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HHOACHUTEJIbHASA 3AIINCKA

[Tporpamma mo ¢Qu3uke 0a30BOr0 YpOBHS Ha ypPOBHE CpPEAHETO 00Imero ooOpazoBaHUs
pazpaboTaHa Ha OCHOBE IIOJIO)KEHHH U TpeOOBaHUN K pe3ylbTaTaM OCBOCHHS OCHOBHOM
obpazoBarenbHON IporpaMmsbl, ipencraBieHHbIX B DI'OC COO, a Takxke ¢ yaétoMm deaeparibHOn
paboueiil mporpaMMbl BOCITUTAHUS M KOHIIETILIMY MPENoAaBanus yaeOHoro npeamera «Pusmnka» B
oOpa3oBaTenbHbIX opraHuzauusx Poccuiickoii ®enepanuu, peanu3ylOLMX OCHOBHbBIE
o0pa3oBaTelibHbIE IPOTPAMMBI.

Cogepxanue mporpaMMmbl Mo (hU3MKE HaIlpaBlIeHO Ha (OPMUPOBAHUE E€CTECTBEHHO-
Hay4yHOW KapTuHbl Mupa oOyuarouuxcs 10—11 kimaccoB npu oOyueHuu ux pusuke Ha 6a30BOM
YPOBHE Ha OCHOBE CHCTEMHO-JIEATEILHOCTHOTO Moaxoaa. [Iporpamma no ¢usmuke cOOTBETCTBYET
tpeboBanusiM @I'OC COO K TIaHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM U METanpeaIMETHBIM
pe3ynpTaTaM OOyuYeHHUs, a TaKKe YYUTHIBAeT HEOOXOIMMOCTh pealM3alli MEKIPEeIMETHBIX
CBsi3el (PM3MKU C €CTECTBEHHO-HAYYHBIMH YYEOHBIMH IpenMeTaMu. B Hel ompenensrorcs
OCHOBHBIC I[EJIM M3y4YCHUs (U3UKM HA YPOBHE CPEIHETO OO0IIero oOpa3oBaHMs, IUIAHUPYEMbIC
pe3yNbTaThl OCBOEHUS Kypca (GPU3UKH: TUYHOCTHBIE, METAaIIpeIMETHbIC, MPeMETHbIE (Ha 6a30BOM
YPOBHE).

[Tporpamma o (usmke BKIIOYAET:

e [UIAHUpYEMbIe Pe3yIbTaThl OCBOCHUS Kypca (PU3UKU Ha 0a30BOM YpOBHE, B TOM UYHUCIIE

peIMETHBIE PE3YJIbTAThI IO rojlaM O0yUEHUs;

e cojepxaHue yuyeOHoro nmpeamera «Pu3nkay» 1Mo rogam oOyueHus.

®du3nka Kak HayKa 0 HanboJiee 00IMX 3aKOHAX MPUPOJIBI, BBICTYIIAs B KAU€CTBE YUEOHOTO
npeaMeTa B IIKOJIE, BHOCUT CYLIECTBEHHBIH BKJIaJ B CHUCTEMY 3HAaHUH 00 OKpy’KarolleM MUpe.
HIkonbHBIA Kypc (U3MKH — CHCTEMOOOPA3yIOUIMM Ui €CTeCTBEHHO-HAYUHBIX Y4eOHBIX
IIPEIMETOB, MOCKOJIbKY (PU3UUECKHE 3aKOHBI JIEKAT B OCHOBE MPOLIECCOB U SBJIECHUH, U3y4aeMbIX
XumHel, ouonoruel, ¢usmdeckoit reorpadueir u acrponomueit. Mcnonp3oBaHue W akTHUBHOE
MpUMEHEHNE PU3NYECKUX 3HAHUI OMpeIeIeT XapaKTep U pa3BUTUE PA3HOOOPa3HBIX TEXHOIOTHI
B cdepe SHEpreTukH, TPAHCIOPTa, OCBOCHHMS KOCMOCA, MOJYYEHHS HOBBIX MAaTEpHUaloB C
3aJJaHHBIMH CBOMCTBaMHU U JIpyrux. Mzyuenue (pu3nku BHOCUT OCHOBHOM BKJIaJ B ((OPMUpPOBaHHE
€CTECTBEHHO-HAyYHONW KapTHHBI MUpa 0O0ydaromuxcsi, B (pOpMUPOBaHHWE YMEHUU HPUMEHATH
HAy4YHBIA METO]I TO3HAHUSI IPU BBIMOJHEHUN UMHU Y4€OHBIX UCCIIEJOBAHUM.

B ocHOBY kypca (u3uKH 17151 YPOBHS CpellHero o0Iiero oopa3oBaHus MOJIOKEH PsI UICH,

KOTOPBIC MOKHO PACCMATPUBATH KaK MPHUHIUIIBI €0 MMOCTPOCHUA.



Hoes yenocmnocmu. B cOOTBETCTBUM C HEH KypcC SBISETCS JIOTHYECKH 3aBEPIIEHHBIM, OH
COJICPKHUT MaTepuall U3 BCEX pa3/esioB (PM3UKH, BKIIOUACT KaK BOMPOCHI KIACCHUECKOW, TaK U
COBPEMEHHOM (DU3UKH.

Hoes eenepanuzayuu. B cOOTBETCTBUM ¢ HEll MaTepuai Kypca GU3NKN 00bEANHEH BOKPYT
¢msnueckux Teopuil. BenmymmMm B Kypce sBisiercss (OPMHPOBAHHME TPEICTABICHUH O
CTPYKTYPHBIX YPOBHSIX MaTepUH, BEUIECTBE U IOJIE.

Hoes eymanumapuzayuu. EE peanuzanus nmpeanoaraeT MUCIoJIb30BaHHE T'yMaHUTapHOTO
noTeHIuana (PU3NIECKol HayKH, OCMBICIICHHUE CBSI3U pa3BUTUS (PU3MKHU C pa3BUTHEM OOIIECTBa, a
TaKKe C MUPOBO33PEHYECKUMH, HDABCTBEHHBIMU M YKOJIOTMYECKUMH IpoOIeMaMu.

Hoes npuxnaonoi nanpasnennocmu. Kypc Gpu3nku npezmnonaraetT 3HakOMCTBO € IIMPOKUM
KPYTOM TEXHHUYECKUX U TEXHOJIOTUIECKUX MPHIIOKEHUH N3YUYEHHBIX TEOPHA U 3aKOHOB.

Hoes sKkonocuzayuu peannsyercss TOCPEACTBOM BBEACHUS DIEMEHTOB COJCPIKaHMUS,
HOCBSIIEHHBIX JKOJOTMYECKUM MpoOiIeMaM COBPEMEHHOCTH, KOTOpBIE CBSI3aHBI C Pa3BHUTUEM
TEXHUKU ¥ TEXHOJIOTUH, a TaKkKe 00CYX IeHUS PoOIeM palliOHAIBHOTO IPUPOJIOTIOIBE30BAHIS U
HKOJIOTHYECKOM OE30MaCHOCTH.

Crep>KHEBBIMU 3JIEMEHTaMH Kypca (U3UKH Ha YpOBHE CpeIHEero obmero oOpa3oBaHUs
SBISIIOTCSL  (pu3Hyeckue Teopud ((HOpMHPOBAHHME NPEACTABICHUH O CTPYKTYpE IOCTPOCHUS
¢usmveckoil TeopuH, poiaM (YHIAMEHTAIBHBIX 3aKOHOB W TIPUHIMIIOB B COBPEMEHHBIX
NPEICTAaBICHUAX O MPHUPOE, TPAHUIAX MPUMEHHUMOCTH TEOPHH, Ul OMHCAHHS €CTECTBEHHO-
HaYYHBIX SIBJICHUN U MTPOLIECCOB).

CucTeMHO-IeITETbHOCTHBIN MOIX0/ B Kypce (DU3UKU pealn3yeTcs MPEexXe BCEro 3a CuéT
OpraHu3aIliy SKCIIEPUMEHTAILHON JESTeNbHOCTH oOydatrontuxcs. J{ins 6a30Boro ypoBHsS Kypca
(GU3UKN — ITO UCTONB30BaHUE CHCTEMBI (DPOHTAIBHBIX KPAaTKOBPEMEHHBIX JKCIEPUMEHTOB U
71a00paTOpHBIX PabOT, KOTOpbIE B Iporpamme Mo (usnke oObEIMHEHBI B OOLIMI CHUCOK
YUYEHHUECKUX NPaKTU4YEeCKUX padoT. BelaeneHue B ykazaHHOM IEpeyHE JIaOOpaTOpHBIX padoT,
NPOBOIUMBIX ISl KOHTPOJSI M OIEHKH, OCYIIECTBIISICTCS yJacTHUKaMH 00pa30BaTeILHOTO
mpoIriecca UCXOo/sl U3 0OCOOCHHOCTEH TIJIAHUPOBAHUS M OCHAIeHus1 kabuHera ¢pusuku. [Ipu sTom
o0ecrieynBaeTcsl OBJIAJCHHE OOYYAIOUIMMHUCA YMEHHUSMHU IPOBOJUTH KOCBEHHBIE HM3MEPEHMS,
UCCIICIOBAaHUSI 3aBUCHUMOCTEH (PU3MUECKUX BEJIMYMH M TOCTAaHOBKY OIIBITOB IO MPOBEpPKE
NPEIOKEHHBIX THITOTE3.

Bornbiioe BHUMaHWE yAeNseTcs PelICHUIO PAacUETHBIX W KadeCTBEHHBIX 3amad. [lpu aTom
JUIsl pacu€THBIX 3a/1a4 MPUOPUTETOM SBIISIOTCS 3a/1a4H C SIBHO 3aJJaHHOM (PM3HYECKON MOJIENbIO,
MO3BOJISIOIINE IPUMEHATh H3y4YEeHHbIE 3aKOHBI M 3aKOHOMEPHOCTH KaK U3 OJTHOTO pasJiena Kypca,

TaK U HMHTETPUPYS 3HAaHUA U3 pPa3HbIX pas3fenoB. Jlyig KayecTBEHHBIX 3a/ad MPHOPUTETOM



ABIIAIOTCS 3aJlaHusl Ha OOBSCHEHHE TMpOTEeKaHWs (PU3UUECKUX SBJICHUM U TMPOIECCOB B
OKpY’Kalollel >Ku3HU, TpeOyromue BbIOOpa (pu3MuUecKoid MOAENTH A CUTYallMH MPaKTHKO-
OpPUEHTUPOBAHHOT'O XapaKTepa.
B coorBerctBun ¢ TpeboBanusmu DPI'OC COO k MarepuaabHO-TEXHHUYECKOMY
obecrieueHn0 y4eOHOro mporiecca 0a30BbIi ypoBEHb Kypca (PU3MKU Ha YPOBHE CPEIHETO OOIIETO
00pa30BaHus JIOJDKEH M3Yy4aThCsl B YCIOBHUSAX MPEIMETHOTO KabuHeTa (PU3MKHM WM B YCIOBHUSX
MHTETPUPOBAHHOTO KaOMHETa MPeIMETOB €CTECTBEHHO-HAY4YHOro LuKia. B kabuHere ¢u3nku
JOJKHO OBITh HeoOxoauMoe J1abopaTopHOE OOOpyAOBaHUE [JIsl BBIIOJHEHUS YKa3aHHBIX B
nporpaMmme 1o pu3uKe y4eHHYECKUX MPaKTHYECKUX padoT U IEMOHCTPAIIMOHHOE 000pYAOBaHHUE.
JleMoHCTpaliioHHOE 000py/0OBaHUE (POPMUPYETCSI B COOTBETCTBUU C MPUHIIUIIOM
MUHHMAaJIbHOH JOCTATOYHOCTH M OOECHEUMBACT IMOCTAHOBKY MEPEUMCICHHBIX B MPOrpaMMe T10
bu3MKe KIIOYEBBIX JEMOHCTpAIUil AN HUCCIEJOBAHMSI HM3y4aeMbIX SIBJICHHH M TPOIIECCOB,
SMIUPHUUECKUX U (PYHAAMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHUH.
JlaGopaTtopHoe 00OpYHAOBaHUE JJISi YYCHHUYECKHX IMPAKTHUECKHX paboT (Gopmupyercs B
BUJIC TEMAaTHYECKUX KOMIUICKTOB M OOecreyrBaeTcss B pacyére OAHOTO KOMIUIEKTAa Ha JIBYX
oOyuaromuxcsi. Temarnyeckue KOMIUIEKTHI JaOOPaTOPHOrO OOOPYAOBaHMS JOJDKHBI OBITH
MOCTPOCHBI HAa KOMIUIEKCHOM HCIIOJIb30BAHUM AHAJIOTOBBIX W LU(POBBIX MPUOOPOB, a TaKKe
KOMITHIOTEPHBIX U3MEPUTETBHBIX CUCTEM B BUC IIU(PPOBBIX JIAOOPATOPHI.
OCHOBHBIMU LIEJIAMU U3Y4YEHUSI (PU3UKU B 001IEM 00pa30BaHUU SBISIOTCA:
e (QopmupoBaHuE HHTEpeca U CTPEMJICHHS OOy4yaloluMxcs K HaydHOMY H3YYEHHUIO
NPUPOIBI, Pa3BUTHE UX MHTEIUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEIH;

® pa3BUTHE TMPEACTABIEHUH O HAaydHOM MeETOJ€ TMO3HaHHA U (opMHUpOBaHUE
UCCIIEI0BATEIBCKOTO OTHOIIEHHS K OKPY)KAIOLIUM SIBIICHHSIM;

e (QopmHupoBaHME HAYYHOI'O MUPOBO33PEHUS KaK pe3yJbTaTa U3yu€HUs OCHOB CTPOECHMS
MaTepuu U GyHIaMEHTAbHBIX 3aKOHOB (DU3UKH;

e (QopmupoBaHue yMeHUN OOBSACHATH SIBJCHUS C UCIOJIb30BAHNEM (DHU3HUECKUX 3HAHUHN U
HAYYHBIX JIOKA3aTEIbCTB;

e (QopmupoBaHuE NPEICTABICHUN O pOIM (PU3UKU IJi1 Pa3BUTUS IPYTHX €CTECTBEHHBIX
HAyK, TEXHUKU U TEXHOJIOTHUH.

JocTiwkeHnne 3TUX Lenell oOecreynBaeTcsl pelIeHHeM CIEAYIOMMX 337ad B Ipoliecce
M3y4deHus Kypca (U3NKU Ha YPOBHE CPETHETO 00IIero 0opa3oBaHusI:

e [puOOpeTeHue CHCTEeMBbl 3HAHUH 00 OOMIMX (PU3MYECKUX 3aKOHOMEPHOCTSX, 3aKOHAX,

TEOpUsX, BKIIOYAsi MEXaHUKY, MOJICKYJISIPHYIO PU3UKY, JIEKTPOIUHAMUKY, KBAHTOBYIO

(GU3UKY U 2IIEMEHTHI aCTPOPHU3UKY;



e (QopmupoBaHHWE YMEHMI TPUMEHITh TEOPETUYCCKHE 3HAHUA IS OOBICHCHHS
busznyecKkux SBJICHUM B NPUPOJE U JIA NPUHATHS MPAKTHUECKUX PpELICHUH B
MMOBCEAHEBHOM XKU3HU;

® OCBOCHHME CHOCOOOB pELICHHUS Ppa3IUYHbIX 3a7ad C SBHO 3aJaHHOW (U3NYECKOU
MOJIEIIBIO, 3a/1a4, M0IPa3yMEBAIOIINX CAMOCTOSATENIbHOE CO3/JaHne (PU3NYECKON MOJIeNH,
aJICKBaTHOW YCJIOBUSAM 3a]1a4U;

e MoHUMaHWE (U3MYECKUX OCHOB U TMPHUHIUIIOB JIEHCTBUS TEXHHUYECKUX YCTPOWUCTB H
TEXHOJIOTUYECKUX MPOIIECCOB, UX BIUSHHS HAa OKPYXAIOIIYIO CPENY;

® OBJIQJICHHE METOJAaMH CaMOCTOSITEILHOTO TUIAHUPOBAHUS M MPOBEACHUS (PU3MUYECKHUX
SKCIIEPUMEHTOB, aHaJW3a M  UHTEpHpeTanuu  HMHQOpMAlMH,  OMNpeesieHus
JIOCTOBEPHOCTH MOJIYYSHHOTO Pe3ysbTaTa;

® CO3JaHUE YCIIOBUH AJISl Pa3BUTHsI YMEHHM MPOEKTHO-UCCIEA0BATEIHCKOM, TBOPUECKOM
JESITEIbHOCTH.

Ha wsyuenue ¢usuxu (0a30BBIi ypOBEHBb) Ha YpPOBHE cpenHero odmero oOpa3oBaHUS
otBoautcs 136 yacos: B 10 kimacce — 68 yacos (2 vaca B Henento), B 11 knacce — 68 yacos (2 yaca
B HEJIEIIO).

[Ipennaraemslii B mporpamme mo Gpusnke nepeyeHsb J1adbopaTOPHBIX U MPAKTUYECKUX padboT
SBIISIETCS PEKOMEHIOBAaHHBIM, YYHTENb JElaeT BHIOOp MpOBEACHHUs JTa0OpaTOpHBIX paboT H

OTIBITOB C YU4ETOM WHIUBUAYAIbHBIX OCOOEHHOCTEN 00yUYaOLIUXCS.

COJEPKAHUE OBYYEHUA

10 KJIACC

Pa3nes 1. ®u3nka 1 MeTOAbI HAYYHOI'O O3HAHUS
®usnka — Hayka o npupoje. Hayunele MeToasl MO3HaHUSA OKpyXkaroumero mupa. Pomis
HKCIIEPUMEHTA U TEOPHUH B MIPOLIECCE MO3HAHUS IPUPOABI. DKCIIEPUMEHT B (DU3HKE.
MonenupoBanue (usnueckux siBjaeHuid U npoueccoB. Hayunbsle runores3sl. dusnueckue
3aKOHBI U TeopuH. [ paHUIIBI IPUMEHUMOCTH (PU3HMUECKUX 3aKOHOB. IIpuHIMIT COOTBETCTBUS.
Ponp 1 Mecto (u3uku B (GOPMHPOBAHUU COBPEMEHHON HAy4yHOW KapTHUHBI MHpa, B
MIPaKTHYECKON NEATEIbHOCTH JIFOJICH.
Hemoncmpayuu

1. Amnanorossle U U(PPOBBIEC H3MEPUTEIbHBIE TPHOOPHI, KOMITBIOTEPHBIE JATUUKH.



Paznes 2. Mexanuka

Tema 1. Kunemamuka

Mexanuueckoe aABMKEHHE. (OTHOCHUTENBHOCTh MEXAHMUYECKOTo JABMKEeHMs. Cucrema
orcuéra. Tpaekropus.

[Tepemerienune, CKOpocTh (CpeAHsisl CKOPOCTb, MIHOBEHHAs CKOPOCTb) M YCKOPEHHUE
MaTepUaibHOW TOYKH, UX MPOEKIMH Ha OCH CUCTeMBbl KoopauHAT. CliokeHue NnepeMenieHuil u
CJI0’KEHHE CKOPOCTEM.

PaBHOMepHOE U PaBHOYCKOpEHHOE MpsIMOIMHEHHOe ABMKeHHe. ['paduku 3aBHUCHMOCTH
KOOpJMHAT, CKOPOCTH, YCKOPEHUS, IIyTH U NEPEMEILECHUS MaTEpUaIbHON TOUKHA OT BPEMEHHU.

CBoOoaHOe majieHue. Y CKopeHue CBOOOTHOTO TaICHHUS.

KpuBonunerinoe nBuxeHue. J[IBH>keHME MATEpUAIIBHOM TOYKM IO OKPYKHOCTH C
IIOCTOSIHHOM 110 MOZLYJIIO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHENHas ckopocTh. Ilepruon u yactora
oOpauieHus. LleHTpocTpeMHUTEIbHOE YCKOPEHHE.

TexHu4eckue yCTpouCTBa U IPAKTUYECKOE IPUMEHEHHE: CIIUIOMETD, ABUKEHUE CHAPAIOB,
LEIIHBIE U pEMEHHBIE IIepeayn.

Hemoncmpayuu

1. Mogenb cuctembl OTCUETA, MIUTIOCTPALIUS KHHEMAaTHUYECKUX XaPaKTEPUCTUK ABUXKEHUS.

2. Tlpeobpa3oBaHue NBMKEHHUI C UCMIOIB30BAHUEM ITPOCTHIX MEXAHU3MOB.

3. IlageHue Ten B BO3AyXe U B pa3peskeHHOM IPOCTPAHCTBE.

4. HabmroneHue ABUKEHHs Tella, OPOIIEHHOI0 O] YTIIOM K TOPU30HTY U TOPU30HTAIBHO.

5. H3mepeHue yckopeHUs: CBOOOAHOTO MaJICHHUS.

6. HampaBieHue CKOPOCTH MPH IBUKEHUH 110 OKPYKHOCTH.

Yuenuueckuit sxcnepumenm, nabopamopnsvie padomot

1. H3yueHue HEpaBHOMEPHOI'O IBUKEHHUS C LIE€IbIO ONPEeNCHHsI MTHOBEHHON CKOPOCTH.

2. HccnenoBaHue  COOTHOIIEHHS  MEXIY MYTSIMM, TNPOWIEHHBIMH  TEJIOM  3a

IIOCJIEIOBATEIbHBIE PABHBIE POMEXYTKH BPEMEHU IPH PAaBHOYCKOPEHHOM JIBH)KECHUH
C Ha4aJbHOW CKOPOCTHIO, PABHOW HYIIIO.

3. W3ydenue nBUKEHUS IIApHUKa B BA3KOW KUIKOCTH.

4. W3ydeHue IBUKEHUS Tela, OPOIIEHHOIO TOPU30HTAIBHO.

Tema 2. /lunamuxa

[Tpunnun otHOcuTenbHOCTH ["anmies. [lepbiit 3akoH HeroToHa. IHEpnanbHbIEe CUCTEMBI
OTCU€Ta.

Macca tena. Cuna. IlpuHmun cynepno3unmu cwil. Btopoil 3akoH HberoToHa mis

MaTepualibHOM TOUKHU. TpeTuit 3akoH Hpl0TOHA [1711 MaTepHaibHBIX TOYEK.



3akoH BceMUupHOro tsroreHus. Cuna Tsoxectu. [lepBas kocMuyeckasi CKOpOCTb.

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

Tpenue. Buasl Tpenus (1okosi, CKoybxeHus, kauenusi). Cuia tpenust. Cyxoe tpenue. Cuna
TPEeHHsI CKOJIbXKEHHUS U cuia TpeHus nokos. Koadduuuent tpenus. Cuna conpoTUBICHUS TpU
JBUKEHUHU Te€JIa B )KUIKOCTH WJIN rase.

[ToctynarenpHoO€ 1 BpallaTeabHOE ABMXKEHHUE A0COIIOTHO TBEPIOTO TEIA.

MOMEHT CHJIBI OTHOCUTENBHO OcH BpaueHus. [limeuo cuitbl. Y ciioBus paBHOBECHS TBEPAOTO
Tena.

TexHuueckne yCTpONCTBAa M NPAKTUYECKOE NPUMEHEHHUE: MOAIIMUIHUKY, JABUKCHUE
MCKYCCTBEHHBIX CITYTHUKOB.

Hemoncmpayuu
SIBneHue nuepuuu.

CpaBHeHHME MacC B3aUMOJICHCTBYIOIIUX TEN.

Bropoii 3akon HeroTona.

N3mepenue cuil.

CrioxxeHue Cuil.

3aBUCHUMOCTh CHJIBI YIPYTOCTH OT AeQOopMaIiui.

HeBecomocTs. Bec Tena npu yCKOPEHHOM NOABEME U TTAJICHUH.

CpaBHeHI/Ie CHJI TPCHUA ITOKOA, KAYCHUSA U CKOJILXKCHUA.

© 0 N o g bk~ w0 DR

VYcnoBust paBHOBecus TBEPAOTo Tesa. Buibl paBHOBECHSI.

Yuenuueckuit sxcnepumenm, nabopamopnvie padomot

1. Usyuenue nBuxeHus: Opycka 1o HAKJIOHHOM MIOCKOCTH.

2. HWccnemoBanue 3aBUCHMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIINX B IPY)KHHE W PE3HHOBOM

oOpasiie, oT ux aedopMaruu.

3. HccnenoBaHue ycnoBUil paBHOBECHS TBEPOTO TeJa, UMEIOIIET0 OCh BPAIICHHS.

Tema 3. 3aKkoHbl COXpaHeHUs 6 MEXAHUKE

Nmmynsc MatepuanbHOM TOYKH (Teja), CUCTEMBI MaTePUATBHBIX TOUYEK. MIMIyNbe CHITBI 1
M3MEHEHUE UMITYJIbCA TeJa. 3aKOH COXPAHEHUS UMITyJIbca. PeakTUBHOE IBUKEHUE.

PaGora cuibl. MOIIHOCTH CHITBI.

Kunernyeckass sHeprusi mMatepuanbHOM TOYKU. Teopema 00 HM3MEHEHMHM KHHETHYECKOU
SHEPTUH.

[TorenuuanbHas sHeprus. [loTeHnuanpHas S3HEpPTUS yIpyro AeGopMUpOBaHHON MPYKUHBL.

IToTenunanbHas OHCPIruA TCiia BOJIN3U MMOBCPXHOCTHU 3emMin.



[ToreHunanbHble M HEMOTEHIMAIbHbIE CUJbl. CBS3b pabOThl HEMOTEHIMAIBHBIX CHII C
M3MEHEHHUEM MEXAHNYECKOM SHEPIrUU CUCTEMBI T€Jl. 3aKOH COXPaHEHUSI MEXaHUYECKOW SHEPTUU.

VYipyrue u Heynpyrue CTOIKHOBEHHUS.

TexHuuyeckue ycTpOHCTBAa U MPAKTHUECKOE MPUMEHEHHUE: BOJIOMET, KOMNEP, MPYKUHHBINA
MUCTOJIET, TBUKECHHUE PaKeT.

Hemoncmpayuu

1. 3akoH coxpaHEHHs UMITYJbCA.

2. PeakTuBHOE JBUXKECHHE.

3. Ilepexon moTeHIMANBbHON SHEPTUN B KHHETUYECKYIO U 00paTHO.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot

1. Usyuenue aOCOMIOTHO HEYIPYroro yjapa € MOMOIIBIO JIBYX OJAMHAKOBBIX HUTSHBIX

MasiTHUKOB.
2. HccnemoBanue cBsi3u pabOTHI CUJIBI C U3MEHEHHEM MEXAaHUYECKOW HHEpruu Teja Ha

IpUMepe pacTsHKEHUsI pE3UHOBOTO JKI'yTa.

Pasnen 3. Mousekyasipaasi pu3uka u TepMOAUHAMHKA

Tema 1. Ocno6bl MONEKYAAPHO-KUHEMUYECKOU MeopUul

OcCHOBHBIE TIOJIOKEHUS MOJIEKYJISIPHO-KUHETHYECKON TEOPUH U X ONBITHOE 0OOCHOBAHMUE.
Bbpoynosckoe nsuxenue. uddysus. Xapakrep ABUKEHUS U B3aUMOAECHCTBUS YaCTUI BEIIECTBA.
Mogenu cTpoeHus ra30B, KHUJIKOCTEeN U TBEPABIX T U 00BAICHEHNE CBOICTB BEIlleCTBA HA OCHOBE
THX Mozenei. Macca u pazmepsl Mosnekyil. KonmnuectBo BemectBa. [loctosnnas ABoraapo.

Tennosoe paBHOBecue. Temmeparypa u e€ uzmepenue. Illkana remneparyp Llenscus.

Mopnens uneanbHoro rasa. OCHOBHOE YpaBHEHHE MOJIEKYJISIPHO-KMHETHYECKONW TEOpUH
uaeanbHOro rasa. AOCONMIOTHas TemIeparypa Kak Mepa cpeiHed KHHETHYeCKOH »Hepruu
TEIUIOBOTO IBMKEHUs yacTull ra3a. [llkana remnepatyp KenbBuna. ['a30Bble 3aK0HBI. Y paBHEHNE
MenneneeBa—Kianeiipona. 3akon JlameroHa. M30omporeccsl B UI€AIBHOM Tra3e C MOCTOSHHBIM
KOJIMYECTBOM BeIlleCTBa. ['paduueckoe NpeacTaBICHHE H30IPOLIECCOB: H30TEpMa, HM30X0pa,
n3obapa.

TexHuueckue ycTporucTBa U MPAKTUYECKOE IPUMEHEHHUE: TEPMOMETP, HapoMeTp.

Hemoncmpayuu

1. OmpIThl, NOKa3bIBAOLIME AMCKPETHOE CTPOEHHUE BeliecTBa, (oTorpaduu MOJIEKYI

OpPraHMYECKUX COECTUHEHUM.
2. OmnbITel 0 AU(PPY3UH KUIKOCTEH U Ta30B.

3. Moaenb 6pOYHOBCKOTO JBUKEHUS.



Mogpens onbita lllTepHa.

4
5. OnbIThl, JOKA3bIBAIOIINE CYHIECTBOBAHUE MEXMOJIEKYJIIPHOTO B3aUMOICHCTBUS.

6. Mogens, HIUTIOCTPUPYIOLIAst IPUPOTY AaBJICHHS ra3a Ha CTEHKH COCY/a.

7. OnbIThl, WUTFOCTPUPYIOLIUE YPAaBHEHHE COCTOSHUS UI€AIBHOTO ra3a, U30IpOLECCH.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomat

1. Omnpenenenue Macchl BO3/ayXa B KJIACCHOM KOMHATe€ Ha OCHOBE M3MEpeHHMH 00BEMa

KOMHATBhI, 1aBJICHUS U TEMIIEPATypbl BO3yXa B HEM.

2. HccnenoBaHue 3aBUCUMOCTH MEXAY NTapaMeTpaMy COCTOSHUS pa3peKeHHOI0 rasa.

Tema 2. Ocnoebl mepmoounamuku

TepmoanHamuueckass cuctemMa. BHYTpEHHsIST 3HEprusi TEPMOJMHAMMYECKOW CHCTEMBI U
crocoOb! e€ u3MeHeHus. KonnyectBo TemioTsl U padota. BHyTpeHHsIsI 3HEprusi 0JJHOATOMHOIO
UJCAIBHOTrO0 raza. Buael Teruionepenadn: TeIIONPOBOAHOCTh, KOHBEKIUS, U3IyYeHHE. Y IeIbHas
TEIUIOEMKOCTB BelecTBa. KomyecTBo TEIIOTHI IPU TEIUIONEPEIaye.

[TonsiTue o0 anmabatHoMm mnpouecce. [lepBbiii 3akoH TepMoauHaMmuku. IIpumeHnenue
NEPBOTO 3aKOHA TEPMOJMHAMUKY K H301poreccaM. [ padudeckas nHTepnpeTanus padoThI rasa.

Bropoii 3akoH TepmoanHamuku. HeoOpaTuMocTh MpoLEeccoB B IPUPOJE.

Tennobie MamuHbl. [IpuHIune! 1efcTBUs TeMI0BbIX MaliuH. [IpeobpazoBanus sHEprun B
TeIUI0BbIX MamnHax. KoapduiueHT noneznoro neicTsus remnooi mamuHsel. [ukn KapHo u ero
KOA((UILIMEHT MOJE3HOTO JEHCTBUS. DKOJIOTHYECKUE POOIEMBbl TEIIIOIHEPTETUKHY.

TexHnueckue ycTpoicTBa M MPAKTUYECKOE IPUMEHEHHWE: JBUIATElIb BHYTPEHHETO
CropaHusi, ObITOBOI XOJOJUIBHUK, KOHAULIMOHED.

Hemoncmpayuu

1. U3meHeHue BHYTpEHHEW >HEpPrUM Tejla NMPU COBEPLICHUH PaOOTHI: BBUIET MPOOKHU U3

OYTBUIKHM TOJI JIEHICTBHEM CXaToro BO3/yXa, HarpeBaHUe 3(upa B JATyHHOH TpyOke
nyTéM TpeHuUs (BUICOIEMOHCTPALIHS).

2. V3MeHeHme BHYTpEHHEH SHEPrUM (TEMIIEpaTyphl) TeJa MPH TEIUIonepe1aye.

3. OmbIT 110 aIMadaTHOMY PaCITUPEHUIO BO3/1yXa (OIBIT C BO3AYIITHBIM OTHHBOM).

4. Monenu mnapoBOH TYpOHMHBI, JBUTaTells BHYTPEHHETO CrOpaHUs, PEaKTHBHOTO

JIBUTATEIIS.
Yuenuueckuit sxcnepumenm, nabopamopnvie padomot
1. Usmepenue yaenbHOH TEMI0EMKOCTH.

Tema 3. Azpecamnuie cocmoanus eewjecmea. Dazosvie nepexoost



[Tapoo6pa3oBanue u KoHAeHcaIus. Micnapenne u kuneHue. AGCOIIOTHAS M OTHOCUTEIbHAs
BJIQKHOCTh BO3/ayxa. HacklmeHHbI map. YaenbHas TEIUIoTa mapooOpa3oBaHHs. 3aBHCUMOCTh
TEMIIEPATYPbI KUIIEHUS OT JaBJICHUS.

TBépnoe Teno. Kpucranmnuueckue u amopdubie Tena. AHU3OTPONHS CBOMCTB KPUCTAILIOB.
Kunkue xpucramisl. CoBpeMeHHbIe Marepuayibl. [lnaBneHue u Kpucramnuzauus. YJelbHas
TeruioTa riasieHus. Cyonumarus.

YpaBHEHHE TEIJIOBOTO OaaHca.

TexHuuyeckue ycTpoHCTBa W MPAKTUUYECKOE NPUMEHEHHE: TUTPOMETP M ICHXPOMETD,
KaJIOPUMETP, TEXHOJIOTUH MOJTYYSHHs] COBPEMEHHBIX MaTepUaoB, B TOM UKCJIe HAHOMATEePHAJIOB,
Y HAHOTEXHOJIOTHH.

Hemoncmpayuu

1. CsolicTBa HACHIIIICHHBIX MTAPOB.

2. Kunenwue npu moHW>XEHHOM J1aBIICHUU.

3. CrocoOBI U3MEpPEHUS BIAKHOCTH.

4. HaOnroneHue HarpeBaHus U IUIABJICHUS KPUCTAJUIMUECKOTO BEIIECTBA.

5. JleMoHCTpaius KpUCTAILIOB.

Yuenuueckuit 3xcnepumenm, nabopamopnsie padomot

1. H3mepeHue OTHOCUTEIHbHOMN BIAKHOCTH BO3/yXa.

Pa3nes 4. DinekTpoamHaMuka

Tema 1. Dnekmpocmamuxa

OnekTpuzanust Ted. OJNEeKTpUyecKud 3apsan. JlBa Buga dJIEKTPUYECKUX 3apsioB.
[TpoBOAHMKY, TUANEKTPUKU U TIOTYIIPOBOJHUKU. 3aKOH COXPAHEHHUS AJIEKTPUUYECKOTO 3aps/a.

B3aumopeiictBue 3apanoB. 3akoH Kymona. ToudedHslii  DJIEKTpUYECKHM  3apsi.
Onektpuueckoe nose. HanpsokéHHocTh snextpuueckoro mnosd. [lpuHmun cyneprnozunnn
ANEKTPUUECKUX NOJeH. JINHNM HaNpsy)KEHHOCTHU AIIEKTPUYECKOTO MOJIS.

Pabora cun anexktpocratuueckoro noss. [lorennuan. Pasnocts notenuuanos. [IpoBogHuku
Y TUDJIEKTPUKH B 2JIEKTPOCTATHUECKOM ToJI€. JIndnekTpudeckasi IpOHULIAEMOCTb.

OnekTpoéMkocTh. KonaeHcarop. DneKTpoEMKOCTh IUIOCKOIO KOHAEHCATOpa. ODHEprus
3apsyKEHHOI0 KOHJIEHCAToPA.

TexHu4eckne yCTpoWCTBAa M IMPAKTHYECKOE NPUMEHEHHUE: JIJIEKTPOCKOI, 3JIEKTPOMETD,
AIIEKTPOCTATUYECKAs 3alIUTa, 3a3eMJICHUE DJIEKTPONPUOOPOB, KOHIEHCATOP, KOMUPOBAIBHBIN
anmnapar, CTpyMHBIN IIPUHTED.

Hemoncmpayuu



YCTpolcTBO M IPUHLIMI ACHCTBUS IEKTPOMETPA.
BzaumopeiicTBue Ha3EKTPU3OBAHHBIX TEIL.
DNEKTPUUECKOE MOJIE 3apsKEHHBIX Tell.
[IpoBOIHUKY B AJIEKTPOCTATUYECKOM II0JIE.
DJIeKTpOCTaTUYECKas 3allIMTA.

JIN3IIeKTPUKY B 2JIEKTPOCTATUYECKOM I10JIE.
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3aBUCHUMOCTb 3JIEKTPOEMKOCTH IUIOCKOTO KOHJIEHCaTopa OT IUIOIIAAY IUIACTHH,
PACCTOSIHUS MEXAY HUMH U JTUAJIEKTPUYECKON MPOHULIAEMOCTH.

8. Dueprus 3apspKEHHOTO KOHJIEHCATOpa.

Yuenuueckuit sxcnepumenm, nadbopamopnvie padomot

1. WU3mepeHnue 31eKTpOEMKOCTH KOH/IEHCATOPA.

Tema 2. Ilocmoannwtit Inexkmpuueckuii mok. Toxu 6 paznuunvlx cpeoax

DJIEKTPUYECKHUI TOK. Y CIOBUSL CYHIECTBOBAHHUS JIEKTPUUECKOro TOKa. MICTOYHMKH TOKa.
Cwuita Toka. [1oCTOSIHHBIN TOK.

Hanpsokenue. 3akon Oma 1715 yyacTka LEenH.

DIIEKTpUYECKOE CONPOTHUBIICHHE. VY nenbHoe CONPOTHUBIICHUE BEIIECTBA.
[TocnenoBarenbHOE, MapauieibHOE, CMEIIAHHOE COEMHEHNE TPOBOIHUKOB.

Pabota anexkTpuueckoro Toka. 3akoH Jxoyns—JIena. MOmHOCTh 37IEKTPUYECKOTO TOKA.

DONeKTpOABMKYIIasi CUJIa U BHYTPEHHEE CONPOTUBIIEHUE UCTOYHUKA TOKa. 3akoH Oma amst
MOJTHOM (3aMKHYTOM ) anekTpudeckoit nenu. KopoTkoe 3amMbIkaHue.

DJNIEKTPOHHAs MPOBOJAUMOCTb TBEPJBIX METAJUIOB. 3aBUCUMOCTh COIIPOTUBIICHHS] METAIIJIOB
oT Temmneparypbl. CBEpXIIPOBOAUMOCTb.

DIeKTpUYECKHil TOK B Bakyyme. CBONCTBA AJIEKTPOHHBIX ITyYKOB.

[TonynpoBonuuku. CoOCTBEHHass M TPUMECHAas MPOBOJUMOCTh IOJYIPOBOJIHUKOB.
CsaoiicTBa p—Nn-nepexona. [lonynpoBoHUKOBBIE TPHUOOPHI.

OJIEKTPUYECKUII TOK B PACTBOPAaxX M pacIulaBax »dJEKTPOJIMTOB. DJIEKTPOJIUTHYECKAs
JIUccolanus. JIEKTPOIU3.

DNEeKTpUUYECKHil TOK B razax. CaMOoCTOSATENbHBIM U HECAMOCTOSITENbHBIN pa3psaa. MoHus.
[1na3ma.

TexHUYEeCKHEe yCTPOMCTBA M MPAKTHIECKOE MPUMEHEHHE: aMIIEPMETP, BOJIbTMETP, PEOCTaT,
WCTOYHWKH TOKA, DJEKTPOHArpeBaTeNbHbIE MPUOOPHI, SIEKTPOOCBETUTEIBHBIE MPHOOPHI,
TEPMOMETP  COMPOTUBIEHUS, BAKyyMHBIH JHOA, TEPMUCTOPHI U  (DOTOPE3UCTOPHI,
MOJIYITPOBOJJHUKOBBIN TMOJI, TAJIbBAaHUKA.

Hemoncmpayuu



1. W3mepeHnue cuibl TOKa U HAIPSKEHHUS.
2. 3aBHCHMOCTBH CONPOTHUBICHUS IWIMHAPUYECKUX MPOBOAHUKOB OT JUIMHBI, IJIOIIATH
MOTIEPEYHOT0 CEYCHUS U MaTepuana.

3. CMmenaHHOE COeJUHEHNE IPOBOJHHUKOB.

4. Tlpsmoe u3MepeHue IeKTPoABHKYIIeH cuibl. KopoTkoe 3aMblkaHKe ralbBaHUYECKOTO

3JIEMEHTA M OLICHKA BHYTPEHHETO COMPOTHBIICHHUSL.

5. 3aBUCUMOCTb CONPOTUBIIEHUS METAJIJIOB OT TEMIIEPATYPBI.

6. IIpoBOIMMOCTB 3IEKTPOIUTOB.

7. HckpoBoii pa3psaa v MPOBOJIUMOCTb BO3yXa.

8. OmHOCTOPOHHSIS TPOBOJAUMOCTH INOJIA.

Yuenuueckuit 3xcnepumenm, nabopamopuvie padomoi

1. H3yueHue cMEIIaHHOI'O COEAMHEHHS PE3UCTOPOB.

2. V3mepeHue »>IeKTPOABMXKYIIEH CHJIBI HCTOYHMKA TOKa M €ro BHYTPEHHEro

COIIPOTHUBIICHUSI.

3. HabGmroneHue 31eKTpom3a.

MexnpeaMeTHbie CBSI3H

N3yuenne kypca ¢usuku 6a3oBoro ypoBHs B 10 kiacce oCylecTBISIETCA € y4ETOM
COJIepKATENBHBIX MEXIIPEIMETHBIX CBSI3eH C KypcaMd MaTeMaTHKH, OHWOJOTHH, XUMHH,
reorpadu U TEXHOJIOTHH.

Medscnpeomemnsie nousmus, CBS3aHHBIE C M3YYEHHEM METOJOB HAyYHOTO IO3HAHMS:
SBJICHME, Hay4HbIM (akr, rumores3a, (uznyeckas BeIMUYMHA, 3aKOH, TeOopus, HaOIIOJeHHE,
IKCTIEPUMEHT, MOJICTTMPOBAHNE, MOJIEIb, U3MEPEHHE.

Mamemamuxa: pemieHre CUCTEMbI ypaBHEHUH, THHEHHas GyHKIH, mapaboia, rurnepbora,
uX rpaduky U cBOICTBA, TPUTOHOMETPUYECKHE (PYHKIIMH: CUHYC, KOCUHYC, TAHI'€HC, KOTaHT'€HC,
OCHOBHOE TPHUIOHOMETPUYECKOE TOXKIECTBO, BEKTOPhl M HMX IMPOEKIHMU Ha OCH KOOpJWHAT,
CJIO’)KEHUE BEKTOPOB.

buonocus: mexanmdeckoe IBUKEHHE B )KUBOW mMpupone, 1uddys3us, ocMocC, TEII000MeH
KHUBBIX OPraHU3MOB (BHJIbI TEIUIONEPEIau, TEIJIOBOE PABHOBECHE), DICKTPUUYECKHE SBJICHUS B
JKUBOM IPUPOJIE.

Xumus: THCKPETHOE CTPOCHHE BEIIECTBA, CTPOCHHE aTOMOB M MOJIEKYJI, MOJIb BEIIECTBa,
MOJISIpHAsi Macca, TEIUIOBBIE CBOWCTBA TBEPHABIX Tel, JKUAKOCTEH W Ta30B, JJICKTPUYECKHE
CBOMWCTBA METAJJIOB, AJIEKTPOJIUTHYECKAs JUCCOLIMAIINS, TaJIbBAHHUKA.

TI'eoepaghus: BnaxxHOCTH BO3]lyXa, BETPbI, OapoOMeTp, TEPMOMETP.



Texnonoeus.: mpeobpa3oBaHue IBUKEHUH C UCIIOJIb30BAHUEM MEXAaHU3MOB, YUET TPEHUS B
TE€XHHUKE, MOJIIMIIHUKY, HCIIOJIb30BAHME 3aKOHA COXPAaHEHUS HMIyJbCa B TEXHHUKE (pakera,
BOJIOMET M JIpyrue), JIBUTaTellb BHYTPEHHETO CropaHus, mapoBas TypOuHa, OBITOBOM
XOJIOAWIBHUK, KOHAUIIMOHEP, TEXHOJIOTUU MOJIIYYEHHUs] COBPEMEHHBIX MAaTepUaiOB, B TOM YHUCIIE
HAaHOMATEpPUAJIIOB, M  HAHOTEXHOJOTUM,  DJIEKTPOCTATUYECKas  3alluTa,  3a3eMJICHUE
AIIEKTPONPUOOPOB, KCEPOKC, CTPYHHBI TNPHUHTEp, AJIEKTPOHArpeBaTelbHbIE MPHOOPHI,

AIIEKTPOOCBETUTEIbHBIE TPHOOPHI, TaTbBAHUKA.

11 KJIACC

Pasnen 4. DiekTpoanHaMuka

Tema 3. Maznummnoe none. InNeKmMpoMAcHUMHAA UHOYKUUS

ITocrositHHBIE MarHuThHL. B3auMopelcTBHE NOCTOSHHBIX MAarHuTOB. MarHuTHOE IIOJIE.
Bekrop marauTHOM MHAYKIMU. [IpMHIMI Cyliepro3unuy MarHUTHBIX ITOJIEH. JIMHUKM MarHUTHON
uHAyKuMY. KapTrHa TMHUI MarHUTHON MHAYKLUHU TOJISl HOCTOSIHHBIX MarHUTOB.

MaruutHoe moje npoBOAHMKA ¢ TOKOM. KapTuHa nMHMM MHIYKIUU MarHUTHOTO IOJISA
JUIMHHOTO IPSIMOIO MPOBOAHHMKA M 3aMKHYTOI'O KOJIBLIEBOTO IIPOBOJHMKA, KATYIIKH C TOKOM.
OmneiT OpcTena. BzaumopeiicTBre NpoBOJHUKOB C TOKOM.

Cwita Amriepa, €€ MOJlyJIb M HalpaBJICHHE.

Cuna Jlopenna, e€ Moaynb W HampaBleHHE. J[BHKeHHE 3apsyKEHHOM 4YacTHIBl B
OJTHOPOJTHOM MarHUTHOM moJie. Pabora cuisl Jlopenna.

SIBneHne DIEKTPOMArHWTHOM MHAYKIMHM. [IOTOK BEKTOpa MarHMTHOW HHIYKLHH.
DNEeKTPOABMKYIIAs CUIa MHAYKIUHU. 3aKOH JIEKTPOMAarHUTHON MHAYKUKK Papajes.

BuxpeBoe snekTpudeckoe mojie. DJIEKTPOABMIKYIAs CWJIA HMHIAYKIWM B IPOBOJHUKE,
JBUKYLIEMCS IIOCTYIATENbHO B OTHOPOAHOM MarHUTHOM IIOJIE.

ITpaBuio Jlenna.

NHyKTUBHOCTD. SIBIICHME CAMOMHIYKIIUU. DJIEKTPOABUKYIIAS CHUJIa CAMOUHIYKIUH.

OHeprus MarHUTHOT'O TOJIS1 KaTYIIKH C TOKOM.

DNEKTPOMarHuTHOE IOJIE.

TexHuueckue ycTpoiicTBa M MPAKTUYECKOE MPUMEHEHHWE: IOCTOSHHbIE MAarHUTHI,
AIIEKTPOMArHUTHI, JJIEKTPOJIBUraTelb, YCKOPUTEHU dJIEMEHTAPHBIX YaCTUL, HHAYKIIMOHHAS M1€Yb.

Hemoncmpayuu

1. OmeiT Dpcrena.

2. OTkioHEHHE SJICKTPOHHOTI'O ITy4YKa MAarHuTHBIM I10JIEM.



JIMHUY MHIYKIIMM MarHUTHOTO TIOJISI.
B3anmopencTerue 1ByX IPOBOAHUKOB C TOKOM.
Cuita Ammiepa.

HevictBue cuiibl JIopeHiia Ha HOHBI JIEKTPOJIUTA.
SIBlieHUE DNEKTPOMArHUTHOW UHAYKIUH.

IIpaBuno Jlenna.

© © N o g b~ w

3aBUCHMOCTh  JJICKTPOABMKYIICH CHJIBI HHIYKIIUU  OT
MAarHMTHOTO ITOTOKA.

10. SIBneHne caMOMHIYKITUH.

Yuenuueckuit 3xcnepumenm, nabopamopnie padomot

1. I/I?,yT-IGHI/Ie MAarauMTHOI'O ITOJIA KaTyIIKK C TOKOM.

2. HccnenoBanue AeMCTBUS MOCTOSHHOIO MarHuTa Ha paMKy € TOKOM.

3. HccnenoBanue sBJICHUS SHCKTpOMaFHHTHOﬁ HHAYKIHWH.

Pa3gen 5. Kojie0aHus M BOJHBI

Tema 1. Mexanuueckue u I1eKmpomMazcHuUmHvle KOae0anus

KonebarenpHas cucreMma. CBO60,Z[HBI€ MeXaHMYECKHE KoJieOaHus.

HU3MCHCHUA

I'apMonmnyeckune

koneOanus. Ilepuon, dacrora, ammautyga u  (asa kosebanuil. IlpyXMHHBII MasTHUK.

MaremaTnueckuil MasiTHUK. Y paBHEHHE rapMOHHYECKHUX Kojiebanuil. [IpeBpaiiieHue s3nepruu npu

TapMOHHUYCCKUX KOJICOaHMSIX.

KonebarenbHbIi KOHTYP. CB060,[[HBIC QJICKTPOMArHuTHBIC KoJicOaHHS B NACaJIbHOM

KOJIeOaTeIbHOM KOHTYpe. AHaJIOTus MEXIy MEXaHUYEeCKUMH W

SJICKTPOMAarHuTHBIMHA

koneOanusiMu. @opmyna TomcoHa. 3aKOH COXpaHEHHUS SHEPTUU B UICATIBHOM KOJeOaTelIbHOM

KOHTYPE.

HpeI[CTaBJ'IeHI/Ie 0 3aTyXaroumux KOJICOaHMSX. BBIHY)K,ZLCHHBIG MEXaHHUYCCKUE KOJICOaHUS.

Pe3onanc. BeiHyKI€HHBIE JIEKTPOMArHUTHBIE KOJIeOaHUsI.

IlepemenHbIil TOK. CHHYCOMJANBHBIM MTEPEMEHHBIN TOK. MOIIHOCTh IMEPEMEHHOIO TOKA.

AMHJ]I/ITy,Z[HOC n ﬂeﬁCTBYIOHlCC 3HAYCHUEC CUJIbI TOKA U HAIIPSAKCHUA.

Tpancdopmarop. [IpousBoacTBo, mepemsaya W NOTPEOJIIEHUE 3IEKTPUUECKOW HIHEPTHUU.

OKOJIOTMYECKUE PHUCKM TPU IPOU3BOACTBE 3JIEKTpO3HEpruu. KynbTypa HCHOIB30BaHUS

AIEKTPOIHEPTUU B MOBCEIHEBHOM )KU3HH.

TexHudeckue YCTPOﬁCTBa U TMPAKTHUYCCKOC TPUMCHCHHC: 3HCKTpH‘{CCKHﬁ 3BOHOK,

TCHCPATOPp NEPEMCHHOTO TOKA, JIMHHUU 3JICKTPOIICpCaay.

Hemoncmpayuu



1. HUccnemoBanue  mapamMeTpoB  KoseOaTeabHONM  cUCTeMbl  (NMIPYKWHHBIH WK
MaTEeMaTUYECKUN MasiTHUK).

HabGmonenue 3aryxaronumx KoieOaHui.

HccnenoBanue CBOMCTB BBIHYK/ICHHBIX KOJICOAHUH.

Habmoienue pesonanca.

CB00OOHBIE AIIEKTPOMArHUTHBIE KOJIEOAHMS.

S T

OcuuiorpaMmbsl  (3aBUCMMOCTH  CWJIBI TOKa M HAINpPSOKEHUsT OT BpPEMEHH) JUIs
3JIEKTPOMArHUTHBIX KOJeOaHHi.

7. Pe3onanc nmpu nociaen0BaTeIbHOM COEAMHEHUN PE3UCTOPA, KaTYIIKU HHAYKTUBHOCTH U

KOHJIEHCATOopa.

8. Mopenp IMHUY 3JEKTPOIIEpEIayuu.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padbomot

1. HccnenoBaHue 3aBUCHUMOCTH MEpUO/Ia MaJIbIX KOeOaHU Ipy3a Ha HUTH OT JUIMHBI HUTH

U Macchl rpysa.
2. HccnenmoBaHne NEpEeMEHHOTO TOKAa B IIEMA M3 IOCIENOBATEIBHO COCAMHEHHBIX
KOHJIEHCATOPa, KaTYLIKU U PE3UCTOpa.

Tema 2. Mexanuueckue u 31eKmpoOMaAZHUmMHbLE 80JIHbL

Mexanuueckre BOJIHBI, yclIoBUs pacnpoctpaHenus. [lepuoa. CkopocTs pacrpocTpaHeHUs
u JurHa BoOJHBL. [lomepeunbie W TpojosibHbIe BOMHBL. WHTepdepenius u nudpaxius
MEXaHUYECKUX BOJIH.

3Byk. CkopocTb 3ByKa. ' pomMkocTh 3Byka. BeicoTa Tona. TemOp 3ByKa.

ONEeKTPOMarHUTHHIE BOJHBI. YCJIOBHSI M3Iy4EHHUS 3JEKTPOMAarHUTHBIX BOJIH. B3anMmuas
opueHranus BekTopos E, B, V B anexkrpomarautHoi BosHe. CBONCTBA AJIEKTPOMArHUTHBIX BOJIH:
OTpakeHHe, TpeJoMJieHHe, monspuzanus, audpakuus, wuHTepdhepeHuus. CKopocTh
ANIEKTPOMArHUTHBIX BOJIH.

[[Ixana >7MeKTpOMarHUTHBIX BOJIH. [IpuMeHeHHe >JeKTPOMarHUTHBIX BOJH B TEXHUKE U
OBITY.

[IpuHUMIIBI pagnoCBA3M U TeneBuaeHus. Paanonokamnusi.

DNEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYXKAKOIIEH CPeibl.

TexHU4YeCKHe YCTPOWCTBA U MPAKTUYECKOE NMPUMEHEHHE: MY3BIKAJIbHBIE HHCTPYMEHTHI,
yIbTpPa3ByKOBasi AMArHOCTHKA B TEXHUKE W MEAMIIMHE, pajap, paJiuoONpUEMHUK, TEIEBU30D,
aHTeHHa, tenedon, CBU-neup.

Hemoncmpayuu

1. OGpa3oBaHue U pacpOCTPAaHEHHUE MOMEPEUHBIX U MIPOJOIBHBIX BOJIH.



KoneGmmromeecs Teno Kak HCTOYHUK 3BYKA.
Habmronenue oTpaxeHus U MPeIOMICHUS MEXaHUIECKUX BOJIH.
Habmonenue narepdepeHunn 1 1uppakiind MEXaHUYECKUX BOJIH.

3BYKOBOI pe30HAHC.
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Habmronienue cBsi3u TPOMKOCTH 3BYKa U BBICOTHI TOHA C aMIUIMTYAOW M 4YacTOTOM
KoJie0aHui.

7. WccnenoBanue CBOWMCTB 3JIGKTPOMAarHUTHBIX BOJH: OTpa)X€HUE, IPEIOMIICHUE,

noJisipu3anus, 1udpakuus, HHTephepeHIns.

Tema 3. Onmuka

I'eomerpuueckas ontuka. [IpsamomHEHOE pacIpOCTpaHEHHE CBETA B OJTHOPOJIHOM Cpeae.
JIyud cBera. ToYEUHBIN UCTOYHUK CBETA.

OtpakeHue cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHune n300pakeHUN B IJIOCKOM
3epKaie.

[Ipenomnenune cBera. 3akOHBI MpeIOMIICHUS CBeTa. AOCOJIOTHBIM TOKa3aresb
npenomieHud. [losHoe BHyTpeHHee oTpaxeHue. [IpenenbHbIl yroa MOJMHOTO BHYTPEHHETO
OTPaKEHUS.

Hucnepcus cBeta. CrnoxkHbli coctaB 6enoro csera. L[ser.

ColOuparonue W pacceuBaroIiue JIUH3bL. ToHKas auH3a. DOKyCHOE paccTosHue |
ONTHYECKasi cuia TOHKOW JUH3bL. [locTpoeHne n3o0pakeHU B COOMPAIONIUX U PACCEUBAIOIINX
nuH3ax. PopMysa TOHKOU JIMH3BIL. Y BEJIMYEHHE, 1aBAEMOE JIUH30M.

[Ipenenbl IPUMEHUMOCTH T€OMETPUYECKOMN ONTUKH.

BonnoBas ontuka. Wurepdepenuuss cBera. KorepeHTHble UCTOYHUKU. Y CIIOBUS
HaOJIIOJICHUSI MAKCUMYMOB U MUHUMYMOB B MHTEP(hEPEHIIMOHHON KapTUHE OT ABYX CHH(pa3HBIX
KOI€PEHTHBIX UICTOUYHUKOB.

Hudpakmus cBera. [udpaxuuonHas pemérka. YcioBue HaAOMIOACHHUS TJIABHBIX
MaKCHUMYyMOB TP MaJIeHUA MOHOXPOMATHYECKOTO CBETA Ha JUPPAKITUOHHYIO PEIIETKY.

[Tonsipusanus ceera.

TexHuyeckue yCTpOWCTBA W MPAKTUYECKOE MPUMEHEHHE: OYKH, Iyma, (oToammapar,
MPOEKIIMOHHBIN ammapaT, MUKPOCKOII, TEJIECKOT, BOJIOKOHHAS ONTHKA, TU(PAKITUOHHAS PEIIETKA,
MOJISIPOU.

Hemoncmpayuu

1. TIpsmonuHeitHOE paclpoCTpaHEHUE, OTpaKEHUE U TperoMyeHue cBeTa. OnTHYeCKHe
npuOOpBHI.

2. TlomHoe BHyTpeHHEE OoTpakeHHe. Mojeb CBETOBO/IA.



HccnenoBanue CBOMCTB M300paKEHHM B JIMH3AX.
Mogenu MUKpOCKOIIa, TEIECKOIIA.

HaGmronenne unatepdepeHium cera.
Hab6nronenue nqudpakuuu cBera.

Habnronenue aucnepcun cBera.

[Tonmy4yeHue ciekTpa ¢ HOMOLIBIO IPU3MBL.
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[Tomydenue ciekTpa ¢ TOMOIIBIO TU(DPAKIIMOHHON PEIIETKH.
10. HabmroieHre moasipu3aium CBeTa.

Yuenuueckuii 3xcnepumenm, nabopamopnuie padomat

1. H3mepenue nmokaszaTessi MPeIOMIICHHS CTEKIIA.

2. HWccnenoBanue CBOMCTB M300paKEHUH B JIMH3AX.

3. HabOnronenue nucrnepcuu cBeTa.

Pa3nen 6. OcHOBBI crIeUAIBHON TEOPUHM OTHOCUTEJIBLHOCTH
I'paHHLBI IPUMEHMMOCTH KIIACCHYECKOW MeXaHHMKHU. IlocTynaTel crnenuanbHOM TEOpUHU
OTHOCHUTEJIbHOCTH: HMHBAapUAHTHOCTb MOJYJISI CKOPOCTH CB€Ta B BakKyyme, MPUHLUI
OTHOCHUTEJIbHOCTH DUHILITEHHA.
OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMe/ICHUE BPEMEHH U COKPAILIEHUE JITHBI.
DHeprus U UMNYJIbC PEISTUBUCTCKON YaCTUIIBI.

CBs13b MacChI C 3Hepl"PIeI>i " UMITYJIbCOM peHHTHBHCTCKOﬁ YaCTHUIIEBI. 3Hepr1/1;1 ITOKO.

Paszpnen 7. KBanToBas pusuka

Tema 1. Inemenmol K6aHmMoB0I ONMUKU

®oronsl. ®opmyna I[lnanka cBs3u SHEpPruu POTOHA C €T0 YACTOTOW. DHEPTUS U UMIYIHC
¢doroHa.

OtkpeiTue u wuccienoBanne (orodadpdexkra. Ombitet A. I'. CroneroBa. 3aKoHBI
dotorddekra. YpaBuenue DitnmreitHa s potodddexra. «Kpacnas rpanuma» hotodddekra.

Hasnenue cera. OnbiTel [1. H. JIeOenena.

XUMHYECKOE IEMCTBHUE CBETA.

TexHUYECKHE YCTPOMCTBA M TpPAKTHYECKOE NpUMEHEeHHe: (POoTodneMeHT, (OTOAATUHK,
COJIHEUHas OaTtapesi, CBETOIUOI.

Hemoncmpayuu

1. dotorddexT Ha ycTaHOBKE € IIMHKOBOM MIaCTUHOM.

2. HWccnenoBanwue 3ak0oHOB BHemHero Gororddexra.



3. Cserommo.

4. Conneynas OaTapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. Onwitel Pesepdopaa mo paccessauto o -vyactuil. [lmanerapHas
mozenb atoMa. [locrynarer bopa. Usnydenue u normnomieHue GOTOHOB IpU MEPEXoe aroma ¢
OJIHOTO YPOBHS 3HEpIUU Ha Apyroi. Bunsl cniektpoB. CrieKTp ypOBHEN 3HEPTUU aTOMa BOJOPO/Ia.

BousiHoBgIe cBOMcTBa yacTull. Bosubl ne bpoins. KoprnycKyispHO-BOJIHOBOM Ayalu3M.

CHOHTaHHOE U BBIHYKJEHHOE U3JIyYEHUE.

TexHuueckue ycTpOICTBA M NPAKTUYECKOE NPUMEHEHHUE: CIEKTpPaJbHbI aHaINU3
(crieKTpocCKoI), J1a3ep, KBAHTOBBIM KOMITBIOTED.

Hemoncmpayuu

1. Mogens onbita Pesepdopaa.

2. OmpexneneHue JIMHBI BOJIHBI Ja3epa.

3. Habmonenue nuHEHYaTHIX CIEKTPOB H3ITyUSHHS.

4. Jlazep.

Yuenuueckuii sxkcnepumenm, nabopamopuwvie padbomot

1. HaOGmroneHue TMHEWYATOrO CIIEKTpa.

Tema 3. Amomnoe sa0po

OKCHEepUMEHTHI, JOKa3bIBAIOIINE CI0KHOCTh CTPOEHHUS SApa. OTKpBITHE PaMOAKTUBHOCTH.
OmnsiThl Pesepdopaa nmo omnpeneneHuto cocraBa paanoakTUBHOro u3nnydeHus. CBoiicTBa anbda-,
6era-, raMMa-u3iyueHus. BiausiHue paJuoakTHBHOCTH Ha )KUBbIE OPTaHU3MBI.

OTtkpeiTHE IPOTOHA U HeUTpoHa. HykmonHast monens sigpa ['eitzenOepra—lBanenko. 3apsi
anpa. MaccoBoe uucino sijgpa. M30Tomnst.

Anbda-pacnaa. DIEKTPOHHBIM M MO3UTPOHHBIA OeTa-pacnan. ['aMmma-usinyueHue. 3akoH
PaAMOAKTUBHOIO pacnaja.

DHeprus CBS3U HYKJIOHOB B sifpe. S nepHblie cuibl. JlegekT maccol sipa.

Snepusle peaknnu. [lenenue u CUHTE3 SAED.

SAnepubiii peaxktop. Tepmosnepublii cunHTe3. IlpoOremMbl M MEPCHEKTUBBI  sAACPHON
DHEPreTUKHU. DKOJIOTHUUECKUE ACTIEKTHI AEPHON SHEPTETHKH.

OneMeHTapHble yacTulbl. OTKPBITHE TO3UTPOHA.

MeTop1 HaOJIOIEHUS M PETHCTPAIH 3JIEMEHTAPHBIX YaCTHII.

dyHnaMeHTaIbHbIE B3auMoecTBUs. EquHCTBO (hr3nyeckoit KapTHHBI MUpa.

TexHnueckue ycTpoicTBa M NPAaKTHUECKOE NMPUMEHEHHUE: N03UMETp, Kamepa BuibcoHa,

SIEPHBIN peakTop, aTOMHasi bomoOa.



Hemoncmpayuu
1. Cuéruyuk MOHM3UPYIOIKX YaCTHULL.
Yuenuueckuii sxkcnepumenm, nabopamopusvie padomot

1. HccnenoBanue TpEeKOB 4acTHIL (TIO TOTOBBIM (hoTorpadusim).

Pa3nes 8. DiieMeHTBI ACTPOHOMUM M ACTPOPU3UKHU

Ortanel pa3BuTUsA acTpoHoMu. [IpukinagHoe 1 MUPOBO33pEHUECKOE 3HAUEHUE ACTPOHOMMUH.

Bun 3Bé31H0r0 Heba. Co3Be3aus, spKue 3BE3/1bl, JIAaHETHI, X BUAUMOE JABHKEHUE.

Conneynas cucrtema.

Connue. Conneuynass axkTuBHOCTb. Mcrtounuk sHeprum ConHua u 3BE3A. 3BE3ABI, MX
OCHOBHBIE XapaKTEpUCTHKU. JlnarpaMmma «CreKkTpaJibHbII KJ1acC — CBETUMOCTbY. 3BE3/1bl INIaBHON
MOCJIEIOBATEIbHOCTH.  3aBUCUMOCTh ~ «Macca — CBETUMOCTb» Uil 3BE3]  TJIABHOU
MOCJIEIOBAaTEIbHOCTH. BHyTpeHHee cTpoeHue 3BE3A. CoBpeMEHHBbIE MPEACTABIEHUS O
IPOUCXOXKAEHUHU U 3BoIoLMU CoslHIA U 3BE3/. DTarbl KU3HU 3BE3L.

Mineunsiii [Tyts — Hamra ['anaktuka. [lonoxxenne u nemwxenue Connua B ['anmaktuke. Turbt
ranakTuk. Paguoranaktuku u kBazapbl. UEpHbIE ABIPHI B sIpax TajJaKkTHK.

Bcenennas. Pacmmpenue Bceenennoii. 3akon XaO6ma. Pa36eranue ramaktuk. Teopus
bonsioro B3peiBa. PennkroBoe n3inyyeHue.

MacmrabHnas ctpykrypa Beenennoit. MeraranakTuka.

Hepewménnbie mpo0ieMbl aCTPOHOMHH.

Yuenuueckue naonwoenun

1. HaGmioneHus HEBOOPYKEHHBIM TJa30M C  HUCIHOJB30BaHHMEM KOMIIBIOTEPHBIX

MPWIOKEHUH JIJIS1 ONIPEIeICHUS TTOJI0KEHUSI HEOECHBIX 0OBEKTOB Ha KOHKPETHYIO J1aTy:
OCHOBHBIE c03Be3/11s CEBEPHOT0 NOIyHIapus U IPKUE 3BE3.IBI.
2. Habmopenus B Teneckon JlyHsl, mianer, Mieunoro IlyTu.
O0o0maroniee moBTOpPEeHNE
Ponp ¢u3nku u acTpOHOMHM B SKOHOMHYECKOW, TEXHOJOTHYECKOW, COIMAIbHOW M
TUYECKOH chepax AeaTeTbHOCTH YeJIOBeKa, POJIb U MECTO (PU3UKHU U aCTPOHOMHHU B COBPEMEHHOU
Hay4YHOH KapTHHE MHpa, pojib (u3nyeckod Teopuu B (OPMHUPOBAHUM MPEICTABICHUNH O
buznyeckoil kKapTUHE MHUpa, MeCTO (PU3NYECKOW KapTHHBI MHUpa B OOIIEM psIy COBPEMEHHBIX
€CTECTBEHHO-HAYYHBIX NPEJCTaBICHUMN O IPUPOJIE.

Me:xnpeamerHbie CBA3H



N3ydyenne kypca ¢usumku 06a3oBoro ypoBHs B 11 Kiacce OCYIIECTBISETCS € YYETOM
COJICPXKATEIbHBIX MEXKIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH, OHOJOTUM, XUMUH,
reorpaduu ¥ TEXHOJIOTHH.

Meosicnpeomemuuvle nowsimusi, CBS3aHHBIE C W3YYEHHEM METOJOB HAyYHOTO MO3HAHUS:
ABJICHUE, Hay4yHbIH (hakT, rumore3a, (Qu3nyeckas BEIMYMHA, 3aKOH, TEOpHs, HAOIIOACHUE,
AKCIEPUMEHT, MOJIEIIMPOBAHUE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelieHue CUCTEMBl ypaBHEHUH, TPUTOHOMETPUYECKUE (YHKIIMH: CHHYC,
KOCHUHYC, TaHI€HC, KOTaHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOXKIECTBO, BEKTOPHl M HX
MPOEKIIMA Ha OCH KOOPAMHAT, CJIOKEHUE BEKTOPOB, MPOM3BOAHBIC 3JIEMEHTApPHBIX (DYHKIUH,
IPU3HAKU 110J100MS TPEYTOJIbHUKOB, OIPEEIICHNE TUIOIIAU IUIOCKUX QUryp U 00bEMa Tel.

Buonoeus: anekTpudecKue SBICHUS B )KUBOU MPUPOJIE, KOJIeOaTEIbHbIC IBUKEHUS B )KUBOU
MIPUPOJIE, ONITUYECKHUE SIBICHUS B )KUBOU MPUPOJE, ACHCTBUE palalliy Ha KUBbIE OPTaHU3MBI.

Xumusa: CTpOEHHE aTOMOB M MOJIEKYJ, KpHUCTallIMyeckash CTPYKTypa TBEPIBIX Tell,
MEXaHH3MbI 00pa30BaHUS KPUCTAJUTMUECKON PEIIETKY, CIIEKTPAIBHBIN aHAIH3.

Teoepagus: mMarHUTHBIE MOJMIOCA 3€MIIM, 3aJIEKU MArHUTHBIX Py, (HOTOCHEMKA 3eMHOM
MOBEPXHOCTH, MPECKA3aHNe 3eMIICTPSCECHUH.

Texnonoeus: MTMHUM dIIEKTpOIIepeiad, TeHEPaToOp MEPEMEHHOr0 TOKa, 3JEKTPOBUTATEIb,
WHIYKIIMOHHAsL TIeYb, pajap, paauoNpuEéMHUK, TeJIeBU30p, aHTeHHa, TenedoH, CBU-meus,

MPOEKIIMOHHBIN anmnapar, BOJOKOHHAs ONTHKA, COJIHEYHast OaTapes.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 ®U3UKE HA
YPOBHE CPEJHEI'O OBIIIEI'O OBPA30OBAHMUA

OcBoeHue yqeGHoro npeamMeTa «Pu3mnkKa» Ha YpPOBHE CpPCAHCTO 06]]_[61"0 06paSOBaHI/I}I
(6830BLII>1 ypOBeHB) JOJIDKHO obecneynTh JOCTHUIKCHUC CJICAYHOMIUX JINYHOCTHBIX,

MCTAIIPEAMETHBIX U IMMPEAMETHBIX O6pa3OBaTeJ'II)HBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATBI
JIMYHOCTHBIE pPe3yNIbTaThl OCBOCHMs yueOHOro mpeamera «Du3HMKay ITOKHBI OTpa)xarb
TOTOBHOCTb M CHOCOOHOCTH OOYHarolIUXCsl pyKOBOJACTBOBATHCS CHOPMUPOBAHHONW BHYTPEHHEU
MO3UIMEN JMYHOCTH, CHCTEMON IIEHHOCTHBIX OpPHEHTAlMil, MO3UTHUBHBIX BHYTPEHHUX
yOeXJIeHUH, COOTBETCTBYIOIMX TPAJUIMOHHBIM IIEHHOCTSM POCCHHMCKOTO  OOILEeCTBa,
paclIMpeHe KU3HEHHOIO OIbITa U ONBITA ACSITEIBHOCTH B IPOLIECCE PEATU3aLUU OCHOBHBIX

HaHpaBJ'IeHI/II\/'I BOCITMTATCIbHOM JACATCIIBHOCTH, B TOM YHCJIC B YaCTH:



I'paxxmanckoro BOCIMTAHMS:

Cc(OPMHPOBAHHOCTh TPAXKIAHCKONW MO3MLMU OOYYaroLIerocs: Kak aKkTUBHOIO U
OTBETCTBEHHOTO YJIEHA POCCUICKOTO O0IIEeCTBA;

HpPUHATHE TPaJULIMOHHBIX 00111€4eTI0BEYECKUX I'YMaHUCTHYECKUX u
JEMOKPAaTUYECKUX LIEHHOCTEN;

TFOTOBHOCTh BECTH COBMECTHYIO JESTEIbHOCTh B HHTEpecax IpakJaHCKOIo
o011ecTBa, yuacTBOBATh B CAMOYIIPABJICHUN B 00pa30BaTeIbHON OpraHU3allu;
yYMEHHE B3aUMOJCHCTBOBATh C COLMAIbHBIMU MHCTUTYTAMHM B COOTBETCTBHM C HX
(GYHKIMSAMEU 1 Ha3HAYCHUEM;

TOTOBHOCTb K TYMaHUTapHON U BOJIOHTEPCKOM J1€ATEIIbHOCTH;

ITaTpuoTHYecKOro BOCIUTAHUS:

c(OpMUPOBAHHOCTh POCCUMCKON I'PaX/1aHCKON UAEHTUYHOCTH, TATPUOTU3MA;
[ICHHOCTHOE OTHOIIEHHME K TOCYAAPCTBEHHBIM CHUMBOJAM, JOCTHXKEHHSIM
POCCHICKHX yYEHBIX B 001acTH (DU3HKHU M TEXHHUKH;

JIyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUS:

c(OpMUPOBAHHOCTh HPABCTBEHHOT'O CO3HAHUS, ITUYECKOT0 MIOBEJCHMUS;
CIIOCOOHOCTh  OIIEHMBATh CHUTYalMIl0 M TMPUHUMAThb OCO3HAHHBIE pELIEHUS,
OpUEHTHUPYSICh Ha MOPaJIbHO-HPAaBCTBEHHbIE HOPMBI M 1IEHHOCTH, B TOM 4YHCIIE B
JEATEIIBHOCTH YUYEHOTO;

OCO3HaHHE JIMYHOTO BKJIa/la B IOCTPOEHUE YCTOMUHUBOIO OYAyIIEro;
ICTEeTHYECKOr0 BOCIIUTAHMSA:

ACTETUYECKOE OTHOUIEHHE K MHUPY, BKJIIOYas ICTETUKY HAy4yHOTO TBOPYECTBA,
npucyuiero Gpu3nyeckon HayKe;

TpyaoBoro BocnuTaHusi:

UHTEpeC K PasNuYHbIM cdepam MpohecCHOHATBHON JEATENIbHOCTH, B TOM YHUCIIE
CBSA3aHHBIM C (UM3UKOM M TEXHUKOH, yMEHHME COBEpIIaThb OCO3HAHHBIM BHIOOD
Oynymieit mpodeccruu U peain30BbIBaTh COOCTBEHHBIC KU3HEHHBIC TIJIAHBI;
TOTOBHOCTb M CIIOCOOHOCTH K 00pa30BaHHUIO U CaMO0Opa30BaHUIO B 0071aCTH PU3UKU
Ha MPOTSHKEHUU BCel KU3HU;

IKOJIOTHYECKOI0 BOCIIUTAHMS:

c(OpMHPOBAHHOCTH FIKOJIOTUYECKOM KYJIbTYpPbI, 0CO3HAaHUE I100abHOTO XapaKTepa

9KOJOTHYCCKUX HpOGJ’ICM;



IJIJAHUPOBAHUE U OCYLIECTBIICHHE JEUCTBUUA B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HAHMSA 1eJIeW YCTOMYHUBOTO pa3BUTHUS YEJIOBEUECTBA;

pacIIMpEeHHe ONbITa JIEATEIbHOCTH 3KOJOTMYECKOW HAaIpaBJICHHOCTH HAa OCHOBE
UMEIOLINXCS 3HAHUN 10 (pusmKe;

IleHHOCTH HAYYHOI'0 MO3HAHUA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs (PU3UYECKON HAYKH;

OCO3HaHHUE LICHHOCTH HAyYHOH JE€ATEIbHOCTH, TOTOBHOCTh B MPOLECCE U3YyUEHUS
(GU3UKN  OCYHIECTBIATH IMPOEKTHYIO M HCCIIENOBATEIBCKYIO  JIEATEIbHOCTD

WHAUBUYAJIIbHO U B I'PYIIIIC.

METANPEIMETHBIE PE3YJIbTATHI

ITo3naBaTe/IbHBbIE YHHMBepCAIbHbIe y4eOHbIe AeiicTBUS

bBa3oBble Jlornyeckune AefcTBUA:

CaMOCTOSITENIFHO (POPMYJIMPOBATh U aKTyaJH3UPOBATH MPOOJIEMY, pacCMaTpUBATh
€€ BCECTOPOHHE;

OIPEAEIIATH LIETIH AEATEIbHOCTH, 3a/1aBaTh IAPAMETPbI U KPUTEPUH UX JOCTHIKEHUS;
BBISIBJISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B paccMaTpUBAEMBIX (PU3MUECKUX
ABJICHUSX;

pa3zpabarbiBaTh IUIaH peHieHHs] NpoOJemMbl C Y4YETOM aHalu3a HMEIOLIUXCS
MaTepUaIbHBIX U HEMAaTEPHUAJIbHBIX PECYPCOB;

BHOCUTb KOPPEKTHBBI B JESATEIBHOCTb, OLEHUBATb COOTBETCTBHE PE3YJIBTATOB
LEJISIM, OLICHUBATh PUCKHU IIOCIIEACTBUN JEATEIBHOCTH;

KOOPJMHUPOBATh U BBHINOJHATH pabOTy B YCIOBHSIX pEalbHOTO, BUPTYAIbHOTO U
KOMOWHUPOBAaHHOTO B3aUMOCHCTBUS;

Pa3BUBATh KPCATHUBHOC MBIIIJICHUEC IIPU PCIICHHUHU JKU3HCHHBIX HpO6JICM.

Ba3oBble ucciaenoBaTeabCKue AeiicTBUS .

BJIAJCTh HAY4YHOM TEPMHHOJIOTHEH, KIIOUEBBIMU IMOHATUAMH U METOAAMHU
¢buznyeckoil HayKu;
BJIAJICTh HaBBIKAMH Yy4eOHO-HCCIIEOBATENLCKOM M MPOEKTHOM JEATENIbHOCTH B

o0nactu (U3MKH, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY ITOMCKY



METOJIOB pELIeHHUs 3ajady (PU3NYECKOro COAEpKaHMsI, MPUMEHEHHUIO Pa3IUYHBIX
METOJI0B IT03HAHNUS;

BIAJETh BHJIAMHU JICATEIIBHOCTA 110 TMOJYYEHUIO HOBOIO 3HAHHUS, €ro
UHTEpIpeTanuy, NpeoOpa3oBaHUI0 W MNPUMEHEHHIO B PAa3IUYHBIX y4eOHBIX
CUTYallUsX, B TOM YHCJIE [IPH CO3/IaHUHU YYeOHBIX TPOEKTOB B 001aCTU (DU3UKHY;
BBISIBJISITH IPUUMHHO-CJIEICTBEHHBIE CBSI3U M aKTyaJlM3UpOBaTh 3aJaudy, BbIIBUTaTh
TUIIOTE3y €€ pelleHusl, HaXOAUTh AapryMEeHThl IJs JOKa3aTelbCTBA CBOUX
YTBEPKJICHU, 3a1aBaTh apaAMETPbl U KPUTEPHUH PELICHUS;

AQHAJIM3UPOBATh IOJYYEHHBIE B XOJE PELICHMs 3aJlayd Pe3yibTaTbl, KPUTHUYECKU
OLICHUBATh UX JOCTOBEPHOCTH, IPOIHO3UPOBATH U3MEHEHNE B HOBBIX YCIOBUSX;
CTaBUTh U  (QopmyiaHpoBaTh COOCTBEHHbIE 3agaud B  00pa3oBaTeNbHOI
JESITEIBHOCTH, B TOM YHUCIIE IPU U3YUEHUH (PU3UKU;

JIaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLIEHUBATh MPUOOPETEHHBIHN OIIBIT;

yMETh MEPEeHOCUTh 3HaHWA 10 (U3MKe B  MPAKTUYECKYIO  00JIacTh
JKU3HEACITEIbHOCTH;

YMETh UHTErPUPOBATH 3HAHUS U3 Pa3HBIX MPEIMETHBIX 00JIacTei;

BBIIBUTaTh HOBBIE UJIEU, IPEJIaraTb OPUTHHAJIBHBIE MOAXOAbl U PELICHHUS;

CTaBHUTb HpO6J’IeMI)I " 3a71a4u, JOIMYCKAOMHNE AJIbTCPHATUBHBIC PCIICHU .

Pabora ¢ nnopmanmeii:

BJIQ/IETh HaBBIKAMHM TMOJy4YeHHUs] HHopManuu (U3HUECKOTO COACpXKaHUSI U3
HUCTOYHUKOB pAa3HBIX THIIOB, CAMOCTOSITENIbHO OCYIIECTBIATh TIOUCK, aHaJH3,
CUCTEeMATHU3AIMI0 U HHTEPHpETAlui0 MHPOpPMAIMH PA3TUYHBIX BHIOB U (QopM
MIPEJICTaBIICHHUS,

OIICHUBATh JOCTOBEPHOCTH MH(OPMAIIHH;

UCIIONIb30BaTh CPECTBA MH(POPMAITMOHHBIX U KOMMYHUKAIIMOHHBIX TEXHOJOTUH B
PEIICHUN KOTHUTUBHBIX, KOMMYHUKATHBHBIX MW OpPraHU3allMOHHBIX 3a71a4d C
cobOmoieHneM TpeOOBaHUIT JPrOHOMHUKH, TEXHUKA O€30MacHOCTH, THTHCHBI,
pecypcocOepexeHusi, TMPaBOBbIX M JTUYECKUX HOPM, HOpM HH(OPMAIMOHHOM
0e30IMacHOCTH;

CO3/aBaTh TEKCTHI (PU3UYECKOTO COJEPIKAHUS B PA3NUUYHBIX (opMaTax ¢ y4ETOM
Ha3Ha4YeHHs] UH()OPMAIIMK U 1IeJIEBON ayAUTOPHUH, BBIOUpAs ONTUMAIBHYIO (HOpMy

MMpEaACTaBJIICHUA U BU3yaJIU3alluu.



KomMMyHnkaTuBHBbIE YHUBepCcaJIbHbIE y4eOHbIe JeiicTBHS:

OCYILECTBIIATh OOILEHHE HA YPOKaX (PU3UKU U BO BHE-YPOUHOU JESATEIbHOCTH;
pacrio3HaBaTh MPEANOCHIIKN KOH(DIMKTHBIX CUTYallMi U CMATYaTh KOH(IMKTHI;
Pa3BEPHYTO U JIOTUYHO MU3JIAraTh CBOIO TOUKY 3PEHHUSI C UCIIOJIB30BAHUEM SI3BIKOBBIX
CPEICTB;

MIOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAaHIHON U UHAMBHyaTbHON paOOTHI;
BBIOMPATh TEMATHKY U METOJIbI COBMECTHBIX JICHCTBUH C y4ETOM OOLINX HHTEPECOB
1 BO3MOKHOCTEH Ka)KJOT0 WICHA KOJJICKTUBA;

IIPUHUMATH LIEJIM COBMECTHOU ACATEIBHOCTH, OPIraHU30BbIBATh U KOOPAUHUPOBATH
JEUCTBUSA 1O €€ NOCTH)KEHUIO: COCTABJIATH IIAaH JECUCTBHUN, PACIIPEAEIATH POJIH C
y4€TOM MHEHUH Y4aCTHUKOB, 00CYX/1aTh pe3yJIbTaTbl COBMECTHOM paboThI;
OLIEHUBATh KAa4yeCTBO CBOET0 BKJIaJa M KaXJOr0 YYacTHHUKAa KOMaHIbl B OOIIUI
pe3ynbTar 1o pazpaboTaHHBIM KPUTEPUSIM;

npeiaraTb  HOBBIE IIPOCKTBI, OLIEHMBATh UAECHM C IO3ULUM HOBU3HBIL,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAYMMOCTH;

OCYILECTBIIATh TO3UTUBHOE CTPATETMYECKOE MOBEACHUE B PA3JIMYHbBIX CUTYyallUsX,

IMMPOSABJIATE TBOPUYECTBO U B006pa)K€HI/I€, OLITH WHUIITMATHBHBIM.

PeryasituBHbIe yHHBepcaJbHbIe y4eOHbIE 1eiCTBUSA

Camoopranusanus:

CaMOCTOSITENIHO OCYIIECTBIISITh TO3HABATENLHYIO JIEATEIBHOCTH B 007aCTH (DU3UKHI
U aCTPOHOMHH, BBISBIATH MPOOIEMBI, CTaBUTh U (HOPMYITUPOBATH COOCTBEHHBIE
3a/1a4H;

CaMOCTOATENIBHO COCTABJIATH IUIAH PELICHUS PACYETHBIX M KAYECTBEHHBIX 3aJ]1ad,
IUTaH BBIMOJHEHUS] MPaKTUYECKOW paboThl ¢ Y4YETOM HUMEIOUIMXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MIPEIITOUYTESHUM;

JlaBaTh OLIEHKY HOBBIM CUTYallHUsIM;

paciupsTh paMK1 yueOHOTO MpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUN;

JIeNIaTh OCO3HAHHBIN BBIOOP, apTyMEHTHPOBATH €0, OpaTh Ha ce0sl OTBETCTBEHHOCTh
3a pelIieHue;

OIICHUBATH MPUOOPETEHHBIN OIIBIT;

croco0cTBOBaThH (POPMHUPOBAHUIO U TPOSIBICHUIO IPYIUIIMU B oOmactu (pusmkwy,

MTOCTOSTHHO TTOBBIIIIATh CBOW 00pa30BaTEIbHBIN U KYJIbTYPHBIH YPOBEHbD.



CaMOKOHTPOJIb, SMOLUMOHAIbHbIN HHTEJJIEKT:

JlaBaTh OLICHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTHBBI B JEATCIBHOCTb, OLICHUBATh
COOTBETCTBUE PE3YJILTATOB LIEIISIM;

BJIAJICTh HaBbIKAaMH IIO3HABATEIILHON Pe(ICKCUM KaK OCO3HAHUS COBEPLIAEMBIX J1EHCTBHUM
Y MBICIIATEIIBHBIX IIPOLIECCOB, UX PE3YJIBTATOB U OCHOBAHUM;

UCIIOJIb30BaTh MPUEMBI pe(IIEKCUU JIIsl OLIEHKH CUTYallMH, BBIOOpa BEPHOI'O PEIICHUS;
YMETb OLICHUBATh PUCKH U CBOEBPEMEHHO IIPUHUMATh PELICHUS 110 UX CHIKEHUIO;
IIPUHUMATH MOTHBBI U apIYMEHTBI JPYTHUX IIPHU aHAJIA3€E PE3YJIbTATOB AEATEIbHOCTH;
NPUHUMATD ce0sl, TOHUMAast CBOM HEJOCTATKU U IOCTOMHCTBA;

IIPUHUMATh MOTUBBI M apIyMEHTBI JPYIUX IIPU aHAIU3€E PE3YJIbTATOB IEATEIBHOCTH;
IpU3HABaTh CBOE MIPABO U IIPABO APYTUX HA OIIUOKH.

B npouecce noctuxkeHns TMYHOCTHBIX PE3Yy/IbTaTOB OCBOCHHUS POrPaMMBbl 110 (PU3UKE JUIS
YPOBHS ~cpemHero oO0miero o0pa3oBaHUS y  OOYYAIOUIMXCS  COBEPIICHCTBYETCS
HMOIMOHAIBHBIA UHTEIUIEKT, MPEANOIaralonnii cOPMHPOBAHHOCTS!

CaMOCO3HaHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh NOHUMATh CBOE SMOIIMOHAJIBLHOE COCTOSTHUE,
BUJICTh HAIIPABJICHUsI Pa3BUTUSL COOCTBEHHON 3MOLMOHANIBHOM cdephl, ObITh YBEPEHHBIM
B cebe;

CaMOpETyJIMPOBaHHUS, BKJIFOYAIOLIETO CaMOKOHTPOIIb, yMEHUE [IPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBE/IEHUE, CIIOCOOHOCTh aJalTHPOBATHCS K AIMOLMOHAIBHBIM
M3MEHEHUSM U IPOSBISATh THOKOCTb, OBITH OTKPHITHIM HOBOMY;

BHYTPCHHEH MOTHBALUY, BKJIIOYAIOLIEH CTPEMIICHHE K JIOCTHIKCHHUIO LEIU U YCIEXY,
ONTHUMU3M, HHUIIMATUBHOCTb, YMEHHE JENCTBOBATH UCXO/S U3 CBOMX BO3MOKHOCTEH;
HMIIATUH, BKIOYAMOMEll cnocoOHOCTh MOHUMATh 3MOILIMOHAIBHOE COCTOSHUE IPYTHUX,
YUUTBHIBaThb €ro IMpH OCYIIECTBICHUH OOLIEHUsS, CHOCOOHOCTh K COYYBCTBHIO U
CONEPEKNBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIIOYAIOIINX CIIOCOOHOCTh BhICTPauBaTh OTHOIIECHUS C JPYTUMU

JIOIbMH, 3a60TI/ITBCH, MPOABJIATH UHTCPCC U pa3pClIaThb KOH(bHI/IKTLI.

HPEAMETHBIE PE3YJIbTATHI

K xonmy oOyuenust B 10 Kiacce npeaMeTHbIE pe3yibTaThl HA 0a30BOM YPOBHE JIOJIKHBI

oTpakaTh C(HOPMUPOBAHHOCTH Y OOYUAIOIIMXCS YMEHU:



JEMOHCTPHUPOBATh HA MPUMEPAX POJIb U MECTO (pU3UKU B (HOPMUPOBAHUH COBPEMEHHOM
HAay4YHOM KApTUHBI MHUpPA, B Pa3BUTUM COBPEMEHHOW TEXHUKM U TEXHOJOTHUW, B
IIPAKTUYECKOU JEATEIbHOCTH JIIOJIEH;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS M3YYCHHBIX (U3MUECKUX MOJENeil: MaTepuaibHas
TOYKa, MHEPIHAIbHAS CHUCTEMa OTCYE€Ta, aOCONIOTHO TBEPIOE TENO, HICATbHBINA Tra3,
MOJIEJIA CTPOEHUS I'a30B, )KUIKOCTEU U TBEPABIX TEJ, TOUCYHBIN IEKTPUUECKUH 3aps IpU
pemieHun GU3MYECKUX 3a/1a4;

pacrio3HaBaTh (pu3MUECKUE SIBICHUS (TIPOLECCH) U OOBACHATh MX HAa OCHOBE 3aKOHOB
MEXaHUKH,  MOJIEKYJISPHO-KMHETUYECKOM  TEOpUM  CTPOEHUS  BellecTBa U
3JIEKTPOJIMHAMHUKU: PABHOMEPHOE M PABHOYCKOPEHHOE NPSIMOJIMHEWHOE JIBH)KCHHUE,
CBOOOJHOE MAJCHHUE TEJ, JBHKEHUE IO OKPYKHOCTH, UHEpLUs, B3aUMOJEUCTBUE TeE,
Qg dy3us, OpOyHOBCKOE IBIKEHHE, CTPOCHHE JKUAKOCTEH M TBEPABIX TEN, U3MEHEHHE
o0béMa Ten mpu HarpeBaHUM (OXJaXKIEHUH), TEIJIOBOE paBHOBECHE, HCIApeHue,
KOH/JICHCALUs, TUIaBI€HUE, KPUCTAJUIN3ALIMSL, KUIEHUE, BIaYKHOCTh BO3/yXa, MOBBILIECHUE
JIaBJICHUS ra3a IPU €ro Harpe€BaHWH B 3aKPBITOM COCYZE, CBSA3b MEXAY IapaMeTpamMu
COCTOSIHMS T'a3a B U30IPOLIECCAX, NIEKTPU3aLHUs TEJl, B3aUMOJCHCTBHE 3aps/I0B;
ONMCHIBaTh MEXAaHUUYECKOE JABM)KEHUE, UCIOJIb3YS (PU3MUECKHE BEJIUYUHBI: KOOPJIMHATA,
IyTh, IE€pPEMELIEHUE, CKOPOCTh, YCKOPEHHE, Macca Tella, CHJIA, HMIIYJIbC Tea,
KMHETUYecKasl SHeprus, MOTeHINalbHas SHEPTUs, MeXaHndeckas paboTa, MexaHUYecKas
MOIIIHOCTb; MIPH OMHCAHUU TMPABUIBHO TPAKTOBATh (U3MUECKUN CMBICT HUCIOIB3YEMBIX
BEITMYMH, UX OOO3HAYEHUS W E€AWHUIBI, HAXOJIUTh (HOPMYIBI, CBS3BIBAIOIINE TAHHYIO
(UBUYECKYIO BETUYHHY C IPYTUMU BETUYHMHAMU;

ONMCHIBATh H3YYEHHbIE TEIUIOBBIE CBOMICTBA TEJ M TEIUIOBBIE SBJICHUS, HCIONb3Ys
dbusznyecKkue BENTUYMHBI: JaBJICHHUE raza, TeMIiepaTypa, CpeqHsss KUHETHUeCKas dHePTus
Xa0THYECKOT0 IBUKEHHUS MOJIEKYJI, CPEAHEKBAIpAaTUYHAS! CKOPOCTh MOJIEKYII, KOJTMYECTBO
TEIJIOTH, BHYTPEHHSA DHEprusi, padbora rasza, KOG HUIMEHT TOJIE3HOTO JACHCTBUSA
TETJIOBOTO JIBUTATENS; TPH ONMWCAHWU TPABUIBHO TPAKTOBAaTh (HU3UYECKUN CMBICI
WCIIONIB3YEMBIX BEJIMUMH, WX OOO3HAYEHWUS W EAUHUIBI, HaXOIUTh (POPMYIIHI,
CBSI3BIBAIOIME TAHHYIO (PU3NYECKYIO BEIMUUHY C APYTUMU BEITUYHMHAM;

ONKCHIBATh M3yYEHHBIE AJIEKTPUUYECKHE CBOMCTBA BEIIECTBA M 3JEKTPUUECKUE SBICHUS
(mporecchl), UCHONb3Ys (PU3HMUECKUE BETUUMHBL: JICKTPUUECKUNA 3apsij, IEKTPHUECKOe
noJjie, HampsLKEHHOCTh TIOJS, MOTEHLHUal, Pa3HOCTh MOTEHLMAJIOB; IPU OMNUCAHUHU

IMPaBUJIBHO TPAKTOBATh (1)PI3H‘ICCKPII>1 CMBICJI UCIIOJB3YEMBIX BECJIIMYUH, UX 0003HaUYCHUSA U



€IMHUILBI; yKa3blBaTh (DOPMyJbl, CBA3BIBAIOIIME JaHHYIO (PU3MYECKYI0 BEIMUYUHY C
JpYTMMH BEJTMYMHAMY;

aHaAJIU3UPOBaTh (PU3MUECKUE MPOLIECCHl U SBJICHUSA, UCHONb3Ys (U3NYECKHE 3aKOHBI U
IIPUHLIMIIBL: 3aKOH BceMUpHOro tarotenus, |, Il u 11l 3akonsr HeroToHa, 3aKk0H coxpaHeHust
MEXAHUYECKOM HHEPruM, 3aKOH COXPAHCHMsI UMILYJIbCA, MPUHLUII CYNEPIO3ULUN CHUII,
IIPUHLMII PAaBHONPABUs MHEPLUHUAIBHBIX CHCTEM OTCUYETA, MOJIECKYJIIPHO-KMHETHUYECKYIO
TEOPHUIO CTPOEHMS BEILLECTBA, I'a30BbI€ 3aKOHBI, CBSI3b CPEIHEN KMHETHUYECKON 3HEpruu
TEIUIOBOTO JIBWJKEHUS MOJIEKYJ C aOCONIOTHOM TeMIepaTypoil, NEpBbIA 3aKOH
TEPMOJUHAMMKH, 3aKOH COXPAaHEHUs AIEKTPUYECKOro 3apsAna, 3akoH KyioHa, npu 3ToM
pasnyath CIOBECHYI (OPMYJIMPOBKY 3aKOHA, €0 MaTeMaTHYeCKOE BBIpAXKEHUE U
yCJIOBHS (TpaHUIlbl, 00J1aCTH) TPUMEHUMOCTH;

OOBSICHATH OCHOBHBIE IPUHIIMIIBI IEHCTBUS MAILLIMH, TPUOOPOB U TEXHUUECKUX YCTPOMUCTB;
pa3auyaTh yCIOBHUS UX O€30M1aCHOTO UCIOIb30BaHUS B IIOBCEHEBHOM KU3HU;
BBINOJIHATh 3KCIIEPUMEHTBl IO HCCIEA0BAaHHIO (PU3MUECKUX SBJICHUH U IPOLIECCOB C
UCTIOI30BAaHUEM TMIPSIMBIX M KOCBEHHBIX M3MEPEHH, TpU 3TOM (HOpMYyITHpPOBAThH
npobiemy/3agadyy W TUIIOTE3Y YYEOHOTO OSKCIEpUMEHTa, COOMpaTh YCTAaHOBKY U3
IPEI0KEHHOT0 000PYA0BaHUs, IPOBOIUTH ONBIT U (POPMYIUPOBATH BHIBOABI;
OCYIIECTBIISITh NpPSIMbIE M KOCBEHHBbIE H3MEpPEHHUs] (U3NYECKUX BEJIMYHMH, MPH 3TOM
BBIOMPATh ONTHUMAJIBHBIN CIIOCOO N3MEPEHUS U UCTIOIb30BaTh U3BECTHBIE METO/IbI OLICHKH
MOTPELTHOCTEN U3MEPEHU;

UCCIIEIOBaTh 3aBUCHUMOCTH MEXIY (U3MUECKUMH BEIMYMHAMH C MCIIOJIb30BaHHEM
NPSIMBIX M3MEPEHHH, IIPU 3TOM KOHCTPYHPOBATh YCTaHOBKY, (PUKCHUPOBATH pe3yJIbTaThI
MOJIyYUEHHOM 3aBUCUMOCTU (PU3MUECKUX BEIMYMH B BHJE TAOMUI] M TpapuKOB, AeiaTh
BBIBOJIBI 110 PE3YJIbTaTaM UCCIIEIOBaHMS;

coOnrofaTh mpaBuiia OE30MACHOTO TPyAa MpU IMPOBEIEHUU HCCIEIOBaHUI B pamKax
y4eOHOT0 HKCHEPUMEHTa, Y4eOHO-MCCIEeI0BATENbCKOM M TNPOEKTHOW NESATEIBHOCTH C
UCIOJIb30BAaHUEM U3MEPHUTEIbHBIX YCTPOICTB U 1ab0paTopHOro 000pyJOBAHHUS;

pemiath pacuéTHBIE 3aJjaud C SBHO 33JaHHOW (PU3MUECKOW MOJENbI0, MCIOIb3YS
¢u3uueckue 3aKOHbI M TMPHHLUIBI, HAa OCHOBE aHalIM3a YCJIOBUS 3a/Ja4d BHIOMpPATh
(bu3NYECKYI0 MOJIENh, BBIIETATH (PU3NUECKHUE BEIMYUHBI U (POPMYJIIbI, HEOOXOUMBIE JIIS
e peuieHus, MPOBOAUTH PACUETHl U OIEHUBATh PEATbHOCTh IMOJYYEHHOTO 3HAUYCHMUS
(bu3nUecKoil BETMUNHBL;

pelaTh Ka4yeCTBCHHBIE 3aJa4d: BBICTPAUBATh JIOTMYECKH HEMPOTUBOPECYUBYIO LIETIOYKY

paccyXIeHUl C OTIOPOY Ha U3YYCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (PH3UYECKUE SIBICHUS;



UCIOJNB30BAaTh MPH PEIICHMHM YYeOHBIX 3aJad COBpPEMEHHBbIE HWH(POPMALMOHHBIC
TEXHOJIOTUH IS IOMCKA, CTPYKTYPHUPOBAHMSI, HHTEPIPETALUH U ITPECTaBICHUS yIeOHOI
U HaydyHO-TIONYJSpHOHW WH(OpMaNMM, TONYYCHHONH U3 pa3IUYHBIX HCTOYHHKOB,
KPUTUYECKH aHAIN3UPOBATH MOJIy4aeMyI0 HHPOPMAIIHIO;

NPUBOIUTH TPUMEPHI BKJIaZa POCCHMCKUX U 3apyOeKHbIX yUEHBIX-(HU3UKOB B pa3BUTHE
HayKH, 00BSCHEHHE TPOIIECCOB OKPYKAIOLIETO MUPA, B PA3BUTHE TEXHUKHU U TEXHOJIOTHIA;
UCIIOJIb30BAaTh TEOPETUUECKHWE 3HAHUS 1O (U3UKE B MOBCETHEBHOM JKM3HU JUIs
oOecrieyeHns 0O€30MACHOCTH TMpH oOpameHMH C [puOopaMH U TEXHHYECKUMHU
YCTPOWCTBAMHM, ISl COXPAaHEHUS 370POBbS WU COOJIOACHHUS HOPM SKOJOTHYECKOTO
HIOBE/ICHHSI B OKPY)KAIOLIEH cpee;

paboTaTh B IpyIIIe ¢ BHINOJHEHUEM PA3IMYHbIX COLUATIBHBIX POJICH, TNIAHUPOBATh PadoTy
IpYNIbl, PAalMOHAIBHO PACIPEAEIATh OOS3aHHOCTH U IUIAHUPOBATh JIE€ATEIbHOCTh B
HCCTAHJAPTHBIX CUTyalUAX, AACKBATHO OLCHUMBATL BKJIAJ KaXAOIo0 M3 YYaCTHHUKOB

TPYNIBI B PELICHUE paccCMaTpUBaeMOil MpoOIeMBbl.

K KOHLIY O6y‘I€HI/I$I B 11 Kiacce MNPEAMETHBIC PE3YJIbTAThlI Ha 0a30BOM YPOBHE NOJI’KHBI

oTpaxkaTtb cHOPMUPOBAHHOCTH y O0YYAIOIINXCS YMEHUI:

JIEMOHCTPUPOBATh Ha MpUMepax posib U MecTo (pU3MKH B (POPMUPOBAHMM COBPEMEHHOM
HAay4YHOM KapTUHBI MHpPA, B DPa3BUTUM COBPEMEHHOW TEXHUKH W TEXHOJOTUH, B
MPAKTUYECKON JESTeIbHOCTU JIIOJeH, IeTIOCTHOCTh M €IMHCTBO (U3NYECKON KapTHUHBI
MUDA;

YUNTBHIBaTh TPAaHUIBl NPUMEHEHUS M3YUYEHHBIX (QU3NYECKUX MOJENel: TOYEUHbII
JJIIEKTPUYECKUH 3apsifl, JIyd CBETa, TOYCUHbIH MCTOYHUK CBETA, AJEpHAs MOJEIb aToMa,
HYKJIOHHAs1 MOZIETTb AaTOMHOTO sI/Ipa MPU peLIeHNN GU3NUECKUX 3aa4;

pacrio3HaBaTh (pu3MuecKkue siBIEHHs (MIPOLECcChl) U OOBSACHATh MX HAa OCHOBE 3aKOHOB
AIIEKTPOAMHAMHUKY M KBAHTOBOM (PU3HMKH: 3JIEKTpHUUECKass MPOBOAMMOCTb, TEILIOBOE,
CBETOBOE, XMMHYECKOE€, MAarHUTHOE JEHUCTBHS TOKA, B3aWMOJECHCTBHE MArHUTOB,
3JIEKTPOMAarHUTHAsE MHAYKIMS, ACHCTBUE MATHUTHOIO IOJS HA MPOBOJHHUK C TOKOM W
JBWDKYIIUICS 3apsl, DJEKTPOMAarHUTHbIE KOJIOaHHWsS W BOJHBI, NPSIMOJUHEHHOE
pacrpocTpaHeHHE CBeTa, OTpa)KCHUE, IMpeJoMJIeHHe, HHTepdepeHuus, AUpakuus H
noJIsIpU3aIiusl CBeTa, JUcCHepcHs cBeTa, ¢oTodnekrpudeckuii dpdext (hoTodrddekr),
CBETOBOE JaBJICHWE, BO3HUKHOBEHHME JIMHEMYAaTOrO CIIEKTpa aromMa BOJOPOAA,
€CTECTBEHHAs U UCKYCCTBEHHAs PaJMOAKTUBHOCTD;

OIKCBIBATh M3YYEHHBIE CBOMCTBA BEIIECTBA (3JEKTPUUYECKHE, MAarHUTHBIE, ONTUYECKHE,

QJICKTPUYCCKYIO NPOBOJAUMOCTL Pa3JINYHBIX cpeﬂ) U JJICKTPOMAIrHUTHLIC SABJICHUSA



(Tporteccel), UCMOB3Ys (PU3WYECKHE BEIMYMHBI: AICKTPUUYCCKUM 3apsiji, CHUjla TOKa,
IEKTPUYECKOE HAIPSKEHUE, IIEKTPUUYECKOE CONPOTUBIIEHHE, Pa3HOCTH MOTEHIIMAJIOB,
AJIEKTPOJIBIIKYIIIAs CUila, padoTa TOKa, MHIYKIMS MAarHUTHOTO TOJIsA, cujla AMIiiepa, cujia
JlopeHnia, UHAYKTUBHOCTh KaTyIIKU, DHEPTHsl 3JICKTPUUECKOTO M MAarHUTHOTO MOJIEH,
NEepUo U 4acToTa KojebaHuil B KojebaTeIbHOM KOHTYpE, 3apsii U Cujla TOKa B Mpoliecce
TapMOHHYECKHUX AJICKTPOMATHUTHBIX KOJIeOaHMH, (POKYCHOE PAacCTOSHUE M ONTHYECKAast
CWJIa JIMH3BI, IPU OMMCAHUU MPABUWIBHO TPAKTOBATh (PH3UUECKHUI CMBICT HCIIOIH3yEeMbIX
BEJIMYMH, UX O0O3HAUEHHUS W EAUHMIIbI, YKa3bIBaTh (POPMYJIbI, CBA3BIBAIOIIME TAHHYIO
buznYeCcKy0 BEIMYMHY C APYTUMU BEIUYUHAMM;

OMKCHIBATh HM3YyUYEHHBIC KBAHTOBBIC SIBJICHUS W TPOIECCHI, HCIONb3Yys (pu3ndeckue
BEJIMYUHBI: CKOPOCTH AJIEKTPOMArHUTHBIX BOJH, JUIMHA BOJHBI M YACTOTA CBETA, SHEPTHUS
U UMITYJbC (DOTOHA, TIEPHOJ] TIOTypaciiaia, YJHEPTUsl CBS3H AaTOMHBIX sIIEp, TP OMUCAHUHT
MPABUJIBHO TPAKTOBATh (PU3UUECKHI CMBICT UCHIOIb3YEMbIX BEIHUMH, UX 0003HAYCHUS U
eMHUIIBI, yKa3bIBaThb (HOPMYJIbI, CBS3BIBAIOIIME JAaHHYIO (U3MUYECKYIO BEIUYHHY C
IPYTMMH BETUYMHAMU, BEIUUCIISITH 3HAaUeHUE (PU3MUECKOI BEIMYMHBL;

AHATM3UPOBATh (PM3MUYECKHE TMPOLIECCHl W SIBICHUS, UCIIONB3Yys (PU3MUYECKUe 3aKOHBI U
NpUHIUIBEL: 3akoH Oma, 3aKOHBI TOCJIENOBATEIBHOTO M MApAJUICIBHOTO COCAMHEHUS
MPOBOJHUKOB, 3akOoH Jlkoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW WHIYKIUMH, 3aKOH
NPSIMOJIMHEMHOTO  paclpOCTpaHEHUs CBETa, 3aKOHbI OTPaKEHUS CBETa, 3aKOHBI
MpeNoOMIICHUsI CBeTa, ypaBHeHHe OWHIITelHa s (oTodddexTa, 3aKOH COXpaHEHHS
HHEPruH, 3aKOH COXPAHEHUS UMITYJIbCA, 3aKOH COXPAaHEHUS AJIEKTPUYECKOTO 3apsi/ia, 3aKOH
COXpaHEHMsI MacCOBOT0 4YKclia, OCTyNaTel bopa, 3aKOH paJuoakTHUBHOIO pacmana, Mmpu
ATOM pa3Nu4aTh CIOBECHYIO (JOPMYIHUPOBKY 3aKOHA, €0 MaTeMaTHYECKOe BBIPAKEHUE U
ycIoBusl (TpaHMIIbI, 00JIACTH) MPUMEHUMOCTH;

OTIpE/IeNATh HAMpaBJICHHE BEKTOpa MHIYKIIUU MAarHUTHOTO IOJsSI MTPOBOJAHHUKA C TOKOM,
cuiibl Ammepa u cuiiel JlopeHta;

CTPOUTH M OMUCHIBATh N300pakeHHE, CO3/1aBaeMOe TUIOCKUM 3€pKajioM, TOHKOW JIMH30M;
BBITIOJIHSITh DKCIIEPUMEHTHI TI0 HMCCIIEIOBAHUIO (M3UYECKUX SIBICHUW W TPOIECCOB C
UCIIONIb30BAaHUEM TIPSIMBIX M KOCBEHHBIX HW3MEPEHHH: Npu 3TOM (OPMYyIHUPOBATH
npobiieMy/3ajady ¥ TUIOTE3y Y4eOHOro OKCIEPUMEHTa, COOMpaTh YCTAaHOBKY W3
MPEIOKEHHOTO 000PYA0BaHUS, TPOBOIUTE OTBIT U (HOPMYTUPOBATH BHIBOJIBI;
OCYIIECTBIISATh TpPSIMbIE U KOCBEHHBIE H3MEpPEHHUS (U3NYECKUX BEIUYHH, MPH ITOM
BbIOHMpATh ONTUMANIBHBIN CIIOCO0 U3MEPEHHUS U UCTOIb30BaTh U3BECTHBIE METO bl OLIEHKH

MOTPELIHOCTEN U3MEPEHUN;



WCCJIEIOBATh 3aBUCUMOCTH (PU3UYECKUX BEIMYMH C UCTIOIB30BAHUEM MIPSIMBIX U3MEPCHHIA:
OpyU 3TOM KOHCTPYMpPOBaTh YCTaHOBKY, (UKCHUpPOBATh pe3yJabTaThl MOJy4YEHHOM
3aBUCHUMOCTH (PM3MYECKHX BEIWYWH B BHJE TAaONUIl W TPadUKOB, JENATh BBIBOABI I10
pe3ynbTaTaM UCCIIEI0BAHMUS,

coOnrofath mpaBuia OE30MACHOTO TPyAa MPU IMPOBEICHUU HCCIICIOBAHUN B pamMKax
y4eOHOIro 3KCIEPUMEHTa, Y4EOHO-MCCIEAOBATEILCKON W MPOEKTHOW JEATEIbHOCTU C
MCIOJIb30BAaHUEM U3MEPUTEIbHBIX YCTPONCTB U 1JaOOPaTOpHOro 000pyI0BaHUS;

pemate pacu€THhIC 3aJa4d C SBHO 3aJlaHHOW (U3WYECKOW MOJIENbI0, HUCIOIb3Ys
¢dbuznyeckue 3aKOHbl W TMPUHIMIBI, HA OCHOBE aHallM3a YCJIOBHS 3aJayd BBIOMpATH
(bu3nYECKyI0 MOJIETb, BBIACTATH (PU3HUECKHUE BEIMYMHBI U (OPMYIIbI, HEOOXOAUMBIE IS
e€ pelieHusi, TPOBOJUTh PacUYEThl U OLIEHUBATh PEAIBHOCTH MOJYYEHHOTO 3HAYCHUS
(U3UYECKON BEJIMYUHBIL;

peuiaTh KaueCTBEHHBIC 3a/1aud: BBICTPAUBATH JIOTMUECKH HEMPOTHBOPEUYHMBYIO IIEMIOUKY
paccyXJIeHUl ¢ OTIOPON Ha U3YUYEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U (pU3HUeCcKUe SIBICHHUS,;
UCIIONIb30BAaTh TIPH PEIICHWH Yy4YEOHBIX 3a/ad COBPEMCHHBIC HH(POPMAIMOHHBIC
TEXHOJIOTHH IS IOMCKA, CTPYKTYPUPOBAHHUSI, MHTEPIIPETALIMU U MIPEACTABICHUS Y4eOHOI
U Hay4yHO-TIONYJSpHOM HH(OpMaNMM, TONYYEHHONH U3 Pa3NUYHBIX HCTOYHHKOB,
KPUTUYECKH aHAJIM3UPOBATH MOTy4aeMyIo HH(POpMaIIUIO;

OOBSACHATH IPUHIIMIIBI JEHCTBHS MAIIMH, TPUOOPOB U TEXHUYECKUX YCTPOICTB, pa3inyaTh
YCJIOBHS MX 0€3011aCHOTO UCIOJIH30BAaHHUS B IIOBCEIHEBHOM JKU3HH;

MPUBOJIUTH MPUMEPHI BKIIaJ]a POCCHICKUX U 3apyOeKHBIX yUEHBIX-(DU3UKOB B Pa3BUTHE
HayKd, B OOBSCHEHHE TIPOIIECCOB OKPYKAIOIIETO0 MHpPa, B pPAa3BUTHE TEXHUKU U
TEXHOJIOTHIA;

WCIIOJIb30BaTh TEOPETUYECKHME 3HaHUA 10 (U3UKE B TOBCEIHEBHOW >KU3HU IS
obOecrieueHnss 0€30MacCHOCTH TpU OOpalieHnd ¢ TOpudopaMu W TEXHUYECKHUMHU
YCTPOMCTBAMH, [JISi COXPAHEHHS 370POBbS W COOMIOJEHHUS HOPM DKOJOTHUYECKOTO
MOBEJICHUS B OKPYKAIOIIEN CPENE;

paboTaTh B rpyIITe ¢ BRIMOJTHEHUEM Pa3IUYHBIX COLUATBHBIX POJIEH, IITAaHUPOBATh PadoTy
TPYIIIBI, PalMOHATBHO pacHpenemsiTh OOS3aHHOCTH W IUIAHUPOBATh JIEATEIBHOCTH B
HECTaHJAPTHBIX CUTYaIUsAX, aJCKBAaTHO OIICHWBATh BKJIAJ KaXKIOTO W3 YYACTHHKOB

IPYIIIBI B pELICHUE paccMaTpUBaeMOil MPOOIIEMBI.



TEMATHYECKOE INTAHUPOBAHUE

Pabouast mporpamma coctaBieHa ¢ yueToM pabodeil mporpaMMbl BocIiUTaHus. KITFOUeBBIMU BOCTIMTATEILHBIMU 3a7a4aMU SBIISFOTCS:

1.

YcTaHOBJICHUE JIOBEPUTEIBHBIX OTHOIICHUH MEXIYy YYUTEIEM M €ro YYCHHKaMH, CIOCOOCTBYIOIIUX ITO3UTHBHOMY BOCIIPHUSTHIO
y4amuMucs TpeOOBaHUM M TPOCHO YUMTENs, MPUBICUYCHUIO MX BHUMaHHUsA K 00CY)XIaeMOlW Ha ypoke MH(OpMalUM, aKTUBU3AIUS WX
MMO03HABATEIILHOM JESITECIHLHOCTH.

Hcnonb3oBaHne BOCHHUTATENIBHBIX BO3MOXKHOCTEH COAEpX aHUs Y4YeOHOro TIpeIMeTa uepe3 JAEMOHCTPAIMI0 JETSIM IPUMEPOB
OTBETCTBEHHOT'O TPa)KJAHCKOTO TOBEJICHUS, IMPOSBICHUS YETOBEKONOOUS M J10OpOCEpPAEYHOCTH, 4Yepe3 MOoA00p COOTBETCTBYIOIIUX
YIOpaKHEHUH.

[IpuMeHeHHe Ha YpOKE MHTEPAKTUBHBIX (POpPM pabOThI y4alUXCs: MHTEUICKTYAIbHBIX UTP, TPYNIOBOH pabOThI WM pabOTHI B Mapax,
KOTOpBIC y4aT MIKOJIBHHKOB KOMAaHJIHOW pa0doOTe W B3aMMOJCHCTBHIO C APYTMMH JCTHMH, CTUMYJIUPYIOT ITO3HABATEIHHYIO MOTHBAITHIO
IIKOJIbHUKOB.

[TpuBrneyeHre BHUMaHUS MIKOJFHUKOB K IIEHHOCTHOMY acCIleKTY M3y4aeMbIX Ha YPOKE SIBJICHHI, OpraHu3aIus UX paboThl ¢ MOTydaeMol Ha
YPOKE COIMATBHO 3HAYUMOM HHGOpMAIEH — UHUIIMUPOBAHNUE €€ 00CYX ICHUS, BEICKa3bIBAaHUS yUAIIUMUCS CBOETO MHEHHS TI0 €€ TTOBOY,
BBIPaOOTKA CBOETO K HEM OTHOIICHUS.

[ToOy>xneHue MKOILHUKOB COOMIOIATh HA YPOKE OOIIECTIPUHATHIE HOPMBI TOBEACHHUS, TTPaBUIIa OOIIEHHS CO CTAPUINMHU (IIearorndyecKuMu

pa6OTHI/IKaMI/I) " CBCPCTHUKAMU (y‘IeHI/IKaMI/I), MIPUHIIUIIBI yqe6H0171 AUCHOUIIIMHBI 1 CaMOOpPTraHU3alluu.



10 KJIACC

KoJsun4yecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3jiesioB U TeM (undposbie)
Ne n/m Konrpoabnbsie IIpakruuyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoTshI padoTshI
pecypchl
Paznen 1. PU3UKA U METOJAbI HAYYHOI'O IIO3HAHUSA
bubnuoreka [{OK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2
https://m.edsoo.ru/7f41bf72
Utoro no pazneny 2
Paznen 2. MEXAHUKA
bubnmorexa LIOK
2.1 Kunemartuka 5
https://m.edsoo.ru/7f41bf72
bubnmorexa LIOK
2.2 JluHamuka 7
https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
2.3 3aKOHBI COXPAHEHUS B MEXAHUKE 6 1 1
https://m.edsoo.ru/7f41bf72
Hroro mo pazneny 18

Paznea 3. MOJIEKYJIAPHASA ®U3UKA U TEPMOJINHAMHUKA



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

OCHOBBI  MOJIEKYJISIPHO-KMHETUYECKOU

bubnunorexa LIOK

3.1 9
TECOPHH https://m.edsoo.ru/7f41bf72
bubnunoreka LIOK
3.2 OCHOBBI TEPMOJIMHAMUKH 10 1
https://m.edsoo.ru/7f41bf72
33 ArperaTHbleé ~ COCTOSIHUSL ~ BELLIECTBA. . Bu6mumoteka [JOK
' da30BBIC IEPEXO/IBI https://m.edsoo.ru/7f41bf72
Utoro no pazneny 24

Pazgen 4. JIEKTPOANHAMUKA
bubnunoreka LIOK
4.1 DneKkTpocTaTuka 10
https://m.edsoo.ru/7f41bf72
42 [TocTosiHHbIN AnekTpudeckuil Tok. Toku 12 . Bu6moteka [JOK
' B Pa3IMYHBIX Cpeax https://m.edsoo.ru/7f41bf72
Hroro no paszneny 22
PezepBHOe Bpemst 2
OBUIEE KOJIMYECTBO YACOB 1o 63 3

I[TPOT'PAMME



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

11 KIIACC

KoJsun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM (undposbie)
Ne n/m Konrpoubnbie IIpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThI
pecypchl
Paznea 1. JIEKTPOJAUHAMUKA
11 MarnutHoe moje.  DJIEeKTPOMAarHUTHas 1 L 3 bubnnoreka [JOK
' MH YKL https://m.edsoo.ru/7f41c97¢
Utoro no pazneny 11
Paznea 2. KOJIEBAHUSA U1 BOJIHbBI
21 MexaHnyeckue M DIEKTPOMAarHUTHBIE 9 1 bubnuoreka [IOK
' KoNneGaHus https://m.eds00.ru/7f41¢97¢
25 MexaHnyeckue M DIEKTPOMAarHUTHBIE . 1 bubnuoreka [IOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmoreka [JOK
2.3 Ornrtuka 10 3
https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 24

Paszea 3. OCHOBBI CIIEIIMAJIBHOM TEOPUM OTHOCUTEJBHOCTH



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

31 OcHOBBI CIIELMAIBHOMN TEOpUHU 4 1 bubnmoreka [JOK
' OTHOCHUTEJILHOCTH https://m.edsoo.ru/7f41c97c
Hroro no pasneny 4

Pazgea 4. KBAHTOBAS ®PU3UKA

bubmuoreka [JOK
4.1 IeEMEHTHI KBAHTOBOU OIITHUKU 6
https://m.edsoo.ru/7f41c97c
bu6mmoreka [IOK
4.2 Crtpoenue aToma 4
https://m.edso0.ru/7f41c97c
bu6mmoreka [IOK
4.3 AToOMHOE AP0 5
https://m.edso0.ru/7f41c97c
Utoro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DNeMEeHTHI aCTPOHOMUU U acTPOPU3UKU 7 1

Hroro no pasneny

7

bu6mmoreka [IOK
https://m.edsoo.ru/7f41c97c

6.1 O06o0m1aro1Iee TOBTOPCHHE

Hroro no pazneny

Pa3nesn 6. OBOBIIAIOIIEE TIOBTOPEHUE

bubmuorexa [JOK
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

PesepBHOE Bpemst

OBIIEE KOJIMYECTBO
[TPOTPAMME

YACOB

I10

68




IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC

KoaunuecTBO 4acoB

DJIeKTpOoHHbIe U pPOBbIE

Ne i/ Tema YpoKka KO]—[TpOJ][,]—[])]e HpaKTuqecxne 06pa30BaTeJILHbIe
Bcero
padoThI padoThI pecypchl
1 ®usuka — Hayka o npupozae. Hayuneie 1 bubnuoreka [IOK
METO/IbI TIO3HAHHS OKPYXKAIOIIEr0 MUPA https://m.edsoo.ru/ff0c32e2
Ponb 1 MecTo husuku B popMUpoBaHUU
bubmuorexa [JOK
2 COBPEMEHHOM Hay4yHOU KapTUHBI MUPA, B 1
https://m.edsoo.ru/ff0c33e6
MPAKTUYECKON JIEATETbHOCTH JIIOIeH
MexaHuueckoe IBUKEHHE.
3 OTHOCUTENHHOCTh MEXaHUYECKOTO . bubnuoteka [JOK
nBIKeHus1. [lepemenienne, CKOpOCTb, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
bu6mmorexa [IOK
4 PaBHOMEpPHOE TPAMOJIMHENTHOE IBUKEHHE 1

https://m.edsoo.ru/ff0c3620

. PaBHOyCKOpEHHOE NpSIMOJIMHEWHOE L bubnnorexka [HOK
JIBIKCHHE https://m.edsoo.ru/ff0c372e

5 CBoOonHOe majieHue. Y CKopeHue . bubnmnoreka [JOK

CcBOOOIHOTO MaIeHU https://m.edsoo.ru/ff0c39cc



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

KpusonnueliHoe nBuxkenue. J[BuxeHue

bubmuorexa [JOK

7
MaTepHaIbHOU TOYKH I10 OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipunuun otHocuTenbHOCTH ["anumnest.
bubmuorexa [JOK
8 Nuepumanbubie cuctemsbl otcuera. [lepBrbiit
https://m.edsoo.ru/ff0c3be8
3akoH HprotoHna
Macca tena. Cuia. Ilpunnun cynepno3unuu
bubmuorexa [JOK
9 cui. Bropoii 3akon HeroTona st
https://m.edsoo.ru/ff0c3be8
MaTepuaibHON TOUKU
10 Tpetuii 3akoH HeroTOHA 1719 MaTepUaIbHbIX bubnnoreka [JOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKoH BCEMUPHOTO TAroteHus. Cuna bubnnoreka [JOK
TsokecTd. [lepBas KoCMHUYECKast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmorexa [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadpduuuent tpenus. Cuna
bu6mmoreka [IOK
13 CONPOTHUBIICHUS MTPU ABMKEHUH TeJIa B
https://m.edsoo.ru/ff0c3f76
AKUJKOCTHU WM raze
[TocTymarensHOE U BpaliaTeabHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bubmuorexa [JOK

Mowmenrt cwibl. [lnedo cuibpl. YciaoBus

paBHOBECHS TBEPAOTO TENIA

https://m.edsoo.ru/ff0c41a6



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
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6

15

16

NMnynsc MmaTepualbHON TOYKHU, CUCTEMBI
MaTEpHaIbHBIX TOYEK. IMITyIbC CHIIBL.
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE

JIBIDKEHHE

PaGora u MomHOCTb cuiibl. KuHeTnueckas
SHEPTHUs MaTepHaIbHON ToukH. Teopema 00

M3MEHEHHUN KHHETHISCKONH OHECPIrun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c43d6

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4502

17

ITorenuuanpHas sueprud. [lorennuanpaas
SHEPTHUs yIpyro nehopMUPOBAHHOK
npyuHbl. l[loTeHmansHas 3Heprus tena

BOIH3HU IMOBCPXHOCTHU Semin

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

18

HOTGHHH&HBHI)IG M HCIIOTCHIUAJIBbHBIC CHUJIBI.

CBs3b paGOTH HCIIOTCHIIUMAJIBbHBIX CUJI C
H3MEHEHHEM MEXaHHMYECKOM OHEPIruun
CHCTEMBI TeJl. 3aKOH COXpPaHCHUA

MEXaHUYECKON YHEPTUU

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c478c

19

Jlaboparopnas pabota «lccrnenoanue
CBSI3U PAOOTHI CUJIBI C U3MEHEHUEM
MEXaHWYECKOW PHEPTUH Tejla Ha IpUMepe

PaCTAKECHUA PE3UHOBOTO KI'yTa»



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

20

21

22

23

24

25

26

KonrponsHas pabora o teme
«Kunematuka. J{nHamuka. 3aKOHbI

COXpPAaHCHUA B MCXAHUKEY

OcHOBHBIE TOJIOKEHUSI MOJIEKYJIIPHO-
KMHETUYECKOI Teopuu. bpoyHOBCKOE

nswkenue. Auddysus

XapaKTep JABHMOXXCHUA U B3aHMOHeﬁCTBHH
qacTull BelecTBa. Mojenu CTPOCHHUA I'a30B,

YKUJIKOCTEN U TBEPJBIX TEIl

Macca MOJICKYII. KomnuectBo BCIICCTBA.

[TocTostnuas ABoraapo

TermmoBoe paBHOBecue. Temneparypa u e€

n3mepenue. [lkana remneparyp Llenscus

WUneanpusrii raz 8 MKT. OcHoBHOE

ypaBHeHne MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeHEe KUHETUYECKON SHEPTUU ABUKEHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-

Knaneiipona

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4b74

bu6mmoreka [IOK
https://m.edsoo.ru/ffO0c4dc?

bu6nmoreka [JOK
https://m.edsoo.ru/ffOc4fde

bu6nmoreka [JOK
https://m.edsoo.ru/ff0c511e

27

3akoH /lanbToHa. ["a30BbI€ 3aKOHBI



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

Jlaboparopuas padota «VccienoBanue

28 3aBUCUMOCTH MEXIY ITapaMeTpaMu
COCTOSIHUS pa3peKEHHOT0 Ta3a
29 M3onporiecchl B MeanbHOM ra3e u ux bu6mmoreka [IOK
rpaduUecKoe MpeaCTaBICHHE https://m.edsoo.ru/ff0c570e
BryTpeHnHss dHeprus TepMOAMHAMAYECKOU
CUCTEMBI U CIIOCOOBI €€ U3MEHEHUSI.
bubmuorexa [JOK
30 KomuyecTBo TemioTs! u padora.
https://m.edsoo.ru/ff0c5952
BHyTpeHHsIs SHEpTHUsT 0JTHOATOMHOTO
UJIeaTHbHOTO Ta3a
bu6mmoreka [IOK
31 Bune! rennonepenaun
https://m.edsoo.ru/ff0c5¢c36
VY nenpHas TEMIOEMKOCTH BEIIECTBA.
bu6mmoreka [IOK
32 KonuuecTBO TEmIOTH Npu TEIUIONEpEeaaye.
https://m.edsoo.ru/ff0c5¢c36
AnrabaTHBIN mporecc
33 [IepBblil 3aKOH TEPMOAUHAMUKH U €TO bubnnoreka [JOK
NPUMEHEHHE K H30IpoIieccam https://m.edsoo.ru/ff0c5efc
24 HeoOpaTtumocTs npo1ieccoB B MpHPOIE. bubnnorexka [HOK
Bropoii 3ak0H TepMOIMHAMHUKH https://m.edsoo.ru/ff0c6230
35 [Ipunnun nevictus u KIIJI remnoBoit bubmuorexa [JOK
MalInHbI https://m.edsoo.ru/ff0c600a
36 Huxn Kapno u ero KITJ{



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a

DKosornyeckue mpoodIeMbl

37
TEII09HEPTETHUKU
28 O6o6maromuii ypok «MoekysipHas bubnmoreka [JOK
¢buzuka. OCHOBBI TEPMOIMHAMUKID https://m.edsoo.ru/ff0c6938
KonrponsHas pabora o Teme
bubmuorexa [JOK
39 «MonexynsipHas ¢puznuka. OCHOBBI
https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3zoBaHue 1 KOHIEHCAIHS. bubnnorexa [HOK
VcnapeHue u KUIeHue https://m.edsoo.ru/ff0c63b6
41 AOCOJIIOTHAsI U OTHOCUTEIbHAS BJIAXKHOCTh bu6mmoreka [IOK
BO3/yxa. HachleHHbIH map https://m.edsoo.ru/ff0c64d8
TBépnoe Teno. Kpucramnmyeckue u
1 aMmopdHbIe Tena. AHU30TPOIHS CBOMCTB bubnuoteka [JOK
KpHcTayuioB. JKukue KprucTamibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepHallbl
43 [InaBnenue u xpucramumsanus. Y qenbHas bubnuoreka [IOK
TeruoTa tiasieHus. CyonuMarus https://m.edsoo.ru/ff0c6708
bu6mmorexa [IOK
44 YpaBHEeHHE TEIIOBOTO OamaHca
https://m.edsoo0.ru/ff0c6820
45 DIIeKTpu3anus Tell. DIEKTPUUECKUH 3apsi. bubnmuorexa [JOK

I[Ba BUJA SJICKTPUUCCKHUX 3apA10B

https://m.edsoo.ru/ff0cébcc



https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc

[IpoBOIHHKH, TUATIEKTPUKH U

bu6mmoreka [IOK
46 MIOJTYITPOBOJTHUKH. 3aKOH COXPAaHECHHS
https://m.edsoo.ru/ffOc6bcc
AIEKTPUIECKOTO 3apsiaa
47 B3aumoneiictBue 3apsanoB. 3akoH Kynona. bu6mmoreka [IOK
ToYeuHbIH SJCKTPUIESCKUN 3apsiT https://m.edsoo.ru/ffOc6ced
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.
bubmuorexa [JOK
48 [TpuHIMI CyTIEPIIO3UIUH SIEKTPUUECKUX
https://m.edsoo.ru/ffOc6df2
nosei. JInnuu HanpsKEHHOCTU
49 PaboTa crit 371eKTpoCTaTHUeCKOro MmoJisl. bubnnoreka [JOK
[Morenuuan. Pa3HOCTh MOTEHIUAIOB https://m.edsoo.ru/ff0c6f00
[TpoBOTHHMKY U AUDIICKTPUKHU B
bubmuorexa [JOK
50 3JICKTPOCTATHYECKOM IT0JIE.
https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bu6nmoreka [JOK
51 OnexrpoémkocTs. Konnencarop
https://m.edsoo.ru/ff0c7126
- DNeKTPOEMKOCTD MIIOCKOr0 KOHAEHCATOpa. bubnmnorexa [JOK
DHeprus 3apsHKeHHOT0 KOH/IEHCAaTopa https://m.edsoo.ru/ff0c72c0
- JlabopaTtopHas pabota "3mepenue
ANEKTPOEMKOCTH KOHJeHcaTopa"
e [TpuHIMIT NENCTBUSA U IPUMEHEHUE

KOHACHCATOPOB, KOMUPOBAJIILHOTO aIlliapara,



https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018
https://m.edsoo.ru/ff0c7126
https://m.edsoo.ru/ff0c72c0

CTPYMHOI'O IPUHTEPA. DJIEKTPOCTaTUYECKAS

3amuTa. 3a3eMIICHHE AIEKTPOIpruOopoB

55

56

DNEeKTpUUECKU TOK, YCIIOBUS €T0
cymiectBoBanus. [locrosunsiil Tok. Cuiia
toka. Hanpsbxkenue. ConpoTuBiieHrE. 3aKOH

OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE, MapaIeIbHOE,
CMEIIaHHOE COCIMHEHHE TIPOBOTHUKOB.
Jlaboparopuas padota «3yueHue

CMCHIAHHOT'O COCIUHCHUSA PE3UCTOPOB»

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

57

Pabota u MOILIIHOCTD 3IEKTPUYECKOTO TOKA.

3akon Jlxoynsa-Jlenna

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

58

59

3axon OMa 715 OJTHOM (3aMKHYTOM)
anexktpuueckon uenu. Koporkoe
3ambikanue. JlaboparopHast pabora
«3mepenne D/1C nuctouyHuka ToKa U ero

BHYTPCHHCT'O COITPOTHUBIICHUS

ONEeKTpOHHAs MPOBOAUMOCTB TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS
METAJIJIOB OT TEMIIEPATYPHI.

CBepXmpoBOIUMOCTh

bu6mmoreka [IOK
https://m.edsoo.ru/ffOc7ae0



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

DnexTpuuecKkui Tok B Bakyyme. CBoiicTBa

60
AJICKTPOHHBIX ITyYKOB
[TonmynpoBOIHUKH, UX COOCTBEHHAS U
bubmuorexa [JOK
61 puMecHas MpoBoAUMOCTh. CBoiicTBa p—N-
https://m.edsoo.ru/ff0c84ae
nepexoja. [lomynmpoBogHUKOBBIE TPHOOPHI
DIEKTPUYECKHUI TOK B PACTBOPAX U
6 pacruiaBax 3JE€KTPOJIMTOB. bu6mmoreka [IOK
DICKTPOIUTHYCCKAS JUCCOIHAITHS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DJIEKTPUYECKUH TOK B Ta3ax.
bubmuorexa [JOK
63 CaMOCTOSTENIBHBIN U HECAMOCTOATEIbHBIN
https://m.edsoo.ru/ff0c84ae
pazpsaa. Monnus. [1nasma
DNeKTpuYecKue MPUOOPHI H YCTPOWCTBA U
bu6mmoreka [IOK
64 UX MpPaKTH4eCcKoe npuMeHenue. [Ipapuia
https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30I1aCHOCTH
bu6mmorexa [IOK
65 O6o0mmaromuii ypok «JIeKTPOIUHAMUKAY)
https://m.edsoo.ru/ff0c88be
KonTponbhas pabota no teme
66 «nekTpocratuka. [locTosiHHBIN bubnuorexa [JOK

BHCKTpI/I‘{CCKI/Iﬁ TOK. Toku B PAa3JIMIHBIX

cpenax»

https://m.edsoo.ru/ff0c8a8a



https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a

67 PesepBublit ypok. KonTponbhas paboTa 1o ) bubmmoreka [IOK
teme "DIeKTpogHHaMuKa" https://m.edso0.ru/ff0c8c56
63 PezepBHblil ypok. O6001maronmii ypok mo . bubmumorexa [IOK
temaM 10 kiacca https://m.edsoo.ru/ff0c8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 68



https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KoaunuecTBO 4acoB

JIeKTPOHHBbIE HU(POBHIE

Ne i/ Tema Ypoka KOHTpOJ’IbHLIe HpaKTuquKHe OﬁpaSOBaTe.}Ibele
Bcero
padoThI padoThI pecypchl
ITocTostHHBIE MArHUTHI U UX
1 B3aumoieiictBue. MarautHoe nosie. Bektop 1 bu6nmorexa LIOK
MarHUTHON MHAYKIMH. JINHUN MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIIUU
MarauTHoe 1oJie MPOBOJIHUKA C TOKOM.
bubnuoreka [{OK
2 OmnsiT Opcrena. Bzaumopeiicraue 1
https://m.edsoo.ru/ff0c98fe
MIPOBOIHUKOB C TOKOM
3 JlaGopaTtopHast pabora «3yuenue 1 . bubmuoreka [JOK
MarHUTHOTO TIOJISl KATYIIIKU C TOKOM https://m.edsoo.ru/ff0c98fe
JleficTBEe MarHUTHOTO MOJIL HA MPOBOIHUK
A ¢ Tokom. Cuna Ammnepa. JlabopaTopHas 1 . bubmuoreka [JOK
pabota «/ccnenoBanue 1eHCTBHS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOTO MarHuTa Ha paMKy ¢ TOKOM»
JlelicTBME€ MAarHUTHOTO TOJIST Ha
but6mmoreka [IOK
5 JBIKYIIYIOCS 3apsKeHHYI0 yactuily. Cuia 1

Jlopenmna. Pabora cunbl Jlopeniia

https://m.edsoo.ru/ff0c9df4



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

OnexTpoMarHuTHast UHAyKuus. [lotok

BEKTOpa MarHuTHOM uHAyKuu. IJ1C

0 WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
nHaykuuu Papanes
JlaGopaTtopHnas pabora «McciaenoBanue bubnuorexa [JOK
SIBJICHUS 2JIGKTPOMAarHUTHON MHIYKIIHI) https://m.edsoo.ru/ff0cal50
NHayKTUBHOCTD. SIBIICHHE CAMOUHIYKITHH.
OJ1C camOMHAYKIMH. DHEPryusi MArHUTHOT'O bu6nmorexa LIOK
° MOJIsl KATYIIKKA C TOKOM. DJIEKTPOMAarHUTHOE https://m.edsoo.ru/ff0ca600
noJie
TexHu4eckue ycTpoucTBa U UX
MPUMEHCHUE: TTIOCTOSTHHBIC MarHUTHI,
9 AIEKTPOMATrHUTHI, SJIEKTPOABUTATENb,
YCKOPHUTENH IE€MEHTAPHBIX YaCTHII,
WHAYKIIHOHHAS TIeYb
O6o6matonuit ypok «MarHuTHoe mosie. bubnnorexa [JOK
10 DJIEKTPOMArHUTHAS HHYKIIUS https://m.edsoo.ru/ffOcab82
KonTponbHas pabota no Teme «MarHuTHoe bubnnorexa [JOK
1 noJie. DNeKTPOMarHuTHAsT HHAYKITUS https://m.edsoo.ru/ffOcad58
1 CB00OOHBIC MEXaHUUECKHE KOJICOAHHUS. bubmuoreka [{OK

FapMOHI/I‘{CCKI/IC KoJIeOaHUSI. ypaBHeHI/IC

https://m.edsoo.ru/ffOcaf06



https://m.edsoo.ru/ff0ca150
https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06

rapMoHHYeCKuX Konebanuii. [IpeBpamenue

SHEPrUU

13

14

JlabopaTtopHast pabora «Hccnenoanue
3aBHCUMOCTH TEPHO/Ia MAITBIX KOJICOaHMIA
rpy3a Ha HUTHU OT JIJTMHBI HUTH U MacChI

rpy3a»

Konebartenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMAarHUTHbIC KOJIcOaHUs B
U7CaTbHOM KOJIeOaTeTbHOM KOHTYPE.
AHaJIOTUs MEXKy MEXaHUYCCKUMH U

QJICKTPOMAaroiuiTHBIMHA KoJIEOaHUSIMU

bubnunoreka LIOK
https://m.edsoo.ru/ff0ch820

15

16

17

®opmyna ToMmcoHa. 3aKOH COXpaHEHHS
SHEPTUH B UJIeaTbHOM KOJIe0aTeIbHOM

KOHTYpE

[IpeacraBnenue o 3aTyxaromux
KoJIeOaHusAX. BbIHY)X/IeHHbIE MEXaHUYECKHE
kosiebanus1. Pesonanc. BeiHyx1eHHbIE

OJICKTPOMArHMTHBIC KOJIeOaHus

[lepemennslii Tok. CHHYCOUIANbHBIN
IIEPEMEHHBIN TOK. MOIHOCTh NEPEMEHHOTO
TOKa. AMIUTUTYJTHOE U JEHUCTBYIOLIEE

3HAYCHUC CUJIbI TOKA U HAIIPAKCHUA

bubmmoteka IIOK
https://m.edsoo.ru/ffOcbh9c4

bu6nmorexa LIOK
https://m.edsoo.ru/ff0chbh86

but6mmorexa [IOK
https://m.edsoo.ru/ff0chd34



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

Tpancdopmarop. [IpousBozacTso, nepegaua

1o U TI0TpeOIIeHUE IEKTPUUYECKOM SHEepTrun
Y CTpoiiCcTBO U IPAaKTUYECKOE TPUMEHEHHUE
bubnunorexa LIOK
19 AIEKTPUYECKOTO 3BOHKA, F'€HEpaTopa
5 https://m.edsoo.ru/ff0cc324
MEPEMEHHOT0 TOKa, JIMHUN 3JIeKTponepeaad
DKOJIOTUYECKUE PUCKU IIPU [TPOU3BOJICTBE
20 anekTposHepruu. KynbTypa ucnoiab3oBaHus
ANEKTPOIHEPTHH B MMOBCEAHEBHON KU3HU
MexaHuuyecKkre BOJIHBI, YCIOBHUS
21 pacnpoctpanenus. [lepuoa. Ckopoctsb bubnnorexa [JOK
pacrpoCTpaHeHHsI U JJTHHA BOJIHBI. https://m.edsoo.ru/ffOcca54
[Tomepeunsbie 1 MPOAOIBHBIE BOJIHBI
- 3Byk. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubmuoreka [JOK
Beicora Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
5 OJeKTpOMarHUTHBIE BOJIHBI, UX CBOICTBA U bubmuoteka [IOK
3 ckopocTb. [1Ikana ek TpOMarHuTHBIX BOJIH https://m.edsoo.ru/ff0ccfe0
Y [TpuHIMIBI paAMOCBSI3U U TEJIEBUACHUS.
PazButue cpencts cBs3u. Pagnonokarus
. Konrtponsnas pabdora «Konebanus u bubmuoreka [IOK

BOJIHBD»

https://m.edsoo.ru/ffOcc6f8



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

[IpssMonMHENHOE paclIpOCTPaHEHHE CBETA B

bu6nmmoreka [IOK
26 OoIHOpOHOM cpefe. ToueuHblid HCTOUYHHK
https://m.edsoo.ru/ff0cd350
cBera. JIyd cBera
OrtpaxeHue cBeTa. 3aKOHbI OTPAKEHUS
bub6nmoreka [IOK
27 cera. [TocTtpoenune nzobpaxkeHuit B
https://m.edsoo.ru/ffOcd4e0
IUIOCKOM 3€pKalie
[Ipenomiienue ceta. [lonHoe BHyTpeHHEE
bubnuoreka [{OK
28 oTpaxkeHue. [IpenenbHbIil yroa mojaHoro
https://m.edsoo.ru/ffOcd7{6
BHYTPEHHETO OTPAKCHHUS
29 JlaboparopHnast pabora «M3mepenue bubnnorexa [JOK
MIOKa3aTesIs IPEJIOMIICHHS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [loctpoenne n3obpaxeHuii B TMH3E.
bu6nmorexa LIOK
30 dopmyna TOHKOH JIMH3BI. Y BEIMICHHE
https://m.edsoo.ru/ffOcddle
JTUH3BI
31 JlaboparopHas pabota «lccrnenoBanue
CBOMCTB M300pa’KEHUN B JIMH3AX»
Hucnepcus cBeta. CloXKHBIN cocTaB 6€10ro
32 cgeta. L[Ber. JTabopaTopHas padora
«HabnroieHre qUCTIepCru CBETa
23 WnTepdepennus cera. udpakuus cera. bubmuorexa [IOK

JudpaxknuonHas pemeéTka

https://m.edsoo.ru/ff0ced22



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

HOHepe‘IHOCTb CBCTOBBIX BOJIH.

bubnunoreka LIOK

34
[Monspusanus cBera https://m.edsoo.ru/ffOcf02e
3 OnTurueckue MpuOOPsI U YCTPOUCTBA U
YCIIOBUS UX O€30MaCHOr0 IPUMEHEHUS
I'paHuIIBI IPUMEHUMOCTH KJIACCHYECKOM
bubnunorexa LIOK
36 MexaHuku. [locTynaTsl cienuanbHOM
https://m.edsoo.ru/ffOcf862
TEOPUH OTHOCUTEILHOCTH
37 OTHOCUTEIBHOCTh OJJHOBPEMEHHOCTH. bubmmoreka [JOK
3ame/yIeHHe BPEMEHH M COKPAILCHUE JITTUHBI https://m.edsoo.ru/ffOcfad?2
DHEPrusi ¥ UMITYJIbC PEISTHBUCTCKOM
bubnunoreka LIOK
38 yacTuipl. CBsA3b MacChl ¢ YHEPTUEH U
https://m.edsoo.ru/ffOcfc68
UMITYJIBCOM. DHEPrusl MOKOS
39 KonTpoabnas padora «Ontuka. OCHOBBI bubmmnoreka HOK
CHEIHUATBHON TEOPUH OTHOCUTEIHBHOCTH https://m.edsoo.ru/ffOcf6f0
40 ®oronsl. opmyna [1nanka. Jueprus u bubmmnoreka HOK
UMITYJIbC (POTOHA https://m.edsoo.ru/ffOcfel6
" OTtkpeiTHE U HccienoBanne Gorodddexra. bubmuoreka [JOK
Ompiter A. I'. CToneroBa https://m.edsoo.ru/ffOcffc4
3akonsl Ppororddexra. YpaBHeHHE
but6mmorexa [IOK
42 OitamreitHa s hotodddexra. «KpacHas

rpanuna» Gororddexra

https://m.edsoo.ru/ff0d015e



https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0d015e

Hasnenue ceeta. Oneitel 1. H. JIeGenena.

bubnunoreka LIOK

43
XuUMHYECKOE JEUCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue ycTpoucTBa U IPAKTUYECKOE
44 npuMeHeHue: (poTolieMeHT, (HOToIaTIHK,
COJIHEUHas1 OaTapesi, CBETOIUO/
45 Pemenue 3agau mo TeMe «JIEMEHTHI bubnunorexa LIOK
KBAHTOBOM OIITHKH» https://m.edsoo.ru/ff0d0302
Mogenb atoma Tomcona. ONBITHI
bubnunoreka LIOK
46 Pesepdopna mo paccessHUIO 0-4acTHII.
https://m.edsoo.ru/ff0d091a
[TnanerapHas Mojaens aToma
bubnuoreka [{OK
47 [Tocrynatel bopa
https://m.edsoo.ru/ff0dOafa
W3nyuenue u nornomexnre GOTOHOB NpU
bu6nmorexa LIOK
48 nepexoJie aTOMa ¢ OJAHOTO YPOBHS SHEPTUU
https://m.edsoo.ru/ffOdOafa
Ha Apyrou. Bunsl ciektpos
BonHoBsie cBoiicTBa yacTull. BosHb! e
49 Bbpoiinsa. KopnyckyisspHO-BOITHOBON bubmuoteka [IOK
nyanu3M. CITOHTaHHOE M BBIHYKICHHOE https://m.edsoo.ru/ff0d0ca8
M3ITy9CHUE
OTkpBITHE PATUOAKTUBHOCTH. OTIBITHI
but6mmorexa [IOK
50 Pezepdopaa mo onpeaenennio cocrara

PAAOAKTUBHOI'O U3JTYYCHHA

https://m.edsoo.ru/ff0d0fd2



https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
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51

52

CaoiictBa anba-, 6era-, raMmma-u3IydeHUsI.
BiusiHue paaroakTHBHOCTH Ha JKUBBIC

OpraHnu3Mbl

OTKpBITHE TPOTOHA U HEUTPOHA. I30TOIbI.
Anbda-pacnaz. DIeKTPOHHBINA U
NO3UTPOHHBIN OeTa-pacnaz. ['amma-

U3Iy4YeHUe

bub6nmoreka IIOK
https://m.edsoo.ru/ff0d1162

53

OHeprus cBA3U HYKJIOHOB B siape. S nepHbie
peakuuu. Snepusiit peakrop. IIpodiaemsl,
IIEPCIEKTUBBI, YKOJIOTUYECKNE ACIIEKThI

AJIEPHON YHEPTETUKH

bubnunoreka LIOK
https://m.edsoo.ru/ff0d1356

54

OnemeHTapHble YacTUlibl. OTKphITHE
no3uTpoHa. MeTo/pl HaOM0IeH!s U
PEruCTPaLK DJIEMEHTAPHBIX YaCTHLI.
Kpyrusni cron «®yHIaMeHTaIbHbIE
B3auMoiecTBusA. EAMHCTBO Qusznueckoit

KapTUHBI MUpa»

bubnuoreka [{OK
https://m.edsoo.ru/ff0d0e38

55

Bun 3Bé3nH0r0 HeOa. Co3Besnus, spKue
3Bé3}II)I, IIJIAHETHI, UX BUIUMOC IBHUKCHUC.

ConneyHas cucTeMa

56

Comnure. ComHeuHas akTHBHOCTh. MICTOYHUK

sHeprun CoJiHLIA U 3BE3]T



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

57

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTUKH.
3BE3/1bI TTIABHOI MOCIEI0BATEILHOCTH.
Bnytpennee ctpoenue 38€31. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKIACHUH U

sposrorru CoHIA U 3BE3]

58

59

60

Muneunsiii [lyte — Hama I'anakTuka.
[Tonoxenue u nuxenue CoyHua B
l'anaktuxe. ['anmaktuku. YEpHbIE ABIPHI B

AApax raJlakKThuK

Bcenennas. Pa3oeranue ranaktuk. Teopust
Bonbioro B3peiBa. PenmkToBOE H3irydeHue.

MeraranakTuka

HepemeHHHe HpO6J’IeMH ACTPOHOMUU

61

KontponbHas padoTa «251€eMEHTHI

ACTPOHOMHUU U aCTPOPUIUKI»

62
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O6o06matonuii ypok. Ponb pusuku u
aCTPOHOMHUH B SKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COITUATLHOM 1

ITUYECKOW cepax IesTeTbHOCTH YellOBeKa
O6o06maromuit ypok. Poib u mecro ¢puzuku
Y aCTPOHOMHUH B COBPEMEHHOI Hay4YHOU

KapTHHE MHUpa




O6o06maromuit ypok. Ponb pusnueckoit

64 Teopuu B GOPMUPOBAHUU MIPEJICTABICHU O 1
buznyecKkoil kKapTuHe MUpa
O6o06maromuii ypok. Mecto pu3ndeckoit
KapTUHBI MUpPA B 001LIEM PsTy COBPEMEHHBIX
% €CTECTBEHHO-HAY4YHbIX NPEACTABIECHUN O '
IpUpoJie

PeszepBHbIil ypok. MaruutHoe nosie.
0 DNeKTpOMarHuTHas HHIYKIUS !

PesepsHblil ypok. Ontuka. OCHOBBI
o7 CHELHAIbHON TEOpUU OTHOCUTEIBLHOCTU .

Pesepnbiii ypok. KBantoBas ¢pusuka. bubnnorexa [JOK
8 DJIeMEHTBI aCTPOHOMHUHU M aCTPOPHUIUKU . https://m.edsoo.ru/ff0d1784

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



https://m.edsoo.ru/ff0d1784

YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O
INPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
MsxkumeB ['.4., byxosueB b.b., Corckuit H.H. ®u3uka. 10 xmacc. ba3oBbeiii u yriyOneHHBIH
ypoBHH: yueOHuk/mox pen. H.A. ITapdentreBoii.-Mocksa: I[Ipocsenienue, 2023
Msikumes I'.41., Byxosues b.b., Yapyrun, nox pex. [lapdentreBoii. @usnka 11 k1. bazoBsiit u

yrayOneHHbiit ypoau: yaeOHuk/moxa pea. H.A. TTapdentreBoii.-Mocksa: [Ipocsemnienne, 2023

METOANYECKHUE MATEPUAJIBI IJIS1 YYUTEJIA
Mskues I'.4., ByxoBues b.b., Corckuit H.H. ®usuka. 10 xnacc. ba3oBsiif u yriyOiieHHBbIM
ypoBHU: yuebnuk/mon pen. H.A. IlapdentpeBoii.-Mocksa: [Ipocsemenue, 2023
Mskumes I'.51., ByxoBues b.b., Uapyrun, nox pea. [lappentoeBoii. @usuka 11 xn. ba3oBsiii u

yrayOneHnbiit ypoau: yueOHuk/mog pea. H.A. ITapdentreBoii.-Mocksa: [Ipocsemienune, 2023

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

XKupas pusuka: odyvaromias nporpamma. http://www.int-edu.ru/soft/fiz.html
VYpoku ¢husuku ¢ ucnonab3zoBanreM MuTepHera. hitp://www.phizinter.chat.ru/
®usuka.ru. http://www.fizika.ru/

®u3zrka: KoJUIeKIHs onbsIToB. http://experiment.edu.ru/

®du3zrka: IEKTPOHHAs KOJUIEKIUs onbIToB. http://www.school.edu.ru/projects/physicexp
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