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IHHOACHUTEJIbBHAA 3AIIMCKA

[Mporpamma mo ¢usuke 06a30BOro YpoOBHS Ha YPOBHE CpEOHETo OOIIero oO0pa3oBaHHS
pa3paboTaHa Ha OCHOBE IIOJIOKEHWH W TpeOOBaHMN K pe3ylbTaTaM OCBOCHHUS OCHOBHOMU
oOpa3oBaTeNIbHOM MporpaMMel, rpeactaBieHHbBIX B DI'OC COO, a takxke ¢ yuérom deneparbHOR
paboueii mporpaMMbl BOCIIUTAHUS M KOHIICTIIIUY MPETIOAaBaHus yaeOHoro nmpeamera «Pusnkay B
oOpa3oBaTenbHBIX ~ OpraHmzanusx Poccuiickorr  ®Dexepannu, peanu3yIOIIUX  OCHOBHBIC
oOpa3oBaTesbHbIe IPOTPAMMBI.

Copepxanue mporpamMMmbl MO (PHU3MKE HANpaBiIeHO Ha (OPMHPOBAHUE ECTECTBEHHO-
Hay4YHOH KapTWHBI Mupa oOydaromuxcs 10—11 xiraccoB nmpu oOydeHHH ux Qu3NKe Ha 6a30BOM
YpOBHE Ha OCHOBE CHCTEMHO-JESATEIbHOCTHOTO Moixoa. IIlporpamMma o ¢usnuke COOTBETCTBYET
tpeboBanusM ®I'OC COO k miuaHUPYyEeMbIM JUYHOCTHBIM, NMPEAMETHBIM U METalpeAMETHBIM
pe3yiapTaTaM OOYYeHHs, a TaKKE YUYUTHIBa€T HEOOXOJUMOCTh pean3allid MEXIPEeIMETHBIX
CBsA3€M (U3MKM C €CTEeCTBEHHO-HAaydyHbIMH Y4eOHBIMHM MpeaMeTaMu. B Hell ompenensrorcs
OCHOBHbBIE LI€JM M3Yy4eHUs (U3UKH Ha ypOBHE CpeIHEro ooOuiero oOpazoBaHus, MJIAHUPYEMbIE
pe3ysbTaThl OCBOEHUS Kypca (PU3UKU: TUYHOCTHBIE, METAIIPEIMETHBIE, ITPeIMETHBIE (Ha 6a30BOM
YpOBHE).

[IporpamMma no usuke BKIOYAET:

e TUIAHUPYEMBIE pe3ylbTaThl OCBOCHHUS Kypca (U3MKK Ha 0a30BOM ypOBHE, B TOM UHCIIE
MpEeAMETHBIC PE3YNIbTATHI 10 TOJaM 00YJCHHS;
e cojaepxaHue yueOHoro npeamera «Puznka» 1o rogam 00ydeHusl.

dusnka KaKk Hayka 0 HanOoJiee OOIMMX 3aKOHAX MPHUPOJIBI, BBICTYMAs B KaUeCTBE YUECOHOTO
IpeaMeTa B IIKOJIEe, BHOCUT CYLIECTBEHHBIM BKJIAJl B CHCTEMY 3HAHUN 00 OKpYXKaloLIeM MUpeE.
[konbHBIA Kypc (U3HUKA — CHCTEMOOOpPA3yIOIMIMK I €CTECTBEHHO-HAYYHBIX Y4eOHBIX
MPeIMETOB, TOCKOJIbKY (PU3UYECKHE 3aKOHBI JIeXKAT B OCHOBE MPOLIECCOB U SIBJICHUM, U3y4aeMbIX
xumueH, Ouosoruel, usnueckoi reorpadueir m acrpoHomueit. Mcmonp3oBaHne W aKTUBHOE
npUMeHeHHe (PU3NYECKUX 3HAHUHN OMpeieNsieT XapaKkTep U pa3BUTHE Pa3HOOOPa3HbIX TEXHOJIOTUI
B cdepe SHEpPreTUKH, TPAHCIOPTa, OCBOCHHUS KOCMOCA, MOJYYEHHUS HOBBIX MaTepUAOB C
3aJlaHHBIMU CBOMCTBaMH U Opyrux. M3yueHue pu3nku BHOCUT OCHOBHOI BKIIaJl B (JOpMUPOBAHUE
€CTECTBEHHO-HAYYHON KapTHUHBI MUpa 0Oydaromuxcs, B (OPMUPOBAHHE YMEHUN HPUMEHSTbH
Hay4YHBI METO/1 MO3HAHUS MPU BHIMOIHEHUH UMU YYEOHBIX UCCIIEIOBAHUI.

B ocHoBy kypca ¢u3uku Ui ypoBHS cpeAHero obiiero oOpa3oBaHus MOJIOKEH Pl UEH,
KOTOpbIE MOKHO PacCMaTpHUBaTh KaK MPUHIHUIIBI €0 OCTPOCHUSI.

Hoes yenocmnocmu. B COOTBETCTBUH C HEHM KypcC SIBIISETCS JIOTUYECKH 3aBEPIIEHHBIM, OH
COJICP’KUT MaTepHall U3 BCEX pa3fesioB (PU3UKH, BKIIOYAET KaK BOMPOCHI KIIACCUYECKOW, TaK U
COBPEMEHHOU (PHU3UKH.

Hoes cenepanuzayuu. B cOOTBEeTCTBUM ¢ HEl Marepual Kypca GU3NKU 00beTUHEH BOKPYT
¢busznueckux Teopuil. BenmymuMm B Kypce sBiserca (opMmupoBaHHE MpEACTABICHUN O
CTPYKTYPHBIX YPOBHSIX MaTE€pHH, BEIIECTBE U IOJIE.

Hoesn eymanumapusayuu. EE peanuzaius mpeArnoiaraeT UCMoiIb30BaHHE TYMaHHUTAPHOTO
noTeHIHana GU3n4eckon HayKu, OCMBICTICHHE CBS3H Pa3BUTUS (DU3UKH C Pa3BUTUEM OOIECTBA, a
TaKk)Ke C MUPOBO33PEHUYECKUMH, HPABCTBEHHBIMHU M SKOJOTHUYECKHUMH MPOOIEMaMH.

Hoes npuknaonoi nanpaenrennocmu. Kypc ¢Gpu3nku npeanojaraet 3HakOMCTBO € HTMPOKHM
KPYT'OM TEXHUYECKUX U TEXHOJIOTUYECKUX MPHUIIOKEHUI N3YYEHHBIX TEOPUI U 3aKOHOB.

Hoes »skxonoeuzayuu peammsyercs TMOCPEICTBOM BBEICHHUS DIEMEHTOB COACPIKAHUS,
MOCBAIIEHHBIX YKOJIOTHUECKUM MpoOieMaM COBPEMEHHOCTH, KOTOPHIE CBSI3aHBI C Pa3BUTHEM
TEXHUKH M TEXHOJIOTUH, a TaKXkKe 00CYKJIEHUS MTPOOJIeM PaIMOHATBFHOTO MPUPOIOTIOIH30BAHUS U
9KOJIOTHYECKOH 06€30MacHOCTH.

CrepxHEBBIMU 3JIEMEHTaMH Kypca (HU3UKH Ha ypOBHE CpeAaHero ooOiiero odpazoBaHUs
ABIAIOTCS (pusmdeckue Teopuu ((opMUpPOBaHUE TMPEICTABICHUNH O CTPYKType MOCTPOCHHUS



¢busnueckoit Teopum, ponw (PyHIAMEHTATBHBIX 3aKOHOB W TIPUHIIMIIOB B COBPEMEHHBIX
MPEJICTABICHUSIX O MPHUPOJE, IPAHUIAX MPUMEHUMOCTU TEOPUM, JUIS OMUCAHUS ECTECTBEHHO-
Hay4YHBIX SIBJICHUU U TIPOLIECCOB).

CucTeMHO-IEeITETbHOCTHBIN MOAX0/ B Kypce (PM3UKH peau3yeTcs MPEXIe BCEro 3a CUéT
OpraHu3aluy SKCIIEPUMEHTAIBHON JIESTeNbHOCTH oOydatontuxcs. s 6a30Boro ypoBHs Kypca
(U3HKN — 3TO UCIOJH30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPHUMEHTOB U
nabopaTopHBIX paboOT, KOTOphIE B TIporpamMme 1o (Qu3uke OOBEAMHEHBI B OOIIMIA CIHCOK
YUEHHUYECKUX TMPAKTUUYECKUX padoT. BeigeneHne B ykazaHHOM MEpevHE JIAOOPaTOPHBIX PadoT,
MPOBOJIUMBIX JJISi KOHTPOJISI W OIICHKH, OCYIIECTBIIIETCS YYaCTHHKaMU 00pa3oBaTeIbHOTO
mporecca UCX0sl U3 0COOCHHOCTEH TUIAaHWPOBAHUS U OCHAIeHHs kabuHera ¢usuku. [Ipu sTom
o0ecrieynBaeTcsi OBJIAJCHHE OOYUYAIONIMMHCS YMEHHSMHU IPOBOJUTH KOCBEHHBIE H3MEpPEHMUS,
WCCIICIOBAHUS 3aBUCUMOCTEH (U3NYECKUX BEIIMYMH WM TOCTAHOBKY OIBITOB IO TIPOBEPKE
MPETI0KEHHBIX THITOTE3.

Bonpiioe BHUMaHUe ynensieTcsl pelIeHUI0 Pacu€THRIX W Ka4eCTBEHHBIX 3anad. [Ipu sTom
JUTSL paCUETHBIX 3a/1a4 MPUOPUTETOM SIBIISIOTCS 33/Ia4M C SIBHO 3aJaHHOW (PM3UYECKON MOJIEIBIO,
MO3BOJISIOIINE IPUMEHSTh N3yICHHBIE 3aKOHBI M 3aKOHOMEPHOCTH KaK M3 OJJHOTO pasJiena Kypea,
TaK W WHTCTPUPYS 3HAHWS W3 Pa3HbIX pasznenoB. IS KauyeCTBEHHBIX 3a/ad MPHOPUTETOM
SBJISFOTCSL  3QJIaHUs Ha OOBSICHCHHE NPOTEKaHUs (U3MUYSCKUX SBJIICHUH U MPOIECCOB B
OKpYXaIoIel KU3HHM, TpeOyronue BbIOOpa (U3NUECKOW MOJAENTW IS CHUTYallMH TPAKTHKO-
OPUEHTHPOBAHHOTO XapaKTepa.

B coorBerctBun ¢ TtpeboBanusmu  PI'OC COO K MaTepHaTbHO-TEXHUYECKOMY
obecreueHno yueOHOTO Tporiecca 6a30BbIi YpOBEHB Kypca (PU3UKH Ha YPOBHE CPETHETO 0OIIIETOo

00pa3oBaHUs TOJDKEH U3y9aThCs B YCIOBUSAX MPEIMETHOTO KaOMHETA (PM3UKH FITH B YCIOBHSIX
MHTErPUPOBAHHOTO KaOWHETa MPEIMETOB €CTECTBEHHO-HAYy4YHOIro Hukia. B kaOunere Qusuku
JOJDKHO OBITH HeoOxoaumoe jgabopaTopHoe 0OOpyIOBAaHHE JIsl BHITIOJIHCHUS YKa3aHHBIX B
nporpaMmMme 1o (pu3nuke yUeHUUECKUX MPAKTUISCKUX padO0T U JJEMOHCTPAIIMOHHOE 000pYyI0BaHNE.

JleMoHCTpaliioHHOE  000pynoBaHHEe (QOPMHPYETCS B COOTBETCTBUM C IPHHIUIIOM

MUHUMAaJIbHON JOCTATOYHOCTH M 00ECTIeYMBaEeT MOCTAHOBKY IEPEYUCIEHHBIX B IPOTpaMMe 10
¢u3MKe KIIOYEBbIX JEMOHCTpAalMi IS MCCIeIOBaHUS HM3y4aeMbIX SIBJICHUM W TPOIIECCOB,
SMIUPUYECKUX U QYHIAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX TPUMEHEHUH.

JlaGoparopHoe 000pynoBaHuE ISl YACHUYECKUX TPAKTHUECKUX paboT hopMUpyeTcs B BUEC
TEMaTU4YEeCKHMX KOMIUIEKTOB U oOOecreynBaeTcsi B pacuére OJHOr0 KOMIUIEKTa Ha JBYX
oOyuaronuxca. Temarnyeckue KOMIUIEKTHI J1aOOPaTOPHOrO OO0OPYIOBaHHS JOJDKHBI OBITH
MIOCTPOCHBI Ha KOMILJIEKCHOM HCIOJb30BAaHUHM aHAIOTOBBIX M IU(POBBIX MPUOOPOB, a TaKXKe
KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUJE LU(POBBIX TaOOpaTOPHil.

OCHOBHBIMH 1IENIAMU U3y4eHUs (GU3UKHU B 00111eM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHHE UHTEpECA U CTPEMIICHHUS 00yUarOIUXCs K HAYYHOMY U3Y4EHUIO IPUPOIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEH;
e pa3BUTUE NPEACTaBICHUH O HAyyHOM MeToje TO3HaHuA U (OPMUPOBAHUE
HCCIIEI0BATENILCKOTO OTHOIIEHUS K OKPY)KAIOLIUM SIBIICHUSIM;
e (opMupoBaHME HAyYHOTO MHMPOBO33pPEHMS KaK pe3ysbTaTa M3y4eHHs] OCHOB CTPOEHUS
MaTepuu U (PyHIAMEHTAJIbHBIX 3aKOHOB (DM3UKU;
e (opMupoBaHUE yMEHUI 0OBACHATH SIBICHUS C UCIOJIb30BaHUEM (PU3NYECKUX 3HAHUHN U
Hay4HBIX JI0Ka3aTeJIbCTB;
e (opmupoBaHHe MpPEACTABICHUNA O pOJU (PU3MKHU A Pa3BUTHUS JIPYTUX €CTECTBEHHBIX
HayK, TEXHUKH U TEXHOJIOTHUl.
JlocTikeHne 3TUX Lenel o0ecreunBaeTcsl pelleHHeM CIEAYIOIUX 3aad B Ipolecce
u3yueHHs Kypca GU3UKU Ha YPOBHE CpelHEero oomiero o0pa3oBaHus:



e MPHOOpPETEHHE CUCTEMbI 3HAHUK 00 OOIMX (PHU3MUYECKHX 3aKOHOMEPHOCTSX, 3aKOHAX,
TEOPHSX, BKIIIOYAs MEXaHHUKY, MOJEKYISIPHYIO (PHU3UKY, 3JIEKTPOJIMHAMUKY, KBAHTOBYIO
(GU3UKY U IIEMEHTHI acTPO(PHU3UKY;

e (opmupoBaHUE yMEHHI IPUMEHITH TEOPETUUECKUE 3HAHUS ITIsI OOBSICHEHUS (PU3HUECKIX
SIBIICHUH B IPUPOJE U JUTSI IPUHSTHUS MPAKTHUECKUX PEIICHUH B TIOBCEAHEBHON )KU3HHU;

e OCBOEHHE CIIOCOOOB PEUICHUS PA3JIMYHBIX 3314 C SBHO 33JaHHON (PU3NIECKOI MOIEIbBIO,
3a7ad4, MoApa3yMeBaIOINX CAMOCTOSITEIbHOE CO3aHNe (PU3NIECKON MOICIH, a/IeKBaTHOU
YCJIOBHSIM 33]1a4H;

e TMOHMMaHUE (U3UYECKUX OCHOB W NPUHIUIIOB ACUCTBUS TEXHUYECKUX YCTPOICTB H
TEXHOJIOTUYECKUX MPOIECCOB, X BIUSHHS HA OKPY)KAIOILIYIO CPELY;

e OBJAJCHHE METOJAMH CaMOCTOSITEIHHOTO IUIAHMPOBAHUS W TMPOBEACHUS (HU3MIECCKHUX
AKCTIEPUMEHTOB, aHAJIN3a U WHTEPIPETAMy WH(OPMAIINH, OTIPEIEIICHUS TOCTOBEPHOCTH
MOJIy4EeHHOTO pe3yibTaTa;

e CO3JaHWE YCIOBUU U Pa3BUTHUS YMEHHUH MPOEKTHO-HCCIENOBATEIBCKON, TBOPUYECKOM
JeSTEIbHOCTH.

Ha uzyuenue ¢usuxu (0a30BbIi ypoBEHb) Ha ypOBHE CpeIHEro o0Imero odpazoBaHUs
otrBoautcs 136 vacos: B 10 kimacce — 68 vacos (2 yaca B Hepeno), B 11 kimacce — 68 wacos (2 yaca
B HEJIETIIO).

[Ipennaraemslii B mporpamMme no pusmnke nepeueHs 1ad0paTopHbIX U MPAKTHYECKUX PadoT
SBIISIETCSI PEKOMEHJIOBAHHBIM, YYHTENh JElTaeT BBHIOOP MPOBEICHUS J1A0OPAaTOPHBIX paboT |
OTIBITOB C YYETOM MHIUBUAYAIBHBIX 0COOEHHOCTEN 00yYaromINXCs.

COILEPKXAHUE OBYYEHUA

10 KJIACC

Pa3nen 1. ®usuka u MeTOAbI HAYYHOT'O TIO3HAHUS

®uszuka — Hayka o npupoje. Hayunble MeTOIbI MO3HAHUS OKpYXaromiero mupa. Poib
AKCIIEPUMEHTA U TEOPHH B TIPOLIECCE MMO3HAHMS PUPOJIBI. IKCIICPUMEHT B (PU3HKE.

MopenupoBanue (pu3ndecKux sBICHUN | TporieccoB. Hayunsle runotessl. OuU3nvecKue
3aKOHBI ¥ TeOpHH. [ paHHUIIBI MPUMEHUMOCTH (HU3UUECKUX 3aKOHOB. [IpUHIIUAIT COOTBETCTBUSI.

Pone m Mecro ¢u3uku B (GOPMHPOBAHMM COBPEMEHHON HAYYHOW KapTHHBI MHUpPa, B
MPAKTUYECKOUN ACATEILHOCTH JIFOICH.

Jlemoncmpayuu

AHajoroBble ¥ IU(PPOBBIE U3MEPHUTEIIbHBIC TPUOOPHI, KOMITBIOTEPHBIC JTATUYHKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexaandeckoe aBmikeHrne. (OTHOCHTENBLHOCTH MEXaHHMYECKOoro ABwkeHus. Cucrema
orcué€ra. Tpaekropus.

[lepemenienue, CKOpocTh (CpemHsIE CKOPOCTh, MTHOBEHHAsi CKOPOCTh) M YCKOpPEHHUE
MaTepuaibHON TOYKH, UX MPOEKIMU HAa OCU CHUCTEMbl KOOpAauHaT. ClokeHue nepeMelieHnil u
CJIO’KEHHUE CKOPOCTEH.

PaBHOMepHOE M paBHOYCKOpEHHOE MpsSMOJUHEHHOe ABIKeHue. ['paduku 3aBUCHMOCTH
KOOPAMHAT, CKOPOCTH, YCKOPEHUS, IyTH U MEPEMEIICHUSI MaTEPUAIbHOM TOUKU OT BPEMEHH.

CBoOoiHOE TTaieHne. Y CKOpEeHUe CBOOOTHOTO MaJICHUSI.

KpuBosmueiinoe nBuwxeHue. JIBukeHHWE MaTEepUAIbHOM TOYKHM 10 OKPYXKHOCTH C
MOCTOSTHHOM 1O MOAYIIO CKOPOCThIO. YTJIOBasi CKOPOCTh, TMHENHAs1 ckopocThb. [lepuoa u yactora
obpamenus. LleHTpocTpeMUTENIEHOE YCKOPEHUE.



TexHuyeckue yCTpouCcTBA U MPAKTUYECKOE IPUMEHEHNE: CIUAOMETP, ABUKEHUE CHAPSAIOB,
LICTIHbIC U PEMEHHBIE IIEpEJauH.

Jlemoncmpayuu

Mogenb cucteMbl 0TCUETA, UIUTFOCTPAIUS KHHEMATUYECKUX XapAKTEPUCTUK JIBUKCHUSL.

[IpeobpazoBanue ABMKEHHUIN C UCIIOIB30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3AyXe U B Pa3pEeKEHHOM IIPOCTPAHCTBE.

Habmonenue npuxenus tena, OpoLUIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPU30HTAIIBHO.

N3mepenue yckopeHust CBOOOTHOTO MaJieHHUSL.

HanpaBnenue ckopoCTH npH IBUAKEHUH 110 OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3yuenne HepaBHOMEPHOIO IBUKEHMS C LEJIBIO ONPEAEICHUS] MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHONIEHUST MEXKY MYTSAMH, IPOWIEHHBIMU TEJIOM 3a IIOCJIEI0OBATEIbHBIE
paBHBIE MPOMEKYTKH BPEMEHHM INPU PABHOYCKOPEHHOM JBWIKEHHWU C HAYaJIbHOW CKOPOCTBIO,
PaBHOM HYJIIO.

N3yuenune nBUKEHUs ApUKaA B BA3KOM KHUJIKOCTH.

W3ydenue nBuxeHus Tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuka

[IpuHnun otHOCcuTenbHOCTH ["anmunes. [lepseiii 3akoH HeroToHa. HepmanbHble CHCTEMBI
OTCYETA.

Macca tena. Cuna. Ilpunmun cynepno3uuuu cuil. Btopoidt 3akoH HeroTtona st
MaTepuanbHOM TOUKHU. TpeTuii 3akoH HploTOHA [17151 MaTepraibHBIX TOYEK.

3akoH BceMupHOTO TArotenus. Cuia tsokectu. [lepBas kocMudeckas CKOPOCTb.

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

Tpenue. Buasl Tpenus (moxosi, ckonbkeHus, kauenus). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHS CKOJIbKEHUS U cuja TpeHus nokos. Koagdumuent tpenus. Cuna conpoTUBIECHUS MPU
JBUKEHHUHU TEJa B KUAKOCTH WIIH ras3e.

[TocTynarensHoe U BpalateiabHOE IBUKEHHE aOCOIIOTHO TBEPAOTO Tea.

MOMEHT CHIIbI OTHOCHUTENBHO OCH BpaleHus. [1nedo cuibl. Y cioBus paBHOBECUS TBEPIOTO
Tena.

TexHuueckne yCTpoWCTBA M MPAKTUYECKOE IMPUMEHEHHE: MOAIMIHUKH, JIBHKEHUE
HCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHne uHepIUY.

CpaBHeHME MacC B3aUMOJICHCTBYIOLUX TEN.

Bropoii 3akon HeroToHa.

H3mepenue cun.

CnoxeHue cuil.

3aBUCHUMOCTH CHIJIBI YIIPYTOCTH OT JieOopMalvu.

Hesecomocts. Bec Tena rnpu yCKOpeHHOM NOABEME U TaJACHUM.

CpaBHEHME CHII TPEHUS TOKOs1, KAUEHUS U CKOJIbKEHUS.

VYcnoBus paBHOBecus TBEPAOTO Tena. Bunibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, iabopamopHule pabomol

N3ydenue nBuxenHus Opycka 1o HaKIIOHHOW TIOCKOCTH.

HccnegoBanue 3aBUCUMOCTH CHJI YIIPYTOCTH, BO3HHMKAIOLIUX B MPYKUHE U PE3MHOBOM
oOpasie, OT ux edopMalHH.

UccnenoBanue ycinoBuii paBHOBECHS TBEPAOTO TeJla, UMEIOIIETO OCh BPAILLEHUSI.

Tema 3. 3akonwl coxpanenus 6 mexanuke

Nmmynsc MaTepuanbHON TOUKH (TeNa), CHCTEMBI MaTepUaIbHBIX TOYEK. VIMITYIIbC CHITBI U
M3MEHEHUE UMITYJIbCa TeJla. 3aKOH COXPAHEHUs UMITylbca. PeakTUBHOE IBUKEHHUE.

PaGota cuibl. MOIIHOCTH CHITBI.

Kunernueckas sHeprus MarepuanbHOW ToukH. Teopema 00 M3MEHEHWU KUHETHYECKOU
SHEPIUH.



[orenumaneHas sHeprus. [loreHnmanbHas s3HEPTUSA yIPYro AeGopMUPOBaHHON NPYKHHBI.
[TorenumanpHas SHEprus Teya BOIM3U TOBEPXHOCTH 3eMIIH.

[loTeHumanpHple ¥ HEMOTEHIMANBHBIE CUIbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHII C
N3MEHEHUEM MEXaHUUYECKOM SHEPruu CUCTEMBI TeJl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPruu.

VYipyrue u Heynpyrue CTOJIKHOBEHUS.

TexHu4eckre yCTpOMCTBAa M IPAKTUYECKOE IMPUMEHEHHUE: BOAOMET, KOIEp, MPYKUHHBIN
IIACTOJIET, IBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE nBHKEHUE.

[lepexon noTeHMANbHON SHEPTUH B KUHETUYECKYIO U 0OpaTHO.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3ydyenne abCONIOTHO HEYNPYroro yjaapa € IHOMOIIBIO JBYX OJMHAKOBBIX HHUTSHBIX
MAasITHUKOB.

UccnenoBanue cBsi3u pabOThl CHIIBI ¢ M3MEHEHMEM MEXaHWYECKOM SHEepruu Teia Ha
MIpUMEpPE PACTSHKEHUS PE3UHOBOTO JKT'yTa.

Paznen 3. MoaekyJisipHasi Gu3nka U TEpMOAMHAMHKA

Tema 1. Ocnogvl moneKynapuo-KuHemu4ecKkol meopuu

OCHOBHBIE TTOJIOKEHUS MOJICKYISIPHO-KHHETUYECKON TEOPHH U UX OMBITHOE 0OOCHOBAHUE.
Bbpoynosckoe nBuxenue. uddys3us. Xapakrep IBUKEHUS U B3aUMOJICHCTBUS YaCTHUI] BEIIECTBA.
Mogenu cTpoeHUs Ta30B, KUIKOCTEH U TBEPIBIX TN U O0BICHEHNE CBOMCTB BEIIECTBA HA OCHOBE
3TUX MoJenel. Macca u pazmepsl Mosiekyn. KonnyectBo BeniectBa. [loctositnnas ABoraapo.

TemnoBoe paBHoBecue. Temneparypa u e€ uamepenue. llkana remneparyp Llenbcus.

Mogens uaeanbHOoro raza. OCHOBHOE ypaBHEHUE MOJEKYISIPHO-KUHETHYECKOH TEOPHUH
uaeanbHOTO Ta3a. AOCOIOTHas TeMIeparypa Kak Mepa CpelHed KHHETHYECKOW SHEpPruu
TEIUIOBOTO JIBMKEHUA yacTull raza. [llkana temneparyp KenbBuna. ['a30Bble 3aKOHBI. Y paBHEHHUE
MenneneeBa—Kianeiipona. 3akon JlansToHa. M3omporecchl B UaeaabHOM Ta3e ¢ MOCTOSIHHBIM
KOJIMYEeCTBOM BellecTBa. [paduueckoe mpeacTaBieHUE HU3OMPOIECCOB: HM30TEpPMa, H30X0pa,
n3o0bapa.

Texuuueckue ycTpoHCTBA U IPAKTHUECKOE MPUMEHEHHE: TEPMOMETP, OHapoMeTp.

Jlemoncmpayuu

OnbITel, JIOKa3bIBAIOIIME JUCKPETHOE CTpOCHHE BellecTBa, (oTtorpaduu  MOJIEKYI
OpPraHUYECKUX COCIMHEHUM.

OmnpiThl 110 UGG Y3UH KUIKOCTEH U ra3oB.

Monens OpOYHOBCKOTO IBUYKEHUSL.

Mopgaens omnbita IITepHa.

OnbIThL, JOKa3bIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYIISIPHOTO B3aUMOACHCTBHUS.

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

OnbIThL, WUTIOCTPUPYIOIINE YPABHEHHE COCTOSTHUS HI€aJIbHOTO T'a3a, U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomsi

Omnpenenenne Macchl BO37yXa B KIACCHOW KOMHATe Ha OCHOBE H3MepeHud oO0BnEma
KOMHAaThI, JaBJICHUS U TEMIEPATYPbI BO3AyXa B HEMl.

HccnegoBanue 3aBUCUMOCTH MEXy TapaMEeTPaMU COCTOSTHUS Pa3peKeHHOT0 ras3a.

Tema 2. Ocnoevt mepmoounamuku

TepmonnHamuueckass cucreMa. BHYTpeHHsE SHEprusi TEpMOJAMHAMHYECKON CUCTEMBbI U
criocoObl e€ m3MeHeHus. KonnyecTBo TeIOTH U paboTa. BHYTpEeHHSsI SHEpTrUs 0JJHOATOMHOTO
uJeanbHOTO ra3a. Buabl Temonepeaayun: TeIIONPOBOHOCTh, KOHBEKIIUS, U3TydeHue. Y IenbHas
TEMI0EMKOCTh BenlecTBa. KoaudyecTBo TEIIoThl pH TEIIONEpeIaye.

[onsitue 06 agnabarHoM mporiecce. [lepBrIit 3akoH TepMoauHaAMUKH. [IpuMeHeHue nepBoro
3aKOHA TePMOJMHAMHUKH K u3ompoiieccaM. I padudeckast MHTepIpeTaius padoThl rasa.



Bropoii 3akoH TepmoanHamMuki. HeoOpaTuMOCTh IPOIIECCOB B TIPUPO/IE.

Tennobie MamuHbL. [IpUHIKTBL JeiicTBUS TEIIOBBIX MamuH. [IpeoOpa3oBanus sHEPTUHN B
TeroBBIX MamuHax. KoadduuuenT noneznoro aercTBus temioBoid Mammubl. Lukin Kapho u ero
KOA(PHUIIUEHT MOJIE3HOTO AEHCTBUSA. DKOJIOTHUYECKUE TPOOIEMbI TEIIO3HEPTETHKH.

TexHuueckue yCTpOHCTBA M IPAKTUYECKOE IPUMEHEHHUE: JIBUTaTellb BHYTPEHHETO
CropaHusi, OBITOBOM XOJIOIMIIBHUK, KOHIHIIMOHED.

Jlemoncmpayuu

W3MeneHrne BHYTpEHHEW SHEPruM Tejla MpPH COBEPUICHHHM pabOTHI: BBUIET MPOOKH W3
OYTBUIKH TIOJT ACHCTBUEM C)KAaTOTO BO3lyXa, HarpeBaHue 3(pupa B JaTYHHOH TpyOKe MMyTéM TpeHHS
(BUICOIEGMOHCTpALIHS).

N3menenne BHyTpeHHEN aHepruu (TeMiepaTypbl) Teja pu TeIonepeaaye.

OnsIT 10 agrabaTHOMY PACIIMPEHHIO BO3/1yXa (OIBIT C BO3AYLIHBIM OTHUBOM).

Monenu napoBoi TypOUHBI, ABUTaTENsl BHYTPEHHETO CTOPAHUsl, PEAKTUBHOTO JIBUraTeJIsl.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

N3mepenue yaenbHON TeNI0EMKOCTH.

Tema 3. Azpecamnupie cocmoanusn eeuwjecmea. Pazosvie nepexoov

[TapooOpazoBanue u konaeHncanus. Mcnapenue u kunenue. AGCOMIOTHAST U OTHOCUTENIbHAS
BII&KHOCTh BO3ayxa. HaceIeHHblil map. YuenpHas TemioTa MmapooOpa3oBaHUs. 3aBUCHUMOCTH
TEeMIIepaTypbl KUIIEHUS OT AaBJICHUS.

TBépnoe Teno. Kpucrammueckue u amopdHbie Tena. AHU30TPOINSI CBOMCTB KPUCTAJIIOB.
Kunkue kpucramisl. CoBpemeHHble Marepuanbl. [lmaBneHune W kpucramumsanus. Y IenbHas
TerioTa miasneHus. CyonuManus.

VYpaBHeHue TeroBoro 6amaHca.

TexHudeckne ycTpoWcTBa M NIPAKTHUYECKOE IPUMEHEHHE: TUTPOMETP M IICHXPOMETP,
KaJIOPUMETP, TEXHOJIOTMH MOJIy4E€HHUSI COBPEMEHHBIX MaTEPUATIOB, B TOM YMCJIE HAHOMATEPHAJIOB,
Y HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBolicTBa HACBIIIEHHBIX MapOB.

Kunenne npu NOHM>KEHHOM JJaBJICHUH.

Crnioco0Obl U3MEpPEHUsI BIaKHOCTH.

HaGnroneHue HarpeBaHus U IUIaBJICHUS KPUCTAIIIMYECKOTIO BEIIECTBA.

JleMOHCTpanysi KpUCTaJIOB.

Yuenuueckuii sxcnepumenm, nabopamopivie pabomol

W3mepenne 0OTHOCUTENBHOM BIIAKHOCTHU BO3/1yXa.

Paznen 4. DiekTpoanHaMuka

Tema 1. Inexkmpocmamuxa

OnekTpu3anusi Tel. OJeKTpUYecKuid 3apan. [[Ba Buaa 3IEKTPUYECKUX —3apsoB.
[IpoBOAHMKH, TUAAEKTPUKU U TOJIYIIPOBOJHUKH. 3AKOH COXPAHEHUS SJIEKTPUUYECKOIO 3apsija.

B3aumopeiictBue 3apsgoB.  3akoH Kynmona. ToueuHslid  37€KTpUYECKHd — 3apsl.
Onektpuyeckoe mnoje. Hanpssk€HHOCTh aiexkTpudeckoro mnois. [lpuHnun cynepno3unuu
JNEKTPUUYECKUX NToJIeN. JIMHUN HAaNPsLKEHHOCTHU IEKTPUUYECKOTO TOJIS.

PaGora cun anexrpocratiudeckoro nois. [lorennuan. Paznocts notennuanos. [IpoBoaauku
Y IUDJIEKTPUKHU B DJIEKTPOCTATUYECKOM T0JIe. J(MdneKkTpruieckas MpOHUIAEMOCTb.

OnektpoéMkocTb. KonaeHcaTop. DIeKTpOEMKOCTh IIOCKOTO KOHAEHCATopa. OJHEprus
3apsKEHHOI0 KOHJEHCAaTopa.

TexHuyeckue yCTpPOMCTBA M MPAKTUYECKOE IPUMEHEHUE: DIIEKTPOCKOIl, AJIEKTPOMETP,
AIIEKTPOCTATUYECKAS 3alllUTa, 3a3eMIIEHUE AIIEKTPONPUOOPOB, KOHAEHCATOP, KOMHUPOBAIBHBIN
anmnapar, CTpyWHBINA IIPUHTED.

Jlemoncmpayuu

YCTpOUCTBO U IPUHIUI ACUCTBUS MIEKTPOMETPA.



B3anmonencTBie Ha3IEKTPU30BaHHBIX TEJ.

DNEKTPUUECKOE MOJIE 3aPSKEHHBIX TEll.

[IpoBOJHUKY B 3JIEKTPOCTATUUECKOM IOJIE.

DnexTpocTaTH4ecKas 3allluTa.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCUMOCTD 3JIEKTPOEMKOCTH IJIOCKOTO KOHAEHCATOPa OT IUIOIIAIU IJIACTHH, PACCTOSIHUS
MEXIy HUMH U TUAJIEKTPUIECKON MTPOHHUIIAEMOCTH.

DHeprus 3apsHLKEHHOTO KOHJIEHCaTopa.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3mepenue 31eKTpoEMKOCTH KOHIEHCATOPA.

Tema 2. [Tocmoannsiit 3n1ekmpuueckuit mok. Toxu 6 paziuunsix cpedax

DneKTpUYeCKUil TOK. YCJIOBHS CYIIECTBOBAHUS DJIEKTPUUECKOTO TOKa. MIcTOUHMKH TOKa.
Cuna toxka. [IoCTOSTHHBIN TOK.

Hanpsokenue. 3akon Oma 11 yyacTka Lelu.

DnexTpudeckoe COTIPOTHUBIIEHUE. VY nensHOE COTIPOTHUBJIEHUE BEIIIECTBA.
[TocnenoBarensHOE, MapaienbHOE, CMEIIAHHOE COEMHEHNE IPOBOJHUKOB.

PaboTa snextpudeckoro Toka. 3akoH [xoyns—Jlennia. MomHOCTb AIEKTPHUYECKOTO TOKA.

DNEeKTpOABMKYIIasi CUJIa M BHYTPEHHEE CONPOTHUBIIEHUE UCTOYHHMKA TOKa. 3akoH OMa 1y1st
MOJTHOM (3aMKHYTOM) d7eKTpruieckoi nenu. KopoTkoe 3aMpIkaHUeE.

DneKTpOHHas IPOBOAUMOCTh TBEPABIX METAJUIOB. 3aBUCUMOCThH COITPOTUBIICHHS] METAJIOB
oT Temneparypsl. CBEpXIpOBOAUMOCTb.

DNEeKTpUYECKHUN TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX ITyYKOB.

[HonynpoBoguuku. CoOcTBeHHass W MIpUMEcHas MPOBOJAUMOCTb  IOJIYIIPOBOJHUKOB.
CaoiicTtBa p—Nn-nepexosa. [lomynpoBo1HUKOBEIE IPUOOPBHI.

DJIEKTPUYECKHII TOK B PacTBOpPAaX W pacIjiaBax 3JIEKTPOJUTOB. DJIEKTPOJIUTHYECKAS
JUcconuanus. JIEKTPOIU3.

DIIEKTPUYECKHI TOK B razax. CaMOCTOATENIbHBIN U HECAMOCTOATENIbHBIN pa3psaa. MoaHus.
[Tna3ma.

TexHnueckne ycTponcTBa U MPAKTUYECKOE NPUMEHEHHUE: aMIIEpMETP, BOJIBTMETP, PEOCTAT,
UCTOYHUKHA TOKa, OJIGKTPOHArpeBaTENbHbIE MPUOOPBL, 3IEKTPOOCBETUTENbHBIE HPUOOPHI,
TEPMOMETP  CONPOTHUBIICHUS, BAKyyMHBIH  JAHMOJ, TEPMUCTOPbI U  (POTOPE3UCTODPHI,
MIOJIYIPOBOJIHUKOBBIN IMOJ, FabBaHUKA.

Jlemoncmpayuu

N3mepenune cuibl TOKa U HAIPSIKEHMSL.

3aBUCUMOCTh CONPOTHUBJICHUS UWIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBI, IUIOIIATU
MOINIEPEYHOI0 CEYEHUsI U MaTepHuaa.

CMelaHHOe COeIMHEHNE TPOBOTHUKOB.

[IpsiMoe u3MepeHue 3IeKTPOABHXKYIIEH cuiibl. KOpoTKoe 3aMblKaHUE TallbBAHHMYECKOTO
3JIEMEHTA U OLICHKA BHYTPEHHErO0 CONPOTHUBIICHHUS.

3aBUCHUMOCTb CONTPOTUBJICHUS METAJIJIOB OT TEMIIEPATYPHI.

[IpoBOAMMOCTB 3JEKTPOJIUTOB.

HckpoBoii pa3psia M MPOBOJAUMOCTD BO3TyXa.

OnHOCTOPOHHSIA MPOBOIUMOCTD JUOJA.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomoi

N3ydeHne CMEIIaHHOTO COEIMHEHNSI PE3UCTOPOB.

N3mepenue >meKTpoABUKYIIEN CUIIbl HCTOYHUKA TOKA U €0 BHYTPEHHETO COMPOTUBIICHUS.

Habmronenue snextponusa.

MexnpeamerHble CBA3H

Nzyuenne kypca ¢uszuku 6a3oBoro ypoBHs B 10 Kjacce OCYIIECTBISETCS € y4ETOM
COJIEp’KATENbHBIX MEXKIIPEIMETHBIX CBSA3€H C KypcaMH MAaTeMAaTUKH, OWOJIOTUH, XUMHH,
reorpauu ¥ TEXHOJIOTUH.



Mesicnpeomemnvie nouamus, CBS3aHHBIE C H3YyYCHHEM METOJIOB HAYYHOTO ITO3HAHMS:
SIBJICHUE, HAy4YHBIH (aKT, TUMOTe3a, (U3MYECKas BEIWYHMHA, 3aKOH, TEOpHs, HaOIIOJICHUE,
9KCIEPUMEHT, MOJIEIMPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelieHue CUCTEMbI YpaBHEHHA, TMHEHHas PYHKIM, apadoia, runepooia,
uX rpaduku 1 CBOWCTBA, TPUTOHOMETPHUYECKHE (PYHKIIUU: CHHYC, KOCUHYC, TAHT€HC, KOTAaHT€HC,
OCHOBHOE TPUTOHOMETPUUYECKOE TOKJECTBO, BEKTOPbl U MX MPOEKIMU HAa OCH KOOpAMHAT,
CJI0KEHHE BEKTOPOB.

Buonoeusn: mexannueckoe JBUKEHUE B KUBOU mpupone, auddysus, ocMoc, TerioooMeH
YKUBBIX OPraHU3MOB (BHJIbl TEIUIONEPENAUH, TEIJIOBOE PABHOBECUE), SIEKTPUUECKUE SIBJICHUS B
YKUBOM IPUPOJIE.

Xumusa: NTUCKPETHOE CTPOEHME BEILECTBA, CTPOCHUE aTOMOB M MOJIEKYJ, MOJIb BEILECTBA,
MOJISIpHAsi Macca, TEIUIOBbIE CBOWCTBAa TBEPABIX TeEJ, JKUIKOCTEM M Ta30B, 3JIEKTPUUECKUE
CBOMCTBa METAJUIOB, SJIEKTPOJIUTHYECKAs JUCCOLMAIINS, TalbBaHHUKA.

T'eoepagus: BNaxXHOCTh BO3/1yXa, BETPHI, 0ApOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHUe JBM)KEHUN C UCIIOJIb30BAHMEM MEXaHHU3MOB, YUET TPEHUS B
TEXHHUKE, TOJIIUIMHHUKYN, UCIOJb30BAaHUE 3aKOHA COXPAHEHMs HMITyJIbca B TEXHUKE (pakeTa,
BOJIOMET W JIpyrue), JBUTATE]Ib BHYTPEHHErO0 CropaHus, IMapoBas TypOuHA, OBITOBOI
XOJIOIMIBHUK, KOHTUIIMOHEP, TEXHOJIOTUH MOJy4EeHUS! COBPEMEHHBIX MaTEepPHAaliOB, B TOM YHCIIE
HAaHOMATEepHAJIOB, W  HAHOTEXHOJIOTUHM,  DJJIGKTPOCTaTUYECKass  3alluTa,  3a3eMJICHUE
ANIEKTPONPUOOPOB, KCEPOKC, CTPYHHBIM MPUHTEP, DJIEKTpPOHArpeBareibHbIE MPHOOPHI,
AIIEKTPOOCBETUTENbHBIE IPUOOPHIL, TaIbBAHUKA.

11 KJIACC

Pa3nen 4. DiaekTpoauHaMuKa

Tema 3. Maznummnoe none. IneKmpomazHumMHAA UHOYKUUA

[TocrositHHpIE MarHuThl. B3amMopaelcTBME NOCTOSHHBIX MAarHUTOB. MarHuTHOE mMOJE.
Bekrop marautHoM MHAYKIUU. [[puHIMN Cynepno3uiiMi MarHUTHBIX ToJiei. JIMHUKM MarHuTHOM
nHAyKuuu. KapTrHa TuHUN MarHUTHOM MHIYKIIUMU T10J1S1 HOCTOSIHHBIX MarHUTOB.

MarnuTHO€E MoJie MPOBOJHMKA C TOKOM. KapTuHa JIMHMI WHIYKIIMM MarHUTHOTO IOJIS
JUIMHHOTO TPSIMOTO IMPOBOJHUKA M 3aMKHYTOI'O KOJIBIIEBOTO ITPOBOJHHKA, KATYIIKH C TOKOM.
OnbiT DpcTena. BzanmoaelicTBue NpoBOJHUKOB C TOKOM.

Cuna Amnepa, €€ MOJTyJib ¥ HallpaBJICHUE.

Cuna JlopeHua, €€ Moaylb M HampasiieHHE. [[BWKeHUE 3apsyKeHHOM 4YacTULbl B
OJIHOPOJHOM MarHuTHoM mnose. Pabota cuiel Jlopena.

SIBneHue AIEKTPOMAarHUTHOM UWHAYKUMH. [lOTOK BEKTOpa MAarHUTHOM MHIYKIUU.
DNEeKTpOABMKYILAS CUJIa UHAYKIUHU. 3aKOH 3JIEKTpOMarHuTHOW nHAykuuu dapanes.

BuxpeBoe snextpuueckoe Imose. DJIEKTPOABMXKYILAs Cujla HHAYKIMH B IMPOBOJHHUKE,
JBUKYILIEMCSI IOCTYNATENbHO B OJTHOPOJHOM MarHUTHOM IIOJIE.

IIpasuio JleHua.

NHnykTUBHOCTD. SIBIEHME CAMOMHAYKIMH. DIEKTPOABMXKYIIAs CUJIa CAMOUHAYKIIUH.

DHeprusi MarHUTHOTO MOJIsI KATYIIKU C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckue YCTPOWCTBA U MPAKTUUYECKOE IMPUMEHEHHE: TIOCTOSIHHbIE MArHUTHI,
ANIEKTPOMArHMTHI, JIEKTPOJBUTATENb, YCKOPUTENHN AIEMEHTAPHBIX YACTUILL, UHIYKIIMOHHAS TI€Yb.

Jlemoncmpayuu

OmneIT OpcTena.

OTKJIOHEHHUE SJIEKTPOHHOTO IMy4YKa MAarHUTHBIM TIOJIEM.

JIMHUY MHIYKIIUY MarHUTHOTO TIOJIAL.

B3aumoelicTBrue ABYyX MPOBOJHUKOB C TOKOM.

Cuna Amnepa.



[erictBue cuitbl JIopeHia Ha HOHBI AJIEKTPOJIUTA.

SIBNeHHE ANEKTPOMArHUTHOW WHIYKIIUH.

IIpaBuio JleHua.

3aBUCUMOCTD JJIEKTPOJIBHKYIICH CHIIBI HHIYKIIUH OT CKOPOCTH M3MEHEHHSI MAarHUTHOTO
MOTOKA.

SIBiIeHME CaMOMHIYKIUU.

Yuenuueckuii sxcnepumenm, rabopamopHvie pabomol

N3ydeHrne MarHuTHOTO TIOJISl KQTYIIKH C TOKOM.

HccnenoBanue neiicTBUS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS AIEKTPOMArHUTHOW WHIYKIIHH.

Pa3nen 5. KosieOaHust U BOJIHBI

Tema 1. Mexanuueckue u 31eKmMpomMazHummble Konedanus

Konebarenbnast cucrema. CBoOojHble MexaHHMYeckue KoseOanus. [‘apMmoHHMueckue
koneOanus. Ilepmon, wacrota, ammutyga U (aza konebGanuil. [IpyXMHHBII MasTHUK.
Maremaruueckuil MasiTHUK. Y paBHEHHE rapMOHUYECKHX Kosiebanuil. [IpeBparienue snepruu npu
rapMOHUYECKHUX KOJIEOaHUSX.

Konebatenpubiii koHTYyp. CBOOOJHBIE SJIEKTPOMArHUTHBIE KOJCOAHWS B HJICATHHOM
KoJjeOaTebHOM KOHType. AHAJOTUS MEXIy MEXaHWYeCKUMH U  3JIEeKTPOMAarHUTHBIMU
kosnebanusaMu. @opmyna ToMcoHa. 3aKOH COXpaHEHUS PHEPTUU B UJCAIBHOM KOJeOaTelbHOM
KOHTYpE.

[IpencraBienue o 3aTyxaroImuX KojeOaHUsAX. BbIHYXIeHHbIE MEXaHUYECKUE KOJieOaHUsL.
Pe3onaHc. BeiHyX/IeHHBIE 2JIEKTPOMArHUTHBIE KOJIEOaHHUS.

[Tepemennbiii Tok. CHHYCOUJAIbHBIA MEPEMEHHBIA TOK. MOIIHOCTh MEPEMEHHOTO TOKA.
AMIIIUTYAHOE U JEUCTBYIONIEE 3HAUEHUE CUJIbl TOKA U HalPSUKEHMS.

Tpanchopmarop. IlpousBoacTBo, mepenada W MOTPEOJICHHE DIIEKTPUUECKOW DSHEPrHUU.
OKOJIOTMYEeCKHE PHUCKM TpU TNPOU3BOJACTBE IEKTpodHepruu. KynbTypa ucnoiab3oBaHus
JIEKTPOIHEPTUHU B IOBCEIHEBHON )KU3HH.

TexHuueckue ycTpolcTBa M HNPAKTUYECKOE IPUMEHEHHUE: 3JIEKTPUYECKUH 3BOHOK,
reHepaTop NePEMEHHOr0 TOKa, JMHUU 3JIeKTporepesay.

Jlemoncmpayuu

HccnenoBanue napaMeTpoB KojeOaTeabHON CUCTeMbI (MIPYKUHHBIA WIIM MaTeMaTHYECKH
MasITHHUK).

Hab6nronenue 3aryxaromux KojaeOaHui.

HccnenoBanue CBOUCTB BBIHYKICHHBIX KOJIEOaHUH.

HaGnronenue pezoHanca.

CB0060AHBIE IIEKTPOMArHUTHbBIE KOJICOAHMS.

OcumsuiorpaMMbl  (3aBUCMMOCTH  CHJIBI  TOKAa M HAmpsOKEHUsT OT BPEMEHH) JUis
3JIEKTPOMArHUTHBIX KOJICOaHUH.

Pe3zonanc npu mocnesoBaTeNbHOM COCIUHEHUHU PE3UCTOpa, KATYLUIKH HMHAYKTUBHOCTH U
KOHJEHCAToOpA.

Monens JIMHUY 3IEKTPONEPENAYH.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomol

HccnenoBanue 3aBUCUMOCTH MEPHO/Ia MAJIBIX KOJIeOaHUI Tpy3a HA HUTU OT JUIMHBI HUTH U
Macchl rpysa.

HccnenoBanne NEPEMEHHOTO TOKa B LENU M3 IOCIENOBATEIBHO COEOMHEHHBIX
KOHJIEHCATOPa, KaTylIKN U PE3UCTOpa.

Tema 2. Mexanuueckue u 371eKmpoMazZHUmMHbLe 60JIHbL

MexaHnnyeckue BOJIHBL, yCiIoBHs pacnpocTtpaHenus. Ilepuon. CkopocTh pacnpocTpaHeHMs!
u januHa BonHBL [lomepeuHble W TpoJOJbHBbIE BOJHBL HVHTepdepeHuus u audpaxius
MEXaHUYECKUX BOJIH.



3Byk. CxopocTh 3BykKa. ' poMKkocTh 3Byka. BeicoTa Tona. TemOp 3Byka.

DNEeKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI M3JIy4EHUS 3JCKTPOMArHUTHHIX BOJIH. B3aumuas
opueHTtanus BekTopoB E, B, V B anekrpoMaruutHoi BosHe. CBOMCTBA 3JIEKTPOMArHUTHBIX BOJIH:
OTpaXeHHWe, TpeJoMIieHHe, moyisgpusanus, audpakmus, uHTepdepeHnus. CKOpOCTbh
AJIEKTPOMArHUTHBIX BOJIH.

[lIkana >meKTpOMarHUTHBIX BOJIH. [IpuMeHeHHE 3JeKTPOMArHUTHBIX BOJH B TEXHUKE U
ObITY.

[IpuHIHAIIBI paguOCBA3U U TeNEeBUICHU. Pagnookanus.

DNEKTPOMarHUTHOE 3arpsi3HEHNE OKPYKAIOLIEH CPE/bl.

TexHuueckre yCTPOMCTBA M IMPAKTUYECKOE NMPUMEHEHHE: MY3bIKaJlbHbIE WHCTPYMEHTHI,
YIBTPA3BYKOBAsl TMAarHOCTHKA B TEXHUKE U MEIHUIIMHE, pajap, paaIuoNpUEMHHK, TEICBU30D,
anTeHHa, Tenedgon, CBY-neus.

Jlemoncmpayuu

OO6pazoBaHue U PACTIPOCTPAHECHHE TTOTIEPEUHBIX U TTPOIOJIHHBIX BOJIH.

Konebmtomieecs Teno Kak HICTOYHUK 3BYKa.

Habntonenue orpakeHus 1 NpeIoMIICHUS MEXaHUYECKUX BOJIH.

Habmonenue unrepdepeHunu u 1udpakiui MEXaHUUECKHUX BOJH.

3BYKOBOM PE30HAHC.

Habmonenue cBsi3n TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYIOH M 4YacTOTOMN
KOJIe0aHMI.

HccnenoBanne  CBOMCTB  3JEKTPOMArHUTHBIX  BOJIH:  OTPa)XKCHHE, MPEIOMIICHHE,
noJisipu3anus, AMpakuus, uHTepdepeHIus.

Tema 3. Onmuxa

I'eomerpuueckas ontuka. [IpsimonnHeiHOE pacipoOCTpaHEHUE CBETA B OJTHOPOJHOM Cpefe.
JIyd cBeta. ToYEYHBIN UCTOYHHUK CBETA.

OtpaxkeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. l[locTpoeHne n300pakeHUH B IJIOCKOM
3epKae.

[Ipenomiienne cBeta. 3akOoHBI MPEIOMIICHHS CBeTa. AOCOJIOTHBIA  IMOKa3aTelb
npenomieHus. IlonHoe BHyTpeHHee oTpaxkeHue. [IpenenbHbIi yrojl MOJHOTO BHYTPEHHETO
OTpayKEHHUSL.

Hucnepcus cBera. CioxxHbIN cocTaB 6emoro ceera. L[Ber.

Cobuparonue u pacceuBamomue JWH3bL. ToHkas nuH3a. DokycHOe paccTosHUE U
ONTHUYECKasi CHJia TOHKOHU JIH3bI. [locTpoeHne n3obpaxeHuii B coOMparomnX U pacCeuBaIOIINX
nuH3ax. PopMyna TOHKOW JTUH3bL. YBEIMYECHHE, JaBAEMOE JIMH30M.

[Ipenensl IPUMEHUMOCTH T€OMETPHUUECKON ONTHUKH.

BonnoBas onrtuka. Wnatepdepenumst cBera. KorepeHTHble HMCTOYHHUKH. Y CIOBUS
HaOIIO/ICHUS] MAKCUMYMOB 1 MUHUMYMOB B HHTEP(EPEHIIMOHHON KapTHUHE OT JIBYX CHH(]A3HBIX
KOT€PEHTHBIX HCTOYHHUKOB.

Hudpakuuss cBeta. [udpakuuonHas pemérka. YcloBue HAOMIOJCHHUS TJIaBHBIX
MaKCHUMYMOB TpH MaIECHUU MOHOXPOMATHUYECKOTO CBETa Ha AU(PPAKIUOHHYIO PELIETKY.

[onsipuzanus ceera.

Texuudeckne ycTpoiicTBa W MpakTHYECKOe NPUMEHEHHe: OYKM, Iyna, (Qoroammapar,
MPOEKIIMOHHBIN anmapar, MUKPOCKOII, TEJIECKOII, BOJOKOHHAS ONTHKA, TU(PAKIIMOHHAS PEIIETKA,
MOJISIPOUI.

Jlemoncmpayuu

[IpsiMonMHENHOE paclpOCTpaHEHUE, OTPAXKEHUE M IperomiieHHne cBera. OnTuyeckue
IpUOOPBI.

ITonHoe BHyTpeHHee oTpaxeHue. Moenb CBETOBOAA.

HccnenoBanue cBOWCTB M300paKeHHI B JTMH3aX.

Mopenu MUKpOCKOTa, TEIECKOTIA.

Habmonenue natepdepeHium cera.

Habnronenue nudpakuuu ceera.



Habmonenue nucniepcun cBera.

[lonyueHue criekTpa ¢ MOMOLIBIO IPU3MBI.

[Tomy4yeHnue criekTpa ¢ MOMOIIBbIO TU(PPAKIUOHHON PEIIETKH.
Habnronenue nossipu3anum cBeTa.

Yuenuueckuii sxcnepumenm, 1a6opamopHule pabomul
N3mepenue nokasaTesis IpeJOMIIEHUS CTEKIIA.
HccnenoBanue cBONCTB U300paykeHUH B JIMH3aX.
HaGnronenue aucnepcun cera.

Paznen 6. OcHOBBI clleHATBLHOI T€OPUH OTHOCUTEIHHOCTH

['panuubl TPUMEHUMOCTH KJIacCHYecKoW MexaHuku. llocTynaTel cnenuanbHOW TEOpUH
OTHOCUTEIILHOCTH: HMHBAapUAHTHOCTb MOJYJII CKOPOCTM CB€Ta B BaKyyMe, MPUHIIMI
OTHOCHUTEIBLHOCTH DHHIIITEHHA.

OTHOCHUTENHHOCTHh OJJTHOBPEMEHHOCTH. 3aMe IJICHUE BPEMEHHU U COKPAIICHHUE JTUHBI.

DHEprusi ¥ UMIYJbC PEISITUBUCTCKON YaCTHUIIBI.

CBs13b MacChl C SHEPTUEH U UMITYJIbCOM PENIITUBUCTCKOM YaCTUIIBI. DHEPTUS TTOKOSL.

Pa3nen 7. KBantoBasi pusuka

Tema 1. dnemenmol K6AHNM 080 ONMUKU

®ortonsl. opmyna [1nanka cBsizu s3HEpruu GOTOHA € €r0 YaCTOTOW. DHEPTUs U UMITYIIbC
dhoToHa.

Otkpeitue u wuccinenoBanue  (orodddexra. Ombitel  A. I'. CrosneroBa. 3akoHBI
dboTtorddekra. YpaBuenue DitnmreitHa 1 Gotoddpdexra. «KpacHas rpanuima» Gorodddekra.

JaBnenue ceera. OnbiTel [1. H. JIeGenena.

XUMHYECKOE IEUCTBHUE CBETA.

Texnuyeckue ycTpoHCTBa M MPaKTUYECKOE MpPUMEHEHHUE: (OTOAIEMEHT, (POTONATUUK,
coJIHeUHas Oatapesi, CBETOIUOI.

Jlemoncmpayuu

®doTor(hPexT Ha yCTaHOBKE C IIMHKOBOM MJIACTHHOM.

HccnenoBanue 3akoHOB BHeNIHETo GoTodddexTa.

CBeToIMO 1.

Conneunas Garapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesnuro o -yactui. [lmanerapnas
mozens aroma. [loctynarel bopa. M3nydyenue u nornomieHne GOTOHOB MPHU MEPEXoJie aToMa C
OJIHOTO YPOBHS dHEPTUuu Ha Apyroi. Buspl criektpoB. CieKTp ypoBHEW SHEPTUH aTOMa BOAOPO/Ia.

BonnoBsble cBoiicTBa yactuil. Bonnsl ne bpoiins. KopmyckynspHo-BOIHOBOH JAyalu3M.

CrioHTaHHOE U BBIHYXICHHOE U3TyYCHHUE.

Texuuueckue yCTpOMCTBa W MPAKTUYECKOE TMPHUMEHEHHUE: CHEKTPAIbHBIA  aHAJIU3
(criekTpockoM), Ja3ep, KBAHTOBBIA KOMITBIOTE.

Jlemoncmpayuu

Monaens omnbita Pezepdopaa.

Onpeznenenue JUIMHBI BOJIHBI Ja3epa.

Habmtoenue nuHeuaThiX CIEKTPOB U3TYUYCHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, nabopamoptvie pabomoi

Habnronenue nuHeHyaToro cnexrpa.

Tema 3. Amomnoe aopo

DKCIEPUMEHTHI, I0KA3bIBAIOIINE CIOKHOCTh CTpOeHUs siapa. OTKPbITUE PaIUOAKTUBHOCTH.
OmnsiTel Pe3epdopaa o ompeneneHuio cocraBa paauoakTUBHOTO usnydeHus. CBoiicTBa anbda-,
Oera-, raMMa-u3nydeHus. BiusHue palnoOaKTUBHOCTH Ha >KUBBIE OPraHU3MBI.



OTtkpeITHE IPOTOHA U HEeWTpoHa. HyknonHas Mmozens sipa ['elizenoepra—lBanenxo. 3apsia
saapa. Maccosoe uncio aapa. M3oromnst.

Anbda-pacniaa. DIEKTPOHHBIA U TO3UTPOHHBIN OeTa-pacnaa. ['amMma-usmydenne. 3aKoH
pPaZvoaKTUBHOIO pacraja.

DHeprus cBs3M HYKJIOHOB B sifipe. Snepubie cuibl. Jledekt maccol spa.

SAnepHble peakuuu. Jlenenve U CUHTE3 SAEp.

SAnepnbiit  peakrop. TepmosiaepHbiii  cuHTe3. [IpobieMbl M MEpCHEKTUBBI SAEPHOMN
SHEPreTUKU. DKOJIOTMYECKUE aCIEKThI SIIEPHON IHEPTETUKH.

OnemeHTapHble YacTUllbl. OTKPBITHE TO3UTPOHA.

Metoabl HAOIIOCHNUS U PETUCTPALIUH SIIEMEHTAPHBIX YaCTHII.

®yHaMeHTalIbHble B3auMOAeicTBUsL. ENMHCTBO Pr3nueckoil KapTUHBI MUPA.

Texnuueckue ycTpoHCTBa M NMPaKTUYECKOE MPHUMEHEHUE: J03UMETp, kaMmepa BuiibcoHa,
SJIEPHBIN peaKkTop, aToMHast OomoOa.

Jlemoncmpayuu

Cu€TunK HOHU3UPYIOIINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomol

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM (GoTorpadusim).

Paspnen 8. DiieMeHTBI aCTPOHOMMH H ACTPOPU3UKH

Dranbl pa3BUTHS acTpoHOMUH. [IpUKIamHOE 1 MUPOBO33PEHYECKOE 3HAYCHHUE ACTPOHOMHUH.

Bun 3Bé31H0T0 HeOa. Co3Be3nus, ssipKue 3BE3IbI, TUIAHETHI, KX BUIUMOE JBHUKEHUE.

CoJiHeuHas cucrema.

Counnne. ConHeuHass akTUBHOCThb. McrouHuk sHepruum CosHIAa U 3BE3M. 3BE3IBI, UX
OCHOBHBI€ XapaKTepUCTUKHU. Jlnarpamma «CIeKTpaJIbHBIN KJIACcC — CBETUMOCTbBY. 3BE3/Ibl IJTaBHOM
MOCJEN0BATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca — CBETHUMOCTb» Uil 3BE3J  TJIABHOU
MOCJEN0BATENILHOCTU. BHyTpeHHee cTpoeHue 3BE3A. COBpEMEHHBIE NIPEACTABICHUS O
MIPOUCXOKACHUH U 3BoJIroIMK COJIHLIA U 3BE3]T. DTanbl )KU3HU 3BE3].

Mineunsiit [1yre — Hama ["anaktuka. [lonoxenne n aeuxenre CosHia B ['amaktuke. Tumnbl
ranakTuk. Paguoranaktuku u kBazapel. UEpHbIE ObIPHI B s,Ipax rajJakTUK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa06ma. Pazberanue ramaktuk. Teopus
Boseioro B3peiBa. PennkroBoe uzimyyeHue.

Macmrabnas ctpykrypa Beenennoi. MeraraiakTuka.

Hepewménnsie npoOieMbl aCTPOHOMUH.

Yuenuueckue nabarooenus

Habmronenuss HeBOOPYKEHHBIM TJIA30M C HCIIOJIb30BAHUEM KOMITBIOTEPHBIX MPUIIOKEHUI
JUI OTIpeJieNieHuUs] TIOJIOKEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JaTy: OCHOBHBIE CO3BE3/IHUs
CeBepHOro nojymapus u sipkue 3BE3/1bl.

Ha6monenus B Teneckon Jlynsl, mnanet, Mneunoro [lytu.

Oo6o0maroniee NOBTOPEeHNE

Ponp ¢u3uku u acTpoHOMUU B IKOHOMHUYECKOM, TEXHOJIOTMYECKOH, COIMAIbHOU U
ATHYECKOH cepax AesaTeIbHOCTH YeI0BeKa, POJib U MECTO (PM3UKH U aCTPOHOMHHU B COBPEMEHHOM
HAayYyHOW KapTWHE MHpa, POJb (PU3UUYECKOW Teopuu B (HOPMUPOBAHUU MPEICTABICHUN O
¢buznueckoil kKapTUHE MUpa, MeCTO (U3UYECKON KapTHHBI MHpa B OOIIEM pSAIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPEACTABICHUHN O MPUPO/IE.

MexnpeamerHblie CBA3H

Nzydenne xypca ¢usuku 0azoBoro ypoBHs B 11 kiacce ocymiecTBisieTcs ¢ y4€TOM
COJIEp)KATENbHBIX MEXIIPEIMETHBIX CBS3€M C KypcaMH MAaTeMaTUKH, OWOJIOTHUH, XHUMUH,
reorpaduu ¥ TEXHOJOTUH.

MeosicnpeOomemnuvle nousamusi, CBSI3aHHBIE C HM3YYCHHEM METOJIOB HAYYHOTO TIO3HAHMS:
SBJIICHWE, Hay4dHbId (akt, rumores3a, (u3Myeckas BETUYHMHA, 3aKOH, TEOpHs, HaOIIOJIEHUE,
SKCIIEPUMEHT, MOJICTUPOBAHUE, MOJEIIb, U3MEPEHHE.



Mamemamuxa: peuieHHe CUCTEMbl YpaBHEHUH, TPUTOHOMETpUYECKHE (DYHKIMHU: CHUHYC,
KOCUHYC, TaHIE€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPHUYECKOE TOXKAECTBO, BEKTOPbI U HX
MPOEKIMH Ha OCH KOOPIHMHAT, CIIO)KEHHE BEKTOPOB, NMPOU3BOJHBIC AIIEMEHTAPHBIX (DYHKIIHIA,
MPU3HAKH NOJ00US TPEYTOJIBHUKOB, OTIPEACICHUE TUIOMIAIN TUIOCKUX GUryp u 00bEMa Tell.

buonozus: anexTpruyeckue sIBIEHUS B )KUBOU IPUPOJIE, KOJIEOATEIbHbIE ABUKEHUS B )KUBON
IIPUPO/IE, ONITUYECKHUE SIBJICHUSI B )KUBOU MPUPOJE, ACUCTBUE paiialluy Ha KUBbIE OPraHU3MBI.

Xumua: CTpoe€HHUE aTOMOB U MOJIEKYN, KpHUCTaUIMYeCKassh CTPYKTypa TBEPIBIX Tell,
MEXaHHU3Mbl 00pa30BaHUsl KPUCTAJUIMUECKOM PElIETKH, CIIEKTPAJIbHBIN aHaIu3.

l'eoepaghus: MarHUTHBIE TOJIIOCA 3€MIIM, 3aJIE)KH MAarHUTHBIX Py, (GOTOCHEMKA 3eMHOU
IIOBEPXHOCTH, MPEICKA3aHUE 3€MIICTPACECHHH.

Texnonozcus: TUHUKA QJICKTponepeaad, reHepaTop NEPEMECHHOI0 TOKa, dJICKTPOABUTaATE/Ib, UHAYKIIMOHHAA

meyb, pajgap, paJdonpuéMHUK, TENEeBU30p, aHTeHHa, Tenedon, CBY-meub, NPOEKIMOHHBIA ammapar,
BOJIOKOHHAS OINTHKA, COJTHEYHast GaTapesl.

INNIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 10 ®U3UKE HA
YPOBHE CPEJHEI'O OBILIEI'O OBPA30OBAHUA

OcBoenne ydebHoro mpenMera «®Pu3uka» Ha YPOBHE CpEIHETO 0OImero oOpa3oBaHUS
(6a30BBIII  YpOBEHB) JOKHO  OOECHEYUTh  JOCTIDKCHHE  CICAYIOIHNX  JTUYHOCTHBIX,
MeTanpeIMETHBIX B MPEJAMETHBIX 00pa30BaTeIIbHBIX PE3YIIBTATOB.

JIMYHOCTHBIE PE3YJIBTATBI

JImgHOCTHBIE PE3yNbTaThl OCBOCHUS y4deOHOTro mpenmera «Du3MKay MOIHKHBI OTPaXKaTh
TOTOBHOCTh M CIIOCOOHOCTH OOYYaloONIUXCsl PYKOBOJICTBOBATHCS C(HOPMUPOBAHHONW BHYTPEHHEH
MO3UIMEH JIMYHOCTH, CHCTEMOW IICHHOCTHBIX OpHEHTAIlMi, TIO3UTUBHBIX BHYTPEHHUX
yOeXKIeHUI, COOTBETCTBYIOIIUX TPATUIIMOHHBIM IIEHHOCTSM POCCHICKOTO  0OIIecTBa,
pacimpeHue XU3HEHHOTO OIbITa M ONbITa JIEATEIHLHOCTH B IMPOIECCE peai3allid OCHOBHBIX
HaIpPaBJICHUN BOCITUTATEIBHOM ESTEILHOCTH, B TOM YUCIIC B YACTH:

1) rpaskIaHCKOro BOCIHTAHHUS:

COPMUPOBAHHOCTh ~ TPKIAHCKOW  TMO3WIMU  OOYYaIOMIerocsl KaKk aKTHBHOTO |
OTBETCTBEHHOTO YJIEHA POCCUICKOTO OOIIEeCTBa;

MPUHATUE TPATUIMOHHBIX OOIIEYETOBEUSCKIX T'YMaHUCTHUECKHX M JIEMOKPATUYCCKUX
IICHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO JIESTEILHOCTh B MHTEpECaxX IPayKIaHCKOTO OOIIECTBA,
y4acTBOBATh B CAMOYIIPABJIICHUU B 00pa30BaTEeIbHON OpraHU3alluu;

YMEHHUE B3aUMOJICHCTBOBATh C COLMAILHBIMA HMHCTHTYTaMH B COOTBETCTBHU C HX
(GYHKIUSMU ¥ Ha3HAYCHUEM,

TOTOBHOCTh K TYMAaHUTAPHOU M BOJIOHTEPCKOU JCATEIBHOCTH;

2) NAaTPHOTHYECKOT0 BOCITUTAHMS:

c(hOpPMUPOBAHHOCTH POCCUMCKON TPAKIAHCKON UICHTUYHOCTHU, TATPHOTH3MA,

[IEHHOCTHOE OTHOIIEHHE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTH)KEHUSM POCCUUCKUX
yUYEHBIX B 00J1aCTH (PU3UKU U TEXHHUKH,

3) AyXOBHO-HPABCTBEHHOI0 BOCITUTAHMSI:

chOpMUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMSI, STHUECKOTO TIOBEICHHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIUIO M IPUHUMATh OCO3HAHHBIE PELICHHS, OPUEHTUPYSCH Ha
MOPaJbHO-HPaBCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHCJIE B JIEATEILHOCTH YUEHOTO;

OCO3HaHHE JINYHOTO BKIIaJ[a B MOCTPOCHHUE YCTOMYMBOTO OYAYILEro;

4) 3¢TeTHYECKOr0 BOCIIATAHUSA:

ACTETUYECKOE OTHOIIEHUE K MUPY, BKJIIOUAsl 3CTETUKY HAyYHOTO TBOPYECTBA, IPUCYILETO
¢u3nveckoit Hayke;



5) Tpy/10BOT0 BOCIIMTAHUS:

MHTEpEC K pa3aInyHbIM chepaM mpodeccHOoHaTbHOM AEATEIbHOCTH, B TOM YHCIIE CBA3aHHBIM
Cc (M3MKOH M TEXHMKOW, YMEHHE COBEpIIaTh OCO3HAHHBIA BBHIOOp Oyaymiedt npodeccun u
peann30BBIBaTH COOCTBEHHBIC KU3HEHHBIC IIJIaHBI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO M CaMOOOpa30BaHUIO B 00JacTH (DM3WKHU Ha
MPOTSKEHUU BCEU )KU3HH;

6) 9K0JIOTHYECKOT0 BOCIIMTAHHUSI:

C(OPMUPOBAHHOCTh JKOJIOTHUECKOH KYJIBTYpBI, OCO3HAHWE TJIOOATBHOTO XapakTepa
9KOJIOTMYECKUX MPOOIIEM;

IJIAHUPOBAHUE U OCYIIECTBIICHUE ICVCTBUM B OKPYKAIOLIEH CpeJie Ha OCHOBE 3HAHUS LICJICH
YCTOHYMBOTO pa3BUTHSI YEIIOBEUECTBA,

pacuipeHue OIbITa  JESTEIBHOCTH  DKOJOTWYECKOW HANpaBIEHHOCTH HA OCHOBE
MUMEIOINXCS 3HAHUH 110 (H3HKE;

7) IEeHHOCTH HAYYHOT'O TIO3HAHMSI:

C(OPMUPOBAHHOCTh ~ MHPOBO33PEHHs, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS DU3HUECKON HAYKH;

0CO3HAHME [IEHHOCTH HAYYHOH JIEATETHHOCTH, TOTOBHOCTD B MIPOIIECCE M3YYECHUS (PH3UKU
OCYIIECTBIISITH MMPOCKTHYIO U UCCIIEIOBATEIBCKYIO ACATEIBHOCTh WHANBHIYAILHO U B TPYIIIIE.

METANPEIMETHBIE PE3YJIBTATBI

ITo3HaBaTe/IbHbIE YHUBEpPCAJIbHbIE YUeOHbIe el CTBUS
ba3oBrble Jornyeckue 1eMcTBUSA:

CaMOCTOSITENIBHO (OPMYIHMPOBATh M aKTyalH3UpOBaTh MpoOiieMy, paccMaTpuBaTh e€
BCECTOPOHHE;

OTIPEIeIIATH LENN NeSITeIbHOCTH, 3aJ1aBaTh MapaMeTpbl U KPUTEPUH UX TOCTHKEHUS;

BBISIBIISITH 3aKOHOMEPHOCTHU M MPOTUBOPEUHUS B PACCMAaTPUBAEMBIX (PU3NYECKUX SBICHUSX;

pa3pabaThIBaTh IJIaH PEIICHUs MPOOIEMbI ¢ YYETOM aHAIN3a UMEIONINXCS MAaTePUAIbHBIX U
HeMaTepUaIbHBIX PECYPCOB;

BHOCUTH KOPPEKTHUBBI B JESITEIHLHOCTb, OLICHUBATh COOTBETCTBHE PE3YJIbTATOB LIEJIM,
OIICHUBATh PUCKU TMOCIEICTBUN ACITEIbHOCTH;

KOOPJIMHUPOBATh M BBHINOJHATH paboOTy B YCIOBHUSIX PEATbHOTO, BUPTYAIbHOIO U
KOMOMHUPOBAHHOTO B3aUMOJICHCTBUS;

pa3BHUBaTh KPEaTUBHOE MBIIIJICHUE IIPU PEIICHUH KU3HEHHBIX MPOOIEeM.

Ba3oBble nccienoBarenbckne AeiicTBUA:

BIIJIETh HAay4yHOH TEPMHUHOJIOTHEH, KIIOYEBBIMU MOHATHSIMH M METOAaMH (PH3MYECKON
HaYyKH;

BIIaZIETh HAaBBIKAMHM Y4e€OHO-HCCIEAOBATEIbCKON M MPOEKTHOW NEATEIHHOCTH B 0OIACTH
(bU3HUKH, CIOCOOHOCTBHIO M TOTOBHOCTBIO K CAMOCTOSITEIFHOMY MTOUCKY METOJIOB PEIICHUS 3a7a4
(bU3MYECKOTO COJIepKaHUs, TPUMEHEHHIO Pa3TnYHBIX METOI0B TIO3HAHMS,

BJIAJIETh BUJAMHU JIEATEIBHOCTU MO TOJYYEHHUIO HOBOTO 3HAHUS, €ro HMHTEpIpeTaluu,
peoOpa30BaHMIO U TPUMEHEHHUIO B PA3IMUHBIX YI€OHBIX CUTYAIUSIX, B TOM YHCJIE MIPH CO3TaHUH
y4eOHBIX MPOEKTOB B 001aCTH (DU3HKH;

BBIABJISITH [PUYMHHO-CIEACTBEHHBIE CBSI3W M aKTyalM3UpOBaTh 3a7ady, BbIJBUTATh
TUIIOTE3Y €€ PelleHUs, HAXOAUTh apTyMEHTHI JUIsl I0KAa3aTeNbCTBA CBOMX YTBEPKICHUM, 3a71aBaTh
rapaMeTpbl U KPUTEPUHU PEILICHHUS;

aHAJIM3UPOBATH MOJYYCHHbBIE B XOJI€ PELICHUS 3a1a4u PE3YJIbTAThl, KPUTUUECKH OLIEHUBATh
UX I0CTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBUSIX;

CTaBUTH U (HOPMYTUPOBATH COOCTBEHHBIE 3a/1a4l B 00pa30BaTeNbHOM JAATEeILHOCTH, B TOM
qHclie TIPU U3YUYEeHUU (DU3HKHY;



JlaBaTh OLIEHKY HOBBIM CUTYalUsIM, OLIEHUBATh IPUOOPETEHHBIN OIIBIT;

YMCTh IICPCHOCUTH 3HAHUA 110 (1)I/I3I/IK€ B [TPAKTHUYCCKYTO o0acThb KU3HCACATCIIBHOCTH,

YMETh MHTETPUPOBATh 3HAHUS U3 PA3HBIX NMPEIMETHBIX 00JIacTei;

BbIIBUI'aTb HOBBIC UACH, ITPCAJIAaraTb OpUTrMHAJIbHBIC MMOAXOAbI U PCHICHU

CTaBUTH HpO6JICMbI " 3ala4u, JOIMYCKA0IHUEC AJIbTCPHATUBHBIC PCIICHUA.

Pa6ora ¢ unpopmanueii:

BJIAJICTh HABBIKAMHU IIOJIYUYCHUS I/IH(l)OpMaIII/II/I (bmnqecxoro COJACpKaHNA N3 UCTOUYHHUKOB
pa3HBIX THIIOB, CaMOCTOSITEJIBHO OCYIIECTBISATh IIOUCK, AaHAIM3, CHUCTEMATH3alHUI0 W
MHTEPIpPETANIO HHPOPMALIUN PA3THYHBIX BUJOB U (OPM MPEICTABICHHUS,

OIICHUBATH JOCTOBEPHOCTH HH(POPMAIINH;

HCII0JIb30BAaTh CPCACTBA I/IH(i)OpMaIII/IOHHI)IX N KOMMYHUKAIIHOHHBIX TEXHOJIOTUH B pPECUICHUN
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX M OPraHU3allMOHHBIX 3ajady ¢ coOIIoieHneM TpeOoBaHM
OPTOHOMHUKH, TCXHUKU 6630HaCHOCTI/I, TUT'ICHBI, pecypcoc6epe>KeHI/I$[, IMPAaBOBBIX U 3THYCCKUX
HOPM, HOpM UH(OPMAIIMOHHON O€301TaCHOCTH;

co3JaBaTb TEKCThl (PU3MUECKOTO COJEp)KaHHWA B pa3lnyHbIX (QopmaTax ¢ y4€ToM
Ha3HaYeHUs MH(OPMALIMK U 1IeNIeBOI ayIUTOPUH, BBIOUPAst ONTUMAIbHYIO (POPMY IPECTABICHUS
Y BU3yaJIM3alluu.

KoMMyHHKaTHUBHBbIC YHUBEPCAJIbHbIC Y4eOHbIE AeiiCTBUS:

OCYIIIECTBJISITh OOIIEHNE HAa ypoKax (GU3HKU U BO BHEYPOUHOM JEATEIBHOCTH,

pacrmo3HaBaTh MPEMOCHUIKH KOHQIMKTHBIX CUTYallMi U CMATYATh KOH(JIUKTHI;

pPa3BEPHYTO W JIOTUYHO H3J1araTh CBOIO TOYKY 3PEHHUS C WCIOJb30BAHUEM SI3BIKOBBIX
CPEACTB;

MMOHMMATh M HCIIOJIH30BaTh MPEUMYIIECTBA KOMAHAHOW W WHIWBHUIYAJIbHOW pPabOTHI,

BBIOMpATh TEMATUKYy MU METOJIbI COBMECTHBIX NEUCTBHI C y4éTOM OOIIUX HMHTEPECOB U
BO3MOJKHOCTEH Ka)KJA0TO YJIeHa KOJIJICKTHBA,

NPUHUMATh €U COBMECTHOM JESATEIbHOCTH, OPraHU30BBIBAaTh M KOOPJIWHHUPOBATH
JEUCTBUA 10 €€ TOCTUKEHUIO: COCTABJIATH IJIaH ACUCTBUM, paclpenesaTh POJU ¢ y4ETOM MHEHHI
YYaCTHUKOB, 00CY)X/1aTh pe3yJbTaThl COBMECTHOU PaOOTHI;

OIIEHUBATh KaueCTBO CBOETO BKJIAJa M KaKJIOT0 y4aCTHHUKA KOMaHbl B OOIIUI pe3yabTaT
10 pa3paboOTaHHBIM KPUTEPHIM;

npejyiaraTb HOBbI€ IMPOEKTHI, OLICHWBATh HMJEH C MO3UIIMM HOBHW3HBI, OPUTHHAIBHOCTH,
MPAKTUYECKON 3HAYUMOCTH;

OCYILECTBJISATh TO3UTHUBHOE CTPATETMUYECKOE TIOBEICHUE B Pa3JIMYHBIX CHUTYyallUsX,
MPOSIBJISATH TBOPYECTBO U BOOOpakeHUE, OBITh MHUITUATHBHBIM.

PeryasiTuBHble YHHBeEpCaJbHbIe y4eOHbIe 1eiiCTBUS
Camoopranuszanus:

CaMOCTOSITENIbHO OCYILECTBISATh IO3HABATEIbHYIO AEATEIbHOCTh B 00MAaCTH (DU3UKH U
ACTPOHOMUH, BBISIBIISITH IIPOOJIEMBI, CTaBUTh U ()OPMYTUPOBATH COOCTBEHHBIE 33/1a4H;

CaMOCTOSITENBHO COCTAaBJATH IUIAH PELIEHUS PAaCYETHBIX M KAYECTBEHHBIX 3aJay, IUIaH
BBITIOJTHEHUSI TPAKTUYECKOM paboTel ¢ y4€TOM HMEIOIIHUXCS PEeCcypcoB, COOCTBEHHBIX
BO3MOYKHOCTEH U MPEANIOYTEHUM;

JIaBaTh OLIEHKY HOBBIM CUTYaLIHsIM;

pacimupsATh paMKH y4eOHOTO MpeMeTa Ha OCHOBE TIMYHBIX MPEINOUYTCHHUH;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHUPOBATH €ro, OpaTh Ha ceOsS OTBETCTBEHHOCTH 3a
peleHue;

OIICHUBATh IPUOOPETEHHBIN OIIBIT;

CHocoOCTBOBATH (DOPMHUPOBAHUIO U MIPOSBICHUIO IPYIUINH B 007acTH (PU3HKH, TIOCTOSTHHO
MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIBTYPHBIN YPOBEHbD.
CaMOKOHTPOJIb, SMOIIUOHAJILHbIH HHTE/UIEKT:



JlaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B JESTEIbHOCTb, OLICHUBATH
COOTBETCTBUE PE3YJIbTATOB LEJISM;

BJIaJICTh HAaBBIKAMHU TTO3HABATENILHON pedIeKCHU KaK 0CO3HAHUS COBEPLIAEMbIX JCHCTBUHN 1
MBICJIUTENbHBIX [TPOLIECCOB, UX PE3YJIbTATOB U OCHOBAHMUIA;

WCTIOJIH30BaTh MPUEMBI pedIeKCUH TSI OLIEHKU CUTYAIH, BEIOOpA BEPHOTO PEIICHUS;

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

MIPUHUMAaTh MOTHBBI U apTYMEHTBI IPYTUX IIPU aHAIU3€ PE3Y/IbTaTOB JAESTEIbHOCTH;

MIPUHUMATD ce0sl, IOHUMAasi CBOU HEJAOCTATKU U IOCTOMHCTBA;

[IPUHUMATh MOTHUBBI U apTYMEHTHI APYIUX MPU aHAJIU3€E PE3yJIbTaTOB JIEATEIbHOCTH;

MPHU3HABATH CBOE MPABO U MPABO JPYrUX Ha OMIMOKH.

B nponecce noCTHKEHUS TUYHOCTHBIX PE3Y/IbTaTOB OCBOCHMSI POTPAMMBI 110 (PU3UKE IJIs
YPOBHS CpeliHero obiiero oopa3oBaHusi y 0OydaronIuXcsi COBEPIISHCTBYETCS SMOIMOHATBHBIN
MHTEJJIEKT, IPEANoaraiomuil chopMUpOBaHHOCTD:

CaMOCO3HAaHU$, BKIIIOYAIOIIET0 CIIOCOOHOCTh MOHUMATh CBOE 3MOIIMOHAIBHOE COCTOSHUE,
BHJICTh HAMPABJICHUS Pa3BUTHUSI COOCTBEHHOM SMOIMOHAIBHOU c(hephl, OBITH YBEPEHHBIM B ce0e€;

CaMOpEryJINpOBaHUs, BKIIOUAIOLIET0 CAMOKOHTPOJIb, YMEHUE IPUHUMATh OTBETCTBEHHOCTh
3a cBOE MOBE/IEHNE, CIOCOOHOCTh alalTUPOBATHCS K AMOLIMOHAJIBHBIM U3MEHEHUSIM U MPOSIBIATH
rMOKOCTh, OBITh OTKPHITHIM HOBOMY;

BHYTPEHHEl MOTHBAallMHM, BKIIOYAIONIEH CTpemJieHHMEe K JOCTH)KEHHMIO LEIH U YCIEeXy,
ONTUMMU3M, HHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/I U3 CBOUX BO3MOXKHOCTEM;

SMIATHH, BKJIIOYAIONMIEH CHOCOOHOCTh NMOHHMMATh AMOLIMOHAIBHOE COCTOSIHUE JPYTHUX,
YUUTBIBATh €T0 MPHU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COUYBCTBHUIO U CONEPEKUBAHUIO;

COILIMAJIbHBIX HABBIKOB, BKJIIOYAIOIIUX CIHOCOOHOCTh BHICTPAaUBATh OTHOIICHUS C JIPYTHMMH
JOJIbMH, 3a00TUTHCS, MIPOSBIIATH HHTEPEC U pa3peliath KOH(IUKTHL

INPEJMETHBIE PE3YJIBTATBI

K xoniy o6yuyenus B 10 kJjacce mpeaMeTHbIe pe3yabTaThl Ha 0a30BOM YPOBHE JIOJIKHBI
oTpaxarb c(hOPMHUPOBAHHOCTH Y OOyUYAIOUINXCS YMEHHI:

JEMOHCTPUPOBATh HA MpHUMEpax Pojib U MecTo (U3UKH B (POPMHUPOBAHMH COBPEMEHHOMN
HAyYHOM KapTUHBI MUPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U TEXHOJOTUH, B MPAKTHUECKON
NeSITeNIbHOCTH JIFOZICH;

YUUTBIBATh IPAHUIBI IPUMEHEHUS U3YYeHHBIX (PU3NUYECKUX MOJIEJIei: MaTepraibHas TOUKa,
WMHEepIHaNbHAs CUCTeMa OTcuéTa, aOCOMOTHO TBEPAOE TENO, UJICANbHBIN ra3, MOJIEIH CTPOCHUS
ra3oB, KUAKOCTEH M TBEPIABIX TEJ, TOUCYHBINA dIEKTPUUECKUN 3apsi IpU pelIeHUuu (PrUu3ndecKux
3azady;

pacrno3HaBaTh (U3UYECKUE SBICHHS (MPOLIECChl) U OOBACHATH UX HAa OCHOBE 3aKOHOB
MEXaHUKH, MOJIEKYJISPHO-KMHETUYECKON TEOPHUH CTPOCHMS BEIIECTBA U AJIEKTPOJAUHAMUKH:
paBHOMEpPHOE M PAaBHOYCKOPEHHOE MPSIMOJUHEHHOE JIBW)KEHHE, CBOOOJHOE TMaJeHHUE Ted,
JBUKEHHE M0 OKPYKHOCTH, MHEPLIUS, B3auMoaeiicTBue Tel, 1uddysus, OpoyHOBCKOE ABIKEHUE,
CTPOEHUE KUIKOCTeH U TBEPABIX TEN, U3MEHEHHE 00BhEMa TeJ MpU HarpeBaHUM (OXJIAKICHUH),
TEIJIOBOE paBHOBECHE, HCIAPEHUE, KOHJEHCALMs, IUIABJICHUE, KPUCTAJUIM3aLMs, KHUIICHUE,
BJI&YKHOCTh BO3]lyXa, MTOBBIIICHUE JaBJICHH ra3a py €ro HarpeBaHUM B 3aKPBITOM COCY/E, CBS3b
MEXy IMapaMeTpaMy COCTOSIHMSI ra3a B HM30MPOLECCax, 3JEKTPU3ALMS Tell, B3aUMOJIEHCTBUE
3apsi/IOB;

OTIMCHIBATh MEXaHHUYECKOE JBIDKECHHUE, UCTONB3Yys (hU3MUecKue BEIHMYUHBI: KOOPAMHATA,
MyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca Teja, Cujia, UMIYJIbC Tela, KMHeTHYecKas
SHeprus, MOTEHIUAaJIbHAs HSHEpPrusi, MexaHudeckas paboTa, MexaHWdecKash MOIIHOCTh; MPHU
OTIMICAHWU MPABUIIHHO TPAKTOBATH (PU3MUECKUN CMBICIT UCTIOIh3YEMbIX BEIMYNH, UX 0003HAUCHUS



U eIUMHUIBI, HAXOAUTh (POPMYJIBI, CBS3BIBAIOIIUE TAHHYIO (PU3MUECKYIO BEJIHUUHY C IPYTUMHU
BEJIMYMHAMY;

ONMCHIBATh H3YYEHHBIE TEIUIOBbIE CBOMCTBA TEI U TEIJIOBBIE SBJIEHUS, HCIOJb3YS
¢u3nveckue BEIMYUHBL: JaBJICHHE Ta3a, TEMIIeparypa, CpPeAHsAs KHHETHYeCKas SHEepPrus
Xa0TUYECKOTO JIBWKEHUS MOJIEKYJ, CPEIHEKBaJIpaTUyHas CKOPOCTb MOJIEKYJ, KOJIUYECTBO
TEIUIOTHI, BHYTPEHHSSI dHEprus, padbora rasza, Ko3()(UIMEHT MOJE3HOTO ICWCTBHUS TEIIOBOTO
JIBUTATENs; IPU ONMCAHUM MPAaBUIILHO TPAKTOBATh (GU3NUYECKUI CMBICI UCIIOJIb3YEMBIX BEJIUYMH,
uX 0003HAUeHWS] W EIWHHIBI, HAXOJUTh (OPMYIBI, CBS3BIBAIOIINE [AHHYIO (H3UYECKYIO
BEJIMYMHY C JPYTUMHU BEJTMUMHAM;

ONMCHIBATh M3YyYCHHBIE JJIEKTPUYECKHE CBOWCTBA BEIIECTBA U AJIEKTPUUYECKHUE SIBJICHUS
(mporiecchl), UCIOJIB3YS (U3UYECKUE BEIMUYMHBI: 3JEKTPUUYECKUHN 3apsijl, JIEKTPUUYECKOE IOJIE,
HanpspKEHHOCTh  TM0JI, TMOTEHIMall, Pa3HOCTb IMOTEHLIMAJIOB; IpPH OMNHCAHUM HPAaBUIBHO
TpakTOBaTh (U3MYECKUN CMBICI HCIHOJIb3YEMbIX BEIMYMH, WX OOO3HAUYEHUS U EIUHUIIBL;
yKa3bIBaTh (POPMYJIbI, CBSI3bIBAIOIINE JAaHHYIO (PU3MUECKYIO BEIMUUHY C APYTUMHU BETUYUHAMU;

aHAJIM3UPOBATh (PU3MYECKUE IPOLECChl W SIBICHUS, UCHOJB3YS (PU3MUECKUE 3aKOHBI U
NPUHIMIBL: 3aKOH BceMupHoro tsrotenus, I, |l u Il 3akonsr HploToHa, 3aKkOH coxpaHeHUsS
MEXaHUYECKOM dHEpruu, 3aKOH COXPAaHEHUS MUMITYJIbCA, IPUHILUI CYNEPIO3UIIMH CUJI, TPUHIIUII
paBHOMpPABUS UHEPLHUAIBHBIX CHCTEM OTCUETA, MOJIEKYIISIPHO-KUHETUYECKYIO TEOPUIO CTPOCHUS
BEIECTBA, Ta30BbI€ 3AaKOHBI, CBS3b CpPEAHEM KUHETUYECKOM SHEPruu TEIJIOBOTO JIBUKEHUS
MOJIEKYJI C aOCOJIIOTHOM TeMIlepaTypol, MEpBbIM 3aKOH TEPMOJMHAMUKH, 3aKOH COXpaHEHHUS
AIIEKTPUYECKOT0 3apsija, 3akoH KynoHa, mpy 3TOM pa3indaTth CIOBECHYIO ((OPMYIHPOBKY 3aKOHA,
€ro MaTeMaTU4YeCcKoe BhIpaKeHUE U YCIIOBUSA (TpaHUIIbl, 00JIaCTH) MPUMEHUMOCTH;

O0OBSACHATH OCHOBHBIE NMIPUHIIUIIBI ACHCTBHS MAIllMH, TPUOOPOB U TEXHUUECKUX YCTPOUCTB;
pa3nuyaTh yClIoBUs UX O€30IaCHOTO MCIOJIb30BaHUS B IIOBCEAHEBHOM XKU3HM,

BBITNOJIHATE 3KCIIEPUMEHThl IO HCCIEAOBAaHUIO (DPU3MUYECKHX SBIEHUH M IPOLECCOB C
UCIOJb30BAHUEM MpPSMBIX M  KOCBEHHBIX H3MEpEHHH, Mmpu 3ToM  (POpMyIupoBaTh
npoosieMy/3aady ¥ TUIIOTE3Y YIEOHOTO IKCIIEPUMEHTA, COOMPaTh YCTAaHOBKY M3 TIPEITI0KEHHOTO
000pyZ0BaHuUs, IPOBOAUTH OIBIT U (POPMYIMPOBATH BBIBObI;

OCYLIECTBIIAITh MNpPSIMbIE M KOCBEHHbBIE H3MEPEHUS (QU3MUECKUX BEJIWYMH, IPU STOM
BbIOMPATh ONTUMAJIBHBIA CIIOCOO M3MEPEHMs] U HCIOJIb30BaTh W3BECTHBIE METOJABI OLCHKH
MOrPEITHOCTEN U3MEPEHUI;

HCCIIEI0BAaTh 3aBUCUMOCTH MEXy GU3NUYECKUMHU BEIMUYMHAMHU C UCIIOJIb30BAaHUEM IIPSIMBIX
U3MEpEHUH, MpU 3TOM KOHCTPYHUPOBATb YCTAHOBKY, (MKCHPOBATh PEe3yJbTAaThl IOJIY4YEHHOM
3aBUCUMOCTH (PU3MUECKUX BEJIMYMH B BUJIE TaOJIUI] U TPa(UKOB, 1€1aTh BBIBOBI [0 pe3yibTaTaM
UCCIIEIOBAHUS;

coOmoaTh npaBuwiia 0€30MaCHOTO TpyJda NpU HIPOBEIEHUHM MCCIEJOBAHUH B pPaMKax
y4eOHOTO 3KCIIEpUMEHTa, Y4eOHO-HCCIIEOBATENIbCKOM M NPOEKTHOM  JEeSATEIBbHOCTH €
UCIOJIb30BAHUEM M3MEPUTENBHBIX YCTPONCTB U J1a00paTopHOro 000pyI0BaHHUS;

pemaTh pacy€THbIE 3a7ayd C SBHO 3aJaHHOM (U3UYECKOM MOJEbI0, MCIOJb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBI, HA OCHOBE aHAJIN3a YCJIOBUS 3a]laud BBIOMpATh (PU3NUYECKYIO
MOJieNb, BBIIENATh (DU3UYECKHE BEIMYMHBI U (QOPMYIbl, HEOOXOIUMbIE I €€ pelleHus,
MIPOBOJIUTH PACU€Thl M OLIEHUBATh PEAIbHOCTH MOJyYEHHOTO 3HauUeHUs (PU3MUECKON BEINYHHBI,

pelaTs KaueCTBEHHBIE 3aJaud: BBICTPAUBATH JIOTUYECKH HENPOTHUBOPEUYMBYIO LIENIOYKY
paccyXJeHUi ¢ ONOpOoi Ha N3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTU U (PU3HUECKHUE SBICHUS;

UCIOJIb30BATh MPU PEIIEHUH Y4eOHBIX 3a/1a4 COBpEMEHHbIe HH(POPMALIMOHHBIE TEXHOJIOT U
JUIi TIOMCKA, CTPYKTYpHUpPOBAHHs, WHTEPHpPETallMd M MpeACTaBICHHS Yy4yeOHOM M HaydHO-
NOMYJISAPHOM HH(POPMALIUHU, TOTYYEHHON U3 PA3IMUHBIX HCTOYHUKOB, KpUTUYECKH aHATU3UPOBATh
MoJIy4aeMyro HH(pOpMaLuio;

MPUBOANTH NPUMEPHI BKJIAZA POCCHUICKHX M 3apyOeXHBIX YUEHBIX-(DU3UKOB B pa3BUTHE
HayKd, 0ObSICHEHHUE MTPOLIECCOB OKPYKAIOLIETO MHUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUHA;



UCIOJIb30BATh TEOPETHUECKIE 3HAHUS MO (PH3UKE B TIOBCEAHEBHOM KU3HHU [T 00ECIICUeHUS
0€301acHOCTH TpU O0palIeHNH ¢ MPHOOpaMH M TEXHHUECKUMH YCTPOHUCTBAMH, Uil COXpaHEHUS
3/10pOBbsI U COOIOACHNS HOPM IKOJIOTMUECKOTO IOBEICHUS B OKpPYXKAIOUIEH cpene;

paboTath B rpymre ¢ BHIIOJHEHUEM PAa3TUYHBIX COLMANBHBIX POJIEH, INIAHUPOBATh paboTy
TPYIIBL, pAlMOHAIBHO PpAcHpeAeisaTh OOS3aHHOCTH W IUIAHUPOBATh JEATEIBHOCTH B
HECTaHJAPTHBIX CUTYyalUsIX, aJleKBaTHO OLICHMBATh BKIJIAJl Ka)JOrO M3 YYAaCTHUKOB IpYIIbI B
pelIeHrne paccMaTpUBaEeMON MTPOOIIEMBI.

K xoniy oOydenus B 11 Kjacce mpeaMeTHbIE pe3yiIbTaThl Ha 0A30BOM YPOBHE JIOJIKHBI
oTpakaTh c(HOPMUPOBAHHOCTH y O0OYUAIOIINUXCS YMEHUN:

JEMOHCTPUPOBATh HA MpPHUMEpax pojb U MecTO (U3UKH B (POPMHUPOBAHUH COBPEMEHHOMN
HAay4YHOW KApTHHBI MHUDPA, B Pa3BUTHH COBPEMEHHOM TEXHUKHM M TE€XHOJIOTHWM, B NPAKTHYECKOU
NESITeIbHOCTH JIFOJIEH, IEJIOCTHOCTD U €IMHCTBO (PM3NYECKON KapTUHBI MUPA;

YUWUTHIBATh TPAHUIBl TPUMEHEHUS M3YyYEHHBIX (QU3NYECKHX MOJENEeH: TOYEeUHBIH
ANIEKTPUYECKHI 3apsi, Tyd CBETa, TOUCUHbII HCTOYHHUK CBETA, SJIepHAs MOJIEb aTOMa, HyKJIOHHAs
MOJIeJIb AaTOMHOTO si/ipa MU pelIeHUH (PU3NUECKUX 3a1a4;

pacro3HaBaTh (hU3MYECKHE SBJICHHS (TIPOIECCH) W OOBSCHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMUKHM U KBAaHTOBON (PU3MKU: 3JEKTpUUYECKasi MPOBOJAUMOCTb, TEIJIOBOE, CBETOBOE,
XMUMHYECKOE, MarHUTHOE JEHCTBUS TOKAa, B3aUMOJICHCTBHE MAarHUTOB, 3JEKTPOMAarHUTHas
WHIYKLWS, ACWCTBHME MAarHUTHOTO TIIOJIsI Ha MPOBOJHUK C TOKOM M JBWXKYIIMHCA 3aps,
AIIEKTPOMArHUTHBIE KOJIeOaHUs ¥ BOJIHBI, MPSIMOJIMHEHHOE PAacIpOCTPAHEHHUE CBETA, OTPAXKEHHE,
npenomiieHue, uHTepdepeHnus, audpakuus U MOJSApU3alMsSI  CBETa, JAUCIEPCHsl CBeETa,
dhoTornekrpuueckuii 3¢pdexT (pororddexT), cBeToBOE AaBiICHHE, BOSHUKHOBEHHUE JTHHEHYATOTO
CIIEKTPa aToMa BOJOPOJIa, €CTECTBEHHAs U HCKYCCTBEHHAs! PAIUOAKTUBHOCTB;

ONMCBHIBATH M3Y4YECHHBIE CBOMCTBA BelleCTBAa (MJIEKTPUYECKHE, MAarHUTHBIE, ONTHYECKUE,
IEKTPUUYECKYIO MPOBOJUMOCTb PAa3IMYHbIX CPENl) U 3JIEKTPOMATHUTHBIE SBJIECHUS (IPOLIECCHI),
UCTOJNb3ys (U3NYECKUE BEJIWYMHBL: DSJIEKTPUUECKUI 3apsa, CWia TOKa, 3JIEKTPHUYECKOe
HaIPSDKEHUE, JIEKTPUYECKOE CONIPOTUBIICHUE, PA3HOCTD NMOTCHIMAJIOB, 3JIEKTPOABIKYILAsA CHIIA,
paboTa TOKa, MHIYKLUMS MAarHUTHOro mous, cuia Amnepa, cwia JlopeHla, MHIyKTHUBHOCTb
KaTyIIKH, SHEPrusl JIEKTPUYECKOr0 M MAarHUTHOTO IOJIeH, MepuoJx M YacrtoTa KoJieOaHui B
Kosie0aTeIbHOM KOHTYpE, 3apsil U CHjla TOKa B IPOLIECCE TapMOHMUYECKMX IEKTPOMArHUTHBIX
KosebaHul, (POKyCHOE pacCTOSHUE U ONTUYECKas CUja JIMH3bI, NPU OMNUCAHUM IPABUIIBHO
TPAKTOBaTh (U3UYECKUH CMBICI HUCIOJIb3YEeMbIX BEJIMYMH, UX OOO3HAUEHUS W EIUHHULIBI,
yKa3bIBaTh (POPMYIIbI, CBS3BIBAIOLINE JAHHYIO (PU3MUYECKYIO BETMUMHY C JPYTUMH BEJIMYUHAMM;

ONMCBHIBATH M3YYCHHbIE KBAHTOBBIC SBJICHUS U TIPOLIECCHI, HCMOJB3YsS (hU3nUYecKue
BEJIMYMHBI: CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJMHA BOJHBI M 4acTOTa CBETA, DHEPrus U
uMnynsc (OTOHA, NEpUOJl TOoJypacrnajga, SHEprus CBA3M ATOMHBIX s1ep, HpU ONHCAHUU
IIPaBUJIBHO TPAKTOBaTh (PU3NYECKUN CMBICI HCIOJIb3YEMbIX BEJIWYMH, HUX OOO3HAYCHHS H
€IMHUIIBI, YKa3blBaTh (OPMYJIbI, CBS3bIBAIOIIME JAHHYIO (DU3MYECKYIO BEJIMYMHY C JPYTHMHU
BEJIMYUHAMH, BBIYUCIATH 3HAUCHUE (PU3NUECKOIN BETMUUHBI;

aHAJM3UPOBaTh (PU3MUECKUE TMPOLECChl U SBJICHUS, HMCIOJB3Ys (U3MUECKUE 3aKOHBI U
OpUHOMNBL:  3akoH Owma, 3aKOHBl IOCIENOBATEIBHOTO W MApajUIEIBHOTO  COECIUHEHUS
IIPOBOJHUKOB, 3akoH Jxoyns—JIeHna, 3akoH DJIEKTPOMArHUTHOM MHIYKIMH, 3aKOH
MPSIMOJIMHENHOIO PACIPOCTPAHEHMsI CBETA, 3aKOHBI OTPAaXEHHUS CBETA, 3aKOHBI MPEIOMIICHHS
CBETa, ypaBHeHHE DHHIITeNHHa U1 PoTorPeKTa, 3aKOH COXpaHEHHsI SHEPTUH, 3aKOH COXPAHEHUS
UMITyJIbCa, 3aKOH COXPAHEHHUs JJIEKTPUUYECKOTO 3apsi/ia, 3aKOH COXPAHEHHs MacCOBOTO 4YHCIIa,
nocTynatel bopa, 3akOH pagMOaKTUBHOIO pacnaaa, Ipyd 3TOM pa3IdyaTh CIOBECHYIO
(GopMYyIUPOBKY 3aKOHAa, €ro MaTeMaTHMYecKOe BBIPAKEHHE W YCIOBHUS (IpaHHIbI, 00JacTH)
IIPUMEHUMOCTH;

ONPEIEIATh HANpPaBICHUE BEKTOpAa MHAYKLIMHM MAarHUTHOTO MOJIS NPOBOJHHKA C TOKOM,
cwibl Ammnepa u cuisl Jlopenna;



CTPOUTh U OMUCHIBATH M300paKEHHUE, CO3/IaBAEMOE IUIOCKUM 3€pKajioM, TOHKOHW JIMH30M;

BBITIOJIHATh JKCIIEPUMEHTBI TI0 HCCICIOBAHUI0 (U3WYECKUX SIBICHUH M TIPOIECCOB C
UCIOJIb30BAHMEM TIPSAMBIX W KOCBEHHBIX HW3MEpPEHWI: Tmpu d3ToM  (opMynupoBaTh
npoOieMy/3agady U THIIOTE3y y4eOHOTO AKCIIEPUMEHTa, COOUPATh YCTAHOBKY U3 MIPEIOKEHHOTO
000pyIOBaHUs, IPOBOIUTE OTBIT U (POPMYIIUPOBATH BHIBOIBI;

OCYIIIECTBIISITh TPSIMBIE M KOCBCHHBIE HM3MEpPCHUS (PH3UYECKUX BEIHYUH, TIPU ITOM
BBIOMPATh ONTUMAIBHBIA CHOCOO HM3MEpPEHUs W UCIOJIb30BaTh H3BECTHBIE METOIBI OIICHKH
IIOIPEIIHOCTEN U3MEPEHU;

HCCIICIOBATh 3aBUCHMOCTH (DM3UYECKUX BEIIMYUH C MCIIOJIH30BAHUEM MPSMBIX H3MEPECHUM:
IPH TOM KOHCTPYHPOBATh yCTAHOBKY, (DMKCHPOBATH PE3yJIbTATHI MOJTYYCHHOU 3aBUCHMOCTH
(U3HYECKUX BEIWYMH B BHUAC TaONUIl W TpapuKOB, IENaTh BBIBOJBI IO pPE3yJIbTaTaM
WCCIIeIOBAHUS;

coOmoaTk mpaBwiia 0OE30MacHOTO TpyJda TPH TPOBENECHHH HCCICJOBAHUN B pPaMKax
y4eOHOTO OJKCIIEPHMEHTa, y4eOHO-HCCIIEIOBATENIbCKOH M TPOEKTHOH  NIESATENBHOCTH ¢
HCI0JIb30BAHNEM U3MEPHUTENIbHBIX YCTPOUCTB U JIa0OpaTOPHOTO 000pyI0BaAHUS;

pemiath pacdy€THBIE 3a7a4d C SBHO 3aJaHHON (DU3WMYECKOH MOJENBIO, HCIOJIB3Ys
(du3nyecKre 3aKOHBI M MPUHIIKITEI, HA OCHOBE aHAIM3a YCIOBHUS 3319l BBIOMPATh (PU3NUCCKYIO
MOJICIb, BBIICIATh (U3WYSCKUE BEIUYMHBI M (OPMYJIBI, HEOOXOJWMBIC I €€ peIleHUs,
MIPOBOJIMTH PACYETHI M OIICHUBATh PEATBHOCTH IMOJTYYEHHOTO 3HAYCHHS (PH3UIEeCKON BEITMUNHBI,

pelraTh KavyeCTBEHHBIC 3aJadd: BBICTPAWBATh JIOTUYECKH HETPOTHBOPEYMBYIO IEMOYKY
pPacCyXJIEHUH ¢ OTTOPOY HA M3YUYCHHBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3UYECKHUE SBIICHNUS,

WCII0JIb30BaTh MIPH PEIICHNN YIeOHBIX 3a1a4 COBpeMEHHBbIC HH(OPMAITMOHHBIE TEXHOJIOTHU
JUIS TIOWCKA, CTPYKTYPUPOBAHHS, WHTEPIPETAIMA W TPEICTABICHHUS YYCOHOW W HAydHO-
MOMYJSIpHOM HH(OPMAaLIKK, TOJTy4EHHOM U3 pa3IMUHbIX HCTOYHHUKOB, KPUTUYECKH aHAIU3HPOBATh
oJIy4aeMyro HH(OpMaInio;

OOBSACHATH MPUHIIMIIBI ACWCTBUS MAIllMH, TPUOOPOB U TEXHUYECKUX YCTPOUCTB, pa3inyaTh
yCIIOBHUS WX 0€30IaCHOTO UCIOJB30BaHUS B TIOBCETHEBHOM KU3HU;

MIPUBOJUTH MPUMEPHI BKJIAJa POCCUICKUX M 3apyOeKHBIX Y4EHBIX-(DU3HKOB B Pa3BUTHE
HayKH, B 00bSICHEHHE TIPOLIECCOB OKPYKAIOIIETO MUPA, B Pa3BUTHE TEXHUKH U TEXHOJIOTUH;

HCII0JIb30BaTh TEOPETUUYECKUE 3HAHUS 110 (PU3UKE B MOBCEAHEBHOM KU3HU JJIs1 0OecTieueHUs
0€30MacHOCTH IPpU OOpPAIEHUH ¢ MPUOOPaAMH U TEXHUYECKUMU YCTPONCTBAMHU, JUIS COXPaHEHUs
3J10pPOBbSI U COOMIOICHUS HOPM SKOJIOTMUECKOTO TMOBECHHS B OKpYXKAIoIei cpeae;

paboTaTh B rpyIIie C BBHIMOJHEHHUEM PA3JIMYHBIX COLMATBHBIX POJIeH, MIIaHUPOBATh paboTy
TPYIIbI, PpAlUOHAIBHO paclpeneisiTh OOS3aHHOCTM U IUJIAaHUPOBATh JESATENBHOCTh B
HECTaHJAPTHBIX CUTYalMsIX, aIeKBaTHO OIICHMBATh BKJIAJl Ka)XJOr0 M3 YYACTHUKOB TPYIIIbI B
pelIeHrne paccMaTpUBAEMO MTPOOIEMBI.

TEMATHUYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne | HaumeHnoBaHue pa3aenoB KonuuectBo vacos DnexTpoHHbIE (LU(POBHIE)
/m Y TEM MPOTPaMMBbI Beero| Kourpombhbie |[IpaxTnueckue 00pa3oBaTeNbHbIE PECYPCHI

paboThI paboThI

Pazgen 1. ®PU3UKA U METO/AbI HAYYHOI'O ITIO3HAHUS

1.1 |dusuka u METOABI 2 bu6mmoreka [IOK
HAy4YHOTO NO3HAHUS https://m.edsoo.ru/7f41bf72
Hroro no pazneny 2

Pazgen 2. MEXAHUKA

2.1

Kunematuka 5 bubnunorexa LIOK

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



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

Ne | HammeHnoBaHue pa3nesion KosmmuectBo yacos DnexTpoHHbIE (LU(PPOBHIC)
1/ Y TE€M MPOTpaMMBbI Beero| Konrponbheie |IIpaktiueckue 00pa3zoBaTesbHbIEC PECYPCHI
paboTsI paboTsI
2.2 | lunamuka 7 bubnmoreka [JOK
https://m.edsoo.ru/7f41bf72
2.3 |3aKOHBI COXpaHCHHS B 6 1 1 bubmuorexa LIOK
MEXaHHKe https://m.edsoo.ru/7f41bf72
Wroro mo paznery 18
Paznea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJAUHAMUKA
3.1 |OCHOBBI MOJIEKYJISIPHO- 9 1 bubnuoreka [JOK
KHHETHYECKOW TEOPHH https://m.edsoo.ru/7f41bf72
3.2 |OcHoBel TepMouHamuku | 10 1 bubnuotexa [JOK
https://m.edsoo.ru/7f41bf72
3.3 | ArperatHble COCTOSTHUS 5 bubnuotexa [JOK
BemiecTBa. ®a3oBbie https://m.edsoo.ru/7f41bf72
MIEPEXO/IbI
Hroro mo pazneny 24
Paznea 4. DJIEKTPOAUHAMUKA
4.1 |DnexrpocraTka 10 1 bubnuoreka [JOK
https://m.edsoo.ru/7f41bf72
4.2 |TlocTostHHBII 12 1 1 bubnuoteka [JOK
AIIEKTPUYCCKHIA TOK. TOKH https://m.edsoo.ru/7f41bf72
B Pa3JIMYHBIX Cpeax
Hroro mo pazneny 22
PeszepBHOE Bpems 2 1
OBUIEE KOJIMYECTBO 68 4 4
YACOBIIO ITPOTPAMME
11 KJIACC
Ne HaumenoBanue KonuuectBo vacos DnexTpoHHbIE (LU(POBHIE)
/1 pasziesnoB U TeM Beero| Konrpombieie | [IpakTudeckue 00pa3oBaTelbHbIC PECYPCHI
HpOrpamMmMbl paboThI paboThI
Paznen 1. 9JIEKTPOAUHAMUKA
1.1 |MaruutHOE€ noie. 11 1 3 bubnuorexa [JOK
DJeKTpoMarHuTHas https://m.edsoo.ru/7f41c97c
WHTYKIIHS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSI U BOJIHbBI
2.1 | MexaHnueckue 9 1 bu6mmoreka [IOK
AJIEKTPOMArHUTHBIC https://m.edsoo.ru/7f41c97c
KOJIeOaHUS
2.2 | MexaHH4YeCKUE H 5 1 bubmunorexa LIOK
AIIEKTPOMAarHUTHBIE https://m.edsoo.ru/7f41c97c
BOJTHBI



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

Ne HanmenoBanue KousmnuectBo yacos DnexTpoHHbIE (LU(PPOBHIC)
/i pas3zienoB U TeM Bcero| Konrponbbie | [Ipaktideckue o0pazoBaresbHbIE PECYpPChI
HpOrpamMMBbI paboThI paboThI
2.3 |Onruka 10 3 bubmunoreka LIOK
https://m.edsoo.ru/7f41c97c
Hroro no pazneny 24

Pa3nean 3. OCHOBBI CIIEI]

WAJIbHOU TEOPUHA OTHOCUTEJBLHOCTH

3.1 |OcHOBBI criCIUATBHOM 4 1 bu6mmoreka [IOK
TEOPUH https://m.edsoo.ru/7f41c97c
OTHOCHUTEIIbHOCTH

Hroro no pazneny 4

Pa3znen 4. KBAHTOBAS ®PU3UKA

4.1 | DnemMeHTHI KBAHTOBOM 6 bu6mmoreka [IOK
OTITHKH https://m.edsoo.ru/7f41c97c
4.2 |Ctpoenue atoma 4 bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c
4.3 | AtoMHOE s71pO ) bubnuoreka [JOK
https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUU U ACTPOPU3UKHU

5.1 | DnemMeHThI aCTPOHOMUHU 7 1 bubnuoteka [JOK
1 acTpo(pU3UKH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 7

Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 | OGoO6maromiece 4 bu6mmoreka [IOK
MIOBTOPEHUE https://m.edsoo.ru/7f41c97c

Hroro mo pazneny 4

PesepBHOE Bpems 3

OBUIEE KOJIMYECTBO 68 4 7

YACOBIIO ITPOT'PAMME

MNOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoxa KosmuecTBo yacos Hara | DnextpoHHbIE TH(POBBIC
n/n Bcero|Kontpomsnbie | [Tpaxtuueckue | H3Y1€HIS o0pazoBarebHbIE PECYPCHI
paboThI paboThI
1 |®Pwusuka — Hayka o 1 01.09.23 |bubmumoreka [JOK
npupone. Hayunsie https://m.edsoo.ru/ff0c32e2
METObI TO3HAHHS
OKpYKaIOIIero Mupa
2 |Ponbumecto puzukuB | 1 05.09.23 |bubmumoreka [JOK
¢dbopmMHpoBaHUU https://m.edsoo.ru/ff0c33e6
COBPEMEHHOM HAy4YHOU
KapTUHBI MUDA, B



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

Ne Tema ypoxka KosmmuecTBo yacos Hara | DnexktpoHHBIE H(POBLIE
/i Beero| KontpossHbie| [Ipaktuueckue | A3YICHHA o0Opa3oBarebHbIE pECYpChI
paboTsI paboTsI

MPAaKTHYECKON
NEATEINbHOCTH JTIOACH

3 |Mexannueckoe 1 08.09.23  |bubamorexa [JOK
JIBIDKCHHE. https://m.edsoo.ru/ff0c3508
OTHOCUTENHHOCTH
MEXaHUYIECKOTO
JIBYOKCHUSL.
[Tepemenienue,
CKOPOCTh, YCKOPEHHUE

4 |PaBHOMEpHOE 1 12.09.23  |bubnmoteka [JOK
NPSIMOJIMHEWHOE https://m.edsoo.ru/ff0c3620
JIBMOKCHUE

5 |PaBHOYyCKOpeHHOE 1 15.09.23 |bubmmoteka [JOK
MPSMOJIMHEHHOE https://m.edsoo.ru/ff0c372e
JIBYDKCHUE

6 |CBoOoxHOE mageHue. 1 19.09.23 |bubaunoreka IJOK
VYckopenue https://m.edsoo.ru/ff0c39cc
cBOOOIHOTO MaAeHUS

7 | KpuBosmHeiiHoe 1 2209.23 |bubmuoreka [JOK
IBKEHUE. J[BrkeHne https://m.edsoo.ru/ff0c3ada
MaTepuaibHON TOUKHU
0 OKPYKHOCTH

8 |IIpwmHipwm 1 26.09.23  |bubmuoreka [JOK
OTHOCHUTEIBHOCTH https://m.edsoo.ru/ff0c3be8
laymnes.
Nuepuuanbueie
CHCTEMBI OTCYETA.
[TepBrlii 3ak0H
HerotoHa

9 [Macca tena. Cuina. 1 29.09.23  |bubanoreka [JOK
IpusIMI https://m.edsoo.ru/ffOc3be8
CYNEPIO3UIINH CHIL.
Bropowu 3akon
HrroTtona ms
MaTepUAIbHOW TOUKU

10 |Tperuw 3aKoH 1 03.10.23 | bubaroreka [JOK
Herotona s https://m.edsoo.ru/ffOc3be8
MaTepHUaTbHBIX TOUEK

11 |3akoH BCEMUPHOTO 1 06.10.23 | bubnuroreka [JOK
TaroteHus. Cua https://m.edsoo.ru/ff0c3d00
TsKecTu. IlepBas
KOCMUYeCKasi CKOPOCTh

12 |Cuna ympyrocrw. 1 10.10.23 | Bubnuoreka [JOK

3axoH ['yka. Bec Tena

https://m.edsoo.ru/ff0c3e18



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
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHntpomnbHbie
paboThI

[IpakTnyeckue
paboThl

Jara
A3y4YeHUs

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHBIE PECYPCHI

Cuna tpeHus.
Koadduument tpenus.
Cuna conpoTuBiIeHUS
MIpU JBIKEHUH TEJa B
KHUJIKOCTH WU Ta3e

13.10.23

bubmuoreka [IOK
https://m.edsoo.ru/ff0c3f76

14

ITocrynarensHOE 1
BpallaTeIbHOE
NBIDKEHUE aOCOIFOTHO
TBEPAOTO Tea.
MowmenT cuiibl. [lieuo
CWIBL. Y CIIOBUSA
paBHOBECHS TBEPIOIO
Tena

17.10.23

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c41a6

15

Nmmynbee
MaTepuaibHOM TOYKH,
CUCTEMBI
MaTepuaIbHbIX TOYECK.
Nmnynsc cuitbl. 3aKkoH
COXpPaHEHUS UMITYJIbCa.
PeakTuBHOE IBUXEHUE

20.10.23

bu6moreka [IOK
https://m.edsoo.ru/ff0c43d6

16

Pabora 1 MmomHOCTH
cunbl. KuaeTnaeckas
SHEPrus MaTepUATbHON
Touku. Teopema 00
H3MEHEHUH
KHHETHYECKOW SHEPTrun

24.10.23

bu6moreka [IOK
https://m.edsoo.ru/ff0c4502

17

TloTenimansuas
SHEprusl.
TloTenimansuas
SHEPrus ynpyro
nehopMUPOBAHHOU
MIPYXUHBI.
IloTenmmansHas
SHEPTHUsl TeIa BOJIM3U
MOBEPXHOCTH 3eMJIU

27.10.23

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c461a

18

[ToreHumanpHbIe U
HEMNOTEHINATIbHbIE
cuiibl. CBsi3b pabOTHI
HEMOTEHIIMAIbHBIX CHJI
C U3MEHEHUEM
MEXaHUYECKOU PHEPTUU
CUCTEMBI TEJI. 3aKOH
COXpaHEHUs
MEXaHUYECKOU PHEPT U

bubmuoreka [JOK
https://m.edsoo.ru/ff0c478c

19

JIaGopatopHas paboTa
«MccnenoBanue cBs3n
paboThI CHITBI C



https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHntpomnbHbie
paboThI

[IpakTnyeckue
paboThl

Jara
A3y4YeHUs

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHBIE PECYPCHI

U3MEHEHUEM
MEXaHUYECKON SHEPTUU
Teja Ha IpUMepe
pacTsKEHUS
PE3UHOBOTO JKI'yTa»

20

Kontponsnas padora
o reme «KnHemaruka.
Jlunamuka. 3aKoHbI
COXpaHEHUS B
MEXaHUKE»

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE [T0JIOKEHUS
MOJIEKYJISIPHO-
KUHETHUYECKON TEOPHUH.
bpoyHoBCcKOE
nsuxenue. Audpdysus

bu6moreka [IOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep IBUKEHHUS U
B3aNMOJICHICTBHSA
JaCTHUI] BEIIECTBA.
Monenu ctpoeHust
ra3oB, JKHJIKOCTEH 1
TBEPJIBIX TET

23

Macca monekys.
KonmaectBo BemecTBa.
[Tocrostnaas ABoraapo

24

TenoBoe paBHOBecHeE.
Temneparypa u e
u3Mepenue. [lkana
temnepatyp Llenbcust

25

Wneansubiii raz B MKT.
OcHOBHOE ypaBHEHHE
MKT

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

26

AoOcoiroTHas
TeMIeparypa Kak Mepa
cpeaHel KHHETUYECKOM
SHEPIrUU JIBIXKEHUS
MOJIEKYJ. Y paBHEHUE
MeunpeneeBa-
Knaneiipona

bubmuoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanpTOHA.
I"a30BBIC 3aKOHBI

28

JIaGopatopHas paboTa
«HccnenoBanue
3aBHCHUMOCTHU MEXTY
napameTpamMmu
COCTOSTHUS
Pa3pex’EeHHOTO razay



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

Ne Tema ypoxka KosmmuecTBo yacos Hara | DnexktpoHHBIE H(POBLIE
/i Beero| KontpossHbie| [Ipaktuueckue | A3YICHHA o0Opa3oBarebHbIE pECYpChI
paboTsI paboTsI
29 |H3zomnpoueccs B 1 bubmuorexa [IOK
U7ICATTBHOM T'a3e M UX https://m.edsoo.ru/ff0c570e
rpaduyeckoe
MpeCTaBICHHUE
30 |BuyrpeHHss SHEPTrHsI 1 bubmmoreka [IOK
TEPMOIMHAMUYECKOH https://m.edsoo.ru/ff0c5952
CHCTEMBI U CTIOCOOBI €€’
W3MEHEHHUS.
KonnuecTBo T€mIOTH U
pabora. BHyTpeHHsst
SHEPTHUS OTHOATOMHOTO
UeaTbHOTO Ta3a
31 |Buasl Temionepeaadn 1 bubnuorexa [JOK
https://m.edsoo.ru/ff0c5c36
32 |YnenbHas 1 bubnmoreka [JOK
TEIUIOEMKOCTh https://m.edsoo.ru/ff0c5c36
BemecTsa. Konnuectso
TETUIOTHI IPH
TerIonepeaaye.
AmabaTHBIN Mporiece
33 |IlepBsrit 3ak0H 1 bubnuorexa [JOK
TEPMOJAMHAMUKH U €TO https://m.edsoo.ru/ffOc5efc
MIPUMEHEHHE K
U30IpoIeccam
34 |HeobpaTumocThb 1 bubnuorexa [JOK
IIPOIIECCOB B IIPHPO/IE. https://m.edsoo.ru/ff0c6230
Bropoii 3akoH
TEPMOTUHAMUKHU
35 |[TpunHIMT NeficTBUS 1 1 bubnuorexa [JOK
KII/I rertoBoii https://m.edsoo.ru/ff0c600a
MaIuHbI
36 |I[{uka Kapno u ero 1
KITJ]
37 |Oxonoruueckue 1
poOIeMbl
TEIUI09HEPTreTUKU
38 |O6o6maromuit ypok 1 bubnuorexa [IOK
«MomnexynspHas https://m.edsoo.ru/ff0c6938
¢uznuka. OCHOBBI
TEPMOIMHAMUKI
39 |KontponsHas paboTa 1 1 bubnuorexa [IOK

10 TEME
«MonexynspHas
¢uzuka. OCHOBBI
TEPMOUHAMUKI

https://m.edsoo.ru/ff0c6a50



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
https://m.edsoo.ru/ff0c600a
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Ne Tema ypoxka KosmmuecTBo yacos Hara | DnexktpoHHBIE H(POBLIE
/i Bcero|KonrponbHbie | [paxtiaeckue | 13YICHHS 00pa3oBaTeNIbHBIE PECYPCHI
paboTsI paboTsI
40 |ITapooOpa3zoBanue u 1 bubnmoreka [JOK
KOHJICHCAIHSL. https://m.edsoo.ru/ff0c63b6
Hcnapenue n kunenue
41 | AGconroTHas U 1 bu6mmoreka [{OK
OTHOCHTEJIbHAS https://m.edsoo.ru/ff0c64d8
BJIQ)KHOCTb BO3/TyXa.
Haceiennsiit nap
42 | TBépmoe Terno. 1 bubmmorexa [IOK
Kpucrammueckue u https://m.edsoo.ru/ff0c65f0
amop(HbIe Tena.
AHM30TpONINS CBOUCTB
Kpucramuios. JKunkue
KPUCTAJLIBI.
CoBpemeHHbIE
MaTepHabI
43 |I[InaBnenue u 1 bubmuoreka [JOK
KPHCTALTH3AITHSL. https://m.edsoo.ru/ff0c6708
VY nenbHas TemuoTa
TUTaBJICHMUSL.
Cybmumanus
44 | YpaBHEHHE TEIIOBOTO 1 bubnuoreka [IOK
Oaanca https://m.edsoo.ru/ff0c6820
45 | DnekTpusanus Tell. 1 bu6moreka [IOK
DIEKTPUUECKUH 3apsil. https://m.edsoo.ru/ff0c6bcc
JlBa Buga
AIEKTPUUECKUX
3apsii0B
46 |I[IpoBomHUKH, 1 bu6mmoreka [IOK
JMRJIEKTPUKHU https://m.edsoo.ru/ffOcébcc
MIOJTYTTPOBOHUKH.

3aKkoH COXpPaHCHUA
QJICKTPHUYCCKOI'O 3apsa

47 |BzauMonencTBue 1 bu6mmoreka [JOK
3aps/ioB. 3aKOH https://m.edsoo.ru/ffOc6ced
Kynona. Toueunslii
ANIEKTPUUYECKUH 3apsijt

48 |Hanpspk€HHOCTD 1 bubnuorexa [IOK
ANEKTPUUECKOTO MOJISL. https://m.edsoo.ru/ff0c6df2
[TpuHIMT
CYNEpHO3ULIH
AJIEKTPUUYECKHUX TIOJIEH.

JInHuuy HaNPs>KEHHOCTU

49 |PaboTa cun 1 bu6mmoreka [JOK

ANEKTPOCTATHYECKOTO https://m.edsoo.ru/ff0c6f00

nond. [loreHmaln.
PazHocTh moTEHIIMAIOB



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHntpomnbHbie
paboThI

[IpakTnyeckue
paboThl

Jara
A3y4YeHUs

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHBIE PECYPCHI

[IpoBoHMKH 1
JTUDJICKTPUKH B
ANEKTPOCTATHUECKOM
ToJie.
Jusnexrpudeckas
MIPOHUIIAEMOCTb

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7018

51

DNEeKTPOEMKOCTb.
Konpencarop

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c7126

52

DNEeKTPOEMKOCTh
IIJIOCKOTO
KOHJIEHCcaTopa.
DHeprus 3apsyKEHHOTO
KOHJIeHCaTopa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHnas paboTa
"NU3mepenue
3IIEKTPOEMKOCTH
KOHJIeHcaTopa"

54

[TpunIMI NEWCTBUS U
MIpUMEHEHHE
KOHJICHCATOPOB,
KOMUPOBAJILHOTO
arrapara, CTpyuHOTo
MIpUHTEpA.
DIIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHUE
ANEKTPONPUOOPOB

55

DIJIEKTPUYECKHI TOK,
YCIIOBUS €ro
CYIIIECTBOBAHMS.
[TocrosinueIi TOK. CHila
Toka. Hanpsbxenue.
ConpoTuBieHue. 3aKkoH
OmMa jy1s yyacTka uenu

56

[TocnenoBarenbHOE,
napajuiesibHOE,
CMEIIIaHHOE
COEIMHEHNE
MIPOBOJIHUKOB.
JIaGopatopHas paboTa
«M3yuenue
CMELIaHHOTO
COEIMHEHUs
PE3UCTOPOBY

0.5

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

57

Pabora 1 MOIITHOCTH
AIEKTPUUECKOTO TOKA.
3akoH J[xoynsa-Jlenma

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c7838



https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHntpomnbHbie
paboThI

[IpakTnyeckue
paboThl

Jara
A3y4YeHUs

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHBIE PECYPCHI

3akon Oma Jy1st OJIHOM
(3aMKHYTOM)
BIEKTPUYECKOM LIECTH.
Kopotkoe 3ambikanue.
Jlaboparopuas pabota
«U3mepenune DJ1C
HMCTOYHUKA TOKA M €TO
BHYTPEHHETO
COTIPOTHBIICHUS

0.5

bubmuoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

DneKTpoHHas
MIPOBOJIUMOCTh
TBEPABIX METAJIIOB.
3aBUCUMOCTD
COIIPOTHUBIICHUS
METaJJIOB OT
TeMIepaTyphbl.
CBepXnpoBOANUMOCTD

60

DJIEKTPUYECKHH TOK B
Bakyyme. CBOMCTBa
AIIEKTPOHHBIX IMYYKOB

61

[TomynpoBoAHUKH, UX
coOcTBeHHas U
npuMecHast
MIPOBOJIUMOCTb.
CaowucrtBa p—Nn-
nepexoja.
[TosrynpoBOHUKOBBIE
PpUOOPHI

bu6moreka [IOK
https://m.edsoo.ru/ff0c84ae

62

DJIEKTPUYECKUU TOK B
pacTBopax M paciuiaBax
AIIEKTPOJIUTOB.
DNEeKTPOIUTHYECKAS
JICCOIHALIUSI.
DNEeKTpoan3

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c82ba

63

DNEeKTPUYECKUU TOK B
ra3ax.
CaMocTosATENBbHBIN 1
HECAMOCTOSTEIbHBIN
pa3psa. MosHus.
[Tnazma

bubmuoreka [JOK
https://m.edsoo.ru/ff0c84ae

64

DneKTpruIecKue
puOOPHI U yCTPOKCTBA
U UX NPAKTUYECKOE
npuMenenue. [IpaBuna
TEXHHUKH 0€30TacHOCTH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c86fc



https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc

Ne Tema ypoxka KosmmuecTBo yacos Hara | DnexktpoHHBIE H(POBLIE

/i Beero| KontpossHbie| [Ipaktuueckue | A3YICHHA o0Opa3oBarebHbIE pECYpChI

paboTsI paboTsI

65 |O0o06maromuii ypok 1 bubnuoreka [IOK
«DNEKTPOIMHAMUKAY https://m.edsoo.ru/ff0c88be

66 |KoHnTponbHas paboTa 1 1 bubmmoreka [IOK
o TemMe https://m.edsoo.ru/ff0c8a8a
«DNIEeKTPOCTATHKA.

[TocTositHHBIN
BIEKTPUYECKUN TOK.
Toxu B paznnyHbIX
cpenax»

67 |PesepBHbIil ypoK. 1 1 bubmuoreka [IOK
KonrponbHas padora https://m.edsoo.ru/ff0c8c56
o TemMe
"OnexkrpoauHamuka"

68 |Pe3epBHBIN ypOK. 1 bubnuorexa [JOK
O06o0mIaromuit ypoK 1mo https://m.edsoo.ru/ffOc8f6c
temam 10 kacca

OBIIEE KOJIMYECTBO 68 4 4

YACOB IIO ITPOT'PAMME

11 KJIACC
Ne Tema ypoxka KonuuecTBo yacoB Hara DIIeKTpOHHBIE ITU(POBBIC

/m Beero| Kourponbhbie | TTpaktuueckue | A3YIEHAS 00pa3zoBaTeIbHBIC PECYPCHI

paboThI paboThl

1 |ITocTostHHBIE MArHUTHI 1 05.09.23 |bubauoreka [JOK
U UX B3aMMO/ICHCTBHE. https://m.edsoo.ru/ff0c9778
MarnuTHO€ noJe.

Bektop marHuTHOM
UHAYKIUHU. JlnHun
MarHUTHON UHAYKIIUU

2 |MarauTtHoe moJje 1 07.09.23 |bubmuoteka [{OK
IIPOBOIHUKA C TOKOM. https://m.edsoo.ru/ff0c98fe
OnbIT DpcTena.

Bsaumoneiicteue
MIPOBOJHUKOB C TOKOM

3 |JlabopaTopHas padoTa 1 1 12.09.23 |bubnuoreka LIOK
«3ydenue https://m.edsoo.ru/ff0c98fe
MarHuTHOTO OIS
KaTYIIKHA C TOKOM»

4 | leiicTBHE€ MarHUTHOTO 1 1 14.09.23 |bubauoreka IIOK
MIOJISl HA TPOBOTHHK C https://m.edsoo.ru/ff0c9acO
tokoM. Cuiia Amrnepa.

JIaGopatopHas paboTa
«UccnenoBanue
JEUCTBHS TOCTOSTHHOTO



https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0

n/n

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHntpomnbHbie
paboThI

[IpakTnyeckue
paboThl

Jara
A3y4YeHUs

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHBIE PECYPCHI

MarHuTa Ha PaMKy C
TOKOM

JeiicTBue MarHUTHOTO
MOJISl Ha JIBIDKYIIYIOCS
3apSOKCHHYI0 YaCTHILY.
Cuna Jlopenna. PaGora
cunbl JlopeHna

19.09.23

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c9df4

DneKTpoMarHuTHast
naaykuus. [Torok
BEKTOPA MarHUTHOU
nnaykuuu. J/1C
MHIYKINU. 3aKOH
3JIEKTPOMArHUTHOM
nHayknuu Papaaes

21.09.23

JlabopaTopHas pabota
«HccnenoBanne
SAABJICHUA
3JEKTPOMArHUTHOM

WHTYKITHF

26.09.23

bu6moreka [IOK
https://m.edsoo.ru/ff0cal50

NHAYKTUBHOCTD.
SIBneHme
camouHaykiuu. J/1C
CaMOWHTyKITHH.
DHEprusi MAarHUTHOTO
TTOJIS1 KaTYIIKHU C
TOKOM.
DeKTpOMarHUTHOE
roJjie

28.09.23

bu6moreka [IOK
https://m.edsoo.ru/ff0ca600

TexHuueckue
YCTpPOMCTBA U UX
MIPUMEHEHHE:
MTOCTOSIHHBIE MarHUTHI,
AJIEKTPOMArHUTBHI,
AJIEKTPOIBUTATEb,
YCKOPUTETH
AIIEMEHTAPHBIX YaCTHII,
WHJYKIMOHHAs M€Yb

03.10.23

10

O06o06maromuit ypok
«MarauTHoe ToJe.
DneKTpoMarHuTHast
WHJTyKIUS

05.10.23

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cab82

11

KonTtponpsHas pabota
1o Teme «MaruuTtHoe
ToJIe.
DneKTpoMarHuTHas
WHIYKIHS

10.10.23

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



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHntpomnbHbie

paboTsI paboTsI

[IpakTnyeckue

Jara
A3y4YeHUs

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHBIE PECYPCHI

CBobOoaHbIE
MEXaHHYECKHE
KOJICOQHMUS.
l'apmonnueckue
Kosie0aHus. YpaBHEHHE
rapMOHHYCCKHUX
KOJICOQHMIA.
[IpeBpatmienue s3uepruu

12.10.23

bubmuoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlabopaTopHas pabota
«HccnemoBanue
3aBUCHMOCTH TIEPHOIa
MaJIbIX KoJieOaHuit
rpy3a Ha HATH OT
JUTMHBI HUTH U MacChI

rpy3a»

17.10.23

14

Konebarensupn
KOHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIC
KoJeOaHus B
HJIeAIbHOM
K0JIe0aTEILHOM
KOHTYype. AHanorus
MEXITY
MEXaHUYECKUMH U
ANIEKTPOMArHUTHBIMH
KOJIEOAHHSAMU

19.10.23

bu6moreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna TomcoHa.
3aKoH COXpaHEHUs
SHEPTHH B UJI€aJTbHOM
KoJIeOaTeIIbHOM
KOHTYpE

24.10.23

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcb9c4

16

[IpencraBnenue o
3aTyXarwIlHuX
KOJIEOAHHAX.
Brinyxnenssie
MEXaHHMYECKHe
koJyieOaHus. Pe3oHaHc.
BoiHyx1eHHBIE
AIEKTPOMArHUTHbIE
KOJIEOaHHS

26.10.23

bubmuoreka [JOK
https://m.edsoo.ru/ffOcbb86

17

IIepeMeHHBIN TOK.
CunycouianbHbIU
MePEMEHHBIN TOK.
MouHoCTh
MEPEMEHHOTO TOKA.
AMIUIUTYAHOE U
JIEUCTBYIOLLIEE

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34



https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34

n/n

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHntpomnbHbie
paboThI

[IpakTnyeckue
paboThl

Jara
A3y4YeHUs

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHBIE PECYPCHI

3HA4YCHHUEC CUJIBI TOKA U
HaITPsOKCHUA

18

Tpaucdopmarop.
[Ipoussoxctso,
nepeaayda u
norpebieHne
BIEKTPUUYECKON
SHEeprun

19

YerpoicTBo U
MIPAKTHYECKOE
MIPUMEHEHNUE
IIEKTPUYECKOTO
3BOHKA, FeHepaTopa
IIEPEMEHHOT0 TOKA,
JIMHUHW 3JIEKTponepeiayd

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

20

DKOJIOTUYECKUE PUCKH
TIPU TIPOU3BOJICTBE
AIEKTPOIHEPTHH.
Kynberypa
UCMOJIb30BAHUS
AIIEKTPOIHEPIUH B
MOBCEIHEBHOUN JKU3HU

21

MexaHndecKue BOJIHEI,
YCIIOBHS
pacrpocTpaHeHHs..
[Tepuoa. CxkopocThb
pacrnpocTpaHeHus U
JUIMHA BOJIHBI.
[Tonepeunsie u
MIPOJIOJIbHBIE BOJHBI

bu6moreka [IOK
https://m.edsoo.ru/ffOcca54

22

3Byk. CKOpOCTB 3ByKa.
I'pomkocTh 3BYyKA.
Bricora Tona. TemOp

3BYyKa

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

23

DNeKTpOMarHUTHbIE
BOJIHBI, UX CBOMCTBA U
ckopocts. [Ikana
3JEKTPOMArHUTHBIX
BOJIH

bubmuoreka [JOK
https://m.edsoo.ru/ffOccfe0

24

IIpuHLHIIBI paguOCBA3H
U TEJICBUICHUS.
Passurtue cpencrs
cBa3u. Pannonokanus

25

KonTtponsHas pabota
«KonebaHus u BOJTHBD)

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cc6f8



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

n/n

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHntpomnbHbie
paboThI

[IpakTnyeckue
paboThl

Jara
A3y4YeHUs

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHBIE PECYPCHI

26

IIpssmosnHeEliHOE
pacnpocTpaHeHue
CBETa B OJTHOPOJHOU
cpene. Toueunslii
HWCTOYHHUK cBeTa. JIyd
cBeTa

bubmuoreka [IOK
https://m.edsoo.ru/ff0cd350

27

OtpaxeHue cBeTa.
3aKOHBI OTPAXKEHUS
ceera. [locTtpoenune
M300paKeHUH B
IUIOCKOM 3€pKaJie

bu6mmoreka [{OK
https://m.edsoo.ru/ffOcd4e0

28

[Ipenomiienue cBera.
[TotHOE BHYTpEeHHEE
OTpa’KEHHE.
[IpenenbHbIA yron
MIOJIHOTO BHYTPEHHETO
OTpaXKeHUs

bu6moreka [IOK
https://m.edsoo.ru/ffOcd 76

29

JlabopaTopHas pabora
«3mepenne
roKa3zaTens
MIPEIOMIICHUS CTEKIIa»

bu6moreka [IOK
https://m.edsoo.ru/ff0cd67a

30

JIunszel. [loctpoenue
M300paKeHUH B JINH3E.
®dopmysia TOHKOI
JIMH3bI. Y BEJIUYCHUE
JIMH3bI

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

31

JlabopaTopHas pabora
«UccaenoBanue
CBOMCTB M300payKEHUH
B JIMH3AX»

32

Jlucnepcus cera.
C0KHBIN COCTaB
Oecnoro ceera. LIBer.
JlaGopaTtopHnas paboTa
«HaoOmronenne
JTUCTIEPCHH CBETA»

33

WuTepdepeniys cera.

Hudpaxmus ceera.
Hudpaximonsas
peueTka

bu6mmoreka [JOK
https://m.edsoo.ru/ffOced22

34

[Tonepeunoctsb
CBETOBBIX BOJIH.
[Honspu3zanus ceera

bu6mmoreka [JOK
https://m.edsoo.ru/ff0cf02e

35

Onrtuyeckue npuoOpsI
U yCTPOMCTBA U
YCIIOBUS X



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
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

n/n

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHntpomnbHbie
paboThI

[IpakTnyeckue
paboThl

Jara
A3y4YeHUs

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHBIE PECYPCHI

0€e30I1acHOr0
HpI/IMeHeHI/Iﬂ

36

I'panniel
IIPUMEHUMOCTH
KIIACCHYECKOU
MexaHukH. [Toctynarsl
CIELMaJIbHOU TEOPUU
OTHOCHUTEIJIBHOCTH

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cf862

37

OTHOCUTENBHOCTD
OJTHOBPEMEHHOCTH.
3ameIeHre BPEMEHU U
COKpAIlleHUE JUTHHBI

bu6moreka [IOK
https://m.edsoo.ru/ffOcfa42

38

OHeprus U UMIyJIbC
PENATUBUCTCKON
yacTULbl. CBS3b MaccChl
C DHEPIrUeHn U
HMITYJIbCOM. DHEPTHUs
MTOKOS

bu6moreka [IOK
https://m.edsoo.ru/ffOcfc68

39

KonTtponbHas pabora
«OnTuka. OCHOBEI
CIIeIMaIbHON TEOpUHU
OTHOCHUTEJILHOCTH

bu6moreka [IOK
https://m.edsoo.ru/ffocf6f0

40

®otonbl. Dopmyna
[Inanka. DHeprus u
UMITYJIBC POTOHA

bu6moreka [IOK
https://m.edsoo.ru/ffOcfel6

41

OTKpbITHE U
UCCIIeJIOBAHUE
dboTtorddexra. OnbITH
A.T. CroneroBa

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcffc4

42

3akoHsl hoTorddexra.
YpaBHeHHe
OWHINTEWHA I
dhoTtosrpdexra.
«Kpachnas rpanuia»
dhoTtoadexra

bubmuoreka [JOK
https://m.edsoo.ru/ff0d015e

43

JlaBneHue cBera.
Omnwrte I1. H.
JleGenena.
XHUMHUYECKOE JCUCTBHUE
cBeTa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d04a6

44

TexHuueckue
YCTPOMUCTBA U
MIPAKTUYECKOE
MIPUMEHEHHE:
(hoTodNEMEHT,
¢dboToaaTuuK,



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

n/n

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHntpomnbHbie
paboThI

[IpakTnyeckue
paboThl

Jara
A3y4YeHUs

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHBIE PECYPCHI

coJHeuyHas 6arapes,
CBETO/IHO/T

45

Pemrenue 3agaq 1o
TeMe «DIIEMEHTEI
KBAHTOBOI OLTHUKN

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0302

46

Moaens aroma
Tomcona. OnBITHI
Pezepdopna mo
paccesiHUI0 O-9aCTHII.
[InanerapHas moxaeins
aToMa

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d091a

47

ITocrynater bopa

bu6moreka [IOK
https://m.edsoo.ru/ff0dOafa

48

U3nydenue u
norjouieHne GoTOHOB
IIpH [IEpEeXo/ie aToma ¢
OJTHOTO YPOBHS
SHEPTrHUH Ha JPYroi.
Bunel cniexktpoB

bu6moreka [IOK
https://m.edsoo.ru/ff0dOafa

49

BomHOBEIE cCBOKCTBA
qacTUll. BoJHEI e
bpowus.
KopnyckynsipHo-
BOJIHOBOM Ayajiu3M.
CrionTanHoe 1
BBIHYKJICHHOE
W3ITydeHne

bu6moreka [IOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpbITHE
PaOaKTUBHOCTH.
OmnbrTel Pezepdopaa mo
OTIpEJIeNIEHUIO COCTaBa
PaIMOaKTUBHOTO
W3TY4YEeHUS

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

51

CporictBa anbda-,
Oera-, raMMa-
u3nyudeHus. Bnusuue
pPaOaKTUBHOCTH Ha
KUBBIE OPTaHU3MBI

52

OTKpbITHE IPOTOHA U
HeWTpoHa. M30TorsbL
Anba-pacria,
ONEKTPOHHBIW U
MO3UTPOHHBIN OeTa-
pacnan. I'amma-
U3JIy4yeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162



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
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162

n/n

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHntpomnbHbie
paboThI

[IpakTnyeckue
paboThl

Jara
A3y4YeHUs

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHBIE PECYPCHI

53

DHeprus CBs3U
HYKJIOHOB B SIJIpE.
SnepHbie peakiuu.
SnepHbIN peakTop.
[Tpob6nemsr,
MIEPCIIEKTUBBIL,
JKOJIOTMYECKHE
ACIEKTHI SIIEPHON
SHEPreTUKH

bubmuoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHble
gacTulbl. OTKpbITHE
MO3UTpOHAa. MeToIbl
HaOIOICHUS U
perucrpanumn
AJIeMEHTapHBIX YACTHII.
Kpyrasiit cTon
«DyHaMEHTAITbHBIE
B3aUMOJICUCTBUSI.
EnunctBo pusnueckon
KapTUHBI MUDPa»

bu6moreka [IOK
https://m.edsoo.ru/ff0d0e38

55

Bun 386310010 HEDA.
Co3sBe3nus, apKue

3BE€3/Ibl, INIAHETHI, UX
BUJIMMOE JIBIDKCHHE.
ComHeuHas cucreMa

56

Connne. Congeunas
aKTHBHOCTh. McTOouHUK
sHepruu CoJiHIa U
3BE3T

57

3BE3IbI, ©X OCHOBHEIC
XapaKTEPUCTUKU.
3BE31BI TJIaBHOU
MOCJIEI0BATEILHOCTH.
Buyrpennee crpoenue
3B€371. CoBpeMEHHbBIE
MpeJICTaBJICHUS O
MIPOUCXOKACHUU U
spoJiroru CoJiHIIa U
3BE3]

58

Mneunsin [yt —
Hama ["anakTuka.
Ilonoxxenue u
nBrkeHue CollHIA B
TI'anaktuke. I'anmakTuku.
UYepuble ObIphl B Apax
raJlakTHK



https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

n/n

Tema ypoxka

KonnuectBo yacoB

Bcero

KoHntpomnbHbie
paboThI

[IpakTnyeckue
paboThl

Jara
A3y4EeHUS

DneKTpoHHbIE HU(POBBIC
00pa3oBaTeNIbHBIE PECYPCHI

59

Bcenennas.
Pa3Oeranue rajgakTHk.
Teopus bosbioro
B3pbIBa. PenmmkToBoE
H3JIy4YEHUE.
MeraramakTuka

60

Hepemennsie
po0IeMbl aCTPOHOMUU

61

KonTtponsHas pabota
«DJIEMEHTBI
aCTPOHOMUHU U
acTpoUUKI

62

O6006maronuit ypok.
Ponb pusuku u
ACTPOHOMUH B
SKOHOMHYECKOM,
TEXHOJIOTHYECKOM,
COLMAIIBHOU 1
ATUYECKOH chepax
JesITeTbHOCTH
yenoBeka

63

O06o0mmaronuii ypox.
Ponb u MmecTo dhusuku
Y aCTPOHOMMHU B
COBPEMEHHOU HayYHOU
KapTHUHE MHpa

64

O06o0maromuii ypoxk.
Ponb ¢pusmueckoit
TEOpHUH B
hopMHupOBaHUH
MPECTABICHHI O
bu3nvecKoi KapTuHe
MUpa

65

O06o0uaromuit ypox.
Mecto duzndecKom
KapTUHBI MUpPa B
oOrmieM psagy
COBPEMEHHBIX
€CTECTBEHHO-HAay4YHbIX
MpeJCTaBICHUN O
pupose

66

PesepBHBIN ypOK.
MarnutHOE€ noie.
DneKTpoMarHUTHas

WHIYKIUS




Ne Tema ypoxka KosmmuectBo yacos [Hara DneKTpoHHbIE HU(POBBIC
/i Beero| KontposbHbie | [paktuueckue | 13Y4eHUA o0pa3oBarebHbIE pECYpPChI
paboTsI paboTsI
67 |PesepBHbIil ypoOK. 1
OnTuka. OCHOBBI
CIELMAaJIbHON TEOPUH
OTHOCHUTEIBHOCTH
68 |PesepHslit ypoxk. 1 bubmmoreka [IOK
KBanToBas pusuka. https://m.edsoo.ru/ff0d1784
OneMeHThI
aCTPOHOMHHU U
acTpopU3NKHI
OBUIEE KOJIMYECTBO 68 4 7
YACOB 110
I[MPOT'PAMME

YUYEBHO-METOJIMYECKOE OBECIIEYEHUE OGPA3OBATEJLHOIO
MPOLIECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI JIUIAA YYHEHUKA

» ®dusuka, 10 kimace/ Msxumes I'. 4., byxosues b.b., Corckuit H.H. nmoa penakuueit
[TapdentbeBoit H.A., Akiimonepnoe odmectBo «M3maarenberBo «IIpocBemnieHuey
» dusuka, 11 xiace/ Msakumes [7.J1., byxosues b.b., Yapyrun B.M. nox penakuueit
[TapdentbeBoit H.A., Akiinoneproe odmectBo «M3maarenbetBo «IIpocBemnieHuey

METOINYECKHUE MATEPHUAJIBI UIA YYUTEJIA

» ®dusuka, 10 kimace/ Maxumes I'. 4., byxosues b.b., Corckuit H.H. nmoa penakuueit
[TapdentheBoit H.A., Akiinoneproe obmectso «M3aarenbctBo «IIpocBenieHne»

» ®dusuka, 11 kimace/ Mskumies I'.J1., Byxosues b.b., Yapyrun B.M. o penakuueit
[TapdentbeBoit H.A., Akinoneproe odmectso «M3maarenberBo «IIpocBemnieHuey

®usuka. 10-11 knaccel: 6a30BbIN U YTIyOJEHHBINH YPOBHU: TUAAKTHUYECKUE MaTepuanbl/ A.E.
MapoHn, E.®. Mapon, -Mocksa: [Ipocsemenue, 2021

®usuka. 10-11 k1acchl: TEXHOJIOTHYECKUE KapThl YPOKOB 110 yueOHuKYy [.51. Msikuiesa u ap.-
Bousrorpan: Yuurtens, 2019

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

1. bubnuoreka — Bce o npeamety «®Puznkay. — Pexxum nocryna: http://www.proshkolu.ru

2. BuneoomnsITel Ha ypokax. — Pexxum mpoctyma: http://fizika-class.narod.ru

3. Enunas xomneknus nugpoBbix 00pazoBaTelbHBIX pecypcoB. — Pexxum nocryma: http://school-
collection.edu.ru



https://m.edsoo.ru/ff0d1784
http://www.proshkolu.ru/
http://fizika-class.narod.ru/
http://school-/

4. luTepecHble MaTepualibl K ypokaM (PM3UKH IO TEMaM; TECThI [0 TeMaM; HarJIsTHbIC TI0COOUs
K ypokam. — Pexxum nocryna: http://class-fizika.narod.ru

5. lludpossie oOpa3oBarenbHbIe pecypchl. — Pexxum mocrtyma: http://www.openclass.ru

6. DnexTpoHHbIe yaeOHuKH 110 usuke. — Pexxum: http://www.fizika.ru
https://myschool.edu.ru/links

https://uchi.ru/
https://resh.edu.ru/

[IOKYMEHT MOAMWUCAH 3MEKTPOHHOW MOAMUCHIO

MYHULIUNAJIbHOE OBLLEOBPA3OBATEJIbHOE YY4PEXXOAEHWE "LLEHTP _ 30.08.23 00:52 (MSK) Ceptudukat 1D34875DAE6F77B4521F7499F124764B
OBPA30BAHMS UBAHBKOBCKUU" ACHOITOPCKOIO PAOHA TYJIbCKOU
OBJIACTH, MamenoB Bnagumump Hukonaesuy, ampekTop



http://class-fizika.narod.ru/
http://www.openclass.ru/
http://www.fizika.ru/
https://myschool.edu.ru/links
https://uchi.ru/
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