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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
Kosaun4yecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM unppoBbIe
Ne i/m P Konrposbnsie | IIpakrnyeckue (ugpp :
NpOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Paznen 1. DUBUKA U METOJAbI HAYYHOI'O IIO3HAHUA
1.1 ®u3uKa ¥ METOAbI HAYYHOI'O MIO3HAHUS 2 Bubmmorexa [JOK
' A Y https://m.eds00.ru/7f41bf72
Hroro no paszneny 2
Paznen 2. MEXAHUKA
bubmuorexa [JOK
2.1 Kunemaruia > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.2 Huranuia / https://m.edsoo.ru/7f41bf72
bu6moreka [JOK
23 3aKOHbBI COXPaHEHUS! B MEXaHUKE 6 1 1 hitps://m.cdsoo.ru/7f41bf72
Uroro no pazneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJANHAMUKA
31 OCHOBBI MOJIEKYJISIPHO-KMHETHUECKOM 9 1 bu6muoreka [JOK
’ TEOPUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
3.2 OCHOBbI TEPMOMHAMHKH 10 ! https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHMSI BEILIECTBA. 5 bu6nuorexa LIOK
’ @Pa30BbIe NEPEXObI https://m.edsoo.ru/7f41bf72



https://m.edsoo.ru/7f41bf72
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https://m.edsoo.ru/7f41bf72
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Uroro no pazaeny 24
Paznen 4. JIEKTPOIMHAMUKA
bubmnoreka LIOK
4.1 DTEKTPOCTATHIE 10 ! ! https://m.edsoo.ru/7f41bf72
49 [TocTostHHBIN SNEKTPUUYECKU TOK. TOKH B 12 | | bu6mmoreka [JOK
’ pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazaeny 22
Pe3epBHOE Bpems 2
OBLIEE KOJIMYECTBO YACOB 110 [IPOIT'PAMME 68 4 4
11 KJTIACC
KoanuecTBo yacos DJIeKTPOHHbIE
HaunmMeHoBaHue pa3/iesioB U TeM undposbie
Ne i/t P Konrtpoabubie | Ipakruyeckue (mupp )
NMPOrpamMMbl Bcero o0pa3oBaTe/ibHbIE
padoThbI padoThbI
pecypcsl
Paszpen 1. JIEKTPOANHAMUKA
11 MarunuTtHOoe noje. IJIeKTpOMarHuTHas 1 | 3 bubnmoreka [JOK
’ WHIY KIS https://m.edsoo.ru/7f41c97¢
Hroro no paszneny 11
Pazpnen 2. KOJIEBAHUSA U BOJIHbI
)1 MexaHu4eCKHUE U JIEKTPOMArHUTHbIE 9 1 bubmmotexa [JOK
’ KoJIeOaHus https://m.edsoo.ru/7f41¢97¢
29 MexaHn4ecKkue U 3JIeKTPOMarHuTHhIE 5 | bubnuorexa [JOK
) BOJTHBI https://m.edsoo.ru/7f41¢97¢c



https://m.edsoo.ru/7f41bf72
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23

OnTuka

10

bu6mmoreka [IOK
https://m.edsoo.ru/7f41¢c97¢c

Utoro no pazneny

24

Pazzen 3. OCHOBBI CIEIIMAJIBHOM TEOPUU OTHOCUTEJLHOCTH

31 OCHOBBHI CTIEITUATTBHOM TEOPUH 4 bubnmoreka [JOK
’ OTHOCUTEJIbHOCTH https://m.edsoo.ru/7f41¢97¢
Uroro no pazaeny 4
Paznea 4. KBAHTOBAS ®PU3UKA
. bubmuoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU OITUKH 6 hitps-//m.cdsoo.ru/Tf41c97c
Bbu6mmorexa [JOK
4.2 Crpoerue aroma 4 https://m.edsoo.ru/7f41c97¢c
bubmnoreka [IOK
4.3 ATomHO A71pO > https://m.edsoo.ru/7f41c97¢
Uroro no pazaeny 15

Paznea 5. 9JIEMEHTBI ACTPOHOMUU U ACTPO®U3ZNKU

5.1 DNeMEeHTHl aCTPOHOMUU U aCTPOPU3UKU 7 bubmmorexa [IOK
https://m.edsoo.ru/7f41c97¢c
Uroro no pazaeny 7
Paznea 6. OBOBIIAIOIIEE IOBTOPEHHUE
6.1 Ob6o0maromee MOBTOpeHNE 4 Etlf:sj:l/i?:;:)gﬁ/sﬂlwk
Uroro no pazaeny 4
Pe3epBHOE Bpems 3



https://m.edsoo.ru/7f41c97c
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OBIIEE KOJIMYECTBO YACOB 110 [IPOI'PAMME 68 4 7
HOYPOYHOE IIVIAHUPOBAHUE
10 KUIIACC
KosmnuecTBo yacos JIeKTPOHHbIE
Ne nuppoBbIe
Tema ypoka Konrpoubnsie | IIpakTnyeckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypcsl
duzuka — Hayka o npupoje. Hayunsie ] bu6mmoreka [{JOK
METOABI TO3HAHUS OKPYKAIOWIETO MUPa https://m.edsoo.ru/ff0c32e2
Ponb u mecto pusuku B popMupoBaHUU
COBPEMEHHOMN i)a YHOU K(z EHHEI MHUpa, B 1 bubmmorera I[JOK
p . Y P vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JAeATEIHHOCTH JII0IeH
Mexanunueckoe aBmxeHre. OTHOCUTEIbHOCTh
MexaHu4ecKoro asmxeHus. [lepemenienue 1 Bubmmorexa LIOK
A - LepeMetl > https://m.edsoo.ru/ff0c3508
CKOPOCTb, YCKOPEHHE
PaBHOMEpHOE IPSIMOJIMHEMHOE JBUKEHUE 1 Bubmmorexa [JOK
P P A https://m.edso0.ru/ff0c3620
PaBHOYCKOpEHHOE NPAMOIUHENHOE 1 bu6nuoreka IIOK
JIBUKECHUE https://m.edsoo.ru/ff0c372¢
CBo0OoHOE TIafieHue. Y CKOpPEHHE | bu6mmoreka [IOK
¢BOOOIHOTO ITalEHUSA https://m.edsoo.ru/ff0c39cc
KpuBonuneiinoe nuxenue. [IBuxenue | bubnuorexa LIOK
MaTepUalIbHOU TOUYKHU IO OKPYKHOCTH https://m.edsoo.ru/ff0c3ada
[Ipuniun oTHOCUTENHLHOCTH [ amuies.
. bubmuoreka [JOK
Nuepuumanbsaeie cuctemsl oTcuera. [lepBbliit 1

3ak0oH HrroToHa

https://m.edsoo.ru/ff0c3bel



https://m.edsoo.ru/ff0c3be8
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Macca tena. Cuna. [IpuHImn cynepno3uinmun

9 cui1. Bropoii 3axod HerotoHa s bubmmorexa LOK
' p B https://m.edsoo.ru/ff0c3be8
MaTepualbHOU TOUKU
Tperuit 3akoH HproTOHA U151 MaTepHaIbHBIX bubnuoreka LIOK
10
TOYEK https://m.edsoo.ru/ff0c3be8
1 3akoH BceMUpHOTO Tsirotenus. Cuia bu6mmoteka [JOK
TsKecTH. [lepBasg KocMuueckast CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [JOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec tena
YHPY y https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koapouuuent tpenus. Cuna
13 COII OTEIBJIGHI/ISI o ql)/l(bI[BI/I)KeHI/II/II) Tella B bubmmorexa IIOK
p p https://m.edsoo.ru/ff0c3{76
JKUJIKOCTH WM Ta3e
[TocTynarenbHOE U BpallaTeabHOE ABUKEHUE
14 a0CcoMOTHO TBEPAOro Teraa. MOMEHT CHIIBI. bu6nuoreka IIOK
IIneqo cumbl. YcaoBus paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
NMnynbsc MaTepraibHON TOUKH, CUCTEMBI
15 MaTepHaIbHbIX TOUYEK. MIMIynbe cuibl. 3aKOH bu6nuoreka IIOK
COXpaHEHUs UMITyJbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
Pa6ota u mourHocTh cuiibl. Kunernueckas
16 sHeprus MmarepuanbHoi Touku. Teopema 00 Bubamorexa [JOK
p p o p https://m.edsoo.ru/ff0c4502
M3MEHEHUU KUHETUYECKOW SHEPTUH
[TorenumansHas sHeprus. [loTeHuumanbHas
17 SHEprus ynpyro nepopMupOBaHHOMN bu6mmoreka [{JOK
npy>xuHbl. [loTeHnanbHas sHeprus Tena https://m.edsoo.ru/ff0c461a
BOJIM3H MOBEPXHOCTH 3eMIIN
18 INoTeHIMaNBEHBIE U HEMIOTEHIIUAIBLHBIE CHIIEI. bubmoreka [JOK



https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c3f76
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CBs3p pa6OTI>I HCIMOTCHIHUAJIBHBIX CHUJI C
H3MEHEHHEM MEXaHHYSCKOM OHEPIrun
CHCTEMEBI TeJ. 3aKOH COXpaHCHUA
MEXaHH4YeCKOM QHCPIUH

https://m.edsoo.ru/ff0c478¢

JlaGopaTtopnas pabora «MccnegoBanue cBs3u
pabOTHI CHITBI C U3BMEHEHHEM MEXaHHYECKOM

19
SHEPTUHU TeJIa Ha TIPUMEPE PACTIKCHUS
PE3UHOBOIO JKI'yTa»
Kontponbhas pabota no teme «Knnemartuka.
20 Junamuka. 3aKOHBI COXpaHEHUS B bubmmorexa [JOK
' P https://m.edsoo.ru/ff0c4b74
MEXaHUKE»
OCHOBHBIE TIOJIOKEHUST MOJIEKYJISIPHO-
21 KMHETUYECKON TEOpHHU. BpOyHOBCKOE bubmmorexa I[JOK
PHH. bpoy https://m.edsoo.ru/ff0c4dc2
newkenue. uddyzus
Xapakrep JBUKEHUS U B3aUMOJICUCTBUS
22 4yacTHI] BeulecTBa. Moienu cTpoeHus razos,
JKUJIKOCTEN U TBEPJBIX TEI
” Macca mosneky:n. KoaudecTBo BeliecTsa.
[TocTostHHas ABoraapo
24 TemnoBoe paBHOBecue. TemnepaTtypa u e€
m3mepenue. [llkana remnepatyp Llenbcus
’5 Uneanpusii raz 8 MKT. OcHoBHOE bub6moreka [JOK
ypaBaeHue MKT https://m.edsoo.ru/ff0c4fde
AOcomoTHas TeMrepaTypa Kak Mepa cpeiHen
26 KHHETUUECKOU PHEPTUU IBUKECHUS MOJIEKYII bubmmorexa IIOK
P o o https://m.edsoo.ru/ff0c511e
VYpasuenune MeHneneena-Kianelipona
27 3akoH /lanbToHa. ["a30BbIC 3aKOHBI
28 JIaGoparopHas pabora «HMcciaenoBanue



https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4b74
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https://m.edsoo.ru/ff0c4fde
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3aBHCHUMOCTH MEX]y IapameTpamMu
COCTOSTHUS pa3peKEHHOI0 Ta3ay

N3onporeccel B uacaabHOM ra3e u ux

bu6moreka [JOK

29
rpaduueckoe mpeacTaBieHre https://m.edsoo.ru/ff0c570e
BHyTpeHHss dHEeprust TEpMOAMHAMUYECKON
30 CHCTEMBI M CIIOCOOBI €€ N3MECHECHUS. bubmuoreka [JOK
KonmgectBo Temnorsl u padora. BayTpenHss https:/m.edsoo.ru/ff0c5952
SHEPrusi 0OJJHOATOMHOI'O UAEAIBHOIO ra3a
31 Bupe! reruonepenaun bubmmorexa LIOK
A pes https://m.edsoo.ru/ff0c5c36
VYV nenpHas TEII0EMKOCTh BELIECTBA.
32 KonngecTBo TEIIOTHI IPH TEIUIONEPEaaue bubmmorexa LIOK
. p petate. https://m.edsoo.ru/ff0c5¢36
AnabaTHBIN mporiecc
1 IlepBblil 3aKOH TEPMOJAUHAMUKHU U €r0 bu6nuoreka IIOK
IIpUMEHEHUE K U30IIpoLeccaM https://m.edsoo.ru/ff0c5efc
34 HeoOpaTtumocTs npo1ieccoB B MPUPOJIE. bubnuorexa [JOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230
35 [Tpunmun gevicteust u KII/{ TernmoBoi bubmuoreka [JOK
MalIVHbI https://m.edsoo.ru/ff0c600a
36 [ukn Kapuo u ero KITJ{
37 DKosorndeckre mpoodaeMbl TEIUIOdHEPTETHKH
18 O6o6maromuit ypok «MonekysipHas bu6muoreka [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.ru/ff0c6938
KonTponbhas pabota no teme
but6mmoreka [IOK
39 «Monexymnsapras ¢usznka. OCHOBBI

TCPMOAUHAMUKU>>

https://m.edsoo.ru/ff0c6a50
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40 [TapooOpa3zoBaHue U KOHICHCALIUS. bu6mmoreka [{JOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOcommoTHas 1 OTHOCHUTEIIbHAS BIIAYKHOCTD bubmuoreka [JOK
Bo3ayxa. HacelmieHnHslil map https://m.edsoo.ru/ff0c64d8
Teépnoe teno. Kpucramnunueckue u
4 amop¢HBbIe Tena. AHU3OTPONHSI CBOKCTB bu6mmoteka [JOK
KpUCTAILIOB. JKuaKue KpUCTaslIbL. https://m.edsoo.ru/ff0c65{0
CoBpeMeHHbIE MaTepHaIb
43 IInaBnenue u Kpucrauu3anus. Y aejbHas bu6nuoreka LIOK
TeruioTa masneHus. CyOonumanus https://m.edsoo.ru/ff0c6708
bubnuoreka [JOK
44 YpaBHeHHE TEIUIOBOTO OamaHca
P https://m.edsoo.ru/ff0c6820
45 DnekTpu3anus Tea. DIEKTPUIECKUi 3aps. bu6nuoreka [IOK
JIBa BU1a DJIEKTPUUECKUX 3apsI0B https://m.edsoo.ru/ff0c6bcc
[IpoBOIHUKY, TUATEKTPUKH U
46 MOJIYTNPOBOJIHUKU. 3aKOH COXPAHECHUS bubmorexa [TOK
YHPOBOA ) p https://m.edsoo.ru/ff0c6bcc
AIIEKTPUUECKOTO 3apsiaa
47 B3anmopeiictBue 3apsaaoB. 3akoH Kyiona. bu6mmoreka [JOK
TodeuHsIil 3JIEKTPUIECKUI 3apsi]T https://m.edsoo.ru/ff0c6ced
Hanpsixk€HHOCTB 3JIEeKTPUYECKOTO OIS,
48 [TpuHIIUI CYTIEPIIO3UITUH ICKTPHISCKIX buGmorexa ITOK
p VH ynep . p https://m.edsoo.ru/ff0c6df2
nosier. JInaun HanpsHKEHHOCTH
PaboTa cuit 31eKTpoCcTaTuuecKoro moJsi. bu6mmoreka [JOK
49
[Torenuman. Pa3HOCTh MOTEHIHAJIOB https://m.edsoo.ru/ff0c6f00
[IpoBOIHUKY U AUAIIEKTPUKH B
50 3JIpeKT OCTaTHYECKOM nonIe Bubmmorera [JOK
p ) https://m.eds00.ru/ff0c7018
JusnexTpudeckas IpOHUIIAEMOCTb
51 OnextpoémkocTs. Konagencatop bu6muoreka [IOK



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

https://m.edsoo.ru/ff0c7126

52

D1eKTpOEMKOCTD TIIOCKOTO KOHICHCATOPA.
DHeprust 3apsHKEHHOTO KOH/ICHCATOPa

bu6moreka [JOK
https://m.edsoo.ru/ff0c72c0

53

JlabopaTtopHast paborta "U3mepenue
ANIEKTPOEMKOCTH KOHAEeHcaTopa"

54

[IpuHIIMIT AEUCTBUS U IPUMEHEHNE
KOHJICHCAaTOPOB, KONIMPOBAJIBLHOIO anmapara,
CTPYMHOTIO MPUHTEPA. DIEKTPOCTATUUECKAS
3anmTa. 3a3eMIICHHE JIEKTPOTIPHOOPOB

55

DNEeKTPUYECKUN TOK, YCIIOBUS €TO
cymectBoBanusl. [loctosunbiii Tok. Cuia
toka. Hanpsoxenue. ConpoTusieHue. 3aKoH
OmMa 151 yyacTka Lenu

56

[TocrnenoBarensHOE, MapaieIbHOE,
CMeIlIaHHOE COeIMHEHNE POBOJHUKOB.
JlaGopatopHnas pabora «3yuenue
CMEIIaHHOTO COEIMHEHHS PE3UCTOPOBY

0.5

but6mmoreka [JOK
https://m.edsoo.ru/ff0c74£0

57

PaboTa 1 MOIITHOCTH JIEKTPUUYECKOTO TOKA.
3akoH [[xoyns-Jlenna

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

58

3axon OMa A1 OJTHOM (3aMKHYTO)

anekTpuueckon uenu. Koporkoe 3ambikaHue.

JlaGopatopnast padora «M3mepenune 3/1C
MCTOYHHKA TOKA U €T0 BHYTPCHHETO
COITPOTHBIICHUS

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c7ae0

59

PesepubIii ypok. KonTpoisHas padora mo
teme "DnekrpoanHamuka" / Beepoccuiickast
poBepoyHas pabora

bubmuoreka [JOK
https://m.edsoo.ru/ff0c8c56

60

O06o006mmanmuil ypok «DIeKTpoInHAMUKAY /

bu6mmoreka [JOK



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

Bcepoccuiickas npoBepouHasi pabota

https://m.edsoo.ru/ff0c88be

DJeKTPOHHAs IPOBOJAUMOCTh TBEPABIX
METaJIJIOB. 3aBUCUMOCTb CONPOTUBIICHUS

61 1
METaJUIOB OT TEMIIEPATYPHI.
CBepXIpoBOIUMOCTD
6 DneKkTpuueckuil Tok B Bakyyme. CBolicTBa 1
AIEKTPOHHBIX MTYYKOB
[TomynpoBOIHUKH, UX COOCTBEHHAs U
63 IIpUMeCcHas IPoBOIUMOCTEL. CBoiicTBa p—n- 1 bubmmorexa TIOK
b b ) p https://m.edsoo.ru/ff0c84ae
nepexoa. [lomynpoBoHUKOBBIE TPHOOPHI
DJIEKTPUYECKUI TOK B pacTBOpax U
64 pacruiaBax 3JE€KTPOJIMTOB. | bu6muoreka IIOK
DNEeKTPOIUTUYECKAs TUCCOLIUALINS. https://m.edsoo.ru/ff0c82ba
DneKTponu3
DJIEKTPUYECKUI TOK B ra3ax.
. . bubnuorexa [JOK
65 CaMOCTOSITENBEHBIA U HECAMOCTOSATEIILHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsan. Monnaus. [Inazma
DIeKTpUYeCcKe IIpUOOPHI M YCTPOICTBA U UX
66 3| aKquecxoe I I/II)MGHSHI/Ie }il I;BI/IJ'Ia 1 bubmorexa HOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHHUKHU 0€30MMaCHOCTH
KonTponbhas pabota no teme
67 «9nexrpocrartuka. [locTosHHBIN 1 bu6mmoreka [{JOK
ANEKTPUUECKUI TOK. TOKH B pa3iIM4HbIX https://m.edsoo.ru/ff0c8a8a
cpemax»
68 PezepsHblil ypok. O600maronuii ypok mo 1 bubnuorexa LIOK
TemaM 10 kiacca https://m.edsoo.ru/ff0c8f6¢
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 68



https://m.edsoo.ru/ff0c8f6c
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c88be

11 KIIACC

Kosan4yecTBo 4acoB JJIeKTPOHHbIE
Ne ara u@posBbIe
n/n Tema ypoxa Bcero Kontposnneie | - IpaxTudeckue ilsylleﬂml :)lﬁ[()l:l[;OBaTeJIbele
padoThI padoThI pecypesI
[TocTostHHBIE MATHUTHI U KX

1 B3auMo/ieiicTBUE. MarHuTHOE MOJIE. 1 bubnuoreka [JOK
Bexrop MarHuTHON MHAYKLUMUH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarsuTHO€ 1oJje NpoBOAHUKA C

) ToKOM. OnbIT DpcTena. 1 bu6muoteka [JOK
B3anmoneicTere NpOBOJIHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 Jlaboparopnas pabota «M3yuenue | | bu6nuoreka IIOK
MardUTHOTO ITOJIA KaTYIIKHA C TOKOM» https://m.edsoo.ru/ff0c98fe
JleiicTBHMEe MarHuTHOTO IOJISI Ha
MPOBOJHUK ¢ ToOKOM. Cuita Amrepa.

4 Jlaboparopnas pabota | | bubnuorexa [JOK
«Hccnenosanue nercTBUS https://m.edsoo.ru/ff0c9ac0
MIOCTOSIHHOT'O MarHuTa Ha pamMKy C
TOKOM»

JleiicTBMEe MarHuTHOTO IOJISI Ha

5 JIBIKYIIYIOCS 3apSKEHHYIO YaCTHILY. ) bu6mmoreka [{JOK
Cuna Jlopenna. PaGota cuisr https://m.edsoo.ru/ff0c9d4
Jlopenna

6 OnexkTpomMarHuTHas HHAYKIWs. [loTok 1

BEKTOpa MarHuTHOM uaykmu. 3J1C



https://m.edsoo.ru/ff0c9df4
https://m.edsoo.ru/ff0c9ac0
https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
https://m.edsoo.ru/ff0c98fe

WHIYKIUU. 3aKOH 3JIEKTPOMArHUTHOMN
nHaykiuu Papanes

JlaGopartopHnast pabota
«HccnenoBanue sIBICHUS
AJIEKTPOMATHUTHOW WHIYKIIHH

bu6moreka [JOK
https://m.edsoo.ru/ff0cal 50

NunykTuBHOCTD. SIBIICHUE
camouHaykiuu. I/1C caMOMHIy KUY,
DHeprusi MarHUTHOTO TOJIST KaTYIIKU C
TOKOM. DJIEKTPOMArHUTHOE T0JIe

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

TexHuueckue yCcTponuCcTBa U UX
[IPUMEHEHUE: TIOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBI, dJIEKTPOABUIATEIb,
YCKOPHUTENH 3JIEMEHTAPHBIX YACTHII,
MHIYKIUOHHAs I1eYb

10

O6o0maromuit ypok «MarHutHoe
nose. DIEeKTPOMarHUTHAs WHTYKIIHSD

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

11

KouTponbhas pabota no Teme
«MarnuTtHoe nosie.
DJEeKTpOMarHuTHas UHAYKIHS»

but6mmoreka [IOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUYECKUE
KoJjeOaHus. ['apMoHUYEeCcKre
KosieOaHus. Y paBHEHUE
TApMOHHYECKHUX KOJICOaHHH.
[Iperparmenue sHeprun

bu6mmoreka [IOK
https://m.edsoo.ru/ff0caf06

13

JlaGopaTtopnast pabota
«HccnenoBanue 3aBHCUMOCTH
NeproJia MajbIX KoJeOaHuid Tpy3a Ha
HUTH OT JUTUHBI HUTH ¥ MAcChI TPy3a»



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

14

Koneb6arenbupiii KoHTYp. CBOOOIHBIC
AJIEKTPOMArHUTHBIE KOJIeOaHHs B
UIeaTbHOM KOJIe0aTeTbHOM KOHTYPE.
AHaIOrus MeX1y MEXaHUYCCKHUMHU U
AJIEKTPOMArHUTHBIMH KOJICOAaHHSIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb820

15

®opmyna Tomcona. 3akoH
COXpaHCHUA DOHCPIUH B UACATIBHOM
KOJIe0aTeIbHOM KOHTYPE

bubmuoreka [JOK
https://m.edsoo.ru/ffO0cb9c4

16

IIpeacrasnenue o 3aTyxaromux
KosieOaHusxX. BolHyK1€HHBIE
MeXaHHJecKue Koyiebanus. Pe3oHanc.
BBIHY)I(ZIGHHble 3J'I€KTpOMaFHI/ITHBI€
KoJIeOaHMS

bub6moreka [JOK
https://m.edsoo.ru/ff0cbb86

17

Ilepemennsblil Tok. CHHYCOUJaIbHBIN
MepEMEHHBIN TOK. MOIIHOCTH
MIEPEMEHHOT0 TOKA. AMIUIMTYAHOE U
JICUCTBYIOIIIEE 3HAYECHHUE CUIIbI TOKA U
HaIpsHKEHUs

bub6mmoreka [JOK
https://m.edsoo.ru/ff0cbd34

18

Tpaucdopmarop. [IpousBozactso,
nepeaaya u norpediieHue
AIEKTPUYECKON SJHEPIUU

19

YCTpOUCTBO U IPAKTUYECKOE
[IPUMEHEHHUE IEKTPUUECKOT0 3BOHKA,

reHeparopa NepeMeHHOro TOKa, JTUHUN

QJICKTpOoIICpCaavd

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

20

DKOJIOTHYECKHE PUCKU TIPU
IIPOU3BOJCTBE JIEKTPOIHEPTUU.
KynbTrypa ucnonbs3zoBanus
JIEKTPO3HEPIHH B TOBCEAHEBHOM



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

KU3HU

Mexannueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuoa. CkopocTh

bubnunoreka [IOK

21
pacupoOCTpaHEHUs U JJINHA BOJIHBI. https://m.edsoo.ru/ff0ccas4
[Tonepeunslie ¥ MPOJI0JIbHBIE BOJIHBI
” 3ByK. CKOpOCTh 3BYKa. | pOMKOCTh bu6mmoreka [JOK
3ByKa. Bricora ToHa. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
DJeKTPOMarHUTHBIE BOJHBI, UX
23 cBoiicTBa U ckopocTh. IlIkana Bubmmorexa [IOK
P ' https://m.edsoo.ru/ff0ccfe0
AIIEKTPOMATHUTHBIX BOJH
[TpuHIMIIBI paIHOCBS3U U
24 TeneBuseHus. Pa3Burue cpeacTts
cBa3u. Pagnonokanus
’s KonTponbhas pabora «Konebanus u bu6mmoreka [{JOK
BOJIHBI» https://m.edsoo.ru/ff0cc618
[IpsamonnHEHOE pacpoCTpaHEHUE
26 CBETa B OJHOPOJIHOM Cpejie. bu6mmoreka [{JOK
ToudeuHbIil ICTOYHUK cBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxkenue cBeTa. 3aKOHbI
27 oTrpaxxeHus ceera. [loctpoeHue bubmmorexa LIOK
p L p https://m.edsoo.ru/ff0cd4e0
N300paXKeHH B MJIOCKOM 3epKajie
IIpenomiuenue ceera. Ilonnoe
)3 BHYTpeHHee oTpakeHue. [Ipenenbublil bubnuoreka LIOK
YT'OJI TIOJTHOT'O BHYTPEHHETO https://m.edsoo.ru/ff0cd7f6
OTpakKeHHUs
29 JlaGopatopHnas pabora «M3mepenue bu6nuoreka [IOK

MOKa3aTeyid IMPCIIOMJICHUSA CTCKIIa»

https://m.edsoo.ru/ff0cd67a



https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cc6f8
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0ccc0c

Jlunzel. [locTpoenune n3o06pakeHuii B

30 nuH3e. Popmylia TOHKOH JIMH3BI bubmmorexa [OK
] Y ’ https://m.edsoo.ru/ff0cddle
YBenunueHue ITUH3bI
JlaGopartopHnast pabota
31 «HccnenoBanue CBONCTB
M300paXeHH B TMH3AX)»
Hucnepcus ceeta. Cl10XXHBIN COCTaB
37 6enoro ceera. L[er. JlabopaTopHast
pabota «Habmonenne rucnepcun
CBETa»
1 Wutepdepennus ceta. Audpakius bubnuoreka LIOK
cBeta. [ludpakiuonHas pemeérka https://m.edsoo.ru/ff0ced22
34 ITonepedHOCTh CBETOBBIX BOJIH. bu6nuoreka IIOK
[Tonspusanus csera https://m.edsoo.ru/ff0cf02e
35 OnTrueckue npuOOPkI U yCTPOCTBA U
yCIIOBUS UX 0€30MacHOr0 MPUMEHEHUs
I'paHUIBI TPUMEHUMOCTH
36 KJlaccuueckor MexaHuku. [locTynater bu6mmoreka [JOK
CIIELMAIBHON TEOPHUH https://m.edsoo.ru/ff0cf862
OTHOCHUTEILHOCTHU
OTHOCUTENBHOCTH OJJHOBPEMEHHOCTH.
37 3ameJieHre BpEeMEHH B COKpaIlleHne bubmmorexa [JOK
https://m.edsoo.ru/ff0cfa42
JUTUHBI
DHeprusi ¥ UMIYJIbC PEISITUBUCTCKON
38 yacTuibl. CBA3b MAcChI C JHEPTUEHA U bubmorexa IIOK
' P https://m.edsoo.ru/ff0cfc68
UMITYJIbCOM. DHEPIHUs TOKOS
39 Konrponbnas padora «OnTuka. bubnuoreka LIOK

OCHOBBI CIELIMATILHON TEOPUU

https://m.edsoo.ru/ff0cf610



https://m.edsoo.ru/ff0cf6f0
https://m.edsoo.ru/ff0cfc68
https://m.edsoo.ru/ff0cfa42
https://m.edsoo.ru/ff0cf862
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cdd1e

OTHOCHUTCIBHOCTHU»

®otounsl. opmyna [1nanka. Dueprus

bu6mmoreka [JOK

40
Y UMITYJIbC (POTOHA https://m.edsoo.ru/ff0cfe16
OTKpbITHE U UCCIIEI0BAHUE Eu6 110K
HOIMOTEKa
41 oto3ddexra. O A.T.
(porospexr TIBITE! https://m.edsoo.ru/ff0cffc4
CroneroBa
3akoHbl portodrdhdekra. YpaBHeHHE
42 BﬁHmTelgl)Ha H(I:I(b(I)OTOB(I);eKTa Bubmmorexa LIOK
a ’ https://m.edsoo.ru/ff0d015¢e
«Kpacnas rpanuna» potordpdexra
JlaBnenue ceera. OnbiTel I1. H.
43 JleGeneBa. XuMuueckoe ACHCTBUC bu6morexa TIOK
JleBa. A https://m.edsoo.ru/ff0d04a6
CBeTa
TexHuueckne ycTpoicTa u
MPaKTUYECKOE MTPUMEHEHHUE:
44
dboTosneMeHT, GOTOATIHK,
CoJIHEUHast OaTapesi, CBETOINO
45 Pemenue 3agad mo TeMe «DJIEMEHTBI bu6moreka [JOK
KBAHTOBOM OITHKI https://m.edsoo.ru/ff0d0302
Monens atoma TomcoHa. OnbITH
46 Peszepdopaa no paccesHuro a-yactu bubmmorexa I[JOK
PROPA p t https://m.edsoo.ru/ff0d091a
IInanerapnas mozens atoma
bub6mmoreka [JOK
47 IT b
OCTYJIaThl bopa https://m.edsoo.ru/ff0dOafa
Nznyyenue u normioinieHue (oToHOB
48 I I/I}Ille €Xx0JIe aToMa C 0 Hc?;o OBHS bubmorexa [OK
p pexol . a yp https://m.edsoo.ru/ff0dOafa
SHEPruu Ha apyroil. Buasl criekTpos
49 BonHoBrbIe cBolicTBa yacTull. BoaHEI bub6mmoreka [JOK

ne bpoiurst. KopnyckyssipHo-

https://m.edsoo.ru/ff0d0ca8



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0302
https://m.edsoo.ru/ff0d04a6
https://m.edsoo.ru/ff0cffc4
https://m.edsoo.ru/ff0cfe16
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d0afa
https://m.edsoo.ru/ff0d091a
https://m.edsoo.ru/ff0d015e

BOJIHOBOM Jtyanu3M. CIIOHTaHHOE U
BBIHYKJCHHOE U3Ty4YeHHE

50

OTKpBITHE paTuOaKTUBHOCTU. OTBITHI
Pesepdopaa no onpeneneHuto cocraBa
PaIMOAKTUBHOTO U3ITYYCHUS

bu6moreka [JOK
https://m.edsoo.ru/ff0d0fd2

51

CoiicTBa anb(a-, 6era-, ramma-
u3inydeHus. Bnusaue
PaIMOAKTUBHOCTH Ha KUBBIC
OpraHUu3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
W3otonsl. Anbda-pacna.
DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnan. ['aMma-n3iyyenue

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d1162

53

OHeprus CBsA3M HyKJIOHOB B S7pe.
Snepusle peakuuu. S nepHblit
peakrtop. [Ipo0iembl, NepCHeKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI AIEPHOMN
JHEPreTUKHU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d1356

54

DOneMeHTapHble YacTulbl. OTKpbITHE
MO3UTpoHa. MeTo Il HAOMIOICHUS U
pPErucTpalmy 3JIEMEHTAPHBIX YaCTHII.
Kpyrubiii cron «®yHaameHTanbHbIe
B3auMoAercTBHUA. ENMHCTBO
(bu3nUeCcKoil KApTHHBI MUPa»

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

55

OTtansl pa3BUTHs ACTPOHOMUH.
[TpuknaaHoe 1 MUPOBO33PEHUECKOE
3Ha4YeHUe acTpoHOMUU. By
3B&3qHOrO HeOa. Co3Be3aus, sIpKUe
3BE3/bl, INIAHETHI, UX BUAUMOE



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

nBmkeHue. ColIHEUHAs cucTeMa

56

Counnne. ConHeuHast aKTHBHOCTb.
NcTtounuk sHeprun ConHua v 3BE31

57

3BE3/bI, NX OCHOBHEBIE
XapaKTEPUCTUKU. 3BE3]IbI TTTABHOU
MOCJIeI0BAaTEeIbHOCTH. BHYTpeHHEee
cTpoeHue 3B€31. COBpeMEHHBIE
MIPEACTABICHUS O MPOUCXOKACHUN U
sBosroruu CoJHIA U 3BE3]]

58

Muneunsiii Ilyte — Hama I'anakTuka.
ITonoxxenne u neukenue ConHua B
lNanakTtuke. ['anmaktuku. YEpHbIE IBIPHI
B sAJlpax raJakTUK

59

Bcenennas. Pasberanue rajgakTuk.
Teopus bosbioro B3peiBa.
PennkroBoe nsnyudenue.
MerTaranakTHuka

60

Hepemennsie mpo6iieMbl aCTPOHOMHH

61

Kontponbhas pabota «51eMEeHTHI
aCTPOHOMUU U aCTPOPUIUKI»

62

O6o0mmaromuii ypok. Pons ¢pusuku u
aCTPOHOMUH B 3KOHOMHUYECKOI,
TEXHOJIOTHYCCKOM, COIMAJIbHON B
ATUYECKOH cdepax NesTeTbHOCTH
YeJI0BEKa

63

O6o0mmaromuii ypok. Pois u mecto
(bU3UKU ¥ aCTPOHOMUH B
COBPEMEHHOM Hay4YHOU KapTHHE MHpa




O6o0maromuii ypok. Poib
¢bu3udecKkoit Teopuu B GOPMHUPOBAHUH
MPEACTABICHUHN O (PU3UIECKOM
KapTHHE MHpa

64

O6o0maromuii ypok. Mecto
65 ¢bu3nyecKoil KapTUHBI MUpa B 0011IEM
Py COBPEMEHHBIX €CTECTBEHHO-

HAYYHBIX PEICTaBICHUN O IPUPOJE

66 PesepBHelil ypok. MaruutHoe nose.

DneKTpOMarHuTHAsT MHIYKIIUS

PesepBubiit ypok. OnTuka. OCHOBBI
67 CIELMAIILHOW TEOpUH 1
OTHOCHUTEJILHOCTHU

Pezepuslit ypok. KBantoBas ¢usuka.
68 DJEMEHTHI ACTPOHOMUU U 1
acTpo(u3UKU

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

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 08 4 ’

MMPOBEPAEMBIE TPEBOBAHUS K PE3YJIBTATAM OCBOEHUSI OCHOBHOM OBPA3OBATEJIBHOM
INPOI'PAMMBI

10 KVIACC
Kox npoBepsiemoro IIpoBepsiemble MpeAMeTHbBIE Pe3yJIbTaThl 0CBOEHHSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl
pe3yJbTara cpeaHero oo1ero o0pazoBaHus
10.1 JleMoHCTpHpOBaTh Ha IpUMeEpax poJib U MecTO GU3KUKHU B (POPMUPOBAHUHM COBPEMEHHON HAay4YHON KapTHHbI
MHpa, B Pa3BUTUHA COBPEMEHHON TEXHUKU U TEXHOJIOTUH, B IIPAKTUYECKOMN ACATENBHOCTH JIIOEH



https://m.edsoo.ru/ff0d1784

10.2

Y4uThiBaTh TpaHUIBI MPUMEHEHHS HM3YyYCHHBIX (PU3MUECKHMX MOJCJCH: MarepuaibHas TOYKa,
WHEpLHaIbHas CUCTeMa OTcuéTa, aOCONIOTHO TBEPIOE TENO, WACATbHBIA Ta3; MOJEIN CTPOSHHUS Ta3oB,

KHUJIKOCTEH U TBEPABIX T€J, TOUCUHBIN NIEKTPUUECKHM 3aps] — MpH pelIeHnn GU3NIECcKuX 3a1a4

10.3

Pacnio3naBate (Qusndeckue siBIeHHS (MPOIECCH) U OOBACHATH MX HAa OCHOBE 3aKOHOB MEXaHUKH,
MOJIEKYJISIPHO-KUHETUYECKOW TEOpUM CTPOCHUSI BEUIECTBA W DJIEKTPOJUHAMUKH: PpPaBHOMEPHOE U
PaBHOYCKOPEHHOE NPSIMOJMHENHHOE [BH)KEHHE, CBOOOJHOE MaJeHHE TeJ, JIBUJKEHHE IO OKPYKHOCTH,
WHEPIMS, B3auMoaeicTBue tem; nuddysus, OpOyHOBCKOE JBMKCHHE, CTPOCHUE JKHUIKOCTEH M TBEPIBIX
TeJ, W3MEHeHHe o0bEMa Ten MpH HarpeBaHuUU (OXJAaXIACHHH), TEIUIOBOE paBHOBECHE, HCIApeHHe,
KOHJICHCAIUs, TUIaBJICHUE, KPUCTAIUIM3aLMs, KUIICHNE, BIAKHOCTh BO3/1yXa, IMOBBIIICHUE JaBJICHUS Ta3a
IIPY €r0 HarpeBaHUU B 3aKPBITOM COCYJE, CBSA3b MEXK]y IapaMeTpaMH COCTOSHHS Tra3a B M30IMPOLECCax;

SJICKTpU3anus TCI, BBaHMOHCﬁCTBHe 3apsaa0B

10.4

OnucelBaTh  MEXaHHYECKOE ABUXKXCHUC, HUCIOJIb3YA (1)I/ISI/I‘ICCKI/IG BCJIMYHHBI: KOOpAWHATA, MYThb,
NEpEMCIICHUC, CKOpPOCTb, YCKOpPCHHEC, MacCCa TCJjia, CHJIA, HMIIYJIIBC TCJId, KHHCTHYCCKAsA OHCPIH:Ad,
MMOoTCHIMAJIbHAsA SHEPIrrud, MCEXaHUYCCKasa pa60Ta, MCXaHUYCCKasds MOINHOCTL, IIPU OIIMCAaHWU ITIPABHUJIBHO
TPAKTOBATH q)H3quCKHﬁ CMBICJI HCIIOJIb3YCMBIX BCJIWUYNH, HX 0003HAYCHHUS | CAMHUIIBI, HAaXOAMUTb

(dbopMyIIbl, CBSI3BIBAIOIINE JAaHHYIO (DU3MUECKYIO BETMUHUHY C JPYTMMH BETUYMHAMU

10.5

OnuceiBaTh HW3YYCHHbIE TEIUIOBBIE CBOMCTBA TEJN M TEIJIOBBIC SIBICHUS, HUCHOJIB3Ys (U3HUECKUE
BEJIMYMHBL: J1aBJI€HUE Ta3a, TEMIepaTypa, CpelHss KUHETHYEeCKas JHEPrusi XaOoTHYECKOIo JBUKEHMS
MOJIEKYJI, CPEIHEKBAAPAaTUYHAsl CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEILIOTHI, BHYTPEHHS dHEprus, padbora
rasa, K03(QpUIHUEHT MOJE3HOT0 AEWCTBUS TEIUIOBOTO JABHUIaTelNs; NMPU ONMMCAHUU NMPABUIBHO TPAKTOBATh
(Gu3MYeCKUil CMBICI HUCIHOJIb3YEMbIX BEJIWYUH, WX OOO3HAUYEHMs] W €IHWHHUIIBI, HAaXOIUThb (OPMYIIbI,

CBSI3BIBAIOLINE JAaHHYIO (PU3MUECKYIO BEIHMUUHY C APYTUMHU BEIMUYUHAM

10.6

OnucwIBaTh HU3YUYCHHBIC OJJICKTPHYCCKHEC CBOMCTBaA BCHICCTBA M JJICKTPUUCCKUC ABJICHUA (Hpoueccm),
HCIIOJIb3YyA (1)I/I3I/IIICCKI/I€ BCJIMYHHBI: BHGKTqueCKI/Iﬁ 3apAan, 3JCKTPUYCCKOC II0JIC, HaHpSI)KéHHOCTI) I10JI4,
NOoTeHIMAJI, Ppa3HOCTb TIOTCHLHUAJIOB; IIpU OIHMCAHUU IIPABUIIBHO TPAKTOBATDH (1)H3H‘l€CKPII>i CMBICJI

HCIIOJIB3YCEMBIX BCJIWYHH, WX 00o3HaYeHus1 u CANMHUIBI, YKa3bIBAThb (i)OpMy.]'IBI, CBA3LIBAOIINEC OAHHYIO




(bu3NYECKYI0 BEIMYUHY C APYTUMU BEIMUYUHAMU

10.7

aHAIIM3UPOBATh (PM3MUECKUE TPOIECCH U SIBICHUS, WCIONB3Ys (PU3MUECKHUe 3aKOHBI M MPHHIIHUIEL: 3aKOH
BcemupHoro Tsarorenus, I, Il u Il 3akonbr HproTOHA, 3aKOH COXpaHEHUs MEXAHWYECKOW SHEPTHH, 3aKOH
COXpAaHEHUSI MMITYyJIbCa, MPUHIMUII CYNEPHO3ULMU CHJI, MPUHIMUII PABHOIPABHS HHEPIUAIBHBIX CHCTEM
OTCU€TA; MOJIEKYJISIPHO-KUHETHUUECKYI0 TEOPHUI0 CTPOCHHMS BEIIECTBA, T'A30BbIE 3aKOHBI, CBS3b CPEIHEUN
KHHETHYECKOW SHEPTHUU TEIUIOBOTO JIBIDKCHHSI MOJIEKYJ C aOCOJIOTHON TeMIepaTypoul, MepBhIA 3aKOH
TEPMOJIMHAMUKH; 3aKOH COXPaHEHHUs JJIEKTPUYECKOIro 3apsiaa, 3akoH KyJjioHa; mpu 3TOM pa3inyarhb
CJIIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €r0 MaTEMaTHYECKOE BBIpAKEHHWE W YCIOBUSA (TpaHMIIBI, OOJIACTH)

MPUMCHHUMOCTHU

10.8

OOBACHITH OCHOBHBIC TPUHIUIIBI JIeHCTBUSA MalIvH, HpI/I60pOB N TCXHUYCCKUX YCTpOﬁCTB; pas3jinyaTb

YCIIOBUA UX 0e30IaCHOr0 HCIIOIL30BaHUA B HOBC@I[HCBHOﬁ KU3HU

10.9

BEBITIONTHATE 9KCIIEPUMEHTHI TI0 HCCIEAOBAHUI0 (DU3MUECKUX SIBIICHUH M TPOIECCOB C HCIIOJIB30BAHHEM
IPSIMBIX M KOCBEHHBIX U3MEPEHHIL; MpU 3TOM (OpMYIUpPOBaTh MpodiieMy (3a7ady) U TUIoTe3y y4eOHOro
AKCIIEPUMEHTa, COOMpaTh YCTAHOBKY U3 TMPEIOKEHHOTO OO0OpYyIOBaHMs, IMPOBOJIUTH OMBIT U

(I)OpMyJII/IpOBaTL BBIBOBI

10.10

OcymecTBIATh MpsIMbIE W KOCBEHHbIE HW3MEpEHUS (U3NYECKUX BEJIWYHMH, IPU DTOM BBIOMpPATH

ONTUMAJILHBIA CIIOCO0 HU3MCPCHUSA U UCIIOJIB30BATh NU3BCCTHBLIC MCTOAbBI OLICHKHU HOI‘pGH.IHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (PU3UYECKUMH BEIMYHMHAMH C HCTOJIB30BAHUEM MPSMBIX U3MEPEHHIA;
IIPU 3TOM KOHCTPYHPOBATh YCTAHOBKY, (PMKCHPOBATH PE3YIbTAThI MOJYUCHHOW 3aBUCUMOCTH (DPU3UIECKUX

BCJINYHH B BUAC TaGHI/IL[ u I‘pa(bI/IKOB, ACJIaTh BBIBOJBI IO PE3YJIbTaTaM UCCICAOBAHUA

10.12

CobmomaTh mpaBmwia 0Oe30MacHOr0 TpyAa NpU TPOBEACHUM HCCIEJOBAHUNA B paMKax ydeOHOro
AKCIIEPUMEHTa, y4eOHO-UCCIIEOBATENbCKOM W IMPOEKTHOM  JEATEJIbHOCTH C  UCHOJIb30BAaHUEM

U3MEPUTENIBHBIX YCTPOMUCTB U 1TaOOpaTOPHOr0 000PYAOBAHUS

10.13

Pemarp pacuérHble 3a1auu ¢ SBHO 33JaHHON (U3NYECKOM MOJEIBIO, UCHOIb3Ysl (U3NYECKUE 3aKOHBI U

MPUHIMUIIBI; HA OCHOBC aHaJINM3a YCJIIOBUA 3adaqu BBIGI/IpaTL (I)I/BI/I‘-IGCKyIO MOAC/b, BBIACIIATH (1)I/I3I/I‘IGCKI/IG




BEJIMYMHBI U (popMysbl, HEOOXoAUMbIE AJisi €€ pelleHHs], MPOBOAUTh Pacdy€Thl U OLEHUBATh PEATbHOCTh

MOJIYYCHHOI'O 3HAUCHU (bHSPI‘-IGCKOﬁ BCJINYHHBI

Pemarr kadecTBEHHBIC 3a7auM: BBICTpAaUBATh JIOTHYCCKHU HCIIPOTHBOPCYMBYHO ILICTIOYKY paccyxcz[eHHﬁ C

10.14 OHOpOfI Ha U3YYCHHBIC 3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-ICCKI/IG SIBJICHUS
Hcnionb3oBathb Ipu pCIICHUU y‘lGGHLIX 3aaa4 COBPCMCHHBIC I/IH(I)OpMaLII/IOHHBIe TCXHOJOI'nu 11 IIOMCKaA,
10.15 CTPYKTYPUPOBAHHS, WHTEPHPETANMH W TPEACTaBICHUS YYCOHOW M HAy4YHO-TIOMYJSPHOW WH(MOpMaIuH,
HOJIytIeHHOfI N3 Pa3JIMYHBIX UCTOYHHUKOB, KPUTHYCCKH aHAJIM3UPOBATH IIOTYHYaCMYHO I/IH(bOpMaI_II/IIO
10.16 [IpuBoauTH, TpHUMEpHl BKJIAaJa POCCHUICKUX M 3apyOEKHBIX YUEHBIX-(QU3UKOB B pa3BUTHE HayKH,
' 00BSCHEHHE MPOIIECCOB OKPYKAIOIIETO MUPA, B PA3BUTHE TEXHUKH M TEXHOJIOTHIT
Hcnonb30BaTh TEOpETUUECKUE 3HAHUA 110 (PU3HKE B IIOBCEIHEBHON KHU3HM Ui oOecrieueHust 0€301MacHOCTH
10.17 npu o0palleHuH ¢ MpUOOpaMu U TEXHUYECKUMH yCTPOMCTBAMU, JUIsl COXPAHEHUS 3J10POBbsI U COOTIOACHHUS
HOPM DKOJIOTUYECKOTO MOBEJCHMSI B OKpY Kalollel cpeze
PaGoTath B rpymme ¢ BBIOJHEHHWEM pPa3IUYHBIX COIMATIBHBIX pPOJEH, MIaHUPOBaTh PabOTy TPYIMIIBL,
10.18 pallMOHAJIBHO PACTPENeNIATh 00S3aHHOCTH W IIJIAHUPOBATH JCATEIBHOCTh B HECTAH/IAPTHBIX CUTYaIHSX,
aJIeKBaTHO OLICHMBATh BKJIAJl Ka)KJOT0 U3 YYaCTHUKOB IPYMNIbI B PEIICHUE pacCMaTpUBAEMOM IPOOIEMBI
11 KUIIACC

Kox npoBepsiemoro

IIpoBepsiemble MpeAMeTHbIE Pe3yJIbTAThl 0CBOEHMSI OCHOBHOM 00pa30BaTe/IbHOI MPOrpaMMbl

pe3yJbTara cpeaHero oomero o0pa3zoBaHus
JleMoHCTpHUpOBaTh Ha MpHUMEpax pojib U MecTo (GU3UKKM B (OPMUPOBAHUU COBPEMEHHOW HAy4yHOMU
11.1 KApTHUHBI MUPA, B Pa3BUTUU COBPEMEHHOM TEXHUKU U TEXHOJIOIUH, B IIPAKTUYECKOMN NEATEIILHOCTH JIFOEH,

HEJIOCTHOCTh ¥ €IMHCTBO (PU3NUECKON KapTHUHBI MUPA

11.2

YYUTHIBATh TpaHULIbI MPUMCHCHUA U3YUYCHHBIX (I)I/ISI/I‘-ICCKI/IX MoJeJIeii: TOUCUHBIH SHGKTpI/I‘{eCKI/Iﬁ 3apin,




sJIepHas MOJIETIb aTOMa, HYKJIOHHAsI MOJIeNIb aTOMHOTO si/ipa MpHU pelIeHNH (PU3NUYECKUX 3a1au

11.3

PacrioznaBath usznueckue sBIeHUS (IIPOLECChl) U OOBSICHATH MX HA OCHOBE 3aKOHOB 3JICKTPOIUHAMUKH U
KBaHTOBON (DM3MKH: 3JIEKTpUYECKas HPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XUMHUYECKOE, MAarHHTHOC
JEHCTBHUS TOKa, B3aUMOJICHCTBHE MarHUTOB, JICKTPOMArHUTHAS WHAYKIHS, JESHCTBUE MAarHUTHOTO TIOJS
Ha MPOBOJHMK C TOKOM M ABMXKYIIHMICS 3apsijl, SJEKTPOMArHUTHBIE KOJIeOaHHs U BOJIHBI, IPSIMOJIHHEHHOE
pacrpocTpaHeHHe CBETa, OTPAKECHUE, PEJIOMIICHUE, HHTepPepeHIHs, TU(PAKIH U MOJISPHU3aLUs CBETa,
mucrepcust cBeta, ¢orodnekrpudeckuii dddekt (PporodddexT), cBeTOBOE NaBleHUE, BO3ZHUKHOBEHHUE

JIMHENYaToro CIICKTpa aTOMa BOJOpoaa, CCTCCTBECHHAA U UICKYCCTBCHHAA PAAUOAKTUBHOCTD

11.4

OnuceiBaTh U3yUYEHHBIE CBOMCTBA BEIIECTBA (IJIEKTPUUYECKUE, MATHUTHBIE, ONTUYECKUE, IEKTPUUECKYIO
IPOBOJUMOCTb PA3IMUYHBIX CPEA) U AIEKTPOMArHUTHBIE SBJIEHUS (TPOLIECCHI), MCIONB3Ys (U3NUECKUE
BEJIMYMHBL: DJICKTPUYECKMH 3apsj, CWiIa TOKa, JJIEKTPUYECKOE HAIPsDKEHHE, JIEKTPUUYECKOe
COIIPOTHBIIEHHUE, pa3HOCTh NoTeHnuanoB, /C, paboTa Toka, MHAYKIMS MarHUTHOTO MOJIS, cujla AMIiepa,
cuna JlopeHua, MHAYKTUBHOCTh KaTYLIKH, HEPIusl 3JEKTPUUECKOr0 M MAarHUTHOIO MoJieH, mepuoj u
yacToTa KoiebaHui B KojeOaTeIbHOM KOHTYpE, 3apsii M CWIa TOKa B IIPOLIECCE TI'apMOHUYECKUX
9JIEKTPOMArHUTHBIX KOJIeOaHUHM, (POKYCHOE pPACCTOSHUE W ONTHYECKas CUIa JIMH3bI, MPHU ONHCAHUU
IPAaBWJIBHO TPAaKTOBAaTh (PU3UUECKHM CMBICT HCHOJIb3YEMbIX BEIMYMH, UX OOO3HAUYEHUS M €IHUHULIBI,

yKa3bIBaTh ()OPMYJIbI, CBA3BIBAIOIINE JAHHYIO (PU3MYECKYIO BEIMYUHY C JPYTUMH BETUYNHAMH

11.5

OnuceIBaTh HU3YUYCHHBIC KBAHTOBBIC SABJICHHUA U IIPOLICCCHI, UCITIOJIb3Y (bHSquCKI/IC BCIIMYUHBI: CKOPOCTb
QJICKTPOMAarduTHBIX BOJIH, AJIMHA BOJIHBI M YaCTOTa CBCTA, SHCPIrUd U HMIIYJbC q)OTOHa, nepunon
nojrypacmnaga, SHEPrusd CBA3UM ATOMHBIX AACp, IPU OIMHUCAHWUU IIPABUIIBHO TPAKTOBATH (I)I/I3I/I‘ICCKHI>'I
CMBICJI HUCIIOJIB3YEMBIX BCIWYHUH, HUX 0003HaUYeHHUsI U CAWHUIIBI, YKa3bIBaTb (1)OpMy.]'IBI, CBA3BIBAIOIINEC

JaHHYIO (DU3MUYECKYIO BEIMYMHY C APYTUMU BEIMYMHAMHU, BBIYUCIIATH 3HAUCHHUE (PU3MYECKOMN BETUNUMHBI

11.6

AHaJ’II/ISI/IpOBaTB (1)I/IBI/ILIGCKI/IC MMpOHCCChI U ABJICHHUA, UCIIOJIb3YS (1)I/ISI/I‘I€CKI/I€ 3aKOHBbI U IIPUHIMIIBI: 3aKOH
OMa, 3aKOHBI MOCJICAOBATCIILHOI'O U MMapaJUICIIbHOI0 COCANHCHUA ITPOBOJHUKOB, 3aKOH I[moynﬂ — HCHHa,
3aKOH SHCKTpOMaFHHTHOﬁ HWHAYKIOWH, 3aKOH HpHMOHHHeﬁHOFO pacnipoCTpaHCHUsA CBETA, 3aKOHbI

OTPaKEHMsI CBETA, 3aKOHbI IMPEJIOMJIEHMsI CBETa, ypaBHeHUWEe OWHmTeHHa st Gorodddexra, 3akoH




COXPAaHEHHUsI SHEPTUHU, 3aKOH COXPAHEHUSI UMITYJIbCa, 3aKOH COXPAaHEHHUsI JIEKTPUUECKOro 3aps/ia, 3aKOH
COXpaHEHUSI MacCOBOT0 YHCIa, MOCTYIaThl bopa, 3aK0H palMOaKTHBHOTO pacmaa; IpHu 3TOM pa3indyaTh
CIIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKEHHE M YCIOBUS (TPaHHIIBI, 00J1acTH)

MMPUMCHHUMOCTH

11.7

OHpeI[eJ'IfITB HaIllpaBJICHUC BCKTOpA MHAYKIUHU MAarHuTHOT'O IOJISA IPOBOAHHWKA C TOKOM, CHUJIBI AMHCpa u

cunel JlopeHua

11.8

CTpouTh 1 ONMUCHIBATh H300paKEHUE, CO3/1aBAEMOE TUIOCKHM 3€pPKaJIOM, TOHKOH JTMH30M

11.9

BBINONHATE 3KCHEPUMEHTHI MO UCCIIEAOBAHUIO (PU3MUECKUX SBJICHUH M NPOLIECCOB C HCIOJIB30BaHHEM
IPSIMBIX U KOCBEHHBIX M3MEpEHUil; pu 3ToM (HopMyIHpoBaTh MpodieMy (3a1ady) U THIOTe3y y4eOHOTro
OKCIEPUMEHTA, COOMpATh YCTAHOBKY M3 MPEUIOKEHHOIO 000pyAO0BaHMs, IPOBOAUTH ONBIT U

(bopMyIHpOBaTh BBHIBOIBI

11.10

OC}’HIGCTBJI?ITI) NpsAMbIC W KOCBCHHBLIC H3MCPCHUIA (1)I/I3I/I‘-I€CKI/IX BCJIMYMH, TIIpU 3TOM BI)I6I/IpaTI)
ONITMMAJILHBIHA  CIIOCO0 U3MCPCHUSA U HCIOJB30BATL HW3BCCTHBIC MCETOJAbI OICHKU HOFpGI.HHOCTCfI

WU3MEpPEHHUN

11.11

HccnenoBaTh 3aBUCUMOCTH (PM3MYECKHX BEIMYMH C HCIIOJIB30BAHUEM TPSMBIX H3MEPEHUN; TPU ITOM
KOHCTPYHPOBATh YCTAHOBKY, (PMKCUPOBATH PE3yIbTAThI MOTYYEHHON 3aBUCUMOCTH (DU3MUECKUX BETUYHH

B BUJIe Ta0OHIl ¥ TpaUKOB, JIeTIaTh BBIBOBI 110 PE3yJIbTaTaM HCCIICIOBAHUS

11.12

Cobmonate mpaBuia 0e30MacHOrO TpyJda INpU MPOBEACHUM HCCIEIOBAaHUM B paMKax ydeOHOTro
JKCIIEPUMEHTA, Y4eOHO-UCCIIEIOBATEIIbCKOW M IPOEKTHOM [JEeATENbHOCTH C MCIOJIb30BAaHUEM

U3MEPUTENIbHBIX YCTPOICTB U 1a0OpaTOPHOTO 000pYyI0BaHUS

11.13

Pemarsn paC‘IéTHHe 3aJa4dyn C sIBHO SaHaHHOﬁ (1)H3H‘I€CKOI>1 MOJCJIbIO, UCIIOJIb3YyA (I)I/ISI/I‘ICCKI/IG 3aKOHbI U
IMPUHOMUIIBI; HA OCHOBC aHaJIM3a YCJIOBUA 3aJavyun BI)I6I/IpaTI> (1)I/ISI/I‘ICCKYI-O MOJCIb, BbIACIIATD (1)I/IBI/I‘~IGCKI/I€
BCIIMYHUHBI U (I)OpMy.]'IBI, HCO6XO,Z[I/IMBIC JJISL eé peuicHus, MpoOBOAUTDb pvaéTBI U OLCHHUBATH PCAJIbHOCTDH

MOJIyYEHHOT0 3HaueHUs1 (PU3NYECKOI BEIMYMHBI

11.14

Pemate xayecTBEHHBIE 3aJa4M: BBICTpanBaTh JIOTHYCCKHU HCIIPOTHBOPCUYMUBYHO LCIIOYKY paccymﬂeHHﬁ C




OMOpPOM Ha U3yUYEHHbBIE 3aKOHBI, 3AKOHOMEPHOCTH U (PU3NUECKHE SABIICHUS

Hcrnonb30Bath nipu pemieHNH y9eOHBIX 3a/1a4 COBPEMEHHbBIE HH()OPMAIIMOHHBIC TEXHOJIOTUH JIJISl TIOUCKA,
11.15 CTPYKTYpUPOBAHUS, UHTEPIPETAMN U TMPEACTAaBICHUS y4eOHOW M HAy4YHO-MOMYJISpHON WH(pOpManuy,

HOJ'IyLICHHOI\/’I U3 pa3INYHbIX HCTOUHHUKOB; KPUTHYCCKU aHAJIU3UPOBATH IMOJTyYaCMYIO I/IH(l)OpMaIII/IIO

OOBSICHATH MPUHLUIBI JEHCTBUS MalIMH, IPUOOPOB M TEXHUUYECKUX YCTPOWCTB; pa3inyarh YCIOBHS HX

H.16 0€30MacHOr0 NCIOIb30BaHMS B TOBCEAHEBHOMN KU3HH
11.17 [IpuBoauTh TpUMEpPHI BKIIAAA POCCHMCKUX M 3apyOeKHBIX YUYEHBIX-(PU3UKOB B Pa3BUTHE HAYKH, B
' 00BSICHEHHUE MPOLIECCOB OKPYIKAIOIIEr0 MUPA, B Pa3BUTHE TEXHUKU U TEXHOJIOT U
Hcrons30BaTh TeOpeTHUYECKHE 3HAHHWA 1O (U3UKE B IIOBCEAHEBHON JKM3HM s oOOecredeHHs
11.18 0€30MaCHOCTH MpH 0OpaIeHNH ¢ TPUOOPaMU U TEXHUUECKUMH YCTPOUCTBAMHU, JUIl COXPAHEHHS 3710POBbS
U COOIIOZICHNS] HOPM 9KOJIOTHYECKOTO MOBEICHUS B OKpPYIKAOIIel cpeie
PaGoTate B rpymme ¢ BBITIOJHEHHEM DPAa3UYHBIX COIMATIBHBIX POJICH, TUIAHUPOBATh paboTy TPYIIIIHI,
11.19 PaLMOHANIBHO pacIpeessaTh O0S3aHHOCTH M IUIAaHUPOBATh JIESATEIbHOCTh B HECTAHAAPTHBIX CHUTYaLUsX,

a/IeKBaTHO OIICHUBATh BKJIAJl KQKJIOTO U3 YYACTHUKOB IPYIIBI B PEIICHUE paCCMAaTPUBAEMOM MPOOIEMbI

HHPOBEPAEMBIE 2JIEMEHTbBI COAEP KAHUSA

10 KJTACC
Kon Kon nposepsiemoro
IIpoBepsiemble 3JIeMeHTBI COACPKAHUSA
pasaeJia 3JIeMeHTAa

OU3NKA 1 METOABI HAYYHOI'O [IO3HAHUW A

11 dusuka — Hayka o mpupone. Hayunsle MeTobl

IIO3HAHMUsI  OKpykamomero  mupa.  Poib




AKCTIEPUMEHTA M TEOPHH B TIPOIecce TTO3HAHUS

OpUPOABI. DKCIEPUMEHT B (PU3UKE

MogenupoBanue (u3NYeCKUX SBICHUNH U
npoueccoB. Hayunsie runoressl. @uznueckue

3aKOHBI U TCOpPHUH. rpaHI/II_U:I MNPUMCHHUMOCTHU

- duznyecKux 3aKOHOB. [TpuHumn
' cooTBeTcTBUSl. Ponmb M Mecto ¢u3uMKu B
dbopMupoBaHUU COBPEMEHHOM Hay4YHOU
KApTUHBI MHpa, B MIPAaKTUYECKOU
JEATENBHOCTH JIIOAEH
2 MEXAHUKA
KNMHEMATHUKA
Mexannueckoe aBuxeHue. OTHOCHUTENBHOCTh
2.1.1 MexXaHnueckoro aBrmkeHus. CrucremMa oTcUuéTa.
Tpaexropus
Ilepemenienue, CKOpoCTh (CpeaHsIsl CKOPOCTb,
MIHOBEHHAasi  CKOpPOCTb) U YCKOpEHHUE
2.1 2.1.2 MaTepUaJIbHOW TOYKH, UX IPOEKIUU HA OCHU
CUCTEMBI KOOpPJIMHAT. Cnoxenue
NepeMENICHUI U CII0KEHUE CKOPOCTEN
PaBHOMEpHOE u PaBHOYCKOPEHHOE
213 MPSAMOJIMHENHOE JIBUKECHUE. I'paduku
3aBUCUMOCTH KOOpJIMHAT, CKOPOCTH,

YCKOpPEHMUS, MyTH U TIEPEMEILICHUS




MaTepuaIbHOU TOYKU OT BpEMEHU

CBoOogHOE majienne. Y CKopeHue CBOOOTHOTO

HaJacHus

KpuBonuneiiHoe nBuxeHue. PaBHOMepHOE
JIBIKCHHE  MAaTCpUAlIbHOM  TOYKM  II0
OKPYXHOCTH. YTJIOBasi CKOpOCTb, JIMHEHHAas
CKOpOCTB. [Iepuon " 4acToTa.

lleHTpOCTpeMHTCHLHOGYCKopeHHe

TexHnyeckue  ycTpoMcCTBa: CIIMJIOMETP,
JIBUKEHHE CHapsA0B, LENHbIE U PEMEHHbIE

nepeaadun

[Ipaktuueckue paboTHI. H3mepenne
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXY IyTAMH, IPOHJECHHBIMU
TEJIOM  3a  IOCJIENOBATEIbHBIE  pPaBHbIE
MPOMEXKYTKH BPEMEHH NMPU PABHOYCKOPEHHOM
JBW)KEHUU C HAyaJbHOU CKOPOCTBIO, PABHOM
Hy10. 3ydyeHue NBUKEHHS IIApHUKa B BSI3KOM
KUAKOCTH. V3ydyeHwe  JBWXKEHHs  Tea,

OpOILIEHHOTO0 TOPU30HTAIBHO

2.2

JTMHAMUKA

2.2.1

ITpuHnmn OTHOCHUTEIILHOCTH INanmunes.

IlepBriii 3akoH HproroHa. HMHepumanbHbIe




CHUCTEMBI OTCUETa

Macca tena. Cuna. IlpuHiun cynepno3uiuu

222
cui
Bropoii 3akoH HproroHa mis MarepuaabHOR
513 TOYKM B HHEPUUAIBHOW CHUCTEME OTCYéTa
o (MCO). Tpermit 3akoH HerooToHa  [uis
MaTepUaIbHBIX TOYEK
224 3aKoH BCeMHUPHOTro TsAroTeHus. Cumia TsSHKecTH.
o IlepBas kocMuueckas ckopocTs. Bec tena
2.2.5 Cuna ynpyroctu. 3akoH ['yka
Cuna tpenus. Cyxoe Tpenue. Cuia TpeHHUs
)26 CKOJIb)KEHUS W CWIa TPEeHHUs  TOKOS.
o Koadduuuent tpenuss. Cuna conpoTUBIECHUS
IIPU JBUKEHUM Te€Ja B )KUAKOCTU WM ra3e
Yy [ToctynaTtenbHoe M BpalaTeIbHOE JIBUYKEHUE
o abCoJIIOTHO TBEPOTO Tena
MOMEHT CHUJIBI OTHOCUTEIIBHO OCH BPAILEHUS.
2.2.8 [Ineyo cunbl. YciaoBusl paBHOBECHUS TBEPIOTO
tena B UCO
520 TexHuueckue  yCTpOWCTBA:  MOALIUIIHMUKH,
o JBUKEHHE UCKYCCTBEHHBIX CITyTHUKOB
2710 [TpakTnueckue paboTel. M3ydueHue IBHUKEHUS

6pyc1<a [0 HAKJIOHHOM TIIIOCKOCTH oA




NEUCTBUEM HECKONBKUX cwi. MccienoBaHue
3aBUCUMOCTH CHJI YIIPYTOCTH, BOSHUKAIOIIUX B
nedhopMupyeMor MpyKMHE UM PE3UHOBOM
oOpasnie, OT BENMYMHBI HUX JehopMalluu.
HccenenoBanue yCciloBUM paBHOBECHUS TBEPAOTO

T€JI1a, UMCIOIIECTO OCh BpalllCHUSA

23

3AKOHBI

COXPAHEHUIA B MEXAHUKE

HMHyJ’ILC MaTepHaHBHOﬁ TOYKH, CHCTCMBI

23.1 MaTepuajabHBIX ToueK. HMmmynbc cuibl u
M3MEHEHUE UMITYJIbCa Tela
3 3akoH coxpaHeHusa wummyiabca B HCO.
o PeaktuBHOE NBUXKEHUE
233 Pabora cuiibl
234 MOIIHOCTD CHJTBI
535 Kunernueckas sHeprus MatepuaibHON TOUYKHU.
o Teopema 0 KWUHETUYECKON SHEPTUUN
[lorenumanbHass osHeprus. lloTeHuuanbHas
036 SHEPTUs YIpyro nehopMHUpPOBaHHON
o npyxuHbl. [loTeHuumanbHas SHeprus Tena
BOJIM3M MMOBEPXHOCTH 3eMIIU
[ToTeHmanbHble M HEMOTEHIMAIbHBIC CHIIBL.
2.3.7

CBs13b pa60TBI HCMMOTCHIHUAJIBHBIX CHI C

W3MEHEHHEM MEXaHHMYSCKOM OHCPIU CUCTCMbI




TeJ. 3aKOH COXpPaHEHHS  MEXaHHYECKOH

SHEPrUu
2.3.8 VYupyrue u Heynpyrue CTOIKHOBEHUS
53.0 TexHudeckue yCTpOWCTBA: JBUKEHHUE PAKET,
o BOJOMET, KOIIEP, IPYKUHHBINA ITUCTOJIET
[Ipaktnueckue paboTel. M3ydeHwe CBs3H
2310 CKOpPOCTEMl TeJ Mpu HEynpyroM yjape.

HccnenoBanne cBsi3u  paboOThl  CUJIBI  C

W3MEHEHHEM MEXaHHUYECKOM OHEPIUU TCJia

3 MOJIEKVYJISIPHAA ®U3MKA U TEPMOJAMHAMHUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON TEOPHU
OcHoBHbIE TOJIOKEHUS MOJIEKYJISIPHO-
311 KMHETUYECKOMN TEOPHHU. bpoyHoBckoe
neuxenne. J{uddysusa. Xapaktep IBHKEHUS U
B3aUMOJICHCTBUS YaCTHI] BEIIECTBA
Mogenu CTpoeHMsT Ta30B, KUIKOCTEH H
3.1 3.1.2 TBEPABIX Te U 00BICHEHNE CBOMCTB BEIIECTBA
Ha OCHOBE 3THUX MOJeen
Macca wmonekyn. KonuyecTBo —BeliecTBa.
313 [TocTostHHas ABoraapo
314 TemoBoe paBHOBecue. Temmeparypa u €€
n3mepenue. lllkana remneparyp Llenscus
3.1.5

Mogens  uaeanmpHoro  raza.  OCHOBHOE




ypaBHEHUE MOJIEKYJISIPHO-KUHETHYECKOI

TCOpHUU UCAJILHOI'O Ir'a3a

AOcomoTHas TeMIieparypa Kak Mepa cpeaHen
KMHETUYECKOW 3HEPTUU TEIJIOBOTO JIBUKEHUS

yactull ra3a. [llkana remnepatyp KensBuna

VYpaBuenne Knaneiipona — Menzeneesa.

3akoH /lampToHA

I"azoBbIe 3ak0HBI. M30mpOIIECCH B UI€ATIBHOM
ra3e ¢ MOCTOSIHHBIM KOJIMYECTBOM BEILIECTBA:

u30TepMa, U30X0pa, u300apa

Texnuueckune YCTPOWCTBA: TEPMOMETP,

OapomeTp

3.1.10

[TpakTueckue paboTel. M3mepeHue wmacchbl
BO3/JyXa B KJacCHOW koMHare. MccienoBanue
3aBHCHUMOCTH MEXJy MapaMeTpamMH COCTOSHUS

pa3peKESHHOTO ra3a

3.2

OCHOBbI TEPMOJIMHAMUKIA

3.2.1

TepmonnHamuueckass cucrema. BHyTpeHHs
DHEPrusl TEPMOJUHAMMYECKON CHCTEMBI U

CII0COOBI €€ U3MEHEHU S

3.2.2

KonunuectBo TemnoTtel U padora. BHyTpeHHsIS

OHEPTrHsd OAHOATOMHOI'O HACAJIBHOT'O ra3a

3.23

Bunbl Ttemnmonepenauu: TEMIONPOBOIHOCTD,




KOHBEKIMA, M3JIy4dyeHHE. TermioéMKOCTh Tena.
VYienbHas TEIUIOEMKOCTh BellecTBa. Pacuér

KOJIMYCCTBA TCIIOTHI IPH TCILIIONICPEaaquc

324

IlepBb1it 3ak0H TepMoaAMHAMUKH. [IpumeneHne
IIEPBOIO 3aKOHa TEPMOJAUHAMUKHU K
u3omnpoueccam. ['padpuueckas MHTEpIpETANUs

paboThI Ta3a

3.2.5

TennoBble MamuHbl. [IpUHIUNBI JEUCTBUS
TeIUIOBbIX MaruH. [IpeoOpa3oBanust SHEPTUU
B TemwioBbIX MammHax. KoapdumueHt
nonesHoro  aeuictBus  (maee —  KII[)

teroBoi MamnHbL. [{ukin Kapro u ero KII1/]

3.2.6

Bropoit 3aKOH TEPMOJIMHAMUKH.
HeoOpatuMocTs  mpomeccoB B IPUPOJIE.
TemnmoBrie JIBUTATEIIN. DKOIOTHYECKHE

HpO6JI€MBI TCIIIOOHCPICTUKHU

3.2.7

Texnuueckue YCTPOWCTBA: JIBUTaTelb
BHYTPEHHETO CropaHus, ObITOBOM

XOJIOOHUJIbHUK, KOHAUITUOHED

3.2.8

[TpakTuueckue paboTsl. M3mMepeHue yaenbHON

TEIUIOEMKOCTH

33

ATPETATHBIE COCTOSAHNUA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpazoBanue u kKoHAeHcanus. Mcnapenue

u KHUIICHUC. Y nenbpHas TCILIOTA




napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPATyphI

KUIICHUS OT JAaBJICHUA

AOcomroTHasg ¥ OTHOCHUTENbHAs BIIAXKHOCTH

332 Bo3yxa. HacelmienHslil map
Trépnoe TEJO. Kpucrammmueckue u
333 amopdHble Tena. AHH30TPONHS CBOWCTB
o KpPHUCTAJIJIOB. Kunxue KPHUCTAJLJIBL.
CoBpeMeHHbIE MaTepUalbl
334 [InaBneHne w Kpuctaynusauus. Y aeiabHas
o teriota miasienus. CyOaumanus
3.3.5 YpaBHeHUE TEIJIOBOTO OanaHca
TexHudeckue yCTpPOWCTBA: TUTPOMETP U
336 IICUXPOMETP,  KAJIOPUMETP,  TEXHOJOTUHU
o [IOJIy4YEHHUsI COBPEMEHHBIX MAaTE€pHalIOB, B TOM
YKCJIe HAHOMAaTepHUaioB, U HAHOTEXHOJIOTUU
337 [Ipaktuueckue paboTHI. H3mepenne
o BJIQ)KHOCTH BO3]lyXa
4 OJIEKTPOAMMHAMUKA
DJIEKTPOCTATUKA
Al DneKkTpu3anus Tei. DJIeKTpudeckuid 3apss. [sa
4.1 o BUJIA YIEKTPUUECKUX 3apsii0B
412 ITpoBoaHMKH, JTURJIEKTPUKU u

IIOJIYITPOBOTHUKHU




4.1.3

3aKOH COXpaHEHUs IEKTPUIECKOTO 3apsiaa

4.1.4

B3anmoneiictue 3apsaoB. 3akon Kynona

DJIEKTPUYECKOE ToJe. Hanpspok€anocTth
3JIEKTPUUECKOTO OJIA. [TpuHIMDO
CYIEPITO3UIIUH. JInann HanpsHKEHHOCTH

QJICKTPUYICCKOTO IMTOJIAA

PaGota cun  3MEKTPOCTATMYECKOTO  IOJIAL.

ITorennuan. Pa3zHocTs TOTEHIINAIOB

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM
SJICKTPUYICCKOM II0JIC. I[I/IBHGKTpI/ILICCKaH

MMPOHUITACMOCTD

DIEeKTPOEMKOCTb. Konnencarop.
DAeKTPOEMKOCTh IJIOCKOTO  KOHJEHCATOpa.

DHeprus 3apsKEHHOI0 KOHAEHCAaTopa

TexHudeckue  yCTpOMCTBA:  DJIEKTPOCKOIL,
AJIEKTPOMETP, HJIEKTPOCTATUYECKas 3alluTa,
3a3eMJICHHE JIEKTPOIPUOOPOB, KOHAEHCATOD,

KCEPOKC, CTPYUHBIN IPUHTEP

4.1.10

[IpakTnyeckue paboTHI. N3mepenne

BHCKTpOéMKOCTI/I KOHJCHCATOopa

4.2

IOCTOSIHHBIN SJIEKTPUYECKUI TOK. TOKU B PA3JIMYHBIX

CPEJIAX

4.2.1

YcaoBus CYHICCTBOBAHUSA IIOCTOSAHHOI'O




AIEKTpUYECKOro Toka. Mcrounuku toka. Cuna

TOKa. IIoCTOAHHBIN TOK

422 Hanpspkenue. 3akon Oma 1151 yyacTka Lenu
423 DJIEKTPUUYECKOE COIMPOTHUBIICHHE. Y IENbHOE
o COINPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napajuieNbHOE,
o CMEIIAHHOE COEAMHEHNE ITPOBOAHHUKOB
Pabota snexrpuueckoro Toka. 3akoH Jkoyist
4.2.5
— Jlenna
4.2.6 MOUIIHOCTH 3JAEKTPUUECKOTO TOKA
anekTpoaBmwkymas cuna (manee — OJIC) m
427 BHYTPEHHEE CONPOTHUBIICHUE MCTOYHUKA TOKA.
o 3akon Oma i  TOJMHOM  (3aMKHYTOM)
anekTpudeckoi nenu. Koporkoe 3aMbikanue
OneKTpoHHas IIPOBOAMMOCTh TBEPBIX
428 METaJJIOB.  3aBUCUMOCTb  COINPOTHBIICHUS
o METAJIJIOB oT TEMIIEPATYPHI.
CBepxnpoBOIUMOCTb
Y OnekTpuueckuid TOK B Bakyyme. CBoiicTBa
o AIIEKTPOHHBIX ITyYKOB
[TonynpoBogHuku. COOCTBEHHAs M IPUMECHAs
4.2.10 IIPOBOAMMOCTh IOJYNPOBOJHUKOB. (CBOMCTBa

p-n nepexona. [ToxynpoBogHUKOBBIE TPUOOPHI




4.2.11

OJIEKTPUYECKUH  TOK B BJIEKTPOJIUTAX.
DNEeKTpONUTHYECKAS JTUCCOLIMAITHS.

DIeKTpoIn3

4.2.12

DIEeKTPUIECKHUI TOK B rasax.
CaMoCTOSATENBHBII M HECAMOCTOSTEIbHBII
paspsa. Paznuunble TUIBI CaMOCTOSTEIHLHOTO

paszpsiaa. Monnus. [1nazma

4.2.13

TexHnueckue YCTpOICTBa: amMIepMerp,
BOJIbTMETP,  pEOCTaT, HMCTOYHMKH  TOKa,
AIIEKTPOHATPEBATEIIbHBIC pUOOpHI,
AJIEKTPOOCBETUTEIBHBIC TPUOOPHI, TEPMOMETP
COIPOTHUBIICHUS, BaKyyMHbII O/,
TEPMHCTOPHI " (boTope3nucTopsl,

HOHYHpOBOI[HHKOBBIfI Auoa, raJlbBaHUKa

4.2.14

IIpakTnueckue paboTHI. N3yuenne
CMEILaHHOT'O COEINHEHUS PE3UCTOPOB.

N3mepenne OJIC uCTOYHMKA TOKa U €ro
BHYTpPEHHEro conpotusieHus. HalOmonenue

9JICKTPOJIM3a

11 KUIACC




Kox
paznena

Koanposepsiemoro
3jJIeMeHTa

HpOBepﬂeMble JIEMEHTBI COACPKAHUA

4

SJIEKTPOAMMTHAMUKA

4.3

MAT'HUTHOE ITOJIE. SJIEKTPOMAT'HUTHAS UHAYKIWA

4.3.1

ITocTtosHHEIe MarHuthl. B3amMmoneiicTBHe

INOCTOAHHBIX MaroHuTOB

432

MaruutHoe 1mone. BekTop MarHUTHOM
nHaykuy.  [IpuHIun — cyneprno3uuuu.
Jlunun marnutHOM uHAyKuuu. KapTuHa
JIMHAM  MAarHuTHOW  MHAYKUHUH  TOJIS

INOCTOAHHBIX MarHuTOB

433

MarHutHoe T0Ji€ MPOBOJHUKA C TOKOM.
Kaptuna nuHMI 11O JJIMHHOTO IPSMOIO
MPOBOJHUKA W 3aMKHYTOTO KOJIBIIEBOTO
MIPOBOJIHMKA, KATYWIKU C TOKOM. OIBIT
Opcrena. BzaumoneiicTBue NpoBOAHUKOB C

TOKOM

4.3.4

Cuna Amniepa, €€ MOZlyJIb U HallpaBJICHUE

4.3.5

Cuna JlopeHnua, €€ MOAyJb U HalpaBJICHUE.
JBm>keHue  3apsUKEHHOW — YacTUIbl B
OIHOPOJHOM MarHUTHOM Tmone. PaGora

cuibl JIopeHa

4.3.6

SIBiIeHME HIIEKTPOMArHUTHOM MHIYKIUU

4.3.7

IToTOK BEKTOpa MArHUTHON MHIYKIIHH




O/C nHayKuu. 3aKOH 3J€KTPOMarHUTHON

4.3.8
nHaykiuu Papanes
Buxpeoe anektpuueckoe moise. IJC
WHIYKIMA B TMPOBOJHHUKE, IABUKYIIEMCS
439 MOCTYTATEILHO B OJHOPOJHOM MarHUTHOM
noJie
4.3.10 [IpaBuno Jlenua
NHnyKTUBHOCTDB. SIBIIEHHME CaMOMHAYKLHWH.
4311 OJIC camOMHAYKIMH
OHeprusi MAarHWTHOTO MOJs KaTyIIKU C
4.3.12
TOKOM
4.3.13 DNEeKTpOMarHUTHOE T0JIe
TexHudeckne  yCTpOMCTBA:  IOCTOSTHHBIE
MAarHuThl, 3JIEKTPOMArHUTHI,
4.3.14
AJIEKTPOBUTATEIb, YCKOPHUTEIH
AJIEMEHTAPHBIX YaCTHUI, MHAYKIIMOHHAS TI€Yb
[IpakTrnueckue paboThLI. N3yuenne
MAarHUTHOTO TMOJS KaTyIIKd C TOKOM.
4.3.15 UccnenoBanme  nedcTBUST  MTOCTOSTHHOTO

MarHuTa Ha paMKy C TOKOM. Hccnenosanue

SIBJICHUA 3JICKTpOMaFHHTHOI>'I HHAYKOHUHN

KOJIEBAHUMA 1 BOJIHBI




5.1

MEXAHUYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

5.1.1

Konebarensnags  cucrema. CBoOOmHBIE
Kosiebanus. l'apMoHHMueckue KojeOaHUs.
[lepuwon, wactota, amrumTtyga u  (dasa

KoJIeOaHuil

IIpyxuHHBI MasATHUK. MareMaThu4ecKuit

MassTHHUK

VYpaBHEeHHE TapMOHHMYECKHX KOJeOaHUH.
KunemaTtnueckoe u JMHAMUYECKOE

OMMCAHUE KOIe0aTEeIbHOr0 IBUKEHUS

[Ipespamenue SHEPTUH pu
FapMOHHYECKUX  KOJeOaHUsX. CBs3b
aAMIUTUTYIbI Koyie0aHuit HUCXOIHOMN
BEJIMYMHBI C aMIUIUTyJaMu KoseOaHui eé

CKOPOCTH U YyCKOPEHUS

Konebarenbupiii  koHTyp.  CBOOOAHBIE
3JIEKTPOMAarHUTHbIE KoJsieOaHus B
ulealbHOM  KOJeOaTelbHOM  KOHTYpe.
AHajoruss MexIy MEXaHMYeCKUMH U
3JIEKTPOMAarHUTHBIMU KOJICOAHUSIMMU.

®opmyna Tomcona

3aKkoH COXpPaHCHUA SHEPTHUU B HACAJIBHOM

KoJIeOaTEIbEHOM KOHTYpEC

BLIHY)KIIGHHLIG MeXaHNYECKHE KOJeOaHus.




Pe3onanc. Pe3onancnas KpHBas.
BrinyxneHHbie 3JE€KTPOMArHUTHbIE

KOJICOAHMSI.

[lepemennbiii  Tok.  CHHycOMIaIbHBIN

IIEPEMEHHBIN TOK.

MommnocTb [IEPEMEHHOT 0 TOKA.
AMIITUTYJHOE U JAEWUCTBYIOIEE 3HAUYECHHE

CHUJIbI TOKA U HAIIPAXKCHUA

5.1.10

Tpanchopmarop. [IpousBoacTBo, nepeaaya
U NOTpeblieHUe 3JIEKTPUUYECKON SHEPIHUu.
DKOJIOTUYECKHE PUCKHU MPU MPOU3BOICTBE
AIEKTPUYECKON SHEPIUM. Kynbrypa
HCIIOJIb30BaHUSA 3JEKTPOIHEPT U B

HOBCEIHEBHON KU3HU

5.1.11

Texuuueckue ycTpoiicTBa: ceiicmorpad,
AIEKTPUYECKUN 3BOHOK, JINHUA

QJICKTpOICpcaavd

5.1.12

[Ipaktnyeckue pabotsl. MccrnenoBanue
3aBHCUMOCTH MepHoja MajblX KojeOaHui
rpy3a Ha HUTH OT [UIMHBI HUTU U MAacChbl
rpysa. MccnenoBanue nepeMEHHOIO TOKa B
LEeNU W3 TOCIEI0BAaTEIIBHO COCIUHEHHBIX

KOHJIEHCATOpa, KaTyLIKHU U Pe3UCTOpa

5.2

MEXAHWYECKUE U O9JIEKTPOMAT'HUTHBIE BOJIHBI




5.2.1

MexaHndueckue BOJIHBI, yCJ10BUsA
pacnpoctpanenus. Ilepuon.  CkopocThb
pacnpocTpaHeHuss M JJIMHA  BOJIHBI.

Honepeque " IPOAOJIbHBIC BOJIHEBI

522

UnTepdepenmms " TG paKIus

MECXaHUYCCKUX BOJH

523

3ByK. CkopoCTh 3ByKa. I'pOMKOCTH 3BYyKa.

BricoTa Tona. TemOp 3ByKa

524

OJIEKTPOMAarHuTHbBIE ~ BOJIHBL. Y CJIOBUSA
W3JIyYEHHS]  DJIEKTPOMArHUTHBIX  BOJIH.
B3anmHuas opuenranusa Bektopos E, B n v

B BHGKTpOMaFHHTHOﬁ BOJIHC B BAKYyM¢C

525

CBoiicTBa  JIEKTPOMArHUTHBIX  BOJIH:
OTpakeHHE, IPEIIOMIIEHUE, MOJIsIpU3alus,
mubpakius, uHTepdepennus. CkopocTh

SJICKTPOMAIrHUTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMAarHUTHBIX BOJIH.
IIpuMeHeHnEe >IE€KTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

[TpuHIMIBI PAagNOCBSI3U W TEICBHUICHUS.
Pannonokarmst. DIIeKTpOMarHuTHOE

3arps3HCHUC oxpyxcaromeﬁ Cpcabl




528

TexHuuecknue yCTpPOMCTBA: MY3bIKAJIIbHBIC
UHCTPYMEHTBHI, yJIbTPa3ByKOBas
JUArHoCTuka B TCEXHHUKE WU MCAUIINHE,
pagap,  pamMONpuEMHUK,  TEJIEBU3O0D,

aHTeHHa, Tenepon, CBU-neup

5.3

OIITHUKA

5.3.1

[IpssMonuHEHOE PacIpOCTPAHEHUE CBETA

B OJTHOpoaHOU cpene. Jlyu ceera

532

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKCHHUS
cBerta. IloctpoeHne M300paKEeHNUIA B TIOCKOM

3epKane

5.33

[Ipenomnienne cBera. 3aKOHBI TMPEIOMIICHUS
CBeTa. AOCOIIOTHBIH IOKa3areib

IMPECIOMIICHUA

534

ITommoe BHYTPCHHEE OTpaXKEHUE.
IIpenenbHbIll yron IMOJIHOTO BHYTPEHHETO

OTpakKeHUS

5.35

Hucnepcusi  cBeta. CHoXHBIA  COCTaB

oenoro ceera. L{Bet

5.3.6

Cobuparomyie ¥ pacceWBArOINE JIMH3HI.
Tonkass nuH3za. DOKyCHOE paCCTOSTHUE H
ONTHYECKass  Cuja  TOHKOW  JIMH3BIL
[TocTpoenue n300pa>keHnit B COOMpPAIONIUX

W pacceuBaromux JuH3ax. Dopmyna




TOHKOW JHH3EL. YBEIWYEHHE, IaBacMoe

JINH30H

IIpenenbl IPUMEHUMOCTH I'€OMETPUYECKOMN

5.3.7
ONTUKH
WNurepdepentus  cBera.  KorepeHTHbIe
HCTOYHUKH. Ycnosus HaOIIoACHUS
53.8 MaKCHMYMOB Hu MHUHUMYMOB B
UHTep(PEpPEHIIMOHHON KapTUHE OT JABYX
CUH(]A3HBIX KOTEPEHTHBIX HCTOYHHKOB
Hudpakuuss  cBera. Hudpakunonnas
pemérka. YciaoBue HaOMIOACHHS TIaBHBIX
5.3.9 MaKCHUMYMOB pu MaJICHUU
MOHOXPOMaTH4ECKOTO CBeTa Ha
TU(PPAKIUOHHYIO PEIETKY
5.3.10 [Tonspusanus cBera
TexHudeckue yCTpOMCTBA: OYKH, JyIIa,
doroanmnapar, NPOEKUMOHHBIA ammapar,
5.3.11 MHKPOCKOIIL, TEJIECKOTI, BOJIOKOHHAs
OMTHKA, IupaKImoHHAs peméTka,
MOJISIPOU]
IIpaxTueckue paboTHI. N3mepenue
5.3.12

MOoKas3aTrcjid MPECJIOMIICHUA. HccnenoBanme

CBOMCTB  M300pakeHWH B JIMH3aX.




HaGmronenue aucnepcun cBeta

RJIEMEHTBI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHunpl IPUMEHUMOCTH KJIACCHYECKON
MEXaHUKH. ITocTynatel TEOPUU
OTHOCHUTEJIHOCTHU: WHBApUAHTHOCTh
MOAYJISL CKOPOCTH CBE€Ta B BaKyyMe,

MPUHITUTT OTHOCUTEIFHOCTH DUHIIITEIHA

6.2

OTHOCUTEIFHOCTD OOIHOBPEMCHHOCTH.
38.M€I[J'I€HI/IC BpEMCHU W  COKpalICHUC

JJITMHBI

6.3

DHeprusi ¥ UMITYJILC CBOOOTHOM YaCTHIIbI

6.4

CBsi3p Macchl C 3HEpPrued M UMIYJIbCOM
CBOOOJTHOW  YacCTHIbl. ODHEPrusi IOKOS

CBOOOIHOM YaCTHULIBI

KBAHTOBAS ®U3NKA

7.1

3JIEMEHThI KBAHTOBOM OITTUKU

7.1.1

®otonbl. Popmyiia [1nanka cBsi3u dHEPrun
dboToHA C €ro 4YacTtoToil. DHeprus u

UMIyJbC GOTOHA

OtkpeiTHEe U uccaeaoBanue Gorodddekra.
OIBLITBI AT. CromneToBa. 3aKOHEI

dboTtorpdexra

YpaBHeHue OHHIITENHA hilas: |




doTtorddekra. «Kpacnas TpaHUIa

dororddekra

7.1.4

Hasnenue cera. OnbiTel I1.H. JIeOeneBa

7.1.5

XUMHYECKOE NEHCTBUE CBETA

TexHuueckue ycTpoHCTBa: (OTOIIEMEHT,
dboTomaTUMK, COJIHEUHAs Oarapes,

CBCTOOHNOO

7.2

CTPOEHHME ATOMA

7.2.1

Mopens atroma Tomcona. OnbITE
Peszepdopaa mo nccneqoBaHuio CTPOCHUS

aTomMa. HnaHeTapHaa MOACIBb aTOMa

7.2.2

ITocTynatel bopa. N3nyuyenue u
noryomeHe  (GOTOHOB IpU  IEepexone
aToMa C OJHOIO YpOBHSA OJHEPIUHM Ha
npyroi. Buasl cnektpoB. CnekTp ypoBHEH

OHCPIruv aToOMa BOAOpOda

7.2.3

BonHosrle cBoiicTBa vacTull. BoiHBI e
Bbporis. KopmyckynsipHO-BOJIHOBOM
nyamu3M.  JIudpakius SJIEKTPOHOB  Ha

KpHUCTa/lIax

7.2.4

CnoHranHoe u BBIHYKACHHOC H3JTYYCHHUC.

YCTpoiCcTBO M IPUHITUTT pabOTHI J1azepa

7.2.5

TexHuueckue yCTpOMCTBA: CHEKTPAIbHbBIN




aHanu3 (CMEKTPOCKOII), J1a3ep, KBAaHTOBBIN

KOMITBIOTED

7.2.6

[Ipaktnueckue  pabotel.  HaGmronenue

JIMHENYaToro CreKkTpa

7.3

ATOMHOE AJ1PO

7.3.1

Metoapl HAOMIONEHUS W PETHCTPAINH

9JICMCHTAPHLBIX YaCTHUIL]

7.3.2

OTkpbITHE  PAaAMOAKTUBHOCTH.  OMBITHI
Pezeppopna mno ompenenenuro cocraBa
paavoakTuBHOrO u3nydeHus. (CBoicCTBa
anb(da-, 6eTa-, ramma-uznydeHus. BiusHue

PaaArOaKTUBHOCTHU Ha JKUBbLIC OPIaHHU3MbI

7.3.3

OTkpbITHE MPOTOHA u HEUTpOHa.
Hyxnonnass monmens siapa ['eiizenbepra —
NBanenko. 3apsan sapa. MaccoBoe 4HCIIO

sanapa. N3oTonsl

7.3.4

Anbda-pacna. DNEKTPOHHBIH u
MO3UTPOHHBIN OeTa-pacma. IMamma-
HU3Iy4YECHHUE. 3aKoH paguoaKTUBHOTO

pacrmaga

7.3.5

DOHeprus CBSI3U HYKJIOHOB B szpe. SAnepHbie

cuibl. Jledekt maccol sapa

7.3.6

H,Z[epHBIe pE€aKuuu. HGHGHI/IC N CHHTC3




saaep

7.3.7

SAnepHbiit peaxkTop. TepmosiiepHbIi
cunre3. IlpoOGneMbl W  MEPCIEKTUBHI
SAIEPHOM  DHEPreTUKU.  IKOJIOTMYecKHe

ACIICKTbI smepHoﬁ SHECPITCTUKHU

7.3.8

OnemeHTapHble  4acTHLbl.  OTKpbITHE
[IO3UTPOHA. DyHIaMEHTAIbHBIE

B3aUMOICUCTBUS

7.3.9

TexHuueckue  yCTpPOWMCTBA:  JO3UMETD,
Kkamepa BwuibcoHa, snepHBIM  peakTop,

aroMHas bomOa

7.3.10

[Ipaktuueckue pabotel. MccnenoBanue
TPEKOB YaCTHIL (o TOTOBBIM

dboTorpadusam)

SJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3B&nnoro Heba. CosBesnus, spKHe

3Bé3HBI, IIJTIaHETHI, UX BUAUMOC NBUXKCHUC

8.2

Comueynast cucrema. llmaHeTsl 3€MHOMI
TPYIIIBL. II;maHeThI-ruranThl u ux
CHYTHI/IKI/I, KapJII/IKOBBIe IIJIAHCTHEI. MaJIBIe

Testa COTHEYHOM CUCTEMEI

8.3

Connne, dotochepa wu  armocdepa.

CoHeyHast akTUBHOCTD




8.4

Ucrounuk sneprun CoJiHLA U 3BE3NT

8.5

3BE31bI, MX OCHOBHBIC XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PaJNyC, TeMIIEparypa,
170:¢ B3aMMOCBSI3b. Jwnarpamma
«CTIEKTPAJIbHBIA ~ KJIACC — CBETHUMOCTBY.
3BE3bl  IJIABHOW  IMOCJIEIOBATEIILHOCTH.
3aBUCHUMOCTh «Macca — CBETHUMOCTB» ISt

3Bé3II IJIaBHOM MOCICa0BATCIIBHOCTHU

8.6

BuyTtpennee crpoenue 3B€31. CoBpeMEHHbIE
NpPEJCTAaBIEHU O  IPOUCXOXKICHUM U
sBomtoumu CofHIa U 3BE3MA. DTalbl KU3HU

3BE3]

8.7

Mineunsii  Ilyte — Hama [anaktuka.
CnupanbHas cTpykrypa  ['anmaktukw,
pacmpeneneHre 3BE€31, ra3a MW IBUIM.
[lonoxenne wu paBwxenue ConHua B
lanaktuke. Ilnockass wu  cdepuyeckas

HOACHUCTEMbI I'amakTuku

8.8

Tunel ramakTuk. PaguorajakTukd U

KBa3apbl. UEpHBIE ABIPHI B s/1pax rajJakTHK

8.9

Bcenennas.  Pacmupenue — BceneHHOM.
3akon XaO6ma. Pas3Oeranue rajgakTHK.
Bospact u pamuyc Bcenennout, teopus

bonpnioro B3pbBa. Mogens  «ropsiueit




Bcenennoi». PenukToBoe usiyyeHue

8.10

MacmrabHass ~ cTpykTypa  BceneHHoi.
Meraranaktuka. Hepeménnabie mnpoGieMsl

aCTPOHOMHUU
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