KBEHTHH
9,0

ABTOHOMHAS HEKOMMEPYECKAS OBII.IEOBPA30BATEJII)HAH
OPTAHUW3ALIMSA «CPEAHAA OB]]_[EOBPA?oOBATEJIBHA}I INKOJIA
«KBEHTHUH»

PACCMOTPEHO COTJIACOBAHO /- YTBEPHE
Ha 3aCeNaHHH e, COBETa roTHATENBHBIH Epekrop  Lene pATHHBIA IHPEKTOP
/E.C. IlTunoBa/ ! 12 (LR JE.C. CymupHOBa/

encenarens [1C

o) /E.C. CumpHOBa/ |2 LIy (a3 e 1}?0?1 or 18.08.2026
TIpotokon Nel ot 17.08.2026 \% 2 oS
\ \» i « i 7. _7_,_.-“ /; ;-\_:’///',u
PABOYAS IIPOI'PAMMA

y4e0HOro npeimMera
«Du3nKan
10-11 xiacenl

Bonorna
2026



MNOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o ¢Qu3uke 0a30BOro YpoBHS Ha YPOBHE CpPEIHEro OOIIEro
oOpa3oBaHus pa3zpaboTaHa Ha OCHOBE TMOJOKEHUW M TpeOOBaHUWI K pe3yibTaram
OCBOEHHUSI OCHOBHOW 0Opa30BaTeNbHOM MporpaMmsbl, mnpencraBieHHbIXx B OI'OC
COO, a Takxke c ydy€roM enepanbHOil paboyeil MporpaMMbl BOCIUTAHUS H
KOHLIETIIIUUA TIpernojiaBanusl ydeOoHoro mnpeamera «Dusuka» B 00pa3zoBaTEIbHBIX
OpTraHU3aUAX Poccuiickon Odenepannu, pEATU3YIOIINX OCHOBHEIE
oOpa3oBarebHbIe MPOTPAMMBI.

CopepxaHue mnporpaMMbl 1O (U3MKE HampaBieHO Ha (HOPMUPOBAHME
€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 METallpeAMETHBIM pe3yjbTaTam
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
oOpa3oBaHMsl, MJIAHUPYEMBIE PE3yIbTaThl OCBOCHUS Kypca (PU3MKU: 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 yueOHoro npeamera « Pu3nkay 1o rojgaMm o0ydeHusl.

®du3rka Kak Hayka O HauOoJsiee OOLIMX 3aKOHAaX MPHUPOIbI, BHICTYNAasl B
KauecTBe y4eOHOIo MpeJMeTa B IIKOJIE, BHOCUT CYIIECTBEHHBIM BKJIaJ B CUCTEMY
3HaHHM 00 okpykaromiem mupe. IKoabHBIN Kype GU3NKN — cHCTEMOOOpa3yIoInii
JUISL €CTECTBEHHO-HAYYHBIX YYEOHBIX MPEIMETOB, MOCKOJIbKY (PU3NYECKUE 3aKOHBI
JeKaT B OCHOBE TIPOIIECCOB U SIBJIICHHMM, M3y4aeMbIX XUMHEH, OUOJIOTHUEH,
dbuznyeckoit reorpadueir u actpoHomueid. Mcmonb3oBaHME UM AKTHMBHOE
npuMeHeHue (U3MYECKUX 3HAHUKA  ONpeleNnsieT XapakTep U pa3BUTHE
pa3HOOOpa3HbIX TEXHOJOTMM B cdepe SHEPreTUKH, TPAHCIOPTa, OCBOCHUS
KOCMOCA, IOJIy4EHUS! HOBBIX MAaTe€pHalOoB C 3aJaHHBIMUA CBOMCTBAMU M APYTHX.
N3yyenue (Pu3MKM BHOCHT OCHOBHOW BKJIaJ B (OPMUPOBAHUE €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa OOydarommxcs, B (OPMUPOBAHHE YMEHUHU MPUMEHSTH
HAYYHBI METO] TO3HAHMSI TP BBHIIIOJIHEHUU UMH YY€OHBIX UCCIICOBAHUM.

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



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

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

Hoes eymanumapuzayuu. EE peanuzanus mnpearnosiaraeT HCIOJIb30BaHUE
TYMaHUTAPHOTO TOTEHIHMaa (PU3NYECKON HAyKH, OCMBICIICHHE CBSI3M Pa3BUTHS
bu3uKkn ¢ pa3BuUTHEM OOIIECTBa, a TakkKe C MHUPOBO33PEHUECKUMH,
HPaBCTBEHHBIMU U KOJIOTMYECKUMU TPOOIeMamu.

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

Hoes sxonocuzayuu peanuszyercs TOCPEICTBOM BBEJIECHUSA DIIEMEHTOB
COJIEp)KaHMs, TMOCBAIIEHHBIX HKOJOTMYECKMM MpoOJeMaM COBPEMEHHOCTH,
KOTOpBIE CBSI3aHbl C Pa3BUTHEM TEXHUKUW M TEXHOJIOTHM, a TaKkXe OO0CYXIACHHS
npo6JieM palOHAIBHOTO IPUPOOTIONIb30BAHMS U HKOJIOTHYECKOM 0€30I1acHOCTH.

Crep)KHEBBIMHU 3JIEMEHTaMH Kypca (U3MKH Ha YpPOBHE CpEIHEro oOIero
oOpa3oBaHus SBIAIOTCS (DU3MUECKue TeopuH ((POopMHUpOBAaHUE TMPEACTABICHUN O
CTPYKTYpE MOCTPOCHUS (PU3UYECKON TEOPUHU, POJIU (PYyHIaMEHTAIbHBIX 3aKOHOB U
NPUHLKIIOB B  COBPEMEHHBIX TMPEACTABICHHUSIX O MNPHUPOAE, TpaHULAX
MPUMEHUMOCTH TEOpHHl, JJIsI ONUCAHMUS ECTECTBEHHO-HAYyYHBIX SBJICHUU U
MIPOIIECCOB).

CHCTeMHO-AEATENbHOCTHBIN MOJIX0J B Kypce (U3UKU pealn3yeTcs Mpexie
BCEro 3a CUET OpraHU3aldd SKCIEPUMEHTAIBHOU JESITEIbHOCTH O00YYaroluXCsl.
Jlnst  6a3oBoro ypoBHsS Kypca (U3UKA — OTO HKCIHOJIB30BAHHE CHCTEMBI
(pOHTANBHBIX KPAaTKOBPEMEHHBIX OSKCIEPUMEHTOB M JIA0OPATOPHBIX pPadoT,
KOTOpbI€ B Iporpamme 1o (usuke oObeIMHEHBI B OOIIMNA CIHCOK YUCHUYECKUX
paKkTUYECKUX padoT. BhifeneHne B yka3aHHOM MepeyHe JabopaTopHBIX padorT,
NPOBOJUMBIX JJIE KOHTPOJS M  OLIEHKH, OCYILIECTBIAETCS y4YaCTHUKaAMU
0o0pa30BaTeNBbHOrO IMpoliecca HCXOAd U3 OCOOCHHOCTEH TIJIaHUPOBAaHUS WU
ocHameHuss kaOmHera Qusmku. Ilpm »dToM obOecrmieumBaeTcs  OBJIAJICHHUE
OOy4YaIOIIMMHUCS YMEHHUSIMU TPOBOJUTH KOCBEHHbBIE W3MEPEHUs, HUCCIEeIOBAHUS
3aBUCUMOCTEN (U3MUECKMX BEJIMYMH U TOCTAHOBKY OIBITOB M0 MPOBEPKE
MPEVIOKEHHBIX TUIIOTES.

bonbiioe BHUMaHHWE YIENSAETCS PEHICHUIO PACUYETHBIX MU KaYE€CTBEHHBIX
3anay. [Ipu 3TOM A1 pacy€THBIX 3a/1a4 MPUOPUTETOM SIBJISIFOTCS 3aJa4d C SIBHO
3aJlaHHOM (DU3UYECKON MOJIEIbIO, MO3BOJISIONINE TIPUMEHSITh U3YYEHHBIE 3aKOHBI U



3aKOHOMEPHOCTH KaK W3 OJHOTO pasleia Kypca, TaK U HWHTETPUPYS 3HAHHS U3
pa3HbIX pasnaenoB. i KayeCTBEHHBIX 3a/1ay MPUOPUTETOM SIBISIOTCS 3aJaHUs Ha
OOBSICHEHHE TPOTEKaHUS (PU3NUYECKHX SBJICHUH M MPOIECCOB B OKPYKAIOIICH
KU3HH, TpeOyronue BbhIOOpa (U3MYECKON MOAENU MJig CUTyallMH MpPaKTHUKO-
OpPUEHTUPOBAHHOTO XapakTepa.

B coorBerctBum ¢ TpeboBanusimu DI'OC COO k MarepuanbHO-
TEXHUYECKOMY oOecredeHnio y4eOHOTo mporecca 0a30BbI ypOBEHb Kypca
(bU3UKY Ha YPOBHE CPEHEro 0011Iero 00pa3oBaHusl JOJKEH U3YYaThCsl B YCIOBHSIX
MpeIMETHOr0 KaOuWHeTa (U3HKM WIA B YCJIOBHUSIX HHTETPUPOBAHHOrO KaOWHETa
MPEIMETOB €CTECTBEHHO-HAYYHOro Iukia. B kaOuHere (QU3MKM HOIKHO OBITH
HeoOXxouMoe J1abopaTopHoe 00OpyIOBaHUE [Ji BBIMIOJHEHUS YKa3aHHBIX B
nmporpamMme 1o (pU3NKEe YUCHHUYECKHX MPAKTHUUECKHX PaboT W JEMOHCTPAIIMOHHOE
o0opy10BaHHE.

JleMOHCTpallMOHHOE  000pyJoBaHHE (OPMHPYETCS B COOTBETCTBHM 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 MPUMECHEHHI.

JlabopaTopHoe 00OpyIOBaHME MJII YYEHUYECKHX TPAKTUYECKUX padboT
dbopMupyeTCs B BUIE TEMAaTHYECKHX KOMIUICKTOB W OOCCTICUMBACTCS B pacuére
OJHOTO KOMIUIEKTa Ha JBYX oOydaromuxcs. TemaTHmueckue KOMIUIEKTHI
7a00paTOpHOTO OOOPYIOBAHUS JIOJDKHBI OBITh IOCTPOCHBI HAa KOMILICKCHOM
WCIIOJIb30BAaHUU AHAJIOTOBBIX U IU(POBBIX MPHOOPOB, a TAKKE KOMITBIOTEPHBIX
U3MEPUTETHLHBIX CUCTEM B BHJI€ TU(PPOBBIX JTaOOpATOPUH.

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

o (dopMupoBaHHE WHTEpeca W CTPEeMJICHHs OOYYaIOIIUXCS K HaydHOMY
W3YYCHUIO TPUPOJIbI, PAa3BUTUE WX HHTEIUICKTYyaJIbHBIX W TBOPUYECKHUX
CIIOCOOHOCTEI;

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

e (opMHpOBaHHE HAYYHOTO MHPOBO33PEHHUS KaK pe3ylbTaTa HW3yYeHUs
OCHOB CTPOCHHMS MaTepuu U (PyHIaMEHTATBHBIX 3aKOHOB (DU3UKH;

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

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

JlocTmxeHne 3TUX 1enei 00ecreynBaeTCsl pelIeHneM CIEeIyIoUX 3a71ad B

mpoliiecce u3ydeHus Kypca GU3NKy Ha yPOBHE CPETHETO O0Iero oOpa30BaHuUs:



e TmpuoOOpeTeHWe  CHUCTEeMBI  3HaHMH 00  o0mmx  (U3WIECKUX
3aKOHOMEPHOCTSIX, 3aKOHaX, TEOpHsIX, BKJTIIOYAst MEXaHHKY,
MOJICKYJISIPHYIO  (PU3HKY, OJJIEKTPOAMHAMUKY, KBAHTOBYIO (U3HKY U
AIIEMEHTBI aCTPOPU3UKH;

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

e OCBOCHHE CIIOCOOOB peELIECHUS PAa3IMYHbIX 3a7ad C SBHO 3aJIaHHOMN
bu3nueckoil MOAENbI0, 3a/Jad, MOJAPa3yMEBAIOIIUX CAMOCTOSTEIbLHOE
co3anue (GU3NYECKON MOJEINH, aleKBaTHON YCIOBHSIM 3a/1a4U;

e TOHMMAaHHE (UBNYECKUX OCHOB M MPHUHIUIIOB JCHUCTBUS TEXHUYECKHUX
YCTPOMCTB M TEXHOJIOTUYECKUX MPOIIECCOB, UX BIHMSHUS HA OKPYKAIOIIYIO
cpeay;

e OBJIaJICHUE METOJIaMU CAMOCTOSITEJILHOTO IUIAHUPOBAHMSI U TNPOBEACHUS
bu3nYeCKUX SKCIIEPUMEHTOB, aHAIW3a W HMHTEpHpeTanuu uHpopmamnmu,
OTIpeeNIeHNs TOCTOBEPHOCTH MOTyUYEHHOTO PE3yIIbTaTa;

e CO3JaHME YCIIOBUH JJII Pa3BUTHSI YMEHHI MPOEKTHO-UCCIEI0BATEIHCKOM,
TBOPUYECKOU JIESITETbHOCTH.

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

[Ipennaraempiii B mporpamMme 10 (QU3MKE TMepedeHb JIaOOpaTOPHBIX H
MPAKTUYECKUX paldOT SABJISETCS PEKOMEHJIOBAHHBIM, YYHUTENb JEIaeT BHIOOP
MpoBeNeHUsT J1a0OpaTOpPHBIX pPabOT U OMBITOB C YYETOM HWHIWBUIYATbHBIX
0COOEHHOCTEN 00yYaroIUXC.



COAEPXAHUE OBYUEHUA
10 KITACC

Pazngen 1. ®u3uka 1 MeTOAbI HAYYHOI'O MO3HAHUS

®uszuka — Hayka O mpupoje. HaydHble MeTOIbl MO3HAHUSI 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 ABHWKEHHE. OTHOCUTEIBHOCTh MEXAHUYECKOIO JIBUKEHUS.
Cucrema orcuéra. Tpaekropus.

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

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

CBobogHOe nageHre. Y CKOpeHHe CBOOOTHOTO MMaICHUS.

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

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

Jlemoncmpayuu

Mogenb cucTeMbl OTCU€TA, WLIKOCTPAIUMS KUHEMATUUECKUX XapaKTEPUCTHUK
JIBUKEHUS.

[IpeobpazoBanue NBUKEHUN C UCIIOIB30BAHUEM MPOCTHIX MEXAaHU3MOB.

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

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



H3mepenne yckopeHusi CBOOOTHOTO TaACHMUS.

Hanpagiienue ckopocTy Ipu ABMKEHUH MO OKPY>KHOCTH.

Yuenuueckuii saxcnepumenm, nabopamopuvie pabomul

N3ydeHre HEpaBHOMEPHOTO JBUKEHHUS C LEIBIO ONPEACIEHUS] MTHOBEHHOM
CKOPOCTH.

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

N3yueHne NBUKEHNUS [IapUKa B BI3KOU JKUIKOCTH.

N3yuyenue aBuxKeHUs Tena, OpOIIeHHOTO TOPU30HTAIBHO.

Tema 2. /lunamuka

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

Macca Ttena. Cuna. Ilpunnun cynepno3uuuu cui. Bropoi 3akoH HeroToHa
JUI MaTepUalibHOM TOUKHU. Tpetnit 3aKkoH HproTOHA 17151 MatepuaibHbIX TOYEK.

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

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

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

[TocTynarensHOE M BpalaTeIbHOE IBIKEHHE a0COIIOTHO TBEPOTO 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 B3aUMOJICMCTBYIOIINX TEIL.

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 Tela. Buibl paBHOBECHS.

Yuenuueckuii axcnepumenm, nabopamopuvie pabomul

N3ydenue aBmxeHus Opycka Mo HaKJIOHHOM TJIOCKOCTH.



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

HUccnenoBanne yciaoBHMI pPaBHOBECHS TBEPAOTO TeJla, HWMEIOIIETO OCh
BpAILCHUS.

Tema 3. 3akonvl coxpaneHus é mexanuxe

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

PabGora cuibl. MOIIIHOCTE CHIIBI.

Kunernueckasi 3Heprusi MarepuaibHOM TOYKH. Teopema 00 HU3MEHEHUU
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 WU3MECHEHUEM 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 abCOJNIOTHO HEYNPYroro yjaapa ¢ MOMOIIBIO JBYX OJWHAKOBBIX
HUTSIHBIX MasTHUKOB.

HccnenoBanne cBsi3u pabOThI CHIIBI ¢ U3BMEHCHHUEM MEXaHUYECKOW DHEPTUU
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. Huddysus. Xapakrtep IBUKEHUS U
B3aHMOJECUCTBUS 4YacTUL[ BellecTBa. MoAenum CTpOEHHUsI ra3oB, XUJIKOCTEU H
TBEPABIX TN U O0BSICHEHHE CBOWCTB BEILIECTBA HA OCHOBE ATHX Mojelnei. Macca u
pa3mepsl Monekya. KonnyecTso Bemecrsa. [locTositnnas ABoranpo.

TennoBoe paBHoBecue. Temmeparypa u €€ namepenue. lllkana temmneparyp
Lenbcus.



Mopgens  uneanmbHoro raza. (OCHOBHOE€  ypaBHEHHE  MOJEKYISIPHO-
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. M3ompoliecchl B UealbHOM Ta3e ¢ MOCTOSHHBIM KOJMYECTBOM
BemecTBa. [paduueckoe TpencTaBICHWE H3OMPOIECCOB: H30TEPMa, H30X0pa,
n3obapa.

TexHuueckue yCTpOMCTBA M MNPAKTUYECKOE MPUMEHEHUE: 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 MEXMOJIEKYJISIPHOTO
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 HA OCHOBE HM3MEPEHHIA
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 cTIOCcO0bI €€ n3mMeHeHus. KonmmuecTBo TemioTsl U pabota. BHyTpeHHss
SHEPrusi  OJHOATOMHOTO  HJeallbHOro  Tra3a.  Buasl  Temuonepenayu:
TEIUIONPOBOJHOCTh, KOHBEKIIUS, U3yUYeHHUE. Y IeJbHAsI TeIIOEMKOCTh BEIECTBa.
KonruecTBo TEIIOTH MpH TEIUIONEepeaye.

[Tonsitue 006 ammabatHoMm mporecce. [lepBhIli 3aKOH TEPMOJAMHAMHUKHU.
[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.
[IpeoOpa3zoBanust SHEPrUM B TEIUIOBBIX MammHax. KoadduimmeHT monae3Horo
nevctBus TemwtoBoil mamuHbl. [{ukn KapHo m ero ko3¢ @duimMeHT Mmojae3HOoro
JNEUCTBUS. DKOJIOTMYECKUE MPOOIEMbl TEIIOIHEPTETUKHU.



TexHuyeckue YCTpOMCTBA M MPAKTUYECKOE MPUMEHEHUE: JIBUTATElb
BHYTPEHHETO CropaHusi, OBITOBOW XOJIOAMIHHUK, 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 (TeMIIepaTyphl) Teaa Py TeIuionepeiaye.

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

Mopnenu napoBoii TypOUHBI, ABUTATENS BHYTPEHHETO CTOPaHHUs, PEAKTUBHOTO
JIBUTATEJIS.

Yuenuueckuii sxcnepumenm, n1abopamopnsie pabonul

N3mepeHue yaenbHON TEMI0EMKOCTH.

Tema 3. Aepecammnwie cocmoanusn eeujecmea. Pazoswvie nepexoonvl

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

TBépnoe Teno. Kpucrannmmueckue u amopdubie Tena. AHU30TPONHS CBOMCTB
kpuctaiuioB. Kuakue kpuctaibsl. CoBpeMmeHHble Marepuaiibl. [lnmaBienue u
KpUcTaJUTM3aIus. Y IeapHasl TerioTa miaBienus. Cyonumanus.

YpaBHeHuUE TEII0BOTO OaiaHca.

TexHuyeckue yCTpOCTBA M MNPAKTUYECKOE MPUMEHEHUE: TUTPOMETP U
MICUXPOMETP, KAJTIOPUMETP, TEXHOJIOTUU MOJTYyYECHHS] COBPEMEHHBIX MaTEpHUasoB, B
TOM YHUCJIE HAHOMATEepPUaJIOB, U HAHOTEXHOJIOTUH.

Jlemoncmpayuu

CBoiicTBa HACBHIIIICHHBIX TTAPOB.

Kunenue npv MoHWKEHHOM JIaBJICHUU.

CriocoObI M3MepeHus BIaKHOCTH.

HaOmronenue HarpeBaHus U IUIABJICHUS KPUCTAJUIMUECKOTO 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



CYNEPHO3ULIUNA AIEKTPUUYECKUX Mojeil. JIuHUM HanpssKEHHOCTU AJIEKTPUUYECKOTO
OJISl.

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 3JIEKTPOCTATUUECKOM TI0JIE.

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

DHeprust 3apsHKEHHOT0 KOHEHCAaTopa.

Yuenuueckuii sxcnepumenm, 1abopamopmsie padbonul

N3mepeHue 3MeKTpOEMKOCTH KOHJIEHCATOpa.

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

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

Hanpspxenue. 3akon OMa 1151 ydacTka HeTH.

DNEKTPUYECKOE COMPOTUBIICHUE. Y AEIbHOE CONMPOTHBJICHUE BEUIECTBA.
[TocnenoBaTenbHOE, NapalIeIbHOE, CMEIIAHHOE COCTMHEHUE TTPOBOIHUKOB.

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

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

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

DJIEKTPUYECKHM TOK B BakyyMme. CBOMCTBA 3JEKTPOHHBIX MYYKOB.

[TonynpoBOHUKHY. CobOcTBeHHas u MpUMecHast MIPOBOANMOCTD
noJrynpoBogHUKOB. CBocTBa Pp—N-niepexoa. [lomynmpoBoHUKOBBIE TPUOOPHI.

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



OnekTpudeckuid TOK B ra3zax. CaMOCTOSITETbHBIM M HECAMOCTOSTEIbHBIN
paspsa. Monunus. [1nazma.

TexHHUYecKue yCTPOMCTBA M NPAKTUYECKOE MPUMEHEHUE: aMIEPMETP,
BOJITMETpP, PEOCTaT, HCTOYHHKU TOKa, OAJIEKTPOHArpeBaTelibHble MPUOOPHI,
AIIEKTPOOCBETUTEIbHBIE TPUOOPHI, TEPMOMETP COMPOTUBIICHUS, BAKYYMHBINH AUO/I,
TEPMHUCTOPHI U POTOPE3UCTOPHI, MOITYIPOBOTHUKOBBIN U0/, TAIbBAHUKA.

Jlemoncmpayuu

N3mepeHne CUITbl TOKA U HaIIPSKEHMUS.

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

CMeliaHHOE COeTMHEHNE TPOBOIHUKOB.

[IpssMoe wW3MEpeHHe JIEKTPOIABWXKYIIEH CHiIbl. 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, rabopamophvie pabomol

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 COJEpKATEIbHBIX MEKIPEAMETHBIX CBSI3€ld C KypcaMH MaTeMaTHKH,
OMOJOrMu, XUMHUH, reorpadyu U TEXHOJIOTUH.

Mesicnpeomemnole nouwsimusi, CBSI3aHHBbIE C U3YUYEHHEM METOJOB HAyYHOTO
NO3HAHUS: SIBJICHHE, HAay4HbIH (akT, rumores3a, (Qu3uueckas BeIMYMHA, 3aKOH,
TeopHsl, HAOIIOJEHUE, SKCIIEPUMEHT, MOJECTUPOBAHNUE, MOJIEIIb, U3MEPEHUE.

Mamemamuxa: pelleHUEe CUCTEMbl ypaBHEHUM, JWHEWHas (QyHKIMS,
napaboia, runep0oiia, UX rpauku U CBOMCTBA, TPUTOHOMETPUUYECKUE (PYHKIIUU:
CHUHYC, KOCUHYC, TAHI'€HC, KOTAHT'€HC, OCHOBHOE TPUTOHOMETPUYECKOE TOKIECTBO,
BEKTOPBI U X NPOEKIIMU Ha OCU KOOPJIMHAT, CIIOKEHUE 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, DJJIEKTPHUYECKHE CBOMCTBA METAJUIOB, AJIEKTPOJIMTHYECKAS JMCCOLMALNSA,
rajJbBaHUKA.

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

TexHnonoeus.: npeoOpa3oBaHHUE IBUKEHUN C HCIOJIH30BAHUEM MEXaHU3MOB,
y4E€T TpPEHUS B TEXHUKE, MOMALIWIHUKHA, HCIOJIb30BAHUE 3aKOHA COXPAHEHUs
UMITyJIbca B TEXHUKE (pakeTa, BOAOMET M JApPYTHE), JBHUraTeilb BHYTPEHHETO
cropanusi, napoBasi TypOHHa, OBITOBOM XOJOJUIBHUK, KOHIUIIHOHED, TEXHOJIOTUN
MOJYYEHHUS] COBPEMEHHBIX MATEPHAIOB, B TOM YHCJIE HAHOMATEPHAJIOB, U
HAHOTEXHOJIOTUH, AJIEKTPOCTATUYECKas 3alllUTa, 3a3€MJICHUE 3JIEKTPONpPHUOOPOB,
KCEPOKC, CTpYHHBIN IIPUHTED, JIEKTPOHArpeBaTENbHBIC npuodopkI,
AIIEKTPOOCBETUTEIbHBIE PUOOPHI, raIbBaHUKA.

11 KIIACC

Pa3znen 4. JiaekrpoguHamMuKa

Tema 3. Maznummnoe none. INeKmpoOMAZHUMHAA UHOYKUUSA

[locTossHHBIE ~ MarHuThl.  B3auMOAEMCTBHE  ITOCTOSIHHBIX ~ MAarHUTOB.
MarnutHoe mone. Bexkrop marHuTHOM wuWHAYKUMH. [IpyHIMOD cyneprno3unuu
MAarHATHBIX MOJIeW. JINHMM MarHUTHOM MHAYKIMU. KapTuHa NWMHUNA MAarHUTHOU
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.

Cuiia Amniepa, €€ MOIyJIb 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. OJEKTPOJABXKYILNAsA CUla HWHAYKOMU. 3aKOH OSJEKTPOMArHUTHOU
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 MAarHUTHOTO TOJISI KATYIIKH C TOKOM.

DJIEKTPOMarHuTHOE MOJIE.

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



Jlemoncmpayuu

OmneiT Dpcrena.

OTKJIOHEHHUE 3JIEKTPOHHOTO MMy4YKa MarHUTHBIM MOJIEM.

JIvHUKM MHAYKIIMA MarHUTHOTO MOJIA.

B3anmoseiicTBue 1ByX NIPOBOJIHUKOB C TOKOM.

Cunia Ammnepa.

JericrBue cuibl JIopeHa Ha HOHBI SJIEKTPOJIUTA.

SIBNIeHME >IIEKTPOMArHUTHON MHAYKIIHAH.

[IpaBuno Jlenua.

3aBUCHUMOCTh JJIEKTPOJBUKYIIEH CHIIBI MHAYKIIMU OT CKOPOCTHU MU3MEHEHUS
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 UHYKLUU.

Paspnen 5. KosieOanusi 1 BOJTHBI

Tema 1. Mexanuueckue u 31eKMmpOMAZHUMHbLE KONEOAHUA

KonebarenpHast  cucrtema. CBoOOAHBIE  MEXaHUYECKHE  KOJIeOaHMU.
["apmonnyeckue konebanus. [lepuona, wacrora, amrumryga u (aza xoseOaHUU.
[IpyVHHBIN MasTHUK. MaremMaTM4eCKUl MasTHUK. YPaBHEHHE TapMOHHYECKUX
kosebanwuii. [IpeBpareHue sHepruu Npy TaApMOHUYECKUX KOJIeOaHMSIX.

Konebarenbupiii kKOHTYp. CBOOOJHBIE JJIECKTPOMAarHUTHBIC KOJEOAHUS B
UJeaJbHOM KOJIEOATeIbHOM KOHTYpe. AHAJIOTUSI MEXIy MEXaHWYECKUMHU U
AJIEKTPOMArHUTHEIMU KoJieOanusimu. dopmyna Tomcona. 3akoH coxpaHEHUSA
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. AMIUIMTYIHOE€ W JCHCTBYIOIIEE 3HAYEHUWE CHUJIbl TOKA U
HaIpsHKEHUS.

Tpanchopmarop. IIpousBoacTso, nepegaya U NoTpedIECHUE IIEKTPUUSCKOM
HHEPrur. DKOJOTHMUYECKHE PUCKH MPU MPOU3BOACTBE 3JeKTpodHepruu. Kymbrypa
MCIIOJIb30BaHUs AJEKTPOIHEPTUH B TOBCETHEBHOM KU3HH.

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

Jlemoncmpayuu

HccnenoBanre napaMeTpoB KoJeOATENbHON CUCTEMBI (MPYKUHHBIA WK
MaTeMaTUYECKUI MasSTHHK).



HaOmronenue 3atyxaromux KojieOaHuid.

HccnenoBanre CBOMCTB BBIHY X ACHHBIX KOJIEOaHUN.

HaOnronenue pezoHanca.

CB0OOOIHBIE AIEKTPOMArHUTHBIE KOJICOaHUSI.

OcuumiorpaMMbl (3aBUCUMOCTH CHIIBI TOKA U HANPSDKEHUSI OT BPEMEHM) IS
AIIEKTPOMATrHUTHBIX KOJIEOaHUH.

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 rpy3a.

HccnenoBaHue IMEPEMEHHOTO0 TOKa B LENM W3 IIOCJIEN0BATEIBHO
COEIMHEHHBIX KOHAEHCATOPA, KATYIIKA U PE3UCTOPA.

Tema 2. Mexanuueckue u 31eKmMmpOMAZHUNHbLE 60JIHbL

Mexanuueckue BOJIHBI, YCHOBUS pacnpocTpaHenus. [lepuon. CkopocTb
pacnpocTpaHeHuss W JUIMHA BOJIHBL. llomepedHble W MPOJOJNBbHBIE BOJHBI.
HnuTtepdepenius u iudpaxiys MEXaHUIECKUX BOJIH.

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

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

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

[TpyuHLMIIBI PaIMOCBS3U U TENEBUACHUSA. Paguookamus.

DNEeKTPOMAarHUTHOE 3arpsiI3HEHUE OKPYIKAOIIEH Cpebl.

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

Jlemoncmpayuu

OO0pa3zoBaHue U pacpOCTPaHEHUE MTOTIEPEUHBIX U MTPOJIOJIBHBIX BOJIH.

KoneOG:mromnieecs Te10 Kak HCTOUHUK 3BYKa.

HabGnronenue orpakeHus: M NpeJoMIICHUS] MEXaHUYECKHUX BOJIH.

Hab6mronenue nnrepdepentnu u audpakiuud MEXaHU4eCKUX BOJIH.

3BYKOBOI1 pE€30HAHC.

HaOnronenue cBSI3M TPOMKOCTH 3BYKa M BBICOTHI TOHA C aMIUIMTYJOH H
4acTOTOU KoJeOaHuH.



HUccnenoBanne  CBOMCTB ~ JJIEKTPOMAarHUTHBIX  BOJIH: OTpaXEHUe,
nperoMIIeHUE, ONIspu3anus, AMpakuus, uHTepdepeHIHs.

Tema 3. Onmuxka

['eomeTpuueckass ontuka. IIpssMonnHENHOE pacIpoCTpaHEHUE CBETa B
omgHOpoaHOU cpene. JIyu cBera. ToueuHbl HICTOYHUK CBETA.

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

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

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 paccenBaromux auH3ax. Dopmyna TOHKOW JUH3BI. YBEIWYEHUE,
JTaBa€MO€ JINH30U.

[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.

Hudpaxuus cBera. JludpakimonHas pemérka. YCJIOBHE HaOIIOICHUS
[VIABHBIX ~MaKCUMyMOB TIpM  TAaJE€HUM MOHOXPOMATHYECKOIO CBETa Ha
TUu(GPaKIIMOHHYIO PEIIETKY.

[Tonsapu3zanus ceera.

TexHuyeckue yCTpoOMCTBa M TMPAKTHYECKOE MPUMEHEHUE: OYKH, JyIa,
dboToanmapaT, MPOCKUMOHHBIA ammapaT, MHUKPOCKOIN, TEJIECKOI, BOJOKOHHAs
ONTHKA, TU(PpaKIMOHHAS peléTKa, MOJISIPOUI.

Jlemoncmpayuu

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

[TonHOe BHYyTpeHHEE OTpaxkeHre. Mojiesib CBETOBOAA.

HccnenoBanre CBONCTB M300paKEHUHN B JIMH3aX.

Mopenu Mukpockomna, TeJIeCKOona.

Habmronerune natepdepeHIny CBeTa.

HaOmronenue nudpakiuu cBera.

HabGnronenue nucnepcuu ceera.

[TonyueHue cekTpa ¢ MOMOUILIO MPU3MBI.

[Toy4yeHune ciekTpa ¢ MOMOIIBIO JUGPAKITMOHHON PEIIETKH.

HaOnronenue nosisipuzanuu CBETA.

Yyenuueckuii sxcnepumenm, 1abopamoptule pabomol



N3mepeHne 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 OTHOCUTENIBHOCTH: HWHBAPUAHTHOCTh MOAYJIS CKOPOCTH
CBETa B BAKyyMe€, IPUHIUI OTHOCUTEIBHOCTH DUHIITEHHA.

OTHOCHUTEIBHOCTE OJHOBPEMEHHOCTH. 3aMEJIJICHUE BPEMEHH U COKpAICHUE
JUTUHBI.

DHEPrUsi U UMITYJIbC PEIIATUBACTCKON YaCTUIBI.

CBs13b Macchl ¢ DHEPrUei U UMITYJIbCOM PENSTUBUCTCKON YaCTHULIbI. DHEPTHS
IIOKOS.

Pazgea 7. KBanToBasi pusuka
Tema 1. Dnemenmot K6AHMOBOU ONMUKU
®otonsl. opmyna [lnanka cBsizu sHepruu (HOTOHA C €r0 YACTOTOM. DHEpTHs
Y UMITYJIbC (POTOHA.
OTtkpoiTue 1 ucciaegopanue porodddexra. OnbiTel A. I'. CtoneroBa. 3aKoHbI

dotordexra. YpaBuenue DuHmTeitHa st hoTodadpdexra. «KpacHas rpanumar
dboToaddexra.

JHaBnenne cBera. OnbiThl [1. H. JleOGenena.

XHUMHUYECKOe IEUCTBHE CBETA.

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

Jlemoncmpayuu

®doTo3PdeKT Ha YCTAaHOBKE C IIMHKOBOM IJIACTUHOM.

HccnenoBanue 3akoHOB BHELIHETO (poToaddekTa.

CBeToauon.

Conneunas Oarapest.

Tema 2. Cmpoenue amoma

Mogens atoma Tomcona. OmnbiTel Pesepdopna mo paccesHurO 0 -4acTHII.
[Lmanerapnas moxpens aroma. Iloctynatel bopa. M3nyuenue wu mnoriomieHue
(GOTOHOB TpU TEepexoje aToMa C OJHOTO YPOBHS DHEPTHHM Ha Jpyroil. Buisl
cnekTpoB. CIIEKTp YpOBHEW 3HEPTUH aTOMa BOAOPO/IA.

BousHoBbIie cBolicTBa yactull. Bosnbl ne bpoiiis. KoprycKyisipHO-BOJIHOBOM
JyaJIu3M.

CHOHTAaHHOE U BBIHYK/JICHHOE U3JIyYEHHUE.

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



Jlemoncmpayuu

Mopnens onsita Pesepdopra.

Onpenenenue AJIMHBI BOJIHBI J1a3epa.

HabGnronenue iMHeHYaThIX CIIEKTPOB U3ITyUEHHUS.

Jlazep.

Yuenuueckuii sxcnepumenm, n1abopamopnule pabomuwl

Habnrogenue IMHEHYaToro CuekTpa.

Tema 3. Amomnoe sa0po

OKCIEpUMEHTBI, JIOKA3bIBAIOIIUE CIIOXKHOCTh CTpOeHUs sAnpa. OTKpbITHE
paanoaktuBHOCTH.  OmnbiTel  Pesepdopma  1mo  ompeneneHuro  cocrasa
paaroakTUBHOTO u3inydeHus. CBoiictBa anbda-, Oera-, ramMMa-u3Iy4yeHHUs.
Bimsinue paaMoakTUBHOCTH Ha KUBBIE OPTaHU3MBI.

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

Anba-pacnan. OJIEKTPOHHBIM W TO3UTPOHHBIN Oera-pacnaa. I'amma-
U3JIydeHre. 3aKOH paJuOaKTUBHOIO pacmaia.

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

S nepHble peakunu. Jlenenue u CUHTES sIEp.

SAnepnwiii peaktop. Tepmosinepubiii cuHTe3. [IpoOnemMbl M TEPCHEKTHUBBI
AJIEPHON DHEPTETUKH. DKOJIOTHUECKUE ACIIEKThI IAEPHON SJHEPTETUKH.

DiieMeHTapHble YacTUllbl. OTKPBITHE O3UTPOHA.

MeTob1 HaOJIOIEHUS M PErHCTPAIK 3JIEMEHTAPHBIX YACTHII.

dyHIaMeHTanbHbIe B3aUMOJIeHCTBUA. EAMHCTBO pu3nueckoi KapTUHBI MUPA.

TexHuyeckue yCcTpoucTBa U IPAKTUUECKOE ITPUMEHEHHUE: TO3UMETP, KaMmepa
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 acTpoHOMUH. [IpUKIIaiHOE 1 MUPOBO33PEHUECKOE 3HAUEHUE
aCTPOHOMMUH.

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

ConHeyHas cucTema.

Connue. Conneunasi akTUBHOCTh. Mctounuk sHeprum ConHIA W 3BE3.
3BE34bI, UX OCHOBHBIC XapAKTEPUCTUKHU. J(HMarpaMma «CHEKTPaJIbHBIM KJIacc —
CBETHUMOCTBY». 3BE3Mbl TJIABHOM MOCIEI0BATEIBHOCTH. 3aBUCUMOCTh «Macca —
CBETHUMOCTBY» JJIsl 3BE3] TJIABHOM MOCIENIOBATENbHOCTH. BHYTpeHHee cTpoeHue



3B€31. COBpEMEHHBIE MPEJCTABICHUS O MPOUCXOXKACHUH U 3Botonuu CoJIHLA U
3BE3]1. DTambl )KU3HU 3BE3.

Mneunsiii Ilyte — Hama [Mamaktuka. ITonoxenue u aBuxenune CoiHua B
INanaktuke. Tunel ranaktuk. Paguoranaktuku u kBazapsl. YEpHBIE ABIPBI B sapax
TaJIAKTHK.

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

MacirabHas ctpykrypa Beenennoit. MeraranakTuka.

Hepeménnbie mpoOaeMbl aCTPOHOMMUH.

Vuenuuecxue nabnooenus

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

Hab6mronenus 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 COBPEMEHHOW HAy4YHON KapTUHE MHPA, POJib GU3HMUECKON TEOpUHr
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 kiracce oCymiecTBISIETCS C
Y4ETOM COAEPKATENbHBIX MEXKIPEAMETHBIX CBSI3€d C KypcaMH MaTeMaTHKH,
OMOJOruu, XUMHUH, reorpaduu U TEXHOJIOTUH.

Meorcnpeomemnvie nonwsimusi, CBSI3aHHBIE C HW3YyYEHHWEM METOJOB HAY4YHOIO
MO3HAHUSA: SIBJICHWE, HAy4YHBIA (akT, rumote3a, (u3amdeckas BEIMYMHA, 3aKOH,
Teopusi, HAOIIOJICHUE, DKCIIEPUMEHT, MOJISTUPOBAHNE, MOJICIIb, U3MEPEHUE.

Mamemamuxa: pelIeHHWE CUCTEMbl YPaBHEHUM, TPUTOHOMETPHUYECKUE
(GyYHKIIUU: CUHYC, KOCUHYC, TAaHT€HC, KOTAHT€HC, OCHOBHOE TPUTOHOMETPHUUECKOE
TOXJIECTBO, BEKTOPbl M MX MPOEKIHUHU HA OCU KOOPAMHAT, CIOKEHHUE BEKTOPOB,
MPOU3BOIHBIC DJIEMEHTAPHBIX (DYHKIMI, TPHU3HAKK TOJO0OMS TPEYTOJIHHHUKOB,
OTIpeJIeIICHHE TUIONIAIN TFIOCKUX PUTYp B 00BhEMa Tell.

buonoeusa: »nektpuueckue SBICHUS B KMBOW MpUPOJE, KoyieOaTeabHbIC
JBH>KCHUS B )KMBOM MPUPOJIE, ONITUYECKUE SBJICHUS B )KUBOW MPUPOJE, IEUCTBUE
paanaluy Ha )KUBbIC OPTaHU3MBL.

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



l'eocpagpua: MarHuTHBIE TIOMIOCA 3€MJIM, 3aJ€Kd MAarHUTHBIX PYII,
dboTochEMKa 3eMHOM MOBEPXHOCTHU, PEICKA3aHUE 3EMIICTPSICCHU.

Texnonozcus: JMHUM DJIEKTPOIEpeNady, TIEHEpaTop IMEPEMEHHOIO TOKa,
3JIEKTPOJIBUraTeNlb, WHAYKIIMOHHAS I€4Yb, pajaap, pPaguoNpUEMHUK, TEJIEBU30p,
aHTeHHa, TenedoH, CBY-neub, NMpOEKIMOHHBIM amnmapar, BOJIOKOHHAs OITHKA,
COJTHEeuYHas Oatapesi.



IINIAHUPYEMBIE PE3VYJIbBTATBI OCBOEHHUA ITPOI'PAMMBI 110
PU3UKE HA YPOBHE CPEJJHEI'O OBIIEI'O OBPA30BAHUA

OcBoenne yueOHOro mnpeamera «®Du3nMka» Ha YpPOBHE CPEIHEro OOIIEro
oOpaszoBaHus (0a30BBIM YPOBEHB) JOKHO OOECIEUUTh TOCTHIKEHHUE CIICTYIOUTUX
JMYHOCTHBIX, METAPEIMETHBIX M MTPEIMETHBIX 00Pa30BaTECIbHBIX PE3YIbTATOB.

JIMYHOCTHBIE PE3YJIBTATDBI

JIMYHOCTHBIE Pe3yJIbTaThl OCBOEHUS Y4eOHOTO npeamera « PU3nKa» JTOJIKHBI
OTpakaTb TOTOBHOCTb M CIOCOOHOCTh OOYYalOUIUXCA PYKOBOJCTBOBATHCS
Cc()OPMUPOBAHHON BHYTPEHHEH TMO3ULUEH JMYHOCTH, CUCTEMON ILIEHHOCTHBIX
OpUEHTAlMi, TO3UTHBHBIX BHYTPEHHUX  YOEXIEHUH, COOTBETCTBYIOLIUX
TPaJMLIMOHHBIM LEHHOCTSIM POCCHIICKOTO O0OIECTBa, paCIIMPEHHE >KHU3HEHHOTO
OIBITA U OIbITA AEATEIBHOCTU B IPOLIECCE pealM3alid OCHOBHBIX HaIIpaBJICHUHN
BOCIIUTATEJIbHON JEATEIIBHOCTH, B TOM YHUCJIE B YACTH:

1) rpaskaaHCKOro BOCIIMTAHMSA:

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

OPUHATHE  TPAJAULMOHHBIX  OOLICYETIOBEUECKUX TIYMAaHUCTHYECKHX U
JEMOKPATUYECKUX LIEHHOCTEN;

TOTOBHOCTh BECTHM COBMECTHYIO AEATEIBHOCTh B MHTEPECAX TI'Pa)XAaHCKOTO
oOILIECTBa, y4aCTBOBATh B CAMOYIPABJICHUH B 00pa30BaTEIbHOM OpraHu3aluy;

YMEHHE B3aMMOJIEUCTBOBATH C COLMAIIbBHBIMU HHCTUTYTaMH B COOTBETCTBHH C
X QYHKIUSIMU U Ha3HAYCHHUEM;

TOTOBHOCTb K T'YMaHUTApHOM U BOJIOHTEPCKOMN ACATEIBHOCTH;

2) NaTPUOTHYECKOTO BOCTIMTAHUSI:

c(hOpMUPOBAHHOCTH POCCUHCKOU TPaKIaHCKOMU UEHTUYHOCTH,
NIaTPUOTU3MA;

LICHHOCTHOE OTHOLIEHHWE K T'OCYJapCTBEHHBIM CHMBOJIAM, JOCTHKEHUSIM
POCCUICKUX YYEHBIX B 00J1acT (PU3UKU U TEXHUKU;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHMS

c(hOpMHPOBAHHOCTH HPABCTBEHHOTO CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTh OILIGHHMBAaTh CUTYallMI0 W MPUHUMATh OCO3HAHHBIC pEIIEHUs,
OPHUEHTHUPYSACh HAa MOPAIBHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH, B TOM YHUCJE B
JNEATEIIBHOCTH YYEHOTO;

OCO3HaHME JIMYHOTO BKJIaJa B IOCTPOEHUE YCTOMYMBOrO OyAyIIEro;

4) 3cTeTHYECKOr0 BOCTIMTAHUS:

ACTETUYECKOE OTHOLICHUE K MUPY, BKIIIOYas 3CTETUKY Hay4YHOTO TBOPYECTBA,
npucyiero pu3n4eckon Hayke;



5) Tpy10BOTr0 BOCIMTAHUSL:

UHTEpEC K pa3iu4yHbIM cdepaM MpodhecCHOHATbHON IesSTEIbHOCTH, B TOM
YHClIe CBA3aHHBIM C (PU3UKOI M TEXHUKOW, YMEHHE COBEPIIaTh OCO3HAHHBINA BHIOOD
Oyay1ieil npodeccun U peaan30BbIBaTh COOCTBEHHBIE JKU3HEHHBIE IIJ1aHbl;

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

6) IK0JI0rNYeCcKOro BOCIIUTAHUS

C()OPMUPOBAHHOCTb HKOJIOTUYECKON KyNbTYpbl, OCO3HaHHE TIJ100aIbHOIO
XapakTepa dKOJIOTMYECKHUX Mpodiiem;

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

pacIlIMpeHre ONbITa AEATEIBHOCTH HKOJOTHMYECKOM HaNpaBICHHOCTH Ha
OCHOBE UMEIOIINXCS 3HAaHUH 1O (PU3HKE;

7) HEeHHOCTH HAYYHOTO MO3HAHUS:

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

OCO3HAHME LEHHOCTHM HAy4YHOU JEATEIIBHOCTH, TIOTOBHOCTb B IPOLECCE
u3ydeHus  (QU3MKM  OCYHIECTBJIATH  NIPOEKTHYI0O U HCCIIEJOBATEIbCKYIO
NEeATENIbHOCTh UHAUBUIYAIbHO U B IPYIIIIE.

METAINIPEIMETHBIE PE3YJIBTATBI

Ilo3HaBaTe/ibHbIE YHHBEPCAJbLHbIE yUeOHbIE JeiiCTBUSA
ba3oBble jornueckmne geiicTBUs:
CaMOCTOATENLHO  (OpMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
paccMaTpuBaTh €€ BCECTOPOHHE;
OTPENENATh IEeNH JeSITeIBbHOCTH, 3aJaBaTh MapaMeTpbl U KPUTEPUH HX
JIOCTUKEHUS,
BBIBJISIT  3aKOHOMEPHOCTHM M MPOTUBOPEUYUSI B  PaccMaTpUBAEMBbIX
(bU3NYEeCKUX SIBICHUSIX;
pa3pabaThiBaTh IUIAH PEIICHHs] MPOOJIEMBbI C Y4ETOM aHAIM3a WMEIOIIUXCS
MaTepUaJIbHBIX U HEMAaTEPUAIIbHBIX PECYPCOB;
BHOCUTH KOPPEKTHUBBI B ICSITEILHOCTD, OIIEHUBATh COOTBETCTBUE PE3YyJIbTATOB
LEJISIM, OLIEHUBATh PUCKU MOCJIEICTBUIN JEATEIbHOCTH,
KOOPJIMHUPOBAaTh W  BBHINIOJNHATH pabOTy B  YCJIOBHUSX  PEATBHOTO,
BUPTYaAJIbHOT'O U KOMOMHUPOBAHHOTO B3aUMOICHCTBUS;
pa3BUBATh KPEATHBHOE MBIIICHUE MTPU PELICHUH KU3HEHHBIX POOIIEM.
Ba3oBnle ucciienoBarejabcKye 1eMCTBUSA.
BJIAJICTh HAYYHOW TEPMUHOJOTHEH, KIIOYEBBIMU MOHSATUSIMU M METOJaMHU
buznuecKoil HayKu;



BJIAJICTh HABBIKAMHU y4E€OHO-HCCIICIOBATEIHCKON M MPOSKTHOMN NESITEIBHOCTH
B o0yactu (PU3MKH, CIIOCOOHOCTHIO M TOTOBHOCTHIO K CAMOCTOSITEIHHOMY TTOMCKY
METOJ/IOB pelieHusl 3a1ad (U3UIECKOTO COJCpKAHUS, MPUMEHEHHUIO Pa3INIHBIX
METOJIOB ITO3HAHUS,;

BJIQJICTh BHJAMHU JICSITEIBHOCTH IO TIOJYyYEHHIO HOBOTO 3HAHUA, €ro
WHTEPIPETAUNA, MPEeOOpPa3OBaHUI0 W TPUMEHEHHUIO B PA3IMYHBIX YYEOHBIX
CUTYaIHsIX, B TOM YHCIIE TIPH CO3/IaHUH YICOHBIX MPOEKTOB B 001acTH (hU3UKH;

BBISBJIATh TPUYMHHO-CJICACTBEHHBIC CBS3M W aKTyalIM3UpOBaTh 3ajavy,
BBIJIBUTaTh THUIIOTE3y €€ PEIICHHS, HaXOIWUTh apryMEHTHI JJIS JI0Ka3aTeJIbCTBa
CBOUX YTBEP)KJICHHUH, 3a]1aBaTh IapaMeTPhbl U1 KPUTESPUHU PEIICHUS;

aHANMM3UPOBAaTh TIONYYCHHBICE B XOJE€ pEIICHHWsS 3a7addl  pPe3yJIbTaThl,
KPUTUYECKHA OIICHUBATh UX JIOCTOBEPHOCTH, MPOTHO3UPOBATh N3MEHEHUE B HOBBIX
YCIIOBUSIX;

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

JaBaTh OICHKY HOBBIM CHUTYAIlHsIM, OIIEHUBATH MPUOOPETEHHBIHN OIIBIT;

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

yMETb HHTCTPUPOBATH 3HAHMS U3 PA3HBIX YUCOHBIX MIPEAMETOB;

BBIJIBUTATh HOBBIC HJICH, MTPEIaraTh OpUTrHHAIBHBIC TOAXOBI U PEIICHHUSI,

CTaBUTH MPOOJIEMBI U 33/1a4UH, JOITYCKAIOIIHNE ATbTePHATUBHBIC PEIICHUS.

Pabora c nundopmanueii:

BJIaJICTh HaBBIKAMHM IOJyYCeHHS MHOOpPMAIUM (PU3MUECKOTO COACPKAHHS M3
HMCTOYHUKOB PA3HBIX THUIIOB, CAMOCTOSTEIIBHO OCYIIECTBIIATh ITOUCK, aHAJIM3,
CUCTEMATHU3AIMI0 W HWHTEPIIPETAINI0O MHPOPMAIMKM PAa3IUYHBIX BHIOB W (HOpM
MIPE/ICTABIICHHUS,

OIICHUBAThH JIOCTOBEPHOCTHh HH(POPMAITUH;

UCIIOJI30BaTh  CPEACTBa  WH(MOPMAIIMOHHBIX U KOMMYHHUKAIIMOHHBIX
TEXHOJIOTHIA B PEIICHWN KOTHHUTHBHBIX, KOMMYHHKATUBHBIX W OPraHU3aIlMOHHBIX
3a7lad ¢ CcoOMoJieHueM TpeOOBaHUN HAPrOHOMUKH, TEXHUKH O€30MacHOCTH,
TUTHCHBI, PECypcocOepeeHHUs, TPaBOBBIX M OTHYECKHX HOPM, HOPM
nH(OPMAITMOHHON O€30TTaCHOCTH;

CO3/IaBaTh TEKCTHI (DU3UYECKOTO COJEpKaHMS B Pa3IU4YHBIX (popmarax ¢
y4éTOM Ha3zHAYCHUsI HHPOpPMAIIUU | TIEIICBOM ayIUTOPHH, BEIOUpast ONITUMAIBLHYO
dbopMy NpeacTaBiICHUS U BU3yaTU3aIUH.

KoMMyHuKaTHBHBIE YHUBepPcaibHbIe yieOHbIe 1eliCTBUA:
OCYILIECTBIISITH OOIEHNE HA YPOKaxX (PU3UKH U BO BHEYPOUHOM JESITEIbHOCTH;
pacro3HaBaTh MPEANOCHUIKA KOH(UIMKTHBIX CHTyallMd M  CMAT4aTh
KOH(JIUKTBI;



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

NOHUMATh M HCIIOJIb30BATh MPEUMYILECTBA KOMAHIHON M MHIMBUAYaJIbHOU
paboTHI;

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

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

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

npeiaraTb HOBBIE IPOEKTHI, OLEHUBaTh HUAEH C MO3UIUM HOBHU3HBI,
OpPUTMHAJIBHOCTH, IPAKTUYECKON 3HAUUMOCTH;

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

PeryasiTuBHbIC YHUBEPCAJIbHbIC YUeOHbIE 1eliCTBUS
Camoopranusanus:

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

CaMOCTOSITETIbHO COCTaBJISITh IUIAH PEIICHUS PACUETHBIX UM KAaYECTBEHHBIX
3aJ1ay, TUIaH BBIMOJIHEHUS IPAKTUYECKON PabOThI C yUETOM UMEIOIIUXCS PECYPCOB,
COOCTBEHHBIX BO3MOKHOCTEW U MPEANOYTEHUH;

JIaBaTh 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 JPYAHWIMH B 0O0JaCTH
(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  [O3HABATENbHON  pedrekcud Kak  OCO3HaHUs
COBEPIIAEMBIX JEUCTBUM M MBICIUTENIBHBIX MPOLECCOB, HMX PE3YyIbTaTOB H
OCHOBaHMUI;

UCIIOJIb30BaTh MPUEMBI peIIEKCUU ISl OLIEHKU CUTYyalluH, BbIOOpa BEPHOTO
peLIeHHS;



YMETh OIIEHWBATh PUCKH W CBOCBPEMEHHO IPUHUMATH PEIICHUS IO WX
CHIDKCHHIO;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TMPH aHAINU3E pe3yIbTaTOB
NEeATEILHOCTH;

MPUHUMATh Ce0sl, IOHUMas CBOU HEJIOCTATKU U JIOCTOMHCTBA;

NpPUHUMATh MOTHBBI W apTyMEHTBI JPYTHX TIPH aHAINU3E pe3yIbTaTOB
NEeSATEeTLHOCTH;

MPU3HABATh CBOE MPaBO M MPABO APYTHX HA OIIHOKH.

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

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

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

BHYTPEHHEH MOTHBAIIMH, BKIIFOYAIOIICH CTPEMIICHHE K JIOCTIKCHHIO ILIEJIH H
yCrexy, ONTUMHU3M, WHHUIIMATHBHOCTh, YMEHHE JEHCTBOBATH HMCXOJS M3 CBOMX
BO3MOKHOCTEH;

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

COIMAJIBHBIX HABBIKOB, BKITIOUAIOIINX CIIOCOOHOCTh BBICTPANBATh OTHOIICHHSI
C IPYTUMH JIFOJIEMH, 3a00TUTHCS, TIPOSIBIIATh HHTEPEC U pa3pemiaTh KOH(IUKTHI.

INPEAMETHBIE PE3YJIBTATBI

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

JEMOHCTPUPOBATh Ha MpUMEpax pojb U MeCTO (U3UKU B (POPMUPOBAHUU
COBPEMEHHOW HAay4YyHOW KAapTUHBI MUpa, B Pa3BUTUU COBPEMEHHOW TEXHUKU U
TEXHOJIOTUH, B IPAKTUYECKON JESATEIBHOCTH JIIOIEM;

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

pacno3HaBaTh (PU3NYECKUE SIBICHUS (TIPOIECCHI) U OOBIACHITH UX Ha OCHOBE
3aKOHOB MEXAHHMKHU, MOJIEKYJIPHO-KUHETUYECKON TEOPUU CTPOECHMS BELIECTBA U



ANEKTPOAMHAMUKHU:  PABHOMEPHOE U PABHOYCKOPEHHOE  MPSMOJUHEUHOE
JBH)KCHUE, CBOOOJHOE TMAaJICHUE TeJ, JBHXKCHUE 10 OKPY>KHOCTHU, WHEPIUS,
B3auMojeicTBue Ten, nuddy3us, OPOYHOBCKOE NBIKCHHE, CTPOSHUE JKUIKOCTEH
U TBEPJIBIX TEJ, U3MEHEHHE 00BhEMA TeJl PU HarpeBaHUM (OXJIAXCHUHN ), TEIJIOBOE
paBHOBECHE, HCIApCHHE, KOHJICHCAIIMS, TUIABJICHUE, KPUCTAILIM3AIMs, KUIICHUE,
BJI&YKHOCTh BO3/lyXa, OBBIIICHUE JIaBJICHUS ra3a MpU €ro HarpeBaHUM B 3aKPbHITOM
coCylle, CBSI3b MEXKAYy IMapaMeTpaMu COCTOSIHMS rasa B  H3oMpolieccax,
AJIEKTpHU3AIUs TeJl, B3aUMOJIECHCTBHE 3aps/I0B;

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

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

ONMCBHIBaTh U3YUYEHHBIC JIIEKTPUUECKUE CBOMCTBA BEIIECTBA U DJICKTPUUECKUE
sBJICHUs (TIPOLIECChI), UCTIONB3YSl (PU3NUYECKUE BEITUUYUHBI: DJICKTPUUYCCKUM 3apsij,
AIIEKTPUUYECKOE T0JIe, HAMPSHKEHHOCTD TOJIsI, TOTEHIIMAJ, Pa3HOCTh MOTEHIUAJIOB,;
IpU ONMHWCAHWM TIPABWJIBHO TPaKTOBAaTh (PU3WYECKUI CMBICT HCIHOJIB3yEeMbIX
BEITMYMH, WX OOO3HAYCHWS] W €JIWHMIIBI, YKa3biBaTh (OPMYJIbI, CBSI3bIBAIOIINE
JTAHHYIO0 (PU3UYECKYIO BEJIMYMHY C IPYTUMU BEJIMUYNHAMU;

aHaJIU3UPOBaTh (U3UYECKHUE MPOLECCHl U SBJICHUS, UCIONb3Yys (PU3MUECKUe
3aKOHBI U MPUHIIMIBL: 3aKOH BecemupHoro tsarotenus, |, Il u Il 3akonsr HeloToHa,
3aKOH COXPAHEHUS MEXAaHMYECKOW DHHEPruM, 3aKOH COXPAHEHUS HUMITYJIbCa,
OPUHITUI CYMEPIIO3UIIMA CHJI, TIPUHITUI PABHOMPABUS WHEPIHAIBHBIX CHCTEM
OTCU€Ta, MOJICKYJIPHO-KMHETUYECKYIO TEOPHUI0 CTPOCHUS BEIIECTBA, Ta30BbIC
3aKOHBI, CBSA3b CpPeHEH KMHETUYECKOM DHEPTUU TEIUIOBOTO JIBMYKEHHUS MOJIEKYJ C
a0COJIFOTHOM TeMmmnepaTypoM, MEPBbI 3aKOH TEPMOJAMHAMUKH, 3aKOH COXPAHECHUS
AIEKTPUYECKOro 3apsifa, 3akoH KyloHa, mpw >TOM pasidyarh CJIOBECHYIO
(bOpMYIMPOBKY 3aKOHA, €T0 MAaTEMaTUYECKOE BHIPAKEHUE W YCIIOBUSA (TPaHMIIBI,
00J1aCTH) TPUMEHUMOCTH;



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

BBITIOJIHATh OKCIIEPUMEHTHI 110 HCCIIEIOBAHUIO (DU3UYECKUX SIBIICHUUA W
MPOLIECCOB C HCIIOJIb30BAaHUEM TMPSMBIX W KOCBEHHBIX HM3MEPEHUH, TpPHU ITOM
dbopmynupoBaTh MpobieMy/3amady HW TUIOTE3y Y4eOHOTO JKCIIEPUMEHTA,
coOupaTh YCTaHOBKY M3 MPEAIOKEHHOTO O0OpYyIOBaHUS, MPOBOJIUTH OIBIT H
bopMyIMpOBaTH BHIBO/IBI,

OCYUIIECTBJIATh MPSAMbIE U KOCBEHHBIE U3MEPEHUS (PU3NYECKUX BEIUYMH, TIPU
3TOM BBIOMpaTh ONTHUMAJIbHBIM CIIOCOO M3MEPEHHUs U MCIOJIb30BaThb H3BECTHBIC
METO/Ibl OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

UCCIIEIOBaTh  3aBUCUMOCTH  MEXAY  (PU3NYECKUMHU  BEIUYMHAMH  C
UCIIOJIb30BAaHUEM TIPSIMBIX H3MEPEHUM, MPU 3TOM KOHCTPYHUPOBATh YCTAaHOBKY,
(buKCUpoBaTh PE3yNbTAThl MOJTYYCHHOW 3aBUCUMOCTH (DU3UYECKUX BEJIMYHUH B
BUJIE Ta0nuIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yIbTaTaM HCCIEIOBAHNUS;

coOJro1aTh MpaBuia 0€30MacHOTO Tpyda MPU MPOBEIACHUU UCCIEAOBAHUN B
pamMKax y4eOHOTO SKCIEpUMEHTa, Y4eOHO-HCCIEeNOBATENIbCKOW U TMPOEKTHOU
JESITEIBHOCTH C HCIOJIb30BAHUEM H3MEPHUTENIbHBIX YCTPOMCTB M J1aOOPATOPHOIO
000py1I0BaHUS;

pemiaTh pacu€THble 3aJa4d C SIBHO 3aJaHHON (DUM3MYECKOW MOJEINbIO,
UCTIONB3YS (hH3UUecKre 3aKOHBI U MPUHIIMITEI, HA OCHOBE aHaJIM3a YCJIOBUSA 33/1a4U
BBIOMpATh (PU3UYECKYIO MOJEINb, BBIACHITh (PU3NUECKHE BEJIMYUHBI U (POPMYIIHI,
HEoOXOoJuMbIe JUJIsl €€ pelIeHUs, NMPOBOJUTH Pacu€Thl U OIEHUBATh PEaJIbHOCTH
MOJIy4YE€HHOT0 3HaueHus (PU3NUECKON BEINUNHBI;

pelaTh KaueCTBEHHBIC 3aJaUM: BHICTPAUBATh JJOTUYECKH HEMPOTHBOPEUHUBYIO
IIENIOYKY PACCYXJCHUU C OMOpON Ha HM3y4YCHHBIC 3aKOHBI, 3aKOHOMEPHOCTH U
(bu3UYeCKHEC IBIICHUS,

UCIIONB30BaTh  MpPH  pPEIIEHUH  y4yeOHBIX  3aJad  COBPEMEHHBIC
WHGOPMAITMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIIPETAIIUU
U TIPEICTABJICHUS YYEOHOUW U HAay4YHO-TIONMYJIIPHON MHGOPMALIMH, TOJTYYEHHON U3
Pa3IUYHBIX UCTOYHUKOB, KPUTUYECKU aHAITU3UPOBATH MOTyIaeMyto HH(POPMAIIHIO;

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

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



paboTaTh B TIpyNIl€ C BBIIOJHEHUEM pPA3JIUYHBIX COLHUAJIBHBIX POJEH,
IUTAHUPOBaTh PabOTy TPYNNbl, PalMOHAIBHO PpACHpPEeisITh OOSI3aHHOCTH U
IUIAHUPOBATH JIESITEIIBHOCTh B HECTAHJAPTHBIX CUTYyAalUsX, aJ€KBaTHO OLIEHUBATh
BKJIAJT K&KJIOTO U3 YYaCTHUKOB T'PYMIIbI B PEIICHHE pacCMaTpUBAEMOM IPOOIIEMBI.

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

JIEMOHCTPUPOBATh Ha MpPUMEpax pojib U MecTo (U3UKH B (HOPMUPOBAHUU
COBPEMEHHOW HAy4YHOW KApTHHBI MHUpPA, B Pa3BUTUU COBPEMEHHOM TEXHUKUA M
TE€XHOJIOTUW, B MPAKTUYECKOW NEITENBHOCTH JIOAEH, LEIOCTHOCTh U EIUHCTBO
bu3nYecKoi KapTUHBI MUPA;

VUYUTBHIBATh TPAHUIBI TPUMEHEHHS U3YyUYCHHBIX (U3UYECKUX MOJCICH:
TOYEYHBIN JEKTPUUECKUM 3apsl, JIyd CBETa, TOUCYHBIM UCTOYHHK CBETA, SACpPHAs
MOJIeJIb aTOMa, HYKJIOHHAas MOJENIb aTOMHOTO sipa MpH PEHIeHUH (PU3NIECKUX
3a/1ay;

pacno3HaBath (GU3UYECKHUE SBJICHUS (MPOLIECCh) U OOBICHATH UX HAa OCHOBE
3aKOHOB AJIEKTPOJMHAMUKHN U KBAHTOBOW (DM3HUKHU: IJIEKTPUUYECKAS] IPOBOJIUMOCTD,
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 pPACIpPOCTPAHEHHE CBETA, OTPaXEHHE, MPEIOMIICHUE,
uHTeppepeHus, audpakuus W MOJAIpU3alUs CBETa, JUCIEpPCUsi CBETa,
dboTtoanekTpudeckuii 3pdext (poTodrddeKT), CBETOBOE TaBICHNUES, BOSHUKHOBCHUE
JUHEWYAaTOro CHEKTpa aromMa BOJOpPOJa, €CTECTBEHHAass W HMCKYCCTBEHHas

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

AIIGKTPOMArHUTHBIC SIBICHUS (MPOLIECCHI), UCIONB3YSd (PU3NYECKUE BEITUUYUHBIL:
DIIEKTPUYECKUN 3apsl, CHJIA TOKA, DJIEKTPUYECKOE HAIPSIKEHUE, DIEKTPUUYECKOE
CONMPOTHUBJIEHUE, PA3HOCTh MOTEHIMAIOB, 3JEKTPOJBIKYIIAs Cuiia, paboTa TOKa,
WHIYKLIUS MarHUTHOTO MoJs, cuia Awmmepa, cuna JlopeHna, MHIyKTHBHOCTH
KATYIIKH, SHEPrus AJIEKTPUYECKOTO0 M MArHUTHOTO IMOJIEH, MEPHOJ M YacToTa
KoieOaHUN B KoJeOATeNTbHOM KOHTYpE, 3aps]l U cuja ToKa B Ipolecce
TFAPMOHMYECKUX DJIEKTPOMAarHUTHBIX KoJeOaHud, (OKYCHOE pacCTOsHUE U
ONTHUYECKAs] CUJIa JIMH3bI, NMPU ONUCAHUM TPABUIBHO TPAKTOBATh (PU3UYECKUMA
CMBIC]I HCIOJIb3YEMBIX BEJIMYMH, HMX OO0O3HAUeHHs M EJAUHMIIbI, YKa3bIBaTh
dbopMyIbl, CBS3BIBAIOIIME JaHHYI0 (U3UYECKYI0 BEIMYMHY C JIPYTHUMH
BEJINYNHAMM;

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



4acTOTa CBETA, SHEPTHs U UMITYJILC (POTOHA, IEPHOJI TIOypaciiaia, SHEPTHs CBsI3U
aTOMHBIX SI7IEp, TPU ONMUCAHWUU TPABUIBLHO TPAKTOBATh (HU3UYECKUH CMBICIT
UCIIOJB3YEMbIX BEIIMYUH, UX OO0O3HAYCHUS M €IUHMIIBI, YKa3bIBaTh (HDOPMYIIbI,
CBS3BIBAIOLIME JIAHHYIO (U3MYECKYI0 BEJIMYMHY C JIPYTUMH BEJIWYMHAMU,
BBIYHCIIATH 3HAUCHHE (PU3NUECKON BETUUNHBL

aHATM3UPOBATh (PU3UUYECKHUE MPOIECCHI U SBIICHUS, WUCIIONB3Ys (U3HUECKHE
3aKOHBI ¥ MPUHIUIBL 3aKOH OMa, 3aKOHBI MOCJIEI0BATENIHLHOTO U MapasieibHOTO
COEIMHEHUs MPOBOJHUKOB, 3aKOH J[xoyns—JIeHla, 3aKOH 3JIEKTPOMAarHUTHOW
WHIYKIWH, 3aKOH MPSMOJUHEWHOTO PAaCIPOCTPAHEHUSI CBETA, 3aKOHBI OTPAKECHUS
CBETa, 3aKOHBI MPEJIOMJICHUS CBETa, YpaBHEeHHE ODWHINTEHHa Mg Gororddexra,
3aKOH COXPAHEHHUsI DHEPrUH, 3aKOH COXPAHCHUS HMMITYJIbCa, 3aKOH COXPaHCHUS
AIEKTPUYECKOTO 3apsifia, 3aKOH COXPAHEHUsS MAacCOBOI0 4MCIa, MOCTyJarhl bopa,
3aKOH PaJIMOAKTUBHOTO pacmaja, Mpu 3TOM pas3iinyaTh CIOBECHYIO (OPMYIHPOBKY
3aKOHa, €ro MaTEeMaTHYEeCKOE BBIPAXKEHHWE U YCIOBUA (TpaHUIlbl, 00JIACTH)
MPUMEHUMOCTH;

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

CTPOUTh U OIKMCHIBATh H300paXEHHE, CO3/1aBAEMOE IIJIOCKUM 3€pKalioM,
TOHKOM JIMH30M;

BBITIOTHATh HOKCIEPUMEHTHI M0 MCCIIEAOBaHUI0 (DU3NUYECKUX SBJICHUU W
MPOIIECCOB C HCIOJB30BAHUEM MPSIMBIX M KOCBEHHBIX H3MEPEHUN: MpPU 3TOM
dbopmymupoBath TpobiieMy/3aady M THUIOTE3y Y4eOHOro IKCIIEPUMEHTA,
coOMpaTh YCTAaHOBKY W3 MPEIIOKEHHOTO O0O0PYIOBaHUS, MPOBOJUTH OMBIT H
(bopMyIMpOBaTh BHIBOIBI,

OCYIIECTBJISITH MPSIMbIE M KOCBEHHBIC M3MEPEHUsT (DU3NUECKUX BEJIUYUH, MPU
ATOM BBIOMpPATh ONTUMAJBHBIA CIIOCOO M3MEPEHHUS W HCIOJIb30BaTh W3BECTHHIC
METO/IbI OLICHKH MOTPEIIHOCTEN U3MEPECHUM;

HCCJIEIOBATh 3aBUCUMOCTH (U3MYECKUX BEJIMYMH C HCIOJIb30BAaHUEM
NpSIMBIX WU3MEPEHUM: MPU ITOM KOHCTPYHUPOBATH YCTaHOBKY, (DUKCHUPOBATH
pe3yJbTaThl MOJYYEHHON 3aBUCHUMOCTH (PU3UUECKUX BEJIIMYUH B BHUJE TAOJUIl U
rpaduKoOB, JIeJIaTh BBIBOJIBI IO PE3yJIbTaTaM UCCIICIOBAHMUS;

coOI01aTh MpaBmiia 0€30MacHOTO TpyJa MPU MPOBEACHUU HCCIEOBAaHUN B
paMKax ydeOHOTO OJKCIIEPUMEHTa, Yy4eOHO-HCCIIENOBATEIHCKON U TPOCKTHOU
JIEATEIIBHOCTH C HUCIIOJIb30BaHUEM HM3MEPUTEIIbHBIX YCTPOUCTB M J1aOOPATOPHOTO
000py10BaHUS;

pemarh pacu€THBIE 3a7a4d C SIBHO 3aJaHHOM (U3MYECKOW MOJENbIO,
UCIIOJNTB3YsI (PU3UYECKHE 3aKOHBI ¥ TIPUHIIMITHI, HA OCHOBE aHAJN3a YCJIOBHS 3a/1a4u
BEIOWPATh (PU3UYECKYI0 MOJECINb, BBIACHITh (PU3NMUECKHE BEIMYMHBI U (POPMYIIHI,



HEOOXOJUMBbIE ISl €€ pelleHus, MPOBOAUTHh PACUETHl U OLIEHUBATH PEATbHOCTD
MOJy4YE€HHOTO 3HaUeHUs (PU3NUECKOIN BEININHBI;

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

UCIIONB30BAaTh  MPH  pPEIIEHWH  y4yeOHBIX  3aJady  COBPEMEHHBIC
UHGOPMAIIMOHHBIE TEXHOJIOTUU ISl TIOUCKA, CTPYKTYPUPOBAHUS, HHTEPIPETALIUU
U TPEJCTaBJICHUs y4eOHOW M HAayYHO-TIOMYJISIPHOM MH(pOpMalUy, MOITYYEHHON U3
Pa3IMYHBIX UCTOYHUKOB, KPUTUYECKU aHAJIM3UPOBATh MOJIy4aeMyt0 HH(OPMaLUIO;

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

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

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

paboTaTh B Tpynme ¢ BBHIMOJHEHHEM pPAa3IMYHBIX COIUANBHBIX POJEH,
IUTAHUPOBAaTh PabOTy TPYNIbL, PANUOHAIBHO pACIPEAENsATh OOS3aHHOCTH U
IUIAHUPOBATh JI€ATEIbHOCTh B HECTAHJAPTHBIX CUTYalUsIX, aJ€KBAaTHO OLIEHUBATh
BKJIAJ] KQXKJI0TO U3 YYACTHUKOB I'PYIIIBI B PEIIEHUE PacCMaTpUBaeMON IPOOIIEMBI.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

dueKkTpoHHbIE (LM (pPOBbLIE)

Ne ni/m Konrpoabnbsie IIpakruyeckue
NMPOrpaMmblI Bcero o0pa3oBaTejbHbIE PeCypPChl
padoThI padoTsbI
Paznen 1. DU3UKA U METO/IbI HAYUYHOI'O ITO3HAHUS
1.1 ®u3rKa U METO/Ibl HAYYHOTO MMO3HAHUS 2 https://m.edsoo.ru/U9A7W1K5E
Hroro no pazgeny 2
Pa3zgen 2. MEXAHUKA
2.1 Kunemaruka 5 https://m.edso0.ru/BOC4AC7J3K
2.2 JlnHamuka 7 https://m.edso0.ru/O8D5S0P60O
2.3 3aKOHBI COXPAHECHHS B MEXAHHUKE 1 1 https://m.edsoo.ru/N7L60O5UOR
Hroro no pazneny 18
Paznen 3. MOJIEKYJISIPHASA ®U3UKA U TEPMOJIUHAMHUKA
o ) .
3.1 CHOBBL MOTCKYIHPHOTKHHETIHCUROR 9 1 https://m.edso0.ru/N5O7Q8C1J
TEeopuun
3.2 OCHOBBI TEPMOJUHAMUKHI 10 1 https://m.edsoo.ru/Y3X3B8H1R
A .
3.3 IPETATHDIC COCTOMMITE BELECTBa 5 https://m.edso0.ru/H5YOY6UON
®dazoBbIE IEPEXOBI
Hroro no pazneny 24
Paznen 4. 9JIEKTPOJINHAMUKA
4.1 DneKTpocTaTHKa 10 1 1 https://m.eds00.ru/L6V2T3W4D
IT i i ToK. T
4.2 OCTOSHIRIH SICKTPHACCIHH TOXK. 10K 12 1 1 https://m.edsoo.ru/D1POD5NOV

B pa3JIMYHEBIX Cp€aax



https://m.edsoo.ru/U9A7W1K5E
https://m.edsoo.ru/B0C4C7J3K
https://m.edsoo.ru/O8D5S0P6O
https://m.edsoo.ru/N7L6O5U0R
https://m.edsoo.ru/N5O7Q8C1J
https://m.edsoo.ru/Y3X3B8H1R
https://m.edsoo.ru/H5Y0Y6U0N
https://m.edsoo.ru/L6V2T3W4D
https://m.edsoo.ru/D1P0D5N0V

Hroro no pazgeny 22

Pe3epBHOe Bpems 2 ‘ ‘ https://m.eds00.ru/POC60O5E6S

[NPOT'PAMME 68 4

OBIIEE KOJIMYECTBO YACOB I10



https://m.edsoo.ru/P0C6O5E6S

11 KJIACC

HaumeHoBaHue pa3iesioB U TeM

KoaunuecTBO 4acoB

dueKkTpoHHbIe (LM (POBbLIE)

Ne i/ Konrposbnsie  IIpakrnyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE pecypChl
padoThI padoTsbI
Paznen 1. JIEKTPOANHAMUKA
M C)
1.1 ATHUTHOS HOJE. JNCKTPOMArHHuTHad 11 1 3 https://m.eds00.ru/L8V7X2H6F
MUHAYKIUS
Hroro no pazneny 11
Paznen 2. KOJIEBAHUSA U BOJIHBI
M
2.1 CXATITICCIIE 1 TCKTPOMArHITHEIC 9 1 https://m.eds00.ru/POCLO0X1V
KoseOaHus
M
2.2 CRAHMACCRHE H SICKIPOMATHITHRE 5 1 https://m.edsoo.ru/O8F2M8K6Y
BOJIHBI
2.3 OnTuka 10 3 https://m.edso0.ru/R5L9SONSW
Hroro no pazgeny 24

Pazzea 3. OCHOBBI CIIEIIMAJIbHONU TEOPUU OTHOCUTEJBHOCTH

OcHOBBI cIelIMANILHON Teopuun

3.1 4 1 https://m.edsoo0.ru/Q3T7Z8R1R
OTHOCHUTCIBHOCTHU
Htoro no pazneny 4
Pasznen 4. KBAHTOBAS ®U3UKA
4.1 ‘ DeMEeHTHI KBAHTOBOU ONTHKU 6 https://m.edsoo.ru/P4G8V5U4Z
4.2 Crpoenue aToma https://m.eds00.ru/X1G1M9Q3lI
4.3 ATOMHOE S1pO 5 https://m.edsoo.ru/D8Y6EST4W



https://m.edsoo.ru/L8V7X2H6F
https://m.edsoo.ru/P0C1O0X1V
https://m.edsoo.ru/O8F2M8K6Y
https://m.edsoo.ru/R5L9S0N5W
https://m.edsoo.ru/Q3T7Z8R1R
https://m.edsoo.ru/P4G8V5U4Z
https://m.edsoo.ru/X1G1M9Q3I
https://m.edsoo.ru/D8Y6E8T4W

Hroro no pazneny

15

Paznen 5. 9JIEMEHTBI ACTPOHOMUMHU U ACTPOPU3UKU

[NPOT'PAMME

5.1 ‘ DeMeHTHl aCTPOHOMUU M aCTPOPUIUKU 7 ‘ https://m.edsoo.ru/W2W3W2Y5C
Wroro no pazueny 7
Pa3znen 6. OBOBHIAIOIIEE IOBTOPEHUE

6.1 ‘ O6o0maroriee MOBTOPEHHE 4 ‘ https://m.eds00.ru/G4V7A6T4L
Hroro no pazneny 4
PesepBHOE Bpems 3 ‘ https://m.edsoo.ru/A1Y1X0T3P
OBLIEE KOJIMYECTBO YACOB I1O0 68



https://m.edsoo.ru/W2W3W2Y5C
https://m.edsoo.ru/G4V7A6T4L
https://m.edsoo.ru/A1Y1X0T3P




HOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJubHbIe

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
U3y4eHus:

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/ibHbIE PECYPCHI

®u3uka — Hayka O PUpOJE.
Hay‘-IHI)IG METOAbI ITO3HAHUA
OKPY’KaroIEro Mupa

https://m.edsoo.ru/E217J5M0Q

Pois 1 MecTo pusuku B
(hopMHUPOBaHUH COBPEMEHHOM
Hay4HOU KapTHUHBI MUDa, B
MPAKTUYECKOH IeATETEHOCTH
Ioaen

https://m.edsoo0.ru/M9G2U7G3Y

MexaHndecKkoe ABMKEHIE.
OTHOCHUTENBLHOCTh MEXAHUYECKOTO
nekenusd. [lepemenienue,
CKOpPOCTb, YCKOPEHHE

PaBHOMEpHOE IPAMOJIMHEWHOE
JBUKEHUE

PaBHOyCKOpEeHHOE
MIPSAAMOJIMHENHOE IBUKECHHE

https://m.edsoo.ru/P6K2M1J8Y

https://m.edsoo.ru/T1K7L3W6W

https://m.edso0.ru/P1K4R5T8E

CBoOoaHoe majieHne. Y CKopeHue
CcBOOOIHOTO ITaECHNA

KpuBonuHeliHOE 1BUXKEHHE.
JIBrKeHne MaTepruanbHOU TOUKH
10 OKPYKHOCTH

HpI/IHI_[I/Il'I OTHOCHUTCIBbHOCTH

https://m.edsoo.ru/D8Y0Q3J8C

https://m.edso0.ru/L200X7X5R

https://m.edsoo.ru/E2T5A6R2R



https://m.edsoo.ru/E2I7J5M0Q
https://m.edsoo.ru/M9G2U7G3Y
https://m.edsoo.ru/P6K2M1J8Y
https://m.edsoo.ru/T1K7L3W6W
https://m.edsoo.ru/P1K4R5T8E
https://m.edsoo.ru/D8Y0Q3J8C
https://m.edsoo.ru/L2O0X7X5R
https://m.edsoo.ru/E2T5A6R2R

lNanmnes. MaepuuanbsHble
cuctembl otcuera. [lepBriil 3aKoH
Hrrotona

Macca tena. Cuia. [lpunnun
CyHepno3uLuu cui. Bropoii 3akoH
HeroTona s MaTepuaibHON
TOYKHU

https://m.eds00.ru/C6Y314T90

10

11

12

Tpernii 3akoH HproTOHa 1151
MaTepUalbHbIX TOUYEK
3aKOH BCEMUPHOTO TATOTEHUS.

Cuna tspxectu. [lepBas
KOCMHUYecKasi CKOPOCTb

Cuna ynpyroctu. 3akoH ['yka. Bec
Tena

https://m.edsoo.ru/F3L2E1N8O

https://m.edsoo.ru/Y7V6A910U

https://m.eds00.ru/S107Y 6740

13

Cuna tpenus. Koapdumument
TpeHus. Cuiia COpOTUBIIEHUS TIPU
JBUKEHHUH TeJa B KUAKOCTU WIH
rase

https://m.eds00.ru/0O713Z705R

14

[TocTymarenbHOE U BpamareabHOe
JBIKEHUE a0COIIOTHO TBEPIOTO
Teaa. MomenT cuiibl. [1nedo cusbl.
YcnoBus paBHOBECUs TBEPIAOTO
Tena

https://m.edsoo.ru/F7P3NOX1K

15

NMnynsc MmaTepuaibHON TOYKH,
CUCTEMBI MaTEPHUAIIbHBIX TOYEK.
Nmnynbe cuibl. 3akoH
COXpaHEHUs NMITYJIbCa.
PeakTuBHOE ABUXKEHUE

https://m.edsoo.ru/H5D7TOB4E



https://m.edsoo.ru/C6Y3I4T9O
https://m.edsoo.ru/F3L2E1N8O
https://m.edsoo.ru/Y7V6A9I0U
https://m.edsoo.ru/S1O7Y6Z4Q
https://m.edsoo.ru/O7I3Z7O5R
https://m.edsoo.ru/F7P3N0X1K
https://m.edsoo.ru/H5D7T0B4E

16

17

18

19

20

21

PaGoTa 1 MOIITHOCTH CHIIBIL.
Kunernueckas sHeprus
MaTepHalbHON Toukd. Teopema 06
M3MCHEHUH KHHETHYECKOM
SHEPIUU

IToTrenumanpHas SHEPTHUsL.
[ToTeHumanpHas 3HEPIrus ynpyro
ne(popMHUPOBaHHON NPY/KUHBI.
IloTeHunanpHas 3Heprus rtena
BOJIN3M OBEPXHOCTH 3eMIIU

[TorenumanpHbIe U
HEMOTeHUUaIbHbIe CHIIbI. CBSI3b
paboThl HEMOTEHUUATBHBIX CUJI C
M3MEHEHUEM MEXaHUYECKOU
SHEPTUH CUCTEMBI Tel. 3aKOH
COXpPAHEHUS MEXAHUYECKOM
SHEpPruu

JlaGopatopHnas pabora
«HccnenoBanue cB3u pabOThI
CHJIBI C U3MEHEHUEM
MEXaHUYECKOM YHEPTHH Tella Ha
IpUMEpPE PACTSHKEHUST PE3HHOBOTO
KTyTay

KonrtponsHas pabora no Teme
«Kunemaruka. J[unamuka.
3aKOHbBI COXPAHEHUSI B MEXAHUKE)

OcCHOBHBIE TIOJIOKEHUS
MOJIEKYJISIPHO-KUHETHYECKON
TE€OpUU. bpOyHOBCKOE ABMKEHHUE.

https://m.edsoo.ru/P1V3K5W1P

https://m.edsoo.ru/\W8AT7F7M5D

https://m.edso00.ru/Z607T1Y0OW

https://m.edsoo.ru/USK5R2F8U

https://m.edsoo.ru/T7K9U6POU

https://m.edsoo.ru/W9Y8G6N2B



https://m.edsoo.ru/P1V3K5W1P
https://m.edsoo.ru/W8A7F7M5D
https://m.edsoo.ru/Z6O7T1Y0W
https://m.edsoo.ru/U8K5R2F8U
https://m.edsoo.ru/T7K9U6P0U
https://m.edsoo.ru/W9Y8G6N2B

Huddy3us

22

23

24

XapakTtep JBUXKEHUA U
B3aMOJCUCTBUS YACTHI]
BelecTsa. Mozenu cTpoeHus
ra3oB, JKMJIKOCTEW U TBEPIBIX TEI
Macca mosnekyn. KonnyectBo
BemiecTBa. [locrosaHnas ABoraapo
TenoBoe paBHOBECHE.

Temmeparypa u €€ u3sMepeHue.
[lIxana remneparyp Llenscus

https://m.edsoo.ru/B9Z2W7H6V

https://m.edsoo.ru/X6P9D004R

https://m.edsoo.ru/S9H7NOC9G

25

WUneanpuerii raz 8 MKT.
OcHoBHoe ypaBHeHne MKT

https://m.edsoo.ru/P8Z7G8W1B

26

AOcomtoTHas TemrepaTypa Kak
Mepa CPEIHEN KHHETUYECKOM
OHCPIUH ABWIKCHUS MOJICKYIJI.
YpaBHenue Menpeneena-
Knaneiipona

https://m.edsoo.ru/T1D8S610W

27

28

3axon JlanpToHa. ['a30BbIE 3aKOHBI

JlaboparopHnast pabota
«HccnenoBanue 3aBUCUMOCTH
MeXy apaMeTpaMu COCTOSHUS
pa3peKeHHOTO Ta3a

https://m.edsoo.ru/02B9U2D3K

https://m.edsoo.ru/12K2B2K9B

29

N3onpoueccs! B U1€aIbHOM Ira3e U
uX rpauueckoe MpeacTaBIeHIe

https://m.edsoo.ru/K6VV3N5R4H

30

BnyTtpenHss sneprus
TEPMOJINHAMHYECKOW CUCTEMBI U
CHOCOOBI €€ U3MEHEHHS.
KonuuecTBo TemnoTsr u padora.

https://m.edsoo.ru/V7F1C7N4Z



https://m.edsoo.ru/B9Z2W7H6V
https://m.edsoo.ru/X6P9D0O4R
https://m.edsoo.ru/S9H7N0C9G
https://m.edsoo.ru/P8Z7G8W1B
https://m.edsoo.ru/T1D8S6I0W
https://m.edsoo.ru/O2B9U2D3K
https://m.edsoo.ru/I2K2B2K9B
https://m.edsoo.ru/K6V3N5R4H
https://m.edsoo.ru/V7F1C7N4Z

Buyrtpennss sHeprus
OJIHOAaTOMHOT'0 HJICAJIBHOTO Ta3a

31

32

33

Bupael rerionepenaun

VnenrHas TEMIOEMKOCTh
BelecTBa. KonnuecTBO TEMIOTHI
IIpH Terutonepeaade. AauadaTHbIN
poI1iecc

[TepBbIit 3aKOH TEPMOJMHAMHUKH U
€ro IMpUMEHEHHE K H30TpoIieccaM

https://m.edsoo.ru/X3N2U0B8H

https://m.edsoo.ru/B6M9Z6E6Z

https://m.edsoo.ru/C2W0B8N9B

34

HeoOpaTumocTs nporeccoB B
npupoze. Bropoii 3akoH
TCPMOAUHAMUKN

https://m.edsoo.ru/Y2I19P2D8R

35

36

[Tpunmun nevicrBus u KI1/]
TEIIOBOM MAIlIMHEI

[uxn Kapno u ero KIIJI

https://m.edsoo.ru/M5V2V8Q3K

https://m.edsoo.ru/POB5H2R70

37

38

39

DKOJIOru4ecKue MpooIeMbl
TETUIOOHEPTETHKHI

Oo6o0maromuit ypox
«MonexynspHas ¢pusuka. OCHOBBI
TEPMOANMHAMUKHN

KonrtponbHas pabora no Teme

«MonexynspHas ¢puzuka. OCHOBBI
TEPMOUHAMUKI

https://m.edsoo.ru/M9L9K2T2D

https://m.edsoo.ru/J3POM3M8U

https://m.edso0.ru/T5D8B2H8P

40

[TapooGpa3zoBanue u
KoHAeHcanus. Mcnapenue u
KHIICHHE

https://m.edsoo.ru/L6P7V0OV5K

41

AOCOITIOTHASA M OTHOCUTEIHLHAS
BIIQYKHOCTH BO3/yXa.

https://m.eds00.ru/0O0Z1Y4T7V



https://m.edsoo.ru/X3N2U0B8H
https://m.edsoo.ru/B6M9Z6E6Z
https://m.edsoo.ru/C2W0B8N9B
https://m.edsoo.ru/Y2I9P2D8R
https://m.edsoo.ru/M5V2V8Q3K
https://m.edsoo.ru/P0B5H2R7O
https://m.edsoo.ru/M9L9K2T2D
https://m.edsoo.ru/J3P0M3M8U
https://m.edsoo.ru/T5D8B2H8P
https://m.edsoo.ru/L6P7V0V5K
https://m.edsoo.ru/O0Z1Y4T7V

Hacpimennsiii map

42

Teépnoe Teno. Kpucramimyeckue
1 amop¢HbIe Tena. AHU30TPOIHUS
CBOWCTB KpHUCTAILIOB. JKuakue
kpuctayabsl. CoBpeMEHHbIE
MaTepuaibl

https://m.edsoo.ru/Y110X402N

43

44

[InaBneHue U KpuCTaAIU3AIHA.
VY eapHas TEIIOTA INIABICHUS.
CyOmumarust

ypaBHeHI/IC TEII0BOro OajaHca

https://m.edsoo.ru/I12D111B7Z

https://m.edsoo.ru/Z1E3H5NIR

45

DnekTpu3anus Tel.
Dnektpuueckuii 3apsia. [[Ba Buna
JIEKTPHUYECKUX 3apsIJIOB

https://m.edso00.ru/F605VAGT7T

46

HpOBOI{HI/IKI/I, JUDJICKTPUKU U
MOJTYITPOBOJIHUKH. 3aKOH
COXPAHEHHUS IEKTPUYECKOTO
3apsna

https://m.edsoo.ru/Y3C60902E

47

48

49

B3aunmopeiicTBue 3apsa10B. 3aK0H
Kynona. Toueunsrit
AIEKTPUUECKUI 3apsi]T

Hanpsk€HHOCTB 3JIEKTPUYECKOTO
noss. [IpuHIun cynepno3unuu
AJIEKTPUYECKUX MoJer. JInnnn
HANPSKEHHOCTH

PaGota cui aIeKTpoCcTaTuuecKoro
noid. [lorenuuman. Pa3zHocTtb
HOTEHINATIOB

https://m.edsoo.ru/C7L3D2A3E

https://m.edsoo.ru/L6H5X6VOF

https://m.edsoo.ru/Y3S7V905E

50

HpOBO}IHI/IKI/I 1 TUDJICKTPHUKU B

https://m.edsoo.ru/\V6B9B9C2F



https://m.edsoo.ru/Y1I0X4O2N
https://m.edsoo.ru/I2D1I1B7Z
https://m.edsoo.ru/Z1E3H5N9R
https://m.edsoo.ru/F6O5V4G7T
https://m.edsoo.ru/Y3C6O9O2E
https://m.edsoo.ru/C7L3D2A3E
https://m.edsoo.ru/L6H5X6V0F
https://m.edsoo.ru/Y3S7V9O5E
https://m.edsoo.ru/V6B9B9C2F

ANEKTPOCTATUYECKOM II0JIE.
JusnekTpudeckas
MIPOHHUIIAEMOCTh

o1

52

53

OnexrpoémkocTs. Konnencarop

DNeKTPOEMKOCTH MIIOCKOTO
KOHJICHCAaTOpa. DHeprus
3apsHKEHHOT0 KOHAEHCATOpa

JlaGoparopHnas pabora
"M3mepeHue aIeKTpOEMKOCTH
KoHzAeHcaropa"

https://m.edso00.ru/T954S0D9Z

https://m.edsoo.ru/U1P2A6M4T

https://m.edsoo.ru/USA5V5TON

54

[TpuniMn nercTBus u
pPUMEHEHHE KOHJIEHCATOPOB,
KOIIMPOBAJILHOI'O alapara,
CTpYHHOTO IPUHTEPA.
DneKkTpocTaTHUecKas 3aluTa.
3a3eMIIeHHE HIIEKTPOIPHUOOPOB

https://m.edso00.ru/Q4G7F3C8X

55

56

57

DNeKTpUUECKU TOK, YCIIOBUS €r0
cyuectBoBanus. [locTosHHBIM
Tok. Cuna Toka. Hanpsixenue.
Conporusnenue. 3akon Oma it
ydacTka 1enu

ITocnemoBarenpHOE,
napaiesibHOe, CMEIIaHHOE
COEZIMHEHUE NPOBOIHUKOB.
JlaGopatopnas pabora «3yuenue
CMEIIaHHOTO COEeIMHEHHUS
PE3UCTOPOB»

PaGora u MOIIIHOCTb
QJICKTPHUYICCKOI'O TOKA. 3aKkoH

0.5

https://m.edso0.ru/R1D0X4D2D

https://m.edsoo.ru/E6M2W7W7S

https://m.edsoo.ru/FOP117R3B



https://m.edsoo.ru/T9S4S0D9Z
https://m.edsoo.ru/U1P2A6M4T
https://m.edsoo.ru/U8A5V5T0N
https://m.edsoo.ru/Q4G7F3C8X
https://m.edsoo.ru/R1D0X4D2D
https://m.edsoo.ru/E6M2W7W7S
https://m.edsoo.ru/F0P1I7R3B

[xoynsa-Jlenna

58

3axoH Oma 111 HOJIHOM
(3aMKHYTOM) 3JIEKTPUUECKOM
uenu. KopoTtkoe 3ambIKaHUE.
Jlaboparopnas pabota
«H3mepenne D/1C ucrtounuka
TOKa ¥ €ro BHYTPEHHETO
COIPOTHUBIICHUS»

0.5

https://m.edsoo.ru/ASWI9HOE7R

59

Pesepsnblii ypok. KonTponsHas

pabota 1mo Teme

n "
DnexrpoauHamuka' /

Bcepoccuiickas npoepouHas

paborta

https://m.eds00.ru/COP3IM7K1P

60

Oo6o06maromuii ypox
«QNEKTPOANHAMUKAY /
Bcepocculickas npoBepodHas
pabota

https://m.edso0.ru/C110M2I3L

61

DneKTpOHHAas IPOBOJINMOCTD
TBEPJIBIX METAIIIOB. 3aBUCUMOCTD
COIIPOTHBIICHUS] METAJIJIOB OT
TEMIIEPATYPHI.
CBepXIpoBOIUMOCTh

https://m.edsoo.ru/H7X1W5B7N

62

63

DNeKTpUUECKUN TOK B BaKyyMe.
CBoiicTBa 3JIEKTPOHHBIX TyYKOB

[TonynpoBoAHUKH, UX
COOCTBEHHAs M PUMECHAs
npoBoauMocTh. CBoiicTBa p—N-
nepexona. [lonynpoBogHUKOBEIE
prOOpbI

https://m.edsoo.ru/M7X2N2F9U

https://m.edso0.ru/N7T4N7L6C



https://m.edsoo.ru/A3W9H0E7R
https://m.edsoo.ru/C0P3M7K1P
https://m.edsoo.ru/C1I0M2I3L
https://m.edsoo.ru/H7X1W5B7N
https://m.edsoo.ru/M7X2N2F9U
https://m.edsoo.ru/N7T4N7L6C

64

DNEeKTPUYECKUM TOK B pacTBOpax
Y paciuiaBax 3JeKTPOJIUTOB.
DIEeKTPOIMTHYECKAS
JUCCOITHAITUS. DIIEKTPOJIU3

https://m.edso0.ru/Z4G7R716D

65

DNEeKTPUYECKHUM TOK B razax.
CaMoCTOSTEILHBIN U
HECaMOCTOSITEIbHBIA pa3ps/l.
Momnnawus. I1na3zma

https://m.edsoo.ru/Z8P8F7F4P

66

DneKkTpudecKue mpudopsl U
YCTPOMCTBA M X MPAKTUYECKOE
npuMmeHenue. [IpaBuiia TeXHUKH
0€e30MacHOCTH

https://m.edsoo.ru/N9H2I3R1S

67

Kontponbnas paboTa no teme
«Qnekrpocraruka. [locTossHHbBIN
3NeKTpudecKuii ToK. Toku B
Pa3IMYHBIX Cpeax»

https://m.edso0.ru/Q3H4L9K6L

68

PesepBHbIit ypok. O600maromuii
ypok o reMaM 10 knacca

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/C3X1NON1U



https://m.edsoo.ru/Z4G7R7I6D
https://m.edsoo.ru/Z8P8F7F4P
https://m.edsoo.ru/N9H2I3R1S
https://m.edsoo.ru/Q3H4L9K6L
https://m.edsoo.ru/C3X1N0N1U

11 KJIACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KoHnTpoJubHbie

Bcero
padoThI

IIpakTHYeckue
padoTshI

JlaTa
H3y4eHust

JIeKTPOHHBbIE U(PPOBHIE
o0pa3oBaTe/bHbIE Pecypchl

ITocTossHHBIC MATHUTHI M X
B3aHUMOJIeHCTBHUE. MarautTHoe
nosie. BekTop MarHuTHOM
WHAYKIUU. JIMHUY MarHUTHOM
WHIYKIUN

https://m.edsoo.ru/HOU4E7X4E

MarauTHO€E 1oJIe MPOBOJIHHUKA C
TokoM. OmnbIT DpcTeaa.
B3anmopeiicTBre NpOBOJHUKOB C
TOKOM

https://m.edsoo.ru/V1Z3R3J2]

Jlaboparopuas padota «3yueHue
MAaramMTHOI'O IIOJIA KaTyHIKHU C
TOKOMY

JleficTBE MarHUTHOT'O MOJIS Ha
MPOBOJIHUK C TOKOM. Cuiia
Awmmiepa. JlaboparopHas pabora
«HWccnenoBanue ASUCTBHUSI
MMOCTOSTHHOTO MarHuTa Ha pamMKy C
TOKOM)

JleficTBe MarHUTHOT'O MOJIS Ha

JBHKYITYIOCS 3apsKESHHYIO
gactuity. Cwia Jlopenma. Pabota
cunel JlopeHna

3J'ICKTpOMaFHI/ITHa$I WHIOAYKIOUS.

https://m.edsoo.ru/H8C7R2H5W

https://m.edsoo.ru/EOL0J1L8U

https://m.edsoo.ru/T5H1A1A7M

https://m.eds00.ru/T1T5A0D9N



https://m.edsoo.ru/H0U4E7X4E
https://m.edsoo.ru/V1Z3R3J2J
https://m.edsoo.ru/H8C7R2H5W
https://m.edsoo.ru/E0L0J1L8U
https://m.edsoo.ru/T5H1A1A7M
https://m.edsoo.ru/T1T5A0D9N

IToTOoK BEKTOpa MarHUTHOM
150301090070, 1 (OR713914%9117178
3aKOH 3JIEKTPOMarHuTHOM
unaykiuu dapanes

Jlaboparopnas pabota
«HccnenoBanue SBiacHUA
AJIEKTPOMArHUTHON MHYKIIUN))

https://m.edsoo.ru/11M7Q5N2H

NunykTuBHOCTS. SIBIEHUE
camounaykiuu. 3J1C
CaMOUHIYKIMH. DHEPIrust
MarHUTHOTO TIOJIS KaTYIIKH C
TOKOM. DJIEKTPOMAarHuTHOE I0Je

https://m.edsoo.ru/L8W511J1Y

TexHu4eckue ycTpoucTBa U UX
IIPUMEHEHHUE: ITIOCTOSTHHBIE
MarHuThbl, 3JIEKTPOMArHuThl,
9JIEKTPOJIBUTATEIb, YCKOPUTEIN
3JIEMEHTApHBIX YACTHII,
MHIYKIMOHHAs [1eYb

https://m.edsoo.ru/U2F2B202R

10

O6o0maromuii ypok «MarautHoe
rosie. DJIeKTPOMarHuTHas
HUHIAYKOUS

https://m.edsoo.ru/10B0D4U1D

11

12

KonTponbhas padbota no teme
«MarHuTtHOE 1oJte.
BHGKTPOMaFHI/ITHaSI UHAYKOUS»

CB00o/1HBIE MEXaHUYECKUE
Kosebanus. ['apMoHnUeckue
KoseOaHus. YpaBHEHUE
TapMOHHUYECKHUX KOJIeOaHUH.
[IpeBpatienue sHepruu

https://m.edsoo.ru/Q9H5NIOV6T

https://m.edso0.ru/N2A1A5T60



https://m.edsoo.ru/I1M7Q5N2H
https://m.edsoo.ru/L8W5I1J1Y
https://m.edsoo.ru/U2F2B2O2R
https://m.edsoo.ru/I0B0D4U1D
https://m.edsoo.ru/Q9H5N9V6T
https://m.edsoo.ru/N2A1A5T6O

13

14

15

16

17

18

Jlaboparopuas pabota
«MccnenoBanue 3aBUCHMOCTH

neprojia MajbIxX KosueGaHuil rpysa

Ha HUTH OT JIJTMHBI HUTH U MaccChl
rpy3a»

KonebarenbHblil KOHTYD.
CBoOOAHBIC PJIEKTPOMArHUTHBIC
KoJIeOaHMs B HACATBEHOM
KoJe0aTeIbHOM KOHTYpE.
AHanorust Mexuy
MEXAHNYECKUMH U
AIEKTPOMATrHUTHBIMH
KOJICOaHHSIMU

®opmyna Tomcona. 3akoH
COXPAHEHHUS YHEPTUU B
ujealbHOM KoJieOaTeIbHOM
KOHTYype

IIpencraBienue o 3aTyxarommx
KosebaHusAX. BoIHyX1eHHbIE
MeXaHU4ecKue KojJeOaHusl.
Pesonanc. BeinyxaeHHbIE
OJICKTPOMArHMTHBIC KoJie0anus

IlepeMeHHBIN TOK.
CuHyconganbHbIi IepeMEHHBIN
TOK. MOIIHOCTB IIEPEMEHHOTO
TOKa. AMIUIUTYTHOE U
JEWCTBYIOIIEE 3HAYEHNUE CHUIIBI
TOKA U HANIPSKEHUS

Tpancdopmarop. [IponsBozactso,

https://m.edso0.ru/K107Y3K9U

https://m.edsoo.ru/V0J3T1W9H

https://m.edsoo.ru/H1V3C8N5E

https://m.edsoo.ru/F1Z4T1Z8V

https://m.edso0.ru/C215V5L6F

https://m.edso0.ru/P8T9P3F5I



https://m.edsoo.ru/K1O7Y3K9U
https://m.edsoo.ru/V0J3T1W9H
https://m.edsoo.ru/H1V3C8N5E
https://m.edsoo.ru/F1Z4T1Z8V
https://m.edsoo.ru/C2I5V5L6F
https://m.edsoo.ru/P8T9P3F5I

nepeaaya u norpedieHue
ANEKTPUIECKON SHEPTUH

19

Y CTpOUCTBO U IPAKTUYECKOE
IIPUMEHEHHE JIEKTPUIECKOTO
3BOHKA, T€HEPATOPA IIEPEMEHHOIO
TOKa, JIMTHUM 3JIEKTpoIiepesay

https://m.edsoo.ru/J3L8B2K1M

20

DKOJIOTHYECKUE PUCKU TIPU
IIPOU3BOJICTBE AIEKTPOIHEPIUH.
Kynbrypa ncnosnp3zoBanus
3JIEKTPOSHEPTUHU B OBCEIHEBHOMN
KU3HU

https://m.edsoo.ru/Z8K8O3H5K

21

MexaHuueckre BOJIHBI, YCIOBUS
pacnpoctpanenus. [lepuon.
CkopocTb pacnipoCTpaHEHHS U
JuiiHa BOJIHBL. [lonepeynsie n
IIPOJIOJIbHBIE BOJIHBI

https://m.edso00.ru/Q1U3Z7T0S

22

23

24

3Byk. CKOpOCTb 3BYKa.
I'poMkocTh 3ByKa. BeicoTa TOHA.
TemOp 3ByKa
ONEKTPOMAarHUTHBIE BOJIHBI, UX
cBONCTBa U cKOpocTh. [IIkana
ANEKTPOMAarHUTHBIX BOJIH

HpI/IHI_[I/IHBI paanoCBA3U U
TeaeBuaeHus. Pa3putue CpcACTB
cBs3U. Paguosnokainus

https://m.edsoo.ru/E3S3D6L6J

https://m.edso0.ru/S3VOL6F1G

https://m.edso0.ru/06J1L7Z8Z

25

Kontponbras padota «Konebanus
Y BOJTHBI»

https://m.edso0.ru/B5W7Z74K9G

26

[IpssMonuneiHOe

https://m.edsoo.ru/Z7W5T8A7B



https://m.edsoo.ru/J3L8B2K1M
https://m.edsoo.ru/Z8K8O3H5K
https://m.edsoo.ru/Q1U3Z7T0S
https://m.edsoo.ru/E3S3D6L6J
https://m.edsoo.ru/S3V0L6F1G
https://m.edsoo.ru/O6J1L7Z8Z
https://m.edsoo.ru/B5W7Z4K9G
https://m.edsoo.ru/Z7W5T8A7B

pacnpocTpaHEHHE CBETa B
oaHOpoaHOM cpene. ToueuHbli
HMCTOYHHMK cBeTa. JIyd cBeTa

27

OTtpakenue cBeTa. 3aKOHbI
oTpaxkeHus ceera. [loctpoeHue
n300pakeHM B TUIOCKOM 3epKaiie

https://m.edso0.ru/VV5F9T1B2S

28

29

30

31

[Ipenomnenue ceta. [loaHoe
BHYTpPEHHEE OTPa’KEHUE.
[IpenenbHbIi yro MoaHOro
BHYTPEHHEI0 OTPaKEHUS

JlaGoparopHnas pabota
«M3mepeHune nokasarens
MIPETIOMIICHUS CTEKIIa

JInnzel. [locTpoenue
n3o0paxenuii B muuze. Gopmyna
TOHKOH JIMH3EI. Y BEIMUCHHUE
JIMH3EI

JlaGopatopHnas pabora
«HccnenoBaHue cBOMCTB
M300paXeHUI B TUH3AX»

https://m.edsoo.ru/R7B9T30Q3U

https://m.edsoo.ru/A4M9R4A8Y

https://m.edsoo.ru/F7Y9J1Q0T

https://m.edsoo.ru/B2L40Q4U8J

32

Hucnepcus cera. CoxxHBIN
cocrtaB Oemnoro ceera. [[Ber.
JlaGopatopHnas pabora
«HabmoeHne nucnepcun cBeTa

https://m.edsoo.ru/X4W6F1E4N

33

WnTepdepennus crerta.
Judpakius certa.
JudpakimonHas pemeTka

https://m.edso0.ru/R1C4V3B0OE

34

HOHepe‘{HOCTB CBCTOBBIX BOJIH.

https://m.edso0.ru/S20Q5G8P1U



https://m.edsoo.ru/V5F9T1B2S
https://m.edsoo.ru/R7B9T3Q3U
https://m.edsoo.ru/A4M9R4A8Y
https://m.edsoo.ru/F7Y9J1Q0T
https://m.edsoo.ru/B2L4Q4U8J
https://m.edsoo.ru/X4W6F1E4N
https://m.edsoo.ru/R1C4V3B0E
https://m.edsoo.ru/S2Q5G8P1U

[Tonsapusanus ceera

35

36

37

OnTuueckue mpuOOpsI U
YCTPOMCTBA U YCIIOBUS UX
0€301acHOTO MPUMEHEHUS

['panuIpl TPUMEHUMOCTH
KJIACCMYECKON MEXaHHUKH.
[ToctynaTel cennaibHON TEOPUHN
OTHOCUTEILHOCTH

OTHOCHUTEILHOCTD

OIHOBPCMCHHOCTH. 3aMe,Z[JIeHI/Ie
BpPEMCHHU U COKPAIICHUC JJIMHbI

https://m.edso0.ru/Q1Q1L0B4N

https://m.edsoo.ru/C7L8VOE2H

https://m.edsoo.ru/W8ROE3X8Y

38

DHeprus u UMITYJbC
pENATUBUCTCKOMN YacTulibl. CBs3b
MAacChl C DHEPTHel U UMITYIHCOM.
DHeprus NoKos

https://m.edsoo.ru/V3K7A4N5I

39

Kontponbnas padota «Onrtuka.
OcHOBBI cIelIMANILHON Teopuun
OTHOCHUTEJIBHOCTI

https://m.edsoo.ru/N2A2H6D3B

40

41

42

®otonsl. opmyna [1naHka.
DHeprus U UMMyibc GpoToHa

OTKpBITHE U UCCIICIOBAHUE
dotorddekra. OnbiTer A. T
CroneroBa

3akoHsl hoTodPdexTa.
VYpaBHeHue DitHmITeHA 7151
dororddekra. «Kpachas
rpanuna» Gotorddexra

https://m.edsoo.ru/L3FOP3L4T

https://m.edsoo.ru/C9A5T90Q2D

https://m.edso0.ru/G7K0G7WOP

43

JlaBrenne cBera. Onbitel I1. H.

https://m.edso0.ru/P3W4S6727



https://m.edsoo.ru/Q1Q1L0B4N
https://m.edsoo.ru/C7L8V0E2H
https://m.edsoo.ru/W8R0E3X8Y
https://m.edsoo.ru/V3K7A4N5I
https://m.edsoo.ru/N2A2H6D3B
https://m.edsoo.ru/L3F0P3L4T
https://m.edsoo.ru/C9A5T9Q2D
https://m.edsoo.ru/G7K0G7W0P
https://m.edsoo.ru/P3W4S6Z2Z

JlebeneBa. Xumudeckoe JIEUCTBUE
CBETa

44

TexHudeckue ycTpoucTBa u
MPAKTUYECKOE TIPUMCHEHUE:
(dhoTorIeMeHT, POTOIATUHK,
COJTHEYHas OaTapesi, CBETOIUOT

https://m.edso0.ru/J5SOD8E3E

45

46

47

Permrenue 3agad mo reme
<<3JI€M€HTI>I KBaHTOBOﬁ OIITUKHN»

Monenb atoma Tomcona. OmBITEL
Pezepdopaa o paccesauio o-
yactuil. [1anerapHas Moenb
aroma

[Tocrynater bopa

https://m.edsoo.ru/M7V6N4H1X

https://m.edsoo.ru/Y8U3F212Z

https://m.edsoo.ru/V7D8E5G6V

48

N3nydenue u norjiomeHue
(OTOHOB TpH TIEpexo/Ie aTOMa C
OJIHOTO YPOBHS SHEPTUU Ha
npyroi. Buasl ciekTpoB

https://m.edsoo.ru/M6X202M5Q

49

BosiHOBBIE CBOMCTBA YaCTHLL.
Bounsl ne bpoiis.
KopnyckyinsipHO-BOITHOBOM
nyanu3Mm. CIIOHTaHHOE U
BBIHY)KJICHHOE U3JTyYCHHE

https://m.edsoo.ru/K8E8H2V2F

50

51

OTKpbITHE PAOAKTUBHOCTH.
OmnsiTel Pesepdopaa no
OIIPEETICHUIO COCTaBa
PaaOAKTUBHOI'O U3TTYYCHUA

CgoiicTBa anb(da-, 6era-, ramma-
u3ny4deHus. Bnusiaue

https://m.eds00.ru/A9190Q7Y0ON

https://m.eds00.ru/T1X9A4Y1G



https://m.edsoo.ru/J5S0D8E3E
https://m.edsoo.ru/M7V6N4H1X
https://m.edsoo.ru/Y8U3F2I2Z
https://m.edsoo.ru/V7D8E5G6V
https://m.edsoo.ru/M6X2Q2M5Q
https://m.edsoo.ru/K8E8H2V2F
https://m.edsoo.ru/A9I9Q7Y0N
https://m.edsoo.ru/T1X9A4Y1G

PaaOaKTUBHOCTH HA KUBBIC
OpraHU3Mbl

52

OTKpbITHE IPOTOHA U HEUTPOHA.
N3orombl. Anbda-pacma.
DNEKTPOHHBIA U NO3UTPOHHBIN
Oera-pacnaj. ['aMma-u3nyuenue

https://m.edsoo.ru/F5C1P8E3F

53

DOHeprusi CBA3U HYKJIOHOB B sIJIpe.
Snepubie peakuuu. S nepHbiin
peaktop. [Ipobiiemsl,
MEePCIEKTUBBI, IKOJIOTUUECKUE
ACIEKTHI SIAEPHOU SHEPTETUKHU

https://m.edsoo.ru/L2G5V9D9L

54

DneMeHTapHbIEC YaCTULIBI.
OTkpbITHE TO3UTPOHA. MeETObI
HAOJIOACHNUS M PETUCTPALIH
a1eMeHTapHbIX YacTull. Kpyribii
cros «®yHaMEeHTaIbHbIE
B3auMozelcTeusa. EAMHCTBO
¢bu3n4ecKoil KapTHHBI MUPa»

https://m.edsoo.ru/X6R3T3S3S

55

56

OTanel PasBUTHA aCTPOHOMHHU.
[IpukiagHoe u
MHPOBO33PEHYECKOE 3HAUCHUE
actpoHomuHd. Bun 3B€31HOTO
HebOa. Co3Be3aus, ipKue 3BE3/IbI,

IJIaHCThI, UX BUAUMOC IBUKCHUC.

ConHeyHas cucTemMa

Counnne. CoHeunast akTUBHOCTD.
Ucrounuk snepruu CosHua u
3BE3]

https://m.edsoo.ru/O301U3H1P

https://m.edso0.ru/X7M8H10Q9Y
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3BE31BI, KX OCHOBHBIE

https://m.edsoo.ru/C2L2C9A0V



https://m.edsoo.ru/F5C1P8E3F
https://m.edsoo.ru/L2G5V9D9L
https://m.edsoo.ru/X6R3T3S3S
https://m.edsoo.ru/O3O1U3H1P
https://m.edsoo.ru/X7M8H1Q9Y
https://m.edsoo.ru/C2L2C9A0V
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59

60

XapaKTEePUCTUKU. 3BE3/IbI TTITABHOM
[1OCJIEI0BATEIbHOCTH.
BuyTtpenHnee cTpoeHue 3BE3 1.
CoBpeMeHHBIE IPEICTABICHUS O
MIPOUCXOXKJACHUH U 3BOJIIOLINH
ConHua u 3B€311

Mueunsiii [1yTe — Hama
lNanakTuka. [lonoxenue n
neukenue ConHua B ["anmakTuke.
l'anaktuku. YEpHbIE NBIPHI B
siIpax rajJjakTHK

Bcenennas. Pa3z0beranue ragakTuK.
Teopust bonbioro B3pbIiBa.
PenukToBO€ U3nyyeHue.
MeraranakTuka

Hepemennsie mpo6iembl
aCTPOHOMHUU

https://m.edsoo.ru/Y6X6U2P6A

https://m.edsoo.ru/L0I18V814U

https://m.edsoo.ru/U4F8Q0E8SO

61

62

63

KontponbHas padota «2J1€eMEHTHI
aCTPOHOMHU U aCTPOPHUIUKI

O6o06maromuit ypok. Pomib
(U3HUKN 1 aCTPOHOMUH B
SKOHOMHYCCKOH,
TEXHOJIOTHYSCKOM, COIMAIbHON 1
ATUYECKOH cdhepax NeaTeTbHOCTH
YyejgoBeKa

O6o6maromuit ypok. Pois u
MecTO (PU3UKHU U aCTPOHOMUU B
COBPEMEHHOM HAYYHOU KapTHHE
MHUpa

https://m.edsoo.ru/Y6Y9D4G7X

https://m.edsoo.ru/M5A4P6T1M

https://m.edsoo.ru/JIN2H3EQV



https://m.edsoo.ru/Y6X6U2P6A
https://m.edsoo.ru/L0I8V8I4U
https://m.edsoo.ru/U4F8Q0E8O
https://m.edsoo.ru/Y6Y9D4G7X
https://m.edsoo.ru/M5A4P6T1M
https://m.edsoo.ru/J1N2H3E0V

64

O6o06maromuii ypok. Pomib
(bu3nveckoil Teopun B
(OpPMUPOBAHUY MTPEICTABICHHUI O
(bu3nYecKoi KapTUHE MUpa

https://m.edsoo.ru/14W6MO0OW4Z

65

Oo6o06maromuii ypox. Mecto
¢bu3nvecKoil KapTUHBI MHUpPa B
001IeM psITy COBPEMEHHBIX
€CTECTBEHHO-HAYYHbIX
NPEACTaBICHUN O IPUPOAE

https://m.edso0.ru/M508T0B0Y

66

PesepBHbIil ypok. MarautHoe
nosie. DJIEKTPOMarHuTHas

WHIYKIIHS

https://m.eds00.ru/TOX1E6C7N

67

68

PesepBHblii ypok. OnTuka.
OcHOBBI cIeLIMATILHON Teopuun
OTHOCHTEIIEHOCTH

Pesepnelii ypok. KBanroBas
¢u3uka. DIeMEeHTbl aCTPOHOMUH U
acTpopU3NKH

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

68

https://m.edsoo.ru/M4J2B7W8P

https://m.edsoo.ru/R6C9T1Q0Z



https://m.edsoo.ru/I4W6M0W4Z
https://m.edsoo.ru/M5O8T0B0Y
https://m.edsoo.ru/T0X1E6C7N
https://m.edsoo.ru/M4J2B7W8P
https://m.edsoo.ru/R6C9T1Q0Z




IPOBEPSIEMBIE TPEEOBAHUS K PE3YJLTATAM OCBOEHUS
OCHOBHOM OBPA30OBATEJBHOM ITIPOI'PAMMBbBI

10 KJIACC

Koxa
NPOBEPAEMOro
pe3yJbTara

10.1

HpOBepﬂeMble NnpeaAMETHBIC PE3YJIbTAaThl 0CBOCHUSN OCHOBHOM
06p330BaTeJ'IbHOI71 nporpaMmal CpeaHeEro oﬁmero 06pa3OBava

JleMOHCTpUpOBaT, Ha TpUMEpPaX polb W MeCTO (PU3UKH B
(hopMUpOBaHUM COBPEMEHHOW HAy4yHOW KapTHHBI MHpa, B Pa3BUTUU
COBPEMEHHON TEXHUKHU U TEXHOJIOTHH, B MPAKTUYECKON AEATEIbHOCTH

moaen

10.2

Y4YuUTBIBaTh TPAHHIIBI IPUMEHEHHUS H3YYCHHBIX (U3NYECKUX MOIECTICH:
MaTepualbHas TOYKAa, MHEpLUalbHAas CUCTEMa OTCUETA, aOCOIIOTHO
TBEPOE TEJO, UICATIbHBIN I'a3; MOAEIN CTPOEHUS I'a30B, )KUJIKOCTEN U
TBEPABIX TEJ, TOYEYHBIM JIIEKTPUYECKUN 3apsAl — IpU PEUICHUH

¢bu3nveckux 3a1aq

10.3

10.4

Pacno3naBathe usnyeckue siBiaeHUs (Ipolecchl) 1 OOBACHIATh UX Ha
OCHOBE 3aKOHOB MEXaHWKH, MOJEKYISIPHO-KUHETUUYECKOU Teopuun
CTpPOCHMsI BELIeCTBA U  DJIEKTPOJUHAMHKH: PpPAaBHOMEPHOE U
PaBHOYCKOPEHHOE MpPsIMOJIUHEHHOe JBUXKEHHE, CBOOOJHOE MaJieHHe
T€d, JABWXKEHHE IO OKPY)XHOCTHU, WHEpLUs, B3aUMOJCIHCTBUE TeEI;
mupdy3usi, OpOYHOBCKOE JBHUIXKEHUE, CTPOCHHE KHUAKOCTEH U
TBEPABIX  TeN, U3MEHeHHe oO0béMa Tel TMpU  HArpeBaHUHU
(oxJlaXk1eHnHn), TeIJIOBOE paBHOBECHE, HCIApEHHEe, KOHJEeHCcalus,
IJIaBJI€HUE, KpUCTAJUIM3alUs, KWUIIEHHE, BJIAXHOCTh BO31yXa,
MOBBIIICHNUE JABJICHUS ra3a MpU ero HarpeBaHUU B 3aKPBITOM COCY/IE,
CBA3b MEXAYy MapaMeTpaMH COCTOSIHMS Tra3a B U30IIpolieccax;

QJICKTpU3alus TCI, B3aUMOJICHICTBHE 3apAaa0B

OnuceiBaTh MEXaHWYECKOE JIBWKEHHME, UCMONb3ys (U3NYECKHe
BEJIMYMHBI: KOOpJMHATA, MYyTh, MEpEMEIIEHNEe, CKOPOCTh, YCKOPEHHE,
Macca Tela, CWIa, MWMIYJbC Tejla, KHUHETHUYeCKas DSHEprus,
MOTEHIMabHasl dSHEpPrHs, MeXaHudeckas paloTa, MexXaHHUYecKas
MOIITHOCTh; TIPY OMMCAHUH MPABUIIBHO TPAKTOBATh (PU3NYECKUNA CMBICIT
UCIOJIb3YEMBIX BEJIMYHH, MX OOO3HAu€HUs WM EAMHULIBI, HaXOAWUTH
(GhopMyIibl, CBS3bIBAIONINE JAaHHYIO (PU3NYECKYIO BEIIMYUHY C APYTUMU

BEIn4YnHaMu

10.5

OnuceIBaTh HU3YYCHHBIC TCIIJIOBBIC CBOMCTBA TE€I U TEIJIOBLIC




10.6

10.7

10.8

SIBJICHUS, UCHOJBb3ys (U3MUYECKUE BEJIMYMHBI: JIaBJICHHE Tasa,
TEMIEpaTypa, CPEAHSs KHHETUYCCKAs OSHEPIrUs XaoTHYECKOIro
JBYDKCHHSI MOJICKYJ, CpEAHEKBaJpaTH4Has CKOPOCTb MOJICKYI,
KOJIMYECTBO  TEIUIOTHI, BHYTPEHHSS  JHeprusi, pabora rasa,
KOd(pPUIMEHT TOJIe3HOr0 JACHCTBUS TEIJIOBOTO JBUTATENS;, MpHU
OMHUCAaHUU MPaBHIIbHO TPaKTOBATh busnueckuit CMBICIT
UCTIOJIb3YEMbIX BEJIWYHMH, WX OOO3HAYCHHS M CIUHUIIBI, HAXOIUTh
(bopMyIIbl, CBS3BIBAIOIINE JAHHYIO PU3HUUECKYIO BETHUYNHY C APYTHMHU

BCIIMYHUHAM

OnuceiBaTh M3Y4YEHHBIE DJJIEKTPUYECKUE CBOMCTBA BelleCTBa U
QJIEKTPUYECKUE  SIBICHUS  (IPOIECCHI), HCMONB3ysd  (pusmueckue
BEJINYUHBI: AIEKTPUYECKUI 3apan, JIEKTPUYECKOE nouie,
HaNpPsDKEHHOCTh  I10JIs, ITOTEHLMAJ, Pa3sHOCTh ITOTEHLUMAJIOB; IIPU
ONMCAaHUU MPABWILHO TPAKTOBATh (PUIUUYECKUI CMBICI HCIIOJIb3yEeMbIX
BEIMYMH, WX OOO3HAYECHWS W EIWHUIBI; YyKa3blBaTh (HOPMYIIBI,
CBS3BIBAIOIIME JAHHYIO (DU3UYECKYI0 BEIWYMHY C JAPYTUMHU

BCINYMNHaMN

aHAM3UpPOBaTh (PU3MUYECKHE TMPOLECChl M SBICHMS, HCHOJIb3Ys
¢u3nyeckre 3aKOHbI U MPUHLUIIBL: 3aKOH BCEMUPHOTO TAroTeHus, |, 1l
u Il 3axonsl HploTOHA, 3aKOH COXpaHEHUS MEXaHHUYECKOH SHEpPrHH,
3aKOH COXPaHEHMsI UMITyJIbCa, MPUHLUI CYNEPIIO3UIIUN CUJI, TPUHIIUII
paBHONpAaBUs HMHEPLUUAIBHBIX CUCTEM  OTCUETA; MOJIEKYJISIPHO-
KMHETUYECKYIO TEOPHUIO CTPOEHHsS BELIECTBA, a30BbIE 3aKOHBI, CBS3b
CpelHell KUHETHMYECKOH SHEpruu TEIJIOBOrO IBM)KEHMSI MOJIEKYN C
aOCOJIIOTHOM TEMIlepaTypoil, MEepBBIA 3aKOH TEPMOJAMHAMUKH, 3aKOH
COXPaHEHHs DJJIEKTPUUECKOro 3apsaa, 3akoH KyrnoHa; mpu 3ToM
pa3nuyath CIOBECHYIO (POPMYJIMPOBKY 3aKOHA, €0 MaTeMaTH4YeCcKOoe

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

HCIIOJIb30BaHUS B IIOBCEIHEBHOM KHU3HHU

10.9

BEITIOTHATE SKCIEPUMEHTHI 110 UCCIIETOBAHUIO (PU3UICCKUX SIBICHUN U
MIPOIIECCOB C UCHOJIB30BAHUEM IPSIMBIX M KOCBEHHBIX M3MEPEHHIA; MpU
5TOM (OopMYIHpOBaTh NpodiIeMy (3amady) MU THIOTE3y Yy4eOHOro
OKCIIEPUMEHTa,  COOMpaTh  YCTaHOBKY M3  IPEJIOKEHHOTO

00opynoBaHusl, MPOBOAUTH OMBIT U (POPMYITHPOBATH BHIBOIBI

10.10

OcyiecTBiaTh MpsIMBIE W KOCBEHHBbIE HW3MEPEHMs] (PU3UUECKUX

BEJIMYMH; MPHU 3TOM BBIOMpATh ONTHMAJbHBIA CHOCOO M3MEpPEHUs U




10.11

10.12

HCIIOJIB30BaTh N3BCCTHBHIC METO/IbI OLICHKN HOFpGHIHOCTefI H3MepeHHﬁ

HccnenoBaTh 3aBUCUMOCTH MEXAYy (QU3NYECKUMH BEIUYMHAMH C
HCIIOJIBb30BAHUEM IIPSAMBIX H3MEPEHMM; IIPU 3TOM KOHCTPYHPOBATh
YCTAHOBKY, (PUKCHpOBaTh pe3yabTaThl MOJYYCHHOH 3aBHCHMOCTH
(bu3MyYecKUX BEIMYHUH B BUE TAOIUI U rpaduKoB, AeIaTh BHIBOABI IO

pe3yibTaTaM UCCICI0BaHNA

CobmromaTe mpaBmiia  0O€30MAacCHOTO  Tpyda TPU  MPOBEIACHUU
UCCIICIOBAaHU B  paMKax y4eOHOro SKCIEpHUMEHTa, Y4eOHO-
HCCIIE/IOBATENBCKOW M MPOEKTHOM JEATEIIBHOCTH C HUCIOJb30BAHHEM

M3MEPUTENBHBIX YCTPOUCTB U 1a00paTOPHOTO 000PYyI0BaHUS

10.13

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

(bu3nuecKoil BETUYNHBI

10.14

10.15

10.16

10.17

10.18

Pemrate Kau4C€CTBCHHBIC 3agaqu: BBICTpanBaTh JIOTUYCCKH
HETIPOTUBOPCUUBYIO LCIIOUKY paCCY)KI[eHI/Iﬁ C OHOpOI71 Ha HU3YUCHHBIC

3aKOHBI, 3aKOHOMEPHOCTHU U (1)PI31/I‘-I€CKI/I€ SIBJIICHUSA

Hcnonp3oBaTh MOpH  pelICHMH YYeOHBIX 3aJad  COBPEMEHHBIE
MH(OPMALIMOHHBIE TEXHOJOTMM JUIsl TIOMCKA, CTPYKTYpUPOBaHMS,
MHTEpIpeTalMi W NPEACTABICHUS y4eOHOW U HAy4YHO-TIOMYJISIPHOM
uHpOpMalUY, TMOJYYEHHOW M3 Pa3IUYHBIX MCTOUYHUKOB; KPUTHUECKU

AHAIIU3UPOBATD MMOJIYIaCMYIO I/IH(I)OpMaI_II/IIO

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

MHpa, B pa3BUTUC TCXHUKH U TEXHOJOTHI

Hcnonp30BaTh TeopeTnyeckue 3HaHUA MO (PU3MKE B TOBCETHEBHOM
YKU3HH 111 oOecrieueHns 0€30MacHOCTH MpU OOpaIeHuH ¢ TpudopaMu
U TEXHUYECKUMH YCTPOMCTBAMHM, JJIsI COXpPAHEHUS 3I0pPOBbS U

CO6JIIO,I[CHI/I}I HOPM 5KOJIOTUYCCKOTO ITOBCACHHUA B Opr>KaIOH_[CI71 cpeac

PaGoTtate B rpymnme ¢ BBIINOJIHEHUEM PA3JIUYHBIX COIMANBHBIX POJIEH,
IUTAaHUPOBAaTh  paboOTy  TPYIIbI, PAUOHAIBHO  paCHpPEneNATh
00s13aHHOCTM M IUIAHUPOBATh JESATEIBHOCTh B HECTAHJIAPTHBIX
CUTyalUsX, aJE€KBAaTHO OLICHUBATH BKJAJ KaXKJOr0 U3 Y4YaCTHUKOB

TPYIIIBI B pEeLICHHE pacCMaTPUBAEMON TPOOIIEMBI




11 KIIACC

Koxa
MPOBEPAEMOro
pe3yJbTara

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

111

11.2

JleMOHCTpHpOBaTh Ha TMpUMEpax polb W MecTo (PU3MKH B
(OopMHpPOBAaHUN COBPEMEHHOM Hay4yHOM KapTHHBI MUpPA, B Pa3BUTHU
COBPEMEHHOM TEXHMKH W TE€XHOJOTIHH, B IPAKTUYECKON ACATEIbHOCTU
JFO/IEH, IETIOCTHOCTD U €IMHCTBO (PU3UIECKOIN KapTHHBI MUPa

VY4uTBIBaTh I'PaHUIIBI IPUMEHEHHUS U3YUEHHBIX (U3NYECKUX MOJEICH:
TOYEUYHBIN NIEKTPUYECKUH 3apsAl, sepHas MOJAEIb aTOMa, HYKIIOHHAs

MO/IEJIb AaTOMHOTO Si/Ipa MPH peleHNH (PU3NIECKHUX 3a/1a4

11.3

11.4

Pacnio3naBate ¢u3uueckue siBIeHUS (MIPOLECCH) U OOBSICHATh MX Ha
OCHOBE  3aKOHOB  JJIEKTPOAMHAMUKM M  KBAaHTOBOM  (pusuku:
IEKTPUUECKasi MPOBOJUMOCTb, TEIJIOBOE, CBETOBOE, XMMHUYECKOE,
MarHMuTHO€  JEHCTBUS  TOKa, B3alMOJIeCTBHE MarHuroB,
ANIEKTPOMAarHWTHasT MWHAYKLWSA, JCHCTBHE MArHUTHOrO TOJNsl Ha
IIPOBOAHUK C TOKOM MW JABWXKYIIMWCA 3apsf, dJIEKTPOMarHUTHBIE
KonebaHus W BOJHBI, MPSIMOJMHEHHOE paclpoCTpaHEHUE CBeTa,
OTpakeHHe,  IpelomiieHue, HuHTepdepeHuus, audpakuus U
MoJIApU3alusl CBEeTa, AMCIEPCHsS CBETa, (OTOANEKTPUUECKUM 3 PeKT
(potoaddekt), cBeToBOE AaBleHHWE, BO3HHUKHOBEHHME JIMHEWYATOTO
CIEKTpa aToMa BOJOPOAA, €CTECTBEHHas W  HMCKYCCTBEHHas

PAaAOaKTUBHOCTD

OnwuceiBaTh  W3yYeHHBIE CBOMCTBAa  BeIIECTBA  (DJIEKTPHUECKUE,
MarHUTHBIE, ONITUYECKHE, JICKTPUIECKYIO MPOBOJAUMOCTD Pa3IMIHBIX
Cpel) U DJJIEKTPOMAarHuTHblE sBJIEHUS (TPOIECCHI), HCIOJIb3Ys
¢usnyeckue  BEIMYUHBI:  DJIEKTPUYECKUM  3apsa, cuia  TOKa,
ANEKTPUYECKOE  HANpsOKEHUE,  DJIEKTPUYECKOE  COMPOTUBIICHHE,
pasHocTh moteHnmanoB, DJIC, paboTa TOKa, WHAYKIHS MarHUTHOTO
monsg, cuna Awmmepa, cwia JlopeHlla, WHAYKTHUBHOCTh KATYIIKH,
9HEprus 3MEKTPUUECKOT0 W MArHUTHOTO MOJeH, Mepuo]l M YacToTa
KoJieOaHu# B KoJieOaTEIbHOM KOHTYpE, 3apsij U CHjia TOKa B MpOIecce
FapMOHHYECKHUX 3IEKTPOMAarHUTHBIX KoseOaHuM, boxycHoe
paccTosiHMe W ONTHUYEeCKash CHJIa JIMH3BI, MPU OMNHUCAHWUU TPABHILHO
TPAKTOBAaTh (PUIWYECKUI CMBICT HCIOJB3YEMBIX BEIMYUH, UX
o003HaYeHMUsI U EOUHMIBI; YyKa3blBaThb (OPMYJIbL, CBSA3BIBAIOIINE

JTaHHYI0 (U3MYECKYIO BEJITUYUHY C APYTUMU BETUYUHAMU




11.5

11.6

OnuceiBaTh HU3Yy4YCHHBIC KBAHTOBBIC SABJICHUA U IMPOLCCCHI, UCIIOJIb3Ys
(bmuqecxne BCJIMYUHBI: CKOPOCTb JJICKTPOMAIHUTHBLIX BOJIH, AJIMHA
BOJIHBI M 4YaCTOTa CBE€TA, JSHEPIrusd MU HMIIYJIBC (I)OTOHa, nepruoag
mojaypacmnaga, OSHEpPIrusd CBsA3HM AaTOMHBIX SAACP, IIpH OIKMCaHUHU
IIpaBUJIbHO TPaKTOBATb q)HBquCKI/Iﬁ CMBICJT UCITIOJIb3YCMbIX BCJIIMYHH,
nXx 0003HAUYCHUS H CAWHUIIBI, YKa3bIBaATb q)OpMy.]ILI, CBA3BIBAIOIIUC
JaHHYIO (bI/ISI/ILIeCKy}O BCIIMYMHY C IPYIrHMHU BCINYUHAMHU, BBIYHUCIIATH

3HAYCHUC (bHSH‘IGCKOfI BCJINYHHBI

Ananmu3upoBath (U3MYECKHE TMPOLECCHl W SBICHHS, HCIOIb3YS
¢dusnyeckue 3aKOHbl M NPUHIUNBL  3akoH OMa,  3aKOHBI
MOCJICAOBATEIBHOTO M TMAapajlIeIbHOIO COCIUHEHUS TPOBOJIHUKOB,
3aKkoH [[xoyns — JleHua, 3aKOH 3J€KTPOMarHUTHOM MHAYKIIMM, 3aKOH
MPSIMOJIMHEHHOTO paclpOCTPAHEHUsI CBETa, 3aKOHBI OTPAYKCHHS CBETA,
3aKOHBI ~ TNPEJIOMJICHUS  CBETa, ypaBHCHHE ODWHINTEWHA  JIJIs
dotorddekra, 3aKOH COXpaHCHHUS JHEPTUU, 3aKOH COXpaHEHUs
UMITyJIbCA, 3aKOH COXPAaHEHUsS DJIEKTPUYECKOrO 3apsiia, 3aKoH
COXpPaHGHHUsI  MacCOBOIO  YHWCJA, TMOCTYyNaTtel  bopa, 3akoH
palMOaKTUBHOTO pachajza; TMpH O3TOM pa3lindyarh CIOBECHYIO
(bOpMyYIHPOBKY 3aKOHA, €r0 MaTEeMAaTHYECKOE BBIPAKCHUE M YCIOBHUS

(rpaHu1IBI, 06J1ACTH) TPUMEHUMOCTH

11.7

OHpGILGJ’ISITI) HarpaBJICHUEC BCKTOpa HWHAYKIHMKU MArHuTHOIO II0JIA

MIPOBOAHHKA C TOKOM, CHJIbI AMnepa H CHJIbI HopeHL[a

11.8

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

3€pKaJioM, TOHKOW JIMH301

11.9

BBIMOMHATE SKCIIEPUMEHTHI TIO UCCIET0BAHUIO (PU3NYECKUX SIBICHUN U
MIPOLIECCOB C MCIIOJIH30BAHUEM MPSIMBIX U KOCBEHHBIX U3MEPEHHI; MPH
aToM (opmyaupoBaTh TpobiemMy (3a7ady) W THUIIOTE3Y Y4eOHOTO
OKCHEPUMEHTa,  COOMpaTh  YCTAaHOBKY M3  TIPEIIIOKEHHOTO

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

11.10

11.11

OCYIHCCTBJISITB MpsAMbIC W KOCBCHHBLIC H3MCPCHUMA (1)I/ISI/I‘-IGCKI/IX
BCJIMYHH, IIPU 3TOM BBI6I/IpaTB ONTHUMAIIBHBIN CIIOCO0 U3MCPCHUA U

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

HccnenoBaTh 3aBUCUMOCTH (PM3MUECKUX BEJIWYHMH C HUCHOJIH30BAHUEM
NpsIMBIX ~ M3MEPEHUM; TMpPU ITOM KOHCTPYUPOBAaThb YCTAHOBKY,
¢bukcupoBaTh pe3yJabTaThl IMOTYYEHHONW 3aBUCHUMOCTH (PU3UUECKHUX
BEJIMYUH B BUJE TaOnMIl U TpaduKOB, AeNaTh BBIBOBI IO PE3yJIbTaTaM

HUCCICIOBaHUA

11.12

CobmiomaTe mpaBuia 0Oe30macHOro Tpyna MpH  POBEICHUU




UCCIIEIOBAaHUH B paMKax y4eOHOTO OSKCIEpPHMEHTa, YydeOHO-
HCCJIEA0BATEIbCKON U MPOEKTHOW JIEATEIBHOCTH C UCIOJb30BAHUEM

WU3MEPUTENIbHBIX YCTPONCTB U 1a00OPaTOPHOTO 000PYI0BAHUS

11.13

Pemate pacuérHple 3a1a4M C SIBHO 33JaHHONW (DPU3NYECKON MOJENbIO,
UCHOJb3ysd (PU3MUECKUE 3aKOHbl M INPUHIMIIBI, HA OCHOBE aHalIM3a
yCIOBHUSA  3aJaud  BbIOMpaTh  (PU3MUECKYIO MOJEIb, BBIICIATH
¢du3nueckre BENMUYUHBI U (OPMYIIBI, HEOOXOIUMBIE ISl €€ PEIICHUs,
IIpOBOAUTD paC‘-IéTBI 1 OLOCHHUBATH PCAJIBHOCTD MOJJIYUYCHHOTO 3HAUYCHUA

(bu3nYecKoil BETUYNHBI

11.14

11.15

11.16

Pemarsn Ka4CCTBCHHBIC 3aJa4yu: BBICTPAUBATDb JJOIT'MYCCKHU
HCTIPOTUBOPCUUBYIO LCIIOUYKY paccy;meHHﬁ C OHOpOﬁ Ha HU3YUCHHBIC

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

Hcnonp3oBaTe MHpU  peLICHMM YY4eOHBIX 3aJad  COBPEMEHHBIE
WH(POPMAIIMOHHBIE TEXHOJIOTUM JUIS TIOHMCKA, CTPYKTYpUPOBAHMUS,
UHTEpIpEeTalMi W NPEJCTABICHUS y4yeOHOW U HAy4YHO-TIIOMYJISIPHOM
uHpOpMalMY, NOJYYEHHOM M3 Pa3IUYHBIX HCTOYHUKOB; KPUTHUECKU
aHaJIM3UPOBATh MOJTydaeMyro HH(OpMaIuio

OOBSICHATh NMPUHLMIIEI ACUCTBUS MalIMH, NMPHOOPOB U TEXHUUYECKUX

YCTPOWCTB; pa3inyaTh YCIOBUA WX O€30MaCHOTO HCIIOIH30BAaHUS B

MOBCETHEBHOMN KU3HU

11.17

[IpuBonuTE HpHUMEpHl BKJIala POCCUHUCKUX U 3apyOekHBIX YUEHBIX-
(U3UKOB B pa3BUTHE HAyKH, B OOBSICHEHHE IMPOLIECCOB OKPY’KAIOIIETO

MHpa, B pasBUTUC TCXHUKH U TEXHOJIOTHH

11.18

11.19

Hcnonp3oBaTth TeopeTnyeckue 3HaHUSA MO (U3MKE B IOBCEAHEBHOU
KHU3HH 17151 o0ecriedeHns: 6e301MacHOCTH pu 00palleHnH ¢ prudopamu
U TEXHUYECKUMH YCTPOWMCTBAMHM, JJISI COXPAHEHHUS 370pPOBbS U

COOJTIOICHHSI HOPM SKOJIOTMYECKOT0 MOBEJCHHUS B OKpY Katollel cpefie

Paborarh B rpymnme ¢ BBIIOJIHEHHWEM DPA3JIMYHBIX COLMAIBHBIX pOJIEi,
IUTAaHUpOBaTh ~ pabOTy  IpyHNbl,  PAlMOHAIBHO  pacHpeAessTh
O053aHHOCTM M IUIAHUPOBATh  JIESITENbHOCTh B  HECTaHAAPTHBIX
CUTyalUsX, aJEKBATHO OLIEHMBAThb BKJIAJ KaXIOr0 U3 YYaCTHUKOB

IPYIIIBI B PELIEHUE paccMaTpUBaeMoil MPooIeMbl




MMPOBEPAEMBIE 3JIEMEHTBI COAEP KAHUSA

10 KITACC

Kon Koxa npoBepsiemoro
pasaena JJIEeMEHTA

IIpoBepsiemMble 3J1eMeHTBHI COIeP:KAHUS

OU3NKA 1 METO/JIbI HAYYHOI'O ITO3HAHU A

11

1.2

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

MIO3HAHUS TIPUPOJIBI. DKCIIEPUMEHT B (pr3HKe

MopenupoBanue (U3MUECKUX SBICHUH W
nporeccoB. Hayunble runote3sl. Ousznueckue
3aKOHBI U TEOpUU. ['paHUIBI MPUMEHHUMOCTH
(buznueckux 3aKOHOB. [punanun
cootBeTcTBUsl. Pomb u wmecto ¢Qusuku B
(GbopMUpPOBaHMM  COBPEMEHHOH  Hay4dHOMU
KapTUHBI MUpa, B MPaKTUYECKON

JIeSTEILHOCTH JTIOAeH

MEXAHHWKA

2.11

2.1.2
2.1

2.1.3

KMHEMATHKA

Mexanngeckoe JABUXKCHUC. OTHOCUTENBHOCTh
MEXaHHUYCCKOT'O ABHIKCHUA. Cucrema orcuéra.

Tpaexropus

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

MIEpEMENICHUN U CIIOKEHUE CKOPOCTEN

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

MaTepUaIbHOU TOUKHU OT BpEMEHU




2.2

2.14

2.15

2.16

2.1.7

CBoOopgHoOe majienne. Y CKopeHue CBOOOTHOTO

IHagacHus

KpuBonnueliHoe nBuxeHHe. PaBHOMepHOE
IBUKCHHE  MaTepUaJbHOM  TOYKM  IIO
OKPY’>KHOCTH. YTIIOBass CKOPOCTb, JIMHEHHAA
CKOpPOCTb. Ilepuon u 4acToTa.

LleHTpOCTpEeMHUTEIIFHOE YCKOPEHHE

Texnuueckue YCTPOMCTBA: CIIUJIOMETD,
JBUKCHUE CHapsA0B, LENHbIE M PEMEHHBIE
neperayu

[IpakTnueckue paboTHI. N3mepenue
MIHOBEHHOH CKOPOCTH. Hccnenosanue
COOTHOILUEHUS MEXIY MyTSIMHU, MPOUIEHHBIMU
TEJIOM  3a  IIOCJIEJOBATEIbHbIE  paBHBIC
MIPOMEKYTKH BPEMEHH TP PABHOYCKOPEHHOM
JBUKEHUM C Ha4daJlbHOM CKOPOCTBIO, PaBHOMN
Hy/10. V3ydyeHne ABUMKEHUs LIapHUKa B BSI3KOU
xuakoctu. M3ydeHwe  IBWKEHUs — Tena,

OpOILIEHHOT0 TOPU30HTAIBHO

JTMHAMUKA

2.2.1

[TpuHIHD OTHOCHUTEIILHOCTH lNanunes.
IlepBeii 3akoH Herorona. HMHepruanbHbIe

CHUCTEMBI OTCUETA

2.2.2

2.2.3

Macca tena. Cuna. IIpuHnun cynepno3unuu

CHUJI

Bropoii 3akoH HproToHa 11 MarepuanbHOU
TOYKM B HWHEPLHAIBHOW CHUCTEME OTCYETA
(UCO). Tperuii 3akon HeloToHa ma

MaTCpHUaJIbHBIX TOUCK

2.2.4

3akoH BCCMHUPHOI'O TATOTCHUS. Cua TSOKeCTH.

ITepBas kocmuyeckasi ckopocThb. Bec Tena

2.2.5

Cuia ynpyrocrtu. 3akoH ['yka

2.2.6

Cuna tpenus. Cyxoe TpeHue. Cuna TpeHus
CKOJBXKEHUS M  CWia TPEHHA  IOKOS.

Koaddunment tpenus. Cuna cOnpoTUBICHHUS




IIpH ABMXKCHUU TEJIa B JKUAKOCTH HUJIM I'a3€

2.2.7

2.2.8

2.2.9

HOCTyrIaTeJ'II)HOC M BpamaTCJIbHOC ABHXKCHUC

a0COFOTHO TBEPIOTO Tema

MOMEHT CUJIbI OTHOCUTEIBHO OCH BPAlLLEHUS.
[Inedo cunbl. YcnoBus paBHOBeCUs TBEPIAOTO
tena B UCO

TexHudyeckue  yCTpPOMCTBA:  MOJMIIUIIHUKH,

JABMXXCHUC NCKYCCTBCHHBIX CITYTHUKOB

2.2.10

[Ipaktuyeckue pabotel. M3yueHue NBUKEHUS
Opycka 10 HAaKIOHHOM IUIOCKOCTH IIOA
JeicTBUEM HECKOJbKUX cwil. MccnenoBanue
3aBUCUMOCTH CHJI YIIPYT'OCTHU, BO3HHKAIOMIUX
B JeopMHpPYyeMOH TNpyKUHE U PE3UHOBOM
oOpaslie, OT BEJMYMHBI HUX JeQopMaLuu.
HccnenoBanue ycioBuii paBHOBECHS TBEPIOTO

T€J1a, UMCIOIIETO OCh BpallICHUS

2.3

3AKOHbI COXPAHEHN A B MEXAHUKE

2.3.1

NMnynec MarepuanbHONM TOYKH, CHUCTEMBI
MaTepualbHBIX TOYeK. Mmmynec cwibl u

HU3MCHCHUC UMITYJIbCA TCJIa

2.3.2

2.3.3
234

2.3.5

2.3.6

3akoH coxpa”eHuss umnyiasca B HCO.
PeakTnBHOE ABIKEHIE

PaboTa critbl

MomHocTh CHITEI

Kunernueckasi s3Heprus MaTepualbHOU TOUKH.
TeopeMa 0 KNHETHYECKON YHEPTUA
[Torenmmaneuast sHeprus. [loTeHnumanbHas
SHEPIus yIpyro nepopMUPOBAHHOM
npyxusbl. [loTeHIManpHas DSHEpPrus Tena

BOJIM3HU MOBEPXHOCTHU 3emim

2.3.7

HOTGHLII/IaHLHBIe N HCINOTCHIHAJIBHBIC CHIIBI.
CBs13b pa6OTI)I HECIMMOTCHIOHUAJIBHBIX CHJI C
N3MCHCHUCM MEXaHUYEeCKOMH SHECpPTUn

CHUCTEMBI TECII. 3aKkoH COXpPaHCHUA




MEXaHUYEeCKOH OHEpIrun

2.3.8

Yrpyrue u Heynpyrue CTOJIKHOBEHHUS

2.3.9

2.3.10

TexHuyeckue ycTpoWCTBa: JBUKEHHE PAaKET,

BOJOMET, KOIIEP, IPYKUHHBIN ITUCTOJIET

[Ipaktuyeckne paboTel. V3ydeHue CBsI3U
CKOpPOCTEM TeJl IpU HEYNpPyroM yzaape.
UccnenoBanme cBsizu  pabOTBl  CHIIBI  C

H3MEHEHHEM MEXaHNYeCKOM OHEpPIuu T€jia

MOJIEKYJISIPHAS ©®U3UKA 1 TEPMOAMHAMUKA

3.1

OCHOBbBI MOJIEKVJISIPHO-KUHETUYECKOM TEOPUU

3.11

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

B3aHMOHeﬁCTBHﬂ 4aCTul BCIICCTBa

3.1.2

Mopgenu CTpoeHHs Ta30B, KUIAKOCTEH H
TBEPABIX TeN W  OOBSCHEHHE CBOWCTB

BEIIIECTBA HA OCHOBE 3THUX MOJeIIeH

3.1.3

3.14

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

n3mepenue. [llkana remneparyp Lienscus

3.15

3.1.6

3.1.7

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

AGcomtoTHas TemnepaTypa Kak Mepa cpeaHei
KMHETHYECKOW DHEPrMH TEIUIOBOIO JBUKCHUS
yactul ra3a. [llkana remneparyp KensBuna
Ypasuenne Knanelipona — Mengeneesa.

3akoH /lanbToHA

3.1.8

I"a3oBble 3akoHBI. M30mponieccs B UA€aIbHOM
ra3e ¢ MOCTOSIHHBIM KOJHMYECTBOM BEIECTBA:

U30TEepMa, U30X0pa, H300apa

3.1.9

Texnuueckue YCTpOMCTBA: TEPMOMETD,

OGapometp




3.2

3.1.10

321

3.2.2

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

pa3peKEHHOTO ra3a

OCHOBbI TEPMOJIMHAMUKN

TepmoauHamuueckass cucrema. BHyTpeHH:s
JHEprusi TEPMOJUHAMMYECKOH CUCTEMBI H

Ccoco0bl €€ U3MEHEHUS

KonunuectBo Temnotel U padborta. BHyTpeHHss

QHCPIruA OAHOATOMHOI'O HACAJIBHOI'O I'a3a

3.23

Buael Temonepenauu: TEMJIONPOBOJAHOCTD,
KOHBEKLHUS, M3IydyeHue. TertoéMKOCTh Tena.
VYienpHas TemIOEMKOCThH BellecTBa. Pacdér

KOJIMYCCTBA TCIIOTHI ITPH TCILIOIICpEaAAIC

3.2.4

3.25

3.2.6

[TepBriii 3akoH TepMoauHaMuku. [IpumeHeHue
MIEpBOTO 3aKOHa  TEPMOJMHAMUKHU K
n3onpoueccam. I'papuueckass UHTEpIIpeTaLUsL

paboThI Taza

TenmoBble MammHbl. [IpuHIMIBL OElCTBUSA
TEIUIOBbIX MammH. [IpeobpazoBanus sHEpruu
B TemwioBbix MammHax. KoadpounueHt
none3Horo  nedctBus  (mamee —  KIIM)

terioBoi MamuHkl. [{ukin Kapuo u ero KII/]

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

HpO6JICMLI TCIINIOOHCPICTUKHA

3.2.7

Texnuueckue YCTPOMCTBA: JIBUTaTElb
BHYTPEHHETO Cropanus, OBITOBOM

XOJIOAUJIBHUK, KOHAUITUOHCD

3.2.8

[Ipaktrueckue padboTel. I3MepeHue yaenpbHOM

TEIUIOEMKOCTH

3.3

AT'PET'ATHBIE COCTOAHNMA BEILECBA. ®A30BBIE ITEPEXO/IbI

3.3.1

[TapooOpa3oBanue n koHaeHcanws. Mcnapenue




u KUIICHHUE. VY nenbHast TeII0Ta
napooOpa3oBaHus. 3aBHCUMOCTb TEMIIEPATypPbI

KUIICHHUA OT JaBJICHUA

3.3.2

3.3.3

AOCONIOTHAE M OTHOCHTEIbHAs BJIAXKHOCTh

Bo3ayxa. HacelleHHb1 nap

TBépnoe TEJIO. Kpucrannueckue u
amopdHble Tena. AHHU3ZOTPONHUS  CBOWCTB
KpuUCTaJlJIOB. >KI/II[KI/IC KpHuCTaJJIbL.

COBpeMeHHHC MaTcpHrabl

334

3.35

3.3.6

3.3.7

IInaBnenue wu KpUuCTallIn3alus. VYV nennHas

TeruioTa miasiaeHus. Cyonumanus

YpaBHEHHE TEIIIOBOTO OamaHca

TexHuueckue yCTpOHCTBA: THUTPOMETP H
IICUXPOMETD, KaJIOpUMETD, TEXHOJIOTUM
MIOJTyYEHUs COBPEMEHHBIX MaTepUaloB, B TOM
Yyclie HAHOMAaTepHUaIoB, U HAHOTEXHOJIOTUU
[IpakTnueckue paboTHI. N3mepenue

BJIA’KHOCTH BO3ayXa

SJIEKTPOAMHAMUKA

4.1

SJIEKTPOCTATHUKA

411

412

4.1.3
414

4.1.5

Onextpu3anus Tea. DNEeKTpUdYecKui 3apsia. Ba
BHJA JJIEKTPUYIECKUX 3apsI0B

[IpoBoaHMKY, TUBIIEKTPUKU u
MOJYIPOBOJHUKHA

3aKOH COXpaHEeHMsI AJIEKTPUUECKOTO 3apsiia
B3aumoneiicteue 3apsanoB. 3akon Kymnona
DneKTpryeckoe oJie. Hanpsxénnocts
ANEKTPUYECKOTO OJIS. [TpuHIMI
CYHEpIO3ULINH. Jluaun  HanpsHKEHHOCTH

QJICKTPHUYICCKOIO I10JIA

4.1.6

PaGora cumnm 3MEKTPOCTATHYECKOTO  MOJS.

ITorennuan. PasHOCTE MOTEHITNAIOB

4.1.7

HpOBOIIHI/IKI/I U JUSJICKTPUKU B IMOCTOAHHOM

JJeKTpuYeckoM  mone.  Jlundnekrpuyeckas




IIPOHUIACMOCThb

DIIEKTPOEMKOCT. Konpencarop.
4.1.8 OneKTpOEMKOCTh  IIOCKOIO  KOHJIEHCAaTopa.
OHeprus 3apsHKEHHOr0 KOHACHCATOpa
TexHnueckne  ycTpOMCTBA:  AJIEKTPOCKOIL,
419 NEKTPOMETP, AJIEKTPOCTATUYECKAs 3aluUTa,
o 3a3eMJICHHE 3JIEKTPOIPUOOPOB, KOHJEHCATOP,
KCEPOKC, CTPYHUHBIN IIPUHTED
4110 [IpakTueckue paboTHI. N3mepenue

SHeKTpOéMKOCTI/I KOHIACHCATOpPa

4.2

IOCTOSHHBIN SJIEKTPUYECKUN TOK. TOKU B PA3JIMYHBIX

CPEJIAX

YcnoBus CYHICCTBOBAaHUA IIOCTOAHHOI'O

421 aNeKTpuyeckoro Toka. Mcrounuku toka. Cuna
Toka. [TocTosHHBII TOK
422 Hanpsokenne. 3akon Oma 1715 yyacTka LenH
423 DIEKTPUYECKOE CONPOTUBIIEHUE. Y AEIbHOE
o COITPOTHBIICHUE BEIIECTBA
494 [MocnenoBarenbHOE, napaielbHOe,
o CMEIIaHHOE COeIMHEHNE TPOBOJHUKOB
Pabora snexTpudeckoro Toka. 3akoH Jxoyss
4.2.5
— Jlenna
4.2.6 MONIHOCTh 3JEKTPUUYECKOTO TOKA
anekTpoaBmwxkymas cuna (manee — I/C) u
427 BHYTpPEHHEE COMPOTHBIICHUE MCTOYHHKA TOKA.
o 3akon Oma i1 TONHOM  (3aMKHYTOW)
anekTprueckoi remn. KopoTkoe 3aMbIkaHue
DJeKTpOHHAsS MIPOBOJIMMOCTh TBEPIBIX
428 METAJUIOB.  3aBHCHMOCTb  COIPOTHBIICHUS
o METaJJIOB oT TEMIEpPaTypHl.
CBepxnpoBOIUMOCTb
429 OnekTpuueckuii TOK B Bakyyme. CBolicTBa
o ANEKTPOHHBIX ITYYKOB
4.2.10 [TonynpoBoaanku. CoOCTBEHHAS U TPUMECHAS




4211

4.2.12

IIPpOBOAUMOCTL IIOJYIIPOBOJHUKOB. CsoiicTBa

p-n nepexoxa. IloxynpoBoJHUKOBEIE TPUOOPHI

DNEKTPUYECKH  TOK B DJIEKTPOJUTAX.
DIEeKTPOMTHYECKAsS JIUCCOLIAINSL.

DneKTpoaun3

DIEeKTPUYECKUI TOK B rasax.
CaMOCTOSTEIbHEIN M HECAMOCTOSATEIbHBIN
paspsan. PaznuunHble TUIBI CaMOCTOSITEIIHLHOTO

pazpsana. Monuus. [1mazma

4.2.13

Texnuuyeckue  ycTpoiicTBa: ammepMerp,
BOJITMETP,  pEOCTaT, HCTOYHHUKH  TOKa,
JNEKTpOHArpeBaTelbHbIC npubopHI,
AJEKTPOOCBETUTENbHBIE TPUOOPHI, TEPMOMETP
COTMPOTUBIICHUS, BaKyyMHBIN U0/,
TEPMUCTOPbI u (doTOpE3UCTOPHI,

HOJ'IyrIpOBOI[HHKOBLIfI Auoa, ralbBaHHUKa

4.2.14

[IpakTnueckue paboThlI. N3yuenne
CMEIIaHHOTO COEAMHEHMSI PE3UCTOPOB.

W3mepenne OJIC uUCTOYHMKA TOKa M €ro
BHYTPEHHEro comnpoTtusienus. HabmroneHnue

ANIEKTPOITH3a

11 KIIACC

Kon Koanposepsiemoro

pasaesa 3JIEMECHTA

IIpoBepsiemble 371eMeHThI COAEPKAHNS

4 DJIEKTPOAMMHAMUKA
MAT'HUTHOE IIOJIE. JIEKTPOMATHUTHA A UHAYKOUA
[TocrossuHble MarHuThl. B3aumoperncrsue
431 MOCTOSIHHBIX MAarHUTOB
43 MarnutHoe mose. Bekrop MarHuTHOU
nHAyKuud.  [lpuHnun  cymepno3unuu.
4.3.2 Jlunun MmarnutHOM wuHAyKIMu. Kapruna

JUHUM  MArHUTHOM  WHAYKIUU  TOJS

IIOCTOSAHHBIX MAarHuTOB




MarauTHoe TMOJ€ MPOBOJHUKA C TOKOM.
KapTuna nuHHMI 1OJS JUIMHHOTO MPSIMOTO

IIpOBOAHHMKA M 3aMKHYTOI'O KOJBLEBOI'O

4.33 MPOBOJHHUKA, KATYIIKH C TOKOM. OTBIT
Opcrena. BzaumoelicTBue NpOBOIHUKOB C
TOKOM
434 Cuita Amriepa, e€ MOJyJIb M HAalpaBJIEHUE
Cuuia Jlopenua, e€ MOAyJb U HaNpaBJICHUE.
JIBrokeHrue  3apsOKEHHOM — YacTHII B
433 OHOPOJIHOM MArHMTHOM mone. PaGora
cuiibl JIopeHia
4.3.6 SIBneHue ANeKTPOMArHUTHON UHAYKIIUU
4.3.7 [ToTok BekTOpa MarHUTHOM MHAYKLIUH
O/C nnaykuuu. 3aK0H IEKTPOMarHUTHOM
4.38 unaykuun Oapanes
BuxpeBoe anexrpuueckoe mose. OJIC
WHIYKIIAA B TPOBOJHUKE, IBUKYIIICMCS
439 MOCTYNaTeNbHO B OJJHOPOJJHOM MarHUTHOM
oJie
4.3.10 [IpaBuso Jlenia
NHAyKTUBHOCTH. SIBI€HME CAMOMHIYKIIUU.
43.11
O/1C camonHayKIIMU
DHeprus MarHUTHOTO TOJSI KaTyIIKA C
4.3.12
TOKOM
4.3.13 OJNEeKTPOMAarHUTHOE I10JIE
TexHuueckue yCTPOMCTBA:  MOCTOSIHHBIC
MAarHHTEHI, AIIEKTPOMATHHUTEHI,
4.3.14
AIIEKTPOJIBUTATETh, YCKOPUTEIH
JJIEMEHTAPHBIX YaCTHII, MHIYKIIHOHHAS ITeYb
[IpakTrueckue paboTEHL. Nzyuenue
MarHUTHOTO TIOJII KAaTYIIKK C TOKOM.
4.3.15 UccnenoBanme aeWcTBUS  IMOCTOSHHOTO

Mar"urTa Ha paMKy ¢ TokoM. HMccnenoBanue

SABJICHUS 3J'ICKTp0MaFHI/ITHOI71 HHAYKIUHA




5 KOJIEBAHM 1 BOJIHBI

MEXAHUWYECKHUE U SJIEKTPOMATI'HUTHBIE KOJIEGAHMA

KonebOarensnass cucrema. CBoOOIHEIE

kojeOanus. ['apMoHHMueckue KoyieOaHUs.

5.1.1
[lepuon, uwactora, ammumtyna u (dasa

KOJIeOaHuM

[IpyxuHHBIH MasTHUK. MaremaTu4ecKkuin

5.1.2
MasiTHUK

YpaBHEHHE TapMOHHUYECKHX KOJICOAHUIA.
5.1.3 Kunemarnueckoe u JTTHAMHYECKOE

OITMCaHKE K0JIe0aTEILHOTO JABUKCHUA

[IpeBpamenue SHEPIrUH pu
rapMoOHMYECKUX  KoneOaHusix.  CBs3b
5.1.4 AMIUTUTY/IBI KoseOaHui HCXOJTHOM
BEJIMYMHBI C aMIUIUTyJaMH KojeOaHuid e€

CKOPOCTH M YCKOpPEHUs

KoneOarenbubiit  koHTYp.  CBOOOIHBIE

5.1 3JIEKTPOMArHUTHBIE KoseOaHus B
UJeaIbHOM  KOJeOaTeIbHOM  KOHTYpe.

>15 AHanoruss MeXIy MEXAHHYECKUMHU W
AEKTPOMArHUTHBIMU KOJIe0aHUSMHU.

®opmyina TomcoHna

3akoH COXPAHCHUSA SHEPTHUU B HUACAIIBHOM

5.1.6
KoJe0aTeIbHOM KOHTYpe

BoinykeHHBIE MEXaHUYECKUE KOsieOaHusl.
Pe3onanc. Pe3onancHas KpHUBasl.
5.1.7

BI)IHY)K}ICHHI)IG OJICKTPOMAardauTHLBIC

KOJICOAaHUS.

[lepemennbiii  Tok.  CHHYCOMAANBHBIN

5.1.8 §
NEPpCMCHHBIN TOK.

MomHocTb [IEPEMEHHOTO TOKa.
5.1.9 AMIUINTYIHOE W ACHCTBYIOLIEE 3HAYEHUE

CHJIbI TOKA U HAITPAKCHUSA

5.1.10 Tpauchopmarop. [IponsBoacTBo, nepenada




5.2

U MOTpeOseHne 3JIEKTPUUECKON HSHEPrUu.
DKOJIOTHYECKUE PUCKHU MPU MPOU3BOACTBE
BJIEKTPUYECKON SHEPIuH. Kynberypa
HCII0JIb30BAHUS 3IEKTPOIHEPT U B

HOBCCI[HCBHOI‘/'I KHU3HU

5.1.11

TexHudeckue yCTpoicTBa: ceiicmorpad,
3JIEKTPUYECKHUI 3BOHOK, JINHUU

3NeKTponepenad

5.1.12

[Ipaktuueckne pabotel. HccrnenoBanue
3aBUCHMOCTH IE€pHOJa MaJbIX KOJIeOaHU
rpy3a Ha HUTU OT JUIMHBI HUTH U MAaCChI
rpy3a. MccnenoBanue nepeMeHHOT0O TOKa B
LeNu U3 TMOCIEN0BAaTeNIbHO COEAMHEHHBIX

KOHJIEHCATOPa, KaTyIIKU U PE3UCTopa

MEXAHUWYECKUE U 3JIEKTPOMAI'HUTHBIE BOJIHbBI
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5.2.2

Mexanuueckue BOJIHBI, YCIIOBHUS
pactpoctpanenus. [lepuon.  CkopocTh
pacrpocTpaHeHWss W JUIMHA  BOJIHBL.

HOHepeLIHI)IC " IpOJO0JIBHBIC BOJTHBI

WnTepdepennus 51 TG paKIus

MCEXaHHNYCCKHUX BOJIH

5.2.3

524

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

BricoTa Tona. TemMOp 3Byka

DJIEKTPOMAarHuTHbBIE  BOJIHBL. Y CIIOBHS
W3JIYy4eHHUs  AJIEKTPOMArHUTHBIX  BOJIH.
B3anmnuast opuenTaius BexktopoB E, B u v

B SHCKTpOMaFHHTHOﬁ BOJIHC B BAKYyM€

5.25

CBoiicTBa  BJIEKTPOMAarHUTHBIX  BOJIH:
OTpakeHHe, MpeIOMIICHHE, MOIIpH3aLus,
mudpakuus, uHTepdepenuus. CKopocTb

OJICKTPOMAariuTHBIX BOJIH

5.2.6

[xana JIEKTPOMAarHUTHBIX BOJIH.
[IpuMeHEeHHE >IEKTPOMAarHUTHBIX BOJIH B

TEXHUKE U OBITY

5.2.7

HpI/IHI_[I/IHbI paaruocCBiA3n U TCICBUIACHUS.




5.3

5.2.8

5.3.1

Pagnomokanus. DJIEKTPOMarHuTHOE

3arpsi3HEHHE OKPYXKAIOIIEH Cpeibl

TexHudeckue yCTpPOWCTBA: MY3BIKAJIBHbBIC
UHCTPYMEHTHI, yJIBTPa3BYKOBas
JUAarHOCTHKa B TEXHUKE W MEIHIMHE,
pamap,  pagUONpPUEMHHUK,  TEJIEBU30D,

anTeHHa, Tenedon, CBU-neun
OIITUKA

[IpsAMonMHEHOE pacnpOCTpaHEHUE CBETa

B OJIHOpOJIHOM cpene. JIyu cBera

5.3.2

5.3.3

5.34

5.35

OTtpaxkeHue cBeTa. 3aKOHBI OTPAKCHUS
cera. [loctpoeHne M300pKEHNUIA B TIOCKOM

3epKase

[Ipenomiienne cBera. 3aKOHBI TMPEIOMIICHUS
CBeTa. AOCOIOTHBII IOKa3areib

MIPEJIOMIIEHUS

[omuoe BHYTpPEHHEE OTpa’KECHUE.
[IpenenbHBIli yroa MOJIHOIO BHYTPEHHETO

OTpaKEHUS

Hucnepcuss  cBeta. CIIOXKHBIH ~ COCTaB

Oenoro cBera. L[Bet

5.3.6

CoOuparonie M paccerBarolIfe JUH3BI.
Tonkasg nuH3a. DOKYCHOE paCCTOSHHE W
ONTHYECKass  CWJIa  TOHKOM  JIMH3BL
[TocTpoenne n300pakeHN B COOMPAFOTIINX
U pacceuBalmux JuH3ax. Dopmyna
TOHKOH NHH3BL. YBEIHYCHHE, JaBacMoe

JIMH30H

5.3.7

[Ipenenbl NpUMEHMMOCTH T€OMETPUUYECKON

OIITUKHU

5.3.8

WNurepdepentiuss  cBera.  KorepeHTHBIE
HWCTOYHHKHU. VYcenoBus HaO01eHUs
MaKCUMYMOB u MUHHMYMOB B
UHTEPPEPEHIIMOHHON KapTHHE OT JBYX

CI/IH(1)3.3HI>IX KOTCPCHTHBIX HCTOYHHUKOB




Hudpakuus  cBera.  JludpakuuoHHas
peméTka. YcinoBue HaOMIOJICHUS TIABHBIX
5.3.9 MaKCUMYyMOB npu naJieHun

MOHOXPOMATHUYCCKOI'O CBCTa Ha

TUGPaKIUOHHYIO PEHIETKY

5.3.10 [Tonspu3anus ceeta

TexHuueckue yCTpOWMCTBA: OYKH, JIyNa,

¢doroanmapar, NPOEKUMOHHBIA ammapar,

5.3.11 MMKPOCKOIIL, TEJIECKOTI, BOJIOKOHHASI
ONTHKA, T paKIMOHHAS peéTKa,
MOJISIPOU T
IIpakTuueckue paboTHI. H3mepenue

ImoKasareiisd MPEJIOMIICHUA. I/ICCJIGZIOBaHI/IC
5.3.12 i} i
CBOUCTB I/I306pa)KeHI/II/I B JIMH3aXx.

Hab6monenue qucnepcuu ceeta

BJIEMEHTHI CITIELITUAJILHOM TEOPUM OTHOCUTEJILHOCTH

I'panuupl PUMEHUMOCTH KJIACCUYECKON
MEXaHUKH. ITocTynatet TEOPUH
6.1 OTHOCHUTEIILHOCTH: MHBApUAaHTHOCTb
MOAYJA CKOPOCTM CB€Ta B BaKyyMe,

NPpUHOHUII OTHOCUTCIIBHOCTHU OUHIITEHA

6 OTHOCHUTEITHHOCTD OJTHOBPEMEHHOCTH.
6.2 3amemsieHHe BpEMEHM M COKpalleHue
JUTUHBI
6.3 DHeprus U UMMYIbC CBOOOIHOM YaCTHIIBI

CBsi3b Macchl C JHEpPrUed W UMITYIHCOM
6.4 CBOOOJTHOM YaCTHUIIBl. ODHEPrus TMOKOS

CcBOOOIHOI Y4aCTHUIIBI

7 KBAHTOBAS ®U3MKA
SJIEMEHTBEI KBAHTOBOI OIITUKU

®otonbl. Popmyna [Inanka cBsi3u sHEPrUU
7.1 7.11 ¢doroHa ¢ ero yactoTod. OHeprus u

UMITYJThC (POTOHA

7.1.2 OTkpeiTHE U HccaenoBanue (porodddexra.




7.2

7.1.3

7.1.4
7.15

7.1.6

Ombitet A.I. CroneroBa.  3aKOHBI
dotorddexra

YpaBHeHue OHHIITEHHA s
dhororddekra. «Kpacnas TPaHMIIA
dotordpdekra

Hasnenue ceera. Onwitel [1.H. JIeObenesa
XHUMHUYECKOE JICVCTBUE CBETA
TexHuyeckue ycTpoicTBa: (OTOIIEMEHT,

(dhoTomaryuk, COJIHEYHAas Oarapes,

CBCTOAHNO

CTPOEHME ATOMA

721

Monenb atoma Tomcona. OTBITEL
Pesepdopna o uccinenoBaHUIO CTPOCHHUS

aToMa. HnaHeTapHa;I MOACIb aToOMa

7.2.2

[Tocrynater bopa. H3znyuenue u
HOIIOIIEHNE  (OTOHOB TpU  IEpexone
aTomMa C OJHOIO YPOBHSA DJHEPIrUU Ha
npyroii. Buasl criektpoB. CriekTp ypoBHeM

OHEPIrur aroMa BOAOpOJaa

7.2.3

724

Bomnnosrle cBoiicTBa yactull. BOmHBI g€
Bpoiiis. KopnyckyisipHO-BOJIHOBOM
nyanu3M. Judpakuus dIeKTpOHOB Ha

KpHUCTaax

CronTafgHoe U BBIHYXACHHOC H3JIYYCHHUC.

YcTpoiicTBO U MPUHIMIT pabOTHI J1azepa

7.2.5

7.2.6

TexHuueckue yCTpOMCTBA: CHEKTPAIbHBII
aHayM3 (CIEKTPOCKOI), Jia3ep, KBAHTOBBIM

KOMIIBIOTEP

[Ipaktnueckne pabGotel. HaOmrogenue

JINHENYaToro CIICKTpa

7.3

ATOMHOE A1PO

7.3.1

Metoapl HaOMIONEHUST M PETUCTpAIUU

OJIEMCHTAPHBIX YaCTHUI]

7.3.2

OTKpbITHE  PAaZIMOAKTUBHOCTH.  ONBITHI




Pesepdopna mo ompeneneHuro cocTaBa
panmuoakTuUBHOTO  m3nydeHus. CBolicTBa
anbda-, 6eTa-, raMmma-u3iydeHus. Brnusaue

PaaAnOaKTUBHOCTHU HaA JKUBBIC OPraHU3MBbI

OTkpplTUE  TPOTOHAa U HEUTpOHAa.

Hyxnonnas mozens siapa ['eiizenbepra —
7.3.3

WBanenko. 3apsan siipa. MaccoBoe 4uciio

siapa. M3oTonsl

Anbda-pacna. DNEeKTPOHHBIN u

MO3UTPOHHBIA  Oera-pacnas. lNamma-
7.3.4
U3JIy4EHUE. 3aKOH  paaAMOaKTUBHOIO

pacmaga

OHeprus CBA3M HYKIOHOB B  fJpe.

7.3.5
SAnepusie cunbl. Jedekt Macce saapa

Snepuble peakuuu. JleleHHE U CHUHTE3

7.3.6
saaep

Snepusiit peakTop. TepmosnepHbIit

cunte3. [IpoOnembl M  NEPCHEKTUBBHI
7.3.7

SIEPHOM  DHEPreTUKH.  OKOJIOTMUYECKHE

ACIICKThI ﬂ}lepHOﬁ SHEPICTUKHU

OnemeHTapHble  4acTulbl.  OTKpbITHE
7.3.8 MIO3UTPOHA. dyHaaMeHTaIbHbIE

B3aUMOIEHCTBUA

TexHuueckue  yCTpOKMCTBa:  JO3UMETP,
7.3.9 Kamepa BunbcoHa, dAIepHBI peakTop,

aToMHas 6om0a
[Mpaktnyeckne pabotel. McciaemoBanue
7.3.10 TPEKOB YaCTHI] (o TOTOBBIM
¢dotorpadusim)
DJIEMEHTHI ACTPOOU3UKNU

Bun 3Bé3mHoro Heba. Co3Bes3nmus, SpKHe

8.1
3BE3/IBI, IUIAHETHI, UX BUAMMOE JIBIIKEHUE

ConHeuHass cucreMa. IlmaHeTel 3eMHOU
8.2

TPYIIIIBI. IImaneThI-ruralnThl u nux




8.3

CIIYTHUKH, KapJIHWKOBBIC IIJIAHCTHI. Maijrsre

testa COTHEYHON CUCTEMBI

Comame, ¢ortochepa u  armocdepa.

ConHeyHast aKTUBHOCTh

8.4

Hcrounuk sueprun CoJiHIa U 3BE3]T

8.5

3BE3/MbI, HMX OCHOBHBIC XapaKTCPHCTUKU:
Macca, CBETUMOCTb, PaJHyC, TeMIlepaTypa,
HX B3alMOCBSI3b. Jmarpamma
«CTIEKTPATBHBIA  KJIacC — CBETUMOCTHY.
3Bé3npI  IVIABHOH  ITOC/IENOBATEILHOCTH.
3aBUCHMOCTh «Macca — CBETHMOCTBY IS

3BE3] TJIaBHOM IOCJICA0BATCIIBHOCTHU

8.6

Bnyrpennee CTpOCHHUE 3BE3I.

CoBpeMeHHbIE Ipe/ICTaBIECHUs 0
HPOUCXO0XkIeHnH U 3Bomonuu ConHia u 3BE31.

JTanel )KU3HH 3BE3]

8.7

8.8

Mineynsii  Ilyre — Hama I'anmakrtuka.
CnupanbHas  crpyktypa  [amaktukw,
pacmpeneinieHue 3BE31, rasa M IIBUIM.
[lonoxxenne wu paBwxkenne ConHLa B
lanaktuke. Ilnockas u  cdepuueckas

OOACUCTEMBI | aJlTaKTUKHA

Tuner ramaxktuk. Paguoranaktuku H

KBa3aphl. YEpHBIE ABIPHI B Apax raJakTUK

8.9

Bcenennas.  Pacmupenue  BceeneHHOM.
3akoHn XaOb6ma. Pa3z0eranue ranakTuK.
Bospact u pamuyc BceneHHoul, Teopus
bonpmioro B3peiBa. Mogenp  «ropsuen

Bcenennoi». PenukroBoe usiyyeHue

8.10

MacmTabHast ~ cTpykTypa  BceneHHoM.
Meraranaktuka. Hepeménubsie mpoOiemsl

aACTPOHOMHHU




YYEBHO-METOANYECKOE OBECIIEYHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA

OBA3BATEJIBHBIE YYEBHBIE MATEPHAJIBI UISA YYEHUKA

1. ®usuka, yuebnuk, 10 i kimacc, Mskumes ['.5., byxosues b.b., Corckuii H.H.
non peaakuueit IlappentoeBoit H.A., IIpocsemenne 2023;

2. . ®uszuka, yueonuk, 11 # kmacc, Mskumes ['.JI., Byxosnes b.b., Yapyrun B.M.
non pexakuueit IlappentoeBoit H.A., IIpocsemenne 2023;

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. ®wusmka: 10-11 k.. TOypoYHOEe. IUIAHUPOBAHHWE: JUI  y4WTENed
obmieoOpa3oBarenbHbIX opranusanuid, B. ®. [umnoB..

2. @wuswuka. Terpanas aia nabopatopHbeix padoT. 10 k. [Tapdentrera H.A.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbHI U PECYPCBI CETHU
HUHTEPHET

bubmuoreka [JOK

Bupryanbhsie nadoparopubie pabotsr: https://efizika.ru

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOTI'O ITPOLHECCA

YYEBHOE OBOPYJOBAHHUE
MHPOPMAIIMOHHO-HATTISIAHBIE ~ MaTepHajbl:  IUIaKaThl; KapTOYKH;, YydeOHas W
CIpaBOYHAs TUTEpATypa; HATSAHbIE TOCOOUS; pa3aTOYHbIe MaTePUAIIbI.
CTOJI 1a0OpaTOPHBIN TEMOHCTPAIIMOHHBIN — 1 IIT.
CTy’ nejarora 1 mr.
napTa yueHudeckas — 4 mir.
CTYJ YYEHUUECKUN — § IIT.
mkad a7 XpaHeHus y4eOHbIX TOcOOui — 1 mmiT.
JI0OCKa MarHUTHO-MapKepHas — 1 .
KomruiexT nms 1abopaTopHOTro MpakTUKyMa 1o ONTUKE — | mT.
Kommniekt s 1abopaTOpHOTO NPaKTUKyMa IO 3JIEKTPUUYECTBY (C HCTOUYHUKOM
nuTaHus) — 1 mr.
10. KommiekT /1711 1a00paTOPHOTO NMPakTHUKyMa 110 MEXaHUKe — 1 mT.
11. KomruiekT jyist 1abOpaTOpHOTO MPAKTHKyMa M0 MOJIEKYJISIpHON (hu3uke — 1 1miT.
12. bapomerp-anepous — 11uT.
13. KoMIuieKT mocyap! IeMOHCTPAMOHHON ¢ TIPUHAUICKHOCTSIMHA — | TIIT.
14. Muxpockon — 4 mr.
15. HaGop neMOHCTpaAIMOHHBIN 10 MEXaHUYECKUM SBJICHHUSIM — | TIIT.
16. TpyOka a5 1€MOHCTpAlMU KOHBEKIIUHU B KUAKOCTH- | MIT.
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https://efizika.ru/

