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IHHOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢u3uke 0a30BOTO0 ypOBHS HA YpPOBHE CPEIHEr0 OOIIEero
oOpa3zoBaHHsl pa3paboTaHa HAa OCHOBE IOJOKEHHII W TpeOOBaHUIl K pe3yJibTaTaMm
OCBOCHHMSI OCHOBHOW 00pa3oBaTelbHOM nporpaMmmsl, npeactaBieHHsix B GI'OC COO, a
Takke ¢ yd€ToMm (QenepaibHOM pabouel MporpaMMbl BOCIHMTAHHMS M KOHIEHIUU
npenofaBaHus ydeOHOro mnpeamera «Pu3nmka» B 00pa30BaTEIbHBIX OpPraHHU3AIHIX
Poccuiickoii @eaepannn, pealn3yrommX OCHOBHbIE 00pa30BaTeIbHbIE TIPOIPAMMBI.

Copepxxanue mporpaMMmbl 10  (u3uke HampaBieHO Ha (opMmHupoBaHUE
€CTECTBEHHO-HAY4YHON KapTuHBI MUpa oOydaromuxcst 10—11 kinaccoB npu o0yueHun ux
¢u3uke Ha 0a30BOM YypOBHE Ha OCHOBE CHCTEMHO-JIEATEIbHOCTHOIO MOJIXOJA.
[Iporpamma no ¢usuke cootBercTBYyeT TpeboBaHusiM OI'OC COO k miaHUpyeMbIM
JUYHOCTHBIM, NPEIMETHBIM W METalpPEAMETHBIM pe3yJbTaTaM OOYy4YeHHUs, a TaKKe
YUUTBIBAET HEOOXOJUMOCTh pEATU3alUMU  MEXIPEAMETHBIX CBsi3ed (U3UKH C
€CTECTBEHHO-HAYYHBIMU YYEOHBIMU MpeAMeTaMH. B Hell ompenenstoTcss OCHOBHBIE
LeNMu W3Y4deHHs (PU3MKU Ha YpOBHE CpEeAHEro o0Iero oOpa3oBaHUs, IUIAHUPYEMbIE
pe3yNbTaThl OCBOEHUS Kypca (PU3HKU: JUYHOCTHBIE, METANIPEAMETHBIE, IPEAMETHBIC (Ha
0a30BOM YpOBHE).

[IporpamMma no pusMKe BKIIOYAET:

e IUIAaHMpYEMBbIE PE3yJbTaThl OCBOCHUS Kypca (PU3UKH Ha 6a30BOM ypOBHE, B TOM

YuCIie MPEAMETHBIE PE3YNbTAThI IO TOAaM 00yUeHHUS;

e coJiepKaHu€ yuyeOHOTOo npeaMera « Pu3uKay 1o rojaam oOy4eHusl.

du3rKa KaKk HayKa 0 HamOoJiee OOIIMX 3aKOHAaX MPHUPOJIbI, BBICTYIAs B KauyeCTBE
y4eOHOro mpeaMeTa B LIKOJIE, BHOCUT CYLIECTBEHHBIM BKJIaJl B CHUCTEMY 3HAaHUU 00
okpyxatomeM wmupe. [kompHBIT Kypc (QU3MKHM — CHUCTEeMOOOpa3yIOMUA ISt
€CTECTBEHHO-HAYYHBIX Y4EOHBIX MPEIMETOB, TOCKOJIbKY (PU3MUECKHE 3aKOHBI JIEKAT B
OCHOBE TMPOIIECCOB M SBJICHHM, H3y4yaeMbIX XUMUEH, Ouojoruen, (U3NIECKOu
reorpadueit u actpoHommeit. Mcmonap30BaHne M aKTUBHOE MpPUMEHEHHE (HU3UYSCKHX
3HaHUU ONpenessieT XapakTep W pa3BUTHE Pa3HOOOpa3HBIX TEXHOJOTuH B cdepe
DHEPreTUKH, TPAHCIOPTa, OCBOEHUS KOCMOCA, IOJIYYEHHS HOBBIX MaTe€pUaloOB C
3aJlaHHBIMU CBOMCTBaMHU U Jpyrux. M3yueHue (U3MKM BHOCUT OCHOBHOM BKIJIAJ B
(bopMHpOBaHNE €CTECTBEHHO-HAYYHON KapTUHBI MUpa 00ydaroImuxcs, B popMUpoBaHuE
YMEHUM NPUMEHATh HAay4YHBIH METOJA IO3HAHUS IPH BHINOJHEHUH HUMH Y4eOHBIX
HCCIIEIOBAHUM.

B ocHoBy kypca ¢u3MKd sl YPOBHSI CpeHEro oOIero oopa3oBaHUs MOJOKEH
PSAI MAEH, KOTOPbIE MOYKHO PACCMATPUBATh KAK MMPUHLIUIIBI €70 OCTPOEHUS.

Hoess yenocmnocmu. B COOTBETCTBUM C HEW Kypc SBISETCA JIOTHYECKU
3aBEpUIEHHBIM, OH COACPXKHUT MaTepual W3 BCEX pasleloB (PU3MKH, BKIIOYAET Kak
BOIPOCHI KJIIACCUYECKOU, TaK M COBPEMEHHON (DU3UKH.



Hoes ecenepanuzayuu. B cOOTBETCTBUU ¢ HEW MaTepuan Kypca PU3nKu o0beuHEH
BOKpYr (Qusnueckux Teopuil. Begymum B Kypce sBusiercs  (QopMupoBaHUE
NPEICTaBIICHUN O CTPYKTYPHBIX YPOBHSIX MaTEpUH, BEILIECTBE U IOJIE.

Hoes eymanumapusayuu. EE peanusanus NOpeanosaraeT HCIOIb30BAHUE
TYMaHUTApHOTO MOTEHIa a GU3NIECKON HAYKH, OCMBICIICHUE CBSI3U Pa3BUTHS GUBHUKH
C pa3BUTHEM OOIIECTBA, a TaKKe C MHUPOBO33PEHUYECKUMHU, HPABCTBEHHBIMH U
AKOJIOTUYECKUMHU MPOOIEMaMHU.

Hoesn npuxnaonoii nanpasnrennocmu. Kypc Gusnku npeamnonaraeT 3HaKOMCTBO C
HIMPOKUM KPYTOM TEXHMUYECKUX M TEXHOJOTHUECKHUX MPUIIOKEHUN M3YyYEHHBIX TEOpU
Y 3aKOHOB.

Hoes  skonoeuzayuu  peanusyercs  IMOCPEICTBOM  BBEACHHMS  DJIEMEHTOB
COJIEpKaHusl, MOCBAUIEHHBIX HKOJIOTMYECKUM MpoOJeMaM COBPEMEHHOCTH, KOTOpBIE
CBSI3aHBI C pA3BUTHEM TEXHUKH W TEXHOJOTHH, a Takke OOCYXICHHsA MpodieM
PAlMOHAIIBHOTO MPUPOJONOIB30BAHMS U 3KOJIOTUYECKON O€30MaCHOCTH.

Crep>XKHEBBIMU 3JIEMEHTaMU Kypca (UM3MKM Ha YpOBHE CpEIHEro oOUIero
oOpa3oBaHMsl SIBISIIOTCS  (u3nyeckue Teopuu (hopMHpOBaHHME MPEACTABICHUN O
CTPYKType NOCTpO€HHUs (pU3MUecKOM TeopuH, poiiu (yHIaMEHTANbHBIX 3aKOHOB U
MPUHIIUIIOB B COBPEMEHHBIX MPEACTABICHUSIX O MPUPOJE, TPaHUIAX MPUMEHUMOCTU
TEOpUH, 7Sl ONIMCAHUSI €CTECTBEHHO-HAYYHBIX SIBJICHUN U TIPOIIECCOB).

CucTeMHO-esTeIbHOCTHBIN MOAX0/A B Kypce (DU3UKU peatn3yercs Mpexae BCEro
3a CYET OpraHu3aluy SKCIEPUMEHTAIbHOM edaTeIbHOCTH o0yyatomuxcs. s 6a3oBoro
YpOBHS  Kypca (HU3MKHM — OTO  HCIIOJIB30BAaHHWE CHUCTEMBI  (DPOHTATBHBIX
KPaTKOBPEMEHHBIX KCIEPUMEHTOB M Ja00paTOPHBIX paboT, KOTOPHIE B MPOTrpaMMe TI0
¢u3uKe 00beTMHEHBI B OOLIUI CIIMCOK YYEHUUYECKUX MPaKTUYECKUX padboT. Boiaenenue
B yYKa3aHHOM IIepevHe J1a0OpaTOPHBIX pabOT, MPOBOAUMBIX Jii KOHTPOJSI U OLICHKH,
OCYILIECTBISIETCSl YYaCTHUKaMH 00pa30BaTEIbHOIO MpOLEcca UCXOAsl U3 0COOEHHOCTEN
MJIAaHUPOBAHMS U OCHAIIeHUs kabuHeta ¢pusuku. [Ipu rToM obecrieunBaeTcs OBJIAJICHUE
OOy4JaloIUMHUCS YMEHHUSIMH TIPOBOJUTH KOCBEHHBIE W3MEPEHHs, WCCIEAOBaHMUS
3aBUCHUMOCTEHl  (U3MYECKUX BEJIWYMH M TIOCTAHOBKY OIBITOB 10  IPOBEPKE
MPEJIOKEHHBIX TUIIOTE3.

Bonbiioe BHUMaHME yaeIsSeTCs peUICHUIO pacYETHBIX M KaYeCTBEHHbIX 3a1ay. [Ipu
ATOM JJIA Pacy€THBIX 3a/Jay MPUOPUTETOM SABISIIOTCA 3aJaud C SIBHO 3aJIaHHOM
Gu3MUecKoil  MOJAENBIO, TO3BOJSIONINE TMPUMEHSITh HW3YYCHHBIE  3aKOHBI U
3aKOHOMEPHOCTH KaK U3 OJIHOTO pasjlieia Kypca, TaKk U MHTETpUPYs 3HAHUS U3 Pa3HBIX
pa3nenoB. J{ns KauyecTBEHHBIX 3a/a4 MPUOPUTETOM SIBIAIOTCS 3aJaHUsA Ha OOBSCHEHHUE
NPOTEKaHUsT (PU3NYECKUX SIBJICHUH M IMPOLIECCOB B OKPYXKAIOIIEH KU3HHU, TpeOyromue
BbIOOpa (PU3HUECKOM MOJENH JIJIsl CUTYalluU MPAKTUKO-OPUEHTUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpedoBanusiMu GI'OC COO k maTepuanbHO-TEXHUYECKOMY
o0OecnieyeHrI0 y4eOHOro mporecca 0a30BbId ypOBEHb Kypca (U3HKM Ha YpOBHE



cpelnHero o0uiero 00pa3oBaHus JOJKEH U3Y4aThCsl B YCIOBHUSAX MPEIMETHOIO KaOMHeTa
(GU3MKA WM B YCJIOBHUSX HHTETPUPOBAHHOTO KaOWHETa NPEIMETOB €CTECTBEHHO-
Hay4YHOro nukiaa. B kabuHere Pu3MKu MOKHO OBITH HEOOXOIUMOE JIabopaTOpHOE
o0opyaoBaHuE JJIs1 BBITIOJIHCHHUS YKa3aHHBIX B MPOTpaMMe MO (U3HKE YICHUYIECKUX
MPaKTUYECKUX PabOT M IEMOHCTPAITMOHHOE 000PY/I0BaHNE.

JlemoHCTpaninoHHoe 00opyAoBaHUEe GOPMUPYETCS B COOTBETCTBUU C MPUHIIAIIOM
MUHUMAJIBHOM JIOCTATOYHOCTH M OOECHEYMBAET TMOCTAaHOBKY IIE€PEUYMCICHHBIX B
mporpamMme 10 (U3MKE KIIOYEBBIX IEMOHCTPAMA IS WCCICIOBAHUS H3ydaeMbIX
SIBJICHUH W TPOIIECCOB, IMIUPUICCKUX U (PYHIaMEHTAIbHBIX 3aKOHOB, UX TEXHUYCCKUX
IIPUMEHEHU .

JlabopaTopHoe oOopyAoBaHME I YYCHUYECKUX TMPAKTHYECKUX  paldoT
dbopmupyeTcsi B BUJIE€ TEMATUYECKUX KOMIUIEKTOB U 00ECIIEYMBACTCS B pacu€Te OJHOTO
KOMIIEKTa Ha JBYX OOydYaommMXcsa. |eMaTHdecKue KOMILIEKTH J1abopaTOpHOTO
000OpyZIOBaHUS JOJKHBI OBITh TIOCTPOCHBI HAa KOMIUIGKCHOM  HCIIOJb30BAaHUHU
aHAJIOTOBBIX U IUGPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX U3MEPUTEIBHBIX CUCTEM
B BHJIE ITU(DPOBHIX JJAOOpATOPHIA.

OCHOBHBIMHU 1IEJIIMU M3y4€HUsI PU3UKHU B 001IeM 00pa30BaHUU SBIISIOTCS:

e (opMupoBaHue UHTEPECA U CTPEMJICHUS 00YUAIOMNXCS K HAYYHOMY U3yUYEHUIO

MIPUPOIBI, PA3BUTHE UX MHTEIUICKTYATbHBIX U TBOPUYECKUX CITOCOOHOCTEH;

e pa3BUTHE MNPEJCTABICHUNW O HAYYHOM METOJE TO3HAHWS W (POopMUpOBaHHE
MCCJIeIOBATEILCKOTO OTHOIICHUS K OKPYKAIOITUM SIBIICHUSM;

e (opMupoBaHHE HAYYHOTO MHPOBO33PCHUS KaK pe3yjbTaTa W3YYCHHS OCHOB
CTPOSHUS MaTepuH U PyHIaMCHTAIBHBIX 3aKOHOB (DM3HKU;

e (¢opMupoBaHHE YMEHHU OOBICHSTH SBJICHUS C HCIOJIb30BaHUEM (PU3UUYECKUX
3HAHWI ¥ HAYYHBIX JOKA3aTEIbCTB;

e (QopMupoBaHUE TIPEACTABICHUA O pOJU (PUINKU JUISI PA3BUTUSA JIPYTUX
€CTECTBECHHBIX HayK, TEXHUKU U TEXHOJIOTHH.

JlocTmwkeHne STHUX Iieiedl oOecreunBaeTCsl PEIICHUEeM CICAYIONIMX 3a1a4 B

mpoliecce u3yueHus Kypca GU3nKy Ha ypOBHE CPEIHETO O0Iero o0pa30BaHMUS:

e TMpuOOpEeTEeHHEe CHUCTEMBl 3HAHWK 00 OO0mUX (U3MYECKUX 3aKOHOMEPHOCTSX,
3aKOHAX, TEOPHUAX, BKJIIOYAS  MEXaHHWKY, MOJICKYJISIPHYIO  (HU3HKY,
AIIEKTPOINHAMUKY, KBAHTOBYIO (DPM3HKY M 3JIEMEHTHI aCTPODU3HKH;

e (opMupoBaHuE yMEHHI NPUMEHATH TEOPETUYECKHUE 3HAHUS IS OOBSICHCHHUSI
bu3nUecKux SBICHUN B MPUPOJE W JJIS MPUHATUS MPAKTHUYECKUX PEIICHUN B
MOBCEHEBHOM >KH3HM;

e OCBOEHHE CMOCOOOB PEIICHUs PA3IUYHbIX 3a/1a4 C SIBHO 3aJJaHHOU (hU3MUECKOit
MOJIEJIbIO, 3aJ1ay, MOPa3yMEBAIOIIUX CAMOCTOSTEIBHOE CO3JaHue (PU3UUECKON
MOJIEJY, a/ICKBATHOM YCIIOBUSIM 3a/1a4K;



e TMOHMMaHHE (UBHYECKUX OCHOB U TMPUHLHUIIOB JEUCTBUS TEXHUYECKUX
YCTPOUCTB M TEXHOJOTMYECKHX MPOILIECCOB, MX BIUSHUS Ha OKPYKAIOUIYIO
cpeny;

e OBJAJICHUE METOJAaMH CaMOCTOSITEIbHOTO TIUIAHUPOBAHUS W MPOBEICHUS
¢u3nYecKuXx HSKCIEPUMEHTOB, aHaiM3a W UWHTEpIpeTanuu uHpopMamu,
oTnpeeeHus JOCTOBEPHOCTHU MOJYYEHHOTO pe3yJIbTaTa;

e CO3/IaHHUE YCIOBUW I PA3BUTUS YMEHUN MPOEKTHO-UCCIEN0BATENHCKOM,
TBOPYECKOU ESATENBHOCTH.

Ha wusydyenne ¢usuku (0a30BbIii ypOBeHb) Ha YPOBHE CpEIHEro OOIIETo
obOpazoBanus orBoautcst 136 yacoB: B 10 kitacce — 68 yacoB (2 yaca B Henenwo), B 11
Kiacce — 68 yacoB (2 yaca B HEJIEINIO).

[Ipennaraemelii B mnporpamMme 10 (U3MKE IEpeueHb J1adOpaTOPHBIX U
NPAaKTHUYECKUX paboOT sBISAETCS PEKOMEHIOBAaHHBIM, YYHTENIb JENaeT BBIOOD
npoBeaeHUsT J1a00paTOpHBIX pabOT W  ONBITOB € YYE€TOM  HWHAMBUAYAIbHBIX
0COOEHHOCTEN 00yUaroImUXCH.



COIEPKXAHUE OBYYEHUA
10 KITACC

Paznen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®u3uka — Hayka O npupone. Hayunple METOIbI MO3HAHUS OKPYXKAIOIIETO MUpA.
Ponp »kcriepuMeHTa W TEOPUM B MPOLIECCE MO3HAHUS MPUPOJbl. DKCIIEPUMEHT B
¢busuke.

MonenpoBanue (QU3NYECKUX SBJIEHUH U mporeccoB. HayuHbple rumoressl.
@dusuyeckue 3aKOHbl M TEOpUU. ['paHMIIBI MPUMEHUMOCTH (PU3HUECKUX 3aKOHOB.
[IpyHIMI COOTBETCTBHS.

Ponb u Mecto pusuku B GOpMUPOBAHUH COBPEMEHHOW HAYYHOW KapTHUHBI MUPA, B
IIPAKTUYECKOHN JEATEIBbHOCTH JIIOIEH.

Jlemoncmpayuu

AnHanorosble 1 IU(POBBIE U3MEPUTEIBHBIE TPUOOPHI, KOMITBIOTEPHBIE JAaTUUKH.

Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABWKeHHE. OTHOCUTENIBHOCTh MEXAHUYECKOTO  JBUKEHHS.
Cucrema orcuéra. Tpaekropusi.

Ilepemelienne, CKOpocTh (CpeaHsii CKOPOCTh, MIHOBEHHAasi CKOpPOCTb) U
YCKOPEHHE MAaTepUuaJbHOW TOYKH, HX TMPOEKIMHM HAa OCH CHUCTEMbl KOOPJIHUHAT.
CioxxeHue nepemMenieHnii U CI0KEeHUE CKOPOCTEH.

PaBHOMEpHOE U PpPAaBHOYCKOPEHHOE MpPSMOJIMHEWHOE JBIKeHHe. ['paduxu
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTU, YCKOPEHUSI, MyTHU U MEPEMEIICHUST MaTeprualibHON
TOYKH OT BPEMEHH.

CBobOosHOE TajieHne. Y CKOpeHHEe CBOOOTHOTO MaCHUS.

KpuBonuneitnoe aBrmxeHue. [[BUkeHHE MaTEpUAIBHON TOYKH IO OKPYKHOCTH C
MOCTOSIHHOM TI0 MOJYJIFO CKOPOCTBIO. YTJIOBask CKOPOCTh, JIMHENHAS CKOPOCTh. [lepron
1 yactoTa obOpaienus. LleHTpocTpeMHUTeNhbHOE YCKOPEHHE.

TexHuyeckre ycTpOCTBA U MPAKTHUYECKOE MPUMEHEHHE: CIUAOMETP, JBHKCHUE
CHapsJI0B, LICTIHbIE U PEMEHHBIE MEepe/Iayu.

Jlemoncmpayuu

Mogens cucTeMbl OTCU€Ta, WUIIOCTpAIUs KUHEMATUYECKUX XapaKTEePUCTUK
JBH>KCHUSL.

[IpeoOpazoBanyie ABUAKEHUN C UCTIOJIb30BAHUEM MPOCTHIX MEXAHU3MOB.

[Tanenue Ten B BO3yXe U B pa3peKEHHOM MIPOCTPAHCTBE.

HaGnronenue pABuKeHUs Tena, OPOLIEHHOTO TOJA VYIJIOM K TOPU3OHTY H
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOTHOTO TIafCHUSI.



Hanpasnenue ckopocTu pu ABUKEHUH 110 OKPYKHOCTH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3ydyeHne HEPAaBHOMEPHOTO MBUXKEHUS C LEJNbI0 ONpPENEICHUS MIHOBEHHOMU
CKOpPOCTH.

UccnenoBanne COOTHOLICHUST MEXAY NyTSAMH, NPOUACHHBIMU TEJIOM 34
NOCJIEI0BATEIbHBIE PABHBIE MPOMEKYTKH BPEMEHH IIPU PABHOYCKOPEHHOM JIBHX)KEHUU C
HAYaJIbHOW CKOPOCTBIO, PABHOU HYJIIO.

N3ydenune nBMKEHUS IAPUKA B BA3KOMN )KUIKOCTH.

N3yuenue aBuxeHus Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun otHocurensHocTU ['anmunes. Ilepssiii 3akoH Herotona. MHepunanbHbie
CHUCTEMBI OTCYETA.

Macca tena. Cuna. IlpuHnun cynepnosunnu cui. Bropoi 3akon HeroToHa st
MaTepuaabHON Touku. Tpernil 3aKkoH HeroTOHA 111 MaTEpUaIbHBIX TOYEK.

3akoH BceMupHOTo TsAroteHus. Cuna tspkectu. [lepBast kocMuyeckasi CKOpOCTb.

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

Tpenne. Bunsl Tpenus (mokos, ckoiyibkeHus, kadeHus). Cuma tpenus. Cyxoe
TpeHue. Cuiia TpeHus: CKOJIbKEeHUS U cuia TpeHus nokosi. Koaddumment tpenus. Cuna
COIPOTHUBJICHUS MPU IBUKECHUU TEJIA B )KUIKOCTHU UJIU Ta3e.

[TocTynarensHOE U BpalaTeabHOE IBIKEHHE a0COIIOTHO TBEPOTO TeEa.

MOMEHT CHUJIbl OTHOCUTEINIBHO OCH BpalleHus. [limedo cuibl. YcnoBus paBHOBECHS
TBEPAOTO TEJIA.

TexHudecknue yCTpOHUCTBA H  MNPAKTUYECKOE TMPUMEHECHHWE: MOAIIMITHUKY,
JIBUKEHUE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBnenne nHepUUM.

CpaBHeHUE Macc B3aUMOJICMCTBYIOIIUX TEJI.

Bropoii 3akoH HerotoHna.

H3smepenue cu.

CrnoxxeHue cuil.

3aBUCUMOCTH CHJIBI YIIPYTOCTH OT JAehOpMAaIIHH.

HesecomocTs. Bec Tena npu yCKOPEHHOM MOABEME U TTAJICHUM.

CpaBHeHUE CHII TPEHUS MTOKOSI, KAUEHUS U CKOJIbKECHUS.

VYcnoBust paBHOBECUS TBEPAOTO Tea. Buabl paBHOBECHS.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3yuenue aBMxKEHUs1 OpyCcKa M0 HAKJIOHHOW MIIOCKOCTH.

HccnenoBanne 3aBUCUMOCTM CHJI YNPYTOCTH, BO3HUKAKOIIMX B NPYXKUHE U
pPE3MHOBOM 00pa3siie, oT ux aedopmMaruu.

HccnenoBanue ycnoBuid paBHOBECUS TBEPAOTO TEJIA, UMEIOIIETO OCh BPAILICHUS.



Tema 3. 3axonst coxpanenus 6 mMmexanuke

Nmiynec MatepuanbHON TOUKH (TeNa), CUCTEMBl MaTepUaibHbIX ToueK. mmymbe
CWIBI WM W3MEHEHHE MMITyJIbca Tejd. 3aKOH COXPAaHEHWs HMIyJbca. PeakTuBHOE
JBUKEHUE.

PaboTa cuiibl. MOITHOCTH CHJTBI.

Kunernueckass oHeprus MaTepuanbHOM TOukd. Teopema 00 U3MEHEHUU
KWHETHYECKOW YHEPTUH.

[lorenuuanbHas sHeprusa. lloTeHumanbHas sHEprus ynpyro aehOpMHUPOBAHHOMN
npykuHbl. [loTeHIManeHas 3Heprus Teja BOJIU31 NOBEPXHOCTH 3EMIIH.

[loTeHumanbHble W HEMOTEHUUAIbHbIE CUJIbL. CBS3b paOOThl HEMOTEHIIMAIBHBIX
CWJI C W3MEHEHHEM MEXaHWYECKOW DJHEPIHH CHCTEMBI Te€l. 3aKOH COXPAaHEHHUS
MEXaHUYECKON SHEPTUU.

VYrpyrue u Heynpyrue CTOIKHOBEHUS.

TexHuyeckue yCTpPOMCTBA M IPAKTUYECKOE NPUMEHEHHE: BOJOMET, KOIIED,
IIPY’KWHHBIN [TUCTOJIET, IBMOKCHHUE PAKET.

Jlemoncmpayuu

3aKOH COXPAaHEHMS UMITYJIbCA.

PeakTuBHOE IBHKCHUE.

[lepexo NOTEHMATILHON YHEPTUU B KHHETUYECKYIO U 00paTHO.

Vuenuueckuii sxcnepumenm, nabopamopmsvie pabomul

N3ydyenune aOCOMIOTHO HEYNPYroro yjaapa ¢ TOMOIIbIO JBYX OJUHAKOBBIX
HUTSHBIX MasiTHUKOB.

HccnenoBanue cBa3u pabOThI CUJIbI C U3MEHEHHEM MEXaHUYECKOW PHEpruu Teja
Ha MIPUMEPE PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. ModgekyisipHast u3suka 1 TEpMOJAMHAMUKA

Tema 1. Ocro6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHHSI MOJIEKYJIIPHO-KMHETUYECKOM TEOPHMH M MX OIBITHOE
obocHoBanue. bpoyHoBckoe gBmxkenue. Jubdysus. Xapakrtep JBWKEHUS W
B3aMMOJEHUCTBUS YaCTHUL BelIeCTBA. MOJENn CTPOEHHS Ta30B, KUJIKOCTEU U TBEPABIX
TeI U OOBSICHEHHE CBOMCTB BellleCTBa Ha OCHOBE 3THX Mojenei. Macca u pasmepsl
Monekyn. KonnuectBo BemectBa. [locTositHHas ABoranpo.

TeruoBoe paBHoBecue. Temmeparypa u e€ usmepenue. lllkana temmeparyp
[enbcus.

Mopens uaeanbHOro rasa. OCHOBHOE YpaBHEHUE MOJEKYISPHO-KUHETHUYECKOU
TEOPHUH UACATBHOIO ra3a. AOCOJIIOTHAS TeMIlepaTypa Kak Mepa CpelHed KHHETUYECKON
SHEPIruM TEIUIOBOrO JBMKEeHUs vacTul rasza. lllkama temneparyp KenpBuna. ['a3oBbie
3aKkoHbl. YpaBHeHue MenaeneeBa—Knaneiipona. 3akon [lanpToHa. M3omponecchl B
U7eabHOM Ta3€ C MOCTOSHHBIM KOJMYECTBOM BeliecTBa. ['paduueckoe mpencraBieHue
M30IPOLIECCOB: U30TEPMA, 30X0pa, u300apa.



TexHrueckue ycTpoicTBa U MpakTUUYECKOE MPUMEHEHUE: TEPMOMETP, OapoMeTp.

Jlemoncmpayuu

OnbITHI, JOKa3bIBAIOIIME JUCKPETHOE CTPOCHHUE BEIIECTBA, (oTOrpaduu MOJIEKYI
OPTraHUYECKUX COCIUHCHUMN.

OmnpiTel 10 AU Py31un KUAKOCTEH U ra30B.

Mopenb GpOyHOBCKOTO JBUKEHUS.

Mogaens onbita [lITepHa.

OnbIThI, JOKa3bIBAOIIKE CYIIECTBOBAHUE MEXMOJIEKYISIPHOIO B3aUMOAECHCTBUSL.

Mopaenb, WUTIOCTpUpYIOLIas IPUPOAY AABICHUS I'a3a HA CTEHKU COCYa.

OnpIThl, WUIIOCTPUPYIOLIME  YpPaBHEHHUE  COCTOSIHUA ~ MACAIBHOIO  Tasa,
W30IPOLIECCHI.

Vuenuueckuii sxcnepumenm, nabopamopsie pabomul

Ornpenenenre Macchl BO3IyXa B KJIACCHOM KOMHATE HA OCHOBE U3MEpPEHU 00bEMA
KOMHATBI, IaBJICHUS U TEMIIEPATypbl BO3yXa B HEW.

HccenenoBanue 3aBUCHMOCTH MEXIY MapaMeTpaMU COCTOSHHSI Pa3peKEHHOIO
rasa.

Tema 2. OcHosvl mepmoouHamuKku

TepmonnHamMuueckass cucTeMa. BHYTpEHHsI1 DSHeprus TEPMOAMHAMUYECKOU
CUCTEMBbI M crocoObl €€ u3MeHeHusa. KomumyecTBO TemioTel U pabora. BHyTpeHHss
SHEPrUs OJHOATOMHOI'O MACAIBHOIO ra3a. BuIpl Temsonepeaadn: TEIIONPOBOIHOCTD,
KOHBEKLUS, U3ITyYeHHUE. Y IeJIbHAsI TEIUIOEMKOCTD BellecTBa. Konrm4ecTBo TEIIoTsl pu
TerJIonepeaaye.

[lonsitTue 00 anumabatHoM mpouecce. llepBblii  3aKOH  TEPMOJMHAMUKH.
[IpumeHeHne mnepBOro 3aKoHa TEPMOAMHAMHUKHM K u3ompoueccaMm. ['paduueckas
WHTEpHpeTanus padoThl rasa.

Bropoii 3akon TepmoguHamuku. HeoGpaTtuMocTh Mpo1eccoB B MPUPO/IE.

TeroBble MamuHbl. [IpuHUUINBI AeCTBUS TEMIOBBIX MamuH. [IpeoOGpazoBanus
SHEPrUd B TEIUIOBBIX MamMHax. KorddulMeHT Mone3Horo AelcTBUS TEMIoBOU
MamuHbl. [lukn KapHo u ero xko3d@dUIIMEHT MOJIE3HOTO JEHCTBUA. DKOJIOTHYECKUE
pOOJIEMBI TETIJIOIHEPTETUKH.

TexHHuuecKre yCTpONCTBA U NMPAKTHYECKOE NPUMEHEHHUE: IBUTaTEIb BHYTPEHHETO
cropanusi, ObITOBOM XOJIOAWIBHUK, KOHAUIIMOHED.

Jlemoncmpayuu

H3MmeHeHre BHYTpEHHEH HEPrUM Tejla MPU COBEPIICHUH padOTHI: BBUIET MPOOKU
13 OyTBUIKK TIOJT ACHCTBUEM CHKATOTO BO3MyXa, HarpeBaHue d(pupa B JaTyHHOU TpyOKe
nyTEM TpeHUs (BUIECOIEMOHCTPALINS ).

N3menenue BHyTpeHHEH sHepruu (TeMIiepaTyphl) Tea Ipu Terionepeaaye.

OnbIT 0 aAMabaTHOMY PACIIMPEHUIO BO3/IyXa (OMBIT C BO3IYIIIHBIM OTHUBOM).



Mopenu mnapoBoil TypOWHBI, JBUrarejisi BHYTPEHHETO CrOpaHMs, PEAKTHUBHOTO
JBUTATEIIA.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomol

N3mepenne yaenpHON TEIITOEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Pazoevie nepexoovl

[TapooOpazoBanue u KoujeHcanus. McnapeHue u kureHue. AOCONIOTHas U
OTHOCHUTENbHAS BIAXKHOCTh BO3ayxa. HacelmeHHbli map. YaenpHas TemuioTa
mapooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATyPhl KUTICHHSI OT JaBJICHHUS.

Teépmoe Tteno. Kpucramnuueckue u amopdHbie Tena. AHHU30TPOIHUS CBONCTB
kpuctaiuioB. JKuakume kpuctamibl. CoBpemeHHble Martepuanbsl. [LmaBnenune wu
KpUcTayuM3anus. Y gesbHas TerioTa miasienus. CyOoaumanusi.

VYpaBHeHue TerioBoro danaHca.

TexHuyeckre yCTpPOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUU TOJIYYEHHUS] COBPEMEHHBIX MAaTEpPHUAIOB, B TOM
YyUCJI€ HAHOMATEepUaJIOB, U HAHOTEXHOJIOTUU.

Jlemoncmpayuu

CBoiICTBA HACBHIIICHHBIX TAPOB.

Kunenue npu noHW>KEHHOM J1aBJICHUMU.

CnocoObl U3MEPEHUS BIAXKHOCTH.

HaGnronenue HarpeBanust  IJIaBJIeHUs] KPUCTAJUIMUECKOTO BEIIECTBA.

JleMOHCTpanusi KpUCTaIOB.

Vuenuueckuii skcnepumenm, nabopamopmusvie pabomol

N3MmepeHne 0THOCUTENLHON BIIAXKHOCTH BO3/yXa.

Paznen 4. DjaeKTpoAMHAMMKA

Tema 1. dnekmpocmamuxa

DJIeKTpU3alms Tel. DNEKTpUYECKUi 3apsan. J[Ba BUAa 3JIEKTPUUECKUX 3apsAOB.
[TpoBOAHUKY, NUAJIEKTPUKA U MOJYHPOBOJAHUKH. 3aKOH COXPAHEHHS JIEKTPUYECKOTO
3apsa.

B3aumoneiictBue 3apsgoB. 3akoH Kynona. ToudeuHbI SIEKTpUUECKUN 3apsil.
Onektpuueckoe  mone.  Hanpsok€HHOCTh  snexktpuueckoro  mons.  IIpuHnun
CYyNEPIO3ULIUH ICKTPUUECKUX MOJIeH. JINHUY HAPSKEHHOCTHU AIEKTPUIECKOTO TMOJIS.

PabGoTta cun snexktpocrarnueckoro moss. [lorenmuan. Pa3HOCT, MOTEHIIMATIOB.
[IpoBOOHUKM ¥ JUAJEKTPUKKH B DJIIEKTPOCTATHYECKOM Tone. [ludnekrpuueckas
IPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHcaTtop. OIEKTpOEMKOCTh IIIOCKOrO KOHAEHCATOpa.
DHeprus 3apsKEHHOI0 KOHAEHCATOpA.

TexHudeckne YyCTpOWCTBA W MPAKTUYECKOE IPUMEHEHHE: JJIEKTPOCKOII,
AIEKTPOMETP,  DJACKTPOCTaTHUECKas  3aluTa, 3a3eMJICHHE  DJIEKTPONPUOOPOB,
KOHJIEHCATOP, KOMUPOBAJIbHBIN allapar, CTPYUHBIN OPUHTED.



Jlemoncmpayuu

Y CTpOUCTBO U MMPUHLMII IEUCTBUS AIEKTPOMETPA.

B3anmoneiicTBre HA3IEKTPU30BAHHBIX TEI.

DJIEKTPUYECKOE T0JIC 3aPSKEHHBIX TEl.

[TpoBOIHUKM B AIEKTPOCTATUYECKOM MOJIE.

DJIEKTpPOCTaTUYECKAs 3aLIUTA.

JIMBAEKTPUKH B 3IEKTPOCTATUYECKOM MOJIE.

3aBUCUMOCTh JJIEKTPOEMKOCTU IIOCKOTO0 KOHAEHCATOpa OT IUIONIAJAM IUIACTHH,
PACCTOSIHUS MEXIY HUMU U JUAJIEKTPUUECKOU MPOHUIIAEMOCTH.

DHeprus 3apsKEHHOT0 KOHAEHCATOpa.

Vuenuueckuii sxcnepumenm, nabopamopusie pabomol

N3Mmepenne 37eKTpOoEMKOCTH KOHJIEHCATOpa.

Tema 2. Ilocmoanunstii 3n1ekmpuveckuii mox. Toxu 6 paziuunvix cpedax

DIIEKTPUYECKHUMN TOK. Y CIOBHUSI CYIIECTBOBAHUS AJIEKTPUUECKOTO TOKA. MIcTOuHMKM
toka. Cuna Toka. [IoCTOSIHHBIN TOK.

Hanpspxkenue. 3akon OMa 17151 y4acTKa Lenu.

DJIEKTPUYECKOE  CONMPOTUBIIECHUE. Y NIENIbHOE  CONPOTUBIICHHE  BEIIECTBA.
[TocnenoBarenbHOE, MapaieIbHOE, CMEIIIAHHOE COCIMHEHUE MPOBOHUKOB.

Pabora  snmektpuueckoro  Toka. 3akoH  JDkoyns—Jlenna.  MoiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJIBUXKYILAs CUJIa U BHYTPEHHEE CONPOTHUBIEHUE HCTOYHHMKA TOKA. 3aKOH
OmMa 17151 ToJTHOM (3aMKHYTOM ) AnekTpuueckoit rienu. KopoTkoe 3ambikaHue.

DJIEeKTPOHHAs] MPOBOAUMOCTH TBEPABIX METAJIOB. 3aBUCUMOCTH COMPOTUBIICHUS
METAJJIOB OT TeMIiepaTypbl. CBEpXIPOBOIUMOCTb.

DIIEKTPUYECKUM TOK B BakyyMme. CBOKMCTBA AJIEKTPOHHBIX ITYyYKOB.

[TomympoBonuuku. CoOCTBEHHAsI U PUMECHAS MPOBOJAUMOCTD MOJTYTPOBOTHUKOB.
CoiictBa p—N-niepexoja. [lomynpoBogHMKOBEIE TPUOOPHI.

OJIeKTpUYECKUM  TOK B pacTBOpaX U pacijlaBaX  AJIEKTPOJIMUTOB.
DIEKTPOIUTHYECKAS JUCCOUALINS. DIEKTPOIH3.

DJNeKTpu4ecKkuii TOK B razax. CaMOCTOATENbHBIM U HECAMOCTOSITENbHBIA pa3psi/l.
Monnus. [1na3ma.

TexHuYyeckre yCTpONCTBA U MPAKTUYECKOE MPUMEHEHHE: aMIIepMETP, BOJIBTMETD,
peocTaT, ICTOYHUKHA TOKa, JJICKTpOHArpeBaTeibHbIE MPUOOPHI, SJIEKTPOOCBETUTEIHHBIC
npuOOpBl, TEPMOMETP  COMPOTHBJICHUS, BaKyyMHBIH JHOJ, TEPMUCTOPHI U
(hOTOPE3UCTOPHI, TOTYIIPOBOJHUKOBBIN JUO/I, TaIbBAHHUKA.

Jlemoncmpayuu

N3MepeHne cuitbl TOKa U HAPSHKEHUSL.

3aBUCHUMOCTh CONPOTHUBJIECHUA UWIMHAPUYECKUX TPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IA TOTIEPEYHOT0 CEUCHHS U MaTepuaa.



CwMmeliaHHOe COeIMHEHHE MTPOBOIHUKOB.

[IpssMmoe  u3MepeHHe  JJIEKTpOABWXKYIIeH cuibl. KopoTkoe  3amblkaHue
raJIbBAaHUYECKOTO AJIEMEHTA U OIIEHKA BHYTPEHHETO COMPOTUBIICHUSI.

3aBUCUMOCTH COMPOTUBIICHUSI METAJIJIOB OT TEMIIEPATYPHL.

[TpoBOAMMOCTB 3IEKTPOIUTOB.

HckpoBoit pa3psia v MPOBOIMMOCTh BO3TyXa.

OmHOCTOPOHHSISI MPOBOAMMOCTD JINO/A.

Vuenuueckuii skcnepumenm, nabopamopmsvie pabomol

N3ydeHnune cMemanHOro COeIMHEHUSI PESUCTOPOB.

N3MmepeHue »aEKTPOABMKYIIEH CHJIBI UCTOYHUKA TOKA W €ro BHYTPEHHETO
CONIPOTHUBJICHUSI.

Habmronenue amexTpoiusa.

MexnpeaMeTHbIe CBA3M

N3yuenue kypca ¢pusnku 6a30Boro ypoBHs B 10 Kacce oCylecTBISETCS C yUETOM
coJiepKaTeNIbHBIX MEXITPEJIMETHBIX CBI3el C KypcaMu MaTeMaTHKH, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meowcnpeomemnvie nowsimusi, CBSI3aHHBIE C HM3YYEHHEM METOJOB HAYyYHOTO
MO3HAHUS: SIBJICHUE, Hay4YHbIN (akT, runores3a, puznueckas BeJIMYMHA, 3aKOH, TEOPUS,
HaOJII0/ICHHE, SKCIIEPUMEHT, MOJICTTMPOBAHUE, MOJIETh, U3BMEPECHHUE.

Mamemamuxa: pelieHHe CUCTEMbl YpaBHEHUM, JIMHEWHAs (QyHKIus, mapadoia,
runepOosa, ux rpaduKu U CBOMCTBA, TPUTOHOMETpUUECKUE (DYHKIIMHU: CUHYC, KOCUHYC,
TaHT€HC, KOTAHTEHC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKACCTBO, BEKTOPbl U HX
MPOEKIIMY HA OCH KOOPJIUHAT, CIIOKEHHUE BEKTOPOB.

buonocus: mexanuyeckoe JIBIKEHUE B KUBOW Tmpupone, auddysus, ocmoc,
TEIJIOO0OMEH JKUBBIX OPraHU3MOB (BUIBI TEIUIONEpENayud, TEIJIOBOEC PaBHOBECHUE),
ANEKTPUUYECKUE SBJICHUS B )KUBOUW MPUPOJE.

Xumus: JUCKPETHOE CTPOEHHE BEIIECTBA, CTPOCHUE aTOMOB W MOJIEKYJ, MOJIb
BELIECTBA, MOJISIPHAsE Macca, TEIUIOBBIE CBOMCTBA TBEPABIX TEJl, KUIKOCTEHM U Ta30B,
ANEKTPUYECKUE CBOMCTBA METAIIJIOB, JIEKTPOJIUTHUYECKAS TUCCOLUALINS, TAIIbBAHUKA.

l'eocpagus: BnaXHOCTb BO3/IyXa, BETPhI, 0ApOMETP, TEPMOMETP.

Texnonocus: mpeoOpa3oBaHUE JABUKEHUIN C HCTIOJIb30BAaHHEM MEXAHU3MOB, yU&T
TpEHUsI B TEXHHUKE, MOJIIWITHUKU, HCIOJb30BAaHHWE 3aKOHA COXPAHCHHS HUMITYJIhCa B
TexHUke (pakera, BOJAOMET W ApPYrue), ABUraTeIb BHYTPEHHETO CrOpaHus, IMapoBas
TypOuHa, OBITOBOM  XOJOJWIBHUK, KOHIUIIMOHEP, TEXHOJOTUU  MOJIYYCHUS
COBPEMEHHBIX MAaTEpUaJOB, B TOM YHUCJIE HAHOMATEpPUAIOB, MU HAHOTEXHOJOTHUU,
AIEKTPOCTATUYECKAs 3alllMTa, 3a3eMJICHUE SJIEKTPONPUOOPOB, KCEPOKC, CTPYUHBIN
OpPUHTEp, dJEKTPOHArpeBaTeibHble MPUOOPHI, BIEKTPOOCBETUTENIbHbIE TMPUOOPHI,
raJibBaHUKA.

11 KJTACC



Paznen 4. DjeKTpoAMHAMMKA

Tema 3. Macnummnoe none. In1eKmpoMazHUMHAA UHOYKUUS

[ToctostHHbIE MarHuTHL. B3auMoOJ€iCTBHE TOCTOSHHBIX MAarHUTOB. MarnuTHoOeE
nosie. Bektop MarHuTHOM MHAYKIUMHU. [IpHUHIMI Cynepro3uIMi MAarHUTHBIX IOJIEH.
JluHum MarHuTHOM WHAYKIMU. KapThHa JWMHUM MarHUTHOM WHAYKUHMM TIOJIS
MOCTOSIHHBIX MAarHUTOB.

MarauTHoe noJsie MPOBOJHUKA ¢ TOKOM. KapThHa JIMHUNA UHIYKIIMA MAarHATHOTO
MOJiA JUIMHHOTO TMPSMOrO0 NPOBOJAHWMKA W 3aMKHYTOrO KOJIBLIEBOTO ITPOBOJHHUKA,
KaTylIKu ¢ TokoM. OnbIT Dpcrena. B3anmoneicTBre NPOBOAHUKOB C TOKOM.

Cua Amniepa, €€ MOAyJb U HallpaBJICHUE.

Cuna Jlopenna, €€ MOayJb M HampaBieHUE. [[BUKEHHE 3apsyKEHHOW YaCTHIIBI B
OJIHOPOJHOM MarHuTHOM mosie. PaboTa cuiel Jlopenua.

SBNEeHHE ANEKTPOMATHUTHOW MHIAYKIUU. [IOTOK BEKTOpa MAarHUTHOW WHIYKIIMH.
DIIEKTPOJIBHXKYIIAs CHJIAa UHAYKIIUU. 3aKOH AJIEKTPOMAarHuTHOM MHAyKInu Papanes.

BuxpeBoe naiekTpudyeckoe moJie. OJNEKTPOABWXKYIIAS CUJIa HHAYKIUU B
MMPOBOJIHUKE, IBUKYIIEMCS MTOCTYIATEIBHO B OJJTHOPOJHOM MarHuTHOM MOJIE.

IIpaBuino Jlenna.

NHnyktuBHOCTh.  SIBIEHHME  CaMOMHAYKUMH.  ODJNEKTPOABMXKYIIAs  CuUja
CaMOUHTYKIINH.

DHEeprusi MAarHUTHOTO MOJISI KATYIIKHA C TOKOM.

DIJIEKTPOMArHUTHOE TOJIE.

TexHudeckne yCTpOWCTBA U MPAKTUYECKOE MPUMEHEHHE: MOCTOSHHBIE MArHUTHI,
ANEKTPOMArHUThl,  AJEKTPOABUTATENb,  YCKOPUTEIM  DJIEMEHTapHbIX  YacCTHII,
WHJYKIIMOHHAS TIE€Yb.

Jlemoncmpayuu

OnbIT Opcrena.

OTKJIOHEHUE JIEKTPOHHOTO My4YKa MATHUTHBIM TTOJIEM.

JIuHMM UHIYKIIMY MarHUTHOTO MOJIS.

B3anmoneiicTBre 1ByX IPOBOJIHUKOB C TOKOM.

Cuna Amnepa.

Jevictue cuiel JIopeHI1a Ha HOHBI DJIEKTPOJIUTA.

SIBiIeHME AIEKTPOMArHUTHON UHIAYKIIUU.

[IpaBuno Jlenua.

3aBUCHUMOCTh 3JIEKTPOJBWXKYILIEH CHJIbI HHAYKIMM OT CKOPOCTH W3MEHEHUS
MAarHuTHOTO MOTOKA.

SIBneHne cCaMOMHAYKIHUU.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

N3ydyeHne MarHuTHOTO MOJIsL KATYIIKU C TOKOM.

Hccnenoanue AeCTBUS NOCTOSIHHOTO MarHUTa HA PaMKy C TOKOM.



HCCJ’I@I{OB&HI/IC ABJICHUA BHGKTpOMaFHHTHOﬁ WHAOYKIIUH.

Pasnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMpPOMACHUMHbIE KONE€OAHUS

Koneb6arenbnas cuctema. CBOOOIHbIE MEXaHUYECKUE Koebanus. ['apmoHnueckue
konebOanus. [lepuon, yactora, amrmuuryaa u ¢asa xonedanuid. [Ipy>XMHHBIN MasTHUK.
MareMaTtnyeckuii MasiTHUK. YpaBHEHUE TrapMOHHYECKHX KoisieOaHuid. [IpeBpamenue
SHEPTUHU TIPU TAPMOHUIECKUX KOJICOAHUSX.

Konebarenbublii  kOHTYp. CBOOOJHBIE 3JIEKTPOMATHUTHBIE KOJEOaHUS B
UJCATbHOM  KOJICOATeIbHOM KOHType. AHAJIOTUs MEXAYy MEXaHUYeCKUMU U
AIEKTPOMATHUTHBIMU KoJebanusimu. @opmyna ToMcoHa. 3aK0OH COXpaHEHUSI SHEPTUH B
UJeaNIbHOM KOJIEOATEIbHOM KOHTYDE.

[IpencraBienre O 3aryxarolmuX KojeOaHUsIX. BBIHyXJIEHHbIE MEXaHUYECKHE
KoJnebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMarHUTHBIE KOJIeOaHMUs.

[Tepemennsiil Tok. CHHYCOUTANIbHBIA IEPEMEHHBINA TOK. MOIIIHOCTh IEPEMEHHOTO
TOKa. AMIUIUTYIHOE U JIEUCTBYIOLIEE 3HAUCHUE CUJIbI TOKA U HAIIPSKEHUSL.

Tpancpopmarop. IlpomsBonactBo, mnepegaya W NOTPEOJEHHE HIIEKTPHUECKOU
SHEPruu. OKOJIOTMYECKHE PHUCKH TIPU TMPOU3BOJACTBE dJeKTposHepruu. KynbTypa
WCIIOJIb30BaHUS AJIEKTPOIHEPTUH B TOBCETHEBHOM )KU3HH.

TexHuueckue yCTpouCTBa U MPAKTUYECKOE MPUMEHEHUE: JJIEKTPUUECKUM 3BOHOK,
reHEepaTop MEPEMEHHOT0 TOKA, JIMHUM 3JIEKTpOIepeaay.

Jlemoncmpayuu

HccnegoBanne mapaMeTpoB  KoJieOaTeNbHOW CUCTEMBI  (IIPYXUHHBIM WU
MaTeMaTUYECKUI MAsTHHK).

Hab6nronenue 3atyxarmmmx KojaeOaHmii.

UccnenoBanne CBONCTB BBIHYKJICHHBIX KOJICOaHUH.

Habmonenue pezonanca.

CBOOOTHBIC AIMEKTPOMATHUTHBIE KOJICOAHUS.

OcumorpamMmbl  (3aBUCHUMOCTH CUJIBI TOKA W HAIpPSKEHUS OT BPEMEHH) IS
AIIEKTPOMATHUTHBIX KOJICOAHMIA.

Pe3onanc mpu  MmOCIEAOBATEIbHOM  COCAMHEHUM  PE3UCTOpA,  KATYIIKH
WHIYKTUBHOCTH U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPOIEPEaAUH.

Vuenuueckuii sxcnepumenm, nabopamopmsie pabomul

HccnenoBanue 3aBUCUMOCTH MEPUOJIa MAJIBIX KOJIEOAHUM rpy3a HAa HUTH OT JAJIUHBI
HUTHU U MACCHI Ipy3a.

HccnenoBanne mEepeEMEHHOr0 TOKa B LENH M3 IMOCIEAOBATEIbHO COEAUHEHHBIX
KOH/IEHCATOpa, KaTyIIK! U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKMpPOMAZHUNIHbBLE 60JIHbL



Mexannueckue BOJIHBIL, ycioBus pacnpoctpanenus. Ilepuon. CkopocTh
pacrpocTpaHeHus W JuIMHA BOJHBL.  [lomepedHble W MPOAOJIBHBIE  BOJIHBI.
WNurtepdepenius u uppaxius MeXaHU4eCKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ pomkocTh 3Byka. Beicora ToHa. TemOp 3ByKa.

DJIEKTPOMAarHUTHBIE BOJIHBL. Y CIIOBUSI M3IYyUYEHUS! AJICKTPOMArHUTHBIX BOJIH.
B3anmuas opuentamuss BektopoB E, B, V B anekrtpomarnutHo#il BoisiHE. (CBOICTBa
ANIEKTPOMATHUTHBIX BOJH: OTPaKE€HUE, MpEJOMJICHUE, NoJspu3anus, audpakius,
unaTepdepenius. CKOpocTh JEKTPOMATrHUTHBIX BOJIH.

[IIkana »IEKTPOMArHUTHBIX BOJIH. [IpyMEHEeHHE »IEKTPOMArHUTHBIX BOJH B
TEXHUKE U OBITY.

[TpuHIMIBI pauOCBSI3U U TeNeBUACHUS. Painonokanus.

DJIEKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAOUIEN CPEIBI.

TexHuyeckue yCTpOWCTBA UM NPAKTHUUECKOE MPUMEHEHHE: MY3bIKaJIbHbIC
WHCTPYMEHTBI, VYJIbTPA3BYKOBas JHArHOCTHUKA B TEXHUKE UM MEIUIIMHE, pajaap,
paauonpuéMHUK, TeJIEBU30p, aHTeHHA, TenedoH, CBY-neys.

Jlemoncmpayuu

OO0pazoBaHue U pacpOCTPaHEHUE MTONIEPEUHBIX U MTPOJIOJIHHBIX BOJIH.

Konebmomieecs Te0 Kak HCTOYHUK 3BYKa.

HaGnronenue otpaxeHus: U NpeaoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6nronenue natepdepennnu u qudpakiini MEXaHUYECKUX BOJTH.

3BYKOBOM pE30HAHC.

HaOntonenue cBA3u TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMILIUTYIOU U YaCTOTOM
KOoJieOaHU.

UccnenoBanne CBOMCTB 3JEKTPOMATHUTHBIX BOJIH: OTPAXKEHUE, MPEIOMIICHHUEC,
noJisipu3anys, udpaxius, tHTepPepeHIms.

Tema 3. Onmuka

I'eomerpuueckas onrtuka. [IpsaMonuMHENHOE  pacnpoCTpaHEeHHWE CBeTa B
omHOpoaHOM cpexne. JIyu cBera. ToueuHblii HICTOUHUK CBETA.

OtpaxkeHne cBeTa. 3aKOHBI OTpaxkeHHs cBeTa. [locTpoeHne u300pakeHMd B
IIJIOCKOM 3€pKajie.

[Ipenomnenue cBera. 3aKOoHBI TPENOMJICHHUS CBeTa. AOCOIOTHBIN TMOKa3aTesb
npenoMiieHus. IlonHoe BHyTpeHHee oTpaxkeHue. IlpenenbHbli  yroa MOJIHOTO
BHYTPEHHETO OTPaKCHHUSI.

Hucnepcust ceeta. CioxHBIN cocTaB Oenoro cBeta. [IBer.

Cobuparoniye u paccenBaromue JUH3bl. ToHKas nrH3a. POKYCHOE PACCTOSIHUE U
onTHYecKas Ccuia TOHKOW JuH3bL. llocTpoeHue wu300pakeHU B coOMparoumMx Hu
paccenBarOIIMX JuH3aXx. DopMyIia TOHKOU JIMH3bI. Y BEIMYEHUE, JaBAEMOE JIMH30M.

[Ipenensl NpUMEHUMOCTHA FEOMETPUUYECKON ONTUKH.



BonnoBas ontuka. MHTepdepeniius cBera. KorepeHTHbIe MCTOUYHHMKHU. Y CIOBHS
HaOIIOJICHUs] MAaKCUMYMOB M MHUHHMYMOB B HMHTEP(PEPEHIIMOHHONW KapTUHE OT JBYX
CUH(]a3HBIX KOTEPEHTHBIX HCTOUYHUKOB.

Hudpakmus ceera. Judpakumonnas pemérka. YcnoBUe HaOMIONEHUS TIaBHBIX
MaKCUMYyMOB TP TIaJICHUU MOHOXPOMATHYECKOTO CBeTa Ha TU(MPAKITMOHHYIO PEIIETKY.

[Tonsipuzarus ceera.

TexHuyeckre yCTpOWCTBA W MPAKTUYECKOEC MPUMEHEHHUE: OYKH, JIyIia,
¢doToammapat, MPOCKIIMOHHBIA amnmapar, MUKPOCKOT, TEJIECKOI, BOJIOKOHHAs OITHKA,
IUQPPaKIMOHHAS PEIETKA, TTOISPOHI.

Jlemoncmpayuu

[IpssMonMHEHOE PacHpOCTpPAHEHUE, OTPAXKEHUE U  MPEJIOMIIEHUE CBETA.
OnTtuyeckue MpuOOpPHI.

[TonHoe BHYTpeHHEE OTpakeHue. Moiesib CBETOBOA.

UccnenoBanue cBONCTB N300pakeHUN B TMH3aX.

Mopenu MUKpOcKoma, TEJIECKOIa.

Habmronenune natepdepeHnm cBera.

Ha6nronenue nudpaxiuu ceera.

Habnronenue nucnepcuu cBera.

[Tonyuenue cekTpa ¢ MOMOIIBIO TPU3MBL.

[Tonydenne cekTpa ¢ MOMOIILI0 TU(PPAKIIMOHHON PEIIETKH.

Habmronenue nonsipu3alinm cBeTa.

Vuenuueckuii sxcnepumenm, 1abopamopuvle pabomeol

N3mepenue nokazaresns npeoMIeHUs CTeKIIa.

UccnenoBanue cBONCTB N300pakeHUN B JTMH3aX.

Habmronenue nucnepcuu cBera.

Pa3nen 6. OCHOBBI CIENUAIBbHON TEOPHH OTHOCUTEILHOCTH

I'pannupl NMpUMEHUMOCTH KlIacCHYeCKOW MexaHuku. [locTynarel cnennanbHOU
TEOPUH OTHOCUTEIIBHOCTH: WHBAPUAHTHOCTh MOAYJA CKOPOCTH CBE€Ta B BaKyyMe,
MIPUHITUIT OTHOCUTEILHOCTH DUHINITEHHA.

OTHOCUTENBHOCTh OJHOBPEMEHHOCTH. 3aMEIJICHUE BPEMEHM W COKpAILCHUE
JUIMHBI.

DHeprusi U UMIYJIbC PEIATUBUCTCKON YaCTHIIBI.

CBsi3b Macchl C DHEPrHE U UMITYJIbLCOM PEISITABUCTCKON YaCTHUIlbl. DHEPrus
ITOKOSI.

Pasznes 7. KanToBas ¢usuka
Tema 1. Inemenmul KBAHMOBOU ONMUKU
®dotonbl. Popmyna [lmanka cBs3u sHEpPTUM (POTOHA C €r0 YaCTOTON. DHEPrus u
UMITYJIbC (DOTOHA.



OtkpoeiTue u uccieaopanue Qorodrddexra. OnbiTel A. I'. CrosieroBa. 3aKOHBI

dbotoapdexra. YpaBuenue ODitHmTetHa s poroaddexra. «KpacHas rpanunar
dhororddexra.

JlaBrenne cBera. OnpiTh I1. H. JIeGenena.

XUMHYECKOE IEUCTBUE CBETA.

TexHuueckue yCTpoOWCTBA U MPaKTUYECKOE TNPUMEHEHHE: (POTOIIEMEHT,
(dboToIaTYMK, COJIHEUHAast OaTapesi, CBETOIUO/I.

Jlemoncmpayuu

®otor(h(PexT Ha YyCTaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHEIIHETO (poToaddekra.

Cseronuon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pezepdopna mo paccessHUIO o -4acTHIIL.
[Tnanerapuas monens atoma. [loctynatel bopa. M3nydenne u nornomieHne (GoTOHOB
IIpU MEPEXOAE aToMa C OJHOTO YPOBHS SHEpPruu Ha Apyroil. Buasl cniektpoB. CnekTp
YPOBHEHN SHEPTUH aTOMa BOAOPOAA.

BonnoBeie cBoiicTBa wactuul. Bosnbl e bpouns. KopnyckylsisipHO-BOTHOBOM
Ty aJI3M.

CHoOHTaHHOE U BBIHYKJICHHOE U3TyYEHHUE.

TexHUUeCcKre yCTpPOMCTBA M IPAKTUUYECKOE IPUMEHEHHME: CIIEKTPAJIbHBIN aHAIU3
(cekTpockor), Ja3ep, KBAHTOBBI KOMIIBIOTED.

Jlemoncmpayuu

Mopens onbita Pezepdopra.

Ornpenenenue JUIMHBI BOJIHBI Ja3epa.

Hab6nronenue muHeHYaThIX CIIEKTPOB U3ITYUCHUS.

Jlazep.

Vuenuueckuii skcnepumenm, nabopamopmsie pabomol

Ha6nronenue nmuuaeityaToro cnekrpa.

Tema 3. Amomnoe a0po

OKCIEPUMEHTBI, JOKAa3bIBAIOIINE CIIOXKHOCTh CTpOeHHS siApa. OTKpbITHE
pamuoakTuBHOCTU. OmnbITel Pe3epdopaa mo ompeneneHuro cocTaBa paJdOaKTUBHOIO
n3nydenus. CBoicTBa anb(a-, 6eTa-, raMmma-usiydyeHus. BiusHue pagnoakTHBHOCTH Ha
KUBbIC OPTAHU3MBL.

OtkpbiTHe mpoTOoHAa u HeWTpoHa. Hykionnas wmogens siapa ['eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uncio siapa. M3otomnsl.

Anbga-pacnaa. DIEeKTpOHHBIM W MO3UTPOHHBIN Oera-pacnaia. ['amma-uznyuyeHue.
3aKOH paJMOAKTUBHOrO pacnaja.

DHeprus CBS3M HYKJIOHOB B simpe. SAnepubie cuibl. Jlepext maccer sapa.



SnepHbie peakuuu. [lesieHrue u CUHTE3 Aep.

Anepnsiii peaktop. Tepmosinepubiii cuaTe3. [Ipo6iemMbl U IEPCHIEKTUBEI SSPHOM
DHEPreTUKH. DKOJIOTHUYECKNE ACTIEKTHI IAEPHON SHEPTETUKHU.

DOneMeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA.

MeToap! HaOJIIOACHHS ¥ PETUCTPAIAN SJIEMEHTAPHBIX YaCTHII.

@dyH1aMeHTalIbHbIE B3auMOJIeHcTBUS. EMUHCTBO (pu3nueckoil KapTUHBI MUpA.

TexHuyeckue ycTpoWCTBA M MPAKTUYECKOE IPUMEHEHUE: [IO3UMETP, Kamepa
Bunscona, simepHsblil peakTop, aToMHasi 6omo0a.

Jlemoncmpayuu

CuéTurK MOHUBHUPYIOIIHNX YACTHII.

Vuenuueckuii sxcnepumenm, 1abopamopsie pabomol

WccnenoBanue TpekoB 4acTull (110 TOTOBBIM GoTorpadusim).

Pa3znes 8. DiieMeHTHI ACTPOHOMUM U ACTPOPU3UKH

Otanbl pa3BUTHUS acTpOHOMHHM. [IpukiiamHOE€ M MHPOBO33PEHUYECKOE 3HAYCHHE
ACTPOHOMMH.

Bun 3Bépnoro HebOa. Co3Be3nusi, spKue 3BE3AbI, IUIAHETHI, WX BHAUMOE
JBIKCHUE.

ConHeuHas cuctema.

Counnne. CosniHe4yHass akTUBHOCTb. McTounuk sHeprun CosHIa U 3BE31. 3BE3IbI, UX
OCHOBHBIE€ XapaKTEPUCTUKU. /lnarpamMma «CIeKTpagbHbIN KJIACC — CBETUMOCTBY. 3BE3IbI
IJIaBHOW TMOCJEAOBATEIIBHOCTA. 3aBUCUMOCTh «Macca — CBETUMOCTb» JJIsl 3BE3]
[JIABHOM  TIOCJIENOBATENBHOCTH. BHyTpeHHee cTpoeHue 3BE34. (COBpEMEHHBIE
MPEACTABIICHHS O MPOUCXO0XKACHUH U 3BoMoUNK CONHIIA U 3BE3T. DTambl )KU3HU 3BE3I.

Mineunsii Ilyte — nHama [anaktuka. Ilomoxenwe u jaBuxkeHue CoHIA B
lNanaktrke. Tunbl ramakTuk. PaguoramakTuku M kBasapbl. YEpHBIE ABIPBI B sIpax
rajaKkTHK.

Bcenennas. Pacmmpenne Bceenennoii. 3akon Xa0606ma. Paszberanme rajaakTHK.
Teopus bonpmioro B3pbeiBa. PeukToBOE M3MydYeHHUE.

MacmrabHas ctpykrypa Beenennoil. Meraranaktuka.

Hepeméunplie mpo0sieMbl aCTPOHOMUH.

Vuenuuecxkue nabooenus

HaGnronenuss HEBOOPYKEHHBIM TJIA30M C  HCIOJIB30BAHUEM KOMITHIOTEPHBIX
MIPWIOKEHUH ISl OTIPEICTICHUS TTOJIOKEHUSI HEOECHBIX O0BEKTOB HA KOHKPETHYIO JaTy:
OCHOBHbIE c03Be3us1 CEBEPHOro MOJyIIAPHS U IPKUE 3BE3BI.

Habmronenus B teneckon Jlynsl, rutanet, Mieunoro Ilytu.

O0o01mawonee NOBTOpeHue

Ponb ¢husmku u acCTpOHOMHUHM B SKOHOMHUYECKOW, TEXHOJIOTUUECKON, COITUATHLHOU H
ATUYECKON cdepax ACATEITHHOCTH YEIOBEKa, POJIb U MECTO (M3WKUA U aCTPOHOMHUHU B
COBPEMEHHOW Hay4yHOW KapTHHE MHUpa, Pojib (PU3MUECKOW Teopuu B (POpMUPOBAHHUU



NpeiCTaBlIeHU O (PU3NYECKONW KapTHUHE MHUpPA, MECTO (PM3MUYECKOM KapTUHBI MUpA B
o011eM psily COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX MPEACTABICHUIN O IPUPOJIE.

MexnpeaMeTHbIE CBSI3H

Nzyuenne kypca Gusuku 6a30Boro ypoBHs B 11 kiiacce ocymiecTBIseTcs ¢ y4ETOM
coJlepKaTeIbHBIX MEKITPEAMETHBIX CBS3E€H C KypcaMy MaTeMaTUKH, OMOJIOTHH, XUMUH,
reorpaduu U TEXHOJIOTHUH.

Meoicnpeomemnvlie nonamus, CBS3aHHbIE C HM3YYEHHMEM METOJOB HAy4YHOIO
MMO3HAHUS: SIBJICHUE, HAYYHBIN (paKT, THIOTE3a, PU3NYecKasl BEIHMYUHA, 3aKOH, TECOPHS,
HaOJII0ICHUE, SKCIIEPUMEHT, MOACIIUPOBAHUE, MOJIENb, U3MEPEHUE.

Mamemamuxa: pellieHUEe CUCTEMbl YPaBHEHHM, TPUTOHOMETPUYECKHE (DYHKIUU:
CHUHYC, KOCHHYC, TaHI€HC, KOTAHI'€HC, OCHOBHOE TPUIOHOMETPHUUYECKOE TOXKIECTBO,
BEKTOPbl M HX IMPOCKUUM HAa OCHU KOOPJIMHAT, CJIOKEHHUE BEKTOPOB, ITPOU3BOJHBIC
AJIEMEHTApPHBIX (QYHKIUH, TPU3HAKU MOJ00US TPEYTOJILHUKOB, ONIPEACIICHUE TLIOIaAN
IJIOCKUX QUryp u o0b€ma Ted.

buonocus: snexTpudeckue sBICHUS B )KUBOM MPUPOJIE, KOieOaTeIbHbIE ABUKCHUS
B JKMBOW NIPUPOJE, ONTUYECKUE SIBIICHUS B KUBOU NPUPOAE, ACHUCTBUE paavallid Ha
YKHABBIE OPTAHU3MBI.

Xumus: CTpOCHUE aTOMOB U MOJIEKYJI, KPUCTAJIIMYECKAsI CTPYKTypa TBEPJIBIX TE,
MEXaHU3Mbl 00pa30BaHUs KPUCTATUTMUECKON PEIIETKH, CIIEKTPAIbHBIN aHaIH3.

l'eoepagusa: mMarHUTHBIE TONFOCA 3€MJIM, 3aJIeKU MarHUTHBIX Py, (poTrochEmka
36MHOW MOBEPXHOCTH, MPEJICKA3aHUE 3E€MIIETPSACCHUMU.

Texnonoeus:  JTMHAM  DJEKTpOIlEpenNad, TEHEpAaTop IEPEMEHHOTO  TOKa,
3JIEKTPOIBUTATEIb, MHIYKIIMOHHAS T1€4b, Pajap, paAuONpPpUEMHHUK, TEIEBU30P, AaHTCHHA,
tenepon, CBY-meub, MNpPOEKIIMOHHBIN ammapar, BOJOKOHHAs ONTHKA, COJIHEUHAs
Oatapes.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHA IIPOI'PAMMBLI 11O
®OU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

OcBoenne ydeOHOTO mpenmeTa «®Pusznka» Ha YpPOBHE CPEAHETO OOIIETo
oOpa3zoBanusi (0a30BBI ypOBEHB) MOKHO OOCCHEYUTh JOCTIKCHHE CIEIYIONTUX
JUYHOCTHBIX, METAIIPEAMETHBIX U TIPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyIbTATOB.

JINYHOCTHBIE PE3YJIBTATDBI

JIngyHOCTHBIE pE3yJbTAaThl OCBOCHUSI Y4eOHOTO mnpeameTa «DU3UKa» TOTKHBI
OTpa)kaTb ~ TOTOBHOCTb M  CIOCOOHOCTh  OOYYaloIIUXCS  PYKOBOJICTBOBATHCS
chOpMUPOBAHHOW BHYTPEHHEW TO3UIMEH JUYHOCTH, CHUCTEMOM IIEHHOCTHBIX
OpUEHTALIUH, ITO3UTUBHBIX BHYTPEHHUX yOeKIeHUH, COOTBETCTBYIOLIUX
TPaJAUIIMOHHBIM [IEHHOCTSIM POCCHICKOTO 00I11eCTBa, PACHIMPEHHUE KU3HEHHOTO OIIbITa
U OmbITa JEATENBHOCTM B IPOLECCE pEANN3aluyd OCHOBHBIX  HAIpaBJICHUU
BOCIIMTATEIBHOMN JAESATENBHOCTH, B TOM YUCJIE B YACTH:

1) rpaaaHCKOro BOCIIMTAHMS:

c(hOPMHUPOBAHHOCTh TPAKIAHCKONW MO3UIMKU OOYyYaromerocs Kak aKTUBHOTO U
OTBETCTBEHHOTO YJIEHa POCCUNCKOT0 OOIIECTBa;

MIPUHSTHE TPaJIUIMOHHBIX 00111€4EIOBEUECKUX T'YMaHUCTUYECKUX u
JNEMOKPATUYECKHUX LIEHHOCTEM;

TOTOBHOCTb BECTH COBMECTHYK JIESTEIIBHOCTh B MHTEpecax TIPa)XxJaHCKOTO
o0I11ecTBa, y4acTBOBATh B CAMOYIIPABJICHUHN B 00pa30BaTEIbHON OpraHU3alliu;

YMEHUE B3aMMOJICUCTBOBATh C COLIMAJIbHBIMU MHCTUTYTAMH B COOTBETCTBUU C HX
(YHKIUSAMHY 1 HA3HAUYCHUEM;

FOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOU NESATEIBHOCTH;

2) NaTPUOTHYECKOT0 BOCIIUTAHUSI:

c(hOpPMHUPOBAHHOCTH POCCUNUCKON IPAKIAHCKONU UICHTUIHOCTH, TATPUOTU3MA,;

IICHHOCTHOE OTHOILICHWE K TOCYJApCTBEHHBIM CHMBOJIAM, JIOCTHKEHUSIM
POCCHIMCKUX YUEHBIX B 00J1aCTH (DU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUS :

c(hOpMHUPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TIOBEICHMS;

CIIOCOOHOCTh OIICHMBATh CHUTYyallMl0 W TMPUHUMATh OCO3HAHHBIE PEIICHHUS,
OPUEHTHUPYACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M IIEHHOCTH, B TOM YHUCJE B
NESITEIIbHOCTU YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJa B IOCTPOECHUE YCTOMUUBOTO OyAyIIEro;

4) 3¢TeTHYEeCKOT0 BOCTIMTAHMS:

ACTETUYECKOE OTHOIIEHWE K MHUpPY, BKJIKOYAsg ACTETUKY HAYYHOTIO TBOPYECTBA,
npucyuiero Gu3nyeckoil Hayke;

5) TpyA0BOro BOCIIUTAHUSI:



UHTEPEC K Pa3u4HbIM cdepam NpopecCUOHAIbHON NESITeIbHOCTH, B TOM YHUCIE
CBS3aHHBIM C (DU3UKON M TEXHUKOW, YMEHHE COBEpIIATh OCO3HAHHBIN BHIOOp OyyIIe
npodeccun u peanr3oBbIBaTh COOCTBEHHBIC KU3HEHHbIE TUTAHbL;

TOTOBHOCTh M CIIOCOOHOCTH K OOpa30OBaHHWIO M CaMOOOpa30BaHHWIO B 0OOJACTH
(U3UKY HA IPOTSHKEHUN BCEH JKU3HH,

6) 3K0JIOTrNYeCKOro BOCTIMTAHUS

c(OPMHUPOBAHHOCTh  AKOJOTUYECKOM  KYJBTYpbl, OCO3HaHHE TJIOOAIBHOTO
XapakTepa 3KOJOTHYECKUX TpooIieM;

IJIAHUPOBAHUE M OCYIIECTBICHUE JICCTBUM B OKPYXKAIOLIEH Cpele Ha OCHOBE
3HAHUSA LEJIEW YCTOMYMBOIO Pa3BUTHS YEJIOBEUYECTBA;

pacUIMpEHHE OIbITA JIEATEIBHOCTH JKOJIOTMYECKOM HAIPaBICHHOCTH HAa OCHOBE
UMEIOLIUXCS 3HAHUU 10 (pU3mKe;

7) IEHHOCTH HAYYHOTO MO3HAHMS:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHMS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHs GU3HUUECKON HAYKH;

OCO3HaHHUE LEHHOCTH HAyYHOH JEATEIBHOCTH, TOTOBHOCTH B IIPOLIECCE M3YUCHHUS
GU3MKM  OCYIIECTBIATH  MNPOEKTHYHD U HCCIENOBATENbCKYIO  JIEATEIbHOCTD
WHJUBUIyaJIbHO U B TPYyIIIE.

METAIIPEAMETHBIE PE3YJ/IBTATBI

ITo3HaBaTe/ibHbIE YHHBEPCAJbHBbIE YUeOHbIE eiicTBHS
ba3oBble J1oruueckue qeMCTBHUA:
CaMOCTOSITEIILHO (POPMYIMPOBATh U aKTyaIM3UPOBATh MPOOJIEMY, pacCMaTPUBATh
€€ BCECTOPOHHE;
ONpPENEATh UEJIU JACATEIBHOCTH, 3aJlaBaTh NapaMeTpbl W KPUTEPUH UX
JIOCTHIKCHMUSI;
BBISBJISITh 3aKOHOMEPHOCTH M IPOTHBOPEYHS B PAcCMaTPUBACMBIX (DH3MUSCKHUX
SIBJICHUSIX
pa3pabarpiBaTh IUIAH pELICHUs] MPOOJEMBbI € YYETOM aHaIM3a HWMEIOLIUXCS
MaTepHUaJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTh KOPPEKTHUBBI B JCATEIBHOCTb, OLICHUBATh COOTBETCTBUE PE3YJIbTATOB
LIEJISIM, OLIEHUBATh PUCKH TTOCIICICTBUH JIESTEIbHOCTH;
KOOPJAVUHUPOBATh U BBIMOJHATH PA0OTy B YCIOBUSIX PEaTbHOTO, BUPTYyAIHHOTO U
KOMOMHHUPOBAHHOTO B3aUMO/ICHCTBUS;
pa3BUBaTh KPEATUBHOE MBIIUICHUE MPU PEIICHUH )KU3HEHHBIX MTPOOJIEM.
ba3oBble ncciienoBarTebCKHe AeiiCTBUS:
BJIAJICTh HAYYHOM TEPMHUHOJIOTMEH, KIKOYEBBIMU NOHATHUSMH H METOJAMU
(hbU3MUeCcKON HAYKU;



BJA/IE€Th HABbIKAMHU YYEOHO-UCCIIEOBATEIbCKON M MPOEKTHOM AESITENHOCTH B
o0nacT (U3MKHU, CIOCOOHOCTHIO M TOTOBHOCTBIO K CaMOCTOSITEIBHOMY IIOHUCKY
METOJOB pelIeHUs 3ajady (U3MUECKOTO COAECpKaHUsS, NPUMEHEHHUIO pa3InYHbIX
METO/I0B ITO3HAHMS;

BJIAQJETh BUIAMHU JICSITEIBHOCTH 1O TMOJYYEHUIO HOBOTO 3HAaHHUS, €ro
UHTEPIIPETALNU, TPeoOpPa30BaHUIO U IPUMEHEHHUIO B Pa3IMYHbIX YUEOHBIX CUTYalUsX,
B TOM YHCJIE IIPY CO3/1AHUU YUEOHBIX POEKTOB B 00JIACTH (PU3UKY;

BBISIBJIATh IPUYUHHO-CIIEJICTBEHHBIE CBA3U U aKTyaJIU3UpPOBaTh 33/1auy, BbIIBUTaTh
TUINO0TE3y €€ peleHus, HAXOIUTh apIrYMEHTHI JUIsl I0Ka3aTeIbCTBA CBOMX YTBEPKICHUH,
3a/1aBaTh MapaMETPbl U KPUTEPUU PEILICHHUS;

aHAJIM3UPOBATh MOIYUYEHHbIE B XOJ€ PEIICHUs 33Jaud Pe3yJbTaThbl, KPUTHUECKU
OLICHMBATh UX JIOCTOBEPHOCTD, IPOTHO3UPOBATh N3MEHEHHE B HOBBIX YCIIOBUSIX;

CTaBUThb M  (POPMYJIHPOBATH COOCTBEHHBIE 3a/Jlayd B  00Opa3oBaTEIbHOU
NEeSATENbHOCTH, B TOM YHCIIE IPU U3yYEHUH (DU3UKH;

JaBaTh OLIEHKY HOBBIM CUTYaIUsIM, OLIEHUBATh NPUOOPETEHHBIHN OIIBIT;

yMETb NEPEHOCUTh 3HAHMS 1O (uU3MKEe B  MPAKTUYECKYI0  00JIaCTh
KU3HENIEATEIIbHOCTH;

YMETh UHTErPUPOBATh 3HAHMSI U3 PA3HBIX MTPEAMETHBIX 00JacTel;

BBIJIBUTaTh HOBBIE UJEH, NIPEJIaraTh OpUrHHAIbHbIEC MOAXOAbI U PEIICHHUS;

CTaBUTh MPOOJIEMBI U 337a4H, TONYCKAIOIINE albTepHATUBHBIC PEILICHUS.

Pabora ¢ nndopmanmueii:

BJQJI€Th HAaBBIKAMHU TMOJY4YeHUs HHPOpMalMK (UIUYECKOTO COAECPKAHUA U3
MCTOYHUKOB Ppa3HbIX THUIOB, CAMOCTOSTENBHO OCYIIECTBISATh IOUCK, aHaJM3,
CUCTEMATU3ALMI0 M HUHTEPHpEeTalnil0 HHPOPMALMK PAa3IMYHBIX BUAOB U (opm
IpeJICTaBICHHUS;

OLIEHUBAThH JOCTOBEPHOCTHh HH(OpMALINY;

UCIOJIb30BaTh CPEJCTBA MHPOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX TEXHOJIOTHI B
pEIIeHNd KOTHUTHBHBIX, KOMMYHHKATHUBHBIX ¥ OpraHM3AIlMOHHBIX 33a1ad4 C
cobmoacHueM TpeOOBaHMIT  APrOHOMHKH, TEXHHUKH OE€30MaCHOCTH, THIHUCHBI,
pecypcocOepexeHusi, MPaBOBBIX M OSTUYECKUX HOPM, HOPM HH(POPMAIIMOHHOM
0e3011acHOCTH;

CO371aBaTh TEKCThl (PU3NYECKOTO COAEPKaHMS B Pa3iIMYHbIX (hopmaTax ¢ y4€ToOM
Ha3HauYeHUs MHPOPMALMM U LEJIEBOM ayJIuTOpHUM, BbHIOMpas ONTUMAJIbHYIO (opmy
MPEJICTaBICHUS U BU3YyaIU3aI1H.

KoMMyHuKaTHBHBIC YHHMBEpPCAJIbHbIE Y4eOHbIe 1eHCTBUS:
OCYUIECTBJIATH OOIIEHNE HA YpOKax (PM3UKU U BO BHE-YPOUHOM JACSITEIbHOCTH;
pacmno3HaBaTh MPEANOCHUTKYA KOHGIUKTHBIX CUTYAIlMi U CMATYATh KOH(PIUKTHL;
pa3BEPHYTO M JIOTMYHO M3Jararb CBOK TOYKY 3pPEHHSI € MCHOJb30BaHUEM
A3bIKOBBIX CPEJICTB;



NOHUMAaTh W WCMOJh30BaTh MPEUMYIIECTBA KOMaHAHOW W WHIWBUIYaTbHON
paboTHI;

BBIOMpAaTh TEMaTUKy ¥ METOJBl COBMECTHBIX JCHCTBHA C Y4€TOM O0OIIUX
WHTEPECOB M BO3MOXKHOCTEH KaXKJOTO YieHA KOJUICKTHBA,;

MIPUHUMATB I1€JTM COBMECTHOM NIEATeIILHOCTH, OPTaHI30BBIBATh U KOOPJIUHUPOBATH
ACUCTBHUSL TIO €€ JOCTH)KCHUIO: COCTaBIATh IJIAH JCHCTBHIA, PACHpPENeNsiTh POJH C
y4€TOM MHEHUH yYaCTHUKOB, 00CYKIaTh pe3yabTaThl COBMECTHOH pabOTHI;

OIICHWBATh KA4e€CTBO CBOETO BKJIaJa W KaXKIOTO YYaCTHMKA KOMAHIBI B OOIIHIA
pPE3yNbTAT MO pa3paboTaHHBIM KPUTEPHUSIM;

mpeayiaraTh  HOBBIE TIPOSKTHI, OICHWBATh WJEW C TIO3UIIMHM  HOBH3HBI,
OpUTHUHATBHOCTH, TPAKTUYECKON 3HAUNMOCTH;

OCYIIECTBJISATh MO3UTUBHOE CTPATETMUECKOE MOBEJCHUE B PA3IUYHBIX CUTYAIHIX,
MIPOSIBJISITH TBOPUYECTBO M BOOOPAKECHHE, OBITh MHUITHATHBHBIM.

PeryisiTuBHBIC YHMBEpPCAJIbHbIC Y4eOHbIE NelCTBUA
Camoopranuzamnus:

CaMOCTOSITEJIbHO OCYIIECTBIISATh IMO3HABATEIbHYIO JI€ATEIBHOCTh B 00JAcTH
(U3UKH U ACTPOHOMHUH, BBIABIISITH IPOOJIEMBI, CTABUTH U (POPMYJIHMPOBATH COOCTBEHHBIE
3a/1auu;

CaMOCTOSTEJIBHO COCTAaBJIATh IUIAH PELICHUs] PAaCUETHBIX M KAYECTBEHHBIX 3a]1ad,
IJIaH BBINOJHEHUS NPAKTUYECKOM padoThl € YYETOM UMEIOIIHUXCA PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHU;

JaBaTh OILIEHKY HOBBIM CUTYaIUsIM;

paciupsTh paMKH y4eOHOTO IpeIMeTa Ha OCHOBE JIMYHBIX MPEANOUYTEHUH;

JienaTh  OCO3HAHHBIM  BBIOOp, AapryMeHTHpOBaTh €ro, Oparh Ha ce0s
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh TPUOOPETEHHBIN OIIBIT;

CIoCcoO0CTBOBATH (DOPMUPOBAHUIO U TPOSIBICHUIO IPYIUIIMKA B 00MacTu (PU3UKH,
MOCTOSTHHO MOBBIIIATH CBOM 00pa30BaTeNbHbIN U KyJIbTYPHBIH YPOBEHb.

CaMOKOHTPOJIb, SMOLIMOHAJIBbHBIN HHTEJJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYallMsiIM, BHOCUTb KOPPEKTHUBBI B JEATEIbHOCTD,
OLICHMBATh COOTBETCTBHUE PE3YyJIbTATOB LEIISIM;

BJa/IeTh HABBIKAMM TO3HABATENIbHOM peQIieKCHMH KaK OCO3HAHUS COBEpIIaeMbIX
JNEUCTBUI U MBICIUTENBHBIX IPOLECCOB, UX PE3YIbTATOB U OCHOBAHUM;

UCIOJIb30BaTh MPUEMBI peQUIEKCUM JJI1 OLEHKU CUTYyalluH, BbIOOpa BEPHOIO
peuIeHus;

YMETh OLICHUBATh PUCKU U CBOEBPEMEHHO IIPUHUMATD PELICHMS 110 UX CHUXKECHHUIO;

IPUHUMATh MOTHBbI M AapryMEHTBl JPYIMX IIpM aHAJIU3€ pPE3yJbTATOB
NEeSATENbHOCTH;

OPUHUMATh ce0sl, TOHUMasl CBOM HEJIOCTATKU U JJOCTOMHCTBA;



OPUHMMATh MOTHUBBI M apryMEHTbl JApYyrux T[pU AaHAIU3E PE3yJbTaTOB
JESITEIbHOCTH;

pU3HaBaTh CBOE MPABO U MPABO JAPYTUX HA OLUIMOKU.

B mpouecce AOCTIXKEHHS JUYHOCTHBIX PE3YJIBTaTOB OCBOEHUS MPOTPAMMBI IO
buzuke I ypoBHA  cpemHero  oOmero  oOpasoBaHMs Yy OOy4aromiuxcs
COBEPUICHCTBYETCS HMOLIMOHAJIbHBIH UHTEIIEKT, peIoJiararoui
c(OpPMHUPOBAHHOCTb:

CaMOCO3HAHUS, BKJIIOYAIONIETO CIIOCOOHOCTh MOHMMATH CBOE 3MOLIMOHAIBHOE
COCTOSIHUE, BUJICTh HAMpPaBICHUS Pa3BUTHS COOCTBEHHON AMOLIMOHAIBHOM cepbl, ObITH
YBEPEHHBIM B ceO¢;

CaMOpEryJIMpPOBaHMsl, BKJIIOYAIOUIETO CAaMOKOHTPOJb, YMEHHE IMPUHUMATh
OTBETCTBEHHOCTb 3a CBOE MOBEJIEHUE, CTIOCOOHOCTD aJallTUPOBATHCS K 3IMOIIMOHAIBHBIM
M3MEHEHUSIM U TPOSIBISITh THOKOCTD, OBITH OTKPHITHIM HOBOMY;

BHYTPEHHEH MOTHBAIMH, BKJIIOYAIOIICH CTpPEMJIEHHE K JOCTIDKEHHUIO ILIEeTU U
yclexy, ONTHMHU3M, HWHUIUATUBHOCTb, YMEHHE JEHCTBOBATb HCXOAS W3 CBOUX
BO3MOKHOCTEH;

SMIATHM, BKJIIOYAIOMIEH CHOCOOHOCTh MOHMMATh SMOIMOHAIBHOE COCTOSHUE
APYTUX, YIUTHIBATh €r0 MPU OCYIIECTBICHUH OOIIEHUS, CIIOCOOHOCTh K COYYBCTBHIO U
COTIEPEKUBAHUIO;

COLIMAJIbHBIX HABBIKOB, BKJIOYAIOUIMX CIOCOOHOCTHh BBICTpAaUBaTh OTHOUICHUS C
APYTUMHU JHOABMU, 3a00TUTHCS, IPOSBISATH HHTEPEC U pa3peiiaTbh KOHPIUKTHI.

HNPEAMETHBIE PE3YJIBTATBI

K xoniy oOydenus B 10 kjacce mpeaMeTHbIE pe3yibTaThl HA 0A30BOM YpOBHE
JOJIKHBI OTPaKaTh C(POPMUPOBAHHOCTH Y OOYUAIOMIMXCA YMEHUM:

JEMOHCTPUPOBaTh Ha MpHUMepax poidb U MecTo (UMK B (POPMUPOBAHUU
COBPEMEHHOW HAyYHOW KApTUHBI MHUpPA, B pAa3BUTUU COBPEMEHHOW TEXHUKUA U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIbHOCTH JIHOJIEH;

YUUATBIBATh  TPAHMIBI NPUMEHEHUS  U3YYEHHBIX  (U3MUECKUX  MOJEIIECH:
MarepuaibHas TOYKa, MHEpIMalbHas cHCTeMa OTCYETa, aOCOJIIOTHO TBEPAOE TENO,
WJICAUIbHBIA Ta3, MOAEIU CTPOCHHS Ta30B, KUJIKOCTEW W TBEPIBIX TEJ, TOYCYHBIN
AIIEKTPUYECKUH 3apsi/i PU pelIeHnr GU3NYECKUX 3a/1a4;

pacno3HaBaTh (PU3WYECKHUE SABJICHUS (IPOLIECCHI) M OOBSICHATH MX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJSIPHO-KUHETUYECKOW TEOPUU CTPOEHUS BEUIECTBA H
ANEKTPOAUHAMUKHN: PABHOMEPHOE M PABHOYCKOPEHHOE IMPSMOJMHEUHOE IBUKEHHE,
cBOOO/HOE MajJieHHE Tell, JBUKEHHE MO OKPY>KHOCTH, MHEpPIHs, B3aUMOJICHCTBUE TeII,
auddysusi, OpOyHOBCKOE JBIKEHUE, CTPOSHUE KUIAKOCTEH M TBEPBIX TEJ, U3MEHEHHUE
o0bEéMa Ten mpu HarpeBaHuWW (OXJIAXKIECHHM), TEIUIOBOE paBHOBECHE, HUCIApeHHe,
KOHJICHCAIUS, IUIABJICHUE, KPUCTAUIM3alUs, KHUIIEHUE, BJIAXKHOCTh  BO3AYyXa,



MOBBIILICHUE JIABJICHUS ra3a MPU €ro HArpeBaHUU B 3aKPBITOM COCYJE, CBA3b MEXKIY
napaMeTpaMHi COCTOSHHUA Ta3a B HM3O0MIPOIECCaX, JICKTPU3ALMS TEJ, B3aUMOJCHCTBUE
3apsiJIoB;

OMKCHIBATh MEXAaHWYECKOE JBIDKCHHE, WCIONB3ysl (PU3MUECKHE BEIMYUHBI:
KOOpJIMHATa, MyTh, NEPEMENIEHUE, CKOPOCTh, YCKOPEHHUE, Macca TEJa, CUJIA, UMITYJIbC
Tella, KUHETHYEeCKas JHEpPrus, TIMOTCHIMAIbHAs DSHEpPrus, MeXaHudeckas paborTa,
MeXaHW4YecKasi MOIIIHOCTh; IIPU OMUCAHUM MPABUIBLHO TPAKTOBATh (PU3MUECKUN CMBICI
UCIIOJIb3YeMBIX BEJIMYMH, WX O0O3HAYCHUS W EAWHHIBI, HAXOAUTH (OpMYyIIbI,
CBSI3BIBAIONINE JAHHYIO (PU3UUECKYIO BEIMUHUHY C IPYTUMH BEIIMUYNHAMU;

ONKMCHIBATh W3YYEHHBIC TEIUIOBBIE CBOKMCTBA TEJI U TEIUIOBBIC SIBIICHUS, UCIIOJIb3YS
(bu3ryecKre BEIMYMHBI: JIaBJICHUE ra3a, TeMIepaTypa, CpeIHsIs KUHETHYeCKash SHePrus
Xa0THYECKOIO0  JABWKCHHS MOJIEKYJ, CPEIHEKBAApATUYHASI CKOPOCTh  MOJIEKYJI,
KOJIMYECTBO TEIUIOThI, BHYTPEHHSsI SHEprusi, pabora rasza, Kod(Q(UIMEHT MOJIE3HOTO
JNEUCTBUSL TEIJIOBOTO JBUTATEIIsl; NP OMKMCAHUU TMPABWIBHO TPAKTOBATh (PU3MUECKUI
CMBICJI HCIIOJB3YEeMbIX BEJIWYWH, UX OOO3HAYCHHUS M €IUHUIIBI, HAXOIUTh (HOPMYIIHI,
CBSI3BIBAOIIUE JAHHYIO (PU3HYECKYIO BEIMUMHY C IPYTUMH BEIIMUHUHAM;

OIUCBHIBATh M3YUYECHHBIC JJIEKTPUUECKUE CBOWCTBA BEIIECTBA U JJICKTPUUYECKUE
SBJCHUS (TPOLIECCHI), MCMOJIb3Ys (PU3MYECKUE BEIUYUHBI JJICKTPUUYECKUM 3apsij,
AJIEKTPUYECKOE T0JIE, HAPSHKEHHOCTD TOJISI, MMOTEHIMAJ, Pa3HOCTh MOTEHIMAJIOB; TIPU
OTIMCAaHUU TPABHIBHO TPAKTOBAaTh (PU3MYECKHUN CMBICI HCIIOJIB3YEMBIX BEJIIMUMH, WX
0003HAYCHUS W CIWHHUIIBI, YKa3bIBaTh (POPMYJIbI, CBSI3BIBAIONINEC JTAHHYIO (PU3HUECKYIO
BEJIMYMHY C APYTUMU BEIIMYMHAMM;

aHaIM3UpOBaTh (UBUYECKHE TMPOIECChl W SBJICHUS, HCHONB3YS (PU3UUYECKUEC
3aKOHBI M IPUHLIMIBL: 3aKOH BCeMUPHOTo TsArotenus, [, I1 u 11l 3akonsr HetoTOHA, 3aK0H
COXpPaHEHUS] MEXAHMYECKOW DSHEPruM, 3aKOH COXPAHEHUS HWMITYJIbCa, MPUHLIMIT
CYIIEpNO3UIIMM CWJI, TPUHLMUII PABHONPABHUS HHEPUUAIBHBIX CHUCTEM OTCYETA,
MOJICKYJISIPHO-KMHETUUECKYIO TEOPHUIO CTPOEHHUS BEIIECTBA, T'a30BBbIE€ 3aKOHBI, CBS3b
CpeaHel KHWHETUYECKOM SHEPruu TEIUIOBOTO JBIXKCHHUS MOJICKYJ C aOCOIIOTHOM
TEMIIEpATYypPOM, NEPBbIM 3aKOH TEPMOJAMHAMHUKH, 3aKOH COXPAHEHUS SIIEKTPUUYECKOTO
3apsna, 3akoH KyioHa, mpu 3TOM pa3iuydarh CIOBECHYIO (DOPMYIHPOBKY 3aKOHA, €TO
MaTeMaTU4YeCKOEe BBIPAKEHUE U YCIIOBUS (TPaHUIIBI, 00JIaCTH ) MPUMEHUMOCTH;

OOBSICHATH OCHOBHBIC TMPUHILMUINBI JEUCTBUS MAIUH, MPUOOPOB U TEXHUUYECKUX
YCTPOMCTB; pa3iuyarh YCIOBHS WX OE30MAaCHOTO0 HCIIOJh30BaHUS B TOBCEIHEBHOM
YKU3HU;

BBITIOJTHSTH AKCIIEPUMEHTHI 110 UCCIIEAOBAHHUIO (PU3NYECKUX SIBICHHUA U MPOIIECCOB
C WCIOJIb30BAHHEM MPSIMBIX U KOCBEHHBIX H3MEpPEHUM, MPU 3TOM (HOPMYIUPOBATh
npoOJjieMy/3ajady M THUIIOTE3y Y4eOHOTro SKCIEPUMEHTa, CcOOHMpaTh YCTAHOBKY W3
PEAJI0KEHHOTO 000PYI0BaHUS, TIPOBOJIUTD OMBIT U (HOPMYJIUPOBATH BHIBOJIBI;



OCYILECTBIISATh MPSIMbIE U KOCBEHHbIE U3MEPEHNS (PU3NYECKUX BEJIIMYMH, IPU ITOM
BbIOMpaTh ONTUMAJIBHBII CHOCOO WM3MEPEHUsT U HCIIOJIb30BATH W3BECTHBIE METO[IBI
OLIEHKH NOTPEIIHOCTEN U3MEPEHNUH;

MCCIIEIOBATh 3aBUCUMOCTH MEXy (PU3MUECKUMU BEIMYMHAMH C UCTIOJIB30BaHUEM
NPSIMBIX U3MEPEHUi, TPU ITOM KOHCTPYHUPOBATh YCTaHOBKY, (DUKCHPOBATh PE3yIbTaThI
HOJyYEHHOW 3aBUCUMOCTU (PU3MYECKUX BEJIMYMH B BHUJE TaOIMI M IpadUKOB, J€1aTh
BBIBO/JIbI [10 pE3yJIbTaTaM UCCIIEJOBaHMS;

coOmofarh mpaBuia 0€30MacHOro TpyAa MpH MPOBEACHUH HCCIEIOBAaHUI B
pamMKax y4yeOHOro 3KCIepUMEHTa, Y4YeOHO-HCCIIEOBATEICKOM W  MPOEKTHOMN
NESATENBHOCTH C HCIOJIb30BAHUEM HW3MEPUTEIBHBIX YCTPOMCTB W J1a0OpPaTOPHOTO
000py10BaHUS;

pemarh pacy€THBIE 3a/1a4d C SBHO 3a/IaHHOM (PU3MUECKON MOJEINbI0, UCIOJB3YS
(¢u3nUecKkue 3aKOHBl W TMPUHLMUIIBI, HA OCHOBE aHAJIM3a YCJIOBHUS 3a/Jaud BBIOUPATH
(U3MYECKYI0 MOJENb, BBIIETATh (PU3NYECKHE BEIUYMHBI U (OPMYJIbl, HEOOXOIUMBIE
JUIsL €€ peleHus, IPOBOJUTE PACUYEThI U OLIEHUBATh PEAIBHOCTD NOJIYYEHHOTO 3HAUCHUS
(bu3NYECKOIl BETNYHHBI;

pemiaTh KadeCTBEHHBIE 3aJaud: BBICTPAUBATh JIOTUYECKH HEIPOTHUBOPEUUBYIO
LEMOYKY PACCYXICHUH C ONOpOM Ha M3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(dbuznyeckue sBJICHUS;

UCIIOJb30BaTh NPU PELIEHUU YYEOHBIX 3a/lad COBPEMEHHbIE HH(pOPMAIMOHHBIE
TEXHOJIOTUM JUIsl TIOMCKA, CTPYKTYpUPOBAaHHUS, HHTEPIPETALUMU U IPEICTaBICHUS
y4eOHOM M  Hay4HO-TIOMYJSpHOM HMH(OpManuu, MOJYYEHHOHM M3  pas3IMYHBIX
MCTOYHHUKOB, KpUTUUECKHU aHAIM3UPOBATh MOJYy4aeMYI0 HH(pOpMaLuIo;

MPUBOANTH MPUMEPHI BKJIAJa POCCHUMCKUX W 3apyOekKHBIX YUYEHBIX-(DU3UKOB B
pa3BUTHE HayKH, OOBSICHEHHE MPOLIECCOB OKPYKAIOLIEI0 MUPA, B Pa3BUTHE TEXHUKU U
TEXHOJIOTHUH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3MKE B MOBCEAHEBHOM MKU3HU IS
oOecrieueHuss O€30MAaCHOCTUM TMpU OOpalieHuu ¢ M[OpudopaMud M TEXHHUUYECKUMU
yCTpOMCTBaMH, HJIsi COXpPaHEHHsI 30POBbS U COOJIIOEHUS HOPM HKOJIOTUYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CpEJIE;

paboTaTh B TPYIIIE C BHIIOTHEHUEM PA3IUYHbBIX COI[MAIBHBIX POJIEH, MIIaHUPOBAThH
paboTy Trpynmbl, palMOHAIBHO pACHpENeNaTh OOSI3aHHOCTH M IUJIAHUPOBATh
JEeSATEIbHOCTh B HECTAHAAPTHBIX CUTYyAIlUsAX, aJIEKBATHO OLIEHUWBATH BKJIAJ KaXIOr0 W3
YYaCTHUKOB TPYMIIbI B pELICHUE pacCMaTpUBaeMOil MpoOIeMbl.

K konmy obyuenuss B 11 kijiacce mpeaMeTHbIE pe3yibTaThl HA 0a30BOM ypOBHE
JOJKHBI OTPakaTh CHOPMUPOBAHHOCTD Y OOYUAIOLIUXCS YMEHUIM:

JEMOHCTPUPOBaTh Ha MpHUMEpax poib U MeCTO (U3MKU B (POpMHUPOBAHUU
COBPEMEHHOM Hay4YHOM KapTHUHbBl MHUpPA, B Ppa3BUTUH COBPEMEHHON TEXHUKH U



TEXHOJIOTHI, B TPAKTUYECKON MAEATENBHOCTU JIOJEH, UEIOCTHOCTh W €IUHCTBO
(bu3MYecKO KapTUHBI MUPA;

YUUTHIBATh TPAHUIIBI MPUMEHEHHS U3YyYEHHBIX (DU3NYECKUX MOJIENeil: TOYSUHbIN
ANEKTPUUYECKUN 3apsl, JIyd CBETa, TOUCUHbI UCTOYHUK CBETA, siACPHAs MOJENIb aTOMa,
HYKJIOHHAsI MOJIeJThb aTOMHOTO si/Ipa TPH PEIICHUH (PU3NYECKHUX 3a]1a4;

pacno3HaBath (PU3WYECKUE SBJICHUS (IIPOLIECCHl) M OOBSICHATH HUX HA OCHOBE
3aKOHOB AJICKTPOJMHAMUKM W KBAaHTOBOM (PU3MKH: 3JIEKTpUUecKash MPOBOJUMOCTD,
TEIUIOBOE, CBETOBOE, XWMHUYECKOE, MArHUTHOE JCHCTBUS TOKa, B3aUMOJCICTBUE
MAarHUTOB, AJIEKTPOMArHuTHas UHIYKIHS, JEUCTBUE MAarHUTHOTO TMOJIs HA MPOBOJHUK C
TOKOM W JBWXKYIIMICS  3apsii, DJICKTPOMAarHUTHbIE KOJICOAHUST W  BOJIHBI,
MPSIMOJIMHEMHOE PACTIPOCTPAHEHHUE CBETA, OTPAXKEHUE, MPeIOMIICHHE, HHTEephEpEeHITHS,
mudpakiuus W TMOJsSpHU3alvs CBETa, JTUCIEpPCUsi CBeTa, (hoTodNeKTpudeckuil 3¢ exT
(boToaddexT), cBeTOBOE AaBiICHWE, BO3ZHHUKHOBEHHE JIMHEHMYATOrO CIEKTpa aroma
BOJIOPO/Ia, €CTECTBEHHASI M HICKYCCTBEHHAs PaIMOaKTUBHOCTD;

OMKCHIBATH HM3YYCHHBbIC CBOMCTBA BeElIeCTBA (DJIEKTPUYECKHUE, MATHUTHBIE,
ONTUYECKHE, IECKTPUUYECKYIO MPOBOJUMOCTh PA3NMUYHBIX CPEA) U AJIEKTPOMATHUTHBIC
ABJICHUS! (TIPOIECCHI), UCTIONB3YS (PU3UUECKUE BEIMUYMHBI: DJIEKTPUUYECKUM 3apsij, cuiia
TOKa, OJJICKTPUYECKOE HamNpshKEHUEe, JJIEKTPUUECKOE COMPOTHUBJICHUE, Pa3HOCTh
MOTEHIIMAJIOB, AJEKTPOABIDKYIAs CHUJia, padoTa TOKA, MHIYKIMS MarHUTHOTO TOJIf,
cuna Ammnepa, cuna JlopeHia, ”HAYKTUBHOCTh KaTYyIIKH, SHEPTUs SJEKTPUUECKOTO U
MarHuTHOTO TOJIeH, MePHoJl M YacToTa KojeOaHuil B KojaeOaTeIbHOM KOHTYpE, 3apsia U
CHUJa TOKa B MPOLECCE TapMOHMYECKUX 3JIEKTPOMATHUTHBIX KojeOaHuil, (hoKycHoe
pacCcTOsiHME W OINTHYeCKas Cujla JIMH3bL, MNpPU OMUCAHUM TPaBUIBHO TPAKTOBATH
(bU3UYECKUl CMBICI UCTIOIB3YEMbIX BEJIMUMH, UX 0003HAUCHUS U €IUHUIIbI, YKA3hIBATh
(hopMyIIbI, CBSI3BIBAIOIINE JAaHHYIO (PU3HUECKYIO BEJIMUUHY C IPYTUMU BEIMUYNHAMU;

OMKCHIBATh M3YUYEHHBIC KBAHTOBBIC SIBIICHUS W TMPOIECCHI, UCMONIBb3Ys (pr3nyeckue
BEJIMYUHBI: CKOPOCThb JJEKTPOMArHUTHBIX BOJH, JJIMHA BOJIHBI M 4YacTOTa CBETa,
SHEPrusi U UMITYJIbC (OTOHA, TIEPUO/] MOTypaciaaa, YHEPTUsl CBSA3U aTOMHBIX siiep, TIPU
OMHCAHUM TPABUILHO TPAKTOBATh (PM3MUECKUN CMBICI HCIOJIb3yeMbIX BEJIMYHMH, WX
0003HauEHUS W €AVMHUIII, YKAa3bIBaTh (DOPMYIIbI, CBS3BIBAIOIINE TAHHYIO (PU3HUECKYIO
BEJIMYMHY C JPYTUMU BEIUYMHAMHE, BBIYUCIISTH 3HaUeHUE (DU3UUECKON BEIIMUNHBI,

aHaJIM3UpoBaTh (UBUYECKHE TMPOIECChl W SIBJICHUS, HCHONB3Ys (PU3UUYECKUE
3aKOHbI W TPUHIUIBL 3akoH OMma, 3aKOHBI IOCIEIO0BATEIBHOIO M MapaJlieIbHOTO
COCAMHEHUS TMPOBOJHHMKOB, 3aKOH J[xoyns—JIeHma, 3akoH 3JIEKTPOMArHUTHOM
WHJYKIUU, 3aKOH NPSMOJIMHEHHOIO paclpOCTPAaHEHHUsI CBETa, 3aKOHbI OTPAXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUSI CBETA, ypaBHEHUE DiHIITeWHA 171 hoTodPdekTa, 3aKoH
COXpaHEHUs DHEPrHM, 3aKOH COXPAaHEHHUsS  MMITYJIbCa, 3aKOH  COXpPaHEHMUS
AIEKTPUUECKOTO 3apsjia, 3aKOH COXPAHEHHs] MacCOBOI0 YKCIIa, mocTynarsl bopa, 3akoH



PaAMOAaKTUBHOTO paciaia, Ipu 3TOM pa3anudarh CIOBECHYIO (DOPMYIHUPOBKY 3aKOHA, €ro
MaTEMaTUYECKOE BhIPAKEHUE U YCIOBUSA (TpaHULIbl, 007aCTH) MPUMEHUMOCTH;

OMpeeNsATh HaIlpaBJICHUE BEKTOpa MHAYKIIMM MArHUTHOTO TIOJSi MPOBOJHHKA C
TOKOM, CHJIbl AMriepa u cuiibl JIopeHia;

CTPOUTH U OIHUCHIBATh HM300paXKEHHE, CO3AABAEMOE IIOCKUM 3€pKaJIOM, TOHKOM
JIMH30M;

BBITIOJIHATH KCIIEPUMEHTHI TI0 UCCIIEI0BAHUIO (DU3UYECKUX SBJICHUN U MPOLIECCOB
C HCIOJIb30BAHHMEM TMPSMBIX M KOCBEHHBIX H3MEpPEHHUi: NMpH 3TOM (OPMYyIHPOBATH
npoOjemy/3agady W THUIOTE3y YYeOHOro SKCIEpUMEHTa, COOMpaTh YCTAHOBKY W3
MPEAI0KEHHOTO0 000pyI0BAHHUS, IPOBOAUTH ONBIT U (DOPMYIUPOBATH BBIBOJIBI;

OCYIIECTBIISATh MPSIMbIE U KOCBEHHbIE U3MEPEHUS (PU3NYECKUX BEJIIMYHMH, IPU ITOM
BbIOMpaTh ONTHUMAJbHBIA CHOCOO WM3MEPEHUS U HCIOJIb30BATh W3BECTHBIE METO[bI
OLIEHKH MOTPEIIHOCTEN U3MEPEHU;

HCCJIEI0BATh 3aBUCUMOCTH (PU3MYECKHX BEIMYHMH C HMCIHOJb30BAHUEM MPAMBIX
U3MEpPEHUIl: TpU OSTOM KOHCTPYHPOBAaTh YCTAaHOBKY, (PUKCUPOBATh peE3yJbTaThl
MOJIyYEHHOM 3aBUCUMOCTH (PU3NYECKUX BEJIWYUH B BUJAE TaONMIl U IpaduKOB, JIenaTh
BBIBOJIBI 10 pE3yJIbTaTaM UCCIIEI0BAHNS;

coOyrofaTh TpaBWiia OE30MAaCHOTO TpyJda NpU NPOBEACHUU UCCIETOBAHUM B
paMKax y4yeOHOro »SKCHEpUMEHTa, Y4YeOHO-HCCIENOBATEIbCKO U  NPOEKTHOU
JESTeIbBHOCTU C MCIOJb30BAaHUEM H3MEPUTENBHBIX YCTPOMCTB U J1aDOpaTOPHOIO
000py10BaHUS;

pemiaTh pacy€THbIC 3aJlayd C SABHO 3aJJaHHOM (PU3MUYECKOW MOJEIbIO, WCIONb3Ys
¢u3nUecKkue 3aKOHBl W TMPUHLMUIIBI, HA OCHOBE aHAM3a YCJIOBHUS 3a/Jaud BbIOMPATH
(U3MYECKYI0 MOJENb, BBIIETATh (PU3NYECKHE BETUYMHBI U (HOPMYJIbl, HEOOXOIUMBIE
IUIsL €€ peleHus, IPOBOJUTH PACUETHI M OLIEHUBATh PEAJIBHOCTD MOJYYEHHOIO 3HAUCHUS
(hU3NIECKOM BEITUYMHBI,

pemiaTh KayecTBEHHbIE 3aJauyd: BBICTPAUBATH JIOTUYECKH HEMPOTUBOPEUUBYIO
LEMOYKY PACCYXICHUNH C ONOpOoM Ha U3Y4YEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYECKUE SBIICHHUS,

MCIIOJIb30BaTh NPU PEIICHUH Y4YEOHBIX 3a/lad COBPEMEHHbIE HH(POpPMAIMOHHBIE
TEXHOJIOTMM JUIsl TIOMCKA, CTPYKTYpUPOBAaHMUS, HHTEPIPETAlUd U MPEICTaBICHUS
y4eOHOM ¥  Hay4yHO-TIONMYJSpHOM HH(OpManMU, TMOJYYEHHOM M3  pas3IMYHBIX
MCTOYHHUKOB, KPUTUUECKH aHAIM3UPOBATh MOJYy4aeMylo HH(pOpMaIuio;

OOBSACHATh MPUHLUIBI IEHCTBUS MAIIMH, TPUOOPOB U TEXHUUYECKUX YCTPOICTB,
pa3ianyaTh yCIOBHs UX 0€30MaCHOTO MCTIOIb30BAHMS B IIOBCEAHEBHON KU3HU;

OPUBOJUTH TPHUMEPHI BKJIaJa POCCUUCKUX U 3apyOeKHBIX YUEHBIX-(DU3UKOB B
pa3BUTHE HAYKH, B O0OBSICHEHHE MTPOILIECCOB OKPYKAIOIIET0 MUPA, B Pa3BUTUE TEXHUKHU U
TEXHOJIOTHH;



UCIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (M3MKE B MOBCEAHEBHOM MKU3HU IS
oOecrieueHuss 0O€30MAaCHOCTU TMpU OOpalleHuu ¢ MNpudopaMud U TEXHUYECKUMHU
YCTPOMCTBAMHM, JJII COXPAHEHHUS 370POBbS M COOJIIOJEHUS HOPM HKOJIOTHYECKOTO
MOBEAECHUS B OKPYXKAIOLIEH CPEJIE;

paboTaTh B TPYMIIC C BHIMOTHEHUEM PA3TUYHBIX COMHMAIBHBIX POJICH, INTAHUPOBATH
paboTy Trpymmbl, pPaUOHAIBHO pacCHpeAesiiaTh OO0S3aHHOCTM U IUIAHUPOBATH
JESITEIbHOCTh B HECTAHAAPTHBIX CUTYyAIlUsX, aJIEKBATHO OLIEHUWBATh BKJIAJ KaXJ0ro W3
YYaCTHUKOB TPYIIIBI B PEIICHUE PACCMATPUBAEMOM MTPOOJIEMBI.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJTIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uugpoBbie
Ne i/ P Kourposbnble IIpakTHyeckue (upp )
NMPOrpaMMblI Bcero odpa3oBaTebHbIE
padoTshI padoThI
pecypchbl
Paznen 1. DU3UKA U METO/JIbI HAYYHOI'O ITIO3HAHUSA
bubnunoreka LIOK
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/7FALbf72
Hroro no pazneny 2
Paznen 2. MEXAHUKA
bubnuoreka [{OK
21 Kunewarika > 1 https://m.edsoo.ru/7f41bf72
bu6nmorexa LIOK
22 Huramiia ! 1 https://m.edsoo.ru/7f41bf72
bu6nunorexa LIOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no pasneny 18
Pa3nen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 9 bubnmnoreka [JOK
' TEOpHU https://m.edso0.ru/7f41bf72
bubnunorexa LIOK
3.2 OCHOBBI TEPMOMHAMHKH 10 3 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 1 1 bubmuorexa [IOK

®dazoBbIe Nepexoabl

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



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

Uroro no pazneny 24
Paznen 4. JIEKTPOJINHAMUKA
bubnunorexa LIOK
41 MCKTPOCTATHKA 10 3 https://m.eds00.ru/7f41bf72
[TocTostHHBIN 2neKTpuYecKuid TOK. Toku B bubmmoreka [JOK
4.2 12 3
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Uroro no pazneny 22
PesepBHOE Bpems 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 68 15



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne /i P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmbl Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznea 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUS U BOJIHbBI
51 MexaHn4ecKkue U 3JIEKTPOMarHuTHbIE 9 2 bubnmnoreka [JOK
' KoJIeOaHusI https://m.edso0.ru/7f41c97¢
99 MexaHU4YeCcKHe U DJIEKTPOMArHUTHBIE 5 1 1 bubnnorexka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 1 3 https://m.edsoo.ru/7f41c97¢c
Uroro no pazneny 24
Pa3znen 3. OCHOBBI CIIEIITMAJIBHOM TEOPUU OTHOCUTEJBHOCTH
OCHOBHI CTIEITUATBHON TEOPUHU bubnuoteka [JOK
3.1 4 1
OTHOCHUTEIIBHOCTH https://m.edso0.ru/7f41c97c
Uroro no pazueny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
. bubmuorexa [JOK
4.1 1
IICMEHTEI KBAHTOBOH ONTHKH 6 https://m.edso0.ru/7f41c97c
4.2 Ctpoenue aToma 4 1 bubnnorexa [JOK



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

https://m.edsoo.ru/7f41c97c
bubmuoreka [JOK

43 ATOMIHOE 51pO > 2 https://m.edsoo.ru/7f41c97c
Hroro no pazueny 15
Paznen 5. 9JIEMEHTBI ACTPOHOMUU U ACTPODOU3UKHA

5.1 DJIEMEHTHI aCTPOHOMHUU U aCTPOPHU3NKH 7 2 ngj;ﬁf;i?ﬁﬁ £41c97c
Htoro no pazneny 7
Pa3nen 6. OBOBIIAIOUIEE TIOBTOPEHUE

6.1 O6o0maro1iee NTOBTOPEHHE 4 4 ngjﬁ;f;igﬁﬁ £41c97c
Htoro no pazneny 4
PesepBHOE Bpems 3
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 20



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

HOYPOYHOE IINTAHUPOBAHHUE

10 KUIIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoka KonrTpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoTsbI
pecypcsbl
1 ®dusuka — Hayka o npupozae. Hayunsie 1 bubnnorexa [JOK
METO/1bI ITIO3HAHUSI OKPYKAIOLIEro MUpa https://m.edsoo.ru/ff0c32e2
Ponb u mecTo pusuku B popmMupoBaHUU
2 COBpPEMEHHOM i)a HOI1 K(z sl/IHII; MHUpa, B 1 buomorexa LIOK
p . yi P up ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIbHOCTHU JIIOIeH
Mexanunueckoe aBuxeHne. OTHOCUTEIBHOCTh
3 MEXaHUYEeCKOTOo ABMxKeHus. [lepemenienune 1 buomiorexa LIOK
P ’ https://m.edso00.ru/ff0c3508
CKOPOCTb, YCKOPEHHUE
4 PaBHOMEpHOE NPAMOIIMHENHOE JBUKEHUE 1 brbmmorexa LTOK
p P A https://m.edso0.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHENHOE 1 1 bubmmnoreka HOK
JIBUJKCHHE https://m.edsoo.ru/ff0c372e
6 CBoOonHOe majeHne. Y CKopeHue 1 bubnnorexa [JOK
¢BOOOIHOTO MaEHNUSA https://m.edsoo.ru/ff0c39cc
7 KpuBonuneiinoe npuxenue. [[Buxenue 1 bu6muoreka [JOK
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[TpuHIIMTT OTHOCUTENBLHOCTH [ amuies.
8 HNuepnmansable cucTeMsl oTcuera. [lepBrrit 1 bubmorexa HOK
p -Hep https://m.edsoo.ru/ff0c3be8
3akoH HproToHa
9 Macca tena. Cuna. [Ipunnun cynepno3unuu 1 bubnmnorexa [JOK

cui. Bropoi 3akon HerotoHa st

https://m.edsoo.ru/ff0c3be8



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

MaTEepUAIbHON TOUKHU

Tpetuii 3akoH HeroTOHA 1719 MaTepUaIbHbIX

bu6nmorexa [IOK

10
TOYEK https://m.edsoo.ru/ff0c3be8
3aKoH BCEMUPHOTO TsAroreHus. Cuia bubmmoreka [JOK
11
TsbKecTH. [lepBast kocMHUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubnunorexa LIOK
12 Cuna octu. 3akoH ['yka. Bec Tena
yupyr YK https://m.edsoo.ru/ff0c3el18
Cuina tpenus. Koapdunuent tpenus. Cuna
13 cor O;I;IBHSHHH i qI?;LBI/I)KeHI/II/II) Tena B bubmmorexa [JOK
p p https://m.edsoo.ru/ff0c3f76
KUJKOCTU WM ra3e
[ToctynarensHoe U BpalaTelbHOE TBUKEHUE
14 a0CoOJIIOTHO TBEPOTO Tesia. MOMEHT CHUIIBIL. bubmmoreka [JOK
ILiievo cunel. YciioBust paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMIynbce cuibl. 3akoH bubmuoreka [IOK
COXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKCHHC
PaGota u motHOCTh cuibl. Kunetndeckas
16 sHeprus MmarepuanbHol Touku. Teopema 00 bubmmorexa [IOK
P P o p https://m.edsoo.ru/ff0c4502
W3MEHECHUY KHHETUYECKOW YHEPTUU
[MotenumansHas sueprus. [loreHnuanbHas
17 SHEPrus ynpyro aepopMupoOBaHHON bubmmoreka [JOK
npykuHbl. [loTeHnManbHas sHeprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MOBEPXHOCTH 3eMIIN
[ToTeHnManbHbBIC U HEMOTEHIIUATBHBIE CHUITBI.
but6mmoreka [IOK
18 CBs13b pabOTHI HEMTOTEHIIMATIBHBIX CHII C

H3MEHEHHEM MEXaHHUIECKOM OHEPIrun

https://m.edsoo.ru/ff0c478c



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
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CHCTEMBI TeJI. 3aKOH COXpPaHCHUA
MEXaHU4YeCKOM OHCPIrun

19

JlaboparopHuas pabota «lccienoBanue CBSI3U

paboThI CUJIBI C U3MEHEHUEM MEXaHUYECKON
SHEPIUH Tejla Ha IIPUMEPE PACTSHKCHUS
PE3UHOBOIO JKI'yTa»

20

21

22

Kontponbhas pabota no teme «Knnemartuka.

Junamuka. 3aKOHbI COXpaHEHUSI B
MEXaHUKE»

OcHOBHBIE TIOJIO’KEHUST MOJIEKYJISIPHO-
KUHETHYECKOU Teopuu. bpoyHOBCKOE
neuxenue. Audpdysus

XapakTep JABUKEHUS U B3aUMOICHCTBUS
YyacTull BeuiecTBa. Moiesin CTpOeHUs ra3oB,
JKUJIKOCTEN U TBEPJIBIX TEI

bub6nmoreka [IOK
https://m.edsoo.ru/ff0c4b74

bubmuoreka [{OK
https://m.edsoo.ru/ffOc4dc2

23

Macca monekyn. KonnuecTBo BemiecTsa.
ITocrosannas ABoraapo

24

25

TermoBoe paBHOBecue. Temneparypa u e€
n3mepenue. [llkana remneparyp Llenscus

HNneanpueri raz 8 MKT. OcHoBHOE
ypaBHeHne MKT

bubmmoteka IIOK
https://m.edsoo.ru/ffOc4fde

26

AGcomoTHas TemrepaTypa Kak Mepa cpeiHein

KMHETUYECKOW SHEPTUH JIBUKEHUS MOJIEKYII.
VYpasuenue Menzeneesa-Knaneiipona

but6mmorexa [IOK
https://m.edsoo.ru/ffOc511e

27

28

3akon JlambToHa. ['a30BbIe 3aKOHBI
JlaboparopHas pabota «lccnenoBanue

3aBUCHUMOCTHU MCIKAY MMapaMCTpaMn
COCTOSHUA pa3pCKCHHOIO Ira3a»



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

H3ompornecchl B ueaabHOM ra3e u ux

29 rpadudeckoe npeacrapieHue. KontpoabHas buomorexa LIOK
P pet ' p https://m.edsoo.ru/ff0c570e
pabora
BryTpeHnHss dHeprus TepMOAMHAMAYECKOU
30 CUCTEMBI U CTIOCOOBI €€ N3MEHEHUS. bubmmoreka [JOK
KomuuectBo TemnoTs! u padora. Buyrpenuss https://m.edsoo.ru/ff0c5952
SHEPrusi OJTHOATOMHOTO UJCAIIBLHOTO Ta3a
bubnunoreka LIOK
31 B
HABL TEIITONEpEAATH https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTb BELLIECTBA.
32 KonunuecTBo TemnoTel npu Temionepeaaye buomiorexa LIOK
. P P ' https://m.edsoo.ru/ff0c5¢c36
AnmabaTHBIN mporecc
33 [IepBblil 3aKOH TEPMOJUHAMUKH U €T0 bubnuorexa [IOK
IIPUMEHEHHE K U30IpolLeccaM https://m.edsoo.ru/ff0c5efc
34 HeoGpatumocTs npoieccoB B IpUpoe. bubmmnoreka HOK
Bropoii 3ak0H TepMOIMHAMUKHU https://m.edsoo.ru/ff0c6230
35 ITpunnun nevicrBus u KI1/] TerutoBoi bubmmoteka IIOK
MalIuHbI https://m.edso0.ru/ff0c600a
36 Hukn Kapuo u ero KITJ{
37 DKoJornyeckre npoodaeMbl TEIIOHEPTeTHKU
38 O6o06matomuii ypok «MonexynspHas bubnnorexa [JOK
¢uzuka. OCHOBBI TEPMOIUHAMUKI https://m.edso00.ru/ff0c6938
KonTtponbHas pabora o Teme
39 «MonexynsipHas ¢puznka. OCHOBBI bromrorexa LIOK
YA ' https://m.edsoo.ru/ff0c6a50
TEPMOIUHAMUKI
40 [TapooOpa3oBaHue U KOHIEHCALINS. bu6muoreka [JOK
Hcnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOIIOTHAS M OTHOCHUTENLHAS BJIAXKHOCTD but6mmoreka [IOK



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
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https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
https://m.edsoo.ru/ff0c63b6

BOo31yxa. HaceleHnslii nap

https://m.edsoo.ru/ff0c64d8

Teépnoe Teno. Kpucramiunueckue u
amop(HbIe Tela. AHU30TPOIUS CBOMCTB

bubnmmoreka [IOK

42
KpUCTALIOB. JKHIKHE KPUCTAILIBIL. https://m.edso0.ru/ff0c65f0
CoBpeMeHHbIE MaTepUalIbl
43 [InaBienue u kpuctauM3auus. Y geibHas bubnmnoreka HOK
terytoTa riaBneHus. Cyoaumanus https://m.edsoo.ru/ff0c6708
bubnuoreka [{OK
44 K o
OHTPOTIRHAT pabota https://m.edsoo.ru/ff0c6820
45 OnekTpu3zanus Ten. DIEKTPUUECKUH 3aps. bubmmoreka [JOK
JIBa BuJa AIIEKTPUUECKUX 3apsiIOB https://m.edsoo.ru/ffOc6bcc
IIpoBOAHMKH, TUIIEKTPUKH U
46 H(I))JI OBOJIHUKHU 3a1f(r))H COXpaHEHUS bubmorexa HOK
YHpOBOZ ) P https://m.edsoo.ru/ff0c6bcc
3JICKTPUYECKOTO 3apsijia
47 B3aumopeiictBue 3apsnoB. 3akoH Kyona. bubnmorexa LIOK
To4deuHsIil IIEKTPUYECKHN 3apsiy https://m.edsoo.ru/ff0c6ced
Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIA.
48 ITpuHIIAN CYIIEPITO3UIINH IIESKTPHUSCKUX bubmorexa LHOK
p VH yrep H . p https://m.edsoo.ru/ffOc6df2
nosiei. JIuHum HanpsKEHHOCTH
49 Pabora cnit anekTpocTaTuYecKoro mods. bubmmnoreka HOK
ITorenmuan. Pa3HOoCTh MOTEHIIUATIOB https://m.edsoo.ru/ffOc6f00
I[TpoBOAHUKH U TUDIEKTPUKH B
50 3J'IpeKT J(I)CTaTI/IqeiKOM noljie bubmorexa [JOK
P ) https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bubnunorexa LIOK
51 OnexTpoéMrocts. KoHaencaro
HICKTPOCMIOCTD HeHcatop https://m.edsoo.ru/ff0c7126
59 DIeKTPOEMKOCTD IIIOCKOTO KOHJIEHCATOPA. bubnmnorexa [JOK

DHeprus 3apsKEeHHOr0 KOHEHCcaTopa

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

53

JlabopaTtopHast padota "H3mepenue
3JIEKTPOEMKOCTH KOHAEHcaTopa"

54

[IpuHUMI nEelCTBUS U IPUMEHEHUE
KOHJICHCAaTOPOB, KOITMPOBAJIBLHOIO armapara,
CTPYHMHOTO MPUHTEPA. DIIEKTPOCTATUUECKAS
3amuTa. 3a3eMJICHHE IEKTPOIpUOOpOB

55

56

57

DJIEKTPUUYECKUI TOK, YCIOBHUS €T0
cymectBoBanusl. [locrosunsiii Tok. Cuia
toka. Hanpsixenue. ConpoTuBienue. 3aKoH
OmMa jy1st yyacTka Lenu

[TocnenoBarenbHOE, TAPAILICIIEHOE,
CMEIIIAaHHOE COCIMHEHHE TIPOBOTHUKOB.
JlaGopaTtopHast pabora «3yuenue
CMEIIAHHOTO COSAMHCHHUS PE3UCTOPOBY

PaboTa 1 MOLTHOCTH 3IEKTPHUUECKOTO TOKA.
3akoH [/[xoynsa-JIeHna

bubmuoreka [IOK
https://m.edsoo.ru/ffOc74f0

bu6nmorexa LIOK
https://m.edsoo.ru/ff0c7838

58

59

3axon OMa 715 OJTHOM (3aMKHYTOM)

BHGKTqueCKOﬁ ICIIN. KOpOTKOG 3aMbIKaHHUC.

JlaGopatopHas pabota «3mepenue 2/1C
UCTOYHHKA TOKA U €r0 BHYTPEHHET O
COIIPOTHUBIICHUS

OneKTpOHHas TPOBOAUMOCTb TBEPIBIX
METAJIJIOB. 3aBUCUMOCTb CONIPOTHUBIICHUS
METAJIJIOB OT TEMIIEPATYPBHI.
CBepxnpoBOANMOCTb

bu6mmoteka IIOK
https://m.edsoo.ru/ff0c7ae0

60

DIIeKTpUYECKUI TOK B Bakyyme. CBoKcTBa
3JIEKTPOHHBIX ITyYKOB

61

[ToympoBOTHUKH, X COOCTBEHHAS U

bu6nunorexa LIOK
https://m.edsoo.ru/ff0c84ae



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c84ae

puMecHas posoaumocts. CBolicTBa p—N-
nepexo/a. [lomynpoBogHIKOBBIE TPHUOOPHI

DNEKTPUYECKUM TOK B PaCTBOPAX U

paciaBax 3JIEKTPOJIUTOB. bubnmnoreka HOK
62 1
DIIEKTPOIUTHYECKAS JUCCOLIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEKTPOIHN3
DJIEKTPUUYECKUI TOK B Ta3ax.
. . bub6nmoreka [IOK
63 CaMOCTOSATEIbHBIA U HECAMOCTOSATEIIHHBIN 1
https://m.edsoo.ru/ff0c84ae
pazpsa. Monnus. [1na3ma
DnekTpuueckue mprudopbl U YCTPOMCTBA U UX
64 i aKTquCIcoe i IEMGHSHI/IC yH IE:.BI/IJ'Ia 1 bubmmorexa [JOK
P P P https://m.edsoo.ru/ffoc86fc
TEXHHUKHU 0€3011acCHOCTU
. bubnuoreka [IOK
65 O0606manmui ypok «IeKTPoInHAMUKA» 1 1 https://m.edsoo.ru/ff0c88be
KonTponbHas pabota mo Teme
66 «Qnekrpocraruka. [IocTosHHBIM 1 bubmuoreka [IOK
JJIEKTPUYECKUN TOK. TOKH B pa3san4HbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
PesepBHblit ypok. KonTposbHas paboTa 1o bubmmnoreka HOK
67 1
Teme "DIEeKTpoAMHAMUKA" https://m.edsoo.ru/ff0c8c56
68 PesepBHblil ypok. O6001maromuii ypok no 1 bubmuoteka [IOK
temam 10 knacca https://m.edsoo.ru/ffOc8f6c
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68 15



https://m.edsoo.ru/ff0c82ba
https://m.edsoo.ru/ff0c84ae
https://m.edsoo.ru/ff0c86fc
https://m.edsoo.ru/ff0c88be
https://m.edsoo.ru/ff0c8a8a
https://m.edsoo.ru/ff0c8c56
https://m.edsoo.ru/ff0c8f6c

11 KIIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
Ne uudgponbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl

[TocTosiHHBIE MAarHUTBI U UX

1 B3aumoieiictBue. MarautHoe nosie. Bektop 1 bubmuorexa [JOK
MAarHUTHOM MHIAYKUHUH. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHYKIAH
MarauTtHoe 1nosje NpoBOJHUKA C TOKOM.

2 OmnsIT OpcTena. BzauMmoneiicteue 1 Bubmorexa ITOK

P i https://m.edsoo.ru/ff0c98fe

MIPOBOJHHUKOB C TOKOM

3 JlaboparopHas pabora «/3yuenue 1 1 bubmmoreka [JOK
MAarHUTHOTO IOJIA KaTYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C

4 tokoM. Cmita Ammnepa. Jlabopatopuas pabora 1 1 bubnmnorexa [JOK
«HMccnenoBanne qeUCTBHS IOCTOSSTHHOTO https://m.edsoo.ru/ff0c9ac0
MarHuTa Ha PaMKy ¢ TOKOM»
JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 BHOK cs1 3apshKeHHYo yacTuiry. Cuna 1 bubmmorexa [TOK
ABIDIYTIYIO p o my https://m.edsoo.ru/ff0c9df4
Jlopenua. Pabora cunsl JlopeHua
DOnexkTpomMarauTHas HHAyKIUs. [loTok

5 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMAarHUTHON
nHaykiuu dapanes

7 JlaGopatopnas pabora «MccnenoBanue 1 1 bubnnorexka [JOK

SIBJICHUA 3JICKTpOMar HUTHOM HHIAYKIIUW>

https://m.edsoo.ru/ff0cal50



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

NHayKTUBHOCTB. SIBI€HUE CAMOMHIYKIUH.
OJ1C caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
IIOJIS1 KaTYILIKH C TOKOM. DJIEKTPOMAarHuTHOE
rnoJsie

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

TexHuueckue ycTpoicTBa U UX IIPUMEHEHHUE:
IIOCTOSIHHBIE MATHUTBHI, 3JIEKTPOMArHuThl,
JJIEKTPOABUIaTENb, YCKOPUTEIIN
2JIEMEHTAPHBIX YaCTHL], UHIYKIIMOHHAs II€Yb

10

11

12

O6o6maromuii ypok «MarauTHoe modie.
3HeKTpOMaFHI/ITHa$I WHAYKIOUA»

KonTponbnas pabota no teme «MaruutHoe
noJie. DNeKTPOMarHuTHasE UHAYKIIHS)

CB0o0OOIHBIE MEXaHHUECKHE KOTeOaHusl.
I"apmonnueckue konedanus. YpaBHEeHUE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPTUU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcab82

bubmuorexa [JOK
https://m.edsoo.ru/ffOcad58

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcaf06

13

Jlaboparopnast pabota «MccnenoBanue
3aBHCHMOCTH TepH0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTU U MacChl
rpy3a»

14

KonebarenbHblit KOHTYp. CBOOOIHBIE
AJIEKTPOMAarHUTHbIE KOJeOaHus B UeabHOM
Kosie0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKIY
MEXaHUYECKUMH U JIEKTPOMArHUTHBIMH
KoJIeOaHUAMU

bu6mmorexa [IOK
https://m.edsoo.ru/ff0cb820

15

®opmymna TomcoHa. 3aKOH COXpaHEHHSI
SHEPTUH B HJICATHHOM KOJICOaTeIIbHOM
KOHTYpe

bu6mmorexa [IOK
https://m.edsoo.ru/ffOcb9c4



https://m.edsoo.ru/ff0ca600
https://m.edsoo.ru/ff0cab82
https://m.edsoo.ru/ff0cad58
https://m.edsoo.ru/ff0caf06
https://m.edsoo.ru/ff0cb820
https://m.edsoo.ru/ff0cb9c4

[IpencraBneHne 0 3aTyxXaroIUX KoJeOaHUsX.
BbIHYXIeHHBIE MEXaHUYECKHE KOJICOaHHUSI.

bubmuoreka [JOK

16 Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ff0cbb86
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI
Ilepemennsblii Tok. CUHYyCOUJAJIbHBIN
17 IIEpEMEHHBII TOK. MOILITHOCTh NIEPEMEHHOTO bubmumoreka [IOK
TOKa. AMIUIUTYJTHOE U JEHCTBYIOLIEE https://m.edsoo.ru/ffOcbd34
3HAa4YEeHUE CUJIbl TOKA U HAIIPSIKEHUS
18 Tpanchopmarop. [IpousBoacTBo, nepenava u
noTpe0IeHNE SICKTPUICCKON SHEPTHU
VY CTpoiCTBO U PAaKTUYECKOE TPUMEHEHHE
19 3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa bubmmorexa LIOK
N https://m.edsoo.ru/ffOcc324
[IEPEMEHHOTI0 TOKa, JTMHUN 3JIeKTponepeaayd
DKOJIOTHYEeCKHE PUCKU IIPU IIPOU3BOJICTBE
20 anekTposHeprun. KynbTypa ucnosib30BaHus
JIEKTPOIHEPIHH B TIOBCEAHEBHON KU3HU
MexaHuuyeckre BOJIHBI, YCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocts bubnnoreka [JOK
pacnpoCTpaHeHUs U JUIMHA BOJIHBI. https://m.edsoo.ru/ffOcca54
Ilonepeunsle ¥ MPOIOJILHBIE BOJIHBI
29 3ByK. CKOpOCTh 3ByKa. [ pOMKOCTH 3ByKa. bubnuotexa [JOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
93 DJeKTpOMarHuTHbIE BOJHBI, UX CBOICTBA U bubnuorexa [IOK
ckopocTs. [IIkana 31eKTpOMarHUTHBHIX BOJIH https://m.edsoo.ru/ffOccfe
24 [TpuHIUIBI PaAMOCBA3U U TEIEBUICHHUS.
Pa3Butne cpencts cBsa3u. Paguonokanus
25 Konrtponsnas padora «Konebanus 1 BOTHBD) bubmmorexa LIOK

https://m.edsoo.ru/ffOcc6f8



https://m.edsoo.ru/ff0cbb86
https://m.edsoo.ru/ff0cbd34
https://m.edsoo.ru/ff0cc324
https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
https://m.edsoo.ru/ff0ccfe0
https://m.edsoo.ru/ff0cc6f8

[IpssMonMHENHOE pacIIpOCTPAHEHUE CBETA B

bubmuorexa [JOK

26 OJIHOPOAHOM cpeze. ToueuHbIN HCTOYHHUK
AHOPOAHOM P https://m.eds00.ru/ff0cd350
ceera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 csera. [locTpoeHne n300paxeHnii B TNIOCKOM bubmmorexa LIOK
’ p p https://m.edsoo.ru/ffOcd4e0
3epKkaje
[Ipenomnenue ceta. [loaHoe BHyTpeHHEE
28 orpaxxenue. [IpenenbHbIN yroi mojaHoro bubmmorexa [TOK
P - peA T https://m.edsoo.ru/ffOcd7f6
BHYTPEHHETO OTPAKCHHUS
29 Jlaboparopnas pabota «3mepenue bubnuorexa [JOK
MoKa3aTesisi IPEJIOMIICHHS CTEKJIay https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenne n3odpaxeHuil B TUH3E.
30 ®opMyIia TOHKOW JTUH3bI. Y BEIMYECHHE bubamorexa LOK
Py ' https://m.edsoo.ru/ffOcddle
JIUH3bI
31 Jlaboparopnast pabota «MccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX
Hucnepcus cBeta. CokHBIN cocTaB 6e10ro
32 csera. L[Ber. JJaboparopHas pabota
«Habmroienne qucrepcuu cBeTa»
33 Wntepdepennus cera. Audpakius cera. bubnnoreka [JOK
JudpakiuonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTH CBETOBBIX BOJIH. bubnnorexka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTudeckue MpuOOPHI M YCTPOMCTBA U
YCIIOBUS UX 0€301aCHOTO IPUMEHEHUS
['paHuUIBl MPUMEHUMOCTH KJIaCCUYECKOM
P P . bubnuotexa [JOK
36 MexaHukd. [locTynarel cienuansHOM Teopun

OTHOCHUTCIBHOCTHU

https://m.edsoo.ru/ff0cf862



https://m.edsoo.ru/ff0cd350
https://m.edsoo.ru/ff0cd4e0
https://m.edsoo.ru/ff0cd7f6
https://m.edsoo.ru/ff0cd67a
https://m.edsoo.ru/ff0cdd1e
https://m.edsoo.ru/ff0ced22
https://m.edsoo.ru/ff0cf02e
https://m.edsoo.ru/ff0cf862

OTHOCUTEIBHOCTh OOTHOBPCMCHHOCTHU.

bubmuorexa [JOK

37
3aMeIJIeHre BPEMEHH M COKpAIEHUE JITTMHbI https://m.edsoo.ru/ffOcfa42
DHeprusi ¥ UMIYJIbC PEISATUBUCTCKOMN
38 gacTuilbl. CBS3b MACChI C YHEPTHUEH U bubmmorexa [TOK
HpL- p https://m.edsoo.ru/ffOcfc68
HMITYJIbCOM. DHEPTHUs MOKOs
39 KontponbHas padota «Ontuka. OCHOBBI bubnnoreka [HOK
CIICIMAIbHON TEOPUH OTHOCUTEIIBLHOCTH https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [1nanka. DHeprus u bubnuorexa [JOK
40
UMITYIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddexra. bubnunoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHHE
42 BﬁHmTegl)Ha nq;)ICPQ)OTOSQ)qI))eKTa «Kpacnas bubmorexa HOK
g FBP https://m.edsoo.ru/ff0d015e
rpanuna» Gotorddexra
43 JlaBnenue ceera. OnwiTel I1. H. JIeGenena. bu6mmoreka [IOK
XHUMHYECKOe ICHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHu4eckue ycTpoucTBa U NPaKTUYECKOe
44 IpUMeHeHHe: (HOTOINEMEHT, POTOAATUHK,
coJIHeUHas ObaTapesi, CBETOIUO]]
45 Pemenue 3amad mo reme «91E€MEHTHI bubmuorexa [JOK
KBAaHTOBOU OITHUKHN https://m.edso0.ru/ff0d0302
Mopenbs aroma Tomcona. OnbIThI
46 Pesepdopna no paccesHuro a-yactu bubmmorexa LIOK
PROPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bu6mmorexa [IOK
47 IT b
OCTyHatTH Hopa https://m.edsoo.ru/ff0dOafa
48 Nznyuenue u nornomeHue GOTOHOB MPU bubnmuotexa [JOK

nepexonc aroma ¢ OAHOIr0 YpOBHS SHEPTHUU

https://m.edsoo.ru/ff0d0afa



https://m.edsoo.ru/ff0cfa42
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Ha qpyrou. Bunasl ciekTpos

49

50

51

BonHoBEIe cBoiicTBa yacTull. BoiaHEI fe
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHYKJIEHHOE
U3IIy4eHUE

OTtkpbiTHE PaAUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaINOAKTUBHOTO U3ITYYCHUS

CgoiicTBa anb(da-, 6era-, raMmma-u3Iy4eHHUS.

Bnusuue pPaarOaKTUBHOCTH HaA JKHBLIC
OpraHuU3Mbl

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0ca8

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d0fd2

52

OTkpbITHE IPOTOHA U HEWTpoHA. 30TOMIBI.
Anbda-pacnaa. DIEKTPOHHBIN U
MO3UTPOHHBIN OeTa-pacnaf. ["amma-
U3JIy4yeHue

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

53

OHeprus cBA3M HYKJIOHOB B sifpe. S nepHbie
peakuuu. Snepusiii peaktop. IIpodnemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN SHEPrEeTUKU

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

54

DneMeHTapHbIe YacTUllbl. OTKpBITHE
MO3UTPOHA. MeTo 16l HAOIIOIEHUS U
pEerucTpanmu JI€MEHTAPHBIX YACTHII.
Kpyrieiii cton «®yHnameHTanbHble
B3anMo/ieiicTBus. EquHCcTBO (hrusmueckoit
KapTUHBI MUPay

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

55

Bun 3Bé31H0T0 HeOa. Co3Be3nus, spKue
3Bé3}II)I, IIJTAHETHI, UX BUIUMOC IBUKCHHC.
ComnHeuHast cucTeMa



https://m.edsoo.ru/ff0d0ca8
https://m.edsoo.ru/ff0d0fd2
https://m.edsoo.ru/ff0d1162
https://m.edsoo.ru/ff0d1356
https://m.edsoo.ru/ff0d0e38

56

Comnurte. ConHeunas akTHBHOCTE. MICTOYHUK
sHepruu CoJtHIA U 3BE3]T

57

3BE3/1bl, UX OCHOBHBIE XapAKTEPUCTHKU.
3BE3 MBI ITIaBHOM IIOCIICAOBATCIHLHOCTH.
Buytpennee ctpoenue 38€31. CoBpeMEHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
sposmronuy CoHIa U 3BE3]

58

Muneunsiii [lyte — Hama 'anakTuka.
[Tonoxenue u npuxenue CosHua B
lNanmaktuke. ['anmaktuku. YEpHbIE ABIPHI B
sIpax rajJakTHK

59

60

Bcenennas. Paz6eranue ranaktuk. Teopus
Bbonpmioro B3peiBa. PenukroBoe usnyyeHue.
Meraranaktuka

HepemeHHHe HpO6J’IeMH ACTPOHOMHUU

61

KontponbHas padoTa «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPUIUKI

62

63

64

O6o06uaromuit ypok. Ponb puzuku u
ACTPOHOMHUHU B SKOHOMHUYECKOIA,
TEXHOJIOTHYECKOM, COITTATBEHON 1 dTUYECKOM
cdepax eAaTeTbHOCTH YeI0OBEKa

O6o06maromuit ypok. Ponb u mecro ¢puszuku
Y aCTPOHOMHUH B COBPEMEHHOI Hay4YHOM
KapTUHE MHUpa

O6o06maromuit ypok. Ponb puznueckoit
Teopuu B pOpMUPOBAHNH TPEICTABICHUI O
¢du3nuecKoil kKapTuHe MUpa

65

O6o06maromuii ypok. Mecto pusnueckoit




KapTHHBI MUpPA B OOIIEM PsTy COBPEMEHHBIX
€CTECTBCHHO-HAYYHBIX NIPEACTABICHUHN O
pupoje

PesepBHbIil ypok. MarautHoe noie.

66 1
DneKTpoMaruHuTHast MHIYKIUS
67 Pe3epBHbIit }:pOK. Onrtuka. OCHOBBI 1
CHelHabHON TeOpPUU OTHOCUTEIBLHOCTU
68 Pesepnbiii ypok. KBanToBas ¢pusuka. 1 bubnuorexa [JOK
DNeMEeHTHl aCTPOHOMUU U acTPOPHU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68 20



https://m.edsoo.ru/ff0d1784

YYEBHO-METO/IMYECKOE OBECIIEYEHUE OBPA30BATEJLHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI JIJIS1 VYEHUKA

METOIUYECKHUE MATEPHUAJIBI VIS YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HHTEPHET
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