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MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa3oBaTeNbHOM MporpaMmsbl, npencraBieHHbIX B OI'OC
COO, a Takxke c yu€roM deaepanbHON paboueil mporpaMmbl BOCIHMTAHUS U
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HampaBieHO Ha (HOpMUPOBAHUE
€CTECTBEHHO-HAYYHOW KapTuHbl Mupa oOydarommxca 10-11 kimaccoB mnpu
oOyueHuu ux Qu3uke Ha 0230BOM YpPOBHE Ha OCHOBE CUCTEMHO-JESATEIIbHOCTHOIO
noaxona. Ilporpamma mo ¢usmuke coorBerctByeT TpedoBanusm PI'OC COO k
IUIAHUPYEMBIM JIMYHOCTHBIM, MPEIMETHBIM W METalpeAMETHBIM PpPe3yJbTaTaM
OOy4eHHMs, & TAKXKE YUYHUTHIBAET HEOOXOAMMOCTb PEATU3ALMH MEKIPEIMETHBIX
CBA3€H (PU3BMKM C €CTECTBEHHO-HAyYHBIMU Y4YE€OHBIMH MpeameTramMu. B Hel
OTIPENIEIAIOTCS OCHOBHBIE LIEIM U3Y4YEHHs] (U3UKH HAa YPOBHE CPEIHEro OOLIEeTo
o0Opa3oBaHMsl, INIAHUPYEMBIE PE3yNbTaThl OCBOCHUS Kypca (PU3UKU: JTUYHOCTHBIE,
MeTanpeIMEeTHbIC, IPpeIMETHbIC (Ha 0a30BOM YPOBHE).

[Iporpamma 1o gpu3rKe BKIFOYAET:

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

TOM YHCJIE MIPEIMETHBIE PE3YJIbTaThl IO roJjaM 00yUYEHUS;

e cojepkaHue yueOHOTo npeamera « Ou3nKay 1mo rojgaMm 00ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHMM 00 okpyskaromiem mupe. IKoabHBIN Kype GU3NKU — cHCTEMOOOpa3yIoni
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIBbKY (U3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUWA  ONpenesieT XapakTep U pa3BUTHE
pa3HOOOpa3HBIX TEXHOJOTHMM B cdepe SHEpPreTukd, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHUT OCHOBHOW BKJIaJ B (OPMHUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHpa oOydarommxcs, B (HOPMUPOBAHHE YMEHUN NPUMEHSTh
HAYYHBI METO] TO3HAHUSI PU BBIMOJIHEHUU UMH YY€OHBIX UCCIICOBAHUMA.

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



Hoes yenocmnocmu. B COOTBETCTBUM € HEW KypC SBISETCA JIOTMYECKH
3aBEpIIEHHBIM, OH COAEPKHUT MaTepuaj U3 BCEX pa3/eioB (U3HUKH, BKIIOUAET KaK
BOMPOCHI KJIACCUYECKON, TaK U COBPEMEHHON (DU3UKH.

Hoes ecenepanuzayuu. B COOTBETCTBMU C HeEW MaTepuanl Kypca (QU3HKU
o0ObeMHEH BOKPYr (Qu3nueckux Teopud. Begymum B Kypce sBIgeTcs
dbopMupoBaHUE TPEACTABICHUN O CTPYKTYPHBIX YPOBHSX MaTEPHH, BEIIECTBE W
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 npuxnaownoii  nanpasnennocmu. Kypc usuku mpeamnonaraer
3HAKOMCTBO C IIUPOKHM KPYTOM TE€XHHYECKUX U TEXHOJOTHYECKUX MPUIIOKEHUN
M3YUYEHHBIX TEOPHI U 3aKOHOB.

Hoes sxonocuzayuu peanuszyeTcs TOCPEICTBOM BBEIEHHUS DIIEMEHTOB
COJIep)KaHMsl, TOCBAIIEHHBIX SKOJOTMYECKUM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHBI C PA3BUTHEM TEXHUKU W TEXHOJIOTHH, a TaKXe 00CYXIACHUs
po0JIeM palMOHATIBFHOTO TPUPOIONIOIB30BAHUS U IKOJIOTHYECKOM 0€3011acCHOCTH.

CrepKHEBBIMHU dJIEMEHTaMH Kypca (U3UMKU Ha YpPOBHE CPEAHEro OOIIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYp€ MOCTpoeHUs: (pusznueckoil Teopuu, posin PyHIaMEHTATbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MNPUMEHUMOCTH TEOpHH, JJIisi ONUCAHUS ECTECTBEHHO-HAYYHBIX SIBJICHUW W
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3alyU SKCIEPUMEHTANIBHOU JAESITEIbHOCTH O00YyYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(GpOHTANBHBIX KPAaTKOBPEMEHHBIX OKCIEPUMEHTOB M J1A0OpaTOpPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
MPOBOAUMBIX JUII KOHTPOJIE W OIEHKH, OCYIIECTBISCTCS  y4aCTHUKAMU
o0pa30BaTeNBLHOTO TIPOIlecCa HWCXOMd W3 OCOOCHHOCTEW IUIAaHUPOBAHUS U
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OoOy4YaromMUMHUCd YMEHHUSIMHU TPOBOAUTH KOCBEHHBIE H3MEPEHUs, HCCIICIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHE YJIENAETCS PEHIEHUI0 PACUYETHBIX M KauyeCTBEHHBIX
3amad. [Ipu 3TOM n71st pacu€THBIX 3a/1ady MPUOPUTETOM SIBJSIIOTCS 3aJayd C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH Kak M3 OJHOTO pasjiena Kypca, TaKk M UHTETPUPYs 3HAHUSA U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKAaHUSI (PU3NYECKUX SBJICHHM U TMPOILIECCOB B OKPYXKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKkTHUKO-
OpPUEHTHUPOBAHHOTO XapaKTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuaabHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo 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
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMoHCcTpallMoHHOE  000pyZoBaHHE (opMHpYEeTCs B COOTBETCTBHHU 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 000pynOBaHME JII YYEHUYECKHX TPAKTHYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOHKHBI OBITH IOCTPOSHBI HAa KOMIUIEKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX M HU(PPOBBIX MPUOOPOB, & TaKKE KOMIBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

e (dopMupoBaHHE WHTEpeca M CTPEeMJICHHsS OOYYalOIIUXCS K HaydHOMY
U3YYCHUIO TPUPOJBI, PA3BUTHE WX HHTEIVICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEI;

e pa3BUTHUE MPEACTABICHUI O HAYYHOM METOJIE MO3HAHUS U (OPMUPOBAHNE
HCCJIEIOBATENILCKOTO OTHOIICHHUS K OKPYKAIOIINM SIBJICHUSM;

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U PyHIaMEHTAITBHBIX 3aKOHOB (PU3UKH;

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

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

JlocTrxeHne 3TUX 1enei 00ecrednBaeTCsl pelIeHeM CIeAYIONNX 3a1ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



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

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

e OCBOCHHE CIOCOOOB peEIIEHUs Pa3IUYHbIX 3a7a4 C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3ajJad, MOJAPa3yMEBAIOIIUX CAaMOCTOSTEIbLHOE
co3fanue GU3NUeCKo MOJICNIH, aJIeKBATHON yCIIOBUSM 33a]a4H;

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

e OBJAJCHUE METOJAaMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS M TMPOBEACHUS
(GU3NYECKUX DKCICPUMEHTOB, aHAIN3a W HHTEPIPETAIuU MHGOPMAIIHH,
OIpPEENICHHS TOCTOBEPHOCTHU MOIYYEHHOTO pe3yJIbTaTa;

e CO3JaHME YCIIOBUH AJIsi Pa3BUTHSI YMEHHI MPOEKTHO-UCCIIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETBHOCTH.

Ha wu3ydenne ¢usuku (6a30BbI ypOBEHb) Ha YPOBHE CPEIHETO OOIIETOo
oOpazoBanus oTBoauTcst 136 yacoB: B 10 kiacce — 68 yacoB (2 yaca B HeJEN0), B
11 kmacce — 68 yacoB (2 yaca B HEJIETIO).

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX palbOT ABISIETCS PEKOMEHJIOBAHHBIM, YYHUTENb JelaeT BBIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0CcOOEHHOCTEM oOy4Jarouuxcs.



COAEPXKXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

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

MonenupoBanue (Gu3NYECKUX SBICHUM M TporieccoB. HayuHble TUIIOTE3HI.
dusnyecKkue 3aKOHbl U TEOPUHU. [ paHUIIBI TPUMEHUMOCTH (PU3UYECKUX 3aKOHOB.
[TpyuHLIMIT COOTBETCTBUS.

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

Jlemoncmpayuu

AHasiloroBble W I1U(POBBIE HU3MEPUTEIbHBIE NPUOOPHI, KOMIIBIOTEPHBIC
JIAaTYUKH.

Paznen 2. Mexanuka

Tema 1. Kunemamuka

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

[lepemenienne, CKOpPOCTh (CpeaHSsI CKOPOCTb, MTHOBEHHAsi CKOPOCTh) H
YCKOPEHUE MaTepuaJbHOW TOUKH, HUX TMPOEKIIMM Ha OCU CHUCTEMBI KOOpJWHAT.
CrnoxeHue nepemMenieHnii U CI0KEHUE CKOPOCTE.

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

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

KpuBonuHeitHoe  aBWKeHHE. J[BUKEHHME  MaTepUaAbHOW TOYKH IO
OKPYKHOCTH C ITOCTOSHHOM 10 MOAYJIFO CKOPOCTBIO. YTJI0Basi CKOPOCTb, JIMHEWHAS
ckopocTh. [lepuoa u yactora obpamienus. LleHTpocTpeMuTeIbHOE YCKOPEHUE.

TexHuyeckue yCTpPONCTBA W MPAKTUYECKOE TMPUMEHEHHUE: CIUIOMETD,
JIB>)KEHUE CHAPSI0B, LICTIHBIE U PEMEHHBIC MEPEIavuu.

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€Ta, WIITIOCTPALNS KMHEMATUYECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

Habnronenne aBwxkeHUs Tena, OPOIICHHOTO TMOJ yIiIOM K TOPU3OHTY U
TOPU30HTAIBHO.



N3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHne HEpaBHOMEPHOTO ABUKEHHUS C LEIBIO ONPEAECICHUS MTHOBEHHOM
CKOPOCTH.

HccnenoBanne COOTHOLICHHS MEXAY NyTSAIMH, MPOHMJICHHBIMU TEJIOM 34
MOCJICIOBATENbHBIC PABHBIE MPOMEXKYTKHM BPEMEHUM IIPU PABHOYCKOPEHHOM
JBH>)KECHUU C HAYaJIbHON CKOPOCTBIO, PABHOM HYJIIO.

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIEHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUUIL MaTEpUaIIbHON TOUKHU. Tpetnit 3aKkoH HproTOHA 1711 MaTepuaabHbIX TOYEK.

3akoH BcemupHoro TtaroreHus. Cuma Ttsoxectd. llepBas kocmuueckas
CKOpPOCTb.

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

Tpenue. Bunsl Tpenus (moxosi, CKoiabxeHus, kauenust). Cumna tperus. Cyxoe
Tpenue. Cuiia TpeHUs CKOJIbXKEHUS U cuiia TpeHus nokosi. KoagduiueHt tpeHusl.
Cuna conpoTUBIICHUS MPU IBUKEHUU TEJIA B )KUJIKOCTH UJIU Ta3e.

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPIOTO Tea.

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

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

Jlemoncmpayuu

SIBneHue nHEpLHH.

CpaBHeHHME MACC B3aUMOJICMCTBYIOIIUX TEJI.

Bropoii 3akoH HeroToHa.

N3mepenue cui.

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 Te1a. BUIbl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



HccnenoBanne 3aBUCMMOCTH CHJI YIIPYTOCTH, BO3HUKAIOIIUX B MPYKUHE U
pEe3MHOBOM 00pasiie, OT uX JAehOopMaIivH.

HccnenoBanne yciaoBHM PABHOBECHS TBEPAOTO TeEJla, HUMEIOLIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi »Heprusi MarepuaibHOW TOuku. TeopemMa 00 H3MEHEHUU
KUHETUYECKOUN YHEPTUMU.

[TorennumanbHas DHEPTHU. [TorenmanbHas JHEPIUs YIIPYyro
nedbopmupoBaHHor — npykuHbl.  [loTeHlManpHass SHEprust Tejna  BOJIU3U
MOBEPXHOCTH 3€MJIH.

[loTeHuManbHble W HEMOTEHUHUANbHble  CWibl.  CBs3b  pabOTHI
HEMOTEHIHUAIBHBIX CUJ C WU3MEHEHUEM MEXAHMYECKOW SHEPTHUU CHUCTEMBI TEI.
3aKOH COXpPAHEHUSI MEXaHUYECKON YHEPTUU.

Yupyrue u Heynpyrue CTOJIKHOBEHMUS.

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

Jlemoncmpayuu

3aKOH COXpaHEHUsI UMITYJIbCA.

PeakTuBHOE NBUKEHUE.

[lepexoq MOTEHIIMATLHOM YHEPTUU B KHHETUUECKYIO U 0OPaTHO.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3yuenne abCOJIIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JABYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3BMEHECHHUEM MEXAHUUYECKOW IHEPTUU
TeJIa Ha TPUMEPE PACTSKEHUS PE3UHOBOTO KIyTa.

Paznen 3. MosexkyasipHas pu3uka 1 TEPpMOJUHAMUKA

Tema 1. OcHo6bl MONEKYAAPHO-KUHEMUYUECKOU Meopuu

OCHOBHBIE TIOJIOKEHUS MOJICKYJISIPHO-KMHETUYECKOW TEOPUHU U UX OIBITHOE
o0ocHoBanue. bpoyHoBckoe nBwxkenue. uddysua. Xapakrtep IBUKEHUS U
B3aMOJECUCTBUS 4YacTUIl BemlecTBa. Moaenu CTpOEHHUsI ra3oB, KHUIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temreparypa u €€ namepenue. lllkana temmeparyp
Lenbcus.



Mopnens  unpeanpHoro raza. (OCHOBHOE  ypaBHEHHE  MOJEKYJSIPHO-
KMHETUYECKOM TEOpUM HJACANIBHOTO raza. AOCOJIIOTHAs TeMmIepaTypa Kak Mepa
CpeIHEl KWHETUYECKOM SHEpPruu TEIUIOBOro JBMKeHMs uactul] rasa. [llkama
temriepatyp KenbBuna. ['a3oBbie 3akonbl. YpaBHeHue MenneneeBa—Kiamnelipona.
3akon [lansToHa. M3omporiecchl B UcaNbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemlecTBa. ['paduueckoe mpeacTaBICHHE H30MPOIECCOB: H30TEpMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOHMCTBA M MNPAKTUYECKOE MPUMEHEHHE: TEPMOMETP,
OapomeTp.

Jlemoncmpayuu

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

OnbiThl 110 MU PY3UN )KUAKOCTEH U ra30B.

Monenb 6pOyHOBCKOTO ABUKCHUS.

Mogens onbita llTepHa.

OMBbITHI, JTIOKa3bIBAIOIIINE CYILIECTBOBAHUE MEKMOJIEKYJISIPHOTO
B3aMOJIEUCTBHS.

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

OnbITel, WUIIOCTPUPYIOIINE YPAaBHEHUWE COCTOSHHUS UICAIBHOTO Trasa,
U30IPOLIECCHI.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

OnpeneneHue Macchl BO3AyXa B KJIACCHOM KOMHATE€ HAa OCHOBE HM3MEPEHHUI
00BEMa KOMHATHI, IaBJICHUS U TEMIIEpaTyphl BO3AyXa B HEH.

HccnenoBanre 3aBUCUMOCTH MEXAY MapamMeTpaMu COCTOSIHUS Pa3peKEHHOTO
rasa.

Tema 2. OcHoebl mepmoouHamuxku

TepmonuHamuueckass cucrema. BHYTpEHHsAS 3HEpPrusi TEPMOJIMHAMHYECKOU
CUCTEMBI U cTIOco0bI €€ n3meHeHus. KomuecTBo TermioTsl M pabora. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHOM Tiporiecce. [lepBhIii 3aKOH TEPMOJIWHAMUKH.
[IpumeHneHnne mepBOro 3akoHa TEPMOJWHAMUKH K m3omporeccaMm. I 'paduueckas
MHTEpHpeTanus padoThl rasa.

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

TeruoBple  mammHbl.  [IpuHOUWNBI ~ JEWCTBHS  TEIUIOBBIX — MAIIWH.
[IpeoOpa3zoBanusi SHEPrHUM B TEIUIOBBIX MamuHax. KoapdUIMeHT Mmone3H0ro
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHHUE: JIBUTATElNb
BHYTPEHHETO CropaHusi, OBITOBOM XOJIOIWIHHUK, KOHIUITHOHED.

Jlemoncmpayuu

W3MmeHeHne BHYTpEHHEH HSHEpruy Teja MPU COBEPIICHUU PaOOTHI: BBLIET
npoOku U3 OyTBUIKM TOJ JEUCTBHEM CXATOro BO3/yXa, HarpeBaHue 3Qupa B
JATYHHOU TpyOKe IMyTEM TpeHHsl (BUIEOAEMOHCTPALINS).

W3meHeHre BHyTpEeHHEN SHEPIUH (TeMIIepaTypbl) TeIa IpH TeIuionepeaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHOl TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazosvie nepexoonl

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

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

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckrue yCTpOICTBA M MPAKTUYECKOE MPUMEHEHUE: TUTPOMETP H
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBONCTBa HACBIIICHHBIX apOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U MUIABJICHUS KPUCTAIUIMUECKOTO BEIIECTRA.

JlemoHCTpauus KpucTaioB.

Yuenuueckuii sxcnepumenm, n1abopamopsie pabonul

N3MepeHne OTHOCUTENBHOM BIAXKHOCTH BO3yXa.

Paznen 4. JaekTpoauHaMuKa
Tema 1. Inekmpocmamuka
OnexTpuzaums Tel. OJIEKTpUYecKWil 3apsn. JlBa BHIOA BIEKTPUYECKUX
3apsAa0B. IIpOBOOHMKH, IOUAIEKTPUKU M MOJYNPOBOJAHHUKU. 3aKOH COXPaHEHHS
AIEKTPUYECKOTO 3apsa.
B3aumopeiictBue 3apsaaoB. 3akoH Kynona. ToueuHblil 3€KTPUUYECKU 3apsij.
Onextpuyeckoe mnosie. Hampsoxk€HHOCTh anekTpuueckoro mnoiis.  [IpuHuumn



CYyNEPHO3ULIUNA ANEKTPUUYECKUX Mojeil. JIuHuKM HanpssKEHHOCTU AJIEKTPUUYECKOTO
TOJISL.

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

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

TexHuyeckue yCTpOHCTBA M MPAKTUYECKOE IPUMEHEHUE: BJIEKTPOCKOI,
AIIEKTPOMETpP, DJIEKTpOCTaTHUeCKas 3aluTa, 3a3€MJICHHE 3JIEKTPONpUOOpOB,
KOHJICHCATOp, KONMPOBAJIbHBIN anmnapar, CTpyHHbBINA IPUHTED.

Jlemoncmpayuu

Y CTpOMCTBO M MPUHLIAI JEUCTBUS dJIEKTPOMETPA.

B3anmoielicTBuE HadIEKTPU30BAHHBIX TEN.

DIEKTPUYECKOE TOJIE 3aPSIKEHHBIX TEN.

[IpoBOAHUKH B JIIEKTPOCTATUYECKOM IOJIE.

DJIEKTPOCTATUYECKAS 3ALIUTA.

JIMPIEKTPUKH B DJIEKTPOCTATUUECKOM TIOJIE.

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

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHune 3MeKTpOEMKOCTH KOHJIEHCATOPa.

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

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

Hanpsixenue. 3akon OMa 114 yyacTKa LEeMu.

DNEKTPUYECKOE CONPOTUBICHUE. Y AEIbHOE CONPOTHUBJIEHUE BEIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

PaGora oanektpuyeckoro Toka. 3akoH Jlxoyns—JleHma. MoniHoCTh
AIEKTPUYECKOTO TOKA.

DJIEKTPOJBUKYIIIAasi CUja M BHYTPEHHEE COINPOTUBIICHHE HCTOYHHMKA TOKA.
3akon Oma 11 MOJHOM (3aMKHYTOM) 3JIeKTpudecKoi 1enu. KopoTkoe 3aMbIKaHUE.

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

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

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

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



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

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI ¥ (POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIIN TNO/I, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

3aBUCUMOCTb COITPOTHUBJICHHSI 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 COIPOTUBJICHUS METAJIOB OT TEMIIEPATYPHI.

[IpOoBOIMMOCTB AJIEKTPOIUTOB.

W ckpoBoii paspsa M NPOBOJAUMOCTb BO3yXA.

OAHOCTOPOHHSS MPOBOJAUMOCTD TUO/IA.

Yuenuueckuii sxcnepumenm, nabopamopuvie pabomoi

N3yyeHnue cMenaHHOrO COEIMHEHUS] PE3UCTOPOB.

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

HaGmronenne amexTpoimsa.

MesxknpeaMeTHble CBI3H

Nzyuenue xypca gusuku 0a3oBoro ypoBHsa B 10 kjacce ocyliecTBIsieTCs C
y4€TOM COJEpP)KATEIbHBIX MEXIPEAMETHBIX CBSI3€M C KypcamMH MaTE€MaTUKH,
OMOJOruu, XUMHUH, reorpadu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
Teopusi, HAOIIOEHUE, SKCIIEPUMEHT, MOJICTUPOBAHKE, MOJIENb, U3MEPEHHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI M UX NPOEKIIMU HA OCH KOOPJIUHAT, CII0KEHNE BEKTOPOB.

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

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



ra3oB, DJJIEKTPUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHUYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

Texnonoeus: npeoOpa3oBaHHE IBUKEHUN C HCIOIB30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJIMUIBbHUK, KOHIULIHUOHEDP, TEXHOJIOTHH
MOJYYEHHUSI COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE€ HAHOMATEpHUAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Paznen 4. JiaekrpoauHaMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ 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 TOJIA JUIMHHOTO IIPSAMOIO NPOBOJHMKA M 3aMKHYTOI'O KOJIBLIEBOT'O
IIPOBOJAHUKA, KaTylIIKH ¢ TOKOM. OnbIT Opcrena. BzanmoneicTBre npoBOJHUKOB €
TOKOM.

Cunia Amnepa, €€ MOAyJIb U HallpaBJICHUE.

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

SIBieHue DNEKTPOMArHUTHOW MHAYKIMHU. IlOoTOK BekTOpa MarHUTHOMN
WHIYKIUU. OJEKTPOJABIXKYILNAA CHla HWHAYKOMU. 3aKOH JJIEKTPOMAarHUTHOU
nHaykuuu Papanes.

BuxpeBoe »siekTpuyeckoe Tmosie. ODJIEKTPOJABIKYIIAs CUjla WHIYKIUU B
MIPOBOJAHUKE, IBHXKYILEMCS IOCTYNATENBHO B OJTHOPOJHOM MarHMTHOM TIOJIE.

ITpasuno Jlenua.

NHayKTUBHOCTE.  SIBIEGHME CAaMOMHAYKLUWU. OJEKTPOABIXKyLIas cujia
CaMOWHIYKLINH.

OHeprusi MarHUTHOTO MOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

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



Llemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO IMyYKa MATHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJABUKYIIEH CHIIBI UHIYKIHH OT CKOPOCTH W3MEHEHHS
MarHUTHOTO MOTOKA.

SIBneHue cCaMOMHIYKIIHMH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabonul

N3ydeHre MarHuTHOTO MOJISl KaTYIIKU C TOKOM.

HccnenoBanre 1elCTBHS MOCTOSHHOTO MarHUTa Ha PaMKY C TOKOM.

HccnenoBanue sIBICHUS 3JIEKTPOMAarHUTHOW UHYKLIUU.

Paspnen 5. KosieOanust 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyXVHHBIN MasTHUK. MareMaTH4eCKU MasiTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMAarHUTHEIMU  KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHeHUs
OHEPTUU B UJICATHHOM KOJIeOATEIHHOM KOHTYDE.

[IpencraBnenne o 3aryxarouux KojieOaHUsIX. BbIHYKI€HHbIE MEXaHUYECKHE
Kojebanus. Pezonanc. BeiHyKeHHBIE 2JIEKTPOMAarHUTHBIE KOJIeOaHuUsl.

[lepemennpli  TOK. CHHYCOMJAQIBbHBIM NEPEMEHHBIA TOK. MOIIHOCTH
MEPEMEHHOTO TOKa. AMIUIMTYIHO€ W JACHCTBYIOIEE 3HAYEHUE CHUJIbl TOKA U
HaIpsHKEHUS.

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

TexHuyeckue yCTpOWCTBA M IPAKTHYECKOE IPUMEHEHUE: DIECKTPUYECKAU
3BOHOK, T€HEPATOP MEPEMEHHOIO TOKA, TMHUH JIEKTpONepeiay.

Jlemoncmpayuu

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



Hab6nronenue 3aTyxarmux KojaeOaHmid.

HccnenoBanue cBONCTB BBIHYX ICHHBIX KOJIeOaHUH.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

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

Pe3oHaHCc mnpu MOCIENOBATEIbHOM COEIMHEHHH pE3HCTOpa, KaTYyIIKU
WHIYKTUBHOCTHU U KOHJIEHCATOpA.

Mogenb TMHUY AIEKTPONEPEAAUH.

Yyenuueckuii sxcnepumenm, 1abopamopsie pabomul

HccnenoBanre 3aBUCMMOCTH MEPUOAA MajbIX KoJieOaHUIl Ipy3a HA HUTH OT
JUTUHBI HUTU U MacChl Ipy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPa, KATYIIKH U PE3UCTOpA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

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

3Byk. CkopocTh 3ByKa. ' poMkocTh 3Byka. Beicora Tona. TemOp 3ByKa.

DNEeKTPOMArHUTHBIE BOJIHBI. Y CIIOBUS M3MYyYEHHUS 3JIEKTPOMArHUTHBIX BOJIH.
B3aumHuas opuenTtanus BektopoB E, B, V B anekrpomarautHoi BoiHe. CBOMCTBa
AJIEKTPOMATrHUTHBIX BOJIH: OTPA)XEHUE, MPEJIOMIICHUE, MOJsIpu3aIus, nudpakius,
unTepdepenius. CKoOpocTh dJIEKTPOMArHUTHBIX BOJIH.

[[Ixana 3J€KTPOMarHUTHBIX BOJIH. [IprMeHeHue 3JIeKTPOMAarHUTHBIX BOJIH B
TEXHUKE U OBITY.

[TpuHIMIIBI paIUOCBSA3U U TENIEBUICHU. Pagnonokanusi.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

TexHuyeckue yCTpOMCTBa M MPAKTUUYECKOE NPUMEHEHHE: MY3bIKAIbHBIC
WHCTPYMEHTHI, YJbTPa3BYKOBasi AUMArHOCTHMKA B TEXHHKE W MEIUIIMHE, pajap,
paauonpuéMHHUK, TEJIEBU30p, aHTeHHA, TesedoH, CBY-neusb.

Jlemoncmpayuu

OO0pazoBaHue U pacpoCTPaHEHUE TTOTIEPEUHBIX U TTPOJIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBsI3M TPOMKOCTHM 3BYKa M BBICOTHI TOHAa C aMIUIMTYJIOH H
4acTOTOU KoJeOaHuH.



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

Tema 3. Onmuka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
ogHOpoaHOU cpene. JIyu ceera. ToueyHbIi ICTOYHUK CBETA.

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

[Ipenomnenue cBera. 3aKOHBI MPEIOMIICHUS CBeTa. AOCOIIOTHBIN MMOKA3aTENb
npenomiieHus. llonHoe BHyTpeHHee oTpaxkeHue. IIpenenpHblil yroia MNOJHOIO
BHYTPEHHETO OTPaKCHHSI.

Hucnepcus ceera. CnoxHbli coctaB Oenoro cseta. Lser.

ColOuparome U pacceuBaroiiie JuH3bl. ToHKas JuH3a. DOOKyCHOE
paccTosTHUE W ONTHYECKas cuiia TOHKOM JuH3bl. [locTpoenue uzoOpakeHUil B
coOMparoluX U pacceuBaromux JuH3ax. Dopmyna TOHKOW JTUH3BI. YBEJIUYEHUE,
JTABAEMOE JIMH30M.

[Ipenenbl NPUMEHUMOCTH T€OMETPUUECKON ONITUKH.

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

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

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MNPOCKIMOHHBIM ammapaT, MHKPOCKOI, TeJIeCKOM, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS pelIéTKa, MOJSIPOUI.

Jlemoncmpayuu

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

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB U300pKEHUM B JTMH3aX.

Mopenu MUKpocKora, TeJIeCKona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yuenuueckuii sxcnepumenm, 1abopamophule pabomuol



M3mepeHne nokasaTess NpeJoMIIEHHs CTEKIIA.
HccnenoBanue CBOMCTB N300paK€HUH B JTMH3AX.
HaOnronenue nucnepcuu cBera.

Pa3znes 6. OcHOBBI CIeLIHAJIBHOM TEOPUU OTHOCUTEIbHOCTH

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

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl ¢ DHEPrUeH U UMITYJIbCOM PEISTUBUCTCKON YaCTHULIBI. DHEPTHUS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
U UMITYJIbC (POTOHA.
OTtkpoiThe 1 ucciegopanue porodddexra. OnbiTel A. I'. CroneToBa. 3aKoHBI

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

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

TexHuyeckue yCTpPOMCTBA M NPAKTHUECKOE MpPUMEHEHHUE: (POTODIEMEHT,
dboTomaTUMK, COTHEUHAs OaTapes, CBETOIUO/I.

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

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

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

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

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



Llemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue imHeHyaThIX CIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIIEPUMEHTBI, JOKa3bIBAIOIIHNE CIIOKHOCTh CTPOCHMs sapa. OTKphITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paanoakTUBHOTO u3inydyeHus. CBoiicTBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
BnusHne pagoaKTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. ['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. DKOJIOTUUECKNE ACTIEKTHI SAEPHON YJHEPTETUKHU.

DiieMeHTapHble YacTUIbl. OTKPBITUE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHru4ecKue yCTpOMCTBAa U MPAKTUYECKOE MPUMEHEHHE: 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. [IpukiaaHoe 1 MUPOBO33PEHUYECKOE 3HAUEHUE
aCTPOHOMMUH.

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

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE3bI, UX OCHOBHBIC XapAaKTEPUCTUKHU. J(MarpamMma «CIEKTpalbHBIM KIacc —
CBETHUMOCTBY». 3BE3/bl TJIABHOM IOCIEAOBATEIbHOCTA. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



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

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

Bcenennas. Pacimupenne Beenennoit. 3akon Xa006ma. Pazberanue rajakTuk.
Teopus bonpmoro B3peiBa. PenukToBoE n3nydeHue.

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMHUH.

Vuenuuecxue nabnooenus

HaOnroienusi HeBOOPYKEHHBIM TJIa30M C HCIOJIB30BAaHUEM KOMITbIOTEPHBIX
MPUJIOKEHUHN JJIs1 ONPE/IeNICHUs] TI0JIOXKEHUSI HEOECHBIX 00BEKTOB HAa KOHKPETHYIO
JIaTy: OCHOBHBIE c03Be3/11s CEeBEpHOro MOyIIapHs U SIPKHUE 3BE3BI.

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 HAy4YHON KapTHUHE MHpPA, POJIb (GPU3UUECKON TEOPHUH
B (OpPMHUpPOBAHUM TIPEACTABICHUNA O (UUYECKOM KapTUHE MHpa, MECTO
(bu3nYECKOl KapTUHBI MHUpa B OOIIEM Py COBPEMEHHBIX €CTECTBEHHO-HAYYHBIX
MPEJICTABICHUIN O MPUPOJIE.

MesxknpeaMeTHble CBSI3H

N3yuyenue kypca ¢usuku 0a30Boro ypoBHsa B 11 Kimacce OoCyIecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonsimusi, CBSI3aHHBIE C HM3YyYEHHEM METOJOB HAy4YHOIO
MO3HAHUA: SIBJICHWE, HAay4YHBIA (PaKT, TUIMOTe3a, (Pu3nyeckas BEIUYHHA, 3aKOH,
Teopusi, HaOIIOJICHUE, SKCIIEPUMEHT, MOJISTMPOBAHNE, MOJIEIb, U3MEpPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl U MX MPOCKIHUH HA OCU KOOPAWHAT, CIIOXKEHHE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJ00US TPEYTOJIHLHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: snextpuueckue SBICHUS B KUBOM Mpupoae, KoseOaTeabHbIe
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SIBJIECHUS B KUBOW NMPUPOAE, ACHUCTBUE
paanaly Ha )KUBbIE OPTaHU3MBI.

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



l'eocpagpua: MarHuTHBIE TIONMIOCA 3€MJIM, 3aJ€KH MAarHUTHBIX Y,
dboToChEMKA 3eMHON TTOBEPXHOCTH, TMPEJICKa3aHUE 3eMIICTPSICCHUH.

Texnonocusi: JIMHAWA BJEKTPOINEpENady, TEHEepaTop NEPEMEHHOro0 TOKa,
AJIEKTPOJBUTATENb, WHAYKIIMOHHAS TM€4Yb, pajap, PaauoONpUEMHHK, TEJIEBU30D,
anTeHHa, TenedoH, CBU-meub, MpOEKIIMOHHBINA amnmapar, BOJOKOHHAs ONTHKA,
COJTHEYHast Oarapest.



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

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

JIMYHOCTHBIE PE3YJIBTATDBI

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS yueOHOro npenmMera «Dusmka» T0KHbI
OTpaxkaTh TOTOBHOCTh M CIOCOOHOCTh OOYYarolIuxcsi PYKOBOJICTBOBATHCS
chOpMHPOBAHHON BHYTPEHHEW TO3UIMEH JIMYHOCTH, CHUCTEMON IIEHHOCTHBIX
OpUEHTAIl{, TO3WTHBHBIX BHYTPEHHUX  YOEKICHWUW, COOTBETCTBYIOIIUX
TPaJAWIIMOHHBIM IIEHHOCTSIM POCCHICKOTO O0OIIeCTBa, PaCHIUPEHHE >KH3HEHHOTO
OTbITA W OTBITA JESITEIILHOCTH B IMPOIECCE pPean3allid OCHOBHBIX HaIpaBlICHUN
BOCITUTATEIBHOM JIEATEILHOCTH, B TOM YHCJIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHMS

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

NPUHATHE  TPAAUIIMOHHBIX  OOIIEYETOBEUECKMX TYMAaHUCTUYECKHX |
JIEMOKPATUYECKUX IIEHHOCTEH;

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

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

TOTOBHOCTh K TYMaHUTAPHOU U BOJIOHTEPCKOM IEATEILHOCTH;

2) IaTPHUOTHYECKOT0 BOCTIMTAHMA:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NaTPUOTU3MA;

IIEHHOCTHOE OTHOIIICHHE K TOCYAapCTBEHHBIM CHMBOJIAM, JTOCTIKCHHSIM
POCCUICKUX YUEHBIX B 00J1aCTU (PU3UKU U TEXHUKH;

3) TyXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

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

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

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3¢TeTHYECKOT0 BOCIIUTAHMS

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



5) TpyA0BOT0 BOCIIUTAHUSI:

UHTEpEC K pPa3lu4HbIM cdepaM NpodhecCHOHATBHON NeSTEIbHOCTH, B TOM
YHCIIe CBA3aHHBIM C (PU3UKOM M TEXHUKOW, yMEHHE COBEpPIIATh OCO3HAHHBIN BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

TOTOBHOCTb M CIIOCOOHOCTh K 00pa30BaHUIO U CaMO00pa30BaHUIO B 001acTu
(U3HUKK HA TPOTSKEHNUU BCEU KU3HH,

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

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

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

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

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAaHHE LEHHOCTH HAy4YHOM [EATEIBHOCTH, T'OTOBHOCTH B IpOLECCE
u3ydeHus  (QU3MKKM  OCYUIECTBJIATh  NPOEKTHYI0 U HCCIEIOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBAaTH W aKTyaIM3UpoOBaTh  MpoOIEeMy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OMPENENATh ILENH JeATeIbHOCTH, 3aJaBaTh MapaMmMeTpbl W KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHUS MPOOJIEMBbI C y4E€TOM aHaln3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B JICSITEILHOCTD, OIICHUBATH COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYAJIbHOTO 1 KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIILIEHUE TPU PEIICHUU KM3HEHHBIX MPOOJIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIa/IETh HaBBIKAMHU Y4eOHO-MCCIIEA0BATEIbCKON U MPOSKTHOW AESITeNbHOCTU
B 005acTH (U3UKU, CIOCOOHOCTHIO U TOTOBHOCTBIO K CAMOCTOSATEIHLHOMY TOUCKY
METOJIOB peUIeHHs 3ahad (U3MUECKOTO COJEp)KaHUs, MPUMEHEHHUIO Pa3IMYHBIX
METO/IOB [TO3HAHUS,;

BIAJCTh BHUAAMH JESATEIBHOCTH IO TMOJYYEHUIO HOBOTO 3HAHUS, €ro
UHTEPIIPEeTalliY, MPeoO0pa3oBaHUI0 M TPHUMEHEHUIO B PA3IMYHBIX Y4eOHBIX
CUTYalLUsIX, B TOM YHCJIE IPU CO3/IaHUH YYEOHBIX MPOEKTOB B 00JaCTH (DU3HUKY;

BBISIBJISAITh NIPUYMHHO-CIICACTBEHHBIE CBSI3M M aKTyaJIM3UpOBATh 3ajady,
BBIJIBUTATh TUIOTE3y €€ peIleHUs, HaXOJUTh apryMEeHTbl IJIsi J0Ka3aTelbCTBa
CBOMX YTBEP)K/ICHUH, 3a/1aBaTh apaMeTpbl U KPUTEPUU PELICHMUS;

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

CTaBUTb U (HOPMYJIHpPOBaTh COOCTBEHHBIE 3aJauud B 00pa30BaTEIbHOU
JIESITEIbHOCTH, B TOM YHUCJIE TIPU U3YUCHUH (DU3UKU;

JlaBaTh OLIEHKY HOBBIM CHUTYAIUsIM, OLIEHUBATH PUOOPETEHHBIN OTIBIT;

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

YMETb UHTErPUPOBATh 3HAHUA U3 Pa3HbIX IPEIMETHBIX 00IacTel;

BBIIBUTATh HOBBIE HJIEH, TIPEJIaraTh OPUTHHAIBHBIE TIOAXObI U PEIICHNUS;

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

Pabora c nundopmanueii:

BJIa/IETh HaBbIKAMH MOJIy4€HUs MHPOpMAIUU (PU3UUYECKOTO COAEPKAHUS U3
UCTOYHUKOB Pa3HbIX THUIIOB, CAMOCTOATEIBHO OCYIIECTBIIATH IOMCK, aHaJu3,
CHUCTEMAaTH3alMI0 ¥ HWHTEPIPETani0 WHPOPMAIMU PAa3IMYHBIX BHIOB U (Popm
MIPEICTaBICHNUS;

OLIEHUBAThH JOCTOBEPHOCTH UH(OpMALIHH;

UCIIONIb30BaTh  CpeAcTBa  MHGPOPMAIMOHHBIX M KOMMYHHKAI[MOHHBIX
TEXHOJOTHA B PEUICHHMH KOTHUTHUBHBIX, KOMMYHUKATUBHBIX M OpPTaHU3AI[MOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
THTHUEHBI, PECYpCOCOEpEKECHHs, TMPaBOBBIX M  OTHYECKUX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/1aBaTh TEKCThl (DPU3MUECKOrO COJEpKaHUS B pa3IUYHbIX (opmarax c
yu€TOM HazHaYeHHsI MTHPOPMAIUH U 1IEJICBOU ayAUTOPHH, BHIOMPAas ONTUMAIBHYIO
dbopMy IIpeCTaBICHUS U BU3yaJIU3alUu.

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



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

BbIOMpaTh TEMATUKY W METOJIbl COBMECTHBIX IEHCTBHI C y4€TOoM OOLIMX
WHTEPECOB M BO3MOYKHOCTEN Ka)KIOro 4jeHa KOJUIEKTHBA,;

OpPUHUMATh L[EJId  COBMECTHOM  JEeATENbHOCTH, OpPraHU30BbIBaTH U
KOOPAMHUPOBATh JEHUCTBUS MO €€ JOCTMIKEHMIO: COCTaBJATh IUIAH JEWCTBUH,
pacnpeneniaTb poid ¢ y4ETOM MHEHMM y4YaCTHUKOB, OOCYXJaTh pe3yJbTaThl
COBMECTHOM paboThI;

OLICHMBATh KAayeCTBO CBOEr0 BKJIaJa M KaXJOr0 y4YaCTHHKAa KOMaHIbl B
o0 pe3ysbTaT Mo pa3pabOTaHHBIM KPUTEPHUSIM;

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

OCYUIECTBJISITh IO3UTHUBHOE CTPATETMYECKOE IMOBEACHUE B Pa3JIUYHBIX
CUTYaLHSIX, TPOSABIISITH TBOPYECTBO U BOOOPAKEHUE, ObITh MHULIUATHBHBIM.

PeryasiTuBHbIC YHUBeEpCAJIbHbIC YUeOHbIE 1eiiCTBUS
Camoopranusanus:

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

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

JaBaTh OLIEHKY HOBBIM CHUTYalIHsIM;

pacIIMpATh paMKH Y4eOHOTO MpeaMETa Ha OCHOBE JIMYHBIX MPENOYTESHUI;

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

OLICHUBATh NPUOOPETEHHBIN OIIBIT;

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

CaMOKOHTPOJIb, YMOIMOHAJIBLHbIN HHTEJJIEKT:

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

BJaJeTh  HAaBBIKAMU  MO3HABATENbHOM  pediieKcuu Kak  OCO3HAHUSA
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyallud, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO MPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

MPUHUMATh MOTHBBI W apTyMEHTBHI APYTHX TIPU aHAIW3Ee pe3yiIbTaToOB
NEeATEILHOCTH;

IPUHUMATh Cce0s, IOHUMasi CBOM HEJIOCTAaTKU U JJOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

B mporecce NOCTHWKEHUS JIMYHOCTHBIX PE3yJbTaTOB OCBOCHUS IMPOTPaAMMBI
mo ¢u3MKEe IS YPOBHS CpPEIHEro oOIero oOpa3oBaHUs Yy OOydYarOIIUXCs
COBEPIIICHCTBYETCS AMOITMOHATBHBIN WHTEJUICKT, TIPEAIOIar afoIIHA
c(hOpMHUPOBAHHOCT:

CaMOCO3HaHUS, BKJIFOUAIOIIETO CIOCOOHOCTh MOHUMATh CBOE SMOILIMOHAIIEHOE
COCTOSIHUE, BUJIETh HAIlpaBJICHUs Pa3BUTHUS COOCTBEHHOM SMOIMOHAILHON C(EepHI,
OBITH YBEPEHHBIM B ce0€;

cCaMOpETYyJMPOBaHUS, BKIIOUYAIOIIETO CAMOKOHTPOJIb, YMEHHE TPUHUMATH
OTBETCTBEHHOCTh 32 CBOE TIOBEICHHE, CIOCOOHOCTh aManTHUPOBATHCI K
AMOITMOHAJILHBIM U3MEHECHHAM U MPOSBIATh THOKOCTH, OBITH OTKPHITHIM HOBOMY;

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

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

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

INPEAMETHBIE PE3YJIBTATBI

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

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

YUUTBHIBaTh TPAHUIBl MPUMEHEHUS W3YYCHHBIX (U3NYECKUX MOJEIIEH:
MaTepuagbHas TOUKa, MHEpLUUaJIbHAs CUCTEMa OTCYETA, a0COJIFOTHO TBEPIOE TENO,
UJCAIBHBIN a3, MOJIEIN CTPOCHMS I'a30B, KUIAKOCTEH M TBEPIBIX TEJ, TOYECUHBIN
AIIEKTPUUECKUI 3aps]l IPU PEeIICHUU PU3NUYECKUX 3a/1a4;

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKH, MOJIEKYJSIPHO-KUHETUYECKON TEOpUU CTPOECHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEWHOE
JBI>KCHUE, CBOOOJHOE TMAJICHUE TeJ, JBMXKCHUE IO OKPY>KHOCTH, HWHEPIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PH HarpeBaHUM (OXJIAXKICHUH ), TEIJIOBOE
paBHOBECHE, HCIApEeHHE, KOHJEHCAIMs, TUIaBJICHUE, KPHUCTAUIM3alMs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
COCyJlle, CBSI3b MEXKAY IMapaMeTpaMu COCTOSIHUS Tra3a B  HM30MpPOIEccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

OMHUCBHIBATh MEXAHUYECKOE JIBM)KCHHUE, HCIOJB3Yys (HU3NYECKUE BEIIUMYHHBI:
KOOpJIMHATa, IyTh, IEPEMEIICHUE, CKOPOCTh, YCKOPEHHE, Macca TeJla, CHia,
UMITYJIbC Te€Jla, KUHETUYECKasi SHEPrusi, MOTEHIHUAIbHAS SHEPIusi, MeXaHUuecKas
paboTa, MeXaHUYECKass MOIINHOCTh;, MPHU ONKHCAaHUU TMPABWIBHO TPAKTOBATH
(U3NYECKUIT CMBICT HKCIOJIB3YEMbIX BEIUYMH, MX OO0O3HAYCHUS W CIUHMUIIBI,
HaxOJUTh (POPMYJIbI, CBS3BIBAIOIINE JAHHYIO (PU3UYECKYIO BEIIMUMHY C JAPYTUMU
BEJIMYMHAMH;

OMUCHIBATh M3YyYCHHBIC TEIUJIOBBIE CBOMCTBA TE€JN M TEIUIOBBIC SIBICHUS,
UCMONB3yd (U3MUYECKUE BEIMYMHBI: JABJICHHE Ta3za, TeMIleparypa, CpeaHss
KMHETUYECKasi YHEPIrusl XaOTUUYECKOIr0 JBUKEHUS MOJIEKYJ, CPeIHEKBaJApaTHUHAs
CKOPOCTb MOJICKYJI, KOJHUYECTBO TEIUIOTHI, BHYTPEHHSS JSHEprus, padoTa rasa,
KOd(PGUIIMEHT TMOJIE3HOTO JACHUCTBHUS TEIUIOBOTO JBUTATENs; MNpPU OMNHCAHUU
MPaBWIbHO TPaKTOBaTh (DU3UYECKUI CMBICH HCHOJb3yeMbIX BEJIMYMH, HX
0003HaYCHUSI W CIWHMIBI, HAXOIUTh (POPMYJIbI, CBS3BIBAIOIINE JTAHHYIO
($u3NYECKYIO BEIMYUHY C APYTUMU BEIHMUNHAM;

ONHUCHIBATh U3YUYEHHBIC JICKTPUUECKUE CBOMCTBA BEIIECTBA U DJIEKTPUUECKHUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSXKEHHOCTD TMOJIs, TOTEHIIMAJ, PA3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHUS] W EIUHUIIBI; YKa3bIBaTh (POPMYIIBI, CBS3BIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJTU3UPOBaTh (PU3UYECKHUE MPOLECCHl U SBJICHUS, UCIONIB3YS (U3UYECKUE
3aKOHBI U MPUHIIMIBL 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXpAHEHUSI MEXaHMYECKOW DSHEpPruu, 3aKOH COXPAHEHUS MMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJSIPHO-KMHETUYECKYIO TEOPUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOUM TeMmnepaTypoM, MEPBbI 3aKOH TEPMOJMHAMUKH, 3aKOH COXPAHECHHS
ANEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpu 3TOM pasiuyaTh CIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



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

BBITIOJIHATh OKCIIEPUMEHTHI IO HCCIEJIOBAHUIO (PDU3UYECKUX SBJICHUA U
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopMmyupoBaTh MpoOJieMy/3amady H TUIIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
(bopMyIMpOBaTH BHIBOIBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO HM3MEPEHHUs U MCIOJIb30BaTh W3BECTHHIE
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX HM3MEPEHUM, MPU ITOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nHIl ¥ TpadUKOB, A€NaTh BBIBOABI IO Pe3yIbTaTaM HCCIEIOBAHNUS;

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

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hU3MUecKHne 3aKOHBI U MIPUHIIMIIBI, HA OCHOBE aHaJIM3a yCIOBHS 3aa4n
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTHh PACUETHl U OLIEHUBATh PEAIBbHOCTD
MOJIYYeHHOTO 3HAYCHUS (PU3UYECKON BEJIMYNHBI,

pelaTh KaueCTBEHHBIE 3aJaU: BHICTPAUBATh JIOTUYECKU HEMPOTUBOPECUUBYIO
[ENOYKY PAaCCYXJACHUU C OMOpON Ha H3y4YCHHBIE 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIONB30BaTh  MPH  pPEIIEHWH  yuyeOHBIX  3aJady  COBpPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YUYEOHOUW U HAay4YHO-TIONMYJIAPHON MHGOpPMALIMH, TOTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

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

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



paboTaTh B TIpYINNE C BHIIOJHEHUEM PA3JIMYHBIX COIMATIBHBIX PpOJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHAAPTHBIX CUTYalMsIX, aJIEKBATHO OLICHHBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

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

JIEMOHCTPUPOBATh Ha MPUMEpPAX pOJib U MeCTO (U3UKH B (HOPMHUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TEXHOJIOTUW, B MPAKTUYECKOW NEATENBHOCTH JIIOAEH, LEIOCTHOCTh U E€OUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHUS M3YUYCHHBIX (DU3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIe]Ib aTOMa, HYKJIOHHAs MOJEJIb aTOMHOTO fJipa MPU pPEUICHUU (PU3MUECKHUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAaHTOBOW (PUBHMKU: DJIEKTPUYECKAs TPOBOJIUMOCTD,
TEIJIOBOE, CBETOBOE, XMMHYECKOE, MAarHUTHOE JEUCTBUS TOKA, B3aUMOJECHCTBUE
MAarHuTOB, JJICKTPOMAarHuTHAas WHAYKUHWS, JACHCTBHE MAarHUTHOrO TIOJISI Ha
MPOBOJTHUK C TOKOM U JBIDKYIIMICS 3apsll, AJIEKTPOMATrHUTHBIE KOJeOaHUs U
BOJIHBI, TNPSIMOJIMHEWHOE PACIPOCTPAHEHHE CBETA, OTPAXKEHHE, MPEIOMIICHUE,
uHTeppepeHius, audpakuus U NOJApU3alMs  CBETa, JAHCIEepCUs CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aToMa BOJOpPOJA, €CTECTBEHHAass W HCKYCCTBEHHas
PaauO0aKTUBHOCTB;

ONMKCHIBATh W3YUYEHHBIE CBOMCTBAa BEUIECTBA (BJIEKTPUUYECKUE, MATHUTHBIE,
ONTUYECKHE,  DJIEKTPUYECKYI0  MPOBOAMMOCTb  PA3NIMYHBIX  Cpel) |
AJIEKTPOMArHUTHBIC SIBIICHUS (TIPOIECCHI), MCTHONB3YsSd (U3UYECKUE BEITHMYMHBI:
AIEKTPUYECKUI 3apsl, CHJIa TOKA, HJIEKTPUUYECKOE HANpSKEHHE, JIEKTPUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKIUS MarHUTHOTO TMoJsi, cuia Ammepa, cuna JlopeHua, HWHIYKTUBHOCTH
KATYyIIKW, YHEPrUsl 3JEKTPUYECKOrO0 M MArHUTHOTO IMOJIeH, MepuoJ M 4YacToTa
KojeOaHUN B KoJeOAaTeTbHOM KOHTYpe, 3apsl W cuja ToKa B IIpolecce
TAPMOHUYECKUX DJICKTPOMATHUTHBIX KoJieOaHW#, (OKYCHOE pacCTOSHUE U
ONTHUYECKAs] CUJIa JIMH3bI, MPU ONUCAHUM MPABUIBHO TPAKTOBATh (PUIUUYECKHM
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
bopMysbl, CBSA3BIBAIONIME JAHHYIO (DU3WYECKYI0 BEIUYUHY C JAPYTUMH
BEJINYMHAMU;

OMUCHIBATh HW3YyUYCHHBbIE KBAHTOBBIC SIBJICHUS U MPOLECCHI, HCIOIb3Ys
bu3nyeckue BEIMYMUHBI: CKOPOCTb 3JEKTPOMATHUTHBIX BOJH, JIJIMHA BOJIHBI U



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, MEPUOJ TIOTypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
WCITOJIB3YEMBIX BEJIMYMH, MX OOO3HAUEHUS W CIWHMIIBI, YKa3bIBaTh (HOPMYJIBI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHE MPOIECChI U SBICHUS, UCIOJIB3Yys (PU3HUECKHEC
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHNs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEHHE OWHINTEHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPAHEHUSA
AIEKTPUYECKOrO 3apsala, 3aKOH COXPAHEHUS MAcCOBOrO 4uCia, rmocrynarel bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpy 3TOM pasiinyaTh CJIOBECHYIO (DOPMYIUPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

OMPENIENATh HAMIPABJICHUE BEKTOPA MHIYKIIMK MAarHUTHOTO TOJISI TPOBOIHHUKA
C TOKOM, cuiibl AMmnepa u cuiibl Jlopenua;

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

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAaHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUMN: MpPU ITOM
dbopmynupoBath MpobiieMy/3aiadyy M TUIOTE3y Y4eOHOTO DKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 TMPEUIOKEHHOTO O0OPYIOBaHUS, MPOBOJIUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYILECTBJISITh MPSIMbIE M KOCBEHHbIC U3MEPEHUST (DU3NUECKUX BEJIMYMH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIOCOO M3MEPEHHUSI U HCIOJIh30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIENOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJb30BaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3MUECKUX BEJIIMYMH B BUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

COOJI0IaTh MpaBwiia 0€30MacHOT0 TPyJa MPHU MPOBEIACHUU HUCCIEIOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JEATEIIBHOCTH C HWCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB U J1a0OPATOPHOIO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PU3UYECKUE 3aKOHBI M TIPUHIIAITHI, HA OCHOBE aHaJN3a YCJIOBHS 3a/1auu
BBIOMPATh (PU3UYECKYI0 MOJENb, BBIACIATh (PU3MUECKHE BEIHUUHBI U (HOPMYIIBI,



HEOOXOJUMbIE ISl €€ pellleHusi, MPOBOAUTH PACYETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

peliaTh KaueCTBEHHBIC 33/1a4: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
LENOYKY pacCyk JE€HUH C ONOpOH Ha H3YYEHHBIC 3aKOHBI, 3AKOHOMEPHOCTH U
(duznueckue SBICHUS;

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUS y4€OHOW W HAyYHO-TIOMYJISIpPHOM MH(pOpMalUy, MOIYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOIY4aeMyI0 HH(OPMALINIO;

OOBSCHATh MPHUHLMIIBI JCHCTBUS MAallMH, NPUOOPOB U TEXHUYECKHUX
YCTPOMCTB, pa3inuyaTh YCJIOBUSA UX O€30MaCHOTO MCMOJIh30BAaHUS B MOBCEIHEBHOU
KU3HU;

IPUBOJUTH PUMEPHI BKJIaJJa POCCUNCKUX U 3apYOCKHBIX YUEHBIX-(PU3UKOB B
pa3BUTHE HAayKd, B OOBSICHEHHE MPOLECCOB OKPYKAIOIIETO MHpA, B pPa3BUTHE
TEXHUKHU U TEXHOJIOTHII;

UCIIONb30BaTh TEOPETUUYECKUE 3HAHUA MO (PU3WKE B MOBCEAHEBHOW >KU3HU
JUIsl o0ecrieyeHus: 0€30MacCHOCTH MpU OOpaIlllEeHUH ¢ MPUOOpaMU U TEXHUYECKUMU
yCTpOMCTBaMHU, JJIsl COXPAaHEHUs 310pOBbS U COOJIIOJIEHUSI HOPM 3KOJOTHYECKOTO
MOBEJICHUA B OKPYKAOIIEH Cpee;

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh pPabOTy TPYNNbl, PANMOHAIBHO pACHpPEeisTh OOSI3aHHOCTH U
IUTAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalMUsIX, aJ€KBaTHO OLIEHUBATH
BKJIaJ] K&KIOT0 U3 YYaCTHUKOB T'PYIIbI B PELICHHE pacCMaTpUBaeMOM MPOOIEMBbI.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Kosaun4vecTBo 4acoB JJIeKTPOHHbIE
HaumeHnoBaHue pa3/jesioB U TeM undposbIie
Ne /i P Konrtpoabnbie | Ipakruueckn (mudpp )
NpOrpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI e padoThbl
pecypcsl
Pa3znen 1. DU3UKA U METO/IbI HAYUYHOI'O ITIO3HAHUSL
bubmuorexa [JOK
1.1 ®u3uKa 1 METOAbl HAYYHOT'O MO3HAHUS 2 https://m.edsoo.ru/7f41bf72
Uroro no pazueny 2
Pa3zgen 2. MEXAHUKA
bu6mmoreka [IOK
21 Kunewaritka > https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
22 Hurammica ! https://m.edsoo.ru/7f41bf72
bu6mmoreka [JOK
2.3 3aKOHbBI COXPAHEHHUSI B MEXAHUKE 6 1 1 https://m.edsoo.ru/7f41bf72
Hroro 1o pasneny 18
Pa3nen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMUKA
OCHOBBI MOJIEKYJISIPHO-KUHETUYECKON bubnnoreka [JOK
3.1 9 1
TEOpUHU https://m.edsoo.ru/7f41bf72
bu6mmorexa [IOK
2 1 1
3 OCHOBbI TEPMOHHAMHKH 0 https://m.edsoo.ru/7f41bf72
33 ArperatHble COCTOSIHHSI BEIIECTBA. 5 bubnnorexa [JOK

®a3oBbIC Nepexoabl

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



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 pazgeny

24

Pasnen 4. JIEKTPOANHAMUKA

bu6mmoreka [IOK
41 DUeKTpoCTaTHkA 10 https://m.edsoo.ru/7f41bf72
[TocTossHHBIN 2JIEKTPUYECKUI TOK. TOKH B bubnunoreka [HOK
4.2 12
pa3IMYHBIX Cpelax https://m.edsoo.ru/7f41bf72
Htoro no paznemny 22
PeszepBHoe Bpemst 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 68



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

11 KJIACC

KosunyecTBo 4acoB DJIeKTPOHHbIE
HaunmMeHoBaHHe pa3/iejioB H TEM uudpoBbie
Ne /i P Konrtpoabnbie | Ilpakruueckue (upp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoThbI
pecypcesbl
Pazaea 1. JIEKTPOJIUHAMMUKA
MaFHI/ITHOG I10JIC BHGK OMAarHuTHasa BH6HHOTeKa L[OK
1.1 ' P 11 1 3 https://m.eds00.ru/7f41¢97
AHIYKIHUS c
Htoro no pazneny 11
Pa3nen 2. KOJJEBAHHWSA U BOJIHBI
bubnuorexa [JOK
MeXElHI/I‘IeCKI/IC u 3JICKTpOMaFHI/ITHI)IC
2.1 9 1 https://m.eds00.ru/7f41c97
KoJIcOaHHs .
bu6nuoreka [IOK
MeXaHI/IT-IGCKI/Ie u 3J'IeKTpOMaFHI/ITHI)Ie
2.2 5 1 https://m.edso00.ru/7f41c97
BOJIHBI
c
bu6nuorexa [IOK
2.3 Ornrruka 10 3 https://m.eds00.ru/7f41c97
c
Wroro no pazueny 24

Pasnea 3. OCHOBBI CIIEIIMAJILHOM TEOPUM OTHOCUTEJIBHOCTH

3.1

OCHOBBI crieNMaIbHON TEOPUHU
OTHOCHUTEIBHOCTHA

bubnunorexa LIOK
https://m.edsoo.ru/7f41c97
c



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

Hroro no pazgeny

Pa3zgen 4. KBAHTOBAS ®PU3UKA

but6mmoreka [IOK

4.1 DJIeMEHThI KBAHTOBOM ONTHUKH 6 https://m.edsoo.ru/7f41c97
c
but6mmoreka [IOK

4.2 CrpoeHue aToma 4 https://m.edsoo.ru/7f41c97
c
bubmuorexa [JOK

4.3 AToMHOE 51pO 5 https://m.edsoo.ru/7f41c97
c

Uroro no pazneny 15

Paznen 5. JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

bu6nuorexa [IOK
5.1 DNIeMEHTHI aCTPOHOMUU U aCTPODU3UKH 7 https://m.edso00.ru/7f41c97
c
Hroro no pazgeny 7
Pa3znen 6. OBOBIIAIOHIEE TIOBTOPEHUE
bu6nuorexa [IOK
6.1 O6o06maroree MOBTOPEHUE 4 https://m.edsoo.ru/7f41c97
c
Htoro mo pazneny 4
PesepBHOE Bpems 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
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c
https://m.edsoo.ru/7f41c97c




HOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJunyecTBO 4acoB DJIeKTPOHHbIE
Jara
Ne uudposbie
Tema ypoka Konrpoubnbie | IlpakTuyeckue | H3YUCHH
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI A
pecypcsbl
®u3nka — HayKa O PUPOJIE.
1 Hayunsie MeTZK bl HO?I:)HEII)HI/UI 1 bubamorera LIOK
yi a https://m.edsoo.ru/ff0c32e2
OKPY>KaIOIIIEero MUpa
Posb 1 MecTo ¢uzuku B
5 (opMUPOBAHUN COBPEMEHHOM 1 bu6nuoreka [JOK
Hay4YHOM KapTHUHBI MUDA, B https://m.edsoo.ru/ff0c33e6
MPaKTUYECKON JeSATEIHLHOCTH JII0IeH
MexaHudeckoe JBMKEHUE.
OTHOCHTEIFHOCTh MEXaHHYECKOTO bubmorexa [IOK
3 1
neuxeHus. [lepemenienue, CKOpocTs, https://m.edsoo.ru/ff0c3508
YCKOpEHHE
4 PaBHOMepHOE NpsAMOnMHENHOE 1 bu6muoreka [JOK
JBHKCHUE https://m.edsoo.ru/ff0c3620
PaBHOYCKOpEHHOE NIPSIMOIMHENHOE bu6muoreka [JOK
5 1
JIBHKCHUE https://m.edsoo.ru/ff0c372e
6 CBoOoHOe majieHne. Y CKOpeHue 1 bubnuoteka [JOK
CBOOOJTHOTO Ma/ICHUS https://m.edsoo.ru/ff0c39cc
KpuBonuHeliHOE nBUKEHUE.
7 JIBr>keHre MaTepraibHOM TOUKH T10 1 Bubmmorexa [IOK
p https://m.edsoo.ru/ffOc3ada
OKPY>KHOCTH
8 [Tpunuun otHocuTenbHoCcTH ["anuies. 1 bu6muoreka [IOK



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

HuepunanbHble CUCTEMBI OTCYETA.
ITepBbiii 3akoH HproTOHA

https://m.edsoo.ru/ffOc3be8

Macca tena. Cuia. Ilpunnun

9 CyIneprno3uiyu cui. Bropoi 3akox bubmmorexa [JOK
yuep H ’ p . https://m.edsoo.ru/ffOc3be8
HproToHa 17151 MaTepUaIbHON TOUYKH
Tperuii 3akoH HproToHA 1151 bubnuorexa LIOK

10
MaTEepHUAIIBHBIX TOYEK https://m.edsoo.ru/ffOc3be8
3akoH BceMupHoro tsaroreHus. Cuna

11 TspKkecTH. [lepBas kocMuueckas bubmmorexa [JOK

P https://m.edsoo.ru/ff0c3d00
CKOPOCTb

12 Cuna ynpyrocru. 3akoH I'yka. Bec bu6nuoreka [JOK
Tena https://m.edsoo.ru/ff0c3el8
Cuna tpenus. Koadgduiment tpenus.

13 Cuna cgn OTI/IBJ'ICI-(II)I/I(I:I npu BI/I)P;CCHI/II/I bubmorexa LHOK

P P https://m.edsoo.ru/ff0c3f76
TeJa B )KUIKOCTH WJIU Ta3e
[locTynarenbHOE U BpalaTreibHOE

14 JBUKEHHE a0COMIOTHO TBEPAOTO TeNa. bubanoreka LIOK
MowmenT cuisl. [lieuo cumel. Ycnosus https://m.edsoo.ru/ff0c41a6
paBHOBeCHUs TBEPJIOTO Tela
HMitynbsc MaTepUalbHON TOYKH,

15 CHCTEMBI MaTEPUAJIbHBIX TOYEK. bubnuotexa [JOK
Hmnynbec cuiibl. 3aKOH COXPaHEHUS https://m.edsoo.ru/ff0c43d6
uMITynbca. PeakTuBHOE BUKEHHE
PaGoTta 1 MOIITHOCTH CHITBI.

16 Kunernyeckas 3Heprusi MaTepuaabHON bubmuoreka [JOK
ToukH. Teopema 00 U3MEHEHUH https://m.edsoo.ru/ff0c4502
KMHETUYECKOI SHEpruu

17 [loTeHumanbHas SHEPTHUsL. bubnunorexa LIOK



https://m.edsoo.ru/ff0c3be8
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

[ToreHuuanbHas SHEPTUs YIIPYTo
ne(OpMUPOBAHHON MPYKUHBI.
[TorenuuanbHas 3HEprus Tena BOIU3U
MOBEPXHOCTU 3eMJITU

https://m.edsoo.ru/ffOc461a

18

[ToTreHManbHBIC U HETIOTCHIIUAIBHBIC
cuitbl. CBs3b paboThI
HETIOTCHIIUAIBHBIX CHJI C U3MEHECHHEM
MEXaHUYECKOW SHEPTHH CHCTEMBI TEll.
3aK0H COXpaHEHUsI MEXaHUYECKOM
SHEPrUU

but6mmoreka [IOK
https://m.edsoo.ru/ff0c478c

19

JlaGopaTtopHnas pabota
«HccnenoBanue cBsi3u pabOTHI CHIIBI C
W3MCHECHHUEM MEXaHUYCCKON SHEPTUH
TeJa Ha IPUMEPE PACTSHKCHHUS
PE3UHOBOTO JKT'yTa

20

KonTponbHas pabota mo Teme
«Kunemaruka. JluHamuka. 3aKOHBI
COXpAHEHUS B MEXaHHUKE»

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4b74

21

OcCHOBHBIE TIOJIOKEHUS MOJIEKYIISIPHO-
KMHETUYECKOU Teopuu. bpoyHoBCKoe
neuxenue. Audpoysus

bu6nuorexa [IOK
https://m.edsoo.ru/ffOc4dc2

22

Xapakrep JBUKEHUS U
B3aUMOJICHCTBUS YaCTHUL] BEILIECTBA.
Mogenu cTpoeHUs Ta30B, JKUIKOCTEH
Y TBEPIBIX TEN

23

Macca MOJICKYIIL. Komuuecto
BemecTBa. IlocTossHHAs ABOFa,Z[pO

24

TemoBoe paBHOBecue. TemnepaTtypa



https://m.edsoo.ru/ff0c461a
https://m.edsoo.ru/ff0c478c
https://m.edsoo.ru/ff0c4b74
https://m.edsoo.ru/ff0c4dc2

u e€ usMmepenue. [llkana Temneparyp
Lenscus

W neanpusii raz 8 MKT. OcHoBHOE

bubnunoreka LIOK

25 ypaBHenue MKT https://m.edsoo.ru/ffOc4fde
AOcoutoTHas TeMIiepaTypa Kak Mepa
26 CpeaHel KHHETHYECKOM SHEPruun bu6muoreka [IOK
JBUKECHHSI MOJIEKYII. Y paBHEHUE https://m.edsoo.ru/ff0c511e
MenaeneeBa-Knanelipona
27 3akoH J/lambToHa. ["a30BBIC 3aKOHBI
JlaGopaTtopHnas pabota
28 «HMccnenoBanue 3aBUCUMOCTH MEXAY
napaMeTpamu COCTOSHUS
pa3peKEHHOT0 Ta3ay
29 N3omnporniecchl B HacaIbHOM Ta3e U UX bu6nmorexa [IOK
rpaduyeckoe MmpeacTaBIeHIe https://m.edsoo.ru/ff0c570e
BuyTpeHHss sHeprus
TEPMOIMHAMHYECKON CUCTEMBI U
30 crocoObI e€ m3MeHeHus1. KonmuecTBo bubmorexa [IOK
TEIUIOTHI U paboTa. BHyTpeHHsIs https://m.edsoo.ru/ff0c5952
SHEPrusi OJHOATOMHOIO UEaTbHOTO
rasa
bu6nunorexa LIOK
31 Bue Tertonepesatn https://m.edsoo.ru/ff0c5c36
VY nenbHas TEIIOEMKOCTH BEILIECTBA.
32 KonmgecTBo TEIIOTHI pH bubmmorexa [JOK
. https://m.edsoo.ru/ff0c5c36
Teruionepenave. AauadaTHbI mpoiecc
33 [TepBblii 3aKOH TEPMOJAMHAMUKH U €TI0 bubmuorexa [IOK

IMPUMCHCHHUEC K U30IIpoucccamM

https://m.edsoo.ru/ffOc5efc



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

HeoOpatumocTs npoiieccoB B

34 npupoe. Bropoii 3akon bubmorexa LIOK
PHPOAC- P https://m.edsoo.ru/ff0c6230
TEPMOJUHAMUKHU
35 [Mpunuun neiictus u KI1J{ TermnoBoit bubnunorexa LIOK
MalllWHbI https://m.edsoo.ru/ff0c600a
36 [uxn Kapno u ero KIT/{
37 DKOJOru4YecKue MpoOIeMbl
TEIUIOIHEPTETHKU
38 Ob6o06maromuit ypok «MosnekynspHas bubnmnorexka HOK
¢duznka. OCHOBBI TEPMOAMHAMUKI) https://m.edsoo.ru/ff0c6938
KonTponbHas pabota no teme
39 «Monexynspnas pusuka. OCHOBBI bbmmorexa LIOK
Y ' https://m.edsoo.ru/ff0c6a50
TEPMOIMHAMUKI
40 [TapooOpazoBaHue U KOHIEHCALIUS. bubnmnorexka HOK
Hcnapenue u KAreHue https://m.edsoo.ru/ff0c63b6
AOcoIoTHAsI 1 OTHOCUTETbHAS
41 BJIAKHOCTh BO3/1yxa. HachleHHbIN bubmmorexa [JOK
Ayxa. HI https://m.edsoo.ru/ff0c64d8
nap
TBépnoe Teno. Kpucrammueckue n
42 aMmopdHbIe Tena. AHU3OTPOIIHS bubnmnoreka [JOK
CBOWCTB KpHUCTAIUIOB. JKuakue https://m.edso00.ru/ff0c65f0
kpucTayisl. COBpEeMEHHBIC MaTEePHAITBI
[TnaBiieHne ¥ KPUCTAUTA3AIIHS.
43 Y enbHas TEIUIOTa IUIABICHUS bubmmorexa LIOK
A ’ https://m.edsoo.ru/ff0c6708
CyO6numarus
44 YpaBHEHHE TEIUTOBOTO OaslaHca bubmmorexa LIOK

https://m.edsoo.ru/ff0c6820



https://m.edsoo.ru/ff0c6230
https://m.edsoo.ru/ff0c600a
https://m.edsoo.ru/ff0c6938
https://m.edsoo.ru/ff0c6a50
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

DJIeKTpHU3alus Tell. DJICKTPUUECKUI

45 3apsia. J{Ba BUIa SJIEKTPUYCCKHUX bubmorexa HOK
AL a p https://m.edsoo.ru/ff0c6bcc
3apsI0B
IIpoBOAHUKH, TUDIEKTPUKU U
46 ncf)n OBOJHHUKHU 3aK(1;)H COXpaHEHUs bubmorexa LIOK
YHpoBOZ ’ p https://m.edsoo.ru/ff0c6bcc
AJICKTPUIECKOTO 3apsijia
B3aumoneiictBue 3apsiioB. 3aKOH
47 Kynona. To4yeuHbIN 3IeKTPHUIESCKUN bubmorexa HOK
y ) p https://m.edsoo.ru/ffOc6ced
3apsi
Hanpssk€HHOCTB 2IEKTPUYECKOTO
48 nosist. [IpuHIMn cynepnosuuuu bubnmnorexka HOK
ANEKTPUYECKHUX ToneH. JInnnn https://m.edsoo.ru/ff0c6df2
HANPSKEHHOCTH
Pabota cuit aneKTpoCcTaTH4ecKoro
49 mod. Ilorernman. Pasuocts bubmorexa HOK
’ ’ https://m.edsoo.ru/ff0c6f00
MMOTEHINAJIOB
I[IpOBOOHUKY U OUDIEKTPUKH B
50 BJIIZDKT OCTaTI/I‘IGI([:KOM noie bubmorexa HOK
P ’ https://m.edsoo.ru/ff0c7018
JusnexTpudeckas MpOHUIIAEMOCTh
bubanoreka LIOK
51 DnekTpoéMkocTh. Konaencaro
P A P https://m.edsoo.ru/ff0c7126
DIEKTPOEMKOCTH MIIIOCKOTO
52 KOHJIEHCATOPa. DHEPrUs 3apsKEHHOTO bubmmorexa TIOK
pa. p p https://m.edsoo.ru/ff0c72c0
KOH/JIEHCATOpa
53 JlabopaTtopHast pabota "M3mepenne
3JIEKTPOEMKOCTH KOHAeHcaTopa'
54 [TpuHIMIT NENCTBUS U IPUMEHEHUE

KOHACHCATOPOB, KOIIMPOBAJIBHOT'O
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anmnapara, CTpyWHOTO IIpUHTEpA.
DneKTpocTaTHUecKast 3allnTa.
3azemiieHue AIEeKTPOpruOOpOB

DNEKTPUYECKUN TOK, YCIIOBUS €TI0
cyuiectBoBaHus. [IoCTOAHHBIN TOK.

55 Cwiia Toka. Hampspxenue.
Conportusnenue. 3akon Oma it
y4acTKa [enu
[TocnenoBarenbHOE, MapauIeIbHOE,
CMEIIAaHHOE COEUHEHUE By 10K
HOIHOTEKA
56 mpoBoaHUKOB. JlaboparopHas padbora 0.5
POBOA patop P https://m.edsoo.ru/ff0c74f0
«M3yueHne cMemaHHOro COeIMHEHUS
pE3UCTOPOBY»
57 PaboTta 1 MOITHOCTB AJIEKTPUYECKOTO bubmuoreka [IOK
ToKa. 3akoH Jlxoynsa-Jlenua https://m.edsoo.ru/ff0c7838
3axon OMa 715 OJTHOM (3aMKHYTOM)
sJIekTpUUeckol 1enu. Koporkoe
P P bu6anoreka LIOK
58 3aMblkaHue. JlaboparopHas pabota 0.5
https://m.edsoo.ru/ffOc7ae0
«M3mepenne D/IC nctouHnka TokKa u
€ro BHYTPEHHETO COMPOTUBIICHHUS
Pesepsurblii ypok. KonTponbHas
59 a6o?ra 1o TZfde "3neKTpo nHaMuka" / bubmorexa TIOK
p . pos https://m.edsoo.ru/ff0c8c56
Bcepoccuiickast mpoBepouHas paboTa
O0oOmaromuit ypox
60 «IIIEKTPO I/IHaN}IIEKa» / Beepoccuiickast bubmmorexa TIOK
po p https://m.edsoo.ru/ff0c88be
poBepoyHas pabora
61 DJIeKTPOHHAS TTPOBOAUMOCTH TBEPIBIX

METaJI0B. 3aBUCHMOCTD



https://m.edsoo.ru/ff0c74f0
https://m.edsoo.ru/ff0c7838
https://m.edsoo.ru/ff0c7ae0
https://m.edsoo.ru/ff0c8c56
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COIPOTUBIICHUS METAIIJIOB OT
Temneparypbl. CBEpXIIPOBOAUMOCTh

DJIEKTPUUECKUI TOK B BaKyyMe.

62 . 1
CBoiicTBa 2JIEKTPOHHBIX ITYYKOB
[TomympoBoIHUKH, X COOCTBEHHAS U

63 IpUMecHas IpoBoAUMOCTh. CBoiicTBa 1 bubnuorexa LIOK
p—~n-nepexona. I1osynpoBoIHUKOBBIE https://m.edsoo.ru/ffOc84ae
npuOopbI
DNEKTPUYECKUN TOK B pacTBOPax U

64 pacIiaBax 3JIEKTPOJIUTOB. 1 bu6nuoreka [JOK
DIIEKTPOTUTHYECKAs JUCCOIHAITHSI. https://m.edsoo.ru/ff0c82ba
DIIEeKTPOIHN3
DIIEKTPUUYECKHI TOK B ra3ax.

65 CaMOCTOSITeTbHBIN U 1 bu6mmoreka [IOK
HECAMOCTOSITENBHBIN pa3pan. MonHus. https://m.edsoo.ru/ff0c84ae
IInazma
DneKkTpruuecKkue mpudopsl U

66 YCTPOMCTBA U UX IPAKTUYECKOE 1 bubmuoreka [JOK
npuMmeHenue. [IpaBuna TeXHUKU https://m.edsoo.ru/ff0c86fc
0e30MacHOCTH
KonTponbHas pabota no teme

67 «nekTpocratuka. [locTosiHHBIN 1 bubnuoteka [JOK
3NEKTpUYECKUl TOK. TOKHM B https://m.edsoo.ru/ff0c8a8a
Pa3IMYHBIX CPEIax»

68 PesepBHbIil ypok. O600maronuii ypox 1 bubnunorexa LIOK
o remam 10 kimacca https://m.edsoo.ru/ffOc8f6c

OBIIEE KOJIMYECTBO YACOB I10 68

[TPO'PAMME
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11 KJIACC

KosaunyecTBo 4acoB JIeKTPOHHBbIE
Ne Hara undgposbie
Tema ypoka KonTposabubie | IlpakTuueckun
n/n Bcero u3yyeHusi | oOpasoBaTesibHbIE
padoThI e padoThbl
pecypchl
[TocTostHHBIE MATHUTHI U KX

1 B3auMoO/iecTBUE. MarHUTHOE MoJIE. 1 bubmuorexa [JOK
Bektop MaruuTHOM MHAYKUMH. JIMHUK https://m.edsoo.ru/ff0c9778
MarHUTHOW MHIYKIIUH
MarauTHoO€e 1oJie MPOBOIHUKA C

5 TokOM. OnBIT DpcTeaa. 1 bubnnoreka [JOK
BzaumopeiicTBue npoOBOAHUKOB C https://m.edsoo.ru/ff0c98fe
TOKOM

3 JlabopaTtopHast pabora «3yuenue 1 1 bubnmnoreka [JOK
MAarHUTHOTO ITOJIS KATYLIKU C TOKOM) https://m.edsoo.ru/ff0c98fe
JlelicTBME MAarHUTHOTO TOJIS HA
MIPOBOJIHUK C TOKOM. Cuita Amriepa.

4 JlaGopaTtopHnast pabota 1 1 bubnmnoreka [JOK
«Uccnenosanne neicTBUSA https://m.edsoo.ru/ff0c9ac0
MOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JlelicTBME MAarHUTHOTO TOJIS Ha

5 JBUKYLTYIOCS 3apsyKEHHYIO YaCTHILY. 1 bubnuoreka [IOK
Cwa Jlopenma. PaGoTa cutbt https://m.edsoo.ru/ff0c9df4
Jlopenua

5 DJeKTpoMarHuTHas MHayKnus. [Totok 1
BeKTOpa MarHuTHOM uHAyKIHH. DJ1C



https://m.edsoo.ru/ff0c9778
https://m.edsoo.ru/ff0c98fe
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WHIYKIUU. 3aKOH JIEKTPOMArHUTHOM
uHaykiuu Papanes

JlaGopaTtopHnast pabota
«HccnenoBanue sIBJICHUS
3IEKTPOMArHUTHON UHTYKITUI

bubmuoreka [JOK
https://m.edsoo.ru/ffOcal50

NHnykTuBHOCTD. SIBIICHUE
camounAykiuu. 3J1C caMOMHIyKIIUH.
DHeprusi MarHuTHOTO TOJIsI KaTYIIKH C
TOKOM. DJIEKTPOMArHMTHOE T10JIE

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

TexHu4eckue ycTpomucTBa U UxX
IIPUMEHEHHUE: ITOCTOSIHHBIE MATHUTHI,
AJIEKTPOMATHUTBHI, JIEKTPOABUTATEIIb,
YCKOPHUTENH JIEMEHTAaPHbBIX YaCTHII,
VUHAYKIIMOHHAs 1eYb

10

O6o0matomuii ypok «MarautHoe
I10JIC. 3H€KTpOMaFHI/ITHa$I I/IHI[yKHI/IH»

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

11

KonTponbhas padbota no teme
«MaruuTtHoOe 1oe.
3J'I€KTpOMaFHI/ITHa$I HHIAYKIOHA»

bu6nmoreka [JOK
https://m.edsoo.ru/ff0cad58

12

CB0OOIHBIE MEXaHUUECKHE
koseOaHus. 'apmoHnyeckue
Kosie0aHusl. YpaBHEHUE
TapMOHHMYECKHUX KOJIeOaHUH.
[TpeBparienre sHEprun

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

13

JlaGopaTtopHnast pabota
«Hccnenosanue 3aBUCUMOCTH
Mepro/ia MajbIX KoJeOaHui Tpy3a Ha
HUTH OT AJTUHBI HUTH U MacChl TPy3a»
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14

Koneb6arenbupiii kKoHTYp. CBOOOHBIC
3JICKTPOMAarHUTHbIC KOJICOaHUs B
UJCaIbHOM K0JIeOaTeIbHOM KOHTYpE.
AHAJIOTUS MEXKy MEXaHUYCCKHUMH 1
AIIEKTPOMATrHUTHBIMU KOJIEOaHUSIMU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcb820

15

®opmyna Tomcona. 3akoH
COXPaHEHHUSI SHEPTUU B UJICATHBHOM
K0J1e0aTEIbHOM KOHTYpE

bubmuorexa [JOK
https://m.edsoo.ru/ffOch9c4

16

I[IpencTaBieHne O 3aTyXarOIIUX
KoJsicOaHusX. BeIHy)1eHHbBIC
MeXaHu4ecKue Kojaebanus. Pe3onanc.
BbIHYXIEHHBIE DJICKTPOMATHUTHBIC
KOJIEOaHU

bubmuorexa [JOK
https://m.edsoo.ru/ffOcbb86

17

[lepemennsbIit Tok. CHHYCOU1aTbHBII
[IEPEMEHHBIN TOK. MOITHOCTH
MEPEMEHHOT0 TOKA. AMIUTUTYTHOE U
JICUCTBYIOIIEE 3HAYCHHUE CUIIBI TOKA U
HaIpsHKEHUS

bu6mmoreka [JOK
https://m.edsoo.ru/ffOcbd34

18

Tpancdopmarop. [Iponssozactso,
nepezaaya u norpediieHue
ANEKTPUYECKON SJHEPTUU

19

YCTpoUCTBO U IPAKTUYECKOE
[IPUMEHEHHUE IIEKTPUYECKOTO 3BOHKA,
reHeparopa IepeMeHHOro TOKa,
JIMHUH 3JIEKTpoIiepesad

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

20

OKOJIOTUYECKUE PUCKU TIPH
IIPOU3BOJICTBE JIEKTPOIHEPTUH.
Kynbrypa ucnons3oBanus
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QJICKTPOSHECPIUA B HOBCCI[HCBHOﬁ
KHU3HHU

Mexanunueckue BOJIHBI, YCJIOBUA
pacnpoctpanenus. [lepuon. Ckopocth

bubmuorexa [JOK

21
pacupoCTpaHEHUS U JJINHA BOJIHBI. https://m.edsoo.ru/ff0cca54
[Toniepeunbie U MPOIOJIbHBIE BOJTHBI
99 3Byk. CKOpOCTh 3BYyKa. [ pOMKOCTH bubnmoreka [JOK
3ByKa. Bricora Tona. TemOp 3ByKka https://m.edsoo.ru/ff0cccOc
DNEKTPOMarHUTHbIE BOJIHBL, UX
23 cBoiicTBa u ckopocTts. llkana bubmmorexa [JOK
p ' https://m.edsoo.ru/ffOccfe0
AJIEKTPOMAarHUTHBIX BOJIH
[IpuHIUIIBI paIuOCBA3U U
24 TeneBuaeHus. Pa3Burue cpeacTs
cBs3u. Paguonokanys
o5 Konrponsnas padora «Konebanus u bubnuoreka [IOK
BOJIHBI» https://m.edsoo.ru/ffOcc6f8
IIpssMonuHEHOE pacIpoCTpaHEHUE
26 CBETa B OJHOPOJHOMU Cpejie. bubnunoreka [JOK
ToudeuyHbIil HICTOYHUK CcBeTa. JIyd https://m.edsoo.ru/ff0cd350
cBeTa
OTtpaxeHue cBeTa. 3aKOHbI
27 oTpaxkeHus ceera. [loctpoenue bubmmorexa [JOK
p L p https://m.edsoo.ru/ffOcd4e0
n300pa’keHHi B TUIOCKOM 3€pKalie
ITpenomnenue cera. I[lonHoe
28 BHYTpEeHHEE oTpaxeHnue. IIpenensHbiin bubnnoreka [JOK
YTOJI IIOJTHOTO BHYTPEHHETO https://m.edsoo.ru/ffOcd7f6
OTpaXKEeHUs
29 JlaboparopHas pabota «3mepenue bubnmnorexa [JOK



https://m.edsoo.ru/ff0cca54
https://m.edsoo.ru/ff0ccc0c
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IMOKa3aTeid IMPEJIOMIICHUA CTEKIIA»

https://m.edsoo.ru/ffOcd67a

JIunssl. [TocTpoenue n3odpakeHuil B

30 nuH3e. Dopmyna TOHKOW JTUH3BI bubmorexa [IOK
- OPMY ' https://m.edsoo.ru/ffocddle
YBenuyeHue JuH3bl
JlaGopaTtopHnast pabota
31 «HccnenoBanue CBOMCTB
M300paXEHUH B JIMH3aX»
Hucniepcus cBera. CloskHBIN COCTaB
32 6enoro csera. L{Ber. JlabopaTopHas
pabora «Habitonenue aucrepcuu
CBETa»
33 Wutepdepennms ceera. Audpaxims bubnuorexa [IOK
ceeta. ludpaknuonnas pemeéTka https://m.edsoo.ru/ffOced22
34 [TonepeyHOCTH CBETOBBIX BOJIH. bubnnoreka [JOK
ITonspusanus csera https://m.edsoo.ru/ffOcf02e
35 OnTuyeckue MpUOOPHI M YCTPOICTBA U
yCIIOBUS UX O€30MacHOr0 MPUMEHEHUS
['paHUIBI TPUMEHUMOCTH
36 KJIAaCCMYEeCKOW MeXaHukH. [locTynmarsl bubnuotexa [JOK
CIIeLIMaTIbHOM TEOPUH https://m.edso0.ru/ff0cf862
OTHOCHUTEIIBHOCTH
OTHOCHTEITHHOCTH OJTHOBPEMEHHOCTH.
37 3amenJieHHe BpPEMEHH U COKpaIlleHUe bubmorexa [JOK
p p https://m.edsoo.ru/ffOcfa42
JUTHBI
OHeprusi U UMITYJIbC PEISATUBUCTCKOMN
38 yactulbl. CBA3b MACChl C DHEPTUEH U Brbmuotexa IOK
' P https://m.edsoo.ru/ffOcfc68
UMITyTBCOM. DHEPTHUS MTOKOS
39 KonTponbras padbora «OnTuka. bubmmoreka [JOK
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OCHOBBI CIEUATIBHON TEOpUH
OTHOCHUTEJILHOCTHU

https://m.edsoo.ru/ffOcf6f0

®otounbl. Dopmyna [1nanka. DHeprus

bubmuorexa [JOK

40
U UMITYJIBC (pOTOHA https://m.edsoo.ru/ffOcfel6
OTKpBITHE U HCCIEN0BaHUE 56 [TOK
nOInOTEKA
41 . A.T.
pororpexta. Ombire: https://m.edsoo.ru/ffOcffc4
Cronerosa
3akousl horodddexra. YpaBHeHNE
42 3f/iHIHT6§H3 nq;(i)@oma@(}l@)ema bubmmorexa LIOK
a ’ https://m.edsoo.ru/ff0d015e
«Kpachnas rpanuna» porospdexra
Hasnenue cera. OnwiThl I1. H.
43 JlebeneBa. XMMHYECKOE NEHCTBUE bubmmorexa [IOK
AeBd. A https://m.edsoo.ru/ff0d04a6
CcBeTa
TexHuueckue yCTpoucTBa U
MPAKTHYECKOEe MPUMEHEHHE:
44
¢doTorIeMeHT, POTOIATUHK,
COJIHEUHas OaTapest, CBETOIUO/
bu6mmoreka [JOK
Pemenue 3amau mo reMe «JI€MEHTEI
45 . https://m.edsoo.ru/ff0d030
KBAHTOBOH OIITHKN 9
Mozaens atoma TomcoHa. OnBITEI
46 Pesepdopna no paccesHuio o-yactu bubmmorexa LIOK
PLOPA p e https://m.edsoo.ru/ff0d091a
[TnanerapHast MOAeNb aTOMa
bu6mmoreka [JOK
47 I1 b
OCTYIATEL bopa https://m.edsoo.ru/ff0d0afa
HN3nyuenue u nornoiienue GpoTOHOB
Y B ¢ bubmuorexa [JOK
48 P MIEPEXO0/I€ aTOMa C OJTHOTO YPOBHS

SHEPIUM Ha Ipyroil. Buasl criekTpos

https://m.edsoo.ru/ff0d0afa
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49

BoaHoBEIE cBOMCTBA yacTHIl. BOJHEI
ne bpoiina. KopnyckynspHo-
BOJIHOBOU Jyanu3M. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

bubmuorexa [JOK
https://m.edsoo.ru/ff0d0ca8

50

OTKpBITI/Ie PaaruOaKTUBHOCTHU. OnEBITH

Pesepdopaa no onpeneneHuio cocraa

pPaarOaAKTUBHOI'O U3TTYUYCHUS

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

51

CsaoticTBa anbda-, 6era-, ramma-
u3ydeHus. Biusiaue
pPaguOaKTHBHOCTH Ha YKHUBBIE
OpraHUu3MbI

52

OTKppITHE IPOTOHA U HEUTPOHA.
W3otomnsl. Anba-pacna.
DNEKTPOHHBIN U MO3UTPOHHBIN OeTa-
pacnaz. ['amma-usiydenue

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d116
2

53

DHeprus CBS3U HYKJIOHOB B S/pE.
Snepusle peakuuu. SAnepHbiin
peakrop. [Ipo0iemMbl, NepCHeKTHBHI,
JKOJIOTUYECKUE ACIIEKTHI AAEPHOU
JHEPIreTUKU

bu6mmoreka [IOK
https://m.edsoo.ru/ff0d135
6

54

DneMeHTapHble yacTulibl. OTKpBITHE
no3uTpoHa. MeTo 1l HaOMIOICHUS U
pPErucTpaluy 3JIEMEHTAPHBIX YaCTHII.
Kpyrasiii cron «DyHaameHTanbHbIe
B3anMoAercTBHA. EMMHCTBO
(bU3UIECKON KapTHHBI MUPAY

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

55

OTanbl pa3BUTHS ACTPOHOMUH.
[TpuknagHoe 1 MUPOBO33PEHYECKOE
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3HaYCHHUE aCTPOHOMHH. Buj
3B&3HOTO Heba. Co3Be3aus, ipKue
3BE3/1b], IJIAHETHI, UX BUIUMOE
nBmkeHue. CoaHevHas cucTeMa

56

Conuue. ConHeunast akTUBHOCTD.
Uctounuk sueprun CosHiia v 3BE311

57

3BE3/bI, X OCHOBHBIE
XapaKTePUCTUKHU. 3BE3/IBI TIIaBHOU
MOCJIeIOBAaTEIbHOCTU. BHYTpeHHee
crpoenue 3B&311. COBpeMEHHBIS
MPEJICTABICHHS O IIPOUCXO0XKICHUHU H
sposroruy ComHIa U 3BE3

58

Muneunsiii [Iyre — Hama ['anaktuka.
[Tonoxenne u npuxenue CosHuLa B
INanaktuke. I'anaktuku. YEpHbie
JBIPBI B SIPAX TaJaKTHK

59

Bcenennas. Pa3beranue rajgakTuk.
Teopus bosnbioro B3peiBa.
PenukroBoe nsnyuyenue.
MeraranakTuka

60

HepeH_IeHHLIC HpO6HeMbI ACTPOHOMHHU

61

KonTtponbHas pabota «271€eMEHTHI
ACTPOHOMHUU U aCTPOPUIUKI

62

O6o0matomuii ypok. Pois ¢pusuku u
aCTPOHOMHUH B YKOHOMHYECKOMH,
TEXHOJIOTHYECKOM, COIUAIBHON U
ATUYECKOH cdhepax MesaTeTbHOCTH
YeJioBeKa




63

O6o06maromuii ypok. Pois u mecto
(HU3HKH B aCTPOHOMHMH B
COBPEMEHHOM Hay4YHOU KapTHHE MHUpa

64

Ob6o6maromuit ypok. Poib
bu3nIecKoit Teopuu B GOPMHUPOBAHUH
MIPEACTABICHHUH O (HU3UIECKOM
KapTHUHE MHUpa

65

Ob6o06maromuit ypok. Mecto
($U3UYECKON KapTUHBI MUpa B 001IIEM
psIly COBPEMEHHBIX €CTECTBEHHO-
HAYYHBIX NIPECTABICHUN O IPUPOJIC

66

PesepBHBI ypok. MarHuTHOE 110JIE.
DNEKTPOMAarHuTHas NHIAYKIHS

67

PesepBubiit ypok. Ontuka. OCHOBBI
CIIEHUAIILHON TEOpUHU
OTHOCUTEJIbHOCTH

68

Pesepnsrit ypok. KBantoBas dusuka.
DneMEeHTBl aCTPOHOMUU U
acTpOPU3UKH

bu6mmoreka [JOK
https://m.edsoo.ru/ff0d178
4

OBIIEE KOJIMYECTBO YACOB I10
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IPOBEPSIEMBIE TPEEOBAHUS K PE3YJBTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBI

10 KJIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

HpOBepﬂeMbIe NpeaAMETHLIC PE3YJIbTAaThl OCBOCHUA OCHOBHOM
06pa3OBaTeJIBHOﬁ MnmporpaMMmsl CpeaHETro 0611161"0 06pa30BaHI/Iﬂ

10.1

JleMoHCTpHpOBaTh Ha TpuUMepax poib M MECTO (HU3UKU B
dbopMUPOBaHUN COBPEMEHHOW HAy4YHOW KapTHHBI MHpA, B Pa3BUTUU
COBPEMEHHON TEXHUKH M TEXHOJIOTUH, B IPAKTUYECKOMN JESITEIIbHOCTU

Jmonen

10.2

Y4UTHIBATh TPAHUIIBI IPUMEHEHUS] U3YYEHHBIX (PU3UUYECKUX MOJIEIICH:
MaTepuaiabHas TOYKa, WHEpLHAIbHAs CUCTEMa OTCU€Ta, aOCOIFOTHO
TBEPAOE TEJO, UICAIBHBIN Ira3; MOJEIN CTPOCHUS Ta30B, KUJIKOCTEN U
TBEPABIX TEJI, TOYCUYHBIA DJIEKTPUUYECKUN 3apsij — MpHU pPEIICHUU

Q)HSH‘ICCKI/IX 3aJad

10.3

Pacno3naBaTh (usznueckue sBIeHUs (IpOIEecChl) U OOBICHATh MX Ha
OCHOBE 3aKOHOB MEXaHUKH, MOJEKYIIPHO-KUHETUYECKON TEeOpuu
CTPOCHUS BEUIECTBA M  JJIEKTPOJUHAMHMKH: pPABHOMEpPHOE U
PaBHOYCKOPEHHOE MPSIMOJIMHENHOE [IBH)KEHHE, CBOOOJHOE IaJIeHHe
T€Jl, JIBWKCHUE [0 OKPYKHOCTH, HHEPLUs, B3aUMOJACHCTBHUE TEIN;
mudp¢ys3usi, OpOYHOBCKOE JBHMIKEHHE, CTPOCHHE JKUIKOCTEH U
TBEPABIX  TeJ, M3MEHEeHHe oObEéMa Teln TpU  HarpeBaHUU
(oxJaxx7eHun), TEIUIOBOE paBHOBECHE, HCHApeHue, KOHISHCAIIMS,
IJIABJICHUE, KPUCTAJUIM3alMs, KUIIEHUE, BJIAXHOCTb BO3]yXa,
MOBBILICHUE JABJIEHU ra3a IIPU €ro HAarpeBaHUU B 3aKPBITOM COCYZE,
CBS3b MEXIYy IIapaMeTpaMu COCTOSIHHMSI Ta3a B H30Ipoleccax;

SJICKTpU3alus TCI, B3aPIMO)IeI>'ICTBHe 3apga10B

10.4

OnuceiBaTh MEXaHWYECKOE JIBIKEHHE, HCHOIb3ysl (u3NYecKue
BEJIMYMHBI: KOOpAMHATA, MYyTh, MEpEMEIIEHNE, CKOPOCTh, YCKOPEHHE,
Macca Tejla, CWIa, MWMIYJIbC Tela, KHHETHUYECKas DHEpIus,
NOTEHIMAJbHAs JHEeprus, MeXaHudeckas pabora, MexaHH4ecKas
MOIIIHOCTb; IIPYU ONMUCAHUH NMPABUILHO TPAKTOBATh (DU3HUECKUN CMBICI
UCIIONIb3YEMBIX BENUYMH, MX OOO3HAUEHUS M EJUHHULbI, HaXOAUTh
(bopMyIbl, CBA3BIBAIOIINE JAHHYIO (PU3HUECKYIO BEIHMUUHY C IPYTHMMHU

BCJIMYHNHaAMU

10.5

OnuceIBaTh HU3Yy4YCHHBIC TCIIJIOBBIC CBOMCTBA Tel M TEMJIOBBIC




ABJIICHUS, UCHOJIb3yd (U3MYECKUE BEJIMYMHBL: JaBJEeHUWE rasa,
TEeMIIepaTypa, CpEIHssl KHUHETHYEeCKass DSHEpPrus XaoTUYECKOIo
JBUKEHUS MOJIEKYJ, CpEeAHEKBaJpaTU4YHas CKOPOCTb MOJIEKYII,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSII OJHeprusi, pabora rasa,
KO3 (PUIMEHT TOJe3HOro0 JEWCTBHUS TEIUIOBOIO JIBUraTess; MpHU
ONMCaHUU IIPaBUJILHO TPaKTOBAThH bu3ngeckuii CMBICIT
UCIIOJIb3YEMBbIX BEJIUYMH, MX OOO3HAUEHUS M EJAMHHULBI, HaXOAWUThb
dbopmMyIbl, CBSI3bIBAIOIINE JAHHYIO (DU3UYECKYIO BEIMYUHY C IPYTUMHU

BCIMYHMHaAM

10.6

OnuceiBaTh M3Y4YEHHBIE JJIEKTPUUECKHE CBOWCTBA BEIIECTBA U
DIIEKTPUYECKUE  SABIIEHUS  (MpOLIECChl), HCHOJIB3ys  (pusmveckue
BEJIMYMHBIL: ANEKTPUYECKU  3apsf, ANEKTPUYECKOE  TOJIE,
HanpspKEHHOCTh  TOJIS, IOTEHLMAJ, pPa3HOCTh IOTEHUUANOB; IIpU
OMKCAHUU MPABWILHO TPAKTOBATh (PU3NYECKUI CMBICI HCIOJIb3YEMBIX
BEIMYMH, WX OOO3HAYECHUS W EIWHUIB; YyKa3blBaTh (OPMYIIHI,
CBSI3BIBAIOIME  JIAaHHYIO  (U3HYECKYI0 BEIWYMHY C JAPYTUMH

BCINYHNHaAMH

10.7

QHAIU3UPOBATh (U3MUECKHUE TMPOLECChl M  SIBICHUS, HCIIONIb3Ys
¢u3nyecKkre 3aKOHbI M MIPUHIIMIIBL: 3aKOH BCeMUpHOro Tsrotenus, |, |l
u Il 3akonbl HproTOHA, 3aKOH COXpaHEHHMs] MEXaHWYECKOH >Hepruw,
3aKOH COXpaHEHMs HWMITYJIbCa, MPUHLUI CYNEPIIO3ULIUN CUJI, TPUHIIUIT
paBHONpAaBUSl HMHEPUUAIBHBIX CHUCTEM  OTCYETA; MOJIEKYJISIPHO-
KMHETUYECKYI0O TEOPHUIO CTPOEHHUsSI BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpeHEN KWHETMYECKON DJHEPIHM TEIUIOBOIO JBUKECHMSI MOJIEKYHI C
a0COJIIOTHOM TeMIlepaTypol, MEPBBIA 3aKOH TEPMOJAMHAMUKH; 3aKOH
COXpaHEHMs DJEKTPUUECKOro 3apsiaa, 3akoH KynoHa; mpu 3TOoM
pa3nnyarh CIOBECHYIO (OPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YecKoe

BBIPAXKCHUC U YCIIOBUA (F PAaHUIIBI, 06J'IaCTI/I) NPpUMCHUMOCTH

10.8

OOBICHATH OCHOBHBIC IMPUHIUITBI JefcTBUS MallliH, HpI/I60p0B u
TCEXHUYCCKUX yCTpOI\/'ICTB; pa3indatb YCJIOBHUA HUX 0e30I1acHOro

HCIIOJIb30BaHUsA B HOBC@)IH@BHOﬁ KHU3HU

10.9

BEBIOTHATE SKCIIEPUMEHTHI TI0 HCCIIET0BAHUIO0 (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C HUCIOJIb30BAHUEM TPSIMBIX U KOCBEHHBIX U3MEPEHHIA; TPH
3ToM (GopMyaupoBaTh MpobieMy (3agady) W THUIOTE3Y Y4eOHOTO
DKCIIEPUMEHTa,  coOMpaTh  yCTAaHOBKY W3  MPEIJIONKEHHOTO

000py10BaHUs, IPOBOAUTH OIBIT U POPMYIUPOBATH BHIBOJIBI

10.10

OcylecTBisTh MNpSIMBIE W KOCBEHHBbIE U3MEPEHMsS] (PUIUUECKUX

BEJIMYMH; MPHU ATOM BBHIOMpATh ONTUMAIBHBIA CIIOCOO W3MEPEHHUs U




HCIIOJBb30BaTh U3BECTHHIC METOAbI OICHKU HOFpCHIHOCTCfI I/ISMepeHI/Iﬁ

10.11

HccnenoBaTh 3aBUCUMOCTH MEXIYy (PU3MUECKUMHU BEJIMYMHAMH C
UCIIOJIb30BAHUEM IMPSAMBIX H3MEPEHMM; MpU 3TOM KOHCTPYHPOBATH
YCTaHOBKY, (HUKCHPOBATh pPE3yJabTaThl TOJYYEHHOW 3aBHUCHMOCTH
(GU3HYECKUX BEITUYHMH B BUJC TaOIUI U TpadUKOB, I€TIaTh BEIBOJBI 110

peE3yjabTaTaM HCCICI0BaHUA

10.12

CobOmrogate mpaBuiaa 0e30MacHOro  Tpylda TpU  HPOBEICHHUH
UCCIICIOBaHUH B paMKax y4eOHOro OSKCIEPUMEHTa, Yy4eOHO-
UCCIIC/IOBATEIIbCKOW M NPOCKTHOM IEATEIBHOCTH C HCIOJIb30BAaHHEM

M3MEPUTENIbHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYI0BaHUS

10.13

Pemarp pacuérHbie 3aauul ¢ SBHO 3aJaHHON (PM3MUYECKON MOJEINbIO,
UCTIONB3YS (PM3UYECKHEe 3aKOHBI W TMPUHIUIBI, HA OCHOBE aHaIN3a
YCIIOBUSL  3aJla4ydl  BBIOMpPATh  (PU3UYECKYIO MOJIENb,  BBIICIATH
buznyeckue BeNMUYUHBI U (HOPMYIBI, HEOOXOAUMBIE ISl €€ pEIIeHuUs,
MPOBOAMTH PACUETHI M OIICHUBATh PEATILHOCTH MOJIYYEHHOTO 3HAUYCHUS

(U3UYECKOIN BETMYUHBI

10.14

Pemars Ka4ueCTBEHHBIC 3a71a4u: BBICTPAUBATh JIOTUYECKHU
HEMPOTUBOPEUMUBYIO LEMOYKY PACCYKICHUN C OMOPOM Ha U3yYECHHBIE

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

10.15

Hcnonp30BaTh MNpU  pelIEeHUH y4yeOHBIX 3aJad  COBpPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTMHM JUIsl TIOMCKA, CTPYKTYpUPOBAaHMS,
UHTEpHpEeTallud M MpeJCTaBiIeHHUs y4yeOHOW M Hay4yHO-NOMYJISpHOH
uHpOpMaLUY, TOIYYEHHOW M3 Pa3IUYHBIX HCTOYHUKOB; KPUTHUECKU

aHAJIM3UPOBATh MOJIy4yaeMyro HH()OpMaIUIo

10.16

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOeKHBIX YUEHBIX-
(GU3MKOB B pa3BUTHE HAYKH, OOBSICHEHHE IPOIIECCOB OKPYKAIOLIETO

MHpa, B Pa3BUTHEC TCXHUKU U TEXHOIOTHI

10.17

Hcnonp30BaTh TeOpeTHUECKHe 3HaHUA MO (U3HKE B TOBCEAHEBHOU
KHU3HU JUIs o0ecrieueHus: 0€30MacHOCTH MU oOpallieHuu ¢ prudopamu
U TEXHUYECKUMM YCTPOHCTBaMH, JUIsI COXpPAHEHUS 3H0pOBbS H

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

10.18

PaboTtaTe B rpyIie ¢ BBIIOJIHEHUEM Pa3JIMYHBIX COLUAIBHBIX POJIEH,
IUTAHUPOBaTh  pabOTy  TPYIIbI, PAlUMOHATIBHO  PaCHpPEneNATh
00s3aHHOCTH ¥ IUIAHUPOBATh JEATEIBHOCTb B HECTaHIAPTHBIX
CUTyallUsX, aJCKBAaTHO OLIEHMBATH BKJIAJ KaXJOro U3 YyYaCTHUKOB

IPYMIBL B PELICHHE pacCMAaTPUBAEMON MTPOOIIEMBI




11 KIIACC

Koxa
NMPOBEPAEMOro
pe3yJbTara

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

111

JleMoHCTpHpOBaTh Ha TpUMepax poidb M MECTO (UMUK B
(GbopMHpPOBaHUN COBPEMEHHON HAy4yHOW KapTHHBI MHUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHUKHU M TEXHOJIOTUH, B IIPAKTUYECKOU JEATEIBHOCTH

JIIO,Z[CI;'I, OEJIOCTHOCTh U €AUHCTBO (1)I/I3I/I‘IGCKOI71 KapTUHBI MHUpPa

11.2

YuuTeIBaTh I'paHUllbl IPUMCEHCHUA U3YUCHHBIX (I)I/ISI/I‘IGCKI/IX MOHeHeﬁI
TOYCYHBIN BHCKTpI/I‘leCKI/Iﬁ 3apsan, AAcpHasd MOACIb aTOMa, HYKJIIOHHAA

MO/IENIb aTOMHOT'O Si/Ipa MPH pelIeHr: (pru3nyecKux 3aaad

11.3

PacrioznaBate (usnyeckue sBiIeHHUS (TPOIECCHI) U OOBSACHATh MX Ha
OCHOBE 3aKOHOB  JJIGKTPOAMHAMUKMA H  KBAaHTOBOH  (pu3HKH:
DIIEKTPUYECKasi TPOBOJUMOCTH, TEIIOBOE, CBETOBOE, XHMHYECKOE,
MarHUTHOE JICUCTBUSL  TOKa, B3aUMO/ICHCTBUE MarHUTOB,
DJICKTPOMArHUTHAsT WHAYKIMS, JCHCTBUE MArHUTHOTO IIOJI Ha
MPOBOJAHWK C TOKOM W JBWIKYIIUKCS 3apsij, JJICKTPOMArHUTHBIC
KojeOaHusT W BOJIHBI, MPSMOJIMHEHHOE pacHpOCTpaHEHUE CBETa,
OTpakeHHWe,  TMpelomiieHue, uHTepdepeHnus, audpakuus u
MOJISIpU3alusl CBETa, AMCIEPCHs CBeTa, (OTOdNEeKTpuUeckuil dhdext
(potorddexr), cBeTOBOEC MaBIEHHE, BO3HUKHOBEHHE JIMHEHYATOTO
CIeKTpa aToMa BOAOPO/AA, €CTECTBEHHass W  HCKYCCTBEHHas

pPaaAnOaKTUBHOCTDb

11.4

OnuceiBaTh  W3yYeHHBIE CBOMCTBA  BEMIECTBA  (DJIIEKTPHUECKHE,
MarHUuTHbBIE, ONTHYECKUE, NEKTPHUUECKYIO MPOBOJUMOCTh Pa3IMUHBIX
Cped) M DOJEKTPOMAarHUTHBIE SBJIEHHUS (IIPOLECCHI), HCHOJb3YA
du3nveckne  BENMYMHBL:  DIIEKTPUYECKHHA  3apsii, CWiIa  TOKa,
DIIEKTPHUYECKOE  HANpPSHKEHHWE,  DIIEKTPHUYECKOE  CONMPOTHUBIICHUE,
pasHocTh moteHumanon, J/IC, pabora Toka, MHIYKIHS MarHUTHOTO
noisi, cuina Amrmepa, cuina JlopeHIla, HMHIYKTUBHOCTh KaTYIIKH,
DHEPTUs AJIEKTPHUECKOTO W MArHUTHOTO TOJIeH, MEepUoJl M YacToTa
KoJieOaHuit B KoJieOaTeIbHOM KOHTYpE, 3apsij U Cujla TOKa B Ipoliecce
rapMOHHYECKHUX AJIEKTPOMAarHUTHBIX KoJIeOaHuH, dokycHoe
paccTossHWE M ONTHYECKas CWia JIMH3BI; NPU OMUCAHUU MPABUIBHO
TPAaKTOBaTh (PU3MYECKUI CMBICT HCIOJB3YEMBIX BEIHYMH, WX
0003HAueHWsI W EIWHHIBI;, YKa3biBaTh (OPMYIbI, CBS3BIBAIOIIHE

JAHHYIO (PU3UYECKYIO BETMUMHY C IPYTUMHU BETUUUHAMHU




11.5

OnuceIBaTh HN3YYCHHBIC KBAHTOBBIC ABJICHHUA W IIPOLECCHI, NCIIOJIb3YyA
(1)I/I3I/I‘-ICCKI/IC BCJIMYMUHLBI: CKOPOCTH 3JICKTPOMAIHUTHBLIX BOJIH, OJIMHA
BOJIHBI M 4YaCTOTa CBETA, JSHEPIUA W UMITYJIbC (bOTOHa, nepuon
nmojgypacmnaga, OSHEPTUA CBA3HM ATOMHBIX AA€P; IIpHU OIMCAaHUU
IIpaBHUJIbHO TPAKTOBATb (bPISI/I‘IeCKI/Iﬁ CMBICJI UCITIOJIB3YEMBIX BCIINYHH,
UX 00O03HAYCHUS U CAWMHHUIIBI, YKa3bIBaATb (bOpMyJIbI, CBA3BIBAIOIIUEC
JaHHYIO (I)I/I?;I/I‘-IGCKYIO BCJIMYUHY C APYTUMU BCIINYHNHAMH, BBIYUCIIATH

3HA4YCHHC (bI/I3I/ILI€CKOI71 BCJIMYUHBI

11.6

AHanu3upoBath (PU3NYECKHE TPOLECCHl W  SBICHHS, HCIOIb3YS
dusznyeckue 3aKOHBI M OpUHOUOBL  3akoH Owma,  3aKOHBI
MOCNIEAOBATEIBHOTO U MMAPAJICIBHOTO COSAMHEHUS] IPOBOIHHUKOB,
3akoH J[xoynsa — JleHna, 3aK0H AJIEKTPOMArHUTHOM MHIYKLHH, 3aKOH
NPSMOJIMHEHHOTO PacIpOCTPAHEHUs CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TPENOMJICHUS  CBETa, ypaBHEHUWE OWHIITEHHa  AJA
dororddekra, 3aKOH COXpaHCHHUS DHEPTUH, 3aKOH COXpaHCHUs
UMIyJIbCa, 3aKOH COXpPaHEHUS SJIEKTPHUYECKOTrO 3apsijia, 3aKoH
COXpaHEHUs  MaccoBOro  4ucia, mnoctynarsl bopa,  3akoH
paZMoOaKTUBHOTO pacmaga; MpU O3TOM  pPa3IudaTbh  CIOBECHYIO
(bOpMyITUPOBKY 3aKOHA, €T0 MaTEMaTHYECKOE BBIPAKCHHE U YCIOBHS

(rpaHuLbl, 006J1aCTH) TPUMEHUMOCTH

11.7

OHpCI[CJ'ISITI) HaIlpaBJICHUEC BCKTOpPAa HWHAYKIHMKU MArduTHOrIO I10JIA

MIPOBOJIHUKA C TOKOM, CHJIBI AMriepa u cuibl JlopeHiia

11.8

CTpOI/ITB n  OIIUChIBATH I/I306pa)KeHI/Ie, co3aaBacMoOC  IMJIIOCKHM

3€pKajoM, TOHKOW JINH301

11.9

BBIOTHATE SKCIIEPUMEHTHI TI0 UCCIEI0BAHUIO0 (PU3NYECKUX SIBICHUN U
IIPOLIECCOB C MCMOJIB30BAaHUEM MPSMBIX U KOCBEHHBIX U3MEPEHUN; IIPH
sToM (GopMyaupoBaTh MpobiemMy (3a7ady) W THUIOTE3y Y4eOHOTO
DKCIIEPUMEHTa,  coOMpaTh  yCTAaHOBKY W3  MPEIJIOKEHHOTO

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

11.10

OCYIJ_ICCTBJ'I}ITB npsAMbIC W KOCBCHHBIC HU3MCPCHHUA (I)I/ISI/I‘-ICCKI/IX
BCJIIMYHMH, IPpU 3TOM BBIGI/IpaTL ONTUMAJIBHBIM CIIOCO0 HU3MCPCHUA U

HCIIOJB30BaTh U3BECCTHHIC METO/AbI OICHKU HOFpeHIHOCTeﬁ I/ISMepeHI/Iﬁ

11.11

HccnenoBaTh 3aBUCUMOCTH (PU3MUYECKUX BEJIMYMH C UCIOJIb30BaHUEM
NpSMBIX ~ HM3MEPEHUH; IPU ITOM KOHCTPYMPOBATH  YCTAaHOBKY,
¢bukcupoBaTh pe3yiabTaThl IMOTYYEHHONM 3aBUCUMOCTU (PU3NYECKUX
BEJIMYHMH B BUJE TaOJHIl U TPauKOB, JIEJaTh BHIBOJBI 110 PE3YIbTaTaM

HUCCICa0BaHUA




11.12

CoOmtomath mpaBmia 0Oe30macHOro Tpylda TpH  MPOBEICHHUH
UCCIIEOBAaHMI B paMKax ydeOHOro SKCIEpUMEHTa, Yy4eOHO-
HCCIIEN0BATEIBbCKON U MPOEKTHOU JESATEIBHOCTH C MCIIOJb30BAHUEM

U3MEPUTEIbHBIX YCTPOICTB U 1a00paTOPHOro 000pyAOBaHUS

11.13

Pemate pacuéTHple 3a1a4M C SIBHO 33/J1aHHON (DPM3NYECKON MOJENbIO,
UCTIONB3ysl (pU3MUECKUE 3aKOHBI M TNPHUHIIMIBI, HA OCHOBE aHaIHM3a
YCIOBHS  3a/la4d  BBIOMpAaTh  (PU3MYECKYIO MOJETb, BBIACIATH
busnyeckrue BeMUYUHBI U (HOPMYIIBI, HEOOXOAUMBIE ISl €€ PEIICHUs,
IPOBOJUTH PACUETHI U OIICHUBATH PEATLHOCTH MOJyYEHHOTO 3HAYCHHS

bu3nuecKoil BENUYMHBI

11.14

Pemrats Ka4C€CTBCHHBIC 3aga4uu: BBICTpanBaTh JOTHUYCCKH
HCIIPOTHUBOPCUUBYHO IICTIOYKY paCCY)K,I[eHI/Iﬁ C OHOpOﬁ Ha HN3YUYCHHBIC

3aKOHBbI, 3dKOHOMCPHOCTHU U (1)I/I3I/I‘IGCKI/IG SABJICHUA

11.15

Hcnonb3oBaTh HOpU  pELIEHMHM Y4eOHBIX 3aJjau  COBPEMEHHBIE
MHGOPMALIMOHHbIE TEXHOJOTHUM [UIl IIOMCKA, CTPYKTYpUPOBAHMUS,
MHTEPIIPETallM W TPEJCTABICHUS y4eOHOM M Hay4HO-TIOMYJIAPHOU
uH(pOpMaLMY, MOJYYEHHON M3 Pa3IMYHbIX MCTOYHHKOB; KPUTHUECKU

AHAJIU3UPOBATH MOJYYACMYIO I/IH(l)OpMaI_II/II-O

11.16

OOBSACHATh NPUHLUIBI AEHCTBHUS MalIWH, MPUOOPOB U TEXHUYECKHUX
YCTPOMCTB; pa3inyaTh YCIOBUS HUX O€30MACHOTO HCIOJIb30BAHUS B

MOBCEIHEBHON KU3HU

11.17

[TpuBOANTE TpUMEPHI BKJIaJa POCCUHCKUX U 3apyOEkKHBIX YUYEHBIX-
(U3MKOB B pa3BUTHE HAyKH, B OOBSICHEHUE MPOLIECCOB OKPYKAIOIIETO

MHpa, B Pa3BUTHUEC TCXHUKU U TEXHOIOTHI

11.18

Hcnonp30BaTh TEOpeTHYECKHE 3HAaHUS MO (PM3MKE B IMOBCEIHEBHOMN
KU3HH I o0ecriedeHus: 0€30MacHOCTH MpU OOpaIeHUH ¢ TPUOOpaMu
U TCEXHUYCCKUMU YCTpOﬁCTBaMH, A4 COXPAaHCHUSA 30pPOBbA U

CO6J'IIOIICHI/I$I HOPM 35KOJIOTUYCCKOTO IOBCICHUA B OKPY)KaIOH_ICI‘/’I cpeac

11.19

PaboTatp B rpyImme ¢ BBIIOJIHEHHEM DPA3IUYHBIX COLMAIBbHBIX pOJIEH,
IUIAHUPOBaTh ~ paboTy  TPYNNbl,  pPalMOHAJIBHO  PACIpENeNATh
0053aHHOCTH M IUIAHUPOBATh  JICATENBHOCTh B  HECTaHIAAPTHBIX
CUTyallMsIX, aJeKBAaTHO OLIEHUBATh BKJIAJ KaXJ0r0 M3 YYaCTHHKOB

TPYIIIbI B PELLICHHE paccMaTpUBaeMOi MPOOIEMBI




IMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon
pasnen
a

Koxa npoBepsiemoro
3JIeMeHTa

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METOAbI HAYYHOI'O [IO3HAHU A

11

®usuka — Hayka o npupoae. Hayunbie
METO/Ibl TIO3HAaHUS OKpYyXarouiero mupa. Poib
JKCIEpUMEHTA M TEOpUH B  IIpolecce

MO3HAHUS MPUPOJIbL. DKCIIEPUMEHT B (pHU3UKE

1.2

MopnenupoBanue (U3MYECKUX SBICHUM H
npoueccoB. Hayunsie runoressl. @uznueckue
3aKOHbl U TEOpUU. ['paHUIIBI TPUMEHUMOCTH
(buznyecKkux 3aKOHOB. [TpuHIIMI
cooTBeTcTBUS. Ponb u Mecto ¢usuku B
dhopmupoBaHUHU COBPEMEHHOM HAy4YHOU
KApTUHBI MHpa, B MIPAKTHYECKOU

NEeITEeIbHOCTH IO

MEXAHUKA

##HPartH#KMTHEMATUKA

211

Mexannueckoe aBuxkenue. OTHOCUTEILHOCTD
MeXaHU4YecKoro aBmxkeHusa. CucreMa oTcuéra.

Tpaexropus

2.1

212

[lepemenienue, ckOpocTh (CpeaHsisi CKOPOCTb,
MTHOBEHHass  CKOpOCTb) M YCKOpEHHue
MaTepUaIbHOM TOUYKH, UX IMPOEKIMH Ha OCH
CUCTEMBI KOOPJIMHAT. Cnoxenue

MIEpEMENICHUH U CIIO)KEHNE CKOPOCTEN

2.1.3

PaBHOMEpHOE u PaBHOYCKOPEHHOE
MIPSMOJIMHENHOE JBIKECHUE. I'paduku
3aBUCHUMOCTH KOOpJMHAT, CKOPOCTH,

YCKOpEHHS, IyTH u MepeMEIICHUS




MaTepHaHBHOﬁ TOYKHU OT BPCMCHU

214

CBobOoaHoe majeHue. Y cKopeHrue CBOOOHOTO

magcHus

2.15

KpuBonuneiiHoe jaBmxeHue. PaBHoMepHOe
JNBIDKEHUE  MaTepUalbHOM  TOYKH  TIO
OKPYXHOCTH. YTJIOBasi CKOPOCTh, JHHEHHas
CKOpPOCTb. Ilepuon U 4acToTa.

LenTpocTpeMuTenbHOE YCKOPEHHE

2.16

TexHuueckue yCTpOﬁCTBaI CIINAOMCTP,
ABMIKCHUC CHaApAA0B, LCIHBIC W PCMCHHBLIC

rnepcaadu

2.1.7

IIpakTuueckue paboTHI. H3mepenue
MTHOBEHHOM CKOPOCTH. HccnenoBanue
COOTHOUIIEHUSI MEXKIY MYyTSIMH, POUIECHHBIMU
TEJIOM  3a  IIOCIENOBATEIbHBIE  PABHBIC
IIPOMEXYTKH BPEMEHU IIPU PABHOYCKOPEHHOM
JIBMOKEHUH C HAYaJbHOM CKOPOCTBIO, PABHOM
Hylr0. M3yueHne IBUKEHUs [IapuKa B BA3KOU
JKUJIKOCTU.  M3ydeHWe  JBWIKEHHS  Telna,

6p0HJCHHOFO TOPHU30HTAJIBHO

2.2

#i#HPariH# IMHAMUKA

221

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHeprumanbHbIe

CHUCTEMBI OTCUETA

2.2.2

Macca tena. Cuna. IlpuHnun cynepno3unuu

CHUJI

2.2.3

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLMUAIBHOW CHUCTEME OTCUYETA
(UCO). Tperuii 3akon HeloToHa mIa

MaTCpHUaJIbHBIX TOUCK

224

3aK0H BCEMHUPHOTO TAroTeHust. Cuia TsHKeCTH.

ITepBas kocmuyeckas ckopocTb. Bec Tena

2.25

Cuna ynpyroctu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe Tpenue. Cuina TpeHUs




CKOJBXKEHUSI U  CHJIa  TPEHUS  TOKOSL.
Koaddunuent tpenus. Cuna conpoTUBICHUS

IIpH ABMIKCHUU TECJIa B ) KUAKOCTH HUJIM I'a3C

2.2.7

HOCTyHaTeJIBHOG " BpamaTCJIbHOC ABHUIKCHUC

a0COJIIOTHO TBEPIOTO TeJa

2.2.8

MOMEHT CHJIbl OTHOCUTEIBHO OCH BPALICHHUS.
[Inedo cunsl. YcioBus paBHOBECUs TBEPAOIO
tena B UCO

2.2.9

TexHuueckue YCTpOﬁCTBaZ IIOAIIMITHUKH,

ABWIKCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktrueckue padoThl. U3yuenue ABUKEHUS
Opycka 10 HaKJIOHHOM IUJIOCKOCTH TOJ
JEHCTBHEM HECKOJIbKMX cuil. lMccnenoBanue
3aBUCUMOCTH CHJI YNPYTOCTH, BO3HUKAKOLIUX
B JeOopMHpPYEeMOl TpPYKHHE U PE3UHOBOM
oOpaslie, OT BEJMYMHBI UX JedopMaluu.
HccnenoBanue yciioBuid paBHOBECHS TBEPAOTO

T€J1a, UMCIOIIECTO OChb BpallICHUSA

2.3

##Par###3AKOHBI COXPAHEHI S B MEXAHUKE

I/IMHYJ'ILC MaTepHaanoﬁ TOYKH, CHUCTCMBI

231 MaTepUagbHBIX ToueK. MMIynbc cuiabl "
M3MEHEHUE UMITYJIbCa Tela
9392 3akoH coxpa”eHuss umnyiasca B HCO.
- PeakTuBHOE IBIKEHIE
2.3.3 PaGora cubl
234 MOIIHOCTE CHIIBI
935 Kunetnueckas sHeprus MaTepuaibHON TOYKH.
o TeopeMa 0 KHUHETUUYECKOW SHEPTUU
[lorenuuanvHas osHeprus. lloTeHumanbHast
236 SHEPTHs yIpyro nehopMUpPOBaHHON
o npyxunbl. [loTeHuuanbHas SHeprus Tena
BOJIM3U TOBEPXHOCTH 3eMIIH
237 [loTeHuanpHple ¥ HEMOTEHIMAIbHBIE CHIIBIL.

CBs13b pa6OTI>I HCIIOTCHIUAJIBHBIX CHJI C




N3MCHCHUCM MEXaHUYECKOM OHCPIrun
CHCTCMBbI TCII. 3akoH COXpPaHCHUA

MEXaHUYECKON SHEPIrun

2.3.8 Yupyrue u Heynpyrue CTOJIKHOBEHUS
239 TexHu4eckue yCTpOMCTBA: ABUKEHUE PaKeT,
o BOJIOMET, KOIIEP, IPYKUHHBIA TUCTOJIET
IIpaktuueckne pabotTel. M3ydyeHue cCBsI3U
2310 CKOPOCTEM TeJlI IPU HEYNpPyroMm yuape.

Hccnenosanue CBiA3HU pa6 OTbI CHIJIbI C

W3MCHCHHEM MEXaHHYCCKOM OHCPIrUu TCjia

MOJIEKYJISAPHAS ®U3UKA 1 TEPMOAMHAMUKA

3.1

#H#Par###OCHOBbBI MOJIEKVJIIPHO-KUHETUYECKOM TEOPUU

3.11

OcHoBHbIE ITOJIOKEHUS MOJIEKYJIIPHO-
KHHETUYECKOU TEOPUH. BbpoyHnoBckoe
nemwkenue. uddysusa. Xapakrep IBUKECHUS U

B3aMMOACHCTBHUS YaCTHII BEIIECTBA

3.12

Mopnenn CTpoeHHs Ta30B, JKHUIKOCTEH W
TBEPABIX T€J U 00BICHEHUE CBOWCTB BELIECTBA

Ha OCHOBE 3TUX MoJelei

3.1.3

Macca MOJICKYII. KoauuecTtBo BCIICCTBA.

[TocTostHHass ABoraapo

3.14

TenmoBoe paBHOBecue. Temmeparypa u €€

n3mepenue. [lkana remneparyp Lienscus

3.15

Mopnens  upeanpHOoro  raza.  OcCHOBHOE
ypaBHEHUE MOJIEKYJISIPHO-KMHETHYECKOU

TCOpHUU UACAIILHOI'O Ira3a

3.16

AbGcoumoTHas TeMIieparypa Kak Mepa cpeiHei
KHUHETUYECKOW PHEPIUU TEIJIOBOTO JBUKEHHS

yactul] ra3a. lllkana remneparyp KensBuna

3.1.7

VYpaBuenne Knanelipona — Menzaeneesa.

3akoH JlaapTOHA

3.18

I'azoBbie 3akoHBI. M30mpo1iecchl B UA€aIbHOM
ra3¢ C IMOCTOAHHBIM KOJIMYCCTBOM BCIICCTBA.

n30TepMa, U30X0pa, n300apa




3.1.9

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp

3.1.10

IIpaktuuyeckue paboTsl. M3MepeHue Macchbl
BO3JlyXa B KJIACCHOM KomHarte. MccnenoBanue
3aBHCUMOCTH MEXIy NapaMeTpaMH COCTOSHUS

pa3peKEHHOTO ra3a

3.2

OCHOBbI TEPMOJAMHAMUKHN

3.2.1

TepmoauHamuueckas cucrema. BHyTpeHH:A
JHEprusl TEPMOJUHAMMYECKONM CUCTEMBI M

CITIOCOOBI €€ N3MEHEHUS

3.2.2

KonunuectBo Temnotel U padborta. BuyTpeHHss

QHCPIuA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.2.3

Buael Temonepenayu: TEMJIONPOBOAHOCTD,
KOHBEKIMsA, U3JIydeHue. TermnoéMKOoCTh Tena.
VYienpHass TemIO0EMKOCTh BellecTBa. Pacdér

KOJIMYCCTBA TCIJIOTHI IIPU TETLJIOIICpEaauc

3.24

[IepBb1it 3aK0H TepmoauHAMUKHU. [IpruMmeHenne
1IEPBOI0 3aKOHa  TEPMOAVHAMUKHU K
n3onpoueccam. ['paduueckas uHTEpnpeTarus

paboThl Taza

3.25

TermoBble MamuHbl. [IpuHIUMIBL gelcTBUSA
TEIJIOBBIX MamuH. [IpeoOpa3zoBanus sHEpruu
B  TemioBbiXx  MammHaxXx. KoaddunueHt
nonesnoro  geictBus  (manee —  KIIM)

teroBoi mamuHbl. [{ukn Kapuo u ero KIT/]

3.2.6

Bropoit 3aKOH TEPMOJUHAMUKH.
HeoGpatumocTs  mporeccoB B MPHUPOJE.
TeruoBble JBUTATEIH. DKOJI0rH4ecKue

MPOOJIEMBI TETIIO3HEPTETUKH

3.2.7

Texauueckune YCTPOMCTBA: J(BUTaTENIb
BHYTPEHHETO CropaHus, OBITOBOM

XOJIOAWIBHHUK, KOHIUITHOHED

3.2.8

[Ipaktrueckue padboTel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH




3.3

###Par###AT'PEI’ATHBIE COCTOAHIMA BEIIECBA. ®A30BBIE

ITEPEXO/bI

331

[TapoobpazoBanue u koHaeHcalus. Mcnapenue
" KUIICHUE. VnennHas TeIUIoTa
napooOpa3oBaHus. 3aBUCUMOCTh TEMIIEPaTyPhI

KHIICHHUA OT JaBJICHUSA

3.3.2

AOcon0THAsET W OTHOCUTEIbHAs BIIAXKHOCTH

BO3Ayxa. HachlllieHHBIH nap

3.3.3

Teépmoe TEJNO. Kpucrannmyeckue u
amopdHbie Tenma. AHHU30TPONHS  CBOMCTB
KpHCTAJUIOB. Kunkue KPUCTAJUIBL.

CoBpemeHHbIE MaTeprallbl

3.34

[InaBnenve u xpuctaymzauus. Y JenbHast

TCILJIOTA IJIaBJICHHUA. CY6JII/IMaI_II/I$I

3.35

ypaBHCHI/Ie TEII0BOro OajaHca

3.3.6

TexHnueckue yCTpONCTBA: TUIPOMETP U
IICUXPOMETP,  KaJIOpUMETpP,  TEXHOJOTUH
NIOJIyYEHUSI COBPEMEHHBIX MaTE€pHalloB, B TOM

YHUCJIC HAHOMATCPHAJI0B, U HAHOTCXHOJIOTHHN

3.3.7

[IpakTnueckue paboThLI. Nsmepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

###Par#JIEKTPOCTATUKA

411

Onextpu3anys Ten. DNeKTpudeckui 3apsia. Ba

BUA SJICKTPUYCCKUX 3apsaa10B

41.2

[IpoBoHMKH, JTUDJIEKTPUKH "

MOJYIIPOBOAHUKHU

4.1.3

3akoH COXPAHCHUSA JICKTPUICCKOI'O 3apdaa

41.4

BsaumonerictBue 3apsinoB. 3akoH Kynona

4.1.5

DnexTpuyeckoe noJie. Hanpsxéanocts
3IEKTPUIECKOTO OJIA. [IpuHnmn
cynepno3uiuu.  JIMHMM ~ HanpsHKEHHOCTH

QJICKTPHUYCCKOI'0O I10JIA




4.1.6

Pabota cu  3NEKTPOCTATUYECKOTO  MOJIS.

ITorennuan. PasHOCTH MOTEHIINAIOB

4.1.7

HpOBOI[HI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM
QJICKTPHUYCCKOM II0JIC. HI/IBHCKTpI/I‘ICCKaSI

ITPOHULACMOCTD

4.1.8

DIEKTPOEMKOCTb. Konpencarop.
ONeKTpOEMKOCTh  IIOCKOI'O  KOHJIEHCATOpa.

9Hepr1/1}1 3apsXKCHHOI'O KOHACHCATOopa

4.1.9

TexHuuyeckue  yCTPOWCTBA:  AIEKTPOCKOTI,
NEKTPOMETP, AJIEKTPOCTATUYECKAs 3allUTa,
3a3eMJICHHE AJIEKTPONPUOOPOB, KOHJIEHCATOD,

KCEpPOKC, CTPYHMHBIN IPUHTEP

4.1.10

[IpakTnueckue paboTHI. N3mepenue

SHGKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

HHHPar##H#IIOCTOSIHHBIN DJIEKTPUUYECKUM TOK. TOKU B

PA3JIMYHBIX CPEJAX

VYcaoBus CYIICCTBOBAHUA IIOCTOSAHHOI'O

421 IJIEKTpUYECKOro Toka. Mcrounuku toka. Cuna
ToKa. [locTosITHHBIN TOK
4.2.2 Hanpsokenue. 3akon Oma 1715 yyacTka 1enu
123 DJEeKTpUYECKOe COMPOTHBIICHUE. Y IEIBbHOE
o COIIPOTHUBJIEHUE BEIECTBA
424 [TocnenoBarenbHOE, napajenbHoe,
o CMEIIIaHHOE COeTMHEHHE TIPOBOTHIKOB
Pabota snexTpudeckoro Toka. 3akoH Jlkoyis
4.2.5
— Jlenma
4.2.6 MOoOMIHOCT 3IEKTPUYECKOTO TOKA
anekTpoaBmwxkymas cuna (ganee — I/C) u
427 BHYTPEHHEE COMPOTHBIICHUE MCTOYHHKA TOKA.
o 3akoH Owma g 1OodHOM  (3aMKHYTOM)
3JeKTprYecKol nenu. Koporkoe 3ambikaHne
DneKTpoHHas MPOBOAUMOCTH TBEPBIX
4.2.8 METAJJIOB.  3aBUCUMOCTb  COIPOTUBIICHUS

METaJJIOB oT TEMIEpPaTypHl.




CBepxnpoBOIUMOCTb

4.2.9

OnekTpuueckuid TOK B Bakyyme. CBolicTBa

OJICKTPOHHBIX ITYYKOB

4.2.10

[HonynpoBonuuku. CoOCTBEeHHAsI U TPUMECHAS
MPOBOIUMOCTh TOJYIPOBOIHUKOB. (CBOMCTBa

p-n nepexoxa. [TomynpoBoIHUKOBBIE TPUOOPHI

4211

DJIEKTPUYECKMH  TOK B DJIEKTPOJIMTAX.
DNEeKTPOIUTHYECKAS JICCOLIMAIHS.

DIeKTponIn3

4.2.12

DIIEKTPUUYECKU I TOK B rasax.
CaMOCTOSTENIPHBIA H  HECAMOCTOSTEIbHBIA
paspsia. Pa3nuyHbie THUIBI CaMOCTOSITEIBLHOIO

paspsaa. Monnus. [1nasma

4.2.13

TexHuueckue YCTPOMCTBA: aMIIepmerp,
BOJIBTMETP,  pEOCTaT, HCTOYHUKH  TOKa,
3JIEKTPOHATPEBATEIIbHBIC npuOopHI,
3JIEKTPOOCBETUTENIbHBIE TPUOOPHI, TEPMOMETP
CONPOTHUBIICHNU, BaKyyMHBII JMO/1,
TEPMHUCTOPBI u (doTope3ncTopsl,

HOJ'IprOBO}IHHKOBLIfI Auona, raJJbBaHUKa

4.2.14

[IpakTnueckue paboTHI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

N3mepenne 3JIC uUCTOYHMKA TOKa M €ro
BHYTpPEHHEro comnpoTuBieHus. HabmroneHnue

ANEKTPOITH3a

11 KIIACC

Kon
paznen
a

Koanposepsiemoro
JJIeMeHTa

IIpoBepsiemble 371eMeHThI COAEPKAHUS

OJIEKTPOAMMHAMUKA

4.3

##HPar#HH#MATHUTHOE I10JIE. OJIEKTPOMATI'HUTHAA MHAYKIA

43.1

IlocrostHHBIE MarHuThbl. B3ammopeiicTBue




IIOCTOSAHHBIX MAarHuToOB

4.3.2

MaruuTtHOoe mone. BekTop MarHuTHOU
uHaykuuu.  IlpuHimun — cynepno3unui.
Jluaum MmarHuTtHOM uMHAyKuuu. Kaprtuna
JUHUM  MArHUTHOM  MHAYKIMUA  TOJA

IIOCTOSAHHBIX MarHuToOB

4.3.3

MarsnutHoe 1OJIE NIPOBOAHUKA C TOKOM.
Kapruna nuHUI 1oy JUIMHHOTO MPSAMOIO
IPOBOJHMKA U 3aMKHYTOIO KOJIBLIEBOTO
IIPOBOJHMKA, KAaTyIIKH C TOKOM. OmbIT
Opcrena. BzaumoaeiicTBue NpoOBOJAHUKOB C

TOKOM

43.4

Cuna Ammnepa, €€ MOyJIb U HAIIPaBIICHUE

4.3.5

Cuuia JlopeHua, e€ MOyJib U HallpaBJICHHE.
JIBr>keHue  3apsDKEHHOM — YacTUIbl B
OJTHOPOJIHOM MarHUTHOM Tmone. PabGota

cunbl JlopeHa

4.3.6

SIBrieHME DNEKTPOMAarHUTHOW UHAYKIIUH

4.3.7

[ToTok BeKTOpa MAarHUTHON MHIYKIIMA

4.3.8

OJ1C unayKIMU. 3aKOH 3JEKTPOMArHUTHOU

WHAYKIIUHN CDapaL[eﬂ

4.3.9

BuxpeBoe »snextpuueckoe mnone. IC
WHAYKIIMA B TIPOBOJHUKE, JBWKYIIEMCS
MOCTYIATENBHO B OJHOPOJIHOM MAarHUTHOM

10JIE

4.3.10

[IpaBuio Jlenna

4311

NHayKTUBHOCTH. SIBI€HUE CAaMOMHAYKIWH.

O/1C camouHIyKIIMU

4.3.12

3HCpI‘I/I}I MAarouTHOIO TIIOJIA KaTyliKu C

TOKOM

4.3.13

DIEKTPOMAarHUTHOE TI0JIE

4.3.14

TexHuueckne  yCTpOWCTBA:  MOCTOSTHHBIC
MAarHurTHhl, QJICKTPOMAIHUTHI,

AIIEKTPOJIBUTATE]Tb, YCKOPUTEIH




OJICMCHTAPHBIX YaCTULl, MTHAYKIITMOHHAA ICYb

4.3.15

[IpakTueckue paboTHL. N3yuenne
MarHUTHOIO TIOJsl KAaTyIIKHM C TOKOM.
HccnenoBanue  IeHCTBHS  MTOCTOSIHHOTO
MarHuTa Ha paMKy ¢ TokoM. MccnenoBanue

SABJICHUA 3JICKTpOMaAr HUTHOM HHIAYKIIUHU

KOJIEBAHMA 1 BOJIHBI

5.1

#HPartH#MEX AHUYECKUE 1 OJIEKTPOMATI'HUTHBIE KOJIEBAHU A

5.11

Komxebarensnas cucrema. CBOOOmHBIE
konebanus. ['apMoHHMYeCKHEe KojeOaHus.
Ileprion, wacrora, amrumtryga u dasa

KOJIeOaHUil

512

[IpyxuHHBIA MasATHUK. MaTeMaTuyecKuil

MasiTHHUK

513

VYpaBHEHHE TapMOHHUYECKHX KOJCOaHMI.
Kunematnueckoe u JAHAMUYECKOE

OMMCAaHME KOJIE0ATETBHOTO JIBUKECHUS

5.14

[IpeBpamenue SHEPTUH pu
rapMOHUYECKUX KOJICOAHMSX. CBs3b
aAMIUTUTYIbI KoJIeOaHui HUCXOIHOU
BEJIMUMHBI C aMIUTUTyJaMU KoieOaHui eé

CKOPOCTH M YCKOpPEHUs

5.15

Konebarenbubiit  koHTYp.  CBOOOAHBIE
AJIEKTPOMAarHUTHBIE Kose0aHus B
UAeaJbHOM  KOJIEOATEIbHOM  KOHTYpE.
AHanoruss MeXIy MEXaHM4YEeCKMMH U
AEKTPOMArHUTHBIMU KOJIe0aHUSMU.

®opmyina Tomcona

5.16

3akoH COXpPaHCHUA DHCPIruru B HJICAJIBHOM

KoJe0aTeIbHOM KOHTYpe

5.1.7

BbIHyX/IeHHBIE MEXaHMUECKUE KOJIeOaHusl.
Pesonanc. Pesonancuas KpHBasl.
Beinyx1eHHBIE JIEKTPOMarHUTHbIE

KOJICOAaHUS.




5.18

Ilepemennbiii  TOK.  CHHYcOMIaNbHBIN

MIEPEMEHHBIN TOK.

5.19

Mo1mHOoCTb [IEPEMEHHOI0 TOKA.
AMIUIUTYZAHOE U JEHUCTBYIOIIEE 3HAUYEHUE

CUJIbI TOKA U HAITPSKCHUA

5.1.10

Tpancdopmarop. [IpousBoacTso, nepenaya
U TMOTpeOJeHnEe 3JIEKTPUUECKON 3HEPruu.
OKOJIOTUYECKHE PUCKU IPU IPOU3BOICTBE
JIEKTPUIECKON SHEPIuu. Kynerypa
UCIIOJIb30BaHUs JIEKTPO3HEPTUH B

MOBCEIHEBHOMN KU3HU

5.1.11

TexHuueckue ycrpoicTBa: celicMorpad,
AIIEKTPUIECKUH 3BOHOK, JTMHUH

QJICKTpoIepcaaqd

5.1.12

IIpaktnyeckue pabotsl. MccnenoBaHue
3aBHCUMOCTH TEpHOJia MalbIX KoJjeOaHHiH
rpy3a Ha HUTHU OT JUIMHBI HUTU U MaccChbl
rpy3a. MccienoBanue nepeMeHHOro TOKa B
Leny M3 IO0CIEJOBATENBHO COEAMHEHHBIX

KOHACHCATOpPA, KATYIIKH U PE3UCTOpa

5.2

#HPartHMEXAHNYECKUE U DJIEKTPOMAT'HUTHBIE BOJIHBI

521

Mexanuueckue BOJTHBI, YCIIOBHUS
pacnpoctpanenus. [lepuon.  CkopocTh
paclpocTpaHeHHss W JUIMHA  BOJIHBI.

HonepeqHHe " IPOJO0JIBHBIC BOJTHBI

5.2.2

###Par### Nnrepdepenuus n nudpakuus

MEXaHHMYCCKHUX BOJIH

523

3Byk. CkopocTh 3Byka. ['poMKOCTH 3ByKa.

BricoTta Tona. TemOp 3Byka

5.24

DJIEKTPOMAarHuTHBIE  BOJIHBL. Y CJIOBHUSA
M3JIYy4eHHUS!  BJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTtanust BektopoB E, B u v

B DJIEKTPOMAarHUTHOU BOJIHE B BaKyyMe

5.25

CBolicTBa  3JIEKTPOMarHUTHBIX  BOJIH:




OTpakeHHE, MPEIIOMIICHUE, MOJISIpU3aIus,
mudpakmus, uHTephepeHnus. CKOpOCTh

OJICKTPOMAriuTHBIX BOJIH

5.2.6

[Ixana 3JIEKTPOMArHUTHBIX BOJIH.
[IpumeHeHNE 3JIEKTPOMATHUTHBIX BOJH B

TEXHHUKE U OBITY

5.2.7

[IpuHUMIBl PaTUOCBA3UM M TEJICBUICHMUS.
Pagnomokanus. DIIEKTPOMarHuTHOE

3arpsI3HEHUE OKPYXKAIOILIEH CPebl

5.2.8

TexHudeckue YCTpPOWCTBA: MY3bIKaJIbHBIC
UHCTPYMEHTHI, YIABTPa3BYKOBast
JUAarHOCTHKa B TEXHUKE M MEIMIIMHE,
pamap,  paguONpPUEMHHUK,  TEJIEBU30D,

aHTeHHa, tenedon, CBU-neup

5.3

#HH#HParH#HOITTUKA

5.3.1

[IpsAMonnHEHOE pacIpOCTpaHEHHUE CBETA

B OJJHOpOAHOI1 cpene. Jyd cBera

5.3.2

OTtpakeHue cBeTa. 3aKOHBI OTpPaXKCHUs
cera. [locTpoeHne M300paKeHHI B TIOCKOM

3epKaje

5.3.3

[penomrenne cBeta. 3akOHBI TPETOMIICHUS
CBeTa. AOCOITIOTHBIH IOKa3aTrelb

IpCIOMIICHUS

5.34

Iomuoe BHYTPEHHEE OTpaXKEHHE.
[IpenenbHbId yron MOJTHOTO BHYTPEHHETO

OTpaXKCHUMA

535

Hucnepcust cBera. CHOXHBIM  COCTaB

Oenoro cBera. L{Bet

5.3.6

CoOuparome M pacCerBAONIUE JIMH3BIL.
Tonkass nuH3a. DOKYyCHOE pacCCTOSHHUE U
ONTHUYECKas  CWJIa  TOHKOH  JIMH3BIL.
[MocTpoenne n300pakeHuii B COOUPAIOIITIX
W pacceMBaronmx JuH3aX. Dopmyna

TOHKOM JHH3LIL. YBEJIWYCHHE, JdaBacMoe




JIMH30H

[Ipenensl TPUMEHUMOCTH T€OMETPUYECKON

5.3.7
ONTHUKHU
HNurepdepennius  cBera.  KorepeHTHbIe
HWCTOYHHKHU. YcnoBus HaOII0IeHUS
5.3.8 MaKCUMYMOB u MHUHHMYMOB B
WHTEPPEPEHIIMOHHON KapTUHE OT JBYX
cuH(a3HbIX KOT€PEHTHBIX HCTOYHHUKOB
Hudpakuus  cBera.  {udpakiuonnas
peméTka. YcinoBue HAOMIOJICHUS TJIABHBIX
5.3.9 MaKCUMYMOB npu aJlcHUuU
MOHOXPOMaTHYECKOTO CBeTa Ha
TUGPAKIIMOHHYIO PEHIETKY
5.3.10 [Tonsapuzanus ceera
TexHuyeckue YCTpOICTBa: OYKH, JyIa,
¢doToanmapar, TPOSKIMOHHBIA armmapar,
53.11 MHUKPOCKOII, TEJIECKOII, BOJIOKOHHAS
OIITHKA, T paKIuOHHAS peméTka,
TOJISIPOU T
[IpaxTueckue paloThI. N3mepenne
531 mokasaressi mpenomiieHus. MccnempoBanue

CBOWCTB  M300pakeHMH B  JIMH3aX.

HabGmronenue qucnepcuu ceeta

SJIEMEHTHI CIIELIUAJIBHOM TEOPUM OTHOCUTEJILHOCTH

6.1

I'paHnuBl TPUMEHUMOCTH KJIACCHYECKOU
MEXaHUKHU. ITocTynarsl TEOPUHU
OTHOCHUTEIIBHOCTH: MHBAapHUAHTHOCTh
MOZYJIsl CKOPOCTH CBE€Ta B BaKyyMe,

MPUHIIUI OTHOCUTEIbHOCTH DUHIITEHHA

6.2

OTHOCHUTENHLHOCTD OIHOBPCMCHHOCTH.
3aMCIIHeHI/Ie BpEMCHU W  COKpAIlICHUC

JUINHBI

6.3

DHEprust ¥ UMITYJIbC CBOOOTHOM YaCTHIIbI

6.4

CBsA3b Macchbl C JHEPrHUEd U HMMITYJIHCOM




CBOOOJHOW YacCTHLbI. JHEPrUsl IOKOA

CBOOOIHON YaCTUIIBI

KBAHTOBAS ©®U3UKA

7.1

#i#Par###JIEMEHTBI KBAHTOBOM OIITUKU

7.11

®otonbl. Popmyna [1naHka cBs3U dHEPrUn
doroHa ¢ ero YactoTod. OIHEprus u

UMITYJIBC (pOTOHA

7.12

OTtkpeiTHE U HUcchenoBanue Gorodddekra.
Omeitet - AI. CroneroBa.  3aKOHBI

dhoTodrddekra

7.1.3

YpaBHeHUE OHHIITENHA JinIc: |
dotorddekra. «KpacnHas TPaHUIA»

dhoToarddekra

7.1.4

Hasnenue ceera. OnwiTel [1.H. JIeOenena

7.15

XMUMHYECKOE IeHICTBUE CBETA

7.16

TexHuueckue ycTpoilcTBa: (OTOIIEMEHT,
(dboTonaTuuK, COJIHEYHast Oarapes,

CBETOAHNO

7.2

CTPOEHHME ATOMA

7.2.1

Monens atoma Tomcona. OnbITE
Pezepdopaa mo uccnenoBaHuio CTPOCHUS

aToMa. HnaHeTapHa;I MOJCJIb aTOMa

7.2.2

ITocTynarsl bopa. N3nyyenune U
HOIVIOIIEHHEe  (OTOHOB IPU  MEPEXOe
aTromMa C OJHOIO YpPOBHA DJHEpPIUM Ha
apyroii. Buasl cnektpoB. CrieKTp ypOBHEU

OHCPIrur atToMa BOAOpOJaa

7.2.3

Bonnosrle cBoiicTBa yacThl. BoiHBI e
bporins. KopnyckyisipHO-BOJIHOBO#M
nyanu3M. Jludpakuus dIeKTpOHOB Ha

KpHUCTaIax

7.24

CronTanHoe H BBIHYXXJICHHOC H3JIYUCHHUC.

VYCTpoiicTBO M IPUHIIMIT paOOTHI J1azepa




7.2.5

TexHudeckue yCTpONCTBA: CIEKTPaJIbHBINA
aHanu3 (CIEKTPOCKOI), Jla3ep, KBAaHTOBBIN

KOMITBIOTEP

7.2.6

IIpaktnueckue  pabGotel.  Habmronenue

JIMHEYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Meroasl HaOMOACHHS W  PETUCTPALMH

OJICMCHTAPHBIX YaCTUI]

7.3.2

OTkpbITHE  pagUOAKTUBHOCTU.  ONBITHI
Pezepdopna mo ompeneneHuro cocraBa
pamuoakTuBHOTO  M3nydeHus. (CBoiicTBa
anb(a-, Oeta-, raMMa-u3nydeHus. Bnusnue

PaaAOaKTUBHOCTH HA JKUBBIC OPraHU3MbI

7.3.3

OtkpplTHE  HpPOTOHA U HEWTpOHA.
Hyxnonnass monens sigpa ['eiisenbepra —
WBanenko. 3apsn siapa. MaccoBoe uucio

saapa. M3oromel

7.3.4

Anbda-pacnan. ONEeKTPOHHBIN u
TTO3UTPOHHBIN Oera-pacrna. I'amma-
U3ITy4CHHE. 3aKOH  paJgMOaKTUBHOIO

pacmaga

7.3.5

DHeprus cBA3M HYKJIOHOB B siipe. SnepHble

cuiel. JleekT Macchl aapa

7.3.6

HI[CpHLIe pPCaKkuu. I[CJ'IGHI/IC n CHHTC3

saep

7.3.7

SAnepHsiii peaxTop. TepmosinepHbIit
cuHre3. IlpoOGneMbl ¥ MEPCHEKTUBBI
ANEPHOM  DHEPreTHKH.  JKOJOTMYECKHE

ACIICKThI HHCpHOfI 9HCPICTUKHA

7.3.8

DOneMeHTapHble  YacTUIbl.  OTKphITHE
MO3UTPOHA. dyHaaMeHTaIbHbIE

B3aUMOIEHUCTBUSA

7.3.9

TexHudeckue  yCTpOMCTBA:  JO3UMETD,

kamepa BwuibcoHa, SAEpHBI  peaxkTop,




aroMHas obom0a

7.3.10

IIpaktnyeckue padotsl. MccnenoBaHue
TPEKOB YaCTHII (mo TOTOBBIM

¢dororpadusim)

OJIEMEHTBI ACTPOOU3NKU

8.1

Bun 3Bé3gnoro ueba. Cospe3nmsi, spKue

SBéS,HBI, IIaHETHI, UX BUIUMOC IBUKCHUC

8.2

Conneu”as cucreMa. IlnaHeTbl 3€MHOU
TPYIIIIBIL. [limanersI-ruradTol u ux
CIYTHUKH, KapJIMKOBbIE IUIaHEThl. Maibie

testa COTHEYHON CUCTEMBI

8.3

Comame, ¢otochepa u  atmocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hcrounuk sneprun CoJiHIla U 3BE3]1

8.5

3BE31bI, MX OCHOBHBIE XapaKTEPUCTUKU:
Macca, CBETUMOCTb, PAgUyC, TEMIIEparypa,
ux B3aUMOCBSI3b. Juarpamma
«CIIEKTPAJIBHBIA  KJIACC —  CBETUMOCTBY.
3BE34pl  IVIABHOWM  IOCIIENOBATENILHOCTH.
3aBHCUMOCTb «MacCa — CBETUMOCTBY JUIA

3BE€3]] ITIaBHOM MOCIEA0BATEILHOCTH

8.6

###HPar###BayTpeHHee  CTpoeHue  3BE3N.
COBpeMeHHI)Ie MpEACTaBICHUA (6]
npoucxoxaeHnu u sBomouun CoiHua u

3BE3]1. DTaMbI JKU3HU 3BE3]T

8.7

Mneunsiii  Ilyre — Hama [anakrtuka.
ChnupanbHasgs  cTpykTypa [ amakTukwy,
pacnpeneneHue 3BE3N, Traza W MBUIN.
[lonoxenne wu gBmxenune ConHua B
lanaktuke. Ilmockas u  cdepuyeckas

HOACUCTEMBI | allTakKTUKH

8.8

Tuner ramaktuk. PagmoramakTukpn U

KkBa3apbl. YEpHBIE IBIPHI B S/Ipax raJakTUK

8.9

Bcenennas.  Pacmiupenne — BceneHHOM.




3akon XaOOma. PaszbOeranme rajgakTHK.
Bo3pact u pamuyc BcenenHoil, teopus
bonpmoro B3peiBa. Mogens  «ropsdei

Bcenennoii». PenukToBoe usinyyeHue

8.10

MacmrabHass ~ cTpykTypa  BceneHHoii.
Meraranaktuka. Hepeménusie mpoOiaeMsl

ACTPpOHOMUH




YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

» ®usuka. 10 knacc. Mskumes I'.4., byxosues b.b., Corckuit H.H.; mox
penakmueit [TapdentreBoit H.A. AkninonepHoe obmectBo «M31aTeancTBo
«ITpocsenienue»

» ®usuka. 11 knacc. Mskumes ['.4., byxosues b.b., Hapyrun B.M.; nox
penakiueit [lapdpentreBoit H.A. AkuinonepHoe obmiectBo «M31aTeancTBO

«lIpocsenienne»

METOJUYECKHUE MATEPHAJIBI J1JIAA YYUTEJIA

Caypos [0.A. ®uzuka 10 knacce. "Knaccnueckuit kypce". [loypounsie
pa3paboTku Kk yueoHuky Msxkuies .5, u np. 2023

Caypos [0.A. ®uszuka 11 knacc. "Knaccnueckuit kypce". [loypounsie

pa3paboTku Kk yueoHuky Msxkumes I'.5. u np. 2023

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
MHTEPHET

* nTepaktuBHOe yueOHOe nocooue "Harnsnnas @usuka".Cepust "Harnsnnas
mkoiia". U3narensctBo "DKk3amen".

» Enunoe comeprkanue obrero oopasoBanus €dso0.ru

» OenepanbHBIA HHCTUTYT IeJarornieckux usmepenuii https://fipi.ru/

» Cupuyc. Ou-nmaita edu.sirius.online



