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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo ¢Qusuke 0a30BOro ypoBHSI Ha YpPOBHE CPEIHEro OOIIero
o0Opa3zoBaHus pa3padOTaHa HA OCHOBE MOJOXKEHHM W TpeOOBaHUU K pe3yJibTaTaM
OCBOCHHUSI OCHOBHOM 00pa3zoBaTesIbHON mporpammsbl, mnpeactaBieHHbIXx B OI'OC
COO, a Ttakxke c yuy€roM denepanbHON paboueil mporpamMmbl BOCHHTAHUSA U
KOHLIETILIUK TpenojiaBanus yuyeOHoro mnpeamera «Dusmuka» B 00pa3zoBaTeIbHBIX
OpraHu3alUsIX Poccuiickoi Qdenepauud, PEATU3YIOLINX OCHOBHEIE
00pa3oBareNbHbIE NPOTPAMMBI.

Copmepxanue mnporpaMmbl M0 (U3MKE HAMpaBlieHO Ha (OPMUPOBAHUE
€CTECTBCHHO-HAYYHOM KapTHUHBI Mupa oOyuatomuxcs 10-11 kmaccoB mnpu
o0ydyeHuu ux ¢u3nke Ha 0a30BOM YPOBHE Ha OCHOBE CHCTEMHO-IESATEILHOCTHOIO
noaxojaa. Ilporpamma mo ¢usuke coorBercTByeT TpeboBanusm DGI'OC COO
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpPEAMETHBIM pe3yJIbTaTaM
oOydeHHusl, a TaKK€ YUYUTHIBAET HEOOXOAMMOCTh PEAM3alUUd MEXKIIPEAMETHBIX
CBs3e (DM3HKM C €CTeCTBEHHO-HAYyYHBIMH Y4YEOHbIMH IMpeaMeTamu. B Hel
ONPENEISAIOTCS OCHOBHBIE 1I€JIM M3y4YeHUs (DU3UKU HAa YPOBHE CPEAHEro OOIIEero
o0pa3oBaHus, IUIAHUPYEMbIE PE3YJIbTaThl OCBOEHUSA Kypca (DU3UKU: JIMYHOCTHBIE,
MeTarpeMEeTHbIC, TPeIMETHBIE (Ha 0a30BOM YPOBHE).

[TporpamMma no pusmKe BKIIOYAET:

e IUJJAHUPYEMBbIE PE3YJIbTAThl OCBOCHUS Kypca PU3UKK HAa OA30BOM YPOBHE, B

TOM YHCJIE IPEIMETHBIE PE3YJIbTATHI 10 F0JIaM 00yUYEHUS;

e cojepkaHue yueOHoro npeamera « Ou3nkay mno rojgaMm o0ydyeHusl.

dusznka Kak Hayka O HamOoJjee OOIIMX 3aKOHaX MPHUPOABI, BBICTYNAas B
KayecTBE y4eOHOTo MpeAMeTa B IIKOJIE, BHOCUT CYIIECTBEHHbIN BKJIaJ B CUCTEMY
3HaHUN 00 okpyxaromiem Mupe. [IIkonpHbIN Kypc GU3UKH — CUCTEMOOOPa3y IO
JUISl €CTECTBEHHO-HAYYHBIX YUEOHBIX MPEIMETOB, TOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeXaT B OCHOBE TMPOIECCOB W SBJICHUM, HW3Y4aeMBbIX XHMHEH, OHOJIOTHEH,
dbusnueckoit reorpadueir u acrpoHommei. Mcmonp3oBaHWE W AKTUBHOE
npUMEHEeHHe (U3UYECKUX 3HAHUM  OmpenessieT XapakTep M pa3BUTHE
pPa3HOOOpa3HBIX TEXHOJOTUH B cdepe DHHEPreTuKH, TPaHCIOpPTa, OCBOCHHUS
KOCMOCQ, IOJIYYEHHsS] HOBBIX MaTEpPHUalOB C 3aJaHHBIMM CBOWCTBAMH U JPYTHX.
N3ydyenne ¢Gu3MKKM BHOCHUT OCHOBHOM BKJIaJ B (OPMUPOBAHHE €CTECTBEHHO-
HAy4YHOW KapTUHBI MHpa oOydarommxcs, B (opMupoBaHHE YMEHUI MPUMEHSTH
HAy4YHbIA METOJI MO3HAHUS MPHU BHINOJHEHUN UMHU Y4€OHBIX UCCIEA0OBaHUM.

B ocHoBy Kkypca ¢u3MKMA JUIsi YPOBHS CpeaHero ooOiiero o0pa3oBaHUs
MOJIOKEH pAN HIEH, KOTOpPhIE MOXHO paccMaTpuBaTh Kak MPHUHIUIIBI €ro
IIOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEPIIEHHBIM, OH COJICPKUT MaTepuall U3 BCeX Pa3enoB (DU3UKH, BKIIFOYAET KaK
BOTPOCHI KJIACCUYECKOMN, TAK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B cOOTBETCTBUM ¢ HeW MaTepuan Kypca (QuU3HKU
o0bequHEH BOKpYr ¢u3nueckux Teopuil. Benmymmm B Kypce siBIsieTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MAaTEpPHUH, BEIICCTBE U
noJIe.

Hoes eymanumapuzayuu. EE peanuzanusi NOpearnosiaraeT HCIOJIb30BaHUE
T'YMAaHUTAPHOTO TOTEHIMaNa (PU3NYECKOH HAyKH, OCMBICICHUE CBS3U Pa3BUTHUSA
bu3uku ¢ pa3BuTHEM O0OIIEeCTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U YKOJIOTHIECKUMU MTPOOIEMaMHU.

Hoes  npuxnaonoti  uanpaenennocmu. Kypc ¢$usukm mpeamonaraer
3HAKOMCTBO C IIMPOKUM KPYTOM TE€XHHUUYECKUX M TE€XHOJOTUYECKHUX TMPHUIIOKEHUN
U3YUYEHHBIX TEOPUN U 3aKOHOB.

Hoes osxonocuzayuu peanuszyercs NOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COoIepXKaHUs, TOCBSIIEHHBIX OSKOJOTUYECKUM TMpoOjieMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH W TEXHOJIOTHH, a TakXke OOCYXIEHUS
po0sIeM paloOHAIBLHOTO IPUPOIOOIH30BAHUS U HKOJIOTMYECKOI 0€30MacCHOCTH.

CrepKHEBBIMHU 3JIEMEHTaMU Kypca (DU3UKM Ha YpOBHE CpPEIHEro OOIIero
oOpa3oBaHus SBISAIOTCA (pusmueckue Teopuu (PopMHUpPOBAHUE TPEICTABICHUNA O
CTPYKTYpe TOCTpOCHUS (M3UIECKON TEOpHH, Poiikd (yHIAMEHTAIBHBIX 3aKOHOB U
OPUHIIMIIOB B  COBPEMEHHBIX TMPEACTaBICHUSX O MPUPOJE, TIpaHMIAX
OPUMEHUMOCTH TEOpUM, JJIsl OINUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUA U
MIPOIIECCOB).

CHCTeMHO-ACSITENHPHOCTHBIN TOIX0M B Kypce (DM3UKU pPean3yeTcsl MPEekIe
BCETO 3a CUET OpPraHU3allid IKCIECPUMEHTATHHOU ACSATEIBHOCTH O0YyYarOIIUXCS.
Jnst  6a3oBoro ypoBHA Kypca (HU3MKM — 3TO HCHOJb30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX SKCIEPUMEHTOB M JIA0OpAaTOPHBIX pPadoT,
KOTOpbIE B TIporpamMme mo (pu3uke OObEIWHEHBI B OOIIUN CHUCOK YUYEHUYECKUX
IpaKTHUECKUX padboT. BoljeneHne B yka3aHHOM MepeyHe J1abopaTOPHBIX PadoT,
NPOBOAUMBIX JUISi KOHTPOJIE W OIEHKH, OCYIIECTBISICTCS y4YaCTHUKaMU
00pa3oBaTeNbHOrO Ipollecca HCXOAs M3 OCOOCHHOCTEH IUIAaHMpPOBAaHUSA U
ocHalieHuss kabuHera ¢usuku. [Ipu d>ToM obOecreuynBaeTCsi  OBJAJCHUE
00yJaronmMucs yMEHUSMU TPOBOJUTH KOCBEHHBIC W3MEPECHHS, HCCIICTOBAHUS
3aBUCUMOCTEH (DU3MYECKUX BEIMYMH M TIOCTAHOBKY OIIBITOB TIO TPOBEPKE
MPEJIOKEHHBIX THUIIOTES.

bonbiioe BHUMaHUE YAENAETCS PEUICHUI0 PACYETHBIX U KadeCTBEHHBIX
3apad. Ilpu sToM 1uIst pacy€THBIX 3a7a4 MPUOPUTETOM SIBISIIOTCS 33Jla4d C SIBHO
3aJlaHHON (PU3UIECKON MOJIEIIBIO, TIO3BOJISIFOIINE TPUMEHSATh U3yUYCHHBIE 3aKOHBI U
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3aKOHOMEPHOCTH KaK U3 OJHOrO pasjeia Kypca, TaK U WHTETPUPYS 3HAHUS U3
pa3HbBIX pasne’noB. /[ KauyecTBEHHBIX 3a/1a4 MPHOPUTETOM SIBIISIFOTCS 3a/IaHUS Ha
0OBSCHEHHE TPOTEKaHUs (U3MYECKUX SBICHHA W TIPOIECCOB B OKpPYXKaIOIMIEH
XKU3HU, TpeOyrompe BbIOOpa (U3NYECKOW MOIETH IJI CHUTyalldd MPaKTHKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B cootBerctBun ¢ tpeboBanusmu DPI'OC COO k wmarepuanbHO-
TEXHUYECKOMY OOECIeUYeHHI0 ydeOHOTO Tpolecca 0a3oBBI ypOBEHb Kypca
¢bu3MKN Ha YPOBHE CpelHero 00miero oopa3oBaHus JODKEH N3yd4aThCs B YCIOBHSIX
IpeIMETHOTO0 KaOuHeTa (M3WKU WM B YCIOBHSIX HHTETPUPOBAHHOTO KaOWHETa
IPEIMETOB E€CTECTBEHHO-HAYYHOTO NUKiIa. B kabunHere (pu3MKu TOMKHO OBITH
HE0OX0aMMOe J1abopaTopHOe OOOpYAOBaHUE JUIsl BBHITIOJIHCHUS] YKAa3aHHBIX B
nporpamme 1o (U3NKE YICHHUYECKUX MPAKTHUYECKUX padOT M JTEeMOHCTPAIMOHHOE
00opyioBaHUE.

JlemoHCcTpanoHHOEe  000pyanoBaHWe (QOpPMHUPYETCSI B COOTBETCTBHH  C
OPUHITUIIOM MHUHUMAJIBHOM JOCTaTOYHOCTH H  OOECMEeYMBaeT IOCTAHOBKY
IIEPCYUCIICHHBIX B TIporpamMmMe 10 (DHU3MKE KIFOUEBBIX JEMOHCTpAIMi s
UCCIICJIOBAaHMSI  W3yYaeMbIX SIBJICHHA H  TPOIECCOB, OMIUPUYCCKHX U
(dyHIaMEHTAIbHBIX 3aKOHOB, HX TEXHUYECKUX MPUMEHECHHIA.

JlabopatopHoe o00OOpyAOBaHME [JISi YYEHWYECKUX TNPAKTHUECKUX pPaboT
dbopmupyeTCcss B BUJE TEMAaTUYECKHX KOMIUIEKTOB M OOECIIEUMBAECTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JAByX oOydJaromuxcs. TeMaThudecKue KOMIUICKTHI
Ja00paTOpHOTO O00OPY/IOBaHUS JOJKHBI OBITh TOCTPOCHBI Ha KOMILJIEKCHOM
UCTIOJb30BaHUU AHAJIOTOBBIX U IH(PPOBBIX MPUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPHUTEIbHBIX CUCTEM B BHJIE ITU(PPOBBIX JTa00paTOPHUH.

OCHOBHBIMHU TICJIIMH U3y4eHUS PU3UKHU B 001IeM 00pa30BAHUH SIBIISTFOTCS:

e (opMupoBaHHE HWHTEpeca M CTPEMJICHHS OOYyYaroIIMXCS K Hay4dHOMY
U3YYCHUIO TIPUPOJBI, PA3BUTHE WX HHTEIUICKTYaJIbHBIX M TBOPUYECKUX
CHOCOOHOCTEM;

e pa3BUTHE MPEACTABICHUI O HAYYHOM METOJE MO3HaHUS U (OPMUPOBAHUE
WCCJIEIOBATEIILCKOTO OTHOIICHUS K OKPYKAIOIUM SIBIICHUSIM;

e (opMupoBaHME HAY4YHOTO MHUPOBO33PEHHUS KaK pe3yjbTaTa HW3Y4YCHUS
OCHOB CTPOCHHS MaTepuu M PyHIaMEHTAIbHBIX 3aKOHOB (PH3UKU;

e (dopmupoBaHWE YMEHHH OOBICHATH SBICHUS C HCIOJIH30BAaHHEM
(GU3HYECKUX 3HAHWIA U HAYYHBIX JIOKA3aTCIbCTB;

e (opMHpOBaHHE TPEACTABICHUN O poiM (DU3UKU JUIA PA3BUTHS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKH U TEXHOJOTHH.

JlocTrxeHrne STUX 1enei 00ecreunBaeTCsl pelieHHeM CISAYIONINX 3a1ad B

npolecce u3yueHus Kypca GU3NKH Ha ypPOBHE CPEHETO 00IIero oopa3oBaHus:



npuoOpeTeHue  CUCTEeMbl ~ 3HAHUH 00  oOmmMX  (U3NYECKUX
3aKOHOMEPHOCTSIX, 3aKOHAaXx, TEOPUSIX, BKJIFOYAs MEXaHHUKY,
MOJICKYJISIpHYI0  (DM3MKY, OJJIEKTPOJAMHAMUKY, KBAHTOBYIO (U3HUKY U
3JIEMEHTHI aCTPO(PU3UKHY;

(GopMUpOBaHHE YMEHUN MNPUMEHATh TEOPETUUYECKUE 3HAHMUS JJIA
OoObsicHEHUs] (PU3MYECKUX SBJICHUM B TNpUpPOJAE U IS IPUHATUA
MIPAKTUYECKUX PEIICHUM B IOBCEIHEBHOW KU3HU;

OCBOEHHE CMOCOOOB pEUIEHMs] pa3iIMyYHbIX 3a7ad C SIBHO 3aJaHHOU
(¢u3znyeckoil Mozenblo, 3ajay, MOApPa3yMEBAIOUIMX CAMOCTOSTEIbHOE
co3aHue (pU3MUECKON MOJENH, aleKBaTHON yCIIOBUSAM 3a1auH;
NOHMMaHHE (U3NYECKUX OCHOB M TMPHUHIIMIIOB JAECUCTBUA TEXHUYECKUX
YCTPOMCTB M TEXHOJIOTHYECKHUX MPOLIECCOB, UX BIIMSIHUSA HA OKPYKAIOIIYIO
cpeay,

OBJIAJICHHE METOAAMHM CAMOCTOSITEIBHOIO IJIAHUPOBAHUSA WU INPOBEACHUSA
¢u3nYeCKUX SKCIIEPUMEHTOB, aHalW3a W HMHTEpHpeTanuu HHpopmamuu,
ONPENEIICHUS JOCTOBEPHOCTH MOJYYEHHOTO PE3YJIIbTATA;

CO3JTaHHE YCJIOBUM U1 PA3BUTHS YMEHHMU IIPOEKTHO-UCCIEN0BATEIBCKOM,
TBOPYECKOU EATEILHOCTH.

Ha wusyuenne ¢usuku (06a30BbIi ypOBEHb) Ha YPOBHE CPEAHEro OOIIero
obpazoBanus otBoautcs 136 vacoB: B 10 kimacce — 68 yacoB (2 yaca B HEJENIO), B
11 xnacce — 68 yacoB (2 yaca B HEJIEIO).

COJEPKAHUE OBYYEHUA

10 KJTACC

Paznen 1. ®usuka 1 MeTOAbI HAYYHOI'0 MIO3HAHUA
@usuka — Hayka O mnpupone. HayuHble mMeToasl IO3HAHUSA OKPYKAIOLIErO

MUpa.

Ponp »sKkcnepuMeHTa W TEOPUM B TIpollecCe TMO3HAHUS MPUPOIBL.

OKCHEpUMEHT B (PU3HKE.

MonenupoBanue (u3nuecKUx SIBIEHUN U mpoueccoB. HayuHble rumoresbl.
dusnveckre 3aKOHbI U TEOpUH. ['paHUIBI MPUMEHUMOCTH (PU3UUYECKUX 3aKOHOB.
[IpuHIMIT COOTBETCTBUS.

Ponp u Mecto ¢usuku B (GOpPMUPOBAHUU COBPEMEHHON HayYHOW KapTUHBI
MUpa, B IPAKTUYECKOUN IEATEIBHOCTH JIFOACH.

Jlemoncmpayuu

AHanoroBele W UU(GPOBBIE HM3MEPUTEIbHBIE NPUOOPHI, KOMIBIOTEPHBIE

JaTUHUKH.



Pa3znen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe IBUKEHHE. OTHOCUTEIBHOCTh MEXAHWYECKOTO JBUKCHHS.
Cucrema otcuéra. TpaekTopusi.

[lepemenienne, CKOpOCTb (CpeAHsisi CKOPOCTh, MITHOBEHHAs CKOpPOCTb) M
YCKOPEHUE MATEPUAIBHOW TOYKH, UX IPOEKIMM HA OCHU CUCTEMBbI KOOPJHMHAT.
CrnoxeHue nepeMeleHUI U CI0KEHUE CKOPOCTEN.

PaBHOMEpHOE M pPaBHOYCKOpPEHHOE MNpsAMOJUHENHHOe nBrkeHue. ['paduku
3aBUCUMOCTH KOOPJAHMHAT, CKOPOCTH, YCKOPEHHsA, IYyTH M NEPEMELICHUS
MaTepUaIbHOW TOYKH OT BPEMEHH.

CBoOomHOE TazieHue. Y CKOpeHHe CBOOOTHOTO TaICHUS.

KpuBonmHenHoe  nBuxeHue. JIBMKEHHE  MATEpPUAIIBHOM  TOYKHA  IIO
OKPY>KHOCTH C IMOCTOSTHHOM 10 MOJIYJII0 CKOPOCTBIO. YTJIOBasi CKOPOCTb, JINHEHAS
ckopoctb. [lepuon u yactora obpamieHus. LleHTpocTpeMuTenbHOE YCKOPEHHE.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE IPUMEHEHUE: CIHIOMETP,
JIBUKEHHUE CHAPSAJIOB, LICMTHBIC U PEMEHHBIE MIEPEAAYU.

Llemoncmpayuu

Mopenp cuctembl OTCYETA, WUIFOCTpALUs KUHEMATHYECKUX XapaKTEPUCTHK
JBHKCHUS.

[IpeoOpa3zoBaHne TBMKEHUH C UCTIOJIB30BAHUEM TIPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYX€E U B Pa3pEKEHHOM MPOCTPAHCTBE.

HaGmionenue aBuxkeHUs Tejaa, OPOIIEHHOrO MOJ YrioM K TOPU3OHTY U
TOPU30HTANBHO.

N3mepenne yckopeHusi CBOOOIHOTO TaJeHUSI.

Hanpasiienue ckopoCcTu mpu IBUKEHUHU IO OKPYKHOCTH.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

N3ydeHne HEpaBHOMEPHOTO ABMIKEHHUS C LEIbIO ONPEAEICHUsS MTHOBEHHOM
CKOpOCTH.

HccnenoBaHne COOTHOLICHUSI MEXAY ITyTAMH, MPOWUJICHHBIMUA TEIOM 3a
MIOCJICIOBATEIBHBIE PABHBIE MPOMEXKYTKHM BPEMEHU IIPU PABHOYCKOPEHHOM
JBUKEHHH C HAYAJIbHOW CKOPOCTHIO, PABHOM HYIIIO.

N3ydenne NBUKEHHUS IapUKa B BI3KOM )KUIKOCTH.

N3yuenue ABUKEHUS Tena, OPOUIEHHOTO TOPU30HTANIBHO.

Tema 2. Jlunamuka

[Ipyammn  otHocutensHOCTH  ['amunes.  llepBeli  3akoH  HeroTtoHna.
NuepruanbHble CUCTEMBI OTCYETA.

Macca Tena. Cuna. [Ipunuun cynepnosunuu cui. Bropoi 3akon HeroTona
JUI MaTepUalibHON TOUKU. Tperuit 3akoH HproTOHA 11711 MaTEpUaIbHBIX TOYEK.



3akoH BcemupHoro Ttsarotenus. Cuma Tsoxectd. IlepBas Kocmuueckas
CKOpOCTBb.

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

Tpenue. Bunbl Tpenus (mokosi, ckosibxxeHusi, kaueHus). Cuna tpenus. Cyxoe
Tpenue. Cusa TpeHus: CKOJbXKEeHUs U cuia TpeHus nokos. Koaddunuent tpenus.
Cuna conpoTUBIIEHUS IPU IBUKEHUHU TeJa B )KUIKOCTH WJIU Ta3e.

[ToctynaTtenbHoe U BpalaTeabHOE ABMKEHUE aOCOIIOTHO TBEPAOTO Tela.

MOMEHT CHJIBI OTHOCHUTEIIBHO OCH BpaumieHusa. [lmedo cuibl. YcioBus
paBHOBECHS TBEPAOTO TENA.

TexHuyeckue ycTpoMCTBa M MPAKTUYECKOE NPUMEHEHHE: MOIIINITHUKH,
JBUYKEHUE UCKYCCTBEHHBIX CITyTHHKOB.

Llemoncmpayuu

SIBnenue nHepumm.

CpaBHEHME MACC B3aMMOJICHCTBYIOIINX TEI.

Bropoi 3akon HproToHa.

N3mepenune cuil.

CrnoxxeHue cui.

3aBUCUMOCTH CHJIbI YIIPYTOCTHU OT Jiehopmanuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHHE CUJT TPEHHUSI IOKOSI, KAYEHHS U CKOJIbYKEHUSI.

YcioBus paBHOBECUS TBEPAOTO Tella. Buibl paBHOBECHSL.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yuenue aBukeHUs: OpycKa 1o HaKJIOHHOU MIIOCKOCTH.

HccnenoBanre 3aBUCHMOCTH CUJI YIPYTOCTH, BOZHUKAKOLIUMX B MPYKUHE U
pe3uHOBOM 00pasiie, OT uxX AehOpMAaITHH.

HccnenoBanne yclioBUM pPaBHOBECUS TBEPAOIO TeEJA, HMEIOLIEro0 OCh
BpAILCHUS.

Tema 3. 3axkonvl coxpanenus é mMmexanuke

NMiynsC MarepuaabHOM TOYKHM (T€da), CUCTEMbl MaTE€pPUAIbHBIX TOYEK.
NMIynbC cHilbl 1 U3MEHEHHME HMITyJIbCa TEa. 3aKOH COXPAaHEHUS HMITYJIbCa.
PeakTuBHOE NBUKEHUE.

PabGora cuiabl. MOIIHOCTE CHJIEL.

Kunernueckass 3Heprusi MarepuaibHOW TOYKU. TeopemMa 00 H3MEHEHUU
KUHETHUYECKOW YHEPTUU.

[ToreHunanbHas SHEPIHUs. [ToTeHnmanbHas SHEPTHUs yIpyro
nedopmupoBaHHOM — npyxuHbl.  [loTeHUManpHas  SHEprusi Tena  BOJIU3U
MMOBEPXHOCTH 3EMIJIH.



[loTenmumanpHaple W  HENMOTCHIHMAIbHbIE  cuibl.  CBs3b  pabOTHI
HEMOTEHUHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHWYECKOW SHEPTHMU CUCTEMBI TEJ.
3aKOH COXpaHEHUSI MEXAHUYECKOW SHEPIUH.

Yrpyrue u Heynpyrue CTOJIKHOBEHUS.

TexHuuecKkre yCTPOMCTBA M MPAKTUUECKOE MPUMEHEHHUE: BOIOMET, KOIED,
MIPYKUHHBIN UCTOJIET, IBUKECHHUE PAKET.

Llemoncmpayuu

3aKOH COXpAaHEHUSI UMITYJIbCA.

PeakTrBHOE IBUXKEHUE.

[lepexoq NOTEHIUATBLHON YHEPTUU B KHHETUYECKYIO U 0OpaTHO.

Yuenuueckuui sxkcnepumenm, 1abopamopuvie pabomol

N3yuenne aOCOMIOTHO HEYNPYTOro yaapa ¢ MOMOIIBIO JBYX OJMHAKOBBIX
HUTSHBIX MAasTHUKOB.

HccnenoBanue cBsi3u pabOThl CHIIbI C U3MEHEHUEM MEXaHUYECKOW SHEpruu
TeJIa Ha IPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MoJiekyasipHast Qu3nKa 1 TEPMOJTUHAMHUKA

Tema 1. Ocro6bl MOIEKYAAPHO-KUHEMUYECKOU meopuu

OCHOBHBIE TIOJIOKEHUSI MOJIEKYISIPHO-KMHETHYECKOW TEOPUU U MX OINBITHOE
o0ocHoBanue. bpoyHoBckoe nBuxkenue. Juddysus. Xapaktep IBIKEHUS U
B3aMMOJICHCTBUSL 4YacTHUIl BelIecTBAa. MoJenu CTPOEHUsl Ta30B, XUIAKOCTEU U
TBEPIBIX TEJI U 0OBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE ATUX Mojeneil. Macca u
pa3mepsl MoJiekyJl. KonnuectBo BemecTBa. [loctosiHHass ABoraapo.

TenmoBoe paBHoBecue. Temmneparypa u e€ nsmepenue. lllkama Temmneparyp
Llenbcus.

Mopens  uneampHoro raza. OCHOBHOE  ypaBHEHHE  MOJEKYJSPHO-
KMHETHYECKOW TEOpPUM HJACalbHOrO raza. AOCONIOTHas TeMIilepaTypa Kak Mepa
CpeoHEW KWHETUYECKOW SHEPruM TEIUIOBOIO ABMXKEHHS dactul rasa. [llkama
temneparyp KeneBuna. I'azoBble 3akoHBI. YpaBHeHne Menneneesa—Knanenpona.
3akon JlanbToHa. M3ompoliecchl B UAEaTbHOM ra3e ¢ MOCTOSIHHBIM KOJUYECTBOM
BelecTBa. ['paduueckoe mpencTaBlIeHHE H30MPOLECCOB: HM30TEpMa, H30X0pa,
n3o0apa.

TexHuyeckue yCTpOMCTBA M NPAKTHYECKOE IPUMEHEHHUE: TEPMOMETD,
O6apomeTp.

Jlemoncmpayuu

OnbIThl, AOKa3bIBAIOIIME JUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJ OPTaHUYECKUX COCTUHEHUM.

OmnbITel 10 U Py3Un KUAKOCTEN U Ta30B.

Monens OpOyHOBCKOTO JBUKECHMUS.



Mogens onsita IllTepHa.

OnBbITHI, JTIOKA3bIBAIOIIIHE CYIlIECTBOBAHHE MEKMOJIEKYJISIPHOTO
B3aUMOJICHUCTBUA.

Mogenp, nuIroCTpupyromas Npupoay JAaBJICHHS T'a3a Ha CTEHKU COCYya.

OnpITel, WUIIOCTPUPYIOIIME YPAaBHEHUE COCTOSHHUS MACAIBHOTO rasa,
U30ITPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopnvie pabomol

Onpenenenue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE M3MEpPEHHI
00bE€Ma KOMHATBI, ABJICHUS U TEMIEPATYPbl BO3/IyXa B HEM.

HccnenoBanne 3aBUCMMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. Ocnosvlt mepmoounHamuku

TepmoanHaMuueckass cucrema. BHYTpeHHSsE SHEpPrusi TEPMOJAMHAMUYECKOU
CUCTEMBI U criocoObl e€ u3MeHnenus. KoandectBo Teminotel U padota. BHyTpeHHsis
SHEpPrusi  OAHOATOMHOrO  HWJeallbHOrOo  ra3a. Buasl  Temonepenayu:
TEIUIONPOBOJAHOCTb, KOHBEKI[US, U3JIy4eHUE. Y IeJibHasi TEIIOEMKOCTh BEIllECTBA.
KosnuecTBo TEIIOTH NpH TEIIONEepeaye.

[Tonsitue 00 aauabatHoMm mpouecce. I[lepBblid 3aKOH TEPMOJAMHAMUKHU.
[IpumMeHeHre mepBOro 3akOHa TEPMOJMHAMHMKH K H3ompoieccam. ['paduueckas
UHTEpIIpeTanus paboTh rasa.

BTtopoii 3akon TepmoauHamMuki. HeoOpaTiMOCTh MPOIIECCOB B IPUPOJIE.

TermoBble  mamuHbl.  [IpyHOMOBI  AEHCTBHS  TEIUIOBBIX  MAllMH.
[IpeoOpa3zoBanusi SHEpPruM B TEIUIOBbIX MamuHax. KoadduimeHt mnoiae3Horo
nevctBus TtemioBoil mamuHbl. [ukn KapHo u ero kosdduimeHT mnoje3Horo
JEUCTBUS. DKOJIOTHYECKUE TPOOIEMBI TEIUIOIHEPTETUKH.

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATEllb
BHYTPEHHETO CropaHusi, ObITOBOUN XOJIOJUIbHUK, KOHIUIIUOHED.

Jlemoncmpayuu

V3meHeHne BHYTpEHHEH HSHEPTrUU Tella MPU COBEPIICHUH pPAaOOTHI: BBUIET
npoOku W3 OYTBUIKM TIOJA JCHCTBHEM CXKATOTO BO3/ayXa, HarpeBanwe ddupa B
JaTyHHOU TpyOKe myTEéM TpeHus (BUACOJEMOHCTPALIHS).

N3meHeHne BHYyTpEeHHEH SHEpTrun (TeMIiepaTyphl) Teja Mpy Terionepeaaye.

OnpiT Mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT € BO3AYLIHBIM
OTHHUBOM).

Mopenu mapoBoil TypOWHBI, TBUTATENS] BHYTPEHHETO CTOPAHMS, PEaKTUBHOTO
JBUTATEIIA.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

HN3mepeHnne yaenbHON TEMII0OEMKOCTH.

Tema 3. Acpecamnvie cocmoanusn eeuwyecmea. Dazosvie nepexoovl
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[TapooOpa3oBanue u koHmeHcanus. Vcmapenue u kuneHue. AOCOTIOTHAS U
OTHOCHUTEJIbHAS BJIAXKHOCTh BO3Ayxa. HacellleHHbIM map. YaenpHas TEmoTa
napooOpa3oBaHusl. 3aBUCUMOCTh TEMIIEPATYPhI KUTICHUS OT JABJICHUSI.

TBépnoe Teno. Kpucramnuueckue u amopdHbie Tena. AHU30TPONUS CBOWCTB
kpuctamioB. JKuakue kpuctamibl. CoBpeMeHHble MaTepuaibl. [lnaBrnenue wu
KpucTayum3anus. Y AelibHas TerioTa miaBieHus. CyOoammanusi.

YpaBHeHue TerioBoro OanaHca.

TexHudeckrue YCTpOWCTBA U TMPAKTUYECKOE IPHUMEHEHHE: TUTPOMETP H
MICUXPOMETP, KAJTOPUMETP, TEXHOJOTUHU MOJYUYECHHUS COBPEMEHHBIX MATEpHUajoB, B
TOM YHCJIE HAHOMATEPUAJIOB, U HAHOTEXHOJIOTHH.

Llemoncmpayuu

CBoiiCTBa HACBHIILIEHHBIX TAPOB.

Kurnienue npu noHMKEHHOM J1aBJICHUHU.

Croco0bl U3MEPEHUS BIAXKHOCTH.

HaOmronenue HarpeBaHusl ¥ MIABJIEHUS KPUCTANIMUECKOTO BEILIECTBRA.

JleMOHCTpanusi KpuCTalIOB.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

N3MepeHne OTHOCUTENBHOM BIaKHOCTH BO3/TyXa.

Pa3znen 4. JnekrpoanHamuka

Tema 1. Inekmpocmamuxa

ONeKTpU3alMsl Tel. OJEKTpUYecKuil 3apsia. JlBa BuAa BIEKTPUYECKUX
3apsiaoB. 1IpOBONHMKH, OUANEKTPUKKA W MOJYNPOBOJHHUKU. 3aKOH COXPaHEHUs
AIIEKTPUYECKOTO 3apsa.

B3anmopeiictBue 3apsinoB. 3akoH KynoHa. TodueuHbI 31€KTPUYECKUI 3apsil.
Qnektpuueckoe 1mone. Hampsok€HHOCTh  anekTpudeckoro mnosis.  [IpuHnun
CyNEPHO3ULIMU BJIEKTPUUECKUX MOJeh. JIMHUM HanpsKEHHOCTH AJIEKTPUYECKOTO
OJISL.

Pabora cunm  oamekrpoctatmueckoro  mousis.  [lorennman.  PasHocTh
noTeHUHAIOB. [IpOBOOHMKM W JUANEKTPUKU B  DIJIEKTPOCTATUYECKOM  IIOJIE.
Jvsnextpruyeckasi MPOHULIAEMOCTb.

OnekTpoéMKocTb. KoHaeHcarop. DIeKTpOEMKOCTh MIJIOCKOTO KOHAEHCATOpa.
OHeprus 3apsHKEHHOT0 KOHJIEHCATopa.

TexHuyeckue yCTpOMCTBA M NPAKTUYECKOE NPUMEHEHHE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DIEKTPOCTaTHUECKasi 3alllUTa, 3a3eMJICHHE dJIEKTPONpUOOpPOB,
KOHJICHCATOP, KOIMUPOBAJIbHBIM aMIlapaT, CTPYUHBINA PUHTEP.

Jlemoncmpayuu

Y CTpONCTBO M MPUHLMI AEUCTBHS JIEKTPOMETPA.

B3anmonencTre HaA3IIEKTPU30BAHHBIX TEIL.
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DIEKTPUYECKOE T0JIE 3aPSKEHHBIX TE.

[IpOBOTHUKH B 3JIEKTPOCTATUYECKOM IIOJIE.

DneKkTpocTaTuueckas 3amnuTa.

JIMPAEKTPUKY B 3JIEKTPOCTATUYECKOM TIOJIE.

3aBUCHUMOCTh JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAaTtopa OT IUIOIIaaH
IJIACTUH, PACCTOSAHUSA MEXIY HUMH U JUAJIEKTPUYECKON TPOHULIAEMOCTH.

DHeprus 3apsKEHHOI0 KOHAEHCaTopa.

Yuenuueckuii sxcnepumenm, i1abopamoptule pabomaol

N3mepeHne 31eKTpOEMKOCTH KOHIEHCATOPA.

Tema 2. Ilocmoannwtit 3.1ekmpuueckuii mok. Toku 6 paznuunvix cpedax

DNEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUSI DJIEKTPUYECKOrO TOKA.
Hctounuku Toka. Cuna Toka. [locTosIHHBIN TOK.

Hanpsxenue. 3akon OMa 17151 y4acTKa LEeH.

DJIEKTPUYECKOE COMPOTUBIICHUE. YIEIbHOE CONPOTUBICHHUE BEILIECTBA.
[TocnenoBaTenpHOE, MapalIeIbHOE, CMEIIIAHHOE COCIMHEHNE IPOBOJHUKOB.

PaGora osnextpuueckoro Toka. 3akoH Jxoyms—Jlenma. MoOIIHOCTB
AIEKTPUYECKOTO TOKA.

DJIEKTPOBUKYILASI CUJa UM BHYTPEHHEE COINPOTUBIICHHE HCTOYHHKA TOKA.
3axoH Oma 171 OJTHOM (3aMKHYTOM) 3yiekTpuueckoi nenu. Kopotkoe 3ambikaHue.

DONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJBIX  METAUIOB.  3aBUCHUMOCTH
CONPOTHUBJIEHUSI METAIIOB OT TeMIiepaTypbl. CBEpXIIPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B Bakyyme. CBOMCTBA 3JIEKTPOHHBIX TYYKOB.

[TonynpOoBOIHUKMU. CobcTBeHHas u IpUMECHast MIPOBOAUMOCTb
noJIypoBOJHUKOB. CBoicTBa p—n-niepexo/ia. [lomynpoBoIHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M pacijiaBax  AJIEKTPOJUTOB.
DNEeKTpOIUTHYECKas: JUCCOUALINS. DIEKTPOIU3.

OneKTpudecKuii TOK B ra3zax. CaMOCTOSATENbHBIA M HECAMOCTOSATEIbHBIN
pa3psaa. Momuus. [Inazma.

TexHndyeckue YCTpPOWCTBA H IPAKTUUECKOE NPUMEHEHHE. aMIIEpMETD,
BOJIBTMETpP, PEOCTaT, HCTOYHUKMA TOKA, OJJICKTPOHATPEBATEIbHBIE MPHOOPHI,
AIIEKTPOOCBETUTEIBHBIE TTPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBIN TUO,
TEPMUCTOPHI U POTOPEZUCTOPHI, TOTYIPOBOJHUKOBBIN U0/, TaJIbBAHUKA.

Jlemoncmpayuu

N3mepeHune CHiibl TOKa U HANPSIKEHHUS.

3aBUCHUMOCTh COMPOTUBIICHUS UIMHAPUYECKUX HPOBOJHUKOB OT JIJIMHBI,
IJIOIIA/IN TIOTIEPEYHOTO CEUYEHHS U MaTepuaa.

CMenaHHOe COeTMHEHUE ITPOBOAHUKOB.

[IpssMoe wu3MepeHHe dIEKTPOIABMXKYILIEH cuibl. KopoTkoe 3ambIKaHHe
rajJbBaHUYECKOTO JIEMEHTA U OLICHKA BHYTPEHHETO COMPOTUBIICHUS.
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3aBUCUMOCTh CONPOTUBJIEHUSI METAJUIOB OT TEMIIEPATYPBI.

[IpoBOAMMOCTB NEKTPOIUTOB.

HckpoBoit paspsa ¥ IpOBOAUMOCTB BO31yXa.

OOHOCTOPOHHSISI MPOBOAUMOCTD JTNO/A.

Yuenuueckuii sxcnepumenm, i1abopamopHule pabomaol

N3yueHue cMenaHHOro COEIMHEHNS PE3UCTOPOB.

W3mepeHne 3JIEKTPOABUKYILEH CHIIbI UCTOYHHWKA TOKA W €ro BHYTPEHHETO
CONPOTHUBIICHUS.

HabGnronenue snektponnsa.

Me:xnpeaMeTHbIe CBSI3H

N3yuenue xypca ¢usmkn 6a3oBoro ypoBHs B 10 Kjacce OCymiecTBISETCS C
Y4ETOM COAEPKATEIbHBIX MEXIIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTHKH,
OMOJOTKMU, XUMHUH, Treorpaduu U TEXHOJIOTHUH.

Meoxcnpeomemnvie nowsimusi, CBSI3aHHbIE C M3YYEHHEM METOAOB HAy4YHOTO
NO3HAHUS: sIBJICHUE, Hay4dHbIH (pakT, rumoresa, (u3MyecKas BEIUYMHA, 3aKOH,
Teopusi, HAOJIIOCHHE, SKCIIEPUMEHT, MOJIETUPOBAHUE, MOJEIIb, H3MEPEHHUE.

Mamemamuxa: pelieHHe CHCTEMbl ypaBHEHUH, JUHEHHass QyHKIu,
napaboJia, runep0oia, ux rpadUKkd U CBOWCTBA, TPUTOHOMETPUUECKUE (YHKIIUU:
CUHYC, KOCUHYC, TAHTE€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUUECKOE TOXKIECTBO,
BEKTOPBI U X MPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

bBuonocus: mexanndyeckoe ABMKEHUE B KUBOW mpupojae, aAuddys3usi, ocMoc,
TEIMJI000MEH KMBBIX OPTraHU3MOB (BUIbI TEIUIONEPENAyuH, TEIJIOBOE PABHOBECHE),
AIIEKTPUUECKUE SIBJICHUS B dKUBOUM MPUPOIE.

Xumus: TUCKPETHOE CTPOEHHUE BEIleCTBa, CTPOCHUE aTOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJSIpPHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W
ra3oB, JJIEKTPHUYECKHE CBOMCTBA METAJUIOB, 3JIEKTPOJIMTHYECKAs JAMCCOLIAALIMS,
raJibBaHUKA.

l'eocpagpus: BnaxXHOCTh BO3/1yXa, BETPbI, 0ApPOMETP, TEPMOMETP.

Texnonocus: npeoOpa3oBaHHE IBUKEHUN C HCIOJIb30BAHHEM MEXaHU3MOB,
y4€T TpEHUS B TEXHHUKE, MOJIIMIHUKNA, HCIOJIb30BAaHUE 3aKOHA COXPAaHEHUs
UMITyJIbCa B TEXHUKE (pakeTa, BOAOMET WM JAPYTrHE), IBUIaTeilb BHYTPEHHEIO
CropaHusi, naponasi TypOuHa, ObITOBOM XOJIOAWJIBHUK, KOHIUIIMOHED, TEXHOJIOTUU
MOJIyYEHUS] COBPEMEHHBIX MaTepuajoB, B TOM YKCIE€ HaHOMAaTepUajoB, U
HAHOTEXHOJIOTHH, 3JIEKTPOCTATHYECKas 3aluTa, 3a3eMJICHHE 3JIEKTPOIPUOOPOB,
KCEpOKC, CTPYWHBIN IIPUHTED, AIIEKTPOHArPEBATEIbHBIC npuOOpHI,
AIEKTPOOCBETUTENbHBIE MPUOOPHI, raJbBAHUKA.

11 KJIACC
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Pa3znen 4. JnekrpoanHamuka

Tema 3. Maznummnoe noje. I1eKmMpoOMAzZHUMHAA UHOYKYUSA

[TocTtossHHble  MarHuThl.  B3auMmojeilcTBHE  IOCTOSIHHBIX ~ MarHuTOB.
MarnutHoe mosie. BekTop MarHMTHOW WHAYKUMHW. [IpyuHOMII Cyneprno3uuuu
MarHUTHBIX MoJiek. JIMHMKM MarHUTHOM WHAYKIUU. KapTuHa JIMHUI MarHUTHOU
VHIYKLIWAH MOJISI TOCTOSIHHBIX MAarHUTOB.

MarautHOE T1OJiIe NPOBOJHMKA C TOKOM. KapThHa nuHWUNA WHAYKIUA
MAarHUTHOTO TIOJSl JIJIMHHOTO MPsIMOTO IMPOBOJHHUKA M 3aMKHYTOT'O KOJBIIEBOTO
MPOBOJIHMKA, KaTYIIKK ¢ TOKOM. OnbIT Dpcrena. B3anmoaencTBue mpoBOAHUKOB C
TOKOM.

Cuna Amnepa, €€ MOAyJIb U HaIlpaBJICHUE.

Cuna Jlopenua, e€ MOJly/ib U HanpaByieHue. JBUKEeHHE 3apsyKEeHHON YaCTHUIbI
B OJTHOPOJIHOM MarHUTHOM moJie. PaboTa cuisl Jlopenia.

SIBneHne DIEKTPOMArHUTHOM MHAYKUMH. [IOTOK BEKTOpa MAarHUTHOM
WHIYKIUU. ODJEKTPOJBIKYIAs Cula HWHAYKIHU. 3aKOH 3JIEKTPOMAarHUTHOU
nHaykuuu @apanest.

BuxpeBoe »siekTpuueckoe Imojie. OJEKTPOJBMXKYIAs CUJla HUHAYKIUU B
MIPOBOJIHUKE, IBUKYIIEMCS MTOCTYATEIBLHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHIyKTUBHOCTh.  SIBJIEHME CAMOMHIYKIMHU. OJIEKTPOJBHXKYILAs — CHJa
CaMOUHIYKIIUU.

DHeprus MarHuTHOTO TOJISl KATYIIKH C TOKOM.

DJIEKTPOMArHUTHOE TOJIE.

TexHudeckrue yCTpONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: TMOCTOSHHbBIC
MArHUThl, BJEKTPOMArHUTBI, JJIEKTPOJABUTATEIb, YCKOPUTEIH HJIEMEHTAPHBIX
YacTULl, UHIYKIHOHHAS [1€Yb.

Jlemoncmpayuu

OnbIT Ipcrena.

OTKJIOHEHHE 3JIEKTPOHHOTO My4YKa MAarHUTHBIM TOJIEM.

JIvHUM MHIYKUWH MAarHUTHOTO TTOJIS.

B3anmonencTere 1ByX IPOBOAHUKOB C TOKOM.

Cuna Amnepa.

JenctBue cumbl JIopeHIia Ha MOHBI AJIEKTPOJIUTA.

SIBiIeHME AIIEKTPOMArHUTHON MHIYKLWH.

[IpaBuiio Jlenna.

3aBUCUMOCTD JJIEKTPOJIBUAKYIIEH CUJIBI MHAYKIHUM OT CKOPOCTH HM3MEHEHUS
MarHuTHOTO ITOTOKA.

SIBiieHHE CAaMOMHTYKIIMH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol
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I/I3yquHe MArdivTHOTIO IIOJISI KaTYIKH C TOKOM.
HCCHGI{OB&HI/IC I[CﬁCTBH?I IMOCTOAHHOI'O MarHuTa Ha paMKy C TOKOM.
HCCHGI{OB&HI/IC SABJICHHUA BHGKTpOMaFHHTHOﬁ UHAYKIOUAN.

Pasnen S. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMazHUMHbLE KOEOAHUA

Konebarenbnas  cucrema. CBOOOAHBIE  MEXaHMUYECKHE  KOJIeOaHUSI.
["apmonnyeckue konedanus. [lepuon, yacrora, amrmummryga u ($aza xoseOaHUM.
[IpyXuHHBIN MasgTHUK. MareMaTU4ECKUHA MASTHUK. YPAaBHEHHE TAPMOHHYECKUX
kosneOanuii. [IpeBpaiienue 3Heprun Npu rapMOHNYECKUX KOJIEOaHHSIX.

Konebarenbubiii  koHTYp. CBOOOIHBIE AIEKTPOMATHUTHBIE KOJICOAHUS B
UJCaIbHOM KOJICOATEIbHOM KOHTYpe. AHAJIOTHS MEXAYy MEXaHUYECKUMU U
AJIEKTPOMArHUTHBIMU KoJsiebaHusiMu. @Dopmyna TomcoHa. 3akoH COXpaHEHUs
DHEPTUU B UJICATHHOM KOJIeOATEIHhHOM KOHTYDE.

[IpencraBnenne o 3aryxaronmx KoyeOaHUSX. BBIHYKIEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyXIeHHBIE 2JIEKTPOMArHUTHBIC KOJICOaHMSI.

[lepemennbiii  TOK. CHUHYCOMJANBbHBIM TEPEMEHHBIM TOK. MOIIHOCTD
MIEPEMEHHOTO TOKAa. AMIUIMTYIHOE€ W JACUCTBYIOIIEE 3HAYEHUE CHUJIbI TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IlpousBoacTBo, nepenadya U MOTPEOICHUE AIEKTPUUECKON
DHEPIUHU. DKOJIOTUYECKUE PUCKHU IPHU MPOU3BOJACTBE ANEKTpodHEprun. KynbTypa
MCIIOJIb30BaHUs AJIEKTPOIHEPTIUU B TIOBCETHEBHOM KU3HMU.

TexHuyecknue yCTpOWCTBA M MPAKTUYECKOE IMPUMEHEHHUE: JIICKTPUUYECKHIM
3BOHOK, F€HEPATOp IEPEMEHHOTO TOKA, IMHUM JIEKTPOIlepe1ay.

Llemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATeNbHONM CUCTEMBbI (MPY>KUHHBIA WU
MaTEeMaTUYECKU MASITHUK).

Habmonenue 3atyxaronmx kojaeOaHui.

HccnenoBanue cBOMCTB BHIHYXICHHBIX KOJI€OaHUH.

Hab6nronenue pe3onanca.

CB0OOIHBIE AIEKTPOMArHUTHBIE KOJIEOAHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA W HANIPSDKEHHST OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHMIA.

Pe3onanc mnpu 1DoCienoBaTENbHOM COEOMHEHMM PE3UCTOPA, KaTyIIKH
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopenb TMHUY IEKTPONEPEAAUH.

Yuenuueckuii sxcnepumenm, 1abopamopHule pabomaol

HccnenoBanre 3aBUCMMOCTH TIEPHOJAa MAJbIX KOJIEOAaHWN Tpy3a HA HUTHU OT
JUIMHBI HUTU U MaccChl Ipy3a.
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HccnenoBanne NEPEMEHHOrO TOKa B LENH W3 IOCIENOBATENBHO
COEAMHEHHBIX KOHJIEHCATOPA, KaTyLIKU U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmpOMaZHUNHbBLE 60JIHbL

Mexannueckue BOJHBI, ycioBUs pacnpoctpaHenus. llepuon. CkopocTb
pacrnpocTpaHeHuss W JiuHa BOJIHBL. [lomepeuHble W TPOJOIBHBIE BOJIHBI.
WnTepdepentus u qudpakius MEXaHHYECKUX BOJH.

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

DJIEKTPOMAarHUTHBIE BOJHBI. Y CIOBUSA U3JIyYEHUS DJIEKTPOMArHUTHBIX BOJIH.
Bzaumnas opuenranusa BektopoB E, B, V B anekTpoMaruuTHol BoJsiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPa)KEHUE, MPETOMIICHHE, TOJIApu3alus, Judpakius,
unTepdepenius. CKOpoCTh 3JEKTPOMArHUTHBIX BOJIH.

[IIxana 3I€KTPOMAarHUTHBIX BOJIH. [IprMeHEHNE 3JIEKTPOMArHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBsI3U U TeNeBUACHUSA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsi3HEHUE OKPYKAIOIIEH CpeIbl.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE INPHUMEHEHHE: MY3bIKaJIbHBIE
WHCTPYMEHTHI, YJIBTPAa3BYKOBas IWAarHOCTMKA B TEXHUKE M MEIAULMHE, panap,
panuonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-meus.

Jlemoncmpayuu

OObpazoBanue 1 pacIpOCTPaHEHUE MOMEPEUHBIX U MPOAOIbHBIX BOJIH.

KoneoGmromeecs Te10 Kak HCTOUYHUK 3BYKa.

HabGmronenue orpakeHus: M NpeIoMIICHUS] MEXaHUYECKUX BOJIH.

Hab6monenue nntepdepenninu u qudpakiinii MEXaHUYECKUX BOJIH.

3BYKOBOW pE30HAHC.

HaOnronenue cBsi3M T'POMKOCTM 3BYKa M BBICOTBI TOHAa C aMIUIUTYJIOH U
4acTOTON KoJeOaHuH.

HccnenoBanne  CBOMCTB ~ JJEKTPOMATHUTHBIX  BOJIH: OTpaXECHHUE,
npesioMJIeHUE, Moaspu3anus, 1udpakius, uHTepdepeHus.

Tema 3. Onmuxa

['eomerpuueckass onrtuka. lIpsMoiMHENHOE pacHpoOCTpaHEHUE CBETa B
ogHopoaHou cpexe. JIyu cBera. ToueuHbId HCTOYHUK CBETA.

OTtpakenue cBera. 3aKOHbI oTpaxkeHusi cBeta. [locTpoeHne n3zobpaxeHuil B
IIJIOCKOM 3€pKaje.

[Tpenomnienue cBeTa. 3aKOHBI MIPEIOMIICHUS CBeTa. AOCOMIOTHBIIN MOKa3aTelb
npenomiieHusa. llonmnoe BHyTpeHHee oTpaxeHue. IIpenenpHbIM yroa MoOJHOIO
BHYTPEHHETO OTPAKECHHUSI.

HMucnepcust cBeta. CioKHBIN cocTaB 0enoro ceeta. LBer.

CobOuparoniie W pacceuBaroniue JuH3bl. ToHkas suH3a. DoKycHOe
paccTosiHME W ONTHYECKas cuja TOHKOM JuH3bL. [locTpoeHune uzoOpakeHUi B
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coOMparoIIMX M PacCeMBaKOIIMX JIMH3aX. PopMysia TOHKON JIMH3BL. Y BEIUYEHHE,
JABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€EOMETPUUECKON ONITUKH.

BonnoBass ontuka. Wurepdepenuus cBera. KorepeHTHblE HMCTOYHUKHU.
VYcnoBust HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CHH(A3HBIX KOTEPEHTHBIX HCTOYHHUKOB.

Hudpakmuss ceta. [udpakumonnas pemérka. YciaoBue HaOIIOACHUS
[JIaBHBIX ~MAaKCUMyMOB IIpM  IAJE€HUH MOHOXPOMAaTHYECKOIO CBETa Ha
TU(PAKIMOHHYIO PEIIETKY.

[Tonspuzanus ceera.

TexHuyeckue yCTpOWCTBA M IIPAKTUYECKOE MNPHUMEHEHHE: OYKH, JIyIa,
doToamnmapar, TPOEKIIMOHHBINA almapaT, MHUKPOCKON, TEJIECKOI, BOJOKOHHAsS
ONTHKA, TUPPAKIMOHHAS PEIIETKA, MOISIPOUSI.

Jlemoncmpayuu

[IpssMOonMHEHOE pPAcCHpPOCTPAHEHUE, OTPAXKEHHE U IPEIOMIICHHE CBETA.
OnTrueckue mpruOOpPHI.

[lonHOe BHyTpeHHEE OTpakeHue. Monenb CBETOBOAA.

HccnenoBanre CBONCTB M300pakKeHUH B JIMH3aX.

Mopaenu MUKpOCKOMa, TEIECKOIA.

Hab6mronenue natepdepeninm cpera.

Hab6monenue nudpaxium ceera.

HabGnronenue nucnepcuu cBera.

[TonydeHue cnekTpa ¢ MOMOLIBIO IPU3MBL.

[TonydeHnue cekTpa ¢ MOMOIIBI0 TU(PPAKIIMOHHON PEIIETKH.

HaOmronenue nonsipusannu CBeTa.

Yuenuueckuii sxkcnepumenm, 1abopamopuvie pabomol

W3mepeHne nokazaresis NpesioMJIEHUs CTEKJIA.

HccnenoBanne CBONCTB M300paKeHUH B JTIMH3aX.

Habmronenue aucnepcuu cBeTa.

Pa3nen 6. OcHOBBI CIeUAJIBHON TEOPHUH OTHOCUTEILHOCTH

['panvipl  TPUMEHMMOCTH  Kjiaccuyeckod — mexaHuku.  [loctynaTel
CIIEIMAIBHOM TEOPUU OTHOCHUTEIIBHOCTH: HMHBAPUAHTHOCTh MOJYJISI CKOPOCTHU
CBETa B BaKyyMe, IPUHIUIT OTHOCUTEILHOCTH DUHIIITEITHA.

OTHOCUTENBHOCTh OJJTHOBPEMEHHOCTU. 3aMEJICHUE BPEMEHU U COKPAILICHHE
JUTUHBI.

DHEPrusi U UMITYJIbC PEIATUBUCTCKON YaCTHUIBI.

CBs13b MaccChl ¢ SHEPruel U UMITYJIHLCOM PEIITUBUCTCKON YaCTULIbl. DHEPTUs
MOKOS.
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Paznea 7. KBantoBas pusuka
Tema 1. Inemenmol K6aHMOE0U ONMUKU

®dotonbl. ®opmyina [1nanka cBa3u SHeprun PoTOHA C €r0 YaCTOTON. DHEPTHUS
U UMITYJIbC (JOTOHA.
OTtkpsiTue U uccienopanue Gorodpdexra. Onbitel A. I'. CroneroBa. 3akOHBI

dboroaddexra. YpaBuenue DuHmTeiHa 111 doTodddexra. «KpacHas rpanuiiay
dbotoaddexra.

JlaBnenue ceera. OnwiTel I1. H. JleGenena.

XHUMHYECKOE JICHCTBUE CBETA.

TexHudeckue yCTpONCTBA MW MPAKTHYECKOE TMPUMEHEHHE: (OTOIIEMEHT,
dboToaaTUMK, COTHEUHAs OaTapesi, CBETOAUO.

Jlemoncmpayuu

®o1orh(HEeKT Ha YCTaHOBKE C IIMHKOBOU IJIACTUHOM.

HccnenoBanne 3akoHOB BHeMHETO (poTodddekTa.
CBeroauno.

Conneunas Gartapes.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmbiTel Pesepdopra mo paccesHUIO 0 -4acTHIL.
[InanerapHas mopens aroma. Iloctynatel bopa. M3myueHune u moryiomeHue
(GOTOHOB MpU MEepexojie aToMa C OAHOrO YpPOBHSA JHEPruu Ha Apyrou. Bumabl
criekTpoB. CHEKTp YPOBHEN SHEPIUU aTOMA BOJIOPOJA.

BousiHoBBIE cBolicTBa yacTtull. Bosnbl ne bpoitnsa. KopryckynsipHO-BOJTHOBOM
JyaJu3M.

CHOHTaHHOE U BBIHYKJICHHOE U3TyUYCHHE.

TexHuueckue yCTpOWCTBA U MPAKTUYECKOE NPUMEHEHHE: CIEeKTPaJbHbIN
aHanu3 (CIEKTPOCKOI), JIa3ep, KBAHTOBBIM KOMIBIOTED.

Llemoncmpayuu

Mopuenb onsita Pesepdopra.

OrnpeneneHue JUIMHBI BOJIHBI Ja3epa.

HabGnronenue inHeHyaThIX CIEKTPOB U3ITYyUEHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, 1abopamopuvie pabomol

Habmronenue nuHeRyaToro crekTpa.

Tema 3. Amomnoe a0po

DKCHEPUMEHTHI, JOKA3bIBAIOIIME CIIOKHOCTh CTPOeHHsS siapa. OTKpbITHE
paguoaktuBHocTH.  OmbiTel  Pesepdopaa  mo  ompeneneHuio  cocraBa
paanoakTUBHOTO wW3imydeHus. CBoiictBa anbda-, Oera-, TramMMa-U3ITydCHHUS.
Brnusinve paguoakTUBHOCTH Ha KUBbIE OPTaHU3MBI.
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OTkpbiTHE TIpOTOHA W HeWTpona. Hykimonnas mopens siapa I'eiizenOepra—
NBanenko. 3apsan sapa. MaccoBoe uucio aiapa. M30Tomnsl.

Anbda-pacnaa. OJEKTPOHHBIA H TO3UTPOHHBIA Oera-pacmaa. [amma-
U3JIy4eHHE. 3aKOH PAJIHOAKTUBHOIO pacIaja.

OHeprus CBA3U HYKJIOHOB B sifpe. SaepHble cuibl. Jlegekt macchl sapa.

Snepnbie peakunu. [lenenue u cuHTes Auep.

Anepueiii peaktop. TepmosimepHbiii cuHTe3. [IpoOnemMbl W MEPCHIEKTUBHI
AJIEPHOU SHEPTETUKU. DKOJOTUYECKHE ACIIEKTHI IAEPHONU SHEPTETHUKH.

OneMeHTapHble yacTULbl. OTKPBITHE IO3UTPOHA.

MeTo bl HaONIIOIEHUS U PETUCTPALIUH DJIEMEHTAPHBIX YaCTHULL.

dynaameHTanpHbIe B3auMOAeHCTBUS. EqMHCTBO (hr3nueckoi KapTUHBI MHpA.

TexHuyeckue yCTpoMCTBAa U IPAKTUYECKOE NMPUMEHEHUE: TO3UMETP, Kamepa
Buibcona, siiepHbIi peakTop, aToMHast boMo0a.

Jlemoncmpayuu

CU€TYrK MOHU3UPYIOLINX YACTHUL.

Yuenuueckuui sxcnepumenm, n1abopamopHuie pabomol

HccnenoBanue TpeKoB 4acTHI] (110 TOTOBBIM oTorpadusim).

Pa3nen 8. JiieMeHTBI aCTPOHOMUM M ACTPOPU3UKHU

Otanbl pa3BuThs actpoHomuu. [IpukinaaHoe 1 MUPOBO33PEHYECKOE 3HAUCHHE
aCTPOHOMMH.

Buna 3Bé3nnoro nHeba. Co3Be3ausi, sipKUe 3BE3/bI, IUIAHETHI, UX BUAUMOE
JBH>KCHUE.

ConneuHas cucrema.

Connue. ConHewyHass akTUBHOCTh. Mctounuwk sHeprun CosiHIA W 3BE3L.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTHUKHU. J(MarpaMma «CHEKTpalbHBIM Kilacc —
CBETHUMOCTb». 3BE3/bl IJIaBHOW MOCJIEI0BATEIIBHOCTH. 3aBUCHMOCTh «Macca —
CBETUMOCTBY» JUISl 3BE3]l TJIABHOM NOCJIENOBATEILHOCTA. BHYTpEeHHEE CTpOEHHE
3B€311. COBpEMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3BOtonuU CoJiHIa U
3BE3/1. DTaIlbl )KU3HU 3BE3].

Mueunsiii [TyTe — Hama ["amaktuka. [lomoxenune m aBxkeHue CosHLA B
[Nanaktuke. Tumnsl ramaktuk. PaguoranakTuku U KBa3apbl. YEpHBIE NBIPHI B AIpaAX
raJaKkTUK.

Bcenennas. Pacmmpenune Beenennoii. 3akon Xab66ma. Pazberanue raimakTuk.
Teopus bonpiioro B3peiBa. PEMMKTOBOE U3ITydEHHUE.

Macmrabnas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnpie mpobiieMbl aCTPOHOMUM.

Vuenuueckue nabnrooenus
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HaGmronenuss HeBOOPYEHHBIM TJIA30M C WCIIOIH30BAHUEM KOMITBIOTEPHBIX
MPWIOKEHUHN JJI ONPENCIICHUS MOJI0KEeHNUS HEOECHBIX 00BEKTOB HA KOHKPETHYIO
JaTy: OCHOBHBIE c03Be3/11s CeBEpHOro MOoMyIapus U ipKUe 3BE3bI.

HaGmronenus B Teneckon JlyHsl, mianet, Miieunoro Ilytu.

06001 aomee NMOBTOPEHUE

Ponp ¢usuku w acTpoHOMHUM B IKOHOMHYECKOW, TEXHOJOTHYECKOM,
COIMAIPHON M dTUYECKOHN cepax MesITeTHbHOCTH YeJIOBEKA, POJIb U MECTO (DU3UKU
Y aCTPOHOMHUHU B COBPEMEHHOI HAay4YHOW KapTHHE MUPa, poib (PU3NUECKOIN Teopuu
B (GOpPMHUPOBAHUM TPEACTABICHUM O (PU3NYECKOM KapTUHE MHpaA, MECTO
bu3nUecKkoil KapTUHBI MUpPa B OOLIEM DSy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O IPUPOJIE.

MexnpeaMeTHble CBSA3H

N3yuenue kypca ¢usuku 0a3zoBoro ypoBHs B 11 kjacce ocyiiecTBiseTcs ¢
YYETOM COAEPKATENBHBIX MEXKIPEAMETHBIX CBS3€d C KypcaMH MaTeMaTHKH,
OMOIOTHH, XUMHH, Teorpadru U TEXHOJIOTUH.

Meowcnpeomemnvie nonsimusi, CBSI3aHHBIE C M3yYEHHEM METOJOB HAy4YHOIO
MO3HAHUS: SIBJICHWE, HAay4YHBIA (hakT, TUMOTEe3a, (Pu3nyeckas BeIUYHHA, 3aKOH,
Teopusl, HAOIIOIEHUE, SKCIIEPUMEHT, MOJIETUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelIEHHWE CUCTEMbl YPAaBHEHUM, TPUTOHOMETPUUECKUE
GyHKIUA: CUHYC, KOCUHYC, TAHT€HC, KOTAHTE€HC, OCHOBHOE TPUTOHOMETPUUYECKOE
TOXJECTBO, BEKTOPbl M MX MPOCKUHWH HA OCH KOOPIAWHAT, CIIOKECHHUE BEKTOPOB,
IPOU3BOAHBIC D3JIEMEHTAPHBIX (PYHKIUN, MPU3HAKU MOAOOUS TPEyTrOJIbHUKOB,
OTpeIeJICHHE TUIOIIAIN TIIIOCKUX (Uryp u o0béma Tell.

buonoeusa: »nektpuueckue sBICHUS B JKUBOW Mpupoje, KosebaTeabHbIe
JBUKEHHS B )KUBOW NPUPOJE, ONTUYECKUE SIBIICHUS B )KUBOMW MPUPOJIEC, IEUCTBUE
paanauy Ha )KUBbIE OPTraHU3MBL.

Xumus: CTpOEHHE aTOMOB M MOJIEKYJI, KPUCTAJUIMYECKAsl CTPYKTypa TBEPABIX
T€Jd, MEXaHU3Mbl O0Opa30BaHUSl KPUCTAUIMYECKOW pEIIETKH, CHEKTpaIbHbIN
aHams.

l'eoepagusa: wmarHWUTHBIE TIOMIOCA 3€MJIM, 3JICKM MArHUTHBIX Py,
dhoToCHEMKA 36eMHOM TTOBEPXHOCTH, MPECKa3aHUE 3eMIICTPSICEHUH.

Texnonoeus: IJHHUM DIEKTPONEpPEAAd, TEHEPATOP IMEPEMEHHOrO TOKa,
ANEKTPOABUTATENb, WHAYKLIWOHHAS I[€4Yb, pajap, PaaUONpPUEMHUK, TEJIEBHU30D,
anTeHHa, TenedoH, CBU-meub, NMpOEKIMOHHBIN ammapar, BOJIOKOHHAS OTNTHKA,
COJTHEeYHas Oatapesi.
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IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
®U3UKE HA YPOBHE CPEJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne ydeOHOro mpeamera «Dusmka» Ha ypOBHE CpPETHETO OOIIero
obOpasoBanus (0a30BbIN YPOBEHB) OJDKHO OOECIEYUTH OCTHXKCHHUE CIIETYFOIINX
JMYHOCTHBIX, METAIIPEAMETHBIX U MPEIMETHBIX 00pa30BaTEIIbHBIX PE3YyJIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ybTaThl OCBOCHHS YUeOHOTO TpeaMmeTa «DPu3nKay AOTHKHBI
OTpaXkaTb TOTOBHOCTb M CIIOCOOHOCTh OOYYaIOIUXCS PYyKOBOACTBOBATHCS
c(hOpMUPOBAHHONW BHYTPEHHEHW TMO3HMIMEH JUYHOCTH, CHUCTEMOW IIEHHOCTHBIX
OpUEHTALIUM, TO3UTUBHBIX BHYTPEHHHX  YOEXACHUH, COOTBETCTBYIOIIMX
TPaJMLIMOHHBIM LIEHHOCTSIM POCCHICKOTrO O0OIlEeCTBa, PACIIMPEHUE KU3HEHHOTO
ONBITa U OMBITA JEATEILHOCTH B MPOIECCE peal3allii OCHOBHBIX HapaBICHUN
BOCIIUTATENBHOU IESITENHLHOCTH, B TOM YHCJIE B YACTH:

1) rpaxaaHCKOro BOCIIMTAHMS:

c(hOpMUPOBAHHOCTD IPAKIAHCKON MO3UIIMKM 00YYaIOIIErocsi Kak aKTUBHOTO U
OTBETCTBEHHOT'O WJIEHA POCCUICKOTO OOIIECTBA;

OPUHATHE  TPAAUIIMOHHBIX  OOIIEUETIOBEUYECKUX T'YMAHHCTHYECKUX U
JEMOKPATUYECKUX LIEHHOCTEH;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIbHOCTh B MHTEPECAX TIPa)KAaHCKOIrO
o0111ecTBa, y4acTBOBATh B CAMOYIIPaBJICHUU B 00pa30BaTEIbHON OpraHU3allnu;

YMEHHE B3aMO/ICMCTBOBATH C COLIMATIbHBIMU HHCTUTYTaMHU B COOTBETCTBUHU C
X QYHKIUSIMH U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMAHUTAPHOW U BOJIOHTEPCKOM JNEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUSA:

c(hOpMUPOBAHHOCTD POCCUICKOI IPaKIaHCKOM UJICHTUYHOCTH,
NaTpUOTU3MA;

[IEHHOCTHOE OTHOILIEHHWE K TOCYJapCTBEHHBIM CHMBOJAM, JOCTHUXKEHUSIM
POCCUICKUX YUEHBIX B 00J1aCTH (PU3UKHU U TEXHUKH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCITUTAHUSA:

c(hOpMUPOBAHHOCTH HPABCTBEHHOI'O CO3HAHMSI, STUYECKOTO MTOBECHUS;

CIIOCOOHOCTh OIICHMBATh CHUTYAllUI0 W MPUHUMATH OCO3HAHHBIC PEIICHUS,
OPHUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBbIE HOPMBI M IIEHHOCTH, B TOM YHUCIIC B
JEATEIIbHOCTH YYEHOTO;

OCO3HaHUE JINYHOTO BKJIaJ|a B TOCTPOEHUE YCTOMYUBOTO Oy TyIIETO;

4) 3cTeTHYeCKOr0 BOCIIUTAHUS:

ACTETUYECKOE OTHOIIICHUE K MUPY, BKJIKOYAsi 3CTETUKY HAYYHOI'O TBOPUYECTBA,
npucymero pu3nveckon Hayke;
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S) Tpy10BOr0 BOCIIMTAHMS:

UHTEpEC K pa3iuyHbIM cdepaMm MpodeccroHaNbHON esATENbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOIN U TEXHUKOW, yMEHHUE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyayuieil npodeccun U peaan3oBbIBaTh COOCTBEHHBIE JKU3HEHHBIE I1JIaHbL;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO0Opa30BaHUIO B 00JacTH
(GU3MKYN Ha TPOTSKEHUH BCEU KHU3HU;

6) 3K0JI0rM4eCKOro BOCIIMTAHMSA

c(OpPMUPOBAHHOCTh HKOJIOTMUECKON KyJIbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa 3KOJOTMYECKUX MPOo0IeM;

IUIAHUPOBAHKE U OCYILECTBIICHUE IEHCTBUNA B OKPYXKAIOILIEH Cpelie Ha OCHOBE
3HAHUSA LEJIed YCTOMYMBOIO Pa3BUTHSI YEJIOBEUECTBA;

paclIMpeHre OmbITa JEATEIBHOCTH JKOJOTMYECKOM HAaNpaBIECHHOCTH Ha
OCHOBE UMEIOUINXCS 3HaHUU 10 (PU3HKE;

7) HEHHOCTH HAYYHOI'0 NO3HAHMA:

c(OpMHUPOBAHHOCTh MHPOBO33PEHUS, COOTBETCTBYIOILETO COBPEMEHHOMY
YPOBHIO pa3BUTHUs (U3NUECKOIN HAYKH;

OCO3HAaHME LIEHHOCTH HAay4YHOM JEATENbHOCTH, TOTOBHOCTH B IpOLECCE
U3y4eHHsd  (QU3MKU  OCYLIECTBISITH ~ IPOEKTHYHD M HCCIEIOBATENIBCKYIO
NEATEIbHOCTh MHIUBUAYAJIbHO U B IPYIIIIE.

METAINIPEAMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHUBEPCAJIbHbIE yUeOHbIE JeiicCTBUSA
ba3oBble JJornyeckue aeiicTByA:
CaMOCTOATENIbHO  (popMynupoBaTh U aKTyaJIM3UpOBaTh  MPoOJIEMYy,
paccMaTpuBaTh €€ BCECTOPOHHE;
ONPENEIATh UENU JEATEIbHOCTH, 3a]1aBaTh IapaMeTpbl U KPUTEPUH HX
JTOCTHOKECHUS,
BBISIBJIATH  3aKOHOMEPHOCTH W MPOTUBOPEYUS B  pacCMaTPUBAEMBIX
(bU3UYECKUX SIBICHUSX;
pa3pabarpiBaTh IUIAH PEIICHUS TPOOJEeMbl ¢ Y4ETOM aHalv3a UMEIOIIUXCS
MaTe€pPUaAJIbHBIX U HEMATEPUAIBHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBHI B JIESITEIbHOCTD, OLIEHUBATh COOTBETCTBUE PE3YIbTATOB
1[EJISIM, OIIEHUBATh PUCKH MOCJIEACTBUM IEITEIbHOCTH;
KOOPJAMHUPOBATh M  BBHIMIOJHATH pabOTy B YCIOBHUSIX  pPEaJbHOTO,
BUPTYAJILHOTO U KOMOMHUPOBAHHOTO B3aMMO,ICHCTBHSI;
pa3BUBATh KPEATUBHOE MBIIIJICHUE TIPH PEIICHUH KU3HEHHBIX MTPOOJIEM.
ba3oBble ucciaenoBaTebCKHe 1eHCTBUSA:
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BJIa/IeTh HAYYHOM TEPMHHOJOTHEH, KIIOUYEBHIMU TMOHSATHSIMU U METOAAMHU
buznuecKoil HayKu;

BJIa/IeTh HAaBBIKAMHU Y4eOHO-MCCIIEI0BATENbCKONW U MPOSKTHON AESITeIbHOCTH
B 001acTé (U3UKHU, CIIOCOOHOCTHIO M TOTOBHOCTBHIO K CAMOCTOSITEIbHOMY TOUCKY
METOOB pELICHHS 3a1a4 (PU3NYECKOTO COJACPXKAHMS, NPUMEHEHHIO Pa3IUyHbIX
METOJIOB MO3HAHUS;

BJaJE€Th BHUAAMU JEATEIbHOCTH IO TMOJYYEHHIO HOBOTO 3HAHUA, €ro
UHTEpIpeTaluy, NpeoOpa3oBaHUI0 W MPUMEHEHHIO B PAa3IMYHBIX Y4EeOHBIX
CUTYalMsIX, B TOM YHCJIE IIPH CO3AaHUU YUEOHBIX MMPOEKTOB B 00JaCTH (DPU3UKH;

BBISIBIISITh TPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJlM3UpOBaTh 3ajady,
BBIIBUTATh TUIOTE3Y €€ PpEeLICHUs, HAXOAUTh apryMEHTHI IS JOKa3aTesIbCTBA
CBOMX YTBEPXJACHUM, 3a]]aBaTh MapaMeTPhl U KPUTEPUH PEIICHUS;

aHATM3UPOBaTh IOJIyY€HHbIE B XOJE€ pEUICHUs 3aJauyd  pPe3yJbTaThl,
KPUTUYECKH OIIEHHWBATh UX IOCTOBEPHOCTH, IPOTHO3UPOBATH U3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh W (opMynHpoBaTh COOCTBEHHBIE 3a7aud B OOpa30BATENBHOM
JeSITEIbHOCTH, B TOM YHUCJIE TIPU U3YYCHUH (DUBHUKY;

JlaBaTh OLIEHKY HOBBIM CUTYAIUsIM, OLICHUBATh MPUOOPETEHHBIH OMBIT;

yMETh TMEPEHOCUTh 3HaHUSA 10 (U3UKE B MPAKTUUYECKyI0 001acTh
KU3HECSATEIIbHOCTH;

YMETh MHTETPUPOBATh 3HAHUA U3 PA3HbIX MPEIMETHBIX 001acTel;

BBIJIBUTaTh HOBBIE UJIEH, IPEJIaraTh OPUTHHAIBHBIE TIOJXOIbI U PELICHHUS;

CTaBHUTb NPOOJIEMBI U 33]]a4H, TOMYCKAIOUINE albTePHATUBHBIC PEIICHUSI.

Pa6oTa ¢ unpopmaunmeii:

BJIa/IeTh HaBBIKAMH MOJy4YeHUS MHGOPMAIUU (PU3NYECKOTO CONEPIKAHUSA U3
UCTOYHUKOB PAa3HBIX THUIIOB, CAMOCTOSITEIbHO OCYIIECTBIATH IOUCK, AaHalu3,
CHUCTEMAaTH3alMI0 M HMHTEPIpETalni0 MHGOPMAIMKM Pa3IMYHBIX BUAOB U (opm
IpEeCTaBICHHUS;

OLICHUBATh JJOCTOBEPHOCTH HH(POPMAIINH;

UCIIONb30BaTh  CpeAcTBa  MHGOPMAIMOHHBIX W KOMMYHHUKAIlMOHHBIX
TEXHOJOTHIM B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX U OPraHU3alMOHHbBIX
3ama4 Cc coOmoeHMeM TpeOOBaHUI APrOHOMHMKH, TEXHHKH O€30MacHOCTH,
TUTHEHBbI, pecypcocOepexeHus, TMPABOBBIX W OTUYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30MaCHOCTH;

CO3/aBaTh TEKCThl (DU3MUECKOTO COJEpKaHUS B Ppa3IUYHbIX (opmarax c
y4€TOM Ha3Ha4YeHUs UH(OPMAIMH U IIETICBON ayIUTOPUH, BHIOMPAsk ONTUMAIIbHYIO
dbopMy npeacTaBIeHNUS U BU3YaTU3aIHH.

KoMMyHMKAaTHBHBIE YHMBeEPCAJbHbIE YUeOHbIe NeCTBHA:
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OCYIIECTBIISATh OOIIEHWE Ha ypokKax (U3HKK ¥ BO BHE-YPOUHOU
JESTENbHOCTH;

pacmo3HaBaTh NPEANOCHUIKM  KOH(MDIMKTHBIX CHUTyallui W CMST4YaTh
KOH(JIMKTHI;

pPa3BEPHYTO M JIOTMYHO H3Jararb CBOK TOYKY 3PEHHUS C HMCIIOJIb30BaHUEM
SI3BIKOBBIX CPEJCTB;

MMOHUMAaTh M MCIIOJb30BaTh NPEUMYILECTBA KOMAaHIHOW M WHIWBUYaJIbHOU
paboTHI;

BBIOMpPATh TEMATHUKy U METOJAbl COBMECTHBIX JACHCTBUH € Yy4ETOM OOIIMX
WHTEPECOB U BO3MOKHOCTEN KAXKJIOTO YJIEHA KOJIJIEKTUBA;

MIPUHUMATh LEIM  COBMECTHOM  JEATENbHOCTH, OPraHU30BbIBATH W
KOOPJIWHUPOBATh ACHUCTBUA MO €€ NOCTHKEHHIO: COCTAaBJISTh IUIAH JICWCTBHM,
pacnpeiesiaTh pojaud € Y4€TOM MHEHUH YYacTHUKOB, OOCYXIaTh pe3yJIbTaThl
COBMECTHO pabOThI;

OLICHMBATh KA4€CTBO CBOEr0 BKJAJa M KaXJOTO Y4YaCTHMKA KOMAaHIbl B
o01Mii pe3ynbTar 1Mo pa3paboTaHHBIM KPUTEPHUSIM;

MpearaTb HOBBIE NPOEKThI, OLUECHUBATH WAEHU C IMO3ULUHAH HOBU3HBI,
OPHUTHHAIBHOCTH, IPAKTUYECKON 3HAYNMOCTH;

OCYIIECTBJIATh TO3UTUBHOE CTPATETUYECKOE IIOBEICHUE B Pa3JIMYHBIX
CUTYAIUSX, IPOSIBISATH TBOPUECTBO U BOOOPAKEHHE, OBITHh HHUITHATUBHBIM.

PeryJsiTuBHBIC YHUBepcaJbHbIe y4eOHbIe eiicTBUSA
Camoopranusanus:

CaMOCTOSITENIbHO OCYIIECTBISATh MO3HABATENbHYIO JESATENHOCTh B 00JacTH
GU3MKM U acCTPOHOMHHM, BBISBISATH MPOOJIEMBI, CTaBUTh U (POPMYIUPOBATH
COOCTBEHHBIE 3a/1a4H;

CaMOCTOSITEJIbHO COCTAaBJIATh IUIAH PEUIEHMs] PacUETHBIX M KAaueCTBEHHBIX
3aJ1a4, [JIaH BBIMOJIHEHUS MMPAKTUYECKONU paboThl ¢ YUETOM UMEIOIINXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEH U MPEOYTECHUH;

JlaBaTh OLIEHKY HOBBIM CUTYaIUsIM;

paciupsATh paMKHM y4eOHOTro NMpeAMETa Ha OCHOBE JINYHBIX NPEANIOYTEHUN;

JieNlaTh  OCO3HAHHBIA BBIOOp, AapryMEHTUpOBAaThH €ro, OpaTb Ha ceos
OTBETCTBEHHOCTb 32 PEIICHUE;

OLICHUBATH MIPUOOPETEHHBIN OTIBIT;

CrocoOCTBOBAaTh (POPMHUPOBAHUIO M MPOSIBICHUIO HPyAMLMHM B 00JacTu
(pU3KKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENIbHBIN U KyJIbTYPHBIN YPOBEHbD.

CaMOKOHTPOJIb, SMOIUOHAIbHBIH MHTEJICKT:

JaBaTh OLIEHKY HOBBIM CHUTYyallUsIM, BHOCUTb KOPPEKTHUBBI B J€ATEIHHOCTD,

OLICHHUBATh COOTBETCTBUE PE3YJIbTATOB LEISM;
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BIAJIETh HaBBIKAMH  [IO3HABATEIbHOW  pe(ieKcMH KaK  OCO3HaHUS
COBEPIIAEMBIX JEHCTBUH ¥ MBICIUTEIBHBIX MPOIECCOB, WX pPE3yJIbTaTOB H
OCHOBAaHUI;

UCTOJIb30BaTh NPUEMBI peduieKCUn I OLIEHKHU CUTYaIluH, BHIOOpAa BEPHOTO
peleHus;

yMETh OIICHWBAaTh PUCKA W CBOECBPEMEHHO NPUHUMATh PEIICHHs I0 WX
CHIDKEHUIO;

OPUHUMATh MOTUBBI M apryMEHTBl JPYrHMX IIpH aHalu3e pe3yJbTaToB
NesITeTbHOCTH;

IPUHUMATD ce0sl, TOHUMAasi CBOM HEJJOCTAaTKH U JOCTOWHCTBA,

NPUHUMATh MOTUBBI M apTyMEHTHl JPYTHX IIPH aHalu3e pe3yJbTaToB
JeSITeTbHOCTH,

NpU3HABaTh CBOE MPABO U MPaBO IPYTUX HA OLIHOKH.

B mporecce nocTukeHUs: JIMYHOCTHBIX PE3YJIbTATOB OCBOCHHS IMPOrPaMMBbI
no ¢Qusuke AN YpPOBHS CpeAHEro ooOmero oOpa3oBaHHs y OO0ydarommxcs
COBEPIIICHCTBYETCS IMOIMOHATBHBIN UHTEJUICKT, Ipe/IoIararnmi
c(hOpMUPOBAHHOCTb:

CaMOCO3HAHUs, BKIIIOYAIOIIETO CIIOCOOHOCTh MOHMUMATh CBOE SMOLIMOHAILHOE
COCTOSIHWE, BUJIETh HAINPaBJICHUS! Pa3BUTHs COOCTBEHHOI AMOLMOHAIBHON chepsl,
OBITh YBEPEHHBIM B ce0€;

CaMOPETYJIUPOBAHHS, BKJIIOYAIONIETO CAaMOKOHTPOIb, YMEHHE NPUHUMATH
OTBETCTBEHHOCTh 32 CBOE IIOBEIEHUE, CIIOCOOHOCTh aJalnTHpPOBAThCA K
HMOIMOHAIBHBIM U3MEHEHHSIM U TPOSIBIATH THOKOCTb, OBITh OTKPHITHIM HOBOMY;;

BHYTPEHHEH MOTHUBAIMH, BKIIOYAIOIIEH CTpEeMIIEHHE K JTIOCTHKEHUIO LEIH U
yCIieXy, ONTHMU3M, WHHUIIMATUBHOCTh, YMEHHUE JICHCTBOBATh HMCXOJS W3 CBOUX
BO3MOKHOCTEH;

AMIIATUH, BKIIOYAIONIEH CIIOCOOHOCTh TTOHUMATh 3MOIIMOHAIBHOE COCTOSIHUE
ApyTUX, YYUTBIBaTh €ro MpHU OCYLIECTBICHUU OOLIeHHs, CHOCOOHOCTh K
COYYBCTBUIO U CONIEPEKUBAHUIO;

COLIMABHBIX HABBIKOB, BKJIFOUAIOIIUX CIIOCOOHOCTH BHICTPAUBATh OTHOIICHUS
C IPYTHMH JIFOJIbMU, 3a00TUTKCS, IPOSIBIISTh MHTEPEC U Pa3peniaTh KOH(IUKTHL

INPEAMETHBIE PE3YJIBTATBI
K xonumy oOyuenuss B 10 kiacce mpeaMeTHbIE pe3ysbTaTbl Ha 0a30BOM
YPOBHE JI0JKHBI OTpaXaTh CPOPMUPOBAHHOCTD Y O0YUAIOUINXCS YMEHHIA:
JEMOHCTPUPOBATh Ha MpPUMEpax posib U MecTo (U3uKu B (HopMHpOBaAHHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTUH COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B IPAKTUYECKOM JIEATEIIbHOCTH JIIOJIEH;
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YUYUTHIBATh TPAHUIIBI TPUMEHEHUS W3YyYCHHBIX (U3UYECKUX MOJIEIIEeH:
MaTepHuaibHas TOYKA, MHEPIIMAIbHAS CUCTEMa OTCYETa, AOCOMIOTHO TBEPOE TEIO,
WJICAIBHBIN Ia3, MOJEIIM CTPOCHUS Ta30B, )KUJAKOCTEM M TBEPABIX TEJ, TOUCUHBIN
ANIEKTPUUYECKUH 3apsil IPU pellieHnU (PU3NUECKUX 3a]1a4;

pacro3HaBath (U3UYECKHUE SBJICHHS (TIPOLIECChI) U OOBSICHITh UX HA OCHOBE
3aKOHOB MEXAHWKH, MOJICKYJISIPHO-KUHETUYECKOM TEOPUM CTPOCHHS BEIECTBA U
ANEKTPOAMHAMUKHU:  PABHOMEPHOE UM PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBI)KCHUE, CBOOOJHOE IaJICHUE TeJ, JBM)KCHUE IO OKPYKHOCTH, HWHEPIIHUS,
B3auMoOJIelicTBUE Tel, Tuddy3usi, OPOYHOBCKOE JIBHKEHHE, CTPOSCHUE KUIKOCTEH
U TBEPJIBIX TeJ, U3MEHEHHE 00bhEMa TeJl MPU HarpeBaHuu (OXJIaXKIECHUH ), TETNIOBOE
paBHOBECHE, UCIAPECHHE, KOHICHCALUs, TUIABJIEHUE, KPUCTAILIM3AlUs, KUIICHHE,
BJIYKHOCTbh BO3/lyXa, OBBIIIICHUE JIABJICHUS ra3a Mpu €ro HarpeBaHuM B 3aKPHITOM
cocy/ie, CBsI3b MEXIy MapamMeTpaMud COCTOSIHMS Ta3a B H30Ipolieccax,
AJIEKTpU3AIUS TeJl, B3aUMOJICHCTBUE 3apsJIOB;

OTIMCHIBATh MEXAHWYECKOE NBIDKCHHE, WCIONL3Ys (PU3NYECKHUe BEIIMYWHBI:
KOOpAMHATa, MyTh, NEPEMEIIECHUE, CKOPOCTh, YCKOPEHHE, macca Teja, Ccuia,
UMITYJIbC TeJla, KUHETUYECKasi SHEprusi, MOTECHIMAIbHAS SHEPIrusi, MEXaHUYeCKas
paboTta, MexaHWYecKas MOIIHOCTh; IIPU ONUCAHUM TPABUIBLHO TPAKTOBAThH
(bU3UYECKUIT CMBICT MCIOJIb3YEMbIX BEJIUYUH, WX OOO3HAYECHUS W EIUHHUIIBI,
HaXOJUTh (OPMYJIbI, CBA3BIBAIONINE NaHHYIO (DU3UYECKYIO BETUYHHY C JIPYTUMU
BCJIMYNHAMU;

OIMCHIBATh M3YYCHHBIE TEIUIOBBIE CBOMCTBA TEJI W TEIUIOBBIE SBJICHHUS,
UCIIONB3Ysl (U3MUeCKue BEIMYMHBI: JaBJIGHWE Ta3za, TeMmIleparypa, CpeaHss
KMHETHYECKasi SHEPrUsl XaOTUUYECKOIO JBUKEHUS MOJIEKYJI, CPEAHECKBAApaTUUHAS
CKOPOCTh MOJIEKYJI, KOJIMYECTBO TEIUIOTH, BHYTPEHHSS HSHEprus, padoTa rasa,
KOO (PUIMEHT TMOJE3HOTO JCWCTBUS TEIJIOBOTO JIBUTATEINSA;, IPH OINKCAHUU
NPaBWIbHO TpaKTOBaTh (DU3WYECKUH CMBICI HCIOJIB3YEMbIX BEIMYHH, HX
0003HaYeHUs U CAWHUIBI, HaXOJIUTh (QOPMYJIbI, CBA3BIBAIOIIME JaHHYIO
(bU3UYECKYI0 BEJIMYHUHY C APYTHUMH BEIHMUYNHAM;

ONUCHIBATh U3YUYEHHBIE JIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKHE
SIBJIICHUS (IIPOIIECCHI), UCTIONB3YsT (PU3MUECKUE BEIMYUHBI: DJICKTPUUYCCKUN 3apsij,
AIEKTPUYECKOE T0JIE, HAMPSIKEHHOCTD MOJIs, MOTEHIIUAN, PA3HOCTh MTOTECHIMAJIOB;
NPy OINHCAHUM TPABWJIBHO TPAKTOBaTh (DU3UYECKUN CMBICT HCIOJIb3yEeMbIX
BEIIMYMH, WX OOO3HAYECHMS M CIWHHMIIBI, YKa3bIBaTh (DOPMYJIbI, CBSI3BIBAIOIINE
JTaHHYI0 (PU3UYECKYIO BETUYHHY C APYTUMH BEIMYUHAMU,

aHaJM3UPOBaTh (PU3UYECKHUE MPOLIECChl U SBJICHUS, UCIOIB3Ys (PU3UUYECKUE
3aKOHBI Y TIPUHLHKIBL: 3aKOH BceMHUpHOTo TsAroreHus, I, II u III 3akonsl HeroTOHA,
3aKOH COXpPAaHEHUS MEXAHUYECKOW OJHEPruu, 3aKOH COXPaHCHHUS MMITYJIbCa,
HNPUHLUN CYNEPHO3UIUA CHJI, HPUHIUII PABHONPABUS HHEPLHUAIBHBIX CHUCTEM
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oTcuéTa, MOJIEKYJSIPHO-KUHETHUECKYIO TEOPHIO CTPOCHMSI BEIIECTBA, Ta30BBIC
3aKOHBI, CBSI3b CPEIHEH KMHETHUYECKON 3HEPIHH TEIUIOBOTO JBIKEHHUS MOJIEKYIH C
aOCOIIOTHON TeMIlepaTypoM, MepBbIid 3aKOH TEPMOJUHAMHUKH, 3aKOH COXPaHEHUS
AIIEKTPUUECKOro 3apsija, 3akoH KyloHa, Mpu 3TOM pa3ivyarh CIOBECHYIO
(GOpMyYIMPOBKY 3aKOHA, €r0 MAaTEMaTUYECKOE BBIPAKEHUE U YCIIOBUS (IFPAHMIIbI,
00JacT) NPUMEHUMOCTH;

OOBSCHATHP OCHOBHBIC€ NPHUHLMIIBI JEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKUX YCTPOMCTB; paziuyaTh YCJIOBHS MX O€30MacHOr0 MCIOJIb30BAaHUS B
IMOBCEIHEBHOM KU3HU;

BBINIOJIHATh OKCIIEPUMEHTHI MO HUCCIEIOBAHUIO (PU3MYECKUX SBJICHUM U
IPOLIECCOB C HCIOJb30BAaHUEM MPSAMBIX UM KOCBEHHBIX HM3MEPEHUU, MPU HTOM
dbopmynupoBath mpobiieMy/3amadyy ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTa,
coOHUpaTh YCTAaHOBKY M3 MPEIJIOKEHHOIO0 00O0pYyAOBaHMS, MPOBOAUTH OMbBIT U
(bopMyIMpPOBATH BHIBO/IBI;

OCYIIECTBIISATh MPSAMBIE U KOCBEHHbIE U3MEPEHUS (PU3HUECKUX BEIUYUH, IPU
3TOM BBIOHMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMS] W HUCIOJIb30BaTh H3BECTHBIC
METO/bI OLIEHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCJIENOBATh  3aBUCHUMOCTA  MEXIYy  (U3MUYECKUMHU  BEIUYMHAMHU  C
UCIIOJIb30BAaHUEM TNPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAHOBKY,
¢uKcHpOBaTh PE3yNIbTAThl IMOJYYEHHON 3aBUCUMOCTU (DU3HUECKUX BEIUYUH B
BUJIE Ta0nHIl U TpaMKOB, AeNaTh BBIBOJBI IO PE3yJIbTaTaM UCCIICJOBAHMUS,

coOmro1aTh MpaBuiia 0€30MacHOro TpyJla MpU MPOBEIEHUU MCCIEIOBAHUN B
paMKax y4eOHOro »SKCHEpUMEHTa, Y4eOHO-UCCIEeNOBATEILCKOW U MPOEKTHOM
NEATEIbHOCTH C MCHOJIb30BAHUEM H3MEPUTEIbHBIX YCTPOMCTB U J1AOOPATOPHOIO
000opyI0BaHUS;

pemiath pacu€THBIC 3aJayd C $BHO 3aJaHHONW (DU3MUECKON MOJIENblo,
UCIIOJIb3Ys (PU3UYECKUE 3aKOHBI M TIPUHIIUIIBI, HA OCHOBE aHAJIM3a YCIOBUS 3aa4u
BBIOMpaTh (PU3NUECKYI0 MOJIEb, BBIJACIATh (DU3NUYECKUE BEIUYUHBI U (POPMYIIBI,
HEOOXOUMbIEe NJIsi €€ pEelIeHUs, MPOBOAUTH PacuéThl M OICHMBATh PEaTbHOCTDH
MOJIy4YE€HHOT0 3HaUY€HUs (PU3HUECKON BEIIMYUHBL;

peliaTh KaueCTBEHHBIE 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUUBYIO
LEMOYKY PAaCCY>KIECHUM C OMOpOM Ha HM3yYEHHbIE 3aKOHBI, 3aKOHOMEPHOCTH U
busnueckue BICHUS;

UCIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UH(GOPMAIIMOHHBIE TEXHOJIOTHU JIJISl TIOUCKA, CTPYKTYPUPOBAHUS, UHTEPIIPETALIUN
U IPEICTABJICHUS YYEOHOW U HAyYHO-MOMYJIAPHON MHGOpPMALIMH, MOJYyYEHHON U3
Pa3IMYHBIX UCTOUHUKOB, KPUTHUYECKH aHAJIU3UPOBATH MOJTYy4aeMyIo HH(pOpMaIuio;
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IPUBOJUTH MPUMEPHI BKJIAJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBSICHEHHE IPOLECCOB OKPYXKAIOIIET0 MHpa, B Ppa3BUTHE
TEXHUKHU U TEXHOJIOIUM;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
U1 obecrieueHrss 6€30MacHOCTH MPU O0palleHUuH ¢ MpUuOoOpaMu U TEXHUYECKUMHU
yCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTrO
MOBEACHUS B OKPYKAIOLIEH CPEJIE;

paboTathb B TpYININE C BHIIIOJHEHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATH padOTy TPYIIbl, PalMUOHAIBHO paCHpEAeNiATh OO0S3aHHOCTU U
IUIAHUPOBATH JIESTENBHOCTh B HECTAHIAPTHBIX CUTYyallUsX, aJIeKBaTHO OIEHUBATH
BKJIAJ] KQKJIOTO M3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.

K xonmy oOyuenuss B 11 kiacce mpeaMeTHbIE pe3yibTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpakaTh CPOPMUPOBAHHOCTH Y 00YUAIOIIUXCS YMEHUI:

JEMOHCTPUPOBATh Ha IMpUMEpax pojib U MecTo (U3UKU B (HOPMHPOBAHUU
COBPEMEHHOW HAay4YHOM KapTUHBI MHpA, B PA3BUTUM COBPEMEHHOW TEXHUKHU U
TEXHOJIOTUH, B NMPAKTUYECKON IEATEIBbHOCTH JIFOJACH, LIEJOCTHOCTh U E€OUHCTBO
(du3nYECcKOil KapTUHBI MUPA;

YUUTBIBATh TPAHULBI TMPUMEHEHUS W3YyUYEHHbIX (U3UYECKUX MOJIENeH:
TOYEYHBIN AJIEKTPUUECKUIN 3apsifl, Jy4d CBETa, TOUEUHbI UCTOYHUK CBETA, siepHas
MOJieJb aTOMa, HYKJIOHHAsh MOJIeJIb aTOMHOTO siipa MPH PEIICHUU (PU3UUIECKUX
3aj1ay;

pacrno3HaBaTh (pU3MUECKHUE SIBJICHUS (IPOLECChl) U OOBICHATH UX Ha OCHOBE
3aKOHOB 3JIEKTPOJIMHAMHUKN M KBAHTOBOW (DU3UKH: 3IEKTPUUECKask IPOBOAUMOCT,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JIEUCTBUS TOKA, B3aUMOJIEHCTBUE
MarHuTOB, OJJIGKTPOMAarHUTHas MHIYKUUSA, JACHCTBHME MAarHUTHOTO TIOJIA Ha
IPOBOJAHUK C TOKOM M JBIXKYIIMKCS 3apsl, 3JIEKTPOMAarHUTHBIE KoJeOaHusA U
BOJIHBI, NPSMOJIMHEWHOE pPacHpOCTPaHEHUE CBETa, OTPaXKEHHUE, MNPETOMIICHUE,
uHTephepeHus, audpakuuss U NOJSApU3ALMS  CBETa, JAUCIEPCHUS] CBETa,
dotoanextpudeckuii 3ddext (pororddexT), cBeToBOE NaBlieHNE, BOSHUKHOBEHUE
JUHEMYaToro CIeKTpa aToMa BOAOPOAa, €CTECTBEHHass M MCKYCCTBEHHas
pazliOaKTUBHOCT;

OMUCHIBaTh W3YUYEHHBbIE CBOWCTBA BEIECTBA (DJIEKTPUUYECKHUE, MArHUTHBIE,
ONTUYECKUE,  DJIEKTPUYECKYI0  TPOBOJUMOCTh  Pa3jUYHBIX  Cpel) U
3JIEKTPOMArHUTHBIEC SIBICHUSA (MPOLIECCHI), HMCMONb3Yys (DU3HUECKUE BEIUYUHBL:
AIIEKTPUYECKUI 3apsij, CHJIa TOKa, SJICKTPUUYECKOE HANPSIKEHHUE, AJIEKTPUUYECKOE
COMNPOTHUBIIEHUE, PA3HOCTh MOTEHIIMATIOB, 3JEKTPOABMKYIAs CUja, paboTa TOKa,
WHIYKIUS MarHUTHOrO mMojs, cuia Ammepa, cuna JlopeHua, HWHIyKTUBHOCTB
KAaTYUIKHA, SHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeil, MepuoJl M YacToTa
Koje0aHuN B KoJeOAaTeNTbHOM KOHTYpe, 3apsii M CHjla TOKa B Mpolecce
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TapMOHMYECKHX JJIEKTPOMATHUTHBIX KoJieOaHWi, (OKYCHOE pACCTOSHHE U
ONTHYECKAas CHUJa JIMH3bI, MPU OIMUCAHUHM MPABUIBHO TPAKTOBAaTh (HU3HMUECKUN
CMBICIT HCHOJB3YEMBIX BEJIWYUH, HMX OOO3HAUYECHHUS W EIAWHMIIBI, YKa3bIBaTb
(GopMyJibl, CBA3BIBAOIIME JIaHHYK (U3UYECKYI0 BEIMYMHY C JPYyTUMHU
BEJIMYNHAMU;

OMHCHIBATh M3Y4YEHHbIE KBAHTOBBIC SBJICHHUS W TPOIECCHI, HCIONb3YS
¢usznyecKkue BEIMYUHBL: CKOPOCTh SJIEKTPOMArHUTHBIX BOJH, JJIMHA BOJHBI U
4acToTa CBETA, YHEPTHS U UMITYJIbC (POTOHA, IEPUOJ NIOJIYpacaia, SHEPTUS CBSI3U
aTOMHBIX SJ€p, IpPU OINUCAHUU IPABUIBHO TPAKTOBaTh (U3MYECKUN CMBICI
UCIOJIB3YEMBIX BEJIMYMH, MX OOO3HAUYEHHs M E€IUHMIBI, YKa3blBaTb (OPMYJIBL,
CBS3BIBAIOIIME JAHHYIO (DPU3MUECKYI0 BEJIMYUHY C JPYTUMHU BEJIUYMHAMU,
BBIUUCIIATH 3HAUCHUE (PU3MUECKOI BEIIUYUHBL;

aHAJIM3UPOBaTh (PU3UUECKHUE MPOLECCHl U SABICHUS, UCIONIB3Ys (PU3HUECKUE
3aKOHBI M MPUHIUIBL 3aKOH OMa, 3aKOHBI TIOCJIEI0BATENBHOIO U NapauleIbHOTO
COCAUHEHHsI TNPOBOJHUKOB, 3akOoH Jlkoyns—JIeHma, 3aKOH 3JIEKTPOMAarHUTHOU
UHAYKIHUH, 3aKOH MPSMOJIMHEHHOTO PacpOCTPAHEHHUS CBETA, 3aKOHBI OTPaXKEHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, ypaBHEeHHE DWHIITeHa 1 (oTorddekra,
3aKOH COXPAHEHMsI SHEPIuHU, 3aKOH COXPAHEHHUs HMITYJIbCA, 3aKOH COXPAHEHUs
ANEKTPUYECKOTO 3apsja, 3aKOH COXPaHEHUs MACcCOBOrO 4HCla, IocTyinarsl bopa,
3aKOH PaJMOAKTUBHOIO pacnaja, Mpu 3TOM pasziindaTh CIOBECHYIO (POPMYIHUPOBKY
3aKOHa, €ro MaTeMaTU4YeCKOe BBIPAXKEHHWE U YCIOBHUS (TpaHULBI, 00JIACTH)
IPUMEHUMOCTH,

OIpEAEIIATh HAIIPaBJIIEHUE BEKTOpPa UHAYKLUNA MarHUTHOT'O I10JI IPOBOJIHUKA
C TOKOM, CHJIbl AMriepa u cuiibl JIopeHna;

CTPOUTh M ONHCHIBATH H300paXEHHE, CO3/1aBaeMO€ IIJIOCKHM 3€pKalioM,
TOHKOM JIMH30M;

BBIMOJHATh HKCHEPUMEHTHl IO MCCIEN0BAHUIO (PU3NYECKUX SIBJICHUNH U
IPOLECCOB C HCIOJB30BAHUEM IPSAMBIX M KOCBEHHBIX HM3MEPEHUH: IPHU ITOM
dbopmynupoBath mpobiieMy/3amady ¥ TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
co0uparh YCTaHOBKY H3 MPEUIOKEHHOrO O0OpYAOBaHHSA, MPOBOAUTH OMBIT U
(GbopMyIIHpOBATh BHIBOJIBI;

OCYIIECTBJISATh NPSMBIE U KOCBEHHbIE U3MEPEHUS (PU3MUECKUX BEJIMYUH, IPU
3TOM BbIOMpaTh ONTHUMAJIbHBIN CIIOCOO M3MEPEHMsI U HUCIOJb30BaTh H3BECTHBIC
METO/bI OLICHKHU ITOIPEIIHOCTEN U3MEPEHUM;

UCCIIEIOBaTh 3aBUCHUMOCTH (PU3WYECKUX BEIUYMH C HCIOIb30BAaHHEM
OpSIMBIX M3MEPEHMM: TIpU 3TOM KOHCTPYHpPOBaThb YCTAHOBKY, (UKCHPOBATH
pe3yNbTaThl MOJIYYEHHON 3aBUCUMOCTH (DU3MUECKUX BEJIUYMH B BUZAE TAOIMI] U
rpa(uKoB, AeNaTh BbIBOJBI 10 PE3YJIbTaTaM UCCIICIOBAHHUS;
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co0iroAaTh mpaBuiia 6€30MacHOrO TpyJa MpHU MPOBEICHUU HCCIEIOBAaHUMN B
paMKax yd4eOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIICOBATEIHCKON U TPOCKTHOU
JESITEIIbHOCTH C KCIOJIb30BAHUEM H3MEPUTENbHBIX YCTPOMCTB M J1aOOpPaTOPHOTO
000py0BaHUS;

pemath pacu€THble 3aJayd C SBHO 3aJlaHHOM (DU3MYECKON MOJIENbIo,
UCTIONB3YS (Ppr3HUecKre 3aKOHBI U MPUHIIUIIBI, HA OCHOBE aHaJIM3a YCIOBHS 3aJaun
BbIOUpaTh (PU3UYECKYIO MOJEIb, BBIICIATh (PU3UUECKHE BETUYMHBI U (POPMYJIBL,
HEOOXoAUMbIe I €€ pElIeHHs, TPOBOJUTh PAacy€Thl U OLEHUBATH PEATbHOCTH
MOJIyYeHHOTO 3HAYeHUs (PU3HUUECKON BEJIMYUHBI,

penaTh KaueCTBEHHbIE 3a/1a4d: BICTPAUBATh JIOTUYECKH HEITPOTUBOPEUUBYIO
LENOYKY PacCyX JACHU C OMOpOM Ha HM3yUEHHBIE 3aKOHBI, 3aKOHOMEPHOCTU HU
bu3nYecKue SIBICHNUS;

UCIIOJIb30BaTh  MpPU  pPEIIeHUMH  y4eOHbIX  3ajlad  COBPEMEHHbIE
UH(OPMAIMOHHBIE TEXHOJIOTUH ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALUN
U TPEJCTaBICHUS y4eOHOW U HAyYHO-TIONMYJSIpHON MH(pOpMaIuy, MOJIYYECHHON U3
pa3IMYHBIX UICTOYHUKOB, KPUTUYECKU aHAJTU3UPOBATD MOIy4aeMyI0 HH(POPMALIHUIO;

OOBSACHATH TPUHIUMBI JEHCTBUS MAIMH, MNPHOOPOB M TEXHUYECKUX
YCTPOMCTB, pa3inyaTh yCJIOBHUS MX 0€30MacHOr0 MCIOJIb30BAHUS B MOBCEIHEBHOU
KU3HU,

IPUBOJIUTH PUMEPHI BKJIaJIa POCCUNUCKUX U 3apyOeKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, B OOBSICHEHHE MPOIIECCOB OKPYXKAIOIIETO0 MHpA, B Pa3BUTHE
TEXHUKU U TEXHOJIOTHUIA;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
JU1s1 obecnieueHrss 6€30MacHOCTH MPU O0palleHUur ¢ MpuOopaMu U TEXHUYECKUMHU
YCTPOMCTBaMH, JIJIsl COXPAHEHUS 310POBbS U COOJIIOJIEHUS HOPM 3KOJOTHYECKOIO
IIOBEJCHUS B OKPYKAIOLIEH CPEJIE;

paboTatb B TpYININE C BHIIIOJHEHHUEM pPA3JIMYHBIX COIMAIBHBIX PpOJIEH,
IUIAaHUPOBATh pabOTy TPYIIbl, PalUOHAIBHO paACHpPEACNATh OO0S3aHHOCTU U
IUTAHUPOBATh JEATEILHOCTh B HECTAHJAPTHBIX CUTYalUsX, aJleKBaTHO OLICHUBATH
BKJIAJ] KQKJIOTO U3 YYACTHUKOB I'PYIIIBI B PEIICHUE PACCMAaTPUBAEMON MTPOOIIEMBI.
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Kosun4vecTBo 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHMe pa3/ie/ioB U TeM ungpoBbie
Ne i/m pasi Kontponbnbsie IlpakTnyeckue (tnbp )
NporpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoThI padoTshI
pecypchl
Paznen 1. DUZUKA U METOJAbI HAYYHOI'O ITO3HAHUSA
1.1 ®u3uKa 1 METObl HAYYHOT'O MO3HAHUS 2 bubmorexa [IOK
' A Y https://m.edsoo.ru/7f41bf72
Nroro no pazgeny 2
Paznen 2. MEXAHUKA
but6mmoreka [IOK
21 Kinemaruia > https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2.2 Hunasika / https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
2. 1 1
3 3aKOHBI COXpaHEHUS B MEXaHUKE 6 hitps://m.cdsoo.rw/7f4 1672
Nroro no pazgeny 18

Pa3nea 3. MOJIEKYJISAPHASA ®U3NKA U TEPMOJIUHAMUKA

31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKOM 9 1 bu6nuoreka [JOK
' TEOPHH https://m.edsoo.ru/7f41bf72
but6mmoreka [IOK
3.2 O 10 1
CHOBBI TEPMOMHHAMIIH https://m.edsoo.ru/7f41bf72
13 ArperaTHbl€ COCTOSIHUS BEUIECTBA. 5 bu6nuoreka [IOK

®a3oBbIe MEPEXOIBI

https://m.edsoo.ru/7f41bf72
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Hroro no pazneny 24
Paznen 4. 9JIEKTPO/IMHAMUKA
bubmunoreka LIOK

41 JIeKTpOCTATHKA 10 https://m.edsoo.ru/7f41bf72
47 [TocTossHHBIN JIEKTpUYECKHUI TOK. TOKH B 12 Bbubmunoreka LIOK

’ Pa3IMYHBIX Cpeiax https://m.edsoo.ru/7f41bf72

Hroro no pasgeny 22

PesepBHOE Bpems 2

OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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11 KJIACC

Kosaun4vecTBo 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3aesioB U TeM uugpoBbIe
Ne i/l P Konrtpoabusie IIpakTHueckue (utpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypcebl
Paznen 1. JIEKTPOAUHAMUKA
11 MarunuTtHoe nojie. DJIeKTpoOMarHuTHas 1 1 3 bubnmoreka [JOK
' WHIYKIUS https://m.edsoo.ru/7f41c97c¢
Hroro no pazgeny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbI
21 MexaHu4ecKHe U AIEKTPOMAarHUTHBIC 9 1 bu6nuoreka [IOK
' KoJIeOaHus https://m.edsoo.ru/7f41c97¢c
5 MexaHn4yecKkue U 3JEKTPOMarHUTHBIE 5 | bubmmoreka [JOK
' BOJIHEI https://m.edsoo.ru/7f41¢97¢
bubmunoreka LIOK
23 O 10 3
frriKa https://m.edsoo.ru/7f41c97¢
Hroro no pazneny 24

Pazgen 3. OCHOBBI CHEIIMAJIBHOM TEOPUM OTHOCHUTEJIBHOCTH

31 OCHOBBI crIeIIUANILHOU TEOPUH 4 1 bubnmoreka [JOK
OTHOCUTEIIBHOCTHU https://m.edsoo.ru/7f41c97¢
Nroro no pazgeny 4
Paznen 4. KBAHTOBAS ®U3UKA
4.1 DJIeMEHTHI KBAaHTOBOU OMTUKHU 6 bubmorexa OK

https://m.edsoo.ru/7f41c97¢
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Bbubmunoreka LIOK
4.2 C 4
Tpoetne atoma https://m.edsoo.ru/7f41¢c97c¢
bu6mmoreka [IOK
4.3 A 5
TOMHOE A1po https://m.edsoo.ru/7f41c97c¢
Nroro no pazgeny 15

Paznea 5. JIEMEHTBI ACTPOHOMUU U ACTPODPU3UKHU

5.1 DJIEMEHTHI aCTPOHOMHUH U aCTPOPU3UKH 7

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

Nroro no pazgeny 7

Pa3nesa 6. OBOBIIIAIOIIEE ITOBTOPEHHUE

6.1 Ob6o061aro1ee MOBTOPEHNE 4 ngg;f::;;gg}i 41c97c
Nroro no pazgeny 4
PesepBHOe Bpems 3
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 68
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IHHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuectBo yacos DJIEKTPOHHbIE
Ne nudposeie
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero oOpa3oBaTe/ibHbIEC
padoThbI padoThI
pecypcsbl
®usnka — Hayka o npupoje. Hayunsie bubmmoreka [JOK

METO/IbI TO3HAHUS OKPY>KAIOILEro MUpa

https://m.edsoo.ru/ff0c32e2

Posb 1 MecTo (pu3nku B GOpMHUPOBAHUN

2 COBPEMEHHOM HAyYHON KapTUHBI MUPA, B 1 bubmmorexa [TOK
. . https://m.edsoo.ru/ff0c33e6
MPaKTUYECKOU JeATEIbHOCTH JII0IeH
Mexanunueckoe aBuxeHue. OTHOCUTENbHOCTD
3 MEXaHM4YECKOro aBuxkeHus. [lepemenienue, 1 bubanorexa [HOK
CKOPOCTBh, YCKOpEHUE. Bxoouas nposepounast https://m.edsoo.ru/ff0c3508
paboma.
4 PaBHOMEpPHOE ITPAMOIMHEHOE IBUKEHUE 1 buommorexa LHOK
https://m.edsoo.ru/ff0c3620
5 PaBHOYCKOpEHHOE IPSIMOJIMHEWHOE 1 bubnuoreka [JOK
JIBAXKEHUE https://m.edsoo.ru/ff0c372e
6 CBoOomHoe majieHne. Y CKopeHue | Bbu6nuoreka [JOK
CcBOOOIHOTO ITaEHUS https://m.edsoo.ru/ff0c39cc
. Kpusonuneiinoe neuxenue. JBrmxeHue 1 bubmuorexa [JOK
MaTepUAIbHON TOYKH O OKPY>KHOCTH https://m.edsoo.ru/ff0c3ada
[Ipuniun oTHOCUTENBHOCTH | anuies.
8 HNuepunansubie cuctemsl orcyera. [lepsblit 1 bubnmorexa LHOK

3akoH HproroHa

https://m.edsoo.ru/ff0c3bed
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Macca tena. Cuia. IlpuHnun cynepno3unuu

9 cui. Bropoii 3akon HerotoHa st buGnnorexa LIOK
B https://m.edsoo.ru/ff0c3bed
MaTepuaIbHOU TOUKH
10 Tperunii 3akoH Hpr0TOHA [U1s1 MaTEpUAIIBHBIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ff0c3be8
1 3aKOH BCEMUPHOrO TsaroreHus. Cuna bubanorexa [HOK
TsbKecTH. [lepBast kocMHYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bu6mmoreka [IOK
12 Cuna ynpyroctu. 3akoH ['yka. Bec Tena hitps//m.cdsoo.rw/ff0c3el 8
Cuna tpenusa. Koaxddumment tpenus. Cuina
13 COHpOTI;IBHeHHH Hp(ll)/l(b,I[BI/I}KeHI/II/II) Tea B bubmmorexa [TOK
https://m.edsoo.ru/ff0c3{76
KUJKOCTH WJIH ra3e
[TocTynaTenbHOE U BpalaTebHOE TBUKEHHE
14 a0CoMIOTHO TBEPAOTO Tesla. MOMEHT CHJIBI. bubmmoreka [JOK
[1neyo cunbl. YciioBHUs paBHOBECUS TBEPAOTO https://m.edsoo.ru/ff0c41a6
Tena
HNMnynsc MaTepuaibHOM TOYKU, CUCTEMBI
15 MaTepuaibHbIX TOUYeK. MIMIynbe cuibl. 3aKOH bubmmoreka [IOK
COXpaHEHUs UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JBUKECHHE
PaGota u momrHOCTH cuibl. Kunetndeckast
16 9HEeprus MaTepuaabHOW TOUKH. Teopema 00 buommorexa HOK
. https://m.edsoo.ru/ff0c4502
M3MEHEHUU KMHETHYECKOW SHEPTUH
[TorenumansHas sueprus. [loreHmansHas
17 SHeprus ynpyro aeGopMupoBaHHOMN bubnuoreka [JOK
npy>kuHbl. [loTeHInabHAs SHEPrus Tena https://m.edsoo.ru/ff0c461a
BOJIM3U MOBEPXHOCTH 3EMIIU
18 IToreHnMagbHEBIE M HETIOTEHIIUAILHEIE CHIIBI. bu6mmoreka [IOK
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CBs13b pabOTHI HEMOTEHITUAIBHBIX CHIT C
U3MCHEHHUEM MEXaHWYECKOM SHEePTUn
CUCTEMBI TeJl. 3aKOH COXPaHCHHS
MEXaHHYE€CKOW SHEPTUU

https://m.edsoo.ru/ff0c478¢c

JlaboparopHas pabota «lccnenoBanue cB3U
paboThI CHITBI C K3MEHEHUEM MEXaHUYeCKON

19
SHEPTHH Tella Ha IPUMEPE PACTIKEHUS
PE3UHOBOTO JKTyTay
KonTtponsHas padora no Teme «KunemaTnka.
20 Junamuka. 3aKOHBI COXpAaHEHHUS B bubmorexa [TOK
i P https://m.edsoo.ru/ff0c4b74
MEXaHHUKE»
OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-
21 KUHETHYECKON Teopuu. BpoyHOBCKOE bubmorexa HOK
pHH. bpoy https://m.edsoo.ru/ff0c4dc2
neuxkenue. Auddysus
XapakTep ABUKEHUS U B3aUMOJACHCTBUS
22 yacTull BemiecTBa. Mojaean CTpoeHHUs ra3oB bubmorexa [TOK
. . P ’ https://m.edsoo.ru/ff0c4dc2
JKUJKOCTEH U TBEPABIX TEIl
3 Macca monekyn. KonnuecTBo BemiecTna. bubmmoreka [JOK
ITocrosinHast ABoraapo https://m.edsoo.ru/ff0c4dc2
24 TermmoBoe paBHOBecue. Temneparypa u e€ bubanorexka HOK
n3Mmepenue. [lkana remneparyp Llenscus https://m.edsoo.ru/ff0c4dc2
55 Uneansubrii ra3 B MKT. OcHoBHOE Bubmoreka IIOK
ypasHerue MKT https://m.edsoo.ru/ff0c4dc2
AOcoiroTHas TeMIiepaTypa Kak Mepa cpeaHei bubmuorexa [JOK
26 KMHETUYECKON YHEPTUU ABUKECHUS MOJIEKYJI. https://m.edsoo.ru/ff0c4dc2
VYpasuenue MenaeneeBa-Knanelipona
27 3akoH JlanbToHa. ['a30BbIC 3aKOHBI bubmuorexa [JOK
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https://m.edsoo.ru/ff0c4dc2

JlaboparopHas pabota «MccrnenoBanme

28 3aBUCHUMOCTH MEXy IapamMeTpamMu
COCTOSTHUS Pa3pEKEHHOTO Ta3a)

29 M30mpoiieccsl B HEaTbHOM Ta3e U UX bubmiorexa [IOK
rpadHUecKoe PeICTABIEHHE https://m.edsoo.ru/ff0c4dc2
BHyTpeHHsIs1 s3HEpPTHUS TEPMOAUHAMUYECKOM bubmuorexa [JOK
CUCTEMBI U CTIOCOObI €€ N3MEHEHHUS. https://m.edsoo.ru/ff0c4dc2

30 KonuyecTBo TemnoTer u pabota. BHyTpeHHsIs
SHEPTHUsS OJTHOATOMHOTO UJICATHHOTO Ta3a.

Ilposepounas paboma 3a I nony2ooue
bu6mmoreka [IOK

31 Bunsl teronepenaun https://m.edsoo.ru/ff0c4dc2
VY nenpHas TEIIIOEMKOCTE BEIIECTBA. bu6mmoreka [IOK

32 KonuyecTBO TEIIOTHI IpU TEIUIONEpEaaye. https://m.edsoo.ru/ff0c4dc2
AnrabaTHBIHN Tporecc

13 ITepBhIit 3aKOH TEPMOJIMHAMUKH M €10 Brbmiorexa [IOK
MPHMEHEHUE K H30MPOIEccam https://m.edsoo.ru/ff0c4dc2

14 Heo6paTuMOCTh HPOLIECCOB B IPUPO/IE. Brbmmorexa LIOK
BTopoii 3aKOH TEPMO/IMHAMUKH https://m.edsoo.ru/ff0c4dc2

35 [Mpunnun aeiicteus u KI1JI Ternosoii But6mmorexa IIOK
MAIITHHEL https://m.edsoo.ru/ff0c4dc2

bu6mmoreka [IOK

36 ukn Kapro u ero KI1J| https://m.edsoo.ru/ff0c4dc2
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Bbu6nmuoreka [JOK

37 DKonorunyeckue mpoodaeMbl TEIIOHEPTETHKU https://m.edsoo.ru/ff0c4dc2
38 O6o6marommit ypok «MosteKyspHast Brbmiorexa [IOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edsoo.r/fflcddc2
KonTtponsHas pabora o Teme
39 «Monexynspnas ¢puznka. OCHOBBI
TEPMOIMHAMHKI
40 [TapooOpa3oBaHre U KOHIEHCAITUS. bubanorexka HOK
Ncnapenue n kunenue https://m.edsoo.ru/ff0c63b6
A1 AOCONIIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubmuorexa [JOK
BO3AyXa. HachlleHHbI nap https://m.edsoo.ru/ff0c64d8
TBépnoe teno. Kpucramimueckue u
4 amop¢HbIe Terna. AHU30TPOIHUS CBOMCTB bubmmoreka [JOK
KpucTayioB. JKuakue KpucTasuibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIE MaTepUabl
43 [InaBnenue u xpucraumsanus. Y qenbHast bubnuoreka [JOK
terutoTa raBneHus. Cyonumanust https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 VYpaBHeHHe TeroBoro d6agaHca
P https://m.edsoo.ru/ff0c6820
45 DeKTpu3alus Te. DIeKTPHIECKHil 3apsl. bubnmorexa LHOK
JIBa BUIA SIEKTPHUECKHX 3aPSIOB https://m.edsoo.ru/ff0c4dc2
[IpoBOIHUKH, TUATIEKTPUKHU U bu6mmoreka [IOK
46 MOJTYIPOBOJIHUKH. 3aKOH COXPAaHECHUS https://m.edsoo.ru/ff0c4dc2
JIEKTPUYECKOTO 3apsiia
47 B3aumMoeiicTue 3aps0B. 3akoH Kyiona. Bu6mmorexa IIOK

To4euHblil JIEKTPUUYECKUI 3apsia

https://m.edsoo.ru/ff0c4dc2
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Hanps>k€HHOCTB JIEKTPUYECKOTO MOJIS.

Bbu6nmuoreka [JOK

48 [IpuHIMT CyneproO3UIINU AINEKTPUUECKUX https://m.edsoo.ru/ff0c4dc2
nosnei. JInaun HanpsKEHHOCTH
49 PaGoTa CHJI 3JIEKTPOCTATHYECKOTO MOJISL. BH6J.IH°TeKa LOK
TMorenmuan, PasHOCTb OTEHIHAIOR https://m.edsoo.ru/ff0c4dc2
[IpoBOHMKY U AUBIIEKTPUKU B bubmmoreka [IOK
50 JIEKTPOCTATUYECCKOM TIOJIC. https://m.edsoo.ru/ff0c4dc2
JusnekTpudeckasi MpOHUIIAEMOCTh
bu6mmoreka [IOK
S1 Onexrpoémkocts. Konaencarop https://m.edsoo.ru/ff0c4dc2
5 DIEeKTPOEMKOCTB TIOCKOr0 KOHAEHCATOPA. BH6J.IH°TeKa LHOK
DHeprus 3apsKeHHOTO KOHIEHCATOpa https://m.edsoo.ru/ff0c4dc2
53 JlaGoparopHas pabota "M3mepenue
3JIEKTPOEMKOCTH KOHeHcaTopa"
[IpuHIMI NEelCTBUS U IPUMEHEHUE Bbu6nmuoreka [JOK
54 KOHJICHCATOPOB, KOMTUPOBAJILHOIO ariapara, https://m.edsoo.ru/ff0c4dc2
CTpyHHOTO MPUHTEpA. DIEKTPOCTATUIECKAS
3amuTa. 3a3eMJICHHE IEKTPOpUOOpOB
DIJIEKTPUUYECKUH TOK, YCIOBHUS €T0 bubmuorexa [JOK
cymectBoBaHusl. [locrosaunsiii Tok. Cuna https://m.edsoo.ru/ff0c4dc2
> tToka. Hanpsixenne. ConpoTuBieHue. 3aK0H
OmMa jy1st yyacTka Lernu
ITocnenoBarenbHOE, MAPATIETBHOE, bu6mmoreka [IOK
56 CMENIAaHHOE COETMHEHNE TTPOBOTHUKOB. https://m.edsoo.ru/ff0c4dc2

JlaboparopHas pabota «3yueHue
CMEIIIAaHHOTO COCTUHEHHSI PE3UCTOPOBY
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PaboTta 1 MOIITHOCTB ANEKTPUYECKOTO TOKA.

Bbu6nmuoreka [JOK

ST 3axon Jixoyms-Jlenma https://m.edsoo.ru/ff0c4dc2
3akon OMa AJis TOJTHOM (3aMKHYTOH) bubmmoreka [JOK
anekTpudeckoi nenu. Koporkoe 3aMbikaHue. https://m.edsoo.ru/ff0c4dc2

58 JlaGoparopHas pabota «H3mepenue D/1C
MCTOYHHUKA TOKA U €r0 BHYTPEHHETO
COTIPOTUBIICHUS
DneKTpOHHask IPOBOAUMOCTH TBEPIBIX

59 METaJIOB. 3aBUCUMOCTb CONTPOTUBIICHUS bubmmoreka [JOK
METAJIJIOB OT TEMIIEPATYPHI. https://m.edsoo.ru/ff0c4dc2
CBepXIpoBOAMMOCTh

60 DneKTpuueckuil Tok B Bakyyme. CBoiicTBa bubanorexka HOK
DJIIEKTPOHHBIX IIyYKOB https://m.edsoo.ru/ff0c4dc2
[TomynipoBOTHHUKH, X COOCTBEHHAS U bubmuorexa [JOK

61 MpUMECHas MPOBOAUMOCTh. CBOMCTBA p—n- https://m.edsoo.ru/ff0c4dc2
nepexoaa. [lomynpoBoHIUKOBBIE TPHOOPHI
DJIEKTPUUYECKUH TOK B paCTBOpaxX U bubmuorexa [JOK

62 pacriaBax 3JEKTPOJIUTOB. https://m.edsoo.ru/ff0c4dc2
DNEKTPOIUTHYECKAs TUCCOLHAIIHUS.

DIIEKTPOIIN3
DNEeKTpUYECKUM TOK B ra3ax. bubmmoreka [IOK

63 CamocCTOsATENBHBIN 1 HECAMOCTOSATEIbHBII https://m.edsoo.ru/ff0c4dc2
pazpsaa. Monnus. [1na3zma
DJeKkTpudecKre MpudOpbl U yCTPOHCTBA U X bubmmoreka [IOK

64 IIpaKTH4YecKoe IpuMeHenue. [Ipasuna https://m.edsoo.ru/ff0c4dc2
TEXHUKU O€30MIaCHOCTH

65 O0606mamuil ypok «JIEeKTPOIUHAMUKA» bubmmoreka [JOK
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https://m.edsoo.ru/ff0c4dc2

KonTtponsHas pabora o teme
«Onektpocraruka. [TocTossHHBIN

66 N 1
3JIEKTPUYECKUN TOK. TOKM B pa3muyHbIX
cpenax»
67 PesepBHriit ypok. KonTponbHas paboTa mo ) bubanorexa IIOK
TeMe "DIEKTpoIHHAMHKA" https://m.edsoo.ru/ff0c4dc2
P PesepBHbIii ypok. O606IIAr0NHii YPOK 110 | bubanoreka IIOK
temaM 10 kjacca https://m.edsoo.ru/ff0c4dc2
OBLIEE KOJIMYECTBO YACOB IIO ITPOT'PAMME 68
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11 KJIACC

KosunyecTBo 4acoB JJIeKTPOHHbBbIE
Ne n/n Tema ypoka Kontpoabubie IIpakTnyeckue HHppoBLIe
Bcero oOpa3oBaTe/ibHbIE
padoThI padoThI pecypeb
[TocTosiHHBIE MAarHUTHI U X
| B3aumojieiicTBue. MarautHoe nose. Bektop 1 bubmuoteka [JOK
MAarHUTHOM MHAYKUMUU. JINHUM MarHUTHOM https://m.edsoo.ru/ff0c9778
WHIYKIAHA
MarauTtHoe 1ose MpoBOAHHUKA C TOKOM.
2 OnbiT Opcrena. Bzaumonerictaue 1 bubmmorexa LOK
https://m.edsoo.ru/ff0c98fe
MIPOBOJAHHUKOB C TOKOM
Jlaboparopnas pabota «3ydenne
3 MArHUTHOTO MOJISl KaTYIIKHA ¢ TOKOMY. 1 1
Bxoonas nposepounas paboma.
JlelicTBME MarHUTHOTO TOJIS1 HA POBOJHUK C
4 tokoMm. Cuita Amniepa. JlabopaTopHas | 1 bubmmoreka [JOK
paborta «VccnenoBanue neicTBus https://m.edsoo.ru/ff0c9acO
MOCTOSIHHOTO MarHUTa Ha PaMKy C TOKOM»
JleicTBMEe MarHUTHOTO TOJISI Ha
5 JBIKYIIYIOCS 3apsiKeHHY0 yacTuily. Cuna 1 Bubnmorexa [IOK
https://m.edsoo.ru/ff0c9df4
Jlopenua. Pa6ora cumst Jlopenma
DJieKTpoMarHuTHas HHayKius. [loTok
6 BEKTOpa MarHUTHOU uHaykuuu. J/1C 1
MHIYKUIHUU. 3aKOH AJIEKTPOMArHUTHOM
nHaykuun Gapanes
7 Jlaboparopnast pabota «MccnenoBanue 1 1 bubmuoreka [JOK
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SABJICHUA BHGKTpOMaFHI/ITHOfI HUHAYKIOUW>

https://m.edsoo.ru/ff0cal50

NHayKTUBHOCTS. SIBIE€HHE CAaMOUHAYKIIUH.
O/1C camOoMHIYKIIMU. DHEPrUsl MArHUTHOTO
TOJIS KaTYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
IoJie

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

TexHuueckre ycTporucTBa U X
MIPUMEHEHHE: TOCTOSHHBIE MAarHUTHI,
SJICKTPOMAIrHUThI, 3JICKTPOABUIATCIIb,
YCKOPHUTCIIN 3JICMCHTAPHBIX YaCTHII,
HWHAYKIIMOHHAA MICYb

10

O6o0maromuii ypok «MarHuTHoe ToJie.
DJICKTPOMArHUTHAS WHIYKIIHS

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

11

KontponbHas padoTa nmo teme «MarHutHoe
noJie. DNEeKTPOMarHuTHasi MHAYKLIHSD)

bubmunoreka LIOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHHUECKHE KOJIeOaHusI.
I"apmonmnueckue koneOaHus. Y paBHEHHE
rapMoOHHYECKHX Kosiebanuii. [IpeBpamenue
SHEPIUU

Bbubmunoreka LIOK
https://m.edsoo.ru/ff0caf06

13

Jlaboparopuas padota «VccrnenoBanue
3aBHCHMOCTH TIEPHO/Ia MAIBIX KOJeOaHu
rpys3a Ha HUTU OT AJIMHBI HUTU U MACCBL
rpy3a»

14

Koneb6arenpnbiit koHTYp. CBOOOIHEIE
SJICKTPOMArHUTHBIC KOHGGaHI/ISI B NJCaJIbHOM
KosIe0aTeIbHOM KOHTYpE. AHAJIOTUS MEXKIY
MCXAaHUYCCKHMMHU U JJICKTPOMAIrHUTHBIMU
KoJeOaHusIMU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0cb&820

15

®opmyna ToMcoHna. 3aKOH COXpaHEHUS

bu6mmoreka [IOK
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SHEPTUU B UICaTHHOM KOJIeOATEIIbHOM
KOHTYpe

https://m.edsoo.ru/ff0cb9c4

[IpencraBienne 0 3aTyXalONINX KOJIeOaHUIX.

BrIHyX1eHHBIE MEXaHUYECKHE KOJIeOaHUs.

bu6mmoreka [IOK

16 Pe3onanc. BeinyxaeHHbIE https://m.edsoo.ru/ff0cbb86
3JIEKTPOMArHUTHBIE KOJIeOaHHs
[Tepemennsblii Tok. CHHYCOUIATBHBIN
17 IIEPEMEHHBIN TOK. MOIHOCTH IEPEMEHHOTO bu6nuorexa [IOK
TOKa. AMIUTUTYJHOE U JIEHCTBYIOILIEE https://m.edsoo.ru/ff0cbd34
3HAUEHUE CUJIbI TOKA M HAIIPSHKEHUS
18 Tpancdopmarop. [IponsBoactso, mepemgayua
1 oTpebIeHNe AIEKTPUUECKOM SHEeprun
YCTpolCTBO M MPAaKTUUECKOE TPUMEHEHUE
19 AJIEKTPUYECKOI0 3BOHKA, TeHEpPaTOpa bubmorexa [IOK
. https://m.edsoo.ru/ff0cc324
MIEPEMEHHOT0 TOKa, JTMHUM 3JeKTpornepeaad
DKOJIOTM4YECKHE PUCKU IIPU TPOU3BOJCTBE
20 3NeKTpo3Heprun. KynbTypa ncnosib30Banus
AEKTPOIHEPTHH B MOBCEAHEBHON KU3HU
MexaHnuecKkue BOJIHBI, yCIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocthb bu6nuorexa [IOK
pacIpoCTpaHEHUs U JUIMHA BOJIHEIL. https://m.edsoo.ru/ff0ccad4
ITonepeunsle ¥ MPOIOJIBHBIE BOJIHBI
2 3ByK. CKOpOCTh 3BYyKa. | pOMKOCTH 3BYyKa. bu6nuoreka [IOK
Bricora Tona. TemOp 3ByKa https://m.edsoo.ru/ff0cccOc
3 DNeKTpOMarHuTHBIE BOJIHBI, UX CBOMCTBA U bubmmoreka [JOK
ckopocTb. [lIkana 3eKTpoOMarHuTHEIX BOJIH https://m.edsoo.ru/ff0ccfe0
24 [TpyHIMIBI paguOCBSI3U U TEIEBUACHMUSL.

PazButue cpencts cBsa3u. Pagnonokanus
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bubmunoreka LIOK

25 KonTponbnas padota «Konebanust u BOITHBDY
P P https://m.edsoo.ru/ff0cc68
[IpsamonuHeliHOE paclipOCTpaHEHHE CBETA B
26 OJTHOPOJIHOM cpejie. ToueuHblil HCTOYHUK bubmmorexa LIOK
AHOPOA pede. https://m.edsoo.ru/ff0cd350
ceera. JIyu cBera
OtpaxxeHne cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoeHue n3odpakeHui B bubmorexa [IOK
' P P https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3epKajie
[Ipenomnenue cera. [lonHOE BHYTpEHHEE
28 orpakenue. IIpenenbHBIN yToil MOJIHOTO bubmmorexa [OK
P P 4 https://m.edsoo.ru/ff0cd7f6
BHYTPEHHETO OTPaKCHHUS

79 Jlabopartopnast pabora «M3mepenune bu6nuoreka [IOK
IOKAa3aTells MPEIOMIICHUS CTEKIIa https://m.edsoo.ru/ff0cd67a
JIunzel. [TocTpoenue n3o0pakeHui B JTHH3E.

30 ®opMya TOHKOU JIMH3BL. Y BETUYECHUE bubmmoreka [JOK
nuH3blL. [Iposepounas paboma 3a I https://m.edsoo.ru/ff0cddle
noayeooue

3l JlaGopatopnas pabora «lccnenoBanue
CBOMCTB M300paKCHUH B JIMH3AX)

Hucnepcus cBeta. CIOXKHBIN cocTaB 6€710ro

32 ceeta. L[Ber. JlabopaTopHas pabota
«Habnronenne qucnepcuu CBeTa»

13 HNutepdepennius ceera. {udpakmus crera. bu6nuoreka [IOK
Judpakuronnas pemeTka https://m.edsoo.ru/ff0ced22

14 [TonepedHOCTh CBETOBBIX BOJIH. bubmmoreka [JOK
[Tonspuzanus cBera https://m.edsoo.ru/ff0cf02e

35 OnTuyeckue MpUOOPHI M YCTPOICTBA U

YCJI0BUSA UX 0e30IMmacHoro MMPUMCHCHUA
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I'paHuLIBI TPUMEHUMOCTH KIIACCUYECKOMN

bubmunoreka LIOK

36 MexaHukH. [loctynarsl cnenuanbHON
4 t https://m.edsoo.ru/ff0ct862
TEOPUU OTHOCUTENIbHOCTH
37 OTHOCUTENBHOCTh OJJHOBPEMEHHOCTH. bu6nuoreka [IOK
3ameJieHne BpEeMEHH U COKpAIEHUE JJTMHBI https://m.edsoo.ru/ff0cfa42
DHEPrusi ¥ UMITYJIbC PEISATUBUCTCKON
38 gacTUIbl. CBSI3b MacChl ¢ DHEPTrUEH U bubmmorexa LOK
’ P https://m.edsoo.ru/ff0cfc68
HMITYJIbCOM. DHEPTHUs MOKOS
19 KonTponbnas padora «Ontuka. OCHOBBI bubmmoreka [JOK
CIIELMATIbHON TEOPUH OTHOCUTEIBbHOCTH https://m.edsoo.ru/ff0cf6£0
40 ®otounbl. opmyna [1nanka. Dueprus u bubmmoreka [JOK
UMIYJIbC (HOTOHA https://m.edsoo.ru/ff0cfel6
A1 OTtkpeiTHE U HcclenoBanue GotodddekTa. bubmuoteka [JOK
OmnpiTel A. I'. CToneroBa https://m.edsoo.ru/ff0cffc4
3akoHbl poTtordekra. YpaBHeHUE
N (? o0 P bubmunoreka LIOK
42 OiiamreliHa 11 potodrddekra. «KpacHas
https://m.edsoo.ru/ff0d015e
rpanuiay Gororddexra
43 Hasnenue ceeta. Omnbitel 1. H. JIeGenena. bubmmoreka [JOK
XUMHYECKOE ICUCTBUE CBETA https://m.edsoo.ru/ff0d04a6
TexHudeckue yCTpONUCTBA U IPAKTHUECKOE
44 npUMeHeHHe: (POTOIEMEHT, (POTOJATUHK,
CONTHEYHas OaTapesi, CBETOUO]T
45 Pemenne 3agau mo Teme «IEMEHTBI bubmuoteka [JOK
KBAHTOBOU ONTHUKH https://m.edsoo.ru/ff0d0302
Mopenb aroma Tomcona. OnbIThI
46 Pezepdopna mo paccesHuio o-4actu bubmorexa [IOK
POOPA P t https://m.edsoo.ru/ff0d091a
[Inanerapnas MoJeIb aToMa
47 [Toctynater bopa bubmmoreka [JOK
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https://m.edsoo.ru/ff0d0afa

W3ny4yenue u norsouieHne GOTOHOB MPH

48 Mepexo/ie aTomMa ¢ OJTHOTO YPOBHS SHEPTUHU bubmorexa [IOK
. https://m.edsoo.ru/ff0d0afa
Ha Apyroil. Bunsl ciekTpoB
BousiHoBBIE CBOMiCTBa yacTull. BosHbl ne
49 Bbpoiinsa. KopnyckyisipHO-BOITHOBOM Bu6muotexa [JOK
nyanu3M. CIIOHTaHHOE U BBIHYKJACHHOE https://m.edsoo.ru/ff0d0ca8
U3IydeHue
OTKpbITHE paInOaKTUBHOCTU. OMBITHI
50 Pesepdopna o onpenenenuto cocraBa Bubnmorexa [IOK
https://m.edsoo.ru/ff0d0fd2
PaANOAKTUBHOTO U3TYyUYEHUS
CgnoiicTBa anbda-, 6eTa-, raMMa-u3JIydeHUsI.
51 BiistHue paguoakTUBHOCTH Ha KUBBIE
OpraHu3Mbl
OTKpbITHE TPOTOHA U HEUTpOHA. M30TOIBI.
5 Anbda-pacnazg. DIEKTPOHHBIN U bu6nuoreka [IOK
MMO3UTPOHHBINA OeTa-pacman. ['amma- https://m.edsoo.ru/ff0d1162
U3JIyYeHUe
DHeprus CBSI3U HYKJIOHOB B sifipe. S nepHble
53 peakuuu. Snepusiit peaktop. [Ipodnemsl, bubmmoreka [JOK
MEPCIEKTUBBI, IKOJIOTUYECKHUE ACTIEKTHI https://m.edsoo.ru/ff0d1356
SIICPHOM HEPTETUKHU
DneMeHTapHble YacTulbl. OTKpBITHE
o3uTpoHa. Meronbl HaOMIOACHUS U
54 PEruCTpaly 3JIEMEHTAPHBIX YACTHII. bubmmoreka [JOK

Kpyrasiii cton «@yHaaMeHTaIbHbIE
B3auMoecTBUA. EqHCTBO usnueckoit
KapTUHBI MUPa»

https://m.edsoo.ru/ff0d0e38
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55

Bun 3Bé3gaoro Heba. Co3pe3ausi, spKue
3BE3/Ibl, TUIAHETHI, UX BUJIUMOE JIBUYKEHUE.
CosHeuHas cucrema

56

Comnnaue. ConHeuHast aKTUBHOCTE. MICTOUYHUK
sHeprun CoJiHLIA U 3BE3]

57

3BE3/1BI, MX OCHOBHBIE XapaKTEPHUCTUKH.
3BE3 bl IVIaBHOM OCIEN0BATEILHOCTH.
Bnytpennee ctpoenue 38€31. CoBpeMeHHbIE
MPEACTABICHUS O MPOUCXOKICHUU U
spoatonuu CoJIHIIA U 3BE3]T

58

Muneunsiit [IyTe — Hama [Manaktuka.
ITonoxxenue n neuxxenune CoiHIa B
lNanaktuke. ['anaktuku. YEpHbIE NBIPHI B
siIpax rajJakTUK

59

Bcenennas. Paz6eranue ranaktuk. Teopus
Bosbioro B3pbeiBa. PenukToBoE M3iydeHue.
MeraranakTuka

60

Hepemennsie mpo6iieMbl aCTPOHOMUU

61

KonTponpHas pabora «D1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI

62

O6o0maromuii ypok. Pois dusuku u
aACTPOHOMHUHU B YIKOHOMHUUYECKOMH,
TEXHOJIOTHYECKOM, COIIMAIIBHOMN M THYSCKOM
cdepax IeaTeIbHOCTH YeIOBEKa

63

O6o06maromuii ypok. Poibs u mecto Gusnuku
Y aCTPOHOMHH B COBPEMEHHOMN HAy4YHOM
KapTUHE MHpa

64

O6o6maromuii ypok. Ponb ¢pusnyeckoii

48




Teopuu B (POPMUPOBAHHUHU TIPEICTABICHHUIA O
(hU3UIECKON KapTHHE MUpPA

65

Oo6o06matomuii ypok. Mecro pusudeckoit
KapTHHBI MUpPa B O0IIEM PsAy COBPEMEHHBIX
CCTCCTBCHHO-HAYYHbIX Hpe[[CTaBJ’IeHI/Iﬁ (0]
PUPOIC

66

Pe3epBHbIil ypok. MarauTHoe nosie.
DNeKTpOMarHuTHast UHIYKIUS

67

PezepBHbiil ypok. Ontuka. OCHOBBI
CHelHabHON TEeOpPUN OTHOCUTEIBLHOCTH. .
Hmoeosas nposepounas paboma

68

Pezepnsriii ypok. KBantoBas ¢usnka.
DneMeHTBl aCTPOHOMUU U aCTPOPU3UKU

bubmunorexa LIOK
https://m.edsoo.ru/ff0d1784

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

68
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