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HHOACHUTEJIBHAA 3AIIMCKA

[Iporpamma mo ¢u3uke 0a30BOro ypoBHS Ha YpPOBHE CpPEIHEro o0O0IIero oOpa3oBaHUS
pazpaboTaHa Ha OCHOBE TMOJOXEHUH U TpeboBaHMII K pe3yiabTaTaM OCBOCHHS OCHOBHOM
oOpasoBarenbHON Tporpammsl, npeacTaBieHHbIX B PI'OC COO, a Taxke ¢ yuétoM (denepanbHOM
paboueil mporpaMMbl BOCITUTaHUS W KOHIICTILMU IpenojaBaHus yueOHoro npeamera «®dusuka» B
oOpa3oBaTenbHBIX  opranmsanmusx  Poccuiickoit ~ @Dexepanuu,  peaqu3ylOIMX  OCHOBHBIC
o0Opa3oBaTeNbHbIE IPOTrPAMMBI.

Copep:xanuie mporpaMMsbl 1o (pU3MKe HaIMpaBIeHO HAa (JOPMUPOBAHHE €CTECTBEHHO-HAYYHOM
KapTuHbI Mupa oOy4aromuxcs 10—11 kmaccoB mpu o0ydeHuu ux ¢usuke Ha 0a30BOM ypOBHE Ha
OCHOBE CHCTEMHO-JIESITeIILHOCTHOTO moaxo/a. [Iporpamma no usmke cOOTBETCTBYET TPEOOBAHUSIM
OI'OC COO k mIaHUpyEeMbIM JIMYHOCTHBIM, MPEIMETHBIM M METalmpeAMETHBIM pe3yJibTaTaM
oOyueHus, a TaKK€ YYUTHIBAET HEOOXOJUMOCTh peau3alliid MEXIPEAMETHBIX CBA3eH (pU3MKU C
€CTECTBEHHO-HAYYHbIMU Yy4eOHBIMU IIpeIMeTaMu. B Hell onpenenstoTcs OCHOBHBIE 1€/ U3yUEHUS
(Gu3MKN Ha ypOBHE CpPEAHEro OOIIero o0pa3oBaHMs, TUIAHUPYEMbIE Pe3yJIbTaThl OCBOSHHS Kypca
(U3HKY: TNYHOCTHBIE, METANPEAMETHEIE, IPEAMETHbIE (Ha 6a30BOM ypOBHE).

[IporpamMma no pu3uke BKIIOYAET:

TUTAHUPYEMBIE pe3yJIbTaThl OCBOCHUS Kypca GU3MKK Ha 0a30BOM YpOBHE, B TOM YHCJIE TPEIMETHBIE
pe3yIbTaTHI MO TOJaM 00yUYeHHS;
coniep;kanue yuyeOHoro npeamera «dusukay 1mo rogam 00y4eHus.

®du3uka Kak Hayka o Haubosiee OOIIMX 3aKOHAX MPUPOJBI, BBHICTYIAs B KauecTBE Y4eOHOTO
npeaMeTa B IIKOJIC, BHOCUT CYIIECTBEHHBIM BKJIQ[ B CHUCTEMY 3HAHHH 00 OKpYXarolleM MHpE.
HIkonbHBINH Kype (PU3UKH — CHCTEMOOOPa3yIOLIHii ISl €CTECTBEHHO-HAYYHBIX y4eOHBIX MPEIMETOB,
MOCKOJIbKY (DU3MUYECKHE 3aKOHBI JIe)KaT B OCHOBE MPOIIECCOB U SIBICHMM, U3y4aeMbIX XHUMHEH,
ouonoruei, ¢puznueckoil reorpaduei u actpoHomuen. Vcmnonb3oBaHue U aKTUBHOE MPUMEHEHUE
(¢u3NYeCKUX 3HAHUU ONpeJeNsieT XapaKTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTHIl B cdepe
SHEPreTHKH, TPAHCIIOPTA, OCBOECHHUS KOCMOCA, IOJIyYE€HUS HOBBIX MAaTepUaloB C 3aJaHHBIMU
cBoiicTBamMu U Jpyrux. 3yduenne pusukyu BHOCUT OCHOBHOMW BKIJIAJ B (POPMHUPOBAHUE €CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpa oOydaromuxcs, B (OpMUPOBAHHWE YMEHHUN MPUMEHSATh HAYyYHBIA METOJ
MO3HAHUS TMPY BHIMOJHEHUH UMHU YYEOHBIX UCCIEeI0OBAaHUI.

B ocHoBy kypca Qu3MKu ajisi YpOBHSI CpPEIHEr0 OO0IIero 0Opa3oBaHUs TMOJOXKEH PsI UIEH,
KOTOpBIE MO’KHO paccMaTpUBaTh KaK MPUHLHUIIBI €0 TOCTPOEHUS.

Hoes yenocmnocmu. B COOTBETCTBUM € HEH KypcC SIBISIETCS JOTHYECKH 3aBEpPIIEHHBIM, OH
COJICP’KUT MaTepHuall U3 BCEX pPa3lenoB (M3HMKH, BKIIOYAET KaK BOMPOCHI KJIACCHYECKOW, TaK U
COBPEMEHHOM (PU3UKH.

Hoes cenepanuzayuu. B coOoTBETCTBUM ¢ HEW MaTepuan Kypca GU3HKH OOBEIUHEH BOKPYT
¢busnueckux Teopuit. Benymum B kypce siBisieTcss popMHpoBaHUE MPEICTaBICHUNH O CTPYKTYPHBIX
YPOBHSIX MaTe€puu, BEUIECTBE U TOJIE.

Hoesa cymanumapuzayuu. EE€ peanusanusi mpeanosiaraeT HCIOJIb30BaHUE T'YMaHUTapHOTO
MOoTeHIIMajda GU3NYECKOW HayKH, OCMBICIEHUE CBS3HM Pa3BUTUS (PU3UKU C Pa3BUTHEM OOIIECTBA, a
TaK)Ke C MUPOBO33PEHUECKUMU, HPABCTBEHHBIMH U SKOJIOTMYECKUMU TTPOOIeMaMHu.

Hoes npuxnaomoii nanpasnennocmu. Kype ¢pusuku nmpeamnosnaraer 3HaKOMCTBO C IIHPOKUM
KPYTOM TEXHUYECKUX U TEXHOJOTUUCCKUX MPHIIOKEHUN N3YICHHBIX TEOPUN U 3aKOHOB.

Hoes skonoeuzayuu peannsyercss TMOCPEICTBOM BBEACHMSI JJEMEHTOB COJEp)KaHus,
MOCBAIIEHHBIX JKOJIOTMYECKUM Ipo0sieMaM COBPEMEHHOCTH, KOTOPBIE CBSI3aHBI C Pa3BUTHEM
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TEXHUKU U TEXHOJIOTUH, a TakkKe 00CYXIeHUsl MpoOiIeM PalUOHAIBHOTO MPUPOAONOIb30BaHUS U
HKOJIOTUYECKOM 0€30MacHOCTH.

CrepXHEBBIMH 3JIEMEHTaMU Kypca (HU3MKM Ha ypPOBHE CpPEAHEro OOIIero oOpa3oBaHMS
SABIAIOTCS  (pu3nyeckue Teopun (popMUpoOBaHHE TNPEACTABICHUNH O CTPYKType IOCTPOCHUs
¢dbusnueckoil Teopuu, ponu (GyHIAMEHTAIbHBIX 3aKOHOB M MPHUHLHUIIOB B COBPEMEHHBIX
IIPEJCTABICHUSIX O IpPHUPOJAE, TpaHUIAX NPUMEHUMOCTH TEOpUH, [UIsl ONMCAHUS €CTECTBEHHO-
Hay4HBIX SIBJICHUI U IIPOLIECCOB).

CucTeMHO-eSTeIbHOCTHBIN MOIX0J B Kypce (PU3MKU peanu3yeTcsl Mpexkjae BCEero 3a Cuér
OpraHM3aliy SKCIePUMEHTAIbHON JAedaTenbHOCTH oOydaromuxcs. J{ns 6a3oBoro ypoBHs Kypca
(GU3MKH — 3TO HCMOJIB30BAHUE CHUCTEMBI (PPOHTAIBHBIX KPATKOBPEMEHHBIX JKCIIEPUMEHTOB W
nabopaTopHbIX paldoT, KOTOpblE B mporpamMme No (u3uke oOBeAMHEHBI B OOMIMHA CHHCOK
YUEHHYECKUX NPaKTHUYECKUX paldoT. BrimeneHue B ykazaHHOM IepedHe JabOpaTOpHBIX pPadoT,
MPOBOAMMBIX JJII KOHTPOJS W OICHKH, OCYIIECTBISIETCS Yy4YaCTHUKaMU 00pa30BaTeIbHOro
mporecca UCXo/sl U3 0COOEHHOCTEH IUIAHMPOBAHMS M OCHamIeHus Kabunera ¢usuku. [Ipu sTOM
o0ecrieynBaeTcsl OBJIAJICHHE OOYYAIOUIMMHCS YMEHHSIMH IPOBOJAWTH KOCBEHHBIE HW3MEPEHUS,
UCCIIEIOBaHMS 3aBUCUMOCTEH (PU3NYECKUX BEIWYMH M TIOCTAHOBKY OIBITOB IO IPOBEPKE
MIPEIJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHuE ynenseTcsl pelIeHUI0 pacuéTHBIX U KaueCTBEHHBIX 3a1ad. [Ipu atom ans
pacuéTHBIX 3aJa4 IMPUOPUTETOM SIBIIAIOTCA 3a/Jadd C SIBHO 3a/JaHHOM (U3NYECKOW MOJEIbIO,
MO3BOJISIIOIINE MTPUMEHSITh U3yYeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJHOrO paszena Kypca,
TaK ¥ MHTETPUPYsI 3HAHUS U3 Pa3HbIX pazzienoB. [IJis KaueCTBEHHBIX 33/1a4 MPUOPUTETOM SIBISIOTCS
3aJaHus Ha OOBSICHEHUE MPOTEKAaHUS (PU3MUECKUX SBICHUN W MPOIIECCOB B OKPYKAIOIICH JKU3HHU,
TpeOyrome BEIOOpa GU3NIECKON MOIENH ISl CHTYyalluy PAaKTUKO-OPUEHTHPOBAHHOTO XapaKTepa.

B cootBerctBuu ¢ TpeboBanusiMu @I'OC COO k MaTepHalibHO-TEXHUYECKOMY 00eCIEUeHUIO
yuebHoro mporiecca 0a30BbIil ypOBEHb Kypca (U3MKH Ha YPOBHE CpeqHEro odiiero odpazoBaHuUs
JOJDKEH M3ydaTbCs B YCIOBUSIX IIpeIMETHOro KaOuHeTa (UMK WM B YCIOBHAX
MHTErPUPOBAHHOTO KaOMHETa NPEIMETOB €CTECTBEHHO-HAayyHOro HMKiIa. B kaOunere Qusuku
JOJDKHO OBITH HEoOXoauMmoe J1abopaTopHOoe 000pylOBaHME Ui BBIMOJHEHUS YKa3aHHBIX B
nporpamMMe 1o (pu3MKe yYeHMYECKHX MPaKTUYECKUX paboT U IEMOHCTPALlMOHHOE 000pyJOBAHUE.

JlemoHCTpanimOHHOE 00OpynoBaHue (GOPMHUPYETCS B  COOTBETCTBHU C  MPUHIIMIIOM
MUHUMAaJIbHON JOCTaTOYHOCTU M 00ecrnedyrBaeT IMOCTAHOBKY IEPEYUCIICHHBIX B MpOTrpamme I0
¢u3nKe KIIOYEBBIX JEMOHCTpalMi Il HCCIEA0BaHMsS HW3y4yaeMbIX SBJIEHUH U IPOLECCOB,
HMIMUPHUYECKUX U (PYHAAMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUI.

JlaGoparopHoe 000pyAOBaHUE AJIsl YUEHHUUECKUX MPAKTUYECKUX paboT hopMupyercs B BUIE
TEMaTUYEeCKMX KOMIUJIEKTOB M oOOecreunBaeTcss B pacu€Te OJHOT0 KOMIUIEKTa Ha JBYX
oOyyaromuxcs. TemaTndeckue KOMIUIEKThI JIaOOpaTOpHOro 0OOpYIOBaHMS JIOJKHBI  OBITH
MOCTPOEHBl Ha KOMIIJIEKCHOM HCIIOJB30BaHUM AaHAJIOrOBBIX M IM(PPOBBIX MPUOOPOB, a TaKxke
KOMITHIOTEPHBIX U3MEPUTEIBHBIX CUCTEM B BUIC IIU(PPOBHIX JIAOOPATOPHIA.

OCHOBHBIMU I1IeJIIMU U3Y4YE€HUS (PU3UKHU B 0011eM 00pa30BaHUU SBISIOTCS:
¢dbopMHpoBaHHE WHTEpeca W CTpeMJIeHUs OOy4aroIMXCsl K HAyYHOMY HW3YYEHHUIO TPHPOJIBI,
pa3BUTHE UX UHTEIUIEKTYaJIbHBIX U TBOPUECKUX CIIOCOOHOCTEIH;
pa3BUTHE TPEACTaBICHUI O HAYYHOM METOJ€ MO3HAHHA U (OPMHUPOBAHUE HCCIEI0BATENIHCKOIO
OTHOIIECHHUS K OKPYAIOIIUM SIBIICHUSM;

(dbopMHpOBaHKHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTaTa U3y4yeHHs OCHOB CTPOEHHS MaTepUu U
(byHIaMEHTAJIbHBIX 3aKOHOB (DH3HUKH;
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dbopMupoBaHre yMEHHH OOBSCHATH SBICHUS C MCHOJb30BAaHHEM (H3MUECKHX 3HAHWI M HAayYHBIX
JI0Ka3aTeNbCTB;
dbopmMHupoBaHHE TPEACTABICHUNH O poiM (PU3MKM IS Pa3sBUTHS JPYTUX €CTECTBEHHBIX HAYK,
TEXHUKH U TEXHOJIOTHH.

JlocTmkeHHe 3TUX Ieied oOecrednBacTCs pEIICHHEM CIEAYIOIMX 3aJad B Ipolecce
M3Y4eHHS Kypca (GU3UKH HA YPOBHE CPEIHEro O0IIero 00pa30BaHuUs:
npuoOpeTeHrne CUCTEMBbI 3HAHUK 00 OOmUX (PU3UYECKUX 3aKOHOMEPHOCTSX, 3aKOHAaX, TEOPHSIX,
BKJIIOYasi MEXaHHUKY, MOJICKYJSIPHYIO (PH3HKY, JIEKTPOJIMHAMHKY, KBAHTOBYIO (PU3HMKY U JIEMEHTHI
acTpou3uKHy;
(dbopMHpOBaHKE YMEHUI MPUMEHSTh TEOPETUYECKHIE 3HAHUS I OOBSICHEHUS (PU3NIECKUX SBICHUI
B IIPUPOJIE U JJISl IPUHATHUS MPAKTUYECKUX PEIICHUN B TIOBCEAHEBHOM KHU3HH;
OCBOGHHE CIIOCOOOB PEIICHUS PA3IUYHBIX 3a]ad C SBHO 3aJaHHOW (PU3NYECKOW MOJEINBIO, 33/1a4,
MOJIPa3yMEBAIONINX CaMOCTOSITENBHOE CO3JaHHe (U3UYECKOH MOJETH, aJeKBATHOH YCIOBHAM
3aJauu;
MOHMMaHWe (PU3MYECKMX OCHOB M TPHUHIUIIOB JEHCTBHA TEXHHYECKHX YCTPOWCTB U
TEXHOJIOTMYECKUX MPOLIECCOB, UX BIMSHHS Ha OKPYKAIOLIYIO CPENY;
OBJaJICHHE METOJAaMH CaMOCTOSITENIbHOTO  IUIAHMPOBAaHMS M TPOBEACHUS  (U3UUECKHX
HKCHEPUMEHTOB, aHAIW3a W HMHTEPIpPETauud HMH()OPMAIH, OINpPENeICHUsI JOCTOBEPHOCTH
MOJTyYEHHOTO PE3yIbTaTa;
CO3JJaHWE YCJIOBUM JJISI Pa3BUTUS yYMEHHH IPOEKTHO-HCCIEAOBATEIbCKOW, TBOPYECKON
JEATEILHOCTH.

MECTO YYEBHOI'O IIPEJIMETA «®U3UKA» B YYHEBHOM IIVIAHE

Ha wusydyenue ¢usuku (6a30BbIi ypOBEHb) Ha YPOBHE CpEAHEro OO0IIero oOpa30BaHUA
orBoautcs 136 gacon: B 10 kacce — 68 yacos (2 yaca B Heneno), B 11 kitacce — 68 yacoB (2 yaca B
HEJIEIIO).

COJAEPKAHUE OBYYEHUA YYEBHOI'O INIPEIMETA «®U3UKA»
10 KJIACC

Pa3nes 1. ®u3uka u MeTOAbI HAYYHOI'0 IO3HAHUS

®usnka — Hayka o mnpuponae. Haydnele MeToabl IO3HaHMs OKpykaromiero mupa. Pomip
HKCIEPUMEHTA U TEOPUH B IIPOIlecce MO3HAHUS TPUPOIbl. DKCIEPUMEHT B (PU3UKE.

MonenupoBanue (GHU3UUECKUX SBICHUH W mpoueccoB. Hayunele rumotessl. Pusnueckue
3aKOHBI ¥ TEOpUU. ['paHHIIbI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB. [IpMHIMI COOTBETCTBUS.

Ponp u mecro ¢usuku B (OPMUPOBAHMU COBPEMEHHOM HAay4YHON KapTHUHBI MHUpPaA, B
MIPAKTUYECKOU EATEILHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBble ¥ IH(PPOBbIE U3MEPHUTENbHBIE TPUOOPHI, KOMITbIOTEPHBIE JaTUHUKH.

Pa3zgen 2. Mexanuka
Tema 1. Kunemamuka
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Mexannueckoe nBukeHHe. OTHOCUTEIBHOCTh MEXAHUYECKOr0 JBMKeHns. Crucrema oTcuéra.
Tpaexropus.

[lepemernienue, ckOpocTh (CpelmHSAsI CKOPOCTh, MIHOBEHHAs CKOPOCTh) M YCKOpPEHHUE
MarepuaibHOM TOYKH, MX IPOEKIUU HA OCU CHCTEMbl KoopAauHaT. CIOKEHHE NEepeMElIeHUN U
CJIO’KEHUE CKOPOCTEM.

PaBHOMEpHOE M PAaBHOYCKOPEHHOE NPSIMOIMHEWHOE IBIXKEHHE. ['paduku 3aBUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIYTH U NEPEMEILICHUS MATEPUAIIBHON TOUKU OT BPEMEHH.

CBoboaHoe najzeHue. Y ckopeHrne cBOOOIHOrO MaieHusl.

KpuBonuneiinoe nBuxeHue. J[BuxeHne MaTepruaaibHOM TOUKH M0 OKPYKHOCTU C TTOCTOSTHHOM
0 MOJYJIIO0 CKOPOCTBIO. YTIIOBasi CKOPOCTbh, TMHEHHAsT CKOpOCTh. [leproa u yactora oOparieHums..
LleHTpOCTpEMUTEINBHOE YCKOPEHHUE.

TexHuueckue yCcTpoMCTBAa M MPAKTUYECKOE MPUMEHEHHUE: CIIUJIOMETD, ABUKEHUE CHAPSIOB,
LIETIHBIE U PEeMEHHBIE ITEPEIAUN.

Jlemoncmpayuu

Mogenp cuctembl OTCUETA, MILTIOCTPAlUd KHHEMATUYECKUX XaPAaKTEPUCTUK ABHKCHUS.

[Ipeobpa3oBanue ABUKEHHM ¢ UCTIOIB30BAHUEM MPOCTHIX MEXAaHHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MPOCTPAHCTBE.

HaGuroienne ABYKEHUS Telia, OpOIMIEHHOTO MO/ YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

N3mepenne yckopeHus cBOOOIHOTO MMaICHHUS.

Hamnpanenue ckopocTy npu JBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHue HepaBHOMEPHOTO JBHKEHUS C LIEJIbIO ONPEAEIEHNUS MTHOBEHHOM CKOPOCTH.

HccnenoBanue COOTHOLICHUS MEXAY IMYTAMH, MPOUJCHHBIMU TEJIOM 32 MOCJIEA0BATEIbHbBIC
paBHbIE TPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBUKEHUU C HAYAJIIbHOW CKOPOCTBIO, PAaBHOM
HYIIIO.

N3yuenne nBukeHUs MApUKa B BI3KOU KUIKOCTH.

Nzyuenune nBukeHus tena, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. lunamuxa

[Ipuaiun otHocurenbHOcTH ['anmuies. Ilepsbiii 3akoH HproTona. MHepunanbHble CUCTEMBI
OTCU€Ta.

Macca tena. Cwna. Ilpunnun cynepno3unuu cwi. Btopoit 3axkoH HerooTona s
MarepualbHON TOUKU. TpeTuit 3akoH HbproTOHA 1711 MareprallbHBIX TOYEK.

3akoH BceMUpHOTO TsAroteHus. Cuna tspkectd. [lepBast kocMudeckas CKOpOCTb.

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

Tpenue. Buasl TpeHus (mokos, ckonbxeHus, kadenust). Cuna tpenus. Cyxoe tpenue. Cuia
TPEHHS CKOJBXKEHUs M cuia TpeHus mnokosd. Kosddumment tpenus. Cuna CONpOTHBICHUS TpU
JBUKEHUHU TeJa B )KUIKOCTH WJIU Tra3e.

[TocTymarenbHOE U BpamaTelIbHOE ABMKEHNE a0COIOTHO TBEPIOTO TEa.

MOMEHT CuJIbl OTHOCHUTENIBHO OCH BpauieHus. [lnedo cumbl. YcinoBus paBHOBECHS! TBEPIAOTO
Tena.

TexHuueckue yCTpOMCTBA M MPAKTUYECKOE NPUMEHEHHUE: TMOAIIUIHUKK, JIBUXKEHUE
HCKYCCTBEHHBIX CITYTHHKOB.

Jlemoncmpayuu

SIBneHue nuHepuuu.

CpaBHeHME MacC B3aUMOJICHCTBYIOIIUX TEl.

Bropoii 3akon HeroToHa.
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Nsmepenune cu.

Crnoxenue cui.

3aBHCUMOCTB CHJIBI YIIPYTOCTH OT Je(OpMaLnu.

HesecomocTs. Bec Tena npu yCKOpeHHOM NOBbEME U NaJACHUH.

CpaBHeHME CHII TPEHUS TTOKOSI, KAUEHUS U CKOJIbKEHUSI.

VYcnoBus paBHOBecHs TBEPIOro Teyia. Buapl paBHOBECHS.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

N3ydenue nBuxenust Opycka 1o HaKJIOHHOM MIOCKOCTH.

HccnepoBanue 3aBUCUMOCTH CWJI YINPYTOCTH, BO3HHMKAKOIIUX B IMPYKHUHE U PE3UHOBOM
oOpasiie, OT ux AedopMaIuu.

HccnenoBanue ycnoBuid paBHOBECHS TBEPAOTO TEIA, UMEIOLIETO OCh BPALLICHUS.

Tema 3. 3akonvl coxpanenus ¢ MexaHuke

Nmnynbe MaTepuanbHOW TOYKM (Tesia), CUCTEMbl MaTepHalbHBIX To4YeK. MMmysnbc cuibl u
M3MEHEHUE UMITYJIbca Tejla. 3aKOH COXpaHEHUs UMIyJbca. PeakTuBHOE TBUKEHHE.

Pab6ora cuibl. MOIITHOCTH CHJIBIL.

Kunernueckass sHeprus marepuanbHONM Touku. Teopema 00 H3MEHEHUM KHHETUYECKOM
SHEPTHUH.

[TorenunanpHas sHeprus. lloTeHnuanbHas 3Heprus ynpyro AeQpOpMUPOBAHHON MNPYKUHBI.
[TorennmansHast SHEPTHs Tesia BOJIU3U MIOBEPXHOCTH 3eMJIH.

[loTeHuuanpHble W HENMOTEHIUANbHbIE CUJIBL. CBs3b pPabOThl HEMOTEHIMATBHBIX CHUI C
M3MEHEHUEM MEXaHUYECKON IHEPTUU CUCTEMBI Tell. 3aKOH COXPaHEHUSI MEXaHUYECKOI SHEPTUU.

VYupyrue u Heynpyrue CTOIKHOBEHHUSL.

TexHudeckue yCcTpoMCTBa M IPAKTUYECKOE IPUMEHEHHWE: BOJOMET, KONED, NPYKUHHBIN
MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHMs UMITYJIbCA.

PeaxTnBHOE NBMKEHUE.

Ilepexosa moTeHIMATLHON SHEPTUU B KHHETUYECKYIO U 00paTHO.

Yuenuueckuii sxcnepumenm, 1abopamoptvie pabomol

N3ydyeHue aOCOIIOTHO HEYNpPYyroro ynaapa ¢ IOMOIIbIO JBYX OJMHAKOBBIX HHUTSHBIX
MasiTHUKOB.

HccnenoBanue cBs3M pabOThI CHIIBI C U3MEHEHHEM MEXaHWYECKOH PHEPIuu Teja Ha MpUMepe
PacTsDKEHUS PE3UHOBOTO XKIyTa.

Pa3nen 3. MoJsiekyasipuasi puM3uKa M1 TepMOAUHAMHUKA

Tema 1. Ocrogbl MONEKYIAPHO-KUHEMUYECKOU meopuu

OCHOBHbBIE TOJOXKEHUS MOJEKYISIPHO-KMHETHUECKOW TEOPHHM M HMX OIBITHOE 00OCHOBAHMUE.
BbpoynoBckoe neuxenue. Auddysus. Xapakrep IBUKEHUS U B3aMMOACHCTBHS YacTHIl BELECTBA.
Mopenu CTpOeHHUsI Ta30B, KUIAKOCTEH W TBEPIBIX TEJI U OOBSICHEHWE CBOWMCTB BEIIECTBA Ha OCHOBE
3TUX MoJeneil. Macca u pa3meps! mosiekyi. Konnuaectso Bemectsa. [loctositHHas ABoraapo.

TemoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkana remneparyp Llenscus.

Mopnens upneanbHoro rasza. OCHOBHOE YypaBHEHHE MOJEKYJISIPHO-KMHETHUUECKON TEOpHUH
UJeabHOTO Tra3a. AGCOIIOTHAs TeMIepaTypa Kak Mepa cpeHel KHHETHUECKOI SHEPTUH TEIIOBOTO
nBrKeHns vactun rasa. llkama temmnepatyp KenbBuHa. ['a30Bble 3akOHBL. YpaBHEHHE
MenneneeBa—Knanelipona. 3akon [lanproHa. M3omponeccsl B HI€alIbHOM Ta3e C IOCTOSHHBIM
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KOJIMYECTBOM BellecTBa. ['paduueckoe MpeaCcTaBICHHE H30IPOLIECCOB: M30TEpPMa, H30X0pa,
n3obapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE PUMEHEHHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OmnbIThl, [JOKa3bIBAIOLIME JAUCKPETHOE CTPOCHHME BellecTBa, (ororpaduu  MOJIEKYII
OPraHNUYeCKUX COCIUHEHUM.

OmnbiThl 10 U Y3UH KUAKOCTEH U Ta30B.

Mogenb OpOyHOBCKOTO JJBUXKEHUS.

Mogens onbiTa lTepHa.

OnbIThI, JOKa3bIBAIOLIME CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO B3aUMO/IEHCTBHUS.

Monens, WUTIOCTpUpPYIOLIas IPUPOLY AaBJICHUS ra3a Ha CTEHKU COCyAa.

OneIThI, HIUTIOCTPUPYIOLINE YPABHEHHE COCTOSHUS UACAIBHOTO Ira3a, U30MPOLECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

Omnpenenenne Macchl BO3AyXa B KJIIACCHOH KOMHATE Ha OCHOBE M3MEPEHUH 00bEMa KOMHATHI,
JaBJICHUS U TEMIIEpaTyphl BO3/lyXa B HEM.

HccnenoBanue 3aBUCUMOCTH MEX]y ITapaMETPAMU COCTOSIHUS Pa3peKEHHOIO rasa.

Tema 2. Ocnoevt mepmoounamuku

TepmoauHaMuueckass cucrteMa. BHYTpeHHssS SHEpruss TEPMOJMHAMHYECKOW CHCTEMBI U
ciocoObl €€ m3MeHeHus. KomudecTBo TeruioTsl W pabota. BHYTpeHHsISI HEpPTrusi OJHOATOMHOTO
UJCAIbHOTO raza. Buasl Temonepenadn: TEIUIONPOBOIHOCTb, KOHBEKIMS, U3IydeHHUE. Y JelbHas
TEIUI0EMKOCTB BelecTBa. KoMuecTBO TEIUIOTHI IPU TEIIoNnepenaye.

[Tonstre 06 aguabaTHOM Tporiecce. [lepBrIit 3akoH TepMoauHaMuKH. [IpuMeHEeHHE TIEPBOTO
3aKOHa TEPMOJAMHAMUKH K u3omporeccam. [ padudeckas nHTEppeTanus paboTh rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpatumMocTs npoleccoB B IpUpPOJE.

Tennoeie Mammubl. [lpuHnuns! geiictBus TernoBsix MamuH. IIpeoOpa3oBaHus sHepruu B
TerioBbIX MammnHax. Koadduuuent noneznoro nefictus teroBoi mamuusl. [ukn Kapho u ero
KO3 (HULHUEHT MOJIE3HOro JeHCTBUSA. DKOJIOTHUECKHUE MTPOOIIEMbI TETJI0IHEPTeTHKH.

TexHnuyeckue ycTpolcTBa U NMPaKTUYECKOE IPUMEHEHHUE: JBUTATEIb BHYTPEHHETO CTOPaHUs,
OBITOBOM XOJIOAUIBHUK, KOHIAUIIUOHED.

Jlemoncmpayuu

W3MmeHeHre BHyTpeHHEH SHEPTUU Teja MPU COBEPIICHUN pabOThI: BBUIET IPOOKU U3 OYTHIIKU
MoJT JEHCTBHEM C)KaToro BO3/AyXa, HarpeBaHue »¢upa B JATYHHOH TpyOKke MyTEM TpEHUs
(BH1€0IEMOHCTpALIHS).

W3meHneHnne BHyTpeHHEH 3Hepruu (TemnepaTypsl) Tejla Ipy TeIulonepeaaye.

OnsIT 0 aguabaTHOMY PACIIUPEHUIO BO3/1yXa (OIBIT C BO3YLIHBIM OTHUBOM).

Monenu napoBoil TypOUHBI, ABUraTelNsi BHYTPEHHETO CrOpaHusl, pEaKTUBHOI'O IBUTATEsl.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3mepenne yaenbHOU TeITOEMKOCTH.

Tema 3. Acpecamnivie cocmoanus eeujecmea. Pazoevie nepexoovl

[TapooOpazoBanue U koHjeHcanus. Mcnapenue u kuneHue. AOGCOIIOTHAS U OTHOCHUTEIIbHAS
BJIQXKHOCTh BO3/1yxa. HacwleHHbld map. YaenpHas TemsoTa MnapooOpa3oBaHUs. 3aBHCUMOCTh
TEMIIEPATyphl KUTIEHUS OT AAaBJICHUS.

Teépnoe teno. Kpucrammmueckue u amopdHbie Tena. AHM3OTPONHUS CBOWCTB KPHUCTAJIOB.
XKunkue xpucramnsl. CoBpeMeHHble MaTepuanbl. IlnaBieHune W Kpuctannuzauus. Y aenpHas
TerioTa miasieHus. Cyonumarus.

VYpaBHeHHE TEIJIOBOTO OaaHca.
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TexHu4eckne yCTpOMCTBA W TMPAKTHUECKOE MPUMEHEHHE: TUTPOMETP U IICUXPOMETP,
KaJIOPUMETP, TEXHOJIOTUU MOJIYYEHHUSI COBPEMEHHBIX MaTepHUaiOB, B TOM YKCJIE HAHOMATEPHAJIOB, U
HAHOTCXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HaCBIIIEHHBIX apOB.

Kunenue npu noHW>KEHHOM JaBJICHUU.

Cnoco6bl U3MEPEHHS BIAKHOCTH.

HaGmronenne HarpeBaHus U IUTaBJICHUS KPUCTAIUNIMYECKOTO BEIIECTBA.

JleMOHCTpanusi KPUCTAILIOB.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenne OTHOCUTENBHOM BIIaXKHOCTH BO3/TyXa.

Paszneua 4. JjekTpoguHAMUKA

Tema 1. Inekmpocmamuka

DnekTpuzanus Teia. IJIeKTpuYecKuid 3apsia. [IBa Buaa snektpuueckux 3apsiaos. [IpoBoanuku,
JUAJIEKTPUKHU U MTOJIYIIPOBOJHUKH. 3aKOH COXPAHEHHUSI SJIEKTPUUYECKOTO 3aps/ia.

B3aumopeiictBue 3apsanoB. 3akoH Kynona. ToueuHslil aneKkTpudyecKkuid 3aps. DIEKTPUIECKOoe
nosie. Hampsik€HHOCTh 3JEKTpUYEcKOro moiisd. [IpuHIMN Cyneprno3uiuy JIEKTPUUYECKUX TOJICH.
Jluauy HanpsKEHHOCTH AJICKTPUYECKOTO OIS,

PaGora cun snextpocratuueckoro noud. [lorenuuan. Paznocts nmorennuanos. [IpoBoauuku
U JUAJIEKTPUKHU B 3JIEKTPOCTATUUECKOM MoJie. [[uanexkTpuueckas MIpOHUIIAEMOCTb.

OnexkrpoémkocTh. KonaeHncatop. OIEeKTpOEMKOCTh IUIOCKOTO KOHJEHCATOpa. DHEprus
3apsSKEHHOI0 KOHAEHCATOopa.

TexHuueckue yCTpOCTBA M NPAKTUYECKOE MPUMEHEHHUE: HIIEKTPOCKOI, 3JIEKTPOMETP,
ANEKTPOCTaTUYECKAsl 3allUTa, 3a3eMJICHHE JJICKTPONpUOOpPOB, KOHIEHCATOpP, KOMHUPOBATbHBIN
anmapar, CTpyMHBIA IPUHTED.

Jlemoncmpayuu

Y CTpOUCTBO U MPUHIUIT ACUCTBUSA IIEKTPOMETPA.

B3anmMogeiicTBrue Ha’IEKTPU30BAHHBIX TEIL.

DIEKTPUYECKOE MOJIE 3apSKEHHBIX Tell.

[TpoBOIHHKY B 3IEKTPOCTATHUECKOM IIOJIE.

DneKTpocTaTUYeCKas 3alluTa.

JIMDIIEKTPUKHU B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh 3JIEKTPOEMKOCTH IIOCKOTO KOHAEHCATOpa OT IUJIOMIAAU IJIACTUH, PACCTOSHUS
MEXy HUMH U TUSJIEKTPUIECKON TPOHUIIAEMOCTH.

DHeprus 3apsHKEHHOT0 KOHJIEHCATOpA.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

N3mepenue 31meKTpoEMKOCTH KOHJIEHCATOPA.

Tema 2. Ilocmoannwtii 3nekmpuueckuii mok. Toxu ¢ paznuuneix cpedax

DJIEKTPUYECKUN TOK. YCJOBHUS CYIIECTBOBAHUA JJIEKTPUUYECKOTO TOKA. VICTOUHHMKH TOKA.
Cuna Toka. [TocTossHHBIN TOK.

Hanpsioxenue. 3akon Oma aiig yyacTka Henu.

DJIEKTPUYECKOE COMPOTHUBJIEHUE. Y AEIBHOE CONMPOTUBIICHUE BemiecTBa. [locnenoBarenpHoe,
napajuiesibHOe, CMEIIAaHHOE COEeAMHEHHE TPOBOHUKOB.

PaGora snekrpudeckoro Toka. 3akoH J[xoymns—JIena. MOMIHOCTB STEKTPHUECKOTO TOKA.
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ONEeKTPOABMKYIIAsl CUJa U BHYTPEHHEE CONPOTUBJICHHME MCTOYHUKA TOKA. 3akoH Oma s
IIOJIHOM (3aMKHYTOM) aneKkTpruueckoil nenu. KopoTkoe 3aMblkaHuE.

DneKTpOHHAs IPOBOAUMOCTb TBEPBIX METAJUIOB. 3aBUCUMOCTb COIIPOTUBIIEHUS METAJUIOB OT
TeMieparypsl. CBEpXIIPOBOAUMOCTD.

DJIEKTPUYECKUH TOK B BakyyMe. CBOMCTBA AJIEKTPOHHBIX MTY4YKOB.

[TonynpoBonuuku. CoOCTBEHHAs U MPUMECHAS IPOBOJUMOCTD MOIXYIPOBOJHUKOB. CBOMCTBA
p—n-niepexona. [omynpoBoAHUKOBBIE TPUOOPHI.

ONEeKTpUYECKUd TOK B pacTBOpax M pAacIIaBaX JJIEKTPOJIUTOB. OJIEKTPOIMTHYECKAS
aucconuanys. JJNEeKTPOIIU3.

OnexTpuueckuil Tok B razax. CaMOCTOSTENbHBI U HECAMOCTOSTENbHBIN pa3psan. MosHus.
IIna3ma.

TexHnyeckue ycTpoicTBa M MPAKTHYECKOE IMPUMEHEHHUE: aMIIEPMETpP, BOJIBTMETpP, PEOCTaT,
UCTOYHHMKHM TOKA, AJIEKTPOHArpeBaTelbHble MPUOOPBI, BJIEKTPOOCBETUTENbHbIE  MPHOOPHI,
TEPMOMETP  CONPOTHBIICHUS,  BaKyyMHBIH  JHOJ, TEPMHCTOPBI H  (OTOPE3UCTOPHI,
IOJIYTIIPOBOIHUKOBBII 1MO/1, TaJIbBaHUKA.

Jlemoncmpayuu

W3mepenue cuiibpl TOKa U HAIIPSKECHHUS.

3aBUCUMOCTb CONPOTHBIICHUS LMJIMHAPUYECKUX IPOBOJHUKOB OT JJIMHBL, IUIOLIAAH
MIONEPEYHOr0 CEUYEHUsl U MaTepuaa.

CMenianHO€ COEJUHEHHUE TPOBOJHUKOB.

IIpsimoe u3MepeHHe DIIEKTPOABMKYILIEH cHibl. KOpoTkoe 3aMblkaHHEe TralbBaHUYECKOIO
3JIEMEHTA U OLIEHKA BHYTPEHHEIO CONPOTUBIICHUSI.

3aBUCUMOCTb COIPOTUBIIEHUS] METAJUIOB OT TEMIIEPATYPHI.

IIpoBOAMMOCTE 3JIEKTPOJIUTOB.

HckpoBoii paspsii ¥ IpOBOAUMOCTb BO3/1yXa.

OAHOCTOPOHHSISI MPOBOUMOCTD JHO/A.

Yuenuueckuii sxcnepumenm, nabopamoprvie pabomul

N3ydyeHne cMEIIaHHOTO COEMHEHMS PE3UCTOPOB.

N3mepenue 2neKTpoABIKYIIEH CHUIIbI MICTOYHUKA TOKA U €0 BHYTPEHHETO CONIPOTUBIICHUS.

HabGmronenue anexrpoinusa.

Me:xnpeamerHble CBSI3U

N3yuenne kypca ¢usnku 6a3zoBoro ypoBHsS B 10 Kiacce OCYyIIECTBISETCS € Y4ETOM
COJIep KaTeNIbHBIX MEXKIIPEIMETHBIX CBsI3€l ¢ KypcaMH MaTeMaTHKH, OMOJIOTUH, XUMHUH, Teorpaduu
U TEXHOJIOTHH.

Meosicnpeomemnvle nonsamus, CBSI3aHHbIE C M3YYEHHEM METOJIOB HAyYHOTO MO3HAHUS:
SBJICHHE, HAy4HBIH (paKkT, TUNOTE3a, (U3NYEcKas BEIMYMHA, 3aKOH, TEopHs, HaOIroaeHue,
9KCIIEPUMEHT, MOJIEIIMPOBaHKE, MOJIEb, U3MEPEHUE.

Mamemamuxa: pelieHre CUCTeMbl ypaBHEHUH, TUHeHas (yHKuus, napaboina, runepOoa,
uX rpauKud U CBOMCTBA, TPUTOHOMETpUUYECKHE (YHKIMH: CHHYC, KOCUHYC, TaHI'€HC, KOTaHTEHC,
OCHOBHOE€ TPUTOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M HUX MPOEKIMM HA OCU KOOpAMHAT,
CJI0)KEHHE BEKTOPOB.

buonocus: mexaHnnuyeckoe IBUKEHHE B KUBOW mpupoze, Auddys3us, ocMoc, TEII000MeH
KUBBIX OPraHM3MOB (BHJbI TEIUIONEpeadyH, TEIJIOBOE PABHOBECHE), AJIEKTPUUYECKUE SIBICHUS B
YKABOU IPUPO/IE.
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Xumus: DUCKPETHOE CTPOEHUE BELIECTBA, CTPOCHHE aTOMOB M MOJIEKYJ, MOJIb BEIIECTBA,
MOJISIpHAsI Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJl, )KUJIKOCTEH U ra30B, dJIEKTPUYECKHE CBOMCTBA
METaJUIOB, 3JIEKTPOJIUTHYECKAS TUCCOLMALINSL, FaIbBAHUKA.

l'eocpaghus: BnaxHOCTh BO3lyXa, BETPbI, 6apoOMeTp, TEPMOMETP.

Texnonoeus: npeodOpa3oBaHUE IBMXKEHUI C HMCHOJIb30BAHMEM MEXaHM3MOB, YUET TPEHHUS B
TEXHUKE, MOJALIMIHUKY, HCIONb30BAHUE 3aKOHA COXPAHEHMs HMIIyJbCca B TEXHUKE (pakera,
BOJIOMET U JIPyTUe), IBUTATENIb BHYTPEHHETO CTOPaHus, TapoBast TypOrHa, OBITOBOI XOJIOAMIBHHK,
KOHJUILIMOHED, TEXHOJIOTUH ITOJIYYEHUsI COBPEMEHHBIX MAaTEPUAIIOB, B TOM YHMCJIE HAHOMATEpUAJIOB,
U HAHOTEXHOJOIMH, OHJIEKTPOCTaTHYECKas 3allluTa, 3a3eMJIEHHE 3JIEKTPONpHOOpOB, KCEPOKC,
CTpYWHBI TPHUHTEP, OAIIEKTPOHATPEBATENbHbIE TNPHOOPHI, 3IEKTPOOCBETUTEIBHBIE MPHOOPHI,
raJlbBaHUKA.

11 KJIACC

Pazjen 4. DaekTpoauHaMunka

Tema 3. Maznummnoe none. IneKmpomacHUMHAA UHOYKUUA

[ToctossHHbIE MarHUThI. B3anmoneicTBUE MOCTOSHHBIX MarHUTOB. MaruutHoe mnose. Bektop
MarHuTHON MHAYKIMU. [[puHImn cynepno3uuny MarHuTHBIX 1osiei. JIMHuM MarHuTHOM MHAYKIUU.
KapTuna nuHMii MAarHUTHOM MHIYKIIMM TTOJISI TOCTOSTHHBIX MAarHUTOB.

MarnuTtHoe moje MpoBOAHMKA ¢ TokoMm. KapTuHa NWHUNA WHIYKIUKA MArHUTHOTO IIOJIS
JUIMHHOTO MPSIMOTO MPOBOJIHUKA U 3aMKHYTOT'O KOJIBLIEBOTO MTPOBOJIHMKA, KATYIIKU ¢ TOKOM. OTBIT
Opcrena. BzanmopaeiictBrue mpoBOAHUKOB C TOKOM.

Cunia AMriepa, €€ MOIyJIb M HalpaBJICHUE.

Cuna Jlopenia, e€ Mmonynb 1 HanpaBiieHue. [[BrkeHne 3apsKeHHON 4acTUIIbI B OJTHOPOTHOM
MarHuTHoM noJie. Pabora cuier JIopenia.

SBneHue HNEKTPOMArHUTHOM WHAYKUUU. [lOTOK BeKTOpa MarHUTHOM  MHAYKIIHH.
DNEeKTPOABUKYIIAs CUJIa MHIYKITUU. 3aKOH JIEKTPOMArHUTHONU MHAYKIMK Dapanes.

BuxpeBoe nanexkTpudeckoe TMose. DNEKTPOJABIKYIIAs CHJIa HUHAYKIMH B TPOBOIHUKE,
JBUKYIIEMCS IOCTYNATEIbHO B OJJHOPOJHOM MarHUTHOM ITOJIE.

IIpasuio JleHua.

NHnykTHBHOCTD. SIBICHUE CAMOMHAYKIIMH. DJIEKTPOIBIKYIIIAs CHJIa CAMOUHIYKIIUH.

DHeprusi MarHUTHOTO TOJISt KaTYIIKU C TOKOM.

DIeKTpOMarHuTHOE MoJIe.

TexHuueckue ycTpolcTBA M MPAKTUYECKOE MPUMEHEHHWE: TOCTOSHHBIE MAarHMTHI,
AJIEKTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIIN SJIEMEHTAPHBIX YACTHI], UHIYKIIMOHHAS M1€Yb.

Jlemoncmpayuu

OmneIT Opcrena.

OTKJIOHEHUE AIIEKTPOHHOTO MTy4YKa MarHUTHBIM T1OJIEM.

JIvHUY MHIYKITUY MAarHUTHOTO TIOJIS.

B3anMopeicTBre 1ByX MPOBOJAHUKOB C TOKOM.

Cuna Amnepa.

[erictBue cuibl JIopeHIa Ha HOHBI JJIEKTPOJIUTA.

SBneHne HIMEKTPOMAarHUTHON UHAYKITHH.

[IpaBuio JleHna.

3aBUCHMOCTDh 3JIEKTPOABUKYILEH CHJIBI MHAYKIMH OT CKOPOCTH W3MEHEHHUSI MAarHUTHOTO
MOTOKA.
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SIBrieHNE CaMOMHTYKIINH.

Yuenuueckuii sxcnepumenm, 1abopamophvie pabomol

I/IsyquHe MArdiuTHOTI'O I10JIA KaTYH_IKI/I C TOKOM.

HccnenoBanue 1eCTBUS TOCTOSSHHOTO MarHUTa Ha PAaMKY C TOKOM.
HccnenoBanue SBIEHUS 3JIEKTPOMArHUTHOW WHYKITHH.

Pa3nes 5. Kosiebanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpomMazZHumHbsle Koj1eOanus

KonebarenbHass cucrema. CBoOojxHble MexaHHYeckue KosebaHus. ['apMoHHueckue
konebanusa. llepmon, wacrora, ammumtyga u  ¢asza konebanuil. IlpyXWHHBIH MasTHUK.
Matematuueckuil MasgsTHUK. YpaBHEHUE TapMOHUYECKUX KosiebaHuil. IIpeBpaiienue 3Hepruu npu
rapMOHUYECKUX KOJIeOaHUSX.

Konebarenbublit koHTyp. CBOOOAHBIE 53JIEKTPOMArHUTHBIE KOJEOAaHMs B UACAIBHOM
KoJeOaTeNbHOM  KOHTYpE. AHAJIOTUSg MEXAy MEXaHMYECKUMH U DJIEKTPOMarHUTHBIMU
kosneOanusMu. Popmyna TomcoHa. 3aKOH COXpAaHEHHs SHEPrUU B HJCAIBHOM KOJe0aTeIIbHOM
KOHTYPE.

[IpencraBnenue o 3aryXaroUMX KosieOaHMAX. BBIHYXIEHHbIE MEXaHMYECKHE KOoJeOaHus.
Pe3onanc. BeiHyXIeHHBIE 2JIEKTPOMarHuTHbIE KOJIeOaHusl.

[lepemennbiii Tok. CUHycOMJalbHBIA MEPEMEHHBIH TOK. MOIIHOCTh NMEPEMEHHOrO TOKa.
AMIUIMTYAHOE U IEHCTBYIOLIECE 3HAUEHUE CUIIBI TOKA M HANIPSKCHHUS.

Tpancdopmarop. IIpousBoacTtBo, mnepenaya M MOTPeOJCHHE 3IIEKTPUUECKOW HHEPIUU.
OKOJIOTUYECKHE PUCKM TIpU NPOU3BOACTBE d3JeKTpodHepruu. KynbTypa HCHoOnIb30BaHUS
AJEKTPOIHEPTUU B [TOBCEIHEBHOM KU3HHU.

TexHnyeckue ycTpolcTBa U NPAKTUYECKOE IPUMEHEHHE: DJIEKTPUUYECKHUI 3BOHOK, FEHEPATOp
IIEPEMEHHOTI'0 TOKA, JIMHUU IEKTpoIepeay.

Jlemoncmpayuu

HccnenoBanue napaMmeTpoB KoseOaTeNbHON cHUCTeMBbl (MPYKUHHBIM WM MaTeMaTHYeCKUU
MasITHUK).

Habmronenue 3aTyxaronmx KojaebaHuii.

HccnenoBanue CBOMCTB BBIHYKJICHHBIX KOJIEOAHUH.

Ha6mronenue pesonanca.

CB0OOIHBIE ANEKTPOMArHUTHbIE KOJIeOaHuU .

OcumsiorpaMMbl ~ (3aBUCHMOCTH  CHJIBI  TOKa W HAmpsOKEHUs OT  BPEMEHH) Ul
3JIEKTPOMArHUTHBIX KOJICOAHUH.

Pe3onanc mpu mocnenoBaTeNbHOM COEIUHEHHHM PE3UCTOpa, KATYHUIKW WHAYKTUBHOCTH H
KOHJIEHCATOopa.

Mozens TMHUY 3JIEKTPONIEPEIauH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomul

WccnenoBanne 3aBUCHMOCTH MepHO/ia MajbIX KoJieOaHUM Ipy3a Ha HUTHU OT JJIMHBI HUTHU U
Macchl Ipys3a.

HccnenoBanne INEepeMEHHOIO TOKa B LENM M3 IOCIEN0BAaTEIbBHO  COEAMHEHHBIX
KOHJIEHCATOPa, KaTyLLIKU U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpoMazHUMHbLE 60IHbL

MexaHnueckre BOJIHBI, ycloBUs pacnpoctpanenus. [lepuoa. CkopocTs pacnipocTpaHeHUs U
JuinHa BoiHBL [lonepeunbie ¥ mpoaoibHbIe BOJIHBI. VHTepdepeHus u tudpakiuns MeXaHHYeCKIX
BOJIH.
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3Byk. CKOpoCTh 3ByKa. [ poMKOCTh 3ByKa. BricoTa ToHa. TeMOp 3ByKa.

ONEKTPOMarHUTHHIE BOJHBL. YCIOBUS M3JIY4YEHMsI DJIEKTPOMArHUTHBIX BOJH. B3ammHas
opueHTanus BekTopoB E, B, V B anekTpomaruutHoOi BoaHe. CBOICTBAa 3J€KTPOMAarHUTHBIX BOJIH:
OTpaK€HHEe,  NpeloMIIeHHe,  mnojsgpuszauus,  audppaxkuus,  uHTepdpepeHuus.  CKOpoCTb
JJIEKTPOMAarHUTHBIX BOJIH.

[Ikana 351eKTpOMarHuTHBIX BOJIH. [IpiMeHeHe 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY.

[IpuHIMIIBL paIUOCBA3YU U TEJIEBUACHUS. Pagronokanus.

DNEKTPOMAarHuTHOE 3arpsA3HEHNE OKPYKAIOIIEH CPEJIbI.

TexHnyeckue yCTpOMCTBA M IPAKTHYECKOE INPUMEHEHHME: MY3BIKAJIBHBIE HHCTPYMEHTHI,
yIAbTPa3ByKOBasi [MAarHOCTUKAa B TEXHUKE M MEIUIMHE, pajap, pPaguoONpUEMHHK, TEIEBU30D,
anTeHHa, Tenedon, CBU-meys.

Jlemoncmpayuu

OO0pa3oBaHue U paclpoCTpPaHEHUE MONEPEYHbIX U MPOJOIbHBIX BOJIH.

Konebnronieecs Te10 Kak MICTOYHUK 3BYKa.

Habnronenune oTpaxeHus U MPeTOMICHUS MEXaHUUECKUX BOJIH.

Habmtonenue unrepdepeHunu 1 Juppakiiud MEXaHHYECKUX BOJIH.

3BYKOBOH PE30HAHC.

HaGroieHne CBsi3u TPOMKOCTH 3BYKa M BBICOTHI TOHA ¢ aMIUTUTYAON U 9aCTOTON KOJICOaHMIA.

HccnenoBanue cBOMCTB IEKTPOMAarHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHHE, MOspU3alys,
mudpaknus, HHTep(epeHIIns.

Tema 3. Onmuxka

I'eomerpuueckas ontuka. [IpsMonnHeliHOE pacHpOCTpaHEHUE CBETa B OJHOPOJHOM cpene.
JIyu cBeta. To4yeuHbI HICTOYHUK CBETA.

OtpaxxeHue cBeTa. 3aKOHBl OTpaxeHHs cBera. [locTpoeHne H300paKeHUH B IJIOCKOM
3epKaie.

[Tpenominenue cBeta. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MOKa3aTelb MPETOMIICHHUS.
[TonHoe BHyTpeHHEe oTpaxeHue. IIpenenpHbIi yroil MoIHOro BHYyTPEHHETO OTPaKEHMS.

Hucnepcus ceera. ClioxxHbIH coctaB Oenoro cera. L{Ber.

CoOuparomye U pacceuBaroliye JUH3bl. ToHKas auH3a. POKYCHOE pacCTOSHUE U ONTHYECKas
cwia TOHKOM nuH3bL. llocTpoeHue u3zo0paxeHH! B cOOMpAIOMIMX M PACCEUBAIOIIUX JIMH3AX.
@opMyIia TOHKOW JIMH3BIL. Y BEJIMYEHHE, 1aBAEMOE JTMH30M.

IIpenensl IPUMEHUMOCTH F€OMETPUYECKOM ONTUKH.

Bonnosast ontuka. MaTepdepennus cera. KorepeHTHble HCTOYHUKH. Y CIOBUS HAOMIOIEHU S
MaKCHUMyMOB U MUHUMYMOB B MHTE€PPEPEHLUOHHON KapTHHE OT JIBYX CHH(a3HBIX KOT'€pPEHTHBIX
HMCTOYHUKOB.

Hudpaxius ceeta. Judpakunonsas pemerka. Y caoBue HaOMOACHUS TJIaBHBIX MAaKCUMYMOB
IIPU NaIEHUM MOHOXPOMATHUECKOT0 CBeTa Ha TU(PAKIIMOHHYIO PELIETKY.

[Tonspuszanus ceera.

TexHuuyeckue yCTpOHCTBA M MpPAaKTUYECKOE IPUMEHEHHE: O4YKH, Jymna, (oToammnapar,
MIPOEKIIMOHHBIN anmapaT, MUKPOCKOII, TEJIECKOII, BOJOKOHHAs ONTHKA, AU(PAKIMOHHAS PeIIETKa,
MOJIIPOU .

Jlemoncmpayuu

[IpsimonuHeiiHOe pacnpocTpaHeHue, OTpaKeHHe U MpeloMieHHe cBeTa. OnTudeckue
pUOOPBHI.

ITonHoe BHyTpeHHEe oTpaxeHue. Moens cBeToBoA.

WccnenoBanue cBONCTB N300paxeHH B TMH3AX.
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Moaenu MUKpPOCKOIIA, TeJIECKONa.

Habmonenue natepdepeHIm cBera.

HaGmonenue nudpaknuu cBera.

Habmonenue aucnepcun ceera.

[TonydeHue cnekTpa ¢ HTOMOIIbIO PU3MBI.
[Tonmy4yeHue criekTpa ¢ HOMOIIBIO AU(PPAKITHOHHON PEIIETKY.
Habnronenne nmonsipu3aiyu cBeTa.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol
N3mepenue nokaszaresns IpeJoMIeHUS CTEKIIA.
HccnenoBanue CBOMCTB N300payKEHHIA B JIMH3AX.
HaGmonenue aucriepcuu cBera.

Pa3znesn 6. OcHOBBI crieMAJILHONH TEOPUHU OTHOCUTEILHOCTH
I'paHnuBpl NPUMEHMMOCTH KJIACCUYECKOM MexaHuku. llocTymarsl cnenuanbHOM Teopuu
OTHOCUTEIbHOCTH: WHBAapUAHTHOCTb MOJYJA CKOPOCTH CBE€Ta B  BaKyyMme, [PUHLIMI
OTHOCUTEIBHOCTH DHHINTEHHA.
OTHOCHUTENIBHOCTH OJHOBPEMEHHOCTH. 3aMeIJICHUE BPEMEHU U COKPAILICHUE JIUHBI.
DHEprusi ¥ UMIYJIbC PEISATUBUCTCKON YaCTHUIIBI.
CBs13b MaccChl ¢ PHEPTUEH U UMITYJILCOM PEISTUBUCTCKOM YaCTUIIBI. DHEPTUSI TTOKOSI.

Paznen 7. KBantoBasi pusuka

Tema 1. dnemenmul KGAHMOBOI ONMUKU

@®otonsr. ®opmyna [Inanka cBs3u >Hepruu (OTOHA C €ro YaCTOTOW. DHEPTUsS U UMITYJIbC
¢dotoHa.

OtkpsiTue u uccnenaoBanue Goroaddexra. Onwitel A. I'. CtoneroBa. 3akoHbl hoTodhdekTa.
VYpaBuenue DiiHmreitHa i poroaddexra. «KpacHas rpanuna» pororpdexra.

Hasnenue ceera. OnwiTel [1. H. JleGenena.

XuMuyeckoe IEHCTBHE CBETA.

TexHuueckue yCTpoHCTBA W TNPAKTHUYECKOE NpUMEHeHHe: (OTO3JIEMEHT, (HOTOAATUMK,
COJIHEYHas Oatapes, CBETOAUOI.

Jlemoncmpayuu

®otor(hPeKT Ha YyCTAaHOBKE C ITMHKOBOM TIJIACTUHOM.

HccnenoBanue 3akOHOB BHeIIHEro Gporoagdekra.

Cseroauon.

Conneunas Oarapes.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmbiTel Pesepdopra mo paccesHuto o -vactuil. [lmaneraphas
mojenb aroma. [locrynatsl Bopa. M3znydenue u morsorieHue (OTOHOB IMPH MEpexojie aToMa ¢
OJTHOTO YPOBHSI DHEPTUU Ha Apyrod. Bunmel cnektpoB. CrieKTp ypoBHEH SHEPrHH aTOMa BOJOPO/A.

BosHoBBIE cBoOlicTBa yacTull. Bomubl ne bpoins. KoprnycKkynspHO-BOJIHOBOM Tyanu3Mm.

CrioHTaHHOE U BBIHY)XJICHHOE M3JIyueHHE.

TexHuueckue yCTpOMCTBA U TNPaKTHUECKOE TNPUMEHEHHUE: CIEKTPaJbHBI  aHau3
(criekTpocKom), 1a3ep, KBAHTOBBIM KOMITBIOTED.

Jlemoncmpayuu

Monens onbita Pesepdopaa.

OmnpenesneHue AIMHBI BOJIHBI Ja3epa.
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HalGmronenne nuHeRvYaThIX CIIEKTPOB U3TyUCHUS.

Jlazep.

Yuenuueckuii s3xcnepumenm, 1a6opamopmvie pabomul

Hab6mronenue nuHeHyaToro criekTpa.

Tema 3. Amomnoe a0po

OKCIIEpUMEHTBI, JOKA3bIBAIOIIME CII0KHOCTh CTpOeHUs sjpa. OTKpBITUE PaIMOAKTUBHOCTH.
OmnbiTel Pezepdopna mo onpeneneHuio COCTaBa paJnOaKTHBHOTO u3inydeHus. CoiicTBa anbpda-,
Oera-, raMMa-u3IydeHus. BiusHue paquoakTUBHOCTH Ha >KUBBIE OPraHU3MBI.

OTtkpbITHE TIpOTOHA M HelTpoHa. HykioHnHas moxens sapa [elizenOepra—liBanenko. 3apsn
anpa. MaccoBoe uucino siapa. M30Tornst.

Anbda-pacnan. DIEKTpOHHBIM M TO3WTPOHHBIM Oerta-pacmazn. ['amma-uznydeHue. 3aKoH
PaaOAaKTUBHOIO pacnaja.

DHeprus CBA3M HYKJIOHOB B sifipe. SnepHbie cuibl. JledekT macchl sipa.

SAnepHsle peakunu. JleneHre U CUHTE3 SAEp.

SAnepueiii  peaktop. Tepmosnepubii cunre3. I[Ipobrembl U NEpCHEKTUBBI  SAEPHOM
SHEPTeTUKHU. DKOJOTUUECKHUE ACTIEKTHI SI€PHOIN SHEPTeTUKH.

DOneMeHTapHble yacTullbl. OTKPBITHE TO3UTPOHA.

MeTob1 HaOIIOICHHUS U PETUCTPAITUH SJIEMEHTAPHBIX YacTHII.

@dyHnaMeHTaIbHBIE B3aUMOACHCTBHS. EAMHCTBO (DM3NYECKOI KapTHHBI MHpA.

TexHuueckue ycTpoOMCTBa M IPaKTUUECKOE IPUMEHEHHUE: J103UMETp, Kamepa BuiibcoHa,
SIIEPHBIN peakTop, aTOMHas 6oMoOa.

Jlemoncmpayuu

Cu€TurK MOHU3UPYIOLUX YaCTHII.

Yuenuueckuii sxcnepumenm, 1abopamoptuie pabomol

HccnenoBanue TpeKoB YacTHil (110 TOTOBBIM GoTorpadusim).

Pa3nes 8. DiieMeHTBHI aCTPOHOMUM M aCTPOPU3UKHU

Oransl pa3BUTUS acTpoHOMUU. [IpuKitagHOE 1 MUPOBO33pEHUECKOE 3HAUEHHE aCTPOHOMMH.

Bun 3Bé3qH0r0 HebGa. Co3Be3us, spKue 3BE31bl, IUTAHETHI, X BUIUMOE JBHKEHHE.

Conneunas cucrema.

Comnnne. ConHeunast akTUBHOCTh. McTounuk sHeprun ComHia u 3BE31. 3BE3/IbI, UX OCHOBHBIE
XapakTEepUCTUKU. JlmarpamMma «CIEKTPAJIbHBIA KJIACC — CBETHUMOCTBY». 3BE3IBI  TJIABHOM
MIOCJIE0OBATEIBHOCTU.  3aBUCHUMOCTh ~ «Macca —  CBETUMOCTb» i 3BE3]  TJAaBHOU
IIOCIIE0BATENBHOCTU. BHyTpeHHee cTpoeHue 3BE31. (COBpEMEHHbBIE IPEACTABIEHUS O
MIPOUCXOXACHNUHU U 3BoJtoluu CoslHIa U 3BE3]1. DTarnbl )KU3HU 3BE3L.

Mneunsiii [IyTe — Hama [NanakTtuka. [Tonoxxenue u nmwkenue Connana B [Namaktuke. Tumsl
rajakTuk. PaguoranakTuky U kBazapel. YEpHbIE ABIPHI B sIpaxX raJlakTHK.

Bcenennas. Pacumpenne Bceenennoit. 3akon XaO6ma. PasOeranme ramaktuk. Teopus
Bonpmioro B3peiBa. PennkroBoe nznyueHue.

MacmrabHas ctpykTtypa Beenennoil. Meraranaktuka.

Hepeménnsie npo0i1eMbl aCTpOHOMUH.

Yuenuueckue nabniooenus

Habmtoienns HeBOOPYKEHHBIM I1a30M C UCIOJIB30BaHUEM KOMIIBIOTEPHBIX MPHIIOKEHUN IS
OTpesieNieHUs] TOJOXKEHUSI HEOECHBIX OOBEKTOB Ha KOHKPETHYIO J1aTy: OCHOBHBIE CO3BE3MS
CeBepHOro nosymapus 1 sipkue 3BE3/bl.

Habmonenus B teneckon JlyHsl, manet, Mieunoro Ilytu.
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O6o0marnee NnoBTOpeHne

Poinb ¢pu3uKu 1 aCTPOHOMUH B SKOHOMUYECKOH, TEXHOJIOTHUECKOM, COMAIEHON U 3THYECKOM
cdepax IeATETLHOCTH YEIOBEKa, POJIb U MECTO (PU3MKH M acCTPOHOMHUHU B COBPEMEHHOI Hay4HOM
KapTHUHE MUpa, posib (u3nyeckoi Teopud B (OPMUPOBAHUM MpEACTaBICHUN O (uznyecKon
KapTHMHE MHUPA, MECTO (hPU3MYECKOM KApTHHBI MHpa B OOLIEM psAAYy COBPEMEHHBIX €CTECTBEHHO-
HAay4HBIX IIPEICTABICHUN O IPUPOE.

MexnpeamerHblie CBA3U

N3yuenne kypca ¢usuku 6a3zoBoro ypoBHsS B 11 kiacce ocylecTBisercss ¢ y4€TOM
COJIep KATENIbHBIX MEXKIIPEIMETHBIX CBsI3€ll ¢ KypcaMl MaTeMaTHKHU, OMOJIOTUH, XUMHH, reorpaduu
U TEXHOJIOTHH.

Meosicnpeomemnvle nowsimusi, CBS3aHHBIE C H3YYEHHEM METOAOB HAYYHOTO IIO3HAHMS:
SBJICHUE, HAy4HbIH (aKkT, TUNOTE3a, (U3UYECKas BEJIMYMHA, 3aKOH, TeopHs, HaOIroAeHue,
JKCIIEPUMEHT, MOJIEIIMPOBAHKE, MOJIEIIb, U3MEPEHUE.

Mamemamuka: penieHWE CHCTEMBbl YpaBHEHHH, TPUTOHOMETpPHYECKHE (YHKIUH: CHHYC,
KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHO€ TPHUIOHOMETPHUYECKOE TOXKIECTBO, BEKTOPBI M UX
IPOEKIUM Ha OCH KOOPJAMHAT, CJIO0XKEHHUE BEKTOPOB, IPOM3BOJHBIE 3JIEMEHTApHBIX (YHKIMH,
IIPU3HAKY [TOJJ00US TPEYTOJIbHUKOB, ONpeeIeHNe IIOMAaN IIOCKUX GUryp u 00bEMa Tell.

Buonoeus: snekTpudecKue sIBICHUS B )KUBOW MPUPOJE, KoeOaTelbHbIe TBIKCHUS B )KUBOU
MIPUPOJIE, ONITHYECKUE SIBJICHUS B )KUBOU IIPUPOJE, NEHCTBUE paJUalliy HA )KUBbIE OPTAHU3MBI.

Xumusa: CTpOEHHE AaTOMOB M MOJIEKYJ, KPHUCTAJUIMYECKas CTPYKTypa TBEPABIX Tel,
MeXaHU3Mbl 00pa30BaHUs KPUCTAIUIMUECKON PELIETKH, CIIEKTPAJIbHBIN aHATIU3.

l'eoepaghus: MarHWTHBIE TONIOCA 3€MIIM, 3aJ€KHM MArHUTHBIX Py, (OTOCHEMKA 3eMHOU
ITIOBEPXHOCTH, IIPEACKA3AHUE 3EMIIETPSICCHUM.

Texnonocus: NVUHUM DIIEKTPOIIEPENAU, I'E€HEpAaTOp IEPEMEHHOIO TOKA, JJIEKTPOJBUIATEIb,
UHAYKIMOHHAs IIeYb, pajap, pPaguoONpUEMHUK, TeNeBU30p, aHTeHHa, TenedoH, CBU-neus,
MIPOEKIIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA, COJIHEYHas OaTapes.
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HJTAHUPYEMBIE PE3YJBTATbBI OCBOEHUSA YYEBHOI'O ITIPEJIMETA «®U3UKA»

OcBoenne yueOHoro mnpeamera «®Pusnka» Ha ypOBHE cpenHEro oOmero oOpa3oBaHUA

(6a30BbIil YPOBEHB) IOJKHO 0OECIICUUTD JOCTHKEHUE CIIEAYIOUIMX THYHOCTHBIX, METAIPEIMETHBIX
U [IPEMETHBIX 00Pa30BaTEIILHBIX PE3YJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIMuHOCTHBIE pe3yJabTaThl OCBOEHUS ydeOHoro mnpeamera «@Pu3uKa» OJDKHBI OTpakaTh

TOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMUXCS PYKOBOJCTBOBATHCS C(HOPMHUPOBAHHOW BHYTPEHHEU
MO3UIMEH JINYHOCTH, CUCTEMOM IIEHHOCTHBIX OPHEHTAIIHiA, TO3UTUBHBIX BHYTPEHHHUX YOCKICHUH,
COOTBETCTBYIOLINX TPAIUIIMOHHBIM LEHHOCTSIM POCCUHCKOTO OOIECTBA, PACIIMPEHUE KU3HEHHOTO
OTIbITa U ONBITA JESITENLHOCTU B MPOLIECCE peajn3allid OCHOBHBIX HAMpPaBJIEHUN BOCIHUTATEIbHON
NEeSITeIbHOCTH, B TOM YHUCIIE B YaCTHU:

1) rpaska1aHCcKOro BOCIIUTAHUSA:

COPMHPOBAHHOCTh ~ TPAXKAAHCKOM MO3MIMM  oOydaromerocs Kak aKTHBHOTO H
OTBETCTBEHHOTO YJIeHa POCCUNCKOr0O O0IIEeCTBa;

NPUHATHE TPAAUIHUOHHBIX OOIICUETOBEYECKUX TYMAHHUCTHUUYECKUX U JAEMOKPAaTHYECKUX
IIEHHOCTEH;

TOTOBHOCTb BECTH COBMECTHYIO JAEATEIBHOCTb B HWHTEpPECaX TPa)XIaHCKOro OOIIecTBa,
y4acTBOBAaTh B CAMOYIIPABICHUH B 00pa30BaTEIbHON OpraHU3allNu;

YMEHHE B3aMO/ICIICTBOBATH C COLIMATbHBIMU HHCTUTYTAaMHU B COOTBETCTBHH C UX (PYHKIMSIMU
1 Ha3HAUYECHUEM;

TFOTOBHOCTh K TyMaHUTapHON U BOJIOHTEPCKOM NEATENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUIMCKON TPaxTaHCKON UACHTUYHOCTH, MTATPHOTU3MA;

LIEHHOCTHOE OTHOILIEHUE K FOCYIapCTBEHHBIM CUMBOJIAM, JOCTUKEHHUSIM POCCUICKUX YUEHBIX
B 00y1acT (PU3UKHU M TEXHUKH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSI:

c(OPMHPOBAHHOCTh HPABCTBEHHOT'O CO3HAHMSI, STUYECKOT 0 TIOBEACHUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYAllMIO M MPUHUMATh OCO3HAHHBIE PEIICHUs, OPUEHTUPYACH Ha
MOpaJIbHO-HPABCTBEHHbIE HOPMBI U [IEHHOCTH, B TOM YHUCIIE B JESATEIHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B MOCTPOEHHE YCTOMYUBOTO OYAYIIETo;

4) 3¢TeTHYECKOr0 BOCIIMTAHUS:

ACTETUYECKOE OTHOILIEHHWE K MHpPY, BKJIIOYas 3CTETUKY HAay4YHOTO TBOPYECTBA, MPUCYIIETO
¢bu3nueckoil HayKe;

5) Tpy/10BOT0 BOCTIUTAHUS:

MHTEpEC K pa3InyHbIM chepaM mpodeccuoHaNbHON AEATENbHOCTH, B TOM YHCIIE CBA3aHHBIM C
¢u3MKOl M TEXHMKOW, yMEHHe COBepLIaTh OCO3HAHHBIA BbIOOp Oyaymiel mnpodeccun u
peayin30BbIBaTh COOCTBEHHBIE KU3HEHHBIE TIAHBI;

TOTOBHOCTh M CIOCOOHOCTh K OOpa30BaHUIO W CaMOOOpa3oBaHWIO B 00yacTu (DU3WUKH Ha
NPOTSHKEHUU BCEH JKU3HU;

6) 3K0JI0rMYecKOro BOCIIMTAHMS:

c(OPMUPOBAHHOCTh  JKOJIOTMYECKON KYyJIbTYphl, OCO3HaHHWE TIJO00AJIBHOIO XapakTepa
9KOJIOTMYECKUX MPOOIIEM;

IJIAHUPOBAHHUE U OCYLIECTBJICHUE JIEHCTBUI B OKpYXKAIOIIEH Cpele Ha OCHOBE 3HAHMSI LEJeH
YCTOMYMBOIO Pa3BUTHUS YEJIOBEUECTBA;
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pacuIpeHue OIbITa IesITeILHOCTH YKOJOTHUECKONW HAIPABICHHOCTH Ha OCHOBE MMEIOIIMXCS
3HAHUU TI0 (pH3HKe;

7) HEHHOCTH HAYYHOTO MO3HAHMS

c(OPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
¢bu3nveckoil HayKH;

OCO3HAaHWE IIEHHOCTH HAYYHOH NEATEIHHOCTH, TOTOBHOCTh B MPOIECCe M3YyUCHUs (PUIUKU
OCYIIECTBIISTH MPOSKTHYIO M UCCIIEIOBATEIILCKYIO e TEIIbHOCTh HHIMBUYATBHO U B TPYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

Ilo3naBaTebHBIE YHHBeEPCAJIbHbIE YUeOHbIE JeiCTBUS
Ba3oBble Jjornueckue aeiicTBHA:

CaMOCTOSITENIbHO  (POPMYJIMpPOBAaTh M aKTyalIM3UpOBaTh MpodieMy, paccMaTpuBaTth €&
BCECTOPOHHE;

OTPEIEIATH LEH IEITeIIbHOCTH, 33]1aBaTh IMapaMeTPhl U KPUTEPUHU UX TOCTHKECHUS;

BBISIBJISITH 3aKOHOMEPHOCTH U MPOTHBOPEYHUS B PACCMATPUBAEMBIX (PU3UUECKUX SBJICHUSX;

pa3pabarbiBaTh IJIaH PEHICHUs MPOOIEeMbl C YUETOM aHAlIM3a UMEIOIUXCS MaTepUaIbHBIX U
HeMaTepUaIbHBIX PECypCOB;

BHOCUTb KOPPEKTHBBI B JEATEIbHOCTh, OIICHMBATH COOTBETCTBHE PE3yJIbTATOB IIEJISM,
OIICHUBATh PUCKHU MOCJICICTBHUI 1E€ITEIbHOCTH;

KOOPJIUHUPOBATh U BBINOJHATH pPa0OTy B YCIOBHUSX pEaJbHOr0, BUPTYAIbHOTO H
KOMOMHHPOBAHHOTO B3aUMO/ICHCTBUS;

pa3BUBATh KPEATUBHOE MBIIIUICHHUE MPU PEIICHUH KU3HEHHBIX MTPOOIIeM.

Ba3oBble uccienoBareibCcKkue AeiCTBUA:

BIIQIETh HAYyYHOW TEPMUHOJIOTHEH, KIIOYEBHIMU IOHATUSMU M METOJAaMHU (PU3NYECKOM
HayKH;

BJIAJIETh HABBIKAMH YYEOHO-HCCIIEAOBATEIBCKOM M TPOEKTHOW JAESITENIBHOCTH B 00J1IaCTH
(bu3uKH, CrIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIbHOMY TOMCKY METOJOB pEIICHUs 3a7ad
(U3MUYECKOTO CoiepKaHUsl, MPUMEHEHHUIO PAa3IMYHBIX METOI0B MTO3HAHMUS;

BJIQJIETh BHUJIAMHU JIEATEIBHOCTHM MO TOJYYEHHUIO HOBOTO 3HAHMS, €ro HWHTEPHIPETalUH,
peoOpa30BaHMUIO U MIPUMEHEHHUIO B PA3JIMYHBIX YYCOHBIX CUTYAIMSIX, B TOM YHUCJE MPU CO3aHUU
y4€OHBIX TIPOEKTOB B 00J1aCTH (PU3UKH;

BBISIBJIATh IPUYMHHO-CIIEACTBEHHBIE CBSI3U U aKTyalIM3UpOBaTh 3a7ady, BbIJIBUTAaTh THIIOTE3Y
e€ pelleHMs], HAXOJUTh apTyMEHTHI JJI I0Ka3aTeIbCTBA CBOUX YTBEPKICHUH, 3a]1aBaTh MapaMeTpPhbI
Y KPUTEPUU PEIICHHUS;

aHAIM3UPOBATH MOJYYEHHBIE B XOJI€ PEIICHUS 3a/aud Pe3yIbTaThl, KPUTUUECKU OLICHUBATh
UX JI0OCTOBEPHOCTb, IPOTHO3UPOBATH N3MEHEHUE B HOBBIX YCIIOBHUSIX;

CTaBUTHh U (HOPMYIHUPOBATH COOCTBEHHBIC 33/1a4yll B 00Pa30BATEIBHON JIEATEIBHOCTH, B TOM
YHUCJIe PU U3yYeHUHN (HU3UKU;

JIaBaTh OIEHKY HOBBIM CUTYaIIUsIM, OLICHUBATh IPUOOPETEHHBIN OTIBIT;

YMETb MEPEHOCUTH 3HAHUS 10 (PU3HKE B MPAKTUUECKYIO 00JIaCTh KU3HEACSITEIbHOCTH;

yMETb UHTErPUPOBATh 3HAHUS U3 Pa3HbIX MPEIMETHBIX 00JIacTeH;

BBIJIBUTATh HOBBIC UJIEH, TIPEIJIaraTh OPUTHHAIBHBIC TTOIXObI U PEIICHHUS;

CTaBUTH MPOOJIEMBI U 33]]a4H, TOTYCKAIOIHE AThTePHATUBHBIC PEIICHUSI.

Pabora ¢ undopmanmeii:
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BJIAJIeTh HAaBBIKAMH IOJy4eHHUs HHGpOpMalMU (PU3MUYECKOrO COJEpXKaHUS M3 HCTOUYHUKOB
pPa3HBIX THIIOB, CaMOCTOATEIBHO OCYLICCTBJIATh IIOUCK, aHAlIW3, CUCTEMATU3ALUI U
MHTEpHpEeTanio HHPOPMALIUU PAa3THYHBIX BUJOB U (OPM MPEICTABICHHS;

OLIEHUBATh JJOCTOBEPHOCTb HH(OPMAIIHH;

HCIOJIb30BaTh CPEACTBA UHPOPMALMOHHBIX 1 KOMMYHUKAIIMOHHBIX TEXHOJIOTUH B PEIICHUU
KOTHUTHBHBIX, KOMMYHHUKATUBHBIX W OPTaHU3AIMOHHBIX 337ad C COOJIIOJCHHEM TpeOOBaHMI
SPrOHOMUKH, TEXHHKH O€30MacHOCTH, TMTHEHBI, PecypcocOepekeHMs, MPAaBOBBIX M ATHYECKHX
HOPM, HOpM MH(OPMAITMOHHON 0€30I1aCHOCTH;

CO3J1aBaTh TEKCThI (PU3NYECKOI0 COJAEPkKAaHUS B PA3JIMYHBIX (popMaTax ¢ y4éTOM Ha3HAYEHHUS
uHbOpMAlMM M LEJIEBOM ayauTOpUH, BBHIOMpas ONTUMANbHYIO (OpMYy WPEACTaBICHUS U
BU3yaJIN3aLUU.

KoMMyHHKaTHBHBbIE YHUBEPCAJIbHbIE Y4eOHbIe JeiiCTBUS:

OCYIIECTBIATH OOIICHUE HA YPOKaX (PM3MKHU M BO BHEYPOUHOU JIEATEIIHBHOCTH;

pacro3HaBaTh MPEANOCHUTKA KOH(MIMKTHBIX CUTYAI[Mi U CMSATYaTh KOH(DIUKTHI,

Pa3BEPHYTO U JIOTMUHO U3JIaraTh CBOK TOUKY 3PEHHUSI C UCTIOIb30BAHUEM SI3bIKOBBIX CPEICTB;

MMOHUMATh U UCHIOJIH30BaTh MPEUMYIIECTBA KOMAHIHON U HHIUBUAYAIbHON pabOTHI;

BBIOMpATh TEMAaTUKy W METOIbl COBMECTHBIX JEUCTBUN C Y4ETOM OONIMX HWHTEPECOB U
BO3MOXKHOCTEH KaK/10T0 4jieHa KOJUIEKTHBA;

MIPUHUMATH 1I€JIM COBMECTHOM NEeATEIbHOCTH, OPraHU30BbIBATh U KOOPJAUHUPOBATH JICUCTBUS
o €€ JOCTUKEHUIO: COCTaBJATh IUIAH JEUCTBUHM, paclpelneisTh poiu ¢ Y4YETOM MHEHUU
YYaCTHUKOB, 0OCYXKIAaTh PE3yJIbTaThl COBMECTHOU PabOTHI;

OIICHMBATh KAYECTBO CBOETO BKJIAJIa M KAKJIOTO YYaCTHUKA KOMaH/Ibl B OOIIUH pe3yibTaT Mo
pa3paboTaHHBIM KPUTEPUSIM;

NpeasiaraTb HOBBIE MPOEKThI, OLIECHUBAaTh HJIEU C MO3ULUUU HOBHU3HBI, OPUTMHAIBHOCTH,
MPAaKTUYECKON 3HAYNMOCTH;

OCYIIECTBJISITh MIO3UTUBHOE CTPATETUYECKOE MOBEJICHUE B PA3IUYHBIX CUTYAIUSX, POSBISATH
TBOPYECTBO U BOOOPAKEHUE, OBITH MHUIIHATHBHBIM.

PeryasiTuBHbIe yHHBepCaJbHbIC y4eOHbIC el CTBUS
Camoopranu3anusi:
CaMOCTOSITEJIbHO OCYILECTBIIATh I103HABATEIbHYIO JIE€ATEIbHOCTh B 00JacTH (PU3UKU U
aCTPOHOMMH, BBISABIIATH IPOOJIEMBI, CTaBUTh U (POPMYIMPOBATH COOCTBEHHBIE 3a/IauH;
CaMOCTOSITEJIbHO COCTaBJIATh IUIAH PELICHHs Pacuy€THBIX M KadyeCTBEHHBIX 3a/1ay, IUIaH
BBITIOJTHEHUSI  MPAKTUYECKOW paboTbl €  y4€TOM HMEIOIIMXCS  PECypcoB, COOCTBEHHBIX
BO3MOKHOCTEHN U IIPEANIOYTEHUM;
JlaBaTh OLIEHKY HOBBIM CUTYalUsM;
pacuIMpsATh paMKU y4eOHOTO IpeIMeTa Ha OCHOBE JIMUHBIX MPEANOYTEHHIA;
JienaTh OCO3HAHHBIM BBIOOP, apryMEHTHPOBATh €ro, OpaTh Ha ce0s OTBETCTBEHHOCTH 3a
pelieHue;
OLIEHUBATh IPUOOPETEHHBIN OIBIT;
CIocoOCTBOBaTh (POPMHUPOBAHUIO U TMPOSBICHUIO SPYAULUHU B 007acTH (U3MKU, TOCTOSHHO
MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KYJIbTYPHBIH YPOBEHbD.
CaMOKOHTPOJIb, IMOLHOHAJILHBIH MHTEJJIEKT:
JaBaThb OLICHKY HOBBIM CHUTYalusIM, BHOCHUTb KOPPEKTUBBI B JI€ATEIBHOCTb, OLICHUBATH
COOTBETCTBHUE PE3YNIHTATOB LIEIISIM;



JIOKYMEHT NoAnumcaH 31eKTPOHHOW NOAMNUCHIO.

BJIa/IETh HAaBBIKaMU MMO3HABATEJIBbHON pedIieKCUM KaK OCO3HAHHUS COBEPIIAEMBIX ACHCTBUI U
MBICIIUTENBHBIX MTPOLIECCOB, X PE3YNIbTATOB U OCHOBAHMIA;

WCIOJIb30BATh MPUEMBI peIeKCHUU TSI OLICHKH CUTYAIMH, BEIOOpa BEPHOTO PEIICHUS;

YMETh OLIEHUBATh PUCKHU U CBOEBPEMEHHO IPUHUMATH PELICHUS 110 UX CHUKEHUIO;

MIPUHUMATh MOTUBBI U apryMEHTBI APYTUX MIPU aHAIU3€ PE3YJIbTATOB JESITEIbHOCTH;

MPUHUMATD €05, TOHUMAast CBOM HEJOCTATKH U JIOCTOMHCTBA;

IIPUHUMATh MOTHUBBI U apIYMEHTHI IPYTUX IIPU aHAIMU3€E PE3yNIbTaTOB AEATEIbHOCTH;

MIpU3HABaTh CBOE MPABO U MPABO APYTUX HA OMIMOKH.

B mpornecce AOCTHXKEHUS JIMYHOCTHBIX PE3yJIbTaTOB OCBOCHUS MPOTPaMMbl MO (U3HKE IS
YPOBHSA cpenHero oOmiero oOpa3zoBaHHs Yy OOYYAIOUIMXCS COBEPIIEHCTBYETCS 3MOIMOHAIBHBIN
MHTEIUIEKT, MPEATOJIATr Ao ¢(hOPMUPOBAHHOCTD:

CaMOCO3HaHUsl, BKIIOYAIOIIETO CIIOCOOHOCTh NMOHUMATh CBOE AMOLIMOHAIBHOE COCTOSIHHE,
BUJICTh HANPABJICHUS Pa3BUTHUS COOCTBEHHOM 3MOIIMOHATILHOMN c(hephl, ObITh YBEPEHHBIM B ce0e;

CaMOpPETyJIMPOBaHMsI, BKJIIOYAIOLET0 CAMOKOHTPOJb, YMEHHE MPUHUMATh OTBETCTBEHHOCTh
3a CBO€ MOBEJEHUE, CIIOCOOHOCTh AaNTUPOBAThCA K dMOLMOHAIBHBIM U3MEHEHMSIM U MPOSBIATH
rUOKOCTh, OBITH OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHUBALIUM, BKJIIOYAIOLIECH CTPEMJIEHHE K JOCTHKEHUIO LEIW U YCHexy,
ONTHMHU3M, UHUIIUATUBHOCTh, YMEHUE JIEHCTBOBATh UCXO/sl U3 CBOMX BO3MOXKHOCTEH;

OMIIATUH, BKIIIOYAIOIIEH CIIOCOOHOCTh MOHMUMATh HMOIMOHAIBHOE COCTOSIHUE JIPYTHX,
YUUTBIBATh €r0 MPH OCYIIECTBICHUU OOLICHHS], CIOCOOHOCTh K COUYBCTBHUIO U COIIEPEKHUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOMIMX CHOCOOHOCTH BBICTPAWBATh OTHOIICHUS C APYTUMU
JIOABMH, 3a00THTHCS, IPOSIBIISATH HHTEPEC U Pa3peIIaTh KOH(DIUKTHI.

INPEJMETHBIE PE3YJIbTATbBI
K xoHny obydenus B 10 kjacce mpeaMeTHble pe3yiabTaTbl Ha 0a30BOM YPOBHE JIOJIKHBI

OTpaxkaTh c()OPMHUPOBAHHOCTH Y OOYUAIOLIUXCSI YMEHHI:

JEMOHCTPUPOBATh Ha MPUMEPAX pPOJb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOMU
HAay4yHOW KapTUHBI MHpa, B Pa3BUTHM COBPEMEHHON TEXHUKH W TEXHOJIOTHH, B IPAKTUYECKON
NESATEIHOCTH JIIOJEH;

YUUTBHIBaTh TPaHUIIbl IPUMEHEHUS W3YYEHHBIX (PU3NYECKUX MOJENEH: MaTepuanbHas TOYKa,
MHepLUalbHas cucTeMa OTc4éra, aOCOIIOTHO TBEPIOE TENO, MACAIBHBIM ra3, MOJCIN CTPOCHHUS
ra3oB, >KUIKOCTEH M TBEPABIX TeN, TOUECUHBIN SJIEKTPUUECKUN 3aps]l MpU pelieHuH (PU3nyecKux
3azay;

pacrno3HaBaTh (U3NYECKUE SBJIEHUS (IIPOLECChl) M OOBACHATH MX HAa OCHOBE 3aKOHOB
MEXaHHUKH, MOJIEKYJISIPHO-KUHETUYECKON TEOpUH CTPOEHMSI BEIIECTBA M DJIEKTPOJMHAMHUKU:
PaBHOMEPHOE U PaBHOYCKOPEHHOE MPSMOJIMHEHHOE ABM)KEHHE, CBOOOTHOE TTa/IeHHEe Tell, ABHKEHHE
[0 OKPY)KHOCTH, WHEpLUs, B3auMoAencTBUe Tel, updys3usi, OpOyHOBCKOE JIBUKEHUE, CTPOCHHE
KHUJKOCTEH W TBEPABIX TeJ, U3MEHEHHEe 00bEMa Tel MpH HAarpeBaHUM (OXJIAXKJIEHUH), TEIJIOBOE
paBHOBecHe, HCIApeHHe, KOHJICHCAllMs, IIJIaBJICHHUE, KpPUCTAJIM3alus, KUIIEHUE, BIIAXKHOCTD
BO3/lyXa, IOBBIIICHUE JaBJIECHUS Ta3a NPU €r0 HArPEBAHMU B 3aKPHITOM COCYAE, CBSA3b MEXKAY
IapaMeTpamMH COCTOSIHUS ra3a B M30MPOLIECCAX, DIEKTPHU3ALMS TEJl, B3AUMOJICHCTBUE 3aPsI/IOB;

OIMCHIBATh MEXAHWYECKOE ABM)KEHHE, UCTIOb3Ys (PU3NUYECKUE BEIIMYMHBI: KOOPIUHATA, YTh,
HepeMelleHle, CKOpOCTh, YCKOPEHHEe, Macca Tela, CUIa, UMITYJIbC Tela, KHHETHYeCcKas YHEeprus,
MOTEHIMAJbHAsl DHEPrusi, MeXaHuyeckas paboTa, MeXaHM4YecKas MOIIHOCTb; INpPH OINUCAHUU
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MPaBWJIbHO TPAKTOBATh (PU3MUECKHI CMBICI MCIIOIb3yEMbIX BETMYMH, UX 0003HAYEHUSI U €TUHUIIBI,
HaXOJIUTh POPMYJIBI, CBSA3BIBAIOIIUE NAHHYIO (PU3HUECKYIO BETHUMHY C APYTUMU BEIMYNHAMU;

ONMCBHIBATh W3YYEHHBIC TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIC SBJIEHUSA, HCIOJb3YS
¢u3nueckre BEIMYMHBL: JaBJIEHUE Ta3a, TEMIeparypa, CpeaHss KHHETUYeCKash HHEeprus
XAaO0THYECKOT0 JBWKEHUS MOJEKYJ, CpPEIHEKBAaApPATHUYHAs CKOPOCTh MOJEKYJd, KOJUYECTBO
TEIJIOTHI, BHYTPEHHSA HHEPrus, paboTra raza, KOd(pQUIMEHT IMOJIE3HOTO JEHCTBUS TEIIOBOTO
JBUTATEIS; TIPU OTIMCAHUY TIPABHIILHO TPAKTOBATH (PUIUUCCKUI CMBICI UCIIOB3YEMBIX BEJIMUUH, HX
0003HAYECHUS U €IMHUIBI, HAXOJUTh (OPMYJIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3UYECKYIO BEIUUYHHY C
JPYTUMU BETUYMHAM;

ONMCHIBATh M3YYECHHBIE SJICKTPUYECKUE CBOMCTBA BEIIECTBA W JJIEKTPUYECKUE SIBJICHUS
(mporiecchbl), UCHONB3YS (PU3NYCCKUE BEIWYMHBI: DJIEKTPUUYCCKHUA 3apsi, IJIEKTPUUYECKOE TOJIe,
HaIpsHKEHHOCTH MO, MOTEHIHAN, Pa3HOCTh MOTEHI[MAJIOB; [IPU OMKUCAHUM MPABWIBHO TPAKTOBATh
(bu3nyecKuil CMBICI MCIIOJIb3YEMbIX BEJIMYMH, X 0003HAYCHUS U €AMHULIBI, YKa3bIBaTh (OPMYIIbI,
CBSI3BIBAIOIIUE TAHHYIO (PU3HUYECKYIO BEJIMYUHY C APYTUMU BEITHUYNHAMUY;

aHAIM3WPOBATh (PU3MYECKHE TIPOIECCHl W SBJICHHS, WUCIONB3Ys (U3MYECKHE 3aKOHBI U
MPUHINIBL: 3aKOH BceMupHOro TsroteHus, [, II u III 3akoHbl HprOTOHA, 3aKOH COXpaHEHUSA
MEXaHUYECKOM 3HEpPruH, 3aKOH COXPAaHEHUsI MMITYJIbCA, NIPUHUUI CYNEPHO3ULUN CHJI, MPUHLIMII
paBHOMNpPaBUsI MHEPUUAIBHBIX CHCTEM OTCYETA, MOJEKYJISIPHO-KUHETHYECKYI0 TEOPHUIO CTPOECHHUS
BEILIECTBA, Fa30BbIE 3AKOHBI, CBSI3b CPEAHEN KHHETUUYECKON SHEPTUU TETUIOBOTO JBHKEHUS MOJIEKYJ
¢ a0COIIIOTHOM TeMIepaTypoi, epBbIil 3aKOH TEPMOJAUHAMUKH, 3aKOH COXPAHEHUSI SJIEKTPUUECKOTO
3apsiga, 3akoH KysjoHa, mpu 3TOM pasnuyarh CIOBECHYIO (OPMYITUPOBKY 3aKOHa, €ro
MaTEeMaTHYECKOE BRIPAKCHHUE U YCIOBHS (TPAHUIIBI, 00JIACTH ) TPUMCHHUMOCTH;

OOBSICHSITE OCHOBHBIC TPUHITUIIBI JCHCTBHSI MAallvH, MPHOOPOB M TEXHHYECKUX YCTPOKCTB;
pa3nauyaTth yCIOBHS X O€30MAaCHOTO HCIOIb30BAHUS B IOBCEIHEBHON KU3HU;

BBITIOJHATh OKCIIEPUMEHTHI [0 UCCIEOBAHUIO (DU3MUECKUX SBICHUN U MPOLECCOB C
WCIIOIb30BAaHUEM TPSMBIX U KOCBEHHBIX M3MEPEHUH, MpU 3TOM (POpMyIUpOBaTH MpodIemMy/3anaqy
U THUIOTE3y y4eOHOTO JKCIEPUMEHTa, COOMpaTh YCTAHOBKY U3 MPEAJIOKEHHOTO O00OpYIOBaHMS,
MIPOBOAMTH OMBIT U POPMYTUPOBATEH BHIBOIBI;

OCYIIIECTBIATH MPsIMbIE U KOCBEHHBIE U3MEPEHUS (DU3HUECKUX BEMYHH, IPU STOM BBIOMpPATH
ONTUMAJIBHBIA CIOCO0 WM3MEPEHHS M HCIOJIb30BaTh M3BECTHBIE METOJBI OLEHKH MOTPEIIHOCTEN
U3MEPECHU;

WCCIIEIOBATh 3aBUCHUMOCTH MEXAY (PU3NYECKUMHU BETUYMHAMH C HCIOJIB30BAHUEM MPSMBIX
W3MEpEeHull, TpU OSTOM KOHCTPYHUPOBATH YCTAHOBKY, (UKCHPOBATH PE3YyIbTAaThl MOTYy4YEHHOU
3aBUCUMOCTH (DM3MYECKUX BEIMYMH B BUJC TaOJIUI U TpadUKOB, J€TaTh BBHIBOABI MO pe3yabTaTaM
HCCIICIOBAHUS;

coOmofaTh mpaBuia 0O€30MacHOro TpyAa NpU TPOBEACHHH HCCIEIOBAHWM B paMKax
y4eOHOrO0  JKCIepUMEHTa, Y4eOHO-MCCIENOBATENbCKOM M  TMPOEKTHOW  JEATEIBHOCTH  C
WCIIOI30BAaHUEM U3MEPHUTEIIBHBIX YCTPOUCTB M JIA0OPATOPHOTO 000PYAOBAHUS;

pemarh pacu€THBIC 3a7]a4H C SIBHO 33JIaHHON (PU3MUECKOW MOJICTBI0, UCTIONB3Yys (PU3UIECKUE
3aKOHBI M TIPHUHIIMIIBI, HA OCHOBE aHajM3a YCJOBHS 3a/ladyll BBIOMPATh (PU3NYECKYIO MOJEIb,
BBICTISITh  (DU3MYECKHE BENUYMHBI U (POpMysbl, HEOOXOAuMBIE ISl €€ pelIeHUs, MPOBOJUTH
pacy€Thl U OIICHUBATh PEATHHOCTD MOTYYEHHOTO 3HAYCHUS (PU3HMUECKONU BEIMUNHBI;

pelarh KAadyeCTBEHHbIC 3aJlauyd: BBICTpAaMBaTh JIOTMYECKH HEMPOTUBOPEYUBYIO LETMOYKY
paccyXJIeHUii ¢ OTIOPOi Ha U3yUCHHBIE 3aKOHBI, 3AaKOHOMEPHOCTH U (PU3HYECKUE SIBICHMUS;

WCIOJIb30BaTh MPHU PEIICHUN y4eOHBIX 3a7ad COBPEMEHHbIE MH(GOPMAIMOHHBIE TEXHOJIOTHH
JUISL TIOWCKA, CTPYKTYpUPOBAHWS, HWHTEPNpPETAllMM W TPEACTaBICHHUs Y4YeOHOW U HAy4dHO-
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HOMYJIAPHON MH(OPMaIMK, OJYYEHHON U3 pa3IMUYHBIX UCTOYHHMKOB, KPUTHUECKH aHAJIU3UPOBAThH
noJry4aeMyro HH(popMaIuio;

NPUBOAMUTH TMPHUMEPHI BKJIA/Ja POCCHMCKUX W 3apyOEKHBIX YUYEHBIX-(DU3MKOB B DPa3BUTHE
HayKH, 00bSCHEHHE ITPOLIECCOB OKPYKAIOILEro MUpa, B Pa3BUTHE TEXHUKHU U TEXHOJIOTHIA;

HCIOJIb30BaTh TEOPETHUECKUE 3HAHUS 10 (PU3MKE B IMOBCEIHEBHOM KHU3HU AJI 0OecredyeHus
0€30MacHOCTH NpU OOpAaIIeHUH ¢ MPUOOpPaMM U TEXHUYECKHMMHU YCTPOMCTBAMH, JUIS COXPAaHEHHS
3JI0OPOBBSI U COOJIIOJICHUS HOPM SKOJIOTHYECKOTO TIOBEICHUS B OKpYXKAIOIIEH cpere;

paboTaTh B IpyIIE C BHIMNOJIHEHUEM DPA3IMYHBIX COLMAIBHBIX POJeH, MIaHUpPOBaTh paboTy
IPYINIbl, PALMOHAIBHO PACHPENENATh OOS3aHHOCTM M IUIAHUPOBATh  JIEATENIBHOCTh B
HECTaH/JApPTHBIX CUTYalUsAX, aJ€KBaTHO OLEHUBATh BKJIAJ KaXKIOrO0 M3 YYaCTHUKOB TIPYIIBl B
pelIeHre paccMaTpuBaeMOi MPOOIIEMBI.

K xoHny oOyudenus B 11 kjacce mpegMeTHble pe3yibTaTbl Ha 0a30BOM YPOBHE JIOJIKHbI
OTpakaTb C()OPMUPOBAHHOCTD y O0YUAIOIIUXCSl YMEHUI:

JNEMOHCTPUPOBATh Ha MPUMEPAX POJb U MECTO (U3UKU B (POPMUPOBAHUU COBPEMEHHOMU
Hay4YHOW KapTHHBI MHpA, B Pa3BUTHUU COBPEMEHHOM TEXHHKM M TEXHOJOTHMH, B IMPAKTUYECKOU
NesITeIbHOCTH JIF0/I€H, LIEJIOCTHOCTD U €IMHCTBO (PM3UYECKOM KApTUHBI MUDA;

YUUTHIBATh TPAHMLIBI IPUMEHEHHUS M3Y4YEHHBIX (U3MYECKMX MOJENeH: TOYEUHBIH
ANEKTPUYECKUH 3apsll, Tyd CBETa, TOUEUHBIH UCTOYHMK CBETA, sJIEpHAsl MOJEIb aToMa, HyKJIOHHAs
MO/IENIb AaTOMHOTO Si/ipa MPH perieHnH (HU3NIECKHUX 3a/1a4;

pacrio3HaBaTh (U3MUECKUE SBJIECHUS (MPOLECCH]) M OOBACHATH MX Ha OCHOBE 3aKOHOB
JIEKTPOJMHAMUKNA M KBAaHTOBOM (HM3UKHU: 3JIEKTpUYECKas MPOBOAMMOCTb, TEIIOBOE, CBETOBOE,
XUMHYECKOE, MAarHUTHOE JIEHCTBUS TOKA, B3aUMOJACHCTBME MAarHUTOB, 3JIEKTPOMAarHUTHas
UHAYKIMS, JEHCTBME MArHUTHOIO II0JII Ha MPOBOAHMK C TOKOM M JIBWXKYILIUICS 3apsij,
3JIEKTPOMArHUTHBIE KOJeOaHUsI M BOJIHBI, MPSIMOJMHEHHOE PacHpOCTPaHEHUE CBETA, OTPaXKEHHUE,
npejgoMieHue, uHTepdepeHuus, Iudpakuus ¢ I[OJspU3alMsg CBETa, JUCHEPCUs CBETa,
dbotoanexkrpuuecknii 3Pdext (hoTodrddeKkT), cBeTOBOE NaBlieHHE, BO3HUKHOBEHHE JTHHEHYATOTO
CIIEKTpa aTOMa BOAOPO/Ia, €CTECTBEHHAs! M UCKYCCTBEHHAs! PaIUOAKTUBHOCTb;

OINUCHIBaTh M3YYEHHBIE CBOMCTBAa BeIIECTBA (AJIEKTPUUECKUE, MarHUTHbIE, ONTHYECKUE,
JIEKTPUUYECKYIO TPOBOAMMOCTb PA3IMUYHBIX CpPEA) U IIEKTPOMArHUTHBIE SIBJICHUS (IIPOILECCHI),
UCHONB3YS  (U3NYECKHE BEJIIMYMHBL: JJIEKTPUYECKUI 3apsl, cujla TOKa, DSJIEKTPUYECKOoe
HapspKEHUE, AJIEKTPUYECKOE COMPOTHBIIEHHE, Pa3HOCTh MOTEHIMANIOB, 3JEKTPOJABMKYIIAs CHIIA,
paboTa TOKa, MHAYKIMS MarHUTHOTO Moy, cuwia Awmmepa, cuia JlopeHna, MHIYKTHBHOCTb
KaTyIIKW, SHEPrusi SJEKTPUYECKOrO0 M MAarHUTHOTO TMOJIed, MepHojJ M YacToTa KoieOaHui B
KoJ1e0aTeIbHOM KOHTYpE, 3aps] M cuja TOKa B IMPOLECCE TapMOHUYECKUX 3JIEKTPOMArHUTHBIX
KojeOaHui, (OKYCHOE pacCTOSHHE U OINTHUYeCKas CHiia JIMH3bl, IPU ONHCAHUU IPABUIBHO
TPaKTOBaTh (PU3NUYECKUN CMBICT UCIONb3YEMBIX BEJIMUMH, UX 0003HAYEHUS U €IMHUILIbI, YKA3bIBATh
(bopMyIIbl, CBA3BIBAIONINE JAHHYIO (DU3MUYECKYIO BEIUYUHY C JPYTUMH BETUUYNHAMM;

OTMCHIBATh U3YUYEHHBIE KBAHTOBBIE SIBJICHUSI U MTPOLIECCHI, UCIIONB3YS (PM3HUECKUE BETMUHUHBIL:
CKOPOCTb 3JIEKTPOMAarHUTHBIX BOJIH, JJIMHA BOJIHBI M YacCTOTa CBETA, SHEPIUs U UMITYJIbC (POTOHA,
NEepHOJ] TOJIypacnana, JHEPrusl CBSI3W AaTOMHBIX s€p, IPU ONHUCAHUU IPABUIBHO TPAaKTOBATh
(bu3n4YecKUi CMBICI MCIIOJIb3YEMBbIX BEIMYUH, UX 0003HAUCHHS U €IMHUIIBI, YKa3bIBaTh (OPMYIIHI,
CBSI3BIBAIOIIME JIAHHYIO (PU3UYECKYI0 BEIMUYMHY C JAPYTUMHU BEIMYMHAMH, BBIYHUCISATH 3HAUYECHUE
(hbU3UIECKON BEITMYHHBI,

aHAJM3UpPOBaTh (PU3UYECKUE MPOILECChl M SBJICHUS, UCHOJb3ysd (U3MUECKHEe 3aKOHBI U
MPUHLIMIIBL 3aKOH OMa, 3aKOHBI IIOCIIEI0BATENBHOTO U MAPAJUIENbHOIO COEAUHEHNS IPOBOIHUKOB,
3akoH  Jlxoyns—JleHna, 3akOH JJIEKTPOMArHUTHOW HWHAYKIHMH, 3aKOH MPSIMOJUHEIHOIro



JIOKYMEHT NoAnumcaH 31eKTPOHHOW NOAMNUCHIO.

paclpoCTpaHEHHsI CBETA, 3aKOHbI OTPAKEHUS CBETA, 3aKOHBI IPEIOMIIEHUS CBETa, ypaBHEHME
OiHmTeitHa 11 poroddderra, 3aK0H COXpaHEHHs SHEPTHH, 3aKOH COXPAHEHUS UMITYJIbCa, 3aKOH
COXPAHEHHUS IEKTPUUYECKOT0 3aps/1a, 3aKOH COXPAaHEHHUSI MacCOBOI0 YMcia, OCTyIaThl bopa, 3akoH
paZMOAaKTUBHOIO pacmajza, IpU 3STOM pas3jindyaTh CIOBECHYI (DOPMYIUpPOBKY 3aKOHA, €ro
MaTEeMaTHYeCKO€e BbIpAXKEHUE U YCIOBUSA (TPaHHULIbl, 00JIACTH) IPUMEHUMOCTH;

OIIpEeAEIIATh HAIIPaBICHUE BEKTOPA MHAYKIIMM MarHUTHOTO IOJIs IPOBOJHUKA C TOKOM, CHJIBI
Amniepa u cuisl JIopenua;

CTPOUTH M OMMCHIBATh N300pa’KeHKE, CO3JaBaeMO€e IJIOCKUM 3€pKaJloM, TOHKOH JIMH30M;

BBINOJIHATh SKCIEPUMEHTHl 0 HCCIEAOBAaHHIO (U3NYECKUX SBICHUH U IPOLECCOB C
MCTIOJIb30BAHUEM MPSIMBIX M KOCBEHHBIX M3MEPEHHIA: TIPU 3TOM (OPMYIHUPOBATH MpodiieMy/3a1auy
U TUNOTE3y Y4eOHOro 3KCIIEPHUMEHTa, COOMpaTh YCTAHOBKY W3 MPEIJIOKECHHOTO 000pyIOBaHUSA,
IIPOBOJIUTH ONBIT U (POPMYITUPOBATH BBIBOABI;

OCYILLIECTBIIATh IPSMbIE U KOCBEHHbIE U3MEPEHUs (U3NYECKUX BEJIUYMH, IIPU 3TOM BBIOUPATh
ONTUMAJIbHBIA CHOCOO M3MEPEHUs] M HCIOJb30BaTh H3BECTHBIE METOJIbl OLIEHKM MOrPELIHOCTEN
U3MEPECHU;

UCCIIEIOBaTh 3aBUCUMOCTH (PM3UYECKUX BEJIMYMH C HCIOJIb30BAHUEM IPSIMbIX HW3MEPEHUI:
IPU 3TOM KOHCTPYHPOBaTh YCTaHOBKY, (MKCHUpPOBATh pE3yJbTaTbl IMOJTY4YEHHOW 3aBHCHMOCTH
(GU3NYECKUX BETUYMH B BHJIE TaOIUI] U TPAapUKOB, ATIATh BHIBOJIBI IO PE3YIbTaTaM UCCIICIOBAHUS;

coOmogath mpaBwia 0€30MacHOrO TpyJda NpPU TPOBEACHHM HCCICJOBAHUH B paMKax
y4eOHOro  3KCIEpPUMEHTa, y4eOHO-HCCIIEOBATEIbCKOM M NPOEKTHOM  JIEeSTENBbHOCTH ¢
UCIOJIb30BAHUEM U3MEPHUTEIbHBIX YCTPOICTB U J1aOOpaToOpHOro 000pyJOBAHUS;

pemarh pacu€THbIE 3aJ]a4l C SIBHO 3aJIaHHOW (PM3NYECKON MOJIENbIO0, UCIIONB3YS (pu3nueckue
3aKOHBI M TPHUHIUIBI, HA OCHOBE aHAIW3a YCJIOBUS 33/Ja4d BHIOMpPATh (PU3MUECKYIO MOJEIb,
BBLIENATh (DU3MYECKHE BEIMYMHBI U (OpMyJbl, HEOOXOIUMBbIE A €€ pelleHusi, MPOBOAUTH
pacy€Thbl U OLIEHUBATh PEAIbHOCTh MOTYYE€HHOI'0 3HaUeHUs! (PU3NUECKON BETMUUHBI;

pelarh KauecTBEHHbIE 3a/lad: BBICTpauBaTh JIOTMYECKH HEMPOTUBOPEUHMBYIO IIETIOUKY
pacCyXJIEHHI ¢ ONOPO HA U3YUCHHBIEC 3aKOHBI, 3aKOHOMEPHOCTH U (DU3UYECKUE SBIICHNUS,

UCIOJIb30BaTh MPU PELICHUH Y4eOHBIX 3a]lad COBpPEMEHHbIE MH(POPMALMOHHBIE TEXHOJIOTUU
JUIs TIOMCKa, CTPYKTYpUPOBAHHs, HMHTEPIpEeTallid U MpeJCTaBlIeHUs Y4eOHOW M HaydHO-
MOMYJISIPHON MH(pOpPMAIUH, MOTYYEHHON U3 Pa3IMYHbIX MCTOYHUKOB, KPUTHUUECKU aHAIU3UPOBATh
M0JIy4aeMy1o HHPOPMAIHIO;

OOBSICHATh NMPUHLUIBI JASHCTBHUS MalllMH, IPUOOPOB M TEXHUYECKUX YCTPOMCTB, paziavyaTh
yCJI0BHS UX OE€30MAaCHOT0 MCIIOJB30BaHMs B TOBCEAHEBHOM KU3HM;

MPUBOJIUTH TMPUMEPHI BKJIaZa POCCHUICKUX U 3apyOexHBIX YUEHBIX-(DU3MKOB B pPa3BUTHE
HayKH, B 00bSICHEHNE IIPOLIECCOB OKPYKAIOLIET0 MHUPA, B pa3BUTHE TEXHUKU U TEXHOJIOTHII;

UCIOJIb30BATh TEOPETHUECKUE 3HAHUS MO (pU3MKe B MOBCEIHEBHON KM3HU IS 0OecreueHust
0€30MacHOCTH IpU OOpaIlleHuu ¢ MpUOOpaMM U TEXHUYECKHMMH YCTPOMCTBaMH, Ul COXPaHEHHS
3J10pOBbS U COOJIOICHUS HOPM IKOJIOTUYECKOTO MOBEACHHS B OKpY KaIoLIel cpeie;

paboTaTh B TPYIIE C BHIIOJHEHUEM Pa3IMYHBIX COLUAIBbHBIX POJIEH, MIIaHUPOBATh padoTy
TPYIIBl, PALMOHATIBHO  PACHpPENeNsATh OOSN3aHHOCTHM W IUIAHUPOBATh  JIEATENBHOCTh B
HECTaH/JApPTHBIX CUTYyalUsAX, aJ€KBaTHO OLEHUBATh BKJIAJ Ka)KIOIO M3 YYaCTHUKOB TIPYIIBl B
pelieHre paccMaTpuBaeMon IPOOIIEMBI.
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TEMATHYECKOE INTAHUPOBAHUE YYEBHOI'O ITIPEJIMETA «®U3UKA»

10 KUIIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/ie/ioB U TeM (uudposbie)
Ne i/ IpOrpaMMEI Beero KO6HTp0JILHLIe HpﬁaKTl/l‘leCKl/le 0BPA30BATEILHBIC
padoThI padoThbI pecypesi
Paznen 1. PU3UKA U METO/JbI HAYUYHOI'O ITIO3HAHUS
1.1 ®u3rKa U METO/IbI HAYYHOTO MMO3HAHUS 2 bubmorexa LIOK
' https://m.edso0.ru/7f41bf72
Htoro no paznemny 2
Pa3znen 2. MEXAHUKA
bubnuoreka [{OK
21 Kusemarika > https://m.edsoo.ru/7f41bf72
bubnuoreka [{OK
2:2 Hunaumia ! https://m.edsoo.ru/7f41bf72
bubnmnorexa LIOK
2.3 3aKOHBI COXPaHEHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUNHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubmuoreka [IOK
' TEOPUH https://m.edsoo.ru/7f41bf72
bu6nmnorexa LIOK
3.2 OCHOBBI TEPMOMHAMHKH 10 1 https://m.edso00.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bu6muoreka [JOK
' ®a3oBbIe NEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro 110 pasaeiy 24
Pa3nea 4. JIEKTPOJAMHAMUKA
bu6nunorexa LIOK
4.1 InexTpocTaTHKa 10 . https://m.edsoo.ru/7f41bf72
4.2 [TocTosHHbIM >neKTpudeckuii TOk. Toku B 12 1 2 Bubmmoreka IIOK
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‘ pa3JIMYHBIX cpenax

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

HWroro no paszaeny 22
Pe3epBHOE BpeMst 2
OBIIEE KOJIMYECTBO YACOB 110 ITPOI'PAMME 68



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

[IOKYMEHT NoAnucaH 31eKTPOHHOM MoANUChIO.

11 KUIACC
KoauyecTBo yacos DJIEeKTPOHHbBIE
Ne i/ HaumeHoBaHue pa3iesioB U TeM (undposbie)
) NPOrpamMMbl Bcero Konrpounubie| IlpaxTiryeckue o0pa3oBaTe/bHbIE
padoThI padoThI pecypeb
Pasznen 1. JIEKTPO/IMHAMUKA
11 MarnuTtHoe noje. IIeKTPOMarHuTHAS 11 1 3 bubnnoreka [JOK
' WHYKIIHS https://m.edsoo0.ru/7f41c97c
Hroro mo paszaeny 11
Paznen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eCcKHE U JIEKTPOMArHuTHbIE 9 1 bubnnoreka [JOK
' Kose0aHus https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
2.2 MexaHuuyeckue 1 3J€KTPOMarHUTHbIE BOJIHBI 5 1 https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
23 Onruia 10 3 https://m.edsoo.ru/7f41c97c
Hroro no paszaeny 24

Pasnea 3. OCHOBBI CHEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

31 OCHOBBI CTICIIHATBHOM TEOPUH 4 1 bubnmnorexa [JOK
' OTHOCHUTEJIBHOCTH https://m.edsoo.ru/7f41c97¢c
Wroro no pazueny 4
Pa3nen 4. KBAHTOBAS ®U3UKA
. bu6mmoreka [JOK
4.1 DeMeHThI KBAHTOBOI OMTHKH 6 https://m.edsoo.ru/7fA1ca7c
bu6mmoreka [JOK
4
4.2 Crpocnue aToma https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
5
4.3 ATOMHOE 71p0 https://m.edsoo.ru/7f41c97¢c
Wroro no pazueny 15
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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

[IOKYMEHT NoAnucaH 31eKTPOHHOM MoANUChIO.

Pa3nes 5. 3JIEMEHTBI ACTPOHOMUWHU U ACTPODU3IUKU

5.1 DJIeMEHTHI aCTPOHOMHU U aCTPODHU3UKH 7 Egggﬁ%f;%gﬁ}% 41097¢
Hroro no paszaeiny 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o061maroiee MOBTOPEHUE 4 Egggﬁgg&%gﬁﬁf A1c97C
Hroro no pasneny
PesepBHOe Bpemst
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/7f41c97c
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[IOKYMEHT NoAnucaH 31eKTPOHHOM MoANUChIO.

HOYPOYHOE IINTAHUPOBAHHUE

10 KIIACC
KoauvecTBo yacoB DJIeKTPOHHbIE
Ne Tema vDOKa Hara undgposbie
n/n yp Bcero KoﬁﬂTpom’m’Ie HpﬁaKT"quK"e usydenusi, oOpa3oBaTeibHbIE
padoThbI padoThbI pecypeb

1 ®usuka — Hayka o npupoje. Hayunsie 1 bubnunoreka [JOK
METO/Ibl TO3HAHUSI OKPYKAIOUIEro Mupa https://m.edsoo.ru/ff0c32e2
P

2 | conpememnort nayanoi e s | 1 bumtorexa LIOK

p Ayt P 'pa, https://m.edsoo.ru/ff0c33e6
MPAKTUYECKOM EeSATEILHOCTH JIIOICH
MexaHn4ecKoe ABMKCHHE.

3 OTHOCHTEIPHOCTH MEXaHHIECKOTO 1 bubmuorexa [JOK
nerkeHus. [lepemenienue, CKOpocThb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE NIPAMOJIMHENTHOE ABUKEHHUE 1 bubmorexa LOK

p p ! https://m.edsoo.ru/ff0c3620

5 PaBHOyCcKOpeHHOE PSIMOIMHENHOE 1 bubnuoreka [IOK
JIBIKEHHE https://m.edsoo.ru/ff0c372e

6 CBoboaHoe nageHue. Y CKopeHue 1 bubnuotexa [JOK
CcBOOOIHOTO ITaJECHUS https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe nuxenue. [[Buxenue 1 bubnuorexa [IOK
MaTepUaJIbHON TOYKHU 10 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
IIpunHIMI OTHOCUTEILHOCTH I anuies.

8 I/IgeplilnaﬂLHme CHCTEMBI OTCUETA. 1 bubmorexa LJOK

. https://m.edsoo.ru/ffOc3be8
ITepsolii 3ak0H HproTOHA
Macca tena. Cuna. [Ipuaiun
9 CYIEPIIO3UIIMH CHIT BpTO 12171 3aKOH 1 bubmorexa [JOK
yrep I ' p . https://m.edsoo.ru/ffOc3be8
HeroTona st MaTepuanbHOM TOUKU
10 Tpernii 3axkon HeroToHa 1y1st 1 bu6mmoreka [IOK
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MaTCpHaJIbHBIX TOUCK

https://m.edsoo.ru/ffOc3be8

3akoH BceMUpHOro TsaroreHus. Cuna bubnuoreka [IOK
11 .
TsbkecTd. [lepBasg kocMuueckas CKOpOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna octu. 3akoH ['yka. Bec Tena
ypyr YK https://m.edsoo.ru/ff0c3e18
Cuia tpenus. KoadduumeHT tpenns.
13 Cuna CIO)H OTI/IBJIGI({bI/Iq:I ; u I[BI/I)I:CGHI/II/I Tela bubmiorexa LHOK
P p https://m.edsoo.ru/ff0c3f76
B JKUJKOCTHU WJIM Ta3e
[TocTynarenbHOE U BpalaTesibHOE
14 JBUKCHHE a0COTIOTHO TBEPIOTO TElIa. bubnuorexa [JOK
MowmeHnT cuinbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TElIa
NMnynsc MmaTepualbHONM TOYKHU, CUCTEMBI
MaTepUalIbHbIX TOYEK. IMITynbC CUbIL. bubnuorexa [JOK
15 .
3aKoH coXpaHEHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUYKEHUE
PaGota u mourHoCTh cuibl. Kunetnueckas
16 SHEPTUsl MaTepUAIbHON TOUKH. Teopema bubmiorexa LIOK
o https://m.edsoo.ru/ff0c4502
00 M3MEHEHUU KHHETHYECKOW YHEPTUH
[TorenuumanesHas sHeprus. [loTeHunanpHas
17 SHEPrus ynpyro 1epopMUPOBAHHOMN bub6nuoreka [IOK
npyxuHbl. lloTeHnanbHas sHeprus tena https://m.edsoo.ru/ffOc461a
BOJIM3U OBEPXHOCTH 3eMIIU
[ToTennmuanbHbIe U HETIOTEHIIMATLHBIE
cwibl. CBsI3b pabOTHI HEMOTEHIIUATBHBIX
18 CHII C HSMGHGIP;HGM MexaHqucIfcoﬁ bubmorexa LIOK
https://m.edsoo.ru/ff0c478c
SHEPTUM CUCTEMBI TeN. 3aKOH COXPaHEHUS
MEXaHWYECKON YHEPTUun
JlabopaTtopHas pabota «lccnenoBanue
19 CBSI3H PabOTHI CHITBI C H3MEHEHHEM

MEXaHUYECKOM PHEPIUU Tella Ha IpUMepe
pPaCTSIKEHUS PE3UHOBOTO KI'yTay
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KonrponsHas pabora o teme
20 «Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHCHUS B MEXaHHKE)

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

OCHOBHBIE TIOJIOKEHUST MOJIEKYIISIPHO-
21 KHMHETHYECKOH Teopuu. bpoyHoBCKOe
nskenne. Anddysus

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc?2

Xapaxkrtep IBHKEHUS U B3AUMOAECHCTBUS
22 yacTUL BeuiecTBa. Monenu cTpoeHus
ra3oB, JKMJIKOCTEW U TBEPIBIX TEI

Macca monekyn. KonnuecTBo BemecTsa.

23 IToctrosinnas ABoragpo

24 TemoBoe paBHOBecue. Temneparypa u eé
n3mepenue. [llkama remneparyp Lenbcus

o5 Wneanpnsiii ra3 B MKT. OcHoBHOE bubmuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ffOc4fde
AOcoroTHAs TeMIiepaTypa Kak Mepa

26 CpelHEe KHHETUYECKON YHEPTUU bubnmnoreka [JOK
JBUKEHUS MOJIEKYJI. Y DpaBHEHHE https://m.edsoo.ru/ff0c511e
MenpeneeBa-Kianeipona

27 3axon JlanpToHa. ['a30BbIe 3aKOHBI

JlabopaTtopHas pabota «lccnenoBanue
28 3aBHCHUMOCTH MEXy MapameTpamMu
COCTOSTHUS pa3pPEKEHHOTO ra3a

I/I3OHpOHeCCH B HACAJIbHOM ra3€ u ux

29
rpaduuecKoe npeCcTaBIeHue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c570e

BuyTpennss sHeprus
TEPMOJIMHAMHYECKONW CHCTEMBI U CTTIOCOOBI
30 e€ n3mMeHeHust. Koim4ecTBo TEIIOTH U
pabota. BuyrpenHnsis sHeprus
0JTHOATOMHOT0 HJEaJIbHOT0 rasa

bu6mmoreka [JOK
https://m.edsoo.ru/ff0c5952

31 Bunpl Teronepenaun

bub6mmoreka [IOK
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https://m.eds00.ru/ff0c5c36
v & .
32 | Komcersoremmomsnpn Bubmnorexa LIOK
P https://m.edso0.ru/ff0c5c36
Terionepenade. AnuabaTHBIN Mporecce
IlepBblil 3aKOH TEPMOAVMHAMUKH U €TI0 bubnuoreka [IOK
33 .
MPUMEHEHUE K U30IPOoLeccam https://m.edsoo.ru/ffOc5efc
34 HeoOpatuMocTh IpoI1ieccoB B IPHUPO/IC. bubnmoreka [JOK
BTopoii 3ak0H TepMOJIUHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun nevicreus u KIIJ{ TenmoBoit bubmuorexa [JOK
MaIlWHbI https://m.edsoo.ru/ff0c600a
36 uxn Kapuo u ero KIT/]
37 DKOJOTHYECKHE MPOOIEMbI
TEII0PHEPTeTUKU
38 O6o6maromuii ypok «MolteKysipHast bubnnoreka [JOK
¢u3uka. OCHOBBI TEPMOIMHAMUKI https://m.edso0.ru/ff0c6938
K 0
39 «f/lli)zpe(:(m;;{aigi (I());;Il;(; Tgl\gle{OBH bubmiorexa HOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJANHAMUKI
40 [TapooOpa3zoBaHue 1 KOHJEHCALIMSL. bubnnoreka [JOK
Hcnapenue u kunenue https://m.edsoo0.ru/ff0c63b6
a1 AOCOIFOTHAS 1 OTHOCUTEIIbHAS bu6mmoreka [IOK
BJIAKHOCTh BO3/1yxa. HachleHHbIl ap https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
42 amop(HbIe Tesna. AHU30TPONHUS CBOWCTB bubnnorexka [JOK
KpUCTAIIOB. JKHIKHE KPUCTAILIBI. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepHaIIbI
43 [InaBnenue u xpucraumsanus. Y qenbHas bubnnoreka [JOK
TertoTa rmiaByeHus. Cyoaumanus https://m.edso0.ru/ff0c6708
bu6mmoreka [IOK
44 YpaBHEeHHE TEMIOBOTO OamaHca https://m.edso0.ru/f0c6820
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45 DnekTpu3anus Tei. DIeKTPUUEeCKUI bubnmoreka [JOK
3apsij. J{Ba BUIa SIEKTPUYECKUX 3apsiI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOIHMKH, AUDIIEKTPUKHU U

46 H(E)JI HOBO };IfKI/I 3aK(I:H COXpaHCHHUS bubmnorexa LIOK

YIPOBOZL ' p https://m.edsoo.ru/ffOc6bcc
AJIEKTPUYECKOT0 3apsaa

47 B3anmopeiictBue 3apsanoB. 3akoH Kynona. bubnmoreka [JOK
ToueyHbIN 2TEKTPUYECKUN 3apsi] https://m.edsoo.ru/ffOc6ce4
Hanpsk€HHOCTD 3JIEKTPUYECKOTO MOJIS.

48 I1 I/IEII_II/IH cyIe HO3I/IHI/II)I/I SIIEKTPUUECKUAX bubumorexa [IOK

U ep N P https://m.edsoo.ru/ff0c6df2
nosieit. JInnuu HanpsHKEHHOCTH

49 Pabota cuit 31eKTpOCTaTHYECKOTO TOJIS. bubnnoreka [JOK
ITorennuan. PasHocTh IOTEHIINAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHMKHN U AUBIIEKTPUKU B

50 aﬂpeKT I([)CTaTI/I‘-IﬁiKOM HOIjIC bubmmorexa LIOK

P ) https://m.edsoo.ru/ff0c7018
JmsnexTpuyeckasi IpOHULIAEMOCTh
N bu6mmoreka [IOK
1 .K

> InextpoémKocts. Konpiencarop https://m.edso0.ru/ff0c7126
DNeKTPOEMKOCTD MIIOCKOTO

52 KOH egcaTo a. DHeprus 3apsHKEHHOTO bubmorexa LIOK

A pa. p p https://m.edsoo.ru/ff0c72c0
KOHJIEHCAaTopa

53 JIaGoparopHas pabota "M3mepeHue

AIEKTPOEMKOCTH KOHAeHcaTopa'
[IpuHIUI NENCTBYSA U TPUMEHEHNE
KOH/JIEHCATOPOB, KOTIMPOBAIBHOTO

54 ammapara, CTpyHHOTO TIPUHTEpA.
DneKTpocTaTUYeCcKas 3allnuTa. 3a3eMJIeHue
ANEKTPONpHUOOpOB
DIEKTPUYECKHUN TOK, YCIIOBHS €T0

55 cymectBoBanus. [locrosunsiii Tok. Cuna

toka. Hanpspkenue. ConpoTuBieHHeE.
3akoH OMa 1t yyacTKa Lenu
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[IOKYMEHT NoAnucaH 31eKTPOHHOM MoANUChIO.

[TocnemoBarenbHOE, APALICIBHOE,

56 CMEIIIAaHHOE COCIMHEHUE MPOBOIHUKOB. bubnnoreka [HOK
JlaboparopHas padora «/3yuenue https://m.edsoo.ru/ff0c74f0
CMEIIaHHOTO COEAMHEHHSI PE3UCTOPOBY

57 PaGoTta u MOILITHOCTD ANEKTPUUYECKOTO bubmmoreka [JOK
toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axoH OMa 11 IOJIHOM (3aMKHYTO)
anekTpudeckoit nenu. Koporkoe

P ! p bubmuorexa [JOK
58 3aMmbIkaHue. JJabopartopHas padbora .
https://m.edsoo.ru/ff0c7ae0
«3mepenne D/1C ucToyHmka ToKa U €ro
BHYTPEHHETO COMPOTUBIICHUS
DNeKTpOHHAs TPOBOIUMOCTH TBEPABIX

59 METaJIJIOB. 3aBUCUMOCTb COTPOTUBIICHUS
METaJUIOB OT TEMIIEPaTypHI.

CBepXnpoBOJIUMOCTD

60 DnekTpuyeckuil Tok B Bakyyme. CBOMCTBa
AJIEKTPOHHBIX MyYKOB
[TonynipoBOAHUKH, UX COOCTBEHHAS U

61 IIpUMECHast MpoBOAUMOCTh. CBOMCTBA P— bubnnoreka [JOK
n-nepexoja. IlomynpoBogHUKOBBIE https://m.edsoo.ru/ff0c84ae
puOOpHI
DNEeKTpUYECKHI TOK B pacTBOpax U

6 pacrmiaBax 3JeKTPOJIUTOB. bub6nuoreka [IOK
DNEeKTPONIUTHYECKAs AUCCOLIUALIMSL. https://m.edsoo.ru/ff0c82ba
DIIEKTPOJIN3
DNEeKTpUYECKHU TOK B razax.

p . . bubmuorexa [JOK
63 CaMOCTOSATEIbHBIN H HECAMOCTOSTEIbHBIH ]
https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [1nasma
DnexTpuueckrue mpudophl U YCTPOUCTBA U
64 UX 11 szTquCKoeIr)[ I/IN?@H@HI}/IIG: I;'I aBMJIa bubmorexa LIOK
P P P https://m.edsoo.ru/ffOc86fc
TEXHHUKHU 0€30MacHOCTH
65 O6006maromui ypok «IeKTPOIHHAMUKA bubnmoreka [JOK



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
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[IOKYMEHT NoAnucaH 31eKTPOHHOM MoANUChIO.

https://m.edsoo.ru/ff0c88be

KonrponsHas pabora o teme

66 «Qnekrpocraruka. [locrosHHbIN 1 bubnmoreka [JOK
JIEKTPUYECKUI TOK. TOKH B pa3iIM4HbIX https://m.edsoo.ru/ffOc8a8a
cpenax»

67 Pesepsurlit ypok. KontponbHas pabota no 1 bubnmoreka [JOK
TeMe "DIeKkTpoaruHamMuKa' https://m.edsoo.ru/ff0c8c56

68 PezepBHblil ypok. O60061maronuii ypok mno 1 bubnuoreka [IOK
temam 10 kiacca https://m.edsoo.ru/ffOc8f6c

OBLIEE KOJIMYECTBO YACOB I1O0 68

ITPOTPAMME
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[IOKYMEHT NoAnucaH 31eKTPOHHOM MoANUChIO.

11 KJIACC
KosnuecTBo 4acoB DJIeKTPOHHbIE
Ne Hara uudposbie
Tema ypoka
n/n yp Bceero KOﬁHTpO.}IbeIe H%aKTqucmle u3ydenusi| oOpa3zoBaTeibHbIE
padoThbI padoTbI pecypeb
[TocTostHHBIE MATHUTHI U KX
1 B3anUMOJeHCcTBHE. MarHuTHOE MOJIE. 1 bubnunoreka LIOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edso00.ru/ff0c9778
MarHUTHON MHIIYKIIUU
MarsuTHo€ 1oJjie IPOBOJHUKA C TOKOM.
2 OmneiT Dpcrena B3:HMOﬂ€ﬁCTBHe 1 Bubmiorexa LIOK
peTena. A https://m.edsoo.ru/ff0c98fe
MIPOBOJIHUKOB C TOKOM
3 JlaboparopHas pabota «3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO TTOJISI KATYIIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MPOBOJHUK ¢ ToKOM. Cuita Amrmepa.
4 Hre)16o iTo Has pabora «Mccie ol;aHHe 1 1 Bubmorexa LIOK
YOPaTopHai p a https://m.edsoo.ru/ff0c9acO
JIEMCTBUSI IOCTOSTHHOTO MarHuTa Ha
PaMKy C TOKOM)
elCTBHE MarHUTHOTO TIOJISI HAa
5 I[I[Bpmc HIYIOCS 3apSYKEHHYIO YaCTHIL 1 bubmnorexa [IOK
YIyIo p y Y https://m.edsoo.ru/ff0c9df4
Cuna Jlopenua. Pabota cunsl Jlopenna
DJeKTpoMarHuTHas MHIyKnus. [ToTok
6 BEKTOpa MarHUTHOM UHAYKIuuU. DC 1
WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
unaykuuu Papajaest
7 JlaGopaTtopHas pabora «HcciaenoBanue 1 1 bubnuotexa [JOK
ABJICHUS! DJIEKTPOMAarHUTHOW MHIYKLIK) https://m.edsoo.ru/ff0cal50
MuaykTUBHOCTD. SIBIEHUE
8 CaMIE)yI/IchH uu. DJIC camonn 15051 1 Bubmorexa HOK
YKHHH. JLYKILHH. https://m.edsoo.ru/ff0ca600
DHeprusi MarHUTHOTO TOJIsI KATYIIKH C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
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[IOKYMEHT NoAnucaH 31eKTPOHHOM MoANUChIO.

TOKOM. DJIEKTPOMAarHUTHOE 110JIe

TexHu4eckue ycTpoucTBa U ux
IIPUMEHEHHUE: IOCTOSIHHBIE MarHUTHI,
9 AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTaPHbIX YaCTHII,
WHJYKIMOHHAs I1eYb

10 O6o6marmuii ypok «MarauTHoe moJe.
DJICKTPOMAarHUTHAS] HHTYKIIUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

KonTponbnas pabota no Teme
11 «MarnutHoe nosie. DJIeKTpOMarHuTHas

WUHIYKIHSD)

bubnuorexa [JOK
https://m.edsoo.ru/ffOcad58

CBO6OI[HBI€ MeXaHUYeCKHe KojieOaHus.

lMapmonunueckue konedanus. YpaBHeHUE bu6nuoreka [JOK
12 . .
TapMOHHMYECKHUX KOJICOaHUH. https://m.edsoo.ru/ffOcaf06
IIpeBpaiienue sHepruu
JlaGopaTtopHast pabota «HcciaenoBanue
13 3aBHCUMOCTH MEPHOAA MAJIBIX KOJIeOaHUi

rpy3a Ha HUTH OT JUIMHBI HUTH U MaccChl
rpy3a»

Konebarenbublit KoHTYp. CBOOOIHBIE
DJIEKTPOMArHUTHBIC KOJICOAHUS B

14 ujeanbHOM KoJleOaTeTbHOM KOHTYpE.
AHaJIOTHUS MEXKy MEXaHUYCCKHUMH U

AIIEKTPOMArHUTHBIMU KOJIEOaHUSIMU

bu6nuorexa [IOK
https://m.edsoo.ru/ffOcb820

®opmyna Tomcona. 3aKOH COXpaHEHUS
15 SHEPruM B HJICATHHOM KOJIe0aTeTbHOM
KOHTYpE

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cb9c4

IIpencraBnenue o 3aTyxaromux
KoseOaHusX. BeIHyKIeHHBIC

16 MexaHH4JecKkue Kojiebanus. Pe3onaHc.
BrinyKeHHBIE 2IEKTPOMAarHUTHBIC
KoJIeOaHUs

bubnunorexa LIOK
https://m.edsoo.ru/ffOcbb86
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[IOKYMEHT NoAnucaH 31eKTPOHHOM MoANUChIO.

[lepemennsiii Tok. CUHYCOUJAIbHBIN
MepEMEHHBIN TOK. MOITHOCTh

17 [IEPEMEHHOT0 TOKA. AMIUIUTY/IHOE U
JEHCTBYIOIEE 3HAYCHHUE CUIIBI TOKA U
HaNPsDKEHUS

but6mmoreka [IOK
https://m.edsoo.ru/ffOcbd34

Tpauncdopmarop. [Iponssozactso,
18 nepeaada u moTpeOIeHUE IICKTPUIESCKOM
SHEPIUU

VYCTpoUCTBO U MPAKTHYECKOE
IIPUMEHEHHUE IEKTPUYECKOrO 3BOHKA,
reHeparopa NepeMEeHHOr0 TOKa, JTUHHUI
JJIeKTponepesayd

19

bubnunoreka LIOK
https://m.edsoo.ru/ff0cc324

DKOJOTUYECKHE PUCKH TTPU TPOU3BOJICTBE
anekTposHeprun. Kynerypa
WCIIOJIb30BAHUS DJICKTPOIHEPTUH B
MMOBCEIHEBHOM KH3HU

20

MexaHn4yeckue BOJHBI, YCIOBHS
pacnpoctpanenus. [lepuona. Cxkopocts
pacnpocTpaHeHus U IJIMHA BOJIHBI.
IlonepeuHble 1 IPOJOJIbHBIE BOJHbI

21

bu6anoreka LIOK
https://m.edsoo.ru/ffOccab4

3Byk. CKOpOCTb 3ByKa. [ pOMKOCTB 3BYyKa.

22 Bricora Tona. TeMOp 3ByKka

bubanoreka LIOK
https://m.edsoo.ru/ffOcccOc

DNeKTPOMarHUTHBIE BOJIHBI, UX CBOMCTBA
23 U ckopocTb. IlIkana anekTpoMarHuTHBIX
BOJIH

bubnunorexa LIOK
https://m.edsoo.ru/ffOccfe0

HpI/IHI_II/IHLI paaruoCBA3U U TCICBUACHU.

24
PazButne cpeacTs cBsa3u. Pagmonokanus

Kontponbnas padora «Konebanus u
BOJIHBI)

25

bubnunorexa LIOK
https://m.edsoo.ru/ffOcc6f8

[IpssMonmHeNHOE pacpoCTpaHEHHE CBETa
26 B OHOPOJHOU cpene. TodeuHbrit
UCTOYHMK cBeTa. JIyd cBeTa

bu6nunorexa LIOK
https://m.edsoo.ru/ff0cd350



https://m.edsoo.ru/ff0cbd34
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
https://m.edsoo.ru/ff0cd350

[IOKYMEHT NoAnucaH 31eKTPOHHOM MoANUChIO.

OTtpaxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cBera. [locTpoenune n3o0paxkeHuit B
TUIOCKOM 3€pKaJie

bubnunoreka LIOK
https://m.edsoo.ru/ff0cd4e0

[Ipenomiienue ceera. [loaHOE BHYyTpEeHHEe
28 oTpaxkenue. [IpenenbHbpIN yroJ MmojaHoro
BHYTPEHHETO OTPAKECHUS

bubnunorexa LIOK
https://m.edsoo.ru/ffOcd7{6

JlabopaTtopHas paborta «M3mepeHue
1OKa3aTeJisl MPEJIOMIICHUS CTEKIIA))

29

but6mmoreka [IOK
https://m.edsoo.ru/ffOcd67a

JIunsel. [TocTpoenne n300pakeHuit B
30 mua3e. DopMyiia TOHKOM JTHH3HI.
YBennueHue JTUH3bI

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

JlaboparopHas pabota «lcciaenoBanue
CBOMCTB M300pKEHUH B JIMH3AX)

31

Hucnepcus ceeta. CII0OXKHBIN COCTaB
32 6enoro cBera. Llet. JJaboparopHas
paborta «HabiroeHue Auciepcun CBETay

33 Nntepdepennus ceta. Audpaxius bubmuoreka [IOK
ceerta. JlnbpakunonHas pemerka https://m.edsoo.ru/ffOced22
34 [Torepe4HOCTh CBETOBBIX BOJIH. bubmuoreka [JOK
Ilonspusanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuueckue mpuOOPsI U yCTPOUCTBA U

YCJI0BHUA UX 0e30macHoro MPUMCHCHUA

['paHuIBl TPUMEHUMOCTH KJIACCUYECKOU
36 MexaHuku. [locTynarsl cnenuanbHoOM
TEOPUU OTHOCUTEILHOCTH

but6mmorekxa [IOK
https://m.edsoo.ru/ff0cf862

OTHOCHUTENBHOCTh OJHOBPEMEHHOCTH.
37 3amenJieHne BpPEMEHH U COKpaIlleHUe
JUTAHEI

but6mmoreka [IOK
https://m.edsoo.ru/ffOcfa42

OHeprusi U UMITYJIbC PEISATUBUCTCKOMN
38 gacTubl. CBSA3b MacChl ¢ SHEPTUEHN U
MMITyJIbCOM. DHEPIHUs MOKOSI

bu6nunorexa LIOK
https://m.edsoo.ru/ffOcfc68
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[IOKYMEHT NoAnucaH 31eKTPOHHOM MoANUChIO.

KonTtponsnas padora «Ontuka. OCHOBBI Bu6muotexa [JOK
39 . .

CIIeIIMaIbHON TEOPUU OTHOCUTEIBLHOCTI) https://m.edsoo.ru/ffOcf6f0
40 ®otonbl. opmyna [1nanka. DHeprus u bubmmoreka [JOK

UMITYIbC HOTOHA https://m.edsoo.ru/ffOcfel6
a1 OTKpBITHE U UCCIIEIOBAHUE bu6muoreka [IOK

dotoaddekra. OnbiTel A. I'. CTomerona

https://m.edsoo.ru/ffOcffc4

3akonsl pororddexra. YpaBHeHUE
42 Onnmreitna s porodddexra. «Kpacnas
rparuiay Gorodddexra

bubnuoreka [IOK
https://m.edsoo.ru/ff0d015e

JlaBnenue ceera. Onwitel [1. H. JIeOenena.

43 o
XUMHYECKOE NEeHCTBUE CBETA

bubnunoreka LIOK
https://m.edsoo.ru/ff0d04a6

TexHu4eckue ycTpoiucTBa u
MPAKTUYECKOEe MPUMEHEHHE:
(doTodIIeMeHT, POTONATIHK, COTHEUHAS
Oarapesi, CBETOANO]]

44

Pemenue 3amau mo reMe «I€MEHTEI

45 o
KBAaHTOBOM ONTHKN»

bubanoreka LIOK
https://m.edsoo.ru/ff0d0302

Mopens atoma Tomcona. OnbBITE
46 Pezepdopna mo paccessHUIO 0-4aCTHII.
[InanerapHas MoJienb aToma

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d091a

47 [Tocrynater bopa

bu6nmorexa LIOK
https://m.edsoo.ru/ff0d0afa

Wznyuenue u norsouieHue GOoTOHOB MPH
48 Iepexo/ie aToMa ¢ OAHOI0 YPOBHS
SHEPIMM Ha Ipyroil. Buasl criekTpos

bubnunorexa LIOK
https://m.edsoo.ru/ff0dOafa

BomaHoBEIe cBOMicTBa yacTull. BoiaHEI fe
Bpoitnsa. KopnyckynisspHO-BOIHOBOM

but6mmorexa [IOK

49 nyanu3M. CIIOHTaHHOE W BBIHYKJICHHOE https://m.edsoo.ru/ff0d0Oca8
U3JIy4eHHE
50 OTKpbITHE PATUOAKTUBHOCTH. OTIBITHI bubnuotexa [JOK

Pesepdopaa no onpeneneHuo cocraa

https://m.edsoo.ru/ffod0fd2
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[IOKYMEHT NoAnucaH 31eKTPOHHOM MoANUChIO.

PaarOaKTUBHOI'O U3JTYUCHUS

51

CaoticTBa anbda-, 6era-, ramma-
u3aydeHus. BiusHue paanoakTHBHOCTH
Ha JKXUBBIC OpFaHI/I3MbI

52

OTKppITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacnan. IIeKTPOHHBIN
U TIO3UTPOHHBIN OeTa-pacnaz. ['amma-
U3ITy4YeHUe

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBA3U HYKJIOHOB B SIIpE.
SInepHsle peakuuu. SnepHblil peakTop.
[Tpobnemsbl, NepCHeKTUBHI,
DKOJIOTUYECKUE ACIIEKTHI IEPHOU
SHEPreTUKU

bubmnoreka IIOK
https://m.edsoo.ru/ff0d1356

54

DyieMeHTapHbIe YacTUllbl. OTKPBITHE
no3utpoHa. Meto sl HaOIIOIeHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrusni cron «®yHaaMeHTanbHbIE
B3anMoeicTBus. EquHCTBO (msznueckoit
KapTUHBI MUPa»

bubanoreka LIOK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3gnoro Heba. Co3Be3ausi, spkue
3BE3/1bI, IUTAHETHI, UX BUJIUMOE JIBUKCHHUE.
ConHeyHas cucTema

56

Connue. ConHeyHast akTUBHOCTb.
Wcrounuk sneprum ConHua u 3BE311

57

3BE3/1bI, UX OCHOBHBIE XapPaKTEPUCTUKH.
3BE3/bI INIABHOM MOCIIEI0BATEIBHOCTH.
BryTpeHHee cTpoeHne 3BE3 .
CoBpeMeHHbIE NPECTABIECHUS O
IIPOUCXO0KICHUH U dBoIronnn CosHIa U
3BE3 )L

58

Mieynsiii [1yre — Hama ['anakruxa.
IMonoxxenue u nerxenue CoyHIIA B



https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

[IOKYMEHT NoAnucaH 31eKTPOHHOM MoANUChIO.

I'anaktuke. I'anakTuku. YEpHbIE IBIPHI B
Apax TaJaKTUK

59

Bcenennas. PasOeranue rajakTuk.
Teopus bosbmoro B3peiBa. Penukrosoe
n3nydeHue. MertarajlakTuka

60

Hepemenusie mpo0ieMbl aCTPOHOMUU

61

KonTponbhas paboTta «1eMEHTHI
ACTPOHOMHMH U aCTPODUIUKI»

62

O6o6maromuii ypok. Pons pusuku n
aCTPOHOMHUH B IKOHOMHYECKOMH,
TEXHOJIOTMYECKOH, COIMATILHOU U
ITHYECKOH cepax NesTeTbHOCTH
YeloBeKa

63

O6o6maromuii ypok. Pons 1 Mmecto
(bU3KUKN U ACTPOHOMHHU B COBPEMEHHOI
Hay4YHOU KapTHHE MHUpa

64

O6o06matomuii ypok. Pons dpuzudeckoit
TeopuHu B (POPMUPOBAHUU MTPEICTABICHUIA
0 (pusmyeckol KapTUHE MHUpa

65

O6o06maromuii ypok. Mecto ¢pusudeckoit
KapTUHBI MUPA B 001IEM Py
COBpeMeHHBIX eCTeCTBCHHO-HaquBIX
MPEJICTABICHUI O IPUPOJIE

66

PesepBHBIi ypok. MarHuTHOE 1oJie.
DJIEKTpOMAarHuTHasl MHIYKIUS

67

Pe3epBHblii ypok. Ontrka. OCHOBBI
CIIELIMAJIbHON TEOPUU OTHOCUTEIBLHOCTH

68

Pesepnsiit ypok. KBantoBas ¢usuka.
DJIEeMEeHTHI aCTPOHOMUU U aCTPOPU3UKU

but6mmorexa [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME

68
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JIOKYMEHT NoAnumcaH 31eKTPOHHOW NOAMNUCHIO.

JOKYMEHT NOJANUCAH 3JIEKTPOHHOHU MOJANUCHIO
MNOJJIMHHOCTDb JOKYMEHTA NOATBEPK/IEHA.

Q(" 4
MNOJANUCH

O6wuit ctatyc noanucu:
CeptuduKar:
Bnapeneu:

Usparens:

Cpok peiicTBus:

[arta u Bpemsa co3gaHusa I

IMPOBEPEHO B ITIPOTPAMME KPUIITOAPM.

MNognucb BepHa
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