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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npeactaBieHHbIX B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnOporpaMMbl 1O (U3MKE HAMpaBiIeHO Ha (HOpPMUPOBAHHE
€CTECTBEHHO-HAYYHOM KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mpu
oOyueHuu ux Qu3uke Ha 0a30BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM pe3yibTaTam
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OIPENENSAIOTCS OCHOBHBIE LM M3Y4YEHHs] (U3UKHU HA YPOBHE CPEIHEro oOuIero
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yJIbTaThl OCBOCHUS Kypca (DU3MKHU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

e IUIAHUPYEMBIE Pe3yNbTaThl OCBOEHUS Kypca (U3UKH Ha 0a30BOM YpOBHE, B

TOM YHCJIE MTPEIMETHBIE PE3YIbTAThI IO roj1aM 00yUEHUS;

e cojepkaHue yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyxkaromiem mupe. IkoabHBIN Kype GU3NKU — cHCTEMOOOpa3yomui
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUW  OMNpenesisieT XapakTep M pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAay4YHOM KapTUHBI MHpa oOydarommxcs, B (HOpMUpPOBAHUE YMEHUU MPUMEHSTH
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

B ocHoBy kypca ¢u3WKu i ypOBHS CpeaHero oOmiero oOpa3oBaHUS
NOJIOKEH pAN HUACH, KOTOpPblE MOXXHO paccMaTpuBaThb Kak MPUHLUIIBI €ro
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SIBISETCA JIOTUYECKH
3aBEPIIEHHBIM, OH COJIEPKUT MaTepual U3 BCEX Pa3lesioB (PU3UKH, BKIIOYAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
oObeUHEH BOKPYr (Qu3nueckux Teopui. Benymmm B Kypce sIBISETCS
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uku ¢ pa3BuTHEM OOIIEeCTBa, a TakkKe C MHUPOBO33PEHUECCKUMH,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEIEHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMU Kypca (DU3MKM Ha ypOBHE CpEIHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOPHUH, ISl ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHA Kypca (U3MKM — OTO WCIHOJB30BAHHE CHUCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISETCS YYaCTHUKAMHU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOJsd W3 OCOOCHHOCTEW TUIAaHUPOBAHMS W
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH M TOCTAHOBKY OIBITOB IO TMPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KakK M3 OJHOrO pasjerna Kypca, TaKk M UHTETPUpYsS 3HAHUA U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuHeTa (U3MKU WM B YCJIOBUSX HMHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCTpallMOHHOE  000pyZoBaHHE (OpMHpYETCS B COOTBETCTBHHM C
MPUHITUTIOM MHWHUMAJIBHOM  JOCTaTOYHOCTH H  OOECMEYMBACT IMOCTAHOBKY
MIEPEUYNCIICHHBIX B TMporpaMMe 1O (GU3NKE KIIOYEBBIX JIEMOHCTpAIUi IS
WCCIICMOBAHMUSI  M3y4aeMbIX  SBIEHHUA ©  TPOIECCOB, OJMIUPHYCCKUX U
byHIaMEHTAIBHBIX 3aKOHOB, UX TEXHUYECKUX MPUMECHECHHM.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTopHOTO O0OPYIOBaHUS JOJKHBI OBITh TIOCTPOSHBI Ha KOMILJICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

OCHOBHBIMM LEJIIMHU U3y4€HUS PU3UKHU B 001IEM 00pPa30BAHUU SBIISIFOTCS:

e (dopMupoBaHHE WHTEpeca W CTPEMJICHHsS OOYYarOIIMXCSd K HAYYHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e pa3BUTHE NMPEACTABICHUN O HAYYHOM METOJIe TIO3HAHUSA U (POpMUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

e (dopMHpoBaHHE HAYYHOTO MHPOBO33PEHUS KaK pe3yibTara H3YYCHHs
OCHOB CTPOCHHMS MaTepuu U pyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

e (opmupoBanue ymMeHUN OOBSCHATH SBICHUS C HCIOJIB30BAHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e (opmMupoBaHue mNpenCTaBICHUNA O PONM (PUUKHU AJI1 Pa3BUTHUSI JIPYTUX
€CTECTBEHHBIX HAayK, TEXHUKU U TEXHOJOTHUH.

JlocTmxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHneM CIEeIyIOMMUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOpeTeHWe  CUCTEeMBl  3HaHWH 00  o0mmx  (U3MYIECKUx
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTFOYASI MEXaHUKY,
MOJICKYJIIPHYIO  (PH3WKY, JJIEKTPOJWHAMUKY, KBAaHTOBYIO (HU3UKY W
AIIEMEHTBI aCTPOPU3UKH;

e (opMupoBaHue yMEHHI TPUMEHATH TEOPETUYECKUE 3HAHMUS IS
OOBsICHEHHUS (PU3WYECKUX SBICHUH B TPUPOAEC U IS TPUHATHA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHON KU3HU;

e OCBOCHHE CIOCOOOB peEIIEHUs pa3IUYHbIX 3aJa4 C SBHO 3a/laHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

e TOHWMaHHWC (U3UYECKUX OCHOB WM TPUHITUIIOB JCUCTBHS TEXHUYCCKUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJAJCHUE METOJAMHU CAMOCTOSTEIHLHOTO IUIAHWPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH IJI Pa3BUTHSI YMEHHM MPOECKTHO-UCCIIEIO0BATEIHLCKOH,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemeiii B mporpamMme 1o (U3MKE TMepeyeHb JabopaTOpHBIX U
MPAKTUYECKUX palbOT ABJISETCS PEKOMEHJIOBAHHBIM, YYHTENb JENaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0CcOOEHHOCTEM oOy4Jarouuxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazgen 1. ®u3uka 1 MeTOAbI HAYYHOI'O IO3HAHUSA

®uszuka — Hayka o0 mpupoje. HaydHbie MeTOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbI U TEOPUHU. ['paHUIIbl TPUMEHUMOCTH (HU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUYECKOMN NEATEIBHOCTH JIFOAEH.

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

Mexannueckoe ABHMKEeHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
ClioxeHue nepemMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOpPJMHAT, CKOPOCTH, YCKOPEHHUs, MyTH U TMepeMelIecHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwkeHuwe. J[BUKEeHME  MaTepuadbHOM TOYKH MO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>)KEHUE CHAPSIOB, LICTIHBIE U PEMEHHBIE TTEpEavn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€TA, WLIKOCTPAIUMS KUHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

[Tanenue Ten B BO3AYyX€E U B Pa3pEKEHHOM NPOCTPAHCTBE.

HaGnronenne aBwkeHUs Tena, OPOIIEHHOTO TMOJ YIJIOM K TOPU30HTY H
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEAEICHNUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLIECHHS MEXAY NYTSIMH, IMPOUJCHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OPOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

[Ipunuun  otHocutenbHOCTH  ['amunes. IlepBeiidi  3akoH  HbroToHa.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUIS. MaTEpUAIIbHOM TOUKHU. Tpetnit 3akoH HproTOHA 1711 MaTE€pUAIbHBIX TOYEK.

3akoH BcemupHoro Ttarorenus. Cumia Tspkectu. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuia TpeHHs CKOJbXKEHUs U cuiia TpeHus nokosi. KoadduiueHT tpenus.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTENIBHO OCH BpauieHus. llnedo cumnbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4ecknue yCTpOWCTBA W MPAKTUYECKOE TPUMEHEHUE: TMOAUIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOPEHHOM MOIBEME U TTAJICHUH.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAKOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

NMnynbc MaTtepualibHOM TOYKU (Tena), CUCTEMbl MATEPUAIbHBIX TOYEK.
NMnynbe cuiibl U U3MEHEHHE HUMITYJibCa Tejla. 3aKOH COXPAHEHUS HWMITYJIhbCa.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOW TOYKH. Teopema 00 H3MEHEHHH
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHod  npyxkuHbl. [loTeHuuManpHas  SHEprusi Tena  BOJIU3HU
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CUJ C W3MEHEHUEM MEXAHWYECKOW SHEPruM CUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckue yCTpOWCTBA U IMPAKTUYECKOE NMPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3MEHEHHEM MEXaHWYECKOW SHEPTHH
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkeHue. Jduddysusa. Xapaktep ABUKEHUS WU
B3aHMOJECUCTBUS 4YacTUL[ BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TET U OOBSICHEHHE CBOMCTB BEILIECTBA HA OCHOBE 3THX Mojeleil. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ uzmepenue. lllkana temmeparyp
Lenbcus.



Mopens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KHHETHYECKOW TEOPHH HACATBHOTO raza. AOCONIOTHAas TeMIiepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3ompoliecchl B UcalbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemiecTBa. ['paduueckoe NpeacTaBICHHUE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIIME JTUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 10 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas TPUPOY AABJICHUS ra3a Ha CTEHKH COCY/a.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUE COCTOSIHHMS UACAIBHOTO rasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MMapaMeTPaMu COCTOSIHUS Pa3pEKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOc0o0bI €€ n3meHeHus. KomnuecTBo TermioTsl 1 pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKITUS, U3JTydeHHUE. Y IeJIbHAs TEIIOEMKOCTh BEIIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBbIii 3aKOH TEPMOIMHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

Bropoii 3akoH TepmoguHamuku. HeoOpatuMocTh MpoiieccoB B MPUPO/IE.

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanus SHEPrUM B TEIUIOBHIX MamuHax. Kod(p@uUIMEeHT MoiIe3HOro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JEUCTBUS. DKOJIOTMYECKUE MPOOIeMbl TEIIOIHEPTETUKH.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JIEMCTBHUEM CXATOTO BO3JyXa, HarpeBaHue >pupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnelT Mo anuabaTHOMY pacIIUPEHHI0 Bo3ayxa (OMBIT € BO3AYUIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENSI BHYTPEHHETO CTOPAHUS, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

[TapooOpa3zoBanue u koHJeHcarus. Vcnapenue u kuneHue. AOCONIOTHAS U
OTHOCHUTEJIbHASL BJIAXHOCTh BO3Ayxa. HaceilieHHbI map. YaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucrammmyeckue u amopdubie Tena. AHU30TPOIHS CBOWCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHON BIAXKHOCTH BO3/1yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzauus Tel. OJEKTpUYeCcKUuil 3apsn. JlBa BHIa 3IEKTPUUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsoxk€HHOCTH 3yieKTpuueckoro mnois. [IpuHuun



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

PaGora cumnm  snektpoctatmueckoro  moisa.  [lorenmuman.  PasHocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

OnekTpoéMKocTh. KonaeHncarop. DIeKTpOEMKOCTh MIIOCKOTO KOHACHCATOPA.
DHeprus 3apsKEHHOT0 KOHIEHCATOpA.

TexHuyeckue yCTpoHCTBA M NPAKTUYECKOE IPUMEHEHHUE: DIIEKTPOCKOIL,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSAKEHHBIX TEI.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTUH, PACCTOSHUS MEXAY HUMH U AUAJICKTPUUECKON MPOHUIIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHJEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

Tema 2. Ilocmoannwtit 31ekmpuueckuii mok. Toku ¢ paznuunvix cpedax

DONEeKTpUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS SJIEKTPHUUYECKOIO TOKA.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE COMPOTUBIECHUE. YICIbHOE COMNPOTUBICHUE BEIIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanexktpuyeckoro Toka. 3akoH Jlxoyns—Jlenma. MomiHOCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma i1 OJHOM (3aMKHYTO#) 5ieKTprudeckoi nenu. KopoTkoe 3aMbIkaHKeE.

ONEeKTpOHHAasT  MPOBOJAMMOCTh  TBEPJABIX  METAUIOB.  3aBUCUMOCTH
COMPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M  paciuiaBax  JJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUHALMS. DIEKTPOIIU3.



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIA M HECAMOCTOSTEIbHbBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AJIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP CONPOTUBIICHHUS, BAKYYMHBIH JHO/,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepuaa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MepeHHe JIEKTPOIABWXKYIIEH CHibl. KOpOTKOe 3ambIKaHHe
raJIbBAHUYECKOTO 3JIEMEHTA U OLIEHKA BHYTPEHHETO CONPOTUBIICHUS.

3aBUCUMOCTB COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa ¥ IPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

W3mepeHne 3JIeKTPOABUKYILIEH CHIIbI UCTOYHHMKA TOKA M €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHbIe CBA3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJAEpPKATEIbHBIX MEKIPEAMETHBIX CBSI3ed C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHMS: SIBJICHUE, HAay4HbIH (akT, rumores3a, Qu3amyeckas BeIMUYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboa, runep0osia, ux rpauKku U CBOMCTBA, TPUTOHOMETPUYECKUE (PYHKIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEMJI000MEH KMBBIX OPraHU3MOB (BUbI TEIUIONEPEIayu, TEIJIOBOE PABHOBECHUE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

Xumus: TACKPETHOE CTPOEHUE BEILIECTBA, CTPOCHHE ATOMOB U MOJIEKYJI, MOJIb
BEILECTBA, MOJISIpHAs Macca, TEIUIOBBIE CBOWCTBA TBEPABIX TEJ, XUAKOCTEH W



ra3oB, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JUCCOLMALINS,
rajJbBaHUKA.

l'eoepaghus: BIaxXHOCTH BO3/1yXa, BETPHI, 0apOMETp, TEPMOMET.

Texnonoeus: npeoOpa3oBaHUE IBUKEHUN C HCIOJIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET WM JApPYTHE), JBUTaTelb BHYTPEHHEIO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTPYWUHBIN IIPUHTED, AJIEKTPOHArPEBATEIbHBIC puOOopHI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11-12 KJIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKOMH. [IpyHOMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
MIPOBOJAHUKA, KaTyIIKH ¢ TOKOM. OnbIT Opcrena. BzanmonecTBre npOBOIHUKOB C
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ Moysib U HampaBlieHUE. [[BUKeHHUE 3apsiKEHHOW YaCTHUIIbI
B OJTHOPOJTHOM MarHUTHOM Mojie. PaboTa cuisl Jlopenna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAsA Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOW
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. DJEKTPOJBIKYIIAS CUJIa WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMAarHuTHOE MOJIE.

TexHuyeckue yCTpoHWCTBA M NPAKTUYECKOE MPHUMEHEHHE: TOCTOSHHBIC
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIvHUKM MHAYKIIMA MATHUTHOTO TOJIS.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTHU WU3MEHEHUS
MarHUTHOTO MOTOKA.

SIBneHue CaMOMHIYKIIHH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKmpoOMaZHUMHbLE KONEDAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBparieHue Hepruu Ipyu rapMOHUYECKUX KOJICOaHUSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJI€ATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHUsIX. BbIHYKI€HHbIE MEXaHUYECKHE
KojeOanus. Pezonanc. BeiHyKi€HHBIE 3JIEKTPOMArHUTHbIE KOJIeOaHMUs.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAUEHUE CHUJIBI TOKa H
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJIOTMUECKHE PUCKHU MPU MPOU3BOACTBE 3JIeKTporHepruu. KymnbTypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

TexHuyeckue yCTpOWCTBA M IPAKTUYECKOE NPUMEHEHHE: JIIEKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

HccnenoBanre mnapaMeTpoB KojeOaTeNbHON CUCTEMBI (NIPY>KUHHBIA WM
MaTeMaTUYECKUI MasSTHHK).



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanre CBOMCTB BBIHYXACHHBIX KOJIEOaHMIA.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mopens IMHUY AJIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUIMHBI HUTU U MAaccChl rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHJIEHCATOPA, KATYLIKH U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

3Byk. CkopocTh 3ByKa. [ poMmkocTh 3Byka. Beicota Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepenus. CKOpoCcTh 3JIEKTPOMArHUTHBIX BOJIH.

[IIkana 35I€eKTPOMarHUTHBIX BOJIH. [I[pUMEHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHUYecKue yCTpPOHCTBA M NPAKTUYECKOE NPUMEHEHHUE: MY3bIKaJIbHbBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paauonpuéMHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGmtogenue orpakeHus: ¥ NpeJOMIICHUSI MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

Habnronenue cBsi3u TPOMKOCTH 3BYKa M BBICOTBI TOHA C aMIUIUTYAOW H
4acTOTOU KoJeOaHuH.



HccnenoBanre  CBOMCTB  3JEKTPOMAarHUTHBIX  BOJIH: OTpPa’KEHHE,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOopoaHOU cpexe. JIyu ceera. ToueyHbIi HICTOYHUK CBETA.

OTtpaxeHue cBeTa. 3aKOHBI OTpakeHUs1 cBeTa. [locTpoeHne m3o0pakeHuil B
IJIOCKOM 3€pKaje.

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonmHoe BHyTpeHHee oTpaxeHue. [IpenenpHbIl yroa MOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparomie U pacceuBaromue JuH3bl. ToHkas JnuH3a. DokycHoe
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBass ontuka. Wutepdepenunss cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT JIBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

Hudpakuus cBera. JudpakiuonHas pemérka. YclIoBUE€ HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(PaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMOnMHEHOE paclpOCTpaHEHUE, OTPAKEHUE M TMPEIIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paKEHUI B JIMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

['panunbl  TPUMEHMMOCTHM  KJIACCMYECKOM  MexaHuku.  [locTtynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEWHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl € DHEPrUel U UMITYJIbCOM PEISATUBUCTCKOW YaCTUIIbI. DHEPIHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHM OGO ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
[Lmanerapnas moxens aroma. Iloctymarel bopa. M3nydenuwe wu morioumieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIe cBoOlicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEeKTPOCKOI), JIa3ep, KBAHTOBBIN KOMITBIOTED.



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paanoakTUBHOTO u3iydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

OTtkpeiTHE TIpOoTOHA M HeWTpoHa. HykmonHas monens siapa [eiizenOepra—
MBanenko. 3apsa sapa. MaccoBoe uucino sapa. M3otonsl.

Anba-pacnag. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIlydeHre. 3aKOH PaJuOaKTUBHOTO pacIaja.

DHeprus CBA3M HYKJIOHOB B sjipe. SAaepubie cuibl. Jlepekt Macchl siapa.

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI IAEPHON SHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE NPUMEHEHHUE: JO3UMETP, KaMepa
Buiibcona, siiepHbIil peakTop, aToMHast Oomoa.

Jlemoncmpayuu

CU€TYNK MOHU3UPYIOIINX YACTHUL.

Yuenuueckuii akcnepumenm, nabopamopuvie pabomul

HccnenoBanrie TpeKOB YacTUIL (MO0 TOTOBLIM (OoTOrpadusim).

Pa3znen 8. JjeMeHTHI ACTPOHOMHUM U aCTPOPU3NKH

Otanbl pa3BuThs actpoHomuu. [IpukinagHoe 1 MUPOBO33PEHYECKOE 3HAUYCHUE
aCTPOHOMMUH.

Bun 3B&nHoro Heba. Co3Be3ausi, sipkue 3BE3JBI, IUIAHETHI, UX BHJIMMOE
JBH>KCHUE.

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHBbIM KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€311. COBpEeMEHHBIE MPEJCTABICHHS O MPOUCXOXKACHUU U 3Boitonnu CoJiHIA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Namaktuka. Ilonoxenne n nBukenue ConHia B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoe n3inydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/1ust CeBEPHOTO MOJIyIIapUs U SIPKHUE 3BE3/bI.

Hab6monenus B Teneckon Jlynsl, mianet, Maeunoro [lyTu.

Oo0o01maromiee MOBTOPEHUE

Ponr ¢usuku W acTpOHOMUHM B HSKOHOMHYECKOW, TEXHOJIOTUYECKOM,
COLIMAJIBHOM M ATUYECKOU c(pepax nesTeabHOCTH YEJIOBEKa, POJb U MECTO (PU3UKH
¥ aCTPOHOMHUHU B COBPEMEHHOM HAyYHON KapTUHE MHUPA, pOJib (GU3HUECKON TEOPUHU
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

Nzyuyenue kypca ¢uszuku 6a3oBoro ypoBHs B 11 kiacce oCyIecTBIsSETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: peumieHHWE CHUCTEMbl YpPAaBHEHUH, TPUTOHOMETPUYECKHUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOCKIHH HAa OCHU KOOPJWHAT, CIIOKECHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpHUPOJE, KoJyieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJIEHUS B KUBOW MPUPOAE, ACHCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE aTOMOB M MOJIEKYJ, KPUCTAJUINYECKASI CTPYKTYpa TBEPIBIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpagpua: marHuTHBIE TOJIOCA 3€MIIM, 3al€Kd MArHUTHBIX PYII,
dboToChEMKA 3eMHON TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMIICTPSICCHUH.

Texnonocusi: JIMHAWA BJEKTPOINEpENady, TEHEepaTop NEPEMEHHOro0 TOKa,
AJIEKTPOJBUTATENb, WHAYKIIMOHHAS TM€4Yb, pajap, PaauoONpUEMHHK, TEJIEBU30D,
anTeHHa, tenedoH, CBYU-meub, NMpOEKIMOHHBIN anmnapar, BOJIOKOHHAs ONTHKA,
COJTHEYHast Oarapest.



IINIAHUPYEMBIE PE3VJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpa3zoBaHus (0a30BBIM YPOBEHB) JOIKHO OOECIEUUTh JOCTIKCHHE CIICIYIOIINX
JMYHOCTHBIX, METAPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHUPOBAHHON BHYTPEHHEW TMO3UIMENH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIHHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

c(OpPMHPOBAHHOCTh TPAKIAHCKON MO3ULKN 00YYAIOLIErocsl KaK AaKTUBHOTO U
OTBETCTBEHHOT'O 4JIEHA POCCUKCKOTO OOIIECTBA;

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

TOTOBHOCTh BECTH COBMECTHYIO ACSITENHFHOCTh B HMHTEPECax TPa)IaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATIbHBIMH MHCTUTYTAaMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOUN M BOJIOHTEPCKOM NIEATETLHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS ;

c(OpMUPOBAHHOCTH HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBECHMS,;

CIIOCOOHOCTh OIICHUBATh CHUTYAaIlMI0 W TMPUHUMATh OCO3HAHHBIE PEIICHWS,
OPUEHTUPYSICh Ha MOPAIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH, B TOM YHUCJIE B
NEeATEIbHOCTH YUEHOTO;

OCO3HaHME JIMYHOTO BKJIAJ[a B TOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

ACTETUYECKOE OTHOIICHUE K MUPY, BKJIFOYAsl ICTETUKY HAYYHOT'O TBOPUYECTBA,
npucyiero pu3n4eckon Hayke;



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pa3Nu4yHbIM cdepaMm MmpodhecCHOHATbHON JesTETbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3UKM HA TPOTSKEHNUN BCEU KU3HH;

6) 3K0JI0rHYecKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTh JKOJIOTUYECKON KYJIBTYpbl, OCO3HAaHUE TIJI00AIBHOTO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

IIJJAHUPOBAHUE U OCYLIECTBIICHUE ACHCTBUM B OKPYKAIOILLEH Cpelle Ha OCHOBE
3HAHUS LEJIed YCTOMYMBOIO PAa3BUTHSI YEIIOBEUECTBA;

paclIMpeHre ONbITa JEATEIIBHOCTH SKOJOTMYECKOM HAIpPaBICHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, TOTOBHOCTH B IpOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (QOpMyJIMpOBAaTH W aKTyaIM3UpoOBaTh  MpoOIIEMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C y4E€TOM aHalIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOTO U KOMOMHHUPOBAHHOTO B3aMMO/ICHCTBHSI;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HAaBBIKAMHU Y4eOHO-HCCIIEA0BATENbCKON U MPOEKTHOU AEATEIbHOCTH
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUJAMH JEATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPETalluY, MPEoOPa30BaHUI0 W MPUMEHEHHIO B PA3IUYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOAUTh apryMEHTHI JIsl JI0Ka3aTelbCTBA
CBOMX YTBEP)KJICHUH, 331aBaTh IapaMeTPbl U KPUTEPUN PELLICHUS;

aHAIM3UPOBAaTh TMOJYYCHHBIE B XOJE pEHICHHS 3a7aud pe3yJbTaThl,
KPUTHUYECKH OIICHUBATh WX JOCTOBEPHOCTH, MPOTHO3UPOBATH N3MEHEHNE B HOBBIX
YCIIOBUSIX;

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauyd B 00pa30BaTEIbHOU
JeSITEIbHOCTH, B TOM YHUCJIC TIPU U3YYCHUH (DU3HKY;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

yMETh TIEPEHOCUTHh 3HaHUSA 1O (HU3MKEe B MPAKTHYECKYI0 001acTh
KU3HEICSATEIbHOCTH;

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

CTaBUTH MPOOJIEMBI U 33/1a49H, IOMYCKAIOIINE ATbTePHATUBHBIC PEIICHHUS.

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUECKOrO COJEpKaHUs U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOSATEIBHO OCYIIECTBISTH IOUCK, AaHalu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MH(POPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEIICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3alMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOTO COAEpX aHUs B pas3IMuHbIX (opMaTax ¢
yu€TOM Ha3zHadeHHsI THPOPMAIIUHU U LIETICBOW ayTUTOPHH, BRIOUPAst ONITUMATBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILECTBIISITH OOIEHNE HA YPOKax (PU3UKH U BO BHEYPOUHOU JNESITETLHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBL;



pPa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3pPEHHUS C HMCIOJb30BaHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN KayKOT0 WIEHA KOJUIEKTUBA;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEro BKJIaJa M KaXIOr0 yYaCTHHKAa KOMaH[bl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

npearaTb HOBBIE TPOEKThI, OLEHUBaTh HAEH C MO3UIUH HOBU3HBL,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLIHSIX, TPOSBIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIe yHUBeEpPCAJIbHbIEe YUeOHbIE 1eliCTBUS
Camoopranusanus:

CaMOCTOATENIbHO OCYUIECTBJISATh MMO3HABATENbHYIO NIEATEIHOCTh B 00JacTH
GU3MKK W acCTPOHOMHUH, BBISBIATH MPOOJIEMBbI, CTaBUTh U (HOPMYIUPOBATH
COOCTBEHHBIC 3a]1aUM;

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJlay, TUIaH BBIMOJIHEHUS TPAKTUYECKOM PabOThI C yUETOM UMEIOILIUXCSL PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacHIMPATHh paMKH Y4E€OHOTO MpeMeTa Ha OCHOBE JTUYHBIX MPEIITOYTCHHI;

JeaTh OCO3HAHHBIM BBIOOpP, AapryMEHTHpPOBAaTH €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSIHHO MOBBIIIATH CBOW 00pa30BaTENbHBIN U KYJIbTYPHBIA YPOBEHD.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CHUTYallUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIbHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJeTh HAaBBIKAMU  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JIEUCTBHUM M MBICIUTENIbHBIX MPOLECCOB, HMX pPE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPH aHAINU3E PEe3yJbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHKEHHS JIMYHOCTHBIX PE3YJIBTATOB OCBOCHHUS IPOrPAMMBbI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJETh HAIIPaBJICHUS Pa3BUTHUs COOCTBEHHON 3MOIIMOHAIBHON Cephl,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOMICH CTPEMIICHHE K JIOCTIKCHHIO IIEJIH H
yCcrexy, ONTUMU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

AMITATHH, BKIIOYAIOIIEH CITIOCOOHOCTh IMMOHUMATh SMOIIMOHAIBHOE COCTOSIHHUE
JIPYTUX, YYUTBIBaTh €r0 TMPHU OCYIIECTBICHWUW OOIICHHS, CIOCOOHOCTh K
COYYBCTBHIO M CONEPEIKUBAHUIO;

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTH BBICTPAUBATh OTHOIIICHHUS
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuenuss B 10 kiacce mpeaMmeTHbIE pe3ysbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha IMpUMEpax Pojb U MeCcTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBATh TPAHUIBl MPUMEHEHHUS W3YYCHHBIX (U3UYECKUX MOJEINIEeH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJICaJbHbBIN a3, MOACIU CTPOCHUS Ta30B, KUIKOCTEH U TBEPABIX TEJ, TOUCUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacro3HaBaTh (pU3nUecKue sBIEeHUs (TMPOIECChl) U OOBACHATHh UX HA OCHOBE
3aKOHOB MEXAHUKH, MOJIEKYJIIPHO-KMHETUYECKOW TEOPUM CTPOCHHMS BEILECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojieiicTBre Ten, auddy3us, OPOYHOBCKOE NBMXECHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUIICHUE,
BJIQYKHOCTh BO3/lyXa, OBBIIICHUE JIABJICHUS ra3a MPU €ro HarpeBaHUM B 3aKPHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JBM)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca Teja, Cuia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxoJUTh (POPMYJIbI, CBSA3BIBAIOIINE JAHHYIO (PU3UMYECKYIO BEIIMYMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS SHEprus, padora rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
(Gu3NYECKYIO BEIMYUHY C APYTUMU BEIUUMHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
Py ONMHWCAHWHM TIPABWIBHO TPAKTOBATh (PU3UUECKHN CMBICI HCIIOIh3YyEMBbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI U MPUHIIMIBL: 3aKOH BcemupHoro Tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBS3b CpPeHEH KMHETUYECKOM PHEPTUU TEIUIOBOTO JIBMKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw >TOM pasidyarh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMAaTUYECKOE BHIPAKEHUE W YCIIOBUS (TPAaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TIPUHIMIBI JCHCTBUS MAIllMH, TPHOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAHUEM TMPSMBIX UM KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBIISAThH MPAMbIE U KOCBEHHBIE M3MEPEHUS (PU3UUECKUX BEIUYHH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKcUpoBaTh Pe3yNbTaThl MOJTYYECHHOW 3aBUCUMOCTH (DU3UYECKUX BEIMYUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO OSKCIEpUMEHTa, Y4eOHO-HCCIENOBATENIbCKOW W TPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
00opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJECIb, BBIACIITh (PU3MUECKHE BEIMYMUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
HENOYKY PaCCYXJACHUN C OMOpPONM Ha HM3y4YeHHBIC 3aKOHBI, 3aKOHOMEPHOCTH WU
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YYEOHOUW U HAay4YHO-TIONMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3TUYHBIX UCTOYHUKOB, KPUTUUYECKU aHAIM3UPOBATH MOITydaeMyto HH()OPMAIIHIO;

MPUBOIUTH MPUMEPHI BKJIaJIa POCCHICKUX U 3apyOEKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE MPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (U3HKE B MOBCEIHEBHOW >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBaMH, JJIsl COXPAaHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTaTh B TIpYINNE C BBINIOJHEHUEM PA3JIMUYHBIX COIMAIBHBIX pOJIEH,
IUIAaHUPOBATH pPadOTy TPyNIbl, PAlMOHAIBHO pacCHpenessiTh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeamMeTHbIe pe3ysbTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIOAEH, LETOCTHOCTh U EOUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBICHUS (TIPOLIECCHI) U OOBSICHATH UX HA OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MarHuTOB, JJICKTPOMAarHuTHasT WHAYKIWS, JAEHUCTBUE MArHUTHOIO TIOJIsI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3PphexT (poTod3¢dheKT), CBETOBOS AaBICHHUE, BOSHUKHOBEHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W
AJIEKTPOMATrHUTHBIC SIBIICHUS (TIPOIIECCHI), HUCIOJIB3YsS (DU3NYECKUE BEITUYHHBIL:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHAYKIUS MarHUTHOTO TMoJjs, cuia Awrmepa, cuia JlopeHna, WHIYKTUBHOCTh
KATYyIIKW, HEPrusl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJeH, MepuoJ U 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTUYECKasl CUJIa JIMH3bI, MPHU OINMHUCAHWM MPABUIBLHO TPAKTOBATh (HU3UUYECKUI
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nueckue BEIMYMHBI: CKOPOCTb D3JEKTPOMArHUTHBIX BOJIH, IJMHA BOJHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIONIME JIAHHYI0 (PU3MUECKYI0 BEJIMYUHY C JPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUsI MPOBOAHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH »JIEKTPOMAarHUTHOU
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifa, 3aKOH COXPAHEHUs] MAacCOBOTO YHMCIa, MOCTynaTel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIEIATh HANIPABIICHHE BEKTOPA MHIYKIIMM MarHUTHOTO TOJISI TPOBOIHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

CTPOUTh U OIKCHIBATh H300paXKEHHE, CO3/IaBAEMOE IUIOCKHM 3epKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU 3TOM
dbopmynupoBath TpobiieMy/3amady HM = THIOTE3y y4eOHOro OKCICPHMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPaATh ONTUMAJBHBIA CIIOCOO M3MEPEHUS U HMCIOJIb30BaTh WM3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI 110 PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOUMbIe NIl € pEIIeHHUs, MPOBOJUTH PAcu€Thl M OLIEHHWBATh PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCykJCHUH C ONOpON Ha H3YUYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4eOHBIX  3aJad  COBpPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW M HAyYHO-TIONMYJISIPHOM MH(pOpMalUy, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSICHATh NPUHLMIIBI JCHCTBUS MAallMH, OpUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE NPOLECCOB OKPYKAIOIIEr0 MHpa, B pPa3BUTHE
TEXHUKHU W TEXHOJIOTHIA;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAHEHUS 3/10pPOBbs U COOJIIOJIEHUS HOPM SKOJIOTMUECKOI0
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIaJ] K&KJOT0 U3 YYaCTHUKOB T'PYIIbI B pELICHUE pacCMaTpUBAEMON MPOOIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4yecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne /i P Konrtpoabnbie | Ipakruueckn (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI e padoThbl
pecypchl
Paznea 1. PU3UKA U METO/IbI HAYUYHOI'O ITO3HAHMU S
bubmuorexa [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJIIPHO-KMHETUYECKOM bubnnorexka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnnorexa [JOK

®a3oBbIC Nepexoabl

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

Hroro no pazneny 24
Paznen 4. JIEKTPOJANHAMUKA
bu6mmoreka [IOK
41 UICKTPOCTATHKA ! L https://m.edsoo.ru/7f41bf72
Wroro no pazueny 7
PezepBHOE Bpems 2 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 51 4 4
11 KIIACC
KosmmuyecTBo yacos DJIeKTPOHHbBIE
HaumeHoBaHue pa3jiejioB U TeM uugpoBbie
Ne i/m P Konrpoabubie | Ilpakruueckue (upp )
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE
padoThI padoTshI
pecypcsl
Paznen 1. JIEKTPOJAMHAMUKA
bu6anoreka LIOK
11 DIICKTPOCTATHKA > L https://m.edsoo.ru/7f41bf72
ITocTOsAHHBIN dIIEKTpUYECKUN TOK. TOKHU B bubmuoreka [JOK
1.2 12 1 1
pa3IMYHBIX cpeaax https://m.edsoo.ru/7f41bf72
but6mmorexa [IOK
MarnuTHOe 1osie. DeKTpoMarHuTHas
1.3 11 1 3 https://m.edsoo.ru/7f41c97
WHTYKITUS c
Hroro 1o pasneny 28

Paznen 2. KOJIEBAHUSA U1 BOJTHBI



https://m.edsoo.ru/7f41bf72
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MexaHudeckue U JIEKTPOMardHuTHEIE Eubmorexa L[OK
2.1 P 9 1 https://m.edso00.ru/7f41c97
KoJieOaHust .
M bubnunorexa LIOK
€XaHUYECKHE U FIICKTPOMArHUTHBIC
2.2 ) 1 https://m.edsoo.ru/7f41c97
BOJIHBI c
bubnunorexa LIOK
2.3 Ontuka 9 3 https://m.edso00.ru/7f41c97
c
Hroro o pasneny 23
PesepBHOE Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 51 4 7
12 KJIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBaHue pa3aesioB U TeM uudpoBbIie
Ne /i P Konrpoabubie | Ilpakruueckue (upp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoTshI
pecypchbl
Paznen 2. KOJIEBAHUSA U BOJTHBI
bu6anoreka LIOK
2.1 OnTuka 4 3 https://m.edsoo.ru/7f41c97
c
Uroro no pazgeny 4

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1 OcHOBBI cIeIMATILHON Teopuun

4

1

bubanoreka [JOK
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OTHOCHUTCJIIBHOCTHU

https://m.edsoo.ru/7f41c97
¢

Hroro no pazaeny 4
Pa3znen 4. KBAHTOBAS ®U3UKA
but6mmoreka [IOK
4.1 DJIeMEHThI KBAHTOBOM ONTHUKHU 6 https://m.edsoo.ru/7f41c97
c
bubmnoreka IIOK
4.2 Crpoenue aToma 4 https://m.edsoo.ru/7f41c97
c
bubmnoreka IIOK
4.3 ATOMHOE AP0 5 https://m.edsoo.ru/7f41c97
c
Wroro no pazneny 15

Paznen 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

bu6anoreka LIOK
5.1 DeMeHTBl aCTPOHOMUU U aCTPOPHU3IUKU 7 https://m.edsoo.ru/7f41c97
c
Uroro no pazgeny 7
Paznen 6. OBOBIIAIOIIEE TIOBTOPEHUE
bu6anoreka LIOK
6.1 O06o06aroree MOBTOPECHUE 4 https://m.edsoo.ru/7f41c97
c
Uroro no pazgeny 4
PeszepBHoe Bpems 3
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IMOYPOYHOE IIVTIAHUPOBAHUE
10 KJIACC (1 vac aya., 0,5 cam.)

N KosauyectBo yacos Hara
(1)
/i Tema ypoka Bcero KoHTpoJubH IIpakTHyeckune | H3YUEHH
ayja/cam ble padoThI padoThbI b
®du3nka — Hayka o npupoje. Hayunsie MeToabl MO3HAHUS
1 OKpykatomiero mupa. Poib u mecro pusuxu B hopmupoBaHun 11
COBPEMEHHOI HAyYHOU KapTHUHBI MUPA, B TPAKTUUYECKON
NEITEILHOCTH JII0ACH
9 Mexanunueckoe 1BukeHue. OTHOCUTEIBbHOCTh MEXAaHUUYECKOTO 1
nBwxkeHus. [lepemenienue, CKOpocTh, yCKOPEHHE
3 PaBHOMepHOE NpsIMOJIMHEWHOE ABUXKEHUE. PaBHOYCKOpEHHOE 11
IPSIMOJIMHENHOE IBM)KEHUE
4 CBoOoHOE MajieHne. Y CKOpeHHe CBOOOTHOTO MaJCHUS 1
Kpuonunerinoe npuxenue. [[BHkeHne MaTepuaibHOM TOYKHU IO
5 okpyxHocTu. [IpuHiun otHocurensHoCTH ["amuies. 1/1
WNuepuumanbHble cuctemsl oTcuera. Ilepoiil 3akoH HeroToHa
6 Macca tena. Cuna. [lpunnun cynepno3unuu cuil. Bropoit 3axoH 1
HproTtoHa 1 MarepranbHON TOUKU
Tperuit 3akoH HeioToHA /U1l MaTepUaIbHBIX TOYEK. 3aKOH
7 BceMUpHOro TsaroreHus. Cuna tsoxectu. IlepBas kocMuueckas 1/1
CKOpOCTH
Cuia ynpyroctu. 3akoH ['yka. Bec tena. Cuna TpeHust.
8 Koadduuunent tpenns. Cuiia COnpoTUBIEHHS TPU JBHXKEHUH 1/1
Tesa B XKUAKOCTU WJIM rase
[ToctynarensHoe U BpaliaTeiabHOE ABM)KEHNE a0COIIOTHO
9 TBEpAOro tena. MomeHT cuibl. 1lnedo cuibl. YcnoBus 1
paBHOBECHSI TBEPIOTO TENIA
10 HNmnynsc MaTepuanbHON TOYKH, CUCTEMbI MaT€PHAIIbHBIX TOYEK. 1

I/IMHYJ'IBC CHJIBL. 3aKOH COXPAaHCHUS UMITYJIbCA. PeaktupHOE




JIBIDKECHUE

11

Pabota u moutHoCTh cuibl. Kunetnueckast sHeprus
MaTepHaabHONH TOUkH. TeopeMa 00 U3MEHEHUN KMHETUYECKOH
OSHEPIrUH

12

ITorenumanbHas sHeprud. [loTeHumanpHas SHEPrus yupyro
nepopMHUpOBaHHON NpyKUHBIL. [loTeHIIManbHAs SHEPrus Tena
BOJIN3M TOBEPXHOCTH 3eMITH

13

HOTGHL[I/IaJIBHbIe 1 HCIIOTCHIIMAJIBbHBIC CHUJIBI. CBs3b pa6OTLI
HCTIOTCHIMAJIBHBIX CHJI C U'BMCHCHUEM MEXaHMYECKOU QHCPIUH
CHCTEMBI TeJI. 3aKOH COXPAaHCHUA MEXaHUYECKOM OHCPIUun

14

JlaGopaTtopHast pabora «HcciaenoBanue CBsi3u pabOThI CUIIBI C
U3MEHCHHEM MEXaHHUYECKOW DHEPTUH Tella Ha TIpuMepe
PACTAKCHHA PE3MHOBOTI'O KI'yTa»

15

OCHOBHBIE TIOJIOKEHUST MOJICKYJIIPHO-KHHETHYECKON TCOPHH.
bpoynosckoe neuxenue. Auddysus

16

XapakTep JBUKCHHS U B3aUMOJICHCTBUS YacTHUL] BEIIECTBA.
Mogenu cTpoeHus Ta30B, )KUJIKOCTEN 1 TBEPABIX Tesl. Macca
moJiekyi. KonnuectBo Bemectsa. [locTtosiHaast ABoraznpo

1/1

17

Tennosoe paBHOBecue. Temmeparypa u e€ usmepenue. lllkana
temneparyp Lenbcus. Uneansusiit ra3 B MKT. OcHoBHOE
ypaBHeHne MKT

1/1

18

AbGcomoTHas TeMIepaTypa Kak Mepa cpeJHe KMHeTHUeCKOH
SHEPIUH JIBUKECHHS MOJIEKYI. Y paBHEHUE MeHaeneeBa-
Krnaneiipona

19

3akon [lanpTonHa. ['a30BbIe 3aKOHBI

20

Ha6opaTopHa51 pa60Ta «HccaenoBaHue 3aBUCUMOCTH MCKOY
napamMeTpamMu COCTOSIHUA Pa3pCKCHHOTO rasa

21

W3omporieccrl B u1eaabHOM Ta3e U UX rpadudeckoe
npejacTaBieHre. BHyTpeHHsIs S3Heprusi TEPMOIMHAMUYECKOU
CHCTEMBI U CIIOCOOEI €€ n3MeHenus. KoanuecTBo TEMI0TH U
pabota. BHyTpeHHsIsl SHeprus 0THOATOMHOTO HJICaTHhHOTO Ta3a

1/1




22

Buas! Teronepenaun. Y nenapHas TEIIIOEMKOCTb BELIECTBA.
KosinyecTBo TEmI0THI pH Teruionepenaye. AanabaTHblii Iporece

1/1

23

IlepBblil 3aKOH TEPMOAVMHAMUKH U €r0 IPUMEHEHUE K
u3onpoueccaMm. HeobpaTumocTs mporeccoB B npupoie. Bropoii
3aKOH TEPMOIVMHAMMKHU

1/1

24

[Tpuniun gevicteust u KII/ TermoBoit mammnel. [ukin KapHo u
ero KIIJI

1/1

25

DKosoruyeckue mpoodaeMsl TerodHepreTuky. O000marommi
ypok «MornekynsipHast ¢usrka. OCHOBBI TEPMOIMHAMHUKH)

1/1

26

Kontponbhas pabota no reme «MonexynsipHast pusuka. OCHOBBI
TEPMOJUHAMUKI

14.03.202
5

27

[TapooOpazoBanue u koHAeHcanus. Vicnapenue u KumneHue.
AGCo0THas M OTHOCHUTENbHAS BIAXXHOCTh BO3yXa.
Haceiiennsrii nap

1/1

28

Tsépnoe teno. Kpucrammmueckue u amop@HbIe Tena.
AHU30TpOIUs CBOUCTB KpUCTAILIOB. JKUKNE KPUCTAIIIBI.
CoBpeMeHHbIE MaTepUaJIbl

29

[InaBnenue u KpucTauM3anus. Y jejbHas TeIUIOTa IUIaBICHHUS.
CyOnumanusi. YpaBHEHHE TEIUIOBOro OajlaHca

1/1

30

DnekTpu3anus Tel. JNeKTpuyeckuit 3apsia. JBa Buaa
ANEKTPUUECKUX 3apsaaoB. [[pOBOAHUKH, AUIIEKTPUKHU U
MOJIYTPOBOJTHUKH. 3aKOH COXPAaHEHHMsI SJIEKTPUUYECKOT0 3apsiaa

1/1

31

B3aumopeiictBue 3apanoB. 3akoH Kynona. Touednslit
AIEKTPUYECKUI 3aps T

32

Hanpsoxénnocts anekTpuyeckoro noiist. [Ipunnun cyneprno3unuu
ANEKTPUUECKUX nTosiel. JINHUM HanpsoKEHHOCTH

33

PaGora cun QJICKTPOCTATUYCCKOI'O TOJIA. Ilorenuuan. PazHocTh
IIOTCHIIMAJIOB. HpOBO}IHI/IKI/I " JUDJICKTPHUKU B
SJICKTPOCTATHUYCCKOM IT0JIC. HHBHCKTPH‘ICCK&H IMPOHUIACMOCTH

1/1

34

PesepBHrIit ypok. O600maromumii ypok o temam 10 kinacca




11 KJIACC (1 vac ayn., 0,5 cam.)

N KoJsnyecTBo 4yacoB Hara
[1]
n/n Tema ypoka Bcero Kourpoubn | IIpakTuyeckue | H3Y'UCHH
ayja/cam ble padoThI padoThbI b
1. IToBTOpenue npoitnenHoro B 10 kiacce 1
) OnekTpoéMkocTh. Konnencarop. D1eKTpo€MKOCTh MI0CKOTO 11
' KOHJIEHCAaTopa. JHEprus 3apsDKEHHOT0 KOHJIEHcaTopa
3 JlaGopaTtopHast paborta "N3mepenue 3meKTpoEMKOCTH 1 1
' KOHJIeHcaTopa"
[TpuHIMI NEHCTBUS U IPUMEHEHHE KOHICHCATOPOB,
KOIIMPOBAJIBHOIO anmapara, CTpyHHOro IpuHTepa.
4 DneKTpocTaTHUecKast 3alluTa. 3a3eMIIeHHE SJIEKTPOIIPHOOPOB. 11
' DIIEKTPUUECKHI TOK, YCIOBHS €ro CyliecTBOoBaHUs. [locTossHHBIN
tok. Cuia Toka. Hanpsixenue. Conporusnenue. 3akon OMa juist
ydacTKa enu
[TocnenoBarenbHOE, MapaieIbHOE, CMEILIAHHOE COETUHEHNE
5. npoBoJHUKOB. JlaboparopHas paboTa «3ydeHne cMenaHHoro 1 0.5
COEJIMHEHUS PE3UCTOPOB»
PaboTa 1 MOIIHOCTE ANEKTPUIECKOTO TOKa. 3akoH J[xoyrs-
5 Jlenma. 3axkon OMa AJis TOTHOM (3aMKHYTOM ) AIEKTPUYECKOM 11 05
' uenu. Koporkoe 3ambikanue. JJaboparopnast padota «M3mepenue '
O/1C ncTouyHMKa TOKa ¥ €ro BHYTPEHHETO CONTPOTUBIIEHUS
7 DNEeKTpOHHAs IPOBOAUMOCTb TBEPABIX METAJUIOB. 3aBUCUMOCTD 1
' COINPOTHUBIICHUSI METAJIJIOB OT TeMIieparypbl. CBEpXIpPOBOIUMOCTh
DIIEKTpUYECKHI TOK B BakyyMme. CBOMCTBA AIEKTPOHHBIX ITyYKOB
8. [TomynpoBOIHUKY, UX COOCTBEHHAS U MPUMECHAsI IPOBOIUMOCTbD. 1/1
CaoiicTBa p—Nn-niepexoja. [loaynpoBogHIKOBBIE TPHUOOPHI.
9 DJIEKTPUYECKUH TOK B pACTBOPAX M paCIIaBaxX JICKTPOJHUTOB. 1
' OIEKTPOIUTHYECKAsT JUCCOLUALS. DIEKTPOIIN3
10. | Ounektpuueckuil TOK B razax. CaMOCTOATENbHBIN U 1




HECaMOCTOSTENbHBIN pa3psa. Mounus. [1nazma.

11.

DeKTpudecKrue NpuOOpPbI U yCTPOICTBA U HX MPAKTHIECKOE
npumenenue. [IpaBnina Texanku 6e3omacHoctu. O600maroIHiA
YPOK «DJIEKTPOAUHAMUKAY

1/1

12.

ITocTostHHBIE MAarHUTHI U UX B3aUMOAeHUCTBUE. MarHUTHOE MOJIE.
Bektop MarHuTHOM MHAYKIUH. JIMHUM MarHUTHOW UHAYKIMH.

13.

MaruutHoe 1noJie MpOBOJHUKA ¢ TOKOM. ONBIT IpcTea.
B3aumoelicTBue mpoBoIHUKOB ¢ TOKOM. JlabopaTtopHas paboTa
«3yueHne MarHuTHOTO MOJIS KaTYIIKH C TOKOM»

1/1

0,5

14.

JleiicTBUE MarHUTHOTO TOJISI HA IPOBOJHKK ¢ TokoM. Cria
Awmriepa. JlaboparopHas pabota «lcciienoBanne neiCTBUS
MIOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOM)

15.

JleiicTBre MarHUTHOTO TIOJISI HA ABIDKYILYIOCS 3apSKEHHYIO
yactuity. Cuna Jlopenma. Pabota cusl Jlopenna.
DJeKTpoMarHuTHas MHAYKIus. [IoTok BekTopa MarHuTHOU
uaaykiuu. JJ1C uaaykuun. 3aKOH 3JIEKTPOMArHUTHON MHIYKIIUU
®Dapanes

1/1

16.

JlaboparopHas pabota «lccneqoBanue siBneHUsS
AJIIEKTPOMATHUTHON WHAYKITUNY

17.

WuayktuBHOCTH. SABReHue camonnaykiuu. 3J1C caMOMHAYKIINH.
OHeprus MarHUTHOTO TOJIS KaTYIIKU C TOKOM.
DJIEKTPOMArHUTHOE TOJIe

18.

TexHU4YeCcKre yCTPOMCTBA U X IPUMEHEHHUE: TTOCTOSIHHBIC
MarHuThl, 3JI€KTPOMArHUTHI, JIEKTPOABUTATEIb, YCKOPUTEIN
AJIEMEHTAPHBIX YaCTHUII, MHIYKIIMOHHAs 1Teub. O000maronui
ypok «MarHuTHoe nojie. IJIeKTPOMarHuTHasE MHAYKIIHS

1/1

19.

KOHTpOJ’IBHaH pa60Ta mo TeMe «MarauTHoe 1oJe.
SHeKTpOMaFHI/ITHaSI WHIYKIOHW)

20.

CBoOoiHBIE MexaHHUecKHe KoeOaHus. ['apMoHudeckue
KosiebaHus. Y paBHEHHE TapMOHMYECKUX KOJIeOaHUH.
IIpeBpamienue sHeprun




21,

JlabopaTtopHast pabora «HcciaenoBanue 3aBUCUMOCTH MEPUOIA
MaJIbIX KOJICOaHUil rpy3a Ha HUTH OT JUTMHBI HUTH M MacChl TPy3a

22,

KounebarenbHblii KoHTYp. CBOOOIHBIE JIEKTPOMArHUTHbIE
KoJIeOaHUs B UICAIbHOM KOJIe0aTeIbHOM KOHTYpE. AHAIOTUS
MEX/y MEXaHUYECKUMU U IEKTPOMArHUTHBIMH KOJIEOaHUSIMHU.
®opmyna TomcoHa. 3aKOH COXpaHEHMsI SHEPTUU B U/1€aJIbHOM
K0J1e0aTeIbHOM KOHTYpE

1/1

23.

[IpencraBienue o 3aTyxaronux KoneOaHusX. BoiHyxaeHHbIE
MexaHudeckue kojebanus. Pesonanc. BeiHyxaeHHbIE
3IEKTpOMAarHuTHeIe KojeOanus. [lepeMeHHbIi TOK.
CunycougaibHbIN MEPEMEHHBIN TOK. MOIITHOCTh IEPEMEHHOTO
TOKa. AMIUTUTYIHOE U ACHCTBYIOLIEE 3HAYECHUE CUIIbI TOKA U
HaIpsHKEHUS

1/1

24,

Tpancdopmarop. [IponsBoacTso, nepeaaya u norpedIeHne
JEKTPUYECKOM dHEPTUU. Y CTPONCTBO U IPAKTUYECKOE
IPUMEHEHHE IEKTPUUECKOr0 3BOHKA, FEHEpAaTOpa EPEMEHHOTO
TOKa, JIMHUH 3JIeKTporepeaay

1/1

25.

DKOJIOTMYECKUE PUCKHU TTPU MPOU3BOJICTBE SJIEKTPOIHEPTUU.
KynbeTypa ncnonb30BaHus JIEKTPOIHEPTHH B TOBCETHEBHOM
JKU3HU

26.

MexaHuueckue BOJHBI, YCIOBUS pacnpocTpanenus. [lepuon.
CxopocTh pactpocTpaHeHus U JyinHa BOJHEL. [lonepeunsie u
MPOJOTIbHBIE BOJMHEL. 3BYK. CKOPOCTH 3ByKa. [ pOMKOCTH 3BYKa.
Bricora Tona. TeMOp 3ByKa

1/1

27.

DNeKTpOMarHUTHbBIE BOJIHBI, UX CBOMCTBA U ckopocTk. [lkana
AJIEKTPOMATrHUTHBIX BOJIH. [IpMHIUIIEI paguocBsa3u U
TeneBuaeHus. Pa3Butue cpencts cBa3u. Paanonokanus

1/1

28.

[IpssMonMHETHOE pacIpOCTPAaHEHNE CBETA B OJHOPOJHOU cpefe.
Toueunslii ICTOUHUK cBeTa. JIyd cBeTa

29.

OtpaxxeHue cBeTa. 3akoHbl OTpaxkeHus ceta. [loctpoenue
n300pakeHui B TuiockoM 3epkaie. [Ipenomnenue ceera. [lomHoe
BHYTpEeHHee oTpakeHue. [IpenenpHblil yroi noJHOro

1/1




BHYTPEHHETO OTPAXKEHUs

30. | JlabopatopHas pabota «3mepeHue nokazaress IpeIoMICHUs 1
CTEKJIa»

31 Jlunsel. [Toctpoenune nzobpakenuii B uH3e. opmysa TOHKOM

" | nmH3BL YBenuuyeHue nuH3bL. JlaboparopHas paboTa 1/1

«HccnenoBanne CBOWCTB H300payKEHUH B JIMH3AX)

32. | Hucnepcus cBera. CnoxxHbIl cocTaB O6emoro ceera. L[Ber. 1
JlaboparopHas pabota «HabmoieHue nucnepcun CBEeTa

33. | Hurepdepennus cBera. Judpakuus cera. Judpakimonnas 11
pemérka. [lonepeunocTs cBeToBbIX BoH. [lonspuzanus cera

34. o o
PesepsHblil ypok. O6o0maromuii ypok o temam 11 xnacca 1




12 KJIACC (1 yac ayn.)

KoanyecTBo 4acos

Ne Tema ypoka Konr I Aara
/i Beero POJIbHbIEC PAKTHYECKH W3yueHms
padoThI e padoThbI
1. IToBTOpenue npoiinenHoro B 11 kiacce 1
5 OnTuueckue mpuOOPHI M YCTPOUCTBA U YCIOBUS X 1
’ 0€30MacHOro NpUMEHEHUs
3. I'panuIpl IPUMEHUMOCTH KJIACCUYECKOW MEXAHUKHU. 1
IToctynarel ciennaibHONW TEOPUU OTHOCUTEIHHOCTH
" OTHOCHUTEIBHOCTh OJTHOBPEMEHHOCTH. 3aMEeIJIEHUE BPEMEHHU 1
Y COKpalICHHUE JUIMHbI
5. OHeprus U UMIYJIbC PEIATUBUCTCKON yacTULbl. CBA3b MacChl 1
C SHEpPIruel U UMIYJIbCOM. DHEPIHUs MOKOS
6. KonTponbhas padota «Ontuka. OCHOBBI clielUaIbHON 1 1
TEOPUU OTHOCUTEIBLHOCTU»
7. ®dotonbl. Popmyina [lnanka. DHeprus u uMIyabc GpoToHa 1
8 OtxpeiTre U uccnenopanue Gorosdpgexra. Oneite A. I'. 1
' CroneTtoBa
9 3akonsl Ppororddexra. YpaBHeHHE DUHIITEHHA IS 1
] doroaddekra. «KpacHas rpanunay porodddexra
10. I[aisneHHe ceera. Onpite [1. H. JIebeneBa. Xumudeckoe 1
JIeIICTBUE CBETa
11, TexHu4eckne ycTpoucTBa U NPAKTUYECKOE TPUMEHEHUE:! 1
¢dorosnemMeHT, poTogaTumK, coHeuHas 6aTapesi, CBETOIMO
12. | Pemenue 3aga4 o TeMe «JIEMEHTHI KBAHTOBON ONTHUKI 1
13, Monenbs atoma Tomcona. OnbiTsl Pesepdopaa no paccesnuto 1
a-yactuil. [lnanerapHas Mmozens aToma
14. | Tlocrynarsl bopa 1




15.

W3nydenue u nornomeHue (GoToHOB MU MEPEXoie aToma ¢
OJIHOTO YPOBHSI SHEPruu Ha Ipyroi. Bujsl ciekTpos

16.

BosHoBbie cBoiicTBa yacTull. Bonuel ge bpoiins.
KopnyckynspHo-BoiHOBOHU ayanu3m. CIIOHTaHHOE U
BBIHYKJICHHOE U3JTy4YCHHUE

17.

OtkpsiTue paguoakTuBHOCTU. OnbITH Pesepdopna no
OIPEEIICHUIO COCTAaBA PAIMOAKTUBHOTO U3IY4YEHHUS

18.

CaoticTBa anbda-, 6era-, ramma-u3nydcHus. Brusaue
pPaJIMOaKTUBHOCTH Ha )KMBBIC OPTaHU3MbI

19.

OTkpbITHE IPOTOHA U HeWTpoHa. M3oTonsl. Anbga-pacnaf.
DJIeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JTy4eHue

20.

DHeprusi CBS31 HYKJIOHOB B sifipe. SIIepHbIe peakiu.
Snepusiii peaktop. [Ipodaemsbl, nepcrneKTUBEI,
SKOJIOTUYECKHE ACTIEKTHI 1/IEPHOI SHEPreTUKU

21.

OnemeHTapHble YacTULbl. OTKPBITHE TO3UTPOHA. MeTobl
HAOJII0JIEHUS M PErHCTpalK 3JIEMEHTAPHBIX YaCTHL.
Kpyrnsiii cron «@yHaaMeHTalIbHbIE B3aUMOIEHCTBUS.
EnnHcTBO Qu3nyeckoil KapTUHBI MUpay

22.

Bun 38é31H0T0 HEOa. Co3Be3nus, ApKue 3BE3/Ibl, TUIAHETHI, UX
BuanMoe asmxkenne. ConHeuHas cucreMa

23.

Connue. ConHeyHasi akTUBHOCTb. VICTOUHUK YHEprun
CosHna u 3B€31

24.

3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKHU. 3BE3/1bI TJIaBHOM
[IOCJIEI0BATEILHOCTH. BHYTpEeHHEE CTpOCHUE 3BE3 .
CoBpeMeHHBIE TPEICTABIICHHS O TPOUCXOXKIACHUH U
sBositoy CoJHIA U 3BE3]

25.

Mieunsiii [1yre — Hama I'anakruka. ITonoxenue u
nemxenne Connna B ['anaktuke. ['anaktuku. YEpHbie AbIpBI
B SIJpax rajJakTHK

26.

Bcenennas. Pa30eranue ranaktuk. Teopust bonbioro
B3pbIBA. PenmkToBOE M3itydeHne. MeraranakTuka




27. | Hepemennsie mpobaeMbl aCTPOHOMUU 1
)8 KonrtponbHas padora «1eMeHThl aCTPOHOMUHU U 1 1
" | acTpodu3ukm»
O6o06maromuii ypok. Ponb pu3uku 1 acTpOHOMUH B
29. | SKOHOMHMYECKOM, TEXHOJIOTHUECKOM, COIIUAILHON 1 1
ITHUYECKON cepax AesITeIbHOCTH YeJIOBeKa
30 O6o06maromuii ypok. Pois u MecTo pU3NKU 1 aCTpPOHOMHUU B 1
" | coBpeMeHHOI HayYHOH KapTHHE MUPa
Ob6o6maromuii ypok. Poip pusmueckoii Teopun B
31. | ¢dopMupoBaHHH MPEACTABICHUHN O (U3UYECKON KapTHHE 1
MHpa
O6o06maromuii ypok. Mecto ¢pu3ndeckoil KapTHHBI MDA B
32. | oOuiem psiy COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX 1
MPEJCTABICHUIN O IPUPOJE
33 PesepBHblil ypok. MaruutHoe nose. DaeKTpOMarHUTHAs 1
" | uHaYKIUS
PesepBHblii ypok. Ontrka. OCHOBBI CIEIUATBHON TEOPUHU
34. | otHocuTenbHOCTU. KBaHTOBas (u3uka. DIeMEHTHI 1
ACTPOHOMMH U acTpO(U3UKU
12 KJIACC (1,5 uac ayn.)
KonuyecTBo yacoB
Ne Tema ypoka K 11 Aara
w/n yp Beero OHTPOJIbHBIE PAKTHYECKH W3yeHus
padoTshI e padoThlI
1 IToBTOpenue npoiinenHoro B 11 kiacce 1
)3 OnTuyeckue NpudOpPHI U YCTPOICTBA U YCIIOBUS UX 2
0€3011aCHOTr0 MPUMEHEHUS
4-5 | I'paHuIBI IPUMEHUMOCTH KJIACCHYECKON MEXaHUKH. 2




HOCTyJIaTBI CHGHHaHLHOﬁ TCOPHUU OTHOCUTCIIbHOCTHU

OTHOCHUTEIBLHOCTh OIHOBPEMCHHOCTH. 3aMCIIHeHI/Ie BPCMCHU

® Y COKpAICHUE JIJINHBI

7.8 DHeprusi U UMITYJIbC PEISATUBUCTCKON YyacTulbl. CBS3b MacChl
C SHEpPrUeN U UMIYJIbCOM. DHEPIHUs MTOKOS

9 KonTponbras pabota «Ontuka. OCHOBHI crieUaIbHON
TEOPHH OTHOCUTEIBHOCTHY

10 ®dotonsl. Dopmyna [Tnanka. DHEprus u UMITYIbC HOTOHA

11 OtkpsiTue u uccnenoBanue pororddexra. Onbite A. T
CroseroBa

12- | 3axonsl poTtorddexra. YpaBHeHHEe DUHIITEHHA IS

13 dotoaddekra. «KpacHas rpanuna» porodddexra

14- | Jasnenwme cBera. Onbitel I1. H. JIeObeneBa. Xumudeckoe

15 JICUCTBHE CBETA

16- | TexHuyeckue yCTpOMCTBA U MPAKTHYECKOE IPUMEHEHHUE:

17 dboTorneMeHT, PoTONATUHK, COHEYHAs! 6aTapesi, CBETOINO0]

18 Pemenue 3a1ay no reme «971€MEHTHI KBAHTOBOW ONTHKHY

19- | Mogpenb atoma Tomcona. OnbiTsl Peszepdopaa no paccesHuto

20 a-yactull. [Inanerapras monens atoma

21 IToctynatel bopa

22- | HW3znyuyeHue v moriomieHne GOoTOHOB MPH MEPEXOJIE aToMa C

23 OJIHOTO YPOBHsI SHEPruM Ha Apyroi. Buasl ciekTpos

94 BosHOBBIE cBOMCTBA yacTull. BonHb! ne bponns.

55 KopnyckynsapHo-BoiaHOBOM ayanu3m. CHOHTaHHOE U
BBIHYKJICHHOE U3JIyYCHHE

26- | OrtkpeiTHe pagunoaktuBHOCTH. OnBITH Pesepdopaa mo

27 ONIPEJEIICHUIO COCTaBA PAIUOAKTUBHOI'O U3ITyYECHU

)8 CsaoiicTBa anbda-, 6era-, raMma-u3aydeHus. Bnusaue
pPaZliO0aKTUBHOCTH Ha )KMBBIE OPTaHU3MBbI

29 OTtkprITHE TPOTOHA U HelTpoHa. M3oTomnbl. Anbga-pacnas.




DJEeKTPOHHBIN U MO3UTPOHHBIN OeTa-pacnan. ['amma-
U3JIy4eHue

DHeprus CBA3U HYKJIOHOB B sifipe. SIepHble peakiuu.

30- o

31 SAnepuslii peaktop. [IpoOieMbl, nepCHeKTHBHI,
SKOJIOTUYECKHE ACTIEKTHI 1JIEPHOM SHEPreTUKU
OneMeHTapHble yacTulbl. OTKpBITHE TO3UTPOHA. METO b

32- | HaAOJMIOJIEHUS U PEruCTpalM 3JIEMEHTAPHBIX YaCTHLL.

33 Kpyrnsiii cron «@yHaaMeHTaIbHbIE B3aUMOEHCTBUSI.
EnuHCcTBO (DM3M4ecKoil KapTHHBI MUPa»

34- | Bun 3B&3quoro Heba. Co3Be3ausi, s(pKue 3BE3/bl, TIIAHETHI, UX

35 BUIMMoOe ABrxkeHue. ColnHeuHas cucteMa

36 Connue. ConHeunas akTUBHOCTb. VICTOYHUK 3HEprun
ConHua u 38€311
3BE3/1bl, UX OCHOBHBIE XapaKTEPUCTUKU. 3BE3/1bI TJIaBHOU

37- | mnocnenoBaTelbHOCTU. BHyTpeHHee cTpoeHue 3BE3 .

38 CoBpeMeHHbIE TPEICTABICHHS O IPOUCXOKICHUH U
sposrony CoJtHIa U 3BE3]

39 Muneunsiii Ilyre — Hama ['anaktuka. [lonoxenue u

40 newxkenne Comnnna B ["amaktuke. ["amaktuku. UEpHbIE ABIPHI
B fJIpax rajJjakTUK

41- | Bcenennas. Pa3z6eranue ramaktuk. Teopus bonpmioro

42 B3pbIBA. PenmkToBOE M3itydeHne. MeraranakTuka

43 Hepeniennslie mpo6ieMbl acTpOHOMUU

m KonTponbHas paboTa «1€eMeHTbl aCTPOHOMUU U
acTpodU3HKI
Ob6o6maromuit ypok. Poib ¢pusuku u actpoHomMuu B

45 9KOHOMHMYECKOM, TEXHOJIOTHYECKOM, COITUAIIFHON 1
TUYECKON cepax AesTeTbHOCTH YeJIOBEKa

46 Ob6o6maromuit ypok. Poib u mecto puszuku u acTpoHOMUU B
COBPEMEHHOM HAYYHOU KapTHHE MUPA

47 O6o06matomuii ypok. Pons dhuzmndeckoit Teopuu B




(bOopMUPOBAHUU TIPEIICTABICHUN O PU3UIECKON KapTHHE
MHpa

O6o6maromuii ypok. Mecto hpu3n4ecKkoil KapTUHBI MUPa B

48 00111eM psiZly COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MIPEACTABICHUIN O IPUPOJE

49 HToroBoe noBTopeHue

50 Pe3epBHbIil ypok. MarHutHoe noJjie. DJIEKTpOMarHuTHas
WHYKIUS
PesepBublil ypok. Ontuka. OCHOBBI CHIEIUATBHON TEOPUHU

51 oTHOcuTenbHOCTH. KBaHTOBas usnka. DneMeHThI

ACTPOHOMMUHU U aCTPOPU3UKH







IMPOBEPSIEMBIE TPEBOBAHUS K PE3YJbBTATAM OCBOEHUSI
OCHOBHOM OBPA30OBATEJBHOM TIPOI'PAMMBI

10 KITACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pazoBaHus

10.1

JleMoHCTpHpOBaTh Ha TpUMEpPax poib W MeCTO (PU3UKH B
(GbopMUPOBAaHUM COBPEMEHHOW HAy4yHOW KapTHUHBI MHpa, B Pa3BUTUU
COBPEMEHHOM TEXHUKH U TEXHOJIOTHH, B MPAKTUYECKON JEATEIbHOCTH

Jmonen

10.2

Y4UTHIBATh TPAHUIIBI IPUMEHEHUS U3YYCHHBIX (PU3NYECKUX MOJEICH:
MaTepuaibHas TOYKa, WHEPIHAIbHAS CHCTEMa OTCYETa, aOCOJIOTHO
TBEPAOE TENO, UICAIbHBIN Ia3; MOJAEIN CTPOCHUS Ia30B, KUJIKOCTEN U
TBEPABIX TEJI, TOYCYHBIA DJIEKTPUUYECKUN 3apsig — MpPU pPEIICHUU

(I)I/ISI/I‘ICCKI/IX 3aaad

10.3

PacnoznaBath pusmyeckue siBiaeHUs (IpolLecchl) 1 OOBACHATh UX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYJISPHO-KUHETHYECKON Teopuun
CTPOCHHMsSI BelleCTBA W  DJIEKTPOJAMHAMHUKU: DPaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPSIMOJIMHEWHOE BUXKEHHE, CBOOOJHOE MajJeHUE
TeJ, ABUXKEHHE IO OKPYXXHOCTH, MHEpLHUs, B3aUMOJCIHCTBUE TEI;
nuddy3us, OpPOYHOBCKOE MABWIKEHHE, CTPOEHUE KHUIKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o00bEéMa Tel TpU  HarpeBaHUHU
(oxnaxkaeHun), TEIMJIOBOE pPaBHOBECHE, HCIApPEHHE, KOHIEHCAlus,
IJIaBJ€HUE, KpUCTAJUIM3alus, KUIIEHHWEe, BIAXHOCTh BO3/YyXa,
MOBBIIICHNE IABJICHUS Ta3a MIPU €T0 HarpEeBaHUM B 3aKPHITOM COCY/E,
CBA3b MEXAY IapaMeTpaMHM COCTOSIHMSI Ta3a B M30IpOLEeccax;

SJICKTpU3alus TCI, B33PIMO)IGI>10TBI/I€ 3apga10B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIKEHHE, HCHOIb3ys (u3NUecKue
BEJIMYMHBI: KOOpAWHATA, MyTh, NEPEMEILEHUE, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CWIa, HWMIYJbC Tela, KUHETHYeCKas DHEprus,
MOTEHLIMAJbHAsT DJHEpPrus, MexaHudeckas paboTa, MeXaHW4yecKas
MOIIIHOCTb; TIPY ONMUCAHUH MPABUILHO TPAKTOBATh (PU3MUECKUN CMBICI
UCTIOJBb3YEeMbIX BEJIWYHMH, UX OOO3HAYCHHS M EIUHHIIBI, HAXOJIUTb
(bopMyIIbl, CBA3BIBAIOIINE JAHHYIO (PU3MUECKYIO BETUUUHY C JAPYTHMHU

BCIIMYHNHaAMU

10.5

OnuceIBaTh HU3Yy4YCHHBIC TCIIJIOBBIC CBOMCTBA Tel M TEMJIOBBIC




ABJICHUS, UCHONb3ysd (U3UUYECKHUE BEJIMYMHBI: JlaBlIeHHE Trasa,
TeMIlepaTypa, CpEIHssl KHUHETHYEeCKass DSHEpPrusi XaoTUYECKOIo
JBWKEHUS MOJIEKYJ, CpEAHEKBAJpaTH4HAs CKOPOCTb MOJIEKYJ,
KOJIMYECTBO  TEIUIOThI, BHYTPEHHSSI OSHeprusi, pabora rasa,
KO3 (PUIMEHT MOJMe3HOro JEWCTBHUS TEIUIOBOIO JIBUraTess; IpHU
ONMCaHUU IIPaBUIILHO TPaKTOBAThH ¢buznueckuit CMBICIT
UCIIONIb3YeMBbIX BEIMYMH, MX OOO3HAUEHUS M EIUHUIBI, HAXOAUTh
(dbopmyIbl, CBSI3bIBAIOIINE TAHHYIO (DU3UYECKYIO BEIMYUHY C APYTUMHU

BCJIMYHMHaAM

10.6

OnuceiBaTh M3y4YEHHBIE D3JEKTPUYECKUE CBOWCTBAa BELIECTBA U
DIIEKTpUYECKUE  ABIIEHUS  (IIPOLIECCHI), HCMONB3yd (U3HUECKUE
BEJINYUHBI: JJEKTPUYECKUNA  3apsl,  JJIEKTPUYECKOEe  MOJIE,
HanpspKEHHOCTh  1OJIS, IMOTEHLMAJ, pPa3HOCTh MOTEHUUAJIOB; IpU
ONMCAHUU NPABWIBHO TPAKTOBATh (PU3NYECKUI CMBICI UCIOJb3YEMBIX
BEJIMYMH, WX OOO3HAUYEHUS U EIUHUIBL, YKa3blBaTb (QOPMYJIbL,
CBS3BIBAIOIIME JAaHHYI0  (PU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCJIIMYNHaAMU

10.7

aHaATM3UPOBaTh (PU3MUECKUE TPOLECCHl M  SIBICHUS, HCHOJb3Ys
¢du3nyeckre 3aKOHbI M MPUHIUIBI: 3aKOH BCEMUPHOTO TsArotexus, I, 1
u Il 3akonpr HploTOHA, 3aKOH COXpaHEHHUs MEXaHMYECKON IHEepruH,
3aKOH COXPaHEHHs MMITyJIbCa, MPUHIUI CYNEPIO3ULIUN CUJI, TPUHLIUIT
paBHOINpaBUsl HMHEPLUUAIBHBIX CHCTEM  OTCYETA;  MOJIEKYJISAPHO-
KMHETUYECKYI0O TEOPHUIO CTPOEHHUs BEILIECTBA, ra30BbIE 3aKOHBI, CBS3b
CpeHEel KWHETHMYECKOM SHEpPIrUu TEIJIOBOTO JBUKEHMSI MOJIEKYI C
a0COJIIOTHOM TeMITepaTypoi, MEepBBIA 3aKOH TEPMOAMHAMUKH; 3aKOH
COXpaHEHMs DJEKTPUUECKOTo 3apsaa, 3akoH KynoHa; mnpu 3TOM
pa3nnyarh CIOBECHYIO (POPMYIHMPOBKY 3aKOHA, €ro MaTeMaTHYecKoe

BbIpaXEHHE U YCIOBUS (TPaHUIIbI, 00JIACTH) TPUMEHUMOCTH

10.8

OOBICHATH OCHOBHBIC IMPUHIHUITBI JefCcTBUS Malll1iH, HpI/I60p0B n
TCEXHUYCCKUX yCTpOﬁCTB; pas3jiniyate YCJIOBHA HUX 0e30I1acHOr0

HCIIOJIb30BaHUA B HOBCG)IHGBHOﬁ KHU3HU

10.9

BBIMONHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PH3UIECKUX SIBIICHUH H
MPOIIECCOB C UCIOIB30BAHUEM IMPSIMBIX M KOCBEHHBIX MU3MEPEHUH; MpH
3TOM (GOpMyNHpoBaTh NpolieMy (3amady) W TUIOTE3Y Y4eOHOTro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY W3  HPEAJIOKECHHOTO

000pyI0BaHUs, IPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOIBI

10.10

OCYH_IGCTBJI)ITB npsIMbIC W KOCBCHHBIC HW3MCPCHUA (1)I/ISI/II-IGCKI/IX

BEJIMYMH; MPHU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCO0 M3MEPEHUs U




HCIIOJB30BaTh U3BECTHHIC METOAbI OLICHKU HOFpGI.HHOCTGfI H3MepeHI/II>'I

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIY (U3MYECKMMH BEIUYHMHAMHU C
WCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; MpPU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHUPOBATh pE3yJibTaThl IOIYYECHHOH 3aBUCHMOCTHU
(¢u3nUecKUX BEIMYUH B BUJIE TAOIUI] U TPa(UKOB, J1eNaTh BHIBOJIBI IO

pe3yJibTaTaM MCCIIEA0BaHUs

10.12

CoOmomaTe mpaBmiia  0€30MacHOrO0  Tpyda TMpU  MPOBEICHUHU
UCCIICIOBAaHUI B paMKax Yy4eOHOro JKCHEpUMEHTa, y4deOHo-
HCCIIEIOBATEIIbCKOM U IMPOEKTHOM AEATEIBHOCTH C HCIOJIb30BAHUEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemarp pacuérHbie 3a1a4yul ¢ SBHO 3aJaHHON (U3MYECKON MOEINBIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHajm3a
yCJIOBHSL  3a7auyd  BbIOMpATh  (DU3UYECKYIO MOJENb, BBIICTATH
buznueckue BeNUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ pellleHus,
MPOBOAMTH PACUETHl M OIIEHUBATh PEATILHOCTH MOJYYEHHOTO 3HAUCHUS

(U3UYECKOIN BETMYUHBI

10.14

Penrate Ka4CCTBCHHLIC 3agauu: BBICTpAnBAaTh JOTHYCCKHU
HCIMIPOTUBOPCUUBYHO IICTIOYKY paCCY)KI[eHI/Iﬁ C 0H0p0171 Ha HU3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/I?,I/ILIGCKI/I€ SIBJICHUS

10.15

Hcnonb3oBaTh NOpU  pElICHMH YY4eOHBIX 3aJad  COBPEMEHHbIE
UHGOPMALIMOHHbIE TEXHOJOTUM JUIsl TOMCKA, CTPYKTYpUPOBAHUS,
UHTEpPIIpETallUd W TPEJCTaBIEHUS Y4YEOHOH M Hay4dyHO-TIONYJSpHOU
uH(pOpMaLMY, MOJYYEHHOM M3 Pa3IMYHbIX MCTOUYHUKOB; KPUTHUECKU

AHAJIM3UPOBATH MOJIYYACMYIO I/IH(l)OpMaI_II/II-O

10.16

[TpuBoauTE mpHUMEPHI BKJIaJa POCCHUHCKUX M 3apyOEKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAyKH, OOBSICHEHHE IPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTUC TCXHUKU U TEXHOJIOTUi

10.17

Hcnonp30BaTh TeOpeTHYECKHE 3HaHUS MO (M3MKE B TMOBCEIHEBHOMN
KU3HH I o0ecrieueHust 0€30MacHOCTH MpU OOpaIIeHUH ¢ MpuoopaMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A1 COXpaHCHHUA 30pOBbA H

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

10.18

PaGoTaTh B rpynme c BBINOJIHEHUEM PA3IHYHBIX COLMAJIBHBIX POJIEH,
IUTAHUPOBaTh  paboTy  TPYIIbI, PANUOHAIBHO  PACHpPENeNATh
00s3aHHOCTH ¥ TUIAaHUPOBATh JESATENBHOCTh B HECTaHJAPTHBIX
CUTyallUsiX, aJ€KBAaTHO OLIEHMBATh BKJIaJ KaXXJ0rO0 W3 yYaCTHHUKOB

TPYIIIBI B pElIEHHE paccMaTpUBaeMoOil MpooOieMbl




11 KIIACC

Kon
NpoBepPsSIEMOro
pe3yJbTara

IIpoBepsiemble nMpeIMeTHbIE Pe3yJIbTATHI 0CBOEHHS] OCHOBHOM
00pa3oBaTe/IbHOM MPOrPaMMBbI CpelHero 001ero o0pazoBaHus
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JleMoHCTpHpOBaTH Ha TpUMEpPax poidb W MeCTO (U3UKH B
(hOpMHUPOBAaHMKM COBPEMEHHON HAyYHOW KapTHHBI MHUpa, B Pa3BUTHHU
COBPEMEHHOM TEXHUKHU U TEXHOJIOTUW, B IPAKTHYECKON AEATEIbHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (bHSH‘ICCKOfI KapTUHBI MHUpPa

11.2

Y4uuTeIBaThH I'paHUllbl MIPUMCHCHUA N3YUYCHHBIX CI)I/I?»I/I‘ICCKI/IX MOHCHCﬁZ
TOYCUHBIN BHGKTpH‘IGCKI/Iﬁ 3apsan, aacpHasd MOACIIb aTOMa, HYKJIOHHAA

MO/IENIb aTOMHOT'O Si/Ipa MPH pelIeHrH (PU3NIeCKHX 3a1a4

11.3

PacrioznaBate (usnyeckue sBiIeHHUS (TPOIECCHI) U OOBSACHATh MX Ha
OCHOBE  3aKOHOB  JJIGKTPOAMHAMUKMA W  KBAaHTOBOH  (pu3HKH:
DIIEKTPHYECKasi TPOBOJUMOCTH, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBUE MarHuTOB,
DIIEKTPOMArHUTHAS WHAYKLHUSA, JEHCTBHE MArHUTHOTO TOJdS Ha
MPOBOJAHUK C TOKOM W JBIDKYIIUHCS 3apsiji, JJIEKTPOMArHUTHBIC
KojeOaHusT W BOJIHBI, TPSMOJIMHEHHOE paclpOCTpaHEHUE CBETa,
OTpakeHHe, TMpelomiieHue, uHTepdepeHnus, audpakuus U
MOJIIpU3alusl CBEeTa, AUCIEpCcHsl CBeTa, (poTosnexTpuueckuii ekt
(potorddext), cBeTOBOEC HaBICHHE, BO3HUKHOBEHHE JIMHEMYATOTO
CHEeKTpa aToMa BOJOpPO/A, €CTECTBEHHass M  HCKYCCTBEHHas

pPaaAnOaKTUBHOCTDb

11.4

OnuceiBaTh  HM3y4YCHHBIC CBOWCTBA  BEMIECTBA  (DICKTPHUCCKHE,
MAariuTHBIC, ONTHYCCKHUEC, JJICKTPHUYCCKYIO IMPOBOAMMOCTE Pa3INYHBIX
Cpell) © DJIEKTPOMArHUTHBIE SIBICHUSA (TIPOIECCHI), HCIONb3Ys
dbuznyecKue BENUYHMHBL:  DJICKTPUUYECKUH  3aps], CHiIa TOKa,
DIIEKTPUUYECKOE  HANpSHKCHHE,  DIIEKTPUYECKOE  CONPOTHBIICHUE,
pasHocTh moTeHImanos, JJIC, paboTa TOka, WHIYKIIUS MAarHUTHOTO
monsi, cuiaa Awmmepa, cuna JlopeHla, WHAYKTUBHOCTh KATYIIKH,
DHEPrusl JIEKTPUYECKOTO0 W MAarHUTHOTO IMOJIeH, MEepUoa M YacToTa
KoJieOaHuit B KoJieOaTeIbHOM KOHTYpE, 3apsij U CUjia TOKa B MpoIlecce
rapMOHHYECKHUX AIIEKTPOMArHUTHBIX Kosie0aHuH, boxycHoe
pacCToOdHUC W OINTHUYCCKAad CHJIa JIMH3bI; MPHU OIHNCAHUU IIPABUIIBHO
TPAaKTOBaTh (PU3MUECKUI CMBICT HCIOJIB3YEMBIX BEIUYMH, HX
0003HaYeHHs] M EOUHUIIBI; YKa3blBaTh (OPMYJbI, CBS3bIBAIOIINE

JaHHYI0 (U3NYECKYIO0 BETUUYUHY C JPYTMMH BETUYHMHAMU
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OnuceIBaTh HU3Yy4YCHHBIC KBAHTOBBIC ABJICHUA U IMMPOLECCHI, UCIIOJIb3Yys
(1)I/I3I/I‘-ICCKI/IC BCIIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBETA, JHCPIUA U HUMIIYJIBC q)OTOHa, nepuona
nmojgypacmnaga, OSHEPTUA CBA3M ATOMHBIX AA€p, IIPH OIIHMCaHUU
IMpaBHUJIbHO TPAKTOBATb (bH3H‘I€CKHﬁ CMBICJI UCIIOJIB3YEMBIX BCJIINYHH,
UX 0003HAYCHUS U CAUHUIIBI, YKAa3bIBATb (bOpMyJIbI, CBA3BIBAIOIIUC
JaHHYIO (I)I/I3I/I‘IGCKYIO BCJIMYUHY C APYTUMHU BCINYHMHAMH, BBIYUCIIATDH

3HA4YCHHUC (l)I/I3I/ILI€CKOI71 BCJIIMYUHBI

11.6

Ananu3upoBath (U3MYECKHE TPOLECCHl W  SABICHHS, HCIOIb3YS
¢u3nvecKkue 3aKOHbl W NpUHOUIBL  3akoH Owma,  3aKOHBI
MOCJIEIOBATEIbHOTO M MAapajuleIbHOITO0 COEAMHEHUS IPOBOJHUKOB,
3akoH J[xoyns — JleHna, 3aK0H 3JIEKTPOMArHUTHOM MHIYKLUHHU, 3aKOH
IPSIMOJIMHENMHOIO paclpoCTpaHEHUs CBETA, 3aKOHbI OTPAKEHMsSI CBETA,
3aKOHBl ~ IPEJIOMJIEHUS  CBETa, ypaBHEHUE OWHIUTEHHa A
dororddekra, 3aKOH COXpaHEHHS DJHEPTrUU, 3aKOH COXPaHEHHS
UMITyJbCa, 3aKOH COXPaHEHHUs 3JIEKTPUYECKOro 3apsna, 3aKOH
COXpaHEHUsT  MaccoBoro  4yucia, mnocryiaarsl bopa, 3akoH
PaAMOAaKTUBHOIO pachaja; TMpu D3TOM pas3jinyaTh CIIOBECHYIO
(GOpMYyITUPOBKY 3aKOHA, €r0 MaTeMaTHYECKOE BBIPAXKEHHE U YCIOBHS

(rpaHuLIbl, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HalpaBJICHUC BCKTOpPAa HWHAYKIUKW MArduTHOI'O I10JIA

MMPOBOAHUKA C TOKOM, CHJIbL AMnepa " CUJIbI HopeHua

11.8

CTtpouTh ¥ ONHUCHIBATH H300pa)K€HHE, CO3/1aBa€MO€  IIJIOCKUM

3€pKajoM, TOHKOW JINH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0OBAHUIO (PU3NUYECKUX SBICHUN U
MIPOIIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHUM; TIpU
3ToM (GOpMyYIUpOBaTh MpoOieMy (3a7ady) W THUIOTE3y Y4eOHOTO
OKCIEPUMEHTa,  COOMpaTb  YCTaHOBKY W3  TPEAJIOKESHHOTO

06opy11013aH1/1;[, MMPOBOAUTD OIIBIT U (I)OpMy.]'IHpOBaTB BBIBOBI

11.10

OcyiecTBisITh NpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3MUECKHX
BEJIMYMH; MPU 3TOM BHIOMpATh ONTUMANBHBIN CIIOCOO M3MEpPEeHUs U

HCIIOJB30BaTh U3BCCTHHIC METOJAbI OICHKHU HOI‘pGH.IHOCTCfI I/ISMepeHI/Iﬁ

11.11

UccnenoBath 3aBUCUMOCTH (DU3UYECKUX BEIMYUH C UCIOJIb30BAaHUEM
NpSMBIX ~ M3MEPEHUH; TIPH ITOM KOHCTPYHPOBAaTh YCTAaHOBKY,
buKcUpoBaTh PE3YyIbTATHl TMOTYYCHHON 3aBUCHUMOCTH (DH3UUIECKHIX
BEJIMYMH B BUJIE TAONIUIl U TPadUKOB, JIENATh BBIBOJBI IO PE3yIbTaTaM

HCCICa0BaHUsA

11.12

CobOmonate mpaBuia O€30MacHOTO TpyAa TMpH  [POBEICHUU




WCCIIeIOBAaHUM B paMKax Yy4eOHOro OJKCIEepUMEHTa, Y4eOHO-
HCCIIEN0BATEIBCKON U MPOEKTHOU AEATEIBHOCTH C UCIIOJb30BAHUEM

U3MEPUTENIbHBIX YCTPOICTB U J1abopaTOpHOTO 000pyHOBaHUS

11.13

Pemate pacuérHple 3aauu C SBHO 3aJlaHHON (DM3UYECKON MOJIEIIbIO,
UCTIONB3YS (PU3MYECKHe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHam3a
YCIIOBUSL  3a/Jla4ydl  BBIOMpaTh  (PU3MYECKYI0 MOJENb,  BBIICIATH
bu3HYecKrue BEIMYUHBI U (HOPMYJIbI, HEOOXOAUMBIC I €€ pelieHus,
MIPOBOJIUTH PAcUEThl U OIEHUBATh PEATBHOCTH MOJYYCHHOTO 3HAYCHUS

(bU3HYECKOI BETNIMHBI

11.14

Pemars Ka4CCTBCHHBLIC 3aJa4du: BBICTpAUBATb JIOTN4YCCKHU
HCIIPOTHUBOPCUUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha N3YUYCHHBIC

3aKOHBbI, 3aKOHOMCPHOCTH U (1)I/I3I/I‘-IGCKI/I€ SABJICHUA

11.15

Hcnonp30BaTh MNpU  pELIEHUH Y4YEOHBIX 3aJad  COBPEMEHHbIE
UH(POPMALIMOHHbIE TEXHOJOTUM JUIsl IIOMCKA, CTPYKTYpUPOBAHUS,
UHTEpHpeTallud M MNpeJCTaBiIeHUs Yy4eOHOW M Hay4YHO-IOMYJSPHOM
uH(pOpMaLMY, MOJYYEHHOW M3 Pa3IMYHbIX HCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh M0JIy4yaeMyl0 HH(pOpMaUIo

11.16

OOBSACHATh TMPUHIUIBI ACHCTBHUS MAallNH, MPHUOOPOB M TEXHUYECKHX
YCTPOMCTB; pa3iuyaTh YCJIOBHUS UX O€30MACHOTO HCIIOJIb30BAHUS B

HOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOekHBIX YUYEHBIX-
(GU3UKOB B pa3BUTHE HAYKH, B OOBSICHEHUE MPOIECCOB OKPYXKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TeOpeTHYECKHE 3HAHUS MO (PM3MKE B IMOBCEIHEBHOMN
KU3HH JJI1 o0ecrieueHus: 0€30MacHOCTH MPU OOpaIIeHUH ¢ TpuoopamMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A COXpPAaHCHUA 3J0pOBbA U

CO6J'IIOIICHI/I$I HOPM 5KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

11.19

PaGotate B TpyIie ¢ BBINOJIHEHHUEM DPA3IUYHBIX COIMAIBHBIX POIIEH,
IUIAHUPOBATh ~ pabOTy  TPYIIbI,  palMOHAIBHO  paclpenessiTh
00S3aHHOCTH W  TUIAHUPOBATh JIEATEIBHOCTh B  HECTAHIAPTHBIX
CUTyallusX, aJCKBAaTHO OLIEHMBATh BKJAJ KaXXIOT0 W3 YYaCTHUKOB

IPYIIBI B PEIIEHNE pacCMaTpuBaeMOi MpoOIeMbl




INPOBEPAEMBIE DJIEMEHTBI COAEP KAHUSA

10 KJTACC

Kon
pa3jaena

Koxa npoBepsiemoro
3J1eMeHTa

IIpoBepsiemble 1eMEHTHI COIePKAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

®uszuka — Hayka o mnpupoge. Hayunwie
METO/Ibl TIO3HAHUSl OKPYXKAIOIIEr0o MHUpa.
Ponp skcnepumeHTa M Teopuu B Ipoliecce
MO3HAHMUSI ~ MPUPOJBI.  DKCIEPUMEHT B

¢busuke

1.2

MonenupoBanue (GU3NYECKUX SBICHUN U
MPOLECCOB. Hayunblie TUIIOTE3BI.
duzuyecknue 3aKOHbI U Teopuu. ['paHUIIBI
OPUMEHUMOCTH  (DU3WYECKUX  3aKOHOB.
[Mpunmun cootBercTBUsA. Ponb u  MecTo
¢u3ukn B (HOPMUPOBAHMM COBPEMEHHOM
HAyYHOW KapTUHBI MHUpPA, B MPaKTUYECKOU

NeITeIILHOCTH JIFOAeH

MEXAHUKA

##HPartitHKIHEMATHUKA

2.11

MexaHnueckoe JIBUKEHUE.
OTHOCHUTEIHHOCTE MEXaHUYECKOTO

nBrxeHus. Cucrema otcuéra. TpaekTopust

2.1

212

[Tepememienue, CKOpPOCTh (cpennsis
CKOpPOCTb, =~ MTHOBEHHas  CKOpPOCTh) |
YCKOpPEHHE  MaTepHabHOM  TOYKH, HX
NPOCKIIMA HAa OCH CHCTEMBI KOOpIHMHAT.
CnoxeHue TmepeMelnleHUH U CIO0XKEHUE

CKOpoCTen

2.1.3

PaBHOMEpHOE " PaBHOYCKOPEHHOE
npsMoJIMHeHoe  aBWwxeHue.  I'paduxu

3aBUCHUMOCTH KOOpJAUHAT, CKOpPOCTH,




YCKOpEHUsl, TMyTH U  TepeMelIeHUs

MaTepHaHBHOfI TOYKHU OT BPCMCHU

2.14

CBoboaHOE MmajieHue. Y CKopeHue

CcBOOOJHOTO MaICHUSA

2.15

KpuBonuneilinoe nBuxenue. PaBHOMepHOE
JIBIDKEHHE  MaTepUAIbHOW  TOYKH 1O
OKPYXHOCTH. YTJIOBasi CKOPOCTb, JIMHEHHAs
CKOPOCTb. [Tepuon u 4acToTa.

LIeHTpOCTPEMUTENBLHOE YCKOPEHUE

2.1.6

TexHuueckne  yCTpOWCTBA:  CIUIOMETP,
JIBIDKCHUE CHAPSIOB, IIEMTHBIE U PEMEHHbBIC

nepcaadu

2.1.7

IIpakTrueckue paboTHI. N3mepenue
MTHOBEHHOl  ckopoctH.  HccienoBanue
COOTHOLICHU A MCKOY myTsiaMHU,
IPOIIEHHBIMU TEJIOM 32 MOCJIe/10BaTEIbHbIE
paBHBEIE  IIPOMEXKYTKM  BPEMEHH  IIpU
PaBHOYCKOPEHHOM JBM)KEHHM C HadyaJbHON
CKOpPOCTBIO, paBHOW Hymw0. M3yuyenue
JBYDKEHUS IApUKa B BA3KOM JKHJIKOCTH.
W3ydyeHue nBuXKEeHHsS Tena, OpOLIEHHOIrO

TFOPHU30HTAJIIBHO

2.2

#HPartHITIMHAMUKA

2.2.1

[Ipuamun  otHOocuTensHOCTH  [amumnes.
IlepBolii 3akoH Hprorona. MHepuuanbHbie

CHUCTEMBI OTCUETA

2.2.2

Macca Tena. Cuna. [IpuHun

CYIIEPIO3ULINH CUT

2.2.3

Bropoii 3akon HproTOHA 111 MaTepHabHON
TOYKM B WHEPLMAIBHOW CHCTEME OTCYETA
(UCO). Tpermit 3akon HproTtona mus

MaTCpHAJIbHBIX TOUCK

2.2.4

3akoH BceMupHOro Ttsirorenusa. Cuia

TAXKCCTH. HCpBaH KOCMHYCCKasA CKOPOCTh.




Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuna TpeHUs
CKOJIBXKEHUST M CHJIa TPEHUS  IOKOS.
Koaddumuent TPEHHUSI. Cuia
CONPOTHUBIICHUSI TPU JBWXKCHUU Tella B

KHAKOCTHU HUJIN Ia3¢

2.2.7

HOCTyrIaTCJ'IBHOG n BpamaTcJIbHOC

JIBI>KEHHE a0COJIFOTHO TBEPIOTO Tesa

2.2.8

MoMeHT  CWJIbl  OTHOCHUTEIBHO  OCHU
Bpamenus.  Ilnedo  cunel.  YcioBus

paBHOBecus TBEporo Tena B MCO

2.2.9

TexHuueckue yCTpOﬁCTBaZ INOAIINITHHUKH,

JABMIKCHUC NCKYCCTBCHHBIX CITYTHHUKOB

2.2.10

[Ipaktuueckune paboTHI. Nsyuenue
IBIDKEHUST  Opycka 1O  HaKJIOHHOH
IJIOCKOCTH TOJ JIEWCTBHEM HECKOJIBKHX
cun. HMccnmenoBanue  3aBUCUMOCTH — CHII
YIPYrOCTH, BO3HMKAIOIINUX B
neGopMHpyeMOl TIPYKHHE H PE3WHOBOM
oOpasie, OT BEJIWYMHBI MX JedopMaluu.
HccenenoBanue YCIIOBHI paBHOBECHS

TBépI[OI‘ 0 TeJia, UMCHOLICTO OCh BPAIICHUA

2.3

###Par#H#3AKOHBI COXPAHEHIMA B MEXAHUKE

NMiynsC MaTepuasbHOM TOYKH, CHCTEMBI

2.3.1 MaTepuaibHbBIX TOdeK. MMmmynsc cuiel u
MU3MEHEHHE UMITYIIbCa Teja

2392 3akoH coxpaHeHuss wumnyiasca B HMCO.

o PeakTuBHOE ABUXKEHUE

2.3.3 Pabota cuibl

2.34 MOIIHOCTE CHIBI

235 Kunetnueckass sHepruss  MaTepHAIBHOU

- Touku. Teopema 0 KHHETHYECKOM SHEprun

2.3.6 [lorenuumanbHass sHeprus. [loTeHnumanbHas




SHEprus yIpyro Jne(pOopMHUPOBAHHON
npyxuHsl. [loTeHnManbHas 3HEprus Tena

BOJIM3U MMOBEPXHOCTH 3eMIIU

HOTGHL[I/IaJ'IBHBIe u HCIIOTCHIMAJIbHBIC

cunel. CBs3b pa6OTI)I HCIIOTCHIIMAJIbHBIX

2.3.7 CHJI C U3MEHEHUEM MEXaHUYECKOW 3HEpruu
CHUCTEMBl  Tell. 3aKOH  COXpaHEHUs
MEXaHUYECKON SHEPTrUu
2.3.8 VYipyrue u Heylpyrue CTOIKHOBEHUS
TexHuueckue  yCTpOWMCTBAa:  JBUIKECHHE
2.3.9 paker, BOAOMET, Komep, NPYKUHHBIIA
HUCTOJIET
[TpakTueckue pabotel. M3yueHnue cBs3u
2310 CKOpOCTEHl TeJl MNpu HEyNpyroMm yaape.

HccnenoBanue cBsizu pabOThl  CUJIBI €

H3MEHEHHEM MeXaHHYSCKOM OHCPIuH TCjia

MOJIEKYJIAPHAS ©®U3NKA U TEPMOAMHAMUKA

3.1

#i#Par###OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU
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OCHOBHBIE ~ TOJIOXKEHUS  MOJIEKYJISIPHO-
KUHETUYECKON  TEOpHH. BbpoyHoBckoe
JBUKCHHUE. Huddysus. Xapakrep
NBWDKCHUST ¥ B3aMMOJICHCTBHSI  YacTHI]

BCIICCTBA

3.1.2

Mopenu cTpoeHus Tra3oB, XUIAKOCTEH U
TBEPABIX TE€ W OOBSICHEHHE CBOMCTB

BEIIIECTBA HA OCHOBE ATHUX MOJENICH

3.13

Macca wmosnekyn. KosmuecTBo BemiecTna.

[TocTostHHast ABoraapo

3.1.4

TemmmoBoe paBHOBecue. Temmeparypa u eé

usmepenue. lllkana remneparyp Llenbcus

3.15

Monens upeanbHoro rasza. (OcHOBHOE
YpPaBHEHUE  MOJIEKYJIIPHO-KMHETHYECKOU

TCOpHUU UACAIBHOTO Ir'a3a

3.16

AOcomoTHass  TemmepaTypa Kak — Mepa




CpeHel KMHETUYECKON HEPTruM TEIIOBOTO
JBH>KeHUs yacTul rasza. [llkana temneparyp

KennBunHa

3.1.7

VYpaBuenue Knamneiipona — Menzaeneesa.

3akon [lampToHa

3.1.8

I'azoBbie  3akoHbl.  M3ompomeccsl B
uziealbHOM rase c IIOCTOSIHHBIM
KOJINYECTBOM BEILIECTBA: U30TEpMA,

u30x0pa, n3odapa

3.1.9

TexHuueckne  yCTpOWCTBA:  TEPMOMETP,

O6apomeTtp

3.1.10

[Tpaktuyeckue pabotel. M3mMepenue macchel
BO3J1yXa B KJIACCHOM KOMHAre.
HccnenoBanue 3aBUCUMOCTH MEXTY
rapaMeTpamMM COCTOSIHMSI  Pa3pexeHHOIro

rasa

3.2

OCHOBbI TEPMOJAMHAMUKHU

321

TepmonnHamuueckas cucrema. BHyTpeHH:sA
JHEPrusi TEPMOJAMHAMUYECKOM CHUCTEMBI U

CII0COOBI €€ U3MEHEHUS

3.2.2

Konnuectso TEIIOTHI u pabora.
BryTpenHss SHEPIUs OJIHOATOMHOTO

nACaJIbHOIo ra3sa

3.2.3

Buael tennonepenayn: TEIIONPOBOJHOCTD,
KOHBEKLHs, U3JIydeHHe. TermroémMKocTh
Tena. YaenpHas TEIUIOEMKOCTb BEILIECTBA.
Pacuér  kosmuecTBa  TEIUIOTHI  NpHU

TCILIoNepeaaquc

3.2.4

ITepBbIii 3aKOH TEPMOJNHAMUKH.
[Ipumenenue IIEPBOrO 3aKOHa
TEPMOJIMHAMUKHI K M30Mpoleccam.

['paduueckas uHTEpIIpeTalys padoThI ra3a

3.25

TeroBble MamuHbl. [IpUHIUIIBL 1EUCTBUS

TEIJIOBBIX MaII}H. [Ipeo6pazoBanus




SHEPTUU B TEIIOBBIX MalIfHax.
Koadduuuent nonesHoro aeictus (nanee
— KITJI) termoBoit mamuubl. [ukn Kaprao u
ero KIII

Bropoit 3aKOH TEPMOJIMHAMUKH.

326 HeoOpaTuMOCTh MpoOLIECCOB B MPHPOJIE.

o TennoBele  ABUTaTENH.  DKOJIOTHYECKHE
poOJIEeMBbI TETUIOIHEPTETUKHI

TexHudyeckue  yCTpOWCTBA:  JIBUIareib

3.2.7 BHYTPECHHETO CropaHus, OBITOBOM
XOJIOAMIIBHUK, KOHIUIIUOHED

328 [Ipaktuueckune paboTHI. H3mepenne

YAECIBHOM TEIUIOEMKOCTH

3.3

##Par###AI'PET’ATHBIE COCTOSHU A BEHLIECBA. ®A30BBIE

I[TEPEXO/IbI

33.1

[TapooOpazoBanwe " KOH/ICHCAIIHSL.
Hcnapenue u KumneHue. YJenbHas TEIUIOTa
apooOpa3oBaHMsL. 3aBHCUMOCTH

TEMIICPATYPhbI KUIICHUS OT AABJICHUSA

3.3.2

AOCOTIOTHAA W OTHOCHUTENbHAA BIIAYKHOCTH

Bo3ayxa. HacelenHslii map

3.3.3

Teépmoe Teno. Kpucramnmyeckune u
amop¢Hble Tena. AHH30TPOIHUS CBOWCTB
KpHUCTAJIJIOB. )KI/II[KI/IG KpucTaJlibl.

COBpeMeHHLIe MaTcepHraJibl

3.34

IInaBneHue u KpucTajui3anus. Y nenpHas

TeruioTa miasiaeHus. Cyonumanust

3.35

ypaBHeHI/Ie TEIUIOBOTro OanaHca

3.3.6

TexHudeckne yCTpOMCTBA: TUTPOMETP U
IICUXPOMETP,  KAJIOPUMETP, TEXHOJIOTUU
IIOJIy4eHUSI COBPEMEHHBIX MAaTepHUaliOB, B
TOM 4yuCIIe HaHOMAaTepHaJoB, u

HaHOTCXHOJIOTHMH

3.3.7

[IpakTrueckue paboTHL. N3mepenue




BJIAXKHOCTH BO3ayXa

OJIEKTPOAMMHAMUKA

4.1

##HParf#OJIEKTPOCTATHUKA

41.1

OnekTpu3aius Tela. OJEKTPUYECKUA 3apsi.

JIBa BH1a 2JEKTPUUECKUX 3apsiI0B

412

HpOBOI[HI/IKI/I, JUDJICKTPUKHU u

MOJIYITPOBOJTHUKHU

4.1.3

3aKkoH COXPAaHCHUS SJICKTPUUCCKOI'O 3apdaa

41.4

B3aumoneiictBue 3apsnoB. 3akon Kynona

415

Onektpuueckoe mnone. HanpskéHHocTh
ANEKTPUIECKOTO TOJIS. [MpuHIMn
cynepno3uiuu. JIMHUM ~ HanpsKEHHOCTH

QJICKTPHYCCKOI'O ITOJIA

4.1.6

PaboTta cun QJICKTPOCTATHYCCKOI'0 I10JIA.

Ilorenuuain. Pa3HocTh NOTEHIIMATIOB

4.1.7

[TpoBOAHMKY U TUAIIEKTPUKU B IOCTOSTHHOM
ANIeKTpudyeckoM moje. Jluanexrpuueckas

IMPpOHUIACMOCTDb

4.1.8

DIIEKTPOEMKOCTb. Konnencarop.
DneKTPOEMKOCTh TMJIOCKOTO KOHJEHCATOpa.

DHeprus 3apsyKEHHOT0 KOHJEHCcaTopa

4.1.9

Texnudyeckne ycTpoicTBa: 3IEKTPOCKOII,
AIIEKTPOMETP, IEKTPOCTaTHUECKas 3allNTa,
3a3eMJICHHE ANEKTPONIPUOOPOB,

KOHJEHCATOP, KCEPOKC, CTPYHHBINA IPUHTEP

4.1.10

IIpakTrHueckue paboTHL. N3mepenue

BHGKTpOéMKOCTI/I KOHACHCATOpa

4.2

HHHPar#H#TIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHbLIX CPEJAX

YcaoBus CYIICCTBOBAHUA IHOCTOAHHOI'O

421 ANEKTPUYECKOTr0 TOKa. VICTOYHHMKM TOKA.
Cuna toka. ITocTossHHBIN TOK
4.2.2 Hanpsoxkenue. 3akon Oma Ji1s yyacTka Lenu




4.2.3

DJIEKTPUUYECKOE COMPOTUBIICHUE. Y AETBHOE

COIIPOTUBJICHUEC BCUICCTBA

4.2.4

HOCJ’ICI{OB&TGJ’IBHOC, napajjiCJIbHOC,

CMCHIAHHOC COCANMHCHUC MTPOBOAHHUKOB

4.2.5

PaGota anexkTpumyeckoro Toka. 3aKoH

Jxoyna — Jlenua

4.2.6

MOIIHOCTB 3JEKTPUYECKOTO TOKA

4.2.7

anekTponaBrkymas cuna (ganee — DJC) u
BHYTPEHHEE COMPOTUBICHHE HCTOYHUKA
Toka. 3akoH Oma Il TIOJIHOW (3aMKHYTOM )

anekTpuyeckoi nenu. Koporkoe 3amblkanne

4.2.8

ONEeKTpOHHas  MPOBOJUMOCTh  TBEPIBIX
METaJUIOB. 3aBUCHUMOCTb COINPOTUBJICHUS
METaJUIOB oT TEMIIEPATYPBI.

CBepXx1npoBOAUMOCTD

4.2.9

OnekTpuueckuil Tok B BakyyMme. CBolicTBa

SJICKTPOHHBIX ITYYKOB

4.2.10

[TonynpoBOIHUKH. CobcTBeHHas u
pUMecHas MPOBOAUMOCTh
MOJYTIPOBOIHUKOB. CgoiicTBa p-n

nepexoza. IloxynpoBogHIKOBBIE TPHOOPEI

4211

ONIEKTPUUYECKUII TOK B  3JIEKTPOJIUTAX.
DIIEeKTPOTUTHIECKAS JTUCCOIIAAIIHS.

DnexTponu3

4.2.12

DNIEeKTPUUECKUI TOK B rasax.
CaMoOCTOSATENbHBII U HECAaMOCTOSTENbHBIN
paspsn. Paznuuneie THIIBI
CaMOCTOSTENIBHOTO  paspsga.  MonHusl.

ITmazma

4.2.13

TexHuueckne  yCTpPOMCTBA:  aMIEpMETD,
BOJITMETP, pEOCTaT, MCTOYHUKU TOKa,
AIIEKTpOHArpeBaTeIbHbIE npudopHl,
AIIEKTPOOCBETUTENbHBIE npudopHI,

TEPMOMETpP COINPOTHUBJIEHUS, BaKyyMHBIN




JIUOJNl, TEPMUCTOPBl U  (POTOPE3UCTOPHI,

HOHYHpOBOHHHKOBBIﬁ Auoa, ralbBaHHUKa

4.2.14

[IpakTueckue paboTHI. Nzyuenue
CMEIIaHHOTO COEAMHEHUSI PE3UCTOPOB.

N3mepenne DJIC ucTOYHMKA TOKAa U €ro
BHYTPEHHETO CONpOTHBICHUs. Habmronenne

SJICKTPOJIM3a

11 KIIACC

Kon
pa3neia

Koanposepsiemoro
3JIeMeHTa

HpOBepﬂeMLIe IJIEMEHTHBI COACPKaAaHUSA

4

SJIEKTPOAMHAMUKA

###PartHH#MATHUTHOE [1O0JIE. D JIEKTPOMATI'HUTHA A

UHAYKLUA

43.1

ITocTostnHEIC MAarHuThbl.

B3aI/IMOIleI\/JICTBI/I€ IIOCTOSTHHBIX MarHuToOB

4.3.2

MaruauTtHoe mosie. BekTop MarHuTHOM
UHAYKIMU. [IpuHOMO — Cyneprno3uuum.
Jlunum marHuTHOM MHAyKuuu. KaptuHa
JIVHUM MarHUTHOM MHAYKIUWA  TOJIS

IIOCTOAHHBIX MarHuTOB

4.3

4.3.3

MarnuTHOe 10Ji€ MPOBOJHUKA C TOKOM.
Kaptuna  auHMN  1oas  JAJMHHOTO
opsAMOro mnpoBOJHHWKA MW 3aMKHYTOTI'O
KOJIBLIEBOTO TIPOBOJHUKA, KaTYIIKH C
tokoM. OnbIT Opcrena. Bzaumopeiicteue

IIPOBOAHHUKOB C TOKOM

4.3.4

Cuna Amnepa, €€ MOYJIb U

HampaBJieHUE

4.3.5

Cuna  JlopeHuma, €€ Moaynb H
HarpasjieHue. JIBukeHue 3apsyKeHHOU
YacTUIbl B OJHOPOJHOM MAarHUTHOM

nosie. Pabota cunel Jlopenna




4.3.6 SIBrieHME NEKTPOMArHUTHOM HHAYKIIUH
4.3.7 [ToTok BekTOpa MarHUTHOM MHIYKIIUH
OJIC WHIYKIIUH. 3akoH
4.3.8
3JIEKTPOMAarHuTHOM nHAyKuuu Papanest
BuxpeBoe anextpuueckoe mnozne. IJC
WHIYKIUA B TPOBOJHUKE, ABMKYIIEMCS
439 IIOCTYNATENBHO B OJTHOPOTHOM
MarHMuTHOM T0JIe
4.3.10 [IpaBusno Jlenma
NHAYKTUBHOCTS. SIBnenune
4.3.11
camonnaykuu. 3/1C camonHykuuu
DHeprusi MarHUTHOTO TOJSI KaTYIIKH C
4.3.12
TOKOM
4.3.13 DNEKTPOMArHUTHOE T10JIe
TexHudeckue yCTpOMCTBA: IIOCTOSHHBIC
MAarHHThI, ANIEKTPOMAarHUTHI,
4.3.14 AJIEKTPOJIBUTATEIb, YCKOpUTEIH
AIIEMEHTApHBIX YaCTHIl, WHIYKIIMOHHAS
TeYb
[Ipaktuueckne  pabotel.  U3ydenwue
MarHuTHOTO TIOJII KAaTYIIKH C TOKOM.
4315 UccnenoBanue A€HCTBUA TMOCTOSHHOTO

Mar"HurTa Ha paMKy C TOKOM.

HccnegoBanue SABJICHUA

SHCKTpOMaFHHTHOfI HUHAYKIIUA

5 KOJIEBAHUA 1 BOJIHBI
##HPartt#MEX AHUYECKUE U DJIEKTPOMAT'HUTHBIE
KOJIEBAHUA
Konebarenbnast cucrema. CBOOOIHBIE
KoJniebanus1. ["apMoHMYecKre KojeOaHusl.
51 511
[lepuon, wacrorta, amrumtyna u (dasa
KojeOaHuit
- [pyXuHHBIH MasiTHUK.

Marematnueckuii MasITHUK




5.1.3

YpaBHEHHE TAPMOHUYECKUX KOJICOAHUH.
Kunematnueckoe W JIMHAMHUYECKOE

OITHCaHKE KO0JIe0aTEILHOrO JBWXKCHUA

5.14

[Ipespamenue SHEPIrUU pu
rapMOHHYECKUX  KosieOaHusix. CBs3b
aMIUTUTYbl  KojeOaHWW  HMCXOIHOM
BEJIMYMHBI C aMIUIUTyJaMu KoJieOaHH

€€ CKOPOCTHU U YCKOPEHHUS

5.15

Konebarenpubiit  kouTyp. CBOOOAHBIC
AIIEKTPOMAarHUTHBIE KoneOaHus B
UCUIBHOM KOJe0aTeIbHOM KOHTYpE.
AHanorus Mexay MEXaHHYeCKUMU |
OJICKTPOMAariMTHbIMHA KOJIEOAHHSIMU.

®opmyina TomcoHna

5.1.6

3aKoH COXpaHEHHsS  DHEpruu B

nacaJlbHOM KoJie0aTeIbHOM KOHTYpC

5.1.7

BrinyxieHHbie MEXaHUYECKUE
kosiebanusa. Pesonanc. PesonHaHcHas
KpHBas. Brinyx1eHHBIE

QJICKTPOMAaruauTHLIC KoJIEOaHHSL.

5.1.8

Ilepemennbii  Toxk. CuHHyCOMAANBHBIN

IIEPEMEHHBIN TOK.

5.1.9

MomHocTb IIEPEMEHHOTO TOKa.
AMIuMTY1HOE " JIEHCTBYIOIIIEE

3HAYCHUC CUJIBI TOKA U HAIIPSAKCHUA

5.1.10

Tpancdopmarop. [IpousBoxactso,
nepenaqya " notpelieHue
JIEKTPUIECKON JHEpruu.
OKOJI0TH4eCcKHe PHUCKHU npu
MIPOU3BOJICTBE 3JIEKTPUUECKON SHEPTUU.
Kynberypa HCIOJIb30BaHUs

3JIEKTPOIHEPTUU B MOBCEHEBHOM KU3HU

5.1.11

TexHuueckue ycTpoicTBa: ceiicmorpad,

BHCKTqueCKI/Iﬁ 3BOHOK, JIMHUHN




aJIeKTpoIiepeaayd

5.1.12

[Ipaktuyeckue pabotel. MccnenoBanue
3aBUCUMOCTH nepuosa MaJIbIX
KojeOaHui TIpy3a Ha HUTH OT JJIMHBI
HUTH U Maccel rpysa. MccnenoBanue
[IEPEMEHHOTO0  TOKa B  LENU U3
IIOCJIEZI0BATEIBHO COECIUHEHHBIX

KOHACHCATOpA, KaTYIIKHU U pE3UCTOPA

5.2

#HPartHH#MEX AHNYECKUE 1 OJIEKTPOMAT'HUTHBIE BOJIHbBI

5.2.1

Mexanudeckue BOJTHBI, yCIIOBUS
pacnpocrpanenus. [lepuon. Ckopoctb
pacrpocTpaHeHusi ¥ JUTMHA  BOJIHBI.

HonepeqHHe " IpOJ0JIbHBIC BOJIHBI

5.2.2

HHt#Par##H# HNHuTtepdepennus u

nudpakiys MEXaHHYECKUX BOJIH

5.2.3

3Byk. Ckopocth 3Byka. ['pomkocTtb

3ByKa. Bricora Tona. TemOp 3ByKa

524

DONEeKTpOMarHuTHHIE BOJIHBI. Y CJIOBHUSA
U3IYYEHUs DJIEKTPOMArHUTHBIX BOJIH.
B3aumnas opuenrauus BektopoB E, B u

UB BHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyyM€

525

CBoiicTBa  DIIEKTPOMArHUTHBIX  BOJIH:
OTpa’KeHHE, npeaoMIIeHueE,
NoJsipu3anus, nudpakius,
UHTEepEpeHIIHs. Ckopoctb

OJICKTPOMArHuTHBIX BOJIH

5.2.6

[MIkana  3JIEKTPOMArHUTHBIX BOJIH.
IIpuMeHeHue >IIEKTPOMarHUTHBIX BOJIH B

TE€XHHUKE U OBITY

5.2.7

[IpuHIMIBI PaIUOCBSA3H U TEIEBUICHUS.
Pagnonokarnmst. DNEeKTPOMArHUTHOE

3arpsA3HCHHUC Opr>K8.IOIJ.[CI>i Cpeabl

5.2.8

TexHnueckue YCTPOWCTBA:

MY3bIKaJIbHBIC HHCTPYMCHTEI,




YIIBTPa3BYKOBAsl TUATHOCTUKA B TEXHUKE
U MeIUIMHEe, pajaap, paguonpuéMHUK,
TeJIeBU30p, aHTeHHa, TenedoH, CBY-

I1I€Yb

5.3

##H#HPariH##OIITUKA

5.3.1

[IpsimonuHeitHOe pacrpocTpaHeHue

CBETa B OJIHOPOJIHOM cpene. JIyd cBeTa

5.3.2

OtpaxkeHune cBeTa. 3aKOHBI OTpa)KEHUS
ceera. [loctpoeHne wm300pakeHMid B

TUIOCKOM 3€pKaJIC

5.3.3

[Ipenomiienne cBeTa. 3aKOHBI MPEIIOMIICHUS
CBeTa. AOCOIIOTHBIN IOKa3areib

MIPEIOMIICHUS

5.34

[onxoe BHYTPEHHEE OTpayKCHUE.
[IpenenpHbIit yroia HOJIHOTO

BHYTPEHHETO OTPAKEHUS

5.3.5

Hucnepcust cBera. CHOXHBIA COCTaB

oenoro ceera. L{Ber

5.3.6

CoOuparonye u pacceuBarolUe JUH3BI.
Tonkas nuH3a. OKyCcHOE pacCTOSAHUE U
ONTUYECKAss CWJIa TOHKOW  JIMH3BI.
[TocTpoenue M300pakeHni B
COOMpAIOIIUX U PACCEUBAIOIIUX JIMH3AX.
®opmysia TOHKON JIMH3bBL. Y BEIUYEHHUE,

JTaBaeMoe JUH30M1

5.3.7

Hpez[enbl NPpUMCHUMOCTHU

F€OMETPUYECKON ONTUKHU

5.3.8

Wnrtepdepeniiuss  cBera. KorepeHTHbIE
WCTOYHUKHA.  YCJIOBUS  HAOMIOJACHUS
MaKCHUMYMOB 51 MUHHUMYMOB B
WHTEPPEPESHITMOHHON KapTHHE OT JBYX

CI/IH(paSHBIX KOTCPCHTHBIX HCTOYHUKOB

5.3.9

Hudpakuus cBeta. JudpakuuoHHas

perméTka. Ycnosue HaOTIOICHUS




TJIaBHBIX MAKCHMYMOB IIpU TMAaACHUHN

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPAKIMOHHYIO PEHIETKY

5.3.10 [Tonspusanus ceera
TexHuueckue yCTpOHCTBa: OYKH, JyIa,
¢doToanmapar, TPOSKIMOHHBIN armapar,
53.11 MHKPOCKOII,  TEJIECKOIl,  BOJOKOHHAs
ONTHKA, JAU(PpPAKIMOHHAS  peméTKa,
TIOJISIPOU T
[Ipaktnueckue pabotel. M3mepeHue
TOoKa3aTes MPEJIOMJIICHUS.
5.3.12

HccnenoBanue CBOMCTB M300paKeHUN B

nuH3ax. Habmonenue aucnepcun cBera

BJIEMEHTHI CTIIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panuipl NPUMEHUMOCTH KJIACCUYECKOU
MEXaHUKH. [TocTynatet TEOPUHU
OTHOCHUTEIIBHOCTHU: MHBApUAHTHOCTb
MOAYJIA CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIMI OTHOCUTEILHOCTH DUHIITEHHA

6.2

OTHOCUTENBHOCTh OAHOBPEMCHHOCTHU.
3aMeI[J'IeHI/Ie BPpEMCHHU U COKpAIICHUC

JJIMHBI

6.3

DHeprus W UMIYIBC  CBOOOTHOM

HJaCTUIIbI

6.4

CBs13p Macchl ¢ 3HEpPrUend U UMIYIbCOM
CBOOOJHON 4YacTUIBl. DHEPrusi MOKOs

CBOOOIHOI YaCTHUIIBI

KBAHTOBAS ®U3UKA

7.1

#i#HPar###JIEMEHTBI KBAHTOBOM OITTUKU

711

®otonsl. dopmyna I[lnanka cBs3u
sHepruu (GOTOHA C €ro YacToTOM.

DHeprus U UMMyibC GpoToHa

7.1.2

OTKpBITI/Ie n HCCICIOBAaHUC

¢dotorddexra. Onbitel A.I'. CTonerosa.




3akonHbI pororddhexra

7.1.3

YpaBHeHue DHHIITERHA hilag:|

dboroaddekra. «KpacHas  rpaHuLIAa»

dororddekra

7.1.4

Hasnenue ceera. OnwiTel [1.H. JIeOenena

7.15

XUMHYECKOE IEHCTBUE CBETA

7.1.6

TexHuueckue YCTPOMCTBA:
(dboTtosmeMeHT, (HOTOAATUMK, COTHEUHAS

Oarapesi, CBETOAHMO.T

7.2

CT

POEHUE ATOMA

721

Monenb atoma Tomcona. OTBITEL
Pesepdopna no uccienoBanuo
cTpoeHus aroma. [inanerapHas Mojenb

aToMa

71.2.2

[Tocrynater  bopa.  U3nyuenue u
noryonieHue (OTOHOB NPU IEpexoje
aToMa C OJHOIO YPOBHS DSHEPIrMM Ha
npyroii.  Bunel  cnektpoB.  Choektp

ypOBHCfI OHCPIrur aToMa BOJA0poda

7.2.3

BonHosrle cBoiicTBa yactull. BoiHEBI Ie
Bbpoiiss. KopnyckynsipHO-BOJIHOBO#M
nyanu3M. Jludpakius SIeKTpOHOB Ha

KpHUCTaJIax

724

CnoHrtaHHOE u BBIHYKJICHHOE
W3JIy4YeHHE. YCTPOWCTBO W MPHUHLMI

paboThI nazepa

7.2.5

TexHuueckue YCTPOMCTBA:
CHEKTpaNbHBIM aHanmu3 (CHEKTPOCKOM),

J1a3ep, KBAaHTOBBIA KOMIIBIOTEP

7.2.6

[IpakTunueckue pabotsl. HaOmronenue

JIMHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Mertoasl HaOMIOAEHUS W PETUCTPAIUU

QJICMCHTAPHBIX YaCTUIL]




7.3.2

OTKpBITHE PaTUOAKTUBHOCTH. OIMBITHI
Pesepdopna mo ompeneneHuio cocraBa
pannoakTUBHOrO wu3nydeHus. CBolicTBa
anb(ha-, Oera-, raMMma-u3IydcHUs.
BnusiHue paguoakTUBHOCTH Ha JKUBBIC

OpraHu3Mbl

7.3.3

OTkppITHE  TIPOTOHA W HEUTpOHA.
Hyxnonnas monens siapa ['eiizenOepra —
HBanenko. 3apsia sapa. MaccoBoe 4ucio

sapa. M3oTonsl

7.3.4

Annda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIA  Oerta-pacman. ['amma-
U3JIyuyeHHe. 3aKOH  PaJMOaKTHBHOIO

paciiaaa

7.3.5

OHeprus CBSI3U HYKJIOHOB B  sIJIpe.

SAnepusie cunbl. Jledekt Macce aapa

7.3.6

SAnepuble peakuuu. JlelleHHE W CUHTE3

sep

7.3.7

Snepubiii  peaktop.  TepmosiaepHbIit
cuHte3. IlpoGneMbl U mNEpPCHEKTUBBHI
SJIEPHOM DHEPreTUKU. OKOJOTHYECKUE

ACIICKThI SII[CpHOI\/JI SHEPIrCTUKHA

7.3.8

OnemeHTapHble  4acTulbl.  OTKpbITHE
IIO3UTPOHA. @yH/1aMEHTAJIbHbIE

B3aHMOJCHCTBUA

7.3.9

TexHudeckue yCcTpOMCTBa: JO3UMETP,
Kamepa BuibcoHa, sAIEpHBIA peakTop,

aTomMHas bomOa

7.3.10

IIpakTnueckue pabotsl. MccnenoBanue

TPCKOB HacCTHIL (HO T'OTOBBIM

¢dotorpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3nnoro Heba. Co3Be3ausi, sipKue

3Bé3}IBI, IIJIaHETHI, nux BHUINUMOC




IBIKEHHUE

8.2

Comnueunass cucremMa. l[lmaHeTsl 3eMHOI
rpynnbl.  [[MaHEeThI-TUTaHTBI W UX
CHYTHI/IKI/I, KapJII/IKOBLIC IIJIAHCTHI.

Mauslie Tena CoTHEUHOM CUCTEMEI

8.3

Coname, d¢orochepa u armocdepa.

ConHeyHass aKTUBHOCTh

8.4

Ucrounuk sneprun ColiHIa U 3BE3]T

8.5

3BE31bl, UX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBeTUMOCTb, PaJIyC, TeMIIepaTypa,
ux B3aMOCBSI3b. Hunarpamma
«CHEKTpaNbHBI KJIacC — CBETUMOCTDBY.
3BE3/1bl IJIABHOW I10OCJIEI0BATEILHOCTH.
3aBUCUMOCTb «Macca — CBETUMOCTbY» JJIs

3BE3/] TIIaBHOM IOCICA0OBATEILHOCTH

8.6

##H#Par###BuyTpeHHee CTpoeHHE 3BE3L.
CoBpemeHHbIE IIPe/ICTaBIIECHUS 0
MIPOUCXOXKIEHNU U 3Botouuu ConHua u

3B€3]1. DTAIbI )KU3HU 3BE3]T

8.7

Mneunsiii Ilyte — Hama ['amakTuka.
CnupanbHasgs  crpykrypa [amaktukw,
pacnpeneneHue 3BE3N, Ta3a W IIBUIN.
Ilonoxxenne u gBwxkenne CoiHua B
lanaktuke. Ilnockas u chepuueckas

noAcucTeMsl I ajJakTuKU

8.8

Tunel rTamakTUK. PaguoranakTuku U
KBazapbl. UEpHble nBIpBI B AApax

TaJIaKTHUK

8.9

Bcenennas. Pacmmpenue BceneHHOM.
3akon Xa061a. PaszOeranue ramakTHK.
Bospact u paguyc Bcenennoit, teopus
bosbmioro B3peiBa. Mogenb «ropsiueit

Bcenennoi». PenukroBoe n3inyuenue

8.10

MacmtabHast  ctpyktypa BcenenHoil.




MeraranakTuka. Hepeménnnie

poOIEeMBI aCTPOHOMUU




YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka, 10 kmace/ Msikumes I'.41., Byxosues b.b., Corckuit H.H. non
penakmueit [TapdpentreBoii H.A., AkiinonepHoe obmectBo «M31aTeabcTBO
«ITpocsenienue»

» ®usuka, 11 kmacc/ Makumes I'.J1., byxosues b.b., Yapyrua B.M. non
penaknueii [TapdenteeBoit H.A., AknmonepHoe o6mecTBo «3marenscTBo

«ITpocBenieHue»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

HU®POBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

Poccuiickas snexkrponnas mkosa (POII)



