abopaTOpPHBIX pabOT, KOTOpPhIE B TporpamMme Mo (u3nke OOBEAMHEHBI B OOIIMIA CIIHCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BelneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MIPOBOJMMBIX JUIl KOHTPOJIE M OLIEHKH, OCYUIECTBIISIETCS YyJaCTHMKaMH 0O0pa30BaTEIbHOTO
rporecca UCXo/i1 U3 0COOCHHOCTEH MIaHMPOBaHMS U OCHalleHHs kaOuHeTa gusuku. [Ipu sToM
obOecrieunBaeTcs OBJIaJiIeHHE OOyJaloNIMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIIEIOBAaHUS 3aBUCUMOCTEN (PU3UYECKHX BEJIMYMH W IOCTAHOBKY OIBITOB IO TMPOBEpKE
MIPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHMe yAenseTcsl peleHNI0 pacu€THRIX M KaueCTBEHHbIX 3a1ad. [Ipu sTom
JUIS pacyE€THBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUecKOi MOJEIBIO,
MO3BOJISIIOIINE TMPUMEHSATh H3YUYEHHBIE 3aKOHBI M 3aKOHOMEpPHOCTH KaK M3 OJIHOTO paszena
Kypca, TaK U UHTErpupys 3HaHUS U3 pa3HbIX pa3aesnoB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBISIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3NYECKUX SBJICHUM W TPOIECCOB B
OKpYXarolen >Xu3HH, TpeOyromue BbIOOpa (U3MYECKON MOJETM Uil CUTYalldu TMPAKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHn0 ydyeOHOro mpoiiecca 0a30BbIH YpOBeHb Kypca (DM3HKH Ha YpPOBHE CpPEIHEro
oOuiero o06pa3oBaHUs JOJKEH M3Y4aThbCsi B YCIOBUSX MPEIMETHOrO KaOuMHETa (PU3UKU WM B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bu3KUKKN 10KHO OBITH He0OXoaUMOE JTabopaTopHOoe 000PYTOBAHUE /TS BHIIIOJIHEHUS YKa3aHHBIX
B ImporpamMMe Mo (GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT M JAEMOHCTPalMOHHOE
obopynoBaHue.

JlemoHcTpamoHHOe obOopynoBaHue (OpMUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHUMAaJbHON OCTATOYHOCTH U 00ecreuyrBaeT MOCTAaHOBKY MEPEUUCIICHHBIX B MPOrpaMMe IO
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIUPUUYECKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX IPUMEHEHHI.

JlaGoparopHoe oOopymoBaHUE ISl YYCHHUYECKHUX MPAKTUYECKHX paboT GopmMupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M OOecreuuBaeTcs B pacyére OJHOTO KOMIUIEKTa Ha JIBYX
oOyuaromuxcs. TemaTudyeckue KOMIUIEKTHI J1TaDOpaTOpHOrO OOOpYJOBAaHUS JOJKHBI OBITh
MIOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX N3MEPUTEIBHBIX CUCTEM B BUJIE IM(POBBIX JJAOOPATOpHil.

OCHOBHBIMU 1IENIAMH U3y4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opMupoBaHME HHTEpeca M CTPEMJIEHUS OOyYalOUIMXCsl K HAy4YHOMY H3YyUCHHIO

MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;



pa3BUTHE TPEACTABICHUWH O HAydHOM METOJe TO3HaHUSA U (HopMUpOBaHHE
HCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOLINM SIBIICHUSIM;

(dbopMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3yiabTaTa U3y4yeHHsS OCHOB CTPOCHUS
MaTepuH U (yHIAMEHTAILHBIX 3aKOHOB (PH3UKH;

(bopmMupoBaHHe yMEHHI OOBSCHATH SBICHHUS C UCIIOJIB30BAHNEM (PH3UUECKUX 3HAHUH U
HAyYHBIX JI0Ka3aTEIbCTB;

(dbopmMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH Ui Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTmkeHnue 3THX Ieled o0ecreyrBaeTcsl PelICHUEM CIEAYIOIMX 3a/ad B IpoIecce
M3YYCHHUS Kypca (PU3UKU Ha YPOBHE CPEAHETO 00IIero 00pa3oBaHMs:

pHOOpeTeHNe CUCTEMBI 3HAHUM 00 oOIIMX (PU3NUECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUAX, BKIIOYAs MEXaHUKY, MOJIEKYISPHYIO (PU3UKY, SIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

¢bopMHUpoBaHME YMEHUN TPUMEHATh TEOPETUYECKHE 3HAHUS Il OObICHEHUS
¢u3nueckux SBICHUM B NpUpOJe W UId NPUHATHS NPAKTUYECKUX pELIeHUH B
MMOBCETHEBHOM KM3HU,

OCBOEHHE CIOCOOOB pElHIeHUs pPAa3IMYHBIX 3aJad C SIBHO 3aJaHHOM (u3nueckoit
MOJENbIO, 3a/ay, TOJpa3yMEBAIOLIUX CAMOCTOSITENIbHOE co3/JaHue (u3nueckoi
MOJIeNH, a/IeKBaTHOM YCIIOBHSIM 3a/1a4H;

MMOHMMaHHe (U3NYECKUX OCHOB M NPHUHLMUIIOB JEWCTBUSI TEXHUYECKUX YCTPOICTB U
TE€XHOJIOTMYECKHUX MPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaZICHUE METOJAMH CaMOCTOSITEJIbHOIO IJIAHUPOBAHUS U MPOBENEHUS (PU3NIECKUX
SKCIEPUMEHTOB, aHalIM3a W  MHTEpIpeTauud  UHQpOpMaluu,  OIpeAeeHHUs
JOCTOBEPHOCTH MOIYYEHHOTO PE3YNbTATa;

CO3/IaHUE YCIIOBUH JJI1 Pa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKON, TBOPUECKOM
JESITEIIBHOCTH.

Ha wmsydyenue ¢usnku (6a30BbIi YpOBEHb) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHS

oTBoauTcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yacoB (2
yaca B HEJIEIIO).

[Ipennaraemsliii B mporpamme 1o (pusuke nepeueHs J1adopaTOPHBIX U MPAKTUYECKUX paboT
SIBJIIETCS PEKOMEHIOBAHHBIM, YUYHMTEIb J€JaeT BBIOOp MPOBEACHUS JTabOpaTOPHBIX padoT U

OIIBITOB C y‘IéTOM HHAWBUAYAJIIbHBIX ocobOeHHOCTEN o6yqa}0mnxc;[.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka U MeTOABI HAYYHOI'O NIO3HAHUS
®usuka — Hayka o npupone. HayyHele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS IPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHHUNA M mporieccoB. Haydnsie rumote3sl. Pusndeckue
3aKOHBI U TeOpuH. | paHUIIBI TPUMEHUMOCTH (PU3MUECKIX 3aKOHOB. [IpHHITHIT COOTBETCTBUS.

Ponp u mecto u3uku B (GOPMHPOBAHMU COBPEMEHHON HAayYHOW KapTHHBI MHpa, B
MIPAKTUYECKON JIEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu

Amnanorosble ¥ IU(PPOBBIE U3MEPHUTENBHBIE TPHUOOPHI, KOMITBIOTEPHBIE AATYUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKEHHE. OTHOCUTEIBHOCTh MEXaHWYECKOro JABWKeHHs. Cucrema
otcuéra. Tpaekropus.

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIMU Ha OCH CUCTeMBbI KoopauHaT. ClIoKEHHE TepEeMEICHI 1
CJIOKEHHE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSIMOJUHEHHOE NBIWKEHUE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMELICHUSI MaTEPUAIIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHUue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. J[[BwkeHWe MaTepHalbHOM TOYKHA 10 OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJI0 CKOPOCThbIO. YTJOBasg CKOPOCTh, JIMHEHHas CcKopocTh. Ilepuon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpPOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: CIUIOMETp, ABUKECHUE
CHaps0B, LIEMHbIE U PEMEHHBIE MEpEIadH.

Jlemoncmpayuu

Mogenb cucteMbl OTCUETA, WILTFOCTPALIMS KHUHEMAaTUYECKUX XAPAKTEPUCTUK JIBUKEHUSI.

[IpeoOpazoBanue IBUKEHHI C UCTIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

Habmronenue aBr>keHUs Tena, OpOLIEHHOTO MO/ YTJIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaICHHUS.

Hamnpagnenue ckopocTH npy JBUKEHUHU 1O OKPY>KHOCTH.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C 1IEJIbIO ONPEIEICHUSI MTHOBEHHON CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0BATENbHbIE pPaBHbIE MPOMEXYTKA BpPEMEHM IMPHU PABHOYCKOPEHHOM JBWKEHUU C
Ha4aJIbHOU CKOPOCTBIO, PABHOU HYIIIO.

N3yuenune nBUKEHUS MIAPUKaA B BA3KOM KUJIKOCTH.
N3ydenue nBuxkeHHs Tena, OPOIIEHHOTO TOPHU30OHTAIBHO.
Tema 2. Junamuxa

[Ipunnun otHocurensHOCTH ['anuies. [lepsoiii 3akoH HproToHa. MHEpIIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuaNibHOM TOUKHU. TpeTuid 3akoH Hpl0TOHA /1711 MaTepuagbHbIX TOUEK.

3akoH BceMHupHOro tarorenus. Cuna tsxectu. [lepBas kocMuueckas CKOPOCTb.

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

Tpenune. Buasl Tpenust (mokosi, ckoyibkeHus, kaueHnus). Cuna tpenus. Cyxoe TpeHHE.
Cuna TpeHHsI CKOJIBKEHHUS U cuia TpeHus nokos. Koaddumuent tpenns. Cuna conmpoTuBieHUs
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[TocTynarenpHoe U BpaliaTeabHOE JBUKEHUE aOCOIIOTHO TBEPIOTO TeENa.

MoMEeHT cuiabl OTHOCUTENIBHO OcCH BpaileHus. llinedo cunibl. YcinoBusi paBHOBecHs
TBEPAOTO TEa.

TexHuueckre yCTPOMCTBA W MPAKTUUYECKOE MPUMEHEHHUE: TMOIINITHUKY, JIBUKEHUE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HesecomocTts. Bec Tena npu yCkOpeHHOM NOABbEME U MAJICHUH.

CpaBHEHHE CHII TPEHUS TIOKOSI, KAYEHUS U CKOJTHKCHHS.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CHJI YIIPYTrOCTH, BO3HUKAIOIIMX B NPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPJIOTO TEJIA, UMEIOIIETO OCh BPALLICHHUS.

Tema 3. 3akoHbl cOXpaHeHUs 6 MEXAHUKE

Nmmynsc MaTtepualibHOM TOUKH (TeJa), CUCTEMbl MaTepUaIbHBIX ToueK. MIMIynbc CHIbI U
M3MEHEHNE UMITYJIbCA TeJla. 3AKOH COXPAaHEHMs UMITyJbca. PeakTuBHOE ABMKEHUE.

Pabora cunpl. MOIIHOCTE CHJIBL.

Kunernueckass sHeprus mMaTepuaibHOW TOYKU. TeopeMa 00 M3MEHEHMHM KHUHETHYECKOU
SHEPrUH.

[ToTenmmaneHas sueprus. [loTeHnuansHas 3Heprus ynpyro aeGopMupoBaHHOM MPY>KUHBI.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[loTeHnmanpHble U HEMOTEHIUANbHbIE CHIIBL. CBs3b PabOTHl HEMOTEHIUAIBHBIX CHI C
M3MEHEHUEM MEXaHUYECKOM SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUYECKOM IHEPruu.

VYrpyrue u Heynpyrue CTOJKHOBEHHUS.

TexHuueckre yCTpONCTBA U INPAKTHUUECKOE NPUMEHEHHE: BOJOMET, KOIEP, NMPYKUHHBIN
MUCTOJIET, IBUKEHHUE PAKET.

Jemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIBI C M3MEHEHHEM MEXaHMUYECKOW SHEPruM Tela Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. MoaekysipHas puznka 1 TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OcCHOBHBIE TIOJIOKEHHUST MOJICKYJISIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
bpoynoBckoe nBmxkeHue. Huddysus. XapakTep MABWKCHHUS W B3aUMOJCHCTBUS YaCTHI]
BelmiecTBa. MoJieJIM CTPOCHUSI Ta30B, KUAKOCTEW M TBEPABIX Tel M OOBACHEHUE CBOWCTB
BEIIECTBA HAa OCHOBE AITUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo BemiecTsa.
[Tocrositnnas ABoraapo.

TemmoBoe paBHoBecue. Temneparypa u e€ uzmepenue. lllkana remneparyp Llenscus.

Mogens uaeansHOoro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETUYECKON Teopuu
UJeaNbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHed KHHETUYECKOW JHEepruu
TEeIUIOBOrO JABWKEHHWS dvactull rasza. [llkama temnepatyp KenbBuHa. [a30Bble 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JansroHa. M3omponecchl B UMAEaTbHOM Ta3e C
MTOCTOSTHHBIM KOJIMYECTBOM BeliecTBa. | paduueckoe mMpeAcTaBIeHUE H30TPOIIECCOB: U30TEpMa,
n30x0pa, u3obapa.

Texnudeckue ycTpoicTBa U MIPaAKTUUYECKOE TPUMEHEHHUE: TEPMOMETP, OapomMeTp.

Jlemoncmpayuu

OneIThl, [OKa3bIBAIOIIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ortorpaduu  MOIEKYIT
OPraHMYeCKUX COCTUHECHUH.

OmnbiTel 10 AUGGY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKa3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIECKYISIPHOTO B3aUMOACHCTBUSI.

Mogenb, WUTFOCTPUPYIOLIAsk IPUPOLY JABJIEHUS ra3a Ha CTEHKH COCYy/a.

OnbIThL, WJUTFOCTPUPYIOIINE YPABHEHHE COCTOSHUS UJICATIBHOTO I'a3a, H30IPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

Omnpenenenne Macchl BO3/AyXa B KIACCHOM KOMHATe Ha OCHOBE H3MepeHHid o0bEma
KOMHAThI, JABJICHUS U TEMIEPATYPHI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEXy apaMeTpaMU COCTOSTHUSL Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJMHAMUYECKOW CUCTEMBI U
crocoObl e€ m3meHeHus. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
uJeanbHOTO ra3a. Buel Temionepenayu: TEIONPOBOAHOCTb, KOHBEKIIUS, U3IIydeHHE. Y IebHas
TEII0EMKOCTD BellecTBa. KonuecTBo TEmIOTHI Py TeIUIONepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHneHue
MEepPBOTO 3aKOHA TEPMOIUHAMHKH K H3ompoIieccaM. [ padudeckas mHTeprpeTanus paboThl rasa.

Bropoii 3akon TepmoanHaMuku. HeoOpaTuMocTh MpoI1ieccoB B MPHUPOIE.

TennoBbie MamuHbl. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamuH. [IpeoOpa3oBanus SHEPTrUu B
TEIUIOBBIX MamwuHax. Koadduiment none3noro aeictBus TeruoBoil Mammuel. [{ukn Kapho u
ero K03 PUIMEHT MOJIe3HOTO NEHCTBHsI. DKOJIOTUIECKHE MPOOIEMBI TETUIOIHEPT€TUKH.

TexHuueckre YCTpOWCTBA M NPAKTUYECKOE MPUMEHEHHE: JIBUTaTelb BHYTPEHHETO
Cropanusi, ObITOBOM XOJOJUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH SHEPruu Tela TPU COBEPIICHUU pabOTHI: BBUIET MPOOKU U3
OYTBIJIKM TIOJ ACWCTBHEM CXATOrO BO3/yXa, HarpeBaHue dpupa B JATYHHOU TpyOKe MyTém
TpeHus (BUICOAEMOHCTpAIINA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

OmnbIT 10 aMabaTHOMY PACHIMPEHUIO BO3IyXa (OIBIT C BO3IYIIIHEIM OTHUBOM).

Mogenu nmapoBoit TypOUHBI, ABUTATENSI BHYyTPEHHETO CrOPAaHHUs, PEAKTUBHOTO JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammusie cocmoanun eeujecmea. Pazosvie nepexoovl

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEJIbHAS BIIAXXHOCThH BO3ayxa. HaceleHHbIN map. Y aenpHast TEIioTa mapooopa3oBaHus.
3aBUCUMOCTD TEMIIEPATYPhI KUTICHUSI OT JaBJICHUSI.

TBépnoe Teno. Kpucraimuyueckue u amopgHbie Terna. AHU30TPOTIUSI CBONCTB KPUCTAIIOB.
Kunkue kpucramisl. CoBpeMeHHbIE MaTepuanbl. [ImaBneHue u Kpuctauzanus. YaenbHas
TerioTa miasneHus. CyonuManus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTUHM TIOJYYCHHS COBPEMEHHBIX MaTepuajioB, B TOM YHCIE
HaHOMAaTePHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue npu noHM>KEHHOM J1aBIICHUH.

CriocoObl U3MepeHus BIKHOCTH.

Habmonenue HarpeBaHus ¥ MJIaBiIeHHs KPUCTAITMUYECKOTO BELIECTBA.

JleMOHCTpaIms KpUCTaIOB.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3mepenue 0THOCUTEIHHON BIQXKHOCTH BO3/1yXa.

Pasznen 4. diiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJEKTpUYecKuid 3apsn. [IBa BuIa SIEKTpUYECKHX 3apsioB.
[IpoBOAHMKH, AUIEKTPUKHU U MOJTYIIPOBOJHUKH. 3aKOH COXpPaHEHUs AIEKTPUUECKOTO 3apsia.

B3aumopeiicteue  3apsigoB.  3akoH  Kymona. TodeuHbll  3iieKTpUYECKHM — 3aps.
Onektpuyeckoe mnoJe. HanpsxEHHOCTh anekTpudeckoro mnois. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHNN HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun oanektpoctatuueckoro mousig.  I[loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOAHMKY M AUDIEKTPUKH B AJIEKTPOCTATUUECKOM ToJie. JluanieKTpuueckasi IpOHULIAEMOCTb.

OnektpoéMKocTb. KoHzaeHcaTtop. DIeKTpoEMKOCTh IJIOCKOTO KOHJIEHCATOpa. ODHEPrus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue ycTpoWCTBa M IMPAKTHYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
ANIEKTPOCTATUYECKAS 3alllUTa, 3a3eMIICHHE JIEKTPONPHOOPOB, KOHAEHCATOP, KOMUPOBATIHHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmonencTBue HadIEKTPU30BAHHBIX TEIL.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIMBIEKTPUKH B DJIEKTPOCTATUYECKOM I10JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJu IUIACTHH,
PacCCTOSTHUSA MEXK/Ty HUMH M TUAJICKTPUICCKON TPOHUIIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. IlTocmoannwiit 3nekmpuyeckuit mox. Toku é pa3iuunvix cpeoax

DneKTpuuecKuil TOK. YCJIOBHSI CYIIECTBOBAHMS 3JIEKTPUYECKOrO TOKa. MICTOYHMKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTUBIICHUE BEIIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

PaboTa anextpuueckoro Toka. 3akoH Jlxoyns—JleHnia. MOIIHOCTB AIEKTPHUYECKOTO TOKA.

DNEeKTPOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHNE UCTOYHUKA ToKa. 3akoH Oma aiis
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHas TPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCTh COTIPOTHUBIIEHUS] METAJIIIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DNeKTpUYECKU TOK B BakyyMe. CBOMCTBA AIEKTPOHHBIX ITYYKOB.

[HonynpoBoanuku. CoOCTBeHHass W MpPHUMECHas MPOBOJUMOCTb IOJYPOBOIHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

DJIEKTPUYECKHII TOK B pacTBOpAaX M pacijlaBax 3JICKTPOJIUTOB. DJIEKTPOJIUTHUECKAS
JUcconManus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENbHBIN U HECAMOCTOSATENbHBIA pa3psaa. MosHus.
[Tna3zma.

Texuuueckne ycTpoilcTBa U MNPAKTUYECKOE MPUMEHEHHE: amIepMeTp, BOJBTMETP,
peocTar, HMCTOYHHMKH TOKa, 3JEKTpPOHArpeBaTelIbHbIE MPUOOPHI, 3JIEKTPOOCBETUTEIbHBIC
npuOOpbl, TEPMOMETP COMPOTUBJICHHS, BAKYyMHBIA IHOJ, TEPMHUCTOPBHI U (OTOPE3UCTOPHI,
MIOJIYIPOBOIHUKOBBIH IMOJ1, TallbBAHUKA.

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBIICHUS UWIMHIPHUYECKUX TMPOBOJHUKOB OT JJUHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue >NeKTPOABUKYIIEH cuibl. KopoTkoe 3aMmblkaHHe rajibBaHMYECKOTO
AJIEMEHTA U OLIEHKAa BHYTPEHHETO COMPOTUBIICHUS.

3aBUCHUMOCTb COMPOTUBIICHUS METAIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3ydeHne cMEeaHHOro COeIMHEHUS PE3UCTOPOB.

N3mepenue SIeKTpOABMKYIIEH CHJIbI HCTOYHMKA TOKAa M €ro  BHYTPEHHErO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usuku 6azoBoro ypoBHs B 10 Kiacce OCyIIECTBISETCS € y4ETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meoicnpeomemnuvle nonsmusl, CBS3aHHbIE C W3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBIICHUE, HAYYHBIH (akT, TUmoTesa, (usnyeckas BETUYMHA, 3aKOH, Teopws, HaOIroneHHeE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: peuieHUE CHCTEMbl YypaBHEHHWH, JMHEWHass ¢yHKIuWA, mapabdorna,
runep0oia, uX rpapuKN ¥ CBONCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CUHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKJECTBO, BEKTOPhI M WX IPOEKIWU Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanuueckoe IBWKEHHE B )KUBOU mpupoje, nuddysus, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusa: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHUE aTOMOB M MOJIEKYJ, MOJIb BEIIEeCTBA,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

l'eoepaghus: BNaXXHOCTh BO3/AyXa, BETPbI, 0ApOMETpP, TEPMOMETD.

Texnonoeus: peoOpa3oBaHNE JIBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHUKE, TOJIINITHUKH, WCIOJIh30BAaHWE 3aKOHA COXPAHEHUS HMITyJIbca B TEXHHKE (pakeTa,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIWIBHUK, KOHJUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUSI COBPEMEHHBIX MAaTepPHAJIOB, B TOM YHUCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE

ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, FAIbBAaHUKA.

11 KJIACC

Pasznen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoMaCHUMHAA UHOYKYUA

[locrosiHHble MarHWThl. B3anMoOneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
BekTop marauTtHOM nHAyKuuu. [IpuHIMn cynepno3uuyu MarHUTHbIX MoJiel. JIMHUKM MarHuTHOM
nHaykuuu. KapTrHa nuHUi MarHUTHOM MHIYKIMU T10J1S1 IOCTOSIHHBIX MarHUTOB.

MarnuTHO€E MoJie IPOBOJHUKA C TOKOM. KapTuHa JWHMNA MHAYKIMM MarHUTHOTO MOJIsS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Dpcrena. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Amrnepa, €€ MOyJIb U HAlpaBIICHUE.

Cuna JlopeHua, e€ Moayidb M HampaBieHHe. JIBWKeHUE 3apsyKEHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopenria.

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOoTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CUIIA MHIYKIMU. 3aKOH 3JIEKTPOMAarHUTHOM MHAYKIMU Dapanes.

BuxpeBoe anekTpuueckoe moJie. DIEKTPOABUKYIIAs CUJAa WHAYKIUU B IMPOBOJAHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBJIEHUE CAMOMHAYKIMH. DJIEKTPOIBIKYILAS CUJIa CAMOUHIYKIUU.



DHeprusi MarHuTHOTO TOJIsI KATYIIKU C TOKOM.

DNIEeKTPOMarHuTHOE TOJIE.

TexHuueckre YCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TOCTOSHHbIE MAarHUTHI,
AJIEKTPOMArHUTBHI, 3JIEKTPOIBUTATEIb, YCKOPUTEIIN 3IEMEHTAPHBIX YaCTHUIl, UHIYKIIMOHHAS N1E€Yb.

Jlemoncmpayuu

OmnsIT Dpcrena.

OTKJIOHEHHE AIIEKTPOHHOT'O IIy4Ka MAarHUTHBIM I10JIEM.

JIuHWY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3anmopelictBre 1ByX MPOBOAHUKOB C TOKOM.

Cuna Awmrepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJIEKTPOJBIDKYILECH CUIIBI MHIYKIIUU OT CKOPOCTH M3MEHEHMS] MarHUTHOTO
ITOTOKA.

SIBrieHNE CAaMOMHIYKIINH.

Yuenuueckuii sxcnepumenm, nabopamopHule pabomol

N3ydyeHre MarHUTHOTO MOJISt KaTYHIKH C TOKOM.

WccnenoBanue neicTBUS NOCTOSTHHOIO MarHUTa Ha paMKy C TOKOM.

UccnenoBanue siBiaeHUS 21EKTPOMArHUTHOM MHIYKIIMH.

Pasznen 5. Kosiebanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle Koae0anus

KonebarenpHast cucrema. CBOOOIHBIE MeXaHWYECKHME KoJyieOaHWsA. [ apMoHHMUYecKHe
konebanus. Ilepwon, dwacrtora, amrumryna W ¢asza kojebanwit. [IpyXKUHHBI MasSTHUK.
MareMaTtnueckuii MasTHUK. YpaBHEHHUE TapMOHHYECKUX KojeOanuii. [IpeBpamenue sHepruu
MIPU TAPMOHUYECKUX KOJICOAHMSIX.

Konebatenpubiii koHTYp. CBOOOIHBIE 3JICKTPOMArHUTHBIE KOJICOAHUS B HJICATLHOM
KOJIeOATeIbHOM KOHType. AHAJIOTUS MEXKIy MEXaHWYECKUMH M DJICKTPOMArHUTHBIMU
koJsiebanusiMu. @opmynia TomcoHa. 3aKOH COXpaHEHHsI SHEPTHHM B UCATBHOM KOJeOaTeIbHOM
KOHTYDE.

[IpencraBnenue o 3aTyxaromux KoJjieOaHUsAX. BBIHYXICHHBIE MEXaHUUECKHE KOJICOaHUsI.
Pe3onanc. BeiHyKIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

[lepemennbiii Tok. CHHYCOUAATBHBIN MEPEMEHHBII TOK. MOITHOCTh MEPEMEHHOTO TOKa.
AMIUTUTYIHOE U IEHCTBYIOIIEE 3HAUYCHUE CUIIBI TOKA M HAMIPSHKEHUS.

Tpancdopmarop. IlpousBojacTBo, mepenadya W MOTPEOIECHUE AIEKTPUYECKON SHEPIruu.
DKOJIOTHYECKHE PUCKU TPU MPOU3BOJACTBE dJeKTpodHepruu. KynbTypa HCHoOIb30BaHUS
ANIEKTPOIHEPIUHU B IOBCEIHEBHOM KU3HHU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOTO TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKHUHHBIA UM MaTeMaTHUeCKUN
MasITHUK).

HaGnronenue 3aTyxarommx KojaeOaHuii.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CBOOOTHBIE IEKTPOMArHUTHBIC KOJICOaHUSI.

OcuumiorpaMmel — (3aBUCUMOCTH  CHJIBI  TOKA M HANPSOKEHHST OT BPEMEHH)  JUIS
AIIEKTPOMATrHUTHBIX KOJICOAHHIA.

Pe3onanc npu mocnegoBaTeIbHOM COCIWHEHUM PE3UCTOPA, KATYIIKH WHIYKTUBHOCTH U
KOHJEHCATopa.

Mogenb TUHUM 3IEKTPOIEepeaun.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

HccnenoBanue 3aBUCUMOCTH TIEPHO/Ia MAJIbIX KOJI€OaHU Tpy3a HA HUTU OT JUTMHBI HUTH U
Macchl Tpy3a.

UccnenoBanue TmepeMEHHOTO TOKa B IENM M3 IOCIEAOBATEIbHO COCAMHEHHBIX
KOHJIGHCATOPa, KaTYIIKA U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoMazHUmMHbLE 60IHbL

MexaHnuveckue BOJIHBI, ycioBus pacupoctpaneHus. [lepuoa. Ckopocts pacnpocTpaHeHUs
u JuHa BOJMHBL [lomepeunble W TponodbHBIE BOJHBL. MHTepdepenuus u audpaxius
MEXaHUYECKUX BOJIH.

3Byk. CxopocThb 3ByKa. ' pomKkocTh 3Byka. BeicoTa ToHa. TemOp 3ByKa.

DONEeKTPOMarHUTHBIE BOJHBI. YCJIOBHSI M3Jy4YCHHs DJICKTPOMArHUTHBIX BOJH. B3anmnas
opueHtauus BekTopoB E, B, V B smekTtpomarauTHON BoJiHE. CBOMCTBA 3JIEKTPOMArHUTHBIX
BOJIH: OTpaXEHHWE, TMpeJoMJIeHHe, ToJysgpu3anus, maudpakmus, wuatepdeperius. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[lIxama >meKTpOMarHUTHRIX BOJIH. [IpuMeHeHHe 3JEeKTPOMArHUTHBIX BOJH B TEXHUKE
OBITY.

[IpuHUHKIBI pairoCBs3U U TeNEBUACHUS. Pagronokanusi.

DIJIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOUIEH CPEIbI.

TexHuueckne yCTpOWCTBa M NPAKTUYECKOE NMPHUMEHEHME: MY3bIKaJbHbIE WHCTPYMEHTHI,
YIbTPa3BYKOBAsl JMATHOCTUKA B TEXHUKE W MEIULHHE, pajap, paguoNpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-neus.

Jlemoncmpayuu

O6pazoBaHue U pacpoOCTPaHEHUE MOTIEPEUHBIX U MPOJAOIbHBIX BOJIH.

Konebmtomnieecs Teno kak HCTOYHHK 3BYKa.

Habmonenue orpaxkeHus U IpeaoMIIeHUSI MEXaHUYEeCKUX BOJIH.

Habmonenue nntepdepeHnu U Juppakiiii MEXaHHUYECKHUX BOJIH.

3BYKOBOH pPEe30HAHC.

Habmionenue cBsSI3M TPOMKOCTH 3BYKa W BBICOTHI TOHa C aMIUIMTYIOM W YacTOTOM
KoJIeOaHUH.

HccnegoBanue  CBOWMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJisipu3anus, Audpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomeTrpuueckas ontuka. [IpsMonrHeitHOE paclipoCTpaHEHHE CBETa B OJJTHOPOJAHOU Cpene.
JIyua cBera. ToueyHbIN UCTOYHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpaxeHHs cBeTa. [locTpoeHHne HM300paK€HUH B IUIOCKOM
3epKa’e.

[Ipenomnenne cBeTa. 3aKOHBI TMPENOMIICHUS CBeTa. AOCOJIOTHBIA  TOKa3aTelb
npenomiieHus. [lonHoe BHyTpeHHee oTpaxkeHue. I[IpenenbHbI Yroj MOJHOTO BHYTPEHHETO
OTPAKEHUS.

Hucnepcus ceeta. CroxxHbIi cocTaB 6enoro ceera. Ler.



CoOuparomue ¥ paccewBaromue JUH3bL. ToHKass nuH3a. DOKYCHOE pACCTOSHUE U
OTITUYECKAs CHJIa TOHKOW JIMH3EL. [locTpoeHne n300pakeHHit B COOMPAIOIINX U PACCEUBAIOIIUX
nuH3ax. PopMysa TOHKOW JIMH3BL. Y BEIUYECHUE, 1aBAEMOE JIMH30M.

[Ipenensl TPpUMEHUMOCTH TEOMETPUYECKON ONTUKH.

BonnoBas ontuka. Wurepdepenuus cera. KorepeHTHbIE HMCTOYHUKH. Y CIOBUS
HaAOJIOJICHUS] MAKCHMYMOB 1 MUHUMYMOB B HHTEP(PEPESHIITMOHHON KapTUHE OT IBYX CHH(]A3ZHBIX
KOT€PEHTHBIX UCTOUHUKOB.

Hudpakmust  cBera. Judpakunonnas pemérka. YcaoBHE HaOMIOACHUS TIJIABHBIX
MaKCHMYMOB TIpHY TIaJICHU MOHOXPOMATHUYECKOTO CBETa Ha JU(PPAKIUOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuueckre yCTpOWCTBAa M MPAKTHYECKOE TPHUMEHEHWE: OYKHM, Jymna, QoToarmapar,
MPOEKIIMOHHBIN  ammapar, MHKPOCKOI, TEJIECKON, BOJOKOHHAs ONTHKA, Iu(paKkIOHHAS
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

[IpsiMonuHeliHOE pacmpocTpaHeHWe, OTPAKEHHE W MpelomiieHHe cBeTra. OnTHUdecKue
puOOPHI.

[TonHoe BHYTpeHHEe oTpaxxeHue. MoJienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTIA.

HaGmronenue nntepdepeHiium crera.

Ha6mronenue qudpaknuu certa.

HaGnronenue aucnepcun cBeTa.

[Tony4yenue cnekTpa ¢ HOMOIIBIO IPU3MBI.

[TonydyeHue cnekTpa ¢ TOMOIIBIO TUPPAKITUOHHON PEIIETKH.

Habmonenue nonsipusauu cBera.

Yuenuueckuii sxcnepumenm, nabopamopnvie pabomuol

N3mepenue nokasaresns nNpesoMIIeHUs CTEKIIA.

HccnenoBanue cBONCTB M300paykKeHUH B JIMH3AX.

Habmronenue nucniepcun cBera.

Pa3znen 6. OcHOBBI crienAJIbLHOH TEOPHUH OTHOCUTEILHOCTH
['panuubl MPUMEHUMOCTH KJIACCHMYECKOM MeXaHWkH. [locTynarel crnenuanbHOM Teopuu
OTHOCHUTEJIbHOCTH: HHBApHAaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BaKyyme, IPUHLUI
OTHOCHTEIBHOCTH DWHINITEHHA.
OTHOCHUTENBHOCTh OJJTHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKOM YAaCTULIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISATUBUCTCKON YaCTHULIbl. DHEPIrUs OKOSI.

Pa3nen 7. KBanroBasi pusnka
Tema 1. Inemenmut K6aHMO60OU ONMUKU
®otonbl. ®opmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgexra. Ombitel A. I. CroneroBa. 3akoHBI
¢dororddexra. YpasHenue DitHmTeiHa 1 potosddexra. «KpacHas rpanuna» Gotosdpdexra.
JNaBnenue ceera. Onbitel [1. H. JIeOenena.
XHUMHUUYECKOE IEUCTBUE CBETA.



TexHuueckre yCTpPOWCTBA M MPAKTHYECKOE MpPUMEHEHHeE: (OTOdIEeMEeHT, (OTOIATUHK,
CoJIHEYHast OaTapesi, CBETOIHOI.

Jlemoncmpayuu
D013 PeKT Ha YCTAHOBKE C IMHKOBOH IJIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopuens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
mozenb aroma. [loctynarer bopa. M3nyuenue u norsiomenne GOTOHOB MPH MEPEXOAE aToMa ¢
OJIHOTO YpOBHSI B3Hepruu Ha JApyro. Buasl crnekrpoB. CnekTp ypoBHEW 3Heprud aroma
BOJIOPOJA.
BonHoBsbI€ cBOMcTBa yacTull. BosHel ne bpoitnsa. KoprnyckynasipHO-BOJIHOBOW Tyann3M.
CrioHTaHHOE M BBIHYXJCHHOE U3ITyYECHHUE.
TexHuueckre yCTpOMCTBA W NPAKTUYECKOE NPHUMEHEHHWE: CHEKTPaJIbHBIM aHAIN3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamophvle pabomuol
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctaBa pagJioakTUBHOIO H3JTyYEHUSI.
CgoiicTBa anbda-, 6era-, raMma-u3iaydeHus. BiusHue paguoakTUBHOCTH Ha KUBbIE OPraHU3MBI.
OtkpeiTHEe TIpoTOHAa W HedTpoHa. Hykmonnas monenp siapa ['eitzenOepra—lBaHeHKo.
3apsin siapa. MaccoBoe unciio saapa. M30Tormnsl.
Anbda-pacniag. DJIEKTPOHHBIN M MO3UTPOHHBIA OeTa-pacmaa. ['amma-uziaydeHue. 3akoH
PaaOaKTUBHOIO pacraja.
DHeprus cBS3U HYKJIOHOB B sifpe. SnepHblie cuiibl. Jledekt Macchl siipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peakrtop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo 11 HAOMIOAGHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
@dyHaaMeHTanbHble B3auMoieiicTBusl. EqMHCTBO pusznueckoit KapTUHBI MHpa.
TexHuueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: JO3UMETp, kamepa Buibcona,
SJICpHBIA PeakTop, aTOMHast 6oMoba.
Jemoncmpayuu
CuéTYnK MOHM3UPYIOUIUX YACTHII.
Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU



Oranel  pa3BuTus acTpoHoMuu. llpuknagHoe U MHpPOBO33pEHUECKOE  3HAUYEHHUE
aCTPOHOMHUHU.

Bun 3Bé3an0r0 Heba. Co3Be3ausl, spKue 3BE3/bI, IIAHETHI, KX BUANMOE JIBIKCHUE.

ConneuHas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIacCc — CBETUMOCTbY». 3BE3IbI
[JIaBHOM TOCJEI0BATEIbHOCTH. 3aBUCUMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJIaBHOM
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Mnieunsiii [TyTs — Hamra I'anaktuka. [lonoxxenne u neuxkenne Coinnua B ['anaktuke. Turbl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajlakTUK.

Bcenennas. Pacmmpenune Bceenennoil. 3akon XaOb6na. Pasberanue ramaktuk. Teopus
Bonbioro B3peiBa. PennkroBoe n3nmydeHue.

MacmrabHas ctpykTrypa Beenennoil. Meraranaktuka.

Hepewénneie npoOieMbl acTpOHOMUH.

Yuenuueckue nabnrooenus

Habmonenust HeBOOPYKEHHBIM I1a30M C UCHOJIB30BAHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN
JUI OTIpeJieNIeHUs MOJI0XKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHS
CeBepHOro norymapus 1 spKue 3BE3/IbI.

Habmonenus B teneckon Jlynsl, maner, Mneunoro Ilyrtu.

Oo6o01maruiee NOBTOPEHNE

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIIBHONW U
THUYECKOM cdepax MesATeNbHOCTH 4YeNOBEKa, pojib W MeCcTOo (UMK U acTPOHOMHUHU B
COBPEMEHHON HAaydYHOW KapTHHE MUPa, POJb (PU3NUECKOW Teopud B (POPMHUPOBAHUU
MpEeACTABICHUHN 0 (U3NUECKONW KapTHHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne xypca ¢usmku 0azoBoro ypoBHs B 11 Kiacce OCyIIECTBISETCS € y4ETOM
COJIep’KaTeIbHBIX MEXKIIPEIMETHBIX CBfA3€M € KypcaMH MaTeMaTUKHU, OHOJIOTHH, XUMUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nowsamusi, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, Hay4YHbIH (pakT, rumoresza, Qu3uyeckas BEIUYMHA, 3aKOH, TEOpus, HaOIIOJCHHE,
AKCIEPUMEHT, MOJICITUPOBAHIE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPJMHAT, CIIO)KEHHWE BEKTOPOB, MPOM3BOJHBIC DJIEMEHTAPHBIX (DYHKIUH,
MIPU3HAKU TI0JI00US TPEYTOJILHUKOB, OMIPEIeICHHE TUIOIIAIU TUIOCKUX QUryp u o0bEma Ted.

buonocus: snekrpudeckue sBICHUS B XKUBOW MNpuUpoje, KojeOaTenbHbIE IBUKEHUS B
KUBOM NPUPOJE, ONTUYECKUE SBICHUS B JKUBOM IPHUPOJAE, NCHCTBUE paaualMi Ha >KUBBIC
OpraHU3MBbI.

Xumusa: CTpOEHHUE aTOMOB M MOJIEKYJ, KPHUCTaNINYeCKash CTPYKTypa TBEPHABIX Tell,
MeXaHU3Mbl 00pPa30BaHUs KPUCTAIUIMYECKON PEIIETKH, CTIEKTPAIbHbBIN aHaIN3.

l'eoepaghus: MarHUTHBIE TIONIFOCA 3€MITH, 3aJIeKH MAarHUTHBIX PyA, GOTOChEMKA 3eMHOMU
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM BJIEKTPOIIEpENay, T€HEPATOp MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS T[e4b, pajnap, paJAuoONpUEMHHK, TEJIEeBM30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJIOKOHHAs ONITUKA, COJTHEYHAs OaTapes.



IIVIAHUPYEMBIE PE3YJBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoenne yuebHOrOo mpenMera «®Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOECIEYHTHh  JOCTIIKEHHE  CICAYIOIMMX  JIMYHOCTHBIX,
METanpeIMETHBIX U MPEAMETHBIX 00pa30BaTEeIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIBTATbBI
JInuHOCTHBIE PE3ybTaThl OCBOEHHUS yueOHOro mpeamera «®dusmka» AOHKHBI OTpaXKaTb

TOTOBHOCTh M CIIOCOOHOCTH OOYYarONIMXCsl PYKOBOJICTBOBATHCS C(HOPMHUPOBAHHON BHYTPCHHEH
MO3UIMEH JIMYHOCTH, CHUCTEMOW IICHHOCTHBIX OpPHEHTAlMH, IMO3UTUBHBIX BHYTPEHHUX
yOKICHHUI, COOTBETCTBYIOIIMX TPAJAUIHUOHHBIM IIEHHOCTSIM  POCCHICKOTO  OOIIecTBa,
paciupeHe >KU3HCHHOTO OIbITa M ONBITA JCSITEILHOCTH B IPOIECCE Peai3allid OCHOBHBIX
HaIpaBJICHUH BOCIUTATEIBHOM JICATEIHHOCTH, B TOM YHCIIC B YaCTH:

1) rpaIaHCcKOro BOCIIMTAHUSA:

COPMHUPOBAHHOCTh T'PAKIAHCKOW TO3WIMH  OOYYaIOIIErocs KaK aKTHBHOTO U
OTBETCTBEHHOTO WICHA POCCHICKOTO OOIIECTRA;

MIPUHATHE TPATUITUOHHBIX OOIICUEIIOBEYSCKUX TYMAHHUCTHYECKUX W JEMOKPATHYCCKHX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JICATEIBHOCTh B HMHTEpECax TPakJaHCKOTO OOIecTBa,
y4acTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTeIbHONM OpraHU3aIl1H;

YMEHHE B3aMMOJICHCTBOBATh C COIUAJIBHBIMH HWHCTHTYTAMH B COOTBETCTBHH C HX
(GYHKIMSIMHA ¥ Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTapPHOH M BOJIOHTEPCKOM JIEATEIIBHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHHUS:

c(hOpMUPOBAaHHOCTh POCCUICKOM TPaXIAHCKON UACHTUYHOCTH, TATPUOTHU3MA;

IICHHOCTHOE OTHOIICHHWE K TOCYAapCTBEHHBIM CHMBOJIAM, JOCTH)KCHHSM POCCHHCKHX
y4€HBIX B 0071aCTH (PU3UKU U TEXHHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS

c(OPMHUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITHYCCKOTO ITOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CUTYAI[MI0 M IMPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTHPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M LIEHHOCTH, B TOM YHCJIC B JACATEIBHOCTH YUEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B IIOCTPOCHUE YCTOWYUBOTO OYAYILEro;

4) 3CTeTHYECKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOIIECHUE K MHPY, BKIIFOYAs ICTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢bu3nveckoit HayKe;

5) Tpy/10BOT0 BOCIIUTAHUS

WHTEpEeC K pa3iaudHbiM cdepaMm TpodecCHOHATBHOW JEesITeNbHOCTH, B TOM 4YHUCIE
CBSA3aHHBIM C (DM3UKOW U TEXHHUKOW, yMEHHE COBEpIIaTh OCO3HAHHBIM BBIOOp Oymyrieit
npodeccuu U peann3oBbIBaTh COOCTBEHHBIC KU3HEHHBIE TUIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K 00pa30BaHUIO M CaMO0OOpa30BaHUIO B 0OnacTu (pU3MKK Ha
MPOTSHKEHUH BCEH KU3HU;

6) PIKOJIOrHYeCcKOro BOCIIMTAHMS

c(hOpPMUPOBAHHOCTh JKOJIOTUYECKOW KYIbTYPHl, OCO3HAHHE TJI0OATBLHOTO XapakTepa
HKOJIOTHYECKUX MPOOIIEM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOTO Pa3BUTHS YEIIOBEYECTBA;

pacIIMpeHHe OIbITa JAEATENbHOCTM OSKOJIOTMYECKOM HAIpPaBJIEHHOCTHM HAa OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

C(OPMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS (PU3HUECKON HAYKH;

OCO3HAHHE IIEHHOCTH HAay4HOU J1eATeIbHOCTH, TOTOBHOCTh B MPOIIECCE U3YUEHUS (PU3UKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTebHBIE YHHBEPCATbHbIE YUeOHbIE el CTBHUS
bBa3oBble JJornueckue aeiicTBUA:

CaMOCTOSITEIIBHO  (DOPMYJIMpOBaTh W aKTyaIM3UPOBATh MTPOOJIEMY, paccMaTpUBaTh ¢
BCECTOPOHHE;

OTIPEJICIIATH TSN JeATSIILHOCTH, 33]1aBaTh MapaMeTPhl M KPUTEPHH UX JTOCTIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPHUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh TUIAH PEHICHUS MPOOIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTepHUATbHBIX
1 HEMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JICATEIBHOCTh, OIICHWBATH COOTBETCTBHE PE3YJIbTATOB IICIISIM,
OIICHUBATh PUCKH TOCJICICTBUN ACITCILHOCTH;

KOOPJIMHUPOBATH M BBINOJHATE PAabOTy B YCIOBHSIX PEATBLHOT0, BHPTYAIBHOTO U
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

ba3oBrble nccienoBarejbCcKue AeiCTBHS.

BJIQJICTh HAYYHOW TEPMHHOJIOTHEH, KIIOYCBBIMH TOHITHSIMH W METOJIaMH (PH3UYECKON
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKONH M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSTEILHOMY TTOMCKY METOJIOB PEHICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOI0B TIO3HAHMSI,

BJIQJICTh BHUJAMH JICATCIBHOCTH IO TOJYYCHHIO HOBOTO 3HAHHWS, €r0 HHTEPIPETALHH,
npeoOpa3oBaHUI0 W TMPUMEHEHHIO B PA3JIMYHBIX YYEOHBIX CHUTYaIMsIX, B TOM YHCIIE MpHU
CO3JaHUU Y4EOHBIX TPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTEe3y €€ pelICHHs, HAXOJWUTh apryMEHTBhI Ui JO0Ka3aTelbCTBA CBOUX YTBEPXKICHHUH,
3aJ1aBaTh apaMeTPhbl U KPUTCPUH PEIICHHS;

aHAJM3UPOBaTh IMOJIYYCHHBIE B XOJIC PCLICHUS 3aJauyd pPe3yJbTaThl, KPUTHYCCKH
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (PopMynupoBaTh COOCTBEHHBIE 3a7auyd B 0Opa30BaTENbHOU NEATEIHHOCTH, B
TOM YHCJIe IPU U3YYCHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, OIEHUBATh MPUOOPETEHHBIN OIIBIT;

YMETb MePEHOCUTH 3HAHUS 0 (PU3HKE B MPAKTUYECKYIO 00IACTh KU3HEACITETbHOCTH;

yMETb UHTETPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTeil;

BBIJIBUTATh HOBBIC UJICH, TIpeyIaraTh OPUTHHATBHBIE TIOXO0 bl U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]a4H, JOMYCKAIOIINE aTbTePHATHBHBIC PEIICHUSI.



Pabora c undopmanueii:

BJIQJIETh HaBBIKAMHU IOJIydeHUs MH(POpPMALUN (HU3NIECKOTO COJIEPKAHUS M3 UCTOYHHUKOB
pa3HbIX THIIOB, CAMOCTOSATEIBHO OCYLIECTBJISATh IOUCK, aHAIM3, CUCTEMAaTU3alUI U
MHTEPHpETanio HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS;

OILICHUBATh JJOCTOBEPHOCTbh UH(POpPMALIHH;

HCIOJIb30BAaTh CpeAcTBa UH(MOPMALMOHHBIX M KOMMYHUKALIMOHHBIX TEXHOJIOTMH B
pElIeHUH KOTHUTUBHBIX, KOMMYHUKAaTUBHBIX U OpPraHU3allMOHHBIX 3a/1ad C COONIOIEHuEM
TpeOOBaHU IPTOHOMHUKH, TEXHUKH 0€30TTaCHOCTH, THTHEHBI, PECypcOCOepeKeH s, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

CO3/1aBaTh TEKCThl (DU3MYECKOTO COACPKAHUS B PA3IMYHBIX Qopmarax ¢ Y4ETOM
Ha3HaueHus: HHQopMalMM M LENeBOW ayAMTOpPUM, BBIOMpas ONTUMaJIbHYIO (GOpMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMMmyHHKaTHUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

OCYIIECTBJISTH OOIIEHNE HAa ypoKax (PM3UKU U BO BHE-YPOUHOU JIEATEILHOCTH;

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i)J'II/IKTHBIX chyauHﬁ " CMATYaTh KOH(l)J'II/IKTBI;

pPa3BEPHYTO M JIOTUYHO H3JIaraTh CBOKO TOYKY 3PEHUS C HCIOJIB30BAHHEM S3BIKOBBIX
CPEJNCTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUIYAIbHON pabOThI;

BBIOMpATh TEMATHKy M METOJIbl COBMECTHBIX NEHCTBUIl C y4ETOM OOIIMX HMHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UIeHa KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C Y4ETOM
MHEHHI Y9aCTHHUKOB, 00CYXIaTh pe3yIbTaThl COBMECTHOM PaOOTHI;

OIIEHMBATh KaueCTBO CBOETO BKJIAJa M KKJOTO yYaCTHUKA KOMaHIbI B OOIIUI pe3ynbTaT
0 pa3paboOTaHHBIM KPUTEPHSIM;

npeiaraTh HOBBIE MPOEKTHI, OICHUBATh HJACH C TO3WIMKW HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOW 3HAYMMOCTH,

OCYIIECTBJISATh TO3UTUBHOE CTPATETMUYECKOE TOBEJACHUE B PA3JIMYHBIX CHUTYaIHSX,
MPOSIBJISITH TBOPYECTBO U BOOOpaKeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHbIe YHHBepPcaJbHbIe YUeOHbIE 1elCTBHS
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO NESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUU, BBISIBJISITH IIPOOJIEMBI, CTaBUTh U (OPMYITHPOBATH COOCTBEHHBIC 3a1a4H;
CaMOCTOSITENIBHO COCTABJIATH IUIaH pPEUICHHUS Pacu€THBIX W KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJIHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOXHOCTEH U NMPEANOYTECHU;
JIaBaTh OLIEHKY HOBBIM CUTYallUsIM;
pacmupsATh paMKH yueOHOTO MpeAMEeTa Ha OCHOBE JIMYHBIX MPEANOYTEHHI;
JieNaTh OCO3HAHHBIM BBHIOOD, apryMEHTHUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
peuieHue;
OIICHUBATh MMPHUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHHWIO U TPOSIBICHUIO OPYIUIMH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BaTENbHBIN U KYJIbTYPHBIN YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



JlaBaTh OLIEHKY HOBBIM CUTYallusIM, BHOCUTb KOPPEKTHBBHI B JESTEIbHOCTb, OLIEHUBATH
COOTBETCTBUE PE3YJILTATOB LEIISM;

BJIQJICTh HABBIKAMH TIO3HABATENILHON pe(IeKCHU KaK OCO3HAHUSI COBEPIIAEMBIX JCHCTBUI
1 MBICIUTENIBHBIX IIPOLECCOB, UX PE3YJIBTATOB U OCHOBAHMUIA;

MCTIOJIb30BaTh MPUEMBI pe(hIeKCHH ISl OLICHKH CUTYAIHH, BEIOOpA BEPHOTO PELICHHUS;

YMETb OLIEHUBATh PUCKU U CBOEBPEMEHHO MPUHUMATD PEIICHUS [0 UX CHUKEHUIO;

MIPUHUMATh MOTHBBI U apTyMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB ACATEIbHOCTH;

MIPUHUMATD ce0s1, IOHUMAasi CBOU HEAOCTAaTKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nporecce noctuxkeHus INYHOCTHBIX PE3YIbTATOB OCBOEHHUS MPOTrPaMMBbI IO (pU3MKe IS
YPOBHSI CpeJiHero o01iero oopa3oBaHusi y 0Oy4arOMIMXCS COBEPIICHCTBYETCS SMOIMOHATBHBIM
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJIETh HAMPABIICHUS PAa3BUTHUSI COOCTBEHHOM SMOIIMOHAILHOM c(hephl, ObITh YBEPEHHBIM B ce0e;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISATH THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEIl MOTHBAIMM, BKJIIOYAIOIIEH CTpEeMJIEHHE K JOCTH)KEHMIO IENIU MU YyCHexy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEN;

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBLHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHNUs, CIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHUIO;

COILIMANIbHBIX HAaBBIKOB, BKJIIOYAIOLIUX CIIOCOOHOCTH BHICTPAUBATh OTHOILEHUS C APYTUMHU
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH UHTEPEC U pa3peliaTth KOH(IUKTHL

HNPEIMETHBIE PE3YJIBTATbBI
K xonmy oOyuenus B 10 kiiacce mpenMeTHble pe3yabTaThl HA 0230BOM YPOBHE JIOJKHBI

oTpaxarb c(HOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJIOTHH, B MPAKTHUECKOI
NeSITEeNIbHOCTH JIFOZICH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS HW3YUYEHHBIX (PHU3UYECKHX MOJeNel: MarephalbHas
TOYKa, MHEepUHUalIbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENIU
CTPOEHUS Ta30B, )KUIKOCTEH M TBEPABIX TEJ, TOUCUHBIH HIEKTPUUECKUN 3aps] MpU pelIeHUU
buznueckux 3a1ay;

pacrno3HaBaTh (HU3MYECKHE SBJICHUS (MpOIecChl) U OOBSACHATH MX Ha OCHOBE 3aKOHOB
MEXaHUKH, MOJEKYISIPHO-KMHETUYECKOW TEOpPHH CTPOCHHUS BEUIECTBA U DIEKTPOIUHAMHKU:
paBHOMEpPHOE M PaBHOYCKOPEHHOE MPsIMOJMHEWHOE MBH)KEHHE, CBOOOJHOE TaJeHUE Tel,
JIBUKEHHE 10 OKPYKHOCTH, WHeplus, B3aumojeictBue ten, auddysus, OpoyHOBCKoe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn), TEeTJI0BOE paBHOBECHE, HCIIapeHHe, KOHACH CAIlUs, TNIaBIIeHUE, KPUCTAILTN3aIlu,
KHUIIEHUE, BIAXXHOCTh BO3/yXa, MOBBILIEHUWE JABJIEHUS ra3a MpU €ro HarpeBaHUU B 3aKPBITOM
COCyJle, CBS3b MEXIYy MapaMeTpamMu COCTOSHMS ra3a B H30Ipolieccax, JJIEKTpU3alus Ted,
B3aUMOJICIICTBUE 3apAJIOB;



OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE, Macca Teljla, CHJIa, UMITYJIbC Tella, KUHETUYeCKas
SHEprus, MOTEHIMabHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYEHHSI ¥ €JMHHUIIBI, HAXOAUTH (OPMYJIIBI, CBS3BIBAIOIIME JAHHYIO (H3UYECKYIO BETHUUHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CpEIHEKBaJpaTU4Hasi CKOPOCTb MOJIEKYJ, KOJHUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padora rasza, KOI(QQHUIHMEHT MOJIE3HOTO JEHCTBHS TEIIOBOTO
JBUTATENs; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIMUUH,
uxX O0003HAYeHUS M EIUHMIIBI, HAXOJUTh (OPMYJbI, CBS3BIBAIOIINE JAHHYIO (U3HUYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAN, pa3HOCTh NOTEHUHWANOB; MpPU OMHCAHUU IPABUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3NYECKUE TMPOIECCHl M SIBICHUS, UCHOJB3Ys (U3NYECKHE 3aKOHBI U
MPUHLHUIBL: 3aKOH BceMupHOro tsrorenus, I, II m III 3axkonsr HeroTOHa, 3aKOH coxpaHeHUs
MEXaHUYECKOM 3HEPruu, 3aKOH COXPAaHEHUS MUMITYJIbCca, TPUHLUI CYNEePIIO3ULINU CUII, TIPUHIUIT
PaBHONPABHs MHEPLUHUAIBHBIX CUCTEM OTCYETA, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, Ia30BBIC 3aKOHBI, CBA3b CPENHEH KHHETUYECKOW HDHEPIHMM TEIUIOBOTO JBHMKECHUS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHAa, €ro MaTeMaTHYeCKO€e BbIpaKEHUE U YCIIOBUS (TPaHULbI, 00JaCTH) IPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IIPUHIIMIIBI I€HICTBHSI MaIIMH, IPUOOPOB U TEXHUYECKUX YCTPOICTB;
pas3nuyarh yClIoBUs UX O€30IaCHOTO MCIIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITMOJIHATh 3KCIEPUMEHTBl 10 MCCIEJOBAHUIO (DU3MUYECKMX SIBIEHUH M IPOLECCOB C
UCIOJb30BAHUEM IMpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, Impu 3ToM  (GOpMYJINpOBAThH
npobiemy/3agayy M TUIOTE3y Y4eOHOrO AKCIEPUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOUTH OIBIT U (POPMYIIUPOBATH BBIBOIbI;

OCYILIECTBIIATh MpsIMbIE U KOCBEHHbIE H3MEpEHHs (U3NYECKUX BEIUYHMH, NPU ITOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHs M HUCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
IOpSMbIX H3MEPEHUH, INpPH 3TOM KOHCTPYHUPOBaTb YCTAHOBKY, (HUKCHPOBATH pPE3YJIbTaThl
MIOJIy4EHHOH 3aBUCHUMOCTH (PU3MUYECKMX BEIMYHMH B BHUJE TaOiMIl U IpaduKOB, J1€1aTh BBIBObI
II0 pe3yJIbTaTaM MCCIEI0BaHMS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEPUMEHTa, Y4eOHO-HCCIIEOBATEIbCKOM W  TMPOEKTHOM JAEATENbHOCTU C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBaHUS;

pemaTh pacuéTHbIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIMOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJM3a YCIOBHS 33Jaull BHIOUPATh (PU3HMUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (QOPMYIbI, HEOOXOAMMBbIE JUId €€ pelIeHHUs,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJeHUl ¢ ONOpPOl Ha U3YUYEHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PM3UYECKUE SIBIICHHS,

UCIONB30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTHUM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOW U
Hay4YyHO-TIONYJISIPHOM HMHGPOpPMAIMK, MOJYYEHHOM W3 pa3IUYHbIX HCTOYHUKOB, KPUTHUYECKU
aHAJIM3UPOBATh MOIY4aeMyI0 HH(POPMALIKIO;

MIPUBOJIUTH MPUMEpPHI BKJIAAA POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKH, 00bSICHEHHE IIPOLIECCOB OKPYKAIOIIETO MUPa, B pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

WCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TIOBCEAHEBHOW IKM3HH JUIS
oOecrieyeHns 6€30MACHOCTH MPHU 0OPALEHUHN C TPUOOPAMH U TEXHHYECKUMH YCTPOHCTBAMH, IS
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolleil cpene;

paboTaTh B IpyIIIIE C BHIIIOJHEHUEM PA3INYHBIX COLMATIBHBIX pOJIeH, IUIaHUPOBATh paboTy
IPYNIbl, PAlUOHAJIBHO pacHpenesiaTh OOf3aHHOCTH U IJIAaHUPOBATh JESITENBHOCTh B
HECTaHJApPTHBIX CUTYallUAX, aJleKBaTHO OLIEHMBATh BKJIAJl Ka)XJOrO M3 YYaCTHUKOB TPYIIbI B
pelIeHre paccMaTpUBaeMON MPOOIIEMBI.

K xoniy oOyuenus B 11 kiacce mpeaMeTHble pe3yabTaThl Ha 0a30BOM YPOBHE JOJKHBI
oTpaxarb c(HOPMHUPOBAHHOCTh Y OOyUYaIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMepax poJib U MecTo (U3UKH B (OPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KAapTHHBI MUDPA, B Pa3BUTHH COBPEMEHHON TEXHUKH M TEXHOJIOTHM, B NMPAKTUYECKOMN
JeSITeNbHOCTH JIFOJIeH, 11I€TI0OCTHOCTD U €IMHCTBO (PU3NYECKOM KapTUHBI MUDA;

YUUTHIBATh TPAHULIBI MPUMEHEHHUS M3YyYEHHBIX (U3MUECKUX MOJeNel: TOYEeUHBIH
NIEKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fAJE€pHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOTO si/Ipa IIPH PELICHUN (GU3UYECKUX 3a]au;

pacrio3HaBaTh (U3MYECKUE SBIECHUS (MPOILECCh) M OOBSCHATh UX HAa OCHOBE 3aKOHOB
IEKTPOJUHAMUKN U KBAaHTOBOM (DPU3MKH: 3JIEKTpUYECKas MPOBOJMMOCTb, TEIUIOBOE, CBETOBOE,
XMMUYECKOE, MarHuTHOE JEHCTBUS TOKA, B3aMMOJEHCTBHE MAarHUTOB, 3JIEKTPOMAarHUTHas
MHAYKIMS, JAEHCTBHE MAarHUTHOIO MOJII Ha MPOBOJAHMK C TOKOM WU JIBUXKYILMHCS 3apsj,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuus, Audpakuus W MHOJApU3aLUs  CBETa, JUCIEpCUs CBeTa,
dhoTornekrpuueckuii 3¢pdexT (pororddekr), cBeToBOE NaBiICeHHE, BOSHUKHOBEHUE JIMHEHYATOTO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJMOAKTUBHOCTb;

ONMCBIBATH HU3YYEHHbIE CBOMCTBA BEILECTBA (2JIEKTPUUYECKUE, MArHUTHbBIC, ONTHYECKUE,
AJIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPENl) U 3JIEKTPOMArHUTHbBIE SBJIEHUS (IPOLIECCHI),
UCTOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUECKUH 3apsijl, cuUja TOKa, »HIIEKTPUYECKOe
HanpsHKeHUeE, JIEKTPUYECKOE CONPOTUBIIEHUE, PA3HOCTD MTOTEHIMAJIOB, JIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLUUS MarHUTHOrO MoJid, cwia Amnepa, cuia JlopeHna, MHIYKTUBHOCTb
KaTyIIKH, SHEPrHus 3JIEKTPUYECKOI'0 UM MAarHUTHOTO MOJIeH, Mepuoj W 4YacToTa KojeOaHWil B
KoJ1e0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B IpOLlecce MapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYeCKas CWiIa JIMH3bI, MPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT HCIOJIb3YeMbIX BEIMYMH, HUX OO0O03HAUEHUS M EIUHMIIBI,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYHMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M 4acTOTa CBETa, DHEPIUs U
uMIynbc (GOTOHA, MEPHOJ IOJIypacrajna, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (U3WYECKUN CMBICT HCIOJB3YeMbIX BEJIMYMH, WX OO0O3HAUYECHUs U



€IMHUIIBI, YKa3bIBaTh (OPMYJIBI, CBS3BIBAIOIIME AAHHYIO (DU3WYECKYIO0 BEIMYUHY C JAPYTHMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
NpUHOMIBL:  3akoH OMa, 3aKoHbl IOCJEIOBATENBHOIO M IAPAJUIENBHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHua, 3akoH 2JIEKTPOMAarHUTHOW  WMHAYKLIHMH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHbI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa I (GoTod(hdeKTa, 3aKOH COXpAaHEHHsS SHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCA, 3aKOH COXpPAHEHMs DJIEKTPUUYECKOTO 3apsijia, 3aKOH COXpaHEHUs
MaccoBOr0 4HcIa, NocTyaaTsl bopa, 3akOoH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3indarb
CIIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €r0 MaTeMaTHYeCKOE BBIPAKEHUE W YCIOBHS (TPaHUIBL,
o0yacTi) IPUMEHUMOCTH;

OTIPEIENIATh HaIpaBJIEHWE BEKTOpa MHAYKIIMM MAarHUTHOTO MOJIS MPOBOJHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

CTPOUTH M OIIUCHIBATh N300pakeHHE, CO3/1aBAEMOE INIOCKUM 3€pKaJIoM, TOHKOM JIMH301;

BBITNIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAaHUIO0 (PU3MYECKMX SBJICHUI M IPOLIECCOB C
UCIOJIb30BAHMEM TMPSAMBIX U KOCBEHHBIX HW3MEpEeHHWil: 1pu 3ToM  (popMyiaupoBath
npobseMy/3agady W THUINOTE3y y4eOHOTO OKCIEpUMEHTa, COOMpaTh YCTAaHOBKY W3
MPeII0)KEHHOT0 000PYA0BAHUS, TPOBOJAUTH OTIBIT U (POPMYITHPOBATH BHIBO/IBI;

OCYILIECTBIISITh NpPSMbIE U KOCBEHHBbIE H3MEPEHUs (U3NYECKUX BEIUYMH, IpPU ITOM
BBIOMpATh ONTUMANbHBIA CHOCOO H3MEpEeHUs W MCMHOJb30BaTh HM3BECTHBIE METOJbl OLIEHKU
MTOTPEITHOCTEN U3MEPEHUI;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYMPOBATh YCTAHOBKY, (DUKCHPOBaTh PE3yNbTaThl MOJTY4YECHHON 3aBHCHMOCTH
¢Gu3nyeckux BEIMYMH B BHMJE TaOMUI M TIpauKOB, JA€iaTh BBIBOABI 10 pe3yiabTaTaM
UCCIIEIOBAHUS;

coOmoark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro SKCIEPUMEHTa, Y4eOHO-HUCCIIEOBATENCKOM UM INPOEKTHOW JAEATENIBHOCTU C
HCIOJIb30BAHUEM U3MEPHUTEIIBHBIX YCTPOICTB U J1aOOPaTOPHOTO 000PYIOBAHHUS;

pemaTh pacu€THbE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIeNbI0, HCHOJIb3Ys
¢bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 33aJa4dl BHIOUPATh (PU3HUECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAacU€Thl M OLICHUBATh PEAIbHOCTD MOyYCHHOI'O 3HAUE€HUs! (PU3HMUECKON BEITUYMHBI;

pelaTh KauyeCTBEHHBIE 3aJauyd: BBICTPAWBATH JIOTMYECKH HENPOTUBOPEUUBYIO LIETMIOYKY
paccyXJeHUi ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pElIeHUMH Y4eOHBIX 3aJad COBpPEMEHHble HH(POPMALMOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAllMU W IPEACTaBICHUS Y4eOHOH U
HAy4YHO-TIONYJISIPHOW HMH(POPMALMU, HOJYYEHHOM M3 Pa3IUYHBIX HCTOYHHUKOB, KPUTHYECKU
aHAJIM3UPOBATh M0Jy4aeMyr0 HH(OpPMAILHIO;

OOBSICHATH MPUHIUIBI ICHCTBHS MAIIMH, TPUOOPOB M TEXHUYECKUX YCTPOMUCTB, pa3IryaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOANUTH MPUMEPHI BKJIA/Ja POCCUHCKUX U 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPYKAIOLIET0 MUPA, B Pa3BUTHE TEXHUKH M TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA MO (HU3UKE B TOBCEJAHEBHOW JKHU3HH IS
oOecrieyeHns 6€30MaCHOCTH MPU OOpALIEHUN C TPUOOpAMH U TEXHUUYECKUMH YCTPOHCTBAMH, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



paboTath B Ipymie ¢ BHIIOJHEHUEM PA3TUYHBIX COIUABHBIX POJICH, IUIAHUPOBATh paboTy
TPYyIIBL, palMOHAIBHO paclpenesiaTh O0O0f3aHHOCTH U IUIAHUPOBATh JIESTEIBHOCTh B
HECTaHJAPTHBIX CUTYalUsIX, aJC€KBaTHO OLICHMBATh BKJIAJ KAKJIOTI'O M3 YYACTHUKOB TIPYIIIBI B
pelieHre paccMaTpuBaeMOi poOIeMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KITIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
No /n HanmeHoBaHMe pa3je/ioB U TeM KonTpoabnbie | IpakTiueckne (uu¢poswIe)
NPorpamMmbl Bcero 5 p o0pa3oBaTe/ibHbIE
padoTsI padoThbI pecypebi
Paznen 1. PUSUKA U METOJAbI HAYUYHOTI'O ITIO3HAHUSA
11 du3rka U METOIbl HAYYHOTO MMO3HAHUS 2 bubmiorexa HOK
' AR HAYH https://m.edsoo.ru/7f41bf72
Uroro no pazgeny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
21 Kunemarika ° https://m.edsoo.ru/7f41bf72
bu6moreka [IOK
2:2 Jlusamuia ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
2.3 3aKOHBI COXPAHECHHS B MEXaHHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro mo pazgeny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJINHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuoreka [JOK
' TCOPHH https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
3.2 OCHOBBI TEPMO/MHAMMKH 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHble COCTOSIHUSI BEIIECTBA. 5 bu6mmoreka [JOK
' daz30BbIC TEPEXOIBI https://m.edsoo.ru/7f41bf72
Wtoro no pazneny 24
Paznen 4. DJIEKTPOJIMHAMUKA
bu6mmoreka [JOK
4.1 DIICKTPOCTATHKA 10 . https://m.edsoo.ru/7f41bf72
4.2 [TocTosIHHBIM neKTpuyYecKuil TOK. TOKHU B 12 1 bubnuoreka [IOK



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

‘ pa3JIMYHBIX CpeAax

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

Hroro no pazgeny 22
PezepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 68

[TPOTPAMME



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

11 KJIACC

KosaunyecTBo 4yacos DJIEeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM u¢posbie
Ne i/ OporpaMMBb pasi Beero Konrpoabubie | IlpakTuyeckue f)lépg:m ar eJ)'IbeI e
padoTsbI padoThI pecypesI
Paznea 1. JIEKTPOJANHAMUKA
11 MaruautHoe nose. DJeKTpOMarHUTHasI 11 1 3 bubnuorexa [JOK
WHJTKIUS https://m.edsoo.ru/7f41c97c
Hroro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHBI
21 MexaHndecKkue 1 IeKTPOMarHuTHbBIE 9 1 bubnuoreka [IOK
KoJIe0aHus https://m.edsoo.ru/7f41c97c
29 MexaHndecKkue 1 JIeKTPOMarHiTHBIE 5 1 bubnuoreka [IOK
BOJIHBI https://m.edsoo.ru/7f41c97c
bubnuorexa [IOK
23 Ok 10 3 https://m.edsg).ru/7f41097c
Hroro mo pazgeny 24

Pasgen 3. OCHOBBI CIEIIMAJIBbHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CIEMATIBHON TE€OpUH 4 1 bu6mmoreka [JOK
' OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBASI ®PU3UKA
. bubnuoreka [JOK
4.1 OJIeMEHTHI KBAHTOBOM OIITUKH 6 https://m.eds00.ru/7f41c97¢
bubnuoreka [JOK
4.2 Crpoenme atoma 4 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
4.3 ATOMHOE A71pO 5 https://m.edsoo.ru/7f41c97c
Hroro no paszneny 15

Pazgen 5. 9JIEMEHTBI ACTPOHOMMUHU U ACTPOPU3UKHU



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

bu6mmoreka [{OK

5.1 DeMeHTBl aCTPOHOMHHU U aCTPO(UIUKU 7 https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 7
Pazgen 6. OGOBIIAIOILIEE IOBTOPEHUE
bubnuorexa [JOK
6.1 Obobuaromee nosropere 4 https://m.edsg).ru/7f41097c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KJIIACC
No KoJsinyecTBO yacoB Jata DJIeKTPOHHBbIE HU(PPOBHIE
o/ Tema ypoka Beero Konrtpoabubie | IlpakTuueckue W3yueHHs o0pasoBaTejibHbIe
padoTsI padoThbI pecypchl
L | Haymmme mermwom ) Buamoterca LIOK
https://m.edsoo.ru/ff0c32e2
OKPYXKAIOIIEro MUpPa
Ponb u Mecto pusuku B

2 (hopMUPOBaHUHN COBPEMEHHON 1 bubmuorexa [JOK
HAYYHOW KapTHHBI MUPA, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKOU JIeATETLHOCTH JIFOICH
MexaHndecKkoe IBIKCHHE.

3 OTHOCHUTENBHOCTh MEXaHUUYECKOTO 1 bubmuorexa [JOK
nemkenus. [lepeMerienue, https://m.edso0.ru/ff0c3508
CKOPOCTbh, YCKOPEHHUE

4 PaBHOMEpHOE MpAMOJIMHENHOE 1 bubmuorexa [JOK
JIBYDKEHUE https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEHHOE MPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JBUKEHHE https://m.edsoo.ru/ff0c372e

5 CBoboaHoe majienre. Y CKopeHue 1 bu6mmoreka [JOK
CBOOOHOTO MAJECHUS https://m.edsoo.ru/ff0c39cc

7| Dimenme marepmamoi rono | 1 Bumiorera LIOK

https://m.edsoo.ru/ff0c3ada
OKPY>KHOCTHU
[IpuHIUIT OTHOCUTEIBHOCTH Bubmorexa LIOK
8 lNanunes. UHepuumanbHble CUCTEMBI 1 httos://m.ed IF0c3be8
o pPS://m.edsoo0.ru cobe
orcyerta. [lepBblii 3akoH HproTOoHA

0 | oynepmommmas . Broportsako ) Bubmitorera LIOK

) N https://m.edsoo.ru/ff0c3be8
HproToHa a1 MarepuaibHOW TOUKU



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

Tperun 3akoH HproTona nis

bubmuoreka [JOK

10 MaTepHaIbHBIX TOYCK https://m.edsoo.ru/ff0c3be8
3akoH BceMHpHOTO TsaroteHus. Cuma

11 TSKECTH. HGII))Baﬂ KOCMHYECKast bubmmorexa LHOK

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

12 Cuna ynpyroctu. 3akon ['yka. Bec bubnuorexa [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapduuuent

13 TpeHust. Cuiia COpOTUBICHUS PU bubnuorexa [JOK
IBW)KEHUH TEJIA B )KUIKOCTU WU https://m.edsoo.ru/ff0c3f76
rase
[TocTynarensHOE M BpanaTelbHOES

14 JBIKEHHUE a0COJIFOTHO TBEPIOTO bu6mmoreka [IOK
tesa. MoMmeHT cuitbl. [lmedo cuiibl. https://m.edsoo.ru/ff0c41a6
YcnoBust paBHOBECHUS TBEPAOTO Tesla
Nmnynbc maTepuanbHON TOYKH,

15 CHUCTEMBbI MaTepUAIIbHBIX TOYECK. bubmuorexa [JOK
Wmnynbe cuitbl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
uMITyJbca. PeakTuBHOE IBUYKEHHE
PaGoTta 1 MOLITHOCTD CHIIBI.

16 Kunernueckas sneprust bubnmuoreka [JOK
MaTepuaibHOi Toukd. Teopema 00 https://m.edsoo.ru/ff0c4502
W3MEHEHUH KUHETUYECKOW SHEPTUu
[ToTeHnmanpHas YHEPIUs.

[ToTennmanpHas sHEpPrUs 0
17 zLe(bopII\lmpOBaHHon“ rli)pymz}lllr{lfl}.,r bubmorexa LIOK
https://m.edsoo.ru/ff0c461a
[loTennmanpHas sHEprus Tena
BOJIM3U TIOBEPXHOCTH 3eMIIH
[ToTeHnmanpHbIEC U
HeMoTeHIUaJIbHbIe CHIIbI. CBS3b Bubmiorexa LIOK
18 paboThI HEMOTEHIIUATIBHBIX CHJI C

H3MEHEHHEM MEXaHUYSCKON OHCPTHUU
CHCTEMBI Te1. 3aKOH COXpaHCHHA

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
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https://m.edsoo.ru/ff0c478c

MEXaHUYECKOU YHEPTUH

19

JlaboparopHas paboTa
«HccnenoBanue cBsA3U pabOThI CHIIbI
C U3MEHEHUEM MEXaHUYECKOU
SHEPTUH TeJla Ha IPUMEPE
PACTSKEHUS PE3UHOBOTO JKI'yTa

20

KonTponsHas paborta o teme
«Kunemaruka. Jlunamuka. 3akOHBI
COXPAHEHHUS B MEXAHUKE)

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OcHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKO M
Teopun. bpoyHOBCKOE NBHKEHUE.

Ancpdysus

bubmmoreka [{OK
https://m.edsoo.ru/ff0c4dc?2

22

XapakTep ABUKEHUS U
B3aUMOJEHCTBUSA YaCTUI] BEIIECTBA.
Mojenu cTpoeHust ra3os,
YKUJIKOCTEN U TBEPJIBIX Tl

23

Macca monekyn. KonnuectBo
BeniectBa. [loctositnnas ABoraapo

24

TemoBoe paBHOBeECHE.
Temneparypa u e€ usmepeHue.
[lIxana Temneparyp Llenbcus

25

Wneansueiii raz B MKT. OcHOoBHOE
ypaBHeHue MKT

bu6mmoreka [JOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa
cpeaHel KHHETUYECKOM SHEePruun
JBUKEHUS MOJIEKYI. Y paBHEHUE
MenneneeBa-Kianeitpona

bubnuoreka [JOK
https://m.edsoo.ru/ffOc511e

27

3akoH JlampToHa. ['a30BEIC 3aKOHBI

28

JIaGoparopHas paboTa
«HccnenoBanue 3aBUCUMOCTH
MEX]ly HapaMeTpamMH COCTOSTHHSI



https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

pa3peKEHHOTO ra3a»

H3ormporiecchl B H1€alIbHOM ras3e u

bubmuoreka [JOK

29 ux rpaduueckoe npecTaBICHUE https://m.edsoo.ru/ff0c570e
Bnyrpennssa sHeprus
TEPMOIUHAMUYCCKOU CUCTEMBI U
30 crocoObl e€ m3meHeHust. KonmmaecTro bubnuorexa [JOK
TEIIOTHI ¥ paboTta. BHyTpeHHss https://m.edsoo.ru/ff0c5952
SHEPrus 0JTHOATOMHOTO HUJCATLHOTO
rasa
31 Buasr Tennonepenaun bubmaorexa LIOK
https://m.edsoo.ru/ff0c5¢c36
VY enpHasi TEMI0EMKOCTh BEILIECTBA.
32 KonudecTBo TEMIOTH mpu bu6mmoreka [IOK
Terutonepeaade. AauadaTHBIN https://m.edsoo.ru/ff0c5c36
TIPOIIECC
[TepBrIil 3aKOH TEPMOJUHAMUKHU U bubmuorexa [JOK
33 .
€ro MPUMEHEHHUE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
| Horommmorm moueon B LOK
' https://m.edsoo.ru/ff0c6230
TEPMOAMHAMUKHU
35 [Tpunmun nevicreus u KII1/ bu6mmoreka [JOK
TEIUIOBON MallluHbBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ]
37 DKOJIOTHYECKHE TIPOOIEMBI
TEIJIOOHEPTeTUKU
38 Sﬁ%ifﬁ;ﬁi:p (1?1/1:31/11(31 OcHOBBI bubmorexa HOK
' https://m.edsoo.ru/ff0c6938
TEPMOTUHAMHUKIY
w | e B LOK
' https://m.edsoo.ru/ff0c6a50
TEPMOTUHAMHUKI
40 [TapooGpazoBaHue U KOHCHCAIUS. bubnuoreka [IOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
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Hcnapenue u kuneHue

https://m.edsoo.ru/ff0c63b6

AOCOIIOTHAS U OTHOCUTEbHAA

bubmmoreka [{OK

4 IBIJ;;XHOCTI’ BO3AyXa. HackIeHHEI https://m.edsoo.ru/ff0c64d8
Teepnoe Teno. Kpucrannmueckue u
p | e b Bumorea 110K
P AR https://m.edsoo.ru/ffoc65f0
kpuctaisl. CoBpeMeHHbIE
MaTepuabl
8| Yiemman remora nmamsennn, ubmiotera LIOK
a : https://m.edso00.ru/ff0c6708
CyOnumariust
bu6mmoreka [IOK
44 VYpaBHeHUe TEIIOBOro OanaHca https://m.edso0.ru/ff0c6820
g | oo Sremps Bumorea 10K
AL A P https://m.edsoo.ru/ff0c6bcc
3aps10B
I Bumorea 10K
YIPOBOZ ’ https://m.edsoo.ru/ff0c6bcc
COXpaHEHUs NEKTPUUECKOTO 3apsiaa
g | st g S B LOK
Y ' P https://m.edsoo.ru/ff0c6ce4
3apsiz
Hanps:k€HHOCTB 3IIEKTPHUUECKOTO
48 noJist. [IpuHiun cynepno3unuu bu6mmoreka [JOK
SIIEKTPHYECCKHUX TOJICH. JIMHUU https://m.edsoo.ru/ffoc6df2
HaNPsHKEHHOCTH
g | Do s Bumorera 110K
' HHa. https://m.edsoo.ru/ffoc6f00
MOTEHIMAJIOB
50 [IpoBOAHUKHY U AUDIIEKTPUKH B bubnuorexa [IOK

QJICKTPOCTATUYCCKOM IIOJIC.

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c63b6
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I[I/IBHCKTpI/I‘-ICCKaH IMPOHHULIACMOCTb

51

OnexrpoeéMkocTs. Konnencarop

bubmuoreka [JOK
https://m.edso0.ru/ff0c7126

52

DNEeKTPOEMKOCTD IIIOCKOTO
KOHJIEHCcaTopa. DHeprus
3apsHDKEHHOTO KOHIEHCATOPa

bubmmoreka [{OK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnast pabota "N3mepenue
AIIEKTPOEMKOCTH KOHJIeHcaTopa"

54

[TpuHIMIT NERCTBUSA U IPUMEHEHUE
KOHJICHCATOPOB, KOMHPOBAIBHOTO
amnmapara, CTpyWHOTO PUHTEpA.
DIeKTpocTaTU4eCcKas 3aluTa.
3a3eMiIeHHe AIEeKTPOpruOOpOB

55

DIIEKTPUYECKHUN TOK, YCIIOBHS €T0
cyuiectBoBaHus. [IoCTOSTHHBIN TOK.
Cuna toka. Hanpspkenue.
Conportusnenue. 3akon Oma Jyist
y4acTKa LEeNnu

56

[TocnenoBarensHOE, TapauieIbHOE,
CMEIIIaHHOE COEAMHEHUE
MIPOBOIHUKOB. JIabopaTtopHas
pabota «/3yueHue cMEIIaHHOTO
COEJIMHEHUS PE3UCTOPOBY»

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c74f0

57

Paborta 1 MOIIIHOCTH
3JIEKTPUYECKOTO TOKA. 3aKOH
Jxoynsa-Jlenna

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

58

3akon OMa 7151 IOJTHOM (3aMKHYTOM)
anekTpuueckon nemnu. Koporkoe
3ambikaHue. JlabopaTopHas paborta
«M3mepenne 3/1C nctouHnka ToKa u
€ro BHYTPEHHET'0 COIPOTHUBIICHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7ae0

59

DNeKTpOHHas MPOBOJAUMOCTh
TBEPJBIX METAJUIOB. 3aBUCUMOCTD



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0

COIIPOTHUBIICHUS METAJUIOB OT
temneparypbl. CBEpXIpOBOJUMOCTh

DNEeKTpUUYECKUU TOK B BaKyyMe.

60 . 1
CBoucTBa AIEKTPOHHBIX ITYYKOB
[TonynpoBOAHHMKH, UX COOCTBEHHAS

61 U IPUMECHas IPOBOAUMOCTD. 1 bubnuorexa [JOK
CaoricTBa p—N-mepexoa. https://m.edsoo.ru/ff0c84ae
[TonynpoBOAHUKOBBIE MPUOOPHI
DNEeKTPUYECKUH TOK B PACTBOPAxX H

62 paciuiaBax 3JI€KTPOJIMTOB. 1 bubnuorexa [JOK
DIEKTPOJUTHYECKAS TUCCOIHALINS. https://m.edsoo.ru/ff0c82ba
DIIEeKTpOIn3
DIIEKTPUYECKUH TOK B ra3ax.

63 CamMOoCTOSITENNbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTESIILHBIH Pa3psil. https://m.edsoo.ru/ff0c84ae
Mounnus. [lnazma
DNEeKTpUYECKUE MPUOOPHI U

64 YCTPOMCTBA U UX MPAKTUYECKOE 1 bubmuorexa [JOK
npuMenenue. [IpaBuia TEeXHUKH https://m.edsoo.ru/ff0c86fc
0€30MMacHOCTH

65 O6o0maromuii ypok 1 bubnmuoreka [JOK
«DIEKTPOAUHAMHKA https://m.edsoo.ru/ff0c88be
KounTponbnas pabora o teme

66 «Qnekrpocraruka. [locTosHHbIN 1 bubnnoreka [JOK
SIIEKTPHYECCKHI TOK. TOKH B https://m.edsoo.ru/ff0c8a8a
Pa3IUYHBIX Cpellax»

o gzg?;];HlinTZﬁ(;K. KonTponbHas . Bubmiorexa LIOK
" " https://m.edsoo.ru/ff0c8c56

DNeKTpOJMHAMHKA

68 PezepBHblit ypok. O0oOmIaronmii 1 bubnuoreka [IOK

ypok 1o TemMam 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBIIEE KOJIMYECTBO YACOB I10 68
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I[TPOTPAMME




11 KVIACC

KoaudecTBo 4acoB

DJIeKTpOHHbIe HH(ppoBbIE

Ne Tema ypoka Kont I Jara oOpa3oBaTeJibHbIE
/i Beero POJIbHBIE PaKTHYeCKHUe WayueHns p
padoTsI padoThbI pecypchl
ITocTostTHHBIC MArHUTHI M KX

1 B3auMO/IeiicTBHE. MarHUTHOE T0JIe. 1 bubnuorexa [JOK
BekTop MarHuTHOW UHYKIIHH. https://m.edsoo.ru/ff0c9778
JIvHUM MarHUTHOW WHIYKIMHU
MarauTHO€ 10JIe MPOBOJIHUKA C

2 TokOM. OmbIT Dpcreaa. 1 bubnuoreka [IOK
B3aumoeiicTBre MPOBOTHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM
JlabopaTtopHnas pabota «3ydyeHue

3 MarHETHoIr)o HOJI')ISI KaTyIHKI/Iy: 1 1 bubmmorexa ITOK

https://m.edsoo.ru/ff0c98fe
TOKOM)
JleiicTBue MarHMTHOTO TOJIS Ha
MPOBOJHUK ¢ TOKOM. Cuia Amrepa.

4 JlaGopaTtopHnas pabota 1 1 bubmuorexa [JOK
«HcenenoBanve neiicTBUs https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)

JlelicTBME€ MarHUTHOTO TOJISI HA

5 JBUKYILYIOCS 3apsDKEHHYIO 1 bubnuoreka [IOK
yactuily. Cuna Jlopenia. Pabora https://m.edsoo.ru/ff0c9df4
cuiibl JIopeHia
DNeKTpOMarHUTHASE UHYKIIHS.

[ToTox BeKTOpa MarHUTHOM

6 uHaykuuu. DJ1C nHAyKIun. 3akoH 1
ANEKTPOMArHUTHON MHYKIIHH
QDapanes

7 JIaGoparopHas paboTa 1 1 bubnuoreka [IOK
«HccnenoBanue ABICHUS https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
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https://m.edsoo.ru/ff0ca150

SHCKTpOMaFHHTHOﬁ HWHIAYKIOHUU»

NunyKTuBHOCTS. SIBIEHUE
camounaykuuu. IJC
CaMOMHJIyKIIMH. DHEPrus
MAarHUTHOTO TIOJISI KATYIIKH C TOKOM.
DNIeKTPOMarHuTHOE TOJIe

bubmmoreka [{OK
https://m.edso0.ru/ff0ca600

TexHnueckue ycTpoucTBa U ux
IIPUMEHEHHE: IOCTOSTHHBIE MarHUTHI,
AIIEKTPOMAarHMTHI,
JJIEKTPOJIBUTATENb, YCKOPUTEIU
JJIEMEHTAPHBIX YACTHIL,
VHJYKIMOHHAs [1eYb

10

O6o06matromuii ypok «MarautHoe
noJie. DJIEKTPOMarHuTHast

WHIYKIUSD)

bu6moreka [IOK
https://m.edsoo0.ru/ff0cab82

11

KonTtponsHas paboTa o tTeme
«MarsuTtHoe nozJie.
DneKTpOMarHuTHAsE MHIYKLIHS

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

12

CB00OOgHBIE MEXaHUYECKUE
KojeOanus. 'apMoHnYecKue
KoJicOaHus. YpaBHEHHUE
rapMOHUYECKHX KOJICOaHUH.
[IpeBpaienue sHePrUn

bu6mmoreka [JOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnas pabota
«HccnenoBanue 3aBUCUMOCTH
Mepro/ia MaJIbIX KoJieOaHmii Irpy3a
Ha HUTH OT JUTMHBI HUTH U MacChI

rpy3a»

14

KonebaTenbHBIW KOHTYP.
CBOOOTHBIE IEKTPOMArHUTHBIE
KoJebaHus B UACaTbHOM
KoJebaTeTbHOM KOHTYpe. AHANIOTHUs
MEXIY MEXaHUYEeCKHUMH U

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



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820

OJICKTPOMAIrHUTHBIMU KOJIEOAHUSIMHU

15

®opmyna ToMmcoHa. 3aKoH
COXpPaHCHUA SHCPIrur B HACAJIbHOM
K0J1e0aTeIbHOM KOHTYpE

bub6mmoreka [{OK
https://m.edsoo.ru/ff0cb9c4

16

[Ipencrasnenue o 3aTyxaromux
KosieOaHusax. BeIHyXIeHHbIE
MEXaHUYEeCKue KoyeOaHusl.
Pe3onanc. BeHyxneHHbIE
OJICKTPOMArHUTHBIC KoJieOaHus

bubmmoreka [{OK
https://m.edsoo.ru/ffO0cbb86

17

[IepeMeHHBIN TOK.

CuHyconabHbIN IEPEMEHHBIH TOK.

MoniHOCTh IEPEMEHHOTO TOKA.
AMIUTMTYIHOE U ICUCTBYIOIIIEE
3HAYCHHUE CUJIbI TOKA U HAITPSXKCHU A

bu6moreka [IOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [IpousBocTso,
nepeaayda u norpedaeHue
AIIEKTPUYECKON SHEPTUU

19

YCTpoHCTBO M MPAKTUUECKOE
MIPUMEHEHHE AIIEKTPUIECKOTO
3BOHKA, FeHepaTopa NEPEeMEHHOTO
TOKa, JIMHUH dJIeKTporepead

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTUYECKHE PUCKHU TTPH
MIPOU3BOJICTBE AIIEKTPOIHEPTUH.
Kynbrypa ncnonb3oBanus
AJIEKTPOIHEPTHH B MOBCEAHEBHOU
KU3ZHU

21

MexaHu4yeckue BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CKopoCTbh pacnpoCTpaHEHUS U
JuinHa BoJiHbL. [lonepeunsie n
ITPOJIOJIbHBIE BOJIHBI

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ccab4

22

3Byk. CkopocTh 3ByKa. ' poMKOCTh
3ByKa. BeicoTa ToHa. TemOp 3ByKa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cccOc



https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c

SHGKTpOMaFHI/ITHBIe BOJIHBI, UX

bubmuoreka [JOK

23 CBOHCTBA H CKOPOCTS. [lIKasa https://m.edsoo.ru/ffOccfe0
AJIEKTPOMATrHUTHBIX BOJIH
[TpuHIMIB paTUOCBI3U U
24 TeneBuieHus. Pa3Butue cpencts
cBs3u. Paguosiokanus
o5 KonTponsHas pabora «Konebanus u bubnuorexa [JOK
BOJIHBD» https://m.edsoo.ru/ff0cc6f8
[IpsimonurHENHOE pacpoCTpaHEHHE
26 CBETa B OJTHOPOJHOM Cpejie. bubnuorexa [JOK
Todveunslii ncTOYHUK cBeTa. JIyu https://m.edsoo.ru/ff0cd350
CBeTa
OtpaxeHue cBera. 3aKOHBI
27 OTlfa)KeHI/ISI cgeta. [loctpoenue bubmorexa IOK
g https://m.edsoo.ru/ff0cd4e0
M300paxXe€HUH B IJIOCKOM 3epKajie
[Ipenomnenune crera. [TonHoe
BHYTPEHHEE OTpaKEHUE. bubmuorexa [JOK
28 N )
[IpenensHBIA yroOJ MOJHOTO https://m.edsoo.ru/ff0cd7{6
BHYTPEHHETO OTPaKEHHUS
JlabopaTtopHas paborta «3mepeHue bubnuoreka [JOK
29 ]
[OKa3aTelIsl MPEITIOMIICHHS CTCKIIa https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenue n3odpaxeHmit
30 B JIMH3E. CDopE/IyJIa TOHKOprJII/IHSBI. bubmorexa LIOK
https://m.edsoo.ru/ffOcddle
YBenuueHue JTUH3bI
JlaGopaTopHas pabota
31 «Hcenenosanue cCBOWCTB
M300paKeHUH B JIMH3AX)
Jucnepcus cera. CiioxXHbI COCTaB
32 6enoro cseta. L{ger. JlaboparopHas
pabota «HabmrojeHre aucnepcuu
CBETa»
33 WnTepdepennus cBera. Audpaxims bubnuoreka [IOK



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
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e

ceta. udpaxknronHas pemeérka

https://m.edsoo.ru/ff0ced22

HOHCpC‘-IHO CTb CBCTOBBIX BOJIH.

bubmuoreka [JOK

34 [Monsipu3zanus ceera https://m.edsoo.ru/ff0cf02e
OnTudeckue MpUOOPHI M YCTPOICTBA
35 U YCIIOBUS MX 0€30T1acCHOTO
MIPUMEHCHHUS
I'paHUIBI MPUMEHIMOCTH
36 KJIACCUYECKOW MEXAHUKH. bubnuoreka [JOK
[MocTynaThl crielMaibHOW TCOPUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEIILHOCTH
OTHOCHUTENBHOCTH
37 OJHOBPEMEHHOCTH. 3aMEJICHUE Etﬁlggplllcr;:izlcciziorﬁ/mc fa42
BPEMEHU U COKpaIlCHUE NITUHEI — :
OHeprus ¥ UMITYJIbC
38 PENATUBUCTCKOM YacThlbl. CBs3b bubnuoreka [IOK
MAcCChI C SHEPTHEH U UMITYJIHCOM. https://m.edsoo.ru/ffOcfc68
DHeprus NoKost
KonTtponbHas padota «OnrTuka. BuGmuotexa LIOK
39 Ooflf::zeie;iﬁ?w reopH https://m.edsoo.ru/ffOcf6f0
40 ®otonsl. Dopmyna I1nanka. bubnuoreka [JOK
DHEpPrus ¥ UMIYJIbC GOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBbITHE U HCCIIEI0BAHNE
bu6mmoreka [JOK
4 ggsgz(fizma' Ombirot A. T https://m.edsoo.ru/ffOcffc4
3akonbl pororddekra. YpaBHEeHHE
42 DunmrerHa g Gotosddekra. ﬁtlj[ISJsI'I;I/(r)r:eeIglscI)lc)ol’Ilf/ffO 4015e
«Kpacnas rpanuna» Gorodddexra " '
Jasnenue ceeta. Onbithl [1. H.
43 JlebeneBa. XUMHUYECKOE NEUCTBUE BH6H_HOTeKa HOK
N https://m.edsoo.ru/ff0d04a6
44 TexHudeckue ycTpoHcTBa U



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
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e
https://m.edsoo.ru/ff0d04a6

MPAKTUYECKOE TIPUMCHEHUE:
¢dhoTodMEeMEHT, POTONATUHK,
coJIHEeYHasi OaTapesi, CBETOIUOT

Pemenue 3aga4 mo remMe «JIeMEHTHI

bubmmorexa [{OK

45 KBAHTOBOM OITHKMNY https://m.edsoo.ru/ff0d0302
M b aTromMa Tomcona. OMBITEI

46 Pezggz)ognz na(l) p(;cgé)ﬂ;plg a- bubmorexa LHOK

https://m.edsoo.ru/ff0d091a
gactuil. [ImanerapHas MoJellb aToMa
bubmmoreka [{OK

47 Hocrynater bopa https://m.edsoo.ru/ff0dOafa
N3nygenue u noromenne (OTOHOB

48 IIpU NIEPEXOJIE AaTOMA C OJIHOTO bubnuoreka [IOK
YPOBHS SHEPTHH Ha APYroi. Buisr https://m.edsoo.ru/ff0dOafa
CIICKTPOB
Bonnosrle cBorcTBa YacTHIl. BoaHEBI

49 ne bpowuis. KopnyckyisipHo- bubnuorexa [JOK
BOJIHOBOW Ayanu3M. CIIOHTaHHOE U https://m.edsoo.ru/ff0d0ca8
BBIHYXJICHHOE U3Ty4YCHHE
OTKpBITHE PATUOAKTHBHOCTH.

50 OmnbrTer Pe3epdopaa mo bubnuoreka [JOK
OTIPEICIIEHUIO COCTaBa https://m.edsoo.ru/ff0d0fd2
PaJIMOAKTUBHOTO HU3TyYCHHS
CeowucTBa anbda-, 6era-, raMmma-

51 u3nydeHus. BiusHue
PaIMOaKTUBHOCTH HA KHUBBIC
OpraHU3MbI
OTKpBITHE IPOTOHA U HEUTPOHA.

52 N3otomnbl. Anbda-pacma. bubnnoreka [JOK
DNEeKTPOHHBIW M MO3UTPOHHBIA https://m.edsoo.ru/ff0d1162
Oera-pacnaj. ['amma-u3inydeHue
DHeprus CBS3U HYKJIOHOB B Anpe. Bubmorexa LIOK

53 SAnepuble peakuuu. SAnepHbIA

peaktop. [Ipo6iieMbl, MepCIEeKTHBEI,

https://m.edsoo.ru/ff0d1356



https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0ca8
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https://m.edsoo.ru/ff0d1356

9KOJIOTMYECKHE ACIIEKTHI SIACPHON
JSHEPIreTUKHU

54

DneMeHTapHble YacTuilbl. OTKPBITHE
Mo3uTpoHa. MeTo 1l HAOIIOICHUS U
PErucTpanyu 3JIEeMEHTapHbIX
yactul. Kpyrislii cron
«DyHaMeHTaIbHbIE
B3aMMOJACUCTBUS. EAMHCTBO
(hbU3UYECKOU KAPTUHBI MUPA»

bubmmoreka [{OK
https://m.edso0.ru/ff0d0e38

55

Bup 3se3nnoro neda. Co3Besaus,
SIPKHE 3BE3/IBI, TUIAHETHI, UX
BUAMMOE JBIKeHNE. CoHeaHast
cucremMa

56

Coumnne. CotHeuHast aKTUBHOCTD.
Wcrtounuk snepruu CoJiHIA U 3BE3]T

57

3BE3b1, UX OCHOBHEIE
XapaKTePUCTUKH. 3BE3/IbI TIaBHOW
MOCJIEI0OBATEIbHOCTU. BHYTpeHHee
cTpoeHue 38€311. CoBpeMeHHbIE
MPEJICTABICHUS O IPOUCXOKICHUHN U
sBosrory CoJIHIA U 3BE3 LT

58

Mineunbid [Iyte — Hama
lNanaktuka. [Tonoxenue u
nerokenue CouiHia B ["anaktuke.
I'anakTrku. YUepHbIE ABIPHI B sIpax
raJaKkTUK

59

Bcenennas. PasOeranue rajakTuK.
Teopus bonbioro B3pbiBa.
PennkroBoe uznyuenue.
MeraranakTuka

60

Hepermennsie mpo6aembl
aCTPOHOMHH

61

KonTposnpHast paboTa «1eMeHTHI



https://m.edsoo.ru/ff0d0e38

ACTPOHOMHMH U acTPO(PUIUKI

62

Ob6o6maromuii ypok. Ponb ¢pusuxu
Y aCTPOHOMHHU B SKOHOMHYECKOM,
TEXHOJIOTHISCKOM, COIHAIbHOM B
ITHYECKOH cdepax NesTeIIbHOCTH
YelIoBeKa

63

O6o06matomuii ypok. Posbs u mecto
(U3HMKHN ¥ aCTPOHOMUH B
COBPEMEHHOMN HAyYHON KapTUHE
MHUpa

64

O6o06matomuii ypok. Poib
¢uznueckoil Teopuu B
(hopMHUpPOBaHUHU TPEICTABICHHM O
(buznyeckoi KapTUHE MUpa

65

O6o06maromuit ypok. Mecto
(buznueckoi KapTUHBI MHpa B
0011IeM psiTy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbBIX
MPEJICTaBICHUN O TPUPOJIE

66

PesepBHbIil ypok. MaruuTHOE 10JI€.
DNeKTpOMarHUTHAs MHIAYKIUS

67

PesepBHbiit ypok. Ontuka. OCHOBBI
CHelHalbHOM Teopuu
OTHOCHUTEJIbHOCTH

68

Pesepubiii ypok. KBantoBas ¢usuka.
DneMeHThl aCTPOHOMUU U
acTpopU3NKU

bubmuoreka [JOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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