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HHOACHUTEJIBHASA 3AIIMCKA

IIporpamMma mo ¢uznke 6a30BOr0 YpOBHS HAa YPOBHE CpedHEro o0Imero odpa3zoBanus pa3paboTaHa Ha OCHOBE TMOJIOKEHUH U TPeOOBaHUH K pe3yIbTaTaM
OCBOGHUSI OCHOBHOW 00pa3oBarenbHOU mporpammsl, npeactaBieHHBIXx B GI'OC COQO, a takke ¢ yuérom (enepanpHOil paboueil mporpaMMBbl BOCTIUTAHUS U
KOHIETIIINK TIpernoAaBanus ydeOHoro mpeamera «®Dusmka» B 00pazoBaTeNbHBIX oOpraHm3anusx Poccuiickoit denepannu, peann3yONINX OCHOBHBIE
o0Opa3oBaTebHbIe TPOTPAMMEIL.

Copep:xkanne TporpamMMmbl 1Mo (U3MKE HAIpaBleHO Ha (DOPMHUPOBAaHWE ECTECTBEHHO-HAYYHOW KapTHUHBI Mupa oOydaromumxcs 10-11 kmaccoB mpu
oOyueHun ux (pusmuke Ha 6a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IEATEIHHOCTHOTO Toaxoaa. [IporpamMma mo ¢usmke cootBeTcTByeT TpeboBanusm GI'OC COO
K TUITAHUPYEMBIM JTUIHOCTHBIM, TIPEAMETHBIM M METANPEIMETHBIM Pe3yJIbTaTaM 00ydeHUSs, a TAKXKE YIUTHIBAET HEOOXOIMMOCTh PeaT3aIiii MEXKIIPEIMETHBIX
CBsI3eH (PU3WKH C €CTECTBEHHO-HAYYHBIMH y4eOHBIMH TIpeaMeTaMH. B Hell ompenensiroTcss OCHOBHBIE LENH M3Y4YeHHS (U3UKHA Ha YPOBHE CpEIHEro OOIIero
00pa3oBaHus, TUTAHUPYEMBIE PE3YIIBTaThl OCBOSHUS Kypca (PM3UKHU: IMYHOCTHBIC, METAIIpEeIMETHBIE, TPeIMETHBIE (Ha 6a30BOM YpPOBHE).

[Iporpamma o ¢pu3MKe BKIIOYACT:

® IUIAHUPYEMBIC PE3yJIbTaThl OCBOCHHS Kypca (pu3uKu Ha 0a30BOM YPOBHE, B TOM YHUCIIC MPEAMETHBIC PE3YJIBTATHI IO TOAaM O0YUCHHUS;

e cozepxaHue yueOHoro npeamera «Duzukay 1mo rogam oOydeHusI.

®du3nka Kak Hayka 0 HanOoJee OOIINX 3aKOHAX MPUPOIBI, BBICTYIIAs B KAUeCTBE y4eOHOT0 MpeMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIN BKIIAJ B CUCTEMY
3HaHUU 00 OkpyxKatorem mupe. IIkompHBIH Kype GU3NKH — CHCTEMOOOPa3yIOMINi 711 €CTECTBEHHO-HAYYHBIX YUeOHBIX MPEIMETOB, IIOCKOIbKY (pU3NYECKHe
3aKOHBI JIe)KaT B OCHOBE IPOIECCOB W SIBICHWH, M3y4YaeMbIX XHMHEH, Omonorueu, ¢puzndeckoir reorpadueir u actpoHomueil. Vcmonp3oBaHne 1 akTUBHOE
MpUMEHEeHUe (PU3NYECKUX 3HAHUI OIpeneNnseT XapakTep W pa3BUTHE Pa3HOOOPa3HBIX TEXHOJOTHH B cepe IHEPreTHKH, TPaHCIOpPTa, OCBOGHHS KOCMOCA,
MOJTyYeHUs] HOBBIX MAaTepUANIOB C 3aJaHHBIMH CBOWCTBaMHU M JPYruX. M3ydeHne (U3NKM BHOCHT OCHOBHOW BKJIaJ B (pOPMHpPOBAHHE €CTECTBEHHO-HAYYHON
KapTUHBI MEpa 00yJaromuxcs, B GOpMHUpOBaHNE YMEHHUH MPUMEHATh HAYYHBIN METO/I ITO3HAHWS TIPH BBHITIOTHEHUHA UMHU YY€OHBIX HCCIIETOBAHMUM.

B ocHOBy kypca ¢u3uMKH a7 YPOBHS CPEIHEr0 OOIIEro OOpa3oBaHUs IOJIOKEH PsJl WUIeH, KOTOphle MOXKHO pPacCMaTpHUBAaTh KaK MPUHIUIBI €ro
TIOCTPOCHHUSL.

Hoes yerocmuocmu. B cOOTBETCTBUY € HEH KypC SBISIETCS JIOTHUECKH 3aBEPIIEHHBIM, OH COJIEPKHUT MaTepHall U3 BCEX pa3/ienoB (hM3HUKH, BKIFOUAET KaK
BOTIPOCHI KITACCHYECKOMN, TaK U COBPEMEHHON (U3UKHU.

Hoesn eenepanuzayuu. B cOOTBETCTBHH ¢ HeW marepwan kypca (pu3uku oObenWHEH BOKPYTr (M3WYECKHX Teopuil. BemymmmM B Kypce SBISETCS
(hopMHUpOBaHUE MPEACTABICHUH O CTPYKTYPHBIX YPOBHSX MaTepUH, BEIIECTBE U IOJIE.

Hoes ecymanumapusayuu. E€ peanuzanus npearnosiaraeT UCIoIb30BaHUE T'yMAaHUTAPHOTO MOTEHIMAa a (YU3NIECKO HayKH, OCMBICTICHUE CBSI3H Pa3BUTHS
¢u3uku ¢ pa3BuTHEM OOIIECTBA, @ TAKXKE C MUPOBO33PEHUECKUMH, HPAaBCTBEHHBIMH U 3KOJIOTMYECKUMH MPOOIEMaMHu.

Hoes: npuxnadnou nanpaeiennocmu. Kypc Qu3uku mpearnonaraeT 3HAKOMCTBO C HIMPOKAM KPYrOM TEXHHYECKHUX W TEXHOJOTMUYECKHX IPHIIOKECHUI
M3yYEHHBIX TEOPHH U 3aKOHOB.

Hoes sxonocuzayuu peannsyercs IMOCPEACTBOM BBEIEHHS 3JIEMEHTOB COJACPXKaHMS, MOCBALIEHHBIX HSKOJOTMYECKMM INpoOJieMaM COBPEMEHHOCTH,
KOTOpbIE CBSI3aHBI C Pa3BUTHEM TEXHUKM W TEXHOJOTMH, a Tarkke OOCYXIEHHUs NpoOIeM pPaluOHAIBHOIO TNPHPOAONOIb30BAHUS M JKOJIOTHYECKOH
0e30macHOCTH.



CrepXHEBBIMH 3JI€MEHTaMH Kypca (GU3UKH Ha YPOBHE CpeaHero odmiero oOpa3oBaHus SBISIOTCS GU3HMUECKHe TeopuH ((popMupoBaHre npeacTaBIeHUH
0 CTPYKType MOCTpOeHHUS (pU3MYecKodl Teopuu, posu (GpyHIaMEHTAIBHBIX 3aKOHOB M NPHUHIMIOB B COBPEMEHHBIX IPEICTABICHHUAX O MPHUPOJE, TPAHUIAX
HNPUMEHHMOCTH TEOPHH, ISl OIIMCAHUS €CTECTBEHHO-HAYYHBIX SBICHHUI U IIPOIIECCOB).

CHCcTeMHO-/IeATENFHOCTHBIM TOAX0J B Kypce (DM3MKM peamu3yercsl MpexkIe BCEro 3a CUéT OpraHu3alliy SKCIEPUMEHTANBbHOW JAEATeNBbHOCTH
oOyyaromuxcsi. s 6a30Boro ypoBHs Kypca (HU3UKH — 3TO HCIOJB30BAHUE CHCTEMBI (PPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB W JIAOOPaTOPHBIX
pabot, KoTopsie B mporpamme o $pusnke o0beANHEHBI B OO CIIMCOK YUEHHUYECKUX MPAaKTHUECKUX paboT. Brigenenne B yka3aHHOM IepeyHe J1a0opaTopHBIX
paboT, mpOBOAMMBIX AJSl KOHTPOJIS M OLICHKH, OCYIIECTBISIETCS Y4acTHHKaMH 00pa30BaTElIbHOTO Mpolecca HCXOIs M3 OCOOEHHOCTEH MIaHWPOBaHHS H
ocHamieHus: kabunera ¢u3uku. [Ipm 3TOM oOecmeuynBaeTcs OBIaIeHHE OOYYAIONIMMHUCS YMEHHWSMU MPOBOAWTH KOCBEHHBIE HM3MEPEHUS, HCCICIOBaHUS
3aBUCUMOCTEN (PU3NUECKUX BETUYUH U TIOCTAHOBKY OIBITOB IO MPOBEPKE MPEAT0KEHHBIX THIIOTE3.

Boinbliioe BHIMaHUE YAETSCTCS PEIICHUIO PACUETHRIX M KaYeCTBEHHBIX 3aad. [Ipu 3ToM A pacyETHBIX 3a/1a4 MPHUOPUTETOM SIBISIOTCS 3a7aqdl C SIBHO
3a7aHHON (PU3MYECKOil MOAEIBIO, TO3BOJISIOIINE TIPUMEHSTh N3YUeHHBIC 3aKOHBI U 3aKOHOMEPHOCTH KaK M3 OJTHOTO pasjiena Kypca, TaK U HHTETpUPYs 3HAHUS
U3 pa3HbIX paznenoB. s KaueCTBEHHBIX 3a/a4 IMPUOPUTETOM SIBISIFOTCS 3alaHusl Ha OOBSICHEHHE MPOTEKaHHs (U3UUECKUX SIBICHUH M IPOIECCOB B
OKpYy>Karolel »u3Hu, Tpedyromnue Bpi0opa Gu3ndeckoi MoJeN U CUTYaluy MPaKTHKO-OPUEHTHPOBAHHOTO XapaKkTepa.

B cootBerctBuu ¢ tpedoBanusivu GI'OC COO k mMarepuanbHO-TEXHHUECKOMY O0ecIieueHHI0 yueOHoro mpoiecca 0a30BbIil ypoBeHb Kypca pu3uku Ha
YPOBHE CpeaHero oOmiero oOpa3oBaHUs JOJDKEH HM3ydaThCs B YCIOBHSIX IMPEIMETHOrO KaOWHeTa (PM3UKU WIM B YCIOBHSAX WHTEIPHUPOBAHHOTO KaOWHETa
NpPEMETOB €CTECTBEHHO-HAYYHOI'O LUKJIa. B kaOuHeTe QU3MKH JOIKHO OBITH HEOOXOAMMOE JTabopaTopHOE 00OpYyIOBaHWE JJISi BHIMOJHEHHS YKAa3aHHBIX B
nporpaMMe 1o (pusrke y4eHHIeCKUX MPaKTUIECKUX paboT U IEMOHCTPAIIMOHHOE 000PYI0BaHHE.

JleMoHCTpaioHHOE 000pyJOBaHKWEe (OPMHUPYETCS B COOTBETCTBUM C HPUHIHMIIOM MHHUMAJIBHOW JIOCTATOYHOCTH M O0ECHEYMBACT IOCTAHOBKY
HEepPEUYHCICHHBIX B MporpaMMe Mo (u3MKe KIIOYEBBIX JIEMOHCTPAMA ISl HMCCIIEAOBAHUS HM3YYaeMbIX SBICHHH W TIPOIECCOB, DMIMPHYECKUX H
(byHIaMEHTAJIbHBIX 3aKOHOB, HX TEXHUYECKUX PUMEHEHHH.

JIabopaTopHOoe 000pyIOBaHHE JUIS YIEHHYECKUX MPAKTHUECKUX PadOT GOpMHUpYETCs B BUJIE TEMATHUECKUX KOMIUICKTOB W oOecrieunBaeTcs B pacuére
OJJTHOTO KOMIUIEKTa Ha JBYX oOOydaromuxcs. TemaTrHueckne KOMIUIEKTHI JIa0OpaTOPHOrO OOOPYHOBAaHUS IOJDKHBI OBITH IMOCTPOSHBI Ha KOMIUIEKCHOM
UCIIOJIb30BaHNH aHAJIOTOBBIX M IIH(POBBIX MPHOOPOB, a TAKIKE KOMITBIOTEPHBIX U3MEPHUTEIBHBIX CUCTEM B BHJIE IHU(POBBIX JIaOOpaTOPHIA.

OCHOBHBIMH TIETISIMH H3Y4YeHUs (PU3HUKHU B 0011IeM 00pa30BaHHU SIBIISIFOTCSL:

e (QopMmupoBaHHE WHTEpeca U CTPEMIICHHS OOYdYaIOMIMXCs K HAYYHOMY H3YYCHHWIO IMPHPOBI, Pa3BUTHE HMX HWHTEJJICKTYAJIBHBIX U TBOPYECKUX

CIIOCOOHOCTEI;

®  pa3BUTHE MPEJICTABICHUH 0 HAYYHOM METO/Ie TIO3HAHMsI M (POPMHUPOBAHUE HUCCIIEIOBATENLCKOTO OTHOIIEHHS K OKPYKAIOIINAM SIBIICHHSM;

e (QopMupoBaHHE HAYYHOTO MHPOBO33PEHUS KaK Pe3yJibTaTa H3y4eHHUsI OCHOB CTPOSHHS MaTepru U (PyHIaMEHTAIILHBIX 3aKOHOB (DU3HKH;

e (QopmupoBaHHe YMEHUH OOBSICHATH SBJICHUS C HCIIONB30BaHHEM (PU3MYECKUX 3HAHUN M HAyYHBIX JIOKAa3aTeIbCTB;

e (QopmupoBaHHE IPEACTABICHUI O POJIM (PUBMKHU I pa3BUTHA IPYTHUX €CTECTBEHHBIX HAYK, TEXHUKU U TEXHOJIOTHH.

Hoctmwkenne 5THX Lenedl oOecrneunBaeTcs pelieHHeM CIeIyIoUIMX 3aJad B Ipolecce H3Y4YeHUs Kypca (U3MKM Ha YPOBHE CpEIHEro OOILIero
00pa3oBaHuUs:



® npHOOpETeHHE CUCTEMBl 3HAHWK 00 OOMMX (HU3NYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX, TEOPHSX, BKIIOUAs MEXaHUKY, MOJCKYISAPHYIO (QH3HKY,
3NIEKTPOANHAMHUKY, KBAHTOBYIO (DU3UKY U 3JIEMEHTHI aCTPOPHU3NKH;

e (QopMupoBaHHE YMEHHH MPUMEHSTh TEOPETUUECKUE 3HAHMA AJS OOBSCHEHUS (PU3NYECKUX SBICHUN B MPUPOJAE W AJS MPHHATHS MPAKTUYECKUX
pellIeHU B TOBCETHEBHOM JKU3HU;

®  OCBOEHHE CITIOCOOOB PEIIEHII Pa3IMIHBIX 33/1a4 C SBHO 33/IaHHOH (PH3MUeCcKOil MOIETBbIO, 33/1a4, ITOIPa3yMEeBaOIINX CAMOCTOSTETFHOE CO3/IaHue
(hm3nyuecKoil MOIeNH, aIeKBAaTHOM YCIIOBUSAM 33/1a4H;

e noHMMaHKHE (PU3NYECKUX OCHOB M MPHUHIUIIOB ACHCTBHS TEXHUUYECKUX YCTPOICTB M TEXHOJIOTHYECKUX IMPOIECCOB, UX BIHMSIHUS HA OKPYKAIOUIYIO
cpeay;

® OBIIAJICHHE METOAAMH CaMOCTOATEIHHOTO TUIAHHUPOBAHHS W MPOBENCHUS (PM3NUIECKUX SKCIIEPHMEHTOB, aHAIM3a W MHTEPIPETanyd WH()OPMAIHH,
OTIpeieNIeHHs JOCTOBEPHOCTH MOTYYEHHOT'O Pe3yIbTaTa;

®  CO37aHue yCIOBUH AJIsl pa3BUTHUSI yMEHHUI POEKTHO-MCCIICI0BATENLCKOM, TBOPUECKON IESTEILHOCTH.

Ha uzyuenue ¢usuku (0a30BbIi ypPOBEHB) Ha YPOBHE cpeaHero obmiero odpa3zoBanus orBoautcs 136 gacos: B 10 kimacce — 68 qacoB (2 yaca B HEZIEIO),

B 11 kiacce — 68 vacoB (2 gaca B HEZIEIIO).



COAEPKAHUE OBYYEHUSA
10 KJIACC

Paznen 1. ®u3nka u MeTOAbI HAYYHOTO MO3HAHUS

®dusnka — Hayka o npuposae. HayuHsle MeTOIbl MO3HAHUS OKpYy’Karollero mupa. Poip 3KcliepUMeHTa M TEOpUU B Ipoliecce MO3HaHMUS MPUPOABL. DKCHEPUMEHT B
¢dumsuke.

MonenmupoBanue GU3NIECKUAX SBICHUN U rporieccoB. Hayunsle runoTessl. @u3ndeckne 3aKOHBI U TCOpHH. [ paHUIBI IPAMEHUMOCTH (GU3NIECKUX 3aKOHOB. [IpuHIHIT
COOTBETCTBUSL.

Posnb u MecTo puznku B GopMHUPOBaHUH COBPEMEHHOM HAYYHON KapTUHBI MUPA, B IPAKTUYECKOHN AEATEIbHOCTH JIIOACH.

Jlemoncmpayuu

Amnarnorossle ¥ IU(POBHIC U3MEPUTETbHBIC IPUOOPHI, KOMITBIOTEPHBIE JATINKH.

Pasgea 2. Mexannka

Tema 1. Kunemamuxa

Mexannueckoe qBrkeHue. OTHOCUTENIBHOCTh MeEXaHU4YeCcKoro ABIbKeHs. CucrtemMa otcuéra. TpaekTopusl.

Ilepememienue, cKOpocTh (CpeAHsAs CKOPOCTh, MTHOBEHHAs CKOPOCTh) M YCKOPEHHE MaTepHalbHONW TOYKH, MX MPOEKIMM Ha OCH CHCTeMBl kKoopauHat. CroxeHue
[EPEMEILEHUN U CI0KEHUE CKOPOCTEH.

PaBHOMEpHOE 1 PaBHOYCKOPEHHOE MPSIMONIMHEIHOE BIDKEeHHUE. [ pad ke 3aBHCUMOCTH KOOPAWHAT, CKOPOCTH, YCKOPEHUS, IyTH U IIePEMEIICH sl MATepHATbHON TOUKH
OT BpPEMEHH.

CBoOoHOE majicHue. Y CKOPEHHE CBOOOIHOTO M CHHS.

Kpusonuaeiinoe apmkeHne. [[BmkeHne MaTepHATEHON TOYKH IO OKPYKHOCTH C ITOCTOSTHHOM TTO0 MOJTYJTI0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JIMHEIHAsE CKOpOCTh. [lepron
1 gacTtoTa oOpamieHus1. LleHTpocTpeMuTeNbEHOE YCKOPEHHE.

TexHUYECKHE YCTPOHCTBA M IIPAKTHYECKOE IIPUMEHEHHE: CITHIOMETP, ABIDKCHIE CHAPSIOB, IIEITHBIC U PeMEHHBIE MIepeIayvu.

Jlemoncmpayuu

Moens CHCTEMBI 0TCYETa, MIDTFOCTPALNS KHHEMATHYSCKIX XapaKTEPUCTHK JBIKEHHUS.

[Ipeobpa3oBaHue MBMKEHUH € UCTIONB30BAaHIEM MPOCTHIX MEXaHH3MOB.

[NageHue Ten B BO3AyXE U B Pa3peKCHHOM IPOCTPAHCTBE.

HabnroneHnue nBmkeHus Tenna, OpOIIEHHOTO MO/ YIJIOM K TOPU30HTY U TOPH30HTAIBHO.

W3mepenne yckopeHHs: CBOOOIHOTO ITa/ICHHSI.

HanpasneHnne ckopocTH pH IBIYKEHUH IO OKPY>KHOCTH.

Yyenuuecxuil sxcnepumenm, nabopamopnvie pabomuol

W3ydenne HepaBHOMEPHOTO IBHKEHHUS C LIENBIO ONMPECTICHU MTHOBEHHON CKOPOCTH.

HccnenoBanne COOTHOIICHUS MEXIY IMyTSAMH, NMPOHAEHHBIMH TEJIOM 3a IMOCIIENOBaTeNbHBIE PaBHBIE MPOMEXYTKH BPEMEHH IPH PAaBHOYCKOPEHHOM JBI)KEHUH C
HayaJlbHOW CKOPOCTHIO, PABHOW HYIIIO.

N3yyeHue ABM>KEHNUS IIAPUKA B BA3KOM XKUIKOCTH.



W3ydenue nBMKEHUS Tea, OPOIICHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuxa

IIpunuun otHocutensHOCTH ["anuines. [1epBbiit 3akoH HeroToHa. IHEpLManbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. [Ipunuun cynepno3unuu cui. Bropoii 3akon HeroToHa 117151 MatepuanbHoil Touku. Tpetuit 3akoH HeloToHA 1711 MaTepuaIbHBIX TOUEK.

3akoH BceMupHOTO TsAroTeHus1. Cuna Tsokectr. [lepBas kocMuuecKkas CKOPOCTb.

Cua ynpyroctu. 3akoH ['yka. Bec Tema.

Tpenue. Bupl TpeHus (MOKos, CKOMbKEHUs, kaueHus ). Cuia tpenus. Cyxoe Tpenue. Criia TpeHUs CKOJIBKCHHS U cuia TpeHus mokos. Kosgdumuent tpenns. Cuna
COTIPOTHBIICHUS TIPU ABUKCHUHU TeJla B AUAKOCTU WU Ta3e.

[octymaTtensHOE U BpamaTeIbHOE IBIKEHHE aOCOIFOTHO TBEPIOTO Tea.

MoMEHT cuJibl OTHOCUTENBHO OCH BpateHus. I1nedo cubl. Y cinoBus paBHOBeCUs TBEPIOTO Tea.

TexHuueckue yCcTpoiicTBa U IPaKTUYECKOE NPUMEHEHHUE : MOAIINITHUKY, ABMXKEHUE HCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SBneHue uHepuuu.

CpaBHeHHE MacC B3aUMOJCHCTBYIONTUX TETI.

Bropoii 3akoH HeroToHa.

Wsmepenue cun.

Cl1o)XeHHUe CHIL.

3aBHCHMOCTB CHITBI YIIPYTOCTH OT Ae(hOPMAIIHHL.

Heecomocts. Bec Tena npu yckOpeHHOM NOABEME U AICHUH.

CpaBHeHUE CHJT TPEHUS TOKOS, KaUYEHUS M CKOJIBKECHHUS.

VYcnoBus paBHOBecus TBEPAOTo Tena. Buasl paBHOBeCHS.

Yuenuueckuii sxcnepumenm, nabopamopsie pabomul

Wzydenue nBmkeHMs OpycKa 1Mo HAaKJIOHHOH IIOCKOCTH.

HccrnenoBanre 3aBUCHMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYXKHHE U PE3MHOBOM 00pasiie, OT UX AehopMaruu.

HccnenoBanue ycioBUil paBHOBECUSI TBEPJOTO TeJla, UMEIOIIET0 OCh BpalCHUSI.

Tema 3. 3aKOHbI COXPAHEHUSL 8 MEXAHUKE

Nmmynbe mMaTtepuanbHON TOYKH (TeNa), CUCTEMBbI MaTepUajbHBIX TOueK. MMIynbC CUIBI M M3MEHEHHE UMITyJbca Tella. 3aKOH COXpaHEHHUS UMIylbca. PeakTuBHOE
JIBIDKEHUE.

PaboTa critbl. MOIITHOCTD CHITBIL.

Kunermueckas 3Heprus MaTepuaibHOM TOukd. Teopema 00 N3MEHEeHNN KHHETHYECKON SHEPTHHL.

[orennmanbras sHeprus. [loTeHManbHas SHEPTHs YIPyTo AehopMupoBaHHO# NpyKUHEL. [loTeHIIMANBHAS SHEPT U TeIa BOIH3H IIOBEPXHOCTH 3EMIIH.

[MoTeHnmanpHpIle ¥ HEMOTCHIMANBbHBIE CHIIBL. CBs3b Pa0OTHI HEMOTCHIMAIBHBIX CHJI C M3MCHCHHEM MEXaHWYECKOH SHEPIHMH CHUCTEMBI TeJ. 3aKOH COXpPaHCHUS
MEXaHUYECKOI SHEPruu.

VYrpyrue u Heynpyrue CTOJIKHOBEHHUS.

TexHuueckue yCTpoHCTBa U MPAKTUUECKOE MPUMEHEHHE: BOJAOMET, KONEP, MPYKUHHBIN MUCTOJIET, ABMKEHUE PAKET.

Jlemoncmpayuu

3aKoH COXpaHEHHS UMITYJIbCa.



PeaxTuBHOE ABHXKEHUE.

Ilepexoa mNoOTeHIMAIBHON SHEPTHH B KUHETUYECKYIO H 00paTHO.

Yuenuuecxuii sxcnepumenm, nabopamopHuie pabonvl

N3y4yenne abCOMOTHO HEYNPYTOTO yAApa C TOMOIIBIO IBYX OJHHAKOBBIX HUTSHBIX MasTHUKOB.

HccnenoBanue cBs3U pabOTHI CHIIBI C UI3MEHEHHEM MEXaHUYECKOH SHEPTHH Tella Ha IIPHIMEPE PaCTSHKEHUS PE3NHOBOTO KTy Ta.

Pazgen 3. MoaekyasipHas pu3uka ¥ TepMOIUHAMHUKA

Tema 1. Ocnogvl MoneKyIApHO-KUHEMUYECKOUl meopuu

OCHOBHBIC TIOJIOKCHHS MOJICKYJIIPHO-KUHETUYECKOM TEOpUHM W WX ONBITHOE OOOCHOBaHWE. bpoyHOBckoe nBmwkeHue. Juddysus. Xapakrtep ABMWKCHUA U
B3aMMOJICHCTBHS YaCTHUI[ BelIecTBa. MOAETH CTPOCHUS Ta30B, KUAKOCTEH W TBEPIBIX TeN W OOBSCHCHHE CBOIMCTB BEIIECTBA HAa OCHOBE ITHX Mojeneil. Macca u pa3Mepsl
Mmonekyn. KonmndectBo Bemectsa. [loctossHras ABoranpo.

TennoBoe paBHOBecue. TemnepaTypa u e€ uzmepenue. [llkana temnepatyp Llenbcus.

Monens uaeansHoro raza. OCHOBHOE ypaBHEHHE MOJIEKYJISIPHO-KHHETUYECKOW TEOPHH UAEaTbHOTO Ta3a. AOGCONIOTHAS TeMIepaTypa Kak Mepa CpelHell KHHETUIEeCKOM
SHEPruM TEIIOBOro JIBMKeHUs dacTull rasza. Illkama temneparyp KenbBuna. ['a3oBble 3akoHbl. YpaBHeHue MenzaeneeBa—Kianeiipona. 3akon JlanpToHa. M3onponeccsl B
H/IeaTbHOM Ta3e ¢ IOCTOSHHBIM KOJIIMYECTBOM BelecTBa. [ padudaeckoe mpencTapieHne H30MPOIIECCOB: H30TEpMa, H30X0pa, H300apa.

TexHUYECKHE yCTPOHCTBA M MPAKTHYECKOE IPAMEHEHHE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OTMbITHI, TOKA3BIBAIOIINE TUCKPETHOE CTPOCHHE BELIECTBA, (POTOrpaduu MOJICKYJI OPraHUUECKUX COCTUHCHHH.

Omebite! 110 MU dy3UH )KUAKOCTEH U ra3oB.

Moaens OpOyHOBCKOTO JIBHYKECHUSI.

Monens onbita llTepHa.

OMBITHI, TOKa3BIBAIOIINE CYIIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aMMOICHCTBHSI.

Moens, HILUTIOCTPUPYIOIIas IPUPOAY JABJICHHUS ra3a Ha CTEHKH COCy/a.

OMBITHI, WIUTFOCTPHUPYIOLINE YPaBHEHUE COCTOSHUS UICATBHOTO Ta3a, H30IPOIIECCHI.

Yyenuueckutl sxcnepumenm, nabopamopuvie pabomuol

Omnpenenenne Macchl BO3/yXa B KIIACCHOW KOMHATe Ha OCHOBE M3MEPEHUN 00hEMa KOMHATHI, JABJICHUS M TEMIIEPATyphl BO3AyXa B HEH.

HccrenoBanne 3aBUCUMOCTH MKy TapaMEeTPaMH COCTOSIHUS Pa3peXeHHOTO ra3a.

Tema 2. OcHo6bt mepmoOUHAMUKU

TepMomuHaMuveckas cucTeMa. BHyTpeHHSII SHEPTHs TEPMOIMHAMHYECKOW CUCTEMBI M CIIOCO0BI € n3MeHeHus. KOoM4ecTBO TeIoTH U paboTa. BHYTpeHHsIsI 3HEprus
OJIHOATOMHOT'0 HJEabHOr0 Ta3a. Bujibl Teruionepenayu: TEIUIONPOBOJHOCTb, KOHBEKLMS, W3IydyeHHUE. YelbHas TEIUIOEMKOCTh BeullecTBa. KoJIMYECTBO TEIUIOTHI NPHU
TeruIoneperaye.

Ionstue 06 ammadaTHOM mporecce. [lepBrlil 3ak0H TepMoaAWHAMUKH. [I[pUMEHEHHEe IepBOro 3aKOHa TEPMOJUHAMUKH K M3omporeccaM. [ padudeckas nHTepnpeTanms
paboThI rasa.

Bropoii 3akoH TepMoanHaMuKH. HeoOpaTUMOCTh IPOIIECCOB B IIPUPOJIE.

TemnoBble MamuHbl. [[pUHIUIBI JEHCTBUS TEIUIOBBIX MamuH. [IpeoOpa3oBaHMs 3HEPTHHM B TEIUIOBBHIX MamuHax. KoadQuiumeHT mone3Horo ACWCTBHUS TEILIOBOM
mamuHbl. [{ukin KapHo u ero xo3dduinent none3noro neicTBrs. DKOIOTHYECKUE TPOOIEMBI TEIUI0OIHEPTETHKH.

TexHUYecKHe yCTPOHCTBA M MPAKTHYECKOE IPUMEHEHHE: IBUTATENIh BHYTPEHHETO CTOPaHUs, OBITOBOW XOJIOAMIBHHK, KOHIUIHOHEP.



Jlemoncmpayuu

V3MeHeHne BHYTPEHHEH SHEPTHH Tea PH COBEPIIEHUN pabOTHI: BBUICT NPOOKHU M3 OYTHIIKH MO AEHCTBHEM C)KaTOTO BO3/yXa, HArpEBaHUE A(pHpa B TaTyHHOU TpyOKe
myTéM TpeHHUs (BHIICOEMOHCTPAIIHS).

V3meHeHne BHYTpEHHEH 3HEPTHH (TEMIIEpaTyphl) TeNa MPHU TEIUIoNepeiaye.

OmbiT 10 a1abaTHOMY PaCcUIMPEHUIO BO3/lyXa (OTIBIT C BO3AYIIHBIM OTHHBOM).

Mopenu napoBoii TypOUHEIL, IBUraTeNsi BHYyTPEHHETO CrOPaHusl, PEaKTUBHOTO JIBUTATEIIsL.

Yuenuuecxuii sxcnepumenm, nabopamopHuie pabonivl

W3mepenue yaenbHOU TEIOEMKOCTH.

Tema 3. Azpecammnute cocmoanus eewgecmea. Dazosvie nepexoovt

[TapooOpazoBanne u koHzaeHcauus. Vcmapenue u kumeHue. AOCONIOTHAasE M OTHOCHUTENbHAs BIAXHOCTh BO3Ayxa. HachlmeHHBIH map. YenpHas TeroTa
napoo0pa3zoBaHus. 3aBUCUMOCTb TEMIIEPATYPbl KUIICHUS OT AaBJICHUSL.

Teépmoe Temo. Kpucrammmueckue u amopdHBIe Tenma. AHH30TPONHS CBOMCTB KpucTauioB. JKuakue Kpuctauiel. CoBpeMeHHBIE MaTepuansl. [lmaBieHume u
KpHUCTaUTH3aIMA. Y IeNbHAs TeIuIoTa uiaBieHns. CyOonnmanms.

YpaBHeH#He TemIoBoro 6anaHca.

TexHUUECKHEe YCTPOWCTBA M MPAKTHUECKOE IPUMEHEHUE: TUTPOMETP U IICHXPOMETP, KAIOPUMETP, TEXHOJIOTHH TOTYICHHS COBPEMEHHBIX MaTePHAaJIOB, B TOM YHCIIE
HaHOMATEPHaJIOB, I HAHOTCXHOJIOTHH.

Llemoncmpayuu

CBolicTBa HACBILLIEHHBIX MTAPOB.

Kurienne mpu noHMXEHHOM ABICHAN.

CriocoObl H3MEPEHHUS BIIAKHOCTH.

HaGmronenve HarpeBaHus 1 MIaBJICHUS KPUCTATUIMUECKOTO BEIIECTBA.

JleMoHCTpanus KPUCTAIUIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHsie padomul

H3MepeHne OTHOCUTEHHOH BIaKHOCTH BO3IyXa.

Pazgen 4. DnexkTpoanHAMHKA
Tema 1. dnekmpocmamuxa

DnexTpu3anys Ted. DIeKTPHISCKui 3apsy. J[Ba BuIa IIEKTPHICCKUX 3apsiaoB. [I[pOBOMHUKH, TUIISKTPUKH U MOTYIIPOBOIHUKU. 3aKOH COXPAHCHHUS IEKTPUIECCKOTO
3apsna.

B3anmopeiictue 3apsio. 3akoH Kynona. Todewnsiii anekTpudeckuid 3apsia. DnekTpudeckoe nojie. Hanpsok€HHOCTE nekTprdeckoro nois. [IpuHun cynepno3uim
3IEKTPUUYECKUX N0JI€H. JINHNY HANPSPKEHHOCTHU 3JIEKTPUYECKOTO OIS,

Pabota cun anextpoctaruueckoro moss. Ilotennman. PasHocTs moTeHnmanos. IIpoBOJHMKM W OMIJIEKTPUKH B JIEKTPOCTATHUECKOM HoJe. JluanekTpudeckast
HNPOHUIAEMOCTb.

SHGK’I‘pOéMKOCTL. KOHHCHcaTOp. QHCK’I‘pOéMKOCTL IIJIOCKOT'O KOHJAEHCATOPA. 3H€pFI/IH 3apsPKEHHOI'O0 KOHACHCATOpa.

TexHn4eckne ycTpOWCTBAa M NMPAKTHUECKOE MIPUMEHEHHE: 3JIEKTPOCKOI, 3JIEKTPOMETp, 3JIEKTPOCTATHUECKas 3alIWTa, 3a3€MJICHHE 3JIEKTPONPHOOpPOB, KOHAEHCATOD,
KOIIMPOBAJIbHBII almapar, CTPyWHbII IPUHTED.

Jlemoncmpayuu



YCeTpoHCTBO ¥ MPUHLIKI ACUCTBUS DJIEKTPOMETPA.

B3aumonelicTBue Ha3IEKTPU30BAaHHbBIX TEIL.

DIEeKTPUUECKOe MOJIe 3aPsHKEHHBIX Tell.

[IpoBOJHMKY B 3JIEKTPOCTATHUECKOM IIOJIE.

DrnexTpocTaTHdecKast 3alIuTa.

JM3IEeKTPUKY B 3JIEKTPOCTATHUECKOM IIOJIE.

3aBUCUMOCTBD JIEKTPOEMKOCTH INIOCKOTO KOHJEHCATOPA OT TUIONIA U TNIACTUH, PACCTOSHUS MKy HUMU U AUDJIEKTPUUECKON MPOHUIIAEMOCTH.

DHeprus 3apsHKeHHOT0 KOHASHCATOpa.

Yuenuueckuit sxcnepumenm, 1abopamopHtsie pabomul

H3mepenue a1eKTpoEMKOCTH KOHICHCATOPA.

Tema 2. Ilocmoannwtit 31exkmpuueckuii mok. Toxku 6 paziuunvix cpedax

DNEKTpUYECKUN TOK. Y CIOBUS CYLIECTBOBAHUS JIEKTPUUECKOro ToKa. Mcrounnku Toka. Cuia Toka. IlocTosIHHBIN TOK.

Hampsokenue. 3akon Oma 1715 yyacTka LeTH.

DNEKTPUUYECKOE CONPOTUBIECHUE. Y IENbHOE COPOTUBIIEHHE BellecTBa. [locnenoBaTenbHOE, MapajljiesIbHOE, CMEIIAHHOE COEAMHEHUE TIPOBOIHUKOB.

Pabora snexrprueckoro Toka. 3akoH Jxoyms—JIeHa. MOMIHOCTE 3MIEKTPUIECKOTO TOKA.

DJIEeKTPOIBIIKYINAS CHIa 1 BHYTPCHHEE COTMPOTUBIICHUE NCTOYHMKA TOKa. 3akoH OMa /Iy TOTHOH (3aMKHYTOH) 2JIeKTprdecKoit nenu. KopoTkoe 3aMbIkaHue.

DNEeKTpOHHAs MPOBOAUMOCTH TBEPBIX METAJUIOB. 3aBUCUMOCTH COMPOTUBIICHUS METAJLIOB OT TeMIepaTypbl. CBEpXIPOBOIUMOCTbD.

OnexTpuuecKuil Tok B Bakyyme. CBOICTBa 3JIEKTPOHHBIX ITy4KOB.

HomymnpoBonuuku. CoOCTBEHHAS M IPUMECHAS IIPOBOAUMOCTS TOTYTIPOBOAHNKOB. CBolicTBa p—N-niepexona. [1omympoBofHIKOBEIE IPHOOPHI.

DNEeKTpUUECKUN TOK B pACTBOPAX M paciiaBax dJEKTPOIUTOB. DNEKTPOIUTHIECKAS TUCCOIMAIINS. DIEKTPOIIH3.

OnexTpuuecKuii Tok B razax. CaMOCTOSITEIbHBIN M HECAMOCTOSITEIbHBIN pa3zpsa. Monaus. [1na3ma.

TexHU4YecKkue YCTPOHCTBA W TPAKTUYECKOE NPUMEHCHHE: aMIlepMeTp, BOJNBTMETP, pEOCTaT, WCTOYHHKHA TOKA, OSJIEKTPOHArpeBaTeNbHBIC  IPHOOPEI,
AJIEKTPOOCBETUTEIIBHBIC TPUOOPHI, TEPMOMETP COMPOTURIICHHUS, BAKYYMHBIH MO/, TEPMHUCTOPHI U (POTOPE3UCTOPHI, MOTYIPOBOTHUKOBBIN U0/, raJIbBAHHKA.

Jlemoncmpayuu

N3mepenue cuibl TOKa U HaNPSHKEHMS.

3aBUCUMOCTb COIPOTUBIIEHUS LIMIUHAPUIECKUX IPOBOJAHUKOB OT JJIMHBI, TUIOIIAIU TONEPEYHOr0 CEYEHUS U MaTepuaa.

CMelnaHHOe COeIMHEHUE POBOIHUKOB.

[Ipsimoe n3mepeHue neKTpoABIKYILEH cuiibl. KopoTkoe 3aMblkaHHe IajlbBAHUYECKOTO 3JIEMEHTA U OLICHKA BHYTPEHHETO COMTPOTUBIICHHUS.

3aBUCUMOCTD COTIPOTHUBIIEHUSI METAIIIOB OT TEMIIEPATYPHI.

ITpoBOANMOCTE AJIEKTPOIIUTOB.

HckpoBoii pa3psia 1 MpOBOAMMOCTE BO3/1yXa.

OIHOCTOPOHHSISI MPOBOUMOCTD JAHOA.

Yyenuuecxuil sxcnepumenm, 1abopamopuvie pabomuol

N3yyeHne cMemaHHOTO COEAMHEHHSI PE3UCTOPOB.

H3mepenue 31eKTpOABMKYIIIEH CHIIBI ICTOYHUKA TOKA U €70 BHYTPEHHETO COMPOTUBIICHHMSI.

Habnronenue snekrposmsa.

MesknpeaMeTHbIe CBSI3H



Wzyuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce ocymiecTBiseTcs ¢ y4ETOM COZIEPIKATEIbHBIX MEXIPEIMETHBIX CBsI3EH ¢ KypcamMu MaTeMaTHKH, OMOJIOTHH,
XMMUH, Teorpa(u 1 TEXHOIOTHH.

Medicnpeomemnvie nousimusi, CBI3aHHBIE C M3YYEHHEM METOJOB HAYYHOT'O IO3HAHMS: SIBIICHHE, HAYYHBIH (haKT, TMIOTE3a, (U3NYecKas BEIWYMHA, 3aKOH, TCOpPHS,
HaOJI0IeHNE, SKCIIEPHMEHT, MOJICIIUPOBAHIE, MOJIENb, U3MEPECHUE.

Mamemamuxka: pelieHne CUCTEMbl ypaBHEHUH, THHEHHAs QyHKINS, mapadoma, Tunep0oia, ux rpaguku 1 CBOHCTBA, TPUTOHOMETPHUUYCCKHE (QYHKIIMU: CHHYC, KOCHHYC,
TaHI€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPHUECKOE TOXKAECTBO, BEKTOPHI U UX MPOEKIIMH Ha OCH KOOPJIUHAT, CJIOKEHHE BEKTOPOB.

Buonocus: MexaHnm4eckoe IBIKEHHE B XHMBOW mpupone, aup¢ysus, 0CMOC, TCIUIOOOMEH XHBBIX OPTaHU3MOB (BHABI TEIUIONEpENadH, TEMIOBOE PAaBHOBECHUE),
3JIEKTPUYECKHE SIBICHUS B )XMBOW IPHPOJIC.

Xumus: TACKPETHOE CTPOCHHE BEIECTBA, CTPOCHHE aTOMOB M MOJICKYJ, MOJb BELIECTBA, MOJSIPHAS Macca, TEIJIOBBIE CBOMCTBA TBEPIBIX TEI, JKUAKOCTEH M Ta3oB,
3JIEKTPUYECKHE CBOMCTBA METAIIIOB, IEKTPOIUTHYECKAS AUCCOLMALINSA, TAIbBAHHKA.

Teocpagpusi: BNaxxHOCTH BO31lyXa, BETPBI, 0apOMETP, TEPMOMETP.

Texnonozus: npeoOpa3oBaHue IBIKCHUH C MCIOJIB30BAHHEM MEXaHHW3MOB, yUET TPEHHS B TEXHHKE, MOAIIMIHMAKH, HCIOIb30BAHNE 3aKOHA COXPAHEHUS MMILYJIbCca B
TeXHHUKE (pakeTa, BOXOMET W ApYTHWe), IBUraTelIb BHYTPEHHErO CrOpaHMA, MapoBast TypOMHA, OBITOBON XOJOAMIBHUK, KOHIUIMOHED, TEXHOJOTHH MOJTYYCHHS COBPEMEHHBIX
MarepuagoB, B TOM 4YHCIE HAHOMATEpHAJIOB, W HAHOTEXHOJIOTHH, 3JEKTPOCTATHYECKas 3alluTa, 3a3eMJICHHUE DIJIEKTPOIPUOOPOB, KCEPOKC, CTPYHHBIA NPHHTEP,
3JIEKTPOHArpeBaTeIbHbIE MPHOOPEI, HIIEKTPOOCBETUTEIbHBIE IPHOOPEI, TATEBAHHKA.

11 KJIACC

Pa3gen 4. DinexkTpoanHaMHKa

Tema 3. Mazrhummoe none. InNeKmpomMazHUMHAsL UHOYKYUSL

ITocrosiHHble MarHuTHl. B3anmonelcTBUEe MOCTOSHHBIX MarHUTOB. MarHutHoe mnoJie. BekTop MarHUTHOW MHAYKUWU. [IpyUHIMD cynepno3uuud MarHUTHBIX MOJEi.
Jluauu MmarauTHOM MHAYKUMU. KapTuHa TUHUI MarHUTHON MHAYKIMH HOJIS MOCTOSIHHBIX MarHUTOB.

MarautHoe ToJie TPOBOJHWKA ¢ TOKOM. KapTWHAa TWHUN WHAYKIMHA MAarHUTHOTO TOJS JUIMHHOTO MPSIMOTO MPOBOJHUKA W 3aMKHYTOTO KOJBIIEBOTO MPOBOJHUKA,
KaTywKH ¢ TokoM. OnelT OpcTtena. B3auMoeiicTBre NpoBOIHUKOB C TOKOM.

Cuna Amnepa, €€ MOJyJib U HalpaBJICHUE.

Cua Jlopenna, e€ MoIyh U HaTpaBiieHUe. J[BrKeHNe 3apsHKeHHON YacTUITRI B OJHOPOAHOM MarHUTHOM ToJie. Pabora crbl JlopeHma.

SIBneHue IeKTPOMarHuTHOM MHAYKIKHU. [I0TOK BEKTOpa MAarHUTHOM MHAYKLIMHU. DJIEKTPOABIIKYILIAS CUJIa MHAYKIMU. 3aKOH AJIEKTpoMarHuTHoU nHaykuuu dapazest.

BuxpeBoe anekTpuueckoe noJie. IAEKTPOABIKYILAS CUila UHAYKIUH B IPOBOJHUKE, IBHKYILEMCS IOCTYATENbHO B OAHOPOJHOM MarHMUTHOM II0JIE.

[Ipasuno Jlenna.

WNHaykTHUBHOCTE. SIBiEHHE CAMOMHAYKIMH. DJIEKTPOABIKYILAS CHIIa CAMOUMHAYKLIUH.

DHeprusi MAarHUTHOTO TOJISI KATYILIKH C TOKOM.

DIEKTPOMAarHUTHOE TOJIE.

TexHuueckue yCTpONCTBa M MPAKTHUYECKOE MPUMEHEHHE: MOCTOSIHHbIE MAarHUTBI, 3JIEKTPOMATHUTHI, 3JIEKTPOJBUIaTeNlb, YCKOPUTENW 3JIEMEHTAPHBIX YacTHI],
WHAYKLIHUOHHAS MeYb.

Jlemoncmpayuu

OmnsIT OpcTena.



OTKJIOHEHUE HIIEKTPOHHOTO ITyYKa MArHUTHBIM TIOJIEM.

JIMHUM MHOYKIUH MarHATHOTO MOJIA.

B3aumMoneiicTBue 1ByX IPOBOJHUKOB C TOKOM.

Cura Ammepa.

[eiictBue cuibl JIopeHIa Ha HOHBI 3JIEKTPOIUTA.

SIBneHue >NeKTpOMarHUTHON MHAYKIUH.

[IpaBuio Jlenua.

3aBHCHMOCTb HJICKTPOABIKYILIEH CHIIBI HHIYKIUH OT CKOPOCTH M3MEHEHHUSI MArHUTHOTO MOTOKA.
SIBneHne caMOMHIYKIUH.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

W3yyeHne MarHuTHOTO TOJIS KATYIIKU C TOKOM.

HccnenoBanne neiicTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.
HccnenoBanue sIBICHNS 3I€KTPOMAarHUTHOW MHAYKIIHH.

Pasnen 5. Kosre0anus v BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoMazHUnHbvle KO1e0anus

Konebarenprast cucrema. CBOOOTHBIE MexXaHWYEeCKHe KoneOanus. ['apMoHmdeckue konebanms. Ilepmon, gacrtora, ammmuryaa u ¢asa xonebanumit. [IpykxuHHBIH
MasTHUK. MaTeMaTH4ecKuil MasTHUK. Y paBHEHHE rapMOHHUYECKHUX KoyieOanui. [IpeBpaleHne sHepruy pu rapMOHHMYECKUX KoJeOaHUsIX.

Konebarenprblii koHTYp. CBOOOIHBIC JIEKTPOMATrHUTHBIE KOJNEOAHWS B HACANHHOM KOJIEOATeIbHOM KOHType. AHAJNOTHA MEXITy MEXaHHUYeCKUMH H
AJIEKTPOMAarHUTHEIMHU Kosiebanusamu. @opmyna TomcoHa. 3aKOH COXpaHEHHs SHEPTUH B HICAIBHOM K0JIeOaTEeIbHOM KOHTYpE.

[IpexacraBnenue o 3aTyxarouux KojaedaHusx. BelHy)kIeHHbIE MexaHUueckue Koniebanus. Pe3onanc. BeIHYykJEHHbBIE 3JIEKTPOMAarHUTHBIE KOJIeOaHUsL.

Ilepemennsiit Tok. CHHYyCONAIBHBIN TIEpeMEHHBIN TOK. MOIIHOCTB TEPEMEHHOT0 ToKa. AMITIUTYIHOE U IeHCTBYIOIIee 3HAUYCHHUE CHUIIBI TOKA M HAIIPSKESHUSL.

Tpaucpopmarop. IIpomsBomcTBO, mepenavya W IMOTPEOJICHHE DIEKTPUICCKON SHEPTHH. OKOJIOTHYSCKHE PHUCKH IPH MPOM3BOJCTBE 3IIEKTpodHepruu. Kymbrypa
WCIOJIb30BaHUS 3JIEKTPOIHEPT UM B IOBCEITHEBHOM JKU3HHU.

TexHuueckne ycTpoHCcTBa M MPaKTHYECKOE IPHUMEHEHHE: 3JIeKTPUUECKUI 3BOHOK, TeHEPaTOp MePEMEHHOT0 TOKA, IMHUH JIeKTpoIepeaad.

Jlemoncmpayuu

HUccrenoBanne mapaMeTpoB KoJieOaTeTbHON CHCTEMBI (TIPY>KIHHBIA HITH MaTeMaTHIECKUH MasSTHHK).

Ha6mronenune 3aTyxatonux kojaeOaHui.

HccrenoBanue CBOMCTB BRIHYKIICHHBIX KOJTCOaHHIA.

HaGmronenne pe3oHanca.

CB00OIHBIEC PNIEKTPOMATHUTHBIE KOJIeOaHMsI.

OcumutorpaMmel (3aBUCUMOCTH CHIIBI TOKA M HaNIPSDKEHUST OT BPEMEHH) JJIsI SJIEKTPOMAarHUTHBIX KOJIeOaHHH.

Pe3onanc npu nocnenoBaTeIbHOM COEIMHEHNN PE3UCTOPA, KATYIIKH UHIYKTUBHOCTH U KOHAEHCATOPA.

Mojens TUHUN 3EKTPONEPeaadH.

Yyenuuecxutl sxcnepumenm, nabopamopnvie pabomuol

HccnenoBanne 3aBUCHMOCTH TIEPHO/IA MaJIbIX KOJIEOAHUI Ipy3a Ha HUTH OT IJTMHBI HUTH U MacChl rpy3a.

HccrenoBanue mepeMeHHOT0 TOKa B IIEMH U3 ITOCIIEI0BATEIbHO COCTNHEHHBIX KOHICHCATOPA, KaTYIIKH M PE3UCTOpa.



Tema 2. Mexanuueckue u 31eKmMpoOMAZHUNHbLE 60JIHbL

MexaHnnueckue BOJHBI, YCJIOBHs pactpocTpaHerus. [lepnon. CkopocTs pacnpocTpaHEHHs U JUIMHA BOJHEL [lomepedHsle W mponoibHBIE BOMHBI. MHTEpdepeHnns u
IUQPaKINT MEXaHTISCKUX BOJH.

3Byk. CkopocTh 3ByKa. [ pomMkocTh 3ByKa. Bricota ToHa. TemOp 3ByKa.

ONEeKTPOMarHUTHBIE BOJHBI. Y CJIOBUS H3IyYEHUs 3JCKTPOMArHUTHBIX BONH. B3anMmHas opmeHTanusi BekTopoB E, B, V B smekrpomarnutHoi#l BonHe. CBoO¥icTBa
3JIEKTPOMArHUTHBIX BOJH: OTpakeHHUE, MPETOMIICHIE, TIOSIpU3aIist, Audpaknus, naTepepernns. CKOpoCTh 3JIEKTPOMAarHUTHBIX BOJH.

IIlkana 3MeKTPOMAarHUTHBIX BOJH. [IpiMeHCHHE 3JICKTPOMATrHUTHBIX BOJIH B TEXHUKE U OBITY.

[IpuHUMIBI paguoCcBsI3u U TeleBUAeHUA. Pagronaokamms.

DIeKTPOMarHUTHOE 3arps3HEHNE OKPY)KAIOMIeH Cpebl.

TexHuyeckue ycTpoHUCTBa U MPAKTUYECKOE MPUMEHEHHE: MY3bIKaIbHbIE HHCTPYMEHTHI, YIIBTPa3BYKOBasi AUATHOCTHKA B TEXHUKE U MEIULIMHE, pajap, paJuonpuEMHIK,
TEJEeBU30p, aHTeHHa, Teaedon, CBU-neub.

Jlemoncmpayuu

O0pa3oBaHue U PacPOCTPAHCHUE MOTIEPEUHBIX U IPOIOJIBHBIX BOJIH.

Komne6omeecs Teno Kak HCTOYHUK 3BYKa.

HabmroneHune oTpakeHUs U MPEIOMIICHUS MEXaHUIECKUX BOJIH.

Habmronenue naTepdepeHINN 1 TUppakIny MEXaHHIECKUX BOJH.

3BYKOBOW PE30HAHC.

HabnromeHue cBsA3H rpOMKOCTH 3BYKa U BEICOTHI TOHA C aMIUIHTYIOW M YaCTOTOM KOJICOaHMI.

HccnenoBanue CBOMCTB 3JICKTPOMArHUTHBIX BOJIH: OTPaXKEHHE, IPEJIOMIICHHE, TTOJISIpU3aLus, AnPpakiys, HTephepeHus.

Tema 3. Onmuka

I'eomeTrpuueckas ontuka. [IpsmonnHeitHoe pacnipocTpaHeHHe cBeTa B OAHOPOAHOM cpene. Jlyu cBera. ToueuHblil HCTOYHUK CBETa.

OTtpaxeHue cBeTa. 3aKOHBI OTPaKEHHA CBETa. [locTpoeHNe H300pakeHUH B IUIOCKOM 3epKale.

[Ipenmomnenne cBera. 3akOHBI TpPENOMIICHHS cBeTa. AOCONIOTHBIA IMOKa3aTenb mpenomieHus. [lomHoe BHyTpeHHee oTpaxkeHHe. [IpelenpHBIH yroda IOJHOTO
BHYTPEHHETO OTPaKCHUSI.

Hucniepcus ceta. CIIOXKHBIN cocTaB Oenoro ceeta. L[Ber.

CoOuparoliie W pacceuBaroiie JuH3bl. ToHKas jguH3a. DOKYCHOE PACCTOSHHE M ONTHYECKas CHJIa TOHKOW JIMH3bL [locTpoeHue M300paKeHH B COOMPAIOIINX U
pacceuBarouux JinH3ax. PopMmysia TOHKOM JIMH3BL. Y BeJIMUEHUE, JaBaeMOe JIMH30M.

IIpenensl npUMEHUMOCTH T€OMETPUYECKOM ONTUKHU.

BomnnoBas ontuka. MHTepdepennus cBeta. KorepeHTHbIE UCTOYHUKA. Y CIIOBHS HAOIIOACHUS MaKCHMYMOB U MUHHMYMOB B MHTEP(EPEHIIMOHHON KapTHHE OT IBYX
CI/IH(I)&SHI)IX KOI'€pE€HTHBIX UCTOYHHUKOB.

Hudpaxmus ceeta. [udpakuronnas pemérka. Y cIoBue HAOIOACHUS INIABHBIX MAKCUMYMOB TIPH TaJICHUA MOHOXPOMATHYECKOTO CBETA HA TUPPAKIUOHHYIO PEHIETKY.

[onspuzauus ceera.

TexHUUECKHE YCTPOWCTBA W TPAKTHUYECKOE IPUMEHEHHE: OYKH, JIyna, (OToammapaT, MPOCKIMOHHBIA ammapar, MUKPOCKOIL, TEJIECKOI, BOJOKOHHAs ONTHKA,
TUQpaKIUOHHAS PEIIETKA, TOJISPOH]T.

Jlemoncmpayuu

[IpssmonmHETHOE pacpoCTpaHeHne, OTpAKEHUE U TperioMiieHre cBeTa. ONTHIecKue MpuoopPHI.

[TonHoe BHyTpeHHEE oTpaxkeHue. Moienb cBeTOBOIa.



HccnenoBanne cBOHCTB N300paKEHUH B JIMH3AX.
Mopenn MUKpOCKOIIA, TENECKOIA.

HaGmonenne nnatepdepeHum cera.

Habnronenue nudpakimu cBeTa.

Habmonenue nucnepcun ceTa.

[NonyueHue crekTpa ¢ MOMOIIBIO IPH3MBI.
[NonyueHne cnekTpa ¢ MOMOIIbIO AUPPAKIIHOHHON PEIIETKH.
HaGmonenue nosispusanuu cBera.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomsi
W3mepenue mmokasaTens MpeioMIICHUS CTEKIIA.
HccrnenoBaHue cBONCTB H300paXKeHUH B TMH3aX.
Habmonenune nucnepcun cBeTa.

Pa3nen 6. OcHOBBI CIENNAIBLHOM TEOPUH OTHOCUTETLHOCTH
I'paHuIpl NPUMEHUMOCTH KJIACCHUECKON MexaHukH. [locTynaTsl crenuanbHON TEOPHUH OTHOCHTEIHHOCTH: WHBAPHUAHTHOCTH MOJIYJISA CKOPOCTH CBETa B BaKyyMe,
MPUHLIMI OTHOCUTENLHOCTH DUHIITENHA.
OTHOCHTENEHOCTH OJHOBPEMEHHOCTH. 3aMe JICHIUE BPEMEHH U COKpAIIICHHUE JIJIIHEI.
DHEeprus U AMITYIIBC PEIIATHUBUCTCKOM YacTHIIBI.
CBsI3b MacCHI C YHEPTUEH U IMITYIIHCOM PENISITHBUCTCKONM YaCTHIIBL. DHEPTUS TTOKOSI.

Paznen 7. KpantoBas puznka
Tema 1. Inemenmut K6AHmMOBOI ONMUKU
®otonsl. Popmyna [1nanka cBs3n SHEPruy POTOHA C €T0 YACTOTONH. DHEPTHUs M UMITYJIbC (POTOHA.
OtkpeiTre U uccaenoBanue ¢Gorodpdekra. Omeiter A. I'. CtoneroBa. 3akoHbBl hoTodddexra. YpaBHeHune JiHmTEHHA M1 doroddderra. «KpacHas rpanuma

tdorordpdexra.

Hasnenue ceera. OmnbiTel I1. H. JleOenena.

XuMHYECKOe AeHcTBUE CBETA.

TexHn4eckue ycTpoicTBa U IPaKTHIECKOE IPUMEHEHHE: (OTOIEMEHT, (POTOJATIHK, COTHEUHas OaTapes, CBETOANO.

Jlemoncmpayuu

®oTo3(heKT Ha ycTaHOBKE ¢ IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEMIHETO (oTodhdeKrTa.

Cseroano.

ComneuHas O6atapest.

Tema 2. Cmpoenue amoma

Monens atoma Tomcona. OmeiTel Pesepdopaa nmo paccesHuro o -gactuil. [lmanerapnas moaens atoma. [loctynatel bopa. M3myuenne n nornomenue (GOTOHOB MpH
MIepexo/ie aToMa ¢ OJJHOTO YPOBHS SHEPTHH Ha Apyroi. Buasl criektpoB. CrieKTp ypoBHEH SHEPTUHU aTOMa BOJIOPOa.



Bonnossle cBoiicTBa yactull. Bonnel ge bpoitnsa. KopmyckynspHo-BoIHOBOM Ayanu3M.

CrnoHTaHHOE U BBIHYKICHHOE N3ITy4CHHE.

TexHUUECKHE yCTPOICTBA U MPAKTHIECKOE IPUMEHEHHE: CIICKTPAIBHBINA aHAIN3 (CIIEKTPOCKOIT), JIa3ep, KBAHTOBEI KOMIBIOTED.

Llemoncmpayuu

Mognens onbiTa Pesepdopra.

OmnpenesneHue JJIMHBI BOJIHEI JIa3epa.

Habmonenne MTMHEHYATHIX CIIEKTPOB H3JTyYEHUSL.

Jlazep.

Yuenuueckuii sxcnepumenm, rabopamopmsvie pabomul

HabnroeHue TuHEHYATOTO CIIEKTpA.

Tema 3. Amomnoe aopo

OKCHEepUMEHTHI, JIOKa3bIBAIOLINE CJIOXKHOCTh CTpoeHus sapa. OTkpwiTHe pamuoakTHBHOCTH. OmnbiTel Pesepdoppa mo ompeneneHdro cocTaBa paJnOAKTHBHOTO
m3nydeHns. CBoicTBa anbda-, 6eTa-, raMMa-u3IIydeHus. BiusHue painoakTHBHOCTH Ha KHUBBIE OPTaHU3MBI.

OTkphITHE IPOTOHA U HeWTpoHa. HykimonHas Monens sapa ['elizenOepra—Banenko. 3apsn sapa. MaccoBoe uncio siipa. M30Torsr.

Anbda-pacnaj. DNeKTPOHHBIN U IIO3UTPOHHBIN OeTa-pacnaz. ['aMMa-u3iaydeHue. 3aKoH paJloaKTHBHOTO pachaja.

OHeprust CBsI3M HYKJIOHOB B siipe. SnepHsie cuibl. Jledekt Macchl sipa.

SInepHeble peakuuu. [lenenue u cCUHTE3 A1ep.

SAnepuslii peaktop. TepMosiaepHslit cunTe3. [IpodaeMbl U IepCeKTUBHL AASPHON SHEPTeTUKU. DKOJIOTHYECKHE aCTIeKThI AJepHON SHEPreTUKH.

OneMeHTapHbIe yacTUIbl. OTKpPBITHE TO3UTPOHA.

Metop1 HAOIIOAEHUS ¥ PETUCTPALIMH SJIEMEHTapHbIX YaCTHII

dyHgaMeHTaNbHbIE B3aUMOeHCTBHS. EMMHCTBO (hM3UUIECKOM KapTHHBI MUpA.

TexHU4eckue yCTpOHCTBA U IPAaKTHIECKOE TPUMEHEHHE: TO3UMETp, Kamepa BuibcoHa, siiepHslil peakTop, arToMHast bomoa.

Jlemoncmpayuu

CuéTunK MOHM3HUPYIOMINX YaCTHII.

Yuenuueckuii sxcnepumenm, nabopamophvie pabomul

HccrnenoBanne TPEKOB 9acTHII (TI0 TOTOBBIM (oTorpadusim).

Pa3znes 8. DireMeHTBI aCTPOHOMUH M ACTPOPUBUKH

Ortansl pa3BUTUS acTpoHOMUH. [IpuKIIafHOE U MUPOBO33PEHUECKOE 3HAUEHUE ACTPOHOMUH.

Bun 3Bé3ga0T0 Heba. Co3Be3nus, sipkue 3BE3/HI, MTIAHETHI, HX BHIUMOE IBHKCHHE.

ConneuHas cucrema.

Comnne. ConHewHas akTUBHOCTB. Mcrounuk sHeprun ConHna W 3BE31. 3BE3MBI, MX OCHOBHBIC XapaKTEPHCTUKHU. J(marpaMMa «CIIeKTpajbHBIN KJIACC — CBETHMOCTBY.
3BE3ABI TIABHOM MOCIENOBATEIFHOCTH. 3aBUCHUMOCTh «Macca — CBETHMOCTBY [UI 3BE3] TJIABHOM MOCIEIOBAaTENbHOCTH. BHyTpeHHee cTpoenme 3BE3a. CoBpeMeHHBIE
MPEACTaBICHUS O IPOUCXOXKICHIH U 3BoJforinH COHIIA ¥ 3BE3/1. DTAIBl KU3HH 3BE3I.

Mueunsrtii [TyTe — nama ["anaktuka. [Tonosxenue n nemxenne Conana B I'anaktuke. Tumsl ranaktuk. Paguoranaktuky u kBa3apsl. YEpHBIE ABIPHI B SApPaX TaTaKTHK.

Bcenennas. Pacumpenue Beenennoid. 3akon Xa06mna. Pasberanue ranaktuk. Teopus bonbuioro B3psiBa. PennkroBoe niimydeHue.

MacmrabHas ctpykTypa Beenennoit. Meraranaktuxa.



Hepeménnsie npo0ieMbl aCTPOHOMUH.

Yuenuuecxue nabnooenus

HaGumonenust HeBOOPYKEHHBIM TJ1a30M C HCIIOJIb30BAaHMEM KOMITBIOTEPHBIX HPUJIOKEHUH Ul ONpeesIeHUs TIOJIOKEHUST HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO JIaTy:
OCHOBHBIE co3Be31s1 CeBEepHOro NMOTyLIapus U ApKUe 3BE3/bI.

Habmronenus B Teneckon JIyHsl, mianeT, Mueunoro Ilytu.

Oodo0maronee NOBTOpeHue

Poinb ¢pu3MKK ¥ aCTPOHOMUM B 9KOHOMHYECKOW, TEXHOJIOTMYECKOH, COIIMANBHON M 3THYECKOH cepax AesTeTbHOCTH YEIOBEKa, POJIb U MECTO (PU3UKU M aCTPOHOMHH B
COBPEMEHHOU Hay4YHOIl KapTHHE MHpa, POJIb PU3NUYECKON TEOPHH B (JOPMUPOBAHHUH TPEJICTABICHUH 0 (PU3NUECKOI KapTHHE MHUpPa, MECTO (hPH3MIECKOH KapTHHBI MUpa B 00IIeM
psIly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUH O MIPUPOIE.

Me:xnpeaMeTHble CBSI3U

W3ydyenue kypca ¢usuku 6a30Boro ypoBHs B 11 Kiacce OCYIIECTBISIETCS ¢ YUETOM COJlepIKaTeIbHBIX MEXIPEIMETHBIX CBS3ei ¢ KypcaMu MaTeMaTHKH, OUOJIOTHH,
XHMUH, Teorpaduu 1 TEXHOJIOTHH.

Medicnpeomemnvie nousimusi, CBSI3aHHBIE ¢ U3y4YEHHUEM METOJIOB HAyYHOTO NO3HAHWUS: SIBJICHWE, Hay4dyHbIH (akT, rMnores3a, pu3ndeckas BEJIMYHMHA, 3aKOH, TEOpHs,
HaOJII0IeHNE, SKCIIEPHMEHT, MOJICIUPOBAHIE, MOJIEINb, U3MEPECHHUE.

Mamemamuxa: pelieHNE CHCTEMBl YpaBHEHHUH, TPUTOHOMETpUUYECKHE (DYHKIUH: CHHYC, KOCHHYC, TAHT'€HC, KOTAHI'€HC, OCHOBHOE TPHIOHOMETPUYECKOE TOXIECTBO,
BCKTOPBI U UX MNPOCKHOHMHW Ha OCHU KOOPJAUHAT, CJIOKCHUE BCKTOPOB, IMPOU3BOAHBLIC 3JIEMCHTAPHBIX q)yHKIIPIi/‘I, IMPpU3HAKHU HOI[O6I/IH TPCYTOJBbHUKOB, OIPCACICHUEC IJIOIIaan
TUTOCKUX (GUTyp U 00BEMA TelL.

buonozus: >nexTpuueckue SBJICHUS B )KUBOU MPUPOJIE, KonebaTeabHbIe IBHKECHUS B )KUBOU IIPUPOJIe, ONTUIECKHE SIBJICHUS B )KUBOM MpHUpoe, AeHCTBHE paJualuy Ha
JKUBBIC OpraHNU3MBbI.

Xumus: CTpOCHHE aTOMOB U MOJIEKYJI, KPUCTAJUINYECKast CTPYKTypa TBEPIBIX TeJI, MEXaHU3MbI 00pa30BaHMs KPUCTAINIMIECKOH PEIIETKY, CIEKTPaIbHbIN aHAJIH3.

Teozpagus: MarHUTHBIE TIOJTIOCA 3€MITH, 3aJI€KH MAarHUTHBIX Py, poTOChEMKA 3eMHOI TOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSICCHUH.

Texnonozus: TAHUY 3JIEKTPOIIEPEaatd, TeHEpaToOp NEPEMEHHOTO TOKA, IICKTPOJABHUIaTelNb, HHAYKIIMOHHAS 11€4b, pajap, PaAnonpuéMHHK, TEIEBU30D, aHTEHHA, Tele(oH,
CBY-nieup, MpOSKIIMOHHBIH ammapar, BOJIOKOHHAs ONTHKA, COIHEYHast OaTapes.



IINIAHUPYEMBIE PE3YJbTATBI OCBOEHUS IPOI'PAMMBI ITIO ®U3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30OBAHUS

OcBoenne yue6HOTO mpenmera «Pusnka» Ha ypoBHE cpemHero odmiero oopasoBanus (6a30BbIil YPOBEHbB) JOIDKHO 00ECIICUNTh JOCTIKCHHE CICAYIOUINX JTNIHOCTHBIX,
MEeTanpeIMETHBIX U PEJAMETHBIX 00pa30BaTeNIbHbIX PE3YIIbTATOB.

JINMUHOCTHBIE PE3YJBbTATHI

Jln4HOCTHBIE pE3yNbTaThl OCBOEHHS Yy4yeOHoro mnpeamera «®Du3MKa» HOIKHBI OTpaXkaTh T'OTOBHOCTh M CHOCOOHOCTh OOYyYaroUIMXCS PYKOBOJCTBOBATHCS
c(OpPMUPOBAHHON BHYTPEHHEH NO3UIMEH JMYHOCTH, CHCTEMOW LEHHOCTHBIX OpPWEHTAlWi, MO3UTHUBHBIX BHYTPEHHHX YOSKIEHHWH, COOTBETCTBYIOUIMX TPaJUIMOHHBIM
[EHHOCTSM POCCHICKOTO OOIIecTBa, paCIIMpPEeHHE >KU3HEHHOTO ONBITa M OIBITAa ICSITEIHHOCTH B TIPOLECCE peaM3allii OCHOBHBIX HAIPaBICHUI BOCIUTATEIbHOU
JIESITENBHOCTH, B TOM YUCJIE B YACTH:

1) rpa:kIaHcKOro BOCHMTAHMSI:

c(hOpMUPOBaHHOCTB IPaXKJAHCKOW MO3ULUK 00Y4YaIOIIErocsi Kak akTHBHOTO M OTBETCTBEHHOT'O YJIeHa POCCUIICKOro 00IIecTBa;

MIPUHATHE TPAIUIIHOHHBIX 00IEUEIOBEICCKAX TYMAaHHCTHICCKUX U IEMOKPAaTHUECKIX IIEHHOCTEIH;

TOTOBHOCTBH BECTH COBMECTHYIO AESATEIHHOCTh B HHTEPECaX I'PaXKIaHCKOro OOIIECTBA, y4aCTBOBATh B CAMOYIIPABIICHUH B 00pa30BaTEIbHON OpraHU3alui;

yMEHHE B3aMMOJICHCTBOBATh C COLMAIbHBIMU HHCTUTYTaMH B COOTBETCTBHHU C UX (QYHKIMSAMH U Ha3HAYCHUEM;

TOTOBHOCTh K TYMaHUTAPHON U BOJIOHTEPCKOU AESTEILHOCTH;

2) IATPUOTUYECKOT0 BOCIIUTAHMSI:

c(hOPMHUPOBAHHOCTD POCCHHUCKON T'PasKAaHCKON WICHTHYHOCTH, MATPHOTH3MA;

LIEHHOCTHOE OTHOIIEHUE K TOCYIapCTBEHHBIM CHMBOJIAM, TOCTIDKEHUSM POCCUHCKUX YIEHBIX B 00J1aCTH (PU3UKH U TEXHUKHY,

3) AYXOBHO-HPABCTBEHHOT'O BOCIUTAHUS:

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHMUSI, STHUECKOTO ITOBEICHNS;

CIOCOOHOCTH OIIEHWBATh CUTYAIMIO U IPUHIMATh OCO3HAHHBIE PEIICHHUs, OPHEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMbI U [IEHHOCTH, B TOM YHUCJIE B J€SITEIBHOCTU
Y4EHOTO;

OCO3HAHHE JTUYHOTO BKJIaJa B MOCTPOSHHUE YCTOHYHUBOTO OYIyIIero;

4) 3cTeTHYeCKOr0 BOCIUTAHUS:

ACTETUYECKOE OTHOIICHUE K MUPY, BKIFOYast SCTCTUKY HAYYHOTO TBOPUECTBA, MPHUCYIIETO (HU3NIECKOI HAyKe;

5) TpyA0BOro BOCHUTAHUSA:

MHTEpEC K Pa3IUIHBIM cepaM npodecCHOHATBEHON 1A TEeTFHOCTH, B TOM YHCIIE CBSI3aHHBIM C (PM3UKOW M TEXHHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIIN BEIOOp OyayImeit
npodeccuu 1 peanr30BbIBaTh COOCTBEHHBIC KM3HEHHbIE TUIAHbI;

TOTOBHOCTB 1 CHOCOOHOCTH K 00pPa30BaHUIO U CaMO0OPa30BaHHUIO B 00JacTH QU3UKH HA IPOTSHKEHUN BCEH XKU3HM;

6) IKOJIOrHYecKOro BOCMUTAHUS:

c(hOpMHUPOBAHHOCTH HKOJIOTHYECKON KYIbTYpBI, 0CO3HAHHE II00aTBHOTO XapaKTepa SKOJIOTHIECKHX IPodIIeM;

IUTAaHUPOBAHKE U OCYILECTBIICHHE ASUCTBUH B OKPYXKAIOLIEH CpeJie Ha OCHOBE 3HAHU LieNlell YCTOMYMBOrO pa3BUTHUS UEIOBEUECTBA;

pacIIupeHne OMbITa AeATEIbHOCTH SKOIOTHYECKOI HallpaBJICHHOCTH Ha OCHOBE MMEIOIINXCS 3HAHUH 0 (PU3UKE;

7) HEHHOCTU HAYYHOT'0 MO3HAHMSI:



c(hOpMHPOBAHHOCTH MUPOBO33PEHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS (PU3NUECKON HAYKH;
OCO3HAaHHE IIEHHOCTH HAayYHOW MAEATEIbHOCTH, TOTOBHOCTH B IIpollecce HM3Y4eHHS (DU3UKH OCYIIECTBIATh IPOEKTHYIO M HCCIECHOBATEIbCKYIO NESITEIBHOCTD
WHIUBHIYaIbHO U B TPYIIIE.

METAINIPEAMETHBIE PE3YJIbTATBI

Ilo3HaBaTe/ibHBbIC YHMBepPCaJbHbIe YueOHbIe AeiicTBUS
Ba3zoBble 1oruveckne AeiicTBus:
CaMOCTOSTENBLHO (hOPMYJIMPOBATH U aKTYaJIM3UPOBATh POOJIEMY, pacCMaTpUBaTh €€ BCECTOPOHHE;
OTIPENETISIT IEN ASSTEIbHOCTH, 3a/1aBaTh MAPaMETPhI U KPUTEPUU UX JOCTIKCHHUS;
BBIABIIATH 3aKOHOMEPHOCTH M TPOTHBOPEYHS B paCCMaTPUBAEMbIX (PU3NUECKHX SIBJICHUAX;
pa3pa6aTI)IBaTb IJIaH pEeIICHUA HpO6HeMLI C y‘-IéTOM aHaJin3a UMCIOINXCS MaTECpHUaJIbHBIX U HEMATCPUAJIbHBIX PECYPCOB;
BHOCHUTDH KOPPEKTUBLI B ACATCIIbHOCTD, OLICHUBATH COOTBECTCTBUC PE3YJILTATOB LICIAM, OLICHNBATH PUCKHN HOCHC}ICTBHﬁ JACATCIBHOCTU,
KOOPAUHUPOBATH U BBITIOJIHATH pa60Ty B YCJIOBUAX P€AJIBHOI'0, BUPTYAJIbHOI'O U KOM6I/IHI/IpOBaHHOFO BSaHMOﬂeﬁCTBHﬂ;
Ppa3BUBATh KPEATUBHOC MBIIIJICHUC IPU PCIICHUN ) KU3HCHHBIX HpO6HeM.
Ba3oBble ucciaenoBarejbCKHe JeHCTBUA.
BJAJICTh HAYYHON TEPMHUHOJIOTHEH, KIIFOUCBBIMH IMMOHATHAMH U METOJaMHU (PU3MUECKOH HAayKu;
BJIaJI€Th HaBBIKAMH y4eOHO-HCCIIEI0BATEIBCKOM U MPOEKTHON IESTENEHOCTH B 007IaCTH (DM3HUKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSTEIILHOMY ITOMCKY METOJIOB
penieHus 3aaad GU3NIECKOTO COJCPIKaHHs, TPUMEHEHHIO PA3IHIHBIX METOIOB ITO3HAHHUS;
BJIaJICTh BUAAMU JCATCIBHOCTH I10 IMOJTYYCHUIO HOBOI'O 3HAHUS, €TO UHTCPIIPETAIIUH, npeo6pa3013aHmo 1 MPUMEHCHUIO B pa3JIMYHbIX y‘IGGHLIX CUTyalusax, B TOM 4UCJIC
MIPY CO3JaHUN YIeOHBIX IPOEKTOB B 00JIACTH (PU3HKH;
BbIABJIATE NPUYUHHO-CJICACTBECHHBIC CBA3U W AKTYyaJM3UPOBATH 3aldady, BbIABUTaTb T'UIIOTE3Y e€ peuicHusA, HAXOAWUTb apTyMEHTBI JIs J0Ka3aTeJIbCTBa CBOUX
YTBEPXKICHHH, 3a1aBaTh apaMeTPhl M KPUTEPUH PEIICHHS;
aHAIN3UPOBATH MOJTyYEHHbIE B XOZI€ PEIICHNMS 3aJa4ll PE3yIbTaThl, KPUTHUECKH OLIEHUBATh MX JOCTOBEPHOCTh, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX YCIIOBHSAX;
CTaBUTH U (popMynupoBaTh COOCTBEHHbIE 33/1a41 B 00pa30BaTEbHOM JEITEIbHOCTH, B TOM YHCIIE TIPH U3yYeHUH (DUBHKH;
JAaBaTb OIICHKY HOBBIM CUTYallUsAM, OLICHUBATH HpI/IO6p6TéHHHﬁ OIIBIT,
YMETH NEPEHOCUTH 3HAHUA 10 (1)1/131/11(6 B IPAKTUYCCKYIO 001acTh KUBHCACATCIbHOCTH,
YMETb HHTETPHUPOBATh 3HAHHS U3 Pa3HBIX yUEOHBIX MMPEIMETOB
BBIIBUTaTh HOBBIE UJIEH, IPEATIAraTh OPUTMHAIBHBIE TOIXOABI U PELLICHHUS;
CTaBUTH NPOOJIEMBI 1 3a/1a4H, JOIYCKAIOUINE aJbTepHATUBHBIE PELICHHS.
Pa6ora c undopmanmeii:
BJIaZleTh HaBBIKAMH IOJy4eHHs HH(POpMAlMU (QHU3UYECKOTO COJEPKaHWS M3 HMCTOYHUKOB DPA3HBIX THUIIOB, CAMOCTOSITEIHO OCYIIECTBISATH IIOWCK, aHAlM3,
CHCTEeMaTH3aLUI0 U MHTEPIIPETANIO HHPOPMAIIMH PA3INYHBIX BUIOB U (GOpPM NpeCcTaBIICHHUS;
OLIEHMBATh JIOCTOBEPHOCTH HH(OPMALHH;
HCII0JIB30BAaTh CPEACTBA I/IH(i)OpMaHI/IOHHI)IX N KOMMYHHUKalTUOHHBIX TEXHOJOTUH B pPCIICHNN KOTHUTUBHBIX, KOMMYHHUKATHUBHBIX W OPraHU3allMOHHBIX 3aja4 C
co0itoieHreM TpeOOBaHUI HIPrOHOMHKH, TEXHUKH 0€30M1aCHOCTH, THTHEHBI, PeCypcocOepeKeHus, IPaBOBBIX U STHYECKUX HOPM, HOPM HH(OpMaIIOHHOM 0€3011acHOCTH;



CO3/1aBaTh TEKCTHl (PM3MUYECKOTO COAEpKaHHUA B passIMuHbIX opmarax ¢ y4éToM HaszHaueHUs] MHGOPMAIMM U IIEJICBOI ayIUTOPHH, BBIOMpas ONTUMaIbHYI0 (Gopmy
MPEICTABICHUS U BU3YaIH3aLUH.

KoMMyHuKAaTHBHBIC YyHHBepcAIbHbIEe YUeOHbIe IeficTBUS:
OCYIIECTBIISITH OOIIEHHE HA YpoKaxX (pU3NKU M BO BHEYPOUHOH AEATEIHHOCTH;
pacIio3HaBaTh MPENOCHIIKY KOH(INKTHBIX CUTYallUi U CMATYaTh KOH(IUKTHI;
Pa3BEPHYTO U JIOTHYHO U3JIaraTh CBOIO TOUYKY 3PEHHMS C HCHOIb30BAHUEM S3BIKOBBIX CPEICTB;
MIOHMMATh U UCTIOJIb30BATh MPEUMYIECTBA KOMaHIHOM N HHANBUYyaIbHON pabOTHI;
BBIOMPATh TEMATHKY U METOJIBI COBMECTHBIX ICHCTBHUH ¢ YIETOM OOIIMX HHTEPECOB X BO3MOXKHOCTEH KaXKJIOT0 WICHA KOJUICKTHBA;
MPUHUMATB IeJTH COBMECTHON AEATEIBHOCTH, OPTraHU30BBIBATh U KOOPAUHUPOBATH AEHCTBHS MO €€ TOCTHXKEHUIO: COCTAaBIIATh IIaH JeHCTBUIL, pacpeaensTh poH ¢
y4€TOM MHEHUH YJaCTHUKOB, 0OCYKAATh PE3YJIbTAThl COBMECTHOH PabOTEHI;
OIIEHMBATh KAYE€CTBO CBOETO BKJIaJa M KaXXJJOr0 Y4aCTHHKAa KOMaH/IbI B OOIIMH pe3yabTaT Mo pa3pabOTaHHBIM KPUTEPHAM;
IIpeAaraTth HOBBIC MPOEKTHI, OLIEHUBAThH UJCH C MO3UIIMY HOBU3HBI, OPUTHHAIBHOCTH, TPAKTHIECKOH 3HAUYMMOCTH;
OCYIIECTBIISITH IIO3UTUBHOE CTPATETHUECKOE OBEICHNUE B PA3IMYHBIX CUTYAIUSIX, IPOSBIATH TBOPUIECTBO U BOOOPaKEHHE, OBITH HHUIIATHBHBIM.

PerynsiTuBHbIe yHUBepcabHbIe YUeOHbIe 1eiicTBUS
Camoopranmuzanusi:
CaMOCTOSATENHO OCYIIECTBIATH MO3HABATEIBHYIO JESATEIBHOCTh B 00IAaCTH (M3UKH M aCTPOHOMHMH, BBIBIIATH MTPOOIEMBI, CTaBUTh M (JOPMYIHPOBATH COOCTBEHHBIC
3a1a4u;
CaMOCTOSITENIFHO COCTAaBIIATh IUIAH PEIICHUS PACUYETHBIX M KAYeCTBEHHBIX 3a/ad, IUIAH BBIOJHEHMS MPAKTHYECKON paboTHl C Yy4ETOM HMEIOIIHXCS PECYpPCOB,
COOCTBEHHBIX BO3MO)KHOCTEH M IPEIIIOYTECHHH;
JIaBaTh OI[CHKY HOBBIM CHUTYaLlHsIM;
pacuupATh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JINYHBIX IIPEIIOYTCHNUI;
JIe7IaTh OCO3HAHHBII BBIOOD, apryMEHTHPOBATh €ro, OpaTh Ha ce0st OTBETCTBEHHOCTD 32 PELICHHE;
OIICHUBATh IPHOOPETEHHBII OMBIT,
croco6cTBOBaTh (POPMHUPOBAHHIO H MTPOSIBIICHUIO IPYIULINH B 001aCTH (DPU3UKH, TOCTOSTHHO MOBBIIIATH CBOI 00pa30BaTeIbHBIN U KyJIbTYPHBII YPOBEHb.
CaMOKOHTPOJIb, IMOLIOHATBHBIN MHTEIIEKT:
JIaBaTh OLIEHKY HOBBIM CUTYallUsM, BHOCUTh KOPPEKTHUBBI B I€ATEIbHOCTb, OLEHUBATH COOTBETCTBUE PE3YNIBTATOB LIENSM;
BJIAJIETh HaBBIKAMH [I03HABATEIILHOM Pe(UICKCHH KaK OCO3HAHUS COBEPIIAEMBIX JICHCTBHUI 1 MBICIIUTENBHBIX TIPOLIECCOB, UX PE3YJIBTATOB M OCHOBAHMH;
UCTIONIb30BaTh NPUEMBI pe(IEKCHH ISl OLIEHKH CHTYaIMH, BHIOOpa BEPHOTO PEIllCHHUS;
YMETb OLIEHUBATh PHCKH U CBOCBPEMEHHO MPHHUMATh PEIICHNS 10 UX CHIDKCHHIO;
MIPUHUMATH MOTHBBI M ApTYMEHTHI APYTHX MIPH aHAJIM3€ PE3YyIbTATOB AEATEIFHOCTH;
NIPUHUMATH ce0sl, HOHUMas CBOM HEJAOCTATKH U JOCTOMHCTBA;
MIPUHUMATh MOTHBBI M ApTYMEHTHI APYTHX MIPH aHAJII3€E PE3YyIbTATOB AEATEIFHOCTH;
MIPU3HABAThH CBOE MPABO M MIPABO APYTHX HA OIIMOKH.



B npouecce 1ocTKEeHUS IMYHOCTHBIX PE3yIbTaTOB OCBOCHUS ITPOTPaMMBI 110 (PU3MKE JJIsl YPOBHS CpeJHEro oouiero oopasoBanus y 00y4arommxcs COBEpIICHCTBYETCS
SMOIMOHANBHBIN HHTEIJIEKT, IPEIOJIaralonii c)opMHpOBaHHOCTS:

CaMOCO3HaHWUsI, BKIIIOYAIOIIEr0 CIOCOOHOCTh MOHUMATh CBOE AIMOIIMOHAILHOE COCTOSIHUE, BUIETh HAIIPABJICHHsI Pa3BUTHS COOCTBEHHON SMOLMOHAJIBLHOM cepsl, ObITh
YBEpEeHHBIM B cebe;

CaMOpETYIMPOBAaHNUS, BKIFOYAIOIIETO CAMOKOHTPOJIb, YMEHHE NMPHUHUMATh OTBETCTBEHHOCTh 33 CBOE IMOBEACHHE, CIOCOOHOCTh aJaNTHPOBATHCS K 3MOLIMOHAIBHBIM
W3MEHEHHSIM U TIPOSIBIISATH THOKOCTH, OBITH OTKPBITHIM HOBOMY;

BHYTPCHHEH MOTHBAIMM, BKJIIOYAIOIIEH CTPEMJIEHHE K [OCTIDKCHHIO LEIM W YCIeXy, ONTHMHU3M, HHUIMATHBHOCTb, YMEHHE [CHCTBOBATh MCXOIAS M3 CBOHX
BO3MOKHOCTEH;

OMIIaTHH, BKJIFOJAIOIICH CITOCOOHOCTH TOHUMATD OMOIIMOHAJIIBHOE COCTOAHUE APYTUX, YIYUTBIBATH €0 IIPU OCYIIECTBICHUN 06H.I€HI/IH, CIIOCOOHOCTh K COYYBCTBHIO U
COIIEPEIKNBAHUIO,

COIMAJIbHBIX HABBIKOB, BKIIFOUAKOIIUX CITOCOOHOCTE BBICTpanBaTh OTHOIOCHUS C APYTUMU JIIOAbMH, 3a6OTI/ITLCH, IMPOABJIATH UHTEPEC U pa3peiiaTb KOH(bHHKTLI.

INPEAMETHBIE PE3YJIBTATBI

K xoHny 00yuenus B 10 kiacce npejMeTHbIE pe3yJIbTaThl Ha 0a30BOM YPOBHE JIOJKHBI OTPaXkaTh CHOPMUPOBAHHOCTH Yy O0YYAIOIINXCS YMEHUIL:

JIEMOHCTPHPOBATh HA MPUMEPax PoJib U MeCTO (PU3UKH B ()OPMHUPOBAHUH COBPEMEHHOH HAayYHOH KapTHHBI MUpA, B Pa3BUTHH COBPEMEHHOW TEXHHKHU W TEXHOJIOTHH, B
MPaKTUYECKOH AESATEIbHOCTH JIOJENH;

YUUTBHIBATh TPAHMIBI IPUMEHEHHUS N3YUCHHBIX (PU3MUECKUX MOJICNICH: MaTepralibHas TOYKa, HHEpLIUaIbHAs CHCTEMa OTc4ETa, aOCOMIOTHO TBEPIOE TEJO, NACAIBHBIH
ra3, MOZEJIN CTPOCHUS I'a30B, KHUIKOCTEH M TBEPIBIX TEJ, TOUCUHBIN IEKTPUUECKHUH 3apsi PU pelieHuH GU3MYECKUX 3a71ay;

pacro3HaBaTh (U3MYECKHE SBICHUS (IIPOLECCH) W OOBACHATH MX Ha OCHOBE 3aKOHOB MEXaHWKH, MOJICKYJSIPHO-KHHETHYECKOW TEOPHUHM CTPOEHHS BEIIeCTBa U
JJIEKTPOJMHAMHKH: PaBHOMEPHOE M PaBHOYCKOPEHHOE NPSIMOJIMHEHHOE IBIKEHHE, CBOOOIHOE IMaJIeHHE Tel, JIBIDKCHHE 10 OKPYXHOCTH, WHEPLUs, B3aMMOJECHCTBHE Tell,
muddy3us, OpOyHOBCKOE JABMIKEHHE, CTPOCHHUE XHMIKOCTeH W TBEPIBIX TeJ, U3MEHeHHe 00bEMa Ted Npu HarpeBaHuH (OXJaXIEHHH), TEIUIOBOE paBHOBECHE, HCIIApEHUE,
KOHJIEHCALlUs, TUIaBJICHNE, KPUCTAIUIM3ALUs, KHIICHHE, BIaKHOCTh BO3/1yXa, IIOBBIIICHUE JTaBICHUS Ta3a MPH €ro HarpeBaHUM B 3aKPBITOM COCY/JIE, CBSI3b MEXIY MapaMeTpaMu
COCTOSIHUS Ta3a B M30IPOoLeccax, JEKTPU3alus Tell, B3aUMOJEUCTBUE 3apsI0B;

OIMCHIBATH MEXaHWYECKOE JBIDKCHUE, HCIIONb3Ys (PM3NUECKHE BEIMYMHBI: KOOPJUHATA, MyTh, IIEPEMEIICHHE, CKOPOCTh, YCKOPEHHE, Macca Tela, CHila, UMITYJIbC Tela,
KUHETHUYEeCKasi DHEprus, IOTCHIMAIbHAs DHEPrHs, MeXaHuueckas padoTa, MeXaHWuYecKas MOIIHOCTb, IpPU OMHCAHWU IPAaBHJIBHO TPAKTOBaTh (H3MYECKUH CMBICI
UCIIOJIb3YEMBIX BEJIMYHMH, HX 0003HAUCHHS U €IMHUIIBI, HAXOIUTh (POPMYJIbI, CBA3BIBAIONINE JAHHYIO (PU3HUECKYIO BEHMIHHY C JPYTMMHU BEIHIHMHAMH,

OIUCHIBATh M3YYEHHbIE TEIJIOBBIC CBOMCTBA TEJ W TEIUIOBBIE SBICHUS, WCIIONB3Yys (PM3NUECKHE BEIUYMHBL JaBJICHHE ra3a, TeMIlepaTypa, CpPeAHss KHHEeTHYecKas
SHEPrus XaOTHYECKOTO ABIKEHHS MOJIEKYJI, CPEJHEKBAJApPATHYHAS CKOPOCTH MOJIEKYJ, KOIMYECTBO TEIUIOTH, BHYTPEHHSS dHEprus, padora rasza, Ko3(QHUIMEHT MOJIE3HOTO
JEHCTBUS TEIUIOBOTO JIBUTATEINS; MPH OTMHMCAHUH IPABMIBHO TPAKTOBATH (PU3MUYCCKUH CMBICH HCIIONB3YEMbIX BEITHYMH, MX 0003HAUYEHHUS W €OUHMIIBI, HAXOAWTh (HOPMYIIBI,
CBSI3BIBAIONIME JAHHYIO (DU3NYECKYIO BEJIMUYMHY C IPYTUMHU BEIHMIHHAM;

ONHCHIBATh HM3YYCHHBIE JJIEKTPUUYECKHE CBOWCTBA BEIIECTBA M JJIEKTPUUECCKHE SBICHUS (TIPOLECCHI), UCIIONB3YS (U3MUECKHE BEIUYMHBI: DIIEKTPUUCCKUH 3apsil,
3JIEKTPUUYECKOE I0JIe, HANPSHKEHHOCTh MOJI, TOTEHIHAN, Pa3HOCTh HMOTEHIIMAIOB; MIPH OMHCAHWU MPAaBUIBHO TPAKTOBATh (PU3MUECKUH CMBICT HCIIONB3YEMBIX BEJMYMH, X
0003HaUEHHNS ¥ €IMHMIIBI; YKA3bIBAaTh (DOPMYJIBI, CBSA3BIBAIOIINE JAHHYIO (M3MUYECKYIO BEINUYHUHY C APYTHMH BEINYNHAMU;

aHAIM3MPOBATh (PU3NUECKUE MPOLECCHl U SIBJICHUS, UCTIONb3Ysl (M3MUYECKUE 3aKOHBI U NPHHIMIBL 3aKOH BceMupHoro Tsrorenus, I, I u Il 3akonst HetoToHa, 3akoH
COXpaHEHMS MEXaHWYECKOI PHEpruy, 3aKOH COXPAaHCHHS MMITYJIbCa, MPHHIUN CYNEPIO3UINN CHII, IPUHIUII PaBHOIIPABUSA WHEPIIMATBHBIX CHCTEM OTCUETA, MOJIEKYJISIPHO-



KUHETHUYECKYIO TEOPUIO CTPOCHUS BEILIECTBA, Ia30BbIE 3aKOHBI, CBS3b CpPEHEH KMHETHYECKOI SHEPIUHU TEIUIOBOTO JIBMXKEHHUSI MOJIEKYJI C aDCOJIIOTHON TeMIlepaTypoH, IepBbIi
3aKOH TEPMOIMHAMHUKH, 3aKOH COXPAaHEHHS SJICKTPHUYCSCKOrO 3apsna, 3akoH KyloHa, mpw STOM pa3nudaTh CIOBECHYIO (POPMYITHPOBKY 3aKOHA, €ro MaTeMaTHYeCcKOoe
BBIP@XKECHHUE U YCIIOBUS (TpaHUIIbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHSTH OCHOBHBIC NMPHHIMITBI JIEHCTBHUS MalIWH, PUOOPOB W TEXHUYECKUX YCTPOMCTB; PasziMyaTh yCIOBHs MX 0E30IacHOTO HMCIOJIb30BaHUS B ITOBCEIHEBHOI
JKU3HH;

BBINOJHATH YKCIIEPUMEHTHI 110 MCCIIEIOBAHUIO (PM3MUIECKUX SIBJICHUH U IPOIECCOB C MCIOJIB30BAHMEM MPSIMBIX M KOCBEHHBIX U3MEPEHUM, ITPU 3TOM (OpMYIHPOBATH
npobJeMy/3agady U TUIoTe3y YIeOHOT0 SKCIIEpUMEHTa, COOMPATh YCTAHOBKY U3 MPEIOKEHHOTO 000PYAOBaHHUS, IPOBOIUTH OIIBIT B (JOPMYINPOBATH BBHIBOJIEI,

OCYILECTBIIATh NPSIMBIC M KOCBEHHBIC W3MEPEHUS (M3MUECKUX BEIHYHH, IPH 3TOM BBEIOMPATH ONTHUMAJIBHEIN CIIOCO0 M3MEPEHHS M HCIIOIB30BATH U3BECTHBIC METOIBI
OLICHKH NOTPEIIHOCTEN U3MEPEHNUI;

UCCIeI0OBaTh 3aBUCHMOCTH MeXIy (HU3NYEeCKUMH BEIMYMHAMHU C HCIOJIb30BAaHMEM NPSMBIX HW3MEPEHHH, NPH 3TOM KOHCTPYHUPOBATH YCTaHOBKY, (MKCHUPOBATH
PE3yJIbTATHI MIOJyYSHHON 3aBUCMMOCTH (DU3NUECKUX BEJIMYHMH B BUJE TaOIHI M rpadUKOB, A€aTh BEIBOJBI 10 pe3y/IbTaTaM HCCIIeIOBAHUS;

coOmoaaTh mpasmia 0€30IacHOTO TPYAa IPH MPOBEIACHUN UCCICAOBAaHUN B paMKaX yd4eOHOTO 3KCIIEPUMEHTa, YaeOHO-MCCIEeIOBATENBECKOM U MPOSKTHON e TeTbHOCTH
C HCIIOJIb30BaHNEM H3MEPHUTEIBHBIX YCTPOICTB U 1a00paTOPHOTO 000PYIOBAHNS;

peuiate pacuéTHbIE 3a7a4yM C SBHO 3aJaHHON (M3MYECKOW MOJEINbIO, MCTIONB3Yys (pU3NYecKUe 3aKOHBI M TMPHHIMIBI, HA OCHOBE aHAJIM3a YCJIOBHS 33/1aud BBIOMPATh
(u3MYECKyI0 MOJIETIb, BBIICIATh (U3MUECKUE BETUUUHBI U (POPMYJIbI, HEOOXOIUMBIE JUIsl €€ pelleH s, IPOBOJUTD PAacUEThl U OLCHUBATH PEATBHOCTH TIOJIyYEHHOTO 3HAUCHHMS
(hu3HIecKoil BeIMYUHEI;

pemaTh KaueCTBeHHBIC 331a49H: BRICTPANBATD JJOTMYCCKH HEMIPOTHBOPEUHBYIO IIETIOUKY PACCYKACHUI ¢ OTIOPOI Ha N3ydeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U (PH3MUYCCKHUC
SIBIICHUS,;

UCIIONIb30BaTh TIPH pEIICHHH YYeOHBIX 3a/la4 COBpEMEHHble MH()OPMALMOHHBIE TEXHOJOTMU ISl MOWCKA, CTPYKTYPUPOBaHHsS, WHTEPIPETAlMH U MpEeJCTaBICHHS
y4eOHOI U Hay9IHO-TIOMYIISIPHON HH(POPMAIIHH, ITOTyYSHHOH U3 Pa3IMYHBIX HCTOYHIKOB, KPUTUIECKU aHATH3UPOBATH MOTyIaeMy0 HHPOPMAIIHIO;

NPUBOAMTH MPUMEPHI BKJIA/Ia POCCHUHUCKUX M 3apyOe)KHBIX YUEHBIX-(DU3MKOB B Pa3BUTHE HAYKH, OOBSICHEHHE MPOIECCOB OKPYKAIOIIEr0 MUpa, B Pa3BUTHE TEXHUKH U
TEXHOJIOTHI;

UCIIOJNIb30BaTh TEOPETHYECKHEe 3HAHWS 1O (HM3MKEe B IOBCEAHEBHOI JKM3HM JUIsi oOecrieueHMs 0€301MacHOCTH NHpH oOpalieHHH ¢ NPHOOpaMU M TEXHUYECKHMH
YCTPONCTBAMH, JUISI COXpPAHEHHS 3I0POBbS U COOJIFOIEHUS HOPM IKOJIOTHYECKOT O TIOBEICHUS B OKPY KaIOIIeH Cpeie;

paboTaTh B IpyNIe C BBIIOJIHEHHEM DPA3IHUYHBIX COIMAJBHBIX POJIEH, MIaHUPOBATh PabOTy TPYMIIBI, PAIMOHAIBHO pPACHpenessTh O00S3aHHOCTH M IJIAHHPOBAThH
JeSTeTHHOCTD B HECTAHAAPTHBIX CHTYaIUAX, a[CKBATHO OLEHUBATH BKJIA] KQXKJOT'0 U3 YIaCTHHKOB TPYIITEI B PEIICHUE PACCMATPUBAEMON TPOOIIEMEI.

K xoHity o0yuenus B 11 ki1acce npeaMeTHBIC pe3yJIbTaThl HA 0A30BOM YPOBHE JIOJIKHBI OTPaKaTh CPOPMHUPOBAHHOCTH Y 00YUAIOIIUXCS YMCHUM:

JIEMOHCTPHPOBATh HA MIPUMEpPax pPoJib U MECTO (GU3UKH B (POPMHUPOBAHIH COBPEMEHHON HAyYHOH KapTHHBI MHpPa, B Pa3BUTUH COBPEMEHHOW TEXHHKH U TEXHOJIOTHIL, B
MIPAKTUYECKOH JIeITETHLHOCTH JIFOJIEH, IIEIOCTHOCTh M €IUHCTBO (PU3MUECKON KapTUHBI MHUPA;

YYUTHIBATh TPAHUIIEI IPUMEHEHHUS U3yUCHHBIX (PU3NIECKUX MOJEICH: TOUSUHBIN SIeKTPUIECKUN 3apsl, Tyd CBETa, TOUEYHBI NCTOYHHUK CBETA, SJIEpHAs MOJEIh aTOMa,
HYKJIOHHAs1 MOJIEJIb AaTOMHOTO si7ipa IPU peleHnH (PU3NUECKHUX 3a71ad;

pacmo3HaBaTh (GHU3NYECKHE SBICHHS (IIPOIECChl) M OOBSICHATH WX Ha OCHOBE 3aKOHOB AJIEKTPOAMHAMHUKH W KBAaHTOBOW (DH3UKH: IJIEKTPHUYECKas MPOBOIUMOCTD,
TEIUIOBOE, CBETOBOE, XUMHUUECKOE, MAaTHUTHOE JICHCTBHS TOKA, B3aMMOACHCTBIE MAarHUTOB, AIEKTPOMarHUTHAS HHAYKIHS, IeHiCTBHE MAarHUTHOTO TOJISL HA TIPOBOAHUK C TOKOM
W JBIKYIIMICS 3apsijl, 3J1€KTPOMAarHUTHBIE KOJIEOaHUs M BOJHBI, NPSMOJIMHEHHOE PacHpOCTpaHEHHE CBETa, OTpPaKeHHE, IpesloMiIeHHe, nHTrepdepeHnus, nudpakuus u
HOJSIpU3alisl CBETa, JHUCHEpPCHs CBeTa, (oTrodnekTpuueckuil 3pdekr (potorddekT), cBEeTOBOE maBieHHE, BOSHWKHOBEHHE JHMHEHYAaTOro CIEKTpa aromMa BOJAOPOJa,
€CTECTBEHHAs M HCKYCCTBEHHAsI PalNOaKTHBHOCTE;



OIUCHIBATh M3YyYCHHBIC CBOMCTBAa BeIECTBA (DJIEKTPHUUYECKHUE, MAarHUTHBIC, ONTHYECKHE, DJIEKTPUYECKYI0O NPOBOJMMOCTH PA3NUYHBIX CpPEl) U 3JICKTPOMArHUTHBIC
ABJIECHUS (IIPOLECCHI), HCIONB3YS (U3MUECKHE BEIMYMHBI: SIICKTPHUUECKUN 3apsf, CHJIa TOKA, DJIEKTPUYECKOE HANpPSDKEHUE, SJIEKTPUYECKOE COMPOTHUBIICHHE, Pa3HOCTh
MOTEHIMAJIOB, AJIEKTPOABIKYINAS CHia, paboTa TOKAa, MHAYKIMS MAarHUTHOTO MOJs, cuila Amrepa, cuia JlopeHna, WHIYKTUBHOCTh KaTyLIKH, SHEPTHUs JJIEKTPHYECKOTO U
MarHMTHOTO IIOJIEH, MEPHO/ M 4acTOTa KoyeOaHHH B KoyeOaTeIbHOM KOHTYpE, 3apsij M CHiIa TOKa B IPOIECCe FAPMOHMYECKUX DIIEKTPOMArHUTHBIX KojeOaHuil, GokycHoe
paccTosiHME M ONTHYECKasl CHiIA JIMH3BI, IPH ONHCAHWM NPABHIBHO TPAKTOBATh (PM3MUYECKUH CMBICT HCIOJIB3YEMBIX BEIMYHH, UX OOO3HAYECHUS W CAWHUIBI, yKa3bIBATh
(hopMyJIBI, CBA3BIBAIOIINE TAHHYIO (PM3UYECKYIO BEJINYUHY C APYTUMH BEINYNHAMUY;

OIMCHIBATh N3yYCHHBIC KBAHTOBBIC SBICHHSA W IIPOILECCHI, UCTIONB3Ysl (PU3NUECKHE BEIHMUYMHBL CKOPOCTh AJICKTPOMArHUTHBIX BOJIH, AJMHA BOJHBI M 9acTOTa CBETA,
SHEPrusi U UMIYJbC (OTOHA, IEPUO]] MOJypaciaja, SJHEPTUsl CBA3H aTOMHBIX sep, PU ONMCAHWH MPAaBUIIHO TPAKTOBATh (PU3MUECKHHA CMBICT HCIIOIb3YEMbIX BEJIMYHH, UX
0003HaUCHNS M SIMHHMIIBI, YKa3bIBaTh ()OPMYJIBI, CBA3BIBAIOINNE JAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMH BEITUMUYMHAMY, BBITUCISITH 3HAUCHUE (PU3NUECKOI BENNYNHBI,

aHATM3MPOBATh (U3WUECCKUE TPOIECCHl M SABICHUS, HCIONb3Yys (HU3MUECKUE 3aKOHBI M NPUHOMOBL 3akoH OMa, 3aKOHBI INOCIEIOBATENBHOTO W IapauIeIbHOTO
COEJIMHEHUs IPOBOAHUKOB, 3aK0H Jlxoyna—JIeHna, 3aK0H 3JIEKTPOMAarHUTHOW HWHAYKIIUH, 3aKOH MPSIMOJIMHEHHOTO paclipoCTPaHEHHS CBETa, 3aKOHBI OTPayKEHHsI CBETa, 3aKOHBI
NpeIOMIICHHS CBETa, ypaBHeHUe DiHIITEHHA 11 poToaddexTa, 3aKOH COXpaHEHHUS SHEPTHH, 3aKOH COXPAHEHHSI UMITYJIbCa, 3aKOH COXPAHEHUsI AJIEKTPUUECKOT0 3apsiia, 3aKOH
COXpaHEHMsI MacCOBOTO YHCIA, HOCTYJAThl bopa, 3aKOH pagroaKTUBHOTO paciiazia, IPH 3TOM pa3inudaTh CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €T0 MaTeMaTHYECKOE BBHIPAKECHHE
U YCJIOBHS (TPaHMIIbI, 00JIACTH) IPUMEHAMOCTH;

OTpeneNATh HallpaBJieHHe BEKTOpa MHAYKIMH MarHUTHOTO TOJISI ITPOBOJIHUKA C TOKOM, CHIIBI AMIiepa U cuitbl JIopeHiia;

CTPOUTH U ONHCHIBATh H300pa’keHNE, CO3[aBaeMOE INIOCKUM 3€pKaJloM, TOHKOH JIMH3011;

BBITIOJTHATH SKCIIEPUMEHTHI T10 MCCIIEIOBAHHMIO (DPU3MUECKHX SBICHUH U MPOLECCOB C MCIIOIb30BaHUEM MPSAMBIX U KOCBEHHBIX M3MEPEHHUH: IPH 3TOM (HOPMYIHpPOBATH
npobJieMy/3a1auy U THIIOTe3y yueOHOTro SKCIEPUMEHTa, COOMPATh YCTAHOBKY U3 MPEIJIOKEHHOTO 000pYA0BaHUS, IPOBOIUTH OIBIT U POPMYJIMPOBATH BHIBO/IBI;

OCYLIECTBIISITh NPSMbIE U KOCBEHHBIC M3MEPEHHsT (PU3MYECKUX BEJIMYMH, IPU STOM BHIOHpATh ONTHMAIBHBIA CIIOCOO M3MEPEHUsI U MCIOJIBb30BaTh M3BECTHBIE METOMbI
OLICHKH TIOTPELTHOCTEH N3MEPEHNIA;

UCCIIe/IOBaTh 3aBHCUMOCTH (U3MYECKHX BEIMYUH C MCIIOJIb30BAaHHMEM NPSMBIX HM3MEPEHMI: NMPU 3TOM KOHCTPYUPOBATH YCTAHOBKY, (DMKCHPOBATH DPE3YJIbTAThI
MOJy4€HHON 3aBUCUMOCTH (PM3NYECKUX BEJTMUUH B BUJE TaOIHI U rpad)MKOB, JIeIaTh BEIBOJIBI IO PE3YNIBTaTaM MCCIIEOBAHUS,

co0utoiaTh MmpaBuiia 0€30MacHOro TPyia IPH MIPOBEJCHUH HCCIIEI0OBAHUI B paMKaxX y4eOHOro 3KCIepUMEHTa, Y4eOHO-HCCIIeI0BATENLCKOI M TPOSKTHOM /e TeIbHOCTH
C HCIIOJIF30BAHNEM M3MEPHUTEIBHBIX YCTPOICTB U Tab0paTOPHOTO 000PYIOBAHNS;

peuiate pacu€THbIE 33Ja4M C SIBHO 33JaHHON (M3MYECKOW MOJENbIO, MCIIONB3Ys (pU3nUecKue 3aKOHbI M MPHHIMIBI, HA OCHOBE aHaJlM3a YCIIOBHS 3a7a4d BbIOUpATh
(pU3MYECKYIO MOJIETb, BBIICIATh (PU3NIECKHE BETMUUHBEI M (POPMYJIBI, HEOOXOIUMBbIE JUIs €€ pelIeHus, IIPOBOJUTh PACUETHI M OLIEHUBATH PEAbHOCThH MOIYUYSCHHOTO 3HAYCHHS
(bu3rUeCcKOl BETUIUHBL;

pelnIaTh KaueCTBEHHBIC 3a/1a4M: BHICTPAUBATh JIOTHYECKH HETIPOTHBOPEUHNBYIO IIETIOUKY PacCy>K/I€HUH C OIOpOH Ha M3y4YeHHbIC 3aKOHBI, 3aKOHOMEPHOCTH U (pruzndeckue
SIBIICHUS,;

WCIIONB30BaTh NP PEUICHWH YYeOHBIX 3a/7ad COBPEMEHHbIC HWH(OPMAIMOHHBIE TEXHOJOTHH JIS IMOWCKA, CTPYKTYpHPOBAHMS, MHTEPIPETAIMH M IPEICTaBICHUS
y4eOHOI 1 Hay9IHO-TIOMYJIIPHON HH(OPMAINH, TOJTyIeHHON U3 Pa3NUYHBIX HCTOYHUKOB, KPUTHYECKN aHAJIH3HUPOBATH MOIy9aeMy0 HHPOPMAIIHUIO;

OOBSICHITH TIPUHIMIIBI JEHCTBUSI MalllMH, NMPUOOPOB M TEXHUYECKHX YCTPOWCTB, pa3jinyaTh yCIOBHS MX OE€30IIaCHOTO HCHOJIB30BaHUS B IOBCEJHEBHOM >KHM3HU;

IIPUBOINTH IPUMEPHI BKIa1a POCCUICKIX M 3apyOEKHBIX YIEHBIX-(DH3UKOB B Pa3BUTHE HAYKH, B OOBSICHEHHE MIPOIIECCOB OKPY)KAIOMIET0 MUPA, B Pa3BUTHE TEXHUKH U
TEXHOJIOTH;

WCIIONIB30BaTh TEOPETHUECKHE 3HAHMSA MO (pU3WKe B TOBCEAHEBHOW XHM3HM Il obOecrieueHHMs Oe30macHOCTH HpH oOpameHnd ¢ IpubopaMu M TEXHUYECKHMU
YCTPOMCTBaMH, JJIsl COXpaHEHUs 37I0POBbSI M COOJIIOAEHUSI HOPM AKOJIOTHUECKOTO MOBEICHHS B OKPY>KaIollel cpere;



pa6OTaTI) B Irpynmne € BBIIOJTHCHUEM Pa3IMYHbIX COLUAJIbHBIX poneﬁ, IMJIaHUPOBATH pa60Ty rpynrbl, pallOHAJIbLHO pacupeacisiTh 00513aHHOCTU H MJIaHUPOBATh
ACATCIBHOCTD B HECTAHAAPTHBIX CUTYallUAX, aACKBATHO OLICHUBATH BKJIaJ Ka)KI0TO U3 YIaCTHUKOB TPYIIIIBI B PEIICHUEC paCCManHBaeMOﬁ HpO6HeMLI.



TEMATHYECKOE IINTAHUPOBAHUE
10 KJIACC

HaumeHoBaHMe pa3/iesioB M TeM

KoanuecTBo yacoB

JJekTpoHHbIe (HUpPOBHIE)

Ne n/m KoHTpoJbHbIe IIpakTHyeckue
NpOrpamMmbl Bcero o0pa3oBaTe/IbHbIE PeCypchl
padoThI padoThI
Pazgen 1. ®DUBUKA U METOAbl HAYYHOI'O ITIO3HAHUSL
11 o 5 Bbubmmorexa [IOK
. N31Ka U METOAbI HAYYHOT'O ITO3HAHUSA httpS//medSOOfU/7f4lbf72
HWroro mo paznemy 2
Paznen 2. MEXAHUKA
21 K 5 Bubnmoreka IIOK
' i https://m.edsoo.ru/7f41bf72
bubanoreka [JOK
22 furamia ! https://m.edsoo.ru/7f41bf72
23 3 6 1 1 Bubnuoreka IIOK
. AdKOHBI COXpAaHCHUA B MEXaHUKE httpS//medSOOfU/7f4lbf72
HWroro mo pazuery 18
Pazgen 3. MOJIEKYJISIPHASI ®U3UKA U TEPMOJIUHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 Bubmmorexa [IOK
' TEOPHH https://m.edsoo.ru/7f41bf72
bubnmoreka IJOK
32 OCHOBEI TepMOZIHAM K1 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbIE COCTOSHHS BEIIECTBA. 5 Bbubmmorexa IIOK
' MDa30BbIE MEPEXOIBI https://m.edsoo.ru/7f41bf72
Hroro mo pa3neny 24
Paznen 4. 9JIEKTPOIUHAMMUKA
Bubmmoreka IJOK
41 DHeKTpoCTATIHICA 10 1 1 https://m.edsoo.ru/7f41bf72
4.2 ITocTosIHHBIN dIeKTpHUUECKUil TOK. TOKH B 12 1 1 Bubmmorexa [JOK



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

Pa3JIMYHBbIX Cpeaax

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

HWroro no pa3neny 22
PesepBHOe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KIIACC

KoJsnuecTBo yacos DJIeKTPOHHBIE
Ne HaunmeHnoBanue pa3jiesioB 1 TeM (mm¢poskie)
KonrpouabHbie IIpakTHyeckue
n/n NMPOrpamMMbl Bcero o0pa3oBaTebHbIE
padoThI padoThI
pecypcebl
Pazpnen 1. QJJIEKTPOJJUHAMHUKA
11 MarsuTHoe nose. J1eKTpOMarHuTHast 1 1 3 bubanorexa [JOK
' HHITYKIHS https://m.edsoo.ru/7f41c97¢
HUroro mo paznemy 11
Pazpnen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHUUYeCKHE U 3IEKTPOMArHuTHhIE 9 1 Bubmmorexa [IOK
' KoeOaHust https://m.edsoo.ru/7f41c97c
2.2 MexaHn4uecKue 1 SJIEKTPOMATHUTHBIC BOJTHBI 5 1 bubamorexa LIOK
' p https://m.edsoo.ru/7f41c97c
bubaroreka [TOK
23 Onrritia 10 3 https://m.edsoo.ru/7f41c97c
HUroro mo paznemy 24

Paznen 3. OCHOBBI CHEIIUAJIBHOM TEOPMM OTHOCUTEJILHOCTH

31 OCHOBBI CTIeITUATBHON TEOPUHU 4 1 bubaunoreka [JOK
' OTHOCHUTEILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pazneny 4
Pasgen 4. KBAHTOBAS ®U3UKA
. Bbubaunoreka [IOK
41 DeMEHTHI KBAHTOBOM ONTHKH 6 https://m.eds00.ru/7f41c97¢
42 C Hiie aToMa 4 bubnuoreka [IOK
' tpociiie ato https://m.edsoo.ru/7f41c97¢
b K
43 AToOMHOE SIIpO 5 nommorexa LIO

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



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

Hroro no pazgeny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMMWHU U ACTPODPU3NKHN

5.1 DJIeMEeHTBI aCTPOHOMHH U aCTPOPHU3ZUKH 7 EH6H_HOTeKa Lok
https://m.edsoo.ru/7f41c97¢c

HWroro mo paznemy 7
Paznen 6. OBOBIIAIOIIEE IOBTOPEHUE

6.1 O6o0maromniee MOBTOPEHHE 4 ﬁ:g:;$222£?57 f21c97¢
Hroro no pazneny 4
PezepBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KoauyecTBo yacoB TNara DJIeKTPOHHBbIE LU (POBbIE
(] T
Tema ypoka KonTposbHbIie IIpakTHyeckue o0pa3oBaTe/ibHbIe
n/n Bcero H3YYeHHus
padoThI padoThI pecypchl
®usuka — Hayka o npupoje. Hayunsie bubnnorexa [JOK
1 1
METO/IbI TO3HAHUSI OKPYKAIOIIET0 MUPa https://m.edsoo.ru/ff0c32e2
P
, : (())nben Z/Iecz(j q):mxcl)/luBK(i)opanOBaH:m . BuGmiorexa LIOK
BPEMEHHOU HAyYHOH KapTUHBI MUPA, B
P Y P 1P https://m.edsoo.ru/ff0c33e6
MIPaKTHYECKOI AeATeTHHOCTH JIIoAeH
M .0
, | Mo e |
8 I CPENCTHETHE, https://m.edsoo.ru/ff0c3508
CKOpPOCTb, YCKOpEHHE
4 PaBHOMEpHOE TIpsAMONMHEHOE IBHKECHUC 1 bubamorexa LIOK
p P A https://m.edsoo.ru/ff0c3620
5 PaBHOyCcKOpEHHOE IPSAMOJIMHENHOE 1 Bubmmorexa [IOK
IBIDKCHIE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe mazeHne. Y CKopeHHe CBOOOHOTO 1 bubarorexa [JOK
HaJIeHHs https://m.edsoo.ru/ff0c39cc
7 Kpuonunelinoe apuxenue. J{BuxeHue 1 bubarorexa [IOK
MaTepHaNTbHOM TOUKH MO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
0 | icpmarsmte onorounsoresens Mepmiak ) bitGnorera LIOK
Pt PP https://m.edsoo.ru/ffoc3be8
3akoH HeloToHa
Macca tena. Cuia. IT CyIepmo3
w1 Bropoii 3akon HeroToHa m1st
P N s https://m.edsoo.ru/ff0c3be8
MaTepHaATEHON TOUKH
10 Tperuii 3axoH HeroTOHA 1711 MaTepUalbHBIX 1 bubnnorexa [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKkoH BceMUpHOTO TaroTeHus. Cuna 1 bubanoreka [JOK
TspkecTd. [lepBas KOCMUYECKas CKOPOCTh https://m.edsoo.ru/ff0c3d00
12 Cuna ynpyroctu. 3akon ['yka. Bec tenma 1 bu6moreka [TOK



https://m.edsoo.ru/ff0c32e2
https://m.edsoo.ru/ff0c33e6
https://m.edsoo.ru/ff0c3508
https://m.edsoo.ru/ff0c3620
https://m.edsoo.ru/ff0c372e
https://m.edsoo.ru/ff0c39cc
https://m.edsoo.ru/ff0c3ada
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00

https://m.edsoo.ru/ff0c3e18

Cuna tperns. Kosddumument tpenns. Cuna

13 bubnnorexa [JOK
COIIPOTHUBIICHHS TIPH JBHXKCHUH TeJla B
P p https://m.edsoo.ru/ff0c3f76
KUAKOCTH WU Ta3e
[ToctynarenbHOE ¥ BpaIATEIEHOE IBHKCHHE
a0COIIOTHO TBEPAOTO TeIa. MOMEHT CHIIBI. bubnuoreka [TOK

14 .

[1neyo cutbl. Y CIoBHS paBHOBECHS TBEPIOTO https://m.edsoo.ru/ff0c41a6
Tena
HMnynbc MaTepUanbHOW TOUKH, CUCTEMBbI

15 MaTepHUalbHbIX ToueK. MIynbce cumbl. 3aKoH bubnunorexa [JOK
COXpaHeHHs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBU)KCHHE
Pabota u MomHoCTh cuibl. KuHeTnueckas

16 SHE aTepuanbHON ToUkH. Teopema 00 Bubmorexa IOK

HEepIusi MaTepUaIbHOM TOUKH. M
P P . P https://m.edsoo.ru/ff0c4502
WU3MEHECHHH KHHETHYECKON SHEPIHU
[MoTeHumanpHas sHeprus. [loTeHnnanbHas

17 SHEPrus yrnpyro aehopMHPOBAHHON bubaunoreka [JOK
npyXuHbl. [ToTeHIMANbHAS SHEPTHS Tella https://m.edsoo.ru/ff0c461a
BOJIM3M MOBEPXHOCTH 3eMIIU
[ToTeHUMAaNbHBIC H HEOTSHIIMATBHBIC CHIIBL.

CBs13b paOOTHI HEOTEHITHAIBHBIX CHJI C
18 P . Bubmmorexa [IOK
W3MEHEHHEM MEXaHHMYEeCKON SHEPrUH
P https://m.edsoo.ru/ff0c478c
CHCTEMBI Tell. 3aKOH COXPAaHCHHS
MEXaHUYECKOH 3HEepruu
JlaGoparopnas pabora «VccienoBanue cBs3u

19 paboTHI CHIIBI C ©3MEHEHUEM MEXaHHYECKOH
SHEPTHH Tejla Ha IPUMEpPE PacTsHKEHHS
PE3HHOBOTO KT'yTa»

20 Kontpomnsnas pabdora mo reme «KnHemarunka. Bubmmorexa [IOK
JuHaMuka. 3aKOHBI COXpaHEHHs B MEXaHHKE» https://m.edsoo.ru/ff0c4b74
OCHOBHBIE MOJI0)KEHHSI MOJIEKYJIIPHO-

21 €TUYIECKON TEOo bpo }; cp oe Bubmmorexa [IOK
KHHETHIECKOM TEOPHH. HOBCK

P poy https://m.edsoo.ru/ff0c4dc2
nekenne. Anpdysus

22 XapakTep ABMKCHHS M B3aHMOICHCTBHS



https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

YaCTHII BellecTBa. MoIeTu CTPOEHUS T'a30B,
JKUAKOCTEN U TBEPABIX TEI

Macca MOJICKYII. KonuuecTBo BeliecTa.

23
[locTosiHHas ABoraapo
24 TemnoBoe paBHOBecue. Temneparypa u eé
n3mepenue. lkana remneparyp Llenscus
o5 Wneansueiii raz B MKT. OcHoBHOE bubaunoreka [JOK
ypaBHenne MKT https://m.edsoo.ru/ffOc4fde
AOGconroTHas TeMIiepaTrypa Kak Mepa CpeaHei
26 KHHETHYEeCKOH 2He o 1 Ke ; opef: Bubmmorexa LIOK
UHETHY 1 9HEpPTUH ABHKECHUS MOJICKYII.
PHIIA . Y https://m.edsoo.ru/ff0c511e
VYpasHenue Menzeneera-Knaneiipona
27 3akoH JlanbToHa. ['a30BbIE 3aKOHBI
JlabopaTopnas pabora «ccnemoBanue
28 3aBHCHUMOCTH MEXIy MapaMeTpamMu
COCTOSIHUS pa3peKEHHOTO Ta3a
29 M3ompoueccel B uacaIbHOM rase v ux Bubnuorexa IIOK
rpaduyeckoe mpeICTaBIeHHE https://m.edsoo.ru/ff0c570e
BHyTpeHHss 3HEpIrUs TEPMOAUHAMUYECKON
30 CHCTEMBI U CIIOCOOBI €€ N3MECHEHHS. bubarorexa [JOK
KonnuectBo Temnotsl u pabora. BHyTpeHHsis https://m.edso0.ru/ff0c5952
SHEPTHs OHOATOMHOTO HJICAIEHOTO Ta3a
31 B eronehea bubarorexa [JOK
HIBI TETLIOI qu
A Hotepes https://m.edsoo.ru/ff0c5c36
VY nenbHas TEMIOEMKOCTh BEILIECTBA.
32 K?)quecmo TEIUIOTHI IpH T:rlmone emayue bubmorexa LIOK
. P peAare. https://m.edsoo.ru/ff0c5c36
AnunabaTHBIN mpoiiecc
33 IlepBrlii 3aKOH TEPMOAUHAMUKH U €TI0 Bu6mmorexa [IOK
IIPUMEHEHNE K N30IIpoIleccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTuMocTs po1IeccoB B MPHPOIE. Bu6mmorexa [IOK
Bropoii 3aK0H TepMOTHHAMUKH https://m.edsoo.ru/ff0c6230
35 punuun pericteus u K1 Terosoit Bbubanorexa [JOK
MalIHBI https://m.edsoo.ru/ff0c600a
36 Iuka Kapao u ero KIT/]



https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e
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
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37

DKOJOTHYECKUC l'IpO6J'IeMI)I TCJIOOHCPICTUKU

O6o0marouii ypok «MonexyspHas

bubanorexa [JOK

38
¢buzuka. OCHOBBI TEPMOJHMHAMHUKID https://m.edsoo.ru/ff0c6938
K 6
39 ISII:)TILOHBHM I:la (1()) T: H(; Tgxze o bubnnorexa [JOK
«MomnekymsipHas puzuka. OCHOBBI
yIp https://m.eds00.ru/ff0c6a50
TEPMOIUHAMUKI
0 [MapooGpazoBanue u KOHICHCALIHS. Bbubnnorexa [JOK
Hcmapenue v KUICHAE https://m.edsoo.ru/ff0c63b6
1 AOCOIIIOTHAS ¥ OTHOCHUTEIbHASI BITAKHOCTD bubarorexa [JOK
BO3ayXa. HachImeHHbIH map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucrannuieckue u
42 aMop¢HBIe TeTa. AHU30TPOITHS CBOWCTB bubnunorexa [JOK
KpucTauioB. JKuaKkue KpUCTAIIIBL. https://m.edsoo.ru/ffoc65f0
CoBpeMeHHbIe MaTepHaIb
43 [InaBneHue u KpucTanau3anus. Y geiabHas bubnunorexa [JOK
TeruoTa riasnenus. Cyonumarius https://m.edsoo.ru/ff0c6708
bubarorexa [IOK
44
YPaBHEHHE TeIIOBOrO Gananca https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tel. JIEKTPUUECKU 3apsia. Bubmorexa [IOK
JIBa BH/ia SIIEKTPHIECKHUX 3aPS/I0B https://m.edsoo.ru/ff0c6bce
II
46 H(I):)J? BI;) H:;IOKHI;;;: H;:;g: I((:I(/)IXI/I aHCHHMS bubmmorexa LIOK
YHPOEO ' P https://m.edsoo.ru/ff0c6bcc
3MEKTPUUYECKOT0 3apsiia
47 Bsaunmoneiictue 3apsaoB. 3akoH Kymona. Bu6mmorexa [IOK
ToUeUHbIH IIMEKTPUICCKHUHN 3apsi] https://m.edsoo.ru/ff0c6ces
. Hanps{meflﬂoczb Zzempn;{e:xoro ne(:m BuGmorexa LIOK
WHIIUII CYTIEPIIO3HUIIUH AIEKTPUUECKIX
P ey P - P https://m.edsoo.ru/ff0c6df2
noJiei. JInHuM HanpsHKEHHOCTH
49 Pabota cui 311eKTpoCcTaTH4ecKoro MoJs. bubnnorexa [JOK
ITorennuai. Pa3zHoCTh OTEHLIMAIOB https://m.edsoo.ru/ff0c6f00
ITpOBOAHUKH U TUAIEKTPUKH B BuGmuorexa [IOK
50 AJIEKTPOCTATHYECKOM ToJIe. J{manekTpudeckas

NMPpOHUIAEMOCTb

https://m.edsoo.ru/ff0c7018



https://m.edsoo.ru/ff0c6938
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51

Onexrpoémkocts. KoHneHncarop

bubanorexa [JOK
https://m.edsoo.ru/ff0c7126

52

OneKTPOEMKOCT IIOCKOT0 KOHICHCATOPA.
DHeprus 3apsHKEHHOT0 KOHAEHcaTopa

bubanorexa [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTopnas pabdota "V3meperne
AMEKTPOEMKOCTH KOHAECHCaTOpa"

54

[TpuHIMD KEefcTBUS U NPUMEHEHHE
KOHJIEHCATOPOB, KOMMUPOBAJIBHOIO ammapara,
CTPYHHOTO IIPUHTEPA. DIEKTPOCTATHICCKAS
3amuTa. 3a3eMIICHHE AIIEKTPONIPHOOPOB

55

DNeKTpUYECKUi TOK, YCIOBHS €ro
cymectBoBanusl. [loctosnHsblil Tok. Crna
toka. Hanpsbxenue. Conportusnenue. 3akoH
Owma U1 yJacTKa Henn

56

IMocnenoBarensHOe, MapalieIbHOE,
CMEIIaHHOE COEJMHEHUE MPOBOJHUKOB.
JlaGoparopnast pabota «3ydeHnne
CMEIIAHHOTO COCJUHEHHS PE3UCTOPOB)»

0.5

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

57

PaboTa 11 MOIIHOCTE AMEKTPHUYECKOTO TOKA.
3akoH [Jxoyns-Jlenua

bubarorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3akoH OMa a1 TTOTHOH (3aMKHYTOM)

anekTpuueckoil nenu. Koporkoe 3amblkaHue.

JlaGoparopnas pabota «M3mepenue D1C
HCTOYHHKA TOKA U €r0 BHYTPEHHETO
COIIPOTHUBIICHIS»

0.5

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

59

Pe3zepBHblit ypok. KonTponsHas paboTa o
teme "DnekTpoauHamuka” / Beepoccuiickas
IpoBepoyHas pabora

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c8c56

60

O606mIaroIIHii ypoK «DIEKTpOTHHAMHUKAY |
Bcepoccwuiickas nmposepouHas pabora

Bbubnuoreka [IOK
https://m.edsoo.ru/ff0c88be

61

DNeKTpOHHAs IPOBOJAUMOCTH TBEPIIBIX
METaJUIOB. 3aBUCHMOCTb COTIPOTHUBIICHUS
METAJUIOB OT TEMICPATYPHI.
CBepXITpOBOIMMOCTh



https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0
https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c88be

OnexTpudeckuii TOk B Bakyyme. CBoiicTBa

62 1
ANIEKTPOHHBIX ITyYKOB
I1 0
8 | npueonan mposotumioers, Croficrsa p1- 1 binorera LIOK
P poBo ' P https://m.edsoo.ru/ff0c84ae
nepexofa. [1omynpoBoAHUKOBbBIE TPHOOPHI
DNEeKTpUYECKHIA TOK B paCTBOpax U
64 pacIuiaBax 3JCKTPOIUTOB. 1 bubnuoreka [TOK
DNEeKTPOJIUTHYECKAS TUCCOLHALIHSL. https://m.edsoo.ru/ff0c82ba
DNEeKTpOIn3
3 i .
JIEKTPUICCKHUIA Ti)K B razax ) Butmorexa LIOK
65 CaMOCTOATENBHBIN U HECAMOCTOSTSITLHBIH 1
https://m.edsoo.ru/ff0c84ae
pa3psa. Monnus. [Ina3zma
65 | npwemscomos spmoncnme. Mo ) biGmnorera LIOK
P P P https://m.edsoo.ru/ff0c86fc
TEXHUKU 0€30MaCHOCTH
KonrponbHas paboTa 1o teme
67 «Qnekrpocratuka. [TocToSHHBIIH 1 bubaunoreka [JOK
INEKTPUUECKHi TOK. TOKH B pa3InuHBIX https://m.edsoo.ru/ffO0c8a8a
cpenax»
68 Pe3sepBHbIil ypok. O600Ia0ONIMH YPOK IO 1 bubaunorexa [JOK
temam 10 kaacca https://m.edsoo.ru/ffOc8f6c
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c8a8a
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11 KIIACC

KoandecTBo yacoB

DJIeKTPOHHBIE NN (PPOBHIE

Jrj‘/gﬂ Tema ypoka Beero KourposabHsbie I[pakTnyeckue f/ll:;:e]-ll/lﬂ o0pa3oBare/ibHbIE
padoThbI padoThbI pecypceel
ITocTosiHHBIC MATHUTHI U UX B3AaUMOJICHCTBHE.

1 MarautHOe moie. Bextop MaFHI/ITHiﬁ 1 bubmmorexa LIOK
WHAYKIUA. JIMHIM MarHUTHON WHAYKITUH hitps://m.eds00.1/T0c9778
MarHuTHOE T0JIe TPOBOAHUKA C TOKOM. OTIBIT

2 Opcrena. B3aHMO)1§fICT§He MIPOBOTHUKOB C 1 Bubmmorexa LIOK

https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopatopHas pabota «3y4ucHne 1 1 Bubmmorexa [IOK
MarHUTHOTO TOJISl KATYIIKH C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBre MarHUTHOTO TOJISI Ha IPOBOJHUK C

4 tokoM. Crira Amriepa. JlabopaTopras paborta 1 1 bubnuoreka [IOK
«HccnenoBanye IeUCTBUA [OCTOSHHOIO https://m.edsoo.ru/ff0c9acO
MarHuTa Ha PaMKy C TOKOM»

efCTBUE MarHUTHOTO TIOJISl Ha IBUXKYITYIOCS
5 ipﬂmeHHy}o yactuiy. Cuna HopeHuz. ’ 1 brbmmorexa LIOK
https://m.edsoo.ru/ff0c9df4
Pa6ora cuer Jlopenma
DneKTpoMarHuTHas HHAyKius. [ToTok

6 BEKTOpa MarHUTHOM uHaykuuu. S1C 1
WHIYKIUA. 3aKOH IeKTPOMarHUTHOH
naaykunu dapanes

7 Jlaboparopnas pabota «HccnenoBanne 1 1 bubnmoreka [JOK
SIBJICHUS 3JIEKTPOMATHUTHOMN MH/TYKITHID) https://m.edsoo.ru/ff0cal50
WNHAYKTUBHOCTD. SIBIICHHE CAMOWHTYKITHH.

8 OJIC caMOMHIYKITUU. DHEPTUsl MAaTHUTHOTO 1 bubnmoreka [JOK
TOJTS KATYIIIKK C TOKOM. DJIEKTPOMArHHUTHOE https://m.edsoo.ru/ff0ca600
ToJe
TexHuueckue ycTpocTBa U UX MPUMEHEHHE:

9 MOCTOSTHHBIC MarHUTHI, JJIEKTPOMArHUTEI, 1
3NEKTPOJABUraTEIb, YCKOPUTEIN
3JIEMEHTAPHBIX YAaCTHII, UHIYKIIUOHHAS TICYb

10 O6o6mmaromuii ypok « MarHuTHOE TIOJIE. 1 Bubnmoreka IIOK

3HCKTpOMaFHI/ITHaﬂ HUHAYKIOWS

https://m.edsoo.ru/ff0cab82



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82

11

KonTtponbHas padota o Teme « MarautHoe
moJie. DJIeKTPOMAarHUTHASI HHAYKITHS

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

12

CB00OIHbIE MEXaHUYECKHE KOJIEOaHUs.
Tl'apmonmdeckue xonebanms. Y paBHEHHE
rapMOHHYecKUX KoJebanwmii. [IpeBpammenne
SHEPTHU

Bubnmoreka IIOK
https://m.edsoo.ru/ff0caf06

13

Jlabopatopnas pabdota «MccnenoBanne
3aBHCHMOCTH IIEPUO/ia MaJIbIX KOJICOaHUH
T'py3a Ha HUTH OT AJIMHBI HUTU U MAaCChI

rpy3a»

14

Konebarenpublit koHTYp. CBOOOIHBIE
JJIEKTPOMAarHUTHBIE KOJIEOaHUs B HIeaIbHOM
KoJIeOaTeNbHOM KOHTYpe. AHAJIOTHS MEXITY
MEXaHUYECKUMU M 3JIEKTPOMAarHUTHBIMU
KOJIeOaHIAMH

Bubnmoreka IIOK
https://m.edsoo.ru/ff0cb820

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUS
SHEPTUH B HEaJIbHOM KOJe0aTeIbHOM
KOHTYpe

butnuoreka IJOK
https://m.edsoo.ru/ff0cb9c4

16

TIpencTaBieHue 0 3aTYXAMOMIHX KOJICOAHUSAX.
BoIHyXICHHBIC MEXaHUYECKUE KOJICOAHMS.
Pe3onanc. BeinyxneHHble
JJIEKTPOMATHUTHBIE KOJICOAHIS

butnuoreka IJOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennsrii Tok. CHHYCOUTATBHBINA
[EPEMEHHBIN TOK. MOIIHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYAHOE U AEUCTBYIOLIEE
3HAYECHUE CUJIbI TOKA U HAIPSHKCHHUS

butnuoreka IIOK
https://m.edsoo.ru/ff0cbd34

18

Tpanchopmarop. [IponsBoacTso, nepenayda u
NOTpeOIICHUE AINEKTPHICCKON SHEPTHH

19

YeTpoHCTBO M IPAKTUYECKOE IPUMEHEHUE
3JIEKTPUYECKOTO 3BOHKA, TeHepaTopa
MIEPEMEHHOTO TOKa, JIMHNHN dJIeKTpoIiepead

Bbutnuoreka IIOK
https://m.edsoo.ru/ff0cc324

20

OKOJIOTHYECKHE PUCKHU TP MPOU3BOACTBE
anekTposHeprun. KynpTypa ucnonap3oBanus
3JIEKTPOIHEPIUH B IOBCEAHEBHON KU3HU

21

MexaHnuecKue BOITHBI, YCIOBHS
pacmpoctpanenus. [lepuog. Ckopoctsb

Bubnmoreka IIOK
https://m.edsoo.ru/ff0ccab4



https://m.edsoo.ru/ff0cad58
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
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54

pacnpoCcTpaHeHUs U JIIMHA BOJHBIL.
[TomepeyHsble ¥ IPOIOTHHBIC BOTHEI

3ByK. CKOpOCTB 3ByKa. [ poMKOCTB 3BYyKa.

Bbubaunoreka [JOK

22
Beicora Tona. Tem6p 3ByKa https://m.edsoo.ru/ffOcccOc
DNEeKTPOMAarHUTHBIE BOJIHBL, UX CBOWCTBA U Bbubmmorexa [IOK
23
ckopocTh. [1Ikana 37eKTpOMarHUTHBIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [TprHIMTBI paHOCBS3H U TEIEBUICHUS.
PazBuTne cpencts cBs3u. Paanonokanus
Bubnmoreka IIOK
2 K K
5 OHTpOJIbHAs paboTta «KosebaHus 1 BOIHBD) https://m.edsoo.ru/ffocc6fs
n o
%6 | ommopomo cpene. Towcamit nerosmon | Bimorera LIOK
AHOPOR PeAe. https://m.edsoo.ru/ff0cd350
cBera. JIyud cBeta
O .3 .
y | oo S rmeon
P P https://m.edsoo.ru/ff0cd4e0
3epKaine
I1 I
s peJIOMJIeHI/lI_([‘”: cBeTa oimoe BHYTpEHHEE BuGmorexa LIOK
otpaxeHue. [IpeesbHbIH yro moJIHoTo
p ben yr https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPaKEHHS
JlabopatopHas pabora «M3mMepenune bubnunoreka [JOK
29
MOKa3aTes sl IPEIOMIICHUSI CTeKIIa https://m.edsoo.ru/ff0cd67a
30 Jlunsel. [locTpoeHne n300paKeHU B TMH3E. Bubmmorexa [IOK
DopMyIta TOHKOU JTHH3BL. Y BEJIMYCHHE JIHH3bI https://m.edsoo.ru/ffOcdd1e
31 Jlaboparopnas pabota «MccnenoBanne
CBOMCTB M300pakKeHUH B JTHH3AX)
Jucnepcus cBera. ClIoKHbIH cocTaB 6eoro
32 csera. L{ger. JlaGoparopnas pabora
«Habioieane qucrepcuy CBeTay
33 Wnrepdepenuns ceera. Judpaxuns csera. Bubnmoreka LIOK
Judpakumonnas pemérka https://m.edsoo.ru/ff0ced22
34 ITonepeunocts cBeTOBBIX BONH. [lomspu3anns Bubmmorexa IIOK
cBera https://m.edsoo.ru/ff0cf02e
35 Onrtuyeckue NPHOOPHI U YCTPOHCTBA U
YCIIOBUSI MX 0€3011aCHOT0 IPUMEHEHHUS
36 I'panuLBI NIPUMEHUMOCTH KIaCCUYECKOH Bubnnorexa LIOK



https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e

MCXaHHKH. HOCTyJ'IaTLI CHCHI/IaHLHOﬁ TCOpUHn
OTHOCHUTCIIBHOCTH

https://m.edsoo.ru/ff0cf862

OTHOCHUTEIILHOCTD OOHOBPEMEHHOCTHU.

Bbubaunoreka [JOK

37
3ame/ieHIe BPEMEHH U COKPAI[CHUE JITHHBI https://m.edsoo.ru/ffOcfa42
B | enoraoe. Coem wabon o smepraei bitmmorera LIOK
HEL P https://m.edsoo.ru/ffOcfc68
HUMITYJICOM. DHEPTHsI MOKOS
KonrponbHas padora «Onrtuika. OCHOBEI Bubnmoreka [IOK
39 N
CIICIHATIBHON TEOPUH OTHOCHTEITBHOCTH https://m.edsoo.ru/ffocf6f0
40 ®otonbl. Popmyna [1nanka. Dueprus u Bubmmorexa [IOK
UMIybC GOTOHA https://m.edsoo.ru/ffOcfel6
A OTkpeiTHe U uccnenoBanue horodddekra. Bubnuorexa IIOK
Omneiter A. T'. Cronerosa https://m.edsoo.ru/ffOcffc4
3 .Y
©2 | Ommmetnans gorosadosts, dpacias bimorera LIOK
g AP https://m.edsoo.ru/ffod015e
rpanuia» Gorospdexra
43 Hasnenue ceera. Onbitel I1. H. JleObenera. bubnunoreka [JOK
Xumuueckoe JeicTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHuyeckue ycTpolcTBa U NPaKTUYECKOE
44 npuMeHeHue: GoToaneMeHT, (HOToaTUHK,
CoJIHEeUHast OaTapesi, CBETOIUO]T
45 Pemrenne 3amau no teMe «DJI€MEHTBI Bubnuoreka IIOK
KBAaHTOBOM ONTHKI https://m.edsoo.ru/ff0d0302
M T .0
o | bt O
I SIHUIO 0-4aCTHI,
PPOpA p i https://m.edsoo.ru/ff0d091a
IInanerapHas Mozenb aToma
bubnmoreka IJOK
47 11 b
OCTYTATH Sopa https://m.edsoo.ru/ff0dOafa
18| neponose stons o omoro spomawepr BitGnorera LIOK
P vﬂ " P P https://m.edsoo.ru/ff0dOafa
JpyToii. Buabl criekTpoB
B i .B
' : OSUHOBLEOCBOIZCTBa qacon(I) (())J'I(})IEI )Jean ] BuGmiorexa LIOK
IS ITyCKYJISIPHO-BOJTHOBOH H3M.
P PRycKyIap o https://m.edsoo.ru/ff0d0ca8
CrioHTaHHOE ¥ BRIHY)KJCHHOE N3TyICHUE
50 OTKpBITHE PAAHOAKTHBHOCTH. OIBITHI bubmmotexa I[IOK



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
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Pesepdopaa mo onpeeneHuo coctasa
PaIMOAKTUBHOTO H3TYYCHUS

https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anbga-, 6era-, raMMa-H3Iy4eHUsL.
BuusiHre painoakTHBHOCTH Ha JKHBBIC
OpTraHH3MBI

52

OTKpBITHE IPOTOHA M HEUTPOHA. M30TOTIHL.
Anbga-pacnaj. INeKTPOHHBIN U
MIO3UTPOHHEIH Oera-pacnan. ['amma-
U3ITydeHue

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

53

OHeprus CBsI3U HyKJIOHOB B sIpe. SnepHele
peakuuu. SnepHsiit peaktop. [IpoGnemsl,
[EPCIEKTUBBI, 3KOJIOTUYECKUE ACTIEKTHI
SIEPHOM SHEPreTUKU

bubanoreka [JOK
https://m.edsoo.ru/ff0d1356

54

DneMeHTapHbIe YacTHUIlbl. OTKPHITHE
mo3uTpoHa. MeTonbl HabIIOACHUS ’
pEeTUCTpaIiy TIEMEHTaPHBIX YACTHII.
Kpyrasiii cron «®yHnaMeHTanbHbIE
B3anMo/ieiicTBrsA. EMUHCTBO pu3mIeckoit
KapTUHBI MUPa)

Bubnmoreka IIOK
https://m.edsoo.ru/ff0d0e38

55

Orarbl pa3BUTHsI acTpoHoMuu. [Ipukiannoe u
MHUPOBO33PEHYECKOE 3HAUEHUE aCTPOHOMUMU.
Bun 38é31H0T0 Heba. Co3Be3 M, IpKHE
3BE3/IBI, IVIAHETHI, UX BHANMOE JIBIDKCHUE.
ConHeuHas cucTeMa

56

Comune. ComHeuynast akTUBHOCTE. ICTOUHMK
sHeprun CoJtHIA U 3BE3]

57

3BE3/1bI, X OCHOBHBIC XapaKTCPUCTUKH.
3BE&3/1bI TNIABHOM MMOCIEI0BATENHHOCTH.
Buytpennee ctpoerue 388311 CoBpeMCHHBIC
MPEJCTaBICHUS O IPOUCXOKICHUH U
sposrroriny CosTHIa 1 3BE3.

58

Mneunstii ITyTs — Hama ["anaktuka.
ITonoxenue u apmxenue ConHua B
Tanakrtuke. ['anaktuku. YEpHbIE IbIPHI B
SIPax TaTaKTHK

59

Bcenennas. Pa3oeranue ranaktuk. Teopus



https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

Bonpmioro B3psiBa. PenukToBoe uznyueHue.
MeraramakTnka

60

Hepemennsie npo6ieMbl aCTpPOHOMHHU

61

KonTtponsHas padota «31eMeHTH
ACTPOHOMHMH U acTPOPU3NKU»

62

O6o06maromuii ypok. Ponb ¢pusuxu u
ACTPOHOMMHU B YKOHOMUYECKOM,
TEXHOJIOTHYCCKOH, COLIMAIbHOI M ATHYECKOM
cepax IeATeILHOCTH YeIOBEeKa

63

O6o06maromuii ypok. Pois u mecto ¢pu3nku u
ACTPOHOMHU B COBPEMEHHOH HayYHOM
KapTHHE MHpPa

64

O6o6maronuii ypok. Posb pusnueckoit
TEOpHUH B POPMHUPOBAHUH TIPEICTABICHHUIH O
(bu3HYeCcKOil KapTHHE MHpa

65

O6o06maromuii ypok. Mecto gusmueckont
KapTHUHBI MUpa B 0011IEM Py COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX MPE/ICTABICHUIT O

Tnpupoae

66

PesepBHblil ypok. MaruutHoe nose.
OJeKTpOMAarHUTHAs! MHIYKINS

67

PesepHblit ypok. Ontuka. OCHOBBI
CIENUAILHON TEOPUH OTHOCUTEILHOCTH

68

Pesepnsrit ypok. KBantoBas ¢pusmuka.
OJeMEeHTHl aCTPOHOMUH U aCTPOMHU3UKH

Bubnuoreka IIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68



https://m.edsoo.ru/ff0d1784

IMPOBEPSIEMBIE TPEGOBAHUSI K PE3YJBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHON
ITPOI'PAMMBI

10 KJIACC

Kon
IIpoBepsiemble MpeIMeTHBIE Pe3YIbTATHI 0CBOEHHUSI 0CHOBHOI 00pa30BaTe/ibHON MPOrpaMMbl CPeIHEro

NMpoBEPIEMOro
0011€ero 06pa3oBaHusA

pe3ybTaTa

101 JIeMOHCTpHPOBATH HA MPUMEPAX POJIb U MECTO (PM3KUKH B (POPMHUPOBAHUN COBPEMEHHOM HAYYHOW KapTUHBI MHPA, B

Pa3BUTUHU COBpeMeHHOﬁ TCXHHUKHU U TeXHOHOFHﬁ, B HpaKTquCKOﬁ JeATeILHOCTH JII0IeH

Y4auTeIBaTh rpanriibl IPUMEHCHUSA N3YYCHHBIX (1)H31/I‘~IGCKI/IX MOIIGJIGfII MarcpHraJibHadg TOUKa, MHEpUOHUAJIbHAA CUCTEMaA
10.2 otcuéra, aOCOTIOTHO TBEPIOE TEIO, UICATBHBIN Ta3; MOJCIM CTPOCHUS Ta30B, KUAKOCTEH U TBEPBIX TEJ, TOUYCUHBIH

ANEKTPUYECKUH 3aps]l — IPU PEIIEHUU PU3NYECKUX 3aa4

Pacrnio3HaBath ¢u3myeckue sBIEHUS (MPOLECCH) U OOBSACHATh UX HAa OCHOBE 3aKOHOB MEXAHHKH, MOJIEKYJISPHO-
KMHETUYECKOM TEOpUM CTPOEHHS BEIIeCTBA U DJIEKTPOJMHAMHKU: PAaBHOMEPHOE M PaBHOYCKOPEHHOE
MPSIMOJIMHEIHOE JBUKEHHE, CBOOOJHOE MaJieHUe Tell, ABM)KEHUE 10 OKPY)KHOCTH, MHEpIUs, B3aUMOJECHCTBHE TEI;
10.3 middy3us, OpOYHOBCKOE MBIMKEHHE, CTPOCHHME >KUAKOCTeH M TBEPABIX TeJl, M3MEHeHHe o0bEMa Ten TNpHu
HarpeBaHuu (OXJIaXJIEHUM), TEIJIOBOE pPABHOBECHE, HUCIApeHMEe, KOHJAEHCAlMs, IUIaBJI€HHE, KpPUCTAJUIN3aLus,
KHUIIEHHE, BIAKHOCTh BO3/lyXa, MOBBIIIEHUE IaBJICHUS T'a3a IPU €r0 HarpEBaHUU B 3aKPBITOM COCYJE, CBSI3b MEXKIY

napaMeTpaMu COCTOSHUSA ra3a B U30IMPOLECCCAX; DIICKTpU3alus TClI, B3aHMOJECHUCTBHUE 3apsa10B

OnuceiBaTh MEXaHUYECKOE JIBI)KEHUE, HCMOJIb3ys (U3NYECKUE BEIUYMHBL: KOOpJIMHATA, IMYTh, INEpEMEIlEHuE,
CKOpPOCTb, YCKOPEHHME, Macca Teja, CHJIA, UMITYJIbC Tela, KWHETHYECKas SHEprus, NOTCHIHMAIbHAs DSHEpIus,
10.4 MexaHudeckass paboTa, MeXaHW4ecKas MOIIHOCTb, NMpPHU OMUCAHWU MPABUIBHO TPAKTOBATh (U3WYECKUNA CMBICI
WCIOJIb3YEMBIX BEIHMYMH, UX 0003HAUYEHUS U €JUHHIIbI, HAXOAUTh (DOPMYIIbI, CBA3BIBAIOIIUE JAHHYIO (PU3UYECKYIO

BCJIMYHHY C JPYT'UMHU BCIIMUNHAMU




10.5

OnwuceiBaTh HM3y4YCHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIC SIBJICHUS, HCIONB3YS (U3UYECKHE BETUYMHBIL:
NABJICHUE Tra3a, TeMIlepaTypa, CpeOHss KUHETHYECKas DJHEPrusi XAOTHYECKOrO JABWKEHHUS  MOJIEKYJ,
CpeIHEKBaApaTUYHasl CKOPOCTh MOJIEKYJI, KOJMYECTBO TEIUIOTHI, BHYTPEHHSsI SHEprusi, padora raza, KoahuuueHt
MOJIC3HOTO JICHCTBHS TEIUIOBOTO JBHraTels; MpPHU ONUCAHWU MPABUIBHO TPAKTOBATh (PUIUUECKUNH CMBICH
UCTOJIb3yEeMBbIX BEJIIMYMH, UX 0003HAUEHUS U €JUHMIIbI, HAXOAUTh (OPMYIIbI, CBA3BIBAIOIINE JAHHYIO (PU3UUECKYIO

BCIMYHHY C APYTHMMHU BECIIMYWMHAM

10.6

OrnuceiBaTh M3Y4YEHHBIE 3JICKTPUUYECKHUE CBOMCTBA BEIIECTBA M JJIEKTPUUECKHE SIBICHUS (IPOIECCHI), MCHOIb3YS
(bu3nuecKre BEJTMYUHBIL: dJIEKTPUUECKHUM 3apsl, JIEKTPUUECKOe MoJie, HANMPsHKEHHOCTD MO, MOTEHIIUAM, Pa3HOCTh
MOTEHIIUAJIOB; IPH OMUCAHUH MIPABUIIHLHO TPAKTOBATh (PU3NYECKUI CMBICI UCIIONB3YEMbBIX BEIMYUH, UX 0003HAUCHUS

" CAWHUIBI; YKAa3bIBATb (1)OpMy.HI)I, CBA3BIBAIOIIUEC JaHHYIO (1)I/IBI/II-IGCKYIO BCJIIMYHHY C IPYTUMHU BCIIMYNHAMU

10.7

aHAJIM3UPOBATh PUBNYECKUE TPOIECCHI U SBJICHUS, UCIONB3YS (PU3HUECKHE 3aKOHBI M MPUHITUIIBI: 3aKOH BCEMUPHOTO
tsrorenus, [, II u 11 3akonbl HproTOHA, 3aKOH COXpaHEHHS] MEXAHUYECKOM SHEPIUU, 3aKOH COXPAHECHUS UMITYJIbCA,
NPUHIMI  CYNEPNO3ULIHUA CHJI, IPUHUUI PABHOINPABUS HWHEPUHAIBHBIX CHUCTEM OTCYETA; MOJEKYJSPHO-
KHHETUUYECKYI0 TEOPHUIO CTPOECHUS BEILECTBA, I'a30BbIE 3aKOHBI, CBSA3b CPEIHEN KMHETHUYECKOM IHEPTHHU TEIUIOBOIO
JIBUKCHHUSI MOJIEKYJT C aOCONIOTHOW TeMmmepaTypoil, NepBbIA 3aKOH TEPMOJWHAMUKH, 3aKOH COXPaHEHUs
ANIEKTPUYECKOro 3apsia, 3akoH KyioHa; mnpu 3TOM pas3nuyarh CIOBECHYIO (OPMYIHMPOBKY 3aKOHA, €ro

MaTEMaTUUICCKOC BBIPAKCHUC U YCIIOBUA (rpaHI/II_ILI, O6J'IaCTI/I) IIPUMEHUMOCTHU

10.8

OOBACHATH OCHOBHBIE NMPUHIMIBI IEHCTBUS MAIIUH, TPUOOPOB U TEXHUYECKUX YCTPOMCTB; pa3iuyarh yCIOBUS HX

0€30I1aCHOTO HUCHOJIb30BAHMS B IMOBCEAHEBHOM KU3HU

10.9

BBINONMHATE 3KCIIEPUMEHTHI 110 UCCIIETOBAaHUIO (PU3NYECKUX SIBJICHUNW M MPOIECCOB C MCMOJIb30BAHUEM MPSAMBIX U
KOCBEHHBIX H3MEpeHHuil; mpu 3ToM (GopMmynupoBaTh mnpoOieMy (3afady) W THUIIOTE3Y Y4eOHOro SKCIEpHUMEHTa,

coOupaTh yCTaHOBKY U3 MPEIJI0KEHHOT0 000PYA0BAHNUS, IPOBOJAUTH OIBIT U (OPMYIUPOBATH BHIBObI

10.10

OCYH_ICCTBJBITL MMpsAMBIC 1 KOCBCHHBIC U3MCPCHUSA (I)I/ISI/I‘{eCKI/IX BCJIMYMH; I[IPU 5TOM BLI6I/IpaTB ONTUMAJILHBIA CIIOCOO

HU3MCPCHUA U UCITIOJIb30BATh U3BECTHBIC METOAbI OLICHKU HOFpCHlHOCTCﬁ I/I3MepCHI/II>'I

10.11

HCCJ’IC}IOB&TB 3aBUCUMOCTH MECKOY (1)I/I3I/I'-IGCKI/IMI/I BCIIMYMHAMU C UCIIOJIB30BAHUCM MPAMBIX H3MepeHHﬁ; IIpHu 3TOM




KOHCTPYHPOBATh yCTaHOBKY, (PHKCUPOBATH PE3yJabTAThl MOTYYECHHOW 3aBHUCHUMOCTH (PU3NYECKUX BEJIMYHUH B BUJIC

Ta6J'II/IH u Fpa(bI/IKOB, ACJIaTh BBIBOAKI I10 PE3yIbTaTaM UCCICAOBAHUA

10.12

Cobnronate mpaBmiia 0€30MacHOrO TpyJa MPH MPOBEACHUU MCCIEIOBAHUI B paMKax y4eOHOTO SKCIIEpPUMEHTA,
y4eOHO-HCCIIEeIOBATEIbCKOW U MPOEKTHOW JIEATENBHOCTH C HCIIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOWUCTB H

1a00paTOPHOTO 000PYIOBAHHS

10.13

Pemrate pacuérHble 3a7auu ¢ SIBHO 331aHHON (PU3UUECKOM MOJEINBIO, UCIOIb3YS (PU3NYECKUE 3aKOHBI U MPHHIIUIIBL;
Ha OCHOBE aHAJIM3a YCIOBHA 3a/1a4M BHIOUPATh (PU3MUYECKYIO MOJIEINb, BBIIEIATh (PU3NYECKHE BETMYUHBI U (POPMYIIHI,
HEOO0XOAUMBIE IS €€ PELICHHUs, TIPOBOJAUTH PACYETHI M OLIEHUBATH PEATHHOCTD MOTYYCHHOTO 3HAYCHHS (HU3NIECKOM

BCJIIMYMHBI

10.14

Pemate kauecTBEHHBIEC 33J]aUM: BHICTPAUBAThH JIOTUYECKH HEMPOTUBOPEUMBYIO LEMOYKY PACCYKAECHUN C OMOPON Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)PI31/I‘-IGCKI/I€ SABJICHUS

10.15

Hcnonb30BaTh MpH pemieHUH Y4eOHBIX 3a7ad COBPEMEHHbIE HH()OPMAIMOHHBIE TEXHOJOTHH [JIsl TIOMCKa,
CTPYKTYpUPOBaHHUS, UHTEPIPETAIIMH U MPEACTABICHUS yUeOHOW M HAyYHO-MOMYJISIPHON MH(OpMaLUU, MOITy4YeHHON

U3 PA3JIMIHBIX UCTOYHUKOB; KPUTHYCCKHU aHAJIU3UPOBATH IMMOJIYIaCMYIO HH(bOpMaI_II/IIO

10.16

[IpuBouTE mpuMeEpHl BKJIala POCCHUICKUX U 3apyOEeKHBIX YUEHBIX-(DUM3MKOB B pa3BUTHUE HAYKU, OObBSICHEHHE

IMPpOLECCOB OKPYKAOIIECTO MHUPA, B pa3BUTUC TCXHUKHU U TEXHOJIOTHI

10.17

Hcnonp3oBaTh TeOopeTHUECKHE 3HAHUSA MO (PU3HMKE B MOBCEAHEBHOM >KM3HM JUIsl oOecriedeHus] 0€30IacHOCTH MpHU
oOpalleHun ¢ npudopaMM U TEXHUYECKUMHU YCTPONCTBAMH, Ui COXPAaHEHUS 370pOBbsi M COOIIOACHHS HOPM

9KOJIOTMUYECKOTO IMOBEJCHUS B OKpYXKaloIlel cpeze

10.18

PabGorats B Tpynmne € BBIIOJHCHUEM Pa3JIMYHBIX COLIMAJIbBHBIX pOJ'ICfI, IJIaHUPOBATb pa60Ty I'pYIIIbI, paliluOHAIILHO
pacnupeacisiTb 00513aHHOCTH U IUIaHUPOBATh ACATCIBHOCTH B HCCTAHAAPTHLBIX CHUTYyaAlUAX, aICKBATHO OLICHUBATH

BKJIaJ KaXJI0I'0 U3 YYaCTHHUKOB I'PYIIIBI B pCHICHUC paCCManHBaeMOﬁ Hp06J'IeMBI




11 KJIACC

Kon
NMPOBEPAEMOro
pe3yiabTara

IIpoBepsiemble MpeaMeTHbIE Pe3YJIbTATHI 0CBOCHUS OCHOBHOI1 00pa3oBaTe/IbHON NPOrpaMMbl CPeIHEro
0o01ero oopazoBaHus

111

JleMOHCTpUpOBATh HA IPUMEPaX POJb U MeCTO (PU3UKK B GOPMUPOBAHUN COBPEMEHHOW HAyYHOUM KapTUHBI MUDA, B
Pa3BUTHH COBPEMEHHOM TEXHUKHU U TEXHOJIOTUH, B TPAKTUYECKOW IESITENLHOCTH JIFOAEH, HETOCTHOCTh U €AMHCTBO

(bu3nuecKoil KapTUHBI MUpa

11.2

YYnUTEIBATH I'paHUllbl IPUMCHCHHUA N3YUCHHBIX (bPIBI/I‘-ICCKI/IX Moaeneﬁ: TOYCUHBIHN BJIGKTpI/I‘-ICCKI/If/'I 3apsan, sacpHas

MO/IENIb aTOMa, HYKJIOHHAs! MOJIEIh aTOMHOTO SIApa MPH PeIICHUH (PU3NICCKUX 33124

11.3

PacrniosnaBate (usmnueckue siBieHUs (IPOIECChl) M OOBSICHATH MX HA OCHOBE 3aKOHOB JIICKTPOJAMHAMHUKU M
KBaHTOBOH (M3UKH: dNIEKTpUUECKasi POBOJIMMOCTb, TEIJIOBOE, CBETOBOE, XMMHUECKOE, MATHUTHOE JIEHCTBUS TOKa,
B3aMMO/ICHCTBIE MAarHUTOB, YJICKTPOMArHUTHAS WHIYKIUS, IEHCTBUE MarHUTHOTO TIOJISl Ha TIPOBOJIHUK C TOKOM U
JIBYOKYIIUICS  3apsf, DJICKTPOMArHUTHBIC KOJEOAHWUS W BOJIHBI, MPSIMOJMHEHHOE pacIpoOCTpaHECHHUE CBETA,
OTpakeHHe, TMpenoMieHue, UHTephepeHnns, audpakuus W TONApU3allUs CBETa, JAHUCIEPCHS  CBeTa,
tdotoanexktpuueckuit 3pdext (Ppororddexr), cBeToBOE NaBIEHHE, BOSHUKHOBEHHE JHMHEHYATOro0 CIEKTpa aToMa

BOAOpPOda, €CTECTBECHHAA U UCKYCCTBCHHAS PAJMOAKTUBHOCTD

114

OnuceiBaTh H3y4YEHHbIE CBOMCTBAa BeELIECTBA (DJEKTPUUECKHE, MAarHUTHbBIE, ONTHYECKHE, DIEKTPHUYECKYIO
MIPOBOAMMOCTD PA3JIMYHBIX CPeNl) U IEKTPOMArHUTHBIE SIBJICHUS (IIPOLIECCHI), UCIIONIb3Yys (PU3HUECKHUE BEIHUNHBI:
JJIEKTPUYECKUN 3aps]l, CWIA TOKA, JJIEKTPUYECKOE HANPSIKEHHUE, JJIEKTPUYECKOE COINPOTUBIEHUE, PAa3HOCTH
norenuanos, 3J[C, pabora Toka, MHAYKIMS MarHUTHOIO MO, cuia Amnepa, cwia JlopeHna, HHIYKTUBHOCTh
KaTyIIKH, SHEPTUs 3JEKTPUUECKOr0 W MarHUTHOTO IOJIEW, MEpHOJ] M 4YacToTa KojieOaHW B KosebaTeabHOM

KOHTYPC, 3apsJ U CUJia TOKa B MIPOUECCC TApMOHHUYCCKUX DJICKTPOMATIHUTHBIX KOJIC6aHHI>'I, (I)OKYCHOC PacCTOsIHUEC U




OIITUYECKAsl CUJIA JIMH3BL, IPH OMUCAHHUH MIPABUIIHHO TPAKTOBATH (PU3UUYECKUN CMBICI HCIIOJIb3yEMbIX BETUYHH, UX
0003HAYECHUSI U EAMHMIIBI; yKa3bIBaThb (OPMYIIbI, CBSI3bIBAIOIINE JAHHYIO (PU3UYECKYIO BEIMYUHY C APYTUMH

BCJIMYMHaAMH

11.5

OnuchiBaTh M3y4YEHHbIE KBAaHTOBBIE SIBJICHUS U IPOLECCHI, MCIOJb3Yys (GU3NYECKHE BEIMUYUHBI: CKOPOCTb
9JIEKTPOMArHUTHBIX BOJIH, JUTMHA BOJHBI M 4YacTOTa CBETA, PHEPTUS M MMITYJIbC (OTOHA, MEPHOJ IOJIypacraja,
SHEpPrus CBSA3M ATOMHBIX sJIep; MpPU ONUCAHUM MPABHIBHO TPAKTOBATh (DU3MYECKHI CMBICI HCHOJIB3YEMBIX
BEJIMYMH, UX 0003HAYEHUS U €IMHUIIbI; YKa3blBaTh (JOPMYJIbl, CBS3BIBAIOLINE JaHHYIO (U3NYECKYIO BEIUYHHY C

APYIruMH BCIMYUMHAMM, BBIYUCIATH 3HAYCHUC (1)I/I3I/IHGCKOI>’I BCIIMYNHBI

11.6

AHanmu3upoBaTh (U3MUECKUE MPOLECCH U SBICHHS, UCIONB3Ys (U3UYECKHE 3aKOHBI M MPUHIUIBL: 3aKoH OMma,
3aKOHBI IIOCIEAOBATEIIBHOIO M MapallICIbHOTO COCIMHEHMsS IIPOBOJHUKOB, 3aKoH J[xoyms — JleHua, 3akoH
NIEKTPOMAarHUTHOM MHAYKLIHMH, 3aKOH NPAMOJIMHEHHOTO PAacCIpOCTPAHEHUS CBETAa, 3aKOHBI OTPAKEHUS CBETA,
3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHEHHWE OWHIITEHHA i (HOTOdPdeKTa, 3aKOH COXpPAHEHUS DHEPTUH, 3aKOH
COXPAHECHHA HMIIYJIbCA, 3aKOH COXPAaHEHUS DJICKTPUYECKOIO 3apsAja, 3aKOH COXPAHEHHS MAacCOBOIO YHUCIA,
noctynatsl bopa, 3akoH paZin0aKTUBHOTO pacnaja; MpH 3TOM pa3inyaTh CIOBECHYIO (POPMYIHPOBKY 3aKOHA, €r0

MaTeMaTHYeCKOE BBIPAYKEHUE U YCIOBUA (TpaHMIIbI, 00JaCTH) MPUMEHUMOCTH

11.7

OHpe,[[eJ'I}ITB HaIlpaBJICHUEC BCKTOpAa HWHAYKIHWU MArHUTHOTO IIOJIA MPOBOJHHUKA C TOKOM, CHIIbI AMnepa n CHIJIbI

Jlopenua

11.8

CTpOI/ITL M OIIUCBIBATH I/1306pa)KeHI/Ie, CO31aBac€MOC IJIOCKUM 3€PKAJIOM, TOHKOH JIMH30M

11.9

BBINONHATE SKCIIEPUMEHTHI TI0 UCCIET0BaHUIO (PU3MUYECKHUX SBJIEHUIN U MPOLIECCOB € MCIOJIb30BAaHUEM MIPSIMbIX U
KOCBEHHBIX M3MEpEHUui; Mpu 3ToM (OopMYyIUpoBaTh MpobdiemMy (3agady) M TUIOTe3y y4eOHOro HKCIEPHUMEHTa,

CO6I/IpaTB YCTAHOBKY U3 MPCAJIOKCHHOT'O O60py,[IOBaHI/I$I, IPpOBOAUTDH OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOBI

11.10

OCYH_IGCTBJBITL NpsAMbIC U KOCBCHHBLIC H3MCPCHUA (I)I/I3I/I‘-ICCKI/IX BCJIIMYUH; IPpHU 3TOM BBI6I/IpaTL ONTHUMAaJIbHBIN

CII0co0 HU3MCPCHUSA U UCIIOJIB30BATh NU3BECTHBIC METOAbI OLICHKU HOFpGIJ.IHOCTCfI H3MCpCHHﬁ

11.11

HccnenopaTb 3aBHCHMOCTH (bHBI/I‘ICCKI/IX BCJIIMUMH C HCIIOJIb30BAHUCM  IIPAMBIX H3MepeHPII>i; Ipn  5TOM




KOHCTPYHPOBATh YCTAaHOBKY, (PUKCUPOBATH PE3YNbTATHI MOTYYCHHON 3aBUCHMOCTH (DM3MUECKUX BEIMYUH B BUJIC

Ta6J'II/IH u Fpa(bI/IKOB, ACJIaTh BBIBOJKI 110 pE3YyJIbTaTaM UCCICI0OBaHUA

11.12

Cobnronate mpaBmiia 0€30MacHOrO TpyJa MPH MPOBEACHUU MCCIEIOBAHUI B paMKax y4eOHOTO SKCIIEpPUMEHTA,
y4eOHO-HCCIIEeIOBATEIbCKOW M TPOEKTHOM JAESITETbHOCTH C HCIOJIb30BAHUEM HM3MEPUTEIbHBIX YCTPOMCTB U

nabopaTOpHOTO 000PYAOBAHHUS

11.13

Pemrates pacuétHbie 3a1a4M C IBHO 331aHHON (PU3NYECKON MOJIEINBIO, UCTIONB3Ys (PU3NUECKUE 3aKOHBI M IIPUHIIUIIBL;
Ha OCHOBE aHallM3a YCIIOBUS 3aJla4d BBIOMPATh (DU3MUYECKYIO MOJENb, BBIACIATh (U3MUECKUE BEIHYUHBI U
(hopMyIIbI, HEOOXOIUMBIE TSI €€ PEIICHUS, IIPOBOIUTE PACUETHI M OIICHUBATh PEeaTbHOCTh OTYUYSHHOTO 3HAUCHUS

(bu3nYecKoil BeTHYUHBI

11.14

Pemate kauecTBEHHBIE 3a/1a4M: BBICTPAUBATh JJOTMUYECKHA HEMMPOTUBOPEUMBYIO LIETIOYKY PACCYKIEHHI C OITOPOM Ha

HU3YUYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/IIICCKI/IG SIBJICHU A

11.15

Hcnonp3oBaTh mpu pelieHHH y4eOHBIX 3a/lad COBpEeMEHHble WH(GOPMAIMOHHBIE TEXHOJOTHH IS TOMCKa,
CTPYKTYPUPOBAHUS, HWHTEPIpPETAllMM M TPEACTaBICHUS YU4eOHOM W HaydHO-MONYJSpHONW  HH(OpMAIUH,

HOHy‘IGHHOﬁ N3 PA3JIMIHBIX HCTOYHUKOB; KPUTHYCCKHU aHAJIM3UPOBATH IMMOJIy4aCMYHO HHq)OpMaHI/IIO

11.16

OOBSCHATh MPHUHLMIIBI JEWCTBHUS MAIUH, NPUOOPOB M TEXHUYECKUX YCTPOMCTB; pa3ivyaTh YCIOBUS HX

0€30ITaCHOTO UCITOIL30BaHUS B MMOBCEAHEBHOM YKU3HU

11.17

[IpuBouTE mpHUMepsl BKJIaJa POCCUMCKUX M 3apyOEKHBIX YUEHBIX-(U3UKOB B pa3BUTHE HAYKU, B OOBSICHEHHE

MPOLECCOB OKPY AIOIIETO MUPA, B PA3BUTHE TEXHUKH U TEXHOJIOTHI

11.18

Hcnons3oBath TeopeTHUeCcKUe 3HaHUsI 1O (PU3UKE B MIOBCETHEBHOM KU3HM JIJIs1 oOecrieueHns 0€30MacHOCTH TPH
oOpareHuu ¢ MpuOopaMu U TEXHUYECKUMHU YCTPOWCTBAMH, JJISI COXPAHEHUS 3JI0POBbS M COONIOJCHUS HOPM

9KOJIOTMYECKOT0 MIOBEIEHUS B OKpYXKaIoLIel cpere

11.19

PabGorarts B rpymnme € BBIITOJIHCHHUEM PA3JIMYHBIX COITUAJIbHBIX pOJ’ICfI, IJIaHUPOBATb pa60Ty rpyIHIibl, palliOHAJIBHO
pacupeaciisaTb 0053aHHOCTU U IIaHUPOBATE ACATCIBHOCTE B HECTAHAAPTHBIX CHUTYyAllUAX, aACKBATHO OLUCHHUBATH

BKJIaJ] KAXKA0T'0 U3 YIACTHUKOB I'PYHIIBI B pCHICHUC paCCManI/IBaCMOﬁ HpOGJ’ICMBI




IMPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KITIACC
Kon
Kon nposepsieMoro jiemMenTa IIpoBepsiembIe 371eMEHTBI COACPKAHUA
pasjaena
OU3NKA U METO/Ibl HAYYHOTI'O ITO3HAHUA
. ®uszuka — Hayka o npupoxae. Hayunble MeTonbl IO3HaHUS OKpyXxaromero mupa. Poiss
' HKCIIEPUMEHTA M TEOPHHU B IPOLIECCE TTO3HAHUS MPUPOJIBL. DKCIIEPUMEHT B (PH3HKE
1 MonenupoBanue (u3MuecKux sABJIEHUN U mnpoueccoB. Hayuneie rumnotespl. dusmueckue
19 3aKOHBI U T€OpUH. I'paHuIbl IPUMEHUMOCTH (PU3NYECKUX 3aKOHOB. IIpuHIMI COOTBETCTBHUSL.
' Ponb m mecro ¢usuku B (OpMHpPOBAHMM COBPEMEHHOM HAy4dHOW KapTHHBI MHpa, B
IIPAKTUYECKOM IEATENbHOCTH JIFOAEH
2 MEXAHUKA
#HH#HPartH#KITHEMATUKA
911 Mexannueckoe BrkeHrue. OTHOCUTENBHOCTh MEXaHUUECKOro BMkeHus. Cucrema oTcuéra.
o Tpaekropust
[Tepemerienue, CcKOpocTh (CpeaHsisI CKOPOCTb, MIHOBEHHAasi CKOPOCTb) M YCKOpEHHE
212 MaTepuaIbHOW TOYKH, UX MPOEKIMH Ha OCU chcTeMbl KoopAuHAT. CloxeHue nepeMenieHuit
U CII0KEHUE CKOPOCTEN
2.1 213 PaBHOMEpHOE M pPAaBHOYCKOPEHHOE MNpsSMOJIMHEWHOe ABMKeHue. ['paduku 3aBHUCHUMOCTU
o KOOpJMHAT, CKOPOCTH, YCKOPEHUS, TyTH U MIepEMEIICHNs MaTepUaIbHOU TOUYKH OT BPEMEHU
214 CBoOoHOoe afieHne. Y CKopeHre CBOOOHOTO TaIeHUs
KpuBonuneiinoe nnxeHne. PaBHOMEpPHOE IBUKEHUE MATEPUAIBHON TOUYKH IO OKPYKHOCTH.
2.15 VYrioBas cKopocTb, JuHEHHas ckopocTb. Ilepmox um wacrora. lLleHTpocTpemuTenbHOE
YCKOpEHUe
2.16 TexHuueckue ycTpoicTBa: ClIMIOMETP, IBUKEHUE CHAPSI0B, LIEIHBIE U PEMEHHBIE NIEpeJaun




[Tpaktuyeckue pa®oTbl. M3mMepeHne MrHOBeHHOW ckopocTu. MccnenoBaHue COOTHOLICHHUS

MCXKOY IIyTIAMU, HpOﬁ,Z[CHHI)IMPI TEJIOM 3a IOCJICA0BATCIIbHBIC PABHBIC ITPOMECKYTKU BPEMCHU

2.1.7 IIpY PAaBHOYCKOPEHHOM JIBI)KEHHUU C HaydaJlbHOW CKOPOCTBIO, paBHOW Hyiro. M3ydeHue
IBUKCHHSI [IapUKa B BA3KOM KUAKOCTU. WM3ydeHuwe JBUKEHHsI Tena, OpOLIEHHOTO
TOPU30HTAIILHO
#iHPart# IMHAMUKA
vy [Tpunuun otHocurensHocTU ['anmmnes. [lepBolil 3akon Herotona. MHepuuanbHble CHCTEMBI
o oTcuéra
2.2.2 Macca tena. Cuina. [IpuHIun cyneprno3unum cui
293 Bropoit 3akon HploToHa 11 MaTepuanbHOM TOYKM B HMHEPUUATBHONW CHUCTEME OTCYETa
o (MCO). Tperuii 3akoH HproTOHA 1711 MaTepuaibHBIX TOUEK
2.2.4 3akoH BcemupHoOro tsarotenus. Cuna tspxectd. [lepBast kocmudeckasi ckopocTb. Bec tena
2.2.5 Cuia ynpyroctu. 3akoH ['yka
99 295 Cuna Ttpenus. Cyxoe Ttpenue. Cuna TpeHUS CKOJIBKEHHUS M CHUJIa TPEHUS IOKOS.
KoadurmenT tpernst. Cruiia CONpOTUBIICHUS TTPH JBUKCHUH TEJIa B )KUIKOCTH HITU Ta3e
2.2.7 [ToctynarensHoe U BpamiaTelbHOE IBUKEHHE a0COTIOTHO TBEPIOTO Tea
298 MOMEHT CUIJIBI OTHOCUTENBHO OCH BpaieHus. [lnedo cunbl. YcioBusi paBHOBECHUS! TBEPAOTO
o tena B UCO
2.2.9 TexHUYECKHE YCTPOMCTBA: MMOAMUITHUKH, IBIYKEHUE HCKYCCTBEHHBIX CITYTHHKOB
[TpakTdeckne paboThl. M3ydeHue ABMKEHHS OpycKka MO HAKIOHHOW IUIOCKOCTH IO
2910 NEHCTBHEM HECKONbKUX cuil. MccienoBanue 3aBUCHMOCTH CHIT YIIPYTOCTH, BOSHUKAIOIIUX B
o neGopMHupyeMoll TPYy)KHHE UM PE3WHOBOM 00pasile, OT BEIWYMHBI WX JeOpMAIHH.
HccnenoBanue yclIOBUI paBHOBECHS TBEPOTO Tela, UMEIOIIETO OCh BPAIICHHUS
23 ##Par##H##3AKOHbI COXPAHEHU S B MEXAHUKE
' 23.1 Umnynsc MaTepualbHOM TOYKH, CHUCTEMBbl MaTepUalbHBIX Touek. Mmmynbc cuibsl u




HU3MCHCHUC UMITYJIbCA TCIIa

2.3.2 3akoH coxpaneHus nmnyibsca B ICO. PeakTuBHOE NBM>KEHUE

2.3.3 Pabora cumbl

2.3.4 MouHOCTb CHIBI

2.3.5 Kunerndeckas 3Heprusi MaTepuaIbHONM TOUYKHU. Teopema 0 KUHETUYECKON SHEPTUU

236 [TorennmanbHas »Heprusi. [loTeHnuanpHas SHEPrus yrnpyro aehopMUPOBAHHON NPYKUHBI.
- [TorennuanbHast F3HEpPrus Tei1a BOJIU3U MOBEPXHOCTH 3eMIU

[ToreHnuanbHble W HENOTEHIMAJIbHbIE CHIbL. CBs3b PabOThl HEMOTEHIUAIBHBIX CHII C
2.3.7 W3MEHEHHEM MEXAaHWYECKOM JHEPIUM CUCTEMBI Tell. 3aKOH COXPAaHEHUS MEXaHWYECKON
SHEpPIruu

2.3.8 VYipyrue u Heynpyrue CTOJIKHOBEHUS

2.3.9 TexHuuyeckue ycTpoiicTBa: IBUKEHUE PAKET, BOJOMET, KOTIEp, PY>KUHHBINA MTUCTOJIET

2310 [TpakTnueckue paGoTel. V3ydyeHue cBA3M CKOpOCTEHl Ten TpU HEYNpyroMm  yjape.
o HccnenoBanue cBs3U pabOThI CUIIbI C U3BMEHEHHEM MEXaHMUYECKOW SHEPTuu Tena

3 MOJIEKVYJIAAPHASA ®U3UKA U TEPMOAMHAMUKA
#i##Par###OCHOBBI MOJIEKY JISIPHO-KMHETUYECKOM TEOPUN

311 OcCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-KMHETUYECKONH TEOpUU. DBpOYyHOBCKOE JBM)KEHHE.
o Juddysus. Xapakrep IBUKESHUS U B3aUMOJICHCTBHS YaCTHI] BEIIECTBA

312 Mopenu cTpoeHUs Ta30B, KUJIKOCTEH W TBEPIABIX TNl U OOBSICHEHHE CBOWMCTB BEIECTBA HA

3.1 o OCHOBE 3THX MOJEJIEH

3.1.3 Macca mouneky:n. Konmdectso Bemectsa. [TocTostHrass ABoraapo

3.14 TermmoBoe paBHoBecue. Temneparypa u e€ usmepenue. lllkamna remnepatyp Llenbcus

315 Mognens wnaeanbHoro raza. OCHOBHOE YPaBHEHHME MOJIEKYISIPHO-KMHETHUECKON TEOpuu

nACaJIbHOIO ra3a




AOGcomoTHas TemIeparypa Kak Mepa cpeiHell KUHETHUECKOW SHEPTHH TEIUIOBOTO JBIKCHHUS

316 yactul rasa. lllkana temnepatyp KenbBruna

3.1.7 VYpasuenue Knanetipona — MenaeneeBa. 3akon JlampToHa

318 I"a3oBble 3aKoHbI. M30Mmpoiiecchl B UAEaIbHOM ra3e ¢ OCTOSHHBIM KOJMYECTBOM BELIECTBA:
o u30TepMa, 30X0pa, n3odapa

3.1.9 TexHUUYECKHE YCTPOICTBA: TEPMOMETP, OapoMeTp

3110 [TpakTnueckue pabotsl. M3MepeHue macchl Bo3ayxa B KilaccHOM komHare. MccienoBanue
o 3aBHCUMOCTH MEXIY IapaMeTpaMy COCTOSIHUS pa3peKeHHOT0 Tra3a

OCHOBbBI TEPMOJIMHAMUWKN

391 TepmoauHaMudeckas cucreMa. BHYTpEHHss 3SHEprus TEPpMOJAMHAMUYECKOH CHCTEMBl U
o CHoco0bI €€ N3MEHEHMUSI

3.2.2 KonuyecTBo TemnoTs! 1 paboTta. BHyTpeHHssI SHEPTrHsl 0JTHOATOMHOTO UJICATFHOTO Ta3a

393 Buapsl Temonepenaun: TEMIONPOBOIHOCTh, KOHBEKIHs, M3IydeHHe. TermIoéMKocTh Tena.
o VY nenbHas TEMI0EMKOCTD BellecTBa. PacuéT koiaMuecTBa TEMIOThI IPU TeIuIonepeaaye

324 [TepBelif 3akoH TepMonuHaMuku. [IpuMeHeHHMe TepBOro 3aKOHa TEPMOJMHAMUKU K

39 o u3onpoueccaM. I'padudeckas uHTepnperanus padoTsl ra3a
. TemoBele MamuHbl. [IpuHIUIIBL [EeHCTBUS TEMI0BbIX MamMH. [IpeoOpa3oBaHus S3HEPTUH B
3.2.5 TeIoBbIX MammHax. Koadduuuent mnonesnoro neiictBus (namee — KIIJ[) TteruoBoit
Mamusbl. [{ukn Kapro u ero KII/]

398 Bropoii 3akoH TtepmoauHamuku. HeoOpatumocTe mporeccoB B mpupoje. TerioBbie
o JIBUTATENN. DKOJOTHYECKHE POOIEeMbI TEIJIOPHEPTETUKU

357 TexHuueckue yCTpOMCTBa: JBUTATENb BHYTPEHHETO CropaHMs, OBITOBOM XOJIOIWIBHUK,
o KOHJIUIIHOHEP

3.2.8 [TpakTrueckue paboThl. MI3MepeHue yaeapHOM TeI0EMKOCTH

3.3 ###Par###AI'PEI’ATHBIE COCTOSAHMA BEIHECBA. ®A30BBIE ITEPEXO/IbI




[TapooOpazoBanrie © KoHAeHcanws. lcnapeHwe ¥ KUINCHHE. YJIeNbHAas  TeyioTa

331 napooOpa3oBaHusl. 3aBUCIMOCTb TEMIIEPATYPHI KUTICHUS OT AaBJICHUS

3.3.2 AOCoIOTHAS M1 OTHOCUTENBbHAS BIAXKHOCTh BO3/lyXa. HachIeHHbIH map

333 Teépnoe teno. Kpucranmnmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB KPHCTAJUIOB.
- Kunkue kpucramisl. COBpeMEHHbIE MaTepHAaIIbI

3.34 [TnaBnenue u KpucTaIU3aIys. Y 1elbHas TeruioTa miasienus. Cyomumanus

3.35 YpaBHEHHE TEIIOBOTO OanaHca

336 TexHUYeCKHe yCTPONCTBA: TUTPOMETP U IICUXPOMETP, KAJIOPHUMETP, TEXHOIOTUHU MTOTYyICHUS
- COBPEMEHHBIX MaTE€PUAJIOB, B TOM YHCJIC HAHOMATEPHAJIOB, 1 HAHOTEXHOJIOTHH

3.3.7 [TpakTueckue paboThl. MI3mMepeHre BIaKHOCTH BO3AyXa

4 DJIEKTPOJJUHAMUKA
#HH#Part#t# O JIEKTPOCTATUKA

411 DrekTpu3anus Tel. NeKTpudecKui 3apsi. [lBa Biia SIeKTPUIeCKUX 3apsaoB

412 ITpoBOAHMKY, TUAIIEKTPUKHU U MTOJTYTIPOBOAHUKH

413 3aKOH COXpaHEHHUs HNEKTPUUIECKOTO 3apsiia

414 B3aumogeiicTBue 3apsaoB. 3akon Kynona

415 OnexTpudeckoe mosie. Hampsok€HHOCTh SJEKTPUYECKOTo mouis. [IpuHIMI Ccynepro3uinm.

4.1 o JIMHMY HANIPSHKEHHOCTH DIEKTPUIECKOTO OIS

41.6 PaboTa cun anektpocratudeckoro noss. [loreniman. PazHocTs moTeHIIMATOB

417 [TpoBOMHUKN W IUAJIEKTPUKH B TOCTOSHHOM JJIEKTPHYECKOM Toje. JlmdmekTpudeckas
o MIPOHUIIAEMOCTh

418 OnektpoéMkocTh. KoHaeHcarop. DnIeKTpOEMKOCTh IJIOCKOTO KOHJEHCATOpa. JHEprus
o 3apsHKEHHOT0 KOHJICHCATOpa

419 TexHUUeCKHe yYCTPOMCTBA: SJCKTPOCKON, DIIEKTPOMETP, AJIEKTPOCTATUYECKasl —3alluTa,




3a3eMJICHHE JIEKTPONPUOOPOB, KOHIEHCATOP, KCEPOKC, CTPYHHBINA PUHTEP

4.1.10 [TpakTdeckue paboTel. MI3mMepeHue 31eKTpoéMKOCTH KOHIEHCaTopa
HHPar##HITOCTOSHHBIN DJIEKTPUUYECKUI TOK. TOKU B PASJIMYHBIX CPEJJAX
121 YcnoBus CylIecTBOBAaHUS MOCTOSIHHOTO AJIEKTPUIECKOro ToKa. Mictounuku Toka. Cuiia Toka.
o [TocTosiHHBIN TOK
422 Harmpsoxenune. 3akon Oma 15 yyacTka 1enu
4.2.3 DJEKTPUUYECKOE COTIPOTUBIICHUE. Y IEIbHOE COMPOTHBIICHUE BEILIECTBA
4.2.4 [TocnenoBarenbHOE, MapaJIeIbHOE, CMEIIAHHOE COSMHEHHE TPOBOTHUKOB
4.2.5 Pabota snextpuueckoro Toka. 3akoH Jxoymns — Jlenna
4.2.6 MOIIHOCTB IEKTPHUUECKOTO TOKA
497 anektpoaBkymas cuia (nanee — 3/1C) u BHyTpeHHEEe CONPOTHUBIECHUE MCTOYHHKA TOKA.
o 3akon Oma 7151 TOJTHOM (3aMKHYTO# ) anekTpruyeckoi renu. KopoTkoe 3aMbIkanue
42 428 DNeKTpOHHAs MPOBOAUMOCTh TBEPABIX METAIOB. 3aBUCUMOCTh CONPOTHUBIECHUS METAJJIOB
oT Temneparypbl. CBepXIpOBOAUMOCTh
4.2.9 DNIeKTpUUIECKHil TOK B BakyyMme. CBOWMCTBA AJICKTPOHHBIX MTyYKOB
1210 [TomrynpoBoiarku. COOCTBEHHAS U IPUMECHAS ITPOBOAMMOCTE TTOYIIPOBOTHUKOB. CBOICTBA
o p-n nepexona. [TonynpoBOIHUKOBBIE TPHOOPHI
4211 DNEKTPUYECKH TOK B AJIEKTPOJIUTAX. DIEKTPOIUTHUECKAS JUCCOIHAITHS. DIEKTPOIN3
4212 DnekTpuueckuii TOK B razax. CaMoCTOSATENbHBIN U HECAMOCTOATEIbHBIN paspsij. Pazmuunbie
o THUIIBI CAMOCTOSITENIBHOTO pa3psiaa. Monuus. [1nazma
TexHUYeCKHE  yCTPOWCTBA: aMIepMeTp, BOJBTMETP, pEeocTaT, WCTOYHHKH  TOKa,
1913 AIIEKTpOHArpeBaTeNbHbIE  MPUOOPBI,  AJIEKTPOOCBETUTENBHBIE  MPUOOPBI,  TEPMOMETP

COIMPOTUBIICHUS, BAKYYMHBIM THOJ, TEPMUCTOPHI U (HOTOPE3UCTOPHI, MOTYIMPOBOIHUKOBBIN

JIMOJI, TaTbBaHUKA




[TpakTuyeckue paboTsl. M3yueHne cMEIIaHHOTO COSMHEHUS PE3UCTOPOB.
4.2.14 Wsmepenne DJIC ucToyHMKa TOKa M €ro BHYTPEHHETO COMpoTHBICHUsA. HabmroneHwe
JIIEKTPONIHA3A
11 KJIACC
Kon
paszena Koanposepsiemoro 3jieMeHnTa IIpoBepsiemblie 371eMEHTBI COACPKAHUA
4 SJIEKTPOJJUHAMUKA
##HPart##M AT HUTHOE I1OJIE. DJIEKTPOMAI'HUTHAA MHAYKLA
431 ITocrosiHHBIE MarHuThl. B3anMoeiicTBIE OCTOSHHBIX MarHUTOB
MarnutHoe mnone. Bexrop marmutHOM MHAyKumu. IIpuHnun cynepnosunmu. JInaumn
432 MarHuTHOM MHAYKIMHM. KapTWHa JMHUN MarHUTHOW WHAYKIUU TOJS IOCTOSHHBIX
MarHuTOB
MaruutHoe moJsie MpPOBOJHMKA C TOKOM. KapTWHa JNMHMHA TOJSA JUIMHHOTO IPSMOTO
43 433 MIPOBOJHMKA U 3aMKHYTOI'O KOJIbLIEBOTO MPOBOJIHUKA, KAaTYIIKU ¢ TOKOoM. OnbIT Dpcrena.

BzaumogeiictBue MIPOBOAHHUKOB C TOKOM

434 Cuna Amnepa, €€ MOlyJIb U HallpaBJICHUE

Cuna JlopeHna, e€ Moaynb M HampaBlieHHE. J[BW)KeHHE 3apsHKCHHOW YacTHIBI B
435 O/IHOPOJIHOM MAarHUTHOM mone. PaGora cumel JlopeHna
4.3.6 SIBneHHE HIIEKTPOMATHUTHON UHAYKIIUH

437 IToTok BekTOpa MarHUTHOW MHAYKIIMU




4.3.8 OJ1C unaykuuu. 3aKOH >IEeKTpOMarHuTHOM uHaykuuu dapaes
BuxpeBoe osnextpuueckoe mnoie. IJIC UHAYKUMH B MPOBOJHUKE, JBIKYIIEMCS
439 IIOCTYNATEIbHO B OJIHOPOJAHOM MarHUTHOM II0JI€
4.3.10 [TpaBumo Jlenmna
4.3.11 NunyktuBHOCTD. SBNIeHHE camOoMHAYKIMHU. D]C caMOUHTyKIIMK
4.3.12 DHeprusi MarHUTHOTO MOJISl KATYIIKU C TOKOM
4.3.13 DJIEKTPOMArHUTHOE TI0JIe
TexHU4YeCcKne YCTPONCTBA: MOCTOSIHHBIE MArHUTHI, 3JIEKTPOMATHUTHI, SJIEKTPOJIBUTATEINb,
43.14 YCKOPUTEINH AJIEMEHTAPHBIX YACTHUI], HHIYKIIMOHHAS TIeYb
[TpakTuyeckue padoTel. V3ydeHne MarHUTHOTO TOJISI KaTyIIKK ¢ TokoM. MccienoBanue
4.3.15 JNEHCTBUSL TOCTOSSHHOIO MarHbta Ha paMKy C TOKOM. lcciemoBaHue —sIBICHHS
ANIEKTPOMATHUTHON UHIYKIIUU
5 KOJIEBAHUA 1 BOJIHBI
#HHPar#t#H#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE KOJIEBAHUA
Koneb6arenbnas cucrtema. CoOoanbie konebanus. ['apmonnyeckue konebanus. [lepuon,
>11 4acToTa, aMITUTY/1a U (a3a KoJeOaHmit
512 IIpy>xvHHBIN MasTHUK. MaTeMaTUYECKUN MasTHUK
YpaBHeHHe rapMOHUYEeCKUX KoneOaHuil. KuHemaTndeckoe M JAMHAMUYECKOE OIMCAHUE
- >13 K0JI€0aTEIbHOTO IBUKCHUS
. [TpeBparrieHre SHEPTUM MPU TAPMOHUYECKUX KosieOaHusIX. CBSA3b aMIUIUTYAbI KOJIeOaHMi
>14 MCXOJHOW BEIMYMHBI C AMILTUTYJaMH KOJIeOaHUii e€ CKOPOCTU U YCKOPEHUS
KonebGarenbupiii  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJI€OaHHS B HACATHLHOM
5.15 K0JIeOATEIbHOM KOHTYpE. AHAJIOTHS MEXIYy MEXaHHUYECKUMH U 3JICKTPOMArHUTHBIMU
konebanusamu. @opmyna Tomcona
5.1.6 3aKOH COXpaHEHUS SHEPTHH B HJICATbHOM KOJIeOaTeIbHOM KOHTYpE




BeiHyxenHsle  MexaHudeckue — koneOanus.  Pesonanc.  PesoHaHcHas — KpuBasl.

>L7 BEIHYXICHHBIE AJICKTPOMarHUTHBIE KOJICOaHNUSI.
5138 Ilepemennsblil TOK. CHHYCOUAAIBHBIA IEPEMEHHBIN TOK.
MOIHOCTh TEPEMEHHOTO TOKA. AMIUTUTYIHOE M JIEHCTBYIOIEE 3HAYEHUE CHJIBI TOKA U
5.1.9
HaIPsHKECHUS
Tpanchopmarop. [Ipous3BoacTBO, mepefada W MOTPEOJICHUE DIIEKTPHUYECKON SHEPruu. DKOJIOrMYecKHe
5.1.10 PUCKH TIpH TIPOMU3BOACTBE JNEKTpUuUeckod sHepruu. KynbTypa HCHOIB30BAHUS AIIEKTPOIHEPTHH B
MIOBCETHEBHOU KNU3HU
5.1.11 Texuudeckue ycTpoicTsa: celicMorpad, 31eKTpUIecKuii 3BOHOK, TUHUH dIEKTponepeaay
[MpakTudeckue pabotsl. MccneqoBaHre 3aBUCUMOCTH MIEPUO/Ia MaJIbIX KoJeOaHuil rpy3a Ha HUTH OT JITHMHBI
5.1.12 HHTH ¥ Macchl Ipys3a. MccienoBanue IEPEMEHHOTO TOKA B IIENHM M3 MOCIEA0BATENBHO COEAUHEHHBIX
KOHJICHCATOpa, KaTyLIKH 1 PE3UCTOpa
#HHHParttHMEX AHUYECKHWE U 3JIEKTPOMATI'HUTHBIE BOJIHBI
MexaHu4eCKHe BOJHBI, ycIoBusl pactpocrpanenust. [Tepuoa. CKopoCTh pacnpoCTpaHEeHHs U JUTHHA BOJHBL
521 [MomnepeyHble 1 MPOAOIHHBIC BOJHBI
522 ###HPar### Vatepdepenys u qudpakumst MEXaHUUECKHX BOJIH
5.2.3 3Byk. CkopocThb 3ByKa. ['poMKocTh 3ByKa. Bricota ToHa. TeMOp 3Byka
DJIeKTPOMATHUTHBIE BOJIHBI. YCJIOBHUSI HU3IIyYCHHS JIICKTPOMATHUTHBIX BOJIH. B3aWMHas OpHeHTALus
59 524 BeKTOpOB E, B 1 v B 311eKTpOMarHiUTHON BOJIHE B BAaKyyMe
. CBoiicTBA  DJIEKTPOMATHUTHBIX ~ BOJH:  OTpPaXKEHHWE,  MOpEJIOMICHHe,  mojspusanus,  Audpaxims,
5.2:5 naTepdepernns. CKOPOCTh 3JIEKTPOMATHUTHBIX BOJH
5.2.6 [ITkaxa 3eKTpOMarHUTHBIX BOJH. IIpuMeHeHue 3IeKTPOMAarHUTHBIX BOJIH B TEXHHUKE U OBITY
57 [MpuHOUIIBI PAAUOCBA3M U TelieBHACHUS. Paguonokaius. DIeKTPOMArHUTHOE 3arpsi3HEHHE OKPYXAIOIIeH
o2 cpenbl
Texauueckue yCTpOﬁCTBa: MY3BbIKAJIBHBIC HWHCTPYMEHTBI, YJIbTPAa3BYKOBasd IWMArHOCTUKa B TEXHUKE U
528 MEIUIMHE, pagap, paauonpuéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meun
H#HH#Par###HOIITUKA
5.3
53.1 [IpsimonmHeEtHOE pacpOoCTpaHEHUE CBETa B OHOPOAHOM cpene. Jlyu cBera




5.3.2

OtpaxxeHue cBeTa. 3aKOHBI OTpakeHHs cBeTa. [locTpoeHne n300paXKeHHH B TWIOCKOM 3epKaie

5.3.3 ITpenomiieHne cBeTa. 3aKOHBI MPETOMIIEHNS CBETa. AGCONFOTHBIN MOKA3aTeNb TPETOMIICHHUS
534 I[MonHoe BHyTpeHHEee oTpaxkeHue. [Ipe/iebHbII yroi MOMHOr0 BHYTPEHHETO OTPasKeHHUS
5.3.5 JHuctiepcus ceera. CI0KHBIIM cocTaB Georo ceera. I[ser
CoOwuparomiyie 1 paccenBaronye JuH3bl. ToHKas 1uH3a. POoKycHOEe pacCTOsSHUE M ONTHYECKasi CHIa TOHKOM
5.3.6 mne3el. [TocTpoeHne m300pakeHHi B COOMPAIOIINX M PACCEHBAIONINX JHH3aX. DOpMyrna TOHKOW JIMH3HIL.
VYBennueHue, faBacMoe JIMH30U
5.3.7 I[Mpenesnbl MPUMEHUMOCTH T€OMETPHUYECKOMN ONITHKA
538 Nutepdepenius cera. KorepeHTHbIC HCTOYHHUKH. YCIOBHS HAONIOMCHUS MaKCHMYMOB M MHHHMYMOB B
o UHTEPYEPEHIIMOHHON KapTHHE OT ABYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHUKOB
539 Judpaxuus ceera. [AuppakunoHHas peniéTka. Y cloBUe HAOMIOACHNS TIaBHBIX MAaKCUMYMOB TP TTAJICHUN
e MOHOXPOMaTHYECKOTO CBETa Ha TU(PAKIIMOHHYIO PEIIETKY
5.3.10 [onspusanus cBeta
5311 TexHu4ecKHe yCTpoicTBa: O4KH, Jiyna, (oroarnmapar, NPOEKIMOHHBIN anmnapar, MHUKPOCKOII, TEJECKOII,
e BOJIOKOHHAsI ONTHKA, TU(PPaKIHOHHAS PEIIETKA, TTOISPOUT
5312 ITpaxkTuueckue paboTsl. M3MepeHne mokazaTens mpenomieHud. VcciaenoBaHue cBOMCTB M300pakeHUH B
e nuH3ax. HaGmoaenue nucnepcun ceera
OJIEMEHTDI CHELH/IA.HBHOIZ TEOPUU OTHOCHUTEJIbBHOCTU
6.1 'paHuuBl  NPUMEHHMMOCTH  KJIACCHYECKOH  MeXaHWKH.  IlOCTyJaaThl  TEOPHHM  OTHOCHTENBHOCTH:
' HHBAPUAHTHOCTH MOJIYJISI CKOPOCTH CBETA B BaKyyMe, IPUHIIAI OTHOCHTEIbHOCTH DHHIITCHHA
6 6.2 OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEeJICHUE BPEMEHH 1 COKpAILlEHNE JITHHBI
6.3 DHEPrus U UMITYJIBC CBOOOIHON YaCTHIIbI
6.4 CBs13b MacChl ¢ HEPTHEH U UMITYJIbCOM CBOOOTHOW YaCTHUIIBI. DHEPTHUS TIOKOSI CBOOOTHOM YaCTHITHI
7 KBAHTOBAS ®U3UKA
#HH#Par###3JIEMEHTHI KBAHTOBOM OITTHUKU
71 7.1.1 ®Dotonbl. Popmyita [Tnanka cBsi3u 3Hepruu HOTOHA C €ro YaCTOTOMH. DHEPrHs K UMITYJIbC HOTOHA
7.1.2 OtkpsiTHE U nccaenoBanue poroddpdexra. Onbitel A.I'. Cronerosa. 3akons! Goroaddexra




7.13

VYpasuenue JiinmreiHa 1 Gotodddexra. «KpacHas rpanuma» porodddexra

7.1.4 Jasnenne ceera. Oneitel I1.H. JleGenesa

7.1.5 Xumudeckoe JelcTBHE CBeTa

7.1.6 TexHmueckue ycTpoicTsa: (hOTOdIEMEHT, (OTONATINK, COTHEUHAs OaTapesi, CBEeTOIHO

CTPOEHHME ATOMA

791 Monens atoma Tomcona. Ombite Pesepdopaa o ncciegoBanmro ctpoeHus atoma. [limanerapaas Moaemb
o aToma

7992 [Moctynarsl bopa. U3ny4denue u norionienue GoTOHOB MpH IEPEX0/ie aTOMa ¢ OJJHOTO YPOBHS SJHEPTHH Ha
- npyroi. Bunel cnexktpos. CrieKTp ypoOBHEN 3HEPTUU aTOMa BOAOPOIa

1.2 793 BonnoBrle cBoiictBa wactun. Bomuber nme Bpoins. KopmyckymspHo-BonHOBOW myamm3m. Jludpaxims

h 3JIEKTPOHOB Ha KPHUCTAIIIAX

724 CroHTaHHOE U BBIHY)KJICHHOC U3JIy4eHHUE. Y CTPOICTBO U MPUHIMIT pabOTHI Ja3epa

7.25 TexHUYecKHe yCTpoicTBa: CIEKTPaIbHbIN aHAN3 (CHEKTPOCKOM), J1a3ep, KBAHTOBBIH KOMITBIOTED

7.2.6 [MpakTnueckue padotel. HabuoaeHue MMHEHYATOro0 cCrieKTpa

ATOMHOE A1PO

7.3.1 Merto b1 HaOMIOZCHNUS U PETUCTPALIH 3JIEMEHTapHBIX YaCTHI]

732 OtkpbiTHE pajguoakTuBHOCTH. OmnbITH Pe3epdopa 1o onpeeneHuio coctaBa paJioakKTHBHOTO H3yUeHHSL.
e CaoiicTBa anbda-, 6eTa-, ramma-u3ay4eHus. BiusHue pagioakTHBHOCTH Ha )KUBbIE OPTaHU3MBbI

733 OTtkpeITHE TIpOoTOHA W HeWrpoHa. HyknoHHas mopmens snapa [eiisenOepra — lBaneHko. 3apsim sipa.
o MaccoBoe unciio sapa. U3oromnst

7.3 734 Anbga-pacnaz. DIEeKTPOHHBIN M MO3UTPOHHBIH Oera-pacnaa. ['amMma-u3nmydeHue. 3aKOH PajMOaKTUBHOTO

e pacraja

7.35 DHeprus CBA31 HyKJIOHOB B siape. SaepHsie cuibl. Jledekt Maccsl simpa

7.3.6 SnepHble peakuuu. J{eeHne u CHHTES sIep

737 Snepusiit  peakrop. Tepmosimepubslii  cuHTe3. IIpoOnemMbl M INEPCHEKTUBBI  SIIEPHON  3HEPreTHKH.
o OKONOrM4ecKHe aCHeKTHI SICPHON SJHEPTETUKU

7.3.8 OnemenrapHble yacTUIbL. OTKPBITHE TO3UTPOHA. DyHIaMEHTATbHbIEC B3aUMOICHCTBHUS




7.3.9

Texauyeckue yCTpoicTBa: J03UMETp, kKamepa BuiibcoHa, siuepHbIii peakTop, aToMHast bomba

7.3.10 [TpakTryeckue padboThl. MccnenoBanue TpekoB 4acTuI] (110 TOTOBBIM (oTOTrpadusim)
SJIEMEHTBI ACTPOOU3NKN
8.1 Bun 38é3nH0T0 HebOa. Co3Be3 s, sIpKre 3BE3/bI, TUNIAHETHI, HX BUANMOE IBIKCHUC
8. ConneuHnas cucrema. IInaneTs! 3eMHOM rpynmnsl. [I1aHeTHI-TUTaHTHI U UX CIIyTHUKH, KapPJIUKOBBIE IJIAHETHI.
' Mauslie Tena CoTHEUHON CUCTEMBI
8.3 Counrie, potochepa n armocpepa. ColHeuHass aAKTUBHOCTh
8.4 Uctounuk sueprun ConHIla U 3BE3]
3BE371bI, NX OCHOBHBIE XapaKTEPUCTHKH: Macca, CBETUMOCTb, PaJiyc, TEMIIEpaTypa, X B3aNMOCBs3b. JJrarpamma
8.5 «CTIEKTPAJbHBIN KJIACC — CBETHMOCTBY». 3BE3/bI INTaBHOM IOCIENIOBATEIbHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTB) JUISl 3BE3]] TTTABHON MOCJIEAOBATEIILHOCTH
8.6 H##HPartH#HBayTpennee cTpoenue 38€31. COBpeMEHHbBIE MPEACTABICHUS O IPOUCXOXKACHUH 1 3Boolty CoJHIa
' ¥ 3BE37. DTaIlbl )KU3HU 3BE3]]
8.7 Mineunsiit [lyte — Hama [Manakrtuka. CrnupanbHas cTpyKTypa [anakTuku, pacupeleneHue 3BE3A, rasa u
' nbutd. [lonoxxenne n gpmxenue Conana B ['anaktuke. [1nockas u chepruueckas moacucteMsl I anakTiky
8.8 Tunel ranaktuk. Paguoranaktuky v kBasapbl. Y€pHbIE ABIPHI B SApPaX FAJIAKTHK
8.9 Bcenennas. Pacimpenue Beenennoit. 3akon Xa66:ma. Pa3oeranue ranaktuk. Bo3pact u pannyc BeeneHnHoid,
' teopus bonbiioro B3peiBa. Mogens «ropsiueit Beenennoit». PenrkroBoe uznyuenue
8.10 MacmtabHas cTpykrypa Beenennoit. Meraranakruka. HeperiéHubie mpo0aeMbl acCTpOHOMHU










