


MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1mo ¢Qusuke 0a30BOro ypoBHSI Ha YPOBHE CpEIHEro OOIIero
oOpa3oBaHMs pa3paboTaHa Ha OCHOBE IMOJIOKEHHH M TpeOOBaHUI K pe3yibTaTam
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOUM MporpaMmsbl, npencraBieHHbIX B OI'OC
COQO, a Taxke c¢ yuéroMm denepaibHON paboyeil MmporpaMMbl BOCIHUTAHHS H
KOHLIETIIIUUA TIpenoiaBaHusi yuyeoHoro npeamera «duszmka» B o0Opa3zoBaTeIbHBIX
OpTraHu3aIUAX Poccuiickoiu denepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBaTeabHbIE MPOTPAMMBI.

CopepxaHue mnporpaMMmbl 1O (U3MKE HaAMpaBieHO Ha (HOPMUPOBAHHE
€CTECTBEHHO-HAYYHOW KapTuHBI Mupa oOydarommxcs 10-11 kiaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESTEIIbHOCTHOIO
noaxojaa. Ilporpamma no ¢usuke coorBeTcTBYeT TpeboBanusim ®I'OC COO k
IJIAHUPYEMBIM JIMYHOCTHBIM, MPEAMETHBIM M METalpeIMETHBIM pe3yJibTaTaM
OOy4eHHMs, & TAKXKE YYHUTHIBAET HEOOXOAMMOCTb pEATM3alMN MEXIPEIMETHBIX
CBs3€H (PUBMKM C €CTECTBEHHO-HAyYHBIMU Y4e€OHBIMH TMpeaMeramMu. B Hel
OTIPENIENSAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEero
o0Opa3oBaHusl, TUIAHUPYEMbIE PE3yJIbTaThl OCBOCHUSI Kypca (PU3HUKU: JIUYHOCTHBIE,
MeTanpeIMEeTHbIC, MPeIMETHBIC (Ha 0230BOM YPOBHE).

[Iporpamma no Gpu3rKe BKIIOYALT:

e INIAHUPYEMbIC PE3YIbTaThl OCBOCHUS Kypca (U3UKU Ha 0a30BOM YpOBHE, B

TOM YHCJIE TIPEIMETHBIC PE3YJIbTATHI M0 T0JIaM 00yUYEHUS;

e CcOJIepKaHue yueoHoro npeamera « Ou3nka» mo rojgaM 00ydeHuUsl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAX MPHUPOJbI, BHICTyNas B
KauecTBe y4eOHOro MpeaMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHWM 00 okpykaromiem mupe. [IkoapHBIN Kype GU3NKN — cHCTEeMOOOpa3yomui
JUISl €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, TOCKOJIbKY (PU3MYECKHE 3aKOHbI
JeKaT B OCHOBE TIPOIIECCOB W SIBJICHUHM, HM3y4aeMbIX XHUMHEH, OHOJIOTHEH,
¢dbuznyeckoit reorpadueir u actpoHomueid. Hcmonb3oBaHME UM AKTHMBHOE
npuMeHeHne (U3MYECKUX 3HAHUW  OMpeNeNseT XapakTep W pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHH B cdepe DSHEPreTHKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IMOJIy4YeHHUs! HOBBIX MAaTe€pUajloB C 3aJaHHBIMU CBOMCTBAMU M IPYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (POpMUpOBaHME €CTECTBEHHO-
HAyYHOW KapTUHBI MHUpa OOydJarommuxcs, B (OPMUPOBAHHE YMEHUN TPUMEHSTH
HAyYHBIA METO]I O3HAHUS MPY BHITIOJIHEHUN UMHU YI€OHBIX UCCIIEIOBaHUH.

B ocHOBy kypca ¢usmku Uit ypOBHS CpeaHero ooOmero o0pa3oBaHHs
MOJIOKEH PAI HWIEH, KOTOpPhIE MOXKHO paccMaTpuBaTh KaK IPUHIMUIBI €r0
MTOCTPOCHMUS.



Hoes yenocmnocmu. B COOTBETCTBUM C HEW KypC SIBISIETCS JIOTMYECKU
3aBEpIIEHHBIM, OH COJAEPIKUT MaTepuajl U3 BCEX pa3lesioB (GU3MKH, BKIIOUYAET KaK
BOMPOCHI KJIACCUYECKOMN, TaK U COBPEMEHHOMN (PU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE MPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTCPHUH, BEIIECTBE H
noJIe.

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKku ¢ pa3BuUTHEM OOIIEeCTBa, a TakkKe C MHPOBO33PEHUECKUMHU,
HPABCTBEHHBIMU U SKOJIOTMYECKUMHU MPOOIEMaMH.

Hoess npuxnaowoii  nanpasnennocmu. Kypc ¢dusuku mpeamnosiaraert
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C Pa3BUTHEM TEXHUKH U TEXHOJIOTHH, a Takke O00CYXKIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (PU3UUECKUE TeopuH ((POpMHUpPOBAHUE MPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX IMPEACTABICHHUSIX O MPUPOAE, TpaHULIAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHUS ECTECTBEHHO-HAYyYHBIX SBJICHUN U
MIPOIIECCOB).

CHUCTEeMHO-ACATETLHOCTHBIN MOAX0J] B Kypce (PU3MKU peau3yeTcsl Mpexe
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX PadoT,
KOTOpbIE B mporpamme no ¢usuke oObeIUHEHBI B OOIIUA CIHCOK YUCHHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa MCXOMs U3 OCOOCHHOCTEW TUJIAaHUPOBAHMS W
ocHamieHuss kaOmHera Qusmku. Ilpm d3TOoM  oOecmeunBaeTCss  OBJIAJCHUC
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICTOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3amad. [Ipu 3TOM [ pacyE€THBIX 3a7a4 MPUOPUTETOM SIBIISIFOTCS 3a/1aud C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK W WHTETPUPYS 3HAHUS U3
pa3HbBIX pa3nesnoB. /[ KauyeCcTBEHHBIX 3a/1ad MPHOPUTETOM SIBJISTFOTCS 3a/IaHUs HA
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENUd Mg CUTyallMd MpakTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBuum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOOecledeHno y4eOHOTro mporecca 0a30BbI ypOBeHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
peAMETHOro KaOuHeTa (U3HKUA WIA B YCJIOBHUSIX MHTETPUPOBAHHOIO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HE0O0X0oMMOe J1abopaTopHOEe O0O0OpYyAOBaHWE [JIS BBHITIOJTHEHUS 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, MX TEXHUYECKUX TMPUMEHEHHI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMHpyeTCs B BUIE TEMAaTHYECKHX KOMIUIEKTOB W OOCCIICUMBACTCS B pacuére
OJTHOTO KOMIUIEKTa Ha JBYX OOydJammmxcsa. TemMaTHYecKne KOMILICKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITh IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(MPOBBIX NMPHUOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ IU(PPOBBIX TaOOPATOPHUH.

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

e popMupoBaHuEe HHTEpECa M CTPEMIICHHS OOYYalOIIMUXCS K HAydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

e Pa3BUTHUE TIPEJICTABICHUN O HAYYHOM METOC IMO3HAHUSA M (POPMHUPOBAHUE
MCCJICIOBATEILCKOTO OTHOIICHUS K OKPYKAIOIUM SBIICHUSIM;

o hopMHUpOBaHUE HAYIHOTO MUPOBO33PEHUS KaK pe3ysbTaTa U3YYCHHUS OCHOB
CTpOEHUS MaTepuu U (PyHIaMEHTAIbHBIX 3aKOHOB (DM3HKU;

e popMUpOBaHWE YMEHUW OOBSICHATH SIBJICHUS C  HMCIOJb30BaHUEM
bU3NYeCKUX 3HAHUH M HAYYHBIX JOKA3aTeIbCTB;

e popMUpOBaHUE TMPEACTABICHUN O poiM (UBUKU JUIsl PA3BUTUS JPYTUX
€CTECTBEHHBIX HAyK, TEXHUKU U TEXHOJIOTHH.

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

mpoliiecce n3ydeHus Kypca GU3NKA Ha YPOBHE CPETHETO O0Iero oOpa30BaHUS:



e IpUOOpETEHHE CUCTEMBI 3HAaHUI 00 00IMMX (PU3NUECKUX 3aKOHOMEPHOCTSIX,
3aKOHAaX, TEOpHSIX, BKIIOYAs MEXaHUKY, MOJEKYISPHYIO (U3HKY,
AJIEKTPOIMHAMUKY, KBAHTOBYIO (DU3UKY H 3JI€MEHTHI aCTPOPHU3UKU;

e popMUpOBaHHE YMEHUW TNPUMEHITH TEOPETUUECKHE 3HAHUS IS
OOBbsICHEHUS (PU3MYECKUX SBICHUUW B MPUPOAEC U IS NPUHATHUA
IIPAKTUYECKUX PELICHUM B IIOBCEAHEBHOM KU3HU;

¢ OCBOCHHE CIOCOOOB pEHIeHUs pPa3jIu4HbIX 3aJad C SBHO 3aJJaHHOM
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3faHue pu3NUecKo MOJEINH, aJIeKBAaTHON YCIOBUSIM 3a]1a4H;

e IOHUMaHHE (PU3NYECKMX OCHOB U MPHUHIMIIOB JCHCTBUS TEXHUYECKHX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOLIECCOB, UX BIUSAHHS HA OKPYKAIOIIYIO
cpeny;

* OBJIAJICHUE METOJaMH CaMOCTOSITEJIBHOTO IUIAHUPOBAaHHS M IPOBEACHUS
(¢u3NYECKUX SKCIEPUMEHTOB, aHaIW3a M HWHTEpPHpeTauud HH(pOpMaluu,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJsIbTaTa;

e CO3/IaHUE YCIIOBHM [JIsl pa3BUTUS YMEHUH NPOEKTHO-HUCCIEA0BATEIbCKOM,
TBOPYECKOU JIEATENBHOCTH.

Ha wusydenne ¢usuku (6a30BbII ypOBEHb) Ha YPOBHE CPEIHETO OOIIETO
oOpazoBanus orBoauTcs 136 yacos: B 10 kiacce — 68 yacos (2 4aca B HEZel0), B
11 xmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraemplii B mporpamMMe 1O (QU3MKE TMepedeHb JIabOpaTOPHBIX H
OPAKTUUECKUX paboOT SBISIETCA PEKOMEHJOBAHHBIM, YUWTENb JEJaeT BBIOOP
IPOBEJCHUS J1a0OpAaTOPHBIX PAOOT M ONBITOB C YYETOM HWHAMBHIYaJbHBIX
0COOEHHOCTEM 00yUarOIIUXCSl.



COAEPXAHUE OBYUYEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®duszuka — Hayka o mpupoje. HaydHbie METOIbl MO3HAHUS OKPYKAIOIIETO
Mupa. Ponb 53KcnepuMeHTa W TEOPUU B MPOILECCE TO3HAHUS MPUPOIBIL.
DKCIIEpUMEHT B (hU3HUKE.

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnuecKkue 3aKOHbI U TEOPUHU. [ paHUIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

Pons u mecto du3uku B GOPMUPOBAHUU COBPEMEHHON HAYyYHOH KapTHHBI
MHPA, B TPAKTUUECKON JEATEIbHOCTH JIFOJCH.

Jlemoncmpayuu

AHasioroBble W IU(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemerienre, CKOpOCTh (CpeaHss] CKOPOCTb, MTHOBEHHAasi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CloxeHue nepeMenieHnil U CJI0KEHUE CKOPOCTEH.

PaBHOMEpHOE M PaBHOYCKOPEHHOE MPSMOJIMHEWHOE ABMXKeHUe. ['paduku
3aBUCUMOCTH KOOPJIMHAT, CKOPOCTH, YCKOPEHHsS, MyTH U MepeMelIcHus
MaTepUaibHOM TOYKHU OT BPEMEHH.

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuueitHoe  nBwxeHWe. [[BukeHWE  MarepualibHOM TOYKHA 1O
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. [{eHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JBH>KCHUE CHAPSIOB, LICTTHBIE U PEMEHHBIE TTEpeayn.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€TA, WLIKOCTPAIUMS KUHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue ABUKEHUN C UCTIOIb30BAHUEM MPOCTHIX MEXaHU3MOB.

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

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



N3mepeHue yckopeHusi CBOOOHOTO MaJICHHUS.

Hanpagiienne cKopocTy Ipu ABHKEHUH 1O OKPYKHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS 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

[Ipuanun  otHocutenbHOCTM  ['ammnes.  IlepBeid  3akoH  HproToHA.
HNuepruanbHble CUCTEMBI OTCUETA.

Macca tena. Cuna. IIpunnun cynepnosunuu cuil. Bropoi 3akoH Herotona
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

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

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

Tpenue. Bunsl Tpenus (mokosi, ckoyibxkenus, kadeHus). Cuna tpenus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE U BpaliaTeIbHOE JIBIXKEHUE a0COIIOTHO TBEPOTO Tea.

MOMEHT CHJIBI OTHOCUTEIIBHO OCH BpaueHus. llnedo cumbl. YcnoBus
paBHOBECHUSA TBEPAOIO TeA.

TexHn4eckrue yCTpOWCTBA M MNPAKTUYECKOE MPUMEHECHHUE: MOAIIUITHUKH,
JIBUKEHHNE UCKYCCTBEHHBIX CITYTHUKOB.

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIINX TEIL.

Bropoii 3akoH HeroToHa.

N3mepenue cuil.

CnoxeHue CHlL.

3aBUCHUMOCTH CHJIBI YIIPYTOCTH OT JiehopmaIiuu.

HesecomocTe. Bec Tena npu yCKOpeHHOM MTOAbEME U TIAJICHUN.

CpaBHEHUE CUJT TPEHUS MTOKOSI, KAYEHUS U CKOJIBKEHUS.

Y cioBus paBHOBECHUs TBEPAOTO Tela. Buibl paBHOBECHS.

Yuenuueckuii sxcnepumenm, nabopamopnulie pabomoi

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3axonvl coxpaneHus 6 mexaHuKe

NMnynbc MaTtepualibHOW TOYKU (Tena), CUCTEMbl MAaTEpUANIbHBIX TOYEK.
NMnynbe cuiibl U1 U3MEHEHHE HUMITyJIbCa Tejla. 3aKOH COXPAHEHUs HMITYJIbCA.
PeakTrBHOE IBUXEHUE.

PabGora cuibl. MOIIIHOCTE CHIIBI.

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

[TorennumanbHas DHEPTHU. [TorenumanbHas DHEPIUsA YIIPYro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHunanbHble W HENOTEHUHUANbHbIe  CWiIbl.  CBs3b  pabOTHI
HEMOTEHIHAIBHBIX CHUJI C W3MEHEHHUEM MEXAHWYECKOW SHEPTrUM CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

TexHn4eckrue yCTpOWCTBA U IMPAKTUUYECKOE NPUMEHEHHE: BOIAOMET, KOIED,
MPYKUHHBIN MUCTOJIET, IBUKEHUE PAKET.

Jlemoncmpayuu

3aKOH COXpaHEHUs UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexon MOTEHIMATLHOM 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 PACTSKEHUSI PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBuwxkeHue. duddysus. Xapaktep ABUKEHUS WU
B3aMOJECUCTBUS 4YacTUL[ BelleCcTBA. MoJaenu CTpPOEHUs Tra30B, XKUJIKOCTEU U
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temrmeparypa u €€ uamepenue. lllkana temmneparyp
Lenbcus.



Mopgens  uneanbHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYISPHO-
KHHETHYECKOW TEOPHH HACAITBHOTO raza. AOCONIOTHAs TeMIlepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akoHbl. YpaBHeHue Menneneea—Kiamnelipona.
3akoH JlanpToHa. M30mponeccsl B UACATBHOM ra3e ¢ MOCTOSHHBIM KOJIMYECTBOM
BemecTBa. ['paduueckoe TpencTaBlIeHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOWCTBA M TMPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

OneIThl, AOKa3bIBAIOIINE TUCKPETHOE CTPOEHHE BellecTBa, (ororpaduu
MOJIEKYJI OPTaHUYECKUX COCTUHECHUI.

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYIISIPHOTO
B3aMOJIEUCTBHS.

Mogenb, HILTIOCTPUPYIOIIas IPUPOY AABJICHUS ra3a Ha CTEHKH COCY/Ia.

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
H30IPOIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OrnpeneneHue Macchbl BO3AyXa B KJIACCHOM KOMHATE HAa OCHOBE M3MEPEHUU
00BEMa KOMHATHI, IaBJICHUS U TEMITEpaTyphl BO3yXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpeHHsAS 3HEpPruss TEPMOIMHAMHYECKOU
CUCTEMBI U cTIOcO0bI €€ n3meHeHus. KonmmuecTBo TemioTel U paboTa. BHyTpeHHs s
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuionepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoM mporecce. [lepBblii 3aKOH TEPMOIMHAMUKH.
[Ipumenenne mepBOTO 3aKOHA TEPMOJMHAMHUKHU K u3ompoiieccaMm. ['paduaeckas
MHTEpHpeTanus padoThl rasa.

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

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MamuHax. KoadduimerT moae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuueckue yCTpOHMCTBA M MPAKTUYECKOE MPUMEHEHUE: JBUTaTElb
BHYTPEHHETO CrOpaHusi, OBITOBOM XOJIOAMIBHHUK, KOHAUIIMOHED.

Jlemoncmpayuu

W3meHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBUIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3MeHeHne BHyTpEHHEN SHEPIruu (TeMIlepaTypbl) Teaa IpH TeIionepeaye.

OnpiT Mo anuabaTHOMY pacIIMPEHUI0 BO3Ayxa (OMBIT C BO3AYIIHBIM
OTHHUBOM).

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Acpecamnuvie cocmoanun eewjecmea. Dazoswvie nepexoont

[TapooOpa3zoBanue u koHjeHcarus. Vcnapenue u kuneHue. AOCOMIOTHAS U
OTHOCHUTEJIbHASL BJIAXKHOCTh BO3Ayxa. HacwllieHHBIM map. YjaenbHas TemioTa
napooOpazoBaHus. 3aBUCUMOCTb TEMIIEPATYPhI KUTICHUS OT JIaBJICHUSI.

TBépnoe Teno. Kpucramnmmueckue u amopdubie Tena. AHU30TPOIUS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KATIOPUMETP, TEXHOJIOTUHU MOJTYUYEHUS! COBPEMEHHBIX MaTEpUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUST KPUCTALTMYECKOTO BEIleCTBRA.

JleMoHCTpaLus KpUCTalIOB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHUKH, OUAIEKTPUKUA M TOJYIPOBOJHUKH. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnose. Hampsxk€HHOCTh 3ieKTpuyeckoro mnois. IIpuHoun



CYyNEPHO3ULINU ANEKTPUUYECKUX Tosei. JIMHUM HanpsKEHHOCTU SJIEKTPUYECKOTrO
TOJISL.

PaGora cumnm  snektpocrarmueckoro  mojsa.  [lotenmman.  Pa3HocTh
NOTEHUHUAIOB. [IpOBOOHMKM M AUANEKTPUKU B IJIEKTPOCTATUYECKOM TOJIE.
Jusnextpuyeckasi MPOHUIIAEMOCTb.

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOH/JICHCATOp, KOMMMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoieiicTBUE HaIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B 3JIEKTPOCTATUYECKOM TOJIE.

3aBUCHUMOCTh  JJIEKTPOEMKOCTH IUIOCKOIO KOHAEHCAatopa OT IUIOIIaAH
IJIACTHH, PACCTOSHUSI MEXAY HUMU U JUAJIEKTPUUYECKOU MPOHULIAEMOCTH.

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

ONEeKTPUYECKU TOK. YCIOBHUS CYIIECTBOBAHUS DJIIEKTPUYECKOrO TOKAa.
Nctounuku Toka. Cuina toka. [IoCTOSIHHBIN TOK.

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

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

PaGora oanektpuyeckoro 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  TBEPJBIX  METAUIOB.  3aBUCUMOCTH
COTNPOTUBJICHUSI METAJIJIOB OT TeMmIiepaTypbl. CBEpXIpPOBOIUMOCTb.

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u npuMecHast MIPOBOJAUMOCTh
noJrynpoBogHUKOB. CBoicTBa P—N-niepexoaa. [lomynmpoBoHUKOBBIE TPUOOPHI.

DONeKTpUYeCKUid TOK B pacTBOpax M paciuiaBax  AJIEKTPOJIUTOB.
DIIEKTPOJIUTUYECKAS JUCCOUUALIMS. DIEKTPOIIU3.



OnekTpudeckuii TOK B razax. CamMOCTOSITEIbHBIA W HECAMOCTOSITEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJIbTMETpP, PEOCTaT, HCTOYHHKUA TOKA, JJIEKTPOHArpeBaTelIbHbIE MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMUCTOPHI U (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIHN TNO/I, TaTbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COIIPOTHUBIICHHSI LUJIUHAPUYECKUX IPOBOJHUKOB OT JUIMHBI,
IUIOIIAH TONIEPEYHOr0 CEUYEHUs U MaTepHraa.

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

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

3aBUCUMOCTB COIPOTUBJIEHUS METAJVIOB OT TEMIIEPATYPBI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomul

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

N3mepenne 3JIeKTpOABMKYILEH CHIIbI UCTOYHHUKA TOKA U €r0 BHYTPEHHETO
CONMPOTHUBJICHUS.

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

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 WU3YYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusl, HAOIIOEHUE, SKCIIEPUMEHT, MOJEIUPOBAHUE, MOJIEIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napabona, runep0oiia, ux rpauku U CBOMCTBA, TPUTOHOMETPUUECKUE (DYHKIIMU:
CHUHYC, KOCHHYC, TAHI'€HC, KOTAaHT'€HC, OCHOBHOE TPUTOHOMETPUUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMH Ha OCU KOOPJIMHAT, CIIOKEHUE BEKTOPOB.

buonocusn: mexanmdyeckoe ABMIKEHHUE B KUBOU mpupoje, auddysus, ocMoc,
TEIMJI000MEH KMBBIX OPraHU3MOB (BUBI TEIUIONEPEIayy, TEIIOBOE PABHOBECHE),
AIIEKTPUYECKUE SIBJIEHUS B KUBOM IPUPOJIE.

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



ra3oB, JJIEKTPHUYECKHE CBOWMCTBA METAJJIOB, JJIEKTPOJUTHYECKAs IUCCOLMALMA,
rajJbBaHUKA.

I'eoepaghus: BIaxXHOCTH BO3/lyXa, BETPHI, 0apOMETp, TEPMOMETP.

Texnonoeus.: npeoOpa3oBaHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4€T TpEHUS B TEXHUKE, MOJAIIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAaHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKasl 3alllMTa, 3a3eMJICHUE 3JEKTPONpUOOpPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3aumonelcTBHE€  ITOCTOSHHBIX ~ MAarHUTOB.
MarnntHoe mone. Bexkrop marHuTHOM wuHAYKUOWMH. [IpyHIMND cyneprno3unuu
MAarHuTHBIX MOJIeW. JINHMM MarHUTHOM MHAYyKIUW. KapTuHa NMHUNA MarHUTHON
WHYKIWH TO0JI MOCTOSHHBIX MarHUTOB.

MarnutHoe 10JIe TPOBOJHMKA C TOKOM. KapTWHa JMHUN WHIYKIUA
MAarHuTHOIO TOJIS JUIMHHOTO IIPSAMOIO NPOBOJHHUKA M 3aMKHYTOI'O KOJIBLIEBOTO
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cuiia Amnepa, €€ MOIyJIb U HallpaBJICHUE.

Cuna Jlopenua, e€ MoayJib U HampaBJiieHUE. J[BrokKeHUE 3apsiHKEHHOM YacTUIIbI
B OJTHOPOJTHOM MarHUTHOM mnoJie. PaboTa cuisl JlopeHna.

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJIEKTPOJABMXKYILIAs Cula HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILLEMCS TOCTYNATENBHO B OTHOPOJHOM MarHuTHOM IIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

TexHuyeckue yCTpOHMCTBA M NPAKTUYECKOE NPUMEHEHUE: TOCTOSHHBIE
MAarHuThl, 3JEKTPOMArHWTHI, JJIEKTPOABUTATENb, YCKOPUTENIN DJIEMEHTApHBIX
YaCTHUILl, MHAYKIIUOHHAS 1€Yb.



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO ITyYKa MarHUTHBIM IOJIEM.

JIMHUY MHAYKIIMY MarHATHOT'O IOJIA.

B3aumopeiicTBue AByX IPOBOJHUKOB C TOKOM.

Cuna Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBneHue IIEKTPOMAarHUTHOW HHYKIUU.

[IpaBuno Jlenua.

3aBUCUMOCTD 3JIEKTPOABMKYIIEH CHIIBI MHAYKIIMM OT CKOPOCTH WU3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yuenuueckuii sxcnepumenm, nabopamopmuvie pabomul

M3y4yeHne MarHuTHOTO IOJISl KaTyIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenrHast  cuctema. CBoOOAHBIE  MEXAHUYECKHE  KOJIEOAHUS.
["apmonnyeckue konebanus. [lepumona, wacrora, amrumryga u ($aza KoyeOaHUU.
[IpyVHHBIN MassTHUK. MaremMaTU4eCKU MasTHUK. YPAaBHEHHE TapMOHHUYECKHUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

KonebarenbHbiit kKOHTYp. CBOOOJHBIE AJIEKTPOMArHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHBIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpeacraBnenue o 3aryxaroumx KoyieOaHUsAX. BbIHYKEHHbIE MEXaHUYECKUE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

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

TexHuyeckue yCTpOWCTBAa M IPAKTUYECKOE INPHUMEHEHHUE: DIICKTPUYECKHUU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

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



HaOnronenue 3aryxarommx KojieOaHui.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuuiorpaMMbl (3aBUCUMOCTH CHJIBI TOKA U HANIPSDKEHHS] OT BPEMEHM) IS
AJIEKTPOMArHUTHBIX KOJICOAHU.

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOPA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH NEPHOJA MajbIX KOJIeOaHUM I'py3a HA HUTU 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, yCIOBUS pacnpocTpaneHus. Ilepuon. CkopocTb
pacnpocTpaHeHusT W JUIMHA BOJIHBL. llomepeuHble W TPOJOJIBHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUSI U3ITyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumuas opuentanus BektopoB E, B, V B anexkrpomarautHoi BoiHe. CBOMCTBa
3JIEKTPOMArHUTHBIX BOJIH: OTpaX€HHUE, MPEIOMIICHUE, Moysgpu3anus, Tudpakuus,
uHTepdepennus. CKOpocTb 37€KTPOMAarHUTHBIX BOJIH.

[IIkana 3IeKTPOMarHUTHBIX BOJIH. [IprMeHEHHE 3JIEKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[IpyHIMTBI paguOCBs3U U TeNeBUACHUA. Pannonokanus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHHUYecKue yCTpPOMCTBA M MNPAKTUUYECKOE NPHUMEHEHHE: MY3bIKaJbHBIE
WHCTPYMEHTHI, YJIbTPa3BYKOBasl JIMarHOCTHKAa B TEXHMKE M MEIUIIMHE, pajaap,
paguonpuéMHUK, TEJIEBU30p, aHTeHHA, TesnedoH, CBY-neusb.

Jlemoncmpayuu

OOpazoBaHue 1 pacpOCTPaHEHUE MOMEPEYHBIX U MPOJIOJIbHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue untepdepenunu u audpakiuy MEXaHUYECKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

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



HccnmenoBanue  CBOMCTB — DJIEKTPOMArHUTHBIX — BOJIH: OTpaXkeHue,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuka

['eomeTpuueckass ontuka. I[IpsMonuHElHOE pacnpoCTpaHEHUE 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. [IpenenpHbli yroa IMOJHOTO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas Cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHHil B
coOuparolux U paccerBaromux JuH3ax. Gopmyna TOHKOW JMH3BI. YBelIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

BonnoBas ontuka. Wutepdepenuusi cBeta. KorepeHTHblE HCTOYHUKH.
YcnoBusi HaOMOIEHUS MAaKCUMyMOB M MHUHMMYMOB B HWHTEphEpEHIIMOHHON
KapTUHE OT IBYX CUH(A3HBIX KOTEPEHTHBIX UCTOUYHUKOB.

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpOWCTBa M MPAKTHUYECKOE TMPUMEHEHUE: OYKH, JIyIa,
dboToanmapaT, MPOCKIMOHHBIA amnmapaT, MHUKPOCKON, TEJIECKOI, BOJIOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

[IpsiMONUMHEIHOE paclpOCTpaHEHUE, OTPAKEHHE M MPEJIOMIICHUE CBETA.
OnTuyeckue mpuodOpHI.

[TonHOE BHYyTpeHHEE OTpakeHre. Mojiesib CBETOBOA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Moaenn MUKpPOCKOITA, TEJIECKOIIA.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TomydyeHnne cnekTpa ¢ MOMOIIBIO MPU3MBL.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamopusie padbonul



W3mepenne nokasaress NpeoMIIEHUs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH
['panunbl  MPUMEHUMOCTHM  KJIACCMYeCKoM  MexaHuku.  [locTynarsl
CHEIUAIbHOW TEOPUM OTHOCUTEIBHOCTU: HWHBAPUAHTHOCTh MOXYJSL CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.
OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.
OHEPrUsi U UMITYJIbC PEIITUBUCTCKON YaCTHULIBI.

CBs13b Macchl C BHGPFHGﬁ H UMITYJIbCOM pGHHTHBHCTCKOﬁ qaCTHUIBbI. 3H€pI‘I/IH
IIOKOA.

Pazgea 7. KBanToBasi pusuka

Tema 1. Inemenmuol K6AHMOBOU ONMUKU

®otonbl. opmyna [lnanka cBsi3u SHEPrUM POTOHA C €r0 YACTOTON. DHEPrus
U UMITYJIbC (POTOHA.

OtkpeiTre u uccinenoBanue ororpdexra. Onpitel A. I'. CroneroBa. 3akoHBI
dotorddexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanuiay
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHHuecKue yCTpOMCTBA M MPAKTHUECKOE IPUMEHEHHE: (POTOIIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUOI.

Jlemoncmpayuu

®otor¢d(DHeKT Ha YCTAaHOBKE C IMHKOBOM MJIACTUHOM.

HccnenoBanne 3akoHOB BHEMIHETO (oToddhDEKTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mopens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHUIO 0 -4acTHII.
IImanerapHas Mmopmens aroMma. llocrynatel bopa. M3nydenue u moriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
criekTpoB. CIEKTp YpOBHEW SHEPruu aToMa BOJI0PO/Ia.

BosHoBBIE cBOMCTBA yacTull. Bonnel ne bponnsa. KopnyckynsipHO-BOIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

TexHuyeckue yCTpOMCTBA M IPAKTUYECKOE IPUMEHEHHUE: CIEKTPAIbHBIN
aHanu3 (CIEKTPOCKOI), J1a3ep, KBAHTOBBII KOMIIBIOTED.



Jlemoncmpayuu

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
paavoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3IIy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anba-pacnan. 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
AIEPHON DHEPTETUKH. DKOJIOTUUECKUE ACTIEKTHI SIAEPHON YJHEPTETUKHU.

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.
3BE31bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(MarpaMma «CIEKTpaldbHbIA KJIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENOBATENbHOCTH. BHYTpeHHEe cTpoeHue



3B€311. COBpEMEHHBIE MPECTABICHUS O MPOUCXOKACHUU U 3BodtonnU CoJiHIIa U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. 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 c03Be311s CEeBEpHOro MOMyIIApHs U IPKUE 3BE3bL.

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 HAy4YHOW KapTHUHE MHUPA, pOJib (U3HUUYECKON TEOPUHU
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bU3MYECKON KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

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

Meorcnpeomemnvie nonwsimusi, CBSI3aHHbIE C M3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAy4YHBIA (PaKT, TUMOTe3a, (Pu3nyUeckas 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 MPOEKIMH HAa OCH KOOPJMHAT, CIIOKECHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonocusn: »nextpuyeckue SBICHUS B KUBOW TMpUpOJE, KoJieOaTelbHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJIEHUS B KUBOW MPUPOAE, ACHUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

Xumus: CTPOCHHE ATOMOB M MOJIEKYJ, KPUCTAIUINYECKAS] CTPYKTYpa TBEPABIX
TeJI, MEXaHWU3Mbl O0O0pa30BaHUS KPUCTAUIMYECKOW PEMIETKH, CHEKTPaTbHBINA
aHaJu3.



l'eocpaghus:  marHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MArHUTHBIX DY,
doTochEMKa 3eMHOM MOBEPXHOCTH, MPECKA3AHNE 3eMIICTPACEHUH.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenepoH, CBU-meub, MpOEKIMOHHBIA amnmapaT, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IIVIAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nka» Ha YpPOBHE CpPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAIPEIMETHBIX U MTPEIMETHBIX 00pa30BaTEeIbHBIX PE3yIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIn4HOCTHBIE pe3ynbTaThl OCBOCHHs yueOHOro npenmMera «Dusmkay» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3WIMENH JIMYHOCTH, CHCTEMOW I[E€HHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTIbITA W OTBITA JESITEILHOCTH B IMPOIIECCE pPea3allii OCHOBHBIX HaIpPaBJICHUM
BOCITUTATEIHLHOM JIEATEILHOCTH, B TOM YHUCJIE€ 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 JIEATEIbHOCTh B MHTEpECcAaX TPakIaHCKOTro
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

yMEHUE B3aMMOJICHCTBOBATH C COIMATbHBIMU HHCTUTYTAMU B COOTBETCTBUU C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTh K TYMaHUTAPHOMN M BOJIOHTEPCKOM I€ATEIbHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

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

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

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 BKJIaJa B IOCTPOCHUE YCTOMYUBOTO OYyAYIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

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



5) Tpy10BOT0 BOCIIUTAHMA:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHUCJIE CBSA3AHHBIM C (DU3UKON U TEXHUKOW, YMEHUE COBEPILIATH OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyJIbTYpbl, OCO3HAHHE TJ00aIBHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

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

paclIMpeHre OmbITa JEATEIBHOCTH HKOJOTHYECKOM HANpaBIECHHOCTH Ha
OCHOBE UMEIOIIMNXCS 3HAaHUH 10 (U3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

c(OPMHPOBAHHOCTh MHPOBO33PEHHUSA, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUA (PU3NYECKON HAYKHU;

OCO3HAHME LEHHOCTHM HAy4YHOU JEATEIIBHOCTH, TIOTOBHOCTb B IPOLECCE
u3ydeHus  (QU3MKK  OCYHIECTBJIATH  IPOEKTHY0 U HCCIIEJOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh 1IN JEeATCIIbHOCTH, 3aJaBaTh IMapaMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYMSI B  PaccMaTpUBAEMbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMaTepUaJIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBaTh KPEaTHBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIAJICTh HaBBIKAMHU YUEOHO-UCCIIEOBATENHCKON W TPOCKTHOU JEATEILHOCTH
B o0ylactu (pu3MKH, CIIOCOOHOCTHIO M TOTOBHOCTBIO K CAMOCTOSITEIbHOMY TTOUCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa30OBaHUI0 W TPUMEHEHHUIO B Pa3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCJIE TIPH CO3/IaHUN YI€OHBIX MMPOCKTOB B 00J1aCTH (HH3HUKU;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTAaTh THUIIOTE3y €€ PpEIICHHS, HaXOJIWUTh apryMEHTHI JJI JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh IapaMeTPhbl U1 KPUTESPUHU PEIICHUS;

aHANMM3UPOBATh TIOJNIYYCHHBIC B XOJE PEIICHHUS 3aqaddl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

CTaBUTh M (HOPMYJIHPOBATh COOCTBEHHBIC 3aJadyd B 00pa30BaTEIIbHOM
NEATEILHOCTH, B TOM YHCIIC TIPH U3YYCHUH (PU3UKH;

JaBaTh OIEHKY HOBBIM CHUTYAIIHsIM, OIIECHUBATH MPUOOPETEHHBIN OIIBIT;

YMETh TEPEHOCUTh 3HaHWA TI0 (HU3MKEe B TPAKTUICCKYIO 00JaCTh
JKM3HEIEATEIIbHOCTH;

yMETh HHTETPUPOBATh 3HAHUS M3 Pa3HBIX MIPEAMETHBIX 00JIacTei;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTh MPOOJIEMBI U 33/1a4UH, JIOMTYCKAIOIINE aTbTEPHATHBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CHUCTEMATHU3AIMIO W HMHTEPIIPETAINi0O WHPOPMAIIMU Pa3INIHBIX BUAOB U (opm
MIPEICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

WCIIOJIb30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U  KOMMYHHUKAIIHOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHH3aIlMOHHBIX
3aJlad ¢ CcoOMoJieHneM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30IMacCHOCTH,
TUTHCHBI, pPEeCypcocOepeKeHHUs, TPABOBBIX W  OTUYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy NpeacTaBiICHUS U BU3YyaIu3aluu.

KoMMyHuKaTHBHBIE YHHBePcaIbHbIe YUeOHbIe JeliCTBUS:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



pa3BEPHYTO W JIOTMYHO M3JIaraTh CBOKO TOYKY 3PEHUS C HCIOJIb30BAHUEM
A3BIKOBBIX CPEJICTB;

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY M METOJbl COBMECTHBIX IEHCTBHI C y4€TOM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OPUHUMATh [EJId  COBMECTHOM  JE€ATEIbHOCTH, OpPraHU30BBIBATH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid C y4ETOM MHEHMM y4YacTHUKOB, OOCYXJaTh pe3yJIbTaThl
COBMECTHOM paboThI;

OLICHMBATh KayeCTBO CBOETr0 BKJIAJa M KAXKIOTO Yy4YaCTHHKA KOMAaHIbI B
o0 pe3yabTaT N0 pa3padOTaHHBIM KPUTEPUSIM;

npejiaraTb HOBBIE IPOEKTHI, OLEHUBAThb HAEH C TO3UIMM HOBU3HBHI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

OCYLIECTBJISITh IO3UTUBHOE CTPATETHYECKOE IMOBEACHUE B PA3IUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YyHUBEPCAJIbHbIEC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

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

JIaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

JeaTh OCO3HAHHBIM BBIOOp, AapryMEHTHpOBaTh €ro, OpaTh Ha ceos
OTBETCTBEHHOCTb 32 PEILICHUE;

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

CIIOCOOCTBOBaTh (POPMHUPOBAHUIO U TPOSIBJICHUIO JPYAHWIMH B 0O0JaCTH
(bu3HKH, TOCTOSHHO MOBBIILIATH CBOW 00pa30BaTeNIbHbIN U KyJIbTYPHBIN YPOBEHb.

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

JaBaTh OLIEHKY HOBBIM CUTYyalUsIM, BHOCUTb KOPPEKTUBBI B JIESTEIIHOCTD,
OLICHMBATh COOTBETCTBHE PE3YJIbTATOB LIEJISAM;

BJaJ€Th HABBIKAMU  MO3HABAaTENbHOM  pediekcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU JUIsl OLIEHKU CUTYyallud, BbIOOpa BEPHOTrO
peLIeHHS;



YMETh OIICHUBATh PUCKHM W CBOEBPEMEHHO MPUHUMATH PEIICHUS M0 UX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

MpPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3Ee pPe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce AOCTHKEHUS JMYHOCTHBIX PE3yJbTaTOB OCBOCHHUS IMPOTPaMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOIMOHATBHBIH WHTEJUICKT, MIPEATOIaT AFOTIHIA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUsl, BKJIFOYAIOIIET0 CIOCOOHOCTh MOHUMATh CBOE YMOIIMOHATILHOE
COCTOSIHUE, BUJIETh HAIlPaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

CaMOpETyJIMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMCHHE TNPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U TIPOSBIISATh THOKOCTH, OBITh OTKPBITHIM HOBOMY;

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCrexy, ONTUMHU3M, WHUIMATHBHOCTH, YMEHHE JEHCTBOBATh HMCXOJIS M3 CBOMX
BO3MOKHOCTEH;

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

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

INPEAMETHBIE PE3YJIBTATBI

K xonmy oOyuyenuss B 10 kjacce mpeaMeTHbIE pe3yJbTaThl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIIUXCS YMEHU:

JEMOHCTPUPOBATh Ha MpUMEpax pojib U MecTO (U3MKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUaAIbHAs CUCTEMA OTCUETA, aDCONIOTHO TBEPAOE TEJIO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUYECKUI 3aps]l IPU PEIICHUU PU3NIECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SBICHUS (TPOIECChI) U OOBIACHITH MX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKONM TEOPUU CTPOCHMS BELIECTBA U



ANEKTPOAUHAMUKHA: PABHOMEPHOE U  PABHOYCKOPEHHOE  MPSAMOJIMHEITHOE
JBH>KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKEHUE 10 OKPY>KHOCTHU, WHEPIUs,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl MPU HarpeBaHuU (OXJIaXKIEHUHN ), TETNIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
coCylle, CBSI3b MEXKAYy IapaMeTpaMu COCTOSIHUSA raza B H3ompolieccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBI)KCHHUE, HCIOJB3YysS (U3UYECKHE BEIWYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIUAIbHAS SHEPIUsi, MEXaHUUYeCKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3UYECKUIT CMBICT HMCHOJIB3YEMbIX BEIMYMH, MX OOO3HAUCHHMS M CIUHUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMKUCHIBATh M3YyUYCHHBIC TEIUIOBBIE CBOMCTBA TEJI M TEIUIOBBIC SIBIICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi SHEPIrusl XaOTUUYECKOTO JBWKEHUS MOJIEKYJ, CPEIHEKBaApaTHIHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PPUIIMEHT TMOJIE3HOTO JACHCTBHUS TEIUIOBOTO JBUTATENsl; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003Ha4YCHUSI W CIUHMIBI, HAXOAUTh (OPMYINBI, CBS3BIBAIOIINE JIAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONHUCHIBATh U3YYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIIECTBA U JICKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TMOJIsI, TOTEHIMAN, PAa3HOCTh MOTEHIMAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHWS] W EIUHHUIIBI; YKa3bIBaTh (DOPMYJIbI, CBSI3bIBAIOIINC
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONB3Ys (PU3nUecKue
3aKOHBI U MPUHIIMILL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHEHUSI MEXAaHMYECKOW DSHEPruM, 3aKOH COXPAHEHHUS HUMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHON TeMnepaTypoi, NEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHEHUS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



OOBSCHATh OCHOBHBIC TPHUHIMIBI JCHCTBUS MAaIllMH, TPUOOPOB W
TEXHUYECKUX YCTPOMCTB; pa3inuaTh YCJIOBUSA MX OE30MaCHOTO HCIOJIB30BAHUSA B
MMOBCEHEBHOM JKHU3HMU;

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmynupoBaTh MpobOieMy/3amady H TUIIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
3TOM BBIOMpaTh ONTHUMAJIBHBIM CIIOCOO M3MEPEHUS U MCIOJb30BaTh W3BECTHBIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nuIl ¥ TpadUKOB, AENaTh BBIBOJBI IO PE3yJIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax yd4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U MPOEKTHOM
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000opy1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (PM3MUECKHUE 3aKOHBI U MIPUHIIMITEI, HA OCHOBE aHAJIM3a YCJIOBUSA 3a/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEoOXOoJuMbIe NIl €€ pEelIeHUs, NMPOBOJUTH Pacu€Thl M OLIEHUBATh PEATbHOCTDH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
[ENOYKY PACCYKICHUU C OMOpON Ha M3Y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIONb30BaTh  MPH  pPELIEHWH  y4uyeOHBIX  3aJad  COBpPEMEHHbBIE
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
Y TIPECTABJICHUS YYEOHOW M HAy4YHO-TIOMYJSIPHON MH(POPMALIMH, MTOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

MPUBOJUTH MPUMEPHI BKJIaJla POCCHICKUX U 3apyOCKHBIX yUEHBIX-(PU3UKOB B
pa3BUTHE HAyKH, OOBICHEHHE IPOLECCOB OKPYKAIOIIEr0 MHpa, B pa3BUTHE
TEXHUKH U TEXHOJIOTH;

UCIIOJIb30BaTh TEOPETHUECKUE 3HAHUS MO (PU3MKE B MOBCEIHEBHOMN >KU3HU
Ui obecrieueHus: 6€30MacHOCTU MPHU OOpalIeHUH ¢ MPUOOPAMU U TEXHUYECKUMU
yCTPOMCTBAMH, JJIsl COXPAHEHUS 3I0pPOBbS U COOJIIOJIEHUS HOPM SKOJIOTHUECKOTO
MOBEACHUS B OKPYXKAIOLIEH Cpeae;



paboTath B TpyHIe C BBIOTHEHUEM PA3TMYHBIX COIUATBHBIX DPOJIEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITENIBHOCTh B HECTAHJAPTHBIX CUTYyalUsAX, aJI€KBaTHO OLIEHUBATH
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

K konny oOyuenus B 11 kiacce mnpeameTHbIe pe3ysibTaTbl Ha 0a30BOM
YPOBHE JIOJKHBI OTpaxaTh CPOPMUPOBAHHOCTD y 00YUAIOIINXCS YMEHUM:

JIEMOHCTPUPOBATh Ha MpUMEpax poJib U MecTo (U3UKU B (HOPMHUPOBAHHUH
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJENCH:
TOYEYHBIN IJIEKTPUUECKUM 3apsil, JIyd CBETA, TOUCYHBIM UCTOYHHUK CBETA, SAEpHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SIBJICHUS (MPOLIECCh) U OOBSICHATH UX HAa OCHOBE
3aKOHOB 3JIEKTPOJMHAMUKHN U KBAaHTOBOW (DM3UKHU: AJIEKTpHUUECKAsl MPOBOJIUMOCTb,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, NPSIMOJIMHEWHOE pPAaCHpOCTPAHEHHE CBETAa, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas

PaguO0aKTUBHOCTB;
ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOJAMMOCTb  pa3JIMYHBIX  Ccped) W

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YAd (PU3NYECKUE BEIUUYHHBIL:
DIIEKTPUYECKUHN 3apsll, CHJIa TOKA, DJIEKTPUYECKOE HANPSIKEHHE, DJIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, SHEPrUs AJIEKTPUYECKOT0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KojeOaHUN B KoJeOaTeaTbHOM KOHTYpe, 3apsl M Ccujla TOoKa B Ipoliecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMyIbl, CBS3BIBAIOIIME JaHHYI0 (PU3UYECKYI0 BEJIMYMHY C JPYTHUMH
BEJINYNHAMM;

ONMCBHIBATh H3YyYECHHBIE KBAHTOBBIE SIBICHUS M IPOLECCHI, HCIIOIb3YS
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHS U UMIYJIbC (DOTOHA, IEPHO]T MTOTypaciaa, SHEPTUSI CBI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUW TPABUILHO TPAKTOBATh (DU3UYECKUN CMBICI
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHANMM3UPOBATh (PU3UUYECKHUE TMPOIECChI U SBIICHUS, UCIOJB3YysS (PU3MUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gortorddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PAJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3inyaTh CIOBECHYIO (OPMYIHPOBKY
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 OIHMCHIBaTh H300paXKEHHE, CO3/IaBaeMOE€ IUIOCKHM 3€pKajioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJb30BAHUEM MPSIMBIX U KOCBEHHBIX H3MEPEHUN: MPU ITOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIONKEHHOTO OOOPYIOBaHUSA, MPOBOJIUTH OMBIT U
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

coOI01aTh MpaBmiia 0€30MacHOTO TpyJa MPHU MPOBEICHUU HMCCICIOBAaHUN B
paMKax ydeOHOTO OKCIIEPUMEHTa, Yy4eOHO-HCCIIEeNOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCITIOJNTB3Ysl (PM3UYECKUE 3aKOHBI ¥ IPUHITUIIBI, HA OCHOBE aHAJIM3a YCJIOBUS 3a/1a9n
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEoOXOouMbIe AJisi €€ pEIIeHUs, MPOBOIUTH PACUEThl U OLEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4U: BBICTPANBATh JJOTUYECKH HEMPOTHUBOPEUUBYIO
LENOYKY PACCYKICHUH C ONOpOH Ha H3YUYEHHBIE 3aKOHbBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BaTh  MPH  pPEIIEHWH  y4uyeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS Yy4€OHOW U HAyYHO-TIOMYJISIPHOM MH(pOpMaLUH, ITOJTYyYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3nuyaTh YCJIOBUSA UX OE30MaCHOTO MCTOJIH30BAaHUS B MOBCEIHEBHOM
KU3HU;

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

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

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYMMbl, PANMOHAIBHO paCHpenensaTh OO0S3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KoJsun4yecTBOo 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB H TeM uu¢poBbIe
Ne i/ P Kourposbubie IIpakTHyeckue (1ubp )
NMPOrpaMMblI Bcero o0pa3oBaTejIbHbIE
padoTshI padoThI
pecypcsl
Paznen 1. DU3UKA U METO/JIbI HAYUYHOI'O ITIO3HAHUS
bu6mmoreka [IOK
. 1
1.1 ®u3rKa U METOJIbl HAYYHOTO MMO3HAHUS 2 httos://m.edsoo.ru/7fALbF72
Hroro no pasneny 2 1
Pa3znen 2. MEXAHUKA
bu6nmoreka [JOK
21 Kunewarika > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Huramiia ! https://m.edsoo.ru/7f41bf72
bu6nmoreka [JOK
2.3 3aKOHBI COXPaHEHUsI B MEXaHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro no paszneny 18
Paznen 3. MOJIEKYJISIPHAS ®U3UKA U TEPMOJIUHAMHUKA
31 OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON 9 1 bubnmnoreka [JOK
' TEOpHUH https://m.edsoo.ru/7f41bf72
bubmuorexa [JOK
32 OCHOBBI TCPMOHHAMHKIL 10 1 https://m.edsoo.ru/7f41bf72
33 ArperaTHbl€ COCTOSIHMSI BELLIECTBA. 5 bubnuoreka [IOK

®da30BbIe IEPEXOBI

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



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

Hroro no pazneny

Paznen 4. 9JIEKTPOJAUHAMUKA

24

bubmuoreka [JOK
41 MeKTpoCTatiia 10 https://m.eds00.ru/7f41bf72
[TocTostHHBIN neKTpUYecKuid TOK. Toku B bubnmoreka [JOK
4.2 12
Pa3JIMYHBIX Cpeaax https://m.edsoo.ru/7f41bf72
Hroro no pazgeny 22
PesepBHOE Bpems 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 68



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

11 KJIACC

KounyecTBO 4acoB JJIeKTPOHHbIE
HaumeHoBaHue pa3esioB U TeM undposbIie
Ne n/m P Konrpoubusie IlpakTuueckue (witcpp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoTshI padoThI
pecypcsbl
Paznen 1. JIEKTPOJANHAMUKA
11 MarunuTtHoe nojie. DJIeKTpOMarHuTHast 11 1 3 bubnuorexa [JOK
' WHTYKITAS https://m.edsoo.ru/7f41c97¢c
Htoro no pazneny 11
Pa3nen 2. KOJIEBAHUSA U BOJIHbBI
21 MexaHnuyeckue U 3JEKTPOMarHUTHbBIE 9 1 bubnmnoreka [JOK
' KoJIe0aHusI https://m.edsoo.ru/7f41c97c
59 MexaHU4YeCcKHUe U DJIEKTPOMArHUTHBIE 5 1 bubnnoreka [JOK
' BOJIHBI https://m.edsoo.ru/7f41c97c
bu6mmorexa [IOK
23 Onrika 10 3 https://m.edsoo.ru/7f41c97c
Hroro no pazgeny 24

Paszea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

OCHOBBI CIENUATTBHON TEOPUH bubnuorexa [JOK
3.1 4 1
OTHOCUTEIIBHOCTH https://m.edsoo.ru/7f41c97c
Hroro mo pazneny 4
Pa3znen 4. KBAHTOBASI ®U3UKA
. bubnmoreka [JOK
4.1 DJIeMEHTHI KBAHTOBOU ONTHUKH 6 https://m.edsoo.ru/7f41c97c
4.2 Crtpoenue aToma 4 bubmuorexa [JOK



https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
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4.3 ATOMHOE SApO

Uroro no pazgeny

15

https://m.edsoo.ru/7f41c97¢c

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

Paznea 5. 3JIEMEHTBI ACTPOHOMUMHU U ACTPODPU3UKU

5.1 DNEeMEHTHI aCTPOHOMUU U acTPOPU3UKU 7 ngg;ﬁfg;grouﬁ £41097¢
Hroro no pasneny 7
Paznen 6. OBOBIIAIOILIEE IOBTOPEHUE

61 OGoGuaoee novropere ‘ pmetsoosuntetsr
Htoro no pazneny 4
PesepBHOe Bpemst 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 68



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




HOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC
KoJsun4yecTBo 4acoB JJIeKTPOHHbIE
Ne uudgponbie
Tema ypoka Konrpoabnbie IIpakTHyeckue
n/n Bcero o0pa3oBaTe/bHbIE
padoTshI padoTsbI
pecypchl
®dusuka — Hayka o npupozae. Hayunsie
1 METO/Ibl TO3HAHUS OKPYKAIOIIEro MUpa 1 1 bubmorexa [JOK
A pyaiont pa. https://m.edsoo.ru/ff0c32e2
CraproBasi KOHTpPOJIbLHasi padoTa.
Ponb u Mecto pusuku B hopMupoBaHun
2 COBPEMEHHOM HAyYHOW KapTHHBI MUpPA, B 1 bubmorexa LHOK
p . i P vp ’ https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeATEIBHOCTH JII0IEN
Mexannueckoe IBHKEHUE.

3 OTHOCHUTENBHOCTh MEXAaHUYECKOTO 1 bu6mmorexa [IOK
nBwxenus. [lepemenienue, CKOpocCTsb, https://m.edsoo.ru/ff0c3508
YCKOpEHHUE

4 PaBHOMEpHOE TPAMONMHEITHOE TBUKEHUE 1 bubmmorexa [OK

P P A https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE IIPSIMOJIMHEWHOE bubnnorexka [JOK

5 1
JIBUKEHUE https://m.edsoo.ru/ff0c372e

6 CBoOogHOe masieHne. Y CKopeHue 1 bubnmoreka [JOK
¢BOOOIHOTO ITaIEHUSA https://m.edsoo.ru/ff0c39cc

7 KpuBonuneiinoe neuxenue. [[Buxenue 1 bubnuoreka [IOK
MaTepUaJIbHOU TOYKHU 110 OKPYKHOCTH https://m.edsoo.ru/ffOc3ada
[Tpuniun oTHOCUTENbHOCTH ["anues.

N bu6mmoreka [IOK

8 HNuepunansubie cuctemsl orcyera. [lepssiit 1

3akoH HproroHa

https://m.edsoo.ru/ffOc3be8



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

Macca tena. Cuia. [lpuHnun cynepno3unuu

9 cuil. Bropoii 3akon Herotona st bubmmorexa [IOK
' p B a https://m.edsoo.ru/ff0c3be8
MaTepuaIbHOM TOUKH
10 Tperunii 3akoH Hpr0TOHA 17151 MaTEpUAIIBHBIX bubnuoreka [IOK
TOYEK https://m.edsoo.ru/ffOc3be8
1 3aKoH BceMUpHOro TsaroreHus. Cuna bubnnoreka [HOK
TsbKkecTH. [lepBast KocMHUYecKasi CKOPOCTh https://m.edsoo.ru/ff0c3d00
bubmuorexa [JOK
12 Cuna octu. 3akoH ['yka. Bec Tena
ypyr & https://m.edsoo.ru/ff0c3e18
Cuna tpenunst. Koaddbunuent tpennsa. Cuima
13 con OTI;IBHSHH}I 1| ‘1;‘1) BI/I)KCHI/II/II) Tena B bubmorexa LHOK
P P https://m.edsoo.ru/ff0c3f76
KUJKOCTU WJIH ra3e
[TocTymarenbHOe U BpalaTeibHOE
14 JBUKEHHE a0COTIOTHO TBEPAOTO Tea. bu6mmoreka [IOK
MowmenT cunsl. [lnedo cunbl. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHsI TBEPJIOTO Teja
HNMnynbec MmaTepuabHOW TOUYKH, CUCTEMBI
15 MaTepHaIbHBIX TOYEK. IMITyIbC CHITBL. bubnnoreka [JOK
3aKOH COXpaHEHMsI UMITyJIbca. PeakTuBHOE https://m.edsoo.ru/ff0c43d6
JIBUKEHUE
Pa6ota u momHOCTh cuibl. Kunetndeckas
16 SHEprHs MaTepuaibHON Touku. Teopema 00 bubmorexa HOK
P p o p https://m.edsoo.ru/ff0c4502
M3MEHEHUN KMHETHYECKOW SHEPT U
[Torenuuanvhas sueprus. [loreHunansHas
17 SHEPTHs YIPyro aeGpopMUPOBAHHON bubnmoreka [JOK
npykuHbl. [loTeHnManbHas 3Heprus Tena https://m.edsoo.ru/ffOc461a
BOJIM3U MMOBEPXHOCTH 3eMIIU
18 [TorennumanbHble 1 HENOTEHUMAJIBHBIEC CHUJIBI. bubnmoreka [JOK



https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3be8
https://m.edsoo.ru/ff0c3d00
https://m.edsoo.ru/ff0c3e18
https://m.edsoo.ru/ff0c3f76
https://m.edsoo.ru/ff0c41a6
https://m.edsoo.ru/ff0c43d6
https://m.edsoo.ru/ff0c4502
https://m.edsoo.ru/ff0c461a

CBs13b pa6OTLI HCIIOTCHIIMAJIBHBIX CHJII C
H3MEHEHHEM MEXaHHYSCKOM OHEpPIrun
CHCTEMBI Tel. 3aKOH COXpaHECHUA
MEXaHU4YeCKOM OHCPIrun

https://m.edsoo.ru/ff0c478c

19

Jlabopamopnas paboma «Hccredosanue
C653U pabomvl CUbl ¢ U3MEHEHUEM
MEXAHUHECKOU SHepeuu meia Ha npumepe
PACMAINCEHUS PE3UHOBO20 HCSYMAY

20

KonTpoJsbHnas pabora no teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpaHEHHUS B MEXaHUKE)

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c4b74

21

22

23

OCHOBHBIE TIOJIO)KEHUS MOJIEKYJISIPHO-
KMHETUYECKON Teopru. bpoyHOBCKOE
nsuxenue. Audpoysus

Xapaxkrep ABUKECHUS U B3aUMOJCHCTBUSA
YyacTull BeuecTsa. Mojenu cTpoeHus ra3os,
JKUJIKOCTEN U TBEPIBIX TEI

Macca monekyn. KonnuecTBo BemiecTsa.
[TocTostHHas ABoraapo

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4dc2

24

25

26

TemmoBoe paBHOBecue. TemnepaTypa u eé
n3mepenue. [llkana remneparyp Llenbcus

Wneanpuerii raz 8 MKT. OcHOoBHOE
ypaBHeHue MKT

AOcomoTHas TemrepaTypa Kak Mepa
CpeIHEN KNHETHYECKON PHEPTUH IBUKECHUS
MOJIEKYJ. YpaBHeHUE MeHeneeBa-
Kunaneiipona

bubmuorexa [JOK
https://m.edsoo.ru/ffOc4fde

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c511e

27

3akon JlanbpToHa. ['a30BbIe 3aKOHBI



https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2
https://m.edsoo.ru/ff0c4fde
https://m.edsoo.ru/ff0c511e

Jlabopamopnas paboma «Hccredosanue

28 3aeucumocmu medxncoy napamempamu
COCMOSIHUSL PA3PENCEHHO20 2A3A»

29 H3onponeccel B UACAIBHOM Ira3e U UX bubnuoreka [IOK
rpaduyeckoe npeacTaBIeHUe https://m.edsoo.ru/ff0c570e
BHyTpeHHsis sHEprust TepMOIMHAMUYECKOM

30 CHCTEMBI M CLIOCOOBI €€ M3MEHCHUS. bubmuorexa [JOK
KonunuectBo Temnotel u padota. BHyTpeHHss https://m.edso0.ru/ff0c5952
SHEPrusl OJHOATOMHOIO UAEAILHOTO rasa

bubmuorexa [JOK

31 Bt Teruionepeatin https://m.edsoo.ru/ff0c5c36
VY aenbHas TEIIOEMKOCTH BEILIECTBA.

32 KonuuecTBo TEIIOTHI Mpy TEIIonepeaaye. bubmmorexa [JOK

. https://m.edsoo.ru/ff0c5¢c36
AnrabaTHBIN mporecc

33 I1epBblil 3aKOH TEPMOJAVHAMUKHU U €r0 bubnnorexka [JOK
IIPUMEHEHHE K U30IpoleccaM https://m.edsoo.ru/ffOc5efc

34 Heob6patumocThb npoIieccoB B MpUpOIE. bubnuotexa [JOK
BTopoii 3ak0H TepMOIMHAMUKHI https://m.edsoo.ru/ff0c6230

35 [Tpuauun neitcreus u KIIJI Teruosoit bubnuoreka [IOK
MalllMHbI https://m.edsoo.ru/ff0c600a

36 Huxn Kapno u ero KIT

37 DKOJOoTH4YecKHe MpoOIeMbl
TEIIOPHEPTETUKU

38 O6o6maromuit ypok «MonekymsipHas bubnmoreka [JOK
¢u3uka. OCHOBBI TEPMOJMHAMUKI https://m.edso0.ru/ff0c6938
KonTpoasHas pabora no reme

bu6mmoreka [IOK
39 «MonexynsipHas ¢puznka. OCHOBBI

TCPMOANHAMUKU

https://m.edsoo.ru/ff0c6a50



https://m.edsoo.ru/ff0c570e
https://m.edsoo.ru/ff0c5952
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5c36
https://m.edsoo.ru/ff0c5efc
https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50

40 [TapooOpa3zoBaHue 1 KOHEHCAIHS. bubmumorexa [IOK
Ucnapenue u kunenue https://m.edsoo.ru/ff0c63b6
41 AOCOIOTHAS 1 OTHOCHUTEIbHAS BIIAYKHOCTh bubmuorexa [JOK
BOo31yxa. Hacelennslii map https://m.edsoo.ru/ff0c64d8
Teépnoe Teno. Kpucraminueckue u
42 amopdHbIe Teaa. AHU30TPOITHS CBOMCTB bubnnoreka [HOK
KpucTauioB. JKuaKue KpucTaibl. https://m.edsoo.ru/ff0c65f0
CoBpeMeHHbIC MaTepHaIbI
43 IlmaBiieHue u KpucTauM3anus. Y genbHas bubnuorexa [JOK
TeruioTa miasneHus. Cyonumanus https://m.edsoo.ru/ff0c6708
bu6mmoreka [IOK
44 0
¥ paBHEHHE TEIUIOBOro bararica https://m.edsoo.ru/ff0c6820
45 DneKkTpu3anus Ten. DIEKTPUIEeCKUH 3apsi. bubnuotexa [JOK
JIBa BU/a DIEKTPUYECKUX 3aps10B https://m.edsoo.ru/ffOc6bcc
IIpoBogHMKH, TUINCSKTPUKH U
46 H(I))J'I IlOBo HIfKI/I BagH COXPaHCHHUS bubmmorexa [TOK
YHpOBOZ ’ P https://m.edsoo.ru/ffOc6bcc
AIEKTPUYECKOTO 3apsija
47 B3aumopeiictBue 3apsnoB. 3akoH Kynona. bubnmnorexa [JOK
ToueyHbIil dIIEKTPUYECKU 3apsiy https://m.edsoo.ru/ffOc6ced
Hanps>k€HHOCTD JIEKTPUYECKOTO MOJIS.
48 [IpuHUIUI Cynepno3uIuu JIEKTPUIECKUX bubmmorexa [OK
P VLI yrep t . P https://m.edsoo.ru/ff0c6df2
nosiei. JIuHum HanpsKEHHOCTH
49 Pabota cuit 57eKTpoCTaTHIECKOTO OIS, bubnmuorexa [JOK
ITorennuain. Pa3sHocTh TOTEHITHAIOB https://m.edsoo.ru/ff0c6f00
[IpoBOAHMKY U AUDIIEKTPUKH B
50 BJ'IpeKT l([)CTaTI/I‘I:([)KOM HOI:J)'IG bubmmorexa LIOK
P ] https://m.edsoo.ru/ff0c7018
JusnexkTpudeckasi IpOHUIIAEMOCTb
o1 OnektpoéMkocTb. Konnencarop bubnmoreka [JOK



https://m.edsoo.ru/ff0c63b6
https://m.edsoo.ru/ff0c64d8
https://m.edsoo.ru/ff0c65f0
https://m.edsoo.ru/ff0c6708
https://m.edsoo.ru/ff0c6820
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6bcc
https://m.edsoo.ru/ff0c6ce4
https://m.edsoo.ru/ff0c6df2
https://m.edsoo.ru/ff0c6f00
https://m.edsoo.ru/ff0c7018

52

DIeKTPOEMKOCTD TIOCKOTO KOHJICHCATOPA.
DHeprus 3apsHKEHHOTO KOHACHCATOPa

https://m.edsoo.ru/ff0c7126

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

53

54

55

56

57

Jlabopamopnas paboma "Hsmepenue
91IeKMPOEMKOCMU KOHOencamopa"

[TpuHIMI NEHCTBUS U IPUMEHEHUE
KOH/ICHCATOPOB, KOIMMMPOBAIBHOTO anmapara,
CTPYHMHOIO MPUHTEPA. DIEKTPOCTATUYECKAS
3amuTa. 3a3eMJICHHE JICKTPOIPUOOPOB

DIIEKTPUUYECKUI TOK, YCIOBHS €TI0
cymectBoBanus. [locTosuublil Tok. Cumna
toka. Hanpsbxkenue. ConpoTuBiieHue. 3aKoH
OmMa jy1st yyacTka 1enu

[TocnenoBarenbHOE, HapaIeIbHOE,
CMEIIaHHOE COeIMHEHNE POBOHUKOB.
Jlabopamopnas paboma «H3yuenue
CMEUAHH020 COeOUHEHUs Pe3UCTIOPOBY

PaboTa 1 MOLTHOCTB EKTPUUECKOrO TOKA.
3akoH [/[xoynsa-JIeHna

0.5

bu6mmoreka [IOK
https://m.edsoo.ru/ff0c74f0

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7838

58

3axoH OMa a1 OJTHOM (3aMKHYTOM)

3NEKTpUYeCcKo nenu. KopoTkoe 3aMmbIKaHHeE.

Jlabopamopnas paboma «Hzmepenue 3/]C
UCTOYHUKA MOKA U €20 BHYMPEHHEe2O
CONpOMuUBIeHUs»

0.5

bu6mmorexa [IOK
https://m.edsoo.ru/ff0c7ae0

59

Pesepsuelii ypok. KonTpoJsibHasi paora no
Teme "JuekTpoguHamuka' / BIIP

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

60

O6o06maromuit ypok «1IeKTpOAUHAMUKAY /
BIIP

bubmuoreka [JOK
https://m.edsoo.ru/ff0c88be
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DIIeKTPOHHAs MPOBOJAUMOCTD TBEPIBIX
METaJIOB. 3aBUCUMOCTb COIIPOTUBIICHHUS

61 1
METaJIOB OT TEMIIEPATYPHI.
CBepXIpOBOIUMOCTD
62 DnekTpuueckuil Tok B Bakyyme. CBolicTBa 1
AJIEKTPOHHBIX ITYYKOB
[TonynpoBoiHUKH, UX COOCTBEHHAs U
63 pUMecHas poBoAuMocTh. CBoMcTBA p—N- 1 bubnmorexa [IOK
p p ’ https://m.edsoo.ru/ffOc84ae
nepexoja. [lomynpoBogHUKOBBIE TPHUOOPHI
DIIEKTPUUYECKUI TOK B paCTBOpax 1
64 pacruiaBax 3JE€KTPOJIMTOB. 1 bu6mmoreka [IOK
DJIEKTPOJIMTHYECKAS JUCCOIHALIMS. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DNEKTPUUECKU TOK B Ta3ax.
. . bubnuotexa [JOK
65 CaMOCTOSTENbHBIN U HECAMOCTOSTENLHBIN 1
https://m.edsoo.ru/ffOc84ae
paspsa. Mouaus. [1nazma
DJeKTpUYECKHE MPUOOPEI U YCTPOMCTBA U UX
66 o aKTIE‘IeCKOG I IEMeHcI:HI/Ie };'I zBHna 1 bubmmorexa [TOK
p p P https://m.edsoo.ru/ff0c86fc
TEXHUKHU 0€30IMaCHOCTH
KonTtpoabHnas padora o reme
67 «nekTpocratuka. [locTostHHBIN 1 bubmuotexa [JOK
AIIEKTPUYECKHUI TOK. TOKH B pa3iIuyHbIX https://m.edsoo.ru/ff0c8a8a
cpenax»
68 PeseprubIil ypok. O600maronuii ypox mo 1 bubmuorexa [JOK
TemaMm 10 kitacca https://m.edsoo.ru/ff0c8f6¢c
OBILIEE KOJIMYECTBO HACOB I10 ITPOT'PAMME 68
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11 KJIACC

KoJsun4yecTBOo 4acoB JIeKTPOHHBbIE
undgposbie
Nen/m Tema ypoka Konrpoabubie  IIpakTtuueckue
Bceero oOpa3oBaTe/ibHbIE
padoTshI padoThI
pecypcbl

[TocTossHHBIE MATrHUTHI U KX

1 B3aumoieiictBue. MaruutHoe nosie. Bektop 1 bubmuorexa [JOK
MAarHUTHOM MHAYKUHUH. JINHUKM MarHUTHOMN https://m.edsoo.ru/ff0c9778
WHIYKIIUU
MarauTHO€ 1o0Jie MPOBOHUKA C TOKOM.

2 OmnsIT OpcTena. Bzaumoneiicteue 1 Bubmorexa ITOK

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

MPOBOJHUKOB C TOKOM

3 JlabopaTtopHas pabota «3yueHue 1 1 bubnuotexa [JOK
MAarHUTHOTO IOJIA KaTYIIKHU C TOKOM» https://m.edsoo.ru/ff0c98fe
JlelicTBME€ MarHUTHOTO TOJISI HA TPOBOJHUK C

4 tokoM. Cuiia Ammiepa. JlaboparopHas 1 1 bubnunoreka [JOK
pabora «lccnenoBanue necTBUs https://m.edsoo.ru/ff0c9acO
MTOCTOSTHHOTO MarHuTa Ha paMKy ¢ TOKOMY
JlelicTBME€ MarHUTHOTO TTOJIS Ha

5 BHK s 3apsuKeHHYro yactuny. Crna 1 bubmmorexa [JOK
ABIDIYIIYIO P o w https://m.edsoo.ru/ff0c9df4
Jlopenma. Pa6ora cuinbl Jlopenua
DOnexkTpomMarauTHas HHAyKIus. [loTok

6 BEKTOpa MarHUTHOU uHAyKuuu. 31C 1
WHAYKIUU. 3aKOH 3JIEKTPOMarHUTHON
nHaykiuu dapanes

7 JlaGopatopnas pabora «lccnenoBanue 1 1 bubnuoreka [IOK

SABJICHUA BHGKTpOMaFHHTHOﬁ HHIAYKIHUW

https://m.edsoo.ru/ff0cal50



https://m.edsoo.ru/ff0c9778
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NHayKTUBHOCTB. SIBII€HUME CAMOMHIYKIUH.
OJ1C caMOMHAYKIIMUA. DHEPTHUSI MArHUTHOTO
IIOJIS1 KATYIIKU C TOKOM. DJIEKTPOMAarHUTHOE
rnoJsie

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

TexHudeckue ycTpoucTBa U ux
IIPUMEHEHHUE: IIOCTOSIHHBIE MATHUTHI,
JIEKTPOMArHuThl, JEKTPOIBUIaTEIb,
YCKOPHUTEIIN JIEMEHTapHbIX YaCTHII,
UHIYKIIMOHHAs II€Yb

10

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

bu6mmoreka [IOK
https://m.edsoo.ru/ffOcab82

11

12

13

14

KonTponbnas pabota no Teme «MaruutHoe
rosie. DJIEKTPOMarHuTHAsL UHTYKIIHS

CB00OOIHBIE MEXaHUYECKHE KOICOaHM.
IMapmonnueckue konedanus. YpaBHEHHE
rapMoHHUYecKux Konebanwuii. [IpeBpamienue
SHEPTUHU

Jlaboparopnas pabota «Vccrnenoanue
3aBHCHMOCTH TepH0/ia MaJIbIX KoJeOaHui
rpy3a Ha HUTU OT JUTMHBI HUTH U MacChl
rpy3a»

Konebartenbublit KoHTYp. CBOOOIHBIE
3JIEKTPOMArHUTHBIE KOJIeOaH!s B UIeaIbHOM
KoJIe0aTeIbHOM KOHTYpe. AHAJIOTUS MEXKITY
MEXaHUYECKUMH U JIEKTPOMarHUTHBIMH
KOJIeOaHUAMU

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

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

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

15

®opmyna ToMcoHa. 3aKOH COXpaHEHUs
OHCPIHUU B UACAIIBHOM KOJI€6aTeHLHOM
KOHTYpE

bu6mmoreka [JOK
https://m.edsoo.ru/ff0ch9c4
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[IpeacraBneHne o0 3aTyxXaroIUX KoJeOaHUsX.
BbIHYXIeHHBIE MEXaHUYECKHE KOJICOaHNUSI.

bubmuoreka [JOK

16 Pe3onanc. BeinyxneHnbie https://m.edsoo.ru/ffOcbb86
3JIEKTPOMAarHUTHbIE KOJIeOaHUsI
Ilepemennsblii Tok. CUHYyCOUJAJIbHBIN
17 IIEpEMEHHBII TOK. MOILIIHOCTh IEPEMEHHOTO bubmumoreka [IOK
TOKa. AMIUIUTYAHOE U JEHCTBYIOLLEE https://m.edsoo.ru/ffOcbd34
3HA4YEeHUE CUJIbl TOKA U HAIIPSKEHUS
18 Tpanchopmarop. [IponsBoacTBo, nepegada
1 IOTpeOIIeHUE IEKTPUUECKON dHEpPrun
Y CTpONCTBO U NPAKTUYECKOE IPUMEHEHUE
19 3JIEKTPUUYECKOr0 3BOHKA, FeHepaTopa bubmmorexa [JOK
N https://m.edsoo.ru/ff0cc324
[IEPEMEHHOTI0 TOKa, JTMHHUH 3JIeKTpornepead
OKOJIOTHYECKHE PUCKU TIPU TPOU3BOJCTBE
20 2NeKTpo3Hepruu. KyibTypa nucnoiab30BaHus
AJIEKTPOIHEPIHH B TIOBCEAHEBHON KU3HU
MexaHuueckre BOJIHBI, YCIIOBUS
21 pacnpoctpanenus. [lepuon. Ckopocts bubnnoreka [JOK
pacpoCTpaHeHus U JUIMHA BOJIHBIL. https://m.edsoo.ru/ffOccas4
Ilonepeunsle ¥ MPOIOJILHBIE BOIHBI
99 3ByK. CKOpOCTh 3ByKa. | pOMKOCTH 3ByKa. bubmuorexa [JOK
BricoTa Tona. TemOp 3Byka https://m.edsoo.ru/ff0cccOc
93 ONEeKTPOMarHuTHHIE BOJIHBI, X CBOICTBA U bubnuoreka [IOK
ckopocTsb. [IIkana 31eKTpOMarHUTHEIX BOJTH https://m.edsoo.ru/ffOccfe0
24 [IpyHIMIBI paguOCBSI3U U TEIEBUACHHUS.
Passurtue cpencts cBsa3u. Pagronokanus
25 Konrponsnas padora «Konebanus u BOJTHBD) bubmmorexa [OK

https://m.edsoo.ru/ffOcc6f8
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[IpssMonMHENHOE pacIIPOCTPAHEHUE CBETA B

26 OJIHOPOAHOM cpeze. ToueuHbI HICTOYHHUK bubmmorexa LIOK
ATOPOAHION BPEAE. https://m.eds00.ru/ff0cd350
cBera. JIyd cBera
OTtpaxxeHue cBeTa. 3aKOHBI OTPAKEHUS
27 cgeta. [locTpoeHne n3o0paxxeHuit B bubmmorexa [JOK
' p p https://m.edsoo.ru/ff0cd4e0
IJIOCKOM 3€pKajie
[Ipenomiienue ceta. [lonHoe BHyTpeHHEE
28 orpaxxenue. [IpenenbHbIN yroJ mojaHoro bubmmorexa [JOK
P Sudie . https://m.edsoo.ru/ffocd7f6
BHYTPEHHETO OTPAKCHHUS
29 Jlaboparopnas pabota «3mepenue bubnuorexa [JOK
MOoKa3aTesisi IPEJIOMIICHUS CTEKJIay https://m.edsoo.ru/ffOcd67a
JIunzel. [locTpoenne n3odpaxeHuil B TUH3E.
30 ®opMya TOHKOW JTUH3bI. Y BEIUYECHHE bubamorexa LOK
s ' https://m.edsoo.ru/ffOcddle
JTUH3bI
31 Jlaboparopnast pabota «MccnenoBanue
CBOMCTB M300pakKeHUH B JIMH3AX
Hucnepcus cBeta. CoKHBIN cocTaB 6e10ro
32 csera. L[Ber. JJaboparopHas pabota
«HabmroieHne qucrepcuu cBeTa»
33 Wntepdepennus ceera. Audpakius cera. bubnnoreka [JOK
JudpakimonHas pemeTka https://m.edsoo.ru/ffOced22
34 [TonepedHOCTh CBETOBBIX BOJIH. bubnnoreka [JOK
[Tonsapuzanus ceera https://m.edsoo.ru/ff0cf02e
35 OnTuyueckue MpuOOPHI U yCTPOMCTBA U
YCIIOBUS UX 0€301aCHOTO IPUMEHEHUS
['paHUIBI MPUMEHUMOCTH KJIACCUYECKOM
N bu6mmoreka [JOK
36 MexaHuku. [locTynaTsl ciennanbHOM

TCOpHUU OTHOCUTCIIbHOCTHU

https://m.edsoo.ru/ff0cf862
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OTHOCUTENBHOCTh OOTHOBPECMCHHOCTH.

bubmuorexa [JOK

37
3aMeIJIeHre BPEMEHH M COKpAIEHUE JITTMHbI https://m.edsoo.ru/ffOcfa42
DHeprust ¥ UMIYJIbC PEISATUBUCTCKOMN
38 gacTuilbl. CBS3b MACChI C YHEPTUCH U bubmmorexa [TOK
HpL- p https://m.edsoo.ru/ffOcfc68
HUMITYJIbCOM. DHEPTHUs MOKOs
39 KontponbHas padota «Ontuka. OCHOBBI bubnunoreka [HOK
CIIELMAIbHON TEOPUH OTHOCUTEIIBHOCTH https://m.edsoo.ru/ffOcf6f0
®otonbl. opmyna [1nanka. DHeprus u bubnuotexa [JOK
40
UMITYIbC GOTOHA https://m.edsoo.ru/ffOcfel6
41 OTtkpsiTHE U HccaenoBanue Gorodddekra. bubnnoreka [JOK
Omnsitel A. I'. CroneroBa https://m.edsoo.ru/ffOcffc4
3akonbl poTtorddekra. YpaBHEeHHE
42 QﬁHmTegl)Ha Hq})l(b(l)OTO3(l)£eKTa «Kpacnas bubmmorexa LIOK
g FBP https://m.edsoo.ru/ff0d015e
rpanuia» potodddexra
43 JNaBnenue ceera. OnwiTel I1. H. JIeGenena. bu6mmoreka [IOK
XHUMHYECKOE IECHCTBHE CBETA https://m.edsoo.ru/ff0d04a6
TexHn4eckue ycTpoucTBa U IPAKTUYECKOE
44 IpUMeHEeHHe: (HOTOINEMEHT, POTOAATUHK,
CoJIHEeUHasi ObaTapesi, CBETOIUO]]
45 Pemrenue 3amay mo reMe «JI€MEHTEI bubmuorexa [JOK
KBAHTOBOU ONTHUKH https://m.edsoo.ru/ff0d0302
Mopenbs aroma Tomcona. OnbIThI
46 Pesepdopna no paccesHuro o-yactu bubnmorexa LIOK
PROPA P t https://m.edsoo.ru/ff0d091a
[TnanerapHas MoJeNb aToMa
bu6mmorexa [IOK
47 IT b
OCTyHatTH Hopa https://m.edsoo.ru/ff0dOafa
48 Nznyuenue u nornomeHue GOTOHOB MPU bubnnoreka [JOK

[IEPEX0/I€ ATOMA C OJJHOTO YPOBHS YHEPIUU

https://m.edsoo.ru/ff0d0afa
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Ha apyrou. Buasl criekTpos

49

50

51

BomnHoBEIe cBoiicTBa yacTuil. BoiaHEI fe
bpoiia. KopnyckynsipHO-BOJIHOBOM
nyanu3Mm. CIOHTaHHOE U BBIHYKJIEHHOE
W3JIy4eHUE

OTtkpbiTHE PaIUOAKTUBHOCTH. ONBITHI
Pesepdopna no onpenenenuto cocraBa
PaIMOAKTUBHOTO U3ITYUCHUS

CsoiicTBa anb(da-, 6era-, ramMmma-u3Iy4eHUS.
BrusiHue pagnoakTHBHOCTH Ha KUBBIS
OpraHU3MBbI

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

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

52

OTkpbITHE IPOTOHA U HEWTpOHA. 30TOMIBI.
Anbda-pacnan. DNeKTpOHHBIN U
MO3UTPOHHBIN OeTa-pacmas. ["amma-
U3JIy4CHUE

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

53

DHeprus cBA3M HYKJIOHOB B siipe. SnepHbie
peakuuu. Snepusiit peaktop. IIpodnemsl,
[IEPCIEKTUBBI, JKOJIOTUYECKHUE ACTIEKTBI
SIEPHOMN SHEPrEeTUKU

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

54

DnieMeHTapHbIe YacTUlbl. OTKPBITHE
MO3UTPOHA. MeTO 16l HAOTIOICHUS U
pErucTpanmu JI€MEHTAPHBIX YACTHII.
Kpyrieiii cton «®yHaameHTanbHbie
B3anMo/ieiicTBus. EquHCcTBO (hrusmueckoit
KapTUHBI MUPay

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

55

Ortansl pazBuTHs actpoHomuu. [Ipuknannoe
Y MHUPOBO33PEHYECKOE 3HAYCHUE
acTpoHOMHUHU. By 3BE€31H0TO Heba.
Co3Be3nusl, spKue 3BE37bl, INIAHETHI, UX
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BUJIHUMOC IBHKCHUC. ConHeyHas cucTteMa

56

57

58

59

Counune. ConHeunast akTUBHOCTE. MIcTOUHUK
sHepruu CoJiHIAa U 3BE3]T

3BE3/1bI, UX OCHOBHBIE XapaKTEPUCTHKHU.
3BE3/1BI INIABHOM MOCIIEI0BATEIBHOCTH.
Buytpennee crpoenue 38€31. CoBpeMeHHbIE
MIPEJICTABICHUSI O TIPOUCXOXKICHUU U
sBotoniu CoJHIa U 3BE3]

Mnineunsiii [1yTe — Hamma ['anakTuka.
[Tonoxenue n nuxenue ConHua B
lanaktuxke. ['anmaktrku. YEpHbIE ABIPHI B
s,Ipax rajJakTHK

Bcenennas. Paz0eranue ranaktuk. Teopus
bonpmioro B3peiBa. PenukroBoe usinydeHue.
Meraranaktuka

60

61

62

Hepemennsie npobieMbl acCTpOHOMUHT

KonTtpomnbHas pabota «1eMeHTHI
aCTPOHOMMUH U aCTPOPUIUKI»

O6o06matonuii ypok. Ponb gpusuku u
ACTPOHOMUHU B DKOHOMHUYECKOM,
TEXHOJIOTHYECKOM, COLTMANBLHOM M dTUUCSCKOM
cdepax AeaTeTbHOCTH YeTIOBEeKa

63

O6o06matomuit ypok. Pois u Mecto pusmku
Y aCTPOHOMHUH B COBPEMEHHOMN Hay4YHOU
KapTHHE MHpa

64

O6o0maromuii ypok. Ponb ¢puzundeckoit
TeopuH B HOPMUPOBAHHUH TIPEICTABICHUN O
(bU3UIECKOI KapTUHE MUpa




O6o06maromuit ypok. Mecto ¢puzndeckoit
65 KapTUHBI MUpPA B 001IEM psTy COBPEMEHHBIX 1
€CTECTBEHHO-HAYYHBIX MPEACTABICHUH O
pupoe
66 PesepBHbIil ypok. MarautHoe noie. 1
DneKTpOMarHuTHas UHAYKLNS
67 PesepBHblit ypok. OnTuka. OCHOBBI 1
CHELMAIbHON TEOpHUU OTHOCUTEIBLHOCTU
Pesepnbiii ypok. KBantoBas ¢pusuka. bubnuorexa [JOK
68 1
DeMEeHTHI aCTPOHOMUU U acTPOPU3UKU https://m.edsoo.ru/ff0d1784
OBIIEE KOJIMYECTBO YACOB I10 IIPOTPAMME 68
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJIBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 NMporpaMmasl CpeaHETO oﬁmero 06pa30BaHHﬂ

JleMOHCTpUpOBaT, Ha TpUMEpax poJib W MecTo (u3uku B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4uTHIBaTh I'PAaHULBI IPUMEHEHHS] U3YUYEHHBIX (PU3UUECKUX MOJEIEH:
MaTepuaibHas TOYKA, MHEPHHANbHAs CHCTEMa OTCYETa, aOCONIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacno3naBaTte pusnueckue siBaeHUs (Ipolecchl) U OOBSICHATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYJISIPHO-KUHETHUYECKON Teopuu
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWXKEHHE MO OKPYXHOCTH, MHEpPLHs, B3aUMOJEUCTBHE TEI,
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe o0béMa Tel TpU  HarpeBaHUHU
(oxJIaXkIeHNHn), TEIJIOBOE€ paBHOBECHE, HCIApEHHe, KOHJEeHCalus,
IJIaBJI€HUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNE JABJICHUS ra3a MPU €ro HarpeBaHUU B 3aKPBITOM COCYIIE,
CBA3b MEXAY I[apaMeTpaMH COCTOSIHMSI Ta3a B M30IpoLeccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, MEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJbC Tejla, KHUHETHUYeCKas DSHEprus,
MOTEHIMaJbHasE OSHEprHs, MeXaHudeckas paboTa, MexaHU4yecKas
MOIITHOCTh; TIPY OMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICIT
UCIOJIb3YEMBIX BEJIMYHH, MX OOO3HAu€HUs WM EAMHULIBI, HaXOAWUTH
(bopMyIibl, CBS3BIBAIONINE JAaHHYIO (PU3UYECKYIO BEIUYUHY C APYTUMU

BEIn4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBLIC CBOMCTBA TE€l U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, HWCIOJB3Yys (U3MUECKUE BEIUYMHBI: JaBIICHUE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYOKCHHSI  MOJICKYJI, CpPEIHEKBaJIpaTH4HAas CKOPOCTh MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KO3(pPUIIMEHT TOJIE3HOrO0 JCWCTBUS TEIJIOBOTO JBUTATENS;, MU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIMYUHY C JPYyTUMH

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKHE CBOWCTBA BEIIECTBA U
QJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HCMONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIEKTPUYECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAJ, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
ONMCAaHUU MPABWILHO TPAKTOBATh (PUIUUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIBI; YKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLIUIIBL 3aKOH BCEMUPHOTo TArotenus, I, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpAaHEHUS MEXaHUUYECKOH IHEpruH,
3aKOH COXPaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIIO3UIIUN CUJI, TPUHIIUII
paBHONpABUsA HMHEPLUUAIBHBIX CUCTEM  OTCUETA;  MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHs BEILIECTBA, FA30BbIE 3aKOHBI, CBS3b
CpeIHEell KUHETHMYECKON SHEpPruu TEIUIOBOTO JBMIKEHMSI MOJIEKYI C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyarh CIOBECHYIO (POPMYIMPOBKY 3aKOHA, €ro MaTeMaTH4ecKoe

BBIp@KEHHUE U YCIIOBUS (TPaHMIIbI, 00JIaCTH) MPUMEHUMOCTH
OOBSCHATD OCHOBHBIE MPHUHIMIIBI JIEHCTBUS MalllMH, NPUOOPOB U
TEXHUYECKHUX YCTPOMCTB; pa3iuyaTh yCJIOBHS HX 0€30IacHOro

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BEITIOTHATE SKCIIEPUMEHTHI TI0 UCCIIEOBAHHUIO (PU3NIECKUX SBICHUN U
MIPOIIECCOB C UCIOIB30BAHUEM IPSIMBIX M KOCBEHHBIX U3MEPEHUH; MPH
5TOM (OopMYIHpOBaTh NpodiIeMy (3amady) MU THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBidTh MpsIMBIE W KOCBEHHBbIE U3MEPEHHsS] (PU3NYECKUX

BEJIMYMH; MPH 3TOM BBIOMpATh ONTUMAbHBINA CIIOCOO U3MEpPEHHS U




10.11

10.12

HCIIOJIB30BaTh U3BCCTHBIC MCTOAbI OLICHKH HOFpeI_HHOCTCI\/JI I/I3MepeHI/1ﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEIUYMHAMH C
HCIIOJIb30BAHUEM IIPSAMBIX H3MEPEHMM; IIpU HTOM KOHCTPYMPOBATH
YCTAHOBKY, (pUKCHpOBaTh pe3yabTaThl MOJYYCHHOW 3aBUCHUMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIIEIOBAaHU B  paMKax y4eOHOro SKCIEpUMEHTa, y4eOHO-
HCCIIEIOBATENBCKOW M MPOECKTHOM JEATEIIBHOCTH C MCIOJIb30BaHUEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

Pemate pacuérHple 3a1a4ud C SIBHO 33JaHHONW (DU3NYECKON MOJENbBIO,
UCHOJIb3ysd (PU3MUECKHE 3aKOHbl M TNPHUHIMIIBI, HAa OCHOBE aHalIM3a
yCIOBUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOAEb, BBLACIATDH
¢busnveckne BeTUYUHBI U (HOPMYIIBI, HEOOXOIUMBIE I €€ pelIeHus,
IIPOBOAUTH PAcU€Thl U OLIEHUBATh PEAJIbHOCTH MOJIyYEHHOTO 3HAUYEHUs

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Kau4C€CTBCHHBIC 3agaqu: BBICTpanBaTh JIOTUYCCKH
HETIPOTUBOPCUUBYIO L CIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOﬁ Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (1)I/ISI/IIICCKI/IG SABJICHUS

Hcnonp3oBaTh MOpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
UHTEpIpeTalMi W NPEJACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX HUCTOUYHUKOB; KPUTHUYECKH

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

[IpuBoAMTH TpHUMEpHI BKJIaJa POCCUHCKUX U 3apYOEKHBIX YUEHBIX-
(U3MKOB B pa3BUTHE HAayKu, OOBSICHEHHE MPOIECCOB OKPYKAIOIIETO

MHpa, B pa3BUTUC TCXHUKH U TEXHOIOTHI

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3HKE B TMOBCEAHEBHOU
YKU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B oxpyncaromeﬁ cpeac

PaGoTtate B rpymnie ¢ BBINOJIHEHUEM PA3IUYHBIX COLUAIBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJAPTHBIX
CUTyalUsX, aJE€KBAaTHO OLICHUBATH BKJAJ KaXKJOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMO POOIeMbl




11 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaMeTHBIE Pe3yJIbTAThI 0CBOEHHUSI OCHOBHOM
0o0pa3oBaTeJIbHOM MPOrPaMMBbI CpeIHero 001ero odpa3oBaHusi

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OopMHpPOBAaHUN COBPEMEHHON HayyHON KapTUHBI MHpa, B Pa3BUTHU
COBPEMEHHOM TEXHMKHU M TE€XHOJIOTHH, B MPAKTUYECKOU ACATEIbHOCTH
JFO/IEH, IETIOCTHOCTD U €IMHCTBO (PU3UIECKOIN KapTHHBI MUPa

VY4uTBIBaTh I'PaHUIIBI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUM 3apsl, sAlepHas MOJENIb aTOMa, HyKJIOHHAs

MOJIEJIb AaTOMHOTO SiApa MPH peIIeHN: (prU3nYecKux 3aaad

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
IEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMO/ICICTBHE MarHuroB,
ANEKTPOMAarHuTHas WHAYKLHS, JCHCTBME MAarHUTHOrO TMOJs Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMWCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIIpu3allusl CBeTa, AMCIEPCUS] CBETa, (OTORIEKTpUUECKUl 3(ddexT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OmnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIeCTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, OMTUYECKHE, JICKTPUIECKYIO MMPOBOJAUMOCTD Pa3TMIHBIX
Cpel) U DJJIEKTPOMAarHuTHblE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnuanoB, JJIC, pabora Toka, WHAYKIUS MarHUTHOTO
mons, cuna Awmmepa, cuna JlopeHna, WHAYKTUBHOCTh KATYIIKH,
9HEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
FapMOHHYECKHUX 3IEKTPOMAarHUTHBIX KoseOaHuM, boxycHoe
paccTosiHMe W ONTHUYEeCKash CHJIa JIMH3BI, MPU OMUCAHWUU TPABHILHO
TPAKTOBAaTh (PUIUYECKUI CMBICT HCIOJB3YEMBIX BEIMYWH, UX
o003HaYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJITUYUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA WU IMPOLCCCHI, UCIIOJIb3Ysd
(bmuqecxne BCIIMYUHBI: CKOPOCTHb JJICKTPOMAIHUTHLIX BOJIH, JJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, Iepruoa
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb (1)I/IBI/II-IGCKI/II\/JI CMBICJI UCIIOJIB3YCMbIX BCJIMYHH,
nx 0003HAYCHHUS U CAUWHUIIBI, YKa3bIBATb (bOpMy.HBI, CBA3BIBAIOIUEC
JaHHYIO (bI/ISI/ILICCKy}O BCIMYUHY C APYTUMHU BECIIMYMHAMHU, BBIYHUCIIATH

3HA4YCHHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnyeckue 3aKOHbl M NPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M MapajUIeIbHOIO COCIMHECHUS MPOBOJIHUKOB,
3aKkoH [[xoyns — JleHna, 3aKOH 3JI€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHS DHEPTrUU, 3aKOH COXpaHEHUS
UMITyJIbCA, 3aKOH COXPaHEHHUS OJCKTPUUECKOTO 3apsja, 3aKOH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pachajza; TMpH O3TOM pa3lindyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 00JIACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIWKW MArduTHOI'O I10JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

Ctpouth ¥ ONHUCHIBATH H300pa)K€HUE, CO3/1aBAEMOE  IUIOCKUM

3€pKaJioM, TOHKOW JIMH301

11.9

BBIOMHATE SKCIIEPUMEHTHI IO HCCIEA0BAHUIO0 PU3NYECKUX SBICHHUMA U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHUI; TIpU
aToM (opmyaupoBaTh TpobiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

O60py,£[0BaHI/I$I, MPOBOAUTD OIIBIT U (I)OpMyJ'II/IpOBaTL BBIBOJbI

11.10

11.11

OCYHICCTBJISITB mpsAMbIC W KOCBCHHBLIC H3MCPCHUA (1)PI3PI‘-I€CKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

HCIIOJIB30BaTh N3BCCTHBIC METO/IbI OLICHKHU HOTpCHIHOCTCﬁ I/IBMCpCHI/Iﬁ

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpsAMBIX ~ M3MEPEHUM; IMpPU ITOM KOHCTPYHUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJbTaThl IOJIYYEHHON 3aBUCHUMOCTH (PU3MUECKHUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU




UCCIIEIOBAaHUI B pamMKax y4eOHOro OKCIepUMEHTa, Yy4eOHO-
HCCJIEN0BATENbCKON U MPOEKTHOW AEATEIbHOCTU C MCIOJIb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUYECKYIO MOJEIb, BBIACIATH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYUYCHHOTO 3HAUYCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'MYCCKHU
HCTIPOTUBOPCUUBYIO LCIOUKY paCCY)K,I[eHI/Iﬁ C 0H0p0171 Ha H3YUYCHHBIC

3aKOHBI, 3aKOHOMCPHOCTH U (bHBI/I‘ICCKI/IG SABJICHUSA

Hcnonp3oBaTe MHpU  peLICHMM YY4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMi W NPEJICTaBICHUS Y4eOHOW M Hay4YHO-IOMYJISIPHOM
uHpOpMalUY, NOJYYEHHOM M3 Pa3IUYHBIX UCTOUYHUKOB; KPUTHUUYECKH
aHAJIM3UPOBATh MOJydaeMyro HH(OpMaIuio

OOBSICHATh NMPUHLMIIEI ACUCTBUS MalIMH, NMPHOOPOB U TEXHUUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUA WX O€30MaCHOTO HCIIOIH30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTh HpHUMEpHl BKJIaJa POCCUHCKUX U 3apyO€XKHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns 0e301MacHOCTH pu o0palleH!u ¢ mpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pOBbS U

COOJTIOICHHSI HOPM SKOJIOTMYECKOT0 MOBEJCHHUS B OKpY Katollel cpefie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JISATEIBHOCTh B  HECTaHAAPTHBIX
CUTyalUsIX, aJCKBATHO OLIEHMBAThb BKJIAJ KaXIO0r0 M3 Y4YaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEPKAHUSA

10 KITACC

Kon Koa npoBepsiemoro

IIpoBepsiemMble 3J1eMeHTBHI COIePKAHUS
pa3nena JJIeMeHTa

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

®usuka — Hayka o npupoae. Hayunsie
11 METO/bI IIO3HAHUS OKpy:karouiero mupa. Poib
JKCIIEPUMEHTa M TEOpUM B  IIpolecce

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

MopenupoBanue (U3MUECKUX SBICHUH W

1 nporeccoB. Hayunsie runote3sl. Ousnueckue
3aKOHBI U TEOpUU. ['paHUIBI MPUMEHHUMOCTH

12 (buznueckux 3aKOHOB. [punanun

' cootBeTcTBUsl. Pomb u wmecto ¢Qusuku B

(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4dHOMU

KapTHHBI MHpa, B IIPaKTUYECKON

JIeSTEILHOCTH TI0AeH

2 MEXAHHWKA

##HPartH#KIHEMATUKA

Mexanuueckoe nBuxenue. OTHOCUTEIBHOCTh
211 MeXaHuuecKkoro aBmxkeHusa. Crucrema oTcuéra.

Tpaexropus

[Tepemernenne, ckopocTh (CPEmHSSI CKOPOCTb,
MTHOBEHHass  CKOpOCTb) M YCKOpEHHue
21 2.1.2 MaTepUaIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
- CHCTEMBI KOOp/AMHAT. Crnoxenue

MIepEMENICHUN U CII0KEHNE CKOPOCTEN

PaBHOMepHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'paduku
2.1.3 3aBUCHMOCTH KOOPJIMHAT, CKOPOCTH,
YCKOpeHHUH, yTH u MepEMELCHUS

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

2.14

2.15

2.16

2.1.7

CBoOogHoe majienne. Y CKopeHue CBOOOTHOTO

IHagacHus

KpuBonnHeliHoe nBuxeHue. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAsA
CKOpPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEeMHUTEIIFHOE YCKOPEHHE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHapsAOB, LENHBbIE U PEMEHHBIE
neperayu

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUS MEXIY MyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  paBHBIC
MIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JIBUKEHUM C HAa4daJlbHOM CKOPOCTBIO, PaBHOU
Hy/10. V3ydyeHne ABUMKEHUs LIapHUKa B BSI3KOU
xuakoctu. M3ydeHwe  IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

#HPari#H## IMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

Bropoit 3akoH HproToHa ns MarepuanbHOR
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuit 3akon HeloToHa mia

MaTCpHUaJIbHBIX TOUCK

224

3akoH BCCMHUPHOI'O TATOTCHUS. Cua TSHKeCTH.

ITepBas kocmuyeckasi ckopocThb. Bec Tena

2.2.5

Cuia ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuiia TpeHHS
CKOJBXKEHUS M  CWia TPEHHA  IOKOS.

Koaddunment tpenus. Cuna cOnpoTUBICHHUS




IIpH ABMXXCHUU TEJla B JKUAKOCTH HUJIN I'a3€

2.2.7

2.2.8

2.2.9

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CUJIbI OTHOCUTENIBHO OCH BPALLEHUS.
[Inedo cunbl. YcnoBus paBHOBecUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKH,

JABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue ABMKEHUS
Opycka 10 HAaKIOHHOM IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cwil. MccnenoBanue
3aBUCHUMOCTH CUJI YIPYTOCTH, BO3HUKAIOIIHUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpaslie, OT BEJMYMHBI HUX JeQopMaLuu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

T€J1a, UMCIOIIECTO OCh BpallICHUSA

2.3

###Par###3AKOHBI COXPAHEHM A B MEXAHUKE

I/IMHYJ'ILC MaTepHaﬂLHOﬁ TOYKH, CHUCTCMBI

2.3.1 MaTepUaJbHBIX ToueK. WMIynbc cuibl "
N3MEHEHHE UMITyJIbCa Tella
2392 3akoH coxpa”eHuss umnyiasca B HCO.
s PeakTnBHOE ABIKEHIE
2.3.3 PaGora cubl
2.3.4 MOIIIHOCTE CHJIBI
235 Kunernueckas sHeprus MaTepuanbHON TOYKH.
o TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmanvuass sHeprus. [loTeHnmanbHas
236 SHEprus yIpyro nepopMHUpOBaHHON
o npyxuHsl. [loTeHuuanbHas sHeprus Tena
BOJIM3M OBEPXHOCTHU 3eMIIU
[loTeHuManpHple ¥ HENOTEHLUAIbHBIE CHUIIBI.
237 CBs3b pabOThl HEMOTEHUHUAIBHBIX CHJI C

N3MCHCHUCM MEXaHUYEeCKOMH SHECpPTUn

CHUCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYEeCKOH OHEPIrun

2.3.8 VYrpyrue u Heynpyrue CTOJIKHOBEHHS
239 TexHHYeCcKkne ycTpOWCTBA: IBUKEHHUE PAKET,
- BOJOMET, KOIIEp, IPYKUHHBIN ITUCTOJIET
[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
2310 CKOpPOCTEM TeJl IpU HEYNpPyroM yzaape.

UccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

#H#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUN

3.11

OcHOBHBIE MIOJIOKCHHS MOJIEKYJISIPHO-
KUHETUYECKOU TEOPUH. BbpoyHoBckoe
nemkenue. uddysusa. Xapakrep IBHKESHUS U

B3aHMOHeﬁCTBHﬂ qaCTull BE€UICCTBAa

3.1.2

Mopgenu CTpoeHHs Ta30B, KUIAKOCTEH H
TBEPABIX TeN W  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

3.1.3

3.14

Macca wmonekyn. KommnuectBo BemiecTsa.
[TocTostHHass ABoraapo
TenmoBoe paBHOBecue. Temmeparypa u €€

nsmepenue. [lkana remneparyp Llenbcus

3.15

3.1.6

3.1.7

Mogens  upeansHoro  rasza.  OcHOBHOE
ypaBHEHHE MOJIEKYJIIPHO-KMHETUYECKOU
TEOPHUH UJEATBHOTO rasa

AGcomtoTHas TemrepaTypa Kak Mepa cpeaHei
KMHETHYECKOW DHEPrMH TEIUIOBOIO JBUKCHUS
yactul ra3a. [llkxana remneparyp KensBuna
VYpasuenne Knanelipona — Menzeneesa.

3akoH /lanbToHA

3.1.8

l'azoBbIe 3ak0HBI. M30mpOLIECCH] B MAEATBHOM
raze ¢ MOCTOSHHBIM KOJMYECTBOM BEIIECTBA:

U30TEepMa, U30X0pa, H300apa

3.1.9

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

321

3.2.2

IIpaktuuyeckue paboTsl. M3MepeHue Macchbl
BO3JyXa B KJIaCCHOM KomHare. MccnenoBanue
3aBHCUMOCTH MEXIY NapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmoauHamuueckass cucrema. BHyTpeHH:s
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

KomnyectBo Temnotsl u pabota. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buael Temonepenauu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
VYienpHass TeEmIOEMKOCTh BellecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

3.2.4

3.25

3.2.6

[TepBriii 3aKoH TepMoauHaMuku. [IpuMenenme
MIEpBOTO 3aKOHa  TEPMOJMHAMUKHU K
n3onpoueccam. I'paguueckass UHTEpIIpeTaLUs]

paboThI Taza

TenmoBble MammHbl. [IpuHIMIBL OElCTBUSA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MammHax. KoadpounueHt
nmone3Horo  nedctBus  (mamee —  KIIM)

terioBoid MamuHbl. [{ukin Kapuo u ero KII1/]

Bropoii 3aKOH TEPMOJIUHAMUKH.
HeobOpatumocTs  mpolrieccoB B MPUPOJIE.
TermoBsie JIBUTATEITH. IKOJIOTHYECKHE

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD

3.2.8

[Ipaktrueckue padboTel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

3.3

###Par###AI'PEI’ATHBIE COCTOSAHIMA BEIIECBA. ®A30BBIE

INEPEXO/IbI




4.1

331

3.3.2

[TapoobpazoBanue u KoHaAeHcalus. Mcnapenue
" KUIICHHUE. VY nenpHas TeIJIoTa
napoo0Opa3zoBaHus. 3aBUCUMOCTh TeMIIEPaTyphbI

KHIICHHUA OT JaBJICHUSA

AOcCon0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachllieHHbIH nap

3.33

3.34

Teépnoe TeJIO. Kpucrannnueckue u
amopdHbie Tena. AHU3OTPONHUS  CBOWCTB
KpHUCTAJJIOB. Kunxue KPUCTAILIBL.

CoBpeMeHHbIE MaTepralIbl

[InaBnenve u KpucTayuM3auus. Y JenbHas

TCILJIOTA I1JIaBJICHHUA. CY6JII/IMaI_II/I$I

3.35

3.3.6

ypaBHCHI/Ie TEII0BOro OajaHca

TexHudeckue yCTpOMCTBA: THUIPOMETp U
IICUXPOMETP,  KaJOPUMETP,  TEXHOJIOIHH
IIOJIyYEHUSI COBPEMEHHBIX MaTE€pHaJIOB, B TOM

YHUCJIC HAHOMATCPHUAJIIOB, U HAHOTCXHOJIOTHU

3.3.7

41.1

[IpaxkTueckue paboTHI. N3mepenune

BJIA)KHOCTH BO31yXa

OJIEKTPOAMMHAMUKA
###HPar#t## O JIEKTPOCTATUKA

Onextpuzanys Ten. DneKTpudeckui 3apsi. JBa

BUA SJICKTPUYCCKUX 3apsa 0B

412

[IpoBonHMKH, JTUDJIEKTPUKU u

MOJYIIPOBOAHUKHU

413

3akoH COXPAHCHUSA JICKTPHUICCKOI'O 3apdaa

4.1.4

Bsaumoneiictsue 3apsioB. 3akoH Kynona

4.1.5

DnexTpuyeckoe noJie. Hanpsxéanocts
JJIEKTPUYECKOIO TIOJIAL. [TpuHIHN
cynepno3uiuu.  JIMHUM ~ HanpsSKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA

4.1.6

PaGota cumim  ANEKTPOCTATUYECKOTO  TOJIS.

HOTGHLII/IaH. PazHocth IOTCHIIMAJIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOSAHHOM




4.2

OJICKTPUYCCKOM I10JIC. I[I/IBJ'I CKTpHUUYCCKaA

IIPOHULIAEMOCTh
DNEeKTPOEMKOCTb. Konpencarop.
4.1.8 DNeKTpOEMKOCTh  TUIOCKOTO  KOHJIEHCATOpA.
DHeprus 3apsHKEHHOI0 KOHAEHCaTopa
TexHuueckue  ycTpOHCTBA:  AJIEKTPOCKOI,
419 3JEKTPOMETP, BJIEKTPOCTATHYECKash 3alluTa,
o 3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJEHCATOP,
KCEpPOKC, CTPYUHBIN TPUHTED
4110 IIpakTuueckue paboTHI. H3zmepenne

ANEKTPOEMKOCTH KOH/ICHCATOPA

HHPar##H#IIOCTOSIHHBIN DJIEKTPUYECKUN TOK. TOKU B

PA3JIMYHBIX CPEJJAX

YcaoBus CyHIICCTBOBAHUA IIOCTOAHHOI'O

4.2.1 3JeKTpUYeCcKOro Toka. Mcrounuku toka. Cuna
Toka. [locTosITHHBIN TOK
422 Hanpspkenue. 3akon Oma a1 ygacTka 1enu
123 DNEeKTPUUECKOE CONPOTUBJICHHUE. Y IETbHOE
o COTPOTUBIICHUE BEIIECTBA
424 [TocnenoBarensHOE, napaienbHoe,
o CMEIIIaHHOE COSTMHECHHUE TTPOBOTHUKOB
Pabota snexTpudeckoro Toka. 3akoH Jkoyis
4.2.5
— Jlenua
4.2.6 MOMIHOCTB JEKTPUIECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — IJC) u
427 BHYTpPEHHEE COMPOTHUBIIEHNE MCTOYHUKA TOKA.
o 3akoH Oma i1 TOJNHOM  (3aMKHYTOI)
aneKkTpudeckoit nemnu. Koporkoe 3amMbIkanue
DneKTpoHHAas MIPOBOJIUMOCTh TBEPABIX
128 METAJUIOB.  3aBUCUMOCTH  COIPOTHUBJICHHS
o METaJIOB oT TEMIEPATYPHI.
CBepXIpoBOANMOCTh
429 DJIeKTpUYecKuid TOK B BakyyMme. CBoiicTBa

3JIEKTPOHHBIX IIyYKOB




4.2.10

[HonynpoBonnuku. CoOCTBEeHHAs U TPUMECHAS
MPOBOIUMOCTh TOJYIPOBOIHUKOB. CBOWCTBa

p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEKTPOIUTHYECKAS U CCOLIMAIHS.

DIIEKTPOJIN3

4.2.12

4.2.13

4.2.14

11 KJIACC

DIIEKTPUUYECKU I TOK B rasax.
CaMocCTOSITeIbHBIE U HECAMOCTOSITEIIbHBIN
pa3psa. Pa3nuuHble TUIIBI CAMOCTOSITEIBHOIO

paspsaa. Monnus. [1na3ma

TexHuueckue YCTPOMCTBA: aMIIepmerp,
BOJITMETP,  pEOCTaT, MCTOYHHUKH  TOKa,
JJIEKTPOHATPEBATEIIbHBIC puOopHI,
3JIEKTPOOCBETUTENIbHBIE IPUOOPBI, TEPMOMETP
COINPOTHUBIICHUS, BaKyyMHBIN MO/,
TEPMHUCTOPHI " (doTope3nucTopsl,

HOHprOBO}IHHKOBLIfI Auona, raJlbBaHUKa

[IpakTnueckue paloThI. Nzyuenne
CMEILIAHHOTO COEIMHEHUS PE3UCTOPOB.

WN3smepenne OJIC HUCTOYHMKA TOKa M €ro
BHYTpEHHEro conpotusieHus. Habmionenue

QJICKTPOJIMN3a

Kon Koanposepsiemoro

pasaeiia 3JIEMCEHTA

IIpoBepsiemble 3JIeMEHTHI COAEPKAHUSA

4 DJIEKTPOAMMHAMUKA
###Par#t##MATHUTHOE TTIOJIE. DJIEKTPOMAT'HUTHAA UHAYKIUA
IlocTtosnnple MarHuTbl. B3aumoneiicTBHe
431 MOCTOSIHHBIX MarHUTOB
4.3 MaruutHoe mone. BekTop MarHMTHOM
132 uHaykuud.  [lpuHnun — cynepro3uiiuu.

Jluanm MarautHOM uWHAyKuuu. Kaptuna

JUHUM  MAarHUTHOM  HMHAYKIUU  TOJIA




IIOCTOAHHBIX MaroHuTOB

MarauTHOe T10J€ MPOBOJHUKA C TOKOM.
KapTuna nuHUI 1O JUIMHHOTO MPSIMOTO

IIPpOBOAHHMKA M 3aMKHYTOI'0O KOJIBHEBOI'O

433 MPOBOJIHMKA, KAaTYHIIKU C TOKOM. OIBIT
Opcrena. BzaumoelicTBre MPOBOAHUKOB €
TOKOM
4.3.4 Cuita Amriepa, €€ MOJyJIb M HAalpaBJIeHHUE
Cuua JlopeHiia, €€ MOTyJib M HalpaBJICHUE.
JIBrokeHHe  3apsHKEHHOM  4YacTHIbI B
435 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue ANEeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BeKTOpa MAarHUTHOM MHIYKLIMU
O/1C nnaykuuu. 3aKoH 3IEKTPOMarHUTHOM
438 unaykuun Oapanes
BuxpeBoe »snextpuueckoe mnone. IC
WHIYKIIMA B TIPOBOJIHUKE, JBIOKYIIEMCS
439 MOCTYTATEIbHO B OAHOPOJAHOM MarHMTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHayKTUBHOCTH. fIBIEHME CAaMOMHAYKIWH.
43.11
O/1C camouHIyKIIMU
DHeprusi MarHUTHOTO TOJSI KaTYIIKH C
4.3.12
TOKOM
4.3.13 ONEeKTpOMAarHUTHOE I10JI€
TexHuueckue  yCTpOMCTBA:  IOCTOSIHHBIE
MAarHHTEHI, AIEKTPOMATHUTHI,
43.14
AJIEKTPOBUTATEb, YCKOPHTENH
AJIEMEHTAPHBIX YaCTHUIl, UHAYKIIMOHHAS TIeUb
[IpakTrueckue paboTHI. Nzyuenune
4315 MarHUTHOTO TOJsi KaTyIIKd C TOKOM.

Uccnenosanne aOeliCTBUS  ITOCTOSHHOI'O

Mar"urTa Ha paMKy ¢ TokoM. MccnenoBanue




SIBJICHUSA BHCKTPOMaFHHTHOﬁ HHAYKOWUH

KOJIEBAHM 1 BOJIHBI

5.1

#HPart#H#MEX AHNYECKUE U 9JIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

5.12

KonebarensHass cucrema. CBoOOmHBIE
konebanus. [apmoHmueckue KojeOaHus.
Ilepwion, uacrtora, amiuktyaa u  (dasa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaTeMaTH4ecKuu

MasTHHK

513

5.14

5.15

VYpaBHEHHE TapMOHHUYECKHX KOJEOaHUM.
Kunematuueckoe u JUHAMUYECKOE

OIMCAHUE KONeOaTEeIbHOr0 IBUKECHUS

[IpeBpamenue SHEPTUH pu
TapMOHMYECKHX  KOJeOaHUsX. CBs3b
aAMIUTUTYIbI KoJieOaHu HUCXOIHOMN
BEJIMUMHBI C aMIUTUTyJaMH KoyieOaHHUi e

CKOPOCTH U YCKOpPEHUs

Konebarenbubiit  koHTYp.  CBOOOAHBIE
JJIEKTPOMAarHUTHBIE KoJieOaHus B
UAeaIbHOM  KOJICOATEJIbHOM  KOHTYpE.
AHanoruss MexXIy MEXaHWYECKHUMU U
AEKTPOMArHUTHBIMU KOJIe0aHUSMHU.

®opmyna TomcoHa

5.16

5.1.7

5.18

3akoH COXpPaHCHUA DHCPTUU B HUACAJIBHOM

KoJe0aTeIbHOM KOHTYpe

BoinyxeHHbIE MEXaHUUYECKHEe KoJeOaHusl.
Pes3onanc. Pe3onancnas KpHUBasl.
BoinyxneHHnbie AJIEKTPOMarHUTHBIE

KoJIeOanus.

[lepemennbiii  Tok.  CHUHYycCOUJAJIBbHBIN

IIEPEMEHHBIN TOK.

5.19

MomHocTb [IEPEMEHHOTO TOKa.
AMIUIMTYIHOE W JACHCTBYIONIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA




5.1.10

5.1.11

5.1.12

Tpancdopmarop. [Ipoussoacrso, nepegaya
U NOTPEeOJICHUE DIIEKTPUUECKOW SHEPruM.
OKOJIOTUYECKHE PUCKHU IIPU IPOU3BOACTBE
JIIEKTPUYECKON JHEPIuu. Kynerypa
HCIIOJIB30BAHHUS AJIEKTPOIHEPIUH B

HOBCEIHEBHOU KU3HU

Texnuueckue ycTpoiicTBa: celicmorpad,
ANEKTPHICCKHIH 3BOHOK, JIMHUN

QJICKTpoIepcaaqd

ITpaktiueckue pabotsl. MccienoBanue
3aBUCUMOCTH IepuoJia MaJIbIX KoseOaHul
rpy3a Ha HUTHU OT JUIMHBI HUTU U MaccChbl
rpy3a. MccienoBanue nepeMeHHOrO TOKa B
LEeny W3 IOCJIENOBAaTEIbHO COEINHEHHBIX

KOHACHCATOpPA, KaTYHIKHU U pE3UCTOPa

5.2

#HHPartHMEX AHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

5.2.1

Mexanuueckue BOJIHBI, YCIIOBHS
pactpoctpanenus. Ilepuon. CkopocThb
pacmpocTpaHeHuss W JJIMHA  BOJIHBI.

HonepeqHLIe U TPOAOJILHBIC BOJIHBI

522

5.2.3

###Par### Untepdepenuus u audpaxius
MEXaHUYECKUX BOJH
3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTa Tona. Tem0p 3ByKa

5.24

525

3HeKTp0MaPHI/ITHBIe BOJIHEI. YcaoBus
HU3JTy4CHUA OJICKTPOMAarduTHBIX BOJIH.
Bzaumnuas OopucHTalusl BEKTOPOB E, Buvo

B 3HCKTpOMaFHPITHOI>'I BOJIHE B BAKyyM€

CBoiicTBa  JJIEKTPOMAarHUTHBIX  BOJIH:
OTpa)KeHHEe, MPEJIOMIICHUE, TOJIpU3aINs,
mudpakmus, wuHTephepeHiusa. CKOpoCTh

QJICKTPOMArHUTHBIX BOJIH

5.2.6

[IIxana 3JIEKTPOMArHUTHBIX BOJIH.
HpI/IMCHeHI/Ie SJICKTPOMAruuTHBIX BOJIH B

TEXHUKE U OBITY




5.2.7

[IpuHIMIBL PagUOCBSI3U U TEJIEBHUICHUS.
Paguonoxarus. DNEeKTPOMarHuTHOE

3arpsi3HEHUE OKPY KaIoLIel cpebl

5.2.8

TexHu4eckue yCTpOWCTBA: MY3bIKAJIbHbBIC
WHCTPYMEHTBHI, yJIBTpa3ByKOBas
JUAarHOCTUKa B TEXHUKE M MEJHULIMHE,
pagap,  paauONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedgon, CBU-neup

5.3

###HParfH##OII TUKA

531

5.3.2

[IpsMonuHeHOE pacmpocTpaHEHUE CBeTa
B OJIHOpOJHOM cpene. JIyu cBera

OtpaxkeHue cBeTa. 3aKOHBI OTPAXKECHUS
ceta. [loctpoenne M300pakeHuii B TIOCKOM

3epKase

5.3.3

[Ipernomiienne cBera. 3aKOHBI TPETOMIICHUS
CBeTa. AOCONIOTHBIN OKa3areib

MPEIOMIICHUS

5.34

Iomuoe BHYTPEHHEE OTpaKEHHE.
[IpenenbHbIl yroy IMOJHOTO BHYTPEHHEIO

OTpaXXCHUSA

5.3.5

5.3.6

5.3.7

Hucnepcust cBera. CHOXHBIA  COCTaB

Oenoro cBera. L{Bet

CoOuparomue W paccenBalONINe JIMH3BI
Tonkass nuH3a. DOKYyCHOE pACCTOSHUE U
OIITHYECCKAas cuiia TOHKOU JIMH3BI.
[TocTpoenne n300pakeHn B COOMPArOIINX
W paccenBarommx JuH3ax. Dopmyna
TOHKOW JMH3bI. YBEIUYEHHUE, J1aBaeMoe

JINMH30M

HpCI[CJ'IBI MNPUMCHUMOCTHU FCOMCTpH‘-ICCKOﬁ

OIITUKU

5.3.8

HNurepdepentius  cBera.  KorepeHTHBIC
HCTOYHHUKH. YcnoBus HaOJIIOIEHUS
MaKCHUMYyMOB u MUHUMYMOB B

UHTep(PEPEHIIMOHHONH KapTHUHE OT JBYX




CI/IH(baSHBIX KOT'CPECHTHBIX HCTOYHHUKOB

Hudpakuus  ceera.  JludpakuuoHHas

peméTka. YcnoBue HAOMIOJICHUS TJIABHBIX

5.3.9 MaKCUMYMOB npu MaJeHuN
MOHOXPOMAaTHYECKOTO cBeTa Ha
TUGPaKIUOHHYIO PEHIETKY
5.3.10 [Tonspu3anus ceeta
TexHuueckue yCTpPOMCTBA: OYKH, JIyIa,
¢doroanmapar, NPOCSKIMOHHBIA ammapar,
53.11 MMKPOCKOII, TEJECKOTII, BOJIOKOHHAS
OIITHKA, TG paKIMOHHAS pemérka,
TIOJIIPOU T
IIpakTuueckue paboTHI. H3mepenue
531 nokasaresis mpeiomieHus. MccienoBanue

CBOMCTB  W300pakeHHMH B  JIMH3aX.

Ha6JHOI[eHI/Ie AUCIICPCUN CBCTA

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'panunpl IPUMEHUMOCTH  KJIACCHUYECKOU
MEXaHUKH. [TocTtynatet TEOPUH
OTHOCHUTEIIBHOCTHU: MHBApUAaHTHOCTb
MOAYJNA CKOPOCTH CBE€Ta B BaKyyMe,

NPpUHOHUII OTHOCUTCIIBHOCTHU OuHImTeHA

6.2

OTHOCUTENBHOCTh OITHOBPEMCHHOCTH.
3aMeJIJ'IeHI/Ie BpEMCHU W  COKpalICHUC

JUINHBI

6.3

3Hepr1/1;1 " UMITYJIbC CBO60I[HOI71 JaCTUIIbI

6.4

CBs3p Macchl C DHEPIHEH W HMMIYJIbCOM
CBOOOJHOW YacTHULbl. OHEpPrus MOKOs

CcBOOOIHOM Y4aCTHUIIEI

KBAHTOBAS ®U3MKA

7.1

#H#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Popmyna [Inanka cBs3u SHEPrUU
doroHa ¢ ero uyactoTod. OHeprus u

UMITYJThC (POTOHA




7.1.2

OTtkpeiTHE U HccaenaoBanue GoTodddekra.

OmBITEI AT. Croerona. 3aKOHEBI

dhoTtodrddekra

7.1.3

YpaBHeHue OUHIITENHA st
dotorddekra. «Kpacnas TPaHULIA»

dhoTodrddexra

7.1.4

Hasnenue ceera. OnwiTel [1.H. JIeOGenena

7.15

XUMHYECKOE IEHCTBUE CBETA

7.16

TexHuueckne yCTpOWCTBA: (OTOIIEMEHT,
¢doromaTyuk, COJTHEYHasI Oarapes,

CBETOIUO/I

7.2

7.2.1

7.2.2

7.2.3

CTPOEHUE ATOMA

Mopens atoma Tomcona. OnbITEI
Pezepdopaa mo uccieoBaHnui0 CTPOCHUS

aToMa. HnaHeTapHas{ MOJZCIb aToMa

[Toctynatet bopa. N3nyuenune "
noryiomeHue (GOTOHOB TpU  Hepexoje
aToMa C OJHOTO YpOBHS OJHEPIMM Ha
npyroi. Buasl ciektpoB. CnekTp ypoBHEN

OHCPIrur aToMa BOAOpOaa

BomnHoBEIe cBoiicTBa 4dactui. BoJHBI e
bponns. KopnyckynspHo-BOIHOBOMI
nyanu3M. Jludpakuus 3JIEeKTpOHOB Ha

KpucTtajuiax

7.24

CrooHTanHOE U BBIHYKICHHOC H3JIYUCHHUC.

YcTpolicTBO U PUHLIKIT pabOTHI Jiazepa

7.2.5

TexHuueckue yCTpOMCTBA: CIEKTPaIbHbIN
aHaJIu3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

7.2.6

[Ipaktuyeckne  pabotel.  HaGmionenue

JIMHENYaTOro CeKkTpa

7.3

ATOMHOE AJ1PO

7.3.1

Meroasl HaOMIOACHHUS W  PETHCTPALUH

OJICMCHTAPHBIX YaCTUI]




7.3.2

OTKpbITHE  PagUOAaKTUBHOCTH.  OIBITHI
Pesepdopna mo ompejaeneHH0 cocTaBa
paanoakTHBHOrO  u3nydeHus. CBoiicTBa
anb(da-, 6eTa-, raMMa-m3rydeHus. Briusaue

PaaAuOaKTUBHOCTH HaA KUBBIC OPraHU3MBbI

7.3.3

7.3.4

OTKpeITHE  TOPOTOHA U HEWUTpPOHA.
Hyxnonnass monmens sigpa ['eiizenbepra —
NBanenko. 3apsan snapa. MaccoBoe 4HCIIO

sapa. M3oronsl

Anwda-pacna. DNEKTPOHHBIH "
MO3UTPOHHBIH  OeTa-pacman.  [amma-
u3JIyuyeHue.  3aKOH  PaJMOaKTUBHOIO

paciiaaa

7.3.5

7.3.6

7.3.7

OHeprus CBA3M HYKIOHOB B  sJpeE.
SAnepusie cunbl. Jlepekt Macchl siapa
SAnepuele peakuuu. JleneHue u CUHTE3
sanep

SnepHsiii peaxrop. TepmosinepHbIit
cuHte3. [IpoGneMbl ¥  HEPCHEKTHBBI
SIEPHOM  DHEPTreTUKU.  DKOJIOTMYEcKHe

ACIICKThI HI[GpHOfI SHEPICTUKHU

7.3.8

OnemeHTapHple  yacTHlbl.  OTKpbITHE
II03UTPOHA. DyHIaMEHTAJIbHBIE

B3aHMOJICHCTBUS

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETD,
Kamepa BwuibcoHa, sAnepHBIl  peakTop,

aroMHas obom0a

7.3.10

IIpaktuyeckue pabotel. HccnenoBanue
TPEKOB YaCTUIL (o TOTOBBIM

¢dororpadusm)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3mnoro neba. CosBesnmus, spKue

3BéSIILI, IIJIaHCTHI, UX BUAUMOC NBUKCHUC

8.2

Conueu”as cucreMa. IlmaHeTsl 3€MHOM




I'pyHIIbI. IInaHETBI-THTAaHTHI u ux
CIIYTHUKH, KAPJIHWKOBLIC IIIAHCTHI. Marsie

Testa CoMHEYHOH CUCTEMBI

8.3

8.4

8.5

8.6

8.7

Connne, ¢otochepa wu  armocdepa.

ConHeyHast akTUBHOCTb
Wctounuk sneprun CosHua u 3B€371

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, pPajJuyc, TeMIlepaTypa,
170:¢ B3aHMOCBS3b. Hunarpamma
«CHEKTpaNbHBII  KJIACC — CBETHMOCTHY.
3BE3apl  IVIABHOW  I1OCJIEIOBATEIILHOCTH.
3aBUCUMOCTh «Macca — CBETUMOCTBY» JUIf

3BE37] TTIaBHOM IOCICA0BATEILHOCTH

###Par###BuyTpeHHee CTpoeHHe  3BE3L.
CoBpemeHHbIE IIPEICTABIICHUS 0
npoucxXokaeHun | sBomormu ConmHua u

3BE3. DTanbl )KU3HU 3BE3I

Mneunsii  Ilyre — Hama [anakrtuka.
CnupanbHasgs  cTpykTypa  [amakTukwy,
pacnpenenenue 3BE3N, Trasa W [BUIH.
Ilonoxxenne u gBuxenne ConHua B
lanaktuke. [lmockas u  cdepuueckas

MOJACHUCTEMEI I alakTUKHU

8.8

8.9

8.10

Tunel ramaktuk. Paguorajaktukn H

KBazapbl. UEpHBIE ABIPHI B SAPAX TATAKTHK

Bcenennas.  Pacmmupenune  BceneHnoil.
3akon XaO0ma. PasOeranme rajgakTHK.
Bo3pact u pamuyc BcenenHoil, Teopus
bonbmioro B3peiBa. Mogens  «ropsuen

Bcenennoi». PenukroBoe nzinyueHue
MacmrabHass ~ cTpykTypa  BcenenHoil.
Meraranaktuka. Hepeménnsie npoGiiemsl

aCTPOHOMHHU




YYEBHO-METOJANYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» ®usuka. 10 knacc. Msxumes I'.4., bByxosues b.b., Corckuit H.H.; nox
penakuueit [lapdentreBoit H.A. AkuinonepHoe o6iiectBo «M31aTenscTBO
«IIpocemenue»

» ®usuka. 11 knacc. Makumes ['.4., byxosues b.b., Yapyrun B.M.; nox
penakimueii [TapdpentoeBoii H.A. AkuimonepHoe o6iiectBo «M3maTenscTBo
«IIpocBemenue»

A.I1. PeimkeBuu. COopHUK 3a1a4 1o pusuke. Mocksa, [poda, 2005 - 2019 r.

Coopnuk 3anau o ¢usuke 11 9 — 11 knaccos. CocraBurens [.H. Crenanoga.
M.: «IIpocsemenune», 1996 r.

3ananus oopazoBaTenbHOro noprana Peury EI'D

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA

1. I'. 4. Msaxuies, b. b. byxosues, H.H. Corckuit ®usuka 10 k1. @usuka 10
ky1acc. bazoBelif 1 yriryOsaeHHbIN ypoBeHb. YueOHUK. MockBa. [Ipocselenue,
2020

2.T".4. Mskuiues, b.b. byxosues, B.M. Hapyrun ®@u3suka 11 knacc. bazobiii u
yriayOsneHHbIl ypoBeHb. YueOHuk. Mocksa. [Ipocsemenue. 2020

3. A.Il. PeimkeBuy. COopHUK 3aaa4 o pusuke. Mocksa, Jlpoda, 2005 - 2019 1.



4. Coopnuk 3amad o pusuke mist 9 — 11 kmacco. Cocraputens [ .H. Ctenanona.
M.: «IlpocBemienue», 1996 r.

5. FO.A. Caypos. ®usuka. [Toypounsie pazpabotku. 10 kiacc. [Tocobue mis
o01eoOpa3oBaresbHBIX opranu3anuii. Mocksa. [Ipocsemenue. 2015

6.10.A. Caypos. ®usuka. [loypounsie pazpadotku. 11 knacc. [Tocobue ast
o01eo0pa3oBaTeNbHbIX Opranu3aiuii. bazoBblil U yriyOneHHbIA YPOBEHbD.
Mockasa. IIpocsemenne. 2017 r.

7. COOpHUK TE€CTOBBIX 3aJIaHUM JISI TEMATHUYECKOTO M UTOTOBOTO KOHTPOJISL.
@uzuka 10 knace. M.: «uTennext-Lientp», 2004 r.

8. C.M. Anapromeukun, A.C. CiiyxaeBckuil. @uznka. « KOHCTpyKTOp»
CaMOCTOATENbHBIX U KOHTPOJIbHBIX padoT. 10 — 11 kmaccel.

9. Ilocobue ns yuureneit. M.: Ilpocsemenue, 2010

HUP®POBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCBI CETH
UHTEPHET

1. XKupas dusuka: oOyyarorias nporpamma. http://www.int-edu.ru/soft/fiz.html
2. Ypoxku ¢u3uku ¢ ucnoib3doBanueM Muareprera. http://www.phizinter.chat.ru/
3. ®usuka.ru. http://www.fizika.ru/

4. ®dusnka: kojutekius onbiToB. http://experiment.edu.ru/

5. ®usuka: 3NEKTPOHHAS KOJUICKIHS OTBITOB.
http://www.school.edu.ru/projects/physicexp

6. Karanor cceutok Ha pecypcehl o ¢pusnke http://www.ivanovo.ac.ru/phys



7. becratHeie 00y4arolue NporpaMMel 1o Gu3NKe
http://www.history.ru/freeph.htm

8. JlaboparopHsie paboThl o pusnke. BupryansHbie 1abopaTopHbIe pabOThHI.
http://phdep.ifmo.ru

9. Anumarus GU3NYIECKUX MPoIeccoB 00bsIcCHeHUIMH. http://physics.nad.ru
10. dusnueckas sunuknoneaus http://www.elmagn.chalmers.se/%7eigor

11. Mos mikona https://myschool.edu
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