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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢usuke 0a30BOTO ypOBHSI Ha YPOBHE CPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE IMOJOXKEHUW M TPEOOBAaHMI K pe3yibTaTam
OCBOEHHMSI OCHOBHOU 00pa3oBaTebHON Mporpammsl, mnpeactaBieHHbix B OI'OC
COQO, a Takxke c¢ yu€rom QenepanbHOl paboueil MmporpaMMbl BOCHHUTAHHS U
KOHIIETIINK TpenofaBaHus yueOHoro mpeamera «Pusnka» B 00pa30BaTEIbHBIX
OpraHu3alusax Poccuiickon Oenepanuu, peATU3YIOLINX OCHOBHBIE
oOpa3oBarebHbIE MPOTPAMMBI.

Copepxanue mnporpaMMbl 1o (u3uMKe HanpaBieHO Ha (OPMHUPOBAHUE
€CTECTBEHHO-HAYYHOU KapTUHbl Mupa oOyyaromuxcs 10-11 knaccoB npu
oOy4eHHH UX (PU3MKe Ha 0A30BOM YPOBHE Ha OCHOBE CHUCTEMHO-IEATEILHOCTHOTO
noaxoxaa. IIporpamma mo ¢usuke coorBercTByeT TpeboBanusim PI'OC COO
IJIAHUPYEMBbIM JIMYHOCTHBIM, TPEAMETHBIM U METAlPEIMETHBIM pe3yJibTaTam
oOyueHusl, a TaK)K€ YUYHTHIBAET HEOOXOIUMOCTb pealu3alii MEKIPEIMETHBIX
CBs3€ll (PM3UKM C €CTECTBCHHO-HAYyYHBIMU Y4YeOHBIMH TmpeaMmeTamu. B Hei
OTIPEJICIISIIOTCS OCHOBHBIC 1EIM M3Yy4YeHMs] (PU3UKU Ha YPOBHE CpPEIHEro 0OIero
o0Opa3oBaHus, MIAHUPYEMbIE PE3yJIbTaThl OCBOCHHS Kypca (PU3MKHU: JTUYHOCTHBIE,
MeTalpeIMETHbIE, IPeIMETHBIE (Ha 0a30BOM YPOBHE).

[Iporpamma no pu3uke BKIIOYAET:

e IUJIAHUPYEMBbIE PE3YJIbTAThl OCBOCHHMS Kypca (pu3nku Ha 0a30BOM YpOBHE, B

TOM YHCJIE€ TPEIMETHBIE PE3YJIBTATHI IO F0JIaM 00yUYEHUs;

e cojepkaHue yueOHOro npeamera «Pu3nka» 1o rogam oOy4eHHsl.

®du3rka Kak Hayka O HamOojee OOMMX 3aKOHAX NPUPOJBI, BBICTyHas B
KayecTBe yueOHOTo MpeMeTa B IIKOJIE, BHOCUT CYIIIECTBEHHBIN BKJIAJ] B CUCTEMY
3HaHMI 00 okpyskaromem mupe. [lIkonbHbINA Kype PU3MKK — CHCTEMOOOPa3yIOIHiA
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOIbKY (PU3NUECKUE 3aKOHBI
JeKaT B OCHOBE IIPOIIECCOB M SBJICHHUM, H3yYaeMbIX XHMHEH, OHOJIOTHEH,
¢dbuzmyeckoir reorpaduerd u acTpoHoMmmeu. lcronb3oBaHME W AKTHBHOE
npuMeHeHue  (U3MYECKUX 3HAHUM  ONpeNesseT XapakTep W pa3BHUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B C(epe DSHEPreTHKH, TPAHCIOPTAa, OCBOECHUS
KOCMOCA, TOJIyYEHHsSI HOBBIX MATEpUAJIOB C 3aJaHHBIMU CBOMCTBAMU WU JPYTHUX.
N3yuyenue QU3MKM BHOCUT OCHOBHOW BKJAJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI Mupa oOydaromuxcs, B (opMUpOBaHHE YMEHUN NPUMEHATH
Hay4YHBIM METO/1 MO3HAHUS MPU BBIMOJHEHUH UMU YYEOHBIX UCCIEIOBAHUM.

B ocHOBYy kypca (usmku Uil YpOBHS CpelHero oOmiero oOpa3oBaHUs
NOJIOKEH PAA MAEH, KOTOpPbIE MOYKHO paccMaTpuBaTh KaK IPUHLHUIBI €ro
MOCTPOEHUSI.



Hoes yenocmnocmu. B COOTBETCTBUM C HEH KypC SBJISETCA JOTHYECKU
3aBEPIIEHHBIM, OH COJEPKUT MaTepHall U3 BCEX pa3/iesioB (GU3HUKH, BKIIOYAET Kak
BOIIPOCHI KJIACCUYECKOM, TaK U COBPEMEHHOMN (U3HKHU.

Hoes cenepanusayuu. B COOTBETCTBMM € HEW Marepuan Kypca (U3UKU
0o0beIMHEH BOKpPYT (¢u3nyeckux Teopuil. Benymum B Kypce sBisercs
dbopMHpoBaHUE TMPEACTABICHUN O CTPYKTYPHBIX YPOBHSIX MAaTe€puH, BEIECTBE U
noJie.

Hoes eymanumapuzayuu. EE peanuzauus MOpeANojaraeT HCIOIb30BaHUE
TYMaHUTAPHOTO TIOTEHIMANA (HU3MYECKON HAYKH, OCMBICIICHHE CBSI3U Pa3BUTHS
bu3ukn ¢ pa3BuTMEM OOIIECTBA, a TaKXKE C MHPOBO33PEHUECKUMH,
HPAaBCTBEHHBIMH H SKOJIOTHUECKUMHU MTPOOIeMaMHu.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ¢dusukum npeamnosaraer
3HAKOMCTBO C HIUPOKHM KPYTOM TEXHUYECKUX W TEXHOJIOTHUECKUX MPUIIOKECHHM
M3YYEHHBIX TEOPUN U 3aKOHOB.

Hoes skonocusayuu peanu3yercs TIMOCPEACTBOM BBEACHHUS 3JIEMEHTOB
COJEpKaHUS, TMOCBSIMIEHHBIX O3KOJOTHYECKHMM MpobiieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKW M TEXHOJOTUM, a TaKkKe OOCYKICHHS
po0JIeM paloOHAIBLHOTO MPUPOIOIIOIB30BAHUS U IKOJIOTHYECKOM 0€30MacHOCTH.

Crep:XKHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH HAa YPOBHE CPEAHEro OOIIEero
oOpa3oBaHus SBIAIOTCS (pU3MUEecKue TeopuH ((POpMHUpOBAHUE MPEACTABICHUN O
CTPYKTYpe MOCTPOCHUS (PU3UUECKON TEOPUH, POIH (PYyHIaMEHTAIBHBIX 3aKOHOB H
OPUHIIMIIOB B COBPEMEHHBIX IMPEACTABICHHUSIX O MPUpPOJAE, TpaHUIAX
MPUMEHUMOCTH TEOPUH, IS OINHUCAHUS eCTECTBCHHO-HAYYHBIX SBJICHUH U
MIPOIIECCOB).

CucTeMHO-AeSITeNbHOCTHBIN MOAX0A B Kypce (DHU3UKU peanu3yercs Mpexie
BCEro 3a CUET OpraHu3alldd SKCIEPUMEHTAIBHOU MNESITEIbHOCTH O00YYaroluXcsl.
Jns  GazoBoro ypoBHS Kypca GU3HMKM — 93TO KCIHOJIB30BAHME CHUCTEMBbI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIIEPUMEHTOB U JabOpaTOpHBIX paboT,
KOTOpBIE B IporpamMme 1o (usnke oObeIUHEHBI B OOMIUMK CIIMCOK YUYCHHYECKHUX
MpaKTUYECKUX padoT. BhifenieHne B yKa3aHHOM IepedyHe J1abopaTopHBIX pador,
OPOBOJAMMBIX NI KOHTPOJSI M OIEHKH, OCYIIECTBISETCS  yYaCTHHUKAMHU
0o0pa3oBaTeIBLHOIO TMpoIEecca MCXOJsd U3 OCOOCHHOCTEH IIJIaHUPOBAHUS U
ocHameHuss kaOwHeta u3uku. Ilpm »>TomM oOecrmeumBaeTcs  OBJIAJICHHE
OOyYarOMIMMHUCS YMEHHUSIMU TIPOBOJIUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBaHUS
3aBHCHUMOCTEH (PHU3UYECKMX BEIMYMH W TIOCTAHOBKY OIIBITOB IO TIPOBEpPKE
MPEIOKEHHBIX THIIOTE3.

bonpiioe BHUMaHWE yHIENSETCSs PEHICHUIO pPAcCUYETHBIX M KauyeCTBEHHBIX
3anay. [Ipu 3TOM A pacu€THBIX 3a/lay MPUOPUTETOM SIBISIOTCS 3a/1a4d C SBHO
3aJaHHON (PU3MUecKOi MOJIEIbIO, TIO3BOJISIONINE IPUMEHSATh U3YUCHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasjelia Kypca, TaKk U MHTETPUPYS 3HAHUS U3
pasHbIX pa3nesnoB. [ kadyecTBEHHBIX 3a/lay MPUOPUTETOM SIBIIAIOTCS 3aJaHUS Ha
OOBSICHEHHE TPOTEKaHUS (PU3MYECKHX SBJIECHUH M MPOIECCOB B OKPYKAIOIICH
KU3HU, TpeOyromue BbIOOpa (PU3MUEecKOl MoJenu HJisi CUTyallMd TPaKTUKO-
OpPUEHTHUPOBAHHOTO XapakKTepa.

B coorBerctBuM ¢ TpeboBanusmu DI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIEUeHUI0 Y4YeOHOTo Ipolecca 0a30BbI ypOBEHb Kypca
(U3UKH HA YPOBHE CPEAHETO OOIIET0 00pa30BaHUs JOJIKEH U3ydaThCs B YCIOBUSIX
MpeIMETHOrO0 KaOuHeTa (U3WKK WIM B YCIOBHUSX WHTETPHUPOBAHHOTO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAy4YHOro IMkia. B kabunere (U3MKHU OKHO OBITH
HeoOXoauMoe JiabopaTopHOoe OOOpYJIOBaHHWE [JIsi BBIMOJHEHHUS YKa3aHHBIX B
mporpaMme 1o (pU3NKe YUCHHYECKHX MPAKTUYECKUX PaboT W JEMOHCTPAIIMOHHOE
obopymoBaHHE.

JemoHcTpaninonHoe oOopyaoBaHue (HOPMHUPYETCSs B COOTBETCTBHH C
MPUHITUIIOM MUHUMAJIBHOW JOCTAaTOYHOCTH W OOCCICYHMBACT IOCTAHOBKY
MEPEUNCIEHHBIX B TMporpaMMe MO (HU3HKE KIFOYEBBIX IEMOHCTPAMN IS
WCCJICIOBAHMUSI  W3Y4YaeMbIX  SIBIEHUW ©  TPOIIECCOB, OJMIUPHUYECKUX U
byHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYECKUX MPUMEHEHHI.

JlaGopatopHoe o00OpyI0OBaHHE [JIi YUYCHHUYECKHUX TMPAKTUYECKUX pPadoT
dbopmupyeTCcs B BUJE TEMAaTUYECKUX KOMIUIEKTOB M 00ECIIEUMBAETCS B pacyeTe
OJTHOTO KOMIUIEKTa Ha JBYX OOydJalmmxcs. TeMaTH4ecKue KOMIUICKTHI
1abopaTopHOTO O000pYNOBaHUS JOKHBI OBITH IMOCTPOEHBI HAa KOMIUIEKCHOM
WCITOJIb30BAaHUU AHAJIOTOBBIX M ITUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETBHBIX CUCTEM B BHJI€ HU(POBBIX JabOpaTOpuil.

OCHOBHBIMHU TIENIAMH U3y4eHUS (PU3UKHU B 00IIEM 00pa30BaHUU SBIISTFOTCSI:

e (QopmupoBaHue HHTEpeca M CTPEMJICHHUS OOYydYalOIUXCA K HAyYHOMY
W3YUYCHUIO TPUPOJBI, PAa3BUTHE WX HMHTCIUICKTyaJIbHBIX W TBOPYECKHUX
CHOCOOHOCTEN;

e pa3BUTHE MPEACTABICHUN O HAYYHOM METOJI€ TTO3HAHUSA U (POPMUPOBAHUE
MCCJIeI0BATENHFCKOT0 OTHOIICHUS K OKPYKAIOIUM SIBIICHUSM;

e (opMupoBaHME HAYYHOTO MHPOBO33PCHHSI KaK pe3yJbTara H3yYCHHS
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DH3UKH;

e (QopmupoBaHue yMeHUU OOBSACHATH SIBIEHUA C HCIOJIH30BAHUEM
(bu3HYecKuX 3HAaHUHM U HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mpeaCTaBICHUNA O poyM (PUMKHU JJIs PA3BUTHS JPYTHUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJIOTHH.

JlocTikeHne STUX 1elield 00ecrneunBaeTCsl pelieHneM CIIeAyIomuX 3a1a4 B

npoliecce u3yueHus Kypca GU3NKU Ha YPOBHE CPEIHET0 00IIero o0pa3oBaHus:



e TmpuoOpeTeHWe  CHUCTEeMBl  3HaHMM 00  o0mmx  (QU3UYECKUX
3aKOHOMEPHOCTSIX, 3aKOHaXx, TEOpHUsIX, BKJTFOYASI MEXaHUKY,
MOJIEKYJIIPHYIO  (DU3UKY, JJIEKTPOJMHAMUKY, KBAaHTOBYIO (HU3UKY U
AIIEMEHTBI aCTPO(PHU3UKH;

e (QopmupoBaHue yMEHUN TPUMEHSITH TEOPETUUYECKUE 3HAHUA  JUIS
oObsicHeHUs (U3MYECKUX SBJICHUHW B TMPUPOAEC W A TPUHATHUSA
MPAKTUYECKUX PEIIEHUN B TOBCEAHEBHOM KU3HU;

e OCBOEHME CIOCOOOB pELIECHUS pA3IUYHbIX 334ad C SBHO 3aJaHHOU
¢busnyeckoil Monenblo, 3alad, MOAPa3yMEBAIOIIUX CaMOCTOSTEIbHOE
co3faHue (pU3NIeCKor MOJIEIH, aJIecKBATHON YCIIOBUAM 3a/1a4H;

e TOHMMaHUE (U3NYECKUX OCHOB U TMPHUHIUIOB JIEUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIMUSIHUS HA OKPYKAIOIIYIO
cpeny;

e OBJAJCHUE METOJAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M IMPOBEACHUS
(U3UYECKUX SKCIEPUMEHTOB, aHAlU3a W WHTEpIpeTaluu HHPOpMAIluH,
OIPEENICHHS TOCTOBEPHOCTHU MOJIIYYEHHOTO pe3yJIbTaTa;

e CO3/IaHUE YCJIOBHM JUISl PA3BUTHS YMEHUU MPOECKTHO-HCCIEN0BATEIBCKOM,
TBOPYECKOU JIEATETLHOCTH.

Ha wuzyudenne ¢usuku (0a30BbIi ypOBEHb) Ha YPOBHE CPEAHEr0 OOILEro
oOpazoBanus otBoauTcst 136 yacoB: B 10 knacce — 68 yacoB (2 yaca B HE/IEINIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

[Ipennaraempiii B mporpamMme Mo (QU3MKE TMepeyYeHb Ja0OpATOPHBIX M
MPAKTUYECKUX paboOT SABISETCS PEKOMEHJOBAaHHBIM, YYMTENb JeJlaeT BbIOOD
MPOBEJEHUS J1a0OpPAaTOPHBIX pabOT U OMBITOB C YYETOM HHIAUBUIYATbHBIX
0COOEHHOCTEH 00YyUaIOIIUXCSl.



COIAEPKXAHUE OBYUYEHUA
10 KVIACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IIO3HAHUA

®usnka — Hayka O mpupone. HaydHbple METOIBI MO3HAHUS OKPYKAIOILIETO
Mupa. Posib DOKCniepuMeHTa M TEOpUM B IPOLECCE IO3HAHUA IPUPOJBL.
DKCIIEpUMEHT B (pu3HKe.

MopnenupoBanue (U3MUECKUX SBIEHUN MU mpoueccoB. HayuHble runmoTessl.
®dusnueckre 3aKOHbI U TEOpPHUH. |'paHHIIBI MPUMEHUMOCTH (PU3UUECKUX 3aKOHOB.
IIpuHIMIT COOTBETCTBUSI.

Ponb 1 MecTto Qusukn B pOpMHUPOBAHMM COBPEMEHHOW HAyYHOH KapTHUHBI
MHpA, B IPAKTUYECKON AEATEIBHOCTH JIFOJIEH.

Jlemoncmpayuu

AHanoroBble U IUGPOBBIE H3MEPUTENbHBIE MPUOOPHI, KOMIIBIOTEPHBIE
JATYUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuxa

Mexanuueckoe ABWKeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOTO JIBUKEHUS.
Cucrema otcuéra. TpaekTopus.

[lepemenienne, CKOpocTh (CpemHsisi CKOPOCTh, MTHOBEHHAsi CKOPOCTh) H
YCKOpPEHHE MAaTEepUaIbHOW TOYKH, MX MPOEKIIMM HA OCHU CHUCTEMbI KOOpJWHAT.
CiioxxeHue nepeMenIeHU U CI0KEHUE CKOPOCTEM.

PaBHOMEpHOE M PaBHOYCKOPEHHOE TMpSMOJIMHEHHOE ABMXeHue. I 'padpuku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHS, IyTH U [EpPEMEIICHUS
MaTepuaIbHOW TOYKU OT BPEMEHHU.

CBoOoaHOE najzieHue. Y CKOpeHHe CBOOOTHOTO MaICHMUS.

KpuBonuueitnoe  nBwxkeHue. JI[BWkeHHWE  MaTepuadibHOW TOYKHA MO
OKPYKHOCTH C IMOCTOSSHHOM MO MOJIYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTh, JINHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE yCKOPEHHE.

TexHuyeckne yCTPOMCTBA M MPAKTUYECKOEC TNPUMEHEHHE: CIHIAOMETP,
JIB>KEHUE CHAPSJIOB, LIETIHBIE U PEMEHHBIE MTepeIayuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCUETA, WLIKOCTPALIMS KUHEMATUYECKUX XapaKTEPUCTHUK
JIBHKEHUS.

[IpeoOpa3zoBaHue TBMIKEHUH C UCTIOJIH30BAHUEM TIPOCTHIX MEXAHU3MOB.

[TameHue Ten B BO3yXe U B pa3peKEHHOM IIPOCTPAHCTBE.

HaOmronenne ABWKEHMsSI Teja, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY U
TOPU30HTANBHO.



N3mepenne yckopeHus: CBOOOIHOTO ITaICHHMS.

Hamnpaienue CKOpOCTH IPHU ABUKEHUHU 110 OKPYKHOCTH.

Yyenuueckuii sxcnepumenm, n1abopamopmusie pabomol

N3ydyeHrne HEpaBHOMEPHOTO ABHMXKEHUS C LIEJIbIO OMPEICICHUS MTHOBEHHOU
CKOpOCTH.

HccnenoBaHre COOTHOWIEHUS MEXAY IYTSIMH, NPOWICHHBIMU TEJIOM 3a
MOCTICIOBATEILHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM TNIPU PABHOYCKOPEHHOM
JBUKEHUH C HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydyeHne NBUKEHUS ApUKa B BA3KOU XKUIKOCTH.

N3yuyenue aBuKeHUS Tela, OpOIIEHHOTO TOPU30HTAIIBHO.

Tema 2. /lunamuxa

[Ipuanun  otHocutenbHOCTM  ['ammiies.  IlepBeid  3akoH  HproToHA.
NueprumanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. IIpuniun cynepno3uuuu cui. Bropoit 3akoH HeroToHa
JUTA MaTepUalibHOM TOUKHU. TpeTuii 3aKkoH HproTOHA 1711 MaTepUaIbHBIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cumia Tsokectr. llepBas kocmuueckas
CKOpOCTb.

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

Tpenue. Buanl TpeHus (mokosi, ckoyibxkeHus1, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUsI CKOJIbXKEHUS U cujia TpeHus nokos. Koagduiment tpeHusl.
Cuita conpoTUBIIEHUS PU JIBUXKEHUU TeJa B AKUJIKOCTH WIIU ra3e.

[TocTynarensHO€E U BpalaTeIbHOE IBUKEHHUE a0COIIOTHO TBEPAOTO TENa.

MOMEHT CHuJIbI OTHOCUTENBHO OcH BpamieHus. I[lnedo cunbl. YcioBus
paBHOBECUSA TBEPAOIO TEa.

TexHnueckne yCTpOMCTBA M IPAKTHUYECKOE IPUMEHEHHE: MOAIIMIHUKH,
JIBU’)KEHUE UCKYCCTBEHHBIX CITyTHUKOB.

Jlemoncmpayuu

SIBrieHue nHEPIUN.

CpaBHeHUE MacC B3aUMOJICHCTBYIOIINUX TEI.

Bropoi 3akon HeroToHa.

N3mepenue cui.

CnoxeHnue cui.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOopMaIli.

HesecomocTts. Bec Tena rnpu yCKOpEHHOM MOABEME U MTaJICHUH.

CpaBHEHHME CUJT TPEHUS TTOKOSI, KAUEHUS U CKOJIbKECHUS.

YcnoBust paBHOBecHs TBEPAOro Tena. Buasl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopmsie padbomul

N3yuenue aBuxeHus: Opycka 1o HaKJIOHHOW MIIOCKOCTH.



HccnenoBanne 3aBUCUMOCTH CWJI YIPYTOCTH, BO3HUKAIONIMX B MPYKUHE U
pe3HOBOM 00pa3Ile, OT ux AedopMaIiiH.

HccnenoBanne ycliOBHM PaBHOBECHS TBEPAOTO TENA, HUMEIOLIETO OCh
BpAILICHUA.

Tema 3. 3akoHnvl cCOXpaneHus 6 MexaHukKe

Nmnynsc MarepuanabHOW TOYKM (T€sia), CUCTEMbl MAaTEpHUAIbHBIX TOYEK.
Nmnynbe cullbl 1 M3MEHEHUE HWMIYJIbCa Tela. 3aKOH COXPAaHEHUS HMITYJbCa.
PeakTuBHOE ABMKEHUE.

Pa6ora cuiabl. MOIIHOCTD CHITHL.

Kunernueckas sHepruss MarepualbHOW TOYKH. TeopeMa 00 H3MEHEHUU
KUHETUYECKOU IHEPTUH.

[ToTeHunanbHast SHEprusl. [ToTrenumnanpHas SHEprus YIIPYTO
neopMupoBaHHOM  TIpykuHBI.  [loTeHIManbHAsT  2HEprus Tejda  BONHM3HU
MMOBEPXHOCTH 3EMJIH.

IToTeHumanbHbIC u HEIOTECHIIMAJIbHBIC CHJIBI. CBs3b paboThI
HETMOTECHIUAIBHBIX CWJI C U3MEHCHUEM MEXAHWYECKOW SHEPTrUHM CUCTEMBI TEIl.
3aKOH COXpaHEHHUsI MEXaHUYECKON YHEPIUH.

Yrupyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuueckue yCcTpoMCTBA M MPAKTUYECKOE NMPUMEHEHUE: BOJIOMET, KOMED,
MPYKUHHBIN MUCTOJIET, TBUKEHHUE PAKET.

Jlemoncmpayuu

3aKOH COXpAHEHUSI UMITYJIbCA.

PeakTuBHOE IBMKECHHUE.

[lepexoa MOTEHIMATBHON YHEPTUU B KUHETUYECKYIO U 0OpaTHO.

Yuenuuecxuii sxcnepumenm, rabopamopvle pabomeol

N3ydenne abCOMIOTHO HEYNPYroro yjaapa ¢ IMOMOIIBI0 JBYX OJWHAKOBBIX
HUTSHBIX MasTHUKOB.

UccnenoBanue cBsizu padOThI CUJIbI ¢ U3BMEHEHUEM MEXaHMYECKON 3HEepruu
TeJia Ha MPUMEPE PACTIKECHUS PE3UHOBOTO XKI'yTa.

Pasznen 3. MonekyasipHas pu3suka 1 TEpMOAUHAMHUKA

Tema 1. Ocro6bl MONEKYIAPHO-KUHEMUYECKOU Meopuu

OCHOBHBIE TIOJIOXKEHUSI MOJIEKYJISIPHO-KHHETUYECKOM TEOPUM M UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. duddysusa. Xapaktep ABUKEHUS WU
B3aMMOJICMCTBUS 4YacTHL BemecTsa. MoJenu CTpPOEHMsS Ta30B, JKUAKOCTEH U
TBEPJIBIX TEJ U OOBSICHEHWE CBOMCTB BEIIECTBA HA OCHOBE 3THX Mojelieid. Macca u
pa3mepsl Moseky. KomndectBo BemectBa. [loctositHHas ABoraapo.

TemmoBoe paBHoBecue. Temmneparypa u e€ usMmepenue. lllkana remneparyp
Llenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHUE  MOJEKYJSIPHO-
KMHETHUYECKOW TEOpHH HJACaIbHOro raza. AOCONIOTHas TeMIliepaTypa Kak Mepa
CpellHEel KWHETHYECKON HSHEpPruM TEeIIOBOrO JBIKEHUS uactull Trasza. [llkama
temneparyp KensBuna. ['azoBbele 3akoHBI. YpaBHeHue MenaeneeBa—KianenpoHa.
3akoH [lanbToHa. M30mponeccsl B UACAIBHOM ra3e ¢ MOCTOSSHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBieHWe H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3o0apa.

TexHuueckne yCTpONCTBA M NPAKTUYECKOE MPUMEHEHHE: TEPMOMETD,
OapomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHUE BellecTBa, (ororpadun
MOJIEKYJT OPraHUYECKUX COETUHEHUH.

OmnbiTel 10 MU Py3UN )KUAKOCTEH U ra30B.

Monens 6pOyHOBCKOTO JABUKECHHUS.

Mogaens onbita IlTepHa.

OneITHI, JOKa3bIBAIOIIHE CYILIECTBOBAHHE MEXMOJIEKYJISIPHOTO
B3aUMOJICCTBHUSL.

Mogens, WILTIOCTPUPYIOIIAs TPUPOLY AABIECHUS ra3a HA CTEHKH COCya.

OnpIThl, WUIIOCTPUPYIOIIME YPABHEHUE COCTOSHUS HJICAJIBbHOrO Trasa,
M30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

Onpenenenue Maccbl BO3AyXa B KJIACCHOM KOMHAT€ HAa OCHOBE M3MEPEHUU
00BbEMa KOMHATBI, IABJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEKy TapaMeTpaMU COCTOSIHUS Pa3peKeHHOTO
rasa.

Tema 2. Ocnogvt mepmoOuHaAMUKU

TepMoauHamuueckas cucrema. BHYTpEeHHssI SHEPIUS TEPMOAMHAMUYECKOU
CUCTEMBI U crocoObl €€ n3meHeHus. KonmnuectBo temnorsl 1 padora. BHyTpeHHss
JHEPrus  OJAHOATOMHOIO  MJAEAJBHOrOo  ra3a. Buael  Temonepenayu:
TEIUIONPOBOJIHOCTh, KOHBEKIIUS, U3IyUYCHHE. Y I€IbHas TEIJIOEMKOCTh BEIIECTBA.
KonudecTBo TEMI0TH pH TEIJIonepeaye.

[lonsitue 006 ammabatHoM mpouecce. IlepBblii 3aKOH TEPMOJIWHAMUKHU.
[IpuMmeHeHre TepBOro 3akoHa TEPMOJMHAMHUKU K u3ompoleccaMm. ['paduueckas
MHTEpHpeTanus padoThl rasa.

Brtopoii 3akoH TepmoanHamuku. HeoOpaTuMocTh Mpo1ieccoB B IPUPO/IE.

TermmoBble  MammHbl.  [IpuHOUMOBI  ACHCTBUSA  TEIUIOBBIX  MAIMH.
[IpeoOpa3zoBanust SHEPrHUM B TEIUIOBBIX MamuHax. Kos@duimeHT mosie3Horo
nevctBua TeroBo mammubl. [{ukn KapHo u ero kosdduiumeHT mnose3HOro
JNENUCTBUA. DKOJIOTMYECKUE MPOOJIEMbI TETIOAHEPTETUKH.



TexHuyeckne yCTpONCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUraTellb
BHYTPEHHETO CrOpaHusi, ObITOBOM XOJIOAMIbHUK, KOHJAUIIMOHED.

Jlemoncmpayuu

N3mMeHeHre BHYTpPEHHEW J>HEpPruM Tejia MpPU COBEPIICHUH PaOOTHI: BBUIET
npoOku u3 OyTBUIKM TIOJ JIEWCTBHEM C)XATOro BO3ayXa, HarpeBaHue sdupa B
JaTYHHOU TpyOKe MmyTEM TpeHus (BUICOAEMOHCTpAIHs).

N3meHeHnune BHyTpEeHHEW S3HEpTrun (TeMIlepaTyphl) Tejla Npu TeIlonepeaaye.

OnbiIT 1Mo anauabaTHOMY pACHIMPEHHI0 BO3AyXa (OMBIT C BO3AYIIHBIM
OTHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATEINS BHYTPEHHETO CrOPaHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenue yaenpHONU TENI0EMKOCTH.

Tema 3. Acpecammusie cocmoanus eeuwecmea. Dazosvle nepexoovl

[TapooOpazoBanue u koHaeHcanus. VMcnapenue u kunenue. AOGCONIOTHASA U
OTHOCHUTEJIbHASI BJIAXHOCTh BO3Ayxa. HacelllleHHbIM map. YaelbHas TeIioTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KATICHUS OT JaBJICHHS.

Teépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPOIUS CBOWCTB
kpuctayyioB. Kuakue kpucrtamibl. CoBpeMeHHbIe MaTepuaibl. llnaBiaenue wu
KpUcCTaJIM3anus. Y IeabHas TerioTa miaasienus. Cyonumanus.

YpaBHEHHE TEIJIOBOTO OanaHca.

TexHuueckre yCTpONCTBA M NPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KaJOPUMETP, TEXHOJOTHH TMOJTYUYEHUs] COBPEMEHHBIX MaTEpUAJIOB, B
TOM YHUCJIE HAHOMATEPHUaJIOB, U HAHOTEXHOJIOTHH.

Jlemoncmpayuu

CBolicTBa HACHIIIICHHBIX TTAPOB.

Kunenuve npu moHW>KEHHOM J1aBJICHUU.

CnocoObl U3MEpEHUS BIAXKHOCTH.

HaOnroienrie HarpeBaHus U IUIABJIICHUS] KPUCTAITIMYECKOTO BELIECTBA.

JleMoHCTpalus KpUCTaIIOB.

Yyenuueckuii sxcnepumenm, 1abopamopmusie pabomol

N3mepenre 0THOCUTEIHLHOM BIIaXKHOCTH BO3AYXa.

Paznen 4. JinekTpoauHamMuka
Tema 1. dnekmpocmamuka
OnekTpu3auus Tela. OJEKTpUYecKuil 3apsan. [IBa Bula 3JIEKTPUYECKUX
3apsaaoB. [IpOBOAHUKH, AMAIIEKTPUKU M TMOJYNPOBOJHHUKU. 3aKOH COXPaHEHMUS
AIEKTPUYECKOTO 3apsija.
B3anmonenictBue 3apsanoB. 3akoH Kynona. To4euHbIN 3JIEKTPUYECKAN 3apsI.
Onextpudeckoe mnose. Hampsok€HHOCTh  3nekTpruyeckoro mnons.  IIpuHnun



CYHEPHO3ULIUNA DIEKTPUYECKUX ITosIeN. JIMHMKM HaANpsHyKEHHOCTH AJIEKTPUYECKOTO
TOJISL.

Pabora cun  anektpocratudeckoro  moiss.  Ilotennuman.  Pa3HocTh
MOTEHUHUAIOB. [IpOBOAHMKM M JAMDIIEKTPUKH B JIIEKTPOCTATUYECKOM IIOJIE.
JusnexTpryeckas MIpOHULAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTop. DIEeKTPOEMKOCTh IUIOCKOTO KOHJIEHCATOpA.
DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

TexHudyeckne yCTpOMCTBA M IPAKTUYECKOE MPUMEHEHUE: JJIEKTPOCKOIL,
AIEKTPOMETP, DSJEKTPOCTaTHYECKash 3alluTa, 3a3€MJICHHE 3JIEKTPOIpUOOpOB,
KOHJIEHCATOpP, KONMUPOBAJIbHBIN alIapar, CTPyHHbINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI IEUCTBUS dJIEKTPOMETPA.

B3aumopericTBre Ha3NEKTPU30BAHHBIX TEJ.

DIEKTPUUECKOE T0JIE 3aPSIKEHHBIX TEIL.

[IpOBOAHUKH B DIIEKTPOCTATUYECKOM IIOJIE.

DIIEKTPOCTATHYECKAS 3aIUTA.

JIM3IEKTPUKH B 3JIEKTPOCTATUYECKOM IOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOrO KOHAEHCAaTopa OT IUIOIIAJH
IIJJACTUH, PACCTOSHUS MEXKAY HUMH U JUDJIEKTPUUECKON MPOHUILIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCATOPA.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3mepeHnne 31eKTpOEMKOCTH KOHJEHCATOPA.

Tema 2. Ilocmosannwtit 31ekmpueckuii mok. Toku 6 paznuunvlx cpeoax

DJIEKTPUYECKAN TOK. YCIOBUSL CYIIECTBOBAHUS DJIEKTPUUYECKOTIO TOKA.
Ncrounuku Toka. Cuia Toka. [locTosIHHBIN TOK.

Hanpsbxenne. 3akoH OMa 7151 y4acTKa LETH.

DJIEKTPUYECKOE COIMPOTUBJIIECHUE. Y ICIBHOE CONPOTHUBIICHUE BEIIECTBA.
[locnenoBaTenpHOE, TApaJUIEIbHOE, CMEIIAHHOE COEINHEHUE TIPOBOTHUKOB.

PaGora osmexktpuueckoro Toka. 3akoH Jxoyns—Jlenma. MourHOCTB
AIEKTPUYECKOTO TOKA.

DNEeKTPOJABWKYILAsA CHJIA U BHYTPEHHEE CONPOTHBJIEHUE HWCTOYHUKA TOKA.
3akoH Oma 111 TOJIHOM (3aMKHYTOM) 3J1eKTpruyeckol nenu. KopoTkoe 3aMbIKaHHe.

OneKkTpoHHAasT  MPOBOAMMOCTH  TBEPABIX  METALIOB.  3aBHCHMOCTH
CONPOTHUBJICHUSI METAJJIOB OT TemMIepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUN TOK B BaKyyMe. CBOKCTBA JIEKTPOHHBIX ITYYKOB.

[TonynpoBOIHUKMY. CoOcTBeHHas 151 IIPUMECHAs IIPOBOIMMOCTh
noJynpoBogHUKOB. CBoiicTBa p—n-nepexoja. [1oxynpoBoAHUKOBBIE IPUOOPBHI.

ONEeKTpUYEeCKUid TOK B  pacTBOpax M  paciuiaBaXx  3JIEKTPOJIUTOB.
DIEKTpOIUTHYECKAS JUCCOUUALINS. DIEKTPOIH3.



DNeKTpuuecKuii TOK B Ta3zaX. CamMOCTOSTENbHBIH M HECaAaMOCTOATEIbHBIN
pazpsan. Monuus. [Lnazma.

TexHuyeckne yCTpOWCTBA M IPAKTUYECKOE IPUMEHEHHUE: aMIIEPMETP,
BOJITMETP, pPEOCTaT, HWCTOYHHMKM TOKA, OAIJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHHUS, BAKYYMHBIN THO/,
TEPMUCTOPBI U (POTOPE3UCTOPHI, MOJIYIPOBOIHUKOBBII 1101, TaJbBaHUKA.

Jlemoncmpayuu

W3mepeHne CUITbl TOKA U HaIIPSKEHUS.

3aBUCUMOCTb COIIPOTHUBIICHHS UWIMHAPUYECKUX NPOBOAHUKOB OT JUJIMHBI,
IUIOLIAH MONEPEYHOr0 CEYEHUSI U MaTepHUaIa.

CMemaHHoe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wW3MepeHHne dIeKTpOABWKYIIeH cuibl. KopoTkoe 3aMbIKaHue
raJIbBAHUYECKOTO AJIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHMUS.

3aBUCUMOCTB CONPOTHUBIICHUS METAJJIOB OT TEMIIEPATYpPHI.

[IpoBOAMMOCTB 3IAEKTPOIUTOB.

HckpoBoii pa3psia M IPOBOIUMOCTb BO3yXa.

OAHOCTOPOHHSS MPOBOJAUMOCTD JUO/1A.

Yuenuueckuii sxcnepumenm, nabopamopmvie pabomul

N3ydeHne cMenaHHOIO COEIMHEHHS PE3UCTOPOB.

N3mepeHne 3JIeKTPOABMKYILEH CUIIbI MCTOYHHMKA TOKA U €r0 BHYTPEHHETO
COIPOTHUBIICHUS.

Habmroenue snextposimsa.

MexnpeaMeTHbIe CBA3U

N3yuenue kypca ¢usznku 0a3oBoro ypoBHs B 10 Kitacce ocyliecTBISIETCS C
Y4ETOM COAEPIKATEIBHBIX MEXKIPEAMETHBIX CBA3EH C KypCaMH MaTEMAaTHKH,
OMONOruM, XMMHH, Teorpaduu U TEXHOJIOTUU.

Meowcnpeomemnvie nonsimusi, CBSI3aHHbIE C M3YYEHHEM METOJOB HAYy4YHOIO
MO3HAHUA: SIBJIEHUE, HAay4HbId (akT, runores3a, (pU3MyecKas BEIMYMHA, 3aKOH,
TEOpHsl, HAOIIOJEHUE, SIKCIEPUMEHT, MOJEIUPOBAHNUE, MOJIEIIb, U3MEPEHHUE.

Mamemamuka: pelieHUe CUCTEMbl ypaBHEHUM, JUHEWHas QyHKIUS,
napabona, runepbosia, ux rpa@uKd U CBOIMCTBA, TPUTOHOMETPUUYECKHE (DYHKIIUU:
CHUHYC, KOCHHYC, TAHT€HC, KOTAHI€HC, OCHOBHOE TPUTOHOMETPUIECKOE TOKIAECTBO,
BEKTOPBI U UX IPOCKLIUH HA OCH KOOPJAMHAT, CJI0KEHUE BEKTOPOB.

buonocus: mexannueckoe IBUKEHUE B >)KMBOW mpupoze, nuddysus, ocMoc,
TEIJI000MEH KUBBIX OPraHU3MOB (BHUbl TEIIONEpPEIayH, TEIUIOBOE PABHOBECHE),
ANEKTPUYECKUE SIBJICHUSI B )KUBOU IIPUPOJIE.

Xumus: TUCKPETHOE CTPOEHUE BELIECTBA, CTPOEHNUE aTOMOB U MOJIEKYJI, MOJIb
BEILIECTBA, MOJISIPHAs Macca, TEIUIOBbIE CBOMCTBA TBEPIABIX TEJN, JKUIKOCTEH H



ra3oB, JJIEKTPUYECKHE CBOWCTBA METAJJIOB, DJIEKTPOJUTHUYECKAS TUCCOIHAITHS,
rajibBaHUKA.

l'eoepaghus: BnaxxHOCTH BO3/1yXa, BETPhI, 0apOMETp, TEPMOMETD.

Texnonoeus: mpeodOpa3oBaHUE ABIKEHUH C HCTOJIH30BAaHUEM MEXaHH3MOB,
y4€T TpPEeHHS B TEXHUKE, MOAIIUITHUKYU, WCIOJIb30BAHUE 3aKOHA COXPAHCHMUS
UMIyJIbca B TEXHHKE (pakera, BOAOMET W JpyrHe), ABUTATEIh BHYTPEHHETO
CropaHwusi, mapoBas TypOWHA, OBITOBON XOJOJUIBLHUK, KOHIUIIHOHEDP, TEXHOJIOTHH
MOJIYYCHHUSI COBPEMEHHBIX MAaTepHalioB, B TOM 4YHCJIE HAHOMATEPHAJIOB, W
HAHOTEXHOJIOTUH, JJIEKTPOCTATUYECKAs 3alllUTa, 3a3€MJICHUE 3JIEKTPONPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, DJIEKTPOHATPEeBATEIbHBIC IpUOOPHI,
AIIEKTPOOCBETUTENBHBIC TPUOOPHI, TATbBAaHUKA.

11 KJTACC

Paznen 4. DiaekTpoauHaMuKa

Tema 3. Macnummnoe none. I1eKmpomMacHUMHAA UHOYKYUA

IlocTosiHHBIE ~ MarHuThl.  B3amMojelCTBUE  IIOCTOSHHBIX  MarHUTOB.
MarnutHoe mnosne. Bekrop marauTtHOM wuHAYKUMH. [IpuHnmm cyneprno3unuu
MAarHuTHBIX noJyied. JIMHMKM MarHuTHOM WMHAYKUWU. KapThHa JUHUN MarHUTHOM
WHIYKIWAH MOJISI TOCTOSIHHBIX MarHUTOB.

MarauTHoe TIOJ€ TPOBOJHHUKA C TOKOM. KapTuHa JWMHHN WHIYKIUU
MArHUTHOTO TOJISl JJIMHHOTO MPSMOTO HMPOBOAHUWKA M 3aMKHYTOTO KOJIBLEBOTO
MIPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Ipcrena. BzanmoaeicTBue npoBOHUKOB C
TOKOM.

Cuna AMnepa, €€ MOIyJIb U HalpaBJICHUE.

Cuna Jlopenna, e€ MOyJib U HallpaBlieHHE. J[BUKeHUE 3apsiKEHHON YaCTHUIIbI
B OJTHOPOJTHOM MarHuTHOM Mojie. Pa6oTa cuisl Jlopenna.

SBneHne BIIEKTPOMAarHUTHOW HWHAYKIUUA. [lOoTOK BEkTOpa MarHUTHOW
WHAYKUAHW. OJIEKTPOABIKYILAS CHJIA WHIYKIUMHA. 3aKOH 3JIEKTPOMArHUTHOMU
nHaykuuu Qapanest.

BuxpeBoe »3yeKTpUYECKOe ToJie. DNEKTPOABIKYIIAs CWIa WHIYKIHH B
MIPOBOJITHUKE, IBUAKYIIEMCS TTOCTYIATEILHO B OJJHOPOJHOM MAarHUTHOM IOJIE.

ITpaBuno Jlenua.

NHnykTUBHOCTh.  SIBIEHHME CaMOMHAYKUIHUH. OJIEKTPOABMKYIIAs  CHUJIa
CaMOWHIYKIIHH.

OHeprusi MArHUTHOTO MOJISI KATYIIKUA C TOKOM.

DJIEKTPOMArHUTHOE TIOJIE.

TexHnueckne yCTPOMCTBA M IPAKTUYECKOE MPUMEHECHHUE: TIOCTOSIHHbBIC
MAarHuThl, JJECKTPOMArHUThI, BJICKTPOJBUTATEb, YCKOPUTEIHU 3JIEMEHTAPHBIX
YaCTHUIl, THIYKIIMOHHAS TI€Yb.



Jlemoncmpayuu

OnbIT DpcTena.

OTKJIOHEHHUE JIEKTPOHHOI'O MTy4YKa MAarHUTHBIM TIOJIEM.

JlvHUM UHAYKIIUX MarHUTHOTO MOJIS.

B3aumopericTBre 1ByX NPOBOJHUKOB C TOKOM.

Cuiia Amnepa.

[evictBrue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBneHue 3EKTPOMArHUTHOW UHAYKIUU.

IIpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBHKYILIEH CHIIBI UHAYKIHUHA OT CKOPOCTH M3MEHEHUS
MarHuTHOTO MOTOKA.

SIBneHne caMOMHAYKIUU.

Yuenuueckuii sxcnepumenm, nabopamopmsie padomul

N3ydeHrie MarHUTHOTO MO KATYIIKH C TOKOM.

HccnenoBanne AeHCTBUA NOCTOSTHHOTO MarHUTa Ha PaMKy ¢ TOKOM.

HccnenoBanue siBIEHUS 3JIEKTPOMATHUTHOM UHIYKIUU.

Pasznes S. KosieOanusi 1 BOJIHBI

Tema 1. Mexanuueckue u 3neKmpomazHUmHbsle Koj1edanus

Konebarenbnas  cucrema. CBOOOJHBIE  MEXaHMYECKHE  KoJieOaHUS.
["apmonunyeckue konebanus. [lepuon, vacrora, ammiutyaa U ¢asza KojeOaHUM.
IIpyXMHHBIN MasATHUK. MaTeMaTUYEeCKUM MAasTHHUK. YPaBHEHUE I'apMOHUYECKUX
koseOanwmii. [IpeBpareHne sHepruy Mpyu TaApMOHUYECKUX KOJICOAHMSIX.

Konebarenbubiit  koHTYp. CBOOOJHBIE JJIEKTPOMAarHUTHBIE KOJEOAHUS B
UCAIbHOM KOJeOaTeIbHOM KOHType. AHAJOTUs MEXJIy MEXaHUYeCKUMH W
ANEKTPOMarHUTHeIMU KojeOanusimu. @Dopmyna Tomcona. 3akoH coxpaHEHHs
SHEPIUU B UJEATBHOM KOJIEOATEIbHOM KOHTYPE.

[TpencraBienue o 3aTyxaromux KoneOaHUsSX. BoIHYKIEHHbIE MEXaHUYECKUE
kosieOanus. Pesonanc. BeiHy X A€HHBIE 2JIEKTPOMATrHUTHBIE KOJIEOAHUSI.

[lepemennblii TOK. CHHYCOMIAIBHBIA NEPEMEHHBIA TOK. MOIIHOCTD
NEPEMEHHOI0 TOKa. AMIUIMTYJHOE€ W JIEHCTBYIOIEE 3HAYEHUE CHUJIBI TOKa H
HaIpPsKEHMUSL.

Tpancdopmarop. [IpousBoacTBo, nepeaada U NOTPEOIICHUE IIEKTPUUIECKOM
DHEPIUMU. DKOJIOTMYECKUE PUCKU IPU IPOU3BOJCTBE JJIEKTpo3Hepruu. Kynbrypa
WCIIOJIb30BaHUS JIEKTPOIHEPTUH B IIOBCETHEBHOM KU3HM.

TexHnueckne yCTPOMCTBA M MNPAKTHUYECKOE NPUMEHEHHUE: BJIEKTPUYECKUU
3BOHOK, T€HEPATOP MEPEMEHHOI0 TOKA, TUHUU 3JEKTpOINepeaay.

Jlemoncmpayuu

HccnenoBanne mapaMeTpoB KoieOaTenbHON CHUCTEMBbI (NIPY>KUHHBIA WITH
MaTeMaTUYECKUIl MasTHHK).



HabOmoienne 3aTyxaromux KojaeOaHuH.

HccnenoBanre CBONCTB BBIHYK/ICHHBIX KOJICOaHUH.

HaOGmronenue pe3oHanca.

CB0OOOIHBIE AIIEKTPOMAarHUTHBIE KOJIEOaHUSI.

OcuuorpaMMbl (3aBUCUMOCTH CUJIBI TOKA M HANPSHKEHUSI OT BPEMEHU) NS
AJIIEKTPOMArHUTHBIX KOJICOAHUIA.

Pe3oHanc mnpu 1OCIEIOBATEILHOM COEOUHEHUU PE3UCTOpPA, KaTYIIKH
MHYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb JIMHUU 3JIEKTPONEPEaAUH.

Yyenuueckuii sxcnepumenm, n1abopamopuusie pabomol

HccnenoBanue 3aBUCUMOCTH TIEpUOa MaJbIX KojeOaHUM rpy3a Ha HUTH OT
JUTMHBI HUTU U MaccChl Ipy3a.

HUccnenoBanne T1EpEeMEHHONO TOKA B LENM W3  IOCIEIOBATEIbHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmpOMaAZHUNHbLE 80JIHbL

Mexanuyeckue BOJIHBIL, yCHOBUsS pacnpocTpaneHus. llepuon. CxopocTh
pacrpocTpaHeHus M JUiMHA BOJHBL. [lomepeyHble W MPOAOJbHBIE BOJIHBI.
WNurtepdepenims u nupakius MEXaHU4eCKUX BOJIH.

3Byk. CkopocTsb 3ByKa. ' poMkocTh 3Byka. Beicota ToHa. TemOp 3ByKa.

DJIEKTPOMATrHUTHBIE BOJIHBI. Y CJIIOBUSI U3JIYYEHHUS SJICKTPOMArHUTHBIX BOJIH.
B3aumnas opuentanusa BekropoB E, B, V B anekTpomarauTHoil BonHe. CBOMCTBA
AIIEKTPOMArHUTHBIX BOJIH: OTPa)XEHUE, MPEIOMIICHUE, Mosapu3anus, audpakius,
unrepdepenius. CKOpocTh 3JEKTPOMArHUTHBIX BOJIH.

[[Ixana >M€KTPOMArHUTHBIX BOJIH. [[puMeHEeHUE 3JEKTPOMArHUTHBIX BOJIH B
TEXHHUKE U OBITY.

[IpuHUIMTBI pagUOCBS3U U TENEBUACHUS. Panronokanus.

DIEKTPOMArHUTHOE 3arpsI3HEHUE OKPYKAOIIEN CPEBIL.

TexHuueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: MY3bIKaJIbHbIC
MHCTPYMEHTHI, YJbTPa3BYKOBasi AMArHOCTHMKAa B TEXHHKE W MEJUIIMHE, pajap,
paanoNpuéMHUK, TeIEBU30p, aHTeHHa, TenedoH, CBY-neun.

Jlemoncmpayuu

OO6pa3oBaHue U pacIpOCTPAHEHHUE MOMEPEUHBIX U IIPOJIOTBHBIX BOJIH.

Koneo6mtomeecs Teno kak UCTOYHUK 3BYKa.

HabGmronenue orpaxkeHus: 1 MpeIOMIICHUS] MEXaHUYECKHUX BOJIH.

HaoGmonenne nuatepdepeHunu 1 1uppakini MEXaHUIECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnroenrie CBsI3M TPOMKOCTH 3ByKa M BBICOTHI TOHA C aMIUTATYION U
4acTOTOM KOJIeOaHUH.



HccnenoBanue CBOWCTB 3JIEKTPOMAarHUTHBIX BOJIH: OTpaXxeHUE,
MpesioMJIeHUE, MOsIpU3anus, AUGpaKiys, UHTepPEpeHITHS.

Tema 3. Onmuka

I'eomerpuueckass onruka. lIpsMoinHENHOE pacIpoOCTpaHEHUE CBETA B
ogHopoaHou cpeae. JIyu cBera. ToueyHbld HCTOYHHUK CBETA.

OTtpakeHue cBeTa. 3aKOHBI oTpaxkeHusi cBeta. [locTpoenue nzoOpaxkeHuil B
IJIOCKOM 3€pKaje.

[Ipenomienue cBeta. 3aKOHBI MPETOMIIEHUS CBETa. AOCOIIOTHBIN MOKa3aTelb
npenomiieHus. llonHoe BHyTpeHHee oTpakeHue. [IpenenbHbI yroja mNOJIHOTO
BHYTPEHHETO OTPAKECHMUSI.

Hucnepcust ceera. ClioxHbIN cocTaB 6esoro ceera. L[Ber.

ColOuparomie u pacceuBaroie JuH3bL. ToHkas muH3a. DOKycHOE
paccTosiHME W ONTHYeCKas cuja TOHKOM juH3bL. llocTpoeHune m300pakeHuil B
coOuparolux U paccenBaromux JuH3ax. Gopmyiia TOHKOW JMH3BI. YBEIUYECHHE,
JTaBaeMoe€ JIMH30M.

[Ipenenbl NPUMEHUMOCTH TEOMETPUYECKON ONITUKH.

BonnoBass ontuka. Wurtepdepenmus cBera. KorepeHTHbIE HCTOYHHKH.
VYcnoBusi HabOmOEHUS MaKCUMMYMOB U MHUHHUMYMOB B HWHTEP(PEPEHIIMOHHOMN
KapTUHE OT JIBYX CHH(]a3HBIX KOT€PEHTHBIX HCTOYHUKOB.

Hudpakuus cBera. JudpakiuoHHas pemérka. YcCIOBUE HaOIIOCHUS
[NIABHBIX ~MaKCUMYMOB TP MaJ€HUM MOHOXPOMATHYECKOTO CBeTa Ha
TU(GPaKIMOHHYIO PEIIETKY.

[Tossipusanus ceera.

TexHnueckne yCTpOMCTBA M MPAKTUYECKOEC NPUMEHEHHE: OYKH, JIyIa,
doToamnmapat, NPOEKIIMOHHBIN amnmapaTr, MHKPOCKOI, TEJIECKOI, BOJOKOHHAS
OITHKA, TU(PPAKIIMOHHAS PEIIETKA, TOJISIPOUI.

Jlemoncmpayuu

[IpsamMonuHEHOE pACOPOCTPAHEHUE, OTPAXKEHHWE M MPEIOMIICHUE CBETA.
OnTuyeckue mpruodopHI.

[TonHOE BHYyTpEeHHEE OTpakeHUe. Moiesib CBETOBOAA.

HccnenoBanre CBONCTB U300paKEHUI B JIMH3AX.

Mopenu MUKpOCKOIIa, TeJIeCKona.

Hab6monenue naTepdepeniinu cBera.

HabGmonenne nudpakium cBera.

HaOmronenue nucnepcuu cBera.

[Tomy4yeHue cnekTpa ¢ TOMOIIBIO MTPU3MBL.

[Tomydyenue ciexTpa ¢ mMOMOIIbI0 AUGPAKIIUOHHON PEIIETKH.

HabGmronenue nonsipu3aiuu cBeTa.

Yyenuueckuii sxcnepumenm, n1abopamopmuusie pabomol



N3mepenne nokaszaresns NpeIOMIIEHHS CTEKIIA.
HccnenoBanre CBONCTB U300paKEHHI B JIMH3AX.
HaOmronenue nucnepcuu cBera.

Paznen 6. OcHOBBI cCIeNUAIbHON TEOPHUH OTHOCUTEIHLHOCTH

I'paHnnubl  NPUMEHUMOCTHM  KJacCuyeckor  MexaHukd.  [locrymarsl
CIICLIMAJIbHOW TEOPHUH OTHOCHUTEIBHOCTH: HWHBAPUAHTHOCTH MOAYJISI CKOPOCTH
CBETA B BaKyyMe, PUHIINI OTHOCUTEIIbHOCTH DUHILITEHHA.

OTHOCUTENBHOCTh OJIHOBPEMEHHOCTHU. 3aMEIJICHHE BPEMEHU U COKpALIECHUE
JUTVHBL.

DHeprus U UMITYJIbC PEISATUBUCTCKON YaCTHIIBI.

CBs13b Macchl ¢ SHEPrUEd U UMITYJILCOM PEISTUBUCTCKON YaCTHULIBl. JDHEPrus
IOKOSI.

Paznen 7. KBantoBas ¢pusuka

Tema 1. Dnemenmol KBAHMOBOU ONMUKU

®otonsl. opmyna [1nanka cBsizu 3Heprun GOTOHA C €r0 YaCTOTON. DHEprus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccienoBanue Goroaddexra. Onbitel A. I'. CToneroBa. 3aK0HBI
dboroaddekra. YpapHenue DiHmTerHa 11 pororddekra. «KpacHas rpaHuiiar
dboTorddexra.

JlaBrenne cBera. OnbiTel I1. H. JIeGenera.

XUMHUECKOE JIEVCTBUE CBETA.

Texnuueckre ycTpoilcTBa W MPaKTUYECKOE MpPUMEHEHHE: (POTOIIEMEHT,
dboTomaTuMK, cCoJIHEUHAs OaTapesi, CBETOIUO.

Jlemoncmpayuu

®doTo3(pdeKT Ha yCTaHOBKE ¢ IMHKOBOM IJIACTHHOM.

UccnenoBanne 3akoHOB BHeHETo GoTodddexTa.

CBeToaunon.

Conneunas Oartapes.

Tema 2. Cmpoenue amoma

Mopnens atoma Tomcona. OmnbiTel Pesepdopaa mo paccessHUIO 0 -4acTHII.
ILmanerapnas moxpens aroma. Iloctynatel bopa. U3myueHune u moriomieHue
(OTOHOB MpU MEPEXO/I€ aToMa C OJHOIO YPOBHS 3HEPrHUM Ha Apyrol. Bumsl
cnekTpoB. CHEKTp ypOBHEW SHEPrUU aTOMa BOJOPO/IA.

BonHoBsie cBoiicTBa yactull. Bosusl ge bpoitns. KopnyckyisipHO-BOJTHOBOM
Ty alli3M.

CHnoHTaHHOE U BBIHYKJICHHOE U3JTyYCHHE.

TexHuueckne yCTpOWCTBA WM MNPAKTUYECKOE NPUMEHEHUE: CIEKTPalbHbIN
aHanu3 (CIEeKTPOCKOII), J1a3ep, KBAHTOBBIM KOMIIBIOTED.



Jlemoncmpayuu

Mopens onbita Pezepdopna.

Onpenenenue JUIMHBIL BOJIHBI J1a3epa.

HaOnronenue nuHe4aThIX CIIEKTPOB U3TyUCHUSI.

Jlazep.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomol

HaOGmronenue muHe4aToro cekTpa.

Tema 3. Amommnoe a0po

OKCIEPUMEHTBI, JTOKA3bIBAIOIINE CIOKHOCTh CTpOeHHs siapa. OTKpbITHE
paauoaktuBHOCTH.  OmbiTel  Pesepdopma mo  ompeneneHuro  cocTaBa
paaroakTUBHOTrO u3nydeHus. CBoictBa anbda-, Oera-, TraMma-U3ITydeHUS.
BrnusiHne pagnoakTUBHOCTH Ha KUBBIE OPTAHU3MBI.

OTtkpeiTHE TIpoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
NBanenko. 3apsag sapa. MaccoBoe unciio siapa. M30Tonsl.

Anbda-pacnaa. DNEKTPOHHBIM U TMO3UTPOHHBIM OeTa-pacnan. ['amma-
U3JIly4eHre. 3aKOH PaJuOaKTUBHOIO pacIaa.

DHeprusi CBs3M HYKJIOHOB B sifipe. SnepHbie cuibl. [ledekT macchl sapa.

SAnepubie peakuuu. JleneHue u CUHTE3 SAEP.

Snepuwiii peaktop. Tepmosinepubiii cunTe3. [IpoGnembl W TEPCHEKTUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHYECKUE ACTIEKTHI IAEPHON SJHEPTETUKHU.

DOneMeHTapHbIe YacTUllbl. OTKPBITHE MO3UTPOHA.

MeTtobl HaOMIOICHUS U PETUCTPALIMN AIIEMEHTAPHBIX YaCTHII.

dyHaamMeHTaIbHbIEe B3auMOJeHCTBUS. EAMHCTBO (hr3nyecKkoil KapTUHBI MUpAa.

TexHu4yeckne yCTpOHCTBA M NMPAKTUYECKOE NMPUMEHEHHE: JO3UMETP, KaMepa
Bunbcona, simepHbIil peakTop, aToMHast 0omoa.

Jlemoncmpayuu

CUY€TUMK HOHU3UPYIOLIUX YACTHII.

Yuenuueckuii sxcnepumenm, nabopamopmusie pabomol

HccnenoBanre TpEKOB YacTHIL (TI0 TOTOBBIM doTorpadusim).

Pasnen 8. DiieMeHTBI aCTPOHOMMHU M ACTPOPUZNKH

Orarbl pa3BUTHs acTpoHOMMH. [IpHUKiIaiHOE 1 MUPOBO33pEHYECKOE 3HAUEHNE
aCTPOHOMMUH.

Bun 3Bé3nnoro HebGa. Co3Be3ausi, spkue 3BE3/bI, IJIAHETHI, UX BUIUMOE
JBHKCHUE.

ConneuHas cucrema.

Connue. ConHeuHass akTWBHOCTh. [crounuk sHeprum CosHUA MU 3BE3.
3BE3/bI, UX OCHOBHBIE XAPAKTEPUCTUKHU. [[narpamMma «CHEKTpaJbHBIA KJlacC —
CBETUMOCTBY». 3BE3AbI TJIABHOM IMOCIEAOBATEIIBHOCTU. 3aBUCUMOCTh «Macca —
CBETUMOCTBY» I 3BE3J IJIaBHOW IOCIJIEIOBATEIBHOCTH. BHYTpEeHHEE CTpOEHHE



3B€31. COBpEeMEHHbBIE MPEACTABICHUS O MPOUCXOXKJICHUH U 3Bosonuu ConHua u
3BE3]1. DTalbl )KU3HU 3BE3I.

Mineunsiii I[Iyte — nHama [Nanaktuka. Ilonoxenue u nBuxkenue CoJiHIIA B
[Namaktuke. Tunel ranakTuk. PaguoranakTuku U kBasapel. UEpHBIE OBIPHI B AIpax
rajgaKkTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa06ina. PazOeranue rajgakTuk.
Teopus bosnbuioro B3peiBa. PenukroBoe n3inydeHue.

MacmrabHas ctpyktypa Beenennoil. MeTaranakTuka.

Hepeménnpie mpoOiaemMbl aCTPOHOMUMU.

Yuenuuecxkue nabnooenus

HaOmronennst HeBOOPYKEHHBIM TJIa30M C HCIIOJIb30BAaHUEM KOMIBIOTEPHBIX
MPUJIOKEHUI JJIsl ONIpe/IeTICHUS MOJ0KEHUsI HEOECHBIX 00BEKTOB Ha KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be31us1 CEeBEpHOIO MOTYIIAPUS] U SIPKUE 3BE3BL.

Habmronenus B Teneckon Jlynsl, utanet, Miteanoro Ilytw.

O0o0maromuiee NOBTOPEHUE

Ponp ¢u3uku W acTpOHOMUHM B 3KOHOMHUYECKOW, TEXHOJIOTUYECKOM,
COIIMAJILHON M ATHYECKOU chepax AesTEIHbHOCTH YeIOBEKa, POJIb U MECTO (HU3UKU
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHOUN KapTHHE MHpPA, POJib PU3UUECKON TEOPHUH
B (opMupoBaHMM MpeACTaBICHUNH O (PU3NUECKON KapTHHE MHpaA, MECTO
(dbu3uYeCKOl KapTUHBI MUpa B OOIEM PsiTy COBPEMEHHBIX €CTECTBEHHO-HAYUYHBIX
MPEICTaBJICHUHN O IPUPO/IE.

MexnpeaMeTHbIE CBSI3H

N3yuenue kypca ¢usuku 0a3oBoro ypoBHs B 11 kilacce ocyuiecTBisieTcs ¢
YYETOM COAEPKATEIBbHBIX MEXIPEIMETHBIX CBA3CH C KypcaMH MATEMAaTHUKH,
Ouonoruu, XuMuu, reorpaduy U TEXHOJIOTHH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAYy4YHOIO
MO3HAHUS: SBJICHUE, HAy4HbIM (hakT, Tumoresa, (u3udeckas BEJIMYMHA, 3aKOH,
TeopHsl, HAOIIOEHUE, SIKCIEPUMEHT, MOJEITUPOBAHNUE, MOJIEIb, U3BMEPEHHUE.

Mamemamuka: pemwieHHE CHCTEMBI YpPAaBHEHUH, TPUTOHOMETPUUYECKHUE
GyHKUIMUU: CUHYC, KOCUHYC, TAHT€HC, KOTAHI'€HC, OCHOBHOE TPUTOHOMETPUYECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIMUHU HA OCHU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOJIHBIE 3JIEMEHTApHBIX (YHKIMM, MNPU3HAKK MOAOOUS] TPEYTrOIbHUKOB,
OTIpEJICIICHHE TUIONIAIN TUIOCKUX (puryp u o6bEéma Ted.

buonoeusa: »nekTpuueckue SBICHHS B JKUBOW MPUPOJE, KoJieOaTelabHbIC
JIIBUOKEHUS B KMBOM NMPUPOJE, ONITUYECKUE SBJICHUSA B JKMBOU MPUPOJE, ACUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBI.

Xumus: CTPOEHHE aTOMOB U MOJIEKYJ, KPUCTAJUINYECKAsI CTPYKTYpa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUS KPUCTAUIMUECKOW PpEIETKHU, CIEKTPAIbHbBIN
aHaIu3.



leoepaghusi:  MarHuTHBIE TIONMFOCA 3€MJIM, 3aJie)Kd MArHUTHBIX DY,
dhoTochEMKa 3eMHOM IMOBEPXHOCTH, MTPEACKA3aHUE 3EMIICTPSCEHUM.

Texuonocusa: NWHUUA DJIEKTPOIEpENad, TEHEpPATOp IMEPEMEHHOr0 TOKa,
3JEKTPOJIBUTATENb, WHAYKLUHOHHAs II€Yb, pajap, PaauONPUEMHUK, TEIEBU30D,
anTeHHa, teiaedoH, CBY-meub, MPOCKIMOHHBIA aIapar, BOJOKOHHAs ONTHKA,
COJIHEUHas OaTapes.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHA IIPOI'PAMMBLI 110
OU3UKE HA YPOBHE CPEJJHET'O OBIIIEI'O OBPA3OBAHUA

OcBoenne yuebOHOro mpenMera «®Pusnka» Ha YpPOBHE CpeIHEro oOIIero
oOpa3oBaHus (6a30BBI YPOBEHB) JOHKHO 00ECIIEUUTH JOCTHIKEHHUE CIICTYIOITIX
JUYHOCTHBIX, METANPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIbHBIX PE3YIbTaTOB.

JIMUHOCTHBIE PE3YJIBTATHBI

JInyHOCTHBIE PE3yJbTAaThl OCBOEHUSI yUeOHOTO0 npeaMera «Du3nKa» T0IKHBI
OTpakaTb TOTOBHOCTh M CIOCOOHOCTh OOYYarommxcsi PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TMO3UIMENH JUYHOCTH, CHCTEMON II€HHOCTHBIX
OpUEHTAIlMM, TO3UTHUBHBIX BHYTPEHHUX  YOEXKIEHHM, COOTBETCTBYIOUIUX
TPAJUIMOHHBIM I[IEHHOCTSIM POCCHUMCKOTO OOIIECTBA, PACIIMPEHHE KU3ZHEHHOTO
OMbITA U OMbITA ACATEIBHOCTH B MPOLIECCE peaau3allid OCHOBHBIX HaIlPaBIICHHIA
BOCIUTATENIbHOMN JAEATEIILHOCTH, B TOM YUCJIE B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS:

c(hOpMHPOBAHHOCTH TPAXKIAHCKOHN MO3UIINN 00YUaIOMIErocs KaKk aKTUBHOTO U
OTBETCTBEHHOTO WJIE€HA POCCUIMCKOTO OOIIECTBA;

MPUHATHE  TPATUIUOHHBIX  OOIIEYETIOBEYECKUX T'YMAHUCTHYECKUX U
JEMOKPATUYECKUX [IEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO AESTEIbHOCTh B MHTEPECAX TI'PaKIaHCKOIO
OOIIECTBA, y4aCTBOBATh B CAMOYIIPABJICHUH B 00Pa30BaTEIbHON OpraHu3aIliig;

YMEHHUE B3aUMOJEHCTBOBATH C COMAIILHBIMA MHCTUTYTaAMU B COOTBETCTBUH C
X QYHKIUSIMUA U HA3HAYCHUEM;

TOTOBHOCTh K TYMaHUTApPHON U BOJIOHTEPCKOMN AEATEILHOCTH;

2) NaTPUOTUYECKOT0 BOCIIUTAHMS:

c(hOpMUPOBAHHOCTH POCCHUICKOM rpaXxJaHCKOM UJICHTUYHOCTH,
NMaTpUOTU3MA;

[IEHHOCTHOE OTHONIIEHHWE K TOCYJIapCTBEHHBIM CHMBOJIAM, JAOCTHXKEHUSIM
POCCUNCKHUX YUEHBIX B 00J1aCTH (PU3UKU U TEXHUKH;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCTIUTAHUSA:

c(hOpMUPOBAHHOCTb HPABCTBEHHOT'O CO3HAHMUSI, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTh OIICHUBATh CHUTYAIlMI0 W MPUHUMATh OCO3HAHHBIE PEIICHHS,
OPUEHTHUPYACh HAa MOPaJIbHO-HPAaBCTBEHHBIE HOPMbI U IIEHHOCTH, B TOM YHKCIIE B
JIESITEILHOCTH YUYEHOIO;

OCO3HAHUE JIMYHOTO BKJIaja B MOCTPOCHUE YCTOMUUBOTO OYIyIIETO;

4) 3cTeTH4€eCKOr0 BOCIIUTAHMS:

ACTETUYECKOE OTHOILIEHHE K MUPY, BKIIFOUAsi 3CTETUKY HAyYHOTO TBOPYECTBA,
MPUCYIIETO GU3NUECKON HAyKe;



5) TpyA0BOr0 BOCIIMTAHUSA:

MHTEpPEC K pa3InyHbIM cdepaMm NnpodhecCHOHAIBHON ACSTENbHOCTH, B TOM
YHCJie CBSI3aHHBIM C (PU3UKOM U TEXHUKOM, YMEHHE COBEPIIaTh OCO3HAHHBIN BHIOOD
Oynyuieit mpodeccuu U peaan3oBbIBaTh COOCTBEHHbIC KU3HEHHBIE TIIaHbI;

TOTOBHOCTh M CIIOCOOHOCTh K 00pa30BaHUIO U CaMOOOPa30BaHUIO B 00JACTH
(bU3HUKY HA TIPOTSHKEHUN BCEH KU3HH,

6) 3K0JI0TrN4eCKOro BOCIIUTAHMSA:

c(OPMHPOBAHHOCTh 3KOJOTHUYECKOW KYyJIbTYpbl, OCO3HAHHE TJI0OAIBHOIO
XapakTepa SKOJOTHUECKUX MpoOIeM;

IJIAHUPOBAHUE M OCYLIECTBIICHHUE JICHCTBUN B OKPYKAIOLIEH CPEJIE HA OCHOBE
3HAHHU LEJIeH YCTOWUYUBOIO Pa3BUTHUs YEJIOBEYECTBA;

paclIMpeHne OMNbITa ACATEIBHOCTH JKOJOTUYECKOW HAIPaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOI'0 NO3HAHUS:

c(OpMHPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHA (PU3NYECKON HAYKHU;

OCO3HAaHHWE IIEHHOCTH HAy4YHOM JEATEIIbHOCTH, TI'OTOBHOCTH B IIPOLECCE
u3ydeHus:  (QU3HKKA ~ OCYHIECTBJISATH  NPOEKTHYHO U HCCIEI0BATENHCKYIO
JEeSITENbHOCTh MHIWBUIYAIbHO U B TPYIIIE.

METAINIPEIMETHBIE PE3YJIBTATbBI

Ilo3HaBaTe/ibHBbIE YHUBEPCAJIbHBbIE y4eOHbIE 1eHCTBUS
ba3oBble JJornueckue aAeicTBUs:
CaMOCTOSITEILHO  (OpMyIMpOBaTh W aKTyaJIM3UpPOBaTh  MPOOJIEMY,
paccmaTpuBaTh €€ BCECTOPOHHE;
ONPENICNIATh LEMU JACATCIBHOCTH, 3aJaBaTh IAPAMETPbl M KPUTEPUU HX
JIOCTHIKCHMS,
BBISIBJIATH ~ 3aKOHOMEPHOCTM W MPOTHUBOPEYMSI B  PacCMATPUBAEMBIX
(UBUYECKUX SABJICHUSX;
pa3pabaTpiBaTh IUTAH PEMICHUS TPOOJIEMBI ¢ YU4ETOM aHaIn3a HMEIOITUXCS
MaTEPUAIBHBIX U HEMATEPUATILHBIX PECYPCOB;
BHOCUTH KOPPEKTUBHI B JICSITEILHOCTD, OLICHUBATh COOTBETCTBUE PE3YJILTATOB
L[EJIIM, OLIEHUBATh PUCKH MOCIEACTBUMN AEATEIbHOCTH,
KOOPJIMHUPOBaTh W  BBHINOJHATH pabOTy B  YCIOBHSX  peajbHOTO,
BUPTYaJIbHOTO U KOMOMHUPOBAHHOT'O B3aUMOJICHCTBUS,
Pa3BUBATh KPEATUBHOE MBIILJICHUE MPU PEIICHUN KU3HEHHBIX POOJIEM.
ba3oBble ucciieoBaTe/IbCKHe AeiiCTBUA:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIIFOYEBBIMU NOHATUSMH U METOJAMU
(bu3HUecKoi HayKu;



BJIa/IETh HaBbIKAMH y4eOHO-HCCIIEI0BATEIbCKON U MPOEKTHON JEATEIbHOCTH
B 00nacTu (pU3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbBHOMY MOHUCKY
METOJIOB peuieHusl 3a/iad (U3MYECKOro COJIepKaHUs, MPUMEHEHHUIO Pa3IudHbIX
METO/I0B [TO3HAHHS;

BJIAJECTh BHJAMHM JEATEIBHOCTH IO IIOJYYEHUIO HOBOIO 3HAHUS, €ro
UHTEPIIPETAllNY, MPeoO0pa3OBaHUIO M NPUMEHEHUIO B pPa3IMYHBIX Y4eOHBIX
CUTYalIUsIX, B TOM YHCJIE TIPU CO3/IaHUU YUYEOHBIX MPOEKTOB B 00JACTH (PUBHKHU;

BBISIBJISITh [IPUYMHHO-CJIEJACTBEHHBIE CBSI3M W aKTyaJlM3MpPOBaTh 3ajaavy,
BBIJIBUTaTh THUIOTE3y €€ pElIEHUs, HAXOAWTh apryMEHTBhI U1 JI0OKa3aTesIbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh [apaMeTPbl U KPUTEPUU PELICHMUS;

aHAIM3UPOBATh TIOJYYEHHbIE B XOJAE pEIIEHUs 3aJaud pe3yJIbTaThl,
KPUTHUYECKU OLICHUBATh UX JOCTOBEPHOCTH, IPOTHO3UPOBATh U3MEHEHHE B HOBBIX
YCIIOBHSIX;

CTaBUTb M (OPMYJIMPOBATh COOCTBEHHbIE 3aJaud B 00pa30BaTENIbHOM
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yUYeHUH (PU3UKH;

JIaBaTh OLIEHKY HOBBIM CUTyallUsIM, OLICHUBATh TPUOOPETEHHBIN OIIBIT;

yMETb NEPEHOCUTh 3HaHUS 1O (uU3MKe B NPAKTHUECKYIO 00JIacTh
KU3HEAEATEIbHOCTH;

YMETh UHTErPUPOBATh 3HAHUSA U3 PAa3HBIX MPEIMETHBIX 00JIacTel;

BBIJIBUTaTh HOBBIE UJIEH, IIPEJIaraTh OPUTrMHAIbHBIE MOAXOAbI U PEILICHHUS;

CTaBUTb IPOOJIEMBI U 3a/1a4H, TOITyCKAIOIINE aJIbTEPHATUBHBIEC PEILLICHUS.

Pa6ora ¢ undpopmanmeii:

BJIAJETh HABBIKAMU MOJy4YeHUs] WH(POpMaluu (U3HUUECKOTO COAEPKaHUS U3
MCTOYHHUKOB PA3HBIX THUIIOB, CAMOCTOATENIBHO OCYLIECTBISATh IOWCK, aHaJIM3,
CHUCTEMAaTU3alUI0 M HHTEPIpPEeTalni0 MHPOPMAlMU pa3IMYHBIX BHUIOB U (opm
IpECTaBICHNUS;

OLICHMBATh JIOCTOBEPHOCTh HHPOPMALIUU;

UCIIOJIb30BaTh  CPEACTBa MH(OPMAIMOHHBIX M  KOMMYHHUKAI[MOHHBIX
TEXHOJIOTUIA B PELIEHWN KOTHUTHBHBIX, KOMMYHHKAaTUBHBIX U OpPraHU3alMOHHBIX
3aJa4 € COOJIIOJIGHMEM TpeOOBAaHUN OJPrOHOMHMKH, TEXHUKM O€30I1acHOCTH,
TUTUEHBI, pPEecypcocOepeKeHHsl, TMPABOBBIX W  OATUYECKUX HOPM, HOPM
nH(pOpMAIIMOHHOM 0€30MaCHOCTH;

CO3/1aBaTh TEKCThl (U3MYECKOTO COAEpX aHHUs B pa3IMUHBIX (opMmaTax C
y4€TOM Ha3zHaueHUs UHPOpPMAIMK U LIEJIEBOM ayIUTOPUH, BbIOUpas ONTUMAJIbHYIO
(bopMy IpeACTaBICHUS U BU3yaIU3alUH.

KoMMyHuKaTHBHBIE YHHBePCATbHbIE YUeOHbIE TeliCTBHUSI:
OCYIIECTBJIATH OOIIEHUE HA YPOKaX (PU3UKHU M BO BHEYPOUHOH ACATEIBHOCTH;
pacmo3HaBaTh TMPEANOCHUIKA  KOH(MIMKTHBIX CHUTyallud ¥ CMSATYaTh
KOH(DIIUKTHI;



pPa3BEPHYTO M JIOTMYHO M3JIaraTb CBOKO TOYKY 3PEHHUS C HCIIOJIb30BaHUEM
A3BIKOBBIX CPEJICTB;

MIOHUMATh W HCHOJIb30BaTh MPEUMYIIECTBA KOMAaHIHOW WM WHIAWBHIYaJIbHOU
paboThI;

BbIOMpaTh TEMAaTUKy M METOJbl COBMECTHBIX JCUCTBUU € y4€TOM OOIIHUX
MHTEPECOB U BO3MOKHOCTEN KaXKI0T0 YJIEHA KOJIJIEKTUBA;

IIPUHAMATh  LEJIM COBMECTHOM  JEATEIbHOCTH, OpPraHU30BBIBATH W
KOOPJIMHUPOBATh ACUCTBUA MO €€ NOCTHKEHHUIO: COCTAaBIISITh IUIAH JCUCTBUM,
pacnpenensaTe polM € YYETOM MHEHHHA YYaCTHUKOB, OOCYXJAaTh pPE3yJIbTATHI
COBMECTHOM paboOThI;

OLICHMBATh KayeCTBO CBOETO BKJIAJa M KaXJOr0 YYaCTHHMKAa KOMaHIbl B
o0l pe3yJsbTat 1o pa3pabOTaHHBIM KPUTEPUSIM;

[peajaraTb HOBBIE IIPOEKTHI, OLIEHMBaTh HWJEW C NO3ULUUU HOBH3HBI,
OPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUMMOCTH;

OCYILLECTBJISITh TO3UTUBHOE CTPATErMYECKOE TOBEAEHUE B PA3TUYHBIX
CUTYALMSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHNE, ObITh MHULIUATUBHBIM.

PerynsiTuBHbBIE YHMBepcaJbHbIe Y4eOHbIe NeiCTBHUSA
Camoopranusanus:

CaMOCTOSITENIFHO OCYILECTBJISTh MO3HABATEIbHYIO JEATEIBHOCTh B 00JIACTH
GU3MKK W acCTPOHOMHUH, BBISBISATH MPOOJEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBCHHBIC 3aJ1aUH;

CaMOCTOATEJILHO COCTABJIAITh IUIAH PEIIEHUS PACYETHBIX M KaYECTBEHHBIX
3aJa4, IJIaH BBIOJIHEHUS TPAKTUUYECKON pabOThl ¢ yUETOM MMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOXKHOCTEH W MIPEANOYTCHUI;

JIaBaTh OLIEHKY HOBBIM CUTYalUsIM;

pacIIMpATh paMKH Y4EOHOI0 MpeaMeTa Ha OCHOBE JIMYHBIX MPEANOYTEHUN;

JienaTh OCO3HAHHBIM BBIOOp, apryMEHTHUpOBaTh e€ro, OpaTh Ha ce0s
OTBETCTBEHHOCTb 32 PEILLIECHUE;

OLICHMBATh NPUOOPETEHHBIN OTIBIT;

cioco0cTBOBaTh (DOPMHUPOBAHHUIO W TMPOSBICHUIO SPYIUIMH B 00JIaCTH
(bU3HUKH, TOCTOSIHHO TIOBBIIIATH CBOM 00pa30BaTEIbHBIN U KYJIbTYPHBIA YPOBEHb.

CaMOKOHTPOJIb, SMOIMOHAJIbHbIH HHTEJJIEKT:

JIaBaTh OLIEHKY HOBBIM CHUTYallUsiM, BHOCUTh KOPPEKTUBBI B JI€ATEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEIISIM;

BIAJCTh HABBIKAMH  TIO3HABATEIHHOM  pedUieKCMW  KaK  OCO3HAHMS
COBEpIIAEMBIX JICMUCTBUA M MBICIHUTENIBHBIX MPOLUECCOB, HX PE3YJIbTATOB H
OCHOBAHU;

UCTIOJIb30BaTh MPUEMBI periekcrun JUis OLEHKH CUTYallud, BEIOOpa BEpHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOEBPEMEHHO MPUHUMATH PEHICHUS MO0 HUX
CHIDKEHHUIO;

NPUHUMATh MOTHBBI W apryMEHTBI JPYTHX IIPH aHAM3E pe3yIbTaToOB
JeSITeNIbHOCTH;

MPUHUMATh Ce0sl, TOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA,;

NPUHAMATh MOTHUBBI W apryMEHTHl JPYTHX TIpH aHaIu3e pe3ybTaToB
JeSITeIbHOCTH;

MPU3HABATh CBOE MPABO M MPABO APYTUX HA OMIHOKH.

B mpornecce qocTwKeHUsS JTUYHOCTHBIX PE3YyJbTaTOB OCBOCHUS MPOTPAMMBI
mo ¢u3uKe A YPOBHA cpeaHero oOmero oOpa3oBaHUsS y 0O0yYarommuXxcs
COBEPIIICHCTBYETCS HMOIIMOHAIIbHBIH HWHTEJUICKT, TIPEAIOJIar afo I
c(hOpMUPOBAHHOCTb:

CaMOCO3HaHMS, BKIIFOYAIOIIETO CIIOCOOHOCTh MOHUMATh CBOE SMOIIMOHATHHOE
COCTOSIHWIE, BUICTh HaIPaBICHUS Pa3BUTHs COOCTBEHHON 3MOITMOHATIBLHOU CQEPHI,
ObITh YBEPEHHBIM B ce0€;

CaMOpPETYJIMPOBAHMS, BKIIOYAIONIETO CaMOKOHTPOIb, YMEHHE NPUHUMATh
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHME, CIOCOOHOCTh aJanTHUPOBATHCS K
HYMOIMOHAIEHBIM H3MEHEHHSIM U TIPOSBIISATH THOKOCTH, OBITH OTKPBITBIM HOBOMY;

BHYTPCHHEH MOTHBAIH, BKIIOYAOIICH CTPEMIICHUE K JOCTHIKCHHIO IIEIH |
yCcrnexy, ONTHMHU3M, WHUIMATHUBHOCTh, YMEHHE IEHCTBOBATh HMCXOJS W3 CBOMX
BO3MOKHOCTEH;

OMIIATHH, BKIIOYAIONIICH CTIOCOOHOCTh MOHMMATh AMOIIMOHAIIEHOE COCTOSTHUE
JIPYTUX, YYUTHIBATH €r0 TPH OCYIIECTBICHUH OOIICHUSA, CIIOCOOHOCTh K
COUYBCTBHIO M COTIEPEKUBAHUIO;

COIMAJIHBIX HABBIKOB, BKITFOUAIONIUX CIOCOOHOCTH BBICTPAUBATh OTHOIIICHUS
C IpYTUMH JIFOJIbMH, 3a00TUTHCS, IPOSIBIIATH HHTEPEC U pa3pemniaTb KOHQIUKTHL.

HNPEAMETHBIE PE3YJIbTATDI

K koniy oOyuenuss B 10 kjacce mnpeaMeTHbIE pe3ysibTaThl Ha 0a30BOM
YPOBHE JIOJDKHBI OTpaXkaTh CPOPMUPOBAHHOCTH Y OOYHAIOIINXCS YMEHUN:

JEMOHCTPUPOBATh Ha TMpUMEpax Pojb U MecTo (Pu3uku B (HOPMUPOBAHHUH
COBPEMEHHOW HAay4yHOW KAapTUHBI MHUpPA, B PAa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKOU IEATEIIBHOCTH JIFOAEH;

YUYUTHIBATh TPAHUIBI TPUMEHEHUS W3YYEHHBIX (U3HUECKUX MOJIEIICH:
MaTepHalibHasl TOYKa, MHEPIUMaIbHas cucTeMa OTcuéra, abCOMIOTHO TBEPOE TEIIO,
WJICATIbHBIN Ia3, MOJECIA CTPOCHUS Ta30B, KUIKOCTEW U TBEPABIX TEJI, TOUYECUHBIN
AIEKTPUUYECKUH 3aps]l IPU pelieHur (PU3NUECKUX 3a/1a4;

pacno3HaBaTh (pu3MYECKue SABJICHUS (MIPOIECCHI) U OOBSICHATh MX HA OCHOBE
3aKOHOB MEXAaHUKH, MOJIEKYJISIPHO-KMHETUYECKOM TEOPUM CTPOCHHS BELIECTBA U



JIEKTPOAVMHAMUKHU:  PAaBHOMEPHOE M PAaBHOYCKOPEHHOE  IPSIMOJIMHEHHOE
JIBIKEHUE, CBOOOJHOE TaJieHue TeJ, ABWKEHUE [0 OKPYKHOCTH, WHEpIuS,
B3auMoJielicTBue Tel, nuddys3us, OpOyHOBCKOE IBUKEHHUE, CTPOCHHUE JKUJKOCTEH
U TBEPABIX TEJ, U3MEHEHUE 00BbEMA TEJ IPU HAIPEBAHHUHM (OXJIAXKIEHUH ), TETIIOBOE
paBHOBECHUE, UCIIAPEHHE, KOHACHCALWs, IUIABICHUE, KPUCTAIUIM3ALMsA, KUIICHUE,
BJI&YKHOCTbh BO3/1yXa, MOBBIIICHUE JABJICHUS T'a3a MPHU €ro HarpeBaHUU B 3aKPHITOM
COCylle, CBSI3b MEXKAY I[apaMEeTpaMH COCTOSIHMSL Ta3a B  M30IpoIeccax,
ANEKTpU3aLMs TEJl, B3aUMOACHCTBHE 3apSAI0B;

OINKCHIBAaTh MEXAHUYECKOE IBUKEHHE, WCIOJb3Yys (PU3MUECKHE BETUUYHMHBI:
KOOpAWHATa, NyTh, MNEPEMENIEHUE, CKOPOCTh, YCKOPEHUE, Macca Tella, CHUJa,
HUMITYJIbC T€JIa, KUHETUYECKAS DHEPTHs], NOTCHUMAIbHAs dHEPrUs, MEXaAHUYECKas
paboTa, MeXaHM4YecKash MOIIHOCTb; NPH ONUCAHUU NPABWIBHO TPAKTOBATh
(Gu3NYECKUi CMBICT HCIOJB3YEMBIX BEJIUYUH, WX OOO3HAYEHUS W EIUHMIIBI,
HaXOJUTh (OPMYJIbI, CBS3BIBAIONINE JAHHYIO (PU3MUECKYIO BEIIUYUHY C JAPYTHUMH
BEJIMYMHAMU;

ONMCHIBATh H3YyYECHHBIE TEIUIOBBIE CBOMCTBA TEN W TEIUIOBBIE SIBICHMS,
UCTIONBb3ysl (U3MYECKHE BEIUYMHBL: JaBJICHUWE Tas3a, TemIepaTypa, CpemaHss
KMHETUYECKAsI SHEPrUs XaOTHYECKOIO0 JABHUKEHHS MOJIEKYJ, CPEAHEKBaAPATHYHAS
CKOPOCTh MOJIEKYJI, KOJMUYECTBO TEIUIOThI, BHYTPEHHssI 3HEprusi, padbora rasa,
KO3((PUIMEHT TMOJE3HOr0 JEWCTBHS TEIJIOBOTO JBUraTeNs; MpPU OMHCAHHUH
IPaBWJIBHO TPAKTOBAaTh (PU3WYECKUH CMBICI HCIOJIBb3YEMbIX BEJIMYUH, UX
00O3HAaUeHUsT W EAWHMIIBI, HaXOAuTh (GOPMYJIbl, CBA3BIBAIOLIUE JAHHYIO
(U3HYECKYI0 BEIUYHUHY C IPYTUMH BEIIMYMHAM;

ONMCHIBATh U3YYEHHBIE MIEKTPUUECKUE CBOKCTBA BEIIECTBA U DJIEKTPUUECKUE
SBJIEHUS (IIPOLIECCHI), UCTIONB3Ysl (PU3NYECKUE BEITUUMHBL: SJICKTPUUECKUN 3aps,
ANEKTPUYECKOE MOJIE, HANPSKEHHOCTD MOJISI, HOTEHIMAJ, Pa3HOCTh MMOTEHIINAJIOB;
Ipy ONHCAHUM TPABWIBHO TPaKTOBAaTh (PUIMYECKUNA CMBICT HCHOJIb3YEMbIX
BEJIWYNH, MUX OOO3HAYEHHS M E€IUHULBI; YKa3blBaTh (POPMYIIbI, CBSA3BIBAIOIIME
JaHHYIO (PU3MUECKYIO BETUUUHY C IPYTMMH BETUUMHAMU;

aHANM3UPOBATh (PU3UYECKHUE IMPOIIECCHl U SIBJICHUS, UCIOJB3Yys (pu3nyeckue
3aKOHBI Y IIPUHLIUIIBL: 3aKOH BceMUpHOro tsarorenus, I, II u 111 3akonsr HeroToHa,
3aKOH COXPaHEHHsT MEXAaHMYECKOM DJHEPrUH, 3aKOH COXPAHEHUS MMITYJIbCa,
INPUHIUI CYNEPIO3ULIUA CHJI, IPUHIMUI PABHONPABHUS HHEPLHUAIBHBIX CHCTEM
OTCU€Ta, MOJEKYJISAPHO-KMHETUYECKYIO TEOPUIO CTPOEHHS BELIECTBA, Ta30BBIC
3aKOHBI, CBS3b CPEAHEN KMHETUYECKOW SHEPIUU TEIJIOBOTO JBHKEHHUS MOJIEKYJH C
a0COJIFOTHOM TeMmepaTypoH, MEepBbIM 3aKOH TEPMOJUHAMUKH, 3aKOH COXPaHEHMUS
DIIEKTPUYECKOro 3apsiaa, 3akoH KysloHa, mpu 3TOM pasnuyaTh CIOBECHYIO
(bOpMYIUPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIPAXKEHUE U YCIOBUs (TpaHULIBI,
00J1aCTH) MPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAaIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOWCTB; pa3auyarh yCJIOBHsS UX O€30MACHOTO MCIIOJIb30BAaHUS B
MOBCEJIHEBHOM KU3HU;

BBIMIOJHATh JKCHEPUMEHTHI IO HCCIENOBAaHUIO (DU3MUECKHX SIBICHUN U
IPOLECCOB C HCMOJIb30BAaHUEM TMPSAMBIX M KOCBEHHBIX H3MEpPEHUIl, MPH 3TOM
dbopMmynupoBath MpobieMy/3ailady M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOupaTh YCTaHOBKY M3 MpPEUIOKEHHOTO O0OpYyJIOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpOBaTH BBIBO/IHI,

OCYILECTBIISAThH NMPSMbIE U KOCBEHHBIE U3MEpPEHUsI (PU3NYECKUX BEIUUUH, PU
ATOM BBIOMPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHUS M MCIOJIb30BATh W3BECTHBIC
METO/bI OLIEHKU ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIIEIOBATh  3aBUCHUMOCTH  MEXIy  (PU3MYECKMMH  BEITUYMHAMU  C
WCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUH, MPU 3TOM KOHCTPYHPOBATh YCTaHOBKY,
buKcHpoBaTh PE3yNbTaThl MOJYYECHHOM 3aBUCUMOCTH (DM3MYECKUX BEJIMYMH B
BU/JIE TAOJIUII U TPpapUKOB, A€NaTh BEIBOABI MO pe3yJIbTaTaM UCCIIEeI0BaHNUS;

coOJro1aTh MpaBmiia 0E30MacHOr0 TpyAa MPU MPOBEACHUU HCCIEIOBaHUN B
paMKax y4eOHOro SKCIIEpUMEHTa, Yy4eOHO-MCCIIENOBATENbCKON M IMPOEKTHON
NESATEIPHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB U JaOOPATOPHOTO
o0opy10BaHUS;

pemarb pacy€THhle 3aJadyd C SIBHO 3aJaHHOM (PU3MYECKOW MOJEINbIO,
UCTOJB3Ys (PU3MUECKUE 3aKOHBI U IPUHIIMIIBI, HA OCHOBE aHAJIN3a yCIIOBUS 3a]1a4uu
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIBI,
HEOOXOUMBbIC ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHWBATH PEATBHOCTD
MOJTy4YE€HHOTO 3HaUeHUs (PU3UYECKOMN BETUIHHBI;

penaTh Ka4eCTBEHHBIE 3a/1a4U: BHICTPAUBATh JIOTUYECKH HEMPOTUBOPEUHUBYIO
HEMOYKY PACCYXKICHUN C OMOpoil Ha M3Y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU U
dbuzuYecKue sIBJICHNUS,

UCTIONB30BaTh  MPH  pPEIIEHWH  y4eOHBIX  3a7ad  COBPEMEHHBIE
nH(OPMAITMOHHBIE TEXHOJIOTHH JIJIS TMOWCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEJICTaBIICHUsS Y4eOHON M HAyYHO-TIOMYJISIpHOU MH(OpMAIU, TOTYYSHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTHIECKH aHATTU3UPOBATH MOTydaeMyto HHPOPMAITHIO;

NPUBOJIUTH MPUMEPHI BKJIaJIa POCCUICKUX U 3apyOEKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, OOBSCHEHHE TIPOIECCOB OKPYXKAIOUIETO MHpa, B PAa3BUTHE
TEXHUKU U TEXHOJIOTHU;

UCTIONb30BaTh TEOPETUYECKHE 3HAHUS MO (pU3MKe B MOBCEIHEBHON KU3HU
JUIsl o0ecrieyeHus: 0€30NacCHOCTH MpU OOpaIlEeHuU ¢ MPUOOpaMu U TEXHUYECKUMU
yCTPOMCTBAMHU, ISl COXPAaHEHUS 3/I0POBbS U COOIOJCHHSI HOPM IKOJIOTUYECKOTO
MOBEJICHUS B OKPY>KaloIlel cpejie;



paboTaTh B TpyINIle C BBIMOJHEHUEM PA3THYHBIX COIUAIBHBIX POJIEH,
IUTAHUPOBATh PabOTy TPYNIbl, PAIMOHAIBHO pacHpelesTh O0O0S3aHHOCTH W
IUIAHUPOBATH JIESATEILHOCTh B HECTAHAAPTHBIX CUTYalUsX, aJleKBaTHO OLIEHUBATh
BKJIAJT K&KJIOT0 U3 YYaCTHUKOB I'PYMNIIbl B PEIICHUE pACCMaTPUBAEMOM TPOOIEMBI.

K xoniy oOyuenuss B 11 kjacce mpeaMeTHbIC pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaXkaTh CPOPMUPOBAHHOCTD Y OOYHAIOIINXCS YMEHUM:

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MecTO (PU3MKU B (HOPMUPOBAHUU
COBPEMEHHOM HAy4YHOW KAPTHHBI MHUpPA, B PA3BUTHUM COBPEMEHHOM TEXHUKU H
TEXHOJIOTUH, B NPAKTUYECKON AEATEIBbHOCTU JIFOAEH, LIEJIOCTHOCTh U €IUHCTBO
(bu3HYecKoi KapTUHBI MUDPA;

VYUTBHIBATh TPAHUIIBl TPUMEHEHHUS] H3YUYCHHBIX (PU3UYECKUX MOJICIICH:
TOYEYHBIN 3JEKTPUUECKUI 3apsij, JIy4Y CBETa, TOUCUHBI NCTOYHHMK CBETA, A/IepHas
MOJIeNIb aTOMa, HYKJIOHHAs MOJENb aTOMHOTO SiApa NpH PelieHuHu (HU3NIECKUX
3a/1ay;

pacno3HaBaTh (pU3MUYECKUEe ABJICHUS (MPOILECChl) U OOBACHATh UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DPM3HMKH: 3JIEKTPUUYECKAS] TPOBOJIUMOCT,
TEIJIOBOE, CBETOBOE, XMMHMYECKOE, MarHUTHOE JIEMCTBHS TOKA, B3aUMOJCICTBUE
MAarHuTOB, JJICKTPOMAarHuTHasT WHAYKUWSA, JEHUCTBUE MArHUTHOIO TMOJiA Ha
MPOBOJHUK C TOKOM W JBWXKYIIMWCS 3apsij, 3JIEKTPOMAarHUTHBIE KoJieOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPACHPOCTPAHEHHE CBETA, OTPAKEHHE, MPEIOMIICHUE,
uHTepdepeHus, audpakuus W TNONApU3alMs CBETa, JHUCIEPCUS CBETa,
dbotoanekTpudeckuit 3pdext (pororddekrt), cBeToBOE NaBlieHUE, BOZHUKHOBEHHE
JMHENYaToro CIEeKTpa aroMa BOJOpPOAa, €CTECTBEHHass W HCKYCCTBEHHas

pPaaAnOaKTUBHOCTD,
OIINCBIBATh H3YYCHHBIC CBOMCTBA BCIICCTBA (BHGKTpI/I‘-ICCKI/Ie, MAarouTHBIC,
OIITHYCCKUC, QJICKTPUICCKYIO IMPOBOAUMOCTD Pa3JINYHbIX CpGI[) )51

AIIEKTPOMArHUTHBIE SIBJIEHUSA (MPOLECCHI), HCHONB3Yyd (U3UUECKUE BEIUYUHBI:
DIEKTPUYECKUN 3apsif, CHJIa TOKA, JJIEKTPUUYECKOE HANPSIKEHUE, DJIEKTPUUYECKOE
COIPOTUBIICHUE, Pa3HOCTh MOTEHILIMAJTOB, AJIEKTPOJBIKYILAs CUia, paboTa TOKa,
MHIYKIUS MAarHUTHOTO Imousi, cwia Amnepa, cwia JIopeHua, WHIYKTHBHOCTB
KATYIIKW, DHEPrus JJIEKTPUYECKOTO W MArHUTHOIO IOJEH, MEPUOJ M YacToTa
KoJeOaHuii B KoyeOaTeIbHOM KOHTYpe, 3apsii M Cuja TOKa B Ipolecce
TFApMOHMYECKUX D3JEKTPOMAarHUTHBIX KojeOaHuM, (OKyCHOE pacCTOsHUE U
ONTUYECKasl Cuja JIMH3bI, NPU OMNHCAHUM NPABUIBHO TPAKTOBATh (PU3MUECKUM
CMBICJI HCIOJIb3YEMBIX BEIUYMH, HMX OOO3HAUYE€HHUs] M €IUHMIIbI, YKa3blBaTh
(GopMysbl, CBA3BIBAIOLIME JAHHYIO (PHU3MYECKYI0 BEIUYUHY C JAPYTHUMH
BEJINYMHAMU;

ONMCBHIBATh H3YyYEHHBIE KBAHTOBBIE SBJICHUA W IPOLECCHI, HCIOJIb3Ys
(bu3MYEeCKUEe BEJIMYUHBI: CKOPOCTh AJIEKTPOMArHUTHBIX BOJIH, JUIMHA BOJHBI U



94acToTa CBETa, PHEPTUS M UMITYJIbC (DOTOHA, TIEPHO/T MOTypacnaga, YHEPTUs CBS3H
aTOMHBIX SIZIEpP, TPU OMUCAHWUU MPABUIBLHO TPAKTOBaTh (HU3UUECKUN CMBICIH
HCIIOJB3YEMBIX BEJIUYUH, MX O0O3HAYEHUS U EIUHHUIIBI, YKa3bIBaTh (HOPMYIIHI,
CBSI3bIBAIONIME JIaHHYI0 (U3UYECKYIO BEJIMYMHY C JAPYTUMU BeJIWYHMHAMH,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUIHHBL;

aHANM3UPOBATh (PU3UYECKHUE MPOIIECCHl U SIBJICHUS, UCIOJB3Ys (pu3nyeckue
3aKOHBI U MPUHLMIBL: 3aKOH OMa, 3aKOHBI MOCIEI0OBATEILHOIO U MAPAILICIBHOTO
COEMHEHUSI MPOBOJHUKOB, 3akOoH Jlxoyns—JIeHna, 3aKOH 3JIEKTPOMArHUTHOM
WHYKINH, 3aKOH MPSMOJUHEUHOTO0 PAaCIPOCTPAHEHUS! CBETA, 3AKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETa, ypaBHeHUE DiHIITeHHa mns pororddekra,
3aKOH COXPAHEHHUSI DHEPruH, 3aKOH COXPAHCHUS HUMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOrO 3apsiia, 3aKOH COXPAHEHUsS MACCOBOrO YHCIA, MOCTyJathl bopa,
3aKOH PaJIMOAKTUBHOTO PACIMajia, Py STOM pa3iudarh CIOBECHYIO (DOPMYITUPOBKY
3aKOHA, €ro MaTeMaTHYEeCKOE BBIPAXKEHHWE U YyCIOBUA (TpaHMIlbl, O0OJACTH)
MIPUMEHUMOCTH;

OMPENENATh HAMPABJICHUE BEKTOPA UHIAYKIIMM MAarHUTHOTO MOJISI TPOBOIHUKA
C TOKOM, cuiibl Amriepa u cuibl JlopeHna;

CTPOUTh U OIHMCHIBATh H300paXEHHE, CO3/1aBAEMOE IUIOCKUM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOJIHATh JKCIEPUMEHTHI MO HCCIEIOBAHUIO (U3UYECKUX SIBICHUM U
MPOILIECCOB C HCIOJIb30BAaHUEM IMPAMBIX W KOCBEHHBIX HW3MEPEHUIl: MpPU HTOM
dbopmynupoBath MpobieMy/3alady M TUIOTE3y Y4eOHOro HSKCIEpPUMEHTA,
coOUpaTh YCTAaHOBKY M3 MPEIJI0KEHHOTO OOOpYJOBaHUS, MPOBOJIUTH OMBIT U
bopMyIHpOBaThH BIBO/IHI,

OCYIIECTBIISATh MPSAMbBIC M KOCBEHHBIE M3MEPECHHS (PU3NUECKUX BEIUYUH, TIPH
TOM BBIOMPATh ONTUMAJBHBIN CIIOCOO HM3MEPEHHS M MCIOJIb30BAaTh W3BECTHBIC
METObI OLIEHKH ITOTrPEIHOCTEN U3MEPEHNUN;

UCCIEI0OBATh 3aBUCUMOCTH (DU3MYECKUX BEIMYUH C HUCIOJIb30BaHUEM
OPSMBIX HM3MEPEHHWIl: TMPU OSTOM KOHCTPYHPOBATh YCTAaHOBKY, (DUKCHUPOBATH
pE3yNbTAaThl MOTYYEHHON 3aBUCUMOCTH (PU3MYECKHX BEJIMYMH B BUJE TAOJIHIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 Pe3yJIbTaTaM UCCIICIOBAHMUS;

coOJro1aTh MpaBmiia 0E30MacCHOr0 TpyAa MpPU MPOBEACHUU HCCIEIOBaHUN B
pamMKax ydeOHOTO OJKCIEPUMEHTa, Yy4eOHO-MCCIEOBATEIIbCKONM U TMPOEKTHOMN
NESATEILHOCTH C HMCIOJIb30BAHUEM H3MEPUTENBHBIX YCTPONCTB M JaOOPATOPHOTO
o0opy10BaHUS;

pemarb pacy€THhle 3aJadyd C SIBHO 33JaHHOM (PUM3MYECKOW MOJEINbIO,
UCTIOJIb3Ysl (PM3MYECKUE 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a yCIOBUS 3aja4H
BBIOMpATh (PU3UYECKYI0 MOJEIb, BBIACIATh (PU3NYECKUE BEIUYUHBI U (HOPMYJIBI,



HEOOXOJUMbIE JUIsl €€ pellleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATbHOCTD
MOJyYE€HHOT0 3Hau€HUs (PU3NYECKOMN BETNUUHBI;

pemaTh Ka4ECTBEHHBIE 33/1a4l: BBICTPAUBATh JOTUYECKU HENPOTUBOPEUUBYIO
LIETIOYKY PACCYKIECHHM C OMOpPOM Ha HM3y4YEHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKHE SIBICHNUS,

UCIOJB30BaTh  MpPU  pPEIIEHUH  y4yeOHBIX  3aJa4  COBPEMEHHbIE
MH(OPMAIMOHHbIE TEXHOJIOTHH I MOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUU
Y TPECTaBIICHNUs YYEeOHON M HAyYHO-NOMYJISIPHOW MH(pOpMaLUU, NOJTyYEHHOU U3
pa3IMYHBIX UCTOYHUKOB, KPUTUUECKH aHAJTU3UPOBATH MOJIydaeMyt0 HHPOPMAIHUIO;

OOBSICHATh NPUHLMIBI JEHCTBUS MAalIMH, NPUOOPOB U TEXHUUYECKUX
YCTPOMCTB, pa3inyaTh yCIOBUA UX 0€30MaCHOI0 MCIOJIb30BAaHUSI B TOBCEAHEBHOM
JKU3HU;

IPUBOJUTH MPUMEPHI BKJIaJ]a POCCUICKUX U 3apyOeKHBIX yUEHBIX-(U3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE IPOILIECCOB OKPY’KAIOLIETO MHpa, B pa3BUTHE
TEXHUKHU U TEXHOJIOTUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHHUS MO (PU3MKE B MOBCEAHEBHOM KU3HU
Ui obecrieyeHus: 0€30MacHOCTH MU OOpalleHnH ¢ MpUOOpaMyu U TEXHUYECKUMU
yCTPOMCTBAMHU, JUIsl COXPAaHEHUS 3JI0POBbS U COOJIOJEHHUS HOPM DKOJIOTUYECKOTO
MOBEJICHUS B OKPYKAIOLIEH CpeE;

paboTaTh B TIpylNI€ C BBINOJIHEHUEM PA3NIHYHBIX COLUAIBHBIX PpOJIEH,
IUIAHUPOBaTh pPabOTy TIpPyNNbl, PaLMOHAIBHO PpACHpPEleNsITh OO0SI3aHHOCTU U
IUIAHUPOBAThH JIEATEIBHOCTh B HECTAHAAPTHBIX CUTYyalHsAX, aJ€KBaTHO OLICHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB I'PYMNIIbl B PEIICHHE pacCMaTpUBAEMOM TPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KosmyecTBo yacos DJIeKTPOHHbIE
HaunMeHoBaHue pa3iesioB U TeM ungpoBbie
Ne n/m P Kontpoasnbie | IpakTudyeckn (mucpp )
NMPorpamMmblI Bcero o0pa3oBaTejibHbIE
padoThI e padoThI
pecypchl
Paznen 1. DU3UKA U METObI HAYYHOI'O IIO3HAHUSA
1.1 ®du3uKa 1 METOAbl HAYYHOT'O TTO3HAHUS 2 bubmorexa OK
) A y https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3nen 2. MEXAHUKA
bu6mmoreka [IOK
2.1 Kunemarika > https://m.edsoo.ru/7f41b£72
bu6mmoreka [IOK
22 Aunamuka 7 https://m.edsoo.ru/7f41bf72
bubmuoreka [JOK
23 3aKOHBI COXpPAHEHUS B MEXAHUKE 6 1 1 hitps://m.odsoo.r/7f41bf72
Hroro no pazneny 18
Paszpnen 3. MOJIEKYJISIPHASA ®PU3UKA U TEPMOANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bubnuorexa [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3.2 OCHOBBI TEPMOJIMHAMUKHU 10 1 hitps://m.cdsoo.rw/7f41bf72
13 ArperatHble COCTOSIHUS BEILIECTBA. 5 bubnuorexa [JOK
) ®a3oBbIC EPEXOIbI 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

Hroro no pazgeny

24

Paszpnen 4. JIEKTPOAUHAMMUKA

bubmnoreka [HOK
4.1 6) 1
FlekTpocTaTIIA 0 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN SneKTpUYecKuii TOK. TOKH B 12 bubmmoreka [JOK
' pas3nyHbIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68



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

11 KIIACC

KosmmuecTBo yacos DJIEeKTPOHHbIE
HanmeHoBaHue pa3/ie/ioB U TeM undposbie
Ne ni/m P Kontpoasnbie | IlpakTudeckue (dpp )
NMPorpamMmsblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThI
pecypchbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHO€ noJie. DIeKTpOMarHuTHas 1 | 3 bubnuorexa [JOK
) WH Y KK https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eCKHE U JJIEKTPOMArHUTHbIE 9 1 bubnmnorexa [JOK
' KoJieOaHus https://m.edsoo.ru/7f41¢97¢
7 MexaHu4eCcKHe U JIEKTPOMArHUTHbIE 5 1 bubnuorexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
but6mmoreka [{OK
2.3 Onrrka 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CTIEITHATTBHOM TEOPUH 4 | bubnuorexa [JOK
OTHOCHUTEIBHOCTHA https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEHThI KBAHTOBOW ONTHKHU 6 bubmorera [JOK

https://m.edsoo.ru/7f41c97¢



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

but6mmoreka [JOK

4.2 Crpocnue atoma 4 https://m.edsoo.ru/7f41c97c
bu6nmoreka [JOK
4.3 ATOMHOE 71p0 > https://m.edsoo.ru/7f41c97¢c
Hroro no pazneny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUHU U ACTPO®PU3NKHU

but6mmoreka [JOK

5.1 DNeMEeHThl aCTPOHOMUU U acTPOPU3UKU 7 hitps-//m.edsoo.ru/7f41c97c
Hroro no paznemy 7
Pasznen 6. OBOBIIAIOHIEE ITOBTOPEHHUE

6.1 O6o061maroiiee TOBTOPEHHE 4 ngg;;fg;gg}i 41697
Ntoro no pazaeny 4
Pe3epBHOE Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 68



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




IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
Jara

Ne uudposbie
Tema ypoka Konrpoasbnbie | IlpakTnyeckue | H3Y4YE€HH

n/n Bcero o0pa3oBaTe/bHbIE

padoTbI padoThI A
pecypcsl
du3nka — HayKa O PUPOJIE.
1 Hayunsre MeT(})] bl nofH:HHﬂ 1 bubmmorexa [TOK
y o https://m.edsoo.ru/ff0c32e2

OKPY>KaloIlIero MUpa
Pounb u mecTo Gusuku B

) (hopMHUpPOBaHUH COBPEMEHHOMN | bubnuorexa [JOK
Hay4yHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MIPaKTUYECKON JAEATEIbHOCTH JIIOIEH
MexaHudueckoe OBUKECHHUE.

3 OTHOCHUTENBHOCTh MEXaHUYECKOTO | bubnuorexa [JOK
nekeHus. [lepemenienue, CKOpoCTh, https://m.edsoo.ru/ff0c3508
YCKOpEHHue

4 PaBHOMEpHOE npsIMOSIMHEWHOE | bubnnorexa [JOK
JBMKCHHUC https://m.edsoo.ru/ff0c3620

5 PaBHOYCKOpEeHHOE PSIMOJIMHEIHOE | bu6nuorexa [IOK
JIBIDKECHUE https://m.edsoo.ru/ff0c372¢

6 CBoboaHOe TazieHne. Y CKOpeHue 1 bubnnoreka [JOK
CBOOOHOTrO MacHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHnelinoe nBuxeHUeE.

N butmmoreka [JOK

7 JIBr>KeHUEe MaTepUaIbHOW TOUKH I10 1

OKPY’KHOCTH

https://m.edsoo.ru/ff0c3ada



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

[Tpuniun otHocuTensHOCTH [ anunes.

touku. Teopema 00 n3MeHEHUN
KMHETUYECKOU SHEPIUU

8 Mueprimanbable CHCTEMEI OTCUETA bubmorexa LHOK
pui ' https://m.edsoo.ru/ff0c3be8
[Tepssiit 3akoH HproTOHA
Macca tena. Cuna. [lpunnun
9 Cynepno3uiuu cui. Bropoi 3akoH bubmorexa HOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HproTona st MaTepraibHOM TOUKH

10 Tperuii 3akoH HeroToHa 114 bub6nuorexa [IOK
MaTEPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCEMUPHOTO TsAroTeHus. Cua

11 TspKecT. [lepBas kocMuueckas bubmmorexa [IOK

- 1ep https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubmunoreka LIOK
TEla https://m.edsoo.ru/ff0c3el8
Cuia tpeaust. KordbdunmueHt tpenus.

13 Cuia CEH OTI/IBJ'IGI?I/Iq})I pu I[BI/IE(GHI/II/I bubmorexa LOK

p p https://m.edsoo0.ru/ff0c3f76
Tesa B KUIAKOCTH WM ra3e
[TocTymarenbHOE U BpaliaTebHOE

14 JBIKEHNE a0COIIOTHO TBEPIIOTO TEa. bu6mmoreka [{OK
MowmeHnT cuinsbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEIIA
NMnynbec MmaTepuabHON TOYKH,

15 CHUCTEMBI MaTepUAIIbHBIX TOYECK. bubnuorexa [JOK
Wmmynbe cuibl. 3aKOH COXpaHEHUs https://m.edsoo.ru/ff0c43d6
UMITyJIbCa. PeakTUBHOE JIBIKCHHE
PaboTta 1 MOIITHOCTE CHIIBI.

16 Kunerunueckast sHeprust MarepuanbHON bubnmoreka [JOK

https://m.edsoo.ru/ff0c4502



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8

17

[TorenimansHas >HEPrUsl.
[ToTenuuanbHas SHEpPTUs yOpyro
ne(OpMUPOBAHHOI MPYKUHBI.
[ToTenuuanbHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3eMJIN

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

18

[ToTeHunanbHble U HEMOTEHIMANIbHBIE
cuiibl. CBsi3b paboThI
HEMOTEHUHUAIbHBIX CHUJI C U3MEHEHHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPrUuu

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c478c¢

19

JlabopaTtopHas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
N3MCHCHUECM MexaHquCKOﬁ 3HepFI/II/I
TeJa Ha IPUMEPEe PaCTSIKEHUS
PE3MHOBOTO KI'yTa»

20

KonTponbhas pabota no teme
«Kunemaruka. Jlunamuka. 3aKoHbI
COXPAHEHHUS B MEXaHUKE

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

21

OCHOBHBIE OJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON TEOpUH. BpOyHOBCKOE
nskenue. Anpdys3us

bu6nuoreka [JOK
https://m.edsoo.ru/ff0c4dc2

22

Xapakrtep IBHKEHUS U
B3aMMOCHCTBHS YaCTHUI] BEIISCTBA.
Mogaenu cTpoeHus ra3oB, )KUAKOCTEU
U TBEPIBIX TEN

23

Macca MOJICKYIJIL. KonunuectBo
BemectTBa. IloctosHHas ABOFaI[pO



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c461a

TennoBoe paBHOBecue. Temneparypa

24 u e€ usMmepenue. [llkana remmneparyp
Lenscns
)5 Uneansusiii raz B MKT. OcHOoBHOE bubnnorexa [IOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMrepaTtypa Kak Mepa
2% CpeIHe KHHETUYECKON SHEPTUu bubnmnoreka [JOK
JBHKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeiipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlabGopaTopHas pabora
73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
rnapamMeTpamMu COCTOSIHUS
pa3pexKEHHOTO ra3an
29 M3onporiecchl B uaeaqbHOM ra3e u ux bu6mmoreka [{OK
rpaduvecKoe mpecTaBIeHNE https://m.edsoo.ru/ff0c570e
BryTtpenHss sneprus
TEPMOJMHAMUYECKON CUCTEMBI U
30 criocoOb! e€ n3menenus. Koianuectro bubnuorexa [JOK
TEIJIOTHI U paboTta. BHyTpeHHS S https://m.edsoo.ru/ff0c5952
SHEPrUsi OJHOATOMHOI'O UJI€aJTbHOTO
rasa
31 Bunasl Terionepenauu bubmorexa LOK
https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIUIOEMKOCTH BEIIECTBA.
32 KonnuecTBo T€mnoThl npu bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadaTHelii mpoiecc
33 IlepBplii 3aKOH TEPMOAMHAMUKH U €TI0 bubnnorexa [JOK



https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c511e
https://m.edsoo.ru/ff0c4fde

PUMEHEHHE K U30IIPOIeccaM

https://m.edsoo.ru/ff0cS5efc

HeoOpaTtumocTs nporieccoB B

34 npupoze. Bropoii 3akoH bubmorexa HOK
PHPOAE. BTOP https://m.edsoo.ny/ff0c6230
TEPMOJAMHAMUKU
35 [Tpunun gevicreus u KII/ TermoBoi bubmuoreka [JOK
MAaIlHBI https://m.edsoo.ru/ff0c600a
36 Huxn Kapuo u ero KITJ{
37 DKOJI0ru4ecKue mpooeMbl
TEIUIOHEPTETHKHU
18 O6o0mmaromuii ypok « MosieKyisipHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKID) https://m.edsoo.ru/ff0c6938
KonrponsHas padora no Teme
39 «Monexynsipaas ¢pusuka. OCHOBBI brtamorexa LOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI
40 [TapooOpazoBaHue U KOHACHCAIHSL. bub6nuoreka [IOK
Hcnapenue u kurneHue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS ¥ OTHOCUTEIbHAS
41 BJIAJXKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [TOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Teépaoe Teno. Kpucramimieckue u
4 amop¢HbIe Tena. AHUZOTPOIHS bubmuorexa [JOK
CBOWCTB KpUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c65f0
Kkpuctaiibl. COBpeMEHHbIE MaTepHAaIIbI
[1naBneHue u KpUCTAUIU3ALIMSL.
43 VY nenbHas TEIIOTa IUIABJICHUS brbmmorexa [OK
a ' https://m.edsoo.ru/ff0c6708
CyOmumarus
bub6 OK
44 VYpaBHeHHE TEIJIOBOTO OajlaHca nosmotera I

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c5efc

DJIeKTpU3aus Te. DIEKTPUICCKHUI

45 3aps. [JBa BuAa 3iIeKTPHUUECKHUX bubmorexa [JOK
AL, A p https://m.edsoo.ru/ff0c6bcc
3apsa0B
IIpoBOAHUKH, TUDIIEKTPUKU U
46 an IIPOBOIHUKA 3a2))H COXpaHEHUs bubmorexa HOK
YHpOBOA ’ p https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiicTsue 3aps/10B. 3aKOH
47 Kynona. ToyedHbBIN 3JIeKTPHUIESCKUI buGnnorexa LIOK
y ' P https://m.edsoo.ru/ff0c6ces
3apsn
Hanpsk€HHOCTB 3JIEKTPUYECKOTO
43 nosist. [IpuHImn cynepnosunuu bu6nuoreka [IOK
AJIEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaNpPsLKEHHOCTH
PaGota cuit aeKTpoCcTaTu4ecKoro
49 nois. Ilorennuan. PasHocTh bubnmorexa [IOK
) TRHAL. https://m.edsoo.ru/ff0c6f00
MOTEHIINAI0B
[IpoBOHUKY W TUAJIEKTPUKHU B
50 SIEKTPOCTATUUYECKOM II0JIE bubnnorexa LIOK
p ) https://m.edsoo.ru/ff0c7018
JusnexTpuueckasi IPOHULIAEMOCTD
but6mmoreka [JOK
51 OnexTpoéMkKocTh. KoHnencaro
p A p https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH TIOCKOTO
52 KOHIIEHCATOpa. DHEPIUs 3apsKEHHOTO bubnnorexa LIOK
A pa. p p https://m.edsoo.ru/ff0c72¢0
KOHJIEHCATOpa
53 JlabopaTtopHas pabota "3mepenue
3JIEKTPOEMKOCTH KOHIeHcaTopa"
54 [TpuHIIMTT NEHCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOIMPOBAJIBHOI'O



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

anmapara, CTpyWHOT0O pUHTEpa.
DJIeKTpOCTaTUYECKAs 3allHTa.
3a3zeMJIeHHE IEKTPOIPHUOOpOB

DNeKTpUYeCKU TOK, YCIOBUS €ro
cyuiectBoBaHus. [I0CTOSHHBIN TOK.

55 Cuna toka. Hanpsoxenue.
Conporusnenue. 3akon Oma 11t
yJacTKa 1ernu
[TocnenoBarensHOE, MapaiiebHOE,
CMEIIIAaHHOE COCTMHCHUE Eu6 LIOK
nOIMOTEKA
56 npoBoaHUKOB. JlabopaTtopHas paboTa 0.5
POBOI patop P https://m.edsoo.ru/ff0c740
«/3y4eHne CMEMaHHOTO0 COeIMHEHUS
PE3UCTOPOBY
57 PaboTta 1 MOIITHOCTH ANIEKTPUIECKOTO bubnmnoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3akon OMa i TOJTHOM (3aMKHYTOM )
anexkTpudeckoi nenu. Koporkoe
bu6nuoreka [JOK
58 3aMbikaHue. JlJaboparopHas pabora 0.5
https://m.edsoo.ru/ff0c7ac0
«M3mepenne DJ1C ucToyHMKa TOKa U
€ro BHYTPEHHETO COMPOTUBICHUS»
PesepsHbiil ypok. KonTponbHas
59 a6OI;a o TZﬁe "3J1eKTpo nHamuka" / bubmorexa [JOK
P . PoA https://m.edsoo.ru/ff0c8c56
Bcepoccuiickas mpoBepouHas paboTa
O0600marImMil YPOK
60 «DIEKTPO I/IHal\?[]IfI)Ka» / Becepoccutickas bubmorexa TIOK
PoA p https://m.edsoo.ru/ff0c88be
MpoBepoyHasi pabora
61 DneKTpOHHAs! TPOBOIUMOCTD TBEPIBIX

METAJLJIOB. 3aBUCUMOCTD



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

COIPOTHBIIEHUS] METAJUIOB OT
Temmeparypbl. CBEpXIPOBOIMMOCTh

DNEeKTpUUYECKUN TOK B BAKyyMe.

62 . 1
CBolicTBa 3JIEKTPOHHBIX TyYKOB
[TonynpoBoIHUKH, UX COOCTBEHHAs U

63 IIpUMecHas IpoBoAUMOcTh. CBoiCTBa | bu6nuoreka [IOK
p—n-nepexoaa. [1oaynpoBoAHUKOBEIE https://m.edsoo.ru/ff0c84ae
MPUOOPHI
DNEKTPUUYECKUI TOK B paCTBOpPax U

64 pacIuiaBax 3JIEKTPOJIMTOB. 1 bu6nuoreka [IOK
DNEeKTpoIUTUYECKas TUCCOLIUALINS. https://m.edsoo.ru/ff0c82ba
DnexTponu3
DNEKTPUUYECKNI TOK B rasax.

65 CamocTosITeIbHBIN U 1 bubmuorexa [JOK
HECaMOCTOSTENbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
[mazma
DnexTpuyeckrue mpudopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubmuorexa [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e3omacHoOCTH
KonTponbhas pabota no teme

67 «Onekrpocrartuka. [locTtosHHbIN 1 bubnuoreka [JOK
aneKkTpuueckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeaaX»

68 PesepBubIil ypok. O600maronmii ypok | bubnuorexa [JOK
o reMaM 10 kiacca https://m.edsoo.ru/ff0c8f6c

OBIIEE KOJIMYECTBO YACOB I1O 68

[NPOT'PAMME



https://m.edsoo.ru/ff0c8f6c
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11 KIIACC

KosmmyecTBo yacos DJIeKTPOHHbIE
] T u BbI
Jlj;n Tema ypoka Bcero Konrposeupie | Hpakruieckn i[:y:eﬂnﬂ :)Iﬁl()bal;:;Ba:eJILHble
padoThbI e padoThbI pecypeni
[TocTosTHHBIE MATHUTHI K X

| B3auMoJiercTBHEe. MarHuTHoe I10JIe. 1 bu6mmoreka [IOK
Bexrop MarHuTHOM MHAYKUMHA. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarsuTHO€ 1oje NpoBOAHUKA C

) TokoM. OnbIT OpcTena. | bubnuorexa [JOK
B3anmoneiicTBre NpOBOIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlaGopaTtopnast pabota «3yuenue | | bubmmoreka [JOK
MardHUTHOTO MOJISL KATYIIKU C TOKOMY https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS Ha
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota | | bubnmoreka [JOK
«Uccnenosanue nercTBUs https://m.edsoo.ru/ff0c9ac0
MMOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM)»

JlelicTBME MAarHUTHOTO TTOJIS HA

5 JBUKYLIYIOCS 3apsKEHHYIO0 YaCTHILY. 1 bubnuoreka [IOK
Cuna Jlopenna. PabGota cumsl https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekTpoMarHuTHas uHAyKIus. [loTok 1

BEKTOpa MarHUTHOM uHayKuuu. 31C



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9778
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WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOM
nHaykiuu Papanes

JlaGopaTtopHnast pabota
«HccnenoBanue sIBICHUS
AJEKTPOMATHUTHOW WUHIYKIIHH

Bbu6morexa [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. 3J1C caMOMHIYKIIUU.
DHeprusi MarHUTHOTO TOJIsI KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T0JIE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ca600

TexHudeckue yCTpoNuCTBa U UX
IIPUMEHEHUE: TIOCTOSIHHBIE MATrHUTHI,
AJIEKTPOMATHUTBI, dJIEKTPOABUTATEIb,
YCKOPHUTEINH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs IIeYb

10

Ob6o6maromuit ypok «MarautHoe
nose. DIEKTPOMArHUTHAS MHITY KIS

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

11

KonTponbhas pabota no Teme
«MarnuTHOe Tore.
DJeKTpOMarHuTHasE UHAYKIIHS»

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

12

CB00OOTHBIC MEXAaHUYCCKHE
KoJjeOanus. ['apmMoHMUecKue
KosieOaHus. YpaBHEHHE
TApMOHHYECKHUX KOJICOAHHIH.
[TpeBpareHue sHEPrun

bubmnoreka LJOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopHnast pabota
«HccrnenoBanue 3aBHCUMOCTH
nepro/ia MajbIX KoeOaHui Tpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MAcCChI TPy3a»



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

14

Koneb6arenbupiii kKoHTYp. CBOOOTHBIE
AIIEKTPOMArHUTHBIE KOJIeOaHHs B
U/IeaTbHOM KOJIe0aTeIbHOM KOHTYPE.
AHaJIOTHSI MEXKIAY MEXaHHUECKUMH U
AJIEKTPOMArHUTHBIMH KOJICOAHUSIMU

bubmnoreka IJOK
https://m.edsoo.ru/ff0cb820

15

®opmymna TomcoHa. 3akoH
COXpPAaHCHUSA DHEPIrun B HJACAJIbHOM
KOJIe0aTeIbHOM KOHTYPE

bub6mnoreka [IOK
https://m.edsoo.ru/ff0cb9c4

16

IIpeacrasienue o0 3aTyxaromux
KosieOaHusX. BeHy K IeHHbIE
MeXaHHJecKue Kojiebanus. Pe3oHnanc.
BBIHY)KJIGHHBIG 3H€KTpOMaFHI/ITHBI€
KoJICOaHHMS

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennslil Tok. CrHycOUJaIbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
[IEPEMEHHOT0 TOKA. AMIUIUTY/AHOE U
JICUCTBYIOIIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSKEHUS

Bbu6morexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBoactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPTUU

19

YCTpOUCTBO U ITPAKTUYECKOE
[IPUMEHEHUE IEKTPUYECKOr0 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUU DJIEKTpoliepesad

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cc324

20

DKOJIOTHYECKHE PUCKU TTPU
IIPOU3BOJCTBE JIEKTPOIHEPTUU.
Kynbrypa ncnonab3zoBanus
JIEKTPO3HEPIUH B TOBCETHEBHOM



https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cb9c4
https://m.edsoo.ru/ff0cb820

KU3HU

Mexannueckue BOJIHBI, YCJIIOBHA
pacnpoctpanenus. [lepuoa. CkopocTh

bu6mmorexa [JOK

21
pacpoOCTpaHEHU U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccas4
[Tonepeunblie ¥ MPOJI0JIbHBIE BOJIHBI
” 3ByK. CKOpOCTH 3BYKa. | pOMKOCTh bubnmnoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJIeKTPOMarHUTHBIE BOJTHBI, KX
23 cBolcTBa U ckopocTs. [Ikana bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMATHUTHBIX BOJH
[TpuHIMIIBI PAIHOCBS3U U
24 TeneBuaeHus. Pa3Butue cpeacTs
cBsi3u. Paguonokanus
’5 Kontponbnas pabota «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsamoninHEHOE pacpoCTpaHEHNE
26 CBETa B OJTHOPOJAHOM cpejie. Bbu6morexa [JOK
ToueuHbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OtpakeHue cBeTa. 3aKOHbI
27 oTpakeHus ceera. [loctpoeHnue buommorexa LIOK
p L p https://m.edsoo.ru/ff0cd4e0
N300paXeHH B IJIOCKOM 3epKajie
IIpenomnenue ceera. [lonnoe
73 BHYTpeHHee oTpakeHue. [Ipenenbublil bubnuoreka [IOK
YT'OJI TIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpakKeHHUs
29 JlaGopatopHnas pabora «M3mepenue bub6nuorexa LIOK

MMOKa3aTceid MPECJIOMJICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
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https://m.edsoo.ru/ff0cc6f8
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JIunzel. [locTpoenune n3006pakeHuii B

30 nuH3e. Popmylia TOHKOM JIMH3bI bubmmorexa [IOK
' Y ' https://m.edsoo.r/ff0cdd ] e
YBenuueHue JIMH3bI
JlaGopaTtopHnast pabota
31 «HccrnenoBanne CBONCTB
M300paKeHH B TMH3AX»
Hucnepcus ceeta. Cl10XKHBIN COCTaB
1 6enoro ceera. L{Bet. JlTaboparopHas
pabota «Habmonenne nucnepcun
CBETa»
1 Wntepdepentus ceta. Audpakims bubnuoreka LIOK
csera. [ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
14 ITonepedHOCTh CBETOBBIX BOJIH. bubnuorexa [IOK
[Tonspusanus csera https://m.edsoo.ru/ff0cf02e
15 OnTuyeckrie NpuOOpPsHI U YCTPOICTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
['paHUIBI TPUMEHUMOCTH
36 KJ1laccuueckor MexaHuku. [locTynater bubmmoreka [JOK
CIIeIMaIbHON TEOPUU https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCHUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameJieHne BpEeMEHH U COKpaIlleHue bubmmorexa [JOK
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus ¥ UMIYJILC PEIATUBUCTCKOM
38 yacTulbl. CBA3b MAcChI C JHEPTUEHA U bubmnorexa [IOK
' p https://m.edsoo.ru/ff0cfc68
UMIYJIbCOM. DHEPIHUs MOKOS
39 Konrponbnas padora «OnTuka. bubnuoreka [IOK

OCHOBBI CIIENMAJIBHON Teopun

https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cf6f0
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OTHOCUTCIIBbHOCTH))

®otounsl. ®opmyna [1nanka. Dueprus

bu6mmoreka [JOK

40
U UMITYJIbC OTOHA https://m.edsoo.ru/ff0cfel16
OTkpbITHE U HCCIIEN0BAaHUE Eu6 [TOK
noImoTeKa
41 .0 A.T.
pororpexra. Ombire: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHs! poTod(PpdexTa. YpaBHeHUE
42 3ﬁHHlTC§H€l JI(I:I(b(bOTOS(I)(geKTa bubmmorexa LOK
a ) https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» gorosdppexra
Jasnenue ceera. OnbiTel I1. H.
43 JlebeneBa. XuMHUYECKOE NEHCTBUE bubmmorexa TIOK
JleBa. A https://m.edsoo.ru/ff0d04a6
CBETa
TexHuueckue ycTpoicTea u
44 MPAKTUYECKOE MPUMEHEHHE:
dboTodneMeEHT, GOTOTATIHK,
COJIHEUHas OaTapesi, CBETOIHO]T
45 Pemenne 3amay mo teme «DI€MEHTEI Bbu6morexa [JOK
KBAHTOBOU OITUKH https://m.edsoo.ru/ff0d0302
Mopenb atoma TomcoHa. ONBITEH
46 Peszepdopaa no paccesHuro a-yactu bubmmorexa [IOK
pOOPA P t https://m.edsoo.ru/ff0d091a
IInanerapHas mozens aToma
bu6mmorexa [JOK
47 IToctynater bopa
TYJTATRL HOp https://m.edsoo.ru/ff0d0afa
HN3nyyenne u mornomnieHne GpoToHOB
48 I I/I};Ie €X0JI€ aTOMa C O H(()bro OBHA bubmorexa LIOK
p pexol . a yp https://m.edsoo.ru/ff0d0afa
SHEPTruu Ha apyroil. Buasl criekTpoB
49 BomnHoBEbIe cBOlicTBa yacTull. BoaHEI bu6mmorexa [JOK

ne bpoiur. KopnyckysipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM Jyanu3M. CIIOHTaHHOE U
BBIHYKJCHHOE U3Ty4eHHE

50

OTKpbITHE paInOaKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuto cocraBa
PaIMOAKTUBHOTO U3ITyYCHUS

Bbu6morexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6era-, ramma-
u3ily4eHus. BausHue
pPaZiOaKTUBHOCTH Ha KUBBIE
OpraHu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U O3UTPOHHBIH OeTa-
pacnazn. ['aMma-nsiryyenue

bubmuoreka [{OK
https://m.edsoo.ru/ff0d1162

53

DHeprus CBsA3U HyKJIOHOB B S/IpE.
SInepusle peakuuu. S nepHblit
peakrtop. [IpoGieMbl, NepCHeKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI AEPHOU
JHEPreTUKHU

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

54

DnemMeHTapHble yacTUulbl. OTKpbITHE
MO3UTpOHa. MeTOo bl HaOIOICHUS U
pPErucTpaluy dIEMEHTAPHBIX YaCTHII.
Kpyrisiit cron «OyHaameHTanbHbIe
B3auMoJAeHcTBHUA. ENMHCTBO
(bu3nUeCcKoil KapTHHBI MUPa»

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0e38

55

DTarel pa3BUTHS ACTPOHOMHH.
[TpuknagHOe U MUPOBO33pEHYECKOE
3HaueHHE acTpOHOMHUU. Bun
3B&3nHOrO Heba. Co3Besaus, ApKue
3BE3/1bl, IUTAHETHI, X BHIUMOE



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

JBWXKCHUC. ConHeunas cucremMa

56

Counnane. ConHeYHast aKTUBHOCTb.
HcTtounuk sHeprun ConHua v 3BE3]1

57

3BE3/bI, X OCHOBHEIE
XapaKTEPUCTUKU. 3BE3]IbI TTTaBHOM
MocCJIeI0BaTeIbHOCTH. BHyTpeHHee
ctpoeHnue 3BE311. COBpeMEHHbIE
MIPE/ICTABJICHUS O IPOUCXOKICHUH U
sBosroruu CoJHIA U 3BE3]]

58

Muneunsiii [1yTe — Hama ['anakTuka.
ITonoxxenne u neukenue ConHua B
lNamakTuke. ['anmaktuku. YE€pHble
JBIPBI B IApaX FaJIAKTUK

59

Bcenennas. Pasberanue rajgakTuk.
Teopus bosbioro B3peiBa.
PenukroBoe nsnyueHue.
MerTarangakTuka

60

Hepemennsie mpo6ieMbl aCTPOHOMHH

61

KoHnTtponbhas pabota «D51eMEeHTHI
aCTPOHOMUU U aCTPOPUIUKI»

62

O6o0matomuii ypok. Pons ¢pusuku n
aCTPOHOMUU B 3KOHOMHUYECKOM,
TEXHOJIOTHYCCKOM, COIHMAIbHOM B
ATUYECKOH cdepax nesTeTbHOCTH
YyeJIoBeKa

63

O6o0matomuii ypok. Pons u mecto
($U3MKU U ACTPOHOMMUH B
COBPEMEHHOM HAYYHON KapTUHE MUPA




O6o06matromuii ypok. Posb
¢buszndeckoit Teopuu B GOpMHUPOBAHUH
MPEACTABICHUHN O (HPU3UIECKOM
KapTHUHE MUpa

64

O6o06matomuii ypok. Mecto
65 ¢bu3nyecKoil KapTUHBI MUpa B 0011IeEM
PSAY COBPEMEHHBIX €CTECTBEHHO-

HAYYHBIX TPEJICTaBICHUN O IPUPOJE

66 PesepBHblil ypok. MarautHoe mnose.

DneKTpoMarHuTHast UHIYKIUS

PesepBHbiit ypok. OnTuka. OCHOBBI
67 CHeIHUalIbHOM Teopun
OTHOCUTEJIBHOCTH

Pezepuslii ypok. KBanroBas ¢usuka.
68 DJeMEHTHI ACTPOHOMUU U
acTpo(pu3UKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB ITO
I[TPOTPAMME

68
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KJTIACC

Kon
NMpoBepPsieMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrPaMMBbI CpeIHero o01ero oopa3oBaHus

10.1

JleMoHCTpHpOBaTh Ha TMpUMEpax poilb U MeCTo (HU3MKH B
(hopMHUpPOBaHUH COBPEMEHHON HAyYHOW KapTHHBI MHpA, B Pa3BUTHU
COBPEMEHHOM TEXHUKH M TEXHOJIOTHH, B MPAKTUYECKON JEATEIbHOCTH

Jonen

10.2

Y4uuThIBaTh IPaHUIBl IPUMEHEHHSI U3YUYEHHBIX (U3NUYECKUX MOJEIIEH:
MaTepuajibHas TOYKa, MHEpIMajbHas cHcTeMa OTc4éra, abCOJIOTHO
TBEPIOE TEO0, NACATBHBIN I'a3; MOAEIA CTPOCHHUS Ta30B, KUAKOCTEN U
TBEPABIX TEJ, TOYEYHBIM OJJIEKTPUUECKUN 3aps] — IPU PELICHUH

(l)I/ISI/ILIeCKI/IX 3aJa4

10.3

Pacno3naBaTh ¢usnyeckue sBIeHUS (MPOIECCH) U OOBSICHITh MX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYISIPHO-KMHETUUECKOW TEOpUU
CTPOEHHS BellecTBa M  JJEKTPOJMHAMHUKHU: DPaBHOMEPHOE U
PaBHOYCKOPEHHOE MNPSIMOJIMHEWHOE IBUKEHHE, CBOOOIHOE MaJeHHE
TN, JBUXEHHE M0 OKPYKHOCTH, WHEpLHs, B3aUMOJEHUCTBUE TEIl;
mud¢ys3usi, OpOYHOBCKOE JBIDKEHHE, CTPOCHHME  JKUAKOCTEH U
TBEPABIX  TeJ, U3MEHeHHWe o0bEéMa Tela MpU  HarpeBaHUH
(oxJaxaeHuu), TEIUIOBOE€ pPaBHOBECHE, HCTHapeHue, KOHIACHCAIHS,
IUIAaBJICHUE, KPUCTAJUIM3alus, KUIIEHHWE, BIIAXKHOCTh BO3/AYXa,
MOBBIIICHNUE JIABJICHMS T'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBA3b MEXJAYy IlapaMeTpaMHM COCTOSIHMSI Tra3a B M30IpOLEeccax;

QJICKTpU3al A TCII, B3aHMOHCﬁCTBHe 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JBWKEHHE, HCIONb3ysl (U3NYecKue
BEJIMYMHBI: KOOpAWHATA, IyTh, IEPEMEIIEHNUE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHJla, HMIYJIbC Tela, KHHETHYecKas DSHeprus,
NOTEHIMAJIbHA JHEepPrus, MeXaHHueckas pabora, MeXaHW4ecKas
MOIIHOCTb; TIPY ONUCAHUU MPABHIBHO TPAKTOBATh (GU3NUYECKUN CMBICI
UCIOJIb3YEMBIX BEIMYMH, MX OOO3HAUEHUS M €IMHHULbI, HaXOAWUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUYECKYIO BEIMUUHY C JIPYTHMMHU

BEJINYNHaAMU

10.5

OnuceBaTh HU3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TEII H TEIJIOBBIC




ABJICHUS, UCHOJb3ys (U3MUYECKUE BEIMYMHBL: JaBJIEHUE Tas3a,
TeMIlepaTypa, CpEAHssl KHUHETUYEeCKas DSHEpPrusl XaOoTUYECKOIo
JIBIKEHUS MOJIEKYJ, CpEOHEKBAaJpaTU4HAs CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSs dHeprusi, pabora Ta3a,
KOA(QUIIMEHT TOJIE3HOTO JEHCTBHUS TEMJIOBOrO JBUTATeNsl; MpHU
ONMCaHUU MpaBUIbHO TPaKkTOBaTh buznueckuit CMBICIT
UCIOJb3YEMBIX BEIUYMH, MX OOO3HAUEHUS M EAMHULI, HAXOAMUTH
(GopMyJIbl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMYUHY C APYTUMHU

BEIMYHUHaAM

10.6

OnucelBaTh H3y4YEHHBIE DJJIEKTPUUYECKHUE CBOMCTBA BELIECTBA U
AIIEKTpUYECKHE  sABJIEHUS  (IIPOLIECCHI), HCMONB3Yysd (U3HUECKUe
BEJIMYMHBIL: UIEKTPUYECKUI  3apsAl,  JJIEKTPUUYECKOE  IIOJIE,
HanpsDKEHHOCTh  1OJI, MOTEHIMAJ, Pa3HOCTh IOTEHLHUANIOB; MpHU
ONMCAaHUH MPABUIBHO TPAKTOBATH (PU3UUECKUN CMBICT HCIIOJIB3YEMBIX
BEIMYMH, HUX O0003HAUE€HUS U €IUHMIBI;, YKa3blBaTh (HOPMYIIbI,
CBA3BIBAIOIIME JAaHHYIO  (PU3MYECKYI0 BEJIWYMHY C JAPYTUMHU

BCINYHNHaAMU

10.7

aHAMM3UPOBaTh (PU3WYECKHE TIPOLECCHl W SIBJICHUS, HCIIONB3YS
¢u3nveckre 3aKOHBI M MPUHIUIIBL: 3aKOH BCEMUPHOTO TsroTenus, 1, 11
u III 3akoHsl HbrOTOHA, 3aKOH COXpPaHEHUS MEXaHWYECKOW SHEPTHUH,
3aKOH COXPaHEHUsI UMITYJIbCa, MPUHIUI CYNEPHO3UIIMU CUJI, TPUHIIUII
PaBHONpPABUA  HMHEPLUMAIBHBIX CUCTEM  OTCUETA; MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHUSI BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpelHE KWHETHYECKOM HSHEPruu TEIUIOBOIO JIBUKEHHUS MOJIEKYJ C
a0COJIIOTHOM TeMIIepaTypoil, MEepBhI 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpAaHEHHUs DHJIEKTPUYECKOTO 3apsna, 3akoH KyiioHa; mpu 3TOM
pa3inyaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro0 MaTeMaTH4ecKoe

BbIp@KEHHUE U yCIIOBUS (TPaHULIbI, 00JIACTH) IPUMEHUMOCTH

10.8

OOBSACHATH OCHOBHBIC TPHHIUIBI JEHCTBUS MAIWH, MPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3inuyaTh yCIOBUS UX 0€30MacHOro

HCIIOJIBb30BAaHUs B HOBCGI[HGBHOﬁ KHU3HU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIIEIOBAHUIO (PU3HMUECKUX SABICHUN U
IPOLIECCOB C UCIOJIb30BAHNUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI; IIpU
3ToM (opMyIHpoBaTh NpolieMy (3agady) W TUIOTE3y Y4eOHOro
HKCIEPUMEHTa,  coOMpaTb  YCTaHOBKY M3  MPEAJIOKEHHOTO

000py10BaHUS, POBOAUTH OMBIT M (POPMYIINPOBATH BEIBOIBI

10.10

OC}’IJ.ICCTBJ'IHTB OpsMBIC W KOCBCHHBIC H3MCPCHHUA (I)I/I3I/I‘-ICCKI/IX

BEJIMYMH; IPU ITOM BbIOMpATh ONTHUMAJIBHBIN CIIOCO0 M3MEpEeHHs U




HCIIOJBb30BAaTh U3BECCTHBIC METOAbI OICHKHU HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCMMOCTH MEXIy (U3MYECKMMH BEIWYHMHAMHU C
HCIIOJBb30BAHUEM NPSAMBIX HM3MEPEHUH; IIPU ITOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCHUPOBATh pE3yJbTaThl TMOJIYYEHHOW 3aBUCHMOCTH
(¢u3nUecKuX BEIUYUH B BUJE TAOIUI] U rpadUKOB, JeNaTh BBIBOJBI 110

pe3yjibTaTaM HCCICIO0BaHUA

10.12

CoOmromate mpaBwiia  0€30MaCHOTO  TpyJa TpPH  MPOBEICHHUU
UCCIIEIOBAaHU B  paMKax y4eOHOro OKCIEPUMEHTa, Yy4eOHo-
HCCIIEIOBATENILCKOM U MPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BAHUEM

U3MEPUTENIBHBIX YCTPOUCTB U 1Ta0OpaTOPHOTI0 000PYAOBAHUS

10.13

Pemate pacuérHple 3a/mauu C SIBHO 3aJaHHON (DU3MUECKOM MOJENbBIO,
UCTIONB3Ysl (PU3UYECKUE 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHaIN3a
yCIIOBUSL 3a/ladydl  BbIOMpaTh  (DU3MUECKYI0 MOJEINb, BBIICIATH
¢du3ndecKkue BEIMUUHBI U (HOPMYJIBI, HEOOXOAUMBIE IS €€ peIIeHHUS,
MPOBOJIUTH PACUETHI M OLEHUBATH PEATIbHOCTD MOJIYYEHHOTO 3HAYEHUS

(U3UYECKON BETMYUHBI

10.14

Pemiats Ka4YC€CTBCHHBIC 3aga4du: BBICTpanBaTh JJOTHYCCKH
HCIIPOTHUBOPCUYUBYIO LECIIOYKY paccyxcz[eHm“I C OHOpOﬁ Ha N3YUYCHHBIC

3aKOHbI, 3aKOHOMCPHOCTH U (1)I/ISI/I‘ICCKI/IG SABJICHUSA

10.15

Hcnonb3oBaTh NOpU  pELICHMHM Y4YeOHBIX 3aJad  COBPEMEHHBIC
MH(QOPMALIMOHHBIE TEXHOJOTHUM JUIsl MOMCKA, CTPYKTYpPHUPOBaHUS,
MHTEpNpETallid M TPEACTaBICHUS Y4eOHOW M HAYYHO-TIOMYJISIPHON
MH(POPMALIUY, TOTYYEHHOW M3 pPa3IMUHBIX MUCTOUYHUKOB; KPUTUYECKH

aHaJIM3UPOBATh MOJIy4aeMyI0 HH(POPMALIUIO

10.16

[TpuBOANTH TpUMEpHI BKJIAZa POCCHUHCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE NPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJOTHI

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (U3UKE B TMOBCEIHEBHOU
KU3HHM JIJIs o0ecriedeHus: 0€30MacHOCTH MPU O0O0paIIeHnH ¢ TpudopamMu
U TEXHUYECKUMH YCTPOMCTBAMH, Ul COXPAaHEHUS 310pPOBbS U

coOII0ICHHSI HOPM KOJIOTMUYECKOT0 TIOBEJICHUS B OKpY Karollen cpejie

10.18

PaboTtarh B rpynne ¢ BBINOJIHEHUEM PA3IMYHBIX COLMATIBHBIX POJEH,
IUIAHUPOBAaTh ~ paboOTy  TPYIIbI, PAlUOHAIBHO  PACHpPENeNATh
00SI3aHHOCTH W IIJIJAHUPOBATh JESATENbHOCTh B HECTaHJIAPTHBIX
CUTyalUsX, aJleKBaTHO OLIGHWBATh BKJIAJ KaXJOr0 U3 YYaCTHHUKOB

TPYIIBI B peIIEHUE paccMaTpuBaeMon MpoOIeMbl




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeIMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOI
o0pa3oBaTe/IbHOI MPOTrPaMMBbI CpeIHero o01ero 0opa3oBaHus

JleMoHCTpHpOBaT, Ha TpUMEpax poilb W MecTo (HU3UKH B
(hOpMHUpPOBaHMHM COBPEMEHHON HAyYHOH KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B MPAKTUYECKON JEATEIbHOCTH

J'II-O,Z[Cﬁ, OEJIO0CTHOCTDb U €IMHCTBO (1)I/I3I/I‘IGCKOI71 KapTUHbLI MHUpPa

11.2

Y4uThIBaTh TPAHUIIBI IPUMEHEHUS U3YUYEHHBIX (U3NYECKUX MOJEIIEH:
TOYEUYHBIN JJIEKTPUYECKUN 3apsl, slepHas MOJEIb aTOMAa, HYKJIOHHAas

MO/JIeIb ATOMHOTO sJIpa MPH pelieHnH (PU3NUECKUX 3a7a4

11.3

Pacrio3naBath ¢usnyeckue sSBICHHS (IIPOLECCHI) U OOBACHATH MX HA
OCHOBE 3aKOHOB  DJIJIEKTPOJMHAMUKA U  KBAHTOBOM  (pusmKu:
AIIEKTpUYecKasi IMPOBOJUMOCTh, TEIJIOBOE, CBETOBOE, XHMHUYECKOE,
MarHUTHOE JIeiCcTBUS TOKa, B3aMMOJICIICTBHE MarHuToB,
AIIEKTPOMArHUTHAs MHAYKUUSA, JAEMCTBME MAarHUTHOTO IIOJisi Ha
MPOBOJAHUK C TOKOM W JBIKYIIMWCS 3apsii, DJIEKTPOMArHUTHBIC
KojeOaHusi W BOJIHBI, MPSMOJUHEITHOE paclpocTpaHEeHHE CBETa,
OTpaXCHHE,  MpelioMJICHHWe, UuHTepdepeHnms, audpakius U
MOJISIpU3aIUsl CBETa, AUCIEpcHsi cBeTa, (poTodnexTpuueckuit >Ppdext
(potorddexr), cBeTOBOE maBIEHWE, BO3HUKHOBEHHE JIMHEHYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHAas W  HMCKYCCTBEHHAas

pPaanOaKTUBHOCTD

11.4

OnuceiBaTh W3Y4YEHHbIE CBOMCTBA  BelleCTBA  (DIEKTPUUECKUE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPUUECKYIO MPOBOAUMOCTD Pa3IMYHBIX
cpel) U DOJEKTPOMAarHUTHbIE sBJIEHUS (TPOILIECCHI), HCIOJb3Ys
¢u3nueckue  BEIMYMHBL:  DJIEKTPUYECKHH  3apsa, Cuwia  TOKa,
JJIEKTPUUYECKOE  HANpsSIKEHHE,  DIIEKTPUYECKOE  CONPOTHUBIIECHUE,
pazHocTh moteHimanos, JJ[C, paboTa Toka, UHIYKIHS MarHUTHOTO
nois, cuia Awmmepa, cuia JlopeHIa, WHAYKTUBHOCTb KaTYLIKH,
SHEpPrusi 3JIEKTPUUYECKOrO0 M MAarHUTHOTO IOJIeH, MEpUOA M YacToTa
KoJIeOaHUi B KOJIeOAaTeIbHOM KOHTYpE, 3apsi/l U CHJla TOKa B MpoLecce
rapMOHUYECKUX JIEKTPOMAarHUTHBIX KoJsieOaHui, (bokycHoe
paccTosiHME W OINTHYECKass CHJIA JIMH3BL, NPU ONUCAHUM INPABUIBHO
TPaKTOBaThb (PU3MUECKUI CMBICI HCHOJB3YEMBIX BEIMYUH, HX

0003Ha4YeHMs] M EIUHMIbI; YKa3blBaTh (OPMYJIbL, CBS3BIBAIOIINE




JAHHYIO (PU3UYECKYIO BETMUMHY C IPYTUMH BeIMYMHAMHU

11.5

OnuchIBaTh U3yYEHHBIE KBAaHTOBBIE SIBIICHUS M MPOLECCHI, UCTIOIb3YS
¢bu3nueckue BETUYHHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JTMHA
BOJHBI M YacTOTa CBETa, JHEPrUs M HUMIYyJIbC (OTOHA, TEepUuos
MoJypacnaaa, »HHEpPrusi CBA3M AaTOMHBIX sJep; HpH ONHUCAHUHU
MPaBUJIBLHO TPAKTOBATh (PU3UYECKHUM CMBICI UCIOJIb3YEMbIX BEJIMYUH,
uX 0003HAYCHHs] U CJWHHIIBI, YKa3bIBaTh (DOPMYIIBI, CBS3BIBAIOIINE
JAHHYI0 (QU3UYECKYIO0 BETUUYHHY C JPYTUMHU BEIMYUHAMU, BBIYUCIATH

3HaueHUE (PU3UICCKON BEITMIUHBI

11.6

AHanu3upoBaTh (PU3MYECKUE TMPOLECChl U SBICHUS, HUCIOIb3Ys
du3ndeckne 3aKOHBI WM OpUHIUNBL:  3akoH OMa,  3aKOHBI
MOCIIEOBATEIBHOTO ¥ MAapallICIbHOTO COEAMHEHUS TPOBOJIHUKOB,
3akoH J[xoyins — JleHna, 3aKOH AJIEKTPOMArHUTHONW WHIYKIUH, 3aKOH
MPSIMOJIMHEHOTO PAcIpOCTPAHEHHS CBETA, 3aKOHBI OTPAXKCHHSI CBETA,
3aKOHBl ~ TPENOMJIEHUS  CBeTa, ypaBHEHHWE DOWHINTEHHa A
dboToaddexra, 3aKOH COXpaHEHHS DSHEPrUH, 3aKOH COXPaHCHUS
UMITYyJIbCA, 3aKOH COXPAaHEHHsI DJICKTPUYECKOTO 3apsiia, 3aKoH
COXpAaHGHHsI  MacCOBOTO  YHWCIa, TMOCTyJarel  bopa, 3akoH
paZMoOaKTUBHOTO pachafa, NpH OSTOM Ppa3Indyarh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTH4YECKOE BBIPAXKCHHE U yCIOBHUS

(rpaHupl, 006J1aCTH) TPUMEHUMOCTH

11.7

OHpeI[eHHTL HaIpaBJICHUC BCKTOpPa HWHAYKIMKW MArdiuTHOI'O I10JIA

MPOBOJHUKA C TOKOM, CUJIbl AMriepa u cuiibl Jlopeniia

11.8

CtpouTh ® OINKCHIBATh HW300paKCHHE, CO37aBAEMOC  IUIOCKUM

3€pKajiOM, TOHKOW JIMH301

11.9

BEITONHATE AKCTIEPUMEHTBI 110 UCCIICIOBAaHUIO (PH3MUECKUX SBICHHNA U
MIPOIIECCOB C MCIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPEHUH; MPU
3ToM (GopMyIupoBaTh MpodjemMy (3amady) W THUIIOTE3y Yy4eOHOTo
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  TPEAJIOKESHHOTO

060py,Z[OBaHI/IH, MMPOBOAUTDH OIIBIT U q)OpMYJ'II/IpOBaTB BBIBObI

11.10

OcymiecTBiATh TNpsIMbIE M KOCBEHHbIE H3MEPEHUs (PU3MUECKUX
BEJIMYMH; MPU 3TOM BHIOMPATh ONTHUMAJBHBIN CIOCOO M3MEpEeHUs U

HCIIOJB30BAaTh U3BCCTHBIC MCTO/AbI OLICHKHA HOFpCIHHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIb30BAaHUEM
OpSAMBIX ~ HU3MEPEHUIl; TpU 3TOM KOHCTPYUpPOBATH  YCTAHOBKY,
(UKCUPOBATh PE3YNbTATHl TOJYYCHHOW 3aBUCUMOCTH (DU3NYECKUX
BEJIMYMH B BHUJIE TAOJUIl U TPAdUKOB, JIENATh BBIBOJBI 10 PE3yIbTaTaM

HCCIICIOBAHUA




11.12

CoOmromate TpaBwiia  0€30MacHOTO TpyJda TMpPH  ITPOBEACHHUH
UCCIEAOBaHUN B paMKax yd4eOHOro OSKCHEpUMEHTa, Y4eOHO-
UCCIIEIOBATENBCKOW M TPOEKTHOM ACSITEIHOCTH C UCIOJIb30BaHUEM

M3MEPUTEIBHBIX YCTPONCTB U J1a0OpaTOPHOTO 000PYyTOBaAHUS

11.13

Pemarp pacuérHbie 3a1a4yul ¢ SBHO 3aJaHHON (U3NYECKOM MOJEIBIO,
UCIIONB3Ysl (PU3MUYECKHE 3aKOHBI W TIPUHIIMIIBI, HA OCHOBE aHaIM3a
YCIIOBUSL 3a/Jladydl  BBIOMpaTh (DU3MUECKYI0 MOJENb,  BBIIACIATH
(dbu3nYecKue BEMMYMHBI U (HOPMYJIbI, HEOOXOMUMBIC I €€ peIleHHuS,
MPOBOJUTH PACUYETHI U OLICHUBATh PEAbHOCTh IMOJYYEHHOTO 3HAYEHUS

(bu3nYeCcKOil BETUIMHBI

11.14

Pematp Ka4yeCTBEHHBIE 3a/1a4u: BBICTPAauBaTh JIOTUYECKH
HENPOTUBOPEUMUBYIO LEMOYKY PACCYXIACHUN C OMOPOM HAa MU3YUYCHHBIE

3aKOHBI, 3dKOHOMCPHOCTHU U (bl/ISI/I‘{CCKI/Ie SABJICHUA

11.15

Hcnonp30BaTh MNpU  pelIEHUH yuyeOHBIX 3aJad  COBpPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOTHUM JUI TMOMCKA, CTPYKTYPHUPOBAHUS,
UHTEpIpEeTallud M NPEeACTaBICHUs Y4eOHOW M Hay4YHO-NOIYJISIPHOH
UH(POPMALIUHU, TIOTYYSHHOW M3 Pa3IMYHBIX MUCTOUYHUKOB; KPUTUYECKH

aHAJIM3UPOBATH MOTyYaeMyI0 HH(POPMAIUIO

11.16

OOBSACHATh MPUHIUIBI JAEHCTBHUS MallWH, MPUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3nuyaTh YCIOBUS HUX O€30MACHOIO HCIHOJIb30BAHUS B

IOBCEIHEBHOM XU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIAZa POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJOTHI

11.18

Hcnonb30BaTh TEOpPETUUECKHUE 3HAHUS O (DU3MKE B IOBCEIHEBHOU
KU3HH JIJI1 o0ecriedeHus1 0€30MacHOCTH MPU OO0paIeHU: ¢ TpudopamMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJIsi COXPAHEHHUS 3/I0pOBbi U

CO6J'IIO,I[CHI/I$I HOPM 3KOJOIrM4Y€CKOIo IOBCACHUSA B Opr>KaIOH_IeI71 cpeac

11.19

PaboTath B rpyrmme ¢ BBIIOJIHEHHUEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYIIbl,  pPAlMOHAJIBHO  PACHPENENATh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyallUsAX, AaJEKBATHO OLICHMBATH BKJIAJ KaXJOrO0 U3 YYAaCTHUKOB

TPYIIIBI B PELICHUE PAaCCMATPUBAEMOI MPOOIIEMBI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pasnaeJ
a

Kox nposepsiemoro
3J1eMeHTa

HpOBepﬂeMble IJIEMEHTBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunsie
METO/bI TO3HAHUS OKpykarouiero mupa. Poib
DKCIEPUMEHTA M TEOpHUM B  IpoOLECCe

MO3HAHUS MPUPObI. DKCIIEPUMEHT B (PU3UKE

1.2

MopenupoBanue (PU3NYECKUX SIBICHUH U
npoueccos. Hayunsie runoressl. dusnueckue
3aKOHBI U TeOpUU. ['paHUIBI MPUMEHHUMOCTH
buznyeckux 3aKOHOB. [Ipunuun
coorBercTBUs. Poimb M MecTo (QU3MKH B
GOpMHpPOBaHMHM  COBPEMEHHOM  HAyYHOH
KapTUHBI MHpa, B MIPAaKTUYECKOU

NeATeIFHOCTH JIIOJIEN

MEXAHHWKA

##HParHKMHEMATHKA

2.1.1

MexaHndeckoe JABUIKCHUC. OTHOCHUTENHLHOCTD
MCXaHUYCCKOIo JBUKCHUSI. Cucrema orcuéra.

TpaekTopust

2.1

[lepemenienne, CKOpOCTh (CpeAHsisi CKOPOCTh,
MTHOBEHHAasi  CKOPOCTb) U YCKOpEHHUE
MaTepUalbHOW TOYKH, MX NPOEKIHH Ha OCH
CHUCTEMBI KOOpPJIMHAT. Crnoxenue

NIEPEMELICHUH U CII0KEHUE CKOPOCTEN

PaBHOMepHOE u PaBHOYCKOPEHHOE
NPSIMOJIMHENHOE JIBUKECHHUE. I'paduku
3aBUCUMOCTH KOOpIUWHAT, CKOpOCTH,

YCKOPEHUS, nyTH u nepeMeneHus




MaTepuaibHOU TOYKU OT BpEMEHU

2.1.4

CBoOopaHoOe majienne. Y CKOpeHue CBOOOTHOTO

HaacHus

2.1.5

KpuBonuneiinoe nBmxkeHue. PaBHomepHOE
JIBIKCHHE  MaTepUalIbHOM  TOYKM 11O
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JMHEWHas
CKOpOCTb. [Iepuon u 4acToTa.

HCHTPOCTpeMI/ITCJIbHOG YCKOpCHHC

2.1.6

TexHnueckue  ycTpoWCTBa: CIUOMETD,
JBUKEHHE CHapsAI0B, LEMHbIE U PEMEHHBIE

nepeaadun

[Ipaktuueckune paboTHI. H3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHONIEHUSI MEXKIy IyTSIMH, IIPOUICHHBIMU
TEJIOM  3a  [OCJIEAOBATEIIbHbIE  PABHbBIC
MPOMEXKYTKH BPEMEHU MIPU PABHOYCKOPEHHOM
JBW)KEHUN C HA4YaJbHOM CKOPOCTBIO, PAaBHOU
Hy10. M3ydyeHue NBUKEHHUS IIapuKa B BA3KOU
KUOKOCTU.  V3ydyeHwe  JBUKEHUsA  Telna,

OpOIIEHHOT0 TOPU30HTAIBHO

2.2

##PartHIMHAMUKA

2.2.1

[Tpuniun OTHOCHUTEILHOCTH lanunes.
IlepBriii 3akoH HproToHa. HHepuuanbHbIe

CUCTEMBI OTCUETA

222

Macca Tena. Cuna. IlpuHuun cynepnosunuu

CHIJI

223

Bropoi#i 3akon HploToHa mjisi MaTepuanbHOU
TOYKM B HWHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tpernit 3akon Herorona s

MaTCpHAJIbHBIX TOYCK

224

3aK0oH BCEMHUPHOTO TAroTeHusl. Cuiia TSHKEeCTH.

[TepBast kocMudeckas ckopocTb. Bec Tena

2.2.5

Cwuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cwiia TpeHUs

CKOJIB)XCHUA )48 cuJia TPCHUS ITOKOA.




Koaddumument tpenus. Cuna conpoTUBICHUS

IMpu ABUXKCHUM TCJIa B JKUJAKOCTU UJIU I'a3¢C

2.2.7

HOCTYHaTCJIBHOG 1 BpaaTCJIbHOC IBHUKCHUC

a0COJIIOTHO TBEPIOTO TEa

2.2.8

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpallCHUS.
IImeyo cuibl. YCnoBusi paBHOBECUSI TBEPIOTO
teaa 8 UCO

229

TexHuueckue  yCTpOMCTBA:  MOJIIWITHUKH,

ABWIKCHUC UCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[TpakTuyeckue paboThl. M3yueHue ABHXKEHHS
Opycka 1O HakKJIOHHOM IUIOCKOCTH IIOJ
JeficTBUEM HECKOJbKUX cuil. MccienoBaHue
3aBUCUMOCTH CUJI YIPYIrOoCTU, BOZHHUKAIOIIUX
B J1ehOpMHUPYEMOIl TPYy>KUHE U PE3NHOBOM
oOpasie, OT BEJMYMHBI HUX JedopMaluu.
HccenenoBanue ycioBUid paBHOBECHS TBEPIOTO

TCJIa, UMCIOILCTO OCh BpalllCHUSA

23

###Pari##3AKOHDBI COXPAHEHN A B MEXAHUKE

NMnynsc MaTepUalbHOM TOYKH, CHUCTEMBI

2.3.1 MaTepHalbHbBIX TOYeK. HMmmynec cwibl u
W3MEHEHHUE UMITyJIbCca Teja
232 3akoH coxpaHeHuss ummnyinsca B HCO.
o PeakTuBHOE NBMXKEHUE
233 Pabora cuiibt
234 MomHOCTb cribl
53s Kunernueckas sHeprusi MaTepuaibHOU TOYKH.
o TeopeMa 0 KHHETUYECKOU YHEPTUH
ITorenuumansHas dSHeprus. IloreHuumanpHas
36 JHEprus yIpyTo ne(popMHUpPOBaHHON
o npyxuHsl. lloreHnumanbHas dHeprus Tena
BOJIM3H MOBEPXHOCTH 3eMJIU
[ToreHunanbHble U HEMOTEHUUAIbHbBIE CHJIIBI.
2.3.7

CBs3b pa6OTbI HCIIOTCHIOHUAJIBHBIX CHJI C

N3MCHCHHCM MEXaHUYECKOH OHCPIUun




CHCTEMBI TECII. 3akoH COXpaHCHUA

MEXaHU4YeCKOMH SHEpPIrUuun

2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
939 TexHudeckue yCTpPOWCTBA: JBUKEHUE PAKET,
o BOJOMET, KOIIEP, IPYKUHHBINA TUCTOJIET
[IpakTuueckue paboTel. M3yueHue cCBs3u
2310 CKOpPOCTEMl TeJl TMpu HEynpyrom ynape.

HccnenoBanue cBA3M pabOTBl CHIIBI €

W3MEHEHHEM MEXaHUYECKOU 9HCPTHHU TCJIa

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

##Par###OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE IIOJIOXKEHUSA MOJIEKYJIAPHO-
KUHETUYECKOI TEOPHHU. BpoyHoBckoe
neuxenne. Iuddysusa. Xapaktep IBUKESHUS U

B3&I/IMOI[€I>1CTBI/I$I HaCTHIl BEUICCTBa

3.1.2

Mogenu CTpoeHHs Ta30B, KUIKOCTEH U
TBEPABIX TeN U 00BICHEHUE CBOWCTB BELIECTBA

Ha OCHOBE DTUX MOJEJIEN

Macca wMonekyn. KomnnuecTBo BemiecTsa.

[TocTostHHAas ABoraapo

3.14

TemmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenbcus

3.1.5

Mopenb nacaJbHOIro rasa. OcHOBHOE
YpaBHCHHUC MOHGKYJIHPHO—KHHCTH‘IGCKOI;'I

TCOpHU UICATIBHOI'O Ira3a

AOcomoTHas Temneparypa Kak Mepa cpeaHeil
KUHETUYECKON PHEPTHH TETJIOBOTO JABHMKCHUS

yactul rasa. [lIkana remneparyp Kenssuna

VpaBuenune Kaneiipona — MeHnaeneesa.

3akon JlanbTOHA

I'a30BBIC 3aKOHEI. HBOHpOHCCCH B NACAJIbHOM
ra3c¢ ¢ IOCTOAHHBIM KOJIHYCCTBOM BCHICCTBA:

U30TEepMa, U30X0pa, n300apa

Texuuueckue YCTPOMCTBA: TEPMOMETD,




OGapomeTp

3.1.10

[IpakTuueckue paboTel. M3mepeHue macchl
BO3JyXa B KJIIACCHOM KoMHate. MccnenoBanue
3aBUCUMOCTH MEXIY IMapaMeTpaMu COCTOSTHUS

Pa3peCiKEHHOTO Ira3a

3.2

OCHOBbI TEPMOJIMHAMUNKHA

3.2.1

TepmonuHamuueckas cucrema. BHyTpeHH:A
DHEPrus TEPMOJMHAMHYECKOM CHUCTEMBI H

CIIOCOOBI €6 U3MEHEHUS

3.2.2

KonnuectBo Temnotel U pabota. BHyTpeHHss

SHEPTrrd OAHOATOMHOI'O UACAJIBHOT'O Ira3a

323

Bunpl Temmomepenayu: TEIIONPOBOIHOCTD,
KOHBEKIHUsA, M3ayueHue. TemioéMKoCcTh Tena.
VienbHas TeIUIOEMKOCTh BelllecTBa. Pacyér

KOJIMYCCTBA TCIUIOTHI IIPU TCILIOIICPCIauC

324

[TepBbiii 3aK0H TepMoauHaMUKH. [IprMeHenne
IIEPBOTO 3aKOHA TEPMOJIUHAMUKHI K
u3onporeccam. ['paduueckas uHTEprpeTanus

paboTsl raza

325

TeroBble mamuHbl. [IpuHIUIIBL IElCTBUA
TeIuIoBbIX MamuH. [IpeoOpa3oBanus sHEpruun
B TEIIOBbIX MammuHax. Koaddumnuent
nosiesHoro  nedctBus  (manmee —  KILJ)

terioBoid MamuHbl. [{ukin Kapuo u ero KII1/]

3.2.6

Bropon 3aKOH TEPMOAUHAMUKMU.
Heobparumocts  mporieccoB B TPHUPOJIE.
TenmoBeie JIIBUTATENN. DKOJIOTHYECKUE

poOJIeMbI TETIOdHEPTeTHKHI

3.2.7

Texnuueckue YCTpOWCTBA: JBUTaTeIIb
BHYTPEHHETO CTOpaHH, OBITOBOM

XOJIOAUJIbHUK, KOHAUITHUOHCD

3.2.8

[Tpaktudeckue paboTsl. Mi3MepeHue ynenbHoi

TEINIOEMKOCTH

33

###Parf##AI'PEIATHBIE COCTOSAHMA BEIIIECBA. PA30BbIE




ITEPEXO/bI

3.3.1

[TapoobpazoBanue u koHAeHcalus. Vcnapenne
u KHIICHUC. Y;[eanaﬁ TCILJIOTA
napooOpazoBaHusl. 3aBUCUMOCTb TEMIIEPATYPHI

KUIICHUSA OT JaBJICHHUA

332

AOcCOI0THAsET W OTHOCUTENIbHAs BIIAXKHOCTH

Bo3yxa. HacelienHslii map

333

Trépnoe TEJIo. Kpucrannuueckue u
amopdHble Terma. AHHU3ZOTPONHUS  CBOWCTB
KPHUCTAJIJIOB. >KI/IIIKI/IG KpHuCTaJlJIbI.

COBpeMeHHHe MaTCpHajibl

334

IInaBnenue wu KpUuCTaJUIn3aluA. VY nennHas

TerutoTa masieHus. Cyonumarus

335

YpaBHeHuUe TeIIoBoro Oanaxca

3.3.6

TexHuueckue yCTpOMCTBA: THUTPOMETP U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOIMH
IIOJIyYEHHUSI COBPEMEHHBIX MAaTEPHUAIIOB, B TOM

YHUCJI€ HAHOMATCpHaJI0B, U HAHOTEXHOJIOTNU

3.3.7

[IpakTuyeckue paboTHI. N3mepenne

BJIA’JKHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

##Par#H# O JIEKTPOCTATUKA

4.1.1

DneKkTpu3anus Tel. JNeKTpudeckuit 3aps. Jpa

BHJIA DJICKTPUUYCCKUX 3apPAa0B

4.1.2

HpOBOI[HI/IKI/I, AUIJICKTPUKHN n

IIOJIYIIPOBOTHUKH

4.13

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.14

B3aumopeiicteue 3apsaoB. 3akon Kynona

4.1.5

DIIEKTPUYECKOE noie. Hanpspok€HHOCTh
AIEKTPUUECKOTO OJISL. [IpuHuun
CYIIEPIIO3UIINH. JIluann  HanpsHKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

4.1.6

PaGora cun SJICKTPOCTATHUYICCKOI'0  ITOJIA.

ITorenuuan. Pa3zHocTs HoTeHIINATIOB




HpOBOI[HI/IKI/I U JUDJICKTPHUKU B IMOCTOAHHOM

4.1.7 UIEKTpUYeckoM  moae.  Jludnexkrpuueckas
IIPOHUIIAEMOCTh
DIEeKTPOEMKOCTb. Konnencarop.
4.1.8 ONEKTPOEMKOCTh  IIOCKOTO  KOHJEHCAaTopa.
DHeprus 3apsKEHHOI0 KOHAEHcaTopa
TexHuyeckue  ycTpoOWCTBa:  3JIEKTPOCKOII,
419 JNEKTPOMETP, AJIEKTPOCTATUYECKasl 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIIEHCATOP,
KCEPOKC, CTPYHHBIN TPUHTEP
4110 [IpakTuyeckue paboTHI. N3mepenune

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar###ITIOCTOSHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VcnoBus CYIECTBOBAHUA IIOCTOAHHOI'O

4.2.1 AJIEKTpUYecKoro Toka. Mcrounuku Toka. Cuna
ToKa. [IoCTOSIHHBIN TOK
42.2 Hanpspkenue. 3akon Oma 115 ydacTka enu
423 DNEKTPUUECKOE COMPOTUBJICHUE. Y IeTbHOE
o COIPOTHBIICHHUE BEIIECTBA
454 [locnenoparensHoE, napajulesIbHOE,
o CMEIIaHHOE COEANHEHNE TPOBOAHUKOB
PaboTa anmekTpuueckoro Toka. 3akoH Jxoys
4.2.5
— Jlenua
4.2.6 MoOIHOCTb 31EKTPUYECKOTO TOKA
anekTpoaBwkymas cuina (mamee — DC) u
427 BHYTpPEHHEE COMPOTHUBIECHHE UCTOYHHKA TOKA.
o 3akon Owma g 1OJAHOM  (3aMKHYTOM)
3NeKTprdecKon tenu. Koporkoe 3ambpikanue
OneKTpOoHHAas POBOAUMOCTh TBEPABIX
428 METaUIOB.  3aBHUCUMOCTb  CONPOTHBIICHUSA
o METaJIJIOB oT TEeMIEpPaTyphbl.
CBepxnpoBOIUMOCTb
4.2.9

OnekTpuueckuid TOK B Bakyywme. CBolicTBa




OJICKTPOHHBLIX ITYYKOB

4.2.10

[ToynipoBoiHuku. COOCTBEHHASI U TPUMECHAS
MPOBOJIMMOCTh TOJIYIIPOBOJAHUKOB. (CBOKCTBa

p-n nepexona. IloaynpoBogHIKOBBIE TPUOOPHI

4.2.11

OJIEKTPUYECKUH  TOK B DJIEKTPOJIUTAX.
DNEeKTpONUTHYECKAS JUCCOLIMAITHS.

DIeKTpoIH3

4.2.12

DIEeKTPUIECKHUI TOK B rasax.
CaMoCTOSATENbHBII U HECAMOCTOSITEIbHBIN
paspsan. Paznuunble TUIBI CaMOCTOSTEIHLHOTO

paspsiaa. Monnus. [1nazma

4.2.13

TexHnyeckue  ycTpOMCTBA: aMIepMerTp,
BOJITMETP,  peOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHArPEBATEIIBHBIC pUOOPBI,
AIIEKTPOOCBETUTEIbHBIEC PUOOPHI, TEPMOMETP
COIPOTHUBIIEHUS, BaKyyMHBIN JTIO]L,
TEPMHUCTOPHI " (boTope3nucTopsl,

HOHynpOBOI{HHKOBLIﬁ Auoa, raJlbBaHUKa

4.2.14

IIpakTrueckue paboTHI. N3yuenne
CMEILIaHHOT'O COeIMHEHUS PE3UCTOPOB.

WN3smepenne DOJIC ucTOYHMKAa TOKa M €TO
BHYTpPEHHEro comnportusieHus. HabmoneHnue

9JICKTPOJIM3a

11 KJIACC

Kon
pa3aen
a

Koanposepsiemoro
3JeMeHTa

IIpoBepsieMble 31eMeHTHI COleP:KAHUS

OJIEKTPOAMMHAMUKA

##HHPar#M AT HUTHOE I1OJIE. SJIEKTPOMAT'HUTHA I MHAY KW A

4.3 43.1

I[TocTosiHHRIE MarHuThel. BiaumopeiicTBue

IIOCTOAHHBIX MaroHuToOB

432

MarauTtHOe TmONEe. BekTop MarHUTHOU




uHaykuy.  [IpuHmun — cyneprno3uiuu.
Jlunum marnutHOM wHAykuuu. Kaptuna
JUHUM  MArHuTHOM  HMHAYKUUHA  TOJA

IIOCTOAHHBIX MarHuTOB

MarauTHOE TMO0J€ TMPOBOJHHUKA C TOKOM.
Kaptuna nuHMI 10N JJIMHHOTO IPSIMOIO

IMPOBOJHHKA MW 3aMKHYTOI'O KOJIbLIEBOI'O

433 MPOBOJHMUKA, KATymIKH C TOKOM. OTmbIT
Opcrena. BzaumoeiicTBrue mpoBOAHUKOB €
TOKOM
434 Cuna Amnepa, €€ MOyJIb U HAalIPaBJIEHUE
Cuna JlopeHnia, €€ MOyJIb U HalpaBJICHUE.
JBr>keHue  3apsDKEHHOW — YacTUIbl B
433 OJTHOPOJHOM MarHUTHOM Tmone. PaGora
cunbl JlopeHna
4.3.6 SIBneHune AIMeKTPOMAarHUTHON MHITYKITHH
4.3.7 [ToTok BEeKTOpa MArHUTHON MHYKIIMH
OJIC nHaykiuu. 3aKOH 3JIEKTPOMarHuTHOM
4.3.8 uHaykuuu Papanes
BuxpeBoe »snextpuueckoe mnone. IC
UHAYKIUA B TPOBOJHUKE, IBUXKYLIEMCS
439 MOCTYNaTEeNbHO B OJHOPOJHOM MAarHUTHOM
oJie
4.3.10 [IpaBuiio Jlenma
NHIyKTUBHOCTDB. SIBIICHME CAMOUHIYKIWH.
4311 OJ1C camouHyKkumuu
DHeprus MAarHUTHOTO TOJS KATyIIKH C
4.3.12
TOKOM
4.3.13 DJIEKTPOMArHUTHOE TI0JIe
TexHuueckue  yCTpPOWCTBA:  TOCTOSTHHBIC
MAarHHTHI, AIIEKTPOMATrHHUTBHI,
4.3.14
AJIEKTPOIBUTATEITb, YCKOPHUTEITH
AIIEMEHTaPHBIX YaCTHII, UHAYKIIHOHHAS T1eYb
4.3.15

[IpakTyeckue paboTHI. N3yuenue




MarHUTHOTO TIOJNSI KAaTyHIKM C TOKOM.
HccnenoBanne neWcTBHA  MOCTOSHHOTO
MarHura Ha paMKy ¢ TokoM. MccienoBanue

SABJICHUA SHGKTPOMaFHHTHOﬁ HHAYKOHUU

KOJIEBAHUMA 11 BOJIHBI

5.1

##HHPar#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

Konebarenpnass cucrema. CBoOomHbBIE
kKojeOanus. ["apMoHWyeckue KoseOaHuUs.
[lepuon, yacrora, ammimutyaa u (Qasza

KoJIeOaHMIt

5.1.2

[IpyxvHHBIA MasTHHK. MaTeMaTn4ecKuit

MasiTHHK

5.1.3

YpaBHeHHE TapMOHHYECKHUX KOJIEOAHUM.
Kunemaruueckoe " IUHAMHUYECKOE

OIIMCaHHE KOojIe0aTEILHOrO JBUXKXCHUA

[IpeBpamenue SHEPruu pu
TapMOHUYECKHUX  KOJeOaHHSIX. Cas3p
AMILUTATY b KoJIeOaHuii HUCXOIHOU
BEJIMYMHBI C aMIUIMTyJaMH KoJjeOaHuil eé

CKOPOCTH U YCKOPEHUs

5.1.5

Konebarenbnpiii  koHTYp.  CBOOOAHBIC
AIEKTPOMArHUTHBIE KoseOaHus B
UICATBHOM  KOJeOaTelbHOM  KOHTYDE.
AHalOTUsT  MEXJIy MEXaHUYEeCKUMHU U
SJICKTPOMAarHuTHBIMU KOJ'IC63.HI/I$IMI/I.

®opmyna Tomcona

3aKoH COXpaHCHHUA SHCPruvu B HUACAIbHOM

K0JIe0aTeIbHOM KOHTYpE

BrIHyX/IeHHBIE MEXaHHYECKUE KOJeOaHMsI.
Pe3onanc. Pe3onancHas KpHBasl.
BBIHy)KILeHHBIC QJICKTPOMArHUTHBIC

KOJIEOAHMSI.

Ilepemennbii  TOK.  CHHyCOWIAIbHbBINA

HepeMeHHBIfI TOK.

5.1.9

MouHocTb [IEPEMEHHOI0 TOKA.




AMIUIMTYIHOE M JEHUCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAIIPSKCHUSA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaua
U NOTpeOJIEHUE 3IIEKTPUYECKON SHEPIHH.
OKOJIOTUYECKHE PUCKHU NPU IPOU3BOACTBE
JJIEKTPUYECKON JHEpruu. Kynerypa
UCIIOJIb30BaHUs JNEKTPO’HEPIUH B

MMOBCEIHEBHOM KU3HU

5.1.11

Texnuueckue ycTpoiicTBa: ceiicMorpad,
ANMEKTPUICCKHH 3BOHOK, JIMHAN

QJICKTponepcaavd

5.1.12

[Ipaktnueckue pabotsl. HMccnemnoBanue
3aBUCUMOCTH II€pUOJa MaJbIX KoseOaHuH
rpy3a Ha HUTH OT JUIMHBI HUTH U MAacChl
rpysa. MccnenoBanue nepeMeHHOro TOKa B
LEeNU W3 IOCJIEA0BAaTENIbHO COEeIMHEHHBIX

KOH/IEHCATOpa, KaTYLIKU U pe3UcTopa

5.2

##HPart#MEX AHUYECKUE U OJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuyeckue BOJIHBI, YCIIOBHSI
pacupoctpanenus. llepuon.  Ckopoctb
pacmpocTpaHeHuss W JJIMHA  BOJIHBI.

HonepeqHHe " IPOAOJIBbHBIC BOJIHBI

52.2

###Par### Nurepdepennusa u audpakimst

MCXaHUYCCKUX BOJIH

523

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa ToHa. TeMOp 3ByKa

524

DONEeKTPOMarHUTHbIE  BOJHBIL. Y CJIOBHS
N3JIIYUYCHUSA SJICKTPOMArHUTHBIX BOJIH.
Bzaumuas opuenranus BektopoB E, B u v

B 3J'IeKTp0MaI‘HPITH01>i BOJIHC B BAKYyyMC

525

CBoiicTBa  9JIGKTPOMAarHUTHBIX  BOJIH:
OTpakKeHHE, MNPEIOMIICHUE, MOJIpU3aNys,
mudpakuus, uHTepdeperuus. CKOpoCTb

OJICKTPOMArdMTHBIX BOJIH

5.2.6

[xamna DJIEKTPOMArHUTHBIX BOJIH.




HpI/IMeHCHI/Ie OJICKTPOMAariuTHbBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[IpuHUHMIBl paTUOCBA3UM U TEJICBUACHHUS.
Pagnomoxamust. DIeKTpOMarHuTHOE

3arpsA3HCHHUC OKPY)KaIOH_Ieﬁ Cpeabl

5.2.8

TexHuueckue yCTpOMCTBA: MY3bIKaJIbHBIE
UHCTPYMEHTHI, YIBTPA3BYKOBAs
JUAarHOCTHKa B TEXHUKE W MEJIULUHE,
pamap,  pagMONPUEMHHUK,  TEJIEBU3O0D,

anTeHHa, Tenedon, CBU-meup

53

#HPariH#HOIITUKA

5.3.1

[IpssMonuHeitHOE pacrpocTpaHEeHHE CBETa

B OJIHOpOoaHOM cpene. JIyu cBera

532

OtpaxkeHue cBeTa. 3aKOHBI OTPAKECHMS
cseta. [loctpoenne n300paKeHUH B TIIOCKOM

3epKae

533

[penomierne cBeTa. 3aKOHBI TIPEIOMIICHHS
CBeTa. AOCOIIOTHBIA [I0Ka3areib

IMPCIIOMJICHU A

534

Iom=oe BHYTPEHHEE OTpaKEHHUE.
[IpenenpHblid yroJl MOJTHOTO BHYTPEHHETO

OTpaXCHUA

53.5

Hucnepcust cBera. ClOXHBIA  cOCTaB

Oenoro cBera. L{BeT

5.3.6

Coluparoniue M pPacCEHBAIOIINE JIMH3BI.
Tonkass nuH3a. DOKYCHOE pPACCTOSHHUE U
OIITHUYECCKast culia TOHKOI71 JINH3HBI.
[TocTpoeHne n300pakeHHt B COOMPAIONTUX
u pacceuBaromux JguH3ax. Dopmyna
TOHKOH JHWH3BL. YBEIMYCHHE, JaBaecMOeE

JIMH30H

5.3.7

[Ipenensl TPUMEHUMOCTH T'€OMETPUIECKOM

OIITUKH

5.3.8

WNurtepdepeniuss  cBeta.  KorepeHTHbIC

WCTOYHHUKU. YcnoBus HaAOJIIOICHUS




MaKCHUMYyMOB u MUHHMYMOB B
UHTEepPEPEHIIMOHHON KapTUHE OT JBYX

CI/IH(baSHBIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakumst  cBera.  udpakumonHas

pemérka. YciaoBue HAOMIOACHUS TIaBHBIX

5.3.9 MaKCHUMYMOB npu MaJeHUU
MOHOXPOMaTHYECKOT O cBeTa Ha
TU(PPAKIUOHHYIO PEIIETKY
5.3.10 [Tonsapusanus cBera
TexHuueckue yCTpOMCTBA: OYKM, JyIa,
¢doroanmnapaT, MNPOEKUUOHHBIH ammapar,
5.3.11 MHKPOCKOII, TEJIECKOT, BOJIOKOHHAS
OITHKA, TUppaKkMOHHAsA pemeTKa,
HOJIIPON ]
[IpakTrueckue paboThI. H3smepenue
5310 nokasareisss npenomiieHus. MccienoBanune

CBOWCTB  M300pa’keHMH B  JIMH3aX.

Habmonenue qucnepcun ceeta

SJIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

['paHnuBl TPUMEHUMOCTH  KJIACCHUYECKOM
MEXaHUKH. ITocTyarsl TEOPUHU
OTHOCHTEIIBHOCTHU: WHBAPUAHTHOCTh
MOAYJsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIUI OTHOCUTEIBHOCTH DUHINTEITHA

6.2

OTHOCUTENBHOCTD OJIHOBPEMEHHOCTH.
3aMeqyieHMe BPEMEHH M COKpalleHHe

JJIAHBI

6.3

DHeprus U UMIYJIbC CBOOOTHOW YaCTHIIBI

6.4

CBs13p Macchl C 3HEpPrUed M HUMILYJIbCOM
CBOOOJIHOM YaCTHIBl. ODHEPTUs IOKOS

CcBOOOIHOI YaCTHULIBI

KBAHTOBAA ®U3MKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OITTUKU

7.1.1

®otoHbl. PopMmyina I1nanka cBsA3u 3HEPrUn




dboTOHa C €ro 4acTtoTol. OHeprus u

UMITYJIbC (POTOHA

7.1.2

OTkpeiTHe U UccaenoBanue (horodddexra.

OmBITHI AT. CroxeroBa. 3aKOHBI

dororddekra

7.1.3

YpaBHeHue OHHIITENHA s

dororddexra. «Kpacnas rpaHuLa

dotordekra

7.1.4

Hasnenue ceera. OnbiTel [1.H. JIebeneBa

7.1.5

XUMHUYECKOE NEeHCTBUE CBETA

7.1.6

Texuuueckue ycTpoiicTBa: (oTOINIEMEHT,
dboToIaATIHK, COJIHEYHAs Oatapes,

CBCTOONO

7.2

CTPOEHHUE ATOMA

7.2.1

Mogens atroma Tomcona. OnbITEI
Pezepdopaa mo ucciieroBaHu0 CTPOSHUS

aToMa. HnaHeTapHaH MOACIb aTOMa

7.2.2

ITocTtynatel bopa. H3nyuyenue u
noryioneHre  (OTOHOB MpU  Iepexone
aTOMa C OJHOIO0 YpPOBHS DJHEPIHUHM Ha
npyroi. Buasl ciektpoB. CHekTp ypoBHER

OHEPIrur aroMa BOAOpoOaa

7.2.3

BosHOBEIE cBoO¥icTBa 4YacTHUIll. BOJHEBI 1€
bponns. KopnyckynsspHO-BOJIHOBOI
nyamsM.  Jludpakius AJIEKTPOHOB  Ha

KpHucCTajljiax

7.2.4

CrHoHTaHHOE H BBIHYKACHHOC H3JIYUYCHHUC.

YcTpoiicTBO 1 pUHLIKIT paboTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPaJIbHbIN
aHaM3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTED

7.2.6

[Ipaktuueckne  paborel. HaGmonenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE APO




7.3.1

Meroasl HaOMOACHUS W  PETUCTPALNH

OJICMCHTAPHBIX YaCTUIL]

7.3.2

OTKkpbITHE  PAAUOAKTUBHOCTU.  OMbITHI
Pesepdopna mo ompemeneHuro cocraBa
panuoakTuBHOrO  m3nmyudeHus. (CBoiicTBa
anb(da-, Oeta-, raMMa-m3TyueHus. Bimsaue

PAaIUOAKTUBHOCTH HaA JKMBBIC OPIraHU3MbI

7.3.3

OTKpbITHE IIPOTOHA 51 HEHUTpOHA.
Hyxnonnas monmens sigpa ['eiizenOepra —
NBanenko. 3apsan sapa. MaccoBoe 4HCIIO

sapa. M3oTonsl

7.3.4

Anbda-pacnan. DNEeKTPOHHBIN "
MO3UTPOHHBIN Oeta-pacmnaj. ["amma-
U3JTy4eHue. 3aKOH  paJAMOAKTHBHOIO

pacmnana

7.3.5

DHeprus cBA3M HyKJIOHOB B sifipe. SnepHble

cuiel. Jlehekt Macchl sapa

7.3.6

HI[GpHLIC pcaKknuu. I[eJ'IGHI/Ie n CHHTC3

aaep

7.3.7

SnepHsiit peaxrop. TepmosinepHsbIit
cuHre3. [IpoGneMbl M NEPCHEKTHBBI
AIEPHOM  SHEPreTUKU. IKOJIOIMYECKHe

ACIICKTHI HﬂepHOﬁ OHCPICTHKH

7.3.8

OnemeHtapHple  yacTHLbl.  OTKpbITHE
MIO3UTPOHA. DyHIaMEHTAIBHbBIE

B3alUMOJICUCTBUA

7.3.9

TexHuueckue  yCTpOWCTBA:  JO3UMETD,
Kamepa BuibcoHa, SANEpHBIA PEAKTOp,

atoMHasx OomOa

7.3.10

[Ipaktuueckne pabotel. MccnemoBanue
TPEKOB YacTHUI| (mo TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKHU

8.1

Bun 3Bé3mnoro neba. Co3Besnus, spKue




3BE3/1b], IIJIAHETHI, HX BHIUMOE IBWIKCHUE

8.2

Conneunass cucreMa. IlmaHeTsl 3eMHOU
T pyHHLI. HHaHCTLI-F HUT'aHTHhI H ux
CHYTHI/IKI/I, KapJ'II/IKOBI)Ie TIJIAHCTHI. Maﬂme

tena COTHEYHOH CHCTEMBbI

8.3

Connue, d¢ortochepa u  armocdepa.

CoHeuHast akTUBHOCTD

8.4

Hcrounuk sneprun ConHia u 3BE371

8.5

3BE3/1bI, WX OCHOBHBIE XapPAKTCPUCTUKH:
Macca, CBETUMOCTb, PaJNyC, TeMIIEparypa,
1504 B3aMMOCBSI3b. Hwnarpamma
«CTIEKTPAJIbHBIA ~ KJIACC —  CBETHMOCTBY.
3BE3nBI  IJIAaBHOM  IOCICAOBATCIIBHOCTH.
3aBHCHMOCTh «Macca — CBETHMOCTbY JIA

3BE3]1 IVIaBHOM IOCJIEI0BATEILHOCTH

8.6

###Par###BuyTpenHee cTpoeHue  3BE3L.
CoBpeMeHHbIE NPE/ICTABICHUS 0
NpOUCXOXKIeHNU U s3Bomoiu ConHIa |

3BE3. DTallbl )KU3HA 3BE3]I

8.7

Mneunsiii  Ilyte — Hama [anaktuka.
CnupanpHas cTpykrypa  l'anmaktukwy,
pacnpenesieHue 3BE3N, Ta3a W IbUIM.
IMomoxxenne wu gBwxenue CoiHIIA B
lanaktuke. Ilmockass u  cdepuyeckas

MOJICUCTEMEI | aJTaKTUKU

8.8

Tuner ramaktuk. PagmoramakThku U

KBa3apbl. UEpHBIE ABIPHI B sIpax rajlakKTUK

8.9

Bcenennas.  Pacmupenue  BceneHHOM.
3akon XaO6na. Pas0eranue rajakTuk.
Bospact u pammyc Bcenennou, teopus
bonpmioro B3peiBa. Mogens  «ropsiaeu

Bceenennoi». PenukroBoe usityuenue

8.10

MacmtabHass  cTpyktypa  Bcenensoil.
Meraranaktuka. Hepeménnbie mnpoGiiemsr

ACTPOHOMUH




YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YHEHUKA

» @usuka. 10 knacc. Msxuiues ['.4., byxosues b.b., Corckunit H.H.; nox
penakuueit [lapdentreBoit H.A. AktinonepHoe obmectBo «M3naTeancTBo
«ITpocsemienue»

» ®uzuka. 11 kiacc. Mskumes I'.4., Byxosues b.b., Hapyrun B.M.; nox
penakmueit [lapdentreBoit H.A. AkninonepHoe obmecTBo «M3maTeascTBo

«IIpocsemenue»

METOANYECKHUE MATEPUAJIbBI IS YYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH
HUHTEPHET

bu6nmmoreka I{OK






