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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 DJIEeKTPOHHbIE
HanmeHnoBaHue pa3jie/ioB U TeM ungpoBbie
Ne n/m P Kontpoasnbie | IlpakTuyeckn (mucpp )
NMPorpamMMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI e padoThI
pecypcsbl
Paznen 1. DU3UKA U METO/bI HAYYHOI'O ITIO3HAHUSA
1.1 ®u3nKa U METO/Ibl HAYYHOTO ITO3HAHUS 2 Bubmmorexa [JOK
) A y https://m.edsoo.ru/7f41bf72
Uroro no pazneny 2
Pa3nea 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 COXpPAaHEHUS B MEXAHUKE 6 1 1 hitps://m.odsoo.r/7E41bE72
Hroro no pazneny 18
Pa3nea 3. MOJIEKYJISIPHASA ®U3UKA U TEPMO/INHAMUKA
31 OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM 9 1 bubnuotexa [JOK
' TEOPUHU https://m.edsoo.ru/7f41bf72
bu6mmoreka [IOK
3:2 OCHOBBI TCPMOHHAMHUKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperatHble COCTOSIHUS BEIIECTBA. 5 bubnuoreka [JOK

®da3oBEIC MepeXo bl

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. JIEKTPOANHAMUKA

bubmnoreka [IOK
4.1 C) 1
fleRIpocTaTIIA 0 https://m.edsoo.ru/7f41bf72
47 [TocTostHHBIN SneKTpUYecKuii TOK. ToKu B 12 bubnmorexa [JOK
' pasIMyHbIX cpenax https://m.edsoo.ru/7f41bf72
Hroro no pasgeny 22
Pe3epBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'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 | IlpakTuyeckue (uidpp )
NMPorpamMmblI Bcero o0pa3oBaTejibHbIE
padoThbI padoThbI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MaruauTHO€ noJie. DIeKTPOMarHuTHast 1 ) 3 bubnuorexa [JOK
’ WH Ty KIHS https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 11
Pasnen 2. KOJIEBAHUS U BOJIHbBI
21 MexaHu4eCKHe U JJIEKTPOMArHUTHbIE 9 1 bubnnorexa [JOK
' KoJIeOaHus https://m.edsoo.ru/7f41¢97¢
9 MexaHu4eCcKHe U JJIEKTPOMArHUTHbIE 5 1 bubmuotexa [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97¢c
but6mmoreka [JOK
23 Onrrka 10 3 https://m.edsoo.ru/7f41c97¢c
Hroro no pazgeny 24

Pazgen 3. OCHOBBI CHEIIUAJIBHOM TEOPUU OTHOCUTEJBHOCTH

31 OCHOBBI CTIEITHATBHOM TEOPUH 4 ) bubnuorexa [JOK
OTHOCUTEIBHOCTHA https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
4.1 DNIeMEeHThI 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 ACTPOPU3NKHU

but6mmoreka [JOK

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

6.1 O6o61maroiiee TOBTOPEHUE 4 ngg;;fg;grouﬁ 41697
Ntoro no pazgeny 4
PesepBHOE 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 DJIEeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Konrpoasbnbie | IlpakTnyeckue | H3Y4YE€HH
n/n Bcero oOpa3oBaTejibHbIEC
padoThI padoThI A
pecypcsl
®u3nka — HayKa o MpUpoJIE.
1 Hayunsrie MeTZ bl nofoHHﬂ 1 bubmmorexa [TOK
Y 2 https://m.edsoo.ru/ff0c32e2
OKPY’KaIoIlero Mupa
Pounb u mecTo Gusuku B

) (hopMHUPOBaHUH COBPEMEHHOMN | bubmuorexa [JOK
Hay4YyHOU KapTHUHBI MUpa, B https://m.edsoo.ru/ff0c33e6
MIPAKTUYECKON JAEATEIbHOCTH JIFOIEH
MexaHudeckoe OBUKECHHUE.

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

4 PaBHOMEpHOE nIpsIMONIMHEWHOE | bubnnorexa [JOK
JBIKCHHUC https://m.edsoo.ru/ff0c3620

5 PaBHOyCKOpEeHHOE IPSIMOJIMHENHOE 1 bub6nmorexa [IOK
JIBIJKCHUE https://m.edsoo.ru/ff0c372¢

6 CBobOoaHOE mazieHne. Y CKOpeHue 1 bubnnorexa [JOK
CBOOOHOrO MaeHUs https://m.edsoo.ru/ff0c39cc
KpuBonuHnelinoe nBUXEHUE.

N bu6nmoreka [IOK

7 JIBr>KeHUEe MaTepUaIIbHOU TOYKH 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 06 n3MEeHEHUN
KMHETUYECKOU SHEPIUU

8 NHepuumanbHble CUCTEMBI OTCUETA brbmmorexa [OK
p . ' https://m.edsoo.ru/ff0c3be8
[Tepssiit 3akoH HproTOHA
Macca tena. Cuna. [lpunnun
9 Cynepno3uiuu cui. Bropoil 3aKoH bubmorexa HOK
yrep ’ p . https://m.edsoo.ru/ff0c3be8
HproTona 15t MaTepraibHOW TOYKH

10 Tperuii 3axoH HptoToHa aiist bub6nmoreka [IOK
MaTEpPUAIBHBIX TOYEK https://m.edsoo.ru/ff0c3be8
3aKkoH BCeMHUpHOTO TsAroTenus. Cuna

11 TspKecT. [lepBas kocMuueckas bubmmorexa [IOK

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

12 Cuna ynpyroctu. 3akoH ['yka. Bec bubnumorexa [IOK
Tela https://m.edsoo.ru/ff0c3el8
Cuia tpeaust. KordhdunueHt tpenus.

13 Cuia CEH OTI/IBJ'ICI?I/I(E pu ,I[BI/IE(CHI/II/I bubmorexa LOK

p p https://m.edsoo.ru/ff0c3f76
Tesa B KUAKOCTH WM ra3e
[TocTymarenbHOE U BpaliaTeIbHOE

14 JBIKEHHE a0COIIOTHO TBEPIOTO TEa. bu6mmoreka [{OK
MowmeHnT cuinsbl. [1nedo cunsl. YcnoBus https://m.edsoo.ru/ff0c41a6
paBHOBECHS TBEPAOTO TEJIA
NMnynbsc MmaTepuaibHON TOYKH,

15 CUCTEMBbI MaTepUAIIbHBIX TOYCK. bubmmoreka [JOK
Nmmynbe cuiibl. 3aKOH COXpaHEHUS https://m.edsoo.ru/ff0c43d6
HUMITyJIbCa. PeakTUBHOE IBIKECHHE
PaboTta 1 MOIITHOCTE CHIIBI.

16 Kunernueckast sHeprust MarepuaibHONR bubnmnoreka [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

[TorenmmansHas >HEprUsl.
[ToTenuuanbHas SHEpPTUs yIpyro
ne(OpMUPOBAHHOI MPYKUHBI.
[ToTenuuanbpHas 3Heprus Tena BOIU3U
MOBEPXHOCTU 3eMJITH

bu6mmoreka [{OK
https://m.edsoo.ru/ff0c461a

18

[ToTeHunanbHbIe U HEMOTEHIAJIbHBIE
cuiibl. CBsi3b paboTHI
HENOTEHUHUAIbHBIX CHUJI C U3MEHEHUEM
MEXaHUYECKON SHEPTUU CUCTEMBI Tell.
3aKOH COXpaHEHHSI MEXaHUYECKON
SHEPrUuu

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

19

Jlaboparopnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
N3MCHCHUECM MexaHquCKOﬁ 3Hepr1/m
TeJa Ha TIPUMEPE PaCTSKEHUS
PE3MHOBOTO KI'yTa»

20

Konrponbnas padora o Teme
«Kunemaruka. Jlunamuka. 3aKOHBI
COXPAHEHHUS B MEXaHUKE

bubmnoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

OCHOBHBIE NOJIOKEHUS MOJIEKYJIIPHO-
KUHETUYECKON TEOpUH. BpOyHOBCKOE
nskenue. npdysus

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

22

Xapakrep IBUKEHUS U
B3aMMOJICHCTBHS YaCTHUI] BEIISCTBA.
Mogenu cTpoeHus ra3oB, )KUIAKOCTEH
Y TBEPIBIX TEN

23

Macca MOJICKYIJIL. KonuuectBo
BemectTBa. IloctosHHas ABOFaI[pO



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

TernmoBoe paBHOBecue. TeMneparypa

24 u e€ usmepenue. [llkana remmneparyp
Lenscns
)5 WUneansusiii raz B MKT. OcHOoBHOE bu6nuoreka [JOK
ypaBHeHue MKT https://m.edsoo.ru/ff0c4fde
AOcommoTHas TemrepaTtypa Kak Mepa
%6 CpeIHel KUHETUYECKOM SHEPTUu bubnnorexa [JOK
JBHKEHUS MOJIEKYJI. Y paBHEHHE https://m.edsoo.ru/ff0c511e
MenneneeBa-Kianeipona
27 3akoH JlanbToHa. ["a30BbIC 3aKOHBI
JlaGopartopnas pabota
73 «HMccnenoBanue 3aBUCUMOCTH MEXAY
rnapameTpamMu COCTOSIHUS
Pa3pexKEHHOTO Ta3an
29 N3onporiecchl B uaeaqbHOM ra3e u ux bu6mmoreka [IOK
rpadguvecKoe mpeacTaBIeHNe https://m.edsoo.ru/ff0c570e
BryTtpenHss sHeprus
TEPMOJMHAMUYECKON CUCTEMBI U
30 crocoObl e€ n3menenus. Koianuectro bubnuorexa [JOK
TEIJIOTHI U paboTa. BHyTpeHHS s https://m.edsoo.ru/ff0c5952
SHEPrUsi OJHOATOMHOI'O UJI€aJIbHOTO
rasa
31 Bunael rerionepenaun bubmorexa LOK
https://m.edsoo.ru/ff0c5¢c36
VY nenbHas TEIUIOEMKOCTH BEIIECTBA.
32 KonnuectBo T€minoTsl npu bubmorexa HOK
. https://m.edsoo.ru/ff0c5¢36
Teruionepenaye. AauadaTHelii mporecc
33 IlepBblii 3aKOH TEPMOAMHAMUKH U €I0 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 U30IIPOIieccaM

https://m.edsoo.ru/ff0cS5efc

HeoOpaTtumocTs nporieccoB B

34 npupoae. Bropoii 3akoH bubmmorexa HOK
PHPOAE. BTOP https://m.edsoo.n/ff0c6230
TEPMOJMHAMUKU
35 [Tpunun gevicteus u KII/ TernmoBoi bubmuoreka [JOK
MAaIlHBI https://m.edsoo.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKOJ0ru4ecKue mpooeMbl
TEIUIOPHEPTETUKHU
18 Oo6o0maromuii ypok «MosiekyspHast bubnuorexa [JOK
¢uzuka. OCHOBBI TEPMOIMHAMUKID) https://m.edsoo.ru/ff0c6938
KonrponsHas padora no teme
39 «Monexynsipaast ¢pusuka. OCHOBBI bubmmorexa LIOK
YIp ' https://m.edsoo.ru/ff0c6a50
TEPMOJMHAMUKI
40 [TapooOpazoBaHue U KOHACHCALHS. bu6nuoreka [IOK
Hcnapenue u kurnenue https://m.edsoo.ru/ff0c63b6
AOCOTIOTHAS ¥ OTHOCUTEIbHAS
41 BJIAJXHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [TOK
Ayxa. m https://m.edsoo.ru/ff0c64d8
nap
Teépnoe Teno. Kpucramimueckue u
4 amop¢HbIe Tena. AHUZOTPOIHS bubmuorexa [JOK
CBOMCTB KpUCTAILIOB. JKuakue https://m.edsoo.ru/ff0c6510
kpuctaibl. COBpeMEHHbIE MaTepHAaIIbI
[1naBneHue U KpUCTaUIU3ALIHSL.
43 VY nenbHas TEIOTa IUIABJICHUS brbmmorexa [TOK
A ' https://m.edsoo.ru/ff0c6708
CyOnmumarus
bub6 OK
44 YpaBHEeHHE TEIJIOBOTO OajaHca nosmotexa 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 Tel. DIEKTPUIECKHUI

45 3aps. [Ba BuAa aIeKTPUUECKHUX bubmorexa [JOK
AL, A p https://m.edsoo.ru/ff0c6bcc
3apsa0B
IIpoBOAHUKH, TUDIIEKTPUKU U
46 an IIPOBOIHUKA 3a2))H COXpaHEHUs bubmorexa LHOK
YHpOBOA ) p https://m.edsoo.ru/ff0c6bcc
AIEKTPUIECKOTO 3apsiaa
B3aumopeiicTsue 3aps10B. 3aKOH
47 Kynona. ToyedHbBIN 3JIEKTPUICCKUI buGnnorexa [IOK
y ’ p https://m.edsoo.ru/ff0c6ces
3apsn
Hanpssk€HHOCTB 3JIEKTPUUYECKOTO
43 nosist. [IpuHIMn cynepnosunuu bu6nuoreka [IOK
AJIEKTPUYECKUX ToneH. JInnun https://m.edsoo.ru/ff0c6df2
HaIpsHKEHHOCTH
PaGota cuit aeKTpocTaTu4ecKoro
49 nois. Ilorennuan. PasHocTh bubmmorexa [IOK
) TRHAL. https://m.edsoo.ru/ff0c6f00
MOTEHIINAIOB
[IpoBOHUKY W TUAJIEKTPUKH B
50 SIEKTPOCTATUUYECKOM I10JIE bubmorexa LOK
p ) https://m.edsoo.ru/ff0c7018
JlusnekTpuyeckasi IPOHULIAEMOCTD
bu6nmmoreka [IOK
51 OnexTpoéMkKocTh. KoHnencaro
P o p https://m.edsoo.ru/ff0c7126
DNEKTPOEMKOCTh TJIOCKOTO
52 KOHIIEHCATOpa. DHEPIUs 3apsKEHHOIO bubmorexa LOK
o pa. p P https://m.edsoo.ru/ff0c72c0
KOHJIEHCATOpa
53 JlabopartopHast pabota "U3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa"
54 [TpuHIIMTT NEHCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOIIMPOBAJIHLHOI'O
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anmapara, CTpyWHOT0 pUHTepa.
DJIeKTpOoCTaTUYECKAas 3allHTa.
3a3zeMJIeHHE IEKTPOIPHOOpOB

DNEeKTPUYECKUMA TOK, YCIOBUS €TO
cyuiectBoBaHus. [I0CTOSAHHBIN TOK.

55 Cuna toka. Hanpsoxenue.
Conporusnenue. 3akon Oma it
yJacTKa 1enu
[TocnenoBarensHOE, MapaiebHOE,
CMEIIIAaHHOE COCTMHCHUE Eu6 LIOK
nOIMOTEKA
56 npoBoaHUKOB. JlabopaTtopHas padoTa 0.5
POBOA patop p https://m.edsoo.ru/ff0c74f0
«/3y4eHne CMEMaHHOTO COeIMHEHUS
PE3UCTOPOBY
57 PaboTta 1 MOIITHOCTB AIIEKTPUIECKOTO bubnmnoreka [JOK
Toka. 3akoH Jlxoyns-Jlenna https://m.edsoo.ru/ff0c7838
3axon OMa i TOJTHOM (3aMKHYTOH )
anextpuyeckoi nenu. Koporkoe
bu6nmoreka [JOK
58 3aMbikaHue. JlJaboparopHas pabora 0.5
https://m.edsoo.ru/ff0c7ac0
«M3mepenne DJ1C ucToyHnKa TOKa 1
€ro BHYTPEHHETO COMPOTUBICHUS»
Pesepsubiii ypok. KonTponbHas
59 a601;a o TZII\)/IC "3J‘IeKTpO nHamuka" / bubmorera [JOK
P . POt https://m.edsoo.ru/ff0c8c56
Bcepoccuiickast mpoBepouHas paboTa
O0600aIMil YPOK
60 «DIIEKTPO I/IHal\?[EKa» / Becepoccutickas bubmmorera [IOK
PoA p https://m.edsoo.ru/ff0c88be
MpoBepoyHasi paboTa
61 DneKTpOHHAs! TPOBOIUMOCTD TBEPIBIX

METAJLJIOB. 3aBUCUMOCTD



https://m.edsoo.ru/ff0c8c56
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https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c74f0
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COIIPOTHBIICHUS] METAJUIOB OT
TeMmeparypbl. CBEpXIpPOBOIMMOCTh

DNeKTpUYECKUN TOK B BAKyyMe.

62 . 1
CBoiicTBa 3JIEKTPOHHBIX TyYKOB
[TonynpoBOIHUKH, UX COOCTBEHHAs U

63 IIpUMeCHas IpoBoAUMOCTh. CBoOICTBa | bu6nuoreka [IOK
p—n-nepexoaa. [1oaynpoBoaHUKOBbIE https://m.edsoo.ru/ff0c84ae
MPUOOPHI
DNEKTPUUYECKUI TOK B paCTBOpPax U

64 pacIuiaBax 3JIEKTPOJIMTOB. 1 bub6nuoreka [IOK
DNEeKTpOIUTUYECKAs TUCCOLUALINS. https://m.edsoo.ru/ff0c82ba
OnexTponu3
DJNEKTpUUYECKNN TOK B rasax.

65 CamocTosITeTbHBIN U 1 bubmuoreka [JOK
HECaMOCTOSTENbHBIN pa3psal. MonHus. https://m.edsoo.ru/ff0c84ae
[mazma
DnexTpuyeckre npudopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubmuoteka [JOK
npuMeHeHue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
6e30macHOCTH
KonTtponbHas pabota mo teme

67 «Onexkrpocrartuka. [locTtosHHbIN 1 bubnuoreka [JOK
aieKTpuueckuil Tok. Toku B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CpeaAX»

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

OBIIEE KOJIMYECTBO YACOB I1O 63

[NPOTPAMME
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11 KIIACC

KosmyecTBo yacos DJIEeKTPOHHbIE
] T U BbI
Jlj;n Tema ypoka Bcero Konrposeurie | - Hpaxrueckn il:y:eﬂuﬂ :)Iﬁg)azzlaa:eﬂbﬂble
padoThbI e padoThbI pecypen
[TocTOsTHHBIE MATHUTHI U X

| B3auMoJiecTBHE. MarHuTHoe I10JIe. | bu6mmoreka [IOK
Bexrop MarHuTHOM MHAYKUMHA. JInHUM https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIMH
MarsnuTtHO€ 1noje NpoOBOJHUKA C

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

3 JlabopaTtophnas pabora «3yuenue | | bubnmoreka [JOK
MardHUTHOTO MOJISL KATYIIKU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TTOJIS HA
MPOBOJIHUK ¢ TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota | 1 bubnmorexa [JOK
«UccnenoBanue nelcTBUs https://m.edsoo.ru/ff0c9ac0
MTOCTOSTHHOTO MarHuTa Ha paMKy C
TOKOM
JlelicTBME MAarHUTHOTO TTOJIS Ha

5 JBUKYLIYIOCS 3apsPKEHHYIO YaCTHILY. 1 bubnuorexa [IOK
Cua Jlopenna. PaGoTta cuiibt https://m.edsoo.ru/ff0c9df4
Jlopenua

6 OnekTpoMarHuTHas UHAyKIus. [loTok 1

BEKTOpa MarHUTHOM uHayKuuu. 31C



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

JlaGopaTtopHnast pabota
«HccnenoBanue siBICHUS
AJEKTPOMATHUTHOW MHIYKIIHH

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTD. SIBIICHUE
camounaykiuu. 3J1C caMOMHIYKIIUH.
DHeprusi MarHUTHOTO TOJIsI KATYIIKH C
TOKOM. DJIEKTPOMArHUTHOE T10JIE

bu6mroreka [JOK
https://m.edsoo.ru/ff0ca600

TexHuueckue yCTponuCTBa U UX
[IPUMEHEHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTHI, dJIEKTPOABUTATEIIb,
YCKOPHUTEIH 3JIEMEHTAPHBIX YACTHII,
WHIYKIMOHHAs N1€Yb

10

Ob6o6maromuit ypok «MarautHoe
nose. DIEeKTPOMArHUTHAS HHITY KIS

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

11

KonTponbhas pabota no Teme
«MarnuTHOe ToJe.
DJeKTpOMarHuTHasl UHAYKIIHS»

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

12

CB0OOIHBIE MEXAHUYECKIE
KoJjeOanus. ["'apmMoHMUecKue
KosieOaHus. YpaBHEHHE
TrapMOHHYECKUX KOJICOAHHH.
[TpeBpareHue sHEPrun

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

13

JlaGopaTtopHnast pabota
«HccrenoBanue 3aBHCUMOCTH
nepro/ia MajbIX KoieOaHui Tpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MAcChI TPy3a»



https://m.edsoo.ru/ff0caf06
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14

Koneb6arenbupiii kKoHTYp. CBOOOIHBIC
AIIEKTPOMArHUTHBIE KOJICOaHHs B
U/IeaTbHOM KOJIe0aTeIhbHOM KOHTYPE.
AHaJIOTHST MEXKIY MEXaHHUECKUMH U
AIIEKTPOMArHUTHBIMH KOJICOAHUSIMU

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

15

dopmymna Tomcona. 3akoH
COXpPAaHCHUS DHEPIrUn B UJ1CaJIbHOM
K0JIe0aTeIbHOM KOHTYPE

bubmnoreka LIOK
https://m.edsoo.ru/ff0cb9c4

16

IIpeacraBienue o0 3aTyxaromux
Kosie0aHusX. BolHyKIeHHBIE
MeXaHHJecKue kojiebanus. Pe3onanc.
BBIHY)KJICHHBIG BHGKTpOMaFHI/ITHble
KOJICOaHMS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0cbb86

17

ITepemennblil Tok. CrHycOUJaIbHBIN
MEPEMEHHBIN TOK. MOITHOCTH
IIEPEMEHHOT0 TOKA. AMIUIUTYJHOE U
JICUCTBYIOILIEE 3HAYEHHUE CUIIBI TOKA U
HaIPSKEHUS

Bbu6mmorexa [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBoacTso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

19

YCTpoUCTBO U MIPAKTUYECKOE
IIPUMEHEHUE IEKTPUUECKOr0 3BOHKA,
reHepaTropa IepeMeHHOro TOKa,
JIMHUU JJIEKTpoliepesad

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

20

DKOJIOTUYECKHE PUCKU TTPU
IIPOU3BOJCTBE JIEKTPOIHEPTUH.
KynbeTrypa ncnosnab3zoBanus
JIEKTPO3HEPIUH B TOBCETHEBHOM



https://m.edsoo.ru/ff0cc324
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KU3HU

Mexannueckue BOJIHBI, YCJIIOBHA
pacnpoctpanenus. [lepuoa. CkopocTh

bu6mmorexa [JOK

21
pacpOCTpaHEHU U JJIMHA BOJIHBI. https://m.edsoo.ru/ff0ccas54
[Tonepeunslie ¥ MPOJI0JIbHBIE BOJIHbBI
” 3ByK. CKOpOCTH 3BYKa. [ pOMKOCTH bubnuoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DNIeKTPOMarHUTHBIE BOJIHBI, UX
23 cBolcTBa U ckopocTh. [Ikana Bubmmorexa [IOK
P ) https://m.edsoo.ru/ff0ccfe0
AJIEKTPOMATHUTHBIX BOJH
[TpuHIMIIBI PAAHOCBS3U U
24 TeneBueHus. Pa3Butue cpeacTs
cBs13u. Paguonokanus
25 Kontponbhas pabota «Konebanus u bubnuorexa [JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpamosinHEeiTHOE pacIpOCTpAHEHUE
%6 CBETa B OJTHOPOIAHOMU cpejie. bu6mmorexa [JOK
ToueuHsbIil HICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpakeHue cBeTa. 3aKOHbI
27 oTpakeHus ceera. [loctpoeHue bubmmorexa LIOK
p o p https://m.edsoo.ru/ff0cd4e0
N300paXeHH B MJIOCKOM 3epKajie
IIpenomnenue ceera. [lonnoe
73 BHYTpeHHee oTpakeHue. [Ipenenbublil bu6nuorexa LIOK
YT'OJI TTIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ff0cd 76
OTpakKeHHUs
29 JlaGopatopHnas pabora «M3mepenue bub6nuorexa [IOK

MOKa3aTcid MPCJIIOMJICHUA CTCKIIA»

https://m.edsoo.ru/ff0cd67a
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JIunzel. [locTpoenune n3006pakeHuii B

30 nuH3e. Popmylia TOHKOM JIMH3bBI bubmmorexa [OK
' Y ‘ https://m.edsoo.n/ff0cdd ] e
VYBenuueHue JIMH3bI
JlaGopaTtopHnast pabota
31 «HMccrnenoBanne CBONCTB
M300paKeHHUI B TMH3aX)»
Hucnepcus cBeta. ClI0KHBIN COCTaB
1 6enoro ceera. L{Bet. JlaboparopHas
pabota «Habmonenne nucnepcun
CBETa»
1 Wntepdepentus ceta. Audpaxims bu6nuorexa LIOK
cera. [ludpakimonnas pemeérka https://m.edsoo.ru/ff0ced22
14 ITonepedyHOCTh CBETOBBIX BOJIH. bub6nuorexa [IOK
[Tonspusanus cBera https://m.edsoo.ru/ff0cf02e
15 OnTuyeckue MpuOOpsI U YCTPOICTBA U
yCIIOBUS UX 0€30MacHOro MPUMEHEHUs
['paHUIBI TPUMEHUMOCTH
36 KJ1laccuueckor MexaHuk. [locTynare bubmmorexa [JOK
CIIeIMaIbHON TEOPUH https://m.edsoo.ru/ff0cf862
OTHOCUTEIIbHOCTH
OTHOCHUTENTHHOCTH OJTHOBPEMEHHOCTH.
37 3ameJieHne BpEeMEHH U COKpaIlleHue bubmmorexa [JOK
https://m.edsoo.ru/ff0cfa42
JUTHHBI
DHeprus ¥ UMIYJIbC PEISATUBUCTCKOM
38 yacTulbl. CBSA3b MAcChI C JHEPTUENA U bubmorexa [IOK
' p https://m.edsoo.ru/ff0cfc68
UMITYJIBCOM. DHEPTHS TOKOS
39 Konrponsnas padora «OnTHka. bubnuorexa [IOK

OCHOBBI CIIENMAJIBHON TeOpUn

https://m.edsoo.ru/ff0cf610
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https://m.edsoo.ru/ff0ced22
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OTHOCHUTCIIBHOCTH))

®dotonsl. ®opmyna [Mnanka. Dueprus

bu6mmorexa [JOK

40
¥ UMITYJIBC OTOHA https://m.edsoo.ru/ff0cfel16
OTkpbITHE U HCCIEN0BAaHUE Eu6 [TOK
nOInoTeKa
41 .0 A T.
pororderra. Ombrro: https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHkl porodrdhPekra. YpaBHeHHE
42 3ﬁHLHTC§HEl nq:Iq)(bOToa(b(geKTa bubmmorexa LOK
a ) https://m.edsoo.ru/ff0d015e
«Kpacnas rpanuna» gorosdpdexra
Jasnenne ceera. OnbiTel I1. H.
43 JlebeneBa. XuMuuecKkoe IeiCTBHE bubmiorexa HOK
JleBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckue ycTpoicTsa u
A4 MPAKTUYECKOE MPUMEHEHHE:
dboToseMEeHT, HOTOIATUHK,
COJIHEUHas OaTapesi, CBETOIHO]T
45 Pemenne 3amay 1o teme «DI€MEHTEI bu6mmorexa [JOK
KBAHTOBOM OIITHKH» https://m.edsoo.ru/ff0d0302
Monens aroma TomcoHna. ONBITHI
46 Peszepdopaa no paccesHuro a-4yactu bubmmorexa [JOK
POOPA P t https://m.edsoo.ru/ff0d091a
IInanerapHas mozens aToma
bu6mmorexa [JOK
47 IT b
OCTyJIaThl bopa https://m.edsoo.ru/ff0d0afa
H3nydenue u nornoiieHne (oToOHOB
48 I I/I};Ie €X0JI¢ aToMa C O, H(()bro OBHS bubmotera [JOK
p pexol . a yp https://m.edsoo.ru/ff0d0afa
SHEPTruu Ha apyroil. Buasl criekTpoB
49 BomnHoBrbIe cBoiicTBa yacTull. BoaHEI bu6mmorexa [JOK

ne bpoiua. KopnyckynsipHo-

https://m.edsoo.ru/ff0d0ca8
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BOJIHOBOM Jyanu3M. CIIOHTAaHHOE U
BBIHY’)KJICHHOE U3ITy4YCHHE

50

OTKpbITHE paInOaKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuto cocraBa
PaIMOAKTUBHOTO U3ITyYCHUS

bu6mmorexa [JOK
https://m.edsoo.ru/ff0d0fd2

51

CaoiicTBa anb(a-, 6era-, ramma-
u3iny4yeHus. Bnusaue
PaIMOAKTUBHOCTHU Ha KUBBIC
OpraHU3MBbI

52

OTkpbITHE IPOTOHA U HEUTPOHA.
N3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIH OeTa-
pacnazn. ['aMma-nsinydenue

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

53

DHeprusi CBsI3U HyKJIOHOB B si/Ipe.
SnepHble peakuuu. S nepHbIi
peaktop. [Ipobnemsbl, IepCeKTUBHI,
JKOJIOTMYECKHUE ACTIEKTHI SIIEPHOU
SHEPreTUKU

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

54

DOnemMeHTapHble YacTUlbl. OTKpbITHE
MO3UTpOHa. MeTOo bl HAONIOICHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrisiii cton «@yHaameHTanbHbIe
B3auMoAeHcTBHUA. ENMHCTBO
(bu3nUecKoil KApTHHBI MUPa»

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

55

DTarbl pa3BUTHS ACTPOHOMHUH.
[IpuknagHOEe U MUPOBO33pEHYECKOE
3HaueHHE acTpOHOMHUU. Bun
3B&3nHoro Heba. Co3Besaus, ApKue
3BE3/1bl, IUTAHETHI, X BHIMMOE



https://m.edsoo.ru/ff0d0e38
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JABWXKCHUC. ComnHeunas cucremMa

56

Counnane. ConHeYHast aKTUBHOCTb.
HcTtounuk sHeprun ConHua v 3BE311

57

3BE3/bI, X OCHOBHEIE
XapaKTEePUCTUKU. 3BE3]IbI TTTAaBHOM
nocJieioBaTeabHOCTH. BHyTpeHHee
ctpoeHnue 3BE311. CoBpeMEHHbIE
MIPEICTABJICHUS O IPOUCXOKICHUH U
sBosroruu CosHIA U 3BE3]]

58

Muneunsiii [lyTe — Hama ['anakTuka.
ITonoxenune u neukenue CoaHua B
INanakTuke. ['anmaktuku. YE€pHble
JBIPHI B SIApAaX FAJIAKTUK

59

Bcenennas. Pa3beranue rajgakTuk.
Teopus bosbiioro B3peiBa.
PenukroBoe nsnyueHue.
MerTarangakTuka

60

Hepemennsie mpo6ieMbl aCTPOHOMHH

61

KoHnTtponbHas pabota «D51eMeHThI
ACTPOHOMHUHU U aCTPOPUIUKID

62

O6o0matomuii ypok. Pons ¢pusuku u
aCTPOHOMHUH B IKOHOMUYECKOM,
TEXHOJIOTHYCCKOM, COIHMAIbHOM B
ATUYECKOH cdepax nesTeTbHOCTH
YeJIoBeKa

63

O6o0matomuii ypok. Poibs u mecto
(U3MKHU U aCTPOHOMMUH B
COBPEMEHHOM HAYYHOU KapTUHE MUPA




O6o06maromuii ypok. Posb
buszndecKoit Teopuu B GOPMHUPOBAHUH
MIPEACTABICHUHN 0 (HPU3UIECKOM
KapTHUHE MUpa

64

O6o06matomuii ypok. Mecto
65 ¢bu3nyecKoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX €CTECTBEHHO-

HAYYHBIX IPEICTABICHUN O IPUPOJE

66 PesepBHblil ypok. MarautHoe mnose.

DneKTpoMarHuTHasi UHIYKIUS

PesepBHblitf ypok. OnTuka. OCHOBbI
67 CHeHMalIbHOM Teopun
OTHOCUTEJIBHOCTH

Pezepuslii ypok. KBanroBas ¢usuka.
68 DneMEHTBI aCTPOHOMUU U
acTpou3uku

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

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

68
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IMPOBEPAEMBIE TPEBOBAHMUS K PE3YJIBTATAM OCBOEHUA
OCHOBHOMH OBPA30BATEJBLHOM TPOI'PAMMBI

10 KJTIACC

Kon
NpoBepPsaAEeMOro
pe3yJbTara

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

10.1

JleMoHCTpHpOBaTh Ha MpUMEpax poidb U MecTo (u3uKu B
(bopMHUpPOBaHUH COBPEMEHHON HAyYHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTHU, B MPAKTUYECKON JEATEIbHOCTH

Joneu

10.2

Y4uuThIBaTh IPaHULBl IPUMEHEHUSI U3YUEHHBIX (U3NYECKUX MOJEIIEH:
MaTepuaibHas TOYKa, MHEpIMajbHas cHcTeMa OTcuéra, abCOJIOTHO
TBEPAOE TENO, UICAIBHBIN Ira3; MOAECIN CTPOCHUS T'a30B, KUIKOCTEH U
TBEPABIX TE€J, TOYEYHBIM OJJIEKTPUUECKUM 3aps] — IIPU PELICHUU

(bI/ISI/ILIeCKI/IX 3aJa4

10.3

Pacno3naBaTh ¢usnyeckue sBIeHUS (MPOIECCH) U OOBSICHATh MX Ha
OCHOBE 3aKOHOB MEXAaHUKH, MOJEKYISIPHO-KMHETUUECKOH TEOpUHU
CTPOEHHS BelllecTBa M  JJEKTPOJMHAMHUKHU: DPaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJIMHEWHOE IBUKEHHE, CBOOOIHOE MaJCHHE
TN, JBUXKEHHE I10 OKPYKHOCTH, WHEpLHs, B3aUMOJEHCTBUE TEll;
mud¢ys3usi, OpOYHOBCKOE JBIDKEHHE, CTPOCHHE JKUIAKOCTEH U
TBEPABIX  TeN, U3MEHeHue o0bEéMa Tela MpU  HarpeBaHUH
(oxJaxaeHun), TEIUIOBOE€ pPaBHOBECHE, HCTHapeHue, KOHIACHCAINS,
IUIAaBJICHUE, KPUCTAUIM3alusl, KUIIEHUWE, BIIAXKHOCTh BO3AYXa,
NOBBIIICHNE JIABJICHMS T'a3a IPU €ro HarpeBaHUM B 3aKPBITOM COCY/IE,
CBA3b MEXJAYy IlapaMeTpaMHM COCTOSIHMSI Tra3a B M30IpOLECcCax;

QJICKTpU3aluA TCII, B3aHMOHCﬁCTBHe 3apsaa0B

10.4

OnuceiBaTh MEXaHUYECKOE JIBKEHHUE, HCHONb3ys (U3HYecKue
BEJIMYMHBI: KOOpPAWHATA, IyTh, IIEPEMEIIECHNE, CKOPOCTh, YCKOPEHHE,
Macca Tela, CHUJa, HWMIYJIbC Tela, KHHETHYecKas dJHeprus,
NOTEHIMAJbHAS JHEepPrus, MeXaHWUueckas pabora, MeXaHWYecKas
MOIIHOCTb; TIPY ONUCAHUM MPABHIBHO TPAKTOBATh (GU3NUECKUN CMBICI
UCTIONIB3YEMBIX BEJIWYHMH, WX OOO3HAYCHUS W EIUHHIBI, HAaXOIHUTh
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BEIMUUHY C JIPYTHMMHU

BEJINYNHaAMU

10.5

OnmceIBaTh HU3Y4YCHHBIC TCIIJIOBEIC CBOMCTBA TEII M TEIUIOBBIC




ABJICHUS, UCHOJb3ys (U3MYECKUE BEIMYMHBL: JaBJIEHUE Tas3a,
TEMIlepaTypa, CpEAHssl KHHETHYEeCKas DSHEpPrusi XaOoTUYECKOIo
JIBIDKEHUS MOJIEKYJ, CpEOHEKBAJpaTU4YHAsI CKOPOCTb MOJIEKYJI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHssl dHeprus, pabora rasa,
KOA(QGUIIMEHT TMOJIE3HOTO JEeHCTBHUS TEMJIOBOrO JBUTaTeNsl; MpHU
ONHMCaHUU paBUIbHO TPaKkTOBaTh ¢buznueckuit CMBICIT
UCIOJb3yEMBIX BEJIMYMH, MX OOO3HAUEHUS M EAMHULI, HAXOAMUTH
(GopMyJIbl, CBS3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETMUYHUHY C APYTUMU

BEIMYHNHaAM

10.6

OnucelBaTh M3y4YEHHBIE DJEKTPUYECKHE CBOWCTBAa BEIECTBA U
AIIEKTpUYECKHE  SABJIEHUS  (IIPOLIECCHI), HCMONB3YysS  (U3HUECKUe
BEJIMYMHBI:  JJIEKTPUYECKUH  3apsil,  DJEKTPUYECKoe  MOJe,
HaNpsOKEHHOCTh  1OJI, MOTEHIMAJ, Pa3HOCTh IOTEHLHUANIOB; IpHU
OTMCAaHWH MPABUIBHO TPAKTOBATh (PU3UUECKUN CMBICT HCIIOJIB3YEMBIX
BEIMYMH, HUX O0003HAUE€HUS M €IUHMIBI; YKa3blBaTh (HOPMYIIbI,
CBA3BIBAIOIIME JaHHYIO  (PU3MYECKYI0 BEJIWYMHY C JAPYTUMHU

BCINYHNHaAMU

10.7

aHANMM3UPOBaTh (PU3WYECKHE TIPOLECCHl W SIBJICHUS, HCIIONB3Ys
¢du3nUecKkre 3aKOHBI M MPUHIUIIBL: 3aKOH BCEMUPHOTO TsroTenus, 1, 11
u III 3akoHsl HbrOTOHA, 3aKOH COXpPaHEHUsS MEXaHWYECKOW SHEpPTHUH,
3aKOH COXPaHEHUsI UMITYJIbCa, MPUHIUI CyNEPIO3UIIMU CUJI, TPUHIIUIL
PaBHONpABUA  HMHEPLUMAIBHBIX CUCTEM  OTCUETA; MOJIEKYJISPHO-
KMHETUYECKYI0 TEOPHUIO CTPOCHUSI BEIIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeHE KWHETHYECKOM HDHEPruu TEIIOBOIO JIBUKEHHUS MOJIEKYJ C
aOCOJIIOTHOM TeMIepaTypou, MepBhI 3aKOH TEPMOJAMHAMHUKH, 3aKOH
COXpAaHEHHUs DHJIEKTPUYECKOTO 3apsna, 3akoH KyiioHa; mpu 3TOM
pa3inyuaTh CIOBECHYIO (OPMYIHUPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BbIp@KEHHUE U yCIIOBUS (TPaHMIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBSICHITH OCHOBHBIC TPUHIIMIBI JEUCTBUS MAIUH, TPUOOPOB U
TEXHUYECKUX YCTPOWCTB; pa3iuyaTh YCIOBUS HX 0€30MacHOro

HCIIOJIBb30BAaHU B HOBCGI[HGBHOﬁ KHU3HU

10.9

BBINONHATE SKCIEPUMEHTHI 110 UCCIEIOBAHUIO (PU3HMUECKUX SABICHUN U
IPOLIECCOB C UCIOIb30BAHNUEM IPSIMBIX U KOCBEHHBIX U3MEPEHUI; IIpH
3TOM (opMyIHpoBaTh NpolieMy (3agady) W TUIIOTE3y Y4eOHOro
HKCIEPUMEHTa,  coOMpaTb  YCTaHOBKY M3  MPEAJIOKEHHOIO

000py10BaHUS, IPOBOAUTH OMBIT M (HOPMYITMPOBATH BEIBOIBI

10.10

OC}’IJ.ICCTBJ'IHTB OpsAMBIC W KOCBCHHBIC H3MCPCHHUA (bI/I3I/I‘ICCKI/IX

BEJIMYMH; IPU STOM BbIOMpATh ONTHUMAJIBbHBIN CIIOCO0 M3MEpEeHHs U




HCII0JBb30BAaTh U3BECCTHBIC METO/AbI OICHKHU HOFpeIHHOCTeﬁ I/I3MepeHI/II71

10.11

HccnenoBaTh 3aBUCMMOCTH MEXIY (U3MYECKMMH BEIWYHMHAMHU C
HCIIOJb30BAHUEM NPSIMBIX HM3MEPEHUHM; IIPU ITOM KOHCTPYUPOBATH
YCTaHOBKY, (HUKCUPOBATh pE3yJbTaThl IMOJIYYEHHOW 3aBUCHMOCTH
(¢u3nUecKuX BEIMYMH B BHUJE TAOIUI] U rpadUKOB, JeNaTh BBIBOJBI 110

pe3yjibTaTaM HCCICI0BaHUA

10.12

CoOmromate mpaBwiia  0€30MacHOTO  TpyJda TMpH  MPOBEICHHUU
UCCIIEIOBAaHUM B  paMKax y4eOHOro OKCIEPUMEHTa, Yy4eOHO-
HCCIIEIOBATENIbCKOW U MPOEKTHOM AEATEIBHOCTH C HMCIOJIb30BAHUEM

U3MEPUTENIBHBIX YCTPOMUCTB U 1a00paTOPHOTI0 000PYAOBAHUS

10.13

Pemate pacuérHple 3a/mauu C SIBHO 3aJaHHON (PU3MUECKOM MOJENbBIO,
UCTIONB3Ysl (PU3UYECKHE 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHajn3a
yCIIOBUSL 3a/ladyd  BbIOMpaTh  (DU3MUECKYI0 MOJENb, BBIACIATH
¢du3ndecKkue BEIMUUHBI U (HOPMYJIBI, HEOOXOAUMBIE IS €€ peIIeHMUS,
MPOBOJIUTH PACUETHI U OLEHUBATH PEATILHOCTH MOJIYYEHHOTO 3HAYEHUS

(U3UYECKON BETMYUHBI

10.14

Pemiats Kau4C€CTBCHHBIC 3aga4du: BBICTpanBaTh JIOTUYCCKH
HCIIPOTHBOPCUYNBYIO LECIIOYKY paCCY)KI[eHI/II‘/’I C OHOpOﬁ Ha N3YUYCHHBIC

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

10.15

Hcnonb3oBaTh NpU  pELUICHMHM y4YeOHBIX 3aJady  COBPEMEHHBIC
MH(QOPMALIMOHHBIE TEXHOJOTHUM JUIsl IOMCKA, CTPYKTYpPHUPOBaHUS,
MHTEpNpETallid M TPEACTaBICHUS Y4eOHOW M HAYYHO-TIOMYJISIPHON
MH(POPMALIUK, TOTYYEHHOW M3 pPa3IMUHBIX UCTOUYHUKOB; KPUTUYECKH

aHaAJIM3UPOBATh MOJIy4aeMyI0 HH(POPMAIUIO

10.16

[TpuBOANTH TpUMEpHl BKJIAZa POCCHUHCKUX U 3apyOekKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYIKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOJOTHI

10.17

Hcnonk30BaTh TeOopeTHYECKHE 3HAHUS MO (M3UKE B TMOBCEIHEBHOU
KU3HM JIJIs1 o0ecriedeHus: 0€30MacHOCTH MPU O0O0paIIeHnu ¢ mpudopamMu
U TEXHUYECKUMH YCTPOMCTBAMH, JUIA COXPAaHEHHUS 310pPOBbS U

cOOII0CHUSI HOPM KOJIOTMYECKOT0 TIOBEJICHUS B OKpY Karollen cpeie

10.18

PaboTtarh B rpynne ¢ BBIIOJIHEHUEM PA3IMYHBIX COLMATIBHBIX POJEH,
IUIAHUPOBAaTh ~ pabOTy  TPYIIbl, PAlUOHAIBHO  paCHpPEnesiTh
00SI3aHHOCTH W IIJIAHUPOBATh JESATENbHOCTh B HECTaHIAPTHBIX
CUTyalusX, aJeKBaTHO OLIGHWBATh BKJIAJ Ka)XJI0r0 U3 YYaCTHHUKOB

TPYIIBI B peIICHUE paccMaTpUBaeMoOn MPoOIeMBbl




11 KIIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJIbTATHI 0CBOEHHUS OCHOBHOM
o0pa3oBaTe/IbHOI NPOrpPaMMBbI CpeIHero o01ero 0opa3oBaHus

JleMoHCTpHpOBaTh Ha TMpUMEpax poidb U MecTo (u3uKu B
(GhOopMHpPOBaHUHM COBPEMEHHON HAyYHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTHM, B MPAKTUYECKON JEATEIbHOCTH

JIIO,Z[CI;'I, OEJIO0CTHOCTDb U €AMHCTBO (bHSquCKOﬁ KapTUHBI MHpPa

11.2

Y4uuThIBaTh IPaHUIBl IPUMEHEHHSI U3YUYEHHBIX (U3NUYECKUX MOJEIIEH:
TOYEUYHBIN ICKTPUYECKUN 3apsl, slepHas MOJEIb aTOMAa, HYKJIOHHAas

MO/JIeIb ATOMHOTO fJIpa MPH pelIeHnH (PU3HUECKUX 3a1a4

11.3

Pacrio3naBath ¢usnyeckue sSBICHHS (IIPOLIECCHI) U OOBACHATH MX HA
OCHOBE 3aKOHOB  DJJIEKTPOJMHAMUKA U  KBAaHTOBOM  (pusmKu:
AIIEKTpUYECKasi IMPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XHWMHUYECKOE,
MarHUTHOE NIeiCTBUS TOKa, B3aMMOJICIICTBHE MarHuTOB,
AIIEKTPOMArHUTHAs MHAYKUUS, JACMCTBME MAarHUTHOIO TIOJisi Ha
MPOBOJHUK C TOKOM W JBIDKYIIMWCS 3apsii, AJIEKTPOMArHUTHBIC
KoieOaHusi W BOJIHBI, MPSMOJUHEIHOE paclpocTpaHEeHHE CBETa,
OTpaXKCHHE,  MpelIoMJIeHHWe, UHTepdepeHnus, audpakius U
MOJISIpU3aIUsl CBETa, JUCIEpcHsi cBeTa, (poTodnexTpuueckuit dPpdext
(potorddexr), cBeTOoBOEC maBIEHWE, BO3HWKHOBEHHE JIMHEWUYATOTO
CIIEKTpa aToMa BOJOPOAA, €CTECTBEHHAas U  HMCKYCCTBEHHAas

pPaanOaKTUBHOCTD

11.4

OnuceiBaTh  U3y4YEHHBIE CBOICTBa  BeEIIeCTBA  (RJIEKTPUUECKHE,
MarHuTHbIE, ONTHYECKUE, DJIEKTPUUECKYIO MPOBOJAUMOCTb Pa3IMYHBIX
cCpell) U DJJIEKTPOMAarHUTHbIE sBJIEHUS (TPOILIECCHI), HCIOJb3Ys
¢u3uueckue  BEIMYHMHBL:  DJIEKTPUYECKMHA  3apsa, Cuila  TOKa,
JJIEKTPUUYECKOE  HANpsSIKEHHE,  DIIEKTPUYECKOE  CONPOTHUBIICHUE,
pazHocTh moteHimanos, JJ[C, paboTa Toka, UHIYKIHUS MarHUTHOTO
nois, cuia Awmmepa, cuina JlopeHIla, WHAYKTUBHOCTb KaTYLIKH,
SHEpPrusl AJIEKTPUUYECKOIO0 M MAarHUTHOTO IMOJIEH, MEpUOJ M YacToTa
KoJIeOaHUH B KOJIeOaTeIbHOM KOHTYpE, 3apsil U CHJla TOKa B IpolLecce
rapMOHUYECKUX JIEKTPOMArHUTHBIX KoJieOaHuH, (dokycHoe
paccTosiHME W OINTHYECKass CWJIa JIMH3BL, NPU ONUCAHUM IMPABUIBHO
TPaKTOBaThb (PU3MUECKUIl CMBICI HCIOJIB3YEMBIX BEIMYUH, HX

0003Ha4YEeHMsI M EOUHMIBI; YKa3blBaTh (OpPMYJIbL, CBS3BIBAIOIINE




JAHHYIO (PU3UYECKYIO BEIMUMHY C IPYTUMH BeIMYMHAMHU

11.5

OnuceiBaTh U3YUYEHHBIE KBAHTOBBIC SIBIICHUS U MPOLIECCHI, UCTIOIB3YS
¢dbu3nueckue BETUYHHBI: CKOPOCTh 3JEKTPOMATHUTHBIX BOJIH, JTMHA
BOJHBI M YacTOTa CBETA, JHEPTrUs M HUMIyJIbC (OTOHA, TEepUOL
MoJypacnaaa, »HHEPrusi CBA3M AaTOMHBIX S[€p; HpH ONUCAHUHU
MPaBUJIBHO TPAKTOBATh (PU3UYECKHUM CMBICI UCIOJIb3YEMbIX BEJIUYUH,
uX 0003HAYCHHS] W CJAWHHIIBI; YKA3bIBaTh (DOPMYJIIBI, CBS3BIBAIOIIHEC
JAaHHYI0 (U3WYECKYIO0 BEIUUYHUHY C APYTUMHU BEIMYMHAMU, BBIYUCIATH

3HaueHUEe (PU3UICCKOIN BEITMIUHBI

11.6

AHanu3upoBaTh (QU3MYECKUE TPOLECChl U  SBIEHUS, HCIOIb3Ys
du3udeckne 3aKOHBI WM OpUHOUNBL:  3akoH OMa,  3aKOHBI
MOCTIEAOBATEIBHOTO M MAapallICIbHOTO COEAWHEHUS TPOBOJIHUKOB,
3akoH J[xoyins — JleHna, 3aKOH AIEKTPOMArHUTHONW WHIYKITUH, 3aKOH
MPSIMOJIMHEHOTO PAcIPOCTPAHCHHS CBETA, 3aKOHBI OTPAKCHHS CBETA,
3aKOHBl ~ TPENOMJIEHUS  CBeTa, ypaBHEHHWE OWHINTEHHa  Ans
dboTordexra, 3aKOH COXpaHEHHS DHEPrUU, 3aKOH COXPaHCHUS
UMITYyJIbCA, 3aKOH COXPAaHEHHsI DJICKTPUYECKOTO 3apsiia, 3aKOoH
COXpAaHGHHsT  MacCOBOTO  YHWCNIA, TMOCTyJarel bopa, 3akoH
paZMoOaKTUBHOTO pachaga, NpU OSTOM Ppa3IndyaTrh CIOBECHYIO
(GOpMYIMPOBKY 3aKOHA, €r0 MaTeMaTU4YECKOE BBIPAKCHHE U yCIOBHS

(rpaHuIel, 006J1aCTH) TPUMEHUMOCTH

11.7

OHpeIIGHSITL HaIpaBJICHUC BCKTOpPa HWHAYKIHWW MArdiuTHOI'O I10JIA

MPOBOJHUKA C TOKOM, CHJIbl AMIriepa u cuiibl Jlopeniia

11.8

CtpouTh © ONKCHIBATH W300paKCHHE, CO37aBAEMOC  IUIOCKUM

3€pKajiOM, TOHKOW JIMH301

11.9

BEITONHATE AKCIIEPUMEHTBI 110 UCCIICIOBAHUIO (PH3UUECKUX SBICHHNA U
MIPOIIECCOB C HMCIOJIb30BAHUEM TIPSMBIX M KOCBEHHBIX U3MEPEHUH; MPU
3ToM (GOopMyIUpoBaTh MpodiemMy (3amady) W THUIIOTE3y Yy4eOHOTo
OKCIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  TPEAJIOKECHHOTO

060py,Z[OBaHI/I$I, MMPOBOAUTDH OIIBIT U (I)OpMy.]'II/IPOBaTB BBIBObI

11.10

OcymiecTBiIsATh NpsMblE M KOCBEHHBIE H3MEPEHUs (PU3UUECKUX
BEJIMYMH; TIPU 3TOM BHIOMPATh ONTHUMAJBHBIN CIOCOO M3MEpEeHUs U

HCIIOJB30BAaTh U3BCCTHBIC MCTOAbI OLICHKHA HOFpCH.IHOCTGﬁ H3MepeHHﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEJIMYUH C UCIOJIb30BAaHUEM
OpSMBIX ~ HU3MEPEHUIl; TpU 3TOM KOHCTPYUPOBATH  YCTAaHOBKY,
(UKCUPOBAaTh PE3yNbTAThl TOJYYCHHOW 3aBUCUMOCTH (DU3NIECKUX
BEJIMYMH B BHUJIE TAOJUIl U TPadUKOB, JIENAaTh BBIBOJBI TI0 PE3yIbTaTaM

HCCIICOOBAHUA




11.12

CoOmromate TpaBwiia 0€30MacHOTO TpyJda TMpPH  ITPOBEICHHUH
UCCIEAOBAaHUNH B paMKax yd4eOHOro OSKCIEpUMEHTa, Y4eOHO-
UCCIIEIOBATEIBCKOW M TPOEKTHOM JESITEILHOCTH C UCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPONCTB U J1a0OpaTOPHOTO 000pYyIOBaAHUS

11.13

Pemarp pacuérHbie 3amayu ¢ SBHO 3aJaHHON (PU3NYECKOW MOJEIBIO,
UCIIONIB3Ysl (PU3MUYECKHE 3aKOHBI W TIPUHIIMIIBI, HA OCHOBE aHaJM3a
YCIIOBUSL 3a/ladydl  BBIOMpaTh (U3WUECKYI0 MOJENb, BBIACIATH
(du3nYecKue BEIMYUHBI U (HOPMYJIbI, HEOOXOMUMBIC I €€ peIIeHHUS,
MPOBOAUTH PACUYETHI U OLIEHUBATh PEAJbHOCTD IMOJYYEHHOTO 3HAUEHUS

(bu3NYECKOil BETUYMHBI

11.14

Pematp Ka4eCTBEHHBIE 3a7a4u: BBICTPAauBaTh JIOTUYECKH
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYXIACHUN C OMOPOM HAa WU3YUYCHHBIC

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

11.15

Hcnonp30BaTh MpH  pelIEHUH yuyeOHBIX 3aJad  COBpPEMEHHbBIE
MH(POPMALIMOHHBIE TEXHOJOTHUM JUIS MOMCKA, CTPYKTYPHUPOBaHUS,
UHTEpIpEeTallud M NPEeACTaBICHUs Y4eOHOW M Hay4YHO-NOIYJISIPHOH
UH(POPMALIUHU, TOTYYEHHOW M3 Pa3IMYHBIX MUCTOUYHUKOB; KPUTUYECKH

aHaAJIM3UPOBATh MOIyHaeMyt0 HH(POPMAIUIO

11.16

OOBSACHATh MPUHUUIBI JAEHCTBHUS MallWH, MPUOOPOB U TEXHUYECKHX
YCTPOWCTB; pa3nuyaTh YCIOBUS HUX O€30MACHOTO HCIOJIb30BAHUS B

IIOBCEIHEBHOM XU3HU

11.17

[TpuBOANTE TpUMEpHI BKJIAZa POCCHUHCKUX U 3apyOeKHBIX YUEHBIX-
(GU3UKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYIKAIOIIErO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOJOTHI

11.18

Hcnonb30BaTh TEOPETUUECKHUE 3HAHUS N0 (DU3MKE B IOBCEIHEBHOU
KU3HM JIJIs1 o0ecriedeHus1 0€30MacHOCTH MPU O0O0paIeHuH ¢ TpudopamMu
U TEXHUYECKUMHU YCTPOWCTBAMH, JJIsi COXPAHEHHUS 3/I0pOBbi U

CO6J'IIO,I[CHI/I$I HOPM 3KOJOIrH4Y€CKOI'0 IIOBCACHUS B Oprxca}omeﬁ cpeac

11.19

PaboTath B rpyImie ¢ BBIIOJIHEHHEM PA3IUYHBIX COLMAIBHBIX POJIEH,
IUIAHUPOBaTh ~ paboTy  TPYINIbl,  pPAlMOHAJIBHO  PACHPENENATh
0053aHHOCTM M IUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyallUsAX, AaJEKBATHO OLICHMBATh BKJIAJ KaXJOIO0 W3 YYaCTHUKOB

TPYIIIBI B PELICHUE PACCMATPUBAEMO MPOOIIEMBI




HHPOBEPAEMBIE JIEMEHTBI COAEPKAHUSA

10 KJIACC

Kon
pasnueJ
a

Kox nposepsiemoro
3J1eMeHTa

HpOBepﬂeMLIe 3JIEMEHTBI COACPKAHUA

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHU A

1.1

®usuka — Hayka o npupoae. Hayunsie
METO/bl TO3HAHUS OKpy>karouiero mupa. Poib
DKCIEPUMEHTA M TEOpUM B  IpoOLECCEe

MO3HAHUS MPUPObL. DKCIIEPUMEHT B (PU3UKE

1.2

MoaenupoBanue (PU3NYECKUX SIBICHUH U
npoueccos. Hayunsle runoressl. dusnueckue
3aKOHBI U TEOpUU. ['paHUIBI MPUMEHHUMOCTH
buznyeckux 3aKOHOB. [Ipunuun
coorBercTBUs. Poimp M MecTo (QU3MKH B
GOpMHpPOBaHMM  COBPEMEHHOM  HAyYHOH
KapTUHBI MHpa, B IIPaKTUYECKOU

NeATEIILHOCTH JIFOJIEN

MEXAHHWKA

KMHEMATHKA

2.1.1

MexaHndeckoe JABUIKCHUC. OTHOCHUTENHLHOCTD
MCXaHUYCCKOIo JBUKCHUAI. Cucrema orcuéra.

TpaekTopust

2.1

[Tepemernenue, cKOPOCTh (CpemHsisi CKOPOCTH,
MTHOBEHHAsi  CKOPOCTb) H  YCKOpEHHE
MaTepUalIbHOW TOYKH, MX NPOEKIHH Ha OCH
CUCTEMBI KOOpJMHAT. Crnoxenue

NIEPEMELICHUH U CII0KEHUE CKOPOCTEN

PaBHOMEpHOE " PaBHOYCKOPEHHOE
NPSIMOJIUHENHOE JIBUKCHHUE. I'paduku
3aBUCUMOCTH KOOpIUWHAT, CKOpOCTH,

YCKOpPEHUS, nyTH u nepeMeneHus




MaTepuaibHONU TOYKU OT BpEMEHU

2.14

CBoOopaHoOe majienne. Y CKOpeHHue CBOOOTHOTO

HajacHus

2.1.5

KpuBonuHeliHoe nBuXeHHE. PaBHOMepHOE
JIBVOKCHHE  MaTepUaJbHOM  TOYKM 11O
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JMHEWHas
CKOpOCTb. [Iepuon " 4acToTaA.

HCHTI)OCTpeMI/ITCJIBHOe YCKOpCHUC

2.1.6

TexHnyeckue  ycTpoOWCTBa: CIUIOMETD,
JBUKEHHE CHaps0B, LEMHbIE U pPEMEHHBIE

nepeaadun

[IpakTuyeckue paboTHI. H3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIEHUSI MEXKIYy IyTSIMH, ITPOUIECHHBIMU
TEJIOM 332  [OCJIEAOBATEIIbHBIE  PABHbBIC
MPOMEKYTKH BPEMEHU MIPU PABHOYCKOPEHHOM
JBW)KECHUN C HA4YaJbHOM CKOPOCTBIO, PAaBHOU
Hy10. M3ydyeHue IBUKEHHUS IIapuKa B BA3KOU
KUOKOCTU.  V3ydyeHwe  JBUKEHUsA  Telna,

OpOILIEHHOT0 TOPU30HTAIBHO

2.2

JMHAMUKA

2.2.1

[Tpunnun OTHOCHUTEITLHOCTH lanunes.
IlepBriii 3akoH HeroToHa. HMHepuuanbHbIe

CUCTEMBI OTCUETA

222

Macca Tena. Cuna. IlpuHnun cynepno3unuu

CHII

223

Btopoi#i 3akon HprloToHa ajisi MaTepuaibHOU
TOYKM B HWHEPLUUAIBHOM CHUCTEME OTCYETA
(UCO). Tpernit 3akon Herorona st

MaTCpHAJIbHBIX TOYCK

224

3aK0H BCEMHUPHOTO TAroTeHusi. Cuiia TSHKEeCTHU.

[TepBast kocMudeckas ckopocTb. Bec Tena

225

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuiia TpeHUs

CKOJIB)XCHUA )48 cHhJia TPCHUS ITOKOA.




Koaddumument tpenus. Cuna conpoTUBICHUS

IMpUu ABUXKCHUM TCJIa B JKUJIKOCTHU UJIU I'a3¢C

2.2.7

HOCTYHaTeJILHOG 1 BpaIaTCJIbHOC OBHUKCHUC

a0COJIIOTHO TBEPAOTO TeTa

2.2.8

MOMEHT CHJIBI OTHOCHUTEJIBHO OCH BpAallCHUS.
[lneyo cunbl. YcnoBus paBHOBECUS TBEPIOIO
teaa 8 UCO

229

TexHuueckue  yCTpOMCTBA:  MOJIIWITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[IpakTuuyeckue pabotel. M3yueHue NBUKEHUS
Opycka 10 HaKJIOHHOM IUIOCKOCTH TIOJ
NeicTBUEM HECKOJbKUX cuil. MccienoBaHue
3aBUCHUMOCTH CWJI YIIPYT'OCTH, BO3HHKAIOIIUX
B J1ehOpMHUPYEMOIl TPYyKUHE U PE3NHOBOM
oOpa3ue, OT BEJWYMHBI HUX JedopMaluu.
HccenenoBanue ycioBUid paBHOBECHS TBEPIOTO

TCJIa, UMCIOIICTO OCh BpallICHUA

2.3

3AKOHbBI COXPAHEHNA B MEXAHUKE

2.3.1

NMnynec MaTepUanbHOM TOYKH, CHUCTEMBI
MaTepHalbHBIX TOYeK. HMmmynec cwibl u

HN3MCHCHHEC UMITYJIbCA TCJIa

232

3akoH coxpaHeHuss ummnyinsca B HCO.

PeaxkTuBHOE NBUMKEHUE

233

Pabora cuel

234

MOIIHOCTE CUJIBI

235

Kunernueckas sHeprusi MaTepualibHOU TOYKH.

TeopeMa 0 KHHETUYECKOU YHEPTUU

2.3.6

IlorenuumaneHas sHeprus. IloreHnmanbHas
JHEprus yIpyro ne(popMHUPOBaHHON
npy>kuHbl. IloTeHnuanbHas dHeprus Tea

BOJIM3H MOBEPXHOCTH 3eMIIU

2.3.7

HOTeHHI/IaJ'IBHBIe 1 HCIIOTCHIIMAJIbHBIC CHIIBI.

CBs3b pa6OTH HCIIOTCHIOHAJIBHBIX CHJI C

N3MCHCHHCM MEXaHUYIECKOH OHCPIUun




CHUCTEMBI TECII. 3akoH COXpaHCHUA

MEXaHUYECKOMH SHEpPIrun

2.3.8 Yupyrue u Heynpyrue CTOIKHOBEHUS
539 TexHudeckue yCTpPOWCTBA: IBUKEHUE PAKET,
o BOJIOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET
[IpakTnueckue paboTel. M3yueHue CBs3U
2310 CKOpPOCTEM TeJl TMpu HEyNpyrom ynape.

UccnenoBanue cBA3M pabOTBl CHIIBI €

W3MEHEHHEM MEXaHUYECKOU 9HCPTHHU TCJIa

MOJIEKYJISIPHAS ®U3NKA 1 TEPMOAMHAMUKA

3.1

OCHOBBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.1.1

OcHoBHbIE IIOJIOXKEHUSA MOJIEKYJIAPHO-
KUHETUYECKOM TEOPHH. BpoyHoBckoe
neuxkenne. {uddysusa. Xapaktep IBUKESHUS U

B3aI/IMO,Z[CI\/'ICTBI/I$I HaCTHIl BEUICCTBa

3.1.2

Mopgenu CTpoeHMsI Ta30B, KUIKOCTEH U
TBEPABIX TeN U 00BICHEHUE CBOWCTB BELIECTBA

Ha OCHOBE DTHUX MOJEJIEN

Macca wmonekysn. KonudecTtBo BemiecTsa.

[TocTostHHAas ABoraapo

3.14

TermoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. lllkana remneparyp Llenscus

3.1.5

Mogens nacaJbHOIo rasa. OcHOBHOE
YpaBHCHHUC MOHGKy.TIHpHO—KHHGTH‘l@CKOﬁ

TCOpHU UICATIBHOI'O Ira3a

AOcomoTHas TemnepaTypa Kak Mepa cpeHei
KUHETUYECKON PHEPTHH TETJIOBOTO JABHKECHUS

gacTtul rasa. [lIkana remneparyp Kenssuna

VpaBnenne Kianeiipona — MeHaeneesa.

3akon JlanbTOHA

I'a30BBIC 3aKOHEI. I/ISOHpOI_[CCCH B NACAJIbHOM
ra3€¢ ¢ IOCTOAHHBIM KOJIHYCCTBOM BCHICCTBA:

U30TEepMa, U30X0pa, n300apa

Texnuueckue YCTPOMCTBA: TEPMOMETD,




OGapomeTp

3.1.10

[IpakTnueckue paboTel. M3mepeHue macchl
BO3JyXa B KJIIACCHOM KoMHate. MccnenoBanue
3aBUCUMOCTH MEXAY IMapaMeTpaMu COCTOSTHUS

pa3pexKEHHOro Tras3a

3.2

OCHOBbI TEPMOJIMHAMUNKHA

3.2.1

TepmonuHamuueckas cucrema. BHyTpeHH:A
SHEPIHUsl TEPMOJAMHAMHYECKOM CHCTEMBI U

CIIOCOOBI €6 U3MEHEHUS

322

KomnnyectBo Temnotsl u padora. BayTpenHss

SHEPTrrd OAHOATOMHOI'O UACAJIBHOT'O Ira3a

3.23

Buapl Temmonepenayu: TEIIONPOBOIHOCTD,
KOHBEKIHUsA, M3TyueHue. TemnoéMKocTh Tena.
VnenbHas TeIUIOEMKOCTh BelllecTBa. Pacyér

KOJIMYCCTBA TCIUIOTHI IIPU TCILIOIICPCIauC

324

[TepBbiii 3aK0H TepMoauHAMUKH. [IprmMeHeHne
IIEPBOTO 3aKOHA TEPMOJIUHAMUKHI K
u3onporeccam. ['paduueckas uHTEprpeTanus

paboThl raza

325

TermoBble mamuHbl. [IpuHIUIIBL IEWCTBUA
TEIUIOBbIX MamuH. [IpeoOpa3oBanus sHEpruun
B TEIUOBbIX MammHax. Koaddumnuent
nosiesHoro  nevctBus  (manmee —  KIIJ)

teruioBoi MamuHbl. [{uki Kapuo u ero KII1/]

3.2.6

Bropoii 3aKOH TEPMOAUHAMUKMU.
HeoOparumocth  mporieccoB B TPHUPOJIE.
TenmoBeie JIIBUTATENN. DKOJIOTHYECKUE

po0JIeMbI TEIUIOdHEPTEeTHKH

3.2.7

Texnuueckue YCTpOWCTBA: JBUTaTelb
BHYTPEHHETO CTOpaHH, OBITOBOM

XOJIOAUJIbHUK, KOHAUITUOHCD

3.2.8

[IpaxkTuyeckue padotsl. 3MepeHue yaenbHOi

TEINIOEMKOCTH

33

ATPETATHBIE COCTOSAHNA BEIHECBA. ®A30BbLIE ITEPEXO/IbI




3.3.1

[TapoobpazoBanue u koHaeHcamus. Vcnapenne
U KUTICHHUE. VY nenbHas TEII0Ta
napooOpazoBaHMsl. 3aBUCUMOCTb TEMIIEPATYPHI

KUIICHUA OT JaBJICHUA

332

AOcCom0THAsET W OTHOCHUTEIIbHAS BIIAXKHOCTH

BO31yxa. HacelieHHslil map

333

Teépnoe TEJIO. Kpucrannnueckue "
amopdHble Terda. AHHU3ZOTPONHUS  CBOWCTB
KPHUCTAJLIIOB. Kunkue KPUCTaJLIBL.

CoBpeMEHHbIE MaTepHaIbI

334

I[InaBnenne wu KpUucCTaJlIn3anusi. Y,HCJ'IBHaH

TeruioTa rasieHus. CyOonmumanus

335

YpaBHEHHE TEIUIOBOTO OanaHca

3.3.6

TexHuueckue yCTpOMCTBA: THUIPOMETP U
IICUXPOMETP,  KaJOpUMETP,  TEXHOJIOTMH
IIOJIyYEHHUSI COBPEMEHHBIX MAaTEPUAIIOB, B TOM

YHUCJIC HAHOMATCpHaJI0B, U HAHOTCXHOJIOTMU

3.3.7

[IpakTnyeckue paboTHI. N3mepenne

BJIA’KHOCTH BO3AyXa

OJIEKTPOAMMHAMUKA

4.1

DJIEKTPOCTATHUKA

4.1.1

OnexTpu3zauus Tesl. JieKTpudeckui 3apsia. sa

BHUIA DJICKTPUYCCKUX 3aPAa0B

4.1.2

HpOBOI[HI/IKI/I, JAUDJICKTPUKH n

HOJTyTIPOBOIHUKHU

4.13

3aKOH COXpaHEHHsI JIEKTPUIECKOTO 3apsiia

4.14

BaumopeiicTBue 3apsinoB. 3akon Kynona

4.1.5

Onektpuueckoe  mnone.  HanpsoxéHHocTh
JJIEKTPUUYECKOTO HOJISL. [Tpunnun
cynepno3uiuu.  JIMHMM ~ HanpsKEHHOCTH

QJICKTPHUYCCKOI'O ITOJIA

4.1.6

PaGota cun QJICKTPOCTATHYCCKOI0  IIOJIA.

ITorenmuman. Pa3HOCTH IOTEHIINATIOB

4.1.7

HpOBOI[HI/IKI/I U JUBJICKTPUKU B ITOCTOSAHHOM




JJeKTpUuYeckoM  mosie.  Jluanekrpuueckas

IIPOHUIIAEMOCTh
ONEKTPOEMKOCTD. Kongencarop.
4.1.8 DNEeKTPOEMKOCTh  TUIOCKOTO  KOHJIEHCATOpA.
OHeprus 3apsHKEHHOI0 KOHAEHCAaTopa
TexHuueckue  yCTpPOMCTBA:  AJIEKTPOCKOIL,
419 AIIEKTPOMETp, DJIEKTPOCTATUYECKas 3alluTa,
o 3a3eMJICHHE JIEKTPOIPUOOPOB, KOHJIEHCATOP,
KCEPOKC, CTPYHUHBIN IPUHTEP
1110 [IpakTrueckue paboThLI. N3smepenune

BHCKTpOéMKOCTI/I KOHACHCATOpa

4.2

IIOCTOSHHBIN DJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcaoBus CylmCCTBOBaHHUA IIOCTOSAHHOI'O

4.2.1 3JIEKTpUYECKOro Toka. Mcrounuku toka. Cuia
ToKa. [locTosIHHBIN TOK
422 Hampsokenne. 3akon Oma 1715 yyacTka Lenu
423 DNIEKTPUYECKOE COMPOTUBIICHUE. Y JACIBHOE
o COTPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napasuieNbHOE,
o CMEIIaHHOE COEIMHEHUE MTPOBOTHUKOB
Pabota snexTpuueckoro Toka. 3akoH Jlxoyis
4.2.5
— Jlenma
4.2.6 MOIIHOCTB 3JEKTPUUECKOTO TOKa
anekTpoaBkymas cuna (manee — DJIC) wu
427 BHYTPEHHEE COMPOTUBIICHWE UCTOYHUKA TOKA.
o 3akon Oma miIg TOdHOM  (3aMKHYTOW)
anexkTpuueckon uenu. Koporkoe 3ambikaHue
DNeKTpOHHAas MPOBOJIUMOCTH TBEPIBIX
428 METAJIJIOB.  3aBUCUMOCTb  CONPOTHBIICHUSA
o METaJIOB oT TEMIIEpaTyphI.
CBepXIpoBOIUMOCTH
429 DJIeKTpUYeCKU TOK B Bakyyme. CBoiiCcTBa

SJICKTPOHHBIX ITYYKOB




4.2.10

[ToynipoBoiauku. COOCTBEHHAsI U TPUMECHAS
MPOBOJIMMOCTh TOJIYIIPOBOJHUKOB. (CBOMCTBa

p-n nepexoza. IlomynpoBogHUKOBBIE TPHUOOPHI

4.2.11

ONEeKTpUYeCKUid  TOK B DJIEKTPOJIUTAX.
DNEeKTPOIUTHYECKAS JUCCOLUaIUs.

DNeKTpoIH3

4.2.12

DNeKTPUYECKUM TOK B rasax.
CaMoCTOSATENbHBII U HECAMOCTOSITEIIbHBIN
paspsan. PaznuuHble TUMBI CaMOCTOSITEIHLHOTO

paspsiaa. Monnus. [1nazma

4.2.13

Texnunyeckue yCTpoOiicTBa: ammnepMerp,
BOJIBTMETP, pEOoCTar, MUCTOYHUKU  TOKa,
3JIEKTpOHarpeBaTeIbHbIE puOopHI,
AIIEKTPOOCBETUTENBHBIE TPUOOPHI, TEPMOMETP
COTPOTHUBIICHUS, BaKyyMHBIN MO,
TEPMHCTOPHI u boTope3ucTopsl,

HOHynpOBOI[HHKOBBIﬁ AUoa, ralJbBaHUKa

4.2.14

[IpakTueckue paboTHI. N3yuenne
CMEIIaHHOTO COeIMHEHUS PE3UCTOPOB.

WN3mepenne DOJIC ucTOYHMKAa TOKa M €rO
BHYTpPEHHEro comnporusienus. HaOmronenue

S9JICKTPOJIM3a

11 KUIACC

Kon
paszaen
a

Koanposepsiemoro
3J1eMeHTa

IIpoBepsiemble 1eMEHTHI COleP:KAHUS

OJIEKTPOAMMHAMUKA

MAT'HUTHOE IIOJIE. JIEKTPOMAT'HUTHA A MHAYKIWA

4.3

4.3.1

ITocTtosiHHEIE MarHuThl. B3aumonelcTtsue

INOCTOAHHBIX MaroHuTOB

432

MarauTtHoe mone. BekTop MarHuTHOU

HHIYKIWU. HpI/IHHI/IH CYHnEpO3UIIHH.




Jluanm MarautHOM wuWHAYKUMU. KapTuna
JVUHUM  MArHuTHOM  HMHAYKUMHU  TI0JIA

IIOCTOSAHHBIX MaroHuToB

MarauTHoe moJIe IMPOBOAHUKAa C TOKOM.
KapTI/IHa JIMHUN TIONS JIWHHOTO IIpAMOTO

MMPOBOAHUMKA MW 3aMKHYTOI'O KOJIBLIEBOI'O

433 MIPOBOJIHHUKA, KATYIMIKH C TOKOM. OTBIT
Opcrena. BzaumoaeicTBue NpoBOAHUKOB C
TOKOM
4.3.4 Cuna AMmnepa, e€ MOJlyJIb U HalpaBJieHUE
Cuuia JlopeHiia, e€ MOIyJb U HalpaBJIeHHUE.
JIBm>keHue  3apspKEHHOM — 4acTUMLBl B
435 OHOPOJHOM MAarHUTHOM mone. Pa6ota
cuibl JIopeHna
436 SIBIIEHUE DIEKTPOMAarHUTHOW HHAYKIHUH
437 IToTok BEKTOpa MArHUTHON UHIYKIIHH
O/1C nnaykuuu. 3aKoH 31EKTPOMarHUTHOM
4.3.8 uHaykiuu Papanes
BuxpeBoe anektpuueckoe mome. IJC
WHIYKIMA B TPOBOJHUKE, JIBIKYIIEMCS
4.3.9 TIOCTYIIATENIBHO B OJHOPOIHOM MArHHTHOM
rnoje
4.3.10 IIpaBuno Jlenua
NHayKTUBHOCTB. SIBIIECHME CAMOMHIYKIIUU.
4.3.11 OJIC camouHAyKIMH
DHeprusi MarHUTHOTO TIOJS KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMarHUTHOE T0JIe
TexHudeckne  yCTPOMCTBA:  IOCTOSIHHBIE
MarHUTEI, AJIEKTPOMArHUTHI,
43.14
AJIEKTPOBUTATEIIb, YCKOpHUTEIH!
AJIEMEHTAPHBIX YaCTHUIl, MHAYKIIMOHHAS TT€Yh
4315 [IpakTnueckue paboTHI. N3yuenue

MArouTHOIO IIOJII  KAaTYIIKHM C  TOKOM.




HUccnenosanue OelcTBHA IMOCTOSHHOTO
MarHuTa Ha paMKy ¢ TokoM. MccrienoBanue

SIBJICHUSA SHGKTpOMaFHI/ITHOﬁ UHAYKIOUA

KOJIEBAHUA 1 BOJIHBI

5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEBAHMA

Konebarensrnags  cucrema. CBoOOIHEBIE
Kosiebanus. [apMoHMYeckre KoyeOaHus.
[lepuwon, wacroTta, ammuTyaa W ¢asza

KOJIeOaHui

IIpyxuHHBI MasATHUK. MartemaTu4ecKun

MassTHHUK

YpaBHEHHE TapMOHUYECKHX KOJICOaHMIA.
KunemaTtuueckoe u JUHAMUYECKOE

ONIMCAaHME KOJIE0ATETbHOTO IBUKECHUS

IIpeBpamenue SHEPTUH pu
FapMOHHYECKUX  KOJIEOaHUSX. CBs3b
aAMIUIUTY B Koyie0aHuit HUCXOIHOMN
BEJIMUYMHBI C aMIUTUTYJaMu KosieOaHuil eé

CKOPOCTH U YCKOPEHUs

Konebarenbupiii  koHTYp.  CBOOOIHBIE
AIIEKTPOMAarHUTHBIC KoneOaHus B
UlealbHOM  KOJeOaTelbHOM  KOHTYpE.
AHaIOTUST MEXIy MEXaHHYeCKUMH U
AIIEKTPOMArHUTHBIMU KOJICOAHHUSMHU.

®opmyna Tomcona

5.1.6

3aKkoH COXPAaHCHUA SHEPTHUU B HACAJIBHOM

KoJIeOaTeIbHOM KOHTYpEC

5.1.7

BbIHyX/1IeHHbIE MEXaHUYECKHE KOJIeOaHMUs.
Pe3onanc. Pesonancnas KpHUBasl.
BeiHyX1eHHbIE JIEKTPOMAarHUTHbIE

KOJIeOaHus.

5.1.8

Ilepemennblii  Tok.  CuHYcOMAANBHBIN

MIEPEMEHHBIN TOK.

MoutHocTb MIEPEMEHHOTO TOKA.

AMIUIMTYHOE M JIEHCTBYIOIIEE 3HAYECHHE




CHJIBI TOKA W HaIIPSAXKCHUA

5.1.10

Tpancdopmarop. [IponsBoacTBo, nepempayua
U TOTpeOJIeHHuEe SJICKTPUUYECKON DHEPTHH.
DKOJIOTUYECKHE PUCKU MPU MPOU3BOJACTBE
ANEKTPUUECKOU SHEPTUH. Kynberypa
UCIIOJIb30BaHUS AIEKTPOIHEPT U B

HOBCGI[HCBHOﬁ KHN3HU

5.1.11

Texuuyeckue ycTpoicTBa: ceiicmorpad,
ANEKTPUYECKUN 3BOHOK, JINHUU

alIeKTpornepeaay

5.1.12

[Ipaktnueckue pabotel. MccnemoBaHue
3aBUCHMOCTH IE€pHOJa MalbIX KOJIeOaHMI
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaccChl
rpy3a. MccnenoBanue nepeMeHHOIO TOKa B
ey U3 IOCJIENOBATEIbHO COEAMHEHHBIX

KOHACHCATOPpA, KATYIIKHU U PE3UCTOpA

5.2

MEXAHUYECKUE U SJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

MexaHnuueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. [lepuon.  CkopocTh
pacrpoCTpaHeHHss M JUIMHA  BOJIHBIL

[ToniepeyHblie U MPOAOJIBbHBIE BOJIHBI

522

###Par### Nurepdepenuus u audpaxuus

MCXaHUMYCCKHUX BOJH

523

3Byk. CkopocTh 3ByKa. [ pOMKOCTH 3BYKa.

Bricora Tona. TemOp 3ByKka

524

ONEKTPOMarHUTHbIE  BOJHBL. Y CJIOBHS
U3Iy4EHUs]  DJIEKTPOMAarHUTHBIX  BOJIH.
B3anmHuas opueHranusa Bektopos E, B u v

B DJIEGKTPOMAarHUTHOW BOJIHE B BaKyyMe

5.25

CaoiicTBa AIEKTPOMArHUTHBIX BOJIH:
OTpa)KE€HHUE, MPEeIOMIICHUE, MOJSIpU3aLus,
nudpakaus, uHTepdhepeHus. CKOpPOCTh

SJICKTPOMArHuTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMATrHUTHBIX BOJIH.

HpI/IMeHCHI/IC OJICKTPOMArdMuTHBIX BOJIH B




TEXHUKE U OBITY

5.2.7

[IpyHIMIIBI paIMOCBSA3UM W TEJIEBUJICHUS.
Pagnomoxkamust. DNIEKTPOMarHuTHOE

3arpsi3HEHNE OKPY KaroLIEN CpeIbl

528

TexHuueckue yCTpOWCTBA: MY3bIKaJIbHBIE
MHCTPYMEHTBHI, yJIbTPa3ByKOBas
JUArHoCTnka B TEXHHUKEC MW MCAUIIUHE,
pamap,  paguoONpUEMHHUK,  TEJIEBH30p,

aHTenHa, tenedon, CBU-neun

53

OIIT

NKA

5.3.1

IIpssMOnMHENHOE pAacIpOCTPaHEHHUE CBETa

B OJTHOpoJHOU cpene. JIyu ceera

532

OTtpakeHue cBeTa. 3aKOHBI OTPaKCHUS
cBera. [loctpoeHue M300pKEHUI B TIOCKOM

3epKane

533

[Ipenomnenne cBera. 3aKOHBI TPETOMIICHUS
CBeTa. AOCOIIOTHBIH MOKAa3aTelb

IMPEIOMIICHUA

534

[Tormoe BHYTpPCHHEE OTpaXKEHHE.
IIpenenbHbIll yroJl MOJHOIO BHYTPEHHETO

OTpaKEHUS

5.35

Hucnepcusi  cera. CHoXHBIM  cocTaB

oenoro ceera. L{Ber

53.6

CoOwuparonie ¥ pacceuBarOIINE JUH3BI.
Tonkass nuH3a. DOKYCHOE pacCTOSIHUE U
ONTHYECKass  CWIa  TOHKOM  JIMH3BL
[TocTpoenune n300paxkeHUi B COOMPAIOIINX
U pacceuBaroumx JuH3ax. Dopmyna
TOHKOM JHH3BLI. YBEIWUEHHE, JIaBaeMoc

JIMH30U

5.3.7

Hpeﬂenm MNPpUMCHUMOCTH FCOMeTqueCKOﬁ

OIITUKH

5.3.8

Wutepdepentmst  cBera.  KorepeHTHbIE

HCTOYHHUKH. YcaoBust HaAOIIOICHUS

MaKCHMMYMOB u MHWHHUMYMOB B




UHTep()EepPEeHIIMOHHON KapTHHE OT JBYX

CI/IH(I)8.3HLIX KOTCPCHTHBIX HCTOYHUKOB

Hudpakuus  cBera.  Judpakunonnas

peméTka. YcimoBue HaOMIOIEHUS TIaBHBIX

5.3.9 MaKCHMYMOB pu MaJICHUU
MOHOXPOMaTHYE€CKOTO CBETa Ha
TG PAKIIMOHHYIO PEIIETKY
5.3.10 ITonspusanus csera
TexHUUecKue YCTpOMCTBA: OYKH, JIyIa,
¢doroanmnapaT, NPOEKIUOHHBIN ammapar,
5.3.11 MHKPOCKOTI, TEJIECKOT, BOJIOKOHHAS
ONTHKA, T paKITMOHHAS pemeéTka,
HOJISIPOU ]
[IpakTnyeckue paboTHI. N3mepenne
5310 nokasartesst npenomiienus. VccienoBanue

CBOMCTB  W300pakeHW B  JIMH3aX.

HaGHIOI[CHI/IC AUCTICPCUHN CBCTA

BJIEMEHTbI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuupl IPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHUKH. [TocTynatet TEOPUH
OTHOCHUTEIIBHOCTHU: WHBAPUAHTHOCTh
MOAYJSl CKOPOCTH CB€Ta B BaKyyMe,

MIPUHIIMI OTHOCUTEIBHOCTH DUHITEHHA

6.2

OTHOCHUTENHLHOCTD OJHOBPCMCHHOCTH.
33.MCI[JICHI/I€ BpEMCHU U  COKpAlICHHC

JUIMHBI

6.3

DHeprust ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsI3p Macchl C JHEPruedl M HMMITYJIbCOM
CBOOOJTHOW YAcCTHIBI. OJHEPrHsl MOKOs

C¢BOOOIHOM Y4aCTHIIBI

KBAHTOBA ®U3UKA

7.1

DJIEMEHTBI KBAHTOBOM OIITHUKU

7.1.1

®oronbl. PopMmyina I1nanka cBsa3u 3HEprun

doToHAa C ero 4acroToh. OHeprus H




HUMITYJIBC (POTOHA

OTtkpeiTHE U UccienaoBanue Gotodrddexra.
Ombitet - A CroneroBa.  3aKoHbI

dotorpdexra

YpaBHenue OUHIITENHA IS
dororddekra. «Kpacnas TpaHMIIa

dotorpdexra

7.1.4

Hasnenue ceera. Onbitel [1.H. Jlebenena

7.1.5

XUMHYECKOE IEUCTBUE CBETA

TexHu4eckue ycTpoucTBa: (DOTODIEMEHT,
dboTonaTuuk, COJIHCYHAs Oarapes,

CBETOIUOI

7.2

CTPOEHHUE ATOMA

7.2.1

Mopens atoma TomcoHa. OOBITEI
Pesepdopra o uccinenoBaHUO CTPOCHHUS

aToMa. HnaHeTapHaﬂ MOICIb aToOMa

722

[Toctynatet bopa. Nznyuenune u
norjionieHre (GOTOHOB TPU  MEPEXoie
aroMa C OJHOTO YPOBHS DHEPruM Ha
npyroil. Buasl cnexktpoB. CniekTp ypoBHEH

SHEPrHH aTOMa BOJOPO/Ia

7.2.3

BoaHoBEIe cBoiicTBa 4dacTull. BoiHEBI e
Bporins. KopmnyckynsipHO-BOJIHOBO#M
nyamusM. Jludpakius JIEeKTpOHOB  Ha

KpHUCTaJlIax

7.2.4

CroHTaHHOE H BBIHYXXJACHHOC H3JIYUYCHHUC.

YCTpoiicTBO M IPUHIMIT PaOOTHI J1a3epa

7.2.5

TexHudeckue yCTpONCTBA: CIIEKTPAJIBbHBIN
aHajau3 (CIEeKTPOCKOIT), J1a3ep, KBAaHTOBBIN

KOMITBIOTED

7.2.6

[Ipaktuyeckue  pabotel.  Habmionenue

JIMHENYATOro CIeKTpa

7.3

ATOMHOE A1PO

7.3.1

Metonel HaOMIOAEHUS M pEruCTpaliu




SJICMCHTAPHBIX YaCTHI]

7.3.2

OTKpBITHE  PaJMOAKTUBHOCTH.  OMBITHI
Pesepdopna mo ompeneneHuto cocrtasa
paguoakTuBHOTO  m3iydeHus. CBoicTBa
anb(a-, 6eta-, raMMa-u3nyueHus. Briusaue

PAAUOAKTUBHOCTHU HA JKUBBIC OPraHU3MbI

7.3.3

OTkpplTHE  TPOTOHa U HEUTpOHA.
Hyxnonnas monens siipa [eiizenOepra —
WBanenko. 3apsan sapa. MaccoBoe 4HCIIO

snapa. N3oTomsl

7.3.4

Anbda-pacma. DIIEKTPOHHBIHN u
NO3UTPOHHBIH  Oera-pacman.  [amma-
U3JTy4YeHHeE. 3aKOH  PaJMOaKTUBHOTO

pacmana

7.3.5

OHeprus CBA3M HYKIOHOB B  fJIpe.

Snepusie cunbl. Jledekt Macchl sapa

7.3.6

Anepuesie peakuuu. JlereHue W CUHTE3

aaep

7.3.7

Snepusiii peakrop. TepmosinepHblIit
cunte3. [lpoOrembl ¥  MEPCHEKTUBBHI
ANEPHOM  DHEPreTHUKU.  ODKOJOTHYECKUE

ACIICKTHI ﬂ[[@pHOfI SHECPIrCTUKHU

7.3.8

OnemeHTapHble  yacTHlbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTAIbHbIE

B3aUMOJIENCTBUS

7.3.9

TexHuueckue  yCTpOMCTBA:  JTO3UMETP,
Kamepa BuibcoHa, sAnepHBI peakTop,

aTomMHass bomOa

7.3.10

[Ipaktnueckue pabotel. MccaemoBanue
TPEKOB YJacTHUI] (mo TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro neba. CosBesnusi, sipKue

3BE3/1b], IJIAHETHI, UX BUAUMOE IBIDKEHUE




8.2

ConHeunass cucreMa. IlinaneTel 3eMHOU
TPYIIIIBIL. [limaneTsI-ruranTol u ux
CHYTHI/IKI/I, KapJ'II/IKOBI)Ie IIJIAHCTEI. Mam,le

Tena COJTHEYHOM CHCTEMBI

8.3

Connne, ¢orocdhepa u  armocdepa.

CoHeuHas aKTHUBHOCTH

8.4

Hctounuk sHeprun ConHua u 3BE311

8.5

3BE3/MbI, WX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, paIUyC, TEMIIEPATypa,
170:¢ B3aUMOCBSI3b. Hwnarpamma
«CHOEKTPATBHBIM  KJIacC — CBETUMOCTBY.
3BE37bI  TIJIABHOM  IOCJIEIOBATENLHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» IS

3BE3]1 TJIaBHOI ITOCIEA0BATEIbHOCTH

8.6

Buytpennee crpoenue 38€31. COBpeMEHHbIE
NPEJACTaBIICHUSI O  TMPOUCXOXKICHUH U
spomronu ConHIa U 3BE3a. OTambl KU3HU

3BE3]

8.7

Mneunsii  Ilyte — nHama T'amakTuka.
CnupanbHasgs  cTpykrypa  ['anaktukwy,
pactpeznenenre  3BE3N, rasa W IbUIM.
I[Tonmoxxenne wu nBwxkenne ConHIa B
lanaktuke. Ilmockas u  cdepuueckas

HOJICHUCTEMEI | aJTaKTUKU

8.8

Tuner ramaxktuk. Paguworanaktuku H

KBa3apbl. YEpHBIE ABIPHI B SApaxX TaJakTHK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoH XaOOma. Pa30eranue rajakTuk.
Bospact u pamuyc Bcenennoi, teopus
bonpmioro B3peBa. Mogens  «ropsuen

Bcenennoit». PenukToBoe nsnydeHue

8.10

MacmtabHast ~ cTpykTypa  BceneHHoil.
Meraranaktuka. Hepeménnasie npoGiiemMsl

aCTPOHOMHUU




YYEBHO-METO/IMYECKOE OBECIIEYUEHUE OBPA30BATEJLHOI'O
MPOLIECCA
OBSIBATEJILHBIE YUYEBHBIE MATEPHAJIBI 1151 YUEHUKA

1. Msxumes I'.51. ®uszuka. 10 kinacc: yue. a1st o011eo0pa3oBat. yUpeKIeHUM:
6a30BbIii 1 ipodui. ypoBuu / I'.51. Mskumes, b.b. byxosnes, H.H. Corckuii; monu
pen. B.M.Hukonaesa, H.A.IlapdentbeBoii. — M.: [IpocBemenue, 2023.

2. Maxumes I'. 5. @uzuka. 11 kinacc: yueO. 1ist o01ieo0pa3oBat. yUpeKISHUN:
0a3oBbIi U ipoduit. yposuu / I'.5. Mskuies, b.b. byxosues, B.M. Yapyrus; nona pen.
B.1.Hukonaera, H.A.IlapdentreBoii. — M.: [Ipocsemenue, 2023.
METOAUYECKHUE MATEPHUAJIBI IS YUYUTEJIA

1. FO.A.CayposB. ®u3zuka. 10 xnacc: 6a30Bblii 1 yriayoneHHbIi ypoBHu. Kinaccuueckuit
kypc. [loypounsie pa3pabotku k yueOnuky I'.5. Mskumesa, b.b.byxoBiesa,
H.H.Corckoro. — M.:IIpoceemenne, 2022.

2. 10.A.Caypos. ®u3zuka. 11 knacc: 6a30Bblii U yriyoaeHHbI ypoBHU. Kinaccuueckuit
kypc. [Toypounsie pazpabotku k yueoHuky I'.51.Mskuimesa, b.b.byxoBuesa,
B.M.Yapyruna. — M.:IIpocsenienue, 2022.

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCBI 1 PECYPCBI CETHU
HUHTEPHET

1. Eaunoe conepxanue o01iero oopazoBanus. MeToanuecKkrue MaTepuallbl.

(https://content.edsoo.ru /)

2. 1HOC Mos mikomna (https://myschool.edu.ru /).
3. bubnuoreka HOK ( https://MOHVDOKH.pd)/).



https://xn--h1aafgkbnx.xn--p1ai/
https://myschool.edu.ru/
https://content.edsoo.ru/

OLHEHOYHBIE MATEPHUAJIBI
NHcTpyKUMS MO0 BLINOJHEHUIO PA00ThI

Ha BeImosiHeHHE MPOMEKYyTOUHON aTTecTanuu no ¢uzuke aaercs 45 muayT. Pabota
cocTouT U3 ABYX yacte. Hacte 1 comepxkut 7 3aganuil. YacTh 2 CONEpPKUT 2 3aJaHUs
3agaHus OJDKHBI OBITH MpOpPEIIaHbl Ha IpoNeYaTaHHBIX JIMCTaX B KieTouky. [lpwm
BBITIOJTHEHUN 3aJaHuii Bbl MokeTe moJib30BaThcs depHOBUKOM. OOpamraem Bare
BHHUMAaHHWE, YTO 3aIIMCH B YEPHOBUKE HE OyAyT YUUTHIBATHCS MTPU OLICHUBAHUU PaOOTHI.

CoBeTyeM BBINOJIHSTH 33/IaHKs B TOM MOPSIAKE, KaK OHU JaHbl. J{J11 SKOHOMHUH
BPEMEHHU MPOMYCKANTE 3aJaHUE, KOTOPOE HE YIAETCS BHIIOJIHUTD CPa3y, U MEPEXOIUTE K

cnenyromeMy. Ecinu mociie BbIlONHEHHUs Bcel paboTel y Bac ocranercs Bpems, Bbl
CMOXETE BEpPHYThCA K TMPOMYIICHHBIM 3ajaHusiM. bamibl, mnoiydeHHble Bamu 3a
BBITIOJTHEHHBIE 3a/1aHus, CyMMHPYIOTCs. [locTapaliTech BBITIOJTHUTH KaK MOXKHO OOJIbIIIE
3alaHUN W HaOpaTh HaWOOJbIIEe KOJUYECTBO OayloB. 3a KaXKJI0€ W3 BBITTOJHEHHBIX
3aganuit A1 — A7 BeicTaBisieTcss 1 Oan, ecii OTBET MpaBWIbHBIN, 1 0 OaIoB, eciu
OTBET HENPaBWIbHBIN. 3a BeIoaHeHHE 3a1annii B1-B2 BeicTaBnsercs ot 0 g0 2 6amuioB B

3aBUCUMOCTH OT ITIOJIHOTHI U IIPABUJIBHOCTH OTBCTA. MaxcumMaabHOE KOJIMYeCTBO OaJlIOB:
11.

BAPUAHT 1
Yacs A
K xaxcoomy 3adanuto wacmu A 0aHO HECKOAbKO OMEemos8, U3 KOMOPbIX MOIbKO OOUH BEpPHbIIL.

Pewume 3a0aHue, cpasHume nOJZy'lEHHblZZ omeem ¢ l’lpeaﬂO.?iCEHHblMI/l. B omeeme yKasamb Homep
3a0aHUs U coomeemcmeyroulyro 6yK6y C npasusibHbIM OMeEENIOM.

A.1 Ha pucyHke npejcTaBieH rpaguk 3aBUCUMO-

CTH CKOPOCTHU OT BPEMEHHM ISl TeJia, TBUKYIIEro- v, M/c 4

cs1 npsiMosIMHEeHO. Hanbosbiee no MoayIito 401 A B

YCKOpPEHHUE TeJI0 UMEJIO Ha YYacTKe ! '

1. 04 '

2.4B i . '

3. BC

4.¢c1q C s
0 1 4 6 ° e

A.2 Kakylo cuily Hazo NpWIOKUTH K Temy maccoil 200 r, 4ToObl OHO IBUTaioCh

c yckopenuem 1,5 m/c? ?

1) 0,1 H 2) 02H 3) 03H 4) 04 H

A.3 KakoBa kuHeTH4ecKas sHeprus aBTomoomist Mmaccoii 1000 Kr, ABMKyIIETrocs

CO CKOPOCTBIO 36 KM/4?

1) 36:10° JIx 2) 648-10° JIx 3) 10* Ik 4) 5-10* Ik

A.4. Kakyro MOIITHOCTB pa3BUBaeT ABUTaTeNb aBToMoOMIA ipu cuiie Taru 1000 H, ecniu aBTOMOOMITB
JIBIDKETCSI PABHOMEPHO O CKopocThio 20 m/c?
1) 10 kBt 2) 20 kBt 3) 40 kBt 4) 30 xBr



A.5 Ilpu HeM3MEHHOM KOHIIEHTpAIMK1 MOJIEKYJI HI€aIbHOIO Ta3a CpeaHssl KBaJpaTUyHasi CKOPOCTh Tell-
JIOBOTO JIBMKEHUS €r0 MOJIEKYJT yMEHbIIWIACH B 4 pa3za. [Ipu 3ToM naBiienue rasa

1) ymenbmuiocs B 16 pa3 2) yMEHBIIUJIOCH B 2 pa3a
3) yMeHbIIIIIOCH B 4 pa3a 4) HEe U3MEHUJIOCH

A.6 IIpu nepexoze u3 coctossius 1 B coctostHue 3 ra3 coBepiiaet padboTy

p,10% Iz
g2 |3
T
0 0,03 0,06yl
1) 2 xJIx 2) 4 xJIx 3) 6 xJIx 4) 8 xJIx

A.7 Kak u3MeHHUTCS €eMKOCTh IJIOCKOT0 BO3IyIIHOT'O KOHJIEHCATOpa, €CIIU TUIOMAaAb OOKIIa 10K YMEHb-
IIUTH B 2 pasa, a pacCTOSHUE MEXAy HUMHU YBEIUYUTh B 2 pa3a?

1) yBenuumTcs B 2 pasza
2) yMEHbIIUTCS B 2 pa3a
3) HEe UBMEHUTCS

4) ymensintcs B 4 pasza

Yacts B.

B.1 Jlan rpaduk 3aBUCUMOCTH O0BbeMa MOCTOSHHOW MacChl HACAIBHOTO Ta3a OT TEMIIEPATYpHI.
N300pa3ute 3TOT npouecc B KoopAauHaTax p-T.

‘T &

L

B.2 B 01HOPOHOE JNMEKTPUUECKOE TI0JIE CO CKOPOCTBIO 0,5% 10"M/C BIIETaeT 3IEKTPOH U JBHIKETCA 110
HaIpaBJICHUIO JIMHUN HANPsHKEHHOCTH noJid. Kakoe paccTosiHie TPOJIETUT JIEKTPOH 0 MOJIHOW MOTEPH
CKOPOCTH, €CJIU MOJIyJIh HANPSDKEHHOCTH TToJ1st paBeH 3600 B/m?

OtBeT



BAPUAHT 2

Yacts A

K kaosicoomy sadanuro yacmu A 0aHO HECKONbKO 0MEemos, U3 KOMOpPbIX MOJIbKO OOUH BEPHBIII.
Pewwume 3aoanue, cpaenume nonyuenHvlii omeem ¢ HpeoNodCeHHbIMU. B omeeme ykaszamv Homep
3a0anus u coomeemcmayouyio OYKey ¢ NpasuIbHbIM 0Meemom

A.1 Ha pucyHke npejcrapien rpaduk 3aBucumocta &
MOJYJISl CKOPOCTH V OT BPEMEHH ¢ JIJIsl TeNa, TBUXKY-
IErocsi NPSMOJIMHEWHO. PABHOMEpHOMY JTBH>KEHUIO
COOTBETCTBYET y4aCTOK

w o=

1. AB 21 5 |

2. BC 1- : :

3.CD : |

4. DE . : -
0 1 2 3 4 5 6 7 §H4Le

A.2 Teno paBHOMEPHO ABHKETCS 10 MIockocTy. Cuila 1aBieHus Tena Ha IIockocTh paBHa 20 H,
cuna tperus 5 H. Uemy paBeH K03 UIMEHT TPEHUS CKOJIBbKEHUS?

1)0,8 2)0,25 3)0,75 4)0,2

A.3 KakoBa noTeHIuanpHas 3HEprusi cocyia ¢ BoJou Ha BeicoTe 80 cM, eciu macca cocyaa
paBaa 300 r?
1) 240 JIx 2) 2400 Ix 3) 24 Ix 4) 2,4 JIx

A.4 Kakyro paboTy COBEpIIMT CWiIa MPH yAJIMHEHUM NPYXKHUHBI jkecTKocThio 350 H/m
oT 4cM 1o 6 cM?
1) 0,07 dx 2) 0,35 [Ix 3) 70 dx 4) 35 JIx

AS5. Ecin JaBJICHUC UAC€AaJIbHOI'O rasa mnpu IMOCTOSTHHOM KOHICHTPAUH YBECJIINYUIIOCH B 2 pasa, TO 9TO

3HA4YUT, 4YTO €TI0 a0bcoJroTHas TEMIICpaTypa

1) yBenuuuiace B 4 pasza 2) yBenuumiiach B 2 pasa
3) ymeHbLIMIach B 2 pasa 4) ymenbIniach B 4 pasza

A.6 ITpu nmepexoze u3 coctossHus 1 B cocTostHue 3 ra3 coBepiiaet padboTy

P 10°T1at
2 a
4 Bt e b s bt
1) 2 xJIx :
4xdx S '
3) 6 kJIx 2 ;
4) 8 xJIx

¥

=
o R
®a
=
PR R
=3
=
E
-



A.7 Ilnockuii BO3IyHIHBIM KOHAEHCATOp nMeeT eMKocTh C. Kak M3MEHUTCS ero eMKOCTh, €CJIU paccTo-
STHIE MEXK]y €T0 TUIACTHHAMH YMEHBIIIUTH B 3 pa3a?

1) yBenuuuTcs B 3 paza
2) yMeHbIIUTCSA B 3 paza
3) yBenuuures B 9 pas
4) ymeHpImuTcs B 9 pa3

Yactn B

B.1 Ha rpadwuke npencraBiieHa 3aBUCUMOCTh 00beMa HUIeaIbHOTO Ta3a, Macca KOTOPOTO He
U3MEHSETCS, OT TeMIepaTyphl JUIsl HEKOTOPOTO 3aMKHYTOT0 Mpoliecca. Haueprure gaHHbIi npoiiece B

p-V KoopauHarax .

VA

mmmaaza

B. 2 B 01HOpOIHOE 3NIEKTPUIECKOE TIOJIE CO CKOPOCTBIO 0,5% 10" M/C BJIETAET SMEKTPOH U IBHIKETCS O
HaIpPaBJIEHUIO JIUHUN HaNpsHKEHHOCTH NoJs. Kakoe paccTosiHUe MPOoJIETUT 3JIEKTPOH 10 MOJTHON IOTEpU
CKOPOCTH, €CJIM MOJTyJb HAaIIpsDKEHHOCTH 1oJ1st paBeH 300 B/m?

OtBeT

BAPUAHT 3

Yacts A

K xaxcoomy 3aoanuro uacmu A 0aHO HeECKONIbKO 0mMEemos, U3 KOMOpulX MOJIbKO OOUH BEpPHbIIL.
Pewume 3a0anue, cpasnume nonyueHHvlll omeem ¢ NpeoyodceHHbiMU. B omeeme ykazamv Homep
3a0aHUsl U COOMBEMCMBYIOUYIO OYK8Y ¢ NPAGUIILHLIM OMEENOoM

A.1 Ha pucyHke npejcraBieH rpaduk 3aBHCUMOCTH YCKOpe- a, Wy

HUS a OT BPEMEHH ¢ [UIs TeJa, JBUKYLIETOCs MPSMOJIMHENHO. 6

PaBHOYCKOpEHHOMY JIBUJKEHHIO TEJIa COOTBETCTBYET MHTEPBAII /

BPEMEHHU -
l.orOmolc 0 1 23 4N5 | te
2.orlmo3c -3 A
3.or3104c 6

4. otr4106¢C




A.2 KakoBa macca Teina, kotopoe noa Biusarem cwibl 0, 05 H momyuaet yckopenue 10 cm/c2?
1) 1kr 2) 2 kr 3) 0,7 kxr 4) 0,5 xr

A. 3 KakoBa KMHeTHYECKasl YHEPTHsl TeJla Maccoil 1 T, IBMKYIIETOCS CO CKOPOCThIO 36 km/u?
1) 50 xJIx 2) 36 xJx 3) 72x]Ix 4) 25 xJIx

A.4. Jlebenka paBHOMEPHO MOAHUMAET Tpy3 Maccoit 200 Kr Ha BBICOTY 3
M 3a 5 c. KakoBa MoIHOCTE aBHUTraTens nedenku?
1) 120 Br 2) 3000 Bt 3) 333 Br 4) 1200 Bt

A.5 Ecnu naBiienue uaeaabHOro ra3a npy NOCTOSTHHOM KOHIIEHTpAllMK YBEJIMYMIIOCH B 2 pasa, TO 3TO
3HAYMT, YTO €ro adCONIOTHAs TeMIIepaTypa

1) yBenuuuiace B 4 pasza 2) yBenuumuiach B 2 pasa
3) ymenbLIMIach B 2 pasa 4) ymenbIuiach B 4 pasza

A.6 IIpu mepexoze u3 coctossHus | B cocTostHue 3 ra3 coBepiiaet padboTy

P 107 iz
1) 2 kJIx 2 3
2) 4 xJIk { i
3) 6 xk/Ix | — :
4) 8 xJIx li i
0000 0,02 paf

A.7 PaccrosiHie Mexay ABYMsI TOUEUHBIMHU AJIEKTPUUECKUMHU 3apslaMU YBEJTUUMIIU B 2 pa3a, 1 00a 3a-
psAna yBenuuuiau B 2 pasza. Cuiia B3anMOJEHCTBUSA MEXKIY 3apsaamMu

1) ymenbmuiacs B 4 pasza
2) yMeHbIIuIach B 8 pas
3) ymenbmiach B 16 pa3
4) HE U3MEHUJIACh

Yactn B

B.1 Ha rpaduke npencraBiena 3aBUCUMOCTD JaBJICHUS UCAIBHOTO ra3a, Macca KOTOPOro He
U3MEHSAETCS, OT TeMIIepaTyphl UIsl HEKOTOPOTO 3aMKHYTOr0 mpolecca. Haueprure ganHbIi npoiecc B
KoopauHartax p-V



B.2 B 0HOPO/IHOE 3IEKTPUYECKOE TI0JIE CO CKOPOCTBIO 0,5% 10"M/C BJIETAET BJIEKTPOH U JBHMKETCS 10
HaNpPaBJICHUIO JTUHUN HaNpsHKEHHOCTH Mo, Kakoe paccTosiHUE MPOJIETUT 3JIEKTPOH 10 MOJTHON OTEpU
CKOpOCTH, €CJIM MOJTyJIb HAIIPsDKEHHOCTH 1107151 paBeH 600 B/m?

OtBeT
OTBeTHBI
Yacts A
BapMAHT 1 2 3 4 5 6 7
1 3 3 4 2 1 3 2
2 4 2 4 2 2 4 1
3 2 4 1 4 2 1 4
Yacts B
B.1
1 BapuanT 2 BapuaHT 3 BapuaHT
A 3)
3) % i
pA 4) I
P 1 3 P
—sse 3
F— ﬁhﬁ"b 1 2
2
0 i " 0 '.-:V
"y

B.2

1 Bapuanr.

[Ipy ABMKEHUU O JTUHUAM HAIPSHKEHHOCTH 3JIEKTPOH MCHBITBIBAET TOpMOxkeHue. I1o reopeme o ku-
HETUYECKOH 3HEPruy U3MEHEHHe KNHEeTHUECKOW SHEPTUu paBHO paboTe AeicTBYyoLIel cuiibl. B nanHoM



s
ci1yuae 0,5m.v- = eEx,

CKOpPOCTH:

OTKYyJa HaxXoJuM paCCTOAHUC, KOTOPOC NPOJICTHUT SJICKTPOH 1O IIOJTHOM norepu

m,v2 _9.1-10 M gr-0.25-10" w? /¢?
20E 2-1.6-10-19 Kx-3600 B/u

= =002 Mm=2 cm.

2 BapuMaHT

[Ipu aBUKEHUU 1O JIMHUSAM HANPSKEHHOCTH JJIEKTPOH UCIIBITBIBAECT TOPMOKEHHUE. I10 Teopeme o0 kuHe-
TUYECKOW PHEPTUU U3MEHEHUE KMHETUUECKOW SHEPTHH PaBHO paboTe AeHCTBYOIIEeH ciilbl. B taHHOM

1
ciyuae V- MV = €EX. o1y naxomum paccTosHIE, KOTOPOE IIPOJETHT 3IEKTPOH 10 TOMNHO MoTepH

CKOPOCTH:

B m, 2 _9.1-10 M gr-0.25-10" u? /¢?

x= - T 0,24 =24 cu.
"T 2E 2-1,6-10 ° Kx1-300 B/u Mo

3 BapuaHT

[Ipu 1BMKEHUU 10 TUHUSAM HANPSKEHHOCTH JIEKTPOH UCIIBITBIBAET TOpMOkeHue. [1o TeopeMe o kune-
TUYECKOW PHEPTUU U3MEHEHUE KMHETUUECKOW SHEPTHH PAaBHO paboTe AeCTBYoIIeH ciibl. B maHHOM
a3
ciIyuae 0.5m.
CKOpOCTH:

- EE'T‘OTKyI[a HaXO0JIUM pacCcTOsTHHE, KOTOPOE MPOJIETUT IEKTPOH J10 MOJIHOW NOTepH

ma? 9.1-1073 kr-0,25- 10" 3.13_,«*'{.'1
r= e -
2eE 2-1,6-10-19 Ku-600 B/u

=012 =12 cum.

HroroBas koHTpoNbHAs paboTa 3a kypc ¢gusuku 11 knacca
ba3oBblii ypoBeHb

KontposbHas paborta npernoiaraet NpoBepKy 3HAHUH yYalIUXCs 110 BCEM TeMaM Kypca
¢usukul 1 kmacca Ha 6a30BOM YpOBHE.

B paboTy BKIIIOUEHBI 3a/1aHUs 110 TEMaM:

Tema kypca ¢usuku 11 kiacca NeNe 3aanuit
MarauTHOE MoJie 1-3
DNIEKTPOMATHATHAS MHYKIIHS. 4-6
KoneGanust v BOJNHBI 7-9

OrrTrka 10-12
V35mydYeHust i CIEKTPBI. 13-15

du3nKa aTOMa ¥ aTOMHOTO S/Ipa. 16-18

KonnuecTBo BapuaHTOB-2



BapuantNel

1. JlnuHa akTMBHOM 4acTu mpoBoaHKKA 30 cM. Yol MeX/1y HalpaBiIeHUEM TOKA U UHIYKIUEH
MaruutHOro 1ojs pased 90°. C kakoi CHIOM MATHMTHOE 1oJie ¢ MaayKuueit S0mMTa neiicTByeT
Ha MPOBOJIHUK, €CJIU cuJjia Toka B HeM 10 A?

2. Omnpenenure MHAYKTUBHOCTb KaTYLIKH, KOTOPYIO IIPU cujle ToKa 4 A IPOHU3BIBAET MATHUTHBIN
notok 120mMB6.

3. YcTaHOBUTH COOTBETCTBHE:

A. MarautHbBIA TTOTOK 1. Tn
b. MarauTtHas HHIyKIUS 2. JIx
B. MHayKTUBHOCTH 3.TH

4. B6
A b B

4. OnuH pa3 METAJUTMYECKOE KOJIBIIO MAJaeT Ha CTOSAIIUN BEPTUKAIBHO MTOJIOCOBOM MAarHUT Tak, YTO
HaJIeBaeTcs Ha HeTro, BTOPOM pa3 Tak, YyTo MposieTaeT MUMO Hero. [1mockocTs kombia B 060ux
Ciy4asix TOpu30HTaIbHa. TOK B KOJIbIIE

1) BO3HHUKaeT B 000MX CiIydasx
2) He BO3HUKAET HU B OJTHOM U3 CITy4acB
3) BO3HHKAET TOJIHKO B IIEPBOM CiIydae

4) BO3HHKACT TOJIBKO BO BTOPOM CJIy4dac

5. Haiipure DJ1C nnaaykiun B KOHTYpe, eciu 3a 0,01 ¢ marHuTHBIH moTok yBenmumics Ha 400 MB6.
6. DIeKTpOMarHuTHasl MHAYKIMS — 3TO:

1) sBneHue, XxapakTepu3yroliee JeiCTBIE MArHUTHOTO MOJIs Ha IBUXKYILUNCS

3apsz;

2) siBNIeHNE BOSHUKHOBEHMSI B 3aMKHYTOM KOHTYpE 3JIEKTPUUECKOT0 TOKA MPH

U3MEHEHUH MarHUTHOTO MOTOKA;

3) SBJICHUE, XapaKTepu3ylollee JeicTBUe MarHUTHOTO MOJIS Ha

IIPOBOJHUK C TOKOM.

7. MaTemaTrnueckuii MassTHUK COBCpHIACT CBO6OI[HBIC TapMOHHUYCCKUC KoJIeOaHMSL. KaKYIO BCIIMYHNHY
MOJKHO OIIPCACINUTD, €CJIN U3BCCTHBI AJIMHA ln nepuon Kxonebanuii 7 MagTHUKA?

1) maccy m masTHUKA
2) yCKOpeHHE CBOOOJHOTO MaJICHUS g
3) ammuutyny A koneGaHMd MasiTHUKA

4) MakCUMaJIbHYO0 KHHETHYECKYIO d3HEpruto W, MasTHHKa

8. Ha pucynke moka3aH rpad)Mk 3aBUCIMOCTH CHJIBI TOKA B METAJUTHYECKOM MPOBOJIHUKE OT
BpeMeHu. OnpeaennTe 4acToTy KoJaeOaHui ToKa.

e SN N NN, 0 SR V1.3,
e b b SN 2) 0,125 'y
CUNT T/ TN 3)6In
0 L L\ 4) 4T
-0,1
— 0,2 peees

9. Paccrosiane mexay Ommxaimumu rpedHsMu BotH 10m. KakoBa yacTtoTa yapoB BOJIH O KOPITYC,
€CIIi CKOPOCTh BOJIH 3 m/c ?



10. JIyd cBeTa majiaet Ha IIIOCKOE 3€PKaIo. YTOJ OTpaxeHus paBeH 24°. Yroy MexXy MaIarolium
Jy4OM U 3€pPKaJIOM. ...

11. Ecnmu mpeamMeT HaXOuTCsl OT COOMPArOIIEH JIMH3BI HA PACCTOSIHUHU OOJIbIIIE TBOWHOTO (DOKYCHOTO
paccTosiHus, TO ero u3o0pakeHue Oyaer. . .

3F 2F F F 2F 3F

12. Kakoe onTudeckoe siBJICHUE OOBSICHSACT PaayKHYI OKPACKY MBUIBHBIX ITY3bIPEH?
1) Qucniepcust  2) Hudpakuust  3) Unatepdepentust  4) [lonspuzarms

13. HenpepbIBHBIE (CIUIONIHBIC) CIEKTPHI TAIOT TeJla, HaXOISIIUecs
A. TOJBKO B TBEPJOM COCTOSTHUU MPU OYEHb OOJBIINX TEMIepaTypax;

b. B ra30006pa3HOM MOJIEKYJIIPHOM COCTOSIHUH, B KOTOPOM MOJICKYJIbI HE CBSI3aHBI WIH 1200
CBSI3aHBI IPYT C IPYTOM;

B. B ra30006pa3HoM aTOMapHOM COCTOSIHUH, B KOTOPOM aTOMBI ITPAKTHYECKH HE
B3aMMOJIEHCTBYIOT JAPYT C APYTOM;

I''B TBEPAOM HUIIH JKUIAKOM COCTOSAHUH, a TAKKC CUJIIBHO CKATLIC I'a3bl

14. Kakoe W3  mepeunCIEHHBIX HIDKE  DJIEKTPOMArHUTHBIX W3JTy4YEHUN AMEET
HauOOJIBIIYIO YAaCTOTY?
A. PamnoBomIHEL

b. Un¢pakpacuoe uzinyuyenue. B.
Bunumoe n3nydenue.

I'. Yaprpaduoneroroe nznydenue. /.
PenTreHoBckoe U3iy4eHue.

15. Kakoe u3 npuBeAEHHBIX HUKE BBIPAKEHUM OIIPEAEIIAET OHATHE JUCTIEpCHs?
A. HanoxxeHne KorepeHTHBIX BOJIH.
b. Pa3noxeHue cBeTa B CIEKTP MPU NPETOMIICHUU.
B. [Ipeobpa3oBaHue eCTECTBEHHOTO CBETA B IJIOCKOMOJISIPU30BAHHBIN.
I'. Orubanue BOTHOM MPEMSATCTBHIA.
. HacTuuHOE OTpak€HUE CBETA HA pa3/eie ABYX CPE/I.

16. HaniucaThb HegocTaromme 0003HaYeHus B CIIEYIOMIEH SIEPHOM peaKiuu:
? +1H I = 12Mg24 + 2H€4
17. Atom natpus 11Na” comepKuT

1) 11 npotoHoB, 23 HeliTpoHa U 34 >MeKTpOHA
2) 23 mporona, 11 HeiTpoHOB U 11 35eKTPOHOB
3) 12 npotoHoB, 11 HEHTPOHOB U 12 7IEKTPOHOB
4) 11 npotoHoB, 12 HeHTpoHOB U 11 251eKTPOHOB

18. Onpenenure, Kakue U3 peaklvii Ha3bIBAIOT TEPMOSIICPHBIMU
A. Peakuuu neseHus JIETKuxX sSaep
b. Peakuuu nenenus TsOKENbIX Aaep
B. Peakuuu cuHTE3a MEXAY JETKUMU SIPAMU
I'. Peakiuu cuHTE3a MEXKAY TAKEIBIMU SIAPAMU



BapuantNe2

1. Tlo xaTymike OpoTeKaeT TOK, CO3JAI0IINIA MarHUTHOE ToJie 3Hepruei 5 J[»K. MarHuTHbINA MOTOK
yepe3 karymky 10 BO. Haiitu cumy Toka

2. Ompegenure CUy TOKa, MPOXOASIIETO MO MPSAMOJIMHEHHOMY MTPOBOJIHUKY, IEPIEHAUKYISIPHOMY
OJIHOPOJTHOMY MarHMTHOMY IIOJIFO, €CJIM HAa aKTUBHYIO YacTh POBOJAHMKA JUIMHOU 10 cM
neiicrByet cuwia B 50 H npu marautHoM nHaykiuu 20 To.

3. YCTaHOBUTBH COOTBETCTBUE:

A.MarnuTtHas UHIYKIUS 1.TH

b. UHayKTHBHOCTH 2.Tn

B. MarHuTHBIN ITOTOK 3.A
4. Bo

4. OnuH pa3 NoJI0COBOM MarHUT Ma/aeT CKBO3b HEMOABUKHOE METAINTIMYECKOE KOIBIO FOKHBIM
MIOJIFOCOM BHU3, BTOPOM pa3 CEBEPHBIM MOJIOCOM BHU3. TOK B KOJIbIIE

BO3HUKAET B 000MX CITydasx
HE BO3HHMKAET HU B OJIHOM U3 CIIy4aeB
BO3HUKAET TOJBKO B IIEPBOM Cllydae

BO3HHKACT TOJIBKO BO BTOPOM CJIy4ac

5. Uemy paBHO U3MEHEHHUE MAarHUTHOIO MOTOKa B KOHTYpe 3a 0,04c¢, eciu mpu 3ToM BozHUKIa I]1C
uHAykuuu 8B?
6. IHAyKIIMOHHBINA TOK BOSHUKAET B TIOOOM 3aMKHYTOM MPOBOJISAIIEM KOHTYPE,
€CIIu:
1) KonTyp HaxonuTcsi B OMHOPOIHOM MarHUTHOM TIOJIE;
2) KoHTyp nBMXETCsl MOCTyNaTENbHO B OJJHOPOAHOM MAarHUTHOM TIOJIE;
3) 3MeHsieTcs MAarHUTHBIN MOTOK, TPOHU3BIBAIOIIUI KOHTYP.

7. Kak u3MeHHTCS IEpUOJ] MajbIX KoJeOaHUH MaTeMaTHYECKOr0 MasiTHUKA, €CIIU €ro JITHHY
YBEJIMYUTH B 4 paza?

1)yBennuuTcs B 4 paza 3) ymenbuTcs B 4 pasa

2) yBEIMUUTCS B 2 paza 4) yMeHbLIUTCS B 2 pa3a

8. Ha pucynke moka3aH rpad)uk 3aBUCHIMOCTH CHJIBI TOKA B METAJUTHYECKOM MPOBOJIHUKE OT
BpemeHH. OmnpenennTe aMIUIUTYAy KoneOaHui Toka
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0,177\ ! 4)4 A
0’
s ﬂ,]‘ I
E |
-0,2}+ .
4 | [

9. JIlnHaMUK TOJIKITIOUEH K BBIXOY 3BYKOBOTO reHeparopa. Yactora xonedanwmii 170 I'u. Onpenenure
JUTMHY 3BYKOBOMW BOJTHBI B BO3JIyX€, 3HAasl, YTO CKOPOCTh 3BYKOBOW BOJIHBI B BO3yxe 340 m/c.

10. JIyu cBeTa majaeT Ha IJIOCKOE 3epKaJio. YTOJI OTpakeHUs paBeH 12°. Yroa Mexay nagaronmm
JTYYOM H 3€PKAJIOM. ..

11. Ha pucyHke moKa3aHO MOJIOXKEHUE JIMH3bI, €€ TJIABHOW ONTHYECKON OCH, TIIaBHBIX (DOKYCOB H
npenmera MN, To ero nuzoopaxenue OyJer. ..



& A : l 12. Kakoe siBJIeHHE T0KA3bIBAET, YTO CBET — ATO MOIEePEUHAs
T : | BOJIHA?
- ]— — ilw 1) Aucnepcust  2) Audpakmus  3) Uarepdepernus  4)
2F M |r iF | Tonsipusarms
| | |
| v | ' 13. BemecTBo B ra3000pa3HOM aTOMapHOM COCTOSIHUU JA€T:

A. HepepbIBHBIHN CNIEKTP U3ITYUECHUS B.

MOJIOCATHIN CHEKTP U3ITyUYEHUs
b. nmuHEe4aThIi CIEKTP U3ITyUYEHUs I'. crutoIIHOM CHIEKTP MOTJIOIIECHHS
JI.monocarslii CEKTP MOIIOLICHUS

14. CnexTpalibHbIN aHaJIN3 O3BOJISET ONPEAECIINTh!

A. XHUMHAYECKHH COCTaB BEIIECTBA; I'. maccy Tena;
b. ckopocTh ABMKEHHS Tena; J. TeMnieparypy Tena;
B. 00BeM Tena; E. naBnenue Bo3nyxa.

15. T'enepatop BY pabotaer Ha wactote 150 MI'n1. J[nrHa BOTHBI 3IEKTPOMAarHUTHOTO U3TYUYEHUS
paBHa...

16. Kakoe u3 Tpex THIIOB u3iydeHui ( o-, - win y-u3iydeHne) oosiagaeT HanOoIbIIei
NPOHUKAIOIIEH CIOCOOHOCTHIO?

1) o -u3nyuenue
2) B -uznydeHue
3) y -u3ny4yeHue
4) Bce IPUMEPHO B OJIMHAKOBOM CTENEHU

17. OnbiTer D. Pezepdop/ia o paccessHAO 0-9acTUI] TTOKA3aJIH, YTO
A. TIOYTH BCsSI Macca aTOMa COCpe0TOUeHA B SIZIPE.
B. A1po uMeeT MOoJI0KUTEIBHBIN 3apsia.

Kakoe(-ue) u3 yrBepxaeHuii mpaBmIbHO(-bI)?

1) Tonpko A
2) Tonbko b
3)uA,ub
4)au A, vu b

18. Atom maruus xMg** conepxur. ..
IIPOTOHOB-. .. ; HEUTPOHOB-....; JJIEKTPOHOB-. ..



OrBerpr:

No 3amanust OTBeTHI: Koi-Bo 6ammoB
Bapuant Nel Bapuant Ne2
1. 0,1H 1A 30
2. 0,02 I'u(20MIH) 25A 36
3. 214 214 20
4, 3 1 10
5. 40B 0,32 Bo 20
6. 2 3 10
7. 2 2 20
8. 0,125 0,2A 10
9. 0,3I'y 2m 20
10. 66° 780 20
11. ‘YMEHbBIIIEHHBIM, O0OpPaTHBIM U 0,75m 30
JIEACTBUTEILHEIM
12. 1 4 106
13. r b 10
14. jil| A 10
15. b 2M 20
16. Al 3 16
17. 4 3 10
18. B 12;12; 12 10




		2026-09-25T16:54:50+0400
	Dom




