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IHHOACHUTEJIBHASA 3ATINCKA

[Iporpamma mo ¢usuke 6a30BOr0 YpOBHS Ha YpOBHE CpeOHEro oOmiero oOpa3oBaHUS
pa3paboTaHa Ha OCHOBE TMOJIOKEHHHA M TpeOOBaHMI K pe3yabTaraM OCBOCHHS OCHOBHOM
oOpa3oBaTelIbHOW MporpaMMel, mpenctaBieHHpix B @OI'OC COO, a Takke c yd€Tom
benepanbHOl pabouell MporpaMMbl BOCIIHUTAaHHS ¥ KOHILEMIMHM TPENOJaBaHUs Y4eOHOTO
npeamera «®Puszuka» B o0Opa3oBaTelbHBIX oOpranm3aunusx Poccuiickoit ~ ®Denepanuu,
peayin3yoUMX OCHOBHbIE 00pa30BaTeIbHbIE IPOIPAMMBI.

CopnepxaHue mporpaMMbl Mo (DU3HMKE HaIpaBleHO Ha (OPMHUPOBAHUE €CTECTBEHHO-
HayyHOU KkapTuHbI Mupa oOyyatomuxcs 10—11 kmaccoB npu oOyueHuu ux ¢usnke Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESTEIbHOCTHOTO Moixoa. IIporpamma no gusuke cOOTBETCTBYET
tpedoBanusaM PI'OC COO k miIaHUpyeMbIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMeTHbIM
pe3yiabTaTaM OOyuYeHHus, a TaKKe YYUTHIBAET HEOOXOJMMOCThb pPEaJU3alUH MEXKIPEAMETHBIX
CBsA3€M (U3UMKM C €CTEeCTBEHHO-HAyYHbIMU Y4eOHBIMU IpenMeTramMu. B Hell ompenensitorcs
OCHOBHbIE 1I€IM U3y4yeHUs (U3UKH Ha YPOBHE CpeIHEro oOumiero oOpa3oBaHMs, IUIAHUPYEMBbIE
pe3ynbTaThl OCBOEHHSA Kypca (HU3UKU: JIMYHOCTHBIE, MeETalpeAMETHble, NpeIMeTHble (Ha
0a30BOM ypOBHE).

[IporpamMma no gu3suke BKIIOYAET:

® IIJIaHUpYyEMbIE Pe3yJIbTaThl OCBOCHMS Kypca (pU3UKHU Ha 6a30BOM ypOBHE, B TOM UHCIIE

MpeIMETHBIE Pe3yabTaThl MO roJlaM O0yYEeHUS;

e cojepxaHue yueOHoro npeamera «Pusnkay mo rogam oOydeHusl.

dusnka Kak HayKa 0 HanboJiee 00IMMX 3aKOHAX MPUPOJIbI, BBICTYIAs B KAY€CTBE Y4€OHOTO
IpeaMeTa B IIKOJIE, BHOCUT CYHIECTBEHHBIN BKJIAJ B CHCTEMY 3HAHUN 00 OKpYXaroIleM MUpE.
[IkonbHBIA Kypc GUBHKA — CHCTEMOOOPAa3yIOMMUA JJIsi €CTeCTBEHHO-HAyYHBIX Y4YEOHBIX
MIPeIMETOB, MOCKOJIbKY (PU3NUECKHE 3aKOHBI JIS)KAT B OCHOBE MPOIIECCOB U SBJICHUI, H3ydaeMbIX
xuMueHr, ouosoruedt, pusmdeckoit reorpadueit u acrpoHomuei. lcnosb30BaHWE W aKTHBHOE
npuMeHeHne (GU3NYECKUX 3HAHUW ONpeNeNseT XapakTep U pa3BUTHE Pa3HOOOPa3HBIX
TEXHOJIOTUH B cdepe HHEPreTUKH, TPAHCIOPTa, OCBOEHHUS KOCMOCA, IOJYYEHHUS HOBBIX
MaTepHajoB C 3alaHHBIMU CBOWCTBaMU U Apyrux. M3ydenune Gu3uKu BHOCUT OCHOBHOM BKJIAJ B
(bopMHpOBaHHE €CTECTBEHHO-HAYYHON KapTHUHBI MUpPa 00y4aromuxcs, B GopMUpOBaHHE YMEHUI
MPUMEHSITh HAYYHBIM METOJ MO3HAHUS TIPU BHIMIOJHEHUHU UMHU Y4eOHBIX UCCIIEIOBAHUIA.

B ocHoBy kypca (pusuku st ypoBHS CpeAHETo 00IIero 00pa3oBaHUsl MOJIO0XKEH P UIeH,
KOTOPBIE MOKHO pacCMaTpUBaTh KakK MPUHIUIIBI €r0 MOCTPOCHHUS.

Hoes yenocmuocmu. B cOOTBETCTBUU € HEW KypC SBIJISETCS JIOTUYECKU 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX Pa3lesoB (DU3MKH, BKIIOYAET KaK BOIMPOCHI KIACCUYECKOM, TaK U
COBpEMEHHOM (PU3UKH.

Hoes zenepanuzayuu. B cOOTBETCTBUU C HEW MaTepuall Kypca (PU3MKU 00beAMHEH BOKPYT
¢usnueckux Teopuil. Benymum B Kypce sBuserca (OpMUpOBaHME TPEACTaBICHUH O
CTPYKTYPHBIX YPOBHSIX MaT€PHH, BELIECTBE U IOJIE.

Hoes eymanumapusayuu. EE€ peanuzanus npeanoyaraeT UCHOJIb30BaHUE T'YMAHUTApHOTO
noTeHuana Gu3nyeckoil HayKu, OCMBICIIEHUE CBA3M Pa3BUTUS (PU3UKH C pa3BUTHEM OOIIECTBA,
a TaKk)Ke C MUPOBO33PEHYECKUMHU, HDABCTBEHHBIMHU M 9KOJIOTHYECKUMHU MpoOIeMaMHu.

Hoes npuknaonoi nanpasnennocmu. Kype Gu3nku npeamnonaraet 3HakoMCTBO C HIMPOKHM
KPYroM TEXHUYECKHX M TEXHOJOTUYECKUX MPHUIIOKEHNN N3YUEHHBIX TEOPUI U 3aKOHOB.



Hoes sronocuzayuu peanusyercs IOCPEICTBOM BBEJIEHHUS D3JIEMEHTOB COJEpKaHu,
MOCBSIIEHHBIX KOJOTMYECKUM MpoOIeMaM COBPEMEHHOCTH, KOTOpPbIE CBSI3aHBI C Pa3sBUTHEM
TEXHUKHU M TEXHOJIOTUH, a TaKKe 00CYkKIeHUs MPOOIIEM PAllMOHAIBHOTO MPUPOJIOTIOIB30BAHUS U
HKOJIOTUYECKOH 0€301MacHOCTH.

CrepXHEBBIMH DJIEMEHTaMHU Kypca (HU3UKM Ha ypOBHE CpeIHero oO0Imero oOpa3oBaHUs
ABIISIIOTCS  u3ndeckue Teopuu ((HopMHUpOBaHHME MPEACTABICHHNA O CTPYKTYpE HOCTPOCHHS
¢u3nveckoil TeopuH, poiM (PYHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
MIPEJICTaBICHUSIX O IPUPOJIE, TPAaHULAX NPUMEHHUMOCTU TEOpHUH, IS ONMCAHUS €CTECTBEHHO-
Hay4YHBIX SIBJIEHUH U IPOLIECCOB).

CucTeMHO-NIesTeIbHOCTHBIN MOAX0/1 B Kypce (PU3UKU peaan3yercs Mpexae BCEro 3a Cuér
OpraHM3aly 3KCIEPUMEHTAIbHON JesTeNbHOCTH oOydaromuxcs. s 6a30Boro ypoBHsS Kypca
(GU3MKH — ATO HCHOJIB30BAHWE CUCTEMBI (DPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPHMEHTOB U
abopaTOpPHBIX PpabOT, KOTOphIE B TporpaMme Mo ¢u3nke oOBeAMHEHBI B OOUIMN CIUCOK
YUYEHUYECKUX MPAKTHUECKUX paboT. BelneneHue B yka3aHHOM IepedyHe JabopaTopHBIX padorT,
MPOBOJUMBIX JUIl KOHTPOJII M OLIEHKH, OCYIIECTBISETCS y4aCTHUKaMU 00pa30BaTeIbHOrO
rpolecca UCX0/i1 U3 0COOCHHOCTEH MIIaHMPOBaHUS U OCHalleHus kaOuHeTta Qusuku. [Ipu 3Tom
obOecrieunBaeTcs OBJIaJiIeHHE OOyJaloNIMMUCS YMEHHMSIMH IPOBOAMTH KOCBEHHbBIE H3MEpEHUS,
UCCIIEIOBAHUS 3aBUCUMOCTEH (PHU3MYECKMX BEJIMYMH U IOCTAHOBKY OIBITOB IO IPOBEPKE
MIPeI0KEHHBIX TUIIOTE3.

Bonbinoe BHUMaHME yAenseTcsl pelIeHUI0 pacyETHBIX M KaueCTBEHHBIX 3aj1ad. [Ipu stom
JUIA pacyETHBIX 3a]a4 IPUOPUTETOM SIBJISIOTCS 3a/1auM C SIBHO 33JaHHOM (pU3MUecKoil MOJAETBIO,
MO3BOJISIIOIINE TPUMEHSATh M3YUYEHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJHOTO pasjelna
Kypca, TaK U UHTErpupys 3HaHUS U3 pa3HbIX pa3aesnoB. J[Jis KaueCTBEHHBIX 3a/1a4 IPUOPUTETOM
SBIAIOTCS 3a/laHusi Ha OOBSICHEHHWE NpPOTeKaHWs (QU3NUYECKUX SBJICHUM W TIPOIECCOB B
OKpYXarolen >Xu3HH, TpeOyromiue BbIOOpa (U3MYECKON MOJETM Uil CUTyallud MPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBum ¢ TpeboBanmsimu DPI'OC COO k MarepuaabHO-TEXHUUYECKOMY
obecrieueHnI0 yuyeOHOro mnpoiecca 0a30BbI YpOBeHb Kypca (DM3MKH Ha YpPOBHE CPEIHEro
oOmiero o0pa3oBaHUs JOJKEH U3Y4aTbCid B YCIOBHSIX MPEIMETHOro kKaOuHeTa (U3UKU WIH B
YCIIOBUSAX MHTETPUPOBAHHOTO KaOMHETa MPEIMETOB €CTECTBEHHO-HAYYHOTO IMKiIa. B kabuHere
(bu3HMKKN 10KHO OBITH HE0OX0UMOE 1ad0opaTopHOE 000PYIOBAHKE ISl BHITOJHEHUS YKa3aHHbBIX
B IporpamMMe Mo (GU3MKE YYECHHYECKHX MPAKTUYECKUX paboT H JAEMOHCTPalMOHHOE
obopynoBaHue.

JlemoHcTpamoHHOe obOopynoBaHue (OpMUPYETCS B COOTBETCTBUU C MPUHIMIIOM
MUHUMAaJbHON OCTATOYHOCTH M 00OecrnedynBaeT MOCTAHOBKY IMEPEUYHCIECHHBIX B MpOrpaMMe 1o
(bu3MKe KIIOYEBBIX JEMOHCTpAlUi U1 HWCCIENOBAaHHUS HM3y4aeMbIX SBJICHHI M TPOIIECCOB,
SMIOUPUUYECKUX U (DYHIAMEHTANIbHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHHH.

JIaGopaTtopHOoe 00OpyAOBaHHE Al YYEHHYECKHX IMPAKTUYECKHX paboT (gopmupyercs B
BUJIE TEMAaTHYECKUX KOMIUIEKTOB M 00OecreyuBaeTcs B pacyére OJHOT0 KOMIUIEKTa Ha JIBYX
oOyyaromuxcs. TemaTudeckue KOMIUIEKTHI JIabOpaTOpHOro oOOpyNOBaHMs JOJKHBI OBITh
MIOCTPOEHBl HAa KOMIUIEKCHOM HCIOJIb30BAaHUU AHAJIOTOBBIX M IU(POBBIX NMPHOOPOB, a TaKkKe
KOMIBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BUJIE LIM(POBBIX J1JAOOPATOPHIl.

OCHOBHBIMU IIENISIMH U3Yy4eHHsI (PU3MKH B 00111eM 00pa30BaHUM SIBISIOTCS:

e (opMupoBaHHE HHTEpPECa M CTPEMJICHUS OOYYaIOUIUXCS K HAyYHOMY H3YYEHUIO

MPUPOJIBI, PA3BUTHE WX WHTEIUIEKTYaIbHBIX U TBOPUECKUX CIIOCOOHOCTEI;



pa3BUTHE TPEACTABICHUH O HAaydyHOM METOJe TO3HAaHUA U (HopMUpOBAHHE
HCCIIEI0BATENICKOTO OTHOIICHUS K OKPY)KAIOLINM SIBIICHUSIM;

(opMupoBaHHE HAYYHOTO MHUPOBO33PEHUS KaK pe3ylbTaTa W3Y4eHHUs] OCHOB CTPOCHHUS
MaTepuH U (yHIAMEHTAILHBIX 3aKOHOB (PH3UKH;

(dbopmMupoBaHre yMEHHI OOBSCHATH SBJICHHUS C UCIIOJIB30BaHNEM (DPU3NYCCKUX 3HAHUN U
HAyYHBIX JI0Ka3aTEIbCTB;

(dbopMupoBaHHe NMPEACTABICHUN O PO (PU3HMKH VI Pa3BUTHS IPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHH.

JlocTiokeHne 3TUX Leneld oOecreyrBaeTcss PEelIeHHeM CIEAYIOIUX 3a/Jad B Ipolecce
M3y4YeHUs Kypca (U3NKH Ha YPOBHE CPEHETO 0OIIero 00pa3oBaHus:

pHOOpeTeHNe CUCTEMBI 3HAHUM 00 oOHIMX (PU3NUECKHUX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPUSX, BKIIOYAs MEXaHUKY, MOJIEKYISPHYIO (PU3HUKY, dIEKTPOJUHAMUKY, KBAHTOBYIO
(U3HKY U 3JIEMEHTHI acTPO(PU3HKHY;

(¢bopMHUpOBaHME YMEHUN TPUMEHATH TEOPETUYECKHE 3HaHWUS Ui OOBSCHEHUS
¢u3znueckux SBICHUM B TpUpPOJE W JUIA TNPUHATHS NPAKTUUECKUX pEIIeHUH B
MMOBCETHEBHOM KM3HU,

OCBOEHHE CIOCOOOB pEeUIeHMs] pa3IMYHBIX 3a/Jad C SBHO 3aJaHHON (u3nueckoit
MOJENbIO, 3a/ay, TOJpa3yMEBAIOLIUX CAMOCTOSITENIbHOE co3/JaHue (u3nueckoi
MOJIeNH, aJIeKBaTHOM YCIIOBUSM 3a/1auH;

MMOHMMaHHe (U3NYECKUX OCHOB M IPHUHLMUIIOB JEWCTBUSI TEXHUYECKUX YCTPOICTB U
TEXHOJIOIMYECKHUX MPOLECCOB, UX BIUSHUSA Ha OKPYXKAIOLIYIO CPENY;

OBJIaZICHUE METOJAMH CaMOCTOSITENIbHOTO IUIAHUPOBAHUS M MPOBENEHUs (PU3NIECKUX
OKCIEPUMEHTOB, aHalIM3a W  UHTEpIpeTauuu  MHPOpPMALUHU,  ONpeAeIeHus
JOCTOBEPHOCTH MOIYYEHHOTO PE3YNbTATa;

CO3/IaHUE YCIIOBUH JJI1 PAa3BUTHUSI YMEHUH MPOEKTHO-UCCIEA0BATEIBCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha wmsydyenue ¢usnku (6a30BbIi YpOBEHb) HAa YpOBHE CpeAHero oOmiero oOpa3oBaHHS
oTBoauTcs 136 yacoB: B 10 kmacce — 68 yacoB (2 yaca B Henenmo), B 11 kimacce — 68 yvacoB (2
yaca B HEJIEIIO).

[Ipennaraemslii B mporpamme no pusuke nepedeHs J1a00paTopHbIX U MPAKTHUECKUX paboT
SIBJIIETCS PEKOMEHIOBAHHBIM, YYHMTEIb JEJaeT BBHIOOp MpOBeAeHHUS TabOpaTOpHBIX paboT u
OTIBITOB C YYETOM UHIUBUAYAIBHBIX 0COOEHHOCTEH 00yYarOMINXCs.



COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3uka 1 MeTOABI HAYYHOI0 O3HAHUSA
®usuka — Hayka o npupone. Hayunele MeTonpl mo3HaHUsA OKpyxarouiero mupa. Pomib
9KCIEPUMEHTA U TEOPUH B MPOLIECCE NO3HAHUS NPUPObl. DKCIIEPUMEHT B (pU3HKE.
MonenupoBanue (pU3NYECKUX SBICHUNA M mpolieccoB. Haydnsie rumnote3sl. Pusndeckue
3aKOHBI U TeOpuH. | paHHUIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB. [IpHHINIT COOTBETCTBUSI.

Pons m mecto ¢u3uku B (HopMHpOBaHMM COBPEMEHHON HayyHOW KapTHUHBI MHpa, B
MIPAKTUYECKON IEATEIbHOCTH JIFOJICH.

Jlemoncmpayuu
AHasnorosble U ITU(POBBIE U3MEPHUTEIBHBIC TPUOOPHI, KOMITBIOTEPHBIC JATUUKH.

Pazjnen 2. Mexanuka

Tema 1. Kunemamuxka

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

[Tepemernienne, CKOpPOCTh (CpemHsisi CKOPOCTh, MTHOBEHHAs CKOPOCTh) U YCKOPEHHE
MaTepuaIbHON TOYKH, WX MPOEKIIUH Ha OCH CHCTeMbl KoopauHaT. Clo)kKeHHe TepeMenieHu 1
CJI0’KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJWHEHHOE NBIWKEHHE. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U MEPEMELIEHUS MaTePUAIbHON TOYKU OT BPEMEHH.

CBoboaHoOe majieHre. Y CKOpeHrue CBOOOTHOTO TaICHHS.

KpuBonuueitHoe naBwxkeHue. [[BrkeHMEe MAaTepUAIbHOM TOYKHM IO OKPYKHOCTH C
MIOCTOSTHHOM MO MOJYJI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JUHEHHas ckopocTb. [lepumon u
yactoTa oOpaieHus. LleHTpocTpeMuTenbHOe yCKOPEHHE.

TexHuueckue yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHUE: CIUIOMETp, ABUKECHUE
CHaps0B, LICMHbIE U PEMEHHBIE MTEpEIAUH.

Jlemoncmpayuu

Mogenb cuctemMsbl OTCUETA, HIUTFOCTPALIMS KUHEMATUYECKUX XapaKTEePUCTUK JABUKECHHUS.

[IpeoOpazoBanue IBUKEHHI C UCTIOJIB30BAHUEM MPOCTHIX MEXaHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

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

N3mepenue yckopeHust CBOOOTHOTO MaCHHUSL.

Hamnpagnenue ckopocTH Ipy IBUKEHUHU 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomol

N3yueHnne HepaBHOMEPHOTO JABUKEHUS C IIEJIbIO ONPEEIICHUS] MTHOBEHHOM CKOPOCTH.

HccnegoBanue  COOTHOIIEHMS ~ MEXAYy  MOYTAMH, NPONACHHBIMM  TEJIOM  3a
MOCJIEI0OBATENbHBIE pPAaBHBIE IPOMEXYTKH BpPEMEHH IIPU PABHOYCKOPEHHOM JIBIDKEHHHM C
Ha4aJIbHOU CKOPOCTBIO, PABHOM HYIIIO.

N3yuenune nBUKEHUS MIApUKa B BI3KOM KUJIKOCTH.

N3ydenue nBukeHHs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. Junamuxa

[Tpunnun otHocurensHOCTH ['anuies. [lepsoii 3akoH HproToHa. MHEpIManbHbBIE CHCTEMBI
OoTcYéra.



Macca Ttema. Cwuna. [lpunnun cynepno3unmu cuil. Brtopoit 3akon Herotona ist
MaTepuanibHOM TOUKHU. TpeTuid 3akoH HproTOHA [17151 MaTe€pUaIbHbBIX TOYEK.

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 CKOJBKEHUS U cuia TpeHus nokos. Koaddumuent tpenus. Cuiia COpoTUBICHUS
MIpU ABMKECHUU TeJa B )KUJKOCTHU WJIH Ta3e.

[locTynarenbHo€e U BpalaTeabHOE JBUKEHUE a0COIOTHO TBEPAOTO TENa.

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

TexHuueckre yCTPOMCTBA W TPAKTUYECKOE NPUMEHEHHUE: TOAIIUITHUKY, JBI)KCHHE
HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBrnenne nHepLUUH.

CpaBHeHHE Macc B3aUMOJICHCTBYIOLIUX TE.

Bropoii 3akon HeroTona.

N3mepenue cui.

CrnoxeHnue cuil.

3aBUCHUMOCTb CHJIbI YIIPYTOCTH OT JAehopMalHu.

HeBecomocTts. Bec Tena npu yCKOpEHHOM MOAbEME U TTAJICHUH.

CpaBHEHME CHII TPEHUS TIOKOSI, KAYEHUS U CKOJIbKCHMSI.

VYcnoBust paBHOBecUs TBEPAOTO Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, n1abopamopHule pabomol

N3yuenune nemxeHus Opycka 1Mo HaKJIOHHOM TUIOCKOCTH.

HccnenoBanue 3aBUCUMOCTH CHJI YHPYTOCTH, BO3HUKAIOIIMX B MPYKUHE U PE3UHOBOM
oOpasiie, oT ux aedopmariuu.

HccnenoBanue ycnoBuid paBHOBECHs TBEPIOTO TeJa, UMEIOIIETO OCh BPAILlCHHUS.

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 mMatepuaabHOW TOukd. Teopema 00 M3MEHEHHHM KHHETUYECKOM
SHEPrUH.

[MoTenmmaneHas sueprus. [loTeHnuansHas s3Heprus ynpyro ae(GopMupoOBaHHOM MPYKUHBIL.
[ToTennmanpHas 3Heprus Teaa BOIM3U NOBEPXHOCTH 3eMIIH.

[ToTeHnManpHple W HEMOTEHIUANbHbIE CHIIbL. CBsi3b PaOOTHl HEMOTEHIIMAIBHBIX CHII C
M3MEHEHUEM MEXaHUYECKON SHEPTUU CUCTEMBI Tell. 3aKOH COXPAaHEHUSI MEXaHUUYECKOM YHEPrUu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

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

Jemoncmpayuu

3aKOH COXpaHEHUsl UMITYJIbCA.

PeakTuBHOE NBMXKEHUE.

[Tepexo moTeHIMATBHON PHEPTUHN B KHHETHUECKYIO M 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomul



N3yuenne aOCOMIOTHO HEYNPYroro yaapa C TOMOLIbIO ABYX OIMHAKOBBIX HHTSHBIX
MasiTHUKOB.

HccnenoBanue cBsizu pabOThl CHIIBI C M3MEHEHHEM MEXaHHYECKOH HHEpPruu Tena Ha
IIPUMEPE PACTSKEHUS PE3UHOBOTO JKI'yTa.

Pa3nen 3. Moaeky/sipHasi puznka u TepMoIHHAMHUKA

Tema 1. OcHo6bl MONEKYNAPHO-KUHEMUYUECKOU MeopUul

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KMHETHUYECKOM TEOPUHU U UX ONBITHOE 0OOCHOBAHUE.
BpoynoBckoe nBwkenue. Juddysms. Xapakrep HABMKEHHS € B3aUMOJICHCTBUS YaCTHUIL
BemecTBa. MoJieTl CTPOCHUSI Ta30B, KHAKOCTEM M TBEPABIX TeN M OOBICHEHHE CBOMCTB
BEIIECTBA HAa OCHOBE ATUX Mojenend. Macca u pa3mepbl Mosekyn. KosndecTBo Bemiectsa.
[Tocrositnnas ABoraapo.

TermmoBoe paBHoBecue. Temnepatypa u e€ nuamepenue. [llkana remneparyp Lenbcus.

Mogens uaeansHOro raza. OCHOBHOE YpaBHEHHE MOJEKYISIPHO-KHHETHYECKON TEopuu
UJeaTbHOTO Ta3a. AOCONIOTHash TeMIeparypa Kak Mepa CpeAHeW KHHETUYECKOW JHEepruu
TEeIUIOBOTO JABWKEHWS dvactui rasza. [llkama temmnepatyp KenbBuHa. ['a30Bbie 3aKOHBI.
VpaBuenune MenneneeBa—Knaneiipona. 3akoH [JanproHa. M3omponecchl B UAEaTbHOM Ta3e C
MMOCTOSTHHBIM KOJIMYECTBOM BellecTBa. [ 'paduyueckoe mpeacTaBIeHHe U30TPOIECCOB: N30TEPMA,
n30x0pa, n3obapa.

TexHudeckune ycTpoicTBa U MIPAKTUYECKOE TPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbpIThl, [OKa3bIBAIONIME JUCKPETHOE CTpPOEHHE BellecTBa, ¢ororpaduu  MOJIEKYIT
OPraHNYEeCKUX COCTMHECHUH.

OmnbiTel 10 AU GY3UN KUTKOCTEN U Ta30B.

Monenbs OpOYHOBCKOTO IBUYKEHUSI.

Monens onbita LlTepHa.

OnbIThL, JOKA3bIBAIOIINE CYILIECTBOBAHUE MEKMOJIEKYIIIPHOTO B3aUMOIEHCTBHSL.

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

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

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

Omnpenenenre Macchl BO3/AyXa B KIIACCHOM KOMHATe Ha OCHOBE H3MEpeHHl 00béMa
KOMHAaThI, JaBJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnenoBanue 3aBUCMMOCTH MEX/1y TapaMeTpaMy COCTOSTHUS Pa3peKeHHOT0 rasa.

Tema 2. Ocnogvl mepmoounamuku

TepmonnHamuueckas cucteMa. BHYTpeHHsAsI 3HEpPrusi TEPMOJUHAMUYECKOW CUCTEMBI U
criocoObl e€ m3meHeHusi. KonmnyectBo TeroTsl U pabota. BHyTpeHHsIs SHEPrUusi 0JHOATOMHOTO
UJeanbHOTO Ta3a. Buasl Temnonepenayu: TEMIONPOBOAHOCTb, KOHBEKIUS, U3JIyUeHUE. Y JelIbHast
TETII0EMKOCTD BellecTBa. KoJnuecTBo TEMIOTHI MPH TEIUIONepeaaye.

[Tonsitne 006 ammabGatHOM mporecce. IlepBeiit 3akoH TepmoauHaMmuku. [IpuMmeHeHue
MIEPBOTO 3aKOHA TEPMOJIUHAMUKH K M3ompoIieccaM. [ padudeckas mHTepIpeTaius paboThl rasa.

Bropoii 3akoH TepmoarnHaMuku. HeoOpaTuMoCTh MPOIIECCOB B MPUPO/IE.

TennoBbie MamuHbL. [IpuHIUTIBL AeiicTBUS TeMIOBbIX MamiuH. [IpeoOpa3oBanus SHEPTUU B
TeIUIoBbIX MamuHax. Koaddumuent noneznoro aeiictBusi TeruoBoil mammuel. [{ukn Kapho u
ero K03 QUIMEHT MOJIe3HOTO JeHCTBHSI. DKOJIOTUYECKHE MPOOIEMBbI TETIOOHEPT € TUKH.

TexHuueckre YCTpOWCTBA M MPAKTUYECKOE NPUMEHEHHE: JIBUTaTelb BHYTPEHHEIO
Cropanusi, ObITOBOM XOJOIUIBHUK, KOHTUITHOHED.



Jlemoncmpayuu

V3MeHeHne BHYTpEHHEH HSHEPIMM Tejla IMPH COBEPUICHWH pPaOOTHI: BBUIET MPOOKH W3
OYyTBUIKM TIOJl JIEHCTBHEM C)KaTOro BO3JyXa, HarpeBanue >(upa B JaTyHHOU TpyOKe MyTéM
TpeHus (BUICOAEMOHCTpAIINA).

W3menenne BHyTpeHHEN aHepruu (TeMrepaTypbl) Teja pu TeIionepeaaye.

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

Monenu napoBoii TypOUHBI, IBUraTelsl BHYTPEHHETO CTOPaHUsl, PEAKTUBHOT'O JABUTATEIIS.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue yaenbHOM TeIIOEMKOCTH.

Tema 3. Azpecammuvie cocmosanusn eewjecmea. Pazosvie nepexoonvt

[TapooOpazoBanne u KoHAeHcarus. Mcmapenue wu  kuneHue. AOCOJIOTHasT U
OTHOCHTEIIbHAS BIAXXHOCTh BO3ayxa. HackleHHbIN nap. YaenbpHas TerioTa mapooOpa3oBaHuUs.
3aBUCUMOCTb TEMIEPATYPhl KUIIEHUS OT JIaBJICHUSL.

Teépnoe Teno. Kpucraimuyeckue u amopdHbIie Tena. AHU30TPOTIUS CBOMCTB KPUCTAJIJIOB.

Kunkue xpucramnel. CoBpeMeHHble Marepuaibl. [lnaBnenue m kpuctamnuzauus. Y aenpHas
TeruioTa riasneHus. Cyonumanus.

VYpaBHEHHE TEIUIOBOTO OasiaHca.

TexHuueckne yCTpOWCTBA M TPAKTHYECKOE NPUMEHEHHUE: TUTPOMETP M TICUXPOMETD,
KaJIOPUMETP, TEXHOJOTHHM TIOJYYCHHs COBPEMEHHBIX MaTepuajioB, B TOM YHCIIC
HaHOMAaTePHAJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenue nmpu NOHWKEHHOM JaBJICHUH.

CriocoOb1 M3MEPEHUS BIAKHOCTH.

HaGnronenue narpeBaHus 1 TUTaBJICHUS KPUCTAIUIMYECKOTO BEIIECTBA.

JleMOHCTpaIms KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, rabopamoprvie pabomoi

N3mepeHne OTHOCUTEILHOH BIQKHOCTH BO3IyXa.

Pa3znena 4. DiiekTpoauHaMHuKA

Tema 1. Dnekmpocmamuka

OnekTpusanuss Tell. OJeKTpUYecKuid 3apsn. JIBa Buga 53IEKTpUYECKHX 3apsiioB.
[IpoBOAHMKH, AUIEKTPUKHU U MOJTYIPOBOAHUKN. 3aKOH COXPAHEHUS SJIEKTPUUYECKOTO 3apsiia.

B3aumopeiictBue  3apsipoB.  3akoH  Kymona. TodeuHblil  3iIeKTpUYECKHM — 3apsi.
Onektpuueckoe mnoJe. Hanpsxk€HHOCTh anekTpudeckoro mnois. [lpuHnun cynepno3unuu
ANEKTPUYECKUX MoJieh. JINHUM HanpsHKEHHOCTU AJIEKTPUUECKOTO TOJIS.

PaGora cun onektpoctatnueckoro mousd.  [loTeHmman. Pa3HOCTH MOTEHIMANOB.
[IpoBOIHMKH U TUATIEKTPUKHU B JIEKTPOCTATUYECKOM T0JIE. [[MdIeKTpruyecKas IpOHULIAEMOCTb.

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

TexHuyeckue yCTpOWCTBA M IMPAKTHUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL, JJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMJICHHE JJEKTPONPHOOPOB, KOHIEHCATOP, KOMHUPOBAIBHBIM
anmnapar, CTpyWHBIN IIPUHTED.

Jlemoncmpayuu

YCeTpoCTBO U IPUHLUII JEHCTBUS DJIEKTPOMETPA.

B3anmoneicTBue HadIEKTPU30BAHHBIX TEI.



DNEKTPUUECKOE TOJIE 3aPSKEHHBIX Tell.

[IpoBOAHMKHU B 3IEKTPOCTATHUECKOM MOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIUnIIeKTPUKH B 3JIEKTPOCTATHYECKOM II0JIE.

3aBUCUMOCTh  3JIEKTPOEMKOCTH IUIOCKOTO KOHJEHCAaTopa OT IUIOIIaJu IUIACTHH,
PACCTOSTHUSA MEXKTy HUMH U TUAJICKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsH>KeHHOTO KOHJIEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomoi

N3mepenue 351eKTpoEMKOCTH KOHIEHCATOPa.

Tema 2. [locmosannwtii 3nekmpuueckuii mok. Toku 6 paznuunsix cpedax

DNEeKTPUYECKUM TOK. Y CJIOBUS CYIIECTBOBAHUS JIEKTPUUECKOTO ToKa. MICTOUHUKM TOKa.
Cuna Toxka. [TocTOSTHHBIN TOK.

Hanpsokenne. 3akon OMa ai1s ygacTka LETH.

DnexTpuyeckoe COINPOTHBIICHUE. VYaensHoe COTNIPOTHBIICHUE BELIECTBA.
[TocnenoBarensHOE, NapauIeIbHOE, CMEIIAHHOE COEIMHEHNE POBOIHUKOB.

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

DNEeKTPOJABMIKYIAs CHJIAa U BHYTPEHHEE COMTPOTUBIICHHE UCTOYHHUKA TOKa. 3akoH Oma s
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3amMpIkaHUeE.

DneKTpOHHAs MMPOBOJIUMOCTD TBEPIBIX METAUIOB. 3aBUCUMOCTh COTTPOTUBIICHUS METAJIJIOB
oT Temrneparypbl. CBepXIpOBOIUMOCTb.

DIIEKTPUYECKHUI TOK B BakyyMe. CBOMCTBA 3JIEKTPOHHBIX MTyYKOB.

[HonynpoBoanuku. CoOCTBEHHass W MpPUMECHas MPOBOJUMOCTb MOIYIPOBOIJHHUKOB.
CaoiictBa p—n-niepexona. [TomynpoBoHUKOBBIE PHUOOPHI.

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

DJIEKTPUYECKHI TOK B razax. CaMOCTOSATENbHBIN U HECAMOCTOSTENBHBIN pa3psia. MoHus.
[Tnazma.

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

Jlemoncmpayuu

W3mepenue cuiibl TOKa U HAMPSHKCHHUSL.

3aBUCHUMOCTh COMPOTHUBICHUS IIWIMHIPUYECKUX TPOBOJHUKOB OT JJIMHBI, IUIOIIAIU
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

CMmenianHO€ cOeIMHEHUE MPOBOTHUKOB.

[Ipsimoe m3MepeHue >IeKTpOoABMKYIIEH cuibl. KOpoTkoe 3aMblkaHHME TalbBaHUYECKOTO
3JIEMEHTA U OLIEHKA BHYTPEHHETO0 COMPOTHUBIICHHUS.

3aBUCHUMOCTb COMPOTUBIICHUSI METAJUIOB OT TEMIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psa 1 NpOBOAMMOCTb BO3AyXa.

OHOCTOPOHHSSE TPOBOJIUMOCTD AUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

N3yuenune cMemaHHOTro COeAMHEHUSI PE3UCTOPOB.

W3mepenue SIeKTpOABMAKYIIEH CHJIBI HCTOYHMKA TOKA U €ro  BHYTPEHHETO
CONIPOTHUBIICHHUSL.



Habmonenue snexrponusa.

Me:knpeaMeTHbIe CBSI3H

Nzyuenne xypca ¢usmku 6azoBoro ypoBHs B 10 Kjacce OCYIIECTBISCTCS C YYETOM
COJIepKATENbHBIX MEKIPEIMETHBIX CBSI3€H C KypcamMM MaTeMaTWKH, OWOJIOTHH, XHMUH,
reorpaduu ¥ TEXHOJIOTHH.

Mesicnpeomemnuvie nouwamus, CBS3aHHBIE C HM3YYCHHEM METOJOB HAyYHOTO ITO3HAHMS:
SBJICHHE, HAYYHBIH (akT, Trumore3a, (usnyeckas BETUYMHA, 3aKOH, TEOpHs, HAOIIOJCHUE,
HKCTIIEPUMEHT, MOJICTTUPOBAHNE, MO/ICIb, U3MEPEHHE.

Mamemamuxa: pelieHHEe CHCTEMBbl YypaBHEHHMH, JHWHEWHas ¢GyHKuus, mapaboa,
runep0oIIa, uX rpaduKh ¥ CBOMCTBA, TPUTOHOMETPUYECKHE (PYHKIIUU: CHHYC, KOCHHYC, TaHTEHC,
KOTaHT€HC, OCHOBHOE TPHUTOHOMETPHYECKOE TOXKJIECTBO, BEKTOPHI M WX MPOCKIMH Ha OCH
KOOPJMHAT, CII0KEHNE BEKTOPOB.

buonocusn: mexanudeckoe BIKEHUE B XKUBOU npupoie, nudpdys3us, ocMoc, TerooOMeH
KHUBBIX OPTaHU3MOB (BHIIBI TETUIONIEPEIauH, TEIJIOBOE PABHOBECHE), DJICKTPUIECKUE SBICHUS B
YKUBOM IPUPOJIE.

Xumusi: TUCKPETHOE CTPOCHHUE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIDHAsE Macca, TEIJIOBBIE CBOWCTBA TBEPIBIX TEIN, JKUIAKOCTEH M Ta30B, DJICKTPUYECKUE
CBOWCTBA METAJIOB, DJIEKTPOJUTHIECKAS TUCCOIIUAIINS, TaThBaHUKA.

T'eoepaghus: BIaxHOCTH BO3yXa, BETPHI, OapoOMeTp, TEPMOMETP.

Texnonoeus: peoOpa3oBaHNE JIBMKEHHUH C MCIIOJIF30BAaHNEM MEXaHU3MOB, YIET TPEHHUS B
TEXHHMKE, TOJIIMITHUKK, HCIIOJIb30BAHME 3aKOHA COXpAaHEHHUS UMITyJIbca B TEXHHUKE (pakera,
BOJOMET W JpYrue), JABUTaTelb BHYTPEHHErO CropaHus, mapoBas TypOWHa, OBITOBOM
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTHH MOJIy4E€HUsI COBPEMEHHBIX MAaTepHAJIOB, B TOM YHUCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTUH,  DJEKTPOCTAaTHYeCKas  3alluTa,  3a3eMJICHHE
ANEKTPONPUOOPOB, KCEPOKC, CTPYHHBIA TNpPUHTEpP, AJIEKTpOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TAIbBAHUKA.

11 KJIACC

Pa3znen 4. diiekTpoauHaMHuKA

Tema 3. Maznummnoe none. I1eKmpoOMACHUMHAA UHOYKYUA

[locrosiHHble MarHuThl. B3anMoneicTBHE NOCTOSHHBIX MArHMTOB. MarHutHoe moJIe.
BekTop marauTtHOM nHAyKUuU. [IpuHIMO Cyniepno3uiy MarHUTHBIX MoJieH. JIMHUKM MarHuTHOM
nHayKuuu. KapTrHa nuHUNA MarHUTHOM MHAYKUIUU MOJISl HOCTOSIHHBIX MarHUTOB.

MarnuTtHO€E 1oJie IPOBOJHUKA C TOKOM. KapTuHa JWHMNA MHAYKUIMM MarHUTHOTO MOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO IMPOBOJHUKA, KATYILIKH C TOKOM.
OmneiT Opcreaa. BzaumoaeiicTBre NPOBOIHUKOB C TOKOM.

Cuna Ammepa, €€ MOyJIb U HalpaBIICHUE.

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

SBneHue HIEeKTpOMAarHUTHOM WHAYKUMHU. [lOTOK BeKTOpa MarHUTHOW HWHIYKIUH.
DNEeKTPOABMKYIIAS CHUJIa UHIAYKIMU. 3aKOH 3JIEKTPOMAarHUTHOW MHAYKIuK Dapajes.

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

IIpasuiio Jlenna.

NHnykTUBHOCTD. SIBIE€HUE CAMOMHAYKIMH. DIEKTPOABUKYILAsA CUIJIa CAMOUHTYKIIUH.



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 Awmrmepa.

[HevictBue cuiibl JIopeHIla Ha MOHBI SJIEKTPOJIUTA.

SIBneHue ANEKTPOMArHUTHON UHIYKIIUH.

[IpaBuiio Jlenna.

3aBUCUMOCTD AJICKTPOJBMIKYIIEH CHUIIbI MHIYKIIMU 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 siBieHUs 371€KTPOMArHUTHOM UHIYKIIMH.

Pa3nen 5. KoJsieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 31eKmpomMazHumHvle KOae0anus

KonebatenpHast cucrema. CBOOOIHBIE MeEXaHWYECKHME KoJyieOaHUsA. [apMoHHMUYecKHe
kosebanus. Ilepwon, dwacrora, amrumtyna W ¢asza kojeOanwit. [IpyXKWHHBIH MasSTHUK.
MareMaTuueckuii MasTHUK. YpaBHEHHUE TapMOHHYECKHX KojeOanuil. [IpeBpaimenue sHepruu
IIPU TapPMOHUYECKUX KOJIeOaHUSX.

Konebarenbubiit  koHTYp. CBOOOIHBIE 3JIEKTPOMAarHUTHBIE KOJeOaHUS B HACATHHOM
KoJeOaTebHOM KOHType. AHAJOTUsS MEXIy MEXaHWYeCKUMU U DIIEKTPOMArHUTHBIMU
konebanusamu. @opmyna ToMcoHa. 3aKOH COXpaHEHHS! SHEPTUU B UACATHLHOM KOJeOaTelIbHOM
KOHTYpe.

[IpencraBienne o 3aTyxaromuX KojeOaHUAX. BBIHYXIEHHbIE MEXaHMUYECKUE KOJIeOaHHUs.
Pe3onanc. BeiHykIeHHBIE 2IIEKTPOMArHUTHBIE KOJIEOaHUSI.

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

Tpanchopmarop. IIpousBoacTBo, mepenaya W HOTPeOICHUE DIEKTPUUECKON SHEPTUU.
DKOJIOTMYECKME PHUCKH TP NPOU3BOACTBE 3ieKTpod3Hepruu. KynbTypa wHcnosib3oBaHus
AJIIEKTPOIHEPTIUHU B TOBCEIHEBHOM )KU3HU.

TexHuueckre yCTpPOMCTBA M MPAKTUYECKOE TMPUMEHEHHE: DSJIEKTPUUYECKUN 3BOHOK,
reHepaTop NEPEMEHHOT0 TOKa, JIMHUHU AJIEKTpoIepeaay.

Jemoncmpayuu

HccnenoBanue nmapamMeTpoB KoseOaTeNbHON CUCTEMBI (MIPYKUHHBIA UM MaTeMaTHUeCKUN
MasiTHUK).

Habmonenue 3aTyxaronmx KoiaeOaHui.

HccnenoBanue CBOMCTB BEIHYK/ICHHBIX KOJIeOaHUH.

Habmonenue pe3onanca.



CBOOOTHBIE IEKTPOMArHUTHBIC KOJICOaHUSI.

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

Pe3onanc npu mocneaoBaTeIbHOM COCIUHEHUM 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 IEMHM M3 MOCIEAOBATEIbHO COEAMHEHHBIX
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.

[IIkana 37€KTPOMAarHUTHBIX BOJIH. [IpuMeHeHHE 37I€KTPOMArHUTHBIX BOJH B TEXHUKE U
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.

Habmronenue nuntepdepeHnu u qudpakini MEXaHHUECKUX BOJIH.

3BYKOBOH pPEe30HAHC.

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

HccnegoBanue  CBOWMCTB — 3JIEKTPOMATHUTHBIX — BOJH:  OTPa)K€HUE, IPEIOMIICHHUE,
noJsisipu3anus, 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.



CoOwuparoniue ¥ paccewBaromuie JHH3BL. ToHKas 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, MHKPOCKOTN, TEJIECKON, BOJIOKOHHAs ONTHKA, Iu(pakirmoHHAs
peméTKa, MOJIAPOUI.

Jlemoncmpayuu

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

[TonHOE BHYTpeHHEE OTpakeHne. Moienb CBETOBOIA.

HccnenoBanue cBONMCTB M300paKeHUH B JIMH3AX.

Moienn MUKpPOCKOIIA, TEJIECKOTIA.

HaGmronenue nntepdepeHiium crera.

Hab6nronenue qudpaknum cBeta.

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
['panuibl MPUMEHMMOCTH KJIACCHMUECKOW MeXaHUKHU. [locTynarsl crnenualbHOM TEOpUHu
OTHOCHUTEJIbHOCTU: WHBAapUaHTHOCTh MOJYJsl CKOPOCTH CB€Ta B BakKyyme, IPUHLUII
OTHOCHTEIBHOCTH DHHIITEHHA.
OTHOCHUTENBHOCTh OJJHOBPEMEHHOCTH. 3aMeJICHUE BPEMEHHU U COKPAILICHUE JJIUHBI.
DHeprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTULIBI.
CBs13b MaccChl € SHEPTUEN U UMITYJIbCOM PEISTUBUCTCKOM YaCTHUIIbI. DHEPrUsl OKOSI.

Pa3nen 7. KBanroBasi pusznka
Tema 1. Inemenmot K6aHMO60U ONMUKU
®otonbl. Gopmyna Ilnanka cBsi3u s3Hepruu GOTOHA C €ro YaCTOTON. DHEPrHsi U UMIYIbC
¢doToHa.
OtkpeiTue u uccienoBanue @orodpgekra. Ompitet A. I. CroneroBa. 3aKoHBI
¢dororddexra. YpapHenue DitHimTeitHa 115 potosaddexra. «KpacHas rpanuna» gorospgexra.
JaBnenue ceera. OnbiTel [1. H. JIeOenena.
XHUMHUYECKOE IEUCTBUE CBETA.



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

Jlemoncmpayuu
D013 PeKT HA YCTAHOBKE C IIMHKOBOH TIACTHHOM.
HccnenoBanue 3akoHOB BHEMIHETO (oTod(hheKTa.
Ceeroauo.
Conneunas 6artapest.
Tema 2. Cmpoenue amoma
Mopuens aroma Tomcona. OmbiTel Pesepdopna mo paccesauto o -dactui. [lnanerapHas
Mozens aroma. [loctynarel bopa. M3nydenue n norsnouieHrne (poTOHOB MpHU MEPEXo]e 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 M IPAKTUYECKOE NPUMEHEHHWE: CIEKTPaJbHbIM aHaJIN3
(criekTpockom), 1a3ep, KBAHTOBBIA KOMITBIOTED.
Jlemoncmpayuu
Mogens omnbiTa Pezepdopaa.
Omnpenenenre JJIMHBI BOJHBI JIa3epa.
Habntoenne nuHeHyaThIX CIIEKTPOB U3IIy4EHUS.
Jlazep.
Yuenuueckuii sxcnepumenm, nabopamopHule pabomol
Ha6nronenune nuHeHvYaToro crexkTpa.
Tema 3. Amomnoe aopo
OKCHEPUMEHTBI,  JOKa3bIBAIOIIUE  CII0OKHOCTH CTPOCHHS  sjpa. OTtkpeiTHE
paaunoaktuBHOCTH. OnBITH Pedepdopaa o onpeneneHno coctaBa pagJioakTUBHOIO H3JTyYEHUSI.
CgoiicTBa anbda-, 6eTa-, raMma-u3iaydeHus. BiusHue paguoakTUBHOCTU Ha JKUBbBIE 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 sape. SAnepHbie cuibl. Jledekt maccsl sipa.
SAnepublie peakuuu. Jlenenve u cuHTE3 SA€Ep.
SAnepubiii  peakrtop. TepmosimepHsiii cuHTe3. IIpoOreMbl W TEPCHEKTHUBBI  SACPHOMN
SHEPreTUKU. DKOJIOTUUECKHUE ACTIEKTHI SIAEPHON IHEPreTUKH.
DneMeHTapHble YacTullbl. OTKPBITHE TO3UTPOHA.
MeTo1b1 HAOMIOACHUS U PETUCTPALIUU DIIEMEHTAPHBIX YaCTHII.
OdyHaaMeHTanbHbIe B3auMoieiicTBus. EqMHCTBO (pr3nueckoit KapTUHBI MHpa.
TexHuueckre ycTpoNCTBa M NMPAKTHUYECKOE NMPUMEHEHHE: JO3UMETp, kamepa Buibcona,
SJICpHBINA peakTop, aToMHasi bomoa.
Jemoncmpayuu
Cu€TunK MOHM3UPYIOUIUX YACTHUII.
Yuenuueckuii sxcnepumenm, nabopamopsie pabomul
HccnenoBanue TpekoB 4acTuIl (0 TOTOBBIM (GoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMMH U ACTPOPU3NKHU



Oranbel  pa3BuTuUs  acTpoHoMuHu. llpukimagHoe W MHMpPOBO33PEHUECKOE  3HAUYEHUE
aCTPOHOMHUHU.

Bup 3Bé3nH0r0 HebGa. Co3Be3nus, spKue 3BE3/bI, IUTAHETHI, X BUAUMOE JBIKEHHE.

ConneuHas cucrema.

Connue. ConneuyHast akTuBHOCTb. Mcrounuk sHeprum ConHua u 3BE34. 3BE3ABI, HUX
OCHOBHBIE XapaKTEpUCTUKU. JluarpaMma «CHEKTpPaJIbHbI KJIACC — CBETUMOCTBY». 3BE3IbI
[JIaBHOM TOCJEI0BaTEIbHOCTH. 3aBHUCHUMOCTh «Macca — CBETUMOCTb» JUId 3BE3] TJIaBHOM
nocienoBareabHocTU.  BHyTpeHHee crpoeHue 3BE3A. CoBpeMEHHbIE IPEACTABICHUS O
MIPOUCXOXKAEHUU U 3BoJronu CoJlHLIa U 3BE3/1. DTalnbl KU3HU 3BE3L.

Muneunsiii [TyTs — Hamra I'anaktuka. [lonoxxenue u nemwxenue Connna B [N'anaktuxe. Tumsl
rajiakTuk. PanmoranakTuku u kBa3apsl. YEpHbIE ABIPHI B siApax rajlakTUK.

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

MacmrabHas ctpykTypa Beenennoit. Meraranaktuka.

Hepewénneie npoOieMbl acCTpPOHOMUH.

Yuenuueckue nabnrooenus

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

Habmonenus B teneckon Jlynsl, minaner, Mieunoro [lyrtu.

O6o0maronee NnoBTOpeHne

Ponp ¢u3uku w acTpOHOMHM B IKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIIBHONW U
THUYECKOM cdepax MesATeNbHOCTH 4YeNOBEKa, pojib W MeCcTOo (UMK U acTPOHOMHUHU B
COBPEMEHHOW HaydyHOW KapTUHE MHpa, pPOJb (Qu3nueckod Teopud B (HOPMHUPOBAHUH
MpEeACTABICHUHN 0 (U3NUECKONW KapTHHE MUPA, MECTO (PU3UIECKON KapTHUHBI MHPa B OOIIEM PsITy
COBPEMEHHBIX €CTECTBEHHO-HAYUHbIX MTPEICTaBICHHI O IPUpO/IE.

Me:knpeaMeTHbIe CBSI3U

N3yuenne kxypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocyliecTBiseTcss ¢ y4éToM
COJIep’KaTeNbHBIX MEXKIIPEIMETHBIX CBA3€H C KypcaMM MaTeMaTuKH, OHOJIOTUH, XUMHUH,
reorpauu ¥ TEXHOJOTHUH.

Meosicnpeomemnuvle nowsamusi, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAyYHOTO MO3HAHMS:
SBJICHUE, HAy4YHbIH (pakT, rumoresa, Qu3uyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOJEHUE,
AKCIEPUMEHT, MOICTTUPOBAHUE, MOJEIb, H3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbl YpaBHEHUH, TPUTOHOMETPUYECKHE (YHKIIUU: CHHYC,
KOCHUHYC, TAHTEHC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMM HAa OCH KOOPIHMHAT, CIOKEHHWE BEKTOPOB, MPOU3BOIHBIC 3JEMEHTAPHBIX (DYHKIIMIA,
MPU3HAKY NOJJ00US TPEYTOJIbHUKOB, OTIPeIeIeHNE IIOAIN TUIOCKUX GUryp U 00bEMa Tell.

buonocus: snekrpudeckue SBICHUS B XUBOW MpUpoje, KoleOaTelnbHbIE IBUKEHUS B
KUBOW TMPUPOJIE, ONTUYECKUE SIBJIECHUS B KUBOM MpUPOJE, NEHUCTBHE paJUallMM Ha KUBbIE
OpraHU3MBbI.

Xumusi: CTpOGHHE aTOMOB W MOJIEKYJ, KpUCTAJUIMYECKass CTPYKTypa TBEPIBIX TeT,
MEXaHHU3MBbI 00pa30BaHUs KPUCTAJUIMUECKON PEIIETKH, CIIEKTPAIbHBIN aHAu3.

l'eocpaghus: marHUTHBIE TIOJIOCA 3€MJIM, 3QJIEKH MArHUTHBIX pyl, GoTochEMKa 3eMHON
MIOBEPXHOCTH, IIPEICKA3aHNE 3EMIIETPACEHUH.



Texnonozusn: TMHUM BJIEKTPOIIEpENay, T€HEPATOp MEPEMEHHOIO TOKA, DJICKTPOABUIATED,
WHAYKIIMOHHAS TMeYb, pajnap, paJAuoNpUEMHHK, TeJIEeBH30p, aHTeHHa, Tenedon, CBY-meus,
MPOEKIIMOHHBIN anmapar, BOJJOKOHHAs ONTUKA, COJIHEYHAas OaTapesl.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30BAHMUA

OcBoenune yuebHOrOo mpenaMera «Dusmka» Ha ypoBHE cpemHero oOmiero oOpa3oBaHUS
(6a30BBIi  YpPOBEHB) JIOJDKHO  OOCCIECYHTH  JOCTIIKEHHE  CICAYIONIMX  JIMYHOCTHBIX,
MeTanpeIMETHBIX U MPEAMETHBIX 00pa30BaTeIIbHBIX PE3YJIBTATOB.

JIMYHOCTHBIE PE3YJIbTATBI

JIM9HOCTHBIE PE3YJBTAThl OCBOCHHS ydeOHOTO mpenmera «Du3uKa» TOKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOMIMXCSI PYKOBOJCTBOBATHCS C(OPMHPOBAHHONW BHYTpPEHHEH
MO3UIMEH JMYHOCTH, CHCTEMOW IIEHHOCTHBIX OpHEHTAIWid, TIMO3UTHBHBIX BHYTPEHHHUX
yOeXKIEeHU, COOTBETCTBYIOIIUX TPATUIMOHHBIM IIEHHOCTSM POCCHICKOTO  OOIIECTBa,
pacumpeHue KU3HEHHOTO OIbITa M OTBITa JIEATEILHOCTH B INPOLECCE peau3allil OCHOBHBIX
HaTpPaBJICHUN BOCITUTATEIBHON NESITETPHOCTH, B TOM YUCIIC B YACTH:

1) rpaxIaHCcKOro BOCIIMTAHUSA:

COPMHUPOBAHHOCTh  TPAXKMAAHCKOW TIO3MIMU  OOyJaroIerocss Kak aKTUBHOTO W
OTBETCTBEHHOTO YJIEHA POCCHUICKOTO OOIIEeCTBA;

MPHUHATHE TPAIUIMOHHBIX OOIEYETOBEYECKAX TYMAHUCTHUECKUX W JIEMOKPATHUECKUX
IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO NESTEIFHOCTh B WHTEpECaX T'PaXKTAHCKOTO OOIIECTBA,
Y4acCTBOBATh B CAMOYIPABJICHUU B 00pa30BaTEeIbHON OpraHU3aIliu;

YMEHHE B3aWMOJICHCTBOBATh C CONHAIBHBIMH HHCTUTYTAMH B COOTBETCTBHH C HX
(GYHKIUSMU ¥ Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOH NIESITETHHOCTH;

2) NaTPHOTHYECKOr0 BOCTIUTAHMS:

C(OPMHUPOBAHHOCTh POCCHHUCKOM IpaKTaHCKOW UICHTHYHOCTH, MATPUOTU3MA;

[IEHHOCTHOE OTHOIICHWE K TOCYJapCTBCHHBIM CHMBOJIAM, IOCTHXKCHHSM POCCHHCKHX
y4€HBIX B 00J1aCTH (DU3UKHA U TEXHUKH,

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMSI:

c(OPMHUPOBAHHOCTh HPABCTBEHHOTO CO3HAHMSI, STUYECKOTO TIOBEICHUS;

CIOCOOHOCTh OIICHUBATh CUTYallUI0 U MPHHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSCH
Ha MOPaJIbHO-HPABCTBEHHBIC HOPMBI M ICHHOCTH, B TOM YHCJIC B ICATEIILHOCTH YYEHOTO;

0CO3HAHME JIMYHOTO BKJIaJa B MOCTPOCHHE YCTOMYMBOTO OYAYILETO;

4) 3CTeTHYECKOr0 BOCIUTAHHMS:

ACTETUYECKOE OTHOIIIEHUE K MHPY, BKIIIOYAsk 3CTETUKY HAYYHOTO TBOPYECTBA, MPHUCYILETO
¢u3nyeckoit Hayke;

5) Tpya0BOr0 BOCIIMTAHHUSI:

UHTEpeC K pa3Iu4yHbIM chepaM mpodeccHOHATbHOM NeATeNbHOCTH, B TOM YHCIE
CBSI3aHHBIM C (U3UKOW U TEXHMKOW, YMEHHE COBepIlaTh OCO3HAHHBIA BbIOOp Oynymiei
npoeccuy 1 peain30BbIBATh COOCTBEHHbIE )KU3HEHHBIE IJIaHBbI;

TOTOBHOCTb M CIIOCOOHOCTh K 0Opa30BaHHIO M CaMOOOpa30BaHHIO B 001acTH (U3MKU Ha
MPOTSHKEHUH BCEH JKHU3HU;

6) PIKOJIOrHYecKOro BOCIIMTAHMA:

C(OPMHUPOBAHHOCTh HKOJOTHUECKOM KYIBTYpbl, OCO3HaHHME TJO0ATBHOIO XapakTepa
HKOJIOTUYECKUX MTPOOIIeM;



IJIAHUPOBAHUE U OCYILECTBICHUE JEUCTBUM B OKPYXAIOLIEH Cpele Ha OCHOBE 3HAHMS
LeJIed yCTOMYUBOIO Pa3BUTHS YEJIOBEYECTBA;

pacIIUpeHUe OMbITa JAEATEIbHOCTH OSKOJIOIMYECKON HAIpaBJIEHHOCTH Ha OCHOBE
UMEIOIIUXCS 3HAHUM 110 (PU3UKE;

7) HEeHHOCTH HAYYHOT' 0 MO3HAHUS:

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

0CO3HAHME IICHHOCTU HAYYHOW JESITEIHHOCTH, TOTOBHOCThH B MpOIEcCe M3YUYEeHUST (PH3UKU
OCYILIECTBIIATh IPOEKTHYIO U UCCIIEI0BATENbCKYIO JESITEbHOCTh MHIMBUYAIbHO U B TPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATHI

Ilo3HaBaTeIbHBIE YHHUBEPCATbHBIE YUeOHbIE el CTBUS
Ba3oBble JJornueckue aeiicTBUA:

CaMOCTOSITENIBHO  (DOPMYJIHPOBATh W aKTyadU3WpOBaTh MPOOJIEMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEJICIIATH TSN JIeATSIILHOCTH, 33]1aBaTh apaMeTPhl M KPUTEPHH UX JTOCTIIKEHUS;

BBISIBIISATH 3aKOHOMEPHOCTH M TIPOTHBOPEYHS B PACCMATPUBACMBIX (PH3NICCKUX SBICHUSIX;

pa3pabaTeIBaTh TUIAH PEHICHUS MPOOJIEMBI ¢ YIETOM aHAIN3a UMEIOIIUXCS MaTePHATBHBIX
1 HEMaTePUATBHBIX PECYPCOB;

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

KOOPJIMHUPOBATH M BBINIOJHATE PA0OTy B YCJIOBHSX PEATBLHOTO, BHPTYAIBHOTO |
KOMOWHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHBaTh KPEaTUBHOE MBIIIJICHUE ITPH PEIICHUH dKU3HEHHBIX MPOOJIeM.

Ba3oBble ucciienoBarebcKHe N1eiCTBUA

BJIQJICTh HAYYHOW TEPMHHOJIOTMEH, KIIOYCBBIMH MOHATHSIMH W METOJaMH (PH3UYECKOU
HAYKH;

BJIaJICTh HaBBIKAMU y4YCOHO-HCCIICIOBATEIILCKON M MPOCKTHOW JCSITEILHOCTH B 00JACTH
(U3HKH, CIOCOOHOCTBIO M TOTOBHOCTBIO K CAMOCTOSTEIBHOMY TTOMCKY METOJIOB PEIICHUS 3a/1a4
(U3HYECKOTO COJICPIKAHUS, IPUMEHEHHIO Pa3IMYHBIX METOJI0B TIO3HAHHSI,

BIIQJICTh BUJAMHU JCATEIBHOCTH IO IOJYYCHUIO HOBOTO 3HAHUS, €r0 HHTEPIIPETAIUH,
npeoOpa3oBaHUI0 W TMPUMCHEHHIO B PA3JIUYHBIX YYCOHBIX CHTYallUsX, B TOM 4YHCIE IpPU
CO3JaHUU Y4EOHBIX IPOEKTOB B 00JIACTH (PU3UKH;

BBISBJISITh TIPUYMHHO-CJICJICTBCHHBIC CBSI3M M aKTyaJlM3UpPOBATh 3aJady, BBIIBUTATh
TUIOTe3y €€ pelICHHs, HaXOJWTh AapTYMEHThI JUIS JOKa3aTejlbCTBA CBOMX YTBEPIKICHHIA,
3a/laBaTh MapaMeTpbl U KPUTEPUH PEIICHHUS,

aHAIM3UPOBATh TOJIYYCHHBIE B XOJE peHIeHHs 3aJaydl pPe3ylbTaThl, KPUTUYECKU
OIICHUBATh UX IOCTOBEPHOCTH, POTHO3UPOBATH U3MEHEHHUE B HOBBIX YCIOBHSIX;

CTaBUTh U (POpMyIHpOBaTH COOCTBEHHBIE 3aJaud B OOpa30BATENBHON AEATEIHHOCTH, B
TOM YHCTIe IPU U3yYEeHUH (PU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYAIIHsIM, OIEHUBATH MPUOOPETEHHBIN OIIBIT;

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

yMeTb UHTETPUPOBATH 3HAHUS U3 PA3HBIX MPEIMETHBIX 00JIacTeill;

BBIJIBUTATh HOBBIC UJICHU, TIpe/yIaraTh OPUTHHAIBHBIE TOIXO0AbI M PEIICHNUS;

CTaBUTH MPOOJIEMBI U 337a4H, 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, KOMMYHUKATUBHBIX W OpPraHU3alMOHHBIX 3a7ad € COONI0IEHUEM
TpeOOBaHUN IPTOHOMHKH, TEXHUKH 0€301TaCHOCTH, THTHEHBI, PECypcOCOepeKEHHsI, TPABOBBIX U
ATUYECKUX HOPM, HOPM HUH(POPMALIMOHHOW O€3011aCHOCTH;

co3JaBaTb TEKCThl (DU3NYECKOTO COJAEpk aHUs B pas3dU4HbIX (opMarax c Y4ETOM
Ha3HayeHus UWHQopManMM ¥ 1ENEeBOW ayAUTOPUM, BBIOMpas ONTUMAIbHYIO (QOopMy
MIPE/ICTaBICHUS U BU3YyaIU3alliH.

KoMmyHHnKaTUBHBbIE YHUBEPCAJIbHbIE YUeOHbIe 1eiiCTBUSL:

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

paCHOSHaBaTI) HpeJIHOCI)IJ'IKI/I KOH(i).]'H/IKTHI)IX CI/ITyaI_[I/II\/'I U CMiAT4YaTh KOH(i)J'II/IKTI)I;

pPa3BEPHYTO M JIOTUYHO M3JaraTh CBOIO TOYKY 3pPEHHUS C HCIIOJIH30BAHUEM SI3BIKOBBIX
CPEICTB;

MMOHUMATh U UCIOJIB30BaTh MPEUMYIIECTBA KOMaH/IHON U HHIUBUAYAIHON paOOThI;

BBIOMpATh TEMATHKy M METOJIbI COBMECTHBIX NEMCTBHI C y4€TOM OOUIMX HHTEPECOB U
BO3MOKHOCTEH Ka)KJ0TO UjIeHA KOJIJICKTHBA;

NMPUHUMATh II€JIM COBMECTHON JESATEIHHOCTH, OPraHU30BBIBATH M KOOPJIWHUPOBATH
JNEUCTBUA MO €€ JOCTHMKEHMIO: COCTAaBJIAThH IUIAH JEHCTBUHM, pACIPENENATh POJH C YYETOM
MHEHHH Y9aCTHHKOB, 00CY)X/1aTh pe3yIbTaThl COBMECTHOU pabOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOTO YJ4aCTHUKA KOMAHJbI B OOIIHMI pe3yabTar
10 pa3paboOTaHHBIM KPUTEPHIM;

npeiaraTh HOBBIE IMPOEKTHI, OICHUBATh HJICH C TO3WIMHA HOBHU3HBI, OPUTMHAIBHOCTH,
MPAKTUYECKOMW 3HAYMMOCTH,

OCYIIECTBJISITh TO3UTUBHOE CTPATETHMUECKOE IIOBEJICHUE B PA3JIMYHBIX CUTYaIHsX,
MPOSIBJISITH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITHATHBHBIM.

PeryasiTuBHbIe yHUBepcabHbIEe YUeOHbIE 1eliCTBUA
Camoopranuszanmsi:
CaMOCTOSITENIbHO OCYILECTBJIATh MO3HABATENIbHYIO JESITENbHOCTh B 00JacTu (PU3UKU U
aACTPOHOMUH, BBISIBIISIT MPOOJIEMBI, CTABUTH U ()OPMYIUPOBATH COOCTBEHHBIE 3a/1a4H;
CaMOCTOSITEILHO COCTaBJISATh IJIaH PEHICHUs] PACUETHBIX M KAYECTBEHHBIX 3ajay, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboThl ¢ YYETOM HMEIOIIUXCA PECypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U NMPEANIOYTEHUM;
JIaBaTh OLEHKY HOBBIM CUTYallUsIM;
paciupsATh paMKH yueOHOTO MpeAMETa Ha OCHOBE TUYHBIX MPEANOYTCHUH;
JieNaTh OCO3HAHHBIM BBIOOP, apryMEHTUPOBAaTh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelIeHue;
OIICHUBATH MPUOOPETEHHBIN OTIBIT;
CrocoOCcTBOBaTh (HOPMHUPOBAHHIO U TIPOSIBICHUIO OPYIUIUH B oOnactu  (pusmkwy,
MTOCTOSIHHO TOBBINIATH CBOM 00pa30BATENbHBIN U KYJIbTYPHBIH YPOBEHb.
CaMOKOHTPOJIb, SMOLMOHAIbHBIN HHTEJJIEKT:



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

BJIaJIETh HABBIKAMM TIO3HABATENILHON pedIIeKCHU KaK OCO3HAHHUS COBEpPIIAEMbIX NeHCTBUN
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;

IIPUHUMATh MOTHBBI U a@pTYMEHTHI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

MIPUHUMATh MOTHBBI U apTyMEHTBI IPYTUX MPU aHAINU3E PE3yJIbTaTOB AEATEIbHOCTH;

MPU3HABaTh CBOE MPaBO U MPABO APYrUX HA OIINOKH.

B nporecce noctuxkeHus IMYHOCTHBIX PE3YIbTATOB OCBOEHUS MPOTrpaMMBbl IO (pU3MKeE ISt
YpOBHSI CpeliHero obiiero oopa3oBaHusl y 0OydarOIINXCsS COBEPIICHCTBYETCS dMOIIMOHATBHBIN
MHTEJJIEKT, IPeANoaraiomui chopMupOBaHHOCTD:

CaMOCO3HAaHUs, BKJIIOYAIOIIEr0 CIOCOOHOCTh OHUMATh CBOE SMOLIMOHAIBHOE COCTOSIHUE,
BHJICTh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOITMOHAIBHOU c(hephl, OBITH YBEPEHHBIM B ceOe€;

caMoperyJiupoBaHus, BKJIIOYAIOIIETO CaMOKOHTPOJIb, yMEHHE MPUHUMATH
OTBETCTBEHHOCTh 3a CBOE IIOBEIEHHUE, CIHOCOOHOCTh aJalTHPOBATHCS K HMOLMOHAIBHBIM
M3MEHEHUSIM U IPOSBISATh THOKOCTh, OBITH OTKPBITHIM HOBOMY;

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

SMIATHH, BKJIIOYAIOLIEH CMOCOOHOCTh MOHMMATh AMOLMOHAIBHOE COCTOSHUE JIPYTHX,
YUUTBIBATh €T0 MPU OCYILECTBICHUH OOIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U COTIEPEKUBAHMUIO;

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

MNPEIMETHBIE PE3YJIBTATbBI

K xoniy oOyuenust B 10 kiacce npeaMeTHble pe3ylbTaThl Ha 0230BOM YPOBHE JIOJKHBI
oTpaxarb c(hOPMHUPOBAHHOCTh Y OOyUYAIOUINXCS YMEHHI:

JIEMOHCTPUPOBATh Ha MpUMeEpax poJib U MecTo (HU3UKH B (OPMUPOBAHUU COBPEMEHHOMU
HAayYHOW KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU M TEXHOJOTHH, B MPAKTHUECKOI
NeSITeNLHOCTH JIIOZICH;

YUUTBHIBATh TPAHUIBl MPUMEHEHHS] H3YUYEHHBIX (PU3UYECKHX MOJeNeil: MarephalibHas
TOYKa, MHEepUUalbHas CUCTeMa OTCYETa, aOCONIOTHO TBEPAOE TENO, MACANbHBIA Tra3, MOIENU
CTPOEHUS Ta30B, )KUJIKOCTEH W TBEPABIX TEJ, TOUCUHBIH DHIIEKTPUYECKUN 3aps] MpU pelIeHUU
buznueckux 3auay;

pacrno3HaBaTh (QHU3WYECKHe SBICHHUS (TPOIecCh) U OOBSACHATH MX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYISIPHO-KMUHETUYECKONM TEOPUM CTPOEHUS BEIIECTBA W AJIEKTPOJAWHAMUKHU:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPsIMOJMHEWHOE MIBH)KEHHE, CBOOOJHOE TaJeHHE Tell,
JIBUKEHHE 10 OKPY)KHOCTH, HHepIus, B3auMmojeictBue ten, auddysus, OpoyHOBCKOe
JBUKEHHE, CTPOCHHE XUAKOCTeH M TBEPABIX Tell, U3MEHEHHE 00bEMa Tel MpU HarpeBaHUU
(oxyakieHnn), TeIJIOBOE paBHOBECHE, HCIIApEHHe, KOHACHCAIUS, TNIaBIICHUE, KPUCTAIITU3aIlN,
KHUIIEHUE, BIAXKHOCTh BO3/YyXa, MOBBIICHUE NABJICHUS ra3a MPU €ro HArpeBaHUU B 3aKPBITOM
COCyJle, CBS3b MEXIYy MapaMeTpamMu COCTOSHMS ra3a B H30IpOlieccax, JJIEKTpU3auus Ted,
B3aUMOJICIICTBUE 3apAJIOB;



OIMCBHIBATH MEXAaHMUYECKOE IBM)KEHUE, UCIOJB3Ys (PU3MUECKHE BEITUYMHBI: KOOPHHATA,
IIyTh, NEPEMEILEHNE, CKOPOCTh, YCKOPEHHE, Macca Teja, CHa, UMIYIbC Tejla, KMHETUYecKas
SHEprus, MOTEHIMabHAs SHEPrus, MeXaHudeckas paboTa, MeXaHHYecKass MOIIHOCTb; NpHU
ONMMCAaHUM TPABWIBHO TPAKTOBaTh (U3UYECKUH CMBICH HCIOJB3YyEMBIX BEIMYHH, HX
0003HAYCHHSI ¥ €JMHHUIIBI, HAXOAUTH (POPMYIIbI, CBA3BIBAIOIINE JAaHHYIO (PH3UYECKYIO BEITHUNHY
C IpYrUMH BEIMYHUHAMU;

ONMCHIBaTh H3YyYEHHBIE TEIJIOBbIE CBOICTBA T€l U TEIUIOBBIE SIBJICHUS, HCIOJb3Ys
¢u3nveckue BENWYHMHBL: JaBJICHHE Ta3a, TEMIeparypa, CpenHsisi KHHETHYEeCKas OSHEprus
Xa0TUYECKOTO JIBUKEHHUSI MOJIEKYJ, CPEIHEKBaJpaTU4yHasi CKOPOCTb MOJIEKYJ, KOJIHUYECTBO
TEIIOThI, BHYTPEHHSISI dHEprusi, padora rasza, kodG(UIKEHT MOJE3HOro AECWCTBUS TEMJIOBOIO
JBUTATENs; IPU ONTUCAHUH MPABUIIBHO TPAKTOBATH (PU3MUECKUI CMBICI HCIOJIb3YEMBIX BEIMUUH,
uX O0003HAYEHUS M EIUHMIIBI, HAXOJUTh (OPMYJbI, CBS3bIBAIOIIME JaHHYI (U3NYECKYIO
BEJIMYMHY C JPYTHMHU BEJTMUMHAM;

OTMCHIBATh M3YYECHHBIE SJIEKTPUUYECKUE CBOWCTBA BEIIECTBA M AJIEKTPUUYECKUE SBIICHUS
(mpo1iecchl), UCIOJIB3YST (PU3NYECKUE BEIMYUHBL: AJNEKTPUUYECKUI 3apsijl, AJIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TMOJISA, TOTEHIMAN, Pa3HOCTh MOTEHIIMAJIOB, MpPH ONHCAHUU MPAaBUIBHO
TpakToBaTh (U3NYECKUI CMBICT HCHOJIb3YEMbIX BEIUYMH, UX OOO3HAUEHHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PM3MUYECKYIO BEIMUUHY C APYTUMU BETUYUHAMU;

aHAJIM3UPOBATh (U3UYECKUE TMPOILECCHl U SIBJICHUS, UCHOJb3ys (QU3MYECKUE 3aKOHBI U
MPUHLHAIBL: 3aKOH BceMupHoro tarorenus, I, II u III 3axonsl HproTOHA, 3aKOH coXpaHeHUs
MEXaHWYECKOM DHEPIUH, 3aKOH COXPAaHEHUS MMILYJIbCA, IPUHLHUI CYIEPIO3UIIMNA CUJI, TIPUHIUIT
PaBHONPABHs MHEPLUHUAIBHBIX CUCTEM OTCYETA, MOJEKYIIPHO-KUHETHYECKYIO TEOPHIO CTPOCHUS
BEIIECTBA, a30BbIC 3aKOHBI, CBA3b CPEAHEH KHHETHMYECKOW HHEPIMH TEIUIOBOTO JIBHYKEHMS
MOJIEKYJI C aOCONIOTHOW TeMIepaTypoi, MEPBBIA 3aKOH TEPMOJMHAMHKH, 3aKOH COXpaHEHUS
JIEKTPUUYECKOro 3apsaa, 3akoH KynoHa, mpu 3TOM pa3nuyarh CIOBECHYIO (OPMYIHPOBKY
3aKOHA, €r0 MaTeMaTHYECKOE BbIPAXKEHUE U YCIIOBUS (IPaHUIIbI, 0071aCTH) IPUMEHUMOCTH;

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

BBITMIOJIHATh 3KCIEPUMEHTBl 110 MCCIIEJOBAHUIO (PU3MUECKUX SBJIEHUH M IPOLIECCOB C
UCIOJb30BAHUEM IMpPSMBIX M  KOCBEHHBIX H3MEpPEHUH, Impu 3ToM  (GOpMYJINpOBAThH
npobiemy/3agayy M TUIOTE3y Y4eOHOrO AKCIEPUMEHTa, CcOOMpaThb YCTAaHOBKY M3
IIPEUI0KEHHOr0 000pYA0BaHUs, IPOBOUTH ONBIT U (POPMYIIUPOBATH BBIBOJIbI;

OCYLIECTBIIATh MpPsIMbIE U KOCBEHHBbIE M3MEPEHUs (PU3MUECKUX BEIMYMH, INPU ITOM
BbIOMPATh ONTHUMAJbHBIA CIIOCOO W3MEPEHHs M HUCIOJb30BAaTh HM3BECTHbIE METOJbl OLIEHKH
IIOTPEIIHOCTEN U3MEPEHUN;

UCCIIeIOBaTh 3aBUCUMOCTH MEXAy (U3MUECKUMH BEJIUYMHAMH C MHCIOJb30BaHUEM
OpSMBIX H3MEPEHUH, TNpPH 3TOM KOHCTPYUPOBaTh YCTAHOBKY, (HUKCHPOBATH pPE3YJIbTaThl
MOJIy4EHHOM 3aBUCHUMOCTH (PU3MUYECKHX BEIMYHMH B BHUJE TaOiMIl U IpadUKOB, J1eaTh BBIBObI
II0 pe3yJIbTaTaM MCCIEI0BaHMS;

coOmoaTh MpaBuia O€30MACHOrO TpyJda NpHU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOTO OSKCHEpUMEHTa, Yy4eOHO-MCCIIEOBATEIbCKOM UM TMPOEKTHOW JEATENIBHOCTUH C
HCIOJIb30BAHNEM MU3MEPHUTEIBHBIX YCTPOICTB U 1aO0PaTOPHOTO 000PYAOBaHUS;

pemaTh pacuéTHBIE 3aJaud C SBHO 3aJaHHOM (U3MUECKOW MOJIENbIO, HCIONb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJN3a YCIOBHS 3a7aull BHIOMPATh (HPU3NUECKYIO
MOJIeNb, BBIIENATh (DU3NYECKHE BEIMYMHBI U (OPMYINbI, HEOOXOAUMBbIE Ul €€ peleHHs,
MIPOBOJIUTH PACUETHl M OLIEHUBATh PEAbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,



pelaTh KaueCTBEHHBIE 3aJaud: BBICTPAWBATh JIOTMYECKH HENPOTUBOPEUUBYIO ILIETIOUYKY
paccyXJIeHHUl ¢ ONOPON Ha N3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PM3UUECKUE SIBIICHHS,

UCIONB30BaTh MPH pEIICHHH Y4eOHBIX 3a7ad COBpPEMEHHbIE HH(POPMAIIOHHBIC
TEXHOJIOTHUM JUIsl NIOMCKA, CTPYKTYpPUPOBAHUS, MHTEPIpPETAlMM U IPEJICTaBICHUs y4yeOHOW U
Hay4YyHO-TIONYJISIPHONM HMH(POpMalMK, IOJYYEHHOH M3 PA3JIMYHBIX HCTOYHUKOB, KPUTHUECKU
aHAJIM3UPOBATh MOIY4aeMyI0 HH(POPMALIKIO;

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

UCIIONb30BaTh TEOPETHYECKHWE 3HAHWA 1O (U3UKE B TOBCEAHEBHOW JKHU3HU IS
obecrnieueHrs 0€30MacHOCTH MpHU OOpAIEeHUH ¢ TPUOOpPaMU U TEXHUUYECKUMHU YCTPOICTBaMHU, JUIs
COXPAHEHHS 3/I0pOBbS U COOIO/IEHUSI HOPM IKOJIOTHYECKOTO MOBEACHUSI B OKpYXKarolleil cpene;

paboTaTh B IPyIIIIE C BHIIIOJHEHUEM PA3JIMYHBIX COLMAIBHBIX POJIEH, IIaHUPOBATh 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 oOyuenust B 11 kiacce npeaMeTHble pe3ylbTaThl Ha 0a30BOM YPOBHE JIOJKHBI
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
JeSITeIbHOCTH JIFOJIEH, LIEJIOCTHOCTD U €IMHCTBO (PU3NYECKONW KapTHUHBI MUDA;

YUUTHIBATh TIPaHMIBl IPUMEHEHUS HW3YYCHHBIX (U3MUECKUX MOJENeH: TOYeuHbIN
NIEKTPUUYECKUH 3apsil, JIyd CBeTa, TOYEYHBIM HCTOYHUK CBeTa, fAJE€pHas MOJEIb aToMa,
HYKJIOHHAsl MOJIEJIb aTOMHOT0 si/ipa IpH peleHnH GU3NYECKHX 3a/1a4;

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
UHAYKIMS, JAEHCTBHE MarHUTHOTO II0JI1 Ha IPOBOJHUK C TOKOM M JBWXKYLIUICS 3apsn,
3JIEKTPOMArHUTHbIE KOJICOAHUS U BOJIHBI, IPSIMOJIMHEHHOE PacIpOCTPaHEHUE CBETA, OTPaKEHHE,
npejaoMieHue, HHTepdepeHuus, Audpakuus W MHOJApU3aLUs  CBETa, JUCIEpCUs CBeTa,
dhoTornekrpuueckuii 3¢ dexT (GororddekT), cBeToBOE NaBlieHHE, BOSHUKHOBEHUE JIMHEHUATOTO
CIIEKTpa aToMa BOJIOPOJa, €CTECTBEHHAs! U UCKYCCTBEHHAsl PaJMOAKTUBHOCTb;

ONMCBIBATh H3YYEHHBIE CBOMCTBA BEILECTBA (3JIEKTPUUECKUE, MArHUTHbBIE, ONTHYECKUE,
AJIEKTPUYECKYIO MPOBOJUMOCTb PA3JIMYHBIX CPEll) U 3JIEKTPOMArHUTHBIE SIBJIEHUS (TPOLIECCHI),
UCTOJb3ys (U3UYECKUE BEJIMYMHBL: 3UIEKTPUUECKUH 3apsijl, cuUja TOKa, »HIIEKTPUYECKOe
HanpsHKeHUE, JIEKTPUYECKOE CONPOTUBIICHHUE, PA3HOCTD MTOTEHIMAJIOB, AJIEKTPOABIKYIIAs CUIIa,
paboTa TOKa, MHIYKLUUS MarHUTHOTO MoOJiA, cwia Amnepa, cuia JlopeHna, MHIyKTHUBHOCTb
KaTyIIKH, SHEPrus SJIEKTPUYECKOI0 M MAarHUTHOTO TOJIeH, MepHoj] W 4YacToTa KojeOaHWil B
Kosie0aTeIbHOM KOHTYpE, 3apsii U CHJla TOKAa B MpOIlecce FapMOHUYECKUX HJIEKTPOMAarHUTHBIX
KosebaHul, (POKyCHOE paccTOSHHME M OINTHYECKas CWIa JHMH3bI, MPU ONUCAHUU TNPABUIIBHO
TPAaKTOBaTh (U3MUECKUIl CMBICT HCIOJIb3YeMbIX BEIMYUH, HUX OO003HAUYEHUS M EIUHMIIBL,
yKa3bIBaTh ()OPMYIIbI, CBS3BIBAIOIINE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTMMU BEIMUYUHAMU;

ONMCBHIBATH M3YYEHHbIE KBAHTOBBIE SBJIEHUS M MPOLECCHI, HCIOJB3YSd (U3NUYECKUe
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4acTOTa CBETA, DHEPIUd U
uMIynbc (GOTOHA, MEPHOJ IOJIypacrajna, SHEPrus CBSI3M AaTOMHBIX sJiep, NpPU OMUCAHUHU
NPaBUIBHO TPAKTOBaTh (PU3NYECKUIA CMBICI HCIOJb3YEMBIX BEJIWYMH, UX OOO3HAYCHHS H



€IMHUIIBI, YKa3bIBaTh (POPMYIIBI, CBSI3BIBAIOIIME AAHHYIO (DPU3UYECKYIO BEIUYHMHY C IPYTUMHU
BEJIMYMHAMH, BBIYUCIIATH 3HAYCHUE (PU3UUECKOI BETHUUHBI;

aHATM3UPOBATh (PU3MUECKHE MPOIECCHl U SBJICHUS, MCIONB3yd (DPU3MYECKHE 3aKOHBI U
NpUHOMNBL:  3akoH Owa, 3aKoHbl IOCJIEJOBATENBHOIO M IAPAJUIENbHOIO COEIMHEHUS
MPOBOJHUKOB, 3akoH JDkoyms—JIeHuna, 3akoH  JJIEKTPOMAarHUTHOW  WMHAYKUHMH, 3aKOH
MPSIMOJIMHENHOTO PaclpOCTPaHEHUs CBETAa, 3aKOHBl OTPAKEHUsI CBETAa, 3aKOHbI IPEIOMJICHUS
CBETa, ypaBHeHHME OWHIITEHHa 1A (QoToddderTa, 3aKOH COXpAaHEHHS DSHEPTHH, 3aKOH
COXPAaHEHHUs HMIIYJbCa, 3aKOH COXPAHEHUS DJIEKTPUUYECKOrO 3apsiia, 3aKOH COXpaHEHMUS
MaccoBOr0 4HcIa, NocTyaaTsl bopa, 3akOoH pajMOaKTUBHOTO paclaja, MpU 3TOM pa3indarb
CIIOBECHYIO (DOPMYIHMPOBKY 3aKOHa, €ro MaTeMaTU4YeCKOE BbIpaK€HUE M YCJIOBHS (IPaHULBL,
o0yacTi) IPUMEHUMOCTH;

OTIPE/IENATh HaIlpaBJIEHWE BEKTOpa WHAYKIMM MAarHUTHOTO TOJS IMPOBOJHHUKA C TOKOM,
cuibl AMriepa u cuiisl JIopeHna;

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

BBINIOJIHATh 3KCIIEPUMEHTHI IO HCCIENOBAHUIO (PU3NYECKUX SBJICHUI M MPOLECCOB C
UCIIOJIb30BAHMEM TPSAMBIX U KOCBEHHBIX HW3MEpEHHWil: Tmpu 3ToM  (popMynupoBaTh
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 ONTUMAJbHBIA CHOCOO H3MEpPEeHUs M HCIOJIb30BaThb W3BECTHBIE METOIbI OIIEHKHU
MOTPENTHOCTEN U3MEPEHUN;

HCCIIEI0BAaTh 3aBUCUMOCTH (PU3NYECKUX BEJIMYMH C UCIOJIb30BAHUEM MPSIMBIX U3MEPEHUI:
IIPU 3TOM KOHCTPYMPOBAThb YCTaHOBKY, (PUKCHPOBATh pE3y/lbTaThl MOJTYYEHHON 3aBHCHMOCTH
¢u3nyeckux BeIMYUMH B BHJE TaOmuI M TpaduKOB, [AenaTh BBIBOABI IO pe3yibTaTaM
UCCIIEIOBaHUS;

coOmoark npaBuia O€30MACHOrO TpyJda NpU NPOBEICHUM HCCIEAOBAaHMM B paMKax
y4eOHOIro 3KCIEpUMEHTa, Y4eOHO-HUCCIIEOBATENbCKOM UM INPOEKTHOW JAEATENIBHOCTU C
UCIOJIb30BAHUEM U3MEPHUTEIBHBIX YCTPOICTB U 1aOOPaTOPHOro 000pYyA0BaHUS;

pemaTh pacu€THbE 3aJa4d C SBHO 3aJaHHOM (U3MUECKOW MOJIeNbI0, HCHOJIb3Ys
(bu3nyeckre 3aKOHbI U MPUHLUIIBI, HA OCHOBE aHAJIN3a YCJIOBHS 3a7aull BbIOMpaATh (PU3NYECKYIO
MOJIeNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (OPMYIbI, HEOOXOAUMBbIE Ul €€ pelleHMs,
IIPOBOJIUTH PAcU€Thl M OLIEHUBATh PEAIbHOCTh MOJIyYEHHOTO 3HauUeHUs (PU3UUECKON BEINYHHBI,

pelaTh KaueCTBEHHBbIE 3aJayM: BBICTpAUBAaTh JOTMYECKH HENPOTHBOPEUYMBYIO ILIETIOYKY
paccyXJeHUi ¢ ONOpPOH Ha N3YYEHHbIE 3aKOHbI, 3AKOHOMEPHOCTH U (PU3UUECKUE SIBJICHMUS;

UCIOJb30BaTh MPU pelIeHUMM Y4eOHBIX 3a7ad COBpPEMEHHble HMH(OPMAIIOHHbIE
TEXHOJIOTUU [yl NOUCKA, CTPYKTYPUPOBAHMS, MHTEPIPETAllMU W IPEACTaBICHUS Y4eOHOH U
Hay4YHO-TIONMYJISIpHOW HMHGpOpPMALMU, MOJYYEHHOM W3 pPAa3IMYHbIX HMCTOYHHKOB, KPUTHYECKU
aHAJIM3UPOBATh MOJydaeMyro HH(OpPMAIIHIO;

OOBSICHATH MPUHIUIBI ICHCTBHSI MAIlIMH, TPUOOPOB U TEXHUUECKUX YCTPOWUCTB, pa3avyaTh
yCJIOBHS UX O€30MAaCHOTO MCII0JIb30BaHMsI B IOBCEAHEBHOM KHU3HH;

MPUBOJNUTH MPUMEPHI BKJIA/JAa POCCUHCKUX U 3apyOeKHBIX YUYEHBIX-(U3UKOB B pa3BUTHE
HayKH, B 00bSICHEHHE MPOLIECCOB OKPY)KAIOLIETO MUPA, B PA3BUTHE TEXHUKU U TEXHOJIOTUH;

UCIOJb30BaTh TEOPETUYECKUE 3HAHWA 1O (HU3UKE B TOBCEJAHEBHOW JKHU3HU IS
oOecrieyeHus 6€30MAaCHOCTH MPU OOpALIEHUHU C TPUOOpPaAMH U TEXHUYECKHMMH YCTPOUCTBAMHU, IS
COXpaHEHHUS 3JI0POBbsI U COOJIOZICHNSI HOPM KOJIOTHYECKOTO MOBEICHUS B OKPYKAIOLIEH cpee;



TPYILIBL,

paboTath B Ipymie ¢ BHIIOJHEHUEM PAa3UUHBIX COLUAIBHBIX POJICH, IUIAHUPOBATh paboTy

palMOHAIBHO ~ PaCIpeeIsTh

00s3aHHOCTH ¥  IUIAHUPOBATH

JACATCIIBHOCTD

B

HCCTAHAAPTHBIX CUTyalUAX, aACKBATHO OLCHMBATH BKJIAJ KaXAOT'0 M3 YYAaCTHUKOB I'pYHIIBI B
peLICHUE pacCMaTpUBaEMOM MPOOIIEMBI.

TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
N HaumenoBan | KosuvecTBo 4yacos DJIeKTPOHHbIE
°
e pasiesioB (ungposrbie)
n/ Bcer | KoHTpoabH IIpakTHyeck
U TeM o0pa3oBaTe/bHbIE
n 0 ble padoThl ue padboThl
NPOrpaMmsblI pecypcsl

Pazgen 1. PUBUKA

N METOJAbI HAYYHOI'O ITIO3HAHUA

Dusnica Bu6miorexa [TOK
1.1 gaemm’l 2 0 0 https://m.edsoo.ru/7f41
YIHOTO bf72
MMO3HAHUS
Hroro mo pazueny 2
Paznen 2. MEXAHUKA
bu6moreka [IOK
2.1 Kunematuka 5 0 0 https://m.edsoo.ru/7f41
bf72
bu6moreka [IOK
2.2 JnHamuka 7 0 0 https://m.edsoo.ru/7f41
bf72
3aKOHBI bu6moreka [IOK
2.3 COXpaHCHHUS B 6 1 1 https://m.edsoo.ru/7f41
MEXAHUKE bf72
Utoro no pazneny 18

Pa3nea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA

OCHOBBI
MOJIEKYJIAPHO bubnuorexa [IOK

3.1 - 9 0 1 https://m.edsoo.ru/7f41
KHHETHYECKO bf72
1 TeOpUH
OCHOBBI bubmuoreka [JOK

3.2 TEPMOIUHAMH 10 1 0 https://m.edsoo.ru/7f41
K1 bf72

33 ArperatHble 5 0 0 bubnuorexa [IOK
COCTOSIHUS https://m.edsoo.ru/7f41



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
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

BEIIECTBA.
da3oBrIe

IIepeXo bl

bf72

Hroro no pazneny

24

Paznea 4. QJIEKTPOJAUHAMUKA

A EKTDOCTATI bu6mmoreka [IOK
4.1 a P 10 0 1 https://m.edsoo.ru/7f41
bf72
IlocTrossHHBIN
BIEKTPUYECKHU bubnuorexa [JOK
4.2 it Tok. Toku B 12 1 0 https://m.edsoo.ru/7f41
Pa3TUYHBIX bf72
cpenax
Hroro mo pazgeny 22
PezepBHoe Bpemst 2
OBIIEE
KOJIMYECTBO
YACOB IT1O 68 3 3
I[TPO'PAMME
11 KJIACC
N HaumenoBanue  KosuvecTBo yacos DJIeKTPOHHBbIE
" | pasaesioB (unudpoBbIe)
n/ Becer | Konrpoabn | IIpakTuuec
TeM oOpa3oBaTe/ibHbIE
I 0 ble padoThI KHe padoThbl
NporpamMmbl pecypchbl
Paznen 1. DJIEKTPOJIUHAMMUKA
M
HO?IF:HTHOG bu6mmoreka [JOK
1.1 ' 11 1 3 https://m.edsoo.ru/7f41
DIEKTPOMArHuT
c97c
Hasi UHIYKLIUS
Utoro no pazneny 11
Pazgen 2. KOJIEBAHUS U BOJIHBI
M
" exanpecKue bu6mmoreka [JOK
2.1 9 0 1 https://m.edsoo.ru/7f41
ANEKTPOMArHUT
c97c
HBIE KOJICOaHMS
MexaHu4yeckue bu6mmoreka [JOK
2.2 u 5 1 0 https://m.edsoo.ru/7f41
NIEKTPOMArHuT c97c



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

HBIC BOJIHBI

bubmuoreka [IOK
2.3 Onruka 10 https://m.edsoo.ru/7f41
c97c
Hroro no pazgeny 24

Pasznea 3. OCHOBBI CIIEIIMAJIbHOM TEOPUU OTHOCUTEJIBbHOCTH

OcHOBBI
CrHelUaIbHON bubnuotexa [JOK
3.1 TEOpUHU 4 https://m.edsoo.ru/7f41
OTHOCHTEIILHOC c97c
™
Hroro no pazgeny 4

Pa3znen 4. KBAHTOBAS ®U3UKA

DJIEMEHTHI bubnuotexa [JOK
4.1 KBaHTOBOM 6 https://m.edsoo.ru/7f41
OINTHUKHU c97¢c
Crpoere bu6moreka [IOK
4.2 4 https://m.edsoo.ru/7f41
aToma c97c
bu6moreka [IOK
4.3 ATOMHOE PO 5 https://m.edsoo.ru/7f41
c97c
Hroro mo pazgeny 15

Pazgen S. 9JIEMEHTBI ACTPOHOMUHU U ACTPOPU3UKHU

ONeMEeHThI bu6mmoreka [JOK
5.1 aACTPOHOMHH U 7 https://m.edsoo.ru/7f41
acTpopU3NKHU c97c
Utoro no pazneny 7

Pa3nesa 6. OBOBIIAIOIIEE IOBTOPEHHUE

0O6061maromee bu6mmoreka [JOK
6.1 HHAo 4 https://m.edsoo.ru/7f41
MMOBTOpPEHUE
c97c
Hroro no pazneny 4
PesepBHOE Bpemst 3
OBIIEE
KOJIMYECTBO 68

YACOB I1O0



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
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

[TPOTPAMME

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Ne KoauyecTBo yacos DJIeKTPOHHBbIE
KonTpoa IIpakTuye Aara uugposkie
Tema ypoka Bcee u3yue
n/ ro bHbBIE CKHe st oOpa3oBaTejibHbIE
n padoThI padoTsI pecypchl
®usuka — 01.09
HayKa o
Ei?iiﬁ bubmmorexa LJOK
METOMEL 1 0 0 https://m.edsoo.ru/f
f0c32e2
MTO3HAHUS
OKPYXKaIOIIETOo
MHupa
Pousib u mecTo 05.09
¢buzuku B
dhopmupoBaHn
u
COBPEMEHHOM bubnuoreka [JOK
HaAyYHOU 1 0 0 https://m.edsoo.ru/f
KapTHHBI MUPA, fOc33e6
B
MPAaKTUYECKOMN
JeSITeNIbHOCTH
monei
MexaHnunueckoe 08.09
JIBUKCHHE.
OTHOCHUTENBHO
CTh bubmuoreka [JOK
MEXaHHYECKOT 1 0 0 https://m.edsoo.ru/f
O JIBUKCHMUSL. f0c3508
IIepemenienue,
CKOPOCTS,
YCKOPEHHUE
PaBHOMepHOE 12.09 bubnuoreka [IOK
TPSIMOJIMHEHHO 1 0 0 https://m.edsoo.ru/f
€ JIBIDKEHUE f0c3620



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c3620

PaBHOYyCKOpEH 15.09 Bubmiorexa LIOK
5 Hoe . https://m.edsoo.ru/f
MPSIMOJIMHEHHO f0c37%6
€ IBIDKCHUE E—
CBoboaHoe 19.09
I1aJICHHE. bu6mmoreka [{OK
6 Yckopenue https://m.edsoo.ru/f
CBOOOIHOTO f0c39cc
TTaJICHUS
KpuBosmuelino 22.09
© ABHDKCHAC. bubmmorexa [JOK
7 ﬁ:f;:zi;oﬁ https://m.edsoo.ru/f
fOc3ada
TOYKH TI0
OKPYXHOCTH
[Tpunaun 26.09
OTHOCHUTEJILHOC
EIHESEEJ;:HH Bu6miorexa [JOK
8 & CHOTEML https://m.edsoo.ru/f
fOc3be8
oTCYeTa.
[TepBriit 3aK0H
Hprorona
Macca tena. 29.09
Cuna.
[Tpunun
CYNEPHO3UIUU bubnuoreka [JOK
9 cui1. Bropoit https://m.edsoo.ru/f
3aKOH fOc3be8
Hrrorona mis
MaTepuaibHOU
TOYKH
IZI;TZZ:H?;E: 03.10 bubnrorexa [JOK
10 MATEpHATEHEIX https://m.edsoo.ru/f
fOc3be8
TOYEK
3akoH 06.10
BOGMUPHOTO bubnuoreka [IOK
11 ?12?5?3112@14 https://m.edsoo.ru/f
’ f0c3d00
IlepBas

KOCMHUYCCKas



https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3d00

CKOPOCTb

12

Cuta
YIIPYTOCTH.
3axoH ['yka.
Bec tena

10.10

bubnuoreka [IOK
https://m.edsoo.ru/f
fOc3el8

13

Cuna tpeHus.
Koaddunment
Tpenust. Cuiia
COTIPOTHBIICHU
S IpU
JIBYKEHUHT
Tena B
KHUJIKOCTH WITH
rase

13.10

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc3f76

14

[ToctynarenbsH
oeH
BpalaTeabHOe
JBUKCHHUE
a0COJIFOTHO
TBEPAOIO Tena.
MOMEHT CHUJIBL.
IIneyo cusl.
VYcnoBus
paBHOBECHS
TBEPJIOTO TENA

17.10

bu6moreka [IOK
https://m.edsoo.ru/f
fOc41a6

15

Nmnynsc
MaTepuaibHOU
TOYKH,
CUCTEMBI
MaTepuaIbHbIX
TOYEK.
Nmnynsc
CUJIBL. 3aKOH
COXpaHEHUs
HMITYJIbCA.
PeaktuBHOE
JBUKEHUE

20.10

bubmuoreka [JOK
https://m.edsoo.ru/f
fOc43d6

16

Pa6ota u
MOIITHOCTB
CHUTEL.
Kunernueckas
SHEPrust

24.10

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c4502



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

MaTepUuaIbHON
TOYKH.
Teopema 06
WU3MEHEHHUH
KMHETUYECKON
SHEPTUU

17

IloTenumanbpHa
sl HEPTUSL.
IloTenumanbpHa
sl SHEPTUs
ynpyro
nehopMupoBaH
HOU IIPYKUHBI.
IloTenumanbpHa
sl DHEPTUsl Tena
BONH3H
MTOBEPXHOCTH
Semn

27.10

bubmmoreka [{OK
https://m.edsoo.ru/f
fOc461a

18

IToreHmanbpH
ble U
HEMOTEHIUAJIb
HBIE CHJIBL.
CBs13b pabOTHI
HENOTEHIUAJIb
HBIX CHJI C
H3MEHEHUEM
MEXaHH4YeCKOM
SHEPTHH
CHCTEMBI TeJ.
3aKoH
COXpaHEHUs
MEXaHH4YeCKOM
SHEPTHH

07.11

bu6moreka [IOK
https://m.edsoo.ru/f
fOc478c

19

JlaGopaTopHas
pabota
«Hccnenosanu
€ CBSI3U
paboThI CUIIBI C
M3MEHEHHEM
MEXaHUYECKOU
SHEpPruu Telna
Ha TIpUMepe

10.11



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

pacTsHKeHHS
PE3UHOBOTO
KTyTa»

20

KontponbHas
pabota 1o
TeMe
«Kunemaruka.
JnHamuka.
3aKoHBI
COXpAaHEHUS B
MEXaHHUKE»

14.11

bu6mmoreka [IOK
https://m.edsoo.ru/f
f0c4b74

21

OcHOBHEIE
MOJIOXKEHUS
MOJIEKYJISIPHO-
KHHETHYECKOH
TEOPHH.
bpoyHoBckoe
IBIDKEHUE.

Anddysust

17.11

bubmmoreka [{OK
https://m.edsoo.ru/f
fOc4dc?

22

Xapakrep
JIBIDKCHUS U
B3aUMOJICIICTB
HST JaCTHI]
BEIIIECTBA.
Mopaenu
CTpPOEHUS
rasos,
JKUIKOCTEN U
TBEPJBIX TEN

21.11

23

Macca
MOJIEKYIL.
KommuecTtBo
BEIIIECTBA.
ITocTostnnas
ABoraapo

24.11

24

TermoBoe
paBHOBECHE.
Temneparypa u
€€ U3MepeHue.
[Tkamna
TeMIiepaTyp
Lenbcus

28.11



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

25

W neanbHbIit
ra3 B MKT.
OcHoBHOE
ypaBHEHUE
MKT

01.12

bubmuoreka [IOK
https://m.edsoo.ru/f
fOc4fde

26

AOGcomoTHas
TeMIiepaTypa
KaK Mepa
cpeaHen
KHHETHYECKOM
SHEPTUH
JBUKECHUS
MOJIEKYIL.
YpaBHeHue
MenneneeBa-
Kitaneiipona

05.12

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc511le

27

3aKkoH
JanpToHa.
T"azoBBIC
3aKOHBI

08.12

28

JlabopaTopHas
pabota
«Hccaenosann
€ 3aBUCHMOCTH
MEXIY
rnapaMmeTpamu
COCTOSIHUS
pa3pekeHHOTO
raza»

12.12

29

H3onporiecchl
B HCaIbHOM
rase u ux
rpadgudeckoe
MpEeACTaBICHUE

15.12

bubmuoreka [JOK
https://m.edsoo.ru/f
fOc570e

30

Bnyrpennss
SHEPrus
TEPMOAMHAMUY
€CKOM CHCTEMBI
U CIIOCOOBI e€
M3MCHCHUS.
KommuecTtBo
TEIUIOTHI

19.12

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c5952



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5952

pabora.
Buyrpennss
SHEprus
0JIHOATOMHOTO
UJIEAIbHOTO
rasa

31

Bunsr
TeIIonepeay
u

22.12

bu6mmoreka [{OK
https://m.edsoo.ru/f
fOc5c36

32

VYV nennHasg
TEeMI0EMKOCTh
BCIIECTBA.
KommaectBo
TEIUIOTHI TPU
Terionepenaye
. Anma0aTHBIN
nporece

26.12

bubmmoreka [{OK
https://m.edsoo.ru/f
fOc5c36

33

[IepBb1it 3aK0H
TEPMOAVMHAMUK
U U €ro
IIPUMEHEHUE K
n3oIpoueccam

29.12

bu6moreka [IOK
https://m.edsoo.ru/f
fOchefc

34

HeoGparumoct
b IIPOLIECCOB B
MIPUPOJIE.
Bropoii 3akoH
TEPMOIUHAMUK
u

09.01

bu6moreka [IOK
https://m.edsoo.ru/f
f0c6230

35

[Tpunun
NIEUCTBUS U
KIIJI TenmoBoit
MaAIIHHEI

12.01

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c600a

36

Huxn Kapao u
ero KII/]

16.01

37

DKOJIOTUYECKH
€ poOIeMBbI
TEIUIOAHEPTETH
KH

19.01

38

O06o0maromuit
YPOK
«MonexynsapHa
a1 (huzMKa.

23.01

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c6938



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
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OCHOBBI
TEPMOTUTHAMHK
n»

39

KontponbHas
pabota 1o
TEME
«MouekynsipHa
s (huzmKa.
OcHoBBI
TEPMOIUHAMUK
m»

26.01

bu6mmoreka [IOK
https://m.edsoo.ru/f
fOc6a50

40

[Tapoo6pazoBa
HUE U
KOH/ICHCAIIHSL.
Hcnapenue n
KHTICHHE

30.01

bubmmoreka [{OK
https://m.edsoo.ru/f
fOc63b6

41

AOcoirorHas u
OTHOCUTCJIIbHAA
BIaXKHOCTD
BO3/IyXa.
Hacrprmennsrit
nap

02.02

bu6moreka [IOK
https://m.edsoo.ru/f
fOc64d8

42

Trépnoe Teno.
Kpucramnmuec
KHe U
aMmopdHbIe
Tena.
AHM30TpOTIHUS
CBOICTB
KpPHUCTAIIJIOB.
Kunkue
KPHUCTAILJIBIL.
CoBpemMeHHbIE
MaTepuanbl

06.02

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOc65f0

43

IInaBnenue u
KpUCTaJUIU3alU
s. YaenoHas
TEII0Ta
TUIaBJICHMS.
Cybnumarus

09.02

bu6mmoreka [JOK
https://m.edsoo.ru/f
f0c6708

44

YpaBHeHue
TEIUIOBOTO

13.02

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



https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820

OaaHca f0c6820
DnekTpusaus 16.02
TeJ.
DIEeKTpUYECKU bubnuorexa [JOK
45 i 3apsin. J[Ba https://m.edsoo.ru/f
BHJIA fOc6bcc
ANEKTPUUECKUX
3apssI0B
[IpoBogHUKH, 20.02
JUDJICKTPUKHU U
MOJIYIIPOBOHU bubnuotexa [JOK
46 | ku. 3aKkoH https://m.edsoo.ru/f
COXpaHEHHSI fOc6bcc
AIEKTPUIECKOT
0 3apsja
B3aumonelicts 27.02
;’Z;;ﬁ’;f;;om Bu6miorexa [[OK
47 T omeaHL https://m.edsoo.ru/f
. fOc6eed
ANEKTPUIECCKUIN
3apsi
Hanpsoxénnoct 01.03
b
ANEKTPUYECKOT
;SZEE'HH Bubauroreka LIOK
48 Cymepro3 https://m.edsoo.ru/f
fOc6df2
ANEKTPUUYECKUX
noJiei. Jlunun
HaNPsHKEHHOCT
u
Pabota cun 05.03
ICKIpOCTaT bubnunoreka [JOK
49 ﬁgfggﬂiﬁﬂ' https://m.edsoo.ru/f
' fOc6f00
Paznoctb
MOTEHIUAJIOB
[IpoBoaHuKH U 12.03
JDJIEKTPUKU B bu6mmoreka [JOK
50 ANMEKTPOCTATHY https://m.edsoo.ru/f
€CKOM TIOJIE. f0c7018

Jusnexkrpuuec



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7018

Kast
MPOHUIIAEMOCT
b

51

DNEeKTPOEMKOC
Thb.
Konnencarop

15.03

bubnuoreka [IOK
https://m.edsoo.ru/f
fO0c7126

52

DNeKTPOEMKOC
Th TUIOCKOTO
KOHJICHCATOpA.
OHeprus
3apsHKEHHOTO
KOH/IEHCATOPa

19.03

bu6mmoreka [{OK
https://m.edsoo.ru/f
fOc72c0

53

JlabopaTopHas
pabota
"U3mepenue
3IEKTPOEMKOCT
)51
KOoHAeHcaTopa"
c
HCII0JIb30BaHNE
M
000pyI0BaHUS
Touka pocra

22.03

54

[Tpunun
JNEUCTBUS U
MIPUMEHEHHE
KOHJICHCATOPO
B,
KOIHUPOBAJILHO
ro amnrmnapara,
CTPYHHOTO
MpUHTEpA.
DnekTpocTaTu
qyeckas
3aIuTa.
3azeMieHue
ANIEKTPOIPUOO
poB

05.04

55

DneKTpuuecKn
U TOK, YCIIOBHS
ero

CYLIECTBOBaHHU

09.04



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c72c0

s1. IlocTossHHBIN
Tok. Cuna
TOKA.
Hanpsixenue.
CornpoTuBieH!
e. 3axkon OMma
JUTSl ydacTKa

A (S005|

56

[Tocnenosaren
bHOE,
napajuiesibHoe,
CMEIIIaHHOE
COeJIMHEHNE
IIPOBOAHHKOB.
JlaGoparopHas
pabota
«3yueHne
CMEIIAaHHOTO
COCIUHCHUS
PE3UCTOPOBY

12.04

bubmmoreka [{OK
https://m.edsoo.ru/f
fOc74f0

57

Pabota u
MOIIIHOCTb
ANEKTPUIECKOT
0 TOKa. 3aKOH
Hxoyna-Jlenna

16.04

bu6moreka [IOK
https://m.edsoo.ru/f
fOc7838

58

3axoH Oma mg
MOJHOU
(3aMKHYTOH)
AIEKTPUUECKON
LeMnu.
Kopotkoe
3aMbIKaHUE.
JlaGopaTopHas
pabota
«3mepenue
S1C
HMCTOYHHUKA
TOKA U €ro
BHYTPEHHETO
CONIPOTHUBIIEHU
03

19.04

bubmuoreka [JOK
https://m.edsoo.ru/f
fOc7ae0

59

OneKTpoHHas

23.04



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

MIPOBOIUMOCTD
TBEPIBIX
METAaJIJIOB.
3aBHUCHUMOCTh
CONIPOTHUBIICHU
s METAJJIOB OT
TEeMIIepaTyphl.
CaepxmpoBou
MOCTb

60

DNEeKTPUYECKU
H TOK B
BaKyyMe.
CBoiicTBa
AEKTPOHHBIX
MTy4KOB

26.04

61

[TomynpoBoan
WKH, UX
coOCTBEeHHAs U
MpUMeCHast
MIPOBOIUMOCTb.
CaolicTtBa p—
n-mepexoja.
[TonynpoBoan
HKOBBIE
MPUOOPHI

03.05

bu6moreka [IOK
https://m.edsoo.ru/f
fOc84ae

62

DIIEKTPUUYECKHU
Il TOK B
pacTBopax u
pacrmiaBax
ANIEKTPOJIUTOB.
DIEeKTPOIUTHY
eckas
JICCOLIMAITHSL.
DIeKTponIun3

07.05

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOc82bha

63

DIEeKTpUYECKU
M TOK B rasax.
CaMocTOSTEIIb
HBIN 1
HECaMOCTOATEN
BHBIU paspsl.
Monnus.
IIna3zma

14.05

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOc84ae



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c84ae

64

DIEeKTpUUYECKU
€ MpuoOOPHI U
YCTPOMCTBA U
ux
MPAKTUYECKOE
MIPUMCHCHHE.
[IpaBuiia
TEXHUKH
0e301acHOCTH

17.05

bubmuoreka [IOK
https://m.edsoo.ru/f
fOc86fc

65

O6o06maromuit
YPOK
«DNeKTpoIuHa
MUKa

21.05

bubmmoreka [{OK
https://m.edsoo.ru/f
fOc88be

66

KontponbHas
pabora 1o
TeMe
«QNeKTpocTar
vKa.
[TocTostHHBII
AIEKTPUUECKUI
TOK. Toku B
Ppa3InYHBIX
cpenax»

24.05

bu6moreka [IOK
https://m.edsoo.ru/f
fOc8a8a

67

Pe3epBHbIit
YPOK.
KonTposbHas
pabora 1o
TeMe
"DnexkTpoauHa
Muka"

bu6mmoreka [JOK
https://m.edsoo.ru/f
fOc8c56

68

Pe3epBHbIit
YPOK.
O06001aronmun
YPOK MO TeMaM
10 xmacca

bubmuoreka [{OK
https://m.edsoo.ru/f
fOc8f6c

OBILEE
KOJIMYECTBO
YACOB 10
[IPOT'PAMME

68



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

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI 1151 VAEHUKA

» Gusuka, 10 kinace/ Mskumes I'.4., Byxosues b.b., Corckuit H.H. non
penakmueit [laphentreBoit H.A., AkninonepHoe obiiectBo «M3aaTenbcTBO

«IIpocsemenue»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

®uszuka. OnopHble KOHCHEKTHI U AU pepenumpoBannbie 3aaaun. Kynepmreiin F0.C.
«bXB- IlerepOypr», 2007r.

Metonuueckuii cipaBouHuk yuutens pusuku. Jemunosa M.IO., Koposun B.A.,
"Mnuemosuna", 2003r.

Meroandeckue pekomeHaanuu kK yueonukam I'.51.Msxumesa, b.b.byxoBiiesa,
H.H.Cotckoro «®usuka. 10xmace» u «®dusuka. 11xmace» Ast. H.H. Tynpkubaesa, A.D.
[IymkxapeB Mocksa, «IIpocsenienuey, 2004r.

DneKTUBHBIN Kypc «Metosl pemenus gusndeckux 3amau». 10-11 kmaccel. ABT. 30puH
H.N. Macrepckas yuanrtens. Mexanuka. MonekynsapHas ¢usuka. TepMoamHaMuKa.

DnekTpoanHamuka. «Bako», Mocksa, 2007

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://www fizika.asvu.ru

http://www.fizmatklass.ru

http://kvant.mccme.ru

http://www.phys.spbu.ru/library

http://demo.home.nov.ru

http://edu.ioffe.ru/edu

http://metod-f.narod.ru

http://www.vargin.mephi.ru



